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Penensus
HA pado4yr0 NporpaMmy JHCUHILIHHBI «MaTemMaTHka»
Aas cnenuaabHocTH 44.02.01 lomkosbHOe 00pa3oBaHue,
peasausyemyio B ycaosusix I'BITIOY CIIK

[Ipencrasnennas pado4asi mporpaMma COCTaBjJI€HA B COOTBETCTBHU C MPUMEPHON MPO-
rpamMMmoii obuieoOpa3oBarenbHONH y4eOHONW AUCHUIUINHBI «MareMaTHka» aisi mpodeccHoHa b-
HBIX 00pa30BaTeNIbHBIX OpPraHU3alni, peKOMEeHIOBaHHOH DenepanbHbIM MOCYAaPCTBEHHBIM aB-
TOHOMHBIM yupeskaeHueM «dDenaepanbHblil HHCTUTYT Pa3BUTHsI 0Opa3OBaHUs» IJIsl peaii3alun
OCHOBHOH MpodeccrnoHanpHON obpazoBarenbHOi porpammMbl CITO Ha 0a3e ocHOBHOro obImero
o0Opa3oBaHus ¢ mosydeHneM cpennero odmero odpasosanus (IIporokon Ne 3 ot 21 mrosist 20151
Perucrpaunonssiii Homep peuensuu 376 ot 23 mronst 2015r. LAY «DHPO»)

[Iporpamma paspadorana Ha ocHoBe TpedoBanuii ®I'OC cpegHero obmero odpa3oBaHus,
NPENBbSIBIAEMbIX K CTPYKTYpPe, COAEPKAHUIO M Pe3yJibTaTaM OCBOCHHUSI yueOHOH MUCLUILTUHBI
«MaremaTukay, M B COOTBETCTBUH ¢ PeKOMEHALMSIMK MO OpraHU3aLUK MOJYUYEHHs CPEIHEro
o0mero oOpazoBaHMsI B Mpezesiax OCBOSHHsI 00pa30BaTENbHBIX MPOrPaMM CpenHero npodeccu-
OHAJILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOIO 00IIero obpasoBaHus ¢ y4éroM TpeboBaHuii dene-
paJbHBIX FOCYAAPCTBEHHBIX 00pa30BaTEbHBIX CTAHAAPTOB U MOJNy4aeMOi MpodeccHu WK Crie-
[IUATBHOCTH CpeIHero mnpodeccHoHaIbHOro oOpasoBanus (muchbMO JlemaprameHTa rocymap-
CTBEHHOW MOJIMTHKH B cpepe moaroroBku padounx kaapos u 110 Munobpuayku Poccun ot 17
mapta 2015 r. Ne 06-259).

CTpykTypa mporpamMMbl BKJIIOYAET. MOSCHUTENBHYIO 3aMHMCKy, TEMAaTHYECKUIl TUIaH, CO-
IepikaHue Kypca, MepedeHb BOMPOCOB TEKYILEro, TEMaTHYECKOr0 U UTOrOBOTO KOHTPOJIS 3Ha-
HUI CTYI€HTOB, CaMOCTOSITEJIbHOI pabOThl CTYAEHTOB, CIUCOK PEKOMEHAYEMOH M OTMOJHH-
TEJNbHON JTUTEPATYPBHIL.

[NosicHuTeNnbHas 3amicka COmEpKUT MHGOPMALIMIO: O LEJNH U 3aJadax Kypca, KOTOpbie
HanpaBsJieHbl HA (OPMUPOBAHKE 3HAHWI M YMEHHUIl CTYIEHTOB, OMUPAsCh HA TEOPETHYECKUE U
NpaKTHYECKHE aCMeKThl, POpMax TEKyIIero i MTOrOBOIO KOHTPOJIS.

Tematudeckuil miaH OTpajkaeT MAaKCUMAJIbHYIO YU4eOHYIO HAarpy3Ky, KOJHUYECTBO ayaH-
TOPHBIX HacOB (C yKa3aHHEM BPEMEHH, OTBOAMMOIO Ha MPAKTHYECKUE 3aHSTHSI), KOIUYECTBO
94acoB, OTBOJMMOE Ha CAMOCTOSITENIbHYIO pabOTy CTYJEHTOB, BU MPOMEKYTOUYHON aTTECTALIIH -
KOHTpOJIbHAst paboTa, HTOTOBOM - HK3aMeEH.

B peuensupyemoil mporpaMmMe aBTOPOM 4eTKO chHOpMyIHpOBaHA Leb, 33Aa4u Kypca,
NPaBUJIbHO OMpPeeSieHbl OCHOBHbIE Crielin)UIecKrue CPENCTBa, a TaK JKe AaHa UX KpaTKas rena-
rOrMyYecKasi XapakTepUCTHKA.

B xaxxnom pasnene 4eTko COPMYJTHUPOBAHBI LEIH M 3a[a4d M3YUEHHs KaKIOU TEMBbI,
BbIZIEJICHbI OCHOBHBIE MOHSTHS, 3aKOHBI, TEOPUH, OOpAIEHO BHUMaHHE HA BO3MOXHOCTb MpaK-
THYECKOTO MPUMEHEHUS H3Y4aeMOro MaTepuaia.

Takum oOpas3om, pelLeH3Upyemas Mporpamma, COOTBETCTBYET TpeOOBaHHSAM Trocyaap-
CTBEHHOI'0 00pa30BaTeNbHOrO CTaHAAPTa. B CBsA3M C 3THM OHa MOXKeET ObITh PEKOMEHIOBaHA K
NPaKTHYECKOMY MCIOJIb30BAHHIO B CPEIHHUX CIEIUANbHBIX YIeOHbIX 3aBEICHHSX.

3amecTuTeNb TMPEKTOPA
no YBP
IrsoOy CIK E.A. 3opuna



IHosicHUTENbLHAS 3AIHCKA

[Iporpamma obmieoOpa3oBaTenbHON yueOHOM AUCHUIUTAHBI «MaTeMaTukay MpenHasHa-
YeHa Ui U3y4YeHUs] MaTeMAaTHUKU B MPOQECCUOHANbHBIX 00Pa30BaTEIbHBIX OPraHU3aLMsAX, pea-
JU3YIOMHUX 00pa30BaTENbHYIO MPOTPaMMy CpenHero olriero oOpa3oBaHusl HAa 0a3e OCHOBHOTO
o01ero oOpa3oBaHus MPH MOATOTOBKE KBATHM(YUUHMPOBAHHBIX PabOYHX, CIYKAIIUX U CIICLIUATIH-
CTOB CpeHEro 3BeHa.

[Iporpamma pazpadotana Ha ocHose TpedoBanuii ®I'OC cpennero odmero oOpa3oBaHws,
NPENBSIBISAEMbIX K CTPYKTYpPE, COAEPKAHUIO M PE3yJbTaTaM OCBOSHHs Y4eOHOH IHCLUTUTHHBI
«MareMaTukay, U B COOTBETCTBHU ¢ PeKOMEHIAIMsIMU 0 OPTaHU3aLUH TONYYSHUS] CPEIHEro
o0mrero oOpazoBaHMsI B Mpezeax OCBOSHHsI 00pa30BaTENbHBIX MPOrPaMM CpenHero npodeccu-
OHAJIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOrO o0mero odpa3oBaHus ¢ yueroMm TpedoBanmii dene-
paJbHBIX FOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJy4aeMOi MpodeccHu WK Crie-
[UATBHOCTH CpeIHero mnpodeccHoHaJbHOro oOpa3oBanus (muchbMO JlemaprameHTa rocymap-
CTBEHHOW MOJIMTHKH B cpepe moaroroBku padounx kaapos u 110 MunobpHayku Poccun ot 17
mapta 2015 r. Ne 06-259).

O0aacTh NpUMeHeHHUs1 TPOrPaMMbl

Pabouast nporpamma yueOHOH TUCLMIUTHHBI SIBJISIETCS YaCTHEO MPOTPaMMBbI MOATOTOBKH
cnermanuctoB cpennero 3ena (manee IITICC3) B coorBerctBuu ¢ @I'OC mo crnenuaabHOCTH
CIIO, BxopswIei B cCOCTaB YKPYITHEHHOH rpymnmel crieruanbHocTeit 44.00.00 O6pasosanue u me-
Jaroryka mo HamnpasjieHHro oarotoBku 44.02.01 JlomkonsHoe oOpa3oBaHue.

JlaHHasi mporpaMMa YYMTHIBAET BO3MOXKHOCTb peaiii3alud yueOHOro MaTephaia U Co-
3IaHMs CHEeLHATBHBIX YCIOBHI /i O0YYaOIIMXCs ¢ OFPAaHMYEHHBIMH BO3MOXKHOCTSIMH 310pPO-
Bbsl HA BCEX HTArax OCBOCHHUSI.

Copnep:kanue nporpammbl «MaTeMaTHKa» HAMpPaBIEHO HAa AOCTHXKEHHUE CIECAYIOIINX Lie-
Jeii:

- obecrnieyeHre CHOPMHUPOBAHHOCTU MPEACTABICHUNH O COLMATbHBIX, KYJbTYPHBIX H HC-
TOpHUYECKHUX (aKTOpax CTAHOBJIECHHS MAaTEMATHKH,

- obecrnieyeHre cHOPMUPOBAHHOCTH JIOTHYECKOT0, AITOPUTMHUYECKOTO U MaTeMaTHYECKO-
'O MBILLIECHUS,

- obecrnieyenne chOpMUPOBAHHOCTH YMEHU MPUMEHSITh MOJy4YEeHHbIE 3HAHUS MIPH PeLie-
HUH Pa3IMYHbIX 3a71a4;

- obecnieuenne chopMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YaCTH OOIIeueso-
BEUECKOW KYJIbTYpPbI, YHHBEPCAJIbHOM sI3bIKE HAyKH, MO3BOJISIOIIEM OIMUCHIBATH U HU3y4aTb pe-
aJIbHbBIE MPOLIECCHI U SBJICHUSL.

OO1mue 1ean U3y4YeHUs: MaTeMaTHKH TPAJULMOHHO PEeaM3yIOTCS B YEThIPEX HaIpaBiie-
HUSIX

- o01ee npeacTaBieHne 00 UAESX U METOAAaX MAaTEeMAaTHKH,

- UHTEJUIEKTyaJIbHOE Pa3BHUTHE,

- OBJIaJIeHE HEOOXOTMMBIMH KOHKPETHBIMHU 3HAHHSIMU M YMEHHSIMH,

- BOCIIUTATENILHOE BO3/IEHCTBHE.

Conep:kanue y4eOHOH AUCLMIUIMHBI pa3paboTaHO B COOTBETCTBUH C OCHOBHBIMHU COZEP-
JKaTeJIbHBIMU JIMHUSIMH OOY4EHHsI MAaTEMaTHKe!

- anreOpanyeckasi JIMHMS, BKJIIOYAIOIIAsi CHCTEMATU3ALIMIO CBEICHUI O YHUCIAX; U3yYeHUE
HOBBIX U 0000LIeHHe paHee U3YYSHHBIX ONepaluii (BO3BEACHHE B CTEIEHb, U3BJICYEHUE KOPHSI,
JorapupMUpPOBaHHUE, CUHYC, KOCHHYC, TAHI€HC, KOTAHTEHC 1 00paTHBIE K HUM), M3yueHHe HOBBIX
BUJIOB YMCJIOBBIX BbIPOKEHHI M (OPMYJI; COBEpLICHCTBOBAHUE MPAKTHYECKHX HABBIKOB U BbI-
YHUCIUTENIBHON KyJbTYpbl, PACLIMPEHHE U COBEPLICHCTBOBAHUE aNre0panyvecKkoro ammapara,
cpOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, M €r0 MPUMEHEHHE K PEIISHHI0 MAaTeMaTHYeCKUX U MPH-
KJIaJHBIX 3a/1a4;

- TEOPETUKO-(PYHKLUOHAIbHAS JIMHUS, BKJIIOYAOLIAass CUCTEMATU3ALMI0O U PaCIIMpPEHUE
CBeIeHUH O (PYHKIIMAX, COBEPIIEHCTBOBAHME IpaUUuecKuX yMEHHIi; 3HAKOMCTBO ¢ OCHOBHBIMHU
UesMH U METOZaMH MAaTEMaTHYECKOr0 aHaIn3a B 00beMe, MO3BOJISIFOIIEM HCCIIEA0BATD 3JIEMEH-
TapHble QYHKLUUHU U PeLIaTh MpoCTeiinne reoMeTprueckue, GU3nvecKue U APyrue mpukiagHble
3a1auuy,



- IMHUS YPaBHEHUH 1 HEPABEHCTB, OCHOBAHHAS HA MOCTPOEHUH U HCCIEIOBAHUN MaTeMa-
TUYECKUX MOJIENIEH, MepeceKaroascs ¢ anredpanieckoi 1 TeOPeTUKO-(PYHKINOHAIBHON JIMHU-
SIMH ¥ BKJIIOYAIOIIAst Pa3BUTHE U COBEPIICHCTBOBAHHE TEXHUKHU alreOpanveckux mpeodpazoBa-
HUH U pelleHys] ypaBHEHHH, HEPAaBEHCTB U CHCTeM;, (JOPMHPOBaHNE CIIOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MMPOCTEHIIINE MATEMATHIECKHUE MOEINH TIPH PELICHUH PUKJIAIHBIX 33a1a4, 3a1a4 13
CMEKHBIX U CHIEHHAJIBHBIX TUCLUILINH;

- TEOMETPHYECKasi JJMHUS, BKIJIIOYAIOIIAS HATJSIIHBIC MPENCTABICHUS O MPOCTPAHCTBEH-
HBIX (Urypax M U3ydyeHHe MX CBOWCTB, (POPMHPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOO-
PaKEHUs, Pa3BUTHE CIIOCOOOB FE€OMETPHUECKUX HU3MEPEHUH, KOOPAUHATHOTO U BEKTOPHOIO Me-
TOZIOB JUTSI PEIIEHHSI MATEMATHUYECKUX M MPUKIIAIHBIX 337124,

- CTOXACTHYECKasl JIMHUS, OCHOBAHHAS HA Pa3BUTUH KOMOWHATOPHBIX YMEHUH, PEICTaB-
JIEHUH O BEPOSITHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX OKPYIKAFOIIEro MHUpa.

MecTto y4eOHOI AMCLUNIHHBI B Y4eOHOM IJIaHe

YuebHast mucuuiuimHa «MaTeMaTuKay sBIISETCS Y4eOHBIM TpeaMeToM 00s3aTeabHON
npeaMeTHoi oonactu «Maremarnka u nHpopmatukay @I'OC cpennero obiero obpazoBaHus
U OTHOCHUTCS K 00IIenTpodheCCHOHATBHBIM TUCIIUTUTIHAM.

OcBoenne conep:xkanusi ya4eOHONU AUCHMIUTMHBI «MartemaTtuka» o0ecreYnBaeT TOCTHKe-
HHUE CTYACHTAMU CIEeIYIOIINX PE3YIbTATOB:

JIUYHOCHHBIX:

- c(OPMHUPOBAHHOCTDb MPEACTABICHUN O MaTEMaTHKE KaK YHHBEPCAJIbHOM SI3BIKE HAYKH,
CPEACTBE MOIEIUPOBAHMS SIBJICHUH U IPOLIECCOB, UIESAX U METO/IaX MaTEMATHKUY,

- MOHMMaHHUE 3HAYMMOCTH MAaTEMAaTHKH JJIsI HAYYHO-TEXHUYECKOTo mporpecca, chopmu-
POBAaHHOCTb OTHOILIEHHS K MAaT€MAaTHKE KaK K 4acTU OOIIEYENIOBEYECKON KyJbTYpPHI Uepe3 3Ha-
KOMCTBO C UCTOPUEHN Pa3BUTHUS MATEMATHKH, SBOIOLIUEH MATEMAaTUUECKUX UIEH;

- Pa3BUTHE JIOIMYECKOTO MBIILIEHHS], IPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMHYE-
CKOH KyJIBTYPbI, KPUTUYHOCTH MBILUIEHHUS] HA YPOBHE, HEOOXOOUMOM isl Oyayiied mpodeccro-
HAJTBHOHN NeATeIbHOCTH, JIJIsl MPONOJIKEHUsT 00pa30BaHUs U CAMOOOPA30OBaAHUS,

- OBJIAJIeHHE MAaTeMaTUYeCKMMH 3HAHUSIMH U YMEHUSIMH, HEOOXOANMBIMH B TTOBCEIHEB-
HOM JKU3HH, AJISI OCBOCHUS] CMEXKHBIX €CTECTBEHHO-HAYYHBIX TUCIHILIMH M AUCLUHUIUINH mpodec-
CHOHAJIHOTO IIMKJIA, U TIOJy4eHUs: oOpa3oBaHHus B 00JAcCTsAX, HE TPEOYIOIIHMX YIIyOJeHHOH
MaTeMaTHYECKOH MOATOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTh K 0OpPa30BaHUIO, B TOM YHCJIE CaMOOOPa30BAHUIO, HA TIPO-
TSDKEHUU BCEH JKU3HH, CO3HATENIbHOE OTHOLICHHE K HEMPEPhIBHOMY OOPa30BaHUIO KaK YCIOBHIO
yCTEmHOoH npodeccroHatbHON U OOIIECTBEHHOH e TENbHOCTH,

- TOTOBHOCTb U CHOCOOHOCTh K CAMOCTOSITEIbHOH TBOPYECKOW M OTBETCTBEHHOW nes-
TEJIBHOCTH;

- TOTOBHOCTh K KOJUIEKTHBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMH B 00pa3oBa-
TEJNBbHOH, OOIIECTBEHHO MOJE3HOH, y4eOHO-HCCIEeNOBATENbCKOM, MPOEKTHON W APYrux BHIAX
TeSITeNbHOCTH,

OTHOILIEHHE K MPOPECCUOHATBHON EeSITEIbHOCTH KaK BO3MOYKHOCTH yYUACTHsI B PEIIEHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOLICHAIMOHAIBHBIX IPOOIIeM;

Memanpeomemmaix:

- YMEHHE CaMOCTOSITEJIbHO ONPENEISTh LENH ACATENbHOCTH M COCTAaBJATH IUIAHBI €S-
TEJIBHOCTH; CAMOCTOATENBHO OCYLIECTBISITh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh ACATEIBHOCT;
HCTIOJIB30BATh BCE BO3MOXKHBIC PECYPCHI ISl TOCTHXKEHHSI MTOCTABJICHHBIX LEJIeH U peann3aluu
TUTAHOB JIESITEIbHOCTH, BBIOUPATD YCIEIIHbIE CTPATETHH B PA3JINYHBIX CUTYAIHsX,

- YMEHHEe MPOAYKTUBHO OOIIAThCA M B3aUMOAEHCTBOBATH B MPOLIECCE COBMECTHOM nesi-
TEJIBHOCTH, YYUTHIBATH MO3ULIHMH APYTHUX YYACTHUKOB AEATENBbHOCTH, 3(P(PEeKTHBHO paspemarsb
KOH(JIUKTBI,

- BJIAJICHUE HABBIKAMH MMO3HABATEJBHOH, yueOHO-MCCIEI0BATENBCKON U MPOSKTHON Jesi-
TEJIBHOCTH, HABBIKAMU pa3peLIeHHs MPo0JeM; ClTIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIBHOMY
MIOUCKY METOJIOB PELICHHS MPAKTHYECKHIX 3a/1a4, MPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHUS,

- TOTOBHOCTB U CITOCOOHOCTb K CAMOCTOSITENIbHOM MH(POPMALIMOHHO-TTO3HABATEIBHOM J1e-
ATEIBHOCTH, BKJIIOUAs] YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX WH(POPMALMH, KPH-



THYECKH OLIEHUBATh U MHTEPIIPETUPOBATh HHYOPMALIUIO, MOTYHAEMYIO U3 PAa3JIMYHBIX UCTOYHH-
KOB,

- BJIaJICHHE SI3bIKOBBIMH CPEJCTBAMH. yMEHHE SICHO, JIOTUMHO U TOYHO H3JIaraTh CBOIO
TOYKY 3pPEHHUs, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIC CPEICTBA,

- BJIaJileHUEe HABbIKAMH TO3HABATEIbHOU Pe(IeKCHH KaK OCO3HAHUS COBEPLIAEMbIX HEii-
CTBHI M MBICJHMTENIbHBIX MPOLECCOB, UX PE3yJbTATOB M OCHOBAHHM, MPAHML] CBOErO 3HAHHS U
HE3HaHHsI, HOBBIX [MO3HABATEJIbHBIX 33724 U CPEICTB I UX TOCTH)KEHHUS,

- LEeJIEYyCTPEMJIEHHOCTh B MOMCKAX U MPHUHSATHU PELISHUH, COOOPa3UTENIbBHOCT U HHTYH-
LHsI, PA3BUTOCTb MPOCTPAHCTBEHHBIX MPEACTABICHUIT; CIIOCOOHOCTh BOCIIPUHUMATH KPAacoTy H
TapMOHHUIO MUPA,;

npeomMemmoix:

- chOopMUPOBAHHOCTH MPEACTABICHUH O MaTeMAaTHKE KaK YacTH MHPOBOH KyJbTYpbI H
MeCTe MaTeMaTHUKH B COBPEMEHHOW LIMBIIM3ALNH, CIIOCO0aX OMUCAHUS SIBJICHHUI PeaibHOrO MU-
pa Ha MaTEMaTHYECKOM SI3bIKE;

- ¢(OPMHPOBAHHOCTD MPEICTABICHUI O MATEMATHUECKHUX MOHATHSIX KaK BAKHEHIIMX Ma-
TEMAaTHYECKUX MOJENSX, MO3BOJISIOIIUX OMHCHIBATH U M3y4aTh Pa3Hble MPOLIECCHI U SIBJICHUS,
MOHUMAaHHE BO3MOJKHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MATEMATHUECKIX TEOPHIA;

- BJIQICHHE METOJAMH JIOKa3aTeJIbCTB U AJTOPUTMOB pEIleHHs, YMEHHE UX MPUMEHSTB,
MPOBOAUTH JOKA3aTeNIbHbIE PACCY)KICHHUS B XO/€ PEIIeHHs 3a1a4;

- BJIQJIEHHE CTaHIAPTHBIMH MIPUEMAMU PELICHHsT PAllMOHANBHBIX U HPPAIIMOHAIBHBIX, M0-
Ka3aTeJbHbIX, CTEMIEHHBIX, TPUTOHOMETPHUYECKIX YPABHEHUH 1 HEPABEHCTB, UX CUCTEM; HCIIOJb-
30BaHKE FOTOBBIX KOMITBFOTEPHBIX MPOTPaMM, B TOM YHUCIIE sl IOMCKA MyTH PELISHUS] U WILTIO-
CTpaIiy pelieHus ypaBHEHNUI U HEPABEHCTB,

- ¢(hOpMHUPOBAHHOCTD MPEACTABICHHI 00 OCHOBHBIX MOHSTUSX MATEMAaTHYECKOTO aHAIU-
3a M MX CBOMCTBax, BJIAJICHHE YMEHHEM XapaKTepu30BaTh MOBEACHUE (PYHKIHIA, NCTIONIb30BAHUE
MOJTyYSHHBIX 3HAHUH 171 ONMHCAHUSI U aHAJTN3a PeajbHbIX 3aBHCUMOCTEH;

- BJIaZIeHUE OCHOBHBIMHU TMOHATHSIMH O IJIOCKUX M MPOCTPAHCTBEHHBIX M€OMETPUUYECKHX
(burypax, ux OCHOBHBIX CBOHCTBaX; C(OPMUPOBAHHOCTb YMEHHUS PACTIO3HABATH T€OMETPUUECKHE
(bUrypbl Ha YepTeKaxX, MOACISIX U B PEaIbHOM MHpE; MPUMEHEHHE M3Y4YEeHHBIX CBOMCTB reoMeT-
pudeckux Guryp u GopMyI i pelieHHss TEOMETPHUECKHIX 3a7a4 U 3a71a4 C MPAKTUYECKUM CO-
Iep KaHHeM,

- chopMUPOBAHHOCTH MPEACTABICHUIT O MPOLECcCaxX M SIBICHUSX, MMEIOIIUX BEPOSTHOCT-
HbBIH XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B PeajbHOM MHPE, OCHOBHBIX MOHSTHSIX 3Jie-
MEHTapHOH TEOPHH BEPOSITHOCTEH, YMEHHUI HAXOAWTh M OLIEHHBATH BEPOSTHOCTU HACTYILICHHSI
COOBITHIT B MPOCTEUIINX MPAKTHUYECKUX CUTYAIMsIX U OCHOBHBIE XaPaKTEPUCTHKU CIyYaiHbIX
BEJIMYHH;

- BJIaZIcHHE HABBIKAMH KCITOJIb30BaHMsI TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM MpPU pelie-
HUH 33/1a4.

PexomeHayemoe KOJHYECTBO YACOB HA 0CBOEHHE MPOrPAMMbI AHCUHILTHHDI:
MaKCHUMaJIbHOH yueOHOW Harpy3ku oOy4aromerocss 234  daca,

B TOM YHCJIE!

00s13aTeNTbHOM ayIUTOPHOU yueOHOM Harpy3ku obydaromerocss 156 4acos;

CaMOCTOSITENTbHOM paboThl oOy4aroIerocss 78  4Hacos.

HroroBas arrecTanusi - SK3aMeH.



TemaTuueckoe NJIAHMPOBAHUE

HaumenoBanmue pasae- Makcu- | Bueayau- Oos3aTesibHBIC
Ne | noB M Tem MAJIbHASI | TOpHast y4eOHbIe 3aHATHSA
n/m y4yeOHast | camocTOsI-
Harpy3ka | TeabHas | Beero | 3anstus | JlaGopoTopHo-
CTy/AeH- padora HA ypo- | MpaKTHYecKHe
TOB CTYJACHTOB Kax 3aHSATHA
Pazpen 1. Anreopa 68 4
1. | Tema 1.1. Beenenue. 14 4 10 6 4
PasBuTHe NoHATHA O
qyHcJe
2. | Tema 1.2. OcHoOBBI TpHU- 20 6 14 4 10
TOHOMETPHH
3. | Tema 1.3. KopHn, cTe- 24 10 14 8 6
MEeHH H JOrapu(pmbl
4. | Tema 1.4. ®yHKkuuu, ux 22 6 16 10 6
CBONCTBA M rpadpuku
S. | Tema 1.5. YpaBHeHus u 20 6 14 4 10
HepaBeHCTBA
Paspea 2. Hauana matemartu- 24 4
4ecKOro aHAJIH3a
6. [ Tema 2.1. Ilpoussognas 12 4 8 6 2
7. | Tema 2.2. [Ipumenenue 12 4 8 4 4
NPOM3BOJHOH K HCCJIe0-
BAHHMIO PYHKIIHH
8. | Tema 2.3. IlepBoobOpa3- 12 4 8 4 4
HAasl M1 HHTerpaJj
Pazgen 3. I'eomerpus 48 u
9. | Tema 3.1. Ilpsimble n 22 8 14 10 4
MJIOCKOCTH B POCTPAaH-
cTBe
10. | Tema 3.2. KoopanHaTbi 14 4 10 4 6
H BEKTOpbI
11. | Tema 3.3. Muororpan- 12 4 8 4 4
HHUKH
12. | Tema 3.4. Tena u nno- 10 4 6 4 2
BEpPXHOCTH BpallleHHs
13. | Tema 3.5. U3mepenus B 14 4 10 6 4
reoMeTpHHu
Paznen 4. KomOunaTopuka, 124
CTATHCTHKA U TeOPHs BEPOSITHO-
CTH
14. | Tema 4.1. DiemMeHTBI 10 4 6 2 4
KOMOHUHATOPUKH
15. | Tema 4.2. DiemMeHTBI 10 4 6 4 2
TeOpUH BePOSITHOCTH H
MaTeMAaTH4eCKOH cTa-
THCTHKH
Pazgen S. UTorosoe noBropenue 44
16. | Tema S.1. UTorosoe no- 6 2 4 4
BTOpeHHEe
Hroro 234 78 156 84 72




COJAEPXAHUE YYEEHOU TUCHOUATLINHBI

PA3JAEJI 1. AVITEBPA
Tema 1.1. Beenenne. Pazpurue noHsiTusi 0 4ucJie.
OO0yuaruuiicst TOJDKEH 3HATH/MIOHUMATD:
* 3HAYEHUE MAaTEMAaTUYECKON HAYKHU AJIs1 PEeLIEHUs 3a1a4, BOSHUKAOIINUX B TEOPUU U MTPAKTHKE,
* LIUPOTY U B TO € BpeMsl OrPaHUUEHHOCTb PUMEHEHHS] MATEMaTHYECKIX METOJIOB K aHAJIHU3Y
U MICCIIEIOBAHUIO TIPOLIECCOB U SIBJICHUH B MPUPOJE W OOIIECTBE.
OOyyJaromuiics JOJIKEH 3HATh:
* Teopemy O AeI€HUM C OCTATKOM,
* CBOICTBA ACIUMOCTH HATYPaJIbHBIX YHCET,
* OCHOBHYIO T€OpeMy apu(pMeTHKH,
* [IOHATHE UPPALMOHAIBHOIO U JEHCTBUTEIBHOIO YHUCIIA,
* 3HAIOT OINpPENeNIeHHe MOAYJIsl ACHCTBUTEIBHOIO YUCNIa U CBONMCTBA MOAYJIS,
* cpenHee apu(PMETHUECKOE U TEOMETPUIECKOE,
yMeThb:
* BBITNIOJIHATD apu(pMeTHdecKkne AeHCTBUS HaJ YUCIIAMH, COYETasl yCTHhIC M MMUChbMEHHBIE TIpHe-
MBI,
* HAXOAWTh MPUOJMKEHHBbIE 3HAYCHUS] BEJIMYMH U MOTPEIIHOCTH BbIMUCIEHUH (aOCOMOTHAS U
OTHOCHTEJIbHAS);
* CPaBHUBATb YHCJIOBbIE BBIPAXKEHMUSI.
MaremaTuka B Hayke, TEXHUKE, SKOHOMHUKE, HH(POPMALMOHHBIX TEXHOJIOTUAX U MPAKTH-
YECKOU AesTenbHOCTH. Llenu u 3amaun n3y4eHus: MaTeMaTHKH.
Paseutne nonsatus o umcine. Llenble u pannoHanbHble yncna. [[efACTBUTENbHBIE YHCIA.
[IpunbmkenHsble BeranciaeHns. KoMriekcHble yrcha.
IpakTnyeckue 3aHATHS
Ne 1. IlpubnuxeHHble BerauciaeHus. [IpubarkeHHOe 3HAYEHHE BEJMYMHBI U TIOTPEIIHOCTH
npUOITKEHU ]
Ne2. BoinonHeHne neiicTBUi HaJl KOMIUIEKCHBIMU YHCJIAMH B ajredpandeckoit popme.
Bueayoumopnan camocmosmenvnan paboma:
Pewenue npaxmuueckux 3aoanuii, 3a0ay no meme « Hucnossie nocie0o6amenbHOCHIY.
lloozomoska coodbugenusi nHa oOHy u3z mem.: «Hcmopus npoucxoxicoenuss KOMnIeKCHO20

quciaa» ujiu «Hcmopuﬂpa%umuﬂ quciaanr.

Tema 1.2. OcHOBBI TPUTOHOMETPHUH
OOyJarommiicst JOJIKEH 3HATh:
* OmnpeneneHne CHHyca, KOCHHYCa, TAHIEHCA U KOTAHT€HCA MPOU3BOJIBHOTO YIJIa,
* pamuaHHYIO MEPY yIJa,
*  (opMyJIBI IEpeBOA U3 PaIMaHHON MephI B TPAlyCHYIO 1 HA00OPOT, CBOICTBA CHHYCA,
KOCHHYCa, TAHT€HCA,
*  TPUTOHOMETPUYECKHE TOXKIECTBA,

*  (hOpMyJIBI IS pEIIeHUS MPOCTEHINNX TPUTOHOMETPHIECKIX YPABHEHU,

» TpuroHomerpuyeckne QyHKINY,

YMeThb:

*  YIOPOLIATh TPUTOHOMETPUYECKUE BBIPAKECHHUS],

*  HAXOAWUTb 3HAYEHUs CHHYCAa U KOCHHYCA, TAHM€HCA U KOTAHI'€HCa

yIia;

*  pelaTb TPUTOHOMETPHUYECKHUE YPABHEHUs U HEPABEHCTBA,

*  MPOBOIUTH NMPeoOPA30OBAHMS YHCIOBBIX BBIPAKEHUH M BBIPAKEHHUH, BKIIFOUAIOLINX TPHU-

rOHOMeTpUUYecKUe (PyHKLNHY,

*  CTPOHTb TPUTOHOMETPUYECKHUE (PYHKLINY,

*  HCMNOJIb30BATH NPHOOPEeTEeHHbIe 3HAHUA U YMEHHS B MPAKTHYECKOM /1esiTeJIbHOCTH H
MOBCEAHEBHON KM3HHM JUISAA: TIPAKTHUECKUX pacyeToB IO (opMysiaM, BKIFOYAIOIUX TPH-
rOHOMeTpUYeCKue (QYHKIUH, UCTIOB3Ysl MPH HEOOXOMUMOCTH CIIPABOYHBIE MAaTEPHAIBI U MPO-
CTEHIINE BBIYUCIUTEIbHBIE YCTPONCTBA.



OcHoBHble noHATHs. PanuanHas Mepa yria. BpamarenbHoe nsuxenue. CHHyC, KOCHHYC,
TaHI€HC U KOTAHI€HC YUCIIA.

OcHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

®opmynsl npuseaeHus. Popmyiisl cinoxenus. Popmysiel ynsoeHus: Popmysibl NOJIOBUH-
HOTO yIJIa.

[IpeobpazoBanus MPOCTEHIINX TPUTOHOMETPHUYECKIX BbIPAKEHHI

IIpeobpasoBanne CyMMbI TPUTOHOMETPUUECKHUX (PYHKLNH B MPOU3BEICHNUE U MTPOU3BEIE-
HUsSl B CyMMy. BrIpaskeHHe TPUrOHOMETPHUYECKHX (PYHKLUUH depe3 TAHT'€HC TMOJOBHHHOIO apry-
MEHTA.

TpuroHomeTpuueckue ypaBHEHHsI U HEPABEHCTBA

IIpocreiitune TpUroHOMETpUYECKHE ypaBHeHus. IIpocreiine TPUroHOMETpUYECKHE He-
PaBEHCTBA.

OO6patHble TpUroHOMeTpu4YecKre PYHKIUU. APKCUHYC, aPKKOCHHYC, APKTAHT€HC.

Ilpakmuueckue 3anamusn
Ne3 ®opmynbl npusenenus
Ne4 @opmyJibl CIOKEHUS U CIIEACTBUS U3 HUX
Ne5 TIpeoGpaszoBaHue MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
Ne6 IIpumeps! pereHust TPUTOHOMETPUYECKUX YPABHEHUI U CUCTEM YPaBHEHUN
Ne7 Pemenune Tpuronomerpuueckix ypasaeHuil. KontponpHas pabora
Bueayoumopnas camocmosmeivnan paboma odyualomuxcs:
lloocomoexa coobwenus «HMcmopus mpueonomempuu u €€ poiv 6 u3yYeHuu ecmecmeenHo-
MAMEMAMUYECKUX HAVK Y
Buvmonnenue mecmosoii pabomet « Tpuconomempuyeckue ypagneHusLy.

Tema 1.3. Kopuu, crenenu u jorapugmbi
OOy4Jaromuiics JOJKEH 3HATh:
* TMOHSTHE KOPHS N-U CTENEeHH, CBONCTBA,
* TIOHATHE CTENEHHU C PALMOHAIBHBIM, ACMCTBUTEIBHBIM ITOKA3aTENEM U €€ CBOICTBA,
* CrocoO0Bb!I pelIeHus] HPPALMOHAIBHBIX YPABHEHUH,
* ompeneneHue Jorapudma 4rncia, CBOUCTBA JIorapuMos,
* TIOHSTHE HATYPAJbHOIO M AECATUYHOTO Jorapudma;
yMeThb:
* TPUMEHSTb CBOWCTBA CTENEHH U KOPHSI ITPH MPpeoOpa30oBaHNH BBIPAKEHUH,
* YNpOLATh TPUTOHOMETPUUECKHUE BBIPAYKEHUS,
* HaxOAWTb 3HAYEHUS CHHYCA, KOCUHYCA, TAHI'€HCA U KOTAHI€HCa yIJIa,
* peulaTb TPUTOHOMETPUUECKHE YPABHEHHUS U HEPABEHCTBA,
* TPOBOAMUTH MPeoOPA3OBAHMS YHCIIOBBIX BBIPAKEHUI M BBIPAKEHUH, BKIIOYAIOIINUX TPHU-
rOHOMETpUYeCKHUe (PYHKLINY,
* CTPOUTH TPUTOHOMETPHUUECKHE (PYHKIINY,

Kopnu u crenenu. KopHu HaTypanbHON CTeNeHU U3 4ucia U UX cBolicTBa. CTeneHu ¢
palMOHAIbHBIMU TIOKa3aTesiMU, UX cBoiicTBa. CTemeHW C AeMCTBUTENbHBIMU MOKa3aTe sIMMU.
CBolicTBa CTEeNEeHU C AeHCTBUTEIbHBIM MTOKA3aTENEM.

Jlorapudm. Jlorapudm uncia. OcHoBHOE norapudmudeckoe TOXAECTBO. [lecsTuanble u
HatypanbHble Jorapudmel. [IpaBuna nefictBuii ¢ norapudmamu. Ilepexon Kk HOBOMY OCHOBa-
HUIO.

IIpeobpazoBanne anredpandeckux BbipaxkeHui. I[IpeoOpasoBanue parrioHAIBHBIX, Uppa-
LIUOHAJIbHBIX CTENEHHBIX, IOKA3ATEbHBIX U JOrapU(PMHUECKUX BBIPAKEHHI.

Ilpakmuueckue 3anamusn

Ne 8 TIpeobpazoBaHue BhIPAKEHHIA, COMEPKAIINX PATUKAIIBL.

Ne 9 TIpeoOpa3oBaHue BbIpaKEHUH, COMEPIKAIUX CTENEHH C APOOHBIMH U OTPHUIATEIb-
HBIMU [TOKa3aTeSIMU.

Ne10 TlpeoOpazoBaHue BeIpaKEHHH, COAEPIKAIINX CTeNeH! U Joraprudmel. KoHTpombHas
pabota

Bueayoumopnan camocmosameionan paboma:



Jlopabomxka koncnexma aexyuii ¢ npuUMeHeHueM Y4eOHUKA, MemoOUu4ecKoil IUmepanypbi.
110020mo6ra Kk NPAKmMu4ecKoMy 3aHAmUIo.

Pewenue mecmosvix 3a0anuil.

Cocmaenenue Kapmouxku-Koncyromayuu, maoauyst (Kpamkuii CHpagoynslii Mamepuai,
npuMepsl peuteHust MUnOGuIX 3a0aHU, 3A0aHUsL 05l CAMOCMOSIMENbHOI pabomsl) HA OOHY Ul
HECKONbKO MeM:

Teopueckoe 3aoanue. Cocmaenenue kpocceopoa na memy « Cmenenu, KopHu, 102apug-
MblLy

Tema 1.4. @yHKuMH, HX CBOHCTBA U rpaguKH
OOy4Jaromuiics JOJKEH 3HATh:
* Omnpenenenve GpyHKLUNH,
+ TlonsTus «00acTb ONpEEIeHUsT», «00IaCTh 3HAUEHUIY,
* Omnpenenenne oOpaTHOH PyHKIIUH, CIOKHON QYHKIINH,
» I'paduueckyro uHTEpIpETALIHIO,

IIpumeps! PyHKINOHATIBHBIX 3aBUCUMOCTEH B PEAIbHBIX MPOLIECCaX U SBJICHHSIX,

» Tpuronomerpuueckue QpyHKINY,
* CBOWCTBA 1 rpadQ KU CTEMEHHOMH, MOKa3aTeIbHOM, JorapupMuIeckoit GpyHKIHiA;
* (opMyJIBI MOKA3ATENBbHON U JTIOrapuPMUIECKON QyHKIIIH;

yMeThb:

* OmpenensTh 3HaYeHHe PYHKIHMHU MO 3HAUYEHHUIO apryMEHTa MPH Pa3IMYHbIX Croco0ax 3aJaHus
dyHKLMM;

* CTPOUTH rpapviKu U3yUEHHBIX (DYHKIIHH, BBITOIHATH MPeodpa3oBaHus rpaduKoB;

* ONUCBIBATH 1O TpaduKy i mo Gopmye moBeneHNE 1 CBOMCTB (PYHKIIH;

* pemiaTh YpaBHEHUS, CUCTEMbl YPaBHEHUH, HEPABEHCTBA, UCIIONb3Ys CBOMCTBA (PYHKUUN U UX
rpadpuyuecKre MpencTaBIeHuUs,

* CcTpouTh rpa)MKH CTETIEHHOH, MOKa3aTeNbHOH, Jorapudmudeckol QyHKUNN NPH Pa3TUIHBIX
OCHOBAHMSIX M HA HUX WUTKOCTPUPOBATH CBOMCTBA (PYHKIINI;

* BBUHUCIATh 3HAYCHHS IMOKA3aTENbHBIX W JIOTAapH(PMUYECKHX BBIPAKEHHH C TOMOLIBIO OC-
HOBHBIX TOX/IECTB,

. HAXOIUTh MPOU3BOJHBIE JIOTAPU(PMUIECKON U MOKA3aATENbHON (QYHKIUH, HCHOJIb-
30BATh NPHOOpPeTeHHbIe 3HAHMSI W YMEHHS B NPAKTHYECKOH JeATeJIbHOCTH H TIO-
BCEAHEBHOI KU3HHU Ul ONMHMCAHUS U HMCCIEJOBAHUS C NMOMOINBIO (YHKIHMHA peajbHBIX 3aBH-
CHUMOCTEH, IPEICTaBICHUS X TpaduecKy, UHTePIpETalny IpagKOB peaJbHBIX MPOLIECCOB.

Oyukiun. O6macTh onpeneaeHnss 1 MHOXKECTBO 3Ha4eHUH, rpadpuk QyHKUNH, TOCTPOe-
HUe rpaduKoB PyHKLUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CroiictBa ¢yHKIMU. MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTb, OTPAHUYEHHOCTD, MEPHO-
augHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHHs, HAOOJbIIEe U HAMMEHbIIee 3HAYSHUS, TOU-
KM 3kcTpemyMa. I'paduueckas maTepriperanus. [Ipumepsl QyHKIIMOHANBHBIX 3aBUCUMOCTEH B
peanpHBIX TpoIeccax W sBICHUsX. Apudmerndeckue omnepaunu Hapn (ysxmmsivu. Croxaas
¢bynkums (komnozunwst). [ToHsTHE O HEMPEPBHIBHOCTH (YHKIHH.

Obpatubie Gynknun. OOnacte onpeneneHus: U 00JaCTh 3HaUYeHUH oOpaTHON (PyHKUIMU.
I'paduk oOpaTHON GHyHKIHH.

CrenenHble, IOKa3aTeNbHbIE, JIorapupMuieckue 1 TpuroHomerpuyeckue ¢pynkuun. O0-
paTHbIE TPUTOHOMETPUYECKHUE (PYHKLIUU

Onpenenenust GyHKUNMN, NX CBOHCTBA U TPaduKH.

[Ipeobpazosanust rpadukos. [lapanaenbHbIil MEPEHOC, CUMMETPHUST OTHOCHTEILHO OCei
KOOPJAMHAT ¥ CHMMETPHUSI OTHOCUTEIIbHO Hadaja KOOPIWHAT, CHMMETPHsI OTHOCUTENIBHO TPSIMON
y = X, PacTsDKEHHE U CXKAaTHE BAOJb OCeH KOOPIUHAT.

Ilpaxmuueckue 3auamus.

Ne 11 @ynxuun. Ceoiicta pyHKINU

Nel2 O6parubie pyukiuu. O6nacTs onpeaeneHus: u o0NacTh 3HaUeHUH oOpaTHON PyHK-
mun. I'padux obpartHoit ¢yHKumn. Apudpmernueckue omneparmu Han ¢GyHKuusMu. CloskHas

GyHKIUS.
Nel13 Ilpeobpaszosanus rpadukos. KorTponbras paborta



Bueayoumopnan camocmoamensnas paboma:

HHomawnssn konmponsnas paboma « Ceoticmea ynxyuii. Hecneooeanue ceoiicms hynk-
yuu no epaghuxy ».

Coszoanue npesenmayuu na oony uz mem: «Ceoticmea ¢hynxyuu »

Buinonnenue epaghuueckoii pabomuer «[locmpoenue epaghuxos nocapugpmuveckux u noxa-
3aMenbHbIX (DYHKYUILY.

Tema 1.5. YpaBHeHusi M HEpaABEHCTBA
OOy4Jaromuiics JOJIKEH 3HATh:
* cr1oco0BI peleHus! ypaBHEHUH, HEPABEHCTB U X CHCTEM,
YMeThb:
* pemaTh panHMOHANbHBIE, MMOKA3aTeNbHbIE, JOrapuPMUIECKUe, TPUTOHOMETPUYECKHE YpaBHE-
HUsl, CBOISILINECS K IMHEHHBIM U KBaJIPAaTHBIM, a TAK)KE AHAJIOTHYHbIE HEPABEHCTBA U CUCTEMBI,
* HCIOJNB30BaTh rpadUIECKil METO PeIeHNUs] YPAaBHEHUI U HEPABEHCTB,;

. pemate ypaBHEHHUs, CUCTEMBbl yPaBHEHUN, HEPAaBEHCTBA, WCMOJb3ys CBOWCTBA
($YHKIMH ¥ MCIIONB30BATh MPHOOPETeHHbIE 3HAHUS M YMEHHSI B NPAKTHYECKOH AesiTeIbHO-
CTH M MOBCEHEBHOM KH3HHU: [l IOCTPOCHUS U UCCIEAOBAHUS MPOCTEHIINX MATEMAaTUYECKUX
MOJIETIEH.

YpaBHEHHUs U CUCTEMBI YpaBHEHHN. PalinoHanbHble, MppallMOHAIbHBIE, TOKA3ATEIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBL

PaBHOCUNIBHOCTb ypaBHEHUN, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPHEMBI HX PeIIeHHs (Pa3jIoKeHUE HAa MHOXKHTEJH, BBEJCHHE HOBBIX HEH3-
BECTHBIX, MIOZICTAHOBKA, rpaduecKuii MeTOx).

Hepasencrsa. PanuonanbHble, MppalMOHAJIbHBIE, MOKA3aTENbHBIE U TPUTOHOMETPHUUE-
ckue HepaBeHCTBAa. OCHOBHbIE PUEMBI UX PELIEHMUSI.

Ucnonp3oBanne CBOMCTB U rpaduKoB PYHKUUH MPU PEIISHNH YPABHEHUIH 1 HEPABEHCTB.
Merton untepBasioB. M3o0pakeHrne Ha KOOPAMHATHON IJIOCKOCTH MHOXKECTBA PELICHUH ypaBHe-
HUW U HEPABEHCTB C ABYMs NIEPEMEHHBIMU U UX cucTeM. lIpuknanneie 3anaun.

IIpumeHenne MaTeMaTHYECKUX METOMOB JIsl PELICHUs CONEPKATENbHBIX 3a4ad U3 pas-
JMYHBIX 00JIacTell HAYKH M MTPAKTHKH.

Hutepnperanus pe3ynbrara, y4eT peajbHbIX OrPaHUYEHUN.

Ilpakmuueckue 3anamusn

Nel4 Pewenne paninoHaNbHBIX YPABHEHHUI U HEPABEHCTB METOOM UHTEPBAJIOB.

Nel5 Pemenne nppauviOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Nel6 PemeHue nokasaTenbHbBIX YPAaBHEHHUI U HEPABEHCTB

Nel7 Pernenue norapupMudecKux ypaBHEHUH U HEPABEHCTB.

Nel8 HMrtoroast KOHTpOJIbHAS paboTa

Bueayoumopnan camocmosmenvnasn paboma:

Cocmaenenue rkapmoyek-KOHCYTomayuti, maoauy (Kpamkuil CHPAGOYHbIH MAmMepuda,
npumMepsl peuteHusi MUnOBsIX 3A0AHUT, 3A0AHUS Ol CAMOCMOAMENbHON pabomsl) HA OOHY U3
mem.

Pewenue mecmoguix 3a0anui.

Cocmaenenue mecma «llokazamenvusie u no2apugpmuyeckue ypasHeHus U HepaseH-
cmeay.

PA3JAEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A
Tema 2.1. IIponsBoanas.
OOy4Jaromuiics JOJIKEH 3HATh:
* Omnpenenenue npeaesna Nocae10BaTEIbHOCTH,
* OIpeneneHue NPOU3BOAHON QyHKIINH ,
* (pu3NUeCKU U reOMETPUIECKUN CMBICI IIPOU3BOJHOM,
* TPOHM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.
* [IpaBuUJIa BBIUNCJIEHUSI IPOU3BOHBIX;
yMeThb:
*  BBIYHUCISATH IPOU3BOHBIC JIEMEHTAPHBIX (QYHKLIN;



. pewmarp 3a7a4d ¢ MPUMEHEHHEM YPaBHEHHUS KacaTeldbHOH K rpaduky (QpyHKUUY,
HCNOJb30BATH NMPUOOPETEHHbIE 3HAHUS M YMEHHSI B NMPAKTHYECKOH 1esiTeJIbHOCTH B I0-
BCEAHEBHOM KM3HM [UJIs1 PEIIEHHUs] T€OMETPUYECKUX, (PU3NIECKUX, SKOHOMHUECKUX U IPYTHX
NPUKJIAIHBIX 33/1a4, B TOM YHCIIE 33724 Ha HauOoJblee 1 HAUMEHbIIee 3HAYSHNS C TPUMEHEHHU -
€M ammnapara MaTeMaTHIeCKOTr0 aHAJIN3a.

[TonsiTne 0 Mpou3BOAHON (QYHKUNH, €€ TEOMETPHUYECKI 1 (PU3NIECKUI CMBICIT. YpaBHe-
HHUe KacaTenbHOU K rpaduky ¢yHkuuu. IIpon3BogHbIe CyMMBI, Pa3HOCTH, IPOU3BEACHNUS, YacT-
Hble. [Ipon3BOHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DyHKIMHA.

Ilpaxmuueckue 3auamus

Ne19. Tlpumenenne HenpepeiBHOCTH. KacarenbHas k rpaduky GyHKIHH.

Bueayoumopnan camocmosmenvnasn paboma:

Illoozomoska Ooknaooe u pegepamos no memam. «Illpunosxcenue ¢husuveckux npoyec-
cosy, «Hccnedosanue Quzuueckux npoyeccosy.

Cocmaenenue rkapmoyek-KOHCYTomayuti, maoauy (Kpamkuil CHpAeOYHbIH MAmepud,
npumMepsl peuteHusi MUnOBsIX 3A0AHUI, 3A0AHUS Ol CAMOCMOAMENbHON pabomsl) HA OOHY U3
mem

Tema 2.2. [IppumeHeHHe NPOU3BOAHON K HCCIEA0BAHUIO (PYHKIIHI.

OO0yuarouiuiicst 10JI2KeH 3HATD:
* CXEMy UCCIeOBaHHS QyHKIIIH

yMeThb:
* uccnenoBarh GYHKIMH U CTPOUTH UX IPadUKH C TIOMOLIBIO POU3BOIAHOM;
* pemiaTh 337a4M C NPUMEHEHHEM YPaBHEHUS KacaTeIbHOH K rpaduky QpyHKINY,
* pemiaTh 337aYu Ha HAXOXIEHHUE HANOOJBIIEr0 M HANMEHBIIETO 3HAUEHUs (PYHKLIUU Ha OTPEe3-
K€,

HCNOJIBb30BATH NPHOOpeTeHHe 3HAHUS U YMEHHS B NMPAKTHYECKOH JeATeJbHOCTH B

MOBCEAHEBHOM KU3HHU U PEIICHUS TEOMETPUUECKNX, (PH3HUECKUX, SKOHOMHUYECKUX U APYTHX
NPUKJIAHBIX 33/1a4, B TOM YHCIIE 33724 Ha HanOoJblee 1 HAUMEHbIIee 3HAYSHHS C TPUMEHEHH -
€M armnapaTa MaTeMaTHYeCKOro aHaJIH3a.

[IpumeHeHe MPOU3BOIHON K UCCIEAOBaHUIO (PYHKIMIA U mOcTpoeHno rpadukos. [Ipo-
U3BO/IHbIE 0OPaTHON (PYHKIIMU U KOMIIO3UIUN (PYHKLINH.

Ilpaxmuueckue 3auamusn

Ne20 Haubonpliuee 1 HauMeHblee 3HaYCHU (PYHKITUU

Bueayoumopnan camocmosmenvnan paboma:

Buinonnenue unousuoyansnoix saoaunuii no meme «llpouzeoonasny, «Hccreoosanue
DyHKYUU C NOMOUIBIO NPOUZBOOHOT ».

Tema 2.3. [lepBooOpa3Hasi 1 HHTErpaJL

OOy4Jaromuiics JOJKEH 3HATh:
* OIpeAeNeHHue ONPENeEeHHOrO HHTerpaa,;
* TIOHSATHE KPUBOJIMHEHHOHN Tparnenuu, crnocoObl HAXOKACHUS TUIOMAAeH KPUBOJIMHEHHBIX Tpa-
MEeLUH ¢ TOMOIIBIO ONPEAENICHHOrO HHTErpana;

YMeThb:

* BBIYHUCISATH ONPEAENIEHHBIN HHTErpall ¢ TOMOIIBIO OCHOBHBIX CBOMCTB U (popmysibl HetoTOHA -
JleiiOuuna;
* HaxOAWTH IUIOIIAAN KPUBOJUHEHHBIX TPANELIUN.

HCINOJIB30BATH NPHOOpPeTeHHbIEe 3HAHUSI H YMEHHs B IPAKTUYECKOIl 1esITeJIbHOCTH B
NOBCeHEBHOM *KM3HM ISl PEIIEHHS] T€OMETPHUECKUX, (PU3MUECKUX, SKOHOMUYECKUX U JAPYTHX
NPUKJIAIHBIX 33/1a4, B TOM YHCIIE 33724 Ha HauOoJblee 1 HAUMEHbIIee 3HAYSHHs C TPUMEHEHHU -
€M anmnapara MaTeMaTH4eCKOro aHaau3a.

IIpuMmeHeHne OmpeneNeHHOro HMHTerpajia Al HaxOXKICHHs IUIOINAAW KPUBOJUHEHHON
tpaneuuu. @opmyna Herotona-Jlefibunna. [Ipumepsl npuMeHeHus: HHTErpana B GpusnKe u reo-
METPHUH.

Ilpakmuueckue 3anamusn

No21 Brruucienue miomaaen ¢ NOMOLIBIO HHTErpaa.



Ne22 TlepBoobOpasnas u uHTerpai. llpuMeHeHne onpeneneHHoro HHTerpana st Hax 0x-
IeHHs TUIOIaan KpuBoJuHeHHoH Tpanennn. @opmyna Hetorona-JleitOnnna. Ilpumepsr npume-
HEHHs HHTerpaja B (U3NKE U TEOMETPUH.

Bueayoumopnan camocmosmenvnasn paboma:

Cocmaenenue mecma «llepeoobpasnasny.

Bumonnenue epaghuveckoit pabomer « Beruucnenue naowacedi ¢ NHOMOUbI0 UHMESPANa».

PA3JEJI 3. TEOMETPUA

Tema 3.1. [IpsiMbIe U NJIOCKOCTH B NPOCTPAHCTBE

OOy4Jaromuiics JOJIKEH:

HMeThb MpeACcTABJICHHE:

- 00 akcHoMax CTepeoMeTpHUil U CIEACTBHSX U3 HUX;

- 0 B3aHMHOM PaCIOJIO)KEHUU JBYX MPSIMBIX, IPAMON U IUIOCKOCTH, JIBYX IJIOCKOCTEH B IMpoO-

CTPAHCTBE,

- O CBSI3U MapaJUIETbHOCTH U MEPIEHIUKYISIPHOCTH B MPOCTPAHCTBE; 00 OPTOrOHAJIBHOM IIPO-

E€KTUPOBAHUU,

- O IByT'PaHHOM YTJ€ - yIJle MEeKAY IUIOCKOCTSIMU, O NEPIEeHANKYISAPHOCTH IIOCKOCTEH;
3Hamb:

- OCHOBHBI€E MOHSTHUS CTEPEOMETPHH,

- AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX;

- B3aUMHOE PacIoNIOKeHHE MPSIMBIX, MPAMON U MIOCKOCTH, ABYX IIOCKOCTEH B MPOCTPAHCTBE,

- OCHOBHBIE TEOPEMBI - O NMapaJUICIBbHOCTH NPSMON U MJIOCKOCTH, NapajIEIbHOCTH ABYX IJIOC-

KOCTeH;

- CBOWCTBAa MapaAJICIBPHOTO MPOEKTHPOBAHMUS W MX MPHUMEHEHHE Ui U300pakeHus Quryp B

CTEpEeOMETPUH;

- TOHSTHE yria MEeXKAY MPsIMbIMH, YIJIa MEXIY NPSMOH U MIIOCKOCTHIO;

- OCHOBHBIE TEOPEMBI O NIEPIIEHANKYJIAPHOCTH NPSMON U IMIIOCKOCTH;

- TOHSTHE ABYTPAHHOIO YIJIA, yIila MEKAY IUIOCKOCTSIMH,

- TOHATHE JUHENHOTO yIa,

- TpU3HAaK NEPNEeHIUKYISAPHOCTH ABYX IJIOCKOCTEH;

ymems:

- YCTaHaBJMBAThb B IPOCTPAHCTBE MapasJeNbHOCTb MPSIMBIX, NPAMON U IJIOCKOCTH, IBYX
MJIOCKOCTEN, UCIIOJIB3Ysl IPU3HAKU U OCHOBHBIE TEOPEMBI O MAPAJIEIbHOCTY,

- TMPUMEHATH MPU3HAK MEPICHANKYJISPHOCTH MIPSIMOU U IJIOCKOCTH,

- TPUMEHSTb TEOPEMYy O TpeX MEepPHEeHIUKYJSIpax sl BBIYMCIEHHUS YIJIOB M PacCTOSHUN B
MIPOCTPAHCTBE,

- BBIYUCJIATH YIJIbl MEXKAY IUIOCKOCTSIMU;

UCNO/Ib306AMb NPUOOPEMEnHble 3HAHUSA U YMEHUA 8 NPAKMUYECKO 0esAmelbHOCHU
11 BBICTPAUBAHUS apryMEHTalMK NIPU 10KA3aTeIbCTBE U B AMAJIOre, JUIsl Paclio3HABaHUs JIOTH-
YECKH HEKOPPEKTHBIX PACCYXKIEHUH, IJIsl MPAKTUYECKUX PACUYETOB, MCIIONB3YsI MPU HEOOXOmH-
MOCTHU CITPaBOYHbIE MaTepUaIbL.

B3aumHoe pacrnonokeHue ByX NpsIMbIX B INpocTpaHcTse. IlapanienbHocTh mpsMoil U
mnockoctu. [lapannensHocte miockoctei. IlepnenaukyasapHocTs npsiMol U miiockoctu. Ilep-
MEHAUKYJISIP U HAKJIOHHAsl. YTOJI MEXAY NPAMON U MJIOCKOCTBIO. JIByrpaHHBIN yroa. Yroja Mex-
ay miockocTsaMu. IlepneHanKyIspHOCTD IBYX MJIOCKOCTEH.

I'eomerpuueckue nmpeoOpa3oBaHUsl MPOCTPAHCTBA: MAPAJUIENIbHBIA MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IIJIOCKOCTH.

[Mapannenbroe mnpoektupoBanue. [Lnomans OpTOroHAIBHON mMpoeknuu. M3oOpakeHue
NPOCTPAHCTBEHHBIX QUTYP.

IHpakmuueckue 3anamus

pakTuyeckue 3aHaATHS

Ne 22 Pemenue 3a1a4 Ha HAX0XKA€HUE ABYTPAHHBIX YIJIOB

Ne 23 T'eomeTpuueckoe npeoOpasoBanue npoctpaHcTra. [lapasuiespHoe MPOeLUPOBAHHE.
HzobpakeHne npoCTPpaHCTBEHHBIX QUTYP.

Buneayoumopnas camocmosamenvnas paboma:



Pewenue saoauu no meme « I[lepneHOUKYIAp U HAKIOHHAAY

Cocmaenenue Kkapmoyek-KOHCYTomayuti, maoauy (Kpamkuil CHPAGOYHbIH MAmMepud,
npumepsl peuteHusi MUnOBsIX 3A0AHUT, 3A0AHUS 0151 CAMOCMOAMENbHON pabomsl) HA OOHY U3
mem

Tema 3.2. KoopanHaTbl H BeKTOpbI

OOy4Jaromuiicst JOJKEH:

HMETh NpPeACTABJICHHUE:

- 0 BEKTOpax Ha MJIOCKOCTH U B IPOCTPAHCTBE;

- O IEeWCTBUSIX HAJl BEKTOPaMU,

- 0 pa3JIOKEHUU BEKTOpA IO HANPABJICHHUSIM,

- O NPAMOYTOJIBHBIX KOOPAMHATAX HA MJIOCKOCTH U B MPOCTPAHCTBE,

- CBOIICTBA MapauUICIBHOTO MPOSKTUPOBAHMS U UX MPUMEHEHHE Ut U300pakeHus1 hu-
Typ B IPOCTPAHCTBE,

- O MpaBWJIAaxX ACHCTBUI HAJ BEKTOPaMU B KOOPAMHATHOH (popMe; O BBIMUCICHUU JITUHBI BEKTO-
pa, yria Mexxay BEKTOPaMH, PACCTOSIHUS MEKAY TOUKAMH,

3HATD:

- OIpeneNeHue BEeKTOpa, ACUCTBUS HAJl BEKTOPaMU,
- CBOWCTBA NEUCTBUI HaJ BEKTOPAMY,
- TOHATHE NPSIMOYTOJIBHOM J€KAPTOBON CUCTEMBI KOOPAUHAT HA INIOCKOCTH U B IPOCTPAHCTBE,
- TpaBwsa ACUCTBUN HAJ BEKTOPaMHU, 3aJaHHBIMH KOOPAUHATAMHU,
- (opMyJBl AN BBMUCIEHUS JUIMHBI BEKTOPA, yria MEXIy BEKTOPAMH, PACCTOSHHUS MEXKAY
IBYMsI TOUKaMHU,
YMeThb:
- BBINOJHATH ACUCTBUS HAJ BEKTOPAMHU,
- pasyaraTb BEKTOp Ha COCTABJISIIOLINE,
- BBIYUCJIATH YIOJI MEKAY BEKTOPAMHU, IJIMHY BEKTOPA,

UCTIOJIb30BaTh NMPUOOPETEHHbIC 3HAHUS M YMEHUS B MPAKTHUYECKOW AEATEIBHOCTH, AJIS
NPAKTUYECKUX PACUETOB, UCIIONb3YsI MPH HEOOXOAMMOCTH CIPABOYHBIE MATEPUATIBI.

[IpsimoyronpHas (nexkapToBa) cHCTEMa KOOpAWHAT B mpocTpaHcTBe. Popmymna paccrosi-
HUSI MKy IBYMsI TOUKaMH. Y paBHEHUs c(peprl, INIOCKOCTH U MPSIMOM.

BexTopel. Moaynp BekTopa. PaBeHCTBO BekTOpoB. CloXKeHHE BEKTOPOB. YMHOXEHUE
BEKTOpa Ha 4ucyo. Pa3noskeHHe BEKTOpa MO HANPABJICHUSIM. YTOJI MEXKAY ABYMS BEKTOPAMH.
IIpoexuus BexkTopa Ha ock. KoopanHatel BekTopa. CkasipHOE MPOU3BEAEHHE BEKTOPOB.

Hcnonp3oBanue KOOpAUHAT U BEKTOPOB MPU PELICHUN MAaTEMAaTUYECKUX U MPUKJIAAHBIX
3a1ad.

Ilpakmuueckue 3anamusn

Ne24 Vron mexny Bekropamu. Koopaunate! BekTopa. CkaispHOe MpOU3BEIeHNE BEKTO-
POB.

Ne 25 PemeHue 3anad Ha HaXOKJICHHUE YIJIOB MEKIY BEKTOPAMH, KOOPAUHAT BEKTOPOB U
CKAJIAPHBIX MPOU3BENCHUN.

Ne 26 Hcnonb3oBaHnue KOOPAUHAT U BEKTOPOB NPU PELICHUH MATEMATHUYECKUX U MPU-
KJIAJHBIX 3a71a4.

Bueayoumopnan camocmosamevnan paboma:

Buinonnenue oomauwineit konmpoivnou pabomst «Bexmopvi»

Cocmasnenue niana omeema no meme «Koopounamst u eexkmopvr» (6onpoc —
omeemy)

Tema 3.3. MHOrorpaHHHMKH.

OOyyarorecs JOJIKeH:

HMETb NpeACTABJICHHE:

- 0 reOMEeTPUYECKOM TeJl€ U €ro MOBEPXHOCTH,

- 0 MHOIOTpaHHUKAaxX: MpPU3Me, MapajuleNenuIene U uX CBONCTBAX;
- O IMpaMHuze;

- 0 CEYEHHUsIX B MHOTOIPAHHUKAX;

- O PaBWIbHBIX MHOTOI'PaHHUKAX,



- 0 mpaBWJIax AEWCTBUI Hal BEKTOpaMH B KOOPAMHATHOH (hOpMe, O BBIYMCICHHU JJINHBI
BEKTOpA, YIJ1a MEXKy BEKTOPAMHU, PACCTOSHUS MEXYy TOUKAMU,
3HATD:
- IOHATHE MHOTOIPAaHHMKA, €r0 MOBEPXHOCTH, IOHATHE MPABUIBHOIO MHOTOTPAHHUKA,
- ompeneneHus NPU3MBbl, NapaUIeNeNuNena;
- BUABI IPU3M;
- ompeneneHUe NUPaMUAbL, NTPABUIBHON MUPAMHUBL,
yMeThb:
- BBIUHCIATH U U300pakaThb OCHOBHBIE HJIEMEHTBI MPSIMBIX MTPHU3M, TUPAMUL;
- CTPOWTBH MPOCTEHIINE CEUEHNUsI MHOTOTPAHHUKOB, YKA3aHHBIX BBILIE,
- BBIYMCJIATH IUIOLIAH CEUEHU,
UCROIb308aMb NPUODPEMEHHBLE 3HAHUA U YMEHUA 6 NPAKMUYECKON OeAme/1bHOCHI
IUI TIPAKTHYECKUX PAacueTOB, WUCHOJB3Ys NMPH HEOOXOMUMOCTH CIPABOYHBIE MaTepPHAIIbI, AJIs
BBICTPAMBAHUS apPIYMEHTALMU IIPU NOKA3aTEIbCTBE U B AUAJIOTe, U1l PACIIO3HABAHUS JIOTUYECKU
HEKOPPEKTHBIX PACCYKICHUM.
Bepiunel, pebpa, rpaan MHOrOrpanauka. PassepTka. MHOrorpaHHble yriibl. Beimykiibie
MHOrorpaHHuku. Teopema Ditnepa.
ITpusma. Ipsimast 1 HakoHHas npusMa. [IpaBunbHas npusma. [lapannenenunen. Kyo.
IIupamuna. IIpasunpHas nupamuna. Y ceueHHas nupamuaa. Terpasap.
Cummerpun B ky0e, B mapajuleliennuIiese, B MpU3Me U MupaMuse.
Ceuenus xy0a, MpU3MbI U TUPAMUABL.
[IpencraBneHne O MpaBMIIBHBIX MHOTOTPAaHHHUKAX (TeTpasnpe, KyOe, OKTaszpe, moneKa-
3Ipe U UKOCAdIPE).
Ilpakmuueckue 3anamusn
Ne27 Cummerpun B kyOe, B mapajuienenunene, B npusMe u nupamune. Cedenus kyoa,
MPU3MBI U TUPAMUIBL.
Ne 28 TlpeacrapneHue O MPaBUJIBHBIX MHOTOTPAaHHUKAX (TeTpasap, Kyd, OKTa’ap, momae-
Ka3Ap U UKOCA3P).
Bueayoumopnan camocmosmenvnasn paboma:
llooecomoeka coobwenus «llpasunvuvie MHOLOSPAHHUKU HA KAPMUHAX GEAUKUX XYOOIC-
HUKOG, 6 NpUpooe, 8 apXumexmype u CmpoumebCmee.
lIpaxmuueckasn paboma « Mzeomosnenue pazeépmox u mooeneti MHO2OZPAHHUKOBY.

Tema 3.4. Tesia 1 NOBEPXHOCTH BpALlEHUS
Cmyodenm 0o/1oicen: IMETh TIPECTABIICHHE:
- O MOBEPXHOCTH BPAIICHUS, O TEJIEC BPALICHHUS,
- 0 BUAAX TeJ BpAIleHUs: NMIMHIpPAX, mapax, chepax, KOHycax U T.1.
IHaAmMb:
- TIOHSTHE TeJa BPALICHUS U MOBEPXHOCTH BPAILECHHS,
- OmpeneNeHus NINHIPA, KOHYyCa, mapa, cepsr,
- CBOWCTBA MEPEYHCIECHHBIX BbIIIE FT€OMETPUIECKHX TET,

ymems:

- BBIMUCIIATH U U300pakaTh OCHOBHBIE 3JIEMEHTHI MPSIMbIX KPYTOBBIX LHJIMHAPOB, KOHY-
ca,

- CTPOUTH MPOCTEHINNE CEYCHUST KPYTIIbIX TEJI, YKa3aHHBIX BBILIE;
- BBIYHUCIATB IJIOMIATN STUX CEUSHHIA,

UCNONB306aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUS 8 NPAKMUYECKOl OesmeIbHOCmU U NO-
6CEOHEeBHOIl HCU3HI: NJIsl IPAKTHYECKHUX PACYETOB, UCIIOJb3Ys MPH HEOOXOAUMOCTH CIIPABOYHbIE
MaTepuasbl U MPOCTEHIINE BBIYUCIUTENbHBIE YCTPOHCTBA, IJI BBICTPAMBAHUS apryMEHTALUN
NPU AOKA3aTENbCTBE U B IMAJIOTE, U1l PACTIO3HABAHMS JIOTHUECKH HEKOPPEKTHBIX PACCYKACHUH.

Humuaap u koHyc. YcedeHHbIl koHyc. OCHOBaHHE, BBICOTA, OOKOBAasi MOBEPXHOCTh, 00-
pasyromasi, passeprka. OceBble CEUEHHsI U CEYEHUs, MapalIeIbHble OCHOBAHMIO.

[Tap u cdepa, ux ceuenus. KacarenbHas miockocTs k chepe.

pakTuyeckue 3aHaATHS

Ne29 ap u cepa, nx ceuenus. KacarenpHasi miockocTs K cdepe.



Bueayoumopnan camocmosmenvnasn paboma:
Bumonnenue npakmuyueckux 3aoanuii penpooyKmueHo20 mund
Cocmaenenue kpocceopoa « Quypvt 6paujeHusLy.

Tema 3.5. U3mepenust B reomeTpuu
OOy4Jaromuiics JOJKEH:
HMETb MpeACTABJIEHHE:
- O IJIOIIAAH MOBEPXHOCTH FEOMETPUYECKUX Tel,
- 00 obwvéme Ten, 0 cocodax u3MepeHust 00bEMOB, O BRIYUCICHUH OOBEMOB;
3HAMb:
- IUIOLIAAY TOBEPXHOCTH F€OMETPUYECKOrO TeNa;
- (opMysbl 11 BBIYHCICHMS IUIOLIANCH MOBEPXHOCTEH I€OMETPUUECKHX TeJ, Mepeyurc-
JICHHBIX B COZI€PKaHMU yueOHOro MaTepuana;
- MOHATHUS 00BEMA reOMETPHYECKOro TeNa,
- (opmyJbl anist BbIYUCTEHHST O0BEMOB F€OMETPUYECKUX TEJ, MEPEUUCIECHHBIX B COEpIKa-
HUH yueOHOro MaTepuana,;
ymemp:
- HaXOJUTb IUIOLIAIN MOBEPXHOCTEH MPU3MBbI, MTUPAMUIbI, IUITHHIPA,
- KOHyca U 11apa,
- HaxoauTb OOBEM MPSIMOil MPHU3MBI, MUPAMHU/IBL, IPSMOTrO KPYroBOTO LIMJIMHAPA M KOHYCA,
mapa.

UCNOIL306AM b NPUOOPEMEHHbIE 3HAHUS U YMEHUsl 8 NPAKMUYECKOM OesimelbHOCmU U HO-
6CEOHEBHOIl HCU3HI: NJIsl IPAKTHYECKHUX PACYETOB, MCIIOJb3Ys MPH HEOOXOAUMOCTH CIIPABOYHbIE
MaTepuasbl U MPOCTEHIINE BbIMUCIUTENIbHbIE YCTPONCTBA, [JIs BBICTPAUBAHUS apryMeHTALUH
NPU TOKA3aTEeNIbCTBE U B AMAJIOTE, AJISl PACIIO3HABAHHS JIOTHYECKH HEKOPPEKTHBIX PACCy KICHHII.

O6beMm u ero mmepenue. Materpanbhas popmyna odbema.

Dopmyibl o6beMa KyOa, IPSMOYTONIBHOTO Mapajuiesenumnena, IpusMbl, uanHapa. Pop-
MyJibl 00beMa MHUpaMuabl U KOHyca. POpMyJibl MJIOIIAAM MOBEPXHOCTEH LWIMHIAPA U KOHYCA.
Dopmysibl 0ObeMa mapa u miomann chepsl

[Mono6ue ten. OTHOIIEGHUS TUIOMIANEH TOBEPXHOCTEH 1 00beMOB TIOAOOHBIX Tl

Ilpakmuueckue 3anamus

Ne30 3amaun Ha HaxOoXkaeHHE OOBEMOB TEJ

Ne31 Beruucnenue odbema mapa u miomanu chepsl.

OOBéM 1apOBOro CErMEeHTa, LIAPOBOrO CJIOS U LIAPOBOIO CEKTOPA.

Bueayoumopnaa camocmoamenvnas paboma:

Cocmaenenue Kapmoyex-KOHCYIbmayuii, maobauy(Kpamruii  CHpaABOYHbI  MAMePUd,
npumMepsl peuteHusi MUnO8sIX 3A0AHUT, 300AHUS Ol CAMOCMOSIMENbHOU padOmel) HA OOHY U3
mem

Iloozomoexa npezenmayuu « amepenus 8 2eomempuir.

PA3JEJI 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

Tema 4.1. JjieMeHTbI KOMOUHATOPUKH

CTyaeHT NOKeH:

uMems npeocmas/ieHue:
- O Pa3NIUYHBIX CIIOCOOAX OMHMCAHUS BCEX BO3MOXKHBIX 3JIEMEHTAPHBIX COOBITUI B pas3yiny-
HBIX THUMAX CIy4ailHOTO OIBITA,
- O MEPECTaHOBKE U (haKTOpHaIe YNCIa,;
- 0 KOMOWHATOPHOM IPaBHJIE YMHOXKEHHUS U YUCIIE COUETAHHHN.

3HaAmMb:
- TIOHATHSI TIEPECTAHOBKH, PAa3MEIEHUsI, COUETAHHUS U COOTBETCTBYIOIINE (POPMYJIBI ISl UX
MOJICYETA,;
- (bopMyIHPOBKH (Ha MPOCTHIX, OHSITHBIX U 3ATIOMHHAIOLIUXCS IPUMEPAX U3 JKU3HH, a He
B (POPMAJTBHBIX TEPMHUHAX MEPECTAHOBOK M COYETAHUH U T.I1.)






Pemenune npakTudecknx 3aad ¢ MPUMEHEHHUEM BEPOSTHOCTHBIX METOOB.

Ilpaxkmuyeckue 3anamus

Ne34 TIpencraBnenne naHHbBIX (TaOiauubl, AuarpaMMmel, rpaduku) PemeHne mpakTude-
CKHUX 33J1a4 C MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

Bueayoumopnan camocmoamensnas paboma:

Cocmaenenue kapmoyek-koHCyrsmayuil, madauy(Kpamruii  CHpasoyHbvlil  Mamepuai,
npumMepsl peuteHusi MUno8sIX 3A0AHUT, 300AHUS Ol CAMOCMOSMENbHONU pabomel) HA OOHY U3

mem.

PA3AEJI 5. U”TOTI'OBOE TOBTOPEHUE

Tema S.1. UTOroBoe nosTopeHue.

Obo06maroinee noBTopeHue Kypca «MareMaTuka: airedpa U Hadajaa MaTEMaTHIECKOTO
aHaJM3a, reoMeTpHsi». Pelnenue 3ama4.

Bueayoumopnaa camocmoamenvnas paboma:

Boinonnenue npakmuieckux 3a0anuil penpooyKmuenozo mund.



YCJIOBUSI PEAJIN3AIIAN YUEBHOM U CIHUILIHHBI

TpebGoBaHHs K MUHUMAJIBHOMY MATEePHAJIBHO-TeXHUYECKOMY o0ecredyeHHIo
Peamuzauus nporpaMmMbl IUCHUTUTHHBI TpeOyeT Hamnmuus yueOHoro kabunera «Mate-

MAaTHUKa»

ObopynoBanne yueOHOro kabuHeTa:
- pabouee MeCTO IpeENogaBaTEeIIs,
- MOCaJOYHBIE MECTA MO KOJHYECTBY OOYHAIOIIUXCS;
- KOMIUIEKT Y4eOHO-HATJISAHBIX TOCOOMH(pa3iaTOuHbIA MaTepHa, TaOIHLIbI).

TexHuyeckue cpeacTBa 00yUeHHSsI:
- KOMIBIOTEP C JMLEH3UOHHBIM ITPOrPAMMHBIM 00€CIIeueHUEM;
- 3BYKOBbBI€ KOJIOHKU

HudopmanuonHoe odecneyenmne 00y deHust
Ilepeuenp pexoMeHAyeMbIX y4eOHBIX H3maHuH, MHTEpHET-pecypcoB, HOMOIHUTEIb-
HOH JIUTEpaTyphl

Pexomenayemas auteparypa

Ocnostble ucCMOYHUKU:
Bbammakos M. M. MaTtemarnka: yueOHUK Ui CTYA. YIpeKACHHI cpen. nmpod. oOpasoBaHwsl.
- M.: U3natenbckuil ueHTp «Axkagemusi», 2017.

Jlononnumeinsusie ucmoYHUKU:

1. Bammakos M. . Marematuka. COOpHUK 3ama4 npo(HUIbHON HAMPaBIEHHOCTH: y4eO.
nocobue s CTyA. yupexaeHuii cpen. nmpod. odpaszosanus. - M.: M3garenbckuii HeHTp «AKa-
memus», 2017.

2. bammakoB M. M. MartemaTtuka. 3anauyHuk: y4ed. mocoOue it CTyA. YIPEKACHHA CPer.
npod. oOpasoBanums. - M.: 3narenbckuii neHTp « Axagemus», 2017.

3. bammakoB M .M. MartemaTuka. DNeKTpOHHBINA yued.-METON. KOMIUIEKC IJIsl CTYA. y4pe-
KneHuit cpen. mpod. obpasoBanus. - M.: Mznatenbckuii neHTp «Akagemus», 2015.

4. bammakoB M .M. Matemaruka (6a30Beiii ypoBeHb). 10 xinace. - M.: U3naTenbCkuii eHTp
«Axanmemus», 2014,

5. bammaxos M.M. Marematuka (6a30Bblif ypoens). 11 knacc. - M.: M3naTenbckuii HeHTP
«Axanmemusi», 2014,

6. bammakos M. M. Anrebpa u Hauana aHanmsa, reomerpus. 10 kiacc. - M.: M3narens-
CKUM LeHTp «Akanemus», 2013.

7. bammakoB M. M. Maremaruka (6a3oBeiii yposeHb). 10 kmacc. COopHUK 3amau: yued.
nocodue. - M.: U3narensckuii neHTp «Akanemusy, 2008.

8. bammakos M. . Maremaruka (6a30oBbiii ypoBenb). 11 kmacc. COopHuk 3anmad: yueO.
nocodue. - M.: U3narenbckuii neHTp «Akanemus», 2012.

9. T'ycer B.A., I'puropees C.I'., UBonruna C.B. MaremaTuka anst npodeccuii U crienuaib-
HOCTEN COIMANbHO-3KOHOMUYECKOrO MPOoUIs: YYeOHUK IS CTYHA. YUYpeKAeHui cpen. mpod.
oOpazoBanust. - M.: M3narenbckuii HeHTp «Akamemusy, 2015.

10. Konsirun FO. M., Tkauea M. B, ®@eneposa H. E. u np. Maremaruka: anrebpa u Hauana
MaTeMaTHYECKOTO aHam3a. Anredpa W Hadaja MareMaTudeckoro aHajinsa (0a3oBwid U yriyo-
nennelii ypoan). 10 xmacc / mox pen. A b. Xwwkuenko. - M.: M3narenbckuil neHTp «Akane-
mus», 20135,



11. Konsirun FO. M, TkaueBa M. B., ®eneposa H. E. u np. Maremartuka: anreOpa u Hauana
MaTeMaTHYECKOTO aHam3a. Anredpa W Hadaja MareMaTH4yeckoro aHajimsa (0a3oBbId U yriyo-
nenselii ypoan). 11 xmacc / mox pen. A.b. Xwwkuenko. - M.: M3narenbckuil neHTp «Akane-
mus», 20135,

Jlna npenooasameneii:

1. denepanbHblii 3aKkoH OT 29.12.2012 Ne 273-P3 «O06 obpa3osanuu B Poccutickoit Pene-
pauumny (B penakuuu ot 29.12.2017 r).

2. Tlpukas MunucrepcTBa odpasosanusi u Hayku P® ot 17.05.2012 Ne 413 «O6 yTBep-
x)neHnn (peneparbHOrO roCyIapCTBEHHOrO 00pa30BaTEIBHOIO CTaHAApPTa CpemHero (IOJHOTO)
o0rrero o0pasoBaHUSY.

3. Tlpuka3z MunucrepcTBa obpasosanus U Hayku P® ot 29.06.2017 Ne 613 «O BHeceHun
usmeHennii B Ilpuka3 MuHucrepcTBa oOpa3zoBaHust W Hayku Poccuiickoil @enepanuu ot
17.05.2012 Ne 413 «O06 yrBepxneHun (penepasbHOrO rocyJapCTBEHHOrO 00pa30BaTENbHOTO
CTaHmapTa cpeaHero (MmojHoro) odmero odpasoBaHUsTY.

4. Tlucemo JlemapramMeHTa TOCYAapCTBEHHOHW IMOJWUTHUKH B cdepe MOATOTOBKU pPadoumx
kaapos u 1O Munucrepcrsa obpasoanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomen-
JAIH 110 OpPTaHU3aLMU TIOJYYeHHUs] cpeaHero odmero odpa3oBaHus B Mpeaesiax OCBOSHHs 00-
pa30BaTENbHBIX MPOrPaMM CpenHero NpodeCcCHOHATBLHOTO 0Opa3oBaHus Ha 0a3e OCHOBHOIO
oOmmero obpaszoBanus ¢ yueToM TpeOoBaHM (enepabHbIX OCYAapCTBEHHBIX 00pa3oBaTesb-
HBIX CTAHAAPTOB M MOJy4aeMOH MpodeccCHuu WM CreHaTbHOCTH CPEaHEro MpodecCHOHaTBHO-
ro 00Opa3oBaHUS.

5. bammakos M.M. MartemaTuka: KH. JIJIsl IpenofasaTelisi; MeTos. nmocodue. — M.: U3na-
TeNbCKUH LIEHTp «AkaneMus», 2015.

6. bammakos M Y., I{piranos 1.1, Metomudeckoe mocobue mns moarotopku k EID. -
M.: U3natenbckuii neHTp «Akagemusi», 2014.

Humepnem-pecypcot

1. www fcior.edu.ru (MHpOpMaIIIOHHBIE, TPEHUPOBOYHBIE 1 KOHTPOJIbHBIE MaTEPHAJIBI).

2. www.school-collection.edu.ru (EnunHast xoyiekiuu u(ppoBbIX 00pa30BATENBHBIX pe-
CYPCOB).

3. IlpumepHast mporpamma o01eoOpa3oBaTeNIbHON y4eOHOH AMCHUIUIMHBEI «MaTtemMaTuka:
anrebpa ¥ Havaja MaTEMATHYECKOTO aHAJIN3a, TEOMETPUs» s MPOodEeCCHOHATBHBIX 00pa3oBa-
tenbHbIX opranumzanuil. Penakrop I'. E. Kononns Komnbrotepnas Bepcrka: P. FO. Bonkosa
Koppexrop E. B. Kyapsimosa
Wzp. Ne 101117362, Tloanucano B evath 29.07.2015. dopmar 60 x 90/8. V. meu. . 3,13.

4. 000 «Mz3narenpckuii HEeHTp « AkaneMus». www.academia-moscow.ru 129085, Mockaa,
np-T Mupa, 101B, ctp. 1. Ten./dakc: (495) 648-0507, 616-00-29.










