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1. ITosscHUTEJIBLHAA 3AMUCKA

[Iporpamma  ob6mieobpa3zoBaTesnibHOrO  yyeOHOro  mpenmera — «Marematukay
npeHa3HaueHa JJs HW3YyYeHHs MaTeMaTHKH B MNpo(ecCHOHAIBHBIX 00pa30BaTEbHBIX
opranmzanusax CIIO, peanusyronmx o00pa3oBaTENbHYIO MPOTPaMMy CpPEIHEro oOIIero
o0Opa3oBaHusi B TpeenaXx OCBOEHHS OCHOBHOH TNpodeccHOoHaNbHOM 00pa3oBaTenbHOM
nporpammbl CITO (OITOIT CIIO) Ha 6a3e 0CHOBHOTO 00111er0 00pa30oBaHUs IPH MOATOTOBKE
KBAJTM(HUIUPOBAHHBIX PabOUYNX, CIYXKAIIUX U CIIEHUAINCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii DI'OC cpemnero oOIIETrO
00pa3oBaHusl, MPEIBIBIAEMBIX K CTPYKTYPE, COACPIKaHUIO M pE3yIbTaTaM OCBOCHHUS y4eOHOM
TUCIUIUIMHBL  «MaTemaThka», B COOTBETCTBUM C PexoMeHIanusMu [0 OpraHu3aliu
NOJIy4EeHUsI CpEAHEro oOmero ooOpa3oBaHHs B Ipeleiax OCBOCHHUS 00pa3oBaTelIbHBIX
IporpaMM cpeiHero npodeccHoHaNbHOrO0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIMIETO
o0pa3oBaHUsl C ydeToM TpeOOBaHUIl (QenepantbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX
CTaHJapTOB M MOJydyaeMoi MpodecCUu WM CHEeNHaTbHOCTU CPEAHEro MPOoeCCHOHATBHOIO
oOpa3zoBanus (muceMo JlemapTamMeHTa TOCYZAPCTBEHHOW IONUTHKU B c(epe MOATOTOBKH
pabounx kaapos u JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue mporpamMmbl «MaremaTHka» HAIlpaBJIEHO Ha JIOCTHMIKEHHUE CIIEIYIOIIUX
eJIeu:.

— obecriedeHrne chopMUPOBAHHOCTH MPEICTABICHHH O COLUAIBHBIX, KYJIbTYpPHBIX U
UCTOPUYECKHX (haKTOPaX CTAHOBJICHUSI MATEMATHKU;

— obecneueHue  CPOPMHPOBAHHOCTH  JIOTMYECKOTO,  QITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBILUICHHUS,

— obecrieueHue CHOPMHUPOBAHHOCTH YMEHUH MPHUMEHSTH NOJYYCHHBIC 3HAHUS TIPH
peIlIeHNH Pa3InYHbIX 33/1a4;

— o0ecrieuenne CHOPMHUPOBAHHOCTH TPEJACTABICHUNA O MaTeMaTHKe KaK 4YacTh
00I11e4eNIOBEYECKON KYJIbTYpPbl, YHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJISAIOIIEM ONHUCHIBATH U
U3y4aTh pealbHbIC TIPOLIECCH U SBIICHHS.

B nporpammy BKIIIOUEHO cojiepKaHHe, HAlIPaBICHHOE Ha (JOPMUPOBAHUE Y CTYACHTOB
KOMITETCHIINI, HE0OXOMUMEIX Jij1a KadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e 0CHOBHOTO
o0riero oOpa3oBaHus ¢ MOJIYYEHHUEM CPEAHEro o0iero 0opa3oBaHus; MPOrpaMMbl OTOTOB-
KA KBATM(QUIMPOBAHHBIX PA0OYMX, CIY)KAIIWX; MPOTPAMMBI TOATOTOBKH CHEIHAIHCTOB
cpenuero 3BeHa (IITIKPC, TITICC3).



2. O0mas xapakTepucTuKa yuye0Horo npeamera «MaremaTuka

B mnpodeccuoHanbHbIX ~ 00pa3oBaTENIbHBIX  OpPraHU3alMAX,  PEATHU3YIOIIHUX
00pa3oBaTeNbHYIO MPOrpaMMy CpeiHero oouiero oopazoBanus B mpenenax ocsoenus OIIOIT
CIIO na 06a3e OCHOBHOro oOmEero oOpa3oBaHMs, H3YyYCHHE MAaTEMaTHKH HMMEET CBOHU
0COOEHHOCTH B 3aBUCHUMOCTH OT Npodus npodheccuoHaIbHOro 00pa3oBaHus.

ITpu ocBoenun npodeccuit CIIO u cnemmansHoctelr CIIO ecTecTBEeHHO-HAYYHOTO
npodwis npodeccuoHaibHOro obpaszoBanus, cnenuaibHocteit CI1IO rymanutapHoro npodu-
15 npodeccnoHabHOTO 00pa3oBaHUs MaTeMaTHKa m3ydaercs Ha 0a3zoBoMm ypoBHe DPI'OC
cpemHero obmero oopazoanus; npu ocBoeHuu npodeccuit CIIO u cnenmanbrocteir CITO
TEXHUYECKOTO ¥ COLUAbHO-9KOHOMHYECKOT0 Mpoduiel npodheccuoHaIbsHOro 00pa3oBaHus
MaTeMaTHKa u3y4yaercs Oosee yriayOlieHHO, Kak mpoduibHas ydeOHas JUCLMIUIMHA,
YUUTBIBAIONIAS CHIEM(PHUKY OCBaUBaeMbIX MPOGECCU TN CTICIUATBHOCTEH.

OTO BBIpaXKaeTcs B COJAEpKaHMM OOY4YEeHHs, KOJIMYECTBE YacoOB, BBLACIAEMBIX Ha
U3y4eHHE OTIENBHBIX TEM NPOTPaMMBbl, TJTyOMHE HMX OCBOCHHUS CTyIEHTaMH, OObeMe |
XapakTepe NpPaKTUYEeCKUX 3aHATUH, BUAAX BHEAYTUTOPHOH CaMOCTOSTEIbHOM pabOThI
CTY/ICHTOB.

OOmpe nenu uU3yyeHWsT MaTeMaTHKM TPAJAULMOHHO PEAIM3YIOTCS B YEThIPEX
HaIpaBJICHUX:

1. obmiee mpencraBieHne 00 UACSX U METOAAX MAaTEMATUKH;

2. IHTEJUIEKTyalbHOE Pa3BUTHE;

3. oBJajieHue HeOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSAMU M YMEHUSIMU;

4. BocriuTaTeIbHOE BO3/ICHCTBHE.

N3ydyenne MareMaTHKU Kak NpopuiIbHOM 00111e00pa3oBaTeabHON yueOHOro NMpeaMeTa,
yUdTHIBalOIIeW  crneunuky  ocBamBaeMbIX  CcTyldeHTamu  crnenuanbHocte  CIIO
o0ecrieunBaeTcs:

— BBIOOPOM PA3IUYHBIX MOAXO/I0B K BBEIEHUIO OCHOBHBIX MOHSATHIA;

— (QopMmupoBaHHEM CHCTEMBbl Y4E€OHBIX 3a7aHui, oOecreuuBaromuX 3PQPEKTUBHOE
OCYIIECTBIICHNE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

— oboramieHreM CHeKkTpa CTHJIeH y4yeOHOM NeATeNbHOCTH 3a CUeT COIJIACOBAaHUS C
BEAYIIMMHU JIeATEIbHOCTHBIMU XapaKTepUCTUKaMH BbIOpaHHOH npodeccuu (CnenuaibHOCTH).

[IpodunbHas  cocraBisiomas oOTpaxkaercs B TpeOOBaHMAX K  IOATOTOBKE
00ydJaronumxcs B 4acTH:

— of0mel cucTteMbl 3HAHUN: COAEp)KATENbHBIE TMPUMEPHl  UCIIOJIb30BAHUS
MaTeMaTHYeCKUX WA U METOJI0B B MPO(PECCHOHATILHON IeATEIbHOCTH;

— YMEHHUIl: pa3inyue B ypOBHE TPEOOBAHHH K CI0)KHOCTH PUMEHSIEMBIX allTOPUTMOB;

—  TPaKTUYECKOTO  HWCIONB30BaHHMS  NPHUOOPETEHHBIX 3HAHUH W yMEHHIA:
UH/IMBUYaJIbHOTO Y4€OHOTO OMbITa B MOCTPOSHUH MAaTEeMaTUYECKUX MOJEJIEH, BHITOJTHEHUN
UCCIIEI0BATEIBCKUX MTPOCKTOB.

Takum oOpa3oM, peanmzaiusi CoAep)KaHUS Y4eOHOTO TpeIMeTa OPHEHTHPYET Ha
NPUOPUTETHYIO POJIb TIPOIIECCYaTbHBIX XapaKTEPUCTUK YYeOHOH pabOoThHI, 3aBUCSIIUX OT
npod st TpoecCHOHATTEHOTO 00pa30BaHus, MMOTYUYEHUS OIBITa UCIIOJIH30BAHUS MAaTEMAaTHKH
B COJICpKATEIBHBIX U TPO(ECCHOHATBHO 3HAUMMBIX CUTYAIUSIX IO CPABHEHHUIO C POPMAaIHHO-
YPOBHEBBIMH Pe3yJIbTaTUBHBIMU XapPAKTEPUCTUKAMHU O0YUEHUS.

Conepxxanue y4eOHOW IUCHMIUIMHBI Pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH
coJiepKaTeIbHBIMU JTMHUSAMHU 00Y4YEeHUSI MaTeMaTHKe:

— anreOpanyeckasi JMHMSA, BKIIIOYAIOIIAs CHUCTEMAaTH3alMI0 CBEACHUH O YHCIaX;
W3y4eHUE HOBBIX W O00OOIIEHHWE paHee H3YUYCHHBIX Ornepanuii (BO3BEJACHHE B CTEICHD,
U3BJICUEHHE KOPHS, JIorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC U 00paTHBIE K
HUM); W3y4€HHE HOBBIX BHJOB YHCJIOBBIX BBIPDAKEHUH U (OPMYIN; COBEPIIEHCTBOBAHUE
NPAaKTUYECKUX HABBIKOB M BBIYMCIUTENBHOM KyIbTYpPbI, pPAaCIIMPEHHUE COBEPLICHCTBOBAHUE
anreOpanyecKkoro amnmapara, cOpMHPOBAHHOTO B OCHOBHOW WIKOJIE, U €ro NMPUMEHEHHUE K
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PCHICHUIO MATCMATHYCCKUX W ITPUKIIAAHBIX 3a1a4;

—  TeOopeTHKO-(YHKIMOHANbHAsl JIMHUS, BKIIOYAIOMAs  CHUCTEMATH3aIlMI0 U
pacmmpeHue CBeJeHHH O (YHKIUSAX, COBEPIICHCTBOBAHME TIpaUUecKUX YMEHHIl;
3HAKOMCTBO C OCHOBHBIMH HJESMH M METOJAaMH MaTeMaTH4eCKOro aHamm3a B o0beMe,
MO3BOJIIIOIIEM ~ HCCIIEIOBATh  JJIEMEHTapHble  (QYHKIMHM W pemiath  [pocTeiInue
reoMeTpudeckue, GU3NUecKre U Ipyrue NpUKIaJHbIe 3a1a4H;

— JWHUS ypaBHEHWH M HEPAaBEHCTB, OCHOBAaHHAs HA MOCTPOCHUU M HUCCIEJOBAHHU
MaTeMaTUYeCKUX  MOJENEH, IepeceKalomascs C anreOpandeckod H  TEOPETHKO-
(GYHKIIMOHATIBHOW JHMHUSAMH W BKJIIOYAIONIAs Pa3sBUTHE M COBEPIICHCTBOBAHHE TEXHHKH
anreOpanyeckux TNpeoOpa3oBaHMK MUl PEIICHHWS YypPaBHEHHH, HEPABEHCTB M CHCTEM;
¢dopmMHpoBaHUE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh MPOCTEHIIINE MATEMaTHYECKHE MOJICITH
IIpU pCHICHUHA NPUKIIAAHbIX 3a/ia4d, 3ala4 U3 CMCIKHBIX U CIICHUAJIbHBIX JUCIUIIINH,

- reoMeTpruvCcCKas JIMHUA, BKJIIOYAroIasa HarjisaaHbIC MNpCaACTaBJICHUA (6]
INPOCTPAHCTBEHHBIX (Urypax H H3Y4YeHHE UX CBOKMCTB, (opMupoBaHHEe H pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOpaKEHUS, pPAa3BUTHE CIOCOOOB T'€OMETPUYECKHUX H3MEPECHHUH,
KOOPJMHATHOTO BEKTOPHOT'O METOJIOB ISl PEIICHHUSI MAaTEMAaTHUECKIX M MPUKIIAIHBIX 3a/1a4;

— CTOXaCTH4YCCKasd JIMHHA, OCHOBAHHAsA Ha Pa3BUTUU KOM6I/IH3.TOpHBIX YMGHI/If/'I,
NPECTaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIET0 MHUPA.

N3yuyenune o0meoOpazoBaTebHOrO yaeOHOro npeamera «MaremMaTukay 3aBepIaeTcs
IIOoABCACHUEM UTOT'OB B (1)opMe 9K3aMCHa B paMKax HpOMe)KYTOLIHOf/i arTeCTallu CTYACHTOB B
npouecce ocBoeHus: ocHoBHOM OIIOII CIIO ¢ nomyueHuem cpeaHero oduiero oopa3oBaHus
(IIIIKPC, MIICC3).



3. MecTo yuyedHoro npeamera MareMaTuka B y4eOHOM IJIaHe

VYueOublii nmpeamer «MaremaTuka» SBISETCS y4eOHBIM MPEAMETOM O00s3aTEIbHOMN
npeaMmeTHoi obmactu  «Maremaruka u  uHpOpMarukay DPI'OC cpeanero ooOmiero
oOpazoBaHwUs.

B npodeccuonanbHbIX ~ 00pa3oBaTENbHBIX  OpraHM3ALMAX,  PEATU3YIOIIUX
o0pa3oBaTeNbHYIO IPOrpaMMy cpeaHero odmiero odpazoBanus B npenenax ocsoenus OITOIT
CIIO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHus, yUeOHBIH penMeT «MaremMaTukay u3y4aercs
B obmieoOpazoBarenbHoM 1ukie ydeonoro miana OITOIT CITO na 6a3e oCHOBHOTO 001Iero
o0Opa3oBaHus C Moy4eHueM cpeaaero odmiero oopazosanus (IITIKPC, TITICC3).

B yue6nsix mnanax [ITTKPC, ITIICC3 yuebHbIit npenMer «MaTeMaTruka BXOJIUT B CO-
cTaB 00mMX 00IIe00pa30BATENbHBIX YUCOHBIX AUCIUILINH, (POPMHUPYEMBIX U3 00S3aTEIBHBIX
npeametHbix obnacteit ®I'OC cpennero obmero odbpazoanus, aisa npodeccuit CIIO nmum
cnenuanbHocTei CIIO cooTBeTcTBYIONIET0 MPOod s MpodeccnoHATEHOTO 00pa30BaHUS.



4. Pe3yabTaThbl 0OCBOCHUs Y4eOHOro npeamera «MaremaTuka»

OcBoenne coaepxanusi o6OmeoOpa3zoBaTenbHOro ydeOHOoro mpeamera OVYIIL.04
«Matemartuka» 00ecrieuuBaeT JOCTHKEHUE CTYJCHTaMH CIIeIyIOIUX Pe3yIbTaToB!

JUYHOCHIHBIX

— c(opMHUPOBAaHHOCTh NPEACTABICHUN O MaTEMaTHKE KaK YHUBEPCAIbHOM S3bIKE
HAaYKH, CPE/ICTBE MOACTMPOBAHUS SBJICHUN U MPOLIECCOB, UCSIX U METOJaX MaTeMaTHKH;

— IIOHMMAaHHE 3HAYMMOCTH MATEMAaTUKU JUIs HAy4YHO-TEXHHYECKOIo Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUSI K MaTeMaTHKE KaK K YacTH OOIIEYeTOBEYECKON KYJIbTYpPbI
yepe3 3HaKOMCTBO ¢ UCTOPUEH pa3BUTUSI MAaTEMATUKH, SBOJIIOIMEN MaTeMaTUYECKUX UIEH;

— pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, HPOCTPAHCTBEHHOTO  BOOOpaKeHUs,
QITOPUTMUYECKON KyJIbTYpbl, KPUTHUYHOCTH MBIIUIEHUS HA YpPOBHE, HEOOXOAMMOM IJIs
Oyaymeii TpoQecCHOHANBHON  JEATEIBHOCTH, IS TPONOJDKEHUS O0pa3oBaHHS U
camMo00pa30BaHus;

— OBJIAQJICHUE MATEeMAaTHYECKUMH 3HAHUAMU M yMEHHUSIMH, HEOOXOIUMBIMH B
IOBCEHEBHOM JKM3HM, JII OCBOEHHMS CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLUIUIMH U
JUCLUIUIMH MpOo(hecCHOHATIbHOTO IMKJIA, JJIs IOJIydeHuss oOpa3oBaHus B o0nacTax, HE
TpeOyIOmuX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOpPA30BaHMIO, Ha
IPOTSKEHUM BCEM >KM3HM; CO3HATEIbHOE OTHOLIEHHE K HEIpPEpPhIBHOMY OOpPa30BAHUIO Kak
YCIIOBHIO YCIIEHIHOM Npo(hecCHOHaIbHOM U 00IECTBEHHOM JesITeIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTb K CaMOCTOSITEJIbHOM TBOPYECKOM M OTBETCTBEHHOMU
NeSITeIbHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOH paboOTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO TIOJE3HOM, Y4eOHO-MCCIIEOBATENbCKON, MPOEKTHOH U
JIPYTUX BUJAX JEATEIbHOCTH;

— OTHOIIEHHE K MPO(pECCHOHATBHON AEATENbHOCTH KaK BO3MOXHOCTH YYacTHs B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TTPO0IeM;

MemanpeomMenHpix:

— YMEHHME CaMOCTOSITEJIbHO OIpPEAENATh LEeNU JAEATEIbHOCTH U COCTAaBIISITH IIJIaHbI
NeSITebHOCTH; CaAMOCTOSTENIbHO  OCYIIECTBIIATh, KOHTPOJMPOBAaTh M KOPPEKTHPOBATH
JeSITEIbHOCTh; MCIOJB30BaTh BCE BO3MOXHBIE PECYpPCHl JUISl JOCTHIKEHHS] MOCTaBIECHHBIX
Henel ¥ pealn3aluy IIAHOB JEeSTEIbHOCTH; BBIOMpATh YCHEUIHbIE CTPATErHH B Pa3IMYHbIX
CUTYAaIIHSAX;

— yYMEHHE NPOAYKTHUBHO OOIIATHCS M B3aUMOJECHCTBOBaTH B MPOLIECCE COBMECTHOM
NeSITETbHOCTH, YYUTHIBATh TO3WIMH JPYTUX YYaCTHUKOB JESATEIBHOCTH, 3(PPEKTUBHO
pasperatb KOH()IUKTHI;

— BJIaJIcHHE HaBBbIKAMM MO3HABATEIbHOM, y4eOHO-HCCIIEeI0BAaTEIbCKOW U MPOEKTHOU
NeSTeIbHOCTH, HaBBIKAMU  pa3pelleHus MpolieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIFHOMY ~TOMCKY METOJIOB pEIIeHUS] TPAKTHUYECKUX 3a7ad, MPUMEHEHHIO
Pa3IMYHBIX METOAOB NIO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOI MH(DOPMaIlMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPHEHTUPOBAThCSA B Pa3IMYHBIX MCTOYHHUKAX WH(OpMAINH,
KPUTHYECKH OIICHWBAaTh W HHTEPIPETHPOBATH WH(OOPMAIIMIO, TIONYyIaeMyI0 W3 Pa3IMIHBIX
UCTOYHUKOB,;

— BIJIaJICHUE S3BIKOBBIMH CPEACTBAMM: YMEHHUE SCHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO
TOYKY 3pEHHs, HCIIOJb30BATh a/IeKBATHBIE SI3IKOBHIE CPEICTBA;

— BJIaJICHUEC HABBIKAMH IIO3HABATEJIBHOM pe(UIEKCHU KaK OCO3HAHUS COBEPILAEMBIX
JEHCTBUN W MBICTUTEIBHBIX IPOLIECCOB, UX PE3YIbTaTOB M OCHOBAHMUU, T'PAHUI] CBOETO
3HaHUS U HE3HAHMS, HOBBIX MIO3HABATENIbHBIX 3a/1a4 U CPE/ICTB IS UX TOCTHXKEHMS,;

— LEJNeYCTPEeMJICHHOCTh B TOHCKaX W MPUHATHH PEIIEHUH, COOOpa3uTeNbHOCTh M
UHTYHMILMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEICTABICHUN; CIIOCOOHOCTh BOCIPUHUMATh
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KpacoTy ¥ TApMOHHUIO MUPA;
npeomMemHubIx:

— c(OpMHUPOBAHHOCTD MPEJCTABICHUN O MaTEMAaTUKE KaK YaCTU MUPOBOW KYJIbTYpBI U
MecTe MaTeMaTHUKU B COBPEMEHHOW LIMBMIIM3ALIUMH, CIIOCOOAX OMHUCAHUS SBJICHUN PEaNbHOrO
MHUpa Ha MAaTEMaTHYECKOM S3BIKE;

— c(hopMUPOBAHHOCTb NPEACTABICHUN O MATEMAaTUUYECKUX MOHATHAX KaK BaKHEHIINX
MaTeMaTHYECKUX MOJETSAX, MO3BOJSIONIMX OINUCHIBATh M HU3ydaTh pPa3HBIE MPOLECCHl U
SBJICHUS; TMOHMMAaHUE BO3MOXHOCTH AaKCHOMAaTHYECKOIO IOCTPOEHHsI MaTeMaTHYeCKHX
TEOPUL;

— BIJIQJICHUE METOJaMHU [I0KA3aTelIbCTB M aJITOPUTMOB pEIIEHHs, YMEHHE UuX
IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIQJICHUE CTaHJAPTHBIMU IIPUEMaMHU PELLEHHs PAMOHAIBHBIX U UPPALMOHANIBHBIX,
MOKa3aTeIbHbBIX, CTETIEHHBIX, TPUTOHOMETPHUUYECKIX YPAaBHEHHU W HEPABEHCTB, UX CHCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YHCJIE [Vl IOUCKA IIYTH pEeIIeHUs
¥ WJUTIOCTPALIMY PEIICHUs YpaBHEHUI U HEPABEHCTB;

— c(hOpMUPOBAHHOCTb NPEACTABICHUNH 00 OCHOBHBIX MOHATHIX MaTEeMaTHYECKOTO
aHalM3a W HX CBOWCTBAaX, BIAJICHUE YMEHHEM XapaKTepH30BaTh IOBeIeHHE (YHKIUH,
UCIIOJIb30BaHUE MOJIYYEHHBIX 3HAHUH Ul ONMCAHMSI U aHAJIN3a peallbHbIX 3aBUCUMOCTEH;

— BIQJICHUE OCHOBHBIMH TIOHSATHSAMH O IUIOCKUX H©  IPOCTPAHCTBEHHBIX
reoMeTpuuecKkux (uUrypax, HMx OCHOBHBIX CBOWCTBaX; C(OPMHUPOBAHHOCTb YMEHUS
pacro3HaBaTh TE€OMETpPHUYECKHE (GUTYphl HAa YEpTEXax, MOJCIHAX M B PEaJbHOM MHPE;
OPUMEHEHHE M3YYEHHBIX CBOMCTB TIeoMeTpuuecKux ¢uryp u GopMyn Uil pelieHus
F€OMETPUUYECKUX 3aj1ay U 3aJau C MPAKTUYECKUM COJIEPKaHUEM;

— c(pOpPMHMPOBAHHOCTh MPEJACTABIECHUI O Impoleccax MU SBICHUAX, HMMEIOLINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHPE, OCHOBHBIX
MNOHATUSAX DJIEMEHTApHOM TEOpUM BEpPOSITHOCTEH; YMEHMM HaXOAWTh M  OLEHHUBATh
BEPOSITHOCTH HACTYIUICHUSI COOBITHI B MPOCTEHININX MPAKTHUYECKUX CHUTYAIMsIX U OCHOBHBIE
XapaKTEPUCTUKH CIy4allHbIX BEJTUYUH;

— BJIQJICHHE HABBIKAMH HCIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX TPOTPAMM IPH
peLIeHNH 3ajay.

B pesynbmame  oceoenua  oduweodpazosamenvHozo  yuebH020  npeomema
«Mamemamuxa» ¢ coomeemcmeuu ¢ mpedoganuamu K oceoenuito INIICC3, a makoce ¢
yuemom mpebosanuiit ®IroC CIIO no cneyuanvnocmu 38.02.07 bankoeckoe oeno u
Droc COO0, cozoaromcea ycnosus 011 pOpMuposanusn ciedylouux 00uux KOMnemenyuii
(OK):

OK 01. BeiOupare cnocoObl perieHust 3agad Npo(hecCHOHAIBHONW e TeTbHOCTH
NPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcymecTBiiTh TMOUCK, AaHATU3 U HUHTEPHIPETALUI0 HHPOpMalUy,
HE0OXOIUMOM ISl BHIIOJTHEHUS 331a4 PO eCCHOHATbHON AeSITETbHOCTH;

OK 03. IlnanupoBaTh M pealU30BbIBaTh COOCTBEHHOE NPO(PECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE;

OK 04. Pabotath B KOJUIEKTHBE W KOMaHJle, 3(p(eKTHBHO B3auMOJECHCTBOBAaTH C
KOJJIEraMH, PYKOBOJICTBOM, KIIMEHTaMU;

OK 09. Hcnonb3oBaTh HHPOPMALUOHHBIE TEXHOJIOTMH B NPOQecCHOHATBHOM
JeSITeIbHOCTH.

OK 11. Hcnonp3oBaTb 3HaHUS 1O (PUHAHCOBOM TI'PAaMOTHOCTH, IUIAHUPOBATH
MPEANPUHUMATENIbCKYIO ACSITEIHPHOCTh B MPOo(hecCUuOHaIBHOM cdepe.

[Ipemyaraemast Hipke TabNMIA AcT HArSAHOE IPEJCTaBICHHE O TOM, C IMOMOIIBIO
KaKWX METOJIOB Mpole U ynoOHee (hopMHupoBaTh T€ Wi WHBIE o0mme kommereHun (OK)
00yJaromuxcs.



5. Cogep:xanne yueOHOro npeamera MaremaTuka

[Mpu peanuzammm comepxanus 00IIE0O0pa30BATENBHOTO y4eOHOrO  IpeaMeTa
«Marematukay B npenenax ocoenus OITOIT CITO na 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHHUS
¢ nonydeHueM cpeanero oomero odpazopanus (ITIIKPC, TITICC3) makcumanbHas ydeOHas
Harpy3ka oOy4JaronIuxcsi COCTaBIISIET:

- no cnenuanbHocTH CIIO 38.02.07 baHKOBCKOE €510 COLMAIBbHO-3KOHOMHUYECKOTO
npodunst — 302 yaca, U3 HUX ayauTOpHas (00sA3aTeNbHAs) HArpy3Ka 00yJaroIuXxcs, BKIFOYast
npakTU4ecKue 3aHsATusi — 288 yacoB; BHeayIUTOPHAsI CAMOCTOSITeNIbHAsI paboTa CTYICHTOB —
6 yacoB (tabmuna 1).

Taonuua 1 O6vem yuebno2o npedmema u 6uodvl y4eoHou padbomul

Buj yueOHoii padoThI Obnem
4acoB

O0beM 00pa3oBaTeIbHON POrpaMMbl Y4eOHOI0 peaMeTa 302
B TOM YHCJIE:
TEOpETHUECKOe 00yUueHue 140
MPaKTUYECKHUE 3aHATUSA 148
camocTosTellbHas paboTa 6
KOHCYJIbTalluH 2
IIpomeskyTouHast arTecTanust B Gopme nucbMenno20 IK3amena 6

BBEJIEHUE

Matematuka B HayKe, TEXHHKE, HKOHOMHKE, MH(QOPMAIMOHHBIX TEXHOJOTHSIX H
MpaKkTUYeCKOW JesTenbHOCTU. llenn w 3amauM M3ydeHHs] MaTeMAaTUKH TPU OCBOCHUH
npocdeccuit u cneuuanpHocteit CIIO.

AJITEBPA

Pazeumue nousamus o uucne

lensie w panuoHanbHble uwncha. JleWcTBuTenbHBIE uucna. [IpubaudicenHvie
sviuucaenus. Komnaexcnvie uucna.

Kopnu, cmenenu u nozapughmot

Kopnu u crenenn. KopHu HaTypallbHOW CTENEHU U3 YKCIa U UX cBoicTBa. CTeneHu ¢
panrOHAJIBHBIMHA ITOKA3aTCIIAMU, UX cBoricTBa. CTenenu ¢ HGIZCTBI/ITCJ'IBHBIMH II0Ka3aTciisIMU.
Csoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3AmeneM.

Jlorapupm. Jlorapugm umcaa. OCHOBHOE JIOrapu(PMHUUECKOE TOMKIAECTBO.
Hecsatnunbie U HaTypaibHble Jorapudmel. [IpaBuna neiictBuit ¢ morapudmamu. [lepexon
HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanue ajaredopanyeckux BbIpa:keHuid. [IpeoOpa3oBaHue paloHAIBHBIX,
UpPPaIMOHATIBHBIX CTETIEHHBIX, TOKAa3aTEeIbHBIX U JIOTapU(MUIECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn
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Apudmernueckrue ACUCTBUS HAJl YMCIAMU, HAXOXKJICHHE MPUONMKEHHBIX 3HAYCHUN
BEJIMYMH M IOTPEIIHOCTEH BBIYMUCICHUN (aOCOIIOTHONH M OTHOCUTENbHOM), CpaBHEHUE
YUCJIOBBIX BBIPAKEHUM.

Brruncnenue u cpaBHEHME KOPHEN. BolnosHEHNE pacuyeToB ¢ paauKalaMHy.

Pemienue wuppanuoHanbHbIX ypaBHeHUM. HaxoskaeHne 3HaYe€HHM CTEneHer ¢
panMoHaIbHBIMU TOKa3zarensMu. CpaBHeHue creneHeil. I[IpeoOpazoBaHus BBIpaKEHHIA,
coJlepKalluX CTeNeHU. Penienre nokasareabHbIX YpaBHEHHM.

Pemenne npukiagHeix 3anay.

Haxoxnenue 3HadeHuii jorapudma o Npou3BOJIbHOMY oOcHoBaHHuIo. Ilepexox ot
OJIHOTO OCHOBaHMs K ApyroMy. Beruncnenue u cpaBHenue gorapupmos. Jlorapupmuponanue
Y IIOTCHIIUPOBAHKE BBIPAKECHUM.

ITpuGnnKeHHbIe BEIYUCICHUS U PELICHUs IPUKIIaIHbIX 3a/1a4.

Pemenue norapupMudeckux ypaBHECHHUH.

OCHOBbBI TPUTOHOMETPUH

OcHogénble noHaAmMuUuA

Panuannas mepa yrima. BpamarensHoe nBmwkeHue. CHHYC, KOCHMHYC, TaHT€HC H
KOTaHT€HC YHCTa.

Ocnoegnble mpucoHomempuieckKue moaicoecmea

@opmynsl npusencHus. Popmynsl cnoxkeHud. Dopmynsl  yaBoeHus Dopmyivl
NON0BUHHO20 Y2Ia.

Ilpeoopazosanun npocmeriniux mpuzoHOMempPUYEecKUxX 6blPazceHull

[IpeoOpa3oBanre CymMMbl TPUTOHOMETPUYECKHX (YHKUMH B NpPOU3BEIAEHUE U
NPOM3BEACHUS B CYMMY. Buwipaoicenue mpuconomempuieckux @yHKyuil yepe3 mMAaHeHC
NOJIOBUHHO20 ap2yMeHmda.

Tpuzonoxnemputtecxue YPA6HEeHUA U Hepasencmea

IIpocrenime TPUTOHOMETPUYECKUE YPABHEHUA. [Ipocmenuiue mpuzoHomempuiecKue
HepaseHcmea.

OOpaTtHble TPUTrOHOMETPHYECKHE PYHKIIUH. APKCHHYC, apKKOCHUHYC, ApKTaHT€HC.

Ilpakmuueckue 3anamus

PanranHbIl METOA U3MEPEHUS YITIOB BPALLEHUS U CBSA3b C IPaJyCHOM MEPOM.

OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJIbl CIOXKEHHUS, YIBOCHHS,
npeoOpa3oBaHUE CYMMBbI TPUTOHOMETPUYECKHX (YHKLUH B IMpPOHM3BEAEHUE, MTPeodpa3zoBaHue
MIPOU3BEICHUS TPUTOHOMEeTpUUYecKuX GyHKIMI B cymmy. [IpocTeiimne TpuronoMmerpuyeckme
YpaBHEHUS U HEPABEHCTBA.

OO6paTHble TPUrOHOMETpUYECKHE QYHKIIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIINU, UX CBONCTBA U TPA®PUKH

@dyuknuu. OO6macTh ONpeAesieHus] ¥ MHOXXECTBO 3HAa4YeHWH; rpaduk (QyHKIUH,
nocTpoeHue rpaguKoB (PyHKIIMIA, 3aJaHHBIX PAa3IMYHBIMHU CIIOCOOAMHU.

CaoiictBa (yHknuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAHMYEHHOCTb,
NepPUOANYHOCTh. [IpoMeXyTKHM BO3pacTaHusi W YObIBaHHSA, HauOoOJblliee W HaWMEHbIIee
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3HAUEHUs, TOYKU 3KCTpemyma. ['padudeckas uHTepnperanus. [IpumMepsl (yHKIIMOHATHHBIX
3aBUCUMOCTEH B PEAIBHBIX IPOILECCaX M SBJICHUAX. ApU(METHUYSCKHE OIlepanud HaJ
dynkumsamu. Crnoxxnas QyHKIus (KoMrnosuuus). [lousmue o Henpepvlnocmu (hyHKyu.

Oo6patubie QyHkuuu. Obnacmv onpedeieHuss u 001ACMb 3HAYEHUN 0OPAMHOU
¢dynxyuu. I'pagpux obpammoil pynxyuu.

Cmenennvle, nokazamesvHole, 102apu@hmudecKue u mpuzoHoOMempuiecKue yHKyuu.
Oopamnvle mpuzonomempuueckue QyHKyuu

Onpenenenus GyHKIUN, X CBOHCTBA U Tpa(UKH.

[IpeoOpazoBanus rpadukoB. [lapamiensHbli TEPEHOC, CUMMETPHS OTHOCUTEIILHO
ocell KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Hayalla KOOPJIMHAT, CAMMETPUS OTHOCUTEIHHO
OpSMOM Y = X, pacTsDKEHUE U CKAaTUE BJIOJb OCEH KOOpAMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCUMOCTE MEXKITy IEPEMEHHBIMH B PEATBHBIX MPOLIECCaX M3 CMEKHBIX
muciuminH.  Onpenenenue  Qynkumid. Iloctpoenne u  utenuwe rpadukoB  (QYHKIUI.
HccnenoBanne ¢ynkmuu. CBoicTBa JIMHEHHOW, KBAagpaTHYHOW, KYCOYHO-IIMHEHHON W
npobHo-nuHerHo (yHkuuid. HempepbiBHbIe W mepuoaunyeckue ¢yHknuu. CBoOHCTBa U
rpaduku cuHyca, KOCHHYyCa, TaHTeHca W KoTaHreHca. OOparTHble QYHKIHH U UX Tpaduku.
OOpatupie  Tpuronomerpuueckue ¢GyHkiuu. [IpeoOpasoBanust rpaduka  GyHKIHH.
["apmonnueckue konebanus. [Ipuknaansie 3a1aun.

[lokazarenpHble,  JOorapuMuUyYEcCKUe,  TPUTOHOMETPUUYECKHE  YypaBHEHUS U
Hepagencmad.

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IHocnenoBaTe1LHOCTH. Crioco6b1 3a1aHus U CBOIICTBa YHCIIOBBIX
IIOCJIEI0BATEIbHOCTEMN.

Ilonamue o npeoene nocnedosamenvnocmu. Cywecmeoganue npeoeia MOHOMOHHOLU
ocpanudenHol nociredosamenvhocmu. CyMMHUpPOBaHHUE IOCIIENOBAaTEIbHOCTEH. beckoHeuHo
yOBIBaroI[asi reOMeTpUYecKas porpeccus U ee cymma.

Iponssoanas. IlonstTne o nTpPOU3BOAHONW (YHKIMH, €€ TeOMETPUYECKHH U
¢bu3nueckuil cMbICI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkiuu. [Ipon3BoaHbIe CyMMBI,
Pa3HOCTH, NpOU3BEACHMSI, 4yacTHbIC. [IpOM3BOJHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHM.
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMM M TMOCTPOCHUIO TI'padUKOB.
IIpoussoouvie obpamuou hyuKkyuu u KOMNOIUYUU PYHKYUU.

IIpumepsl HcnoNb30BaHMs MPOU3BOAHOM NIl HAXOXKJIEHUS HAWIydlIEro peuleHHs B
NPUKIAIHBIX 3a7adax. Bropas mpousBojiHas, ee reoMeTpu4ecKuil u (U3NUecKuidl CMBICI.
Haxoxxaenue ckopocTu Is rporecca, 3aaHHoro (opMysioi 1 rpadukoMm.

IlepBooOpa3snass u wuHTerpaj. IIpumeHeHHe ONpeNEIEHHOr0 WHTErpasa Jist
HaXOXXJCHUS TIUIOMAAM KpuBoiMHEHHON Tpanenuu. ®Popmyna Heroorona—IJleiOnumna.
[Tpumeps! MpUMeHEeHHsI UHTerpajia B pU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamusn

UucnoBasi MOCHeIOBaTeIbHOCTh, CIOCOOBI €€ 3aJaHus, BBIYUCIICHUS YIIEHOB
nocienoBarenbHocTd.  Ilpemen  mocnemoBaTtenbHOCTH.  beckoHeyHo — yObIBaromias
T€OMETPUYECKAs] IIPOIPECCHUS.

[IpousBoaHasA: MEXaHUYECKUN U TE€OMETPUUECKUNA CMBICIT TPOU3BOAHOM.

VYpaBHeHHe KacaTenbHOH B o0mieM Buje. [Ipasuna u ¢popmynsl quddepeHnupoBanus,
TabJIMIa MPOM3BOJIHBIX 3JIEMEHTApHbIX (yHKIMHA. McciaenoBaHne (QyHKIMH € HOMOIIBIO
npou3BonHONW. HaxoxaeHue HamOONbIIEr0, HAMMEHBIIETO 3HAYEHUS M HKCTPEMalIbHBIX
3HAYCHHUH (PYHKITHH.

Wuterpan u nepooOpasnas. Teopema Heiotona—JleiiGnuma. [Ipumenenue uurerpana
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K BBIYHCJICHHUIO (I)I/I3I/I‘-IGCKI/IX BCJINYHH U HHOIL[a,Z[eﬁ.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsT M CHCTeMbl YpaBHeHMH. PaunyoHanbHble, HpPpaLUOHAIBHBIE,
IIOKa3aTeJIbHBbIE U TPUTOHOMETPUUECKUE YPABHEHHS U CUCTEMBI.

PaBHOCUIIBHOCTD YpaBHEHHH, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TNPUEMBl HUX pEIICHUs (Pa3jokKEHUE HAa MHOKUTEIM, BBEIACHHE HOBBIX
HEHU3BECTHBIX, 10ICTAHOBKA, TpapUUecKuil MeTox).

HepageHncrsa. PaunonaneHsle, HMpPALMOHAIIBHEIE, [I0Ka3aTEIIbHBIC u
mpuzoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI UX PELICHHUS.

Hcnosab3oBanue CBOMCTB M rpapukoB (GyHKUMH NPH pelICHUHM YpPaBHEHMH H
HepaBeHCTB. MeToa uHTepBaoB. M300paxeHne Ha KOOPIMHATHOW MJIOCKOCTH MHOXECTBa
pelIeHUH  ypaBHEHUHM M  HEPABEHCTB C JBYMSA IIEPEMEHHBIMH M HUX CHCTEM.

Ilpuknaomusie 3a0auu

IIppuMeHeHne MaTeMaTH4eCKUX METOJOB Ul PELICHUS COACPIKATEIbHBIX 3a1ad U3
pas3InYHbIX 001acTe HAYKH U MPAKTUKU.

WHTtepnperanus pe3yiapTara, ydeT pealbHbIX OTPaHUYCHUMN.

Ilpakmuueckue 3anamusn

Kopnu ypaBHenuii. PaBHocuiibHOCTB ypaBHeHUM. [IpeobpazoBanue ypaBHEHUI.

OcHOBHBIE NIpHUEMBI PELICHUS ypaBHEHUN. Pelienne cucreM ypaBHEHUM.

Hcnonp3oBanne CBOHCTB H rpaduKoB (GYHKIMNA I PEUICHUS YypaBHEHUH U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEN

Onemenmut KOM6uHamopul<u

OcHOBHbIE TIOHATHS KOMOMHATOPHMKH. 3aJauyd Ha MOJCYET YHCIa pa3MelIeHUuM,
NEPeCTaHOBOK, coueTaHud. PemeHue 3amau Ha nepebop BapuantoB. Popmyna OuHOMA
Herotona. CoiicTBa OMHOMHUHAIBHBIX K03 PuurienToB. TpeyroapHuk [lackans.

dnemenmol meopuu eepoamuocmeit

Co0bITHE, BEpPOSITHOCTH COOBITHS, CIIOKEHHE U YMHOKEHUE BeposiTHOCTEH. [lonamue o
He3asucumocmu coovimuil. /JUcKpemHas CAy4auHas 6eluyuHd, 3aKOH ee pacnpeoeieHusl.
Yucnosvie xapakmepucmuki OUCKPEemMHOU Cy4auHol eenudunsl. Ilonamue o 3aKkoHe 60abuux
yucer.

Inemenmuvl mamemamuyueckKoii CmamucCmuKku

[IpencraBnenne  gaHHBIX  (TAONMIBI, JOUArpaMMbl, TpPaQUKH), ceHepalbHAs
COBOKYNHOCMb, 6bl00OpKA, CpedHee apugmemuyeckoe, meouana. Illonamue o 3adauax
Mamemamuyeckou CmamucmuKku.

Pewenue npaxmuueckux 3a0au ¢ npumeneHuem 8epoSAMHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamusn

Hctopus pa3BuTus KOMOMHATOPHUKH, TEOPUU BEPOSITHOCTEH M CTATUCTHKU U UX POIb B
pasIUYHBIX chepax yermoBeUeCKou Ku3HeAeATeNbHOCTH. [IpaBmna komOnHaTOpUKH. Permenune
KOMOMHATOPHBIX 3anad. Pa3menieHus, coueTaHuss M mepecTaHOBKH. buHoMm HeiooToHa U
tpeyroibauk [lackand. [IpuknagHeie 3agauu.

Kitaccuueckoe onpenenenue BeposiTHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpEMa O CyMMe
BeposATHOCTEH. Boruncnenne BepositHocTel. [Ipukianusie 3agaun. [IpeacrapieHne 4ncaoBbIX
nanHbIxX. [Ipuknagaeie 3a1aun.
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I'EOMETPUA

Hp}l.Mble U njiockocmu 6 npocmpancmee

B3aumHoe pacrnionokeHue AByX NMpsIMBIX B IpocTpaHcTBe. [lapamiensHocTs npsMon 1
wiockocTy. [lapamnensHocTh I1OCKOCTEH. [lepneHAMKYISpHOCTh NPSAMOM U IJIOCKOCTH.
IlepneHauKyisip M HaKJIOHHAsA. YTOJ MEXIY NPAMOHW M IUIOCKOCTBIO. JIBYIpaHHBIA yrOJI.
VYron Mexay iockocTsIMU. [lepneH IuKyIsIpHOCTD IBYX IJIOCKOCTEH.

I'eomerpuueckue  npeoOpa3oBaHMs  IPOCTPAHCTBA:  HapaUIeNIbHBIA  HEpEeHoC,
CUMMETPUS OTHOCUTEJIBHO INIOCKOCTH.

[MapannensHoe poekTUpoBanue. [110wads opmoconanvhol npoekyuu. N3o0paxenue
IPOCTPAHCTBEHHBIX (pUTYD.

Mmuozocpannuxu

Bepmmnbl, pebpa, rpaHu MHOrorpaHHuka. Pazgepmka. MHozozepanHble yanbl.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

[Tpusma. [Ipsmas u nakronnas npusma. [IpaBunbHas npusma. [apamienenunen. Kyo.

[Iupamupa. [IpaBuiibHas nupamuga. Y ceyeHHas nupamuaa. Terpasap.

Ceuenus ky0a, IpU3Mbl U MTUPAMUBL.

[IpencraBieHnre O NpaBWIBHBIX MHOTOTpaHHUKAxX (TeTpadape, KyOe, OKTasipe,
JOJICKAdAPE U UKOCAIPE).

Tena u noeepxnocmu epauienun

Hunuuap u xoHyc. YcedeHHbI KOHyC. OCHOBaHUE, BbICOTA, OOKOBAsl MMOBEPXHOCTb,
oOpa3yromias, pa3Beprka. OceBble ceUeHUs U CEUEHUs, MapaliebHbIE OCHOBAHHIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

H3mepenusa ¢ ceomempuu

O6nbem u ero uzmepenue. urerpansHas gopmyia oobema.

®opmynel 00beMa Ky0a, TPSMOYTOJIEHOTO MapajuieNienunena, MPU3Mbl, IHIHHIPA.
®opmynsl 00beMa MHpaMUIbl U KOHyca. DOpMymbl MIOMIAAN MOBEPXHOCTEH HWIMHApPA U
koHyca. ®opmyibl o0beMa 1apa 1 miomaau chepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOMIAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETI.

Koopounamut u éekmoput

[IpsimoyronbHast (gexapToBa) cuUCTeMa KOOpJIMHAT B mpocTpaHcTBe. Dopmyna
pacCTOSHUS MEXIY ABYMS TOUKaMHU. Y paBHEHUS CPEPBl, nIOCKOCMU U NPAMOU.

Bextopsl. Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cll0’k€HHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4yuciio. Pa3iokeHne BEKTOpa M0 HANPAaBICHUSM. YTOJI MEXKIY ABYMS BEKTOPaMH.
ITpoexuus BexTopa Ha ock. KoopaunaTs! BekTopa. CKaJIIpHOE TPOU3BEIECHNUE BEKTOPOB.

Hcnons30BaHne KOOPAMHAT UM BEKTOPOB IIPU PEIIEHWH MATEMATHYECKUX H
MIPUKJIAJHBIX 33]1a4.

Ilpakmuueckue 3anamus

IIpu3Haku B3aMMHOIO PacCIOJIOKEHUS INPAMBIX. YIOJI MEXAY NpsAMBIMHA. B3aumHoe
pacIoIO0KEHUE NMPSAMBIX M IUIOCKOCTEW. IlepneHauKkyissp M HAaKIOHHAs K IJIOCKOCTH. YTOJ
MEXIY IPSIMOU U IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PAaCIOJIOKEHUU MPSIMON U IJIOCKOCTH.
Teopema o Tpex nepneHauKyIsIpax.

IIpu3Haky 1 CBOMCTBA NapaJUIEIbHBIX U MEPIEHIUKYJIAPHBIX INIOCKOCTEH.
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PaccTosiHue OT TOYKM 10 MIIOCKOCTH, OT MPSAMOM 0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMHU, MEX]Iy CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXAY MPOU3BOJIBHBIMU (UTypaMu B
IIPOCTPAHCTBE.

[lapanmiensHoe TPOEKTUpPOBaHHWE U €ro cBoicTBa. Teopema o  niaowaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20 bHUKA. B3auMHOE paclonoXeHUe MPOCTPAHCTBEHHBIX
duryp.

Pasnuunbie BuABl MHOTOrpaHHUKOB. WX wu3o0paxenus. CeuyeHus, pa3BEepTKH
MHOrorpaHHukoB. [lmomane nosepxHoctu. Bunbl cummerpuid B npoctpanctse. CuMmerpus
TEeJI BpallleHUs] 1 MHOTOTPAaHHUKOB. Brruncnenue miomaneit 1 o0eMoB.

Bexropsl. [lelicTBus ¢ BekTopaMmu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, C(hepbl, INIOCKOCTH. PaccrosiHue Mexay Toukamu. JlefcTBus
C BEKTOpAaMH, 3aJaHHbIMU KoopAuHaTamu. CKajasipHOE IPOU3BEIAEHUE BEKTOPOB. BekTopHOE
yYpaBHEHUE NPSIMOM M IUIOCKOCTH. VMCIOJIb30BaHME BEKTOPOB IIPU JOKA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.
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6. IlpumepHbIe TeMbl pedepaToB (IOKIATOB), HCCIETOBATETHCKHAX
NPOEKTOB

- HenpepbiBHBIE 1p0O0OH.

- [IpuMeHeHue CI0XKHBIX MPOLIEHTOB B YKOHOMHUYECKUX pacyeTax.
- [lapannenbHOe IPOEKTUPOBAHUE.

- CpeiHue 3HaUEHUS U UX IPUMEHEHHE B CTaTUCTHUKE.

- BektopHoe 3ajaHMe NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
- Cl10’)keHHE TAPMOHHYECKHUX KOJICOaHHIA.

- I'padmueckoe penieHre ypaBHEHUN 1 HEPABEHCTB.

- [IpaBunbHBIE U TOTYITPABHIBHBIE MHOTOTPAHHUKH.

- Konnueckue cedeHus 1 UX NPUMEHEHHUE B TEXHUKE.

- [lonsarue nuddepennmana u ero NPUIOKEHUSI.

- CxeMbl IOBTOPHBIX UCHBITAaHUN bepHyu.

- HccienoBanne ypaBHEHUN U HEPABEHCTB C IapaAMETPOM.
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7. TemaTnueckoe miaanuposanue OYIL.04 MaremaTuka

HanmenoBanmue Conep:xanue yueOHOro MaTepuaJa, JadopaTopHbie padoThl, IPAKTHYECKUE 3aHATHS, O0beM | YpoBeHb
pa3aesioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst 4acoB | OCBOEHMS
1 2 3 4
BBenenue Lenu u 3amaun u3ydeHust MareMaTUKu pu ocBoenuu npodeccuu CIIO. 2 2
Pazoen 1 CojeprkaHue yueOHOro MaTepuaia 10
PazButne mnousaTua o | 1. [lensie u paninoHalbHBIC YUCIIA. 2 2
yucie -
IIpaxmuuecroe 3ansmue: COBMECTHBIC ICUCTBUS C OOBIKHOBEHHBIMU U JIECATUYHBIMH JPOOSIMH.
JleiicTBus ¢ anredpandeckumu apo0simMu. Penienne 3a1aq Ha 9acTy ¥ MPONeHTHI. [Ipomopiwm. 4
2. [lorpeurHocTy MpUOIMKEHHBIX 3HAYCHUH YHUCE. 2 2
lIpaxmuueckoe 3anamue: 3anuch NPUOTMKEHHbIX unced. OKpyrieHue NpUOIMKEHHBIX YHCEN.
Brruncnenmne nmorpenHocTd NpuOIMKEHHOro 3HaueHus yucia. JledcTBus HaJ npuOIMKeHHBIMU 2
3HAUYECHUSIMU YHCEJL.
Pazoen 2 Coneprkanue yueOHOro Marepuaia 42
KopHuu, CTeneHn U | 1. KopHu N-ii cTeneHy U3 AeHCTBUTENLHOIO YHCIIA U UX CBOMCTBA. 2 2
JIorapu(pmbl i -
lIpakmuueckoe 3auamue’ 1IpeoOpazoBaHne UPPAITMOHAIBHBIX BBIPAXKEHUH. 4
2. CrenieHu ¢ palioHaIbHBIMU [TOKA3aTeIsIMHU, UX CBOMCTBA. 2 2
Ilpakmuueckoe 3anamue: PelmieHne npuMepoB Ha BCE IEUCTBUS CO CTEIICHIMMU. 4
3. UpparmonanbeHbie U ACWCTBUTEIbHBIC urciia. CTENCHH ¢ ACHCTBUTEILHBIMU TTOKA3aTEIISIMH. 2 2
Ilpakmuueckoe 3anamue’. CpaBHEHUE 3HAYEHU BBIPAKEHUM, COAEPKALUX CTETICHH. 2
4. IIpocreiimue nokasareabHble ypaBHEHUS, OCHOBHBIE METO/Ibl PEILICHUS. 2 2
Ipakmuueckoe 3anamue: Pelmienne oka3aTelIbHbIX YPaBHEHUMN. 4
5. Ilpocreiiine nppanuoHalbHble YPaBHEHHS, OCHOBHBIE METO/IbI PEILICHHUS. 2 2
IIpakmuueckoe 3anamue’ PelieHne nppalOHAIBHBIX YPABHEHUM. 4
6. Onpenenenue norapupma. OCHOBHOE Jorapudmudeckoe ToxaectBo. CBoicTBa jJorapudmos. )
JlecsiTuuHbIC U HATYpATBHBIE JIOTAPU(PMBI.
/. IIpaBuna geiictBuii ¢ norapudmamu. llepexo K HOBOMY OCHOBAHHIO. 2
IIpaxmuuecrxoe 3anamue. JlorapudmupoBanue u moTeHIUpoBaHHe. CpaBHEHHE 3HAYCHUH 4
BBIPXKEHUH, COIEPIKAIUX JIOTAPHPMBI.
8. Ilpocteiimue norapupMudeckie ypaBHEHHsI, OCHOBHBIE METO/IbI PEIICHHUS. 2 2
Ipaxmuueckoe 3anamue: Penienne norapuMUIecKuX ypaBHEHUH. 4
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1 2 3

Pazoen 3 Conepikanue y4eOHOTro MaTepraia 18

IIpsiMble U IUIOCKOCTH B

NpoCcTpancTee 1. OcHOBHBIE NOHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U HEKOTOPBIE CIIEICTBUS U3 HUX. 2
2. IlapannensHOCTh NPAMON U MIO0CKOCTHU. [lapasienbHble MI0CKOCTH. 2
Ipaxmuueckoe 3ansamue. AKCUOMBI CTEPEOMETPUU U HEKOTOPBIE CIEACTBUS U3 HUX. )
[TapamiensHOCTh IPSIMBIX U IJIOCKOCTEM.
3 [leprieHAUKYIISPHBIE IPSAMBIE U TUIOCKOCTH. 2
4. JIByrpaHHble 1 MHOTOI'PaHHBIE YTJIbL. 2
IIpakxmuueckoe 3anamue: 1leprieHMKYISIPHOCTb B IPOCTPAHCTBE. J|ByrpaHHbIE U MHOTOTpaHHbIE 2
YTJIBL.

Pazoen 4 Cognepxanue yuebHOro MaTepuana 14

KomOunaropuka
1. IlpenmeTr koMOMHATOPUKH, KOMOMHATOpPHBIE 3a1a4yn. [IpaBuio npousBeneHus. 2
Ipaxmuueckoe 3anamue: 11paBuino npousBeaeHUS. 2
2. OCHOBHBIE BHJIBI COCTUHEHNH (KOMOMHAINI): pa3MELIeHHUs, TIEPECTAHOBKH U COYCTAHUSI. 4
3. Pemenne 3a1a4d Ha MoICUET YMCIIa pa3MEIICHUH, TIEPECTaHOBOK, COUCTAHHA. 2
Ipakxmuueckoe 3anamue: Ilpocreiine KoMONHAaTOPHbIE YpaBHEHUS. 4

Pazoen 5

KaHU HOTO MaTepH

Koopaunatsl 1 BeKTOpPHI Conepxanne yaeOHOro matepuaia 16
1. BexTopHble BeTMUUHBI U cKasipbl. [loHaTHE BEekTOpA. 2
2. Onepanuu ¢ BeKTOpaMu. PasiioskeHrne BeKTopa Ha COCTABIISIONIHE. 4
3. IlpssMoyrosibHas cucTeMa KOOPAWHAT B TPOCTPAHCTBE. 2
IIpakmuueckoe 3anamue: I10cTpoeHHE TOUEK 10 €€ KOOPAUHATAM. 2
4. TIpoexuwus BekTopa Ha ock. Koopaunaatel BekTopa. CKaisipHOE TPOU3BECHUE BEKTOPOB. 2
Ilpakmuueckoe 3anamue’ JIeiCTBUS HaJ BEKTOPaMH, 33 JaHHBIMU CBOUMHU KOOPIMHATAMH. 4
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1 2 3
Pazoen 6 Coneprkanue yueOHOro Marepuaia 32
OCHOBBI TPHTOHOMETPHH
1. O6o0mmenue nousTua yrina. Paqnannoe naMepenue ayr 1 yrios. 2
2. OnpezeneHyue ¥ OCHOBHbIE CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIIHIA 10000 yria. 2
Ipaxmuueckoe 3anamue: IlepeBoj U3 rpalyCHON MEPHI B paJHaHHYIO U 00paTHO. 3HAKH 4
TPUTOHOMETPUUYECKHUX (PYHKIIUH.
3. OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA. 2
IIpakmuyeckoe 3ansamue: BelpakeHUsI OTHUX TPUTOHOMETPUYECKUX (QYHKLUI uepe3 ApyrHe. 2
4. ®opMyIIbl CIIOKEHUSI APTyMEHTOB. 2
5. ®opMyITbl IPUBEICHUS K OCTPOMY YTITY. 2
IIpakmuyeckoe 3anamue: BerauciaeHue 3HaueHUN TPUTOHOMETPUUECKUX (DYHKIIUH. 2
6. @opMyIIBI TBOMHBIX U MTOJIOBUHHBIX YTJIOB. 2
7. ©OopMyIIbl CII0KEHUS M BBIUUTAHUS OJTHOUMEHHBIX TPUTOHOMETPUYECKUX (PYHKIHUI. 2
Ipaxmuueckoe 3anamue: 1IlpeodpazoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUH. 4
8. ObparHbie TpuroHoMeTpudeckune GyHKIuU. [IpocTeifinme TPUrOHOMETPHYECKUE YPaBHEHHS.
Ilpakmuueckoe 3ansmue: PermieHne TPUrOHOMETPUYECKUX YPABHEHUN. 4
Pazoen 7 Copepxanue yueOHOT0 MaTepuana 16
@yHKUHMH U TPadHKH 1. TlocTosiHHBIE U IepeMenHble Bemnauubl. Onpenenenune GyHkiuu. Crocobbl 3ananus GpyHKIHIA. 5
I'padpux pyHkumu.
2. CpoiicTBa ¥ rpauk nokasareabHON U JorapupmMuyeckont GyHKIUH. 2
IIpakmuyeckoe 3anamue: Haxoxnenue odaactu onpeaesneHust GyHKIUH. 2
3. OcHOBHBIE CBOMCTBA (DYHKIIMH. 4
Ilpakmuueckoe 3auamue: OCHOBHBIE CBOMCTBA (YYHKITHMA. 4
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1 2 3 4

Pa3zoen 8 Copepxanre yaeOHOT0 MaTepuana 26

MHOrorpaHHuKH

KpYIJible Teja 1. MHOrorpaHHUKH U UX OCHOBHBIE cBOKMcCTBA. [Ipu3ma. 4 2
2. Iapanmnenenunen. [Tupamuaa. 4 2
3. IInomaau moBEpXHOCTEH MHOTOTPAHHHUKOB. 2 2
IIpaxmuueckoe 3anamue: O01IME CBOWCTBA MHOTOTPAHHHUKOB. 4
4. Hununnp. 2 2
5. Konyc. 2 2
6. Cepa u map. [Tnomans chepsr u e€ gyacTei. 2 2
7. O0beMbl NPSAMBIX NapaJUIeIEIUIEA0B, IPU3MbI U [IHJINHAPA. 2 2
Ilpaxmuueckoe 3ansmue: Kpyrieie Tena. 2

Paszoen 9 Conepxanne yaeOHOTO MaTepuaa 34

Hayagna

MaTeMaTH4€CKOoro 1. Yucnosele mocnenoBateabHOCTH. CIIOCOOBI 3a1aHMsI YMCIOBBIX IIOCIEI0BATEIBHOCTEH. 4 2

aHa/u3a [TonsTHE O Mpeaelie mocaeI0BATEIIbHOCTH.
IIpakxmuueckoe 3anamue: BpluncieHue MpeieaoB Mocie0BaTeIbHOCTEN. 2
2. Ilpenen @ynkuuu B Touke. [Ipupamenue aprymenta u GpyHkiuu. IloHsTre 0 HenpepbIBHOCTH 2 2
¢ynkuuu. [Ipenen pyHkuM Ha GECKOHEYHOCTH.
Ilpakmuueckoe 3anamue’. BerauciieHre Npeaenos. 4
3. Onpenenenne npou3BogHON. O0IIee MPaBUIIO HAX0XKJIEHHUS TPOU3BOIHON OT (DYHKIIMH. 2 2
4. IlpaBuna u ¢popmynsl nuddepenumpoBanus. [IponsBoanas cioxHon GyHKINN. 2 2
Ipaxmuueckoe 3anamue: BpluucieHne Npou3BOIHBIX JaHHBIX (QYHKIUH. 6
5. Ilonstue nuddepennnana. [lpumenenne npou3BogHON K UCCIEIOBAHUIO GYHKINN U 4 2
MOCTPOEHHIO rpahuKOB. Y paBHEHUE KacaTeIbHOM.
Ilpakmuueckoe 3auamue: [IpumeHneHre MPOU3BOJHON K HCCIICIOBAHUIO (PYHKITUN 6
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1 2

Pazoen 10 Coneprkanue y4eOHOro Marepuania

Hurerpan u ero | 1. [lepsooOpasnasi pyHKIMU U HHTErpai. HeoJHO3HAYHOCTh HAaX0XKICHHUS IEPBOOOPA3HOM.

NPpUMEHCHHE OcHoBHBIE (POPMYIIBI HHTETPUPOBAHUS.
lIpakmuueckoe 3anamue’ Beluucienue TabJUYHBIX HHTEIPAJIOB.
2. Beraucnenue miomaar KpuBOJIHMHEHHON Tpanenuu. OnpeneneHne onpeeIieHHOT0 HHTerpaa.
®opmyna HeroTona-JleiiOHuna.
lIpaxmuueckue 3anamus: BelauciaeHue onpeaeneHHoro uaTerpaina no gopmyie Hetorona-
JletiOHuIA.

Pazoen 11 Copepxanre yueOHOTo MaTepuaa

DJ1eMeHThI TeOPUH
BEPOATHOCTEH U

1. OcHOBHEBIE TOHATHS U OIIPECACIICHUA TCOPUU BGPOHTHOCTeﬁ. Kiaccrueckoe OIpCACIICHUC
BCPOATHOCTHU coobITHs. CBOICTBA BCPOATHOCTH. CHy‘IaﬁHHe BCINYHMHEI.

MaTeMaTH4YecKoi i7; P - >
CTATHCTHKH I[pakmuueckoe 3ausmue: PereHue 3aa4 Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITHI
2. DNeMEeHTbl MATEeMAaTUYECKON CTATUCTHKHU: BAPUALIMOHHBIN PsiJi JAHHBIX U €r0 XapaKTePUCTUKH.
3. [IpencraBnenue qaHHBIX (TAOIUIIBI, THArPAMMBbI, TpaQUKH).
Ilpaxmuueckoe 3ansimue’ PemieHue NpoCTENIINX CTATUCTUYECKUX 3a4ad.
Pazoen 12 Copepxanne yueOHOro MaTepuana
YpasHeuus u 1. YpaBuenue u ero kopuu. [IpeoOpa3zoBanue ypaBHeHui. PalinonanbHbie ypaBHEHUS
HepaBeHCTBa - P pHH. 11peodp M - Hall M :

2. UppanmoHansHble ypaBHEHUS. Y PaBHEHHUS, COJIEPKAIINE 3HAK MOTYJIS.

IIpakmuyeckoe 3ansamue: PelieHne palluOHaNIbHBIX U HPPALIMOHAIBHBIX YpaBHEHHH.

3. [lokazarenbHble, TIOTapUPMUUIECKHE U TPUTOHOMETPUUYECKNE YPABHEHUSI.

N [ [
No|N N IRIRNNR B o v o N |Gw

HpaxmuquKoe 3ansmue. Pelenue IIOKAa3aTCIIbHBIX, J'IOl"apI/I(l)MI/I"IeCKI/IX U TPUTOHOMETPUUICCKHUX

- 6
YpaBHEHUH.
4. OcHOBHbBIE IOHSTHSI, OTHOCSIIMECS K cucTeMaM ypaBHEHHUI. CHCTEMBI IBYX YpaBHEHHI ¢ 5
JBYMsI IEPEMEHHBIMHU.
Ilpaxmuueckoe 3anamue: 3ajaun Ha COCTaBJICHHUE U PELLICHUE YPABHEHUM. 6
5. OcHOBHBIE IOHATHS, CBSI3aHHBIE C PEILIEHUEM HepaBEeHCTB. J[poOHO-palinoHaIbHbIE 5
HepaBeHcTBa. MeTon uHTepBaios. MppannoHaabHble HEPABEHCTBA.
Ilpakmuueckoe 3anamue’ PeleHne HEpaBEHCTB. 6
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2 3
6. Iloka3arenbHble U JlorapuMUIecKkue HepaBeHCTBA. TPUrOHOMETPHUUECKUE HEPABEHCTBA. 2
IIpakmuueckoe 3ansamue: PellieHne HEpaBEeHCTB. 6
Camocmosmenvuas paboma 06y4aouuxcsi:
a) Pemenue panoHanbHBIX U UPPALMOHATIBLHBIX YpaBHEHUH; 0) 3a1aun Ha COCTABJICHUE U 8
pelieHue ypaBHEHUM.
Bcero 290
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8. XapakTepHCTHKAa OCHOBHBIX BUI0B YUeOHOIi 1esiITeIbHOCTH CTY/A€HTOB

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
CTYIeHTOB (HA YPOBHE Y4eOHbIX JeiCTBUIl)

BBeaenue

O3HaKOMJICHWE C pOJBI0O MaTeMaTHKd B HayKe, TEXHUKE, JSKOHOMHKE,
WHQOPMAMOHHBIX ~ TEXHOJOTMSX M  IPAaKTHYECKOH  JeSATeNBHOCTH.
O3HakOMIICHHE C LeNSMH M 3aJadaMd H3y4eHHs MaTeMaTHKH IIpH
ocBoernu npodeccuit CI1IO u crermansrocTelt CI1O

Aareopa

Pa3BuTue NOHATHS 0 YUCIE

BrmonHeHne apupmMeTHIecKux ASUCTBUHN HAJ YHCIAMH, COUeTast YCTHBIC U
MTICEMECHHBIE TIPHEMBI.

Haxoxxnerne mnpuONMMKCHHBIX 3HAYCHWH BEIMYMH ¥ IOTPEIIHOCTEH
BEIYMCIICHUH (aOCOJMIOTHOM W OTHOCHTEIBHOI); CpaBHEHHE YHCIIOBBIX
BBIPAKEHUH.

Haxoxnenue omm0Ook B MpeoOpa3oBaHUsIX U BBHIYUCICHUSIX (OTHOCUTCS KO
BCEM ITyHKTaM IPOTpaMMBI)

Kopun, crenenn, sorapugmsi

O3HakOMJIEHHE ¢ TIOHSATHEM KOPHS n-i CTENeHH, CBOMCTBaMHU pajuKalioB U
NIpaBUJIaMU CPABHEHUSI KOPHEM.

DopMyIupOBaHUE ONpEEICHUs KOPHS U CBOWCTB KOpHEW. Brruncienue u
CpaBHEHHE KOpHEW, BBIIOJHEHHE  MPUKUIKHA  3HAYEHHUS  KOPHS.
[IpeoOpa3zoBaHne 4YHCIOBBIX M OYKBEHHBIX BBIPaKEHUH, COMIEpIKAIINX
paauKambl.

BeimmonHenne pacdeToB 1o opMmynaMm, COACpPXKAIIUM  PaJUKaIbl,
OCYIIECTBIISII ~ HEOOXONMMBIE  IOJCTAaHOBKM M NPeoOpa3oBaHMUA.
OmnpeneneHre paBHOCHIBHOCTH BBIPAXKEHHHM C pagukanamu. Pemenwe
HppalOHAIbHBIX YPaBHEHHH.

O3HaKOMJICHHE C TIOHATHEM CTEIICHHU C JeHCTBUTENBHBIM ITIOKA3aTeNIeM.
HaxoxxneHne 3Ha4YeHMH CTENEHH, WCHONB3YSd TMPH HEOOXOTUMOCTH
UHCTpYMEHTAJIbHBIE CPECTBA.

3anuchiBaHNE KOPHS N-1i CTENEHU B BUJIE CTENIEHH C JIPOOHBIM I10Ka3aTelieM
¥ Ha00OPOT.

®opMynupoBaHUE CBOMCTB  creneHed. BeluucieHue  creneHed ¢
palMOHAIBHBIM MOKA3aTelIeM, BBIIOIHEHUE NPUKUIKU 3HAYEHUS CTEIEHU,
CpaBHEHHE CTEIEHE.

[IpeoOpa3oBanne 4YHCIOBBIX M OYKBEHHBIX BBIPaKEHUH, COJEpIKAIINX
CTEIIEeHH, NPUMEHSIsI CBOMCTBA. PeleHne nokazaTesIbHbIX YpaBHEHHH.
O3HakoMIIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH NpU BBIYUCICHUH
CPEIHUX, JEJIEHNH OTpe3Ka B «30JI0TOM CEUCHHU». PemeHne MpuKIagHbIX
3a[a4 Ha CI0’KHBIE TPOIIEHTHI

IIpeodpa3oBanue
anredpanvyecKux BbIpaKeHu i

Brimonnenne  mpeoOpa3oBaHWil  BBIpAKEHUH, TNpuUMeHeHHe (Gopmyd,
CBSI3aHHBIX CO CBOMCTBAaMU CTETICHEH U JIOTapu(MOB.

OmnpeneneHre OONAacCTH  JONMYCTUMBIX 3HAUYEHHH JIOTapH(pMHYECKOrO
BBIPAKECHUS.

OCHOBBI TPUTOHOMETPHH

OCHOBHBIE TOHATHSA

H3y‘IeHI/Ie paauaHHOTO METOZIa UBMEPEHUA YTJIOB BPAICHUA U UX CBA3U C
rpaxycHoit Mmepoil. I300pakeHre yrioB BpalieHusl Ha OKPYXKHOCTH,
COOTHECEHHE BEJINYHMHBI YTJIa C €T0 PACIIONIOKCHHUEM.

DopMyIupoBaHHE ONPEICIICHUN TPUTOHOMETPUICCKAX (DYHKITHIA ISt
YIJIOB MOBOPOTa U OCTPBIX YIVIOB MPSIMOYTOJIBHOTO TPEYroJIbHUKA U
00BSICHEHUE WX B3aHMOCBSI3H.

OcHoOBHBIE [IpumeHeHne OCHOBHBIX TPUI'OHOMETPUYECKHX TOXIECTB JJIsI BHIYMCIICHUS
TPUTOHOMETPHYECKHE 3HAUYEHUH TPUTOHOMETPUYECKNX QYHKIMH 110 OJTHOM 13 HHX.

TOKIECTBA

Ipeodpa3oBanus npocreiimux | M3ydenue OCHOBHBIX (OpMyNn TPUTOHOMETpPHUH: (DOPMYIIBI CIIOXKEHUS,
TPMIOHOMETPUYECKHX yIBOEHHSA, TNPEOOPa3OBaHUSI CyMMBI TPHUTOHOMETPUYECKHX (YHKIMH B
BbIpaKeHU i MIPOM3BEACHUE U MIPOM3BEICHUS B CYMMY M NPHMEHEHHUE IPHU BBIYHCICHUH
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3HAa4YEeHUsI TPUTOHOMETPHUECKOTO BBIPAXKEHHS U YIIPOILEHHS €ro.
O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHHM TOYEK HAa CIUHWYHOU
OKPY’KHOCTH U IPUMEHEHHE UX VIS BBIBOAA ()OPMYJT IPUBEACHHA.

Hpocreiimue
TPUTOHOMETpPHYeCKHe
YPaBHEHHs U HEPABEHCTBA

Pemenne mo QopmynaM M TPUTOHOMETPHUYECKOMY KpPYTy HPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUI.

[IpumeHeHne O0OmMX METOMOB pELICHUS YypaBHEHHH (IpHBEACHHE K
JIMHEIHOMY, KBaJIpaTHOMY, METOJ pAa3JIOKCHHS HAa MHOKHTENH, 3aMCHBI
MIEpEMEHHOI) TPH pEeIIeHNH TPUTOHOMETPUYECKUX YypaBHEHUH. YMeEHHUe
OTMEYaTh Ha Kpyre pelleHUus NpOCTEHIINX TPUTOHOMETPHUUECKUX
HEPaBEHCTB.

ApKCHHYC, aPKKOCHHYC,
apKTaHreHc YHCIa

O3HaKOMJICHHUE C TTOHATHEM 00PaTHBIX TPUTOHOMETPUYECKUX (QYHKIIHH.
W3ydenue ompeneneHuil apkCHHyca, apKKOCHHYCa, apKTaHI€HCa YHUCIa,
(dopMynupoBaHHe HX, HW300paXeHHE Ha EIUHUYHOW OKPYKHOCTH,
MIpUMEHEHHE TIPU PEeIlIeHUH YpaBHEHUH.

OyHkuuH U rpaguku

DyHKIHH.
IlonsiTHe 0 HENPEePBIBHOCTH
GyHKuMN

O3HakOMJIEHHE C TIOHATHEM IIEPEMEHHOW, NpHMepaMH 3aBUCHMOCTEH
MEXAY IEPEMEHHBIMU.

O3HakoMJICHWE C TIOHATHEM Trpaduka, ONpeneNeHue IPHHAJIC)KHOCTH
Toukn rpaduky ¢yHkouu. OmnpeneneHne mno ¢GopMylsie TNpocTeHmen
3aBUCHMOCTH, BHAa ee rpaduka. BelpaxxkeHne mno ¢opmyne OIHOH
NIEPEMEHHOI Yepes Apyrue.

OsHakoMJIeHME C ompeaeneHueM (yHKIuH, (OPMYJIHPOBAHUE €ToO.
Haxoxnenne obnactu onpeaenaeHus U 001acTH 3HaUCHNH (PyHKINH.

CaoiicTBa pyHKUMH.
I'paduueckass uHTEpHpeTanU.
IIpumeps! PYHKIMOHAIBHBIX
3aBHCHUMOCTEil B peajibHbIX
npoueccax 1 siBJeHHUAX

OsHakoMmiIeHME C TpuUMepaMH (YHKIHOHAIBHBIX 3aBUCHMOCTEH B
peajbHBIX MpoLEccax U3 CMEKHBIX IUCIUTLIUH.

O3HaKOMJICHHE C JI0Ka3aTeJIbHBIMU PACCYXICHUSIMHU HEKOTOPBIX CBOHCTB
JMHEHHOW M KBaJpaTW4HOW (YHKUMHA, NPOBEICHUE HCCIIENOBAHUS
JUHEWHOW, KYyCOYHO-TMHEWHOW, JpoOHO-MHHEIHON ¥  KBaapaTHYHON
¢byHKUMid, noctpoeHue ux rpaduxoB. [loctpoeHne W uTeHue rpadUKoOB
¢yakunit. UccnenoBanue QyHKIHNH.

CocraBneHne BUIOB (YHKIMH 10 JaHHOMY YCJIOBHIO, PEIICHHE 3a/1ad Ha
9KCTPEMYM.

Brmonaenune mpeodpa3oBanuii rpaduka GyHKINH.

OopaTHble GyHKIMHU

W3zyuyenne noHsTHS 06pamuol yHkyuu, OTpeaerIeHne Buaa 1 IOCTPOeHUE
rpaduka oOpaTHOW (YHKIHHU, HAX0JCOeHue ee obracmu onpeoeieHus W
obnacmu 3navenuu. [IpuMeHeHNE CBOWCTB (DYHKIMA TpPH HCCIIEIOBaHUHN
YpaBHEHMH M pELICHMU 3a7ad Ha HKCTpeMyM. O3HaKOMJICHHE C MOHATHEM
CJIOKHOW (DyHKIINH.

Crenennsble, Noka3aTeabHbIe,
JorapugmMuyeckue u
TPUTrOHOMeTpHUYecKHe
(pynxuuu. O6paTHsbie
TPHTOHOMeETPUYECKHE
dyskumnu

Borunciienue 3HaueHU QYHKIMA M0 3HAYCHHUIO aprymenta. OnpeneeHue
MTOJIOKEHNS TOYKH Ha TpaduKe Mo ee KOOpAHHATAM U HA000POT.
Hcnonb3oBanne CBOWCTB (DYHKIWK 7SI CpAaBHEHUS 3HAYCHWW CTETICHEH U
JIOTapU(pMOB.

[MocTpoenue rpahuKOB CTENEHHBIX U JOTApUPMHUIECKAX (QYHKITHH.
Pemenne mokaszarenbHBIX M JIOTapU(PMUUECKHX YpaBHEHHH M HEPaBEHCTB
10 U3BECTHBIM aJITOPUTMAM.

O3HAaKOMJICHME C TOHSATHEM HENPEPBHIBHON MNEpHoauYecKor (yHKIUH,
(opMyITHpOBaHHE CBOMCTB CHHYCA M KOCHHYCA, IOCTPOCHUE UX TPa(UKOB.
O3HakOMJICHWE C TOHSATHEM TapMOHHYECKHMX KOJIeOaHWIl W mpuMepamu
TapMOHHYECKUX KOJIEOaHWH JJIS1 OMHCAHUS MPOLECCOB B (DM3UKE M JPYTUX
00acTsIX 3HAHUA.

O3HakOMJICHWE C TIOHSATHEM pa3phIBHOW TEPHOAWYECKON  (DyHKIHH,
(¢opMyIHpOBaHHE CBONCTB TaHT€HCA M KOTAHIEHCA, IIOCTPOCHHE HX

rpaduKoB.
IIpumenenue CBOWCTB GyHKIIMA @IS cpaBHEHWS — 3HAYCHHH
TPUTOHOMETPUYECKNX  (DYHKIMI,  pemIeHHs  TPUTOHOMETPHYIECCKHUX

ypaBHeHuid. IloctpoeHne rpaduKoB OOpPaTHBIX TPUTOHOMETPHYECKUX
(GYHKIMI 1 ollpeaeseH e 1o rpaduKaM UX CBOWCTB.
Brinonnenue npeobpa3oBanus rpaduKoB.
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Hayana MaTeMaTH4eCKOro aHaJIM3a

IMocaenoBaTeabHOCTH

O3HakoMJIEHHE C TMOHATHEM YUCIIOBOH MOC/IE0BaTEIbHOCTH, ClIoco0amu ee
3a[]aH}s, BBIYUCICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE ¢ MIOHATHEM Ipefena NnocjaefnoBaTeIbHOCTH. O3HaKOMIICHHE
C BBIYHCICHHEM CyMMBl OECKOHEYHOTO 4YHCJIOBOTO psila Ha IpuUMeEpe
BBIUMCIEHUS  CyMMBI ~ OECKOHEYHO  yOBIBAIOIIEH  TE€OMETPHUYECKOH
MIPOTPECCHHL.

Pemenne 3amad  Ha npuMmeHeHHE (GOPMYIBl CYyMMBI OECKOHEYHO
yOBIBaroIeii reoMeTpUIEeCKOH MPOTPECCHH.

IIpousBoaHasi M ee IpMMeHeHUe

O3HaKOMJICHHE C TIOHATHEM ITPON3BOTHOM.

Wzydenne u ¢GopMyIHpoBaHHE €€ MEXaHHYECKOTO M T'€OMETPHYECKOTO
CMBICNIAa, M3y4YEHHE alNTrOpUTMa BBIYHCICHUS MPOU3BOAHONW Ha NpUMEpE
BBIUMCIICHUSI MTHOBEHHOW CKOPOCTH H©  YIVIOBOTO  Ko3((UIMEeHTa
KacaTeJlbHOM.

CocraBiieHrue ypaBHEHUS KacaTeIbHOHN B 00IIeM BU/IE.

YcBoenue mpaBui  TUPQPEPEHIMPOBAHUS, TAONUIBI  MPOU3BOIHBIX
JNIEMEHTApHBIX ~ (QYHKIHH, TpUMEHEHHe i JudQepeHnnpoBaHISL
(yHKUOHH, COCTAaBICHUS YPaBHEHUS KacaTeIbHOM.

Wzydenne TeopeM O CBS3M CBOWCTB (YHKIMH H TPOHU3BOIHOIMA,
($hopMynHpOBKa UX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOIHON UCCIECIOBAHNS (QYHKIIUH, 3aJaHHON
bopmyrioit.

YcraHoBIIEHHE CBS3M CBOIMCTB (DYHKIIMY U MPOU3BOIHOM MO MX rpadukam.
IIpumeHenue NpPOU3BOAHOM ULl pPELIEHUS 3aJad  Ha HAaXO0XKJEHUE
HauOOJIBIIEro, HAMMEHBIIIEr0 3HAYEHUsI U Ha HAXOXKACHHE IKCTpeMyMa

IlepBooOpa3Hasi 1 HHTerpas

O3HakoMJIEHHE C TIOHATHEM WHTerpalia u IepBooOpa3Hoil.

W3yyeHne mnpaBuiia BBIYMCICHHS NEPBOOOpa3HOM M TeopeMbl HploToHa—
JleitOHuna.

Pemenne 3anau Ha cBsA3b MEpPBOOOPA3HOM M €€ MMPOU3BOAHOMN, BEIUHUCIICHHE
TIepPBOOOPA3HOM IS TaHHOH (PYHKITUH.

Pemenne 3aa4 Ha MpUMEHEHHE MHTETpPaja JJIsl BBIYUCICHUS (U3MIECKUX
BEIMYUH U IIOLIa e

Hayana MaTeMaTH4eCKOro aHAJIN3a

YpaBHeHUs1 M CHCTEMBbI
ypaBHenmii. HepaBencrBa u
CHCTeMBbI HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJICHHE C NPOCTEHIINMHU CBEICHHUSAMH O KOPHSAX alreOpanmveckux
YPaBHEHMH, MOHATHAMH HCCIIE0BAHUS YPAaBHEHUI U CUCTEM YpaBHEHUII.
W3ydenne TeopuM pPAaBHOCHIBHOCTH YpaBHEHUH M €€ INPUMEHEHHs.
[loBTOpeHne 3ammMcu pelIeHHs CTaHJAPTHBIX YpPaBHEHWH, NpPUEMOB
npeoOpa3oBaHKs YpaBHEHUN AJIs1 CBEJICHNUS K CTAaHAAPTHOMY YPaBHEHHUIO.
Pemienne  panuoOHaNbBHBIX,  UPPALUOHAIbHBIX,  II0KAa3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUI U CUCTEM.

Wcnonp3oBanue CBOMCTB M rpadukoB (YHKUIWH NI peIIeHUs] ypaBHEHHI.
IloBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemenne ypaBHEeHWH C NPUMEHEHHEM BCEX INPHEMOB (Pas3jOKEHHWs Ha
MHOXXUTEJIH, BBEJICHHUSI HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH, rpaHIecKoro
METO/1a).

Pemenne cucteM ypaBHEHHH C IIPUMEHEHHMEM pa3JIMYHBIX CHOCOOOB.
Os3HakomJieHWE C OOIIMMM BONPOCAMH pPELICHUs HEPaBeHCTB H
HCIIONIb30BaHNE CBOMCTB M IrpaMKOB (QYHKIMH NPH PEIICHUH HEPABEHCTB.
Pemienne HepaBEHCTB UM CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3JINYHBIX
CIIOCO0O0B.

IIpumeHeHre MaTeMaTUYECKUX METOJOB JUIsl PELICHUs COAEPIKATEIbHBIX
3a1a4 W3 Pa3NMYHBIX OOJNacTe HAyKW W MPaKTUKH. HTepmpeTrnpoBaHue
pE3yAbTATOB C Y4ETOM PEaIbHBIX OrPaHUYEHHN

JJ1eMeHThl KOMOMHATOPUKY, TEOPUU BEPOSATHOCTEH M CTATUCTUKHU

OcHOBHbIE IOHATHS
KOMOMHATOPUKH

W3yyenne mnpaBuwia KOMOMHATOPUKH M TPHUMEHEHHE MPU PELICHUH
KOMOWHATOPHBIX 3a/1a4.

PeueHre KOMOWMHATOPHBIX 3a/a4 METOIOM Iiepedopa u M0 MNpaBUIY
YMHOXCHHUSL.
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O3HakOMJICHWE C  TOHATHAMH  KOMOMHATOPUKH:  Pa3MEIICHHSIMH,
COYCTAaHUSIMH, MEpPECTAaHOBKAMH M (opMymamMu I8 HUX BBIYHCICHUS.
OOpsicHeHHE W TIpUMEHEHHEe (QOPMYN Ui BBIYUCICHHS pa3MEIICHHH,
NIEPECTAaHOBOK M COYCTaHMI MTPH PEIICHNH 3a7ad.

Oznakomienne ¢ OmHOMoM HeioTOHa 1 TpeyromsHuKOM [lackans. Pemenne
MPaKTHYECKUX  3aJad C  HCIOJb30BAaHWEM MOHATHH ¥ TPaBHI
KOMOWHATOPHKH.

DJiIeMeHThI TeOPUHU
BepOsITHOCTEi

N3yyeHnne  KJIacCHUYECKOTO  ONPEAENEHHs  BEPOSATHOCTH,  CBOICTB
BEPOSATHOCTH, TEOPEMBI O CyMM€ BEpOSITHOCTEH.

PaccmoTpeHue mpuMepoB BBIYUCIIEHHUS BeposATHOCTEeH. Pemienue 3amau Ha
BBIYHCIICEHUE BEPOSTHOCTEH COOBITHH.

IIpencraBieHue JaHHBIX
(Tabauubl, IMATPAMMBI,

rpaduxn)

O3HakoMJICHUE C MpeaACTaBJICHUCM YHUCJIOBBIX JaHHBIX n ux
XapaKTCpUCTUKaAMU.

Pemenue MpaKTUYCCKUX 3aaad Ha 06pa60TKy YHCJIOBBIX JOAaHHBIX,
BBIYHCJICHHUC UX XAPAKTCPUCTUK

I'eomeTpusn

IpsiMble U MJIOCKOCTH B
MPOCTPAHCTBE

@opMynUpOBKa U IPUBEACHUE JOKA3aTEIbCTB IIPU3HAKOB B3aUMHOIO
pacIOIOKEHUS. HPSIMBIX M IUIOCKOCTEeH. Pacro3HaBaHue Ha deprexax Hu
MOJENAX pa3lIUYHBIX CIy4aeB B3aMMHOIO pAcCMONOKEHHUS HPAMBIX H
IUIOCKOCTEH, apryMEHTHUPOBAHHME CBOMX CYXIeHHH. DopMmynupoBaHue
OMpeNIENICHUH, IPU3HAKOB U CBOWCTB MapaslIENIbHbIX U MEPIEHANKYISIPHBIX
IUIOCKOCTEH, ABYTPaHHBIX U IMHEWHBIX YTJIOB.

BeInonHeHne NocTpoeHus yriloB MEXAY IPSMBIMU, MPSIMOM U TIIOCKOCTBIO,
MEXAY INIOCKOCTSIMU I10 OITUCAHUIO U PACIO3HABAHUE UX

Ha MOJIEISIX.

IIpumeHeHre NIpU3HAKOB U CBOMCTB PACIIOJIOKEHUS NPSAMBIX U IJIOCKOCTER
IIPU PELICHUH 3a/1ay.

W3o06pakeHne Ha pHCYHKaXx ©  KOHCTPYHMPOBaHME Ha  MOJENAX
HNEepHIEeHIUKYIAPOB M HAKIOHHBIX K IIOCKOCTH, NMPSIMBIX, MapauieIbHbBIX
IUTOCKOCTEH, YIJIOB MEXIy TpsAMOM M IUIOCKOCTBIO M OOOCHOBaHHE
MIOCTPOEHHUS.

Pemenne 3ama4 Ha BBIYHCIIEHHE Te€OMETPHUYECKUX BenMM4MH. ONUCBHIBaHUE
paccTosiHUA OT TOYKHM 10 IUIOCKOCTH, OT NPSIMOM J0 IUIOCKOCTH, MEXKAY
IUIOCKOCTSIMH,  MEXJY  CKPEUIMBAIOMUMUCA  OPAMBIMH,  MEXIy
HPOU3BOJIbHBIMU (PUT'ypaMH B IIPOCTPAHCTBE.

DopMyIUpOBaHUE U JOKA3BIBAHME OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeMm cyIiecTBOBaHMsI, CBOWCTBA).

N3o0pakeHne Ha yepTexax U MOJENIX PACCTOSHHUS U 0O0OCHOBAaHUE CBOUX
cyxnaeHuil. OmpenereHWe M BBIYHCICHME PACCTOSHHH B IPOCTPAHCTBE.
[Tpumenenne Gopmyi U TeOpeM IUTAHUMETPUH ISl PELISHHS 3a1a4.
O3HakoMII€HHE C TOHATUEM MAapAJUIENBHOTO MPOEKTHUPOBAHUS U €r0
cBolicTBaMH. DPOpPMYNIHPOBaHHE TEOPEMBI O IUIOIAAM OPTOrOHAIBHOM
MIPOEKIUY MHOTOYTOJIbHUKA.

[Mpumenenne TeopuM s OOOCHOBAHHWS IOCTPOCHMH W BBIYMCICHHUH.
ApPryMEHTHpPOBAaHUE CBOUX CYXAEHUII O B3aUMHOM pAacClOJIOKEHHU
MIPOCTPAHCTBEHHBIX QUTYP

MHororpaHHUKHu

Onucaune # XapaKTCpUCTHUKa pas3jiIndyHbIX BHJIOB MHOI'OI'PaHHUKOB,
TIEPEUNCIICHIE UX DJIEMEHTOB U CBOMCTB.

I/I3o6pa>1<eHne MHOT'OI'PaHHHUKOB )5 BBIIIOJIHCHUEC IMOCTPOCHUA Ha
I/I306pa)KeHI/I${X 1 MOJECJISIX MHOT'OI'PaHHHUKOB.

Brruucnenne JMHEWHBIX DJIIEMEHTOB H yrjioB B HPOCTPAHCTBCHHBIX
KOH(pUTypalusix, apryMEHTUPOBAaHUE CBOUX CYXICHUM. XapaKTepUCTHKA U
n300paKeHNE CEUYCHHS, pPAa3BEPTKH MHOTOTPAHHHKOB, BBIUHCICHUC
JIouaiel moBepXHOCTEH.

IMoctpoenne mpocTedmmx  cedyeHUil  Kyba, TPU3MBI, MHUPAMUIBL.
[IpumMeHeHne (HakTOB U CBECHUN U3 TUITAHUMETPHUH.

O3HakOMJICHHE C BHJAaMH CHMMETPHH B NPOCTPAHCTBE, (POPMYyTHpOBAHHE
OTpEeNIeNICHNd M CBOMCTB. XapaKTepUCTHKA CUMMETPHUHM TENl BpPAILCHUS U
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MHOTOIPaHHUKOB.
[IpumeHeHne CBOMCTB CUMMETpPUM IpH pelieHuH 3anad. Mcmonb3zoBaHue
MIPUOOPETEHHBIX 3HAHUH U NCCIIEIOBAaHNUSA U MOAEIHPOBAHUS HECIOKHBIX
3azad.

N300pakeHne OCHOBHBIX MHOTOTDAaHHUKOB W BBINIOJHEHHE PHCYHKOB IO
YCIIOBUSIM 337124

TeJia U IOBEPXHOCTH
BpalleHus

O3HakOMJICHWE C BHAaMH Tel BpauieHus, (OpMyJIUpOBaHHE HX
ONpEENICHU U CBONCTB.

DopMyIUPOBAHUE TEOPEM O CEUCHUH IIapa IIOCKOCTBIO M IUIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTHKa U H300pakeHHe Tel BPAIIEHHs, KX Pa3BEPTKH, CEUCHHUS.
Peurenre 3aa4 Ha MOCTPOEHHUE CEUYECHUI, BBIYUCIICHHUE JUIHH, PACCTOSHUMH,
yrioB, miomaned. IIpoBeneHre OKA3aTEIbHBIX PACCYXKICHUH TMpH
peLICHUH 3a71ad.

[MpuMeHeHre CBONCTB CHMMETPHUH MPH PEIICHUH 3a/1a4 Ha Tejla BPAIlCHUS,
KOMOWHAIHIO TEI.

N300pakeHre OCHOBHBIX KPYIJIBIX TEN K BBIIOJHCHHE PHCYHKA 10
YCIIOBHIO 33]a4u

HN3mepenus B reoMeTpun

O3HakOMJICHWE C MOHATHAMH IUIOMaOd W 00beMa, aKCHOMaMH H
CBOWCTBAMHM.

Pemienve 3amau  Ha BBYUMCIEHHME IUIOMIAEH IIockux Quryp ¢
MIPUMEHEHHEM COOTBETCTBYIOIIMX (opMyn u (aKkTOB M3 IUIAHUMETPHH.
W3yyeHne TeopeM O BBIUYUCICHUM OOBEMOB MPOCTPAHCTBEHHBIX TeJ,
peleHue 3a/1a4 Ha puMeHeHne GopMyIl BEIUUCICHUST 00beMOB. M3ydyenue
(dbopMyn Uil BBIYMCICHHUS IUIOLIAAEH MOBEPXHOCTEH MHOTOTPaHHHKOB U
TeJI BPalleHNUSI.

O3HAaKOMJICHHE C METOJOM BBIUHCIICHHUS IUIONIAJN ITOBEPXHOCTH CQEpHIL.
Pemenne 3a1a4 Ha BBIUUCIICHHUE mIomaaen MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEIL.

Koopaunatsl 1 BeKTOpbI

O3zHakoMIeHHE C TOHATHEM BekTopa. M3ydeHue IexkapTOBOH CHCTEMBI
KOOpAMHAT B IPOCTPAHCTBE, IOCTPOEHHE MO 3aJaHHBIM KOOPIUHATAM TOYEK
U TUIOCKOCTEN, HAX0KIEHUE KOOPAMHAT TOYEK.

Haxoxnenne ypaBHEHHH OKpPY>KHOCTH, cepbl, IIOCKOCTH. BbluncieHue
PacCTOSIHUN MEXly TOUKaMHU.

N3yyeHne cBOMCTB BEKTOPHBIX BEJIUYMH, IIPABUII PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABWJI HAXOXKJIEHUS KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, MPABHII IEHCTBHUI C BEKTOPaMHU, 3aJaHHBIMU KOOPIUHATAMH.
[IpuMeHeHne Teopuw NpU pEIIEHWH 3a7a4 Ha JCHUCTBUS C BEKTOPaMHU.
W3ydenune ckanspHOro NpoOU3BENEHHS BEKTOPOB, BEKTOPHOIO YpPaBHEHHS
OpssMOMl M IUIOCKOCTH. IIpuMeHeHHe Teopuu NpU pEIICHHH 3a7ad Ha
JEUCTBUS ¢ BEKTOPAMHU, KOOPAUHATHBIM METO, IPUMEHEHHE BEKTOPOB IS
BBIUUCIICHUs] BEJIMYMH YIJIOB M paccTosHMA. O3HakomileHHe C
JI0Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPHHM O B3aHMHOM PACIIOJIOKEHUH
NPSMBIX U IIJIOCKOCTEHN C UCIIOJIb30BAHUEM BEKTOPOB
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9. YueOHO-MeTOAUYECKOE H MATEPHATBHO-TEXHHUYECKOE 00ecrevueHue

OcBoeHnne nporpaMMsl yueOHoro npeamera «MaTteMaTHKay MpeanoaraeT Haluuie B
npodecCHOHANBEHOM  00pa30BaTENBLHON OpraHHM3AINK, peaTu3ylolIeld 00pa30BaTeIbHYIO
nporpaMMmy cpeaHero obmero oopasosanusi B mpenenax ocoenuss OINOIT CIIO na Gaze
OCHOBHOTO 0011ero oOpa3oBaHus, yu4eOHOro kaOWHETa, B KOTOPOM HMEETCS] BO3MOXKHOCTh
obecrieynTh 0OydaroUMMcss CBOOOIHBIN JocTyn B MIHTEpHET BO BpeMsi yueOHOTO 3aHATHSA U
nepuoJl BHEY4eOHOH e TEIIbHOCTH.

[Tomemenne kaOuHeTa JIOMDKHO — YIOBIIETBOPATH  TpeOoBaHusiM  CaHuUTapHO-
sanueMHoNIorndeckux npasui 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM O0OOpYZOBaHMEM, YyKa3aHHbBIM B HAcTOSIIMX TpeOOBaHMUAX, B TOM YHUCIE
CHEHUATU3UPOBAHHON yueOHOM MeOenbl0 M cpencTBaMu OOydeHHs, JOCTAaTOYHBIMH ISt
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU O0YYAIOIIUXCSL.

B xabunere 10KHO OBITH MyJIbTUMEIUIHOE 000pYAOBaHUE, TTOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pPa30BaTELHOTO MPOIECca MOTYT MPOCMATPUBATh BU3YAIbHYI0O MH(POPMALIUIO
0 MaTeMaTHKe, CO3/1aBaTh MPE3EHTALINH, BUICOMATEPUAIIBI, HHBIE TOKYMEHTHI.

B coctaB yueOHO-METOIMYECKOIO M MaTepHaIbHO-TEXHUUYECKOro oOecredeHus
nporpaMMsl yueOHOro npeamMera «MaremaTuka BXOJAAT:

— MHOTI'O()YHKIIMOHAJIbHBIN KOMIIJIEKC ITPETIo1aBaTels;

— HarJIsIAHbIE TOCOOUSI (KOMILIEKThI Y4eOHBIX TAaOJuUL, IUIaKaTOB, IOPTPETOB BbLIAIOIINXCS
y4EHBIX-MAaTEeMaTUKOB H JIp.);

— nH(GOPMALIMOHHO-KOMMYHUKATUBHbIE CPE/ICTBA;

— HKPAaHHO-3BYKOBBIE IIOCOOUS;

— KOMIIJIEKT TEXHUYECKOW JIOKyMEHTAllU{, B TOM YHCJIe IacropTa Ha CPeJCTBa OOyUYeHHUs,
— MHCTPYKIIMU 10 UX UCIIOJIb30BAaHUIO MU TEXHUKE 0€30I1aCHOCTH;

OubIoTeyHbId HOH]I.

B Oubnuoreunslii ¢GoHI BXOAAT Y4eOHUKH, YUEOHO-METOJUYECKHE KOMILIEKTHI
(YMK), o0ecrnieurBaroIye OCBOEHHE yueOHOro npeaMera «Matemarukay,
PEKOMEHZIOBaHHBIE WJIM JONMYIIEHHBIE ISl WCIIOJNB30BaHUS B MPO(ECCHOHATBHBIX
00pa30BaTEeNbHBIX OPTaHU3AIMAX, PEATU3YIOIUX 00pa30BATEIbHYI0 NPOTPAMMY CPEIHEro
obmero obpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTro 00IIErO
o0Opa3oBaHusl.

bubnuoreunsiii poHA MOXXET OBITH JIOMOJIHEH SHUUKJIONEAUSMH, CIIPaBOYHHUKAMHU,
Hay4HOH, HAYYHO-TIONYJISAPHOU U APYIOU JIUTEPATYPOU 110 MaTEMATHKE.

B mpomecce ocBoeHust mporpammbl yueOHOro mpeamera «MareMaTHKa» CTYIEHTHI
JOJDKHBI TIOJYYHUTh BO3MOXKHOCTH JIOCTYNa K DSJIEKTPOHHBIM Y4YeOHBIM MarepuajgaMm Io
MaTeMaTHKe, UMEIOIIMMCSI B CBOOOHOM JOCTyIe B ceTH VIHTEpHET (JIEKTPOHHBIM KHUTAM,
pakTUKyMaM, Tectam, MaTepuanam EI'D u ap.)
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10. Pexomenayemasi JiuTeparypa

Jlna ecmyoenmos

bammvakoB M. U. Marematuka (3agaunuk, 6a30Beiii ypoBeHb mist CI1O) uzg. 1V —
M., 2017,

boromosnor H.B., Camotinenko I1.1. Martematuka (yueonuk) mis CITIO uzn. VI —
M., 2010;

Bboromonos H.B. IlpakTuueckue 3aHsATUS 10 MaTeMaTHKe (PYKOBOACTBO K PEIICHHUIO
3aga4 no matemaruke s CI10) uza. XI— M., 2019;

boromonos H.B. Coopnuk 3amxau mo marematuke (st CI10) uzn. V — M., 2009;

Jlucuukun B.T., Conoseitunk M.JI. MaremaTtuka B 3ajadax C pELICHUSIMH
(PyKOBOJICTBO K perieHuto 3aaa4 no matemaruke s CI10) uza. V — M., 2014.

,Z]JZ}I npenodaeameﬂeﬁ

AnrtonoB H.I1., Beironckuit M.S., Hukutun B.B., Cankun A.U. COopHEK 337124 110
ajemMeHTapHou Maremaruke u3a. VI— M., 1960;

bammakoB M. W. Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOrO aHaIN3a,
reometpust (yueonuk s CIIO) uzn. Il — M., 2017,

beckun JI.H. Crepeomerpust (mocodue s yuuteneit) uza. Il — M., 1971,

3anopoxer; .M. PykoBoJICTBO K peHIeHHIO 33aa4 MO0 MaTeMaTH4YeCKOMY aHAIIU3Y
usn. VI - M., 2014,

KouerkoBa E.C. COopHHK 3a7a4 U ympaXHEHHH MO cTepeoMeTpuu (mocobue s
yuureneir) — M., 1956;

Pymauk A.E. u gp. COopHHMK 3ahay MO DSJIEMEHTApHOW MaTeMmaThke (I
TEXHUKYMOB) M., 1974,

Txauyk B.B. Matematuka — abutypuenty uza. XVII—-M., 2018;

[Ma6ynnn M.U. Matematuka (mocobue st nocrynatoumx B BY3er) uzn. VII - M.,
2016.

Hnumepuem-pecypcwi

WWW. era-nerko.pd — noarotoska k E3 no matematuke.
www.webmath.ru — Teopust 1 mpuMepbl pelieHHs 3agad Mo Pa3IMdHBIM pazjenam
MaTeMaTHKH.
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