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1. MOSICHUTEJIBHAS 3AITUCKA

PaGouas mporpamma o61mmeoopazoBaTenbHOM yaeOHo# quctuminasl OYI1.03. Ma-
TeMaTHKa TpeJHa3HAYCHA IJI1 W3YYCHUs MaTeMaTHKU B [IpuOpeXHEHCKOM arpapHOM
komemke (pumman) PI'AOY BO «KOVY um. B.W. BepHanckoroy, peaiusyromniero oo-
pa3oBaTeIbHYI0 IPOrPaMMy CpPEIHEro O0IIero oOpa3oBaHus B Mpejeraax OCBOSHUS OC-
HOBHOM npodeccronansHoil o0pazoBarensHol mporpammsel CITO (OITOIT CIIO) na 6a-
3€ OCHOBHOT0 00111er0 00pa3oBaHus IMpY NOArOTOBKE CHEIMATUCTOB CPETHEr0 3BEHA.

Pabouas nporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero oOie-
ro 00pazoBaHus, MPEIBIBISIEMBIX K CTPYKTYpPE, COAECPKAHUIO U PE3yJIbTaTaM OCBOCHHUS
yueOHON AUCIMIUIMHBI MaTremaruka, B COOTBETCTBUM ¢ PekoMeHIanusMu 1Mo opraHu-
3aI[uu TOJyYEHUsl CpeAaHero odiiero o0pa3oBaHuUs B Ipeienax OCBOSHHUS 00pa3oBa-
TENbHBIX MPOrpaMM CPEIHEro MpodeccruoHalbHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o01rero o0pa3oBaHus ¢ yuyeToM TpeOoBaHMM (eaepanbHbIX TOCYyIapCTBEHHBIX 00pa3o-
BaTENbHBIX CTAHIAPTOB M MOTy4yaeMoil Mpodheccuu Uiu CIEeHUaIbHOCTH CPETHEro Mpo-
(deccuonanbHOr0 00pazoBaHus (MUcbMO JlemapraMmeHnTa rocyaapCTBEHHOU MOJMUTHKU B
chepe nmoaroroBku padbouux kajapos u JIIO MunoOpuayku Poccun ot 17.03.2015 Ne
06-259), ITIpumepHOIi OCHOBHOIH 00pa30BaTeIbLHOM MPOrpaMMbI CPEIHEr0 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 oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 «O06
YTBEPKJIECHUU (PeepaIbHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOIO CTaHapTa CpeIHe-
ro obmiero oopazoBanus» ¢ u3MeHeHusMu ot 29 nexabps 2014 r.; 31 gexabps 2015 r.,
29 urons 2017 r.; [Ipukaza MunuctepctBa oOpa3zoBanus 1 Hayku Poccuiickoit denepa-
uu oT 29 utonsa 2017 r. Ne 613 «O BHecenun u3MeHeHUd B (pernepanbHBIA TOCynap-
CTBEHHBIN 00pa30oBaTEeNbHBIN CTAHIAPT CPEHEro 001Iero 00pa3oBaHusl, YTBEPKICHHBIH
npukazoM MunuctepcTBa oOpa3oBaHus u Hayku Poccuiickoit @eaepanuu ot 17 mas
2012 1. No 413».

Conepxxanue paboueil mporpammbl yueOHoM aucuumuinabel OVYII1.03.Maremaruka

HAIPaBJICHO HA JOCTIKEHUE CICAYIOMUX LeJIe:

» obecneyeHrne chopMHUPOBAHHOCTH TPEACTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MaTEMAaTHKHU;

* obOecneueHrne chOPMUPOBAHHOCTH JIOTUUECKOT0, aITOPUTMHUYECKOI0 U MaTeMaTH-
YECKOT'O MBIIIJICHUS;

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

» oOecrieueHue c(hOPMUPOBAHHOCTH TIPEICTABIICHUNA O MaTEMAaTHUKE KaK 4acTh o01e-
YEIIOBEUECKON KYJIbTYphl, YHUBEPCATHLHOM SI3BIKE HAYKH, IMO3BOJISIOIIEM OITHCHI-
BaTh U M3y4aTh PEabHBIC MPOICCCHI M SIBICHHMS.



B paGouyto mporpaMMmy BKJITIOUEHO COEpKaHUE, HAIIpaBICHHOE Ha ()OPMHUPOBAHHE Y
OOy4JaromMXcs KOMITETCHIINNA, HEOOXOMUMBIX s KadecTBeHHOro ocBoenus OITOIT
CIIO nHa 6a3e 0CHOBHOTO 00111ero 00pa3oBaHus C MOJIYUYCHUEM CPEIHEero o0Iero oopa-
30BaHMsI MPOrPaMMBbl OJATOTOBKH crielaincToB cpennero 3seHa (IIIICC3).

2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUITIJINHBI
OVIIL.03. MATEMATHUKA

Maremartuka siBisieTcsi GyHIaMEHTAIbHBIM 00111€00pa30BaTeIbHBIM YU4€OHBIM Mpe/I-
METOM CO CJIOKHUBITUMCSI YCTONYHMBBIM COJIEP)KaHUEM U OOIIUMH TPeOOBAHUSIMHU K TOJ-
TrOTOBKE 00yYarOIIMXCS.

OO6mwe ey N3y9eHNs] MaTEMaTUKH PEATH3YIOTCS B YETHIPEX HAMPABIICHHSIX

1) oO1iee nmpeacTaBieHUe 00 HAEAX U METOaX MaTEeMaTHKH,

2) IHTEIJIEKTYalIbHOC Pa3BUTHE;

3) oBiaieHne HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSMU ¥ YMEHUSIMU;

4) BOCIIMTATEIIbHOE BO3/ICHCTBHE.

Conepxanne yueoHoil nucuuruimabl OYIL.03. Maremaruka B IIpubpexHeHCKOM
arpapaoM kosuiemke (punuan) GIAOY BO «KOVY um. B.W. Bepuaackoroy, pea-
JIU3YIOIIETO 00Pa30BaTEIbHYIO MPOrpaMMy CpeHero o01iero oopa3zoBanus B mpe-
nenax ocsoeHuss OIIOIT CITO Ha 6a3e ocHOBHOI0 0011Iero oOpa3oBaHus, pa3pado-
TaHO B COOTBETCTBHUU C OCHOBHBIMHU COZEP)KATCIbHBIMHU JTUHUSAMH OOYUCHHS MaTe-
MaTHUKe: alredpandeckasi JIMHN, BKIIOYAOIas CHCTEMATU3AINIO CBEICHUN O YHC-
Jax; U3y4eHHE HOBBIX M 0000IIEHHE paHee U3YyYEHHBIX orepaiuil (BO3BelleHHUE B
CTETeHb, W3BJICUCHUE KOPHS, JIorapu(MUpOBaHKE, CHHYC, KOCUHYC, TAaHTCHC, KO-
TAHTeHC U OOpaTHbIE K HUM); U3yYCHHE HOBBIX BUJIOB YHCIIOBBIX BBIPAKCHHUU U
(dbopMyI1; COBEpPIIIEHCTBOBAHKUE MPAKTUUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYyJb-
TYpHbI, PACIIUPEHUE U COBEPIICHCTBOBAHUE ajIreOpanvecKoro ammapara, chopmu-
POBaHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MAaTEMaTUYECKUX U
NIPHUKJTATHBIX 3a/1a4;

* TEOpPETUKO-(YHKIMOHATbHAS JTUHUS, BKIIOYAIONIAsl CUCTEMATU3AINIO U PacIIupe-
HUE CBEJACHUN 0 (PYHKIMAX, COBEPIICHCTBOBAaHUE Tpa)UUECKUX YMEHUH; 3HAKOM-
CTBO C OCHOBHBIMH HJICSIMH W METOJaMH MaTEMaTHYECKOTO aHaau3a B 00beMe,
MO3BOJISIIOIIEM HCCJIEOBATh JJIEMEHTapHble (DYHKIMU W pelIaTh MPOCTEHIINe
reoMeTpuiecKkue, (GU3NIecKue U Ipyrue MPUKIaTHbIC 3a0a49H;

* JIMHHUS yYpAaBHCHHWM M HEPAaBEHCTB, OCHOBAHHAS HA MOCTPOCHUU U HCCJIEIOBAHHH
MaTEMaTUYECKUX MOJEINIeH, MepeceKaronascs ¢ alredpanyeckod U TEOPETHKO-
(GYHKIIMOHAIBPHOW JWUHUSMHA W BKJIIOYAIOIIAs pPa3BUTHE U COBEPIICHCTBOBAHHE
TEXHUKHU anreOpandeckux rnpeoOpa3oBaHUM JJid pelieHusl ypaBHEHUN, HEPABEHCTB
U cucteM; (POpMHUPOBAHUE CITIOCOOHOCTH CTPOUTH M MCCIIEA0BATh MPOCTEHUINIE Ma-
TEMaTHYECKUE MOJICNIM TIPHU PEIICHUH MPUKIAIHBIX 3a7a4, 3a/7ad U3 CMEXKHBIX H
CHEIUATbHBIX JUCIUIUINH;

* TEOMETpHUYECKas JIMHUSA, BKIIOYAIONIAs HATJISIHBIC TPEICTABJICHUS O TPOCTPaH-
CTBEHHBIX (UTypax U M3y4YEHHE HUX CBOMCTB, (DOPMHUpPOBAHHE U PaA3BUTHUE MPO-
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CTPaHCTBEHHOTO BOOOPaKEHUs, Pa3BUTHE CIIOCOOOB T€OMETPUUCCKUX M3MEPEHUH,
KOOPJMHATHOTO ¥ BEKTOPHOT'O METOJIOB IS PEIICHUS MAaTeMaTHYCCKUX W IPH-
KJIa/THBIX 3a]1a4;

* CTOXAaCTHYECKas JIMHUSA, OCHOBaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMCHHM,
NPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTUICCKIX 3aKOHOMEPHOCTSIX OKPYXKarole-
ro MUpa.

Nzydyenune obmieoOpazoBarensHol yueOHOM mucnmmuinabl OYI1.03. Maremartuka 3a-
BEpIaeTCs TOJABEACHIEM UTOTOB B (pOpME dK3aMeHa B paMKaX MPOMEKYTOYHOW aTTe-
cTaluu o0ydJaromuxcs Ha 60a3e OCHOBHOI'O 00IIero oOpa3oBaHUsl B MPOIECCE OCBOCHUS
ocaoBHo# OITOII CIIO ¢ momyuenunem cpeanero oduiero oopazosanus (IITICC3).

B pesynbrate ocBoOeHUS y4eOHON UCITUTUTHHBI 00 yJarOIIHIACS JOKEH 3HATH !

- 3HAYEHUE MATEMATUYECKOM HAyKW I PEUICHUS 3a7a4, BOSHUKAIOIIMX B TECOPUHU U
[IPAKTUKE; IIUPOTY U B TO K€ BPEMS OIPAHUYEHHOCTh NPUMEHEHUS MAaTEMATUYECKUX
METOJIOB K aHAJIU3y U UCCIIEI0BAHUIO IPOLIECCOB U SIBIEHUH B MIPUPOE U OOIIECTBE;

- 3HAYEHHUE MPAKTUKU U BOMPOCOB, BOZHUKAIOIIMX B CAMOW MaTteMmaTuke Jijisi (opMupo-
BAaHUS Y PA3BUTHSI MAaTEMATUYECKON HAYyKH; UCTOPHUIO PA3BUTHUS MOHSATHS YHCIA, CO3/a-
HUsI MATEMAaTUYECKOI0 aHaJIn3a, BOSHUKHOBEHUS U PA3BUTHsI T€OMETPUU;

- YHHBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKA MATEMaTHUYECKUX PACCYKJICHHM, UX MPHU-
MEHHMMOCTH BO BCEX 00JIaCTIX YEJIOBEUECKOM ICATEIbHOCTH,

- BCpOHTHOCTHBIﬁ XapaKTEp pasiIMIHBIX ITPOLECCOB OKPYIKAIOIICTO MUPA;

AJITEBPA

yMeThb
- BBINOJIHATH apudmMerndyeckue ACHCTBUs, COYeTas YCTHbIE U MUCBMEHHBIE NPUEMBI,
MPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOJAUTh 3HAYEHUS KOPHS HATypajJbHOU
CTETIeHHU, CTENEHHU C pallMOHAIbHBIM IOKa3aTeseM, jJorapudma, UCIoIb3ys MpU HEO0O-
XOAMMOCTH BBIYUCIIUTENbHbBIE YCTPOMCTBA; M0OJIb30BATHCA OLIEHKOW M MPUKUAKOW IpH
MIPAKTUYECKUX pacyeTax;
- MPOBOJAMTH MO U3BECTHBIM (OpMyJiaM U IMpaBuiIaM IpeoOdpa3zoBaHusi OYKBEHHBIX BbI-
paKEeHUM, BKJIIOYAIOIIUX CTENEHHU, pPaJUKaibl, JIOTapu(pMbl U TPUTOHOMETPUUECKHE
byHKINY;
- BBIYUCIISITh 3HAYEHMS YMCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, OCYILIECTBIISASI HEOOXOAU-
MbI€ NMOACTAHOBKH U MTpeoOpa30BaHus;

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

NPAKTUYECKUX pacyeToB 1o ¢opmyriam, BKIoYas (GOpMylbl, colepiKallue cTe-
NEHH, paJuKaibl, Jorapu(Mbl 1 TPUTOHOMETPHUUECKHE (PYHKIIMH, UCTIONb3Ys PU HEOO-
XOJIMMOCTH CIIPABOYHBIE MATEPHAIIBI U IPOCTENIIINE BBIYUCIUTENBHBIE YCTPONCTBA;

®YHKIUU U IT'PAOUKHU

yMeTh



- ONpeneNsaTh 3HaueHUe (QYHKIMHU [0 3HAYEHUIO apryMeHTa MpU Pa3iuyHbIX CIoco0ax
3aanus (PyHKITNY;
- CTPOUTH rpaKi U3yUYECHHBIX PYHKIUH;

-OIKCHIBATh MO I'pa@uUKy U B MPOCTEHIINX Caydasx 1o (opmyJsie MOBEJECHUE U CBOWCTBA
GbyHKINNA, HAXOIUTH 10 TpaduKy QYHKIIMH HAMOOJIBIINE U HAUMEHbBIIINE 3HAUCHHUS;

- pemarh ypaBHEHUS, MPOCTEHUIIINE CUCTEMbI YPaBHEHUM, UCTIONB3Ys CBOMCTBA (DYHKIIUIA
U uX rpadukos;

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

OIMMCAHMSI C TIOMOIIBIO (DYHKIIMI Pa3IMYHBIX 3aBUCUMOCTEH, MpeCTaBlIeHUs UX rpadu-
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
HauOOJbIINE M HAaUMEHbIIWE 3HAYECHHUS (PYHKUUN, CTPOUTH rpa)MKHM MHOTOYJIEHOB U
IPOCTEHIINX pallMOHAIBHBIX (PYHKIUI C MCIIONB30BAHUEM allapaTa MaTeMaTHYECKOI O
aHaJIN3a,;

- BBIYUCIIATH B MPOCTEUIINX CIydasX MJIOMAAN C UCIIOIb30BAHUEM ITEPBOOOPA3HOM;

HCI0JIB30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHHMsI B MPAKTHYECKOil J1e-
SITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIS:

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

YPABHEHUA U HEPABEHCTBA

yMeTh

- pemaTh palMoHaIbHBIE, TTOKa3aTENbHBIC U JOrapu(dMUUYECKUe YpaBHEHHUS U HEPaBEH-
CTBA, IPOCTEHIINE UPPALUOHAIBHBIC U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

- COCTABJIATDb YPAaBHCHUA M HCPABCHCTBA I10 YCJIOBHUIO 3aa4YH,

- UICTIONIb30BaTh ISl TPUOIMKEHHOTO PEIICHUS YPABHEHHU U HEPAaBEHCTB TpauuecKuit
METOJ;

- u300paxaTh Ha KOOPJAMHATHOMN IJIOCKOCTH MHOXECTBA PEIICHUN MPOCTEUIINUX YypaB-
HEHUI U UX CUCTEM;

HCNO0JIb30BAaTh NPUOOPETEHHbIC 3HAHUSA M YMEHHUS B NMPAKTHYECKOM Je-
SITEJIbHOCTH U MOBCEAHEBHOM KU3HU JJIS:

IMOCTPOCHUA U UCCIICOTOBAHUSA HpOCTeI\/’IH_II/IX MaTEMAaTHYCCKHUX MO,Z[€J'ICI71;



JJEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHN U TEOPUHU BEPO-
ATHOCTEHN
yMeTh

- pemaTh NpocTeiie KOMOMHATOPHBIE 3a/1la4l METOIOM Iepedopa, a TAKKe C UCTIONb-
30BaHUEM U3BECTHBIX (HOPMYIT;

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

HCNO0JIb30BAaTh NPUOOPETEHHbIC 3HAHUSA M YMEHHUS B NPAKTUYECKOM Je-
SITEJIbHOCTH U MOBCEAHEBHOM 'KU3HU JUIS:

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

I'EOMETPUA

yMeTh

- pacCIlio3HaBaTb Ha YCPTCIKAX M MOACILIX IIPOCTPAHCTBCHHLIC q)OpMI)I; COOTHOCHTD
TPEXMECPHBIC OOBEKTHI C UX OIIMCaHUsIMU, I/I306pa)KeHI/IHMI/I;

- ONMCHIBATh B3aMMHOE PACIIOJIOKEHHUE NMPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE, apry-
MEHTUPOBATh CBOM CYXAECHHUS 00 TOM PacIOJIOKEHUH;

- QHAJIM3MUPOBATh B MPOCTEHIIMX CIy4asX B3aMMHOE PaCIIOIIOKEHUE OOBEKTOB B MPO-
CTPAHCTBE;

- I/I306pa)KaTI> OCHOBHBIC MHOI'OI'PaHHHMKH W KPYIJIBIC TCJia, BBIIIOIHATL YCPTCKHU II0
YCJIOBMSM 3a1a4;

- CTPOUTDH HpOCTGﬁIHHC CCUCHUA Ky6a, ITPU3MBI, ITUPAMHUADBI;

- pemaTh IUIAHUMETPUIECKHE U MMPOCTEHIIINE CTEPEOMETPUIECCKIE 3214l Ha HaXOXKJe-
HU€ T€OMETPUYECKUX BEJIMUUH (JIJIUH, YIII0B, TUIOMIAeH, 00bEMOB);

- UCIIOJIb30BaTh MPU PEIICHUU CTEPEOMETPUUECKUX 3a7a4 TUIaHUMeTpudeckre GakThl U
METO/IBI;

- IPOBOAUTH JIOKA3ATENbHbBIEC PACCYKICHUS B XOJI€ PELICHUS 33134,

HCIO0JIb30BAaTh NPUOOpPETeHHbIC 3HAHUSA M YMEHHMS B NMPAKTHYECKOM Je-
SITEJIbHOCTH U MOBCEAHEBHOM 'KU3HU JUIS:

uccienoBanus (MOJIETUPOBAHMS) HECIOKHBIX MPAKTUIECKUX CUTyaIluii Ha OCHOBE U3Y-
YEHHBIX (POPMYJI U CBOMCTB GUTYD;

BBIUYHCIICHUSI 00bEMOB U ILIOMIAJIeH MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU pelle-
HUU TPAKTUYECKUX 3a/1a4, UCTIOJb3Yys MPU HEOOXOAUMOCTH CIPABOYHUKU U BHIYUCIIH-
TeJIbHBIE YCTPOUCTBA.

3.MECTO YYEFHOH JUCIUILJINHBI B YYEBHOM ILJIAHE



VYuebnas pucruminaa OVYII1.03. Maremaruka sBiaseTcss y4eOHBIM MpeMeToM 00s13a-
TeIpbHOU TpenMeTHor obnact Maremaruka u nHpopmarnka GI'OC cpennero obmiero
oOpa3zoBaHUs.

VYyeOHas aucuumiauHa MaTemaTuka H3ydaercs B 00IIe00pa3oBaTEIbHOM LIMKIIE
yaeonoro miana OITOIT CITO Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs C TTOIYYCHUEM
cpennero obmero odpazoanus (IITICC3).

4.PE3YJIbTATBI OCBOEHUA YUEFHOM JUCIIUTLJIMHBI
OcBoeHnue conepxanusi yueOHOM TUCUUIIMHBI MaTtemaTika o0ecrneurnBaer J10-
CTH)KEHUE 00YYaIOUIUMUCS CIEAYIOUX Pe3yJIbTaToB:

*  JIUYHOCHHBIX:

- c(opMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEJCTBE MOJICTUPOBAHMSI SIBJICHUA U TIPOIECCOB, HIICIX M METOAaX Ma-
TEMaTHUKH,

- MOHMUMAaHWE 3HAYMMOCTH MAaTEMAaTHKH I HAayYHO-TEXHUYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MAaTEMATHUKE KaK K YaCTH OOIIEeYeIOBEYECKON
KYJIbTYPBI Y€pe3 3HAKOMCTBO C MCTOpPHEH Pa3BUTHS MaTEMATUKH, SBOJIOIUCH
MaTEeMaTUUYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHS], MPOCTPAHCTBEHHOTO BOOOPAXKEHMSI, ajro-
PUTMUYECKON KYJIBTYPBI, KpUTUIHOCTH MBINUICHUS HAa YPOBHE, HEOOXOIMMOM
U1 Oyayiien nmpodecCHOHAIBHOM JIeATeIbHOCTH, IS MPOAOJKEHHsI 0Opa3oBa-
HUSl ¥ CaMO00pa30BaHUs;

- OBJIAJICHHEC MAaTEMAaTHYCCKUMH 3HAHUAMH U YMEHUSMU, HEOOXOIUMBIMH B TIO-
BCEHEBHON KU3HU, [IJII OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCIH-
TUTHH ¥ TUCIUIUIAH PO ECCHOHAIBHOTO KA, IS MMOTYyYeHUs 00pa30oBaHuUs B
00J1aCTSX, HE TPEOYIOIUX YITyOJI€HHOM MaTeMaTHIeCKOU MOATOTOBKY;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO, B TOM YHCJI€ caM0O0Opa30BaHUIO,
Ha TIPOTSDKCHUU BCEH KU3HU, CO3HATENIFHOE OTHOIIECHUE K HEMPEPHIBHOMY 00-
PA30BaHUIO KAK YCIIOBUIO YCHEIIHOW MPOGECCUOHAIBHONU U OOIIECTBEHHOM Aes-
TEIHHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATEIBHON TBOPUYECKOW U OTBETCTBEHHOM
NEeSATENbHOCTH;

- TOTOBHOCTH K KOJUUIEKTUBHOW paboTe, COTPYIHUUYECTBY CO CBEPCTHHKAMHU B 00-
pa3oBaTENbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BATENbCKOM, MPOEKT-
HOW M IPYTUX BUAAX JCATEIBHOCTH;

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

i Memanpet)memubtx:

- YMCHHC CaMOCTOATCIILHO OIIPCACILATD ICIN ACATCIBHOCTH U COCTABJIATD IIJIaHBI
ACATCIIbHOCTH,; CaAMOCTOATCIIBHO OCYIICCTBJIATH, KOHTPOIUPOBATH U KOPPCKTHU-
POBATh ACATCIBbHOCTBL, HCIIOJIBb30BaTh BCC BO3MOJKHBIC PCCYPChI IJIA OOCTHIKC-
HUs1 ITIOCTABJICHHBIX uenef/i N pcain3al INUIAHOB ACATCIbHOCTH, BBI6I/IpaTB
YCIICIOIHBIC CTPATCTUH B PA3JINYHBIX CUTYAIIHAX
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yYMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOCHCTBOBATH B MPOIECCE COBMECTHOM
NEeSTeNHbHOCTH, YIUTHIBATh TIO3UITUHU APYTHX YYACTHUKOB JAEATEIHHOCTH, I eK-
THUBHO pa3peliaTh KOH(IUKTHL;
BJIaJICHUE HaBBIKAMH MO3HABATENIbHOM, Y4eOHO-UCCIEA0BATEIBCKOM U MPOEKT-
HOWM JIEeSITENIbHOCTH, HABBIKAMH DPa3pelieHuss NpoOJieM; CIOCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIbHOMY IOHMCKY METOAOB PEUICHUS MPAKTHUYECKUX 3a/aady,
MIPUMEHEHHIO PA3JINYHbIX METOJI0OB O3HAHUS,
FOTOBHOCTh M CIIOCOOHOCTh K  CAaMOCTOSITENbHOM  MH(OPMAIMOHHO-
MMO3HABATENBHON JIESITEIbHOCTH, BKJIIOYAsl YMEHUE OPUEHTUPOBATHCS B Pa3JINy-
HBIX MCTOYHHMKAX WH(OpPMAIUU, KPUTUYECKHU OIEHWBATH U UHTEPIPETHPOBATH
nH(}OpMaIHIO, TTOTYy4aeMYI0 U3 Pa3IMUYHbIX UICTOUHHUKOB;
BJIaJICHUE SI3BIKOBBIMHU CPEACTBAMHU: YMEHHUE SICHO, JOTMYHO U TOYHO M3J1ararh
CBOIO TOUKY 3pEHMS, UCITOJIB30BATh aJ€KBATHBIE SI3bIKOBBIE CPEJICTBA;
BJIAJICHNEC HABBIKAMH ITO3HABATEIILHON pe(dieKCHH Kak OCO3HAHWS COBEpIac-
MBIX JIEICTBUM M MBICIHMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHW,
rpaHUIl CBOETO 3HAHWSA W HE3HAHMS, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEICTB
JUISL UX TOCTHXKEHUS;
LEJIEYCTPEMIICHHOCTh B TIOMCKAX M MPUHITUHU PEIICHUN, cOOOPa3UTEIbHOCTh U
UHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUM; CIIOCOOHOCTH BOC-
IPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* npeomemmbvix:
c(hOpMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK YaCTH MHUPOBOHM KYJIb-
TYpbl U MECT€ MAaTEMAaTHUKU B COBPEMEHHOM IUBWIM3ALIMU, CIIOCO0aX OMUCAHUS
SIBJICHUM PEAIbHOIO MUPA HA MAaTEMaTUYECKOM S3bIKE;
c(hOpMHUPOBAHHOCTh TPEACTABICHUM O MAaTEMAaTHUYECKHX TMOHSATHUAX KaK Bax-
HEWIIINX MaTEeMaTHUYECKUX MOJEINSX, MO3BOJISIIONIMX OMUCHIBATh U U3Yy4YaTh pa3-
HBIE TMPOLECCHl U SIBJIICHUS; TOHUMAHUE BO3MOYKHOCTHM aKCHOMATHUYECKOIO IO-
CTPOEHUSI MATEMaTUYECKUX TEOPUIL;
BJIaJICHUE METOJAMHU J0KA3aTEIbCTB U aJTOPUTMOB PEIIEHUS, YMEHUE UX MpPH-
MEHSITh, IPOBOJIUTH JOKA3aTEJIbHbIEC PACCYKICHUS B XO/1€ PELICHUS 3a1a4;
BJIaJICHUE CTAHJIAPTHBIMU NIPUEMAMU PEUICHUS PAIMOHAIBHBIX U UPPALIMOHAIIb-
HBIX, MOKAa3aTEIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U Hepa-
BEHCTB, UX CUCTEM; UCIIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX IPOrPpaMM, B TOM
YUCIIe U1 TIOMCKA MYTH PEIIEHUs W WUIIOCTPALWK PELIEHUsS] YPABHECHUN U HeE-
PaBEHCTB;
c(hOpMUPOBAHHOCTb MIPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTeMaTUYECKOrO
aHalln3a UM MX CBOMCTBAaX, BJAJCHHE YMEHHEM XapaKTEpPU30BaTh MOBEACHHE
(GyHKUMNA, UCTIOIB30BAHUE MONTYUYEHHBIX 3HAHWM JUIsl ONMUCAHUS U aHallu3a pe-
aJIbHBIX 3aBUCUMOCTEH;
BJIQJICHUE OCHOBHBIMHU MOHATHSIMHU O ITUIOCKUX M MPOCTPAHCTBEHHBIX F€OMETPH-
yeckuX (Urypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS PaCIo-
3HAaBaTh T€OMETpPUYECKUE (PUTYPHI HA YEPTEKAX, MOJIEISIX U B PEATHHOM MUPE;
NPUMEHEHUE M3YyUYEHHBIX CBOWCTB INeOMETpUYECKUX (uryp u Gopmyn s pe-
LICHHS TEOMETPUYECKHX 33/1a4 U 337a4 C MPAKTUYECKUM COJIEPIKAHUEM;
c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MPOIECCaxX U SBJICHUAX, UMEIOIINX BEPO-
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SITHOCTHBIA XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAILHOM MHUPE,
OCHOBHBIX MOHATHSX 3JIEMEHTAPHOW TEOPUU BEPOSATHOCTEN; YMEHHM HAXOJUTh
U OIIEHUBATh BEPOATHOCTH HACTYIUICHHUS COOBITUM B MPOCTEUINUX IMpaKTUye-
CKUX CUTyalHUsIX U OCHOBHBIE XAPAKTEPUCTUKHU CIYYANHBIX BEJINYHH;

- BJIQJICHUE HABBIKAMH HCIIOJb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX NPOrpaAMM IPHU
peuieHny 3aaad.

5.COIEP)KAHUE YYEBHOW JUCHUATIIMHBI

B pasgene xypcuBOM BBIIEIEH MaTepHUA, KOTOPBIM MPHU U3YYEHUN MAaTEMATHUKHU KaK
0a30BOro, Tak ¥ NPO(PUILHOr0 Y4eOHOr0 MpeAMETa, KOHTPOJIIO HE MOJJIEKNUT.

5.1 BBenenmne

MaremaTuka B HayKe, TEXHUKE, IKOHOMHUKE, UH(POPMAIMOHHBIX TEXHOJIOTUSX U
MPaKTUYECKON JeaTenbHOCTH. Llenu u 3agaun M3yyeHus MaTEMAaTHKU MPU OCBOCHUU
npodeccuit CITO u cnenmansaoctei CITO.

5.2 Pa3BuTHE NOHSATHSA 0 YHCJIE

[lenbie u panmoHangbHbIe uyKcia. JledcTBUTeNnbHbBIE yncha. [Ipubauscentvle aviuucie-
Hus. Komnaexcunuvie uucna.
5.3 KopHu, creneHu u Jorapugmsl

- Kopuu u crenenu. KopHu HatypaJlbHOM CTENEHU U3 YMCIA U UX CBOW-
cTBa. CTEneHn ¢ palMoOHAIbHBIMU TOKA3aTENsAMH, UX CBOKWCTBA. CTENEHH C JIe-
CTBUTENbHBIMHM TOKa3aTessiMU. Ceoiicmea cmenenu ¢ OeticmeumenbHblM NOKd-
3amenem.

- Jlorapudgm. Jlorapudpm umciaa. OcHOBHOE JT0rapu(pMHUECKOE TOXKIIE-
cTBO. [lecsaTuunbie U HaTypaibHbIe JIorapudmel. [IpaBuna neicTBuii ¢ gorapud-
Mamu. Ilepexon K HOBOMY OCHOBAHHIO.

- IlpeoOpa3oBanue ajaredpamyeckux BbIpa:keHuii. I[IpeobpazoBanue
palMOHANIBHBIX, UPPALMOHATIBHBIX CTENEHHBIX, MMOKA3aTEIbHBIX U JorapupmMuye-
CKMX BBIPAKECHHUHU.

- Ilpakmuueckue 3anamus

- Apudmernueckue NEUCTBUS HAJ YUCIAMH, HAaXOXJIECHUE MPUOJIMKEH-
HbIX 3HAYEHUN BEJIMYMH U MOTPEIIHOCTEN BhIUMCICHUN (a0COMOTHOW U OTHOCH-
TEIbHOW ), CPABHEHUE YHCIIOBBIX BHIPAKEHUIA.

- Bprunciienue u cpaBHEHUE KOpHEN. BBITTONTHEHNE pacyeToB ¢ paguKaia-
MH.

- Pemenue nppanvoHanbHbIX ypaBHEeHUNW. HaxoxaeHne 3HaueHUn crere-
HEl ¢ parMoHalbHBIMU ToKa3arensiMu. CpaBHeHue cremneHeil. [IpeoOpazoBanus
BBIPAXKCHUH, COAEPKAIUX CTENEHU. PenieHne noka3areibHbIX YPaBHEHUMN.

- Pemenwue npukiiagHbIX 3a/1a4.

- Haxoxnenue 3HaueHuid sorapudma Mo MNpPOU3BOJILHOMY OCHOBAHHMIO.
[lepexoa oT 0THOTO OCHOBaHUs K Ipyromy. Breiuncienue u cpaBHeHue jorapud-
MoB. JlorapudmupoBanue u MOTEHIIUPOBAHUE BBIPAKECHUH.

- IlpubnuxeHHbIE BEIYUCICHUS U PEIICHUS MPUKIIAIHBIX 3a/1a4.
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- Pemienue norapudmMuyeckux ypaBHEHHI.
5.4 OCHOBBI TPUTOHOMETPH H.

- OCHOBHbIE ITOHATHSA

- PaJII/IaHHaSI MCpa yria. BpaIIIaTeJ'IBHOC JABHXKXCHHUC. CI/IHyC, KOCHHYC,
TaHI'CHC 1 KOTAaHI'CHC 4YHCJia.

-OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKIECTBA

- @opmynsl npusBeneHus. Dopmynbl crmoxeHus. POpMynbl  yIBOEHHS
Dopmybl NOJOBUHHO20 Y2Id.

-IIpeoOpa3oBanusi MPOCTEHININX TPUTOHOMETPUIECKUX BhIPAYKeHUI

- IIpeoOpazoBaHue CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMI B TIPOU3BEIEC-
HUE U MIPOU3BECHUS B CYMMY. BoipasiceHue mpuecoHomempuyeckux Qyukyutl ye-
pe3 mamneenc noiI08UHHO20 apeyMeHmd.

- Tpuronomerpuyeckne ypaBHeHUsI 1 HCPABEHCTBA

- Ilpocreiiliie TPUTOHOMETPUUECKHUE YypaBHEHUs. [Ipocmeuuiue mpuco-
HOMempuiecKue HepaseHcmaa.

- OOpaTHble TPUTOHOMeTPHYECKHE (PYHKIIUU. APKCUHYC, apPKKOCH-
HYC, apKTaHI'€HC.

- Ilpakmuueckue 3anamusn

- PanuaHHBI METOA U3MEPEHHUs YIII0B BPALECHUS U CBA3b C I'PayCHOU
MEpOH.

- OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA, (OPMYIbl CIOXKEHHUS,
YABOEHMsI, IPEOOPa30BaHUE CYMMbl TPUTOHOMETPUUECKUX (PYHKLIHNA B MPOU3BE-
JeHue, npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKLIMHA B CyM-
My. IIpocreiiime TpuroHoOMeTpUIECKUEe YpaBHEHUSL U HEPABEHCTBA.

- OOGpatHble TPUrOHOMETpHUYECKre GYHKIIUU: ApKCUHYC, apKKOCHUHYC,
ApKTaHI'EHC.

5.5 ®yHkumMu, UX CBOICTBA U rpadpuku.

- @Oynkuoun. OOacTh ONpeAeNieHUs W MHOXKECTBO 3HAYEHHM; rpaduk
¢GbyHKUIMH, TOCTpoeHue TpadukoB HYHKUNN, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMM.

- CpoiictBa ¢pyHKuM. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHU-
YEeHHOCTb, MEPUOANMYHOCTh. [IpoMexxkyTku Bo3pacTaHusi U yObIBaHUS, HAHOOJb-
niee ¥ HauMEHbIIee 3HAYEeHUs, TOUKUA IKcTpeMyMma. ['paduyeckas uHTEpIpera-
iust. [IpuMepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peabHBIX IMpoIleccax U siBJe-
HUsAX. Apudmernueckue onepanuu Hajl QyHkuuaMmu. CrnoxHas QyHKIus (KOM-
no3unust). [lonamue o Henpepvignocmu QyHKYUU.

- Ooparnble pynkuun. Obracms onpedeneHus u 0baacms 3Ha4eHutl 0o-
pamuoti pyuxyuu. I pagux obpammoii pynxyuu.
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- CreneHHble, IOKa3aTe/IbHbIE, JJOrapugMuyecKre U TPUrOHOMeTpUYe-
ckue pyHKumm.
- O0parHbIe TPUrOHOMeTpHYecKHe (PyHKIUU

- Ompenenenust pyHKINN, UX CBOMCTBA U rpa(UKH.

- IlpeoOpa3zoBanus rpadukoB. [lapamiensHblii IEPeHOC, CUMMETPUS OT-
HOCHUTEJIBHO OCEM KOOpAMHAT M CUMMETPHsSI OTHOCUTENBHO Hayana KOOpAUHAT,
CUMMETPHSI OTHOCUTEIIBHO MPSAMOM y = X, pacTsSKEHHE U CKATUE BJIOJIb OCEH KO-
OpAUHAT.

- Ilpakmuueckue 3anamus

- Ilpumepsl 3aBUCUMOCTEN MEXKIY MEPEMEHHBIMU B pEalbHBIX MPOLECCAX
U3 CMEXHbIX aucuuiuinH. Onpenenenue ¢pyHkuuil. [loctpoenue u uteHue rpa-
¢ukoB ¢pynkuuid. MccnenoBanue pynkiuu. CBolcTBA JIMHEWMHOW, KBAJPATUYHOM,
KYCOUHO-JIMHEWHOU W NpOoOHO-MuHEeHHOoNM (yHkiuil. HenpepsiBHBIE U TIepUOIH-
yeckue (pyHkuuu. CBoiicTBa M rpaduKu CHHYca, KOCUHYCA, TAHI€HCAa M KOTaH-
reica. OOparHple QyHKIMH M uX rpaduku. OOpaTHbIE TPUTOHOMETPHUYECKHE
¢bynkuuu. [IpeoOpazoBanusi rpaduka GyHkmuu. ['apmMoHMYeckue KoneOaHws.
IIpuknaaHble 3a1a4u.

- IlokazarenbHble, TOorapupMUUEcKe, TPUTOHOMETPUYECKUE YPaBHEHUS
U HepaseHcmaa.

5.6 Hauasia MaTeMaTH4eckoro aHAI3a

- IMocaenoBarenbHocTH. CriocoObl 3aJjaHUSl U CBOMCTBA UYHCIIOBBIX IO-
cienoBatenbHocTe. [lonamue o npedene nocnredosamenvhocmu. Cyuecmeosa-
Hue npeoena MOHOMOHHOU 02panuyeHHou nociedosamenvrocmu. CyMMUPOBAHUE
noclieoBaTeNbHOCTEH. beckoHeuHO yObIBaroIIasi reOMETpUYECKasi MPOrpeccust U
ee cymma.

- IlpousBoanas. [lonstre o mpou3BoHON HYHKIINU, €€ T€OMETPUUECKHIMA
1 (pU3nuecKuil CMbICI. YpaBHEHHE KacaTelbHOW K rpaduky QyHkumu. [Tpowus-
BOJIHBIE CYMMBI, Pa3HOCTH, MPOU3BEICHUSA, YacTHbIC. [[pon3BOAHBIE OCHOBHBIX
aieMeHTapHbIX QyHKIui. [IpuMeHeHne Nporu3BOIHOM K UCCIEA0BAHUIO (DYHKIIHI
U TOCTPOCHHUIO TpaduKoB. [Ipouszsoonvie oOpamuou QyHKyuu u KoMROuyuu
dyHKyuU.

- Ilpumepsbl UCTIONB30BAHUS TPOU3BOJHOM JJISl HAXOXKICHUS HAWIYUIIETO
€ro pelIeHns B IPUKIAJAHBIX 3a1a4ax. Bropas nmpousBoaHas, €€ reOMEeTpUYECKUn
u puzndeckuit cMpici. HaxoxneHne ckopocTH AJisd mpolecca, 3aJaHHoro (hopmy-
JIOW U TpaUKOM.

- IlepBooOpa3nasi u uaTerpaj. [IpuMeHenne onpeaeIeHHOro HHTErpaa
I HAXOXKJIEHMS IUIOLAaU KpUBOJMHEHHOU Tparnenuu. Dopmyna HerotoHa—
Jleitbruma. [Ipumepsl MpUMEHEHHSI HHTETpasia B PU3UKE U TEOMETPUH.

- Ilpakmuueckue 3anamus

- UwucnoBasg moCI€q0BaTENbHOCTh, CHOCOOBI €€ 3aJaHus, BBIYUCICHUS
YJICHOB TocienoBaTenbHocTh. [Ipenen mocnenoBarenbHOCTH. beckoHeuyHO yObI-
BAIOIIAsl FEOMETPUYECKASI POIPECCUSL.
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- IIpon3BogHas: MEXaHUYECKUN U TEOMETPUUECKUNA CMBICIT IIPOU3BOJHOM.

- YpaBHeHue kacarenbHOU B oOmieMm Buje. [Ipasmia u hopmynsr qudde-
pPEHIIMPOBaHMS, TaOIUIA MPOU3BOAHBIX dJIeMEeHTapHbIX GyHKIMN. MccnenoBanue
(yHKIIMU ¢ OMOIILI0 MPOU3BOAHON. HaxoxieHne HanbompIero, HAMMEHBIIETO
3HAYCHMS U DKCTPEMAIIbHBIX 3HAYCHUH (DYHKITUH.

- Hurerpan u nepoodOpasnas. Teopema Hprorona—IJleiiOnuna. [Ipume-
HEHHE MHTETPajia K BEIYMCICHUIO (DM3NYECKUX BETMIMH U TUIOMIAICH.

5.7 YpaBHeHusi 1 HepaBeHCTBa

- YpaBHeHHMS M CHCTeMbl YpaBHeHMH. PannonHanbHble, MPpPALMOHAIb-
HbIE, TIOKA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

- PaBHOCHIBHOCTH YpaBHEHUH, HEPABEHCTB, CUCTEM.

- OCHOBHbIE TIPUEMBl UX pElIeHHs (pa3joKeHWE HAa MHOXKUTEIH, BBEJE-
HUE HOBBIX HEM3BECTHBIX, IOJICTAHOBKA, IPapUUEeCKUl METON).

- HepaseHncrBa. PanuonanpHble, MppalMOHAIBHBIC, II0KA3aTCIIbHBIE U
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PEILICHHUS.

- Hcnouab3oBaHue CBOWCTB M IpapukoB (PYHKUMH IPU PelICeHUU
YPaBHEeHUH U HepaBeHCTB. MeToa uHTepBasioB. M300pakeHrne Ha KOOpJMHAT-
HOU IUIOCKOCTH MHOXECTBA PELICHUNW YPaBHEHUWW W HEPABEHCTB C JIBYMS IEpe-
MEHHBIMH U UX CHCTEM.

- Ilpuknaonwvie 3a0auu

- IIpumeHeHne MaTEMaTUYECKUX METOAO0B Il PELICHUS COAECPKATEIbHBIX
3a/1a4y U3 pa3aIuvHbIX 00JacTel HAYKH U MPAKTHKU.

- HMurepnperanus pe3ynprara, y4eT peajlbHbIX OIPaHUYCHUN.

- Ilpakmuueckue 3anamus

- Kopnu ypaBHenuii. PaBHocunbHOCTh ypaBHeHuil. [IpeoOpa3zoBanue
YPaBHCHU.

- OCHOBHBIE ITPUEMBI PELICHUS YpABHEHUN. Pelienne cucreM ypaBHEHUN.

- Hcnons3oBanue cCBONCTB U rpadukoB GMYHKIMMA IS PEIICHUS ypaBHE-
HUW U HEPABEHCTB.

5.8 KomOuHaTOpHMKA, CTATHCTUKA U TEOPUS BEPOSITHOCTEIA.

- DJIeMeHTbl KOMOMHATOPUKH

- OCHOBHbIC MOHATUS KOMOMHATOPUKHU. 3aJjladyd Ha MOJICUET YHuclia pas-
MEIIECHUH, MepecTaHOBOK, codeTaHuil. Pemenne 3amauy Ha mepebop BapUaHTOB.
®dopmyna 6uHoma HeroToHa. CBoiicTBa OMHOMUHANBHBIX Kod(duuneHTon. Tpe-
yroyibHUK Ilackans.

- DJIeMeHTbI TEOPUH BEPOSTHOCTEH

- CoObITHE, BEpPOATHOCTh COOBITHS, CIOXKEHHUE U YMHOXKEHHE BEPOSTHO-
creil. Ilonsamue o Hezagucumocmu coovimuil. [{uckpemunas cayuatinas eeluduna,
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3axkoH ee pacnpeoenenus. Yucnogvie xapaxmepucmuxku OUCKpPemHou Cry4atHou
genuuunsl. Ilonamue o 3akone 601bUUX YUCE].

- DJIeMeHTbI MaTeMaTHYeCKOi CTATUCTHKH

- IlpencraBnenue naHHbIX (TaOJMUIBI, JUarpammbl, rpaduku), cenepans-
HAsl COBOKYNHOCHb, 8blOOPKA, CpedHee apugmemuyeckoe, meouara. Ilonamue o
3a0ayax mamemamuyeckou Cmamucmuxuy.

- Pewenue npakmuueckux 3a0ay c npumeHenuem 8eposmHOCMHbIX MEmo-
008.

- Ilpakmuueckue 3anamus

- Hcropus pa3Butus KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH U CTaTHUCTH-
KU U UX POJIb B PA3IMYHBIX cepax dyeaoBeuecKol xu3HenesrenbHocTu. [lpapuna
KOMOMHATOpUKH. Pemienne KOMOMHATOPHBIX 3anad. Pa3meleHus, codeTaHus M
nepecraHoBku. bunoMm Herorona u tpeyronsuuk Ilackans. Ilpuknanseie 3agayu.

- Kiaccuueckoe ompezneneHue BEpOSTHOCTH, CBOWCTBA BEPOSATHOCTEH,
TeopeMa 0 cyMMe BepoATHOcTed. Boruucnenue BepositHocTed. [Ipukianneie 3a-
nauu. [IpencraBnenue 4nciaoBbIX naHHBIX. [IpuknagHbie 3a0a4n.

5.9 I'eomeTpus

- I[IpsiMble 1 IVI0CKOCTH B POCTPAHCTBE

- BsaumHOe pacnosiokeHHe IBYyX INpPsIMBIX B IpocTpaHcTse. [lapamnens-
HOCTh IIpsAMOM M IuIocKOoCcTH. llapamnensHOCTh 1mockocter. IlepneHaukymnsp-
HOCTb IIPAMOM M IUIOCKOCTH. lleprneHauKysap U HAKJIOHHAs. YTOJ MEXIy Ips-
MOH M IJIOCKOCTBIO. JIByTpaHHBIA yroil. YTrosl MeXay IIocKocTaMu. llepnennu-
KYJISIPHOCTb JIBYX IUIOCKOCTEH.

- T'eomerpuueckue nmpeoOpa3zoBaHUs MPOCTPAHCTBA: MapalIEIbHbII Mepe-
HOC, CHMMETPHSI OTHOCUTEIIBHO TUIOCKOCTH.

- IlapamnensHoe mpoekTUpOBaHUE. [110Wadb opmocoHANIbHOU NPOEeKYUU.
N306paxeHne mpocTpaHCTBEHHBIX (pUryp.

- MHOrOrpaHHMKH

- Bepumnsbl, pebpa, rpaHu MHOrorpaHHuka. Pazgepmka. Mnococpannvle
yenul. Boinyknvie mnozoepannuxu. Teopema Jinepa.

- Ilpusma. Ilpsimas u naknonnas npusma. IlpaBunbHas npusma. [lapane-
nenuren. Kyo.

- Ilupamuna. IIpaBunpHas nupamuaa. Y cedeHHas MUPaMKIa.
Terpasap. CumMmerpuu B Ky0Oe, B mapajuieienuIieie, B Npu3Me U Mu-
pamune. Ceuenust Kyoa, IpU3Mbl U TUPAMUIBI.

- IlpencraBneHue o NpaBUIIBHBIX MHOTOIPAaHHUKAX (TETpa’ape, Kyoe, OK-
Taspe, JOJEKa’Ipe U UKOCAIPE).

-Tenan IMOBEPXHOCTH BpalllCHUA
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- Hwunuuap u koHyc. YceueHHbld kKoHyc. OCHOBaHMeE, BbICOTA, OOKOBas
MOBEPXHOCTH, 00pa3yroias, pa3BepTka. OceBble CEUCHUS U CEUCHUs, Tapauieib-
Hble ocHoBaHuto. [lap u chepa, nux ceuenus. KacarenpHas miockocTs K chepe.

5.10 U3mepenusi B reoMeTpuH

- O0bem u ero uzmepenue. MarerpansHas popmyina oobema.

- ®opmynsl 00beMa Kyba, IPSIMOYTOJIBLHOTO MapajuieNenumesa, MpU3MBI,
murHApa. @opmynel o0beMa mHpaMHIbl B KoHyca. DopMysbl IUIomaau Io-
BEPXHOCTEH HMWIHHJpa U KOoHyca. PopMyibl 00beMa I1apa U MIomaan cQepsi.
[Tomobue Ten. OTHOIIEHMS TIOMAEH MOBEPXHOCTEH U 00BEMOB IMOTO0HBIX TEJ.

5.11 KoopauHaThbl U BEKTOPbI

- IlpsamoyronbHas (nekapToBa) cCUCTEMa KOOPJIMHAT B MPOCTPAHCTBE.
dopmysa paccTOSHUS MEXAY BYMs TOUKaMU. Y paBHEHUS CHEpBI, nI10CKOCMU U
NpSAMOU.

- Bexkropsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. CII0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCiIO. Pa3nokeHne BEKTOpa MO HalpaBJICHUSM. YTOJ
MEXKIy IBYMsl BektopaMu. IIpoekumst Bexktopa Ha ock. KoopamHarel BEKTOpaA.
CkansipHO€ NpOU3BEAECHUE BEKTOPOB.

- Hcnonb3oBanue KOOpAUHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATHUECKUX
Y IIPUKJIATHBIX 33/]1a4.

- Ilpakmuueckue 3anamus

- IIpu3Haky B3aUMHOI'O PacIONOKEHUSA NPSIMBIX. YTOJI MEXKIY NPSIMBIMU.
B3aumHoOe pacrionoxeHue npsMbIX U INIOCKOCTEN. [lepneHauKynsp u HakJIOHHas
K TUIOCKOCTH. YTOJI MEXIY MPAMOUN M IJIOCKOCThIO. TeopemMbl 0 B3aMMHOM pac-
MTOJIO’KEHHUH MPSIMOM M TUIOCKOCTH. Teopema o Tpex nepneHauKyiaspax.

- Ilpu3Haku 1 CBOMCTBA NapajUIEIbHbBIX U MEPIEHAUKYIISIPHBIX [IOCKO-
CTEH.

- PaccrosiHME OT TOYKM 10 INTOCKOCTH, OT IIPSAMOM 10 INIOCKOCTH, PACCTO-
SHUE MEXIY IUIOCKOCTSMH, MEXAY CKPEUIMBAIOIIMMHUCS MPSMBIMUA, MEXIY MPO-
U3BOJIBHBIMU (PUTYPAMH B IPOCTPAHCTBE.

- IlapanmnensHOe MPOEKTUPOBAHHUE U €r0 CBOWCTBA. Teopema o niowaou
OPMOCOHANBLHOU NPOEKYUU MHO20Y20bHUKA. B3auMHOE pacmoyoKEHUE IMpo-
CTPaHCTBEHHBIX QUTYP.

- Paznuunbie BUIbI MHOrorpanHukoB. Ux m3zoOpaxkenus. CedeHwus, pas-
BEPTKM MHOTI'OTpaHHMKOB. [lmomane moBepxHOCTH. Buael cuMMmerpuu B Ipo-
cTtpancTBe. CUMMETpHS Tel BpallEHWs U MHOTOTPAaHHUKOB. BhluncieHue 1uio-
nasen u 00beMOB.

- Bexkropsl. JlenicTBus ¢ BeKTopamu. JlekaproBa cucrema KOOpAUHAT B
IIPOCTPAHCTBE.

- VYpaBHEHHE OKPYXKHOCTH, c(epbl, MI0CKOCTU. PaccTosiHre MExTy TOU-
kamu. JleficTBUS ¢ BEKTOpaMHu, 3aJaHHBIMUA KoopAauHaTamu. CKajsipHOE IPOU3Be-
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JIEHUE BEKTOPOB. BekTOopHOE ypaBHEHHME MPSMOW M IJIOCKOCTU. Mcnonb3oBanue
BEKTOPOB IPH JT0KA3ATEIBCTBE TEOPEM CTEPEOMETPUH.

- Jlia BHEayIUTOPHBIX 3aHATUN CTYAEHTaM Hapsay C pELICHHEM 3aaad U
BBITTOJTHEHUS ITPAKTUYECKUX 3aJaHUU MOXKHO IMPEUIOKATH TEMBI UCCIEN0BATENb-
CKUX U pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEPUIl OTAEIbHBIX MEJIKHUX 3a-
7a4 U YIpaXHEHUH NPeaiaratoTcsl CIOKETHbIE 3a/1aHMsl, TPEOYIOIINE JJIUTEIbHOM
paboTHl B paMKax OJHON MaTeMaTUUYECKOM CUTyalluu. DTU TEMbl MOTYT OBITH Kak
UHIVBUYaJbHBIMU 3aJJaHUSAMM, TaK U IPYNIIOBBIMU JIJII COBMECTHOI'O BBIIIOJIHE-
HUS UCCIIETOBAHMUS.

IIpuMepHbIe TeMBbI COOOLLIECHUH (IOKIAI0B), HCCICI0BATEILCKHUX IIPOCKTOB

HenpepriBHbIe 1po0u.

[IpuMeHeHue CIOXKHBIX MTPOLIEHTOB B 3KOHOMUYECKUX pacyeTax.
[TapaiuienbHOE NPOEKTHUPOBAHHUE.

Cpennuie 3Ha4eHUs U X IPUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3aaHue IpsIMBIX U TUIOCKOCTEN B ITPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJIeOaHUi.

I'padmyeckoe penieHne ypaBHEHHI 1 HEPABEHCTB.
[TpaBuibHBIE U MTOJIYIIPaBUIIBHBIE MHOI'OTPAHHUKH.
KoHnueckue ceueHus 1 uxX NPUMEHEHUE B TEXHHUKE.
[Tonstue nuddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIBITAHUHN bepHyIuIn.

6. TEMATUYECKOE INTAHUPOBAHUE

[Ipu peanuzanmu coaepxxkanusi odueoOpazoBarensHol auciuminasl OYI1.03. Ma-
tematuka B npeaenax ocsoerus: OITOIT CITO na 6a3e ocHOBHOro o0uiero oopa3oBaHus
c monydeHueMm cpeaHero ooOmiero ooOpazoanus (IIIICC3) makcumanbpHas ydeOHas
Harpy3ka o0y4Jarommxcs COCTaBJIseT:
o crienranbHOCTH: 35.02.07 MexaHu3alus CeNbCKOTo X03sIICTBA / YKPYITHEHHAS
rpymina npodeccuit, cnenuanbHocTe u HanpasiaeHui moaroroku (YI'C) 35.00. Cenb-
CKOE€, JIECHOE U PbIOHOE XO035IUCTBO.
—351 yvac, u3 HUX aynuTOpHAs (00s13aTeNbHas) HArpy3Ka 00 yJarOIIUXCsl, BKIIFOYAsl MpaK-
TUYECKHE 3aHATHI—234 Yaca; BHEAyIUTOPHAS CAaMOCTOsITeNbHAs padoTa 00ydaromuxcs
— 117 yvacos.

By yueOHoit paboThl KonunuectBo yacon
Aynutopssble 3aHsATHs. ConepkaHue Texuuueckuit npopuib
OOy4YeHHSI.

1 cemecTp 102
BBenenue 2
Pa3BuTHe NOHATHUS O YKCIIE 10
Kopnu, crenenn u norapudmol 28
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[IpsiMbIe ¥ MITOCKOCTH B TIPOCTPaH- 20
CTBE
Komb6unaTtopuka. 12
OCHOBBI TPUTOHOMETPHH 30
2 cemecTp 132
DJIEMEHTBI TEOPUU BEPOSTHOCTEN U 12
MAaTEMaTU4YECKOU CTATUCTUKH
MHororpaHHUKH 12
KoopnHaTel 1 BEKTOPbI 16
@DyHKIMU U rpaduKu 16
Hauana marematuueckoro aHamusa. 38
WuTerpan u ero npuMeHeHue.
YpaBHEHUS 1 HEPABEHCTBA 20
N3mepenus B reomerpun. Kpyribie 18
Tena.
Hroro 234
BHeayauropHasi camocTosiTe/ibHasi padora
IToaroroBka BBICTYIUIEHUH 10 3a-
JIAaHHBIM TeMaM, JIOKJIaJ0B, 3CCE, UH- 117
JUBU1YaTbHOIO MIPOEKTA C UCTIOJIb-
30BaHHEM MH(POPMAIIMOHHBIX TEXHO-
JIOTUH U JIP.
ITpome:xyTouHasi arrectauus B popme 3K3ameHa
Bcero \ 351
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2.2. TemaTuyeckuii miiaH u coaeprxkanue yueonoii nucuuminnesl OY /I, 03.MaTtemaTtuka

HaumenoBanmue pa3s- Conep:kanue yuyeOHOro MaTepuaJia, JJadopaTopHbie padoThl U NMPAKTUYECKHE 3aHATHS, 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
U HayuHO-TexHH4YeC- |1 |MaTemaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTUSAX U TPAKTHUECKOM eI TETbHOCTH.
KHUH IIporpecc. Ienu u 3agaun u3ydyeHus matemaTuku rpu ocBoeHnu npodeccuii CI1O u cnenmansaocTeit CIIO.
CamocTosiTe1bHasi padoTa o0yuarwmmxes: [TonroroBka coo0IeHNH, JOKIAI0B 10 TEME. 1
Pazgea 2. PazBurue 15
MOHSATHS 0 YHCJIe.
Tema 2.1. leiictBu-  |Copep:kanue yueOHOro MmaTepuajia 6 2
TEJIbHBIC YHCIIA. 1 |[lenble u paroHAIbHBIE YKCIIa. 3aKOHBI ICUCTBUI HA/l palliOHATIBHBIMH YHCIIaAMHU.
2. |deiicTBuTenbHbIC Yrcia. J{elcTBUS HA HUMU.
3. [KommekcHbie yncna. JlelcTBUs Hal KOMIUICKCHBIMU YHCIIAMHU.
IIpakTnyeckue 3aHATHS 4
1 |Beimonnenue apudmeTnueckux aercTBuil Haa yuciamu. [Ipubmkennbie Beiunciaenus. Haxoxnenue mnpu-
OJIMKEHHBIX 3HAUEHUH BEJIMUYUH U MOTPENTHOCTEN BBIYUCICHUN, CPABHEHHE YHCIIOBBIX BHIPAYKEHUH.
2 |Monynb ¥ apryMeHT KOMIUIEKCHOTO uuciia. [ eoMeTprudeckas HHTepIpeTanns KOMIDIEKCHOTO YHCIIa.
CamocTtosiTesibHast padoTa 00y4YaromuXcs 5
[IpeoOpa3oBaHre KOHEYHOM UM IEPUOINIECKOM NECATHYHON IPOOH B OOBIKHOBEHHYIO M HA000pOT
['eomeTprueckas HHTEpIpeTays KOMIUIEKCHOTO YHCTIA.
Pazpnen 3. Kopnu, 42
CTeNeHu, Jorapudg-
MBI.
Tewma 3.1. Kopenb Conep:kaHue y4eOHOT0 MaTepraia 10 2

CTENeHu N.

[ousitre pynkuun u e€ rpadpuka. Gynkuus y = X ".CrenenHas GyHKuus, ee rpaguk u CBOHCTBA.

[lonsitue kopHs crenenu N.KopHu y€THON 1 HEYETHOI CTENEHEN.

ApudmeTrnueckuii KOpeHb HaTypaJabHOH cteneHn. CBOMCTBAa KOpHEH cTeneHH N.

IIpuMeHeHne CBONMCTB KOPHEH CTENEHH N.

SIESIAINIES

OcCHOBHBIE METO/IbI PELLICHUSI UPPALMOHATIbHBIX YPABHEHU.
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HpaRaneCKne 3aHATHUSA

1 |Beluncienue u cpaBHeHHe KopHeil. BEINONTHEHNE PAcUETOB C paIHKaTaMH.

CamocTrosiTesibHasi padoTa odyuawmuxcsi: [IpeoOpazoBanue v BHIYUCICHUE 3HAUCHUN BRIPAKCHHH C pajuKa- 6
namu. Penienne uppanmoHanbHbIX ypaBHeHUH. PaboTa ¢ TekcToM yueOHHKa
Tewma 3.2. Crenenp Coaepxxanue yueOHOro MaTepuasa 2
MIOJIO)KUTEIBHOIO YKC- |1 ‘CTGHCHB C pallMOHAJIbHBIM NoKa3aTeseM. CBOICTBa CTENEHU C pallMOHAIBHBIM [TOKA3aTEJIEM.
Ja. IIpakTHyeckue 3aHATHS 2
1 |HaxoxaeHue 3HaUYCHMIA CTETICHH C pallMOHAIBHBIM MToKazaTeneM. CpaBHeHue creneneid. [IpeoOpazoBaHue BbI-
paKE€HUH, COIEPKAIIMX CTEIICHU.
CamocTosiTe1bHAst padoTa o0yuawmmxes: Pemenne TunoBsix 3ama4u mmo teme. [IpeoOpazoBanus BbIpakeHUH, 2
COJIEpKAIUX CTENEHM.
Tewma 3.3. Jlorapudmsl |[Conep:kanne y4e6HOro MaTepuaja
1 |Monstue norapudma uncia. OcHOBHOE JOrapu(MHUECKOE TOXKIECTRO. 2
IIpakTHYecKne 3aHATHS 4
1 |[ecsTuunble u HaTypanbHble Jorapudmsl. CBoiicTBa sorapudmos. [IpuMeHeHnE CBOKCTB JTorapu(MOB.
2 |Dopmyna nepexona. [IpeodbpazoBanne orapuGMUIECKIX BBIPAKEHHA.
CamocTtosiTesibHast padoTa o0yuarommxcs: Pemenne TunoBsIx 3a7a4 mo reMe. HaxoxxaeHue 3HaueHuit jiora- 3
pHudMa 1Mo nMpou3BOJILHOMY OCHOBaHHIO. [Iepexo/1 OT 0HOro OCHOBaHUS K Ipyromy. Beruncienue u cpaBHeHHE
norapudmos. JlorapubmMupoBaHre U TOTCHIIMPOBAHUE BHIPAKCHUI.
Tema 3.4. [loka3a- Coaepxxanue yueOHOro MaTepuasia 2
TenbHble ypaBHeHus U |1 |YpaBHeHus, cBOAAMMECs K IPOCTEHIIMM 3aMEHOi1 HEH3BECTHOTO.
aorapu@Muueckue IpakTHyeckue 3aHATHS 4
YpaBHCHMA U HEpaBeH- |1 |[IpocTeiiine nmoka3aTenbHble ypaBHeHUs. [IpocTeiine gjorapupmMuueckue ypaBHEHUsL.
CTBa. 2 |IIpocreiine noka3aTelbHble HepaBeHCTBA. [IpocTeiimue sorapupmMuyeckue HepaBeHCTBA.
CamocrosiTesibHast padoTa o0y4yarmuxcsi: [IpubamkeHHbIe BBIYUCICHHS U PELICHHE MPUKIATHBIX 33/1a4. 3
Pemrenne norapuMuuecKux ypaBHEHHH.
Pa3nen 4. Ilpsimble 30
IJIOCKOCTH B IPOCT-
paHCTBe.
Tema 4.1. [lapamnens- |Coaep:kanue yueOHOro maTepuajia 8

HOCTb IIPSIMBIX U
IJIOCKOCTEH.

1 [IpepmeT cTepeoMeTprn. AKCHOMBI CTEPEOMETPUH U CIIS/ICTBHS U3 AKCHOM.

HapaJ'IJ'ICJ'IBHOCTL IPSMBIX, HpHMOﬁ " IMJIOCKOCTH.

2
3 |B3anMHOE pacroyIoKeHHE JIBYX MPSMBIX B IPOCTPAHCTBE. YTOJI MEXKAY JABYMS MPSIMBIMHU.
4 |Terpasap. Ilapannenenumnes.
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HpaRaneCKue 3aHATHUSA

1 ‘3az[atm Ha MMOCTPOEHUE ceueHMi. Pemenue 3anay.

CamocTosiTesqibHas padora odyuyawmmxcsi: Pemenue TunoBsix 3aaa4 no teme. [loaroroska npesenranuii. Pa-
00Ta ¢ TeKCTOM yueOHHKa. Jl0Ka3aTeIbCTBO TEOPEM.

Tewma 4.2. leprienan-
KYJISIPHOCTb MPSIMBIX U
IUIOCKOCTEH.

Coaep:xxkaHue y4eOHOro MaTepuaJjia

IlepneH AMKYISIPHOCT MIPSIMOM M TNIOCKOCTH.

[leprieHAMKYISIp ¥ HAKJIOHHBIE. YTOJI MEXIY NPSIMON U TIJIOCKOCTHIO.

JByrpanuseiii yroi. [lepneHauKyIsipHOCTh TIIIOCKOCTEM.

Teopema o Tpex neprnesaukysipax. Pemenue 3amad.

1
2
3
IIpakTHYecKHne 3aHATHS
1
2

[IpssMoyronbHbIi Napasuienenunen. Pemenue 3anay.

CamocrosiTesibHast padora odyuyarommuxcs: [lapamiensHoe IpoeKTHPOBaHUE U €0 cBocTBa. Teopema o 1io-
I1aJJ1 OPTOrOHAJIBHOM POEKLIMU MHOTOYT OJIbHUKA. B3auMHOE pacrnosnokeHne NpoCcTpaHCTBEHHBIX QUTyp.
Pewrenne TunoBbIxX 3aaa4 1o teme. Iloaroroska npeseHTanum.

Pa3ges 5. OcHOBBI
TPUTOHOMETPHH.

45

Tewma 5.1. Cunyc, ko-
CUHYC, TAHTEHC 1 KO-
TaHTEHC yTJa.

Conep:kanue yyeOHOro MaTepuaJia

1 |[lonsarue yrna. Paguannas mepa yria. Onpenenenue cuHyca, Kocuayca yria. OCHOBHbIE (hOpPMYJIbI ISl CHHY-
ca ¥ KocuHyca yria. PopMyJsl IPUBEICHMUS.

OmnpeneneHne TaHreHca U KoTaHreHca yria. OcHOBHBIE ()OpMYJIbI sl TAHT'€HCA M KOTAHI'€HCa

AKTHYCCKHUE 3AaHATUSA

Apxkcunyc yncna. Apkkocunyc uncia. [IpeoOpa3oBaHye TPUrOHOMETPHUECKHUX BBIPAKEHUH.

I\)I—‘nl\)

ApkTaHresc yuciaa. ApkkotaHreHc uucia. [IpeobpazoBaHue TpPUrOHOMETPUUYECKHUX BBIPAKEHUH.

CamocrosiTesibHast padoTa 00y4yaromuxcsi: PauanHplil METO M3MEPEHHs! YIIIOB BPAIICHHS U CBS3b C TPAIyCHON Me-
poii. Pemenue TunoBwix 3ama4 o teme. [loaroroka npesenranuii. Pabora ¢ Tekctom yueOHUKA.

Tema 5.2. ®opmyis
CIIOKCHHUS.

IIpakTHyeckne 3aHATHS

1 |Kocunyc pa3HOCTH U KOCHHYC CYMMBI IBYX yri0B. @OpMYIIbI ISl TONOJHUTEIbHBIX YIJIOB.

2 |CuHyc CyMMBI U CHHYC Pa3HOCTH JBYX yrjioB. CyMMa U pa3HOCTb CHHYCOB U KOCHHYCOB.

3 cDOpMy.]'II:I JUISL IBOMHBIX U MOJOBUHHBIX YTJIOB. Pemienue 3aga4

CamocrosiTe/ibHasi padoTa odyuarmuxcsa: Mzydenne popmyn. Pabora ¢ Tekcrom yuebHuka. [logroroska mpe-
3EHTalMM, Ta0auI, NaMITOK. PellieHne THIOBEIX 3a7a4.

Tema 5.3. Tpurono-
MeTpuiecKue QyHK-
IIH YMCIIOBOTO apry-

Conep:xaHue y4e0HOro MaTepHaja

1 |®yuknums Y= Sinx, e€ cBoiicTBa U rpaduk.

2 |®DyHKIUs Y= cosX, €€ CBOMCTBA U rpaduk
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MCHTA.

3 ‘CDyHKIII/II/I y= tgx u Y= CtgX, UX CBOICTBa U rpauKu.

Hcnionp3zoBanue Gpopmyn KOMOMHATOPUKH JIJIs1 BBIYMCIICHUS BEPOSITHOCTEH COOBITHIA.

CamocrosiTejibHasi padoTa odyuawniuxcs [IpeoGpazosanus rpapuka (Gydxuun. ['apmonndeckue konebauus. [pu-| 3
knaauele 3aga4n. [logroroska npeseHranui.
Tema 5.4. Tpurono- |Coaepxanue yueOHOro MaTepuajia 4
Merpuyeckue ypasae- |1 |[Ipocrelimne TpuroHoMerprueckue ypaBHeHus. OcoOble cirydyal TPUTOHOMETPUUECKUX YpaBHEHUH.
HUSA ¥ HepaBeHCTBA. |2 |[IpocTelinyie TPUTOHOMETPHYCCKIE HEPaBSHCTRA.
IIpakTHyeckue 3aHATHS 6
1 |YpaBHeHus, CBOISIIMECS K MPOCTSHIIIMM 3aMEHON HEM3BECTHOTO. Perienne ypaBHEHHIA.
2 |IIpuMeHeHre OCHOBHBIX TPUIOHOMETPUUYECKUX (hopMyi Juisl perieHus ypaBHeHUH. OTHOpOIHbIE YPaBHEHHUS.
3 |Cuctemaru3zanus 1 o6o01eHue 3HaHui no reme «OcHoBbI TpuroHoMeTpun». KoutposabHas padora.
CamocTosiTe1bHas padoTa o0yuarwmmxesi: [I[pumenenue oO1MX METOIOB peLIeHUs] ypaBHEHUH. Brinonnenue 5
3aIaHUH U3 ydeOHUKA.
Pa3gen 6. Komouna- 36
TOPHKA, CTATHCTHKA
U TeopHusi BEepOSATHO-
CTEeH.
Tema 6.1. Onementsl  |Coaepaanue yuefHOro MaTepuajia 6
KOMOMHATOPHKH. 1 |[lonstne mHOXecTBa. Onepanyi HaJl MHOKECTBAMU.
2 |CoenmHeHus 0e3 moBropenuid. [lepectanoBku. Pazmenienus.
3 |Couerannus u ux cBoiictBa. KomOMHaTOpHBIE 3a0a4H.
IIpakTHYecKHe 3aHATHS 6
1 |Tpeyronpnuk Ilackans. PemeHre KOMOMHATOPHBIX 3a4a4.
2 |bunomuaneHast popmyna Hetotona. Pemenue 3amay.
3 |Ilpuknannele 3aauu. Penienue npukiaaHbX 3a1a4.
CamocrosiTesibHast padora o0yuyarommxcs: Pemenue TunossIx 3ana4 1o treMe. Ilpuknagnsie 3agaun. I[pumene- 6
HHE MaTeMAaTU4YECKUX METOJOB Ul PELICHUS COAEePKATENbHBIX 3a/1a4 U3 Pa3IMYHbIX 001acTell HAYKU U MPaKTH-
ku. MIHTepnpeTanus pe3yabrara, ydeT peajabHbIX orpaHndeHuil. IlonroroBka npe3eHranui.
Tema 6.2. Dnementsl |Coaepaanue yueOHOro MaTepuajia 6
Teopuu BepossTHOcTeH |1 |[ToHsiTHe 0 Teopuu BeposiTHOCTeH. OCHOBHBIE MOHITHS TEOPHH BeposiTHOCTEH. Kitaccuueckast BEpOSITHOCTb.
U MaTeMaTHYECKOM 2 |Anrebpa BeposTHOCTH. TeopeMBbl CIIOKEHHsI 1 YMHOKEHHS BEPOSTHOCTEH HECOBMECTHBIX COOBITHH.
CTaTUCTHKHM. 3 |O maremaTn4ecKkoil cTaTUCTUKE U €€ MeTomax. CTaTHCTUYECKUE TaOJTHIIEL.
IIpakTHyeckue 3aHATHS 6
1
2

Psabl PacnpCaACICHUs. Harnsanoe MPCACTABJICHUC CTATUCTUYCCKOI'O paClIpCaACICHHU. Moga u MmeguaHa.
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3 ‘Cpe)IHI/Ie 3HaueHUs. [Ipencrapienune YucioOBBIX JaHHbIX. [IpuKkiagHbie 3a1a4u.

CamocTrosiTesibHasi padoTa odyuarwmuxcsi: Victopust pa3BuTus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTa-
TUCTHKH M UX POJIb B PA3JIMUHBIX cepax deloBedecKo xu3HeaesTenbHocTu. [logroroBka npesenranuii. [paBu-
J1a KOMOMHATOPUKU. PerieHrie KOMOMHATOPHBIX U NPUKIIAJHBIX 33724 M0 TEME.

Pazgen 7. MHoro-
TPAaHHUKH.

18

Tema 7.1.Iloustne
MHOT'OTpaHHUKA.
[Tpuzma.

Coaep:xxaHue y4eOHOro MaTepuaJjia

ITonsTHE MHOTOrpaHHMKA U €ro A1eMeHThl. [Ipusma. [IpsimMas u HakioHHas npusMel. [IpaBunbHas npusma.

[Tupamupa. IlpaBmibnHas nupamuaa. [lmomnans moaHOM 1 GOKOBOM MOBEPXHOCTEH MUPAMHUIBI.

VYceuennas nupamuna. [hnomnaas 60KOBOW MOBEPXHOCTH MPABUIBLHON YCEUECHHOUN MHUPAMUJIBI.

AKTHYCCKHE 3aHATHUSA

[Tnomane nomHOM 1 GOKOBOI MOBEPXHOCTEN MpU3MbI. Penienue 3amau.

[Tnomaap nogHON 1 GOKOBOM MOBEPXHOCTEH MPABUIBHOMN MUPAMUJIBL.

(JOI\.)I—‘:QJNl—\

Cummetpus B npocTpaHcTBe. [IoHsATHE IPaBUIBHOIO MHOTOIpaHHUKA. TecTupoBaHue.

CamocrosiTesibHasi padora odyuaromuxcs: Pa3BepTkM MHOTOrpaHHUKOB. MHOrorpaHHsle yribl. Beimykiibie
MHoOrorpaHHuku. Teopema Ditnepa. M3rotosnenue Moaeneit Tetpasapa, Kyda, okTasapa, JoJeKadipa, HKocadipa.

Paznea 8. Koopauna-
Thl H BEKTOPbI.
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Tewma 8.1. BexTops!l B
IIPOCTPAHCTBE.

Coaepxanue yueOHOro MaTepuaJa

1 |[lonsiTe BeKTOpa B MPOCTPAHCTRBE.

2 |KoMriutanapHble BEKTOpbI. PazinoxeHne BEKTopa 1o TpeM HEKOMILJIAHAPHBIM BEKTOPAM.

IIpakTH4yeckne 3aHATHS

1 |CnoxeHue U BBIYMTaHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uncio. Penienue 3anad.

CamocTosiTesqibHast padora odyvyawimmxcsi: BeKTopHOe ypaBHEHUE MPSAMON U MIIOCKOCTU. Mcroap30BaHNEe BEK-
TOPOB TPH JI0KA3aTEIbCTBE TEOPEM CTepeoMeTpHr. Perienne 3a1a4 v BHINOTHEHUE MTPAKTUYECKUX 3aJTaHUN.

Tema 8.2 MeToz ko-
OpJIMHAT B MIPOCTPaAH-
CTBE.

Conep:xxkaHue y4eOHOro MaTepuaJia

[IpssMoyronpHas cucTeMa KOOpAMHAT B IpoCcTpaHcTBe. KoopauHaTel BEKTOpA.

Yron mexay Bekropamu. CKalnsipHOE IPOU3BECHIE BEKTOPOB.

PAKTUYCCKHC 3aHATHUHA

CBsi3b MEX]ly KOOpJIMHATAMU BEKTOPOB M KOOPJIMHATAMU TOYEK.

HpOCTGﬁI.HHG 3aJla4i B KOOpAUHATAaX.

OOI\Jl—‘uNI—\

Brrancaenue YIJI0B MCKAY IPAMBIMU U IIJIOCKOCTSIMU. Pemenne 3a/la4d MECTOAOM KOOpPJAHWHAT.

CaMmocTosiTe1bHAsi padoTa o0yyawmmxcesi: YpaBHEHHE OKPYKHOCTH, c(epbl, INIOCKOCTU. BekTopHOE ypaBHe-
HHUE NPSIMOM U TUIOCKOCTH. [oAroTOBKa NIpe3eHTanuii.
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Pa3znen 9.@ynknum.

24

Tema 9.1. Oynkuum,
uX CBOMCTBA U rpadu-
KH.

Conep:kanue yueOHOro MaTepuaJia

1

OnemenTapubie QpyHkiuu. O0nacTh onpenenenus u o0aacTb n3MeHeHus QyHKuu. OrpaHUYeHHOCTh (YHK-
ITUH.

N

[NokazarenpHas u norapudmudeckas GyHKIMH, HX TPaQHUKH U CBOKWCTBA.

AKTHYCCKHE 3AaHATUSA

[N

YéTHOCTh, HEYETHOCTD, MEPHOANYHOCTH PpyHKIMIA. [IpoMeKyTKH Bo3pacTaHusl, yOBIBaHUS, 3HAKOTIOCTOSTHCTBA
U HyU QYHKLHUH.

2

HccnenoBanue (I)YHKI_II/Iﬁ 1 MIOCTPOCHUC UX Fpa(l)I/IKOB 9JICMCHTApPHBIMU MCTOJAMMU.

3

OcHoBHBIE cTIOCOOBI peoOpa3oBaHus rpaduKoB.

CamocrosiTesibHasi padoTa odyuarmmuxcs: VccienoBanue GyHKIMIA U IOCTPOCHUE UX TPaQHUKOB dIIEMEHTAp-
HbIMU MeTosiaMu. [IprmMepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEHN B peaibHbBIX MPOLieccax U SABICHUSIX. ApupMeTH-
YyecKkue ornepanuu Haj GyHkiusiMu. [ToaroToBka cooOCHMI, TOKJIAIO0B.

Tema 9.2. [Ipenen

GbyHKLIUYU 1 Henpe-
PBIBHOCTb.

Conep:xxaHue y4eOHOro MaTepuaJjia

1

[Tonstue npenena pynkuuu. CBoiicTBa NpeesnoB (QyHKIIHIA.

2

Ilonstue HenpeprIBHOCTH QYHKIMHU. HenmpepbIBHOCTD AIeMEHTApHBIX (PYHKIIUH.

3

[Tonsitue obpatHoit pyHKMU. OOpaTHBIC TPUTOHOMETPUYECKHE (DYHKITHH.

CamocTosiTe1bHAsA paboTa 00yUyarouXcs: Boruncienus npeesoB o OCHOBHBIM TeopeMaM o Ipefenax QpyHk-
1uil. 3ydyeHue cBOCTB 0OpaTHBIX TPUTOHOMETpUYECKUX PyHKIMH ["apMOHMUecKHe KoJaeOaHusl.

Paszgea 10. Hauaaa
MaTeMaTH4YeCKOro
aHaJmn3a.

57

Tema 10.1. ITpousBoa-
Hasd.

Conep:xaHue y4e0HOro MaTepHaja

ITonsatre npon3BoHON. MeXaHMYECKHI M1 TEOMETPUUYECKUI CMBICIT TPOU3BOTHOM.

[TpousBoansie aeMenTapHbIX GyHKMN. Tabauia npou3BOIHBIX.

AKTHYCCKHUE 3aHATHUSA

HpOI/I3BOI[Ha}I CYMMBI. HpOI/I3BO,Z[Ha$I Pa3HOCTH.

IIpoussoanas npousseneHus. [IponssBoanas 4acTHOrO.

(.OI\)I—‘:I\Jl—‘

[TpousBoanHas cnoxxHoit pyakwn. [Tpumenenne nmpaswi qudhepeHIUPOBAHMS.

CamocTosiTesibHast padoTa o0yuawmuxcsi: Perenue 3a1a4, KOTOPbIE MPUBOAT K MOHSATUIO MPOU3BOTHOM.
N3yuenne ocHOBHBIX TipaBui nuddepenimpoanus. PaboTa co cripaBOYHBIM MaTepraioM. BeIToTHEHUE MPaKTH-
YECKUX 3aJaHui.

Tema 10.2. [Tpumene-
HUE ITPOU3BOIHOM.

Coaep:xxkaHue y4eOHOro MaTepuaJjia

1 ‘MaKCI/IMYM 1 MUHUMYM ¢yHKuu. HanbOonbliee 1 HanMeHplee 3HaueHne QyHKIIMHM Ha OTPE3KeE.
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['eomeTpuueckuil CMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

HpOPI?;BOI[HBI@ BBICHIUX ITOPAOKOB. HpOI/I?)BOI[Haf[ BTOPOTO ITIOPsAJKA, BBITYKJIIOCTb U TOYKH nepem6a

AKTHYCCKHUE 3AaHATUSA

H;:oom

Bospacranue u yosiBanue ¢pyHkimu. HaxoxaeHne npoMexyTKoB BO3pacTaHusl U yObIBaHUS (PYHKLIMH, TOUEK
AKCTpeMyMa (PYHKITHH.

2 |[Toctpoenwne rpadukoB QyHKITHI ¢ IPUMEHEHUEM TPOU3BOIHBIX.

3 IlpubnmxEnHble BhIUMCcIeHHs. 3a1a4 HAa MAKCUMYM 1 MUHUMYM.

4 |Cuctematuzarus u oooomenne o teme: «IIponsBognas u e€ npumenenue». KonrponpHas padora.

CamocTtosiTesibHasi padoTa odyualomuxcs: Penienne npukiaaueix 3afa4 hpuznyeckoro coaepxanus. Mccieno-
BaHWe (YHKIMH C TOMOIIBIO IPOU3BOAHON. Perienne Gosee CloKHBIX, HO THITOBBIX 3a]1a4.

Tema 10.2. ITepBoo6-
pa3Has U UHTerpal.

Conep:xxaHue y4eOHOro MaTepuaJia

IlepBooOpaznast. [IpaBuiia Hax0XEHUS TEPBOOOPA3HBIX.

Heonpenenéuuplii MHTErpaJl U €ro CBOMCTBA.

[Tnomaas kpuBoJUHEHHON Tpaneuuu. [loHsTHE ONIpenenéHHOr0 HHTErpaa.

CaoiicTBa onpeaenénHoro uurerpaia. [Ipumenenue cBoiicTB onpeieIEHHOro HHTerpaa.

AKTHYCCKHE 3aHATUSA

®opmyna HetoToHa-JleiiOHMIa. BeruncieHre HHTErpasos.

Brlunciienue miomaan KpUBOJIMHENHON Tpaneuruy ¢ MOMOIIBIO MHTErpala.

wNH:wal—\

Cucremaruzanus u 00o0menue no teme: «IlepBoobpasnas u unrerpan». TectupoBaHue.

CamocTtosiTesibHasi padora odyuyarwommxcsi: V3ydenue tabiuibl HeonpelenEHHbIX MHTerpanoB. [IpumeneHue
OTIpeIeJIEHHOT0 UHTETpajia AJIsl HAXOXKAECHUs IOl KpUBOIMHEHHON Tpaneruu. OTpaboTka METOIUKU BbIYHUC-
JeHUs TJIOLAAe MIOCKUX (UIyp Ha KOHKPETHbIX Hpumepax. [Ipumepsl mpumeHeHHs] UHTerpajia B (QuU3MKe U
Te€OMETPHH.

Paznen 11. YpaBue-
HHSl, HEPABEHCTBA,
CHCTEMBI.

30

Tema 11.1. Pasuo-
CUJIBHOCTh YpaBHEHUHN
Y HEPaBEHCTB.

Conep:xxkaHue y4eOHOro MaTepuaJia

1 |PanmonanbHBIC YpaBHEHUS U UX PEIICHUE.

2 |CucteMbl pallMOHAIBHBIX YPABHEHUH M UX PEIICHHE.

3 |Mertox MHTEPBAJIOB pelIeHNs] HEPaBEHCTB. PallmoHanbHBIE HEPABEHCTBA.

HpaKTuquKue 3aHATUSA

1 ‘PaBHOCI/IHLHBIe npeoOpazoBaHus ypaBHEeHHI. PaBHOCHIIBHBIC TTPE0Opa30BaHUsI HEPABEHCTB.

CamocTosiTeTbHAS pa60Ta oﬁyqammnxcm Pemenue Pa3JIMIHBIX BUAOB pallHOHAJIbHBIX ypaBHeHI/Iﬁ H CUCTCM
paSH006paSHBIMI/I MeTomaMu. PemeHue palrOHAJIbHBIX HCPABCHCTB MCTOIOM MHTCPBAJIOB.
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Tema 11.2. VpaBue- |Coaep:kaHue y4eGHOro MaTepuaia 2
HUS-CIIEICTBUS. 1 |Monstue ypaBrenus-cnenctsus. [IoTeHIMpOBaHHE JTOrapu(pMUUECKHX YPABHEHHIL.
IIpakTHyeckne 3aHATHS 2
1 |[IpeobpazoBanus, IPUBOIALINE K YPABHEHUIO-CIIEACTBUIO. [[puMeHeHne HECKOIBKUX NpeoOpa3oBaHuii, Ipu-
BOJSIILIMX K YPABHEHHUIO-CIIEACTBHIO.
CamocTosiTeIbHAsi padora o0yvyamomuxcsa: BrimonHeHne mpeoOpa3oBaHUil, MPUBOIANIMX K ypaBHEHHIO-| 2
ciencteuto. OnpepeneHue BbIOOpa crocoda npeoOpa3oBaHus JalbHEHIIEMY PEIICHUIO YPaBHEHHUS.
Temall.3. PaBHO- Conep:xxaHue y4eOHOro MaTepuaJjia 4
CWJIBHOCTb YpaBHEHHH |1 |PaBHOCHMIBHOCTH YpaBHEHUII U HEPABEHCTB crcTeMaM. PerieHne ypaBHEHUH ¢ MOMOIIBIO CHCTEM.
Y HEPaBeHCTB CUCTe- |2 |MeToj NpOMEXKYTKOB Ul ypaBHEHUN M HEPABEHCTB. YPABHEHUS! M HEPABEHCTBA C MOYJISIMH.
MaM. IIpakTHYecKkHne 3aHATHS 4
1 |Pemienue HepaBEHCTB C TOMOIIBIO CHCTEM.
2 |CucremaTtu3zanus U 0000IICHHE 10 TeMe: «YPaBHEHUS U HEPABEHCTBay. TecTupoBaHUeE.
CamocTosiTe1bHas padoTa o0yuarwmmxesi: OTpaboTKa MPAKTUYECKUX YMEHHI U HABBIKOB BBITIOJHEHUS TPE00- 4
pa3oBaHuil. MI3ydyeHue anroputma pelieHusl ypaBHEHUH U HEPaBEHCTB METOI0M MPOMEXYTKOB. MHTepnpeTrarys
pe3yibTaTa, yu4eT pealibHbIX OorpaHndeHui. [1oAroToBKa Mpe3eHTalmii.
Pazpnen 12. U3mepe- 27
HHS1 B TeOMeTPHH.
Temal2.l. [fwinnap, |Conep:kaHue y4eOHOro MaTepuaja 6
KOHYC, I1ap. 1 |Ilonstue nununapa. Ceyenus uunusapa. [Inomaaps noBepXHOCTH HMIMHIPA.
2 |llonsatue xonyca. Ceuenus konyca. [Inomaas mOBEpXHOCTH KOHYCA. Y CEYCHHBIN KOHYC.
3 |Cdepa u mrap. [Tnomans chepsr.
CamocrosiTesibHasi padota od0yuarommxcsi: CuMMmeTpus Tel BpaileHus. Pemenue tunossix 3aaa4. [logroroska 3
IIPE3CHTALIUMN.
Temal2.2. O06véMbl  |Coaep:kaHue y4eGHOT0 MaTepHaia 8
Tell 1 |[Tonarue o6bema. O6BbEM MPSIMOYTOIBHOTO Mapaienenuneaa. O0bEM npsiMol IPU3MBIL.
2 |O0BéM nmIMHIpA.
3 |006beM mupamuabl. O0BEM KOHYCA.
4 |O6bEM mapa u ero 4acTei.
IIpakTHyeckue 3aHATHSA 4
1 |Beruncienue miomaaei 1 00beMoB GUryp.
2 |IloBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca MaTEMATUKHU.
CamocTosiTe1bHast padoTa o0yuyarwmmxes: Beruucienne 005eMOB IPOCTPAaHCTBEHHBIX TEJI IPU PEIISHUH MpaK- 6

THYCCKHX 3aaa4. HsrorosierHue Moneneﬁ TCJI BpalllCHUS. Pemenne MPUKJIAAHBIX 3a1a4.
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JU1g XapaKTepUCTUKHN YPOBHSI OCBOCHHS yU€OHOI0 MaTepHala UCIONb3YIOTCS CIEAYyIoIne 0003HaUEeHUs:

1. — o3HaKOMUTENBHBIN (y3HABAaHUE paHEe H3yUYEHHBIX 0OHEKTOB, CBOMCTB);

2. — penpoONyKTUBHBIH (BBIIOJHEHHUE JESITEIBHOCTH 110 00pa3ily, MHCTPYKIIMH WIH MO pyKOBOJCTBOM)

3. — MPOAYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOATEIHHOE BBITIOJTHEHHE JCSITELHOCTH, PEelIeHNne MPOOIEMHBIX 3a1a4)
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTH

OBYYAIOIIUXCHL.
Coneprxanue XapaKkTeprCTHKa OCHOBHBIX BUIOB JAESATEILHOCTH 00y4aro-
00y4eHust nmxcs (Ha ypoBHE Y4EOHBIX JIEUCTBUN)
Beenenue O3HaKOMJICHHE C POJIBIO MATEMATUKHU B HAYKE, TEXHHUKE,

HKOHOMUKE, UHPOPMAIIMOHHBIX TEXHOJIOTHSIX U MpaKTUYe-
CKOH AesTenbHOCTU. O3HAKOMIIEHHE C LIETSIMU U 3a]la4aMu
U3Y4YEHHUS] MaTEMATUKH Npu ocBoeHuH npodeccuit CI10 u

cuenuaisHocter CITO

PazButune nons- Brinmonnenne apudmernueckux 1eUCTBUIM HAJl YUC-

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

MOTPENIHOCTEN BhIYKMCIICHUN (20COMIOTHON U OTHOCUTEIb-

HOI1); CpPABHEHHE YUCIIOBBIX BBIPAXKEHUMU.

Haxoxnenue omnbok B mpeoOpa30BaHUAX U BIYUCIECHUSIX

(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTPAMMBI)

KopHu, crenenn, | O3HaKOMIIEHUE C IOHSITUEM KOPHS N-U CTETIEHU, CBOMCTBA-
jorapu@mel MU PaJIMKAJIOB W IPABWJIAMU CPABHEHUSI KOPHEM.
@opmMynUPOBAHKUE ONPEALIEHUS] KOPHS U CBOWCTB KOPHEM.
Briuncnenre u cpaBHEHNE KOPHEH, BHIMOJIHEHUE MPUKUJIKU
3HaueHus kopHs. [IpeoOpa3zoBaHne YUCITOBBIX 1 OYKBEHHBIX
BBIPAKEHUH, COIEPKAILUX PATUKAIIBI.

BelinonnHeHue pacyeToB 1o ¢popmysam, CoaepKaluM
paavKaibl, OCYIIECTBIISAS HEOOXOAUMbIE TTOICTAHOBKHU U
npeoOpazoBanusi. OnpeneneHne paBHOCUIBHOCTH BbIPaKe-
HUM C paaukaiamu. Perienne nppanmoHaibHbIX YPaBHEHHM.
O3HaKOMJIEHHE C MIOHATHEM CTEIEHU C IEUCTBUTEIbHBIM
IIOKA3aTEIIEM.

Haxoxaenue 3HaueHni CTENEHU, UCTIOb3YS IIPU
HEO0OXOJIMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.
3anuchIBaHHE KOPHS N -il CTENEHU B BUJE CTENEHU C Ip00-
HBIM T1OKa3aTe’eM U Ha000pOoT.

@opMyIMpOBaHNE CBOWCTB CTENIEHEN. Bruncnenue crere-
HEU C pallMOHAJIbHBIM NIOKA3aTENEM, BBINOJIHEHUE ITPUKUI-
KM 3HAYEHUs CTENIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpazoBaHme YUCITOBBIX i OYKBEHHBIX BhIpaXKe-
HUM, COEPKAIINX CTETIEHU, IPUMEHSSI CBOMCTBA. PemeHue
ITOKA3aTEIbHBIX YPABHEHUN.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEHN U CTENEeHEN npu
BBIYMCJIEHUN CPEHUX, ACIICHUN OTPE3KA B «30JIOTOM CeUe-
HUNWY. Penenne npukIIaHbIX 3a/1a4 Ha CJIIOKHBIE IIPOLIEHTHI.

[IpeoOpa3zoBanue | BrimonHeHue npeoOpa3oBaHuil BEIPAKEHUN, TPUMEHEHUE
anreOpandeckux | popmyIl, CBSI3aHHBIX CO CBOMCTBAMU CTENeHel u jorapud-
BBIPAKCHHIA. MoB. OmnpenienieHre 00JIaCTH TOMYCTUMBIX 3HAYCHH 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 OKPYXHOCTH, COOTHECEHHUE BEJIMUYNHBI
yriia ¢ ero pacnosoxenueM. @opmyimpoBaHue ornpeene-
HUW TPUTOHOMETPHUUECKUX (DYHKITUU JJIs1 YTJI0B MTOBOPOTA U
OCTPBIX YTJIOB MPSIMOYTOIBHOTO TPEYTOJIbHUKA B 00BSICHE-
HUE X B3aUMOCBS3U. [I[puMeHEHEe OCHOBHBIX TPUTOHOMET-
PUYECKUX TOXKIECTB JJIs1 BBIYUCJICHUS 3HAYCHUN TPUTOHO-
MeTpuYecKuX (PyHKIUH 1o oHOM U3 HUX. 3ydenue oc-
HOBHBIX ()OpPMYJT TPUTOHOMETPUH: (POPMYJIBI CIIOKECHHUS,
YABOEHUS, MPEOOPa30BaHUS CyMMbI TPUTOHOMETPUYECKHUX
GyHKUUNA B MPOU3BEJIEHUE U TTPOU3BEIICHUS B CYMMY U
MMPUMEHEHHE TTPU BBIYMCIIEHUN 3HAYCHUSI TPUTOHOMETPHUYE-
CKOI'O BBIP@YKEHUS U YIIPOLIEHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPUH TOUEK Ha
€AMHUYHOW OKPY>KHOCTH U NPUMEHEHUE UX JIJIS BBIBOAA
dbopmyn npuBenenus. Penienue o ¢gopmynam U TpUroHO-
METPUYECKOMY KPYTY MPOCTENIINX TPUTOHOMETPUUECKHUX
ypaBHeHui. [IprMeHeHne 00IMX METOI0B PEIICHUS ypaB-
HEHUM (MpUBEJICHUE K TUHEHHOMY, KBaJ[paTHOMY, METO/T
Pa3yIoKEHUsI HA MHOKHUTEIIH, 3aMEHbI IEPEMEHHON ) NIPHU
pElIEHNH TPUTOHOMETPUUECKUX YPABHEHHM. Y MEHUE OTME-
4aTh HA KPYre PEHICHUs] TPOCTEUIINX TPUTOHOMETPUUECKUX
HepaBeHCTB. O3HAKOMIICHHE C MTOHSATHEM OOpPATHBIX TPUTO-
HOMETPUYECKUX (PYHKIIHM.

N3yueHune onpenenennii apkCuHyca, apKKOCHUHYCA,
apKTaHTeHca yucia, GopMyIupOBaHUE UX, U300paKeHHE Ha
€AMHUYHON OKPYKHOCTH, MPUMEHEHUE MPU PEIICHUN YPaB-
HEHU.

DOyHKIWHU, UX
CBOMCTBA U I'pa-
bukn.

O3HaKOMJIEHHE C TOHATHUEM NIEPEMEHHON, TPUMEPAMH 3a-
BUCHUMOCTEN MEXIY NEPEMEHHBIMHU.

O3HakoOMIIEHHE C TIOHATHEM TpaduKa, onpeaeIcHIe Mpu-
HA/JISKHOCTH TOYKU rpaduky ¢pyHkuuu. OnpeneneHue mo
dbopmyiie npocreniiel 3aBUCUMOCTH, BUJa ee Tpaduka.
Bripaxenue no popmyie olHON ITepeMeHHOI uepe3 Apy-
THe.

O3HakomiieHHe ¢ onpeneneHueM QyHKInuU, Gopmy-
aupoBanue ero. Haxoxnenue ob0nactu onpezenenus u oo-
JacT 3HayeHuil pyHkuuu. O3HaKOMIJIEHHE C IPUMEpamMu
(GyHKIIMOHATBHBIX 3aBUCUMOCTEHN B peajbHBIX MpOIeccax
U3 CMEXHBIX TUCHMIUIMH. O3HAKOMJIEHUE C I0KAa3aTEIbHbI-
MU PaCCYXJAEHUSIMH HEKOTOPBIX CBOWCTB JIMHENHON U
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KBaIpaTUYHON (PYHKIMHI, IPOBEAECHUE UCCIIEIOBAHUS JIU-
HEWHOM, KyCOYHO-TUHEHHOM, TPOOHO-IIMHEWHON 1 KBapa-
TUYHOU (PyHKIMH, mocTpoenue ux rpadukos. [loctpoenue
u urenne rpadukoB pyukmmii. MccrneqoBanue GyHKINM.
N3yuenne nonsmus oopamno (hyrkyuu, onpeneiieHue Bu-
Jla U nocmpoeHue pagura oopamuou hyukyuu, Haxoxrcoe-
Hue ee obnacmu onpeoenenus u obracmu 3uavenuu. [1pu-
MEHEHHE CBOMCTB (DYHKIIMI MPU UCCIETOBAHUM YPaBHEHUN
Y PELEHUN 3a/1a4 Ha 3KCTpeMyM. O3HaAaKOMIJIEHHUE C MIOHATH-
€M CIIOKHOU (PYHKIUH.

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

Hcnonp3oBanre CBOMCTB (DYHKIIMI 1J1s1 CpaBHEHUS
3HaueHUM crernenei u gorapudmos. [locrpoenue rpadukos
CTENEHHBIX U JIorapupmuueckux pyHkuuid. 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.

O3HaKOMJICHHE C TIOHATUEM TapMOHUYECKUX KOJICOaHUN 1
npUMepaMH TrapMOHUYECKUX KOJIeOaHUM 1JIs OUCaHus
MPOIIECCOB B (pM3UKE U APYTUX 00JIACTSIX 3HAHMSL.
O3HaKOMJIEHHE C IOHATUEM Pa3pbIBHOW MEPUOANYECKON
¢byHKuuU, (GOpMyIUPOBAHUE CBOMCTB TAHT'€HCA U KOTaH-
reHca, OCTPOEHUE UX IpadUKOB.

[IpumeHeHne CBOMCTB (DYHKIIMIA 1711 CpaBHEHUS 3Ha-
YEHUI TPUTOHOMETPUYECKUX (PYHKLUH, pELIEHUs TPUTO-
HOMETPUYECKUX YpaBHEeHUH. [locmpoenue epaghuxos 06-
PAMHBIX MPUSOHOMEMPUUECKUX PYHKYULL U onpeoereHue no
epaguram ux ceoucms.

Hauana marema-
TAYECKOr'0 aHa-
JI3a.

O3HaKOMJIEHHE C TIOHATUEM YHCIIOBOW MOCIEA0BATEIBHO-
CTH, CII0CO0aMHM €€ 3aJJaHusl, BBIYMCICHUSIMU €€ YWICHOB.
O3Hnakomaenue ¢ nowsamuem npeoena nocied06ameabHo-
cmu. O3HaKOMJICHHE C BBIYUCIICHUEM CYMMbI OECKOHEYHO-
IO YHCIIOBOI'O Psiia HA IPUMEPE BBIYMCIEHUSI CYMMBI Oec-
KOHEUYHO yOBIBAIO WJIEH T€OMETPUUYECKON MPOrpecCcum.

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

N3ydenue u popMyIupoBaHre €€ MEXaHUIECKOTO 1
Te€OMETPUIECKOTO CMBICIIA, U3YUYEHNE AITOPUTMa BBIYHUCIIE-
HUS IPOM3BOIHOM HA MMPUMEPE BBIUHUCICHHUSI MTHOBEHHOMN

30




CKOPOCTH U YIJIOBOTO KOA(D(PHUIIMEHTa KacaTeIbHOM.
CocraBiieHue ypaBHEHUS KacaTelbHOM B 0011leM BU-
ne. YcBoeHue npasuwi JuddepeHInpoBaHysl, TaOINLbI IPO-
U3BOJHBIX PJIEMEHTAPHBIX (PYHKIIMH, IPUMEHEHUE AJIs
nuddepeHIrpoBaHusl PYHKIINNA, COCTABICHUS YpaBHEHMUSI
KacarenapHOU. M3ydueHne Teopem O CBSI3U CBOMCTB (DYHKLIMH
Y IPOU3BOIHOM, POPMYIUPOBKA UX.
[IpoBenenue ¢ MOMOILBIO IPOU3BOIHON UCCIIEI0BA-
HUs QyHKIHH, 3a0aHHONU (DOpMYITOi.
YcTaHOBIEHUE CBSI3U CBOMCTB (PYHKIIMY U IIPOU3BOAHOM IO
ux rpapukam.
IIprmeHeHne MpON3BOAHOM [IJIs PELICHUS 3aa4 Ha HAXOXK-
JieHue HauOOJIbIIEro, HAMMEHBIIIErO 3HAUEHUS U Ha
HaxoXxAeHue 3kcTpeMmyMa. O3HaKOMJIEHUE C IOHATHEM HH-
Terpajia u nepBoodpaszHoii. 3yuenue npaBuia BeIYUCIIE-
HUS IepBo0Opa3Hoil u Teopembl HproTona— JleliOHuna.
Pemenue 3aa4 Ha cBsI3b IEPBOOOPA3HOM U €€ MPo-
W3BOJIHOM, BBIUMCIIEHUE EPBOOOPA3ZHON JIJIsl JAaHHOU
GyHKIUU.
Pemenue 3a1a4 Ha NpUMEHEHNUE NHTErpaJia JUIsl BEIYUCIIE-
HUs (PU3UYECKUX BEJIMYMH U TUIOUIAJCH.

YpaBHeHUs U He-
pPaBEHCTBA.

O3HaKOMJIEHHE C POCTEUIINMH CBEECHUAMU O KOPHSX aJl-
re0panyecKux ypaBHEHH, MOHATHIMHI UCCIEA0BAHUS
YPaBHEHUU U CUCTEM YPABHEHUM.

N3ydenne Teopun paBHOCWIBHOCTH YPABHEHUU U €€
npuMeHeHus. [loBTopenue 3anucu pemeHus CTaHIapTHBIX
ypaBHEHUH, NPUEMOB MTpeo0pa30BaHUS YPAaBHEHUM JIJIsl CBe-
JICHUS K CTaHJApTHOMY YpaBHEHUIO. Pemenue panuonaib-
HBIX, UPPALMOHAJIbHBIX, [I0KA3aTEJIbHBIX U TPUTOHOMETPU-
YECKUX YPABHEHUM U CUCTEM.

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

Pemenue cucrem ypaBHEHHH C IPUMEHEHUEM pa3-
JUYHBIX c10c000B. O3HAKOMIIEHUE C OOIIMMH BOIIPOCAaMU
pelieHus] HEPaBEHCTB U UCTIOJIb30BaHUE CBOMCTB U rpadu-
KOB (DYHKIIMI NpU pelIeHN HEpaBeHCTB. Pelienne Hepa-
BEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHHUEM PA3IUIHBIX
cioco0oB. [IpuMeHeHne MaTeMaTH4ECKIX METO0B JIJIs
pEeIIeHHsI COJEPKATENbHBIX 3aa4 U3 Pa3IMYHbIX 00JacTen
HayKH U PaKTUKU. IHTEpnpeTHpOBaHNE PE3YyIbTATOB C
YYETOM peaJIbHBbIX OrPAaHUYECHUMN.
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DJ1eMEHTHI KOM-
OMHATOPUKH, TEO-
pHUHU BEPOSITHO-
CTEH.

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

Pemenre KOMOMHATOPHBIX 3a/1a4 METOAOM Iiepedopa
Y I10 IIPABUJIy YMHOKEHMS.

O3HaKOMJIEHHE C IOHATUAMU KOMOMHATOPUKU: pa3-
MEIIEHUSIMHU, COUYETaHUSIMH, TEPECTAHOBKAMHU U (hopmyJa-
MU 17151 UX BbrunciaeHus. OObsiCHEHHE U puMeHeHue Qop-
MYJI 111 BBIYMCIIEHUS pa3MELICHUM, IEPECTAHOBOK U COYe-
TaHUU NpH penieHuu 3a1a4. O3HaKoMIIeHuEe ¢ OMHOMOM
HerotoHa u TpeyronsHukoMm [lackans. Pemenue npakrude-
CKHX 3a]1a4 C MCIIOJIb30BAHUEM MOHSATUHN U MPaBUI KOMOHU-
HaTOpUKHU. M3ydueHune KiacCu4ecKoro OnpeaeneHus BEposT-
HOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHO-
CTEH.

PaccMoTpeHnne npuMepoB BBIYMCIICHUS BEPOATHOCTEN. Pe-
IIEHHE 3a7a4 Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITHIA.
O3HakoOMIIEHHE C MTPEACTABICHUEM YHCIOBBIX JAHHBIX U X
XapaKTepUCTUKAMH.

Pemenue npakTuuecknx 3a1a4 Ha 00pabOTKyY YHUCIOBBIX
JAHHBIX, BBIYUCICHUE UX XapPAKTEPUCTHK.

[Ipsimble u 10C-
KOCTH B TIPO-
CTpPaHCTBE.

DopMyIUpPOBKA U NPUBEIAEHUE JOKA3aTEIbCTB

IIPU3HAKOB B3aUMHOI'0 PACTIONIOAKEHHUS MPSIMBIX U IJIOCKO-
crer. Pacrio3HaBaHue Ha 4EPTEkKAX U MOJIEIIAX PA3JTUUHBIX
CJIy4aeB B3aUMHOI'0O PACIIOI0KEHUS IPSAMBIX U IUIOCKOCTEM,
apryMEHTUPOBAHUE CBOUX CYKIEHUN. POpMyIUpOBaHUE
ONPEAECIECHUN, TPU3HAKOB U CBOMCTB MapajuIeNIbHbIX U IIEp-
NEHAVKYJIIPHBIX TUIOCKOCTEMN, ABYTPAHHBIX U JIMHEHHBIX YT-
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 MIEPIEHANKYIISIPOB M HAKIIOHHBIX K IIJIOCKOCTH,
IIPSAMBIX, MAPAJIIEIBHBIX INIOCKOCTEH, YITIOB MEXAY NPAMOU
U TUIOCKOCTBIO 1 0OOCHOBAHHE IMMOCTPOCHHUS.

Pemrenne 3a1a4 Ha BBIYMCIIEHUE TEOMETPUYECKUX BEJIMYHH.
OnuceIBaHUE PACCTOSIHUA OT TOYKHU JI0 TNIOCKOCTH, OT Mpsi-
MOM J0 IUTOCKOCTH, MEXIY IIIOCKOCTAMM, MEXAY CKPEILIH-
BAIOLIUMHUCS MPSMBIMH, MEX1Y MPOU3BOJILHBIMU (PUTYpaMU
B IpocTpaHcTBe. POpMYyIHPOBAHUE U JOKA3bIBAHUE OCHOB-
HBIX TEOPEM O PACCTOSHUAX (TEOPEM CYILIECTBOBAHMSI,
CBOWCTBA).
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N300pakeHne Ha yepTekax U MOJEISAX pacCTOSTHUS U
000CHOBaHUE CBOUX CyxaeHud. Onpezenenre U BoIYucie-
HHUE pacCTOSHUI B pocTpaHcTBe. [IpuMenenue popmyn u
TEOPEM IUIAHUMETPHUH JUIS PELICHU 3a1a4.

O3HaKOMJIEHHE C IOHATUEM NapAJIIEIBHOIO IPOEKTUPOBA-
HUS U €r0 CBOUCTBaMU. Dopmynuposanue meopemol o nio-
Waou Opmo2oHANbHOU NPOEKYUU MHO20Y 20/IbHUKA.

[Ipumenenue Teopuu st 000CHOBAaHMS TOCTPOCHUIA
Y BBIYUCIIEHUN. APIryMEHTUPOBAHNE CBOUX CYXAECHUU O
B3aMMHOM PacIoI0KEHUU IPOCTPAHCTBEHHBIX QUTYD

MHoOrorpaHHuku.

Onurcanue 1 XapakTepUCTUKA PA3IUYHBIX BUJ0OB MHOT'O-
TPAaHHUKOB, MIEPEUYNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHre MHOTOrpaHHUKOB U BBITIOJTHEHUE T0-
CTPOEHUS Ha U300PAKEHUIX U MOJIEIISIX MHOTOTPAaHHUKOB.

Brruncnenre TMHERHBIX 3JIEMEHTOB U YIJIOB B MPO-
CTPaHCTBEHHBIX KOH(UTYpALIUIX, apPTYMEHTUPOBAHHUE CBO-
UX CyXJIeHH. XapaKTepucTuKa U U300pakeHue ceyeHus,
PA36epmKU MHO202PAHHUKOG, BBIYUCIICHHE IUTONIAAEH 10-
BEPXHOCTEM.

[TocTpoenune npocTelux ceueHuid Kyoa, pu3Mbl,
nupamubl. [Ipumenenue ¢hakToB U CBEICHUI U3 TJIAHU-
MeTpun. O3HaKOMJIEHHE C BUJAMU CUMMETPUU B IPOCTPaH-
cTBe, GOPMYITMPOBAHKE ONIPENCIICHNI U CBOMCTB. XapaKTe-
PUCTHKA CUMMETPHHU TEJI BPALLIECHUS 1 MHOIOTPAaHHUKOB.

[IprmeneHne CBOMCTB CUMMETPHH NIPH PELIECHNH 3a-
nad. Mcronb3oBanue MpuoOpeTEHHBIX 3HAHUM JJIST UCCIIe-
JIOBAHUSI U MOJIEJIMPOBAHMS HECIOKHBIX 3a/1a4.
N3006paxeHre OCHOBHBIX MHOTOT'PAaHHUKOB 1 BBITTOJIHEHUE
PUCYHKOB MO YCJIOBHUSIM 3aJ]1a4

Tena v moBepxHo-
CTHU BpAIlICHUS.

O3HakOMJIEHHE C BUAMHU TeJ BpalleHus, GopMynupoBaHUe
UX ONPEIEIECHUN U CBOUCTB.
@opMyIMPOBAHUE TEOPEM O CEYEHUU 1Iapa IUVIOCKOCTBIO U
IUIOCKOCTH, KacaTelbHOM K cdepe.
XapakTepucTuKa U N300pakeHHe TeJl BPALCHUs, UX pa3-
BEPTKH, CCUCHUS.

Pemrenue 3a1a4 Ha MOCTPOEHUE CEYEHUM, BBIYUCIIE-
HUE JUIMH, PACCTOSIHUM, YIIIOB, miomaaen. [Iposenenne no-
Ka3aTeJbHBIX PACCYXKACHUM NPU PEIICHUH 3a4ad.

[IprmeneHne CBOWCTB CUMMETPHH NPH PELIECHUH 3a-
Jla4 Ha TeJla BpallleHusl, KOMOWHAIUIO Tell.

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

N3mepenus B
T€OMETPHH.

O3HakoMJICHHE C TTOHATHSIMU IUIONIaA U 00beMa, aKCHO-
MaMH U CBOMCTBaMH.
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Pemenue 3a1a4 Ha BRIYMCIICHUE TUIOMIAAEN TUIOCKUX
buryp ¢ npuMeHeHHEM COOTBETCTBYIOMUX (hopMyI U (ax-
TOB U3 IJIaHUMETpUH. M3yueHre TeopeM O BbIYUCIEHUU
00BEMOB TIPOCTPAHCTBEHHBIX TEJN, PEIICHUE 3a7a4 Ha MPH-
MeHeHue GopMyJl BeIUKCIeHus o0beMoB. M3ydenue dop-
MYJT JUTsl BBIYUCIICHUS TUTOIIACH TOBEPXHOCTEH MHO-
TOIPAHHHUKOB M TEJl BpaIleHUSI.

O3HAKOMJICHHE C METOIOM BBIYMCIICHHS TUTOIIA A TTOBEPX-
HOCTH cepbl. Perienne 3a1a4 Ha BEIYMCIEHUE TUI0IAAEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Koopaunatsl n O3HakoOMJICHHE C TIOHATHEM BeKkTOopa. M3yueHue ae-
BEKTOPBHI. KapTOBOM CUCTEMBI KOOPJIUHAT B MPOCTPAHCTBE, OCTPOE-
HUE M0 3aJJaHHBIM KOOPAMHATAM TOYEK U IIJIOCKOCTEM,
HaxXO0XJCHHUE KOOpAUHAT ToueK. HaxoxneHue ypaBHeHU N
OKPY>KHOCTH, cepbl, IIIOCKOCTU. Brruncienune paccTostHui
MEXK]1y TOYKAMU.

N3yueHne cBONMCTB BEKTOPHBIX BEJIMYUH, ITPABUII
Pa3JI0KEHUSL BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, Ipa-
BWJI HAXOXKJICHUSI KOOPAMHAT BEKTOpPA B IIPOCTPAHCTBE, MpPa-
BWJI JICICTBUI C BEKTOPAMH, 3aIaHHBIMU KOOPJAUHATAMMU.
[IprmeHeHne Teopun NpU PELIEHNHN 3a/1a4 Ha JICHUCTBUSA C
BEKTOpaMu. M3yueHune cKaasipHOro NpOU3BEACHUS BEKTO-
POB, BEKTOPHOT'O YpaBHEHUS NPSIMOU U TIOCKOCTH. [Iprume-
HEHHE TEOPUU IIPU PELICHUN 3a]1a4 HA IEUCTBUS C BEKTO-
paMu, KOOPJAUHATHBIN METOJ, TPUMEHEHHUE BEKTOPOB JJIsI
BBIYMCJIEHUS BEJIMUHH YIJIOB U paccTOsIHUN. O3HAaKOMJICHHE
C JOKA3aTeNbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PAaCHOJIOKEHUU MTPAMBIX U TUIOCKOCTEM C UCIIOJIb30BAHUEM
BEKTOPOB.

8. ONMCAHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECHHEYEHUS OBPA30OBATEJIBHOI'O ITPOLHECCA
MMPOI'PAMMBI YUEBHOMN JUCIHUMJIAHBI OYIL.03. MATEMATHKA

OcBoeHnue padoueit nporpammel yueOHo nuctuiuinabl OYI1.03. MaremaTtuka npeamno-
JaraeT HaJlnuue B MpodeCCUOHAIbHOW 00pa30BaTeNbHONM OpraHu3aluy, peatnu3yrolle oo-
pa3zoBaTeNbHYI0 IPOrpaMMy cpefiHero obiiero odOpazoBanus B npeaenax ocBoenus OITOIT
CIIO Ha 6a3ze OCHOBHOTO 001Ier0 00pa3zoBaHMs, yUeOHOr0 KaOWHETa, B KOTOPOM HUMEETCSI
BO3MOXHOCTh 00€CTIEUUTh CBOOOHBIN MOCTYN B MIHTEpHET BO BpeMsi yueOHOTO 3aHSATUS U
B [IEPHO]I BHEYUEOHOM ACSITEIIbHOCTU 00YyYarOIIuXCsl.

B cocTtaB yueOHO-METOMUYECKOTO U MaTEPUATHLHO-TEXHUIECKOTO 00ECTICUCHUS POTPaM-
MbI yaeOHo# quctiuminabl OYI1.03. MaremaTtuka BXOJIAT:
* MHOTO(YHKIIMOHAJIBHBIN KOMIUIEKC TIPEToaBaTes;
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* HarJISIHBIC TOCOOMS (KOMIUIEKTHI yUeOHBIX TA0JIHII, TUTAKATOB, IOPTPETOB BBIIAI0-
IIUXCSI YUCHBIX, [TOITOB, TUCATENEH U JIp.);

* MH()OPMAIMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA;

* 3KpaHHO-3BYKOBBIE IIOCOOMS;

* KOMIUIEKT TEXHHYECKOW JOKYMEHTAIIUK, B TOM YHCJIC TACTIOPTa Ha CPECTBA 00y1e-
HUS, HHCTPYKIIMH 10 X MCTIOJIh30BAHUIO M TEXHUKE O€30MMaCHOCTH;

* OuOmmoTevHbIr HOHI.
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ot 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ uzm. Ot 19.12.2016).

[Ipuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «O6 yrBepxkaeHuu ¢enepaib-
HOT'O TOCYJIapPCTBEHHOT0 00pa3oBaTEeIbLHOIO CTaHIapTa cpeaHero (IoJiHoro) oouiero oopa-
3oBaHus» (3apeructpuponad B Muntocte PO 07.06.2012 Ne 24480).

IIpuka3z MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®enepanun ot 29.12.2014
Ne 1645 «O BHecenun usmenenuil B Ilpuka3 MunucrepcTBa oOpa3zoBaHusi U Hayku Poc-
cutickot deaeparuu ot 17 mas 2012 1. Ne 413 "OO6 yrBepkaeHHN (PeaepalbHOrO T'oCy-
JAPCTBEHHOI'0 00Pa30BaTEILHOTO CTaHIapTa CpeaHero (IMOJTHOr0) o0IIero o0pa3oBaHuUs».

[Tpukxa3z MunuctepcTBa obpazoBanus u Hayku Poccuiickoit denepanuu ot 31.12.2015
r. Ne 1578 «O BHeceHun M3MeHEHUN B (eiepalibHBIN TOCYIapCTBEHHBIN 00pa30BaTeIbHbBIN
CTaHJapT CpeaHero o0mero oopa3oBaHus, YTBEPKAEHHBIN MPHUKa3oM MUHHUCTEPCTBA 00pa-
30BaHus U Hayku Poccuiickoit ®eneparmu ot 17 mas 2012 r. Ne 413».

[Tucemo JlemaprameHTa rocyJapCTBEHHOW MOMUTUKUA B cepe MOATOTOBKU padbodyux
kaapoB u {10 Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHanuu mno opra-
HU3AIMK TIOJIYYEHUSI CpeTHEro o0Iero oopa3oBaHus B Ipejienax OCBOCHHsI 00pa3oBaTellb-
HBIX MPOrpaMM CPEIHEro MpoPecCHOHAIBHOI0 00pa3oBaHUs HAa 0a3e OCHOBHOI'O OOIIEIro
o0pa3oBaHus C y4eToM TpeOoBaHMU (emepaibHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX
CTaHJAPTOB U MOIY4aeMOi CIEIHATFHOCTH CPETHETr0 PO eCCHOHATHFHOT0 00pa30BaHUS».

[TpumepHast ocHOBHasi oOpa3oBaTelbHAs MIporpaMma CpeIHero olIiero oopa3oBaHus,
oJl00peHHas penieHueM (enepanbHOro yueOHO-METOUYECKOT0 00bEIUHEHHS TI0 O0IIeMy
oOpa3oBaHuto (MpoToKoia oT 28 utons 2016 r. Ne 2/16-3).

bawmarxos M.U. MaremaTuka: KH. JJIs TIpenoiaBaTessi: MeTol, mocobue. — M., 2013
bawmarose M.U., Ivicanos LII.1. Metoauueckoe nmocobdue 1y moaAroroBku k EI'D. —
M., 2011.
HNurepHer-pecypce
www.fcior.edu.ru (MapopmManmoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MATEPHAIIBI).
www.school-collection.edu.ru (Eaunas kosutekiuu nudpoBBIX 00pa3oBaTEIbHBIX PECyp-
COB).
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