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AHHOTaNHUA
PaGouas nmporpamma 1o MmaTeMaTuKe COCTaBJIEHA B COOTBETCTBUH C TPeOOBaHUSIMU

®DenepanbHoro 3akona «06 O6pazoBanuu B Poccuiickoit @enepanun» Ne 273-D3 ot 29 nexadps
2012 roxa (c U3BMEHEHUSIMU U JOTIOJHEHUSMH); B COOTBETCTBUU ¢ DenepaabHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOTO O0IIEro 00pa3oBaHMUs,
YTBEP)KJICHHOTO MpHUKa3oM MuHucTepcTBa oOpazoBanus M Hayku Poccuiickoit denepanuu oT
17.12.2010 r. Ne 1897 (c u3MEHEHUSMH U JJOTIOJIHEHUSIMU), OCHOBHOW 00pa30BaTeIbHOM
nporpamMmbl 0CHOBHOTO 0o61iero oopazoanus ['bOY COIII c. JIeTHUKOBO, YTBEPKAEHHOM
npuka3zom aupekropa Ne 98 ot 31.08.2016 r. Ha ocHOBE npuMepHbIX IPOTrpaMM 110 MPEAMETY B
COOTBETCTBUM C JInHNe YMK:

1. «MatemaTuka : paboune nporpammsl : S—I11 kiaccel /A. I'. Mep3nsik, B. b. [Tononckuii, M.
C. Sxup, E. B. byuko.. — M.: Benrtana-I'pad, 2017.

2. 'eomeTtpus. CoopHUK paboumx mporpamm. 7—9 kiacchel : yued.nmocodue ams
obmeoOpazosar. opranm3anuii / [coct. T. A. Bypmucrposa].— M.: [Ipocsemenue, 2018.

3. Aaredpa. CoopHuUK pabounx mporpamm. 7—9 kiaccsl : yue0. mocodue s 001eo0pa3oBar.
opranmzanuii / [ coct.T. A. bypmucrtposa]. — M.: [Ipocemienue, 2018.

I[Lnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOTO NpeaMeTa
74 5-9 xkiaaccos PI'OC

5 kuace
Apugpmemuxa

ITo okoHYaHMM U3y4YeHHUS KYPCA YYALIUICA HAYYHTCH:

* [IOHUMATh OCOOEHHOCTH JECATUYHON CHUCTEMBI CUMCIICHUS;

* BBIPAXKATh YMCIIAa B 3KBUBAJIIEHTHBIX (hopMax, BbIOMpas Hanbosee NoXOAAUIYI0 B
3aBUCUMOCTHU OT KOHKPETHON CUTYaluy;

* HCIIOJIB30BATh MTOHATHS U YMEHMSI, CBS3aHHBIE C IIPOLICHTAMH, B XOJI€ PEIICHNs MaTeMaTH4ec-
KMX 3a/1a4 ¥ 33J1a4 U3 CMEXHBIX [IPEIMETOB,

* BBIIIOJIHATD HECIIOKHBIE IPAKTUYECKUE PACUETHI.
Yyauuiicst MOJy4UT BO3MOKHOCTh:
* I03HAKOMUTBCS C MO3UIIMOHHBIMU CUCTEMAMHU CUHMCIIEHUS C OCHOBAaHUSAMU, OTIIMYHBIMHU OT 10;
* yriyOUTh U pa3BUTh NMPEACTABICHUS O HATypaJIbHBIX YUCIIAX.
* HayYUTbhCS UCMOJIb30BATh NPUEMBI, pAllMOHATTU3UPYIOIINE BEIYMCICHHS, IPUOOPECTH HABBIK
KOHTPOJIMPOBATh BHIYMCIIECHUS, BBIOUPAs MOAXOIALINI ISl CUTyallH CIIOCO0.
Yucnogvie u dykeennvle

ITo okoHYaHMM M3y4YeHHUs KYpca YUALIUICA HAYYUTCS:
* BBINIOJIHATH ONEPALUH C YUCIOBBIMH BBIPAKEHUSAMU;
* BBINIOJIHATH TPe0Opa3oBaHusl OYKBEHHBIX BbIpaKEHUH (pacKphITHE CKOOOK, IPUBE/IEHUE
NOJOOHBIX CaraeMbIx);
Yyammiicst MOJy4YUT BO3MOKHOCTD:
* pa3BUTH MPEJICTaBICHHS 0 OYKBEHHBIX BBIPRXKEHUSAX U X MPe0oOpa30BaHUIX;
* OBJIQJIETh CHEIHATIbHBIMU MPUEMAMHU PEIIeHUs YPaBHEHUHN, IPUMEHSATH anmnapaT ypaBHEHUN
JUISl pEIIEHUs KaK TEKCTOBBIX, TaK ¥ MPAKTUYECKUX 3a/a4.
I'eomempuueckue guzypor.
IIo oxOHYAHMHU M3YYECHHUS KypPCa YYALMUCHA HAYYUTCH:
* pacrio3HaBaTh Ha YepTekKaxX, pUCYHKAX, MOJEISAX U B OKPYKAOIIEM MUPE IUIOCKHUE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (PUTYPBI U UX AJIEMEHTHI;
* CTPOUTBH YTJIbI, OMPENEIATh UX TPAAYCHYIO MEPY;
* pacrio3HaBaTh U U300paxarh pa3BEPTKU KyOa, MPSIMOYTOJIBHOIO Mapasjelenunesa,
MPAaBUJIbHOM MUpaMUJIbI,



* OTPEACTATH 110 JTMHEHHBIM pa3zMepaM pa3BEPTKU PUTypHI IMHEHHBIE pa3Mepbl caMoil (pUTYphI U
Hao000poT;

* BBIYHCIIATH 00BEM MPSIMOYTOJILHOTO MapaJUIe/IeHIeia 1 Kyoa.

Yyammiicsi MOJyYUT BO3MOKHOCTD:

* HAYYUTHCS BEIYUCIATH 00BEM MTPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYP, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX NAPAJIJICIICTIUIIEIOB.

H3zmepenue zeomempuyeckux éeauiun

* yriyOUTh U pa3BUTh NMPEACTABICHUS O IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpaX;

* HAYYUTHCS IPUMEHATH MOHATHUE PA3BEPTKU AJI BBHIITOJHEHUS IPAKTUYECKUX PACUETOB.
Inemenmul cmamucmuku, eepoamuocmu. Komounamopnuwie 3adauu.

Ilo oxoHYAHMHU M3YUYEHHUS KyPCa YYAIMACHA HAYYUTCH:

* HCIIOJIB30BATh MPOCTEHIIINE CIOCOOBI MPEICTABICHHS U aHAIN3a CTATUCTUYECKUX JAHHBIX;

* pemath KOMOMHATOPHBIE 33a4l Ha HAXOXKECHUE KOJTUIEeCTBa 00BEKTOB I KOMOMHAIIHH.
Yyammiicst MOJyYUT BO3MOKHOCTD:

* HAYy4YUTHCSA HEKOTOPBIM CHEIUAIBHBIM MPUEMaM pelieHrsi KOMOMHATOPHBIX 3ajay.

6 xaacc
Apugpmemuxa

ITo okoHYaHMM HU3y4YeHHUS KYPCa YYALIUICA HAYYHTCH:

* MCIOJIb30BaTh IIOHATHS, CBSI3aHHBIE C ACIIMMOCTBIO HATYypaJIbHBIX YHUCEIL,

* BBIPAXATh YMCIIa B SKBUBAIIEHTHBIX (hopMax, BbIOMpas Hanbosee NOoIXOAAIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CHTyaluu;

* CpaBHUBATh U YIOPSAJOYMBATh PALIMOHAIBHBIE YNCIIA;

* BBIIIOJIHATDH BBIUKCIICHUSI C PAllMOHAIBHBIMU YHCIAMU, COYETasi YCTHbIE U TUCbMEHHbBIE TIPUEMBI
BBIUNCJICHUM, IPUMEHSATH KAJIBKYIIATOD;

* UCIIOJIb30BATh MOHATHUS U YMEHMSI, CBSI3aHHBIE C IPONOPLUOHATIBHOCTHIO BEIUYLH,
IIPOLIEHTaMH, B XOJI€ PELICHHS] MATEMaTUYECKUX 3a]a4 U 33J]a4 U3 CMEKHBIX ITPEIMETOB,
BBITIOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI,

* aHAJIM3MPOBATH TPaPUKH 3aBUCUMOCTEH MEXly BeIMUMHAMHU (pacCTOsIHHUE, BpeMH,
TeMIeparypa u T. II.).

Yuyamuiics MoJy4uT BO3MOKHOCTD:

* yriyOUTh U pa3BUTh NPEACTABICHUS O HATYypaJIbHBIX YMCIIaX U CBONCTBAX JIEIMMOCTH;

* HayYUTbCS UCTOJIb30BATh MPUEMBI, PAllMOHATTU3UPYIOIINE BBIYMCICHUS, TPUOOPECTH HABbIK
KOHTPOJIMPOBATh BHIYMCIIEHUS, BBIOUPAs MOAXOIALINI ISl CUTyallH CII0CO0.

Yucnosvie u Oykeennvle

ITo okoHYaHMM M3yUYeHHUS KYpca YUALIUICA HAYUYMTCS:

* BBIIIOJIHATH ONEPALUH C YUCIOBBIMH BBIPAKEHUSMU;

* BBINIOJIHATH TPe0Opa3oBaHusl OYKBEHHBIX BbIpaKEHUH (pacKphITHE CKOOOK, IPUBE/IEHUE
NOJOOHBIX CIaraeMbIx);

* pemiaTh JMHEHHbIE YpaBHEHMUs, pelllaTh TEKCTOBbBIE 3a7jaul aIreOpandeckuM METOOM.
Yyammiicst MOJYyYUT BO3MOKHOCTb:

* Pa3BUTH MPEICTABICHUS O OYKBEHHBIX BBIPAKEHUAX U UX MpeoOpa3oBaHUsIX;

* OBJIQ/IETh CHEIUAIIBHBIMY NIPUEMAMU PELICHNs YpaBHEHUH, IPUMEHATD anmnapar ypaBHEHUI
JUISI pEIIeHUs KaK TEeKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

TI'eomempuueckue guzypeor.

ITo oxOHYaHMHU M3YUYECHHUS KYyPCa YYALMIUCH HAYYUTCH:

* pacrio3HaBaTh Ha YepTexkax, pPUCYHKaX, MOJEISAX U B OKPYKAIOIIEM MUPE IJIOCKUE U
MPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPBI U UX JIEMEHTHI;

* pacrio3HaBaTh U U300paxarh pa3BEPTKU KyOa, MPSIMOYTOJILHOIO NapajljieNenune/a,
MPaBWJIbHON MUpaMUAbI, HJIMHIPA U KOHYCA;



* OTPEACTATH 110 JTMHEHHBIM pa3zMepaM pa3BEPTKU PUTYpHI IMHEHHBIE pa3Mepbl caMoii (pUTYphI U
Hao000pOT.

Yyammiicst MOJyYUT BO3MOKHOCTb:

* HAYYUTHCS BBIUYUCIATH 00bEM MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYP, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX IIaPAJIJICIICIIUIIEIOB;

* yriyOUTh U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpaX;

* HAYYUTHCS IPUMEHATH MMOHATHUE PA3BEPTKU AJI BBHIITOJHEHUS IPAKTUYECKUX PACUETOB.
dnemenmol cmamucmuku,

Ilo oxoHYAHMHU M3YUYEHHUS] KYyPCa YYAIMACHA HAYYUTCH:

* HCII0JIB30BATh MPOCTEHIINE CIIOCOOBI IPECTABICHUS U aHAIN3a CTATUCTUYECKHUX JaHHbIX;

* perath KOMOMHATOPHBIE 33a4l Ha HAXOXKECHUE KOJTUYEeCTBa 0OBEKTOB I KOMOMHAIIHH.
Yyammiicsi MOJyYUT BO3MOKHOCTD:

* mpuoOpecTH MePBOHAYAIBHBIN OIBIT OpraHu3auu cOopa JaHHBIX MPHU MPOBEACHUN OTIPOCa
0OIIECTBEHHOT'O MHEHUS, OCYIIECTBIISITh UX aHAIIU3, IPEJCTABIISITh PE3yJIbTAThI

omnpoca B BUJI€ TAOJIHIIbI, JUATPAMMBI;

* HAYYUTHCSA HEKOTOPBIM CIIELIMAIBHBIM [TPUEMAM PELICHUS

KOMOMHATOPHBIX 3a/1a

7 kaacc (Aaredpa)
Anzebpauueckue eviparxcenus

OOyyaromuiics HAy4YuTCs:

® OMEPUPOBATH MOHATUSIMHU «TOXKIECTBO», «TOXKIECTBEHHOE MTPeoOpa30BaHKEy, PEIIaTh 3a/1a4H,
coJieprkaiire OyKBeHHbIE JaHHbIE, padoTaTh ¢ PopMyIamH;

® BBITIOJTHSTH IPe00OPa30BaHUs BBIPAKCHHN, COACPIKAIIMX CTEIICHh C HATypallbHBIM
[TOKa3aTeNeM,

® BBLITIOJIHATH TOXK/IECTBEHHBIEC MPE0Opa30BaHUs PAIIMOHAIILHBIX BRIPAKEHUN HA OCHOBE MPABUII
JeUCTBUI HaJl MHOTOUYJICHAMM;

® BBINIOJIHATDH Pa3jI0KEHHE MHOTOUJIEHOB HA MHOKUTEIH.
OOyvarommiicst MOJTYYUT BO3MOKHOCTh HAYYHTHCS

® BHITIOJIHATH MHOTOIIArOBbIE TPE0Opa30BaHUs PAIMOHAIBHBIX BBIPAKECHUN, TIPUMEHSIS
HIMPOKUI HAOOp CIIOCOOOB U MPUEMOB;

MIPUMEHSATH TOKECTBEHHBIE MPe0Opa30BaHMs IS PEIICHUS 33/1a4 U3 Pa3InYHbIX Pa3/IeIoB
Kypca (HanpuMmep, JUisl HaXOKJISHHUs] HanOOJIbIIero/HauMEHbILIEr0 3HaYEHHSI BBIPAKEHUS ).
Ypasnenua

OOyyaromuiicss HAy4YuTCs:

® pelIaTh OCHOBHBIE BUbI PAllMOHAIBHBIX YPABHEHHUU C OJJHOM ITIEPEMEHHOM, CUCTEMBI JIBYX
YPaBHEHUH C ABYMS IEPEMEHHBIMU;

® [IOHUMAaTh YPABHEHHUE KaK BAXKHEUIITYI0 MaTEMaTUYECKYI0 MOJENb ISl OITMCAHUS U U3YUYEHHUS
pa3HOO0OpPa3HBIX pEaNbHBIX CUTYAIlU, pelIaTh TEKCTOBBIC 33/1a4H aIreOpaniecKuM METOIOM;
MMOHUMAaTh YPABHEHHE KaK BAKHEHIITYI0 MAaTEMaTUYECKYIO0 MOJIENb JUIsl OITMCAHUS U U3YUYEHUS
Pa3HOOOPA3HBIX PEATbHBIX CUTYAIIUN, PEIIaTh TEKCTOBBIC 331Ul aIreOpandecKuM METOI0M;

® IPUMEHSATH TpaduvecKue NpeaACcTaBIeHUS s UCCIEA0BAHNS YPaBHEHUHN, UCCIIEOBAHUS U
pELICHUS CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMU



O0yyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCS .

. ® OBJIQJIETh CIIEUATbHBIMY IPUEMAMH PELICHUSI YPAaBHEHUN U CUCTEM YPAaBHEHMI; YBEPEHHO
NPUMEHSTH anmnapaT YpaBHEHHUH JUIs PELIeHUs] Pa3HOOOPa3HbIX 33/1a4 U3 MATEeMaTHKH,

CMCKHBIX IPEAMETOB, IIPAKTHUKHU,;

® IPUMEHSTH TpadudecKue MPEACTaBICHUS IS UCCIICIOBAHMS YPAaBHCHU, CUCTEM YPaBHEHUN,
cojiepKaiux OyKBeHHbIC KOI(DPHUITUEHTHI.

Yucnogvle pynkyuu
OO0yuaromuiicss Hay4YuTCs:

® [IOHMMATh ¥ UCIIOJIH30BATh (PYHKIIMOHAIBHBIC TOHSTHUS U S3bIK (TEPMHHBI, CAMBOJIHYECKHE
0003HaYCHHUS ),

® CTPOUTH rpaMKH AIIEMEHTAPHBIX (DYHKIHH; UCCIEI0BATh CBOWCTBA YUCIOBBIX (DYHKIIHIA Ha
OCHOBE M3YYEHUS TMOBEICHUS UX TPaPHKOB;

® IOHMMATh (PYHKLHUIO KaK BXKHEHIIIYI0 MATEMaTUYECKYIO MOJIEJIb JJIsl ONMCAHUS IIPOLIECCOB U
SIBJICHUI OKPY’KAIOIIET0 MUPA, IPUMEHATh (YHKIIMOHAIBHBIN S3BIK J1JIs1 OMCAHUS U
UCCIICIOBaHMSl 3aBUCUMOCTEH MeXly (PU3MUECKUMH BETMUYMHAMU. Y YEHUK MOJTyYHT
BO3MOKHOCTB:

® PasBUTH NPCACTABICHUC O YHUCJIC U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 I[efICTBHTGHBHBIX
quCeii; O poJIk BBIUMCIICHUH B ITPAKTHKE,

® Pa3BUTH U YIIIyOUTh 3HAHUS O JACCATHYHOM 3aIMCH ICHCTBUTEIBHBIX YUCe (TIEPHOTUIECKUE U
HenepuoanYecKue Apoon).

W3mepenusi, npuOIMKeHHsl, OLIEHKU
OOyyarommiicss HAy4YUTCH:

® MCITIOJIB30BAaTh B XOAC PCHICHUSA 3aa4 SJICMCHTAPHBIC MTPCACTABJICHUA, CBSA3aHHBIC C
HpI/I6J'II/I)KCHHI)IMI/I 3HAYCHHMSIMHU BEIIMYMH. Y UCHUK Kjlacca MMOJYUYUT BO3SMOXKXHOCTE:

® [IOHATD, YTO YHUCJIIOBBIC JAHHBIC, KOTOPBIC UCIIOJB3YIOTCA NI XapaKTCPHUCTUKNU 00BEKTOB
OKPYKaromero Mupa, ABJIAIOTCA MPEUMYILICCTBEHHO HpI/I6J'II/DKeHHI)IMI/I, YTO I10 3alIMCH
HpI/I6J'II/I)KCHHBIX 3Ha‘leHPII>i, COACPpKAUXCA B I/IHCI)OpMaI_II/IOHHLIX HCTOYHHKAX, MOXHO CYAUTH O
MOrpeIIHOCTU HpI/I6JII/I)I(eHI/IH;

® 1CII0JIb30BaTh MPOCTENIIINE CIIOCOOBI MPEICTABICHMS U aHAIN3a CTATUCTUYECKUX JAHHBIX.
OO0y4aromuiics MOJy4YUT BO3MOKHOCTb HAYYHThCS !

® IIPUOOPECTH MMePBOHAYAIBHBIN OIBIT OpraHU3aIui cOOpa JaHHBIX MIPH MMPOBEICHUH OMPOCca
0OIIECTBEHHOTO MHEHUS, OCYIIECTBIISITh UX aHAIIU3, IPEJICTABIISTh PE3YJIbTAThl OIPOCa B BUJIE
TaOJIMIIEL,

7 knacc (Feomerpust)
OOyyaromuiicss HAy4YuTCs:

OBJIa/ieHue 0a30BBIM MOHATHIHBIM allapaToM 110 OCHOBHBIM pa3JielaM COJepKAHUS;
npeJicTaBlIeHre 00 OCHOBHBIX M3Y4aeMbIX MOHATHIX (TeoMeTpudeckas Gurypa, BeJIMurnHa) Kak



BaXXHEHIITNX MaTEeMaTHUYCCKUX MOZCIIAX, MO3BOJIAOIINX OIMMUCHIBATHL U U3Yy4YaTh PCAJIbHLIC
MMPpONLCCChI U SIBJICHUA,

yMeHHE paboTaTh ¢ TCOMETPHUECKUM TEKCTOM (aHATM3UPOBATH, H3BJICKATh HEOOXOIUMYIO
nH(}OpPMALIKIO), TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIIU B YCTHOM U MUChMEHHOW peyu ¢
MPUMEHEHUEM MAaTeMaTUUYECKOU TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMUHBIC SI3bIKH
MaTeMaTHUKH, IPOBOJUTH Kilaccu(uKaIiy, Joruueckue 000CHOBaHMUS, J0Ka3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKICHUI;

OBJIaICHUEC HaBbIKaMH YCTHBIX IIMCbMEHHBIX, MHCTPYMCHTAJIbHBIX BBIqHCHeHHﬁ;

OBJIQJICHUE TEOMETPUUECKUM SI3bIKOM, YMEHHUE UCIIOJI30BATh €T0 ISl ONUCAHUS PEIMETOB
OKpPY’KaroIlero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUN U H300pa3UTEIbHbBIX
YMEHHH, TPHOOpEeTeHNnE HABBIKOB FTEOMETPUUECKUX TTOCTPOCHUH;

YCBOCHUEC CUCTEMATUUCCKHUX 3HAHHUM O TIOCKHX (bl/ll"yan U UXx CBOﬁCTBaX, YMCHHUEC ITPUMCHATH
CUCTCMATUYCCKHEC 3HAHHA O HUX AJIA PCIICHUS TCOMETPUYCCKHUX W IIPAKTHYCCKHX 3a/1a4;

YMCHHUEC U3MCPATH NJIMHBI OTPE3KOB, BEJIMYNUHBI YIJIOB;

YMCHUEC MIPUMCHATH U3YUCHHBIC ITOHATHA, PE3YJIbTAThl, MCTOJAbI IJIA PCIICHHUA 3a1a4
MMPAaKTUYCCKOI'O XapaKTepa U 3a1a4 U3 CMCIKHbIX JTUCHUIIINH C UCII0JIb30BAHUCM IIPU
HeO6XO,I[I/IMOCTI/I CIIpaBOYHBIC MAaTCpHaJIbl U TCXHUYCCKUC CPCIACTBA.

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYUYMTHCS:
HCII0JIb30BATh SA3BIK TEOMETPHUU JJII ONUCAHUS MMPEAMETOB OKPYKAIOIIET0 MUPA;

paciio3HaBaThb U I/I306pa)KaTL Ha 4YCePTCKAX U PUCYHKAX 'COMCTPUICCKUC (le"ypBI Hn ux
OTHOLICHMUA,

HCII0JIb30BaTh CBOMCTBA N3MEPEHUS AJIMH U YIJIOB IIPU PELICHUM 3a/1a4 Ha HaXOKACHHUE JUINHBI
OTpe3Ka U IpaJyCHOI MepHI yria;

pemiaTh 3aJja4 Ha BBIYMCIICHUE TPaayCcHBIX Mep yriioB oT 0 10 180 ¢ HeoOxoaAuMBbIMH
TEOPETUUECKIUMH 000CHOBAHHUSIMU, ONMUPAIOIIMMUCS Ha U3yYeHHE CBOMCTBA QUTYP U UX
AJIEMEHTOB;

pelaTh 3a1a4M Ha J0Ka3aTeJIbCTBO, OMUPAsCh HAa U3yYEHHBIE CBOICTBA (PUIYyp U OTHOILIEHUS
MEX/1y HUMH U IPUMEHSISI U3y4eHHbIE BUbI JOKA3aTEIbCTB;

peuiaTh HECJIIOKHBIC 3a1a4Y1 Ha ITOCTPOCHUC TUPKYJIA U JIPIHCI>’IKI/I;

pelarh NpakTHUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXO0KIEHUEM I€OMETPUUECKUX BETUUHH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

OBJIAZACTb MCTOAaMU PCIICHU A 3ala4 Ha BBIYHUCICHUA U JOKA3aTCIILCTBA: MCTOAOM OT
IMPOTHUBHOTO;

OBJIaJICTDH TpaI[I/II_[I/IOHHOﬁ cxeMon peUICHUs 3a1a4 HAa IOCTPOCHUA C TIOMOIIBIO HUPKYIIA U
JIMHEUKU: AHAJIN3, TIOCTPOCHHUEC, NOKA3ATCILCTBO U HCCIIEOBaHUIA.

8 kimace
OOy4aromuiics HAyYuThCS:

Yucaa



OnepupoBaTh NOHATUAMHI: MHOXECTBO HATypaJIbHBIX YMCEI, MHOXKECTBO LIENBIX YUCEIL,
MHOX€ECTBO pallMOHAJIbHBIX YUCENl, UPPAL[MIOHAIEHOE YHCII0, KBaIPATHBIM KOPEHb,
MHO’KECTBO JICHCTBUTENIbHBIX YUCEIl, TEOMETPUYECKAsi HHTEPIIPETALUs HATypaJIbHbIX, LEJIbIX,
paLMOHATIBHBIX, AEHCTBUTEIbHBIX YHCEII;

NOHUMATh U OOBSICHATH CMBICT MTO3UIIMOHHON 3aIIMCH HATYPAIbHOTO YHUCIIA;

BBINIOJIHATh BBIYMCIEHMS, B TOM YHCJIE C HCIOJb30BAHUEM IIPUEMOB PpalMOHAIBHBIX
BBIYHCIICHHI;

BBINOJIHATH OKPYIJICHHE PALIMOHATIBHBIX YUCEI C 33JaHHON TOUHOCTbIO;

CPaBHUBATh pallMOHAJIbHBIE U UPPALOHAIBHBIE YNCIIA;

IPUMEHATh MpaBwila MPUOIMKEHHBIX BBIYMCIECHUN IpU PELICHUM MPAKTHYECKUX 3a1ad U
pELICHUH 3ajiay IPYTUX y4eOHbIX ITPEIMETOB,;

BBIIOJIHATh CPABHEHHUE PE3YJIBTATOB BBIUMCIIEHUN NPU PEILIEHUU IPAKTUUECKUX 33]a4, B TOM
yrciie NpUOIMKEHHbBIX BEIYUCIICHHIH;

COCTaBJIAITh U OLIEHUBATh YHMCJIOBBIEC BHIPAYKEHUS IIPU PELLIEHUHU IPAKTUUECKUX 3a]1a4 U 3a]a4
U3 JIpYTUX y4eOHBIX MPEIMETOB;

3allUCBhIBaTh M OKPYIJIATh YHCIOBbIE 3HAYEHMs DPEAIbHBIX BEJIMYUH C HCIOJIb30BAHHUEM
pasHbIX CUCTEM U3MEPEHUS.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

OnepupoBaTb NOHATUSAMHU CTEIEHH C HATypaJbHBIM IIOKAa3aTEJIEM, CTENEHH C LEJIbIM
OTPHLIATENIbHBIM [TOKa3aTeIeM;

BBINOJHATh NPe0oOpa30BaHUS LENbIX BBIPAKEHUM: JEHCTBUS C OJHOWIEHAMHU (CIIOKEHHUE,
BbIUWTAaHUE, YMHOKEHUE), ICHCTBUS C MHOTOWIEHAMHU (CI0KEHUE, BHIYMUTAHNUE, YMHOXKEHHUE);
BBINOJIHAThH PA3JI0’KEHHE MHOTOWIEHOB Ha MHOXKUTEJM OJHUM U3 CHOCOOOB: BBIHECEHME 3a
CKOOKY, IpyNIHPOBKA, UCIIOJIb30BaHUE (POPMYII COKPALLICHHOTO YMHOXKEHUS;

BBIJIETIATH KBAaJPAaT CYMMBbI U Pa3HOCTH OJHOUWIECHOB;

pacKiIaibIBaTh HA MHOXKUTEININ KBAJPAaTHBIN TpeXuieH;

BBIMOJIHATh ~ NPeoOpa3oBaHMs  BBIPAKEHHMH,  COAEp)KallMX  CTENeHH C  LEJIbIMU
OTPULATENIBHBIMYM TIOKA3aTesIMU, NEPEXOAUTh OT 3allCH B BUAE CTENEHU C LEIBIM
OTpHULATENIbHBIM ITOKa3aTeIeM K 3allUCH B BUE IpoOH;

BBINOJIHATh MPeoOpa3oBaHMs JIPOOHO-pAllMOHAIBHBIX BBIPAXEHHUN: COKpallleHHe JpoOeH,
IpUBeJeHNEe alreOpandeckux ApoOeil k oblieMy 3HaMEHaTelNo, CI0KEHUE, YMHOXKEHUE,
JieJIeHre anredpandeckux Ipo0eil, Bo3BeAeHUEe anredpandeckoi OpoOH B HATYpaJIbHYIO U
LIEJIYI0 OTPULATENIBHYIO CTETICHb;

BBITNOJHATH Npeo0pa3oBaHusl BhIPAXKEHUN, COJEPKAIINX KBaJIpaTHbIE KOPHHU;

BBIIETIATh KBaJApaT CyMMbl WJIM Ppa3HOCTH JBYWIEHAa B BBIPAKEHUSX, COJEpKaIINX
KBaJIpaTHbIE KOPHU;

BBITOJIHATH NPE0Opa30BaHMs BEIPRKEHUH, CoJIepKaIUX MOTYJIb.

YPaBHeHHﬂ H HEPABCHCTBA

OnepupoBaTh NOHATUAMU: YpaBHEHHUE, HEPABEHCTBO, KOPEHb YPABHEHUS, PELICHHE
HEpaBEHCTBA, PaBHOCUJILHBIE YpaBHEHUs, 001aCTh OINpeesIeHUs] ypaBHEHUs (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI1 UJIN HEPABEHCTB);

peliaTs JIMHEWHbIE YPABHEHUS U YPABHEHHUSI, CBOJIUMBIE K IMHEHHBIM C IIOMOIIbIO
TOKJECTBEHHBIX MTPe0Opa3oBaHui;

pemars KBaJpaTHbIE YPABHEHUS U YPABHEHUS, CBOJANMBIE K KBAJIPATHBIM C IIOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHMmii;

pewats JpoOHO-TMHENHHbIE YPAaBHEHUS;

peuaTh ypaBHEHHs CIOCOOOM Pa3IoKEeHUs] Ha MHOXKHUTENN U 3aMEHBI TEPEMEHHOM;
UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHUS LENbIX U IPOOHO-pallMOHATIBHBIX
HEPaBEHCTB;

pemars JINHEWHbIE YPAaBHEHUS U HEPABEHCTBA C TapaAMETPAMHU;

pelaTh HECJIOKHBIE KBaPATHbIE YPABHEHUS C IIaPAMETPOM;



® pemarh HECIOKHBIE CHCTEMBI JINHEHHBIX YPaBHEHUH C TapaMeTpaMu;

® pemiaTh HECIOXKHbIE YPAaBHEHUS B IEJIBIX YHCIIAX.

® COCTaBIJIATH U pellaTh JIMHEHHBIEC U KBaJIpaTHbIC YPABHEHUSI, YPAaBHEHUSI, K HUM CBOJISLINECS,
CUCTEMBbI JINHEHHBIX ypaBHEHUH, HEPABEHCTB MPU PEUICHUH 33/1a4 APYTUX y4eOHBIX
PEIMETOB;

DOyHKIUHA
e OmnepupoBaTh NOHATUAMH: (PYHKIIMOHAIbHAS 3aBUCUMOCTb, (YHKIHUSA, Tpaduk QyHKINH,

CrocoObl 3aaHus QYHKIIMH, APTYMEHT U 3Ha4eHHe (DYHKIIMU, 00JIaCTh ONPEACTICHUS U

MHO>KECTBO 3HaUeHUN (QYHKIUU, HYIU QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

MOHOTOHHOCTH (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIIUH;

® CTPOUTH rpauKu JTUHEHHOM, KBaIpaTUIHON (DYHKIIMI, 0OpaTHON MPOIOPIIMOHATBHOCTH;
COCTaBJISITh ypaBHEHUS MPSAMOI 1O 3aJaHHBIM YCIOBHUSIM: MPOXOASILIEH Yepe3 ABE TOUKH C
3aIaHHBIMHA KOOPAMHATAMMU, IPOXOALIEH Yepe3 TaHHYIO TOUKY U I1apajuIeIbHON JaHHOU
MIPSMOI;
e uccienoBaTh (PYHKIMIO 10 ee TpaduKy;
TexcToBbIe 321241

e Pemate npocThie U CIOXKHBIC 3a/1a4l Pa3HBIX THUIIOB, & TAKXKE 3a7a4d MOBBIIICHHON
TPYAHOCTH;

® ICIOJIb30BAaTh pPa3HbIE KpaTKHUE 3alMCH KaK MOJENN TEKCTOB CIOXKHBIX 3a1ad s
MOCTPOCHHUS MTOUCKOBOW CXEMBI U PEIICHUs 33/1aY;

® pa3IMYaTh MOJENHh TEKCTa M MOJAETbh PELICHHS 3a/la4d, KOHCTPYHPOBATh K OJHOMN
MOJIENIN PEIICHUS] HECTIOKHOM 3a/1a4H pa3Hble MOJICIH TEKCTA 3a/1a4H;

e 3HATh M IPUMEHATH 00a crocola MoucKa peueHus 3aaad (0T TpeOoBaHUs K YCIOBHUIO
U OT yCJTIOBHS K TPEOOBAHHUIO);

® MOJIEIMPOBAThH PACCYKICHHSI ITPH MOUCKE PEHICHHUS 33124 C TOMOIIBIO Tpad-CXEMBI;

®  BBIJICNATH ATAIBI PELICHUS 337]a9d U COJIEPIKAHUE KaXIOTO ITAra;

e yMeTh BHIOMpAaTh ONTHMAIBHBI METOJ pEHIeHUS 3aJadyd W OCO3HaBaTh BHIOOP
METO/1a, paccMaTpuBaTh Pa3jIMYHbIE METO/bI, HAXOJIUTHb Pa3Hble pEIICHUs 3aj]auu,
€CIIM BO3MOXKHO;

® AHAJM3MPOBATh 3aTPYAHEHUS MPU PEIICHUH 3a/1a4;

e BBHINOJHATH pa3MyHbIe NMPeoOpa3oBaHMs NPEIJIOKEHHOM 3a/aud, KOHCTPYHPOBATh
HOBBIE 33J1a41 U3 JaHHOMW, B TOM YHCIIe 0OpaTHEIE;

® UHTEPIPETHPOBATH  BBIYHCIHWTEIBHBIE PE3YJNbTAaThl B  3aJade, HCCIEI0BaTh
MOJIyYEHHOE pEellIeHUE 3aauus;.

OO0yuaromuiicsi MOJTY4YUT BO3MOKHOCTh HAYUYHTHCS:
DJieMeHThI TEOPHH MHOKECTB U MATEMATHY€ECKOI JIOTUKH

e (CB00OAHO oONEpUpPOBATH MOHITUAMHU: MHOXECTBO, XapPaKTEPUCTUKH MHOKECTBA,
AJIEMEHT MHOJXKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, IOJMHOXKECTBO,
NPUHAIIEKHOCTD, BKITFOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/IaHNE MHOXKECTBA;
®  3ajJaBaTh MHOXECTBA Pa3HbIMU CrIOCO0aMH;
®  TIPOBEPSATH BBHINOJHEHUE XaPAKTEPUCTUIECKOIO CBOMCTBA MHOXKECTBA;
®  CTPOUTH PACCYXJIEHHUS Ha OCHOBE HCIOJIb30BAHUS MPABUII JIOTUKH;
®  WCNONB30BaTh MHOMKECTBA, OMNEpAllM C MHOXKECTBaMH, WX Tpadudeckoe
NpeJICTaBICHNUE IS OMMCAHUS PEANBHBIX MPOIECCOB W SIBICHHUM, MPU PEUNICHUN 3a/1a4 JPYTHX
y4eOHBIX IPEAMETOB.
Yucaa

e (CB000aHO ONEpUPOBAThH MOHATHIMU: HATYPAIbHOE YHCIIO0, MHOKECTBO HATYPaJIbHBIX
quCceNl, IEeJI0e YHMCI0, MHOXECTBO IIEJIbIX YHCelN, OOBIKHOBEHHas ApOoOb, NecsITHUYHas Ipoob,
CMEIIaHHOE YHCII0, PAllMOHAIBHOE YMCIIO0, MHOXKECTBO PAIIMOHAIBHBIX YHCEN, UPPAMOHATHLHOE
YHUCIO0, KOPEHb CTENEeHH 1N, JACHCTBUTEIbHOE 4YHCIO, MHOXXECTBO JEUCTBUTEIBHBIX YHCE,



reOMETpUYECKass HHTEpIpeTalsl HaTypajbHBIX, LEJIbIX, PAlUOHAIbHBIX, IEHCTBUTEIIBHBIX
YHCEIT;

® [IOHUMAaTh U OOBICHATH PA3HUIY MEXKIY MO3UIMOHHON ¢ HENO3MIMOHHOM
CUCTEMAMH 3aIMCH YUCEIT;

®  [IEPEBOJUTH YHCJIA U3 OJHOW CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIIEHNUS) B IPYTYIO;

® JIOKa3bIBaTh U MCIOJb30BATh MPU3HAKKU JEeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IIPOU3BEICHMSI YUCEII IIPU BBIIIOJHEHUH BBIYMCICHUHN U PELIEHUHN 33/]1a4;

®  BBIIOJHATH OKPYIJICHHE pPALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN C 3aJaHHOU
TOYHOCTBIO;

®  CpaBHUBATh JICHCTBUTEIIbHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

®  YNOpSAAOYMBATH YMCIIA, 3aMCAHHBIC B BUJIEC OOBIKHOBEHHOH M JECATHYHOU APOOH,
YHCIIa, 3aIMCAHHbIE C UCTIOIH30BAHUEM apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEW CTETIEHU
Ooumple 2;

®  BBHINOJHATH  BBIYHCICHHUA W [peoOpa3oBaHUs  BBIPAKEHUH,  COJEpIKalluX
JEHCTBUTENIBHBIE YUCIIA, B TOM YHCIIE KOPHU HAaTYPaJIbHBIX CTEIICHEH.

®  BBLIIOJHATh U OOBACHATH PE3YJIbTAaThl CPABHEHUS PE3YJbTAaTOB BBIUMCICHUN IPU
pELICHUH MPaKTUYECKUX 3a]a4, B TOM YHUCIIE MPUOIMKEHHBIX BBIYUCICHUH, UCIIONIb3YS pa3HbIE
crocoObl CpaBHEHMUI;

®  3amnKChbiBaTh, CpPaBHUBATh, OKPYIJIATh UMCJIOBbIE JAaHHBIE PpEaJIbHBIX BEIUYHUH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATh U OLICHUBATh PA3HBIMH CIIOCOOAMHU YMCIIOBBIE BBIPAKEHUS MIPU PEILICHUH
IPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.
ToxknecTBeHHBbIE IPe0OPa30BAHUA

e (CB000OAHO OnEPUPOBATH MOHATUSAMH CTEIIEHHU C LIEJIBIM I10Ka3aTeIEM;

®  BBIIOJHATH JOKA3aTEIbCTBO CBOMCTB CTENECHHU C LIEJIBIMU [TOKA3aTEISAMU;
OIEpUPOBATh IOHATUSAMU «OJHOUWIEH», «MHOIOWIEH», «MHOTOWIEH C OJIHOM IEPEMEHHOI»,
«MHOTOUWIEH C HECKOJbKHMH TEPEMEHHBIMI», KO3()(UIIMEHTHI MHOTO4YJICHA, «CTaHAapTHas
3alMch MHOTOWIEHA», CTETIEHb OJHOWIEHA U MHOTOYJIEHA;

e CBOOOJHO BIIAJIETh MpUEMaMU NpPeoOpa3oBaHUs LEIBIX U JAPOOHO-pallMOHATBHBIX
BBIPAKECHMUI;

®  BBLIIOJHATh PAa3J0XKEHHUE MHOTOWIEHOB HAa MHOMKUTENHU pa3HbIMH croco0amu, C
MCIIOJIb30BaHNEM KOMOWHAIIUHN pa3InYHbIX IPUEMOB;

® uCnonb30BaTh TeopeMy Buera u Teopemy, oOpaTHyro Teopeme Buera, nis moucka
KOpHEW KBaJpaTHOI'O TPEXWIEHa W JUIsl PEIIeHMs 3a/ad, B TOM 4YUCIIE 3a/1a4y C I1apamMeTpaMu Ha
OCHOBE KBaJIpaTHOT'O TPEXUJICHA;

®  BBIIOJHATH JCJIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTAaTKOM;

e  JIOKa3bIBaTh CBOWCTBA KBAJpaTHBIX KOPHEHN M KOPHEH cTeneHH N;

®  BBINOJIHATH NPeoOpa30BaHUs BBIPAKEHHH, COAEpKAIUX KBaJpaTHbIe KOPHU, KOPHU
CTENEHH N,

e CBOOOJHO OMEPUPOBATh MOHITHSIMH «TOXKIECTBO», «TOXJIECTBO HAa MHOXECTBEY,
«TOXJIECTBEHHOE MPE0OPa30BaHUEY;

®  BBINOJIHATH Pa3IMYHbIE MPEOOPA30BAHMSI BEIPAXKECHUHN, COAEPIKAIIUXMOILYIIH.

®  BBINOJHATH PEOOPa30BaHUS U JIEHCTBUS C OYKBEHHBIMU BBIPAXEHHUSIMH, YHCIOBbHIE
K03 (UIIMEHTHI KOTOPBIX 3aIIMCaHbl B CTAH/IAPTHOM BUJIE;

®  BBINOJHATH NPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHUH INpH pEHIeHUH 3a/1ad
JPYruX y4eOHBIX MPEAMETOB;
YpaBHeHHUsI M HEpaBEHCTBA

e (CBo0omHO oOmEpUpoBaTh MOHATHSIMU: YypaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHBIC
YPaBHEHHS M HEPABEHCTBA, YPAaBHEHME, SBIIIOIIEECS CIEACTBUEM JApPYroro ypaBHEHUS,
ypaBHEHHUS, PABHOCUJIbHbIE HA MHOYKECTBE, PABHOCUJIbHBIE TPE0OPa30BaHUs YpaBHEHUH;



e pemath pa3Hble BHUABl yYPAaBHEHWH W HEPABEHCTB M MX CHUCTEM, B TOM YHCIE
HEKOTOpPBIC ypaBHEHUS 3 U 4 cTenieHeH, TpOOHO-pallMOHAIbEHBIE U UPPAllMOHATBHBIC,

e 3HaATh TeopeMy Buera [uis ypaBHEHUH CTEIICHU BBILLIE BTOPOU;

® [IOHUMAaTh CMBICII TEOPEM O PABHOCHWIBLHBIX U HEPABHOCHIBHBIX MPEOOpPa30OBaAHUIX
YpaBHEHU U YMETh UX JTOKA3bIBaTh;

e  BIAJCTh Pa3HBIMU METOJAMH PELICHUS YPaBHEHUN, HEPABEHCTB U MX CHCTEM, YMETh
BbIOMpATh METO/1 PellIeHUs] U 00OCHOBBIBaTH CBOM BHIOOD;

e pemiarh anreOpandecKue ypaBHEHUS W HEPABEHCTBA M MX CUCTEMBI C MapameTpamMu
anreOpanvdeckuM u rpaguuecKkuM METoIaMu;

e  BIAJCTh Pa3HbIMH METO/IaMHU J0Ka3aTeJIbCTBA HEPABEHCTB;

e  peliaTh ypaBHEHUS B IEJIBIX YHCIIAX;

e 1300pakaTh MHOXKECTBA HA IJIOCKOCTH, 33JaBacMble YPaBHECHUSIMHU, HEPABEHCTBAMU
U UX CUCTEMaMH.

DOyHKIUHA

e (CB00OJHO ONEPHPOBATH MOHATHSIMU: 3aBUCUMOCTb, (PYHKIIMOHATbHASI 3aBUCHMOCTD,
3aBUCHMasl M HE3aBUCHMas TEepeMeHHbIC, QYHKIUS, CIIOCOOBI 3adanusi (PYHKIHUH, apTyMEHT U
3HaYeHHe (QYHKIMH, 00JACTh ONMpPEAeTCHUS U MHOXKECTBO 3HAUCHUs (PYHKIMU, HYTU (YHKIUH,
MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH ()YHKIIUHM, HaWOOJIbIIee W HaWMEHbBIIIEe
3HAYEHUS, YETHOCTh/HEUYETHOCTh (YHKIUH, NEPUOAMYHOCTh (YHKIUH, Tpaduk (QyHKIUH,
BEPTHKAIbHAS, TOPU3OHTAIbHAS, HAKIIOHHAS! aCUMIITOTHI; TpaduK 3aBUCUMOCTH, HE SBIISIOMICHCS
(yukuuei,

e crpouth rpaduku (QYHKUMNA: JTUHEHHOW, KBAJPATHYHOW, JAPOOHO-TMHEHHOM,
CTENICHHOM TIPH PA3HbIX 3HAYCHHSAX T10KA3aTENs CTENCHH, y = [x;

®  WCNONBb30BaTh MpeoOpazoBanus rpapuka GYHKIMH y— f (x) IS TIOCTPOCHHS
rpaukoB QyHKIUH y = af (kx+b)+cC

®  aHaJIM3UPOBATH CBOICTBA PYHKLIMI U BUJ rpaduKa B 3aBUCUMOCTH OT IMapaMeTPOB;
TexkcroBbIe 321244

e Pemarhs mpocThie W CIOXKHBIC 337a4d, a TAKXKE 33/1a4¥ MOBBIMICHHOW TPYIHOCTH U
BBIICTISITh X MAaTEMAaTUYECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbIC BHUIIBI U TUIIBI 33]1aY;

®  HCIIOJIB30BATh Pa3HbIC KPATKHE 3aIMCH KaK MOJIEIH TEKCTOB CIIOKHBIX 3314 U 33,149
MOBBIINICHHOW CIIO)KHOCTH JUTSI TTOCTPOCHHS TOWCKOBOW CXEMBI M PEIICHUsS 3a7ad, BBIOMPATH
ONTUMAJIFHYIO JUISl pacCMaTPUBAaEMOil B 3a/1aue CUTYaI[MU MOJIENIb TEKCTa 3a7auu;

e  pa3nMyYaTh MOJENh TEKCTa W MOJEIh PEIICHUsS 3a/ladd, KOHCTPYHPOBATh K OJIHOM
MOJICJTH PEIICHUS CJIOKHBIX 3a71a9 Pa3HbIe MOJICTH TEKCTA 3a]1a4H,

e 3HATh U MPUMEHITH TPU CIOCO0A MOKCKA penieHus 3a1a4 (0T TpeOOBaHMS K YCIOBHIO
U OT yCTIOBHS K TPeOOBAHUIO, KOMOMHUPOBAHHBIN );

®  MOJEIUPOBATH PACCYKICHUS IIPU MTOUCKE PEIICHUS 33]1a4 ¢ TTIOMOIIIBIO Tpad)-CXEMEI;

®  BBIJICIIATH ATAIBI PEIICHUS 319U M COACPKAHKME KaKIIOT0 dTara;

e yMeTh BBIOMpATh ONTUMAIBHBIA METOJl PEIICHUs 3aJa4yd U OCO3HaBaTh BBIOOP
METOJIa, paccMaTpUBaTh pPAa3IMYHBIE METOJbl, HAXOIUTh pa3HbIC pEIICHHs 3aqadd, €CIu
BO3MOXKHO;

®  aHAJIM3UPOBATH 3aTPYAHECHHUs MIPU PEIICHUH 3a]1aY;

®  BBINOJHATH Pa3jMYHbIE MPeoOpa3oBaHUs MPEATOKEHHOW 3aaud, KOHCTPYHPOBATh
HOBBIC 33]]a41 U3 JaHHOW, B TOM YHCIIE OOpaTHEIE;

®  HHTEPIPETUPOBATH BBIYHCIUTEIBHBIC pe3yJdbTaThl B  3ajade, HCCIEI0BATh
MOJTyYCHHOE PEIIeHHE 3a/1auu;

® 3MEHATh YCIOBHE 3a/lad (KOJIMYECTBEHHBbICE WJIM KadeCTBEHHBIE JIaHHBIC),
HCCJIEIOBATh U3MEHEHHOE MPeo0pa3oBaHHOE;



®  aHATU3UPOBATHh BCEBO3MOKHBIE CUTYAllUH B3aUMHOT'O PACHOJIOKEHUS IBYX OOBEKTOB
U U3MEHEHHE UX XapaKTEePUCTHK NPH COBMECTHOM JIBHKEHUHU (CKOPOCTb, BPEMs, pPacCTOSHHE)
IIpU PELIEHUM 3a/lad Ha JIBUJKEHUE JIBYX OOBEKTOB KAaK B OJHOM, TaK U B IPOTHUBONOJIOKHBIX
HaIPAaBJICHUAX, KOHCTPYUPOBATh HOBBIE CUTyallMM HA OCHOBE M3MEHECHMsI YCJIOBUHU 3ala4yd MpU
JBUKEHHUHU T10 PEKE;

®  HCCJIENOBaTh BCEBO3MOJKHBIE CUTYallUU IIPU PEIICHUM 3a/1ad Ha JABM)KEHHE IO PEKeE,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpPA3HBIC 33J]aUU «HA YACTHY;

e pemath U 00OCHOBBIBATH CBOE PELICHHE 33/1a4 (BBIACIATH MATEMAaTHUYECKYIO OCHOBY)
Ha HaXO0XJIEHHE YaCcTH YMCIIa ¥ YUCIIA 110 €T0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICHIA APOOH;

e OOBSACHATH WIEHTUYHOCTb 3a/la4 PA3HbIX THUIIOB, CBA3BIBAIOIIMX TPU BEIUYMHBI (Ha
paboTy, Ha MOKYNKH, HAa JBU)KEHHUE), BBIAEIATH 3T BEIMYMHBI U OTHOLICHHUS MEXAY HUMH,
IPUMEHSTH UX IPU PELUICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4 YKA3aHHbIX TUIIOB;

e  BJAJCTh OCHOBHBIMU METOJAMM PEIICHUS 3a/1a4 Ha CMECH, CILIaBbl, KOHLIEHTPALUH,
UCIOJIb30BaTh UX B HOBBIX CUTYaIUsX [0 OTHOILIEHHIO K U3YYE€HHBIM B Ipoliecce 00ydeHus;

e  pemiaTth 3a/1a4M Ha MPOIEHTHI, B TOM YHUCIIE, CIOXHBIE MPOIEHTHI ¢ 000CHOBAHUEM,
UCIIOJIb3Ys pa3Hble CIOCOOBI;

e  pemarh JOTMYECKUE 33a4l pa3HbIMU CIIOCOOaMM, B TOM YHUCIIE, C IBYMs OJOKaMH U
¢ TpeMs OJIOKaMH JJAaHHBIX C TIOMOIIBIO TaOJIHII,

e KOHCTPYUPOBaTb HOBBIE JUIsI JAHHOW 3aJaud 3aJauyHble CUTYallUH C Y4E€TOM
pEAIbHBIX XapaKTEPUCTHK, B YAaCTHOCTH, IIPU PEIICHHUU 3a/ady Ha KOHLCHTPAlUH, YYUTHIBAThb
IUIOTHOCTh BEILECTBA; pEeIIaTh U KOHCTPYMPOBATh 3aJladl HAa OCHOBE PACCMOTPEHMS PEaIbHBIX
CUTYallUii, B KOTOPBIX HE TPeOyeTCs TOUHbII BHIYUCIUTENbHBIN Pe3ynbTaT;

e  pelmiarth 33Ja4M Ha JABM)KEHUE IO PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA,

e KOHCTPYUpOBaTh  3aJ@ayHble  CHUTyaluu,  NpUONMKEHHbIE K  pealibHOMI
JIEHCTBUTEIILHOCTH.

OO0yyaromuiics HAyYuThCH:
I'eomerpnyeckue Gurypsl

e  OmnepupoBaTb MOHATUSAMH F€OMETPUUECKUX (PUTYD;

® u3BJeKaTb, WHTEPHPETHPOBaTb U  NpeoOpa3oBbIBaTh  HUHPOPMALUIO O
reoMeTpHUecKuX (PUrypax, mpeCcTaBICHHYIO Ha YepTexkKax;

® IpUMEHSTh TeOoMeTpuYeckue (axkThl JUIs pelleHdus 3anad, B TOM YHCIE,
IpeIoJIaratoiuX HECKOJBKO I1aroB peIIeHNUs;

e  (opMynIMpOBAThH B MPOCTEHIINX CIIydasX CBOMCTBA U MPU3HAKU QUTYD;

®  JIOKa3bIBaThb F'€OMETPUUYECKHUE YTBEPKICHMUS;

e BIAJCTh CTaHAAPTHOM Kiaccuukanued TMIOCKUX GUryp (TpPEeyroJIbHUKOB H
YETBIPEXYTOJIbHUKOB).
OTHoIeHNs

e OmnepupoBaTb MOHATUSMH: paBEHCTBO (UTYp, paBHbIE (UTYpPBI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSAMBIX, NEPIEHAUKYISAPHOCTh MPSMBIX, YIJIbl MEXKAY
OpSIMBIMU, TIEPIEHANKYISAP, HAKIOHHAs, MPOEKIus, Mnogodue ¢uryp, momoOHbIe (GUTYpBHI,
0JOOHBIE TPEYTOJIbHUKH;

e npumMmeHATh Teopemy Paneca M TeopeMy O MPOMNOPLUUOHATIBHBIX OTpe3Kax IpHU
pEeIIeHnH 3a]a4;

®  XapaKkTepu30BaTh B3aUMHOE pACIOJIOKEHHE TPSMOM M  OKPYKHOCTH, JABYX
OKPY’KHOCTEH.

HN3mepenns u BbIYUCICHUS

e OmepupoBaTh MNPEACTABICHUSMHU O JJHHE, IUIOMATU, O0beMe Kak BEIMYWHAMHU.
[Tpumenste Teopemy Ilucdaropa, Gopmynsl miomaan, odbeMa MpHU PEHICHHH MHOTOIIArOBBIX



3aja4, B KOTOPbIX HE BCE JaHHbBIC MPEICTABJICHBI SBHO, a TPEOYIOT BBIYUCICHHH, ONEPHPOBATH
0oiee NIMPOKUM KOJMYECTBOM (DOPMYJI JUIMHBI, IUIOIIAAH, 00beMa, BBIYUCIATh XapaKTEPUCTUKU
KoMOuHamii ¢uryp (OKpy>KHOCTEd M MHOTOYTOJBbHUKOB) BBIYHCIATH PACCTOSHUS MEXKIY
burypamu, NpuMeHATb TPUTOHOMETpHUECKUe (OpPMYIbl Ui BBIYUCICHUN B 0o0Jiee CIIOKHBIX
CIIy4asiX, IPOBOJIUTH BBIUMCIIEHUSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;

®  IIPOBOJUTH IIPOCTHIE BHIYUCIIEHUS HA OOBEMHBIX TeJax;

e  (opMynaHpOBATh 337aYM HA BEIYMCICHHUE JJIUH, IUIOIMIACH 1 00bEMOB U pelIaTh uX.
I'eoMeTpuyeckne MOCTPOEHUs

e I3oOpaxkaTh reoMeTpUYECKUe PUTYPHI IO TEKCTOBOMY M CHMBOJIBHOMY OMTUCAHUIO;

e  CBOOOJHO ONEPUPOBATH YEPTEIKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CITydasx,

®  BBHINOJHATH IOCTPOCHUS TPEYrOJbHUKOB, TMPUMEHITh OTIEIbHBIE  METOMbI
MOCTPOCHUN LIUPKYJIEM U JIMHEUKON ¥ TPOBOJAUTH MPOCTEHIIINE UCCIICIOBAHUS YUCTIA PEIICHU;

e  1300pakaTh TUOBBIC IJIOCKHE (QUTYPHI U OOBEMHBIE TEJIa C TTOMOIIBIO TPOCTEHIINX
KOMITbIOTEPHBIX HUHCTPYMEHTOB.
IIpeoOpazoBanus

e  OnepupoBaTb NOHIATHEM JIBUKEHUS U IpeoOpa3oBaHus 110100us, BIaJeTh IpUeMaMHU
HOCTPOeHUs (UTYp C HCHOJIb30BAaHMEM JBHXEHHUH M IpeoOpa3oBaHuil 1monolusi, NMPUMEHSATh
IIOJIyYE€HHBIE 3HAHMSI M OIBIT IMOCTPOEHUI B CMEXKHBIX MPEAMETaX U B PEANBHBIX CUTYaLUsAX
OKPY’KaIOIIEro MUpa;

e crpouth Gurypy, momoOHyI0 TaHHOH, IOJIb30BaTbCS CBOMCTBAMHU TOHOOHS IS
000CHOBaHHUS CBOMCTB QUIYD;

® [pUMEHATh CBOWCTBA JBIMJKEHHM M MpPOBEACHUSA MPOCTEHIIMX OOOCHOBaHUIA
CBOWCTB QUryp.

OOyyaromuiic MOJYy4YHT BO3MOKHOCTD HAYYHUThCH:
I'eomerpuuyeckue purypsi

e (CBo0OAHO oOmEpUPOBaTH TI'€OMETPUUECKUMHU MOHATHSAMHU NpU pEIIeHUU 3a1ad U
IIPOBEJICHNN MaTEMaTHUYECKUX PACCYKICHU;

®  CaMOCTOSITENIbHO (POPMYJIMPOBATh OIPENIEIEHUS] TeOMETPUUYECKUX (PUTYD, BBIABUTaTh
TUIIOTE3bl O HOBBIX CBOMCTBaX M INpH3HAKaX IeOMETpUYECKHX (UTyp M OOOCHOBBIBATH WIIU
OnpoBepraTh MX, 0000IIaTh WM KOHKPETU3MPOBATh PE3YylbTAaThl Ha HOBBIE KJacchl (uryp,
IPOBOJUTH B HECIIOKHBIX CIy4asxX KIacCUPHUKALMIO (GUTYp MO pa3IUYHBIM OCHOBAHUSM;

®  HCCIIEIOBAaTh YEepTEKHU, BKJIFOYAst KOMOMHAIUU ¢uryp, W3BJIEKATH,
MHTEPIPETUPOBATH U MIPE0OPa30BbIBaTh HHPOPMAIUIO, IPEJCTABIECHHYIO Ha YepTexkax;

e pemarh 33Ja4d F€OMETPUYECKOrO COJIEP)KaHUSA, B TOM UYHUCIIE B CUTYyallUsX, KOrzaa
QITOPUTM pEIIEHUS HEe CJelyeT SIBHO M3 YCIOBHSA, BBIIOJIHATH HEOOXOOUMBIE Ui pEIICHUs
3a/la4ll JIONOJIHUTENbHBIE TOCTPOEHUS, HCCIIEN0BaTh BO3MOJKHOCTh IPHUMEHEHHUS TEOpeM U
bopMmyn Ui peleHus 3aaay;

e  (opmynHpoBaTh U TOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHHUS.

OTHowmeHust

e BiageTs NOHATHEM OTHOLIEHUS KaK METAIIPEIMETHBIM;

e  CBOOOJHO ONEPUPOBATHh MOHATHIMM: PaBEHCTBO (pUTYp, paBHbIE (PUTYPBHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSMBIX, NEPHEHAUKYISIPHOCTb IMPSMBIX, YIVIBI MEXIY
NpSIMBIMHU, TIEPIEHANKYISAP, HAKIOHHAs, MNpoeKuus, mnogodue ¢uryp, mnogo0HbIe (UTYPHL,
0J00HBIE TPEYTOJIbHUKH;

®  HCII0JIb30BATh CBOICTBA MOAOOMS U paBEHCTBA (PUTYp MPH PEIICHUH 3a/1a4.
HN3mepenus u BbIYUCICHUS

L4 CB060,Z[HO OIICpHUPOBATh MOHATUAMHA JIMHA, TUJIOIIAIb, 06’LeM, BCJIMYMHA yTIJIa KaK
BCIIMYMHAMHU, HUCIIOJIB30BATh PABHOBCIIMKOCTH U PABHOCOCTABJICHHOCTDL IIPU PCIICHHUU 3a4daY Ha



BBIYUCJICHUC, CAMOCTOATCIIBHO ITOJIYYaTh U UCIIOJIL30BATh (pOpMy.]'H:I JJIA BBIYHCJICHUN Hnomaneﬁ
u 00beMOB (Uryp, CBOOOJHO OMEPUPOBATH MIMPOKUM HAOOpPOM (OpMys Ha BHIYHCICHHE TMPHU
PCIICHUHN CIOXHBIX 3a4a4, B TOM YUCJIC U 3a/la4 HA BBIYUCIICHUC B KOM6I/IHaL[I/ISIX OKPY’KHOCTU U
TPEYroJIbHUKA, OKPY)KHOCTH U YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPHU;

®  CaMOCTOSITENFHO (hOPMYITUPOBATH THIIOTE3BI M IPOBEPATH MX JOCTOBEPHOCTb.
I'eomeTpuyeckue NOCTPOEHU

e OmnepupoBaTb IOHATHEM HabOpa 3JIEMEHTOB, ONPEICIAIOUIMX T'€OMETPUUYECKYIO
burypy,

e  BJaAeTh HAOOPOM METOJOB MOCTPOCHHM TUPKYIIEM U TMHEUKOMH;

e  [IPOBOJUTH AHAJIM3 U PEAIM30BBIBATH 3TAIBI PEIICHUS 3a7]a4 HA IIOCTPOCHUE.
IIpeoOpa3zoBanusi

e OmnepupoBaTb JABWXKEHMSAMU M MPEoOpa3OBaHUSIMU KaKk  MeTalpeIMEeTHBIMU
HOHSTHAMY,

e  omnepupoBaTh MOHATUEM ABMXKEHUS M IpeoOpa3zoBaHUs 10100Us 111 000CHOBAHUH,
CBOOOJHO BJAJETh MPHEMaMH MOCTPOSHHs (PUTYp C TOMOUIBIO BMKEHUH M IpeoOpa3oBaHUs
noo0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;

® UCIOJIB30BATh CBOMCTBA JBMKEHMM UM mpeoOpa3oBaHUil Juisi  IPOBENCHUS
000CHOBaHHUS U J0KA3aTEIbCTBA YTBEP)KICHUHN B TEOMETPUU U IPYIUX YUE€OHBIX MPEAMETAX;

®  [I0Jb30BAThCS CBOMCTBAMM JBMXKEHUM U peoOpa30BaHUM MTpU peLIeHUH 3a/1a4.

9 kjacc

Anredpa

PAITMOHAJIPHBIE YUCJIA

BBIITyCKHUK Hay4uTCSA:

1) moHuMaTh 0COOCHHOCTH ACCATUYHON CUCTEMbI CUUCIICHNS,

2) BIaieTh MOHITHSIMH, CBA3aHHBIMU C JIETMMOCTBIO HATypalIbHBIX YUCEIT;

3) BBIpaXaTh 4YHclIa B OSKBUBAJICHTHHIX (hopMax, BbIOMpas Hauboyee MOIXOISAIIYI0 B

3aBUCHMOCTH OT KOHKPETHOM CUTYAIUH;

4) cpaBHUBATH M YIOPSAOYUBAThH PAllMOHABHBIE YUCIIA;

e 5) BBIMONHATH BBIUMCICHUS C PAIIMOHATBHBIMU UMCIAMH, COUYETasl YCTHbIE U MHCbMEHHBIE
NPUEMBI BBIYUCIEHUH, IPUMEHSTh KaJbKYJISATOP;

e 0) HCHOJB30BaTh TOHATUS W YMEHHUsS, CBS3aHHBIE C MPOMOPIMOHAIBLHOCTHIO BEITUYHH,
MPOIICHTAaMH B XOJI€ PEIICHHUs] MaTeMaTUYeCKUX 3a7ad M 3a/lad U3 CMEXHBIX MPEIMETOB,
BBINIOJIHSITh HECJIOKHBIE MPAKTHUYECKUE PACUETHI.

e  BBITyCKHUK MOJYYUT BO3MOKHOCTb:

e 7) MO3HAKOMHUTHCS C TIO3MIIMOHHBIMH CUCTEMaMH CUMCICHHS C OCHOBAHUSMH, OTIMYHBIMH OT
10;

e 8) yriiyOuTh ¥ pa3BUTh MPEJICTABICHHS O HATYPAJIbHBIX YKCIaX U CBOMCTBAX JICIIUMOCTH;

9) Hay4HTBCS HCIIOJIB30BaTh MPHUEMBI, PAIMOHAIU3UPYIOIIME BBIYUCICHUS, MPUOOPECTH

MIPUBBIYKY KOHTPOJMPOBATH BHIYUCIICHHS, BEIOUPAsT TTOAXOISIINNA JIJIsT CUTYaIlUH CIIOCO0.

JIEHCTBHUTEJIbHBIE YHUCJIA

BrinyckHuk Hayuurcs:

1) nucronb30BaTh HaYaIbHBIE IPEACTABICHUS O MHOYKECTBE JE€HCTBUTEIbHBIX YHCEN;

2) BIIaJieTh NOHATUEM KBaJAPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCICHUSX.

BrInycKHHUK MOIYYUT BO3MOKHOCTD:

3) pa3BUTH MpPEACTABICHHE O YHCIE W YHCIOBBIX CHCTEMax OT HaTypalbHBIX JI0

JIEUCTBUTEIIbHBIX YUCEI; O POJIM BBIYMCICHHUI B YEJIOBEYECKOM MPAKTUKE;

e 4) pa3BuTh W YIIYOWTh 3HAHUA O JCCATUYHOM 3alUCH JCUCTBUTEIBHBIX YHUCEI
(mepuoIuYecKue 1 HeMEePUOANIECKHUEe JPOoOH).



H3MEPEHUA, IIPUBJ/IMPKEHUA, OLIEHKH

BhInyckHHMK Hay4YHTCA:

1) ucnonb3oBaTh B XOAE pEIIEHMs 3ajad 3JIEMEHTApHbIE IPEJCTABICHUS, CBS3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMH BEJIMUHUH.

BbInyCKHUK NOJTy4YUT BO3MOKHOCTD:

2) MOHSATH, YTO YMCIIOBBIC JaHHBIC, KOTOPBIC MCIOIB3YIOTCS JUIS XapaKTEPUCTUKU OOBEKTOB
OKpPYXKAIOIIEr0o MHpa, SBISAIOTCS NPEUMYIIECTBEHHO MNPUOMMKEHHBIMH, 4YTO IO 3alUCU
OpUOJIMKEHHBIX 3HAYEHUH, coAep)KallMxcsi B MHGOPMALMOHHBIX HCTOYHHMKAX, MOXHO
CYIHTb O MOTPEUIHOCTH MPUOINKCHHUS;

3) MOHATH, YTO MOrPENIHOCTh PE3yJIbTaTa BBIYMCICHHN JOJDKHA OBITH COM3MEpHMa C
MOTPEIIHOCTBIO UCXOIHBIX JAHHBIX.

AJII'EFPAUYECKHUE BBIPA’KEHHA

BhInycKHUMK Hay4YuTCSA:

1) B1ageTh MOHATUAMHU «TOXKAECTBO», «TOXKAECTBEHHOE IpeoOpa3oBaHue», pellaTh 3a7aui,
cojJiepkalie OyKBeHHbIE JaHHbIe; paboTaTh ¢ opMyIaMu;

2) BBIIOJHATH MNpeoOpa3oBaHUsl BBIPAXKEHHUH, COJAEpXKAIIMX CTENEHH C LEJIbIMU
MOKa3aTeJsIMU U KBaJIpaTHbIE KOPHU;

3) BBINOJIHATH TOXJIECTBEHHbIE MPEOOpa3oOBaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBWI JEHCTBUI HAaJl MHOTOWIEHAMH U alredpanyeckKuMu Apo0smu;

4) BBIIOJIHATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.

BbInycKHUK OJTyYUT BO3MOKHOCTD:

5) Hay4yuTbCs BBIIOJHATH MHOIOIIArOBbIE MPEOOpa30BaHMs PALMOHAIBHBIX BbIPAXKEHUH,
HpUMEHSS IHUPOKUI Habop crioco00B U MPUEMOB;

6) TPUMEHSTH TOXXACCTBEHHBIC TNPEOOpPA3OBaHMS JUIS pEIICHHs 3aJad W3 Pa3InYHbIX
pa3nenoB Kypca (Hampumep, Ul HAXOXKICHUS HauOOJBIIET0/HAUMEHBIIETO 3HAYCHUS
BBIPKCHHUS ).

YPABHEHUA

BolnyckHUK HAayuuTCS:

1) pemiaTe OCHOBHBIE BH/IbI palliOHAJIBHBIX YPABHEHUH C OJTHOM NEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHHUH C IBYMsI IEPEMEHHBIMU;

2) MOHMMATh YpPaBHEHHE KaK BAXKHEHMIIYI0 MaTeMaTHUYECKyl0 MOJeNIb JJISi ONHCAHUSA H
M3YYEHHUs Pa3HOOOPA3HBIX pealbHbIX CUTYAllUH, pellaTh TEKCTOBBIE 3aJja4l aIre0panyecKum
METOJIOM;

3) npuMeHATh rpaduyecKkue IpeacTaBIeHUs IS UCCIE0BaHUsl YPaBHEHUH, UCCIIEIOBAHUS U
peLIeHUs CUCTEM YpaBHEHHH ¢ JBYMs NTEPEMEHHbBIMHU.

BBIITyCKHMK MOJyYUT BO3MOMXKHOCTB:

4) oBmaneTh cHeNUaTbHBIMU NpUEMAMM pEIleHUs YpPaBHEHUH U CHCTEM YypaBHEHUH;
YBEpEHHO TNPUMEHSTh ammapar ypaBHEHHH JJs pelleHus pa3HOOOpa3HbIX 3ajad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, IPAKTUKY;

5) mnpuMeHsATh rpaduyeckue TNPEeACTaBICHUS JUIsI HCCIEAO0BaHHUS YpaBHEHHMH, CHUCTEM
YpaBHEHM, CoAepKalMX OyKBEHHbIE KO UIIMEHTHI.

HEPABEHCTBA

BbInyckHMK Hay4uuTCA:

1) moHMMaTh U NPUMEHATH TEPMHUHOJOTHIO U CHUMBOJIMKY, CBA3aHHBIE C OTHOIIEHHEM
HEPABEHCTBA, CBOICTBA YNCIIOBBIX HEPABEHCTB;

2) pemarb JHMHEWHbIE HEPABEHCTBA C OJHOM TEPEMEHHOW M UX CHCTEMBI; peularhb
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduueckre MpeICTaBICHUS;

3) IpUMEHATH annapaTr HEPABEHCTB JJIs PELLIEHNUS 33aJa4 U3 pa3IudHbIX pa3AesioB Kypca.
BbInyCKHUK NIOJTy4UT BO3MOKHOCTD HayUUThCS:

4) pa3HOOOpa3HBIM MpHEMaM JI0Ka3aTeIbCTBA HEPABEHCTB;



YBEpEHHO NPUMEHSTH anmnapaT HEPaBEHCTB JUIs pEIIeHUs] pa3HOOOpa3HBIX MAaTEMAaTHYECKUX
3ajia4 1 3a]1a4 U3 CMEKHBIX NIPEIMETOB, PAKTHKY;

5) npuMeHATH TpaduuecKhe TPEACTaBICHUS I HCCIEAOBAaHUS HEPAaBEHCTB, CUCTEM
HEpPaBEHCTB, COJepKAINX OyKBEHHBIE KOI()(DUIIUCHTHI.

OCHOBHDBIE IIOHATHA. YUCJIOBBIE ®YHKI[UU

BeinmyckHUK HayduTCs:

1) noHumaTh W HCNOJIB30BaThb (DYHKIMOHAIbHBIE MOHATUS M A3BIK  (TEPMMHBI,
CHUMBOJIMUYECKHE 0003HAUYEHUS);

2) cTpouTh TpaQuKH JIEMEHTAPHBIX (YHKIUI; HCCIE0BATh CBOWCTBA YUCIIOBBIX (DYHKITHIA
Ha OCHOBE M3y4YCHHUS MOBEJICHHS UX IPaUKOB;

3) noHuMaTth (YHKIMIO KaKk BaKHCHINYHD MAaTEMAaTHYECKYI0O MOJENb [UIS ONUCAHHS
IPOIIECCOB M SIBJICHUN OKPYKAIOIIETO MHpa, NMPUMEHATh (DYHKIMOHAIBHBIA S3BIK JUIS
OIKCAHMS U UCCIIeI0BaHUS 3aBUCUMOCTEH MEX Ty (PU3NUECKMMHU BEIUYHMHAMHU.

BhIMYCKHUK TOTYYUT BO3MOXHOCTD HAyYHThHCS:

4) IpOBOAMTH MCCIEIOBAHUSA, CBSI3aHHBIC C M3YUYEHHEM CBOWCTB (DYHKIMII, B TOM YHCIE C
UCTIOJIb30BAaHUEM KOMITBIOTEPA; Ha OCHOBE I'pa)MKOB M3YyUEHHBIX (YHKLIUH CTPOHUTH Oolee
CJIO’KHBIE Tpa UKy (KYyCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMM) TOUYKAMU U T. I1.);

5) ucnonp30BaTh (DYHKIMOHAJIBHBIC TPEACTABICHUS M CBOWCTBA (YHKUWN IUIsl PEIICHHS
MaTeMaTHUECKUX 33a]a4 U3 Pa3IMUHBIX pa3aeioB Kypca.

YUCJIOBBIE I1OCJIE/JOBATEJIBHOCTH

BeinmyckHUK HayduTCs:

1) moHMMaTh M HUCHOJB30BATH A3bIK IOCJIENOBATENBHOCTEN (TEPMUHBI, CHUMBOJIMYECKHE
0003HaueHHUs ),

2) npuMeHATh (POPMYJIbl, CBA3aHHBIE C apU(METUUECKONH U T€OMETPUUYECKON MTPOrpecCcUusiMu,
U anmnapat, cOpMHUPOBAHHBIN MPU U3YYEHUU JPYTUX Pa3/eNoB Kypca, K peleHHIO 3a1a4, B
TOM YHCJI€ C KOHTEKCTOM U3 PEATbHOM KU3HHU.

BBIMyCKHUK MOTYYUT BO3MOXKHOCTb HAyUUThCS:

3) pewmaTb KOMOWHHMpPOBAHHBIE 33Ja4d C MpPUMEHEHHEM (QOPMYN N-TO WieHa U CYMMBI
HEPBBIX N YWIEHOB apU(PMETHUECKOW M IeOMEeTPHUECKOM Mporpeccuil, mpuMeHssl MpU 3TOM
amrmapar ypaBHEeHHI U HEPABEHCTB;

4) mnoHMMaTh apU(PMETUYECKYI0 U TE€OMETPHUYECKYI0 TMPOrpecCMM Kak (YHKLIUHU
HaTypaJbHOTO apTyMEHTA; CBS3bIBATh apU(PMETUUYECKYIO IIPOIPECCUIO C JIMHEHHBIM POCTOM,
TE€OMETPHUYECKYIO — C KCIIOHEHIIMATBHBIM POCTOM.

OIINCATEJIBHAA CTATUCTHKA

BbImycKHUK HayduTCsl MCHOJIB30BATH MPOCTEHIINE CIIOCOOBI IMpEJICTaBICHUS W aHajIu3a
CTaTUCTHYECKUX JAHHBIX.

BBIMyCKHUK TMOJyYUT BO3MOXHOCTb HPUOOPECTH MNEPBOHAYAIBHBIM ONBIT OpraHU3aluu
cOopa JaHHBIX IPU MIPOBEAECHUH OIIPOca OOIECTBEHHOTO MHEHUS, OCYLIECTBIATh UX aHaIu3,
NPEJICTABIIATH PE3YIIbTATHI OTPOCA B BHJIE TAOJUIIBI, TUATPAMMEI.

CJIVYAUHBIE COBBITHA U BEPOATHOCTD

BbIMyCKHUK HayduTCs HaXOAUTh OTHOCHUTENBHYIO YacTOTy M BEPOSATHOCTH CIy4ailHOTO
COOBITHSL.

BBIMYyCKHUK ~ MOJYYUT BO3MOYKHOCTH TPHOOPECTH  OMBIT  TPOBEICHHS  CIIyYaitHBIX
OKCIEPUMEHTOB, B TOM UHCIE C T[OMOIIbI0 KOMITBIOTEPHOTO  MOJEIHPOBAHUS,
UHTEPIpETaluU UX Pe3yJIbTaTOB.

KOMBHUHATOPHKA

BBITyCKHUK HAy4dHWTCsl pemarh KOMOMHATOPHBIC 33Jadud Ha HAXOXKICHHWE YHCIa OO0BEKTOB
WM KOMOWHAITUH.

BbIMYCKHUK TOJIyYUT BO3MOXHOCTh HAYYHUTHCS HEKOTOPHIM CIEHUAIBHBIM MpUEMam
pelneHnst KOMOMHATOPHBIX 3a7ad.

IInanupyemble pe3y/bTaThl OCBOCHHA Y4eOHOI0 peaMeTa, Kypca



Tema

Yuyamuecs Hayyarcs

Yuyamuecs noayyar
BO3MOKHOCTh HAYYHThHCSI

pu
H3yYCHUH
TeMBbI
«BekTopbI»

Yyamuiics HAy4YuTCA

e 0003HauaTh U N300paXKaTh BEKTOPHI,

e  u300paxkaThb BEKTOD, paBHBIN
JaHHOMY,

®  CTPOUTb BEKTOD, PaBHBII CyMMe JIByX
BEKTOPOB, UCIIONIB3Ys IIpaBUIIa
TPEYTrOJIbHUKA, napajuIeIorpaMma,
(bopMyIHpPOBATH 3aKOHBI CIIOKECHHS,

® CTPOHUTH  CyMMY HECKOJIBKUX
BEKTOPOB, UCIOJIB3YS IIPABUIIO
MHOT'OYT'OJIbHUKA,

® CTPOUTb BEKTOp, DPABHBIA Pa3HOCTH
JIBYX BEKTOPOB, IBYMs CIIOCOOaMH.

e pelaTe IEOMETPUYECKHE  3aJaud
HCII0JIb30BaHNE aJlroputMa
BBIPQKEHUSI 4epe3 JIaHHbIE BEKTOPHI,
UCIIOJIB3Ysl ~ TIpaBWJIa  CIJIOXKCHMS,
BBIUUTAHUS U YMHOKEHHUS BEKTOpa Ha
YHCJIIO.

e  peuarb IIPOCTENIINE
r€OMETPUYECKHE 3a/1a4U, ONUPAsCh Ha
U3Y4YCHHBIE CBOKCTBA BEKTOPOB;

®  HaxXOJUTh CPEIHIOI0 JMHHUIO
Tparneluuy 1o 3alaHHbIM OCHOBAHHUSIM.

e B mnoBcegHeBHOHl IKH3HH M IpH
HU3y4YeHUH JPYTHX NMPeAMETOB:

L4 HUCIIOJIB30BaTh BCKTOPBI JIA
peuicHuAd HpOCTefIIHI/IX 3aJa4 Ha
OIIPCACIICHUC CKOpPOCTH
OTHOCHUTCIIBHOT'O ABHXKCHU .

Yyamuiicst MoJry4uT
BO3MOKHOCTh HAY4YHTBHCH

® OBJIAJCTh BEKTOPHBIM
METOIOM JIJISl PEUICHUS
3aa4 Ha BBIYMCIICHUE
U JIOKa3aTelbCTBO;

e mpubpecTu OTIBIT
BBITIOJTHEHHSI
MIPOCKTOB.

Ipu
H3Y4YeHHH
TeMbI
«Metona
KOOPAMHAT»

Yyauuiics HAy4YHTCA:

e omnepupoBaTh Ha 6A30BOM YpPOBHE
MOHATUAMM KOOPAUHATHI BEKTOPA,
KOOPAMHATBI CyMMBI U Pa3HOCTHU
BEKTOPOB, IIPOU3BEICHUS BEKTOpA Ha
YUCIIO

e  BBIUHCIATH KOOPAMHATHI BEKTOPA,
KOOPJMHATBI CyMMBI I Pa3HOCTH
BEKTOPOB, KOOPAUHATHI IIPOU3BEACHUS
BEKTOpa Ha 4HCJIO,

® BBIUUCIATH YIOJI MKy BEKTOpaMH,

® BBLIUUCIATH CKAIAPHOE IIPOU3BEICHUE
BEKTOPOB;

® BBIUHCIATH PACCTOSIHUE MEXKIY
TOYKaMU IO U3BECTHBIM
KOOpAMHATaM,

®  BBIUHCIATH KOOPAMHATHI CEPEIUHBI

Yyamuiicst MoJry4uT
BO3MOKHOCTb HAYYUTBCS:
e OBIAJEThH
KOOP/IMHATHBIM
METOOM peIIeHUs
3ajJ]a4 Ha BBIYUCIICHUE
U JIOKA3aTeNbCTBO;
® IPUOOPECTHU OIBIT
UCTOJIb30BAHUS
KOMITBIOTEPHBIX
IporpaMM JJisl aHaJIU3a
YaCTHBIX CITy4acB
® B3aMMHOIO
pacIoyIoKeHus
OKPY>KHOCTEH U
NPSIMBIX;
e puOOPECTH OMBIT




oTpe3Ka

® COCTaBJIATH YPaBHEHUE OKPYKHOCTH,
3Hasi KOOPAMHATHI LIEHTPA U TOYKU
OKPY’KHOCTH, COCTABJISITh ypaBHEHHE
MIPSIMOM 10 KOOPJIMHATaM JIByX €€

BBIITOJTHCHHS ITPOCKTOB

TOYEK;
e pelaTh IPOCTEHUIINE 3a1a4U METOIOM
KOOpAWHAT
IIpu Yyauuiics HAy4YuTCA: Yyamuiicst moJry4uT
HU3yYeHUH e omnepupoBaTh Ha OA30BOM ypOBHE BO3MOKHOCTb HAYYHTBHCH:
TeMBI IOHATUSAMU: CUHYCA, KOCUHYCa U ®  BBIYUCIATH IJIOIIALU
«CooTHOLIEH TaHI'€HCa YIJIOB, ¢buryp, cocraBIeHHbIX
UH MCKIY ® IIPpUMMCHATH OCHOBHOEC U3 IBYX U Oosee
CTOPpOHAMM H TPUTOHOMETPUYECKOE TOXKIECTBO IIPU MPSAMOYTOJILHUKOB,
yriamu peuieHnu 3a1a4d Ha HaX0XKJICHUE napajajiejIorpaMMoB,
TPeYroJbHUK OJIHOW TPUTOHOMETPUYECKOU TPEYroJIbHUKOB, Kpyra
a. CxauasipHoe (GyHKIIUU Yepe3 APYyryio, 1 CEKTOpA,
npousBe- ®  U300pakaTh YroJ MEXAY BEKTOPaMU, ®  BBIYMCJITH IJIOIIAAN
AcHUE BBIUUCIIATh CKAJSIPHOE IIPOU3BEICHUE MHOT'OYT'OJIbHUKOB,
BEKTOPOB» BEKTOPOB, HCIOJIB3Yyd OTHOIICHU A
®  HaXOHUTh YIJIbI MEXIAY BEKTOpPaMU, PpaBHOBEJIMKOCTH U
HCIIOJIB3Ys (POPMYITY CKASIPHOTO paBHOCOCTAaBICHHOCTH;
IIPOU3BEICHHUS B KOOPAUHATAX, ® IIPUMEHSATH
® IIPUMEHATH TEOPEMY CHHYCOB, anreOpanyecKuii u
TEOpEMY KOCUHYCOB, TpI/IFOHOMeTpI/I‘leCKI/Iﬁ
®  IPUMEHATH HOPMYIY IIOIIATN MaTcpual Ipu
pelieHny 3a1a4 Ha
—absina BBIYHUCIICHUE
TpeyrompHuKa: S = 2 : IIomanei
e pelaTh NIPOCTEHIINE 3a1a4U Ha MHOTOYTOJILHHKOB;
HaxO0KJIEHUE CTOPOH U YIJIOB o  TPHOBPECTH OMBIT
IIPOU3BOJILHOTO TPEYTOJIbHUKA NpHMeHeH s
. anreOpanvyecKkoro u
B mnoBceaHeBHOH JKM3HM U IIpH TPHUrOHOMETPHHECKOTO
HU3YYEeHHH APYIUX NPEAMETOB: anmapara npu
peleHnn
r€OMETPUYECKHX 3a/1a4
Ilpu Yyauuiics HAy4YUTCA: Yyamuiicst MoJy4uT
H3YYEeHUH BO3MOKHOCTb HAYYHTBHCH:
TeMbI e omepupoBaTh Ha 0a30BOM YypOBHE
«lmHa MOHSTUAMU MIPaBUIILHOTO ® BBIBOJUTH (hopMyITy
OKPY’KHOCTH MHOI'OYTOJIbHUKA, JUISL BBIYUCIIEHUS yTia
U IJIomaab ® JIPUMEHITH Q)opMyf[y 1A IMpaBHUJILHOTO N-
Kpyra» BBIYMCIIEHHS Yyria IPaBUIBHOTO n- yroJbHUKA U

yroJIbHUKA.

e TMpuUMEHATh  GOpMyNbl  IUIOIIAMH,
CTOPOHBI MIPaBUJILHOTO
MHOT'OYT'OJIbHUKA, pannyca
BIMCAHHOU u OMMCaHHOU
OKPY>KHOCTH,

® TPUMEHSTh GbopMyIibl  JJIMHBI

IMPUMCHATH €€ B
nporecce perieHus
3ajad,

IPOBOIUTH
JI0Ka3aTeNIbCTBA
Teopem o dhopmyre
TUIOMIA/IA, CTOPOHBI




OKPY’KHOCTH, IyTH  OKPYXXHOCTH,
IJI0IIA U Kpyra H KpyroBoro
CEKTOpa.

® JCIOJIb30BaTh CBOWCTBA H3MEPEHUSA
JUIMH, YIJIOB IIpU PELICHHUHU 3aJa4 Ha
HaxXO0XJCHUE JUIAHBI OTpe3Ka,
IpasyCHOM MepHI yria;

® BBIYMCIATH IUIOIIAAN TPEYTOJIBHHUKOB,
IPSIMOYTOJIBHUKOB, TPalelyii, KpyroB
U CEKTOPOB;

® BBIYNCIATH JUIMHY OKDPY)KHOCTH H
JUIMHY IyTH OKPYKHOCTH;

®  BBIUYHCJIATH JJITMHBI JIMHEHHBIX
9JIEMEHTOB GUTYp W HX  YIJIBI,
UCHOJb3Ys U3yYEHHbIE (POPMYJIBL.

B moBceaHeBHOH SKM3HM M TNpPH
U3YyYeHHH PYTUX NPeaMeTOB:

¢ pcuiaTb IMPAKTUYCCKUC 3aJa4u,
CBsA3aHHBIC C HaX0XJICHUEM
T'COMCTPUUCCKUX BCIMYUH.

MIPaBUIILHOTO
MHOTOYTOJIbHUKA,
paanyca BOUCAaHHOU U
ONMCaHHOU
OKPY>KHOCTH U
CJIEJICTBHUI U3 TEOPEM U
MPUMEHSTH UX MPU
peleHnH 3a1ad,
peliaTth 3aJa4u Ha
JI0Ka3aTeNIbCTBO C
UCTIOJIb30BaHUEM
dhopMys JITUHBI
OKPY>KHOCTH U JJTUHBI
IYTH OKPY>KHOCTH,
dbopMy1 TTOIIaIeH
buryp.

IIpu Yuyamuiics HAy4YMTCsA: Yuamuiics noay4mnT
H3YYeHHH *  omepupoBaTh Ha OA30BOM ypOBHE BO3MOKHOCTh HAYYHMTBHCH:
TeMbI MOHATHUSMH OTOOPAKEHUS TIJIOCKOCTH ® [IPHMEHATH CBOHCTBA
«JlBHIKEHU S Ha ce0s ¥ IBYOKCHMS, JIBUKEHUS TIPU
* omepupoBaTh Ha OA30BOM YPOBHE pELICHNH 3a/1a4,
MOHATUSAMU OCEBOM U LIEHTPAIbHOMN ®  IIPUMEHSATH OHATHS:
CUMMCTPUH, ITApaJIJICIIBHOTO 0oceBast U LICHTpajIbHast
MepeHoOCca, NoBopoTa, CUMMeETpUS,
° pacro3HaBaTb BUAbl ABUXKCHUMH, HapaHHeHBHBIﬁ
*  BBINOJHATH NOCTPOCHUE IBUKEHUH C IEPEHOC M ITOBOPOT
MMOMOIIBIO HUPKYJIA U HHHeﬁKH, JUTSL pELICHNUH 3a1a4
OCYIIECTBIISATH IPeoOpazoBaHue
duryp,
*  pacro3HaBaTh IO YEPTEKAM,
OCYIIECTBIISATH MPe0Opa3oBaHUs
buryp ¢ noMoIIbI0 0CeBON H
LEHTPAIBLHOW CHUMMETPUH,
MapaJuIeIbHOTO IEpPEHOca U
MMOBOPOTA.
Ipu Y4yauuiics MoJy4uT NpeaCTABICHUSA O
H3yYEeHUH MPOCTEUIIINX MHOTOTPAHHUKAX, TeIax W
TeMbI IOBEPXHOCTSX B IPOCTPAHCTBE; 3HATH
«HavaabHble | GOPMYIIBI TSl BRIYUCICHUS TITOMIAIEH
CBEJIEHHsI U3 | MIOBEPXHOCTEH U 0OHEMOB TeI
cTepeoMeTpH
n»
Ilpu VYyamuiicsi T03HAKOMHUTCSI C OCHOBHBIMU
U3yYEeHUH aKCMOMaMH TIJITAaHUMETPHUH, OYIET HMETh
Tembl 00 MpeJicTaBJIeHre 00 OCHOBHBIX dTanax




aKcHoOMax pa3BUTHUSA TECOMETPHUH.

IVIAHUMETPH

"

IloBTOpeHue | Yyammiicsa HAy4YuTCH:

Kypca ® IIPUMEHATH NIPU PEIICHUU 3a1a4
IVIAHUMETPH OCHOBHBIE COOTHOILIEHUS MEXIY
u CTOpPOHAMHU U yriaMu

IPSIMOYTOJIBHOTO U ITPOU3BOJILHOTO
TPEYTOJIbHUKA;

IPUMEHATH (HOPMYJIBI IIOILAIH
TPEYroJbHHKA.

pelaTh TPEYroJbHUKY C IOMOIIBIO
TEOPEM CHHYCOB M KOCHHYCOB,
IPUMEHSATH IPU3HAKY PAaBEHCTBA
TPEYrOJbHUKOB IIPU PELLICHUN
reoOMEeTpPUYECKUX 33/a4,

IPUMEHSATH IPU3HAKH 110100
TPEYTOJIbHUKOB MPU PELICHUU
reoMeTPHUECKUX 3ajad,

OIpEAEIATh BUIbI
YEeThIPEXYTOJIbHUKOB U UX CBOICTBA,
HCIOJIb30BATh (POPMYIIBI IUIOLIAIeH
Gburyp A HaXOXKAEHUS UX IUIOIIA/H,
BBIIIOJIHATH YEPTEXK 10 YCIOBUIO
3aJ1a4M, pelaTh IpocTeiine 3a1auu
1o TeMe «YeThIpexyroJbHUKN»
HCII0JIb30BaTh CBOMCTBO CTOPOH
YeThIPEXyroJIbHUKA, OITMCAHHOTO
OKOJIO OKPY>KHOCTH; CBOMCTBO YTJIOB
BIMCAHHOTO YEThIPEXYTOJIbHUKA IPU
pellIeHnn 3a1ad4,

HCIO0JIb30BaTh (POPMYJIbI ITTMHBI
OKPY>KHOCTH U JIyTH, IJIOIAAN KpyTa
U CEKTOpa IPHU PEILIEHUH 3a/ad,
peliaTh reoMeTpUYECKue 3aauu,
ONHMpAasiCh Ha CBOMCTBA KAacaTEJIbHBIX K
OKPY>KHOCTH, IPUMEHSA
JIOTIOJIHUTENIbHBIE TIOCTPOEHUS,
anredpanveckuii u
TPUTOHOMETPUUECKUN ammapar,
IIPOBOJUTH ONIEPALIUU HaJl BEKTOPaMH,
BBIUYUCIISTH AJUHY U KOOPAUHATHI
BEKTOpA, YroJl MEeX/1y BEKTOPAMH,
pacrno3HaBaTh YpaBHEHUS
OKPYKHOCTEH U IPSIMOM, YMETh UX
HCII0JIb30BATh,

HCIOJIb30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B MIPAKTHUYECKON
JEATENBHOCTH JUIsl PELICHHUS
MPaKTUYECKHX 3aJ1a4, CBA3aHHBIX C
HAaXO0XJACHUEM I'€OMETPUUECKUX




BCJIIMYHH

Conep:xxanue y4eOHOIO mpeamMera.
5 kuace.

Apugpmemuxa

HarypaabHble yncia

* Psin HaTypanbHbIX uncen. JlecaTudHast 3aMCh HaTypajibHbIX uncen. OKpyrieHue HaTypalbHbIX
YHCell.

* KoopauHaTHbIN Jy4.

* CpaBHEHHE HaTypaJIbHBIX yncell. CI0KEHUE U BEIUNTAHUE HATYpallbHbIX yncen. CBoicTBa
CIIOKEHHUS.

* YMHOXECHHE U JEJICHUE HaTypalbHbIX uncen. CBoNCTBa yMHOXKEHU. [leneHne ¢ ocTaTKoM.
Crenenp yucina ¢ HaTypajibHbIM IIOKA3aTENIEM.

BeposiTHOCTH. KomMOuHaTopHble 3a1a4un

* Pemienne TeKCTOBBIX 3a/1a4 apu(hMETHUECKUMHE CITOCOOaMHU.

JApodu

* OObIKHOBEHHBIE podu. [IpaBuiibHBIC U HETTPaBUIIbHBIE Tpoou. CMelIaHHbIe YuCa.

* CpaBHEeHME OOBIKHOBEHHBIX Ap00€il U CMELIaHHbIX YHCEIL.

Apudmernueckue eiCTBUS ¢ 0OBIKHOBEHHBIMU JPOOSIMU M CMELIAHHBIMU YHCIaMH.

* Jlecatuunble qpodu. CpaBHEHHE U OKpYIJIEHUE JECITUYHBIX Apo0eit. Apudmernueckue
JENCTBUS C JECATUUHBIMU 1po0sMu. [Ipukuiku pe3yabTaToB BHIYUCICHUI.

* [Ipouentsl. Haxoxxnenue npoueHToB ot ynucia. HaxoxxaeHue uyncia no ero npoueHTam.

* PemeHne TeKCTOBBIX 3a/1a4 apu(METHUECKUMHE CITOCOOaMHU.

BesmmunHbl. 3aBHCHMOCTH MEKAY BeJIMYHHAMH

* Enqununs! ayinHel, oiomanm, o0bEMa, Macchbl, BpEMEHH, CKOPOCTH.

* Beruucnenus no gopmynam.

YucinoBble 1 OyKBeHHbIE BbIPaskeHHsl. Y PaBHEHHUS.

* UnicnoBble BbIpaKEHUs. 3HAUEHHUE YUCIIOBOTO BhIpaykeHus. [lopsaaok NeCTBUI B UNCIOBBIX
BbIpaxkeHUsX. bykBeHHble BoIpakeHus. Packpeitue ckoOok. I1o100HbIe criaraeMble, MpUBEACHNE
NOJOOHBIX cinaraeMbix. DopmyIIbl.

* Vpasaenusi. Kopens ypaBHenusi. OCHOBHBIE CBOMCTBA ypaBHEHU. PellieHre TeKCTOBBIX 3a/1a4
C TIOMOIIBIO YPaBHEHUH.

DJIeMeHThI CTATUCTHKH, BeposiTHOCTH. KomMOMHaTOpHBIE 3a1a4H.

* Cpennee apudpmerndeckoe. CpeaHee 3HaU€HUE BETUYUHBI.

- Pemmenrie koMOMHATOPHBIX 3a/1a4.

I'eomerpnyeckue Gurypsl.

HN3mepenus reoMeTpu4YecKUX BeJTHYHH

* Otpesok. Iloctpoenue orpeska. JlnmHa oTpeska, JomaHol. Mi3MepeHne JUIMHBI OTpe3Ka,
IIOCTPOEHNE OTPE3Ka 3aJaHHON JUIMHBL. [IlepumeTp MHOroyroasHuKa. [1ockocTs.

IIpsimas. Jlyu.

* Yron. Buasl yrnos. ['pagycHas mepa yria. Mi3mepeHne u mocTpoeHHe yIiioB ¢ TOMOIIBIO
TpPaHCIIOPTHPA.

* [IpsmoyroneHuk. KBangpat. TpeyronsHuk. Buabsl TpeyroasHUKOB.

* PaBenctBo ¢uryp. [lonstie u croiicTBa miomaay. [Inomans npsMoyroisHUKa U KBaIpara.
* Harnsinuple npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
napaiuienenunen, kyo, nupamuaa. Ilonstue u cBoiictBa 00béMa. OOBEM MPSIMOYTOIBLHOTO
napajuienenuneaa u

KyOa.




* B3aumHoe pacniosioxenue AByx npsaMeix. [lepnenaukymnsapusie npsamele. [lapamnensusie
MpsIMBIE.

* OceBast ¥ LEHTPAJIbHAs! CUMMETPUH.

MarteMaTHKa B MCTOPHMYECKOM PA3BUTHH.

Pumckas cucrema cuncnenus. [lo3unmonnsie cucremsl cuncienus. O6o3HaueHue nudp B
Hpesneit Pycu. CtapunHbie Mephl IJIMHBL. BBelleHrEe MeTpa Kak eIMHUIbI JJIMHBL. MeTpuueckas
cucrema mep B Poccun, B EBporie. Mctopust popMupoBanus MaTeMaTH4ecKuX CUMBOJIOB. [lpoOu
B BaBunone, Erunte, Pume, Ha Pycn. OTKpbITHE AECATUYHBIX APOOCH.

6 KJacc.

Apughpmemuxa

HartypaabHble yncia

* JlenmuTenu v KpaTHBIC HATYypaabHOTO YKciia. Hanbonpimmii oOmuii nenurens. Hanmensinee
obmee kpatHoe. [Ipusnaku nenumocT Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

* [Ipocthie u cocTaBHble unciaa. Pa3noxeHue yuces Ha IPOCTHIE MHOXKHUTEIH.

* Pemenne TeKCTOBBIX 3a/1a4 apu(hMETHUECKUMHE CITIOCOOaMHU.

Apoou

» OObIKHOBEeHHBIE IpoOr. OCHOBHOE CBOMCTBO poOu. HaxoxaeHue npodu oT ducia.
HaxosxneHue 4ncia no 3Ha4eHuIo ero Jpoou.

* CpaBHEeHHE OOBIKHOBEHHBIX APOOEH U CMEIIaHHbBIX YHCEIL.

Apudmerndeckue 1eHCTBUSI ¢ OOBIKHOBEHHBIMH JIPOOSMU U CMEIIAHHBIMU YHCIIaMHU.

* Jlecatuunbie qpodu. CpaBHEHUE NecATUYHBIX ApoOeii. [IpencraBnenne gecaTuaHoM qpodu B
BUjie OOBIKHOBEHHOH 1poOM U OOBIKHOBEHHOM B BUJie JecATUYHOM. beckoHeuHble
NEePUOINIECKUE IeCATHYHBIE IpooH. JlecaTnaHoe mpuOImKeHne 0OBIKHOBEHHOU Ipo0u.

* OtHoweHue. [IponieHTHOE OTHOLIEHUE IBYX yHcCell. JleeHue ynuciia B JaHHOM OTHOIIECHHUH.
Macmirab.

* [Iponopuust. OcHOBHOE cBoOMCTBO Iponopuuu. [Ipsimast 1 oOpaTHas MponopIHOHaIbHbIE
3aBUCHUMOCTH.

* PemieHne TeKCTOBBIX 3a/1a4 apu(PMETHUECKUMH CIIOCOOaMHU.

PanuonanbHbIe yncIa

* [TonoxuTenbHbIe, OTPULATENBHBIE YNCIIA U YUCIIO HYJIb.

* [IpotuBomnonoxuble yncia. Moayns yucna.

* Lenble uncna. ParmonanbHele yrcna. CpaBHEHHE pallMOHAIBHBIX Yncell. ApuMeTnyeckue
JEHCTBUS C pallioHaIbHBIMU YncaamMu. CBOMCTBA CHOXKEHHUS U YMHOKEHUS

palOHaIbHBIX YUCEIL.

* KoopanHaTHas MIOCKOCTb.

BesmunHbl. 3aBHCHMOCTH MEKAY BeJIMYHHAMH

* Enunuis! ayinHel, oiomanm, o0béMa, Macchbl, BpEMEHH, CKOPOCTH.

* [Ipumepsl 3aBUCHUMOCTEN My BennuuHamu. [IpencraBnenue 3aBucumocteil B Buae Gpopmyi.
Beraucnenns no ¢popmymam.

YucnoBbie 1 OyKBeHHbIE BIPasKeHHs. Y PABHEHHUS.

* HucnoBsle BEIPAXKECHUS. 3HAYEHUE YUCIOBOTO BhIpakeHUs. [1opsA1ok NeNCTBHUNA B UNCIOBBIX
BbIpaKeHUSAX. bykBeHHbIe BbIpaxkeHus. Packpeitue ckobok. [1o00HbIe ciaraemble, MpUBEICHHUE
no100HbBIX ciaraeMbix. opmybl.

* YpaBHenus. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBA ypaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4
C ITIOMOUIBIO YPaBHEHHU.

DJIeMeHTBI CTaTHCTHKH, BepoATHOCTH. KoMOMHaTOpHBIE 3a7a4H.

* [IpeacraBnenue 1aHHBIX B BUJE TaOJIUILl, KPYTOBBIX M CTOJIOUATHIX JUarpamm, rpaukoB.

* CiiyuaifHoe coObiTHe. JJocToBepHOE 1 HEBO3MOXKHOE COOBITHS. BeposTHOCTH ciiydaifHOTo
coObITHsl. Pemenrie KOMOMHATOPHBIX 33/1a4.

I'eomerpuueckue Gurypsl.



HN3mepeHus reoMeTpU4eCKMX BeJTHYUH

- OKpy>XHOCTb U KpyrT. JlmHa okpykHOCTH. Yneno 7.

- ITnomanp kpyra. Ocs cuMmmeTpuu GUrypsI.

* Harmsiiabie pecTaBieHus 0 MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOIbHBIN
napajuienenunes, kyo, nupaMuaa, HUIMHAP, KOHYC, map, chepa. [Ipumepsl pazBépTok
MHOTOTPaHHUKOB, LIMJIMH/Ipa, KOHYCA. .

* OceBas U LEHTpaJIbHAasi CAMMETPHH.

MarteMaTHKa B MCTOPHUYECKOM PA3BUTHM.

Mup nipocThix uncel. 3os0toe ceuenue. Yucno Hynb. [losiBnenue orpunarenbHbix uncen. JI. .
Maraunkuii. I1. JI. Yeopmmés. A. H. Konmmoropos.

7 kiacc.
1. Boipa:keHusi, TOXK/1€CTBa, yPABHEHHUS

YucioBbie BeIpakeHus ¢ epeMeHHbIME. [IpocTtelinme npeoOpa3oBaHus BEIPAKECHUN.
VYpaBHeHuUe, KOpeHb ypaBHEHUs. JINHEITHOE ypaBHEHHE C OJTHOM nepeMeHHo. Pemienue
TEKCTOBBIX 3aJ]a4 METOJIOM COCTaBJIEHUS ypaBHEHUN. CTaTUCTUUECKNE XapaKTEPUCTUKH.

2. DyHKOMH.

OyHK1Ms, 0067acTh onpenesneHus GyHKIuU. Berancnenue 3HaueHnid QyHKIMU TI0 GopMyIie.
I'paduk pynkuuu. [Ipsimas npornopuroHaibHOCTH U ee rpaduk. JIunelinas GyHKuus u e€
rpaduk.

3. CteneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM.

CreneHnb ¢ HaTypaJbHBIM [TOKa3aTeneM U ee cBoiictBa. OnHowieH. OyHkuuu y=x2, y:x3 U UX
rpadukH.

4. MHOTO4YWIEHbI

MHuorounes. CioxeHue, BBIMUTaHUE U YMHOKEHHE MHOTO4JICHOB. Pa3iioxkeHne MHOTO4JIEHOB
Ha MHOXUTEJIH.

5. ®opMyJIbI COKPALLIEHHOT0 YMHOKEHHU S

®opmynbl (a-b)a+b)=a’-b? (atb)?=a’+2ab+b% (ath)>*=a®+3a°b+3ab’+b’ (a
+b) (a®* ab+b? =a®+ b’ Ipumenenne GopMyi COKpAIIEHHOTO YMHOKEHHS B
npeoOpa30BaHUSAX BbIpa)KEHUH.

6. CucremMbl IMHEHHBIX YPABHEHU .

Cucrema ypaBHeHMil. Penienne cuctemMsl ByX JIMHEWHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
U €ro reoMeTpuieckast MHTepIperanus. Perenne TeKCTOBBIX 3a/1a4 METOI0M COCTaBJICHUS
CUCTEM ypaBHEHUM.

7. IloBTOpeHue .
I''TABA 1. HauyajqbHbIe TeOMeTPUYECKHE CBEJICHUS.

[IpocTteiimue reomerpuyeckue GUrypsl: OpsiMasi, TOUYKa, OTPE30K, JIyd, YroJl.
ITonsiTue paBeHcTBa reoMeTpuueckux ¢puryp. CpaBHEeHUE OTPE3KOB U yTJIOB.
HN3mepenue oTpe3koB, JJIMHA OTpe3Ka. MI3mepeHue yrios, rpagycHas Mepa yria.
CMeXHBIE M BEPTUKAJIBHBIE YIJIBI, UX CBOMCTBA. [lepneHIuKyJIIsipHbIE IPSAMBIE.
I'/TABA 2. TpeyrojibHUKH.

Tpeyronpnuk. [Ipu3Haku paBeHCTBa TpeyroabHUKOB. [leprieHaAnKyIIsIp K IPSMOI.
MenuaHbl, OMCCEKTPUCHI U BBICOTHI TpeyrojibHUKAa. PaBHOOEIpEHHBIN TPEYyTrOJIbHUK U
€ro CBOMCTBa. 3aJlaul Ha NOCTPOEHUE C ITOMOIIBIO IUPKYJISI U TUHEUKH.

I''TABA 3. IIapajuiesbHbI€e IPAIMBIE.

ITpu3Haku napajuieIbHOCTH NPSAMBIX. AKCHOMA NapajledabHbIX NIpsiMbIX. CBOMCTBa

napaaieabHbIX NPSAMBIX.

I''TABA 4. CooTHOLIEHHUSI MEKAY CTOPOHAMHY M yYIJIAMHU TPEYIroJbHHUKA.
CymmMma yrioB TpeyroinbHuKa. COOTHOIIEHUE MEXKAY CTOPOHAMH U yTIJIaMHU
TpeyrojpHuka. HepaBeHcTBO TpeyronpHuKa. [IpssMoyTrosbHBIE TPEYTOJIBHUKH, UX
CBONMCTBA M IIPU3HAKU paBeHCTBA. PaccTossHue OT TOUkHU 10 npsimMoi. Paccrosinue



MEXy NapajjleabHbIMU NpsiMbIMU. IIoCcTpoeHME TPEeyroJbHUKA 110 TPEM DJIEMEHTAM.
5. IToBTOpEHUME.

8 kaacc.
1. «PaunoHaabHbIE APOOHY.
Panmonanshas 1po6s. OCHOBHOE CBOMCTBO Ipo0OH, cokpareHue apooeit. ToxaecTBEHHbIC

k
— -2 Y=
peoOpa3oBaHys PALMOHATLHBIX BRIpaKeHuH. OyHKun ¥ kv +b ,Y=r X mux

rpadukH.
2. «KBagpaTHble KOPHH».

[Tonsarue 06 nppanuoHanbHbIX ykciaax. OOmye cBeleHus O IeHCTBUTENbHBIX YACIAX.
KBanpathslii kopeHb. [loHATHE 0 HaX0XIEHNH TPUOINKEHHOTO 3HaYEHUs KBaJPaTHOT'O KOPHSI.
CgoiicTBa kBagpaTHBIX KOpHEH. [IpeoOpazoBanms BEIpaXXEHUH, COIEpKAIIUX KBAIPATHBIC

KOopHU. OyHKIUA y = Vx , €€ CBOICTBa U TpaduK.
3. «KBagpaTHble ypaBHEHHA»

KBanparHoe ypaBHeHue. @opmyiia KOpHEN KBaApaTHOTO ypaBHEHUS. PellieHne paimoHaaibHbIX
ypaBHeHUl. Pemenue 3a1a4, npuBOAAIIMX K KBaJIPATHBIM YPABHEHUSIM U IPOCTEHIIUM
palMOHATIBLHBIM YPaBHEHUSIM.

4. «HepaBeHcTBa)

HucnoBble HEPABEHCTBA U X CBOMCTBA. [[oUIeHHOE ClI0)KEHNE U YMHOKEHHUE YU CIOBBIX
HepaBeHCTB. [lorpenmHocTh U TOUHOCTH MPUOIIKeHNs. JIMHeliHbIe HepaBEHCTBA C OIHOMN
MEPEMEHHOM U UX CUCTEMBI.

5. «CTeneHsb ¢ HeJbIM MOKAa3aTeJeM. JJIeMEHThI CTATUCTHKI (9 4acoB)

CremneHs C 1IeJIbIM TTOKa3aTesieM U ee cBoiicTBa. CTaHmapTHBIN BUA uncia. HadansHbie

CBeZIeHHsI 00 OpraHu3aluy CTAaTUCTUYECKUX UCCIIEeIOBAaHUI.
6. «IloBTOpenue. Pemenue 3agau» (9 yacon)
I'EOMETPUA

TpeyrojabHuk

Teopema ®aneca. [lonodue TpeyronbHUKOB; KO3PPuieHt nogodus. [Ipuznaku
noao6us TpeyrosibHuKoB. Teopema I[Tudaropa. [IpusHaku paBeHCTBA MPAMOYTOJIBHBIX
TpeyroiabHUKOB. CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO YIila IpSIMOYTOJILHOTO
TpeyroJbHKKa U yrioB ot 0° 10 90°. Penienne npsMOyroJibHBIX TPEYTOJIBLHUKOB. 3aMeuaresbHble
TOYKH TPEYrOJbHUKA: TOUKU [TEPECEUCHUS CEPEANHHBIX NEPIEHINKYISIPOB, OUCCEKTPUC,
MeauaH. OKpyKHOCTb Jiliiepa.

YeThIpEXyroJbHIK

[Tapannenorpamm, ero cBoiicTBa u npu3Haku. [IpsiMoyronpHuK, KBaapaT, poMO, UX
CBOMCTBA U MpU3HAKU. Tpanenus, cpeHss JIUHUS Tparnelunuy; paBHOOSAPEHHAs TPaIeIHsl.

OxpyxHOCTH

Lentp, paguyc, tnametp. LleHTpanbHbIN, BIIMCAHHBIN YroJl; BEJIMYMHA BIIMCAHHOTO YIJIA.
B3aumHoe pacnionoxeHnue NpsiMon U OKpY>KHOCTH, IByX OKpyxHocTel. KacarenpHas u cexymias
K OKPY>KHOCTH, PABEHCTBO KaCaTEIbHBIX, IPOBEACHHBIX U3 OAHOW TOYKU. MeTpudeckue
COOTHOUICHUS B OKPYKHOCTHU: CBOMCTBA CEKYILUX, KaCaTEIbHBIX, XOPA.

OKpyXHOCTB, BIMCaHHas B TPEYTOJIbHUK, U OKPYKHOCTh, OIIUCAHHASI OKOJIO
TpEyroJIbHUKA. BlvicaHHbIE U OIIMCAaHHBIE YETHIPEX YT OJIbHUKH.

I/I3Mepe}me reOMETPUICCKUX BCJINYHH.

[TonsTre o muomanu mwiockux ¢uryp. PaBHOCOCTaBICHHBIE U PAaBHOBETUKHE (PUTYPHI.
[Tnomane npsmoyronbauka. [nomanas napanienorpaMma, TpEyroibHUKA U Tpaneuuu
(ocHOBHBIE (hOpMYITEI). DOPMYITHI, BEIPAKAIOIIKE TUIOMIAb TPEYTOJIbHUKA: YepPe3 JBE CTOPOHBI U



yroJl MeXXAy HUMH, Yepe3 MePUMETp U paJnyc BIIMCAHHON OKPYXHOCTH, popmyna ['epoHa.
[Tnomane yetbipexyroibHuKa. CBS3b MEXKAY IUIOIAIIMU MOJOOHBIX GUTYD..

O0o0maroniee NOBTOpPEeHUE

9 kaacc.
PAIIMUOHAJIBHBIE HEPABEHCTBA U UX CUCTEMBI
JluHeliHOE M KBaIpaTHOE HEPABEHCTBO C OJHOI MMEepeMEeHHOM, YaCTHOE U 0011ee
pelleHne, paBHOCHIbBHOCTD, PaBHOCUJIbHBIE TpeoOpazoBanus. ParmoHnanbHble HEPaBEHCTBA C
OJTHOW TIEPEMEHHOM, METO/I HHTEPBAJIOB, KPUBasi 3HAKOB, HECTPOTHE U CTPOTHE HEPABEHCTBA.
DNeMEeHT MHOKECTBA, TOJIMHOXKECTBO IaHHOTO MHOXECTBA, ITycTOe MHOXKeCTBO. [lepeceuenue u
o0bemHeHne MHOKECTB. CHCTEMBI JIMHEHHBIX HEPABEHCTB, YaCTHOE U 001IIee pelIeHne
CUCTEMbI HEPaBEHCTB.
CHUCTEMBI YPABHEHUI
PanmonansHoe ypaBHeHHE ¢ ABYMS [IEPEMEHHBIMU, PEIICHUE YPABHEHUS C IBYMS
NepEMEHHBIMH, PABHOCHUJIHHBIE YPaBHEHHSI, PABHOCHIIbHBIE TTpeoOpazoBanus. I'padux
yYpaBHEHHUS, CUCTEMA YPAaBHEHUM C IBYMS IEPEMEHHBIMH, PEIICHNE CUCTEMbI YPaBHEHH ¢
JIBYMs TIEpEMEHHBIMHA. MeTOo 1 IOJICTAaHOBKH, METO]] aJreOpandecKoro CI0KEeHHUs, METOT
BBEJICHUS HOBBIX IIEPEMEHHBIX, IpaUUECKUl METO]], PABHOCUIILHBIE CUCTEMBI YPAaBHEHUH.
YUCJOBBIE ®YHKIIUN
OyHKIMS, 00J1aCTh OINpeIeJICHHE U MHOKECTBO 3HAUCHUN (DYHKIIUU. AHATUTHUECKUIA,
rpadu4ecKuii, TAOIMIHBIN, CIIOBECHBIH clIOCcOOBI 3aanus GyHKuuu. ['paduk GyHKImH.
MOoHOTOHHOCTH (BO3pacTaHue U yobiBaHH€) QYHKIIUU, OTPAaHUYCHHOCTh (PYHKIIMU CHUBY U
CBEpXY, HAMMEHbIIIee U HanOOJIbIIIee 3HAYCHUS! PYHKIIMHU, HETNpepbIBHAS ()YHKIIHS, BBITYKIIAs
BBEPX WUJIU BHU3. DeMeHTapHble QyHKIMHN. UeTHas U HeueTHass GYHKIMH U UX TpaduKu.
Crenennble (QyHKIMH C HATypaJbHBIM TIOKa3aTelIeM, UX CBOWCTBA U rpaduku. CBOHCTBA U
rpaduku cTeneHHbIX QYHKIUI ¢ YETHBIM M HEYETHBIM MOKa3aTesIMH, C OTPUIATENLHBIM LIEJIbIM
MOKa3aTeJIeM.
IMPOI'PECCHUH
Yucnosas nocienoBaTeibHOCTh. CIIOCOOBI 3aJaHNsT YUCIOBOM MOCIIEIOBATEIHHOCTH.
CBoiicTBa YHMCIIOBBIX MOCIE0BATEILHOCTEH, MOHOTOHHAS MOCIIEA0BATEILHOCTh, BO3pacTaroIas
MIOCJIEIOBATENBHOCTD, YOBIBAIOMIAS TTOCIIEI0BATEILHOCTD. ApHudMeTHIecKas mporpeccs,
Pa3sHOCTh, BO3pacTalollas Iporpeccusi, KOHeuHas mporpeccus, GopMyia n-ro 4ieHa
apudMeTUIECKON MPOorpeccuu, GopMysa CyMMBI YWICHOB KOHEUHON apru(PpMETHIECKOM
IPOTPECCUH, XapaKTEepUCTUUYECKOE CBOMCTBO apupMeTHueckoi nmporpeccuu. ['eomerpuueckas
nporpeccusi, 3HaMeHaTelb IPOTPECCHH, BO3PACTAIOIIAs TIPOTPECCHs], KOHEUHAs IIPOTPECCHs,
(dopMya n-ro 4jaeHa reoMeTpUIecKoi mporpeccuu, Gopmyia CyMMBbl YWICHOB KOHEUHON
reOMETPUYECKON MPOTPECCHH, XapaKTEPHUCTHIECKOE CBOMCTBO TEOMETPHUIECKOI MPOTPECCHH.
IJIEMEHTbBI KOMBUHATOPUKHU, CTATUCTUKHA U TEOPUH
BEPOSITHOCTEM
MeToab! pereHus MpocTeHImX KOMOMHATOPHBIX 33124 (epedop BapuaHTOB,
MIOCTPOEHHUE JiepeBa BapUaHTOB, IPaBUI0 YMHOXKeHUs ). Pakropuan. OOmumi psia JaHHBIX U Psij
JTAHHBIX KOHKPETHOTO U3MEPEHUsI, BapUaHTa psijia JaHHBIX, €€ KPAaTHOCTh, YACTOTa U MPOIICHTHAS
4acToTa, CrPYNITMPOBAHHBIN PSJI TaHHBIX, MHOTOYTOJBHHUKH pactpenenenus. O0beM, pazMax,
MoJa, cpeaHee 3HadeHue. CiyyaiiHble COOBITHS: JOCTOBEPHOE U HEBO3ZMOXKHOE COOBITHS,
HECOBMECTHEBIE COOBITHSI, COOBITHE, IPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO, CyMMa JIBYX
ciyuaitHbIx coObITui. Kiaccuyeckast BeposiTHocTHast cxema. Kitaccuueckoe onpenenenue
BEPOSITHOCTH.
INOBTOPEHMUE

BekTops!



OrnpezenieHne BEKTOpa, Hayano, KOHEl, HyJIeBOM BEKTOp, JJIMHA BEKTOPA, KOJUIMHEAPHBIE,
COHANpaBJICHHBIC, TPOTUBOIIOJIOKHO HAIIPaBJICHHBIC, PaBHBIC BEKTOPBI. 0003HAUYCHHE U
n3o0pakeHne BeKTopoB. OTKIIaIbIBAHUE BEKTOPA OT JAHHOU TOYKH.

CrnoxeHue ¥ BBIYMTaHUE BEKTOPOB. 3aKOHBI CJIOKEHUS, ONIPEAEIEHUE CYMMBI, IPABUIIO
TPEYroJIbHUKA, IPaBUIIo Napaienorpamma. Iloctpoenne BekTopa, paBHOTO CyMMeE JIBYX
BEKTOPOB, UCIIOJIb3Ys paBUjIa TPEYroJbHUKA, IapajuleIorpaMMa, MHOroyrojabHuka. Ilonarue
Pa3HOCTHU ABYX BEKTOPOB, IPOTHUBOIIOIOKHBIX BEKTOPOB.

OnpeneneHne yMHOKECHHs BEKTOpa HA YUCIIO, CBOMCTBA. [I[puMeHeHne BEKTOPOB K PELICHUIO
3a/1a4. TEOPEMBI O CPEAHEN JIMHUM TPAIlELUU U aJITOPUTM PELIEHHUs 3a7a4 ¢ IPUMEHEHUEM TOM1
TEOPEMBI.

MeToa KoopaAuHAT

JlemMma 0 xosMHEapHBIX BeKTOpax. Teopema 0 pa3iioKeHUU BEKTOPaA IO JBYM JAHHBIM
HEKOJUIMHEApHBIM BekTopaM. [IoHsATHE KOOpAMHAT BEKTOPa, KOOPAUHAT CYMMBI U Pa3HOCTH
BEKTOPOB, IPOU3BEACHUS BEKTOpa Ha YUCII0. DOpMyIIbl KOOPIUHAT BEKTOPA YEPE3 KOOPANHATHI
€ro KOHIIa ¥ Havajla, KOOPIMHAT CEpEANHbI OTPE3KA, JJIMHBI BEKTOPA U PACCTOSTHUSA MEXY
JBYMsI TOUKaMU. Y paBHEHUE OKPYKHOCTU U NpsiMOi. M300pakeHne oKpy>KHOCTH U NIPSMOI,
3aJJaHHBIX YPAaBHEHUSIMHU, TPOCTEHIIINE 3a1a4 B KOOpAUHATAX.

CoOTHOIIEHHUSI MEKTY CTOPOHAMH H yIJIaMH TpeyrojibHuka. CKajisipHoe Npou3BeaeHue
BEKTOPOB

Omnpenenenue cuHyca, KOCMHYyca U TaHreHca yrioB oT 0° 1o 180°, ¢popmysibl 1151 BHIYHCIIEHUS
KOOpJMHAT TOUYKH, OCHOBHOE TPUTOHOMETpPUUECKOE TOXkAecTBO. Dopmyra 0OCHOBHOIO
TPUTOHOMETPHUUYECKOTO TOXKIECTBA, MpocTeiine GopMyssl mpuBeaeHus. Popmysa MiomaIm
TpeyrojabHuKa. TeopeMbl CHHYCOB U KOCUHYCOB. MeTobl TPOBEACHUS U3MEPUTEIBHBIX PadoOT.
Teopema 0 CKalsIpHOM NPOU3BEEHUM JIBYX BEKTOPOB U €€ CIEACTBHUS.

JITMHA OKPYKHOCTH M IJIOIA/Ab KPyra

Omnpenenenne NpaBUIbHOIO MHOTOYTOJIbHUKA, (JOpMYyJIa /ISl BBIYUCIIEHUS yIiia MPaBUIIbHOIO 71 -
yrojbHUKa. TeopeMbl 00 OKPY>KHOCTSX: ONMCAHHONW OKOJIO MPaBUIBHOTO MHOTOYTOJIbHUKA
BIIMCAHHOW B IPAaBWJIBHBIA MHOTOYTOJIbHUK. POPMYIIBI JUIsl BBIYUCIECHUS IIJIOIAN TPaBUIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U PaJInyca BIIMCAHHOU OKPYKHOCTH. DOpMyIIbI IIIUHBL
OKPY’KHOCTH ¥ JUIMHBI AYTH OKPYKHOCTH. DOpMYyJIbI IUIOIIAAA Kpyra U KpyTrOBOI'O CEKTOPA..

JABuKeHust

[TonsiTne oTOOpaXkeHMs TUIOCKOCTH Ha ceOs 1 aBmkeHus. CBOWCTBA IBIXKCHHH, OCEBOU U
HEeHTpalbHOU cuMMeTpuu. [loHsTHE MapaienbHOro nepenoca. OCHOBHBIE 3TAlbl
JI0OKa3aTelIbCTBA, YTO MapaJulesIbHbINA IEPEHOC €CTh ABHKEHHE. [loHsaTHe moBopoTa.
JI0KA3aTeJIbCTBO TOTO, YTO MOBOPOT €CTh IBUKEHHUE.

HauvanbHble cBeieHHS U3 CTepeoMeTPUH

MHororpaHHuK, IpU3Ma, Mapajvieienurne]], 00beM Tela, CBOMCTBa MPSMOYTOJIbHOTO
napaiuenenunena, nupamuaa. Llumunap, konyc, chepa u map.



O0 akcmomax IJIaHUMeETPHH

O3HaKOMJIEHHE C CUCTEMOMN aKCHOM, ITOJIO)KEHHBIX B OCHOBY U3yUY€HUS Kypca T€OMETPUU.
[TpencraBiaenne 06 OCHOBHBIX 3Tanax pa3BUTUS T€OMETPUH.

IHoBTOpenue. Pemenne 3axaq

Hauanbsubie reomerpuueckue cenenus. [lapamnensubie npsmbie. OKpy>XKHOCTb. TpeyroibHUKU.
UYetpipexyroibHUKU. MHOTOYTOJBHUKH. BekTopbl. Meron koopauHart. J{BukeHue.

Temarnueckoe IIJIaHUPOBAHUC

5 knacce
Kozsr
HIIEMEHTOB
Kon-Bo | conepkanus
Ne ypoxka Tema ypoxka 4acoB (K20)
HartypaabHhble ynciaa (204)
1-2 Psn HaTypanpHBIX yncen 2 1.1.1,1.1.2
3-5 Hudper. Jlecarnunas 3anuch HaTypaIbHbBIX YUCEIT 3 111112
1.1.1,11.2,7.5.
6-9 Otpesok. [iimaa oTpeska 4 1
10-12 | Ilnockocts. [Ipsamas. Jlyu. 3 7.1.1
13-15 | HIkanma. KoopuHaTHBIN JTyd. 3 6.1.1
16-18 | CpaBHeHHE HATypaJIbHBIX YHCEI 3 1.1.2
[ToBTOpeHue u cucremaru3anus y4eOHOro MaTepuaa 1o
19 teme "HarypanpHbie uncia" 1 1.1.2
Konrponbnas padora Nel o teme «HarypanbHbie
20 yHuCla» 1 1.1.2
CaoxeHue H BBIYMTAaHHE HATYPAJbHBIX ynces (33 1)
CroxeHue ¥ BhIUUTaHUE HAaTypalibHBIX uncen. CBoMCTBa 1.1.2,1.2.1,2.1.
21-24 | cnoxenus 4 1,2.1.3
25-29 | BerunTanue HaTypaJIbHBIX YHCEI 5) 1.1.2
30-32 | YUncnoBble u OyKBeHHbIE BhIpaKeHHUsL. DOpMYIIBI 3 211
Konrtponsnas padora Ne2 o tem "CioxeHue u
BBIYMTAHNE HATYypPAIbHBIX Yucell. UnCcIoBbIe U
33 OyKBEeHHBIE BBIpaKEHHS. DOPMYITBI» 1 112,211
1.1.2,21,2.1.1,
2.1.2,2.13,2.1.
34-36 | YpaBHeHUS 3 4311
37-38 | Yron. OG0o3HaYeHHE YTIIOB. 2 112,711
39-43 | Buas! yrioB. Mi3amepeHne yriioB. 5 112711
44-45 | MuoroyronsHuKHU .PaBHbIe QUTypbI 2 1.1.2
46-48 | TpeyroJbHUKH U €T0 BUJIBI 3 112711
49-51 | IIpssmoyronsHUK. Och CUMMETpUHU (HUTYPHI 3 1.1.2,71.1
52 [ToBTOpeHMe U cucTeMaTu3anus yueOHOro Marepuasia 1 1.1.2,31.1
Kontponbnas padota Ne 3 YpaBaenue. Yro. 1.1.2,3.1.1,7.1.
53 MHOroyrojabHUKU 1 1




YMHOXKEeHUE U JeJIeHHe HATYPAJbHbIX uncea (37 4)

94-57 | YmHoxeHue. [lepemecTuTenbHOE CBONCTBO YMHOXKEHUS 4 1.1.2
CouerarenbHOE U pacIpeeIuTeIbHOE CBOMCTBO
58-60 | ymHOXCHHS 3 1.1.2
61-67 | denenue 7 112
68-70 | JlenmeHue ¢ OCTaTKOM 3 1.1.2,1.1.7
71-72 | CremeHs yncia 2 1.1.2,1.1.3
Kontposbnas padota Ne 4. YMHOKEHUE U JEICHUE
73 HaTypaJIbHbIX yncesl. CBONCTBO YMHOXEHUS 1 1.1.2,1.1.7
74-77 | ITnomans. [nomaas npsiMoOyrojapHUKa 4 1.1.2,75.4
71,7.11,7.1.2,
7.1.3,7.1.4,7.1.
78-80 | IpsamoyronpHblil napamuienenunes. [lupamuga 3 5,7.1.6
81-84 | OO6BeM NPsIMOYTOJILHOTO MapajuIeIenune/a 4 7.5.9
85-87 | KomOunaropHsle 3a1a9n 3 1.1.2,8.3,8.3.1
88-89 | IloBTOpenue u cucrtemarusaiys yueOHOro MaTepraia 2 1.1.2,75.4
KoHnTtposbHas padora Ne5 o teme «JleneHnue ¢ octaTkoMm. 1.1.7,7.5.4,8.3,
90 [Tnomane NpsIMOYTOJIBHUKAY 1 8.3.1
O0ObIKkHOBeHHBIE 1poou (184)
91-95 | IonsTHEe OOBIKHOBEHHOU qPOOH 5 1.2.1
[IpaBuiibHBIE U HeMIpaBUIIbHBIE TpoOu. CpaBHEHHE
96-98 | npobeii 3 1.2.1
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ OTMHAKOBBIMU
99-100 | 3HameHaTeNSIMH 2 1.2.2
101 Jpobu u nenenue HaTYpalbHBIX YHCET 1 1.21,1.2.2
102-106 | CMmemanasle YuciIa 5 1.2.1,1.2.2
107 IToBTOpEeHME U cucTemMaru3alys yueOHOro Marepuaa 1 1.2.1,1.2.2
108 KontponbHas padora Ne 6 "OObIKHOBEHHbIE Jpoou" 1 121,122
Jecsituunblie 1podu (48 4)
109-112 | IlpeacraBneHue 0 AECITUYHON TpoOH 4 1.2.6
113-115 | CpaBHEHHE JCCSITHUHBIX ApoOei 3 1.24
116-118 | Oxpyrnenue uucen. [Ipukuaka 3 1.2.4
119-124 | CnoxeHrie ¥ BEIUUTAHUE IECATUYHBIX IpoOeit 6 1.24,1.2.5
Kontponbnas pabora Ne 7 "TloHsiTe 0 necaTUaHOM
npo6u. CpaBHEHUE, OKPYTJICHHE, CII0KEHHUE U BEIYUTAHUE 1.2.4,1.251.2.
125 JECATUYHBIX Tpodei” 1 6,1.5.7
126-132 | YMHOXKEeHHE NeCITHUHBIX Apobei 7 1.25
133-141 | Jlenenue AecSITHUHBIX ApoOei 9 1.2.5
KonrtponsHas pabora Ne 8 YMHOXKEHUE U JefieHe
142 JECATUYHBIX Tpo0ei 1 1.25
Cpennee apudmernueckoe. CpeqHee 3HAUCHUE
143-145 | BeNMYMHEL. 3 125
146-149 | Ilpouentsl. HaxoxaeHne MpoIeHTOB OT YKcia 4 125154
150-153 | HaxoxaeHue yuca mo ero npoueHTam 4 1.25154
154-155 | TloBTOopeHue u cucreMaTu3alus yaeOHOro matepuana 2 154,157
KonTponbnas pabota Ne 9 Cpennee apudmeTrdeckoe.
156 [TporeHTHI 1 154
Hrorosoe nosropenue (14 4)
1.1.2,1.2.2,1.2.
157-158 | UncnoBble u OyKBeHHBIE BhIpaXKeHHsL. DOPMYIIBI 2 5
159-160 | dopmysl 2 1.1.2,1.2.2,1.2.




5,153

1.121.2.2,1.2.
161-162 | Pemenne ypaBHEeHU 2 53.1.1
163 Cremnens 4ncia 1 1.1.2,1.1.3
164 [Tnomane 1 00BeEM 1 15.3,754
165 Pemenue 3a1a4 Ha MPOLIEHTHI 1 154,155
1.121.221.2.
41.251.26,1.
166 Kontposbnas pabora Ne 10(uToroas) 1 5.4,3.1.133.1
1.12,1.1.7,1.2.
2,1.2515.4,3.
167-170 | IloBTOpeHue M cCUCTEMATU3aIMsl YIEOHOT0 MaTeprasa 4 1.1
TeMarnueckoe IaHUPOBAHUE
6 kJacc
Kozl
HIIEMEHTOB
Kon-Bo | conmepkanus
Ne ypoka | Tema ypoka 4acoB (K9C)
Koapl
3J1€eMeHTOB
Koua-Bo | conep:kanus
Tema ypoka yacoB | (K9C)
JleamMocTh HATYpaJbHBIX unces (17 1)
1-2 Jlenurenu u KpaTHbIE 2 114
3-5 [Tpuznaku genumoctu Ha 10, Ha 5 1 Ha 2 3 1.1.5
6-8 [Tpu3naku genmumoctr Ha 9 U Ha 3 3 1.15
9 ITpocTele M cocTaBHbIE YUCIIA 1 1.14
10-12 | HanGonpuuii oOIui AEIUTED 3 1.1.6
13-15 | Haumenslmee o01iee KpaTHOE 3 1.1.6
1.141151.1.
16 [ToBTOpEHME U cucTeMaTu3als yaeOHOTO MaTepraia 1 6
Konrtponbnas pabora Ne 1 "JlemumMocTh HaTypalbHBIX 1.141151.1.
17 gucen" 1 6
O0bIkHOBeHHBIE 1po0u (38 v)
18-19 | OcHoBHBIE CBOWMCTBO JpoOH 2 121
20-22 | Cokparnienue qpooeit 3 121
[TpuBenenue apobeii k 0OIIeMy 3HAMEHATEITIO.
23-25 | CpaBHeHue apoOei. 3 1.2.1
CrnoxeHue ¥ BbIYUTaHUE APOOE ¢ pasHBIMU
26-30 | 3HaMeHaTensIMH 5 1.2.2
Konrponsnas padora Ne 2 o teme «CpaBHEHHE.
CrnosxeHue ¥ BBIYUTaHUE APOOEH ¢ pasHbIMU
31 3HaMeHareIIMu" 1 1.21,1.2.2
32-36 | YMHOXeHHe apodeit 5 1.2.2
37-39 | Haxoxnenue npobu OT uncia 3 1.2.3
KonTponbhas pabota Ne 3 o reme "YMHOXKeHHE
40 npobeit"” 1 1.2.2,1.2.3
41 B3anmHo obpatHble yncia 1




42-46 | llenenue npobeii 5 1.2.2
47-49 | HaxoxaeHue yucia 1o 3alaHHOMY 3HaYeHHUIO €ro IpooH 3 1.2.3
50 IIpeoOpazoBanre OOBIKHOBEHHOH APOOH B IECSITHUHYIO 1 1.2.6
o1 beckoHeuHble NEpHOANYECKUE AECATUYHBIE APOOU 1 1.2.6
52-53 | JlecaTuuHOoe MpUOIMKEHUE OOBIKHOBEHHOM TpoOu 2 1.2.6,1.5.7
o4 IToBTOpEHME U cucTemMaTu3alys yueOHOro Marepuaia 1 1.2.2,1.2.6
55 KonTponbnas paborta Ne 4 mo reme "/lenenue apobeii” 1 1.2.2,1.2.6
OTHomeHnus U nponopuuu (28 4)
56-57 | OTHOIICHUS 2 155
58-61 | [Ipomopiuu 4 15.6
62-64 | [IporieHTHOE OTHOIICHHE JBYX YHUCET 3 155
Kontposbnas padora Ne 5 mo teme "OTHoIIeHUS U
npornopuuu. [IponopiroHaabHOE OTHOIIICHUE ABYX
65 qucen"” 1 1.55,1.5.6
66-67 | [Ipssmast 1 oOpaTHas MPONOPIIMOHAIBHBIC 3aBUCUMOCTH 2 15.6
68-69 | JleneHue uncia B JAHHOM OTHOIIICHHH 2 15.6
70-71 | OKpy’>KHOCTb M Kpyr 2
72-74 | 1nuna okpyxsoctu. [lmomanp kpyra. 3 7.5.2,7.5.8
75 [{ununnp, KoHyc, map 1
76-77 | lmarpamMmsl 2
Crnyuaitnbie coObiTHs. BeposTHOCTB citydaiiHOTO
78-80 | coOBITHA 3 8.2.1,8.2.2
81-82 | [loBTOpeHue u cucreMaTH3anys yaeOHOro MaTepuaia 2 1.5.6,7.5.2
KoHntposbnas padora Ne 6 «[Ipsimast u oOpaTHas
83 MIPOMTOPIIMOHAIILHBIC 3aBUCHMOCTH 1 1.5.6
Paunmnonasabubie ynucsa u aeiicteus Haa HumMu (704)
84-85 | IosoxuTenpHBIC U OTPHUIIATEIHLHBIC YHCIIA 2
86-88 | KoopaunartHas npsimast 3 6.1.1
89-90 | Lemnnsie uncna. ParmoHaibHBIC YKCIIA 2 13.1
91-93 | Moayib yncna 3 1.3.2
1.3.2,1.3.3,6.1.
94-97 | CpaBHeHUe unces 4 2
KonTponbnas padota Ne 7 "ParmonanbpHble Yrcha. 1.3.1,1.3.2,1.3.
98 CpaBHenue yucen." 1 3
99-102 | CnosxeHue pallMOHAIBHBIX YHCET 4 1.34
103-104 | CpoiicTBa CI0KEHUS PAlMOHATBHBIX YHCEIT 2 1.34
105-109 | BeiunTanue payioHaIbHBIX YHCEN 5 1.34
Kontponbnas padora Ne 8 "CrnokeHue ¥ BEIUUTAHUE
110 panMoHaNIbHBIX yKcen" 1 1.34
111-114 | YMHOXEHHE pallOHATBHBIX YUCEI 4 1.34
[TepemecTuTENBEHOE U COYETATENHHOE CBOMCTBA
115-117 | ymMHOXEHUS pallMOHAIBHBIX YUCEIl 3 1.3.4,1.3.6
118-122 | PacnipenenuTellbHOE CBOMCTBO YMHOKEHUS 5) 1.3.4,1.3.6
123-126 | JleneHue paniMoOHAIbHBIX YUCEI 4 1.34
KonTponbhas padota Ne 9 "VYMmHOXKeHHEe U JerieHne
127 panMoHaNIbHBIX yKcen" 1 1.3.4,1.3.6
128-131 | Pemenne ypaBHEeHUH 4 3.1.1
132-136 | Pemenue 3aa4 ¢ MOMOIIBIO YPABHCHHIA 5 3.1.1,3.3.2
Konrponsnas padora Ne 10 "Pemenue ypaBHeHHH 1
137 pelreHne 3a1a4 ¢ MTOMOIIBI0 YpaBHCHHIA" 1 3.1.1,3.3.2
138-140 | IlepneHauKysipHBIE TPSIMBbIE 3 7.1.3




141-143 | OceBas u 1IeHTpaJIbHASI CAMMETPHH 3
144-145 | TlapannenbHble NIPsSMBbIE 2 7.1.3
146-148 | KoopauHaTHas TIIOCKOCTD 3 6.2.1
149-150 | I'pacuku 2
151-152 | TloBTOpeHUE M cUCTEeMaTH3alKsl Y4eOHOT0 MaTepurasia 2 7.1.3
Kontponbnas padora Ne 11 "IlepnenaukynsipHbie u
napajiesbHbIe psiMbie .OceBast ¥ LIEHTpaIbHasI
153 cummerpun" 1 7.1.3
IloBTOpEeHUE U cUCTEMATH3AIUS YUeOHOT0 MaTepuaJia
(17 v)
1.141151.1.
6,1.2.2,1.3.1,1.
3.2,1.3.3,1.34,
[ToBTOpEHME M cHUCTeMaTH3alMs Y9eOHOTO MaTepraia 1.5.5,1.5.6,7.1.
154-169 | kypca MaTeMaTHKu 6 Kjacca 16 3
1.2.1,1.2.2,1.3.
1,1.3.2,1.3.3,1.
KoHnTtposbHas padora Ne 12. FiToroBast KOHTpOJIbHas 3.4,3.1.1,3.1.2,
170 pabora 1 3.3.2
TeMarnueckoe NIaHUPOBAHUE
Txnacc
Kongsr
DJIEMEHTOB
Kon-Bo | copepxkanus
Ne ypoka | Tema ypoka gacoB | (KDC)
BoipaxkeHusi, TOKAecTBa, ypaBHeHusi. HauaibHbie
reomerpuyeckue ceegenus. Tpeyroabuuku (36 4)
1 UncnoBsle 1 ayireOpandecKue BhIPAKEHUs 1 2.1.1
Brruncienre YuCioBbIX BhIPAKEHHUH (IeCITUYHBIC 2.1,21.1,2.1.2,
2 Jpodn) 1 213214
21,21.1,2.1.2,
3 Bripaxenus ¢ nepeMeHHBIMHI 1 213214
4 IIpsimMas n oTpe3ok 1 7.1.1
5 Jly4y u yron 1 711,712
JlonycTrMble 3HaU€HUs IEPEMEHHBIX B BHIPAKEHUSX. 21,211,212,
6 Dopmyisl 1 213,214
7 CpaBHEHHE 3HAYCHUN BBIPAKCHUN 1 211212
1.1.2,21,2.1.1,
2.1.2,2.1.3,2.1.
8 CBoMcTBa AEUCTBUN HAJ YUCIaAMU 1 4
9 CpaBHEHHUE OTPE3KOB U YTIIOB 1 7.1.1
7.1.1,7.1.4,7.5.
10 V3mepeHue oTpe3koB 1 1
11 ToxnecTBa 1 2.1.4
21,21.1,2.1.2,
12-13 | ToxmecTBeHHbIE TPe0OpPa30BaHNUs BRIPAKEHHH 2 213214
14-15 | U3mepenue oTpe3koB. M3mepeHue yrioB 2 7.11,75.1
16 Kontponbnast pabora Ne 1 UucnoBsie u anredpandeckue 1 2.1,2.1.1,2.1.2,




BBIpaKeHHs. TOXIECTBEHHBIC MPEe0Opa3oBaHUs 213214
BBIPAKCHUI
17-18 | YpaBHEHUS U €ro KOPHU 2 3.1.1
19-20 | [lepneHauKyIsIpHBIE MIPSIMBIE 2 7.1.2,7.1.3
21 Jlunelinoe ypaBHEHHE C OJHOM IMEPEMEHHON 1 3.1.13.1.2
22 Pemenue nuHeHbIX ypaBHEHUN 1 3.1.13.1.2
3.1.1,3.1.2,3.3.
23 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1 2
3.11,3.1.2,3.3.
24 Pemenue 3amau 1 2
KonTponbnas padora Ne 2 "HauanbHble TEOMETPUUIESCKUE 7.1.1,7.1.2,7.1.
25 CBeIECHUS 1 3
3.1.1,3.1.2,3.3.
26-27 | Pemenue 3a/1a4y C MOMOIIBIO YpaBHEHU 2 2
28 Cpennee apudMeTHIECKOE, pa3Max u MOJa 1 8.1,8.1.1,8.1.2
29-30 | IlepBsIii mpu3HAK paBEHCTBA TPEYTOJILHUKOB 2 7.2.4
31 Cpennee apudMeTHIECKOE, pa3Max u MOJa 1 8.1,8.1.1,8.1.2
32-33 | MeamnaHa Kak CTaTUCTHYECKAsi XapaKTEPUCTHKA 2 8.18.1.1,8.1.2
34 [lepBblii mpU3HAK PABEHCTBA TPEYTOJIHLHUKOB 1 7.2.4
35 Menunana, GMCCEKTPUCH] U BBICOTHI TPEYTOJIbHUKOB 1 7.2.1
KonTponbnas paborta Ne 3 o teme "YpaBHEeHUS C OQHON
36 nepeMeHHO " 1 3.1.1,3.1.2
@Oyukuun. Tpeyroasnuku (19 1)
37 Urto Takoe GpyHKIHS 1 5.1.1
38 Brruncnenne 3Hauenuit GyHkiwmii mo hopmyne 1 5.1.1
39-40 | Menuana, GMCCEKTPUCHI U BHICOTHI TPEYTOJILHUKOB 2 7.2.1
41 Brrancnenue 3Hauennii GyHkumid no popmyse 1 5.1.1
42-43 | I'padux GpyHkumm 2 5.1.2
44-45 | Bropoli u TpeTuil Npu3HaK1 paBEHCTBA TPEYTOJIbHUKOB 2 7.2.4
46-47 | Ilpsimasi IpONOPIIMOHAIBHOCTB U €€ Tpaduk 2 5.14
48 Jluneitnast pyHkuus u ee rpagux 1 5.1.5
49-50 | Bropoii u TpeTuii Mpu3HAKK PaBEeHCTBA TPEYTOIHHUKOB 2 7.2.4
51 Jlunelinas pyHKIMS U ee rpaduk 1 5.15
52 Pacnionoxxenne rpadukoB TMHEHHBIX QYyHKINN 1 5.1.5
51.25.1.45.1.
53 Konrponsnas padora Ne 4 o teme "DyHkums" 1 5
54-55 | 3ajaum Ha MOCTPOCHHE 2 7.2.4
CreneHb ¢ HATYPAJIBHBIM MOKAa3aTeeM.
Tpeyroabnuku (17 4)
56 OJIHOYJIEH CTENEHM C HATYPAJIbHBIM MOKA3aTEIEM 1
57-58 | YMHOXeEHNE U IENEeHUE CTENEHER 2
59 3anaun Ha mocTpoeHue (MOCTPOSHUE) 1 7.2.1,7.2.4
7.21,7.2.2,7.2.
60 Pemenue 3amau 1 4
61-62 | Bo3BeneHne B cTeNeHbh MPOU3BEICHHS U CTCIICHH 2
63 OJHOYJIEH U €r0 CTaHAAPTHBIN BUJT 1
64-65 | Pemenue 3amau 2 722724
VYMHOXEHNE OqHOWIEHOB. Bo3BeneHue oqHOWICHA B
66-67 | cteneHn 2
68 DYHKIHS y=X". ¥ y=X" e CBOICTBA i rpaduK 1 511
69 KonrtponbHas padora Ne 5 TpeyroabHUKH 1 7.2.1,7.2.2,7.2.




70 [Ipu3Haky napayuieJIbHOCTH ABYX NPSMBIX 1 7.1.3
71 DyHKIHSA Y=X°. M y=X" ee CBOMCTBA U rpaduK 1 5.1.1
Konrponsnas padora Ne 6 CreneHp ¢ HaTypaJbHBIM
72 MOKa3areieM 1 2.2
MHorouwienbl. ApupmMeTHyecKkne onepanuu HajQ
MHoOro4wieHamu (29 4)
73 MHoOrouJsieH 1 €ro CTaHAapTHBINA BUJ 1 2.1.3,2.3.1
2.3.1,3.1.1,3.1.
74-75 | Ilpu3Haku napayieTbHOCTH JBYX MPSMBIX 2 2
76-77 | CrnokeHre ¥ BBIYMUTAHHE MHOTOYICHOB 2 2.3.1
78 VYMHOXEHNE OJHOYWIEHA Ha MHOTOYJIEH 1 2.3.1
79 IIpu3HaKy napajIenbHOCTH JBYX NPSMBIX 1
80 AKcroMa napajuIeJIbHBIX TPSIMBIX 1
Hcnonp30Banne YMHOKEHHUS OJJHOWIICHA HA MHOTOYJICH
pu peoOpa3oBaHus aIredpanyecKux BbIPAKEHUN U
81-82 | pemenuun ypaBHEHUI 2 2.3.1
83 Brinecenne o01ero yMHOXKHUTEIS 32 CKOOKU 1
84-85 | Akcroma mapauielIbHbBIX MPSMbBIX 2
86-87 | BerHecenue 001Iero yMHOXKHTEIS 32 CKOOKU 2
KonTponbnas padorta Ne 7 mo reme "CyMma 1 pa3HOCTh
88 MHOTO4JIeHOB. [Ipon3Beienne ofHoYwIeHa U MHOTOWICHA" 1 2.3.1
89-90 | Akcuoma mapauIelIbHbBIX MPSMbBIX 2
91-92 | YMHOXEHHE MHOTOWICHa HA MHOTOWICH 2 2.3.1
PasnosxeHne MHOrouYI€Ha HA MHOXKHUTEIN CII0OCOO0OM
93 TPYIITUPOBKHU 1 2.3.3
94-95 | Pemenue 3amauy 2
PaznoxeHne MHOro4JieHa Ha MHOKUTEIIN CIIOCOO0M
96 TPYIITUPOBKHU 1 2.3.3
97-98 | Jloka3zaTenbCTBO TOXKICCTB 2 2.3.3
99 Pemenne 3amau 1
Konrtponsnas padora Ne 8 no teme "[lapamiensHble
100 npsimbie" 1
101 Kontposnbnas padora Ne 9 "MuorouieHs!" 1 2.3.1,2.3.3
®opMy.Ibl COKPAIEHHOT0 YMHOKeHUs1. COOTHOLIEeHUSsI
MEKI1Y CTOPOHAMH M YIVIAMH TPEYTroJbHUKOB (31 1)
Bo3BezneHue B kBajipaT CyMMBI U pa3HOCTHU ABYX
102 BBIPKECHHI 1 2.3.2,2.3.3
103 Bo3BezneHue B Ky0 CyMMBbl M pa3HOCTH JIBYX BBIpayKEHHH 1 2.3.2
104-105 | CymMma yriI0B TpeyrojabHUKa 2 7.2.6
106 BosBenienne B Ky0 CyMMBI 1 pa3HOCTH JIBYX BBIpayKEHHH 1 2.3.2
PaznoxeHne Ha MHOKHUTEIH € TIOMOIIBIO (OPMYIT
107-108 | xBajpaTa CyMMBI U KBajJpaTa pa3HOCTH 2 2.3.2,2.3.3
COOTHOIICHUS MEXKIY CTOPOHAMH U YTIIaMH
109-110 | mpssIMOYTOJBHOIO TPEYroJbHHUKA 2 7.2.7
111-112 | YMHOXXeHHE Pa3sHOCTH JBYX BBIPAKEHUH Ha €€ CyMMY 2 2.3.1,2.3.2
113 Paznoxxenne pa3HOCTH KBaJIpaTOB HA MHOKHUTEIN 1 2.3.3
COOTHOIIIEHUS MEXK]ly CTOPOHAMH U YTIIaMHU 7.25,7.2.6,7.2.
114 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1 7
KonTponbnas padota Ne 10 CooTHOIIEHUS MEXTY 7.2.5,7.2.6,7.2.
115 CTOPOHAMH U YIJIaMU TPEYTOJIbHHUKA 1 7




116 Paznoxxenne pa3HOCTH KBaJIpaTOB HA MHOKHUTEIH 1 2.3.2,2.3.3
117-118 | Pa3noskeHue Ha MHOKUTEIIM CYMMBI 1 pa3HOCTH KyOOB 2 2.3.3
119-120 | IIpsaMoOyTOIBHBIC TPEYTOIBHUKH 2 7.2.3
Kontpomnbnas padora Ne 11 "KBaapat cymmsl u
pasHocTH. PasHocTh kBagpaToB. CymMMa M pa3HOCTh
121 KyOOB" 1 2.3.2,2.3.3
2.3.1,2.3.2,2.3.
122-123 | IIpeoOpazoBaHme HEIOTO BHIPAKEHUSI B MHOTOUJICH 2 3
124-125 | TlpsaMoyToabHbIE TPEYTOIbHUKH 2 7.2.3
[TpuMeHeHHe pa3TUYHBIX CITIOCOOOB JIJIS pa3JIoKCHUS Ha
126-127 | MHOXKUTEIH 2 2.3.2,2.3.3
2.3.1,2.3.2,2.3.
128 [TpumeHenne npeoOpa30BaHMM LENbIX BRIPAKEHHUH 1 3
129-130 | IlocTpoenwne TpeyroabHUKA 110 TPEM JIEMEHTaM 2 7.2.4
2.3.1,2.3.2,2.3.
131 [Tpumenenue nmpeoOpa3oBaHMIA IEJIBIX BBIPAKCHHUI 1 3
Kontposbnas padora 12 "®opmysibl COKpaieHHOTO 2.3.1,2.3.2,2.3.
132 YMHOXEHHS" 1 3
Cucrembl JTuHEeHHBIX ypaBHeHH . COOTHOLIEHUS
MEK/y CTOPOHAMM M YIVIAMH TPeYroJIbHHUKA (26 1)
3.11,3.1.2,3.1.
133 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU 1 6
134-135 | IlocTpoeHue TpeyroabHUKA IO TPEM dJIEMEHTaM 2 7.2.4
3.11,3.1.2,3.1.
136-137 | I'padux 1uHEHHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMU 2 6,5.1.11
3.1.6,3.1.7,3.1.
138 CucreMbl TMHEINHBIX YPABHEHUN € ABYMs IEPEMEHHBIMU 1 8
7.2.4,7.2.5,7.2.
139-140 | Pemenue 3amau 2 6
141 CucreMbl TUHEHHBIX YPaBHEHUH € ABYMsI IEPEMEHHBIMU 1 3.1.7,3.1.8
142-143 | Cnoco0 moAacTaHOBKHU 2 3.1.7,3.1.8
7.2.5,7.2.6,7.2.
144 Pemenne 3amau 1 7
Konrtponsnas padora Ne 13 IIpsimoyronsHbie 7.2.3,7.2.5,7.2.
145 TPEYTOJIbHUKHU 1 6,7.2.7
146 Croco06 moICTaHOBKH 1 3.1.7,3.1.8
147-148 | Croco0 ciioxeHus 2 3.1.7,3.1.8
7.21,7.2.2,7.2.
149-150 | IToBTOpEHNME (TPEYTrOIHLHUKN) 2 4
151 Croco0 citoXeHus 1 3.1.7,3.1.8
3.1.7,3.1.8,3.3.
152-153 | Pemienue 3a7a4 ¢ MOMOIIBIO CHCTEM ypaBHEHUMN 2 2
154-155 | IToBTopenue (IIpu3Haku paBeHCTBA TPEYrOJIbLHUKOB) 2 7.2.4
156-157 | Pemenue 3a1a4 ¢ MOMOIIBIO YPAaBHCHHIA 2 3.1.8,3.3.2
3.1.7,3.1.8,3.3.
158 KonTponbhas pabota 14 Cuctemsl IMHEHHBIX ypaBHEHUN 1 2
HTorosoe nosropenue (124)
2.11,3.1.1,3.1.
159 Boipakenus. Toxnaectsa. YpaBHeHHUs 1 2
160 DyHKIUA 1 5.1.5
161-162 | PaBHOOEIPEHHBIN TPEYTOIHHUK 2 7.2.2




163 CreneHb C HATYypaJIbHBIM MTOKa3aTeIeM 1 1.1.3
2.3.1,2.3.2,2.3.
164 MHOrowIeHbI 1 3
165-167 | ®opMyIbl COKPAIICHHOTO YMHOXKCHUS 3 2.3.2
2.2,2.3.1,2.3.2,
2.3.3,3.1.2,3.1.
168-169 | MroroBas KoHTpoOJbHas paboTa 2 8
170 AHaJn3 KOHTPOJIHHON pabOThI 1
TeMarnueckoe IJIaHUPOBAHUE
8 kmacc
Kongbr
2JIEMEHTOB
Koin-Bo | copepxkanus
No ypoxka Tema ypoxka 4acoB (K2C)
Panunonanbubie npodou. YerbipexyroabHuku (38 1)
1-2 PanmonanbHbie BhIpayKEeHUS 2 2.4.3
3 OcHoBHOE cBOICTBO poOu. CokpalieHue 1podei 1 24.1
4-5 MHOroyrojabHUKU 2 7.3.4
6-7 OcHoBHOE cBOICTBO poOu. CokpalieHue 1podeit 2 24.1
CrnoxeHure ¥ BRIYUTaHHUE APOOCH ¢ OTMHAKOBBIMH
8 3HaAMEHATEIAMA 1 242,243
9 [Tapamrenorpamm 1 7.3.1
10 [IpusHaku napauierorpamma 1 7.3.1
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ OTMHAKOBBIMU
11 3HAMEHAaTEISIMHU 1 242243
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ pa3HBIMU 24,241,242,
12-13 | 3HameHaTEIIMHU 2 2.4.3
14 Pemenune 3anad no reme "llapamienorpamm” 1 7.3.1
15 Tpanenus 1 7.3.3
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ pa3HBIMU 24,241,242,
16-17 | 3HameHaTEIIMH 2 2.4.3
KonTponbnas padota Ne 1 o teme "Panrionanbabie 24,241,242,
18 npobu u ux cpoiictBa. CymMMa 1 pa3HOCTb Apobeit” 1 2.4.3
19 Teopema Daneca 1 7.2.8
20 3ajauyn Ha NOCTPOEHUE 1
21-22 | YmuoxeHnue npoOeii. Bo3senenne qpodu B cTENeHb 2 1.3.4,2.4.2
23 Jlenenue npobeit 1 241,242
24 [TpsimoyronbHUK 1 7.3.2
25 Pom6. KBagpar. 1 7.3.2
26 Jlenenue npobeit 1 2.4.2
27-28 | [Ipeobpa3oBaHne palMOHAIBHBIX BBIPAKEHHUH 2 2.4.3
Pemenue 3amau o teme "[psimoyronbauk. PoMo6. 7.3.1,7.3.2,7.3.
29 KBanpat" 1 3
30 OceBas ¥ LIEHTpaJIbHAsI CHMMETPHUH 1 7.1.6
31-32 | [IpeoOpa3oBanHme pariOHATBHBIX BRIPAKECHUH 2 2.4.3
33 OyHKIUS y=K/X e€ rpaduk 1
34 Pemrenne 3amau 1 7.3.1,7.3.2,7.3.
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7.3.1,7.3.2,7.3.
35 Kontposbnast pabora Ne 2 mo teme "UeThipexyroJbHUKN" 1 3,7.3.4
36 OyHKIUSA y=K/X e€ rpaduk 1 5.1.6
37 [IpencraBnenne npodu B BUAE CYMMBI IpO0Oeii 1 24.2,2.4.3
Kontponsnas padora Ne 3 o teme "[Ipoussenenue u
38 yacTHoOe Jipobeii” 1 24.2,2.4.3
KBaaparubie kopuu. Ilnomans (33 4)
39 [Tnomane MHOTOYTOJTBHUKA 1 75.4
40 [Tnomans mpsSAMOYyrojibHUKA 1 75.4
1.3,1.3.1,1.3.2,
1.3.3,1.3.4,1.3.
41 PamnnonanbHubie ynciaa 1 5,1.3.6
42 WppanuonanbHpie Yrcia 1 145
KBanparuble kopHu. AprudmMeTndeckuil KBaJpaTHbIi
43 KOpEHb 1 14.1
44 [Tnomanes napayenorpamma 1 7.5.5
45 [Tnomans TpeyrojibHUKa 1 7.5.7
KBanparubie kopHu. ApudmMeTndeckuil KBaapaTHBIi
46 KOpEHb 1 14.1
47 VYpasHenne X =a 1 3.1.3
Haxoxnenne npuOiImKeHHbIX 3HaY€HUN KBAAPATHOTO
48 KOPHS 1
49 [Tnomane TpeyroibHUKA 1 1.4.3
50 [Tnomans Tpanernuu 1 7.5.6
o1 Oynxuus Y=Vx u eé rpadux 1 5.1.8
52-53 | KBagpaTHbIii KOPEHb U3 IPOU3BEACHUS U APOOH 2 25251
7.5.4,755,7.5.
54 Pemenue 3a1ay Ha BeIUMcIeHUE miomaaen gpuryp 1 6,7.5.7
7.5.4,755,7.5.
55 Pemenne 3ama4 Ha HaX0XKIEHHE TUIOMIAAN 1 6,7.5.7
56 KBagpaTHbIil KOPEHB U3 CTENIEHU 1 25251
KonTponbhas padota Ne 4 o reme "CBoiicTBa
57 apru(MeTHYECKOro KBaJpaTHOro KopHs" 1 2.5,25.1
BriHeceHne MHOXKUTEIS 3a 3HAK KOpHS. BHeceHue
58 MHOXKHUTEIS O] 3HAK KOPHSI. 1 14.1,2525.1
59 Teopema [Tudaropa 1 7.2.3
60 Teopema, obpaTtHas Teopeme [Tudaropa 1 7.2.3
BriHecenre MHOXKUTEIIS 32 3HAK KOpHs. BHeceHue
61 MHOYKHUTEJSI TTOJT 3HAK KOPHSI 1 1.4.1,25,25.1
[TpeoOpazoBaHue BhIpaXKEHHH, COEPIKALUX KBaApaTHBIS 1.4.1,1.5.2,2.5,
62-63 | kopHH 2 25.1
64 Pemrenue 3a1a4 no reme "Teopema [Iudaropa” 1 7.2.3
7.5.4,75.5,7.5.
65 Pemenue 3amau nmo teme "Ilnomags" 1 6,7.5.7
66-68 | IIpeoOpazoBaHre ABOWHBIX PaJIUKAIOB 3 14.125,25.1
7.5.4,75.5,7.5.
69 Pemenue 3amau nmo teme "Ilnomags" 1 6,7.5.7
7.5.4,75.5,7.5.
70 KonTponbnas pabora Ne 5 mo reme "[Tnomans" 1 6,7.5.7
71 KonTponbnas pabota Ne 6 o reme "[Ipumenenue 1 7.5.4,7.55,7.5.




CBOMCTB apu()METHUECKOTO KBaJIPaTHOTO KOPHS" 6,7.5.7
KBanparnbie ypaBHenus. [1oqo0HbIe TPeyroabHUKH
(354)
72-73 | HenonHble KBaipaTHbIE ypaBHEHHS 2 3.1.3
74 Ornpezenenne moJoOHBIX TPEYTrOJIbHUKOB 1 7.2.9
75 OTtHomIeHue mioniaieil mog00HBIX TPEYTOIbHUKOB 1 7.2.9
76-78 | ®opMyna KOpHEH KBaIpaTHOTO YPaBHEHUS 3 3.1.3
79 [TepBbIii mpu3HaK MOJ00MS TPEYTrOJIHBHUKOB 1 7.2.9
Pemenue 3a1a4 Ha MpUMEHEHHUE TTEPBOTO PU3HAKA
80 10100HsI TPEYTOJIbHIUKOB 1
81-83 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAJJPAaTHBIX YPaBHEHUN 3 7.2.9
84 Bropoii u TpeTuit npu3Haku moao0ust TpeyroJibHIKOB 1 7.2.9
Pemienue 3a1a4 Ha MpUMEHEHUE TPU3HAKOB MOI00US
85 TPEYTOJIbHUKOB 1 7.2.9
86-87 | Teopema Buera 2 3.1.3
KonTponbnas padora Ne 7 mo reme "KBagparnoe
88 ypaBHEHHE U ero KopHu" 1 3.1.3
Pemienue 3a1a4 Ha MpUMEHEHNE PU3HAKOB MOI00MS
89 TPEYTrOJIbHUKOB 1 7.2.9
KonTponbhas padora Ne 8 o reme "[IpusHaku nopodus
90 TPEYroJIbHUKOB" 1 7.2.9
91-93 | Pemenne qpoOHBIX palMOHAIBHBIX YPABHCHHIA 3 3.1.3,3.1.4
94 CpenHsis TuHUS TPEYroJbHUKA 1 7.2.1
Cpenusis nunus TpeyrojibHuka. CBOWCTBO MeIuaH
95 TpEeYroJabHUKa 1 7.2.1
3.1.3,3.1.4,3.3.
96-98 | Pemenue 3a/1a4 ¢ MOMOIIBIO PAIIMOHANBHBIX YPaBHEHUN 3 2
99 [TponopuiroHanbHbIE OTPE3KU 1 7.2.9
[TponopuroHaIbHBIE OTPE3KH B IPSIMOYTOJIEHOM
100 TPEYrOJIbHUKE 1 7.2.9,7.2.11
3.1.3,3.1.4,3.3.
101 Pemenue 3a1ay ¢ TOMOUIBIO0 pallMOHANIBHBIX YPABHEHUI 1 2
102-103 | YpaBHeHUs C mapameTpaMu 2 3.1.3,3.1.4
104 M3MepuTenbHble pabOThl HA MECTHOCTH 1
105 3ajaun Ha TOCTPOEHUE METOIOM OO0 1 7.2.9
KonTponbnas pabota Ne 9 mo teme "/IpoGHbie 3.1.3,3.1.4,3.3.
106 panmoHaIbHbIEC YpaBHEHUS " 1 2
HepagenctBa. [logooublie Tpeyroabuuku (15 )
107-108 | UncnoBble HEpaBEHCTBA 2 3.2.1
Pemenue 3a1ay Ha TOCTPOSHUE METOIOM TTOTOOHBIX
109 TPEYrOJIbHUKOB 1 7.2.9
CuHyc, KOCHHYC ¥ TaHT€HC OCTPOTO yTJia
110 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1 7.2.10
111-112 | CpoiicTBa YUCIOBBIX HEPABEHCTB 2 3.2.1
113 CrokeHue ¥ YMHOKEHUE YHUCIIOBBIX HEPABEHCTB 1 3.2.1
3HavyeHus1 CUHYyca, KOCUHYCa U TaHTreHca 1 yrios 30,
114 45 u 60 1 7.2.10
CoOTHOIIIEHUS MEKIY CTOPOHAMHU U YTIIaMH
115 MIPSIMOYTOJILHOTO TPEYroibHUKA. Pemenune 3amnau 1 7.2.7,7.2.10
116 CrnoxeHue 1 YMHOKEHUE YNCIIOBBIX HEPABEHCTB 1 3.2.1
117-118 | ITorpemrHoCTh ¥ TOYHOCTH MPUOIKEHHS 2




[ToaroToBka k KOHTPOILHOU padote mo Teme "[logoOHbIe

119 TPEYroJabHUKN" 1 7.2.9,7.2.10
Kontposbnas padora Ne 10 o Teme "[logoOHbIe
120 TpPEeYroJabHUKN" 1 7.2.9,7.2.10
Kontponbnas padora Ne 11 o Teme "YwucnoBbie
121 HEPABEHCTBA U UX CBOMCTBA" 1 3.2.1
HepagencrBa. OxkpyxnocTb (19 4)
122 [Tepeceuenre u 00bEAMHEHNE MHOXKECTB 1 6.1.1
123 YwuciioBbIE TPOMEKYTKH 1 6.1.1,6.1.3
124 B3anMHoe pacmosnoxeHne npsMor U OKPY>KHOCTH 1 7.4.2
125 KacarenbHast K OKpY>KHOCTH 1 7.4.274.3
126 UwnclioBbIE TPOMEKYTKH 1 6.1.3
127-128 | Pemenue HepaBEHCTB C OJHOM epeMEHHON 2 3.2.2
129 KacarenbHas K OKpy>KHOCTH. Pemienue 3a1au 1 7.4.2,7.4.3
130 ['pamycHast Mepa IyT¥ OKPYKHOCTH 1 7.5.3
131-132 | Pemenne HepaBEHCTB C OJJHOM IMepeMEHHON 2 3.2.2
133 Pemenue cucteM HEpaBEHCTB C OJTHOU MTEPEMEHHOMN 1 3.2.4
134 Teopema 0 BIIMCAaHHOM yTJIe 1 74.1
135 Teopema 00 OTpe3Kax MepeceKarouxcs XOp/a 1 7.4.1
136-137 | Pemenue crcteM HEPaBEHCTB C OJHOM MEPEeMEHHON 2 3.2.4
KoHntponbhas padora Ne 12 o reme "HepaBeHcTBa ¢ 3.2.2,3.2.3,3.2.
138 OJTHOW TIEPEMEHHOM U MX CHCTEMBI" 1 4
Pemenue 3anay no teme "LieHTpanbHbIE U BIMCAHHBIE
139 yrbl" 1 7.4.1
140 CBOHCTBO OMCCEKTPHCHI yTIIa 1
CreneHsb ¢ HeJbIM NOKa3aTeeM. JJIeMEeHThI
cTaTUCTUKU. OKpy:KHOCTD (22 1)
OmnpezeneHye CTENEHH ¢ LEJbIM OTPUIATEIbHBIM
141 MoKa3aTeJieM 1 1.3.5
142-143 | CBolicTBa CTEIIEHH C I[EJIBIM [TIOKA3aTEIEM 2 2.2,2.2.1
144 CepeMHHBIN EpIEHANUKYIISP. 1 7.1.4
145 Teopema 0 Touke nepeceyeHus BBICOT TPEYTOJIbHUKA 1 7.2.1
146 CBOMCTBA CTEINEHH C IIENBIM IIOKa3aTeIeEM 1 2.2,2.2.1
147-148 | CranmapTHBIN BUJ YUCIIA 2
149 BrnincanHast OKpy>KHOCTb 1 744
150 CBolicTBa ONMCAHHOTO YEThIPEXYTOJIbHUKA 1
Kontponbnas pabota Ne 13 mo teme "CremneHs ¢ 1enbIM
151 MoKa3aTejIEM U €€ CBOMCTBA 1 2.2,2.21
152-153 | C60p u rpynnupoBKa CTaTUCTUYECKUX JAaHHBIX 2 8.1.1
154 OnucaHHasi OKPYKHOCTh 1 7.4.5
155 CBolicTBa BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1
Harnsgxoe npencraBneHne cTaTUCTHIECKON
156-158 | uadopmanmm 3 8.1.1
159 Pemenne 3agau no reme "OKpy>KHOCTB" 1 744745
74174274,
160 KonrposnbHas padora Ne 14 no reme "OKpyXHOCTB" 1 3,744,745
24241242,
161-162 | MroroBast KOHTpoJIbHAs paboTa 2 24.3.3.1.3
Hrorosoe nosropenue (8 4)
24241242,
163 [ToBTOpenue no Teme "PanmonansHbie Apoou” 1 2.4.3




7.5.4,7.5.5,7.5.

164 [ToBTOpenue no teme "KBanparusle kopHu" 1 6,7.5.7
7.3.1,7.3.2,7.3.
165 [ToBTOpeHue no teme "YeTplpexyronbHUKU" 1 3,7.3.4
7.5.4,75.5,7.5.
166 IToBTopenue no Teme "[Lnomans" 1 6,7.5.7
167 IToBTopenue nmo Teme "KBanpaTHbie ypaBHeHU" 1 3.1.3
3.2.2,3.2.3,3.2.
168 IToBTOopenue mo Teme "HepaBencrra' 1 4
169 [ToBTopenue no Teme "CTeneHsb C HeabIM MoKaszareieM" 1 2.2,2.2.1
170 IToBropenue no reme «IlogoOHbBIE YETHIPEXYTOIBHUKN 1 7.2.9,7.2.10
TemaTnueckoe IaHupOBaHKE
9 kiacc
Konbr
AJIEMEHTOB
Koin-Bo | copepxkanus
Ne ypoka Tema ypoka 4acoB (K20)
HepaBeHcTBa U cHCTeMbI HepaBeHCTB. BekTopsbl.
(284)
1-3 Jlunelinbie 1 KBaJpaTHBIC HEPABEHCTBA (IOBTOPEHUE) 3 3.2.3,3.25
4 PanmoHanpHbIC HEpaBEHCTBA 1 3.2.2,3.2.5
5-6 [TonsiTne BekTOpa 2 7.6.1,7.6.2
7-10 PanmoHanpHbIC HEpaBEHCTBA 4 3.2.1,3.2.5
11-12 | CnoxeHue U BBIYMTAaHHE BEKTOPOB 2 7.6.3
13 PanmonansHbie HEpaBEHCTBA 1 3.2.1,3.25
14-16 | MHoecTBa 1 onepaluy HaJl HUMHU 3
17 Crno’xeHue ¥ BBIYMTaHHE BEKTOPOB 1 7.6.2,7.6.3
YMHOXeHHe BeKTopa Ha uucio. [IpuMeHeHre BEKTOpoB K
18 pEIIeHHIo 3a/1a9 1 7.6.3
19 MHoecTBa U onepalyy HaJ HIMU 1
20-22 | Cucrembl pallMOHAIBHBIX HEPABEHCTB 3 3.24
YMHOXk€eHNEe BEKTOpa Ha 4uciio. [ [pumeHenne BEKTOpoB K
23-24 | peuieHuto 3a1aq 2 7.6.3
25-27 | Cucrembl palliOHAIBHBIX HEPABEHCTB 3 3.24
3.2,3.2.1,3.2.2,
Kontponbnas padota Ne 1 "HepaBeHcTBa U CUCTEMBI 3.2.3,3.2.4,3.2.
28 HEPaBEHCTB" 1 5
Cucrembl ypaBauenuii. Merox koopaunar (32 4)
29-30 | KoopauHaThl BeKTOpa 2 7.6.6
3.11,3.1.2,3.1.
31-34 | OcHOBHBIC TTOHSTHS 4 3
35-36 | [Ipocreiimue 3a1a4n B KOOPAUHATAX 2 7.6.6
3.11,3.1.2,3.1.
37-38 | OcHOBHBIC TTOHSTHS 2 3
39-40 | MeTo/BI penieHus: CHCTEM YpaBHEHUH 2 3.1.7
41-42 | YpaBHEHUS OKPYXHOCTH U IPSIMOI 2
43-46 | MeTo/pl pelnieHus: CHCTEM YpaBHEHUH 4 3.1.7




47 YpaBHEHUs OKPY)KHOCTH U TIPSIMOKN 1
48 Pemenue 3amay no teme "Mertop koopauHat" 1 6.2.5,7.6.6
49 MeTo bl pelIeHHs CHCTEM YpaBHCHUM 1 3.1.7
CucreMbl ypaBHEHHH KaK MaTeMaTHYECKHUE MOACITH
50-52 | peasbHBIX CUTyalHiA 3 3.1.7,3.3.2
7.6.2,7.6.3,7.6.
53 Pemenue 3amau 1 6
7.6.1,7.6.2,7.6.
54 Kontponbnas pabora Ne 2 "Meton koopauHat" 1 3,7.6.6
Cucrembl ypaBHEHHH KaK MaTeMaTHYECKUE MOJICITN
55-57 | peaJIbHBIX CUTYyallUii 3 3.1.7,3.3.2
3.1.4,3.1.7,3.3.
58 KonTtponpHas padora Ne 3 "CucreMsl ypaBHEHHI" 1 2
59-60 | Cunyc, KOCHHYC, TAHTE€HC yTJia 2
YucsoBble pyHKIUH. COOTHOLIEHUSI MEKAY
CTOPOHAMM M YIJIAMHM TPEYroJbHUKA (25 1)
Omnpenenenne yrcinoBoi Gpyakiuu. O61acTh
61-64 | onpenenenus, o01acTh 3HAYCHUN PYHKIMH 4 51.1
65 Cunyc, KOCHHYC, TAHT€HC yTiia 1
COOTHOIICHUST MKy CTOPOHAMH U YTIIAMHU
66 TPEYroJbHUKA 1
Omnpenenenne yrcioBoi Gyakuu. O61acTh
67 ornpezeneHus, 001acTy 3Ha4eHU GpyHKINUN 1 51.1
68-70 | CrocoObI 3a1anus QyHKIUN 3 51.1
COOTHOILICHUST MEXK]Ty CTOPOHAMH U YTIIAMHU
71-72 | TpeyroipHUKa 2
73-76 | CoiicTBa QyHKIMI 4 51.15.1.2
CoOTHOIIEHUST MEXKY CTOPOHAMH U YTIIaMH
77 TpPEYroJIbHUKA 1
78 CxasnsipHO€ MPON3BEJICHNE BEKTOPOB 1 7.6.7
5115.1.251.
79 CoiicTBa (pyHKIMH 1 3
80-82 | YérHble 1 HeUeTHBIC PYHKIIUU 3 5172
83 CxasipHO€ MPOU3BEJICHUE BEKTOPOB 1 7.6.7
84 Pemenne 3amau 1 7.6.7
KonTponbnas padota Ne 5 "CBoiicTBa YHCIOBBIX 51.15.1.25.1.
85 dyHKImMin" 1 3
JIIMHA OKPYKHOCTH M IUIOIIAAbL Kpyra. Yuciaosele
¢ynknun (21 v)
86-88 | ®ynkuus y=x", N € N, ux cBoiicTBa M rpaduku 3
89 [IpaBusIbHBIE MHOTOYTOJIBHUKH 1 7.3.5
KonTponbnas padota Ne 4 "CooTHOLIEHUS MEXTY 7.6.1,7.6.2,7.6.
90 CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA" 1 3,71.6.6,7.6.7
91 ®ynknus y=x", n € N, ux coiicTsa u rpadguku 1
92-94 | ®dynkumusg y=x " n € N, uX cBOMCTBa U rpaduKu 3
95-96 | [IpaBHIIBHBIE MHOTOYTOJTBHUKH 2 7.3.5
97 ®ynkuus y=x ' n € N, uX CBOWCTBa ¥ rpaduKn 1
98-100 | ®ynkrms y=3Vx, ux CBONCTBA U rpaduKu 3
101 [TpaBriIbHBIE MHOTOYTOJIBHUKHI 1 7.3.5
102 JIMHa OKPYKHOCTH M IIJIOIA/Ab KpyTa 1 7.5.2,7.5.8
103 OyHKIHS y=3\VX, HX CBOICTBA M rpaduKi 1




104-105 | JImmHA OKPYKHOCTH M IUIOINIAIb KpyTa 2 7.5.2,7.5.8
5.1.151.25.1.
106 Kontposbnas pabora Ne 6 "Hucnosbie pyHKIIUN" 1 3
IIporpeccun. [iinHa OKPY:KHOCTH U IIOMIAAb KPYyTra.
JABuxenus (32 u)
107-109 | YncnoBele mociae10BaTeIbHOCTH 3 4.1
110 JlmrHa OKpY)KHOCTH M IUIOIIA/b KpyTa 1 7.5.2,7.5.8
111 Pemenue 3amau 1 7.5.2,75.8
112-114 | YncnoBsle IIOCIEN0BATEILHOCTH 3 4.1
115 Apudmerraeckas Iporpeccus 1 421422
KonTponbnas padota Ne 7 "J[nmrHa OKpy>KHOCTH U
116 TI01ma b Kpyra" 1 7.5.2,75.8
117 [lonsiTve NBUKEHUS. 1 7.1.6
118-121 | ApudmeTndeckas mporpeccus 4 421422
122-123 | [ToHsTHE OBHKEHUS 2 7.1.6
124-125 | Apudmerndeckas nmporpeccus 2 421422
126-127 | 'eomeTpuueckas mporpeccus 2 423424
128-129 | ITapamienbHBII IEPEHOC U TTOBOPOT 2 7.1.6
130-133 | I'eomeTpuueckas mporpeccus 4 423424
134 [TapayutenpHBIM TEPEHOC W TIOBOPOT 1 7.1.6
135 Kontposbnas padora Ne 9 " JIBmkenus" 1 7.1.6
136-137 | 'eomeTpudeckas mporpeccus 2 4.2.34.2.4
44142421,
4.2.2,4234.2.
138 Konrponsnas padora Ne 8 "[Iporpeccun” 1 4,4.2.5
JJieMeHThl KOMOMHATOPUKH, CTATUCTUKHA U TEOPHH
BeposiTHOCTell. HauanbHbIe cBeIeHUus U3
crepeomerpuu (35 Xx)
139 KomOunaropHsie 3a1aun 1 8.3,8.3.1
140-141 | MHOrOrpaHHUKH 2
142-145 | KomOuHATOpHBIC 3a/1a4H 4 8.3,8.3.1
146-147 | MHOrorpaHHUKU 2
148 KombunaropHsle 3a1aun 1 8.3,8.3.1
149-151 | Crarucruka - qu3aitH nHGOpMaIu 3 8.1,8.1.1,8.1.2
152-153 | Tena u mMOBEPXHOCTH BpalllEHHsI 2
154-155 | CraTuctuka - qu3aitH nuaopmanuu 2 8.1,8.1.18.1.2
156-157 | Ilpocreiite BepOSITHOCTHBIC 33/]a4H 2 8.2.1,8.2.2
158-159 | Tena v MOBEPXHOCTH BpaIICHUS 2
160-163 | IIpocreiie BepOSITHOCTHBIC 33/]a4H 4 8.2.1,8.2.2
164-165 | OG0 akcromax IIaHUMETPHH 2
166 [Tpocreiinme BEpOSITHOCTHBIC 3a71a91 1
8.1,8.1.1,8.1.2,
167-169 | DkcriepuMeHTaIbHBIC JAHHBIC H BEPOSITHOCTH COOBITHI 3 8.2.1,8.2.2
170-171 | Pemenue 3amau 2
8,8.1,8.1.1,8.1.
2,8.2,8.2.1,8.2.
2,8.2.3,8.3,8.3.
172 OKcrepuMeHTaIbHbIE JaHHbIE U BEPOSTHOCTH COOBITUI 1 1
8,8.1,8.1.1,8.1.
KonTponbnas padota Ne 10 "DneMeHTh KOMOMHATOPHKH, 2,8.2,8.2.1,8.2.
173 CTAaTUCTUKH W TEOPUH BEPOATHOCTEH" 1 2,8.2.3,8.3,8.3.




1

O6o06mawuee nopropenne (31 v)

3.2,3.2.1,3.2.2,
3.2.3,3.2.4,3.2.

174-177 | HepaBeHCTBa U CUCTEMbI HEPABCHCTB 4 5

178-180 | CucreMsl ypaBHEHHI 3 3.1.7,3.1.8
7.6.1,7.6.2,7.6.

181-182 | Bekropsl. MeTo1 KOOpAWHAT 2 3,7.6.6,7.6.7

COOTHOIICHUST MEXKy CTOPOHAMH U YTIIaMH

183-185 | tpeyronpHuka. CKalsipHOE IPOU3BEICHNE BEKTOPOB 3
55.15.1.15.1.
2,5.1.3,5.1.45.
1.5,5.1.6,5.1.7,
5.1.85.1.9,5.1.

186-188 | UncnoBsie GyHKITUU 3 10,5.1.11
44142421,
4.2.2,4.234.2.

189-193 | Ilporpeccun 5 4425

194-196 | JInnHa OKPYXHOCTH M TUIOIIAAb Kpyra 3 7.5.2,7.5.8
8,8.1,8.1.1,8.1.
2,8.2,8.2.1,8.2.

DJIeMEeHThl KOMOMHATOPUKH, CTATUCTHKU U TEOPUHU 2,8.2.3,8.3,8.3.

197-201 | BeposiTHOCTEH 5) 1
3.1.2,3.1.3,3.1.
7,71.3.5,75.2,7.
5.8,8,8.18.1.1,
8.1.2,8.2,8.2.1,
8.2.2,8.2.3,8.3,

202-203 | UtoroBas koHTposbHas padoTta Ne 12. 2 8.3.1

204 AHaJIn3 KOHTPOJIbHOM paboThl. Pemenue 3aqau 1




