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1. HIOACHUTEJIBHAA 3AIIMCKA

AnantupoBaHHas pabouas mporpaMma rno yueOHomy npeamety «MaremaTuka» Ha
YPOBEHb OCHOBHOTI'O O0IIIEro 00pa3zoBaHus AJi 00ydaromuxcs 5-9 Ki1accoB ¢ 3aJ1epiKKOM
ncuxuueckoro pazsutus (Bapuant 7) T'OCYJAPCTBEHHOI'O KA3EHHOI'O
OBIIEOBPA3OBATEJIBHOI'O YUPEXJIEHUA «IIIAXTEPCKAA CAHATOPHAA
[IKOJIA-UHTEPHAT Ne 15» (manee — I'KOVY «IllaxTepckast CILI Nel5» paspadorana
B COOTBETCTBUU C TPEOOBAHUSIMU:

®enepanpHoro 3akoHa ot 29 mexadbpst 2012 r. No 273-d3 «O06 obOpa3zoBaHuu B

Poccuiickon @enepanun»;

®epnepanbHOro 3akona ot 04 aBrycra 2023 r. Ne 479-03 «O BHeCEHUU U3MEHEHU
B @enepanbHblil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit @enepanuny;

3akona Jlonmeukoi#t Hapomnoit Pecnybmuku ot 06 oxta6ps 2023 .
Ne 12-P3  «O6 obOpazoBanun B Jlonemkoit Hapoanoit Pecnybnmuke» (mpuHST
[TocranoBnennem Hapoanoro Coseta 05 oktsiops 2023 roaa);

ITpuxaza MunuctepctBa npocseiieHus: Poccuiickoit @eaepanun ot 31 mas 2021
r. No 287 «OO0 yTtBepxaeHuu QeaepaibHOTO TOCyAapCTBEHHOrO0 00pa3oBaTENbHOIO
CTaHJapTa OCHOBHOTro o01ero obpaszoBanus» (3apeructpupoBan 05 urons 2021 r. No
64101);

IIpukaza MununcrepcrBa mnpocsemenuss Poccnm ot 22 suBapa 2024 .
Ne 31 «O BHeceHHUU U3MEHEHHI B HEKOTOpBIE MpUKa3bl MUHUCTEPCTBA 00pa3oBaHus U
Haykun Poccuiickon ®enepanmun m MunHucrepctBa mpocsemenus Poccuiickon
Qenepanuu, Kacarouecss  (GeaepalibHbIX  TOCYJIapCTBEHHBIX  00pa3oBaTENbHBIX
CTaHJapTOB HAYaJILHOT'O OOIEro 00pa3oBaHMs M OCHOBHOTO 00IIIero o0pa3oBaHUs;

IIpuka3za MunucrepcTBa npocsenienus Poccniickon ®@enepanuu ot 18 mas 2023
r. Ne 370 «O6 yTtBepxnenuu ¢eaepanbHON 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO
oOmero oobpazoBanus» (3apeructpupoBan 12 utons 2023 1. Ne 74223);

IIpukaza  MunucrepctBa mnpocsemieHuss  Poccuiickon — depepauum  OT
24 wosiObps 2022 1. Ne 1025 «OO6 ytBepxkaeHuu ¢eaepalbHON aJaanTUPOBAHHON
00pa3oBaTeIbLHON MPOTrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs 1Jisi 00Yy4aroIMUXCs C
OTPaHUYECHHBIMH BO3MOYKHOCTSMH 310pOBbs» (3apeructpupoBad 21 mas 2023 r. Ne
72653);

IIpukaza MuHucrepcrBa mnpocsemieHuss Poccun ot 22 sguBapa 2024 .
Ne 31 «O BHeceHUH U3MEHEHHI B HEKOTOPBIEC MpUKa3bl MUHUCTEPCTBA 00pa30oBaHus U
Hayku Pocculickoit @enepanum 1 MunucrepcTsa npocsemeHus Poceun, kacaromuecs
®I'OC HauanbHOTO O0IIEro 00pa30BaHUs U OCHOBHOI'O OOIIETO 00pa30BaHUsI;

[Ipukasza MunucrepctBa mnpocBemnieHusi Poccum ot 01 deBpans 2024 .
Ne 67 «O BHeceHMM W3MEHEHMI B HEKOTOpPBIE IpUKa3bl MHUHUCTEPCTBA NMPOCBELICHUS
Poccuu, xacarommuecs geaepaabHbIX aJanTUPOBAHHBIX 00Pa30BaATEIBHBIX TPOTPAMMY;

[Ipuka3za MunucrepctBa npocseuienus: Poccun ot 14 utonsa 2024 r. Ne 495 «O
BHECEHUHM M3MEHEHHM B HEKOTOpbIe MpHKa3bl MHUHHUCTEpcTBa IpocBelieHus Poccum,
Kacarommecs GpeaepaabHbIX aJanTHPOBAHHBIX 00Pa30BaTEIBHBIX TPOTPAMM;
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denepanpHON pabouel mporpaMMoii OCHOBHOTO 0011ero oopa3zoBanus «Mcropus
(st 5-9 kiaccoB 00pazoBaTeNbHBIX OopraHu3anuii)», B peaakuuu ®I'bHY «UucTtutyT
cTpaTeruu pas3BuTus oOpazoBaHusi», MockBa 2022 // (yTBepxkAeHa MPUKA3OM
MunucrepcTtBa npocselienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370);

AJlaniTHPOBaHHOM OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMOil OCHOBHOI'O OOILEro
oopazoBanusi [KOY «IIIAXTEPCKASA CAHATOPHAS IIKOJIA-UHTEPHAT Ne 15»
(yrBepxknena npukazoMm ['KOVY «lllaxtepckas CIIN No 15» ot 26.08.2024 1. Ne 142);

a TaKKe OpPUEHTHUPOBaHA Ha IIE€JIEBbIE MNPUOPUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOM  paboueld mTporpaMme  BOCHUTAaHUS Uil 00IIE0Opa30BaTENbHBIX
OopraHuzaluii, OJOOpPEHHOW pelieHHeM  (QeAepaTbHOTO  y4eOHO-METOUYECKOTO
o0beMHEHUS 110 001eMy 00pa3zoBanuio (MpoTokot oT 23.06.2022 r. Ne 3/22).

Oo0wmas xapakrepucruka yyeonoro npeavera «MATEMATHKA»

ApantupoBaHHass pabOoudas nporpamMmma ydeOHoro mnpeamera «MaTemaThkay
COCTAaBJICHA C YYETOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN, 0Oyuaromuxcs ¢ 311P,
nosyqaronux obpazoBanue Ha ocHoBe AOOII OOO o6yuaromuxcs ¢ 3IIP T'KOY
«ITAXTEPCKAS CIIU Ne 15».

VYu4eOHblil npeamer «MaremaTrnka» BXOIUT B MPEeIMETHYI0 obnacte «Maremaruka u
uHpopmaTuka». OH CIOCOOCTBYET pPa3BUTHIO BBIYUCIUTENBHON KyJIBTYpbl H
JIOTUYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHUS TIOIH30BAThCS AITOPUTMAMH, & TAK)KE
OPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B IIOBCEIHEBHON JKU3HU
oOyyvaronuxcst ¢ 3[1P. Y4eOHblil peaMeT pa3BUBAET MBIIIJIEHUE, MPOCTPAHCTBEHHOE
BOOOpakeHHe, (PyHKIIMOHATBFHYIO TPAMOTHOCTh, YMEHHS BOCIIPUHUMATh U KPUTUYECKU
aHAJIM3UPOBaTh MH(OPMAIUIO, TIPEJCTABICHHYIO B Pa3IMYHbIX (popMax.

OOyyenue MaremaTHKe TaE€T BO3MOXKHOCTH pa3BuBaTh y oOydwatontuxcs c 3I1P
TOYHYIO, PpalMOHAJIbHYI0 M HH(QOpPMATHBHYIO pe€4Yb, YMEHUE OTOUparh Haubosee
MOJXOJSIINE SI3BIKOBBIE, CHMBOJHYECKHE, TpapUUEeCKUE CPEICTBA IS BBIPAKCHHS
CYX/ICHUU U HATISHOTO UX MPECTABICHHUS.

HeoOxoqumbpIM KOMITIOHEHTOM OOIIEH KyIbTYyphl B COBPEMEHHOM TOJIKOBAHHH
ABJIsI€TCS 0011I€€ 3HAKOMCTBO C METO/IAMHU TTO3HAHUS I€UCTBUTENILHOCTH, IPE/ICTABIICHUE
0 TIpeIMEeTe U METOAAX MATEMAaTHKH, UX OTIMYUNA OT METOIOB JAPYTUX €CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX NIPUMEHEHUS MaTeMaTUKU Ul pelIeHUs
Hay4HbIX U MPUKJIAJHBIX 33/1a4. TakuM 00pa3oM, MaTeMaTnyeckoe 0Opa30BaHUE BHOCUT
CBOM BKJIaJl B (hOpMUpOBaHUE OOIIEH KyJIbTYpbl YEJIOBEKA.

W3ydyeHne wmareMaTMKd TaKXe CIOCOOCTBYET JCTETHMUECKOMY BOCIHUTAHUIO
Yell0oBeKa, MOHMMAHUIO KpacoThl U U3SIIECTBA MaTeMaTHYeCKHX pacCyXJIEeHUM,
BOCHPHUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHH.

[IporpamMma oTpakaeT coaepxkanue o0ydeHus npeamery «MaTemaTuka» ¢ yueTom
0co0bIX 00pa3oBarenbHbIX NMoTpedHocTel oOyvatouuxcs ¢ 3I1P. OBnanenue yueOHbIM
npeaMeToM «MareMaTHKay MPeICTaBIseT OMPEAeICHHYIO CI0KHOCTD I YYaIIUXCs C
3I1P. ¥V obyuarommxcsa ¢ 3[1P Hanbonee BbIpakeHbl OTCTaBaHUS B PA3BUTHH CIOBECHO-
JOTHYecKuX (OpM MBINIICHHS], TIO9TOMY aOCTPaKTHBIE W OTBJICUEHHBIE KaTETOPHH UM
TPYJAHOJOCTYIHBI. B Toke Bpems mpu crenuaibHOM OOydeHWH O0ydaromniuecss MOTYT
BBITIOJTHATH 33/1aHUA 110 anropuT™My. OHM BOCIIPUUMYHUBHI K TTOMOIIHM, MOTYT BBITIOJTHUTD



HEePEeHOC Ha aHAJIOTMYHOE 33/]aHUE YCBOCHHOTO crioco0a pemeHusi. CHUKEeHHE pa3BUTHS
MBICJIUTEIIBHBIX OIEpalliii W 3aMEJICHHOE CTAHOBJICHHUE JIOTMYECKUX JCUCTBUU
OPUBOJAAT K HEAOCTATOYHOW OCMBICIIEHHOCTH COBEPILNAEMBIX YUYEOHBIX ACHCTBUH. Y
oOyyJaroniuxcslt 3aTpyAHEHbl CUETHbIE BBIUMCIEHUS, M[POU3BOJMMBIE B yMme. B
IIMCbMEHHBIX BBIYMCIICHUAX OHM MOT'YT IPOITYCKaTh OJWH W3 IIPOMEXYTOUYHBIX IIaroB.
[Ipu paboTe ¢ YMCIOBBIMU BBIPAKEHUSIMH, BBIYUCICHHUEM HMX 3HAYEHHUS MOTYT HeE
yAEpXKUBATh MPAaBWIbHBIA MOpAAOK JedcTBuil. Ilpu ynpomenun, npeodpaszoBaHUU
BbIpakeHul ywamuecs ¢ 3I[IP He MOryr caMoOCTOSATENbHO IPUHATH PEHIEHHUE O
IIOCJIEIOBATENBHOCTH BBINIOJIHEHUS JEUCTBUN. KOHKPETHOCTH MBIIUIEHUS OCIIOKHSET
YCBOCHHMSI HAaBBbIKA pELICHUs YypaBHEHUH, HEPAaBEHCTB, CUCTEMbl YypaBHEHUU. M
MaJIOZIOCTYTHO COBEpIIEHNE 00paTUMbIX OIIEpalluii.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTMYECKUMX  ONEpALMM, HEIOCTAaTOYHAs
00001IEHHOCTh MBIIIJICHUS 3aTPYIHAIOT U3yueHUE TeMbl « DYHKIIUN»: TIPU ONPEICTICHUN
(YHKIIMOHAIBHON 3aBUCUMOCTH, NPU ONUCAHUM TpaUUYecKON CUTyalluu, HCIOJIb3Ys
T€OMETPUYECKU, anredpandeckuii, PyHKIIMOHANBHBIN s3bIku. Hepenko ydamumecs He
BUJAT Pa3HULIBI MEXy 00JaCThIO onpenenaeHuss GyHKIMHU U 00JIaCThIO 3HAYEHU .

Pemenne 3amad compspkeHO C TPYAHOCTAMHU OGOpPMIICHHMS KPaTKOM 3amucH,
IPOBEJICHUs aHaM3a YCJIOBHS 3aJayd, BBIIACICHHs cyllecTBeHHOro. O0yuaromuecs ¢
3IIP 3arpyasstoTcs chenaThb YMO3aKJIIOYEHHUE OT OOUIEro K YacTHOMY, HEpPEIKO
BBIOMPAIOT  HEpalMOHAJbHBIE  CIOCOOBI  pPEIIEHHS, HWHOIZAa  OrPAaHUYUBAIOTCS
MaHUIYJSILHUAMUA C YUCTAMU.

[Tpu n3yyenun reomerpuyeckoro marepuaia odyuatouuecs ¢ 3I11P crankuatorcs
C TPYZAHOCTBIO JEJIATh JIOTUYECKUE BBIBO/ABI, CTPOUTH ITOCIIEN0BATEIBHBIE PACCYKIACHUS.
Henpounble 3HaHUSI OCHOBHBIX TEOPEM N€OMETPUU MPHUBOJIUT K OLIMOKAM B PELICHUU
reoMeTpuueckux 3ajnad. OOydarommecs MOTYT HOAMEHUTH (HOPMYIy, HEHNPABHIBHO
IpUMEHUTH TeopeMy. K cepbe3HbIM olIMOKaM B pelIeHNH 3a/1a4 IPUBOIAT HEAOCTATOYHO
pa3BUTBHIE IPOCTPAHCTBEHHBIE IpPEACTaBICHUS. VM CIOKHO BBIIOJHUTH YEPTEXK K
YCIJIOBHIO, B MUCbMEHHBIX pab0TaX OHU HE MOTYT IIPUBECTH OOBICHEHUE K YEPTEXKY.

To4YHOCTH 3alTOMUHAHUS U BOCIPOU3BEAEHUS yUeOHOTO MaTepuaia CHUKEHBI MO
OpUYUHE Cc1a00CTH MHECTHUYECKOM JI€ATEIbHOCTH, CYXEHHs O00beMa MaMsTH.
O6yuaromumest ¢ 3IIP TpeOyercsa OoJibllie BpEMEHHM Ha 3aKperuieHue marepuana,
aKTyaJn3auus 3HaHUW 110 ONOPE MPU BOCIPOU3BEICHUH.

Jlis mpeofoneHust TPYIHOCTEN B M3yYEHUHU ydyeOHOTro npeamera «MareMaTukay
HeoOxoMMa afanTaius o0bemMa U Xapakrepa yueOHOro Marepuana K No3HaBaTeIbHbIM
BO3MOXKHOCTSIM ydamuxcst ¢ 3IIP. Cnenyer ydeOHBIH MaTepuan MNPENnoJHOCHUTH
HEOONIBIIMMU MOPLHUSAMH, YCIIOXKHSISI €r0 MOCTENEHHO, U3bICKUBATh CIIOCOOBI aJjanTalluu
TPYIHBIX 3aJaHMM, HEKOTOPBIE TEMBbI JaBaTh KaK O3HAKOMHUTEIBHBIC, HMCKJIIOYaTh
OTZEIbHBIE TPYIHBbIE JOKAa3aTEIbCTBA; TEOPETUUYECKUN MaTepHall PEKOMEHIYETCS
u3ydaTh B IIPOLIECCE NMPAKTHYECKONW NEATEIbHOCTH MO pelIeHHto 3a1ad. OpraHnyeckoe
€AUHCTBO IPAKTUYECKOM W YMCTBEHHOM JEATEIBHOCTH YYaIUXCAd Ha YpOKax
MaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U CO3HATEJIbHOMY YCBOEHHUIO Oa3HCHBIX
MaTeMaTUYECKNX 3HAHUW U YMEHUM.

Lesn u 3apa4u n3yyeHus yueOHoro npeamera «MaremaTtuka
[IpuopureTHbIMU 1EISIMHU 00yUEeHUSI MaTEeMaTHKE B 5—9 Kilaccax sIBJISIOTCA:



* ¢opMUpOBaHUE ICHTPAIBHBIX MAaTEMAaTHYECKUX TOHSTHH (YUCIIO, BEJIMYMHA,
reoMeTpudecKas durypa, NepeMeHHas, BEPOSITHOCTb, byHKIHA),
o0ecreunBaroX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTEMaTUYECKOrO
oOpazoBanus odyuaromuxcs ¢ 3I1P;

* noaseaeHue oOyvarouuxcs ¢ 3[IP Ha JOCTYNHOM /i1 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTUKW U OKPYKAIOLIET0 MUpPA, MOHMMAHUE MAaTEMaTUKH Kak
4acTH OOIIeH KyIbTypbl 4YeJIOBEUYECTBA;

" pa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPUECKUX ciocoOHOCTEl oOyuatomuxcs ¢ 311P,
MO3HABATEJIbHOM AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHHS, THTEPECA K U3YUEHUIO MaTEMaTHKH;

* ¢opmupoBaHue (GYHKIMOHAIBHOW MAaTEeMaTUYEeCKOW T'PAMOTHOCTH: yMEHUS
pacno3HaBaTh  NPOSIBICHUS ~ MaTeMaTHMYeCKUX  IMOHATUNA, OOBEKTOB |
3aKOHOMEPHOCTEW B PEaJIbHbIX MKU3HEHHBIX CUTYAlUSX U MPU U3YUYECHUH APYTUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHHUS 3aBHCHMOCTEH H  3aKOHOMEPHOCTEH,
(bopMyIUpOBaTh UX HA SI3bIKE MaTEMATHUKU U CO3/1aBaTh MAaTEMaTUYECKUE MOJICIIH,
MPUMEHATh OCBOCHHBIM MAaTE€MaTUYECKUM amnmapar Uil PEIIeHUs NTPaKTHUKO-
OPUEHTHPOBAHHBIX 3a/1a4, MWHTEPIPETUPOBATh U OLEHUBATH MOJYYCHHbBIC
PE3yJIbTATHI.

JlocTrkeHure 3TuX Lenel 00ecrneuynBaeTcs peuieHueM CIEeIyIOIUX 3a1a4:

* ¢opmupoBarh y oOyuvatomuxcsi ¢ 3[IP HaBbikM y4eOHO-TIO3HABATEIBLHON
NESATENbHOCTH: IJIAHUPOBaHWE pabOThl, MOUCK pALMOHAJIBHBIX MyTell ee
BBIITOJIHEHUS, OCYILIECTBIEHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY DPa3BUTHUIO, (OPMUPOBATh KauecTBa,
HEOOXO/IMMBIE YEJIOBEKY [IJISi MOJIHOLEHHON U3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTE€MATUYECKOW AESATEIBbHOCTU: SICHOCTH W TOYHOCTH MBICIIH,
WHTYHIIMH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIIOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEN;

* (dhopMUPOBATH KIIFOYEBBIE KOMIIETEHIIUHU YUYAIIUXCS B paMKax MPeIMETHON 00J1acTh
«Maremaruka u nHQOpMaTUKay;

" pa3BUBaTh NOHATUITHOE MbIIUICHHS oOyyatomuxcs ¢ 311P;

" OCYIIECTBIATh KOPPEKIHUIO MO3HABATENbHBIX MporeccoB obOyuatommuxcs ¢ 3IIP,
HEO0OXOIUMBIX JIJI1 OCBOEHUSI IPOrPaMMHOT0 MaTepHala rno yueoOHOMy IpeIMeETy;

" IpeaycMaTpuBaTh BO3MOXHOCTH KOMIICHCAIMU OOpa3oBaTeNbHBIX ACMUIIMTOB B
OCBOEHUHU MPEAIIECTBYIOLIETO MPOrPaMMHOI0 Marepuana y oOyyatommuxcs ¢ 3[1P
Y HEJOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHUU;

* chopMUPOBATh YCTONUUBBIA HHTEPEC YyUALTUXCA K MPEIMETY;

" BBISABJISTH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.

OCHOBHBIE JIMHUU CONIEpXKaHUS Kypca MareMaruku B 5-9 knaccax: «YHucna u
BBIUHMCIICHUS», «AnreOpa»  («Anrebpanyeckue  BBIpOKEHUS», «YpaBHEHHUS U
HEpaBeHCTBaY ), «Dyukuum», «['eomerpus» («[eoMmerpudeckne GUTypbl 1 UX CBOWCTBAY,
«3mMepeHre TreoMeTPpUUECKUX BEJIMYUHY»), «BeposTHOCTh M cTaTtucTuka». JlaHHBIE
JVUHUM Pa3BUBAIOTCS MapajuIeNbHO, KaKJ1as B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT APYIOil, a B TECHOM KOHTAKTe U B3aumoiercteuu. Kpome
ATOTO, UX OOBEAMHSET JTOTHIYECCKAST COCTABIISIONIAS, TPAAUIIMOHHO MTPUCYIIAs MaTEMATHKE
M TPOHMU3BIBAIONIAS BCE MATEMaTUYECKHE KYpCbl M COJAEPKATEIbHBIE JIMHUMU.



ChopmynupoBanHoe B DenepalibHOM TOCyJapCTBEHHOM OOpPa30BaTEIbHOM CTaHapTe
OCHOBHOTO 001Iero o00pa3oBaHusi TpeOOBaHUE «YMETh OMNEPUPOBATh TMOHATUSIMHU:
oTpesieNieHNe, akCHoOMa, TeopeMa, JI0Ka3aTelIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U
JIOKHBIC  BBICKA3bIBAHWS, TMPUBOAWTH MPUMEPHI W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUSI W OTPHUIIAHHUSA BBICKA3bIBAHHID» OTHOCHTCS KO BCEM Kypcam, a
(dopMupoBaHUE JTOTUYECKUX YMEHHUH pachpenersieTcss mo BCeM TogaM OOydeHHs Ha
YpPOBHE OCHOBHOI'O 00I11eT0 00pa3oBaHusI.

Conepxanue o0Opa3oBaHMS, COOTBETCTBYIOIEE TPEAMETHBIM pe3yJbTaraM
ocBoeHust DenepanbHON paboueld mporpamMMBbl, pacipeaeIi€HHBIM M0 rojaM o0y4yeHus,
CTPYKTYPUPOBAHO TakuM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHUIUIHUAIBHBIM
BOIpocaM  oOydaromiyecss  oOpalllajiuCb  HEOJHOKPATHO,  4YTOObI  OBJAJCHUE
MaTeMaTUYeCKUMHU TOHATUSIMH W HaBBIKAMH OCYIIECTBIISUIOCH IOCIEAOBATEILHO U
HOCTyNareabHO, C COONIOACHHEM TMPHUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOUAJIMCH B OOIIYIO0 CHCTEMY MaTeMaTUu4eCcKuX npeacTaBieHuii ooyqatommxcs ¢ 3I1P,
pactmmpsst U yryOnsisi e€, oOpasyss MpOodYHbIe MHOXKECTBEHHBbIE CBsizu. OOmme 1enu
u3ydeHus yueOHoro npeamera «Maremarnkay npencrasiieHbl B DenepainbHoi padodeit
IporpaMmme OCHOBHOTO 00111ero 00pa3oBaHus.

OcoGenHocTH 0TOOPA U agaNTAlIMU Y4e0HOr0 MaTepUAaJIa M0 MaTeMaTHKe

OOyuenune yueOHOMY mpeamery «Maremarukay CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIIOBUH JIJIs1 yCBOEHUS TPOrpaMMHOT0 Matepuaia ooydarommmucs ¢ 3I1P.
Bonbuioe BHMMaHue yaensercs oTOOpy ydeOHOro marepuaiga B COOTBETCTBHM C
OPUHLUIIOM JOCTYITHOCTH IIPU COXPAHEHUH OOIIEro 6a30BOr0 YPOBHS, KOTOPBII TOJIKEH
[0 COJEp)KaHUI0 U 00BbEMY OBITh aanTUPOBAHHBIM s oOywatommxcs c¢ 3IIP B
COOTBETCTBHH C UX OCOOBIMU 00pa30BaTeNIbHBIMU MOTpeOHOCTAMU. CrienyeT o0Ner1yuTh
oBlaZieHne wmarepuasoMm oOydaromumucs ¢ 3IIP mocpenctBom ero aerampHOrO
OOBSICHEHUS C CUCTEMATUYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKU B IPUMEHEHUU
3HAHW, UCTIONB3Ys MPUEMBI aKTyaJM3alKK (BU3yalibHas ONopa, NaMsTKa).

MaremaTnka B S H 6 Ki1accax

B 03HakKOMUTENBPHOM IUTAHE PEKOMEHIYETCS W3ydaTb CIEAYIOIIUE TEMBI:
«Pumckass wymepauusi», «PaBuble @uryps», «lunmuanp, konyc, mapy», «Kyo»,
«IIpsamoyroneHblli napasuienenuneny, «llepemenienue 1Mo KOOPAMHATHOW MPSAMOW,
«Mopaynp uymucna», «YucioBble npomMexyTku»; «MacmTad» (u3ydaercs B Kypce
«l"eorpadus»); «M300paxxkeHre reoMeTpuieckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢
UCIIOJIb30BAaHUEM  LUPKYJIsS, JIMHEHKHM, YTOJbHUKA, TpaHcmopTupa», «/JlnuHa
OKpykHOCTH», «Ilnomans kpyra», «IlapamrensHeie npsmsie», «llepnenaukymsipHbIe
npsiMbiey», «OceBas M LEHTpalbHAas CUMMETPUN» (U3ydaeTcsi B Kypce T€OMETpHUH);
«beckoHeuHble TEPUOAUYECKHE JeCATHUHbIE apoOu. JlecsatuuHoe mnpubIMKeHHe
OOBIKHOBEHHOM Jpo0m» (M3y4yaeTcsi B Kypce alreophl).

Cnenyer yMEHbIIMTh KOJIMYECTBO YacoB Ha ciexyromue Tembl: «Pemienne
Jornueckun 3amau», «JlmmHa otpeska», «lllkame», «PacnpenenurenbHbli 3aKOH
YMHOKEHHUS», «3aluch MPOU3BENECHUS ¢ OyKBEHHBIMU MHOXUTEIIMU», «IlocTpoeHue
KOH(pUrypauuid M3 vacTed MNpsSMOH, OKPYKHOCTM Ha HEJIMHOBAHHOM M KJIETYaTON
oymare», «/lenmutenu u kpatHbie. [lpuzHaku neaumoctu», «HaubGompiuit oOmuii
JeNUTENb W HauMEHblllee o001ee KpaTtHoe. J[eMMMOCTh CyMMBbl M TMPOU3BEIACHUS.
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«IIpuBenenue aApodbu K HOBOMY 3HaMeHaTen», «HaxoxaeHrne yacTu 1eaoro u Lejaoro
1o ero yactu». «OKpyTieHue AeCATUYHBIX Apobeit». «Pemenue 3anad nepebopom Beex
BO3MOXHBIX BapuaHTOBY. «CocTaBiaeHNE OYKBEHHBIX BBIPAXKEHUI 110 YCIOBUIO 3a1a4n».
BricBOOOIMBIIIMECS Yachl MOYKHO MCIOJIb30BAaTh Ha IOBTOPEHHE (B Hayaje U KOHLE
y4eOHOT0 rojia), Ha U3y4eHUe HamOoJiee TPYJIHbIX U 3HAUMMBIX T€M: B V Kilacce — Ha
pelieHre ypaBHEHUM, MpUBEICHHE IpOOM K HOBOMY 3HAMEHATENI0, YMHOXXEHHE U
JeJeHue JECATUYHBIX JIpoOei, u3MepeHue yrioB, B VI kimacce — AeHCTBHUS C
NOJIOKUTEIIbHBIMA Y OTPULIATENIBHBIMU YHCIIAMH, PELIEHUE YPABHEHUM, CIIOKEHHUE U
BBIUMTAHHUE YMCEJ, COJEPKAIUX LEIYI0 U IPOOHYIO YacTh, HA YMHOKEHHUE U JIEJICHUE
0OBIKHOBEHHBIX JAPOOEH.

Auiredpa

B o03HakoMuTENBHOM IUIAHE PEKOMEHAYETCS W3y4yaThb CIEAYIOIIUE TEMBI:
«ppaunonanbusie uncna. JleicTBurenbHble unciay, «CpaBHEHHE IEHCTBUTEIbHBIX
qucesa, apuMETHUYECKUE JCUCTBUS C JACHCTBHUTEIBHBIMH dYHCIaMK», «HaxoxaeHue
npUOMMKEHHBIX 3HAYCHW KBajpaTHOro Kopus», «Teopema Buera», «Pemenus
YPABHEHUHN TPEThEN U YETBEPTOU CTEIEHEW Pa3JI0KEHHEM HA MHOXUTEIN», «DyHKIUA Y
=vVX u ee rpaguk», «llorpenrHocTb U TOYHOCTH MPUOKEHUS», «HeTHbIE U HEUYETHbIE
bynkimm», «OyHKIEA y=x", «DyHkuus y= ax’, ee rpaduk u cBoicra. I'paduxu
Gynkmii y= ax> + n u y=a(x-m)?, «YpaBHEHHE C IBYMs IEPEMEHHBIMU M €0 rpaduk»,
«I'paduueckuii cmoco® pemieHUs CHUCTEMBI ypaBHEHU», «l300pakeHue YJICHOB
apu(pMETUYeCKO M TEOMETPUYECKOM MPOrpeccuid TOYKaMU Ha KOOPAMHATHOM
MJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIUATIBbHBIN poCT. CI0KHBIE TPOLECHTHD.

CrnenyeT yMEHBIINTH KOJMYECTBO YACOB HA U3y4eHHE TeM: «DOopMysbD»,
«JloKa3aTesbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHUME C JBYMsI HEHU3BECTHBIMUY,
«I'paduk IMHEHHOrO ypaBHEHHUS C JBYMs INepeMeHHbIMU», «I'paduyeckoe peuieHue
JIMHEWHBIX YpPaBHEHUM U CHUCTEM JIMHEUHBIX ypaBHEHUI», «CBOMCTBa KBaJgpaTUYHOU
byHKIANY.

BricBoOoauBIIMECS Yachl PEKOMEHAYETCS  HMCHOJdb30BaTh: JJIsA  JIy4llen
npopaboTKN HanboJiee BaXHBIX TeM Kypca: «Pemienue ypaBuenunit», «Pemenue cucrem
ypaBHeHUI», «CoBMecTHble JelcTBUA C JpoOamu», «llpuMeHeHne CBOICTB
apu(pMETUYECKOTO  KBaJpaTHOIrO KOpHS»; Ha IOBTOPEHHWE, pElIeHUe 3ajad,
npeoOpa3oBaHUE BBIPAKEHUI, 8 TAKKE HA 3aKPEIUNICHNE U3YYEHHOr0 MaTepHaa.

I'eomeTpus

Cnenyer OCHOBHOE BHHMMAaHUE YAEIUTH MPAKTUUYECKOM HAINpPaBICHHOCTH Kypca,
UCKJIIOUMB U YIIPOCTUB HAWOoJIee CIOKHBIN JUIsl BOCOPUITHS TEOPETUUECKUN MaTepual.
Ha ypokax reomeTpun HEOOXOAMMO MaKCUMaIbHO MCIIOJIb30BaTh HArJIsIHbIE CPEACTBA
oOydeHusi, OOJbIIe MPOBOAUTH MPAKTHUUECKUX PadOT C ydalllMMHUCA, peuiaTh 3a/1aqyu.
CtpouTh pelieHre 3aiad Mpu MOCTOSIHHOM OOpallleHUH K HAIJISIIHOCTH — PUCYHKaM U
yepTexKam.

O3HakOMUTENIBHO JaThb TeMbl: «TeopeMbl M J0Ka3aTelbCTBO. AKCHOMBDY,
«JlokazarenbcTBO  OT  NPOTHUBHOIrO», «CyIIECTBOBAHHME W  €IWHCTBEHHOCTH
NEPIIEHAUKYJIsIpa K IpsAMo», «MeToa reoMeTpuyeckux mecr», «Meron yaBOeHUs
Menuanb, «Teopema daneca n Teopema O MPONOPUUOHAIBHBIX OTpe3Kax», «lLleHTp
Macc TpeyroibHuKa», «/3MeHeHne TpUroHoMeTpuueckux (yHKIUNA TpU BO3paCTaHUU
yriay, «©opmyiisl ISl paguyCoB BIIMCAHHBIX U OIUCAHHBIX OKPYKHOCTEN MPABUIIBHBIX



MHOTI'OYTOJIbHUKOB», «YpaBHEHUE NpsIMOi», «/lBuxkeHue», «CBONCTBA IBUKECHUSY,
«TeopeMa O MpPOU3BENCHUU OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYILUX, TeOpeMa O KBaJpaTe KacaTeIbHON.

BeposiTHOCTH M CTATHCTHKA

B cBs3u Cc TeM, 4TO AaHHBIA KypC BBI3BIBAET HAMOOJBLIME CIIOKHOCTH MJIS
oOyuvaronuxcst ¢ 3IIP, cBsi3aHHBIE CO CHUYKEHHBIM YPOBHEM pa3BUTHSI CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 M3y4YeHHE JIOJDKHO CTPOUTHCS Ha 0a30BOM YpPOBHE U
JOCTYITHOM JJIs1 YYEHUKOB MaTepuaie. OCHOBHOE BHUMAHHUE CIEAYET YACIUTh pa3ieiiaMm,
CBS3aHHBIMM C TIOBTOPEHMEM NPOMJEHHOTO MaTepuana, YBEJIWYHUTh KOJWYECTBO
YOPKHEHUN U 3aJIaHUM, CBI3aHHBIX C TPAKTUYECKOMN JESITEIbHOCTHIO 00YUYarOIIUXCS.

Heobxoammo nepecMoTpeTh coiepKaHnue TEOPETUIECKOTO MaTepralia U XapakTep
€r0 M3JI0KEHHUS: TEOPETUUECKUN MaTepuai IPENOJHOCUTD B IPOLIECCE PELICHUS 3a1a4 U
BBITMOJIHEHNS 33/IaHUN HarJIsTHO-IIPAKTUYECKOI0 XapakTepa; He TpeOoBaTh BBIBOAA U
3alIOMUHAHMS CIIOKHBIX (POPMYJI, pELICHUS] HECTAHIAPTHBIX, TPYJOEMKHUX 3a1aHui. Ps
TEM CIIEyEeT U3y4aTb B 03HAKOMMUTEJILHOM IUIAHE.

IIpuMmepHbIe BUABI AeATeIbHOCTH 00y4aomuxcs ¢ 311P, 00ycinoBiieHHbIE 0CO0BIMU
o0pa3oBaTreIbHBIMU MOTPEOHOCTAMHU U 00ecTeYnBalOIIMe OCMbICJIEHHOE OCBOEHHE
coJep:xaHnu 00pa3oBaHus No npeamery «MaremaTuka»

Conepxanue BUIOB jAesiTenbHOCTH oOywarommxcs ¢ 3[IP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [[OMHUMO MIMPOKO HCMOJIB3YEMBIX B
®AOIT OO0 obmux st Bcex 00y4arolmuxcsi BUJIOB JI€ATEIbHOCTH CIEAYET YCUIHUTh
BUJIBI JCATEILHOCTH CIeM(UYHBIC IS JJAaHHOM KaTEerOpuM JIeTeH, 0OecreuyrnBaroe
OCMBICJICHHOE OCBOEHHUE COJIEpyKaHMs 00pa30BaHMUS 110 MPEIMETY: YCUIICHUE MMPEIMETHO-
MPAKTUUYECKOMN EATEIBHOCTH C aKTUBU3AIMEN CEHCOPHBIX CUCTEM; YepEJOBAHUE BUJIOB
JEATEIbHOCTH, 3JICUCTBYIOIIUX PA3JIMYHBIE CECHCOPHBIE CUCTEMBI; OCBOCHUE MaTepuasa
C ONOpOM Ha alroOpUTM; «IMOLIArOBOCTh» B H3YyUYEHUM MaTepuasa; HCIOJIb30BaHUE
JOTIOJTHUTEIHHON BU3YaJIbHOW OTOPHI (CXEeMBI, TA0JIOHBI, OTMIOPHBIC TAOIHUIIHI); PEUEeBOU
OTYET O MPOILIECCE U PE3YJIbTATe NEATEIbHOCTH; BHIIOJIHEHUE CHEUUANBHBIX 3aJlaHH,
00eCcTIeUMBAIOIINX KOPPEKIUIO PETYSIUN Y4eOHO-TTO3HABATEIBHON JEATENbHOCTU U
KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

OenepanbHas TeMaTUYECKass W TEPMUHOJOTHYECKAsh JIEKCMKAa COOTBETCTBYET
OAOII O0O.

Jlns  oOyuwatomuxcs ¢ 3IIP cCyliecTBEHHBIM SIBISIFOTCS TpPUEMbl PabOTHI C
JIEKCUYECKUM MaTepuajioM 1o mnpeaMmery. l[IpoBoauTtcs cnenuanbHas paborta 1o
BBEJCHUIO B aKTHUBHBIN CJIOBaph OOYYalOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydaemble TEPMUHBI BBOJSTCSA Ha IMOJHMCEHCOPHON OCHOBE, 00s3aTelibHA BH3yaslbHas
MOJJICPKKa, aJITOPUTMBI PAOOTHI C ONPEICTICHUEM, OMTOPHBIE CXEMBI JIJIS aKTyaJIUn3alluu
TEPMUHOJIOTUH.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHE

B cootBerctBUM ¢ ®DenepaibHBIM TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTI'0 00111eT0 00pa3oBaHusl yueOHbIN TpeaMeT «MaTeMaTrKa» BXOIUT
B IIpeAMETHY10 001acTh «Maremaruka u HHGOPMATHKa» U SIBISETCS 003aTENbHBIM IS



uszydenus. B 5-9 knaccax y4ueOnsii npeamet «MaremaTtrkay TpaJIulluOHHO U3y4aeTcs B
paMKax cienyromux y4eOHbIX KypcoB: B 5-6 kiaccax — Kypca «MaremaTtuka», B 7-9
KJIaccax — KypcoB «AnreOpay (BKJItoUas 3J1EMEHTHI CTATUCTUKHU U TEOPUU BEPOSATHOCTEM )
u «I'eometpusi». HacTosiiel mporpaMmmoil BBOIUTCS CaMOCTOSITENIbHBINA YU4E€OHBIN Kypc
«BeposITHOCTh U CTATUCTUKAY.

OO6miee 4KMCIO YacOB, PEKOMEHIOBAHHBIX JJIsl M3YUYEHUs] MaTeMaTUku (0a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOIO o0Imero obpasoanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Hejenmo), B 6 kiaacce — 170 gacoB (5 yacoB B Hejeno), B 7 kinacce — 204
yaca (6 gacoB B HeJienr0), B 8 kiacce — 204 Jaca (6 yacoB B HeJzelo), B 9 kimacce — 204
yaca (6 4acoB B HEJICIIO).

IlnanupyemMblie pe3yabTaThl 0CBOCHUS YUeOHOro npeamera « MareMaTuka» Ha
YPOBHE OCHOBHOI'O 00111€er0 00pa3oBaHMs

N3yueHne MareMaTukyd Ha ypOBHE OCHOBHOTO OOILEro 00pa30BaHUs HAMPABICHO
Ha JocTmkenne oOydatomumucs ¢ 3[1P THYHOCTHBIX, METAaPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJITaTOB OCBOCHHS YU4EOHOTO MPEAMETA.

JIMYHOCTHBIE  pe3yJbTaTbl  OCBOCHHUS  NOPOrpaMMbl IO  MareMaThke
XapaKTePU3YIOTCS:

NATPUOTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM HMHTEpEca K MPOUUIOMY M HACTOSIIEMY POCCHICKOM MAaT€MaTHKH,
LIECHHOCTHBIM OTHOLIEHUEM K JOCTHMXKEHUSM POCCUUCKUX MATEMaTUKOB U POCCUKUCKOM
MaTEMaTUYECKOM IIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTHKEHUW B JPYTrUxX HayKax U
IPUKJIAJHBIX cepax;

rpa’KIAHCKOE U TYXOBHO-HPABCTBECHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S3aHHOCTEH IpakJaHWHA U PEaIM3alliy €ro Mpas,
IOpE/ICTaBIEHUEM O MAaTeMaTHYeCKUX OCHOBaX (YyHKUIMOHUPOBAHMS Pa3IUUYHBIX
CTPYKTYD, SBIICHUM, IPOIIETYP IPaKIaHCKOTO 00IecTBa (HapUMep, BBIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXICHHMIO ASTHYECKHX TMpPOOJEM, CBA3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JOCTUKEHHM HAyKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIUATIOB B AESTEILHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTMBHOE Y4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a1ad
MaTeMaTu4eCKOM  HaNpaBJIE€HHOCTH, OCO3HAHUEM  BaXXHOCTM  MAaTEMATHUYECKOIO
oOpa3oBaHHs Ha MNPOTSHKEHUM BCEW SKUM3HM Ui YCHEWHOW mnpodeccHoHanbHON
NEATeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUM, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM HWHAMBUIYaTbHON TpPAEeKTOpUH OOpa30BaHWsA M KU3HEHHBIX IUJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIMTAHHE:

CHOCOOHOCTBPIO K  OMOLMOHAJIBHOMY M 3CTETHMUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, pEUICHUW, pacCyX IEHUW, YMEHHUIO BHUJETh
MareMaTu4eCKrne 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpPUEHTAIlMEd B  JCATEIIBHOCTH HAa COBPEMEHHYK) CUCTEMY  HAy4HBIX
NpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOILI U
oOmecTBa, TOHMMAHUEM MaTeMaTHYECKOWM HayKM Kak cdepbl 4eIoBEUeCKOM
JNEATEIbHOCTH, JTAllOB €€ pPa3BUTHS W 3HAUMMOCTH ISl Pa3BUTHUS LMBUJIM3ALIUH,

10



OBJIAJICHUEM S3BIKOM MaTEMaTMKM W MaTeMaTU4eCKOW KyJIBTYpOH KakK CpeICTBOM
NO3HAHUSA MHpA, OBJAJACHUEM MPOCTEHIIMMU HaBBIKAMU  HCCIIEIOBATEIIbCKON
NEeSTENbHOCTH;

¢puznyeckoe BocnuTaHue, (opMHpPOBaHWE KYJILTYPbl 310POBbI U
3MOLMOHAJIBHOIO 0JIArOMOJTYYHUS:

TOTOBHOCTBIO IPUMEHSATh MAaTEMATUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbS,
BEICHUS 3J0pOBOro oOpa3a >KM3HM (300pOBOE NUTAHUE, COATAHCHPOBAHHBIN PEXUM
3aHATHUI U OT/AbIXA, peryisipHas (pu3nyeckast akTUBHOCTb ), COOPMUPOBAHHOCTHIO HABBIKA
pedrexcuu, MpU3HaHUEM CBOETO IIpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa IPYroro 4eJI0BeKa;

IKOJIOTHYeCKOe BOCTIMTAHME:

OpUEHTAllel Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM JJIs pelleHus 3ajad B
00JIaCTU COXPAHHOCTU OKPY>KAIOIEH Cpeibl, INIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOXHBIX TOCJIEICTBUN JUIsl OKpYXarolled Cpeapl, OCO3HaHHWEM III0OAJIBLHOTO
XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTel UX pelieHus;

ajanTanus K MI3MEHAIMUMCS YCJIOBHAM CONMATBHOM M NIPUPOIHOI CpebI:

TOTOBHOCTBIO K IEUCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MTOBBIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO [EATEebHOCTh, B TOM YHCJIE YMEHUE
YUUTBCS Y JIPYTUX JIOJEH, MPUOOpPETaTh B COBMECTHOM NEATEIbHOCTU HOBBIE 3HAHUSA,
HABbIKUA U KOMITIETEHIIMH U3 OMbITA JPYTHX;

HE00XOIUMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YuCie (GOPMYIUPOBATH
UJeH, IOHATHS, TUIIOTE3bl 00 0OBbEKTaX U ABJICHUAX, B TOM YHCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh Je(ULNTH COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIIMI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS
U JIefcTBUS, (OPMYIHPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

MeranpeaMeTHbIe pe3yJabTaThl:

B pe3ynbrare ocBoeHMs IpOrpaMMbl 10 MaTEMAaTHKE HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3zoBanusa y oOyyatomerocs c¢ 3IIP Oynyr cdopmupoBaHbl MeTanpeIMeTHbIE
pe3yabTaThl, XapaKTepU3YIOIIHUECS OBJIAJCHUEM YHHMBEPCAIbHBIMUA [O3HABATEIbHBIMU
NENUCTBUSAMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMUA JE€HCTBUSIMU M YHHBEPCAIbHBIMU
PEryIATUBHBIMU JI€HCTBUSIMU.

OBiaseHue YHMBEPCAJbLHBIMH Y4eOHbIMH O3HABATEIbHBIMH 1eHCTBUAMM:

yCTaHaBIMBaTh  NPUYMHHO-CIEICTBEHHbIE  CBSI3M B  XOJ€  YCBOCHHUS
MaTeMaTUYECKOTO MaTepuana;

BBISIBJISITH J€(UUUT TaHHBIX, HEOOXOAUMBIX JUIsl PEIIEHUS TOCTABJIEHHOM 3a/1auH;

C IOMOUIbKO Y4YWUTEJsl BbIOMpaTh CHOCOO pEeUIeHHs MaTeMaTHYecKOH 3agauu
(cpaBHUBATh BO3MOKHbIE BAPUAHTBI PELLECHUS);

OpPUMEHATh U NpeoOpa3oBbIBaTh 3HAKM M CHMBOJBI B XOJAE pEIICHUs
MaTEMaTUYECKUX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U IaHHOE IIPU PELIEHUU MaTEMaTUYECKOH 3a1a4H;

MOHUMAaTh W MHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHIOB H (OpM
[IPE/ICTaBIICHNUS;

WUTIOCTPUPOBATH pelIaeMble 3a7auu rpaduIecKuMU CXEMaMu;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIHIO.
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MOHUMATh ¥ HUCIOJIb30BaTh MAaTEMAaTUYECKHUE CPEACTBA HATIAIHOCTH (TpaduKH,
IUarpaMMbl, TaOJNWIBI, CXEMbl W Jp.) Ui WUTIOCTpAlld, WHTEPIpETalnu,
apryMEHTALUU.

OsJagenue YHUBEPCaJIbHbIMHU Y4eOHBbIMH KOMMYHUKATHUBHBIMH
AeCTBUSIMM:

OpraHU30BbIBATh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JCSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MIPOLIECCE PEIICHUS 3314,

B3aMMO/ICHCTBOBATh W HAXOJUTh OOIIME CIOCOOBI pabOThl; pabOTaTh B TPYIIIE:
HaXOJUTh 00Illee pelIeHuEe U pa3periaTh KOHPIUKTH Ha OCHOBE COTJIaCOBAHUS MO3UIIUM
U yd€ra HHTEpPECOB; CIyllarh NapTHEpa; (QopMyIHpoBaTh, ApPryMEHTHUPOBATh U
OTCTauBaTh CBOE MHEHHE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAJIUMYUM PA3HBIX TOYEK
3peHus W pa3pemarb KOHGIMKTHI HAa OCHOBE y4€Ta HHTEPECOB M TO3UIUMN BCEX
YYaCTHUKOB;

apryMEHTHPOBATH CBOIO MO3ULIHUIO U KOOPJAUHUPOBATH €€ C MO3ULIUSIMU NAPTHEPOB
B COTPYIHMYECTBE MIPU BHIPAOOTKE OOIIIETO PEIICHUSI B COBMECTHOM AESATEILHOCTH;

BBIMIOJIHATH CBOIO 4YacTh paOOThl, JOCTUraTh Kaye€CTBEHHOTO pe3ysbTaTa WU
KOOPJAWHUPOBATH CBOU JCUCTBUS C APYTUMU WICHAMHU KOMaHbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUMA MPOTYKT.

OBJ1aIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJSITUBHBIMU A€ICTBUSIMM:

CTaBUTh I1I€JIM, BBHIOMpATh M CO37aBaTh aJTOPUTMbI JJIsI PEUICHUS YYEOHBIX
MaTEeMaTUYECKUX MPOoOIIieM;

IJIAHUPOBATh M OCYLIECTBIIATH JEATEIIbHOCTD, HAIIPABJICHHYIO Ha PELICHUE 3a/1a4
MCCIIEN0BATEIBCKOT0 XapaKTepa.

dbopMynMpoBaTh U yIEpKHUBATh Y4eOHYHO 3ajladyy, COCTaBIsATh IUJIaH U
MOCJIeJ0BATEIbHOCTh JICHCTBUIA;

OCYIIECTBJISITH KOHTPOJb IO 00pa3Ily ¥ BHOCUTh HEOOXOUMbIE KOPPEKTUBBHI;

KOHTPOJUPOBATH MPOIIECC U PE3yIbTAT YUeOHOU MaTEMAaTHUECKOU JIEATEIbHOCTH;

aJICKBaTHO OLICHUBATh MPABWIHLHOCTh WJIM OLMIMOOYHOCTH BBIMOJHEHUS YueOHOU
3a/1aud, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEeIlICHHUS;

cnuYaTh Crmoco0 JCHCTBUS W €ro Pe3ysbTaT C 3aJaHHBIM JTAJIOHOM C IEJBIO
OOHapy’KEeHUs OTKJIIOHEHUH U OTIMYUIA OT 3TaJIOHA.

NpeABUIIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTh MPU PEIICHUH Y4eOHOMU
3a/1a4H;

NOHUMAaTh TPHUYMUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbId pe3ysbTar
NEeSTENBbHOCTH, OMNPENEsITh MO3UTHUBHBIE W3MEHEHHUS W HampaBlieHUs, TpeOyrolue
JaabHeHIe paboThl;

PEeryaupoBaTh Coco0 BHIPAKEHUS IMOIIH.

[IpenMeTHbIE pe3ysbTaThl OCBOCHUS ITPOIPAMMBI IO MAaTEMAaTUKE MPEICTABIICHBI
no rojgamM oOydeHHs B paMKax OTICJIbHBIX YUEOHBIX KypcOB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kimaccax — KypcoB «Aurebpa», «l'eomerpus», «BepoaTHOCTh U
CTaTUCTUKA.
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2. COAEPKAHME YYEBHOI'O IPEIMETA
«MATEMATHKA» (5-6 KJIACCBI)

Ieau u3yyeHnus: yueOHOro npeaMera

[IpropuTeTHBIMU LEIIMHU O0yUYEHHS MaTEMAaTHKE B 5—06 Kilaccax sIBJISIIOTCA:

" [pPOAOJKEHHE (OPMHPOBAHUS OCHOBHBIX MAaTreéMAaTHYECKUX MOHATUH (4YHUCIHO,
BEJIMYMHA, TeoMeTpuyeckas (urypa), 0OeCHeuMBaIONIMX MPEEMCTBEHHOCTh H
MEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUarOIUXCs;

" pa3BUTHE MHTEIJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN oOyuatommuxcs ¢ 3I1P,
M03HABATEIbHOM aKTUBHOCTHU, UCCIEA0BATEIBCKUX YMEHUMN, UHTEPECA K U3YUEHUIO
MaTeMaTHKH;

* noxaseneHue odydaromuxcs ¢ 3I1P Ha qocTynHOM A HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI31 MATEMaTUKH U OKPYKAIOIIEro MUPa;

* (QopmupoBaHue (PYHKIMOHAIBHON MaTeMaTWU4ecKod TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh Mar€éMaTUYECKHE OOBEKTHl B PEAJbHBIX YKU3HEHHBIX CHUTYyalUsX,
IIPUMEHSATH OCBOCHHBIE YMEHUS JIJIsl pELIEHUS IPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATh MOJIYUYEHHBIE PE3yJbTaThl U OLICHUBATh WX HA COOTBETCTBHE
MIPAKTUYECKON CUTYalLNH.

OcHOBHBIE JIMHMM COJACpP)KAaHMS Kypca MareMaThKu B 5—-6 Kiaccax —
apudmeTrnyeckas ¥ reoMeTpuueckasi, KOTOpble Pa3BHBAIOTCS MapajlieNbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBHCHUMO OJIHA OT APYroi, a B
TECHOM KOHTAaKT€ M B3aUMOJEWUCTBHM. Takke B Kypce HPOUCXOJUT 3HAKOMCTBO C
AJIeMEHTaMU aJireOpbl U ONMHUCATENbHON CTATUCTUKHU.

N3ydyenne apupMeTHyeckoro marepuana HAuMHAETCsl CO CHCTEMATHU3allUUd U
Pa3BUTHS 3HAHUM O HATYypAIBHBIX YMCIaX, IOJYYEHHBIX B Ha4aJIbHOU 1mKoJe. [Tpu aToM
COBEpIICHCTBOBAHUE  BBIYUCIUTEIBHOW  TEXHUKM U (OPMHUPOBAHHME  HOBBIX
TEOPETUYECKUX 3HAHUM COYETAeTCs C Pa3BUTUEM BBIYMCIHMTEIBHON KYJIbTYpbI, B
YaCTHOCTH C OOYy4YEHHEM MpOCTEHIINM MNpuéMaM NPUKUAKH M OLEHKU Pe3yJIbTaTOB
BbIYMCIICHUN. VI3yueHne HaTypallbHbIX YHCE IPOJOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C
HAa4YaJIbHBIMU MTOHATUSIMUA TEOPHUH JIETUMOCTH.

Hpyroii KpynHbIi OJIOK B COJAEpKAHUM apU(PMETUUYECKON JIMHUM — 3TO APOOH.
Hauano u3ydeHusi oObIKHOBEHHBIX M JECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. JTo
MIEPBBII ATAll B OCBOEHUU Ipo0ei, KOraa IPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMOTpeHre 0OBIKHOBEHHBIX IpOOei B MOJHOM 00BbEME
IOPEAIIECTBYET U3YUYEHHUIO NECATUYHBIX ApOoOei, 4TO LEeIecoo0pa3HO C TOYKH 3pPEHUS
JIOTUKM M3JI0’KEHUSI YMCIIOBOM JIMHUM, KOT/a NpaBWiia JACUCTBUU C J1€CATUYHBIMU
APOOSIMH MOYKHO OOOCHOBATh YK€ U3BECTHBIMU aJITOPUTMaMU BBIIIOJHEHUS JEHCTBUI C
OOBIKHOBEHHBIMU  IpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU JIpOOSMHU  pacCIIUPUT
BO3MOKHOCTH Il MOHMMAaHHUsS OOYYarOUIMMMCS MNPUKIATHOTO NPUMEHEHUS HOBOMU
3aMKMCH NPHU U3YYEHUH APYIUX MPEIMETOB U MPHU MPAKTHUYECKOM HCHOJb30BaHuMU. K 6
KJIacCy OTHECEH BTOPOM 3Tal B U3YYEHUU APOOEH, Iie MPOUCXOTUT COBEPILICHCTBOBAHHE
HaBBIKOB CPAaBHEHHUS U MpeoOpa3oBaHUs JpoOEi, OCBOCHHE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHNE TEXHUKH BBIYMCIICHHI, B TOM YUCJIE 3HAYEHUI BBIPAXKECHUH,
coJiepKaliuX U OOBIKHOBEHHBIE, U JECATUYHBIE IpOOHU, YCTAaHOBJIEHUE CBA3EH MEXIY
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HUMH, pacCMOTpeHHE NpUEMOB pelIeHUs 3ahady Ha Jpobu. B Hawame 6 kiacca
IIPOUCXOJUT 3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.

Oc0OEHHOCTBIO N3YUYEHUS TOJIOKUTENIbHBIX U OTPULIATEIbHBIX YHCEI SIBISETCS TO,
YTO OHM TAK)K€ MOIYT PAacCMaTpPUBATBCS B HECKOJIBKO JTanoB. B 6 kiacce B Hayane
u3ydeHus: TeMbl «llonokuTenbHble U OTPULATENIBHBIE YKCIIa» BBLACIAETCS IMOATEMA
«llensle 4ncma», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHULATENBHBIMU YHUCIaMU H
JNEUCTBUSAMH C IMOJOKUTENBHBIMU U OTPULIATENBHBIMU YHACIAMH ITPOUCXOIUT HA OCHOBE
COZIEPKATENIBHOTO TMOAX0/a. JTO IO3BOJSET HA JOCTYIHOM YPOBHE IIO3HAKOMUTH
y4YalMXCsl MPAKTUYECKH CO BCEMU OCHOBHBIMHU IMOHSATUSMH TEMbI, B TOM YHCIE U C
OpaBUJaMU 3HAKOB IIPU BBINOJHEHUM apupMeTHdeckux geiicteuil. M3ydenue
palOHaIbHBIX YMCEN HA 3TOM HE 3aKOHYUTCS, a OyAeT IPOJOHKEHO B Kypce anreopsl 7
KJIaCcCa, YTO CTAHET CIEAYIOIIMM IPOXOJOM BCEX NPUHLMUIINAIBHBIX BOIIPOCOB, TEM
CaMbIM pa3JeJIeHUE TPYIHOCTEN 00JIeryaeT BOCIPUITHE MaTEpHaIIa, a PACIPEAEIEHUE BO
BPEMEHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Ipu oOyueHHH pelIeHHI0 TEKCTOBBIX 3aJad B 5—O6 Kiaccax HCIOJIb3YIOTCS
apumeTnyeckue NpuéMbl pemieHus. TeKCTOBbIE 3aJlauu, peliaemble IpH OTPabOTKe
BBIYMCIIMTENBHBIX HABBIKOB B 5—O0 KJlaccax, pacCMaTpUBAIOTCS 3aJa4yd CIEAYIOIINX
BUJIOB: 33/1a4Ml HA JBMKCHHE, HA YACTH, HA TIOKYIIKH, HA pabOTy U MPOU3BOIUTEIBHOCTD,
Ha MPOLIEHTHI, HA OTHOLIEHUS U mpornopuun. Kpome Toro, o0ydarouiecs: 3HaKOMATCS C
npuémMamMu pelleHus 3a7ad MepedopoM BO3MOXKHBIX BapUAHTOB, yyaTcs paboOTaTh C
uH(popmalmei, npeacTaBIeHHON B (popMe TaOIHI] UM JUATPAMM.

B PaOoueli mporpamMMe mnpeaycMOTpeHO (OpMHpOBaHHE MPONENEBTUYECKUX
asireOpanvecKkux npejacraBieHuil. BykBa kak CHMBOJI HEKOTOPOTO YKCia B 3aBUCUMOCTH
OT MaTeMaTHYECKOr0 KOHTEKCTa BBOJAUTCS IIOCTEIIEHHO. byKBEeHHasi CUMBOJIMKA IIMPOKO
UCTIOJb3YETCSl MPEXKAE BCEro A 3alMCH OOIIMX YTBEPXKIECHUN W IPENIOKEHU,
¢opMyJs, B YAaCTHOCTH Ji1 BBIYMCICHUS TIE€OMETPUYECKUX BEJIMYMH, B KauyeCTBE
«3aMECTUTENS YUCIa.

B kypce «MaremaTtuku» 5—6 KIaccoB MpEICTaBlICHA HArJA/HAas T€OMETpHs,
HaIpaBJICHHAs Ha pa3BUTUE 0OPa3HOrO MBIILIEHUS, IPOCTPAHCTBEHHOIO BOOOpaXKeHUs,
U300pA3UTENbHBIX YMEHUH. ODTO BAXKHBIA 3Tal B HM3YYEHHH TI'€OMETPUH, KOTOPBII
OCYILECTBIISIETCS HAa HAIVISAHO-IPAKTUYECKOM YpPOBHE, ONMPACTCAd HAa HaIJSIAHO-
oOpa3HOe MbIIUIEHUE OO0ydalomuxcsa. bonblias pojib OTBOJIUTCA MPAKTUYECKON
NEeSTENbHOCTH, OMbBITY, SKCIEPUMEHTY, MoAenupoBaHuto. O0yyarommecs 3HaKOMSTCS C
reOMETPUYECKUMH (UTypaMy Ha IUIOCKOCTHM M B MPOCTPAHCTBE, C MX MPOCTEUIIUMU
KOHQUTypauusMH, ydaTcsi M300pakaTb MX Ha HEJIMHOBAHHOW W KieTyaTol Oymare,
paccMaTpuBaKOT UX MpoCTeWIIne CBOMCTBA. B mponecce u3ydeHMs] HarJsIAHOW
r€OMETPUM  3HAHMUS, IOJy4YeHHble OO0yd4arollMMHCS B  HAdaJbHOM  ILKOJE,
CUCTEMATU3HUPYIOTCSA U PACIIMPSIOTCS.

MecTo yueOHOro npeamMera B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy B 5—6 KJjlaccax U3y4aeTcsi MHTErPUPOBAHHBIN MTPEAMET
«MaremaTuka», KOTOpBIH BKJIIOYAeT apu(PMETUYECKUH Marepual M HarjasaHylo
TFE€OMETPUIO, a TAKXKE MPOIEAEBTUUECKUE CBEICHUS U3 alareOpbl, 3J1€MEHTHI JIOTUKU U
HayaJla ONUCATEIbHOW CTaTUCTUKH.
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VY4eOHbIN MUIaH HAa W3yYCHHE MaTeMaTUKH B 5—6 Kiaccax OTBOAUT HE MEHee S5
y4eOHBIX YacOB B HEJENI0 B TEUEHHE KaXKJOro roja oOyudeHus, Bcero He menee 340
y4eOHBIX YacOB.

Conep:xanne yueoHoro npeamera K<MATEMATUKA» no roxam:

S KUIACC

HatypaJjbHble 4ncia v HYJIb

HarypanbHoe wuymcno. Pspg Harypanbnbix uymucen. Yuciao 0. W3o6pakenue
HATypaJIbHBIX YMCET TOUKAMU Ha KOOPJAWHATHOU (YUCIOBOM) MPSIMOMA.

[To3unmonHass cucrteMa CcuucieHus. PuMckas Hymepanus Kak [OpUMeEp
HEIO3UI[MOHHON CUCTEMBI CUUCIeHUs [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HaATypaJIbHBIX YHCEN, CPABHEHHE HATypalbHBIX YHCEI C HYJIEM.
Cnoco0s1 cpaBHeHUst. OKpyTIIEHHE HATYyPabHBIX YHCEN.

CnoxeHre HaTypaJIbHBIX YHUCEIT; CBOMCTBO HYJISI MIPU CIOXKEHUH. BhlunTanue kKax
JeicTBrEe, 00OpaTHOE CJIOKEHUIO. YMHOXEHUE HaTypaldbHBIX YHCEI; CBOMCTBA HYJA U
CAVMHUIIBI TpU YMHOXEHHHU. JleleHwe Kak JeilcTBue, 0O0paTHOE YMHOKEHHIO.
KoMmnoHeHTsl neicTBUl, CBA3b MeXay HUMU. [IpoBepka pesyibTaTta apuMeTH4ecKoro
nevicteus. llepemecTutenbHOe UM COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS W
YMHOXEHUS, paclpeeTuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnons3oBanue OykB i1 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIllUCU
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

JlenuTenu U KpaTHbIE YKCIIA, pa3ioKeHne Ha MHOXuUTenu. [IpocTeie u cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJlbHBIM MOKAa3aTeJIeM. 3alUCh YKCIIa B BUAE CYMMBbI pa3psaHbIX
CJlaraembix.

HucnoBoe BeIpakeHUE. BplunciaeHne 3HAUEHUN YUCIIOBBIX BBIPAXKEHUM; MMOPSIOK
BBITIOJTHEHUS JeWcTBUN. VCcmosib30BaHWE NPU BBIYUCICHUAX IEPEMECTUTEIBHOTO H
COUETATEJIbHOTO CBOMCTB (3aKOHOB) CIOXKEHUS U YMHOXEHUS, PaclpeeaIuTeIbHOTO
CBOMCTBAa YMHOKEHMS.

Apodu

[IpencraBienue o 1podu Kak crocode 3amucy 4acTu BeIMuuHbl. OOBIKHOBEHHBIE
npobu. IlpaBuibHBIE W HempaBWibHbIe ApoOu. CmemranHas ApoOb; MpeJCTaBICHUE
CMEIIaHHOW JpoOU B BUJIE HEMPABWIHHON JAPOOH W BBIJEICHUE 11€JI0N YacTH 4ucia U3
HenpaBuiIbHOU apobu. M300paxenue npodeil ToukaMu Ha YUCI0BOU psiMoil. OCHOBHOE
cBoiicTBO npobu. Cokpaienue apodeit. [lpuBegenue npodu Kk HOBOMY 3HaMEHATEINIO.
CpaBHeHue qpo0ei.

CrnoxxeHue U BbIYMTaHUE ApoOeil. YMHOXKEHHE M JieJieHue ApoOeil; B3auMHO-
obOpatHble apodu. HaxoxkaeHne 9acTu 1eI0To 1 IEJI0T0 0 €ro YacTH.

Hecstuynas 3amuch apobeit. [IpencraBieHue AecATUYHOW JpoOUW B BHUJC
OObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApoOed TOYKAMU Ha YHCIOBOW MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckue JeUCTBUS € NECATUIHBIMU ApOoOsiMu. OKpyTIIeHUE AECATUYHBIX
TpoOeH.

Pemenune TekcToBbIX 32124

PelieHre TEKCTOBBIX 3aa4 apudMETHIECKUM crioco0oM. *PerieHue Toruyeckux
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3anay. Pemenue 3a1au nepebopoM Bcex BO3MOXKHBIX BapuaHTOB*. Mcnonib3oBanue npu
pElIeHUH 3a7a4 TaOIHI] U CXEM.

Pemenue 3ana4, coaepKammx 3aBUCUMOCTH, CBSA3bIBAIOIIUE BEJIUYUHBIL: CKOPOCTb,
BpEMs, pPACCTOSHME; LI€HA, KOJWYECTBO, CTOMMOCTh. ENMHHIIBI M3MEpEHUs: Macchl,
00bEMa, 1IeHbl; PACCTOSHUS, BpEMEHH, CKOPOCTH. CBSA3b MEXKY €AMHULIIAMUA U3MEPEHUS
KaXJ0W BEJINYHHBEI.

Pemenne oCHOBHBIX 3a71a4 Ha IpOOU.

[IpencraBiaenne JaHHBIX B BUAE TAOIUI, CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npeactaBieHust 0 purypax Ha MIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,
Jy4, yroJI, JIOMaHasi, MHOTOYT'OJIBHUK, OKPY’KHOCTb, KpYyT. YTou. [IpsaMoi, ocTpslii, Tynou
Y pa3BEPHYTHIE YIUIBL.

JInuHa OTpe3Kka, METPUYECKHE E€OWHHULIBI JUIMHBL J[JIMHA JOMaHO#, NEepUMeTp
MHOT'OYyroJIbHUKA. VI3MepeHne U MOCTPOEHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Harnsinuele mnpeacTtaBiaeHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PsIMOYTOJILHUK, KBaJIpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N3o00paxkenne ¢uryp, B TOM uuciae Ha kierdarod Oymare. [loctpoeHue
KOH(UTYpaInii U3 4acTel PsIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOMW M KJIeTYaTOM Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB IIPSIMOYTOJIbHUKA, KBaApATA.

[Inomane  OpsIMOYTrOJIBHMKA UM MHOTOYTIOJIBHMKOB,  COCTAaBJICHHBIX M3
PSIMOYTOJILHUKOB, B TOM YHCJIE PUTYD, N300pKEHHBIX Ha KeT4aToi Oymare. EnnHuiibt
WU3MEPEHUS TUIOIIAIHN.

Harnsinaele mpencTaBieHds O MPOCTPAHCTBEHHBIX (UIypax: MNPSAMOYTOJIbHBIN
napajuiesnenunesn, Kyo, MHOrorpaHHuku. M300paxeHnne npocTedmx MHOTOIPAHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. Coznanue Mojiesied MHOTOIPaHHUKOB (U3 Oymard,
IPOBOJIOKH, MIIACTUIIMHA U JIp.).

O0BEM NPAMOYTOIBHOTO Napajuienenumnena, kyoa. Eqununel uamepenust oobeMma.

6 KJIACC

HartypajbHble yucia

ApudmMernyeckue NEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMH.
YuciioBble BBIpAKEHHUA, MOPSIOK JIEWCTBHM, HCIOIb30BaHHE CKOOOK. Mcnonbs3oBaHue
IIPX  BBIYUCIICHHUSX MEPEMECTUTEIRHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXEHUS, PACIPEICIUTEIbHOr0 CBOMCTBA YMHOXEHUS. OKpyIJieHUE HaTypalbHbIX
quced.

JlenuTtenu w KpaTHbIE 4YKCIIa; HAUOOJBIIMI OOIIMKI AENUTENh U HaWMMEHBIIEe
oO1ee kpaTHoe. [lenuMocTh CyMMBI U pou3BeAeHUs. [{ereHune ¢ 0ocTaTKOM.

JApodu

OObIKHOBEHHasT JApoOb, OCHOBHOE CBOWMCTBO JIpoOH, COKpallleHHe JIpoOei.
CpaBHeHue U ynopsnourBaHue ApooOeil. Pemienune 3agady Ha HAXOXXIEHUE YAaCTH OT
LIEJIOT0 U LIENIOTO 10 ero yacTH. poOGHoe uKciio Kak pe3ybTrar aenenus. [IpencraBnenue
JIECATUYHOM NpoOH B BHJI€ OOBIKHOBEHHOW IpOOM M BO3MOXXHOCTH MPECTaBICHUS
OOBIKHOBEHHOM JAPOOU B BUJIE JECATUYHOMN. JlecaTHUHbIC APOOH U METpUIECKasi CUCTEMA
Mep. ApudmeTudeckue JEUCTBHS U YHUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMHU.
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OtHomienue. [lenenne B JaHHOM OTHOWIEeHWW. MacmTab, mnponopius.
[IprMeHeHre MPONOPLMI IPHU PELICHUH 3a1a4.

[Tonstue npoueHrta. BelunciieHue NpoueHTa OT BEJIMYMHBI U BEJIWYHUHBI 110 €€
NpOLICHTY. BpIpakeHHE MPOIEHTOB ACCATHYHBIMU JpobOsimu. Pemenue 3amad Ha
IIPOLCHTHL. BrIpaxkeHne OTHOIIEHWSI BEJIMYKH B ITPOLICHTAX.

I[HoJsio:kUTENBHBIC M OTPULATEIbHbIE YU CJIA

[TonoxurenpHple W oOTpULATENbHbIE uncna. Llenpie uncna. Mopayne uucha,
reoMeTpruYecKast MHTEPIpeTanus MOy s uncia. 3o0paxkenne drces Ha KOOPAMHATHON
npsAMOM. YHCIIOBBIE TPOMEXKYTKH.

CpaBHenue uucen. Apudmerhyeckue ACUCTBUS € TOJIOKUTEIbHBIMH U
OTPULIATEIILHBIMU YHUCIIAMU.

[IpsimoyrosibHast cucTEMa KOOpPAMHAT Ha IUIOCKOCTH. KoopawHatel TOYKM Ha
IJIOCKOCTH, abcuucca u opauHarta. [loctpoenue Touek M ¢GuUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykBeHHbIEe BbIpaKeHUA

[Ipumenenue OYKB Uil 3aITUCH MATEMATHYECKUX BBIPAKEHUU W TIPEIJIOKCHUM.
CpoiictBa apudmernueckux JeHCTBUNA. bDyKBEHHBbIE BBIPOKEHHS U  YHUCIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE pABEHCTBA, HAXOXXJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmyibl; GopMynIbl TIEpUMETpPa ¥ IUIOMATU TMPSAMOYTOJIBHUKA, KBajapaTa, 00bEMa
napajuiesienumneaa u Kyoa.

PemieHue TeKCTOBBIX 3a/1a4

Pemienrie TeKCTOBBIX 3a7a4 apudmeTudeckum crnocoOoM. Perenue joruyeckux
3ayau. Pemienue 3a1a4y nepedopoM BceX BO3MOKHBIX BApUAHTOB.

Pemenue 3agay, coaepxainx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIUYMHBI: CKOPOCT,
BpEMsl, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEILHOCTD, BpEMS, 00BbEM
paboThl. EquHunbl U3MEpEeHus: MacChl, CTOUMOCTH; PACCTOSHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXAY €AMHULIAMU U3MEPEHUS KaXK/I0W BEJTUYUHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOILICHUEM, MPOMOPIMOHATBHOCTBIO BEJIMYMH,
MPOLIEHTaMU; pEIICHUE OCHOBHBIX 3a7[a4 Ha JPOOU M MPOIEHTHI.

OueHka ¥ NPUKUAKA, OKPYTIICHUE PE3yJIbTaTa.

CocraBnenue OYKBEHHBIX BBIPQXKEHH 110 YCIOBUIO 3aa4H.

[IpencraBnenne AaHHBIX C MOMOINIBIO Tabmui, u auarpamm. CronbuaTsie
JAarpaMMbl: YTEHHE U NTOCTPOEHHE. UTeHUE KPYTrOBBIX AUarpaMm.

Harasignas reomerpus

Harnsinueie npeacraBienust o purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jy4, YroJj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3auMHOe pacnoioxkeHue JByX NPAMBIX Ha MJIOCKOCTH, NapauleIbHbIE MPSIMBIE,
MEePIEHANKYJISIPHBIE TIpAMBbIE. I3MepeHne pacCTOSHUM: MEXAY ABYMsI TOUKAMU, OT TOUKHU
JI0 TIPSIMOM; JUTMHA MapIIpyTa Ha KBAJIPATHOU CETKE.

N3mepenne U MOCTpOEHUE YIJIOB C IOMOIIBIO TpaHcnoptupa. Bubl
TPEYTOJIbHUKOB: OCTPOYTOIbHBIN, MPSAMOYTOJIbHBINA, TYHOYTOJIbHBIN; paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN. YeTBIPEXYTONBHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. [ IpIMOYTONBHUK,
KBaJIpaT: MCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJOB, jauaroHaneil. HM3oOpaxeHue
reOMETpUYECKUX (UTyp Ha HETWHOBAHHOM OyMare C WCIHOJb30BaHUEM ITUPKYJIA,

17



JUHENKHU, yroibHuKa, Tpancnoptupa. [loctpoenus Ha kieruaToit Oymare.

[lepumerp mHoroyronbHuKa. [lonarue miomanu GUrypsl; eIUHUIBI U3MEPEHUS
wiomaau. [pubmmkéHnHoe naMepenue iouaad GUryp, B TOM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHBI OKPY>KHOCTH, IJIOLIaAN KpyTa.

CumMmeTpus: LEHTpalibHasg, oceBas M 3epKaipHas cuMmmerpuu. [locTpoeHue
CUMMETPUYHBIX QUTYP.

Harnsinaele mpencraBlieHHs O NPOCTPAHCTBEHHBIX (Urypax: napajienenunes,
KyO, Tpu3Ma, TmHpaMuaa, KOHyC, UWiauHAp, map u chepa. HM3obpaxenue
IPOCTpaHCTBEHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IUJIMHAPA U KOHYCA.
Coznanue Mozesnel mpoCTpaHCTBEHHBIX (uUryp (u3 Oymaru, npoBOJIOKH, TUTACTHIIMHA U
Ap.).

[Tonarue oO0BEMaA; eauHUIBI H3MepeHus o0béMa. OOBEM NPSAMOYTOJIBLHOIO
napaJjiesnenuneaa, Kyoa.

3. INTAHUPYEMBbBIE OBPA3OBATEJIBHBIE PE3YJ/IBTATDI
ITO YYEBHOMY HPEJMETY «MATEMATHKA» (5-6 KJIACCbI)

OcBoenue yueOHoro npeamera «Marematukay B 5—6 Kjaccax OCHOBHOM LIKOJIbI
JOJDKHO o0ecnevynBaTh JOCTIKEHUE CIEAYIOIMMX MPEeAMETHBIX 00pa30oBaTeIbHBIX
pe3yIbTaTOB:

S KVIACC

Yucua 1 BBIYMCICHUA

OpueHTUpOBaThCS B MOHATUSAX U ONEPUPOBATh Ha 0A30BOM YPOBHE TEPMHHAMH,
CBA3aHHBIMH C HATypaJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U IECATUYHBIMH IPOOSIMH.

CpaBHUBaTh U YHNOPSA0YMBATh HATypaJlbHbIE YKCIIA, CPABHUBATH B MPOCTEUILINX
ClIydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE APOOU.

CoOTHOCUTH TOYKY Ha KOOPJMHATHOW (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM
eil yuciaoM u u300paxaTh HaTypalbHbIE YHCIA TOYKAMH Ha KOOPJAMHATHOMN (YMCIOBON)
IIPSMOM.

BoinonuaTe  apu@meTnyeckue JEHCTBUA € HATypaJlbHBIMU  YHUCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIINX CITyUasix.

BBINIONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYMCICHUN.

OKpyTisTh HaTypaJbHBIE YNCTIA.

Pelenne TeKCTOBBIX 33424

Pemarp TekcToBble 3amaud  apuMETHYECKUM CIOCOOOM M C  TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tepedopa BCeX BO3MOXKHBIX BapuUaHTOB  (IIpH
HEOOXOJIMMOCTH C HAMPABJSIONIEH MOMOIIIBIO).

Pewate 3a1aun, cogepikaiue 3aBUCMMOCTH, CBSI3bIBAIOILIE BETMYMHBL: CKOPOCT,
BpEMs, pacCTOSIHUE; II€Ha, KOJIMYECTBO, CTOUMOCTh (IIpU HEOOXOJUMOCTH C
UCIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

Hcnonb3oBaTh KpaTKUE 3alMCH, CXEMbl, TaONHIIbI, 0003HAYEHHUS MPU PEIICHUU
3a/1a4.

[Tonb30BaTbcsl OCHOBHBIMM EAMHHUIIAMH WU3MEPEHMS: LIEHbI, MAacChl; PAaCCTOSHHUS,
BPEMEHM, CKOPOCTH; BBIp@XATh OJHM €AWHHLBI BEIMYMHBI Yepe3 Jpyrue (Ipu
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HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMALIUIO).

W3Bnekats wuHGMOpMAIMIO, NPEACTABICHHYI0 B Ta0nuile, Ha CTOJO0YATON
IuarpaMMe, MHTEPIIPETUPOBATh MPEICTABIICHHbIE JaHHBIC, UCIIOIb30BaTh JIaHHbBIE MPU
pEIIeHUH 3a7ad.

Harasignas reomerpust

[Top30BaTHCSA TEOMETPUICCKUMU MMOHATHUSIME: TOYKA, IPsIMasi, OTPE30K, Jyd, yToJ,
MHOTOYTOJIBHUK, OKPY>KHOCTh, KPYT.

[IpuBoanTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIMHX (Hopmy
M3YYCHHBIX TEOMETPUICCKUX (PUTYP.

Hcmonp30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOIWMOCTH IO BHU3YaJbHOHM OIOpeE,
CBS3aHHYIO C yTJaMHW: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHHUKAMH: YTOJI, BEpIIWHA,
CTOpPOHA, TMAarOHAJb; C OKPY>KHOCTBIO: PanuycC, TUaMeTp, IEHTP.

N300paxkats n3ydeHHble reoMeTpruueckue (PUrypbl Ha HETMHOBAaHHOM U KJIeTYaTOM
OyMare ¢ MOMONIBIO HUPKYJIS U JIMHEUKH (TI0CIe COBMECTHOTO aHAIN3A).

HaxonuTh MIMHBI OTPE3KOB HEIMOCPEACTBCHHBIM HW3MEPEHHEM C TIOMOIIIBIO
JMHENKU, CTPOUTH OTPE3KH 3aJaHHOM JUTMHBI; CTPOUTH OKPYKHOCTH 33IaHHOTO PaJInyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSAMOYTOJIBHUKA, KBaapaTa IJis UX
MOCTPOCHUS, BEIYUCIICHHUS TIJIOMIAU U TIEPUMETPA.

Beruucnsate mepuMmeTp ©  IUIOMIAAb KBajpaTa, NPSIMOYTOJbHUKA, QUTYp,
COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM Yncie PUryp, n300pakEHHBIX Ha KJIETUYATON
Oymare.

[Tonp30BaThCS OCHOBHBIMH METPHYCCKUMHU EAUHUIAMHA HW3MEPCHHS JITUHEI,
TUTOMIAAM; BBIPAKATh OJHHM €IWHUIIBI BETUYHHBI Yepe3 Apyrue (Mpu HEoOXOAMMOCTH C
OTIOPOM Ha CIPABOYHYIO UHPOPMAIIHIO).

PacmoznaBaTh mapaienenunea, Ky0, UCMOIB30BaTh TEPMHUHOJOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTH U3MEPEHUS apaljiesenunena, Kyoa.

Boruucniats 00bEM Ky0a, napaiienenunesa no 3aJlaHHbIM U3MEpPEHUIM (C OTopoit
Ha aJITOPUTM YICOHBIX JICHCTBHI ), TTOJIB30BATHCS SIUHUIIAMU U3MEPECHHS 00BhEMA.

Pemate HecnoxHBIE 3alayd HAa HW3MEPEHHE T'C€OMETPUYECKUX BEIMYMH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOUMOCTH C BU3YaIbHOM OMOPOHA).

6 KJIACC

Yuciia ¥ BIYMCICHUSA

OpueHTHPOBATHCS B MOHATUAX M ONEPUPOBATh HA 0A30BOM ypOBHE TEPMUHAMHU,
CBSI3aHHBIMH C Pa3IMYHBIMU BUJAMH YKCET U CIIOCO0aMU UX 3aIHUCH, IEPEXOAUTD (€Ciu
3TO BO3MO’KHO) OT OJIHOM (hOPMBI 3aMKMCH YUCIA K APYTOM.

CpaBHUBaTh U YNOPSAOYMBATH ILIENbIE YKCTIA, OOBIKHOBEHHBIE M JECATUUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB.

BoeinonHATe apudMeTndyeckue NEHCTBUS C HATypalbHBIMU M LIETIBIMU YHCIAMHU,
OOBIKHOBEHHBIMU M JECATUYHBIMHU JIPOOSMH, MOJOKHUTEIBHBIMU U OTPULATEIbHBIMU
YK CIIAMH.

BplunciATh 3Ha4YEHHST YMCIIOBBIX BBIPAXKEHUM, BBINIOJIHATH NPUKUIKY U OLIEHKY
pe3ysibTaTa BBIYUCICHUN; BBIMOJHATH MPEOOPAa30BaHMS YHUCIOBBIX BBIPAKEHMH Ha
OCHOBE CBOWCTB apu(PMETHUUECKUX JEHCTBU.

CoOTHOCUTB TOYKY Ha KOOPAMHATHOM IIPSAMOM C COOTBETCTBYIOIIUM €M YUCIIOM U
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U300pakaTh YMCJIa TOYKAMU HA KOOPJIMHATHON MPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTBH TOYKH B MPSAMOYTOJIBHOM CUCTEME KOOPJIUHAT C KOOPAUHATAMU 3TOU
TOYKH.

OxpyriisaTh Tenble 4YHMclia W JIeCATUYHBIE JpoOu (mo oOpasily), HaxOIUThb
IPUOTHKEHUS YHCEIL.

YuciioBbie 1 0YyKBEHHbIE BHIPAKEHUS

OpueHTUpPOBATHCS B MOHITUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMHU,
CBSI3aHHBIMH C 3aMKUCHI0 CTEIEHW YMUCJa, HAXOAUTh KBAJpaT M KyO 4YucCia, BEIYUCIATH
3HAYEHHUS MMPOCTEUIIINX YHCIOBBIX BBIPAXKEHHM, COAEPKAIIUX CTEIIEHHU.

[Tonp30BaThCs TpU3HAKAMM JIETUMOCTU (TP HEOOXOJMMOCTH C ONOpON Ha
JITOPUTM MPaBUIIA), PACKIIA/IbIBATh HATYPAJIbHBIC YMCIIA HA TPOCTHIE MHOKUTEIIH.

[Tonp30BaThCs MacIITabOM, COCTABIISATH MIPOMIOPIIUU U OTHOIIICHHUS.

Ucnonb3oBaTh OyKBBI JUisi 0003HAYEHHUs 4YWCEI TP 3alMCU MAaTeMaTHYEeCKUX
BBIPKEHUM, HAXOAUTh 3HAYEHUSI OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISASI HEOOXOIMMbIE
MOJICTAaHOBKH U MPeoOpa3oBaHus (C ONOPOH HA AJITOPUTM YUEOHBIX JIEHCTBUM).

Haxonute Hen3BeCTHBIM KOMIIOHEHT PABEHCTBA.

Pelenne TeKCTOBBIX 33124

PemaTtes MHOTrOIIaroBble TEKCTOBBIC 3a/auyd apU(PMETUYECKUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pematp MPOCTEUIIINE 3a7a4u, CBSI3aHHbBIC c OTHOLLIEHUEM,
MPOMOPUHAOHAIIBHOCTBIO BEJIWYMH, MPOLEHTAMH; PEIIATh TPU OCHOBHBIE 33/1a4Md Ha
JpOOU U MPOIEHTHI.

Pemate 3amaum, conepkalve 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIUYMUHBI:
CKOpPOCTb, BpEMSI, PACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOUMOCTD; MPOU3BOAUTEIIBHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apuPMETUUECKUuEe NCUCTBUSI, OIEHKY, TPUKUJKY;
NOJIb30BATHCS EAUHULIAMHU U3MEPEHUS COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsiTh OyKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 3aJa4M IMOCJIE COBMECTHOTO
aHaau3a.

W3Bnekars wuHOpManmio, NPEACTaBICHHYIO B TaOiMIax, Ha JMHEWHOM,
CTOJIOYATOM WJIK KPYTOBOH TMarpaMmax, HHTEPIPETUPOBATH MTPEACTABICHHbBIC TAHHDIC;
UCII0JIb30BaTh JaHHBIE MPU PELICHUH 3a/1a4.

[IpeacraBnsath MHPOPMALMIO C MOMOIIBIO TAOMUL, JMHEHMHOW M CTONOYATOM
JIarpaMm.

Harnsinnas reomerpusi

[IpuBoaUTH mNpUMEPHI OOBEKTOB OKPYXKAIOIIEIO MHUpPa, HUMEKIMUX (opMy
M3YUYCHHBIX T€OMETPUUECKUX MIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX
U CUMMETPUYHBIX DUTYD.

N300pakaTh ¢ HOMOLIBIO LIUPKYJISA, TUHEHKH, TPAHCIIOPTHPA Ha HEJIMHOBAHHOM U
KJeTyaTo Oymare M3y4deHHBbIE TUIOCKHE TeoMeTpudeckue (GUurypsl U KOH(UTypaluu,
CUMMETPHUYHbIE (DUTYPBI.

Nmerh mnpencTaBieHME O TEOMETPUUECKMX TOHATUSX: PaBEHCTBO (uryp,
CUMMETPHS, OCb CHMMETPHUH, LIEHTP CUMMETPHUH.

Haxoaute BENMYMHBI YITIOB U3MEPEHUEM C MOMOILIBIO TPAHCHOPTUPA, CTPOUTH
YIJIbI 33JTAaHHOW BEJIMYMHBI, TOJIb30BATHCS MIPHU PEILICHUH 33724 I'PayCHON MEPOU YTIIIOB;
pPacro3HaBaTh HA YEPTEKAX OCTPBIN, IPSAMOM, pa3BEPHYTHIN U TYIION YIJIBL.
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Bbluucnsate  AJiMHY  JIOMaHOW, TMEPUMETP MHOTOYTOJIbHUKA, MOJIb30BATHCA
EAVMHUIIAMU U3MEPEHUS JUIMHBI, BbIpaXKaThb OJHHU €AUMHUIBI U3MEPEHUs IJIUHBI 4epes
IpyTHe.

HaxoauTp, Mcnonb3ysi 4epTEXHbIE MHCTPYMEHTHI, PACCTOSIHUSA: MEXKIY IBYMS
TOYKaMH, OT TOUKHU J0 OPSIMOil, IJIMHY ITyTH HA KBAJAPaTHOM CETKE.

Boruncnars minomaabs Guryp, COCTaBIECHHBIX U3 NPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pa3OvieHue Ha OPSMOYTOJbHUKH, Ha paBHble (GUIYpbl, JOCTpaWBaHUE [0
OpPSIMOYTOJIbHUKA; TOJIb30BAThCSI OCHOBHBIMU €AMHULIAMH HW3MEPEHUS IUIOLIAJH;
BbIpakaTh OJHU €AUHUIIBI U3MEPEHUS IUIOMaAN Yyepe3 Apyrue (mpu HeoOXOIUMOCTHU C
OTIOpOM Ha CIPABOUYHYIO0 HHGOPMAIIHUIO).

Pacno3naBaTh Ha MOACISIX W M300pAKEHUSX MUPAMHIY, KOHYC, IHUJIUHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKHA, peOpO, FpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkats Ha KiieTyaTo Oymare npsMOyTOJIbHBIN Mapasuieenume].

Boruucnats 00bEM  MPSMOYTOJIBHOTO Tapajuienenuneaa, Ky0a, IMOJb30BaThCA
OCHOBHBIMU E€UHUIIAMU H3MEPEHHUs O0BEMA; BBIPAXKATh OJHU CAUHUIBI U3MEPEHUS
00BéMa yepe3 apyrue (¢ omopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemiath HecliOXKHbIE 3aJayd Ha HAXOXKJIECHHUE T'E€OMETPUUYECKHX BEJIWYUH B
MPAKTUIECKUX CUTYausIX (Ipy HEOOXOJUMOCTH C BU3YaIbHOM OMIOPOHA).

4. COAEPKAHUE YYEBHOI'O ITPEJIMETA «AJITEBPA» (7-9 KJIACCBI)

Ienu n3yyeHusi yueOHOro Kypca

AnreOpa sBisieTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA
o0OecrieuynBaeT WU3Y4YEHUE JIPYTUX JUCHUIUIMH, KaK €CTeCTBEHHOHAy4YHOro, TaK U
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOIUMO TSl POAOIIKEHUST 00pa30BaHUS U B
MOBCEAHEBHON KW3HHW. Pa3BuTHe y O0OYyYaloOImUXCs HAy4YHBIX TMPEJACTaBICHUN O
MPOUCXOXKJIEHUH W CYIIHOCTU aireOpandeckux aOCcTpakiuii, crmocobe OTpakeHHs
MaTeMaTHYeCKOW HAyKOW SBIICHHMM M TIPOIIECCOB B TPHPOJE U OOIIECTBE, POJIH
MaTeMaTU4eCKOro MOJACIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI M KAYECTB MBIILICHUS, HEOOXOIUMBIX ISt
aJlanTaliyi B COBPEMEHHOM LU(POBOM OOIIECTBE.

N3ydenne anreOpsl €CTECTBEHHBIM OOpa3oM OO0ECIeUMBAET Pa3BUTHE yMEHUS
Ha0II0aTh, CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH
MBIIICHUS, CHOCOOHOCTH apTyMEHTHUPOBAHHO 0OOCHOBBIBATH CBOM JICCTBUS U BHIBOJIBI,
dbopmynupoBath yTBepxkaeHHs. OCBOEHHE Kypca aiareOpsl 0oOecrneunBaceT pa3BUTHE
JIOTUYECKOTO  MBIILIEHUsT OO0yYalolUuXcsi: OHM  HUCIOJNB3YIOT JACAYKTHBHBIE U
WHIYKTUBHBIE pACCYXICHHUS, O00OIIEeHHEe U KOHKPETH3allui0, a0CTparupoBaHUE U
aHaynoruto. O0yueHue anreOpe mpenoiaraeT 3HaYuTEIbHBIN 00BEM CaMOCTOATETLHOMN
NEeATENPHOCTH  OOyYaromumxcsi, IMO3TOMY  CaMOCTOSATEIbHOE  pEIICHWe  3aaad
€CTECTBEHHBIM 00pa30M SIBISIETCS pealiu3aluenl 1eITelIbHOCTHOTO PUHIUIIA O0yUEeHMUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» OCHOBHOM IIIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COJIepkKaTeIbHO-METOAUYEeCKHe JMHUM: «Yucna u
BBIYUCIICHUSY; «ANreOpanyeckue BBIPAKECHUS»; «YPaBHEHUS UM HEPABEHCTBAY;
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«Dynkuun». Kaxknas U3 3TUX COAEPKATENbHO-METONMYECKUX JIMHUI pa3BUBAETCA Ha
OPOTSHKEHUU TPEX JIET M3YYEeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMepervieTasich U
B3aMMOJICUCTBYS C JIPYTUMHU €ro JUHUSMU. B Xoae u3ydeHus Kypca OOydarolIuMmcs
MIPUXOIAUTCS JIOTUYECKU PACCYk IAATh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK.
B cBsi3u ¢ 3THM 11€71€C000pa3HO BKIIOUUTH B MPOrPAMMY HEKOTOPBIE OCHOBBI JIOTHKH,
MPOHU3BIBAIOIIME BCE OCHOBHBIE pa3lieibl MaTeMaTH4YeCcKOro oOpa3oBaHUs W
CIOCOOCTBYIOIIKE OBJIQJICHUIO 00yYarIUMUCH OCHOB YHHUBEPCAIBHOTO
MaTEMaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO COJAEPIKATCITLHON 1
CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAaHHBIN
XapakTep.

Conepxxanue muHUM «Hucna v BBIYUCICHUSD CIIYKUT OCHOBOM JIJISI JAaJIbHENIIETO
U3YUYEHUsS] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYaIONIUXCS JIOTHYECKOTO
MBIIIJICHUSI, (OPMUPOBAHUIO YMEHHUS TMOJb30BAThCS AITOPUTMAMH, a TaKkKe
NPUOOPETEHUIO TMPAKTHUYECKUX HABBIKOB, HEOOXOIMUMBIX [JISi MOBCEIHEBHOW >KU3HHU.
Pa3zBuTne TNOHATHS O YWCIE B OCHOBHOM IIKOJE CBS3aHO C pPAlUOHAIBHBIMU H
UPpAlMOHATBHBIMA YHCTIAaMHU, (DOPMUPOBAHHEM TPEACTABICHUNA O JEHCTBUTEIHLHOM
yucie. 3aBepIIeHNe OCBOCHUS YMCIOBOW JIMHUMA OTHECEHO K CTapIiieMy 3BEHY OOIIero
00pa3oBaHMUs.

Conepxanue IByX alre0Opandeckux JIMHUN — « ANreOpandeckue BBIPAKCHUS» U
«YpaBHEHHSI U HEPABEHCTBa» CMOCOOCTBYeT (HOPMUPOBAHUIO Y OOyYarOMIUXCS
MaTeMaTU4YeCKOro arrapara, HCOOXOAUMOTO JIJIsl PEIICHUS 3a/1a4 MAaTEMATUKU, CMEAKHBIX
NpeAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOW mIKOJEe Yy4eOHBIM
MaTtepual rpynnupyercsi BOKpYT palliOHaIbHBIX BhIpXKEHUN. ANredpa 1eMOHCTPUPYET
3HAYEHHE MAaTEMATUKH KaK A3bIKa JJIs1 IOCTPOEHUSI MATEMATUYECKUX MOJIEIICH, ONTMCAHUS
MPOIIECCOB U SIBJICHUN peasibHOTO Mupa. B 3amaum oOyueHus: anreOpe BXOAST TaKKe
JanbHeilIee pa3BUTUE AITOPUTMHUYECKOTO MBIILICHUS, HEOOXOIUMOT0, B YaCTHOCTH,
JUIsl OCBOGHMSI Kypca UH(GOPMATUKHA, U OBJAJCHUE HaBBIKAMHU JETYKTHBHBIX
paccyxnenuid. I[IpeoOpazoBaHue CHMBOJBHBIX (POPM BHOCUT CBOM crHerupuyecKuii
BKJIaJl B PA3BUTHE BOOOPAKEHUS, CTIOCOOHOCTEHN K MAaTEMaTHYECKOMY TBOPUYECTRBY.

Conepxanue (QyHKITMOHAIBHO-TpahruecKoi JTWHWUM HAIEJICHO Ha TMOJy4YeHUE
IIKOJIbHUKAMU 3HAHUM O (DYHKIUAX KaK BAXKHECHINCH MaTeMaTHYeCKOW MOJIEIH IS
OMUCAHUSI M KCCJEJAOBaHUS Pa3HO-O00pa3HbIX MPOILIECCOB M SIBJICHUM B TPUPOJE U
oOmecTtBe. M3yueHue 3TOro marepuaiga CHOCOOCTBYET PAa3BUTHIO Y OOyYarolUXCs
YMEHUSI HCHOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIC CPEICTBA S3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIad B (OpMUpPOBAHUE
MPEICTABICHUN O POJIM MATEMATUKH B PA3BUTUU LUBUJIN3ALUN U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TUTaHy B 7-9 Kjaccax m3ydaercs y4eOHbI Kype « Anredpay,
KOTOPBI BKJIIOYACT CIEAYIONIME OCHOBHBIC pas3fenbl coaepkanus: «Yucma u
BEIYHCIICHUS», «ANTeOpanvecKue BBIPAXKEHUS», «YPaBHEHUS © HEPaBEHCTBAY,
«DYHKIUW.
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VYueOHblil 1aH Ha U3yuYeHue anredpsl B 7-9 kaaccax OTBOAUT HE MeHee 3 yueOHbIX
4acoB B HEJIEJIO B TEUCHUE KaXKIOTO ToJia OOyUYEHHsI, BCETO 3a TP rofa 00yueHus — He
MeHee 306 yueOHBIX YacoB.

Conep:xxanmne yueOHOro npeamera «Ajaredopa» (1o rogam o0y4eHms):

7 kjaacc

Yucnaa v BIYMCICHUA

JlpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEXO0]] OT OJHOMN (POPMBI 3amKCH ApoOeit
K apyrou. lloHsATHE panMOHAIBHOrO 4YHWCIa, 3alUCh, CPAaBHEHUWE, YIIOPSAOYMBAHUE
pauMOHAIBHBIX 4YHCeNl. Apu(pMeTHYEeCKHE IEHCTBUSA C PALMOHAJIBHBIMU YHCIIAMH.
Pemenue 3aay u3 peasibHON MPaKTUKKU HAa YaCTH, HA APOOH.

Crenenb ¢ HaTypaJbHbIM TIOKa3aTeleM: ONpEJeleHHe, Mpeodpa3oBaHUe
BBIPAXEHUI Ha OCHOBE ONpPEENICHUs, 3a1TUCh OOJIBIINX YUCEIL.

[IpotieHThl, 3aMKUCh MPOLIEHTOB B BUE APOOH U IpoOM B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4¥ Ha MPOLEHTHI, PEIICHHE 33]a4 U3 PEaJIbHON MTPAKTHKH.

[IpuMeHeHnE MPU3HAKOB JEIIMMOCTH, Pa3l0KEHUE HA MHOMXUTEIN HAaTypalbHbIX
qyucel.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHas MPONOPLMOHAIBHOCTH.

AJire0panvecKkue BbIPAKEeHUS

IlepemMeHHbIE, YHCIIOBOE 3HAUYEHUE BBIPAXKEHUS C IepeMEeHHOU. [lomycTrumbie
3Ha4YeHUs IIepeMEHHbIX. lIpencraBieHne 3aBHCUMOCTH MEXAY BEIMYMHAMHU B BHUJC
dopmybl. Beraucnenus mo gopmynam.

[IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHUM, TOKJIESCTBEHHO PAaBHBIEC BBIPAKEHUS,
npaBwia npeoOpa3oBaHUS CyMM M TPOM3BEACHMI, MpaBUiia PACKPBITUS CKOOOK U
NpUBEICHUS TOJIOOHBIX CIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAIBHBIM OKA3aTENIEM.

OpHowieHsl M MHoOroujeHbl. CrteneHb MHorouieHa. CIOKEeHHE, BBIYMTAHUE,
YMHOXEHUE MHOTOWIECHOB. POPMYIIBI COKPAIEHHOTO YMHOXKEHUA: KBAJIpaT CyMMBbI U
kBagpar pazHoctu. DopMyna pazHOCTH KBaApaToB. PaznokeHWe MHOTO4WIEHOB Ha
MHOKHTEIH.

YpaBHeHus

VYpaBHeHUEe, KOpEHb ypaBHEHHUS, TMpaBWia NpeoOpa3oBaHUs ypaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeilHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pEUICHUE JUHEHHBbIX ypaBHeHHMU. CocTaBiieHWE YPAaBHEHHI IO YCIOBHIO
3a7a4u. Penienre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHHM.

JIuneiiHoe ypaBHEHHE C JIBYMsI NEpeMEHHbIMU U ero rpaduk. Cucrema ABYyX
JMHENHBIX YpaBHEHUH C IBYMs IEpeMEHHbIMU. Perienure cucteM ypaBHEHUN criocoooM
NOACTaHOBKH. [IprMeps! permeHnst TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM YPABHEHUM.

DyHKUIMHA

Koopaunara toukn Ha npsMoi. UHCIIOBBIE NMPOMEKYTKH. PaccTosHHE Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM MIPSMOM.

[IpsimoyromnpHas cuctema KoopauHaT, ocu Ox u Oy. AGciucca U opJiuHaTa TOUKH
Ha KOOpAMHATHOM TUIOCKOCTH. [lpuMmepsl rpadukoB, 3agaHHbIX ¢GopMyliaMu. YreHue
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rpaUKOB pealibHbIX 3aBUCUMOCTEH.

[Tonsitue pynkumu. ['paduk ynkuuu. CroiictBa pynkuuit. Jluneitnas GyHkius, eé
rpaduk. I'padux Pynkuum y = kx + b. I'paduueckoe pernieHne TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEVHBIX YPABHCHUMU.

8 KUIACC

Yucia 1 BBIYMCICHUSA

KBazapatHbiii kopeHs u3 uncia. [lonstue 006 uppaunoHanbHOM unciie. JlecaTuunbie
npUOTMKEHUST HppaIMOHAIBHBIX Yucen. CBolcTBa apu(METHYECKUX KBaIPATHBIX
KOpHEH M UX MPUMEHEHHUE K MPEoOpa30BAHUIO YHCIOBBIX BBIPAXKEHUM U BHIYUCICHUSIM.
JlencTBUTENIBLHBIE YHCIIA.

CreneHb C UENbIM MoKazaTeneM U €€ cBoiicTBa. CTaHgapTHas 3auCh YKCIIA.

AJsireOpanyecKkue BbIPasKeHUA

KBagpaTHbIil TpEXUiIEH; pa3iokKEHNE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpaunyeckas 1podb. OCHOBHOE CBOWMCTBO anredpanueckoit Apoou. CroxeHue,
BBIYUTAHKE, YMHOXKEHUE, JIeJICHUE anreOpandeckux apooei. ParmonanbHbie BIpaKeHUS
U UX npeoOpa3oBaHue.

YpaBHEHUA U HEPABEHCTBA

KBanparHoe ypaBHeHUE, (hopMyIia KOpHEN KBaapaTHOro ypaBHeHus. Teopema Buera.
Pelienne ypaBHeHM, CBOASIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocteitime qpoOHO-
palMOHAIbHBIE YPABHEHUSL.

['padmueckass wHTEpIIpETaAIUsl YpaBHEHUN C JIBYMS TEPEMEHHBIMH U CHCTEM
JIMHEMHBIX YPAaBHEHUM € IBYMs IIepeMeHHbIMU. [IpuMepsl pelieHus cCucTeM HEJTMHEUHBIX
YPaBHEHHUM C ABYMsSI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au aIreOpandeckuM CrocoooMm.

YucnoBble HEpaBeHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HEpAaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTEMBI
JIMHEVHBIX HEPABEHCTB C OJIHOU IEPEMEHHOM.

DOyHKUNHA

[Tonsitue dyukmuu. O6macTh OmMpeaeneHrus U MHOXKECTBO 3HAYCHHHN (yHKIIUU.
Crioco6bl 3a1anus QyHKITUH.

['paduk pynkiun. Yrenne cBoiicTB GpyHkimu no e€ rpaduky. [Ipumepst rpadukos
(GYHKIIUN, OTpaXAIONMUX peaJbHbIC MPOIIECCHI.

OyHKIMY, ONHUCHIBAIOIIME MOPSIMYyI0 U OOpaTHYI0  IPONOPLUHUOHAIBHbBIC

k

3aBUCUMOCTH, uX rpaduku. Oynkumu y = x%, y = x°, y = +/x, ¥ = —. I'paduueckoe
X

pEelLIEHUE YPABHEHUN U CUCTEM YPABHEHUN.

9 KUIIACC

Yucna v BIYMCICHUA

PannonanpHbple 4HMCIa, WppalMOHAJIbHBIE YHUCIA, KOHEYHbIE U OECKOHEYHbBIC
JeCATUYHBIC IPoOK. MHOXKECTBO JEHCTBUTEIBHBIX YUCEI;, IEHCTBUTEIbHbBIE YHCa KaK
OeCKOHEUHbIC JCCATHYHBIC ApoOM. B3auMHO O0JHO3HAa4YHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JI€MCTBUTEIBHBIX YHCEII U KOOPAUHATHOU MPSIMOU.

CpaBHEHHE  JEHCTBUTENBHBIX  YHCEN, apudMETHYECKHE  JEHCTBUS  C
JNEUCTBUTEIILHBIMU YHUCIIAMMU.
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Pa3mepsl OOBEKTOB OKPY’KAIOIIET0 MHUpPA, JJIUTEIBHOCTh MPOIECCOB B
OKpY>KaroIlleM MHpE.

[TpubnmxéHHOE 3HAYCHHE BEIWYWHBI, TOYHOCTH MNpuOMmKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yibTaToB BBIYUCICHUN.

YpaBHEHUA U HEPABEHCTBA

JIunelriHoe ypaBHeHue. Pemienue ypaBHeHNM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMM, CBOIAIIMXCA K KBaJAPATHBIM.
bukBanpatHoe ypaBHenue. [Ipumepbsl pemieHHss ypaBHEHUM TPETbEU M UYETBEPTOU
CTENEHEN PA3JI0KEHNEM Ha MHOKHUTEIH.

Pemenue apoOHO-paliuOHAIbHBIX YPaBHEHUN.

Pemenue TekCTOBBIX 3a/1a4 anreOpandeckuM METOI0M.

VYpaBHeHUE ¢ JByMsi MEPEMEHHbIMU M €ro rpaduk. PemeHue cucreM IBYX
JIMHEWHBIX YPABHEHUH C IByMS IEPEMEHHBIMU. PellIeHre CUCTEM ABYX YPaBHEHHI, OJHO
U3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpOH cTeneHu. ['paduyeckas MHTEpIpeTaIus
CHUCTEMBI YPaBHEHUH C JIByMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3ajjad aNredpanyeckuM crocoooM.

HucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemieHue cucrem
JUHEHWHBIX HEPaBEHCTB C OAHOM mepeMeHHo#. KBagpaTHbie HepaBeHCTBA. I padudeckas
MHTEpIIPETALIs] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUHU

KBagparnunas Qyskuus, e€ rpaduk u cBoiictBa. IlapaGona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPHUH MAPA0OJIBI.

I'paduxu (GyHKLIMIA: y = kx, y = kx + b, y = x%
Yy =A+xy = SI/I MX CBOMCTBA.

YucsioBbIE MOCIEI0BATEILHOCTH U IPOrPeCcCUm

[ToHATHE YHUCIOBOM MOCIEAOBATENbHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOH hopmyToit u popmyIioi n-ro dieHa.

ApubdmMernueckass W TeoMeTpudeckas mporpeccur. DopMynbl 7-TO  YlieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTPECCUl, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHne WieHOB apu(hMEeTUIECKONW U TEOMETPUIECKOU MPOTPECCUI TOUKAMH
Ha KOOPJWHATHOM IIJIOCKOCTH. JIMHEHHBIM W HSKCHOHEHIHUAIbHBIM pPOCT. CI0XKHBIC
MPOLICHTHL

5. INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
IO YYHEBHOMY IIPEIMETY «AJII'EBPA» (7-9 KJIACCBI)

OcBoenue yuyeOHOro Kkypca «AnreOpa» Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHMsl JOJKHO 0O€cCleurMBaTh JOCTHXKEHHUE  CIEAYIOIUX  MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

Yucjaa v BLIYUCICHUSA
BrInonHsATh, codeTast yCTHbIE U TUCbMEHHBIC TPUEMBI, apu(pMeTHIeCKue TeUCTBUS
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C pallMOHAJIbHBIMU YHCIIAMU.

Haxoauts 3HaueHMsI YUCIOBBIX BBIPAKEHUI; IPUMEHATh pa3HOO0pa3HbIE CIIOCOOBI
Y IPUEMBI BBIUUCIICHUS 3HAYCHU I JPOOHBIX BBIPAXKEHUH, COJIEPKAIIINX OOBIKHOBEHHBIE U
JECSITUYHBIEC TPOOH.

[lepexomuth OT omHOW (OpPMBI 3amMcH YHUCENT K Jpyrod (TpeoOpa3oBHIBATH
JNECATUYHYIO apoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO JapoOb). CpaBHUBaTh M
yHOPSAI0YHUBATh PAllMOHAIBHBIE YUCIIA.

OKpyTasTh YHUCIIA.

BbINONHATS NPUKUAKY M OLUEHKY pe3yJbTaTa BBIYMCICHHUM, OLEHKY 3HAauYeHUU
YHUCIIOBBIX BBIPAXKEHUH.

BBINONHAT EUCTBHS CO CTENEHSIMU C HATypaJbHBIMU MOKa3aTENISIMH (C OMOPOM
Ha CIIPaBOYHYI0 UH(POPMAITHIO).

IIpuMeHATh NPU3HAKU ACIMMOCTH, PA3JIOKEHUE HA MHOXKMUTEIN HATypaJIbHBIX
YUCEJL.

Pemare mnpocredinme IMPakTUKO-OPUEHTHUPOBAHHBIE 3a/ayd, CBSI3aHHBIE C
OTHOILIEHUEM BEJIMYNH, IIPONOPLUOHATIBHOCTBIO BEJIMYMH, IPOLEHTAMH;
MHTEPIPETUPOBATE PE3YJIbTAThl PEIIECHUS 3a7ad ¢ yYETOM OIPaHUYEHMI, CBA3aHHBIX CO
CBOMCTBaMHU PacCMaTPUBAEMBIX OOBEKTOB.

AJsire0OpanyecKue BbIPaKeHUs

OpueHTHpOBaTbCSI B MOHATUSAX M ONEpPUpPOBaTh Ha 0a30BOM  ypOBHE
anreOpanyecKkoil TEepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonute 3HaueHuss OyKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYCHMSIX
NEPEMEHHBIX.

BoinonHATh npeoOpa3zoBaHusl LEIOT0 BBIPAXKEHUS B MHOTOWIEH MPUBEICHHUEM
NOJIOOHBIX CJIaraeéMbIX, pACKPBITUEM CKOOOK.

BBINIONHATE YMHOXEHNE OJTHOWIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOT'OUJIEH,
IPUMEHATH (OPMYJIbI KBaJipaTa CyMMbI M KBaJipaTa pa3HOCTH (C ONOPOM Ha CIIPaBOYHYIO
uH(bOpMAIIHIO).

Ocy1ecTBIATh Pa3i0KeHHE MHOTOWIEHOB HA MHOKHUTEIIN C IIOMOILBIO BEIHECEHHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKU CIAraeMbIX, MNPUMEHEHUs QGopMyl
COKPAIIIEHHOTO YMHOEHHUS (C OMOPOoil Ha CIPaBOYHYIO MH(POPMAIIHIO).

[TpumensaTs npeoOpa3zoBaHus MHOTOWICHOB JUIsl PEUIEHUS PA3JIMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalibHbIMU TOKa3aTeasiMUA s
npeoOpa3oBaHusl BEIPAKEHUH (C OMOPOI Ha CITPaBOYHYIO HH(POPMAITHIO).

YpaBHeHUs U HEPABEHCTBA

Pemlate suHENWHBIE YpaBHEHUS C OJHOM IIEPEMEHHOMW, IIPUMEHSAS NpaBUIIa
nepexoaa OT UCXOJHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMmy. lIpoBepsTh, sBisieTcs au
YKCIJIO KOPHEM YPAaBHEHHS.

WNmets mnpencraBieHue o rpauueckux MeToAax HpHU pPEIIeHWU JIMHEWHBIX
YPAaBHEHUM U UX CUCTEM.

[TonGupate npuMepsI ap YUCell, IBISIONIMXCS PEIICHUEM JIMHEHHOr0 ypaBHEHUS
C IBYMsI IEPEMEHHBIMH.

CrpouTh B KOOPJIMHATHON IUIOCKOCTU IpauK JIMHEWHOIO ypaBHEHUS C JABYyMS
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NEepPEeMEHHBIMHU; MOJIB3YACh IPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPABHEHUS.

Pemate cuctembl NBYX JMHEHHBIX YpaBHEHUU C JABYMs MEPEMEHHBIMH, B TOM
gucIe rpapuvecku (C Oropor Ha aANTOPUTM YIEOHBIX TEUCTBUI).

CocraBnsTh (1ocjie COBMECTHOIO aHAJIM3a) U pelllaTh JIMHEMHOE ypaBHEHUE WIIU
CUCTEMY JIMHEMHBIX YPABHEHUH 110 YCIIOBHIO 33/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4i MIOJy4YEeHHbIN Pe3yJIbTaT.

Koopaunarel u rpaguxu. PyHKuMu

N3o0paxkatb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, MHTEPBAJIbl; 3alUCBhIBATh YHUCIOBBIE MPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOpPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpIUHATaM;
CTpouTh rpaduku TuHEHHbIX GyHKUMA. CTpouTh rpaduk pyHKuuu y =kx + b.

OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMH M3BECTHBIE 3aBUCHUMOCTH MEX]y BEJIMYMHAMU
(Mo anropuT™My y4eOHBIX JAEUCTBUI): CKOPOCTh, BPEMsi, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTb; POU3BOUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii croco0 TMpeACTaBICHUS U aHaiu3a WH(pOpMaIuu;
U3BJIEKaTh U MHTEPIPETUPOBaTh MH(pOpMalMIO U3 TpadUKOB peallbHbIX MPOLECCOB U
3aBUCHUMOCTEM.

8 KUIACC

Yucia 1 BIYMCICHUSA

Hcnonp30BaTh HaYaIbHBIE MTPEACTABICHHUS O MHOKECTBE JICMCTBUTEIBHBIX YHCEII
JUIsl CpAaBHEHMs, OKPYIJICHHS M BBIYMCIEHHWI; W300pa)kaTh JEHCTBUTEIbHBIE YHKCIA
TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpumeHnsaTh mMOHATHE apU(METHUUECKOTO KBAJpPAaTHOTO KOPHS; HAaXOJUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3Yd MpPU HEOOXOJUMOCTH KaJIbKYJSATOP; BBIMOJIHAThH
npocredme npeoOpa3oBaHUsS — BBIPAXKEHUHN, COAEpXKAIIMX KBaJpaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaThk 3aUCH OOJIBIINX M MaJIbIX YUCEII C MOMOLIBIO IECATUYHBIX IpoOeit
u cternenei uncina 10.

AsreOpanyecKkue BbIpPaKeHUA

[IppuMeHATP  NOHATHME  CTENEHM C  LEIbIM  II0KAa3aTelIeM,  BBIITOIHATH
npeoOpa3oBaHusl BBIPAXKEHHUM, COAEpKAIIMX CTENEHH C IeJbIM IOoKa3aTteneMm (c
MCIIOJIb30BaHUEM CIIPABOYHON MHPOpMAIIUN).

BBINIONHATE  HECIOXHBIE TOXAECTBEHHbIE MPEOOpa3oBaHUSl PALMOHAIBHBIX
BBIPAKEHU HAa OCHOBE MpaBUJl ACHCTBUMU HaJ MHOTOWIEHAMH M alre0panyecKuMu
JTPOOSIMHU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUN I PEIICHHS Pa3IMYHBIX 3a/ad U3
MAaTeMaTUKH, CMEXHBIX [IPEIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHelHblE, KBaJpaTHbIE YpaBHEHUS (C HMCIOJIB30BAHUEM CIPABOYHOU
uHhoOpMAaIIMK) W palMOHAJIbHBIE YpPaBHEHHS, CBOJSAIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHMU C IBYyMS ITIEPEMEHHBIMHU.
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[IpoBOAMTE MPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM
yycie ¢ NpUMEHEHUEeM Trpaduyueckux MpeacTaBlieHui (yCTaHaBIMBaTh, MMEET JIU
yYpaBHEHHE UJIM CUCTEMA YPAaBHEHUH PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U Mp.) C OMOPOii
Ha QJITOPUTM YYEOHBIX JICHCTBHIA.

[lepexoauTh OT CIOBECHON (POPMYIUPOBKH 3a7a4u K €€ anreOpandeckoi Moaen
C MOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CUCTEMbl YPAaBHEHHM, HHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33Ja4M MOJTYyYEHHBIN PE3yJIbTAT.

[IpumeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIsl CPABHEHMS, OLCHKH; PEIIATh
JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CHUCTEMBI; JaBaTh TPapUICCKYIO
WJUTIOCTPALI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

OmnepupoBaTh Ha 6a30BOM ypOBHE (PYHKIIMOHAIBHBIC TOHATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHHUs); OINPENENSITh 3HAUYCHHE (QYHKIUU 10 3HAYCHUIO

apryMeHTa; ONpeaessITh CBOMCTBA GYyHKIUHU 110 €€ rpaduKy.
k

)
X
OMHUCHIBATh CBOMCTBA YHUCJIOBOM (PyHKIHH 1o e€ rpaduky (Mpu HEOOXOIUMOCTH C
HaIpaBJIAIOLIEH TOMOIIBIO).

Crpouts rpaduKy 31eMEHTApHBIX QYHKIUK BUaa , y = X%, y=x°,y =+/x ,y=

9 KUIACC

Yuciaa v BBIYMCICHUS

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIE U NPPALMOHAIBHBIE YU CIIA.

BoinonHaTe apudmMeTnueckue AeHCTBUS C pallMOHAIbHBIMM YHUCIAMH, COYETas
YCTHBIE W TIMCBMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHHUS C HMPPALHOHAIBHBIMU
YU CJIaMU.

HaxoauTpe 3HaueHMs CTENEHEW C LEIbIMU MOKA3aTENsIMU U KOPHEMN; BBIYUCIATH
3HAYEHUS YUCTIOBBIX BBIPAKECHUI.

OKpyrnisaTe  JEWCTBUTENBHBIE 4YHMCHA, BBINOJHATH MPUKUAKY PE3yJIbTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHEHUS U HEPABEHCTBA

Pemarp nHMHEHHbIE W KBaJpaTHbIC YPABHEHMSI, YPaBHEHMS, CBOIAILMECS K HUM,
npocTeme ApoOHO-PALMOHATIBLHBIE YPABHEHUSI.

Pemare mpocredimme CUCTEMBI JBYX JIMHEMHBIX YPaBHEHUHM C JByMs
IIEPEMEHHBIMU M CUCTEMBI JIBYX YPABHEHHM, B KOTOPBIX OAHO YPAaBHEHUE HE SBIACTCA
JUHEWHBIM (110 BU3yaJIbHOU orope).

PemaTe npocTeiiine TeKCTOBbIE 3aJa4l alre0OpanyeckuM CrnocoooM ¢ MOMOUIBIO
COCTaBJICHHs YPABHEHUS UIIM CUCTEMBI JIBYX YPABHEHHM C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE POCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM
yyclie ¢ NpUMEHEHHeM rpaduyecKkux NpelacTaBieHuid (ycTaHaBlIUBaTh, UMEET JIU
ypaBHEHHUE WIIM CUCTEMA YPABHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemmarts nuHeliHbIe HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; U300paxaTh pelIeHUe
HEPABEHCTB Ha YUCJIOBOM IPSIMOM, 3alMCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemars cucreMsl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOIIHE
KBaJI[paTHOE HEPABEHCTBO; M300pa)kaTh PEIIEHUE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSAMOM, 3aIIMCHIBATh PELICHNE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUHN PA3JIMYHBIX 3a]a4.
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DyHKUNHA
Pacrio3naBath ¢QyHKUMM UW3Y4YeHHBIX BHJIOB. [loka3piBaTh cXeMaTUYECKU
pacmnoiokeHre Ha KOOPJMHATHOM TIOCKOCTH TpadukoB GyHKIM Buaa: y = kx, y = kx +

k y
b,,y=ax*+bx +c,y=xy = \x,y= ~ B 3aBUCHMOCTH OT 3HA4CHMI KOIDPHIIHCHTOB;

OTHCHIBATh CBOWCTBA (DYHKIIUH.

Ctpouts u wu300pakaTh CXEMATHMYECKH TpaQUKU KBaJAPATHUYHBIX (PYHKIIHA,
OIHCHIBAaTh CBOMCTBA KBAIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBaTh KBaApaTUyHyr (QYHKIOUIO 1O (QopMyle, NPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKLUUNA U3 peasbHOM KU3HU, PUZUKHU, TEOMETPHH.

YucJioBbIC MOCICI0BATEILHOCTH U NIPOrPECCUM

Pacno3HaBaTh apu(p)METHUECKYI0O M I'€OMETPUUYECKYIO MPOTPECCUM IPU Pa3HbIX
croco0ax 3aaHusl.

BbIMONHATE  BBIYMCIEHHMST € HMCHOJb30BaHMEM  (QopMysn  n-ro  4JieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOrPEeCCUid, CYMMBI MEPBBIX /1 YJIEHOB (C OMOPOH
Ha CIPaBOYHYIO HH(OpMAIHIO).

Pemate 3aauu, CBA3aHHBIE C YUCIOBBIMU IIOCJIEIOBATEIBHOCTSIMHI, B TOM YHCIE
3aJ]auu U3 peasibHOM JKU3HU (C MCIIOJIb30BaHUEM KaJIbKYJISTOPA, U(PPOBBIX TEXHOJIOTHA).
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6. COAEP’)KAHHUE YYEBHOI'O IPEJIMETA «I'EOMETPHS» (7-9 KITACCbI)

Hean u3yuyeHus y4e0HOro Kypca

OO6mue 1enu u3zydyeHus yueOHOro Kypca «l'eoMeTpusi» 3aKiIIO4aroTCs, MPExXIe
BCEr0 B TOM, 4YTO Ha YpOKax TeOMETpUU OOYydYaroUIUMHCS YYUTCS MPOBOJUTH
JOKa3aTEIbHbIE PACCYXAECHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOUEHUS, JI0KA3bIBATh
VUCTUHHBIC YTBEPXKACHUS M CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, IPOBOIUTH
PACCYXKJIEHUS «OT MPOTHUBHOTO», OTIMYATh CBOWMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
oOpaTHbie yTBepXkIAcHUS. B 00ydeHMH YMEHHUIO pAcCYXJaTh COCTOUT BaKHOE
BOCIIUTATEJIbHOE 3HAYECHHE HU3YUYEHUsI T€OMETPHUHM, IPUCYIIEE MMEHHO OTEUYECTBEHHOM
MaTeMaTH4YECKON LIKOJIE.

Bropoil nenp0 HU3yd4eHHST TEOMETPUM SIBIIIETCA HCHOJIB30BaHHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUH KAaK MAaTeMaTHYEeCKMX, TaK M MPAKTUYECKUX 3aj1ad,
BCTPEUAIOIINXCS B PEATBHOM XKU3HU. JTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTEIbHAS
JIMHUS B U3YUYEHUH TEOMETPHUU B IIKoJie. J[JisT ATOro pekoMeHIyeTcs: moA0UpaTh 3a1auu
MPAKTUYECKOTO XapakTepa JJisl pacCMaTPUBAEMBIX TEM, YUUTh OOyYarOIIUXCS CTPOUTH
MaTEeMaTHYECKUE MOJEIN PEATbHBIX KU3HEHHBIX CUTYyallMid, MPOBOJUThH BBIYMCICHUS U
OLICHMBATh AaJE€KBATHOCTh IOJYYEHHOrO pe3yJibrata. KpaliHe BakHO MNOAYEpPKUBATH
CBSI3U T€OMETPHUU C IPYTUMHU IPEAMETAMUA, MOTUBUPOBATh UCIOJIB30BAThH ONPEACICHUS
reOMETPUYECKUX (PUTyp W TOHSTHM, AEMOHCTPUPOBATh TNPUMEHEHHUE MOJYYEHHBIX
yMeHU# B (pU3MKe U TeXHUKE. DTH CBS3M HamboJjee sipKO BUIAHBI B TeMax «BekTopbi»,
«TpuronoMmerpuieckue COOTHOIICHH», «MeTon koopauHat» u « Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHE

CornacHo ydeOHOMY TulaHy B 7-9 Kjaccax wu3ydaeTrcss Y4eOHBIM Kypc
«['eomeTpus», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC PAa3Aeibl COACPIKAHMS:
«I"eomeTprueckre GUTYphI U UX CBOUCTBAY, «I3MepeHHe TEOMETPUUYECKUX BETUIHHY, a
Takke «/{ekapToBbI -KOOPIUHATHI HA TUIOCKOCTHY, « BeKTopbI», «/|BUKEHUS TIIOCKOCTH
u «IIpeoOpazoBanus Mog00us.

VY4eOHbIN TJIaH TpeaycMaTpUBaeT M3y4YeHUE T'€OMETpUHM Ha 0a30BOM YpPOBHE,
UCXOJIs U3 HE MeHee 68 yueOHBIX YacOB B yU€OHOM TOAy, BCETO 3a TPH rojia 00yUueHus —
He MeHee 204 Jacos.

Conepxanune yueOHoro npeamera «I'eomerpus» (1o roxam o0ydeHus):
7 k1ace

Hauvanbuble nonatus reomerpuu. Touka, mpsiMasi, OTPE30K, JIyd. YTOJ. Bumel
yIJIoB. BepTukanbHbIe U CMEXHBIE YIibl. buccekrpuca yria. JlIomaHas,, MHOrOyrojabHUK.
[TapannenbHOCTh M NEPIEHAUKYIIPHOCTD MPSMBIX.

CummMmerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoM cuMmeTpuu. I[Ipumepsl
CUMMETPHH B OKPYKaIOIEM MHUDE.

OCHOBHBIE IOCTPOEHHUSI C IOMOIIBIO HUPKYJISI U IUHEHUKH.

Tpeyronpauk. BeicoTta, MeuaHna, OucceKkTprca, UX CBOMCTBA. PaBHOOEIpEHHBIN 1
PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HEpaBeHCTBO TpeyroybHUKA.

CBoiicTBa M NpPU3HAKU PaBHOOEIPEHHOrO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHHUKOB.

CBoOiICTBa M MPU3HAKU NaApajUIeNbHbIX NpsAMbIX. CyMMa yIJIOB TpEYyroJIbHUKA.
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BHeHue yribl TpeyrojabHUKA.

IIpsMoyrosbHblii  TpeyrosbHUK.  CBOMCTBO  MEIHMaHbl  IIPSMOYTOJIBHOIO
TPEYTOJbHUKA, NPOBEAEHHOW K rumnoreHyse. Ilpu3Haku paBeHCTBa HPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB. [IpsIMOYTONBHBIN TPEYTOIBHUK C YrioMm B 30°.

HepaBeHnctBa B reomeTpuu: *HepaBeHCTBO TPEYroJIbHUKA ¥, HEPAaBEHCTBO O JIMHE
JIOMaHOM, TeopemMa 0 OOJIbILIEM YIJI€ ¥ OOJIbIIEN CTOPOHE TpeyrojbHUKa. llepnenaukysap
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo ToueK. buccekTpuca yria u CepeIMHHbBINA IEPIICHNKY ISP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb U KpyT, XOpJia U JUaMETp, UX CBOMCTBA. B3anmHoe pacnosioxkeHne
OKpy>KHOCTM M mpsMou. KacarenpbHass M cekymas K OKpYKHOCTH. OKpY>KHOCTB,
BIIMCaHHAas B yroJyl. BnucanHas u onucaHHasi OKPY’KHOCTH TPEYTOJIbHHKA.

8 kiacc

YerbipéxyronpHuku. llapaienorpamm, €ro npu3Haku M CBOMCTBA. YacTHbIE
CJIy4au napajuiejorpaMmmMoB (TPsIMOYTOJILHUK, POMO, KBAJpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tparnenus, €€ CBOWCTBA U MpU3HAKU. [IpsMoyronapHas Tpamnemus.

Meron yaBoenust meauansl. LlenTpanbHas cummeTpust.

Teopema danieca 1 TeopeMa 0 NPOMOPIUOHATBHBIX OTpe3kax. CpeaHue JUHUU
TpeyroyibHUKa U Tpaneuuu. LIeHTp Macc TpeyroJibHUKa.

[TogobOue TpeyrombHUKOB, Kod(duruent mnoxodus. IlpusHaku mogoOus
TPEeYroJIbHUKOB. [IpuMeHenmne moqooust mpy peleHn: MPaKTUIeCKUX 3a/1a4.

CpoiictBa momageil reoMerpudyeckux @uryp. Dopmynsl Ui IUIOIIAIA
TpPEeyrojibHUKa, MapajuienorpaMma, pomba u Tpaneuuu. OTHOILIEHHE TMIIOMIAAEH
n0100HBIX GUTYP.

Brluncnenne miomanei TpPEYrolbHUKOB W MHOTOYTIOJIBHMKOB Ha KIJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue Tteopemsl Iludaropa npu perieHun
IIPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TAHI€HC OCTPOro yria MOpsIMOYTOJbHOTO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMeTpuueckue (yHKIMH YIJIOB B
30°, 45° u 60°.

BrnimcanHble M IEHTpaNIbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOM M XOPAOU. YTIbl
MEK1y XOpJaMH U CEKYIINMU. BrICaHHbBIE M ONMCAaHHBIE YETHIPEXYTOJIbHUKH. B3anmHoOe
pacmoyio)keHue NBYX OKpykHocTed. Kacanue oxpykHocTeil. OOmue KacaTelnbHBIC K
JIBYM OKPYKHOCTSIM.

9 kiacce

Cunyc, kocunyc, TaureHc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1ecTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue tpeyronbHuKoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Perienue
MPAKTUYECKHUX 33]1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne nmomoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Mpou3BeEHUH OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEACHUU OTPE3KOB
CEKYILIUX, TeOpeMa O KBaJipaTe KacaTeabHOM *,

Bekrop, niimHa (MOJysib) BEKTOpa, COHAMIPABICHHBIE BEKTOPHI, POTUBOIOI0KHO
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HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUy
HaJl BEKTOpaMu. Pa3liokeHHe BEKTOpa IO [JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopannater BekTopa. CKalsspHOE MPOU3BEIECHHUE BEKTOPOB, IPUMEHEHUE JUIS
HAaXO0KJICHUS JUIMH U YIJIOB.

JIekapTOBbl KOOPJAMHATHI HA IUIOCKOCTH. YPAaBHEHMUS NPSIMOM M OKPYKHOCTH B
KOOpAMHATAaX, NEPECEYEHUE OKPYKHOCTEW M IpsAMBIX. MeTon KOOpAMHAT M €ro
IIPUMEHEHHE.

IIpaBriibHBIE MHOTOYTOJNIBHUKM. [[nuMHA OKpykHOCTH. I'pamycHas m panuaHHas
Mepa yriia, BBIYMCIIEHUE JUIMH AYT OKpyKHOCTeH. [nomane kpyra, cekropa, cermeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHM ¢Guryp (dJIeMeHTapHbIe
npeactaBnenus ). [Tapannensaelii nepenoc. I[loBoport.

7. HIJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI 11O
YYEBHOMY HPEJIMETY «I'EOMETPUSA» (7-9 KJIACCBI)

OcBoenne yueOHoro mnpeamera «l'eoMeTpus» Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsl JOJKHO 0O€cleurMBaTh JOCTHXKEHHE  CIEIYIOIUX  MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KJIACC

Pacrio3HaBaTh M3y4eHHbIE F€OMETPUYECKHE (PUTYPBI, ONPENEIATh UX B3aUMHOE
pacnosoxeHue, H300pakaTb TEeOMETPUUYECKHE (QUIYpbl; BBINOIHITH YEPTEXKHU [0
YCJIOBUIO 3aaud. VM3MepsTh JMHENHBIE W YIJIOBBIE BEJIWYMHBL. Pemarte 3agauu Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B PEabHOM
KU3HHU, pPa3MEpPOB IPUPOJHBIX O0BEKTOB. Pa3nmuuare pasmepbl 3TUX OOBEKTOB I10
MOPSIIKY BEJTUYUHBI.

CrpouTh 4epTexu K T€OMETPUUYECKUM 3a7a4aM (C UCHOJIb30BAHUEM CMBICIOBOU
OMOPBI: HABOJALME BOIPOCHI /WM aJrOPUTMa yU4e€OHBIX JEHCTBUI).

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJb30BaTh MPU3HAKU
U CBOICTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aa4.

[IpoBOIUTH JOKA3ATENHCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonb3oBaThCsd MpU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOMCTBOM MeIMaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYroibHUKA, B
pEIIeHNU TeOMETPUYECKUX 3a/1ad (C MCMOIb30BAaHUEM 3PUTEIBHON HArJISAHOCTH U/ MU
BepOAIbHON OTIOPHI).

Onpenensty mapauiebHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOphIE 00pa3yer ¢
HUMHU ceKymas. OnpenensaT NapajuIeIbHOCTh MPSMBIX C TIOMOIIBIO pPaBEHCTBA
PacCTOSIHUM OT TOYEK OAHOM MPSMOU 0 TOUEK APYTOU MPSIMOM.

PemaTe 3aaun Ha KjaeTyaTon Oymare.

[IpoBOINUTH BBIUMCICHUSA U HAXOAUTH YUCIIOBbIE U OyKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKUX 337a4aX C HCIOJIb30BAHUEM CYMMBI VYIJIOB TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX TMpU MEPECEYCHHH JIBYX
napajiyIebHBIX MPSAMBIX CeKylIel. Pemars npakTuyeckue 3ajauu Ha HaX0X/ICHUE YTJI0B.

WNmeth nipeAcTaBieHre O MOHATHE T€OMETPUUECKOT0 MECTa TOYEK.

dopMyIHpOBaTh OMNPEACICHHUST OKPY)KHOCTH M Kpyra, XOpJbl U JHaMeTpa
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OKPYKHOCTH, IOJb30BAaThCsi MX CBOMCTBAMHU. YMETh INPUMEHATh 3TU CBOWMCTBA IpHU
pEllIeHUH 3a7a4.

OpHeHTUPOBATHCA B IMOHATHUSAX: OMUCAHHAS OKOJO TPEYroJbHUKA OKPYKHOCTD,
IIEHTP ONMMCAaHHOU OKpYykHOCTH. OniepupoBaTh Ha 0a30BOM ypOBHE (paKTamMHu O TOM, YTO
OMCCEKTPHCHI YIJIOB TPEYrOJIbHUKA IEPECEKAIOTCSs B OJIHOM TOYKE, U O TOM, YTO
CEepEIMHHBbIE TEPIECHAUKYJAPBl K CTOPOHAM TPEYIrOJIbHUKA IEPECEKAKOTCS B OJHOU
TOYKE.

OpueHTUpOBaTHCS B MOHITUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE: KacaTesibHas
K OKPYXHOCTH, TEOpeMa O NEPICHAUKYJSIPHOCTH KacaTeJbHOM H  pajuyca,
MPOBEIEHHOTO K TOUKE KacaHUs.

NmeTe mnpencraBieHUE O MPOCTEHMIIMX T€OMETPUUYECKHMX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

IIpoBOANTE OCHOBHBIE T€OMETPUUECKUE IOCTPOCHUSI C IMOMOIIBIO LUPKYIS U
JIMHCUKU.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BU/IBI YETBIPEXYTOJIBHUKOB, HX 3JIEMEHTBI, [T0JIb30BATHCS
UX CBOMCTBaMH IPH PELICHUH T€OMETPUUECKUX 3a1ad.

OpHeHTHPOBATbCS B TMOHATUM — TOYKH MEPECEUEHUsT MEIWaH TPEyrojbHUKA
(LeHTpa Macc) B pelieHru 3a1ad.

Bnanete NOHATHEM CpeAaHEl JIMHUU TPEYrOJbHUKA U TPANELMH, TPUMEHATh UX
CBONMCTBA NPH PEIICHUU NPOCTEUIINX T€OMETPUUECKUX 3anad. VIMeTs nmpeacrasieHue o
Teopeme Paneca M TEOpEME O MNPONOPUHUOHAIBHBIX OTPE3KaxX, NMPUMEHATh UX IS
pElIeHHs] MPAKTUYECKUX 3aa4 (C OMOPOM Ha 3PUTENIbHYIO HATJIATHOCTD).

[IpumMeHsATh mNpu3HAKKW MOAOOUS TPEYrOJbHUKOB B PELUIEHUU HECIOKHBIX
reOMETPUYECKUX 3aa4.

[Tonb3oBatbess  Teopemoit Iludaropa myig  pemieHuss TEOMETPUUYECKUX U
IIPAKTUYECKUX 3a]a4.

Brnagetp NOHATHSMM CHHYCA, KOCHMHYca M TaHIE€HCA OCTpPOro yIJa
IPSIMOYTOJIBHOTO TpeyronbHUKa. [loiap30BaTbesl 3TUMH NOHATHUSAMU JUIS PELICHUS
IPaKTHYECKUX 3a7a4 (py HEOOXOJMMOCTH C OMOPOI Ha aIrOPUTM MPaBUIIA).

Boruucnars (pa3nuuHbiMU crioco0aMu) (C OMOpoi Ha CIPaBOYHYI0 UH(POPMAIIHUIO)
IJIOWAAb TPEYroJbHUKA M IUIOWAQAM MHOTOYroOJIbHBIX (uryp (mosb3ysch, TIIe
HEOOXOMMO, KaJIbKYJATOpOM). IIpHUMEHSATh MONy4YeHHbIE YMEHHS B IPAKTUYECKUX
3a1a4ax.

BnaneTs NOHATHSIMU BOMCAHHOTO U LIEHTPAJIBLHOTO YIJia, UCIOJIb30BaTh TEOPEMBI
0 BIIMCAHHBIX YIJIaxX, yriax MEXy XOpAaMH (CEeKYIIUMH) U YIJIe MKy KacaTeabHOU 1
XOPAOW IPU PELICHUH NPOCTEHIINX TEOMETPUUECKUX 3a1a4.

Biagete NOHATHEM ONMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOIBHUKA IIPU PELIEHUH IPOCTENIINX 3a4a4.

IIpuMeHATh TOJlyYEHHBIC 3HAHUSA Ha IPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIENU I 3a7a4 PeaJIbHOW U3HHM WU MPOBOJUTH COOTBETCTBYIOLIUE BBIYHUCIEHUS C
OpUMEHEHHEeM Toao0us W  TpUrOHOMETpuu  (TMOJB3YSCh, TA€ HEOOXOAUMO,
KaJIbKYJISITOPOM).
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9 KUIIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOUIbIO
pa3Iu4HbIE JIEMEHTHI MNPSIMOYIOJBHOTO TPEYTOJbHUKA («pElIEeHUE MNPSAMOYTOIbHBIX
TPEYroJIbHUKOBY). HaxoauTe (¢ MOMOLIBIO KAJIBKYJSATOPA) JJIMHBI U YIJbl I HE
TaOJIMYHBIX 3HAYCHUM.

[Tonb3oBaTbesd (opmyslaMd HPUBEAEHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM JUIsl HAXOXJEHHS COOTHOLLIEHWA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C OMOPOI Ha CLIPABOYHYIO MH(POPMAILIHIO).

Hcnonb30BaTh TEOPEMbl CHHYCOB U KOCHUHYCOB JJisi HAXOXKJIEHUS PA3THYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHITh UX IPHU PELICHUU
OPOCTEUIINX T€OMETPUUECKUX 3a/1a4.

Bnanets monsTusiMU mpeoOpa3oBaHus MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. [lonb3oBaThCcsi cBOMCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYDP, YMETh
BBIUMCIIATD JJIMHBI U HaXOJUTh YIUIbI Y MOJOOHBIX (uryp (Mo aJroputMmy y4eOHBIX
nevicreuit). [IpuMeHATHh CBOMCTBA 1MO00MS B TPAKTHYECKUX 3a/1adax. Y METh PUBOJIUTH
IpPUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

ITonb3oBaTbcsd TEOpeMaMu (110 BU3yalbHOW ONOPE) O NPOU3BEIACHUU OTPE3KOB
XOp, O IPOU3BEIECHUU OTPE3KOB CEKYIIHNX, O KBAJPaTe KacaTeIbHOM.

ITonb30BaThCA BEKTOPAMH, HIOHUMATh UX FT€OMETPUUECKUI U (PU3NUECKUN CMBICI,
OPUMEHATh HMX B PELICHUU TIEeOMETPUYECKMX U (u3nyeckux 3agad. llpumeHsTh
CKaJISIPHOE MPOMU3BEIEHUE BEKTOPOB ISl HAXO0XKJICHUS JIJIMH U YIJIOB.

[Tonb30BaThCd METOAOM KOOPJMHAT Ha IUIOCKOCTH, MPUMEHATh €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3aau.

BnageTs NOHATUSAMU TPaBUIBHOTO MHOTOYTOJIBHUKA, ITTUHBI OKPY>KHOCTH, JJIMHBI
IYyTW OKPYHOCTH W PaJuaHHON MEphl yIila, YMETh BBIYUCIATH IUJIOIIA[b KpPyra M €ro
yacteil (¢ onopoil Ha cupaBouHyio UH(popmaluio). [IpuMeHsITh OMyYeHHbIE YMEHUS B
NPaKTUYECKUX 3a/1a4aXx.

Haxogute ocu (WM LEHTpbI) CUMMETPUU (GUTYp, NPUMEHSTh JABWXKEHUS
IUIOCKOCTH B NMPOCTEUIINX CITyYasix.

IIpuMeHATh TOJNyYEHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIENU JJIA 3a/7a4 PeaIbHOW U3HHU U MPOBOJUTH COOTBETCTBYIOUIUE BBIUMUCIEHUS C
IPUMEHEHUEM NTOA0OUS U TPUTOHOMETPUUECKUX (DYHKIMM (MOIB3YACh, I HEOOX0IUMO,
KaJIbKYJISITOPOM).

34



8. COAEP)KAHUE YYEBHOI'O IIPEIMETA
«BEPOATHOCTDb U CTATUCTHUKA» (7-9 KJIACCBI)

Ieaun u3yyeHust yueOHOIo Kypca

B coBpemenHoM 11uppoBOM MUpPE BEPOSITHOCTh M CTATUCTUKA MPHUOOPETAIOT BCE
00JIBIIIYI0 3HAYMMOCTh, KaK C TOYKU 3pEHUS MPAKTUYECKUX NMPUIIOKEHHUM, TaK U UX POJIH
B oOpazoBanuu. Kaxaplii 4YenoBeK IOCTOSHHO NIPUHHMAET pEIICHUS Ha OCHOBE
UMEIOIMXCS Y HEro JaHHBIX. A Juisi 00OOCHOBAaHHOTO MPUHATHS PELICHUS B YCIOBUAX
HeJAOCTaTKa WM H30bITKa WH(OpManuM HEOOXOJMMO B TOM YHUCIE XOPOIIO
c(OpMHUPOBAHHOE BEPOSITHOCTHOE M CTATHCTHYECKOE MbIlUIeHHE. MIMeHHO mo3TomMy
OCTpO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOyYaroUMxcs, B TOM YHCIE
obyuaromuxcst ¢ 3IIP, ¢dyHKIMOHAIBEHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0O B cels B
Ka4ueCTBE HEOTHEMIIEMOM COCTABIAIOLIECH YMEHHE BOCIPHUHUMAThL U KPUTHUYECKHU
aHANM3UPOBaTh MH(GOPMAIIMIO, MPEACTABICHHYIO B pPAa3IUYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHUX PEAIBHBIX MTPOLIECCOB U 3aBUCUMOCTEM, IPOU3BOIUTH
IpOCTEHIINE BEPOSITHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMM IPUHLUIIAMH cOOpa,
aHaJIn3a U NMPEeACTaBIEHUS JaHHBIX U3 Pa3IMUHbIX Cep )KU3HU 00IECTBA U TOCY1apCTBa
nproOIaeT 00yJaromuxcsi K 00IEeCTBEHHBIM HHTEPECAM.

B crpykrype mnporpammsl y4eOHOTO Kypca «BeposTHOCTb M CTaTHUCTHKa»
OCHOBHOW IIIKOJIBI BBIJEIEHBI CIEAYIOIIME COAEPKATEIbHO-METOINYECKUE JIMHUM:
«IIpencraBnenue NaHHBIX U ONUCATENIbHAs CTAaTUCTUKA»; «BeposTHOCTBY; «DIEMEHThI
KOMOMHATOpUKNY; «BBeaeHue B Teoputo rpagosy.

Copnepxxanne nuaun «lIpencraBieHne AaHHBIX M OMMCATENbHASl CTATUCTUKA
CIIY>)KUT OCHOBOM /i1 (pOpMHUPOBaHUSI HABBIKOB pabOThl ¢ MH(MOpPMALIUEH: OT YTCHUS U
UHTEpHpeTauud uHGOpPMalMU, MpEACTaBICHHOW B Ta0IMIaxXx, Ha JuUarpaMmax |
rpagukax g0 cOopa, MNPEACTAaBICHUS U aHalW3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTHUYECKUX XapaKTEpPUCTHK CpPEJHUX U pacceuBaHus. Paboras ¢ JaHHbBIMH,
oOyuatomuecst ¢ 3[IP yuaTcss cuuThIBaTP MU MHTEPIPETUPOBATH JAHHBIE, BBIIIBUTaTh,
apryMEeHTHPOBATh U KPUTUKOBATh POCTENILINE TUIIOTE3b], PA3MBILUIATH HaJl pakTOpamu,
BBI3BIBAIOIIMMHM M3MEHUYMBOCTb, W OLEHHUBATh HUX BJIMSHUE HAa pacCMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.

NHTYynUTHBHOE TMpEACTaBICHUE O CIIy4YalHOM W3MEHYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHAEHLMN CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM JISI U3YUYCHUS
Teopun BeposTHOcTel. bosbmoe 3Hauenune minsa oOydarommxca ¢ 3IIP 3pece umeror
NPAKTUYECKUE 33JaHUsl, B YACTHOCTU ONBITHl C KIACCUYECKUMU BEPOSITHOCTHBIMHU
MOJIEIISIMH.

[ToHsiTHE BEPOATHOCTH BBOAUTCS KaK Mepa MpaBaono00us CIy4ailHOTO COOBITHS.
[Tpn m3yuyenun kypca oOyuarommecss ¢ 3IIP 3HakoMsTCS ¢ MPOCTEUIIMMU METOAaMHU
BBIYMCIICHUS BEPOSTHOCTEH B CIy4ailHBIX JKCIIEPUMEHTAaX C PAaBHOBO3MO>KHBIMU
JIEMEHTAPHBIMU MCXOJaMHU, BEPOSTHOCTHBIMU 3aKOHAMH, ITO3BOJSIOIIMMU CTaBUTh U
pemate 0Oojee CIOXKHbIE 3aJayd. B Kypc BXOIAT HayajdbHbIE MPENCTaBICHUS O
CIIy4allHbIX BEJIMYMHAX U UX YHACIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOro Kypca OCyLIECTBIISIETCS 3HAKOMCTBO oOyyvaromuxcs ¢ 3[1P
C MHOXXECTBAMU W OCHOBHBIMHU OIEpALMSIMU HaJ MHOXECTBAMH, PaCCMATPUBAIOTCS
OpUMEpPbl NPUMEHEHUS Ui pELIEHUs 3aJad, a TakKe HCIOJIb30BaHUSA B JIPYTHX
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MATCMATUYCCKUX KypCaxX U y‘l€6HI)IX npeamMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

B 7-9 xnaccax n3ydaercs Kypc «BeposTHOCTb M CTaTUCTHKA», B KOTOPBIM BXOISAT
pasgensl: «lIpeacraBneHne NaHHBIX W OMMCATENbHAs CTaTUCTHKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadony.

Ha wu3yuenue maHHOro Kypca OTBOAMT | y4eOHBIN yac B HENENIO B TEUYCHHE
Ka)XJI0T0 roja o0ydenust, Bcero 102 yyeOHbIX Haca.

Conep:xanue yueOHoro npeaMera «BeposiTHoCTh M cTaTUCTHKA (110 TOaM)

7 kjaacc

[IpencraBnenre JaHHBIX B BUAE TaOnuI, AuUarpaMm, rpadukoB. 3amoJIHEHUE
Ta0JIMI, YTEHHE U MOCTPOCHHE auarpaMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpolieccoB. M3Bneuenne MHPOpMALMU U3 AUATPAMM U
Ta0JINII, UCTIOJIH30BAHUE U MHTEPIIPETAUs JaHHBIX.

OmnucarenpHas CTaTHCTUKA: cpeAHee apupMeTHYecKoe, MeAuaHa, pa3Mmax,
HauOOJbIIICe U HAMMEHBIIIEE 3HAUCHUSI HAOOpa YMCIIOBBIX IaHHBIX. [I[puMepsh! ciyuaiiHON
U3MEHUYUBOCTH.

Cy4aiiHblil S5KCIEpUMEHT (OMBIT) U CIydaitHoe coObITHE. BepoaTHOCTH U YacToTa.
Ponb MaJloBEpOSITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJE U B OOLIECTBE.
MoHnera n urpanbpHas KOCTb B TEOPUU BEPOSATHOCTEN.

I'pad, Bepminna, pedpo. Crenenp BepinHbl. Yuciao pédbep u cymmapHasi CTeneHb
BepiuH. [Ipeacrasiaenue o cesizHocT rpada. Lenu u nukisl. [Iytu B rpadax. O6xox
rpada (sinepoB nyTh). [Ipencrasienue 06 opueHTupoBaHHOM Tpade. Pemienue 3amau ¢
OMOIIIbIO TpadoB.

8 kiace

[IpencraBienue TaHHBIX B BUE TaOIMI], 1UarpamMmm, rpaduKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOAMHOXKECTBO. Onepanyy HaJ MHOKECTBAMHU:
oObeMHEHUE, nepeceyeHue, nomnoigHeHue. CBoicTBa omepanuii HaJl MHOXKECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEIUTENbHOE, BKIIOYeHUs. Vcrionp30Banue
rpauuecKkoro MNpeACTaBICHUS MHOXKECTB JJIsl ONMCAHHUS peajJbHbIX IPOLIECCOB U
SABJICHUH, IIPU PEILIEHUU 3a]1a4.

N3mepenne paccenmBaHusl JaHHBIX. JlUcnepcuss M CTaHZAPTHOE OTKJIOHEHUWE
YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusL.

DnemMeHTapHbIe COOBITHUS cilydaiiHoro onbita. CiyyaiiHble coObITHA. BeposiTHOCTH
coObITUi. OmNBITEI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMU. CrydaiHbIN
BbIOOp. CBSI3b MEXKIy MaJIOBEPOSITHBIMU U MPAKTHUECKH JTOCTOBEPHBIMU COOBITUSIMHU B
npupoe, 00IIeCTBE U HAyKeE.

HepeBo. CBolcTBa OEPEBBEB: €NMHCTBEHHOCTh IYyTH, CYLIECTBOBAHUE BUCAYEH
BEPIIMHBI, CBSI3b MEXIY YMUCIOM BepIIMH M uucioM pEdep. IlpaBuno yMHOXeHHS.
Pemenue 3ana4 ¢ momouisio rpagos.

[IpotuBomnomnoxueie coobrTrs. [Juarpamma Ditnepa. O0beIMHEHNE U TIEPECEUCHUE
coObiTuii. HecoBmecTtHbie coObiTusi. dopmyna CHOXKEHUS BEPOSTHOCTEH. Y CIOBHAs
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BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwiTusi. IlpencraBinenue
JKCIEPUMEHTAa B BHUJE JepeBa. PelleHne 3agad Ha HAXOXKICHUE BEPOSTHOCTEH C
MOMOIIIBIO JIEPEBA CIYyYalHOTO SKCIEPUMEHTA, [uarpamm Jilepa.

9 kaacce

[IpencraBnenre AaHHBIX B BUJIE TAOIUI, AUarpaMm, rpaduKkoB, UHTEPIPETALIUS
JNaHHbIX. UTeHre U MoCcTpoeHue TabIull, AuarpamMm, rpadKoB M0 peaibHbIM JaHHBIM.

IlepecranoBku u ¢akropuan. CouyetaHuss U 4UCIO codeTaHui. TpeyroibHUK
[Tackans. Pemenue 3aga4 ¢ HCIOIb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckast BeposTHOCTh. Ciy4aliHbI BBIOOp TOYKM H3 (UTYpPHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

HcnbiTanne. Yenex n Heynaya. Cepust ucnblTaHu 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepaynnu. BeposatHocT coObITHH B cepyu UCTIBITaHUN bepHy .

CnyvailHasg BeIMYMHA M PaCHpElesieHUE BEPOSITHOCTEN. MaremaTudyeckoe
oXujanue u aucnepceus. [Ipumepsl MaTEMaTUYECKOTO OKHUAAHUSA KAK TEOPETUYECKOTO
CpPEHEro 3HAUYCHUS BEJIMYMHBI. MaTeMaTu4ecKoe O0XKUJIAHUE U JUCIEPCUS CIy4YarHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymy.

[Tonarne o 3akoHe OonbIIMX YHuced. V3MepeHHe BEpOATHOCTEH ¢ ITOMOIIBIO
4acTOT. PoJib 1 3HaueHKEe 3aKOHA OOIBIINX YHUCEI B IPUPOJIE U OOIIIECTRBE.

9. IMIAHUPYEMBIE OBPA30BATEJILHBIE PE3YJILTATHI
10 YYEBHOMY MPEJMETY «BEPOSITHOCTh U CTATUCTUKA»
(7-9 KJIACCBI)

[IpenMeTHbIEe pe3ysbTaThl OCBOEHUSI Kypca «BeposTHOCTh U CTaTUCTHKa» B 7-9
KJIacCax XapaKTePU3YITCs CIEAYIOIUMU YMEHUSIMU:

7 Kjaace

Yurate wuHOpManMIO, NPEACTABICHHYIO B Tabinuuax, Ha JAdarpaMmax;
IPEICTABIISTH 1aHHBIE B BUJIE TAOJIUI], CTPOUTD IUAarpaMMbl (CTOIOMKOBBIE (CTOJIOUATHIE)
U KpYyroOBbI€) [0 MacCHBaM 3HAYEHUW (C MCIOJB30BAHUEM 3PUTEIBHON HAIJIAIHOCTH
1/uiy BepOaIbHOM OTIOPHI).

OnuceIBaTh M NHTEPIIPETUPOBATH PEAJIBHBIE YNCIOBBIE JAHHBIE, IPEACTABICHHbIC
B TA0JIMIIAX, HA IUarpammax, rpapukax.

OpHueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE: CpEIHEE
apumeTHIecKoe, MeInaHa, HanboJbLIee 1 HAMMEHbIIEE 3HAYEHUS, pa3Max.

Nmers mnpencraBiaeHue O Ciay4alHOW MW3MEHUYMBOCTH Ha IIpUMEpax ILIEH,
(bu3MUEeCKUX BEIUYMH, AHTPOMOMETPUYECKUX JaHHBIX; HMETh MPEACTABICHHE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 kiace

W3Briekath U npeoOpa3oBbIBaTh HHPOPMAIIUIO, TPESICTABICHHYIO B BUIE TaOIHII,
auarpaMm, rpauKoB; MPEACTABIATH JaHHBIC B BUJIE TAOJIUII, TUArPaMM, TPaPUKOB.

OnuceiBaTh MOCJIE COBMECTHOIO aHAIW3a JIaHHBIE C MMOMOIIBI0 CTATHCTUYECKUX
MoKasarenel: CpelHMX 3HAaYeHUH © Mep pacceuBaHus (pa3Max, JUCIEPCUS U
CTaHJAPTHOE OTKJIIOHEHUE).
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Haxoauth 4acToThl YMCIOBBIX 3HAYEHUH M YAaCTOTHI COOBITUH, B TOM YHUCIE IO
pe3yJsibTaTaM U3MEpeHUil U HaOJtoIeHUH (C UCIIOJIb30BAaHUEM 3PUTEIILHON HATJIAJHOCTH
1/uny BepOaabHOM OTIOPHI).

Haxonute BEpOSTHOCTH CIIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTU
3JIEMEHTApPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU (C UCIIOJIb30BAHUEM 3PUTEIBHON HATISITHOCTH W/WUIU BEPOAIBbHOM OMOPHI).

Nmerp mnpenacraBieHue O TIpaduuecKUX MOJEISAX: JEPEeBO  CIyYalHOIO
JKCIEPUMEHTA, JUarpaMMbl DWiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATHAMH Ha 0a30BOM YpOBHE: MHOXECTBO, IMOJAMHOXECTBO;
BBINIOJIHATD OIEpalMy HaJ MHOXXECTBaMU: OObEIMHEHUE, MEepeceYeHue, JOMOIHEHHUE,;
NEPEUUCTATH JIEMEHTBI MHOXECTB; IPUMEHSITh CBOMCTBA MHOXKECTB (C UCIIOJIb30BAHUEM
BU3YaJIbHOM OIOPBHI).

HNmets mnpezncraBiieHue o rpaduyeckoM IPEACTAaBICHUE MHOXXECTB U CBs3EH
MEX1y HUMH JUIsl OIIMCAHMSI IPOLIECCOB U SIBJICHUM, B TOM YHCJIE IIPU PELICHUH 33134 U3
JPYTUX Y4EOHBIX MIPEIMETOB U KYPCOB.

9 kiaace

W3Bnekate u mpeoOpa3oBeIBaTh MH(OpMAIKIO, MPEICTABICHHYIO B Pa3JIMYHbIX
UCTOYHUKAX B BHUJAE TaOmWIl, nuarpamm, TpadukoB; MPEACTaBISATh NAaHHBIE B BHUIE
Ta0JIHII, TUarpaMm, rpauKoB.

Pemiats mpocreifiine 3a1aud OpraHu30BaHHBIM [1epe0OpPOM BAPUAHTOB, a TAKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

NmeTs mnpencraBieHue 00 ONUCATENBHBIX XapaKTEPUCTUKAX JJisI MAacCHUBOB
YHUCIIOBBIX JJAHHBIX, B TOM YUCJIE€ CPEIHUE 3HAUECHUS U MEPBI PACCEUBAHMUS.

HaxoauTe 4acTOThl 3HA4€HUW M YACTOTHI COOBITHS, B TOM YHCIIE TOJIB3YSCh
pe3yibTaTaMu MPOBEAEHHBIX M3MEPEHUM M HaOMIoAeHHH (C Omopoil Ha CIpPaBOYHYIO
uH(opMaIuio).

Haxonutb BEpOSATHOCTH Cily4ailHBIX COOBITUN B U3yUEHHBIX OIBITaX, B TOM YHUCIIE
B OINBITaX C PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCTIBITAHUN 10
[IEPBOr0 yCII€Xa, B CEPUSAX UCHIBITAHUN bepHyIu.

HNwmets npeacrasieHue o0 Ciiy4alHON BEJIMYUHE U O PACIIPEAEIICHUN BEPOSTHOCTEM.

NmeTtr mnpexacTaBieHHe O 3aKkOHE OOJBIIMX YHCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy9allHOW W3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIUX YHUCET B
MpUPOJIe U OOIIECTBE.
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10. TEMATHYECKOE IINTAHUPOBAHHUE

Temartnyeckoe TIaHUPOBAaHWE W KOJMYECTBE YacOB, OTBOAMMBIX HAa OCBOCHHE KaXKIOM TeMbl y4eOHOTro MpeamMera
«Maremaruka» ajanTUPOBAaHHONM OCHOBHOW 00pa3oBaTelIbHONM MpOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs O00yYaroUIUXCs C

3azxep>1<1<01"4 IMMCUXHUYCCKOT'O PA3BUTHA:

5 kaacc (ue menee 170 u)

Ha3zBanmue
pa3jaejia (TeMbl)
Kypca (4ucjio
4acoB)

OcHoBHOE coepkaHue

OcHoBHbBIE BUIBI IEATEJIHHOCTH 00Y4AIOIINXCS

HartypaabHbie
qucJa. JledicrBus
C HATYPAJIbHBIMHU

quCcJIaMH
(43 4)

Hecarndnas cucrema cuuciieHHs. Psi HaTypalbHBIX
yuces. Hatypaneubiii psa. Yucno 0. HarypanbHbie
yuciaa Ha KOOp-AUMHATHOM npsmoil. CpaBHEHHE,
OKPYIJICHUE HATYPAJIbHBIX YHUCEIL

Apudmernueckue  JACHUCTBUS ¢  HaTypaJlbHBIMU
yucinamu. CBOWMCTBAa HyJIs TpPU  CIOXKEHUU U
-YMHOXXEHHH, CBOMCTBA E€IWHUIBI MPU YMHOKEHUM.
IlepemecTuTENPHOE W  COYETATEIBHOE CBOMCTBA
CJIOXKEHUS W  YMHOXCHHUSA, PaCHpEIeIMTEIbHOE
CBOWCTBO YMHOKCHMUSL.

JlenmuTenu W KpaTHBIE 4HMCIA, PA3IOKEHUE YHUCIa Ha
MHOXkUTeNU. Jlenenne ¢ ocratkom. llpocteie u
coctaBHble yuciaa. [Ipusnaku nenumoctu Ha 2, 5, 10,
3,0.

Crenensp ¢ HaTypaJbHBIM MOKa3aTEIEM.

YuraTh, 3aNMCHIBATH, CPABHMBATH HATypPAJIbHbIC
4YuCiIa; YYACTBOBATh B OOCYKICHHUHM CIOCO0OB
yHOPSIOYUBAHUS YHUCET.

N300paxkaTh KOOPAMHATHYIO IPSIMYK0, OTMe4YaThb
yuciaa TOYKAMU Ha KOOPAMHATHOM MPSIMOil, HAXOAUTh
KOOPAWHATHI TOUKH.

HccaenoBath cBoiicTBa HATypajabHOrO psaaa, yucesn 0
u | npu coXKEHUU U YMHOXKEHUH.

Hcnonb30BaTh NMpaBWIIO OKPYIJIEHUS HAaTypalbHBIX
Yyycesl MpU HEOOXOJUMOCTH C ONOpPOH Ha aaroOpuTM

IIpaBuia.
BeinmosiHATE  apuMeTHYeCKHEe  ACHCTBUA  C
HAaTypPAJIbHBIMU YHUCJIAaMHU, BBIYUCJIATH 3HAYCHUS

YHUCJIOBBIX BBIPAKEHUM CO CKOOKaMM 1 0€3 CKOOOK.
3anuchIBaTh NIPOU3BEACHUE B BUJIE CTCIICHU, YHTATH
CTEIEeHH, HCIOJIb30BATH TEPMHUHOJIOTHIO (OCHOBAaHUE,
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YucnoBble BRIpAXKEHUS; TOPALOK IEUCTBUM.
Pemenue TeKCTOBBIX 3a/lady Ha Bce apu(PMETHUECKHE
JICCTBUSA, HA JBU)KCHUE U TIOKYIIKH.

[I0KAa3aTelb), BBIYMCJSTh 3HAYEHHUs] CTENEHEH Mpu
HEO0OXOIMMOCTHU C BU3yaJIbHON OMOPOH.

BbINOJIHATH NPUKUAKY M OLEHKY 3HA4YCHUU
YUCJIOBBIX BBIPAXKCHUM, MpPeNJIaraTb U NPUMEHSATh
NpPUéMbI MPOBEPKHU BbIYUCIICHUM.

Hcnonb30BaTh MpU BIUUCICHUSIX NePeMeCTUTEIbHOE
U CoYeTaTeJIbHOE CBOMCTBA CJI0KEHUSI 1 YMHOKEHHS,
pacnpeaeJuTebHOe CBOMCTBO YMHOKEHHS;
dbopMypoBaTh u MIPUMEHSATD npaBuia
npeodpa3oBaHNs YHCIOBBIX BHIPAKEHNUH HA OCHOBE
CBOMCTB apu(pMeTHYEeCKHUX  AeHCTBHH npu
HEO00X0AMMOCTH € HANPABJIAKOLIEH MOMOUIBIO.
DopMyJIHPOBATH ONPEACJICHUs JETUTEIIS U KPATHOTO
(c omopod Ha aiaropuT™M TpaBUjia), HA3BIBATH
JETUTENN U KPATHBIE YKCIIA; PACTIO3HABATD [IPOCTHIE U
COCTaBHbIE 4HCia; (POPMYJIMPOBATH U NPUMEHSThH
NPHU3HAKH JEIUMOCTH Ha 2, 3, 5, 9, 10, (c onopoit Ha
QICOPUTM  TPaBWIA); NPUMEHATH  AJTOPHTM
Pa3IoKEHUS YMCIIa Ha IPOCThIE MHOKUTEIN; HAXOAUTh
OCTaTKH OT JEJIEHUS U HETIOJHOE YaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS O
HAaTypAJIbHBIX 4YHUCIAX, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI,  CTPOMTH  BBICKA3BIBAHMSA U
OTpHUIIAHUS BBICKA3bIBAHUI O CBOMCTBAX HATYpPaJbHbBIX
YHCell ¢ ONOpOoil Ha 0Opasew.

Pemath  TEKCTOBbIE  3a7ayul  apUDMETUUECKUM
Coco0oOM, HMCHOJb30BATH 3aBHCHMOCTH  MEXIY
BEJIMYMHAMHU (CKOPOCTb, BpEMs, PACCTOSIHUE; II€HA,
KOJIMYECTBO, CTOMMOCTh U Jp.) IPU HEOOXOJAUMOCTH C
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UCIIOJIb30BAHUEM CIPaBOYHOM uH(pOpMaLUu:
aHAJM3UPOBATH TEKCT 3aJ1a4l, nepedopMyJIHPOBATH
yCIOBHE,  W3BJEKATh  HEOOXOAUMBIE  JAHHBIE,
YCTAHABJIUBATD 3aBUCUMOCTH MEX]Ty BETMYNHAMU IIPU
HEOOXOIMMOCTH C HAalPaBJISAIOIEH TOMOILBIO.
MopaeanpoBaTh XOJ pELIEHHS 3aJa4d C ITOMOIIbIO
PHUCYHKA, CXEMBbI, TaOIHIIBI.

IIpuBoauTH, pa30upaTh pa3INYHbIC PEIIEHUS, 3aIIUCU
pEelIeHN TEeKCTOBBIX 3ahad (IIpu HEOOXOJUMOCTH C
HAIPaBJISIOEN TOMOIIBIO).

C noMowmbI0 MeJarora OUEHMBATH I10JIyYEHHBIH
pE3yJIbTaT, OCYUIECTBJIATh CAMOKOHTpPOJb, MPOBEPSs
OTBET Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTH OLINOKU.
Pemate 3amaum ¢ mnoMombl0 mepedopa Bcex
BO3MO’KHBIX BADHAHTOB.

3HAKOMHMTBCS C HCTOPHEll pa3BUTUS APUPMETUKH.

Harasaunas
reoMeTpusi.
JIvHuu Ha

MJI0CKOCTH
(12 q)

Touka, npsimasi, oTpe30K, ay4d. Jlomanas. M3mepenue
JUIMHBL OTPE3Ka, METPUYECKUE EIUHULBI M3MEpPECHUS
JUHbL. OKPYKHOCTb U KPYT.

[Ipaktuueckas paboTa
OKPYKHOCTEWN.

«Iloctpoenune y3opa wu3

Yrou. [psamMoun, oCTpbIi, TYIIOW U Pa3BEPHYTHINA YIJIbI.
N3mepenue yrios.

ITpakTrueckas padora «IlocTtpoenue yriosy.

Pacno3HaBaTh Ha 4epTekax, pUCYHKaX, ONMUCHIBATh,

UCIIOJIb3YSl TEPMHUHOJIOTMIO, W  H300pakarb C
IIOMOILIBIO YepTEKHBIX ~ WHCTPYMEHTOB (mpu
HEOOXOMMOCTH IO BH3yaJIbHOH OINOpE): TOUKY,

IPSAMYI0, OTPE30K, JIyd, YIOJI, JOMaHyl0, OKPYKHOCTb.
Pacno3HaBaTh, NPUBOIAMTL NpPUMePbI OOBEKTOB
pealbHOTO MUPA, UMEIOIIUX (OPMY U3YUEHHBIX PUTYD,
OLIEHUBATh WX JIMHENHBIE PA3MEPHI.

HUcnonb3oBaTh JUHENKY W TPaHCHOPTHP  Kak
WHCTPYMEHTBI U1 IOCTPOCHUS U U3MEPEHNUS: U3MEPATH
JUIMHY OTpPE3Ka, BEIUYMHY YIJa; CTPOMTb OTPE30K
3alaHHOM  JUIMHBI, yIOJI, 3aJaHHOW  BEJIMYMHBL
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OTKJIA[bIBATh LIUPKYJIEM DaBHBIE OTPE3KHU, CTPOUThH
OKPYHOCTb 3aJJaHHOT'O pajinyca.

N306paxkaTh KOHGUTYpALIUA TEOMETPUUYECKUX UTYDP
U3  OTPE3KOB, OKPYKHOCTE€H, MX YacTel Ha
HEJIMHOBAHHOW M KJeT4aTod Oymare; mpemsiararh,
ONMMCHIBATL M O0CYKIATH CHOCOOBI, AJTOPUTMBI
IOCTPOEHUS NIOCIIE COBMECTHOTO aHAJIM3A.
Pacno3HaBaTh M M300pazkaTh Ha HEIMHOBAaHHOM M
KjJeTyarod  Oymare MNpsMOM, OCTpBI, TYIOM,
Pa3BEPHYTHIN YIJIbl, CDABHMUBATD YTJIBL.

BbIUMCISTH JUIMHBI OTPE3KOB, JOMaHBIX.

IloHuMaTh W HCHOJB30BATH NPHU pelIeHHH 3a4a4
3aBHCHMOCTH MEXJy €IMHULAMH METPUYECKON
CUCTEMBI MEpP; 3HAKOMHUTBCHA C HEMETPUUYECKUMHU
CUCTEMaMU MeEp; BbIPAKaTh IMHY B Pa3JIMYHbBIX
eIMHMIIAX U3MEPEHUS MPU HEOOXOAMMOCTH C OIOPOM
Ha CIPAaBOYHYIO HH(OPMAIHIO.

HccaenoBath Gurypsl U KOH(MUTypalUU, KUCIONb3YS

1 (ppoBBIC PECYPCHI.

OObLIKHOBEHHBIE
npoou
(48 4)

Hpo6s. I[lpaBunbHblE W HENpaBWIbHBIE APOOH.
OcHoBHOE cBOICTBO apoOu. CpaBHEHUE IPOOEH.
CnoxxeHHe ¥ BBIYUTAHUE OOBIKHOBEHHBIX IPOOCi.
CMmemannass  apoOb. YMHOXEHHE U JICJICHHUE
OOBIKHOBEHHBIX p00OEi; B3aMMHO-00paTHBIE IPOOH.
Pemenue TEKCTOBBIX 3ajay, coAepKalUUuX JIpoOwu.
OcHOBHBIC 3a]a4M Ha APOOH.

[Ipumenenue OyKB Ui 3alMCH  MaTEMaTHYECKUX
BBIPAKCHUHN U TIPEIIIOKECHUN.

MopaenupoBarth B rpadu4ecKoi, MpeaMeTHOH hopme,
C MOMOUIbIO KOMIIBIOTEpPA IIOHSATUS M CBOICTBA,
CBSI3aHHBIC C OOBIKHOBEHHOU JIPOOBIO.

YuTaTh ¥ 3aMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE
npobu, mpemaaratb HM  00CY:KIaTh  CHOCOOBI
yHOPSAI0YUBAHUS APOOEH.

MN306paxkath OOBIKHOBEHHbIE JpOOM TOYKaAMHU Ha
KOOPJIMHATHOM IIPSIMO; HUCI0JIb30BATH
KOOPJIMHATHYIO MIPSMYIO JJIs CPAaBHEHUSI IPOOEH.
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®opMyJIHPOBaATh, 3aNMCHIBATHL € NMOMOIIBI0 OYKB
OCHOBHOE€ CBOMCTBO OOBIKHOBEHHOU IpoOM C Omopoi
Ha IIPaBUJIO; MCIOJb30BATH OCHOBHOE CBOWCTBO
npoOu i *cokpalleHus 1pooeit v pruBeACHUs APOOH
K HOBOMY 3HAMEHATEIIIO B MIPOCTEHIINX CIIyYasiX.
IIpencraBiasaTh 110 00pa3ily CMENIaHHYIO ApoOb B BUJIE
HEIMPABWJIBHOM M BBIJAEIATH LIEJIYI0 4YacTh YHUCIA U3
HENPaBUIBLHOU IPOOH.

BeinosiHaATH  apupMeTHYeCKHe  JefcTBHA  C
OOBIKHOBEHHBIMH JpOOSIMU B MPOCTBIX CIyYasix;
NPUMEHSITh CBOICTBa apuPMETUUECKUX JICUCTBUI
JUISL pALIMOHAIM3aLUY BBIYUCIICHUM.

BbInoIHAT, NPUKUAKY H OLEHKY pe3yJibTrara
BBIYUCIICHUN; MPeAJAratb M NPUMEHATH NPHEMBI
NPOBEPKHU BbIYUCICHUM.

IIpoBoauTh  HMcceqOBaHUSI  CBOMCTB  JIpo0ei,
OMUPASCh HA YUCIOBBIC IKCIIEPUMEHTHI (B TOM YHUCJIE C
MOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHHUS O
IpoOsiX, IPUBOAUTH MPUMEPBI U KOHTPIIPUMEPBI.
PemaTp pocTenime TeEKCTOBbIE 3a/1a4, COIEpKaIIIe
IpOoOHBIE JTaHHBIE, W 33Ja4d Ha HAaXO0XKJECHHUE YacTH
LEJOT0 M LEJIOr0 MO €ro YacTh; BBIABJIATH HX
CXO0/JICTBA U pa3jN4nsl.

MoaenupoBaTh XOJ PELICHUS 3aJa4d C MOMOILIBIO
PUCYHKA, CXEMBbI, TaOJIULIBI.

IIpuBoauTh, pa3dMpaTh, OUEHUBATH pPA3JIUYHBIC
pelIeHns, 3alicu PElIEHW TEKCTOBBIX 3aJay IMpu
HEO0OXOIMMOCTH C HAIIPABJISIFOIIEH MOMOUIBIO.

43




C mnoMombI0 mexarora OUEHUBATH ITOJYYCHHBIN
pe3ynbTaT, 0CyIecTBJISITh CAMOKOHTPOb, MPOBEPSs
OTBET Ha COOTBETCTBUE yCIIOBUIO, HAXOAUTH OIITNOKH.
3HAKOMHTBHCS € HCTOPHEH Pa3BUTHS apUPMETUKU.

Harasaunas
reoMeTpusi.
MHOIroyrojibLHuK
n

(10 u.)

MHOroyroJibHUKH. YeThIpEXYTOJIBHUK,
MPSAMOYTOJIbHUK, KBAJIPAT.

TpeyroJyibHUK.

[Imomane w  mepumeTp  HOPSAMOYTOJIBHUKA U
MHOT'OYTOJIBHUKOB, COCTaBJIEHHBIX u3

IIPSAAMOYTOJIBHUKOB, E€IWHHULIBI W3MEPEHUs IUIOLIAIN.
[IepuMeTp MHOTOYTOJIBHUKA.

Pacno3HaBaTh, H300paxkaTh C IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M OT PYKH, MOJEIMPOBaTh U3 Oymaru
MHOTOYTOJIbHUKHU.

IIpuBoauThs NMpuMepbl OOBEKTOB PEATBHOIO MHUPA,
UMEIOIUX (HOPMy MHOTOYTOJIbHUKA, MPSMOYTOJIbHUKA,
KBaJpaTa, TPEYrOJbHUKA, OLEHUBATH WX JIMHEWHbBIE

pa3MepBl.
Bouruncasthb: IIEPUMETP TPEYroJIbHUKA,
MPSMOYTOJIbHHKA, MHOT'OYT'OJIbHUKA; IJI0IAIb

OpsIMOYTOJIbHUKA, KBajpaTa (MpU HEOOXOJUMOCTH C
OTIOPOM Ha aJTOPUTM YUEOHBIX IEUCTBU).
N300paxaTh OCTPOYIOJbHBIC, NPSAMOYIOJbHBIE U
TYIIOYTOJIBHBIE TPEYTOJIbHUKH.

Crpoutr Ha KieryaTol Oymare KBajpaT
NPSIMOYTOJILHUK C 33IaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath cBoOiicTBA NMPSIMOYTOJbHUKA, KBaJapara
nyTéM SKCIEPUMEHTa, HAOMIOJAEHUS, W3MEpPEHHUS,
MOJICTIMPOBAHUSA; CPABHUBATh CBOMCTBA KBaJapara W
MPSIMOYTOJIbHHUKA.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS O
MHOTI'OYTOJIbHUKAX,  NPUBOAUTH  NPUMEPbI U
KOHTPIPUMEPHL.

HccaenoBath 3aBUCMMOCTB IUIOLIAAM KBajgpara OT
JUTMHBI €70 CTOPOHBI.

u
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Hcnoab3oBaThs CBOMCTBA KBAJAPATHOW CETKU JJIA
noctpoeHusi (uryp; pa3duBaTh NPSIMOYTOJbHUK Ha
KBaJpaThl, TPEYTOJbHHUKH, COCTABJIATL (QUTYpPHI W3
KBaJ[paTOB M NPSMOYTOJIBHUKOB M HaXOAUTh HUX
IJI01a1b, pa3ouBaTh GUTypHl HA MPSIMOYTOJIBLHUKH U

KBaApaTbl M  HAXOAUTh HX mIomw@anas (mpu
HEOOXOIMMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO).
BoipaskaTh, BEIMYMHY IUIOWAQJA B  Pa3JIMYHBIX

€IUHNLAX H3MEPEHUS METPUYECKOW CHUCTEMBI MEp,
HCIO0JIb30BAaTh 3aBUHCHMOCTH MEXIYy METPUYECKUMU
€AMHULAMU U3MEPEHUS TUIOLIAAN [TPU HEOOXOIUMOCTH
C OMOPOM Ha CIIPaBOYHYIO HHPOPMALIUIO.

3HAKOMMTBHCS C IPUMepPaMH PUMEHEeHUs [LIONIaaN
U TEpUMETpa B INPAKTHUYECKUX CHUTyaluusx. Pemarhb
3aJa4M U3 PEATBbHOM KU3HU, IPU HEOOXOIUMOCTU C

JECATUYHBIX APOOECH.
PenreHne TEKCTOBBIX 3a/ad, COACPIKALIMX JIPOOH.
OcHOBHBIE 33/1a4U Ha IPOOH.

OMOpOM  HAa  aIrOpuT™M  MpaBuia, OOCY:KIAATh
pa3jiMyHble COCO0bI PEIICHUS 33/1a4.
J/lecaTuuHbIC JHecstuunas 3anuck apobeit. CpaBHenne necsatudHbix | [IpeacraBasgTy  necaTuuHylo  apoOb B BHJE
npoou po0eit. OOBIKHOBEHHOM, YUTATh M 3aMUCHIBATH, CPABHUBATD
(38 1) Jle#icTBHSL ¢ JecATHUHBIME apobsmu. OkpyrieHue |JACCATHYHBIC JpOOH, mpeqtarate W 00CYy:K1aTh

CIOCO0OBI YIIOPSIOUYUBAHUS JIECSITHIHBIX TPOOCH.

N306paxkaTh jgecsITHUYHBIE JApOOM TOYKAMU Ha
KOOPAUHATHOMN IIPSMOM.

BbIIBJISITE  CXOACTBA M pa3jiu4Ms  IPaBHI
apu(pMETUYECKUX NEHCTBUN C HATYPaJTbHBIMU YUCIAMU
U JIECAITUYHBIMU JApPOOSIMU, TOCIE COBMECTHOIO
aHaJIN3a.

BeimoansaTs apudmernueckue NENCTBUSA C
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JNECATUYHBIMU APOOSMU; BBINMOJHATH TPUKUAKY U
OII€HKY pe3yJbTaTa BbIUUCIECHUH.

IIpumMeHsATHL CBOMCTBA apU(PMETUUYECKUX ACHCTBUUN
JUTSl pAllMOHAIM3aLUY BEIYUCIICHUI.

IIpyMeHAT, NPABWIO OKPYIVICHUSI JECATHUYHBIX
npo0eit, mpyu HeOOXOAMMOCTH C BU3YaJIbHON OIOPO.
IIpoBoauth mcCaAeNOBAHUA CBOMCTB JECATHYHBIX
po0Oeit, onmupasich Ha YMCIOBBIC HKCIIEPUMEHTHI (B TOM
YHCIIE C TOMOILBIO KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O
Opo0siX, MPUBOAUTH HNPHUMEPbI U KOHTPIPHUMEDSI,
CTPOUTH BbICKA3bIBAHMS U OTpULIAHUS
BbICKA3bIBAHUU.

Pemathb npocreiiire TEKCTOBBIC 3a/1a4u, COJIepKaIe
IpoOHBIC JaHHBIC, U HA *HAXO0XKJACHHE YacTH IEJI0ro U
LEJIOr0 IO €ro 4YacTd; BBISIBJAATH HX CXOACTBA H
pa3anums.

MoaenupoBaTh XOJ PELICHHUS 3aJa4dl C MOMOILIBIO
pUCYHKa, cXeMbl, TaOnuipl. Pa3ouparh pasinuHble
pelIeHus, 3alIMCH PEIIEHN TEKCTOBBIX 3a/1a4.
OnepupoBath JPOOHBIMH YHCIAMH B PEATbHBIX
KU3HEHHBIX CUTYAaIUsX.

C mnomMombI0 mnexarora OUEHUBATH IIOJYYCHHBIN
pe3yJIbTaT, OCyLleCTBJIAATh CAMOKOHTPOJb, IIPOBEPSA
OTBET Ha COOTBETCTBUE yCIOBUIO, HAXOAUTDH OLINOKU.
3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHS apUPMETUKU

Harasanas
reoMeTpusi.

Muororpannuku. HW3o0paxkeHrne MHOTOIMPAHHHUKOB.

MOI[CJ'II/I IMPOCTPAHCTBCHHBIX TCIJI.

PacnosnaBaTh Ha  4YepTexax, PHCYHKAX, B
OKpYKalouemM Mupe IPSIMOYTOJIbHBIN
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Tena u purypsl
B IIPOCTPAHCTBE
(O )

[IpssmoyrosibHBIN napayenenunesn, Ky0. Pa3BépTku
Ky0a 1 mapasuiesenurea.
O0BéM Ky0a, IPSIMOYTOJIBHOTO NIapajuIeIeIUIE .

napajienenunesi, Ky0, MHOTOTpPaHHUKH, ONMHUCHIBATD,
HCNOJIb3YSl TEPMHHOJIOTHI0, OLEHUBATDH JINHCHHBIE
pa3Mephl.

IIpuBoauTh MpUMepPHI OOBEKTOB PEATHLHOTO MHPA,
UMeEIoIKX (OopMy MHOTOTpaHHHKA, MPSIMOYTOIBHOTO
napasenenunena, Kyoa.

N3006paxath Ky0 Ha KJIeTUaTOM Oymare.
HccaenoBath cBoiicTBa Ky0a, NpsIMOYTOJIBHOTO
napajuieNnenuneaa, MHOTOIPAHHUKOB,  HCIMOJb3Ys
MOJENM TMpU HEOOXOAUMOCTH C HaNpaBISIIOLIEH
MOMOIIIBIO.

Pacno3HaBaTh pa3BEPTKH KyOa U mapasuiesienunesa.
MopeaupoBath Ky0 U napamienenunes u3 Oymarua u
IPOYUX MAaTEpUaJoB, 10 o0pasily.

HaxoauTh  W3MepeHHs, BBIYMCIATH  I[UIOIAIb
MOBEPXHOCTH;  00BEM  Ky0a,  MPSMOYTOJIBHOTO
napajuiesienunena ¢ ONOpod Ha aJIroOpuTM YYEOHBIX
JEHCTBUH; HCCIAEN0BATH 3aBHCHMOCTL 00bEMa KyOa
OT JUTMHBI €ro peodpa.

HaOaogaTte ¥ NPOBOAUTH AHAJOTUM  MEXIY
MOHATHUSMU TUTOMIATU 1 00BEMA, TIEpUMETPA U TUIOIIA TN

HOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O
MHOIOI'DaHHUKAX,  NPUBOAMTH  NpUMEpPbl U

KOHTpIIpUMEpEL. PemaTh 3a7a4m U3 peaabHON KU3HHU.

IloBTOpenue
1 00001IeHUE
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATHUMA M METOJOB Kypca 5
Kjacca, 00001eHre 3HAHUH.

BuluMcJsATh 3HAYCHUSA BBIPAKCHUN, COAECpKALIUX
HaTypaJIbHbl€ YHUCJIa, OOBIKHOBEHHbBIE M JIE€CATUYHbIC
ApoOu, BBHINOJIHATH NpeoOpa3oBaHUsl YHCEN IpU
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HEO0OXOIMMOCTHU C HAMPABJISIONICH MOMOIIBIO.
BpiOuparh cnmoco0d CpaBHEHHUsI 4MCEll, BBIYUCICHUM,
NPUMEHSITh CBOWCTBa apUPMETUUYECKUX JCUCTBUI
JUISL pallMOHAIN3alMH BEIYMCIICHUM.

OcymecTBJIATH  CAMOKOHTPOJIb  BBINOJIHAEMBIX
JNEUCTBUM M CAMOIIPOBEPKY PE3YJIbTAaTa BBIYMCIECHUMN.
PemaTh mpocreiimue 3a1a4ud U3 PEAIbHOM >KU3HH,
NPUMEHATH MaTeMaTHYeCKHe 3HAHMSA I PELICHUA
3a/1a4 U3 APYrUuX y4eOHBIX NPEIMETOB.

Pemath mpocreiiniue 3a1a4u pa3HbIMHU CIIOCOOaAMU,
CPAaBHUBATh CHOCOOBI PEIICHMS 3a/1a4H, BHIOMPATh
PALMOHAJIBHBIH CIIOCO0.

6 kaacc (e menee 170 u)

Ha3zBanue
pasnaesa (TeMbl)
Kypca (4ucJjio

OcHoOBHoOE coep:kaHue

OcHoOBHBIE BH/IbI 1€ITEJIbHOCTH oﬁyqalomnxm

OKpyriieHUE HAaTypaJbHbIX YHCEII.
Jenutenu W KpaTHbIE 4HWCIA; HAUOOJBIIMK OOITUI
JIeJTUTE b U HauMEHbIIee 00111ee KpaTHOE.

Paznoxxenue 4yucna Ha IMPOCTBIC MHOXXHUTCIIN.
I[CJII/IMOCTB CYMMBI W IIPOU3BCACHUA. I[CJ'ICHI/IC C

4acoB)
Hartypaabuble |Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMU | BBIMOHATH — apudMeTHYeckHe  JAelicTBHA  C
ymucaa HATypaJbHbIMU YHCIaMU. YHCIOBBIE BBIPAKEHUS,| MHOTO3HAYHBIMM HATYpaJbHBIMU YUCIAMHU, HAXOAUTh
(30 9) NOPSIOK  JEWCTBUM,  HCIOJB30BAaHHWE  CKOOOK.|3HAYEHHsl YHCJIOBBIX BBIPAXKEHUM CO CKOOKaMH U 0e3

CKOOOK;  BBIYMCJISITH  3HAYEHUS]  BBIPAKEHUI,
COJIEpIKaILUX CTEIICHH.

BbINOJIHATH NPUKMAKY M OIEHKY 3HAauyCHUH
YUCJIOBBIX  BBIPAXKCHUN, MNPUMEHATb  NMPHEMBI

MPOBEPKH pe3yibTara.
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OCTATKOM.
Pemmenune TekCTOBBIX 3a7a4.

Hcnonp30BaTh NpH BEIYUCICHUSX MEePeMeCTUTeIbHOe
U coyeTaTejJbHOe CBOMCTBA  CJIOJKEHHSI H
YMHOKEHUS, pacnpeaenuTeIbHOE CBOMCTBO
YMHOK€HUSI OTHOCHUTEJLHO CJI0KEHHsI, CBOMCTBA
apugmMeTHYeCKHX A CTBUM.

HMccaenoBaTh YHCIOBBIC 3aKOHOMEPHOCTH, ITPOBOJIUTH
YHCJIOBBIC SKCIIEPUMEHTHI.

DopMyJIMPOBATH ONPeEAeTeHUs ICIIUTEIA U KPAaTHOTO,
HAuOOJIBIIIEr0 OOILIEro AEIUTEIsI W HAUMEHBIIETO
00I11leT0 KpaTHOIo, MPOCTOTO U COCTAaBHOI'O YHCEIL;
UCIIOJIb30BaTh 3TU MOHSATHUS MPU PEUICHUM 3a/ad ([pu
HEO0OXOIMMOCTHU C OMOPOM Ha AJITOPUTM IIPaBUJIA).
I[IpuMeHATH AJTOPUTMBI BBIYMCICHUS HaWOOJIBIIETO
o0111ero JeMUTeNsl U HaUMEHBIIEro OOIEero KpaTHOTro
JIBYX YMCEJl, AJITOPUTM PA3JIOKEHUS YUCIIa HAa TTPOCTHIE
MHOKHTEJIIH.

HccaenoBatb CcBOMCTBA JCIMMOCTH CYMMBbI U
MIPOU3BEICHUS YHCEJI C ONIOPOM HA BOIIPOCHBIH IJIaH.
IlpuBoauTh mNpHMepbI YHCEI C  33JaHHBIMU
CBOMCTBAMH, PACNO3HABATH BepHbIe M HeBEpPHbIE
YTBEPXKJIECHUA O CBOMCTBAaX 4YHUCEI, ONPOBEPrathb
HEBEPHBIE YTBEPKICHUS C IIOMOIIBIO KOHTPIIPUMEPOB.
KoncTpynpoBars MmaTeMaTH4ecKue NMPEAJIOKEHUSA C

MIOMOIIBI0 CBSI30K «W», «HWIN», «ECIH..., TO...» TIO
oOpasiry.

PeliaTh TEKCTOBBIC 3a/1aud, BKIIIOYAIOIINE TTOHSATHS
JICITUMOCTH, apuPMETHICCKUM crocooom,

UCII0JIb30BaTh MepedoOp BCEX BO3MOXKHBIX BAPUAHTOB C
OIIOPOM Ha BONPOCHBIU IJIaH.
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MogeaupoBath XOJ pEIICHUS 334a4d C IMOMOLIBIO
pUCYHKA, CXEMBbI, TaOJIUIIbI.

[IpuBoauTh, pa3zbupaTh, OLEHUBATH PpPa3THIHbIE
pelleHus, 3aNMCH PelIeHUl TEeKCTOBBIX 3a/Ja4 C
HaIIPaBJIAIOLIEH TOMOUIBIO.

Kputnueckn ouneHuBaTh NOJYyYeHHBIH Ppe3yJbTar,
HAXOUTh OIIMOKH, OCYIIECTBJIATh CAMOKOHTPOIb,
MpoBepssi OTBET HA COOTBETCTBHE YCJI0BHIO.

Harasaunas
reoMeTpusi.
IIpsimMbIe Ha
MJIOCKOCTH
(79)

[leprieH UKy ISIpHBIE IpsAMBIE. [TapannenbHbie
IIPSIMBIE.

Paccrosane mexnay IByMs TOYKamMHu, OT TOYKH [0
IIPSAMOM, JUIMHA IIyTH HA KBaJAPATHOU CETKE.
[IpuMepb! IPSMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh Ha 4epTekax, pPUCYHKAX CiIydau
B3aMMHOI'0 PACIIONIOKEHUS JBYX MPSMBIX.
HN3o00paxkarb c MOMOIIbIO YepTERHBIX
HHCTPYMEHTOB KJIETYaTON Oymare JIBE
NepeCEKaronecs NpsAMbIE, 1BE NapaJUICIbHbIE IPSIMBIE,
CTPOUTH NPSIMYIO, IEPIICHIUKYIISIPHYIO JaHHOM.
IIpuBoguTh NpUMepbI HapajlyIebHOCTH u
NEPHEHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3naBarhp B MHOTOYTOJIBHUKAX
NEPHEHANKYJIAPHbIE W IApaJUIeibHbIE  CTOPOHBI.
N306paxkaTh MHOIOYIOJBHUKH C IapajuleIbHbIMHU,
HEePIECHANKYIIPHBIMUA CTOPOHAMH 110 00pasily.
HaxoauTh paccrosiHue MEXIy ABYMS TOYKaMH, OT
TOYKH /10 IPSAMOM, IJIMHY IYTH Ha KBAaJPATHON CETKE, B
TOM YHCJIE UCTIOJIb3YSI LIU(PPOBBIE PECYPCHI.

Apodu
(32 4)

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApoOH,
cokpauienue 1pooeil. CpaBHEHHE U yHOPSAOYMBAHUE
TpoOeii.

JlecsiTuuHble JpOOU U METpUUYECKas CUCTEMA Mep.

CpaBHUBaTH U YNOPSJA0YMBATH JPpOOH, BHIOMPATH
CIoco0 CpaBHEHHUsI IPOOEH.

IIpeacraBasitb  JecATUYHBIE  JIpoOM B BHUJE
OOBIKHOBEHHBIX JIp0OCHi M OOBIKHOBEHHBIE B BHJIC
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Apudmernueckue ACUCTBUS C OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMH.

OtHomienue. JlemeHne B JTaHHOM  OTHOIICHHH.
Maciura0, nponopuusi.

[TonsiTue mnpoueHra. BeiuucieHue mponeHTa OT
BEJIMYMHBI U BEJIMYUHBI 110 €€ IPOLICHTY.

Pemenne TEKCTOBBIX 3amad, coAep Kalux Apoou u
MPOLICHTHI.

[Ipaktuueckass  pabora  «OTHOIIEHWE  JJIUHBI
OKPY>KHOCTH K €€ AUaMETPy».

NECATUYHBIX, HCIO0JIb30BaTh IKBHUBAJICHTHBIE
npeacTaBjaeHusi APOOHBIX YKCENl MPU MX CPAaBHEHUH,
OpU  BBIUMCIEHUAX  (IpU  HEOOXOAUMOCTH  C
HaMpaBJISIOLIEH TOMOIIBIO).

Hcnoan3oBath NECATUYHBIE npobu npu
npeoOpa3oBaHUU BEJIMYMH B METPUUYECKOW CHCTEME
Mep.

BeinosiHATe  apudgmerHyecKkue  JACHCTBHA  C
OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU.
BbluMcasiTh 3HAYEHHsI BBIPAXKEHUN, COJIEPKALIUX
OOBIKHOBEHHBIE M JIE€CATUYHBIC JApPOOU, BBHIMOTHSITH
npeoOpa3oBaHus  ApoOeil, BbLIOMpPATH  CHOCO0,
NMPUMEHSITH CBOICTBA apU(PMETHUECKUX JEHCTBUN IS
palrOHaIM3alUy BBIYUCIEHUN.

CocTaBasiTb OTHOLIEHUS U IPONOPLUU, HAXOAUTH
OTHOILIEHUE BEJIMYUH, JEIUTh BEJIWYMHY B JIaHHOM
OTHOILICHUM.

HaxoauThs 3KCIIEPUMEHTAJIBHBIM MYTEM OTHOIICHHE
JUIMHBl ~ OKPY>XHOCTH K €€  nuamerpy (mpu
HEOOXOMMOCTH C HaIIPaBJISIFOIIEH TOMOLIBIO).
Haxoauth, Macmta® 1jaHa, KapThl M BBIYUCIATH
pacCTOSIHMS, MCHOJb3ys Maciutad ¢ Oomopoll Ha
QITOPUTM Y4EOHBIX JCHCTBHIA.

OOBSICHATH, YTO Takoe MPOLEHT, YMNOTPeOIaTh
000pOTHI pe4Yd CO CJIOBOM «IPOLEHT». BbIpaxkaThb
IPOLIEHTHI B APOOSX U 1poOU B MPOLEHTAX, OTHOILICHHUE
JBYX BEJIMYUH B IIPOLECHTAX.

BpIyucaATh IIPOLICHT OT YHUCIA U YHUCIO IO €r0
IPOLIEHTY.
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Okpyrasitb  ApoOM M MOPOLEHTHI,  HAXOAMTH
OpuOIMKEHUST  4YHMCesl IpU  HEOOXOAUMOCTH €
UCIIOJIb30BaHUEM BU3YaJIbHOM OMOPHI.

PemaTh 3aga4m Ha 4acTH, NNPOLEHTHI, IPOIIOPLIUH, HA
HaXOXJeHUe JApoOu (MpoleHTa) OT BEIUYUHBI U
BEJIMYMHBI TI0 €€ Apoou (IIPOLIEHTY ), IPOOH (TMPOIIEHTA),
KOTOPBIM COCTaBJISACT OJIHA BEJIMYMHA OT JPYrOH.
IlpuBoauTb, pa30upaTb, OLEHHUBATH PAa3JINYHBIC
pelIeHus], 3aliCU PEHIeHU TEKCTOBBIX 3aJad IpHU
HEO0OXOJIMMOCTHU C HAMPABJISIONICH MOMOIIBIO.
N3BaexkaTs uHpopManmMo U3 TaOIUL U JUArPAMM,
UHTEPIPETUPOBATh TAOJMYHBIE JaHHBIC, OINpPEAEATh
HauOoOJblIEE W HAWMEHbIIEEe U3 MPEJICTABIECHHBIX
JTaHHBIX.

Harasanas
reoMeTpusi.
Cummertpust
(64)

OceBas cummertpus. LlenTpanbHas cumMmmeTpus.
[TocTpoenne CUMMETPUYHBIX UTYD.
CummeTpus B IPOCTPAHCTBE.

Pacnmo3naBaTh Ha uepTeXXax ¢ H300paKEHUSX,
u3o0paxkarb OT pPYKH, CTPOMTHh C I[OMOIIBIO
WHCTPYMEHTOB burypy (oTpe3okK, JIOMaHYo,
TPEYTOJIbHUK, NPSIMOYTOJIbHUK, OKPYHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCHUTEIBHO MPSIMOU, TOUYKH
C HaIIPaBJIAOLIEN TOMOLIBIO.

HaxoguTh npumepbl CHMMETPUM B OKPYXAKOIIEM

MUDE.
MopenupoBatb U3  Oymarm  aBe  (UIYpHI,
CUMMETPUYHBIE OTHOCHUTENBHO psIMOif;

KOHCTPYHPOBATh T'€OMETPUYECKUE KOH(DUTypaLUH,
UCIIOJIb3ysl CBOWCTBO CHUMMETPHUU, B TOM YHCIE C
MOMOIIIBIO IIUGPOBBIX PECYPCOB € ONMOPOM HA aJITOPUTM
y4eOHBIX JEHCTBUI.
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Bripaxkenus
¢ OykBamu
(6 1)

[Ipumenenue OyKB Ui 3alMCH  MaTEMaTHYECKUX
BBIPKCHUH 51 IIPEIJI0KEHNM. *BbykBeHHbIE
BBIPQXEHUSI U YMCIIOBBIE [TOICTAHOBKU ™.

bykBeHHBIE DPaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO
KOMITOHEHTa. POPMYJIBIL.

Hcnoan3oBaTh OyKBbBI 111 0003HAYEHUS YHCEI, TIPU
3allMCM MAaTEMAaTUYECKUX YTBEPKICHUM, COCTABIATH
OYKBEHHBIEC BBIPAXKEHUS MO YCIOBUIO 33/1a4u.
HccnenoBaTh HECTI0KHBIE YUCIIOBbIE 3aKOHOMEPHOCTH,
UCII0JIb30BaTh OYKBBI JIJISl MX 3aIUCH.

BbIYHCAOATH  YHCIOBOE  3HAu€HUE  OYKBEHHOTO
BBIPKEHUS TIPU 33JaHHBIX 3HAYCHUSIX OYKB C OTMOPOM
Ha QJITOPUTM YYEOHBIX JICHCTBHIA.

3anuceiBaTh (QopmyJbl: IepUMETpa U IUIOLIAAU
NpSMOYTOJbHHUKA, KBaJpara; [UJIMHBI OKPY>KHOCTH,
IUIOIIAAA KPYTa; BHIMOJHATH BBIYMCJIEHHUS 10 3TUM
dbopmynam.

CocrTaBasath GopMyJibl, BbIPAXKAIOIINE 3aBUCHMOCTH
MEXIy BEIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHUE;
LI€HA, KOJWUYECTBO, CTOMMOCTh; MPOU3BOJIUTEIIBHOCTb,
BpeMsi, 00BEM palOThl; BBIMOJHITH BBIYUCICHUS TIO
3TUM (popMyiam.

Haxoaurtnb HEU3BECTHBIN KOMIIOHEHT
apu(pMETHIECKOTO JCHCTBUS.

Harasaunas
reoMeTpusi.
Durypsl

HA ILIOCKOCTH
(14 4)

YeThIpEXYTOIBHUAK, IIPUMEPBI YETBIPEXYTOJBHHUKOB.
[IpsAMOYTOJIBHUMK, KBagpaT: CBOMCTBA CTOPOH, YTJIOB,
UaroHajiei.

N3mepenue yrioB. Buasl TpeyrojibHUKOB.

[lepumerp w™HOTOyTONBHUKA. [lmomans urypsr.
@opmynbl IEPUMETPA U TLIOLAAU MPSIMOYTOJIbHUKA.
[TpubmmxkEaHOe N3MEpeHue TUIomanu Guryp.
[Ipaktuueckas padorta «Ilnomans kpyray.

N3006paxkaTh Ha HETMHOBAHHOM U KJleTYaTOl Oymare c
HCITOJIb30BaHUEM YePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJbHUKA C 3aJaHHBIMU CBONCTBAMU: C
napauieibHbIMM,  MEPIECHIUKYJISIPHBIMU,  PABHBIMU
CTOPOHAMHU, MIPSIMBIMU YTJIAMHU U JP., PABHOOECAPECHHBIM
TpeyrosibHUK. Ilpemsiarare U 00CyxkaaTh CHOCOOBI,
AJITOPUTMBI [TIOCTPOCHUSI.

HccaenoBaTh, UCTOJIB3Ys SKCIIEPUMEHT, HaOI0ICHUE,
MOJICTTUPOBAHUE, CBOMCTBA MPSAMOYTOJIbHUKA,
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KBajipaTa, pa3OMBaTh Ha TPEYTrOJIbHUKU C ONOPOH Ha
BOIIPOCHBIN IUIAH.

O0ocHOBBIBATH, ONPOBEPrarb C  I[OMOIIBIO
KOHTPIPHUMEPOB YTBEPXKACHUS O MNPAMOYIOJIbHUKE,
KBaJpare, pacmo3HaBaTb BEPHBIE U  HEBEPHBIC
YTBEPKIACHUS.

N3mepAaTh U CTPOUTH C IIOMOIIBIO TPAHCIIOPTHPA YIIBI,
B TOM YHUCJI€ B MHOTOYI'OJIbHMKE, CPAaBHMBATh YIJIbI,
PACMO3HABATBL OCTPHIE, MPSMBIE, TYIIbIE, PA3BEPHYTHIC
YTJIBL.

PacnioznaBars, u300paxarThb OCTPOYTOJIBHBIN,
OPsIMOYTOJIbHBIN, TYHOYTOJbHBIM, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUM TPEYroJIbHUKHU (IPU HEOOXOJUMOCTH
C MCIOJIb30BaHUEM BU3YaJIbHOM OMOPHI).

Bpruucasitb IEpUMETP MHOIOYIOJIbHUKA, ILIOLIAJb
MHOTOYT'OJIbHUKA pa30MeHNEM Ha IPSIMOYTOJIbHUKH, Ha
paBHbI€ (PUTYPBI, UCIIOIB30BATh METPUUECKHUE €AMHUIIBI
U3MEpEHUs JUIMHBI U IUIOAAU C ONIOPOM Ha aJITOPUTM
y4eOHBIX JEHCTBUI.

Hcnoab3oBaTh NpUOJIMKEHHOE HW3MepeHHe UIMH U
IJIOMIaJIeH Ha KiIeT4aTod Oymare, NpUOIMKEHHOE
U3MEPEHHUE JUIMHBI OKPYKHOCTH, IO KPYTa.

IMonoxxuTEIBHBI
eu
OTpUIIATE/IbHbIE
qyucaa

(40 v)

enble wywncima. Moaynp uyucna,

reoMeTpu4ecKas
MHTEpIpeTaunst Moayss. YUCIOBBIE TPOMEKYTKH.

[TonoxurenbHbIE u OTPULATEIIbHBIE
CpaBHEHME MOJIOKUTENBHBIX U OTPUIATEIbHBIX YUCE.
Apudmerrueckue AEUCTBUS C TOJIOKUTEIbHBIMU U

OTPpULIATCIIBHBIMHU YK CJIaMU.

qucia.

IIpuBoauTh mpuUMePHI HCIIOIB30BAaHUA B PEATBHON
YKA3HU MOJIOKUTEJIBHBIX U OTPULATEIILHBIX YUCET.
HN3o0paxars 1nenple 4ucia, [OJIOKUTEIbHBIE U
OTpHILIATENIbHBIC YMCJIA TOYKAMUA HA YUCIIOBOM IPAMOM,
HCNO0JIb30BaTh YHCJIOBYK) MPSMYI IS CPaBHEHMS
YHCEeJL.

54




Pemmenue TekCTOBBIX 3a7a4.

IIpuMeHATH, NpaBWJIa CPAaBHCHUS, YNOPSAA0YUBATH
LeJIbIE YKCIIA; HAXOAMTH MOYJIb YUCIIA.
®opMyIHPOBATH NpaBWJIa BBIYMCIICHUS C
IIOJIOXKUTEIIBHBIMA M OTPULATEIIBHBIMUA  YMCJIAMH,
HAXOAWTHh  3HAYEHHMS]  YHCIOBBIX  BBIPAKEHWIA,
CoJIepKaIIUX JIEUCTBUSA
C MOJIOKUTEIBbHBIMU U OTPULIATEIBHBIMU YHACIAMU IIPH
HEOOXOMMOCTH C OIOPO Ha arOPUTM MpaBUJIA.
IIpuMeHATH CBOMCTBA CIOXKEHUS U YMHOXCHHUS I
npeoOpa3zoBaHus CyMM U IPOU3BEICHUM.

IIpencraBiaenue
JAHHBIX

(61)

[IpsimoyroJsibHasi cUCTEMa KOOPJIMHAT HA IUIOCKOCTH.
KoopnuHatel TOYKM Ha IUIOCKOCTH, alcuucca M
OpJUHAaTA.

CronbuaThie U KpyroBble JUarpaMMbl.

[Ipaktuueckas padora «I[locTtpoenue auarpammy.
Pemenne TEKCTOBBIX 3ajad, COJEpPKAIUX JaHHbIE,
Mpe/ICTaBIICHHbIE B TAOJIUIIAX U HA IUarpamMmax.

O0bsiCHATH U WLIIOCTPUPOBATH NOHATHE
IPSAMOYTOJIBHOM CHCTEMBI KOOPAMHAT HAa IUIOCKOCTH,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha

KOOPJIMHATHOM IJIOCKOCTH TOYKM U (PUrypsl mo
3aJlaHHBIM  KOOpAMHATaM, HAXOAUThb KOOPJAUHATHI
TOYEK.

YuraTth cTONOYATBIE H  KPYTOBBIE JIHArpaMMBbI,
HHTEPIPETHPOBATh JIaHHBIC; CTPOMTH CTOJIOYATHIC
JAarpaMmbl.

HUcnoab3oBarth HHPOPMALMIO, [PEACTABICHHYIO B
Ta0auuax, Ha Jguarpammax Jjisi pelieHUsl TEKCTOBBIX
3a7a4 M 3a/1a4 U3 PeAIbHOMN KU3HMU.

Harasagnaa
reoMerTpus.
Durypsl

B IPOCTPAHCTBE
99

[IpssmMoyrosibHBI  mapajuienenunen, Kyo0, mpu3Ma,
nupamMyja, KOHyC, IIWIIMHIAp, wmap U cdepa.
N300paxenue npocTpaHCTBEHHbIX Guryp. [Ipumepsl
pa3BEPTOK MHOIOTPAHHUKOB, LIUJIMH]PA U KOHYCA.

[TpakTnueckass  pabora  «Cozmanue  Mozenei

Pacno3naBaTh Ha yepTekax, PUCYHKaxX, ONMUCHIBATH
nupamMuay, —OpusMy, — I[WIMHIOP,  KOHYC,  Liap,
U300paxkaTh UX OT PYKHU, MOAETHPOBATH U3 OyMaru,
IUIACTWJIMHA, IPOBOJIOKM M Jp. C HaIpaBIAOLIECH
nomomibto.  [lpuBoauTh  mpuMepbl  OOBEKTOB
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MPOCTPAHCTBEHHBIX (UTYDY.

[lonatue o00BEMA; eaUHUIIBI U3MEpPEHUs 0O0bEMa.
O0bEéM MpPAMOYTOJIBHOTO Tapajulesenunena, Kyoa,
dbopmyIibl 00bEMA.

OKpPY’KaIoIIEro MHpa, MUMEKLUX (POpMbl Ha3BaHHBIX
TEI.

Hcnonb30BaTh TEPMHHOJOTHIO: BEpIIMHA, pedpo,
rpaHb, OCHOBAaHUE, BBICOTA, paaAyC U AUAMETP,
pa3BEPTKA.

N3yuaTrb, WHCIONB3YS OKCIIEPUMEHT, HAOIIOEHUE,
U3MEPEHUEe,  MOJEIMPOBAHHE, B  TOM  YHUCIE
KOMIIBIOTEpPHOE, U ONMHUCHIBATH CBOMCTBA HAa3BaHHBIX
T€ll, BBIABJATH CXOACTBA M Pa3JIUYHUA: MEXIY
NMPAaMHUAION U IIPU3MOM; MEXKIY IWIMHAPOM, KOHYCOM H
1apOM.

Pacnmo3HaBaTh pa3BEPTKM Mapajuiesenunena, kKyoa,
MIPU3MBI, MUPAMU/IBI, KOHYCa, LUUJIMHIPA;
KOHCTPYUPOBaTh JIaHHBIE Tela U3  Pa3BEPTOK,
CO3/[1aBaTh UX MOJIEJIA C HAMPABJISIOUIEH TOMOIIBIO.
Co3naBaTh MOAENH INPOCTPAHCTBEHHBIX Guryp (u3
OyMmaru, MpOBOJIOKH, TUTACTUIIMHA U JIp.) C OMOPOM Ha
ITOPUTM YYCOHBIX TEeHCTBUH.

HN3meparp Ha MOJeJIsIX: JUTUHBI pebep
MHOTOI'PaHHUKOB, THAMETP MIapa.

BoruncasTs mo ¢gopmyaam: o0bEM NPSIMOYTOJILHOTO
napajuiesienunena, Ky0a; HCIOJIb30BaTh  EAUHULBI
u3MepeHus 00bEMa; BBIYHCAATH OOBEMBI  Tel,
COCTaBJICHHBIX U3 KyOOB, Mapauie/IeNUIe/IOB; pemaTh
3aJJa4d  C pEAIbHBIMU JAaHHBIMM C OINOpPOM Ha
CIIPaBOYHYI0 HH(POPMAITHUIO.

IToBTOpEHUE,
00001IeHME,

HOBTOpCHI/Ie OCHOBHBIX IOHSITUM U MCTOAOB KYpPCOB 5
uob KJIaCCOB, O606HIGHI/I€ N CUCTCMAaTHU3al s 3HAHUU.

BuruncasaTh, 3HAUYCHUS BLIpa)KGHHfI, COACPpIKAUX
HaTypaJIbHBIC, OCJBIC, ITOJIOKUTCIIBHBIC )41
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cCucremMmaTrmnlanm
b |

(20 v)

OTpULIATEIbHBIE YKCIIa, OOBIKHOBEHHbBIE U JIECATUYHBIC
OpoOu, BBINOJHATH  IpeoOpa3oBaHUs  YuCed H
BBIPQXKEHUM NpU HEOOXOJMMOCTH C HaIpaBIISIIOIIEH
IIOMOILIBIO.

BriOupath cnocod cpaBHEHUs 4YHUCEIl, BBIYMCIICHUH,
NPUMEHSITh CBOMCTBA apu(PMETHUECKUX JEHCTBUN IS
palMOHAIM3alUU BBIYUCIICHUN.

PemaTh mpocTeiiue 3aga4d U3 PEAIbHOU >KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUA U1 pelIeHUs
3a/1a4 U3 APYTUX NPEIMETOB.

PemaTs nmpocreiiime 3a1a4i pa3HbIMH CIIOCO0aAMM.
OcyumiecTBJIATE  CAMOKOHTPOJIb  BBINOJIHACMBIX
JNEUCTBUM U CAMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (110 'OJAM OBYYEHMUA)

7 kaacc (He menee 102 u)

Ha3Banue
pa3aesa (TeMbl)
Kypca (4uciio

OcHoBHOE coaep:xaHHue

OcHoBHBIE BH/AbI A€ATCJIBbHOCTH oﬁyqaloumxca

Pemienne OCHOBHBIX 3a7a4 Ha ApOOU, MPOLIEHTHI U3

4acoB)
Yucaa u [ToHATHE pallMOHAIIBHOTO YHCIIA. CucremMaTu3upoBaTth H o06oramarb 3HaHUS 00
BbIUHCJIeHHsA. |ApudmeTndeckue ACHCTBUA €  palMOHAIBHBIMU | OOBIKHOBEHHBIX M IECATUYHBIX TPOOSX.
PanuonajibHble |YHCIIAMU. CpaBHeHue, ynopsnounBanue | CpaBHUBATh " yHOpAI0YUBATH apoou,
ymncaa pallMOHANIbHBIX YHCEI. npeoOpa3oBbIBass MNpPU HEOOXOJUMOCTU JIECSITUYHBIC
(25 9) CreneHb C HaTypaJbHBIM IOKA3ATEIIEM. apoOu B OOBIKHOBEHHBbIE,  OOBIKHOBEHHBIE B

JACCATHYHBIC, B YaCTHOCTHU B 6CCKOH€IIHYIO ACCATUIHYIO
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peaNbHOUN IPAKTUKU.

HpI/ISHaKI/I ACIIMMOCTH, PA3JI0XKCHHA Ha MHOXHUTCIN

HaTypaJIbHbIX YUCCII.
PeanbHble  3aBHCHMOCTH.
IMPpOINOpUHUOHAJIBHOCTH.

[lpsmass u  oOparHas

poOb.

IIpuMeHsiTL pa3HoOOpa3HbIe CHOCOObI M NPHEMBI
BBIYMUCJICHUS] 3HAYeHUH JPOOHBIX BbIPAKEHNI,
cojiepKalmux OOBIKHOBEHHbIE M JIECATUYHBIE JIPOOHU:
3aMEHSATh TpPU HEOOXOJIMMOCTH JACCATHYHYIO JApOOb
OOBIKHOBEHHOW U  OOBIKHOBEHHYIO  JIE€CATUYHOM,
IPUBOJINUTH BBIpakeHUE K (popme, Hamboee ymaoO0HOM
JUIST  BBIUMCIEHUHW,  TPeoOpa3oBbIBAaTH  JPOOHBIC
BBIpQXKEHUS HA YMHOXXCHUE M JI€JICHUE HECATUYHBIX
npoOeil K JACUCTBUSIM C UEIbIMU 4yuciaamu (TIpu
HEO0OXOIMMOCTHU C HAMPABJISIONICH MOMOIIBIO).
I[IpuBoauTh 4YKMCJOBbIE W OyKBEHHbIE TPUMEPHI
CTENEHU C HaTypajdbHBIM [OKa3aTejaeM, OOBICHAA
3HAYEHUS OCHOBAHMS CTENEHU M INOKAa3aTelsi CTENEHH,

HAXOJUTh 3HAueHus creneHedl Bupa a’’ (a — moboe
paMOHAIIBHOE YHCIIO, 7 — HATypaJlbHOE YHCIO) C
OMOpPOM HA CIIPABOYHYIO HH(POPMALIHIO.

Ilonumate cMbICa 3anMcd  0OJBIIMX 4YHCEJd C
MOMOIIbIO JeCATHUYHBIX APo0eill U cTeneHed Yuc/a
10, IpUMEHATH X B PeaJbHBIX CUTyalMsIX.
IIpyMeHsAITL NPU3HAKU JEIUMOCTH, Pa30XKEHUS Ha
MHOXUTEIU HATypPAJIbHBIX YUCEI.

Pemiats mpocreiiiue 3aga4M Ha YacTu, IPOLIEHTHI,
IPOIOPIIMK, HAa HAxXOXJeHue npolOu (MpoIreHTa) OT
BEJIMYMHBI M BETUYMHEI 110 €€ TpoOu (IPOLEHTY), ApOooH
(mpoueHTa), KOTOPBIA COCTaBISET OJHA BEJIMYMHA OT
npyrou.  IlpuBoauTh, pa3dupaTb, OLEHUBATH
pazIuyHble pEUIeHUs, 3alHMCH PELIEHUH TEKCTOBBIX
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3a/1a4.
PacnozHaBath M OOBSACHATH, ONHpaAsACh  HA
onpeeeHus, MpsMO MPOMOPIMOHAIBHBIE U 00paTHO
IPONOPLUHUOHAIIbHBIE 3aBUCUMOCTH MEK/1y BEJIMUMHAMU;
NPUBOIANTL TPUMePbl JTUX 33aBUCUMOCTEH U3
pealibHOTO MHpPA, U3 APYTUX YUEOHBIX IPEIMETOB.
Pemare npocreiiine nmpakTuKO-OPHEHTHPOBAHHbIE
3aJa4M HA APo0U, NPOLEHTHI, MPSIMYI0 U 00PaTHYIO
NMPONOPUHOHAIBHOCTH, MPOMOPIUH.

AuredOpandecku

¢ BbIPAKCHUA
(27 v)

bykBennsie BblpaxeHus. [lepemennsie. JlomycTumeie
3HA4YECHUS NTEpEMEHHBIX. POPMYJIBI.

[IpeoOpa3zoBanre OYKBEHHBIX BbIPAKEHUI, pACKPBITHE
CKOOOK U MpHUBEICHNUE MOAOOHBIX ClIaraeMblXx.
CBoONiCTBa CTENEHH C HATYyPAIBHBIM II0Ka3aTEJIEM.
MHuorowiensl. CiioxeHHe, BBIYATAHHUE, YMHOXXCHHE
MHOTOWICHOB. DOPMYJIbl COKPAIEHHOIO YMHOXECHHUS.
Pa3noxenne MHOTOUYJIEHOB HA MHOYKUTEIIH.

OBaazers Ha 0a30BOM YPOBHe ajlreOpanydeckoil
TEPMUHOJIOTHEN U CHUMBOJIUKOW, NPUMEHATH €€ B
IIPOLIECCE OCBOEHMSI Y4EOHOT0 MaTepuaIa.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKEHUN NIpH
3aJJaHHBIX 3HAUEHUSAX OYKB; BBIIIOJHATH BHIYMCICHUS 10
dbopmynam.

BoinosHaTh npeoOpa3oBaHMsl LEJIOIO BBIPAKEHUS B
MHOTOUWIEH TPUBEIACHUEM TMOAOOHBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK.

BbINOJIHATH YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U
MHOTOYICHA Ha MHOTOWIEH, NPUMEHSATH (OPMYJIbI
KBaJjpaTa CyMMbl M KBaJpara pa3HOCTU C OINOPOM Ha
CIIPaBOYHYIO WH(POPMAITHIO.

OcymiecTBJASATL  PA3JIOKEHUE  MHOTOWIEHOB  Ha
MHOXXHMTENIM MyTEM BBIHECEHUS 3a CKOOKM OOIIero
MHOXXHTEJS, HpUMEHEHUus  (POopMylibl  pa3HOCTH
KBaApaToB, (OPMYJ COKPAIIEHHOTO YMHOMXEHUS C
OIIOPOM Ha CIIPaBOYHYI0 UHPOPMALUIO.

IIpumensiTh 1peoOpa3oBaHUE MHOTOYJIEHOB IS
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peLIEeHUs Pa3IMYHbIX 3a1a4 U3 MATEMATUKU, CMEKHBIX
IIPEAMETOB, U3 PEAIIbHOM IIPAKTUKHU.
3HAKOMUTBHCH C HCTOPHEH PAa3BUTUSA MATEMATUKH.

YpaBHeHus
U HepaBeHCTBA
(20 9)

VYpaBHeHUe, TpaBujia NpPeoOpa3oBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JInHenHoe ypaBHEHHE C OTHOU IEPEMEHHOMU
IIEPEMEHHOW, PEUICHUWE JIMHEHHBIX  YPaBHECHUM.
Pemrenne 3a1a4 ¢ nOMOIIBIO YPABHEHHM.

*/luneliHOe ypaBHEHUE C IBYMs [IEPEMEHHBIMHU U €r0
rpadux® Cucrema IBYyX JHMHEHHBIX YpPaBHEHUU C
JIBYMs IIEpEMEHHBIMU. PellieHue cucrem ypaBHEHUU
CrI0cO00M MOJCTAHOBKH U CIIOCOOOM CIIOKEHMUSL.

Pemiath JIMHEWHOE YpaBHEHUE C OJHOW NEPEMEHHOM,
NPUMEHs] MNPaBWJIAa IIepexoJa OT HCXOIHOIO
ypaBHEHUS K paBHOCUJILHOMY eMy 00Jiee IPOCTOro BUA.
IIpoBepsiTh, ABIIAETCS I KOHKPETHOE YHCIO KOPHEM
YPaBHEHUS.

IMopOoupare mnpumMepsbl Iap YKUCEN, ABJISIOLIUXCA
pelieHneM  JMHEWHOTO  YpPaBHEHMS C  JBYMs
NIEPEMEHHBIMU.

CTpouTh B KOOpDJMHATHOM IIOCKOCTH TIpaduk
JMHEHHOr0 YpaBHEHMSI C JIByMsI MEPEMEHHbIMU (IIpH
HEOOXOJMMOCTH C  HCIOJB30BAHUEM  CMBICIOBOM
OTIOPBI); MOJAB3YSICh PapUKOM, MPUBOAUTH MPUMEPHI
pelIeHNs YPaBHEHUS.

Haxoauth penieHue CHUCTEMBbI JBYX JIMHEHMHBIX
YPaBHEHUW C JBYMS IIEPEMEHHBIMH C OIIOPOM Ha
QITOPUTM YUEOHBIX ICHCTBHIA.

CocTaBiasiTh M peliaThb YPAaBHEHUE WIH CUCTEMY
YPaBHEHHM IO YCJIOBHIO 33/1a4d, UHTEPIPETUPOBATH B
COOTBETCTBMM € KOHTEKCTOM 3aJa4M I1OJyYECHHBIN
pe3yJabTaTr ¢ OIIOPOU HA BOIPOCHBIN IIJIAH.

Koopannarel
U rpapuku.
DOyHKIMHA
(24 9)

Koopaunata Toukm Ha  mpsaMou.  YucnoBble
IIPOMEXYTKU. Paccrosgnue Mexay AByMs TOYKaMHU
KOOPJAWHATHOU MPSAMOM

IIpssMoyroJyibHast cucremMa KOOPAMHAT HA IUIOCKOCTH.

HN3o0paxarh Ha KOOPAMHATHOM NPSAMOW TOYKH,
COOTBETCTBYIOLME 3aJaHHBIM KOOpJAMHATaM, JIyYH,
OTpPE3KHU, VHTEPBAJIbI; 3anMChIBaTh 150, Ha
anredpanvyeckoM s3bIKe.
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[Tpumepsl rpadukoB, 3aJaHHbIX GopMynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

[Tonarne ¢ynkuun. ['padux ¢ynkuauu. CBolcTBa
byukiui. Jluneitnas ¢ynkaus. [locrpoenue rpaduka
nuHeliHon Qynkuuu. ['paduk byukimu y = kx + b.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO
3a1aHHBIM KOOpAMHATaM; CTPOUTH rpaduku
HECJIOKHBIX 3aBUCUMOCTEH, 3alaHHbIX (OpMyJaMH, B
TOM YHKCJIE C TOMOIIBIO HU(PPOBBIX TAOOpPATOPUH.
IIpuMeHATD, U3y4YaTh NpeumMylIecTBa,
HHTEPNPEeTHPOBATH rpaduyeckuit croco6
IIPEJICTABIICHUS W aHAJIM3a Pa3sHOOOPA3HON KU3HEHHOU
uHbopMaInu.

OcBauBaTh Ha 0a30BOM YpOBHE MOHSTHE (PYHKIIHH,
OBJIAJIEBATh (PYHKIMOHAIBHOW TEPMUHOJIOTHEM.
Pacnmo3HaBath JuHeElHy0 QyHKIUO y = kx + b,
ONMHUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYECHUU
k03¢ puLeHToB k& 1 b (Ipu HEOOXOJUMOCTH C OMOPOM
Ha aJITOPUTM IPABUJIA).

Ctpouts rpaduku JTHMHEHHONW QyHKIMH, QYHKIHH y =
kx + b

Hcnoab3oBats nudpoBbie pecypesbl I HOCTPOCHUS
rpadukoB GYHKIMIA U U3YyUYEHUS UX CBOMCTB.
[IpuBOoaUTE mNpHUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B
peanbHbIX Mpolieccax U SIBJICHUSX.

IloBTOpEeHne
U 00001IeHUEe
(6 v)

[ToBTOpEHME OCHOBHBIX MOHATUA U METOAOB Kypca 7/
Kj1acca, 0000IeHIe 3HAHUH.

BeiOupaTb, NIpUMeHSTHh CNOCO0OBI CPAaBHEHHUS YHUCEI,
BBIYHCIIEHUH, NTPeoOpa30BaHUil BBIPAXKEHUH, pELIECHUs
ypaBHEHHN TpU HEOOXOJMMOCTH C HAMpaBISIONICH
MOMOIIIBIO.

OcyumiecTBJIAT  CAMOKOHTPOJIb  BBINOJIHACMBIX
JNEUCTBUM U CaMOIIPOBEPKY pE3yJbTara BBIYUCICHUH,
npeoOpa3oBaHUM, TOCTPOCHUH.

PemaTs nmpocTeiiue 3aga4M U3 PEAJIbHON >KU3HH,
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NMPUMEHATh MaTeMaTH4YeCKHe 3HAHUS Ul PELICHUS
3a7a4 U3 IPYrux MpeIMETOB.

Pematn npocreuime TeKCTOBbIE 3aa4u,
CPAaBHUBATh, BLIOUPATH CIIOCOOBI PEIICHUS 3a1a4H.

8 kiacc (He MeHee

102 u)

Ha3zBanmue
pa3jaejia (TeMbl)
Kypca (4uciio

OcHoBHOE coepkaHue

OcHoBHbBIE BUIBI IEATEJIHHOCTH 00Y4AIOIINXCS

ApudmMeTnueckuii KBaJpaTHbI KOPEHb.
VYpaBHeHue BUIa X> = a.

CpoiictBa apu(METUYECKHX KBAJPATHBIX KOPHEH.

[IpeoOpazoBanue YHUCIIOBBIX
COJICpIKaIIMX KBaJIpaTHbIE KOPHHU.

BBIPAKEHUU,

4acoB)
Yucna u KBagpatubeiii kopeHb u3 uucina. [lonstue o00|@opmMyaupoBaTh omnpeaejeHne KBaIpaTHOrO KOPHS
BBIYNMCJEHHS.  |UPPALMOHAIBLHOM uucie. JlecaTuunble NpUOIMIKEHUS |U3 YUCia, apu()METHYECKOr0 KBaJpaTHOIO KOPHS IpHU
KBagpartHnbie UPPALMOHAJIBHBIX YUCEIL. HEOOXOMMOCTH C BU3yaJIbHOM ONOPOii.
KOPHH JenctBurenbHele yncia. CpaBHeHHE NeUCTBUTENBHBIX | [IpuMeHsiTh  Omepanyio W3BICYEHUS KBaJAPAaTHOIO
(159) YUCElL. KOpPHS M3 4YHCJIAa, MCHOJb3ysl MPU HEOOXOAMMOCTU

KAJIbKYJISATOP.
OuneHuBaTh KBQJAPATHBIC KOPHH ILEIBIMH YHCIAMHU U
TNECATUYHBIMH JIPOOSMHU.

CpaBHUBATHL M YNOPSAOYMBATH PALMOHAIBHBIE H
VPPALUOHAIBHBIE YHUCJA, 3alUCAHHBIE C TMOMOIIBIO
KBaJpaTHhIX  KOpHEW TpuU  HEOOXOAUMOCTH  C
HAMPaBJISIOLIEH TOMOILBIO.

HccnenoBath ypaBHEHUE X2 = a, HAXOJUTh TOYHBIE U

npubIMKEHHBIC KOpHU TIpH a > ().

HccaenoBaTh CBOICTBA KBAAPATHBIX KOPHEH, IIPOBOIA
YUCJIOBBIE  DKCIHEPUMEHTBI C  HCHOJb30BAHUEM
KaJIbKYJISITOpa (KOMITBIOTEPA).
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IIpuMeHsATH CcBOMCTBA apU(pMeTHYECKHX KOpPHei
JJIs IPpeo0pa3oBaHUsA BbIPaKEeHUI.

BbInoJHATH npocreuumme npeodpa3oBaHus
BBIPDQXKEHUN,  COAEpKAllMX  KBAaJpaTHbIE  KOPHH.
BrlpaxkxaTb nepeMEHHbIE M3 TE€OMETPUYECKUX U
buznyecknx GopMyII Mpu HEOOXOIUMOCTH C OIIOPOH Ha
IIPaBUIIO.

BuluncjasiTh 3HAYeHHS] BBIPAKEHUN, COAEPXKAIIUX
KBaJpaTHbIE KOPHU, HCIOJB3Ysl MPU HEOOXOIUMOCTH
KUIBKYJIATOP.

HMcnoab30BaTh B XOA€ PEIICHUS 33Ja4 JIEMEHTAPHbIE
NpEeACTaBICHUS, CBSI3aHHBIE C  MPUOIMIKEHHBIMU
3HAYEHHUSIMU BEJINYHH.

3HAKOMHUTBCS C UCTOPUEN PA3BUTHSA MATEMATHKH.

Yucaan
BBIYHCJIEHHUS.
Crenenn

¢ IeJIbIM
nokKasarejieM
(7 9)

CreneHnb ¢ 1enbIM nokaszareneM. CtangapTHasl 3alucCh
YyHca.

Pasmepbl  00BEKTOB  OKpykaromero wmupa (OT
AJIEMEHTAPHBIX YaCTHIl JO0 KOCMHYECKHX OOBEKTOB),
JUTATEIBHOCTD MPOILECCOB B OKPYIKAIOIIEM MUPE.
CBoMCTBA CTEIICHHU C IIEIBIM ITOKA3aTeIEM.

@®opMyJIHUPOBATHL oOMNpeAeeHHe CTEIECHH C IENbIM
nokazarejaeM (Ipu HEOOXOAUMOCTH IO BU3YaJIbHOM
omope).

IIpeacTraBasaTh 3anuch OOJBIIMX U MaJbIX YUCET B
cTaHgapTHOM Bujae. CpaBHUBATBL YKCJIa U BEJIUYUHBI,
3alMCcaHHbIe C UCIOJIb30BaHueM cteneHH 10.
Hcnoab30BaTh 3alMCh YKUCEI B CTAHAAPTHOM BUJIE JIs
BBIpAXKEHUS  Pa3MEpOB  OOBEKTOB, JJIUTEIBHOCTH
IPOIIECCOB B OKPYKAIOIIIEM MUPE.

@®opMyJIUPOBATH, 3aNMCHIBATH B CHMBOJIHYECKOH
(popMe ¥ WLIIOCTPUPOBATHL NPHUMEPAMH CBOMCTBA
CTEIEHHU C 1eJIbIM MoKa3zaTesaeM (IIPu HEOOXOIUMOCTH C
UCIT0JIb30BaHUEM BU3YaJIbHON OTIOPHI).

IIpuMeHATH CBOMCTBA CTEIEHU IS TIPEe0Opa3zoBaHMs
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BBIPQKCHUM, COAEPXKAIIUMX  CTENEHU C  LEJIbIM
MOKa3aTeJgeM C  HUCIOJb30BAHUEM  CIIPABOYHOM
uHpopMan. BbIMOJIHATL JAEHCTBHSA C YHCIAMH,
3allMCAaHHBIMM B CTaHAApPTHOM BuUJE (YMHOXXCHHE,
JIEJICHUE, BO3BEICHUE B CTEIICHb).

Anreopaundecku [KBagparHselii TpéxuineH. Paznoxkenue xBaapaTHOro|Pacmo3HaBaTh KBaJAPATHBINM TPEXWICH, YCTAHABIUBATH
€ BbIpaKeHHUA. |TPEXUICHA HA MHOKHUTEIH. BO3MOKHOCTb €T0 Pa3JIOKEHUS HA MHOKHUTEIIHN.
KBaaparTHsbli PackiagbiBaTh HAa  MHOXHUTEJIM  KBAJAPATHBIN
TPEXUJIeH TPEXWIEH C HEOTPUIATEIbHBIM AUCKPUMUHAHTOM IPHU
(Sv) HEO0OXOIMMOCTH C ONOPOM HA aJrOPUTM IPABHUIIA.
Aaredopandecku |AnreOpandeckass apoOb. JlomycTtumble 3HadeHus |3anucbIBaTh ajlredOpanyeckue BolpaxkeHus. Haxoaurb
€ BbIpa)keHHNA. |[IEPEMEHHBIX,  BXOJSMIIMX B  alredOpanyeckue |00JacTh ONpeIeIeHUs PALIMOHATBEHOTO BEIPAKEHUS.
Aaredpanyecka |BblpakeHHsa. OCHOBHOE CBOWCTBO airedpandeckoil | BBIMOJHATHL YHMCIOBBIE IMOJCTAHOBKU U BBIYHCATH
s APOOb npobu. CokparieHue 1poOei. 3HauYe€HHE JApoOM, B TOM UYHUCIE C MOMOIIBIO
(15 49) CnoxeHue, BbIYMTAHUE, YMHOXEHUE U JICJICHHE |KaIbKYJATOpA.
anreOpanyecKux npobeit. [IpeoOpazoBanue | @opMyJIMPOBATH OCHOBHOE CBOMCTBO are0pandeckoi
BBIPQXEHUH, coiepKalux aaredpanyeckue ApoOu. | IpoOu U MPUMEHSITH €ro i IpeoOpa3oBaHus APOOEH.
BbINOJIHATH AeicTBHA ¢ anreOpanyecKuMu APOOSMH
Opu HEOOXOAMMOCTH C HaIPaBISIIOMICH MOMOIIBIO.
[TpumensTh mpeoOpa3oBaHus BRIPAKCHHUN IS PELICHHS
3ajady. BeIpaxkaTe mnepeMeHHble U3 (GopMyI
(puznueckux, r€OMETPUYECKHX, ONMUCHIBAIOIINX
OBITOBbIE  CUTyallMM) TOpH  HEOOXOJAMMOCTH  C
HAMPaBJISIOLIEH TOMOILBIO.
YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpaTHoe|Pacnmo3HaBaTh KBaJpaTHBIE YPABHEHUS.
U HEPABEHCTBA. |ypPaBHEHMUE. dopmyJia KOpHEU KBaJpaTHOIO | 3anuchIBaTh  (pOPMYJy  KOpPHEH  KBaJpPaTHOIO
KBagpartHnbie ypaBHeHus. Teopema Buera. YPaBHEHMs; pemiaTh KBaJpaTHble YPaBHEHUS —
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YPaBHEHMSI
(15 4)

Peuienne ypaBHEHH, CBONSIIMXCS K KBaIpPaTHBIM.
[Ipocreiimume qpoOHO-palMOHAIbHBIE YPABHEHMS.
PelreHre TEKCTOBBIX 3aJa4 C MOMOILBI KBAJPATHBIX
YPaBHCHUU.

MIOJIHBIE U HEMOJIHbIE (C UCIIOJIb30BAHUEM CIIPABOYHOM
uH(popMaIn).

IIpoBoauTh npocreiimue MccJIeT0BAHUA KBAIPATHBIX
YPaBHECHUU.

Pemiatb ypaBHeHMsl, CBOJAIIMECS K KBaIpaTHBbIM, C
IIOMOIIBIO0 MpeoOpa3oBaHUil U 3aMEHOW NEPEMEHHOU C
OIIOPOU Ha aJTOPUTM ITpaBuUIIA.

Ha0uaroaaTh 1 aHAJIM3UPOBATH CBA3b MEXKY KOPHAMU
1 K03 (pPuIreHTaMu KBaIpaTHOTO ypaBHEHUSI.
*[Ipumenats  Teopemy Bumera g pemeHus
3a/1a4 (C UCTOIB30BaHUEM 00pa3Ia)™.

Pematp  TekcTOBbIe 3aJayd  aIreOpanvecKuM
CIOCOOOM: MEPEXOUTh OT CIOBECHON (HOpMYIUPOBKU
yCJIOBHUSL 3aJlaud K aiareOpanyeckorl Mojenu MnyTéM
COCTaBJICHMsSI ypaBHEHUs (P HEOOXOJUMOCTH C
HaIlpaBJIAIONIEH TOMOIIBIO); PpELIaTh COCTABICHHOE
YpaBHEHHE; UHTEPIIPETUPOBATD PE3YIIbTAT.
3HAKOMHTBCS C HCTOPHEI pa3BUTHS aIreOpsbl.

YpaBHeHus

U HEPaBEHCTBA.
Cucrembl
YPAaBHEHHH

(13 v)

JluHenHOe ypaBHEHHME C JBYMs IIEPEMEHHBIMHU, €TO
rpaduk, OpUMEpPbl PEIIEHUS YpPABHEHUH B LEIBIX
qyuciax.

Pemenne cucteM AByX JINHEMHBIX YPABHEHHUM C IBYMsI
nepeMeHHbIMM.  [IpuMepbl  pemeHMss — CHCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.
['paduueckas uHTEpHpeTalysi ypaBHEHUS C JABYMs
IIEPEMEHHBIMM W CUCTEM YpPAaBHEHHUW C JIBYMs
IIEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3alad € IIOMOIIBIO CHCTEM

Pacno3HaBaTh JIMHEHMHbIE YpaBHEHHs] C JABYMS
epEeMEHHBIMH.

Ctpoutp rpaduku TUHEHHBIX YPaBHEHHI, B TOM YHCIIE
UCIO0JIb3Ysl HH(POBbIe pecypchl (IIpH HEOOXOAUMOCTH
C OTOPOIl Ha AITOPUTM yUEOHBIX IEHCTBU).
Pazimuare mapajuienbHble M [I€peceKarolrecs
IpSIMBIE TI0 UX YPABHEHUSM.

PemaTh cHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C ABYMS
[EPEMEHHBIMU [10ICTAHOBKOM U CJIOKEHUEM.

PemaTtp npocTediive CUCTEMbI, B KOTOPBIX OJHO W3

65




YPaBHEHHUM.

YpPaBHEHUU HE SIBJISIETCSA JIMHEWHBIM Ipu
HEO0OXOIMMOCTHU C HAMPABJISIONICH MOMOIIBIO.
*IIpuBOAUTD rpapuyeckyro UHTEePNpeTalunio
pelieHns ypaBHEHHS C JBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHHI C IBYMS IEPEMEHHBIMM.

Pemarp TekcTOBbIe 3agaydm  ajreOpanvyeckum
CrocoooM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. @®opMyJHPOBATHh CBOMCTBA YKCIIOBBIX HEPABEHCTB,
U HepaBeHcTBA. |(HepaBeHCTBO ¢ OgHOM mnepeMeHHOM. JIMHENHBIE | WILTIOCTPUPOBATH X HA KOOPIAWHATHOU MPSMOM.
HepaBencrBa HEPAaBEHCTBA C OJHOM NEpPEMEHHONW M uX pemieHue. | [lpuMeHsTh cBOiCTBA HEPABEHCTB B XOJE PEIICHUSA
(12 9) Cucrembl  JUHEMHBIX  HEPABEHCTB €  OJHOM |3a1ad.
IIEPEMEHHOU U UX PELICHUE. PemaTsp JIMHENHBIE HEPABEHCTBA C OJJHOU IIEPEMEHHOM,
N300pakeHue perieHus JIMHEMHOr0 HEPAaBEHCTBA U UX |[U300pakaTh pEIICHHE HEPABEHCTBA HAa YHMCIOBOMN
CHUCTEM Ha YHUCJIOBOU MPSMOM. MIPSIMOMU.
PemaTh cUCTEMBI JIMHEHHBIX HEPABEHCTB, U300paXkaThb
pelIeHne CUCTEMBl HEPABEHCTB HA YMCIIOBOW IPSIMOM
IpU HeOOXOJUMOCTH C BU3YaJIbHOM OIOPOii.
DOyHKIHNA. [Tonsitue  Qynkuuu. OOnacte omnpexaeneHuss u|Hcmob3oBaTh QYyHKIUMOHAIBHYIO TEPMHUHOJOTHIO W
OcHoBHBIE MHOKECTBO 3HaueHUW (yHKIuU. CrnocoObl 3aqaHus | CHMBOJHKY.
MOHATHUSA byHKIU. Boiuucjaats  3HaveHust  QYHKUMI,  3aJaHHBIX
(S v) I'papux  bynxkmmm. CpoiictBa  GyHKIMH, ux|popMmynamu (Ipd HEOOXOAMMOCTH HCIIOJIB30BATh

oToOpaxeHue Ha rpaduke.

KaJIbKYJISITOP); COCTABJSATH TAaOJUIbI 3HAYEHHH
GyHKUHUU.

Ctpouth no Toukam rpaguku QyHKIUNA.
OnuceiBaTh cBoOiicTBa (QyHKIMM Ha OCHOBE €€
rpauueckoro MpeacTaBiIeHUs MPU HEOOXOJIUMOCTH C
HaIIPABJISAIOLIEN IOMOILBIO.
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Hcnonb3oBaTh QYHKIHOHATHHYIO TEPMHHOJIOTHIO H
CHMBOJTHKY.

HccaenoBarh mpumepsbl rpaduKoOB, OTpPANKAIOUIUX
peanbHble mponecchl U sABieHus. [IpuBoAUTH
NpuMepbl TPOIECCOB U SBJIECHUW C 3aJaHHBIMU
CBOVCTBAMU.

Hcnoab3oBaTh KOMNBbITEPHbIE NPOrpaMMbl IS
noctpoeHus: rpadukoB (QPYHKIUNA © U3YYEHUS UX
CBOICTB

DYyHKIUH. Yrenue u nocrpoenue rpaduxos ¢pynkuii. [Ipumepst | HaxoauTs ¢ momMoubo rpadpuka GyHKIIMN 3HAYCHUE
YucsioBbIE rpa¢ukoB  (PYHKIMMA, OTpaKamONIUX  peajbHbIC|OJHOW M3 PacCMaTpPUBAEMBbIX BEIUYUH IO 3HAUYCHUIO
Gynkunun IPOLECCHI. JIPYTOM.
9 9) @OyHKIMY, OINKUCHIBAOIIME TMPAMYIO M O00paTHyro|B HeclHOXHBIX cilydyasx BbIpaxkaTbh GopMyJioii
MPOMOPIMOHANIbHBIE  3aBUCUMOCTH, WX TpadUKH.|3aBHCHMOCTH MEXK/Y BEJIMUYNHAMHU.
['unepOoua. OnuchIBaTh XapakTep WU3MEHEHHS OJIHOW BEJINYMHBI B
I'paduk Gpynkuum y = x°. 3aBUCUMOCTH OT U3MEHEHUS APYTroi
k o
Oynkmn y = ¥4y = X5,y = x, ¥ == Pacno3naBarth BU/IbI U3Y4aeMbIX byHKIIUH.
" . Ioka3pIBaTh  cXeMaTHYeCKH  IIOJIOKCHME  HA
rpadudeckoe pernieHrue ypaBHeHUM U CUCTEM . N
- KOOPJIMHATHOM TMJIOCKOCTH TPauKOB PYHKIIUN BUAQ: Y
ypaBHEHHUIA. 5 T
= X7, y =X,
k
y =%y =<
HUcnoab3oBaTh PYHKIHOHAJIBHO-TPaQHUIECKHE
npeacTaBjaeHus Uil pEUICHUS U UCCIIEI0BaHUS
YPaBHEHHMM U CUCTEM yPaBHEHUM.
IIpuMeHsaTs HHU(PPOBBIE pecypchl LI IIOCTPOCHHS
rpadukoB QyHKIUH.
IToBTOpEHUeE [ToBTOpEHNE OCHOBHBIX MOHATUN U METOAOB KypcOB 7 | [IpuMeHSITh c1OCO0OBI CPAaBHEHUS YUCEIl, BBIUYUCIICHUN,
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1 000011IeHHE
(6 4)

n 8 Kj1accoB, 0000IIICHIE 3HAHU.

npeoOpa3oBaHUil BEIPAXKEHUM, pEIICHUS] YPABHEHUM.
OcCylmiecTBJIfAITh  CAMOKOHTPOJIb  BBIIIOJIHSAEMBIX
JNEHUCTBUI M CaMONIPOBEPKY pe3yJibTaTa BBIYMCICHUH,
npeoOpa3oBaHUM, MOCTPOCHUH.

Pemiars 3apayu U3 peajbHOM KU3HHM, NMPUMEHATH
MaTeMaTH4YEeCKUE 3HAHUS U1 PELICHUS 3a4a4 U3 IPYTUX
IIPEAMETOB.

Pemiath TeKCTOBBIE 321a4H, CDABHUBATh, BLIOMPATH
Coco0bl PEIICHUS 3aJ]a4uH.

9 kaacc (He mernee 102 u)

Ha3zBanue
pa3naesa (TeMbl)
Kypca (4uciio

OcHoBHOE coaep:xaHHue

OcHoBHBIE BH/AbI A€ATCJIBbHOCTH oﬁyqaloumxca

COOTBETCTBUE MEKIY MHOXKECTBOM JIEUCTBUTEIBHBIX
Yycell U MHOXKECTBOM TOYEK KOOPAUHATHOU IIPSAMON.
CpaBHeHME JEMCTBUTEIbHBIX YUCEI, ApU(PMETHUECKHE

JEHCTBUS C NEHCTBUTEILHBIMH YUCIIAMHU.
[TpubmmkéHHOE 3HAYCHHWE  BEIHYWHBI,
MPUOIIMIKEHUS.

TOYHOCTD

4acoB)
Yucaa u PanmonanbHple  4wKciia, HWppalMOHAIbHbIE 4YuUCIa, Pa3BUBATH MpeACTABJEHHMsI O YMCIIAX: OT MHOXECTBA
BbIYMCJICHHS. KOHCYHbIE H OCCKOHEUHBIE JCCATUYHBIC JIPOOU.|HATYPAIBHBIX YHCEN JO MHOXKECTBA JCHCTBUTEIHHBIX
JlelicTBUTEIbHBI | MHOXECTBO JEUCTBUTEIIBHBIX YHCEJN; | YUCE.
e umcJia JeUCTBUTEIbHBIC yucia Kak OeckoHeuHble | O3HAKOMHUTBCS C BO3MOXHOCTBIO MPEICTaBICHUS
9 9) JNecATUYHble  JIpoObu.  B3auMHO  OJHO3HAYHOE |ACHCTBUTEILHOTO YHUCIIa KaK OECKOHEUHON JEeCATUUHOU

IpoOu, TNPHMEHATH JIECATUYHbIE MPUOIMKEHUS
palMOHAIBHBIX U UPPALIMOHATBHBIX YUCEIL.
3anuceiBaTh, CpPaBHMBATHD M  YNOPSAJA0YUBATH
JNEUCTBUTEJILHBIC YHCIIA.

BbINOJHATH, COUETasA YCTHBIE U IMCbMEHHBIE IPUEMBI,
apudmMeTnyecKkre JeCTBUA C  PalMOHAIBHBIMU
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Okpyraenue yucen. [Ipukuaka u oueHka pe3yiabTaToB
BBIYUCJICHUH.

YUCIIaMHU; HAXOAMTH 3HAUYCHUSA CTENECHEN C LEIbIMU
NOKA3aTeIsIMHU M KOpPHEW; BBIYMCJATH 3HAYECHUS
YUCJIOBBIX BBIPAKECHUIA.

Hoxy4yurs npeacTaBJIeHUe 0 3HAYUMOCTH
JNEUCTBUTENBHBIX YMCEI B IPAKTUYECKON IEATEIIBHOCTH
YEJI0BEKa.

AHAIM3MPOBATh W JeJIaTh  BbIBOABI  (IOCJIe
COBMECTHOTO0 AaHAJIW3a) O TOYHOCTH MPHUOIMKEHUS
JEUCTBUTEIILHOTO YHCIIA IPU PELIEHUN 3a]1a4.
Okpyrasitb JEUCTBUTEIBHBIE YHUCIA, BBINOJHATH
NPUKHIKY PE3YyJIbTaTa BBIYUCICHUN, OIl€HKY 3HAaYCHUU
YHCIIOBBIX BBIPAKCHUU.

3HAKOMHUTHCS C UCTOPUEN PA3BUTHSA MATEMATHKH.

YpaBHeHust JlunenHoe  ypaBHenue. Pemenue — ypaBHeHul, | OcBamBaTh, 3all0OMHMHAThH " NPUMEHATH
W HEPABEHCTBA. |CBOALINXCS K JINHEHHBIM. rpapuyeckue MeTOAbI IPU PEIICHUU YPaBHECHUH,
YpaBHeHust KBagpatHoe ypaBHenue. Pemienue ypaBHEHUH,|HEpaBEHCTB M HMX cHUCTeM (IIpU HEOOXOAMMOCTU C
C OJHOH CBOJIALLUXCS OTIOPOM HA aJTOPUTM YUEOHBIX JCHUCTBUI).
nepeMeHHO’ K KBaJpaTHbIM. buKBaipaTHbie ypaBHEHUS. Pacno3naBaThb 1iebie U TPOOHBIC YpaBHEHUS.
(14 4) [Ipumepsl pelieHus ypaBHEHUN TpEeThel U 4eTBEPTOM | PemiaTh JMHeliHble W KBaJApaTHble YpPaBHEHUS,
CTEIICHEN PA3JI0KEHUEM HA MHOKUTEIU. ypaBHEHHUSI, CBOASIIMECS K HUM, IIpOCTeHIIne ApoOHO-
Pemenune npoOHO-parmoOHAIEHBIX YPaBHEHUN. palMOHAIbHBIC YPABHEHHUS.
Pemenne  TekcToBBIX  3agad  ainreOpandyeckuM |[IpemsiaraTe  BO3MOXHBIE  CIOCOOBI  pEHICHUS
METOJIOM. TEKCTOBBIX 3a/1a4, 00CYKIaTh UX U PelIaTh TEKCTOBBIE
3a/1a4uu pa3HbIMU CIIOCOOaMU.
3HAKOMHUTBHCS ¢ MCTOPHUEH PA3BUTHS MAaTEMATUKU
YpaBHeHust JluHenHOe ypaBHEHUE C JBYMs NEPEMEHHBIMHU U €ro|OcBamBaTh M MPUMEHSTH [IPUEMBI PELICHUS] CUCTEMBI

1 HEePaBeHCTBA.

rpaduk.

JIBYX JIMHEWHBIX YPABHEHUU C JABYMs NIEPEMEHHBIMHU U
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Cucremsl Cucrema [ByX JMHEUHBIX YPaBHEHUM C JABYMs|CUCTEMBI ABYX YPABHEHUHN, B KOTOPBIX OJIHO YPABHEHHUE
YpPaBHEHHMH NepeMEHHBIMU U €€ pellleHre. Perenue cucTem JByX |HE SIBJISIETCS JIMHEHMHBIM (110 BU3yaJlbHOW ONOpE).
(14 4) YPaBHEHHUM, OHO U3 KOTOPBIX JINHEHHOE, a Apyroe — | Ucmoab30BaTh GbyHKIHOHATBHO-TpapUUYECKre
BTOPOil CTENEHHU. IIPEACTABICHUS Ul PpelleHusi W MCCJIeI0OBAHUA
['paduueckas uHTEpIpETALMSI CUCTEMBI YPABHEHHM C|YpPaBHEHUN U CUCTEM.
JIBYMSI [IEPEMEHHBIMHU. AHAIM3MPOBATh TEKCThl 3aJa4, pemarb UuX
Pemenune  TEKCTOBBIX  3adad  aireOpanydecKuM |anreOpandecKuM CriocoOOM: MepexoauTh OT CIIOBECHOM
CIIOCOOOM. (GbOpMyIMPOBKH YCIOBHS 3aJaud K alredpandecKkon
MOJENM NYTEM COCTAaBJIEHUS CHUCTEMBI YpPaBHEHUU;
pemiaTb  COCTAaBJIEHHYIO  CUCTEMY  YPaBHEHUU;
HHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBHCS ¢ MCTOPHUEH PA3BUTHSI MAaTEMAaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurars, 3alMCbIBATD, NMOHUMATD,
U HepaBeHCTBA. |JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM U WX |MHTEPNPETHPOBATH  HEPABEHCTBA;  HCIIOJIb30BaTh
HepaBencrBa pelieHue. CUMBOJIMKY Y TEPMUHOJIOTHIO.
(16 9) Cucrembl  JIMHEHWHBIX  HEPABEHCTB C  OAHOW | BLIMOJHATH npeobpazoBaHus HEPABEHCTB,

IIEPEMEHHON U UX PELICHUE.

KBazpaTtHble HEpAaBEHCTBA U UX PELICHHUE.
['padrueckas mHTEpHpeTalsi HEPABEHCTB M CUCTEM
HEPABEHCTB C JBYMS [IEPEMEHHBIMMU.

HCMOJB30BATh Il NpeoOpa3oBaHUsl  CBOMCTBa
YHUCJIOBBIX HEPABEHCTB.

Pacno3HaBaTh JIMHEHMHBIE U KBAIPATHBIE HEPABEHCTBA.
Pemiath JIMHEWHBIE HEPABEHCTBA, CUCTEMBI JIMHENHBIX
HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX
KBaJpPAaTHOE HEPABEHCTBO, W peHIaTh UX; 00CY:KIATH
II0JIy4CHHBIE PEILICHMUS.

N300paxkaTh pCIICHHE HEPABEHCTBA U CUCTEMBI
HEPAaBEHCTB HAa YHUCJIOBOM IIPSAMOM, 3amMCbIBATH
pELICHKE C IIOMOILBI CUMBOJIOB.

Pemiatb  KBaJpaTHbIE  HEPABEHCTBA,  UCIOJIb3Ys
rpauyecKue npecTaBICHuUs.
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OcBauBaTh M NPUMEHATH HEPABEHCTBA IIPU PEILICHUU
pa3IMUHBIX  33aJa4, B TOM 4YHCIE  IPAKTHUKO-
OPUEHTUPOBAHHBIX.

DOyHKINHA
(16 4)

KBagpatnunass ¢ynknus, e€ rpaduk U CBOWCTBA.
[Tapabona, KoOpAMHATBHI BEPIIMHBI MMapadOJbl, OCh
CUMMETPHUH MapadoIbl.

CreneHHble GYHKINH C HATYPATbHBIMU MOKA3aTEISIMH
2 u 3, ux rpaduKy U CBOMCTBA.

I'paduku pyukumii: y = kx,y = kx + b,,y = ax’,y

k
- ay = vy =t

Pacno3naBarhp BU/IbI M3y4aeMbIX byHKINIA;
WLIICTPUPOBATH CXeMATHUYEeCKH, O00BbSACHATH
pacmnoiokeHNe Ha KOOPIMHATHOM TIOCKOCTH TpadUuKOB
Gynkumit Buga: y = kx, y = kx + b, , y = ax*, y =

ax®

b
k o
Y =X, Yy = — B 3aBUCUMOCTH OT 3HAUYCHHHU
X

K02(DPUIIMEHTOB; ONMMCHIBATh UX CBOWCTBA.
Pacnmo3HaBaTh KBaIpaTUUHYIO QYyHKIHIO 110 (hopMyIie.
IMpuBoauTHL MpUMeEPHI KBAJAPATHUYHBIX 3aBHCUMOCTEH
U3 peaNbHOU KU3HH, (PU3UKH, TCOMETPHUHU.

BoisiBissiT U 0000m1aTh O0COOEHHOCTH rpaduka
KBaZpaTU4HON (yHKIMM y = ax> + bx + ¢ (upm
HEO0OXOIMMOCTHU C HAMPABJISIONICH MOMOIIBIO).
CTpouth W wu300pakaTh cXeMAaTHYeCKH Trpaduku
KBaJI[paTUYHBIX (YHKIUH, 33JaHHBIX (POopMyTIamMu BUAA
=ax’,y=ax* +q,y=alx + py=ax* + bx +
¢ (Ipu HEOOXOAMMOCTH C BU3YAJIBHOM OIOPOH).
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA U3YyUYECHHBIX
GYHKIMN 1)1 UX TIOCTPOCHHUSI, B TOM YHCJIE C IOMOIIBIO

U(PPOBBIX PECYPCOB.

YucioBble
MOCJeI0BATEIbLH
OCTH

(15 u)

[ToHsiTHE YHMCIOBOM ITOCICAOBATEIBHOCTH.

3aganue ITOCJICIOBATCIBHOCTH pPEKyppEHTHOM
dbopmyiioi u popMyIioii n-ro useHa.
Apudmerrueckass U TEOMETPUYECKas MPOTPECCHUHU.

OcBauBarthb NPUMEHATb WHJICKCHBIC 0603Ha‘-I€HI/I$I,
CTPOUTDH PE€Y€BbIC BLICKA3BIBAHUA C NCII0JIb30BAHUCM
TCPMHUHOJIOTHH, CBSI3aHHOM C IIOHATHUEM
IMOCJIICAOBATCIBbHOCTH.

71




®opMysbl  n-ro  uieHa  apuPMETHYECKON U
F€OMETPUYECKOU IMPOTrpeCcCUi, CYMMBI IIE€PBBIX 71
YJIEHOB.

N306paxenue YJICHOB apupMeTuIecKon 51
r€OMETPUYECKOU IIPOIrpPECCUi TOYKaAMU Ha
KOOPJMHATHOM IUIOCKOCTH.

JIMHEWHBIN U 5KCIOHEHIIUAIBLHBIN POCT.

Cno>xHbI€ MPOLEHTBHL

AHAJIU3HUPOBATH bopmymy n-ro YJIeHa
NOCJIEIOBATENBbHOCTU WJIM PEKYPPEHTHYIO (OpMYIy H
BBIYMCJISITh WICHBI IOCJIEN0BATENLHOCTEN, 3aIaHHBIX
ATUMU dbopMynamu. YcranaBiauBaTh
3aKOHOMEPHOCTh B IIOCTPOCHUU MOCJIEN0BATEIBHOCTH,
€CJIM BBIIIMCAHbI IIEPBbIE HECKOJIBKO €€ YICHOB.
Pacno3naBaTh apupMETHUYECKYI0 U T€OMETPUUYECKYIO
IPOTPECCHH MPHU Pa3HBIX CIIOCO0axX 3aaHus.

PemaTth 3a/1a4u ¢ UCMOJB30BaHUEM (DOPMYII 72-TO HIIEHA
apu(MeTnyecko W TeOMETPUYECKOW MPOTPECCHIA,
CyMMBI MEPBBIX 71 WICHOB C ONOPOM Ha CIPABOYHYIO
UH(pOpPMAIHIO.

N300pakaTh WieHBI NOCIEI0BATEIIBHOCTH TOUKAMHU HA
KOOPJAUHATHOM TUIOCKOCTH.

PaccmaTpuBaTth npuMepbl MPOLECCOB M ABJICHUH U3
peanpHOM JKHU3HU, WUIIOCTPUPYIOIINE HW3MEHEHUE B
apu(pMETUYeCKON TPOrpeccur, B TIE€OMETPUUYECKON
IPOTPECCHUH; n300paxkaThb COOTBETCTBYIOILIHE
3aBUCUMOCTH rpaduyeCKH.

Pemnats mpocrteimue 3agauyM, CBSA3aHHBIE C
YUCJIOBBIMU TOCJIEAOBATEIBHOCTSMH, B TOM YHCIE
3aa4YM U3 PEAIbHOM KHU3HU C HCHOJb30BAHUEM
U(GPOBBIX  TEXHOJOTHHA  (DJCKTPOHHBIX  TAOJIHII,
rpauIecKoro KajabKyasTOpa U T.IL.).

PemaTh 3a71a4M Ha CJIOKHBIC MPOLEHTHI, B TOM YHCIIE
3a/layd U3 pealbHOW MPAKTUKU (C HCIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTHUSA MAaTEMATUKH.
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IHoBTOpEHHE,
000011IeHME,
CHMCTEeMAaTH3aIu
s1 3BHAHUH

(18 v)

Ywucsia 1 BbIYMCJIeHHs (3aMIUCh, CPABHEHUE, ICHCTBUS
C JCUCTBUTEIBHBIMH YHUCIAMH, YHUCIOBAs MpsMasd;
IIPOLICHTBI, OTHOLICHHUsI, MPOIOPLUHUU; OKPYTIJICHUE,
npuOIMKEHUE, OIEHKA; PEIIeHHE TEKCTOBBIX 3ajad
apupMETHIECKUM CTIOCOOOM).

AJjrefpanyeckne BbIpa:keHusi (IpeoOpazoBaHUe
anreOpanyecKux BBIPAKCHUH, JOITyCTUMBIE
3HAYEHHUS).

@ynknuu  (IIOCTPOEHHE, CBOMCTBA  HM3YyYEHHBIX
byHKIMA; TpadUUecKoe pEIICHHEe YPAaBHCHHA W WX
CHCTEM).

OnepupoBartb NOHATUSIMM: MHOECTBO,
NOJAMHOKECTBO,  ONEpallMM  HAJ  MHOXECTBaMU;
HCIO0JIb30BATh rpaguyeckoe IIPEACTaBIICHUE

MHO>KECTB JUISl OINHCAaHHUS PEANbHBIX IPOLECCOB MU
SBJICHUM, NPU pPELICHUM 3aJady U3 JPYTuX Y4eOHbIX
IPEIMETOB.

AKTYaJIM3UPOBATh TEPMHMHOJIOTMI0 M OCHOBHBIE
NAEHCTBHA, CBSI3aHHbIC € YHCJIAMH: HATypPaJbHOC
YHUCJIO, NPOCTOE M COCTaBHOE 4YHUCHIA, JEIMMOCTb
HATypaJbHBIX YHCEJ, MPU3HAKK JIETUMOCTH, LEJI0e
YHUCIIO, MOJYJIb YHCJIa, OOBIKHOBEHHAs W JIECSTHYHAS
OpoOu, CTaHIApPTHBIM BHUJ 4YHUCHA, apUPMETUYECKHM
KBaJpaTHbI KOPEHb.

BbINOJHATH NelCTBHUSA, CPaBHMBATh n
yHOPSIA0YUBATh 4YHUCJA, MPEACTABIATh YHCIA Ha
KOOPJMHATHOM NPSIMOM, OKPYTJIATH YHCIIA; BHINOJHATH
NPUKWIKY U OLEHKY PE3yJIbTaTa BEIYMCICHUN.
PemiaTh  TeKCTOBBIe 3aJa4d  ApUPMETUUYECKUM
CII0COOOM.

Pemate mpakTHMYecKHe 3aJa4yM, COJEpXKallue
IPOLIEHTHI, OJIH, YaCTH, BbIPAKAIOLINE 3aBUCHUMOCTHU:

CKOPOCTb —  Bpe€Ms — pAacCTOsIHME,  L€Ha —
KOJIMYECTBO — CTOUMOCTb,  00BEM  paboThl —
BpEMsI — MPOU3BOAUTEIBLHOCTD TPYAA.

Pa30upars,  peanbHble  JKU3HEHHBIE  CHTYallWH,
(opMyTUpPOBATH UX HA SA3BIKE MATEMATUKU, HAXOAUTH
peuieHre, NOpPUMEHssl MaTEeMaTHUYeCKUW  amlmapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT

OnepupoBatb TNOHATHUSIMHM. CTEIEHb C  LEJIBIM
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nokasaresieM, apuQpMETHYeCKUid KBaJpPATHBI KOpPEHb,
MHOTOWIEH, ainredpandeckas Apo0b, TOKIECTBO.
BbInoiHATH OCHOBHBIE  JIeWCTBHSI:  BBIIIOJIHATH
pacu€tel 1o ¢opmysiaMm, MNpeoOpPa3oBBIBATH IIEIbIE,
IPOOHO-pAIIMOHAIBHBIE BBIPAXKEHHUSI U BBIPAKEHUS C
KOPHSIMH, PEaIU30BbIBaTh PA3JI0KEHUE MHOTOWIEHA HA
MHOXXHMTEJIM, B TOM YHUCJIE C UCIOJIb30BaHUEM (POPMYIT
Pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMbl U PA3HOCTH (C
OTOpPOM Ha COPABOYHYI0 HMH(POPMAIUIO); HAXOIUTH
JOIYCTUMBIE 3HAYEHUsA [EPEMEHHBIX A JPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopaeaupoBath C TOMOLIBI0 (QOpMyN peanbHbIe
IPOLIECCHI U SIBJICHUS.

OnepupoBath NOHATHAMHU:  (QYHKUUSA, Tpauk
byHKINH, HYJIH byHKINH, IPOMEKYTKHU
3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHMUS,
yObIBaHMsI, HauOOJbIIEE M HAUMEHbIIEE 3HAUYCHHS
byHKIIH.

AHAJIM3UPOBATh, CPABHUBATH, 00CYKAATh CBOWCTBA
(GYHKIMHI, cTPOUTH UX IpaduKu.

OnepupoBathb NOHATHSMM: npsmMas
IPOINOPLMOHAIIBHOCT, oOpaTHas
IPONOPIIMOHATIBHOCTD, JTUHEHas byHKIHS,

KBaJpaTuyHas QyHKIHs, mapadona, runepooa.
Hcnoab3oBaTth rpapuku sl ONPEACIICHUsT CBOMCTB,
MPOLECCOB M 3aBUCUMOCTEW, IJIA PEIICHUs 3ajay W3
JIPYTrUxX Yy4eOHBIX TPEAMETOB W pEalbHON KU3HU;
MOAEJIMPOBATh C I[IOMOINBIO TIpadUKOB peanbHbIC
MIPOLIECCHI U SIBJIICHUS.
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Bripaxkarthb 3aBUCHUMOCTH

BCJIMYHMHAaMU.

popmyiramu MEXKIY

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO 'OAAM OBYYEHMUS)

7 kaacc (He MeHee 68 )

Ha3Banmue
pasjaesia (TeMbl)
Kypca (4ucJjio

OcHoOBHOe coaepxaHue

OcHoBHBIE BH/AbI 1€ATCJIBbHOCTH oﬁyqaloumxca

4acoB)

IIpocreitmme [Ipocteitmue reoMeTpuueckue OOBEKTH: TOYKH,|POpPMYIHPOBATH OCHOBHBIC MOHITHS U ONIPEICTICHHSL.
reoMeTpUuYecKH |MPSMbIC, JIYYH U YTIIbl, MHOTOYTOJIBHHK, TIOMAHAs. Pacno3HaBaTh H3yueHHBIE T€OMETPUIECKIE PUTYPHI,
e purypsi CMexHbBIC U BEPTUKAIBHBIC YTJIBL. ompeaesiTb  UX  B3aUMHOE  PaCIOJIOXKEHHE,
" uX cBoiicTBa. |PaboTa ¢ nmpocTeiimmu yepTexamu. BBINOJIHATL 4YEPTEX MO  YCJIOBUIO 3amaud  (C
N3mepenue W3MepeHnne JMHEHHBIX W  YIJIOBBIX  BEJHMYMWH,|HCIIOJB30BAHUEM CMBICJIOBOM OIOPHI: HABOSIINE
reoOMeTpUYeCKHN |BBIYMCIEHHUE OTPE3KOB U YTJIOB. BOIIPOCHI /WM aliTOPUTMA YU4E€OHBIX JEHCTBUI).

X BeJINYNH [lepumerp u miomanp ¢uryp, cocrtaBieHHbIX u3|IIpoBoAUTH NpPOCTEHIINE MOCTPOEHUS C IOMOILBIO
(14 v) IPSIMOYTOJIbHUKOB. LUPKYJIS U JIMHEHKU.

N3mepsiThb  JMHEHHBIE U YIJIOBBIE  BEJIMYMHBI
reOMETPUYECKUX U MPAKTUUYECKUX OOBEKTOB.
OnpeneasTh «Ha I1a3» pa3Mepbl peajbHbIX 00BEKTOB,
MPOBOAUTH IPyOYI0 OLIEHKY UX Pa3MEPOB.

PemiaTh 3a7auM Ha BBIYKCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.
Pemiary 3amaun  Ha
reOMETPUUYECKUX PUryp.
IIpoBoauTh KIACCU(PUKALMIO YTIOB, BBIYHCJISITH

B3aMMHOC  PACIIOJIOKCHHC
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JUHEHHBIE W  YIVIOBbIE BEJIMYUHBI, MPOBOAUTH
HeCJIOKHbIe HEO0OXOANMBbIE JI0OKa3aTeIbHbIC
paccy>KJIeHus.

3HAKOMHTHCS C I/ICTOpI/IGﬁ Pa3BUTHUA F'€COMECTPHUH.

Tpeyroabuuku |[loHATHE O paBHBIX TPEYroJbHHKAaX U NepBUYHbIE|Pacmo3HaBaTh mMapbl paBHBIX TPEYTOJbHUKOB Ha
(22 v) MPEICTABICHUS O PaBHBIX (KOHTPYIHTHBIX) (DUTypax.|TOTOBBIX UYEPTEkKaX (C yKa3aHHUEM MPU3HAKOB) MpU
Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB. HEOOXOUMOCTH C BU3YaJIbHOM OMOPOii.
[Ipuznaku paBEHCTBA MPSIMOYTOJIbHBIX | BHIBOAUTH CEICTBUS (PaBEHCTB COOTBETCTBYIOIIMX
TPEyroJbHUKOB. CBOMCTBO MEIMAHbI MPSIMOYTOJILHOTO | 3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
TPEYTOJIbHUKA. @opMyIHPOBATh OIPEACICHUS: OCTPOYIOJIBHOIO,
PaBHOOEApEeHHbIE M PABHOCTOPOHHUE TPEYTOJIbHUKU. | TYIOYTOJbHOIO, MPSMOYTOJIBHOIO, pABHOOEAPEHHOTO,
[Tpuznaku u CBOICTBa PaBHOOEIPEHHOTO | paBHOCTOPOHHETO  TPEYTrOJbHUKOB;  OUCCEKTPUCHI,
TPEYTOJbHUKA. BBICOTBI, MEJIMAaHbl TPEYrOJIbHUKA; CEPEIUHHOTO
[IpotuB Oousbliel CTOPOHBI TPEYrOJbHUKA JICKUT |IEPIEHIUKYIISIpa OTpE3Ka; MepuMerpa TpeyroiabHUKa
OOJIBIIMKA yTOJI. IPU HEOOXOJUMOCTH C OMOPOM Ha AITOPUTM IPABUJIA.
[Ipocreitmue HEpPABEHCTBA B reomeTpuu. | @opmyJMpoBaTh CBONCTBA U PU3HAKU
*HepaBeHCcTBO TPEYTOJbHHUKA. HepaBeHcTBO |paBHOOCIPEHHOTO TPEYTOIHHHUKA.
JOMaHOW™*. CTpouthb Yeprexy, pemiaTb 3aa4d C ITOMOLIBIO
[IpsAIMOYTOJIbHBINA TPEYTOJIBHUK C yTIIOM B 30°. Hax0XJICHUSI PaBHBIX TPEYTOJIbHUKOB.
[lepBble MOHATHS O AOKA3aTEIBCTBAX B TEOMETPHUHU. I[IpuMeHATH TNPU3HAKK PABEHCTBA MPSMOYTOJIBHBIX
TPEYroJIbHUKOB B 3aJadax (C MCHOJb30BaHUEM
CMBICIIOBOM OTOPBI: HABOJANINE BOMPOCH H/WIH
arOpuUTMa Y4eOHBIX ACHCTBUNA).
Ucnoan3oBath uudpoBbIe pecypchl JIA
HCCJIeIOBAHMS CBOMCTB U3y4aeMbIX (UTYP.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHS T€OMETPUH.
MMapannenasublie |[lapamnensHble npsimble, uUX cBoMcTBa. Hakpect | MopMyJaupoBaTh MOHSATHE APAJUIEIbHBIX MPSMBIX,
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npsimbi€, CYyMMa

JCKamuUe, COOTBCTCTBCHHBIC U OAHOCTOPOHHHUEC YIJIbI

HAXO0AUMTb IIPAKTUUCCKUC ITIPUMCPBHI.

yIJIOB (oOpa3oBaHHBIE MpU TMEpeceYeHHH MnapauielbHbiX | A3ydyaTh CBOWCTBA yIJIOB, OOpa30BaHHbBIX IpHU
TPEYroJbHUKA |TIPSIMBIX CEKYUICH). MEPECECYEHUHN MMAPATIIETBHBIX MPSIMBIX CEKYILEH
(14 9) [Ipyu3Hak napamienbHOCTH NPSAMBIX 4yepe3 paBeHCTBO |IIpoBoauTh Joka3aTesibecTBa. DOpPMYJIHPOBATH
pacCTOSIHUM OT TOYEK OJHOM HPSMOW [0 BTOPOM | TeOpeMy IapAJLICIBHOCTU ABYX IIPSMBIX C IIOMOIIBIO
MPSMOM. YTJIOB, 00pa30BaHHBIX MPU NEPECEUCHUN ITHX MPSIMBIX
CyMMa yriioB TpeyrojibHUKa 1 MHOTOYTOJIbHHKA. TPETHhEN MPAMOM.
Bueninue yrisl TpeyrojibHUKa Bbruncasitb CymMMy  YIJIOB  TPEYyrOJIbHUKa U
MHOTOYTOJIbHUKA.
Haxoauth yncinoBbie U OyKBEHHbIE 3HAUCHUS YTJIOB B
r€OMETPUYECKHX 3a7a4axX C UCIOJIb30BAHUEM TEOPEM O
CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHS T€OMETPUH.
OKkpyKHOCTH OKpyX HOCTb, XOpAbl M JHWAMETPbI, HX CBOMCTBa. DOpMYJMPOBATHL  oONpeaejeHHsl.  OKPYKHOCTH,
H KPpYT. KacarenbHas k okpykHOCTH. OKpYyKHOCTb, BHUCAHHAS | XOPAblL, AUAMETPa W KAacaTeJIbHOM K OKPYKHOCTH.
I'eomerpuyecku |B yrou. Ilonarue o I'MT, npumenenue B 3anayax.|HM3ydarhb X CBOMCTBA, IPU3HAKHU, CTPOMTH YEPTEXKHU.

€ TIOCTPOeHHs
(14 )

buccexkrpuca M CepeauHHBIN NEPHEHAUKYIAP Kak
r€OMETPUYECKUE MECTA TOUCK.

OKpy>XHOCTb, ONHCAHHas OKOJIO TPEYrOJbHUKA.
BnucanHas B TpEYTrOabHUK OKPYIKHOCTbD.
[IpocTenmmue 3a1a4n Ha MOCTPOEHUE.

HUccaenoBaTrb, B TOM YKUCIIE MCHOJIb3Yys HU(pPOBbIE
pecypchbl: OKPYKHOCTb, BIMCAHHYIO B YIOJ; LIEHTP
OKPY’>KHOCTH, BIIMCAHHOW B YI0JI; PABEHCTBO OTPE3KOB
KacaTeIbHBIX

UcnoawzoBats merox I'MT s gokasarenbcTBa
TEOpeM O  TEepeceYeHUr  OWCCEKTPHUC  YIJIOB
TPEYrOJIbHUKA W CEPEAUHHBIX MEPHEHIUKYISIPOB K
CTOpPOHAM TPEYTroJibHUKA ¢ moMoIbo [ MT.
OBJageBaTh NMOHATHAMM BIHCAHHOM M OINMCAHHOM
OKPY’KHOCTEUN TPEYTOJIbHUKA, HAXOAMTh LIEHTPbI ITUX
OKPYKHOCTEU C OIOPOX Ha aJITOPUTM ITPaABUJIA.
Pemiats OCHOBHBIC 3a/Ja4d Ha NMOCTPOEHME: YIIIA,
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PaBHOTO JIaHHOMY; CEpPEIMHHOI0 NEPHEHINKYJsApa
JTAHHOTO OTpe3Ka; TMPsSIMOW, MNPOXOASALIECH Yepes
JTAHHYIO TOUKY U MEPIECHIUKYJISIPHOW JaHHOM NPSIMOii;
OMCCEKTPUCHl JAHHOTO yTIJa; TPEYTrOJbHUKOB IIO
pa3IUYHBIM JJIEMEHTaM TMpU HEOOXOIUMOCTH C
HAaINPABJISIOLIEH ITOMOILBIO.

3HAKOMHUTBHCS ¢ HCTOPHEH PA3BUTHS T€OMETPUH.

IToBTOpEHME,
00001IeHne
3HAHUH

(4 4)

[loBTOpeHue u 0000IIEHHE OCHOBHBIX MOHSITUU H
METOJ0B Kypca 7 Kjacca.

PemaTh 3aa4u Ha MOBTOPEHHE, WLTIOCTPUPYIOLIUE
CBSI3M MEXJy PAa3JIMYHBIMU YacTsIMU Kypca.

8 kiacc (He meHee 68 )

Ha3zBanmue
pasjaesa (TemMbl)
Kypca (4ucJjio

OcHoBHOe coaepxaHue

OcHOBHBIE BU/IBI IEATEJIbHOCTH 00Y4AKOIINXCS

PaBHOOOKas U IPSIMOYTOJIbHAS TPATICIIUH.
VY nBoenue meaunansl. LlenTpasibHas cuMmeTpust

4acoB)
YeroipéxyroJbH |Ilapamnenorpamm, ero npusHaku u csoicrsa. Yactusle | U300paskat, M HAXOAMTHh  HAa  4Yeprexkax
UKH Cllyyau MapaieorpaMMoB (MPSMOYTOJIbHUK, POMO, |YEThIPEXYTOJIbHUKHU PA3HBIX BUJOB U UX 3JIE€MEHTHI.
(12 4) KBaJpaT), HUX TMpU3HAKK U CcBoMcTBa. Tpaneuus. | @opmMyaTHpoBaTh ONpeaeeHHs: NapauieJorpaMma,

OpsIMOYTOJIbHUKA, poMOa, KBajapaTra, TpareluH,
paBHOOOKOI Tpamnenuu, NpsiMOyTroIbHON Tparenuu.
Hcnoab30BaTh NPU pelieHMH MPOCTEHINNX 3424
IpU3HAKA U CBOWMCTBA! napajiesiorpamMmma,
npsIMOYTOJIbHUKa, pomba, KBajapara, Tpareluu,
PaBHOOOKOM Tpamnenuu, NpsMOyTOJbHOM Tpareuu.
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IIpumeHsaTs MeTO/l YABOCHUS MeJIhaHbl
TPEYTroJIbHUKA C OMOPOM HA AITOPUTM MPABUJIA.
Hcnoan3oBath 1 dpoBbIe pecypchl
UCCJIEIOBAaHUS CBOMCTB U3y4aeMbIX QUTYD.
3HAKOMUTBCS C UCTOPUEH PA3BUTHS FreOMETPHH.

JIIA

Teopema Teopema @aneca u TeopeMa O MNPONOpPUHOHANBHBIX | IIpoBOAMTH MOCTPOEHMsI C MOMONIBIO LUPKYJS U
®dajeca OTpE3Kax. JUHEWKU C MCHOoNb30BaHUE TeopeMmbl Paneca u
U Teopema o Cpennsist TMHUS TpeyrojbHUKa. Tpanenus, e€ cpeaHss | TEOpeMbl O MPONOPLHUOHAIBHBIX OTPE3KaX, CTPOUThH
NPONOPIUOHANb |JTUHUA. YEeTBEPTHI MPONOPLUUOHANBHBIA OTPE30K C ONOPOU
HBIX oTpe3kax, |lIponopuroHanbHBIE OTPE3KU, IOCTPOCHHUE YETBEPTOIO |HA 3PUTENBHYIO HATJISJHOCTD.
no00HbIE IIPONOPLHOHAIIBHOTO OTPE3KA. HaxoauTs M0A00HBIE TPEYroJbHUKH Ha TOTOBBIX
TPeyrojibHuku |CBONMCTBA IIEHTPA MAcC B TPEYTOJIbHUKE. yepTrekax €  YKa3aHHMEeM  COOTBETCTBYIOIIMX
(15 4) [logoOuble TpeyrojibHUKUA. Tpu mNpu3HaKa MOAOOUS |IPU3HAKOB MOJO0OMS TMPU  HEOOXOJUMOCTH C
TPEYTrOJbHUKOB. [IpakTHUeckoe mpuMeHEeHHE. BU3YyaJIbHOU OIOPOiA.
Pematp 3agayd Ha MOAOOHBIE TPEYTrOJBHUKH C
MIOMOIIIBIO CAMOCTOSITENILHOTO MIOCTPOEHUS YEPTEXKEN
U HaXOXJEHUS TMOAOOHBIX TPEYTOJHHUKOB IPHU
HEOOXOMMOCTH C HaIIPaBJISIIOIIEH TOMOUIBIO.
IIpoBoauTh M0KAa3aTeJBCTBA C HCIIOJIB30BAHUEM
OPU3HAKOB TMOAOOMS HECIOXKHBIX T€OMETPHUYECKHUX
3a7a4 ¢ OTMIOPOM Ha alNTOPUTM Y4E€OHBIX ICHCTBUN.
IIpuMeHATH TOJYYEHHBbIE 3HAHUS IPU PELICHUU
F€OMETPUYECKUX U MPAKTHYECKUX 3a7ad [pu
HEO0OXOIMMOCTH C HAIPABJISIFOUIEH MOMOUIBIO.
3HAKOMUTBHCS ¢ UCTOPUEH PA3BUTHS T€OMETPUH.
Inomans. [TonsiTue 00 oOwIEH Teopuu MIIOIIAN. OgBiajeBaTh NEPBUYHBIMH MPEACTABICHUSIMH 00
Haxoxnenue DopMyJIbl JUISt II0ILAIA TPEYTOJIbHUKA, | 00IIel Teopuu miomaad (Mepol), (hOpMyITHPOBATH
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IJIoniaaen rapasesiorpaMmma. OtHo1renue ILUIOIIAJICH | CBOMCTBA IJIOIIA/H, BBISICHITh X HArJISIAHBIM CMBICII.
TPEYroJbHUKOB |TPEYrOJbHUKOB € OOLIMM OCHOBaHMEM WM oOmei |[Ipumensats ¢Gopmynbl momany napapiesiorpaMma,
U BBICOTOI1. TPEYTOJbHUKA, TPANEUUN C OMOPOM Ha CIPABOYHYIO
MHOTOYTOJILHBIX | Bbrunciienne 1uiom@azeil  CciloXHbIX QuUryp uepes|uHbOpMaIuio.
¢uryp. pazOreHre Ha YacTH U IOCTPOEHUE. IpumensaTs  QopMynibl  IUIOHIAJM  BBIIYKIIOTO
Ilnomanu [Tnomanau ¢uryp Ha KiIeTdaToi Oymare. YETBIPEXYTOJIBHUKA YEPE3 TUATOHAIN U YTOJ MEXIY
NMOA00OHBIX [Tnomann nmogoOHBIX Guryp. Beraucienne ruiomnaaen. [ HUIMU ¢ OTIOPOI Ha CIPABOYHYIO MH(GOPMAIIHIO.
duryp 3aauM ¢ MpaKTUUECKUM cojiepkanueM. Pemenue 3anau | Haxoqurh 1miomaau  ¢uryp, H300paKEHHBIX Ha
(14 9) C IMTOMOIIBIO METO/A BCIIOMOTATENbHOM TUIOIIA/IH. KJIeT4aToi Oymare, HMCHOJb30BaTh pa3OuMeHuE Ha
YaCTH U JOCTPOCHHUE.
Pa3ouparn MpuMepbI VCTIOJIb30BAHUS
BCIIOMOTATEIbHOW  IUIOIIAAM  JJI1  PELICHUS
F€OMETPUYECKHUX 3a]1a4.
HaxoauTthp muiomaay nogo0HbIX GuUryp ¢ onopoi Ha
CIIPaBOYHYIO HH(POPMAIIHUIO.
Bpruncasite 10maan pa3jiuyHbIX MHOIOYTOJIBHBIX
duryp.
Pemarp 3agaum Ha IUIOLIAAb C I[PAKTUYECKUM
COZEPKAHHUEM I10CIIE COBMECTHOTO aHAJIU3A.
Teopema Teopema IIugaropa, e€ nokazaTenbCTBO U NpUMEHEHHE. | DOPMYITHPOBATH TEOpeEMY [Mudaropa,
IIudaropa u Oo6parnas Teopema [Tudaropa. HUCIO0JIb30BATH €€ B IIPAKTUYECKUX BBIYUCIICHUSIX.
HavaJa OmnpeneneHue TPUTOHOMETPUUECKUX (PYHKITUN OCTPOTO | BIageTs MOHATHSIMH TPUTOHOMETPUISCKUX (PYHKITHI
TPUTOHOMETPHUHM |yIJIA, TPUTOHOMETPUYECKUE COOTHOUIIEHHUS B |OCTPOIO yIja, NPOBEPATh UX KOPPEKTHOCTb.
(10 9) MPSIMOYTOJIbHOM TPEYTOJIbHUKE. OcHoBHOE | BBIBOAUTHL TPUTOHOMETPUUECKUE COOTHOUIECHUS B

TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHOIIEHUSI M@Ky CTOPOHAMH B MPSIMOYTOJIBHBIX
TpeyroyibHUKax ¢ yriiamu B 45° u 45°; 30° u 60°.

IPSIMOYTOJILHOM — TPEYTOJIBHUKE C
CIIPaBOYHYI0 HH(POPMAITHUIO.

HccaenoBaTh COOTHOIICHHS MEXAY CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYTOJbHHUKAX C yriamu B 45° u

OIOpoOM Ha
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45°; 30° u 60° ¢ HapaBJIAIOIIEH TOMOIIBIO.
Hcnoab3zoBaTth GOpMYJIbI IPUBEACHUSI U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOKACHUS
COOTHOILIEHU I MEXITY TPUTOHOMETPUYECKUMHU
(GYHKIMSIMU Pa3IMYHBIX OCTPHIX YIJIOB C OMOPOM Ha
CIPaBOYHYIO UH(POPMAITHIO.

IIpyMeHATH TONYYECHHBIE 3HAHUSA W YMEHUS MpU
PEIICHUH MPAKTUYECKUX 3a/1a4 (TIpr HEOOXOIUMOCTH
C OIIOPOM Ha aJITOPUTM MPABUIIA).

3HAKOMHUTBHCS ¢ UCTOPUEH PA3BUTHS T€OMETPUH.

Yribl B BrnucanHple ¥ UEHTpajbHBIE YIVIBL, YroJ Mexay | PopmyanpoBaTh OCHOBHBIE ONpENECIICHHUS,
OKPYKHOCTH. KacaTeJIbHON U XOPIOM. CBSI3aHHBIC C yrjaMu B Kpyre (BIHUCAHHBIN yroil,
Bnucannbie VYTl MEeXy XOpIaMU U CEKYILIUMU. HEHTPaJIbHBIN yTo).
U ONUCAHHbIE BrincanHble M OmnMCaHHBIE YETBIPEXYTOJBbHUKH, UX|HaxoauTh BIIMCaHHBIE YTJIbI, OIIUPAOIIUECS HA OJHY
YeTBhIPEXYroJibH |[IPU3HAKU U CBOWCTBA. [IpuMeHeHne 3TUX CBOMCTB IPHU |1yTy, BBIYHCJAATH YIVIBI C IIOMOLIBI) TEOPEMBI O
HUKH. pELIEHUU FeOMETPUIECKUX 3a1a4. BIIMCAHHBIX  YIjaX, TEOpPEMbl O  BIHCAHHOM
Kacareabnble |B3anMmHoe pacnosioxkeHue AByX OKpykHOCTeN. KacaHue | 4eThIpEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJIbHOM YTJIE
K OKPY’KHOCTH. |OKPY>XHOCTEH. IPY HEOOXOUMOCTH C BU3yaJIbHOW OTIOPOIA.
Kacanmue HccaenoBaTh, B TOM YHCIIE C TTOMOIIBIO ITHU(PPOBBIX
OKPYXKHOCTEH pecypcos, BIIMCAHHbBIC u ONMCAHHBIE
(13 4) YETBIPEXYTOJIbHUKH, BBIBOAUTH HX CBOMCTBA U
IIPU3HAKH 10CIIE COBMECTHOT'O aHAIM3A.
Hcnoab3oBaTh 3TH CBOMCTBA M NPU3HAKU IIPU
peleHnHy 3a1a4.
IToBTOpPEHME, IToBTOpEHME OCHOBHBIX IIOHATUNA U METOJIOB KypcoB 7 U | PemiaTh 3a1a4m Ha ITIOBTOPEHUE, UILTIOCTPUPYIOLINE
00001IeHHe 8 Ky1accoB, 000011IeHNE 3HAHUH. CBSI3U MEXK]ly Pa3JIMYHBIMU YacCTAMHM Kypca.

3HAHUH
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(44)

9 kJaacc (He meHee 68 4)

Ha3Banmue
pa3zaeJsia (TeMbl)
OcHoOBHOE coep:KaHune OcHoBHBIE BUIBI I€ATEJIHHOCTH 00Y4AI0IINXCS
Kypca (4uciio
4acoB)
Tpuronomerpusi | OnpenieeHue TPUrOHOMETPUUECKUX (PYHKIUN YIIIOB OT | POPMYJIHPOBATH onpe/eeHust
. Teopembl 0° no 180°. KocuHyc ¥ CHHYC NPSAMOIO U TYIOTO YIJIa. TPUTOHOMETPUYECKUX (PYHKUUN TYNbIX M HPSIMBIX
KOCHHYCOB H Teopema xocunycoB. (O0001mEHHAS) TeOpEMa CUHYCOB |yTJIOB € BH3yallbHOM omopoil. dDopMylIupoBaTh
CHHYCOB. (c pamuycom omucaHHON OKpy>kHOCTH). HaxokIeHue|TeopeMy KOCUHYCOB U TEOPEMY CUHYCOB (C painycomM
Pemienne JUTMH CTOPOH U BEJIMYHH YIJIOB TPEYTOJIbHUKOB. OMHMCAHHOW OKPY>KHOCTH).
TpeyrojbHukoB |DopMmyna miomaau TpeyrojabHUKa Yepe3 JABE CTOPOHHI | PemiaTh TPEyrojJbHUKA C OMOPOM Ha arOPUTM
(16 u) u yron Mexnay Humua. DopMmyna  MIIOMIAaH | y9eOHBIX JEHCTBUM.
YEeThIPEXYTOJIbHUKA YEPE3 €ro JUaroHalau U yroi Mexay | Pemate mpakTuyeckue 3aaadu, CBOASIIUECH K
HUMH. HAXO0K/ICHUI0 Pa3IMYHBIX 3JIEMEHTOB
[IpakTrueckoe MpUMEHEHUE JOKA3aHHBIX TEOPEM. TPeyroJbHUKA.
IIpeodopa3zoBann |IlonsTre o npeoOpa3zoBaHUU OAOOUS. OcBauBaTh MNOHSITHE MPeoOpa3oBaHUs MOAOOUS.
e moao0us. CoOTBETCTBEHHBIE JIEMEHTHI TOJ00HBIX (PUTYP. HccnenoBaTh OTHOUIEHHWE JIMHEWHBIX 3JIEMEHTOB
Metpuueckue |TeopemMa o MpoM3BENECHUU OTPE3KOB XOpJ, Teopema o |¢duryp npu mnpeoOpazoBanuu nojaodus. Haxoautn
COOTHOIIIEHHUSI B |[IPOU3BEAECHUN OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe | IPUMEPHI noaoous B OKpYy>Karolen
OKPY:KHOCTH KacaTeJlbHOM. [Ipumenenue B pelIeHNH | 1eWCTBUTEIILHOCTH.
(10 9) FeOMETPUUYECKUX 3a/1a4. BbIBOAMTL METPUUYECKUE COOTHOIUCHUS MEXKAY
OTpE3KaMu XOpJ, CEKyLIMX M KacaTellbHbIX C
UCIIOJIb30BAHUEM BIUCAHHBIX YIJIOB M TOJOOHBIX
TPEYTOJIbHUKOB.
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Pemartnb recOMCTpUUYCCKUEC 3aJadu MW 3aJjadu U3
peaHBHOﬁ ZKHN3HHU C HCIIOJIb30BaHHCM HOI[O6HBIX
TPCYTOJIbHHUKOB.

BekTopbi OnpeneneHue BEKTOPOB, CIOXEHHE U  pa3HOCTh | Mcmouib30BaTh  BEKTOPbl  Kak  HallpaBJICHHbIE
(12 9) BEKTOPOB, YMHOXXE€HHUE BEKTOPA HA YUCJIO. OTPE3KH, HUCCJIeA0BATh F€OMETPUUECKUHN
@U3NYECKUNA U TEOMETPUYECKUNA CMBICI BEKTOPOB. (mepemetienne) u (usmdeckuid (Cuiia) CMBICIIBI
Paznoxxenne BexkTOpa MO JABYM HEKOJUIMHEAPHBIM |BEKTOPOB C OIIOPOM HA BOIIPOCHBIM IJIaH.
BekTopaMm. Koopaunatel BekTopa. 3HaTh ompeaeeHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
CkansipHO€ POU3BEICHUE BEKTOPOB, €0 MPUMEHEHUE | YMHOKEHHSI BEKTOpa Ha YHCIO, HCCJAe10BaATh
JUIS1 HAXOKJICHUS JJIMH U YTJIOB. FEOMETPUYECKUM U  (UBUYECKUM CMBICIBI 3TUX
Pemenue 3a1a4 ¢ HOMOIIBIO BEKTOPOB. oIepanum.
[IpumeHeHne  BEKTOPOB  [Jid  pelieHus  3ajad|PemaTh reOMETPUYECKUE 3a7a4U C UCIOJIb30BAaHUEM
KMHEMATUKH U MEXaHUKHU. BEKTOPOB.
PackiaaabiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpPAM.
Hcnoab30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIE CBOMCTBA.
BuluMcasiTb CymMMy, pPa3HOCTb U CKAISIPHOE
IIPOU3BE/ICHUE BEKTOPOB B KOOPJAWHATAX.
IIpuMeHAAITL  CKAIIPHOE  NIPOU3BENCHUE  JUIA
HAXO0XJICHUS JJIMH U YTJIOB.
JdexkapToBbI JlekapToBbI KOOPJIMHATHI TOYEK HA TIJIOCKOCTH. OcBauBaTh NOHATHE TMPSIMOYIOJBHON CHUCTEMBI
KOOPAMHATHI HA|YpaBHEHHE NPsAMOMl. YTI0BOM KO3((UIIMEHT, TAHT€HC | KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.
IJIOCKOCTH yrjla HakJIOHA, MapajuieibHble W NeprneHAuKyJspHbie| MccaeqoBaTh ypaBHEHHE TPSIMONM M OKPYKHOCTH C
(9 v) [psIMBIE. OIIOPOM Ha BONPOCHBIU IJIaH.

VYpaBHeHnue OkpyxkHocTH. Haxoxzaenue KkoopAauHAT
TOYEK MEePEeCceUCHUs OKPY>KHOCTU U TIPSIMOIA.

Haxonuth 1EeHTp W paguyc OKpPYXKHOCTH MO €€
YpaBHEHHUIO.
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Meron KOOpAMHAT IIPU PEIICHHWH TIe€OMETPUUYECKUX
3ajay.

Hcnonp3oBaHue MeTONAa KOOPAMHAT B IPAKTUYECKUX
3aja4ax

PemiaTh 3a1a4u Ha HAXO0XKJIEHUE TOUEK [TEPECECUEHUS
OpsIMBIX W OKPY)KHOCTEH C TIOMOIIBIO METoJa
KOOPAUHAT.

Hcnoan3oBaTh CBOICTBA YrjioBoro Kodg¢uineHrta
OpsMOM TMpU PELIEHUU 3a4ad, Uil ONIpPEIeSICHHS
PAacMoJIOKEHUS MPSIMOM.

IIpuMensaTs KOOPANHATHI npu peleHun
FEOMETPUYECKUX W MPAKTUYECKUX 3a7ad, s
MOCTPOCHUSI MaTEMaTUYECKUX MOJIENIEH pealbHbIX
3a/1a4 («METOJ KOOPJIUHATY).

IMonb30BaThest I MOCTPOEHUS U MCCIIEIOBAaHUMN
U (POBBIMU PECYPCAMH.

3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHS T€OMETPUU

IIpaBuiabHbIC
MHOT0YT'0JIbHUK
u. Jliinna
OKPY’KHOCTH U
IJI0IIAAb KPYyra.
Bbruucienue
mJiomaaen

84)

[IpaBuibHbBIE MHOTOYTOJIBHUKHM, BBIUMCICHUE  UX
3JEMEHTOB. YKCIIO T ¥ [NIMHA OKPYKHOCTHU. JlTnHa nyru
OKpY>KHOCTH. Pamnannas mepa yria.

[Tnomanp Kpyra u €ro 3J1€MEHTOB (CEKTOpa U CETMEHTA).
Beruucnenne  mimomamed  guryp,  BKITIOYAROITUX
AJIEMEHTHI KpyTa.

@opMyJIHpPOBaTHL  ONPEACICHUE  IPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

I[onb30BaTbCcsi TMOHATUEM JUIMHBI  OKPYKHOCTH,
BBEJICHHBIM c MTOMOIIIBIO MPaBUIIBHBIX

MHOI'OYI'OJIbHUKOB, OIpeleasTh YUCIO 7T, IJIUHY
IYTH U paJIMaHHyI0 Mepy yrJia o oopasiy.
IIpoBoauTh mepexoa OT paJMaHHOW MEpHI yria K
rpagyCcHOI 1 HA00OPOT MO BU3YaIbHOM OIOPE.
Onpenensith IJI0IAb KPYTa.

BoiBoauts (opmyJibl (B rpagycHoOll U pajHMaHHOU
Mepe) Uil JUIMH AYyr, IUIOHaJed CEKTOpOB U
CErMEHTOB C OIIOPOM Ha BOIIPOCHBIN IIJIAH.
Beruncasith  miomaad  Guryp,  BKIIOYAIOIIHMX
AJIEMEHTHl OKpYXXKHOCTH (Kpyra) ¢ OHopod Ha
CIPaBOYHYIO HH()OPMALIHIO.
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HaxoauTp 1omaam B 3a1a4ax peajbHON KU3ZHMU.

J{BH:KeHUS [TonsiTHE O NBUIKEHUH IIJIOCKOCTH. Pa30oupars npuMepbl, WITIOCTPUPYIOIIHUE MOHATHUS
IVIOCKOCTH [TapasnienbHblil IEPEHOC, TOBOPOT U cUMMETpHUst. OCH U | IBU>KEHUS, IEHTPOB U OCEN CUMMETPUHU.
(6 9) LEHTPbl CHMMETPHH. @opMyJIHPOBATH  ONPEAEICHUS NapaJlIeIbHOTO
[Ipocreiimne MpUMEHEHNS B PELICHUN 3a1a4. IIEPEHOCA, IIOBOPOTa M OCEBOM CHUMMETPUH C
BU3yaJlbHOU onopoi. HaxoauTh HENOJIBUXKHBIE
TOYKH 0 00pasIy.
HaxoauTh UEHTPBI U OCU CHMMETPUN NPOCTEUIINX
buryp mo oopasiry.
IIpuMeHATH NTapajuIeNIbHBIN IIEPEHOC U CUMMETPHIO
Opy pEelIeHUH TeOMETPUUYECKHX 3ajay (pa3OupaTh
IpUMEpHI).
Hcnoan3oBaTh Uisi TOCTPOEHUS U MCCIEIOBAHUN
1u(pPOBBIE PECYPCHL
IoBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHSATUH U METOJIOB KypcoB 7— | OmnepupoBaTh NOHATHSIMH:  (Qurypa, TOUKa,
00001IeHHe, 9 kimaccoB, 00001IeHNE U CUCTEMAaTH3aIUs 3HAHUH. npsiMasi, yroj, MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U
cucrematuzamu |[Ipocreiiine reomerpuyeckue GUIrypbl U X CBONCTBA. | pABHOCTOPOHHUI TPEYTOJbHUKH, HPSIMOYTOJIbHBIHI
sl SHAHUH M3MmepeHne reoMeTpUYECKUX BETUYHH. TPEYroJbHUK, MeEAMaHa, OHCCeKTpHUca U BBICOTA
(7 9) TpeyronbHuKH. TPEYTOJIbHHUKA, IapajuIesIorpamm, poMo,
[TapanenbHbie U IEPHIECHANKYISIPHBIE TPSIMBIE. OpsIMOYTOJIbHUK, KBaJpar, Tpaneuus; OKPY>KHOCTb,
OKpyHOCTh M KpyTr. ['eoMeTpuueckre MOCTPOCHHUS. |KacaTelbHasg; pPaBEHCTBO H  moxobue  Quryp,
VYriel B OKpyKHOCTU. BrucaHHble W ONUCaHHBIE | TPEYTOJIbHUKOB; napajijiebHOCTb U
OKPY>KHOCTH MHOTOYTOJIbHUKOB. NEPHEHAUKYJIAPHOCTh  OPSIMBIX, yIroid  MEXIy
[Tpsimasi U OKPY>KHOCTb. OpSIMBIMH, CHUMMETPHUSI OTHOCUTEIBHO TOYKH U

YerblpE€XyrojgbHUKA. BrnmcanHble ©W  ONMCAHHBIC
YEThIPEXYTOJbHUKH.
Teopema Iludaropa u Havama TPUTOHOMETPHUH.

npsSIMOM; JUIMHA, PAaCCTOSIHUE,
JI0IA b, TIEPUMETD.
Hcnoan3oBath (opmylibl: epuMETpa U IIOMIATN

BCIIMYMHA yIJIa,
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Perienrie oOux TpEyroabHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanusi 1mockoctu. JIBuxkenus. Ilogobue.
CummeTpusi.

IInomans.  Brluncienue
noI00HBIX GUTYP.
JlekapToBbI KOOPIMHATHI HA INIOCKOCTH.
BekTopsl Ha II0CKOCTH.

mwromane.  Ilmomanu

MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYXHOCTH U TUIOIIAIU
Kpyra, 00béMa NpsSMOyTroJIbHOTO Napajuiesienurnea.
OnepupoBartb  NOHATHAMMU: IPSAMOYTOJIbHAS
CUCTEMa KOOpPAMHAT, BEKTOP; HCMOJb30BaTh 3THU
NOHATUS ISl TIPEACTABIICHUS] JAHHBIX W PELICHHS
3a/1a4y, B TOM YUCJIE U3 APYTHUX yYeOHBIX MTPEAMETOB.
Pemath 3a1a4u Ha TOBTOPEHUE OCHOBHBIX MOHSITHUH,
WUTIOCTPALIMIO CBSI3€M MEXY pa3IMYHbIMU YaCTAMHU
Kypca. BeiOMpaTh MeToa U1 peUIeHUs 3a0a4H.
Pemath 3aa4um U3 MOBCEHEBHOMN KU3HMU.

TEMATHYECKOE IIIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH M CTATUCTHKA»
(IT0 TOJIAM OBYYEHUS)

7 kaacc (He meHee 34 4)

Ha3zBanue
pasjaeJia (TeMbl)
(umcy10 9acoB)

OcHoBHOE coaep:xaHue

XapaKTepI/ICTI(IKa ACeATCIbHOCTH oﬁyqaloumxcn

IIpeacrasien
He JaHHBIX
(79)

[Ipencrapienne naHHbIX B TaOnumax. Ilpaktuyeckue
BBIYMCIICHHUS 10 TaOJMYHBIM JaHHBIM. M3Bieuenue u
WHTEpIpeTanus TabJWYHbIX JaHHBIX. [IpakTHueckas
pabota «Tabauie.

['papuyeckoe mpejcTaBiIeHHE MJAHHBIX B  BUJE
KpPYTOBBIX, CTOJIOMKOBBIX (CTOJIOYATBIX) IUArPAMM.
Urenne wu mnoctpoeHue auarpamm. [lpumepsr

JIeMorpauuecKux AuarpaMm.

OcBauBaThb Ha 0a30BOM YPOBHE CHOCOOBI
NpEACTAaBICHUSI CTATUCTUYECKUX JAHHBIX U
YUCJIOBBIX MACCHBOB C TIOMOIIBIO TaONHIl U
qyuarpaMM C UCIIOJIb30BAaHUEM aKTYaJIbHBIX U
BOXHBIX JaHHBIX (JeMorpaguyeckue mgaHHBIC,
MPOU3BOJICTBO MPOMBIIILICHHOU u
CEJILCKOXO3SIMCTBEHHOU IIPOIYKLIHH,
00I11I€CTBEHHbIE U TPUPOJIHBIC SBJICHHUS).
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[IpakTuueckas padora «Jluarpammsbn».

HN3yyath MeToabl pabOThl C TAOIUYHBIMU U
rpa@uUecKUMU  TIPEJICTABICHUSIMH JIaHHBIX C
MOMOIIBI0  ITUPPOBBIX  PECYpPCOB B XOJIE
MpakTHYEeCKUX  pabor  (c  HampaBIsOIICH
MIOMOIIIBIO).

OnucarejbHa
a
CTATHCTHKA

81)

Yucnoseie HaObopbl. CpegHee apuPmMeTHiecKoe.

Menuana  uyucioBoro  HaOopa.
METUAHBI.

Y CcTOMYUBOCTH

ITpakTrueckas padorta «CpeaHue 3HAUCHU.
Haubonbliee ¥ HauMEHbIIEE 3HAYEHUS YHCIOBOTO

Habopa. Pazmax.

OcBauBathb Ha 0a30BOM YpPOBHe TIOHATHA:
YHUCJIOBOM HA0Op, Mepa LIEHTPAJIbHON TEHICHLIUU
(Mepa 1eHTpa), B TOM YHCIE CpeaHEe
apumeTnyecKkoe, MeIMaHa.

OnuceiBaTh  CTaTUCTUYECKHE  JaHHBIE  C
MOMOIIBIO  CPEAHEro  apudMeTuueckoro u
Meauanbl. Pemate 3amaun (¢ MCMOJIB30BAaHUEM
3pUTEIPHON HATJSIHOCTH W/WIKM BepOaNTbHOU
OTIOpHI)

H3yuyarh cBOWMCTBA CpPEIHUX, B TOM YHUCIE C
NOMOIIBI0O  LU(MPOBBIX  pPECYpCcOB, B  XOJH€
OpakTHUecKux  paboT, (c  HampaBISIOLICH
MTOMOIIIBIO).

OcBauBatb Ha 0a30BOM YpPOBHe TIOHATHA:
HanOOoJIbLIEE U HAUMEHbIIIEE 3HAUECHUS YUCIOBOTO
MacCuBa, pa3Max.

Pematp 3amaum Ha BbIOOp crocoba omucaHus
JAHHBIX B COOTBETCTBUU C NMPUPOJON NAHHBIX U
HEJIsIMA ~ UCCIENOBAHMS C  HaIpaBIAIOLIEH
MIOMOIIBIO.

Cay4aiiHasn
U3MEHYUBOCTH
(61)

CnyuaiiHas u3MeHYMBOCTh (mpuMmepsl). Yactora

3HAYEHUM B MACCUBE JAHHBIX.
I'mcrorpaMMsl.

['pynmnposka.

OcBauBaTh MNOHATHA. YacTOTa 3HAYCHUU B
MAaCCUMBE  JIaHHBIX, TIpPYNIMUPOBKA  JIAHHBIX,
TUCTOrpaMma.
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[Ipaktuueckas padora «CiydaitHasi U3BMEHYUBOCTh Y.

CTpouTh rUCTOrpaMMBbI 110 00pa3ily

OcBauBath  rpaduueckue  MpeACTaBICHUS
pa3HBIX BUJOB CIy4allHOW M3MEHYMBOCTH, B TOM
YHUCJIe C TIOMOIIBI0 MUGPOBBIX PECYPCOB, B XOJIE
MPAKTUYECKON pabOTHL

BBenenue B

I'pad, Bepmmnua, pedpo. IlpencraBnenue 3amaum c

OcBauBath mnoHsATHSI: Tpad, BepmmHa rpada,

TEOPHUI0 nomol1pto rpada. CreneHp (BaJIEHTHOCTh) BEPLIMHBL. | peOpo rpada, creneHb (BaJI€HTHOCTh BEPILHHBI),
rpajgos Yucno pédep 1 cymmapHasi CTernieHb BepiiuH. Llenb v | 1ens u UK.
(4 v) nukia. Ilyte B rpade. IlpeacraBinenue o cBszHoctu | OcBamBaTh NMOHSITHSA: MyTh B rpade, 3iliepon
rpada. O6xox rpada (siinepoB myTh). [IpeacraBiaenue | myTb, 00X0/ rpada, OpUeHTUPOBAHHBIN rpad.
00 OpUEHTHUPOBAHHBIX Tpadax. OOcy:xnaTh peleHHue 3a1a4M HA [TOUCK CYMMBI
CTereHeu BepiuH rpada, Ha mouck ooxoma rpada,
Ha TIOWCK TMyTell B OPHEHTHUPOBAHHBIX Trpadax ¢
HaIPABJISIOLIEH TOMOILBIO.
OcBauBaTh cnoco0bI IIPEACTABICHUS 3a1ad W3
Kypca anreopsl, re€OMETPUH, TEOpUU
BEPOSITHOCTEW, APYrUX MPEAMETOB C MOMOUIBIO
rpadoB (KapTbl, CXEMbI, 3JEKTPUUYECKHUE LIEMH,
(GyHKUMOHAIbHBIE COOTBETCTBUS) Ha MPUMEpax.
BeposiTHOCTH CnydaliHpIi  ONBIT W chydailHoe — coObiThe. | OcBamBaTh TOHSITHA: CIyYaHBIA OMNBIT U
U 4acToTAa BepositHocth 1M yactora  coObitusi.  Ponb | ciaywyailHoe ~— coObITHE,  MajJOBEpPOSITHOE U
CJIYy4aifHOT O MaJOBEPOSTHBIX W MPAKTHUUYECKH JOCTOBEPHBIX | MPAKTUUYECKH JIOCTOBEPHOE COOBITHE.
coObITHS coObITHII B mpupoae u B obmiectBe. Monera u | M3y4yaThb 3HAYUMOCTh MaJIOBEPOSITHBIX COOBITUI
44 UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEM. B MPUPOJE M OOIIECTBE HA BAXHBIX MPUMEpPAX

[Ipaktrueckas pabora «HactoTa BeIIAICHUS OPIIay.

(aBapuu, HECUYaCTHbIC cilyvau, 3aIuTa
nepcoHanbHOM MH(pOpMaINK, epeaada JaHHbIX ).
HN3yuyaTth poib KIACCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHeTa, UrpajbHas KOCTh) B TEOPHUH
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BEPOSTHOCTEM.

Hadmonath W mM3y4aTh YacTOTy COOBITUN B
INPOCTBIX OJKCIEPUMEHTaX, B TOM YHCIE C
MOMOIIBI0  MU(PPOBBIX  PECYPCOB, B  XOJE
MPAKTHYECKON pabOTHI.

O000mIeHue,
KOHTPOJIb

(S4)

IIpencraBnenune nanHbpix. OnucarenbHasi CTaTUCTHKA.
BeposaTtHocTh cllydaliHOTO COOBITHSI.

IIoBTOpPATHL U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

Pemath 3a1a4yu Ha MPEICTABICHUE U ONHUCAHUE
JTAHHBIX C TTOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK C
HaIpaBIIAIOLIEH TOMOUIBIO.

OOcy:xaaTh TpPUMepPbl CIY4YalHBIX COOBITHIA,
MaJIOBEPOSITHBIX M IPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHBIX COOBITHI, MX POJM B TPHUPOAEC U
KU3HU YeJIOBEKa

8 ku1acc (He menee 34 4)

HaszBanue

pasaena (TeMbl)
(umcy10 4acoB)

OcHoOBHOE coaepkaHue

XapakTepuCcTHKA AeITeJIbHOCTH 00y4alomuXcs

IHoBTOpEHME

Kypca
KJacca

(44)

7

[IpencraBienne nanubix. OnucarenbHas CTATUCTHKA.
CnyvaitHags wW3MeHUYHMBOCTb. (CpegHue YHUCIOBOTO
Habopa.

Cayuaitble coObITHs. BeposiTHOCTM M 4acTOTHI.
Kiaccnueckue MOAENIM TEOPUH  BEPOSITHOCTEHU:
MOHETA U UrpajibHas KOCTb.

IToBTOPSATH N3YyUEHHOE U BHICTPAMBATh CUCTEMY
3HAHUU.

Pematy 3agauum (Mo BHM3yasibHOW oOmope) Ha
MIPEACTABICHNUE U OMKMCAHUE JAHHBIX C MOMOILBIO
W3YUYEHHBIX XapAKTEPUCTHUK.

Pemats 3agaum (Mo BHU3YyaJbHOH oOmope) Ha
NpEACTaBICHUE TPYNIUPOBAHHBIX JaHHBIX U
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ONMCAHUE CIy4ailHON U3MEHYMBOCTHU.

Pematey 3agauum (Mo BHM3yasibHOW oOmope) Ha
OMpeJelIeHUe YacTOThl CIIy4YalWHBIX COOBITHIA,
0o0CyX/IeHHE TPUMEPOB CIyYalHBIX COOBITHIA,
MaJIOBEPOSITHBIX M IPAKTUYECKH JIOCTOBEPHBIX
CIIy4allHBIX COOBITHI, WX POJIU B TPHUPOJE HU
YKU3HU YeJIOBEKaA.

Onucarenbna | Otwionenus. [ucmepcuss  uucimoBoro  Habopa. | OcBamBaTh MOHATHS: JUCIIEPCUS U CTAaHAAPTHOE
s cratucTuka. | CTaHgapTHOE OTKJIOHEHHUE YHUCJIOBOTO HalOopa. | OTKJIOHEHHWE, UCIOIb30BaTh 3TU XapaKTEPUCTUKU
PacceuBanue JnarpaMmebl pacceMBaHMUsI. JIJIs1 OTIUCAHUSI paCCEUBAHUS JAHHBIX.
TAHHBIX YuyacTtBoBaTh B OOCY:KI€HHHM THINOTEe3bI 00
(4 v) OTCYTCTBUM WJIA HAJWYHUM CBS3U IO JUArpaMmam
paccenBaHus.
Crpoursb IAarpaMMbl  pacCeUBaHUsA o
MMEIOIIMMCS JITaHHBIM, B TOM YMCJIE C ITOMOIIBIO
KOMITbIOTEpa (IIOCI€ COBMECTHOTO aHAJIN3a).
MHo:xecTBa MuoxecTBO, noaMHOXkecTBO. Omnepauun  Haa | OcBauBaTh MNOHSATHA: MHOXECTBO, 3JIEMEHT
(4 v) MHO>XECTBAMU: 00BbeIMHCHHE, IIEpPECEUECHUE, | MHOXKECTBA, IIOJAMHOKECTBO.
JIOTIOJTHEHHE. CBoiicTBa ornepanuin HaJl | BpIMOJIHATL omepamuM HaJl MHOXXECTBAMMU:

MHO>KECTBAMU: TMEPEMECTUTENBHOE, COUYETATEIbHOE,
pacnpenenuTeNbHOEe, BKIIOYSHUS.
['paduueckoe mpeacTaBIeHHE MHOKECTB.

o0bequHEeHne, NepeceueHue, IomnojHeHue (1o
o0pasiy).

Hcnmoab30BaTh CBOMCTBA: NEPEMECTUTEIBLHOE,
COYETaTeIbHOE, PACIIPEAEIUTEIBHOE, BKIFOUCHUS
(C KCTI0JIB30BAHHEM BU3YaJIbHOU OIOPHI).
HUcnoan3oBarh rpaduyeckoe MpeicTaBlICHUE
MHOECTB MPU ONMKUCAHUU PEATBLHBIX MPOILIECCOB U
SIBJICHUH, IPU PEILICHUH 33/1a4 U3 IPYTUX YUYEOHBIX
npeaMeTOB U KypcoB (C  HCHOJIb30BAHHEM
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BU3YaJIbHOM OIOPHI).

BeposiTHOCTH
CJIy4alHOT' O
co0bITUA

(6 9)

OnementapHbsie coObiTua. CiydaitHble COOBITHA.
bnaronpustcTBytomme  3IeMEHTapHbIE  COOBITHS.
BepositHocTr COOBITHIA. OnbITHI Cc
PaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMUA ~ COOBITHSIMHU.
Cnyualinblii BEIOOD.

[TpakTrueckas pabota « OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMI.

OcpauBarth Ha 0a30BOM YpPOBHEe TIOHATHA:
3IIEMEHTapHOE COOBITHE, CTydallHOEe COOBITHE KaK
COBOKYITHOCTb OJIaroNpHUsATCTBYIOIINUX
JJIIEMEHTAPHBIX  COOBITHH, PaBHOBO3MOXHbBIE
3JIeMEHTapHbIE COOBITHS.

Pemats 3aaum Ha BBIYMCIIEHUE BEPOSTHOCTEU
COOBITUM MO  BEPOSITHOCTAM  DJIEMEHTapPHBIX
COOBITHUI CITy4aitHOTO OMbITa (C UCTI0JIb30BAHUEM
3pUTEIBLHON HArJISAHOCTH W/WIK BepOaNbHOU
OTIOPHI).

PemaTh 3aaum Ha BBIYMCIICHUE BEPOSITHOCTEU
COOBITUI B OMNBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTapHBIMU COOBITUSIMH, B TOM 4YHCIE C
NOMOIIBIO  KOMITBIOTEPA (C  HCIIOJIB30BAHUEM
3pUTENBHON HAIISAHOCTH W/MIM BepOanbHOU
OIOpBHI).

IIpoBoguTh " u3y4athb ONBITHI C
PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCnoJIb30BaHUEM MOHET, UIPANbHBIX KOCTEW,
TIPYTUX MoJIeein)
B X0/I€ TPAKTUYECKOI paboThI (C MCIOIb30BAHUEM
BU3YaJIbLHOM OIOPHI).

BBenenue
TEOPHI0

rpagos
(4 1)

B

HepeBo. CpoiicTBa JepeBa: €IWHCTBEHHOCTb MYTH,
CYIlIECTBOBAHHE BUCSYEH BEPILIUHBI, CBSI3b MEXKIY
9qucioM BepmmH u yuciaoMm péodep. I[lpasumio
YMHOXEHUSL.

OcBauBaTh NOHATHS: JI€peBO Kak rpad 0e3
LMKJIa, BUCSYas BepllUHA (JUCT), BETBb JIEPEBa,
yTh B JIEpEBE, TUAMETP JIepeBa.

HN3yuats cBOMCTBAa [JepeBa: CyLIECTBOBAHUE
BUCSIYEH BEPIIMHBI, €IUHCTBEHHOCTD ITyTH MEXKITY
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JBYMsI BEPIIMHAMHU, CBS3b MKy YHCIIOM BEPIITUH
U 9uCIIoM pédep.

Y4yacTBOBaTh B 00CY:KI€HHH PelIeHUs] 3a1a4u
Ha TOMCK W TICpEYHCIICHUE TyTeH B JepeBe,
oTpesieNICHUE YMCITa BEPIINH Win pedep B IepeBe,
o0xon OWHApHOTO JepeBa, B TOM 4YHUCIE C
PUMCHECHUEM TIPABHJIA YMHOKCHHSL

CiyyaiiHble
coOBITHSA

8 1)

[IpoTuBomnonoxkuoe coObiTue. Jlmarpamma ODiinepa.
OObenuHeHue u repeceyeHne COOBITHIA.
HecoBmectHbie coObiTus. @DopMmyna  CIOXEHUs
BepossTHOCTEW. [IpaBUiIO yMHOXKEHUS BEPOSATHOCTEM.
VYcnoBHas BeposTHOCTh. HeszaBucumbie COOBITHSL.
[IpencraBieHue Ciy4amHOIrO 3KCIIEPUMEHTA B BUJIE
Jepesa.

OcBauBarthb IMOHATUA: B3aMHO
IIPOTUBOIIOJIOKHBIC CO6BITI/IH, orepanuu Hang
CO6I>ITI/ISIMI/I, 06’b€IH/IH€HI/I€ )41 IMCPCCCUYCHUC

coObITH, quarpamma Junepa (Dinepa—Benna),
COBMECTHBIC H HECOBMECTHBIE COOBITHSI.
N3yuaTth TeopeMbl O BEPOSATHOCTU 0ObETUHEHHUS
JBYX coObITHI (popmyib CJIOKEHUS
BEPOSITHOCTEN ).

YuyacTBOBaTh B 00CYK/I€HUHU pellleHusl 3a1a4H,
B TOM YHCJIE TEKCTOBBIE 3aJ]a4¥ HA OIpeaeiiCHNe
BEPOSITHOCTEH OOBEAMHEHUS] W TIEPEeCCUCHUs

COOBITUH C TIOMOIIBIO YHUCJIOBOW MPSIMOH,
auarpamMMm  Oizepa,  (QoOpMylibl  CIOXKEHUs
BEPOSTHOCTEH.

OcBauBaTh MNOHATHSA: IIPABUIO YMHOXCHHUSA
BEPOSATHOCTEH, yCIIOBHAs BEPOSATHOCTD,
HE3aBUCHUMBbIE COOBITUSL JEPEBO  CIy4allHOTrO
OIIBITA.

H3yuatsb cBoiicTBa (OnpeesieH s ) HE3aBUCHUMbBIX
COOBITHIA.
Y4yacTBOBaTh B 00CYK1€HUHU pellleHUs 3a1a4u
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Ha OIPE/ICIICHUE U UCIIOJIb30BaHUE HE3aBUCUMBIX
COOBITHH.

YuyacTBOBaTh B 00CY:KI€HUH PellleHus] 3a1a9u
Ha TMOMCK BEPOSATHOCTEH, B TOM YHCIIC YCIIOBHBIX,
C UCITOJIb30BaHUEM JIepEBa CIIy4altHOTO OIIBITA.

O000mIeHue,
KOHTPOJIb

(44)

[IpencraBnenue nanHbIx. OnucaTenbHas CTaTUCTUKA.
['padri.  BeposiTHOCT,  ClaydyalHOTO  COOBITHSL.
DneMeHThl KOMOMHATOPUKH.

IloBTOPSATHL HM3YYEHHOE U  BBICTPAWBAThH
CUCTEMY 3HAHUMU.

PemiaTh 3a1aum Ha NpPEJCTAaBICHUE U ONUCAHUE
JAHHBIX C MOMOIIBIO U3YUYEHHBIX XapaKTEPUCTUK
(C UCTIOIB30BAHUEM BU3YaJIIbHOU OMOPHI).
YyacTBOBATH B 00CYKICHUHU PellICHUS * 3a1a4u
C IpUMeHeHueM TrpadoB.

Pemath 3alayd Ha HAXOXIEHUE BEPOSITHOCTHU
CIy4yallHOTO  COOBITHUSI ~ TO  BEPOATHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCIIC B OTIBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(c BU3yallbHOU OTMOPOIA).

Y4yacTBOBaTh B 00CYKJIE€HUM PelIeHus 32124
Ha HAXOXJEHUE BEPOSITHOCTEH OOBEAUHEHUS U
nepecedyeHus  COObITMH, B TOM  4YHCIIE
HE3aBHUCHUMBIX, C MCIOJIb30BAHUEM TIpadUuecKux
MPEACTABICHUN U JIEpeBa CIIy4YalHOTO OIIbITA.
Y4yacTBOBaTh B 00CYKACHUM PeLHICHUS 32124
HA  MepevyucieHrue  KoMOuHanmit  (ducia
NIEPECTAHOBOK, qucia coueTaHui), Ha
HaXOXJICHUE BEPOSITHOCTEN coObITHI c
NpUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIE C
UCIIOJIb30BaHuEM TpeyroJibHuKa [Tackans.

93




9 kaacc (He meHee 34 4)

HasBanue
pasjaesia (TemMbl)
(umcy10 9acoB)

OcHoBHOE coepkaHue

XapakTepHCTHKA eSITeJIbHOCTH 00y4alomuXxcs

IloBTOpEeHue
Kypca 8
KJlacca

(44)

IIpencraBnenune nanHbpix. OnucarenpHas CTATUCTHKA.
Oneparuun~ Hanm  coObTmsiMu.  HesaBucumocTh

COOBITHUH.

IloBTOPATHL MU3y4EHHOE W  BBICTPAUBATh
CHUCTEeMY 3HAHUM.

Pemath 3a1aum Ha NPEACTABICHUE U ONHUCAHUE
JTAHHBIX.

PemiaTh 3agauMm Ha HaXOXIEHUE BEPOSITHOCTEU
00bEeIMHEHUsI M TEPECCUCHUs] COOBITHH, B TOM
YUCJI€  HE3aBUCUMBIX, C  HCIOJIb30BAHUEM
rpaduueckux  TpEACTaBICHUA U JIepeBa
CIIy4ailHOTO OMbITA.

PemaTp 3a1aum Ha nepeyucieHue KOMOWHAIUN
(unciia TepecTaHOBOK, 4YHClIa COYETaHUW), Ha
HAaXOXJICHUE BEPOSITHOCTEN coObITHI c
NpUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIE C
UCIIOJIb30BaHuEM TpeyroiibHuka [Tackans

JIeMEHTbI
KOMOMHATOPH
KH

(49)

Kom6unaropnoe IPaBUJIO

YMHOKCHMUA.

IlepecranoBku. @akropuan. CoueTaHUss W YHUCIO
coueranuii. TpeyronpHuk Ilackansa. IlpakThueckas
pabora «Bpruucnenue BEPOSATHOCTEN C

HCIIOJIL30BaHUEM KOMOMHATOPHBIX
AJIEKTPOHHBIX TaOIHID.

byHKIMi

OcBauBaTh Ha 0a30BOM YpPOBHE IOHSITHS:
KOMOMHATOpPHOE MPaBUIIO YMHOXEHUSI,
yHOOpsSIAOUEHHAsT  Tapa, TpoWKa  OOBEKTOB,
nepecTaHoBKa, (akTopuan dYuciIa, COYETAHHE,
YUCJIO COYETAaHUM, TpeyrojabHuk [lackans.
Pemats nmpocreiue 3a1a4mM Ha [EPEYUCIICHUE
VIOPSIAOYEHHBIX IAp, TPOCK, MEPECUUCICHUE
MEPECTAHOBOK u COUCTaHMU AJIEMEHTOB
Pa3IMYHBIX MHOXKECTB (110 00pasiry).
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Pemiats mpocreimue 3agayd Ha IPUMEHEHUE
yyclia co4yeTaHuil B anredbpe (CokpaméHHoe
yMHOeHue, ouHoMm HproToHa) (c Hanpasmstomen
MIOMOIIIBIO).

PemaThb, npuMeHsisi KOMOMHATOPUKY, 3a]1a4l Ha
BBIUMCIICHUE BEPOATHOCTEHW, B TOM YHUCIE C
MOMOINIBIO  JJIGKTPOHHBIX  TaOIWIl B  XOJe
MPAKTUIECKON pabOTHI (C BU3YaIbHOM OMTOPOH).

I'eomerpuueck | ['eomerpuueckass BepoaTHOCTh. CiyuailiHblii BbIOOp | OcBamBaTh MOHATHE r€OMETPUYECKON
as TOYKH U3 (PUTypbl HA TUIOCKOCTHU, U3 OTPE3KA, U3 IyTH | BEPOSITHOCTH.
BEPOSITHOCTh OKPY’KHOCTH. Y4yacTBOBaTh B 00CYKACHUM PeHICHUS 32124
(4 4) Ha HAaXOXJECHUE BEPOSITHOCTEW B  ONBITAX,
OpEeICTaBUMBIX ~ Kak  BbIOOp  TOYeK U3
MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WU Jyru
OKPY>KHOCTH, YACIIOBOI'O IIPOMEKYTKA
HUcnbiTanus HcnbiTanne. Ycenex u Heynavya. Cepus ucnplTanuil 10 | OcBauBaTh Ha 0a30BOM YpPOBHE NOHSITHS:
bepnyiiu IIEPBOIro ycrexa. HcnbiTanus bepnyium. | ucneitanue, 2JIEMEHTApPHOE coObITHE B
(6 9) BepostHocT  cOObITUH B CcepuM  MUCHOBITaHUN | UcCObITaHUMM  (yCclieX W HeyjJada), cepus
bepunymnu. I[lpaktuueckass pabGorta «VcnblTaHus | WUCHBITAaHUM, HACTYIUIGHME TIEPBOrO  ycrexa
bepnymn». (Heynmauu), cepusi UCTIbITaHU bepHyuim.

Pemiats mpocreimue 3agayM Ha HaXOXJICHUE
BEPOSITHOCTEW COOBITUM B CEpUM MCIBITAHUH 0
IIEPBOr0 ycrnexa, B TOM YHCJIE C NMPUMEHEHUEM
(hopMyIIBI CYMMBI TE€OMETPUUYECKOMN MPOTPECcCuu (C
OTIOpPOM Ha CIPABOYHYIO UH(POPMAIIHIO).

Pemiates mpocreiiiimve 3agad4d Ha HaXO0XICHUE
BEPOATHOCTEW HJIIEMEHTAPHBIX COOBITHI B CepUH
UCIIBITAHUN  bepHyimuM, Ha  HaxXO0XICHHUE
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BEPOSITHOCTU OIPEAECIEHHOIO YUCIIA YCIEXOB B
cepun wucnbITaHud bepHymm (¢ BuU3yaIbHOU
OTIOpOiA).

HN3yuars B X0/1e MPaKTHYECKO padoThl, B TOM
YUCJI€ C TOMONIBI0 IHU(POBBIX  PECYPCOB,
CBOMCTBA BEPOATHOCTM B CEPUU HCIBITAHUMN
bepnynnmn

Cayuaiinas
BeJIMYNHA

(61)

Ciyyaiinas BEJIMYMHA u paclpeneieHue
BEPOSATHOCTEW. MareMaTudeckoe OXUJIAaHUE U
JIHACIIEpCUsl  CIIydalHOW  BedauuyuHbl.  [Ipumepsr

MAaTEMaTHYECKOTO OXHUJAHUSI KaK TEOPETUUYECKOIO
CpEeHEro 3HAaYEHUS BEJIMUUHBI.

[Tonarne o 3akoHe OonbmUX uyucend. M3mepeHue
BEPOSTHOCTEW ¢ NOMOLIBK 4acToT. I[Ipumenenue
3aKOHA OOJIBIIINX YUCE]T.

OcBoutp Ha 0a30BOM YpOBHEe TIOHATHS:
ClydalHas BEJIMYMHA, 3HAYCHUE CIyYalHOU
BEJINYUHBI, PACIIPEACIICHUE BEPOATHOCTEN.
HN3yuars U 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIy4alHbIX BEJIWYMH (POCT, BEC
YeJI0BEKa, YMCICHHOCTb HACEJICHMs, JApyrue
VU3MEHYUBBIC BEJIIMYMHBI, PACCMAaTpUBABIINECS B
Kypce CTaTUCTHKH), MOJEIBHBIX CIIy4alHBIX
BEJINYMH, CBS3aHHBIX CO CIYYalHBIMHM OIBITAMH
(OpocaHue MOHETBHI, UrPAJIbHOM KOCTH, CO
CJly4ailHbIM BBIOOPOM H T. I1.).

OcBauBatb Ha 0a30BOM YpPOBHE IOHATHS:
MaTeMaTUYECKOE 0XKUJIaHUE CIIy4anHOH
BEJINYMHBI KaK TEOPETUUECKOE CPEIHEE 3HAUCHHUE,
JIUCIIEpCUs CIIy4YalHOM BEIWYUHBI KaK aHajor
JUCIIEPCUU YHCIOBOT0 Habopa.

Pemarnp 3agaum Ha BBIYNCIICHUE
MaTeMaTU4eCcKoro OXHUAAHUAd U JUCIEPCUHU
JACKPETHOW CIIy4YalHOU BEJIWYMHBI 110 33JaHHOMY
pacIpeneneHnio, B TOM YuCie 3a1a4, CBA3aHHBIX
CO CTPaXOBaHUEM U JIOTEPESIMH (C HAIPaBIAOLLEH
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MTOMOIIIBIO).

3HAKOMHMTBCS C MATEMAaTUYECKUM OXXKHUIAHUEM U
JUCIIEPCUEN HEKOTOPBIX PacHpenciieHUil, B TOM
YUCJIE PACHPEICIICHUS CIYYalHOW BEJIWYHUHBI
«YHCJIO YCIIEXOB» B CEpUM UCIIbITAaHUN bepHysum.
M3yyaTh 4YacTOTy COOBITHS B TMOBTOPSIOIINXCS
CIIy4aiHBIX OMBITaX KaK CIy4ailHyIO BEJIMUUHY.
3HAKOMHUTBCH C 3aKOHOM OOJbIIMX 4HceNl (B
dbopme bepryum): mpu OOJIBIIOM YHCIIE OMBITOB
4acToTa COOBITUA OJM3Ka K €r0 BEPOSITHOCTH.
Pemats 3ajaum Ha U3MEpPEHUE BEPOSTHOCTEU C
MOMOIIIBIO YACTOT (C HAIIPaBJISAIONICH TOMOIIIBIO).
OOcy:xaaTh poOJb 3aKOHA OOJIBIIMX YHCENT B
000CHOBAaHMM YaCTOTHOTO METOJa HW3MEpeHus
BEPOSTHOCTEM.

OOcy:xaaTh 3aKOH OOJIBIIMX  YUCET  Kak
MIPOSIBJICHUE CTAaTUCTUYECKOM YCTOMYMBOCTH B
W3MEHYUBBIX SIBIICHUSX, POJb 3aKOHAa OOJBIINX
YHUCeJ B IPUPOJIE U B )KU3HU YETIOBEKA.

O0o00mIEeHHE,
KOHTPOJIb
(10 49)

IIpencraBnenune nanHbpix. OnucarenbHasi CTaTUCTHKA.
BeposaTtHOCTh  CllydyallHOTO  COOBITHUSI.  DJIEMEHTHI
KOMOWHATOPUKH. CnyyailiHple  BEIMYUHBI |
pacrpeneneHusl.

IMoBTOpPSIT  M3YYEHHOE U  BBICTPAMBAThH
CUCTEMY 3HAHUMU.

PemaTh 3a1aum Ha MpEJCTaBICHUE U ONUCAHUE
TTAaHHBIX.

PemaTh 3agaum Ha HAXOXICHUE BEPOSITHOCTEU
COOBITHIA, B TOM YHCIE€ B ONBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTapHBIMU
COOBITUSIMU, BEPOATHOCTEH OOBEAMHEHUS U
nepecedeHusi COOBITUM, BBIYUCIIATh BEPOSITHOCTU
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B OIIbITax C CCpUAMU CJIy‘-IaI\/JIHHX HUCIBITAaHUA
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11. YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1. Marematuka. 5 knacc: yueOnuk: B 2 yactsax /H.f. Bunenkun, B.U. XKoxos, A.C.
UYecHokoB [u 1p.] — 2-€ u3m., crep. — Mocksa: [Ipocsemenue, 2022. Y. 1. - 160 c.

2. Maremaruka. 5 knacc: yueonuk: B 2 yactax /H.S. Bunenkun, B.1. XKoxos, A.C.
UecHOKOB [u 1p.] — 2-€ u3a., crep. — Mocksa:IIpocsemenue, 2022. Y. 2. — 159 c.

3. Marepuanbl K ydeOHMKaM pa3MeIlEeHHbIE B 3JIEKTPOHHOM KaTajore M3/1aTeilbCTBa
«IIpocBenieHne» Ha UHTEPHET-PECYPCE WWW.PIosV.ru

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Bunenkun H.A., XKoxos B.U., YecnokoB A.C., llIBapudypa C.M., Maremaruka,5
KJI1acce,
Pabouas Terpaas mo mateMaruke k yueOHuky Bunenkuna H.S1. T.M. Epumna,;
Hunaktuueckne matepuansl o Marematuke A.C.UecHOKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
1. OnextponHsie (1udpoBbIe) 00pa30BaTEIbHBIE PECYPCHI, SBISIONINECS yueOHO-
METOAMYCCKIUMHU MaTeprajiaMu 5 kitacc — http://ippo-vm.at.ua/index/0-39
2. NudopmaimoHHO-KOMMYHUKAITMOHHBIE  TEXHOJIOTHUHU B
oOpa3oBanun— http://www.ict.edu.ru;
3. NunoBannonHas oOpazoBarenbHas ceTb — http://www.eurekanet.ru;
4. CaifT mKoJIbHBIX y4eOHUKOB — http://sferaznaniy.ru/;

Marepuanbl i opraHu3aliyd JUCTAHIIMOHHOTO OOYUYeHHMs 10 MaTEMaTHKEe 5 Kiacc
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-
shkola/algebrageometriya/metodicheskie-materialy/materialy-dlya-organizatsii-
distantsionnogo-obucheniyamatematika-5-6-klassy.html

5. Maremarnueckass rpaMOTHOCTb 5 - 9 KJIaCChI
http://skiv.instrao.ru/bankzadaniy/matematicheskaya-gramotnos
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12. HIOYPOYHOE IINTIAHUPOBAHUE

5 KVIACC
JlecsatnaHas cucreMa CUHCICHHUA. Psj but6mmoreka [IOK

1 HaTypaJIbHBIX YUCEIl 1 https://m.edsoo.ru/f2a0ccOc
JlecsTuuHas cucreMa CcUUCIeHus. Psj

2 HATYpaJbHBIX YUCEIl 1

5 bubnunoreka [IOK

3 Harypanbhblit paa. Hucio 0 1 https://m.edsoo.ru/f2a0cafe

4 Harypanbnsiii psa. Yucno 0 1
HarypanbHble yncna Ha KOOPJAUHATHOM bubnuorexa [JOK

S npsIMOM 1 https://m.edsoo.ru/f2a0e0fc
HarypasibHble 4nciia Ha KOOPAMHATHON bubmuoreka LIOK

6 IpSIMON 1 https://m.edsoo.ru/f2a0e2a0
Harypasibable 4nciia Ha KOOPAMHATHOU bubmuoreka [IOK

7 npsIMOi 1 https://m.edsoo.ru/f2a0e426
CpaBHeHuEe, OKpYTJIEHHE HATYpalbHbBIX bubnmnoreka [JOK

8 qucen 1 https://m.edsoo.ru/f2a0ce32
CpaBHeHuE, OKpYTJIEHUE HATypaJIbHbIX bubmuoreka LIOK

9 yucen 1 https://m.edsoo.ru/f2a0cf54
CpaBHeHuE, OKpYTJIEHHE HATYpaJIbHbIX bubnnorexa [JOK

10 qrcen 1 https://m.edsoo.ru/f2a0d300
CpaBHeHME, OKPYTJIEHUE HAaTyPaJIbHBIX bubnmoreka [JOK

11 qucen 1 https://m.edsoo.ru/f2a0d440
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CpaBHeHUe, OKpyIJICHHE HAaTypaJbHbBIX

12 qrcen
ApudmeTraeckue I1eHUCTBUS C bubmuotexa [JOK

13 HaTypaJIbHBIMU YHCIAMH https://m.edsoo.ru/f2a0eaca
Apudmernueckue NeicTBUS c bubnnorexa [JOK

14 HaTypaJIbHBIMU YHCIAMU https://m.edsoo.ru/f2a0f5ba
Apudmernueckue 1eicTBUA C bubnnorexa [JOK

15 HATYPaJIbHBIMHU YHCITAMH https://m.edsoo.ru/f2a0f704
Apudmerndeckue 1eicTBUA C bubnuorexa LIOK

16 HaTYpaJIbHBIMU YHCIAMHU https://m.edsoo.ru/f2a0fd8a
Apudmerndeckre IeHCTBUS C bubnuoreka IIOK

17 HaTYpaJIbHBIMU YHCIaAMU https://m.edsoo.ru/f2a1015e
ApudmeTraeckue I1eHUCTBUS C bubmuotexa [JOK

18 HaTypaJIbHBIMU YHCJIaAMH https://m.edsoo.ru/f2al0c3a
Apudmerndeckue neicTBHS C bubnnorexa [JOK

19 HaTypaJbHBIMH YHCIAMH https://m.edsoo.ru/f2al0da2
CpoiicTBa HyJs T@pH CIOXKEHUH U

20 YMHOXEHHH, CBOMCTBA €IHHAIBI TIPH brbmiorexa LIOK

https://m.edsoo.ru/f2al04ec

YMHOKCHUHU

21 CBolicTBa HyJIS IIPU CIOXKEHUU U

YMHOKCHHU, CBOMCTBA CANHUIIBI ITPU
YMHOKCHHUN
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HepeMeCTI/ITeJIBHOG H COYCTAaTCIBbHOC
CBOMCTBA CIIOKCHHS B YMHOKCHHA,

bu6mmoreka [IOK

22 7
PACHpEACTHTCILHOC CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOCHUS
[lepemecTuTENIFHOE U COYETATEIHHOE
CBOMCTBA CIIOKCHHUSI © YMHOXCHUS,
23 pachpeennTeIbHOe CBOHCTBO
YMHOCHUS
[MepemecTuTenbHOE U COYETATEIBHOE
CBOMCTBA CIIOKECHUSI H YMHOXCHUS,
24 pachpeeInTebHOE CBOHCTBO
YMHOCHUS
JlenuTenu u KpaTHBIC YKCiIa, Pa3IoKEHHE
25 9HCIIa Ha MHOXKUTEIH
Jlenurenu u KpaTHBIE YKCIIa, PAa3I0KEHHE bubnmnoreka LIOK
26 qrciia Ha MHOKUTEIN https://m.edsoo.ru/f2al16b2
Jlenurtenu u KpaTHBIE YHCIA, PA3I0KEHHIE
27 YHCITa Ha MHOKUTEITH
bubmuoreka [JOK
28 HAererne ¢ 0cTaTKoM https://m.edsoo.ru/f2al116¢
bu6mmoreka [JOK
29 Herenne ¢ ocTaTKOM https://m.edsoo.ru/f2al 14fa
30 [IpocTeie 1 cocTaBHBIE YnCTa https://m.edsoo.ru/f2al11a90
bubmuoreka [JOK
31 [IpocTsie 1 cocTaBHBIE UnCa

https://m.edsoo.ru/f2al 1bb2

102



https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2

bu6mmoreka [JOK

32 IlpusHaky nemamocty Ha 2, 5, 10, 3,9 https://m.edsoo.ru/f2al11806
bubmuoreka [{OK
33 [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9 hitps://m.edsoo.ru/f2al 196e
YucnoBele BBIpaXXEHUs; OPSIIOK bubnuoreka IIOK
34 ACHCTBUI https://m.edsoo.ru/f2a11f18
YucnoBele BBIpaXXEHUs; IOPSIIOK bub6nuoreka [IOK
35 ACHCTBUI https://m.edsoo.ru/f2a12080
UucnoBele BBIpaXXEHUs; IOPSIIOK bub6nuoreka [IOK
36 JCHCTBUI https://m.edsoo.ru/f2al23fa
| e e Bsmorea 0K
P A ’ https://m.edsoo.ru/f2a0f894
JBUKEHHE U TOKYTIKU
Pemenne TeKCTOBBIX 3a/1a4 HA BCE
38 apu(pMeTUIECKUE AEUCTBHS, HA bubmmnoreka LIOK
JBHKCHUE U TIOKYTIKU https://m.edsoo.ru/f2a0{9fc
Pemenne TeKCTOBBIX 3a/1a4 HA BCE
39 apu(MeTHUECKUE ICHCTBUS, HA bubnunorexa IIOK
JBMKEHHE U HOKYIKH https://m.edsoo.ru/f2al21a2
Pemenne TeKCTOBBIX 3a/1a4 HA BCE
40 apudMeTHIECKUE eHCTBUS, Ha bubamorexa [IOK
JIBMDKCHUE W TIOKYTTKH https://m.edsoo.ru/f2al2558
Pemenne TeKCTOBBIX 3a/1a4 Ha BCe
41 apudMeTUIeCKHe IeUCTBUS, HA bubmuorexa [JOK

ABWIKCHUC U ITIOKYIIKU

https://m.edsoo.ru/f2al12832
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Pemenue TeKCTOBBIX 3a/1a4 Ha BCE
apudmeTHIecKue ACUCTBHS, Ha

bu6mmoreka [IOK

2 JIBIDKCHUE U TIOKYTIKH https://m.edsoo.ru/f2a12990
KoHnTponbHas paboTta mo teme bubmuotexa [JOK
43 "HartypasibHble ynciia u HyJib" https://m.edsoo.ru/f2al2cba
bu6mmorexa [IOK
44 Touka, npsmasi, 0Tpe30K, J1y4. JIoMmanas hitps://m.edsoo.ru/f2a0d54e
H3mepenune minHbI OTpE3Ka,
45 METPUYECKUE €OUHUIBI U3MEPEHUS bu6muorexa [JOK
JUTAHBI https://m.edsoo.ru/f2a0daee
W3mepenue nimHbI OTpesKa,
46 METPHYECKHE IHHAIIBI H3MEPEHUS bubnmnoreka IIOK
JUTAHBI https://m.edsoo.ru/f2a0df3a
bu6mmoreka [JOK
47 OKpYKHOCTb M KpyT https://m.edsoo.ru/f2a0d684
48 OKpy’>KHOCTb U KpyT
[IpakTrueckas paboTa mo Teme bubmuorexa [JOK
49 "[locTpoenue y3opa u3 okpykHocTen" https://m.edsoo.ru/f2a0d7e2
VYron. IlpsMoi, ocCTpelii, Tynou wu bubnuoteka [JOK
50 pPa3BEPHYTHIN YTIIBI https://m.edsoo.ru/f2a1302a
VYron. IlpsamMon, OCTpBId, TyHnou H
31 Ppa3BEPHYTHIN YTJIbI
bu6mmoreka [JOK
52 H3smeperne yrios https://m.edsoo.ru/f2a1319c
bubmuoreka [JOK
53 N3mepenue yrios

https://m.edsoo.ru/f2al32fa

104



https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa

bubmuoreka [JOK

54 Msmepenne yrios https://m.edsoo.ru/f2a13476
[IpakTrueckas paboTa Mo Teme bubmuotexa [JOK

55 "I[TocTpoenue yrios" https://m.edsoo.ru/f2a13606
HpoOs. [TpaBunbHbBIC 1 HEPABUIIbHBIC bubmmorexa [JOK

56 Ipoou https://m.edsoo.ru/f2a13764
Hpo06sb. [IpaBuibHbIE 1 HETIPAaBUIIbHBIE bubnmoreka [JOK

S7 npobu https://m.edsoo.ru/f2al3c8c
Jpo6s. [IpaBunbHbIE 1 HETIPaBUIIbHBIE bubnuoreka IIOK

58 Ipoou https://m.edsoo.ru/f2a14146
HpoOs. [TpaBunbHbBIC 1 HEPABUIIBHBIC bubmuoteka [JOK

59 Ipoou https://m.edsoo.ru/f2a15312
HpoOs. [TpaBunbHbBIC 1 HEPABUIIBHBIC bubmmoreka [JOK

60 npodu https://m.edsoo.ru/f2a15582
5 bu6mmorexa [JOK

61 OcnosHOe CBOHCTBO APO6H https://m.edsoo.ru/f2a143e4
. bubmuoreka [{OK

62 OcroBroe cBOficTBO APOOH https://m.edsoo.ru/f2al451a
bubmuoreka [JOK

63 OCHOBHOE CBOMCTBO ApOOH https://m.edsoo.ru/f2al463c
64 OCHOBHOE CBOMCTBO ApOOH bu6mmoreka [IOK

https://m.edsoo.ru/f2a1475¢e
bubmmorexa [JOK

65 OcHOBHOE CBOWCTBO podu I

https://m.edsoo.ru/f2a14c90
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bu6mmoreka [JOK

66 OcHoBHOE CBOHCTBO POOH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOICTBO ApoOH bu6nmoreka [JOK
https://m.edsoo.ru/f2al4de4
5 bu6mmoreka [{OK
68 Cpasuenue npobeii https://m.edsoo.ru/f2a14f74
5 bu6mmoreka [{OK
69 Cpaprenne podett https://m.edsoo.ru/f2al51f4
70 CpaBHenue npo0eit
71 CpaBHeHnue npo0Oeit
Cl10)KeHHE U BEIYUTAHHE OOBIKHOBCHHBIX bu6mmoreka [JOK
72 npobei https://m.edsoo.ru/f2al7cc4
Cl10)KeHHE U BEIYUTAHHE OOBIKHOBCHHBIX bu6mmoreka [JOK
73 npobei https://m.edsoo.ru/f2al7¢54
Cl10)KeHHE U BEIYUTAHHE OOBIKHOBCHHBIX bu6mmoreka [JOK
74 npobei https://m.edsoo.ru/f2a1802a
CroKeHHE U BBIUMTAHHE OOBIKHOBEHHBIX bubmuoreka LJOK
75 Ipooeit https://m.edsoo.ru/f2al81ce
CrosKeHHE ¥ BRIUUTAHHE OOBIKHOBEHHBIX bubmuoreka LJOK
76 Ipooeit https://m.edsoo.ru/f2a1835e
CrosKeHHE U BRIUUTAHHE OOBIKHOBEHHBIX
77 Ipooeit
CrosKeHHE ¥ BRIUUTAHHE OOBIKHOBECHHBIX
78 npoobeit
- CrosKeHHE ¥ BRIUUTAHHE OOBIKHOBECHHBIX

npoobeit
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bubmuoreka [JOK

80 Cwmemannas 1poos https://m.edsoo.ru/f2a1592¢
bubmuoreka [{OK

81 Cwmemannas 1pook https://m.edsoo.ru/f2al5a5a
bubmuoreka [{OK

82 Cwmemannas 1pook https://m.edsoo.ru/f2a15b68
bu6mmoreka [IOK

83 Cwmemannas 1pook https://m.edsoo.ru/f2al5e2e
VYMHOXEHUE U [ejieHre OOBIKHOBEHHBIX bu6mmorexa [IOK

84 npo0Oeit; B3auMHOOOpaTHbIE APOOH https://m.edsoo.ru/f2al184e4
VYMHOKEHUE U JeJIeHUEe 0OBIKHOBECHHBIX bu6mmoreka [{OK

85 npo0Oeit; B3aMMHOOOpaTHbIE APOOH https://m.edsoo.ru/f2a18692
VYMHOXKEHUE U JeJIeHHe 0OBIKHOBECHHBIX bu6mmoreka [{OK

86 npo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2al8a20
VYMHOKEHUE U JeJICHUE 00BIKHOBEHHBIX bu6mmoreka [JOK

87 Ipo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2a18b56
VYMHOKEHUE U JeJICHUE 00BIKHOBECHHBIX bu6mmoreka [JOK

88 Ipo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2a19088
YMHOXEHUE U [eJIEHHE 00BIKHOBEHHBIX bu6mmoreka [JOK

89 Ipo0eii; B3aMMHOOOpaTHBIC ApoOH https://m.edsoo.ru/f2a19560
YMHOXEHUE U JeJIEHHE 00BIKHOBEHHBIX bu6mmoreka [JOK

90 npoOeit; B3aMMHOOOpaTHBIE APOOH https://m.edsoo.ru/f2a196a0
o1 YMHOKEHUE U JIeJIeHHEe 0OBIKHOBEHHBIX bubnunorexa [JOK

npoOeit; B3aMMHOOOpaTHBIE APOOH

https://m.edsoo.ru/f2al198da
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Penienne TEKCTOBBIX 3ajad,

92 conepkanux Japodu. OCHOBHBIC 3a7a4d bubmnoreka IIOK
Ha ApooH https://m.edsoo.ru/f2al81ce
Penrenue TEKCTOBEIX 3aj1ad,

93 conepxamux apoou. OCHOBHBIE 3a7aun bubnuoreka [IOK
Ha IpooH https://m.edsoo.ru/f2al835e
Penrenue TEKCTOBEIX 3aj1ad,

94 conepxamux apoou. OCHOBHBIE 3a1aun bubnuoreka [IOK
Ha IpooH https://m.edsoo.ru/f2al8c5a
Penrenue TEKCTOBEIX 3aj1adq,

95 cozepxarux apoou. OCHOBHEBIE 3a/1a4d bubnuorexa [IOK
Ha IpooH https://m.edsoo.ru/f2al8e76
Pentenue TEKCTOBEIX 3aj1ad4,

96 conmepskanux apoou. OCHOBHbBIE 3a1aun bubmoreka [IOK
Ha IpooH https://m.edsoo.ru/f2al18f7a
Penrenue TEKCTOBEIX 3aj1adq,

97 cozepxamux apoou. OCHOBHBIE 3124l bubnnorexa [IOK
Ha IpooH https://m.edsoo.ru/f2a19912
Pemenue TEKCTOBBIX 3aja4,

98 conepxamux npoou. OCHOBHBIC 33aauu bu6morexa LIOK
Ha JApooH https://m.edsoo.ru/f2al9c2¢c
Penrenue TEKCTOBEIX 3aj1ad4,

99 conepxamux apoou. OCHOBHBIE 33a1auu bubnuoreka [IOK
Ha IpooH https://m.edsoo.ru/f2alald6
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Pemenue TEKCTOBBIX 3ajad4,

100 cozmepx)ammx Apo6u. OCHOBHEIE 3a1aun bu6muorexa [JOK
Ha Ipoou https://m.edsoo.ru/f2ala2ee
[lpumenenne OykB U 3amHCH

101 MAaTE€MaTHUYECKUX BBIPAKCHUN U bubmuorexa [JOK
IpeUIOKEHHUIA https://m.edsoo.ru/f2ala3fc
[Mpumenenne OyKkB aisl 3amucu

102 MaTEMaTHYECKUX BBIPAKEHUHA |
IPETI0KEHU I
KonrtponsHas pabota o teme bubnuorexa [IOK

103 "OOBIKHOBEHHBIE ApOOH" https://m.edsoo.ru/f2alaS1e
MHoroyroiasHUKH. YeTbIpEXYTOJIBHUK, bubnuorexa [IOK

104 NPSIMOYTOJIbHUK, KBaApaT https://m.edsoo.ru/f2al6ae0
MHoroyroiasHUKH. YeTbIpEXYTOIBHUK, bubnnorexa [JOK

105 OpSMOYTOJIbHUK, KBaJpaT https://m.edsoo.ru/f2al6c7a
[IpakTuueckas pabora o Teme
"[TocTpoeHue nNpsIMOYTOIbHUKA C Bu6miorexa IJOK

106 3a/IaHHBEIMH CTVOPOHaMH"Ha https://m.edsoo.ru/f2al6ele
HEITMHOBaHHOU Oymare

bu6mmoreka [IOK

107 Tpeyrombmk https://m.edsoo.ru/f2al16194

108 TpeyroabHUK
[Tnomans 1 nepuMeTp NpsSMOYTOJIbHUKA

100 ¥ MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3 Bu6uorexa LIOK

NPSIMOYTOJIBHUKOB, €IMHUIIBI U3MEPEHUS
ILIOLIAN

https://m.edsoo.ru/f2al 6fe0
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[Inomane 1 nepuMeTp NpsIMOyIroJIbHUKA
1 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3

bu6mmorexa [JOK

110 MPSMOYTOJIBHUKOB, €IMHULIBI U3MEPEHUS hitps://m.edsoo.ru/f2a17184
TUTOTIAIN — )
[Tnomaap 1 nepuMeTp NPSMOYroJIbHUKA
¥ MHOTOYTOJIbHHKOB, COCTaBJICHHBIX U3 Bu6norexa LIOK
111 IPSAMOYTOJILHUKOB, €IUHULIBI H3MEPEHHS https://m.edsoo.ru/f2al 7328
IUIOIAN - ]
bu6mmoreka [JOK
112 IepumeTp MHOTOYTONbHMKA https://m.edsoo.ru/f2al691e
113 [lepumeTp MHOTOYTOJIBHUKA
. bubmuoreka [{OK
114 Jecatnanas 3amuck 1podeii https://m.edsoo.ru/f2alb55e
5 bu6mmoreka [{OK
115 Jecatnanas 3amuck 1podeii https://m.edsoo.ru/f2a1b87e
5 bubmnoreka LIOK
116 JlecaTuanas 3amuck pobei https://m.edsoo.ru/f2albcfc
5 bu6mmoreka [JOK
117 CpaBHeHUE IeCATUYHBIX TIpoOeit https://m.edsoo.ru/f2alc49a
5 bu6mmoreka [{OK
118 CpaBHEHHE IECSITUYHBIX TPOOCi hitps://m.edsoo.ru/f2alc63e
. bubnnorexa [IOK
119 CpaBHEHHE IECSITUYHBIX TPOOCH https://m.edsoo.ru/f2alcb02
5 bu6moreka [JOK
120 CpaBHeHUE NeCATUIHBIX IpoOeit https://m.edsoo.ru/f2alccle
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CpaBHEHHE IECSITHYHBIX IpOOeit

bubmuorexa [JOK

122 JleficTBUS ¢ ECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2al ceda
bubmnorexa [JOK

123 JleiicTBUSI ¢ IECATUYIHBIMU IPOOSMU https://m.edsoo.ru/f2alcf62
but6mmoreka [IOK

124 JleficTBUS ¢ ECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ald174
bubnunorexa [IOK

125 JleiicTBUS ¢ IECATUUHBIMH IPOOSIMU https:/m.edsoo.ru/f2ald516
but6mmoreka [IOK

126 JleficTBUS ¢ ECATUYHBIMHU APOOSIMU https://m.edsoo.ru/f2al d64c
bubnuorexa [JOK

127 JleficTBUS ¢ IECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2a1d750
bubnunoreka [IOK

128 JleiicTBUS ¢ IECATUYHBIMH IPOOSIMU https://m.edsoo.ru/f2ald85e
but6mmoreka [IOK

129 JleficTBUS ¢ ECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2a1d962
bubnunoreka [IOK

130 JleiicTBUS ¢ IECATUYHBIMU IPOOSIMU https://m.edsoo.ru/f2alda7a
bubmnorexa [JOK

131 JleficTBUS ¢ ECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2al db88
bubmuorexa [JOK

132 JleficTBUS ¢ IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2ale0la
bubnunorexa [IOK

133 JleiicTBUS ¢ IECATUYHBIMU IPOOSIMU

https://m.edsoo.ru/f2alel 50
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bubmuoreka [JOK

134 JleiicTBUSI ¢ IECATUIHBIMU IPOOSIMU https://m.edsoo.ru/f2ale268
. bubmuorexa [JOK
135 JleiicTBUSI ¢ IECATUYIHBIMU IPOOSMU https://m.edsoo.ru/f2ale3da
5 bubnunoreka [IOK
136 JleiicTBUS ¢ IECATUYHBIMU IPOOSIMU https:/m.edsoo.ru/f2ale4f2
. bubnnoreka LIOK
137 JleficTBUS ¢ ECATUYHBIMU APOOSIMU https:/m.edsoo.ru/f2ale4f2
. bubnnorexa [IOK
138 JleficTBUS ¢ ECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale5£6
5 bubnuoreka [JOK
139 JleiicTBUSI ¢ IECATUYIHBIMU IPOOSIMU https://m.edsoo.ru/f2ale704
140 JleficTBUS ¢ ECATUYHBIMU APOOSIMU
5 bubnunoreka [IOK
141 OxpyrieHue necATHIHbIX IpoOei https://m.edsoo.ru/f2ale826
5 bubmuoreka [JOK
142 OxpyrieHue AecATUYHbIX ApoOeit https://m.edsoo.ru/f2aleb50
. bubnnorexa [IOK
143 OkpyrIieHHe IeCATUYHBIX Ipo0ei htps://m.edsoo.ru/f2alec68
144 OxpyrieHue AecATUYHbIX ApoOeit
145 Pemenne TekCTOBBIX 3a7a4, but6mmoreka [IOK
conmepxkanux apoou. OCHOBHBEIC 3aJ1a4uul https://m.edsoo.ru/f2aled8a
Ha IpoOu
Pemenue TEKCTOBBIX 3aja4,
146 conepxkanux Apodu. OCHOBHBIE 3a/1a4l bubnnoreka IIOK

Ha Apoou

https://m.edsoo.ru/f2alefl10
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Pemenue TCKCTOBBIX 3ajJa4,

147 conepxarux apoou. OCHOBHBIC 3a/1a4H bubnnorexa [IOK
Ha ApooH https://m.edsoo.ru/f2a1{028
Pemenue TEKCTOBBIX 3ajad4,

148 comepskamux apoou. OCHOBHBIE 3a1a4n bubmumoteka LIOK
Ha JIpoou https://m.edsoo.ru/f2a1f136
Pemenne TEKCTOBBIX 3ajad,

149 coaepxamux apoou. OCHOBHBIC 3a/layu
Ha IpoOu
Pemenne TEKCTOBBIX 3ajad,

150 coaepxamux apoou. OCHOBHBIC 3a/layu
Ha 1poOu
KonTponbHas pabora o teme bubnuoreka [JOK

151 " [lecsatuunbie 1poou” 1 https://m.edsoo.ru/f2alf23a
Mmuororpannuku. H3obpaxeHue

152 MHOTOIPaHHHMKOB. Mopenu bubanorexa [IOK
POCTPAHCTBEHHBIX TEJ https://m.edsoo.ru/f2ala69a
Muororpanauku. M3o00paxenue

153 MHOTOIPaHHHUKOB. Monenu bu6muoreka [JOK
POCTPAaHCTBEHHBIX TEJ https://m.edsoo.ru/f2alad2a
[IpsimoyronpHbBIN  apaJuIeIenunes,

154 KyO. Pa3BépTku KyOa u bu6mmorexa LIOK
napaJuiesenumnesaa https://m.edsoo.ru/f2al1a802
[IpssMOYyTOIBHBIN TNapaJIenenunes,

155 KyO. Pa3Bépriu KyOa I/I Bubmuorexa [IOK

napajjciacnuicaa

https://m.edsoo.ru/f2ala924
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[IpakTuyeckas pabora o Teme

bubnunoreka [IOK

156 "Pa3Béprka kyba" https://m.edsoo.ru/f2alaef6
O6BEM Kyba, MPIMOYTOIBLHOTO bubmmoreka [JOK

157 napajulelIenune1a https://m.edsoo.ru/f2alb09a
O6BEM KybOa, MPIMOYTOIBLHOTO bubmmoreka [JOK

158 napajuieaenunena https://m.edsoo.ru/f2a1b248
O06BEM KybOa, MPIMOYTOIHLHOTO

159 napaiesieumne1a
O06BEéM Kyba, IPIMOYTOIBHOTO

160 napaiesenumne1a
[ToBTOpEeHUE OCHOBHBIX TOHATHHA |

161 METO/IOB Kypca 5 Kiacca, 00001eHIe bubnnorexa [IOK
3HAHU https://m.edsoo.ru/f2al{76¢
[ToBTOpEeHHE OCHOBHBIX TOHATHH |

162 METOJIOB Kypca 5 kiacca, 0o0o0mieHue bubmorexa [IOK
SHAHWL https://m.edsoo.ru/f2a11924
[loBTOpEHHE OCHOBHBIX TOHITUH U

163 METOJI0B Kypca 5 Kiacca, 0600IIeH e bubimoreka [IOK
SHAHML https://m.edsoo.ru/f2alfaaa
[ToBTOpEeHUE OCHOBHBIX TIOHSATHHA |

164 METOJIOB Kypca 5 Kitacca, 0000meHue bubnuroreka [JOK
SHAHML https://m.edsoo.ru/f2al fc08
[ToBTOpEeHUE OCHOBHBIX TIOHATHHA |

165 METOJIOB Kypca 5 Kiacca, 0600IIeHNe bubanorexa IIOK

3HAHUH

https://m.edsoo.ru/f2al feec
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[ToBTOpEHNE OCHOBHBIX TOHITHIA U

166 METOJIOB Kypca 5 Kiacca, 0600IIeHHe 1 bubnnorexa [IOK
3HAHUH https://m.edsoo.ru/f2a200a4

167 Wrorosas koHTposibHas paboTa 1 1
[loBTOpEHHE OCHOBHBIX TOHSITUH U

168 METOJI0B Kypca 5 Kiacca, 0600IIeH e 1 bu6nmnorexa IIOK
SHAHWI https://m.edsoo.ru/f2a201{8
[IoBTOpEHHE OCHOBHBIX TOHATUU H

169 METOIOB Kypca 5 Kiacca, 0600meHne 1 bu6morexa IIOK
3HaHU https://m.edsoo.ru/f2a20388
[ToBTOpEHNE OCHOBHBIX TOHITHIA U

170 METOJIOB Kypca 5 Kiacca, 0600IIeH e 1 bubanorexa IIOK
3HaHUI https://m.edsoo.ru/f2a2069¢

OBUIEE KOJIMYECTBO YACOB I10

MIPOTPAMME 170 4 4

6 KJIACC
KoaunuecTBo yacos
Ne Hara DJIeKTPOHHbBIe NN (ppoBbIE
Tema ypoxka KonTtpoiabHbIe IIpakTH4eckue
n/n Bcero u3ydeHusi  oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchbl

Apudmernueckue neicTBHS C BuGmorexa LIOK

1 MHOTO3HAYHBIMHU HATypaJIbHIMU 1 hitps:/m.cdsoo.ru/f2a208cc
YHUCIIaMH
ApudmeTndeckue IeHCTBUS C

2 MHOTO3HAYHBIMHU HATYPaIbHBIMU 1 bubmorexa [JOK

qucjaaMu
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Apudmernueckue I1eUCTBUS C
MHOTO3HAYHBIMHU HATypaIbHBIMU
YHCIIaMH

Apudmernueckue 1eicTBUs C
MHOT'03HAYHBIMH HATYpaJIbHBIMU
qucIaMu

Apudmerrueckue I1eUCTBUS C
MHOTO3HaYHBIMU HaTypajlbHbIMU
JHUCIIaMU

Apudmernueckue 1eicTBUA C
MHOT'O3HAYHBIMU HATYPAIbHBIMU
YHUCIIaMU

UucnoBble BEIPAXKEHUS, TOPSAIOK
IEMCTBHUI, HCIIOIL30BaHUE CKOOOK
UwucnoBbie BEIPAXKEHHUS, TIOPSIOK
JIEHCTBHI, HUCIIOJIL30BaHUE CKOOOK
UucnoBble BEIPAXKEHUS, TOPSATOK
IEMCTBUI, HCIIOIL30BaHUE CKOOOK
UwucnoBbie BEIPAKECHHUS, TIOPSIOK
JIeHCTBHI, UCIIOJIL30BaHUE CKOOOK
UucnoBble BEIPAXKEHUS, TOPSAIOK
IEMCTBHUI, HCIIOIL30BaHIE CKOOOK

OxpyrieHue HaTypalbHbIX YUCEI

OxpyrieHne HaTypaJIbHbIX YUCEIl
OxpyrieHne HaTypabHbBIX YUCEI

Jlenutenu v KpaTHBIE YHCTIA;
HanOOJIBIINAI OOIIUI IETUTEND U
HauMEHbIIIee 00IIee KpaTHOE
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but6mmoreka [JOK
https://m.edsoo.ru/f2a2140e

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a21580

but6mmoreka [JOK
https://m.edsoo.ru/f2a216de

Bbubnuoreka [JOK
https://m.edsoo.ru/f2a2180a

bubmuorexa [JOK
https://m.edsoo.ru/f2a20c48
bu6mmorexa [IOK
https://m.edsoo.ru/f2a20d6a

bu6mmorexa [IOK
https://m.edsoo.ru/f2a21274

bu6mmoreka [IOK
https://m.edsoo.ru/f2a22a3e
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https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
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Jlenutenu v KpaTHBIC YHCIIA;
HanOOJIBIINI OO NETUTENH U
HauMEHbIIIee 00IIee KPaTHOE

Jlenurenu v KpaTHBIC YHCTIA;
HanOOJIBIIUN OOIIUI NETUTENIb U
HauMeHbIIIee 00Iee KpaTHoe

Jlenurenu v KpaTHBIC YHCTIA;
HanOOJIBIINI OO NETUTENH U
HaMMEHbIIIee 00IIee KPaTHOe

Jlenutenu v KpaTHbIE YHUCIA;
HanOOJIBIIAI OOIIUI IETUTEND U
HauMEHbIIIee 00IIIee KpaTHOE

JlenuTenu U KpaTHBIC YHCIIA,
HanOOJIBIINUIA OO NETUTENH U
HaMMEHbIIIee 00IIee KPaTHOe

JlenumMocTh CyMMBI M IPOU3BENCHUS

JlenuMOoCTh CyMMBI U TPOU3BEICHUS
Jlenenue ¢ ocTaTkoM

Jenenue ¢ octaTkoM

Pemenne TeKCTOBBIX 3a/1a4
Pemrenne TekcTOBBIX 3a7a4
Pemenne TeKCTOBBIX 3a51a4

Pemenue TeKCTOBBIX 3a/1a4
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but6mmoreka [JOK
https://m.edsoo.ru/f2a22b9c

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2340c

bu6mmoreka [IOK
https://m.edsoo.ru/f2a22d2¢c

bubmuorexa [JOK
https://m.edsoo.ru/f2a23254

bubmuorexa [JOK
https://m.edsoo.ru/f2a24104
bu6mmorexa [IOK
https://m.edsoo.ru/f2a21e90
bubmmorexa [JOK
https://m.edsoo.ru/f2a2226¢
bu6mmorexa [IOK
https://m.edsoo.ru/f2a22412
bubmmorexa [JOK
https://m.edsoo.ru/f2a226¢e2



https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
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Pemrenue TekCTOBBIX 3a4a4

KonrtponsHas pabota o teme
"HarypanbHble uncna"

[lepnennukymsipHbIe PSMBbIE
[IepnieHauKyIsIpHBIE NIPSIMBbIE
[TapannenbHble IPAMBIE

[TapamiensHble npsMbIe

Paccrostnue Mexay AByMs TOUKaMH,
OT TOYKH JI0 MIPSIMOM, AJIMHA
MapIpyTa Ha KBaJIpaTHON CETKe

Paccrosinne mexay nBymsl TOUKaMH,
OT TOYKH J0 NPSIMOH, JJIMHA
MapuipyTa Ha KBaJpaTHOM CETKE

PaccTosiHne Mexy 1ByMs TOUKaMH,
OT TOYKH JI0 IPSIMOH, UTMHA
MaplIpyTa Ha KBaJpaTHOU CeTKe

OObIKHOBEHHAs IPOOb, OCHOBHOE
CBOMCTBO ApOOH, COKpaIllEHUE
npobeit

OObIKHOBEHHAs1 APOOb, OCHOBHOE
CBOWCTBO JpOOH, COKpaICHHE
npobeit

OObIKHOBEHHAs IPOOb, OCHOBHOE
CBOMCTBO ApOOH, COKpaIllEHUE
npobei
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but6mmoreka [JOK
https://m.edsoo.ru/f2a228a4
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a242a8
but6mmoreka [{OK
https://m.edsoo.ru/f2a24442
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a24596
but6mmoreka [IOK
https://m.edsoo.ru/f2a248d4
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a24a32

but6mmoreka [IOK
https://m.edsoo.ru/f2a24776

bubmuorexa [JOK
https://m.edsoo.ru/f2a24eb0

bu6mmoreka [IOK
https://m.edsoo.ru/f2a261fc

bubmuorexa [JOK
https://m.edsoo.ru/f2a26670

bu6mmoreka [IOK
https://m.edsoo.ru/f2a26936



https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
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OObIKHOBEHHAS JIPOoOb, OCHOBHOE
CBOKMCTBO ApOOH, COKpAIIEHNE
npooei

CpaBHeHuE U yHOpsAJ0UYMBaHUE
npoOeit

CpaBHeHUE B YIOPSAIOYNBAHUE
npobeit

CpaBHeHuE U yHopsJ0UYMBaHUE
npoOeit

Jecsatuunble pobu U MeTpUyecKas
cucTemMa Mep

Jlecatuunblie IpoOu 1 MeTpudecKast
cUcTeMa Mep

Apudmernueckue I1eUCTBUS C
OOBIKHOBEHHBIMH U JICCATUYHBIMU
IpoosiMu

ApudmeTndeckne IeHCTBUS C
OOBIKHOBCHHBIMU U IECATUIHBIMU
IpoosiMU

Apudmernueckue neicTBHS C
OOBIKHOBEHHBIMH U JECATHYHBIMHU
IpoosiMu

Apudmernueckue neicTBHs C
OOBIKHOBEHHBIMH U JCCATHUYHBIMH
Ipo0sMU

Apudmernueckue neicTBHS C
OOBIKHOBEHHBIMH U JECATHYHBIMHU
IpoosiMu

OTHOILIEHUE
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bu6nmmoreka [IOK
https://m.edsoo.ru/f2a26ab2

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2721¢e
bu6mmoreka [IOK
https://m.edsoo.ru/f2a2749¢
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a275ac
bu6nmmorexa [IOK
https://m.edsoo.ru/f2a2638c¢

bu6nmmoreka [IOK
https://m.edsoo.ru/f2a276c4

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a277dc

bubmuorexa [JOK
https://m.edsoo.ru/f2a27d40

bu6mmoreka [IOK
https://m.edsoo.ru/f2a27ec6

bubmuorexa [JOK
https://m.edsoo.ru/f2a27¢00

bu6mmorexa [IOK
https://m.edsoo.ru/f2a282¢c2



https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
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OtHolIeHne
HGHGHHG B JaHHOM OTHOIIICHUHU
JleneHne B JaHHOM OTHOIIICHUH

Macura0, mporopius
Macmtad, mponopuus
ITonsTHe mpoueHTa

[TonsiTue nponeHTa

Brruncnenue npoleHTa OT BEJIMUYUHbI
U BEJIMYUHBI 10 €€ IIPOLIEHTY
Brruncienue nmponeHTa oT BeIMYUHbI
Y BEJIMYMHBI MO €€ MPOLIEHTY
Brruucnenue npouenTa OT BETMUYUHbI
U BEJIMYUHBI 10 €€ IIPOLIEHTY
Brruncienue nponeHTa oT BeIMYUHbI
Y BEJIMYMHBI IO €€ MPOLICHTY
Pemenue TeKCTOBBIX 3aj1a4,
coJleprKalux ApoOH U POIECHTHI
Pemrenne TekcTOBBIX 3a4a4,
coJIepXKaIiux IpoOH U TPOIIEHTHI
Pemenune TeKCTOBBIX 33124,
coJleprKalux ApoOH U POIECHTHI
Pemenne TekcTOBBIX 3a4a4,
coJIepXKaIux IpoOH U TPOIIEHTHI
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Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a28448

bubmuorexa [JOK
https://m.edsoo.ru/f2a28a7¢
bu6mmoreka [IOK
https://m.edsoo.ru/f2a28c22
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a28d76
bu6nmmoreka [IOK
https://m.edsoo.ru/f2a28efc
Bbubnuoreka [JOK
https://m.edsoo.ru/f2a29064
bu6mmoreka [IOK
https://m.edsoo.ru/f2a291¢e0

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a26512
bu6nmmoreka [IOK
https://m.edsoo.ru/f2a2818c¢
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a29546
bu6nmmorexa [IOK
https://m.edsoo.ru/f2a29a46



https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
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KontponbHas padoTa o teme

"J_.—[p06I/I"

[IpakTuyeckas pabora 1o Teme
"OTHOILIEHUE AJIMHBI OKPYXHOCTHU K
e€ nuametpy"

OceBas cummMmetpus. LlenTpanbHas
CUMMETpUs

OceBas cummertpus. LlenTpanbHas
CUMMETpHUS

[TocTpoenne cuMMETpUYHBIX GUTYD

[TocTpoeHne cuMMETpHYHBIX UTYD

[IpakTrueckas paboTa 1o Teme
"OceBas cummeTpus"”

CuMMeTpHs B IPOCTPAHCTBE

[IpumeHnenne OyKB JJIs 3aIMUCH
MaTEMaTHYECKUX BBIPAXKECHUIN U
NPEIJIOKEHU I

ByKBCHHBIe BBIPAXKCHUS U YHUCJIOBBIC
IIOACTaHOBKH

BYKBGHHBIG PaBCHCTBA, HAXOXJICHUC
HCU3BCCTHOI'O KOMIIOHCHTA

ByKBEHHBIE paBEHCTBA, HAXOKICHUE
HEHU3BECTHOT'O KOMIIOHEHTA

DopmyJibl

DopMmysl
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bu6mmoreka [IOK
https://m.edsoo.ru/f2a29d34

Bbubnuoreka [JOK
https://m.edsoo.ru/f2a29bea

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2509a
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a25428
bu6nmmorexa [IOK
https://m.edsoo.ru/f2a252ca
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a257fc
bu6nmmorexa [IOK
https://m.edsoo.ru/f2a2598c¢
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a25ae0

bu6nmmoreka [IOK
https://m.edsoo.ru/f2a2b274

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2b972
bubmuorexa [JOK
https://m.edsoo.ru/f2a2bada
bu6mmoreka [IOK
https://m.edsoo.ru/f2a2bbe8
bubmmorexa [JOK
https://m.edsoo.ru/f2a2bd 14
bu6mmorexa [IOK
https://m.edsoo.ru/f2a2be40



https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40

82

83

84

85

86

87

88
&9
90

91

92

93

94

95

96

UYeTbIpE€XYTobHUK, TPUMEPHI
YeThIPEXYTOJILHUKOB

[IpssMOyTOIBHUK, KBaApAT: CBOUCTBA
CTOPOH, YIJIOB, IMarOHAJIEeH

[IpsimoyronsHUK, KBagpaT: CBOMCTBA
CTOPOH, YIJIOB, IMaroHaJIe

N3smepenue yrinos. Buasl
TPEYTrOJIbHUKOB

N3mepenne yrinos. Buasl
TPEYTroJbHUKOB

[TepumeTp MHOTOYTOJIBHUKA

[lepumMeTp MHOrOyroJpHUKA
[Tnomans Gurypst

[Tnomane purypst

dopMyIibl IepUMETpa U IO U
NPSIMOYTOJIbHUKA

dopMyibl TepUMeTpa U MIIOLIAIN
IPSIMOYTOJIbHUKA

[TpubnmxEHHOE N3MEpEHNUE IIIoLIaIN
duryp

[IpakTrueckas pabota 1o Teme
"I[Inomane kpyra"

KonrtpomnsHas pabota o teme
"Bripaxenus ¢ OykBamu. @uUrypsl Ha
IJI0CKOCTH"

Ilensie uncna
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but6mmoreka [JOK
https://m.edsoo.ru/f2a2al9e
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2a2f2

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2a75¢c
but6mmoreka [IOK
https://m.edsoo.ru/f2a2ab94
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a29eb0

but6mmoreka [IOK
https://m.edsoo.ru/f2a2ae8c

but6mmoreka [IOK
https://m.edsoo.ru/f2a2bf6c



https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
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Ilensie uncna

Ilensle yucma

Monynb yncna, reomeTpudecKas
HHTEPIIPETAHs MOIYJIS

Mopynb yncia, reOMeTpuYeCcKast
HHTEpIIpeTalus MOAYJIsA

Monynb yncna, reomeTpudecKas
WHTEPIIpEeTaHs MOIYJIS

Mopynb yucia, reOMeTpuYeCcKast
HMHTEpIIpeTalus MOAYJISA

Monynb yncia, reomeTpudecKas
WHTEPIIpEeTaHs MOIYJIS

Hucnosble IPOMEKYTKH

IlonoxuTeapHEBIC U OTpULATCIIBHBIC
qucia

IlonoxutenabHEIE U OTpULATCIILHBIC
qucia

CpaBHeHI/IC ITOJIOKHUTECIIBHBIX U
OTpULATCIIBHBIX YHUCCII

CpaBHeHI/Ie IIOJIOXKHUTCIBbHBIX U
OTPpULATCIIBHBIX YUCCII

CpaBHeHI/IC ITOJIOKHUTEIIBHBIX U
OTpULATCIIBHBIX YHUCCII

CpaBHeHI/Ie IIOJIOKHUTCIBbHBIX U
OTPpULATCIIBHBIX YUCCII

CpaBHeHI/IC ITOJIOKHUTECIIBHBIX U
OTPpULATCIIBHBIX YHUCCII
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but6mmoreka [JOK
https://m.edsoo.ru/f2a2¢07a
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2¢c17¢
but6mmoreka [{OK
https://m.edsoo.ru/f2a2¢886
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2ca3e
but6mmoreka [IOK
https://m.edsoo.ru/f2a2cba6

but6mmoreka [IOK
https://m.edsoo.ru/f2a2ce30
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2cf48



https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
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Apudmernueckue I1eUCTBUS C
MOJIOKUTEITHHBIMH U
OTPHIIATEILHBIMU YUCIIaAMHU

Apudmernueckue 1eicTBUs C
MOJIOKUTETHHBIMH U
OTpHLIATENIEHBIMU YUCIIaMHU

Apudmerrueckue I1eUCTBUS C
MOJIOKUTEITHHBIMH 1
OTPHIIATEIILHBIMU YHCIIaAMHU

Apudmernueckue 1eicTBUA C
MOJIOKUTEITHHBIMH U
OTPHIIATEIEHBIMU YHCIIaAMHU

Apudmernueckue neicTBus ¢
MOJIOKUTETBHBIMH U
OTpHLIATENILHBIMU YHCIIaMHU

Apudmernueckue neicTBus ¢
MOJIOKUTEITHHBIMH U
OTPHIIATEIEHBIMU YHCIIaAMHU

Apudmernueckue neicTBus ¢
MOJIOKUTETBHBIMH U
OTpHLIATENILHBIMU YHCIIaMHU

Apudmernueckue neicTBHs C
MOJIOKUTEILHBIMA
OTPULIATEIbHBIMH YHCIAMU

Apudmernueckue neicTBUs ¢
MOJIOKUTETHHBIMH U
OTpHLIATEILHBIMU YHCIIaMHU
Apudmernueckue I1eHUCTBUS C
MOJIOKUTEITHHBIMH U
OTPHIIATEILHBIMU YHCIIaAMHU
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but6mmoreka [JOK
https://m.edsoo.ru/f2a2d830

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2d984

but6mmoreka [JOK
https://m.edsoo.ru/f2a2dab0

Bbubnuoreka [JOK
https://m.edsoo.ru/f2a2ddee

bubmorexa [JOK
https://m.edsoo.ru/f2a2defc

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2e384

bubmuorexa [JOK
https://m.edsoo.ru/f2a2e510

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2e762

Bbubnuoreka [JOK
https://m.edsoo.ru/f2a2eb90

but6mmoreka [IOK
https://m.edsoo.ru/f2a2ecfy



https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
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Apudmernueckue I1eUCTBUS C
MOJIOKUTEITHHBIMH U
OTPHIIATEILHBIMU YUCIIaAMHU

Apudmernueckue 1eicTBUs C
MOJIOKUTETHHBIMH U
OTpHLIATENIEHBIMU YUCIIaMHU

Apudmerrueckue I1eUCTBUS C
MOJIOKUTEITHHBIMH 1
OTPHIIATEIILHBIMU YHCIIaAMHU

Apudmernueckue 1eicTBUA C
MOJIOKUTEITHHBIMH U
OTPHIIATEIEHBIMU YHCIIaAMHU

Apudmerndeckue IeUCTBHS C
MOJIOKUTEIbHBIMU
OTpULIATEIbHBIMU YHCIAMHU
Apudmernueckue neicTBus ¢
MOJIOKUTEITHHBIMH U
OTPHIIATEIEHBIMU YHCIIaAMHU

Apudmerndeckue IeUCTBHS C
MOJIOKUTEIBHBIMU
OTpULIATEIbHBIMU YHCIAMHU
Apudmernueckue neicTBHs C
MOJIOKUTEILHBIMA
OTPULIATEIbHBIMH YHCIAMU
Apudmernueckue neicTBUs ¢
MOJIOKUTETHHBIMH U
OTpHLIATEILHBIMU YHCIIaMHU

Pemrenne TekCTOBBIX 3a4a4

125

but6mmoreka [JOK
https://m.edsoo.ru/f2a2eel0

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a2{248

but6mmoreka [IOK
https://m.edsoo.ru/f2a3035a



https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a3035a
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142

Pemrenue TekCTOBBIX 3a4a4
Perrennie TekcTOBBIX 3a4a4

Pemrenye TekCTOBBIX 3a4a4

KonrtpomnsHas pabota o temam
"ByKBEHHBIE BBIpAXKECHHUS.
[TonoXuTenpHbIE U OTPHULIATEIbHBIC
gucua"

[IpsimoyrospHas cucreMa KOOpAUHAT
Ha TUIOCKOCTH

KOOpI[I/IHaTBI TOYKH Ha IIJIOCKOCTH,
abcuucca u opMHaTa

Cronbyatbie U KpyTOBbIE TUArpaMMbI

[IpakTudeckas pabora 1o Teme
"IToctpoenne nuarpamm"

Pemenne TekcTOBBIX 3a4a4,
COJIeprKalliX JaHHBIE,
Mpe/icTaBJICHHbIC B TAOIUIAX U HA
auarpammax

Pemenne TeKCTOBBIX 3a1a4,
CoZIepKalIUX JaHHBIE,
IIpe/icTaBICHHbIE B TAOIUIaX U Ha
JquarpaMmmax

[IpsAMOyTronpHBIN NTapauIeienuIe,
KyO, Ipu3Ma, nupamMmuja, KoHyc,
HWIMHAP, Wap U chepa
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but6mmoreka [JOK
https://m.edsoo.ru/f2a304c2
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a305¢4
but6mmoreka [{OK
https://m.edsoo.ru/f2a30706

but6mmoreka [JOK
https://m.edsoo.ru/f2a30ca6
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a311d8
but6mmoreka [JOK
https://m.edsoo.ru/f2a3178c¢
Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a318ae

bubmuorexa [JOK
https://m.edsoo.ru/f2a319¢c6



https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6

143
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145

146

147

148

149

150

151

152

[IpsimoyroipHBIN TTapasuieenuIe],
Ky0, mpu3Ma, nupamujia, KOHycC,
IUATUHAD, map u chepa
N3o00pakeHne mpocTpaHCTBEHHBIX
¢uryp

N306paxenne npocTpaHCTBEHHBIX
¢uryp

IIpumeps! pa3BEpTOK
MHOTOTPAaHHUKOB, [IUJIUHAPA U
KOHycCa

[IpakTrueckas paboTa 1o Teme
"Co3nganue Moaeieu
MIPOCTPAHCTBEHHBIX (uUryp"

[TousTue 00bEMA; € TMHHUIIBI
n3MepeHust oobEmMa

O0BEM PSMOYTOIBHOTO
napasienenumnena, kyoa, hopmynbl
00BEMa

O06BEM PSIMOYTOIBHOTO
napajienenumnena, Kkyoa, Gopmyibl
00BEMa

[ToBTOpEHNE OCHOBHBIX IOHATHN U
METOJIOB KypCOB 5 U 6 KIIacCoB,
000011IeHNE U CUCTEMATH3ALUS
3HAHUH

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcoOB 5 U 6 KJIacCOB,
000011IeHNE U CUCTEMATH3aLHS
3HAHHUH
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but6mmoreka [JOK
https://m.edsoo.ru/f2a31afc

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a3206a

but6mmoreka [JOK
https://m.edsoo.ru/f2a3252¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a321c8

bubmorexa [JOK
https://m.edsoo.ru/f2a3234e

bubmuorexa [JOK
https://m.edsoo.ru/f2a32818

but6mmoreka [IOK
https://m.edsoo.ru/f2a32a9¢c



https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
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157

158

159

160

[ToBTOpEHNE OCHOBHBIX MOHATUIN U
METOJIOB KypcOB 5 U 6 KJIacCOB,
000011IeHNE U CUCTEMATH3aLH
3HaHUI

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJI0B KypcoB 5 U 6 KJ1accoB,
0000IIeHNE ¥ CHCTEMAaTU3aIUs
3HAHHH

[ToBTOpEHNE OCHOBHBIX OHATHU U
METOO0B KypcOB 5 1 6 KJ1accoB,
000011IeHrE U CUCTEMATH3ALUS
3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJI0B KypcoB 5 U 6 KJ1accoB,
0000IICHIE ¥ CHCTEMAaTU3aIIHs
3HAHHUH

[ToBTOpEHNE OCHOBHBIX IOHATHU U
METOJI0B KypcoB 5 U 6 KJ1accoB,
0000IIIeHE ¥ CUCTEMAaTU3aIUs
3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUUN U
METOJIOB KypcoOB 5 U 6 KJIacCOB,
000011IeHNE U CUCTEMATH3aLHS
3HaHUI

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJI0B KypcoB 5 U 6 KJ1accoB,
0000IICHIE ¥ CHCTEMAaTU3aIIHs
3HAHUH

[ToBTOpEHNE OCHOBHBIX OHATHU U
METOJO0B KypcOB 5 U 6 KJ1accoB,
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but6mmoreka [JOK
https://m.edsoo.ru/f2a32bd2

Bbubnuoreka [JOK
https://m.edsoo.ru/f2a3312¢

bubmuorexa [JOK
https://m.edsoo.ru/f2a33352

bu6mmoreka [IOK
https://m.edsoo.ru/f2a33596

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a33780

but6mmoreka [IOK
https://m.edsoo.ru/f2a338b6

Bbubnuoreka [JOK
https://m.edsoo.ru/f2a339ce

bubmmorexa [JOK
https://m.edsoo.ru/f2a33ad2



https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2

161

162

163

164

165

166

167
168

000011IeHNE U CUCTEMATH3aLH
3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJI0B KypcoB 5 U 6 KJ1accoB,
0000IIIeHNE ¥ CHCTEMAaTU3aLUs
3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUIN U
METOJIOB KypcOB 5 U 6 KJIacCOB,
000011IeHrE U CUCTEMATH3ALHS
3HaHUH

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJI0B KypcoB 5 U 6 KI1accos,
0000IICHIE ¥ CHCTEMAaTU3aIIHs
3HAHUH

[ToBTOpEHNE OCHOBHBIX NOHATHU U
METOJO0B KypcOB 5 U 6 KJ1accoB,
000011IeHE U CUCTEMATH3ALUS
3HAHUH

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcOB 5 U 6 KJIacCOB,
000011IeHNE U CUCTEMATH3aLHS
3HAHUU

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJI0B KypcoB 5 U 6 KJ1accoB,
000011IeHIE U CUCTEMAaTH3AIUS
3HAHUHU

HroroBas koHTpobHAs paboTa

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJI0B KypcoB 5 U 6 KJ1accoB,
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Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a33bd6

but6mmoreka [IOK
https://m.edsoo.ru/f2a3346

bu6mmoreka [IOK
https://m.edsoo.ru/f2a340b8

bubmuorexa [JOK
https://m.edsoo.ru/f2a3420c

but6mmoreka [JOK
https://m.edsoo.ru/f2a3432¢

Bbubnuoreka [JOK
https://m.edsoo.ru/f2a34478

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2a3482¢



https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e

000011IeHNE U CUCTEMATH3aLH
3HAHHUH

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJI0B KypcoB 5 U 6 KJ1accoB,

169
0000IIIeHNE ¥ CHCTEMAaTU3aLUs
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUIN U
170 METOJIOB KypcOB 5 U 6 KJIacCOB,
000011IeHrE U CUCTEMATH3ALHS
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUE «AJIT'EBPA»

7 KIIACC

Ne i/ Tema ypoka

1 ITonsTHe palluOHAJIBHOI'O YUCJIa

Apudmerndeckne 1eHCTBUS €

2
paIroOHaTBLHBIMHU YUCIIAMH

3 Apudmernueckue TeHCTBHS C
paIroHaIBLHBIMHU YUCIIAMH

4 Apupmernueckue ACUCTBUS C

panruOoHaJIbHBIMHU YUCJIaMU

KoandyecTBO 4acoB

KonTpoabnbsie IIpakTnueckue
padoThI padoThI

130

JlaTa
U3y4eHUs

bubmuorexa [JOK
https://m.edsoo.ru/f2a34950

but6mmoreka [IOK
https://m.edsoo.ru/f2a34d2e

DJIeKTpOHHbIe U poBBIE
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmoreka [IOK

https://m.edsoo.ru/7f4218be
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK
https://m.edsoo.ru/7f4218be

bubmmorexa [JOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

10

11

12

13
14

15

16

17

18

Apudmernueckue 1eHCTBHS C
paMoOHAIBFHBIMHU YUCIIAMH

Apudmernueckue 1eHCTBHS C
palMoHaIBHBIMHU YUCIAMH

CpaBHeHI/Ie, yHanopssA0OUnuBaHUC
palluOHAJIBHBIX YHUCCJI

CpaBHeHue, ynopsiouuBaHue
paIoHaIbHBIX YUCE

CpaBHeHue, ynopsijouuBaHue
paloHaIbHBIX YUCEI

Crenens ¢ HaTypaJabHBIM IIOKa3aTEIEM
CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEM
CreneHs ¢ HaTypaJabHBIM IIOKa3aTEIEM

CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEM

CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIeM
Perrenre oCHOBHBIX 3a/1a4 Ha APOOH,
MPOLEHTHI U3 PEATHbHON MPAKTUKU
Penrenne oCHOBHBIX 3a/1a4 Ha APOOH,
MPOIICHTHI U3 PEATbHOMN MPAKTHKH
Perrenre oCHOBHBIX 3a/1a4 Ha ApOOH,
MPOLEHTHI U3 PEATHbHON MPAKTUKU
Penrenne oCHOBHBIX 3a/1a4 Ha APOOH,
MPOIICHTHI U3 PEATbHON MPAKTHKH
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but6mmoreka [JOK
https://m.edsoo.ru/7f4218be

bu6mmoreka [IOK
https://m.edsoo.ru/714218be

Bbu6nuoreka [JOK
https://m.edsoo.ru/714218be

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK
https://m.edsoo.ru/7f4218be

bubnuorexa [JOK
https://m.edsoo.ru/7f4211de
bub6moreka [JOK
https://m.edsoo.ru/7f421382
bubnuorexa [JOK
https://m.edsoo.ru/7f42154¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

19

20

21

22

23

24

25

26

27

28
29

30

31

32

[Ipu3Haku AeTUMOCTH, Pa3IOKEHHS Ha
MHO>KUTEIH HaTypaibHBIX YUCEI

IIpu3Haky AeIMMOCTH, Pa3I0KEHHS HA
MHOXHUTEJHN HAaTypaJlbHBIX YHCET

Peanbubie 3aBucumoct. [Ipsmas u
oOpaTHas IPOMOPIIMOHATBHOCTH

Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMOPIIHOHATIEHOCTH

Peanbubie 3aBucumoct. [Ipsmas u
oOpaTHas IPOMOPIIMOHAIIBHOCTH

Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMOPIIHOHATIEHOCTH

KonTtponbnas paboTa mo teme
"PannoHanpHEIe ynciia"

ByKBeHHBIE BBIpaKEHUS

[Tepemennsbie. JlonycTuMble 3HaUeHUS
MepPEeMEHHBIX

DopMyibl
DopmyIibl

ITpeoOpazoBanue OyKBEHHBIX BHIpAKECHUH,

packpeITHE CKOOOK U TIPUBEICHUE
HOIOOHBIX ClaraeMbIX

[IpeobpazoBanme OYKBEHHBIX BEIPAKCHHM,

pacKpbITHE CKOOOK U TIPUBEICHUE
MMOIOOHBIX ClIaraeMbIX

ITpeoOpazoBanue OyKBEHHBIX BHIpAXKECHUH,

pacKpeITHE CKOOOK U TIPUBEICHUE
OJIOOHBIX CIIAaraeMBIX
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bubmuorexa [JOK
https://m.edsoo.ru/7f41feec

bubnunoreka [IOK
https://m.edsoo.ru/7f41fafa

but6mmoreka [IOK
https://m.edsoo.ru/7141{d70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

33

34

35

36

37

38

39

40

41

42

43

44

45

46

[IpeobpazoBanre OyKBEHHBIX BEIPAKCHHM,
pacKphITHE CKOOOK U TIPUBEICHUE
MMOIOOHBIX ClIaraeMbIX

CBolicTBa CTENEHU C HATypaJIbHbIM
[I0Ka3aTeseM

CBoiicTBa CTENEHH C HATYPAJTbHBIM
MoKa3aTesieM

CBolicTBa CTENEHU C HATypaJIbHbIM
[IOKa3aTeseM

MHorouieHb!

MHoro41eHbI

CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXKCHUC
MHOT'O4JICHOB

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXKCHUC
MHOT'O4JICHOB

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

@opMyIIbl COKPAIEHHOTO YMHOXKEHUS
DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS

DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS
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bubnunoreka [IOK
https://m.edsoo.ru/7f421382
but6mmoreka [IOK
https://m.edsoo.ru/7f42154¢
bubnunoreka [IOK
https://m.edsoo.ru/7f4218be
but6mmoreka [IOK
https://m.edsoo.ru/7f42276¢
bubnunoreka [IOK
https://m.edsoo.ru/7f422930
but6mmoreka [IOK
https://m.edsoo.ru/7f422af2
bubnunoreka [IOK
https://m.edsoo.ru/7f422cc8
but6mmoreka [IOK
https://m.edsoo.ru/7f422fca
bubnunoreka [IOK
https://m.edsoo.ru/7f423182
but6mmoreka [IOK
https://m.edsoo.ru/7f42432a
bubnunoreka [IOK
https://m.edsoo.ru/7f42464a
but6mmoreka [IOK
https://m.edsoo.ru/7f424¢12
bu6mmoreka [JOK
https://m.edsoo.ru/7f4241d2



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
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53

54

55

56

57

58

59

60

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS
Paznoxenre MHOTOUYJICHOB HA MHOKUTEU
Pa3no)xeHre MHOTOUJICHOB Ha MHOKUTENH

Paznoxenre MHOTOYJICHOB Ha MHOXKHUTEIN

Paznoxenrne MHOTOYICHOB HA MHOKHTEIIH

Konrponsnas pabora o Teme
"Anrebpanyeckue BbIpaxkeHus"

VYpaBHeHue, mpaBuiia Ipeodpa3oBaHus
ypaBHEHUS, PABHOCUILHOCTh YpaBHEHU I

JIuHeliHOEe ypaBHEHME C OHOU
MIEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUU

JIuHeitHoe ypaBHEHHE C OJTHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUU

JIuHeliHOEe ypaBHEHME C OHOU
[IEPEMEHHOM, peLIEHUE JIMHEHHBIX
YpaBHEHUU

Pemienue 3a1a4 ¢ HIOMOIIbIO YpaBHEHUH
Pemenne 3ama4d ¢ nOMOIIBIO YpaBHEHHN
Pemienue 3a1a4 ¢ HIOMOIIbIO YpaBHEHU I

Pemenne 3a1a4d ¢ nOMOIIBIO YpaBHEHHUN
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but6mmoreka [IOK
https://m.edsoo.ru/7f4251d0
bubnunoreka [IOK
https://m.edsoo.ru/7f423312
but6mmoreka [IOK
https://m.edsoo.ru/7f4237fe
bubnunoreka [IOK
https://m.edsoo.ru/7f4239de

but6mmoreka [IOK
https://m.edsoo.ru/7f420482

bubmuorexa [JOK
https://m.edsoo.ru/7f42064¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f420806
bubmuorexa [JOK
https://m.edsoo.ru/7f4209a0
bub6moreka [JOK
https://m.edsoo.ru/7f420e6¢



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

61

62

63

64

65

66

67

68

69

70
71

72

73

74
75
76

JIuneitHoe ypaBHEHHUE C IBYMS
MEPEMEHHBIMH U €ro rpaduk

JIuHeliHOE ypaBHEHME C ByMs
NEPEMEHHBIMH U €T0 rpaduk

CucreMa IByX JUHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI C
JBYMsI IIEPEMEHHBIMU

CucreMa IByX JUHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI C
JBYMsI IIEPEMEHHBIMU

Pemenue cucrem ypaBHeHHI
Pemenue cucreM ypaBHeHUN

Pemenue cucrem ypaBHeHHI

Pewrenue cucreM ypaBHeHUN
Pemienue cucrem ypaBHeHHI

KonTponbnas pabota no teme "JInHelHbIe
ypaBHEHHS"

Koopaunara Touku Ha nipsiMoid

YucioBble IPOMEKYTKH

UucnoBbie TPOMEKYTKH

PaccrosiHne Mexx 1y 1ByMsl TOYKaMHU
KOOPJAMHATHOU IIPSAMON

135

but6mmoreka [IOK
https://m.edsoo.ru/7f427¢32
bubnunoreka [IOK
https://m.edsoo.ru/7f427¢8a
but6mmoreka [IOK
https://m.edsoo.ru/7f42836¢

but6mmoreka [IOK
https://m.edsoo.ru/7f4284de
bubnunoreka [IOK
https://m.edsoo.ru/7f42865a
bu6mmoreka [IOK
https://m.edsoo.ru/7f4287d6

bubnunoreka [IOK
https://m.edsoo.ru/7f421044
but6mmoreka [IOK
https://m.edsoo.ru/7f41de76
bubnunoreka [IOK
https://m.edsoo.ru/7{41d{f2



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
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78
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83

84

85

86
87
88

89

90

91

Paccrosinie Mexay AByMs TOUKaMH
KOOPIWHATHOU MPSIMOi

IIpsimoyronbHas cucteMa KOOpAMHAT Ha
IJIOCKOCTH

[IpsimoyronbHas cucteMa KOOpAUHAT Ha
MJIOCKOCTH

[Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu

[Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu

UreHue rpaMKoB peabHBIX
3aBUCUMOCTEN

Urenue rpaduKoB pealbHBIX
3aBUCUMOCTEN

[Tonsatue QpyHKIUN
I'paduk bysakmmm

CaoiicTBa pyHKIMH
CaoiicTtBa GyHKIHHA
Jlunetinas GpyHKIUA

Jlunetinast pyHKIUA
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bubnunoreka [IOK
https://m.edsoo.ru/7f41el6¢
but6mmoreka [IOK
https://m.edsoo.ru/7f41e42a
bubnunoreka [IOK
https://m.edsoo.ru/7f41e8a8
but6mmoreka [IOK
https://m.edsoo.ru/7f41ed80

bubnunoreka [IOK
https://m.edsoo.ru/7f41ea24

bubnunoreka [IOK
https://m.edsoo.ru/7f41ef06

bubnunoreka [IOK
https://m.edsoo.ru/7f41f078
but6mmoreka [IOK
https://m.edsoo.ru/7f41f1fe
bubnunoreka [IOK
https://m.edsoo.ru/7f427282
but6mmoreka [IOK
https://m.edsoo.ru/7f427412
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[TocTpoenue rpaduka TUHEHHON (HYyHKIIUHA

[Toctpoenue rpaduka TuHEHHOHN QyHKIIH
I'paduk dynkmmm y =[x|

I'paduk pynkumu y =[x|

KonTponbnas padbota no teme
"Koopaunats! u rpaduku. OyHxuun"

[ToBTOpEHHE OCHOBHBIX OHATUN U
METOZIOB Kypca 7 Ki1acca, 06001eHne
3HAHUHI

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
METOIOB Kypca 7 Kjacca, 00001IeHne
3HAHUI

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOIOB Kypca 7 Kiacca, 06001eHne
3HaHUU

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
METOIOB Kypca 7 Kiacca, 00001eHne
3HAHUI

HToroBast KOHTpOJIbHAsA paboTa

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
METOIOB Kypca 7 Kjacca, 00001IeHne
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

8 KVIACC

Ne i/m

Tema ypoka

102

KoanuyecTBO 4acoB
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but6mmoreka [IOK
https://m.edsoo.ru/7f426d1e

bu6moreka [JOK
https://m.edsoo.ru/7f41£f50a

bubnuorexa [JOK
https://m.edsoo.ru/7f429c6¢

but6mmoreka [IOK
https://m.edsoo.ru/7{429{32

bubmuorexa [JOK
https://m.edsoo.ru/7f42a0e0

but6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

but6mmoreka [IOK
https://m.edsoo.ru/7f42a900
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11

12
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KBanpaTHblil KOpEeHb U3 YKCIIa

[TonsiTre 06 MppallOHAILHOM YHKCIIe

JlecaTUUHbIE TPUOIMKECHUS
UPPALMOHAIIBHBIX YUCET

JlecsiTuuHble TPUOTMKEHUS
MppaLMOHAIILHBIX YHCET

JlelicTBUTENBHBIE YUCTIA

CpaBHEHME NEHCTBUTENBHBIX YHACEIT
CpaBHeHME I€UCTBUTEIIbHBIX YUCEI
ApubmeTndeckuii KBaApaTHbI KOPSHb

VYpaBHeHue Bua x> = a

CpoiicTBa apuMeTHIeCcCKUX KBaAPATHBIX
KOpHEU

CaoiicTBa apu(METHISCKUX KBaIPATHBIX
KOpHEH

[Ipeobpa3oBaHue YHCIOBBIX BBIPAKECHUH,
COJIep>KalIiX KBaJIpaTHbIE KOPHU
[IpeoOpa3oBaHne YNCIOBBIX BBHIPAKCHUH,
COJZIepKaINX KBaJApaTHBIE KOPHU

Bcero

KonTposabHbie
padoThI

138

IIpakTnyeckue
padoThbI

Jara
U3ydeHmust

JeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka [IOK
https://m.edsoo.ru/7f42d452
but6mmoreka [IOK
https://m.edsoo.ru/7f42eaaa
bubnunoreka [IOK
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bubmuorexa [JOK
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bu6mmoreka [JOK
https://m.edsoo.ru/7f42d862
bubmuorexa [JOK
https://m.edsoo.ru/7f42dd26
bub6moreka [JOK
https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

14

15

16

17

18

19

20

21

22

23
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25

26

27

[IpeobpazoBaHme YUCITOBBIX BHIPAKCHUH,
coJIeprKalliX KBaJpaTHbIE KOPHU

[IpeoOpazoBaHne YUCIOBBIX BHIPAKECHUH,
CoJIepaKaIIMX KBaJAPAaTHbIE KOPHU

CreneHs ¢ OCJIBIM ITOKa3aTCJIEM

CrangaprtHas 3anuck yncia. Pasmepsl
00BEKTOB OKpY’Karolero Mupa (ot
3JIEMEHTAPHBIX YACTHIL] 10 KOCMUYECKHUX
00BEKTOB), JUINTEIILHOCTH TMPOLIECCOB B
OKPY’KaroIlleM MUPE

CBoiicTBa CTEIICHU C O CJIbIM ITOKAa3aTCIIEM
CBOICTBA CTEIICHU C HOCJIBIM ITOKa3aTCJIEM
CBoiicTBa CTEIICHH C OCJIbIM ITOKAa3aTCIIEM
CBOICTBA CTEIICHU C OCJIBIM ITOKa3aTCJIEM

CBoiicTBa CTEIICHH C OCJIbIM ITOKAa3aTCIIEM

KBagpartsslii TpEXuieH
KBagparuslii TpéxuneH

PasnoxxeHue kBaapaTHOro TpEXUseHa Ha
MHOKUTEH

Pa3nosxeHne kBazpaTHOro TpEX4IECHa HA
MHOKHTENH

KonTponbHas pabora no remam
"KBanpaTtHsie kopHu. CTeneHu.
KBanpatublit TpexuseH"
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but6mmoreka [IOK
https://m.edsoo.ru/7f42e0be

bubnunoreka [IOK
https://m.edsoo.ru/7f42e¢262

but6mmoreka [IOK
https://m.edsoo.ru/7f4354a4

bubnunoreka [IOK
https://m.edsoo.ru/7f436098

but6mmoreka [IOK
https://m.edsoo.ru/7f435648
bubnunoreka [IOK
https://m.edsoo.ru/7f435648
bubmuorexa [JOK
https://m.edsoo.ru/7f435648
bu6mmoreka [JOK
https://m.edsoo.ru/7f43599a
bubmorexa [JOK
https://m.edsoo.ru/7f435ed6

bubnunoreka [IOK
https://m.edsoo.ru/71421d38

but6mmoreka [IOK
https://m.edsoo.ru/7{42fd38

bub6moreka [JOK
https://m.edsoo.ru/7142ec80
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41

Anrebpanyeckas 1poOb

HOHyCTI/IMLIe 3HA4YCHUA ICPEMCHHELIX,
BXOAAIIHUX B anre6pa1/1qecm/1e BBIpaXXCHUA

HOH}’CTI/IMBIC 3Ha4YCHUA ICPEMCHHBIX,
BXOJAINIUX B anre6paﬂqecxne BBIpaKCHUA

OcHOBHOE CBOWCTBO ayireOpanyeckon
napobu

Coxkparenue apooei
Coxpartienue apobeit

Coxkparenue apooei

CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U
neneHune anredpandeckux Apooeit

CrnoxeHue, BBIYATaHUE, YMHOKEHHE U
JIeJICHUE alreOpandecKkux apooei
CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U
neneHune anredpandeckux Apooeit
CrnoxeHue, BBIYATAaHUE, YMHOKEHHE U
JIeICHUE alreOpandecKux apooei
[IpeoOpaszoBanue BhIpaXKEHUH,
COJIeprKalINX anredpandeckue Ipoodu
[IpeobpazoBaHme BBIpaKEHUH,
coJiepXaIniux aaredpandeckue 1poou
[IpeoOpazoBanue BEIpaXKEHUH,
coJiepxaniux aaredbpandeckue 1poou
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but6mmoreka [IOK
https://m.edsoo.ru/7f430382

bubnunoreka [IOK
https://m.edsoo.ru/7f4308e6
but6mmoreka [IOK
https://m.edsoo.ru/7f430a8a
bubnunoreka [IOK
https://m.edsoo.ru/7f430144
but6mmoreka [IOK
https://m.edsoo.ru/7f430f44
bubnunoreka [IOK
https://m.edsoo.ru/7f43128¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f4315¢0
bubnunoreka [IOK
https://m.edsoo.ru/7f4318¢2
but6mmoreka [IOK
https://m.edsoo.ru/7f431a20
bubnunoreka [IOK
https://m.edsoo.ru/7f43259c¢
but6mmoreka [IOK
https://m.edsoo.ru/7f432736
bubnunoreka [IOK
https://m.edsoo.ru/7f432736
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55

KonTtponbhas paboTa mo teme
"Anrebpanueckas 1poosp"

KBanpaTtHoe ypaBHEHUE
Henonnoe kBaspaTHOE ypaBHEHHE

Henonnoe kBagpaTHOE ypaBHEHUE

dopmyiia KOpHEN KBaIPaTHOTO
ypaBHEHUS

®opMya KOpHEU KBaIpaTHOTO
yYpaBHEHUs

dopmyiia KOpHEN KBaIpPaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

Pemenue ypaBHeHUH, CBOAIIUXCA K
KBaJpaTHBIM

Pemenue ypaBHeHUH, CBOAAIIMUXCA K
KBaJPATHBIM

[Tpocreiime ApoOHO-paLMOHATbHbIE
ypaBHEHUS

[Ipocteiimme npoOHO-paIOHATIEHEIE
ypaBHEHUS

Petrenne TeKCTOBBIX 3371a4 C TOMOIUIBIO
KBaJPaTHBIX YPAaBHCHUM
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but6mmoreka [IOK
https://m.edsoo.ru/7f431d36
bubnunoreka [IOK
https://m.edsoo.ru/7f42eela
but6mmoreka [IOK
https://m.edsoo.ru/7f42eela
bubnunoreka [IOK
https://m.edsoo.ru/7f42eela
but6mmoreka [IOK
https://m.edsoo.ru/7f42f158
bubnunoreka [IOK
https://m.edsoo.ru/7f42£316
but6mmoreka [IOK
https://m.edsoo.ru/7f42f5a4
bubnunoreka [IOK
https://m.edsoo.ru/7{42fef0
bu6mmoreka [IOK
https://m.edsoo.ru/7f430076
bubnunoreka [IOK
https://m.edsoo.ru/7f43¢c542
but6mmoreka [IOK
https://m.edsoo.ru/7f43¢3d0
bubnunoreka [IOK
https://m.edsoo.ru/7f4328c6
but6mmoreka [IOK
https://m.edsoo.ru/7f432b6e

bubnunoreka [IOK
https://m.edsoo.ru/7f42175¢
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https://m.edsoo.ru/7f42f75c
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67

Pemnrenre TeKCTOBBIX 3a7a4 C ITOMOIIBIO
KBaJPaTHBIX YPAaBHCHHUM

Konrponsnas pabora o Teme
"KBanpaTHsle ypaBHEeHuUs"

JIuHeitHoe ypaBHEHHUE C IBYMS
MEPEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pelIeHNs ypaBHEHUN B LENbIX YUCIIaX

JIuneliHOE ypaBHEHME C IByMs
MIEPEMEHHBIMHU, €ro TpaduK, MIPUMEPHI
pELIEHNS YPAaBHEHHUM B LEJbIX YHACIAX
JIuHeitHoe ypaBHEHUE C IBYMS
MEPEMEHHBIMHU, €ro IpaduK, MIPUMEpHI
pelIeHusl ypaBHEHUH B LENbIX YUCIAX
Pemenue cucrem AByX JIMHEMHBIX
YPaBHEHUU C IBYMs IEPEMEHHBIMU
Pemenue cucrem AByX JIMHEMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
Pemenue cucrem AByX JIMHEMHBIX
YPaBHEHUU C IBYMs IEPEMEHHBIMU

ITpumeps! pereHus: CUCTEM HeMHEHHbIX

YPaBHEHMH C IByMsI IE€PEMEHHBIMU

[IpuMeps! penieHust CUCTEM HEJTMHEHHBIX

YpPaBHEHUH C ABYMS IEPEMEHHBIMHU

I'paduueckas uHTEpHIpEeTALUs YPABHEHUS

C IByMsI IEPEMEHHBIMU U CUCTEM
JINHEVHBIX YPAaBHEHUU C JBYMsI
NIEPEMEHHBIMU

['paduueckas nHTEpIIpETALINS YPABHEHUS

C ABYyMs NIEPEMECHHBIMHA U CUCTEM
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but6mmoreka [IOK
https://m.edsoo.ru/7142{8{6

bubnunoreka [IOK
https://m.edsoo.ru/7f430112

bubmorexa [JOK
https://m.edsoo.ru/7f43d6d6

bu6moreka [JOK
https://m.edsoo.ru/7f43d6d6
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71
72
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74
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76

77

78

79
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81

JIMHEMHBIX YPAaBHEHUH C TBYMSI
NepeMEHHBIMU

PelreHne TeKCTOBBIX 3a71a4 C IIOMOLIBIO
CUCTEM ypaBHEHUI

Pemennie TeKCTOBBIX 3a71a4 ¢ TOMOUIBIO
CHUCTEM YpaBHEHUI

PelreHne TeKCTOBBIX 337124 C IIOMOLIBIO
CUCTEM ypaBHEHUI

UucnoBbie HEPABEHCTBA M UX CBOMCTBA
UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
HepaBeHcTBO ¢ 0J1HOM NTepeMEHHON

JInHeHbIE HEPAaBEHCTBA C OJJHOM
IIEPEMEHHOM U UX PELICHUE

JInHeliHbIE HEPABEHCTBA C OTHOU
MEPEMEHHOM U UX PEIICHUE

JIuHeliHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX PELICHUE

CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM U UX PELICHUE

CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE

N300paxeHune penieHus TMHSHHOTO
HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOI
IpsIMOI

N3o0pakeHune peneHns THHEHHOTO
HEPaBEHCTBA U MX CHCTEM Ha YHCIIOBOU
NpAMOi1

143

bubnuorexa [JOK
https://m.edsoo.ru/7f42¢692
bu6moreka [JOK
https://m.edsoo.ru/7f42c¢840

but6mmoreka [IOK
https://m.edsoo.ru/7f42cb88
bubnunoreka [IOK
https://m.edsoo.ru/7f42cd2¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f42c9¢4

but6mmoreka [IOK
https://m.edsoo.ru/7{42c9e4
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Kontponbnas paboTa mo TeMam
"HepaBenctBa. CucteMsbl ypaBHEHUI"

[Tonsatue QpyHKIUN

OO0nacTp ornpeneeHus © MHOYKECTBO
3HAYCHHUH (PYHKITUN

CrniocoOb1 3aanust GpyHKIHIA
I'paduk bysakmmm

CpoiicTBa QyHKIINH, UX OTOOpaKEHUE HA

rpaduke

Urenue u mocTpoeHue rpadukoB
byHKIHI

[Tpumeps! rpadukoB GyHKUIUH,
OTpaXKaIOIIUX peabHbIe MPOLIECCHI

@OyHKINH, OMUCHIBAIOIIUE MPSIMYIO U
00paTHYIO TPOMOPIIMOHAIbHBIC
3aBUCUMOCTH, X TpaQuKu

l'umep6omna
I'unep6ona

I'paduk pynkuuum y = x?

I'paduk Gynkmmm y = x?

Oynkunn y =x%, y = x%, y = VX, y = [x];
rpaduyeckoe pereHne ypaBHeHUH 1
CUCTEM ypaBHEHUI

Oynkuun y =x%,y = x%, y = VX, y = [X|;
rpaduyeckoe perieHne ypaBHEHUH 1
CHUCTEM YpaBHEHUI
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bubnunoreka [IOK
https://m.edsoo.ru/7f433¢c12

but6mmoreka [IOK
https://m.edsoo.ru/7f433d84

but6mmoreka [IOK
https://m.edsoo.ru/7f434bbc

bubnunoreka [IOK
https://m.edsoo.ru/7f4343¢e2

but6mmoreka [IOK
https://m.edsoo.ru/7f434572

bubnunoreka [IOK
https://m.edsoo.ru/7f434d38

but6mmoreka [IOK
https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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[ToBTOpEHME OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHIe 3HAaHU

[ToBTOpEHNE OCHOBHBIX OHATUN U
98 METOJI0B KypcoB 7 U 8 KJIacCOB,
0000111eHre 3HaHUI

[ToBTOpEHME OCHOBHBIX MOHSATHUN U
99 METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHNE 3HAHUH

[ToBTOpEHNE OCHOBHBIX OHATUN U
100 METOJIOB KypCOB 7 M 8 KJIacCOB,
00001IeHIE 3HAHMIA

101 HroroBas KoHTpoNbHAs paboTa

[ToBTOpEHME OCHOBHBIX MOHATHUN U
102 METOJIOB KypCOB 7 M 8 KJIacCOB,
00001IeHIE 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

9 KVIACC

Ne

w/n Tema ypoka

PanmonanbHbIe YyuCIa, UpparioHaIbHBIC
1 YHCiIa, KOHEYHBIE U 0ECKOHEYHBIE
NECATUYHBIC TPOOH

102

KoanuyecTBO 4acos

Bcero

KonTpoJbHbie
padoThI

145

IIpakTH4eckue
padoThI

JlaTa
U3y4eHUs

but6mmoreka [IOK
https://m.edsoo.ru/7f4371aa

bubmuorexa [JOK
https://m.edsoo.ru/71f43736¢

but6mmoreka [IOK
https://m.edsoo.ru/7f437510

bubnunoreka [IOK
https://m.edsoo.ru/7f4376b4

bubnuorexa [JOK
https://m.edsoo.ru/7{436b88

bub6moreka [JOK
https://m.edsoo.ru/7f437858

DJIeKTpOHHbIe U (ppoBBIE
o0pa3oBaTte/ibHbIE

pecypcsl
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https://m.edsoo.ru/7f437858
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15

MHOXECTBO JCHUCTBUTEIBHEIX YHCEIT,

,HCfICTBPITGJ'II)HBIC qpcia Kak 0eCKOHEUHEIS

NECATUYHBIC TPOOH

B3anMHO 01HO3Ha4YHOE COOTBETCTBUE
MEKy MHOXKECTBOM JCHCTBUTEIbHBIX
YHUCel U MHOXKECTBOM TOYEK
KOOPJAMHATHOU IIPSMOM

CpaBHEHHE NEMCTBUTEIIBHBIX YUCEIT,
apudmeTnueckue AeUCTBUS C
NEHACTBATEIbHBIMU YACIAMHU

[Tpubmmx€HHOE 3HaAUYCHNE BETUYUHBI,
TOYHOCTbH MPUOIMKEHUS

OxkpyrneHue yucen
Oxkpyrienue yucen

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYHMCJIECHUIN

[Ipukuaka u oLieHKa pe3yIbTaTOB
BBIYUCIICHUI

JluneitHoe ypaBHeHue. Pemenue
ypaBHEHUH, CBOJSAIINXCS K TUHEHHBIM

JIunelinoe ypaBHenue. Pemenue
YPaBHEHUH, CBOJSAIIMXCS K TUHEHHBIM

KBanparHoe ypaBHeHue. Pemenue
YPaBHEHMH, CBOAAIIMXCS K KBaJJPaTHBIM

KBagparnoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOASAIIMXCS K KBaJPAaTHBIM

bukBanpatHble ypaBHEHUs

bukBanpaTHbie ypaBHEHUS
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but6morex [JOK
https://m.edsoo.ru/7{43bf66

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542
bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542
bubmuorexa [JOK
https://m.edsoo.ru/7f43¢3d0
bub6moreka [JOK
https://m.edsoo.ru/7f43¢3d0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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27

28

29

[Ipumepsl perieHns: ypaBHEHUM TPEThEH U
YeTBEPTOU CTENEHEN PA3JIOKEHUEM Ha
MHOKHATEH

[IpuMepsl penieHus: ypaBHEHUN TPETbEU U
YETBEPTOU CTEIICHEN Pa3IOKECHUEM Ha
MHOKUTENH

Pemenne npoOHO-paliMOHaNbHBIX
YPaBHEHMU

Pemenue 1poOHO-paiMOHAIBHBIX
YpaBHEHUU

Pemrenue TeEKCTOBBIX 3amad
anreOpanvdecKuM MeTOI0M

Pertenuie TekCTOBBIX 3a7a4
anreOpandecKuM METOJIOM

Pemrenue TeKCTOBBIX 3a1a4
anredpandeckuM MEeTOI0M

KonTponbaas pabota o Teme "YpaBHEHHS
C OJTHOM TIepeMeHHOM1"

VYpaBHEHHE ¢ IBYMs IEPEMEHHBIMU U €TO
rpaduk

VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMU U €TI0
rpaduk

Cucrema 1ByX JIMHEHHBIX YPaBHEHUII C
JBYMsI IEPEMEHHBIMU U €€ pelIeHne
Cucrema ByX JIMHEHHBIX YpaBHEHUII ¢
IBYMsI IEPEMEHHBIMU U €€ pellIeHne
Cucrema ByX JIMHEHHBIX YPaBHEHUI C
JBYMsI IEPEMEHHBIMU U €€ pelIeHue
Cucrema ByX JIMHEHHBIX YpaBHEHUII ¢
IBYMsI IEPEMEHHBIMU U €€ pellIeHne
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but6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

bubmuorexa [JOK
https://m.edsoo.ru/7f43c9b6

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4
bubnunoreka [IOK
https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
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38
39

40

41

42

Pemenue cucrem AByX ypaBHEHUI, OJTHO
13 KOTOPBIX JIMHENHOE, a APyroe —
BTOPOM CTENEHU

Pewrenue cucreM IByX ypaBHEHHM, OAHO
13 KOTOPBIX JJUHEUHOE, a IPYyTroe —
BTOPOM CTEIEHU

Pemienue cucrem AByX ypaBHEHUI, OJTHO
13 KOTOPBIX JIMHENHOE, a APyroe —
BTOPOM CTEIEHU

Pewrenue cucreM IByX ypaBHEHHM, OHO
W3 KOTOPBIX JUHEWHOE, a IPYyTroe —
BTOPOM CTEIEHU

I'pacdmueckas MHTEpIpETALIUS CUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

Pemrenue TeKCTOBBIX 3a7a4
anredpandecKuM crocooom

Perienre TeKCTOBBIX 3a1a4
anredpandeckuM crnocooom

Kontponbnas padota no teme "Cucremsl
ypaBHEHHH"

YucnoBble HEPABEHCTBA U UX CBOMCTBA
UucnoBsle HEPaBEHCTBA U UX CBOMCTBA

JInHeHbIE HEPAaBEHCTBA C OJJHOM
MIEPEMEHHOM U UX pPEIICHUE
JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX PELICHUE
JInHeHbIE HEPAaBEHCTBA C OJJHOM
MIEPEMEHHOM U UX pPEIICHUE
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but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

bubnunoreka [IOK
https://m.edsoo.ru/7f43d55a

bub6moreka [JOK
https://m.edsoo.ru/7f43ad5a
bubmorexa [JOK
https://m.edsoo.ru/7f43af08
bub6mmoreka [JOK
https://m.edsoo.ru/7f43af08
bubmorexa [JOK
https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
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56

CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE

CucreMbl TMHENHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX PELICHUE

CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE
KBagpatHble HEpaBEHCTBA U UX PELICHUE

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE

KBanpaTHble HepaBeHCTBA U UX PELLICHUE
KBangpaTHble HepaBeHCTBA U UX pEILICHHUE
I'paduueckas HHTEpIpETALIMs HEPABEHCTB
Y CHCTEM HEPAaBEHCTB C JBYMsI
MepeMEHHBIMU

I'paduueckas HHTEpIIpETALIUs HEPABCHCTB
Y CHUCTEM HEPABEHCTB C JBYMS
NepEeMEHHBIMU

KonTtponbnas paboTa mo teme
"HepaBencTna"

KBagparuunas ¢pyHkuus, e€ rpaduk u
CBOMCTBA

Ksagparnunas gynkius, e€ rpadux u
CBOMCTBA

KBagparuunas ¢pyHkuus, e€ rpaduk u
CBOMCTBA
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bubnunoreka [IOK
https://m.edsoo.ru/7f43b098
but6mmoreka [IOK
https://m.edsoo.ru/7f43b21e
bubnunoreka [IOK
https://m.edsoo.ru/7f43b5a2

but6mmoreka [IOK
https://m.edsoo.ru/7{43b098

bubnunoreka [IOK
https://m.edsoo.ru/7f4396¢6
but6mmoreka [IOK
https://m.edsoo.ru/7f439842
bubnunoreka [IOK
https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
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[Tapabo:a, KOOpIMHATHI BEPIINHBI
mapadoJIbl, OCh CHMMETPHH TTapadoJIbI

[Tapaboia, KOOPAMHATHI BEPIITHHBI
napaboJIbl, 0Cb CHMMETPHUH MapadoIbl
[Tapabo:a, KOOpIUHATHI BEPIINHBI
mapadoJIbl, OCh CHMMETPHH TTapadoJIbI
[Tapaboia, KOOPAMHATHI BEPIITHHBI
napaboJIbl, 0Cb CHMMETPHUH MapadoIbl
[Tapabo:a, KOOpIUHATHI BEPIINHBI
mapadoJIbl, OCh CHMMETPHH TTapadoJIbI
[Tapaboiia, KOOPAMHATHI BEPIITHHBI
napaboJIbl, 0Cb CHMMETPHUH MapadoIbl
I'paduku pynkomit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|

I'padpuxu Qynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkomit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|

I'padpuxu Qynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkmmit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|

I'padpuxu Qynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

Kontponbnas padota o teme "dyHKIun'

TlousaTHe YnCcIOBOM ITOCIEI0OBATEILHOCTH
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but6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

bubnunoreka [IOK
https://m.edsoo.ru/7f43a03a
but6mmoreka [IOK
https://m.edsoo.ru/7f43alac
bubnunoreka [IOK
https://m.edsoo.ru/7f43a31e

but6mmoreka [IOK
https://m.edsoo.ru/7f43a526

but6mmoreka [IOK
https://m.edsoo.ru/7f43ab84

bubnunoreka [IOK
https://m.edsoo.ru/7f43e6¢c6



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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81

3amaHue mocaeI0BaTeIbHOCTH
pekyppeHTHOU hopmyIioi u hopMyIioi n-
O YJIeHa

Apudmerndeckast  reoMeTpruIecKast
porpeccun

Apudmernueckas 1 reomeTpudecKas
IIPOrpeccuu

®opmyIibl N-ro 4ieHa apupMeTHIecKoil u
F€OMETPUYECKOU ITPOTrPECCUM, CYMMBI
IIEPBBIX N YICHOB

dopMyIIbl N-T0 WieHa apuhMEeTUIECKON 1
F€OMETPUYECKON MPOTrPECCUil, CYMMBI
MEPBBIX N YJICHOB

®opmyIibl N-ro 4ieHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyibl N-ro 4ieHa apupMeTudeckoil u
reOMETPUUYECKOH MPOTrPeECCHi, CyMMBbI
IIEPBBIX N YICHOB

®opMyJIbl N-To YieHa apuPMETUUECKON U
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI
MEPBBIX N YJICHOB

N300pakeHne wieHoB apu(pMeTHdecKoil u
reOMETPUUYECKOH MPOTrPECCU TOUKaMH Ha
KOOPAWHATHOW INIOCKOCTH

N300paxeHune 4ieHOB apupMETUUECKON U
reOMETPUYECKOI MPOrpecCcHii TOUKaMu Ha
KOOPJAMHATHOW TNIOCKOCTH

JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIA POCT
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but6mmoreka [IOK
https://m.edsoo.ru/7f43ebda

bubnunoreka [IOK
https://m.edsoo.ru/7f43ed7e

but6mmoreka [IOK
https://m.edsoo.ru/7143{3b4

bubnunoreka [IOK
https://m.edsoo.ru/7f43f58a

but6mmoreka [IOK
https://m.edsoo.ru/7{43ef2c

bu6moreka [JOK
https://m.edsoo.ru/7f4310c6

bubnuorexa [JOK
https://m.edsoo.ru/7143{72e

bub6moreka [JOK
https://m.edsoo.ru/7f43{8a0



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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90

91

CroxHble TPOUEHTHI

CnoskHble TPOLIEHTHI

Kontponbnas padota o treme "UncaoBsie
OCJIEN0BATEILHOCTH"

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTu3alus 3HaHui. 3anuce,
CpaBHEHUE, JEUCTBUS C JCUCTBUTEIbHBIMU
YUCJIaMH, YACTIOBAs MpsiMast

[ToBTOpeHme, 0600mEeH e 1
cuctemaTtusanus 3HaHui. [IpoueHTsl,
OTHOIIICHUS, IPOMIOPIIUU

[ToBTOpeHue, 06001IeHNE 1
cucreMarusanus 3Hauui. OKpyrieHue,
MpUOJIKEHUE, OIICHKA

[ToBTOpeHue, 06001IeHNE 1
cucTeMaru3alus 3HaHuu. Pemenue
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
crmocobom

[ToBTOpeHmEe, 0600IIeHNE 1
cucTeMaTu3anys 3HaHu. Pemenne
TEKCTOBBIX 3aJ1a4 apHU(PMETHICCKUM
crmocodom

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3aIus 3HaHuM. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0cO00M

[ToBTOpeHue, 0600mEeHNEe 1
cucteMartuzanus 3Hanui. [IpeodbpazoBanue
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but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e
bubnunoreka [IOK
https://m.edsoo.ru/7f4401a6
but6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bubnuorexa [JOK
https://m.edsoo.ru/7f443b12

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

bubnunoreka [IOK
https://m.edsoo.ru/7f443fea

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
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93

94
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98

anredpanvdeckux BbIpaKE€HUIl, TOMyCTUMbIE
3HAYEHUS

[ToBTOpeHue, 06001IeHNE 1
cucremaTu3auus 3HaHui. [lpeoOpasoBanue
anreOpandecKux BBIPAKEHHMN, TOTYCTHUMBbIC
3HAYEHUs

[ToBTOpenme, 0600mEeHNE 1
cucteMartuzanus 3Hanui. [IpeodbpazoBanue
anreOpanvdeckux BbIpaKEHUI, TOMYyCTUMbIE
3HAYEHUS

[ToBTOpeHME, 0000IICHNE 1
cucremarusanus 3Hauui. [IpeodpasoBanue
anreOpandecKuX BHIPAKEHH, TOTYCTHMBIC
3HAa4YCHUA

[ToBTOpeHnue, 06001IeHNE 1
cucTeMaru3anus 3HaHui. OyHKINH:
MIOCTPOCHHE, CBOMCTBA U3YUEHHBIX
byHKIMI

[ToBTOpeHmEe, 0600IICHNE 1
cuctemaTtusanus 3HaHu. OyHKuuu:
MMOCTPOCHUE, CBOMCTBA U3yUYCHHBIX
byHKIHI

[ToBTOpeHue, 06001IeHNE 1
cucremaTusanus 3HaHui. OyHKuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI

[ToBTOpeHmE, 0600IIEHNE 1
cuctemaTusanus 3HaHu. OyHKuuu:
MIOCTPOCHHE, CBOMCTBA U3YUEHHBIX
byHKIMI
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bubnunoreka [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7{444612

bub6mmoreka [JOK
https://m.edsoo.ru/7444a94

bubmorexa [JOK
https://m.edsoo.ru/7{444c56

but6mmoreka [IOK
https://m.edsoo.ru/71444{44

bubnunoreka [IOK
https://m.edsoo.ru/7f44516a

but6mmoreka [IOK
https://m.edsoo.ru/7{4452e6



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

[ToBTOpeHme, 0600mEeH e 1
99 cucteMartu3anus 3Hanui. ['padudeckoe 1
pellleHre ypaBHEHUN U UX CUCTEM

[ToBTOpeHue, 06001IEeHNE 1

100 cucreMaTu3anus 3HaHui. I'paduueckoe 1
pelIeHNEe YPaBHEHUHN U UX CUCTEM

101 Hrorosasi koHTpopHas paboTa 1 1

102 O0o0011eHNEe U CHCTEMATH3alKs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
ITPOI'PAMME

IHOYPOYHOE IIVIAHUPOBAHHUE «I'EOMETPUSA

7 KIIACC
KoaunuyecrBo 4yacos

Ne ni/m Tema ypoka B Koutpoasubie IIpakTuyeckue

cero
padoThI padoThI

1 [Tpocreiinme reoMeTpruuecKue 0ObEKThI 1
2 MHOroyroiasHUK, JOMaHas 1
3 CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1
4 CMexHbIE U BEPTUKAJIBHBIE YTJIBI 1
CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1
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JlaTa
HU3yYCHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f445516

JJIeKTpPOHHBbIE HU(poBbHIE
o0pa3oBaTe/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edso00.ru/8866b724

but6mmoreka [{OK
https://m.edsoo.ru/8866cbba
Bbu6nuoreka [JOK
https://m.eds00.ru/8866c5¢c0

bubmuorexa [JOK
https://m.edso00.ru/8866¢7be



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
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17

18

CMexXHBIE U BEPTUKAJIBHBIC YTJIIBI
CMexHbIe U BEPTUKAJIBHBIE YTJIbI

N3Mepenne TMHEHHBIX U YTIIOBBIX
BEJIMYMH, BBIYMCIIEHUE OTPE3KOB U
yTJIOB

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJINYUH, BBIYUCIIEHUE OTPE3KOB U
yIJIOB

N3mepeHue JIMHEUHBIX U YIJIOBBIX
BEJINYUH, BBIYUCIICHAE OTPE3KOB U
YTIIOB

N3mepeHnne TMHENHBIX U YTIIOBBIX
BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U
YIJIOB

[Tepumetp u miomanp Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
[lepumerp u momaas Guryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB
IToHsiTHE O paBHBIX TPEYTOJIBHUKAX U
MIEPBUYHBIE NIPEACTABIEHUS O PABHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTrOJIbHUKOB
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bu6mmorexa [IOK
https://m.edsoo0.ru/8866c3ea

bubmuorexa [JOK
https://m.edsoo.ru/8866ce80

bubmuorexa [JOK
https://m.edsoo.ru/8866d1fa
bu6mmorexa [IOK
https://m.edsoo.ru/8866d34e
Bbu6nuoreka [JOK
https://m.edsoo.ru/8866e01e



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
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20

21
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25

26

27

28

29

30

31

32

Tpu npu3zHaka paBeHCTBA
TPEYroJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

[Ipu3Haku paBeHCTBA MPSMOYTOJIbHBIX
TPEYroJIbHUKOB

IIpu3Haku paBeHCTBA NPSAMOYTOIBHBIX
TPEYTOJIbHUKOB

CBOMCTBO MeIMaHbl MPSIMOYTOJIBHOTO
TpEyroJIbHUKa, IPOBEAEHHON K
TUIIOTEHY3€

CBOMCTBO MeIMaHbI MPSIMOYTOJIBLHOTO
TpEeyrojbHUKa, MPOBEAEHHOM K
THIOTEHY3€e

PaBHOOEIpeHHBIE 1 PABHOCTOPOHHUE
TPEYrOJbHUKU

IIpu3Haku u CBOMCTBA
PaBHOOEIPEHHOTO TPEYTrOJbHUKA

[Ipu3sHaku u cBoiiCTBa
paBHOOEIPEHHOTO TPEYTOIbHUKA

[Ipu3Haky u cBOMCTBA
paBHOOEPEHHOTO TPEYTOJbHUKA

HepasenctBa B reomerpun
HepaBeHnctBa B reomerpun

HepasenctBa B reomerpun

156

bubmmorexa [JOK
https://m.edso00.ru/8866e88¢

bubmuorexa [JOK
https://m.edso0.ru/8866e9%¢c

bu6mmorexa [IOK
https://m.edsoo.ru/8866d6fa
Bbu6nuoreka [JOK
https://m.edso0o.ru/8866d880
but6mmoreka [JOK
https://m.edsoo.ru/8866d880
bu6mmoreka [IOK
https://m.edsoo.ru/8866e¢26¢

but6mmoreka [JOK
https://m.edsoo0.ru/8866e3a2



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

33

34

35

36

37

38

39

40

41

42

43

HepaBenctBa B reometrpun

IIpsAMOYTONIBHBIN TPEYTONBHUK C YTIIOM

B 30°

[IpssMOyTOBHBIN TPEYTOJIBHUK C YTIIOM
B 30°

KonTponbnas padbota no teme
"TpeyronbHuKH"

[TapamienbHble npsAMbIE, UX CBOWCTBA

[TaTeiit noctynar EBkiuna

Hakpect nexanirie, COOTBETCTBEHHbIE U
OJIHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE
IIpHU IEPECEYCHUN MapaJUIEIbHBIX
MPSAMBIX CEKYyIIEH

HakpecT nexaine, COOTBETCTBEHHBIE U
OJJTHOCTOPOHHHE YTJbl, 00pa30BaHHBIE
IIpU NIEPECEUEHUN NapalIeIbHbIX
MPSAMBIX CEKYIEeH

HakpecT nexaiue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHBIC
IIpU NIEPECEUEHUN NapalIeIbHbIX
MPSAMBIX CEKYIEeH

Haxkpecr nexaiiye, COOTBETCTBEHHbIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHBIC
IIPY NIEPECEUEHUN TTapalIEIbHBIX
MPSAMBIX CEKYIEeH

HaerCT JeXamue, COOTBETCTBCHHBIC U
OITHOCTOPOHHHUC YTJIbI, O6p8.30BaHHI>Ie

157

bubmuorexa [JOK
https://m.edsoo.ru/8866eb22

bu6mmoreka [IOK
https://m.edsoo.ru/8866ecbc

bubmuorexa [JOK
https://m.edsoo.ru/8866ef64

bu6mmorexa [IOK
https://m.eds00.ru/8866{086

bubmuorexa [JOK
https://m.eds00.ru/886613b0



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

44

45

46

47

48

49

50

51

52

53
54

55

56

MIpU NepeCceueHnH NapaieIbHbIX
MPSAMBIX CEKyIIEH

[Ipu3Hak napajaenbHOCTH NPSMBIX
Yyepe3 paBEHCTBO PACCTOSHUMN OT TOUEK
OJIHOM IIPSIMOM 10 BTOPOU IIPSIMOM

IIpu3Hak napayuieaIbHOCTH IPSIMBIX
4Yepe3 PaBEHCTBO PACCTOSHUM OT TOUEK
OJIHOM IIPSIMOM 10 BTOPOU IIPSIMOM

CyMmMa yrIiioB TpeyroibHUKa

CymMa yriioB TpeyrojibHUKa

Buemnue yribsl TpeyrojbHUKa

Buemrnue yribl TpeyrojibHUKa

KonTponbhas padbota no teme
"[lapannenbHble NpsIMbIE, CyMMa yTIJIOB
TpeyrojpHuKa"

OKpyY’KHOCTb, XOPZIbI U JUAMETP, UX
CBOMCTBA

KacarenbHas kK OKpy>KHOCTH

OKpY’KHOCTb, BIIUCAHHAS B YToOJl
OKpy’KHOCTb, BIIUCAHHAS B YTOJI
[Tonstne o I'MT, npumenenue B
3a1aqgax

ITonstue o I'MT, npumenenue B
3ajadax

158

bubmuorexa [JOK
https://m.edso0.ru/8866{630
bu6mmorexa [IOK
https://m.edsoo.ru/8866f8ba
Bbu6nuoreka [JOK
https://m.edsoo.ru/8866fasSe

bu6mmorexa [IOK
https://m.edsoo.ru/8866febe

Bbu6nuoreka [JOK
https://m.eds00.ru/88670800

but6mmoreka [JOK
https://m.eds00.ru/88670e9a

bu6mmoreka [IOK
https://m.edsoo.ru/8867013¢
Bbu6nuoreka [JOK
https://m.edso0o.ru/88670508



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

57

58

59

60

61

62

63

64

65

66

67

buccekTpuca u cepe1MHHBIN
MEPIEeHIUKYISP KaK T€OMETPUUECKHE
MecTa TOUYeK

OKpY’KHOCTb, OTIMCAHHAsL OKOJIO
TpeYyrojbHUKa

OKpy’KHOCTb, OTIMCAHHAsI OKOJIO
TpeyrojabHuKa

OKpy>KHOCTb, BIIMICAHHAs B
TPEYTOJIbHUK

OKpY’KHOCTb, BIIUCAHHAS B
TPEYTOJIbHUK

IIpocreiine 3axa4n Ha IOCTPOEHUE

[Ipocreiimne 3aa4n Ha MOCTPOEHUE

KonTponbhas padbota no teme
"OKpy>KHOCTb U KpyT. 'eomeTprueckue
mocTpoeHus"

[ToBTOpeHme u 006001IeHNE 3HAHUI
OCHOBHBIX NIOHATHUI U METOA0B Kypca 7
KJlacca

HToroBas KOHTpOJbHAsA paboTa

[ToBTOpenue u 0600IIeHNE 3HAHUI
OCHOBHBIX TTOHSITUM U METOA0B Kypca 7
KJjlacca

159

bu6mmoreka [IOK
https://m.edsoo.ru/88670a62

but6mmoreka [JOK
https://m.eds00.ru/8867103¢

bubmuorexa [JOK
https://m.edsoo.ru/88671188

but6mmoreka [JOK
https://m.edsoo0.ru/886712d2

bu6mmorexa [IOK
https://m.eds00.ru/88671462

Bbubnuoreka [JOK
https://m.eds00.ru/886715b6

bubmuorexa [JOK
https://m.edso0.ru/886716¢ec



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTOpeHHe 1 0000IIIEHE 3HAHUI
68 OCHOBHBIX TTOHSITUM K METOAOB Kypca 7
KJlacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

8 KIIACC
Ne
w/n Tema ypoka

[Tapannenorpamm, ero nNpu3Haku U

1
CBOIiCTBa

) [Tapannenorpamm, €ro Npu3Haku U
CBOICTBa

3 [Tapannenorpamm, ero Npu3HaKu U

CBOMCTBA

YacTHble ciryyan napajuiesorpaMMoB
4 (IpAMOYTONLHUK, POMO, KBaAPAT), UX

MIPU3HAKH U CBOMCTBA

YacTHble ciiydan nmapauiesiorpaMMoB
5 (TIpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX

MPU3HAKU U CBOMCTBA

YacTHble ciyyan napauiesorpaMMoB
6 (IpsIMOYTOJILHUK, pOMO, KBaIpar), UX

MIPU3HAKU U CBOMCTBA

68

KoaunuecTBo yacoB

Bcero

KouTpoJabHbie
padoThI

160

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

but6mmoreka [IOK
https://m.eds00.ru/886719bc

JJIeKTPOHHBbIE HHU(poBbHIE
oOpa3oBaTeJibHbIE

pecypcsl

but6mmoreka [{OK
https://m.edsoo.ru/88671af2
bu6mmorexa [IOK
https://m.edsoo.ru/88671cal
Bbu6nuoreka [JOK
https://m.edsoo.ru/88671cal

but6mmoreka [{JOK
https://m.edso0.ru/88671dea

bu6mmorexa [IOK
https://m.edso0.ru/88671120

bu6mmorexa [IOK
https://m.eds00.ru/8867209¢



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c

10

11

12

13

14

15

16

17

18

19

20

Tpaneuus

PaBHOOOKas ¥ IPsIMOYTOJIbHAS TPANELIMU

PaBHOOOKas ¥ IpSMOYTOJIbHAS Tpaneluu

Merton yaBoeHUs MeTHaHbI

[lenTpanbHas cuMMeTpus

KonrtpomnbHas pabota o teme
"UeTbIpEXyroJbHUKHU"

Teopema daneca u TeopemMa o
IIPONOPLIMOHAIIBHBIX OTPE3KaX

CpenHsist TMHUS TpeyroJbHUKA

Cpenusis TUHUS TPEeyTroJIbHUKA

Tpanemus, e€ cpemHss TUHUS

Tpaneuus, €€ cpeaHsis JIUHUSA

[IponopunoHagbHBIE OTPE3KH

[IponopumoHanbHbIE OTPE3KU

Ilentp Macc B TpEYroJbHUKE

161

bu6nmmorexa [IOK
https://m.edsoo0.ru/88672358
Bbu6nuoreka [JOK
https://m.edsoo.ru/8867252¢
bubmmorexa [JOK
https://m.eds00.ru/88672858
bu6mmorekxa [IOK
https://m.edsoo.ru/88672b14
Bbu6nuoreka [JOK
https://m.edsoo.ru/88672b14
bubmuorexa [JOK
https://m.edsoo.ru/88672c9a
bu6mmorexa [IOK
https://m.edsoo.ru/8867337a
Bbu6nuoreka [JOK
https://m.edsoo.ru/88672¢0c
bubmuorexa [JOK
https://m.edsoo.ru/88672138
bu6mmorexa [IOK
https://m.edsoo.ru/88672358
Bbu6nuoreka [JOK
https://m.edsoo.ru/88673064
bubmuorexa [JOK
https://m.edsoo.ru/88673794
bu6mmoreka [IOK
https://m.edsoo.ru/88673794
Bbu6nuoreka [JOK
https://m.edsoo.ru/886738fc



https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc

21

22

23

24

25

26

27

28

29

30

31

32

33

34

[Tono6HbIE TPEYroNbHUKH

Tpu npusHaka nogo0ust TpeyroJIbHUKOB

Tpu npuzHaka nogo6Ms TPeyroJbHUKOB

Tpu npusHaka nogo0us TpeyroIbHUKOB

Tpu npuzHaka mogoous TPEyroJbHIUKOB

[Ipumenenue mogooust Mpu pelieHUH
MPAKTUYECKHX 33724

KonTponbnas pabora no teme "[lonodnsie
TpeyrojabHUKN"

CaoiicTBa 1uI0IIa1eH T€OMETPUUECKUX
duryp

DopMyJIbl IS MJI0LIAAN TPEYTOIbHHKA,
napasenorpamma

@opMyIIbl JUIs TUIOLIAAN TPEYTOIbHUKA,
napajuesorpaMmma

dopMyibl Ui TUIOINAAN TPEYTOJIbHUKA,
napasuiesorpaMma

DopMyJIbl IS MJI0LIAAN TPEYTOJIbHHKA,
napasenorpamma

@opMyIIbl JUIs TUIOLIAAN TPEYTOIbHUKA,
napajuiesorpaMmma

Brruncnenue mionianeit CiaoxHbIX GUryp

162

bu6nmmorexa [IOK
https://m.edsoo.ru/88673a78
Bbu6nuoreka [JOK
https://m.edsoo.ru/88673bae
bubmmorexa [JOK
https://m.edsoo.ru/88673d52

bu6mmorekxa [IOK
https://m.eds00.ru/8867400e

bu6mmoreka [IOK
https://m.edsoo.ru/8867445a
Bbu6nuoreka [JOK
https://m.edsoo.ru/886745fe
bu6mmoreka [IOK
https://m.edsoo.ru/88674860
bu6mmorexa [IOK
https://m.edsoo.ru/88674a22
bubmuorexa [JOK
https://m.edsoo.ru/88674a22
bu6mmoreka [IOK
https://m.edsoo.ru/88675288
bu6mmoreka [IOK
https://m.edsoo.ru/8867542¢
bubmuorexa [JOK
https://m.edsoo.ru/88674¢78



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78

35

36
37

38

39

40

41

42

43

44

45
46

47

48

[Tnomanu ¢uryp Ha kieryaToit Oymare

[Tnomaau momgo6HBIX hUryp
[Tnomanu mogoOHBIX Guryp

3aI[a‘II/I C MMPAKTUYCCKUM COACPIKaHUEM

33,[[21‘11/1 C MMPAKTHUYCCKUM COACPIKAaHUECM

Permrenne 3ama4 ¢ IMOMOIIBIO METOIA
BCIIOMOTATEIBLHON IIIOMIALN

Kontponbnas padota o teme "Ilnomas"

Teopema [Tudaropa u e€ npumeHeHue

Teopema [Tudaropa u e€ npuMeHeHne

Teopema [Tudaropa u e€ npumeHeHHE

Teopema [Tudaropa u e€ npumeHeHme
Teopema [Tudaropa u e€ npumeHeHHE

Omnpenenenne TPUrOHOMETPUUECKHUX
(GyHKIMHA OCTPOTO yriia MpsiMOyTOJILHOTO
TPEYTOJIbHUKA, TPUTOHOMETPUUECKUE
COOTHOUICHUS B IIPSIMOYTOJIBHOM
TPEYTOJIbHUKE

OcHOBHOE TPUTOHOMETPUUICCKOC
TOXKICCTBO

163

but6mmoreka [JOK
https://m.edso00.ru/8867473¢

bu6mmorexa [IOK
https://m.edsoo.ru/88675558
bubmmorexa [JOK
https://m.edsoo.ru/88675684
but6mmoreka [JOK
https://m.edso0.ru/88674190
Bbu6nuoreka [JOK
https://m.edsoo.ru/8867579¢
bubmuorexa [JOK
https://m.eds00.ru/88675918
but6mmoreka [JOK
https://m.eds00.ru/88675918
Bbu6nuoreka [JOK
https://m.edsoo.ru/88675abc

Bbubnuoreka [JOK
https://m.edso0o0.ru/88675d32

bubmuorexa [JOK
https://m.edsoo.ru/88675144



https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

49

50

51

52

53

54

55
56

57

58

59

60

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

KonTponbnas pabora no teme "Teopema
IMudaropa u Hayana TpuroHomeTpun"

Bnucanubie u IeHTpaIbHBIC YIIIBI, YTOJ
MEXy KacaTeJIbHOU U XOPI0U

BnucanHbie ¥ LIEHTpaIbHBIE YIUIBI, YIOJI
MEKIy KacaTeIbHOU U XOpJA0i

Bnucanubie U IEHTpaIbHBIE YIUIBI, YTOJI
MEXKy KacaTeJIbHOU U XOPIOU

Yrisl MeXIy XOpJaMHU U CEKYLIUMU
VYrusl MeXAy XOpJaMHU U CEKYLIUMU

BrmcanHbie 1 onMcaHHBIE
YETBIPEXYTOIbHUKH, UX MPU3HAKU U
CBOMCTBA

BHI/IC&HHI)IG H OIIMCAHHBIC
LIG!TI-)IpéX}/l"OJ'II)HI/IKI/I, ux HpI/ISHaKI/I )41
CBOMCTBA

BHI/IcaHHble H OIIMCAHHBIC
I-IGTBIpéXYFO.]II:HI/IKI/I, ux HpI/I3HaKI/I nu
CBOMCTBA

IIpuMeHeHrEe CBOWCTB BIIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIBHUKOB IIPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

164

bubmmorexa [JOK
https://m.edsoo.ru/8a1407¢8
but6mmoreka [JOK
https://m.edsoo.ru/8a1415b2
Bbu6nuoreka [JOK
https://m.edsoo.ru/8a141940
bubmuorexa [JOK
https://m.edsoo.ru/8al141b34

but6mmoreka [IOK
https://m.edsoo.ru/8a140f86

bu6mmorexa [IOK
https://m.edsoo.ru/8al416d4

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al416d4



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

61

62

63

64

65

66

67

68

[IpumeHeHre CBOMCTB BIIUCAHHBIX U
OIMMCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIICHUH TEOMETPUUYECKUX 3a7a4

B3anMHOe pacnoniokeHue 1ByxX
OKpY’KHOCTEH, 001IMe KacaTeIbHbIE

Kacanue okpyxHOCcTEN

Kontponbnas padoTa o Teme "VYTiibl B
OKpY’KHOCTH. BricanHble M onucaHHbIE
YEThIPEXYTOJIbHUKA"

[ToBTOpEHNE OCHOBHBIX OHATHIN U
METOJIOB KypCcOB 7 M 8 KJIaCCOB,
000011IeHE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
0000111eHIE 3HAaHUH

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX MOHATUMN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
0000111eHNE 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

9 KVIACC

Tema ypoka

68

KoanuyecTBO 4acoB

165

bu6mmoreka [IOK
https://m.edsoo.ru/8al410a8

bubmuorexa [JOK
https://m.edsoo.ru/8al410a8

but6mmoreka [IOK
https://m.edsoo.ru/8al41c88

bu6mmorexa [IOK
https://m.edsoo.ru/8al41ddc

Bbubnuoreka [JOK
https://m.edsoo.ru/8al4lefe

bubnuorexa [JOK
https://m.edsoo.ru/8a142368

but6mmoreka [{OK
https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

Ne
n/n

10

11

12

13

14

OnpeneneHne TPUTOHOMETPHIECKUX
¢byukawmii yrios ot 0° mo 180°

@opMyIIbl IPUBEACHUS
TeopeMa KOCUHYCOB
Teopema KOcHHYCOB

Teopema KOCHHYCOB

Teopema cunycoB

Teopema cuHyCcOB
Teopema cunycoB

Haxoxnenue 1ivH CTOpOH U BEIMYHH
YIJIOB TPEYTOJIbHUKOB

Pemenue TPEYTOJIbHUKOB

Pemenue TpeyroibHUKOB

Pewrenne TpeyrosbHUKOB

Pemenue TPEYTOJIbHUKOB

[IpakTHueckoe NPUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB

Bcero

KonTpoabHbie
padoThbI

166

IIpakTnueckue
padoThI

Jlara
U3ydeHust

JJIeKTpOHHbIE HH(pPOoBbHIE
oOpa3oBaTe/ibHbIE

pecypcshl

bu6mmorexa [IOK
https://m.edsoo.ru/8al1424bc

bu6mmoreka [JOK
https://m.edsoo.ru/8al14336¢

bubmmoreka [JOK
https://m.edsoo.ru/8al42d5e
bu6mmorexa [IOK
https://m.edsoo.ru/8al42e8a

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a1430b0
bubmmoreka [JOK
https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0
Bbubnuoreka [JOK
https://m.edsoo.ru/8al42ac0
bubmmoreka [JOK
https://m.edsoo.ru/8al42ac0

bu6mmorexa [IOK
https://m.edsoo.ru/8al42c3c



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
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22

23

[IpakTHdeckoe MPUMEHEHUE TEOPEM
CHHYCOB U KOCHHYCOB

KonTponbhas padbota no teme "Pemenue
TPEYroJbHUKOB"

[TonsaTue o mpeoOpazoBaHUM OO0

CoO0TBeTCTBEHHBIE DJIEMEHTHI TOAOOHEIX
uryp

COOTBGTCTBGHHBIC 3JICMCHTBI HOI[O6HI)IX
¢uryp

Teopema o mpou3BeICHUU OTPE3KOB XOPJ,
TeopeMa O MPOU3BEICHUH OTPE3KOB
CEKyIIUX, TeOpeMa O KBaJpare
KacaTeJIbHOMI

Teopema o mpou3Be€HUN OTPE3KOB XOP/I,
TeopeMa O MPOU3BEIECHUH OTPE3KOB
CEKYILHX, TEOPEMA O KBaJpaTe
KacaTeJIbHOMI

Teopema o mpou3BeEHUN OTPE3KOB XOP/I,
Teopema O MPOU3BEJIEHUU OTPE3KOB
CEKYILHX, TEOPEMA O KBaJpaTe
KacaTeJIbHOM

[IpumeneHnne TeopeM B pelIeHUN
reOMEeTPUUYECKUX 3a7a4
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[IpumeneHnne TeopeM B pelIeHUU
reoMeTpUUYECKUX 3a7a4

[IpuMeHeHHEe TeOpeEM B PELLICHUH
r€OMETPUYECKHX 3a/1a4

KonrponsHas pabora o Teme

"IIpeoOpazoBanue nogodbus. Merpuueckue

COOTHOLIEHUS B OKPY’KHOCTH"

Onpenenenne BeKTOpoB. OU3NUECKUi U
reOMETPUUYECKUN CMBICT BEKTOPOB
CnoskeHue 1 BEIYUTaHHUE BCKTOPOB,
YMHOKCHHEC BEKTOpA HA YUCJIO
CnoxxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO’KEHHUE BEKTOPA Ha YUCIIO
CrnosxeHue ¥ BHIYUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YHCIIO
Pasnoxenne BekTopa 1o 1ByMm
HEKOJIJIMHEAPHBIM BEKTOpaM

KoopauHnatsl BekTOpa

CkansipHO€ POU3BEACHNE BEKTOPOB, €T0
MPUMEHEHHE JIs1 HAXOXKICHUS JITHH U
YIJIOB

CxaJsipHOE IPOM3BEICHNUE BEKTOPOB, €T0
NPUMEHEHHE JIJIsl HAXOKACHUSI UTUH U
yTIIOB

Pemenue 3aaa4 € IOMOIIbIO BEKTOPOB

168

bu6mmoreka [IOK
https://m.edsoo.ru/8al1443fc
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Pemenne 3aga4 ¢ moMoIpio BCKTOpPOB

IIpuMeHeHre BEKTOPOB sl PELLICHUS
3a1a4d GU3NKU

KonTponbhas pabota o teme "Bektopsr"”

JlexapToBbI KOOPJIMHATHI TOYEK Ha
MIOCKOCTH

YpaBHeHHE IPAMON
YpaBHeHHE IPAMON
YpaBHEHHE OKPYKHOCTH

Koopaunats! Touek nepeceyeHust
OKPY’KHOCTH U IIPSIMOU

MeTo KOOpAMHAT IIPH PEIIEHUU
reOMETPUUYECKUX 3a1a4, IPAKTUYECKUX
3a1a4y

Meroa KOOpAMHAT NPH PELICHUN
TrE€OMETPUUYECKUX 3a1a4, IPAKTHYECKUX
3a1a4y

Meroa KOOpAMHAT IPU PELICHUN
reOMEeTPUUYECKUX 3a7au, MPAKTUYECKUX
3aja4

Konrponsnas pabora o Teme
"JlekapTOBbI KOOPANHATHI Ha MIOCKOCTH"

[IpaBuiibHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB
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bubmuoreka [JOK
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Yucno n. [InuHa OKpyKHOCTH

Yucno n. /InuHa OKpyXKHOCTH
JlnvHa IyTH OKPY>KHOCTH

Pannannas mepa yria

ITnomanps kpyra, ceKTopa, CErMeHTa

IInomann Kpyra, CEKTOpa, CCrMCHTa

[Tnormanp Kpyra, CEKTOpa, CerMEeHTa

ITonsTue o JBHXXCHHUH ITJIOCKOCTH

[TapannenbHbIN IEPEHOC, TOBOPOT

[TapannensHbIN IEPEHOC, TOBOPOT

[TapannensHbIN IEpEHOC, TIOBOPOT
[TapannenbHbIN IEpEHOC, TOBOPOT

IIpuMeHeHne IBUKEHU IIPU PELLICHUN
3a1a4y
Kontponbnas paboTa mo TeMam

"[IpaBHiIbHBIE MHOTOYTOJIBHUKH.
OxpyKHOCTb. JIBH>KEHNUS IIIIOCKOCTH"
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[ToBTOpenue, o6o0mEeH e,
cucTtemaTusanus 3HaHui. Mamepenue
Te€OMETPUUYECKUX BEIUYUH. TpeyroabHUKN

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHu. [lapamiensHbie
U TIEPIICHIUKYJIIPHBIC TIPSIMBbIE

[ToBTOpenue, 06001IeHNE,
cucteMartu3anus 3HaHui. OKpyKHOCTb U
Kpyr. ['eomerprueckue nocTpoeHus. Y sl
B OKPY>KHOCTH

[ToBTOpenue, 06061IeHNE,
cucTeMaTHu3alus 3HaHui. BroucanHeie u
OMHUCaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

HToroBast KOHTpOJIbHAsA paboTa

[ToBTOpenue, o6o0mEeH e,
cUcTeEMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

IHOYPOYHOE INNTAHUPOBAHMUE «BEPOATHOCTb U CTATUCTHUKA»
7 KJIACC

68

bu6mmorekxa [IOK
https://m.edsoo.ru/8a148524

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

bubmmoreka [JOK
https://m.edsoo.ru/8a148920

KoanuyecTBO 4acoB
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Beero Koutpoasnbie | IIpakTnueckue 3
No ni/m Tema ypoxa paGoTHI paGoTHI Hara JIEKTPOHHBIE HH(PPOBLIE
U3y4eHust o0pa3oBaTejibHbIE pecypchl
Pounp BEPOATHOCTH U 01.09.2023
1 CTaTUCTUKA B  JKU3HU W 1
JESITEIbHOCTH YeJIOBEKa
08.09.2023 | Bubnuoreka Sknacc
2 Taomuust 1 https://www.yaklass.ru/p/veroyatnost-
i-statistika
VHopsA/0uNBaHNE JAHHBIX | 15.09.2023 | pu6nuoreka Skmacc
3 MOMCK nHbOpMAaIIH. 1 1 https://www.yaklass.ru/p/veroyatnost-
[TpakTnueckas padora Ne 1 1-statistika
«Ta0muie»
. ) 22.09.2023 | Bubnuoreka Skmace
4 O/ACHCTBL . BHITUCICHUA B 1 https://www.yaklass.ru/p/veroyatnost-
TadIuLIax ; —
i-statistika
bubnmnoreka SAxnace
5 CronOuUKOBbIE AUATPAMMBI 1 https://www.yaklass.ru/p/veroyatnost-
i-statistika
Kpyrossie JarpaMMel. bubmmoreka Sxmace
6 [TpakTudeckas padora Ne 2 1 1 https://www.yaklass.ru/p/veroyatnost-
«JInarpammbny i-statistika
B bubnuoteka Sxmacc
7 03paCTHO-TI0NIOBRIC 1 https://www.yaklass.ru/p/veroyatnost-
JIarpaMMBbI ; .
i-statistika
Cpennee apudmeTnueckoe bubnmnoreka Sknacc
] YHUCIIOBOTO Habopa. 1 1 https://www.yaklass.ru/p/veroyatnost-
[TpakTuaeckas padora Ne 3 i-statistika
«CpenHre 3HaUCHUS
bubnuoteka Sxmacc
9 Menunana ynciaoBoro Habopa 1 https://www.yaklass.ru/p/veroyatnost-

i-statistika
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Menuana ynucioBoro Habopa.

Bbubauoreka Sxnacc

10 https://www.yaklass.ru/p/veroyatnost-
Pemenune 3agau ; —
1-statistika
Bubnuoreka Sxnacc
HauOosbliiee 1 HauMeHbIEE .
11 https://www.yaklass.ru/p/veroyatnost-
3gaueHue. Pazmax . ..
1-statistika
HauOospliiece ¥ HauMEHbIIEE Bbubanoreka Sxmacce
12 sHauenne. Pasmax. Pemenue https://www.yaklass.ru/p/veroyatnost-
3a1a4 i-statistika
Bubnuoreka SIknacc
13 O003HAaUYEHNS B CTATUCTUKE https://www.yaklass.ru/p/veroyatnost-
i-statistika
CroiicTsa CDEILHErO Bubanoreka SIxiace
14 pea https://www.yaklass.ru/p/veroyatnost-
apuPMETHIECKOTO - —
i-statistika
CaoiicTBa CpeIHEro Bubanoreka SIxnacc
15 apudmeTrrueckoro. Penienue https://www.yaklass.ru/p/veroyatnost-
3amaq i-statistika
[Tpumepsr CITy4JaitHOM bubmmoreka Sxmacc
16 W3MEHYUBOCTH. TOYHOCTH U https://www.yaklass.ru/p/veroyatnost-
MOTPEIIHOCTh U3MEPEHUN 1-statistika
Tengenmmun ©W  ciyyalHbIE Bubmiorexa Axnace
17 ACHT y https://www.vaklass.ru/p/veroyatnost-
OTKJIOHEHHUS ; P
1-statistika
q . Bubanoreka Sxnacc
18 aCTOTBI SHAYCHNH B MaCCHBC https://www.yaklass.ru/p/veroyatnost-
JAHHBIX. ; —
i1-statistika
1 5 No 4 Bbubanoreka Sxnacc
19 PAKTHHCCKai paboTa NS https://www.yaklass.ru/p/veroyatnost-

«CnyuaiiHast U3MEHYHBOCTHY

i1-statistika
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CBs13b MCXKAYy 4YacToTaMu U

bubmmoreka Sxnacce

20 https://www.yaklass.ru/p/veroyatnost-
CpeIHUM apu(PMETHUECKUM _statistika
I'pynnupoBka  NaHHBIX U bubnnoreka Sxmacc
21 ructorpammel. Beibopka. Poct https://www.yaklass.ru/p/veroyatnost-
YyeJIoBeKa i-statistika
N bubnuoreka SAxnace
22 I'pacprr. Bepumnni u péopa https://www.yaklass.ru/p/veroyatnost-
rpada. CTeneHb BEpIIUHBI _statistika
bubnuoreka SAxnace
23 [Tytu B rpade. CBsi3HbIH Tpad https://www.yaklass.ru/p/veroyatnost-
i-statistika
3amaua o Kenurcoeprckux Bubanoreka SIxiace
MOCTaxX, DWIEpOBbl NYyTH U https://www.yaklass.ru/p/veroyatnost-
SUIIEPOBBI rpadsml. i-statistika
24
[Tpaktuueckas padora Ne 5
«OWUIIEpOBbl TyTH. DWJIEPOBHI
rpadb»
bubnuoreka SAxnace
25 I'padbr. Pemenne 3amau https://www.yaklass.ru/p/veroyatnost-
i-statistika
[Ipumepsl ciry4allHBIX OIMBITOB bubmotexa Aknace
26 . . https://www.yaklass.ru/p/veroyatnost-
U CITy9aliHBIX COOBITHIA - e
i-statistika
bubnuoreka SAxnace
27 BepOHTIEOCTH M HAacTOTH https://www.yaklass.ru/p/veroyatnost-
COOBITHIA . T
i-statistika
MoHeTa 1 urpajgbHas KOCTb B bubnuoTeka Sxiacc
28 Teopun BeposiTHocTed. Kak n https://www.yaklass.ru/p/veroyatnost-

3a4eM y3HaTh BEPOSITHOCTh

i-statistika

COOBITHSL. [IpaxTrueckas
pabdora Ne 6  «Yactota
BbINA/IEHUS Opia)
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bubmmoreka Sxnacce

29 BeposTHoCTHAS 5 saliuTa 1 https://www.yaklass.ru/p/veroyatnost-

UHPOPMALIUU OT OIMIHOOK _statistika

o 6506 bubanoreka SIxknacc
30 OBTOPCHHC 1 ODOOILCHHC. 1 https://www.yaklass.ru/p/veroyatnost-

[IpencraBnenue qaHHBIX . ..

1-statistika

i 6506 Bubnuoreka SIximacce
31 OBTOpCHHC 1 ODOOIICHHE. 1 https://www.yaklass.ru/p/veroyatnost-

OmnucarenbHas CTaTUCTHKA . .

1-statistika

[ToBTopenne u o0oOmIEHNE. bubnuoreka Sxnacc
32 BepositHOCTh CIIy4allHOT O 1 https://www.yaklass.ru/p/veroyatnost-

COOBITHS 1-statistika

Urorosas KOHTPOJIbHAA

pabota no teme «IloBTOpEeHnE
33 U 0000IIEHHE  OCHOBHBIX 1 1

MOHATUN U METOJIOB Kypca 7

KJ1acca»

[ToBToperne u 00600IICHUE
34 OCHOBHBIX OHATUH U METOJOB 1

Kypca 7 kiiacca

OBIIEE KOJIMYECTBO YACOB IIO

ITPOTPAMME 34 ! !
8 KJIACC
KonuyecTBo yacos 1 3 N
ara JIEKTPOHHbIE uugposbie
] Tema ypoka
Ne i/ Ma yp Beero Kontpoasnsie | [IpakTnueckue WiydeHusi  0GPA30BATETbHBIE PECYPCHI
padoThI padoTbI
Ponb BeposiTHOCTH U CTaTHCTHKA https://www.yaklass.ru/p/veroyatnost-
1 B JKM3HHM H® JEITEILHOCTH 1 i-statistika

YCJIOBCKA
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[IpencraBnenue AHHBIX.

https://www.yaklass.ru/p/veroyatnost-

2 OnucarenpHas CTaTUCTUKA i-statistika
3 CrnyyvaitHas W3MEHYUBOCTb. https://www.yaklass.ru/p/veroyatnost-
Cpennue yncinoBoro Habopa i-statistika
Cryuaiinsle COOBITHSL. https://www.yaklass.ru/p/veroyatnost-
BepostHocTn " YacCTOTHI. i-statistika
4 Kiaccuueckue mozpenu Teopuu
BEPOATHOCTEN: MOHETa U
urpajibHasi KOCTb
5 MHOeCTBO, ITOJIMHOKECTBO https://www.yaklass.ru/p/veroyatnost-
i-statistika
Onepauyuy HaJx MHOXKECTBaMU: https://www.yaklass.ru/p/veroyatnost-
6 00beIMHEHNE, nepecevcHue, i-statistika
JIOTIOTHEHUE
CsolicTBa orepanuii HaJ https://www.yaklass.ru/p/veroyatnost-
MHO>KECTBaMU: i-statistika
7 IIEPEMECTUTENBHOE,
COYETATENIbHOE,
pacnpeneuTeabHOe, BKITIOUCHUS
g I'paduueckoe  mpencraBineHue https://www.yaklass.ru/p/veroyatnost-
MHOKECTB 1-statistika
9 DJIeMEHTapHbIE COOBITHS. https://www.yaklass.ru/p/veroyatnost-
Cnyuaiinbie COOBITHS i-statistika
bnaronpusitcTBytomnme https://www.yaklass.ru/p/veroyatnost-
10 3JIEMEHTapHbIE COOBITHSI. i-statistika
BepositHOCTH COOBITHI
bnaronpusrcTByromme https://www.yaklass.ru/p/veroyatnost-
1 3JI€EMEHTapHbIE COOBITHSI. i-statistika
BepositHocTH COOBITHIA.

Pemenue 3agau
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OnbITEl  C PAaBHOBO3MOKHBIMHU

https://www.yaklass.ru/p/veroyatnost-

12 JJIEMEHTAPHBIMU  COOBITUSMHU. i-statistika
Crny4aiiHelii BEIOOD
[Ipaktuueckass pabdora No 1 https://www.yaklass.ru/p/veroyatnost-
13 «OnBITHl ¢ paBHOBO3MOXKHBIMU i-statistika
AJIIEMEHTAPHBIMHU COOBITHSIMUY
OneITbl ¢ PaBHOBO3MOKHBIMU https://www.yaklass.ru/p/veroyatnost-
14 JJIEMEHTAPHBIMU  COOBITUSIMHU. i-statistika
Cny4aitaeiii  BeIOOp. Permenue
3a1a4
15 OTKIIOHEHUA https://www.yaklass.ru/p/veroyatnost-
i-statistika
16 Jucnepcus uynciaoBoro Habopa https://www.yaklass.ru/p/veroyatnost-
i-statistika
17 CrangapTtHoe OTKJIOHCHHE https://www.yaklass.ru/p/veroyatnost-
YHUCJIOBOTO Habopa i-statistika
18 JmarpamMmbl paccenBaHus https://www.yaklass.ru/p/veroyatnost-
i-statistika
19 Hepeso https://www.yaklass.ru/p/veroyatnost-
i-statistika
CaoiicTBa nepesa: https://www.yaklass.ru/p/veroyatnost-i-
€IUHCTBEHHOCTD MyTH, statistika
20 CyIlIECTBOBaHUE BUCSUYEH
BEPIIUHBI, CBS3b MEXKIY YUCIOM
BEPIIUH U YUCIOM pEDep
71 [IpaBuiio yMHOX€eHUs https://www.yaklass.ru/p/veroyatnost-i-
statistika
” [IpaBuno ymuoxxenus. Pemenue https://www.yaklass.ru/p/veroyatnost-i-
3a1a4y statistika
73 [IpoTrBOTIONIOKHOE COOBITHE https://www.yaklass.ru/p/veroyatnost-i-

statistika
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Huarpamma Ouinepa

https://www.yaklass.ru/p/veroyatnost-i-

24 statistika

OObenuHEeHNEe © TEepeceueHue https://www.yaklass.ru/p/veroyatnost-i-
25 COOBITUH statistika

HecoBmecTHbIE COOBITHSI. https://www.yaklass.ru/p/veroyatnost-i-
26 ®dopmyna CIIOXKEHUS statistika

BEPOSATHOCTEMN

HecoBmecTHbIC COOBITHSI. https://www.yaklass.ru/p/veroyatnost-i-
27 dopmyna CJIOXKEHUS statistika

BeposATHOCTeH. Perienue 3aaau

[IpaBuno YMHOXEHUS https://www.yaklass.ru/p/veroyatnost-i-
78 BEPOATHOCTEM. YcnoBHas statistika

BEPOSATHOCTb. HesaBucumbie

COOBITHS

[TpaBuno YMHOXKECHHS https://www.yaklass.ru/p/veroyatnost-i-
29 BEPOATHOCTEM. YcnoBHas statistika

BEPOSITHOCTb. He3zaBucumbie

coObITus. Perenne 3anau

[IpencraBnenue CIIy4aifHOTO https://www.yaklass.ru/p/veroyatnost-
30 SKCTIEpUMEHTA B BUJIC JIepEBa i-statistika

[ToBTOpeHwue, obo01IeHwHE. https://www.yaklass.ru/p/veroyatnost-
31 [IpencraBnenue TAHHBIX. i-statistika

OnucarenpHas CTaTUCTUKA

[ToBToperne u  0000IICHUE https://www.yaklass.ru/p/veroyatnost-
32 OCHOBHBIX TMOHSITUH U METOJOB i-statistika

Kypca 8 kiacca. Pemenue 3agau

HtoroBasi koHTpoibHas paboTa
33 nmo Tteme «lloBropenne wu

0000116 HrE OCHOBHBIX MIOHSITUH
¥ METOJOB Kypca § Kiacca»
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[loBropenne u  00oOmIEHNE

https://www.yaklass.ru/p/veroyatnost-

34 OCHOBHBIX ITOHATUM U METOJOB 1 i-statistika
Kypca 8 kiiacca
OBILIEE KOJIMYECTBO YACOB IIO 34 1 1
I[TPOTPAMME
9 KJIACC
KoandecTBo yacoB I 3 N
aTa JIEKTPOHHbIE I (pPoBLIE
o/ Tema ypoka
Ne m/ yp Bceero KontpoabHble | ITpakTiieckue U3ydeHust o0pa3oBaTejibHbIE pecypchl
padoTsbI padoTsbI
Pomns BEPOSITHOCTH 5
p https://www.yaklass.ru/p/veroyatnost-
1 CTaTUCTUKA B JKW3HH | 1 . .
1-statistika
EATELHOCTH YEI0BEKA EE—
5 [IpencraBnenue JTAHHBIX. ) https://www.yaklass.ru/p/veroyatnost-
OnucarenbHas CTAaTUCTHKA 1-statistika
3 Onepanuu Haag  COOBITHUSMHU. 1 https://www.yaklass.ru/p/veroyatnost-
He3zaBrcumocTs coOBITHIA 1-statistika
4 BBenenue B Teoputo rpados. ) https://www.yaklass.ru/p/veroyatnost-
Hepero. [IpaBuno yMHOKEHUS i-statistika
5 Kombunatoproe MIPAaBUJIIO | https://www.yaklass.ru/p/veroyatnost-
YMHOXEHUS i-statistika
6 [IepecTtaHoBKH. daxkropual. ) https://www.yaklass.ru/p/veroyatnost-
CouyeTaHMs ¥ YUCIIO COYETaHUHN 1-statistika
https://www.yaklass.ru/p/veroyatnost-
7 Tpeyronsnuk [lackans 1 " —r
1-statistika
IIpaktuyeckas pabora Ne 1
B .
(OBIMUC]ICHHC BEPOATHOCTEH € https://www.yaklass.ru/p/veroyatnost-
8 HCIOIb30BaHUEM 1 1 " T
. 1-statistika
KOMOWHATOPHBIX byHKIHIA

QJICKTPOHHBIX Ta6J'II/II_I»
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[loBTOpenue. DneMeHTapHbIE

https://www.yaklass.ru/p/veroyatnost-

? coOBITHUS i-statistika
10 [ToBTOpEHME. Crydaiinbie https://www.yaklass.ru/p/veroyatnost-
COOBITHSA i-statistika
IToBTOpenue. bnaronmpusiTHbIE
P P https://www.yaklass.ru/p/veroyatnost-
11 3JIEMEHTapHbIE COOBITHSI. . —
. i-statistika
BeposiTHOCTE COOBITHI —
IToBTOpEHME. OmneiT c
ABHOBO3MO>KHBIMHU https://www.yaklass.ru/p/veroyatnost-
12 P
CIy4yallHbIMU COOBITUSIMHU. i-statistika
Crry4aitHblil BRIOOD
13 Crnyualinas BEJIMYHMHA u https://www.yaklass.ru/p/veroyatnost-
pacrpeieieHle BEepOsITHOCTEM i-statistika
MaremaTtudeckoe OXHAaHUE U
N https://www.yaklass.ru/p/veroyatnost-
14 JUCIIEpCUs Ciy4yaitHou ; -y
i-statistika
BEITUIHHBI
[Ipumepsl  MaTeMaTUYECKOrO
DHMED https://www.yaklass.ru/p/veroyatnost-
15 OKUJaHMS KaK TEOPETHUECKOIr0 . e
i-statistika
CpeIHEro 3HAYCHUS BETUIUHbI
16 [Tonsitue o0 3akoHe OONBIIMX https://www.yaklass.ru/p/veroyatnost-
qucen i-statistika
17 N3mepenue BeposiTHOCTEH ¢ https://www.yaklass.ru/p/veroyatnost-
MOMOIIIbIO YaCTOT i-statistika
13 [Ipumenenne 3akoHa OOIBIINX https://www.yaklass.ru/p/veroyatnost-
qucen i-statistika
I'eomeTrpuueckass BEpOSITHOCTb.
R P https://www.yaklass.ru/p/veroyatnost-
19 Crydvaiinplii BbIOOp TOYKH U3 . .
i-statistika
(burypsl Ha MIOCKOCTH
I'eomerpuueckass BEpOSITHOCTb.
20 Crny4JaiiHplii BBIOOP TOYKH W3 https://www.yaklass.ru/p/veroyatnost-

¢burypst Ha IIJIOCKOCTH.
Pemmenue 3agau

i-statistika
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I'eomeTprueckas BEpOSITHOCTb.

https://www.yaklass.ru/p/veroyatnost-

21 CrnyyaliHblii BBIOOpD TOYKH U3 i-statistika
¢Gurypsl Ha IUIOCKOCTH, W3
0Tpe3Ka, U3 AYTH OKPY>KHOCTU
I'eomerpuueckass BEpOSITHOCTb.
CrnyualiHplii BBIOOD TOYKU U3
Y P https://www.yaklass.ru/p/veroyatnost-
22 ¢burypsl Ha IUIOCKOCTH, U3 ; e
1-statistika
OTpe3Ka, U3 AYTH OKPYKHOCTH.
Pemmenue 3agau
HcneiTanue. Ycnex u Heynaya.
9 A https://www.yaklass.ru/p/veroyatnost-
23 Cepusi UCTIBITAaHUN 10 MEPBOTO . -
i-statistika
ycrexa
24 Yenex wu  Heymaua. Cepus https://www.yaklass.ru/p/veroyatnost-
HCIIBITAaHUH /10 IEPBOTO ycnexa 1-statistika
HcneiTanue. Ycenex u Heynaya.
o A https://www.yaklass.ru/p/veroyatnost-
25 Cepus ucnplTaHul 10 IEPBOrO ; -y
i-statistika
ycnexa. Pemenue 3agau
Wcnbitanus bepnymn.
Py https://www.yaklass.ru/p/veroyatnost-
26 BeposiTHOCTH cOOBITHH B ceprn . Py
7 i-statistika
ucnelTanuil bepHysum
Hcnbitanus bepuymu.
7 BepositTHoCTH cOOBITHI B cepun https://www.yaklass.ru/p/veroyatnost-
WCTIBITAHU N bepuymnu. i-statistika
Pemmenue 3agau
8 [Ipaktnyeckast pabora Ne 2 https://www.yaklass.ru/p/veroyatnost-
«Hcnwrranust bepayamy i-statistika
O0o001Ienre, CcUCTEMaTH3ALM
29 3HaHUM. [Ipencrasnenne https://www.yaklass.ru/p/veroyatnost-
JTaHHBIX. OmnucarenpHas i-statistika
CTaTHCTHKA
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30

O000mmenne, cUCTEMATH3AINS
3HAHUMH. BeposiTHOCTB
CIIy9aifHOTO COOBITHS

https://www.vyaklass.ru/p/veroyatnost-
i-statistika

31

O000mmenne, cHUCTEMATH3AINS
3HAHUH. ONEeMEHTHI
KOMOWHATOPHUKH

https://www.vyaklass.ru/p/veroyatnost-
i-statistika

32

O0o001Ienre, CcUCTEMaTH3aLM
3HaHuil. CioydaiiHple BETUYHHBI
U pacrpeieieHus

https://www.yaklass.ru/p/veroyatnost-
i-statistika

33

HrtoroBast koHTpoabHAsE paboTa
no teme «lloBropenue wu
000011IeHNE OCHOBHBIX
MOHSATUN U METOAOB Kypca 7-9
KJIACCOB»

34

O0001IeHrE U CUCTEMATH3AIHS
3HaHMUU Kypca 9 kiacca

https://www.yaklass.ru/p/veroyatnost-
i-statistika

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME

34
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