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1.IlosicHUTEIBbHAS 3aNIMCKA
PaGouass mporpamMmma 1o MareMaTuke COCTaBJIeHa Ha OCHOBE OCHOBHOM oOpa3zoBarenbHOi nporpammbl [ BOY COILL Ne2 «OlIly c. bonbimast ['mymmmian yauTsiBaer ee
OCHOBHBIE 11eH U 3a71a4u, cooTBeTcTBYeT ®I'OC OO0 no maTemaTHKe.
Jlannas yueOHast mporpamMma peagn3yeTcsi Ha OCHOBE CIIEIYIOUINX JOKYMEHTOB:
o  denepanbHbiii 3akoH "O06 06pazoBanuu B Poccuiickoit deneparuu ot 29.12.2012 N 273-D3 (c u3MEHEHHUIMMU );
o ®depaepanbHBIN TOCYJAPCTBEHHBIN 00pa30BaTeIbHbIA CTAHAAPT OCHOBHOI'O OOIIET0 00pa3oBaHus, YTBEPKIEHHBIHN MprUKa3oM MuHHCTEpCTBa 00pa30BaHus U
Hayku Poccuiickoit @enepannu ot 17.12.2010 Ne 1897 B neiicTBylo11IeH pelaKkIiuu;
e Pabouas nporpamma Marematuka. [Ipumepnsie paboune nporpammsl 5-6 kmaccel. CocraBurens T.A. Bypmuctposa, M. Ilpocemenue, 2018Anre6pa.
[Ipumepnas pabouas mporpamma 7-9 knacc. CoctaButens T.A. Bypmucrposa, M. Ilpocsemenue, 2018. I'eomerpus. [Ipumepnas padoyast mporpamma 7-9
kiacc. CocraButens T.A. Bypmuctpoa, M. IIpocsemienue, 2018.
e K yueOHUKaM:

Bunenxun H.f1, )Koxor B.U., YecnokoB A.C., MaremaTuka 5ki1, Maemo3uHna, 2019 r.

Bunenkun H., XKoxos B.1., Uecnokos A.C., MaremaTtuka 6 ki1, Muemosuna, 2020 r.

MakapserueB FO.H., Munarok H.I'., Hemkos K.1., Anre6pa 7 ki1., M. IIpocBemenue, 2019 r.
MakaperueB FO.H., Munmaiok H.I'., HemkoB K.W., Anreopa 8 ki1., M. Ilpocsemenue, 2018 r.
MakapserueB FO.H., Munaok H.I'., Hemkos K.1., Anre6pa 9 ki1., M. IIpocBemenue, 2019 r.
I'eomerpus 7-9 knacce, JI.C. Atanacsin, B.®. byry3os, C.b. Kagomies u ap. M. IIpocsemenue, 2020 r.

Menn:

. OBnaneHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHHM, HEOOXOAUMBIX ISl IPUMEHEHHsS B MPAKTUYECKON NESATENbHOCTH, U3YUCHHS] CMEXHBIX
TUCIUILTNH, POIOJDKEHUS 00pa30BaHMUS.

. NuTtennexryansHoe pa3Butue, GOpMUPOBAHNUE Ka4eCTB TUYHOCTH, HEOOXOIMMBIE YEJIOBEKY JJIsl TIOJHOIIEHHOH JKU3HH B COBPEMEHHOM O0IIeCTBe,
CBOMCTBEHHBIX MAaTE€MaTUYECKOW JIE€ATEeNIbHOCTU; SICHOCTb, TOYHOCTb MBICIH, KPUTUYHOCTb MBIIIJIEHUS, HMHTYULUSA, JIOTMUYECKOE MBIIUIEHUE, 3JIEMEHTHI
AITOPUTMHUYECKON KYJIbTYPHI, IPOCTPAHCTBEHHBIX MPEACTABICHHI, CIOCOOHOCTH K MPEO0IECHUIO TPYIHOCTEIH;

L q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 00 HACAX W MCTOAAX MATCMATHKU KaK YHHUBCPCAJIBHOI'O A3bIKa HAYKWM W TCXHUKH, CPCACTBA MOACITIUPOBAHUA
SIBJIEHUM U IPOLIECCOB;

o Bocriuranne KyapTypbl JIMYHOCTH, OTHOIICHHMS K MaTeéMaTHKe KaK K YacTH OOIIEYEeTIOBEUECKOW KYJIbTYphI, WUTrparoliell ocoO0yi poJib B
OOIIIECTBEHHOM Pa3BUTHUH.

MartemaTrueckoe 00pa3oBaHHe SBISETCS 00S3aTEIHHON  HEOThEMIIEMOM YacThi0 00IIero o0pa3oBaHus Ha BCeX CTyNEeHsX MKoIbl. OOydeHne MaTeMaTuKe
B OCHOBHOM HIIKOJI€ HAIIPaBJIEHO HA JIOCTH)KEHHE CIEAYIOIINX EJIEH:

1 B HAIpaBIECHUH JIMYHOCTHOTO PA3BUTHSL:



* (opmupoBaHHE TIPEACTABICHUI O MaTeMaTHKE KaK YacTH OOIIEYEIOBEUECKOW KYJIbTYPHI, O 3HAYMMOCTH MAaTEMATUKU B PAa3BUTHH LUBUIH3AINH U
COBPEMEHHOTO O0IIEeCTBA;

* Ppa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBINUICHHUS, KYJIbTYPhl PEYH, CHOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY,

* (opMHpPOBaHUEC HWHTEIUICKTYAILHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJIOJICHHIO MBICIHTEIBHBIX CTEPEOTHIIOB, BBITCKAIOIUX U3
OOBIIEHHOTO OIBITA;

* BOCIHTAHUE KAYECTB JIMYHOCTH, 00ECIICUNBAIOIINX COUATBHYIO MOOMIBHOCTh, CIOCOOHOCTh IPUHUMATH CAMOCTOSITEIhHBIC PEIICHNUS,

* (opmMupoBaHHE KaYECTB MBIIUICHHS, HEOOXOIUMBIX JUIsI afanTallii B COBPEMEHHOM WH(POPMAIIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpEca K MaTeMaTHYECKOMY TBOPYECTBY M MaTEMAaTHYECKUX CIIOCOOHOCTEH;

2) B METAIPEeIMETHOM HAIPaBJICHHUH:

* pa3BUTHE TPEACTABICHHA O MaTeMaTHKe Kak (opMe ONMCaHHS W METOJE TO3HAHHS JEHCTBUTEIBHOCTH, CO3JAaHWE YCIOBUH ISl MPHOOpETEHUs
MePBOHAYAIBHOTO OIBITA MATEMATHYECKOTO MOJICIIUPOBAHUS,

* (opmMupoBaHHE OOIIUX CIIOCOOOB HHTEIUICKTYalIbHOW JEATCIBHOCTH, XapaKTePHBIX JJII MaTEMaTHKHA W SBISIONUXCS OCHOBOW ITO3HABATEIIBHON
KYJIBTYPBI, 3HAYUMOH JIJIsl pa3IMYHBIX cep YeTOBEUSCKOM NesITeITbHOCTH;

3 B MPEIMETHOM HAIPaBJICHUU:

. OBJIJICHNEC MAaTEMATUYCCKUMH 3HAHHSAMH W YMEHUSMH, HEOOXOIMUMBIMH Il MPOJOJDKCHUS OOpa30BaHMS, M3YyYCHHS CMEXKHBIX IHCIMILINH,
MPUMCHEHUS B TIOBCEIHEBHOM JKU3HH;

*co3anue pyHIaMeHTa JUTsi MATeMaTHYECKOTO pa3BUTHsI, (DOPMUPOBAHHSI MEXaHH3MOB MBIIIUICHHSI, XaPAKTEPHBIX IS MATEMATUYECKON JIESITEIIbHOCTH.

2. Inanmpyemble pe3yJibTaThl U3YYeHHsI y4eOHOTO MPeIMeTa, Kypca

Hartypaasbnbie yncaa. /Ipoou. PannonaabHbie yncia
Y4yeHuK HayuuTCs:
v’ TIOHUMATh OCOOCHHOCTH JECATUYHOMN CHCTEMbI CUMCIICHUSL;
ONEprUpOBaTh NOHATHUAMH, CBA3AHHBIMU C JCIIMMOCTBIO HATYPAJIIbHBIX YUCCIT;
BbIpaXaTh YMCJIa B SKBUBAJIEHTHBIX (hopMax, BbIOMpast HarboJiee NoIXO IS0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlUH;
CpaBHHUBATL U YIIOPAAOUUBATH PAllMOHAJIbHBIC YUCIIA,
BBITTIOJIHATD BBIYHUCIICHUA C pallMOHAJIBHBIMHA YU CJIaMU, COYCTasA YCTHBIC 1 TMCbMCHHBIC HpI/IéMI)I BI)I‘II/ICJ'IGHI/II\/'I, MPUMCECHCHHUC KAJIBKYJIIATOPA,

A SANENENEN

UCIIOJIB30BATh MOHATUS U YMEHUS, CBA3AHHBIE C IPONOPLMOHAIBHOCTBIO BEJIUYMH, IIPOLICHTAMH, B XOJ€ PEIICHHU MaTeMaTU4eCKUX3a1ad U 3a1a4 u3
CMEXHBIX [IPEAMETOB, BBIIIOJIHATE HECIIOKHbIE IIPAKTUYECKUE PACUETHI.
Y4eHUK MOJIy4UT BO3MOKHOCTD!

v’ T03HAKOMHUTHCS C MO3UIIMOHHBIMU CHCTEMAaMH CUMCIICHUS C OCHOBAHHSIMH, OTIIMYHBIME OT 10;

v yIIyOuTh U pa3BUTh MPEACTABIEHNS O HATYPAIbHBIX YHCIIAX U CBOMCTBAX JEIMMOCTH;



v\ Hay4YuThCS HCIIONB30BAaTh NPUEMBI, PAlMOHAIM3UPYIOIIME BBIYUCICHHS, PUOOPECTH IPUBBIYKY KOHTPOJIMPOBATH BLIYMCIECHHUS, BBIOMpas
MOAXOASIIIHNM JIJIs1 CUTYaIH CTII0CO0.
JleiicTBUTEILHBIE UM CJIA
YyeHuk HayuuTCs:
v WCIIOJIb30BaTh HAYAJIBHBIEC MPEICTABIEHUS O MHOKECTBE JEHCTBUTEIbHBIX YUCEN;
v ONEPUPOBATH MOHITUEM KBAJIPATHOI'O KOPHS, IPUMEHSTh €0 B BBIYUCIEHUSAX.

VY4eHUK NOJTYYUT BO3MOKHOCTD:
v/ Pa3sBHUTH NPECTABICHHUE O YUCIIE M YHCIIOBBIX CHCTEMAaX OT HATYPAJIbHBIX JIO JICHCTBUTEIBLHBIX YUCEIT; O POJIM BHIYMCIICHUH B IPAKTHKE;
v/ Pa3BHUTH U yrIyOUTh 3HAHUS O JAECATHYHOMN 3aMCH JCHCTBUTENBHBIX YUCE (IEPUOANUECKUE U HETIEPHOIMIECKUE IPOOH).
N3mepennsi, npudInKeHns, ONEHKH
VY4eHHUK HAy4IHuTCS:
v/ HCIHOJIB30BATh B XOJIE PEIICHUS 3a/1a4 SJIEMEHTAPHBIC IPEICTABICHHUS, CBSI3aHHBIC C MPUOIMKEHHBIMHI 3HAYCHUAMU BETHYHH.
VY4eHHK MOTYyYUT BO3ZMOKHOCTB!

v TOHATH, YTO YHMCJIOBBIE JaHHbIEC, KOTOPBIC HCIOJB3YIOTCS I XApaKTEPUCTUKH OOBEKTOB OKPYKAIOIIEr0 MHUPA, SBISIOTCA MPEHMMYIIECTBEHHO
NpUOIMKEHHBIMH, YTO TI0 3aIKUCH NMPHOMMKEHHBIX 3HAYCHHH, COAEPIKAIIMXCS B MH(POPMAITMOHHBIX MCTOYHHUKAX, MOYKHO CYAUTH O MOTPEUTHOCTH
PUOINKCHNUS;

V' TOHATH, YTO MIOTPELIHOCTD PE3yJIbTaTa BEIYMCIEHHI JOJKHA OBITh COM3MEPUMA C TIOTPEITHOCTHIO HCXOHBIX JTaHHBIX.

Aaredpanyeckue BbIpaKeHHUs
YueHuk HayuuTCs:
v/ OllepupoBaTh MOHATHSIMHU «TOXKIECTBOY», «TOXIECTBEHHOE MpPeoOpasoBaHME», PEIlaTh 3ajlaud, CoJepiKallne OyKBEHHBIE JaHHBIE;, paboTarh ¢
bopmynamu;
V' BBINOJIHATH MPE0OPa30BaHUs BRIPAKEHHUI, COJEPKAIIMX CTEIIEHH C IIETBIMH TIOKAa3aTEISIMUA U KBJPATHBIC KOPHHU;
v/ BBINOJIHATH TOXIECTBEHHBIE MTPEOOPA30BaHMUsI PAIIMOHATBHBIX BBHIPAXKEHUI HA OCHOBE MPAaBHJI JCHCTBUI HaJl MHOTOWICHAMH M AlreOpandecKuMu
Ipo0OsIMU;
v/ BBITIOJIHATH PA3JI0KEHUE MHOTOUJICHOB Ha MHOYKHTEITH.
Y4eHHUK NOJYyYUT BO3MOXKHOCTh HAYUUTHCS:
v/ BBINOJIHATH MHOTOIIATOBBIE PEOOPA30BAHKS PALMOHAIBHBIX BEIPAKEHHH, IPHMEHSS IUPOKUIA HAOOP CIIOCOOOB U NPUEMOB;
v\ NPUMEHATH TOXIECTBEHHBIE TPe0oOpa3soBaHMs JUIA pEIICHHS 3aj7au M3 paslM4YHbIX pPasesioB Kypca (Hampumep, Ui  HaXOKIACHUS
HanOOJIbIIEr0/HAUMEHBIIETO 3HAYEHUS BBIPAYKEHHS).
YpaBHeHust



YUeHHK HayquTCS:
v/ pemiath OCHOBHBIC BU/IbI PAIIHOHABHBIX YPABHCHUIA C OJIHOM MEPEMEHHOM, CHCTEMBI IBYX YPaBHEHHH C IBYMsI TEPEMEHHBIMH;
v [IOHUMATh ypaBHEHHE KAK BAKHEHIIYI0 MATEMAaTHYECKYH0 MOJENb JJisi ONUCAHHUSA M H3y4EeHHs DPA3HOOOPA3HBIX PEANbHBIX CHUTYaIlui, peIarh
TEKCTOBBIE 33]]aU alNreOpandeckuM METO/I0M;
v’ IpUMEHSTH rpadUUecKue PEACTABICHUS ISl KCCIEI0BaHMs YPaBHEHHIA, HCCIICIOBAHUS U PEIICHUSI CHCTEM YPABHEHHI C JIBYMSI IEPEMEHHBIMH.
Y4eHUK NOJy4dUT BO3MOKHOCTB:
v OBNaJeTh CHEIHAIBHBIMH HPHEMAaMH PEUICHHS YPABHCHHH M CHCTEM YpPABHCHHWil, YBCPEHHO MPHMCHATH alliapar YpPaBHCHWH Ui pELICHUS
pa3sHOOOpa3HbIX 33aJja4 U3 MATEMAaTUKH, CMEKHBIX IIPEIMETOB, IPAKTUKY;
v IpUMEHATH rpaduuecKue MPEACTABICHUS sl HCCICOBAHMS YPABHEHHUI, CHCTEM YPaBHEHHIA, COIEpIKAIUX OyKBEHHBIC KO UIIUECHTEL.
HepaBencrBa
YyeHuk HayuuTCs:
v HOHUMaTh ¥ IIPUMEHSTH TEPMUHOJIOTHIO M CUMBOJIMKY, CBA3aHHBIE C OTHOLIEHHEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
v/ pemarh JIMHEHHBIE HEPABEHCTBA C OJJHOU MIEPEMEHHOM U UX CHCTEMBI; PEIIaTh KBaJPaTHbIE HEPABEHCTBA C OMOPOi Ha rpad)UuecKue TPEICTaBICHUS;
v IPUMEHSATH anmapar HEPaBEHCTB JUIS PELICHUS 3a/1a4 U3 PA3IMYHbIX Pa3/IeloB Kypca.
YYeHUK MOJIYyYUT BO3MOKHOCTb HAYUUTHCS:
v’ pa3HooOpa3HbIM MPUEMaM JI0KAa3aTeNbCTBA HEPABCHCTB; YBEPEHHO MPHMEHSTH allapar HEPaBEHCTB /IS PEIICHHs Pa3HOOOPa3HBIX MATEMATHYECKUX
3a/1a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB, ITPAKTUKH;
v/ IpUMEHSTH rpadUUecKie MPEACTABICHUS ISl HCCIIECI0BAHHSI HEPABEHCTB, CHCTEM HEPABEHCTB, COACPKAIINX OYKBEHHbIEC KOI(DPUIIMEHTHI.
OcHoBHBIEe NOHATHSA. UK c/10BbIEe PYHKIIUH
YueHuk HayuuTCs:
v HOHMMAaTh ¥ UCIOJIB30BaTh (DYHKIIMOHAIBHBIE TOHSITHS M A3BIK (TEPMHUHBI, CHMBOJIMYECKHAE 0003HAUECHNS);
v’ CTpOUTH TpaUKH DIIEMEHTAPHBIX (PYHKIMI; UCCIIE0BATH CBOMCTBA YMCIIOBBIX (DYHKIMI HA OCHOBE M3y4€HHs TOBEICHUS UX IPa(UKOB;
v moHMWMAaTh (YHKIHIO KaK BAKHEHIIYI0 MATEMaTHYECKyI0 MOJENb MJsi ONUCAHWS TMPOIECCOB W SBICHHN OKPYKAIOIIET0 MHpPa, MPUMEHSThH
(GYHKLIMOHAIBHBIHN S3BIK JJIS1 ONUCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MEKIY (PU3NUECKUMU BETUYNHAMH.
Y4eHUK NOTyYUT BO3MOKHOCTh HAYYUTHCS:
v TPOBOJAUTH HCCIIEMOBAHUS, CBA3aHHBIC C W3YYCHHEM CBOMCTB (YHKIHiL, B TOM YKCJIE C HCIOJIb30BAHHEM KOMIIBIOTEpA; Ha OCHOBE TPadMKOB
U3y4eHHBIX (QYHKIMHA CTPOUTH OoJiee cloXKHbIe rpadukh (KycOuHO-3aJaHHbIE, C «BBIKOJIOTHIMUY» TOUYKAMH H T. I1.);
v UCnonk30BaTh (HYHKIMOHAIBHBIE IPEACTABICHHUS W CBOMCTBA (DYHKIIMM IS PEIIEHHs MaTEMaTHIECKHX 3a/1a4 U3 Pa3IMIHBIX pa3JIesioB Kypca.
YuciioBbIe N0CJIE10BATEIBHOCTH
VYueHuk Haydurcs:
v TIOHMMAaTh ¥ MCIOJIB30BATh A3BIK MTOCIIE0BATENBHOCTEH (TEPMUHBI, CHMBOJINYECKHE 0003HAUECHHS);
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v OpuMeHATh (POPMYIIbI, CBSI3aHHBIE C apU(PMETHYECKONM M T'€OMETPHYECKOW Mporpeccuei, u ammapar, cOPMHPOBAHHBIA MPH H3YYCHHUH IPYTHX
pa3zenoB Kypea, K peIIeHUIO 33/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEAIbHOU KU3HHU.
VY4eHUK NOIYyYUT BO3MOKHOCTh HAyUYUThCS:
v/ pemiath KOMOWHHMPOBAHHBIC 3ajauyd C NPUMEHEHHEM (OPMYJ N-TO Wi€Ha W CYMMbI MEPBBIX N WIEHOB apu(METHYECKOW W TEOMETPUUECKOM
IPOrPECCUH, IPUMEHSS IPU ITOM almapaT ypaBHEHUI U HEPABEHCTB;
v’ TOHUMATh apU(PMETHUECKYIO U TEOMETPHUYECKYIO IPOrPECCUI0 KaK (YHKIMU HATYPAIBHOIO apryMEHTa; CBSI3bIBATH apU(PMETHUECKYIO POTPECCHUIO C
JIMHENHBIM POCTOM, T€OMETPUYECKYIO — C SKCIIOHEHIIMAJIBHBIM POCTOM.
OnucareJbHasi CTATHCTHKA
VYUeHUK Hay4uTCsl UCIOJIb30BaTh IIPOCTEHIINE CIIOCOOBI PEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX.
VY4YeHUK MOIy4UT BO3MOXKHOCTb HPUOOPECTH IMEPBOHAYAIbHBIM ONBIT OpraHM3aluu cOopa JaHHBIX NPU MPOBEJEHUU OIpOca OOIECTBEHHOTO MHEHMS,
OCYILIECTBIIATh UX aHAJIM3, IPEACTABIIATH PE3Y/IbTATHI ONIPOCA B BUE TAOJIUILIbI, THArPAMMBL.
Cayuaiinble cOOBITHSI M BEPOSATHOCTH
Y4eHUK HAy9UTCSl HAXOUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSATHOCTh CIIyYaiHOTO COOBITHSI.
Y4YeHUK MOIYy4YUT BO3MOXKHOCTHIIPUOOPECTU OMBIT IPOBEACHUS CIYy4alHBIX 3KCIEPHMEHTOB, B TOM YMCJIE C IOMOIIBIO KOMIBIOTEPHOTO MOJAEIUPOBAHUS,
UHTEPIIPETALIMY UX PE3YJIbTATOB.
KomoOunaropuka
Y4eHuK HayduTCs peliaTh KOMOMHATOPHBIE 33/1a4M Ha HaX0X/IeHHEe YKciia 0ObEKTOB MM KOMOUHAIMH.
Y4eHUK NOJyYUT BO3MOXKHOCTHHAYUNUTHCSI HEKOTOPBIM CIIEL[MaIbHBIM MPUEMaM peleHnss KOMOMHATOPHBIX 3a/1a4.
Harasignas reomerpust
VYueHuk Haydurcs:
v/ pacrio3HaBaTh Ha YePTekKax, PUCYHKAX, MOJIEIAX M B OKPYKAIOIIEM MUPE TUIOCKHE U MPOCTPAHCTBEHHbBIE TEOMETPUYECKUE (PUTYPHI;
v/ pacro3HaBarh pa3BEPTKH Ky0a, IPSMOYTOJIBHOTO Mapasuiesienuesa, MPaBuiibHON MPaMUIBI, IIHIHHIPA U KOHYCa;
v/ CTpOUTb pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO MapalIeenuIea;
v’ OmpeeNnsTh Mo JUHEHHBIM pa3MepaM pa3BEépPTKU QUTYpHI TMHEHHbBIE pa3Mephl caMoil QUTYpPBI B HA0OOPOT;
V' BBIYHCIATH 00BEM MPAMOYTOIBHOTO Mapaslieen e a.
Y4eHHK MOTYyYUT BO3MOKHOCTB:!
v/ HayYUTHCS BBIYHCIISATH OOBEMBI IPOCTPAHCTBEHHBIX TEOMETPHUYECKHUX (DHUTYP, COCTABICHHBIX M3 MPSIMOYTOJIBHBIX MAPAILICIICITHIEOB;
v’ yriIyOWTh U Pa3BUTH NPEICTABIEHHS O IPOCTPAHCTBEHHBIX TEOMETPHUYECKHUX PHUTYPaAX;
v/ Hay4UThCs TIPUMEHSATH MOHATHE PA3BEPTKH JJIsl BBHIMOJIHEHHUS IIPAKTHYECKUX PACYETOB.
I'eomerpuueckue Gpurypsl
YyeHuk HayuuTCs:



(\

v
v

M0JIb30BATHCS A3BIKOM T€OMETPHUU JJISl OTUCAHUS IPEIMETOB OKPYKAIOIIET0 MUPa U UX B3aMMHOT'O PACIIOJIOKEHHUS,

pacrno3HaBaTh U U300paXkaTh Ha YepTekax U pUCYHKaX reoMeTprueckue GUrypsl U ux KOHPUrypanuu;

HaXOJIUTh 3HAYCHHMS JIJTMH JTMHEHHBIX 2JIEMEHTOB (DUTYP M MX OTHOIICHHMS, TpaaycHyI0 Mepy yriioB oT 0° mo 180°, mpumeHsist onpeneneHus, CBOMCTBA U
npu3Haku GUryp U UX 3JIEMEHTOB, OTHOIIEHUs (GUryp (paBeHCTBO, 0100Ke, CAMMETPUH, IOBOPOT, MapaljieIbHbIN IEPEHOC);

OIIepUPOBAThH C HAYAIbHBIMU MOHATUSMU TPUTOHOMETPUH U BBIIOIHSTH 3JIEMEHTapHbIE ONlepaliy HaJl GYyHKIUSIMH YIJIOB;

peliaTh 3aJaud Ha J0Ka3aTelIbCTBO, OMUPAsChb HAa W3YYCHHbIE CBOWCTBA (DUTYp M OTHOILIEHUN MEXIYy HUMHU U MPUMEHSS HM3yYCHHBIE METO[IbI
JI0Ka3aTeNbCTB;

peuiaTh HECIOXKHBIE 3aJ]a4K Ha IOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH;

peuaTh IpocTerime IIaHUMMETPUIECKUE 3a]Ja4H B IPOCTPAHCTBE.

YueHuk K IOJIY4YUT BO3MOXKHOCTD.

v

v
v

v
v
v

OBJIAJIETh METOJJaMH PELLIEHUS 3a/1a4 Ha BBIUMCIICHUS U J0KA3aTeIbCTBA: METOAOM OT IMPOTHUBHOI'O, METO/IOM 110100151, METOI0M IlepeOopa BapuaHTOB
U METOJIOM I'€OMETPUUYECKUX MECT TOUEK;

nproOpecTH ONBIT MPUMEHEHUAANTeOpauyecKoro 1 TPUrOHOMETPUUYECKOTO anapara U UJeil IBUKEHUs P peIIeHU FeOMETPUUECKUX 3a/1a4;
OBJIAJICTh TPAJAULMOHHON CXEMOW pELIEHMs 3aJad Ha IIOCTPOCHHME C IOMOUIbI0 LMPKYJIS M JMHEWKHU:aHAJIN3, IOCTPOEHUE, JI0KA3aTelIbCTBO U
UCCIIEJOBAHME;

HAY4YUTHCS pellaTh 33/1a4 Ha OCTPOCHUEMETO10MI€OMETPUYECKOIOMECTaTOUYEKUMETOA0MIIO00MS;

IPUOOPECTH OMBIT UCCIIEI0BAaHUS CBOWCTBINIAHUMETPUUECKUX (PUTYP C IIOMOIIBIO KOMITBIOTEPHBIX POTpamm;

proOpeCTH OIBIT BHITOTHEHHS IPOSKTOBIIO TeMaM «I eoMeTprudeckue mpeoOpa3oBaHus Ha INIOCKOCTHY, «[locTpoeHue oTpe3koB 1o Gpopmyey.

I/I3Mepe1me reOMETPUYCCKUX BETHYHH

Y4eHuk HAay4YUTCA:

v
v
v
v

v
v

UCIIONIF30BaTh CBOMCTBA U3MEPEHUs UIMH, TUIOIIAJICH U YIIIOB IIPU PEIICHUH 3a7a4 Ha HaX0XICHUE JIUHBI OTPe3Ka, IJIHHBI OKPY>KHOCTH, JUTHHBI IYTH
OKPYKHOCTH, TPalyCHON MEPHI yIIia;

BBIUKCIIATH IUIOMIAIN TPEYTOJbHUKOB, MPSIMOYTOJIFHUKOB, TapasyieIoOrpaMMOB, Tpaneluii, KpyroB U CEKTOPOB;

BBIUUCIIATH JUTHHY OKPYKHOCTH, JUTHHY JTYTH OKPY>KHOCTH;

BBIUNCIIATH JJIMHBI JIMHEHHBIX AJIEMEHTOB (UTYP W WX YTIIbI, WCIONB3YsT (OPMYIIBI JUTMHBI OKPYKHOCTH W JUTMHBI JIyTH OKPYXHOCTH, (HOPMYITBI
miomazaei ¢puryp;

pelIaTh 3aJIa4M Ha J0Ka3aTeJIbCTBO C MCIOJIb30BaHUEM (YOPMYIT JUTMHBI OKPYKHOCTH U JUTHHBI TyTH OKPYKHOCTH, (hOPMYIT IIOMaaeh Guryp;

peliaTh MPaKTUYECKHE 3a/1a4H, CBI3aHHBIE C HAXOXKICHHEM IeOMETPUIECKIX BETMYHMH (MCIONB3Ys MPH HEOOXOAUMOCTH CIPABOYHUKH M TEXHUYECKUE
CpEeJICTBA).

Y4eHuk MOJIYYHUT BO3MOKHOCTb HAYYUTHCA:



v BBIUUCIIATH IUIOIIAAN (PHUI'YD, COCTABIEHHBIX M3 IBYX MK 00JIEe IPAMOYTOIBHUKOB, APAIJIEJIOrPaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOPA;
v/ BBIYUCIIATH IUIOIIAAN MHOTOYTOJBHUKOB, UCIIOIB3Ysl OTHOIIECHHS PABHOBEIMKOCTH M PABHOCOCTABIIEHHOCTH;
v OpUMEHSATH aireOpanyecKuii ¥ TPUrOHOMETPUYECKHI aIllapaT U MU JBIKEHUS IPU PELIEHHH 33124 Ha BEIYHUCIICHHE IUIOMIAE€H MHOTOYTOJIbHUKOB.
Koopaunarsi
YyeHuk HayuuTCs:
v/ BBIYMCIIATH JJIMHY OTPE3Ka 10 KOOPIAMHATAM €r0 KOHI[OB; BHIUMCIIATH KOOPAMHATHI CEPEAUHBI OTPE3KA;
v\ HMCIOJIB30BaTh KOOPIMHATHEIM METOJ IJIsl H3YYEHUST CBOMCTB IPAMBIX M OKPYXXHOCTEHA.
VY4yeHUK MOTyYUT BO3MOKHOCTb:
v/ OBJIaZETh KOOPAMHATHBIM METOIOM PELIEHUA3a1a4 Ha BEIYMCICHUS M JOKA3aTEIbCTBA,
v\ IpHOOPECTH OIBITUCIIONL30BAHUS KOMIIBIOTEPHBIX [IPOrPaMM IS aHAJIN3a YACTHBIX CIIy4aeB B3aUMHOI'O PACIIOIOKEHHS OKPYKHOCTEN U IPAMBIX;
v\ IpuOOpECTH ONBITBHINOIHEHHS IPOEKTOBHA TeMy «IIpuMeHEeHnE KOOPAMHATHOIO METO/IA IPU PELIEHHMH 3a1a4 HA BEIYMCIICHHS M J0KA3aTEIbCTBAY.

BekTops!
YyeHuk HayuuTCs:
v/ omepupoBaTh ¢ BEKTOPAMHU: HAXOAUTh CyMMY U Pa3HOCTh JIBYX BEKTOPOB, 3aJAaHHBIX TEOMETPHUYCCKH, HAXOJUTh BEKTOP, PABHbII MPOM3BEICHU IO 3aJAHHOTO
BEKTOpa Ha YUCJIO;
v/ HaxOIWTh ISl BEKTOPOB, 3aJAHHBIX KOOPJAHHATAMU: UTHHY BEKTOPA, KOOPIMHATHI CyMMBI M Pa3HOCTH JIBYX U 6OJiee BEKTOPOB, KOOPAMHATHI TPOU3BEACHHUS
BEKTOpa Ha YHUCJIO, IPUMEHS IPU HEOOXOIMMOCTH COUeTaTENbHbIH, NEPEMECTUTENIbHBINA U paclpeieIUTeNbHbIN 3aKOHBI;
4 BBIYUCIIATE CKAIAPHOC ITPOU3BCACHUC BEKTOPOB, HAXOAWUTD YI'OJI MEXKAY BEKTOPpAMU, YCTAHABIIMBATD MEPIICHAUKYIAPHOCTD ITPAMBIX.
Yyennk MOJIYYUTBO3MOXKHOCT b.
4 OBJIAZICTE BEKTOPHBIM METOJOM JJIA PCHICHUA 3a1a4 Ha BbIYUCIICHUSA U JI0Ka3aTCJIbCTBA,
4 HpI/IO6pCCTI/I OIIBIT BBITIOJHCHUA NPOCKTOBHA TEMY KIIPUMCHCHUEC BEKTOPHOT'O METO/Ja IIPU PCIHICHUH 3a/la4 HAa BBIYMCIICHUA U JOKA3aTCIILCTBA).
3. Coaep:xaHue OCHOBHOI'O 001ero 00pa3oBaHMs M0 Y4eOHOMY NpeaMeTy

APUOMETHUKA
Harypaabubie umciaa. Hartypanbnbeiii psn. [lecsituunas cuctema cuucieHus. Apudmernueckue ASUCTBUS € HaTypalbHbIMH unciamMud. (CBolcTBa
apu(pMeTHYEeCKUX JeHCTBUM.
CreneHnsp ¢ HaTypaJIbHBIM [TOKA3aTENIEM.
YucnoBble BRIpaXEHUS, 3HAUCHNE YHCIOBOTO BhIpakeHUs1. [1ops1ok IecTBHI B UMCIIOBBIX BBIPAXKEHUSX, UCIIOIb30BAaHUE CKOOOK. PerieHne TeKCTOBBIX 3aa4

apu(pMeTUYECKUMHU CIIOCOOAMHU.
Henutenn u kpatHeie. CBOMCTBAa M MPU3HAKH NENTUMOCTH. [IpocThie U cocTaBHbIE unciia. Pa3nokeHne HaTypaJlbHOTO YHMCiIa HAa MPOCTHIE MHOMXKHUTEIIH.

Jlenenue ¢ ocTaTkoM.



Apoou. O6sikHOBEHHBIE Apodu. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOei. ApudmeTndeckue AeHCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMHU.
HaxoxaeHue 4acTu OT LIe0ro U IEeJIOro Mo €ro YacTH.

Hecstuunbie apobu. CpaBHEHUE AECATUUHBIX Ipo0ei. Apudmernyeckue ACHCTBHUA C AecITUUHBIME apoOsmu. [IpenctaBienue aecsTHYHON Ipodu B BHIE
OOBIKHOBEHHOM JAPOOH U OOBIKHOBEHHOM B BHJIE AECATUYHOM.

[IporeHTsl; HaXOXXJEHWE MPOIIEHTOB OT BEJIMYMHBI W BEIMYHMHBI 1O e mpoueHTaM. OTHOIIEHHE; BBIpa)KEHHE OTHOMICHUsS B mpoueHTax. [Ipomopius;
OCHOBHO€ CBOMCTBO IIPOIIOPLUHU.

Pemenne TeKCTOBBIX 3a7a4 apu(PMETHIECKUMH CIIOCOOAMHU.

PaunonanbHble uymciaa. [lomoxutenbHble M OTpULIATENbHBIE YHCIA, MOAYNb 4YMCiIa. MHOMECTBO LEbIX 4YHcel. MHOMECTBO pallMOHAJIbHBIX YHCEI;

T o
pallMOHAJIBHOC YHUCJIO KaK OTHOLICHUC :, rac T -0ejao€ 4ucCiio, I — HATypaJlbHOC YMCIIO. CpaBHeHI/Ie panrOHAJIbHBIX YHCCII. ApI/I(bMeTI/I‘IeCKI/Ie JACUCTBUA C

paumoHanbHbIMU unciamu. CBoiicTBa apudmerrnueckux aeicTBuid. CTENEHb ¢ IeJIbIM [TOKa3aTeNIeM.
JeficTBuTebHBIC YHcaa. KBaspaTHelii KOpeHb U3 unciia. KopeHb TpeTbel CTENEeHH.

[onsTre 06 MPPAIMOHATLHOM diciIe. MppanuoHaIbHOCTh YnCa V2 M HECOM3MEPHMOCTh CTOPOHBI H IMATOHANN KBaapara. JIeCATHUHbIC TPHOIIKCHNS
HMPPALAOHAIBHBIX YHACEIL.

MHOX€eCTBO JEMCTBUTENBHBIX YUCE; IIPEJICTABICHHUE ICCTBUTENBHBIX YUCEIT B BUJIE OECKOHEUHBIX JIECSITUYHBIX Jpo0eil. CpaBHEHHE JEHCTBUTENBHBIX YUCEI.

Koopaunarnas npsmast. M300paxenue yncen ToukaMu KOOPAMHATHOM NMpsAMON. UHCI0BbIE TPOMEKYTKHU.

HN3mepenusi, npudamnxeHusi, oneHku. Pasmepbl 00bEKTOB OKpYXKAIOLIEro MHUpa (OT 3JEMEHTApPHbIX YacTul] 10 BceneHHoil), JUIMTEIbHOCTh MPOLECCOB B
OKpyXarolem Mupe. Beienenne Muoxxurens — crenenu 10 — B 3anucu yucna.

[TpubnnxeHHOe 3HaYeHNE BEIMYUHBI, TOYHOCTH NpuOmkeHust. OKpyriieHHe HaTypaabHbIX YMCEN U AECATUYHBIX Apooel. [Ipukuaka 1 olleHKa pe3yabTaToB
BBIYUCIICHUM.

AJITEBPA

Auiredpanyeckue BbIpameHHusl. BykBeHHBbIC BbIpaKe€HUs (BBIpaXKEHUS C TepeMeHHbIMU). YucioBoe 3HaueHHWe OYKBEHHOTO BhIpaKeHHUs. JlomycTumbie
3Ha4YeHHUs TepeMeHHbIX. [lofcTaHOBKAa BBIpAXKEHHUH BMECTO TepeMeHHBbIX. [IpeoOpazoBanume OyKBEHHBIX BBIPAKEHMM HAa OCHOBE CBOMCTB apU(PMETHUECKUX
nevictBuii. PaBeHCcTBO OyKBEHHBIX BBIpaKeHU. T0OXKIECTBO.

Crenenb C HATYpaJbHBIM IMOKa3aTeNeM U ee cBoicTBa. OHOWIEHB U MHOTOWIeHBI. CTeneHs MHOTOwIeHa. ClIoKeHHe, BHIYMTaHHE, YMHO)KEHHE MHOTOUJICHOB.
@DopMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaZpaT CyMMBI M KBajpar pasHocTH. Dopmyna pasHOCTH KBaapaToB. [IpeoOpa3oBaHue 1ENOTr0 BHIpaXEHUS B MHOTOUJICH.
PaznoxeHrie MHOTOWIEHOB HA MHOXKUTENIW. MHOrouIeHbl ¢ oJHOM nepemeHHoi. Kopenb MHOrounena. KBaapaTHblil TpexusieH; pa3ioKeHUE KBaJAPaTHOTO TpeXdusieHa
Ha MHOXHUTEIIH.

Anrebpandeckast ApoOob. OCHOBHOE CBOMCTBO anredpanyeckoit apoou. CrokeHue, BBIYUTaHUE, YMHOXKEHHUE, JieNieHne anredbpanyeckux apoodeit. Ctemnens ¢
IIEJIBIM MOKa3aTeJIeM B €€ CBOMCTRA.

PanmonanbHble BbIpakeHUs U UX npeodpazoBaHusl. J0Ka3aTenbCTBO TOKAECTB.
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KBanpartsbie kopHu. CBOMCTBa apu(PMETUYECKUX KBAAPATHBIX KOPHEN U UX IIPUMEHEHHE K TPe0OPa30BaHUIO YHCIIOBBIX BBIPAXKECHUN U BBIYMCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ oHoM nepeMeHHoi. KopeHb ypaBHeHus. CBOWCTBA YMCIIOBBIX PaBEHCTB. PABHOCHIIBHOCTH YPaBHEHHH.

Jluneiinoe ypaBHeHue. KBaapatHoe ypaBHeHHE: popMylia KOPHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Penienue ypaBHeHHIA, CBOISIINUXCS K THHEHHBIM
U KBaJpaTHBIM. [I[puMepsl pereHnst ypaBHEHUN TPeThel U 4eTBEpTo cTeneHu. Perenne ApoOHO-paliioHaIbHBIX YPaBHEHHH.

YpaBHEHHE C AByMs IIEpEMEHHBIMU. JINHEHHOE ypaBHEHHE € IBYMS IEPEMEHHBIMHU, [IPUMEPBI PELLICHNS YPABHEHUM B LEJIbIX YHCIIAX.

Cucrema ypaBHEHMI ¢ 1ByMs IepeMEHHbIMU. PaBHOCHIIBHOCTE cucTeM. CHCTEMBI ABYX JIMHEWHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU; PEIICHUE M10ICTAHOBKOM
U cioxeHueM. IIpuMepsl peleHus CuCTeM HEJITMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3aJau anredpanyeckum cocoOoM.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. I'padmueckas MHTepHpeTalys ypaBHEHUs C JBYMs IepeMEHHbIMM. 'paduk JMHEHHOro ypaBHEHUS C ABYMS
IIEPEMEHHBIMU; YITIOBOH KOA(Q@GHULIMEHT HMPSAMOM; yCIOBUE MapaulebHOCTH NpsMbIX. ['paduku mpocTedinx HEIMHEWHBbIX ypaBHEHUM: mapaboia, runep0Ooda,
OKpPYXHOCTb. | padudeckast ”HTEpIpeTanys CUCTEM ypaBHEHHUH C ABYMS TIEpEMEHHBIMHU.

HepaBencrBa. UnciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepasenctBo ¢ onHOM nepemeHHO. PaBHOCMIIBHOCTD HepaBeHCTB. JIMHElHbIE HEpaBEeHCTBa ¢ OHOM nepeMeHHON. KBagparHblie HepaBeHcTBAa. CucCTEMBI
HEPABEHCTB C OJTHOM IIEPEMEHHOM.

OYHKIONA

OcHoBHbIE MOHATHSA. 3aBUCUMOCTH MEexX 1y BennunHaMmu. [IpencraBienue 3aBucumocteil popmynamu. [lonsatue GyHKIum.

Ob6nacTh orpeneneHust U MHOXKeCTBO 3HaueHui (yHkuuu. CriocoOsl 3aaanus dynkuuu. ['paduk dynkmun. CoiictBa GyHKIMIA, ©X 0TOOpaskeHHe Ha rpaduke.
[Tpumeps! rpaduKOB 3aBUCUMOCTEN, OTPAXKAIOIINX pealbHbIE MPOLIECCHI.

YucaoBble GpyHKIUM. OYHKIMH, ONMUCHIBAIOIIUE MIPSIMYIO M OOpaTHYIO MPONOPLHOHATIbHBIE 3aBUCUMOCTH, UX Ipa@uKu U cBolcTBa. JIuHeiliHas QyHKIMs, ee
rpaduk u cBoiictBa. KBagpatuunas ¢yHkuus, ee rpadux u cBoiictBa. CTeneHHble QYHKIMHM C HAaTypaJbHBIMU NOKazaTelsMU 2 U 3, UX TpaduKu U CBOMCTBA.
I'papuxu pynkuuii y = x, y =3/x,.

Yucji0Bble MOCJI€A0BaTeILHOCTH. [IOHATHE YMCIOBON MOCIEA0BATENLHOCTH. 3a/1aHKE MOCIEA0BATEIbHOCTH PEKYPPEHTHON GopMyioi U Gopmysaoi N-ro
YJIeHA.

Apudmerndeckas U reomerpuyeckas nporpeccuu. @opmyssl JI-To 4jieHa apuPMETHUECKOW M T€OMETPUUECKON MPOrpeccHii, CyMMBbI IEPBBIX MUJICHOB.
N3o0paxenue uneHOB apuPMETHUECKON B TEOMETPUUECKON TPOTPECCUi TOUKAaMH KOOPAMHATHOW TUIOCKOCTU. JIMHEHHBIN U SKCIOHEHIIHAIBHBINA pocT. CloXKHbBIE
MIPOLIEHTHI.

BEPOATHOCTD U CTATUCTHUKA
OmnucaresabHasi craTucTuka. [pencraBnenne qaHHBIX B BHJE Ta0iuu, auarpamM, rpadukos. CiydaiiHas n3MeHYMBOCTh. CTaTUCTUYECKUE XapaKTEPUCTUKU
Ha0opa JaHHBIX: cpefHee apupMeTnyeckoe, Melnana, HauboJIblIIee U HauMEeHbIlIee 3HaueHus, pazMax. [IpeacraBienne o BBIOOPOYHOM HCCIIEIOBAHUU.
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Cuayuaiinble cOOBITHSI U BEPOSITHOCTD. [[oHATHE O CITydaifHOM OMBITE U CIIydalHOM COOBITHH. YacToTa cinydailHOro coObITHsA. CTaTUCTHYECKHUI TTOIX0T
K TOHSTHIO BEPOSTHOCTH. BEpOSITHOCTH MPOTHUBOMONOKHBIX COOBITHH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH cOoObITHH. Kiaccuueckoe
OIIpE/IETIEHUE BEPOSTHOCTH.

Kom0unaTopuka. Pemenne KoMOMHATOPHBIX 3a71a4 iepedopoM BapuantoB. KomOuHaropHoe npasmiio ymMHOKeHwHsI. [lepecranoBku u hakTopual.

I'EOMETPUA

Harnsanas reomerpusi. Harnsauele npencrasieHus o Gurypax Ha IUNIOCKOCTH: MpsiMasi, OTPE30K, JIyd, Yrojl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
YeThIpexyrojibHUK, IPSIMOYTOJIbHUK, KBaJpaT. TpeyronbHUK, BUABI TPEYrodbHUKOB. [IpaBuiibHbIe MHOrOYronsHUKH. M300paskenne reomerpudeckux ¢puryp. Bzanmuoe
pacIioyIOKEHUE ABYX MPSMBIX, IBYX OKPY>KHOCTEH, IPSMOU U OKPY>KHOCTH.

Jnuna orpeska, tomanoil. [lepumerp MHOroyronsHuka. Equnaunel nusmepeHus JJivHbl. Mi3Mepenne JUIMHbI OTpe3Ka, IOCTPOSHHUE OTPE3Ka 3aJaHHON JUIMHBI.

Buer yriios. I'pagycHas mepa yriia. Fi3MepeHue v OCTPOEHUE YIII0B C IOMOIIBIO TPAHCIIOPTHPA.

[NonsTre numomany GUrypsl; eIMHALBI U3MEpeHus UIomaan. [lnomanp npsaMoyroibHIKA | TUIOMIa b KBaapara. [IpubmmkenHoe n3mMepenue miomaneii puryp
Ha KJeTyaToii Oymare. PaBHoBenmukue Gurypsi.

Harnsanaeie mpencraBieHus: 0 NPOCTPAHCTBEHHBIX —(UTypax: KyO, mapaienenunes, npu3Ma, nmapamuaa, map, chepa, KOHyC, mmMHAp. M3o00paxeHue
npocTpancTBeHHbIX Guryp. [Ipumepsl ceuennii. Muororpannuku. [IpaBusibabie MHOrOrpanHUKH. [IprMepbl pa3BepTOK MHOTOTPAaHHUKOB, IMJIMH]IpA U KOHYCA.

[Tonsitue o6bema; enuHULIBEI 00beMa. OOBbeM MPSMOYTOJIBHOTO NapayieNienuneaa, Kyoa.

[Tonsitue o paBeHnctBe ¢uryp. LlenTpanpHas, oceBas U 3epkajibHasg cuMMeTpun. M300paxkeHne CHuMMETPUYHBIX QUTYP.

I'eomerpuyeckue urypsl. [psveie u yrasl. Touka, npsimast, wiockocTb. OTpe3ok, ayd. Yroia. Buzasl yrinos. Beprukanbsable U cMexHbIe yriibl. buccekrpuca
yria.

[TapamtenbHble U niepecekaronmecs npsiMele. [lepnenukyisapHeie npsmele. TeopeMsl 0 NapajuIeIbHOCTH U MEPIICHIMKYIISIPHOCTH NIpsAMbIX. [leprienaukyisp u
HaKJIOHHas K npsiMoi. CepeIMHHBIN MEPIEeHAUKYIAP K OTPE3KY.

['eomeTpuueckoe Mecto Touek. CBoiicTBa OUCCEKTPUCHI YIIIa U CEPEAMHHOIO MEPIEHINKYIIIpa K OTPE3KY.

TpeyroneHuk. Beicota, Menuana, OGMCCEKTpHca, CPEAHss JMHUSA TPEyroibHUKa. PaBHOOEIpeHHbIe U paBHOCTOPOHHHME TPEYrOJbHUKH; CBOMCTBA M MPH3HAKU
paBHOOEpEeHHOro TpeyroyibHuka. [Ipu3Haky paBeHcTBa TpeyroyibHUKOB. HepaBeHCTBO TpeyroiabHHKa. COOTHOIIEHHUS MEXKAY CTOPOHAMM M YIJaMU TpPEYTOJIbHHKA.
CymMa yriioB TpeyronpHUKa. BHemnue yrisl TpeyronbHuka. Teopema @aneca. ITogobue tpeyronbHukoB. [Ipusznaku nogobust tpeyroiabHukoB. Teopema Iludaropa.
Cunyc, KOCHHYC, TAaHT€HC, KOTAHI'€HC OCTPOTO yIja MpsSMOYIoJIbHOTO TpeyroyubHuka u yrios ot 0 no 180°; nmpusenenue k octpoMy yriy. Pemenne npsmMoyroybHbIx
TpeyroJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyJbl, CBS3BIBAIOIINE CHUHYC, KOCHHYC, TaHIT€HC, KOTAaHI€HC OJHOTO M TOro ke yrina. Pemienue
TPEYroJbHIKOB: TEOPEMa KOCHHYCOB 1 TEOpPEMA CUHYCOB. 3aMe4aTeIbHbIE TOUKH TPEYTOJIbHHKA.

UYetsipexyronsHuk. [lapamienorpamm, ero coiictBa u npuszHaku. [IpsMoyroiapHUK, KBajapar, poMO, UX CBOMCTBA M Mpu3HaKkH. Tpamenus, cpeaHss JUHUS
TparnennH.

MHoroyronsHUK. Boimykibie MHOroyroiabHUKU. CyMMa yIIoB BBIITYKJIOIO MHOTOYTroJibHHKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
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OxpyxHocTh U Kpyr. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIid yroJi, BIMCAHHBIN Yrojl; BEIMYMHA BIIMCAHHOTO yriia. B3auMHoe pacrnonoxeHne npsiMon u
OKPY’KHOCTH, JIByX OKpykHOcTel. KacarenpHas U ceKymias K OKpY)KHOCTH, UX CBOWCTBA. BrimcaHHble M ONMCAHHBIE MHOTOYIOJbHUKHA. OKPYKHOCTb, BIIMCAHHAS B
TPEYroJbHUK, U OKPY’KHOCTb, OIIMCAaHHAs OKOJIO TPEYTOJIbHUKA. BIIMcaHHbIE U ONMCaHHBIE OKPYKHOCTH IIPABUIIBHOIO MHOTOYI'OJIbHUKA.

I'eomerpuueckue mpeoOpasoBanus. [lonstue o paBeHctBe ¢uryp. [loHATHE O JBIKEHMH: OCeBas W LIEHTpajbHAs CUMMETPHH, MApaJUICIbHBIA MEPeHOC,
noBopot. [TonsiTue o nogobun uryp u romoTeTum.

Pemienue 3a1a4 Ha BEIYMCIICHHE, TOKA3aTEIbCTBO U MOCTPOSHHUE C MCIIOIb30BAHUEM CBOWUCTB U3yYEHHBIX (UTYD.

N3mepenue reomeTpuyecKux BeJH4HH. J[mHa oTpeska. PaccTosHue oT Touky 10 npsaMoi. PaccTosHue MeX 1y apauie/IbHBIMU TPSIMBIMHU.

[TepumeTp MHOTOYroJIbHHKA.

JlnHa OKPYXKHOCTH, YUCJIO 7T ; JJIMHA JYyTU OKPYKHOCTH.

I'pagycHas Mepa yria, COOTBETCTBUE MEKAY BEIMUMHON LIEHTPAJIBHOTO YIJIa U JJIMHOW JyTH OKPY’KHOCTH.

[TonsTre niomaau mwiockux ¢uryp. PaBHococTaBneHHble v paBHOBenuKue purypsl. [Tnomans npsmoyronsHuka. Ilnomanu napanienorpamma, TpeyrojibHIKa
u Tpaneuuu. [Inomans MHoroyroiasauka. [lnomans kpyra u mwiomaas cekropa. COOTHOLIEHHE MEX Y IUIOIAAIMU TOJOOHBIX GUTYp.

Perenue 3a1a4 Ha BBIYMCIIEHUE U I0KA3aTENIbCTBO C MCIOIBb30BaHUEM U3YUEHHBIX (POPMYIIL.

Koopaunarel. YpasHenue npsamoit. KoopanHatel cepeunsl oTpe3ka. @opMyiia pacCTOSIHUA MEXAY ABYMS TOYKaMU IIJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bexropsl. JlimHa (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KosmuHeapHble BekTopbl. KoopauHaTsl BeKTOpa. YMHOXKEHHE BEKTOpa Ha 4YMCIIO, CymMMa
BEKTOPOB, Pa3yI0OKEHUE BEKTOpa M0 JBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJIIpHOE TPOU3BEIEHNE BEKTOPOB.

JIOT'MKA 1 MHOXECTBA
TeopeTnko-MHOKeCTBEHHbIe NMOHATHA. MHOXXECTBO, JIEMEHT MHOXKECTBA. 3aJaHUE MHOYKECTB IIEPEUMCIEHUEM DIIEMEHTOB, XapaKTEPUCTHUYECKUM
cBoiicTBoM. CTaHapTHBIE 0003HAYEHUS YUCIIOBBIX MHOXKECTB. I1ycToe MHOXecTBO 1 ero ooo3Hauyenue. [loqmuoxecTBo. O0beJMHEHUE U IEPECEUEHUE MHOKECTB.
Wimroctpaiiyst OTHOIIEHNH MEXTy MHOXKECTBAMH C TIOMOLIBIO Juarpamm Oiiiepa — BeHHa.
JaeMeHThI Joruku. Onpenenenne. AKkcMoMbl U TeopeMbl. Jloka3arenbcTBo. Jloka3zaTenbCcTBO OT IpoTHBHOro. Teopema, oOpatHas naHHou. Ilpumep u
KOHTPIPUMED.
[loHsATHE O PAaBHOCUIIBHOCTH, CII€A0BAHUM, YIIOTPEOIEHHE JIOTHYECKUXCBSI30KECIH ..., TO ..., B TOM U TOJIBKO B TOM CJy4ae, JIOTHYECKUE CBSI3KU U, UIIH.

4. TemaTnueckoe NJIaHUPOBaHUE C ONpeacJeHuEeM OCHOBHBIX BU/10B y‘lQﬁHOﬁ ACATECJIbHOCTH

TemaTnueckoe IUIaHUPOBAHKE MPEICTABIEHO B IByX BapHaHTax.
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MaremaTHnka 5 kiaacce

Ne Copnepxanue yueOHOTO KonnuecTtBo | XapakTepucThKa OCHOBHBIX BHIOB JACSITEILHOCTH yUYEHUKA (Ha YpOBHE YUEOHBIX JIEHCTBUI)
MaTepuaia 4acoB
5 6
4yaco | yaco
B B
1 | HatypajbHble 4ucjia U 15 18 | OnuceiBaTh CBOWCTBA HATYPAILHOTO pssia. BepHO MCOIK30BaTh B peur TEPMUHBI yugpa, yuco,
HIKAJIbI Ha3bIBaTh KJIACCHI U Pa3psiibl B 3aIIMCH HATYpPAJIbHOTO YKclia. YUTATh U 3alUChIBATh HATYpPaIbHBIC
2 | OGo3HaueHHE HATYPATBHBIX 3 3 | uMcia, onpeaensaTh 3HAYHOCTh YHMCIIa, CPABHUBATH U YIOPAIOYMBAThH UX, PAMMATUYECKU
qucell IIPaBWJIBHO YNTATh BCTPEUAIOIIHNECS MaTeMaTHUECKHUE BbIpaxkeHHs. Pacrio3HaBaTh Ha uepTexkax,
3 | Orpesok. [IinHa oTpe3Ka. 3 4 | pUCYHKaX, B OKPY>KalOIllEM MHUPE reOMEeTpUIecKre PUrypbl: TOUKY, OTPE3OK, MPSAMYIO, TyY,
TpeyronbHUK JIOTIOJTHUTEIIbHBIE JIY4H, IIJIOCKOCTh, MHOTOYT0JIbHUK. [IpMBOINTE IpUMEPHI aHAIOTOB
4 | [lnockocTk, npsmas, 1y 2 3 | reomerpuueckux GuUryp B okpyxaromiem mupe. M3o0paxars reometpuyeckue GUrypbl 1 Ux
5 | IIkael ¥ KOOPIMHATEI 3 3 | KoH(UTYpaHK OT PYKH B C UCTIOJIB30BaHUEM YEPTEKHBIX HHCTPYMEHTOB. M300pakarh
6 | MensbIe win 6oJbIe 3 4 | reomerpuueckue GUrypsl Ha KieTyaToi Oymare. 3mMepsATh ¢ MOMOIIBIO HHCTPYMEHTOB U
7 | Konmponwvnas pa6oma Ne Ino 1 1 | cpaBHMBAaTh AIMHBI OTPE3KOB. CTPOUTH OTPE3KU 3alaHHOMN JJIMHBI C IOMOILBIO JIMHEHKHU U
meme «Hamypanshuie wuciay HUPKyJs. BeipaxkaTh OHM €IMHUIBI W3MEpPEHUs [UIMHBI uepe3 npyrue. llomp3oBarhes
pa3iauuHbIMH mKadamu. Onpenenars KOOpAMHATY TOYKH Ha JIyde€ M OTMEYaThb TOYKY IO €€
KOOpAMHATe. BbIpaxkaTh OJHU €AMHMIIBI U3MEPEHHs] MAcChl 4epe3 Apyrue. BeInoaHATH
nepebop BCeX BO3MOXKHBIX BapHAaHTOB JJi epecy€Ta 00bEKTOB WM KOMOMHAIMM, BELIESATh
KOMOHMHAIIMH, OTBEYAIOIIHNE 33/IaHHBIM YCIOBUSM. Peniate TeKCTOBBIC 3a1aui apru(PpMETHUECKUMHU
crocobamMu. AHaIU3UPOBATh U OCMBICIUBATh TEKCT 33/1a4H, MepeQopMyIupoBaTh YCIOBUE,
M3BJIEKATh HEOOXOIMMYIO0 MH(POPMAIIHIO, MOAEINPOBATh YCIOBHE C TOMOUIBIO CXEM, PUCYHKOB,
peanbHBIX MIPEAMETOB; CTPOUTH JIOTHUECKYIO LIETIOYKY PACCYXKACHUIN; KPUTUUYECKU OLICHUBATh
MOJIyUYEHHBI OTBET, OCYIIECTBISATh CAMOKOHTPOJIb, IPOBEPSSi OTBET HA COOTBETCTBUE
YCIIOBHUIO. 3alUChIBaTh YHCIa ¢ MOMOIIbIO puMcKuX Iudp. MccnenoBars mpocTetime YucioBbie
3aKOHOMEPHOCTH, IPOBOAUTH YHCIOBBIE IKCIIEPUMEHTHI.
Ci0oxkeHne U BbIYUTAHUE 21 24 | BbINONHATH CIIOKEHUE M BBIYUTAHUE HATypalbHBIX YMCENl. BepHO HMCHONIB30BaTh B pedH
HATYPAJbHBIX YHCeJI TEPMHHBI: CyMMa, CJIaraeMoe, pa3HOCTh, YMEHBIIIAeMOE, BBIYUTAEMOE, UNCIOBOE BhIPAKEHHUE,
8 | CnoxxeHue HaTypalbHBIX 5 6 3HAUYE€HHE YHCJIOBOTO BBIPAXKEHUS, YPABHEHHUE, KOPEHb YpPaBHEHUs, IEPUMETP MHOTIOYTOJbHHUKA.
YHCell U ero CBOMCTBA VYcraHaBnuBaTh B3aMMOCBSA3M MEXAY KOMIIOHEHTAaMH U PE3YyJIbTaTOM MPU CIOKEHUH U
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Bruuranue

10 | Koumponvnas paboma Ne 2
no meme « Cnoosicenue u
8bIUUMAHUE HAYPATLHBIX
yuceny

11 | YucnoBsie 1 OyKBEHHbIE
BBIPKCHUS

12 | BykBeHHas 3amuch CBOWCTB
CJIO’KEHUS M BEIYUTAHUS

13 | YpaBuenue

14 | Konmponsnas paboma Ne 3

no meme «Hucnoewle u
6yK6€HHbl€ 8bIPAJNCEHUA»

BBIYMTAHUU, UCTIOJIb30BaTh UX /ISl HAXOXKICHUS HEM3BECTHBIX

KOMITOHEHTOB JI€MCTBUI C YUCIOBBIMU M OYKBEHHBIMH BBIpOKEHUSAMHU; (HOPMYIUPOBATH
NIEPEMECTUTEIIBHOE U COYETATEIbHOE CBOMCTBA CIIOKEHUS HATYPAJIbHBIX UYHCEIN, CBOMCTBA HYJIA
npu cioxeHuu. GopMynupoBaTh CBOMCTBA BBIUWTAHUSI HATYPAJIBHBIX YHUCEN. 3alUCBhIBaTh
CBOICTBa CJIOXKEHUS U BBIUMTAHUS HATYpPAJIbHBIX UHCEN C IOMOIIBIO OYKB, IIPeOOpa3OBHIBAThH
Ha MX OCHOBE YHCJIOBBIE BBIPAKEHHUS U UCIIOIb30BATh UX JUIsl pAalMOHAIN3alUd NUCbMEHHBIX U
YCTHBIX BBIYMCIIEHUH. [ paMMaTH4ecku BEpHO YUTATh YUCIOBbIE U OyKBEHHbBIC BBIPa)KEHUS,
coJiepKallie JCHCTBUS CIOKEHUS M BBIYMTAHUA. 3alUChIBaTh OYKBEHHbBIC BBIPAXKCHMUS,
COCTaBJIAATh OYKBEHHBIE BBIPAXKEHHUS 10 YCJIOBUSAM 3aJa4. BBIUKCIATH YUCIIOBOE 3HAYEHHUE
OYKBEHHOTO BBIPQKEHUS NpPHU 3aJaHHBIX 3HAUCHUSAX OyKB. Bpluuciare mepumerpsl
MHOTIOYIroJbHUKOB. COCTaBIIATh IPOCTENILINE YPABHEHUS 10 YCIOBUAM

3a1a4. Pemars npocreiinime ypaBHEHHsI HA OCHOBE 3aBUCUMOCTEN MEX]ly KOMIIOHEHTaMHu
apupMeTHUYECKUX JeUCTBUN. AHAIM3UPOBATh U OCMBICIIMBATh TEKCT 33/a4H,
nepeopMyIHpoBaTh YCIOBUE, M3BJIEKaTh HEOOXOAMMYIO HH(OpMAIHIO, MOAEIHUPOBATH
YCIIOBUE C IIOMOIIbIO CXEM, PUCYHKOB, pEalbHbIX PEAMETOB; CTPOUTH JJOTUYECKYIO LIENOUKY
pacCyXJI€HUI; KpUTUUECKHU OLIEHUBATh MOJIYYEHHBIH OTBET, OCYLIECTBIATH CAMOKOHTPOJIb,
IIPOBEPSIsl OTBET Ha COOTBETCTBUE YCIIOBHIO. BBINOIHATH mepedop BceX BO3MOMKHBIX
BapHAHTOB /sl mepecuéra OObEeKTOB MM KOMOWHAIMM, BBIIEISATh KOMOWHAIMH, OTBEUYAIOILIUE
3aJaHHBIM ycioBusIM. MccrnenoBaTth NMpocTellIne 4YHMCIOBblE 3aKOHOMEPHOCTHU, IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.
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YMHOKeHHE U eJIeHne 27 30
HATYPAJbHBIX YHCEJ
15 | YMHOXeHHe HaTypalbHbIX ) 6
YHcell ¥ er0 CBOMCTBA
16 | [enenwue 7 7
17 | JleneHue ¢ oCTaTKOM 3 3
18 | Koumponvnas paboma Ne 4 1 1
no meme « Ymuooicenue u
OeJlenue HamypaibHblX YUcesly
19 | Ynopomenne BepakeHUH 5 7
20 | ITopsaok BBIMTOJHEHUS 3 3

NenucTBUHU

BBINIONHATE YMHOXKEHUE M JI€JICHUE HATypaJbHBIX YUCEI, JEJICHUE C OCTATKOM, BEIYUCIIATD
3HA4YeHUs CTeneHel. BepHo HCIonb30BaTh B PeUM TEPMUHBL: NPOU3BEOCeHUE, MHOICUMEND,
yacmuoe, oeirumoe, Oenumens, CmeneHb, OCHO8aHue N NoKazamenb CmeneHu, Kkeaopam u Kyo
yycna. Y CTAHABIMBATH B3aUMOCBA3U MEXIY KOMIIOHEHTAaMH M Pe3yJbTaTOM IPU YMHOKEHHH U
JIeJICHUH, UCTIOJIb30BaTh UX U HAXO0XKACHUSA HEU3BECTHBIX KOMIIOHEHTOB JIEUCTBUI C YACIOBBIMU
1 OYKBEHHBIMH BhIpaXXeHUAMU. DOPMYIUPOBATh IEPEMECTUTENBHOE, COUYETaTEeIbHOE U
pacIpeneuTeIbHOE CBOMCTBA YMHOXKEHUSI HATypajbHBIX YUCEN, CBOWCTBA HYJISA U €AVMHULBI IIPU
YMHOXXEHUM M JeneHuu. PopMyaupoBaTh CBOWCTBA JEJIEHUS HATypPaJbHBIX YHCE.
3anuchIBaTh CBOMCTBA YMHOXXEHHMS M JIEJICHUS HATypaJbHbBIX YHCEN C MOMOIIBIO OYKB,
peoOpa3oBbIBaTh Ha UX OCHOBE YHCIIOBbIE U OYKBEHHBIE BHIPDAKEHUS U UCIOIb30BATh UX JJIS
panroHaIN3aMH MUCbMEHHBIX U YCTHBIX BBIYMCIIEHUH, JUIs YIIPOIIEHUS! OyKBEHHBIX BBIPAXKEHUH.
['pamMMaTHUECKH BEPHO YUTATh YUCIOBbIE U OYKBEHHBIE BBIpaXEHHS, COiepKallue JIeHCTBUS
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21 | KBagpar u ky6 2 2 | yMHOXEHHUS, JICIEHUS U CTENeHH. UUTaTh M 3aUCHIBATh OYKBEHHbIC BBIPAKEHHS, COCTABIISATH
22 | Konmponvuas paboma Ne 5 1 1 | OyKkBeHHbIE BBIP@KEHHUS MO YCIOBHSIM 3a/ady. BbIYMCIATH 4MCI0BOE 3HaYEHHE OYKBEHHOTO
no meme « ¥Ynpowenue BBIPQXXCHHS MPHU 33JaHHBIX 3HA4eHHsIX OykB. COCTaBIIATH ypaBHEHUS IO YCIOBHUSAM 3aJad.
BbIPANCEHULLY Pemarsb npocreiinyie ypaBHEHHsS Ha OCHOBE 3aBHCHUMOCTEM MeEXIy KOMIIOHEHTaMH
apuMEeTHUECKUX JEHCTBUN. AHAIM3UPOBATH M OCMBICIIMBATH TEKCT 3a7auH,
nepeopMyIrpoBaTh YCIOBHE, U3BIIEKATh HEOOXOUMYIO HH(OpMALIHIO, MOAETUPOBAThH YCIOBHE C
MOMOIIBIO CXEM, PUCYHKOB, PEAbHBIX MPEIMETOB; CTPOUTH JIOTUYECKYIO ICTIOYKY
paccyXJIeHUI; KPUTHUECKU OIICHUBATh IMOJIYYEHHBIH OTBET, OCYILECTBISATH CaMOKOHTPOJIb,
MpoBepsisi OTBET HA COOTBETCTBUE YCIOBUIO. BEITIOMHATE mepeOdop BCeX BO3MOXKHBIX BAPUAHTOB
Ul TiepecuéTa 0OBEKTOB WU
KOMOWHAIIUM, BBIJCISITH KOMOMHAIIMY, OTBEUAIOIINE 3a/laHHbIM ycnoBusiM. MccnenoBaTh
MPOCTEHIINEe YUCIOBbIe 3aKOHOMEPHOCTH, MPOBOJUTH UYHCIOBHIE SKCIIEPUMEHTHI.
Iliiomanu u 06bEMBI 12 16 | Pacmo3naBaTth Ha uepTexax, PUCYHKaX, B OKPYKAIOIIEM MHpPE TeOMETpUYecKHe (UTYpBI,
23 | ®opmyIbl 2 3 | umeromue GpopMy IpSAMOYTrOIBHOTO mNapaienenunena. [IpuBoauTs IpUMeps aHATIOTOB Ky0a,
24 | Inomans. GopMyJia IIOMIAAN 2 3 | mpsAMOYroJIbHOTO Mapajuiesienuieia B oKpyxaroiieM mupe. M300paxars NpsMoyroiabHbIN
IPSIMOYTOJIbHUKA napajJieNienune]; OT PyKd U C HCIIOJIb30BAaHHEM YePTEKHBIX HHCTPYMEHTOB. M300paxars ero Ha
25 | EnuMHMIBI H3MEPEHUS 3 4 | xier4aroit Oymare. Mcnonb30BaTh B peudl TEPMUHBL: popmyna, niowadsb, 00bem, pagHbie
IoIAAeH @ueypwl, npamoy2oibHuLL napaieienuneo, Kyo, 2panu, péopa u 8epuluHbl NPAMOY20abHO2O
26 | IIpAMOYTONbHEIIf 1 2 | napannenenuneda. MoaenupoBaTh HECIOXKHbBIE 3aBUCUMOCTU C TMOMOIIBIO (DOPMYII; BBINOIHATH
napaneenues BBIUUCIICHHS 110 (popmysaMm. BEIYHCIATE TUIOMIAN KBAAPATOB, MPSIMOYTOJBHUKOB U
27 | O6peMbr. O0beM 3 3 | TPeyroJbHHUKOB (B MPOCTEHMIIUX CIAy4asix), UCMONb3ysd (OpMyINbl MIOMAAN KBajapaTa U
PSMOYTONEHOTO MPSIMOYTOJIBHUKA. BBIpakaTh OJHU €IUHUIIBI U3MEPCHHS TUIOMIAJN Yepe3 Jpyrue. Beraucisars
napasieNnenuneaa 00BEMBI Ky0a W MPSMOYTOJIBHOTO MapalijieNienumneaa, UChoiab3ys (Gopmynsl o0béMa Kyda u
28 | Konmponwsnasn paoma Ne 6no 1 1 | mpsAMOyronbHOro napaulenenunena. BelpakaTb OJHM €JUHUIBI W3MEpeHHs 00BEMa uepes

meme «llnowaou u ob6vemvl»

npyrue. MoaenupoBaTh U3ydaeMble T€OMETPUUYECKHE OOBEKTHI, UCTIONB3YS Oymary, TUIacTUIINH,
MIPOBOJIOKY | JIp. BEIMOMHATH epedop BceX BOZMOXKHBIX BAPUAHTOB IS epecy€Ta 00bEKTOB UITH
KOMOHMHAIIWA, BBIICTATh KOMOWHAIIUY, OTBEYAIOIUE 33JaHHBIM YCIOBUSAM. BBIUUCISATH
dakropuainsl. Mcrnonp30BaTh 3HAHUS O 3aBUCUMOCTSIX MEXIY BETUYMHAMU CKOPOCTh, BpeMs, MyTh
IIPU PELIEHUU TEKCTOBBIX 3a7a4. AHAJIU3UPOBATH U OCMBICIUBATH TEKCT 3aJa4H,
nepedOpMyIMPOBaTh YCJIOBHE, U3BJIEKATh HEOOXOAUMYIO HH(GOPMAINIO, MOJICITUPOBATH
YCIIOBHE C TOMOILBIO CXEM, PUCYHKOB, pE€albHBIX MPEAMETOB; CTPOUTH JIOTHUECKYIO LIETOYKY
PacCyXXJIeHUI; KPUTHUYECKH OIEHUBATh IMOJYyYEHHBIN OTBET, OCYIIECTBISATH CAMOKOHTPOJIb,
MPOBEPSISt OTBET HA COOTBETCTBHE YCJIOBHIO. BBIMOIHATH MPUKUJIKY U OLIEHKY B XOJI€
BBIUHCIICHHH.
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OO0ObIKHOBEHHBIE TPO0H 23 29 | Pacno3HaBath Ha yepTekax, pUCYHKAxX, B OKPY>KaIOILIEeM MUPE T€OMETPHUECKUE (PUTYPHI,
29 | OKpy>XHOCTb U KPYyT 2 3 | uMeromue popMy OKpYKHOCTH, Kpyra. [I[puBoIUTh MpUMEpHI aHAIOTOB KpyTra B OKPYKaroIleM
30 | Jomu. OOBIKHOBEHHBIC JPOOH 4 5 MHUpE.
31 | Cpasuenue apobeit 3 3 | MonenupoBaTh reOMETpUUECKHE 0OBEKTHI, UCIIONb3Ys IPOBOJIOKY, MIIACTHIINH, Oymary. Bepao
32 HpaBI/IHBHBIe 1 HETpaBUJIbHBIC 2 3 MCIIOJIb30BAaTh TCPMUHBL: OKPYXKHOCTb, KPyT, paauycC, 1MaMeTp, J10JIs, ,[[p06b, YHUCIIUTECIIb,
npobu 3HaMEHaTelb, BUBI Ipobeii. opMyIrupoBaTh, 3alIMCHIBATH C TOMOIIBbIO OYKB OCHOBHOE CBOHCTBO
33 | Konmponvnas paéoma Ne 7no 1 1 | oOBIKHOBEHHOU JpoOU, MpaBuia IEHCTBUIN C OOBIKHOBEHHBIMH JIpo0siMu. [IpeoOpa3oBbIBaTh
meme «OGbiKHOBeHHbLE OPOHUY OOBIKHOBEHHBIE APOOU, CPABHUBATD U YIOPSIOUUBATH UX. BBIMOIHATH BEIUMCICHHUS C
34 | Ciokenue ¥ BEIYUTAHKE 3 4 | OOBIKHOBEHHBIMU JpOOSMH. AHAIU3UPOBATh U OCMBICINBATh TEKCT 33/1a4H, 1epe)opMyInpoBaTh
Apo6eil ¢ OAMHAKOBBIMHU yCIIOBUE, U3BJIEKaTh HEOOXOAUMYIO HH(GOPMAIIHIO, MOIETUPOBAThH YCIOBHE C IOMOIIBIO CXEM,
3HAMEHATEISIMHU PUCYHKOB, peaJbHBIX MPEAMETOB; CTPOUTH JIOTHUECKYIO IIETIOYKY PACCYXKICHUIN; KPUTHUECKU
35 | Jlenenue u gpobu 2 3 | OLlEHUBATh IOJIYYEHHBIH OTBET, OCYLIECTBIIATH CAMOKOHTPOIIb, IIPOBEPSS OTBET HA COOTBETCTBUE
36 | CMemanHbie Yncia 2 3 | yciosuio. [IpoBOMTE HECTIOKHBIE MCCIIENIOBAHNS, CBA3AHHBIE CO CBOUCTBAMHU IPOOHBIX YUCET,
37 | CHosKeHYe 1 BEIIUTAHIC 3 3 | OIHMpAsCh HA YUCIIOBBIC IKCIICPHUMEHTHI
CMEIIAHHBIX YHCEeIl
38 | Konmponsnas pavoma Ne 8 1 1
no meme « ObbIKHOBEHHblE
opoou»
JecaTuunble 1podu. 13 18 | 3amuceiBaTh M YMTATH AecATHYHBIE 1podu. [IpencTaBisaTe 0OBIKHOBEHHBIE IPOOH B BUJIE
CioxeHue U BbIYHTAHHE JECATUYHBIX U IECATUYHBIC B BUEC OOBIKHOBEHHBIX; HAXOAUTD JECATHUHbIC MPUOTMKCHUS
AeCATHYHBIX Apolei OOBIKHOBEHHBIX JIpo0ei.
39 | HdecsatuuHas 3amuch APOOHBIX 2 3 | CpaBHUBATH U yNOPSIOUUBATH JECATHUHBIE TPOOH. BBITIONHATE BEIYUCICHHS C JECATHUHBIMU
quCell JIpOoOSIMU (CII0KEHHUE, BBIYUTAHNE, OKpYTJIeHHE). MICoap30BaTh SKBUBAJICHTHBIE TIPEJICTABIICHUS
40 | CpaBHEHHE JIECATHYHBIX 3 4 | IpOOHBIX YKCEN MIPU UX CPABHEHUH, MPU BHIUUCICHUSIX. BEpHO HCTIOIK30BaTh TEPMUHBL:
npobeit JeCATUIHAS APO0b, pa3psiibl, OKpyIrJIeHne uncen. [ paMMaTHIecKu BEPHO YNTATh 3aITUCH
41 | CrnokeHHE W BHIUNTAHHE 5 7 | BBIpaXeHH, coepKaluX IECATUUHbBIE IPOOHU. BBIMONHATE MPUKUAKY U OLIEHKY B XO€
JECATUYHBIX Tpo0Oeii BBIYMCIICHUH. AHATM3UPOBATH M OCMBICITUBATH TEKCT 3a/1a4H, epedOpMyIMPOBATh YCIIOBHE,
42 | TIpuOIMKeHHbIE 3HAYCHNUS 2 3 | u3BIEKaTh HEOOXOIUMYIO HH(POPMAIINIO, MOJEIUPOBATH YCIOBUE C MIOMOIIBIO CXEM, PUCYHKOB,
qucell. OprrJ'ICHI/IC YHUCeJl PCAIBHBIX MPEAMETOB, CTPOUTD JIOTHYCCKYIO LICIMOYKY PACCYKACHHUU, KPUTUYCCKN OLICHUBATH
43 | Konmponvnas pa6oma Ne 9 1 1 | momy4YeHHBIN OTBET, OCYIIECTBISATH CAMOKOHTPOJIb, IPOBEPSISE OTBET Ha COOTBETCTBUE YCIOBHIO.
no meme «/{ecamuunvie
o0pobuy
YMHOKEHHE U eJIeHne 26 32 | BEIMOTHATH YMHOKEHUE U IEJICHHE JECATHYHBIX Apo0Oeld. BEIMOTHATE MPUKUIIKY U OLEHKY B XOJIe
JAeCcATHYHBIX IPooeii. BbIauciIeHuH. [IpencTaBisaTh OOBIKHOBEHHBIE IPOOHU B BUIE JECATHYHBIX ITyTEM JCIICHUS
44 | YMHOXEHUE AeCITUYHBIX 3 4 | yucnurens Ha 3HaMeHaTens. Pemars 3a1aun Ha IPOOH, UCTIONB3YS TIOHATHE CPETHETO
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JpoOeit Ha HAaTypaJbHbBIE YHCIIa

apru(METHUECKOTO NPU PELICHNH 33/1a4. AHAIM3UPOBATh U OCMBICIMBATH TEKCT 3a]a4u, nepedop-

45 | Jlenenue necsTUYHBIX qpo0eit 5 6 | MyJIHpOBaTh YCIOBHE, U3BIEKATh HEOOXOAUMYIO HH(OPMALUIO, MOJIEIUPOBATh YCIOBUE C
Ha HAaTypaJbHbIC YKCIa IIOMOUIBIO CXEM, PUCYHKOB, PEAJIbHBIX IIPEJAMETOB; CTPOUTD JIOTUYECKYIO LIETIOUKY PACCYK ACHMIA;
46 | Konmponavnas paooma Nel(0 1 1 KPUTHYECKH OLICHUBATh ITOJIY4E€HHBIN OTBET, OCYIECTBIIATh CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha
no meme « Ymuooicenue u COOTBETCTBUE YCJIOBHIO. UNTATh U 3aIIMCBIBAThH YKCIIA B IBOUYHON CUCTEME CUMCIICHUS.
oesleHue 0ecmuyHblx OpooeLy
47 | YMHOXEHHE NEeCATUUYHBIX 5 6
npobeit
48 | JleneHue Ha JECATUUHYIO 7 9
JIpoOb
49 | Cpennee apudmMeTHIECKOE 4 5
50 | Koumponsnas paooma Nell 1 1
no meme « Ymuoowcenue u
oeleHue 0ecmuyHblx OpooeLy
HNucTpymeHTHI A5 17 20 | OOBACHATD, YTO TaKoe MpoLEeHT. [IpeacTaBnsaTh IPOLEHTHI B APOOSIX U IPOOH B MPOIICHTAX.
BbIYMCJICHUH ¥ U3MEPEHHH OcymectBisath nouck nHpopmanuu (B CMWN), coneprxareil 1aHHBIE, BEIpa)KEHHBIC B IPOILICHTAX,
51 | MUKpOKaJIbKYISITOP 2 2 | uHTepnpeTupoBaTh UxX. [IpUBOAUTE MpUMEPHI UCIIOIB30BAHUS OTHOLICHUH B IIPAKTHKE.
52 | IIpoueHTsI 5 6 | BBIMOTHATH MPUKHUIIKY U OLIEHKY B XOJI€ BHIYHCIICHUH.
53 | Konmponvnasa paboma Nel2 1 1 | AHanM3UpPOBaTh U OCMBICIHBATH TEKCT 3a/1a4H, epeopMyIupoBaTh yCIOBUE, U3BIEKATD
no meme ((Hpoueymbl» HCO6XOI{I/IMyIO I/IH(l)OpMaIII/IIO, MOZACIIMPOBATH YCJIOBUC C IOMOIIBIO CXEM, PUCYHKOB, PCAJIbHBIX
54 | Yron. TIpsmoii i pa3BepHYTHIH 3 4 | IPEeIMETOB; CTPOUTH JIOTUYECKYIO LIEMIOYKY PACCYKACHNN; KPUTHUYECKH OLICHUBATh ITOJTY4ECHHbIN
yromn. UepTexHsIii OTBET, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha COOTBETCTBUE YCIOBHIO. Pacrio3HaBath
TPEYTrOJIbHUK Ha YepTeXax U B OKPY’KaloIIeM MHUpE pa3Hble BUAbI YTI0B. M1300paxars yribl OT pyKU U €
55 | M3mepenue yrios. 3 4 | ucrosib30BaHKMEM YEpPTEKHBIX MHCTPYMEHTOB. BepHO MCIoib30BaTh TEPMUHBI: YTOJI, CTOPOHA
TpaHCIIOPTHD yria, OucceKTpuca yria, mpsiMoil yroii, Tynoi, OCTpbI U pa3BEpPHYTHIH yroJl, TpaHCIIOPTHUD,
56 | KpyroBble quarpaMMsl 2 2 | UepTeKHBIN TPEeyroJbHUK. MI3MepsATh U CpaBHUBATh BEIMUYUHBI YIII0B. M3BnekaTs nHpOpMaLHIO U3
57 | Koumponwvnas paboma 1 1 | Tabmuu u nuarpavm.
Nel3no meme «Hsmepenue [IpoBOAMTH HECTOMXKHBIE UCCIIEIOBAHMSI, CBSI3aHHBIE CO CBOMCTBAMH JIPOOHBIX YHCEN, ONUPASICh Ha
yenoey YHCIIOBbIE AKCIIEpUMEHTHI. BeinonusaTe coop nHdopmaruu. [IpuBoanTs npruMepsl HECTOKHBIX
KJIacCU(UKALUN U3 PA3INYHBIX 00JIacTEeH KU3HHU.
HTorosoe noBropeHue 16 17 | YuraTh M 3aUCHIBATh HATYPAJIBHBIC YHMCIIA, CPABHUBATH U YIIOPSA0YMBATh UX. [lonb30oBaThCA
58 | UroroBoe nmoBTOpEeHHE Kypca 15 16 | paznuuHbIME mKanamMu. OnpeaensaTb KOOPAWHATY TOYKM HA JIyde M OTMEYaTh TOUKY IO €&
MaTeMaTHKH 5 Kiacca KoopauHarte. Pemarh TekcToBbIE 3aja4ul apu(PMETHUECKUMHU crioco0amu. BBIOMHATE CllOXKEHueE,
59 | Konmponvuas paboma Nel4 1 1 BBIUUTAHNE, YMHOXKEHUE U JICJIEHUE HATypaJbHbBIX YHCEJ, JeJICHHE C OCTATKOM, BHIYUCIATh

( umocosas)

3HAUCHUS cTereHeil. Beramcnars ImIomaan KBaJApaToOB U MPAMOYTOJIBHUKOB . Breraucnars
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Hmozo

170

204

00BbEMBI Ky0a M IPSAMOYTOJIBHOTO Mapajuleenumeia, UCnoiab3ys GopmMyisl o0béMa Kyda u
IpsSMOYTOJIBHOTO Napasutenenuneaa. [[peodpa3oBeiBaTh OOBIKHOBEHHBIE IpOOU, CPAaBHUBATH U
YIOPSI0YUBATH UX. BBIMONHATE BRIYMCICHUS C OOBIKHOBEHHBIMU APOOSMU. 3aHUChIBATh U YUTATh
necaTuyHble qpoou. [IpeacTaBnsaTs 0OBIKHOBEHHBIE JPOOH B BUIE ICCSTUYHBIX U JICCITUYHBIC B
BUzIe OOBIKHOBEHHBIX. BBIMONHATE AEHCTBHS € AECATUUIHBIMU APOOSMU. OOBACHATH, YTO TAKOE
npoueHT. [IpencTaBiasTh MpOLEeHTH B Ipo0sX 1 1podu B mporeHTax. Pacmo3HaBaTs Ha yepTexax u
B OKpY’KaloIIeM MHpE pa3Hble BUABI YTII0B. M300paXkaTh yriibl OT PYKH U C UCTIOIB30BAHUEM
4epTEKHBIX HHCTPYMEHTOB.COCTaBIIATh MPOCTEHIIINE yPaBHEHHS IO YCIOBHAM 3a1a4. Pemarp
NpOCTEHIINE YPaBHEHUSI HA OCHOBE 3aBUCUMOCTEH MEXJy KOMIIOHEHTaMH apH(PMETHYECKUX
JeUCTBUIA. AHAIN3UPOBATH U OCMBICIIUBATh TEKCT 3a/1a4H, IepeOpMyIUPOBAThH YCIOBHUE,
U3BJIEKaTh HEOOXOAUMYIO HH(OPMAIIHIO, MOJICIMPOBATH YCIOBHE C IIOMOIIBIO CXEM, PHCYHKOB,
pEaNbHBIX MTPEMETOB; CTPOUTH JIOTUYECKYIO IIETIOYKY PACCYKICHUI; KPUTHYECKH OLICHUBATh
MOJIyYEHHBIH OTBET, OCYIIECTBISATh CAMOKOHTPOIIb, IIPOBEPSISt OTBET HA COOTBETCTBHE YCIOBHIO.
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MartemaTHka 6 Kiaacc

Ne Copepxanuie yueOHOTO KonnuecTtBo | XapakTepucTHKa OCHOBHBIX BUIOB JESATEIHOCTH yUYE€HUKA (Ha YPOBHE yUEOHBIX JIeHCTBUI)
n/n Marepuaiia 4acoB
5 6
1 JletuMocTh yucen 20 24 | ®OopMyIMpPOBaTh ONPEACICHUS ACIUTEIN U KPAaTHOTO, IIPOCTOrO U COCTABHOI'O YMCIIA, CBOMCTBA U
2 JlenuTtenu u KpaTHbIE 3 3 | mpu3Haku AeauMocTU. JloKa3bIBaTh U ONPOBEPraTh ¢ HOMOIIbIO KOHTPIPUMEPOB YTBEPKICHUS O
3 [pusHaku genumocty Ha 10, Ha 3 3 | nenumoctu ynces. Knaccupunupopars HaTypasibHble Yucia (UETHBIE U HEUETHBIE, 110 OCTaTKaM
S5umna?l oT feneHus Ha 3 u T. 11.). MccnenoBars npocreiiniue
4 ITpu3HAKY JETMMOCTHY Ha 9 U Ha 2 3 | UKCIIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH YUCIIOBBIE
3 SKCIIEPUMEHTHI (B TOM YHUCJIE C UCIOIb30BAaHUEM KaJIbKYIISITOpA, KOMIIbIOTEpa). BepHo
5 IIpocThle ¥ COCTaBHBIE YUCIIA 2 3 | HCHOJIL30BATh
6 PasoKeHNE Ha IPOCTHIE 2 3 | B peud TEPMUHBL: Oenumeinb, Kpamuoe, HauboIbuiutl 0owull denumens, HaumeHbuiee obuyee
MHOKHTEIH KpamHoe, npocmoe 4ucio, COCmagHoe Yucio, 4emuoe Yucio, HedémHnoe Yucio, 63auMHO npocnbvle
7 HauGonbIImii oMl 1eTHTEb. 3 4 | wucaa, 4ucna-OiusHeybl, pasiodcenue Yucaa Ha npocmoie MHodcumeny. PenaTb TEKCTOBBIE
B3aiMHO IPOCTHIE UHCIa 3aJauu apupMeTHYeCKUMHU criocodamu. BeinosHATs nepe®op Bcex BO3MOXKHBIX BApPUAHTOB IS
8 HanmMeHblIee obmiee KpaTHoe 4 4 | mepecy€ra 00bEKTOB UM KOMOMHALMA, BBIIENIATH KOMOUHALIMH, OTBEYAIONINE 33 1aHHBIM
9 Konmponvnas pasoma Ne I no 1 1| yenosusiM. Beraucsrs pakropuanst. Haxonurs O6’be,£[I/IHeHI/IeUI/I NepeCceeHNE KOHKPETHBIX
meme «Jlenumocmy wucen» MHO>€eCTB. [ [pUBOIUTH MpUMEpPHI HECIOKHBIX KJIAaCCU(PUKALUN U3 PA3IUYHBIX 00J1acTel KU3HHU.
WnmocTpupoBaTh TEOPETUKO-MHOKECTBEHHbBIE U JIOTHYECKHE TOHATHUS C MOMOILBIO JHarpaMm
Diinepa — Benna
CioxeHue H BbBIYMTAHHE 22 26 | ®opMynHMpOBaTH OCHOBHOE CBOMCTBO OOBIKHOBEHHOM Jpo0u, MpaBuiia CpPaBHEHUS, CIIOKEHHS U
Apodeii ¢ pa3HBIMHU BBIUUTaHUS OOBIKHOBEHHBIX JIpo0Oeil. [IpeoOpa3oBbIBaTh OOBIKHOBEHHBIE IPOOU, CPAaBHUBATH U
3HAMEHATEJISAMH YIOPAI0YMBATh UX. BBINOIHATE cl0%KeHHEe U BhIYNTaHHE OOBIKHOBEHHBIX APOOEH U CMelIaHHbIX
10 OcCHOBHOE CBOMCTBO 1po0OuU 2 3 | uncen. I'paMmaTryecku BEpHO YUTATh 3allMCU HEPABEHCTB, COAEPKAIINX OOBIKHOBEHHBIE ApOOH,
11 Cokpaitienue apooeit 3 3 CYMMBI ¥ pa3HOCTH OOBIKHOBEHHBIX JIpo0eil. PemaTh TekcToBbIe 3a/1aun apu(METHYECKUMU
12 HpI/IBeI[eHI/Ie ):[po6el71 K 06meMy 3 4 criocobamu. AHaJ'II/I3I/IpOBaTB M OCMBICIIMBATh TEKCT 3aavu, nepe(bopMmepOBaTL yCJIOBHUE,
3HAMEHATEITO U3BJIEKaTh HEOOXOAUMYIO HH(OPMAIIHIO, MOJICIUPOBATh YCIIOBHE C TIOMOIIBIO CXEM, PUCYHKOB,
13 CpaBHeHI/IC, CJIOJKEHUE U 6 7 PECAITBHBIX MPEAMETOB; CTPOUTH JIOTHUYCCKYIO LICIIOYKY paCCY)KI[CHI/II\/'I; KPpUTHUYCCKHU OLICHUBATDH
BBIYMTAHUE IPOOEH ¢ Pa3HBIMH IIOJIYYE€HHBIN OTBET, OCYLIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBHIO.
3HAMEHATEISIMHU BbINOMHATE IPUKKUIKY U OLIEHKY B X0/1€ BbIUMCICHHUH. BbIMOMHATE epedop BceX BO3ZMOXKHBIX
14 Konmponwsnasn paéoma Ne 2 no 1 1 | BapuaHTOB I epecuéra 0ObEKTOB UM KOMOMHAINH, BBIIENATh KOMOMHAIIMY, OTBEYAIOIIHE
meme «Cnoxcenue u 3aJlaHHBIM YCIIOBHUSM. BBIUNCIATH (pakTOpHAIbI.
svluumanue opooei»
15 CrnosxeHue v BBIYMTAHNE 6 7
CMEIIaHHBIX YHCEeT
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16 Konmponvnaa paboma Ne 3 no 1 1
meme «Cnoscenue u
6blYUmMAHUE CMEUIAHHBIX
yucen»
YMHOKeHUe U JiejIeHne 32 38 | ®opmynupoBaTh IpaBUiia YMHOXKEHUS U JeNIeHUs] OOBIKHOBEHHBIX Ipo0Oeil. BoImomHATh
00BIKHOBEHHBIX Apo0eii YMHOKEHUE U JIeJIeHHe OOBIKHOBEHHBIX Jp0o0ei u cMenIaHHbIX unces. Haxoauts apo0s oT unca
17 YMHokeHue apodeit 4 5 | uuucno o ero apo6u. ['paMMaTHUecKy BEpHO YUTATh 3aIHCH IIPOU3BEACHUN U YaCTHBIX
HrtoroBsliii ypok 1o MaTepuaity 1 1 | oOBIKHOBEHHBIX JpoOeii. Pemare TekcToBbIe 3a1aun apudmMeTnaeckumu criocodamu. [IpoBoauTh
YEeTBEPTU HECJIOKHbBIE UCCIICOBAHUS, CBA3aHHBIE CO CBOMCTBAMM JPOOHBIX YMCEIN, OMUPASICh HA YUCIOBbIE
18 Haxosx1eHue 1po0u OT umcia 4 5 | DKCIIEpUMEHTHI (B TOM YHMCIIE C UCIIOIb30BaHUEM KaIbKYJsTOpa, KoMIbioTepa). MccnenoBats u
19 [IpuMeHeHue 5 5 | OIUCHIBAaTh CBOMCTBA MUPAMHUI, IIPU3M, UCIIOIB3YsI SKCIIEPUMEHT, HAOII0IeHIEe, U3MEPEHUE,
pacIpeIeTuTeILHOTO CBOMCTRA MojenupoBanue. Mcnonbp30BaTh KOMIIBIOTEPHOE MOICTUPOBAHUE M SKCIIEPUMEHT ISl U3yUCHUS
1 yMHOXEHHS CBOWCTB 3TUX 00BEKTOB. MOAETMPOBATH TUPAMU/IBI, IPU3MBI, UCTIOJIB3Ys Oymary, IUIacTHIINH,
20 Konumponwsnasn paéoma Ne 4 no 1 1 | mpoBonoky u Ap. M3roraBiauBaTh NPOCTPAHCTBEHHBIE (PUTYpPHI U3 pa3BEPTOK; PACIO3HABATH
meme «Ymnosicenue Opobein» pa3BEPTKH MUPAMUJIBI, IPU3MBI (B YACTHOCTH, Ky0a, MPSMOYTOJIbHOTO apaljie/ieIHIe ).
271 B3anMHO 0GPATHbIC YNCIA 2 3 | Pacno3naBarh Ha uepTekax, pUCYHKAX, B OKPYKAIOLIEM MUPE IMpaMubl, Ipu3Msl. [IpuBoauTs
22 Tlenenue 5 6 | IPHMEpBI aHAJIOIOB 3THX FEOMETPHIECKUX (DPUTYp B OKPYKAIOILEM MHPE.
23 Konmponvnas paboma Ne 5 no 1 1
meme «/lenenue Opoodeii»
24 Haxoxnenue 4ucia mo ero 5 6
npobu
25 JIpoOHbIE BBIpAYKEHHUSI 3 4
26 Konumponvnas paboma Ne 6 no 1 1
meme «/[poduvie sviparcenusny
OTHOIIEHNS ¥ MPOTOPIIUH 19 23 | BepHo HCIIONB30BaTh B peUd TEPMHUHBL: OMHOWEHUE YUCeTl, OMHOUEHUE 8eTUYUH, B3AUMHO
27 OTtHoIeHUs 5 5 | obpammusie omHnowenus, nponopyusl, OCHO8HOE C8OUCMBO 8ePHOU NPONOPYUU, NPAMO
28 ITponopimu 2 2 | nponopyuonanvhvle eeIUUUHbL, 0OPAMHO NPONOPYUOHATIbHBIE 8ENUYUUNBI MACUMAO, OTUHA
[ToBTOpenue. Pemenue 3anau. 1 2 | okpysrcHocmu, niowaos Kkpyea, wap 1 cgepa, ux yewmp, paouyc u ouamemp. VIcnonab3oBaTh
O600menne Matepuana | TIOHATHUS OMHOWEeHUS I NpOnopyuy IPU pelieHny 3a1a4. [IpuBoAuTE MpUMEPHI UCTIOIb30BaHUS
YeTBEPTH OTHOIICHUH B TIpaKTHKE. VCIONb30BaTh MOHATHE Macumab TMPU PEIICHUH MPAKTUIECKUX 3a/1ad.
29 Tpsmas 1 oGpaTHas 3 4 | BBIUHCIATH JIMHY OKPY>KHOCTH M TUTOIIA(b KPYyTa, HCIIOIB3Ys 3HAHHS O TIPUOTIKEHHBIX
IIPOIIOPIIMOHAJIEHEIE 3Ha4YCHUAX
3aBHUCHUMOCTH grcen. PemraTte 3a1a4n Ha MPOLIEHTHI M IPOOU COCTABIICHUEM MIPOTIOPIIMY (B TOM YHCJIE 33]1a9d U3
30 Konmponwsnasn paéoma Ne 7 no 1 1 | peanbHOU MPAKTHKH, UCTIONB3YS MIPU HEOOXOAUMOCTH KAIBKYISTOP)

meme «Ilponopyuu»
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31 Macmrab 2 3
32 JlIrHa OKPY>KHOCTH M IIJIOLIAAb 2 3
Kpyra
33 lap 2 2
34 Konmponvnas paboma Ne 8 no 1 1
meme «Kpyz u wmap»
IoJsi0xKuUTEIbHBIE 13 16 | BepHo ucnonb30BaTh B peUd TEPMHUHbL: KOOPOUHAMHAS NPAMASL, KOOPOUHAMA MOYKU HA NPAMOI,
oTpHUAaTeJbHbIE YHCIa NOJ0JCUMENLHOE YUCTO, OMPUYAMENTLHOE YUCTO, NPOMUBONOLONCHBIE YUCAA, Yeloe YUCTO,
35 Koopaunatsl Ha npsimoii 3 4 | MmoOynb uucna. [lpuBoIUTH MpUMEpPHI UCIOIB30BAHUS B OKPYKAIOIIEM MHUPE MOJIOKUTEIbHBIX U
36 [TpoTHBOMOIOKHEIE YUCIIA 2 3 | oTpuLATENbHBIX YKCEN (TEMIIEPATYPa, BEIMTPBILI-IIPOUTPBILL, BBILIE-HUKE YPOBHSI MOPS U T. I1.).
37 Monyns uncna 2 3 | U3o6paxaTh TOUKaMU KOOPAUHATHOM MPSMOM MOJIOKUTEIbHBIE U OTPUILIATEIbHBIC
38 CpaBHEHHe 4uce 3 3 | pauMoHaibHbIE YncIa. XapaKTepu30BaTh MHOXKECTBO 1IeJbIX yrces. CpaBHUBATh
39 VI3McHEHUE BEIMYNH 2 2 | monoxkutenabHBIC U OTpHULIATEIbHBIC UKcia. [ paMMaTHYecKu BEpHO YNTATh 3aIIUCH BBIPAKEHUH,
40 Konumponsnasn padoma M 9 no 1 1 | comepxkamux MOJOKUTEIbHBIE U OTPULIATENIbHBIEC YHCIa. MOoAeIMpoBaTh HUINHAPBI, KOHYCHI,
meme «IIpomueononosicrvie UCIOJIB3Ys OyMary, MIacTUJIMH, TPOBOJIOKY U Jp. M3roTaBnuBaTh MpOCTPAaHCTBEHHBIE (PUTYPHI U3
yuciay pa3sBEPTOK; pacIO3HAaBaTh Pa3BEPTKHU LMIMHPA, KOHyca. PacriosHaBate Ha YyepTexKax, pUCyHKaXx,
B OKPYXAaIOIIeM MUPE UIUHAPHI, KOHYCHI. [[pUBOAUTH MpUMeEphI aHATOTOB STUX
reoMeTpruecKkux (Guryp B okpyxkatomem Mupe. COOTHOCHTh IPOCTPAHCTBEHHBIE (PUTYPHI C UX
MPOEKIMSIMH Ha TJIOCKOCTH.
CJi0keHNe U BbIYUTAHHE 11 14 | ®opmynupoBaTh NpaBUia CI0KEHUS U BBIYUTAHUS MTOJOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.
MOJIOKUTENbHBIX M BBINONHATE CllO’KeHHNE U BBIYMTAHUE MOJIOKUTENBHBIX U OTPULIATENbHBIX YKcel. [ paMMaTHuecku
OTPHIIATEIbHBIX YK e BEPHO YMTATh 3allUCHU CYMM U Pa3HOCTEHN, COJAEPIKAIIMX MOJOKUTENbHbIE U OTPULIATEIbHbBIE
41 CroxeHune 4ucell ¢ MOMOIIbIO 2 2 | uyucna. YurtaTh 1 3auchiBaTh OyKBEHHbIE BBIPAXKEHUS, COCTABIATH OYKBEHHbIE BHIPAXKEHUS 110
KOOPJMHATHON NPSIMOM YCIIOBUSM 33Ja4. BeruncnsaTh uncioBoe 3HaueHHe OYKBEHHOTO BBIPAYKEHUS
42 CrosxeHre OTpUIATEbHBIX 2 3 | npu 3a1aHHBIX 3Ha4eHUAX OykB. COCTaBIATh YpaBHEHUS 110 YCIOBHSIM 3a1a4. Pemath
qucen MIPOCTEHIINE YPaBHEHUS HA OCHOBE 3aBUCUMOCTEN MEX]ly KOMIIOHEHTaMH apu(pMETHIECKUX
43 CIIO3XEHHE YUCEN ¢ Pa3HBIMH 3 3 | meiictBuil. HaxoauTs 1MHY OTpe3Kka HAKOOPAMHATHOM MPSAMOM, 3Hasi KOOPAMHATBI KOHIIOB 3TOT0
3HaKaMH oTpe3ka. PacriozHaBaTh Ha uepTexax, pUCYHKaX, B OKPYXalOIeM MUPE MPU3MBbI, IUJIUHAPHI,
44 Brerunranue 3 5 | mMpamMH]ibl, KOHYCHI. Pemars TeKCTOBbIE 3a7auil apu(PMETHIECKUMU CIIOCOOaMHU.
45 Konmponvnaa pavoma Nel0 no 1 1
meme «Cnoscenue u
6bluUmManue payuoOHAIbHBIX
yucen»
46 YMHOKeHHE U 1eIeHHe 12 15 | ®opmynupoBaTh NpaBuiia YMHOKEHHUS U JIETICHUS MOJ0KUTEIBHBIX U OTPUIIATENIbHBIX YHCEI.

MOJIOKUTECJIBHBIX U
OTPHUIATCJIbHBIX YHCEJI

BremmonssTh YMHOXCEHHUEC U JCJICHUEC IMOJTOXKUTCIIBHBIX U OTPULATCIBHBIX YUCCIL. Brerancaars
YHUCJIOBOC 3HAYCHUC I[pOGHOFO BBIPAXKXCHUA. rpaMMaTI/I‘-ICCKI/I BCPHO YUTATD 3alIMCHU
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47 YMHO)KEHHE 3 3 | mpou3BeNeHHH U YaCTHBIX, COACPIKALINX IMOJI0KUTEIbHbBIE U OTPULIATEIbHBIE YUCIIA.
48 [enenue 3 4 | XapakTepHu3oBaTb MHOKECTBO pPallMOHANIbHBIX YKce. UNTaTh U 3aruchiBaTh OyKBEHHBIE
49 PanmoHasIbHbIE YuCiIa 2 3 | BBIpaXKEHHSI, COCTABIISATH OYKBEHHBIC BBIPAKEHHS 110 YCIOBUAM 3aja4. BeIYHCIATH YnCI0BOE
50 Konumponwvuaa paboma Nell no 1 1 | 3HayeHHe OYKBEHHOTO BBIPAXKEHUS MPHU 33aJJaHHBIX 3HAUCHUIX OyKB. POpMyIupOBaTh U
meme «YmHuodcenue u oeienue 3aIHCHIBATH C MOMOIIBI0 OYKB CBOWCTBA ACHCTBHIA C PAIIMOHAIBHBIMYU YHCIAMH, TPUMEHSTH UX
PAUUOHATBHBIX HUCEN) JUIS IpeoOpa30BaHMsI YUCIIOBBIX BbIpaxeHHd. COCTaBISITh YpaBHEHHUS 10 YCIOBUAM 3a/1a4.
51 CBoiicTBa IelCTBUIA C 3 4 Pemates npocreiimme ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEN MEXAY KOMIIOHEHTAMU
PaIMOHANBHBIMH YHCIIAMH apudmernueckux neicTBuil. Pemates TekcTOBbBIE 331auu apudmMeTnyeckumu crnocodbamu. Pemarte
JIOTMYECKHE 33]]a4 C MOMOIIBIO IrpadoB.
Pemienue ypaBHeHuii 15 17 | BepHo UCHIOIB30BaTh B peUH TEPMUHBL: KO3dduyuenm, packpvimue ckob6ok, n000OHbIe
52 PackpriTre cko0O0K 2 3 | cracaemvie, npusedenue NOOOOHBIX ClA2aeMblX, KOPEHb YPAGHEeHUs, TUHelIHOe YPaGHeHUe.
Vpok OBTOpeHUs U 0000IIeHus | 2 1 | 'pammaTtuyecky BEpHO YMTATh 3alUCH ypaBHEHU. PackpbIBaTh CKOOKH, yIIPOIIATh BBIPAKECHHUS,
10 MaTrepuany 3 4eTBEPTH BBIUUCIIATH KO3 (DUIIMEHT BeIpaskeHMs. PeraTe ypaBHEHUS yMHOKEHHEM WIIH JIeTICHHEM 00eHX
53 Kos(puupment 2 2 | erovacrei Ha OJJHO U TO € HE PaBHOE HYJIIO YHCIIO MMyTEM MEePEeHOca CIaraeMoro U3 OaHON
54 [TomoOHbBIE cllaraeMble 3 4 YaCTH YPaBHEHUS B IPYTyI0. Pemarh TEKCTOBBIE 3a1a4u C TOMONIBIO YpaBHEHU. PemaTh
55 Konumponwsnasn pasoma Nel2 no 1 1 | TexcToBble 3a1auu apudmMeTndeckumMu cnocodamu. [IpuBoaUTH MpUMEpPHI KOHEYHBIX U
meme «Ilodobnble cnazaemvley 0CCKOHEUYHBIX
56 PeliieHne ypaBHCHUIT 4 5 | MHOXxecTB. PemmaTs norndeckue 3agayun ¢ MOMOILBIO TPadoB.
S7 Konmponvnaa paboma Nel3 no 1 1
meme «Pewenue ypasnenuey
KoopanHaThbl Ha NJIOCKOCTH 13 16 | BepHo ucnoab30BaTh B peU TEPMUHBL: nEPHREHOUK)IAPHbLE NPAMbLE, NAPANlelbHble NPSIMble,
58 IlepnieHIMKyNIpHBIE IPSIMBIE 2 2 | KoOpOuHamHas NIOCKOCMyb, 0Cb AOCYUCC, OCb OPOUHAM, CMOAOYAMAs OUAPAMMA, 2pAPuK.
59 [TapannensHbie npsiMbIe 2 3 | OOBACHATD, KaKue MPSMbIE HA3BIBAIOT MEPIICHINKYISIPHBIMU M KaKHe — MapajlieIbHbIMU,
60 KoopauHatHas miIocKoCTh 3 4 | dopmynupoBatTh UX cBoWCTBA. CTPOUTH NEPIEHANKYISIPHBIC U MapajlielbHbIe IPSIMbIE C
61 Cron6uaTsle TUArpaMMBI 2 2 | IOMOIIbIO YePTEKHBIX HUHCTPYMEHTOB. CTPOUTH Ha KOOPAWHATHOH MJIOCKOCTH TOYKH U (PUTYPBI
62 I'pacduxu 3 4 | 1O 3aJJaHHBIM KOOpAMWHATAM; OTIPeNeNATh KOOPAUHATHI ToueK. YuTaTh rpauku mpocTenImx
63 Konmponwsnasn paéoma Ne 14 1 1 | 3aBucuMocTeil. Pemare TeKcTOBBIE 331a4K apU(PMETHIECKUMU CIIOCOOaMU. AHAIM3UPOBATh U
no meme «Koopounamui na OCMBICIIMBATh TEKCT 3aJ1auH, epeGopMyInpOBaTh YCIOBUE, U3BIEKATh HEOOXOAUMYIO
NIOCKOCHUY nH(POPMAIIHIO, MOJICTUPOBATH YCIOBHE C MMOMOIIBIO CXEM, PUCYHKOB, PEalTbHBIX MTPEIMETOB;
CTPOUTB JIOTUYECKYIO IIETIOUKY PACCYXKJICHHUH; KPUTHUECKHU OL[EHUBATH MOJIY4YE€HHBIN OTBET,
OCYIIECTBIISITH CAMOKOHTPOJIb, TIPOBEPSISt OTBET HA COOTBETCTBHE.
HTorosoe noBropenne 13 15 | ®opmynupoBaTh ONpeeeH s JeIUTeNs U KPaTHOTO, TPOCTOr0 M COCTaBHOTO YKCIIa, CBOMCTBA U
64 Hrorosoe noBTOpEeHME Kypca 12 14 | npusHaku nenuMocTd. PopMyInpoBaTh OCHOBHOE CBOWCTBO OOBIKHOBEHHOI J1po0H, paBuia
MaTeMaTHKH 5-6 Kiacca CpaBHEHMSI, CIIOKEHUS M BEIYUTaHUSI OOBIKHOBEHHBIX ApoOeil. [Ipeobpa3oBbiBaTh 0OBIKHOBEHHBIE
65 Koumponvnaa paboma 1 1 | mpoOu, cpaBHUBATH U YIOPSIOYNBATH UX. BBITIOIHATE CIIO’KEHNE U BEIYUTaHUE OOBIKHOBEHHBIX
Nel5(umozosas) IpoOeii U CMEIIaHHBIX YKCell. BBIIONHATS yMHOXKEHUE U I€TIEHUE OOBIKHOBEHHBIX JIpoOeil u
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Hmozo

170

204

CMEIIaHHbIX yncen. HaxomuTs 1podb OT yKcia U 4uciio 1o ero Apoou. Mcnoab30BaTh NOHATHS
omHoweHus N nponopyuy Ipu petieHny 3a1ad. [IpuBoauTs mpuMepsl HCIOIB30BaHUS
OTHOIICHHUH B IpakTUKe. MIcroap30BaTh NOHATHE Macuumab TIPH PEILICHUH MPAKTUYECKHX 3a/1a4.
Boruncnsate AMUHY OKPYXKHOCTHU U IUIOIIAAs Kpyra. 300paxaTs TOUKaMi KOOPAUHATHOM
MIPSIMOM ITOJIOKUTEIbHBIE M OTPULIATEIbHBIEC PALIMOHAIBHBIE YNCIIA. BBIOIHATE Cllo)KEeHNE U
BBIUUTAHUE, CPABHEHUE, YMHOXKEHUE U JICJICHNE TOJIOKUTEIbHBIX U OTPUIATEIbHBIX YHCET.
PackpbiBaTh CKOOKH, yIIpOLIaTh BEIPAKEHUS, BEIUNCIATH K03 puimeHT Boipaxkenus. Pemarp
ypaBHEHHUS YMHOXCHHEM WUJIU JIeJICHUEM 00€eHX €ro 4yacTeil Ha OJIHO U TO K€ HE paBHOE HYIIO
YHCJIO IYTEM IIEPEHOCca CIaraéMoro U3 OAHON 4acTu ypaBHEHUS B Ipyryro. PemaTs TEKCTOBbIE
3a/la4M ¢ MOMOIIbIO ypaBHEHU. PemiaTh TeKCTOBBIE 331a4u apu(PMETHYECKUMU CIIOCOOaMHU.
AHanmM3MpoBaTh U OCMBICIMBATH TEKCT 3a/1a4H, epeopMyInpoBaTh YCIOBHE, U3BICKAThH
Heo0X0IMMYI0 HH(POPMAITIIO, MOJEIIUPOBATH YCIOBUE C MOMOIIBIO CXEM, PUCYHKOB, PEeaTbHBIX
IIPEIMETOB; CTPOUTD JIOTUYECKYIO LIEMIOUKY PACCYKIEHUMN; KpUTUUECKU OLICHUBATh I1OJY4E€HHBIH
OTBET, OCYIIECTBISTH CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA COOTBETCTBHE.
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MartemaTuka. Aaredpa 7 kjaacc

Ne Copepxanuie yueOHOTO KomuuecTtBo | XapakTepucTHKa OCHOBHBIX BUIOB JESITEIbHOCTH yUYeHUKA (Ha YpOBHE YUeOHBIX IeWCTBUI)
n/n Marepuaiia 4acoB
3 4
BobipaskeHusi, TOK1eCTBA, 23 26 | HaxoauTh 3HaU€HUS YUCIIOBBIX BBIPAXKEHUH C IEPEMEHHBIMU TP yKa3aHHbBIX 3HAYEHUSX
ypaBHEHHA nepeMeHHbIX. Mcnonp30BaTh 3Haku >,<,<,>, UNTaTh U COCTABJIATH JBOMHbBIC HEPABEHCTBA.
Beipaxxenus 6 7 | BeimonHATH npocTeiire npeodpa3oBaHus BIPaKEHUI: IPUBOAUTH OJAOOHBIE CllaraeMsble,
[IpeoOpa3oBanue BoIpaKEHUN 4 5 | packpbIBaThb CKOOKHM B CyMME WJIM Pa3HOCTH BBIPAKEHUIM.
KontposnbHas pabora Nel 1 1 | Pewath ypaBHeHHs BHIa 8X=D npy pa3anvHbIX 3HAYCHUSX & U D, a TakxKe HECIOKHbIC
YpaBHEHHUs ¢ OAHOU 7 8 | ypaBHEHUS, CBOAALINECS K HUM.
NepeMEHHOMN Hcnonp30Bath anmnapar ypaBHEHUH J1J1s peIlIeHUs] TEKCTOBBIX 3ajlay, UHTEPIPETUPOBATh
Craructuueckue 4 4 | pesynbrar. Mcronb30BaTh NPOCTEUININE CTATUCTUYECKUE XapaKTEPUCTUKU (CpeaHee
XapaKTePUCTHKH apupMeTHyecKoe, pazMax, MojJa, MeiMaHa) /Uil aHaJIu3a psAa JaHHBIX B HECIOXKHBIX CUTYalUIX
KonTponbnas padorta Ne2 1 1

2 DOyHKIHT 11 14 | Beruucnsate 3Ha4eHus PYHKIUH, 3aJaHHOH (HOpMYITOi, COCTABIATH TAOIUIBI 3HAYCHUH (PYHKITUH.
OyHKIUY U UX TpapuKu 5 7 | Ilo rpaduky GyHKIMH HAXOIUTH 3HaYeHHUE (HYHKIIUU 110 U3BECTHOMY 3HAUEHUIO apryMeHTa U
JIuneiinast pyHKIHS ) 6 | pemats oOpaTHYyIO 3a1a4y. CTpOUTH rpaduKu MPSMON IPOTIOPLIHUOHATHHOCTH U JIMHEHHOM
KonTponbnas paborta Ne3 1 1 | dyHKIMH, ONKCHIBATH CBOMCTBA 3THX (pyHKIKH. [ToHUMaTh, KaK BIMACT 3HAK KO3 dunuenra Kua

pacrosokeHne KOOpIMHATHOI riockocTr rpaduku GpyHkimu Y=KX, rae k#0? Kak 3aBucut ot
3HaueHuit Ku b B3anmuoe pacnosnoxenue rpagukoB AByx GyHKIwmii Biuaa y=Kx+b.
WutepnperupoBath rpadMKi peaibHbIX 3aBUCUMOCTEH, OMUCHhIBAeMBIX (hopMmyinamu Buaay=KXx,
raek#0 u y=kx+b

3 CreneHb ¢ HaTypaJIbHBIM 11 15 | BbuncisTh 3HaYEHHs BHIPAKEHUH BHa @ , TJI€ a- IIPOU3BOJILHOE YUCIIO,N- HATYPAbHOE YHUCIIO,
NnoKa3areJjieMm YCTHO U MIMCbMEHHO, a TaKXXe C MOMOIUIbIO KaJIbKyJIsiTopa. POpMYIHpOBaTh, 3alUCHIBAThH B
Crenens 1 ee cBOiiCTBa ) 7 | cuMBonMuecKoil popme 1 000CHOBBIBATH CBOMCTBA CTENEHH C HATypaJIbHBIM MIOKAa3aTeJIEM.
OpnHowIEeHBI 5 7 | IlpuMeHATh CBOWCTBA CTENEHHU I PeoOpa30BaHusl BbIpaKEHNUN. BBIMOIHATE yMHOKEHHE
KonTponbnas padorta Ne4 1 1 | ogHOUIEHOB M BO3BEJCHHUE OJHOWIEHOB B cTeneHb. CTpouTh rpaduku GyHKIUN y:XZI/I y:X3.

Pemats rpaduueckne ypasHernsx =kx+b, x*=kx+h, raek,b - Hexoropsie uncra.

4 MHorouJieHbl 18 22 | 3anuchIBaTh MHOTOWIEH B CTAaHJIAPTHOM BUJE, ONPEIEIIATh CTENeHb MHOTOWIeHa. BhIonHATh
CymMma 1 pa3HOCTb 4 5 | CIOXKEeHHE U BBIYMTAHHE MHOTOWIEHOB, YMHOXKEHHE OJTHOUJIEHA HA MHOTOUJIEH, BBIIOIHATh
MHOTOYJIEHOB pa3ioKeHue MHOTOWICHOB HAa MHOXHTEIH, UCIIONIb3Yys BHIHECEHHE MHOKHUTENS 32 CKOOKH U
[IponsBenenrne MHOrousIeHa U 6 7 | cioco6 rpynnupoBkH. [IpuMeHsTh JeicTBUS C MHOTOWIEHAMH IIPH PEILICHUH Pa3HOOOPa3HbIX
OJITHOUJIEHA 3a/1a4, B YaCTHOCTH MPU PEUIeHUH TEKCTOBBIX 3ajjau C IOMOILbIO YpaBHEHUH
KonTtponbHast pabora Ne5 1 1
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[Tpou3sBeaeHnE MHOTOYJICHOB 6 8

KontponbHas padorta Ne6 1 1

@ opMyJIbI COKPAIIEHHOTO 18 23 | Jloka3bIlBaTh CIIPABEIMBOCTD (DOPMYII COKPAIIEHHOTO YMHOXKEHUS, IPUMEHSATh UX B
YMHOKEeHH S peoOpa3oBaHUU LEJBIX BEIPAKEHUH B MHOTOWIEHBI, @ TAKXKE [ Pa3JI0KEHUS] MHOTOWICHOB Ha
KBanpat cymmbl 1 KBajipat 5 6 | MmHOXHTENH. Vcronb30BaTh pa3inyHbIe MPEOOPa30BaHMUS 1ISIBIX BBIPAKCHUI NIPU PEIICHUT
pasHoOCTH ypaBHEHH, I0KA3aTEIbCTBE TOKACCTB, B 33/1a4aX HA JEITMMOCTb, B BRIYMCICHUH 3HAYCHU I
Pa3HocTh KBagpaToB. 5 8 | HEKOTOPBIX BBIPAKECHUH C MMOMOIIBIO KAJIBKYIATOPA

CyMMa 1 pa3HOCTb KyOOB

Kontponbnas padota No7 1 1

[IpeobpazoBanme MEIbIX 6 7

BBIPAKCHUI

KonTponbnas pabora No§ 1 1

Cucrembl JTHHEHHBIX 15 17 | Onpenenars sSBISETCS JIM Napa YKCEN pPelIeHHeM JaHHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMHU.
YPaBHeHHUii Haxoaute myTéM nepebopa 1ernbie pelieHns JMHEHHOT0 YpaBHEHUS C IBYMS TIEPEMEHHBIMHU.
JIuHeliHbIe YpaBHEHUS C ABYMS 6 6 | Crpouts rpaduk ypaBHeHHs ax+by=C, raea#0 unu b#0. Pemath rpaguyeckum crocodbom
MIEPEMEHHBIMH B UX CHCTEMBI CHCTEMBI JINHEHHBIX YPAaBHEHHI C IByMs MepeMeHHBIMU. [IprMeHsTh cr1oco0 MOICTAaHOBKY H
Perienue cucrem JTMHEWHBIX 9 10 | crocoO ciioKeHwUsI TP PEICHUH CHCTEM JIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU. Pemarh
ypaBHEHHH TEKCTOBBIC 33]]a4M, UCIOJIb3Ys B KAYeCTBE AlIr€OpandecKoil MOAETIH CUCTEMY YPaBHEHHIA.
KonTtponbHas pabora Ne9 1 1 | UnTepuperupoBath pe3ysibTarT, MOJYUYCHHBIN MPU PEIICHUH CUCTEMBI

IToBTOpEHHE 6 19

Wrorosslii 3auer 1 1

WToroBas koHTpoJIbHAs paboTa 2 2
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MartemaTuka. Aaredpa 8 kiaacc

PannonanbHbie 1pooH 23 30 | ®opmynupoBaTh OCHOBHOE CBOMCTBO PAIllMOHAIBLHON APOOU U MPUMEHATH €ro JJs
Parmonanbubie 1poOu 1 ux ) 5 | mpeoGpazoBanus Apodeii. BEIMOIHATE Cli0KeHue, BEBIUNTAHUE, YMHOKECHUE U JICTICHUE

CBOICTBa paloHaIbHBIX Ipo0eii, a TaKkKe BO3BEACHUE APOOU B CTENIEHb. BBIMONHATE pa3inuyHbIe

Cymma 1 pa3HOCTh Ipo0eit 6 8 | mpeoOpa3oBaHUs paIlOHATBHBIX BRIPAKEHUH, TOKA3bIBATh TOKACCTBA. 3HATH CBOMCTBA (DYHKIIMH
KonTpossHas pabora Nel 1 1 | y==, ruek#0, u ymers crpouts eé rpaduk. Mcnosas30BaTh KOMIBIOTED 171 HCCIIEN0BAHKS
[Ipoun3Benenue u yacTHOE 10 15 ¥ .

1pobeit MOJIOKEHUSI rpadrika B KOOPAUHATHOU TIOCKOCTH B 3aBUCHMOCTH OT K

KontposbHas pabora No2 1 1

KBaaparHubie kopHu 19 25 | [IpuBoAMTH IpUMEPHI pallMOHATIBHBIX U UPPALMOHAIBHBIX Yncesl. HaxoauTs 3HaueHus
JleificTBUTENbHBIE YKCIIA 2 3 | apudmMeTHyecKuX KBaAPAaTHBIX KOPHEH, NCTIOIb3Ysl IPU HEOOXOIMMOCTH KAIBKYISTOP.
ApudmeTnueckuii KBaapaTHBIN 5 6 | JlokaspBaTh TEOPEMbI O KOPHE U3 IPOM3BEACHUS M POOH, TOKIeCTBOY @2= |a|, IPUMEHSATD UX B
KOpEHb peoOpa3oBaHusX BeIpakeHHH. OCBOO0XKIATHCS OT UPPAITMOHATLHOCTH B 3HAMEHATEIISAX Apo0ei
CBoiicTBa apuhMETHICCKOro 3 4 | Buma— ,—— . BBIHOCHTb MHOXHTEIb 33 3HAK KOPHS ¥ BHIHOCUTb MHOKUTEIIb IO 3HAK KOPHS.
KBAJ[PaTHOTO KOPHS Ve hive

Kowrpornbuas paGora Ne3 1 1 | Hcronb3oBarh KBaJpaTHBIC KOPHH IS BBIDAXKCHHUSI nejpeMeHHLIX U3 FEOMETPHHMECKHX 1
ITpHMeHeH e CBOHCTB 7 10 | dusuueckux popmyn. CTpouts rpapuk GpyHKIMM Y=+ X U UILUTIOCTPUPOBATH HA rpaduke €€
apru(pMETHYECKOTO KBAJIPATHOTO CBOHCTBA

KOpHS

KonTponbnas paborta N4 1 1

KBaaparHubie ypaBHeHHs 21 30 | Pemartp kBaznpaTHble ypaBHeHUs. HaxonuTe 1o100poM KOPHU KBaJApPaTHOTO YPaBHEHUS,
KBanpaTHOE ypaBHEHHUE U €TI0 10 16 | ucnonb3ys Teopemy Buera. MccrenoBaTh KBaipaTHbIE YpaBHEHUS 10 JUCKPUMHUHAHTY U

KOpHH koa¢pdunrentam. Pemats 1poOHBIE palliOHANIbHBIE YPaBHEHMS], CBOS PELIEHUE TaKUX
KontpomnbHas pabora Ne5 1 1 | ypaBHEeHMI ¢ MOCIEAYIOIIMM UCKITIOUEHHUEM TOCTOPOHHUX KOpHEH. Perate TekCcTOBbIE 3a1auH,
JlpoOHbIe paluoHaIbHbIE 9 12 | ucnonp3ys KBagpaTHBIE U JPOOHBIC ypaBHEHUS

ypaBHEHHUS

Kontponbnas padorta No6 1 1

HepasencrBa 20 24 | ®opMyIMpOBaTh U JOKA3bIBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB. Mcnonp30BaTh anmapar
UYucnoBble HEPABEHCTBA U UX 8 9 | HepaBeHCTB IS OLEHKH IMOTPEITHOCTH M TOYHOCTH MpHOIKeHns. HaxouTh nepecedeHus u
CBOICTBa 00bEeTMHEHNE MHOXKECTB, B YACTHOCTH YMCIIOBBIX IPOMEXYTKOB. PemaTs nuHeiHble
Kontponbnas padota No7 1 1 | HepaBeHcTBa. Pemats cucTeMpl TMHEHHBIX HEPABEHCTB, B TOM YHCII€ TAKHX, KOTOPHIC 3aMMCAHbI B
HepasenctBa ¢ onHOI 10 13 | Buae nBOWMHBIX HEPABEHCTB

MEPEMEHHOMN U UX CUCTEMBI

KontposnbHas pabora Ne§ 1 1

CreneHp ¢ HEJIbIM 11 13 | 3naTh ompeeneHNe U CBOMCTBA CTETICHH C IIEJIBIM TToKazaresneM. [[puMeHsTh CBOMCTBA CTETICHH C
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MmoKa3aTrejieM. DJIeMEHThI
CTATHCTUKH

LIEJIBIM [TOKa3aTeJIeM MPH BHIMOJIHEHUH BBHIUMCIICHUH U IpeoOpa30BaHuil BEIpaKEHUH.
Hcnonb30BaTh 3aluch YMCeI B CTAHAAPTHOM BHUJE JUIS BBIPDAKEHUS U COIIOCTABIICHUS Pa3MEpPOB

CreneHs C eTbIM MTOKa3aTeneM 6 8 | 00BEKTOB, ITUTEILHOCTH MIPOILIECCOB B OKPYKAIOIIEM MHPE.

u e€ CBOICTBA [TpuBOAMTE PUMEPHI PETIPE3CHTATUBHON M HEPEIIPE3CHTATUBHON BBIOOPKH. VI3BIIeKaTh

Konrponsnas padora Ne9 1 1 | uadopmanmro n3 TabaKIl YACTOT M OPTraHU30BHIBATH HH(POPMALIMIO B BU/IE TAOJIUI] YaCTOT,

DJIeMEHTBI CTATUCTHKH 4 4 | cTpOUTH UHTEPBAIBHBIN psijl. MCIONb30BaTh HATIISAHOE MPEICTABICHUE CTATHCTUICCKON
nH(pOpMAIMY B BUJI€ CTOJIOUATHIX U KPYTOBBIX IMArpaMm, MOJIUTOHOB, THCTOTPAMM

IloBTOpEeHue 8 14

Wrorosslii 3auer 1 1

WroroBast kKoHTpoJIbHAs paboTa 2 2
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MaremaTuka. Aaredpa 9 kiaacc

Keaaparuunas ¢pynkuusa Oyukuuu | 22 29 | Beruucasats 3HaueHus QyHKUIUH, 33JaHHOI (POPMYJIOif, a TaKKe IBYMs U TpeMs (opMyaMu.
Y UX CBOWCTBA ) 7 | OnuceiBaTh CBOMCTBA (PYHKIIMI HA OCHOBE UX IpapMuecKoro mpecTaBlICHUS.
KBanpatublii TpéxuneH 4 5 | UnTepnperupoBath rpaduku peanbHbIX 3aBUCUMOCTEN. [1oka3bIBaTh cCXeMaTHUECKH MOJIOKEHHE
KonTponpHas padora Nel 1 1 | Ha KOOPIWHATHOW TUIOCKOCTH IpauKOB (1)yHKLII/II71y:aX2, y:ax2+n, y:a(x-m)z. Crpourts rpaduk
KBaaparnunas GyHkmus u e 8 11 | dyskum y:aX2+bX+C, YMETh YKa3bIBaTh KOOPAMHATHI BEPIIMHBI TapaboIibl, €€ 0Cb CHMMETPHH,
rpadux HanpaBJeHUE BEeTBEU apadoIIbl.
Crenennas ¢pyukmus. Kopens n-it 3 4 | U306pakaTh cXeMaTUYeCKku rpaguk QyHKIUH Y=X"C 4ETHBIM 1 HEYETHBIM N. [IoHMMATh CMBICIT
CTCIICHU 3anucen Buja Ja ,%/ a ¥ T.J1., TAE @ — HEKOTOpoe yucio. FMiMeTs npencraBieHue 0 Hax0xKACHUU
KontpousHas pabora Ne2 1 1 | xopHeii N-if cTeneny ¢ NOMOLIBIO KANBLKYIATOPA
YpaBHeHHs] M HEPABEHCTBA C 16 21 | Pematp ypaBHEHUs TPEThEH U YETBEPTOM CTENEHHU C TTOMOIIBIO PA3JI0KEHUS Ha MHOKHUTEIN U
O/IHOI MepeMeHHoi BBEJICHUS BCIIOMOTaTeIbHBIX IEPEMEHHBIX, B YaCTHOCTU pelliaTh OUKBaApaTHbIC ypaBHEHUSI.
YpaBHEHHUsI C OJHOU IIEPEMEHHON 8 12 | Pemats npoOHBIE pallMOHATFHBIE YPABHEHUS, CBO/ISA UX K LEJIBIM YPAaBHEHHSM C ITOCIIEAYIOIIEH
KoHnTtposbHas padora Ne3 MPOBEPKOUN KOpHEH.
HepasencrBa ¢ 01HOM IEpEMEHHON 1 1 | Pemare HepaBeHCTBA BTOPO CTEIIEHH, UCTIONB3Ys Tpaduueckue npeacrasieHus. Mcnoap3oBarb
KonTponbnas pabota Ned 6 7 | METOJl UHTEPBAJIOB VISl PEIICHUS HECIOXKHBIX PallMOHAILHBIX HEPABEHCTB
1 1
YpaBHeHHUsI 1 HEPABEHCTBA C 17 24 | Ctpouts rpauku ypaBHEHUH C IByMs IEPEMEHHBIMH B MIPOCTEHUIIHNX ClTy4yasx, Koraa rpadukom
ABYMSA NMepeMeHHbIMH Y paBHEHHS SBJIIETCS NpsimMast, mapadouia, Turepooa, OKpyKHOCTh. Vcronb30BaTh UX 1S TpaduuecKoro
C IByMsI IEPEMEHHBIMU U UX 12 16 | pemeHus cucteM ypaBHEHUH C JBYMS IEPEMEHHBIMU.
CUCTEMBI Pemrats crtoco60M MOJICTaHOBKH CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B KOTOPBIX
HepaBeHcTBa ¢ 1Byms nepeMeHHbIMU | 4 7 | OJHO ypaBHEHUE MEPBOM CTENEHH, a IPYroe — BTOPO CTENEHH.
U UX CHCTEMBI Pemartb TekcTOBBIE 3a/1a4M, UCIIOJIb3YS B KAYECTBE alre0panyeckoil MOJeNH CUCTEMY YpaBHEHUN
Konrtponsnas padora Ne5 1 1 BTOPOM CTETEHU C ABYMS MIEPEMEHHBIMU; PELIaTh COCTABIEHHYIO CUCTEMY, HHTEPIPETHPOBATh
pe3ynbTaTt
ApudmMernyeckas u 15 17 | IlpuMeHATh UHAEKCHBIE 0003HAUYEHHUS Ul WIEHOB MocienoBaTenbHoCTe!. [IpruBoauTh nprMepsl
reoMeTpuyecKasi Nporpeccuu 3aJJaHMs [oCTIeI0BaTeNbHOCTEN (POPMYIIO N-TO YiIeHa U PeKyPPEHTHON (POPMYIIOi.
Apudmerndeckast mporpeccus 7 8 | BeiBoauTh GOpMyITBI N-TO WieHa apUPMETHIECKON MPOTPECCHH U TEOMETPHUYECKON TIPOTPECCHUH,
KonTtponbHas pabora Ne5 1 1 | cymMsI iepBbli N WieHOB apupMETUYECKON  FeOMETPUUECKOM MPOrpeccuid, pemaTh 3a1a4u ¢
I'eomeTpuyeckas nporpeccus 6 7 | ucnonp3oBaHueM 3THX (opMyJl. Jloka3bIBaTh XapaKTEPUCTUYECKOE CBOMCTBO apupMETHIECKON U
KonTpomnbHas padota Ne6 1 1 | reomerpudeckoii Mporpeccuil.
Pemiate 3a1a4n Ha CIIOKHBIE MPOLIEHTHI, UCIIOJIB3Ys TPH HEOOXOAUMOCTH KAJIBKYIISATOP
DJIeMeHTbI KOMOMHATOPUKH U 13 17 | BemmonHuTh nepebop Bcex BO3MOXKHBIX BApUAHTOB IS iepecuéTa 00BbEKTOB U KOMOMHALIMH.
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TeOPHUH BEPOSATHOCTH DJIEMEHTHI [TpumMeHsATH PaBUII0O KOMOWHATOPHOTO YMHOKCHUSI.

KOMOWHATOPHUKHU 9 11 | Pacmo3HaBaTh 3a/1a4u Ha BBIYMUCICHUE YHCIIA IEPECTAHOBOK, Pa3MEIIeHUH, COUeTaHUN 1

HavanbHble cBeieHus U3 TEOPUU 3 5 | IpUMEHSATH COOTBETCTBYIOLINE (DOPMYIIBI.

BEPOSATHOCTEH Boruncnsate yacToTy ciiy4aiiHOTO coObITUSA. OIIeHUBATh BEPOSITHOCTh CIIy4allHOTO COOBITHUS C

KonTtponbnast padora Ne7 1 1 | noMoIIbIO YACTOTHI, YCTAHOBJIEHHOMN ONBITHBIM IyTEM. HaxoauTh BEPOSITHOCTH CIIy4aiHOTO
COOBITHS Ha OCHOBE KJIACCUUYECKOTO OIpe/ieTIeH s BepOosTHOCTHU. [IpuBOAUTH puMepbl
JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI

6 | [loBTOpeHue 19 28
Hrorosast KoHTpoIbHAs paboTa 2 2

Maremaruka. I'eomerpus. 7 kiace

Howmep Copepxanue Komnu- XapakTepUCTHKa OCHOBHBIX BUJIOB JESATEIbHOCTH YUEHHKA (HAa YPOBHE YUEOHBIX
napa- Mmarepuaia 4eCTBO NecTBUIN)
rpaga 4acoB
I'naBa |. HauaabHble 10 OOBSICHATD, YTO TAKOE OTPE30K, JIyd, YroJl, Kakue GUTrypsl Ha3bIBAIOTCS PaBHBIMU, KaK CPABHUBAIOTCS U
reoMeTpuuyecKHe cBeJeHHs U3MEPSIIOTCSA OTPE3KU U YIJIbl, 4YTO TAKOE IpajyCc U rpajycHas Mepa yria, Kakoi yroJy Ha3plBaeTcs
1,2 [Ipsimast u oTpe30K. 2 HNPSIMBIM, TYIIBIM, OCTPBIM, pa3BEPHYTHIM, UTO TaKOE€ CEpeMHA OTPE3Ka U OMCCEKTpHCa yriia, Kakue
JIy4 u yron yTJIbl Ha3bIBAIOTCSA CMEKHBIMHM U KaKue BepTHKAIbHBIMU; (POPMYIMPOBATH 1 0OOCHOBBIBATh YTBEPXK/E-
3 CpaBHEHHE OTPE3KOB U 1 HUSI O CBOMCTBAxX CMEKHBIX U BEPTUKAIbHBIX YIJIOB; OOBSICHATh, KaKue MpPsIMble Ha3bIBAIOTCS
yTJIOB NepHeHIUKYIIpHbIMU; GOPMYIMPOBATh U OOOCHOBBIBATH YTBEP)KJCHHE O CBOMCTBE JIBYX MPSIMBIX,
4,5 N3mepenue oTpe3kos. 3 MEepPIEHIUKYIISIPHBIX K TPETheil; n300pa)kaTh M paclo3HaBaTh yKa3aHHbIE MpocTeiine GUrypsl Ha yepre-
N3mepenue yrios kKax; peuaTh 3aJa4yu, CBI3aHHbIE C 3TUMH IPOCTEHIIUMHU (UTYypaMu
6 [eprieHAUKyIApHBIE 2
psIMbIE
Pemenne 3anau 1
KontponbHas pabora 1
Ne ]
I'aasa |l. Tpeyroabauku 17 OOBsCHATH, Kakas (pUrypa Ha3bIBAETCS TPEYTOJILHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, YTJIbI U IEPUMETP
1 [lepBebIit mpu3HAK 3 TPEeYroJibHUKA, KAKOM TPeyrojJbHUK Ha3bIBAE€TCSI paBHOOEIPEHHBIM M KaKOW PaBHOCTOPOHHUM, KaKHe
paBEHCTBA TPEYroJIbHUKU Ha3bIBAIOTCA PaBHBIMU; N300pa)kaTh U Paclo3HaBaTh Ha YEPTEKax TPEYroabHHUKU U UX
2 TPEyTroJIbHUKOB 3 3JE€MEHTHI; GOPMYIHPOBATh U JJOKA3bIBaTh TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB;
3 Menuansl, OOBSCHATH, UTO Ha3bIBACTCA MEPIEHIUKYISIPOM, TPOBEAEHHBIM U3 JAHHON TOUKH K JaHHOH NMPsIMOH;
OHCCEKTPUCHI U 4 (hopMyIIHpOBaTh U JOKA3bIBATh TEOPEMY O MEPHEHIUKYIISIPE K IPAMON; 00BSICHIThH, KAKUE OTPE3KU
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BBICOTBI TPEYTOJIbHUKA

HA3BIBAIOTCA MEUAHON, OMCCEKTPHUCOM U BBICOTOM TPEYroJibHUKA; (OpMyIHpOBATh U JOKa3bIBaTh

4 Bropoii u TpeTuii TEOpPEMBI O CBOMCTBAaX paBHOOEIPEHHOTO TPEYTOJIbHUKA;, PEIIaTh 3aa4H, CBI3aHHBIC C TPU3HAKAMU
IIPU3HAKU pPAaBEHCTBA 3 pPaBEHCTBA TPEYTOJBLHUKOB U CBOWCTBAMU PaBHOOCAPEHHOTO TPEYTOIbHUKA; (DOPMYIH POBATH
TPEYroJIbHUKOB 3 ompe/iesIeHue OKPYKHOCTHU; OOBSICHATH, UYTO TAKOE€ LIEHTP, PAANYC, XOp/Aa U JUAMETP OKPYKHOCTH;
3ajaun Ha IOCTPOEHUE 1 pemaTh NpocTeiine 3a1a4i Ha IOCTPOEHHE (IIOCTPOEHUE YIJIa, PABHOT'O JAHHOMY, IIOCTPOEHUE
Pemienue 3anau OMCCEKTPUCHI yIila, IOCTPOCHUE NEPIEHIUKYISAPHBIX MPSIMBIX, IOCTPOCHUE CEPEUHBI OTpe3Ka) U Oosee
KonrponsHas pabora CJIOXHBIE 3a7a4, UCIIOJIb3YIOIINE YKa3aHHbIE IPOCTEHMIIINE; COITOCTABIIATh IOIYYEHHBIN Pe3ybTarT ¢
No 2 yCIIOBHEM 3a/lauil; aHAJIM3UPOBATh BOZMOXKHbBIE CIIydau

I'naa l11. IlapanjeabHble npsiMble 13

1 [Ipu3naku 4 DopMynupoBaTh ONpeaesCHHE MapaUIeIbHbIX MPSAMBIX; O0BICHATH C IOMOIIBIO PUCYHKA, KaKUe YTJIb,
MapajuieIbHOCTH JABYX o0pa3oBaHHbIE [IPH MIEPECEUCHUH JABYX MPSIMBIX CEKYIIEH, HA3bIBAIOTCS HAKPECTIEKAIINMU, KaK1e
IIPAMBIX OIAHOCTOPOHHUMHU U KAKHEC COOTBCTCTBCHHBIMMU (1)OpMy.HI/Ip0BaTI) M JOKa3bIBAThb TCOPEMBI, BhIpaXXaro I

2 Akcuoma napanienbHbIX 5 MIPU3HAKYU MapaIeTbHOCTH ABYX MPSAMBIX; OOBACHITH, YTO TAKOE aKCHOMBI T€OMETPHUU U KaKue
IIPSIMBIX aKCHOMBI YK€ MCITOJIb30BAJIMCh paHee; (HOpMyIHpPOBATh AKCHOMY ITapaUICIbHBIX MPSIMBIX M BHIBOJUTH
Pemenue 3anau 3 clencTBHs U3 He€; GopMyITHUpOBaTh
KonTponbnas padora Ne 1 1 JI0KA3bIBATh TEOPEMBI O CBOMCTBAX MAPAJUIEIBHBIX MPSMBIX,

3 oOpaTHbIe TeOpeMaM O MPU3HAKAX MapauIeIbHOCTH, CBI3aHHBIX C HAKPECT JICKAIIUMH,
COOTBCTCTBCHHBIMU U OJHOCTOPOHHUMM YIJIaMH, B CBA3U C 3TUM O6T)$ICH$ITI), YTO TAKO€ YCJIOBUC U
3aKJII0UEHUE TEOPEMBI, KaKasi TeopeMa Ha3bIBaeTCsl 0OpaTHOM MO OTHOIICHUIO K TAaHHOU TEOpeMe;
OOBSACHSTH, B 4YEM 3aKIIFOUACTCS METOJ JIOKA3aTEIbCTBA OT MPOTUBHOTO: (POPMYITHPOBATH M JOKA3hIBAThH
TeopeMbI 00 YTiiax ¢ COOTBETCTBEHHO MapalUIeIbHBIMU U MEPIEHAUKYISIPHBIMA CTOPOHAMU;TPUBOIUTH
MIPUMEPHI UCIIOJIB30BAHUS 3TOTO METO/1a; PeliaTh 3aJjaul Ha BBIYHUCIICHHE, 10Ka3aTelbCTBO U TOCTPOCHUE,
CBSI3aHHBIE C MapaIeNbHBIMH MPSIMBIMH

I'nasa V. CooTHOIEHUS MEXKTY 18 ®opMyIHpOBaTh U JI0Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O BHEIIHEM YIJIE
CTOPOHAMM M yIJIaMH TPEYroJbHUKA; MPOBOJUTH KIACCH(PHUKAIINIO TPEYTOJIBHUKOB MO yriam; GopMyIHpOBaTh U JOKA3bIBAThH
TPeyrojbHUKAa TEOPEMY O COOTHOIICHUSIX MEXJly CTOPOHAMU U YIiaMH TpeyrojbHUKa (IpsMoe U 00paTHOE
1 CymmMa yriioB 2 YTBEPXKACHUSI) U CIIEJICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYTOJIbHUKA; (HOPMYIHPOBATh U
TPEYroJIbHUKA JI0OKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB (IIPSMOYTOJIbHBIN TPEYrOJbHUK C
2 COOTHOIIEHUST MEKTY yraoMm 30°, mpU3HaKKU PaBEHCTBA MPSMOYTOIBHBIX TPEYTOJIBHUKOB); GOPMYITUPOBATH OMPEICICHUS
CTOPOHAMU U yIriaamu 3 paccTosHUS OT TOYKHU A0 MPSIMOM, pacCTOSHUS MEXKAY MapaJUIeIbHBIMHA PSAMBIMU; pelIaTh 3aJ1a4y Ha
TpPEyTroJbHHUKA BBIYMCIIEHUE, JOKA3aTENbCTBO U IOCTPOEHUE, CBSI3aHHBIE C COOTHOILLIEHUSIMU MEX]1y CTOPOHAMU U yTIIaMHU
KonTtponbnas pabora Ne 4 1 TPEYTOJIbHUKA M PACCTOSTHUEM MEXIY MapaJIeIbHBIMU MPSMBIMH, TP HEOOXOIMMOCTH MTPOBOJIUTH MO X0y
3 [IpsmoyronbpHBIE 4 pelIeHust JOMOIHUTENbHbIE TOCTPOEHHUS, COTOCTABIIATh MOJTYYEHHBIN pe3ylbTaT ¢ YCIOBUEM 3a/1a4H, B
TPEYTOJIbHUKHU 3a/layax Ha OCTPOCHHE UCCIIE0BATh BOZMOXKHBIE CIydau
4 [TocTpoenue

TPEYTOJNBbHUKA TI0 TPEM
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JICMCHTaAM
Penrenune 3amay
KontponbHast pabora Ne 5

= Wb

IloBTOpeHue. Pemenue 10
3aga4
Maremartuka. I'eomerpus. 8 kiacc
Homep Copepxanue matepuana | Komu- XapaKTepuCTUKa OCHOBHBIX BU/IOB JCSITEIbHOCTH YU€HUKA (HA yPOBHE YUEOHBIX
napa- YECTBO JeUCTBUI)
rpada 9acoB
I'maBa V. YeTbIpEXyroibHUKH 14 OOBCHATH, YTO TAaKOE JIOMaHasi, MHOIOYT'OJIbHUK, €r0 BEPIIMHbI, CMEKHbBIE CTOPOHBI,
1 MHOroyrojabHuKu 2 JMaroHaiy, n3o0paxaTh U paclio3HaBaTb MHOTOYT'OJIbBHUKHU Ha YepTexkax; OKa3bIBaTh HJie-
2 [Tapannenorpamm u 6 MEHTBl MHOTOYTOJbHMKA, €r0 BHYTPEHHIOIO U BHEILHIOI 00JacTH; popMynupoBarthb
Tpaneunus OTpeJIEJICHUE BBITYKJIOIO MHOTOYTOJIbHUKA; N300pa’kaTh U PACcIIO3HABATH BBITYKJIbIE U HEBBI-
3 [IpsimoyroabHUK, poMO, 4 HYKJIbIe MHOTOYTOJIbHUKU; (OPMYIUPOBATh U IOKA3bIBaTh YTBEPXKACHUS O CYMME YIJIOB
KBajpar BBIITYKJIOT'O MHOTOYT'OJIbHUKA U CYMME €0 BHEIIHUX YIJIOB; OOBSCHATh, KAKUE CTOPOHBI (BEp-
Pemenue 3agau 1 IIMHBI) YETHIPEXYTOJIbHUKA HA3bIBAIOTCS IPOTUBOIOI0KHBIMU;(POPMYIHPOBATE ONPEIEIICHUS
Kontponbnas padota No 1 napajiesiorpaMmma, Tpareluu, paBHOOSAPEHHON U TIPSIMOYTOJLHOM Tpareuii, MPsIMOYTOJIbHUKA,
1 pomOa, KBaJgpaTa; U300pakaTh M paclo3HaBaTh 3TU YEThIPEXYTOIbHUKH; (POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKJIE€HHUS 00 UX CBOMCTBAaX M NMpHU3HAKaX; pellaTh 3aJa4u Ha BhIUYMCIICHUE,
JTI0Ka3aTeIbCTBO U MOCTPOEHHUE, CB3aHHBIE C 3TUMH BHJIAMH YETHIPEXYTOJIbHUKOB; OOBACHSATH,
KaKHe JIB€ TOUYKHU Ha3bIBAIOTCSI CAMMETPUYHBIMUA OTHOCUTEIBHO MPSIMON (TOUKH), B KAKOM CiIydae
¢durypa Ha3pIBaeTCd CUMMETPHUYHON
I'nasa VI. Ilnomaase 14 OOBACHATH, KaK MPOU3BOJAUTCS U3MEPEHUE TUIONIaIeii MHOTOYTOJbHUKOB, KaKue
1 [Tnomans 2 MHOTOYTOJIbHUKH Ha3bIBAIOTCS PAaBHOBEJIMKUMU U KaKHUE PABHOCOCTABIECHHBIMY;
2 MHOTOYTOJIbHHUKA 6 (GbopMynHpoBaTh OCHOBHBIE CBOMCTBA IJIOMIA/IEH U BBIBOJUTDH C UX MTOMOIIBIO (POPMYJIIbI
[Tnomann IIoIIaIed NpSAMOYTOJIbHUKA, apajieIorpaMMa, TpeyrojabHUKa, Tpanenuy; GopMyIupoBaTh U
3 napajuiesiorpaMmma, Tpe- 3 JIOKa3bIBaTh TEOPEMY 00 OTHOIIEHUH ILJIOIIA el TPEYTOJbHUKOB, UMEIOIINX 10 PABHOMY YTy,
YrOJIbHUKA U Tpareuuu 2 dbopmynupoBath U JoKaszbBaTh TeopeMy Iludaropa u obpaTtHyto eif; BeIBoAUTH hopmyny ['epona
Teopema [Tudaropa 1 JUTSL TTOIIAIM TPEYTOoIbHUKA; PellaTh 3aJa4i Ha BBIUKCIEHUE U J10Ka3aTelbCTBO, CBA3aHHbBIE C
Pemenue 3anau dopmynamu romaeit u reopemoii [Tudaropa
KonTponbnas padorta Ne 2
I'nasa VII. ITogo6unie 19

TPEyroJbHUKH
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1 Onpenenenue mogo0HBIX 2 OOBACHATH MOHATHE MPOMOPIUOHATLHOCTH OTPE3KOB; (HOPMYIUPOBATH OMPEACICHUS MTOA00HBIX
TPEYroJLHUKOB TPEYTroJIbHUKOB U K03 durreHTa noaoous; GopMynupoBaTh 1 J0Ka3bIBaTh TEOPEMBI: 00
2 [Tpu3znaku nmogo0ust 5 OTHOILIECHUH IIJIOIA/IeH MOAOOHBIX TPEYTOIbHUKOB, O MIPU3HAKAX MMOJ00HS TPEYTOJIbHUKOB, O
TPEYroJbHUKOB cpeaHel JIMHUM TPEyrojbHHUKa, O IePEeceUeHUH MEANaH TPeyroibHHUKa, O IPOMOPIMOHAIBHBIX
KontponsHas padora Ne 3 1 OTPE3Kax B MPSMOYTOJILHOM TPEYTOJIbHUKE; OOBIACHATH, YTO TAKOE METOJI TIOJJO0HS B 3a/1a4ax Ha
3 IIpumenenue nonobus K 7 HOCTPOEHUE, U IPUBOJUTH IPUMEPHI IPUMEHEHHUS 3TOT0 METOAA; 00BACHATh, KAaK MOKHO
JI0Ka3aTeNIbCTBY TEOPEM U MCII0JIb30BaTh CBOMCTBA MOJIO0OHBIX TPEYTOJIbHUKOB B H3MEPHUTEIBHBIX paboTax Ha MECTH OCTH;
pEeLIeHUIO 3a1a4 OOBSICHATh, KaK BBECTH NOHATHE 000U JJIs IPOU3BOJIBHBIX (pUryp; GopMynupoBaTh
4 CooTHOLICHUS MEXKIY 3 OTIpe/IeNICHNUs] U WILTIOCTPUPOBATH MOHIATHSA CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO yIJia MPsIMO-
CTOpPOHAMH U yIilaMu YTOJIBHOT'O TPEYI'OJIbHUKA; BBIBOAUTH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAYCHUS
IPSAMOYTOJILHOTO Tpe- CUHYyCa, KOCUHYca U TaHreHca Juist yrioB 30°, 45°, 60°; pemars 3aaun, CBA3aHHbIE C 10J00MEM
yroJbHHUKA TPEyroJbHUKOB, JJIsl BEBIYMCIEHUS 3HAYEHUM TPUrOHOMETpHYECKUX (DYHKLMNA HCIOJIb30BATh
KonTponbhas padora Ne 4 1 KOMIIBIOTEPHBIE TPOTrPaMMBbl
I'aasa VIII. OxkpyxkHoCTh 17
1 KacarenbHas k 3 HccnenoBaTh B3aMMHOE PAcIIONIOKEHHE MPSIMOI U OKPY>KHOCTH; (pOPMYIUPOBAThH ONpE/ICICHNE
OKPY>KHOCTH 4 KacaTelIbHOU K OKPY)KHOCTH; (DOPMYJIHPOBATH U IOKA3bIBATH TEOPEMBI: O CBOMCTBE KacaTeIbHOMH,
2 LlenTpanbHble 1 0 MpU3HAKEe KacaTelbHOM, 00 OTpe3Kax KacaTeIbHbIX, IPOBEIEHHBIX U3 OJHOM TOUKU;
BITMCAHHBIE YTJIbI 3 (dbopMynHpOBaTh MOHATHS [IEHTPAILHOTO YIJIa M TPAJAyCHON MEPHI IYTHU OKPY>KHOCTH;
3 YeTbIpe 3aMeyaTesbHbIe (bopMynupOBaTh U 10Ka3bIBATh TEOPEMBI: O BIMCAHHOM YTJI€, O IPOU3BEACHUU OTPE3KOB
TOYKH TPEYTOJIbHUKA 4 nepeceKamuxcs Xopa; GopMyIHpOBaTh U IOKA3bIBaTh TEOPEMBI, CBSI3aHHBIC C
4 BnucanHas u onucanHas 3aMeyaTes]bHbIMU TOUKAMU TPEYTOJIbHUKA: O OMCCEKTpUCe yIila U, KaK ClIeJCTBUE, O
OKPY>KHOCTH 2 nepecedyeHn OUCCEKTPUC TPEYTOIBHUKA; O CEPEAMHHOM MEPIIEHANKYISAPE K OTPE3KY H, KaK
Pemenue 3agau 1 CJIEJICTBUE, O IEPECEUCHNUN CEPEIUHHBIX NMEPIEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA; O
KonTponbnas padora Ne 5 MIEPECEUEHUH BBICOT TPEYTOJIbHUKA; (POPMYIHPOBATH OMPENEICHHS OKPYKHOCTEH, BIUCAHHOM B
MHOTOYTOJIbHUK M ONTUCAaHHON OKOJIO MHOTOYTI'OJIbHUKA; (OPMYIHPOBATh U JOKa3bIBATh
TEOpPEMBbI: 00 OKPYKHOCTH, BHUCAHHON B TPEYT'OJBHUK; 00 OKPY>KHOCTH, OIMCAHHOM OKOJIO
TPEYTOJbHUKA; O CBOHCTBE CTOPOH ONMMCAHHOTO YETHIPEXYTOIBHUKA; O CBOHCTBE YIJIOB
BIIMCAHHOTO YEThIPEX yTOJbHUKA; pEIIaTh 33141 Ha BHIYMCIIEHUE, JOKA3aTeIbCTBO U
MOCTPOCHUE, CBSA3aHHBIE C OKPY)KHOCTHIO, BHIUCAHHBIMH U OITMCAHHBIMU TPEYTOJbHUKAMHA H
4eThIPEXYTrOJIbHUKAMU; UCCIEI0BaTh CBOMCTBA KOH(UTYpalMii, CBI3aHHBIX C OKPYKHOCTBIO, C
MOMOIIHI0 KOMIIBIOTEPHBIX MPOTPaAMM
IToBTOopenue. Pemienue 3aga4 4
MaremaTuka. I'eomerpus. 9 kiacc
| Homep | Copepxanne matepana | Komn- | XapaKTepuCTHKAa OCHOBHBIX BUIOB J€SITEIbHOCTH YU€HUKA (HAa YPOBHE YUEOHBIX
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napa- YECTBO JeUCTBUI)
rpada 4acoB
I'nasa | X. BekTopsl 8 ®opMysIHpoBaTh ONpENEICHNs U WUTFOCTPUPOBATh MOHATHS BEKTOPA, €ro JUIMHBI, KOJJIUHEAPHBIX U
1 [Tonsatue BexTOpa 2 pPaBHBIX BEKTOPOB; MOTHBUPOBAThH BBEJICHUE MOHATHI U NEHCTBUH, CBI3aHHBIX C BEKTOPaMH,
2 CrnoxeHue U BBIYMTAHUE COOTBETCTBYIOIIMMH IPUMEPAMHU, OTHOCAUIMMHUCS K (PU3UIECKUM BEKTOPHBIM BEJIUYNHAM;
3 BEKTOPOB 3 IPUMEHSTH BEKTOPHI U JCHCTBUS HaJ HUMHU MIPH PEHICHUH F€OMETPUYECKHUX 3a]1a4
YMHOXEHHE BEKTOpa Ha 3
yucio. Ilpumenenue
BEKTOPOB K PEILEHHIO 3a]a4
I'naBa X. MeToa KoopauHaT 10 OOBACHATH U WITFOCTPUPOBATH IOHATHS NPSIMOYTOJIBHON CUCTEMBI KOOPJUHAT, KOOPAUHAT TOUYKH U
1 Koopaunats! BekTopa 2 KOOPJIMHAT BEKTOPA; BBIBOJUTH U UCIOJIb30BATh IIPH PEHICHUH 3a7a4 (POpMYIIbl KOOPAUHAT CEPEIUHBI
2 [Ipocreiimue 3anauu B OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSIHUSA MEXAY ABYMS TOUKaMH, YpaBHEHHUS OKPYKHOCTH U IPSIMON
KOOpAMHATaX 2
3 VYpaBHEHUS OKPYXKHOCTU U
npsIMOH 3
Pewenue 3anau 2
KonTponbnas pabora Ne 1 1
I'naBa XI. CooTHOIIEHHST MEKIY 11 ®opmynupoBaTh U HILTIOCTPUPOBATH ONPENIEICHUS CHHYCA, KOCUHYCA, TAHI€HCA U KOTAHI'€HCa YIJIOB OT
CTOPOHAMH U yIJIaMH 0 no 180°; BEIBOAUTH OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO U (HOPMYJIBI IPUBEICHUS,
TpeyrojbHuka. CkajsipHoe (bopMyIupoBaTh U 10Ka3bIBaTh TEOPEMBI CHHYCOB U KOCHUHYCOB, IPUMEHATh UX MPHU PELICHUH Tpe-
npou3BeJeHue BEKTOPOB YTOJIBHUKOB; OOBSCHATD, KaK UCIIOJIB3YIOTCS TPUTOHOMETPUUYECKHE (DOPMYITBI B MUBMEPUTENBHBIX paboTax
1 CuHyc, KOCUHYC, TaHT'€HC, 3 Ha MECTHOCTH; (OPMYIUPOBATh ONPEACICHHS yrila MEXly BEKTOPAMH U CKaJSIPHOI'O MIPOU3BEICHUS
KOTaHTEHC yIJia BEKTOPOB; BEIBOAUTH (OPMYITY CKAISPHOTO MPOU3BEACHUS Yepe3 KOOPIUHATH BEKTOPOB;
2 CooTHOLICHUS MEXK Y 4 (bopMynupoBaTh 1 OOOCHOBBIBATH YTBEPXKIEHHE O CBOMCTBAX CKAISIPHOTO MPOU3BE/IEHNUS; HCII0JIb30BATh
CTOPOHAMH U yTIaMH CKaJISIpHOE TIPOU3BEACHNE BEKTOPOB IPU PEIICHUH 33724
TPEYroJIbHUKA
3 CkansipHOE TPOU3BEICHUE 2
BEKTOPOB
Pemenue 3anau 1
KonrtponbHas pabora Ne 2 1
I'nasa XIl. lanna okpyskHOCTH U 12 dopMyaupoBaTh ONpeiesIeHNE MPABUILHOTO MHOTOYTOJbHUKA; (OPMYJIHUPOBATH U JJOKA3bIBATh
IJI0LIAAb Kpyra TEOpeMBbl 00 OKPYXKHOCTAX, ONMMCAHHON OKOJIO MPaBUIBHOTO MHOT'OYTOJIbHUKA U BIUCAHHOU B HEro;
1 [TpaBunbHBIE 4 BBIBOJIUTH M UCITOJIB30BaTh (POPMYJIBI U BEIYUCIICHUS TIJIOMIAIN TPABUIBHOTO MHOTOYTOJIBHUKA,
2 MHOT'OYTOJIbHUKY J[rHa 4 €ro CTOPOHBI U paJuyca BIUCAHHONW OKPYKHOCTH; peIlaTh 3aJa4l Ha MOCTPOEHUE MTPABUIIBHBIX

OKPYXHOCTH W IJIOMIAJb

MHOT'OYT'OJIbHUKOB; OOBSICHATEL MOHATHS OJIUHBI - OKPYXXHOCTH U IJIOIIAAW Kpyra, BEIBOJAWUTH
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Kpyra

(GbopMyIIBI ISl BBIYKUCICHUS JUIMHBI OKPYXHOCTHU M JUTMHBI AYTH, TUIOIIAIU KPYyra U MIOLIaau Kpy-

Pemenue 3anau 1 FOBOTO CEKTOPAa; MPUMEHSTH 3TH (GOPMYJIbI IPU PEIICHUH 3a/1a4
KonTtpomnsHast pabora Ne 3
I'masa XIII. [IBuxenus 8 OOBSICHSATH, UTO TaKOE OTOOpaKEHHUE TIIIOCKOCTH Ha ce0sl M B KAKOM CIIydae OHO Ha3bIBACTCS
1 [TonsiTue ABM>KEHUS 3 JIBIKEHUEM ITIOCKOCTU; OOBSICHATH, YTO TAKOE OCEBas CUMMETPHSI, IEHTpaJIbHasi CUMMETpPHSI,
2 [MapannenbHblii IepeHoc U 3 napaJiyIeNIbHbIN MePEHOC U MOBOPOT; OOOCHOBBIBATH, YTO 3TH OTOOPAKEHUS IJIOCKOCTH Ha ceOst
MIOBOPOT ABJISIOTCS JBHKCHUSIMH; OOBSICHSATH, KAaKOBa CBSA3b MEXIY JABHKCHHUSIMU U HAIOKCHUAMH;
Pemenue 3amau 2 WJUTIOCTPUPOBATh OCHOBHBIC BHUJIBI IBUKEHHI, B TOM YHCJIE C MOMOIIBI0 KOMIBIOTEPHBIX MPOTPaAMM
Kontponbnas padota Ne 4 1
I'masa X1V. HauajabHble cBeleHHs 8 OOBSACHATH, UYTO TAKOE MHOTOTPAaHHUK, €T0 TpaHu, péOpa, BEPIINHBI, TUATOHAIIN, KAKOU
n3 CTepeoMeTpuu MHOTOIPAaHHHMK Ha3bIBAETCS BBITYKJIBIM, YTO TAKOE N-YroJbHAs PU3Ma, €€ OCHOBaHHUsI, OOKOBbIE
1 MHororpaHHuKH 4 rpaHu U 60KOBBIe pEOpa, KaKas MpU3Ma Ha3bIBACTCA MPSAMON U KaKas HAKJIOHHOM, YTO TaAKOE BbICOTA
2 gggingli/I(})IBerHocm 4 MPU3MBI, KaKas IPU3Ma Ha3bIBACTCS MApaUICIICIIAIICIOM U KaKOU MapaslICIeHIIe]] Ha3bIBaCTCs
IPSIMOYTOJIbHBIM; (POPMYITUPOBATH K 0OOCHOBBIBATH YTBEPKICHUS O CBOMCTBE AMAroHamei
napajuiesieuIieIa ¥ O KBaIpaTe JHaroHaIH MPSIMOYTOJIHHOTO MapalieIenue1a;00bsCHITh, YTO TAKOE
00BEM MHOTOTPAaHHHKA; OOBSICHATh, KAKOW MHOTOTPAHHUK HA3bIBA€TCS MUPAMUJIOH, YTO TaKOe
OCHOBAaHHE, BEpIIMHA, OOKOBBIC TpaHH, OOKOBBIC pEOpa M BRICOTA TUPAMHU/IBI, KaKas IIHpaMUIa
HA3bIBACTCSI MPABUIILHOM, YTO TaKkoe anodema npaBUIbLHOM MUPaMUIbI, OOBSICHITH, KAKOE TEIO
HAa3bIBACTCSI MIJIMHPOM, YTO TAKOE €ro OCh, BEICOTA, OCHOBAHHUS, paInyC, OOKOBAsI TOBEPXHOCTb,
obOpasyromue, pa3BEpTka OOKOBOI MOBEPXHOCTH, KAKUMHU (DOPMYIIaMU BBIPAKAIOTCS 00BbEM U TIJIOMIA b
OOKOBOI MOBEPXHOCTH IUIHHIPA; 00BSICHITH, KAKOE TEJI0 HAa3bIBACTCS KOHYCOM, UTO TAKOE €0 OCh,
BBICOTa, OCHOBaHME, 00OKOBasi MIOBEPXHOCTh, 00pa3yroiue, pa3BEpTka OOKOBON MOBEPXHOCTH, KAKUMHU
dbopmynamMu BeIpakaroTcsi 00bEM KOHYCa U TUIOIIaAh OOKOBOM MOBEPXHOCTH; OOBSICHATH, KaKas
MOBEPXHOCTh Ha3bIBaeTCs cpepoil M Kakoe TeJI0 Ha3bIBACTCS IIAPOM, UTO TAKOE PAUuyC U TUaMeTp
cepsl (1mapa), pacrno3HaBaTh Ha PUCYHKaX MPU3MY, apaJlJIeenune1, MUpaMuIy, HHJIHHIP, KOHYC,
map
006 akcuomax 2
IIAHUMETPHUH
IMoBTOpeHue. Pemenue 9
3ajaau.
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