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1. MOSICHUTEJIBHAS 3AITUCKA

PaGouas mporpamma ob6meodpazoBatenpHol yueOHoU auctumuimasl OYII1.03. Ma-
TeMaTHKa TpeJHa3HA4YCeHA JI1 W3YYCHUs MaTeMaTHKU B [IpuOpeXHEHCKOM arpapHOM
komemke (pumman) PI'AOY BO «KD®Y um. B.W. BepHanackoroy, peainsyromniero oo-
pa3oBaTeIbHYI0 MPOrPaMMy CpPEIHEro O0IIero oOpa3oBaHus B Mpeenax OCBOCHHS OC-
HOBHOM npodeccronanbHoil o0pa3zoBarenbHoi mporpammel CITO (OITOIT CITO) na 6a-
3€ OCHOBHOT0 00111er0 00pa3oBaHus IMpY NOArOTOBKE CHEIMATUCTOB CPETHEr0 3BEHA.

Pabouas nporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero oOie-
ro 00pazoBaHus, MPEIBABIIEMBIX K CTPYKTYpE, COIEP KaHUIO U Pe3yIbTaTaM OCBOCHUS
yueOHOM AMCIUIUIMHBI MaremaTuka, B COOTBETCTBHM C PekoMeHmanusMu 1o opraHu-
3alluu TMOJy4eHUs: cpeAaHero ooOiiero o0pa3oBaHUs B Ipejenax OCBOEHHUsS 00pa3oBa-
TEJbHBIX MPOrPaMM CPEIHEro MnpodeccuoHanbHOro 0O0pa3oBaHUs Ha 0a3e OCHOBHOIO
oO1rero o0pa3oBaHus ¢ yueToM TpeOoBaHMM denepaibHbIX TOCYAapPCTBEHHBIX 00pa3o-
BaTEJbHBIX CTAHJIAPTOB M MOTy4yaeMoil Mpodeccuu Wi CIEeHUaIbHOCTH CPEeIHEro mpo-
(deccuonanbHOr0 00pazoBaHus (MUcbMO JlemapraMmeHnTa rocyaapCTBEHHOU MOJMUTHKU B
chepe nmoaroroBku padouux kajapoB u JIIO MunoOpuayku Poccuu ot 17.03.2015 No
06-259), ITpumepHOIi OCHOBHOI 00pa30BaTeIbLHOM MPOrpaMMbI CPEeIHEro 00IIero oopa-
30BaHUs, 0JJOOPEHHOM peleHreM (eepaabHOro yueOHO-METOIUYECKOro 00beIMHEHUS
o obmemy oOpazoBanuro (mpotokoia ot 28 utons 2016 r. Ne 2/16-3), [Ipukaza Munu-
cTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413 «O6
YTBEPKJIECHUU (PeepaIbHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOIO CTaHJApPTa CPEIHE-
ro obmiero oopazoBanus» ¢ u3MeHeHus MU oT 29 nexabps 2014 r.; 31 gexabps 2015 r.,
29 urons 2017 r.; IIpukaza MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepa-
uu oT 29 utonsa 2017 r. Ne 613 «O BHeceHun W3MEHEHUN B (penepaibHBIN TOCyaap-
CTBEHHBIN 00pa30oBaTEeNbHBIN CTAHIAPT CPEHEro 001Iero 00pa3oBaHusl, YTBEPKICHHBIH
npukazoM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanun ot 17 mas
2012 1. No 413».

Conepxanue paboueil mporpammbl yueOHoM aucuuruinabl OVYII1.03.Maremaruka

HAIPaBJICHO HA JOCTIKEHUE CICAYIOMUX LeJIe:

» obecneyeHrne chopMHUPOBAHHOCTH TPEACTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMAaTHKH;

» obOecnedueHrue chOPMUPOBAHHOCTH JIOTUUECKOTr0, aIrOPUTMUYECKOTO U MaTeMaTH-
YECKOT'O MBIIIJICHUS;

» oOecrieueHne CHOPMHUPOBAHHOCTH YMECHHH MPUMEHATH MOJYUCHHBIC 3HAHUS TPH
pelIeHny pa3IMJHbIX 33]1a4;

» oOecrieueHue c(hOPMUPOBAHHOCTH TIPEICTABIICHUNA 0 MaTEMaTUKE KaK YacTH o0Ie-
YeIIOBEUECKON KYJIbTYpPhl, YHUBEPCATLHOM SI3bIKE HAYKH, MO3BOJISIFOIIEM OTIHCHI-
BaTh U M3y4aTh PEabHBIC MPOICCCHI M SIBICHHMS.



B paGouyto mporpaMMmy BKJITIOUEHO COEpKaHUE, HAIIpaBICHHOE Ha ()OPMHUPOBAHHE Y
OOy4JaromMXCcs KOMITETEHIINNA, HEOOXOAUMBIX mJisi KadecTBeHHOro ocBoeHusi OITOIT
CIIO nHa 6a3e 0CHOBHOTO 00111ero 00pa3oBaHus C MOJYYECHUEM CPEIHEro o0Iero oopa-
30BaHMSI- MPOrpamMMbl MOATOTOBKHU criennanucToB cpeanero 38eHa (IIIICC3).

2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUITIJINHBI
OVIIL.0S. MATEMATHKA

Maremartuka siBisieTcsi GyHIaMEHTaIbHBIM 00111€00pa30BaTEeIbHBIM YU€OHBIM MPE/I-
METOM CO CJIOKHUBIITUMCSI YCTOMYHUBBIM COJIEP)KaHUEM U OOIIUMH TPeOOBAHUSMHU K TTO/I-
TrOTOBKE 00yYarOIIMXCS.

OO6mwe ey N3y9eHNs] MaTEMaTUKH PEATH3YIOTCS B YETHIPEX HAMPABIICHHSIX

1) oO1iee npeacTaBiacHUE 00 HASIX U METOaX MaTEMaTHKH;

2) IHTEIJIEKTYalIbHOC Pa3BUTHE;

3) oBiaieHe HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSMHU M YMEHUSIMU;

4) BOCIIMTATEIIbHOE BO3/ICHCTBHE.

Conepxxanue yaeonoro npeamera OVYIIL.03. MaremaTtuka B [IpubpexHeHCKOM ar-
papuom koinemke (hunuan) PTAOY BO «KDVY um. B.W. Bepnaackoro», peanu-
3YIOIIEro o0pa3oBaTelbHYI0 IPOrpaMMy CpEeIHEro o0IIero 0opa3oBaHus B Mpejie-
nax ocoenus OIIOIT CITO na 6a3e ocHOBHOTO 001I€T0 00pa3oBaHus, pa3zpadora-
HO B COOTBETCTBHMH C OCHOBHBIMU COJICpIKaTEIbHBIMY JIMHUSIMH OOYyYCHHS MaTeMa-
TUKE: anreOpandecKkas JUHUS, BKIIOYAIONIAsl CHUCTEMATH3alUI0 CBEJACHUN O YHC-
Jax; U3y4eHHE HOBBIX M 00O0OIEHHE paHee M3YyYEHHBIX orepainuil (BO3BelIEHHUE B
CTETCHb, U3BJICUCHNUE KOPHSI, JIOrapu(MUPOBaHNUE, CHHYC, KOCUHYC, TaHTCHC, KO-
TAHTeHC U OOpaTHbIE K HUM); U3yYCHHE HOBBIX BUJIOB YHCIIOBBIX BBIPAKCHHUU U
(GbopMyI1; COBEPIIEHCTBOBAHUE MPAKTHUECKUX HABBIKOB M BBIUUCIUTEIHHOU KYJb-
TYpHbI, PaCIIUPEHUE U COBEPIIICHCTBOBAHUE alTreOpanvecKoro ammapara, chopmu-
POBaHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MAaTEMaTUYECKUX U
NIPHUKJTATHBIX 3a/1a4;

* TEOpPETUKO-(YHKIMOHATbHAS JTUHUS, BKIIFOYAIONIAs CUCTEMATU3AIMIO U PACIINpPE-
HUE CBEJCHUHN 0 (PYHKIMAX, COBEPIICHCTBOBaHUE T'papMUeCKNX YMEHUM; 3HAKOM-
CTBO C OCHOBHBIMH HJICSIMH W METOJaMH MaTEMaTHYECKOTO aHaau3a B 00beMe,
MO3BOJISIIOIIEM HCCJIEOBATh JJIEMEHTapHble (DYHKIMU W pelIaTh MPOCTEHIINe
reoMeTpuiecKkre, (U3NIeCcKue 1 Ipyrue MpUKIa HbIC 3a/1a4u;

* JIMHHUS ypaBHCHHWN M HEPAaBEHCTB, OCHOBAHHAs HAa MOCTPOCHUU U MCCIIEIOBAaHUU
MaTEMaTUYECKUX MOJEINIeH, MepeceKaronascs ¢ alredpanyeckod U TEOPETHKO-
(GYHKIIMOHAIBPHOW JWUHUSMHA W BKJIIOYAIOIIAs pPa3BUTHE U COBEPIICHCTBOBAHHE
TEXHUKHU alnreOpanyeckux npeoOpa3oBaHUil A pelIeHusl ypaBHEHUN, HEPABEHCTB
U cucteM; (OpMHUPOBAHHUE CITIOCOOHOCTH CTPOUTH M MCCIIEAOBATH MPOCTEHININE Ma-
TEMaTHYECKUE MOJICNIM TIPHU PEIICHUH MPUKIAIHBIX 3a7a4, 3a/7ad U3 CMEXKHBIX H
CHEIUATbHBIX JUCIUIUINH;

* TEOMETpPHUYECKas JIMHUS, BKIIOUYAIOINIAs HATJISTHBIC TIPEICTABICHUS O TPOCTPaH-
CTBEHHBIX (Urypax U M3y4YeHHE HUX CBOMCTB, (HOPMUPOBAHHE W pa3BUTHE MPO-
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CTPAaHCTBEHHOTO BOOOPaKCHHUS, PA3BUTHE CITOCOOOB T€OMETPUUECCKUX M3MEPCHHH,
KOOPJIMHATHOTO M BEKTOPHOTO METOJOB JUISI PEUICHUS MAaTEeMaTHYECKUX U TIPH-
KJIa/THBIX 3a]1a4;

* CTOXaCTHYECKas JIMHUS, OCHOBAaHHAas Ha PAa3BUTHUH KOMOWHATOPHBIX YMEHHUA,
MPEJICTaBIICHUN O BEPOSITHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX OKpY>KaroIe-
ro Mupa.

Nzydyenune obmeodpazoBaTensHoro yueoHoro npeamera OVIIL.03. Marematuka 3aBep-
IIaeTCsl MOJIBEICHUEM UTOTOB B (hOpMe DK3aMEHA B paMKax MPOMEXYTOUYHOH arTecra-
MK o0ydJaromuxcs Ha 6a3e OCHOBHOTO O0IIero o0pa3oBaHus B MPOIECCE OCBOEHUS OC-
HoBHoi OIIOII CIIO ¢ monyuenunem cpennero obmero odpazopanus (ITTICC3).

B pe3ynbrare ocBoeHHUs peaMera 00 yJaromuics T0KeH 3HATh.

- 3HAYEHUE MATEMATUYECKOM HAyKW JJIsl PELICHUS 3a7ay, BOSHUKAIOUIUX B TEOPUH U
[IPAKTUKE; IIUPOTY U B TO K€ BPEMsI OIPAaHUYCHHOCTh ITPUMEHEHHS] MaTeMaTUYECKUX
METOJIOB K aHAJIU3y U UCCIIEI0BAHUIO IPOLIECCOB U SIBIEHUH B MIPUPOE U OOIIECTBE;

- 3HAYEHHUE MPAKTUKU U BOMPOCOB, BOZHUKAIONIMX B CAMOW MaTteMaTuke Jyisi (opMHUpO-
BaHUS U Pa3BUTHS MATEMATUYECKOW HAYKW; UCTOPUIO PA3BUTHUS MOHSATUS YUCIA, CO3/1a-
HUS MaTE€MaTUYeCKOr0 aHaJIn3a, BOBHUKHOBEHUS ¥ Pa3BUTHS T€OMETPUH;

- YHHBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKHW MAaTEeMaTUYECKUX PACCYXKJICHHUM, X MPHU-
MEHHMMOCTB BO BCEX 00JIACTAX YEIOBCUECKOM JIEATCILHOCTH;

- BCpOHTHOCTHBIﬁ XapaKTEp pasiIMIHBIX ITPOLECCOB OKPYKAIOIICTO MHUpPaA,

AJITEBPA

yMeTh

- BBIITIOJIHATDH apI/I(i)MeTI/IIIeCKI/Ie I[CﬁCTBHSI, Co4cCTasd YCTHBIC W IITMCbMCHHBIC IIPUCMBI,
IMPUMCHCHUEC BBIYHCIUTCIBbHBIX yCTpOfICTB; HaxXOWUTb 3HAYCHUS KOPHIA HaTypaHBHOfI
CTCIICHH, CTCIICHU C PAallMOHAJIBHBIM IIOKA3aTCJICM, norapH(bMa, HCIIOJIB3YA IIPHU HE00-
XOOUMOCTH BBIYUCIIUTCIBHBIC YCTPOﬁCTBa; ITOJIB30BATHCA OHCHKOﬁ 41 HpHKPII[KOﬁ IIpu
IMPAKTHYCCKHUX PaCUYCTaXx,

- MPOBOAUTH O U3BECTHBIM (hOpMyJiaM U MpaBuUjaM MpeoOpa3oBaHUs OYKBEHHBIX BbI-
paKEeHUM, BKJIIOYAIOIIUX CTENEHHU, PaJUKaibl, JIOrapu@Mbl U TPUTOHOMETPUUECKHE
byHKINY;

- BBIYUCIISITh 3HAYEHHS YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISISI HEOOXO0U-
MbI€ NMOACTAHOBKH U MTpeoOpa30BaHus;

HCII0JIb30BaATh HpHOﬁpeTeHHbIe JHAaHUSA U YMCHUA B HpaKTquCKOﬁ JcH-
TCJIBHOCTH U l'[OBceI[HeBHOi/i KU3HHU OJIA:

NPAKTUYECKUX pacyeToB 1o (opmysam, BKIoYas (HOpMyJbl, COAEpk aIIUE CTe-
NeHH, paguKaibl, JorapudMbl U TPUTOHOMETpHUYECKHE (PYHKIIMH, UCTIONb3Yys IpU HEOO-
XOJIMMOCTH CIIPABOYHBIE MATEPHAIIBI U IPOCTENIIINE BBIYUCIUTENBHBIE YCTPONCTBA;

®YHKIUU U IT'PAOUKHU

yMeTh



- ONpeneNsaTh 3HaueHHe (QYHKUIUHU [0 3HAYEHHUIO apryMEHTa MpU pa3iudyHbIX CIocoOax
3amanus (PyHKITUY;
- CTPOUTH rpaKi U3yUYECHHBIX PYHKIUH;

-OIKCHIBATh MO I'pa@uUKy U B MPOCTEHIINX Caydasx 1o (opmyJsie MOBEJECHUE U CBOWCTBA
GyHKIUNA, HAXOIUTH 0 rpaduKy QYHKIIMH HAUOOJIBIINE U HAUMEHBIIINE 3HAUCHNUS,

- pemath ypaBHEHHUS, POCTEHUIIINE CUCTEMbI YPAaBHEHHM, UCTIONB3Ys CBOMCTBA (PYyHKITUI
U uX rpadukos;

HCII0JIb30BaTh l'[pHOﬁpeTeHHbIe SHAaHUA U YMCHHUSA B HpaKTquCKOﬁ ae-
SAAITEJILHOCTH U NMOBCEAHEBHOM KU3HHU JIJIS:

OMMCAHMSI C TIOMOIIBIO (DYHKIMI Pa3IMYHBIX 3aBUCUMOCTEH, MPECTAaBICHUS UX Irpadu-
YEeCKHU, UHTEPIpETaAlUU IPaQUKOB;

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

yMeTh

- BBIUUCJEATL IIPOU3BOAHBIC U HepBOO6p33HBIe QJICMCHTAPHBIX (i)YHKHHfI, HCIIOJIb3Ys
CIIpaBOYHBIC MaTCpUAJIbI;

- UCCleNoBaThb B MPOCTEHIIMX ciydasX (QYHKIUM Ha MOHOTOHHOCTh, HAaXOJWUTb
HanOoNbIINEe U HAMMEHbIIUE 3HAUCHHUS (PYHKLIMHA, CTPOUTH TpaduKd MHOTOUICHOB U
IPOCTEHIINX pallMOHANBHBIX (PYHKIUI C UCIONb30BAaHUEM alnapaTa MaTeMaTUYeCKOro
aHaJIN3a,;

- BBIYUCIIATH B MPOCTEUIINX CIydasX MJIOMAAN C UCIIOIb30BAHUEM ITEPBOOOPA3HOM;

HCIO0JIB30BATh NMPUOOPETEHHbIE 3HAHUS U YMeHHMs B NMPAKTHYECKOI J1e-
SITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIS:

peICHUA NPUKIAAHBIX 3aaa4, B TOM YHUCJIIC COOHAJIbHO-OKOHOMHUYCCKUX U (I)I/I?)I/I‘-IGCKI/IX,
Ha HauOOJIbIIIE M HANMEHBIITNE 3HA4YCHHUA, HAa HAXOKIACHHUC CKOPOCTU U YCKOPCHU,

YPABHEHUA U HEPABEHCTBA

yMeTh

- pemaTh palMoOHabHBIE, TTOKa3aTENbHBIE U JOorapu(MUUYECKUe ypaBHEHHUS U HEPaBECH-
CTBA, IPOCTEHIINE UPPALMOHAIBHBIEC U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

- COCTABJIATDb YPAaBHCHUA M HCPABCHCTBA I10 YCJIOBHUIO 3aa4YH,

- UCTIOJIb30BATh ISl MPUOIMKEHHOTO PEIIeHNs YPAaBHEHUN M HEPABEHCTB rpadudecKuii
METOJ;

- n300paxaTh Ha KOOPJAMHATHOM IJIOCKOCTH MHOECTBa PEIICHUH MPOCTEUIINX ypaB-
HEHUI U UX CUCTEM;

HCIO0JIb30BAaTh NPUOOPETEHHbIC 3HAHUSA M YMEHHUS B NPAKTHYECKOH Je-
SITEJIbHOCTH U MOBCEAHEBHOM KU3HU JJIS:

IMOCTPOCHUA U UCCIICOTOBAHUSA HpOCTeI\/’IH_II/IX MaTEMAaTHYCCKHUX MOﬂGHCﬁ;



QJIEMEHTbBI KOMBHUHATOPUKHU, CTATUCTHUKH W TEOPHUH
BEPOATHOCTEUA
yMeTh

- pemaTh NpocTeile KOMOMHATOPHBIE 3a/1a4u METOAOM Mepedopa, a TakKe ¢ UCTIONb-
30BaHUEM U3BECTHBIX (HOPMYIT;

- BBIYUCJIATH B IPOCTEUILINX ClIy4asiX BEPOSATHOCTU COOBITHI HA OCHOBE MOJCYETA Yncia
HCXOJIOB;

HCIO0JIb30BAaTh NPUOOpPETEeHHbIC 3HAHUSA M YMEHHUS B NPAKTUHYECKOH Je-
SITEJIbHOCTH U MOBCEAHEBHOM 'KU3HU JUIS:

aHaJIM3a peajbHbIX YUCIOBBIX JAaHHBIX, MPECTABICHHBIX B BUE AUArpamMm, rpadukos;
aHaju3a UHGOpPMAIUK CTATUCTUYECKOT0 XapaKTepa;

I'EOMETPUA

yMeTh

- pacClio3HaBaTb Ha YCPTCIKAX M MOACIIAX IIPOCTPAHCTBCHHBLIC (bOpMBI; COOTHOCHTD
TPEXMECPHBIC OOBEKTHI ¢ UX OITMCaHUsIMU, I/1306pa)KCHI/I$IMI/I;

- ONMCHIBAaTh B3aMMHOE PACIIONOKEHHUE MPSAMBIX U IUIOCKOCTEN B NMPOCTPAHCTBE, apry-
MEHTUPOBATh CBOM CYXAECHHUS 00 TOM PacIOJIOKEHUH;

- QHAJIM3MUPOBATh B MPOCTEHIIMX CIIy4asX B3aUMHOE PAaCIOIIOKEHUE OOBEKTOB B MPO-
CTPAHCTBE;

- I/I306pa)KaTI> OCHOBHBIC MHOI'OI'PAaHHHKHW W KPYIJIBIC TCJd, BBIIIOJIHATL YCPTCKHU II0
YCJIOBMSM 3a1a4;

- CTPOUTDH HpOCTGﬁIHHC CCUCHUA Ky6a, ITPU3MBI, ITUPAMHUADBI;

- pelaTh ITAHUMETPHYSCKUE U TPOCTEHIITNE CTEPECOMETPUYCSCKHE 3a/1a4l Ha HaXOXKJle-
HUE T€OMETPUYECKUX BEJIMUUH (JIJIUH, YTII0B, IUIO0IIa/Ie, 00bEMOB);

- UCTIOJIb30BaTh MPHU PEIICHUU CTEPECOMETPUUECKUX 3a/1au IUTAHUMETPUYECKUE (PaKThl U
METO/BI;

- MPOBOJIUTH JTOKA3aTEIbHBIC PACCYKIACHUS B XOJ€ PEIICHUS 3a/1a4;

HCIO0JIb30BAaTh NPUOOPETEHHbIC 3HAHUSA M YMEHHUS B NPAKTHYECKOH Je-
SITEJIbHOCTH U MOBCEAHEBHOM 'KU3HU JUIS:

uccienoBanus (MOJIETUPOBAHMS) HECIOKHBIX PAKTUYECKUX CUTYaAIlMi HA OCHOBE U3Y-
YEHHBIX (POPMYJI U CBOMCTB GUTYD;

BBIUMCIICHUS 00BEMOB M IUIOMIACH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN IMPH pelie-
HUW TPAKTHUYECKUX 3a7]a4, MCIIONB3Ys MPU HEOOXOAMMOCTH CIPABOYHUKHA M BBIYHCIIH-
TEJbHBIE YCTPONCTBA.



3.MECTO YUYEFHOM JUCHUILJIMHbI B YYEEHOM ILJIAHE

VYuebnsiii npeamer OVYIL.05. MartemaTtuka siBisieTcss y4eOHBIM TpeaMeToM o0s3a-
TEJIbHOM mpeameTHou obmactu Maremaruka u uHpopmatuka @I'OC cpennero ob1ero
oOpa3zoBaHUs.

VY4eOnb1ii npeagmer MaremaTuka U3ydaercs B 0011e00pa30BaTeIbHOM LIUKIIE yueO-
Horo miana OIIOIT CIIO na 6a3e ocHOBHOrO 001Iero oOpa3oBaHHsS C TMOJYYCHHEM
cpennero obmiero oopazoanus (IITICC3).

4.PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIUTIIMHBI
OcBoenue conepxanust yueOHoro npeaMera MatemaTuka ooecrieunBaeT J0CTH-
KEHHE 00yJaIOIUMHUCS CIEIYIONUX Pe3yIbTaTOB:

*  JIUYHOCHMHBIX:

- c¢(opMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEJCTBE MOJICTUPOBAHMSI SIBICHUA U TPOIECCOB, HIICIX M METOAAX Ma-
TEMaTHUKH,

- TMOHUMAaHWE 3HAYMMOCTH MAaTEMAaTHKH I HAayYHO-TEXHUYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MAaTEMATHUKE KaK K YaCTH OOIIEeYeIOBEUECKON
KYJIbTYpPBI U€pe3 3HAKOMCTBO C MCTOpPHEH Pa3BUTHS MaTEMaTUKH, SBOJIOIUCH
MaTEeMaTUUYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHS], TPOCTPAHCTBEHHOTO BOOOPAKEHMsI, ajro-
PUTMUYECKON KYJIBTYPBI, KpUTUYHOCTH MBIIIUICHHSI Ha YPOBHE, HEOOXOIUMOM
s Oyaymien nmpodecCUOHAIBHOM JIeATEIbHOCTH, IS MPOAOJDKSHHS 00pa3oBa-
HUSl U CaMO00pa30BaHUs;

- OBJIQJICHHEC MAaTEMAaTHYCCKUMH 3HAHUSAMH U YMEHUSMU, HEOOXOIUMBIMHU B TIO-
BCEHEBHON KU3HU, [IJII OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCIH-
TUTHH ¥ JUCIUIUIAH MPOGeCCHOHANTBHOTO KA, IS MTOTYyYeHUs 00pa30oBaHuUs B
00J1acTSAX, HE TPEOYIOIUX YITyOJI€HHOM MaTeMaTH4eCKOU MOATOTOBKY;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMmOOOpa30BaHUIO,
Ha TIPOTSDKEHUU BCEH KU3HU, CO3HATENILHOE OTHOIIECHUE K HEMPEPHIBHOMY 00-
PA30BaHUIO KAK YCIIOBUIO YCHEIIHOW MPOGECCUOHAIBHONU U OOIIECTBEHHOM Aes-
TEIHHOCTH,

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOATENHHON TBOPUYECKOW M OTBETCTBEHHOMU
NEeSATENbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00-
pa3oBaTENbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENbCKON, MPOEKT-
HOW M IPYTUX BUAAX JCATEIBHOCTH;

- OTHOIIEHUE K NPOo(EeCCHOHATBHOMN JESITEIHHOCTH KaK BO3MOKHOCTH y4acTHs B
PEIIEHUN JTUYHBIX, OOIIECTBEHHBIX, TOCYIApPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0ieM;

i Memanpet)memubtx:
- YMCHHC CaMOCTOATCIBHO OIIPCACILATh HCIU ACATCIbHOCTH U COCTABJIATH IIJIaHBI
ACATCIbHOCTH,; CaAMOCTOATCIIBHO OCYIICCTBJIATH, KOHTPOIHUPOBATHL U KOPPCKTHU-
POBATh ACATCIBHOCTDL, HCIIOJIBb30BATH BCC BO3MOIKHBIC PCCYPCHI AJIA JOCTHKC-



HUSl TOCTaBJICHHBIX L€le W peaju3aldd IUIAHOB JESTENbHOCTU; BBIOMPATH
YCHEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYaLIHAX;
yMEHHUE MPOYKTUBHO OOIIATHCS U B3aUMOJIEMCTBOBATH B MIPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YUUTHIBATh MO3UIUU APYTHX YYACTHUKOB JAEATEIBHOCTH, dPPek-
TUBHO pa3peiaTb KOHQIUKTHL;
BJIaJICHUE HABBIKAMHU IO3HABATEIbHOM, Y4E€OHO-UCCIEN0BATENHLCKOW U MPOEKT-
HOW JeATENbHOCTH, HaBBIKAMM pa3pelieHus mpoljeM; CIOCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHMS MPAKTUYECKHUX 3aiad,
IIPUMEHEHUIO PA3JINYHBIX METOIOB MO3HAHHS;
TOTOBHOCTh M CIOCOOHOCTH K  CaMOCTOATENhHOM  HMH(OPMAIMOHHO-
MO3HABATEIbHOM JEATEIbHOCTH, BKIIOUAsl YMEHUE OPUEHTUPOBATHCS B pa3jIvy-
HBIX MCTOYHHMKAaX MHGOpMAIMU, KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATH
uH(OpMAIIUIO, TTOJIYYaeMYI0 U3 PA3IMYHBIX UCTOYHUKOB;
BJIQJICHUE S3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO HM3JIaraThb
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh a/ICKBaTHBIE 3bIKOBBIE CPEACTBA;
BJIaJICHUE HABBIKAMM I103HABATEJIbHOW pe(IeKCUM KaK OCO3HAHMS COBEpIlae-
MBIX JEHUCTBUM M MBICIMTENBHBIX IPOLECCOB, UX PE3YyJbTATOB M OCHOBAHUM,
I'PAHMI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX MO3HABATENIBHBIX 3a/lad U CPEACTB
JUTSL UX JOCTHKEHUS;
LEJIEYCTPEMIIEHHOCTh B MOMCKAaX W MPUHITUU PELICHUN, COOOpa3UTENbHOCTh U
UHTYUILIMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBIEHUMN; CIOCOOHOCTh BOC-
IPUHUMATh KPAaCOTy U TApMOHUIO MUPA;

* npeomemmbvix:
c(OpMHPOBAHHOCTh MPEJCTABIECHUN O MAaTEMaTUKE KaK YaCTU MUPOBOU KYJb-
TYpbl U MECTE€ MaTEeMAaTUKH B COBPEMEHHOM LMBUIM3ALMH, CIIOCO0aX OMMCAaHUs
ABJIEHUN PEAIBHOTO MHPA HA MATEMATUYECKOM SI3BIKE;
c(OpMUPOBAHHOCTh MPEACTABICHUNH O MaTEMaTHYECKHX MOHATHUAX KaK Bax-
HEHUIIMX MaTEMATHYECKUX MOZENAX, NO3BOJSIOIINX OMUCHIBATh U U3y4aTh Pa3-
HbI€ TIPOLIECCHI U SABJIEHUS; OHUMAHUE BO3MOXHOCTH aKCMOMATHYECKOIO I10-
CTPOEHUSI MaTEMAaTHYECKUX TEOPU;
BJIQJICHUE METOJIAMU JOKAa3aTENbCTB U AJTOPUTMOB PELICHUS, YMEHHUE UX IPHU-
MEHSTb, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XO€ PELICHUS 3a/1a4;
BJIQJICHUE CTAHJAPTHBIMU NIPUEMAMH PEUICHUS PAlMOHAJIBHBIX U UPPALMOHAIb-
HBIX, MOKa3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHWIl W Hepa-
BEHCTB, X CUCTEM; HUCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM
YUCJE JJISI TOMCKA MYTH PELICHUS] U WUIKOCTPALMK PELICHUS] YPAaBHEHUN U He-
PABEHCTB;
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MATEMATUYECKOTO
aHaJIM3a W MX CBOWCTBAaX, BJIAJICHUE YMEHHEM XapaKTEpHU30BaTh ITOBEICHHUE
(GyHKIMN, UCTIOIB30BAHKUE MONYYEHHBIX 3HAHUN JJIS OMUCAHUS M aHalu3a pe-
JIbHBIX 3aBUCUMOCTEH;
BJIaJICHE OCHOBHBIMH MOHATHIMH O IUIOCKMX WU IPOCTPAHCTBEHHBIX F€OMETPHU-
YecKux (hUrypax, ux OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHHS PacIo-
3HaBaTh Te€OMETpUUYECKUEe (PUTYPHI Ha YepTeXaxX, MOJENSIX U B PEATbHOM MHPE;
NPUMEHEHUE U3yUYEHHBIX CBOWCTB reomeTpudeckux ¢uryp u dopmyn st pe-
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HIEHUSI TEOMETPUYECKHX 3a7a4 U 3a71a4 C IPAKTUYECKUM COAEPIKAHUEM;

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUN O MPOLIECCaX U SIBICHUAX, UMEIOIINX BEPO-
ATHOCTHBIM XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHPE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHHM HAaXOIUTh
U OLICHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITHM B MPOCTEHIIMX IMpakTUye-
CKHMX CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbIX BEITUYMH;

- BJIQJICHUE HABBIKAMM HCIIOIB30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOIPAMM IIpU
pELICHUH 3aaad.

5.COJIEP)KAHUE YYEBHOM JUCIUILINHBI

B pasnmene xypcuBOM BBIZICTICH MaTepHall, KOTOPBIN MPU W3yYEHUH MATEMaTHKH Kak
0a30BOro, TaK U NPOPUILHOTO y4eOHOT0 MPeaMeTa, KOHTPOIIO HE TIOIICKHUT.

5.1 BBenenue

Martematruka B HayKe, TEXHHKE, JKOHOMHUKE, WH()OPMAIIMOHHBIX TEXHOJIOTHUAX U
MPaKTUYECKON AesTenpHOCTU. Llenm m 3amaum mM3ydeHus MaTeMaTHKUA MPU OCBOCHUH
npodeccuit CI1O u cnenmansuocteit CIIO.

5.2 Pa3BuTHE NOHSATHUS O YUCIE

[enbie u panuoHanbHble Yucia. [lelicTBuTenbHbIe yncna. [IpubnusicenHvie aviyucie-
Hus. Komnnexcuule uucaa.
5.3 KopHu, cTeneHu u Jorapugmsl

- Kopuu u crenenu. KopHu HatypajlbHOM CTENEHU U3 YKCIIA U UX CBOW-
cTBa. CTENEHU ¢ palMOHAIbHBIMU MTOKA3aTENsIMH, UX CcBOKCTBA. CTENeHH ¢ Jeil-
CTBUTENbHBIMHM TOKa3zaressaMu. Ceoiicmea cmenenu ¢ OetucmeumenbHblM NOKa-
3amenem.

- Jlorapudgm. Jlorapudgm umciaa. OCHOBHOE Jiorapu(MUIECKOE TOXKIe-
cTBO. [lecsaTnunbie U HaTypaibHbIie JIorapudmel. [IpaBuna nelicTBuii ¢ gorapud-
Mamu. [Iepexon kK HOBOMY OCHOBaHMIO.

- IlpeoOpa3oBanue ajaredOpamyecKux BbIpa:keHuil. IIpeoOpasoBanue
palMoHaNbHbBIX, UPPALMOHATIbHBIX CTENEHHBIX, TOKA3aTENbHBIX U JOrapupmuye-
CKMX BBIPAKEHUU.

- Ilpakmuueckue 3anamus

- Apudmernueckue NEWCTBUS HaJ YUCIaMH, HAXOXKJICHUE MPUOJIMKEH-
HBIX 3HAYEHUN BEJIWYMH U MOTPEIIHOCTEW BBIYUCICHUM (A0COTIOTHOM M OTHOCH-
TEJBbHOM ), CPAaBHEHHUE YHUCIIOBBIX BBIPAKEHUM.

- BeblunciieHue U cpaBHEHUE KOPHEN. BBINOJIHEHME pacu€eToB ¢ paguKaia-
MH.

- Pemenune nppanuoHanbHbIX ypaBHEeHHN. HaxoxneHue 3HaUueHU CTere-
HEl ¢ palMoHabHBIMU ToKa3arensiMu. CpaBHeHue creneHeil. [IpeoOpazoBanus
BBIPA)XEHUH, COIEpKAIUX CTEIECHH. Penenue noka3areabHbIX YpaBHEHUM.

- Pemenue npukiagHeIx 3ama4.
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- Haxoxnenue 3HaueHuil Jiorapudma Mo MNpoU3BOJILHOMY OCHOBAHMIO.
[lepexon OT 0fHOTO OCHOBaHUS K Apyromy. Berunciienue u cpaBHeHuUE jorapud-
MoB. JlorapudmupoBanue u MOTEHIIMPOBAHUE BBIPAKEHUH.

[TpubnnKeHHbIe BBIYUCICHUS U PEeIIEHUS TPUKIIAAHBIX 3aa4.
Pemmenue norapudmMudeckux ypaBHEHHUIA.
5.4. OCHOBBI TPUTOHOMETPH H.

OCHOBHbIC IOHATHS

Panunannas mepa yria. Bpamarensnoe nmxenue. CHHYyC, KOCUHYC,
TAHT€HC U KOTAHT€HC YHCia.

-OCHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA

- @opmynsl npuseneHus. Dopmynbl cioxeHus. PopMysbl  yIBOEHHS
Dopmynvl NOIOBUHHO20 Yala.

-IIpeoOpa3oBaHus NPOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHHI

- IIpeobpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKLUI B MPOU3BELE-
HUE U MIPOU3BENICHUS B CYMMY. Boipasicenue mpueoHoMempuyieckux QyuKkyut ye-
pe3 MmaH2enc NONOBUHHO20 Ap2yMeHma.

- Tpuronomerpuyeckue ypaBHeHUs M1 HEPABEHCTBA

- Ilpocrenmme TpUrOHOMETPUUYECKHUE YpaBHEHUS. [Ipocmetiwiue mpuco-
HOMempu4ecKue HepaseHcmed.

- OOpaTtHble TPUTOHOMeTpHYEeCKHe PYHKIMHU. APKCHHYC, apKKOCH-
HYC, apPKTaHI'EHC.

- Ilpakmuueckue 3anamus

- PajnunanHbIl METOX U3MEPEHUS YIIIOB BPALICHUS U CBSI3b C IPagyCHON
MEpOH.

- OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKAECTBA, (OPMYIBI CIOXKCHHSI,
yJIBOCHHUS, MPeoOpa3oBaHUEe CyMMbl TPUTOHOMETPUUECKUX (PYHKIMH B MpPOU3BeE-
7eHne, npeoOpa3oBaHUe MPOU3BEICHUS TPUTOHOMETPUUYECKUX (YHKIHA B CyM-
My. IIpocreiiimme TpuroHOMEeTpUIECKUE YPABHEHUSL U HEPABEHCTBA.

- OOpaTHbIe TPUTOHOMETPHUUECKHE (DYHKIIMU: APKCUHYC, aPKKOCUHYC,
ApPKTAHTE€HC.

5.5 ®ynkuuu, X cBOKCTBA U IrPaQUKH.

- @Oyukuun. OOmacTh ONpeAeNeHus W MHOXKECTBO 3HAYCHHM; Tpaduk
¢GbyHKUMU, TOCTpoeHue TpadukoB HYHKUNN, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMM.
- CgoiictBa pyHKUMH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OIPAHU-
YEeHHOCTb, MEPUOAMYHOCTh. [IpomMexxkyTku Bo3pacTaHusi U yObIBaHUS, HAHOOJb-
niee ¥ HauMEHbIllee 3HAYEeHMs, TOUKU AKcTpeMyma. ['paduyeckas UHTEpIpera-
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s, [puMepsl QyHKIIMOHABHBIX 3aBUCUMOCTEH B peabHBIX MPOIEccax U sBIie-
HUsX. Apudmerndeckue oneparuu Haj GyHKusaMa. CroxHas QyHKIus (KOM-
no3uuus). [lonamue o Henpepvl8HOCMU DYHKYUU.

- Oopatnble pynkuuu. Ooracms onpedenenus U 0o1acmv 3HadeHull 00-
pamuoti pyuxkyuu. I pagux obpammoii pyHxyuu.

- CreneHHble, IOKa3aTe/IbLHbIE, JJOrapugMUyecKre U TPUrOHOMeTpuYe-

ckue pyHKumm.

- O0parHbIe TPUroHOMeTpHYecKHe (PyHKIMH

- Ompenenenust pyHKINN, UX CBOMCTBA U IPaQUKH.

- IlpeobOpa3zoBanus rpaduxos. [lapamienbHblii IEpeHOC, CUMMETPUS OT-
HOCHUTEJIBHO OCEM KOOpAMHAT M CUMMETPHsI OTHOCUTENIBHO Hayanaa KOOpAMUHAT,
CUMMETPHSI OTHOCUTEIILHO NPSIMOM y = X, pacTsSKEHHE U CKATUE BJIOJIb OCEH KO-
OpAUHAT.

- Ilpakmuueckue 3anamus

- IlpumMepsl 3aBUCUMOCTEN MEXKY EPEMEHHBIMU B pEalbHBIX MPOLECCAX
U3 CMEXHbIX aucuuiuinH. Onpenenenune ¢yukuuil. [loctpoenue u yteHue rpa-
¢ukoB ¢pynkuuid. MccnenoBanue pynkuuu. CBoHCTBA JIMHEWHOMN, KBaAPATUYHOM,
KYCOYHO-JIMHEWHOW W NpoOHO-MHHEHOoW (QyHkmii. HempepsiBHBIC U TIEpHOIU-
yeckue (pyHkumu. CBoicTBa M rpadUKu CHHYyca, KOCUHYCA, TAHI€HCAa U KOTaH-
reica. OOparHple QyHKUMM M uX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢bynkuuu. [IpeobpazoBanus rpaduka (yskuu. [apmoHMYeckue KoneOaHwMs.
[TpuknagHeie 3a1a4u.

- IlokazarenbHble, TorapupmMuUecKie, TPUrOHOMETPUUYECKUE YPaBHEHUS
U HepaeeHcmea.

5.6 Hauaia MaTeMATHYECKOI0 AHAIN3A

- ITocaemoBareabHocTH. CriocOoOBI 3aaHUA W CBOMCTBA YHCIIOBBIX I10-
cienoBatenbHoCcTe. [lonamue o npedene nociedosamenvhocmu. Cyuecmeosa-
Hue npedeia MOHOMOHHOU 02panHuyeHHol nociedosamenviocmuy. CyMMHPOBaHHUE
nocieaoBatelibHOCTEN. beckoHeuHo yObIBaroIas reoMeTpudecKkas mporpeccus u
ee cymma.

- IlpousBoanas. [lonstre o mpou3BoHON HYHKIINU, €€ TEOMETPUUECKHIMA
1 (pu3nyeckuil cMbICI. YpaBHEHHE KacaTelbHOU K rpaduky pynxuuu. I[Ipous-
BOJHBIC CYMMBI, Pa3HOCTH, TPOU3BEACHUS, YacTHBIC. [IpOM3BOAHBIE OCHOBHBIX
arieMeHTapHbIX QyHKIui. [IpMeHenne Nponu3BOIHON K UCCIEA0BAHUIO (DYHKIIHI
U mocTpoeHuto rpadukoB. [Ipouzeodnvie obopamHol GYHKYUuU U KOMNOIUYUU
dyHKyuU.

- IIpumeps! UCTIONB30BAHUS TTPOU3BOTHON I HAXOXKJACHUS HAMITYYIIETO
€ro pelieHus B MPUKIATHBIX 3a7a4ax. Bropas mpousBoaHas, €€ TeOMETPUIECKUN
u puzndeckuit cMpici. HaxoxneHne ckopocTH AJis mpolecca, 3aJJaHHoro hopmy-
JIOW U TpaUKOM.
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- IlepBooOpa3Hasi u uHTerpaJ. [IpumMmenenue onpeaeaIeHHOro HHTErpaia
JUIS. HAXOXKJIEHUs IUIOIIAJN KpUBOJMHENHOW Tparneuun. @opmyna Herorona—
Jleitonuma. [Ipumepsl MpUMeHEHHsI MHTETpalia B PU3KUKE U TE€OMETPUH.

- Ilpakmuueckue 3anamusn

- UwucnoBas mocCienoBaTeNbHOCTh, CIHOCOOBI €€ 3aJaHusi, BBIYUCICHUS
YJIeHOB mocienoBarenbHocTh. [Ipenen nocnenoBarenbHOCTH. beCkOHEUHO YOBI-
BAIOIIAs] TEOMETPUYECKAst IPOrPECCUsL.

- IIpousBogHas: MEXaHUYECKHUI U T€OMETPUYECKUIN CMBICI TPOU3BOJHOM.

- VYpaBHeHue kacaTenbHOM B o0miem Buue. [lpaBuia u popmynsl nudde-
PEHIIMPOBaHMSI, TAOJIMIIA MPOU3BOIHBIX dJIeMEHTapHbIX PyHKIMi. MccnenoBanue
(GyHKIIUU ¢ TOMOIIIBIO0 NMTPON3BOIHONM. HaxoxieHrne HanbobIero, HAMMEHBIIIETO
3HAYEHUS U IKCTPEMATbHBIX 3HAUCHUN (DYHKITHH.

- Wuterpan u nepBooOpaszHas. Teopema Hprorona—IJleitonuna. [Ipume-
HEHUE MHTErpaja K BEIYUCICHNI0 PU3NIECKUX BETUYNH U TUIOMIACH.

5./ 'YpaBHeHHsI M HEPABEHCTBA

- YpaBHeHHMsl U CHUCTEeMbI YpaBHeHMH. PannoHanbHbIE, MppalUOHAIIb-
HbIE, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

- PaBHOCHMIBHOCTBH ypaBHEHUN, HEPABEHCTB, CUCTEM.

- OcCHOBHbIE TIPUEMBbl UX pelIeHUs (pa3joKeHWe Ha MHOXKUTEIH, BBE/e-
HUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, rpa)uueCKUil METOI).

- HepaBencrBa. PanuoHanbHble, HppalMOHAJbHbBIEC, IIOKA3aTEIbHbIE U
mpu2oHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

- Hcnouab3oBaHue CBOWCTB M IpapukoB (QyHKUMHA NPH PpeLIeHUU
YPaBHEeHUIl U HepaBeHCTB. Meroj uHTepBaioB. M300paxkeHne Ha KOOPAMHAT-
HOU IUIOCKOCTH MHOXECTBA PEUICHUNA YPAaBHEHWW W HEPABEHCTB C JIByMs Iepe-
MEHHBIMU U UX CUCTEM.

- Ilpuknaonwie 3a0auu

- IIpumeHeHne MaTeMaTHYECKUX METOAO0B JJIsl PELIEHUS CONEPIKATEIBbHBIX
3a/1ay U3 pa3IuvHbIX 00acTel HAYKH U MPAKTUKU.

- HMuTepnperanus pe3ynpTara, y4eT peaIbHbIX OTPAaHUYCHUM.

- Ilpakmuueckue 3anamus

- Kopnu ypaBuenwuii. PaBHocuiibHOCTh ypaBHeHU. [IpeoOpa3oBanue
YPAaBHEHMUM.

- OCHOBHBIE ITPUEMBI PELICHUS YpaBHEHUN. PellieHne cucreM ypaBHEHUM.

- Hcnonw3oBanne CBOUCTB M rpadukoB GHYHKIMHA JJIS PEIICHUS ypaBHE-
HUW U HEPABEHCTB.

5.8 KomOMHaTOpHKA, CTATUCTHKA U T€OPUsI BEPOSITHOCTEN.

- DJ1eMeHThl KOMOMHATOPUKHU

- OCHOBHbIE MOHATUS KOMOMHATOPUKH. 3aJaud Ha MOJCYET 4YHclia pas-
MEIIECHUH, TIEPEeCTaHOBOK, codeTaHuil. Pemenne 3amad Ha mepebop BapHaHTOB.
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®opmyna 6uHoma Hetorona. CBolicTBa OMHOMHHANIBHBIX KO3 duiueHToB. Tpe-
yroasHuK ITackans.

- DJIEeMEHTHI TCOPHH BEPOSATHOCTEH

- CoObITHE, BEPOATHOCTh COOBITHS, CIOXKEHHUE W YMHOXKEHHE BEPOSTHO-
cteil. [lonamue o nezasucumocmu coovimuil. J[Uuckpemuas ciy4atinHas 6eiudunda,
3axkon ee pacnpeoenenus. Hucnogvie xapakmepucmuku OUCKpemHou CLy4auHou
genuuunsl. Ilonsimue o 3aKkoHe O6ONbULIUX YUCEI.

- DJIeMeHTbI MATEMATHYECKOM CTATHCTUKH

- IlpencraBieHue NaHHBIX (TaOIUIBI, JUATPAMMBI, TpaQuKH), ceHepalb-
HAsl COBOKYNHOCMb, 8bI00PKA, cpednee apupmemuueckoe, meouana. Ilonamue o
3a0auax mMamemamudeckol Cmamucmuku.

- Pewenue npakxmuyeckux 3a0au ¢ npumeHeHuem 8eposmHOCMHbIX Memo-
008.

- Ilpakmuueckue 3anamus

- Hcropust pa3BuTus KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTH-
KM M MX POJIb B Pa3JIMYHBIX c(hepax denmoBedecKom Ku3HeaesTeapHocTy. [IpaBuna
KOMOUHATOpUKHU. PeleHre KOMOMHATOPHBIX 3ajad. Pa3mereHus, coueTanusi u
nepecraHoBku. bunom Herorona u tpeyronsHuk [lackans. [Ipuknannasie 3ana4n.

- Kilaccuueckoe orpeneneHue BEPOSITHOCTH, CBOWCTBA BEPOATHOCTEM,
TEOpEMa O CyMME BEpPOATHOCTEU. Brruucnenue BeposarHoctel. [Ipukiiangabie 3a-
nauu. [IpencraBienue 4uciaoBbIX JaHHbIX. [IpuKaaHbie 3a1a4u.

5.9 I'eomeTpus

- [IpsiMbIe U IUI0CKOCTH B IPOCTPAHCTBE

- BsanmHOe pacnonoxeHne ABYX IpsMBIX B IpocTpaHcTBe. [lapaiuiens-
HOCTh MNpsAMOW M IuiockocTu. [lapamnensHocTh mockocten. Ilepnenaukymnsp-
HOCTb IPSIMOM M IJIOCKOCTH. lIIepneHauKyIsp U HAKIOHHASA. YTOJ MEXAY Ips-
MOW M IUIOCKOCTBIO. [IByrpaHHbIN yroj. YTOoJI MEXIy IUIOCKOCTAMU. [lepnennu-
KYJISIPHOCTB JIBYX IUIOCKOCTEH.

- TI'eomerpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: MapalIeNIbHbIN mepe-
HOC, CHMMETPHSI OTHOCHUTEIIBHO IJIOCKOCTH.

- IlapannenpHoe mpoekTUpoBaHUE. [[10wadb OpmocoHaTbHOU NPOEKYUU.
N300paskeHne NpocTpaHCTBEHHBIX QUTYP.

- MHOTOrpaHHMKH

- Bepmmunsbl, pebpa, rpaHd MHOTOTpaHHMKA. Pazeepmia. MHuocoepanmbie
yenvl. Boinykavie mnozoepannuxu. Teopema Duinepa.

- Ilpusma. IIpsamas u nakronnas npusma. [IpaBunbnas npusma. [lapanne-
nenurnen. Kyo.
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- Ilupamupa. [IpaBunbHas nupamuga. Y cedeHHas nupaMuia.
Terpasap. Cummerpuu B KyOe, B mapajuiesenunesie, B npu3Me U mu-
pamune. Ceuenust Kyoa, IpU3Mbl U IUPAMUJIBI.

- IlpencraBneHue o NpaBUIIBHBIX MHOTOTpaHHUKAX (TETpa’ape, Kyoe, Ok-
Tasape, JOJAEKa’Ipe U UKOCAIPE).

-Tena u MOBEpPXHOCTHU BpallleHUS

- umuaap u koHyC. Y cedueHHBIH KOHyc. OCHOBaHHE, BBICOTA, OOKOBas
IIOBEPXHOCTh, 0Opa3yrouias, pa3BepTka. OceBble CEUEHUs U CEUEHUs, Tapajuieib-
Hbie ocHoBaHuio. [lap u chepa, ux ceuenus. KacarenpHas minockocTs K chepe.

5.10 U3mepenusi B reoMeTpum

- OOsbeM u ero uzmepenue. MurerpansHas popmyna oobema.

- ®opmynbel 00beMa Ky0a, MPSAMOYTOJBHOTO Mapajulesenunesia, Mpu3Msl,
munHapa. Gopmynel odbema nupamMuibl U KoHyca. dDopmynbl miomanu mo-
BEPXHOCTEW LWIMHJpA U KOHyca. PopMysibl 00beMa 11apa U IIOMWAau cQepsl.
[TonoOue Ten. OTHOLIEHMS MII0LAAeH MOBEPXHOCTEN U 00BEMOB MOI0OHBIX TEIL.

5.11 KoopauHaTbl U BEKTOPbI

- IlpsamoyronbHas (IekapToBa) CUCTEMa KOOPJAWHAT B IPOCTPAHCTBE.
dopMmyiia paccTosSHUS MEXAY ABYMS TOUKaMU. Y paBHeHUsI cepsl, niockocmu u
NpSAMOU.

- Bektopbl. Moaynb BekTopa. PaBeHcTBO BEeKTOpOB. Cl105)KEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ynciio. Pa3znokeHue BEKTOpa MO HANPABICHUSIM. YTOJ
MEXIy ABYMsl BekTopaMu. IIpoexmmst Bexktopa Ha ock. KoopamHarsl BEKTOpA.
CkansipHO€ NpOU3BEICHUE BEKTOPOB.

- Hcnonp3oBaHnue KOOpAUHAT U BEKTOPOB IIPU PELIEHUHA MAaTEMAaTHYECKUX
Y TIPUKJIAJIHBIX 33]1a4.

- Ilpakmuueckue 3anamus

- IIpr3HaKu B3aMMHOIO PACIONIOKEHUS MPSAMBIX. YTOI MEXIY IPAMBIMU.
B3anmHoOe pacnoynioxkeHue npsMbIX U MIIOCKocTel. [lepreHauKkysp u HaKJIOHHAas
K IUIOCKOCTH. YTOJI MEXIY NPAMOU M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM pac-
MOJIOKEHUH MPSIMOU U INIOCKOCTU. Teopema 0 TpeX NEPIEHINKYIApax.

- IIpu3Hakuy u CBOWCTBA NapaJUIENbHBIX U MEPIEHINKYJIAPHBIX IIIOCKO-
CTEN.

- PaccrosiHHe OT TOYKM 10 IUTIOCKOCTH, OT MPSIMOM J10 INTIOCKOCTH, PAcCTO-
SHUE MEXIY IUIOCKOCTSAMM, MEXAY CKPELIMBAIOIIMMHUCS NPSIMBIMHA, MEXAY IPO-
M3BOJBHBIMU (PUTYpaMU B IIPOCTPAHCTBE.

- IlapannenbHOoe MPOEKTUPOBAHUE U €ro CBOWCTBA. Teopema o niowaou
OPMOCOHANLHOU NPOEKYUU MHO20Y201bHUKA. B3auMHOE pAaCIOJIOKEHHUE Ipo-
CTPAHCTBEHHBIX QUTYP.

- Paznuunble BHIBI MHOrorpanHukoB. Ux m3o0paxkeHus. CedeHwus, pas3-
BEPTKM MHOTOrpaHHukoB. I[limomane moBepxHocTH. Buabsl cumMmerpuu B Ipo-
ctpancTBe. CHUMMETpHS TEN BpALEHHWs M MHOIOTPAaHHUKOB. BprumciieHue I1io-
mazaeil 1 00bEMOB.

- Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOPJAUHAT B
IIPOCTPAHCTBE.
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- YpaBHeHHE OKPYXHOCTH, c(hepbl, IUIOCKOCTU. PaccTosHre Mexay Tou-
kamu. JleficTBUS ¢ BEKTOpaMu, 3aJaHHBIMU KoopJauHaTaMu. CKalsipHOE NIPOU3BeE-
JICHUE BEKTOPOB. BEKTOpHOE ypaBHEHHME IPSMOW M IUIOCKOCTH. Mcnonbp3oBaHue
BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

- Jlig BHEaAyAUTOPHBIX 3aHATUN CTYJAEHTAaM HapsAy C PELICHHMEM 3a1ad U
BBITIOJTHEHUS NTPAKTUYECKNX 3aJaHUU MOKHO MPEIOKUTh TEMbI UCCIEN0BATENb-
CKUX U pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEPUIl OTACIBHBIX MEJIKHX 3a-
Ja4d 1 yNpa)xHEHUH MpeAaratoTcsl CIOKETHbIE 3aJaHusl, TPEOYIOLIUE ATUTENbHOM
paboThl B paMKax OJHOM MaTeMaTUYECKON CUTyallMi. DTU TEMbI MOTYT OBITh Kak
VHIVBUAYAJIbHBIMU 3aJaHUSMM, TaK U IPYNIIOBBIMU JJII COBMECTHOIO BBIITOJIHE-
HUS UCCIIEIOBAHMS.

IIpumepHbIe TeMBbI COOOLLIECHHUH (IOKJIAI0B), HCCICIOBATEILCKHUX IIPOCKTOB

HernpepriBHbIE 1po0H.

[IprMeHeHNE CHOKHBIX IPOLIEHTOB B 9KOHOMHYECKUX pacyeTax.
[TapannenbHOE MPOEKTUPOBAHUE.

CpenHue 3Ha4€HUs U UX IPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3a1anue npsMbIX U INIOCKOCTEN B POCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJIeOaHUI.

['padpuueckoe penieHue ypaBHEHUM 1 HEPABEHCTB.
[IpaBunbHbIE ¥ TTOIYTIPABUIBHBIE MHOTOTPAHHUKHU.
Konunueckue ceueHus: 1 UX NPUMEHEHNE B TEXHUKE.
[Tonsitue nuddepeHmana u ero NPUIOKEHUS.

Cxembl NOBTOPHBIX UCTIBITAHUN bepHymiu.

6. TEMATUYECKOE INTAHUPOBAHUE

[Ipu peanuzauum coaepkaHusi 0O0IE00Pa30BATENBHOTO Y4E€OHOro MpeaMera
OVIIL03. Maremaruka B nipeaenax ocBoeHust OIIOIT CITO na 6a3e 0CHOBHOTO 0O0IIIEro
oOpa3zoBaHus ¢ MmojgydeHueM cpeganero oobmiero oopazoBanus (IMIICC3) makcumanbHas
yueOHast Harpy3ka 0Oy4aroIIuXcsl COCTABIIAET: Mo crneruanbHoctu 36.02.02 3ooTexHus/
YKpyIHEHHasl TpyINa crenuaibHocTe W HampapneHud mnoarorosku (YI'C) 36.00.00
Berepunapus u 300TexHus —234 yaca, U3 HUX ayAuTOpHas (oOs3aTelbHasl) Harpys3ka
00y4JaromnXcs, BKII0UYas MPAKTHUECKUE 3aHIATHI—156 4acoB; BHEAYAUTOPHAsI CaMOCTOSI-
TenbHasg paboTa oOydarommxcs — /8 4acos.
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Bun yaeGHOI paboTh

KonnuecTBO 4acoB

Aynuropnsie 3anatusi. ConepxaHue
o0y4eHusl.

Texuunueckuit npopuib

1 cemecTp 60
BBenenune 2
Pa3Butue noHsTHS O YKCie 8
Kophu, crenenn u sorapumMbl 20
IIpsiMBIE 1 MIJIOCKOCTH B IPOCTPAH- 14
CTBE
OCHOBBI TPUTOHOMETPHUH 16

2 cemecTp 96

Kom6uHnaTopuka. D1neMeHTbl TEOpUn 20
BEPOATHOCTEW U MaTEMaTUYECKOU
CTaTHUCTUKH
MHororpaHHUKu 6
KoopnHaThl 1 BEKTOPbI 10
@DyHKIMU U rpaduKu 14
Hauana MaremaTu4eckoro aHajinsa. 24
WuTerpan u ero npuMeHeHue.
YpaBHEHUS U HEPABEHCTBA 14
W3mepenus B reomerpun. Kpyrisie 8
Tena.

Hroro 156

BHeayanTopHasi caMmocTosiTe IbHAsi padoTa

[ToaroroBka BBICTYIUIEHUH T10 3a-
JIAHHBIM TEMaM, JIOKJIaJ0B, 3CCEe, NH-
JTABUTYAJIBHOT'O TTPOEKTa C UCIIOJIb-
30BaHUEM UH(POPMAIMOHHBIX TEXHO-
JIOTHUU U .

78

ITpome:xxyTouHasi arrectauus B popme 3K3ameHa

Bcero

234
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2.2. TemaTuyeckuii miiaH u coaep:xkanue yueonoii nucuuminnesl OY /I, 03.MaTtemaTtuka

HaumeHoBanue pa3- Coaep:xxkaHue y4eOHOro MaTepuasia, JJadopaTopHbie padoThl M MPAKTHYECKHE 3aAHITHS, O0bem [YpoBeHb
AeJIOB M TeM camocTosiTeIbHAs padoTa o0y4yaomuxcs 4acoB | OCBOe-
HHS
1 2 3 4

Pazngea 1. BBenenue 3
Tema 1.1.Martemaruka |Coaepaxanue yueOHOro MaTepuajia 2 1
Y Hay4YHO-TeXHHWYec- |1 |MaremaTuka B HayKe, TEXHHUKE, SKOHOMHKE, HHPOPMAITMOHHBIX TEXHOJIOTHSIX U MPAKTUICCKON e TEITHHOCTH.
KHUH IIporpecc. Ienu u 3agaun n3ydyeHus matemaTuku rpu ocBoeHunu npodeccuii CI1O u cnenmansHocTeit CIIO.

CamocrosiTesibHasi padora odyuyarwmmuxcs: [TonroroBka cooOIIeHMi, JOKIAOB 10 TEME. 1
Pazgea 2. PazBurue 12
MOHATHS 0 YHCJIE.
Tema 2.1. leiictBu-  |Copep:kanue yueOHOro MmaTepuajia 6 2
TEJIBHBIC YHCIIA. 1 |[lenble u paronanbHble yncia [leficTButenbHble yncia. [ledcTBUs Hall HUMHU. .

2. |KomruiekcHbie yncina. JIelcTBUs Hal KOMIUICKCHBIMU YHCIIAMHU.

3. Mozaynb 1 apryMeHT KOMIUIEKCHOTO yncia. ['eoMeTprueckass HHTEPIIpEeTaIysi KOMIUIEKCHOTO YHCIA.

IIpakTHYecKkHe 3aHATHS 2

1 |Bemonnenue apupmeTndeckux AeUcTBUi Haa yrcnamu. [Ipubnmkennsie Berurcaenus. Haxoxnenue npu-

OJIMKEHHBIX 3HAUEHUN BEJIMYUH U MOTPENTHOCTEN BBIYUCICHUN, CPABHEHHE YHCIIOBBIX BHIPAYKEHUH.

CamocTrosiTesibHasi padoTa 00yuyalomMXCs 4

[IpeoOpa3oBaHre KOHEYHOI UM MIEPUOINIECKON NECATHYHON IPOOH B OOBIKHOBEHHYIO M HA000pOT

['eomeTprueckas HTEpHpeTalns KOMIUIEKCHOTO YHCIIA.
Pa3znen 3. Kopnu, 30
CTeleHu, Jorapudg-
MBI.
Tewma 3.1. Kopenb Coaepxanue yueOHOro MaTepuaJa 4 2
CTEIEHHU N. 1. |ITousitue xopHs crenerHu N.KopHu 4€THOM 1 HEUETHOH cTenieHel. ApudMeTndecKuii KOpeHb HATYPaTbHOM

CTEIECHHU.

2. |CpoiicTBa KopHe# cteneHu N. [I[ppuMeHeHne CBOMCTB KOPHEH CTETICHM N.

IIpakTH4eckue 3aHATHS 2

1 ‘OCHOBHHC METO/bl PEHICHHS] UPPALUOHAIBHBIX YPABHEHHI.

CamocTosiTe1bHasA padoTa odyuarwmmxcsi: [I[peoOpazoBaHue U BHIYUCICHNUE 3HAUCHUH BBIPAXKECHUH C pajiuKa- 3

namu. Penenne uppanmoHaIbHBIX ypaBHeHUH. PaboTa ¢ TekcTom ydeOHMKa
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Tema 3.2. Ctenenn Coaepxxanue yueOHOro MaTepuasia 2
n0J0KUTENbHOTO unc- |1 [CreneHs ¢ panuoHanbHeIM nokasateneM. CBOMCTBA CTEIICHH C PALMOHAILHBIM TOKA3aTENIEM.
Ja. IIpakTHyeckne 3aHATHS 2
1 |HaxosxneHue 3HaUeHUN CTETICHH C PallMOHAIBHBIM MoKka3aTeneM. CpaBHeHue creneHeil. [IpeoGpa3oBanue BbI-
paKEHUH, COIEPKAIIMX CTEICHHU.
CamocrosiTesibHast padoTa odyuarwmuxcsa: Pemenue TunoBsIx 3a7a4 o reMe. [IpeoOpa3oBaHust BeIpaskeHUH, 2
CoJIepKaIlUX CTETEHHU.
Tema 3.3. Jlorapudmel |Cogep:kanue y4eGHOro MaTepuaia 4
1 |[Tonsarue norapudma uncia. OCHOBHOE JorapupMuIecKoe TOKIECTBO.
2 |[lecstnunble u HaTypaibHbIe Jorapudmel. CBoiicTBa orapudmos. [IpuMeHeHne cBOMCTB JIorapu@MoB.
IIpakTHyeckue 3aHATHSA 2
1 \dbopMyna nepexoja. [IpeobpazoBanue JorapupMUIECKUX BHIPDAKCHHI.
CamocTosiTesqibHass padora odyuyawimmxcsi: Pemenue TunoBsix 3aaa4 no reme. Haxoxaenue 3HaueHuit jora- 3
pudMma 1o nMpou3BoOJILHOMY OCHOBaHHIO. [lepexo1 OT OHOro OCHOBaHUS K Ipyromy. Beruncienue u cpaBHeHHE
norapudmos. JlorapupmMupoBaHrue U NOTEHIIMPOBAHUE BhIPAXKEHUH.
Tema 3.4. [loka3za- Conep:kanue yyeOHOro MaTepuaJia 4
TenbHble ypaBHeHus U |1 |[Ipocteiimme nokasaTtensHble ypaBHeHus. [Ipocteiimue norapudmuyueckrue ypaBHEHUS.
JorapupmMuIecKue 2 |IIpocreiine noka3aTelbHble HepaBeHCTBA. [IpocTeiimue norapupmMuyeckue HepaBeHCTBA.
YPaBHCHUS U HEPABCH- |CamocTOATeIbHAS padoTa 00y4arommxcs: [IpubimkeHHbIe BBIYMCICHUS U PEIICHHE MPUKIIAIHBIX 3a1a4. 2
CTBa. Pemienne norapuMuuecKux ypaBHEHHH.
Paznen 4. Ilpsimble u 21
MJIOCKOCTH B NPO-
CTPaHCTBe.
Tema 4.1. [lapannens- |{Conep:kanue yueOHOro Mmatepuajia 8
HOCTB IIPSAMBIX H 1 |[TpenmeT crepeomeTprn. AKCHOMBI CTEPEOMETPUH U CIICICTBHS U3 aKCHOM.
IUIOCKOCTEH. 2 |[JapanaenpbHOCTB MPSIMBIX, MPSIMOW M IUIOCKOCTH.
3 |B3anMHOE pacroyIoKeHHE JIBYX NPSMBIX B TPOCTPAHCTBE. YTOJI MEKAY ABYMS MIPSIMBIMHU.
4 |Terpasnp. [Mapamnenenunesn.
CamocTosiTe1bHas padoTa o0yuawmmxesi: Pemenne TumoBsix 3a1ad o teme. [loaroroska npesenranmii. Pa- 4
6oTa ¢ TekcToM ydeOHuKa. JlokazaTenbcTBO TEOpPEM.
Tewma 4.2. [lepnenau- |Conep:kanne y4eOHOr0 MaTepuaja 4
KYJISIPHOCTH PSMBIX U |1 |[leprneHaAuKyIsIpHOCTh NPSIMON U MJIOCKOCTH.
IUIOCKOCTEH. 2 |llepnieHUKYJSIp M HAKJIOHHBIE. Teopema o Tpex MepreHIuKyIsIpax.
IIpakTHYecKkune 3aHATHS 2
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1 ‘ZIBpraHHBIfI yroa. llepnennukynsapHocTs iockoctel. Pemenne 3anad.

CamocTosiTesibHast padora odyvawiumuxcs: [lapamienbHoe NpOoeKTUPOBAHKE U €ro CBoMcTBa. Teopema o 1o- 3
I1aJI1 OPTOTOHAJIBHOM MPOEKIIMU MHOTOYT OJIbHUKA. B3auMHOE pacronokKeHne MpoCTPaHCTBEHHBIX QUTY.
Pemenne tunoBeIix 3axa4 no teme. Iloaroroska npeseHtanui.
Paznen 5. OcHoBBI 24
TPUTOHOMETPHUH.
Tema 5.1. Cunyc, xo- |Coaepxanue yuefHOro MaTepuajia 6
cuHyc, TanreHc u Ko- |1 |[lonstue yrna. Pannannas mepa yria. OnpesneneHie cuHyca, KOCHHYCa TaHT'€HCa U KOTaHTeHca YyIiia.
TAHTEHC yTJa. 2 |ApkcuHyc ynciia. ApkkocuHyC yucia. [Ipeobpa3zoBanne TPUrOHOMETPHUECKUX BBIPAKCHHI.
3 |ApkTaHreHnc uncia. ApKKoTaHTeHC uncia. [[peodpa3zoBaHre TPUTOHOMETPHYECKUX BHIPAKECHUH.
CamocTosiTesibHast padoTa 00y4ar0IIMXCsi: PagiaHHblii METOI H3MEPEHH s YTIIOB BPAIICHUS U CBS3b C IPAyCHOM Me- 3
poii. Pemenue TunoBeIx 3a7a4 no teme. [loaroroska npesenranuii. Pabota ¢ TekctoMm yueOHUKA.
Tema 5.2. ®opmynsl  |[IpakTHYeCKHe 3aHATHUS 4
CJIOKEHHUS. 1 |KocuHyc pa3HOCTH M KOCUHYC CYMMBI ABYX YrJI0oB. DOpMyIIbl AJis JOTIOJIHUTENbHBIX YTJIOB.
2 |CuHYyC CyMMBI U CUHYC Pa3HOCTH JBYX yriioB. CyMMa U pa3HOCTb CUHYCOB M KOCHUHYCOB.
CamocrosiTesibHasi padora odyuawmuxcs: Mzydenne popmyn. Pabota ¢ Tekctom yuebHuka. [logroroska npe- 2
3eHTalMK, TaOJIHIL, maMITOK. PellieHre TUIOBBIX 3a74a4.
Tema 5.3. Tpurono- |Coaep:kaHue y4eGHOro MaTepuaia 2
MeTpuueckue GyHk- |1 ‘TpI/IFOHOMeTpI/IquKHe (YHKIIMM YUCIIOBOTO apryMEHTa.
IIMU YMCIIOBOTO apry- |CamMocTosiTeJIbHAsA padoTa odydaromuxcs [Ipeobpasosanust rpaduka Gpynkimu. [apmonuueckue kosiedanus. [pu-| 1
MEHTA. kiagsele 3anaun. [1oaroroBka npeseHramnmii.
Tema 5.4. Tpurono- |Coaepxanue yueOHOro MaTepuajia 4
Merpuuyeckue ypasHe- |1 |[Ipocrelimue TpuroHoMeTpudeckre ypapHerus. OcoObIe Cllydau TPUTOHOMETPUICCKUX YPaBHEHUH.
HUS ¥ HepaBeHCTBA. |2 |[IpocTelinyie TPUrOHOMETPUYCCKIEC HePaBESHCTRA.
CamocrosiTesibHast padoTa odyuawmuxcsi: [I[pumeHenne 06X METOAOB pellieHUs] ypaBHEHUH. BrimonHnenue 2
3a/laHui U3 ydeOHUKa.
Pa3znen 6. KomOnna- 30
TOPHKA, CTATHCTUKA
U TeopHsi BEePOSITHO-
cTeil.
Tewma 6.1. Dnementsl |Conep:kaHue y4eOHOr0 MaTepuaja 10

KOMOMHATOPHKH.

1 [[ToHsTHE MHOXECTBA. OHepaI_II/II/I HaJa MHOXCCTBaMU.

2 |Coenunenus 6e3 nosropenuil. [lepectanoBku. Pasmenienus.

3 |Coueranus u ux coiictBa. KomOnHaTOpHbIE 3a0a4H.
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4 |Tpeyronbpauk Ilackans. Penienne koMOMHATOPHBIX 3a7a4.

5 |bunomuanbHas hopmyna Hetorona. Pemenue 3anay.

CamocTosiTesqibHas padora odyuyawmmxcsi: Pemenue TunoBsix 3aaa4d no teme. [Ipukinannsie 3agaun. [Ipumene- 5
HHE MAaTeMAaTUYECKUX METOJOB JUIS PELICHHUS COJCPKATEIbHBIX 3a1a4 U3 pa3IMYHbIX 001acTell HAYKH U MPAKTH-
ku. VIHTepnpeTalus pe3yaprara, yuer peaibHbIX orpaHndeHuil. IlonroroBka npe3eHranui.
Tewma 6.2. Onementsl |Conep:kaHnue y4eOHOro MaTepuaja 6
Teopuu BeposTHocTed |1 |[loHsiTHe 0 Teopun BepositHocTeil. OCHOBHBIC TIOHSITHSI TEOPHH BeposTHOCTeH. Kitaccnueckasi BEpOsSITHOCTb.
U MaTeMaTHYCCKOM 2 |Anre6pa BeposTHOCTH. TeopeMbl CII0KEHHsI U YMHOKEHHS BEPOSTHOCTEH HECOBMECTHBIX COOBITHH.
CTaTUCTHUKHU. 3 |O Maremarnueckoii craTucTuke 1 €€ Merofgax. CTaTUCTUYECKHAE TAOJIUIIBL.
IIpakTHYecKHe 3aHATHS 4
1 |Mcnonb3oBanue Gpopmyn KOMOMHATOPUKH ISl BHIYUCIECHUS] BEPOSTHOCTENH COOBITHIA.
2 |Psinel pacnpenenenus. HarnsaHoe npeacTaBieHue CTaTUCTUYECKOro pacnpesenenus. Moaa u MeauaHa.
CamocTosiTesibHasi padoTa odyuarmuxcsi: Victopust pa3BuTus KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U CTa- 5
TUCTHUKU U UX POJIb B Pa3IMYHBIX cepax yesroBeueckoi xusnenestenpHoctu. [loaroroBka npesenranuii. [IpaBu-
J1a KOMOMHATOPUKH. PerieHrne KOMOMHATOPHBIX W MPHUKJIAAHBIX 3a/1a4 110 TEME.
Pazngea 7. Muoro- 9
TPAaHHUKH.
Tewma 7.1.Ilonstue Coaepxxanue yueOHOro MaTepuaJa 6
MHOT'OI'paHHUKA. 1 |Ilonsitue MHOrOrpaHHuKa U ero aneMeHTsl. [Ipusma. Ilpsimas u HaknoHHas npusmsl. [lpaBunbHas npusma.
IIpuzma. 2 |[lmpamuna. [IpaBunbHas nupamuaa. [lnomans mosHON 1 OOKOBOM MOBEPXHOCTEH TTHPAMHU/IBL.
3 |Cummetpus B npocTpaHcTie. [loHsTHE MpaBUILHOTO MHOTOTpaHHUKA. TecTupoBaHUeE.
CamocrosiTesqibHasi padora o0yuarommuxcsi: Pa3BepTkn MHOTrOrpaHHUKOB. MHOTOrpaHHble Yriibl. BeImykiibie 3
MHOTOrpaHHuKU. Teopema Ditnepa. M3roToBiienne Mojeieit Terpasapa, kyoa, okTasapa, AoJeKadipa, HKocalapa.
Pa3nen 8. Koopauna- 15
Thl 1 BEKTOPBI.
Tema 8.1. Bextopel B |Conep:kanue yueOHOro MmaTepuajia 4
IIPOCTPAHCTBE. 1 |Ilonsitue BexkTopa B mpocTpaHcTBe. ClI0KEHUE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO
2 |KomrutanapHble BEKTOpbl. PazinoxkeHne BeKTopa 1o TpeM HEKOMIIJIAHAPHBIM BEKTOPAM.
CamocrosiTesibHast padora o0y4yaomuxcsa: BekropHoe ypaBHEHNE IPSAMON U IUIOCKOCTH. crosib30BaHne BEK- 2
TOPOB NPH JI0KA3aTEILCTBE TEOPEM cTepeoMeTpru. PerieHue 3a1a4 1 BHIIIOJIHEHUE PAKTUYECKUX 3aJaHUH.
Tema 8.2 Meron ko- |Coaep:kanue yueOHOro MmaTepuajia 4

OpAMHAT B IPOCTPAH-
CTBE.

1 [IIpsmoyrospHasi cuCTeMa KOOPIAUHAT B MpocTpaHCTBE. CBsA3b MEKIY KOOPAMHATAMU BEKTOPOB U KOOpAMHATA-
MU TOYCK.

2 |Yron mexnay BekTopamu. CKalsipHOE IPOU3BEICHHE BEKTOPOB.
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HpaRaneCKne 3aHATHUSA

1 ‘HpOCTCﬁIHI/IG 3a7a4u B KOOpJMHATAX.

CamocTosiTe/ibHas padoTa 00y4yawuuxcsi: YpaBHEHUE OKPYKHOCTH, c(pepbl, IiIockocTu. BekTopHOE ypaBHE- 3
HUE IPsIMOM U INIOCKOCTHU. I]oAroTOBKa IIpe3eHTalMM.
Pa3znen 9.@ynknum. 21
Tema 9.1. ®ynkuun, |Copep:kaHue y4eOHOro MaTepuajia 8
uX cBoiicTBa U rpadu- |1 |Dnemenrapubie Gy, O6IaCTh ONMpPEAEICHNs U 00JIaCTh H3MCHEHHS (PYHKITHH.
KH. 2 |YE€THOCTDH, HEYETHOCTD, TIEPUOANIHOCTE QyHKIHMH. [IpoMexXyTKH BOo3pacTaHusi, yOIBaHHSI, 3HAKOTIOCTOSTHCTBA
U HyM QYHKLHUH.
3 |®yukuus y = X ".Crenennast GyHKIus, ee rpaQuK U CBONCTBA.
4 |IToka3arenbHas (GyHKIUs, ee cBoiicTBa U rpaduk. Jlorapupmuueckas QyHKIHsI, €€ CBOICTBA U rpaduK.
IIpakTHYeckHne 3aHATHS 2
1 ‘HCCJ‘IG}IOBaHI/IC (GYHKIMI ¥ TOCTPOEHUE UX TPAPUKOB 3JIEMEHTAPHBIMU METOJIaMHU.
CamocrosiTesibHast padoTa odyuarwmuxcs: VccnegoBanue GyHKINN U TOCTPOEHUE UX TpaUKOB JIeMEHTap- 5
HbIMHU MeToJ1aMu. [IpuMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B pealibHBIX Mpolieccax U sBICHUsAX. ApupmeTn-
yeckue ornepanuu Haa GyHkimssMu. [loaroroBka cooOmeHu, TOKIaI0B.
Tema 9.2. [Ipenen Copep:kanue yueOHOro MaTepuaJia 4
(GYHKIIMH 1 HETIpe- 1 |ITonsitme npenena ¢pyakuun. CBOMCTBA NIPeAeIIOB (DYHKIIHIA.
PBIBHOCTD. 2 |llonsatue HenpepbIBHOCTH (pyHKIIMHU. HempepbIBHOCTH 3JIEMEHTAPHBIX ()YHKITHIA.
CamocrosiTesibHasi paboTa o0yyaromuxcsi: BerauciaeHus npeaenos Mo OCHOBHBIM TeopeMaM o mpeaenax GyHk-| 2
1uil. 3ydyeHue cBOCTB 0OpaTHBIX TPUTOHOMETpUUYECKUX QyHKIMN ["apMOHMUecKHe KoJaeOaHusl.
Pa3gen 10. Hauana 36
MAaTeMaTH4YeCKOro
a”HaJmu3a.
Tema 10.1. IIpousson- |{Conep:kanue yueOHOro MmaTepuajia 8
Hasl. 1 |ITonsiTe pon3BOAHON. MeXaHMYECKHUH U TEOMETPUUYECKHII CMBIC TIPOU3BOTHOM.
2 |Ilpon3Boanblie >neMeHTapHbIX GyHKIMH. Tabmauia npou3BoIHbIX.
3 |Ilpou3BoaHAast CyMMBI, pa3HOCTH, IPOU3BECHUS, YACTHOTO.
4 |IlpousBoaHas cnoxHoi GyHkuuu. [Ipumenenue nmpasui 1udhepeHmpoBaHus.
CamocrosiTesibHast padoTa o0yuyarommxcs: Pemnienne 3a1a4, KOTOpble MPUBOJAT K OHATHIO TPOU3BOIHOM. 4
N3ydenne ocHOBHBIX mpaBuil Auddeperuupoanus. Pabota co cipaBouHbIM MaTepraioM. BeimonHeHue npakTu-
YECKUX 3a/IaHUM.
Tema 10.2. Ilpumene- |Coaepaanue yuefHOro MaTepuajia 4

HHC HpOI/I3BO,HHOI>’I.

1 ‘MaKCI/IMyM 1 MuHUMYM (yHKuuu. HanbOonbiee 1 HanMeHblee 3HaueHne QyHKIIMHM Ha OTPE3KeE.
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2 ‘FCOMeTpI/I‘—IeCKI/Iﬁ CMBICJT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKITUH.

IIpakTnyeckue 3aHATHS 4
1 |Bozpacranue u yosiBanue Gpynkuun. HaxoxaeHue npomMeKyTkoB BO3pacTaHus U yObIBaHUA (DYHKLIMHU, TOUEK
IKCTpeMyMa (PYHKITUH.
2 |I[loctpoenue rpadukoB GyHKINH ¢ MPUMEHEHHEM TPON3BOTHBIX.
CamocrosiTesibHasi padoTa odyuarwmuxcs: Pernienne npukiaanbix 3a1a4d Gusnyeckoro coaepxanus. Mceenemo- 4
BaHME (DYHKIIMHU C IOMOIIBIO MPOU3BOAHOI. Penenue Ooee c0XKHbBIX, HO THIIOBBIX 3a/1a4.
Tema 10.2. IlepBoo6- |Coaep:kaHue y4eGHOro MaTepuasia 4
pa3Has ¥ HHTErpall. 1 |I[TepBooOpa3nas. [IpaBuia HaxoxaeHHs TepBOOOpa3HbIX. HeonpenenéHHbIM HHTETpal U ero CBOMCTBA.
2 |IInomrane KpuBOoNHMHEHHOHN Tpanennu. [loHsTHE ONpeenéHHOr0 HHTErpasia U ero CBOWCTRA.
IIpakTHyeckue 3aHATHSA 4
1 |®opmyna Herorona-JleitOnuia. Beraucinenue onpenenéHHbIX HHTETPAIOB.
2 | Beruncienue mioniaan KpUBOJIUHEHHON TpaneIuu C TOMOIILI0 HHTETpaa.
CamocrosiTesibHasi padoTa odyuyawiuxcsi: V3ydeHue TaOauIbl HEONPEACIEHHBIX MHTETpanoB. [Ipumenenue| 4
OIIPEICIIEHHOr0 MHTETpajla JAJis HaXOKACHUS IUIOIAAN KPUBOJIMHENHON Tpaneruu. OTpadoTKa METOAUKHU BbIUHUC-
JeHUs TUIOIAed MIOCKUX (Uryp Ha KOHKpETHBIX mpumepax. Ilpumepsl mpuMeHeHHUs WHTerpaia B (U3UKE U
TE€OMETPHH.
Pa3znen 11. YpaBue- 21
HHUS$l, HEPABEHCTBA,
CHCTEMBl.
Tewma 11.1. PaBHo- Coaepxxanue yueOHOro MaTepuaJa 6
CUJILHOCTh ypaBHeHMH |1 |PanmoHanbHbIe ypaBHEHHUS U HX PEIICHUE.
Y HEPaBEHCTB. 2 |CucreMbl pallioHaIbHBIX YPABHEHUN U HX pellIeHUE.
3 |Metos MHTEpBAJIOB pellleH!s] HepaBeHCTB. PallnoHanbHble HEPABEHCTBA.
CamocTosiTe1bHasi padoTa o0yyammxces: Perenue pa3aMyHbIX BUOB PALMOHANBHBIX YPABHEHUH U CUCTEM 3
pazHooOpa3HbIMU MeToJlaMu. PenieHne parrioHaabHbIX HEPABEHCTB METOJOM HHTEPBAJIOB.
Tema 11.2. YpaBue- |Coaep:kaHue y4eGHOro MaTepuaia 2
HUS-CIIEJICTBUSL. 1 |Monstue ypaBrenus-cnenctaus. [IoTeHIMpoBaHye TOrapu(pMUYECKHX YPABHEHHIL.
IIpakTH4eckue 3aHATHS 2
1 |[IpeobpazoBanus, IPUBOIALINE K YPABHEHUIO-CIIEACTBUIO. [[puMeHeHne HeCKOIBbKHUX NpeoOpa3oBaHuii, Ipu-
BOJSIILIMX K YPABHEHHUIO-CIIEACTBHIO.
CamocTosiTeIbHAsE padora o0y4yamomuxcsa: BrimonHeHne mnpeoOpa3oBaHUil, MPUBOIANIMX K ypaBHEHHIO-| 2
ciencteuto. OnpeneneHue BbIOOpa crocoda mpeoOpa3oBaHus NajdbHEHIIEMY PEIICHUIO YPaBHEHHUSI.
Temall.3. PaBHO- Coaep:xkaHue y4eOHOro MaTepuaJjia 4
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CHWJIBHOCTH YpaBHeHUH |1 |PaBHOCHMIBHOCTH ypaBHEHUI cucTeMaM. PerieHne ypaBHEHUI ¢ TOMOIIBIO CUCTEM.

1 HECPABCHCTB CUCTC- 2 |PaBHOCHJIBHOCTB HCPaBCHCTB CUCTEMaM. Pemenne HEPaBCHCTB C IIOMOIIIBIO CUCTEM.

Mam. CamocTrosiTesibHasi padoTa odyuaromuuxcesi: OTpadoTKa MPAKTUIECKUX YMEHHUA U HABBIKOB BBIMIOJHEHUS MTPE00- 2
pasoBaHuil. MI3ydyeHue anroputMa pelieHusl ypaBHEHUA U HEPABEHCTB METOJI0M IIPOMEKYTKOB. MHTEepnpeTanys
pe3ynbTara, y4eT peajbHbIX orpanudeHuid. [lonrotroBka npe3eHranuii.

Paznen 12. U3mepe- 12
HUS B TeOMeTPHH.

Temal2.l. fwmuap, |Copep:kaHue y4eOHOro MaTepuajia 6
KOHYC, L1ap. 1 |Ionsitre nunmmuapa. [Tnomaas moBepXHOCTH U 00BEM IIMITHHIPA.

2 |[Tonsitue xonyca. Inomanas moBepxXHOCTH M 00BEM KOHYCA.
3 |Cdepa u map. [Tnomaas chepsl. O6bEM mapa u ero yacreil.

IIpakTH4eckue 3aHATHS 2
1 ‘BBI‘-II/ICJICHI/IC ionaiel u o00beMoB Quryp.
CamocTosiTe1bHasi padoTa o0yuawmmxcs: Beruucienne 005eMOB IPOCTPAaHCTBEHHBIX TEJI IIPU PEIICHUH MpaK- 4

TUYECKHX 3a/1a4. M3roToBiIeHne Mo ieield Te BpaleHus. Pelienne npukIiaqHbIX 3a1ad.

JlJ1g XapaKTepUCTUKHU YPOBHS OCBOCHUS y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CIEAyomune 0003HaUeHUS:

1. — o3HakomuTENbHBIN (Y3HABAaHUE paHEE U3YYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpOLyKTUBHBIH (BBITIOJHEHHE AESITEILHOCTH 110 00pa3ily, HHCTPYKIIMH WU MO PYKOBOJCTBOM)

3. — IPOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOATENbHOE BBIIIOJIHEHHUE JESITEbHOCTH, PELIEHUE MPOOIEMHBIX 3aa4)
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTH

OBYYAIOIIUXCHL.
Coneprxanue XapaKkTeprCTUKa OCHOBHBIX BU/IOB JICSITEIBHOCTH 00OyUaro-
00y4eHust nmxcs (Ha ypoBHE Y4EOHBIX JIEUCTBUN)
Beenenue O3HaKOMJIEHHE C POJIBIO MATEMATUKHU B HAyKE, TEXHHUKE,

HKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOJIOTUSIX U IPaKTHYe-
CKOM1 nesiTenbHOCTH. O3HAKOMIIEHHUE C LEISIMH U 3a/1a4aMu
M3y4eHHUsI MaTEMAaTHKH npu ocBoeHuu npodeccuii CI1O u

cuenuaisHocter CITO

PazButue nons- Brimonnenne apupmMernieckux AeHCTBUN HAJ| YHC-

THSI O YUCJIIE JIaMH, COY€Tasi YCTHbIC U TUCbMEHHBIC IPUEMBI.
Haxoxaenne mpuOImKeHHbIX 3HAUCHU BEIMUUH H

MOTPENIHOCTEN BhIYKCIICHUN (a0COMIOTHON U OTHOCUTEh-

HOI1); CpPABHEHHE YUCIIOBBIX BBIPAXKEHUMU.

Haxoxnenue omnbok B mpeoOpa30BaHUAX U BIYUCIECHUSIX

(OTHOCHUTCSI KO BCEM MYHKTaM MPOrPAMMBI)

KopHu, crenenn, | O3HaKOMIIEHUE C IOHSTUEM KOPHS N-U CTETIEHU, CBOMCTBA-
jorapu@mel MU PaJIMKAJIOB W IPABWJIAMU CPABHEHUSI KOPHEM.
@opmMynUpPOBaHKUE ONPEALCIECHUSI KOPHSA U CBOWCTB KOPHEM.
Briuncnenre u cpaBHEHNE KOPHEH, BHIMOJIHEHUE MPUKUJIKU
3HaueHus kopHs. [IpeoOpa3zoBaHne YUCIOBBIX H OYKBEHHBIX
BBIPAKEHUH, COIEPKAILUX PATUKAIIBI.

BelinonnHeHue pacyeToB 1o ¢popmysam, CoaepKaluM
paauKaibl, OCYIIECTBIISAS HEOOXOIUMbIE MTOJCTAHOBKHU U
npeoOpazoBanus. OnpeneneHne paBHOCWIBHOCTH BhIpaKe-
HUM C paaukaiamu. Pemenrne uppanroHalIbHBIX YPaBHEHUM.
O3HaKOMJIEHUE C TIOHSITUEM CTENEHU C ICUCTBUTEIbLHBIM
IIOKA3aTEIIEM.

Haxoxaenue 3HaueHni CTENEHU, UCTIOb3YS IIPU
HEO00XOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchIBaHUE KOPHSA N - CTETIEHH B BUJIE CTETICHU C JPO0-
HBIM T1OKa3aTe’eM U Ha000pOoT.

@opMyIMpOBaHNE CBOWCTB CTENEHEN. Beruucnenue crerne-
HEU C pallMOHAJIbHBIM ITOKA3aTENEM, BBIIOJHEHUE TPUKHU/I-
KM 3HAYEHUs CTENIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3zoBaHne YUCIOBBIX 1 OYKBEHHBIX BhIpaXKe-
HUM, COEPKAIINX CTETIEHU, IPUMEHSSI CBOMCTBA. PemeHue
ITOKA3aTEIbHBIX YPABHEHUN.

O3HakoMJIEHHE C TPUMEHEHUEM KOPHEHN U CTENEHEe! Mpu
BBIYMCIIEHUN CPEHUX, NCJIEHUU OTPE3KA B «30JIOTOM CeYe-
HUNWY. Penenne npukIIaHbIX 3a/1a4 Ha CJIIOKHBIE IIPOLIEHTHI.

[IpeoOpa3zoBanue | BrinmonHeHue npeoOpa3zoBaHUil BbIPAKEHUN, TPUMEHEHUE
anreOpandeckux | GopmyIl, CBSI3aHHBIX CO CBOMCTBaAMU CTENEHEH U Jiorapud-
BBIPAKCHHIA. MoB. OmnpenienieHre 00JIaCTH TOMYCTUMBIX 3HAYCHHI JIoTa-
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pudMHUYECKOT0 BbIpakeHusl. Perienne norapupMuyeckux
YPABHEHMM.

OCHOBBI TpUTO-
HOMETPHH.

N3ydeHne painaHHOro METOAa U3MEPEHUS YIJIOB B
paJuaHax U UX CBSI3M C rpaaycHoi Mmepoil. M300paxkenue
YIJIOB B paJiiaHax Ha OKPYKHOCTH, COOTHECEHHUE BEJTMYNHBI
yriia ¢ ero pacnosoxenueM. @opmysmpoBanue ornpeene-
HUN TPUTOHOMETPHUUECKUX (DYHKITUHU JJIsl YTII0B TOBOPOTA U
OCTPBIX YTJIOB MPSIMOYTOIBHOTO TPEYTOJIbHUKA B 00BSICHE-
HUE X B3auUMOCBs3U. [I[puMeHEeHe OCHOBHBIX TPUTOHOMET-
PHUYECKUX TOXKIAECTB JJIs1 BBIYUCICHUS 3HAYCHU TPUTOHO-
MeTpHYeCcKuX (PYHKIMI 1o oaHON 13 HUX. M3ydueHue oc-
HOBHBIX ()OpPMYJT TPUTOHOMETPUH: (POPMYJIBI CIIOKECHHUS,
YABOCHWSI, MPeoOpa30BaHMS CYMMBI TPUTOHOMETPHUYECKHUX
GyHKUUNA B MPOU3BEJIEHUE U TTPOU3BEIICHUS B CYMMY U
MMPUMEHEHHE TTPU BBIYMCIIEHUN 3HAYECHUSI TPUTOHOMETPHUYE-
CKOI'O BBIP@YKEHUS U YIIPOLIEHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPUH TOUEK Ha
€AMHUYHON OKPY>KHOCTH M IPUMEHEHNE UX JIJISI BBIBOJIA
dbopmyn npuBenenus. Pemienue mo ¢popmMynam v TPUTOHO-
METPUYECKOMY KPYTY MPOCTENIINX TPUTOHOMETPUUECKHUX
ypaBHeHUi. [IpuMeHenne o01mmux METOI0B PEIICHHS ypaB-
HEHUM (MpUBEJICHUE K TUHEHHOMY, KBaJ[paTHOMY, METO/T
Pa3yIoKEHUsI HA MHOKHUTEIIH, 3aMEHbI IEPEMEHHON ) NIPHU
pELIEHNH TPUTOHOMETPUUECKUX YPABHEHUI. Y MEHUE OTMeE-
4aTh HA KPYre PEHICHUs] TPOCTEUIINX TPUTOHOMETPUUECKUX
HepaBeHCTB. O3HAKOMIICHHE C MOHSATHEM OOpPaTHBIX TPUTO-
HOMETPUYECKUX (PYHKIIHM.

N3yueHune onpenenennii apkCuHyca, apKKOCHUHYCA,
apKTaHTeHca yucia, GopMylIUpoOBaHUE WX, U300paKeHUE Ha
€AMHUYHON OKPY>KHOCTH, IPUMEHEHUE TIPU PELICHUU YPaB-
HEHU.

DOyHKIWHU, UX
CBOMCTBA U I'pa-
bukn.

O3HAaKOMJIEHHE C ITOHATUEM NIEPEMEHHOM, TPUMEPAMHU 3a-
BUCHUMOCTEN MEXIY NEPEMEHHBIMHU.

O3HaKOMJICHHE C TIOHATHEM TpaduKa, OnpeaeTIeHIE M-
HA/JISKHOCTH TOUYKU rpaduky dyHkuuu. OnpeneneHue mno
dbopmyiie npocreniiel 3aBUCUMOCTH, BUJa ee Tpaduka.
Bripaxxenue no popmyie olHON EpeMEHHOM uepe3 Apy-
THe.

O3HakomiieHHe ¢ onpeneneHrueM QyHKUuu, Gopmy-
aupoBanue ero. HaxoxneHnue obnactu onpezeneHus u oo-
JacTv 3HayeHuil pyHkuuu. O3HaKOMIJIEHHE C IPUMEpaMu
(GyHKIIMOHATBHBIX 3aBUCUMOCTEHN B peajbHBIX MpOIeccax
U3 CMEXHBIX TUCHMIUIMH. O3HAKOMJIEHUE C I0KAa3aTEIbHbI-
MU PaCCYXJAEHUSIMH HEKOTOPBIX CBOWCTB JIMHENHON U
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KBaIpaTUYHOU (PYHKIMH, IPOBEJECHUE UCCIIEIOBAHUS JIU-
HEWHOM, KyCOYHO-TUHEHHOM, TPOOHO-IIMHEWHON 1 KBaJpa-
TUYHOU (PyHKIMH, mocTpoenue ux rpadukos. [loctpoenue
u urenne rpadukoB pyukmmii. MccrneqoBanue GyHKINM.
N3yuenne nonsmus oopamnou (hynkyuu, onpeneiieHue Bu-
Jla U nocmpoenue pagura oopamuou hyHKyuu, Haxoxrcoe-
Hue ee obnacmu onpeoenenus u obracmu 3uavenuu. [1pu-
MEHEHHE CBOMCTB (DYHKIIMI MPU UCCIAETOBAHUM YPaBHEHUN
Y PELIEHUN 3a/]1a4 Ha 3KCTpeMyM. O3HaKOMIIEHHE C ITOHATH-
€M CIIOKHOU (DYHKITHH.

Borunciienne 3HaueHU PyHKIUI 110 3HAYEHHIO ap-
rymeHnTa. OnpeneneHue MojioKeHNs: TOUKHU Ha Tpaduke 1o
ee KOOpJIMHaTaM U HaoOOopOoT.

Ucnonp3oBanre cBOWCTB (PYHKITUI I CpaBHEHUS
3HaueHUM crernenei u gorapudmos. [locrpoenue rpadukos
CTENEHHBIX U JIorapupmuueckux pyHkuui. Pemenue noka-
3aTeNbHBIX U JOrapu(MUUECKUX YpaBHEHHI U HEPABEHCTB
MO0 U3BECTHBIM aJITOPUTMAM.

O3HaKOMJIEHHE C TOHATUEM HENPEPBIBHON NEPUOANIECKOM
byHkuuu, GopMyIupoBaHUE CBOMCTB CUHYCa U KOCHUHYCA,
MOCTPOCHUE UX IPadUKOB.

O3HaKOMJIEHHE C TIOHATUEM TAPMOHMYECKUX KOJICOAHUN 1
npUMepaMH TrapMOHUYECKUX KOJIeOaHUM 1JIs OUCaHus
MPOIIECCOB B (pM3UKE U APYTUX 00JIACTSIX 3HAHMSL.
O3HaKOMJIEHHE C IOHATHEM Pa3pbIBHOM MEPUOANYECKON
¢GbyHkuuu, (GOpMyIUpOBAHNE CBOWCTB TAHI€HCA U KOTaH-
reHca, OCTPOEHUE UX IpadUKOB.

[IpumeHeHne cBOMCTB (DYHKIIMIL 1711 CpaBHEHUS 3Ha-
YEHUI TPUTOHOMETPUYECKUX (PYHKLUMN, PEIIEHUS TPUTO-
HOMETPUYECKHUX YpaBHEHUU. [locmpoenue epaghukos 06-
PAMHBIX MPUSOHOMEMPUUECKUX PYHKYULL U onpeoenenue no
epaguram ux ceoucms.

Hauana marema-
TAYECKOr'0 aHa-
JI3a.

O3HaKOMJIEHHE C TIOHATHUEM YHCIIOBOU MOCIIEI0BATEIbHO-
CTH, CII0CO0aMHM €€ 3aJJaHusl, BBIYMCICHUSIMU €€ YWICHOB.
O3Hnakomaenue ¢ nowsamuem npeoena nocie008amenbHo-
cmu. O3HaKOMJICHHE C BBIYUCIICHUEM CYMMbl OECKOHEYHO-
I'0 YHCIIOBOIO Psiia Ha NPUMEPE BBIYUCIIEHUSI CYyMMBI O€ec-
KOHEUYHO yOBIBAIO UJIEH T€OMETPUUYECKON MPOrpecCcum.

Pemenue 3ana4 Ha mpuMeHeHne GOPMYJIbl CyMMBI
OECKOHEUHO yObIBAIOIIEH FEOMETPUYECKON TPOrPECCHH.
O3HaKOMJIEHHE C TIOHSATHEM TPOU3BOJAHOM.

W3ydenue u GopMynnpoBaHHUE €€ MEXaHUIECKOTO U
Te€OMETPUIECKOTO CMBICIIA, U3YYCHHUE aNTOPUTMA BBIUUCIIE-
HUS IPOM3BOIHOM HA MPUMEPE BHIYUCIICHHUS] MTHOBEHHOMN
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CKOPOCTH U YIJIOBOTO KOA(D(PHUIIMEHTa KacaTeIbHOM.
CocraBiieHue ypaBHEHUS KacaTelIbHOM B 00I1IEM BU-
ne. YcBoeHue nmpaBuwil JuddepeHInpoBaHus, TaOIMIIbI IPO-
U3BOJHBIX PJIEMEHTAPHBIX (PYHKIIMH, IPUMEHEHUE AJIs
nudepeHIrpoBaHns PYHKLINN, COCTABICHHS YpaBHEHUS
KacarenapHOU. M3ydueHne Teopem O CBSI3U CBOMCTB (DYHKLIMH
Y IPOU3BOIHOM, POPMYIUPOBKA UX.
[IpoBenenue ¢ MOMOILBIO MPOU3BOIHON UCCIIEI0BA-
HUs QyHKIHH, 3a0aHHONU (DOpMYITOi.
YcTaHOBIEHUE CBSI3U CBOMCTB (PYHKIIMY U IIPOU3BOAHOM IO
ux rpapukam.
[IprmeHeHne MpON3BOAHOM [T PELICHUS 3a7a4 Ha HAXO0X-
JieHue HauOOJIbIIEro, HAMMEHBIIIErO 3HAUEHUS U Ha
HaxoXAeHue 3kcTpeMyMa. O3HaKOMJIEHUE C IOHATHEM HH-
Terpajna u nepBoodpaszHoii. U3yueHnue npaBuia BeIUUCIIE-
HUS IepBo0Opa3Hoil u Teopembl HproTona— JleliOHuna.
Pemenne 3aa4 Ha cBsI3b IEPBOOOPA3HOM U €€ MPo-
W3BOJIHOM, BBIUMCIIEHUE EPBOOOPA3ZHON JIJIsl JAaHHOU
GyHKIUU.
Pemenue 3a1a4 Ha NPUMEHEHNE UHTErPAJIa JJIsl BBIYUCIIE-
HUs (PU3UYECKUX BEJIMYMH U TUIOUIAJCH.

YpaBHEHU U He-
pPaBEHCTBA.

O3HaKOMJIEHHE C MPOCTEUIINMH CBEICHUSIMU O KOPHSX aJl-
reOpanyecKux ypaBHEHH, MOHATHIMHI HUCCIEI0BaHUS
YPaBHEHUU U CUCTEM YPABHEHUM.

N3ydenne Teopun paBHOCWIBHOCTH YPABHEHUU U €€
npuMeHeHus. [loBTopenue 3anucu pemeHus CTaHIapTHBIX
ypaBHEHUH, NpUEMOB MpeoOpa30BaHMs YpaBHEHUM sl CBe-
JICHUs K CTaHJApTHOMY YpaBHEHUIO. Pemenue panuonans-
HBIX, UPPALMOHAJIbHBIX, [I0KA3aTEJIbHBIX U TPUTOHOMETPHU-
YECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanre CBONCTB U rpaduKoB QYHKIMMA JJ1s1
peuieHus ypaBHeHu. [loBTOpeHre OCHOBHBIX IIPUEMOB pe-
HIEHUS CUCTeM. PellleHne ypaBHEHHM C TPUMEHEHUEM BCEX
PUEMOB (Pa3NOKEeHHsI HA MHOYKUTEIH, BBEACHUS HOBBIX
HEU3BECTHBIX, IIOJCTAHOBKH, IPAPUUECKOr0 METO/1a).

Pemenue cucrem ypaBHeHUH ¢ IPUMEHEHUEM Pa3-
JUYHBIX c10c000B. O3HAKOMIIEHUE C OOIIMMH BOIIPOCAaMU
pelieHusl HEPaBeHCTB U UCTOIb30BaHUE CBOWCTB U rpadu-
KOB (DYHKIIMI MpU pelIeHN HEpaBeHCTB. Penienne Hepa-
BEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHHUEM PA3ITUIHBIX
cioco0oB. [IpuMeHeHne MaTeMaTH4ECKIX METO0B JIJIs
pEeIIeHHsI COJEPKATENbHBIX 3aa4 U3 Pa3IMYHbIX 00JacTen
HayKH U PaKTUKU. IHTEpnpeTHpOBaHNE PE3YIBTATOB C
YYETOM peaJIbHBbIX OrPAaHUYECHUMN.
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DJ1eMEHTBI KOM-
OMHATOPUKH, TE€O-
pHUHU BEPOSITHO-
CTEH.

N3yuyenue npaBuia KOMOMHATOPUKY U TPUMEHEHUE
IPU pelIeHuU KOMOUHATOPHBIX 3a/1ad.

Pemenre KOMOMHATOPHBIX 3a/1a4 METOAOM Iiepedopa
Y T10 IIPABUJTY YMHOKECHUS.

O3HaKOMJIEHHE C TIOHATUSAMU KOMOMHATOPUKH: pa3-
MEIIEHUSIMHU, COUYETaHUSAMH, IEPECTAHOBKAMHU U (popmyia-
MU 17151 uX BbrunuciaeHus. O0bsiCHEHHE U IpUMeHeHue Gop-
MYJI 111 BBIYMCIIEHUS pa3MENIEHU, IEPECTaHOBOK U COUe-
TaHUU NpH penieHuu 3a1a4. O3HaKoMIIeHuEe ¢ OMHOMOM
HerotoHa u TpeyronsHukoM Ilackans. Pemenne npakruue-
CKHX 3a]1a4 C MCIIOJIb30BAHUEM MOHSATUHN U MPaBUI KOMOHU-
HaTOpUKHU. M3ydeHune Ki1acCu4eCKOro OIpeAeIeHus BEpOsT-
HOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSATHO-
CTEH.

PaccMoTpeHnne npuMepoB BEIYMCIICHUS BEPOSITHOCTEN. Pe-
IIEHHE 337a4 Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITU.
O3HakoOMIIEHHE C MTPEACTABICHUEM YHCIOBBIX JAHHBIX U X
XapaKTepUCTUKAMH.

Pemenue npakTuuecknx 3a1a4 Ha 00pabOTKy YHACIOBBIX
JAHHBIX, BBIYUCICHUE UX XapPAKTEPUCTHK.

[Ipsimble u m10C-
KOCTH B IPO-
CTpPaHCTBE.

DopMyIUpPOBKA U NPUBEIAECHUE JOKA3aTEIbCTB

MIPU3HAKOB B3aUMHOI'0O PACTIONIOAKEHUS MPAMBIX U IIJIOCKO-
crer. Pacrio3HaBaHue Ha 4EPTEkKAX U MOJIEIISAX PA3JTUYHBIX
CJIy4aeB B3aUMHOI'0O PACIIOI0KEHUS IPSAMBIX U IUIOCKOCTEM,
apryMEHTUPOBAHUE CBOUX CYKIEHUN. POpMyIUpOBaHUE
ONPEAECIECHUN, TPU3HAKOB U CBOMCTB MapajuIeNIbHbIX U IIEP-
NEHIUKYJISIPHBIX TUIOCKOCTEM, ABYTPAHHBIX U JIMHENHBIX Y-
JIOB.

BrinoniHeHHEe OCTPOEHUS YITI0B MEXAY NPSIMBIMH,
IIPSAMOM U TJIOCKOCTBIO, MEXY INIOCKOCTSIMU 110 OITMCAHUIO
Y PacIlO3HABaHUE UX HA MOJEIIX.

[IpumeHeHue pU3HAaKOB U CBOMCTB PACIIOI0XKEHUS
IIPSAMBIX U IUIOCKOCTEH IIPU PELICHUU 3a/1a4.

N3o0pakeHne Ha pUCYHKaX U KOHCTPYHUPOBAHHE HA
MOJEISIX EPIEHANKYISPOB U HAKJIIOHHBIX K INIOCKOCTH,
IIPSAMBIX, MAPAJIIEIBHBIX INIOCKOCTEH, YITIOB MEXAY NPAMOU
U TUIOCKOCTBIO 1 0OOCHOBAHHE IMMOCTPOCHHUS.

Pemrenne 3a1a4 Ha BBIYMCIIEHUE TEOMETPUYECKHUX BEJINYMH.
OnuceiBaHUE PACCTOSHUA OT TOYKHU JI0 TUIOCKOCTH, OT Tpsi-
MOM J0 INTOCKOCTH, MEXKTY INTOCKOCTSMM, MEXKTY CKPEILIH-
BAIOLIUMHUCS MPSMBIMH, MEX1Y MPOU3BOJIILHBIMU (PUTypaMu
B IpocTpaHcTBe. POpMYyINPOBAHUE U JOKA3BIBAHUE OCHOB-
HBIX TEOPEM O PACCTOSHUAX (TEOPEM CYILIECTBOBAHMSI,
CBOWCTBA).
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N300pakeHne Ha yepTekax U MOJEISAX pacCTOSTHUS U
000CHOBaHUE CBOUX CyXaeHUl. Onpe/eneHre U BhIYuciie-
HUE pacCTOSHUI B pocTpaHcTBe. [IpuMenenue popmyn u
TEOPEM IUIAHUMETPHUH JUIS PELICHU 3a1a4.

O3HAaKOMJIEHHE C IOHATUEM NAPAJIIEIBHOIO POEKTUPOBa-
HUS U €r0 CBOUCTBaMU. Dopmynuposarue meopemovl 0 nio-
Waou Opmo2oHANbHOU NPOEKYUU MHO20Y 20/IbHUKA.

[Ipumenenue Teopuu st 0OOCHOBAHMSI TOCTPOCHHUIM
Y BBIYUCIIEHUN. APIryMEHTUPOBAHNE CBOUX CYXAECHUU O
B3aMMHOM PacIoI0KEHUU IPOCTPAHCTBEHHBIX QUTYD

MHoOrorpaHHuku.

Onurcanue 1 XapakTepUCTUKA PA3TUYHBIX BUIOB MHOTO-
TPAaHHUKOB, MIEPEUYNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHre MHOTOrpaHHUKOB U BBITIOJTHEHHUE T10-
CTPOEHUS Ha U300PAKEHUIX U MOJIEIISIX MHOTOTPAaHHUKOB.

Brruncnenve TMHENHBIX 3JIEMEHTOB U YIJI0B B MPO-
CTPaHCTBEHHBIX KOH(PUTYpALIUIX, ApPTYMEHTUPOBAHHE CBO-
UX CyXJIeHH. XapaKTepucTuKa U U300pakeHue ceyeHus,
PAa36epmKu MHO202PAHHUKOG, BBIYUCIICHHUE TUIOIIAEH I10-
BEPXHOCTEM.

[TocTpoenune npocTelux ceueHuid Kyoa, pu3Mbl,
nupamubl. [Ipumenenue ¢hakToB U CBEICHUN U3 TIAHU-
MeTpun. O3HaKOMJIEHHE C BUJAMHU CUMMETPUHU B IPOCTPaH-
cTBe, GOPMYJIMPOBAHNUE OTIPEICTICHUIN U CBOMCTB. XapaKTe-
PUCTHKA CUMMETPHHU TEJI BPALLIECHUS 1 MHOIOTPAaHHUKOB.

[IprumeHenne CBOMCTB CUMMETPHH PH PELICHHUH 3a-
nad. Mcronb3oBanue mpuoOpeTEHHBIX 3HAHUM JIJIS1 UCCIIe-
JIOBAHUSI U MOJIEJIMPOBAHMS HECIOKHBIX 3a/1a4.
N300paxeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBITTOJTHEHUE
PUCYHKOB MO YCJIOBHUSIM 3aJ]1a4

Tena u moBepxHo-
CTHU BpAIlICHUS.

O3HakOMJIEHHE C BUAAMHU TeJ BpalleHus, GopMyIupoBaHUe
UX ONPEIEIECHUN U CBOUCTB.
@opMyIMPOBAHUE TEOPEM O CEYEHUU 1Iapa IUVIOCKOCTBIO U
IUIOCKOCTH, KacaTelbHOM K cdepe.
XapakTepucTuka u n300pakeHHe TN BPAIICHUs, UX pa3-
BEPTKH, CCUCHUS.

Pemrenue 3a1ay Ha TOCTPOEHUE CEUEHUM, BBIYUCIIE-
HUE JUJIMH, PACCTOSIHUM, YIIIOB, miomaneu. [Iposenenue no-
Ka3aTeJbHBIX PACCYXKACHUM NPU PEIICHUH 3a4ad.

[IprmeHeHne CBOMCTB CUMMETPHM NPH PELICHHUHN 3a-
Jla4 Ha TeJla BpallleHusl, KOMOWHAIUIO Tell.

N300pakeHre OCHOBHBIX KPYTJIbIX T€JI U BBIMOJIHEHUE
PUCYHKA [0 YCIOBHIO 3aJa4H.

N3mepenus B
T€OMETPHH.

O3HaKoOMJICHHE C TOHATHSIMU IUIONIAAU U 00beMa, aKCHO-
MaMH U CBOMCTBaMH.
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Pemenue 3a1a4 Ha BRIYMCIICHUE TUIOMIAAEN TUIOCKUX
buryp ¢ npuMeHEeHHEM COOTBETCTBYIOMUX (HOpMYIT U (pak-
TOB U3 IJIaHUMETpUH. M3yueHre TeopeM O BbIYUCIEHUU
00BEMOB TIPOCTPAHCTBEHHBIX TEJN, PEIICHUE 3a7a4 HA MIPH-
MeHeHue ¢hopMyJl BeIUUCIeHUsS o0beMoB. M3yuenue dop-
MYJT JUTsl BBIYUCIICHUS TUTOIIACH TOBEPXHOCTEH MHO-
TOIPAHHHUKOB M TEJl BpaIleHUSI.

O3HAKOMJICHHE ¢ METOIOM BBIYMCIICHHS TIIOIIAIN TTOBEPX-
HOCTH cepbl. Perienne 3a1a4 Ha BEIYMCIEHUE TUI0IAAEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Koopaunatsl n O3HakoMJICHHE C TIOHATHEM BeKkTOpa. M3yueHue ae-
BEKTOPBHI. KapTOBOM CUCTEMBI KOOPJIUHAT B MPOCTPAHCTBE, MOCTPOE-
HUE M0 3aJJaHHBIM KOOPJAWHATAM TOYEK U IIJIOCKOCTEM,
HaxXO0XJCHHUE KOOpAUHAT ToueK. HaxoxneHue ypaBHeHU N
OKPY>KHOCTH, cepbl, IIIOCKOCTU. Briuncienue paccTostHui
MEXK]1y TOYKAMU.

N3yueHne cBONMCTB BEKTOPHBIX BEJIMYUH, ITPABUII
Pa3JI0KEHUS BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, Mpa-
BWJI HAXOXKJICHUSI KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE, Ipa-
BWJI JICICTBUI C BEKTOPAMH, 3aIaHHBIMU KOOPJAUHATAMMU.
IIprmeHeHne Teopun NpU PELICHUHN 3a/1a4 Ha JICMCTBUSA C
BEKTOpaMu. M3yueHue CKajasipHOro IPOU3BECHHS BEKTO-
POB, BEKTOPHOI'O YpaBHEHUA NPSIMOU U TIOCKOCTH. [Tpume-
HEHHE TEOPUU IIPU PELICHUH 3a]1a4 HA IEUCTBUSA C BEKTO-
paMu, KOOPJAUHATHBIN METOJ, TPUMEHEHHUE BEKTOPOB JJIsI
BBIYMCJICHUS BEJIMYMH YIJIOB U pacCTOSIHUN. O3HAKOMIICHHE
C JOKA3aTeNbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PAaCHOJIOKEHUU MTPAMBIX U TUIOCKOCTEM C UCIIOJIb30BAHUEM
BEKTOPOB.

8. OHUCAHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECHHEYEHUS OBPA30OBATEJIBHOI'O ITPOLHECCA
MPOI'PAMMBI YYEBHOM JUCIHUIIJIUMHBI OVIL03. MATEMATHKA

OcBoeHnue padoueit nporpammel yueOHon nuctuiuinabl OYI1.03. MaremaTtuka npearno-
JaraeT HaJllnuue B NMpodeCCUOHAIBHOW 00pa30BaTeIbHOM OpraHu3alvy, pealu3yromiei 00-
pa3zoBaTeNbHYI0 MPOrpaMMy cpeHero obiero oopazoBanus B mpenenax ocBoenust OI1OIT
CIIO Ha 6a3ze OCHOBHOTO 001Ier0 00pa3zoBaHMs, yUeOHOr0 KaOWHETa, B KOTOPOM HUMEETCSI
BO3MOXHOCTh 00€CTICUUTh CBOOOHBIN MOCTYyN B MIHTEpHET BO Bpemsi yueOHOTO 3aHATUS U
B [IEPHO]I BHEYUEOHOM ACSITEIIbHOCTU 00YyYarOIIuXCsl.

B cocTtaB yueOHO-METOMUYECKOTO U MaTEPUATHLHO-TEXHUIECKOTO 00ECTICUCHUS POTPaM-
MbI yaueOHoro npeamera OVYII1.03. MaTemaTrka BXOIAT:
* MHOTO(YHKIIMOHAJIBHBIN KOMIUIEKC TIPEToaBaTes;
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* HarJBSTHBIC TTOCOOUS (KOMIUIEKTHI YU4eOHBIX TaOJIHII, TUTAKATOB, TOPTPETOB BHIAI0-
IIMXCS YYEHBIX, TIOTOB, TUCATENEH U Jp.);

* MH(OPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* DKpPaHHO-3BYKOBbIE TOCOOUS;

* KOMIUIEKT TEXHUYECKOHN TOKYMEHTAllUU, B TOM YHCIIE TaCIOpTa Ha CpelicTBa 00yye-
HUS, UHCTPYKIIUU IO UX UCTIOJIb30BAHUIO U TEXHUKE O€301MaCHOCTH;

* OuOmmoTevHbIr HOHI.
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