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HHOACHUTEJBHAA 3AIINCKA

Pa6ouas nmporpamma no npeamery «MaTtematuka» uis 6a30BOT0 U yriyOJIe€HHOTO YPOBHS
npernogaBanus B 10-11 1. cocraBneHa B coorBercTBUU ¢ TpeboBanusimu OI'OC k cTpykType u
pe3yabTaTaM OCBOCHHUSI OCHOBHBIX 00pa30BaTeNbHBIX MIPOrpaMM CpeHero o0miero oopa3oBaHusl.

PabGouyasi nporpamma no maremaruke s odyqarommuxcs 10-11 kiaaccoB pa3padorana Ha
OCHOBeE CJIeYIOIIUX JOKYMEHTOB:

1. ®enepanbHbIi TOCYIApCTBEHHBIM 00pa30BaTeNbHBIA CTAHAAPT CPEAHEro OOIIero
o0pa3oBaHusl, YTBEPXKICHHBIH ITpUKka3oM MuHuctepcTBa oOpa3oBanus U Hayku P® ot

17.05.2012 Ne 413 (B pexn. ot 29.06.2017)

2. llpumepnass ocHOBHas oOmmieoOpa3oBaTeibHasi MporpaMma  CpPeIHEro  OOMIero
obpazoBanus (IIpoTokos ot 28.06.2016r. Ne 2/16-3)

3. Maremaruka: anreOpa W Hadajla MAaTEMaTHYECKOTO aHallM3a, reoMeTpus. Anredpa u
Hayajia MaremMaTudeckoro amamusa. 10 kimacc [0a30BbI W yrayOJCHHBIH YpOBHH]:
Mertonuyeckoe mocobue i yuutens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Mpuemo3suna, 2017.

4, Maremaruka: anreOpa W Havaja MaTeMaTHYECKOrO0 aHaiW3a, reoMeTrpus. Anredpa u
Hayaja MareMaruueckoro anaiamsa. 11 kmacc [0a30BbId W yriayOJieHHBIH YPOBHH]:
Mertonuyeckoe mocobue i yuutens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Mmuemo3suna, 2017.

5. PabGouas mporpamma kypca «MaremaTtnka: Aurebpa W Hadajla MaTeMaTHYECKOTO
aHanuza. ['eomeTpus» (yriyOJaeHHbINH YyPOBEHb) K peAMeTHOH uHun yueouukos JI.C.

Atanacsn 10-11 xmaccel. / COopHukK paboumx mporpamm. ['eomerpusi (coct. T.A.
Bypmuctposa) - M.: [Ipocsemenue, 2018.

Heas ocBoeHus mnporpamMmbl 0a30BOr0 ypOBHSA — oOOecCleYeHHe BO3MOXKHOCTHU
UCIOJIb30BaHUsI MaTEMAaTHMYECKUX 3HAHUH M YMEHHMH B MOBCEIHEBHOW >KU3HH U BO3MOXXHOCTH
YCTEIIHOTO MPOJOJIKCHHSI 00pa30BaHUs IO CIEIUATBHOCTSM, HE CBSI3aHHBIM C TPHKIIATHBIM
HCIOJIb30BaHUEM MATeMAaTUKH.

Ileab ocBoeHUs NOporpaMMbl YriyOJIEHHOTO YpPOBHS: OOecCleYeHHe BO3MOKHOCTH
YCHEWIHOT0 MPOJOJKEHUsT OOpa3oBaHMs 10 CIEUHUAIbHOCTSAM, CBSI3aHHBIM C IPHUKIAIHBIM
HCIIONIb30BAHUEM MATEMaTHUKH, a TaK >K€ OCBOCHUE IIPEIAMETa Ha BBICOKOM YPOBHE s
CepbE3HOr0 M3y4eHUs MAaTEMaTHKU B By3€ U OOpeTEeHHE MPaKTUYECKMX YMEHHIl UM HaBBIKOB
MaTeMaTHYECKOro XapakTepa, HeOOXOJUMBIX JJIsl YCHEeIHON NpoQecCHOHaNbHOMN NesTeTbHOCTH

JlocTHKeHHe TOCTaBJICHHBIX IieJiel mpu pa3paboTke M peanu3aluud  o0pa3oBaTeNbHOM
OpraHu3anuen OCHOBHOM o0OpasoBaTenbHON MPOTPAMMBI CpEeIHEro ob1ero
00pa3oBaHMs NPelyCMaTPUBACT PEIICHHE CIEYIOIUX OCHOBHBIX 3a/1aY:

e (GOpMHPOBAHHUE POCCUICKON TPAXKIAHCKON UACHTHIHOCTH 00YJaIOIUXCS;

e COXpaHEHHE U pa3BUTHE KYJIbTYPHOTO pa3HOOOpa3us U SA3bIKOBOTO  HACIEIHs
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, peanusanys IpaBa Ha U3y4eHUE
pPOJHOTO  s3bIKa,  OBJIQJCHHWE  JYXOBHBIMH  LIEHHOCTAMH U KYJIBTYpOH
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuu;

e o0ecrieyeHHE PAaBHBIX BO3MOYKHOCTEHW MOJIY4YEHHs] Ka4eCTBEHHOI'O CPEIHEro OOIero
o0Opa3oBaHus;

e o0ecrieyeHHEe JOCTIKEHUS OOy4aroUmIMMHCS  00pa3oBaTEeNbHBIX  PE3yJbTAaTOB B
COOTBETCTBUHM C TpeOOBaHMUSAMH, YCTaHOBJICHHBIMH DenepajabHbBIM TOCYJapCTBEHHBIM
00pa3oBaTebHBIM CTaHAAPTOM CpeaHero odmiero oopazosanus (manee — DI'OC COO);

e olecrneueHre peanu3alMu OecIIaTHOrO 00pa3oBaHMs HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus B 00beMe OCHOBHOW 00pa30BaTeIbLHOM MPOTpaMMBbI, TTPEIyCMaTPUBAOIICH
u3yueHne 005M3aTeNbHBIX yYEOHBIX MPEIMETOB, BXOIAIMIMX B Y4eOHbIM 1uiaH (y4eOHBIX



IPEAMETOB 10 BBIOOPY M3 00S3aTENBHBIX MPEAMETHBIX 00JacTel, JOMOIHUTEIHHBIX
y4eOHBIX HPEIMETOB, KypCOB IO BBIOOPY M OOLIMX JJIsi BKJIIOUYEHHUS BO BCe y4deOHBIE
IUIaHBl Y4EOHBIX IPEJMETOB, B TOM 4YHCIIC HA YIIyOJCHHOM YPOBHE), a TaKkke
BHEYPOYHYIO JICATEIbHOCTB;

e YCTaHOBICHHE TpPEOOBAaHMH K BOCIUTAHUIO M CONMAIM3ANMHM OOYYArOIIMXCS, WX
CaMOMJICHTH(HUKAIIMA  TOCPEICTBOM  JIMYHOCTHO W OOIIECTBEHHO  3HAYMMOM
JEATEIBHOCTH, COLMAIbHOTO M TPaKAAHCKOTO CTAHOBJICHHUS, OCO3HAHHOTO BBIOOpA
npodeccud, MOHUMaHUE 3HAUYEHUS MPOPECCUOHATIBHON NESTEIBbHOCTH TS YEJIOBEKa U
o0IecTBa, B TOM YUCIIE Yepe3 peau3aiuio 00pa3oBaTesIbHBIX MPOTrPaMM, BXOAAIINX B
OCHOBHYIO 00pa30BaTeIbHYIO IPOTPAMMY;

e o0ecrieueHHE MPEEMCTBEHHOCTH OCHOBHBIX OOpa30BATENBHBIX IMPOrpaMM HadyaIbHOTO
00111eT0, OCHOBHOTO O0IIET0, CpeIHero o0IIero, mpoecCHOHATBHOTO 00pa30BaHMS;

e Pa3BUTHE I'OCYIAaPCTBEHHO-O0IIECTBEHHOTO YIIPABICHUS B 00Pa30BaHNY;

e (opMUpOBaHHE OCHOB OIIGHKH pE3YJIbTaTOB OCBOCHHUS OOYYAIOIIUMKCS OCHOBHOU
00pa3oBaTeNbHON  MPOrpaMMBbl,  JEATEIBHOCTH  IEJarorH4eckux  pabOTHHKOB,
OpTaHU3aIMii, OCYIIECTBISIONINX 00pa30BaTEIbHYIO ICATEIbHOCTD;

e CO3JJaHUE YCIIOBUH JJIsl Pa3BUTHUS M CaMOpPEAIN3aliy 00yJaloMMXCcs, A1 GOpMUPOBAHUS
3I0pOBOTO, 0E30MacHOTO0 W  JKOJOTMYECKH IEIeco00pa3Horo obpasa IKHU3HHU
00yUaroIuxcs.

Hcnonb3yemblie yueOHMKH:

1. MaremaTuka: anrebpa M Hadaja MaT€MAaTHYECKOrO aHalIM3a, reoMerpus. Anrebpa u
Hayaja maremaruyeckoro axanmsa. 10 kiacc. YueOHuK Ui 001eoOpa3oBaTebHBIX
opranuzanuii (0a30BeIi W yrayOiieHHBIH ypoBHHM). B 2 wactsax; mom pen. Al
Mopakosuua. - M.: Muemo3suna, 2019.

2. MaremaTtuka: anreOpa W Hadajga MaTeMaTH4YeCKOro aHaiu3a, reoMmerpus. Anrebpa u
Hayajjla MaremMaTudeckoro aHanuza. 11 kmacc. YueOHMK nis 001ieoOpa3oBaTeIbHBIX
opranuzaiuii (0a3oBelii W yrayOsieHHBIH ypoBHM). B 2 wactsax; mon pen. AT
Mopakosuya. - M.: Muemo3suna, 2019.

3. Maremaruka: anreOpa M Hayajga MaTeMaTH4ecKOro aHaiuu3a, reomerpus. [eomerpus.
1011 xnaccel. YueOHHMK JuIsi 00LIe0Opa3oBaTelIbHBIX OpraHu3aluil: 0a30BBIA U
yray0nenssiit yposau / JI.C. AtanacsH. — M.: IIpocsemienue, 2019.

Mecto npeamMera B y‘leﬁHOM IJIaHe

Monyis/kiacce 10 k1. 6a30BBIH 11 k1. 6a30BBIT 10 1. 11 k.
YTIyOJICHHBIH YTy OJICHHBIH
Anrebpa u Had. 84 84 136 136
MarT. aHaJu3a
I'eomeTpus 52 52 68 68
HUTOTI'O 136 136 204 204

st mzyuenust npeaMeta «MaremaTrkay Ha 0a30BOM ypOBHE OTBOIUTCS 4 y4eOHBIX daca
Hegemo B 10—11 kjaccax: Ha wu3ydyeHHEe anreOpbl M Hayajla MaTeMaTHYeCKOro aHajlu3a
OTBOAUTCS 3 y4eOHBIX yaca B HEJENIO B MEPBOM IOIYTOJUMM M 2 4yaca B HEAEII0 BO BTOPOM
MIOJIYTO/INH, HA U3Y4YEHHE T€OMETpUH | yac B HEAEIIO B MEPBOM IOIYTOJUHU U 2 Yaca B HENEIIO
BO BTOPOM IOJIyTOJUH.

Jns w3ydenus npeamera «Marematuka» — Ha YrIyON€HHOM YypOBHE OTBOJIUTCSA 6
yueOHbIX yacoB Henmemo B 10—11 kmaccax: Ha m3ydeHHe anreOpsl M Havajdl MaTeMaTHYeCKOTO
aHanm3a OTBOIUTCS 4 yd4eOHBIX Yaca B HENIeNI0, Ha U3y4eHHe FeOMETPHUH - 2 Yaca B HEleTIo B
TEYEHHE KAXKIOT0 ToJa 00ydeHUS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA MATEMATHUKA

N3yuenne MaremaTMku B CTapmied IIKOJE JAET BO3MOXKHOCTb  JOCTHUKEHHUS
00yJaroIUMUCS CIACAYIOIIHNX PE3YJIbTATOB.

JInYHOCTHBIE!
l)popmynmupoBanue U OOBICHEHHME COOCTBEHHOW TIO3WIIMA B KOHKPETHBIX CHTYaIUAX
OOIIECCTBEHHON »KWU3HM HAa OCHOBE TOJYYCHHBIX 3HAHWW C TO3MIUA HOPM MOpAId H
0011e4esIoBeueCKrX EHHOCTEH, IIPaB M 00S3aHHOCTEH IpaKIaHUHA
2) c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH; KPUTUYHOCTD MBILLICHHS, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUs, OTJINYATh TUIIOTE3Y OT (aKTa,

3) FOTOBHOCTb W CIIOCOOHOCTb BECTU JUAIOI C JPYIMMH JIIOJABMH, JOCTUraTb B HEM
B3aUMOIIOHMMAHUS, HAXOAUThH OOIIME 1eJIU U COTPYAHUYATD AJIS UX JOCTHKEHHUS;
4) HAaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMU, JE€TBMHU MIIAJIIETO BO3pacTa, B3POCIBIMU B

00pa30BaTeNnbHOM, 0OIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEIOBATEIbCKOM, MPOSKTHOW U JPYTUX
BUJIAX JIEATEIBHOCTH;

5) TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIE CamMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEHM JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCHEIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JeATEeIbHOCTH;

6) ACTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;
7) OCO3HAHHBIN BBIOOp Oymymiel mpodeccuu M BO3MOXKHOCTEH peanu3alui cOOCTBEHHBIX

KU3HEHHBIX TUJIAHOB; OTHOIIEHHWE K NPOGECCHOHATBHON AESITENTbHOCTH KaK BO3MOXHOCTH
ydyacTusi B pElIEHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOIIEHANOHAIBHBIX
npooJeM.

MeranpeamerHbie:
1) HAXOJHUTh U U3BIEKaTh MHPOPMAIUIO B PA3IMYHOM KOHTEKCTE; OOBSICHATH U OMUCHIBATH
SIBJICHUSI HA OCHOBE MOJY4YEHHON MH(pOpPMAIUK; aHAJIU3UPOBATh U UHTETPUPOBATh MOTYYEHHYIO
uHpopmanuio; (GopMyIHpoBaTh MNPOOIEMYy, HHTEPIPETHPOBATH U OICHHUBATH €€; JAenaTh
BBIBO/Ibl, CTPOUTH MPOTHO3BI, IPEeAJIaraTh MyTHU PELICHUS;
2) YMEHHME CaMOCTOSITEIbHO ONPENENATh ILeNu JEeATEJIbHOCTH W COCTaBISATH IUIAHbI
NEATEIBHOCTH;  CaMOCTOSITEJIBHO ~ OCYILIECTBIISATb, KOHTPOJIMPOBaTb U KOPPEKTHUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JJISl TIOCTHXKEHUS MOCTABJICHHBIX Leen
U peanu3allii TUIaHOB AESITeNbHOCTH; BRIOMPATh YCIICIIHbIE CTPATETUH B PA3JIMYHBIX CUTYaIIUAX;
3) ymeHue TPOAYKTUBHO OOIIATBCA W B3aUMOJECUCTBOBaTH B TIPOIECCE COBMECTHOM
NESTeNbHOCTH, YYMTHIBATh IO3ULUU JPYTUX YYaCTHUKOB JI€ATENbHOCTH, 3(P(PEKTUBHO
pazpemiats KOHQIUKTHL;
4) BJIQ/ICHUE HaBbIKAMHU I[103HABATEIbHOM, Y4YEOHO-UCCIENOBATENLCKOM U IMPOEKTHOMN
NeSTeNbHOCTH, HaBBIKAMH  pa3pelieHHss MpoOsieM; CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJ/IOB PEIlIeHUs] MPAKTUUYECKHUX 3aJ]a4, IPUMEHEHHUIO Pa3INnYHbIX
METOJI0B MIO3HAHMS;
5) TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH()OPMaIlMOHHO-TI03HABATEIbHON
NEeSTeIbHOCTH, BKJIIOYash YMEHHE OPUEHTHUPOBATHCSA B PA3IMYHBIX HCTOYHHMKAX HH(OpMaluwy,
KPUTHUYECKH OIICHHBATh W HHTEPIPETUPOBATH MHGOPMAIUIO, TMOTYYaeMYI0 W3 Pa3IUYHBIX
HWCTOYHHUKOB;
6) YMEHHE HCIOJIb30BaTh CPEJICTBA HH(POPMAITHOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(mamee — UKT) B pemieHMn KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTraHWU3AIIMOHHBIX 3a/1a4 C
co0JII0ICHHEM TpeGoBaHuUI PrOHOMUKH, TEXHUKU 0e30MacHOCTH, TUTHEHBI,
pecypcocOepexeHns, MPaBOBbIX U ITUYECKHX HOPM, HOPM HH(OpMarmoHHoi Oe3onacHocTy; 7)
BJIaJICHUE SI3bIKOBBIMU CPEJCTBAMH — yMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCIIONIb30BaTh aJ€KBATHBIE SI3BIKOBBIE CPE/ICTBA;
8) BiasieHre HaBBIKAMU MMO3HABATEIBHOW pedIEKCUHM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUN U
MBICJIUTENIbHBIX MPOILECCOB, UX PE3YIbTATOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUS W HE3HAHMUS,
HOBBIX MO3HABATEIbHBIX 337a4 U CPEACTB UX JOCTHKEHUS.






IIpenmeTHble pe3yIbTaThI:

baz0BbIil YpOBEHb

YTryOnIeHHBI yPOBEHB

BBITYCKHUK HAY4UTCS BBIycKHUK MOTYy4YHT

BO3MOXKHOCTb HAYYUTHCS

BBIMYCKHUK HAY4UTCS

BBIMYCKHUK HOJTYYUT
BO3MO’KHOCTb HAyIHThCS

[lenu ocBOEHUs peaMeETa

J[JIsT  WCIoNb30BaHUSI B MOBCEIHEBHOM
PKH3HH M  OOCCICUCHUS BO3MOXKHOCTH
[YCIIEIITHOTO TPOJOIDKEHUS 00pa30BaHUS 10
CTeIUaIbHOCTSIM, HE  CBS3aHHBIM  C
MPUKJIaTHBIM

Hﬂ}l paseumusi MblidleHUs, UCNONb306AHUSA
6 nosceonesnoll oicusHU U obecneyeHus
BO3MOJICHOCMU  YCNEeULHO20 npodoxz:)fceyuﬂ
06pa306anuﬂ no cneyuarbHocmsim, He
IC6A3AHHbIM c I’lpuKJZGOHblM

MCIIOJIb30BAHMEM MAaTEMATUKHA UCNOIb30BAHUEM MAMEMAMUKU

HJ’IH ycneurHoro MPOJAOLKCHUA
O6p8.30BaHI/I$I 1o CIICMUAJIBHOCTSAM,
ICBA3aHHBIM C MNPpUKIaIHBIM

IMCIIOJIb30BAHUCM MAaTCMAaTHKHU

Z]ﬂ}l obecneuenus B03MOIANCHOCMU
VCneuHo2o npodoﬂ:)fceuu;l
o6pa306aim}z no cneyuatbHoCmAM,

C6A3AHHbIM C OCYUjecmEneHueM HAYYHOU U
uccne0o8amenbekoll.  0essmenbHoCmu 6
lobacmu MamemamuKy u CMeNCHbIX HAYK

TpeboBaHMs K pe3ybTaTaM

Dremernmol meopuu MHodHcecme u Mamemamuyeckoil 102UKu




OmnepupoBaTh  Ha  0a30BOM  ypOBHE
MOHSATHAMH: KOHEYHOE MHOXECTBO,
DIIEMEHT  MHOXXECTBA,  IOAMHOXECTBO,

MEPEeCCUCHUC U OGLCI[HHCHI/IC MHOXCCTB,
AHUCJIOBBIC MHOXKCCTBA Ha KOOp,E[I/IHaTHOﬁ

[PsIMON, OTPE30K, UHTEPBAI;

OIIEpHUpOBaTh Ha 06a30BOM YpPOBHE
[MOHSTHSIMHU:

YTBEPKIEHUE, OTPULAHUE YTBEPKACHHUS,
MCTUHHBIE W JIOXKHBIE  yTBEPKACHHUS,
MpUYUHA, CJEACTBUE, YAaCTHBIA clydail

00IIIeT0 YTBEPXKICHNS, KOHTPIIPUMED;

Onepuposams ~ NOHAMUAMU.  KOHEUHOE
IMHOOICECMBO,  DNeMeHm  MHOdcecmaa,
noOMHOIICECMEO, nepeceyenue u
0OveduHeHue — MHOdICECTS, yucnosvle
HOJCeCmBa Ha KOOPOUHAMHOU HNPAMOU,
ompe3ok, unmepean, — NOIYUHMEPEAI,
MpOMENCYMOK ¢ BbIKOIOMOU  MOUKOLU,

epaguueckoe npedcmagnenue MHONCECME
Ha KOOPOUHAMHOU NIOCKOCIU,

pnepupoeamsb NOHAMUAMU. ymeepofcdenue,
ompuyanue ym@epofcdenuﬂ, UCmMuHHblE U

CBoOoaHO
KOHEYHOE

ONepUpoOBaTh
MHOJKECTBO,

TIOHATHUAMMU
OJICMECHT

oObeMHEHHe ¥ pPa3HOCTh  MHOXKECTB,
MHCIIOBBIE MHOXECTBA Ha KOOPAMHATHOMN
MpsIMOIA, OTPE30K, HUHTEpBAII,
[OJyUHTEPBA, MPOMEKYTOK C BBIKOJIOTOMN
TOYKOH, Tpaduyeckoe mpencTaBlcHHUE
IMHO’KECTB Ha KOOPJMHATHON INIOCKOCTH;

BalaBaTb MHOXXCCTBA NEPCUUCIICHUCM U

IMHOXKECTBa, ITOJMHOXKECTBO, MEPECEUCHHE, |

Jlocmuoicenue
pezyrbmamos pasoena I;
onepupogams nousmuem

onpeoenenus, OCHOBHBIMU suoamu
lonpedenenuti, 0CHOBHbIMU BUAAMU MEOPeM;

~ noHumams cyniv
KOC6EHHO20 OOKa3ameﬂbcm6a; -
onepupoeamv  NOHAMUAMU  CHYEMHO2O0 U

HecuemHo2co MHoaxcecmeda,

NPpUMEHANb Memoo

mMamemamuyeckou UHOYKYUU ons
npogedenus paccyscoenutl

DoKkazamenbcme u npu peutenuu 3a0ad.




HaXOIUTh TIepeceyeHne W OO0beIWHEHHUE
BYX MHOXECTB, MPEACTaBICHHBIX
rpaduIecKy Ha YHCIOBOU MPSMOT;

CTpOUTH Ha YHUCIOBOH MIPSIMOMA
ITOJIMHOKECTBO  YHCJIIOBOIO MHOJKECTBA,
BaaHHOE MIPOCTEUIINMHU YCIOBUIMI

pacro3HaBaTb  JIOKHBIE  YTBEP)KICHHUS,
OIIMOKN B PacCyKACHUSIX, B TOM
MHCIIE C UCTIOIb30BaHUEM KOHTPIIPUMEPOB.

B n0GCEOHEHOU JHCUSHU U NPU UZYYEHUU
Opyeux npeomemos:

MCIIOJIB30BaTh YHCJIOBBIC MHOXCCTBA Ha
KOOpZ[HHaTHOﬁ HpﬂMOfI JJId OIIMCaHUA
[P€aJIbHBIX MPOLCCCOB U HBHGHHﬁ;
MPOBOAUTL JIOTUYCCKUE PpaCCYXKIACHUA B
CUTyalludaXx HOBCC,HHCBHOﬁ KHU3HU

NOJICHbIE  YMBEPIAHCOCHUs,  NPUYUHA,
creocmaue,

yacmuwlil cyuail 0ouje2o
ymeepoicoeHus, Koumpnpumep,
npoeepsime NPUHAONENHCHOCHTL
INEMEHMA  MHOJICECMBY,  HAXOOUMb
nepeceyenue u 0b6vedunenue
MHODICeCms, 8 mom yucne
npeocmagieHHblx — epaguyecku  Ha
YUCn0601U npaAmou u Ha
KOOPOUHAMHOU NIOCKOCU,
nposooums OoKasameinbHble
paccysicoenusi  Onsi  0OOCHOBAHUSL
ucmunHoOCmu YMEepIHCOeHUI.

NOBCEOHEBHOU JHCUZHU U NPU UZVUEHUU
Opyeux npeomemos:

UCHOJIb306AMb YUCTIOGbIE MHOJICECMBA
Ha4 KOOPOUHAMHOU NPAMOU U HA

KOOpOUHAMHOU  HAOCKOCU — OAs
ONUCANUSL  PeaNbHbIX  NpOYecco8 U
A6eHUl; npoeooums

0oKasamenbHble  PACCYHCOCHUs
CUMYayusax HNOGCEOHEBHOU  JHCU3HU,
npu  pewieHuu 3a0a4y U3  Opyaux
npeomemos

KapaKTCPUCTUICCKUM CBOI‘/‘ICTBOM;

ONEpPHPOBaTh TMOHATHSAMH: YTBEPKACHHE,
OTpHUIIaHNE YTBEPXKICHMSA, HCTHHHBIE U

ITOKHBIE YTBEPKACHHUSI, MPUYNHA,
clencTBWe, YACTHBIM ciydail oOrmiero
[YTBEP>KICHHS, KOHTPIIPAMED;

MpOBEPSITH MIPUHAITIC)KHOCTD

PJIEMCHTA MHOXKECTBY,

HAXOIWTh IIepecedeHne M OOBeIuHEHNE
IMHOKECTB, B TOM YHCJ€ NPEICTaBICHHbBIX
rpad)MvuecKd Ha YHUCIOBOM MpsIMON W Ha

KOOPIHHATHOM TIOCKOCTH;

[MPOBOMTEL JOKA3aTEIbHBIC PACCYKIACHUS
1St 000CHOBaHUS HMCTUHHOCTH
[YTBEP>KACHUIMA.

B nogceoneSHOU J#CU3HU U HPpU U3YYeHUU
)pyeux npeomemos:

MCIIONIb30BATh YUCIIOBBIE MHOXKECTBA Ha
KOOpIMHATHOU IPSIMOM u Ha
IKOOPIMHATHOM IIJIOCKOCTU [UIsl ONHCAHUS
[pEAIbHBIX IPOLIECCOB U

MBJICHU;

[IPOBOJUTH J1OKa3aTeIbHbIE PACCYKICHUS B
CUTyalMsIX TIOBCEJAHEBHOW KM3HM, NpHU
[pELIEHNN 3a7a4 U3 JPYIUX

B noecednesHoll Hcusnu u npu U3yYeHuU
Opyeux npeomemos:

ucnoxzbsosambmeopemuKOMHoofcecmeeHHblﬁ
WI3bIK U A3LIK  JIO2UKU  ON  ONUCAHUS

peanvHbIX  npoyeccog u - AGIeHull, npu
pewenuu 3a0au opyaux  yueOHbIX
npeomemos




OpeaAMETOB

Yucna u BbIPAINCEHUS

OnepupoBath  Ha  0a30BOM  YpOBHE
IMOHATUSIMH: LIE€JI0€ YUCIO, JEIHMOCTD
Mrce, OOBIKHOBEHHAsI APOOb, AECATHYHAS
MpoOB, palroHaIbHOe YHUCIIO,
MpUOIMKEHHOE 3HAYCHUE YHCIA, 4YacTh,
ITOJIsl, OTHOIICHHUE, MPOLCHT, OBBIIICHHE H
IMOHMKCHUE Ha 3aJaHHOE YUCJIO TPOICHTOB,
Maciras;

onepupoBaTh ~ Ha  0a30BOM  YpPOBHE
MOHSITHSIMHU: norapupm qucia,
TPUTOHOMETPUYCCKAS OKPY>KHOCTb,
rpamycHas Mepa

yIja, BeIMYMHA YIja, 33JaHHOTO TOUKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC,
KOCHHYC,

TAHM€HC M KOTAHIEHC YIJIOB,
[IPOU3BOJIbHYIO BEJIINYUHY;

HMEIOIINX

BBITIOJIHATH apI/I(I)MCTI/I‘{eCKI/Ie ﬂeﬁCTBHﬂ C
IMCJIBIMU U pallMOHAJIIbHBIMU YUCIIAMU;

BBITIOJHATH HECJIOXHBIE IPEeoOpa3oBaHUSA
YHUCIOBBIX  BBIPQXCHHUIl,  COAEpIKAIIUX
CTEIIeHH YHuCel1, TMO0 KOPHHU M3 YUCEI, 100
lrorapumbl

Ce00600H0  onepupogamv — NOHAMUAMIU:
yenoe yuco, oenumocms yucen,
00bIKHOBEHHAs OpoDdb, decamuyHas Opoob,
payuonanvHoe  4ucio,  NpUOIUNCEHHOE
BHAUeHUe Yucaa, 4acmo, 0015, OMHOUEHUe,
npoyenm, nosevlueHue U NOHUMCEHUe Ha
BadanHoe yucio npoyenmos, macuimao;

npugoOUmMs NpuMepsl Yucen ¢ 3a0aHHbLIMU
ceoticmeamu Oenumocmius;

NOHAMUAMU.  02apuUpm

MpUSOHOMEeMpUYeCKas
paduannas u 2padycHas
\Mepa yena, eenuuuHa yend, 3a0aHHO20
moukou Ha MPULOHOMEMPUYECKOT
OKPYIHCHOCIU, CUHYC, KOCUHYC, MAHSEHC U
Komaneenc yenos,

onepuposams
uucna,
OKpYIAHCHOCTD,

UMeroUUX NPOU3BONLHYIO BENUUUHY, YUCIA €
w7

BLINOIHAMb  apumemudeckue Oetcmesus,
couemas ycmuvle U NUCbMEHHblE NPUEMb,
mpumenss npu

CBOOOZHO  ONEpUPOBATH  TOHATHUSIMU:
HaTypaJbHOE 4HCIIo, MHOKECTBO
HATypaJbHBIX  YHCEN, IEJ0e  YHUCIIO,

IMHOKECTBO IIEJIBIX YHCENI, OOLIKHOBEHHAS
MpoOb, JecaTU4Has Jpo0b, CMeEIIaHHOE
MKCIIO, palMOHAIBHOE YHCIIO0, MHOXECTBO
[pAIlMOHATIBHBIX YHCENl, HPPAIOHAIBLHOES
[MICII0, KOPEHb CTEIICHH N, JCHCTBUTEIHLHOE

IHCJIO, MHO>XECTBO I[eﬁCTBPITeJ'ILHLIX
[MUCCJI, TCOMETPHUUCCKasd MHTECpIpECTAlnd
HaTypaJbHbIX, OCIbIX, palrOHAaJIbHBIX,

,I[eﬁCTBPITCJ'ILHBIX YHUCCII,

MOHNMAaTh W OOBACHATH PA3HUIYY MEXIY
MO3ULIUOHHOMI 5 HENO3ULMOHHOMI
CHCTeMaMHU 3aIlHCH YUCET;

MEepeBOOUTh 4YHCIA W3 OJHOW CHCTEMBI
BanuCH (CHCTEMBI CUHCIICHHS) B IPYTYIO;

HOKa3bIBaTh U UCII0JIb30BAaTh

Vocmuoicenue pe3yibmamog pasoena I;
£60000H0 onepupogamas YUCTIOBBIMU
WrHOMICECmeamu npu pewlenuy 3a0a4;
noHUMAamb NPUYUHLL U OCHOGHbIE UOeU
pacuuperus Yucio8bix MHONCECM8;
BlaOemb OCHOBHbIMU HOHAMUAMU THEeOpPUU

eUMOCU NPU  PEUeHUU CMAaHOAPMHbIX
Baoay

umems basogvlie  npedcmasnenus 0
WMHOdICECMBE KOMNIIEKCHBIX YUCe)l;

C60000HO  BbINONIHAMbL — MOANCOCCMEEHHbLE
npeobpazoeanus  MPULOHOMEMPUUECKUX,
nocapugpmuueckux, CcmenenHvix
lgbIpadicenull;

Bradems popmynou bunoma

Hvromona,

Memb  BbINOJNHAMb  3aNUCLYUCIA 6
MO3UYUOHHOLL




MHUCEl,

CPaBHUBATh PAlMOHAIIBHBIC YHCIA MEXKIY
co0oii;

OLIEHUBATh u CpaBHUBATh c
PAllMOHATIBHBIMH YNCIIAMH 3HAYEHUS LIEJBIX
CTeneHell uuces, KOpPHEW HaTypalbHOU
CTETIeHN W3 4YHuCes, JOorapu()MOB 4YHCET B
MIPOCTHIX CIIy4asix;

F300pakaTh TOYKAMHU HA YUCIIOBON MPSIMOI
IHCJIbIC U pallUOHAJIIbHBIC YKUCJIA,

M300paXkaTh TOYKAMU Ha YHCIIOBOH HPSMO¥
[leJIble CTENEHH YUCEll, KOPHU HATypaabHOMI
CTETIEHW M3 4YHCel, JorapupMmbl Yucesl B
MIPOCTHIX CIIy4asix;

BBIIIOJIHATE HCCJIOXKHBIC npeo6pa303aHI/m

IIEJTBIX U JpOOHO-paMOHATIBHBIX
OYKBEHHBIX BBIPAXKCHUIL;

BBIpAXKaTh B MNPOCTEHIIMX Cllydasx U3
PaBEHCTBA OJHY IIEPEMEHHYIO  uepes
ApyTue;

BBIYMCIIATE B MPOCTBIX CIy4asX 3HAYCHHUS
MUCIOBBIX W OYKBEHHBIX  BBIPAKEHHH,

OCYIIECTBJISAI HEOOXOIMMBIE ITOJICTAHOBKU
1 mpeoOpazoBaHus;

M300pakaTh CXeMaTUIECKH

Heobxooumocmu
ycmpoticmea;

éblduciumelbHovle

HAXOOUMb 3HAUEHUA KOPHA HAMYPATLHOU
cmenenu, cmenenu ¢ PAYUOHATLHHIM
noxasamenem, rozapugma,

ucnoav3ys npu HeobxoouMocmu
BbIYUCTUMENbHBLE YCIPOTICMEA;
N0Ib308AMbCA OYEHKOU U NPUKUOKOU Npu
NpaKmuyecKux paciemax;

npogoOUMs N0 U3BECMHBIM opmMyLIaM u

mpasunam  npeobpaszoearus — OYKEEHHBIX
BbIpAdICEHUL,  BKIIOUANWUX — CIMeneHu,
KOpHU, nozapugmul u
mpuconomMempuieckue QyHKyuu,

Haxooums
OyK6eHHbIX
Heobxoo0uMbLe
npeobpazosanusi,

3HAYeHUs YUCTOBBIX u
BHIPANICEHULL,  OCYWECEIISIS
noocmanosKu u

uz00paxcamo cxemamuyecku yeor,
BEIUUUHA KOMOPO2O BbIPANCEHA 6 2PAYCAX
wau paouanax,

HCnoJib306amo npu pewernuu 3a0au
maobauyuHble 3HAYECHUA
mpucoHomempu4ecKux

[MIpU3HAKN JCIUMOCTH CYMMbI n
MPOU3BEACHU npun BBIITIOJTHCHUH
BBRIYHICIICHUH 1 peuieHnu 3aaa4q;

BBIITOJIHATL OKPYTJICHUE pallMOHAJIbHBIX U

MppalMOHANBHBIX ~ YHCET C  3aJaHHOU
[TOYHOCTEIO;
CpaBHHBAThH JIENCTBUTENbHEIE ypcia

[Pa3HbIMU CHOCO6aMI/I;

YIOPSI04HBATh YKCIIa, 3alIMCAaHHBIC B BUJIC
OOBIKHOBEHHOH U JCCATHYHOW IpoOH,
MKMCNa, 3alMCaHHBIE C HCIIOJIb30BaHHEM
ApU(PMETHYECKOTO0  KBAaIPaTHOTO  KOPHS,
KOpHEH cTenenu Ooble 2;

Haxomute HOJ u HOK  pasHeiMu
cnoco6amMM ¥ HCHONB30BaTh HX IIpU
[peILICHUH 3a7ay;

BBITTOJTHATH BBIUUCIICHUS u
MpeoOpa3oBaHMA BBIpa)KEHUIA,
colepKamux JeHCTBUTENbHBIE YHCNIA, B
[TOM YHCJIe KOPHU HAaTypalbHBIX CTETICHEH;

cucmeme CHucieHus,;

NpUMeHsims npu  pewenul 3a0ay  yenmvie
Opobu;

npumensmo npu  peuieHuu 3a0ay
WMHO2OUNEHbl ¢ OelicmeUmenbHbiMU U
yenvimu KoagPuyuenmamu,

Brlademb — NOHAMUAMU — NPUBOOUMbBIL U

HenpueoOUMbIL MHO2OUAEH U NPUMEHAMb UX
mpu pewienuu 3a0ay;

npumename npu pewenuu 3a0ay OcHo8HYIO
meopemy aneebpul;

npumensimo npu  peuwieHuu 3a0ay
mpocmetiwiue @dyHKYuU KOMNJIEKCHOU
nepemennol Kax 2eomempuiecKkue
npeobpazoeanus




yToJ, BEIHYHHA KOTOPOTO BBIpAXKEHA B
rpagycax;
OLICHMBATh 3HaKH CHHYyca, KOCHHYCa,

TaAHI'CHCA, KOTAHI'CHCAa KOHKPCTHBIX YIJIOB.

B 1nOBCECOHEHOU JCUSHU U NPU U3YUCHUU
Opyeux yueOHvix npeomemos:

BBIMOJHATG BBIYUCICHUS IPU  PELICHHU
Bajad MPaKTHYECKOT0 XapaKTepa;

BBITIOJIHATH MPaKTUICCKUEC pacyeThL C
IMCIIOJIb30BAHUEM pu HCO6XOZ[I/IMOCTI/I
ICIIPABOYHBIX MaTepuajioB n

BBIYMCIIUTEIIbHBIX YCTPOUCTB;

COOTHOCHUTH pcalibHbIC BCJIMYUHEI,
XapaKTCPpHUCTUKHU 00BEKTOB OKPYIKaromero
MHpa C HX KOHKPETHbBIMU YHCJIOBBIMH
BHAYCHUAMMU,

MCITI0JIb30BAaTh METOABI OKPYTJICHU:,

MPUOIMKEHNS W TPUKUIKA TPH PELICHUH
[IPAKTUYECKUX 3aJa4 IOBCEIHEBHOM KU3HU

(hyrKyuil yenos,

BLINONIHAMb NEPeso0 BeUUUHbL Yead U3
paouanHou mepol 8 2pAOYCHYIO U 0OPAMHO.

B n06ceOHesHOU JHCUSHU U NPU U3YYEeHUU
Opyeux yueOHbiX npeomMemos:

BLINONHAMb ~ O€UCMBUA € YUCTOBbIMU
OanHbIMU npu peuieHuu 3a0au
mpakmuueckozo xapakmepa u 3a0ai  u3s
pasnuunbix obaacmeil 3HAHUL, UCNONL3YA
npu Heobxo0uMocmu CcnpagoyHvle
mamepuanvl u BbIYUCTUMETbHDLE
ycmpoticmaa;

OYeHusamy, CPAGHUBAMb U UCHOTLI0BAMb
Mpu  pewieHuu  NpaKmuyeckux — 3a0au
HUCTIO8blEe 3HAYEHUS PeanbHbiX GeNUUUH,
KOHKpemHbvle YUCL08ble XAPAKMEPUCTUKU
06BEKNO6 OKPYIHCAIOUe20

mupa

BBIIIOJTHATD CTaHIapTHbIE
[TOXKICCTBEHHBIC peoOpa3zoBaHus
[TPUTOHOMETPUUYECKHX, JTOTapUPMHUIECCKUX,
CTETIEHHBIX, UppaMoOHaIbHBIX
BBIPAYKEHUI.

B moBCEIHEBHOM >XKM3HU U NPU U3YUEHHUU
IMPyTuX MpeaMeToB:

BBHITIOJIHATH M OOBSCHATH  CpaBHEHHE
[PE3yJIbTATOB BBIYMCICHUH IIPHU PEIICHUN
MpPaKTUYeCKUX 3aja4, B TOM YHCIE
MPUOIMKCHHBIX BBIYMCICHUH, HWCIIONb3Ys
[pa3HbIE CTIOCOOBI CPaBHEHMH;

BAIIMChIBATD, CpaBHUBAThb, OKPYTJIATH
[MUCJIOBBIC JAaHHBIC pPCaJIbHbIX BCIWUYUH C

MCTIONIb30BAaHIEM Ppa3HbIX CHCTEM
M3MEpeHus;
COCTaBIATH M  OICHHWBAaTh  Pa3HBIMHU

coco0aMy  YMCIIOBBIE BBIPAKEHHS MPHU
[PELICHNUN NPAKTUYECKUX 3a1ad U 3a1ad u3
IMpyrux y4eOHBIX MPeIMETOB

VpaeHeHuﬂ u Hepaeerncmea




PemaTsb JMHENHbIE ypaBHEHHSA
HEpaBEHCTBA, KBAPAaTHbBIC YPAaBHECHUS,;

u

perraTte TorapupMIdecKue
ypaBHeHus Buza log, (bX + C)
= d u npocreiimme
HepaBeHCTBa BUa log,x<d;

pelaTh TOKA3aTeNbHBIE YpaBHEHHs, BHUIA
a”™"°=d (rze d MOXHO TPEICTABUTH B BUIC
CTeTeHN ¢ OCHOBAaHHEM @) U TpPOCTEHIIHe
Hepasencta Buga @< d  (rae d MoxHO
MPeNCTABUTE B BUJIE CTETIEHU C OCHOBAHHEM
a);.

MPHBOANTL HECKOJBKO IIPHMEPOB KOPHEH
npocTeiimero TPUTOHOMETPUYECKOTO
ypaBHEHHs BMIA: SinX = @, COSX = a, tgx =

a,ctgx = a, rae a — TabnuyHoe 3HaYCHUE
COOTBETCTBYIOLICH  TPUTOHOMETPUYECKOMN
(byHKINN.

B n0oGCeOHeHOU JCUSHU U NPU UZYYEHUU
Opyeux npeomemos:

COCTaBIATH M pellaTb ypPaBHEHUS U

CHCTEeMbl ~ ypaBHEHMH TpH  pEIICHUHU
HECIIOXKHBIX MPAaKTHYECKNX 3312

Pewamb payuoHanibHble, NOKA3AMebHble U
nocapugpmuueckue YpaeHeHus. u
Hepasencmaa, npocmetiue

UppayuoHalbHble U mMpucoHomMempuieckue

VPAGHEHUs, HEPABEHCMBA U UX CUCTEMbL,
LCnoab3068ame Memoovl peuienus
VpasHeHuil: npugederue K GUOy
(Mpou3eeOeHue  PAeHO  HYIO» Ul
«uacmmoe  pasHo  HYIO»,  3AMeHd
nepemennbIx;

UCNONb306aMb  MENoO uHnmepeanoe ons
peulerus Hepaeencme,

UCnoL306ame  epagpuueckuti. Memoo Ol
MpUOTUINCEHHO20 peulenus VPABHEeHUU U
HepaseHcms;

uzoOpaxcamv Ha  MPULOHOMEMPULECKOT
OKDYICHOCIU ~ MHOMCECB0  PeuleHUl
npocmeuiux MPULOHOMEMPUYECKUX

ypaeﬂeﬂuﬁ u Hepaeencme,

BLINOAHAMb OMOOP KOPHEU YPAaGHeHUll uiu
peutenuil HepageHcme 8 COOMEENCMEUU C
QononnumensHbiMU VCRo8UAMU u
oepanuyeHusMu.

CBOOOZHO  ONEpUPOBATH  TOHATHUSIMU:
[YpaBHEHHE, HEPABEHCTBO, PAaBHOCHIBbHBIC
YpaBHEHHS W HEPAaBEHCTBA, YPaBHEHHE,
SIBIISTIOIIIEECS CIEICTBHEM JpyToro
[YpaBHEHMS, YpaBHEHUs, PaBHOCWIbHBIE Ha
IMHOXKECTBE, PaBHOCHIIBHBIC
MpeoOpa3oBaHus ypaBHEHUI;

pemiaTb pa3Hble BHUABl YpPaBHEHHNA U
HEpaBEHCTB W WX CHCTEM, B TOM YHCIIE
HEeKOTOpbIe ypaBHEeHUS 3-i1 u 4-if cTeneHei,

IMpOoOHOpaIMOHAIbHBIC

MppAaIHOHAIIBHEIC;

OBJIaICTh OCHOBHBIMHU TUIIaMU
MOKa3aTeIbHBIX, norapupMUYECKUX,

MppalMOHAIbHBIX, CTEIIEHHBIX ypaBHEHHI
M HCPpAaBCHCTB U CTaHAApPTHBIMU MCTOJaMU
MX PpELlIeHUHd U IPUMEHATh UX IpHU
[pELICHUH 3a7ay;

[pUMEHATh TeopeMy be3dy k peleHuro
[YpaBHEHUI;

MpUMEHATh TeopeMy Buera nns pemienus
HEKOTOPBIX ypPaBHEHUN CTENEHH BBIIIE
BTOPOH;

MOHMMATh CMBICI TEOPEM O PABHOCHUIIBHBIX
151

Vocmuoicenue pe3yibmamog pasoena I;

6000010 onpedenamv mun u 8vlOUpPaAMb
Memoo  pewlenus — NoOKA3AMeNbHLIX U
loeapugmuuecxux ypasHeHui u
HepaseHcmes, uppayUOHaIbHLIX YPAGHEHUT U
HepaseHcma, MPUSOHOMEMPULECKUX
VpasHeHull u HepageHcms, ux cucmenm,

60600HO pewams cucmembl JUHETIHBIX

Vvpaenenuii;

peuiams OCHOBHble MUnsl ypaeﬁeﬁuﬁ u
Hepasencme C napamempamu,

npumensms npu peuteHuu 3a0a4




B noeceOnesHou JHCU3HU U NPU USYYEHUU
Opyeux yueOHbiX npeomMemos:

cocmagnamv U pewiamv  yPAGHEHUs,
cucmemul ypasHeHuti U HepageHcmea npu
pewenuu  3a0ay  Opyeux — y4eOHbIX
npeomemos;

LCNOIb306AMb YPABHEHUs. U HePABEHCMEA
o5 nocmpoeHust u UCCne006aHUs.
mpocmetiux Mamemamuieckux mooenet
peanbHblx cumyayuil  Uiu  NPUKIAOHBIX
Baoau,

Memb  UHMEPRPemupo8ans NoLyYeHHbl
npu peuwieHuU ypasHeHus, HepaeeHCcmea Ui
cucmembl  pe3ynbmam, —OYeHU8aAmb €20
npagdonododbue 8 KOHmMeKcme 3a0aHHOU
peanvHOU  cumyayuu Ui - NPUKIAOHOU
Baoauu

HEPaBHOCHIIBHBIX npeoOpa3oBaHMAX
[YPaBHEHHH M yMETb UX JIOKa3bIBATh;

BIIAJETh METOJAMH DCIICHUsS YpaBHEHUI,
HEpaBEHCTB M UX CHUCTEM, YMETh BBIOMPATh
METOJ] pelleHUss U OOOCHOBHIBATH CBOM
BEIOOD;

MCIIONB30BaTh METOJ] HHTEPBAIOB IS
PELIEHHs] HEPAaBEHCTB, B TOM YHCIIE
IMPOGHO-PAITHOHANBHBIX W BKJIOYAIONIHX B
ceOst UppaIMOHAIBHBIC BRIPAXKCHUS;

pemats anreOpaMuecKkue ypaBHEHHS U
HEpaBeHCTBA W HMX  CHCTEMBI  C
mapaMeTpaMu anredpandecKum u
rpagu4ecKuM MEeTOIaMH;

BJIAJICTD pasHbIMHU METOaMH

HOKa3aTCJIbCTBAa HCPABCHCTB,
peuiaTh YpaBHCHHUA B LECJIbIX YUCIAX;
I/1306pa)KaTB MHOXECTBa Ha IINIOCKOCTH,

BaJaBacMble YpaBHEHHSIMH,
[HEpaBEHCTBAMH U UX CHCTEMaMU;

CBOOOJIHO HCIIOJIB30BATh TOX/ECTBCHHBIE
mpeoOpa3oBaHus IPU PEIICHUHN ypaBHEHUI
151




CUCTEM ypaBHEHUU

B nO6CEOHeBHOU JHCUHU U NPU U3VYEHUU
Opyeux npeomemos:

COCTaBJISITh W pemaTh  ypaBHEHHS,
HEpaBEHCTBA, WX CHUCTEMBI NPH PEIICHUH
Baja4 qpyrux yuyeOHbIX IPEIMETOB;

BBITIOJIHSTH ~ OLEHKY  NpaBJIOINOAo0Ms
[PE3yJIBTATOB, TOJNyYaeMBIX IPH PEIICHUN
[pa3NIUYHBIX ypaBHEHWH, HEPaBEHCTB M HX
CHCTeM TpHM peIeHnH 3ajad  JPYyrux
[y4eOHBIX IIPEIMETOB;

COCTaBIATH M pemaTh ypaBHEHUA U
[HEpPaBEHCTBA C MapaMeTpaMH IIPH PELICHUN
Bazad qpyrux y4yeOHBIX IPEIMETOB;

COCTaBIATh YPABHEHHE, HEPABEHCTBO WM
X CHCTEMY, OIMCBHIBAIOIIUE PpEaIbHYIO
CUTyallMI0 WM IPUKIAIHYIO  3a4ady,
MHTEPIPETUPOBAThL MOJIyYEHHBIE
[PE3YBTATHI;

UCIIOJBb30BAThH MPOTrPaMMHBIC CPEACTBA IIPU
[PECIIECHNHN OTACJIBbHBIX KJIACCOB

YPaBHEHUI U HEPABEHCTB

Dynxyuu




Ha 0a3oBOM
3aBUCHMOCTb  BEJIMYHUH,
GyHKIMSA, apryMeHT H  3HauyeHHe
¢byHKIMM, 00JacTe OmpeAcleHus |
MHOXXECTBO 3Ha4eHUi (QyHKUIuH, rpaduk
3aBUCUMOCTH, Tpaduk (yHKIUH, HyIH
¢byHKIMH, MIPOMEXYTKH
3HAKOIIOCTOSIHCTBA,  BO3pacTaHWE  Ha
YHCIIOBOM TPOMEXYTKE, YObIBaHHE Ha
YHCIIOBOM MPOMEXYTKE, HauOonbliee u
HaWMCHbIIEEe 3HaueHWe (YHKIMH Ha
YHCIIOBOM IPOMEXKYTKE, MEepHOIYeCcKas
(GyHKUWSA, TePHOS;
orepupoBath Ha  0a3oBOM
NOHATUSAMM:  TOpsiMass W oOparHas
MIPOTIOPIIMOHATBEHOCTD JMHEHHA,
KBaZpaTW4dHas, JorapumMuueckas H
[IOKa3aTebHast (hyHKIIHY,
TPUTOHOMETpPUYECKHE (QYHKIIHH;

OnepupoBaTth
TOHSATHUSAMMU:

YpOBHE

YpOBHE

pacrio3HaBaTh TpaUKH 3JIEMEHTapHBIX

¢byHkimidi:  mpsamMoit  um oOpaTHOU
MPOTIOPIMOHANIBEHOCTH,

Onepuposamb NOHAMUAMU.
3a6UCUMOCTIb 6enUUUH, @ynryus,
apeymenm U 3HAueHue  PYHKyuu,

obnacme onpeoenenus U MHONCECMBO
3Havenull dynxyuu, epaghux
3aeucumMocmu, 2pagux

Qynryuy, Hym QYHKYUU, NPOMENCYMKU
BHAKONOCMOSHCMEA, 603PACMANIUe HA
YUCTI080M NpoMedcymKe, YOvisanue Ha
YUCTOBOM NPOMEdNCYMKe, Haubolbulee U
Haumenviee 3HaueHue QYHKYuu Ha
YUCTIOBOM NPOMENCYMKE, NePUOOUUECKAS
Qynryus, nepuood, uemnas U Heuemuas

@dyHryuu;

onepuposamv  NOHAMUIMU: NPIMAsSL U
obpamuas NPONOPYUOHATILHOCb,
JUHelHas, K6aopamuuHas,
noeapugmuyeckas U - NOKA3AMeENbHAs
@yHxyuu, mpueoHOMempuyecKue
dyukyuu;

onpedenamv  3HaueHue (QYHKyuu  no

BHAYEHUIO AP2YMEHMAd Npu  PA3IUYHbIX
cnocobax 3adanust GyHKyuU;

cmpoumb zpaguxu uzyyennvix || Bnaners

NOHATHAMH:  3aBHCHMOCTb  BEJUYUH,
GyHKIMSA, apryMeHT ©  3HauyeHHe
¢yHKOUM, 00JacTh ONpeAcleHus U

MHOJKECTBO 3HAUCHUH (QYHKIHH, TpaduK
3aBUCUMOCTH, Tpaduk QyHKUMM, HYIH
GbyHKIHH, MPOMEIKYTKH
3HAKOIIOCTOSIHCTBA, ~ BO3pAacTaHHE  Ha
YHUCIIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHUCIIOBOM HPOMEXYTKE, HauOoJjblIee U
HauMeHblIee 3HAa4YeHHe (YHKUMH Ha
YHCIIOBOM IPOMEXKYTKE, IepHOIYecKas
GyHKIMS, TEpUOA, 4YeTHas M HedeTHas
GYHKIMHM;  yMEeTh  NPUMEHSTh  3TH
MOHSITHS TIPH PELICHUH 3a/1a4;

BJIaJIETh MOHSTHEM CTENeHHas (QyHKUUS;
CTpOUTH ee rpaduK M yMeTh NPUMEHSTH
CBOMCTBA CTEMEHHON (yHKIMM mpH
peleHnH 3a1ay;

BIAaJeTh MNOHATUAMM  IOKa3aTeNbHas
(GyHKOMSA, OKCIOHEHTa; CTPOUTH WX
rpaduKd U yMeTh NMPHUMEHSTH CBOMCTBa
TIOKa3aTeJIbHONW (DYHKIMHU TIPH PELICHUN

Jocmuoicenue pesynomamos pazoena I;

ena0emsv  NOHAMUEM  ACUMNIMOMbL U
YMemb €20 NPUMEHAMb NpPU  PeuieHul
3a0ay;

npUMeHsmo Memoobl peuienus
npocmeuuux ougpepenyuanvrbix
VDAGHEHULl Nepeo2o U 6MopPo20

nopA0K08




TOYKE 10 M300paKEHUIO KacaTeIbHOW K
rpaduKy, IpPOBEICHHOH B 3TOH TOUKE;

pemarp HCCIIOXXKHBIC 3agaun Ha
MMPUMCHCHUEC CBA3U MCKIY
TIPOMEXKYTKaAaMHU MOHOTOHHOCTH u

TOYKaMH1 KCTpeMyMa (DyHKIUH, C OIHOH
CTOPOHBI, U MPOMEKYTKaMU

3HAKOIOCTOSHCTBA u HYJISIMA
MIPOU3BOTHON 3TOH (HYHKITHH
— C JpYrou.

B nosceonesnoii scusnu u npu uzyuenuu
Opy2ux npeomemos:
MOJB3YsICh  rpaduKamu,

CKOpOCTH BO3pacTaHuAd
TIOBBIIICHUS, YBEJIMUCHUSA U

CpaBHHUBATh
(pocra,

T.I.) WIIK CKOPOCTH YOBIBaHHS (TIaJICHHUS,
CHIDKCHUS, YMEHBIICHUS U T.I1.) BEJIUUNH
B pCaJIbHBIX MPOLECCax,

COOTHOCHTH rpaduku peanbHBIX
NPOLIECCOB M 3aBUCHUMOCTEHl C WX
OTHCAHHSIMH, BKITIOYAOLTIMHU

XapaKTEPUCTUKH CKOPOCTH HM3MEHEHUsI
(GBICTpBII pPOCT, IUIABHOE IOHMXKCHUE U
T.IL);
UCIIONb30BaTh  rpaduku
MPOLIECCOB IS

peanbHbIX

NPOU3600HYIO CYMMbL (DYHKYULL,
BBIYUCTAMY NPOUIBOOHBIE INEMEHINAPHBIX
@dyHkyull U ux KomMOUHayul, UCNOL3YA
CNpAgoUHbIE MAMEPUATBL,

uccneoosamy 8  NPOCMENWUX — CAYHAAX

d)yHKL;uu HA MOHONMOHHOCHIb, Haxooums
Haubonbwiue U HAUMEHbUUE 3HAYCHUs.

@yHxyuil, cmpoumsp epaguxu
MHO20UACHO8 u npocmeiuux
PAYUOHATLHIX pyHryuil c
UCNONb308aAHUEM annapama

mamemamudecKkozo aHaiusd.

B noeceonesnoti jcusnu u npu usyueHuu
Opyaux yueOHbIX npeomMemos:

peuwiamsv  NPUKIAOHbIE  3A0aYU U3
ouonozuy, GuUKU, XUMUU, IKOHOMUKU U
opyeux  npeomemos,  CesA3aHHble — C
uccne0oganuem Xapaxmepucmux
DeanvHblX  NpOYeccos,  HAXO0XHCOeHuem
HAUOOTLWUX U HAUMEHbUWUX 3HAYEHU,
ckopocmu u

YCKOoperust u m.n.,;

UHmMeEpPnpemupo8ams
pe3yibmanmul

noJly4eHnbvle

OeckOoHeYyHO Oomblire W OECKOHEYHO
MaJble YHCJIOBBIE MOCIEIOBATEIILHOCTH 1
YMETb CpaBHHBATh OCCKOHEYHO OOIBIINE

i 0ECKOHEYHO Masble
[OCJIEN0BATENLHOCTH;

- BJIAZETH [IOHATHAMHU:
mpousBonHas ~ (QYHKIMHM B TOUKE,

MPOU3BOIHAS (DYHKIIUH, — BEIYUCIIATH
MIPOU3BO/IHBIE DIEMEHTAPHBIX (QYHKIUH U
HMX KOMOUHAILIMIA;

¢yHKIMM ~ Ha
IKCTPEMYMBI; —

- HCCIIEN0BATh
MOHOTOHHOCTb u
CTpouTh TpaduKkM © TPUMEHSITH K
pelleHuio  3a1a4, B TOM 4YHCIE C
rapaMeTpoM;—  BJIaJCTh OHATHEM

KacarenbHas K rpaguky QyHKIUH H
YMETh TMPUMCHATh €ro MpPU PEIICHUH
3a71a4;

- BIIAJETh MMOHATHIMU
nepBooOpasHasi PYHKIIUS, ONPEACICHHBIH
HHTETpa;, — MIPUMEHSTh TEOpeMy
Hrerorona—JleiiOunna u ee ciaencTBUA s
pelIeHus 3a1au.

- B nosceonegnoti ocuznu u npu
usyueHuu opyaux yieonvix npeomemos:

- peliath NpUKIIaIHbIe
3a1a49u u3 ONoJIoTHH, PU3NKH,

annapam mMamemamuyecko2o ananusa o
uccnedosanuss QYHKyul U nOCMpOoeHus
2paghuxos, 6 Mom yucie Uccied08anus Ha
BbINYKIOCHb,—~  ONEPUPOBAMb NOHAMUEM
nepeooopasHol  QyHkyuu O peuleHus
3a0ay;

- oenadems OCHOBHbIMU
ceedenusimu 06 unmeepare Hvromona—
Jletibnuya u e2o npocmeuuux
NPUMEHEHUSX,~ Onepuposamsb 8
CMAaHOAPMHBIX CUMYAYUSX NPOU3BOOHBLMU
BbICUUX

nopsaoKos;
- YMemb NPUMeHsIms NPU peueHuu

3adau ceoticmsda HenpepuvleHbIX
dymryul, — yMemb NPUMEHAMb NpU
peweHuu 3adau meopemul
Betiepwumpacca;

- yMemb 8bINONHAMb
npubnudcentvle  GbluUCenUs  (Memoobl
pewienus ypasHeHull, 8bIYUCTICHUS
onpeoenenHo2o uHmezpana);

- yMems npuMeHsambs

NpUNodCeHUe npou3e00HOU u

onpedeﬂem-toeo uxnmeepaia K peuweHuro
3a0au ecmecmeo3Harusl,;

61a0emb NOHAMUSMU




pelIeHHsT  HECJOXKHBIX  HPHUKIAJHBIX
3a7a4, B TOM 4YHCJIE OINpEAeNss IO
rpaduKy CKOpPOCTh X0a mporiecca

XMMUH, SKOHOMHUKH U JPYTHX MPEAMETOB,
CBSI3aHHbBIE c HCCIIeIOBaHUEM
XapaKTepUCTUK MPOIIECCOB;

- HMHTEPIIPETHPOBATh ITOJTyICHHBIC
pe3yabTaTh

emopas  npou3eoonas, BLINYKAOCHD
epagura yHkyuu u ymemo ucciedosams
DYHKYUIO HA BBINYKILOCTb

Cmamucmuka u meopusi sepwlmyocmeﬁ, Jo2uka u KOM6uHam0puKa




YPOBHE MOHATHUSAMM: TOYKa, TpsMas,
IIOCKOCTh B MIPOCTPAHCTBE,
MapauIeIbHOCTh U NMEPHEHINKYIPHOCTD
MPSIMBIX U IJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPAaHHUKOB (IpU3Ma, HHPaMHIA,
MIPSIMOYTOJIBHBIN MapajieNienuie, Ky0);

n300paxxaTh U3ydaemble GUTYpBI OT PyKH
U C NMPUMEHCHHEM IIPOCTBIX UYEPTEHKHBIX
HNHCTPYMEHTOB;

JienaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB IIPOCTBIX OOBEMHBIX (uryp:
BUJI CBEPXY, COOKY, CHU3Y;

U3BJICKATh HHPOPMALIUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX
¢urypax, npeiCcTaBICHHYIO Ha depTexax
U PUCYHKaX;

npuMeHATh TeopeMy Iludaropa mpwm
BBIYHCIICHUN 3JIEMEHTOB
CTepeoMeTpUIecKux Guryp;

HaXOJHUTh o0beMBl U TUIOIIATH
MOBEpXHOCTEN MPOCTENIINX
MHOTOTPaHHHKOB c MIpUMEHEHHEM
bopmy;

pacrno3HaBaTb OCHOBHBIC

mouka, npamas, NAOCKOCMb 6
npocmpancmae, napaiierbHoCcms u
NnepneHouKyIAPHOCHIb NPAMBIX u
niockocmeil;

npuMeHsIms ons  peuieHus 3a0ay

2eomempuieckue akmol, eciu YCioGusl
npumenenus 3a0ansl 8 A6HOU opme;

pewams  3a0auu  HA ~ HAXOMCOEHUe
2e0MEMPUYECKUX BeIUYUH NO 00paA3yam
WU AT2OPUMMAM;

denamv  (8bIHOCHBIE) NIOCKUE Yepmedicu
U3 PUCYHKO8 O0BeMHbIX ueyp, 6 mom
yucne pucosamsv U0 ceepxy, CcOOKY,
CMpoums ceveHus MHO202paAHHUKO8;

u36neKamy, uHmepnpemupogams  u
npeobpaszogvieams — uUH@Opmayur o
2e0MeMPUUECKUX Quzypax,

NpeoCcmagieHHyI0 Ha Hepmedicax,
npUMeHAmb 2eomempuyeckue Gaxmeol 0as

pewenus  3a0ay, 6  MOM  Hucue
npeononazarnwux — HecKOIbKO  Wa208
pewenus;
onucLleams  63AUMHOE  PACNONOICEHUE
NPpAMbBIX U

TCOMETPUYECKIMH  TOHATHSMH  TIpH
pemieHuy  3anay U TIPOBEICHUU
MaTEeMaTHYECKUX PacCyXICHNH;

- CaMOCTOSITEIIEHO
(bopMyaHpoBaTh
TEOMETPHYECKUX  (DUryp,  BBIABUIATh
TUIOTE3l O HOBBIX  CBOMCTBaX W
NpU3HAKAX TEOMETPUUYECKUX GUryp u
00OCHOBBIBATh MM OIPOBEPIaTh HX,
0000maTe nin

OTpeeNIeHUs

KOHKPETU3UPOBAThH PE3yJIbTAaThl HA HOBBIX
Kiaccax (GUryp, MIpOBOIUTH B HECIIOXKHBIX
cydasx Kiraccupukammo ¢Quryp 1o

Ppa3IuuHBIM OCHOBaHHSIM;—
HCCIIeI0BaTh YEepPTEeXKH, BKJIFOYast
KOMOWHAINN ¢uryp, W3BJICKATD,
HUHTEPIIPETHPOBaTh M MNpPeoOpa3OBHIBATH
nHopManuio,  NpEICTaBICHHYIO  Ha
YepTeKax;— pewnraTh 3a1auu

TEOMETPUYECKOTO COJIEPKaHUSA, B TOM
YUClie B CHUTyalUsAX, KOTJa aJIrOPUTM
pelIeHUsT He CIIEAYyeT SBHO W3 YCIOBHS,
BBIMOJIHATh HEOOXOIUMBIC IS PEUICHUS
3a/1a4il  JIOTIOJTHUTEIbHBIE TOCTPOSHUS,
HCCIICIOBATh BO3MOKHOCTh TPUMEHEHHUS
TeopeM U GOPMyJI A peIIeHus 3a/1a4;

akcuomamud4eckom Memode;—

61a0emb NOHAMUeM

2eomempuyeckue — Mecma — Mouek 8
nPOCMpancmee u ymems NPUMEHAMb UX
011 peutenust 3a0a4;

- yMemy nPUMeHImMs OJsl

pewenus  3a0a4  C60UCMBA NIAOCKUX U
08Y2DAHHBIX Y2N08, MPEXSPAHHOZ0 Yend,

- 81a0emb NOHAMUEM

nepnenouKyIapHoe ceueHue npusmvl U
yMemb npUMeHAmb e20

npu pewenuly 3a0ai,
61a0emv NOHAMUAMU

yenmpajilbHoe u napailielibHoe
npoekmuposeanue U NnpuMeHsiAms ux npu

NOCMPOEeHUU  CeYeHUll MHO202PAHHUKOS
Memooom
npoexyut,
- umemo npeocmasnenue o

paszeepmie MHO20epaHHUKA, — umemaov
npe()cmaeﬂeﬁue O KOHUYECKUX Ce4YeHUAX,

- umemy npeocmasienue 0
Kacaowuxcsi cgepax u Kombunayuu mei
epaujenusi U ymemv NPUMEHIMb UX Hpu
peutenuu 3a0a4;

- NpUMeHAMb Npu peuieHuu 3a0ay
Gdopmyny paccmosHusi om mMouKu 00
RAOCKOCMIL

e1adems pasnvimu




BUJBI TeN BpamieHus (KOHYC, IMJIMHAD,
ctepa u map);

HaXOJUTh 00BEMBI i ILIOIA U
MIOBEPXHOCTEN TPOCTEHIINX
MHOTOTPAaHHUKOB U TE€J BpAIICHUA C
MIpUMEHEHHEM (OPMYIL

B nosceoneenoii sicusnu u npu uzyuenuu
opyeux npeomemos:

COOTHOCHUTH a0CTpaKTHbIE
TeOMETPUYCCKUE MOHATHA U (AKTHI C
pCalbHBIMU KU3HCHHBIMU O6LeKTaMI/I )44
CUTyalluUAMHU,

UCIIONB30BaTh cBoiicTBa
HPOCTPAHCTBEHHBIX TEOMETPUYCCKHX
buryp s pemicHus THIOBBIX 3a1ay
NPaKTUYECKOTO CONCPIKAHUS;

COOTHOCHUTH IIIOIIAJIH HOBerHOCTeﬁ TCI

OJIMHAKOBOM (bopmsI Pa3IMIHOTO
pa3mepa;
COOTHOCHUTB 00BEMEI COCyZIOB
OJIMHAKOBOM (bopmeI Pa3IMIHOTO
pa3mepa;
OLICHUBATD dopmy MPABHIEHOTO

MHOTOTPaHHUKA TI0CJIE€ CIHJIOB, CPE30B U
T.aI. (OHpenensiTh KOJMYECTBO BEPIIHH,
pebep ¥ rpaHei NoTy4eHHBIX

niockocmet 8 npocmpancmee;
Gopmynuposams ceolicmea u NPU3HAKU
Queyp;
0oKazvleams
ymeepocoeHus,

ceomempuvecKue

e1ademsv CmMaHOapmHou Kiaccuguxayue

NPOCMPAHCMEEHHBIX Queyp (nupamuovl,
npusmsl, napaiieienuneovt);

Haxooumso 0bveMmbl u niowaou
NOGEPXHOCMEU 2e0MEemPU4ecKux men c
npumenenuem  gopmyn;, [ leviuucasimo
PACCMOAHUSA U Y2/Ibl 6 NPOCMPAHCMEE.

B noeceonesnotl scusnu u npu usyyenuu
opyeux npeomemos.

UCNONb308AMD ceoticmea
2eomempudeckux Queyp 01 peuleHusl
30044  NPAKMUYECKO20 Xapakmepa u
3a0ay u3 opyaux obracmeii 3Hanull

—yMeTh (opMynHpoBaTh M JOKa3bIBaTh
TE€OMETPUYECKHIE YTBEP)KICHUS,

- BJIaaCTh IMOHATUAMHA

CTEPEOMETPHH: npHu3Ma,
napajuleleue], IMpaMuia, TeTpasap;

—HMETh IpeACTaBleHUus 00 aKcuomax
CTEpEOMETPUN M CIEACTBUSX W3 HUX U
yMeTb NPUMEHATh HUX NPU PELICHUH
3ajay;

—yMeTh CTPOUTH CeueHHs
MHOTOTPaHHHKOB €  HCIOJb30BaHUEM
pa3IUYHBIX METOAOB, B TOM 4YHCIE U
METO/1a CIIE/0B;

- HMETh NpEACTaBICHUE 0
CKpEIIMBAIOIINXCS MPSIMBIX B
IMPOCTPAHCTBE U YMETh HAXOAUTH YIroJl U
paccTosiHue MEXAY HUMU;—
MPUMEHSTh TEOPEMBI O MaPaJIEIBHOCTH
NPSAMBIX M IUIOCKOCTEN B TMPOCTPAHCTBE
IIpU PELICHUH 3a/ay;

- YMETH IIPUMCHATH

HapajylelbHOe  NPOEKTHPOBAHUE A
n300paxkeHus QUTyp;—  yMeTh
NPUMEHSTD HEePIEHIUKYSIPHOCTH

OpsIMOM U IUIOCKOCTH IpU  PELICHUM
3a/1a4;— BJIAJETh IOHATUAMU

OPTOroHaJIbHOC MPOCKTUPOBAHUC,

cnocobamu 3a0anus NPIMOU YPAGHEeHUMU
U ymemv NpUMEHAMb HPU  peuleHuU
3a0a4,— NPUMEHSIMb NpU peuleHulu 3a0ay
U O0oKazamenbcmee meopem GeKMOPHbIl
Memoo u Memoo KoOpOUHam,

- npUMeHAMb POpMYbl
00vemo8 nPpAMOY20IbHO20

napainenenuneod, HpuUMbl U NUPAMUOLL,
mempasopa npu peuwieHuu 3a0ay;

- NPUMEHAMb meopemul 06
OMHOWEHUX  00beMO8 Npu  peuleHuu
3a0ay;

- NPUMEHAMb unmezparn ons

BbIUUCTICHUT 00beMO8 U NOBepXHOCHIel
men paujerusi, BblYUCIeHUs NAOWAOU
cpepuueckozo nosca u obvema uaposo2o
cnos;

- umems npedcmaeﬂeyue o
OBUIICEHUSX 6 npocmpancmee.
napajiieilbHom nepeHoce, cummempuu

ONMHOCUMENIbHO NJIOCKOCNU, L;@HmpaﬂbHOﬁ

cumMMempuu, NOBOPOMe OMHOCUMENbHO
npsAMOU, yMemb NPUMEHAMb UX Npu
pewenuu 3a0ay;

- umemso npeocmasieHue 0

nI0WaoU OPMOSOHANLHOU NPOEKYUU,




MHOTOTPaHHUKOB)

HaKJIOHHBIE M UX MPOEKIUH, YMETh
MPUMEHSTH TeopeMy 0 Tpex
HNEepHEHANKYIIApax NP PelICHUH 3a1a4;
- BIIAJIETh MOHATUAMHU PAcCTOSHUE
MeXAy ¢GurypaMm B IIPOCTPAHCTBE,
o0muie MEPICHANKYIISIP IBYX
CKPCIIMBAIONIMXCA IPSAMBIX M yMETb
MPUMEHATD UX NPH PEIICHUN 3a/a4;

- BJIaA€Th NMOHATUEM YTOJI MEXIY
HpﬂMOfI u IIJIOCKOCTBIO n YMETH
MNPUMCHATH €TI0 IPU PCHICHUH 3a1a1;

- BJIaACTh IMOHATHUAMUA

JBYTPaHHBIA  yrojl,  Yrol  MEXIy
IIOCKOCTSIMH, HNEPHIEHAUKYIIPHBIE
IUIOCKOCTH U yMETh HPHUMEHATh UX IPH
pelIeHnN 3a]ay;

- BJIaACTh IMOHATHUAMUA

npu3Ma, Tapajelenunes U IPUMEHITh
CBONCTBa napajuesienuneaa pu
peLIeHnH 3a1a4;

- BIIAJIETh HOHSITUEM
IPSIMOYTOJIbHBII

napajiejienney U NpuMCEHATb €Tro HpUu
peHICHUH 3a4a4;— BJIaaCTh
TMOHATUAMU NHUpaMua, BUABI IMUPpaAMUI,
3JICMCHTBI HpaBHJ’ILHOﬁ

—uMemb npedcmasgieHue 0 mpexespaHHom u
MHO202pAHHOM  Yele U NPUMEHAMb
CB01lICMBA NIAOCKUX Y2108 MHO202PAHHO20
Yyena npu peuleHuu 3a0ay,

- umems npedcmagnenus 0
npeobpazosanuy NOO0OUs, 20MOmMemuu U
yMemb NpUMeHAmb UX HpU  peuteHuu
3a0ay;

- ymemv  pewiamv  3a0ayu  Ha
RAOCKOCU MEMOOAMU CTNEPEOMEMPUlU,

- yMemb npuMeHamy

Gopmynvl 06veM06 npu peuteHuy 3a0ay




UpaMUAbl ¥ YMETh NMPUMEHATh UX IPH
pELICHUH 3a1a;— HUMETh
IpeJCcTaBIeHUE 0 TeopeMe
Oinepa,IpaBUIIbHBIX MHOTOTPaHHUKAX;

- BIAJCTh MOHATHEM IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAaHHHKOB M yMETh
MPUMEHSTH €ro NMpH PelIeHUH 3a1ay;

—BJIAJIETh IOHATHAMH TeJa BpaIlCHUS
(mmmrHOp, KOHYC, map U cdepa), uX
CEUCHUS W YMETh NPHMEHATh HX IPH
peILICHNY 3a/1a4;

- BIIAJICTh HOHATUSMH
KacaTeJbHbIE TIPSAMBIE U IUIOCKOCTH H
YMETb TpPHUMEHATh W3 MPU PEIICHUH
3amad;

—HMETh IPEACTaBICHUS O BIHCAHHBIX U
ONMMCaHHBIX cepax W yMeTb NMPUMEHATH
WX TIPH PEIICHHUH 3a/1a4;

- BJIAACTh ITIOHATHAMU

00beM, 00BEMBI MHOTOTPAHHHMKOB, TeJl
BpallleHUs U IPUMEHATh UX IIPU PELIEHUHU
3a/1a4;

- HMEThb IIPEICTaBICHUE o
pa3BepTKe LIMIMHAPA U KOHYCa, IUIOIAI’
MOBEPXHOCTU LIWIMHJPA U KOHYCA, YMETh
IPUMEHATDH UX [IPU PELICHUH




3a/ay;

- HUMETh MIPEACTaBICHUE 0
wromany cepbl ¥ yMETh IPUMEHSATH €ro
IIPU PELICHUN 3a/1a4;

—yMeThb pelIaTh 3a/7a4d Ha KOMOWHAINH
MHOTOTPaHHUKOB U TEJl BPAILlCHHUS;

- HMETh MpEeICTaBICHUE o
nofoOMM B TMPOCTPAHCTBE H  yMETh
pelaTh 3a1a4d Ha OTHOIIIEHHE 00BEMOB U
IUIOIAZICH  MOBEPXHOCTEH  MOMOOHBIX
turyp.

- B nosceonesnoil orcusnu u

npu  usyueHuu  Opyeux — npeoMemos:
—COCTaBJIATH C WCIOJIB30BAaHUEM CBOWCTB
TEOMETPUICCKUX (HUTYp MaTeMaTHICCKUE
MoJienu Ui permeHus 3a1a4
MPaKTHYEeCKOTO XapakTepa W 3aJad W3
CMEXHBIX  JUCIWIUINH,  HCCIECIOBATh
MOJTy4EeHHBIE MOJIENH U
HHTEPIPETHPOBATH PE3yIbTAT

Bexmopul u koopouramsl 8 npocmpancmee

OnepupoBaTh Ha  0a30BOM  ypOBHE
TOHATHUEM JICKAPTOBBI KOOPJAWHATHBI B
MIPOCTPAHCTBE;

HaXOJUTh KOOPJHWHATHI BEPIIUH Kyba u
MIPSIMOYTOJIEHOTO

Onepupogams NOHAMUAMU OEKaAPMOGbl
KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOp,
MOOYIIb 8eKMOPA, PABEHCMEO BEKMOPOS,
KOOPOUHAMbL BEKMOPA, Y20l MEAHCOY

- Bragers MOHATHAMH BEKTOPHI U
UX KOOPAWHATEI,

- YMETb BBINOJHATH

ornepanuu HajJ BEKTOpaMU;—
UCTIONb30BaTh CKAIAPHOE IPOM3BEACHHE
BEKTOPOB IIpU

- Hocmuoicenue
pesyromamos pazoena I,
- Haxooums o6vem

napanieienuneod u mempas’opa,
300aHHBIX KOOPOUHAMAMU CEOUX BEPULUH,




napajjiecnuieaa

6eEKmMopamu, CKajisipHoe npoua@e()eime
6EKMOpOoe6, KOJIUHeapHble 6€eKmopbl,

HaxXo0umv paccmosiHue mexcoy O08yms.

mouxkamu, cymmy 6eKMopos u
npousgedenue GeKmopa Ha Hucio, y2ol
Mexncoy 8eKmopamu, ckanaproe

npousgedenue, packiaobiéams eKmop no
08YM HEKOJLIUHEAPHbIM 8eKMOPAM,

pCUICHUU 3a4a4;

- TIPUMEHSTh YpaBHEHHE
IUIOCKOCTH, (POPMYITYy PacCTOSIHHUS MEXKIY
TOYKaMH, ypaBHeHHEe cdepsl  IpHU
pELICHUH 3a1a;— TIPUMEHSTh
BEKTOPHI U

METOJi KOOPJAMHAT B IPOCTPAHCTBE IpU
penIeHuH

- 3a0asams nPAMYIO 8
npocmpaucmee,

- Haxooums  paccmosinue — Om
moyku 00 NIOCKOCMU 8  cucmeme
KOOpOUHam;

HAXo0Umov paccmosiHue MexHcoy
CKPeuUuBaouuUMucs NpAMbIMU,
3a0anHHbIMU 8 cucmeMe KOOPOUHAM

3a0asamo IOCKOCMb  ypasHenuesm 6 | saniay

dexapmogoul cucmeme KOOPOUHAm,

pewams npocmetiwue 3a0aui 66e0eHUeM

6EKMOPHO20 basuca
Hcemopusi mamemamuru
OnuceiBaTh  OTHENBbHBIE — BbImarommecs | [1[Ipedocmasnsame  6xnad — evidarowuxcs | —VIMeTs  TIpeicTaBiIeHHEe O  BKJIAIE | — Hocmuoicenue
pe3ynbTaThl, MOJYYCHHBIE B  XOJE | MAMeMaAmMuko8 6 paseumue Mamemamuky | BRIIAIONINXCS MAaTEMAaTHKOB B Pa3BUTHE

Ppa3BUTHA MAaTCMAaTUKU KaK HAYKH,

3HaTh MIPUMEPBI MaTeMaTHYECKUX
OTKPBITUL W HMX aBTOPOB B CBSI3U C
OTEUECTBEHHOW U BCEMUPHOM UCTOPUEH;

IMOHUMATh POJIb MATEMATHKU B Pa3BUTHU
Poccun

U UHBIX HAYYHbIX 06]16101’71612,' noHumantv
POJIb MamemamuKu 6 pa3eumuu Poccuu

HayKH;

NOHUMaAThb pPOJIb

MAaTE€MaTHUKU B pa3BUTHUU Poccun

pesynvmamos pazoena I

Memoowr mamemamuxu

UIlpuMeHAT, WM3BECTHBIE METOIBl MpPU
pereHnH

[1Hcnonvzosams Memoobl

JoKaszamenbcmed,

OCHO6HblE

Hcnons30BaTh OCHOBHEIC
MCTOABI JOKA3aTCIbCTBA,

Jlocmuoicenue
pesyromamos pazoena I,




CTaHAApTHBIX MAaTCMAaTUYCCKUX 3aaY;

3aMeyarhb u XapaKTepu30BaTh
MaTeMaTH4YEeCKUe 3aKOHOMEPHOCTH B
OKpy>Karouien AeCTBUTEIbHOCTH;

MPUBOANTh TPHMEPHl MaTEeMaTHIECKUX
3aKOHOMEPHOCTEH B MpHpPOJE, B TOM
yyclIe XapaKTepU3YIOUIMX KpacoTy H
COBEpPIICHCTBO OKPY)KAIOIETO MHpa U
IIPOU3BENCHUN UCKYCCTBA

npoeodumb 00Ka3amenbCmeo u
B6bINOJIHAMb OnpoeepIHceHue,

NpUMeHsms OCHO6Hble Memoobl pewenus
mamemamudecKux 3(1@61"!,'

Ha ocHose MamemamuyecKux
3aKOHOMepHOCmell 8 npupooe
Xapakmepuzoeamau Kpacomy u

COBEPUIEHCIBO  OKpYJICAloweco mMupa u
npou3eedeHUll UCKYCCMEd;

NPUMeHAMb npocmetiuiue npocpamMMHble
cpedcmea u INeKMpOHHO-

KOMMYHUKAYUOHHbLE cucmemaol
peuternuu mamemamudecKux 3a0ay

npu

MPOBOJIUTD JI0KAa3aTeJIbCTBO U BBINOJIHSITH
OTIPOBEP)KEHNE; — IPUMEHATh  OCHOBHBIC
METOJBl  pEIICHHS  MaTeMaTHYECKHX
3ajay;

- Ha OCHOBE

MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B
IPUPOJAE XapaKTepH30BaTh KpacoTy H
COBEpIIEHCTBO OKPYXKAIOIIETO MHpa |
[IPOU3BENECHUI HUCKYCCTBa;—
MPUMEHSATH IpocTeiine

MNporpaMMHBIC CPCACTBA U 3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHUCTEMBI pu
PCHICHUN MAaTEMAaTHYCCKUX 3a1ad,

- [10JIb30BaThCS
nporpaMMamu u
CHMBOJIbHBIX
HCCIeN0BaHUs
00BEKTOB

MPUKIaJHBIMU
porpaMMamMu
BBIYMCIICHUI s
MaTeMaTHYCCKHX

- npuUMeHsms
mamemamuvecKkue 3HAHUA K
UCCAe008aHUI0 OKpyoarcaoujeco mupa

(MoOenuposanue QU3UYECKUX NPOYeccos,
3a0auu YKOHOMUKU)




COAEPKXAHMUE KYPCA «Martematuka: ajaredpa v Ha4yajia MaTeMaTH4eCKOI0 aHAJIU3a, reoMeTpus». ba3oBblil ypoBeHb

MaremaTuka 10 kiaacce

HaumMmeHoBaHue pa3acjgaoB U TEM

Conepskanue y4eOHOr0 MaTepHuaJia

Bronmnoe nosropenue (34)

CreneHp U e CBOMCTBA. YpaBHEHMS: JIMHEHHOE, KBAAPATHOE, PAIlMOHAIIBHOE, HPPAITHOHATEHOE
W METOAbl MX peuicHus. PanmonanbHbie npoOu. HepaBeHcTBa NuHEWHBIE W KBaJpaTHBIE H
CHCTEMBI HEPaBEHCTB.

2. Uucnossle pyHKIHA (69) Omnpenenenre YUCIOBOM GyHKINN U cIocoOkl e€ 3amanus. CoiictBa (yHkiuii. [leproamueckue
1 00paTHbIC (QYHKIUH.

3. Tpuronomerpuueckue ¢pyaxrwm (184) UucnoBas OKPYKHOCTh Ha KOOpAMHATHOM Iwiockoctd. OmnpeneiaeHUe CHHyca, KOCHHYCA,
TAQHTE€HC U KOTAaHTeHC. TpuroHomerpuueckue (QyHKIUH YUCIOBOIO M YIJIOBOI'O apryMeHTa, UX
cBoiictBa M rpaduku. CkaTue M pacTsHKCHHE TPaQUKOB TPUTOHOMETPHUECKHX (YHKIHWH.
OO0patrHble TPUTOHOMETPUYECKHE (PYHKIHIH.

4. Tpuronomerpuueckue ypaBHeHus (94) [Ipocreiiline TPUrOHOMETPUYECKHE YpPaBHEHUS] M  HEPaBEHCTBA. MeToabl  peleHHs
TPUTOHOMETPUYECKUX ypPaBHEHUI: METOJ] 3aMEHBl MEPEMEHHOW, METOJl PasloXKEeHUs Ha
MHOXHTENH, OATHOPOJHBIE TPUTOHOMETPUUECKUE YPAaBHEHUSI.

S. [IpeobpazoBanus TPUTOHOMETPUIECKUX DOopMyIIbI CIOXKEHUS, IIPUBEICHUS, JBOMHOIO apryMEHTa, IIOHUKEHUS CTEIICHU.

BoIpakeHui (124)

[MpeobpazoBaHre CyMMBI TPUTOHOMETPHUYECKUX (YHKIMI B MMPOU3BEACHUEC U TPOM3BEICHHS B
CyMMy. MeTo/Ibl pellieH!s] TPUTOHOMETPUYECKUX YPaBHEHHM.




[IpomsBoanas (244)

OrmpenerieHne YHUCIOBOW TIOCIEAOBATENILHOCTH, CIIOCOOBI e¢ 3amaHus, CBoicTBa. [lpemen
YUCJIOBOM IOCJENOBATEIBHOCTH, CBOMCTBAa CXOMAAIIMXCS MocienoBaTenbHocTed. Cymma
OceckoHeuHOM TeoMeTpudeckoil mporpeccuu. [Ipenen GyHkIMM Ha OECKOHEYHOCTH.

3amauyy, TPUBOASIIIME K TOHSATHIO IMPOU3BOJHOW, OMPECICHUE MPOM3BOIHON, BBIYMCICHHUC
npou3BoAHbBIX. [loHATHE pOM3BOIHOM n-T0 opsiaka. JuddepeHnrpoBanue CoXHOW QYHKITUH.
HuddepennnpoBanue obpatHoil (yHKIMU. YpaBHEHHE KacaTelbHOW K rpaduky (QyHKIINH.
[IpumeHeHne NMPOU3BOIHON IS HMCCIECNOBaHMs (DYHKIMH HA MOHOTOHHOCTh U 3KCTPEMYMBEI.
[IpumeHeHrne NPOU3BOJHOM JUIsi JIOKAa3aTenbCTBa TOXAECTB M HepaBeHCTB. I[locTpoeHue
rpadukoB GyHknui. [IpuMeHeHe MPOU3BOTHON TSI OTHICKAHUS HaWOOJIBIIIEr0 ¥ HAUMEHBIIIETO
3HAYCHUI HETPEPHIBHON (DYHKIIMHU HA MPOMEXKYTKE. 3aa4l HA ONTHUMHU3AIIHIO.

7. KomOunaropuka u BeposTHOCTH (44) [MpaBuno ymHoxenus. llepecraHoBkm u (akTopuanbl. BbeIOOp HECKONBKHX 3JIEMEHTOB.
Coueranus u pazmenienns. bunom Hetorora. CimyqaiiHbie COOBITHS U MX BEPOSTHOCTH.

8. IloBropenne u  cucremaruzaumsa  ydeOHoro| dyHKIHU. TpuroHomerpuyeckue ypaBHEHUS u METOBI peuieHus.
MaTepuaa Kypca anreopbl i Haqasl Tpuronomerpuueckue ¢popmyisl. [IponsBoanas u ee npuMeHenne. KomOnHaTopHbIe 3a1a4uu.
MareMaTtndeckoro aHaiausa 10 kmacca (11q)

9. Beenenue B crepeomerpuro (3u) Hctopuss BO3HMKHOBEHHS M pa3BUTUS TeoMeTpud. OCHOBHBIE TOHATHS M AKCHOMBI
cTepeoMeTpHH (TOUKa, IpsiMasi, TUIOCKOCTh, MPOocTpaHcTBO). [IpocTpancTBennbie hurypsl (KyoO,
napajuiesienuIe], mpu3mMa, upaMua, TWIMHIP, KOHYC, 1ap).

MozennpoBaHue MHOTOIPAaHHUKOB.
10. [apannensHOCTD MPAMBIX U TWIOCKOCTEH (154) B3anmHoe pacnionoxeHne npsMbIX B MpocTpaHcTBe. [lapamienbHOCTh MPSIMBIX B IPOCTPAHCTBE.

CkpemmBaroruecs: mpsimbie. [[pu3HaK CKpenuBaronuxcsi IpsiMbIX. B3anMHOE pacroioxeHue
npsiMOH ¥ 1iockocTu. llapamiensHOCTs TpAMOM H TIOCKOCTH. [IpW3HaK mapaienbHOCTH
MpsIMOM M TUIOCKOCTH. B3amMmHOe pacronokeHue AByX Iutockocteil. IlapamnmensHOCcTh IBYX
minockocte.  IIpu3Hak mapannenbHOCTH JBYX IuiockocTeil. [lapamienbHbIi  miepeHoc.
[TapannensHOE IPOEKTUPOBAHHE U ETO

cBoiicTBa. [lapamienbHble IPOCSKIUH TIOCKUX (GUryp. M300parkeHre MPOCTPAHCTBEHHBIX (QUTYD.
Ceuennst MHOTI'OI'pPaHHUKOB




11. [lepieHAUKYIAPHOCTH MPSAMBIX U TNIOCKOCTEN Yron Mexy IpsMbIMH B IPOCTpaHCTBE. [lepneHauKyIapHOCTS MpsMbIX. [lepneHIuKyIIpHOCT
(174) npsiMOM U TuIockocTU. [IpU3HaK MepneHIUKYISPHOCTH MPSAMON M MIOCKOCTH. OpTOroHaIbHOE
npoektupoBanue. [lomans OpTOrOHANBHON MPOEKIMKM MHOTOYTONBHUKA. llepneHaukymsp u
HakJIoHHas. TeopemMa O Tpex MNepHEHAUKYIsApax. YTOl MEXIy MNpsAMOA M IIOCKOCTBIO.
PaccrosHue  Mexnay — TOYKaMu, OpSIMBIMA W IUIOCKOCTAMM.  JIByrpaHHBIM  yrodi.
[lepnenauKynapHOCTh MIIOCKOCTEM. [Ipu3HaK NEpHEHOUKYISIPHOCTH JBYX IUIOCKOCTEM.
IlenTpanpHOE MPOEKTUPOBAHHUE.

N3obpaxeHre mpoCcTpaHCTBEHHBIX (UTYD B IEHTPAITBHOMN MPOSKIIHH.

12. Mpmuororpannuku (124) MHoOrorpasssle yribl U HX CBONCTBA. BBINyKIble M HEBBINYKIbIE MHOIOTPaHHUKHU. Teopema
Oiinepa. [IpaBunbHBIE MHOTOTpPaHHUKH (TeTpa’ap, KyO, OKTadap, HWKOCAdIpP, MTOJEKadap).
*[lomynpaBuiIbHBIC U 3BE31YaThle MHOTOIPAHHHUKHY.

13. [loBTropenne W cucrtemMaTh3alus MaTepuana Kypca| PemieHue 3agad Ha BBIYMCICHHE W JOKA3aTENLCTBO C HMCIOJB30BAHMEM HM3YYCHHBIX (HOPMYIL
reometpun 10 ximacca (549) Nzobpaxxenne mpocTpaHcTBeHHBIX  ¢uryp. llocTpoeHwe  cedeHmidi  MHOTOTPaHHUKOB.
IIpaBunbHBIE MHOIOIPAaHHUKH. Pa3BEPTKY MHOIOIPAHHUKOB, LIMJIMHAPA U KOHYCA.

COJEPKAHUE KYPCA «MartemaTuka: ajredpa u Ha4yaja MaTeMaTHYe€CKOI0 aHAJIN3a, FeOMeTPHUs». YTIIy01¢HHbII YPOBEHb

Maremaruka 10 kiacce

Ne HaumeHnoBaHnue pa3aeioB d TeM Conep:xanue yueOHOro MaTepuaJjia

1. BBoanoe nosropenue (34) CremeHp W ee CBOWCTBA. YpaBHEHHs: JIMHEHHOE, KBaJpaTHOE, palHOHAILHOE,
UppalroOHANbHOE U METOAbl MX pemieHus. PanmonansHble apoOu. HepaBeHcTBa nuHelHbIE U
KBaJIpaTHbIE U CUCTEMbI HEPABEHCTB.

2. HetictBurenpable gucia (124) Harypanbhbie u 1enbie uucna. Jenmumocts uuncen. OcHOBHass TeopeMa apUpMETHKH
HaTYpaNBHBIX Ycel. PalmoHanbHbIe, HppaluoHaAbHbBIE, JeHCTBUTEIBHBIC YUCIIA,




4yyclioBasi npsimMas. YMCIIOBbIE HEpaBEHCTBA. AKCHOMAaTHKa JEHCTBUTENBbHBIX 4ducesn. Moyib
JIEUCTBUTEIBHOrO Uncaa. Meroa MaTeMaTH4ecKOM HHAYKLIMH.

Yucnossie pynknun (109)

Onpenesnenue yucnoBoil pyHKIMU U criocoOwl € 3aaanust. CoiicTBa GyHkumii. [lepuoguueckue
1 00paTHbIe (HYHKITAHL.

Tpuronomerpuueckue pyHkuun (244)

YucnoBas OKpPYKHOCTh Ha KOODAMHATHOW miockoctu. OmpeneneHue CHHYca, KOCHHYcCA,
TaHTEeHC W KOTaHTeHC. TpuroHomerprueckre (GyHKIMU YUCIOBOTO M YIJIOBOTO apryMEHTa, UX
cBoiictBa m rpaduku. CxaThe W pacTsbKeHHe TPadUKOB TPUTOHOMETPHUUECKHX (DYHKITHI.
OO0patHbIe TPUTOHOMETPUYECKHE (PYHKIIHH.

Tpuronomerpuueckue ypasaenus (104)

IIpocreiimine TPUTOHOMETPUUYECKHE ypPAaBHEHMsT W HEpaBeHCTBA. MeTonbl  pelieHMs
TPUTOHOMETPUYECKUX YPABHEHWM: METOJ 3aMEHbl IIEPEMEHHON, METOJ Ppa3JIOKEHUS Ha
MHOKUTENN, OJHOPOAHBIE TPUTOHOMETPUYECKUE YPaBHEHUS.

[IpeoOpa3zoBanus TPUTOHOMETPUUECKUX
BbIpakeHUH (214)

QopMynBl  CIOXKEHUs, TPUBEACHHSA, JBOWMHOTO  apryMeHTa, IIOHW)KEHHS  CTENECHM.
[IpeobOpazoBaHre CyMMBI TPUTOHOMETPHUECKUX (YHKIMHA B MPOM3BENCHNE U TPOU3BEICHHS B
CyMMy. MeTobl pelieH!s] TPUTOHOMETPUYECKUX YPaBHEHHH.

KowmmekcHple yncia (949)

KommiekcHble uncna 1 onepanuy Hajl HUMH. KoMIIJIeKCHbIE YKicia 1 KOOPAWHATHAS TIOCKOCTb.
Tpuronomerpuueckast (opma 3allUCH KOMIDIEKCHOTO 4Ymcia. KoMIUIeKcHbIe 4YHuchia ¢
KBaJpaTHbIC ypaBHEeHUs. Bo3BeneHne KOMIUIEKCHOTO YKCTia B CTETICHb.

H3BneucHue KBaApaTHOTO U KY6I/I‘160KOFO KOPHA U3 KOMIIJICKCHOI'O YrCJia.

[IpownsBognas (294)

OmnpezeneHne YUCIIOBOM IIOCIIEAOBATEIbHOCTH, CIIOCOObI ee 3amaHus, cBoicrsa. Ilpemen
YHUCIIOBOW IOCIEAOBAaTENBHOCTH, CBOWCTBAa CXOASIIUXCS —MocienoBarensHocTed. Cymma
OeckoHeuHOH reoMeTprueckoi nporpeccuu. [Ipeaen QyHKIMK Ha OECKOHEYHOCTH.

3agauu, NPUBOIAIIME K MOHSATHIO MPOM3BOJAHOH, OIpelesieHHe NPOU3BOIHON, BBIYHCICHHE
pou3BOAHBIX. [ToHATHE POM3BOIHOM n-T0 nopsaka. JJuddepeHnrpoBanue CoKHON QYHKIUH.
HuddepenunpoBanne oOpatHOH (yHKUMH. YpaBHEHHE KacaTeIbHOH K rpaduky (GYyHKLIUH.
[IpumMeHeHne MPOM3BOAHON Il MCCIeAOBaHUA (YHKUMH HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
[lpuMeHeHne TPOW3BOMHON JIJIsl JIOKA3aTeNbCTBA TOXKAECTB M HepaBeHCTB. [locTpoeHue
rpa¢ukoB QyHkuuid. [IpumeneHre npon3BOTHON ATl OTHICKAHHUS HAUOOJIBIIEro M HAMMEHBLIETO
3HAYECHHUU




HEeNpepBIBHOH (PYHKIINU Ha TPOMEXYTKE. 3a1a91 Ha ONITUMHU3AIHIO.

KomOnHaTopuka u BepOSTHOCTH (74)

[IpaBumo ymuoxxenusi. IlepectaHoBkm u (¢akTtopuansl. BbeiOOp HECKONBKHX 3JIEMEHTOB.
Coueranus u pazmerienns. buanom Heiorona. Ciryqaiinbie COOBITHSA U MX BEPOSTHOCTH.

10.

IToBTOpeHre W  cHcTeMaru3alus  y4eOHOTro
Marepuala Kypca anreopbl U Hava

MareMmatndeckoro ananmsa 10 kmacca (114)

q)yHKHI/II/I. TpHI‘OHOMeTpH‘ICCKI/IC YpaBHCHUA U MCTOAbI PCIICHUS.

Tpuronomerpudeckue ¢popmynsl. [lponsBonnas u ee npumenenue. KombunaTopHbIe 3a1a490.

11.

Hexoropsie cBenenus 3 mnanumetpu (124)

VYrIibsl U OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO. Penienue tpeyronbHukoB. Teopemsl Menenas u
UYeBbl.

12.

Beenenue B crepeomerputo (34)

Hcropuss BO3HMKHOBEHHS M pa3BUTHS TeoMeTpud. OCHOBHBIE TIOHATHS M aKCHOMBI
cTepeoMeTpun (TOYKa, MpsAMasi, TNIOCKOCTh, MpocTpaHcTBO). [IpocTpancTBeHHble GUTYpH (KYO,
napaJuieNieniine]], pu3Ma, MIpaMuaa, TUIKHIP, KOHYC, IIap).

MoaenupoBaHue MHOTOTPaHHUKOB.

13.

[NapamnensHOCTH IPSAMBIX U IIOCKOCTEH (164)

BzanmHOe pacrionoxeHne mpsiMBIX B TpOcTpaHCcTBe. [lapannenbHOCTh IpSMBIX B IPOCTPAHCTBE.
CkpeuBarormuyecs: npsimble. [Ipu3Hak ckpermmBaromuxcsa NpsMbIX. BzaumHoe pacnonoxeHnne
npsiMod M miockoctH. [lapamiensHOCT, TpsAMOM W TwIOCKOCTH. [lpHM3HAK mapaiensHOCTH
MpsIMOM W TUIOCKOCTH. B3amMHOE pacroniokeHue ABYX Iuiockocteil. [lapamiensHocTh OBYX
miockocte.  Ilpu3Hak mnapasienbHOCTH JBYX Iuiockocteil. [lapannensHbii  miepeHoc.
[lapamrensHOE TIPOEKTUPOBaHWE M €ro CBoiicTBa. IlapayurenpHple MPOEKIMH TIOCKUX (QUTYP.
N3o0paxeHnne npocTpaHcTBEHHBIX GUryp. CedeHnss MHOTOTPaHHUKOB

14.

IlepneHauKyISIpHOCTD NPSMBIX U IIJIOCKOCTEN

(1749)

Yros MexIy NpsMBIMU B IPOCTpaHCTBE. IlepneHuKyasspHOCT NpsMbIX. [lepreHauKyIsIpHOCTh
MpsIMOM U TTOCKOCTH. [IpH3HAK MepneHAuKYyIIPHOCTH HPSAMOM U MmiIockocTH. OpTOroHaIbHOE
pOeKTUpOBaHKe. Ilnomans OPTOrOHAJBHON NMPOEKLMU MHOTOYroJIbHHMKa. llepneHaukyisp u
HakJIOHHas. TeopeMa O Tpex NEpPHEHAMKYJIpax. YToJl MEXIy HIpsSIMOM M IUIOCKOCTBIO.
PaccTtossnne  Mexay  TOYKamMHu, TOpSMBIMH M IUIOCKOCTSMM.  JIByrpaHHbI  yroi.
[lepnenauKyJIApHOCTh IWIOCKOCTEH. IIpu3HAaK MNEpPHEHAMKYJISIPHOCTH JBYX IUIOCKOCTEH.
IlenTpanpHOE MPOEKTUPOBAHHE.

N3o00paxeHne MpoCTPaHCTBEHHBIX (GUTYP B IEHTPAIBHOM MPOCKITHH.




15.

MHuororpanauku (144)

MHororpanHbie yribl U UX CBOMCTBa. BhIMyKiible M HEBBIMYKJIbIE MHOTOTpaHHUKH. Teopema
Oiinepa. [IpaBuibHBIE MHOTOTPaHHWUKH (TETpa’ap, KyO, OKTadAp, WKOCAdIp, IOJEKadIp).

>kI_IOJ'Iyl'IpaBI/IJ'II:.HLIG u 3Bé3I[‘laTI)Ie MHOTI'OI'paHHUKH.

16. [loBTOpenne u cucremaTu3alys MaTepuana Kypca| Pemienue 3agad Ha BBIYHCIEHHE W JTOKAa3aTENbCTBO C HCIOJIB30BAaHHMEM H3YUEHHBIX (hopmyd.
reometpun 10 kimacca (69) Uzobpaxxenne mpocTpaHcTBeHHBIX  ¢uryp. llocTpoenme  cedeHmidi  MHOTOTPaHHUKOB.
[IpaBunbHBIE MHOTOTPaHHUKH. Pa3BEPTKM MHOTOTPaHHHUKOB, IIMJIMHAPA U KOHYCA.
Maremartuka 11 ki1acc 6a30Bblii ypOBeHb
Ne HauMeHoBaHMe pa3iesioB U TeM Conep:xkanue y4eOHOr0 MaTepuaJa
n/n
1. BBoanoe nosropenue (34) DyHKIUY. Tpuronomerpuyeckue ypaBHEHUS u METObI peuieHusl.
Tpuronomerpuueckue ¢popmyisl. Ilponssoanas u ee npumeHenne. KomOuHatopHble 3a1aun.
2. Crenenn 1 kopru. Crenennbie Gynkuum (154) [ToHsATHE KOPHS N-Oif CTENEHH U3 JEHCTBUTEILHOTO uncia. OyHKIUH y= Vs , MX CBOWCTBa U
rpapuku. CpoiicTBa KOpHs n-oil crenenu. [IpeoOpa3zoBaHue BBIPRKEHUH, COJEPKAIIMX
paaukaibl, O000IIEHHE TIOHATHS O MOoKa3aTelie cTerneHd. CTeneHHble (YHKIIUU, X CBOMCTBA U
rpaduxu. AnddepeHnupoBane U MHTErpupoBaHue. M3BneueHne KOpHs #-i CTETIeHH.
3. [lokazarenpHas " nmorapudmudeckas | [TokazarenbHas ¢pyHKIus, e€ cBoicTBa U rpaduk. [lokazaTepHble ypaBHEHUS] U HEPABEHCTBA.
dynximn (224) Ilonsitne norapudma. Jlorapudmuueckas ¢ynkousa, e€ cpoiictBa u rpapuk. CpoicTBa
norapudmos. Jlorapudmuyeckue ypaBHeHHSI 1 HEPABEHCTBA.
Jduddepenunpoanue nokasareiabHON U TorapupmMuyeckoil QyHKIHHA.
4. [lepBooOpaznas u uaTerpan (74) IlepBooOpa3zHas. Heonpenenennsiii uaterpan. OnpeneneHHblii HHTErpajl, ero BHIYUCICHUE H

cBoiicTBa. Brrumcnenune minomaaed miuockux ¢uryp. Ilpumepsl mpuMeHeHHs HWHTETpana B
¢dusuke.




DneMeHThl KOMOMHATOPUKHN, CTATUCTUKHA B TCOPUHU
BEpOSTHOCTEH (41)

BepositHocTh W reomeTpus. HesaBucuMble TOBTOPEHWS HMCIBITAHHH C JBYMS HCXOJIAaMH.
CrarucTtrdaeckre MeTobl 00paboTku nHpopMmarmu. ['ayccoBa kpruBast. 3aKOH OOIBITHX YHCET.

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
ypaBHeHU# 1 HepaBeHCTB (174)

PaBHOCHIIEHOCTE ypaBHEeHUH. OO0IIME METO/bI PEIICHUS YPAaBHCHUA. Y paBHEHHE C MOIYJISIMU.
UppaunoHaneHele ypaBHEHMs. Jl0Ka3aTenbCTBO HEPABEHCTB. PelieHue panuoHaIbHBIX
HEpaBEHCTB ¢ 0JHON nepemeHHol. HepaBencTBa ¢ Moaymsimu. MppanuoHanbHble HEPaBEHCTBA.
YpaBHeHHS W HEpaBEHCTBA C JBYyMs IepeMeHHbIMH. J(nodaHTOBBI ypaBHeHHUs. CHCTEMBI
ypaBHEHUI. YpaBHEHUS U HEPABEHCTBA C TapaMeTpaMu.

[ToBTOpeHHe ¥  CHCTEMaTH3alHs
MaTepHala Kypca aareopsl 1 Hadal

y4e0HOTO

MareMaTtndeckoro aHaiusa 11 kmacca (164)

Crenenu u kopau. CTeneHHas1, IoKa3aTeabHas u jJjorapudmudeckas GyHkiun. [leppoodpasnas
Y UHTErpaj. YpaBHEHUS, HEPABECHCTBA, CUCTEMbl YPABHCHUM U HEPABEHCTB.

Bexrops! B mpocTpancTBe (64)

IIpsiMoyrosibHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. BEKTOphI B NpocTpaHcTBe. PaBeHCTBO
BEeKTOpOB. CII0KEHHE BEKTOPOB M YMHOXXEHHME BEKTOpa HA YMCIIO. YTOJI MEXIy BEKTOPAaMHU.
KonnuueapHsle 1 KOMIITIaHAPHBIE BEKTOPBI.

Mertox koopauHat B mpoctpancTse (114)

Koopaunatel cepeannsl otpe3ka. @opMmynna pacCTOSHUS MEXIY IByMs TOYKaMHU. YpaBHEHUE
copeprl. Koopamnatsl Bektopa. JlnmHa BekTopa. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
VYpaBHEHHE IIIOCKOCTU B IPOCTPAHCTBE. Y paBHEHHE NPSIMOM B IPOCTPAHCTBE.

10.

Hunuamp, konyc, map (134)

Cdepa n map. Bzaumnoe pacmnosoxkenue cgepsl M miockoctd. KacarenpHas MIOCKOCTB.
MHororpaHHUKH, BIIMCaHHbIE B cpepy. MHOTOrpaHHUKH, ONMCaHHBIE 0KOJIO cdepsl. LlnmuHap,
koHyc. IloBopor. ®urypsl BpamieHud. BrucaHHble W omnucaHHble LOMIMHApPBL. CedeHus
HWIMHIPA TUIOCKOCTBIO. Diunc. BrnycanHble u onucaHHble KOHYChl. KoHMYecKue cedeHus.
CumMmeTpust MPOCTPAHCTBEHHBIX GUryp (UeHTpasibHas, oceBas, 3epKaibHas). JIBrKeHHe
MIPOCTPAHCTBA, BUABI JBIKEHHUH. DJIEMEHTHl CUMMETPHUM MHOTOIPAHHUKOB U KpPYTJBIX TEII.
IIpumeps! CUMMETPUU B OKPYKArOLIEM MUPE

11.

O6nemsl (154)

O06BéMm 1 ero cpoiictBa. [Ipununn KaBansepu. @opmyiel 00bEMa napasuienenumnea, npu3Mel,
nupamuiel. DopMynbl 00bEMa IUIHHIPA, KOHYCa, Iapa U ero gacteid. OTHoIIeHne 00bEMOB
nogo0HbIX Ten. [nomans NoBEpXHOCTH MHOTOTPaHHHKA.

DopMybl IIOLIAAH IOBEPXHOCTH LIWIMHIpPA, KOHYCA, Iapa U €ro 4yacTei.

12.

IToBTOpeHne u  cucTeMaTHsamus  y4eOHOTO
MaTepHuaia Kypca reomerpuu 11 kmacca (74)

Pemienue 3amau Ha BRIYMCICHHUE U JI0KA3aTEIbCTBO C MCIOIB30BAaHHMEM HM3YUYEHHBIX (OPMYI U
CBOIICTB.




MartemaTuka 11 kiaacc yriay0JjeHHbIH YPOBEHb

Ne HauMeHoBaHMe pa3iesioB U TEM Conepxanue y4eOHOro MmarepuaJia

n/n

1. BBogHoe noBTopenue (44) DOyHKIUU. TpuroHomeTpuyeckue ypaBHEHUS u METObI peuieHusl.
Tpuronomerpuueckue ¢popmyisl. [IponsBoanas u ee npuMeHenne. KomOnHaTopHble 3a1a4uu.

2. Muorounens (104) MHorowieHsl OT OAHOW M HECKOJNBbKHUX IepeMeHHbIX. Teopema besy. Cxema I'ophepa.
CuMMeTprUecKHe U OJHOPOJHBIE MHOTOWICHBI. Y paBHEHHUS BBICIINX CTETICHEH.

3. Crenenn 1 kopru. Crenennbie GyRKuum (244) [ToHsATHE KOPHS N-Oii CTENEHM U3 JeHCTBUTENLHOTO Yncia. OyHKIUU y= Vs , X CBOICTBA U
rpapuku. CBoiicTBa KOpHS n-0il cremeHu. [IpeoOpazoBaHue BBIpAKEHUH, COAEPKAIINX
panukansl. O0oOImeHne NOHATHS O ToKazaTene creneHd. CreneHHble PyHKIMU, UX CBOWCTBA
u rpaduku. JTuddepennupoanne u uHTErpUpoBanue. M3pineueHne KOpHs n-i CTEIEHU.

4, [TokazaTenbHast u norapudmudeckas | [lokazarensHas Qynkums, e€ cBoiicTBa u rpaduk. [TokazarenbHble ypaBHEHUS] 1 HEPABEHCTBA.

dynxumn (314) Ilonsitne norapudma. Jlorapupmuueckas ¢yHkuus, e€ cpoictBa u rpaduk. CpoiicTBa
norapudmos. JlorapudmMuueckue ypaBHEHHsI 1 HEPABEHCTBA.
JubdepeHunpoBanue Moka3aTeIbHON 1 JorapupMudeckoi pyHKINA.

5. [TepBooOpaznas u uaTerpai (94) IlepBooOpa3znas. Heonpenenenusiii uaterpai. OnpeeaeHHbId HHTETPajl, €r0 BHIYMCICHUE H
cBoiicTBa. Brruncnenue miomanei mmockux ¢uryp. Ilpumepsl nmpumeHeHHs WHTErpana B
¢dusuke.

6. 3JeMeHThl KOMOWHATOPUKH, CTATUCTHUKY U Teopur | BeposTHOCTE U Teomerpusi. HezaBUcHMbIe MOBTOPEHUSI UCHBITAHUI C JBYMS HCXOJaMHU.

BeposTHOCTeH (949)

Cratuctiuueckue MeToabl 00padotku nHdopmanuu. ['ayccoBa kpusas.

3aKOoH OOJIBIINX YHCE]L.




VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
ypaBHEHHUH 1 HepaBeHCTB (334)

PaBHOCHIIBEHOCTE ypaBHeHHMH. OOIIIEe METOABI PEIICHIS YPaBHEHUH. Y paBHEHHE C MOJTYJISIMH.
WppaunoHaneHble ypaBHEHUs. Jl0Ka3aTenbCTBO HEPABEHCTB. PeleHue panuoHaIbHBIX
HEpaBEHCTB C ojHOM mepemenHoil. HepaBenctBa ¢ moaynsmu. HppanuoHanbHbie
HEPaBEHCTBA. YpaBHEHWS M HEPaBEHCTBA C ABYMs MepeMEeHHbIMH. [{10()aHTOBBI ypaBHEHWUS.

Cucrempl ypaBHEHUH. Y paBHEHHUS M HEPABEHCTBA C IIapaMeTpaMHu.

[loBropeHne W  cHcTEMaTH3AIMS
MaTepHala Kypca aareOpsl 1 Hada

y4e0HOTO

MareMaTtndeckoro aHaiamsa 11 xmacca (164)

Muorounensl. Ctenern u kKopHU. CTerneHHas, oKa3areabHas U JorapupMuieckas (yHKIIHH.
[lepBooOpa3Has u uHTETpa. Y paBHEHU:, HEPABEHCTBA, CHCTEMBI ypPaBHEHHU U HEPABEHCTB.

BexTops! B ipocTpaHcTBe (64)

IIpssMoyrosyibHas cucTeMa KOOPJAMHAT B IIPOCTPAHCTBE. BEKTOPHI B IIpocTpaHCTBE. PaBeHCTBO
BEKTOPOB. CIIO’KEHHE BEKTOPOB M YMHOXXEHHE BEKTOpAa Ha YHCIO. YTOI MEXKIY BEKTOpaMH.
KonnuueapHsle 1 KOMIITIaHAPHBIE BEKTOPHI.

10.

Mertoa koopauHaT B mpocTpancTie (154)

Koopnunatel cepenunnl oTpe3ka. GopMyina pacCTOSHHUS MEXIY ABYMsI TOUKaMU. Y paBHCHUE
ctheppl. Koopmunater BekTopa. JlnmmHa Bektopa. CKansipHOE TPOU3BEIEHHE BEKTOPOB.
YpaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE. Y paBHEHHE NMPSIMOIl B MPOCTPAHCTBE.

11.

Hunmunap, konyc, map (164)

Cdepa u map. Bzaumuoe pacmnonoxenue chepbl u miockoctH. KacareiabHas TIIOCKOCTb.
MHoOrorpaHHuKY, BNHCaHHbie B cdepy. MHOTOrpaHHHKH, OIHMCAHHBIE OKOJO CQEpHI.
Hununnp, xonyc. lloBopor. ®urypsl BpamieHus. BrucaHHble M ONUCAHHBIE LHMJIMHAPHL
CeueHnsl WIMHAPA MIIOCKOCTBIO. DJutniic. BrincanHsle n onucanHble KOHychl. KoHndeckue
ceueHnss. CuUMMeETpHss HpPOCTPAHCTBEHHBIX (uryp (UeHTpanbHas, OceBas, 3epKaibHasi).
JIBI>KeHHe MpOCTPaHCTBA, BUABI JBWKEHUH. DJIEMEHTHl CHMMETPHM MHOTOIPDaHHUKOB H
KpyriibIX Ten. [IpuMepsl cHMMETpHH B OKPY>KaroIeM MHpe

12.

O6bemsl (174)

O061ém u ero cpoiictBa. [lpunuun Kaansepu. @opmynsl 00bEMa napasuiesienunena, Ipu3Msl,
nupamuiel. Popmyiiel 00bEMa TUITUHIIPA, KOHYCa, mapa 1 ero dacreil. OTHonieHue 00bEMOB
nmotoOHbIX Ten. [lmomanb MOBEpXHOCTH MHOTOT PAHHHKA.

q)OpMYJ'ILI rmjiaomaar NOBEPXHOCTU NUWJIMHAPA, KOHYCAa, 1Iapa U €ro yacTeil.

13.

[loBTOpEeHMe wu  cucTeMaTH3aLusl
MaTtepuana Kypca reomerpuu 11 kmacca

(144)

y4eOHOTO

Pemenne 3aau Ha BRIYKCICHNE U JIOKA3aTEILCTBO C UCIOIB30BAaHUEM U3yUEHHBIX (DOPMYI H
CBOMCTB.




TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,

OTBOJMMBIX HA OCBOEHME KAXKJIOM

TEMBI.
10 knace
Nen/m  [Tema ypoka KoJua-Bo yacoB [KoJi-Bo yacos
0a3oBblIii YI1y0JIeHHBII
YPOBEHb YPOBEHb

1. Pa3es1 BBOTHOTO MOBTOPEHUSA 3 3
1.1 [MoBTropenne marepuana 7-9 ximaccos 2 2
1.2 BxonHas koHTpoIbHas paboTa 1 1

2. Pa3znen: /leiicTBuTe/IbHBIE YHCIA 0 12
2.1 HatypanbHbie U 1enble Yncia - 3
2.2 ParioHanbHbBIE YHACTA - 1
2.3 WpparmonanbpHbIe 9ncia - 2
2.4 MHOKECTBO IEMCTBUTEIIHLHBIX YHCEIT - 1
2.5 Moy IeHCTBUTEILHOTO YHCIIa - 2
2.6 KonTponbHas pabora o teme «/leficTBuTenpHbIE YnCTa» - 1
2.7 MeTtoa MaTeMaTUIECKONH WHITYKITHH - 2

3. Pa3nen: YucaoBbie GyHKIMHU 6 10
3.1 Onpenerenne YucIoBOi QYHKIIUK U CIIOCOOBI €€ 3aaHus 2 2
3.2 CBoiicTBa QyHKIMIA 2 3
3.3 [Nepuoauueckue GyHKIUU 1 1
3.4 O6patHas QyHKIHS 1 2
3.5 KonrtponbHas padora o Teme «HucnoBbie QyHKINU» - 2

4. Paznen: Tpuronomerpuyeckue GpyHKIMA 18 24
4.1 UrcnoBast OKpyKHOCTh 2 2
4.2 UrcnoBast OKpYHOCTb Ha KOOPAMHATHON TIIOCKOCTH 2 2
4.3 KonTtponbHas padbora mo TeMe «HucimoBbie GyHKIINA. UncaoBas OKpY>KHOCTbY 1 -
4.4 CHHYyC 1 KOCHHYC. TaHI'€HC ¥ KOTAHT'€HC 2 3




qrciaa

4.5 Tpuronomerpuueckue GyHKIIUH YUCIOBOTO apryMeHTa 2 2
4.6 Tpuronomerpuieckue (HyHKIHH YTIOBOTO apryMeHTa 1 1
4.7 DyHKIMK y= Sin X, y = COS X, UX CBOICTBa U rpauKH 3 3
4.8 KontponbHas padota o Teme « Tpuronomerpudeckue QyHKIHUI» - 1
4.9 [Moctpoenue rpaduka GyHkun y = mf(x) 1 2
4.10 [octpoenue rpaduka pyaknn y= f(kx) 1 2
4.11 ['paduk rapMOHUYECKOTO KOJIeOaH s - 1
4.12 DyHKIMH y = tg X, Y = ctg X, UX CBOWCTBA U Tpaduku 2 2
4.13 KonTponbHas padora o teme «TpuroHomerpudeckue GpyHKIAN 1 -
4.14 OOpaTHbIe TPUTOHOMETpUYECKUe PyHKIMN - 3
Paznen: Tpuronomerpuieckne ypaBHeHHs 9 10
5.1 [Ipocreiimme TpUTOHOMETPUYECKUE YPABHEHUS 9] 4
5.2 MeTob! peneHusl TPUTOHOMETPUYECKUX YpaBHEHUN 3 4
5.3 KonTponbHas padora mo Teme « T puroHoMeTprdeckue ypaBHEHUSD 1 2
Paznen: [IpeoGpazoBanue TPUTOHOMETPUYECKUX BbIPAsKEeHH It 1 21
6.1 CHHyC 1 KOCUHYC CYMMBI M pa3HOCTH apryMEHTOB 2 3
6.2 'TanreHc CyMMBI U pa3HOCTH apTyMEHTOB 1 2
6.3 DopMyIIBl IPUBEICHHS 2 2
6.4 Dopmyssl ABOHHOTO apryMenTa. @opMysTbl MOHMKEHHS CTENIEHH 2 3
6.5 [IpeoOpa3oBaHus CyMM TPUTOHOMETPUUECKUX (QYHKIIUI B IPOU3BE/ICHHE 2 3
6.6 [IpeoOpazoBaHue MPOU3BENEHUS TPUTOHOMETPUUYECKUX (DYHKIHA B CyMMY 1 2
6.7 [IpeoOpazoBanue BoeipaxkeHus Asin X + B cos x k Buay C sin (x + t) 1 1
6.8 MeToB! peneHHsI TPUTOHOMETPUIECKIX YPaBHEHUN - 3
6.9 KontponbHas padora o Teme «lIpeobpazoBanne TPUTOHOMETPUUECKUX BBIPAKEHUI 1 2
Pasnesn: KomiiekcHble yncaa 0 9
7.1 KomrekcHble yncia u apudMeTHuecKie ornepanuy Hal HUIMA - 2
7.2 KommekcHble yncia U KOOpAXHATHAS TIIOCKOCTh - 1
7.3 Tpuronomerpuueckas popma 3alucH KOMIZIEKCHOTO YHCIIa - 2
7.4 KoMIuiekcHbIe YKciia U KBaJlpaTHbIE YPABHEHMS - 1
7.5 Bo3BeneHne KOMIUIEKCHOTO YHCIIa B CTENEHb. V3BedueHne KyOn4ecKoro KOpHS U3 KOMIUICKCHOTO |- 2




7.6 KonTtponbsHas pabota 1o Teme «KoMIUIeKCHBIC TrCITay - 1
8. Paznen: IlpousBognas 24 29
8.1 UucnoBsle NOCIE0BATEILHOCTH 1 2
8.2 [Ipenen uncnoBoii mocaeq0BaTENEHOCTH 1 2
8.3 [penen ynkym 2 2
8.4 Onpenenenue MPoU3BOTHON 2 2
8.5 Brruncnenue npon3BoaHBIX 4 3
8.6 Juddepenmupopanue cioxuon ¢pynkuun. JuddepenimpoBanre oopaTHol GpyHKIMH 2 2
8.7 YpaBHEHHE KacaTeNbHOU K TpaduKy QPyHKIUH 2 3
8.8 KontponbHas padota no TeMe «Bpruricienrne mpon3BOIHBIXY 1 2
8.9 [IpumeneHne TPOU3BOIHOM IS UCCIIEAOBaHUS (PYHKIMI HA MOHOTOHHOCTB 3KCTPEMYMBI ul|3 3
8.10 [Moctpoenue rpadukoB GpyHKIMN 2 2
8.11 Haxoxnenne HanOOMBIINX U HANMEHBITNX 3HAYSHUH (yHKIHH 4 4
8.12 Konrtponbnas padora o Teme «[IponsBoanasy» - 2
9. Pasnen: KomOuHaToprka 1 BepoOSTHOCTH 4 7
9.1 [IpaBuno ymHoxenus. KomOunatopHbie 3a1aun. [lepectaHoBKY U hakTOPHAIIBI 1 2
9.2 Br16op HeckobKUX 31eMeHTOB. buHOMUanbpHbIe KOG (OUITUEHTHI 1 2
9.3 Cay4aiiHbie cOOBITHSI K BEPOSITHOCTH 2 3
10. Pa3nesn1 moBTOpeHHsI M CHCTEMATH3AIMH Y4eOHOr0 MaTepHuajia Kypca airedopsl m Hayana| 11 11
MaTeMaTH4Yeckoro anajamnsa 10 kiacca
10.1 Pemrenue 3agau mo treme «I'paduku TPUTOHOMETPUIECKUX QYHKIIUI 1 1
10.2 Pemenue 3agad o teme « TpuroHomMeTpudeckre ypaBHEHHUS» 2 2
10.3 Pemenue 3anau no reme «lIpeoObpazoBanne TPUTOHOMETPHUUECKUX BBIPAKEHUN 2 2
10.4 Pemrenne 3amau o teme «lIpuMeHeHre TpoU3BOTHON 2 2
10.5 Urorosas koHTposbHAas paboTa 1 1
10.6 Pemenue 3agau mo Bcemy Kypcy anreOpbl M Hadajl aHaIu3a 3 3
11. Pasnen: HexkoTopble cBeieHUs U3 IJIAaHUMETPUH 0 12
11.1 VYTibl 1 OTPE3KH, CBSI3aHHBIE C OKPYKHOCTHIO - 4
11.2 Pemenue TpeyronbHUKOB - 4
11.3 Teopembr Menenas u YeBbl - 2
114 Omuuaric, runepboia u napadosa - 2




12. Pasnesi: BeeneHue B cTepeoMeTPUIO 3 3
12.1 [IpeameT crepeoMeTprun. AKCHOMBI CTEPEOMETPUHT 1 1
12.2 HexkoTopsle ciieicTBUSI U3 aKCHOM 1 1
12.3 Pemienue 3a1au Ha PUMEHEHHE aKCHOM CTEPEOMETPUH U MX CIICICTBHI 1 1

13. Paznesn: IlapamiebHOCTh NPSAMBIX H IUIOCKOCTEMH 15 16
13.1 [lapannensHble IpsMBIE B TpocTpaHcTBe. [lapamiensHOCTh TpeX MpsIMBIX 1 1
13.2 [NapanienbHOCT IPSAMOM U INIOCKOCTH 1 1
13.3 Perenne 3aga4 mmo teme "IlapaienbHOCTh NPSMON U IJIOCKOCTH" 1 1
13.4 Pemenwne 3amad o teme "IlapamrenpHOCTD MPSAMON U TIIOCKOCTH" 1 1
13.5 CKpenuBaroIuecs npsMble 1 1
13.6 'YTIIBI ¢ COHAIPaBIEHHBIMU CTOPOHAMH. YTOJ MEXTY MPSMBIMU 1 1
13.7 Pemenwne 3am1a4 mo teme "B3anMHOE pacmonokeHHne MPSMBIX B TIPOCTPAHCTBE. YTOI MEXITy AByMs |1 1

psMbIMU"
13.8 KonTtponbHass pabora mo Tteme "AKCHOMBI cTepeoMeTpuH. B3amMHOE pacloioXeHue MpsIMBIX, |1 1
MPsIMOM M TIJIOCKOCTH"
13.9 [MapasienbHbIe TUIOCKOCTH 1 1
13.10 CBOMCTBa MapalyIeIbHBIX MIIOCKOCTEH 1 1
13.11 Tetpasap 1 1
13.12 [Mapamienenurnen 1 1
13.13 CBolicTBa mapajuieienumnena 1 1
13.14 3aga4n Ha MOCTPOCHUE CEUECHUM 1 1
13.15 KontponbHas pabora o Teme "Terparap. [lapamnenenumnes" 1 1
13.16 Perenue 3aga4 1o teme «IlapamienbHOCTh NPSMBIX U IIOCKOCTEH) - 1

14. Pasnes: IlepneHanKyIsIpHOCTH MPSIMBIX M IJIOCKOCTEH 17 17
14.1 [TepnenauKyIIsipHbIE NPSMBIE B IPOCTPAHCTBE 1 1
14.2 [TapamienbpHble NpsAMBIE, IEPIEHANKYJIAPHBIE K INIOCKOCTH 1 1
14.3 [Ipu3Hak neprneHANKYISIPHOCTH NPSIMOM U IIOCKOCTH 1 1
14.4 Teopema o npsAMOii, TEPIIEHANKYIISPHON K MIIOCKOCTH 1 1
14.5 Pewenure 3a1a4 Ha IEpIEHANKYJIPHOCTD NPSIMOMN U TUNIOCKOCTH 1 1
14.6 PaccrostHue ot Touku 10 mIockocTH. Teopema o TpEX NepIeHANKYIAPax 1 1
14.7 PaccrostHue ot Touku 10 mockocTH. Teopema o TpEX NepIEeHANKYIAPax 1 1




14.8 'YToa MeX Iy IPSIMON 1 TNTIOCKOCTBIO 1 1
14.9 'YTOI MeXTy IPSIMOH U TIOCKOCTHIO 1 1
14.10 Pemenue 3anad o teme «lleprneHauKyssp U HAKIOHHBIE. YTOI MEXAY NPAMOU U TIIOCKOCTHIO» 1 1
14.11 Pemenwne 3agad o teme «lleprneHanKymsap M HAKIOHHBIE. YTOI MEXIY MPSAMOU U TIOCKOCTHION» 1 1
14.12 JIByrpaHHBIH yrod 1 1
14.13 [Tpu3Hak neprneHANKYISIPHOCTH ABYX IIJIOCKOCTEH 1 1
14.14 [IpsiMOyTONBHBIN MapajuIeIenuIe] 1 1
14.15 Tpexrpanssrii yron. MHOTOTpaHHBIA yrom 1 1
14.16 KonrtponbHas padota o Teme "llepneHIUKYIIpHOCTD IPSMON U IITOCKOCTH" 1 1
14.17 Perienue 3a1a4 Ha HAXOXKJICHUE YIJIOB MEXKIY MPSAMOU U IJIOCKOCTHIO 1 1

15. Pa3nes: MHOrOrpaHHUKH 12 14
15.1 [lonsiTHe MHOTOTpaHHUKA 1 1
15.2 ['eomeTpuyeckoe Temo. Teopema Diinepa - 1
15.3 [Tpu3ma 1 1
15.4 [IpocTpancTBeHHas Teopema [Iudaropa - 1
15.5 ITupamuna 1 1
15.6 [IpaBuibHas TMpaMua 1 1
15.7 'Yceu€nnas nupamuaa 1 1
15.8 CrMMeTpus B IPOCTPAHCTBE 1 1
15.9 ITonsiTHE NPABMIIBHOIO MHOTOIPAaHHHKA 1 1
15.10 (DIIEMEHTHI CHMMETPUHN TPAaBUIIBHBIX MHOTOTPaHHUKOB 1 1
15.11 Pewmenne 3ana4 no teme «IIpaBuibHbIE MHOMOTPAHHUKHU 2 2
15.12 KonTponbHas pabora o teme "MHOTOrpaHHuKH" 1 1
15.13 Pemienue 3anay no temMe «MHOTOrPaHHUKIY 1 1

16. Pa3es1 NOBTOPEHMS M CHCTEMATH3AIlMH Y4eOHOr0 MaTepHraa Kypca reomerpun 10 knacca 9] 6
16.1 Pemienue 3ana4 no TeMe « AKCUOMBI CTEPEOMETPUH U UX CIICICTBUS» 1 1
16.2 Pemrenne 3amad o Teme «IlapamiensHOCTh MPSMBIX U TIIOCKOCTEH» 1 1
16.3 Pemrenue 3amad mo Teme « [lepneHauKyIIpHOCTD MPSMBIX U TIIIOCKOCTEH» 1 1
16.4 Pemienue 3ana4 no TeMe «MHOTOrpaHHUKIY 1 1




16.5 Pemenne 3amay kypca reomerpun 10 kmacca 1
16.6 O000MIaroIMiA ypoK 1
11 knace
Nen/m | Tema ypoka KoJu-Bo yacos | KoJi-Bo yacos
0a30BbIii yriay0JeHHbII
YPOBeHb YPOBeHb

1. Pa3nes1 BBOIHOTO MOBTOpPEHHSA 3 4
11 [ToBTOpenne matepuana 10 kiacca 3 3
1.2 BxojHast KOHTpOJIbHAS paboTa - 1
2. Pa3nen: MHorouJieHsl 0 10
2.1 MHOTO04JIeHBI OT OHOH TTepeMEHHO - 3
2.2 MHOTO04JIeHbI OT HECKOIBKUX MIEPEMEHHBIX - 3
2.3 YpaBHEHHUA BBICIIUX CTETIEHEN -

24 KonTponbHas pabora o teme « MHOTOUIIEHBD) - 1
3. Paznen: Crenenu u kopuu. CteneHHble QyHKINHA 15 24
3.1 [lonsTre KOpHA M-I CTENEHN U3 AEHCTBUTEIBHOTO YHCIIa 2 2
3.2 DyHKIMY BUAA Y= Vﬁ , IX CBOWCTBA U rpaduku 2 3
3.3 CBoiicTBa KOpHS M-I CTENIEHU 2 3
3.4 [IpeoOpa3oBaHue BEIpaKeHNH, COJEPKALINX PaJIUKAIbI 3 4
3.5 KontponbHas padora o teMe «CTeneHN U KOPHID» 1 2
3.6 [lonsiTue cTenenu ¢ MoObIM pallMOHATBLHBIM TOKa3aTeleM 2 3
3.7 CrenenHble QyHKIMH, UX CBOMCTBA U TpauKH 3 4
3.8 UzBneuenne KopHeH U3 KOMIUIEKCHBIX YHCEI - 2
3.9 KouTtposnbHas pabora o teme «CrerneHHbie (YyHKIUIY - 1
4, Paspeun: IlokasaTenbHas u Jorapugmudeckas GyHKIUA 22 31
4.1 ITokasarenbHast (yHKIHS, €€ CBOUCTBA U rpaduk 3 3




4.2 [TokasarenbHbIC ypaBHEHHUS 1 3
4.3 [TokasarenbHbIe HEPABEHCTBA 2 2
44 Kontponbnas padora o Teme «IlokazatenbHas ¢pynkuus. [lokasarenbHble ypaBHEHHS U HEpaBeHCTBa» | 1 -
4.5 [ousitue norapudma 1 2
4.6 Jlorapudmuyeckast GyHKLUS, ee CBOMCTBA U Tpaduk 2 3
4.7 KonTponbaas pabora o teme «llokazarenpHas u morapudmrerdeckas GyHKIHI» - 2
4.8 CaoiicTra gorapuhmMoB 2 4
4.9 JlorapupmMudeckue ypaBHEHUS 4
4.10 KonTponbHas padora o teme: «Jlorapudmmueckas ¢pyakuus. Jlorapupmudeckne ypaBHEHHSD 1 -
4.11 Jlorapudmuueckue HepaBeHCTBa 3 3
4.12 Huddepennmpopanue moxkazarenbHONU U JTorapuPpMuieckoit GyHKIni 2 3
4.13 Konrtponbhas padota o Teme «CBoiicTBa J0rapruQMoB» 1 2
5. Paznen: IlepBooOpa3nas u MHTerpaj 7 9
5.1 [lepBooOpazHas 1 HeonpeAeIeHHBIH HHTETPaT 3 3
5.2 OmnpeneneHHblil HHTErpal 3 5
5.3 KonTponbHas pabora o teme «llepBooOpas3Has u MHTErpa» 1 1
6. Pasnges: JiieMeHTBI TEOPHH BEPOATHOCTEH U MaTeMaTHYeCKON CTATHCTHKH 4 9
6.1 BepositHOCTH 11 TeomMeTpust 1 2
6.2 HezaBucruMbie MOBTOPEHHS UCTIBITAHUH C ABYMS UCXOIaMU 1 3
6.3 CrarucTuyeckue MeToJbl 00paboTKH HHPOPMALIUH 1 2
6.4 layccoBa kpuBas. 3aK0H OOJIBIIMX YHUCEI 1 2
7. Paspes: YpaBHeHusi 1 HepaBeHcTBAa. CHCTeMbl ypABHEHHIT 1 HEPABEHCTB 17 33
7.1 PaBHOCHIIBHOCTD ypaBHEHUI 2 4
7.2 OOuire MeTo bl pelieHUs] ypaBHEHHN 3 3
7.3 PaBHOCWIIEHOCTH HEPAaBEHCTB 3 3
7.4 YpaBHEHUS U HEPABEHCTBA C MOIYJISIMU - 3
7.5 KonTponbHas pabora mo Teme «YpaBHEHHS 1 HEPABEHCTBA - 2
7.6 UppannonanbHbie ypaBHEHUS 1 HEPABEHCTBA - 3
7.7 VYpaBHEHHS U HEPABEHCTBA C ABYMS IIEPEMEHHBIMU 1 2
7.8 Jloka3aTenbCTBO HEPABEHCTB - 3




7.9 CucTeMbl ypaBHCHHIA 3 4
7.10 KontponbHas padota o TeMe «CUCTEMBbI YpaBHEHUI U HEPABEHCTBY 2 2
7.11 3amauun ¢ mapameTpaMu 3 4

8. Pa3ngen moBTOpeHNsI M CHCTEMATH3ALMH Y4eOHOI0 MaTepuaJia 3a Kypc ajiredpbl 1 HaYaja aHaau3a | 16 16
11 xaacca

8.1 Pemenue 3anad mo reme « MHOTOUIEHBD» 2 2

8.2 Pemenue 3anau mo teme «Crenenu u kopHU. CTeneHHbIE (QyHKIUN 2 2

8.3 Penrenue 3anau no teme «IlokazaTenbHas U norapudMudeckas QyHKIH» 2 2
8.4 Pemenue 3anau o teme «IlepBooOpasHas 1 HHTETpaI» 2 2
8.5 Pemrenue 3agau mo reme «DIEMEHTHI TEOPUU BEPOSATHOCTEH U MATEMAaTHUECKONH CTATHCTUKI 2 2
8.6 Pemenwne 3amad o Teme «YpaBHEHUS U HepaBeHCTBAa. CUCTEMBI YPaBHEHUH 1 HEPABEHCTBY» 2 2
8.7 Pemenue TecToBBIX 3a0aHuit 4 4

9. Pa3nen: Bektopsbl 6 6
9.1 [lonsTre BekTopa. PaBeHCTBO BEKTOPOB 1 1
9.2 CrnoxeHue 1 BEIYUTaHHE BEKTOPOB. CyMMa HECKOIBKHAX BEKTOPOB 1 1
9.3 YMHOKEHHE BEKTOPA Ha YUCIIO 1 1
9.4 Kommuranapasie BexTopsl. [IpaBuino napamnenenumnena 1 1
9.5 Pasnoxxenue BexTopa 1o TpéM HEKOMIUTAHAPHBIM BEKTOpPaM 1 1
9.6 KontponbHas padora o Teme "BekTopsl B mpocTpancTBe” 1 1

10. Paznen: Merox KOOPAUHAT B IPOCTPAHCTBE 11 15
10.1 [IpsmoyronbHas cucTeMa KOOPAWHAT B POCTPAHCTBE 1 1
10.2 Koopaunate! BekTopa. CBS3b MEXKIY KOOPAWHATAMH BEKTOPOB U KOOPJIWHATAMHU TOYEK 1 3
10.3 [Ipocreiimye 3agaqu B KOOpAUHATAX 1 3
10.4 Yron Mexnay BekTopamu. CKalsipHOE IPOU3BEAECHNE BEKTOPOB 2 2
10.5 Brruncnenue yrioB Mexry NpsIMbIMHU M IIJIOCKOCTSIMU 2 2
10.6 JBmxenus. Pemenue 3amad mo teme «JIBrKeHUD 2 2
10.7 Pemenue 3anad no teme «MeToa KOOpAMHAT B IPOCTPAHCTBE» 1 1
10.8 KonrtponbHas padora mo teme «CralsipHOE TPOU3BEIEHHE BEKTOPOB B MPOCTPAHCTBE. [IBIKEHUS» 1 1
11. Paspen: Hnnuaap, konyc, map 13 16
11.1 [TonsTre mumHapa. [lmomans MOBEpXHOCTH MWIWHApPA. PereHue 3aqad 3 3
11.2 [ousitre xoHyca. [nomank MOBEPXHOCTH KOHYCa 2 2




11.3 Y ceueHHbIH KOHYC 1 1
114 Cdepa. YpaBHueHue chepsl 2 1
115 BsanmMHoe pacnionoskeHue cepsl U MIO0CKOCTH 1 1
11.6 KacarenbHas miockocTs k chepe 1 1
11.7 [Tmomans cheps 1 1
11.8 Pa3nble 3a1aun Ha MHOTOTpaHHUKH, IUJIUHP, KOHYC U ILIap - 3
11.9 O600mmenue U pemeHue 3a1a4 mo teme ««Lunuuap, KoHyc, mapy» 1 2
11.10 KonTponbnas pabora mo teme «unuHIp, KOHYC, map» 1 1
12. Pazgen: O0bembl 15 17
12.1 [MousTre 06beMa 1 1
12.2 O0beM IPSAMOYTOIHFHOTO TapaJUIeIeTTHITeaa 1 1
12.3 O0beM TPSMOI TPU3MBI 1 2
12.4 OO0BeM IMHApa 1 1
12,5 Brruncnenne 005eMOB TeN ¢ IOMOIIBIO OTPEAETICHHOTO HHTETpaa 1 1
12.6 O0beM HaKIIOHHOW TIPU3MBI 1 1
12.7 O6BeM mupamMuIbI 1 1
12.8 O6Bem KoHyca 1 1
12.9 Pemenwne 3amaq Ha BeIYHCIIEHHE 0OBEMOB MIPU3MBIL, TUPAMUJIBI, IWJIMHIPA, KOHYCa 2 1
12.10 | O6bem mapa 1 2
12.11 OO0BbeM 11apOBOIo CETMEHTA, IIIAPOBOT0 CJIOSI U IIIAPOBOTO CEKTOpa 2 2
12.12 [Tnomane chepst 1 2
12.13 KonrtponbHas padora no reme «O0beMbI» 1 1
13. Pa3nes1 noBTOpEeHMA M cHCTeMATH3allUM Y4eOHOr0 MaTepuaJa 3a Kypc reomerpuu 11 kiaacca 7 14
13.1 Perenue 3ana4u o reme «MeTo KOOPAMHAT B IIPOCTPAHCTBE» 2 3
13.2 Pemenue 3anad no teme «Llunuuap, KoHyc, map» 2 3
13.3 Penrenue 3anau mo reme «O0bEMBI» 2 3
134 Pemmrenre TecTOBBIX 3aaHUI 1 5




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
JAnpaKkTuyeckue MaTepuasIbl

1. B.M. I'mu36ypr Maremaruka. Anrebpa u Hadana maremarndeckoro ananmsa. 10 kmace. Kontponsabie pabothl. bazoserii ypoBens. ®I'OC. - M.:
Mmuemo3suna, 2019.

2. B.M. I'mu36ypr Maremaruka. Anredpa u Hauajga MareMarnueckoro ananusa. 11 kimacc. Koarponbsabie padoTel. bazoseiit yposens. ®I'OC. - M.:
Muemo3suna, 2019.

3. JILA. AnexkcanmpoBa Maremarnka. AsireOpa W Havajna matematudeckoro aHanmms3a. 10 kmacc. CamocrositenbHble paOoThl. ba3oBBIN ypOBEHB.
®I'OC. - M.: Muemo3suna, 2019.

4. JL.A. AnekcanapoBa Martemaruka. Anredpa u Hauajga MareMatudeckoro aHainusa. 11 kiace. CamocrosrenbHble paboThl. ba3oBbiil ypoBEHb.
®I'OC. - M.: Muemo3uHa, 2019.

M.A. Nuenckas ['eomerpus. Camoctositenbable padoThl. 10 kirace. bazoseriit yposens. — M.: IIpocsemienne, 2019

M.A. Nuenckas ['eometpus. CamoctostenbHble paboThl. 11 kinacce. bazoselit yposens. — M.: [Ipocsemienune, 2019

M.A. Nuenckas I'eometpus. Kontposbhbie padotsl. 10-11 knacesl. bazoBslil ypoBens. — M.: Ilpocsemenue, 2019

N o u

B.W. I'mu30ypr Marematuka. Anredpa u Hauana MmareMarnyeckoro aHanuza. 10 kiacc. KontponbHbie padoThl. ba3oBblil 1 yriyO/ieHHBIH YPOBHHU.
®I'OC. - M.: Muemo3una, 2019

9. B.W. I'mm30bypr MaremaTtuka. AnreOpa U Hayana Maremarndeckoro aHanusa. 11 ximacc. KontponbHsie paboTel. ba3oBelil n yriayOieHHBIH YPOBHHU.
®dI'OC. - M.: Muemo3una, 2019

10. JI.A. AnekcannpoBa MaremaTika. AnreOpa u Hadaina MaTemMarnieckoro ananusa. 10 ximacc. CamoctosTensHbie paboThl. ba3oBbIil 1 yriyOeHH bIid
ypoBHu. ®T'OC. - M.: Muemo3una, 2019

11. JI.A. AnexcanapoBa Martemaruka. Anrebpa 1 Hayana Maremaruyeckoro aHanusa. 11 kimace. CamocTosTenbHble paboThl. ba3oBblil 1 yrinyOneHHbIH
ypoBHu. ®T'OC. - M.: MHemo3una, 2019

MeTtoauyeckue nmocoous AJist y4uTes st

1. AT. MopakoBuy Maremaruka. AnreOpa W Hadajga MareMmarmdeckoro aHanmusa. 10 kmacc. ba3oBelii m yriyOneHHBIH ypoBHH. MeToamdeckoe
nocobue st yuutens. M.: Muemosuna, 2019

2. A.Tl'. MopakoBna MaremaTnka. AnreOpa W Hadaja mareMarudeckoro aHanmsa. 11 kimacc. ba3oBelii m yriryOJeHHBIA YpOBHH. MeTOJIUYECKOE
nocobue s yaurens. M.: Muaemosuna, 2019

3. C.M. Caaksn ['eomerpust. [Toypounsie pazpabotku. 10-11 kiaccsl. - M.: IIpocsemienue, 2017



HuTepHeT-pecypcesl:
https://lecta.rosuchebnik.ruO6pa3osarensHas miarGopma LECTA — onmaiin 06pa3oBaTeabHbIi MPOEKT.

http://fipi.ru«®denepanbHplii HHCTUTYT MENArOTUUECKUX H3MEPEHUIN
http://school-collection.edu.ruEaunas xoiutekmus HUGPOBBIX 00pa30BaTEIBHBIX PECYPCOB.

http://www.math.ru Caiit mocssieH MareMaTHKe (M MaTeMaTHKaMm).
https://resh.edu.ru/Poccuiickast 3ieKTpOHHAsI IIKOJIA.
https://ege-study.ruEI'S-Crynus

https://ege.sdamgia.ruCoam I'A: Perry ET'D
https://foxford.ru/Onnaitna-mikona ®okchopa
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Texnnuyeckue cpeacTBa u yueoHo-1a00paTopHOe 000py10BaHHE:
0 aBTOMaTH3UpPOBAHHOE pabouee MECTO YUUTENS C IEPCOHATBHBIM HOYTOYKOM;

—KOMIUICKT HHCTPYMCHTOB! HHHeﬁKa, TPECYTrOJIbHUKHU, HUPKYJIb, Ha6op TCOMCTPUUICCKHUX (bHpr;
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