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(ITpuxa3z Muno6puayku Poccun ot 17.05.2012 Ne 413 (pen. ot 29.06.2017) «O0 yTBepkaeHUU
(benepaabHOro rocyIapCcTBEHHOIO 00Pa30BaTEeIbHOIO CTaHAApTa CPEIHEro oOLero oopa3oBaHUs»
(3apeructpupoBano B Muntocte Poccuu 07.06.2012 Ne 24480);

— IlpumepHON mNporpaMMsbl, PeKOMEHJOBaHHON PenepanbHbIM TOCYJApPCTBEHHBIM AaBTOHOMHBIM
yupexenueM «DenepanbHblii THCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «OUPO») ansa peanusa-
IIMM OCHOBHOMH mpodeccuonansHoi o6pazoBarenbHoi nporpammsel CI1O Ha 6a3ze ocHOBHOrO 0011Ie-
ro o0pa3oBaHus C MOTyYEeHUEM CcpeHero odmiero oopazoanus (mpotokon Ne 3 ot 21 uroms 2015 r.
Peructparnmonnsiit Homep perieH3uu 377 ot 23 uronsg 2015 r. ®I'AY «DUPO»);

— MeToanueckux peKOMEHJalMi 1Mo pa3paboTKe U peau3allui aJalTHPOBAHHBIX 00pa3oBaTeib-
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1. IOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamMma y4eOHOM JUCIUILTMHBI «MaTeMaTHKa» MpeJHa3HaYeHa Ui OCBOCHUS
MPOrPaMMBbI MTOATOTOBKH CIIEIIUAIMCTOB CPEAHETO 3B€HA Ha 0a3e OCHOBHOIO OOMIET0 00pa30BaHUS
NP MTOJTOTOBKE CIEHUATHCTOB TEXHUYECKOTO MPOQMIIS C MOIydeHUEM CPEeIHero odmero oopa3o-
BaHU U peanusyeTcs Ha 1 Kypce ouHOo# (popmbl 0OydeHusl.

Pabouas nmporpamma paspadbortana Ha ocHoBe: TpeboBanuit ®I'OC cpennero oduiero oopazo-

BaHUs, MPEABSBISIEMBIX K CTPYKTYpE, CONCPKAHUIO U Pe3yIbTaTaM OCBOCHUsS YIeOHOU TUCIUTLIN-
Hbl «MaTtemaTrkay; PekoMeHaanuii o opraHu3aiuy MOTYYCHHs CPETHETO 00IIero oopa3oBaHus B
mpeJienax 0CBOCHUs 00pa3oBaTeNbHBIX MPOrPaMM CPETHETO MPO(EeCCHOHATBFHOTO 00pa3oBaHus Ha
0a3e OCHOBHOI'0 001Iero 00pa3oBaHus ¢ y4eToM TpeOoBaHUi (elepaIbHBIX TOCYIapPCTBEHHBIX 00-
Pa30BaTENbHBIX CTAHJAPTOB M TOJY4aeMON CHEIHAIbHOCTH CPEIHEro mpodecCHoHaIbHOro o0pa-
30BaHMs (MMCbMO JlemapTaMeHTa rocyJapCTBEHHOM MOJIMTHKHN B c(epe TOArOTOBKHA PabOvYmX Kal-
poB u JITTO Muno6puayku Poccun ot 17.03.2015 Ne(06-259).

Jlannast paboyasi mporpaMMa YYUTHIBACT BO3MOKHOCTH pealn3alii y4eOHOro Matepuana u
CO3/aHMSI CIICIUATBHBIX YCIOBUN JII WHBAIUIOB U JIMII C OTPAHHYCHHBIMH BO3MOXHOCTSMU 3]10-
poBbs (nanee — OB3).

OO6yuenne wunHBaMAOB W Jjull ¢ OB3 ocymecTBisieTcss € y4eToM OCOOCHHOCTEH
NCUXO(HU3UYECKOTO Pa3BUTHSI, WHAMBHUIYAIbHBIX BO3MOXXHOCTEH M COCTOSIHHS 3JI0POBBSI TaKHX
oOyuaromuxcs. B Quiumane co3maroTcsl CrelUalbHbIC YCIOBHS JUISL TOJYYEHHUS CPEIHEro
poeCCUOHATILHOTO 00pa30BaHMs OOYUYAIOIIMMHUCS C OTPAHHYCHHBIMH BO3MOKHOCTSIMHU 370POBBS
(Hactpb 10 crathu 79 denepanbHoro 3akoHa ot 29 nexadbps 2012 r. N 273-d3 «O6 obpa3oBanuu B
Poccuiickoit denepanumy).

OO0pazoBarenbHbIi Mpoliecc At HHBAIKUI0B U il ¢ OB3 ocyiiecTBiaseTcs: B €JUHOM IMOTOKE

CO CBEPCTHHKAMH, HE HMEIOLUMHU TaAKUX OTPaHUYEHUH.
Pabouas mporpamma MOKeT OBITH peajn3oBaHa ¢ IPUMEHEHUEM 3JIEKTPOHHOTO O0y4YeHMs,

JVICTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH B MPEAYCMOTPEHHBIX 3aKOHOJATEIHCTBOM (hop-
Max OOy4YeHHs WJIM TPU MX COYETaHWH, TIPU MPOBEIACHUN YYEOHBIX 3aHATHH, MPAKTUK, TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH, IIPOMEKYTOYHOH aTTECTAIUU 00YJaIOIIIXCSI.

Copneprxanue pabodeil mporpaMmsl «MaTeMaTHKay HaMPaBIEHO HA TIOCTHKEHUE CIETYIONIUX

neJsen:

+ obecrieyeHue CcGHOPMHUPOBAHHOCTHU IMPEJICTABICHUH O COLMANBHBIX, KyJIbTYPHBIX U HCTOpH-
4eCKHUX (PaKTOpax CTAaHOBJIEHUS MaTEMaTHKHU;

*  MBIIJICHHUS;

+ obecrieueHue cHOPMUPOBAHHOCTH YMEHHUH NMPUMEHSATH TOTYYCHHBIC 3HAHHS MPH PEIICHUH
pa3INYHBIX 3371a4;

« oOecrieueHue Cc(HOPMHUPOBAHHOCTH TIPEACTABICHUH O MaTeMaTHKe Kak dYacTh oOIme-
4eJI0BEYECKON KYJIbTYphl, YHUBEPCATILHOM SI3bIKE HAyKH, MO3BOJISIIOIEM ONUCHIBATH M U3Y-

YaTh peabHbIe IPOIIECCHI U SBICHUS.

B pabouyto nporpammy BKJIIOUEHO COZEp)KaHUE, HAllpaBlIeHHOE HA (hopMUpOBaHHE Y 00yda-
IOLIUXCST KOMIIETEHIMH, He0OXOqUMbIX Jiisi kauecTBeHHOro ocBoeHus [IIICC3 Ha 6a3e ocHOB-
HOT0 00111ero 00pa3oBaHus C MOJy4YEHUEM CpPeHEro o0IIero oopa3oBaHusl; MPOrpaMMBbl MTOATO-
TOBKH KBAIU(UIIMPOBAHHBIX Pab0UMX, CITy>KaIIHX.

OOuue nenu n3yyeHus MaTeMaTUKU TPaJAULUOHHO PEATU3YIOTCS B UETHIPEX HANPABJICHUAX:
1) oOmree mpencTaBieHue 00 UAESIX U METOaX MaTeMaTHKH;
2) MHTEJJICKTYaJIbHOE Pa3BUTHE;
3) oBiageHHE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMHU U YMEHUSIMH;
4) BOCHUTATEILHOE BO3JICHCTBUE.



Copepxanuie y4eOHON AMCHMILIUHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH COJEp-

XKaTeJIbHBIMU JIMHUSAMU O6yquI/IH MaTE€MaTHKE:

anreOpanyeckasi TMHUS, BKIIOYAIOIIAsi CHCTEMAaTU3aIMI0 CBEICHUI O YuCliaX; U3y4yeHHue Ho-
BBIX U 0000IIEHNE paHee U3yYCHHBIX ONepaluii (BO3BEJICHNE B CTEIIEHb, U3BIICUCHUE KOPHS,
Jorapu(pMUpPOBaHNE, CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC U OOpaTHBIE K HHUM); U3Yy4ECHHUE
HOBBIX BUJIOB YHCJIOBBIX BBIPAKCHHH U (OPMYII; COBEPIICHCTBOBAHUE MPAKTHUECKUX HABBI-
KOB M BBIYMCIMTEIBHON KYJIbTYphI, PACIIMPEHHE U COBEPIICHCTBOBAHUE alreOpanvyeckoro
anmapara, CQOpMHUPOBAHHOIO B OCHOBHOM ILIKOJIE, U €r0 IPUMEHEHHE K PELICHUIO MaTeMaTH-
YECKUX M IIPUKIAIHBIX 3a7a4;

TEOPETUKO-(PYHKIMOHAIbHAS JIMHHUSA, BKIIOYAOLIAs CUCTEMATU3alUI0 U PacIlUpEeHue CBele-
HUI O (YHKIHAX, COBEPUICHCTBOBAHME TpapUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH
UIeSIMU U METOJJaMH MAaTEMaTUYeCKOrO aHAJIM3a B 00beMe, MO3BOJISIONIEM HCCIIEJ0BATh JJIe-
MEHTapHbIe (PYHKIIMM U pelaTh MpOCTeHIIne reoMeTpudeckue, Gu3ndeckue u Ipyrue npu-
KJIaJIHbIE 3aa4H;

JUHMUS YPaBHEHHUH M HEPABEHCTB, OCHOBAHHAs HA IIOCTPOCHHUU M HUCCIEJOBAaHMM MaTeMa-
TUYECKUX MOJEJEH, epecekaronascs ¢ anredpanuyeckoi U TeopeTUKo-(yHKIIMOHAIBHON M-
HUSIMH U BKJIFOYAIOILAsl PAa3BUTHE U COBEPILEHCTBOBAHUE TEXHUKH alre0pandyeckux npeolpa-
30BaHMM Ui pELICHUs YPABHEHUH, HEPABEHCTB M CUCTEM; (POPMHUPOBAHHME CIOCOOHOCTH
CTPOUTH M UCCIEN0BATH IPOCTEHIINE MAaTEMATHYECKUE MOJEIN IIPU PEUICHUH IPUKIIAIHBIX
3a/1a4, 3aJ1a4 U3 CMEXHBIX U CIICHHUAJIBHBIX JTUCHHUIIINH;

reoMeTpUYECcKas JIMHUS, BKITFOUAIOIAsl HATIISIHBIE MTPEICTABICHHUS O TIPOCTPAHCTBEHHBIX (pH-
rypax W U3y4eHHE MX CBOWCTB, (POPMHUPOBAHHME W Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaxKe-
HUS, Pa3BUTHE CIIOCOOOB F€OMETPUUECKUX M3MEPEHUH, KOOPANHATHOTO U BEKTOPHOI'O METO-
JIOB JJI PELICHUS MaTEMaTUYECKUX U IIPUKIIAJAHBIX 33/1a4;

CTOXaCTUYeCKasl TMHUS, OCHOBAaHHAs HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH, MpeicTaBIeHNi
0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAOIIETr0 MUPA.

B tematnueckoM miaHe pabodeil mporpamMmbl yueOHbIM MaTepHuai npecTaBieH B (opMme de-

peAyIOLIErocs: pa3BepThIBAHNS OCHOBHBIX COJIEPKaTENIbHBIX JIMHUN (anredpanyeckoil, TEOpeTUKo-

(GyHKIIMOHAIBHOW, ypaBHEHUI U HEPABEHCTB, FTEOMETPUUECKOM, CTOXaCTUYECKOM).

VYuebnas nucnuriuHa «MaTeMaTukay SBISETCS YIEOHBIM MPEIMETOM 0053aTeIbHON TMpe/I-

MeTHOU obnactu «Maremaruka u uHpopmaruka» OI'OC cpennero obmiero o6pa3oBaHus.

OcBoeHue COACPpIKaHUA yqe6H0171 JUCHUILIMHBL «MarteMaTuka» obOecrieynBaeT JOCTHIXKCHUC

00YYaIOUIMMUCS CIECAYIOIIUX Pe3yabmanmos:
JUYHOCHHBIX:

- cthopmMHupOBaHHOCTH TPEACTABIEHUH O MAaTeMaTHKE KaK YHHBEPCATbHOM S3bIKE HAYKH,
CpEICTBE MOJICTTUPOBAHUS SIBIICHUN U TIPOIIECCOB, UEAX M METOJIaX MATEMATHKH;

- TIOHMMaHHE 3HAYMMOCTH MaTE€MaTHUKH IS HAyYHO-TEXHMUYECKOro mporpecca, chopmupo-
BAaHHOCTh OTHOIIICHMSI K MaT€MaTHKE KaK K YacTH OOIIEYeIOBEUECKON KYJIbTYPhl Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATHUKH, YBOJIIOLIUEH MaTEMaTHYECKUX HICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaXEHUS, aJTOPUT-
MUYECKOU KYJIbTYPHl, KpUTUYHOCTH MBIIICHUSI HA YPOBHE, HEOOXOAMMOM I Oymymiei
npohecCHOHANBEHOM NeTeNbHOCTH, JUIS TPOJOIKEHHSI 00pa30BaHus U caMO0Opa30BaHUs;

- OBJaJICHWE MAaTEeMATUYECKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMUA B MTOBCEIHEBHOM
KU3HU, JUUIsI OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYUHBIX AMCLUMIUIMH U TUCIUIUIUH MpO-
(dbeccHoHANBHOTO TWKJIA, IS TOJYy4YeHHUss oOpa3oBaHUS B 00JIACTAX, HE TPEeOyIOMUX
yIIyOJICHHON MaTeMaTHYeCKON MOATOTOBKH;

- TOTOBHOCTHh M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTS-

’KEHHUH BCEH JKU3HH; CO3HATEILHOE OTHOILIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIIo-
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BHIO YCIICITHOM PO eCCHOHATbHON U OOIIECTBEHHOH ACSITEIHHOCTH,

TOTOBHOCTb M CITOCOOHOCTBH K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM JEATEIhb-
HOCTH;

TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHHKaMU B o00pa-
30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-MCCIEA0BATEIHCKOM, MPOSKTHON U JPYTUX
BHUJIAX JCATCIBLHOCTH,

OTHOIIIEHHUE K MPO(PECCHOHAILHON NeATEILHOCTH KaK BO3MOYKHOCTH YYacTHs B PEIICHUHU
JUYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOJIeM;

mem anpedmemnbtx:

YMEHHUE CaMOCTOSITEIILHO ONPEIEIISATh IEeTH IEATEIbHOCTH U COCTABIIATH IUIAHBI JCATENb-
HOCTH; CaMOCTOSITEIHHO OCYIIECTBIIATH, KOHTPOJIMPOBATH U KOPPEKTHPOBATH JCATEIIb-
HOCTb; UCIIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI JJIsI JOCTHKCHUS IMOCTABICHHBIX IENIeH U
peaM3ainy MIAHOB JACSITeIbHOCTH; BRIOUPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYa-
USIX;

YMEHHUE POJAYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM JCSATENb-
HOCTH, YYUTHIBATh TMO3UIUHU JIPYTUX YYACTHUKOB JESATEIBHOCTH, 3PPEKTUBHO pa3periarh
KOH(JIUKTHI;

BJIJICHUEC HABBIKAMU TI03HABATEJIBHOM, y4eOHO-HMCCIICOBATEIILCKONH M MPOCKTHOW Jes-
TETHHOCTH, HABBIKAMH pa3pelIeHus MpoOjeM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSI-
TETHHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTHUSCKUX 3a]1a4, IPUMCHEHUIO PA3IMYHBIX Me-
TOJIOB TIO3HAHMUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW HH(OPMAIIMOHHO-TIO3HABATEIILHOU JesI-
TEIHHOCTH, BKJIIOYasi YMEHUE OPHUEHTUPOBATHCS B PA3TUYHBIX MCTOYHUKAX WH(OpMAIIUH,
KPUTHYECKH OIICHUBATh U MHTEPIPETHPOBATH HH(DOPMALINIO, TTONYUYaEMYIO U3 Pa3IUnYHBIX
HUCTOYHUKOB;

BJIa/ICHUE S3bIKOBBIMH CPEACTBAMU: YMEHUE SICHO, JIOTHYHO M TOYHO U3JIaraTh CBOIO TOUKY
3peHusl, UCTIOIh30BaTh a/IEKBATHHIE SI3LIKOBBIE CPEICTBA;

BJIQJICHUE HABBIKAMHU TI03HABATEIHLHOW PEIICKCHUM KaK OCO3HAHUS COBEPINACMBIX JCH-
CTBUH ¥ MBICIIUTEIHHBIX MPOIIECCOB, MX PE3YJIHTATOB U OCHOBAHUM, TPAHUI] CBOCTO 3HAHHUS
Y HE3HAHUS, HOBBIX MTO3HABATEIILHBIX 33J1a4 U CPEJICTB JIUIS UX TOCTHKEHUS;
[EJICYCTPEMIICHHOCTh B TIOMCKAX W MPUHITHH PEIICHHUA, COOOPA3UTEIIbHOCTh M WHTYHIINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIPUHUMATEH KPacoTy U
TapMOHUIO MUDA;

npeomemmuuix:

c(hOpMUPOBAHHOCTH MPECTABICHUH O MaTeMaTHUKe KaK YaCTH MHUPOBOM KyIbTyphI M Me-
CTe MaTEMaTUKH B COBPEMEHHOW IUBWIM3AIUH, CIIOCO0aX OMUCAHUS SBJICHUH PEaTbHOTO
MHpa Ha MAaTEMaTHYECKOM SI3BIKE;

c(hOpMUPOBAHHOCTH TPEACTABICHUN O MaTEMaTUYECKHX MOHATHUAX KaK BAXKHEUIINX Ma-
TEMaTUYECKUX MOJIEIISX, MMO3BOJIAIONINX OMHUCHIBATh U U3Y4aTh Pa3HbIC MPOIECCH U SBIIC-
HUS; TOHUMaHHE BO3MOKHOCTH aKCHOMATUYECKOTO MOCTPOCHHSI MAaTEMAaTUYECKUX TEOPUIA;
BIIQJICHUE METOJIaMH JI0KAa3aTEIbCTB M AITOPUTMOB PELIECHUS, YMEHUE UX MPUMEHSTH,
MPOBOJIUTH JTOKA3aTEJIbHBIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTaHJIAPTHBIMU MIPUEMAMU PELICHUS PAllMOHATIBHBIX U UPPALMOHATIBHBIX, TTOKa-
3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM; HC-
MIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM, B TOM YHCIIE JUISl IOMCKA ITYTH pelle-
HUS U WJUTFOCTPALIMM PELICHUS] YPAaBHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATHUAX MaTeMaTUYECKOT0 aHau3a U

UX CBOICTBax, BJIaJIcHHE YMEHHUEM XapaKTepHU30BaTh MOBeAEHHE (PYHKIIMM, MCIOIb30Ba-
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HUE TIOTYICHHBIX 3HAHHWH JUIsl ONTUCAHKS M aHAJIM3a PEaIbHBIX 3aBUCUMOCTEH;

- BIJIQJICHHE OCHOBHBIMHU IMOHATHSAMH O TUIOCKHUX U MPOCTPAHCTBEHHBIX T€OMETPUICCKUX (H-
rypax, X OCHOBHBIX CBOHCTBaX; C()OPMHUPOBAHHOCTh YMEHHsI PACIIO3HABATh T€OMETpHYe-
ckue (Urypel Ha Yeprexax, MOJEISAX M B pPEaTbHOM MHUpPE; MPUMECHEHHE W3YYCHHBIX
CBOMCTB TeoMeTprudecKuX GUryp u GOpMyIl ISl PeIISHUS] TEOMETPUYECKHX 3a/1a4 U 33]1a4
C TIPAKTHUYECKUM COJIEPIKAHUEM;

- c(hopMHpPOBAaHHOCTH MPEICTABICHHUHA O TIPOIECCaX U ABJICHUIX, HMEIOIUX BEPOSTHOCTHBIM
XapakTep, CTaTUCTHYCCKHX 3aKOHOMEPHOCTSX B PEATbHOM MHPE, OCHOBHBIX IOHSTHSIX
9JICMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMCHHH HAxXOJIUTh W OIICHHBATH BEPOSTHOCTH
HACTYIUICHHS COOBITUH B IPOCTCHINNX MPAKTHYECKUX CUTYALHUSIX U OCHOBHBIC XapaKTepH-
CTUKH CIIy9aliHbIX BEJIMYWH;

- BIIQJICHWE HABBIKAMH HCIIOJIH30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM TPU PEIICHUH
3a7ad4.

[Tpu peanuzanmu coaepxanus o01IIe00pa3oBaTeIbHON YIeOHON AUCIUIUTMHBI «MaTeMaTuKa»
MaKCHUMalibHasi yueOHasi Harpy3ka oOydJaromuxcs cocrapisier — 351 gac. M3 Hux aynutopHas (00s-
3aTelibHas) Harpy3ka oO0y4aroluxcs, BKIItoYasi MPpakTHIeCKUe 3aHsIThs — 234 4aca; BHeayIUTOPHAs
camocrosTenbHas pabota obyvaromumxcs — 117 yacos.

JlaHHas TUCHMITIMHA M3y4aeTcs [Ba cemectpa. MToroBoir popMoii KOHTPOJIS SBISIETCS 3K3a-
MEH.



2. TemaTuyeckuii mJIaH y4eOHOH TUCHUNIMHBI

Koun-Bo ayaut yac

Makec. .
HaumenoBanue ConeprxarenbHbIe npH 04HOH Gop- | Cam. pab.
Harpyska
pa3zenoB U TeEM JIMHUU by Me 00y4CHHs CTYX, 4ac
CTYI., 4ac
Bcero
1 cemecTp 153 102 51
BBenenue 3 2 1
Pasznea 1. PazBurue mousiTus o
Anrebpandeckas 18 12 6
yucie
Pa3nen 2. Kopum, crenenn u | AnreOpanueckas,
Jorapumbl TEOPETHKO- 39 26 13
(GyHKIMOHATBHAS.
Pa3nen 3. OcHOBBI TPUTOHO- | AnreOpanueckas,
MeTpHHU TEOPETUKO-
(byHKIMOHATBHAS, 48 32 16
YpaBHEHUH U
HEPaBEHCTB
Anrebpanyeckas,
TEOPETUKO-
3.1 OcHOBHBIE TOHATHS TPUTO-
(byHKIMOHATIBHAS, 9 6 3
HOMETpPUHU .
ypaBHEHUH U
HEpaBEHCTB
Anrebpanueckas,
TEOPETUKO-
3.2 IIpeoOpa3oBaHusi TPUTOHO- P
. (GyHKIMOHATIbHAS, 21 14 7
METPUYECKUX BBIPAKEHUIN .
ypaBHEHUH U
HEPaBEHCTB
Anrebpanueckas,
TEOPETUKO-
3.3 TpuroHoMeTpu4eCcKue ypas-
(byHKIIMOHATBHAS, 18 12 6
HEHHS ¥ HEPABEHCTBA .
ypaBHEHUH 1
HEPaBEHCTB
Pa3znen 4. ®yHkumuu, UxX cBO¥- TeopeTtuko- 36 24 12
CTBA M rpauKu byHKIMOHATBHAS
4.1 OGnacTh onpeneneHus, TeopeTtuko-
MHO’KECTBO 3HAUE€HUH U rpadu- |PyHKIMOHAIbHAS 15 10 5
KU DJIEMEHTAPHBIX (YHKIHH.
4.2 CreneHHble, MoKazarenbHasd,| TeopeTuko-
norapupmMuyueckKas, TPUTOHO-| P YHKIIMOHATbHAS 21 14 7
MeTpu4ecKre (HyHKIIMH
Paznen 5. KomOumnaTopuka.
P Croxactuyeckas 24 16 8

CrarucTuka W Teopusi Bepo-
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Kon-Bo aynut uac
Makec. .
Haumenosanue ConeprxarenbHble ALDYK npu 04HOi Gop- | Cam. pao.
Har a
pa3zaesoB U TeM JIMHUU by Me 00ydeHHUsI CTyJ, 4ac
CTYZ., 4ac
Bcero
ATHOCTEH
5.1 KomOunaTopuka CroxacTudeckas 9 6 3
2 cemecmp 198 132 66
5.2 DnemeHThl Teopuu BepodT-| CToxacTuyeckas 6 4 5
HOCTEN
5.3 Dnementsl MatemaTuueckoi| CroxacTuyeckas 9 6 3
CTaTUCTHKH
P 6. Y -l Y i
azzeJ PaBHeHUsI M Hepa paBHEHHI U 33 29 11
BEHCTBA HEPaBEHCTB
6.1 V v i
panHeHI/Iﬂ U CHCTEMBI paBHEHHI U 21 14 7
ypaBHEHHIA HEPaBEHCTB
6.2 H v i
€paBEeHCTBA paBHEHHI U 12 3 4
HEPaBEHCTB
Paznen 7. H -/ Teoperuko-
| ayajia MaTeMaTH pEeTHK 60 40 20
YecKOro aHAJIHu3a byHKIMOHATBHAS
7.1 IlocnenoBaTenbHOCTH TeopeTtuko- 6 4 5
(GyHKIMOHATBHAS
7.2 IlpousBonmHas QyHkuuu.| TeopeTuko- 30 20 10
IIpuMeHeHne Mpou3BOIHOM. (GyHKIIMOHAIbHAs
73 U - T -
HTETpajl M €ro HpHuMeHe €OPETHKO 24 16 8
HUE (GyHKIIMOHATIbHAS
P 8. 1T -| ['eome e
azzeJ psiMble M IIOCKO MeTpUIecKast 30 20 10
CTH B IPOCTPAHCTBE
P 9 M I'eome ec
azzeJ HOTOTPAHHUKH M MeTpUIecKast 39 26 13
KpYyIJble Teja
9.1 MHororpaHHuKH I'eomeTpuueckas 15 10 5
9.2 Tena u moBepxHOCTH Bpa-| ['eomeTpuueckas 12 8 4
HICHUS
9.3 UsmepeHus B reoMeTpUn I'eomeTrpuueckas 12 8 4
Pazpen 10. K
et OOpAMHATEL W I'eomerpuueckas 21 14 7
BEKTOPBI
Hroro 351 234 117




3. Conepsxkanue y4eOHOM QM CHUTIIUHbBI

BBenenue
MaremaTnka B Hayke, TEXHUKE, SKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTHUSAX U IpaK-
TUYECKOM NesTenbHOoCTH. Llenu u 3amaun n3ydeHus: MaTeMaTuku npu ocBoernu npodeccuii CITO u
cnenuanbHoctei CIIO.
CamocrositeqbHass padora Nel(14)
CooOurenne no teme: «MaremMaTuka B HayKe, TEXHUKE, SKOHOMHKE, UH()OPMALIMOHHBIX TEX-
HOJIOTUSIX U PAKTHYECKOU I€ATEIbHOCTH
Tema 1. PazBuTHe NOHATHSA 0 YK CIIE
Llenbie u panuvoHalmbHBIE yHcha. JleWCTBUTENbHBIC 4HCHa. [IpubnusiceHuvie GblYUCTEHUSL.
Komnnexchvie wucaa.
IpakTuyeckoe 3ansaTue Ne 1
OkpyriieHHe W CpaBHEHHUE ACHCTBUTEIBHBIX uucen. [IpuOiamkeHHbIE BBIYUCICHUS C ITOMO-
e MK.
IIpakTuyeckoe 3ansiTue Ne 2
Pelenue npukinagHeIx 3a1a4 Ha POLEHTHI.
CamocrositesibHas padora Ne2(24)
OrnopHbIil KOHCTIEKT 0 TeMe: «Llepie U parmoHaIbHbIE YUCTAY.
CamocrosiTesibHas padora Ne3 (24)
JlomaniHss KoHTpoJibHasA padoTa o teme: «lIpubnuxénnplie BbrunciaeHus ¢ nomouibo MKy.
CamocrosiTesibHas padora Ned (24)
CooOmienus no Teme; «KomruiekcHbie ynciaa. GopMbl 3alTMCH KOMITJIEKCHBIX YHCET.

Tema 2. Kopumn, crenenu u jorapupmsl
Kopuu u crenenu. KopHn HaTypanbHON CTENEHH U3 YHCiIa U UX cBolcTBa. CTENeHu ¢ panuo-
HaJIbHBIMU TI0Ka3aTeNsIMU, UX cBoWcTBa. CTENeHu C NEeHCTBUTENbHBIMU NOKa3aTesiMu. Ceoticmea
cmenenu ¢ 0eticmeumenbHbiM NOKA3amesem.
Jlorapudgm. Jlorapudm umcna. OcHoBHOE morapudmuueckoe TOXAeCcTBO. JlecsaTuuHble WU
HaTypayibHble orapu@msl. [IpaBuna aelictuii ¢ norapupmamu. Ilepexos Kk HOBOMY OCHOBAHHMIO.
[IpeoOpa3zoBanue anreOpandeckux BblpakeHH. IIpeoOpa3oBaHue palMOHAIBHBIX, Hp-
palMOHATIBHBIX CTETIEHHBIX, TOKAa3aTeIbHBIX U JIOTapU(MUUECKUX BBIPAKECHUH.
IIpakTnueckoe 3ansaTne Ne 3
Brruncnenue kopHell ¢ HaTypanbHbIM Moka3aTeneMm. [IpeoOpa3oBaHue HpparOHATIBHBIX
BBIPAKCHUM.
IIpakTuyeckoe 3ansaTue Ne 4
Bbruncnenue creneHell ¢ paluMoOHaNbHBIM TOKaszateneM. IIpeoOpa3oBaHue CTENEHHBIX
BBIPAKECHUI.
IIpakTHyeckoe 3ansaTHE Ne 5
Brruucnenue norapupmoB ymcia.
IIpakTnueckoe 3ansaTue Ne 6
[TpeoOpa3zoBanus orapuGMUUIECKUX BBIPAKEHUN
CamocrosiTesibHas padora NeS5(24)
OnopHbIi KOHCHEKT Mo Teme: «KOpHU U cTeneHn.
CamocrosiTesqbHast padora Ne6(24)
JomamrHsisi KOHTpoOJbHass pabora 1o TeMe: «BBIYMCIIEHHE CTENeHeW ¢ HaTypalbHBIM
IIOKa3aTeIeM».
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CamocrositesbHast padora Ne7 (24)
OnopHBIiA KOHCTIEKT 10 TeMe: «O0001eHrne MOHATHS O TIOKa3aTesie CTEIEHU. ».
CamocrositesbHasa padora Ne§(14)
Coobmenus no teme: « BosuukHoBeHue gorapudmos. [Ipumepsr.»
CamocrosiTesibHas padora Ne9(24)
CooOmienus no Teme: «lIpuMeHeHne NEeCATUYHBIX U HATypallbHBIX Jorapudmos. [Tpumepsr.»
CamocrositesbHast padora Nel((2y)
JlomannHsst KOHTpoJibHas paboTa 1o Teme: Beruncienue gsorapudmoB guciay.
CamocrositesbpHast padora Nell(2y)
JlomamHss KOHTposibHasE pabota mo Teme:» [IpeoOpa3zoBanus norapu@MUUYECKUX BBIpaxKe-
HU.
Tema 3 OcHOBbI TPMTOHOMETPHH
Tema 3.1 OcHOBHBIE IOHATHSI TPUTOHOMETPUH
Panuannas mepa yrna. BpamarensHoe npukeHue. CUHYC, KOCUHYC, TAHI'€HC U KOTaHI'€HC
YHCIIa.
IIpakTuyeckoe 3ansaTue Ne 7
W3mepenue yrioB BpallleHUs B rpajycax U pajuaHax. 3Ha4YeHUsl CUHYCa, KOCUHYyCa, TAHTe€HCa
Y KOTAHI'€HCa YMCIIa.
CamocrositesbHasa padora Ne 12 (14)
OrnopHbIil KOHCTIEKT 10 TeMe: «CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIIa
CamocrositesbHas padora Nel3(2u)
CooOmienus o Teme: «BO3HUKHOBEHHE TPUTOHOMETPUI.

Tema 3.2 IIpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPHYECKHUX
BBIPAKEHH I
OcHoBHbIE TpuroHomerpuueckue toxaectsa @opmynsl npuseneHuss. PopMyIibl CIOKEHUS.
dopmyiel yaBoeHus: @opmyavt nonogunnozo yaia. [lpeodpazoBaHue cCyMMbl TPUTOHOMETPUUYECKHX
(GyHKIMI B IPOM3BECHUE U TPOU3BEACHUS B CYMMY. Boipasicenue mpueoHomempuieckux QyHKyuti
yepes MaH2eHc NON0BUHHO20 apeyMeHmd.
IIpakTHyeckoe 3ansaTHE Ne 8
[Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C IOMOILBIO (POPMYIT IPUBEICHHUS.
IIpakTnyeckoe 3ansaTue Ne 9
[TpeoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAKEHHUH € MOMOIIBIO (OPMYIT CIOXKEHUS, YIIBO-
eHusl.
IIpakTyeckoe 3ansaTue Ne 10
[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI
CamocrosTeabHast padora Nel4(2y)
JomamHss KoHTposibHAs pabora mo Teme: «OCHOBHBIE TPUTOHOMETPUUYECKHE TOXIAECTBA,
(bopMyIIbl TPUBEACHUS
CamocrositesnbHas padora Nel5(3u)
JomaimHsiss KoOHTpoiibHast pabota mo Teme: «lIpeoOpa3oBaHusl TPUTOHOMETPUUECKHUX
BBIPAKECHUI»
CamocrosiTesbHas padora Nel6(2u)
OrnopHBIiA KOHCTIEKT 0 TeMe: «O0paTHbIe TPUTOHOMETPHYECKUE () YHKITHI.

Tema 3.3 TpuronoMerpuyeckue ypaBHeHHUsI 1 HEPaAaBEHCTBA
[Ipocreliliiue TPUrOHOMETPUYECKUE YpaBHEHUs. [Ipocmetiuiue mpuecoHomempuieckue Hepa-
6eHcmaa.
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OOpatHble TpUrOHOMETpUUYECKHE (PYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.
IMpakTnyeckoe 3ansitue Ne 11
Pewenne npocTenImx TPUrOHOMETPUYECKUX YPABHEHUH.
IIpakTnueckoe 3ansaTne Nel2
Pemenne npocTenmmx TpPUroHOMETPUIECKUX HEPABEHCTB.
CamocrositenbHas padora Nel7(2u)
JlomalHss KOHTposbHas paboTta mo Teme: «PemieHune NpocTedIMX TPUrOHOMETPHUUECKUX
ypaBHEHUI»
CamocrositesbHast padora Nel8(2u)
JloMaluHss KOHTpoJIbHas paboTa 1o Teme: «PemeHue npocTefiux TPUroHOMETPUUYECKUX He-
paBEHCTBY
CamocrositesnbHas padora Nel19(2y)
JloMaiHsist KOHTpOJIbHAs paboTa 1o Teme: « T pUroHoMeTpus»

Tema 4 ®yHkuuu, UX cBolicTBa U rpadu
Tema 4.1 O0J1acTh onpeaeIeHUsI, MHOKECTBO 3HAYECHHUI, CIIOCO0BI 3a1aHuil PyHKIIUN

Oyuknun. O65acTh ONpene’eHus U MHOKECTBO 3HaueHui; rpaduk (QyHKIUHU, TOCTPOCHUE
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa ¢(yHKIIME. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHWUYCHHOCTb, MEPHO-
auaHOCTh. [IpoMeXXyTKH Bo3pacTaHus U yOBIBaHUS, HAaHOOJIbIIIEe M HAUMEHBIIIEEe 3HAYCHUS, TOUKH
skcTpemyMa. ['padmdeckas unrepnperanus. [Ipumeps! GyHKINOHATBHBIX 3aBHCHUMOCTEH B peaib-
HBIX TPOLIECCaX M SBICHUSX. Apudmerndeckue onepaunu Han ¢yHKuusmu. CroxHas (yHKIUS
(xommozunus). Ilousmue o Henpepvl6HOCMU DYHKYUU.

Obpamuvie ¢pynkyuu. OONaCTh onpeAenaeHnus U o01acTh 3HaYeHU oopaTHoll pyHkMu. I'pa-
¢buk oOpaTHON YHKLIUH.

IIpakTnyeckoe 3ansaTue Nel3
Haxoxxnenne 3HayeHMs (QYHKUMM 1O 33/JlaHHOMY 3HAQUEHHUIO apryMeHTa, o0jacTu
omnpezeneHus: U 00J1acTu 3HaueHUs pyHKIUN
IMpakTuyeckoe 3anaTue Nel4
[Toctpoenue rpadgukoB Gynkmuu. OnpeneneHne OCHOBHBIX CBONCTB YUCIIOBBIX (DYHKITUH .
CamocrosiTesibHas padora Ne20(2y)

Onopsblil koHCcneKT no Teme: «DyHkiuu. O0nacTh onpeAenaeHus U MHOXKECTBO 3HAYECHUH;
rpaduk ¢pyHkuuu. CBolcTBa PYHKITUIY.

CamocrositenbHas padora Ne21(3u)

JlomaiHsis KOHTposibHas paboTa no Teme: «HaxoxxaeHue 3HaueHust PyHKIMM O 33laHHOMY
3HAYCHUIO apTyMEHTa, 00JIaCTH ONPEACIICHHs K 00JIaCTH 3HAYCHUS (DYHKITHH

Tema 4.2 CreneHnHble, MoOKa3aTe/lbHbIE, JJOrapupMU4YecKre  TPUTOHOMETPHYECKHe
¢pynkuun. O0paTHble TPUTOHOMeTpHYeckre QYHKIUM.

Onpenenenus GyHKIMNA, X CBOHCTBA U TpaUKH.

[TpeoGpaszoBanus rpadukos. [lapamienbHbI MepeHoCc, CHMMETPHUST OTHOCUTENIBHO OCEeH KOop-
JUHAT U CUMMETpPHsI OTHOCUTEIBHO Hadajla KOOPAMHAT, CAMMETPHUSI OTHOCUTEIBHO IPSIMOM Y = X,
pacTsKEHUE U CKATUE BIOJIb OCEH KOOPAMHAT.

IIpakTn4yeckoe 3ansitue Nels

[TocTpoenue rpadukoB CTENIEHHBIX (PYHKITUNA, YTCHHE CBOMCTB.

IMpakTnyeckoe 3ansaTue Ne 16
[TocTpoenue rpadukoB Moka3aTeNbHBIX (YHKIIHM, YTEHUE CBOMCTB.

IpakTnyeckoe 3ansaTue Ne 17
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[TocTpoenue rpadgukoB gorapupMudeckux QPyHKIUH, 9TEHUE CBONUCTB.
IpakTnyeckoe 3ansiTue Ne 18
[TocTpoenne rpa kOB TPUTOHOMETPUUYECKUX (PYHKIINH, YTEHUE CBOMCTB.
CamocrositesnbHas padora Ne22(1y)
JomammHsist KOHTpoJbHas pabora mo teme: «llocTpoeHre rpaguKoB CTENEHHBIX (YHKITHA,
YTEHUE CBOMCTB.»
CamocrositesbHast padora Ne23(2y4)
JomamHss KoHTpoJsibHas padota mo teme: «llocTpoenue rpadukoB moka3aTeslbHBIX (DYHK-
UM, 9TEHUE CBOMCTB.»
CamocrositesbHast padora Ne24(2y4)
JlomamHsist KOoHTpodibHAsi pabora mo Tteme: «lloctpoeHue rpaduKoB JOTaprUPMUIESCKIX
(byHKUUH, YTEHUE CBOHCTBY
CamocrosiTtesibHas padora Ne25(2y)
JlomamHsas koHTposdpHas paborta nmo Tteme: «lloctpoeHue rpagukoB TPUrOHOMETPUUECKUX
byHKIM, YTeHHE CBOMCTB.»

Tema 5 KoMmOuHAaTOpPHKA, CTATUCTHKA U TEOPHsI BEPOATHOCTEM
Tema 5.1 D1eMeHTHI KOMOUMHATOPUKH
OcCHOBHBIE TIOHSITUS KOMOMHATOPUKM. 3ajJayd Ha TOJCYET YHUCia pa3MelieHUH, mepecrta-
HOBOK, coueTanuii. Pemenue 3anauy Ha nepedop Bapuanto. @opmyna ounoma Herotona. CBoiicTBa
OouHOMHHANBHBIX K03 Punmenton. Tpeyronpuuk [ackans.
IIpakTnueckoe 3ansaTue Nel9
Pemenune 3a1a4 mo KOMOMHATOPUKE.
CamocrositesnbHas padora Ne26(24)
OnopHbIi KOHCHEKT 1Mo Teme: «OCHOBHbBIE MOHATHS KoMOMHaTopuku. TpeyronbpHuk [lacka-
TSI,
CamocrositenbHas padora Ne27(14)
JlomaniHss KOHTpoJIbHAsA paboTa 1o Teme: «Perienre KOMOMHATOPHBIX 3a4a4.

Tema 5.2 DiieMeHTHI TeOpUHU BEPOATHOCTEH

CoOpbITHE, BEpOSTHOCTH COOBITUSI, CJIOKEHUE U YMHOXEHUE BEPOATHOCTEU. [lonamue o He3a-
sucumocmu codvimuii. /[uckpemnas cay4ainas 6elututa, 3aKoH ee pacnpeoeierus. ducnosvie xa-
PAaKmepucmuky OUCKpemHou ciy4aunot eenudunsl. [lonamue o 3axone 6016uuUx Yucell.

IIpakTyeckoe 3ansaTue Ne 20
Brruncnenue BeposSTHOCTEH COOBITHH.
CamocrositeqbHast padora Ne 28 (14)
OnopHBIiA KOHCTIEKT 10 TeMe «Buabl coOprTrii. Onepannun HaJl COOBITUIMI.

CamocrositeabHast padora Ne29(1y4)
JlomanmHss KOHTpOJIbHAs paboTa mo TeMe: «PeleHune NMpuKIaJHBIX 33a/1ad Ha BBIYUCIICHUE
BEPOSTHOCTH COOBITHIA.
Tema 5.3 Dj1eMeHTBI MAaTEMATHYECKOH CTATHCTHKH
[TpencraBnenne NaHHBIX (TAOIUIIBI, TUATPAMMBIL, TPAPUKH), ceHEPAIbHAS COBOKYNHOCHb, 8bl-
bopka, cpednee apugpmemuueckoe, meouara. [lonamue o 3a0auax mamemamudeckou Cmamucmu-
Ku. Pewenue npakmuueckux 3adau ¢ npumeHnenuem 6eposimHOCHHbIX MeMOo008.

IMpakTunyeckoe 3ansitue Ne 21
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Pemenne npakTuueckux 3agad Ha 0OpaOOTKY UMCIIOBBIX J@HHBIX, BHIUMCIEHUE UX XapaKTe-
PHUCTHUK
IIpakTnyeckoe 3ansaTue Ne 22
[TpencraBieHne CTATUCTHYECKUX JAHHBIX B BUJIE TAOJHII, AUATPAMM, TpadUKOB.

CamocrositenbHas padora Ne30(2u)
OnopHbIH KOHCIIEKT MO0 Teme: «BHuabl clydailHbIX BETUYUHY.

CamocrositesibHas padoTa Ne31(1y)
[Tpe3eHTanms 1Mo Teme: «3aaaun MaTEMaTHUYECKON CTATHCTUKH.

AJITEBPA
Tema 6 YpaBHeHHs 1 HEpaBeHCTBA
Tema 6.1 YpaBHeHHs U CHCTeMbl yPABHEHUH
VYpaBHEHUs] U cHCTeMBbl ypaBHEeHUH. PanmoHanbHble, MppalMOHANbHbIE, MOKa3aTelbHbIE U
TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMbl. PABHOCHMIIBHOCTh YpaBHEHUH, HEPABEHCTB, CUCTEM.
OcCHOBHBIE IPUEMBI MX pEUIeHUs (Pa3/I0KEHHE HAa MHOYKUTENHU, BBEJIECHUE HOBBIX HEU3BECTHBIX,
IOJICTAaHOBKA, Tpaduueckuii meron). M3o0paxeHne Ha KOOPIAMHATHOM MJIOCKOCTH MHOXKECTBA pe-
LIEHUH ypaBHEHUH C IByMSl IEPEMEHHBIMH U UX CUCTEM.
IIpakTnueckoe 3ansaTue Ne23
Pemenne ypaBHeHU aHaTMTUYECKUM, Tpadudeckum Metoaamu. HTeprpeTanus pe3yabraTa
IIpakTHyeckoe 3anaTue Ne24
Pemenne panyioHanbHbIX, UPPALMOHAIBHBIX YPABHEHUN U UX CHCTEM.
IIpakTnyeckoe 3ansaTue Ne25
Pemenue nokasaTenbHbIX, JOrapUPMUUECKUX YPAaBHEHUN U UX CUCTEM.
IIpakTnyeckoe 3ansaTue Ne26
Penienne TpUroHOMETPUYECKUX YPAaBHEHUI U X CUCTEM.
CamocrosiTesibHas padora Ne32 (1u)
OnopHBIi KOHCIIEKT MO TeMe: «Y paBHEHUS], CHCTEMbl YPaBHEHUI»
CamocrosiTesibHas padora Ne33 (2u)
JlomanHss KOHTpOJdbHas pabota mo Teme: «PelleHne palnuoHATbHBIX W UPPALMOHAIBHBIX
YPaBHEHHUH, U UX CUCTEM»
CamocrosiTesbHas padora Ne34 (29)
JlomaiHsst KOHTposibHas pabora mo Teme: «PerieHue mokasaTenbHbBIX, JIOrapu(pMUUECKUX
YPaBHEHUH U UX CUCTEM»

CamocrositeabHast padora Ne35(2y4)

JlomaniHsst KOHTpoJbHas padoTa mo Teme: «PeleHne TpPUroHOMETPUUECKUX YpaBHEHUN U MX
CUCTEM»

Tema 6.2 HepaBencrBa

PaBHOCHIIBHOCTE HEpaBeHCTB. OCHOBHBIE TPUEMBI UX PELICHUS (Pa3IOKEHUE Ha MHOKHUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, Ipa)UuECKUl METON).

Pa]_II/IOHaJIBHBIe, HppalOHAJIbHBIC, TTOKA3aTCIIbHBIC HCPABCHCTBA. OcCHOBHBIE MMPpUCMEBI UX PC-
meHus1. Mcnonb3oBaHue CBOMCTB M TpauKoB (GYHKIMH MPU pEIIEHUH HEPABEHCTB. MeTo 1 HHTEP-
BayioB. M300pakeHne Ha KOOPJIMHATHOMN IJIOCKOCTH MHOYKECTBA PEIICHUN HEPABEHCTB C ABYMS Iie-
PEMEHHBIMU U UX CHUCTEM.

IpakTnyeckoe 3ansitue Ne 27
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Pemenne HepaBEHCTB M UX CUCTEM PA3IUYHBIMA METOAAMM.
IIpakTuyeckoe 3ansiTue Ne 28
Pemienne panMoHANBHBIX, HMPPANMOHAIBHBIX, IMOKa3aTeIbHBIX, JOrapuMUYECKUX Hepa-
BEHCTB, UX CHUCTEM.
CamocrosiTesibHast padora Ne36 (24)
OnopHeliif KoHCcneKT 1o Teme: «HepaBeHcTBay
CamocrositeabHast padora Ne37(14)
JlomamHss KOHTpOJbHasE pabota mo Teme: «PelieHne palnuoHaNbHBIX U HUPPaLMOHAIBHBIX
HEPaBEHCTB, U UX CHUCTEM)
CamocrositesbHast padora Ne38(14)
JlomanmHsisi KOHTpoJbHas paboTa mo Teme: «PelieHne moka3aTenbHbIX U JIOTapH(PMUICCKIX
HEPaBEHCTB U UX CUCTEM.

Tema 7 Hauaja MaTeMaTHYeCKOro aHaJIM3a
Tema 7.1 IocsienoBaTEJILHOCTH
ITocnenoBarenpHoCcTH. CIOCOOBI 3aaHUS M CBOMCTBA YHCIOBLIX I1OCIEI0BATEIbHOCTEH. [10-
HAmMue o npedeﬂe I’lOCJZ@OOGClmeJZbHOCI’nM. Cymecm@oeaﬂue npedeﬂa MOHOmOHHOIZ OZpClHl/llleHHOlZ
nocnedosamenvrocmu. CyMMUPOBaHUE MOCIEN0BATEIbHOCTEH. beckoHeuHO yObIBarolas reoMeT-
pUYecKas MPOTPECcCHus U ee CyMmma.

IIpakTnyeckoe 3ansaTue Ne 29
Brranciienue 4ieHoB YMCIOBOM MOCIIEA0BATEILHOCTH H €€ Mpejiena.
CamocrositesibHas padora Ne 39 (24)
JlomainHsist KOHTposIbHas padota o teme «llpenen pyHkunm»

Tema 7.2 Ilpoussoanas ¢pynkunu. Ilppmenenne npon3BoaHoi

[TponsBonnas. [loHsTHe O TPOM3BOIHOW (YHKIMH, €€ T€OMETpHUYECKHH M (u3ndecKuit
CMBICI. YpaBHEHUE KacaTelbHOHN K rpaduky ¢pyHKiuu. [Ipon3BoHbIE CyMMBI, pa3HOCTH, IPOU3BE-
JieHus1, yacTHble. [Ipon3BoIHbIE OCHOBHBIX 3J€MEeHTapHBIX QyHKIMN. [I[puMeHeHre npon3BoaHON K
MCCJIEI0BaHMIO (PYHKITUHN U MMOCTPOCHUIO TpaduKoB. [Ipou3soonsie obpamuou QyHKyuu u KOMnO3u-
yuu ¢ynxyuu. [IpuMepbl UCIIONB30BAHUS TPOU3BOJHON JUIS HAXOXACHUS HAWIYYILIEro peuieHus B
NPUKIAJHBIX 3a7ayax. Bropas nmpousBojHas, ee reoMeTpuueckuil 1 ¢pusndeckuii cmpica. Haxox-
JIEHHEe CKOPOCTH JUIs TTpoLiecca, 3a1aHHOro (opMyJiol U rpadukoMm.

IIpakTueckoe 3ansaTue Ne 30
Haxoxnenue npon3BoHoN (GyHKIMK 1O GopMysIaM U IpaBUIIaM.

IIpakTuyeckoe 3ansaTue Ne 31
[TpousBoaHas GyHKIMH, €€ TeOMETpUUECKUN U (PU3NUECKUN CMBICI. YpaBHEHUE KacaTelbHON
K rpaduky GyHKIUN.
IIpakTyeckoe 3ansaTue Ne 32
HaxoxxeHne sKcTpeMalbHBIX TOUEK, TOUEK Meperuoa.
IIpakTnyeckoe 3ansaTue Ne 33
[TpuMeHeHre MPOU3BOIHOM K HCCIEIOBAHNIO (DYHKIIMN U TOCTPOSHUIO IPahUKOB.
IIpakTnyeckoe 3ansitue Ne34
Pemenne npukiaaHbIX 3aa4 ¢ UCIIOJIb30BaHUEM IIPOU3BOJHOM.

CamocrositesbHast padora Ne4((2y4)
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OnopHbIiii KOHCTIEKT 10 TeMe: «IIpousBogHas dhyakumu. [IpunokeHne mpou3BOIHON.
CamocrositeqbHass padora Ne 41 (29)
JlomainHsis KOHTpoJIbHAsA paboTa 1o teme: «HaxoxeHne npon3BoIHON (YHKIIUN
CamocrosiTesibHas padora Ne 42 (24)
JlomanmHsist KOHTpOJIbHAsE pabota 1o Teme «MccnenoBanue GyHKIUH C TTOMOIIBIO TPOU3BOI-
HOW»
CamocrositeqbHass pabora Ne 43 (24)
JlomannHsis KOHTpoJibHas paboTta mo teMe «PemieHne 3a1a4 Ha HaXOXACHUE HAUOONbIIEro U
HAUMEHBIIIET0 3HAYCHUS (PYHKIIHI
CamocrositeabHasi padora Ned4 (24)
[Ipe3enrtanus no teme: «Bo3HUKHOBEHNE HaYal MATEMAaTHYECKOTO aHAJIN3a.

Tema 7.3 UHTerpaj u ero npuMeHeHue
[lepBooOpa3zHasg u wuHTerpan. llpumMeHeHHE ONPENEIEHHOTO MHTErpaja JUlsli HaXOXKICHUS
wiomaaM KpuBosnuHenHoi Tpaneuun. Popmyna Heriorona—IleiiOnuna. [Ipumepsl npuMeHeHus
UHTETpasia B (PU3UKE U TECOMETPHH.
IIpakTuyeckoe 3ansaTue Ne35
Haxoxnenue nepBoodpa3zHoil PyHKIIMH ¢ TOMOIIBIO Ta0IHIIBI HHTETPAJIOB
IIpakTnueckoe 3anaTue Ne36
Boruncnenue onpeneaeHHOro nHTerpana
IIpakTnueckoe 3ansaTue Ne37
Brrancnenue Gpu3nuecKux BEIUYHH C TIOMOIIBIO OMPEISIEHHOTO HHTErpaa.
IIpakTnyeckoe 3ansaTue Ne38
Brruncnenue niomaaei ¢ IOMOIIbIO ONPEAEIEHHOIO HHTETpaa.
CamocrositesibHas padora Ne 45 (24)
Omnopublit koHCHEeKT 1o Teme «IlepBooOpa3Has. HeonpeneneHHblit HHTErpa»

CamocrosiTesibHas padora Ne 46(24)
JlomaniHss KOHTpoJIbHAsA paboTa 1o Teme «Tabnuiia HHTerpasoBy»

CamocrosiTesibHas padora Ned7(2y)
Coobmenne Ha Temy: «lIpumeHeHue udQepeHIHaTbHbBIX YpPaBHEHUH B CIEHUAIBHBIX
JUCLHUTIITUHAX .
CamocrositesibHas pabora Ne 48 (24)
JlomainHsis KOHTpOJIbHAsA paboTa 1o TeMe «OnpeaeneHHbI HHTErpal U €ro MPUI0KEeHUsD.

I'EOMETPUs

Tema 8. IIpsimble ¥ IOCKOCTH B NIPOCTPAHCTBE

B3anMHOe pacrionokeHne AByX MpsIMBIX B NMpocTpaHcTBe. [lapamienbHOCTh NIPSAMON U TUIOC-
koctu. [lapamnenbHOCTh MTOocKOCTEN. [lepneHauKyIsIpHOCTE NpSIMON M IUIOCKOCTH. [lepnenauky-
JISIp U HAKJIOHHAs. YTOJI MEXAY IPSIMOM U INIOCKOCTBIO. JIByrpaHHBIN Yroil. YToa MEXAy IUIOCKO-
cTsAMHU. [lepneHuKyIApHOCTD ABYX INIOCKOCTEN.

['eomerpuueckure mpeoOpa3oBaHusl MPOCTPAHCTBA: MAPAUICIbHBIA MEPEeHOC, CUMMETPHS OT-
HOCHUTEJIBHO IIJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [Liowadb opmozonanvhou npoexkyuu. V300pakeHue mpo-
CTPaHCTBEHHBIX (PUTYD.

IpakTnyeckoe 3ansaTue Ne 39
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OmnpeneneHre B3aUMHOTO PACIOJOKEHUS MPAMBIX, MPSIMOM U TIJIOCKOCTH M IUIOCKOCTEN B
MIPOCTPAHCTBE.
IIpakTnueckoe 3ansaTue Ne 40
[TapannensHoe mpoekTHpoBanue. M300paxkeHne NpoCcTpaHCTBEHHBIX (GUTYP
IIpakTnueckoe 3ansaTue Ne 41
Haxoxzaenue yria Mexxay npsiMON U TUNIOCKOCTbIO, MEXKAY IIOCKOCTSIMU
IMpakTnyeckoe 3ansitue Ne 42
[TapannenpHBbIi IEpeHOC, CUMMETPHS OTHOCUTEIBHO MJIOCKOCTH
CamocrositesbHast padoTaNe49(2y4)
OnopHbIif KOHCTIEKT 10 TeMe: «[IpsiMble U IIOCKOCTH B MPOCTPAHCTBE.
CamocrosiTesibHas padora Ne 50 (24)
OnopHslif KoHCIEKT 10 TeMe «IlapaiienbHOCTh NPSAMBIX, IPSIMOM U IJIOCKOCTH»
CamocrosiTesibHasa padora Ne 51 (24)
JlomanHsas KOHTposbHasE pabora mo Teme «B3aumMHOe pacnosiokeHue HpsIMbIX, NPSIMON U
TJIOCKOCTH, IJIOCKOCTEI
CamocrosiTeabHasi padora Ne 52 (2v)
OnopHbIif KOHCTIEKT 110 TeMe «llepneHIuKyYISIPHOCTD MPSMBIX, IPSIMOUN U IIIOCKOCTH»

CamocrosiTesibHasa padora Ne 53 (24)
JlomaniHss koHTposibHas padoTta o teme «llepnenauxynsp. Haknonnas»

Tema 9 MHOrorpaHHMKHU M KpyIJible Teja
Tema 9.1 MHOrOrpaHHuKH

Bepwunul, pebpa, epanu mnoeozpannuka. Pazseprka. MHOrorpaHsslie yrisl. Belmykibsie MHO-
rorpaHHuku. Teopema Jiepa.

[Tpusma. Ilpsimast u naknonnas npusma. IlpaBunbaas npusma. [apamnenenunen. Kyo.

IMupamupa. [IpaBuibHas nupamuaa. Y ceyenHas nupamuna. Terpasap.

Cummerpuu B KyOe, B apajjiesienuiee, B Ipu3Me U MUpaMuse.

Ceuenus xky0a, IpyU3Mbl U TUPAMUJIBL.

[IpencraBieHne o MpaBUIbHBIX MHOTOTPaHHUKAX (TeTpasape, KyOe, OKTasape, Jo/ieKadipe u
HUKOCadIPe).

IIpakTnueckoe 3ansaTne Ne43
Pemenne npocredimx crepeoMeTpUUECKUX 3a7jad Ha HAX0XKACHUE FEOMETPUUECKUX BETUYMH
B IIpU3ME, IUPaAMUJIE.
CamocrosteabHast padora NeS54(1y4)
OnopHBIi KOHCIIEKT 10 TeMe: «BepuinHbl, pedpa, rpaHu MHOTOTPaHHUKAY
CamocrosteabHast padora NeS5(1y4)
OnopHbIi KOHCTIEKT 10 TeMe: «IIpuzmar
CamocrositesbHas padora NeS6(14)
OnopHelii KoHCNEKT 1o Teme: «IIupamunar»
CamocrosiTesbHas padora NeS7 (2u)
JlomaiHsisi KOHTposbHasE pabota mo Teme: «PelieHne NpoCTEHIINX CTepeoMETPHYECKUX
3a/1a4 ¢ MHOTOTPaHHUKAMU»
Tema 9.2 Tes1a 1 NOBEPXHOCTH BpallleHUSA
Humuaap u koHyc. YceueHHBbI KoHyc. OCHOBaHHWE, BBICOTa, OOKOBasi MOBEPXHOCTh, 00-
pazyromas, pazpeprka. OceBble CEUEHUS U CEYEHUS, TapaJlJIeIbHbIE OCHOBAHUIO.

[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs K chepe.
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IIpakTnyeckoe 3ansitue Ne44
Humuaap. CedeHus MWIMHAPA MIOCKOCTHIO

IIpakTnyeckoe 3ansaTue Ne45
Pemienne npocTelmmx crepeoMeTpUUecKuX 3aa4 Ha HaX0XKACHUE T€OMETPUUCCKUX BETUYNH

B LWJIMHJPE, KOHYCE, I1ape

IIpakTnueckoe 3ansaTue Ne46

[Hap u chepa, ux ceuenus. KacarenpHasi IockocTs K cdepe
CamocrositesbHast padora NeS8(14)

OnopHbIi KOHCHEKT Mo Teme: «L{umuuap.

CamocrositenbHas padora NeS9(1u)
OnopHelif KoHceKT 1o Teme: «Konycy.
CamocrositesbHas padora Ne60(1u)
JlomamHss KOHTpoJibHAs pabora mo Teme: «PemieHue NpocTedIIMX CTEPEOMETPUUYECKUX
3a/1a4 C TeJIaMU BpPaLECHUsD)
CamocrositesbHast padora Ne61(14)
Omnopusblit koHcnekT 1o teme: «lIllap. Chepar.

Tema 9.3 U3mepeHusi B reoMeTpuu
O0beMm u ero u3mepenue. MaTerpansHas hopmyina oobema.
®opmyiiel 00beMa Kyba, IPSIMOYTOIBHOTO TapalljIeNenuIea, MPU3Mbl, IIuHaApa. DopMysl
o0beMa mupamMuIbl U KOHyca. POpMyIIbl MIJIOMIAIU MOBEPXHOCTEH IIIMHAPA U KoHyca. DopmyIsl
o0beMa Iapa u miomaau cgepsl.
[Tono6ue ten. OTHOIIEHUS MIOLIAIeH TOBEpXHOCTEN 1 00BEMOB MOJOOHBIX TEII.
IIpakTnueckoe 3ansaTue Ne47
Pemenne npukiagHbIX 3a/1a4 Ha HAXOXKJCHHE IJIOIMIAJIeH MOBEPXHOCTEH U 00BEMOB MHOTO-
I'PaHHHUKOB.
IIpakTnueckoe 3ansaTue Ne48
Pemenne npuknagHBIX 33124 Ha HAXOXKIEHHE IJIOMIAJICH MOBEPXHOCTEH U 00BHEMOB IIMIIMH-
Jlpa, KOHYyca [1apa 1 €ro 4yacrtei.

CamocrositebHass padora Ne62(14)
OnopHbIil KOHCHEKT 1Mo TeMe: «O0BEM U ero U3MEPEHHEY.
CamocrositenbHas padora Ne63(14)
JlomaiHss KOHTpoJbHAs pabora mo Teme: «PemieHne MpUKIAAHBIX 3a7ay HAa HaXOXKJICHHE
TJI0MIAJIEH TTOBEPXHOCTEN M 00 HEMOB MHOTOTPAHHUKOB).
CamocrosiTesbHast padora Ne64(2y4)
HOM&HIHSIS[ KOHTPOJIbHAsA pa60Ta nmo teMme: «Pemenne MPUKIAAHBIX 3aaa4 Ha HAXOXICHUC
ioniaiel MoBepXHOCTEN U 0O0bEMOB KPYTJIBIX TEJ.

Tema 10. KoopauHaThl H BeKTOPHI

[TpsimoyronbHas (IekapToBa) CHCTeMa KOOPAMHAT B MpocTpaHcTBe. Dopmyna paccTosSHUS
MEXIy ABYMS TOUKaMHu. YpaBHEHUs cepsl, niockocmu u npamou. Bextopsl. Monyns BeKTOpa.
PaBenctBO BekTOpoB. Ci10KEHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha 4Mcio. PaznoxkeHue BeKTOpa
110 HAIPaBJICHUSAM. YTOJ MEXIy ABYyMs BekTopamH. [Ipoekuus BekTopa Ha och. KoopauHaTsl Bek-
Topa. CkansipHOe IpOU3BEICHIUE BEKTOPOB.

Hcnonp3oBaHne KOOPAUHAT U BEKTOPOB MPU PEIICHUN MAaTEMaTUYECKUX U MPUKIIATHBIX

3ajad.
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IpakTnyeckoe 3ansaTue Ne 49
ITocTpoeHne 1o 3aaHHBIM KOOPANHATaM TOYEK U INIOCKOCTEH, HAXO0KIEHUE KOOPINHAT
TOYEK.
IIpakTyeckoe 3ansaTue Ne 50
Pemenue 3a1au B 1ekapTOBON CUCTEME KOOPIAUHAT
IIpakTnueckoe 3ansaTue Ne 51
Pemenne MaTemMaTMUECKHUX M NPUKIIAJAHBIX 33/1a4 HAa UCIIOJIb30BaHNE KOOPAUHAT U BEKTOPOB
CamocrositesbHasi padora Ne65(14)
JlomaiHss KOHTpoJbHas pabota mo teme: «PemeHue 3ajad Ha MCNOJIb30BaHHE (DOPMYIIbI
CKaJIIPHOTO IIPOU3BEICHUS BEKTOPOBY.

CamocrosiTtesbHas padora Ne66(2u)
OnopHelii koHcnekT 1o TeMme: «lIpsMoyronpHas (nekapToBa) cUCTEMA KOOpAMHAT B
IIPOCTPAHCTBEY.
CamocrosiTesbHast padora Ne67(24)
JlomamnHsis KOHTpoJibHas paboTta mo Teme: «PemieHune 3ana4y B 1eKapTOBOM crCcTEME KOOPAH-
HaT»
CamocrosiTesbHast padora Ne68(24)
[TpesenTauus no teme: «Vcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PELICHUH MaTeMaTHye-
CKUX U MPUKJIAJHBIX 3a]1a4».
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IlepeyeHb NpaKTHYECKUX 3AHATHI

Ne Tewma 3ansaTHA Tema Yacsl
1 OxkpyrieHne M cpaBHEHHE ICHCTBUTENbHBIX uucen. [lpubmm- | 1 2
' JKEHHBIE BbIUUCIEHUs ¢ Tomolbo MK.
2. Pemenue nmpukiaaHbIx 3a7a4 Ha MPOICHTHI. 1 2
3 Beruncnenne  kopHe ¢ HaTypaubHBIM  IOKasaTeneM. | 2 2
' [Ipeobpa3oBaHye MPPaMOHAIBHBIX BBIPAKECHUH.
4 Boerluncnenue cTemeHeld ¢ palMOHaJIBHBIM  IMOKaszareneM. | 2 2
' [peoGpa3oBaHme CTENEHHBIX BBIPAKCHUIA.
S. Brruucnenue norapupmoB ymcia. 2 2
6. [IpeoOpazoBanus TorapuPMUIECKUX BBIPAKCHUM. 2 2
7 M3mepeHue yrioB BpallleHUs B rpajgycax U pajauaHax. 3Haue- | 3.1 2
' HUSI CHHYCa, KOCHHYCa, TAHI€HCA U KOTaHT€HCa YuCa.
8 [IpeoOpa3oBanne TPUTOHOMETPHUUECKUX BBIpAKEHUH ¢ TOMO- | 3.2 2
' b0 (HOPMYIT IPUBEIECHHUS.
9 [IpeobpaszoBanus IPOCTENIINX TPUTOHOMETPUYECKHX | 3.2 2
' BBIPAKCHUH C IOMOIIBIO (POPMYJT CIIOKEHHSI, YABOCHHS.
10 [TpeoOpazoBanus MPOCTEHUIIINX TPUTOHOMETPHYECKHUX | 3.2 2
" | BeIpaxkeHui
11. | Pewienue npocTelmx TPUrOHOMETPUYECKUX YPABHEHUH. 3.3 2
12. | PemeHue mpoCTEWIINX TPUTOHOMETPHUIECKUX HEPABEHCTB. 3.3 2
Haxoxnenue 3HaueHUs (QYHKIMM MO 3aJaHHOMY 3HaueHuio | 4.1 2
13. | aprymenra, obsacTu onpeneneHuss M 00JacTH 3HAYEHUs
byHKIIIHN
14 [Toctpoenue rpaduxoB ¢yHkuuu. OmnpeneneHue OCHOBHBIX | 4.1 2
" | CBOMCTB YHCIIOBBIX (DYHKIIHHA .
15 [Toctpoenne rTpaduKOB  CTEMEHHBIX  (QYHKIUH, ureHHE | 4.2 2
" | cBO¥CTB.
16 [Toctpoenue rpa¢ukoB moOKa3aTeldbHBIX (QYHKUUH, uTeHHe | 4.2 2
" | CBOWCTB.
17 [Toctpoenue rpa¢pukoB norapupmMuueckux (yHKIMH, yreHue | 4.2 2
" | cBOMCTB.
18 [Toctpoerne Tpa kOB TPUTOHOMETPUYECKUX (YHKIHH, uTe- | 4.2 2
" | HHEe CBOWCTB.
19. | Pemenue 3a1a4 Mo KOMOMHATOPHKE. 51 2
20. | Beruucnenue BeposSTHOCTEH COOBITHH. 5.2 2
21 Pemnenne mpakTHyeckux 3ajad Ha 0OpabOTKYy YMCIOBBIX JaH- | 5.3 2
" | HBIX, BBIYKMCIICHUE UX XAPAKTEPUCTUK
29 [IpencraBieHne CTaTUCTUYESCKUX JAHHBIX B BHUIE TaONUI, aua- | 5.3 2
" | rpamm, rpauKOB.
93 Pemenne  ypaBHeHMIl ~— aHalMTHYeCKuUM,  rpadudeckuM | 6.1 2
" | merogamu. MHTepriperaiius pe3yabrara
24 Pemienne panuoHanbHBIX, UPPALMOHAIBHBIX ypaBHEeHUH W uX | 6.1 2
" | cucrem.
25. | Pemenue mokazaTenbHBIX, JIOTApU(PMUYECKUX ypaBHEHHH 1 ux | 6.1 2
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CHCTEM.

26. | Pemenue TpUrOHOMETPHUECKUX YPABHEHUN U UX CUCTEM. 6.1
27. | Pemienue HEpaBEHCTB M UX CUCTEM PA3IUYHBIMU METOIAMHU. 6.2
08 Penrenue pannoHadbHBIX, HPPAUOHAIBHBIX, MMOKA3aTeIbHBIX, | 6.2
" | morapuMUYECKMX HEPABEHCTB, UX CHUCTEM.
29 BbruuciieHre 4WiICHOB YMCIOBOM MMOCIEI0BATEILHOCTH, ee mpe- | 7.1
" | nena.
30 Haxoxxnenune npous3BoAaHON GyHKIMU 1O GopMyliaMm U mpaBu- | 7.2
| mam.
31 [IpowsBogHas (QyHkIMU, €€ reoMeTpuueckuii W (usnyeckuit | 7.2
" | cMmbIci. YpaBHEHHE KacaTelbHOM K rpaguKy QyHKIHMT
32. | HaxoxkaeHne SKCTpeMallbHBIX TOYEK, TOUYEK Tepernoa. 1.2
33 [IpumeHeHre TPOM3BOTHONW K HCCIENOBAHUIO (QYHKIUH U | 7.2
" | mocTpoeHuUI0 TPadHKOB.
34 Pemenne NPUKIAJAHBIX  3a7a4 C  HUCIOJb30BaHUEM | 7.2
" | mpou3BOIHOM.
35 Haxoxnenue nepBoodpazHoil pyHKIMU C MOMOIIBI0 TabIuIe! | 7.3
" | uHTErpanos.
36. | Beruucienue onpeaeieHHOTo HHTErpaia 7.3
37 Brraucnienne Gpu3N4ecKux BEIMYUH C TIOMOIIBIO ONpeNeeHHo- | 7.3
" | ro uaTerpana.
38 Bbruuciienue miomaael ¢ moMOIIBI0 ONMpPeIesIeHHOro uHTerpa- | 7.3
" | ma.
39 OnpezneneHyue B3aMMHOTO PACMONIOXKEHUS MPSAMBIX, OpsIMoil u | 8
" | IUIOCKOCTH M IJIOCKOCTEH B POCTPAHCTBE.
40 [MapamnensHoe mnpoekTHpoBaHue. M3o00pakeHue mpocTpaH- | 8
" | cTBeHHBIX QUTYp
41 Haxoxxnenue yrina Mexay OpSIMOM M IUIOCKOCTBIO, MEXIy | 8
" | mrockocTAMH
42 [TapannenbHplii MEPEeHOC, CUMMETPHsI OTHOCHTEIBHO IJIOCKO- | 8
| cm.
43 Pemenne mpocredmmx — crepeoMeTpuyeckux 3amad  Ha | 9.1
" | HaXOXk/IEHME TEOMETPUYECKUX BEIUUKMH B TIPU3ME, IIUPAMHUJIE.
44. | Hwmaap CedeHus MIHHIPA I0CKOCTHIO. 9.2
Pemenne  mpocTedmmMx — cTepeoMeTpUYecKMX  3agad  Ha | 9.2
45. | HaXOXKJIeHHE T'€OMETPHUYECKUX BEJIMYMH B IMIUHIpPE, KOHYCE,
miape.
46. | Llap u cdepa, nx ceuenuns. KacarenbHas TIIOCKOCTH K cepe 9.2
47 Pemenne mnpukIaaHBIX 3aJad Ha HaXOoXJIeHWE Iwiomaaen | 9.3
" | moBepxHOCTE# ¥ 00BEMOB MHOTOIPAHHUKOB.
Pemenne mnpukmagHbBIX 3a7ad Ha HaxoXxAeHuWe IMomaaen | 9.3
48. | moBepxHOCTEd M OOBEMOB LMJIMHJIpPA, KOHyCa IIapa M €ro
YacTeu.
[TocTpoenue 1o 3agaHHBIM KOOPJAUHATAM TOYEK M IIocKocTel, | 10
49 HaXOXXJCHHE KOOPAWHAT TOYCK.
50. | Pemenue 3amau B I€KapTOBOM CHCTEME KOOPAMHAT 10
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51 Pemenve nmpukiiagHbIX 3aja4 Ha UCHOJIb30BaHWE KoopauHat u | 10 2
" | BeKTOpOB.
UTOoTrO 102
IlepeyeHb caMOCTOSITEJIbHBIX PadoT

Ne Tema 3ansaTus Tema Yacsl
CooOmenne mo Teme: «MareMmaruka B Hayke, TEXHHUKE, 9KO- | BBenenue 1

1 HOMHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKON
JeSITeTbHOCTIY.

2 OnopHblil KOHCHEKT 10 Teme: «Llenble u panoHaIbHbIE YHC- 1 2
aa.

3 JlomanHsas koHTposibHas padota no teme: «lIpubnnxénnbie 1 2
BBIYMCIICHHS C TOMOIIBI0 MK».

4 Coobmenus no Teme; «KomrutekcHbie yrncna. Gopmbl 3amucu 1 2
KOMILJIEKCHBIX YHCEI.

5 OnopHblid KOHCTIEKT 10 TeMe: «KOopHU U cTeneHm». 2 2

6 JlomaiHss KOHTpOJbHas pabora mo Tteme: «Bbrumcienue 2 2
CTETEHEH ¢ HaTypalbHbBIM [TOKa3aTeIeM.

7 OnopHbIid KOHCIEKT 1o Teme: « (0oOIieHne MOHATUS O 2 2
Hokasarese CTeIIeHN»

8 CooOmiennst mo Teme « Bo3HuUKHOBeHUe Jsorapu@mMos. 2 1
[Ipumepsi».

9 CooOmenust mno Tteme «lIpuMeHeHHe JECATUYHBIX U 2 2
HaTypalbHbIX Jorapu@mos. [Ipumepsi».

10 JlomaiHsss KOHTpOJIbHas paboTa mo Teme: «Bbrumcienue 2 2
Jorapu¢pmMoB yucia.»

11 JlomaiHss KOHTpoJibHast paboTa o Teme: «lIpeoOpa3oBanus 2 2
JOTapUPMHUECKUX BBIPAKESHHUI.

12 | OnopHslit KOHCHEKT Mo Teme: « CHHYC, KOCHUHYC, TaHI'€HC U 3.1 1
KOTAHTCHC YHCITa»

13 | Coobmenus no reme: « Bo3HUKHOBEHNE TPUTOHOMETPUN 3.1 2

14 | JomamHsas koHTponbHas pabora mo Teme: «OCHOBHBIE 3.2 2
TPUTOHOMETPUUYECKHE TOXKAECTBA, (HOPMYITBI IPUBEICHUS

15 | JomamHss koHTpoabHas paboTa o teme: «lIpeobpasoBanus 3.2 3
TPUTOHOMETPUUYECKUX BBIPAKEHHI»

16 | ONOpHBII ~ KOHCHEKT 1O  TeMe: « OO6patHbie 3.2 2
TPUTOHOMETPHUYECKHUE (DYHKIHI.

17 | HomamHsss KOHTpoibHas pabora mo Teme: «Pemenue 3.3 2
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN»

18 | JomamHsas xoHTponbHas pabora mo Teme: «Pemienue 3.3 2
TPUTOHOMETPUUYECKUX HEPABEHCTB)

19 | DomamHsst KOHTpoIbHAs paboTa 1o Teme:» TPpUTOHOMETPHS» 3.3 2
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OnopHblii  KoHCTeKT 10 Teme: «DyHkuuu. OO6macTh 4.1

20 OTpeNieNIeHNs] U MHOXXECTBO 3HAuYeHUH; rpaduk (GyHKUIUH.
CgoiicTBa (yHKIUNY.
JlomamHsiss KOHTposbHas paboTta mo Teme: « Haxoxxnenue 4.1

21 | spauenus (GyHKIMU 110 3aJaHHOMY 3HA4Y€HHIO apryMEHTa,
obJyacTu omnpeieseHus U 00JacTH 3HaUYeHUS (PYHKITUN

22 | JomamHss KoHTposbHas pabota mo Teme: « Iloctpoenue 4.2
rpaMKOB CTENEHHbIX (QYHKIUN, YTCHUE CBOUCTB

23 | Jomamnsaa koHTposbHas pabora mo Teme: «lloctpoenue 4.2
rpadMKOB IMOKa3aTEIbHBIX (YHKIUH, YTCHUE CBONCTB

24 | Momamnss koHTposibHas pabGora mo Teme: «lloctpoenue 4.2
rpa¢ukoB Jorapudmudeckue GyHKIUN, YTCHUE CBOMCTBY»

o5 | JomamHss KoHTposibHas pabora mo Teme: «lloctpoenue 4.2
rpauKOB TPUTOHOMETPHUECKUX (DYHKIIMI, YT€HHE CBOWUCTB.

26 | OnopHblii  KOHCIEKT 1O TeMe: «OCHOBHBIE IOHSTHUSA 5.1
KoMOuHaTopuku. TpeyroabHuk [Tackamsi».

27 | JoMamHss KoHTposibHas pabora no Teme: «PemieHue 5.1
KOMOMHATOPHBIX 331a4».

28 | OnopHblit KoHCHEKT o Teme: «Buasl coObiTuil. Onepaunu 5.2
HaJl COOBITUSIMUY.
JlomamHsas KoHTpoJdbHast pabora mno Teme «Pemenue 5.2

29 NPUKJIAJHBIX 33/1a4 HA BBIYMCICHUE BEPOSITHOCTH COOBITHH.

30 | OnopHBIN KOHCIIEKT MO TeMe: «Bubl ciryuaiiHbIX BETHUUHY. 5.3

31 | Ilpesenranus no teme: «3anaun MaTeMaTHYECKOM CTaTUCTH- 5.3
KI».

32 | OnopHBIN KOHCHEKT MO TeMe: «YpaBHEHMsI, CUCTEMBbI YpaB- 6.1
HEHUW»

33 | JloMamHssa koHTposbHAs pabota 1o Teme: «Pemenue panuo- 6.1
HAJIbHBIX M UPPAIMOHATBHBIX YPABHEHUN, H UX CUCTEM).
JomamHsass KoHTpodbHas pabora mo Tteme: «Pemenue 6.1

34 MOKa3aTeIbHBIX, JOTApUPMHUECKUX YpPaBHEHHH W WX CH-
CTEM»

35 | JomarmHss KoHTposibHas paboTa no Teme: «PerieHue TpUro- 6.1
HOMETPUYECKHUX YPABHEHUH U UX CUCTEM»

36 | OmopHBIii KOHCIIEKT 110 TeMe: «HepaBeHcTBay 6.2
JlomammHsisi KOHTpoJibHast pabota mo Teme: «Pemrenue 6.2

37 pPallMOHATBHBIX W HWPPAIMOHAIBHBIX HEPABEHCTB, M WX
CHCTEM»
JlomammHsisi KOHTpoJibHast pabota mo Teme: «Pemrenue 6.2

38 | Hokasatenphbix JOrapu(pMHUUECKUX HEPAaBEHCTB U UX
CHCTEM.

39 | domamHss KoHTponbHas paborta mo teme «lIpemen QyHk- 7.1
LU

40 | OnopHelii koHcnekT mno Teme: «lIpousBogHas (yHKIMH. 7.2

[TpunoxeHnue mporu3BOTHON.
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41 JomamrHsisi KOHTpoJibHass pabora mo Teme: «Haxoxmenue 7.2
NPOU3BOHON (YHKLIUK»

42 | HomamHss KOHTpoibHas pabora mo Teme «VccienoBanue 7.2
(YHKINU C TOMOIIBIO TPOU3BOIHOM»
JlomaiHss KOHTpoJbHasg pabora mo Teme «Pemenue 3amgau 7.2

B | ha HaXOXXJCHUE HanOONIbIIEr0 M HAUMEHbBIIEro 3HAYEeHHUs
byHKIUI

44 | Ilpesentanus no teme: «BO3HMKHOBEHME Hayajl MaTeMaTH- 7.2
YEeCKOT0 aHaIn3a».2

45 | Onopuelii koHcnekT 1o teme: «llepBooOpasnas. Heonpene- 7.3
JICHHBIH UHTErpam»

46 | HomamHss KoHTposibHas paborta 1mo teme «Tabmuma uHTE- 7.3
TpaJioB

47 | Coobmienne Ha Temy: «llpumenenue auddepeHamIbHbIX 7.3
YPaBHEHMH B CHELUATIbHBIX AUCHUILTUHAX.

4g | AloMallHss KOHTpOsIbHAs pabota no teme «OnpeneneHHbIN 7.3
UHTETrpal U ero MpUI0KEHUS.

49 | OnopHeli KOHCHEKT 10 TeMe: «lIpsiMble U TIOCKOCTH B MPO- 8
CTPAHCTBEY.

50 | OnopHslit koHCHEKT 1O Teme «llapauienbHOCTh HPSIMBIX | 8
IIPSAMOM U TNIOCKOCTH

51 | JomamHssa koHTposibHas paborta o TeMe «B3aumHoe pacmno- 8
JIOKEHHUE MPSAMBIX, IPSIMOI U INIOCKOCTH, IIIOCKOCTE»

52 | OmopHsIit KOHCTIEKT 1o TeMe «lleprneHauKyIsIpHOCTh HpS- 8
MBIX, TIPSIMOM U TUTOCKOCTH

53 | JloMmamHsAa koHTpoabHas pabora no teme «llepneHaukymsp. 8
Haxnonnas»

54 | OnopHbIf KOHCIEKT Mo TeMe: «BepumuHbl, pebpa, rpaHu 9.1
MHOT'OI'paHHHUKa

55 | OnopHbIit KOHCTEKT 1o Teme: «IIpuzmar» 9.1

56 | OnopHbIit KOHCIIEKT 1o TeMe: «[lupamuma» 9.1
JomamHsass KoHTpodbHast pabora mo Tteme: «Pemenue 9.1

57 NPOCTEUIINX CTEPEOMETPUYECKUX 3a/lad C MHOTOTPaHHUKA-
MU,

58 | OnopHbIil KOHCTIEKT 10 Teme: «L{ummHp ». 9.2

59 | OnopHbIii KOHCTIEKT 10 TeMe: «Konyey. 9.2

60 | Homammnss koHTponmpHas pabota mo Teme: «PemeHne 9.2
MPOCTEHIINX CTEPEOMETPHUECKUX 3aj1ad C TEIaMHU BPAIICHUS

61 | OnopHublit kKoHCcTeKT 1o Teme: «Iap. Chepar. 9.2

62 | OnopHBI KOHCTIEKT 0 TeMe: «O0BEM U €r0 U3MEPECHHE. 9.3

63 JomammHsisi KOHTposibHast pabora 1o Teme: «Pemenue 9.3

MIPUKJIATHBIX 3a1a4 Ha HaXO0XICHUE I (O IENE|
MOBEPXHOCTEH M 00HEMOB MHOTOTPAaHHUKOBY.
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JomamrHsisi KOHTposibHasi pabora 1o Teme: «Pemenue 9.3 2
64 OPUKIAJHBIX  3a7ady  Ha  HaxOoXJIEHHe  IJIOUIajei
MOBEPXHOCTEH U 00BEMOB KPYTIIBIX TEI.
JlomanHsas KoHTposabpHas pabota no teme: «PemieHue 3amay 10 1
65 | wa mcnonszosanme (bOpMYINBI CKAJIIPHOTO TPOM3BEACHUS
BEKTOPOBY.
66 | OnopHslil KoHCHEKT 1o TeMe: «IIpsiMoyronbpHas (nexkapToBa) 10 2
cucTeMa KOOPJMHAT B IIPOCTPAHCTBE ».
67 | Homamnss KoHTposbHAs paboTa o teme: «Perienue 3agau B 10 2
JIEKapTOBOM CHCTEME KOOPAUHAT
68 | IIpesenranus mo teme : «lcroib30BaHNe KOOPAMHAT U BEK- 10 2
TOPOB IPH PEIICHUN MAaTEMaTHYECKUX U TIPUKIIATHBIX 32129
HUTOI'o 117
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4. Y4eOHO-MeToAHYeCKOe U MaTepHAJIbHO-TEXHHYECKOe olecreyeHre Y4yeOHOU JuCIHU-

IJIMHbBI

Jlyist ocBOCHUS y4eOHOM TUCITUIUIMHBI UMEeTCsl yueOHast aynuropus «KaOMHET MaTeMaTHKI.

[Tomemenue  kaOuMHETa  MaTeMAaTUKH  yJIOBIETBOpsieT  TpeboBaHusMm  CaHUTapHO-
snuaeMroIorndeckux npapuwi u HopMaThBoB (CanlluH 2.4.2 Ne 178-02) u OCHAIIICHO THUIIOBBIM
000pyTIOBaHUEM.

B kabunete ecTh MyJabTUMEIUWHOE 0OOPYAOBAHME, TOCPEACTBOM KOTOPOro 00ydaromuecs
MOTYT IPOCMATPUBATh BU3YAJIbHYI0 HH(POPMAIUIO M0 MaTeMaTUKe, CO3/Ial0T MPE3eHTAlluU, BUICO-
MaTepuaibl, HHbIE JOKYMEHTHI.

B coctaB yueOHO-METOIMYECKOTO U MaTepHaIbHO-TEXHHUYECKOTo obecrieueHus: pabodeit mpo-
rpamMmbl y4eOHOU JTUCHUIUIMHBI «MaTeMaTuka, BXOAAT:

+ HarasAHbIC TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOHII, TIAKATOB, TOPTPETHI BBIIAIOIINUXCS yde-

HBIX-MAaT€MaTUKOB, MAKE€Thl TEOMETPUYECKUX TEIl);

+  uHbOPMAIMOHHO-KOMMYHHUKATUBHbBIE CPE/ICTBA;
* KOMIUIEKT TEXHHUUYECKOH IOKyMEHTAllUU, TAacIopTa Ha CPEeCTBA O0yUEHUS, MHCTPYKIIMH 110

UX HCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
B npornecce ocBoenust paboueil mporpaMMbl yueOHOM AUCHUIUIHMHBI «MaTtematrkay o0ydaro-

HiMecs MMEIOT BO3MOXKHOCTH JOCTYyNa K 3JIEKTPOHHBIM Y4€OHBIM MaTepuajaM I10 MaTeMaTHKe,
UMEIOLIUMCS] B CBOOOJHOM J0cTyne B ceTH MHTepHeT (37eKTPOHHBIM KHUTAaM, MpaKkTUKymaMm, Te-

ctam, Marepuanam EI'D u ap.).
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5. YcaoBus peanu3anuu padoyeil nporpaMmsl A1 HHBaJaua0B 1 jaun ¢ OB3

[Ipu peanuzammu pabodeit mporpaMMbl y4eOHON TUCIMIUIMHBI «MaTeMaThkay sl MHBAJIH-

JOB U JIUII C OB3 B CANHOM IIOTOKE CO CBEPCTHUKaAMU, HE UMCIOIIIMMHU TaKUX OI‘paHquHHfl, HOpMa-
THUBHBIN CPOK OCBOCHU: IMPOrpaMMbI HC YBCINYHUBACTCA.

Jlnst maBanuaoB v aui ¢ OB3 o0y4yeHne mpoBOIUTCS C Y4€TOM OCOOCHHOCTEN UX MCUX0o(pu-

S3UYCCKOI'0 pa3BUTHUA, UX HHAWNBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSHUS 3A0POBbA.

[Tpu u3zyuennn yueOHOM quCHUIUIMHBI «MaTtemaTtuka» g nHBaIMA0B U nul ¢ OB3 obec-

MIEYMBACTCS COOJIIOICHHE CIEAYIOIIMX 00X TPeOOBaHMIA:

OCYIIECTBIICHHE TIpoliecca 00yueHus 11 uHBauAoB U jui ¢ OB3 B onHol aynutopun
COBMECTHO C 00y4YarOUIMMHUCS, HE UMEIOIUMHI OIPaHUYEHHBIX BO3MOXKHOCTEN 3/J0POBbS;
MHJUBUAYAJIBHOE KOHCYJIBTUPOBaHUE HHBAIUAOB U Jinl ¢ OB3;

I10JIb30BaHUE HEOOXOIMMBIMU TEXHUYECKMMHU CPEJCTBAMU O0YUEHHUS;

OpraHusanuu pabodero Mecra A HHBaIUI0B U ul ¢ OB3;

obecrieyeHre NeyaTHbIMH U 3JIEKTPOHHBIMHU 00pa30BaTeIbHBIMU pecypcamu (ydeOHbIe To-
coOMs1, MaTepHAITBI JJIS1 CAMOCTOSITENTbHON pa0dOTHI U T.11.) B pOpMax, aIanTUPOBAHHBIX K
OTPaHUYEHUSM HX 370POBbS U BOCIPUATHS HHPOPMALIUH.

B 3aBUCHMOCTH OT KOHKPETHOTO BUJa OIpaHUYEHUS 3/10pOBbs (HApyIIeHUs ciayxa (Tiayxue,

crnaocrnplllIalllve), HapyIIeHUs 3peHust (cjemble, ClIa0OBUAAILIME), HAPYIIEHUS OMOPHO-
JIBUTATEIILHOTO amiapara u Jip.) 00ecreunBaeTcsi COOMOACHUE CISAYIOMUX O0IIMX TPEOOBAHMIA:

o0ecrnieueHre UHANBUAYAILHOTO paBHOMEPHOTO ocBeleHus: He menee 300 mrokc;

JUTS BBITIOJTHEH U 3a1aHui nHBanuaaM u jguiam ¢ OB3 mpu Heo0X0IMMOCTH TTPEI0CTaBISA-
€TCsl YBEIMYMBAIOLIUECS YCTPOUCTBO;

3aJJaHus IS IPAKTUYECKUX, JTA00OPATOPHBIX, CAMOCTOATENBHBIX M HHBIX paboT 0OpPMIISIOT-
Csl YBEJIMYEHHBIM HIPUPTOM;

10 KeJTaHUI0 00YUaIOIIMXCs TEKYIUH 1 UTOTOBBIM KOHTPOJIb 3HAHUH 10 y4yeOHOM qucuu-
TJTMHE TIPOBOJIUTCS B MMCbMEHHOM, YCTHOM U MHOM yJI0OHOM hopme.

Peanuzanus paboueil mporpaMMbl yueOHOW AucUMIIMHBI «MaTemaTuka» olOecrieunBaeTcs

ne1arornyeckuMM KajipamMy, UMEIOIIMMH BbICIIee 00pa30BaHUE, COOTBETCTBYIOIIEE NMPOdUIIO JaH-
HOMW IporpaMMsl U Ipoleanmx od0ydenue no nporpamMmme «ukmo3uBHoe oOpazoBanue B BY3e».
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6. XapakTepHCTHKA OCHOBHBIX BUJAOB JAeATEJILHOCTH 00y4al0IIHXCH

Copneprxanue XapakTepuCTUKa OCHOBHBIX BUJIOB JICATEIIEHOCTH 00YJaIOIIUXCs
o0yudeHus (Ha ypoBHE y4eOHBIX JICHCTBUIA)
BBenenue O3HaKOMJICHHE C POJBbIO MAaTEMaTHKH B HAayKe, TEXHHKE, IKOHO-

MUKE, UH(POPMAIMOHHBIX TEXHOJOTHUAX U MNPAKTHUECKOH NesTeNbHO-
cti. O3HaKOMJICHHE C LEISIMH U 3a/1ad4aMH U3Y4YEeHUs] MaTeMaTUKH TIPU
ocBoeHuu npodeccuii CI1O u cnenmansuocteit CI10

AJI'EBPA

PazButne noHsaTHa 0O
quciie

Brimonnenue apupmMeTHyecKux NEHCTBUN HaJ YUCIIAMH, cOde-
Tas yCTHBIE U MIUCbMEHHBIE IPUEMBI.

Haxoxxaenue npuOakeHHbIX 3HAU€HUH BEIMYMH U ITOTPELIHO-
CTel BbIUMCICHHUH (a0COIIOTHON U OTHOCHUTENIbHOW); CpaBHEHUE YHC-
JIOBBIX BBIPA)KEHUH.

Haxoxaenue omunOok B IpeoOpa3oBaHUsIX U BHIUUCIEHUSAX (OT-
HOCHUTCSI KO BCEM ITyHKTaM IPOTrpaMMbl)

KopHu, crenenwu, io-
rapumMsl

O3HaKOMJIEHHE C MOHSATUEM KOpPHSI N-H CTENEHH, CBOMCTBAMU
PaauKaIoB U IIPABUIIAMHU CPAaBHEHUS KOPHEH.

DopMyJIMPOBAHUE OIPEIETCHUS KOPHS U CBOMCTB KOpPHEN. BbI-
YKUCJIEHUE U CPAaBHEHUE KOpPHEH, BBINOJHEHHE NPUKUAKU 3HAYCHUS
kopHs. [IpeoOpa3oBaHue 4MCIOBBIX U OYKBEHHBIX BBIpaK€HHM, cO-
JepIKaIIMX PaJIuKaIbl.

Brinonnenue pacueToB 1o ¢popmysiaM, CoAepKaLUM paJuKaibl,
OCYIIECTBIISI1 HEOOXOAMMBIE MTOJICTAHOBKHU U MpeoOpazoBanus. Omnpe-
JIeJICHUE PaBHOCWJIBHOCTH BBIPAKEHHN C paaukanamu. Pemenue up-
palMOHAIBHBIX YPAaBHEHMUIA.

O3HaKOMJICHHE C TIOHATUEM CTENEHU C JIEHCTBUTENIbHBIM MOKa-
3aTeleM.

HaxoxxaeHue 3HaueHU CTeneHu, UCToIb3ysl IPU HEOOXOIMMO-
CTU UHCTPYMEHTAJIbHBIE CPELICTBA.

3anuceIBaHUE KOPHS N-i CTENEHH B BUJIE CTENEHHU C JPOOHBIM
MoKazareieM U Hao0OopOoT.

@opMynMpoOBaHHE CBOMCTB CTENEHEN. Briuncinenue crenenen ¢
palMOHAIBHBIM [TOKA3aTENIEM, BBIIIOJIHEHUE MTPUKHJIKK 3HAYEHUS CTe-
IIEHU, CPAaBHEHUE CTEIIEHEN.

[Ipeo6pa3oBaHne YMCIOBBIX U OYKBEHHBIX BBIpaKEHUH, COIEP-
JKalUX CTEIEHU, IPUMEHsAs CBOWCTBA. PelleHune moka3aTeabHbIX
YpaBHEHUM.

O3HakOMJIEHHE ¢ IPUMEHEHHEM KOPHEW M CTENEHEW IPU BbI-
YUCJICHUM CPEIHHUX, JCICHUM OTpe3Ka B «30J0TOM ceueHum». Pemre-
HUE ITPUKJIAAHBIX 33]1a4 HA CJI0KHBIC TPOLICHTHI

[Ipeo6pa3zoBanue ai-
reOpanyecKux BhIpAKCHHUI

Brinonnenue npeoOpa3zoBaHuil BeIpaXeHU, pUMeHeHue (op-
MYJI, CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH M JIOTapru(PMOB.

Omnpenenenue 00JaCTH AONMYCTHUMBIX 3HAUYEHUI Jorapudpmuye-
CKOT0 BhIpakeHus1. Pemenne norapumMuyeckux ypaBHEHUH

OCHOBbI TPUTTOHOMETPUUN
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OCHOBHEIE TOHATHA

N3ydyeHne paguaHHOrO METOAA U3MEPEHMs YIJIOB BPALICHUS U
UX CBSI3U C rpagycHoi mepoil. M3o0pakeHue YriioB BpalleHHs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIOIIOKECHUEM.

@opMyITupOBaHHE OINPEACICHUI TPUTOHOMETPUUECKUX (DyHK-
LU{A Ul YIVIOB IOBOPOTa M OCTPBIX YIJIOB HPSIMOYTOJIBHOIO Tpe-
YroJIbHUKA U O0BSICHEHNE UX B3aUMOCBS3U

OcCHOBHEBIE TPUT'OHO-
MCTPUYCCKHUEC TOXKACCTBA

[IpumeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIUMCJICHHS 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKIUHN 1O OJHOU U3
HUX

[IpeobpazoBanus
IIPOCTEUIINX TPUTOHOMET-
PUYECKUX BBIPAKECHUN

W3yuenne oCHOBHBIX ()OPMYIT TPUTOHOMETPHH: (POPMYIIBI CIO-
KEHHS, YIBOCHHUS, MPEOOPa3OBaHHUSI CYMMBl TPUTOHOMETPUYECKHX
(GyHKUIMH B IPOM3BEIEHUE U MPOU3BEACHUS B CYMMY U NPUMEHEHHE
OpU BBIYUCICHUU 3HAYCHHS] TPUTOHOMETPUYECKOTO BBIPKEHHUS M
YIIPOIIEHHS €T0.

O3HakoMJIEHHE CO CBOWCTBAMM CUMMETPUU TOUYEK HA €IUHUY-
HOW OKPYXXHOCTU U NPUMEHEHHE HMX JJIS BbIBOJA (OPMYI MpHUBE/E-
HUSI

[Ipocreitmme TpUro-
HOMETPUYECKUE YPABHEHUS
U HepaeeHcmea

Pemenne mo ¢opmynaM M TPUTOHOMETPUYECKOMY KPYTY IpPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHHM.

[Ipumenenne oOUMX METONOB PELICHUS ypaBHEHHH (TIpuBeze-
HUE K JUHEHHOMY, KBaJPAaTHOMY, METOJI pa3JIOKEHUSI HA MHOXXHUTEIIH,
3aMEHbI MEePEMEHHON) MPU PEIIeHUU TPUTOHOMETPUUYECKUX YpaBHE-
HUH. YMEHHME OTMEYaTh Ha Kpyre pEIIeHUs MPOCTEHIIMX TPUTOHO-
METPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCH-
HYC, apKTaHT€HC YUClIa

O3HakoMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUYECKUX
GyHKIHIA.

N3yuenne omnpeneneHnii apKkCUHYCa, apKKOCUHYCA, apKTaHI€H-
ca uucna, GopMyIMpOBaHHE UX, H300pakeHHE Ha EAMHUYHOM
OKPYXHOCTH, IPUMEHEHHE NIPU PELICHUH YPaBHEHUN

®YHKIMH, X CBOMCTBA U TPAOUKU

QyHKIUN.
[TonssTue o Hemnpe-
PBIBHOCTH (PYHKIIMH

O3HakOMJIEHHE C MOHATUEM NEPEMEHHOH, MpuMepamMH 3aBUCH-
MOCTEN MEXly IepEMEHHBIMU.

O3HakoMJIEHHE C TMOHSATHEM rpaduka, Ompele’IeHue MNpUHa-
JEKHOCTH TOuku Tpaduky ¢yHkiuu. OmnpexneneHue mno ¢opmyie
npocTeliiel 3aBUCUMOCTH, BHJA ee rpaduka. Beipaxkenue no ¢op-
MyJie OJJTHOM NIEPEMEHHOM Yepe3 ApyTHeE.

O3nakomiieHHE ¢ ompefeneHueM (QyHKIUH, (OopMyJInpOoBaHHE
ero. Haxoxnenue o0nactu onpenenaeHus U 00JIacTH 3HaYeHUH (yHK-
UH

CpoiicTBa (QYHKIHH.
I'padmueckass uHTEpmnpeTa-
unus. [lpumepsl QyHKIMO-
HaJbHBIX 3aBUCUMOCTEH B
pEaIbHBIX IPOLIECCAX U SIB-
JEHUSIX

O3HakoMJIeHHE C TpUMEPaMU (YHKIIMOHAIBHBIX 3aBUCUMOCTEN
B PEAJIbHBIX MPOIECCaX U3 CMEXKHBIX TUCIUIUINH.

O3HakOMJIEHHE C JOKa3aTeNbHBIMU PACCYXACHUSIMH HEKOTO-
PBIX CBOMCTB JIMHEHHON M KBaJpaTUYHON (PYHKIMI, IpOBEIEHUE HC-
CJIEZIOBAaHUSl JIMHEWHOW, KYCOYHO-JTMHEHHOH, IPOOHO-TMHEWHOW WU
KBaJpaTU4HOW (yHKIMH, mocTpoeHue ux rpadukos. Iloctpoenue u
yreHue rpa¢pukoB ¢pyHkuuit. MccnenoBanue QpyHKIUH.

CocraBieHue BUOB (QYHKIUH 110 JAHHOMY YCJIOBHIO, pEILIEHHE
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3a71a4 Ha SKCTPEMYM.
Brimonnenue npeobpazoBanuii rpaduka GyHKIMH

OO6patHbie QyHKIMU

Wzyuenune nouwamusa oopamuou ¢hynkyuu, onpeaeaceHue Buaa u
nocmpoerue 2paguxa 0opamuoi QyHKyuu, HaxodxcoeHue ee odiacmu
onpeodenenus u ooracmu 3Havenul. IIpumeHeHne CBOMCTB (QPyHKIIUN
IPU HWCCIICIOBAaHUM YPaBHEHUH M PEIICHUH 337a4 Ha JKCTPEMYM.
O3HaKOMIICHHE C TIOHSTHEM CIIOKHOU (DYHKIIUU

CreneHHbIe, IMOKa3a-
TeNbHBIC, JIoTapudMuye-
CKHE€ W TPHUTOHOMETpHYe-
ckue Qynkuuu. OOpaTHBIC

TPUTOHOMETPHUYCCKHE
byHKIIUN

Brruucnenue 3HaueHud (QyHKIME 1O 3HAYCHUIO apryMEHTA.
OnpezneneHue MoJOKEHUsI TOUKH HA rpaduke Mo ee KOOpAHHATAM H
Hao000pOT.

Hcnonp3oBanue CBOMCTB (YyHKUMU JUISI CpaBHEHHs 3HAYECHUH
CTeTeHeH U Jorapu@moB.

[Toctpoenue rpadMKOB CTENIEHHBIX U Jorapumuueckux GpyHk-
WM.

Pemienue noka3aTenpHBIX U JIOTapu(PMUUYECKUX YpaBHEHUH U
HEPABEHCTB I10 U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHHE C IOHSTHEM HENPEPHIBHON NEpHOANYECKOM
¢ynkunu, GopMyIHpPOBaHUE CBOWCTB CHHYCAa W KOCHHYCA, TIOCTPOE-
HUE UX rPpauKoOB.

O3HakoMJIEeHHE C TIOHATHEM TapMOHHUYECKHX KoJeOaHuil W
IpUMEpaMu TapMOHUYECKUX KOoJeOaHWH Ul OMMCaHUs MPOLIECCOB B
busnke u Ipyrux o0nacTax 3HaAHUS.

O3HakoMJIEHHE C IOHATUEM Pa3pBhIBHOM Mepruoandeckoil pyHk-
UK, GOpMyIUpOBaHHE CBOMCTB TAHI'€HCA U KOTAHI€HCa, TOCTPOEHHE
UX rpauKoB.

[Ipumenenue cBoiicTB QYHKIMI /Uil CPaBHEHUS 3HAYEHUH TpU-
TOHOMETPHUYECKNX (DYHKIMHA, pEeIIeHus] TPUTOHOMETPUIECKUX ypaB-
HeHul. [locmpoenue 2epagurxos o0bpamubix MPULOHOMEMPUUECKUX
@yHKYul U onpedenenue no 2paguram ux c8oLcma.

Brinonnenue npeobpazoBanus rpapuKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlocaenoBaTenbHO-
CTHU

O3HakoMJIeHHE C TOHSITUEM YHCIOBOM IOCIIENOBATEIbLHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3nakomnenue ¢ noHAmMueM npeoena nocie008amenbHOCMU.
O3HaKOMJIEHHE C BBIUYMCICHHEM CYMMBbI OECKOHEYHOTO0 YHCIIOBOIO
psla Ha MpHUMEpe BBIUMCIEHUS CYMMBI OECKOHEYHO YOBIBarolIei
TEOMETPUUYECKON POTPECCHUH.

Pemienue 3aau Ha mpUMeHeHHE POPMYIIBI CyMMbI OECKOHEYHO
yOBIBaroIIei reOMETPUYECKOMN MPOrPecCHH

[IpousBogHass u ee
IIPUMEHEHUE

O3HaKOMJICHHE C TIOHSTHEM TIPOU3BOTHOM.

N3yuenue u GopMynupoBaHHe €e MEXaHUIECKOTO U TeOMETPH-
YECKOTO CMBICIIA, U3yYSHHE arOPUTMAa BEIYUCIICHUS TIPOU3BOTHON HA
IpUMEpPEe BBIYUCICHHUSI MTHOBEHHOW CKOPOCTH M YIJIOBOrO KO3(pdu-
UEHTA KacaTeIbHOU.

CocraBieHue ypaBHEHUS KacaTeabHOH B 001IeM BUE.

YcBoenue mnpaBuil JudQepeHIIMpPOBaHUs, TaOIUIBI TPOU3BOI-
HBIX 3JIEeMEHTapHBIX (QYHKIUH, mpuMeHeHue ans nuddepeHuupona-
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HUS (PYHKITUH, COCTABIICHHs YPaBHEHUS KacaTeIbHOM.

W3yuenune teopeM O CBS3M CBOWCTB ()YHKLIHUU U TMPOU3BOIHOMH,
(dbopMynHupOBKa UX.

[IpoBesenne ¢ MOMOUIBIO MPOM3BOJHON HCCIEIOBaHUS (PYHK-
WU, 331aHHON (POPMYIIOW.

YcTaHoBieHUE CBSI3U CBOMCTB (DYHKIIMU M MPOU3BOJIHOM MO MX
rpadukam.

[IpuMeHeHne MPOU3BOIHOM JJIA pPELICHUs 3aJad Ha HaXoxze-
HUE HauOOJBIIEr0, HAMMEHBIIETO 3HAYEHUS U HA HAXOXKJCHHE JKC-
TpemMyMa

[TepBooOpaznas u
HHTETpAI

O3HakoMJICHHE C TIOHSATHEM HHTErpasia ¥ nepBooOpasHou.

N3ydyenue mnpaBuia BBIYMCIECHUS IIEPBOOOPA3HON M TEOPEMBI
Herorona— JlelibHuna.

Pemienue 3amau Ha CBsI3b MEPBOOOPA3HON U €€ IPOM3BOJIHOM,
BBbIUHUCIICHHE IEPBOOOPA3HOI I JaHHOM (QPyHKIMH.

Pemenne 3agady Ha NpUMEHEHUE WHTErpana JIjs BBIYUCICHUS
(bu3nUecKrX BEJIUYMH U IUIOIAAeH

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUs U CHUCTE-
Mbl ypaBHeHUN HepaBeH-
CTBA M CHCTEMBl Hepa-
BEHCTB C JIByMs IE€PEMEH-
HBIMHU

O3HaKOMJIEHHE C MPOCTEUIIMMU CBEACHUSIMU O KOPHSX aire0-
pandeCKUX YpaBHEHUH, MOHATUAMM HCCIIEIOBAHUS YPAaBHEHUHN U CH-
CTE€M YpPaBHEHUU.

N3ydyeHue Teopun paBHOCUIIBHOCTH YPaBHEHHMM U €€ IIPUMEHE-
Hud. [IoBropeHue 3anucu pelleHns CTaHAAPTHBIX YPaBHEHUH, IpuUe-
MOB NpeoOpa3oBaHUsl YPaBHEHHUH Uil CBelEHHs K CTaHJapTHOMY
YPAaBHEHUIO.

Pemenne pPaluOHAJIbHBIX, HPPALIUOHAJIbHBIX, IMTOKAa3aTCIIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonb3oBanue CBOMCTB W TpaguKoB (QYHKIMHA A pelieHus
ypaBHeHMH. [loBTOpeHNEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemienue ypaBHeHUH ¢ MpUMEHEHHEM BCEX MPUEMOB (pasiioike-
HUS Ha MHOXKUTEIIM, BBEIEHUS HOBBIX HEM3BECTHBIX, MOICTAHOBKH,
rpagu9IecKoro METo1a).

Pemenne cucrem ypaBHeHI/Iﬁ C MPUMCHCHUEM PA3JIMYHBIX CIIO-
co00B. O3HaKOMJIEHHE C OOIIMMHU BOIIPOCAMH PEUICHHs] HEPABEHCTB U
HCIOJIb30BaHUE CBOMCTB U rpad@ukoB (QYHKIUN MpH pELIEHUH Hepa-
BEHCTB. PellieHre HEpaBEHCTB U CUCTEM HEPAaBEHCTB C MPUMEHEHUEM
Pa3IMYHBIX CIIOCOOOB.

[IpuMeHeHre MaTeMaTHYECKUX METOJOB JUIS PELICHUs COIep-
KaTeJIbHbIX 3a/1a4 M3 PA3NUYHBIX oOnacTeil HayKu W mpakTuku. VH-
TEPIPETUPOBAHKE PE3YITHTATOB C YIETOM PEabHBIX OTPaHHMYCHUN

SJIEMEHTbI KOMBMHATOPUKU, TEOPMM BEPOSITHOCTEN U CTATUCTUKU

OCHOBHEBIE MOHATHUS
KOMOWHATOPUKH

N3yyeHne mpaBuiia KOMOWHATOPUKY U NMTPUMEHEHHUE TP perIe-
HUM KOMOMHATOPHBIX 33j1ad.

Perrenne kKoMOMHATOPHBIX 3a/1a4 METOJIOM Iepedopa U 1o mpa-
BUJTY YMHOXEHHS.

O3HaKoOMJICHHE C TOHATUSIMH KOMOMHATOPUKHU: Pa3MELICHUSIMH,
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COYETaHUSIMH, TIEPECTAHOBKAMHU U (OPMYJIaMU Ul UX BBIYHCIICHUS.
OOBbsicHeHHE U TpUMEHEeHHe (HOpMYI JUIS BHIYMCIICHUS pa3MeIIeHUH,
[IEPECTAaHOBOK U COYETAHUM IIPU PELICHUH 3a/1a4.

Osnakomnenne ¢ 6maomoM HpioTona u TpeyroiapaukoM [acka-
. Pemrenne MPAKTUYCCKUX 3aaa4 C MCIIOJIb30BAHUCM MOHATHH U
IpaBU KOMOMHATOPUKHU

DJeMeHTBl  TEeOpHUH
BEPOSATHOCTEH

N3ydyeHne KJIacCH4ECKOro ONPEIEIICHUs BEPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEN.

PaccmoTpenue npuMepoB BBIYHMCICHUS BEPOATHOCTEN. Pemenne
3aJ1a4 Ha BBIYUCIICHUE BEPOSATHOCTEH COOBITHI

[IpencraBnenue naH-
HBIX (TaONHIBI, IUarpam-
MBI, TpauKH)

O3HakoMJIEHHE C TIPEICTABIICHUEM YHUCIIOBBIX JAHHBIX U UX Xa-
PaKTEpUCTUKAMHU.

Pemenne mpaktuyeckux 3anad Ha 0OpaOOTKY YHMCIOBBIX JIaH-
HBIX, BEIYUCIICHHUE UX XapaKTEPUCTHK

I'EOMETPUA

[IpssMble ¥ MIIOCKO-
CTH B IIPOCTPAHCTBE

@opMynHMpoOBKa U NPUBEIACHUE 0KA3ATEIBCTB IIPU3HAKOB B3a-
MMHOI'O PAaCIIOJIOKEHHUs NPSMBIX M IUIOCKOCTEeW. Pacno3HaBanue Ha
YCPTEIKAX U MOJCIIAX PA3JIMYHBIX CIIYYa€B B3AUMHOI'O PACITIOJIOKCHUA
IPSAMBIX U IUIOCKOCTEH, apr'yMEHTHUPOBAHHUE CBOUX CYKIECHHU. Dop-
MYJIMPOBAHUE OIpPEeNIEHUI, TPU3HAKOB U CBOICTB MapasiesIbHbIX U
HEePIEHANKYIISPHBIX IUIOCKOCTEH, IBYIPaHHBIX U JINHEHHBIX YIJIOB.

BeinonHeHue mocTpoeHus yriioB MEXAy MpsIMBIMH, IPSAMOM U
IUIOCKOCTBIO, MEX]Y IJIOCKOCTSAMHU IO ONMCAHHUIO U PACIIO3HABAHHE
UX Ha MOJIETISIX.

[IpuMeHeHne TPU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSIMBIX H
IIJIOCKOCTEW MPYU PEIICHUH 3a4a4.

N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHME HA MOJEISAX
NEPIEHIUKYIIPOB U HAKIOHHBIX K INIOCKOCTH, NPAMBIX, Napaljieilb-
HBIX MJIOCKOCTEH, YTJI0B MEXIY IPSIMOM U MIIOCKOCThIO U 000CHOBA-
HUE TIOCTPOEHUS.

Pemenne 3amauy Ha BBIYMCIEHHE TIE€OMETPUYECKHX BEIMYHUH.
OnucelBaHME PACCTOSIHUSL OT TOUKHM A0 IUIOCKOCTH, OT IMPSMOM 10
IJIOCKOCTH, MEXKAY INIOCKOCTAMH, MCKAY CKPCUHIMBAIOIIMMUCA HPs-
MBIMH, MEX1y IPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.

@opMynHMpOBaHHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTO-
SHUAX (TEOpEM CYyLLECTBOBaHMs, CBOMCTBA).

N300parkeHne Ha yepTexkax U MOAEIAX PACCTOSHUS U 0OOCHO-
BaHUE CBOUX CYXJeHuW. OnpeneneHne U BHIYUCICHUE PAaCCTOSHUN B
npoctpanctBe. [IpuMenenue ¢opmya U TeopeM IJIaHUMETPUHU JUIs
pelIeHns 3a1a4.

O3HakoMIJIEHHE C MMOHATHEM NapaAJIIEIBHOTO TPOSKTUPOBAHUS U
ero CBOHCTBaMH. Dopmynuposanue meopemvl 0 NIOWAOU OPMO20-
HANbHOU NPOEKYUU MHO20)20IbHUKA.

[Ipumenenue Teopuu 1is 0OOCHOBAHHS MOCTPOCHUHN M BBIYHC-
JeHUl. ApryMEHTUPOBAaHUE CBOMX CYKIEHHUI O B3aMMHOM pacroJio-
KEHUU TPOCTPAHCTBEHHBIX (QUTYP

MHororpanHuku

Onucanue U XapaKTEpUCTHKA Pa3IMYHbIX BUJI0B MHOI'OIPaHHU-
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KOB, IICPEYHUCIICHUE UX DIEMEHTOB U CBOMCTB.

N3006paskeHre MHOTOIPaHHUKOB M BBIITOJHEHHUE MTOCTPOCHUS Ha
M300payKeHHUSIX M MOJIEIISIX MHOTOTPaHHUKOB.

Brluucienue JIMHEHHBIX 2JIEMEHTOB U YIVIOB B IIPOCTPAHCTBEH-
HBIX KOH(QUTypauusx, apryMeHTUPOBAHHE CBOMX CYKICHH. Xapax-
TEPUCTHKA M HM300pa)XKEHUE CEUCHMSl, pa38epmKu MHO202PAHHUKOS,
BBIUMCJICHUE IIJIOIAAEH TOBEPXHOCTEH.

[TocTpoeHue mpocTedmnx ceyeHui KyOa, IpU3Mbl, TUPAMUIBL.
[TpumeHeHue GpakToB U CBECHUN U3 IUIAHUMETPHH.

O3HakoMJICHHE C BUIAMU CUMMETPHIl B POCTPAHCTBE, POpMY-
JMPOBAHUE OIPEICICHUN M CBOMCTB. XapaKTEPUCTHUKA CUMMETPUHU
TeJl BPAIlleHUs] © MHOTOTPAaHHUKOB.

[IpuMeHeHnEe CBOWCTB CUMMETPUM IpH peuieHud 3anad. Mc-
H0JIb30BaHKE MPUOOPETEHHBIX 3HAHUN JIJIs1 UCCIIE0OBAHUS U MOJEIU-
POBaHMsI HECIIOXKHBIX 3a1a4.

N300pakeHre OCHOBHBIX MHOI'OI'PAaHHMKOB U BBIMIOJIHEHUE PU-
CYHKOB I10 YCJIOBHSM 3a/1a4y

Tena 1 moBepxHOCTH

BpalleHUs

O3HakoMJIEHHE ¢ BUJAMM TeJ BpauleHus], GOpMyIHpOBaHUE UX
ONPEAEIICHUN U CBOMCTB.

@OopMyIMpPOBaHHE TEOPEM O CEYEHUM MIapa IUIOCKOCTBIO M
TUIOCKOCTH, KacaTeJIbHOMU K cdepe.

XapakTepucTUKa U U300paxkeHue Tell BPalleHus, UX pa3BepTKH,
CEYCHMUS.

Pemrenne 3ama4 Ha IOCTPOCHHUE CEYCHUM, BBIYUCIICHHWE IUIMH,
pacCcTossHUM, yrioB, Iuromaneu. lIpoBeneHue Aoka3aTelnbHBIX pac-
CY)XJEHUU MMPU PEIICHUH 3a]1a4.

[IpuMeHeHne CBOMCTB CUMMETPHHM IIPH PELICHUM 3a/1a4 HA Teja
BpallleHus1, KOMOMHALINIO Tel.

N300paxkeHne OCHOBHBIX KPYIJIBIX TEJl U BBHINOJIHEHUE PUCYHKA
10 YCJIOBHIO 3a1a4U

N3mepenuss B  reo-

METpUHU

O3HakoMJIEHHE C MTOHATUAMU IUIOIIAAN U 00beMa, aKCHOMaMH U
CBOWCTBaMH.

Pemienue 3amau Ha BBIUMCIIEHUE IJIOMIAJEH IIIOCKUX (UTYD C
IIPUMEHEHUEM COOTBETCTBYIOIIUX (GopMyn U (aKTOB U3 IJIaHUMET-
pun. V3yueHue TeopeM O BBIUKCICHHH 00BbEMOB MPOCTPAHCTBEHHBIX
TeN, peleHne 3a/1a4 Ha IpUMeHeHue GopMyJl BHIYHCIECHUSI 00bEMOB.
Nzyuenne hopmyn st BRIYUCICHUS TUIOMIAJEH MTOBEPXHOCTEH MHO-
TOTPAHHUKOB U TEJ BpAIlICHHUS.

O3HaKOMJIEHHE ¢ METOJOM BBIYHMCIIEHUS TUIOIIAIN TIOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BBIYHUCIICHUE TUIOMIA/I€H TTOBEPXHOCTH

IIPOCTPAHCTBEHHBIX TEI

TOPBI

Koopaunatel n Bek-

O3HakoMyIeHHE C TOHATHEM BeKTopa. M3ydeHue nekapToBOU
CHUCTEMBI KOOPAHMHAT B IPOCTPAHCTBE, IOCTPOCHUE IO 3aaHHBIM KO-
OpAMHATaM TOYEK M IJIOCKOCTEH, HAXOKACHUE KOOPAUHAT TOYEK.

Haxoxxnenne ypaBHEHUH OKpPYKHOCTH, C(hepbl, TJIOCKOCTH.
Beluncnenue paccTossHUNM MEK1y TOYKaMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIUYMH, NPABUII PA3JIOKEHUS
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BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MIPABWII HAXOXKIEHUS KOOP-
JIMHAT BEKTOpAa B MPOCTPAHCTBE, MPABWII IECUCTBUN C BEKTOpaMu, 3a-
JTAHHBIMU KOOPJIMHATAMH.

[IpuMeHeHHe Teopuu NpU PELICHUM 3aa4 Ha JEHCTBUS C BEK-
Topamu. M3ydeHne cKaasipHOro Npou3BeeHUs BEKTOPOB, BEKTOPHOIO
YPaBHEHHUs NPSIMOU U IJIOCKOCTH. [IpuMeHeHne Teopun py perieHnn
3aJa4 Ha JEHCTBUs C BEKTOpPAaMH, KOOPAUHATHBIN METOJ, IPUMEHEHHE
BEKTOPOB JJIs1 BBIYMCIICHUS BEIWYUH YIJIOB U PAacCcTOSIHUM. O3HaKOM-
JICHUE C JI0OKA3aTeIbCTBAMHM TEOPEM CTEPEOMETPHM O B3aMMHOM pac-
IIOJIOXKEHUU IIPSMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM BEKTOPOB
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