EJIELIKUM TOCYJAPCTBEHHbBIN YHUBEPCUTET num. N.A BYHUHA

PABOYASI TPOTPAMMA
YYEBHOU AN CIIAITJINHBI
OYVIIL.03 MaTtemaTnka
35.02.05 ArpoHomus
ba3oBblii ypOBEHB ITOJITOTOBKHU

®dopma oOydeHUs: OUHAs



2

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOdiero
o0pa3oBaHMsI, TPEIBIBISIEMBIX K CTPYKType, COICpXKAHUIO M pe3yabTaTam
OCBOEHHUs y4eOHOW  AWCUMIUIMHBI «Marematuka: anreOpa W Hadvana
MaTEeMaTHYECKOTO aHaJIN3a; TeOMETPUs», B COOTBETCTBUU ¢ PekoMeHaanusiMu 1mo
OpraHM3aIMK TOJIYYCHUS CpPEeIHEro oOIero oOpa3oBaHHs B MpeAeiiaX OCBOCHHS
[IIICC3 na 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C Yy4eTOM TpeOOBaHUM
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB U MOTydaeMOM
npodeccuu WU CIEUUaTbHOCTH CpEAHEero MpodeccruoHabHOTO 00pa3oBaHuUs
(muceMo  JlemapTaMeHTa TOCYJapCTBEHHOW TMOJNUTHKH B cdepe MOATOTOBKU
pabounx kaapos u 10 Munoopraayku Poccum ot 17.03.2015 Ne 06-259)

Pabouas nporpamma pazpadorana [1IK no texHomornueckomy npoduiito
Pa3zpaboTunk paboueit mporpaMmsl:

[TepueB Bnagumup Bragumuposuu npenonaaBatens uHcrturyrta CIIO EI'Y
uM. 1. A. Bynuna
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1. HOACHUTEJBbHASA 3AIINCKA

[Iporpamma o6mieoOpa3zoBarenbHOM ydeOHOM aucuuiinHa «MareMmaThka
npeiHa3HayeHa Ui M3Y4YeHUs]  MaTeMaTuKd B MNpodecCHOHATbHBIX
oOpazoBarenbHbiX opranmzanusax CIIO, peanusyrommx oOpa3oBaTeIbHYIO
porpaMmy cpeaHero ooiero oOpa3oBaHUs B Ipejesiax OCBOCHHUS OCHOBHOM
npodeccuonansHoit obpaszoBarenbHoi nporpammel CIIO (OINOIT CIIO)na 6a3ze
OCHOBHOTO 00111eT0 00pa30BaHus MPH MOJATOTOBKE KBATU(UIIMPOBAHHBIX pabOYHX,
CITy’KaIlliX W CIEIUATNCTOB CPETHErO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero oOuiero
oOpa3oBaHUs, TPEABIBISIEMBIX K CTPYKTYpPE, COICPKAHMIO | pe3yibTaTam
OCBOCHMsI y4eOHOW  guciuIimHbl  «MaremaTtnka», B COOTBETCTBUHU C
PekoMeHmauusiMu 1o OopraHU3alyy MOJYYEHHUs CPEHEro o0mero oopa3oBaHUs B
npenesiax OCBOCHHUSI 00pa3oBaTEIbHBIX MPOTPAMM CPEIHEr0 MPO(ECCHOHAIBHOTO
oOpa3oBaHus Ha 0aze OCHOBHOTO OOIIEro OOpa3oBaHUS C Y4YETOM TpeOOBAHMIA
dbenepalibHbIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W IOJydaeMOu
npodeccu WM CHEUATBHOCTH CPEAHEro NpodecCHOHATBLHOTO 00pa3oBaHUs
(mucemo JlemapTraMeHTa TOCYJAapCTBEHHOM TOJUTUKM B cQepe MOJIrOTOBKH
pabounx kaapoB u IO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpamMmbl  «MaTemaTHKa» HampaBlIEeHO Ha JOCTHXKCHHE
CIICTYIOTIINX

eJen:

e oOecrieyeHue CHOPMUPOBAHHOCTH  MPEJCTABICHUN O  COLMAIBHBIX,
KYyJIbTYPHBIX U

HUCTOPUYECKHX (DAKTOpax CTAHOBIICHUS MaTEMAaTHKH;

* o0ecneuyeHre CGHOPMUPOBAHHOCTU JIOTMUECKOTO, aJTOPUTMHUECKOTO U
MaTEMaTUYECKOTO MBIIICHUS;

 oOecrieueHue cHOPMUPOBAHHOCTH YMEHUM MPUMEHSTH MOJYYCHHBIC 3HAHUS
MIPU PEUICHUU PA3IUYHbIX 33/1a4;

» obecrieueHre CHOPMUPOBAHHOCTU MPEJCTABICHUN O MaTEeMaTHKE KaK YacTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIHHOM S3BIKE HAYKH, MO3BOJIIOIIEM
OIMKCHIBATh U U3Y4YaTh PEAIbHBIC TTPOLIECCHI U SIBJICHUS.

B mporpammy BKIIIOYEHO cCOJEp)KaHHWE, HANpaBJICHHOE Ha (HOPMHUPOBAHUE Y
CTYJICHTOB

KOMIIETCHIIMHM, HEOOXOoIUMBIX IS KadecTBeHHOro ocBoeHust OIIOIT CIIO na
0aze OCHOBHOTO oOmIero oOpa3oBaHUsS C TMOJYYCHHEM CpPEIHEro OOIIero
oOpa3oBaHHs; TPOTrpaMMbl  TOATOTOBKH  KBAIH(HUIIMPOBAHHBIX  padOYHX,
CITY>KallliX; MPOrpamMMbl MOATOTOBKHU crenuanuctoB cpeanero 3peHa (IITIKPC,
[TI1CC3).

[Iporpamma y4eOHOW mUCIMIUIMHBI «MaTeMaTHUKa» SIBISETCS OCHOBOM JUIs
pa3paboTku  pabouyux  TporpaMMm, B KOTOPHIX  MpodecCHOHATbHBIC
oOpa3oBaTenbHbIC OpraHU3aIliH, peaTu3yIoNme 00pa30BaTEIbHYI0 MPOTPAMMY
cpeadero obmero ooOpaszoBanuss B mpeaenax ocBoenus OIIOII CIIO na 6ase
OCHOBHOTO 00111ero 00pa3oBaHUs, YTOUHSIOT COJEp)KaHHWE y4eOHOro marepuana,
MOCJIEIOBATEILHOCTh €r0 M3YyYCHHsI, pacrlpe/eieHue y4eOHbIX 4acOB, TEMAaTHUKY
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pedepaTtoB, BUABI CAMOCTOSITENBHBIX pPadOT, y4UUTHIBas crHeuuduKy MporpaMm
NOJATOTOBKM  KBaJM(DUIMPOBAHHBIX pabOYMX, CIy)XallMX U CIEHUAIUCTOB
CpeIHEero 3BeHa, OCBaBAaeMOl MPO(eCcCHH WK CHEeUaIbHOCTH.

[Iporpamma  MOKET  HCIOJNB30BAaThCS  JAPYTMMU  MPO(deCcCHOHAIBHBIMU
0o0pa3oBaTeNbHBIMU  OpraHM3alMSIMU,  PEATU3YIOIIMMU  00pa3oBaTENbHYIO
IporpaMMy CpelHero oOImero oOpa3oBaHHsl B MpeaesiaXx OCBOSHHUS OCHOBHOM
OIIOII CIIO nHa 6a3e ocHoBHoro obiero oopazoanus (IIIIKPC, IIIICC3).

1.1. O0mas xapaKkTepuCTUKA y4eOHOM M CUMILIHHBI

Marematuka ABIIACTCS byHIaMEHTATBHOM 001meo0pa3oBaTenbHON
JTUCIHUIUIMHOM ~ COCJOXKHUBIIMMCS ~ YCTOMYUBBIM  COJEpKaHUEM M OOIMIMMHU
TpeOOBAaHUSIMU K TIOJTOTOBKE 00YUYaIOIIUXCS.

B npodeccuoHanbHbIX 00pa30BaTENbHBIX OPraHU3ALMSIX, PEATUIYIOLIUX
o0pa3oBaTeNbHyl0 MpOTrpaMMy CpelHero ooOmero oOpa3oBaHHs B Ipezesnax
ocBoerust OIIOII CIIO Ha 6a3e ocHOBHOrO 00ImIero oOpa3oBaHUs, W3YUYEHUE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH OT MNpoQuis
1po(hecCUOHATILHOTO 00pa30BaHUsl.

[Ipu ocoennn mnpodeccuit CIIO u cnemumansHocteir CIIO ectecTBeHHO-
HayyHOro mnpoduis npodeccuoHalbHOro odpaszoBanus, cneunanbHocted CIIO
ryMaHUTapHOTo npo¢uiast NpoecCHOHATBLHOTO 00pa30BaHUA  MaTeMaTHKa
nzyuyaercss Ha 0OazoBoM ypoBHe DPI'OC cpennero ob6iiero o0pa3zoBaHus; MpU
ocBoenuu npodeccuit CI1O u cnermansHocTedt CIIO TeXHUYECKOro U ColHaIbHO-
AKOHOMHYECKOTO Tipoduieil mnpodecCHoHaIBbHOTO O00pa3oBaHUsI MaTeMaTHKa
uzyuyaercss Oosjee yriayOJieHHO, Kak TnpoduiabHas ydeOHash JAUCIUILIMHA
YUHUTHIBAIOMIAS CHEU(PUKY OCBAaUBAEMbIX MPO(eCcCHil UiTu CHEIUATbHOCTEN.

DT0 BBIpa)XaeTcs B COACPKaHUN 00YUCHHSI, KOTMYECTBE YaCOB, BBIJICISIEMBIX Ha
U3y4EHUE OTHENbHBIX TEM MpPOTrpamMMbl, TIIyOMHE HMX OCBOEHHUS CTYACHTaMH,
o0beMe W XapakTepe MPaKTUYECKUX 3aHITUH, BHUAAX BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOwue 1enu U3y4yeHUs: MAaTeMaTUKU TPaJUIMOHHO PEaM3YyIOTCS B UYEThIpEX
HaIPaBJICHUIX:

1) ob1iee mpeacTaBiieHne 00 UIEAX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOIUMBIMA KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;

4) BOoCIIUTATEIILHOE BO3/ICHCTBHUE.

[Ipodunuzamus mene MareMaTH4ecKoro o0pa3oBaHus OTpa)kaeTcsl Ha BHIOOpE
IPUOPUTETOB B OpraHU3alMU YYeOHOW JAesITeNbHOCTH oOyuarommxces. s
TEXHUYECKOTO, COLMAIBbHO-3KOHOMUYECKOro Mpoduie npodpeccuoHaIbHOTO
oOpa3oBaHus BBIOOp 1ieJied CMeIIaeTcs B NParMaTUYecKOM HaIpaBJICHUH,
OpeIyCMAaTPUBAIOIIEM YCHJIEHHE M PacUIMpEeHUE TPHUKIAJAHOTO XapakTepa
U3YYCHUS] MATEMaTUKH, MPEUMYIIECTBEHHOW OPHEHTAIIMM Ha aJITOPUTMHUYECCKUIN
CTWJIb TO3HABATEIbHON JAESITeNbHOCTU. JIJIi TyMaHUTapHOIO M €CTECTBEHHO-
HaydyHOoro mnpoduieil mnpodeccnoHambHOTO 00pazoBaHusi Oojee XapaKTEPHBIM
SBJIICTCSI YCUJIEHUE OOIIEKYIbTYPHON COCTABIISIONICH Y4eOHOW MUCIUTIINHBI C
OpHUEHTALMEN Ha BU3yaJIbHO-O0pa3HbIN U JIOTUYECKUI CTUIN Y4eOHOM pabOThlI.
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N3ydyenne mareMaTuku Kak NpoduiIbHON 0011eo0pa3oBaTeNbHON yueOHOM
JVCHUIUIMHBI, YYUTHIBAIOIICH CIEU(UKY OCBAaMBAEMbBIX CTyACHTaMHU Ipodecchid
CIIO nnu cnenuansHoctH CITIO, oOecnieunBaeTcst:

* BEIOOPOM Pa3IUYHBIX MOJX0JI0B K BBEICHUIO OCHOBHBIX MTOHSTHIA;

* (QopMmupoBaHMEM CHCTEMbl Y4YEOHBIX 3aJaHUN, O00ECICUMBAIOIINX
¢ PeKTUBHOE OCYIIECTBICHNE BEHIOPAHHBIX 1I€JIEBBIX YCTAaHOBOK;

* o0oraiieHreM CIeKTpa CTujield yueOHOU JEATEebHOCTH 3a CUeT COTJIaCOBaHUS
C BEAYIIMMHU JEATEIPHOCTHBIMUA XapaKTEPUCTHKAMU BBIOpaHHOW mpodeccuu /
CIIEIMATILHOCTH.

[IpodwmnbHas cocTaBisiomas OTpPaXKaeTcss B TPEOOBAHUAX K TOJATOTOBKE
O0yJaroITIXCsI

B YACTH:

e O0mel cucTeMBbl 3HAHWI: COJAEpKATCIbHBIC MPUMEPHI HCIIOIH30BAHUS
MaTeMaTHYECKHUX UJICH U METOJIOB B Mpo(ecCHoHaIbHOMN ACATEIbHOCTH;

* YMCHMI: pa3auuue B ypoBHE TpeOOBaHUN K CIOXXHOCTH IPUMEHSIEMBIX
aJTOPUTMOB;

* TPaKTHYECKOTO WCIOJIB30BAHUS TMPUOOPETECHHBIX 3HAHUNH W YMCHUM:
WHJMBUAYAJILHOTO y4eOHOr0 OMNbITa B TMOCTPOSHUM MaTEMAaTHYECKUX MOJICIIeH,
BBITIOJTHEHUH UCCIIEIOBATEIILCKUX ITPOCKTOB.

Takum oOpaszom, peanu3anus CojepKaHusg YIeOHOW TUCIHUILUIMHBI OPUEHTUPYET
Ha TIPUOPUTETHYIO POJb IPOIECCYATbHBIX XapaKTEPUCTHK YyUeOHOH pabOoTHI,
3aBUCAIIMX OT Npoduiisa npodecCHOHATBLHOTO 00pa30BaHMS, MOJYYEHUS OIbITa
WCITOJIP30BAHUS MAaTEeMAaTHUKUA B COACPKATEIBHBIX U MPO(ECCHOHATBHO 3HAYMMBIX
CUTyallWsIX TI0 CpPaBHEHUIO C (OPMaIbHO-YPOBHEBBIMU  PE3yIbTaTUBHBIMU
XapaKTEPUCTHKAMU O0yUICHUSI.

Conepxanue ydyeOHOM JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICP)KATEIIbHBIMY JIMHUSMUA O0yUCHHS MaTeMaTHKE:

e anreOpanydeckas JUHUS, BKIIOYAONIAs CUCTEMAaTU3allUI0 CBEACHUNA O YHCIax;
M3yYeHHE HOBBIX M 0000IEHHE paHee H3YYCHHBIX omeparuii (Bo3BeIeHHUE B
CTEIICHb, H3BJICUYCHHWE KOpHS, JorapudmupoBaHue, CHHYC, KOCHHYC, TaHTCHC,
KOTAHT€HC W 00paTHbIC K HUM); U3YYE€HHE HOBBIX BHUJIOB YMCJIOBBIX BBIPAXKEHUU U
GbopMyII; COBEPIICHCTBOBAaHHUE TMPAKTUYCCKUX HABBHIKOB U BBIYHCIUTEIBLHON
KyJbTYphlI, PACIIMPEHHE K COBEPIICHCTBOBAHWE ajreOpandeckoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, W €ro TMPUMCHCHHE K PCIICHHUIO
MaTEeMaTHYECKHUX W TPHUKIQIHBIX 337124,

* TEOPETHKO-(QYHKIIMOHANbHAS JIMHHS, BKJIIOYAIONIAs CHCTEMAaTH3aIuI0 U
pacuIMpeHne CBEACHUN O (DYHKIMSAX, COBEPIICHCTBOBAHUE TpapUUEeCKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMU HIEIMH M METOJaMHU MaTEMAaTHYECKOIO aHajau3a B
o0beMe, TO3BOJIAIONIEM HCCIEAOBaTh JJICMEHTapHbICe (QYHKIIMA | PEIiaTh
MPOCTEUIITNE TEOMETPUIECKUE, (PU3UUECKUE U IPYTHEC MIPUKIIAIHBIC 3a/1a4K;

* JMHUS YpaBHEHWW ¥ HEPABEHCTB, OCHOBAaHHAs Ha TOCTPOCHUH U
HCCIICIOBAHUKM MaTEMaTHYECKHUX MOJCIEH, MepeceKaromascs ¢ aaredopandeckon u
TEOPETUKO-(PYHKITMOHAIbHOW  JIMHUSIMH W BKJIIOYAIONIAs ~ pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHHUKU alreOpandecKux NpeoOpa3oBaHUMN [JIsl peIIeHUs
ypaBHEHUH, HEPABEHCTB MU CHUCTEM; (OPMHPOBAHHUE CIOCOOHOCTH CTPOWUTH U
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WCCJIEIOBATh MPOCTEUININE MAaTEeMATHUECKHE MOJEIN MPU PEIICHUH MPUKIATHBIX
3aJ1a4, 3a7a4 U3 CMEXXHbBIX U CTICIIMAIbHBIX TUCIHUILINH;

* TreoMeTpuuecKas JIMHUSA, BKIIOYAIONIas HarJisigHble TMpEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax U U3yUYE€HHUE UX CBOMCTB, (OpMUPOBAHUE U pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPa)KEHHWs, pPa3BUTHE CIIOCOOOB  TIE€OMETPUUECKHUX
U3MEPEeHUM, KOOPJMHATHOTO M  BEKTOPHOTO  METOJOB  JJIsl  peIIeHUs
MaTEeMaTUYECKUX U MPUKIAJHbIX 3a/1a4;

* CTOXaCTUYECKasl JTUHUS, OCHOBAHHAsS HA Pa3BUTUU KOMOWHATOPHBIX YMEHHUI,
IpeCTaBICHUN 0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY’KaIoIlero Mupa.

Paznensl (Tembl), BKIIOYEHHBIE B COJIEpKaHUE YUeOHOM NUCIUIUIMHEI, SIBISIOTCS
oOmuMu i Becex mpoduieit mpodecCHOHATBLHOTO 00pa30BaHUS W MPU BCEX
o0beMax y4yeOHOro BpPEMEHU HE3aBUCUMO OT TOTO, SBJSIETCA JM Yy4eOHas
nucuuruinHa «Marematukay 0a30Boi WU MPO(UITEHOM.

B nmpumepHbIXx TeMaTHMUecKMX IUIaHaX MPOrpamMMmbl yueOHBIM Marepual
npeacTtaBieH B (oOpMe  UYEpedyIolIerocsi  pa3BEpThIBAHMUS ~ OCHOBHBIX
COJIepKaTeNIbHBIX  JIMHUK  (alreOpanyeckod,  TeOpeTUKO-(PYHKIIMOHAIBHOMH,
ypaBHEHUN U HEPABEHCTB, N€OMETPUUYECKOM, CTOXACTUYECKOI), UTO IMO3BOJIAET
ruOKO HCIIOJIb30BaTh HMX PACMOJOKEHUE U B3aUMOCBS3b, COCTaBIATH pabOuuit
KaJICHIApHBIA TUTaH, TMO-pa3sHOMY 4epenys ydeOHble TeMbl (TJIaBbl yueOHHUKA),
YUUTBIBAS MPOPUIb NPOodHeCcCUOHATBHOTO 00pa3oBaHusl, CEU(PUKY OCBauBAEMON
npodeccun CIIO wunmu cnenumansHoctu CIIO, rnyOuHy wu3ydeHUsT maTepuana,
YPOBEHB TIOJITOTOBKU CTYJCHTOB IO MPEAMETY.

[Tpennaraembie B IpUMEPHBIX TEMATHUECKUX TUTaHAX pa3HbIE 00BEMBI YI€OHOTO
BPEMEHH Ha M3Y4YCHHE OJHOW M TOW K€ TEeMbl PEKOMEH]IyeTCS HCIIOJIb30BaTh IS
BBITIOJTHCHUS Pa3JIMYHBIX YIeOHBIX 3aaHuil. TeM caMbIM pa3iandusi B TPeOOBaHUSIX
K pe3yJibTaTaM OO0ydYeHUs TPOSBSITCS B YPOBHE HABBIKOB IO PEIICHUIO 3a/lay U
OTBITE CaMOCTOSITEIbHOU paboThl. M3ydenune oOmeoOpazoBarensHOl y4eOHOM
TUCIUTUINHBL  «MaremaTtnka» 3aBepiiaeTcs IMOABEACHHEM HWTOTOB B (opme
’K3aMeHa B paMKaxX MPOMEXXYTOUHOU aTTeCTallUU CTYACHTOB B MTPOIIECCE OCBOCHUS
ocaoBHo OIIOII CIIO ¢ nomyuenuem cpeanero obmero oopazoBanus (ITIIKPC,
[TIICC3).

B pasgene mnporpammbl «ConaepxkaHue y4eOHOW MUCHUILIUHBD) KYypPCHUBOM
BBIJICTICH MaTepuall, KOTOPhI MpH W3YYCHHH MaTeMaTHKH Kak 0a30BOH, Tak U
npodUIbHON Y4eOHOM TUCIUIIIMHBI, KOHTPOJIIO HE TOIJICHKUT.

1.2. MecTo y4eOHOM AMCUHUILIMHBI B Y4eOHOM IJIaHe

VYyebnas gucruiuimHa «MareMmatukay —SBISETCS YYCOHBIM — MPEAMETOM
oOs3aTeNbHON TIpenMeTHor obmactu «Marematuka u uH(popmatukay DOI'OC
CpeaHero oo1ero oopa3oBaHuUs.

B mnpodeccuonanbHbIX 00pa30BaTENBbHBIX  OPTaHU3ANMSIX, PEATUIYIONIUX
o0pa3oBaTeNbHYI0 MPOTpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpeneliax
ocBoenusi OIIOIl CIIO na 6a3e ocHOBHOro 00IIero ooOpa3oBaHus, ydeOHas
TUCIUIIINHA «MateMaTtrkay u3ydaercsi B 001eo0pa3oBaTeIbHOM IIUKIJIE YIEOHOTO
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wiana OIIOIT CIIO na Ga3ze OCHOBHOTO OOIIEro OOpa3oBaHMs C TMOJTYYCHHEM
cpennero obmero oopazosanus (IIIIKPC, I[TIICC3).

B yueOnbix mmanax IIIIKPC, IIICC3 yyeOnas aucuuiuimHa «MaTemaTukay
BXOJIUT B COCTaB o00muUxX 0O0Ieo0pa3oBaTeNbHbIX Y4YEOHBIX JIMCLUILUIUH,
bopMUpyEeMBIX U3 00s3aTEITbHBIX

npeameTHbix obnacteit ®I'OC cpennero obiiero oOpazoBanus, A npodeccuii
CIIO WA CIICLIMATIbLHOCTEN CIIO COOTBETCTBYIOLIETO npodus
npodeccuoHanTbHOTO 00pa30BaHMSI.

1.3. Pe3ysbTaThl 0CBOCHUSI Y4eOHOH TUCHUIIIMHBI

OcBoenue comepkanusi y4eOHOW MMCIMIUIMHBI «MareMatrnkay o0OecreunBacT
JOCTH)KEHHE CTYICHTAMMU CIIEAYIOIINX pe3y1bmamaos:.

* TUYHOCHIHBIX

— c(OpMUPOBAHHOCTh MPEACTABICHUM O MAaTeMaTHKE KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEJCTBE MOJCIUPOBAHUS SBJIICHUNA U MPOIECCOB, UJIEIX U METOAaX
MaTEeMaTUKH;

—— MOHUMAaHUE 3HAYMMOCTH MAaTEMAaTUKH IS HAYyYHO-TEXHHUYECKOTO Mporpecca
c(hOpMHPOBAHHOCTh OTHOIIEHUSI K MaTeMaTHKE KaK K YacTH OOIeYeI0BEUECKOn
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HMCTOpPHUEH pa3BUTHUS MaTEMaTHUKH, SBOJIOLUEH
MaTeMaTUYeCKHUX UCH;

—— pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOPaKCHHSI,
ATOPUTMHYCCKOU KYJIBTYPhI, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
TSt Oyayien mpodecCroHanbHON eI TENbHOCTH, JJIsl TPOIOKEHUs 00pa30BaHus
U caM0o00pa3oBaHus,

—— OBJIAJICHHE MAaTEeMaTHYCCKUMHU 3HAHUSMU W YMCHHSIMH, HEOOXOIUMBIMU B
MOBCEAHEBHON  JKM3HU, [JJII OCBOCHHMS CMEXKHBIX E€CTECTBEHHO-HAYYHBIX
JUCIUIUIMH ¥ JUCIUIUIMH  NpOo(eCCUOHATBHOTO IMKJA, JJIs  TOJIY4YEHUs
oOpa3zoBaHuss B 00JacTsX, HE TpeOYHOMMX YrIyOJeHHONW MaTeMaTUYecKOn
MOJATOTOBKY;

—— TOTOBHOCTh M CHOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHUCIE
caM000pa30BaHUI0, HAa MPOTSKEHUU BCEU JKU3HU; CO3HATEIHLHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0pPAa30BAaHUI0 KaK YCIOBUIO YCIEHNTHOW MpOGeCcCHOHANIBHOU U
OOIIECTBEHHOMH JIEATEIHLHOCTH;

—— TOTOBHOCTh U CHOCOOHOCTb K CAMOCTOSTEIBLHOM TBOPUECKOW W
OTBETCTBEHHOU JIEITEIILHOCTH;

—— TOTOBHOCTh K KOJUIGKTHBHOHW paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOH,  y4EOHO-HCCIIEA0BATEIbCKOM,
MIPOCKTHOM M JPYTUX BHAX ACATCIBHOCTH;

—— OTHOIIEHUE K MPoheCCHOHATBLHOM JCSITEIIbHOCTH KaK BO3MOKHOCTH yYaCTHSI
B PEIICHUU JMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIEHAIIMOHATHHBIX
po0iem;

* MemanpeomMemHoix:

—— YMEHHE CaMOCTOSATENILHO OMPENEATh LETU JEATEILHOCTH M COCTaBIISATH
TUIaHBI  JIESITEIBHOCTH; CAaMOCTOSITEIPHO OCYIIECTBIISTh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATEIHHOCTD, HCIIOJB30BAaTh BCE BO3MOXKHBIE PECypCHI IS
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JIOCTUKEHHUSI TIOCTaBIICHHBIX I€J€ M peanu3aluy IUIAHOB JESATEIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUX;

—— YMEHHME NPOJYKTUBHO OOIIAThCS M B3aMMOJICUCTBOBATH B IpoIlecce
COBMECTHOM  JEATEIBbHOCTH, YYUTHIBATh MO3WLHMH  APYTUX  YYaCTHUKOB
NesATeabHOCTH, 3 (PEKTUBHO pa3peiaTb KOH(IUKTHI,

—— BIIQJICHUE HaBbIKAMU TI03HABATENHHOM, Yy4eOHO-UCCIIENOBATEIbCKON M
MPOECKTHOM JESATENbHOCTH, HABBIKAMU Ppa3pelieHusl MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/a4,
MPUMEHEHUIO PA3JIMYHBIX METOJ0OB TO3HAHUS;

—— TOTOBHOCTH M CHOCOOHOCTh K CaMOCTOSITEIbHOW HH(OPMAIMOHHO-
MO3HABATEILHON JIESITEILHOCTH, BKIIIOUAsi yMEHUE OPUEHTUPOBATHCSA B PA3ITUYHBIX
UCTOYHUKAX WH(POPMAIMHA, KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH
nH(pOpMaIIHIO, OTYyYaeMYI0 U3 Pa3JIMUHbIX UCTOYHUKOB;

—— BIIQJICHUE S3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JOTHUYHO U TOYHO
M3JIaraTh CBOKO TOYKY 3PEHUSI, HCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTRA;

—— BIIQJICHUE HaBbIKAMU TIO3HABATENHHON pediekcur Kak OCO3HaHMUS
COBEpIIAEMBIX JICHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, TPAHUL] CBOETO 3HAHMS W HE3HAHMS, HOBBIX [MO3HABATEIbHBIX 33]1a4 U
CPEACTB ISl X IOCTUKEHHS;

—— 1EJCYCTPEMIICHHOCTh B IMOMCKAX U MPUHATUU PEUICHUHN, COOOPa3UTEIHLHOCTD
U UHTYUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* NPEeOMemHbIX:

— ¢c(OpMUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTUKE KaK YacTH MHUPOBOMU
KyJbTYpbl M MECTE€ MAaTeMaTUKH B COBPEMEHHOM IMBWJIM3AlMM, CIOCO0aX
OMMCAHUS SIBJICHUU peabHOI0 MUpPA HA MATEMATUUECKOM SI3bIKE;

— c(OpMUPOBAHHOCTh TMPEACTABICHUN O MaTEeMaTHUYECKUX TMOHATUAX Kak
BAKHEUIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSIIONIMX OINKCHIBAaTh U U3Yy4aTh
pa3HbIe MPOLECCHl U SBJICHUS; MOHUMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOIrO IO
CTPOCHUSIM TEMATUYECKUX TEOPUH;

—— BJIAJICHUE METOJIaMH JOKa3aTEJIbCTB U AJTOPUTMOB PELICHUS, YMEHUE HX
MPUMEHSITh, IPOBOJIUTH I0KA3aTEIIbHBIE PACCYXKICHHUS B XOJI€ PEIICHUS 3a/ay;

—— BJAQJCHUE CTAaHJAPTHBIMU NPUEMaMH pPEUICHUS pPAlUOHAIBHBIX H
UpparmoHaIbHbIX, TOKAa3aTEIbHbIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHUN
Y HEPaBEHCTB, UX CHUCTEM; MCIOJIb30BAHUE IOTOBBIX KOMIBIOTEPHBIX IPOTrpaMM, B
TOM YHUCJEe JUIsl TTOMCKA MYTH PEIICHUS W WUTIOCTpPAllMU pelleHUs] YpaBHEHUU U
HEPaBEHCTB;

—  chOpPMHUPOBAHHOCTb  MPEJCTABJICHUH 00  OCHOBHBIX  TOHATHSIX
MaTeMaTHYECKOr0 aHaliu3a U UX CBOMCTBaX, BIaJ€HUE YMEHHUEM XapaKTepHU30BaTh
noBeZicHUe (DYHKIHM, HCHOJb30BaHUE TOJYYCHHBIX 3HAHWM [JIs1 OMHCAHUS WU
aHaJu3a peaJibHbIX 3aBUCUMOCTEN;

—— BIIQJICHUE€ OCHOBHBIMH TOHSTHUSMH O IUIOCKMX M MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTH YMEHUS
pacmo3HaBaTh TeOMETpUYECKHe (DUTYpHl Ha YEPTEKaxX, MOJCISIX U B PEATBHOM
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MUpE; MPUMEHEHUE W3YYCHHBIX CBOMCTB T€OMETpPHUECKUX GUryp u Gopmym Juis
pelIeHus TEOMETPUYECKHX 3a/1a4 U 33]1a4 C MPAKTHUECKUM COAEP KaHUEM;

— c(hOpMUPOBAHHOCTH TNPEACTABICHUN O MpoIeccax W SBICHHUSIX, MMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEalbHOM MHpE,
OCHOBHBIX MOHSTHUAX AJIEMEHTAPHON TEOPUHM BEPOSTHOCTEH; YMEHHI HaXOIUTh U
OLICHMBATh BEPOATHOCTH HACTYIUICHHSI COOBITHI B IMPOCTEHIINX MPAKTHYECKUX
CUTYyallUAX U OCHOBHBIE XapaKTEPUCTUKHU CITyYailHBIX BEJIHYMH;

—— BIIQJICHUE HAaBBIKAMU HWCIOJIH30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
IIpU PEIICHUH 3a/ad.

1.4. PexoMeHayeMoOe KOJIHYECTBO YACOB HA OCBOEHHE MPOrpaMMbI JHCIIH-
MJIMHBI:

MaKCHUMaJbHOW yueOHOU Harpy3ku oOydaromierocs_/8_ 4acoB, B TOM YHUCIIE:

00s13aTeTbHON ayTMTOPHOU yueOHOI Harpy3ku oOydaromerocs_78_dac;

caMOCTOsITeIbHOM paboThl oOyuatomierocs 0 dvacos.

2. COIEP’)KAHUE YUYEBHOU JUCIHHAIIJINHBI
2.1. TemaTu4eckuii IUIaH U CO/iePKaAHME Y4eOHOI TN CIUTLTHHBI

KoJsinuecTBo 4acoB

Ha pasjge
Ayau- | Camocrto
HaunmenoBanme YA
TOPHAsl | ATEJbHA Tembl pazgesa
pasjaesia
pabora, s
yac pabora,
yac
BBenenne 1
Pazgen 3 Tema 1.1 JlelicTBUTEIbHBIC YHUCIIA.

1. YUCJIOBBIE 1 YucnoBble BRIPAKEHUS

PAILIMOHJIBHBIE Tema 1.2 PanuoHanbHbIC
BbIPAKEHU A BBIPAKEHUS

Paznen 2. ©YHKIMAU Tema 2.1 @yHkuus, €€ cBOWCTBA U
rpaduk

Tewma 2.2 TlpeobpazoBanus
rpadukoB QyHKIHI

Tema 2.3 KopeHb HaTypaJIbHOM
CTEICHU

Tema 2.4 Crenennas QyHKIus

Tema 2.5 TlokazarenbHas QyHKIMSA

W [ WwWw w

Tewma 2.6 Jlorapudpmuueckas
byHKIUS

Paznen 3. [IPAMBIE Tema 3.1 IlapaisienbHOCTD
N ITJIOCKOCTHU B MPSAMBIX U TJIOCKOCTEN

I[TPOCTPAHCTBE Tewma 3.2 IlepneHIUKYISAPHOCTD
NPSIMBIX U IIJIOCKOCTEM

Pa3nen 4. BEKTOPHBI 3 Tema 4.1 [IexapToBa cucrema
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N KOOPAMHATDBI

KOOpAHWHAT B IIPOCTPAHCTBC

Tema 4.2 Bekrtopsl B

3 MIPOCTPAHCTBE
PazngenS. TPUI"OHO 3 Tema 5.1 Tpuronomerpuueckas
METPUA byHKIUA
Tema 5.2 IIpeoGpazoBanue
3 TPUTOHOMETPUUECKUX BBIPAKEHUM
3 Tema 5.3 TpuronoMmerpudeckue
YpaBHEHHUS
Pa3znen 6. HAYAJIA 3 Tema 6.1 Teopus npenenon
MATEMATHUYECKO 3 Tema 6.2 TlpousBonHas
'O AHAJIM3A 3 Tema 6.3 OnpeneneHHbIN
WHTETpaj
Paznen 3 Tema 7.1 MHOrorpaHHHKHU
7. MHOI'OI'PAHHA 3 Tema 7.2 Tena BparieHus
K 11 KPYLJIBIE 3 Tema 7.3 OObemsbI Ten
TEJIA
Pa3znen 8. 3 Tema 8.1 Cratucrtuka
KOMBHUHATOPHUK 3 Tema 8.2 KomOunatopuka
A, CTATUCTHUKA 1 Tema 8.3 Teopust BeposATHOCTEN
TEOPUA 3
BEPOSITHOCTEH
Paznen 9. 3 Tema 9.1 Pemenue ypaBHeHHi u
YPABHEHUSA U HEPABEHCTB
HEPABEHCTBA 3 Tema 9.2 Pemenue cucrem
YPaBHEHUI U HEPABEHCTB
KonTpoJib 18 [IpomexxyTounast arrectanus B popMme:
AK3aMEH — 2 CEMECTP
Bcero: 96




11

3. XAPAKTEPUCTUKA OCHOBHBIX BUTIOB
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

HaumenoBanue Buabl yueOHBIX geiicTBUA
pasjaesia/TeMbl
BBenenue O3HakoOMJIEHHE C pOJbI0O MaTeMaTUKH B Hayke,

TEXHUKE, YKOHOMHUKE, MHPOPMAITMOHHBIX TEXHOJIOTHIX
U TPAKTUYECKOW JeSITeNbHOCTH. (O3HAKOMIIEHHE C
HeNlssMM W 3aJayaMd  M3Y4YEHUS MaTeMaTUuKU TpHU
ocBoennu npodeccuit CI10 u cnenmanbaocreit CI10

AJI'EBPA

Pa3Butne noHsaTus o
YHucJjie

BeinonHenne apupMeTHYECKUX JEUCTBUU  HaJ
YHUCJIaMH, COYETasi YCTHBIE U TUCbMEHHBIE MPUEMBI.

Haxoxenne npruOamKeHHbIX 3HAYEHUN BEJIUYHMH U
MOTPEIIHOCTe  BBIUMCICHUM  (aOCONIOTHOM M
OTHOCUTEJILHOMN ); CPABHEHHUE YMCIIOBBIX BBIPAKEHUU.

Haxoxnenune ommOOK B MpeoOpa3oBaHUSIX U
BBIUMCIICHUAX (OTHOCUTCA KO BCEM  IyHKTaM
IPOrPaMMBbI)

Kopuu, cTrenenn,
Jorapugmbi

O3HakOMJIEHHE C TOHATHEM KOPHS N-il CTENEHH,
CBOWMCTBAaMHU pAJUKaJIOB M MpaBUIaMU CpPaBHEHHS
KOpHEM.

DopMyIUpPOBAHUE OMPENECICHUSI KOPHS M CBOWCTB
KOpHEW. DBpluncieHne ©  CpaBHEHME  KOPHEW,
BBITIOJIHEHUE MPUKUJIKY 3HAYEHHS KOPHSI.

[IpeoOpa3zoBanre  YUCIOBBIX U OYKBEHHBIX
BBIPAKECHUH, COAEPKAIINUX PATAKAIIBI.

Brinonnenue pacyeToB o bopmynam,
coJiepKalliuM PaIUKaIbl, OCYIIECTBIISSI HEOOXOUMBIE
MOJICTAaHOBKH ¥ MPEe0Opa3oBaHUsl.

OnpeneneHue PaBHOCHIBHOCTH — BBIPAKEHUH €
panukanamu. Perienue nppanroHaabHbIX YPaBHEHUN.

O3HakoMJIeHHE C  TOHSTUEM  CTENEHU  C
JNEUCTBUTEIBHBIM ITI0KA3aTEJIEM.

Haxoxnenue 3HaueHHMM CTENEHU, HUCIOJbB3YS IIPU
HEO0OXO0JIMMO MHTUHCTPYMEHTAJIbHBIE CPEJICTBRA.

3anuchIBaHUE KOPHS N-Ml CTENIEHU B BUAE CTEIICHU C
JIpOOHBIM MOKa3aTeaeM U Ha00OpOT.

DOOopMyJIMPOBAHUE CBOMCTB CTEICHEW. BhIuncienue
CTETIeHEN c pPalMOHAIBHBIM MOKa3aTeJIEM,
BBITTOJIHCHUE MMPUKUJIKY 3HAYCHUSI CTETICHU, CPABHEHUE
CTEIICHEM.

[IpeoOpazoBanne  4YHUCIOBBIX W OYKBEHHBIX
BBIDAKCHUN, COAEPXKAIIMX  CTEIEHW, TNPUMEHSS




12

CBOMCTBA. Pelienne nokazaTeabHbIX YPaBHEHUM.

O3HaKOMJICHHE ¢ TPUMEHEHUEM KOPHEN U CTEIeHEN
IpM BBIYUCICHUU CPEAHUX, [ICJICHUUM OTpe3Ka B
«30JI0TOM CeueHUn». PerieHne NnpukiIagHbIX 3a7ad Ha
CJI0’KHBIE TTPOLICHTHI

IIpeoOpa3zoBanue
ajJiredpanvyecKux
BbIpasKeHU

Brimonnenue npeoOpa3zoBaHui BBIPAXECHUU,
npuMeHeHne (OpMyll, CBSA3aHHBIX CO CBOWCTBAMU
CTEeTeHEe! U JIorapupMoB.

OnpeneneHre 00acTH  JTONYCTHUMBIX —3HAYEHUU
norapu(pMUIECKOTOo BBIPAXKCHMUSL. Pemenne
Jorapu(pMUYECKUX YPAaBHEHUN

OCHOBBI TPUT'TOHOMETPUUN

OCHOBHBIC MOHATHUSA

N3yuyeHue paauaHHOTO METOJa HM3MEPEHHUsS YIJIOB
BpAlllCHUI W MX CBSA3M C TPagyCHOM MEpOM.
N3o0paxkeHre yrioB BpallleHHS Ha OKPYXKHOCTH,
COOTHECEHUE BEIMYMHBI yria C €ro pacroyioKEHUEM.
DopMyIUpOBaHUE ONPEACTICHUMN
TPUTOHOMETPUUECKUX (DYHKIUNA NJi1 YIJIOB MOBOPOTA
U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroJdbHUKA M
00BSCHEHHE UX B3aMMOCBSI3H

OcHoBHBIC IIprMeHenne OCHOBHBIX TPUTOHOMETPUYECKUX
TPUTOHOMETPHYECKHUE TOXECTB JUIsl BBIYMCIICHUS 3HAYCHU N
TOXKAECTBA TPUTOHOMETPUUYECKUX (DYHKIIMI MO OHON U3 HUX
IIpeoOpa3zoBanus N3yueHnne 0CHOBHBIX (pOPMYJT TPUTOHOMETPHHU:
NPOCTEeIINX (opMyJIBI CIIOKEHUS, YABOCHHUSI, TPEOOpa30BaHUs
TPUTOHOMETPHYECKHUX CYMMBbI TPUTOHOMETPUYECKUX (PYHKIUI B
BbIPaKeHHU I IIPOU3BEICHUE U IIPOU3BEICHUSA B CYMMY U
IIPUMEHEHUE IIPU BBIYMCIICHUN 3HAYCHUS
TPUTOHOMETPHUUYECKOTO BBIPAXKEHUS U YIIPOLLECHUS €T0.
O3HakoMIIEHHE CO CBOMCTBAMH CHMMETPUU TOYEK
Ha €IMHUYHON OKPY>KHOCTH U IPUMEHEHUE UX IS
BbIBOJIa ()OPMYJI IPUBEICHUS
IIpocreiimmue Pemenne no ¢opmynaM M TPUTOHOMETPUUECKOMY

TPUTOHOMETPHYECKHUE
YPABHEHHSI M HEPABEHCTBA

KPYr'y IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[IpuMeHeHre oOLIMX METOJOB pEUICHUsI YPABHEHUM
(mpuBeneHHE K JIMHEMHOMY, KBaJpaTHOMY, METOJ
pPa3NIOKEHUs] HA MHOXHUTENH, 3aMEHbl TEPEeMEHHO)
IIPU PELLIEHUU TPUTOHOMETPUYECKUX YPABHEHUMN.
YMeHHne oTMeuaTh Ha KPyre pereHus TPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHI'€HC YUCIA

O3HaKOMIICHHE C MTOHSATHEM 00paTHBIX
TPUTOHOMETPHUCCKUX (DYHKITHIA.

W3ydenne onpeseneHuii apkCHHyca, apKKOCHHYCa,
apKTaHreHca gncia, GopMyIupoBaHHUE HX,
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U300paKeHHE Ha EIUHUYHONU OKPY>KHOCTH,
pUMEHEHUE NPU PEIICHUN YpaBHEHUN

®YHKIUU, X CBOUCTBA U TPAOUKHU

DyHKUMH.
IHonsitue o
HeNpepbIBHOCTH (PYyHKIMU

O3HaKOMJICHWE C  TIOHSATHEM  TIEPEMEHHOM,
pUMEpPaMH 3aBHCHMOCTEH MEXKTy IIEPEMECHHBIMU.

O3HakOMJICHHE C TIOHATHEM TpaduKa, onpeneacHue
MPUHAIJICKHOCTH  TOYKKM  Tpaduky  QyHKIUM.
Omnpenenenue o bopmyie pocTeuei
3aBUCHMOCTH, BHAa ee Tpaduka. Breipaxkenue mo
dbopMyIie OJTHOM IMepeMEHHOM Yepe3 ApyTrue.

OzHakomiieHHe ¢ ompeneneHueM  QYHKIHUH,
dbopmynupoBanne  ero.  Haxoxnmenue — oGnactu
onpeseraeHust M 0071acTy 3HaYeHUN QyHKIIUU

CaoiicTBa QyHKIUH.

I'papuueckas
uHTepnperauus. [Ilpumepsl
(pyHKIHOHAIBHBIX
3aBMCHMOCTEH B peajibHbIX
npoueccax u siBJIeHUAX

O3HakomiieHHE C mpuMepamMu (YHKIHOHAIbHBIX
3aBUCHUMOCTEN B PEAIbHBIX NPOLECCAX W3 CMEKHBIX
JTUCIUIUIMH.

O3HakOMJIEHHE C TOKA3aTEIbHBIMU PACCYKICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEMHOM W KBaJIpaTUYHOMN
GyHKIUH, TMpPOBEICHUE WCCICIOBAHUS JIMHEHHOM,
KYCOYHO-JINHENHOU, JTPOOHO-TMHEUHON 51
KBaIpaTUYHOU (PYHKIMH, MOCTPOCHHE UX TPadUKOB.
[loctpoenne wu  urenwe rpadukoB  (PyHKITUI.
UccnenoBanne  ¢ynkuuu. CocraBiieHHE  BHUJIOB
(GYHKIMI 1O TaHHOMY YCIIOBHUIO, pEIIeHUE 3a/ad Ha
OKCTPEMYM.

Brinonnenne npeodbpazoBanuii rpaduka GyHKIUN

Ooparnbie pyHKUMH

N3yuenune MTOHSATHS oOpaTHo byHKUIMH,
oTpe/ieliCHIEe BHUIAa M MOCTpOeHUE Tpaduka oOpaTHOM
(GYHKIIUU, HAXOXKACHUE €€ 00JIaCTH OIpeAciICHUs M
obnactu 3HaueHuil. [IpuMeHeHHne CBOWCTB (yHKIIHIA
IPU KMCCIICIOBAHUU YPAaBHEHHM M pEIICHUHU 3a7a4 Ha
IKCTPEMYM.

O3HAKOMJICHHE C TTOHSITHEM CJIOKHON (QyHKIIUN

CreneHHble,
NoKa3arTejbHbIE,
Jorapugpmuyeckue u
TPUTOHOMETPHYECKHUE
(pyHknun.

OoOpaTtHbIe
TPUTOHOMETPHYECKHUE
byHkuuu

Boluucnenne 3HaueHUd GYHKUMA MO 3HAYEHUIO
apryMeHTa.

Omnpenenenre MoJIOKEHUsI TOUYKU Ha Tpaduke 1o ee
KOOpJIMHATaM U Ha00OPOT.

Hcnonbs3oBanre CBOMCTB (PYHKIMU AJi1 CpaBHEHUS
3HAUYEHUN CTENEeHEe! U Jorapu(pMoB.

[Toctpoenue rpadukoB CTEIMEHHBIX u
jorapuMudecKux QyHKIIHM.

Pemenune mokaszaTtenbHBIX U JIOrapuPMUYECKUX
YPAaBHEHHMU U HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIECHME C  TIOHATHEM  HENPEPHIBHOU
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nepuoANYECcKOil QyHKIMHU, POpPMYIUPOBAHUE CBOMCTB
CHUHYCa U KOCHHYCa, IOCTPOEHHUE UX TPapUKOB.

O3HakoOMJIECHME C  IIOHATHEM TapMOHHYECKHX
KoJIeOaHUI U NMpUMEPaMU TAapMOHMUYECKUX KOJIeOaHM
Ul ONMCAHMSI MPOLECCOB B (U3MKE M JIPYrux
00JacTax 3HaHUS.

O3HakoMIIeHHE Cc MTOHATHEM pa3pbIBHOU
nepuoAndeckor (GyHKIUU, GOPMYyINPOBAHUE CBONCTB
TaHTE€HCA ¥ KOTAaHT'€HCAa, TOCTPOCHUE UX TPA(PHUKOB.

[Ipumenenne CcBOUCTB (GYHKIUN A7 CpaBHEHHS
3HaYEHUN TPUTOHOMETPUUECKUX (DYHKLIUH, perieHUs
TPUTOHOMETPUUYECKUX YPABHEHUM.

[TocTtpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUUYECKUX (QYHKIUN M OIpeneseHue 1o
rpadukaM UX CBOWCTB.

BrinosiHenne npeoOpa3oBaHus rpaukoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHocaenoBaTe ILHOCTH

O3HaKOMJICHHUE C HNOHIATHUEM YUCJIOBON
MMOCJIEIOBATEIIFHOCTH,  cIloco0aMu  ee  3aJaHusd,
BBIUHCJIEHUSIMH €€ YJICHOB.

O3HaKoOMJICHHE C IIOHATHUCM npeaciia
IMOCJICAOBATCIbHOCTH.
O3HaKoOMJICHHE C BBIYMCIICHHCM CYMMEBI

OECKOHEYHOr0  YHMCJIOBOTO  psiAa Ha  IpUMEpe
BBIYKCIICHUS CyMMbI ~ OECKOHEYHO  yOBIBaromIei
reOMETPUYECKOU MPOTPECCUM.

Pewienue 3amay Ha npuMeHEHHE (POPMYIIBI CyMMBbI
OECKOHEYHO yObIBaromIei reOMETPUYECKON
IPOrpPECCHH

IIpousBoaHasn u ee
NPUMEHEHHUe

O3HaKOMJICHHE C TIOHSITUEM MPOU3BOTHOM.

N3yuenue u hopmMyIupoBaHUE €€ MEXaHUYECKOTO U
F€OMETPUYECKOr0  CMbICIIA, H3YYEHUE aIrOpUTMa
BBIYMCJICHUS TPOU3BOJHON HAa MPUMEPE BBIUUCIICHHS
MTHOBEHHOM CKOPOCTH W YIJIOBOTO Kod(duimenrta
KacaTeJIbHOM.

CocraBnenue ypaBHEHHsI KacaTelIbHOW B 0O0IIeM
BUJIE.

VYcBoenue npasuin audepeHIupoBaHus, TaOIUIIbI
MIPOU3BOJIHBIX DJIEMEHTApHBIX (DYHKIUN, TPUMEHECHHE
s quddepennpoBanusi  GYHKIUN, COCTaBIICHHS
YPaBHEHUS KACATEIIbHOM.

N3ydenue TeopemM O CBSA3M CBOMCTB (PYHKIIUU H
POU3BOIHOM, (OPMYITHPOBKA HX.

IIpoBenenue C MOMOIIBIO MIPOU3BOJIHOM
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uccienoBanus  QyHKIMH, 3aJaHHON  (popmyIoi.
VYcraHoBiaeHHWE  CBSI3M  CBOMCTB  (YHKUMM U
IPOU3BOIHOM MO UX TpaduKam.

[IpuMeHeHre MPOU3BOTHON MJIsi pelIeHUs 3a/1a4d Ha
HAXOXKJEHUE HAaNOOJIbIIEr0, HAUMEHbIIIETO 3HAYCHUS U
Ha HaXOXJICHUE IKCTPEMyMa

IlepBooOpa3nas u

O3HaKoMJICHHE C IIOHATHUCM HHTCTpala u

HHTErpaJ MepBOOOPa3HOM.
N3yuyeHnue npaBuiia BBIYHMCIECHUS NEPBOOOPA3HON U
TEOPEMBbI
Herorona-JleitOnuiia.
Pemenne 3amay Ha CBsI3b TMEPBOOOpa3HON U ee
IPOU3BOJAHON, BBIYUCICHHE MEPBOOOpA3HOM s
JTAHHOW (PYHKITUU.
Pemenve 3agau Ha TpUMEHEHHWE HHTErpaia s
BBIYHCIICHUS (PU3NYECKUX BEJIUYMH U IJIOMIAJEH
YPABHEHUS U HEPABEHCTBA
YpaBHeHUS U CUCTEMBI O3HakOMJICHHE C TPOCTEHIIUMHU CBEACHUSAMU O
YPaBHEHUI KOpHSIX anreOpanvyecKkux YpaBHEHUW, MOHITUSIMU

HepaBeHcTBa M CHCTEMBbI
HEPaBEHCTB C ABYMS
nepeMeHHbIMH

UCCJIEIOBAHNS YPAaBHEHUI U CUCTEM YpaBHEHUM.

N3yuyeHue Teopun paBHOCUIBHOCTH YPaBHEHUN U €€
npumeHeHus.  [loBTopeHHMe — 3amucu  pELICHHS
CTaHIApPTHBIX YpaBHEHUH, MPUEMOB MpeoOpa3zoBaHUs
YpaBHEHUN I CBEOEHUS K  CTaHJAPTHOMY
YPAaBHEHHIO.

Pemienne  pannoHaNbHBIX, UppalMOHATbHBIX,
MOKA3aTeJIbHbIX U TPUTOHOMETPUUYECKUX YpPaBHEHUN U
CHUCTEM.

Hcnonbs3oBaHre CBOMCTB U Tpa@uKOB GYyHKIUN 1S
peuieHuss  ypaBHeHuM.  [loBTOpeHHME  OCHOBHBIX
IIPUEMOB PELIEHUS CUCTEM.

Pemienne ypaBHeHMH ¢ TNPUMEHEHUEM  BCEX
OpueMOB (Pa3JOXKEHUsT HA MHOMKWUTEIW, BBEICHHUS
HOBBIX HEW3BECTHBIX, IOJCTAHOBKH, TIpaduyecKoro
METO/a).

Pemenne cucrem ypaBHEHUHM C MNPUMEHECHUEM
pa3auuHbIX crnoco6oB. O3HaKOMJIEHHE C OOIMIMMHU
BOIIPOCAMHU DEIICHUS HEPABEHCTB M MCIOJIb30BAHME
CBOMCTB W TpadukoB (QYHKUMHA TpPU pELICHUU
HEPABEHCTB.

Pemienne HepaBEeHCTB M CHUCTEM HEPABEHCTB C
IPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.

[IpumeHeHne  MareMaTUYeCKUX  METONOB A
pELIECHNs] CONEPIKATENBHBIX 3aJa4 M3 Pa3Iu4HbIX
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oOnacTell Hayku M TpakTuku. MHTepnpeTupoBanue
PE3YNIBTATOB C YYETOM pPEaIbHBIX OTPAHMYCHHM

3JEMEHTBI KOMBUHATOPUKHU, TEOPUM BEPOSITHOCTEHA U

CTATUCTUKH

OcHOBHbBIE IOHATHS
KOMOMHATOPUKH

N3ydenne mpaBuiia KOMOMHATOPUKHA U TIPUMEHEHUE
MIPU pPEeIIEHNN KOMOMHATOPHBIX 331a4.

Pemienne  KOMOMHATOpPHBIX  33Ja4  METOAOM
nepedopa U 1o NpaBUly YMHOKEHUS.

O3HakOMJICHHE C TIOHSATHSIMU KOMOWHATOPHKHU:
pa3MEUICHUAMH, COYETAHUSAMH, II€PECTAHOBKAMH U
dbopmynamu AJig UX BEIYUCIICHUS.

OObscHeHne U  npuMeHeHue  Qopmyn  ans
BBIUMCIICHUS  Pa3MELICHUH, [IEPECTAaHOBOK U
COYETAaHUM IIPU PEIICHUU 3a/1a4.

Oznakomnenne ¢  OuHomMoM  HbroToHa u
TpeyroibHUKOM [lackans. PemeHne mnpakTrdecKux
3a1a4 C HCHOJIb30BAHWEM IMOHATHM W MPABUI
KOMOWHATOPUKHU

JJIeMeHTbI TEOPUH
BEPOSITHOCTEM

N3yuenue KJIACCUUYECKOI 0 OIIPEIEITICHUS
BEPOSTHOCTH, CBOWMCTB BEPOSITHOCTH, TEOPEMBI O
CyMME€ BEpPOSATHOCTEN.

Paccmortpenue IIPUMEPOB BBIUNCIICHUS
BeposTHOCTEN. Pemenue

3a/1a4y Ha BBIUMCIICHUE BEPOSITHOCTEN COOBITUI

IIpencraBiieHne JaHHBIX
(TabdsMubl, AUATPAMMBI,

rpaguxm)

O3HakOMJIEHME C MPEACTABICHUEM  YHUCIOBBIX
JAHHBIX W MX  XapakTepucTHUkaMu. PeleHue
OpPaKTUYECKUX 3aJa4y Ha 00pabOTKy YHUCIOBBIX
JAHHBIX, BEIYMCIICHUE UX XapaKTEPUCTHUK

I'EOMETPUSA

IIpsiMbIe ¥ MIOCKOCTH
B IPOCTPaHCTBE

QopMmynMpoBKa U IPUBEACHUE JI0KA3aTENIbCTB
IIPU3HAKOB B3aWMHOI'O PACHOJIOKEHUS MPSAMBIX U
mIockocTer. Pacnio3HaBanue Ha deprexax U MOAENSIX
pPa3IMYHBIX  CIy4acB  B3aMMHOTO  PaCIOJOXKECHUS
OpSAMBIX W TUIOCKOCTEN, apryMEHTUPOBAHHUE CBOUX
CYXKIECHUM.

@opMyIMpOBAaHUE OIPEACIECHUN, NPU3HAKOB U
CBOWMCTB  MApAJUIEIBHBIX W  NEPHEHIUKYJSPHBIX
IIJIOCKOCTEN, JBYTPAHHBIX U JIUHEHUHBIX YTIJIOB.

BrinosHeHre OCTPOCHUS YIJIOB MEXAY IPSIMBIMU,
OpPSAMOM M IUIOCKOCTBIO, MEXAY INIOCKOCTAMHU IIO
ONMCAHHUIO, U PACTIO3HABAHUE UX HA MOJEIISIX.

[IprmMeHeHne NPU3HAKOB U CBOWMCTB PACTIOJIOKECHUS
MIPSIMBIX U IIJIOCKOCTEH IIPU PELIECHUU 3a/1a4.

N300paxkeHne Ha pUCYHKaxX U KOHCTPYMPOBAHUE HA
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MOJEIAX  NEPHEHIAUKYJSIPOB M HAKIOHHBIX K
IUIOCKOCTH, NPSMBIX, HapajUIeNIbHBIX IUIOCKOCTEH,
YIJI0B MEXIY NPSAMOM U MJIOCKOCTBIO U 0OOOCHOBaHUE
IIOCTPOECHHUS.

Pemenne 3agad Ha BBIYMCIECHHE T€OMETPHYECKHUX
BenU4UH. OMNHCBHIBAHUE PACCTOSAHHUS OT TOYKHA JO
IUDIOCKOCTHA, OT NPSIMOM 10 IUIOCKOCTH, MEXKIY
IJIOCKOCTSIMHU, MEKJY CKPELIMBAIOIIMMHUCS MPSMBIMH,
MEX/1y IPOU3BOJIBHBIMU (PUTYpPaMHU B TPOCTPAHCTBE.

@opMynHpOBaHWE M  JIOKa3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSAHMIAX(TEOPEM  CYIIECTBOBAHUA,
CBOWCTBA).

N300paxkeHne Ha YepTekax U MOJEISIX pPacCTOSIHUS
U O0OCHOBaHUE CBOMX CyxJeHuil. OmpezneneHue u
BBIYKCIICHHE paccTosiHui B IIPOCTPAHCTBE.
[Ipumenenue ¢GopMyl M TEOpeM IUIAHUMETPUU IS
peuieHus 3a1ad.

O3HakoMJIEHHME C  IIOHATHEM  MapajuIeIbHOIO
MPOEKTUPOBAHHUS U ero CBOMCTBaMHU.
PopMyIMpOBaHUE TEOPEMBI 0 IO/
OPTOrOHAJIBHOM MPOEKIMN MHOTOYTOJIbHUKA.

[Ipumenenue TEOpUn TUTSL 000CHOBaHUs
NIOCTPOCHUM M  BBIUYHUCIECHUN. ApPryMEHTHUPOBAHHUE
CBOMX CYXIEHHM O B3aMMHOM PAacCIOJIOKEHUHU
IPOCTPAHCTBEHHBIX PUTYD

MHoOrorpaHHuKH

Onucanve M XapakKTepPUCTHKA Pa3IMYHBIX BHUJOB
MHOTOIPaHHUKOB, TMEPEYUCICHUE HUX DJJIEMEHTOB U
CBOMCTB.

N3o0paxkeHrie MHOTOTPAHHUKOB U BBIIIOJHEHUE
MOCTPOCHUS  HA  M300PAKEHUSAX U MOJEIAX

MHOTOTPaHHUKOB.
Bpruncnenue JHMHEHHBIX JJIEMEHTOB W YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYypanusx,

apryMEHTHUPOBAHUE CBOUX CYXICHUM.

XapakTepucTdka W U300pakeHue  CedeHus,
Pa3BEPTKH MHOTOTPAHHUKOB, BBIYMCIICHHE TLIOIIAJCH
ITOBEPXHOCTEM.

[TocTpoeHnre MpOCTEUIIUX CeUeHU KyOa, MpPU3MBI,
nupamuapl. [lpumenenne QakToB W CBeACHHWA U3
IJIAHUMETPHUH.

O3HakomJieHHE C  BUJAaMU  CUMMETPUl B
MPOCTPAHCTBE, (POpMyIUpOBaHUE OMNpEACTICHUN U
CBOMCTB. XapaKTEPUCTUKA CUMMETPUM TEJ BpPAILLICHUS
Y MHOTOTpaHHUKOB. [I[puMeHeHne CBOMCTB CUMMETPUHI
pu pelieHuu 3agad. VMcnosib3oBaHue NpruoOpeTeHHBIX
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3HAHUM AJs1 HUCCIICAOBAHUA W MOACIHMPOBAHMA
HCCJIOXKHBIX 3aJga4. I/I306pa}KCHI/I€ OCHOBHBIX
MHOI'OI'PAaHHUKOB MW BBIIIOJIHCHUC PHCYHKOB IIO
YCJIOBHAM 3a1a4

Tenau MMOBEPXHOCTH
BpalllCHUA

O3HakomileHHME € BHJaMH Te€Jl  BpAILCHUA,
(dbopMyIMpOBaHKE UX OMPEECICHUI  CBOWCTB.

@opMyJIMpOBaHHE TEOPEM O CEYEHUM IIapa
MJIOCKOCTBIO U TNIOCKOCTH, KacaTeNbHOH K cdepe.

XapakTepucTrKa U U300pakeHHe Te BpalICHUs, UX
pa3BEpPTKH, CEUCHUS.

Pemienne 3amad  Ha  MOCTPOEHUE  CEUYECHUHU,
BBIYUCJIEHUE [IJIMH, PACCTOSHWM, YTJOB, IUIONIAACH.
[IpoBeneHne  JOKA3aTENbHBIX  PACCYXKACHUU  IpU
pEeLIeHUH 3a1a4.

IIpuMeHeHrne CBOWCTB CHUMMETPUM IIPU PEIICHHUU
3aJ1a4 Ha TeJja BpallleHus, KOMOMHALIUIO TEN.

N300paxkeHre  OCHOBHBIX  KpPYIJbIX Tel U
BBINIOJIHEHHWE PUCYHKA MO YCJIOBHIO 33J1a4U

I/I3MepeH1/m B recoMETpHNn

O3HakoMJIEHHE C TIOHATHSAMHU IUIOMIAAU U 00BheMa,
aKkcuoMamu

Y CBOMCTBaMHU.

Pemienue 3a1ad Ha BIYHUCIICHUE TJIOMIAIEH TNIOCKUX
buryp ¢ mpuMEeHEeHHEeM COOTBETCTBYIOIIUX (hopmyn u
($haKkTOB U3 TIAHUMETPUHU.

N3yuenne TeopeM O BBIYHCICHUH OOBEMOB
IPOCTPAHCTBEHHBIX  TE€J, pEIIeHue 3aJa4  Ha
npuMeHeHue GopMyJl BBIYUCICHUS] 0O bEMOB.

N3yuenue QopMyn ajis BBIUMCICHUSA IUIOLIAEH
MOBEPXHOCTEH MHOTOTPAHHUKOB Y TEJ BPAIICHUS.

O3HaKOMJICHHE C METOJOM BBIUMCIICHHS TUIOLIATU
MOBEPXHOCTH CHEPBHI.

Pemienne 3amau  Ha  BBIYMCIICHUE  TUIOIIAJEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tl

KoopauHarsl u BeKTOpBI

O3HakoMIIeHHE C MOHATHEM BekTopa. W3yueHue
JNEKapTOBOM CHUCTEMBl KOOPAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHHUE 10 3aJaHHBIM KOOpAWHATAM TOYEK U
IIJIOCKOCTEN, HaX0KICHUE KOOPAUHAT TOYEK.

Haxoxenue ypaBHEHUH OKpYXHOCTH, cdephl,
IUIOCKOCTH.  BplunciieHMe  pacCTOSHUM — MEXIy
TOYKaMHU.

N3ydyeHne CBOWCTB BEKTOPHBIX BEIWYMH, MPaBUII
Pa30KEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPpaBUJI  HAXOXJIEHMS  KOOpAMHAT  BEKTOpa B
MPOCTPAHCTBE, MNPABWJI JIEMCTBUM C BEKTOPAMHU,
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3aJaHHBIMHU KOOpAWNHATAMMU.

I[GﬁCTBI/ISI C BCKTOpaMU.

IIPUMEHEHUE

pacCTOSTHHM.

IJIOCKOCTEN € UCTIOJIB30BaHUEM
BEKTOPOB

4. YYEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBbI
Peanuzanus mporpamMmbl AUCIUIUIMHBI TPEOYeT HAIMYUS y4eOHOW ayauTO-
pUU TS TIPOBEACHMS 3aHATHN JICKIIMOHHOTO THIA, 3aHATHH CEMUHAPCKOTO THUIIA.
OoOopynoBanue:
OkpaH 15 mpoekropa Digis (tumpuna 160 cm)
HoyTtOyk mpenonasarens HP 15DB0098UR
HaGop nemoHcTpaiimoHHoro o60py10BaHus U y4eOHO-HATJISTHBIX TTOCOOUH,
00eCIeynBaOIINe TEMATUUECKUE WITIOCTPAIH 110 JUCITUTUIHHE.

5. PEKOMEHJAYEMAS JIMTEPATYPA

OCHOBHBIC HCTOYHHUKH:

1. Xamuaymwmun, P.SI. Marematuka: 0OasoBelii  kypc. [16+] /
P.A. Xamunymnun, b1 I'ynusta. — 5-e u3g., nepepad. u gomn. — Mocksa : YHUBeEp-
cutetr Cuneprus, 2019. — 720 c. — (YauBepcuterckas cepus). — Pexxum nocryna:
no moamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=571501 (na-
ta oOpameHus 14.03.2024) — bubnworp. B kH. — ISBN 978-5-4257-0386-6. —
TeKCT : DJIEKTPOHHBIN.

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. Maremaruka: anrebpa U Hadaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPUS
[Tekct] : AnreOpa u Hauvajga MaTeMaTWyeckoro aHanmmza. 10 Kimacc:
VYu4e0.1y11061e00pa3oBat. opranuszanuii: bazossiit u yriay6:n. yposuau / 0. M. Ko-
astuH [u np.]. - 8- usn. - M. : TlpocBemenue, 2020. - 384 c. : wn. - ISBN 978-5-
09-075569-6

2. Marematuka: anrebpa u HadaJla MAaTEMaTHIECKOTO aHAIN3a, TEOMETPHS
[Tekct] : Anrebpa W Hayala MaTeMaTH4YecKoro aHamusa. 11  kiacc:
VYueb.s1001meo6pa3oBar. opranuzanuii: bazoserit u yriay6i. yposau / FO. M. Ko-
asTuH [u ap.]. - 8-e u3a. - M. : [Ipocsemenune, 2020. - 384 c. : un. - ISBN 978-5-
09-074200-9

HpI/IMGHeHI/Ie TCOPHH IIPpU PCHICHHUM 3aJda49 Ha

N3ydyeHne cCkajasipHOro NPOU3BEIACHUS BEKTOPOB,
BEKTOPHOTO ypaBHEHUS TMPAMOM M  IUIOCKOCTH.
[IpumeHeHne TeopuM TMpU PEHIEHWH 334a4  Ha
JECUCTBUSI C BEKTOpaMH, KOOPAWHATHBIM METO/I,

BCKTOPOB MJid BBIYMCICHHUA BCJIWMYMH YIJIOB H

O3HaKoMJICHHE C JOKa3aTCJIbCTBAMM TCOpPEM
CTCPCOMCTPHUHN O B3aMMHOM PACIIOJIOKCHUHU IIPAMBIX U
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