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1. llosicHuTeILHAS 3aIHCKA

1.1 OO0aacTb NnpuMeHeHHs POTrPaMMbl

PabGouass mporpamma yd4eOHOM IUCHMIUIMHBI TpeaHazHadeHa i peanmsanuun OI'OC cpennero
(momnoro) oOmiero oOpa3oBaHusl B IpeaesiaXx OCHOBHBIX oOpaszoBaTenbHbIX mnporpamm CIIO ¢ yderom
npoduIsd MoIy4aeMoro npo(eccuoHanbHOro 00pa3oBaHusl, a TakK K€ CHELU(PUKH CIEeLHUaTbHOCTH, KOTOPOI
OBJIA/IEBAIOT CTY/ACHTHI, O0yJaromuecs Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHuUs.

1.2. MecTo IMCHUILINHBI B CTPYKTYPe OCHOBHOM NpogdeccnoHaIbHONH 00pa3oBaTeIbHOI MPOrpaMmbI:

VYdeOHass IUCHMIUIMHA BXOJUT B IMKJI 00IIe0Opa3oBaTeNbHBIX 0a30BBIX MUCHHMILIMH. [Iporpamma
o0mreo0pa3oBaTeNibHOM y4eOHOW JUCHUIUTHHBI «Maremaruka: ainreOpa ¥ Hadajla MaTeMaTHYeCKOTro
aHanm3a; reoMeTpus» (manmee — «MaTemaTuka») TMpeAHAa3HAYeHA JUIsI HW3YYeHUs] MaTeMaTUKUd B
npodecCHOHATBHBIX 00pa3zoBaTenbHbIX opranuzamusax CIIO,peanu3yromux o0pa30BaTeNbHYIO MPOrPaMMy
cpeaHero odmero o0pa3oBaHUS B Ipejeiax OCBOSHHS OCHOBHOM MpOo(ecCHOHAIBHONH 00pa3oBaTebHOM
nporpammbl - CIIO (OIIOIT CIIO) na ©6a3e ocHOBHOTO oOmIero oOpa3oBaHHs MpPU IOATOTOBKE
KBaJTM(UIMPOBAHHBIX pabOUYUX, CITYXKAIIUX U CIIEHUAINCTOB CPEIHETO 3BEHA.

[TIporpamma pa3paborana Ha ocHoBe TpeOoBanuii D®I'OC cpemHero oOmero oOpa3oBaHMUS,
NPEObSBISIEMBIX K CTPYKTYpE, COJCPXAHHIO W pe3yiabTaraM OCBOCHHS y4eOHOW IUCHUIUIMHBEI
«MareMaTiKka», B COOTBETCTBHM C PEKOMEHIAIMSAMH [0 OpPraHU3alMH IOJNYYSHHs CPEIHEro oO0IIero
oOpa3oBaHMsl B TIpeaeiax OCBOCHHS 00pa30BaTeNbHBIX MPOTpaMM CpeaHero MpodecCHOoHaTbHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro oOmero oOpa3oBaHHs ¢ ydyeToM TpeOoBaHUI (QenepalbHbIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M MOIy4aeMON MPO(ECCHH HITH CIIENUAIBHOCTH CPEIHETO
npodeccuoHabHOTO  oOpa3oBaHus (muchbMmo/lenapraMeHTa ToOCylapcTBEHHOW TIOJMTHKH B cdepe
noAroToBkK pabouunx kaapos u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

1.3. Leau 1 32124 JUCHUNJIMHBI-TPEOOBAHUS K Pe3yJIbTATAM OCBOECHHS THCIIHIITHHBI:

Copepxanue nporpamMmbl «MaTeMaTHKa) HAMPABJICHO HA JOCTHKEHHUE CIEAYIONINX 1IeTei:

» oOecnieyeHre CHOPMUPOBAHHOCTU MPEJCTABIEHUN O COLUUAIBHBIX, KYJIbTYPHBIX WU HCTOPUYECKUX
(akToOpax CTaHOBJICHHSI MAaTEMATHKH;

* oOecrieucHue cHOPMHUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHYECKOTO M MATEMATHIECKOTO MBIIIIICHUS;

* obecrieueHne CPOPMUPOBAHHOCTH YMEHHUI MPUMEHSATH TMOJIyUEHHBIC 3HAHHS MPU PEIICHUU Pa3IUYHBIX
3a/1ad4;

» obecrieyeHre CcGHOPMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKe KaK 4YacTH OOIedeIoBeuecKoi
KYJ'II)TypI)I, YHI/IBepCELHI)HOM SA3BIKEC HayKI/I, IIO3BOJIAKOIICM OIIMCHIBATH U I/13yT~IaTB peaJ'IBHBIC HpOHCCCI)I 158
SIBJICHUS.

B mnporpammy BKJIIOYEHO COJEp)KaHWE, HANpaBlIeHHOC HAa (QOPMHPOBAHUE Yy CTYACHTOB
KOMIIETeHIINH, HeoOXoauMbIx i kadecTBeHHOro ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOro OOIIEro
oOpa3oBaHHMsI ¢  TOJyYeHHEM  CpeAHero  obOmiero  oOpa3oBaHUs;  MPOTPaAaMMBI  ITOJATOTOBKH
KBTM(DUIIUPOBAHHBIX PAab0OUUX, CIYKAIIUX; TPOrPAMMBI TOJATOTOBKH CIIEIIUAINCTOB CPEIHETO 3BEHA .

MaremaTHka siBisieTcsi pyHAaMeHTaIbHON 00111e00pa30BaTeIbHON JUCIUIUIMHONW CO CIOKUBIIUMCS
YCTOWYHMBBIM COJIEpP)KaHUEM U OOIIMMHU TPeOOBaHUSAMH K MOJTOTOBKE 00yUYaIOLTUXCA.

OOu1re neny n3y4yeHns MaTeMaTHKU TPAJAULIMOHHO PEATH3YyIOTCS B UETHIPEX HAIPAaBICHHSIX:

1) obmiee mpeAcTaBiIeHUE 00 UACTX M METOJIaX MAaTEMaTHKH,

2) MHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBiaeHNEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH,

4) BocniUTaTeNIbHOE BO3JICHCTBHE.

[Tpodunuzanus neneil MaTeMaTHYeCKOro 0OOpa30BaHUS OTPa)KaeTCcsl Ha BHIOOpPE NPHUOPUTETOB B
OpraHu3any y4eOHOW JeATeNbHOCTH oOyyaromuxcs. s TEeXHHYECKOro, COIHUaTIbHO-3KOHOMHYECKOTO
npoduieit mpodeccnoHaTbHOTO 00pa30BaHuUsl BHIOOP IIeJIel CMEIIaeTCs B MparMaTHieCKoM HalpaBJICHUH,
IpeJyCMaTpUBAIOIIEM YCWJIEHHE W pacIIMpeHHe TMPHKIAJHOTO XapakTepa H3yYeHHs MaTeMaTHKH,
IIPEUMYIIECTBEHHOW OPUEHTAIIMH Ha aJITOPUTMHUYECKUI CTUIIb IO3HABATEIbHON JESITEIbHOCTH.



N3yueHne wMaTeMaTHKHM Kak mNpoduiabHON 00meoOpa3oBaTebHON  y4eOHOH  TUCIMILIMHBI,
YUHTBIBarOIICH crnenupuky ocBamBaemblx cryiaeHTamu mpodeccuit CIIO wmmm cnenmanpHOocTH CIIO,
obecrieunBaeTcs:

* BEIOOPOM Pa3JIMYHBIX TIOJXO/I0B K BBEICHUIO OCHOBHBIX TTOHSITHIA;

* (dopMHpOBaHHEM CHCTEMbI Yy4YeOHBIX 3alaHui, obOecreuynBaOmMX 3((HEKTUBHOE OCYIIECTBICHHUE
BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* oOorameHueM CHEKTpa CTHJIeH y4eOHOH JEesATeTbHOCTH 3a CYET COIJIaCOBaHHUS C BEAYIIUMHU
JeSTeTbHOCTHBIMH XapaKTEPUCTUKAMU BBIOPaHHON MPOdeccuul / CreHaIbHOCTH.

[TpoduiibHas COCTAaBIAIONIASA OTPAXKACTCS B TPEOOBAHUAX K MOJATOTOBKE 00YJAIOIIUXCS B YaCTH:

* 00IIIEH CHCTEMBI 3HAHUI: COIePIKATEIbHBIC TPUMEPHI UCIIOJIb30BaHUS MATEMAaTHYECKUX UICH U METO/IOB B
npodeccCHoHABEHOM IeATEIBHOCTH;

* YMEHUU: pa3Ilyuue B YpOBHE TPEOOBaHUH K CIOKHOCTH IMTPUMEHSIEMBIX AJITOPUTMOB;

* IPAKTHYECKOTO UCIIOIB30BAHUS IPUOOPETEHHBIX 3HAHUN M YMEHUN: MHANBUAYAIBHOTO Y4eOHOTO OMbITA B

MOCTPOCHHH MAaTEeMAaTHYECKUX MOJICIICH, BHITIOJTHEHUU HCCIICIOBATEIILCKUAX MTPOEKTOB.

Takum 00pa3zom, peanu3amus coAep:kaHus y4eOHOW MUCHUIUIMHBI OPUEHTHPYET Ha MPHUOPHTETHYIO
POJIb TPOIECCYATbHBIX XAPAKTEPUCTUK y4eOHOW pabOThl, 3aBHCAIIMX OT MPOodmis mpodeccHoHaTHLHOTO
00pa3oBaHMs, TOJTYYECHHUSI ONBITA MCIOJIH30BAHUS MAaTEMATUKH B COJEPKATENBHBIX W NMPO(HECCHOHAIBLHO
3HAYMMBIX CUTYAIMSIX MO CPABHEHHUIO C (hOPMAIIbHO-YPOBHEBBIMH PE3YJIbTATHBHBIMH XapaKTEPUCTUKAMHU
o0OydeHusl.

Conepxkanue yueOHOM AUCIUILUIMHBI pa3pad0TaHO B COOTBETCTBUM C OCHOBHBIMH COJIEPKATEIbHBIMU

JTUHUSAMHU 00y4YEHHS] MaTeMaTUKe:

® aneebOpauyeckas AuMUs, BKIIOYAIOIIAS CUCTEMATH3AIMIO CBEICHUH * O YHCIax; U3yuYeHHE HOBBIX U
00001IeHNe paHee N3YUYEHHBIX orepannii (BO3BEACHUE B CTEIICHb, H3BJICUCHUE KOPHS, JIorapu(MUpOBaHHE,
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC U 00paTHbIE K HUM); U3Y4YE€HHE HOBBIX BUJIOB UMCIIOBBIX BBIPAKEHUN U
(dhopMys; COBEpIIEHCTBOBAHHME MPAKTUUECKUX HABBHIKOB U BBIUMCIUTEIBHOW KYJIBTYpHI, pPacIIMPEHHUE U
COBEpIICHCTBOBaHWE airedpanvyeckoro ammapara, CGOPMHUPOBAHHOTO B OCHOBHOH IIKOJE, U €ro
MIPUMEHEHUE K PEIICHUI0 MATEMAaTHUYEeCKUX U MPUKIIATHBIX 3a/1a4;
* meopemuxo-QyHKYUOHAIbHASA AUHUA, BKIIOYAIONIAs CHCTEMAaTH3allMi0 M PaCHIMpEHUE CBEACHHUHA O
(GYHKIMSIX, COBEPIICHCTBOBAHUE T'PAPUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU HJIEIMH M METOJaMU
MaTEeMaTHYeCKOro aHaliu3a B O0beMe, MO3BOJISIONIEM HCCIENOBaTh dJEMEHTapHble (DYHKIMU U pellaTh
MPOCTEHIINE TeOMEeTpUUIECKre, PU3NUECKHe U Ipyrue NpUKIaaHbIC 3a/1a4u;
* IUHUSA YPABHEHULl U HepageHcma, OCHOBAHHAS Ha TIOCTPOCHUH U UCCIIeIOBAaHUN MaTeMaTHYECKUX MOJeIeH,
MepPECEKAIIAsICS ¢ anreOpandecKoil U TeOPETUKO-(YHKIIMOHATBHON JTMHUSAMH U BKIIFOYAIOIIAsl pa3BUTHE U
COBEPIICHCTBOBAHNE TEXHHUKHU alreOpandeckux mpeoOpa3oBaHUM A pelleHus YpaBHEHUI, HEPAaBEHCTB U
cucteM; (HOpMUPOBAHUE CIIOCOOHOCTH CTPOUTH M UCCIEA0BATh MPOCTEUIITNE MATEMATHYECKUE MOJEIH TPU
pElIeHNY MTPUKIIATHBIX 33134, 33/1a4 U3 CMEXHBIX U CHEIHMATbHBIX AUCIUILIINH;
s ceomempuueckas NuHUSA, BKIIOYAIONIas HArJsAHbIE TPECTAaBJIEHUS O MPOCTPAHCTBEHHBIX (GUIYypax U
M3YYEeHHE UX CBOMCTB, ((POPMUPOBAHKE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS, pa3BUTHE CIIOCOOOB
T€OMETPUUYECKUX H3MEPEHUH, KOOPJAMHATHOTO M BEKTOPHOTO METOJOB JUISI PEIICHUS] MAaTEMaTUYECKHX H
MPUKJIAIHBIX 3a71a4;
* cmoxacmuveckas JuHUs, OCHOBaHHAasT Ha pa3BUTUM KOMOMHATOPHBIX YMEHMH, MNpEACTaBIEHUN O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro MUpa.

Paznenbr (Tembl), BKIIOUEHHBIE B COJEPIKAHUE YICOHOU TUCITUTUIMHBI, SIBJISIOTCS OOITUMU JJIS BCEX
npoduneit mpodeccnoHanTbHOTO 00pa30BaHUS U MPU BCEX 0ObeMax yueOHOro BPEMEHHM HE3aBUCHMO OT
TOTO, SIBJIACTCS JIU yuyeOHas quciurinHa «Matematrkay 6a30Boi win MpoPUIHHOM.

Wzydyenne  obOmieoOpazoBaTenbHOM  ydeOHOW — AucuumiuHbl  «MaTemaTtukay  3aBepIIaeTcs
MOoABEACHUEM HTOTOB B ()OpME dK3aMEHa B paMKaxX MPOMEXKYTOUYHON aTTeCTAIlMU CTYIACHTOB B Tpollecce
ocBoenust ocHoBHOU OITOII CIIO ¢ momydeHueM cpeaHero oomero 0opa3oBaHus .

B pazgene mporpammel «CopepxaHue y4eOHOH NHUCHUIUIMHBD)Y KYPCHBOM BBIJECJIEH MaTepual,
KOTOPBIN NMPHU M3YyYCHUH MaTeMaTHKH Kak 0a30BOH, Tak M Mpo(UiIbHON y4eOHOU AMCUMIUIMHBI, KOHTPOJIIO
HE TIOJJIeKUT.

OcBoenne cojmepkanuss y4eOHOU mucruIuiiHel «MaremaTuka» 00ecredrBaeT JOCTHIKCHHE
CTYIEHTaMHU CJEYIOIINX PE3yIbTaTOB:



* TUYHOCTHBIX

—— c(OpMUPOBAHHOCTh TIPEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKC HAyKH, CPEICTBE
MO/JICIIMPOBAHUS SIBIICHHI U TIPOILIECCOB, UICAX U METO/IaX MAaTCMATHKH;

—— IOHMUMaHWE 3HAYMMOCTH MATEMATHKH JIJIs HAYYHO-TEXHHYECKOTO Tporpecca, c(popMHUpPOBaHHOCTh
OTHOIIICHHWS K MaTeMaTHKe KaK K 4acTh OOIIeYeI0BEYeCKON KYJIbTYphl 4Yepe3 3HAKOMCTBO C HMCTOPHUCH
Pa3BUTHSI MAaTEMATUKH, SBOJIIOLIUEH MaTEMAaTUICCKHUX HIICH;

—— Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMHUYCCKON KYJIbTYPBI,
KPUTHYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOIUMOM ISl Oyaymiei mpodecCHOHaIbHON eI TeIbHOCTH, IS
MIPOJIOJKCHHS 00pa30BaHus U cCaMOOOpa30BaHMS;

—— OBJIQJICHUEC MATEMaTUYECCKUMHU 3HAHUSMH U YMEHHUSMH, HEOOXOJUMBIMU B TIOBCEAHEBHOM KHU3HH, LIS
OCBOCHHSI CMEKHBIX €CTCCTBEHHO-HAYYHBIX JMCIUIUIMH M JAMCIUIUIMH MPO(ECCHOHAIBLHOTO IUKJIA, IS
NoJTy4eHus 00pa30BaHUs B 00JIaCTsAX, HE TPEOYIOIIUX YIITyOJIeHHONH MaTeMaTu4eCcKOl MOATrOTOBKHY;

—— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIEC caMOOOPa30BaHHUIO,HA MPOTSHKCHUU BCEH
KM3HHM, CO3HATEIbHOE OTHOIIEHWE K HENpPEPhIBHOMY OOpa30BaHUI0 KaK YCIOBUIO  YCIICHITHOMN
npodeCcCHOHATIBHOM U 0OLIECTBECHHOM JICSTEIBHOCTH;

—— TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPYECKOI M OTBETCTBEHHOM JCSITEIIBHOCTH;

—— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B 0Opa3oBaTeIbHOM,
OOIIIECTBEHHO IMOJIC3HOM, y4eOHO-HUCCIICA0BATEIILCKOM, TPOSKTHOM U APYrHX BUAAX JNEATCILHOCTH,

—— OTHOIIEHHE K MPO(ECCHOHATBHON IEATCILHOCTH KaK BO3MOXXHOCTH YYacTHsI B PEIICHUH JIUYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIEeM;

* MemanpeomMemHulx:

—— YMEHHE CaMOCTOSITECJIbHO OIPEICNIATh IIeNH JEATCIBHOCTH W COCTABIIATH IUIAHBI JICATEILHOCTH;
CaMOCTOSITEJILHO OCYIIECTBIIATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATh EATEIBHOCTh, HCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYpPChl JUIS JIOCTH)KCHHUSI TOCTABJICHHBIX IIEJICH M peain3allii IUIAHOB JIESTEILHOCTH,
BBIOMPATH YCICIIHBIC CTPATEIMH B PA3IMYHBIX CUTYaIUAX;

—— YMEHHE MNPOIYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATh B IMPOIECCE COBMECTHOW JIEATEILHOCTH,
YUUTBIBATH MO3UIUH IPYTUX YUACTHUKOB JAEATEIBHOCTH, 3)(HEKTUBHO pa3periath KOH(PIUKTHI;

—— BJAJICHUC HaBbIKAMH I[103HABATEIBHOM, Y4eOHO-HCCIIEOBATEICKON M TMPOEKTHOW JESTENbHOCTH,
HaBBIKAMU pa3pelieHns MpoOsieM; CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY ITOMCKY METOJIOB
peleHHsI MPaKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOOB TTO3HAHUS;

—— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHOH HH(OPMAIIMOHHO-TIO3HABATEILHON JCSITEIBHOCTH,
BKJIIOYAss YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpMAIMH, KPUTHUECKU OLICHUBATh W
HHTEPIPETHPOBATH HHPOPMAITHIO, TTOTYYAEMYIO U3 PA3IUUYHBIX HCTOUHUKOB;

—— BJIQJICHUE S3bIKOBBIMH CPEIICTBAMH: YMEHHE SICHO, JIOTMYHO W TOYHO HW3JIaraTh CBOI TOYKY 3PCHHS,
MCIIOJIb30BAaTh a/ICKBATHBIC SI3BIKOBBIC CPECTBA;

—— BJIaJICHHC HaBBIKAMHU T[I03HABATCIBHONW pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICTUTEIBHBIX TMPOIECCOB, UX PE3yJbTATOB W OCHOBAHWMU, I'PAHMII CBOETO 3HAHUS W HE3HAHMS, HOBBIX
MO03HABATENBHBIX 3a/1a4 U CPEACTB IS UX JOCTHIKEHUS,

—— IEJCYCTPEMIIEHHOCTh B MOUCKAX M MPUHATHU PEIICHHUH, COOOPa3UTEIbHOCTh U HMHTYHIIUS, PAa3BUTOCTh
MPOCTPAHCTBEHHBIX MPEJICTABICHHIA; CTOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHHIO MUPA;

* NPEOMEMHbIX:

—— ¢(hOopMUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTHKE KaK YaCTU MUPOBOM KYJIBTYPhl H MECTE MaTEMaTHKU
B COBPEMEHHOM [IUBUIIN3AIINH, CIT0OCO0AX OMMCAHUS SIBJICHHUI PeaJbHOI0 MUPa Ha MAaTEMATHYCCKOM SI3bIKE;
—— c(OPMHUPOBAHHOCTh TPEACTABICHUNH O MAaTEMaTHYSCKHX TMOHATHIX KaK Ba)KHEHININX MaTeMaTHUYECKUX
MOJIEJISAX, TO3BOJISIFOIINX OMUCHIBATH W M3yYaTh Pa3HbIC MPOIECCHI U SABJCHUS; MOHMMAHUE BO3MOXHOCTH
aKCMOMATHUYECKOTO MOCTPOCHHSI MATEMAaTUUYECKUX TEOPHIA,

—— BIIaJICHHE METOJaMH JIOKA3aTCIbCTB W AITOPUTMOB DEHICHHS, YMEHHE WX MPUMEHSTH, MPOBOIUTH
JI0Ka3aTeNIbHBIC PACCYKICHUS B X0/ PEIICHUS 3a/1a4;

—— BIIQJICHUE CTAHJAPTHBIMU TMPHEMaMH PEIICHUS PAlMOHAIBHBIX W HUPPAIMOHAIBHBIX, TTOKa3aTEIbHBIX,
CTCTICHHBIX, TPUTOHOMETPUYCCKHX YPABHCHWW W HEPABEHCTB, WX CHCTEM; HCIIOJIb30BAaHHE TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIE IS MOMCKA MYTH PEIICHHUS ¥ WITIOCTPAIMH PEHICHUs] YpaBHEHUH
1 HEPABCHCTB;



—— chOPMHUPOBAHHOCTh TMPEICTABICHUI OO0 OCHOBHBIX MOHSATHUAX MAaTEMaTHYECKOrO aHajau3a MU HX
CBOMCTBax, BIIQJICHUE YMEHHUEM XapaKTepHU30BaTh IMOBeICHHE (YHKIMA, HCIOJb30BAaHUE TIOTYYCHHBIX
3HAHUW U1 ONUCAHUS U AaHAJIW3a PEATIbHBIX 3aBUCUMOCTEN;

—— BJIQJICHUEC OCHOBHBIMH TOHSTHSIMHU O IUIOCKHX M IPOCTPAHCTBEHHBIX T€OMETPHYECKUX (Purypax, mx
OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTh YMEHHS PACIlO3HABATH T€OMETpHUYECKUE (DUTYPHI HA YepTexax,
MOJICJIIX U B peaJbHOM MHPE; MPUMEHEHHUE W3YYCHHBIX CBONCTB T'€OMETPUYECKUX (GUTryp U hopmyn s
pELIECHHS TEOMETPUUECKHUX 3aa4 U 33/1a4 C MIPAKTUYECKUM COACPIKAHUEM;

— c(OpPMHPOBAHHOCTh TMPEACTABICHUI O MPOIECCaX W SBJICHUSIX, UMEIOIIUX BEPOSTHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE,0CHOBHBIX MOHATUAX JJIEMEHTAPHOM TEOPHUH
BEPOSITHOCTEH; yMEHUW HaxOJWTh M OIICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYALUSAX U OCHOBHBIC XapAKTEPUCTUKU CITyYalHBIX BEJIMYMH;

—— BJIaJICHUE HABbIKAMU UCMOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM MPHU PEIICHUHU 3aa4.

B pe3ynbrate uzyueHus: yueOHON AUCHUILTNHBI «MaTeMaTHKa» 00yJarouiics JOIKEeH 3HATh!

3HauUE€HUE MAaTEMaTUYECKON HayKH JJIsl pelIeHUs 3a/1a4, BOZHUKAIOIINX B TEOPUU U MPAKTUKE; MLIUPOTY
U B TO € BpeMs OTPaHHUYEHHOCTh MPUMEHEHHS MaTEMaTHYEeCKHX METOJOB K aHAU3y M HCCIEI0BAHUIO
IIPOLIECCOB U SIBJIEHUH B PUPO/JIE U OOILIECTBE;

3HaUEHUE MPAKTUKH U BOIIPOCOB, BO3HUKAIOIINX B CAMON MaTeMaTHKe JJisi (GOPMHUPOBAHUS U Pa3BUTUS
MaTeMaTHUYeCKON HayKM; HCTOPUIO pa3BUTUS IOHSTHUS 4YHCIA, CO3/laHUS MaTEeMaTUYECKOTo aHalu3a,
BO3HUKHOBEHHUS U Pa3BUTHS T€OMETPHH;

YHHUBEpPCAIbHBIA XapaKTep 3aKOHOB JIOTMKUM MaTEMaTHMYECKUX PacCyXIEHUU, UX INPUMEHHUMOCTb BO
BCEX 00JIACTSAX YEIOBEUYECKOU e TEIIbHOCTH;

BEPOATHOCTHBIN XapaKTep pa3IMuHbIX IPOLECCOB OKPYKAIOIIETO MUPA.

Auredpa

YMETB!

BBITIOJIHATH apu(METUUECKUE NCUCTBUS HAJl YMCIAMHU, COYETass YCTHBIE M TUCHMEHHBIE TMPUEMBI;
HAaXOJIUTh TNPUONVIKEHHBIE 3HAYEHUS BEIMYMH W TOTPEIIHOCTH BBIYHCIEHUN (aOcomoTHas u
OTHOCUTEJbHAS); CPABHUBATH YUCIIOBBIC BBIPAKEHNS,

HAXOJWTh 3HAYEHUS KOPHS, CTEMEHH, Jorapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUN HA OCHOBE
OTpeNeieHus, MCHOJb3yd TpPH  HEOOXOJAMMOCTH  HWHCTPYMEHTAJIbHBIE  CPEACTBA;  IOJIB30BATHCS
MPUOTIKEHHOM OIEHKOM MPU MPaKTUYECKUX pacuerax;

BBITIOJIHSITH TTPe0Opa30BaHUsl BEIPAKEHUM, MPUMEHsIST (POPMYJIIbI, CBI3aHHBIE CO CBOMCTBAMU CTETICHEH,
norapu(MoB, TPUTOHOMETPUUYECKUX (PYHKIIHIA,

WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUS B MPAKTUYECKOW NEATETbHOCTH W TOBCEIHEBHON
KU3HU:

JUISL TIPAaKTHYECKUX pacdyeToB Mo (opmynam, BKItO4ast GOpMyIibl, coAeprKaliue CTEICHH, PaJuKalbl,
norapuMbl U TPUTOHOMETPUYECKHE (QYHKIIUHU, UCTIONB3YS MPU HEOOXOIUMOCTH CIIPABOYHBIE MaTepUaibl U
MPOCTEUIIINE BRIYUCIUTENBHBIE YCTPOUCTBA.

DyHKIUH U TPaGUKH

YMETB!

BBIYUCIIATh 3Ha4eHWE (DYHKIMHM TI0 3aJlaHHOMY 3HAUEHHWIO apryMeHTa NpU Pa3InYHBIX CII0CO0ax
3ajaHus (QYHKIMH;

OTIpeNIeNIATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIINH, HILTIOCTPUPOBATh UX Ha TpaduKax;

CTpOUTH TpadUKU H3YYEHHBIX (DYHKIUH, HIUTIOCTPUPOBATH MO TIpaduKy CBOWCTBA 3JIEMEHTaPHBIX
byHKIINIA;

UCIIOJIb30BaTh MOHATHE (PYHKLIMU JIJIsl ONIMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINUMH;

UCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUA U yMEHHs B NPAKTUYECKOW NEATEIbHOCTH U MOBCEIHEBHOMN
KHU3HU:

JUI ONHUCAHUS C MOMOUIbI0 (DYHKIMH pa3IMuYHBIX 3aBUCUMOCTEH, MpENCTaBIEHUS UX Tpauuecki,
MHTEpIpeTanuu rpauKoB.

Hauyana MaTeMaTH4eCKOT0 aHAJIN3a



YMETb:
HAXOJUTbh MPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh MPOU3BOHYIO JUISl U3YUYEHUSI CBOUCTB (PYHKIIUI U IOCTPOCHHUS TPaHKOB;

IPUMEHATh IPOU3BOAHYIO [UId IPOBEAEHUS NPUOIMKEHHBIX BBIUMCIEHUH, pelaTh 3aJadu
MPUKIIQJHOTO XapaKkTepa Ha HaX0XKIeHHE HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHHUS;

BBIUUCIIATh B MPOCTEHIINX CIy4asx IUIOM@AAM U OOBEMbl C HCIOJIb30BAHUEM OIPEJECICHHOIO
MHTErpaa;

UCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHMS U YMEHHUS B NPAKTUYECKOH JEATENbHOCTU M IOBCEIHEBHOU
KU3HU JUIS:

pelIeHus MNPUKJIAAHBIX 3aJad, B TOM YHCIE COLUAIBbHO-DKOHOMUYECKUX M (PU3HYECKHX, Ha
HanOOJIbIINE M HAMMEHBIIINE 3HAYCHUS, HA HAXOXKICHUE CKOPOCTH U YCKOPEHHUSI.

YpaBHeHHUs M HEPABEHCTBA

YMETb:

pemaTh palroHAIbHBIC, IOKa3aTelbHbIe, JOrapU(PMHUECKUE, TPUTOHOMETPHUYECKHE YpaBHEHMUS,
CBOZAIIMECS K IMHEHHBIM U KBAaPaTHBIM, & TAK)KE aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI,

UCTIOJIB30BaTh TpapUUecKii METO ] peIIeHNs YpaBHEHHI U HEPABEHCTB;

n300pakaTb Ha KOOPAWHATHOM IJIOCKOCTH pPELICHMs YpaBHEHUI, HEPaBEHCTB M CUCTEM C ABYMs
HEU3BECTHBIMU;

COCTABJIATh U PELIATh YPABHEHUS U HEPABEHCTBA, CBA3bIBAIOLNE HEU3BECTHBIC BEJIMUUHBI B TEKCTOBBIX
(B TOM 4ncie NPUKIIAAHBIX) 3aJa4ax.

UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS U YMEHUS B MPAKTUYECKOH JeATENbHOCTH M IOBCEIHEBHOM
KU3HHU:

JUISL IOCTPOEHMSI U UCCIIEOBaHMS IPOCTEUIINX MAaTEMATUYECKUX MOJEIIEH.

Kom0nnaropuka, craTHCTHKA M TEOPUSI BEPOATHOCTEH

YMETb!

pewmiath mpocTelire KOMOMHATOPHBIE 3aJjauyd METOJIOM Hepebopa, a TakkKe C MCIOJb30BaHHEM
W3BECTHBIX (hopmyIT;

BBIYHUCIIATH B IPOCTEHIINX CIIydasiX BEPOATHOCTH COOBITUI HA OCHOBE I0JICUETA YUCIIA HCXOJIOB;

UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHMSI U YMEHHS B MPAKTHUYECKOW IESTENbHOCTH U MOBCEAHEBHOM
KHU3HU:

JUISL aHaJIN3a peajbHbIX YMCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AUArpaMM, rpa)uKoB;

aHanM3a MH(GOpMaIMK CTaTUCTUYECKOTO XapakTepa.

I'eomerpus

YMETb:

pacro3HaBaTh Ha 4YepTekax W MOJENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH TpPEXMEpHBIC
00BEKTHI C UX OMMCAHUSIMH, H300paAKEHUSIMU;

ONUCHIBaTh B3aUMHOE PACOJIOKEHUE MPSMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE, ApTyMEHTHUPOBATH CBOU
CYXKJIEHUS 00 3TOM PaCTOI0KECHHH;

AHATM3UPOBATH B MPOCTEUIITNX CIyYasiX B3aNMHOE PACIIONIOKEeHNE 00BEKTOB B MPOCTPAHCTRE;

n300pakaTh OCHOBHBIE MHOTOTPAHHHUKH M KPYTJIbIE T€Ja; BHITIOIHATH YEPTEKH IO YCIOBUSAM 3a7a4;

CTPOUTH MPOCTEUIITHE CEUSHHS KyOa, MPU3MBI, TUPAMUJIBI;

pemarh IJIAaHUMETPUYECKHE ¢ TPOCTEUINE CTEPEOMETPUUYECKHE 3aJadd Ha HaXOXKJICHHE
Te€OMETPUUYECKUX BENIUMYHUH (IUIUH, YTIIOB, TIOIAeH, 00beMOB);

HCITOJTH30BAaTh MIPH PEIIEHUN CTEPEOMETPUUECKHX 3a/1a4 TUTAaHUMETpHUeCKre (haKThl U METOJIBI;

MPOBOJIUTH JJOKA3aTeNIbHbIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1ay;

WCITOJIh30BaTh MPUOOPETEHHBIE 3HAHHWS W YMEHHUS B MPAKTUYCCKON JCATEIHHOCTH M TOBCEAHEBHOM
JKU3HMU:

JUISL MccieioBaHus (MOJETUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CHUTYallMid Ha OCHOBE H3YYCHHBIX
(bopMyn1 1 CBOUCTB GUTYP;

BBIUKCJICHUsST OOBEMOB U IUJIOMIAJICH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN TMPH PEIICHUH
MPAKTUYECKUX 3a/1a4, UCIOJIb3Ys P HEOOXOAMMOCTH CIIPABOYHUKH U BHIYUCITUTEIIbHBIC YCTPOMCTRA.



2. CTpyKTypa U coaepxaHue y4eOHO! JUCHMIIIIHHbI

2.1. O0beM y4eOHOM TUCHHUILVIMHBI U BU/IbI Y4eOHOM padoThI

Tabnuna 1.
Bun yueOHoi# padoThl O0bem yacon
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 428
Oo6s13aTesibHAsE ayAUTOPHAsi ydyeOHAasi HATPy3Ka (Bcero) 285
B TOM YHCIIE!
[TpakTrueckue 3aHATHS 89
KoHTposbHbIE paboThI, 3a4EThI 19

CamocrosiTesibHas padoTa o0yuyawierocs (Bcero)
B TOM YHUCIJIE:

[ToaroToBka K MpakTUYECKUM U KOHTPOJIBHBIM paboTam 108

BrinonHeHne TBOpUECKUX 3aJaHHi. 35

Ilpomesrcymounaa ammecmayus ¢ popme Oougepenyuposannozo 3auema

AJITEBPA

Pazeumue nonamus o uucne

Llenble u paunoHanbHble uucina. [leiicTBurenbHble uucna. [IpuOnmkeHHble BbruucieHus. KommiekcHbie
YHUCIIA.

Kopnu, cmenenu u nozapugpmot

Kopuu u crenenu. Kopuu HatypanbHON CTENEHW M3 YKClIa U UX CBoWcTBA. CTENEHU C paluOHAIbHBIMU
IIOKa3areasiMi, UX cBoMcTBAa. CTENEHM C JEHCTBUTENBHBIMHM IOKa3arensiMu. CBOMCTBA CTENEHU C
JNEHCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm. Jlorapupm umciaa. OcHoBHOe sorapudmMuyeckoe TOXKAECTBO. JlecATUUHBIE W HATypajbHbIE
norapudmsl. [IpaBuna nefictBuii ¢ norapupmamu. [lepexoa kK HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue anredpanueckux BblpakeHHH. IIpeoOpa3oBaHne palMOHATIBHBIX, HMPPALUOHAIBHBIX
CTETEHHBIX, TOKA3aTeNIbHbBIX U JOrapu(PMUUECKUX BBIPAKEHUI.

IIpakTHYecKkue 3aHATHA

Apudmernueckue JAEWCTBUS HaJA YHUCIAMHM, HAXO0XJIEHUE TMPUOIMKEHHBIX 3HAYEHUM BEIMYMH H
MOTPENIHOCTEN BBIYMCICHUH (a0COTIOTHON U OTHOCUTENIBHOM), CPAaBHEHNE YUCIIOBBIX BBIPAXKEHUH.
Beruncnenne u cpaBHEeHHE KOpHEH. BrimonHeHue pacueToB ¢ paaukanamu. Pemienue nppanoHAIBHBIX
ypaBHeHui. HaxoxzaeHue 3HAU€HHH CTENEHEH ¢ palMOHaJIbHBIMU IOKa3arensiMu. CpaBHEHHE CTEIICHEM.
[IpeoOpazoBanusi BBIpAXKEHUM, COJEPKAIIUMX CTENEeHH. PenieHne moka3aTenbHbIX ypaBHEHHU. Pemenue
MIPUKJIAIHBIX 3a7ad.

Haxoxxnenune 3HaueHuid morapudma 1mo MpoOW3BOILHOMY OCHOBaHMIO. [lepexom OoT OIHOrO OCHOBaHHUS K
apyromy. Beruucnenue u cpaBHeHue sorapudmos. JlorapugmupoBanue U MOTECHIUPOBAHUE BHIPAKEHUH.
[TpuOnmxeHHbIe BBIYMCIEHUS U pEUIeHHs IPUKIIaAHbIX 3a/1a4. Pemenne norapugmMuueckux ypaBHEHUH.
I'EOMETPUA

Ilpsamuie u nnockocmu 6 npocmpancmee

B3auMHOe pacnosiokeHue IBYyX MpsAMBIX B IMpocTpaHcTBe. IlapajuienbHOCTH HPSAMOM U IIIOCKOCTH.
[TapamtensHOCTB MTOCKOCTEN. [lepneHauKyIsIpHOCTD IPSIMON U TTOCKOCTH. [lepneHauKymnsp 1 HaKJIOHHAs.
Yroa Mexay NpsMOU U IJIOCKOCTBIO. [IByrpaHHBIN yroi. Yol MexXAy INIOCKOCTAMHU. [IepreH IuKyasapHOCTb
JIBYX TIJIOCKOCTEH.

I'eomerpuueckie npeoOpa3oBaHMUs MPOCTPAHCTBA: MapaUICIbHBIA MEPEHOC, CUMMETpPUS OTHOCHUTEIBHO
IIJIOCKOCTH.

[TapannensHoe npoekTupoBaHue. /1owads opmozonanvhol npoexyuu. VI300paxeHne mpoCcTpaHCTBEHHBIX
¢buryp.

Koopounamut u gexkmopui

ITpsimoyronbHas (ekapToBa) CUCTEMa KOOPJAMHAT B MpocTpaHCTBE. DOpMysa pacCTOSHUS MEXAY IBYMs
TOYKaMU. Y paBHEHUS CPEPBI, nI0CKOCU U NPAMOIL.



Bextopsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. Cll0XKEHHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha YHUCIIO.
Pa3noskeHne BEKTOpa IO HAIpaBJICHHAM. YTOJN MEXAy IByMs BeKTopamu. IIpoexnms BekTOopa Ha OCh.
Koopaunats! Bekropa. CkansipHOe IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPH PEIICHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3a1ad.
IIpakTnyeckune 3aHATHSA

IIpu3Haky B3aMMHOTO PacloONOKEHHS MPSAMBIX. YTOI MEXIy IPsIMbIMUA. B3auMHOE pacronokeHue npsMbIX
1 wiockocre. [leprieHIuKymsp U HaKJIOHHAs K IUIOCKOCTH. YTOJI MEXAY NMPSAMOU U IIIOCKOCTBIO. Teopemsl
0 B3aMMHOM DPACIIOJIOKECHUH MIPSIMON U IUIOCKOCTH. Teopema o Tpex NeprneHAuKYIIpax.

IIpu3Haku M CBOMCTBA IapajUICIbHBIX M IEPIECHIUKYISIPHBIX IUIOCKOCTEH. PaccrosHMe OT TOYKH 10
IUIOCKOCTH, OT IPSIMOM N0 IUIOCKOCTH, PAaCCTOSHHME MEXKIY IIJIOCKOCTSAMH, MEXAY CKPEIIMBAIOIIMMHUCS
NPSIMBIMH, MEXAY IPOU3BOJIBHBIME (PUTYpaMu B IIPOCTPAHCTBE.

[TapamnenpHOE NPOEKTUPOBAaHME W €ro CBOMCTBA. Teopema O mIOWAAWM OPTOrOHAJIBHOW IPOEKIUU
MHOTOYrOoJibHUKA.  B3amMHOe  pacrojio)keHHe  NpPOCTPAaHCTBEHHBIX  ¢(uryp.  Pasznuunble  BHIBI
MHOrorpaHHukoB. Mx nzobpaxxenus. CeueHus, pa3BepTKU MHOIOrpaHHUKOB. [nomane nosepxHoctu. Buel
CUMMETpuil B mpocTpaHcTBe. CUMMETpUs Tel BpalleHHWs U MHOTOTPaHHUKOB. Bbrumcienue miomaaei u
00BEMOB.

Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cUCTeMa KOOPJIUHAT B MIPOCTPAHCTBE.

VYpaBHeHHE OKPYKHOCTH, chepbl, II0CKOCTU. PaccTosiHue Mexay ToukaMu. JlefcTBus ¢

BEKTOpaMH, 3aJJaHHBIMU KoopJuHaTamMu. CKaJsipHOE ITPOU3BEAECHNE BEKTOPOB. BekTopHoe

YPaBHEHUE NPSAMOM U INIOCKOCTH. Mcrionb30BaHKe BEKTOPOB IIPH 10KA3aTEIbCTBE TEOPEM

CTEPEOMETPUH.

Jl1s BHEAyIMTOPHBIX 3aHATUHI CTyIEHTaM Hapsily C PELIECHUEM 3aJad U BBIIOJIHEHUS IPAKTHYECKUX
3aJlaHUN MOXKHO IIPEIJIOKUTH TEMBI UCCIIEA0BATEIbCKUX U PEPEPAaTUBHBIX pabOT, B KOTOPHIX BMECTO CEPU
OTAENbHBIX MEJKUX 3a/lad U YNPAKHEHUI NpeasararoTcsl CIOKETHbIE 3aJjaHus, TPeOYIOIIHEe JUINTEIbHON
paboTBl B paMKax OJHOM MaTeMaTHYECKOW CUTyallMd. DTH TEMbl MOTYT OBITh KaK WHIMBHIYaJbHBIMH
3aJJaHUSAMH, TaK U TPYIIIOBBIMU /Il COBMECTHOTO BBIIIOJIHEHHS UCCIIEJOBaHUS.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN

dnemenmol KOMOUHAMOPUKU

OcHOBHBIE TTOHATHSI KOMOMHATOPUKH. 3a/1a4ll Ha TOJICYET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAHUM.
Pemenne 3amau Ha mnepeGop BapuaHToB. Popmyna OuHoma HproroHa. CBoilicTBa OMHOMHHAJIBHBIX
koa¢dunmentos. Tpeyronbauk [ackans.

dnemenmul meopuu eeposamuocmeil

CoOpITHE, BEpPOSITHOCTH COOBITHS, CIOKEHHE W YMHOXKEHHUE BEpOSTHOCTEH. [lonamue o Hezagucumocmu
cobvimuil. /[uckpemnas cnyuaunas 6eluduHd, 3aKOH ee pacnpeoeneHus. Hucnoevie Xapakmepucmuku
OUCKpemHOU CyYauHoU eauyunsl. [lonamue o 3axone 60IbUWUX YUCE]L.

dnemenmol MmamemamuyecKoil CmamucmuKu

[IpencraBnenue naHHbIX (TaOIUIBI, JUArpamMmbl, TpaduKH), reHepaibHasi COBOKYITHOCTh, BEIOOPKA, CpeHee
apumeTnyeckoe, Meuana. [lonamue o 3a0avax mamemamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8eposmMHOCMHbIX MENMOO0E.

IIpakTHYeckue 3aHATHA

HcTopus pa3BuTHs KOMOMHATOPHUKH, TEOPUU BEPOSTHOCTEH M CTATHCTUKH U MX POJIb B Pa3IMYHbIX chepax
yejoBeYeckor ku3HeaesTenbHocTU. [IpaBunma komOuHaTOpukH. PemieHne KOMOMHATOpHBIX —3ajad.
Pasmenienus, coueranus u nepectaHoBkd. burnom Herorona u tpeyronsuuk [lackans. [Ipuknanssie 3agaqn.
Krnaccuueckoe onpeneneHue BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpeEMa O CyMME BEPOATHOCTEM.
Brruncnenne BepositHocTel. [lpuknagnesie 3amaum. IlpencraBieHue 4YucIoBbIX JaHHBIX. [IpukiamHbie
3a/1a4H.

OCHOBBI TPUTOHOMETPUH

OcHognble nonamus

Panuannas mepa yria. BpamarensHoe nprxenne. CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCJIA.

OcHogHble mpuzonomempuyecKue moxicoecmeda.

®opmynsl npuseneHua. Popmyisl cinoxeHus. PopMyiisl yaBoeHUss Dopmyivl NOLOSUHHO20 Y2ad.
Ilpeobpazosanua npocmenmiux mpuzoHOMEMPUUECKUX GblPANCEHUT

[IpeoOpazoBanue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIMA B MPOM3BEACHUE M TMPOM3BEACHUS B CYMMY.
Buipasicenue mpuconomempuueckux pynkyui uepe3 manzenc noi08UHHO20 apeymMenma.
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Tpuconomempuueckue ypasneHus u Hepa6eHcmea

[Ipocreiimume TpuronoMeTpuueckue ypaBuenus. [Ipocreiiire TpUroHOMETpUYE€CKMe HEPABEHCTBA.
OOpatHble TpUroHoMeTpudeckue GyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.

[MpakTnyeckune 3aHATHSA

Paguannblii  MeTON M3MEpEHHs YIVIOB BpalleHHs U CBSA3b C TrpaaycHoi Mepod. (OCHOBHBIE
TPUTOHOMETPUYECKHE  TOXKIECTBA, (OPMYJIbl  CIOXKEHMS, YABOEHHUS, MpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPHUYECKUX (PYHKIMI B MpOU3BEACHUE, NMpeoOpa3oBaHUE MPOM3BEACHUS TPUTOHOMETPUYECKHUX
¢byukuit B cymmy. Ilpocreiimime TpUroHOMETpHUeCKHE ypaBHEHUsST M HepaBeHcTBa. (OOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH: apKCHHYC, apKKOCHHYC, apKTaHTeHC.

DYHKUNH , UX CBOMCTBA U rpapuKu

Dynkyuu.

OO6nacte ompeneneHUs: U MHOXKECTBO 3HAueHH; rpaduk (QyHKIUH, TOCTpoeHue rpaduKoB (QyHKIIHIA,
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMH.

Ceoiicmea pynkuyuu.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, NMEPHUOAUYHOCTb. [IpomMexxyTku Bo3pacTaHus U
yObIBaHMs, HAauOOJIbIIIEE W HAMMEHbIIEEe 3HAYCHHs, TOYKUA HSKCTpeMyMma. ['paduueckas MHTEpHIpeTanus.
ITpumepbl (QYHKIMOHAIBHBIX 3aBUCHUMOCTEH B peajbHbIX Ipoleccax M sBICHUAX. Apudmernueckue
onepanuu HaJl QyHKIUSIMHU.

Cnoxxuast GyHKIUs (KOMIIO3HLKUA). [lonsamue o HenpepvleHocmu QyHKyuu.

Oopammnyvie pynkyuu.

Obaacmwb onpedenenus u obracme 3naveHull oopamuou pyukyuu. I pagux obpamnou hynxyuu.
Cmenennvle, nokaszamenvHble, 102apupmuueckue u mpuzoHomempuyeckue @ynkyuu. Oopamubvie
mpuzoHomempuueckue QyHKyuu

Onpenenenns QpyHKIUH, ux cBoiicTBa u rpaduku. [IpeoOpasoBanus rpadukos. [lapamiensHbIil TIepeHoc,
CUMMETpPHUsl OTHOCUTEIBHO OCe KOOpIMHAT M CUMMETPHUsS OTHOCUTENIBHO Hayajla KOOPAMHAT, CUMMETpPHUs
OTHOCHTEIIEHO MPSIMOH Y = X, pacTsHKEHHE U CKaTHE BIOJIb OCEH KOOPAWHAT.

IIpakTHYecKkue 3aHATHA

[Tpumepbl 3aBUCHMOCTEH MEXIy NEPEMEHHBIMH B pPEaJbHBIX IMpOIeccaX M3 CMEXKHBIX JIUCIUIUINH.
Onpenenenne ¢ynkuuii. [loctpoenue u urenue rpadpukoB ¢ynxuuii. Mccnegoanue ¢pynkunu. CBoiicTBa
JUHEHHON, KBaJpaTU4YHOH, KYCOUHO-TMHEHHOW U JpoOHO-nuHeWHOM ¢yHkuui. HenpepbiBHbIE U
nepuoanyeckue ¢yHkuuu. CpoiicTBa M rpaduKu CHHYyca, KOCHHYyca, TaHIeHca M KoTaHreHca. OOpaTHble
¢ysakun 1 ux rpaguku. OdpaTHsle TpuroHomerpuueckue GyHkuuu. [IpeoOpazoBanus rpaduka QyHKINU.
I"apmonnueckue konedanus. [Ipuknaanele 3agaun.

[Toka3zarenbHble, JOrapupMUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUSI U HEPABEHCTBA.
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3. TemaTH4ecKHUil JIAH U coJep:kaHue yueOHo#l nucuunanabl "MaremaTnka"

[Ipu peanuzanuu cojepkaHus 0O0IIe00pa3oBaTebHON y4eOHON IUCHIUIUTMHBI «MaremaTtukay B
npeaenax ocoeHuss OIIOII CIIO nHa 6a3e OoCHOBHOTO 00IIero oOpa3oBaHMs C TOJYYCHHEM CPEIHETO
obmero oopazoBanus (IIIIKPC) makcumanbHas yuyeOHasi Harpy3ka o0y4Jaromuxcst COCTaBIISIET:

. no npodeccusm CIIO ecrecTBeHHOHay4HOTo Mpoduiis npodeccuoHaIbHOr0 oOpa3oBanus — 428
yac, U3 HUX ayauTopHas (o0s3arenpHas) Harpy3Ka y4aliuxcs, BKJIIoYas npakTuyeckue 3anstus (89 dacos),
— 285 yacoB; BHEayIMTOpPHAsi CAMOCTOATENbHAs paboTa cTyieHToB — 143 yacos;

TEMATHUYECKUM ILJIAH

AynurtopHsle 3ansaTus. Coaep:xanue o0ydeHus.

KoauuecTBO 4acoB

Pa3BuTHE MOHATHS O YHCIIE 11
KopHu, creneHu u jorapu@msl 27
[TpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE 21
KomMOuHaropuka 7
[KoopauHaThl 1 BEKTOPBI 16
(OCHOBBI TPUTOHOMETPUHU 31
OyHKIMH U TpaduKu 21
MHOTrOrpaHHUKHU 26
Tena BpateHus 19
Hauana maTemaTH4ecKkoro aHaauza 35
3mepenust B reomeTpun 20
JJIEMEHTBI TEOPUU BEPOSTHOCTEH U MaTEMATUYECKON CTaTUCTUKH 20
YpaBHEHMS 1 HEpaBEHCTBA 31
NToro (B ToM uncie 89 JIII3) 285
BHeaya1uTopHasi H caMoOCTOsITe/IbHAs padoTa

[TonroToBKa BBICTYIUICHHH 110 3aJaHHBIM TeMaM, J0KJIal0B, pedeparos, acce, 143
WH/IMBUIYaIEHOTO MTPOEKTA C UCTIOIh30BaHNEM HH()OPMAIIHOHHBIX TEXHOJIOTH

1 U ap.

IIpomeskyTounass arrecrauuss B ¢opme audepeHUMPOBAHHOIO 3a4eTd

U IK3aMeHa

Bcero 428
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HaunmenoBanue
TeM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YecKne 3aHATHSA,
CaMOCTOSITeJIbHAsI padoTa 00y4aIuXCcs

Oo0Lem
4acoB

Paszneua 1. Pa3ssutue
HOHATHUH O YHUCIIE.

Conep:xaHnue yueOHOIro MaTepuasa

Llenble 1 panoOHAIbHBIEC YUCIIA.

[HenictBurenbHble yncia. MppanroHanpHble ducia
Moayiib 1€MCTBUTENBHOTO YUCTIA.

[TpeoOpazoBaHue APOOHBIX BBIPAKEHUN
[IpeoOpa3zoBaHme HETBIX BHIPAKCHHI.

BeckoneuHo yObIBatoiasi reoMeTpruiecKast Iporpeccusi.
[TpubnmkeHHble BoIYMCIeHUs. AOCOIIOTHASL U OTHOCUTENbHAS
HOTPELIHOCTH.

KommuiekcHsie uncna

Mopynp KOMILIEKCHOTO YUCIIa.

Tpuronomerpuyeckasi GopMa KOMIUIEKCHOTO YHCIIa

11

IIpakTHyeckue 3aHATHS

Peurenue npumepos

[IpeoOpazoBanue BeIpaxeHUH
BbruuciieHre morpenrHocTH

Pemenue 3a1a4 ¢ KOMIIJICKCHbBIMHA YU CJIaMHU

Kontpoabnas padora Nel

Pa3nen 2. Kophu,
CTETICHH U
JorapupMBlL.

Coaep:xanue yueOHOro MaTepHuaJia

[TonsiTue KOpHS N-CTeeHN

KopHu HarypanbHOW CTENIEHU U UX CBOMCTBA YETHOM U
HEYETHOM CTETEeHH.

KopHu 4eTHOM 1 HEYETHOU CTEIIECHH.

Crenens C palMOHaNBHBIM MOKa3areraeM. CBOWCTBA CTETIEHU C
palMoHaIBHBIM ITOKa3aTEeIeM.

CreneHsb ¢ IEUCTBUTEIHHBIM MTOKA3aTEIEM U €T0 CBOMCTBA.
[TpeoOpa3zoBanue anredpanvdecKix BhIPaKEHUI

Jlorapudm. Jlorapudm yucna.

OcHoBHOE JorapupMUIecKoe TOKIECTBO.

CaoiicTBa Jiorapu@moB.

JlecsTuuHbIe W HATypajdbHBIE JOTapU(MBI.

JeiictBus ¢ norapupmamu

[lepexo kK HOBOMY OCHOBaHHUIO.

[IpeoOpazoBanue anredpanyecKux BhIPAKCHHI.
[TpeoOpazoBaHre pallMOHANBHBIX U UPPAIIMOHATBHBIX
BBIPAKECHUI.

[IpeoOpazoBaHue CTETIEHHBIX, TOKA3aTEIbHBIX BHIPAKEHUH. .
[IpeoOpazoBanme JorapuMUIECKUX BBIPAKEHUH.

27

IMpakTnyeckue 3aHATHS

Briuucnenue KopHs HaTypajabHOUN CTENEHU

Pemenne crenenel ¢ nokas3aTessiMi BUJOB: PALIMOHAIIBHBIN,
JIEUCTBUTEIIbHBIN.

Brruncnenue norapudma uncia

[IpeoOpa3zoBanne BEIpaKEHUH: aNreOpanvdecKux, palmoOHaIbHBIX,
MPPALMOHATBHBIX, CTENIEHHBIH, MOKa3aTeIbHBIX,
Jorapu(HMHUIECKIX

KonTpoabHnas padora Ne2, 3

Paznea 3. IIpsmeie
U IIJIOCKOCTHU B
MIPOCTPAHCTBE

Conep:kanue y4eOHOT0 MaTepuaJa

OcHOBHBIE TIOHATHS CTEPEOMETPUN. AKCUOMBI CTEPEOMETPHH.
Hexoropsle cieacTBus U3 akCuoM

[TapamienpHbple TPSIMBIE B IPOCTPAHCTBE.

[Tpyu3HaK napanaebHOCTH NPSIMBIX.

21
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B3anMHOe pacnoniokeHue NpsMbIX U INIOCKOCTEN B
IIPOCTPAHCTBE.

[Ipu3Hak napauieIbHOCTH MPSMOM U INIOCKOCTH
CxkpemuBaromuecs npsiMeie.

VYribl MEXKAYy OPSIMBIMU. YTJIbl C COHAIIPABJIEHHBIMU CTOPOHAMMU
B3anmHOe pacronoxeHue JByxX INIOCKOCTEW B IPOCTPAHCTBE.
IIpu3Hak napayienbHOCTH INIOCKOCTEN.

CBoiicTBa napajIeIbHBIX INIOCKOCTEH.

Terparap. [lapannenenunen. CpoiicTBa napajienenumneaa.
[TocTpoeHue ceueHui.

[TeprieHAUKYJIAPHOCTD MPSIMBIX B IPOCTPAHCTBE.

[Tpu3Hak NeprneHIuKyJIIPHOCTH IPSIMOU U TUIOCKOCTH.
CBolicTBa NEPIEHIUKYIISAPHBIX MPSAMOU U IIIOCKOCTH.
[TepieHauKyIIAp ¥ HAKJIIOHHASL.

VYrois Mexay NpsIMOM U INIOCKOCTBIO.

['eomerpuueckue nmpeodpa3zoBaHus MPOCTPAHCTBA!
IapaJuIeIbHBIN EPEHOC, CAMMETPHS OTHOCUTEIBHO INIOCKOCTH.
[TapamienpHOE MPOEKTUPOBAHUE.

[Inomans OpTOroHaIbHON IPOEKIUH.

[Tpu3sHak neprneHIuKyIIPHOCTU INIOCKOCTEM.

PaccTosiHre Mex 1y CKpeIMBAIOIIUMUCS TPSIMBIMU.

IIpakTH4yeckue 3aHATHS

ITocTpoeHne NpsAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

Pemenue 3a1a4 ¢ npMMEHEHHEM IPU3HAKOB M1APaAJLIEIbHOCTH
IIPSAMBIX, IPSMOH U INIOCKOCTH

Pemenue 3a1a4 ¢ npMMEHEHUEM IIPU3HAKOB [1APAJUIEIBHOCTH
IIJIOCKOCTEN, MPU3HAKOB NEPIEHANKYJIAPHOCTH TUIOCKOCTEN
Haxox1eHre pacCTOSIHUS MEXAY CKPELIUBAIOIUMUCS IPSIMBIMU

KonTpoJsbHas paGora Ned, 5

Pasznen 4.
DJIeMEHTEBI

KOMOWHATOPUKH.

Copnepxanue yueOHOro MmaTrepuasa
OcHOBHbIE TOHATUS KOMOMHATOPUKH.
[TpaBuiIa KOMOMHATOPUKH.

Pazmemenusi.

IIepecranoBkH.

CoueraHusl.

®opmyna bunoma HeroToHa.

CBolicTBa OMHOMUHAJIBHBIX KOA((OUIIMEHTOB

IIpakTHyeckne 3aHATHA

Pemenue 3a1ad Ha MoJICYET YUCTA Pa3MENIEHU, TEPECTAaHOBOK,
COYETaHUU

Pemenue 3aa4 ¢ nomonipio 6nHoMa HeroTona

KonTtpoubHnas padora Ne6

Paznea 5.
Koopaunats! u
BEKTOPBI.

Copaepxxanue y4yeOHOro MaTepuasa

[TpsimoyronbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatsl cepennssl oTpe3ka. PaccTosHusS MeXIy 1BYyMs
TOYKaMH.

VYpaBHEHHSI INIOCKOCTH U IPSIMOM B IPOCTPAHCTBE.
VYpaBuenus chepsl. Bzaumnoe pacnonoxenue chepsl 1
iockocty. [lepecedenue nByx chep.

JBmxenue B mpoctpanctse. [logodue mpocTpaHCTBEHHBIX
duryp.

CuMMeTpHs B IPUPOJE U HA IPAKTHKE.

Bexropsl. KoopanHaTel BekTOpa.

Monynb BekTopa. PaBeHCTBO BEKTOPOB

16
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CroxeHue BEeKTOPOB.

YMHOKXEHHE BEKTOpa Ha YUCIIO.

Yron MCKAY CKPCIIMBAONIUMUCA TTPSAMBIMH.

Yron Mexay NpsAMoi U IIIOCKOCThIO. YTOJI MEXKIY IIOCKOCTSIMHU.
CkassipHO€E ITPOU3BEIEHNE BEKTOPOB.

KonnuneapHbie BEKTOPHI.

IIpakTH4eckue 3aHATHSA
[TocTpoeHue cucTeMbl KOOPAUHAT
Haxoxnenue koopauHaT TOYKH
Beruncnenne ypaBuenuii puryp
Pewienue 3amad ¢ BeKTopamu

KonTposabHnas pabora Ne7

Pa3zgen 6. OcHOBEI
TPUTOHOMETPHH.

Conep:kanue y4eOHOT0 MaTepuaJia

Tpuronomerpudeckue GyHKIUU YUCIOBOTO apryMEHTA.
Panuannas mepa yria.

Tpuronomerpudeckuil Kpyr. E1MHUYHAsA OKPYKHOCTb.
[ToBOpOT TOUKM BOKpYT Hayaja KOOPIUHAT.

3HAKU TPUTOHOMETPUUECKHUX (PYHKIUH 110 YETBEPTSIM.
HccnenoBanue TpUrOHOMETPUUECKUX (DYHKIUI HA YETHOCTD,
HEYeTHOCTb. [IepnoIn4HOCTh TPUTOHOMETPUYECKUX (PYHKIUI.
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBL.

DopMyJIbl CI0KEHUS U BBIYUTAHUS ApTyMEHTA.

®opMyibl IPUBUACHHUS.

@opMyJipl JBOMHOIO apryMeHTa.

@®opMyJIbl [TOJIOBUHHOTO apryMeEHTa.

@opMyIIbl CyMMBI U pa3HOCTH TPUTOHOMETPUYECKUX
GyHKIHIA.

[TpeoOpa3oBanue NPoU3BECHUS TPUTOHOMETPUYECKUX (BYHKIUH
B CYMMY.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI.
ApKcUHYC, apKKOCHHYC YHCIIa.

Pewenune ypaBHeHuit Bua y= COS X.

Pemrenne ypaBHeHuit Buga y=sin X.

Pewmenune ypaBuenuii Buga y=tg x.

Pemrenne npocTenmmx TpUroHOMETPUIECKUX HEPABEHCTB
Peniennie TpUroHOMETPUYECKUX YPABHEHUM U CUCTEM
YpaBHEHUM.

31

IIpakTHyeckne 3aHATHA

Pemenue 3a1a4 ¢ OCHOBHBIMH TPUTOHOMETPUUYECKUMHU
bopmynamu

[Tpeobpa3zoBanne TpUroHOMeTpuYeCcKuil GyHKINI U BBIpAXKEHUI
Pemenune TpuroHoMeTpUUECKUX ypaBHEHUIM U CUCTEM
ypaBHEHUU

Kountpoabnas padora Ne§, 9, 10

Pasznen 7.
DyHKIUHU, UX
CBOICTBa U
rpaduxmu.
CrerncHHEBIE,
ITOKa3aTelIbHbIC,
norapupMUUEcKue
u
TPUTOHOMETPUUECKHU

¢ QyHKIIUH.

Coaep:xanue yueOHOro MaTepuasa

Onpenenenne Gynkiuu. O6IacTh ONMpeaeIeHUs © MHOXECTBO
3HayeHui. ['paduk pyHKIMH.

YeTHbIE ¥ HEUETHBIC (PYHKIINH.

[Tepuonuueckue Gpynkuuu. Bospacranue u yobiBaHHe (yHKIIMHA.
HaunGosnpmee n HanMenpiee 3HadeHust QyHkiuu. Toukn
IKCTpEMyMa.

Cxema uccnegoBanust QyHKITHIA.

[Toctpoenue rpagukoB GyHKIUH.

WccnenoBanue GyHKITUN.

21
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I'padmueckas unrepnperanus. [Ipumeps! GyHKINOHATBHBIX
3aBUCUMOCTEH .

OO6patnas ¢pyuknus. O0nacTe onpeeneHus U 00IacTh 3HAYCHHIA
o0paTHO# (YHKIIUH.

I'padux oOpaTHOH QyHKIUH.

Apudmernueckue onepanuu Haa GyHkusimu. CnoxHas
byHKIMS (KOMITO3UIINSA).

HccnenoBanue QyHKITUN.

Crenennast GyHKIHNS, €€ CBOWCTBA U I'pauK.
[Toka3zarenbHas (GyHKLHMSA, €€ CBOMCTBA U IrpaduK.
Jlorapudmuueckas QyHKIUS, €e CBOWCTBA U TpaduK.
CgoiicTBa GyHKIIMH Y=COS X U €€ rpaduk.

CoiicTBa (hyHKIIMH Y=SIN X U ee rpaduk.

CgoiictBa pyHkuun Y=tg X u ee rpaduk.

OO0parHble TpUrOHOMETpHUYECKHE (DYHKIIMH, MX CBOWCTBA U
rpadukH.

IIpeoOpaszoBanus rpadukos.

IIpakTH4yeckue 3aHATHS

Pemenue 3a1a4 Ha riccaenoBanue GyHKIUU
[Toctpoenue rpadukoB QyHKIUI

HccnenoBanue oOpaTtHO (HyHKIMA

Pemienue 3a1a4 ¢ UCIOJIb30BaHUEM CBOUCTB (DYHKLIMH:
CTENIEHHOM, JIOTapU(PMUUECKON, TPUTOHOMETPUYECKON

KonTpoabsnas pabora Nell

Pazpnen 8.
MHOrorpaHHMKH.

Coaep:xanue yueOHOro MaTepuaJia
JIByXTpaHHBIH yroJl.

TpexrpaHHblii 1 MHOTOTPAHHBIN YTOJI.
MHororpanHuK. Buibl MHOTOIpaHHHUKOB.
IIpuzma.

[IpsiMas 1 HaKJIOHHAs MpU3Ma

IIpaBunpHas npusma.

N300paxeHus mMpu3MBbl.

ITocTpoeHne cedeHui TpU3Mbl

[1nomans MOBEPXHOCTU PU3MBI.
[Tapannenenunesn.

CaoiicTBa napajuiesenuneaa.

I{eHTpanbHas CUMMETpUS NapajuIeIenunesa
[IpsiMmoyronbHbIi napamienenumen. CBOKWCTBa MPSIMOYTOIbHOTO
napajuiejaenunesa.

Ky0. CpoiicTa Ky0a.

CummeTpus IpsIMOYTOJIBHOTO Mapajuieenunena
ITupamupa.

[IpaBunbHasg nupamua.

ITocTpoenue nupamMupl U €€ MIOCKUX CEYEHUN.
VYcedenHnas nupamua.

[1nomaae MOBEpXHOCTH MUPAMU/IBL.
[IpencraBnenne o MpaBUILHBIX MHOTOTPAHHUKAX

26

IIpakTH4eckHe 3aHATHA
Brrancnenue 371€MEHTOB MHOTOTPAHHHUKOB 110 MOJEINISAM U I10
3aIaHHBIM YCJIOBUSAM

Pasznen 9.
Tena Bpaienus

Conep:xaHue yueOHOIro MaTepuasa

Humuaap. CedeHus NMIMHAPA MIIOCKOCTAMU. Brincannas u
onucanHas npusMbl. Konyc. CedeHne KoHyca MIOCKOCTIMU.
Bnucannas n onucannas nupamuasl. lap. Ceuenne mapa

19
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I10CKOCThI0. CMMeTpus 1apa.

KacarenbHas m10ckocTb K 1Iapy.

[Tepeceuenue nByx chep. Bnucanusie u onvcaHHbe
MHOTI'OI'PaHHMKH.

HpaKaneCRne 3aHATHSA
Brranciaenue 31eMEHTOB HNUJINHJpA, KOHYCa, I1apa.

KonTposbHas padora Nel2

Paznea 10. Copaepxxanue yueOHOIro MaTepuasa 35
Hauana [Ipenen dynkmuu. Beraucnenue npeaenoB GyHKIHI
MaTEMaTHYECKOIro | (HEMOCPEACTBEHHOE BBIYMCIIEHUE IIPEIEIIOB, PACKPBITHE
aHau3a. HEOIPEeIEHHOCTEH, Ipeiesbl «Ha OECKOHEYHOCTH,
3aMeuaTelIbHbIE NIPEEIIBI).
[Tonsitue mpousBoaHOM pyHKIMH. DHU3NYECKUii U
T€OMETPUYECKHUM CMBICI IPOU3BOAHON. POpMyIIa ypaBHEHHUS
KacaTeNbHOU K rpaduKy QyHKIUH.
[Tpou3BoHBIE CyMMBI, IPOU3BEACHUS U YACTHOTO ABYX
byHKIHIA.
[TpousBonHas crenennoi pynkmuu. [IponsBoaHbie
TPUTOHOMETPHUYECKUX (QYHKINH.
[TpaBuna guddepeHurnpoBaHus CI0KHOU QYHKIUH.
[Tpon3BoIHBIEC TOKA3ATENBHOM U JIoTapu(pMUIECcKON PYHKINHA.
[Tpon3BoiHBIE BBICHIUX MOPSIKOB.
HccnenoBanue GyHKIMIA C TOMOIIBIO MPOU3BOAHON (IPU3HAKU
BO3pacTaHus U yObIBaHUS (PYHKIIMH, SKCTPEMYMBbI (DYHKIIUN).
BrImykiocTs 1 BOTHYTOCTB Tpaduka GyHKun. Touky neperuoa.
Acumnrotsl rpaduka pyakiuu. [lpumenenue npou3BoaHOM kK
MOCTPOCHHUIO rpaduka QYHKIIHH.
IIpakTHyeckue 3aHATHSA
JuddepenunrpoBanue GyHKIHIA.
['eomeTpryeckuii 1 GU3NUECKUI CMBICI TPOU3BOTHOM.
HccnenoBanue GyHKIMNA C TOMOIIBIO TPOU3BOAHOM (IpU3HAKU
BO3pacTaHus U yObIBaHUS PYHKIIMH, SKCTPEMYMBI (PYHKIIUN).
BeinmykinocTs v BorHyToCTh Tpaduka GpyHkiuu. Touku neperuda.
AcumnTotsl rpapuka ¢pyHkiuu. [IppumeHeHe nporus3BoaHOMN K
HOCTPOCHUIO rpaduka GyHKIUU
Kounrposbnas padora Ne 13, 14
Paznen 11. Copnepxanue yueOHOIro MaTepuasa 20
N3mepenus B O0beM u ero U3MepeHue.
reOMETPUH O0beM: PAMOYTOJILHOTO NapalljieNenuIesa, MPU3MBbI,
NUpaMUJIbl, HWINH]IPA, KOHYCA, I1apa.
OO6beM mapoBOro CerMeHTa U CEKTOpa.
[Tnomans chepsr
[Tnomaabr 60KOBOM MOBEPXHOCTH LIMIUH/IPA.
[Tnomaas 60KOBOM MOBEPXHOCTH KOHYCA.
OTHoIIEeHUS MIoMIa/iel MOBEPXHOCTEH U 00bEMOB 1MOT00HBIX
TeJl.
IIpakTHyeckue 3aHATHA
Breruucnenne oosema uryp.
Haxoxnaenne miomaae puryp.
Haxosxnenue momaeir 60KOBBIX TOBEPXHOCTEH.
KonTpoJubsHnasi padora Ne 15
Pa3zpnen 12. Coaep:xxanue yueOHOro MaTepuaJia 20

DNEMEHTHI TEOPUH

3aKkoH OONBINUX YUCEIL.
[TpencraBieHne JaHHBIX, TCHEPAIbHAs COBOKYITHOCTh, BEIOOPKA,
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BEpPOSITHOCTEM. cpeaHee apupMETHYECKOE, METUAHA.
DIeMeHThI [TonsTHE O 3aa4aX MaTEMaTHYCCKON CTATUCTUKH
MaTematuueckoii | Y CTOBHAs BEPOATHOCTE.
CTATHCTHKIL JuckperHas cinydaliHas BEJIMUMHA, 3aKOH e paClpeneneHus.
HucnoBsle XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOW BEJIMYUHBI.
[TonsiTrie BEpOSITHOCTH COOBITHSI.
CBolicTBa BEPOATHOCTEH COOBITHIA.
[TonsiTrie 0 HE3aBUCUMOCTHU COOBITUH.
OTHOCHUTEIbHASI YACTOTA COOBITHH.
IIpakTnyeckue 3aHATHS
Bpluncienue 1aHHbIX COBOKYITHOCTH.
HaxosxieHne BeposiTHOCTEH COOBITHIA.
Boluncnenue ciydaliHbIX BEJIMYMH U COOBITUI
KonTpoasnas pa6ora Ne 16
Pa3pen 13. Coaep:xanue yueOHOro MaTepuaJia 31
VYpaBHeHU U VYpaBHeHue. Pemienne ypaBHenus. PaBHOCHIIBHOCTD. JIMHEHBIE
HEpaBEHCTBA. Y KBaJIpaTHbIE ypaBHEHHUs. PelieHre ypaBHEHUN pa3ioKeHUEM
Ha MHOXXUTENH
Pemienne ypaBHeHUI BBEACHUEM HOBOW IIEPEMEHHOM.
['padmyeckoe penieHue ypaBHEHHI.
PauunonaneHble ypaBHeHMs. MppannoHanbHble ypaBHEHUS.
[TokazarenbHble ypaBHeHUS. Jlorapudmudeckre ypaBHEHUS.
TpuroHomeTprudecKkue ypaBHEHHUs.
Cucremsl ypaBHeHui. PaBHOCHIBHOCTB. Perienue cucrem
YpaBHEHUIN METOJIOM IOJCTaHOBKHU. Pemenue cucrem
YpaBHEHUM.
HepaBenctBa. PaBHOCHMIIBHOCTD HEPABEHCTB. METO1 HHTEPBAIIOB
JUTSI pellieHrs HepaBeHCTB. Vcnonp30BaHne CBOMCTB (pyHKIIMH
MIPY PENIEHUH HEPABEHCTB
OO01re npueMbl perieHnus HepaBeHCTB. PaloHanbHbIe
HepaBeHCTBA. MppalimoHaIbHbIE HEPaBEHCTBA.
TpUroHomMeTpUYECKUE HEPABEHCTBA.
[TokxazarenbHble HEpaBeHCTBA. Jlorapupmuyecke HepaBeHCTBA.
Pemenune nHepaBeHncTB. Cuctembl HepaBeHCTB. HepaBeHcTBa 1
CHUCTEMBI HEPABEHCTB C ABYMS IEPEMEHHBIMU
IIpakTH4eckne 3aHATHA
Pemienue ypaBHeHUI BUIOB: JIMHEWHbIC, KBAIPATHBIE,
panuoHalbHbIe, UPPALIMOHATIbHBIE, TOKA3aTEIbHBIE,
jorapudmuyeckue.
Pemenue cucrem ypaBHEHHI.
Pemenne HepaBeHCTB BUIOB: PanmoHaibHbIe, HPpallMOHAIBHEIE,
MOKa3aTelbHbIE, TOTaPUPMUIECKHE.
Pemenne cucreM HepaBEHCTB
Bcero: 285
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4. KOHTPOJIb M OlleHKA Pe3yJbTATOB OCBOCHUS JUCIHIJIMHBI
KoHTpoJb n oneHka pe3ylbTaToOB OCBOCHHUS JUCLMIUIMHBI OCYHIECTBISETCS MPENnoaaBaTesieM B Mpoliecce
MPOBEACHUS  NPAKTUYCCKUX  3aHATHH, TECTUPOBAHUSA, a TAaKXE BBINOJHEHHE OOYJaIOUUMUCS

VHJMBHUIYQJIbHBIX 33JJaHUM, IIPOCKTOB, UCCICOBAaHUM.

OuenuBaHue pe3yJibTaTa YCBOEHHUS Pa3/iesia OCYIIECTBIISIETCS MPENojaBaTesieM B MPOIecCce MPOBEICHUE
KOHTPOJbHBIX paboT.
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5. YcioBus peaiu3alii NPOrpaMMbl M CHHMIIIMHbBI
3.1. Tpe6oBaHHMs1 K MUHUMAJIBHOMY MaTEepPHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0.

Peanuzanus mporpaMMbl AUCUUIUIMHBL TpeOyeT Hanmuuus yaeonoro kabunera «kMATEMATHUKA»
O6opynoBanue ydeOHOT0 KaOMHETa:

- IOCAZI0YHbIE MECTA MO KOJMYECTBY 00YUAIOIIUXCS;

- pabouee MecTo MpernoJaBaTes;

- KOMIUIEKT y4eOHO-METOAMYECKIX MaTePHAaJIOB MIPEIo1aBaTels;

- KOMIUIEKT y4eOHO-HAIJISAHBIX MOCOOMH 1O JUCLMIUIMHE, B TOM YHCJIE Ha AIIEKTPOHHBIX

HOCHUTEIISIX.

Texnndeckue cpeacTBa 0OydeHHUS:

- KOMIIBIOTEP C JHMLIEH3UOHHBIM IPOrPAaMMHBIM 00eCTIeueHHEM;

- IPOEKTOp;

- UHTEPaKTHUBHAS JOCKA.

3.2. UndopmanuonHoe odecreueHne o0ydeHmsl.

Jdast cryneHToB

OcHOBHBIC HCTOYHHMKH:

1. Ammwmos . A. u np. Maremaruka: anredpa 1 Hadaixa MaTeMaTHIecKoro ananusa, 10-11 xmaccer: 4-e
u3n.-M. : IIpocsemienue, 2017,- 463c.

2. JI.C. Aranacsu u ap. I'eomerpus, yueOnuk , 1—11 kmaccer: 4-e uzn. — M. : [Ipocsemenue, 2017,-
255c¢.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. Aranacsn JI. C., byry3zos B. ®., Kamomues C. b. u np. MaremaTtuka: anrebpa u Hauana
MaTemaTruueckoro aHanuza. ['eomerpus. ['eomerpus (0azoBblii u yrimyOneHHbId ypoBHH). 10—11
kiaccel. — M., 2014.

2. bammakoB M. . MaTtemaTuka: y4eOHHK Il CTYA. YUpexaeHui cpea. npod. oopazoBanus. —M., 2014.

3. bammmakoB M. 1. Marematuka. COOpHUK 3a1a4 NpoMIbHON HAalpaBIeHHOCTH: yued. mocoOue A CTyA.

yupexieHuit cpel. npod. oopazoBanus. — M., 2014.

4. bammakoB M. W. Maremaruka. 3amgauHuk: y4eb. mocoOue Uis CTyA. YUYPEXKACHUNH Cpe.

npod.obpazoBanus. — M., 2014.

5. bammakoB M. W. MaremaTnka. DIeKTPOHHBIN yue0.-METO/A. KOMIUIEKC A CTYA. YUPEKIACHHUICpEs.

npo¢. oOpazoBanus. — M., 2015.

6. baimmakoB M. U. Maremaruka (6a30Bblit ypoBenb). 10 kinace. — M., 2014.

7. bammakoB M. U. Maremaruka (6a30Bblii ypoBeHs). 11 kimacc. — M., 2014.

15. Komsruan IO.M., Tkauea M. B., ®demepoBa H. E. u ngp. Maremaruka: anrebpa u Havajia

MaTeMaTHYecKoro aHanusa. AnreOpa M Hayajla MaTeMaTH4yeckoro aHanu3a (06a30BbIH M yrIIyOJIEHHBIH

ypoBHH). 11 knacc / mox pen. A. b. XKwmwxkuenko. — M., 2014.

st npenogasareJiei

1.®enepanpabiii 3akoH OoT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanmu B Poccuiickoit deneparum».
2. Ilpukaz MunuctepctBa oOpa3oBanuss W Hayku P® ot 17.05.2012 Ne 413 «O06 yrBepxaeHUH
(dbenepalbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa cpeaHero  (MOJIHOTO)  oOIIero
o0pa3oBaHU.

3. Ilpuka3 MunucrepcTBa oOpazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHWH M3MEHEHHH B
IIpuka3  MunucrepctBa oOpa3oBanusi U  Hayku Poccuiickoit ~ @eneparmuun ot 17.05.2012
4. Ne 413 «“O6 yrBepxkaeHun ¢eaepalbHOTO TOCYAApPCTBEHHOTO 00pa3oBaTEIBHOTO CTaHIapTa
CpeIHEro(IOIHOTO) o011ero oOpa3oBaHus .
[Tucemo JlemapramMeHTa TOCYAapCTBEHHOM TIOJIMTUKH B cdepe TMOArOTOBKM pabouux  KaJpoB
u JIIO MunucrepctBa obpasoBanuss u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenmauuu 10
OpraHu3aINH MOJTy4YeHHUs CpeaHero ob1ero o0pa3oBaHUs B npezenax OCBOCHUS
00pa3oBaTENbHBIXIIPOTPAMM CpEIHEro MpodecCHOHATBLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIETO
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o0pa3oBaHMs CydyeToOM TpeOOBaHUIl (elepanbHbIX TOCYAApCTBEHHBIX OOpa30BaTENbHBIX CTAaHIAPTOB H
otydaeMornpodeccuu Wiv CreluaaTbHOCTH CPETHETO MPOodheCcCHOHATBFHOTO 00pa30BaHUS. .

NuTepHeT-pecypcenl:
http://www.ed.gov.ru; http://www.edu.ru — MunucrepcTBo oopa3oBanus PO
http://www.kokch.kts.ru/cdo - Tectuposanwue online: 5-11 xmaccsl
http://www.rusedu.ru — apxuB y4eOHBIX MpOrpaMM UHPOPMAIIMOHHOTO 00pa30BATEILHOIO IMOpTalia
RusEdu!
http://mega.km.ru — Merasunukinoneaus Kupmuia u Medonus
http://www.rubricon.ru; http://www.encyclopedia.ru — caiiTel « DHIIUKIONECINI
http://zadachi.mccme.ru/easy - nHpopMaIMOHHO-IOUCKOBAs CUCTeMa “3agaumny
http://zadachi.mccme.ru — 3agauun: HHGOPMAIHOHHO-TIONCKOBAs CUCTEMA 3a/ay 110 MaTeMaTHKE
http://metaschool.ru/test.php - TecrupoBanue, mpoBepKa ypOBHsI IMOATOTOBKU oOydaromierocs 2-11
KJ1acc
9. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge - OI'D 9
10. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge - EI'D 11
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