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MHNOACHUTEJBHASA 3AIINCKA
Pabouast mporpamma obmeoOpa3oBatenbHO yueOHoW auctumummabsl OJ[b. 03 Maremaruka:
anreOpa, HaYala MaTeMaTUYeCKOTO aHaM3a, TeOMETpUS TMpeaHa3HAYCHA IJI1 U3YUEHUsS MATEeMAaTHKHU B
I'bIIOY PX UYTTuC U1 0011e00pa3oBaTEIbHOTO  €CTEeCTBEHHOHAYYHOTO  MPOQuIs,
peanu3yomero o0pa3oBaTelbHYI0 IMPOrpaMMy cpeaHero oOmiero oOpa3oBaHUS B Ipenenax
OCBOGHUSI OCHOBHOH TpodeccuoHanbHOM oOpaszoBatenpHOi mporpamMbl CITO (OINIOIT CITIO) Ha
0a3e OCHOBHOIO 00111ero 00pa30BaHusl PU MOATOTOBKE KBaTU(UIIUPOBAHHBIX PA00OUNX, CIYKAIIUX.

PaGouas mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeqHero odmiero oopa3oBaHus,
MPEeIbSABISEMBIX K CTPYKType, COACpPX AHUIO M pe3ylbTaraM OCBOCHMS Y4eOHOM TUCIUIUIMHBI
MaremaTrka anre0pa, Hayajla MaTeMaTU9eCKOrO aHaJn3a, TEOMETPHs, B COOTBETCTBUU ¢ PexoMeHaanusIMu 1o
OpraHM3aliy IOJIy4eHUs CcpelHero oOmiero oOpa3oBaHUsS B Ipeneiax OCBOEHHUsI 00pa3oBaTeNbHBIX
IporpaMM CpegHero npodeccHoHaILHOrO 00pa3oBaHUS Ha 0a3e OCHOBHOTO 00ImIero oOpa3oBaHUs C
ydyeToM TpebGoBaHMM (eepanbHbIX TOCYJapCTBEHHBIX OOpa30BAaTEIbHBIX CTaHAAPTOB M IOTy4aeMOM
CIELMAIBHOCTU CPEIHEro MpodeccHoHaNbHOT0 00pa3oBanus (MuchbMo JlemapraMenTa rocyAapcTBEHHOM
MOJIMTUKU B cdepe moAroToBku padounx kaapos u IO MunoGpuayku Poccum ot 17.03.2015 Ne 06-
259) u ¢ yuetoMm yuebHoro miana OVY.

Copepxanne mporpamMmbl MaTemaTuka anreOpa, Hayala MaTeMaTHUeCKOro aHaiM3a, TEOMETPUs
HAIPaBJICHO Ha JIOCTHKEHHE CIICAYIOINX IIETICH:

. obOecrieueHre CcHOPMUPOBAHHOCTU MPEACTABICHUNH O COIMAIBHBIX, KYJIBTYPHBIX U
UCTOPHYECKHX (haKTOpax CTAHOBIICHHSI MAaTEMATHUKH;

. obecrnieueHre c(HhOPMHUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHUECKOTO U MaTEMaTHUY€CKOTrO
MBIIICHHS,

. obecrnieueHre chOpMUPOBAHHOCTH YMEHUI MPUMEHSTh MOJTyYeHHbIC 3HAHUS TIPU PEIICHUU
pa3NIUYHBIX 337a4;

. obOecrieueHre CGHOPMUPOBAHHOCTH MPEJCTABICHUI O MaTEeMaTHKE KaK YacTdh o0Iie-
YeJI0OBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, I03BOJISIONIEM ONMHUCHIBATh M U3Y4aTh PeabHbIC
MIPOLIECCHI U SIBIICHHUSI.

B nporpaMMy BKIIOYEHO cOJAEp)KaHHE, HampaBlieHHOE Ha (OPMHPOBAHHWE Y CTYICHTOB
KOMIIETEeHIINH, HeoOXoauMbIX i kadecTBeHHOro ocBoeHus OITOIT CIIO Ha 6a3e OCHOBHOro OOIIEro
oOpa3oBaHHMsl C TIOJy4EeHHEM CpeaHero oOlmiero oOpa3oBaHusi 10 Npodeccud  CPeHEro
npodeccuonanbHoro oopazosanust 43.01.09 ITosap, konauTEp



O01mas xapakTepucTHKA Y4eOHOI JMCIHIIIHHBI
«MaremaTuka: anredpa 1 Hayajla MaTeMaTHYECKOTrO aHaJIM3a; TCOMETPHUS»

sBisgeTcs (pyHIaMEHTaIbHOU 0011e00pa30BaTEIbHON AUCIUIUITMHONW CO CIIOKHUBIIUMCS YCTOWYHBBIM
coJiepKaHUuEM U OOITUMHU TPEOOBAHHUAMH K IMOATOTOBKE 00YUaAIOIINUXCS.

N3yuenne maTeMaTUKH WMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT Mpoduis npodheccuoHaIbHOTO
o0Opa3oBaHMs. DTO BRIPAXKAETCS B COACPIKAHUM OOYUCHHS, KOJTUYESCTBE YaCOB, BBIJCIISICMBIX Ha N3YYCHUE
OTJICTILHBIX TE€M IPOTpPaMMbl, TNIYOMHE MX OCBOEHHUS CTYJCHTaMH, 00bEME M XapaKTepe MPaKTUYECKHX
3aHATHI.

OO0mmue 1eny n3y4eHus MaTEMATHKHU PEATH3yIOTCS B UEThIPEX HAIIPABIICHUSX
1) oOmiee mpeacTaBiaeHue 00 UACAX U METOIaX MaTEMATUKH;

2) WHTEJUIEKTyalbHOC Pa3BUTHC;

3) oBnageHHe HEOOXOAMMBIMUA KOHKPETHBIMHU 3HAHUSAMHU ¥ YMEHUSAMU;

4) BocmuTaTeabHOE BO3CHCTBHIE.

N3yuenne wmartemaTuku Kak NpopuiabHOM  0OmeoOpa3oBaTeibHOM — Y4EOHOW — JAMCIUIUIMHBI,
yuuThIBaroIIen cnenuduky ocBanBaeMoil cryaeHtamu crienuanbHoctu CI10, obecnieunBaercs:

— BBIOOPOM PA3TMYHBIX MOJIX0JI0OB K BBEACHUIO OCHOBHBIX ITOHATHH;

— (opMHupOBaHWEM CUCTEMBbl YYCOHBIX 3aJaHWi, oOecrieunBaOMUX A(H(HEKTHBHOE OCYIIECTBICHHE

BBEIOPAHHBIX IICJIEBBIX YCTAHOBOK;

— oOoramieHueM CIeKTpa CTUJIeH ydeOHOM [EeATeTbHOCTH 3a CYET COIJIACOBAHUS C BEAYIIMMHU

JeSTEIIbHOCTHBIMU XapPaKTEPUCTUKAMH BEIOPAHHOW CIICITUAITBHOCTH.

HpO(l)I/IJ'IBHaSI COCTaBJIAOIIAd OTPAXACTCs B TpC6OBaHI/I$IX K IIOAT'OTOBKEC o6yqa10mnxc;1 B 4aCTu:

— oOmeil cucTeMbl 3HAHWU: COAEp)KaTeNbHBIE MPUMEPHI MCIOJIB30BAHUS MAaTEMaTHYECKUX HICH WU
METOOB B PO(ECCHOHATBHOHN NI TETFHOCTH;
— YMEHHU: pa3uune B ypoBHE TPeOOBAHUN K CIIOKHOCTH MPUMEHSEMBIX aJITOPUTMOB;
— TPaKTHYECKOTO HCIOIb30BAHUS MPUOOPETEHHBIX 3HAHUN U YMEHUN: WHAMBHAYAIBHOTO Y4eOHOTO
OTIBITA B TIOCTPOCHUN MAaTEMAaTHYECKUX MOJIEIIEH, BBIMIOJIHEHUH HCCIIEI0BATEICKUAX MTPOEKTOB.
Crneunduka wu3ydyeHUs MaTeMaTHKU TPU OBJAJCHUU CIEUUATbHOCTHIO €CTeCTBEHHOHAYYHOTO
npoduiasi oTpaxkeHa B Kaxaoul Tteme pasaena «CopaepkaHue ydeOHOW AHCIUIUIMHBY B pyOpHKe

«[TpodunbHbIe U TPodhecCHOHATEHO 3HAYMMBIEC DJIEMEHTHI COJIEPIKAHHS». DTOT KOMIIOHEHT peaiu3yeTcs

IPpU UHAMBUIYaIbHOH paboTe oOyuarommxcsi B mpolecce Y4eOHOH AeATeNbHOCTH MOJI PYKOBOACTBOM

npenojaBaTens (BBIMOTHEHUH MPAKTHYECKUX PaldoT, PelIeHUU MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3a/1a4 u T.1.).

[To mpodeccun cpennero mnpodeccruonanbHoro obpazoanus  43.01.09 IloBap, kouauTep
HEO0OXOIMMBI 3HAHUS M HABBIKM CUETHOTO XapaKTepa, YMEHUS BBIMIOIHATH ACUCTBUS C YUCIAMU Pa3HOTO
3HaKa, ONEPUPOBATH OOBIKHOBEHHBIMH M JICCATUYHBIMHU JPOOSMH, TPOIICHTAMH, HABBIKH YBEPCHHOTO
BJIQJICHUSI Ha KAIBKYIIATOpax;

- npu a”amuze paboThl 000PYAOBAaHHUS M ONPEACNECHUH BHIXOAA MapaMETPOB U3 MITATHBIX
PSKHMOB aKTHBHO WCIOJB3YIOTCS OTHOIICHUS BEJMYWH, MPOTOPIMMA, TpsMas © oOpaTHas
MIPONIOPIIMOHAIIFHAS 3aBHCUMOCTH, CTETICHN YHCIIa, PEIIAlOTCsl YPaBHEHUS;

— JUTst OyAyIIMX MOBapOB MPHU MPOSKTHUPOBAHUH TEXHOJIOTUYECKUX MPOIECCOB U MHTEPPECOB K
HUM NMPOQPECCHOHATBHO 3HAYNMBIMH SBJISIOTCS BIIQJICHHE TIOHATHEM (DYHKIIMOHAIBHON 3aBUCHMOCTH,
yMEHHE HaXOJHWTh 00JacTh ompeneneHus (PyHKIMU U 00JacTh 3HAYCHUN (YHKIIUU, 3HAHHE CBOWCTB
AJIEMEHTApHBIX (PYHKINN, YMEHHE CTPOUTh U YUTATh IpadUKU (yHKIIHIL;

- M3YYCHHUE TEXHUYECKON JOKYMEHTAIH, YePTEKEH, TPUHIIUIIOB PAOOTHI TUTIOBBIX AJICKTPOHHBIX
YCTPOWCTB — HaBBIKM, HEOOXOAMUMBIC TEXHOJIOTY, TIpeacTosmias padbora TpeOyeT XOpoiro
cOpMYJIUPOBAHHBIX MPEJCTABICHUI O B3aUMHOM pPAaCMOJOXKEHUU TMPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE; opMax, pazMepax OCHOBHBIX (QUTYp U UX COUETAaHUMN; YMEHHI pacro3HaBaTh, BUICTh



Ha YepTeKax U CXeMaX OCHOBHBIE T€OMETPUYECKUE TE€Jla, X COYCTaHUsA, CEYEHHUS T€OMETPUUECKUX
Tel IUIOCKOCTAMH, I03TOMY HEOOXOIMMO 3aKpenuTh 3HAHUE ONpEAEICHUN NapajulelbHBbIX,
[IEPECEKAIOINXCS MU INEPHEHAUKYJSAPHBIX IPSAMBIX M B IIPOCTPAHCTBE; IApPAJUICIBHOCTH H
NEPIEHIUKYISIPHOCTH IIPSMOM U INIOCKOCTH;

- JUIsL OCMBICJIICHHOTO HCIIOJIB30BAHMsI 3HAHUU B IIPU U3YYECHHUH CIICLL.JUCLUILINH, HY>)KHO B Kypce
MaTEeMaTHKH peIiaTh 33/1a4M ¢ MPO(PEeCCHOHATBHBIM COJICPKAHUEM.

Coneprxanue yueOHON AMCHUILUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMH COZEPIKATEIbHBIMU
JUHUAMU O0y4YECHHUSI MaTeMaTHKE:

— ainreOpanyeckasi IMHUS, BKIIOYAIOIIas CUCTEMATU3aLUIO CBEACHHUN O YnCax;

U3Y4YEHHE HOBBIX U OOOOIIEHME paHee M3YUYEHHBIX Ollepaluii:(BO3BEJICHUE B CTENEHb, U3BIICUEHUE

KOpHs, Jiorapu(MupoBaHue, CUHYC, KOCUHYC, TAaHT'€HC, KOTAaHT€HC M OOpaTHble K HHMM); M3y4YCHHE

HOBBIX BHJIOB YHCJIOBBIX BBIPAXEHHMHA M (POPMYJ; COBEPIICHCTBOBAHHE NMPAKTUYECKUX HABBIKOB U

BBIUHUCIUTENLHON KyJIbTYpbl, pPacUIMpPEHHE U COBEPIICHCTBOBaHHE alredpanvyeckoro armaparta,

chOpPMUPOBAHHOTO B OCHOBHOW IIKOJIE, M €ro NPUMEHEHHE K PEIICHHI0 MaTeMaTU4YeCKUuX U

MIPUKJIAIHBIX 33724,

— TeOpeTHKO-(YHKIMOHAJbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMATH3AI[MI0 M PAaCIIMpEHHE CBEICHHH O
(GYHKIUSAX, COBEpUICHCTBOBaHHWE TpadUUYeCKMX YMEHUN; 3HAKOMCTBO C OCHOBHBIMH HIESAMU U
METOJIaMH MAaTeMaTHYeCKOro aHaiu3a B 00beMe, MO3BOJISIIOIIEM MCCIIEOBAaTh AJIEMEHTAPHbBIE
(GYHKIIUH U peliaTh MpocTeiiire reoMmeTpudeckue, pu3ndeckue u Ipyrue NpyuKkiIaIHble 3a/1a4H;

— JIMHUA YpaBHEHUU UM HEPABEHCTB OCHOBaHHAas Ha MOCTPOSCHUU U HUCCIIEJOBAHMM MaTeMaTHYEeCKHX
MoJIeTIe, mepeceKaromiascs: ¢ anredpandeckoil U TEOPETUKO-(PYHKIIMOHAIBHOMN JIMHUSMU;

BKJIIOYAET  Pa3BUTHUE U COBEPIICHCTBOBAHHWE TEXHHMKH aireOpanveckux IMpeoOpa3oBaHUN IS

pellleHrs ypaBHEHUN, HEPABEHCTB U CUCTEM, (HOPMUPOBAHME CIIOCOOHOCTU CTPOUTH M MCCIENOBAThH

MpOCTEHIINEe MaTeMaTUYeCKUe MOJIENM MpH PEIICeHWH NPUKIATHBIX 3a/ay, 3a/7ad U3 CMEXKHBIX M

CHeHabHbIX AUCLUHUIUINH,

— TeoMeTpuYecKas JIMHUS, BKIIIOYAIOIas HAIJIAHbIE MPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (QUrypax U
U3Y4YEHHE UX CBOWCTB, (POPMUPOBAHHE U DPA3BUTHE IMPOCTPAHCTBEHHOI'O BOOOPAKEHUS, pa3BUTHE
CIIOCOOOB TE€OMETPUYECKHX H3MEpPEHUH, KOOPAMHATHOTO M BEKTOPHOIO METOJOB MJI peIICHUS
MaTeMaTHYeCKUX U NMPUKJIAJHbIX 33/]a4;

— cTroxacTUyecKas JHMHHSA, OCHOBAaHHAas Ha pPa3BUTUM KOMOMHATOPHBIX YMEHHUH, IMpeJICTaBICHUH O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETr0 MUpa.

B temarnyeckoMm IiaHe mporpaMMbl yuyeOHBIM MaTepuai MpeAcTaBlieH B (opMe yepeayrolierocs
pa3BepThIBAHNS OCHOBHBIX COJIEP’KATENbHBIX JUHHUM (areOpandyeckoi, TEOPETUKO - (PYHKIMOHAIbHOMH,
YpaBHEHUH U HEPABEHCTB, T€OMETPUUYECKOM, CTOXAaCTUYECKOM), YTO MO3BOJISIET THOKO HCIOJIb30BaTh UX
pacrioyio’keHne 1 B3aUMOCBS3b, COCTABIIATh pabounii KaJeHIapHbIH MJ1aH, O-pa3HOMY Yepenys yueOHbIe
TeMBI (TJIaBbl Y4eOHUKA).

N3zyuenne o6meoOpa3oBaTeibHOM MPOPUIBHON yueOHON IUCHMIUIMHBI 3aBEpIIAETCS IMOJIBEACHUEM
UTOrOB B (OpME SK3aMEHA B paMKax NMPOMEXKYTOYHOM aTTeCTallud CTYJEHTOB B IPOLECCE OCBOEHUS
ocroBHoit OTIOII CITO ¢ monyuenuem cpeanero obmiero oopazoanus [TTTKPC.

MecTo y4eOHO# AUCHUIIMHBI B Y4€0HOM ILIaHe

VYuebHas nucnuiiinHa «MartemaTuka: anredpa M Hadajda MaTeMaTHYeCKOro aHallu3a; FeoMEeTpHs»

MPUHAUICKUT K 00Le00pa3oBaTeIbHOMY LMKIY MPOTpamMMbl MOJITOTOBKHM KBAIH(DHUIMPOBAHHBIX

pabounx, ciyxamux Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHHS C TOTYyYEHHEM CpPEIHEro OOIIeTo
oOpazoBanwus 1o npodeccuu cpeanero npodeccuonaapruoro oopazosanms 43.01.09 [Tosap, koraUTED

Pe3ynbTaThl 0OCBOCHMS YIEOHOU TUCIUTUIMHBI JOCTHKEHUE CTYICHTAMHU CIEAYIOIMNX PE3yIbTaTOB!
JHYHOCTHBIX:
— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCAJTLHOM SI3bIKE HAayKH, CPEACTBE



MOJICTTUPOBAHHUS SIBIICHUI U MIPOIIECCOB, UIEAX U METOJIaX MAaTEMaTUKHU;

MOHMMAaHHUE 3HAYUMOCTH MaTEeMAaTHUKH I HAYYHO-TEXHUYECKOTO Tporpecca, ChOpMUPOBAHHOCTh
OTHOIIIEHUS K MAaTeMAaTHKE KaK K YacTH OOIIEeYEeIOBEUYECKOW KYJIbTYPhl Yepe3 3HAKOMCTBO C
HUCTOpPUEH pa3BUTHUSI MAaTEMAaTUKH, YBOJIIOLIMEH MaTEMAaTUYECKUX UJICH;

pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMHYCCKON
KyJIbTYpbl, KPUTUYHOCTH  MBIIIIEHUS HA  YypPOBHE, HeoOXogumMoMm miua  Oymymen
po¢eCCUOHATBHON NEATETHHOCTH, JIJIS IPOJOJDKEHUST 00pa30BaHMUs M CaMO0Opa30BaHNs;
OBJIAJICHUEC MAaTEMaTUYCCKIUMH 3HAHUSMH U YMEHUSMH, HEOOXOJAUMBIMH B NMOBCEIHEBHON JKU3HHU,
JUISl OCBOCHHSI CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUILIMH W JUCHUIUIMH TPO(EeCcCHOHATBHOTO
LUK, IS TIoJydeHus: 0Opa3oBaHus B 00J1aCTAX, HE TPEOYIOIMMX YIITYOJICHHOW MaTEMaTHIEeCKOU
MOATOTOBKM;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCIE CaMOOOpa30BaHUIO, HA MPOTSKEHUU
BCEH JKM3HU; CO3HATEIHFHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIICIITHOM
po¢eCCUOHAIBHON 1 OOIIECTBEHHON JEATEIbHOCTH;

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM JIEATEILHOCTH;
TOTOBHOCTh K KOJUICKTHBHOW pa0oTe, COTPYJAHHUYECTBY CO CBEPCTHHKAMH B 0Opa30BaTEIBHOM,
OOIIECTBEHHO  TIOJE3HOH, Y4eOHO-HCCIEeNOBATEeIbCKONW, TPOEKTHOM H  JPYyruX  BHIAX
JIESITEIILHOCTH;

OTHOIIIEHUE K MTPOPECCUOHAIBHON JIEATEIbHOCTH KaK BO3MOXKHOCTH Y4aCTHs B PEUICHUU JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIEHAITMOHAIBHBIX MPOOIIEM;

MeTanpeaAMeTHBIX:

YMEHHE CaMOCTOSITEJIBHO ONPEAEIATh LEIU ACATEIBHOCTH U COCTABJIAThH IUIaHbI JEATEIbHOCTH;
CaMOCTOATENIBHO  OCYIIECTBJIATb, KOHTPOJMPOBaTb U  KOPPEKTHPOBATb  JIEATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpPCHI I JOCTHKEHHsSI ITOCTABICHHBIX LIEJIEH U pealu3aluy
IJIAHOB JIESITENIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYaIUsX;

YMEHHME MPOAYKTUBHO OOLIATHCS M B3aUMOJICHCTBOBATh B IMPOLIECCE COBMECTHOW NIE€ATENbHOCTH,
YUUTHIBATh MO3ULINUU JPYTUX YIACTHUKOB JEATEIBHOCTH, 3P (HEKTUBHO pa3peniaTb KOHQIUKTHL;
BJIaJICHHE HaBBIKAMU MO3HABATEJIbHOM, y4eOHO-UCCIIEA0BATENILCKOM U MTPOSKTHOM JEATEIbHOCTH,
HaBbIKaMHU pa3pelieHusi MnpolsieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHCKY
METOJI0B pEUICHUs TPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOI0B ITO3HAHHUS;
TOTOBHOCTb U CHOCOOHOCTh K  CaMOCTOSITENIbHOW  MH(OPMALMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(pOpmanuu,
KPUTHYECKH OIIEHMBaThb W WHTEPIPETUPOBATh HH(OpPMaLMIO, MOJYy4aeMyl0 U3 Pa3IUYHBIX
HMCTOYHUKOB;

BIIQJICHUE S3BIKOBBIMU CPEICTBAMM: YMEHHE SICHO, JOTMYHO U TOYHO H3JIaraTb CBOK TOYKY
3pEHHs], UCIIOIb30BATh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBBIKAMHU I103HABAaTEeNbHOUW pedIeKCHHM KaK OCO3HAHMs COBEPIIAEMBIX JEHCTBUH U
MBICJIUTEINIBHBIX MIPOLIECCOB, UX PE3YJbTATOB M OCHOBAHUM, IPAHMI] CBOErO 3HAHUSA U HE3HAHWI,
HOBBIX ITO3HABATENBHBIX 33]1a4 U CPEICTB ISl X JOCTHKECHHS;

[EJIEyCTPEMJIEHHOCTh B TIOMCKAaX M NPUHATHM peIIeHUH, COOOpa3suTeNbHOCTh M HMHTYHLUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIPUHUMATh KpacoTy u
TapMOHHUIO MUDA;

NpeaAMETHBIX:

c(hOpPMUPOBAHHOCTh MPEJICTaBICHU O MaTeMaTHKe KaK YacTH MHUPOBOM KYJIbTYpPhl M MECTE
MaTEMATHKU B COBPEMEHHOW NMBHIIU3AIlMHU, CIIOCO0AX OMUCAHUS SBICHUN pPEalbHOTO MHpa Ha
MAaTeMaTUYECKOM S3BIKE;

cOPMUPOBAHHOCTh ~ MPEACTABICHHA O MAaTeMaTHYECKMX TMOHATHUAX KAk  BaKHEHIIHX
MaTeMaTUYECKUX MOJIEISX, MO3BOJISIOIIMX OMUCHIBATh U M3y4daTh Pa3HbIC MPOLIECCHl U SBJIECHUS;



IMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI0 MOCTPOCHUSI MATEMaTHUYECKUX TEOPUH;

BJIAJICHUE METOJIaMU JI0Ka3aTEIbCTB U aJITOPUTMOB PELICHUSI, YMEHHE UX MPUMEHATh, TPOBOJIUTD
JOKa3aTeNIbHbIE PACCYKIEHUS B XO/1€ PELICHUS 3a/1a4;

BJIQJICHUE CTAaHJAPTHHIMU TPUEMAMH  PEIICHUS PAUMOHAIBHBIX W  HUPPALMOHAIBHBIX,
[I0KA3aTEeNIbHBIX, CTEHNEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHII M HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHCIIE JUJIsl IOMCKA IIYyTH PELICHUS U
WJUTFOCTPALIMK PELEHUs] YPAaBHEHUN U HEPABEHCTB;

c(hOPMHUPOBAHHOCTh MPEICTABICHUNA OO0 OCHOBHBIX MOHSATHUSX MATEMATHYECKOTO aHAIM3a U UX
CBOMCTBax, BIIaJIcHHE YMEHHEM XapaKTepu3oBaTh IMOBeACHUE (GYHKIMI, HUCHOIb30BaHUE
MOJIYYEHHBIX 3HAHUH JJI1 ONMCAHUS U aHAJIU3a PealbHbIX 3aBUCUMOCTEN;

BIIQ/ICHHE OCHOBHBIMHU TMOHSATUSMHU O TJIOCKHX WU MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax,
UX OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTh YMEHHUSI PACO3HABATh FreOMETpHUecKHe (GUrypsl Ha
YepTekKax, MOJAECISIX U B PEATbHOM MHUPE; NPUMEHEHHE HM3YyYEHHBIX CBOMCTB I€OMETPUYECKHUX
buryp u hopmyn Uil perIeHns: FeOMETPUUECKUX 3a7a4 U 3a7au C MPAKTUYECKUM COJIEP>KaHUEM;
c(OPMHUPOBAHHOCTh TPEACTABICHUN O TpoIeccax W SBJICHHUIX, WMEIONINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHpPE, OCHOBHBIX IOHATHUAX
3JIEMEHTAapHOU TEOPHUH BEPOATHOCTEN; YMEHUN HAXOUTh U OLIEHUBATH BEPOSATHOCTH HACTYILJICHUS
COOBITUN B MPOCTEUINNX MPAKTHUECKUX CUTYallUSIX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHBIX
BEJINYUH;

BJIaACHUC HABbIKAMHU HMCIIOJIb30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIPpH PCHICHUU 3aaa4.



Conepxxkanue yueOHOM JUCHUILTHHBI

Beenenune
Matematuka B HayKe, TEXHHKE, JKOHOMHUKE, WH(POPMAIMOHHBIX TEXHOJOTHSX U MPAKTUYECKON
NEATEIbHOCTH.
IIpo¢duibHbie U MPOPECCHOHATLHO 3HAYMMBIE JJIEMEHThI COAEePKAHUA

Llenu u 3a7aun U3ydeHHsl MaTEMaTHKH MIPU OCBOCHUU TPO(ecCHu CpeaHero npopheccuoHaIbHOro
obpazoBanus 43.01.09 [Tosap, koHaAHTED

Anrebpa
Pa3BuTrHe NOHATHSA 0 YHCTIE
Lenpie u paumoHanbHble yucia. /[eficTBUTeNbHbBIE YHCIIa.
[Tpubnuxennslie BeruucieHus. KommuiekcHele uncia.
KopHu, crenenu u orapugmsi
Kopuu u crenenn. Kopuu HatypajibHOM CTENeHU U3 yKciaa U UX cBoicTBa. CTENEHU C palmOHaIbHBIMU
[IOKa3areasiMi, UX cBolcTBa. CTENEeHM C AEMCTBUTEIbHBIMU IOKas3aTenasiMu. CBOICTBa CTENEHH C
JEUCTBUTEIBHBIM IIOKA3aTEJIEM.
Jlorapudm. Jlorapupm uunciaa. OcHoBHOE JIorapupMUIecKoe TOXKAECTBO. [lecsaTHuHble U HaTypaibHbIE
norapudmsl. [IpaBuna nevictBuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHUIO.
IIpeodpa3oBanue anredpanmdyeckux Bbipa:keHuii. [IpeoOpazoBanue parroHaIbHBIX, HPPALMOHAIBHBIX
CTETIEHHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.
IIpoduibHbie U MPOPEecCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COIePKaAHUS
IIpakTHYeckue 3aHATHA
Apudmerndeckne ACHCTBUS HaJ 4YHCIAMH, HaXOXJICHHE NPUOMMKCHHBIX 3HAYCHWH BEIWYHH U
MOTPEIIHOCTEeH BBIYUCICHUN (20CONMIOTHOW M OTHOCHTENBHOM), CpaBHEHHE YHUCJIOBBIX BBIPAXKECHUM.
Brluucnenune u cpaBHeHHE KOpHEH. BpinojiHeHHe pacueToB ¢ paaukaiaMmu. PenieHue mppanroHaIbHbBIX
ypaBHeHuH. HaxoxneHue 3HaueHuil cTeneHel ¢ palMoHAbHBIMU NOKa3aTtensaMu. CpaBHEHUE CTENEHEH.
[IpeoOpa3oBaHus BhIpaXEHUH, colepKaluX CTeneHu. PelieHue mokasaTtenbHBIX ypaBHEHMiA. Perienue
MPUKJIAHBIX 33]1a4.
Haxoxnenue 3naueHuit jorapudma mo mpou3BOJILHOMY OCHOBaHHIO. [lepexos OoT 0HOro OCHOBaHHUS K
npyromy. Beruucnenue u cpaBHenue norapudmos. JlorapudmupoBaHue 1 NOTEHIMPOBAHUE BBHIPAKEHUI.
[TpuOnm>xeHHbIE BBIYMCIECHUS U pELIeHUs] IPUKIaIHbIX 3a1a4. Pemenne gsorapuMuueckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPUU

OcHOBHBIE IOHATHSA

Pannannas mepa yriia. BpamarensHoe nBuxeHue. CuHyc, KOCUHYC, TAHTE€HC U

KOTaHI'€HC YHCIIa.

OCHOBHbBIC TPHTOHOMETPHYECKHE TOKIECTBA

@opmyisl npuBeaeHuss. PopMyiibl cinoxeHns. Popmyssl yaBoeHUsT POpMyIIsl MTOJIO-

BUHHOTO yI'JIa.

IIpeoOpa3oBanus NpocTeIMX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBaHre CyMMBbl TPUTOHOMETPUYECKUX (DYHKUUN B MPOU3BE/IEHUE U NPOU3BEACHHSI B CyMMY.

Bripaxkenue TpuroHoMeTpuieckix QyHKIUN yepe3 TAaHI€HC MOJIOBUHHOIO apryMeHTa.
Tpuronomerpnueckne ypapHeHHs U HEPaABEeHCTBA

[Ipocreiimme TpuroHoMeTpudecKre ypaBHeHus. [Ipocreiinme TpuroHoMeTpu4eCKUe HEPABEHCTBA.
OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHT€HC.

IIpakTHYeckue 3aHATHA

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYIIbI CIOKEHUS, YABOCHH, PeoOpa3oBaHUE CyMMBI
TPUTOHOMETPUUYECKUX (PYHKIMI B MPOU3BEACHUE, TPeoOpa3oBaHUE POU3BEIECHUS TPUTOHOMETPUIECKUX
GYHKIHA B CYyMMY.

IIpopuiabHble U NPOPeccHOHATIBLHO 3HAYUMbIE 3JJIEMEHThI coaepxkanusi PaauaHHbli MeTOx
W3MEpPEHHs YIJIOB BpallEHHUS W CBA3b C TPaJyCHOW Mepoil. 3HAKM CHHYCa, KOCHMHYCA, TaHT€HCa IO
geTBepTsiM.  [lpocreifime  TpUrOHOMETpUYECKHE  ypaBHEHHs W HepaBeHcTBa.  OOparHbIe



TPUTOHOMETpHYEcKHEe QYHKIUU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

DYHKINU, UX CBOMCTBA U TpaduKu
@yuxumuu. O0nacTh onpeneseHus U MHOXKECTBO 3HaueHUi; rpaduk (yHKIMH, MOCTpOEHUE IpaduKoB
(byHKUIMH, 331aHHBIX Pa3IMYHBIMH CIIOCOOAMHU.
CaoiictBa (QyHKOMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OrPAHUYEHHOCTH, NEPUOTUYHOCTb.
[TpomexxyTku Bo3pacTaHusi U yObIBaHMs, HAaUOOJIbIIEe W HAWMEHbIEE 3HAUYEHUS, TOUKH IKCTpEeMyMa.
I'pacdmueckas unrepnperanus. [Ipumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peajbHBIX Ipoleccax U
aBlieHUsAX. Apudmernueckue onepaunu Hax QyHkuusmu. CioxHas GyHkuus (kommnosuuus). [lonstue o
HENPEPBIBHOCTH (PYHKIIUH.
Oopatnbie ¢ynkuuu. OOmacTe omnpenesneHuss W 00JiacTh 3HadeHUM oOpatHoW (yHkuu. [paduk
oOpaTHOU (yHKIUH.
CreneHnHble, noka3are/jbHble, Jorapupmuyeckue U TpuroHomerpuiyeckue pynknuu. O0parHble
TPUTOHOMeTPUYeCKHe PYHKIMHU
Omnpenenenus GpyHKIMHA, ux cBoiicTBa U rpaduku. IIpeodpazoBanus rpadukos. [lapamienbHblil mepeHoc,
CUMMETPHSI OTHOCUTEJIBHO OCEH KOOPANHAT U CUMMETPHUS OTHOCUTEIBHO Havyajla KOOPAUHAT, CAMMETPUS
OTHOCHUTEJIBHO MPSIMOM Y = X, pacTsyKEHUE U CKATUE BIOJIb OCEH KOOPIUHAT.
IIpakTH4yecKkue 3aHATUSA
[IpuMepsl 3aBUCMMOCTEH MEXAY NEPEMEHHBIMM B PEAJbHBIX MpOLECCAX W3 CMEKHBIX JIUCLUUILIMH.
Onpenenenne QyHKIUH.
Uccnenoanue ¢pyHkuu. CBONCTBA TMHEHHON, KBaIpaTUUHOM, KyCOUHO-TMHEWHON U JPOOHO-ITMHENHOM
¢bynkuuii. HempepsiBHbie U nepuoanueckue Gpyakun. CBoiicTBa U rpaduku CuHyca, KOCHHYCa, TAaHT€HCa
u xotanreHnca. Oopatabie pyHKIMH 1 UX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE ()YHKIIHH.
ITpodunbHbie 1 MpodeccCHOHATILHO 3HAYMMbIE JIEMEHTbI COAEePKAHUS
[Toctpoenne u uyrenue rpacduxoB Qynkuwmii. [IpeoOpazoBanus rpaduxa ¢ynkuuu. ['apmoHHuUeckue
konebanus. [lpuknanneie 3agaun. IlokasarenbHele, TorapupmMuyeckie, TPHrOHOMETPUUYECKUE YPaBHEHUS
Y HEPABEHCTBA.

Hagana maTremarnueckoro aHanusa
IocaenoBarenbHocTH. CriocOOBI 3a/1aHNS U CBOMCTBA YUCIOBBIX MOCIIEI0BATEIbHOCTEM.
[lonsTe o mnpenene mnocnenoBaTenbHOCTH. CylllecTBOBaHHE Ipejesa MOHOTOHHOM OIrpaHMYEeHHOM
IIOCJIEI0BATEIbHOCTH. CymmupoBaHue IIOCJIEI0BATEIBbHOCTEM. beckone4no yObIBaromias
Tr€OMETPUYECKAsI IPOTPECCHS U €€ CyMMa.
IIpousBoanasi. IlonsTHe O MNPOU3BOAHOW (YHKIMH, €€ TeOMETPHUYECKUH M (U3NYECKUHA CMBICI.
VYpaBHeHue kacaTenbHOM K rpaduky ¢yHkuuu. IIpomsBonHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
yacTHble. [IpoM3BO/AHBIE OCHOBHBIX »JJ€MEHTapHbIX (QyHKuui. IIpuMeHeHue mnpoU3BOIHOW K
ucclieIoBaHuI0 (GYHKUIUN U mocTpoeHHto rpadukos. [IponsBoaHbie 0OpaTHON (QYHKIMH U KOMIO3ULIUU
byHKIHIH.
[Ipumepsl KCMONB30BAHUS MPOU3BOJHOM JUISl HAXOXACHHS HAWIYYLIEro peuleHHs B MPHUKIaJHbIX
3amavax. Bropas mpousBoiHasA, €€ TEOMETPUUYECKUN B (U3NUECKHil cMbICI. HaxoxaeHne CKOpoCTH is
mporiecca, 3a1aHHOr0 PopMyIIon U TpaduKoMm.
IlepBooOpa3nas m uHTerpaj. IlpuMeHeHHe ONpeneNeHHOro MHTErpaja A HaXOXACHHS IUIOAAU
KpuBoJuHenHo! Tpanermu. ®opmyna Hetorona—IJleitOnuna. [pumepsr
NPUMEHEHHS UHTErpaia B (PU3UKE U T€OMETPUH.
IIpakTHYeckue 3aHATHA
UucnoBasi MOCIEIOBATENBLHOCTh, CIOCOObI €€ 3a/JaHus, BBIYMCIECHUS YJIEHOB IIOCIEI0BaTEIbHOCTH.
[Ipenen mocnenoBarenbHOCTU. beckoHeuHo yObIBaromiash reoMerpuueckasi mporpeccusi. [IpousBoanas:
MEXaHWYECKUA W TEOMETPUYECKHUU CMBICI TPOU3BOAHOW. YpaBHEHHE KacaTelIbHOW B OOIIEM BHJIE.
UccnenoBanue GyHKIIMM ¢ TOMOIIBIO MPou3BoaHON. MHTEerpan u nepBoobpasnas. Teopema HrroTrona—
Jlertonuna. [Ipumenenne nHTErpaga K BBIYUCICHUIO (U3UYECKUX BEIMYUH U TIJIOMIA ICH.
IIpodguiabHbIe U POPECCHOHATBHO 3HAYMMBbIE 3JIeMEHTHI COACPKAHMS



[IpaBuna u Qopmynsl auddepeHnrpoBanus, TaOIUIA MPOU3BOAHBIX JJIEMEHTAPHBIX (YHKIIHMA.
Haxoxnaenue Hau6ob111ero, HANMEHbBIIET0 3HAYSHHS U SKCTPEMalIbHBIX 3HAYeHUH (DYHKIUU.

VYpaBHEHHUs U HEPABEHCTBA
YpaBHeHussi W cuCTeMbl YpaBHeHMi. PanuoHanpHble, HppalMOHANbHbIE, II0Ka3aTeJIbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMbI. PABHOCHMIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.
OcHOBHbIE TpPHEMBl HUX peUleHHs (pa3jIoKEHUE Ha MHOMKUTENM, BBEJACHHE HOBBIX HEHU3BECTHBIX,
MOACTAaHOBKA, TpapuecKuii METO).
HepaBencrBa. PannonansHble, MppalMOHAJIbHbBIE, TOKA3aTEIbHbIE U TPUTOHOMETPUYECKNE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELIEHUS.
HUcnonb3oBanue cBOiCTB M rpadpukoB QyHKIUI NPH pelieHMH YPABHEHUH M HepaBeHCTB. Meroj
UHTEpBAIOB. M300pakeHHMe Ha KOOPAWHATHOM IUIOCKOCTM MHOXKECTBA pEUICHUH YpaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHCTEM.
IIpakTHYeckne 3aHATHS
Kopuu ypaBuenwmii. PaBHOCHIbHOCTH ypaBHeHmid. [IpeoOpa3zoBanue ypaBHeHUil. OCHOBHBIE NPHEMBI
peuienus ypaBHeHuil. Pemenue cucrem ypaBHeHuil. Vcnonb3oBaHrue cBOWCTB U IpadUKOB HYHKITUH IS
pelieHusl ypaBHEHU 1 HEPaBEHCTB.
ITpodunbHbie 1 NpoPecCHOHATBLHO 3HAYNMMBbIE 3JIEMEHTbI COAEePKAHUS
[IpumeHeHne MaTeMaTUYECKUX METOJIOB JJIsl PEUIeHHs COAEeP KAaTeIbHBIX 3a/1ay U3 Pa3IUYHbIX objacTei
HayKH U NpakTuku. MHTepniperanus pe3yapTaTa, y4€T peaabHbIX OrpaHUYCHUI.

KoMOuHaTopuka, CTaTUCTHKA U TEOPUS BEPOSITHOCTEH
DJieMeHTbl KOMOMHATOPUKH
OcHOBHBIE TIOHATHS KOMOMHATOPHWKH. 3aJadyd Ha IMOJCYET 4YHCIa pa3MENICHUH, IepEeCTaHOBOK,
couetanuii. Pemenne 3amau Ha mnepebop BapuanToB. Popmyna OunHoma Herotona. CaoiicTBa
OuMHOMUHANBHBIX KO3 dunnenToB. TpeyronpHuk [lackans.
DJIEeMEHTBI TEOPHH BEPOSITHOCTEH
CoObITHE, BEPOSTHOCTh COOBITHS, CIIOKEHHUE U YMHOXKEHUE BeposiTHOCTEeH. IIoHATHE O HE3aBMCHMOCTH
coObITui. JIMCKpeTHas ciy4aiiHas BelIMYMHA, 3aKOH €€ pacrpeaeneHus. UHCIOBbIE XapaKTEePUCTUKH
JTUCKPETHOM CiydaitHOM BenuuuHbI. [loHsATHE 0 3aKOHE OOJIBIINX YUCET.
JieMeHThl MaTeMAaTH4YeCKOil CTATUCTHKHU
[IpencraBnenne naHHbIX (TAaOMUIBI, JUarpaMMmbl, rpaduku), TeHepalbHas COBOKYIHOCTh, BBIOODKA,
cpennee apudmeruyeckoe, Menuana. [loHaTne O 3amadax MaTEeMaTHYECKOW CTaTUCTUKH. Pemenue
IIPAKTUYECKUX 3a7a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
IIpakTHYecKkHne 3aHATHA
Hctopusi pa3BuTHS KOMOWHATOPUKHU, TEOPUH BEPOSTHOCTEH M CTATUCTHKU M HMX POJIb B Pa3IHUHBIX
cepax deIOBEUECKOM JKM3HeaeATesNbHOCTU. Kiaccuueckoe omnpezeneHre BepOSTHOCTH, CBOMCTBa
BEpOSITHOCTEH, TeopeMa 0 cyMMe BeposiTHocTel. [IpaBmia komOmHaTopuku. Pemenne KoMOMHATOPHBIX
3amad. Pasmemenus, couyeraHuss W nepecTaHoBKUM. buHomM HeroToma u TpeyronbHuk Ilackans.
Brruncnenne BepositHocte. [Ipukiianusie 3agaun.
IIpoduibHbIe U POPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHThI COAePKAHMS
Knaccudeckoe ompezeneHne BepOSTHOCTH, NMpPUKIaAHbIe 3afgauu. [IpencrtaBieHue NaHHBIX (TaONHILIBI,
JArarpaMmsl, rpadukn).

I'eomerpus
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
B3anMHOe pacnonokeHue IOBYyX MNpsSMBIX B HpocTpaHcTBe. llapamnenbHOCTh NpsSMONM M IUIOCKOCTH.
[TapamensHOCTh TUIOCKOCTEH. llepneHAMKYIApHOCT, NpsIMOM W IUIOCKOCTH. Ilepnenaukynsap u
HAKJIOHHAsA. YTOJ MEXIYy NpsSMOW M IUIOCKOCTBIO. [IByrpaHHBIN yroa. Yroia Mexay IUIOCKOCTSIMU.
[lepnenauKyIsIpHOCTh  JABYX  IUIOCKOCTeH. ['eomerpumueckue mpeoOpa3oBaHUs  MPOCTPAHCTBA!
MapajuleIbHbIil MEPEHOC, CHUMMETPHUS OTHOCHUTENIBHO IUIOCKOCTH. [lapamienpsHoe NpoeKTHpOBaHUE.
[Tnomans oproroHanbHOI npoekuuu. M300paxkeHne npocTpaHCTBEHHBIX GUTYP.



MHororpaHHMKH

Bepmunbl, pebOpa, Tpanum MHOrorpaHHuka. PasBeprka. MHOTOrpaHHble  yIiibl.  BBITyKibIe
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsmas u HaknoHHas npusma. IlpaBuwibHas mnpusma.
[Mapamnenenunen. Ky6. [upamuma. IlpaBunbHas mnupamuna. YcedeHHas mnupamuga. Terpasmp.
Cummerpun B KyOe, B mapajienenumnese, B npusme u nupamue. Ceyenus Ky0a, MpU3Mbl U THPAMHIBL.
[IpencraBnenue o NpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpa’ape, Kyde, OKTajIpe, J0AEKadApe U UKOCAdpe).
TeJsia 1 MOBEPXHOCTH BpalleHUA

[Mwinaap u koHyc. YcedeHHbIH KoHyc. OcHOBaHMe, BbICOTa, OOKOBas IMOBEPXHOCTb, OOpazyroluasd,
pasBepTka. OceBble CEUEHHUs U CEUYeHMs, MapajuienabHble ocHoBaHMio. Illap u cdepa, ux ceuyeHwus.
KacarenbHast 10cKOCTh K cdepe.

N3mepenus B reomeTpuu

O6wem u ero msmepenue. Muarerpansnas gopmyna odbema. @opmyinsl o6bema Kybda, IPSIMOYTOIBHOTO
napajiesienunesa, Npu3Mbsl, TUIMHIPA. PopMynbl 00beMa mupaMuibsl U KoHyca. DOpMyIIbl IO IH
MOBEPXHOCTEH HHIMHIpPa W KOoHyca. Popmynbl oObema mapa u 1womaau cgepsl. [lomobue Tem.
OTHo1eHus niouiaeil NoBepXHOCTeH U 00bEMOB MOI0OHBIX TEl.

KoopauHatbl 1 BEeKTOPbI

[IpsimoyronbHas (JeKkapToBa) CUCTEMa KOOPJAUHAT B IpocTpaHcTBe. DPOpMyIia pacCTOSTHUS MEXIY BYMsI
TOUKaMH. YpaBHEHUs cdepsl, IIIOCKOCTU U NpsMoi. Bekropel. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxxeHue BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4HUCIIO. Pa3noxeHue BeKTOpa MO HAIpaBlE€HUSM. YTOI
Mexay aByms BekTtopamu. [Ipoekmus BekTopa Ha ock. KoopaunaTe! Bekropa. CkansipHOE MPOU3BEACHUE
BEKTOPOB.

IIpakTnyeckue 3aHATHSA

[Ipu3Haky B3aMHOIO PacIoONIOKEHUS MPAMBIX. YTOJI MEXIY NpsMbIMU. [leprieHauKynsap U HaKJIOHHAs K
IUIOCKOCTH. YTOJ MEXIY IpPSIMOW M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pPAacCIOJIOXKEHUHU INPSMOM U
mwiockoctd. Teopema o0 Tpex nepneHAuKyisipax. IIpusHakum u  CBolicTBa NapajuIEIbHBIX H
NEPIEHIUKYIAPHBIX MI0cKocTel. [lapamienbHoe NpoeKkTUpoBaHue U ero cBoiicTea. Teopema o miomaau
OpPTOrOHAJILHOW IPOEKUUH MHOIOYyrojbHHKA. B3anMMHOe pacrnosnokeHue HpOCTPAaHCTBEHHBIX (QUTYD.
Pa3znuunble BUBl MHOTOTpaHHUKOB. VX m3o00paxenus. Bunel cummerpuil B npoctpancTBe. CUMMeETpus
TE€N BpalleHWss ¥ MHOTOTPAaHHUKOB. Berumcnenue momaneii m oObemoB. Bekrtopsl. JlelicTBusi ¢
BeKTOpamH. JlekapTroBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE. YPAaBHEHHE OKPYXKHOCTH, chepsl,
mwiockoctd. Paccrositnme Mmexnay Toukamu. JleMcTBHSL ¢ BEKTOpamMH, 3aJaHHBIMH KOOPAMHATaMH.
CkansipHOE TNIPOU3BEACHHUE BEKTOPOB. BEKTOpHOE ypaBHEHHME MNpsSMOM M IUIOCKOCTH. Mcmonb3oBaHue
BEKTOPOB IIPH 10Ka3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

IIpoduiabHbIe U NPOPECCHOHATBHO 3HAYMMBIE JIEMEHTHI COACPKAHMUS

B3aumHoe pacnonoxeHue NpsAMbBIX M IUIockocTed. CedeHus, pa3BEPTKHM MHOrorpaHHukoB. Ilmomane
MOBEPXHOCTU. PaccTosHue OT TOYKM [0 IUIOCKOCTH, OT HPSIMOM JO IUIOCKOCTH, PACCTOSHUE MEXITY
IUIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIMMUCS TMPSAMBIMH, MEXAY HPOU3BOJBHBIMU (QUTypaMu B
npoctpancTBe. Vcnonb30BaHne KOOpAUHAT M BEKTOPOB IMPH PELIEHUMH MAaTEMaTHYECKUX U MPHUKIaJIHBIX
3a/1ay.

Jlist BHEAyJUTOPHBIX 3aHATHM CTYIEHTAM HapsAy C PELICHHEM 3aay U BBINOJIHEHUs IPAKTUYECKUX
3aJJaHUi MOJKHO TPEJUIOKUTh TeMbl HCCIe0BaTeIbCKUX U pedepaTuBHBIX pabOT, B KOTOPHIX BMECTO
Cepuil OTHENbHBIX MENKHUX 3a/Ja4 W YIPAKHEHUH NpPEeASaraloTcsl CIOKETHBIC 3a/laHus, TpeOyrolue
JUINTEIbHOW paboThl B paMKax OJHOM MaTeMaTH4ecKOoW CHUTyalluu. OTH TEMbl MOTYT OBITh Kak
VHJMBHUIyAJIbHBIMA 33JaHUSIMU, TaK U TPYIIIOBBIMH JIJII COBMECTHOT'O BBITTOJIHEHHS MCCIIETOBAHNS.



TeMbl pedpepaToB (I0KJIAT0B), HCCIET0BATEIbCKUX IPOEKTOB

HenpepsiBHBIC ApOOH.

ITprMeHeHNE CIOXKHBIX POLIEHTOB B pacyeTax.
[TapannenbHOE TPOEKTUPOBAHUE.

Cpennue 3HaUY€HUS U UX IPUMEHEHUE B CTATUCTUKE.
BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrioxeHue TapMOHUYECKUX KOJICOaHMIA.

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[IpaBunbpHBIE U OTYNIPABUIIBHBIE MHOTOIPAHHUKHU.
KoHnueckue ceueHus U UX IpUMEHEHUE.

[Toustue muddepeHnmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyiu.

HccenenoBanue ypaBHEHHU U HEPABEHCTB C IIAPAMETPOM.
[TpyMeHeHNEe KOMIUIEKCHBIX YMCEN B Pa3IMYHbIX AUCLUIIIINHAX.
TpuroHomeTpusi B pa3IMuHbIX JUCLHUIUIAHAX.

Anre6pa JOTHKHU AJI TOCTPOCHUS PENIEHHBIX CXEM.



TemaTnueckoe MIAHKPOBAHME

[lpu peanmuzanmu coaepxkaHus oO0IIe00pa30BaTENbHON YyueOHOH IucIMIIMHBL «MaremaTuka:
anreOpa ¥ Havajga MaTEeMaTHYECKOTO aHajau3a; reomeTpus» B npeaenax ocsoeHnus OITOIT CITO na 6aze
OCHOBHOTO 0O0IIIero oOpa3oBaHUs C IOJYyYEHHEM CpEIHEro oOImero ooOpa3oBaHUsA, IO MNpodeccuu
cpennero npodeccuonaabHoro oopazosanus 43.01.09 [Tosap, koHaHTED

MaKkcHUMasbHas yueOHas Harpy3ka oOydaromuxcsi COCTaBIISIeT:
— 228 yacoB, U3 HUX ayauTopHas (00s3aTeNbHAs) Harpy3Ka 00yJarOIIUXCsl, BKITIOYAs TPAKTUICCKHE
3aHATUS, — 228 4acoB;

Bup yueOHoii padoThl KoimuecTBo yacos
AynaurtopHble 3ausaTus. Conep:kanue o0ydyeHust

Bsenenue 2
PasBurtue nonsTHs o yncie 10
Kophu, crenenu, orapudmsr 28
[IpsiMbIe U TITIOCKOCTH B TPOCTPAHCTBE 20
Kom6unaropuka 12
KoopauHatsl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPUHU 30
OyHKIMH U TpaPuKH 18
MHoOrorpaHHUKHU ¥ KpyTJble Tena 25
Hagana maTemMaTiaeckoro aHaimsa 23
WHTerpan u ero npumMeHeHue 14
DneMeHThl TEOpUHM BEpOSATHOCTEW M MareMaThueckoi | 11
CTaTUCTUKH

VYpaBHEHUS U HEPABEHCTBA 19
Hroro 228

IIpome:xxyTouyHast arrecranus B popMe dK3aMeHa




XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM 1eATEeJbHOCTH CTY/ICHTOB

Coaeprxanue o0yueHust

XapakTepucTHKA OCHOBHBIX BUJOB 1eATEJILHOCTH CTY1€HTOB
(Ha ypoBHe y4eOHbIX el CTBHII)

BBenenue O3HaKOMJICHHUE C POJIbIO MATEMAaTUKHU B HAyKe, TEXHUKE, JKOHOMHKE,
B MH()OPMAIIMOHHBIX TEXHOJOTUSAX U MIPAKTHYECKOHN JEITeIHHOCTH.
O3HaKOMJICHHE C LEISIMH U 33JJa9aMK U3YYCHHS MaTEMaTHKHU IS
oBIIagcHUA crenuanbHocThio CITO

Anrebpa

Pa3zBuruHe nNOHATHS O
qucJje

Beimonnenue apudMeTuueckux AeMCTBUI HAJl YUCIIaMH, COYeTast

YCTHBIE U INCbMEHHBIE ITPUEMBI.

Haxoxaenne npuOImKeHHBIX 3HAYCHU BETMYHH U TIOTPEITHOCTEH
BbIUUCIICHUH (a0COIIOTHON M OTHOCUTENBHOI); CPaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxxnenue ommnOoK B npeoOpa3oBaHUSIX M BBIYUCIECHUSAX (OTHOCHUTCS KO
BCEM IIYHKTaM IIPOrpaMMBbl)

Kopun,
Jorapugmsi

CTeNeHH,

O3HakoOMJIEHUE C MOHATHUEM KOPHS N-I CTENEeHM, CBOMCTBAMHU PAIUKAIOB U
MpaBUJIAMU CPAaBHEHUSI KOPHEM.

dopMyIHpOBaHUE ONpPEAEIICHUsS KOPHS M CBOWCTB KOpHEW. Bwluucienue u
CpPaBHEHUE KOPHEM, BBINIOJIHEHUE MPUKUIKH 3HAYCHHS KOPHS.
[IpeoOpazoBaHre 4YHCIOBBIX W OYKBEHHBIX BBIPAKECHHUIA,
paauKaibl.

Bremonnenune  pacdueroB 1o (GopmylaM,  CoOAEpKaIlIUM
OCYIIECTBIISIST HEOOXOIUMBIC TTOJICTAHOBKHU U TIpeoOpa3oBaHUsI.
OrnpeneneHne pPaBHOCUIBHOCTU BBIPQXKEHUH C paJuKalamH.
HMppalrOHAJIbHBIX YPaBHEHHUM.

O3HaKOMJIEHUE C OHITHEM CTEIEHU C IEHCTBUTENIbHBIM [TOKA3aTEIIEM.
Haxosx/ienue 3HaueHH CTEeTIeHH, UCTIONB3YS ITPU HEOOXO0IUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA.

3anuceiBaHUE KOPHS N-U CTENEHU B BUJIE CTETICHU C IPOOHBIM TMOKa3aTeleM U
HA000pOT.

@opMyJIMpOBaHHE  CBOMCTB  CTeneHEH. BpruncieHne  cremeHend ¢
palMOHAIIBHBIM I1OKA3aTeNIeM, BBIMIOJIHEHUE INPUKUJKU 3HAYEHUS CTEIEHU,
CpPaBHEHUE CTETICHEN.

[IpeoOpazoBaHre YHCIOBBIX W OYKBEHHBIX BBIPAKECHUN, COJEPIKAIIUX
CTEIEeHU, TPUMEHSISI CBOMCTBA. PellleHre noka3aTenbHbIX YPABHEHHIA.
O3HakoMJIEHUE C TPUMEHEHHEM KOpPHEH U CTENEeHEel MNpu BBIYUCICHUU
CpEIHUX, JEIEHUN OTPE3Ka B «30JI0TOM Ce€YeHUn». Perienue

MPUKJIAJHBIX 3a7a4 Ha CJIIOYKHBIE TPOLEHTHI

coJIepKaIux

paauKalbl,

Pemenue

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHHU I

Bremonnenne mnpeoOpa3oBaHMil BbIpaK€HUHM, TNpUMEHEHHE (Gopmy,
CBSI3aHHBIX CO CBOMcTBaMHM cTemeHed M Jjorapudmos. Ompenenenue
o0jacTy JTOMYCTHUMBIX 3HAYEHHM JOrapu(MHUECKOro  BbIPAKEHUS.
Pemenue norapupmMuuecKkux ypaBHeHUN

OCHOBBI TPUTOHOMETPUU

OcHOBHBIC TOHATHSA

W3yuyenue paiuaHHOr0 METOJa U3MEPEHHUs YIJIOB BpALCHUSA U

UX CBSI3U C rpalycHON Mepoil. 3o0paskeHue yriioB BpallleHus Ha
OKPY’KHOCTH, COOTHECEHHUE BEJIMYMHBI YIIIa C €r0 PACIIOI0KEHUEM.
dopMyIHpOBaHUE OIPEIETICHUI TPUTOHOMETPHUYECKUX (YHKIUI

JUIsL YIJI0B IIOBOPOTa U OCTPBIX YIVIOB MPSIMOYIOJBHOIO TPEYrOJIbHUKA U
00BsICHEHUE HX B3aUMOCBSI3H

OcHoBHbBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB ISl BBIYMCICHUS
TPUTOHOMETPHYECKH e 3HaYEHUI TPUTOHOMETPUUECKUX (YHKIIUI 110 OJJHON U3 HUX

TOKAECTBA

IIpeoOpa3zoBanus N3ydyeHne 0CHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYJIbI CIIOKEHHUS,
NpocTemux yIIBOCHHUS, IPE0OPa30BaHUS CYMMbI TPUTOHOMETPUUECKUX (PYHKITHI

TPUTOHOMETPUYECKUX

B IMMPOU3BCACHNE U MMPOU3SBCACHNA B CYMMY W IIPUMCHCHHUEC IIPU BBIYMCICHUN




BbIPAKEHU I

3HAYCHU A TpI/Il"OHOMeTpI/I‘ICCKOFO Bblpa)KeHI/IH nu YHpOH_IGHI/ISI Ccro.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUH TOYEK HA €AUHUYHOU
OKPY)KHOCTHU M TPUMEHEHHE UX IS BBIBOAA (hOPMYIT TPUBEICHHS

IIpocreiimmue
TPUTOHOMETPHYECKHUE
YPaBHEHUA U
HEPABEHCTBA

Pemenue mo ¢opMynaM M TPUTOHOMETPHUYECKOMY KPYI'y MPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHECHHM.

[TpumeHneHne oOUIMX METOIOB PELIEHUs YypaBHEHUH (IIpUBEJICHUE K
JUHEHMHOMY, KBaJpaTHOMY, METOJ DAa3JIOKCHHS Ha MHOMKUTENH, 3aMEHBI
IIEPEMEHHOI) IIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHue oTMeuaTb Ha KpPYre PElIeHUs NPOCTEHINNX TPUTOHOMETPUYECKUX
HEPABCHCTB

APKCHHYC, aPKKOCUHYC,
APKTAHI€HC YUCJIA

O3HakOMJICHHE C TOHSITHEM OOpPATHBIX TPUTOHOMETPUUECKHX ()YHKIUH.
N3ydeHue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHIeHca

yucna, (HopMynupoBaHHE HUX, M300pakeHHE Ha EAMHMYHOU OKPYKHOCTH,
MIPUMEHECHUE TIPU PEIICHUYU YPABHCHHIA

DYHKIUU, UX CBOMCTBA U TpadUKu

DyHKIUH.

ITonsiTHe 0
HeIpepbIBHOCTH
GyHxuun

O3HaKOMJIEHHE C MTOHATHEM IEPEMEHHOM, IpUMEpaMH 3aBUCHUMOCTEN MEX1y
IIEPEMEHHBIMH.

O3HakoOMJIEHHE C TIOHSATHEM rpaduka, onpeaeieHne MPUHAIIC)KHOCTH TOUKH
rpapuky ¢yHkuuu. Omnpenenenue no ¢opmyse MpocTellield 3aBUCUMOCTH,
BUga ec¢ rpaduka. Beipaxkenwe mo ¢opmysie OIHON TEpeMEHHOW uepes
JIpyTHe.

O3HakomIIeHHE ¢ omnpeaesieHneM (QyHKIHH, (OPMYITUPOBAHUE €TO.
Haxosxnenue o6sacTu onpeseeHus 1 006JacTy 3HaueHu QyHKImu

CpoiicTBa QyHKIIUM.
I'padpmueckas
HHTepIpeTanus.
ITIpumepnl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peanbHbIX

npoueccax u ABJICHUAX

O3zHakoMJieHHE ¢ MpuMepaMu (PYHKIMOHAIBHBIX 3aBUCHUMOCTEN B pealbHBIX
IIpoLeccax U3 CMEXHBIX TUCLHUIUINH.

O3HaKkoMJIEHHE € JJOKa3aTebHBIMU PACCYXICHUSIMHU HEKOTOPBIX

CBOWCTB JIMHEHHON M KBajpaTHUHOW (YHKUMH, NPOBEJEHUE HCCIEIOBAHUS
JUHEHHON, KYyCOYHO-TMHEHHOM, JApOoOHO-TMHEHHOW M KBaJApaTUYHOMN
¢bynkuui, nmoctpoeHune ux rpa¢pukoB. IlocTpoeHne u ureHue rpadukoB
¢yukuil. UccnenoBanue QyHKIMH.

CocraBnenue BUJIOB (YHKIMH 1O JAHHOMY YCJIOBMIO, pEIIEHHE 3ajad Ha
’KCcTpeMyM. BrinonHenne npeobpazoBanuil rpaduka GQyHKIUN

Oo0paTHbie pyHKIMHN

N3yuenune nmoHATUS 0OpaTHOM (DyHKIMH, ONpeseseHre BUAA U MOCTPOEHHE
rpaduka oOpaTHOW GYHKIHUM, HAXOXKACHHE €€ OOJacTH ONpeneseHUs U
oOmactu 3HaueHuil. [IpuMeHeHue cBOWCTB (GYHKIMH TpU HCCIEIOBaHUU
YPaBHEHUH U PELICHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJIEHHE C MIOHSTHEM CIIOKHOU (DYHKIIUU

CreneHHble,
NMOKa3aTeJIbHbIE,
Jorapupmuyeckue
TPUTOHOMETPHYECKHUe
(pynkuum.

OopatHbie
TPUTOHOMETPUYeCKHUe
byHxunn

Brruncnenue 3HaueHUN QYHKIMM 110 3HAYEHUIO apryMeHTa.

OmnpeneneHue TMOJIOKEHUS TOYKM Ha Tpaduke MO ee KOOpAMHATaM H
Hao000pOT.

Hcnonb3oBaHue CBOMCTB (PYHKUMH Ui CpaBHEHHsI 3HAUEHUH CTerNeHed U
JorapudMoB.

[TocTpoenne rpaKOB CTENEHHBIX U JOrapuPpMHUUECKUX HYHKINH.

Pemennie noka3aTenbHbIX U JJOTapU(PMUUECKUX YPaBHEHUN M HEPABEHCTB IO
M3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHME C TIOHATHEM HENPEepbIBHON Mepruoaudeckord (QyHKIHH,
(dbopMynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHE UX TPaPUKOB.
O3HakoMJIEHHE C TMOHSATHEM TapMOHUYECKHX KojeOaHui W NpuMepaMu
rapMOHUYECKUX KoJeOaHWH Ui ONMUCAaHUs MPOLECCOB B (U3UKE M JPYTruX
00acTsAX 3HaHUS.

O3HakoMJIeHHE C TIOHATHEM pa3pbIBHOM MepUOJUYEcKOr  (pyHKIMH,
(dopMynupoBaHUE CBOWCTB TaHIM€HCAa M KOTaHIEHCa, IIOCTPOEHUE HX
rpauKoB.

[Ipumenenue CBOICTB byHKIMHA TU1st CpaBHEHUS
TPUTOHOMETPHUYECKUX (YHKUIUH, pEIICHUS] TPUTOHOMETPHUECKUX
YpaBHEHUU.

3HAYCHUH




[Toctpoernne rpadukoB OOPATHBIX TPUTOHOMETPUYECKHX (YHKUUH U
oIpeJieTIeHne 1o rpaKaM MX CBOMCTB.
Brinonnenue npeobpa3zoBanus rpaguKoB

Hauana MmaTeMaTH4eCcKOT'0O aHaJIM3a

ITocaenoBaTeILHOCTH

O3HakOMJIEHHE C MOHSTHEM YMCIOBOM MOCIEA0BATEIbHOCTH, Cioco0aMu ee
3aJlaHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3HakoMJIEHUE C OHATHEM IIpeJieNa MOCIEA0BaTEIbHOCTH.

O3HaKOMJICHHE C BEIYHUCICHHEM CyMMbl OECKOHEYHOTO YHCIIOBOTO

psiga Ha TpUMEpe BBIYUCIEHUS CYMMBI OECKOHEYHO YObIBaroIen
reOMETPHUYECKOI mporpeccun. Perenne 3amad Ha MpUMEHEHHE (HOPMYIIBI
CYMMBbI 0€CKOHEYHO yOBIBaIOIIEH reOMETPUUECKON MPOrpeccuu

IIpousBonHass u  ee
NpUMEHeHHue

O3HaKOMJIEHHUE C TOHATHEM ITPOU3BOIHOM.

N3yuenne u (opMyauMpoBaHHE €€ MEXaHMYECKOr0 U T'€OMETPHUYECKOro
CMBICIAa, M3YyYEHUE QJITOpPUTMA BBIUMCIECHHUS IPOU3BOJAHON Ha IpPUMEpPE
BBIUMCIICHUSI ~MTHOBEHHOH CKOpPOCTM M YIVIOBOro  Ko3(¢uiueHra
KacaTeJIbHOM.

CocraBieHue ypaBHEHHUs KacaTeabHOM B 00ILEM BU/IE.

YcBoenue npasui qudGepeHIpOBaHUS, TAOTHIIBI IIPOU3BOIHBIX
3JIEMEHTapHbIX (PYHKUUH, TpUMEHEHUE Il JU(PepeHIupOBaHUS

(GyHKIMH, COCTaBJIEHUSI yPAaBHEHUS KacaTEJIbHOM.

N3yueHnne TeopeM O CBS3M CBOWCTB (DYHKUMHM U  I[POU3BOAHOM,
(bopMyIIMpOBKa HX.

[TpoBeneHue ¢ MOMOILIBIO IPOU3BOJIHON HCCIIEAOBAaHU (YHKLUHU, 33JaHHOM
bopmyIoit.

YcTaHoBIIEHHE CBSA3M CBOMCTB (DYHKLIMU M ITPOU3BOIHOM 10 UX rpadukam.
IIpuMeHeHne MpOU3BOJHON /U1 PELICHHMS 3a]]a4 Ha HaX 0K ICHHE
HauOO0JIbIIEr0, HAUMEHBIIET0 3HAUCHHSI U Ha HaX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas
1 HHTErpaJ

O3HaKOMJICHHUE C TOHATHEM MHTErpaia u NepBooOpa3HON.

W3yueHue mpaBuia BEIYUCIEHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—IJleiiOHuna.

Pemenue 3amad Ha CBs3b IEpBOOOPA3HONW M €€ MPOU3BOAHOM, BBIYMCICHHE
NepBOOOpA3HOM /JIsl JAHHON (PYHKIIMH.

Pemenue 3asa4 Ha NMpUMEHEHHE MHTErpaja Jisl BhIYMCICHUS (PU3MUYECKHX
BEJINYMH W TUIOIIAICH

YPaBHCHI/IH 1 HCPABCHCTBA

YpaBHeHus1 U CHCTEMBbI
ypaBHeHHH
HepaBencrBa ]|
CHCTeMbl HEPABEHCTB

C ABYMS MEPEMEHHBIMHU

O3HakoMJIEHHE C MPOCTEHIIMMU CBEIECHUSMU O KOPHSX alreOpandecKkux
YPaBHEHUH, OHATUAMU UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM.
N3yuenne TeopuM pAaBHOCWIBHOCTH YPAaBHEHHW M €€ NPUMEHEHUS.
IloBTOpeHHe 3amucu  pelleHus CTAaHJApPTHBIX YPaBHEHHUM, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUH ISl CBEACHUS K CTaHIAPTHOMY ypaBHEHHUIO.
PemeHne  palMOHAIBHBIX,  HUPPALMOHAIBHBIX,  IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUM U CHCTEM.

Hcnonb3oBaHue CBOMCTB U TpaduKoB (DYHKIMH /Ui pelieHus ypaBHEHHU.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenne ypaBHeHNI ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3I0KEHUS

Ha  MHOXWTEIW, BBEICHHS  HOBBIX  HEU3BECTHBIX, IOJICTAHOBKH,
rpaguyecKoro MeToa).

Pemenue cuctem ypaBHEHHH ¢ MPUMEHEHHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakomsieHHME C  OOLIMMM  BONPOCAMHM  PELICHHS HEpaBEeHCTB U
MCIIOJIb30BaHNE CBOMCTB U IpauKoB (QYHKIMI IpU pEelIEHUN HEPABEHCTB.
PemeHne HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM DPa3InYHbIX
Croco0oB.

IIpuMeHeHHEe MaTeMaTU4EeCKUX METONOB [UIS PEIICHMS COAEPKATEIbHBIX
3ajjad M3 Pas3IMyYHBIX OoOjacTel HAayku M INpakTUku. MHTepmpetnpoBaHue
pPE3yIbTATOB C YYETOM pEaIbHbIX OIPAaHUYEHUN

DneMeHThl KOMOUHATOPUKH, TEOPUHU BEPOSTHOCTEN U CTATUCTUKU




OcHOBHBIC MTOHATHSA
KOMOUHATOPUKH

N3yueHne mpaBuia KOMOMHATOPUKHU U IPUMEHEHHUE TTPU PEIICHUH
KOMOWHATOPHBIX 3a7a4.

Pemenne KOMOMHATOPHBIX 33724 METOI0M Iepedopa U Mo MPaBUITY
YMHOXXEHUS.

O3HakomJieHHE € TOHATUAMH  KOMOMHATOPUKH:  pa3MEIICHUSMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (POPMYJIaMHU JJIs1 X BBIYMCICHHUS.
OO0BbsicHeHHEe U TPUMEHEHUe (HOPMYIT ISl BRIYUCIICHUS Pa3MEIICHUH,
NEPECTAaHOBOK U COYETAHU MPU pEeLICHUH 3aad.

Osnakomiienne ¢ Ounomom Hetorona u tpeyrosnbaukom Ilackans.

Pemienne mnpakTMuecKMX 3a7ad C MCIOJB30BAaHUEM MOHATUH U MpaBUil
KOMOMHATOPUKH

DJieMeHTbI TEOPUHU

I/I3yquI/Ie KJIaCCHYECKOI'O OIIPCACIICHUA BCPOATHOCTH, CBOMCTB

BeposATHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTpenune npumMepoB BBIUUCICHUS BEPOSITHOCTEN. Pemenue

3a]1a4 Ha BbIUMCIIEHUE BEPOSITHOCTEN COOBITUI
IIpeacrasienue O3HakoMJIEHME C  MPEJICTaBICHMEM  YHCIOBBIX  JAHHBIX M HX
JAHHBIX XapaKTEPUCTUKAMH.

(Tabauubl, IMATPAMMBI,
rpaguxn)

Pemrenue npakTrueckux 3a1a4d Ha 00padOTKY YMCIOBBIX JaHHBIX,
BBIYKCIICHUE UX XAPAKTECPUCTUK

I'eomerpus

IIpsiMmble 1 MJIOCKOCTH B
MPOCTPAHCTBE

@opMynMpOBKa U IPHUBEACHUE JOKA3aTENIbCTB IIPU3HAKOB B3aHUMHOIO
pacnoyIoKeHusl MpsMBIX M IUIOCKOCTEW. Pacro3HaBaHuMe Ha yepTexax u
MOJEISAX Pa3IM4YHBIX CIIy4aeB B3aUMHOIO pAaCIOJOXKEHUS NpPAMBIX U
IJIOCKOCTEM, AapryMEHTHPOBAaHHE CBOHUX Cyx)JIeHHU. DopmynupoBaHue
OINpECIICHUN, TPU3HAKOB U CBOWCTB MApaJUIEIbHBIX U NEPIEHANKYISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BeimonHeHue  MOCTPOEHMsI  YIJIOB  MEXAY INpAMbBIMH, IpsAMOM U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSMH 110 OIMCAHUIO, PACIO3HABAHHME MX HA
MOJEIIAX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOIOKEHUS IPSIMBIX U IUIOCKOCTEN
IIPU PELICHUH 3a/1a4.

N300paxeHnne Ha pHUCYHKax M  KOHCTPYHPOBAaHME Ha  MOJENSIX
NEPIEHIUKYJIAPOB M HAKIOHHBIX K IUIOCKOCTH, HNPSIMBIX, NapalIeIbHBIX
MJIOCKOCTEH, YIJIOB MEXIYy MNPSIMOM M IUIOCKOCTRIO M OOOCHOBaHHUE
IIOCTPOEHHS.

3a]1a4 Ha BBIYMCIICHHE T€OMETPUUECKUX BeTN4nH. ONMCBhIBaHNE PACCTOSHUS
OT TOYKH A0 IUIOCKOCTH, OT IPSAMOU JO IUIOCKOCTH, MEXAY INIOCKOCTAMHU,
MEX1y CKPEUIMBAIOLUIMMHUCS MPSAMBIMH, MEX/y TPOU3BOJIBHBIMU (pUrypamu
B IIPOCTPAHCTBE.

@opMyJIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM CyleCcTBOBaHMs, CBOMCTBA).

N3o0pakeHune Ha yepTeKax U MOJEISIX PACCTOSIHUS 1 000OCHOBaHHUE

CBOMX CyxJIeHud. OmnpeneneHue M BBIUMCIEHHE  pAacCTOSHUN B
npoctpanctse. [Ipumenenue Gopmyn U TeopeM MIAHUMETPUU ISl PEIICHUs
3az1ay.

O3HaKkOMJIEHUE C OHATHEM MApaJuUIeIbHOIO MPOEKTUPOBAHUS U €T0
corictBaMu. DPOpMyIUPOBAaHUE TEOPEMBI O IUIOLIAAM OPTOrOHAIBHOU
MIPOEKIIMN MHOTOYTOJIbHUKA.

[TpumeHeHue Teopun Asi 000CHOBAHUS MTOCTPOEHUH U BBIYMCICHUM.
ApryMeHTHpOBaHUE CBOMX CYXIEHUW O B3aUMHOM PACTIOJIOKEHUH
IPOCTPAHCTBEHHBIX (UTYD

MHororpaHHuMKH

Ornucanne 1 XapaKkTePUCTHKA Pa3TUIHBIX BUIOB MHOTOTPAHHUKOB,
MEePEUUCIICHUE UX DJIIEMEHTOB U CBOWCTB.

H300paxeHre  MHOTOTPAHHMKOB W BBIIIOJHEHHE  IOCTPOCHUS  Ha
M300paXEHUSIX U MOJIEIISIX MHOTOTPAHHHUKOB.

Brruncnenne TuHEHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX




KOH(UTypanusax, apryMeHTUPOBAHUE CBOUX CYKICHUH.

XapakTepucTUKa U HU300paX€HHE CEUEHUs, Pa3BEPTKH MHOIOTPaHHUKOB,
BBIYMCIICHUE IUIOIIAIEH TOBEPXHOCTEH.

[TocTpoenue mpocredmux ceueHui Kyda, mpu3Mel, mupamMusl. [Ipumenenue
(aKTOB U CBENICHUI U3 TUIAHUMETPHH.

O3HakoMJIeHHE C BHMJIAMM CUMMETPHUH B MPOCTPAHCTBE, (HOPMYIMPOBAHUE
OIIPEIETICHUIN U CBOMCTB. XapaKTEPUCTUKA CUMMETPHUH TEJ

BpAILCHUS U MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PELLICHUH 3a/1a4.

Hcnonb3oBaHue  NPUOOPETEHHBIX  3HAHMM U1 HUCCIENOBaHUS U
MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJHEHUE PUCYHKOB

110 YCJIOBUSIM 3a/1a4

Tena u moBepxHoCcTH
BpAallleHUus

O3HakoMJICHUE C BUJIaMU TeJl BpalieHus1, GopMyJIHpOBaHUE UX ONpEIeICHUI
U CBOMCTB.

@opMyJIMPOBAHME TEOPEM O CEUCHHHM IIapa IUJIOCKOCThIO M IIOCKOCTH,
KacaTeJbHOH K cdepe.

XapakTepucTUKa U U300paKEHNE TN BPAILICHUS, UX Pa3BEPTKH, CCUCHUS.
Pemienue 3agau Ha MOCTPOEHHUE CEYEHWM, BBIYHMCIICHUE JJIMH, PACCTOSHUM,
yrioB, iomazaeil. [lpoBenenue qokazarenbHbIX pacCyKICHUM

MIPY PEUICHUH 3a1a4.

[IpruMmeHeHne CBOWCTB CUMMETPUU IIPU PELICHUM 3ajJa4 Ha Tejla BpalleHHS,
KOMOMHAIIHAIO TEII.

N300paxeHre OCHOBHBIX KPYTJIBIX TE€N U BBHIMOJHEHHE PUCYHKA 110 YCIOBHUIO
3aJauu

HN3mepenus
reoMeTpuu

O3HakoMJIeHHME C TOHATHSAMHU IUIOW@AM M o0beMa, aKcuoMaMu H
cBoiicTBamHu. PemieHne 3a7ad Ha BBIYHCIICHHUE TUIOMIAICH MIIOCKUX (QUTYD C
IPUMEHEHUEM COOTBETCTBYIOIIMX (opMyn U (akTOB U3 IIAaHUMETPUU.
N3ydyeHue TeopeM O BBIYMCICHUHM OOBEMOB IPOCTPAHCTBEHHBIX TEIl,
peleHye 3a1a4 Ha puMeHeHne (GopMys BbIUUCIeHUsT 00beMoB. M3yueHue
(dbopMy AJi BBIYUCICHUS TUIOIIAJIEH TOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ
BpaileHus1. O3HaKOMJIEHHE C METOAOM BBIYHCIIEHHS TUIOIIAN TOBEPXHOCTH
chepsl. Pemienne 3amad  Ha BBIYMCIIEHHE IUIOHIAJIEd IOBEPXHOCTHU
IIPOCTPAHCTBEHHBIX TEII

Koopaunarsl
BEKTOPBI

O3HakoMJIEHHE C NOHSATHEM BeKTopa. M3ydeHHe neKkapTOBOW CHCTEMBI
KOOPJIHMHAT B NPOCTPAHCTBE, IIOCTPOCHUE 10 33JaHHBIM KOOPJIWHATAM TOYEK
U IUIOCKOCTEH, HaxXOXXJIEHUE KOOpAMHAT ToueK. HaxoxneHue ypaBHEHUU
OKPYXHOCTH, c(pephl, IIIOCKOCTH. Boruriciienue paccToSHUNA MeX1y TOUKaMU.
W3yyeHnue CBOWCTB BEKTOPHBIX BEIMYMH, MPABWI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, NPABWJI HAXOXKIECHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, ITPaBUJI ICUCTBUI C BEKTOPaMU, 3aJaHHBIMU KOOPJAUHATAMH.
IIpuMeHeHne TeopHuy pY PEIICHUH 3a7a49 Ha JEHCTBUS C BEKTOPAMH.
W3yyenue CKaJpHOrO IIPOU3BEIAECHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUS
OpsAMOM M IUIOCKOCTH. lIpumeHeHue Teopuu IpyU pelIeHHH 3a1ad Ha
JIECTBHSI C BEKTOPAMH, KOOPAMHATHBIN METO/, IPUMEHEHUE

BEKTOPOB Il BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSTHUM.

O3HakoMJIEHHE C JOKA3aTelbCTBAMH TEOPEM CTEPEOMETPHM O B3aWMHOM
PacCIOJIOKEHUU IIPSIMBIX U IUIOCKOCTEH € UCIIOJIb30BAHUEM BEKTOPOB




o

Y4yeOHO-MeTOAMYECKOE M MATEePHAJBLHO-TEXHHYECKOEe olecnevyeHHe MPOrpaMMbl y4eOHOM

AUCHUILINHBI «MaTeMaTHKa: ajaredpa U Ha4aJa aHAJIM3a, TeOMeTPHUsD)

OcBoeHue nporpaMMbl HMHTErpHUpOBaHHOM yueOHOW mucuuruiiael B I'BIIOY PX YTTuC,
peanu3yromeM 00pa3oBaTeNbHYIO MPOrpaMMy CpeAHEro o0Iero odpa3oBaHMs B TpeAeiax OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOTO OOIIIETr0 00pa3oBaHUs, pealn3yercs B yueOHOM KaOWHETE, B KOTOPOM
MMEeTCsl BO3MOXKHOCTh 00€CIeunTh CBOOOAHBIN aoctynm B MHTepHET BO BpeMs y4eOHOTO 3aHATHA H
nepuo] BHEY4eOHOI 1eATeIbHOCTH 00yYarOIINXCS.

[Tomemenue kabuHeTa yaoBiaeTBOpseT TpeOoBaHUAM CaHUTAPHO-IIHAEMUOJIOTMYECKUX TIPABUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THIOBBIM OOOpPYIOBaHHMEM, YKa3aHHBIM B
HACTOAIIMX TpeOOBaHUSX, B TOM 4YHCIE CHEHHMATU3UPOBAHHON Y4eOHOI MeOenbio M CpelcTBaMu
00y4eHHUs, JOCTATOYHBIMH ISl BHITIOTHEHUS! TPEOOBAaHUN K YPOBHIO OJATOTOBKH O0YYAIOIIUXCSL.

B kabunere uMeeTcst MyJIbTUMEAUHHOE O0OpYIOBaHHE, MOCPEICTBOM KOTOPOTO YYACTHHUKH
00pa3oBaTeNpHOIO  MpOIecca MOTYT IMPOCMATpUBaTh BU3YaJIbHYI0 HH(DOpPMAIUIO, CO3/1aBaTh
[Ipe3eHTalMH, BUEOMATEPHUAIIbl, UHBIE JOKYMEHTHI.

B cocTtaB yueOHO-METOUYECKOT0 U MaTepPHAbHO-TEXHUYECKOT0 00ecleueH sl MporpaMMbl y4eOHOM
TUCHUILTUHBL «MareMaTuka: airedpa u Hauajaa MaTeMaTHYeCKOrO aHAJIN3a; T@OMETPHUS» BXOAT:

* MHOTO()YHKIITMOHAJIbHBIM KOMITJIEKC TPero1aBaTers;

* HarJsAHbIC MTOCOOMS (KOMIUIEKTHI Y4eOHBIX TaONull, TUIaKaTOB, MOPTPETOB BBIAAIOIIMXCS YYEHBIX-
MaTEMaTHKOB U JIp.);

* nH(POPMAITMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;

* SKPaHHO-3BYKOBBIE MIOCOOUS;

* OMOIIMOTEeUHBIH (HOH/I.

Hcnoab3yemas aureparypa

Jast o0yuarommxcs

1. Amumos II.A. u np. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHAJIM3a, T€OMETPHS.
Anrebpa W Hadajga MaTeMaTHuYecKoro asanusza (0a3oBeli M yriyOsneHHbIH ypoBHH).10—11
Kknaccel. — M., 2015.

2. Aranacsan JI.C., byryzoB B. ®., Kamomues C.b. m nap. Maremartuka: anrebpa u Havaia
MaTeMaTH4ecKoro aHaiausa. ['eomerpus. I'eomerpus (6a30Bblif U yriayoneHHbld ypoBHu). 10—11
Knaccel. — M., 2015.

JlonoJHUTeIbHbIE HCTOYHHKH:

1. BbammakoB M.M. MatemaTuka: yueOHUK I CTY/l. YUpexaAeHU# cpea.npod. odpaszoBanus. — M.,
2015.

Jus1 npenogasareJiei

1.®enepanbubrii 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit Deaepamum.
[Tpuka3 MunucrepcTBa oOpa3oBanuss W Hayku PO ot 17.05.2012 Ne 413 «OO0 yTBepxaeHUU
(dbenepalbHOTO TOCYJapCTBEHHOTO O00pa30BaTEIBHOTO CTAaHAApTa CpeaHero (MoJaHOTro) ofmero o0-
pa3oBaHUs».
[Ipuka3 MunucrepctBa obpasoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM HU3MEHEHUH B
ITpuka3 MunuctepctBa oOpazoBanus U Hayku Poccuiickoit ®enepanyu ot 17.05.2012 Ne 413 «"O6
YTBEPKACHUH (PeIepaIbHOrO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CpeAHero (IOJIHOTO)
o0riero oopa3oBaHus"».
[Tucemo JlemaprameHTa rOCyIapCTBEHHOW MOJMTHUKH B cdepe MOAroToBKH pabounx kampo u [I1O
MunucrepctBa oOpazoBanust u Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHganuu 1Mo opraHu3aluu
MOJIyYEHUs CpeIHero o0uiero o0pa3oBaHus B Mpejieaax OCBOCHUs 00pa30BaTENIbHBIX IPOTPAMM CPEIHETO
npodeccuoHaIbHOrO 00pa3oBaHMsl Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHUS C y4eTOM TpeOOBaHUM
GbenepanbHBIX TOCYIAapCTBEHHBIX 00pa30BAaTENbHBIX CTAHJAPTOB M MOJIy4aeMoW mpodeccuu uiu
CIELUAIBHOCTU CPEAHEr0 MPOPEeCcCHOHATBHOTO 00pa30BAHUY.
bawmaxos M. M. MaTtemaTtuka: KH. JJI1d penoAaBaTesis: MmeTo.mocooue. — M., 2013
bawmaxose M.W., [[viecanos L. M. Metoandeckoe ocodue s moaroroBku k EI'D. — M., 2011.
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