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1. lHosicHUTEJLHASA 3aAIIUCKA

[Tporpamma o6meo6pasoBareabHoro yueonoro npeamera OVIL.03.Y Marematuka (yriay0-
JICHHBI YpOBEHB) MpeIHAa3HAYCHA ISl U3YyYCHHS MAaTEMATHKH B MPO(ECCHOHAIBHBIX 00pa3oBa-
TEJIBHBIX OpraHU3alUsAX, PEATU3YIOIUX 00Pa30BaTEbHYIO MPOrpaMMy CpeIHEro obiiero oopa-
30BaHUS B Mpejesiax OCBOCHHUS OCHOBHOHM MpodeccHoHaNbHON 00pa3oBaTeNbHON MPOTpaMMBI
(OIIOII) CIIO Ha 0a3e 0OCHOBHOIO OOLIEr0 00pa30BaHMsI MIPHU MOATOTOBKE KBAaTU(UIMPOBAHHBIX
paboumx u ciyxaimux no crnenuaibHoctu 22.02.06 CapoyHOe MPOU3BOICTBO.

[TporpamMma o Martemaruke (yriyOJieHHBIH YpOBCHb) Ha YPOBHE CpeIHEro ooimero oopa-
30BaHUA pa3paboTaHa Ha ocHOBe DeepanibHOro TOCYIapCTBEHHOr0 00pa30BaTeIbLHOrO CTaHAap-
Ta cpeaHero ooduero oopasoanus (mpuka3 MunuctepcTBa o6pa3zoBaHus U Hayku Poccuiickoit
Oenepanuu ot 17.05.2012 Ne 413 B pen. ot 12.08.2022), denepanpHO 00pa3oBaTeIbHON MPO-
rpaMMoOi cpenHero obmiero oopa3zoBanus (mpuka3 MunmnpocBemieHus Poccun ot 23.11.2022 Ne
1014) u ®I'OC CIIO no cneunansroctu 22.02.06 CBapouHOE TPOU3BOCTBO.

VYuebnsbiii penmer MaTeMaTuka BXOIUT B 00IIe00pa30BaTEIbHBIN IUKII, MOIIUKI 00s3a-
TeJbHbIC yUeOHBIC MPEAMETHI M UATACTCS Ha TIEPBOM Kypce 00yUYeHUsI.

B snoxy mudpoBoii Tpanchopmanmu Beex cep uernoBeueckon eaTeIbHOCTH HEBO3MOXKHO
cTaTb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleld MaTeMaTH4eCKOW MOJITOTOBKH.
3710 00yCIIOBICHO T€M, YTO B HAIIM JHHU PACTET YUCIIO CHEIMAIILHOCTEHN, CBA3aHHBIX C HEMOCPE]-
CTBEHHBIM TMPUMEHEHHEM MAaTEMAaTHKHU: U B cepe SKOHOMUKU, U B OM3HECE, U B TEXHOJOTHYE-
CKHX 00JIacTSX, M JaKe B TyMaHUTapHbIX cepax. Takum oOpazoM, Kpyr oOydaromuxcs, A Ko-
TOPbIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM IpEeAMETOM, (yHAAMEHTOM OO0pa30BaHMs, CyIie-
CTBEHHO pacmmpserca. B Hero BXOAST He TOJbKO oOydaromuecs, MIaHUPYIOUIUE 3aHUMAaThCS
TBOPUYECKOW M HMCCIENOBATEIbCKON paboToil B 00JiacTW MaTeMaTuku, WHGOpMATUKHU, HU3UKH,
SKOHOMMKH U B JAPYTUX 00JACTAX, HO U T€, KOMY MaTeMaThKa Hy>KHa JIJIsl UCIIOJIb30BaHUs B MPO-
(eccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpukiagHasi 3HAYMMOCTh MaTEMAaTHKH OOYCIIOBJIEHA TE€M, YTO €€ MPEIMETOM SBIISIOTCA
(dyHIaMeHTaIbHbIE CTPYKTYphl Hallero Mupa. be3 KOHKpETHBIX MAaTeMaTHUYECKHUX 3HAHUM 3a-
TPYJHEHO MOHMMAaHHE MPUHIUIIOB YCTPOMCTBAa U MCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOC-
MpUATHE W WHTEPIpETAIusi pa3HooOpa3HO COIMAIbHON, YIKOHOMHYECKOW, MOJUTUYECKON WH-
dbopmaruu, ManodppeKTUBHA TTOBCEIHEBHAS MPAKTHYECKAs JEATeIbHOCTh. Bo MHOrux cdepax
npodeccuoHanbHON AESITENbHOCTH TPEOYIOTCS YMEHHMS BBIIIOJHATH Pacu€rbl, COCTABIATH ajro-
PUTMBI, TPUMEHATH (OPMYJIBI, IPOBOAUTH IT'€OMETPHUUECKUE N3MEPEHHUS U MOCTPOEHUS, YUTATh,
o0OpabaTbIBaTh, HHTEPIPETUPOBATH U MPEJCTABIATh UH(OPMAINIO B BUJE TAONUII, TUATPAMM H
rpauKoB, MOHUMATh BEPOSITHOCTHBINM XapaKTep CAy4yailHbIX COOBITHIA.

OOyueHne maTemMaTHKe TAET BO3MOXKHOCTb pa3BUBaTh y OOYYaIOIIMXCS TOYHYIO, palfo-
HAJIbHYIO U UHPOPMATHBHYIO pedb, yMEHHE OTOMPATh HanboJIee MOAXOSAIINE A3bIKOBbIE, CHMBO-
JMYEecKue, rpaduueckue cpeacTBa i BEIPAXKEHUS CYKICHUN U HATJISITHOTO MX MPEACTAaBICHHS.

[IpuoputeTHBIMU yensAmu 00yUeHUSI MaTEMaTUKE Ha YIITyOJIC€HHOM YPOBHE SIBISIOTCS:

— (opmupoBaHUE LIEHTPAIbHBIX MaTeMaTHUYECKUX MOHATUN (YHCII0, BEIMYMHA, TEOMETPH-
gyeckas Gurypa, nepeMeHHasi, BEposiTHOCTb, (DyHKIIHsI, IPOU3BOJHAS, HHTErpai), oOecreunBaro-
[IMX MPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTh MAaTeMAaTUYECKOr0 00pa3oBaHus 00yJatoOuXCs;

— MOJBEJCHHE 00yYaIoIUXCsA Ha JOCTYITHOM JUISI HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTEeMaTUKU U OKPYXKAIOLIEro MUPA, MOHUMAHUIO MAaTEMAaTUKU KaK 4acTU OOILIeH KyJlbTyphl de-
JIOBEYECTBA;

— Ppa3BUTHE MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydaromuxcs, MO3HaBa-
TEJIbHOW aKTHUBHOCTH, UCCIEAOBATEIBCKUX YMEHHUI, KpUTHUHOCTH MBIIUICHHS, HHTEpeca K U3y-
YEHHUIO0 MaTEeMaTHKU;

— (opmupoBaHue (QPyHKIIMOHAJIBLHOM MaTeMaTHYECKONW TI'paMOTHOCTH: YMEHHUSI pacro3Ha-
BaTh MaT€MaTUYECKUE ACHEKThl B PEaJbHBIX >KM3HEHHBIX CUTYalUSIX U NPU HU3YYEHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POopMyIHpoBaTh UX Ha



SI3bIKE MATEMATUKU U CO3/1aBaTh MaTeMaTUYECKUE MOJAEIIU, IPUMEHSATh OCBOCHHBIN MaTemMaTuye-
CKHMH ammapar i pPelIeHUs] MPaKTUKO-OPHUEHTUPOBAHHBIX 3a]layd, HHTEPIPETUPOBATh U OLICHH-
BaTh MOJYYCHHBIC PE3YIbTAThI.

B cootBerctBuu ¢ ®I'OC COO MaremaTuka sBISIETCS 00s13aT€NbHBIM MPEAMETOM Ha JaH-
HOM ypoBHE 0oOpa3zoBaHus. [IporpamMmmoii mo mMaTeMaTHKe MpeaycMaTpUBaCTC U3yUeHHE YueOHO-
ro npeaMmeta «MaTeMaThka» B paMKax TpEX y4eOHBIX KypcoB: «Ajnrebpa u Hayajga MaTeMaTHyie-
CKOro aHanuzay, «['eometpust», «BeposiTHOCTh U CTATUCTUKAY.

O0beM 001mIe00pa3oBaTe/ILHOIO Y4eOHOr0 NpeaMera
U BUAbI Y4eOHOH padoThI:

Buj yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 480
BT. 4..

1. OcHoBHOE conepkaHue 303
BT. U..

TeopeTuieckoe o0ydeHue 302
IIpaKTUYIECKHUE 3aHATUSA 1
CamocTosTenpHas padoTta 156
2. IlpodeccronanbHO OPUEHTUPOBAHHOE COACPIKAHNE 21
BT. U..

TEOpeTHYecKoe 00yueHue -
MPaKTUYECKUE 3aHATUS 21
IIpomexyTouHAsi aTTeCTALMA MO ceMecTpaM [ cemecmp — KOHMPOAbHAS Pa-

boma, 2 cemecmp — 3K3aMeH




2. IllianupyeMbl pe3yJbTaThl 0CBOEHHs 00111e00pa30BaTEILHOr0 YueOHoro npeamera B coorsercTeun ¢ ®I'OC CIIO
u ProcC Coo

Kon v naumenoBa-
HHe (popMHUpPyeMBbIX

Ili1anupyemble

€3yJbTAaThl 0OCBOCHHUA NPEAMETA

.« JIMYHOCTHBIE, MeTaNpeIMeTHbIe IIpenmeTHbIE
KOMIICTCHIIMU
OK 01 - TOTOBHOCTb K TPY/Ay, OCO3HaHUE IICHHOCTH MacTepPCTBa, TPYA0JIIO0HE; I1P6 1 BiazeTs METOAAMH JOKA3aTEIbCTB, AITOPUTMAMHU PEUICHUS 3a1a4; YMEHHE (HOPMYIHPOBATh
Bpibupath cocoObl pelieHnst | - TOTOBHOCTh K aKTHBHOM JESTEIbHOCTH TEXHOJOTHYECKOH M COLHUAJIbHON | OMpeesieHHs, aKCHOMBI M TEOPEMBI, MPUMEHSITh UX, MPOBOIHUTH JOKa3aTENbHbIE PACCyKICHUS B
3aj1a4 mpodeccHoHaIbHON | HAMPaBICHHOCTH, CHOCOOHOCTh MHUIMHPOBATh, IUIAHUPOBATh W CaMOCTOS- | XOJe PeLICHHs 3a/ad;

JACATEIIBHOCTU HNPUMEHUTEIb-
HO K pa3JIMYHbIM KOHTCKCTaM

TEJIBHO BBIIOJHATH TAKYIO JAEATEIEHOCTD;

- HHTEepeC K pa3IMIHEIM cepaM NpohecCHOHATBLHON eI TeIbHOCTH,
OBJajicHUE YHUBEPCATFHBIMY yIeOHBIMH TTO3HABATEIIEHBIMU JICHCTBUSIMH:

a) 6a30BbIe JJOTHYECKHUE TeiiCTBUI:

- CaMOCTOSTENBHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh MpobiieMy, paccMar-

pHUBAThH €€ BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYLIECTBCHHBIH MPHU3HAK WIA OCHOBAHUS U1 CPaBHEHHS,

Kiaccuukanuu U 0000IIeHHUS;

- OTpenensaTh e ACATeNbHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPUU HX JO-

CTH)KEHUS;

- BBIABILATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMAaTPUBACMBIX SIBICHH-

X

- BHOCUTb KOPPEKTUBBI B JICSTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTa-

TOB LIEJISIM, OLICHMBATh PUCKH TOCIICACTBUH ACATEIFHOCTH;

- pa3BUBATh KPEAaTHBHOE MBIIUICHHE TIPH PELICHUH KHU3HEHHBIX IPOOIIeM

0) 0azoBbIe HCCIEN0BATEIbCKHE IEHCTBHUSI:

- BIIQJICTh HaBBHIKAMH Y4EOHO-HCCIIEIOBATEIECKON U TMPOEKTHON AesATENHHO-

CTH, HABBIKaMH pa3pelleHust Ipooiem;

- BBIABJIATh NPUYMHHO-CIEJCTBEHHbIE  CBS3U M aKTyalu3UpOBaTh 3ajady,

BBIBUraTh TUIOTE3y €€ pelIeHus, HAXOAUTh apryMEHTh! Ul JI0Ka3aTellb-

CTBa CBOUX YTBEPXkIEHUH, 3a1aBaTh IapaMeTpbl U KPUTEPUU PELLICHUS;

- aHAJM3MPOBATh MOJYYEHHBIE B X0/ PEIICHHS 33/1a4l Pe3yIbTaThl, KPUTH-

YEeCKH OLIEHWBATh MX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX

YCIIOBHSX;

- YMeTh TIEPEHOCUTH 3HAHHUS B TO3HABATENBHYIO M MPAKTHYECKYIO OOJIACTH

JKU3HECATEIILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00nacTeid;

- BBIIBUTaTb HOBBIC UJCH, IPEJIaraTb OpUrnHAJIbHBIC MMOAXO0AbI U PEHICHUS,

M CMOCOOHOCTh MX MCIIOJB30BAaHMs B IMO3HABATEIBHON M COLMAIBHOM MpaK-

THUKC

IIP6 4 ymeThb oneprpoBaTh MOHATUAMHU: (YHKLUS, HepepbiBHAs QYHKIMS, TPOU3BOIHAS, IIEPBOOO-
pa3Hasi, ONpEAENCHHBIII MHTErpajl; yMeTb HaXOIWTh IPOHM3BOJHBEIC IJIEMCHTApHBIX (YHKIUH, HC-
MOJB3Ys CIPaBOYHBIE MaTepHAabl; NCCIEN0BAaTh B NMPOCTEHIINX CIydasx (YHKINM HA MOHOTOH-
HOCTB, HAXOJUTh HaHOOJIbIINE W HANMEHBIINE 3HAYEeHHs (QYHKINI; CTPOUTH rpaduKH MHOTOWICHOB
C HCIOJIb30BAaHUEM allliaparta MaTeMaTHYeCKOro aHalM3a; IPUMEHSATh MPOU3BOIAHYIO IIPH PEIICHUH
3a7a4 Ha JBIDKCHHE; PEHIaTh MPAKTUKO-OPHEHTHPOBAHHBIE 33a4i HA HAHOOIBIINE U HAaNMEHBIIHNE
3HAUYCHUS, Ha HAXOXKJICHUE IyTH, CKOPOCTH U YCKOPEHUST,;

IIP6 5 ymerh omepupoBaTh MOHATUSAMU: pallMOHANbHAs (YHKIHMS, TOKa3aTeabHas (QyHKIUs, cTe-
neHHas (QyHKUus, Jorapupmudeckas QyHKIUS, TPUTOHOMETpUUecKre (GyHKIHU, oOpaTHbIe (PyHK-
[[M{; YMEHHUE CTPOUTH Ipa)MKu N3y4EeHHBIX (DYHKIMH, UCIONB30BaTh TpadMKu MPH H3yYSHUH IIPO-
LIECCOB M 3aBUCHMOCTEH, PU pEelIeHNHN 3314 U3 APYTUX YYeOHBIX MPEIMETOB U 3a1a4 U3 PeIbHOH
JKU3HH; BBIpAXaTh (GopMyJIaMi 3aBUCUMOCTH MEXTy BEJIMIHHAMY,

I1P6 6 ymeTs penrath TEKCTOBBIE 33/1a4l PAa3HBIX THIOB (B TOM YHCIIE HA IPOIEHTHI, JOJU U YacTH,
Ha JBWDKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIyT, HAJOTH, 3aJa4y U3 OOIACTH YHpaBICHHS JINU-
HBIMH U CeMEHHBIMH (DMHAHCAMH); COCTABIIATH BEIPAXKEHHSI, YPAaBHEHHMSI, HEPABEHCTBA U MX CUCTEMbI
[0 YCIIOBHIO 3aJa4H, HCCIEN0BATh MOIydEHHOE PEIIeHNE U OICHUBATh NPABIONOJ00HOCTD PE3yIlb-
TaToB;

IIP6 7 ymers omepupoBaTh HOHATHAMH: CpeiHee apupMeTHYecKoe, MeAuaHa, HauOoubllee U
HaMMEHbIIIee 3HAYCHUs, pa3Max, JUCHEPCHUs, CTaHNAapTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKAaTh, HHTEPIPETUPOBATh MH(GOPMALUIO, TIPEJCTABICHHYIO B TaOJMIaX, HA JUarpammax, rpa-
(uKax, OTpaXkaloIlyl0 CBOMCTBA PEANbHBIX NPOLECCOB W SIBICHHH; MPEACTABIATh HHPOPMALHUIO C
MOMOIIBIO TAOJHI[ U AWArpaMM; HCCIIeI0BAaTh CTATHCTHIECKHE JaHHBIE, B TOM YHCIIE C IIPUMEHCHH-
eM rpaduuecKnX METOI0B U HIIEKTPOHHBIX CPEJICTB;

I[IP6 8 ymeTp omepHpoBaTh MOHATHSIMU: CIyYalHBIA OIMBIT M CIy4allHOE COOBITHE, BEPOSTHOCTH
CITlyqaifHOTO COOBITHS; YMEHHUE BEITHCIISTE BEPOSITHOCTD C MCHONB30BAaHNEM IpaUIeCKUX METO/OB;
MIPAMEHATH (OPMYJIBI CIIOKEHUSI 1 YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKTHI U (POPMYIIBI
NPU PEIIeHWH 33j1ad; OLEHHBATh BEPOSTHOCTH PEalbHBIX COOBITHIl; 3HAKOMCTBO CO CIIy4alHBIMHU
BCJIMYMHAMH, YMEHUC NPUBOAUTH NMPUMEPHI NPOABICHUA 3aKOHA 6OJ'[I>LI_II/IX YUCECJI B NMPUPOIAHBIX U
00I1IECTBEHHBIX SBIECHUIX;

ITP6 9 yMmeTh omepupoBaTh MOHITHSIMH: TOYKa, MPsiMasi, TJIOCKOCTb, MPOCTPAHCTBO, JIBYTPAHHBII
YTOJI, CKPEIIUBAIOIIIECS MPSIMBIE, MapaUIeIbHOCTD U MEPIIEHUKYIIPHOCT MPSIMBIX H ITIOCKOCTEH,
YTOJI MEXKTy HPSIMBIMH, YTOJI MEXKLy IPSIMOH M INIOCKOCTBIO, YTOJI MEeXIY IUIOCKOCTSIMH, PACCTOSTHAE
OTTOYKH /IO IUIOCKOCTH, PAcCTOSIHHE MEXIy NMPSAMBIMHU, PACCTOSHHE MEXIY IUIOCKOCTSMH; yMEHHE
HCIIOB30BATh TIPH PEHICHHUH 3a/ad M3y4eHHBIE (AKTHl M TEOPEMbI IUIAHUMETPHH; YMEHHE OLCHHU-
BaTh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

ITP6 10 ymeTh onepupoBaTh MOHATHSIMHU: MHOTOIPaHHHK, CEYEHHE MHOTOIPaHHHKA, KyO0, mapaie-
JITIUTe, PU3Ma, MHUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpaICHUs, IHIHHID, KOHYC, map, chepa,
ceyeHuss QUrypbl BpalleHHs, IIOCKOCTh, Kacaromascsi cdepsl, LUINHIpA, KOHYyca, IUIOMIAAb IO-
BEPXHOCTH MHPAMUJIBI, IPU3MBI, KOHYyCa, NWINHAPA, IUIOManb chepsl, 00beM KyOa, IpsIMOyTOIbHO-
TO MapaJuleNieuIena, MHPaMuIbl, IPU3MbL, NWINHAPA, KOHyca, MIapa; yMEHHe n300paxaTh MHOTO-




TPAaHHUKH U HOBEPXHOCTH BPAIIECHUS, UX CEUCHHS OT PYKH, C HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPE/CTB; YMEHHE PAclO3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHHE PacIo3Ha-
BaThb NPABUIIbHbIE MHOTOTPAaHHHUKH;

ITP6 13 ymeTb onepupoBaTh NOHATUSAMU: NIPSAMOYTOJIbHASL CUCTEMa KOOP/MHAT, KOOPIAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKATAPHOE MPOU3BEACHHE, YTONI MEXIY BEKTOpPAaMHU, CyMMa BEKTOPOB,
MPON3BE/ICHNE BEKTOPa Ha YHCIIO; HAXOANUTH C TIOMOIIBIO H3yYEHHBIX (OPMYI KOOPANHATEI Cepesu-
HBI OTpEe3Ka, PaCCTOSTHUE MEXKTY ABYMs TOUKaMH;

I1P6 14 ymers BHIOMpaTh MOAXOMSIINHA H3yYSHHBIH METO U PEIICHMS 33/1a9H, paclo3HaBaTh Ma-
TeMaTHIecKue (hakThl ¥ MaTeMaTHIECKE MO B IIPUPOJHEIX ¥ OOLIECTBEHHBIX SIBJICHUSX, B UC-
KYCCTBE€; YMEHHE MPUBOIUTH MPUMEPHl MaTEMaTUYECKUX OTKPBITHI POCCUICKON M MHUPOBOU Mate-
MAaTU4YECKON HAyKU;

IIPy 1 ymerh onepupoBaTh MOHATHAMH: ONpEICIeHHE, aKCHOMa, TeopeMa, CJICICTBHE, CBOMCTBO,
MPU3HAK, J0Ka3aTeNbCTBO, PABHOCHUIBHBIE (HOPMYIHPOBKH; yMEHHE (OPMYIHpOBaTh OOpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPKACHHE, NMPUBOANUTH NPHUMEPH M KOHTPIPUMEPHI, HCIIOIb30BATh METOX
MaTeMaTHIeCKOH MHIYKINH; IIPOBOINTH JJOKa3aTeIbHbIC PacCy KICHHS PU PEICHUN 3a/1a4, OLCHHU-
BaTh JIOTHYECKYIO IIPAaBHILHOCT PacCyKICHHH;

IIPy 2 ymeTs onepupoBaTh MOHATHUSIMHU: MHOXKECTBO, IIOJMHOXKECTBO, ONIEpAllMK HaJl MHOXKECTBAMH;
YMEHHE UCIIOb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar Uil OHUCAHUS PEAbHBIX IIPOIECCOB U
SIBTICHHH IIPU PELICHNUN 3334, B TOM YHCIIE U3 IPYTHX yIeOHBIX IPEIMETOB;

IIPy 3 ymeTh omepupoBarh MOHATHAME: rpad, CBA3HBINA Tpad, AepeBo, UK, rpad Ha IIOCKOCTH;
yMEHHE 3a][aBaTh U ONHCHIBATH Ipadbl Pa3IHIHBIMH CIOCO0AMU; HCIIOIB30BaTh rpadbl MpH perie-
HHY 3a]a4;

IIPy 4 ymerb cBOOOAHO OIEPHPOBATH IOHATHAMU: COYETaHHUE, IIEPECTAHOBKA, YHUCIO COYECTaHUH,
YHCIIO0 TIepecTaHOBOK; OuHOM HbIoTOHA; yMEHME NMPUMEHSTh KOMOMHATOPHEIE (aKTHl M paccysKie-
HUS TS PEIeHUs 3a/1a4;

IIPy 5 ymers omepupoBaTh MOHATHSIMH: HaTypaJbHOE YHCIIO, IIENOE YHCIO, OCTATOK IO MOJYJIIO,
panfoHaNbHOE YHCII0, HPPAMOHANPHOE YHCIIO, MHOXKECTBA HATypalbHBIX, IENBIX, PAIHOHAIBHBIX,
JIEWCTBUTENBHBIX YHCEN; YMEHHE HCIIOIb30BaTh NMPHU3HAKK AEIMMOCTH, HAUMEHBIINH 00wt 1emm-
TeNlb W HaNMeHbIIIee o0Inee KpaTHOe, alNropuT™M EBKinga mpu pemreHun 3ajad; 3HAKOMCTBO C pas-
JMYHBIMH TO3UINOHHBIMU CHCTEMaMH CUNCIICHHS;

[Py 6 ymeTb cBOGOIHO ONEpPHPOBATh MOHSATHSAMHU: CTEIEHb C IEJIBIM IOKa3aTesieM, KOPeHb HaTy-
paJbHON CTENeHH, CTEeNeHb C PAlMOHAJIBHBIM ITOKa3aTeleM, CTENeHb C JeHCTBUTENBHBIM (Belle-
CTBEHHBIM) TI0Ka3aTesieM, Jorapudm yucna, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YHCIIA;

IIPy 7 ymeTp onepupoBaTh HOHATHAMH: TOXKAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHHE,
HEPaBeHCTBO, CUCTEMa ypaBHEHUH M HEPaBEHCTB, PABHOCHIBHOCTH YPaBHEHUH, HEPABEHCTB M CH-
CTeM, paIFOHAIBHBIE, HPPAIOHAIBHEIE, ITOKa3aTeNbHbIe, CTEIIEHHbIE, JoTapu(pMUUecKue, TPHUro-
HOMETPUYECKHE YPaBHEHMS, HEPAaBEHCTBA M CHUCTEMbI; YMEHHE PElIaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C ITOMOIIBIO Pa3JIMYHBIX NPHEMOB; PEIaTh yPaBHEHHS, HEPABEHCTBA M CHCTEMBI C Ilapa-
METPOM; IPUMEHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTEMbBI [JId PEHICHUA MAaTEMAaTUYCCKUX 3a1a4 U
3a7a4y U3 pa3MuHbIX 00sacTell HAayKU U peasbHOM KU3HU;

ITPy 8 ymeTh cBOOOJHO OmepupoBaTh MOHATHAME: Tpaduk QyHKIMHU, oOpaTHast HYHKIMS, KOMIIO3HU-
s GyHKUM, TuHelHas QYHKIMS, KBagpaTuuHas QYHKIMs, CTeleHHas QyHKIHS ¢ [ebIM MoKa3a-
TeNleM, TPUrOHOMeTpHUIeckne (QYHKIUH, 0OpaTHbIE TPUTOHOMETpHUUIECKHe (QYHKINH, TTOKa3aTelIbHAs
u sorapupmMudeckas (QyHKIMN; YMEHHE CTPOUTH rpaduku (QyHKIMH, BBITOIHATE MPeoOpa3oBaHUS
rpadukoB QyHKIMH; YMEHHE UCTIONb30BATh IPadUKN QYHKIUH UIS U3y9IeHHs IPOIIECCOB U 3aBUCH-
MOCTEeH IIpU pelIeHnH 3aJad W3 APYTuX ydeOHBIX NMPEAMETOB M W3 pealbHOH JXKU3HH, BBIPaXKaTh
(bOpMy.]'laMl/I 3aBUCUMOCTH MEXKAY BEIMYMHAMHU, YMECHUEC CBOGOZ{HO OICpHUpPOBaTh MOHATUAMU: YET-
HOCTh (DYHKIMH, MEPUOJUYHOCTh (YHKIUH, OTPAaHUYCHHOCTb (DYHKIMH, MOHOTOHHOCTH (DYHKLIUH,
JKCTpeMyM (YHKIMH, HauOoJbllee W HaHMMEHbIee 3HAYCHHs (YHKIMHM Ha NMPOMEXKYTKE; yMEHHE
MPOBOJIUTh HCCIIEIOBaHUE (PYHKIIMM; yMEHHE HCIOJB30BaTh CBOMCTBA M rpaduku QyHKIHHA s




pellicHUs] YpaBHEHUI, HEPAaBEHCTB U 33Ja4 ¢ apaMeTpaMu; N300pakaTh Ha KOOPAWHATHON ILIOCKO-
CTH MHOKECTBA PELIEHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM;

Py 9 ymeTb CBOOOTHO OIEPHUPOBATH MOHATHUSIMHU: IOCICAOBATEIBHOCTh, apuMeTHYeCKas Mpo-
rpeccusi, TeoMeTpuuecKas Mmporpeccus, OECKOHEYHO YyObIBaioIIas TeOMEeTpUYecKas HPOTPEcCHs;
YMEHHUE 3aaBaTh M10CICI0BATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;

I[Py 10 ymeTh omepupoBaTh MOHATUSIMHA: HEIPEPHIBHOCTH (DYHKITUH, ACHMIITOTHI Tpaduka (GYHKIUH,
mepBasi ¥ BTOpas MPOHM3BOAHAS (DYHKIIMH, TEOMETPHICCKUN M (U3MUCCKHN CMBICT MPOU3BOIHOM,
epBoOOpa3Hasi, ONPEICIICHHBI HHTETPall; YMEHUE HAXOUT aCUMITOTHI rpaduka QyHKINT; YMEHUC
BBIYHCIISITH MPOM3BOJIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO W KOMIIO3HIWK (DYHKIHH, HAXOJUTH
ypaBHEHHE KacaTenbHOU K rpaduky (YHKIHHU, yMEHHE HUCIOJIb30BATh MPOU3BOJHYIO AJIS HUCCIIENO-
BaHMA (YHKIHH, U1 HAXOKACHUS HAWIYyYLIErO PELICHUS B MPHUKIATHBIX, B TOM YUCIE COLUAIBHO-
SKOHOMHYECKUX M (U3NYECKUX 3aJadax, Uil ONpEeACIeHHs CKOPOCTH M YCKOPEHHUS; HaXOAUTh IUIO-
magu 1 00beMbl QUTYP C TOMOIIBIO MHTETPaNa; IPUBOIUTE IPUMEPhl MATEMAaTHYECKOTO MOJICIUPO-
BaHMS C IOMOIIBI0 UG PepCHINATBHBIX YPaBHCHHUI;

IIPy 11 ymeTh onepupoBaTh NOHATUAME: KOMIUICKCHOE YHCIIO, CONPSKEHHBIC KOMIUICKCHBIC YHCIIA,
MOJIyJIb M apryMEHT KOMIUIEKCHOTO yucia, (hopMa 3aliuci KOMIUICKCHBIX YHceNn (TeoMeTpUYecKasi,
TPUTOHOMETPHYECKAS U alreOpanyeckas); yMETh MPOM3BOAUTh apU(PMETHUECKHE JACHCTBUSA C KOM-
IUIEKCHBIMH YHCIIAMH; TPUBOIUTH PUMEPHI HCIIOIb30BAHHU KOMIUIEKCHBIX YHCET;

IIPy 12 ymeTh CBOOOIHO OIIEPHPOBATH MOHATHAMM: CpeaHee apu(METHIECKOe, MeIHaHa, HanOoIb-
nIee ¥ HauMCEHbBIIee 3HAYCHUS, pa3Max, TUCIICPCHsl, CTAHAAPTHOE OTKJIOHEHHUE ISl OIIMCAHUS YHCIIO-
BBIX JaHHBIX; YMEHHE HCCIEA0BATh CTATHCTHUYECKHE TaHHBIC, B TOM YHUCIE C MIPUMEHEHHEM rpadu-
YECKUX METOJIOB M DJICKTPOHHBIX CPEICTB; rpadUvecKH UCCICIOBAaTh COBMECTHBIC HAOIIOJCHUS C
MOMOIIBIO THArPaMM PACCEUBAHUS U TMHCHHOM perpeccum;

IIPy 13 ymeTh HaXOAUTh BEPOATHOCTH COOBITHI C UCTIOJIb30BAHUEM IPaUUICCKIX METOIOB; MIPUME-
HATH IS PEIICHUS 3a1ad GOpMYJIbI CIIOKEHHS U YMHOXKCHHS BEPOSTHOCTEH, (hOpMyITy MOJHOI Be-
positHocTH, hopmyrny bepHymmn, koMOuHATOpHBIE (DakThl U (GOPMYJIBI;, OIIEHHBATH BEPOSTHOCTH
peabHBIX COOBITHIT; YMEHHE OTIEPHPOBATh MOHATHSMU: CITydaifHas BEJIMYHHA, paclpeaeeHue Bepo-
SITHOCTEH, MaTeMaTH4eCcKoe OKUJIaHWe, TUCTIEPCHS U CTAHAAPTHOE OTKIOHEHHE CITyYailiHOW BEIHYH-
HBI, GYHKIUH pacIpeleeHus] U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNIFHOTO U HOPMAILHOTO pac-
MpeaeseHuil; YMEHHe HCIOIb30BaTh CBOMCTBA M3YyYSHHBIX DPACHpPEACICHHH A peIlIeHHs 3a/ad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX YHCEN, METOJbI BRIOOPOYHBIX HCCIICOBAHUN; YMECHUE
MIPUBOIUTH MPUMEPHI MPOSABJICHHS 3aKOHA OOJBINNX YKCEN B MPUPOIHBIX U OOIIECCTBEHHBIX SBJICHU-
SIX;
IIPy 14 ymeTh CBOOOIHO ONEPUPOBATH MOHATHIMHU: TOUKA, PsAMasi, MIIOCKOCTh, MPOCTPAHCTRO, OT-
PE30K, Jyd, IUIOCKHU YTOJ, IBYTPAaHHBIA YTOJI, TPEXIPAaHHBIA YTOJ, IEepeceKaroNecs, napauieib-
HBIE M CKPEIINBAIOIINECS MPSIMBIE, TapaLIeIbHOCTh U MEPIECHINKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXIY MPSIMBIMH, YTOJI MEXIY MPSAMON M INIOCKOCTBIO, YTOJN MEXIY IUIOCKOCTSAMH; YMEHHE
WCIIOJIF30BATh MIPU PELICHUH 33/1a4 M3YYEHHBIC ()aKThl M TEOPEMBI TUIAHUMETPHH; YMECHUE OLCHU-
BaTb pasMEphbl O6’beKTOB B OKpYXarIEM MHUPE, YMEHUC ONICPUPOBATH MOHATUAMU: MHOTOT'PAaHHUK,
CeYeHHe MHOTOTPaHHHKA, PABUIIbHBIH MHOTOIPAaHHHK, MPU3Ma, UPaMKAa, GUrypa U MOBEPXHOCTD
BpAIICHUs, IWIHHIpP, KOHYC, map, cdepa, pasBepTka MOBEPXHOCTH, CEUCHHs KOHYCa M IMIHHIApPA,
napajienbHble OCH MM OCHOBAHHMIO, CEYCHME IIapa, IIOCKOCTh, Kacaromascsl cepbl, HUIHHAPA,
KOHYyCa; yMEHHE CTPOUTHh CEUCHHE MHOTOTPaHHHKA, M300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TO-
BEPXHOCTHU BpAILCHHS, HX CCUCHHS, B TOM YHCJIE C TIOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHUE MPHU-
MEHSITh CBOWMCTBA TEOMETPUIECKUX (PUTYP, CAMOCTOSTEIBHO (POPMYITHUPOBATH OTPEICICHUS H3ydae-
MBIX (HTYp, BBIIBHTaTh T'HIIOTE3bl O CBOMCTBAaX M MPHU3HAKAX T€OMETPUYECKUX (UTYp, 0OOCHOBHI-
BaTh WM OMPOBEPraTh MX; YMEHHE MPOBOANTH KIACCHPHUKANNIO (GUTYDP TIO PA3TUUHBIM MPU3HAKAM,
BBIIIOJIHATH HGOGXO)II/IMbIe JOTIOJIHUTEIIBHBIC ITOCTPOCHUS

ITP15y ymeTb CBOOOIHO ONEPHPOBATH MOHATHAMHE: IUIOMAAb GUIypsl, 00BEM (GHUrYyphI, BETHYMHA
yIJia, PAcCTOSIHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHUE MEXIY IPAMBIMH, PACCTOSHHE MEXKAY IIOC-




KOCTSIMH, TUIOMIab Cephl, IIOMab IOBEPXHOCTH THPAMUIBI, IPU3MEI, KOHYCa, IWIAHAPA, 00beM
Ky0a, IPAMOYTOJIbHOTO IMapajuleienuneaa, MupaMuibl, IPU3Mbl, TUIMHAPA, KOHyca, [1apa; YMEHHUE
HaXOJHUTh OTHOIICHHE 00HEMOB MOAOOHBIX GUTYD;

IIPy 16 ymeTb CBOOOIHO OMEpUPOBATh MOHATHAMH: JBIKEHHE, MApaUIeIbHBIH MEPEeHOC, CUMMET-
pUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHKE MOA0OUsSA, TMOAOOHBIE (UTYPHI;
YMEHHUE PaCcO3HABATh PABHBIC U MOJOOHBIC (PUTYPHI, B TOM YHCIIC B MIPUPOJIC, UCKYCCTBE, apXHUTEK-
Type; YMEHHUE HUCIOJB30BaTh F€OMETPHUYCCKAE OTHOIICHHUS, HAXOJUTh TCOMCTPHUCCKHE BEIHMYMHEI
(nnuHA, yrod, IIomank, 00beM) IPH PEIICHUN 331a4 U3 IPYyTUX YYeOHBIX IPEJAMETOB H U3 PealTbHOM
JKU3HH;

[Py 17 ymeTs cBOOOAHO ONMEpUpOBaTh MOHATHAMH: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJIUHATHI TOYKH, KOOPIUHATH BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpa HA YHCIIO, Pa3-
JIOKEHUE BEKTOpa Mo 0a3uCy, CKAJSIPHOE MPOU3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YTOJI MEXIy
BEKTOPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ AJS PELICHHs TeoMeTpuye-
CKUX 3aJ]ad W 3aJ1a4 JPYTUX y4eOHBIX MMPEIMETOB; ONEPUPOBATh MOHATHIMHU: Marpuna 2x2 u 3x3,
OTIPENICITUTENb MATPHIIbI, TCOMETPHYCCKHINA CMBICI OTIPEICITUTEIIS,;

IIPy 18 ymMeTh MOJETHPOBaTh pealbHBIC CUTYAIUH Ha SI3BIKE MAaTEMATHUKHU; COCTABISITH BBIPAKCHHUS,
YpaBHCHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 33a4yM, HCCIICAOBATh MMOCTPOCHHBIC MOJICIH C
WCIIOJIF30BaHUEM alllapara anreOpbl, HHTEPIPETUPOBATH MOIYICHHBIN pe3yabTaT; CTPOUTh MaTeMa-
TUYECKUE MOJENU C TMOMOLIbIO TEOMETPHUYECKUX TOHATHI M BEJIHYHH, PEIIaTh CBS3aHHBIC C HUMH
MPAaKTUYECKUE 3aJadd; COCTABIATH BEPOSTHOCTHYIO MOJAETh M WHTEPIPETUPOBATH MOTYyUECHHBIH
pe3ybTaT; pemarh NpUKIaJHbIe 3aJadll CPeICTBaMH MaTEeMaTHYECKOTO aHalIn3a, B TOM YHCJE CO-
UATTbHO-9KOHOMUYECKOTO U (PU3UYIECKOTO XapaKTepa;

I[Py 19 ymeHue BBIOMpaTh MOAXOASIIMNA METOM JUIS PCIICHHS 3aJayd; MOHMMaHHE 3HAYUMOCTH
MaTeMaTHKU B M3YYCHUH MPUPOIHBIX U OOIECTBEHHBIX MPOIECCOB U SBJICHUN; YMEHHE Paclo3Ha-
BaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, YMCHHE NMPHUBOIMUTH MPUMEPHI MaTeMaTHye-
CKUX OTKPBITUH pOCCHICKONM U MUPOBOM MaTeMaTU4YEeCKOM HayKu

OK 02 Hcmons30Bate coBpe-
MEHHBIC CpEICTBa IOMCKa,
aHaNmM3a M HMHTEPHpETaluu
uHpopmaimu, 1 nHdopmarm-
OHHBIE TEXHOJOTUH ISl BBI-
HOJIHEHUsT 3a1ad npodeccHo-
HaJIbHOM JIeSTeIbHOCTH

B 00nacTH IeHHOCTH HAYYHOTO TMO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOH NPAKTHKH, OCHOBAaHHOTO Ha JHa-
J0re KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTAa B IIOJIMKYJIb-
TYPHOM MHUpE;

- COBEPIICHCTBOBAHME S3BIKOBOH M YHMTATENIbCKOH KYJIBTYpBI KaK CPEACTBa
B3aHMOJICHCTBUSI MEXAY- YMETh OIEpPHUPOBaTh IOHITHSIMHU: TOXIECTBO,
TOXIECTBEHHOE JIOABMH U MMO3HAHHS MHUPA;

- OCO3HaHHE IIEHHOCTH HAyYHOW JeSTEeIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH
HPOEKTHYIO U MCCIIEIOBATEIbCKYIO IEATENbHOCT HHANBUAYAIBHO U B TPYII-
me.

OBHa}leHl/Ie YHUBEPCAJIbHBIMH y'—[eGHbIMI/l MMO3HABATCJIIbHBIMU }leI;'ICTBI/IﬂMl/I:

B) padoTta ¢ undopmaunueii:

- BJIaACTb HaBbIKaMU IIOJIYUCHUA MH(bOpMaI_II/Il/I M3 MCTOYHHUKOB Pa3HbIX TH-
0B, CaMOCTOSITENBHO OCYIIECTBIATH IIOUCK, aHAIU3, CUCTEMATH3ALUIO U
MHTEpHpeTalio HHGOPMALMU PAa3IHYHBIX BUAOB U GOPM MpE/ICTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3iMYHbIX (opMmarax ¢ ydeToM Ha3HaueHHs MHQOp-
MalMi U LEJIeBOH ayMTOPHH, BHIOHpas ONTUMAIbHYIO (HOpMy IpejcTaBlie-
HHS U BU3YaJIM3allHy;

- OLICHUBATh JOCTOBEPHOCTD, JCTUTUMHOCTDH MH(bOpMaLII/Il/I, €€ COOTBCTCTBUEC
IpaBOBbIM U MOPAJIbHO-3THUYCCKHUM HOPMaM;

- MCII0JIB30BaTh CPEACTBA I/lH(l)OpMaLU/lOHHle U KOMMYHHUKAIlMOHHBIX TEXHO-
JIOTUH B PEIICHUHU KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OpPTaHHU3allMOHHBIX
3am1a4y c cobmroeHreM TpeOoBaHUI 3PTOHOMMKH, TEXHHKH 0€30MacHOCTH,

IIP6 5 ymeTs omepupoBaTh MOHATUSAMHE: PaliOHaJIbHAS (QYHKIHA, TTOKa3arenbHas (QyHKIUS, CTe-
neHHas (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUecKre (GpyHKIHH, oOpaTHBIE (PyHK-
[IMM; YMEHHE CTPOUTH rpa)MKu U3YUeHHBIX (QYHKIMil, NCTIONB30BaTh TpaUKH MPHU U3YHYEHUH TIPO-
LIECCOB M 3aBHCHUMOCTEH, NPH PEIICHUH CBOETO0 MECTa B IOJIMKYJIBTYPHOM MHpE; 33/1a4 U3 IPYTHX
yueOHBIX MPEAMETOB ¥ 33/1a4 U3 PeabHOM KHU3HHY;

IIPy 7 ymeTb onepupoBaTh MOHATHAMH: TOXKIECTBO, TOXKIESCTBEHHOE NTpeoOpa3oBaHye, ypaBHEHHUE,
HEepaBeHCTBO, CUCTEMa ypaBHEHUH M HEPaBEHCTB, PABHOCHIBHOCTh YPAaBHEHMI, HEPaBEHCTB U CH-
CTeM, pallOHAJbHbIC, UppPALOHATIbHBIC, [TOKa3aTeNbHbIC, CTENEHHbIE, JOrapu(pMUUECKHE, TPUTO-
HOMETPHYECKHE YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI; YMETh pelIaTh YpaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI C MOMOIIBIO PAa3IMYHBIX NPHEMOB; PELIaTh YPaBHEHHs, HEPABEHCTBA U CHUCTEMBI C mapa-
METPOM; NPUMEHSTh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI AJI PEIICHHs MaTEeMaTHYECKUX 3a]a4 U
3aj1a4 U3 Pa3IMYHBIX 00JIacTeil HayKH U peabHOW JKU3HHU;

[Py 16 ymeTh cBOOOAHO ONEPHPOBATH MOHATHSIMU: JBIKCHHUE, MapaJuIelIbHbIA epeHOC, CHMMET-
pHUsl Ha IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHHe MOA00MS, MOJOOHBIC (HUTYPHI;
YMeTh pacro3HaBaTh paBHbIC U MOJ00HBIC QUTYPBI, B TOM YHCIIE B IPUPOJE, HCKYCCTBE, apXUTEKTY-
pe; YMeTh UCIIOJIb30BaTh FEOMETPHYECKUE OTHOLICHHUS, HAXOJUTh [€OMETPHIECKUE BETMYUHBI (JITH-
Ha, YroJj, IIolaab, 00beM) MPH PELICHUH 33ay M3 JPYTUX Y4eOHBIX MPEIMETOB U M3 PeallbHOM
JKU3HA




TUTHEHBI, PECypCOCOCPEKEHU, TIPABOBBIX M 3THYECKIX HOPM, HOPM HH(DOP-
MAaIMOHHOM 0€30MacHOCTH;

- BIIAJICTh HaBBIKAMH PACIIO3HABAHUSA M 3aIUTHl MH(POPMAIHH, HH(OPMAIIHU-
OHHOM 0€30MMaCHOCTH JIMYHOCTH

OK 03 IlnanupoBaTh U pea-
JIN30BBIBATH coOCTBEHHOE
MpoeCCHOHATPHOE H  JIHY-
HOCTHOE pa3BUTHE, MPEINpPHU-
HHMMATENbCKYIO AESATENbHOCTh
B mpodeccHoHabHOM cdepe,
UCIOJIb30BaTh ~ 3HAHUA IO
(UHAHCOBOW TIPaMOTHOCTH B
Pa3NIUYHBIX JKH3HCHHBIX CH-
Tyanus

B o6nacTr 1yXOBHO-HPaBCTBEHHOT'O BOCTINTAHHMS:
- c(hOpPMHUPOBAHHOCTH HPAaBCTBEHHOT'O CO3HAHUSI, 3THYECKOTO [TOBE/ICHNS;
- CIIOCOOHOCTH OIIEHMBATh CHUTYAIlMIO M NPUHMMATh OCO3HAHHBIE PELICHHS,
OpPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHbBIC HOPMBI U LIEHHOCTH;
- 0CO3HaHME JUYHOTO BKJIaJa B IOCTPOEHUE YCTOHINBOTO OyAyIero;
- OTBETCTBEHHOE OTHOIIEHHE K CBOMM DOJMTEISIM U (WJIH) APYTUM WIEHAM
CEMBH, CO3JaHMIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH ce-
MEWHOM XU3HU B COOTBETCTBHUH C TPAAUIMsIMU Hapo 0B Poccuu;

OBnajieHHue YHHUBEPCATbHBIME PETYISITUBHBIMU ACHCTBUAMHU:
a) caMOOPraHM3aNuA:
- CAMOCTOATEJIHO OCYILECTBIIATh II03HABATENIBHYIO JEATEIbHOCTD, BBIABIATH
npoOJIeMBl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJadM B 0Opa3oBa-
TEJIbHOH JIESTEIbHOCTH U )KU3HEHHBIX CUTYallUsAX;
- CaMOCTOSITENIBHO COCTABIAThH IUIAH PEHICHHS MPOOJIEMBI C Yy4€TOM HMEo-
LIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MTPENOYTCHHT;
- JaBaTh OIIEHKY HOBBIM CHTYaIlHsM; CIOCOOCTBOBaTb (hOPMHPOBAHHIO H
MPOSIBICHUIO MIMPOKOH 3pyAUNNH B Pa3HBIX 00JACTAX 3HAHHM, IMOCTOSHHO
HOBBIIIATH CBOH 00pa30BaTeIbHBII U KyJIbTypHBIH YPOBEHB;
0) CAMOKOHTPOJIb:
- NCTIOJIb30BATh IPUEMBI peIIEKCHH TSl OLIEHKH CUTYalHH, BEIOOpa BEPHOTO
peLIeHuUs;
- yMETh OLICHMBATh PUCKH M CBOEBPEMEHHO IPHHUMATh PEUICHHS 0 HX
CHIDKEHUIO;
B) YMOIMOHATbHBIN HHTEJIEKT, IpeInoIaralonmi copMHUpOBaHHOCTD:
- BHYTPEHHEH MOTHBAIHH, BKIIOYAIOMIEH CTpEMIICHHE K JOCTHKEHHIO IIENN
U yclexy, ONTUMM3M, WHMIMATUBHOCTb, YMEHHE NEHCTBOBaTb, MCXOMASA U3
CBOUX BO3MOXKHOCTEI];
- SMITaTHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIEHOE COCTOS-
HHE JIPYTUX, YYUTBIBATh €TI0 MPH OCYIIECTBICHUH KOMMYHHKAIMH, CIIOCO0-
HOCTB K COTYBCTBHIO M COIIEPEXKUBAHHIO;
- COIMAJIbHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATH OTHOIIIE-
HUSA C JPYTHMH JIOABbMH, 3a00THTBCS, NMPOSBISATH HWHTEpEC M pa3pemnraTh
KOH(IMKTHI

IIP6 3 ymersp onepHpoBaTh HNOHATHAME: PallMOHAJbHBIC, HPpalMOHAIBHEIE, ITOKa3aTelbHbIe, CTe-
NIeHHbIe, JIoTapu(pMUIecKre, TPHTOHOMETPHYECKIE YPaBHEHHS 1 HEPAaBEHCTBA, X CUCTEMBI;

IIP6 10 ymers omeprpoBaTh NOHATHSIMHI: MHOTOTPAaHHHUK, CEYEHHE MHOTOTpaHHHKA, KyO, Iapajuie-
JeTUIeNl, Mpu3Ma, MUpaMuaa, GUrypa ¥ HOBEPXHOCTh BpalleHMs, IMIMHIApP, KOHYyC, map, cdepa,
ceueHnss (UTyphl BpalleHus, IIIOCKOCTh, Kacaromasics cdepbl, LMIIHHIPA, KOHYyca, IUIOMAIb II0-
BEPXHOCTU MHPAaMUIBI, IPU3MbI, KOHYCa, HWIHHAPA, TUIOMIaAb chepbl, 00beM Kyba, MPSIMOyToIbHO-
ro mapajuleNienuiena, TupaMyuasl, IPU3MBL, IIMIMHAPA, KOHYyca, [1apa; yMEeHHe H300pakaTb MHOTO-
TPAaHHUKU U TIOBEPXHOCTU BPALICHUS, HX CEYCHHUS OT PYKHU, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U BJIEKTPOHHBIX CPEICTB; YMETh PACIO3HABATh CHMMETPHUIO B IPOCTPAHCTBE; YMETh PacliO3HaBaTh
MpaBHJIbHBIE MHOTOTPaHHHKH;

I1P6 13 ymers onepupoBaTh HOHATHAMHE: NPSIMOYTOJIbHAS CHCTEMa KOOPANHAT, KOOPAWHATHI TOUKH,
BEKTOP, KOOPJUHATHI BEKTOpa, CKALIPHOE IIPOU3BEICHUE, YTOJI MEXKAY BEKTOpaMU, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA Ha YHCIIO; HAXOAUTD C TIOMOIIBIO H3yYSHHBIX (POPMYIT KOOPIHMHATHI Cepeau-
HBI OTPE3Ka, PACCTOSHIE MEKAY IBYMS TOUKAMH

OK 04 DddextrBHO B3auMO-
JIeicTBOBaTh M padoTaTh B
KOJUICKTHUBE U KOMaH/Ie

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICIICHHUIO;
- OBJIQZICHHE HaBbIKAMH Y4EOHO-HUCCIICIOBATENBCKON, IPOEKTHON U COLIMAIb-
HOU JIeATEIHbHOCTH;

OBnazieHue yHUBEPCAIbHBIMI KOMMYHHUKATUBHBIMU JICHCTBUSMHU:
0) coBMecTHasl 1eATeTbHOCTh:
- IOHMMAaTh ¥ HCTOJIE30BaTh MIPEUMYIIECTBA KOMaHIHOW W WHANBHIY aTbHOU
paboTsr;
- IPUHAMATH e COBMECTHOM NESTENbHOCTH, OPraHU30BEIBATH H KOOP/H-
HUPOBATh ACHUCTBUS IO €€ JIOCTIKEHHIO: COCTaBJIATh IUIAH JCHCTBUH, pac-
IPEACNIATh POJM C YYETOM MHEHHH YYaCTHHKOB OOCYKIaTh pPE3yJbTaThl
COBMECTHOH paboThI;
- KOOPAMHHUPOBATh U BBIIOJIHATH Pa0OTY B YCIOBHSAX PEANBHOIO, BUPTYyasb-
HOT'0 1 KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

ITP6 8 ymerb omepupoBaTh TMOHATHAMH: CIYYailHBIA OIBIT M CiIydaiiHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHSI; YMETh BBIYHCIISATH BEPOSTHOCTH C MCIIOJIb30BaHHEM IpadUuecKuX METO/IOB;
IPUMEHSATh (GOPMYJIIBI CIIOKEHHSI U YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (GaKThl U GOPMYIIBI
IpH PEIICHUH 33/1a4; OIICHMBATh BEPOSITHOCTU PEAbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMH; YMEHUE NPHUBOJNUTH IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOJHBIX H
0O0IIECTBEHHBIX SBICHUX;

IIPy 6 ymeTs cBOOOIHO ONEPHPOBATH MOHSATUSIMU: CTEIEHb C IIETBIM MOKa3aTesieM, KOPEeHb HaTy-
paJbHOM CTETeHH, CTENeHb C PAlMOHAJIBHBIM ITOKa3aTeleM, CTENeHb C JeHCTBUTENBHBIM (Belle-
CTBEHHBIM) TIOKa3aTesieM, Jorapudm yrcna, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YHCIIA;

ITPy 8 ymeTh cBOOOJHO OmepupoBaTh MOHATHAME: Tpaduk GyHKIMHU, oOpaTHas HYHKIMS, KOMIIO3H-
s GyHKUM, TuHelHas QYHKIMS, KBagpaTuuHas QYHKIMS, CTereHHas QyHKIHS ¢ [ebIM MMoKa3a-
TeNieM, TPUrOHOMeTprueckre (QYHKINH, 0OpaTHbIe TPUTrOHOMETpHYeckre (QYHKIMHU, OKa3aTeabHast
u JiorapumMuueckas (QyHKIUH; YMETb CTPOUTH IpauKu (YHKIHH, BBIIOIHATH IpeoOpa3oBaHUs
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- OCYIIECTBIATh MO3UTHBHOE CTPATETHYECKOE MOBEICHUE B Pa3IMYHBIX CH-

TyarusX, MPOSIBIATH TBOPYECTBO U BOOOpaXkeHHe, ObITh HHULIMATHBHBIM.
OBnageHne yHHBEPCATbHBIME PErySITHBHBIMU ACHCTBHAMHE:

I') NPUHATHE ceOsl U IPYTUX JIIO/IEi:

- MPUHUMATh MOTHBBI U apTYMEHTBI JIPYTUX JIIO/CH MpH aHalIu3e pe3yibTa-

TOB JICATCIILHOCTH;

- IPU3HABATH CBOE MPABO H MPABO JAPYTHX JIOJCH HA OIIUOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATH MU C MO3MIIUHU JIPYTOro YeI0oBeKa

rpagukoB (YHKIHIT, yMETh MCHOJIB30BATh TPadUKK (YHKIUH AT U3ydeHHs IPOIECCOB U 3aBUCH-
MOCTel MpU pElIeHHH 3a4ad U3 APYTHX yueOHBIX NMPEAMETOB M U3 PEaTbHOM KHU3HU; BBIPAXKATh
(opMyIaMu 3aBHCUMOCTH MEXAY BEIMYMHAMHU; YMETh CBOOOJHO ONEPHPOBATH NMOHSITUSIMU: UET-
HOCTb (pyHKINH, HEPUOTHUYHOCTh (YHKIMH, OIPAHMYCHHOCTh (DYHKLIMHM, MOHOTOHHOCTb (DYHKIHH,
3KCTpeMyM (QyHKIHH, HanOOJbIlIEe U HAaNMEHbIIIee 3HAUYeHUsI QYHKIIMU Ha IPOMEXKYTKE; YMETh MpPo-
BOJIUTH HCCIIeJOBaHNE (DYHKIMN; YMETh HCIOIB30BaTh CBOMCTBA M TpadMKH QYHKIMI JUIS PEIIeHUS
YpaBHEHHH, HEPABEHCTB U 3ajad C MapaMeTpamMu; N300paxxaTh Ha KOOPAWHATHOM IIOCKOCTH MHO-
JKECTBA PEIICHUN ypaBHEHUI, HEpaBEHCTB U UX CUCTEM

OK 05 OcymecTBiare ycT-
HYI0O U MUCBMEHHYIO KOMMY-
HUKAaLMI0 Ha TOCYIapCTBEH-
HOM si3bike Poccuiickoin de-
JIepalyu ¢ y4eToM 0COOCHHO-
CTel COIMAaIBHOTO U KYJb-
TYPHOT'O KOHTEKCTa

B 06macTi 3¢TETHYECKOro BOCIUTAHUSL:
- 3CTETHYECKOEe OTHOLICHHE K MHPY, BKIIOYas ICTETUKY ObITa, HAYyYHOTO H
TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a M OOLIECTBEHHBIX OTHOILICHHIA;
- CIIOCOOHOCTH BOCIIPHHMMATH PA3NYHbIC BUIBI HCKYCCTBA, TPAIUIHU TBOP-
YECTBO CBOETO M JAPYTMX HApPOIOB, OLIYIIATh 3MOLHOHAIBHOE BO3ICHCTBUE
HCKYCCTBa;
- yO©XKIICHHOCTh B 3HAUUMOCTH JIIS JIMYHOCTH M OOIIECTBA OTCYCCTBCHHOTO
U MHPOBOTO HCKYCCTBa, STHHYCCKUX KYJIBTYPHBIX TPAJIUIUI U HAPOIHOTO
TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHAAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBISATH KA4eCTBA TBOPYECKOH JINYHOCTH;

OBnageHne yHUBEPCATbHBIME KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:
a) o0enune:
- OCYIICCTBIISTh KOMMYHHUKAIIMU BO BCeX cepax KU3HU;
- pacrmo3HaBaTh HEBepOalbHBIC CPEICTBA OOIICHUS, MOHUMATh 3HAYCHUC
COLIMATIbHBIX 3HAKOB, PACIIO3HABATH MPEANOCHUIKH KOH(DIMKTHBIX CUTYAIHN
W CMATYATh KOHQIIUKTHI;
- pa3BEepHYTO W JIOTHYHO HM3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB

IIP6 7 yMeTh omepupoBaTh IMOHIATUAMHU: CpeAHee apuPMETHUECKOe, MeauaHa, HauOoJbIlIee |
HaWMEHbIIIee 3HAUCHUsI, pa3Max, AUCIIEPCHsl, CTAaHIAPTHOE OTKIOHEHHE YUCIOBOro Habopa; yMeHHe
W3BIIEKAaTh, HHTEPIPETUPOBATh MH(GOPMALIUIO, TIPESACTABICHHYIO B TaOIHIAX, HA JUarpaMmax, rpa-
(uKax, OTpaXkarollyl0 CBOHCTBA PEaNbHBIX MPOLIECCOB M SIBICHHM; MPEACTABIATh HHGOPMALHUIO C
MOMOIIBIO TAOHI[ U AWArPaMM; HUCCIIEI0BATh CTATHCTHYECKHE JaHHbBIC, B TOM YHCIIE C IIPUMCHEHH-
eM rpaM9eCcKIX METOJIOB M JICKTPOHHBIX CPEJICTB;

IIP6 9 ymeTh omepupoBaTh MOHATUSAMH: TOYKA, MPsSIMasi, MIIOCKOCTh, MPOCTPAHCTBO, JIBYTPaHHbIH
YTOJI, CKPCIIUBAKOIIUECS MPSMbIC, TapaJUICIbHOCTD M MEPIICHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH,
YTOJI MEXTy MPSMBIMH, YTOJ MEKIY MPSIMOI U TIOCKOCTHIO, YO MEXKY TIOCKOCTSIMH, PACCTOSTHUC
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKAY MPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSAMH, YMETh
HCIIOJIb30BATh MPH PEILICHUH 3a1a4 M3y4eHHbe (aKThl U TEOPEMbI IUIAHUMETPUH;, YMEHHE OLCHHU-
BaTh pa3Mepbl 00bEKTOB OKPYIKAIOIIET0 MUpa

IIK 2.2. BEMOJHATE pacyEThl
U KOHCTPYHUPOBAHUE CBApPHBIX
COEMHEHUH U KOHCTPYKLUI

I'padcoanckoe socnumanue
- TOTOBHOCTh BECTH COBMECTHYIO AESITEIFHOCTh B HHTEPECaX IPa)JaHCKOTO
o0IecTBa, y4acTBOBaTh B CaMOYNpaBJIeHHH B 00Ieo0pa3oBaTeNbHOM opra-
HH3AIMU U ISTCKO-FOHOIIECKUX OPTraHN3alusIX;
- yMEHHE B3aUMOJICHCTBOBAaTh C COLMANBHBIMA HMHCTHUTYTaMH B COOTBET-
CTBUH C UX QYHKIMSIMHA U Ha3HAYCHHEM
Tpyoosoe socnumarue
- TOTOBHOCTB K TPYy, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYHOIIO0HE;
- TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha MPO-
TSPKEHUM BCEH JKU3HU
Dkonoeuueckoe 6ocnumanue
- HE IPUHUMATh JIEHCTBHS, TPUHOCSIIUE BPE OKPYKAIOIIEH Cpeae;
- YMETb NPOrHO3UPOBATH HeGJ’[aFOl’IpI/IﬂTHble OKOJIOTHYECKHUEC ITOCICACTBHUA
NpeANpPUHIMACMBIX ACHCTBUH, MPEIOTBpPAILATh HX.

OBnajieHNe YHIUBEPCATbHBIMH y4eOHBIMH TI03HABATEIFHBIMU JEHCTBUSIMU:
a) 0a30BbIe JOTHYECKHUE IeiicTBU:
- CaMOCTOSATENHLHO (POPMYIIMPOBATH M AKTyaIM3UPOBATh MpoOIIeMy, paccMar-
pHBaTh €€ BCECTOPOHHE;
- OTNpeNeIsITh LeNH ASSTENbHOCTH, 3a4aBaTh MapaMeTpbl U KPUTEPUU UX J0-
CTUKCHUS,
- BBIABJISITH 3aKOHOMCPHOCTHU U MPOTHUBOPEYUA B paCCMATPUBACMBIX SIBJICHU-
X

- BHOCHUTH KOPPEKTHUBLI B JACATCIIbHOCTh, OHEHMBATL COOTBETCTBUEC PE3YyJIbTa-

I1P6 4 ymeTs oneprpoBaTh MOHATHSIMHA: QYHKIUS, HEIPEPhIBHAS (YHKIHA, TPOU3BOAHAS, IEPBOOO-
pa3Hasi, ONpEeAENeHHBIII MHTErpajl; yMeTb HaXOIWTh NPOHM3BOJHBIC IJIEMEHTAPHBIX (QYHKLUH, HC-
MOJB3Yysl CIPABOYHBIE MaTepHAaJbl; UCCIEAOBAaTh B NMPOCTEHUIINX ClydasX (YHKIMH Ha MOHOTOH-
HOCTb, HAXOJUTh HaUOOJIbIINE U HANMEHBIINE 3HaYeHHsT (QYHKIHNIT; CTPOUTH rpaduKi MHOTOUJICHOB
C HCIIOJIL30BAHUEM arliaparta MaTeMaTHYeCKOro aHalM3a; IPUMEHATh MPOU3BOIHYIO IPH PEIICHUH
3a/1a4 Ha JBW)KCHHE; PeIIaTh IPAKTHKO-OPHEHTHPOBAHHBIC 3a7a4l Ha HAnOOJIbIINE U HAUMEHBIIHE
3HA4YEHNUs, HAa HAXOXKJICHHE ITyTH, CKOPOCTH H YCKOPEHHS;

IIP6 5 ymers omepHupoBaTh MOHATHUSAME: PaliOHaJIbHAS (QYHKIWA, TTOKa3arenbHas (QyHKIUS, CTe-
neHHas (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUecKre (GpyHKIHH, oOpaTHBIE (PyHK-
[IMM; YMEHHE CTPOUTH rpadMKu U3y4eHHbIX (YHKIMH, HCIIONIB30BaTh IpaMKH NPHU M3YyYEHUH TIPO-
IIECCOB U 3aBUCHMOCTEH, IPU PEeLIeHUH 3a/1ad U3 APYTuX y4yeOHBIX MPEIMETOB U 3a7a4 U3 PeaIbHOH
JKHM3HU; BBIPAXAaTh (GOPMyIaMU 3aBUCUMOCTH MEX/Ty BETNUNHAMU;

ITP6 6 ymeTh pemiaTh TEKCTOBBIC 337a4K Pa3HBIX THUIOB (B TOM YKCJIC Ha MPOICHTHI, TOJIH M YacTH,
Ha OBUXCHHC, pa60Ty, CTOUMOCTb TOBApOB U YCJIYT, HAJIOT'H, 3a1a4u U3 OGJ’[aCTI/I YrpaBJICHUA JINY-
HBIMH U CeMeHHBIMU (DHHAHCAMH); COCTABIISTH BBHIPAKEHUS, YPAaBHEHHsI, HEPABEHCTBA M UX CHCTEMBI
[0 YCJIOBHIO 33/1auH, UCCIIEJIOBATh MOJTYyYCHHOE PEIICHHE U OLEHWBATH MPaBIONOJ00OHOCTb Pe3yiib-
TaToB;

PG 7 ymerp omepupoBaTh IOHATHSIMH: CpelHee apuMETHUecKoe, MeluaHa, Haubonblee H
HauMEHbLIee 3HAYCHHs, Pa3Max, JHUCIEPCHs, CTaHIAPTHOE OTKIOHEHHE YHCIOBOTO Habopa; yMeTb
U3BIICKATh, HHTEPIPETUPOBATh MH(OPMAIIHIO, IPEACTABICHHYIO B TabiIMIaX, Ha AUarpamMax, rpa-
(uKax, OoTpaxkalollyl0 CBOMCTBA PEaJbHBIX MPOILIECCOB M SBJICHHUN; MPEACTABIATh MHPOPMALHUIO C
IMOMOIIIBIO TaGHl/IL[ U IuarpaMm; MCCI€a0BaTb CTATUCTUYCCKUE JAHHBIC, B TOM YUCJIE C IPUMCHCHHU-
eM rpaduuecKuX METOI0B U MJICKTPOHHBIX CPEJICTB;
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TOB LIEJISIM, OLICHIBATH PUCKH TIOCJICACTBUH ACATEIBHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TIPH PEUICHUH )KU3HEHHBIX MPOOIeM

0) 0azoBbIe HCC/IEN0BATEIbCKUE IEHCTBHSI:

- COCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METO/OB pPelle-

HUSI IPAKTUYECKUX 3a1a4;

- YMETh TIEPCHOCUTH 3HAHUS B MMO3HABATCIBHYIO U MPAKTHUYCCKYIO 00NacTH

JKU3HEEITEIbHOCTH,

- YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00JIacTel;
OBajicHUe YHUBEPCATLHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMH:

a) odenne

- BJIAZICTh PA3JIMYHBIMH CITIOCOOaMH OOLICHHS U B3aUMOJICHCTBHS

0) coBMecTHAas eI TeJIbHOCTD:

- IOHMMAaTh M UCIONb30BaTh MIPEUMYIIECTBa KOMAHIHOW U WHAMBHIYaTbHOU

paboTsI;

- KOOPJMHHUPOBATh U BBIMOJNHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYallb-

HOT'0 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATh MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B Pa3IMYHBIX CH-

TyalusX, MPOSIBIISATH TBOPUECTBO U BOOOPaKEHUE, OBITh MHUIIUATHBHBIM.
OBnaJicHue YHUBEPCATbHBIMH PETYJIATUBHBIMU JCHCTBUSAMHU:

a) cCAaMOOPraHU3aAMSA:

- CaMOCTOSITEIBHO COCTaBIIATH IUIAH PEUICHHUS MPOOJIEMBI C YYETOM HMEIO-

IIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHIA;

- JIaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATH (DOPMUPOBAHHUIO H

MPOSIBIICHHUIO IMUPOKON SPYIUIMU B Pa3HBIX OOJACTSIX 3HAHWIA, MOCTOSHHO

MOBBIIIATE CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIb:

- YMETh OIICHHBATh PHCKA H CBOEBPEMEHHO NPHUHHMATh PEIICHHS 110 UX

CHIDKEHHUIO,

B) YMOLMOHAJIbHBIH WHTEJJIEKT:

- BHYTPEHHEW MOTHBALINY, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIDKCHHIO IIETH

U yCIeXy, ONTUMH3M, WHHIIMATHBHOCTh, YMEHHE ICHCTBOBATh, MCXOMS U3

CBOHMX BO3MOYKHOCTEH;

IIP6 10 ymers omepupoBaTh MOHATHSMH: MHOTOTPAaHHUK, CEUEHHE MHOTOTPAaHHUKA, KyO, Imapauie-
Jenunes, npusMa, nupamuia, Gurypa ¥ IoBEpXHOCTb BpallleHWs, LWIMHIP, KOHYC, map, cdepa,
ceyeHust QUrypsl BpalleHUs, IIOCKOCTb, Kacaromascs chepbl, UWIMHIPA, KOHYyca, IUIONAAb I10-
BEPXHOCTH MHMPaMHUJIBI, IPU3MBI, KOHYCa, LMIMHIPA, IIomanb cdepsl, 00beM KyOa, mpsMOyroJbHO-
ro napajuleenuIesia, MUpaMuIbl, MPU3MBI, [IWIKNHAPA, KOHYyca, I1apa; yMEHHE N300pakaTh MHOIO-
TPAaHHUKH U HOBEPXHOCTH BpAIIEHHS, X CEUCHUS OT PYKH, C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DIIEKTPOHHBIX CPE/CTB; YMEHHE PacIiO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PAcCIIO3Ha-
BaTh NPABIIILHBIE MHOTOTPAaHHUKH;

IIP6 12 ymeTh BBIYHCIATH TeOMETPHUYECKHE BEJINYUHBI (JUIMHA, YTOJI, IUIOIanb, 00beM, IUIomanb
HOBEPXHOCTH), UCIIOJIb3Ys H3y4YEHHBIC ()OPMYJIBI U METOJIbI;

ITP6 13 ymeTb onepupoBaTh NOHATHSAMU: NIPSAMOYTOJIbHASL CUCTEMa KOOP/MHAT, KOOPIAMHATHI TOYKH,
BEKTOP, KOOP/IMHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE, YTOJI MEKIY BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BE/ICHIE BEKTOpa Ha YHCIIO; HAXOAUTD C MIOMOIIBIO H3YYEHHBIX (HOPMYJ KOOPAUHATHI CEPEeIH-
HBI OTpEe3Ka, PaCCTOSTHUE MEXXKTY ABYMs TOUKaMH;

ITPy 8 ymets cBOOOAHO ONIEPUPOBATH MOHATHAMU: TpaduK GYHKINH, 0OpaTHast (yHKIHUS, KOMIIO3H-
uus GyHKIMH, THHeHHas QyHKIWS, KBagpaTniHas QyHKIHS, CTENeHHas QYHKIUS C eJIBIM HoKa3a-
TeJleM, TPUTOHOMeTpHYeckne (HYHKINH, 0OpaTHbIE TPUTOHOMETpHYeckre (DYHKIMHU, OKa3aTelbHas
u jorapudmudeckas QyHKIMH;, YMEHUE CTPOHUTH rpaduku (yHKIMH, BBIIOIHATH IpeoOpa3oBaHuUs
rpaduKoB (GYHKIHH; YMEHHE HCIIOIB30BaTh TpaduKu (GYHKIUHA I U3YUYCHHUS MIPOIIECCOB U 3aBUCH-
MOCTEeH NPU PEIICHHU 337ad U3 OPYTUX y4eOHbIX NPEIMETOB M M3 PEalbHOW JKM3HM; BBIPAXKaTh
(dbopMylaMH 3aBUCHMOCTH MEXIy BEIMYMHAMHU; YMEHHE CBOOOIHO ONEPHPOBATH HOHATUSIMU: YET-
HOCTH (DYHKIMH, TIEPUOANYHOCTE (DYHKIMH, OTPaHUICHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (GYHKIWH, HauOoNbllee W HauMeEHblIee 3HAueHHs! (QYyHKIMH HA IIPOMEXYTKE; YMEHHUE
MPOBOJUTH HCCIIeOBaHNE (DYHKIUH; yMEHHE HCIOJIB30BaTh CBOMCTBA M rpaduky (QyHKIWH st
pelIeHys1 ypaBHEHUI, HEpaBEeHCTB | 3aJa4 C IapamMeTpaMy; U300pakaTb Ha KOOPAUHATHON IUIOCKO-
CTH MHOXXECTBA PELICHUH ypaBHEHHUI, HEPABEHCTB M MX CHCTEM;

IIPy 10 ymeTh onepupoBaTh MOHATHAMHA: HETIPEPHIBHOCTH (DYHKIMH, ACHMIITOTHI Tpadrka QyHKIIH,
nepBas ¥ BTOpasi NMPOW3BOJHAS (YHKIMH, TEOMETPUYECKHI M (DM3HYCCKHH CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpe/IeICHHbIH HHTErpajl, yMEHHE HAXOJUT aCUMIITOTHI rpadika QYHKIHH; yMEHHUE
BBIUHMCIIATh TPOM3BOAHBIE CYMMBI, NPOMU3BEICHMS, YaCTHOTO M KOMIIO3HULMH (yHKIHWH, HAXOAUTh
YpaBHEHHE KacaTelbHOU K rpaduky (YHKIHHU; yMEHHE HCIOJIb30BATh MPOU3BOJHYIO I UCCIIENO-
BaHUs QYHKUMI, U1 HAXOXKACHHS HAMIy4IIero peluieHus B MPUKIAJHBIX, B TOM YHCJIE COLHAIBHO-
9KOHOMHMYECKHX M (M3MYECKHX 3a/iadax, Ul ONpeeieHNs] CKOPOCTH U YCKOPEHHS; HaXOHUTh IUIO-
maau 1 00beMbl GUTYp ¢ TIOMOLIBI0 HHTErpajia; NPUBOIUTE IIPUMEPhI MATEMAaTHYECKOT0 MOJIEIIHPO-
BaHUS C IOMOIIBIO AU PepeHINATBHBIX YPaBHECHH;

ITPy 14 ymeTs cBOOOHO ONEPUPOBATH MOHATHAMM: TOUKA, OpsiMasi, IFIOCKOCTh, IPOCTPAHCTBO, OT-
PE30K, JIyd, TJIOCKHH Yroj, ABYTPAaHHBIH yroJl, TPEXTPaHHBIN Yrol, IepeceKarolnecs, napanieib-
HbIE M CKPEIIMBAIOLINECS PSIMBIE, APaJICIbHOCTh U EPHEHIUKYISPHOCTD NMPSMBIX U IIIOCKOCTEH,
yrojs MExay npsaMbIMH, YTOJl MEXIY HpﬂMOP’I U MJIOCKOCTBIO, YI'OJI MEXIAY INIOCKOCTAMH, YMCHUE
HUCII0JIB30BAaTh NPU PCIICHUU 3a/lad U3YUYCHHBIC CbaKTbI U TCOPEMBI IUIAHUMETPHUHU,; YMEHUEC OLCHH-
BaTh pa3Mepbl 00BEKTOB B OKPYXKAMOIIEM MHPE; YMEHHE ONEPUPOBATH MOHITUSMH: MHOTOTPAHHHUK,
CeUYeHHe MHOTOTPaHHHKA, PABUIIbHBIH MHOTOIPAaHHHK, MPU3Ma, MpaMKAa, GUrypa U MOBEPXHOCTD
BpalleHus], [IIMHAD, KOHYyC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHHs KOHyca M IMIHHAPA,
napajuieNbHble OCH WM OCHOBaHHMIO, CEYCHHE Ilapa, IIOCKOCTb, Kacawomascs cdepbl, HUINHIpA,
KOHYCa; yMEHHE CTPOMTh CEYCHHE MHOTOTPaHHHKA, HM300paXkaTb MHOTOTPaHHHUKH, (GUTYPHI U I10-
BEPXHOCTH BpAILCHHS, HX CEYCHHS, B TOM YHCIIE C TIOMOIIBIO 3IEKTPOHHBIX CPE/ICTB; YMEHHE MPH-
MEHSTh CBOMCTBA T€OMETPUUECKUX (UTYpP, CAMOCTOSATEIbHO (GOPMYJIMPOBATH ONPEACICHUS H3ydae-
MBIX (UTYp, BBIIBHIATh TMIIOTE3bI O CBOMCTBAaX M NMPH3HAKAX E€OMETPHYECKHX (GUTyp, 000CHOBBI-
BaTh WJIM OMPOBEPraTh MX; YMCHHE MPOBOANUTH KIACCH(PUKAIIUIO QUTYD MO PA3TMUYHBIM MPU3HAKAM,
BBINOJIHATH HEOOXOAUMBIEC TOTOIHUTENIBHBIC HOCTPOCHHUS;
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IIPy 15 ymers cBOOOHO ONEPHPOBATH IMOHATHSAMH: IDIOMALs QUTYpHl, 00beM (GHUIYypHI, BeIHYNHA
yIja, pacCTOsIHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHUE MEXIY MPAMBIMH, PACCTOSHUE MEXAY IIOC-
KOCTSIMH, IIOIIAb cepbl, MIOMAaab MOBEPXHOCTH MUPAMUABI, IPU3MBI, KOHYCa, WIMHAPA, 00BeM
Ky0a, IpAMOYTOJBHOTO MapaJulelenuneaa, MupaMuIbl, IPU3MBbI, [IWIMHAPA, KOHYCA, [Iapa; YMEHHE
HAXOAUTh OTHOLICHHE 0OBEMOB MOJOOHBIX HUTYD;

Py 17 ymeTb cBOOOJHO OIEpUpOBATh HOHATHAME: NPSMOYTOJIbHAS CHCTEMa KOOPJHMHAT, BEKTOD,
KOOpPAMHATHI TOUKH, KOOPANHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEEHHE BEKTOpa Ha YHCIIO, pas-
JIO)KEHHE BEKTOopa Mo 0asmcy, CKAIIpHOE MPOW3BEICHUE, BEKTOPHOE IPOM3BEACHUE, YTOJl MEXITY
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIA M KOOPJMHATHBIA METOX JUIS PEIICHHs] FeOMeTpHye-
CKHX 3aJa4 M 3aJ1a4 JPYTHUX Y4COHBIX MPEAMETOB; ONEPUPOBATh MOHATHIAMH: Marpuia 2x2 u 3x3,
OTIpeNIeNTUTENb MaTPHLIBI, TEOMETPHYECKUI CMBICI ONIPEICTIUTEIS;

ITPy 18 ymeTh MOEIHPOBATH peanbHbIe CUTYaI[MH Ha S3bIKE MATEMATHKH; COCTABIISAThH BBIPAXKCHHUS,
ypaBHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHUIO 33aJa4yH, UCCIEAOBATh IIOCTPOCHHBIE MOJIEIH C
HCIIOIb30BAaHMEM allllapaTa anreOpsl, HHTEPIPETHPOBaTh MOTyYeHHBIH pe3yIbTaT; CTPOUTH MaTeMa-
THUYECKUE MOJIETH C TIOMOIIBIO TE€OMETPHIECKHX ITOHSATHI M BEJIMYHMH, pellaTh CBA3aHHBIE C HUMHU
MPaKTHYECKHe 3aJadd; COCTABIISTH BEPOSTHOCTHYIO MOJEIb W HMHTEPIPETHPOBATH ITOIY4EHHBIIH
pe3yJsIbTaT; periaTh NPUKIaJHbIE 3aadll CPEACTBAMH MaTeMaTH4eCKOTo aHalu3a, B TOM YHCIE CO-
UaTbHO-?KOHOMHUYECKOTO U (PH3UIECKOTO XapaKTepa;

Py 19 ymenue BbIOHPATh MOIXOSIIMIA METOA U PEIICHUs 3aJadyd; [MOHMMAHHE 3HAYUMOCTH
MaTEMaTHK{ B M3YYCHUH MPHUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB M SBJICHHI; YMEHHE Paclo3Ha-
BaTh MPOSBICHWE 3aKOHOB MAaTEMATHKH B MCKYCCTBE, YMEHHE NMPHUBOAUTH MPHUMEPHI MaTeMaTH4e-
CKHX OTKPBITHI POCCUHCKOM U MUPOBOW MaTeMaTH4ECKON HayKu

IIK 4.2. IlpousBomuTh TEX-
HOJIOTUYECKHE pacy€éThl Ha
OCHOBE HOpPMAaTHUBOB TEXHO-
JIOTHYECKUX PEXKUMOB, TpY-
IOBBIX W MaTepHANbHBIX 3a-
Tpar.

I'padxcoanckoe socnumanue
- YMEHHE B3aUMOJICHCTBOBAaTh C COLMANBHBIMA HWHCTHTYTAMH B COOTBET-
CTBUM C UX QYHKIMSIMU M Ha3HaYCHHEM;
ODcmemuyeckoe socnumatie
- TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHUE
MPOSIBIIATH KAYECTBA TBOPUECKON TMYHOCTH
Tpyooeoe socnumanue
- TOTOBHOCTb K aKTUBHOW JAESTENbHOCTH TEXHOJIOTMYECKOH M COLHMAIbHOI
HaIpaBJICHHOCTH, CIOCOOHOCTh MHHIMHMPOBATH, IUIAHUPOBATH M CAMOCTOSI-
TEJILHO BBIIOJIHATH TaKyIO JEeSTEIbHOCTD;
Dkonoeuueckoe gocnumanue
- He IPHHUMATH JIEHCTBUS, PUHOCSIINE BPe OKpYy Kalomiei cpere;
- YMETh NPOTHO3MPOBATh HEOIATONPHUATHBIE SKOJOTHYECKUE ITOCIEACTBUS
MpeINpPUHUMAEMbIX JeHCTBUM, IPEIOTBpaIATh UX.

OBazicHUe yHUBEPCATEHBIME yUeOHBIMH TO3HABATEIbHBIMU JICHCTBUSIMHE:
a) 0a3oBble JIOrHYecKHe AeiicTBUS:
- OTNpeNeNsITh LeNH ASSITENbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UX J0-
CTUKEHMUS;
- BBIABJIAATH 3aKOHOMCPHOCTHU U MPOTHUBOPEYUA B paCCMAaTPUBACMBIX SIBJICHU-
SIX;
- BHOCHUTH KOPPEKTUBHI B ICSTEINBHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIbTa-
TOB LIEJISIM, OIIEHIBATH PUCKH TIOCIICACTBUH AESTEIFHOCTH;
- pa3BUBATh KPEATHBHOE MBIIUICHHE TIPU PEIICHUH KHU3HEHHBIX TPOOIIeM
0) 0a3oBbIe HCC/Ie0BaTEIbCKUE I CTBHUSI:
- AHAJIM3UPOBATH MOJYYCHHBIC B XOA€ PCIICHUA 3ala4d pE3YyJIbTaThbl, KDUTH-
YECKU OLCHHUBATH UX NOCTOBEPHOCTH, NIPOTHO3UPOBATHL U3SMCHECHUE B HOBBLIX
YCIIOBUSX;
- YMETh IEPEHOCUTh 3HAHUS B MO3HABATENbHYIO M IPAKTHUYECKYIO 001acTu

I1P6 4 ymeThb onepupoBaTh MOHATHAMHU: (GYHKLUS, HeNIpepbIBHAs (QYHKIINS, TPOU3BOJIHAS, IEPBOOO-
pa3Has, ONpEAENCHHBII MHTErpajl; yMeTb HaXOIWTh IPOHM3BOJHBEIC IJIEMEHTApPHBIX (QYHKLUH, HC-
MOJIB3Ysl CIPABOYHBIE MaTepHalbl; UCCIENOBATh B NMPOCTEHIINX CiIydasX (YHKIMH HA MOHOTOH-
HOCTb, HAXOJJUTh HAaHOOJIBIINE ¥ HAUMEHBIINE 3HAYeHNS (DYHKINIT; CTPOUTH rpad)uKH MHOTOUWICHOB
C HMCIOJIb30BAaHMEM alllapaTta MaTeMaTHIECKOTO aHalH3a; MPHMEHSATh MPOU3BOIAHYIO IPH PEIICHNUH
3aa4 Ha JBIDKEHHE; PEHIaTh MPAKTUKO-OPHEHTHPOBAHHBIE 33aa4l HA HAHOOIBIINE U HAaNMEHBIIHE
3HAYCHUS, Ha HAXOXK/ICHUE IyTH, CKOPOCTH U YCKOPEHHUS,;

IIP6 5 ymeTb onepupoBaTh MOHATHSAMH: palMOHaJbHas (YHKLMS, IMOKa3aTenbHas (QYHKIUS, CTe-
neHHas QyHKIWMs, Jorapudmudeckas QyHKIMs, TPUrOHOMeTprdeckre (yHKiun, odpatHbie QyHK-
L[{; YMEHHE CTPOUTDH Ipa)MKu N3y4eHHBIX (DYHKIMH, UCIONB30BaTh rpadMKu MPHU H3yYSHUH IIPO-
LIECCOB M 3aBUCHMOCTEHi, PU PELIeHUH 3a/1a4 U3 JAPYTUX Y4eOHBIX NPEIMETOB H 3a]a4 U3 PeaIbHOH
JKH3HU; BBIPaXKaTh (POPMYIIaMH 3aBUCHMOCTH MEXIY BEIMIHHAMU;

IIP6 6 ymeTs penrath TEKCTOBBIE 331a9M PA3HBIX THIOB (B TOM UHCIIE HA MPOIEHTHI, JOJIU U YacTH,
Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH, 3aJa9H U3 O0JACTH YIpaBICHHS JINd-
HBIMH ¥ CeMEHHBIMH (PMHAHCAMM); COCTABIATH BBIPAXKEHHUS, YPAaBHEHHUS], HEPABEHCTBA U HX CHCTEMbI
0 YCIJIOBMIO 3a/la4M, CCIEN0BATh MOJIYYEHHOE PELIEHNE U OLIEHUBATh MPaBIONOA00HOCTE pe3yJlb-
TaToB;

ITP6 9 yMmeTh omepupoBaTh MOHITHSIMH: TOYKa, MPsiMasi, TJIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBII
YTOJI, CKPEIMBAIOIINECs MPSIMBbIE, MapauIeIbHOCTh U NEPIEeHUKYISIPHOCTh HPSIMBIX M TFIOCKOCTEH,
YTOJI MEXKTy HPSIMBIMH, YTOJI MEXKLy IPSIMOH M INIOCKOCTBIO, YTOJI MEeXIY IUIOCKOCTSIMH, PACCTOSTHAE
OTTOYKH JI0 IUIOCKOCTH, PACcCTOSIHHE MEXIy NMPSMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTSIMH; yMEHHUE
HCTIONB30BATh TIPH PEHICHHUH 3aJad M3y4eHHbIC (AaKTHl M TEOPEMbI IIAHUMETPHH; YMEHUE OIeHH-
BaTh pa3Mephbl 00BEKTOB OKPYKAIOIIET0 MUPa;

ITP6 10 ymerh onepupoBaTh MOHATHSIMHU: MHOTOTPaHHHK, CEUSHUE MHOTOrPaHHHKA, KyO0, mapaiie-
JIeTUIeNl, MpU3Ma, nupampaa, GUrypa ¥ MOBEPXHOCTh BpalleHMs, LUIMHIpP, KOHYyC, map, cdepa,
ceyeHuss QUrypbl BpalleHHs, IJIOCKOCTh, Kacaiomasics cdepbl, [WINHIpPA, KOHYyca, IUIOLIAAb MO-
BEPXHOCTH THPaMHU/IbI, IPU3MBbI, KOHYCa, LIIMH/PA, TIoIans cdepsl, 00beM Kyba, MpsIMOyTrobHO-
ro napajulesienunesia, TMpaMuIbl, TPU3MBI, IIIMHAPA, KOHyCA, IIapa; YMEHHE U300paaTh MHOTO-
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JKU3HEICATCIILHOCTH;
- 1aBaTh OLICHKY HOBBIM CHUTYalUsAM, OLIEHUBATh IPHUOOPETEHHBIN OIBIT;
- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;
OBazicHue yHUBEPCATFHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:
a) odIenune
- BIAJICTh Pa3IMYHBIMH CIIOCOOaMU OOIICHNS U B3aHMOICHCTBHS
0) COBMeCTHAasI 1eATeTbHOCTh:
- TIOHMMATh ¥ MCIOJIE30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIANBHUY ATbHOU
paboTsI;
- KOOPAWHHUPOBATh U BBIIONHATH PAa0OTY B YCIOBHUAX PEATbHOIO, BUPTYyaib-
HOT'0 1 KOMOMHHPOBAHHOTO B3aUMOAEHCTBHUS;
OBazicHUuE YHUBEPCATBHBIMY PETYIATUBHBIMU ACHCTBUSAMHU:
a) caMOOpPraHM3anMs:
- CaMOCTOSITEIEHO COCTaBJIATH IUIaH PEHICHUS MPOOIEMBI C YYETOM HMCHO-
IIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEATTOYTCHUIA;
- JlaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATH (POPMUPOBAHHUIO H
MPOSIBJICHHUIO IMUPOKON SPYIUIMU B Pa3HBIX O0JACTSIX 3HAHWIA, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb;
0) CAMOKOHTPOJIb:
- HCTOJIB30BaTh MPUEMbI peIeKCHH [T OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peleHus;
- YMETh OIICHMBATh PHCKA M CBOCBPEMCHHO IPUHHUMATh PEIICHUS 10 UX
CHIDKCHUIO;
B) SMOIMOHATBHBIN WHTEJIEKT, IPEINoaraloniui copMUpOBaHHOCTD:
- CONMAITPHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTh BBICTPAHBATH OTHOIIIC-
HUSL C JPYTHUMHU JIIOJbMH, 3a00TUThCS, MPOSBIATH WHTEPEC M paspeliaTh
KOH(IMKTHI

TPaHHHUKU W [TOBEPXHOCTH BPAILCHUS, UX CEUYCHHS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEACTB; YMEHHE paclio3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHUE PACIO3HA-
BaTh MIPAaBUIIbHBIC MHOT'OI'PAaHHUKH;

IIP6 12 yMeTh BBIUUCIIATH TEOMETPUYCSCKUE BEIMYMHBI (AJIMHA, YToJ, IUIONAab, 00beM, TUIOIMAIh
MIOBEPXHOCTH), UCTIONB3YS N3yUEHHBIC (POPMYJIIBI U METOJIBI;

I1P6 14 ymeTh BEIOMpATh MOAXOASIINNA U3YYCHHBIA METOJ JIIS PEIICHHS 3a]]auH, paclio3HaBaTh Ma-
TeMaTu4ecKue (akThl 1 MATEMATHYCCKAE MOJICITH B MPUPOTHBIX W OONICCTBCHHBIX SBJICHUSX, B HC-
KyCCTBE; YMCHHUE MPHUBOJUTH MPUMEPBI MATEMATHIECKUX OTKPBITHH POCCHUIICKOW W MHPOBOW Mare-
MaTHYECKOH HAYKH;

IIPy 1 ymerh onepupoBaTh MOHATHAMH: ONpEICieHHe, aKCHOMa, TeopeMa, CJICICTBHE, CBOMCTBO,
NPU3HAK, J0Ka3aTelNbCTBO, PABHOCWIbHBIC (HOPMYIHPOBKH; yMeHHE (OPMYIHpOBaTh OOpaTHOE M
MIPOTHUBOIIOJIOKHOE YTBEPXKACHHE, MPUBOIUTH MPHUMEPHI U KOHTPIPUMEPHI, HUCIOIB30BaTh METOXR
MaTeMaTH4YEeCKOM WHAYKIIMU; IPOBOAUTH JOKa3aTeNbHbIC PAcCyKACHH MIPU PELICHUH 3a1a4, OL[CHU-
BaTh JIOTMYCCKYIO MPAaBIIILHOCTD PACCYKICHHIA;

IIPy 8 ymMeTh CBOOOHO ONEPUPOBATh MOHATHIMU: Tpaduk GYHKINH, 0OpaTHAs (YHKIHS, KOMIIO3H-
st GYHKIHMA, JTHHEHHAS QYHKIUS, KBaIpaTHUHas (YHKIHS, CTCTICHHAsS QYHKIUS C IeTbIM T0Ka3a-
TeJeM, TPUTOHOMETPHIECKUE (DYHKIUK, OOpaTHBIC TPUTOHOMETPUUCCKHE (DYHKIIMH, MTOKa3aTeIbHAs
u jorapudmudeckas QyHKIHH, YMEHUE CTPOHUTH rpaduku (yHKIMHA, BBIIOIHATH IpeoOpa3oBaHUS
rpaduKoB GYHKIUH; YMEHHE HCIIOJIb30BaTh TpaduKu (YHKIUH I U3YYEeHHUS IIPOIIECCOB U 3aBUCH-
MOCTEH MpPH PEMICHUH 3aiad U3 APYTHX YYeOHBIX NMPEIMETOB W U3 PEabHOM >KU3HH; BHIPAKaTb
(hopMyIaMu 3aBHCUMOCTH MEXIY BEIUYMHAMH; YMEHHE CBOOOIHO OIEPHUPOBATH MOHATHAMU: YET-
HOCTh ()YHKIUH, TIEPUOTUYHOCTh (PYHKIMH, OTPAHMYCHHOCTh (QYHKIIMH, MOHOTOHHOCTh (DYHKIIHH,
9KCTpeMyM (YHKIIUH, HAHOOJNbIICe W HAMMCHBIICEe 3HAUCHHS (YHKIHMH Ha MPOMEXKYTKE;, YMCHHE
MPOBOJNTE HCCIENOBaHHE (DYHKIIMH; YMEHHE HCIONB30BaTh CBOWMCTBA M rpaduku (QyHKOWI aist
peIlicHUs] YpaBHECHUI, HEPABEHCTB U 33J]a4 ¢ MapaMeTpaMu; U300pakaTh Ha KOOPJAWHATHOMN IIIOCKO-
CTH MHOKECTBA PEIICHUI ypaBHECHHIA, HEPABCHCTB M UX CHCTCM;

[Py 9 ymers cBOOOIHO OMEPHPOBATH MOHATHAMH: TMOCIEAOBATEIFHOCTD, apupMeTHiIecKas mpo-
TpeccHsi, TeoMeTpHyecKas IMporpeccus, OECKOHEYHO yOBIBAIOIIAs TeoMEeTpHYecKas IMPOTPECcCHs;
YMEHHUE 3aJ1aBaTh MOCICI0BATEILHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;

IIPy 10 ymeTh onepupoBaTh MOHATHAMHA: HETIPEPHIBHOCTH (DYHKIMH, ACHMIITOTHI Tpaduka QyHKIHH,
mepBasi ¥ BTOpas MPOM3BOAHAS (DYHKIIMH, TEOMETPUUYCCKUN M (DU3UUCCKHIA CMBICT MPOU3BOIHOM,
nepBoOOpa3Hasi, ONPEICICHHBIN HHTErPall; YMEHHE HAXOIUT aCUMOTOTHI rpaduka QyHKINH; YMEHHE
BBIYKMCIISATh MPOM3BOJIHBIC CYMMBI, TIPOU3BEIACHUS, YACTHOrO M KOMMO3UIMH (DYHKIUH, HAXOIUThH
ypaBHEHHE KacaTeIbHOW K rpaduKy (YHKIHH; YMEHHE MCIOJH30BaTh MPOU3BOIHYIO JJIS UCCICIO-
BaHWA (DYHKIHH, U1 HAXOKACHUS HAWIYyYIIETO PEHICHUS B MPHUKIATHBIX, B TOM YUCIE COLUAIBHO-
9KOHOMHYECKUX M (U3MUECKHUX 3a7adax, JJIs ONPEeNICHUs] CKOPOCTH U YCKOPEHHS; HAXOIHUTh III0-
mragu 1 00beMbl QUTYpP C TOMOIIBIO HHTETPaNa; IPUBOIUTE MPUMEPH MATEMAaTHIECKOTO MOAEITHPO-
BaHMSA C IOMOIIBIO TU(PPepeHINATBHBIX YPaBHCHHUI;

ITPy 14 ymerh CBOOOJHO ONEPHPOBATH MOHATHAMH: TOUYKA, MPSAMasi, INIOCKOCTh, IPOCTPAHCTBO, OT-
PE30K, JIyd, IUIOCKHH yTOJI, IBYTPaHHBIA YroJ, TPEXTPaHHBIA yroj, MepeceKaronInecs, mapauieib-
HBIE U CKPELIMBAIOILUECS NPSAMBIE, NApaIEIbHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX U IUNIOCKOCTEH,
yFOJ'l Me)l(}ly NpsAMbIMH, yFOJT Me)K)Iy l'[pﬂMOP’I H IIJIOCKOCTBIO, yFOJT MC)K)Iy IJIIOCKOCTSAMHU, ymel-me
WCIIOJIF30BATh MIPU PEIICHUH 33/1a4 M3YYEHHBIC (DaKThl M TEOPEMBI IIAHUMETPHHU; YMEHHE OICHU-
BaTh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MHUpE; YMEHHE OIEPUPOBATH TOHATHSME: MHOTOTPAaHHUK,
CeueHHe MHOTOTPaHHUKA, MPABIWIBHBI MHOTOTPaHHUK, IPU3Ma, MUpaMu/Ia, GUrypa U MOBEpXHOCTh
BpalleHus, MWIMHAP, KOHYC, Iap, cepa, pa3BepTKa MOBEPXHOCTH, CEUYCHHs KOHYyCa M IIHHAPA,
napajuleNibHble OCH HJIM OCHOBaHHIO, CEYCHHE IIapa, MIOCKOCTh, KAcaromasacs chepsl, MUIHHIPA,
KOHYCa; YMEHHE CTPOUTh CCUCHHE MHOTOTPaHHHKA, W300pa)kaTh MHOTOTPAHHUKH, (DUTYPBI U IO-
BCPXHOCTH Bpalll€HHA, UX CCUCHUS, B TOM YHUCJIEC C MOMOUIBIO JJICKTPOHHBLIX CPEACTB, YMCHUE ITPU-
MEHSTh CBOMCTBA T€OMETPUUECKUX (PUTYp, CAMOCTOSITEIbHO (hOPMYIHUPOBATH ONpPENCICHUS H3yydae-
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MBIX (QUTYp, BBIIBUTaTh THUIIOTE3Bl O CBOMCTBAaX M MPH3HAKAX I'€OMETPHUUECKUX (HUIYp, 0OOCHOBHI-
BaTh WM ONPOBEPraTh MX; yMEHHE MPOBOAUTH KiIacCH(GUKALUIO GUTYp 1O PAa3IUYHBIM IPHU3HAKAM,
BBITOJIHATH HEOOXOANMBIC TOTOTHUTENIBHBIC TOCTPOCHUS;

IIPy 15 ymerh cBOOOAHO ONEPUPOBATH MOHATHUAMU: TUIOIIAAb GUTYpBI, 00BEM (HUTypHI, BETHUYNHA
yIJla, pPacCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEX/Y NMPAMBIMH, PACCTOSHUE MEXIY IIOC-
KOCTSIMH, IIOIIAIb cepsl, IIO0Ia s ITOBEPXHOCTH IIMPAaMHIbL, IPU3MBI, KOHyCca, HWIHHIPA, 00beM
Ky0a, IpSIMOYTOJIFHOTO TapallesienuIeaa, MUPaMIIb, TIPH3MEL, IIIMHApPa, KOHyca, apa; yMEeHHe
HaXOAUTH OTHOLIEHHE 00BHEMOB ITOJOOHBIX (HUTYD;

IIPy 16 ymeTb cBOOOIHO OMEpUpOBATh NOHATHAMU: IBIKEHHE, NTapalIeIbHBIN IIepeH0C, CHMMET-
pYs Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue Moao0usi, moaoOHbIe (GHUTYpBI;
YMEHHE Paclo3HaBaTh paBHbIC U MOJOOHBIC (GUTYPHI, B TOM YHCJIE B IIPUPOJE, HCKYCCTBE, apXUTEK-
Type; YMEHHE HCIOJb30BaTh FeOMETPHYECKUE OTHOIICHHS, HAXOAUTh I'C€OMETPHYECKUE BEITUYMHBI
(nanuHa, yrom, Iomaas, 00seM) IPH PEUICHUH 3a7a4 U3 JPYTHX YIeOHBIX IPEIMETOB U U3 peaIbHOM
JKHU3HY,

ITPy 18 ymeTs MOIenHMpOBaTh peanbHble CUTYallMy Ha s3bIKE MaTEMaTHKH; COCTABIISATh BBIPaXKCHUS,
YpaBHEHHS], HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 3aJladl, UCCIEA0BATH IIOCTPOSHHBIE MOJEIH C
HCIIOJIb30BaHMUEM allliapaTta anreOpsl, HHTEPIPETHPOBATh MOTYyYSHHBIH pe3ysIbTaT; CTPOUTh MaTeMa-
THYECKHE MOJEIH C ITOMOIIBIO T€OMETPHYCCKUX MOHATHH M BEJIMYHH, PEIIaTh CBS3aHHBIC ¢ HUMU
NPaKTHYECKUE 3a/ladM; COCTABIIATH BEPOATHOCTHYIO MOJEIb M HHTECPIPETHPOBATH IIOIY4YCHHBIN
pe3yJIbTaT; peliaTh NPHKIAIHBIC 3a1a4d CPeCTBAMH MAaTEMaTHYECKOTO aHAIM3a, B TOM YHCIE CO-
[IMAJIbHO-9KOHOMHYECKOr0 M (U3HYECKOro XapaKkrepa
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3. Conep:xanue 0011e00pa3oBaTe/IbHOI0 y4eOHOI0 peaMeTa

«Aneebpa u Havana mamemamuiecKko2o aHaIu3ay

Yucua v BIYUCJICHUS

Pannonanbupie uyncia. OOBIKHOBEHHBIE M JECATHUYHBIE JIPOOH, MPOIEHTHI, OECKOHEUYHBIE
nepuoanueckue apoou. [Ipumenenue qpodeit U IpOUEHTOB Uil PellieHUs MPUKIAIHBIX 3a]a4 U3
Pa3IMYHBIX OTpACICi 3HAHUI U PEATbHON KU3HH.

JlelictButenbHble ymcia. PaloHalibHble W UppallMOHANIbHBIE YHcaa. Apudmernyeckue
omnepaluu ¢ JEUCTBUTENbHBIMU 4YKcIaMH. MOAyJb AEHCTBUTEIBHOIO YHUCIAa M €ro CBOICTBA.
[TpubnuxEHHBIC BEIYUCICHUS, TIPaBUIIa OKPYTJICHUS], IPUKUKA U OIIEHKA pe3yJibTaTa BbIUHCIIe-
HHUI.

Harypanbaele u 1nensie uucia. IIpuMeHeHHE MPU3HAKOB JAECIMMOCTH ULEJIBIX YHCEIl,
HanOospmuii obmmit aenmurensd (manee - HOJl) m Hammenbiiee oo6iee kpatHoe (nanee — HOK),
OCTAaTKOB 110 MOJYJIIO, anroputMa EBknuaa s pemenus 3a1a4d B HEJIbIX YUCIaX.

Crenens ¢ uensiM mokasareneMm. bunom Hpiorona. Mcnonb3oBanue moaxoasiieit (Gopmbl
3alUCH ACHCTBUTEIbHBIX YACEI ISl PEIICHUS MPAKTUYECKUX 3a/1a4d U MPEACTaBICHUS JaHHbIX.

ApudmeTndyeckuil KOpeHb HATYpaIbHOU CTENEHU U ero cBoiicTBa. CTENeHb C palioHalb-
HBIM IOKa3aTelIleM U €€ CBOICTBa, CTENEHb C ACHCTBUTENbHBIM MoKa3areneM. Jlorapudm uucna.
CoiicTBa norapudma. [lecsTuuHble U HATYpaIbHBIE JIOTApU(MBI.

Kowmrnekchbie yncna. Anrebpanyeckas U TPUTOHOMETpUYecKast (GOPMBI 3aMTUCH KOMILIEKC-
HOT0 yucia. ApupMeTHUYeCKHe ONepalui ¢ KOMIUIEKCHBIMU unciaamu. M300pakeHne KoMIuIeKc-
HBIX YHCEJ HAa KOOPAMHATHOMN ImIockocTtu. @opmynia Myaspa. KopHu n-oil cTeneHu U3 KOM-
TJIEKCHOTO yucia. [[puMeHeHrne KOMIUIEKCHBIX YHUCeN [Tl pelieHus] PU3NYECKUX U TeoMeTpuye-
CKHX 3a/1a4.

CuHyC, KOCHHYC, TAHT€HC, KOTaHI€HC 4YMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC WU
APKTAaHT€HC YUCIIOBOIO apryMEHTa.

YpaBHeHUs M HEPABEHCTBA

ToxnaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOpeHb ypaBHEeHUs. PaBHO-
CUJIbHBIE YPAaBHEHUS U ypaBHEHUs-CIeACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LENbIX U JAPOOHO-pPAIIMOHATBHBIX YPAaBHEHUN W HEPABEHCTB.
Cucrema U COBOKYIHOCTh YPAaBHEHHII M HEpaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI M CHUCTEMBbI-
cieacTBus. PaBHOCWIIBHBIE HEPAaBEHCTBA. MHOTOWIEHBI OT OJJHOM MEpPEeMEeHHOM. [[enenre MHOro-
YJieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema be3y. MHorousieHsl ¢ 1eNbIMU KO3 PUITUESHTaAMHU.
Teopema Buera. [IpeoOpa3oBanusi YUCIOBBIX BBIPAXKEHH, COIEPKAIINUX CTETICHH U KOPHH.

UppaunonansHeie ypaBHeHUsI. OCHOBHBIE METOJIbI PEIICHUSI UPPALUOHAIBHBIX YPAaBHEHUN.
[TokazarenbHblie ypaBHeHUs1. OCHOBHBIE METO/IbI PEILICHUS MTOKa3aTeNbHbIX ypaBHeHui. [IpeoOpa-
30BaHHE BBIpAXKEHUH, cojepxkamux yjorapudmel. Jlorapubmuyeckue ypaBHenus. OCHOBHBIE Me-
TOJIBI PEIIECHUS JIOTapU(PMUUECKIX YPaBHCHHM.

OcHoBHbIe TpuroHometpudeckue dopmyibl. [IpeobpaszoBanrue TPUTOHOMETPUYECKUX BBI-
paxkeHul. PemeHne TpUroHOMETpUYECKUX ypaBHEHUN. PellieHne cucTeM JIMHEHHBIX YPaBHCHUM.
OTO0p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUN C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYIKHO-
cTU. PellleHre TpUroHOMETPUYECKUX HEpaBEHCTB. (OCHOBHBIE METObI PEIICHHS MOKa3aTEIbHBIX
1 JiorapupMuyueckux HepaBeHCTB. OCHOBHBIC METOJbI PEIICHUS] UPPAIIMOHAIBHBIX HEPaBEHCTB.
OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM U COBOKYIHOCTEN palliOHAIbHBIX, UpPAllMOHATBHBIX, TOKA-
3aTeNbHBIX U JIOTApU(DMHUUECKUX YPABHCHU.

VYpaBHEHMs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu. MaTpuiia CUCTEMBbI JIMHENHBIX ypaB-
HeHuit. OnpeenuTenb MaTPUILbl 2X2, ero TeOMETPUUYECKUI CMBICT U CBOMCTBA, BRIYUCICHHUE €TI0
3HAYEHUsI, IPUMEHEHUE ONPEACTUTENS Il PEIICHUS] CUCTEMBI JIMHEWHBIX ypaBHEHUU. Pemenue
NPUKJIAJHBIX 33J1a4 C TIOMOILIBIO CHCTEMbI JIMHEHHBIX ypaBHeHUH. VcciienoBaHne mOCTPOCHHOU
MOJIEJIN C TIOMOIIbIO MATPULL U OIIPENEIIUTEIEH.
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ITocTpoeHne MaTreMaTH4ECKUX MOJEIIEN PEaJbHON CUTYAllMU C IOMOIIBIO YPAaBHEHUM U He-
paBeHCTB. [IpuMeHeHne ypaBHEHHH M HEPABEHCTB K PEIICHHUIO MaTeMaTHMYECKUX 3a7ad M 3a7ad
U3 Pa3IMYHbIX 00acTell HAyKU U peanbHOM KU3HU.

DOyHKUUM U rpaduKu

dyHKIHUS, crocoObl 3ananus GyHKIuU. B3anmHo obpatHbie pyHKunu. KoMmosuius GyHk-
uii. I'paduk pyHkImu. DneMeHTapHbie TpeoOpazoBaHus TpaduKoB QyHKITHH.

OO6nacTp omnpezaeneHus U MHOXECTBO 3HaueHMi ¢yHkumu. Hymm @ynkouu. [IpomexyTku
3HaKonocTostHeTBa. UETHble M Heu€THble (QyHkuuu. [lepmonnmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKIMHU. MakCUMyMbl U MUHUMYMbI (QyHKIMHU. Hambonbliiee 1 HauMeHbIIee
3HaYeHMs (PyHKLIUHU Ha mpoMmexyTke. ['paduk xommosunuu GyHkuuid. I'eomerpuueckue odpa3sbl
YPaBHEHHU U HEPABEHCTB HA KOOPAMHATHOM IUIOCKOCTH.

JIuHeliHas, KBagpaTH4Hasl U APOOHO-TUHENHas (QyHKIUU. DIIeMEHTapHOE HUCCIIEeIOBaHUE U
noctpoeHre ux rpagukoB. CreneHHas (YHKIMsS C HaTypaJbHbIM U LENbIM Ioka3aTesneM. EE
cBoiicTBa u rpa¢uk. CBoiicTBa U rpaduK KOpHS n-0il CTeNeHN Kak (PyHKIMK OOpaTHOMN CTENEHH C
HaTypaldbHbIM ToKazareneMm. llokazarenbHas u jorapudmuueckas (QyHKIMH, UX CBOMCTBA U
rpa¢uku. Mcnonp3oBanue rpadukoB GyHKIMNA A pelieHus: ypaBHeHUd. ['paduueckue MeTo bl
peleHus ypaBHeHUN U HepaBeHCTB. [’ paduueckiie MeTo bl peleH s 3a/1a4 ¢ apaMeTpaMu.

Tpuronomerpuueckasi OKpyKHOCTb, ONPEEICHHE TPUTOHOMETPUYECKUX (DYHKLUUN YUCIIO-
BOTO apryMeHTa. TpuUroHOMeTpuueckue (pyHKIHHU, UX CBOMCTBA M Trpaduku. DyHKIIMOHAIbHbIE
3aBHCHMOCTH B peajbHBIX Mpoleccax U sBieHusAX. [ paduku peaabHbIX 3aBUCUMOCTEH.

Hcnons3oBanue rpadukoB byHKUMN JUTSL UCCIIEA0BaHUS IIPOLIECCOB
Y 3aBUCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT MPHU PELICHUM 33Jad U3 APYIMX YUYEOHBIX MPEIMETOB U
pEATBHOU KU3HU.

Havasa MaTeMaTH4ecKOro aHaJm3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs MOCIIEN0BAaTEILHOCTEH. MeTol MaTeMaTHIECKON
MHAYKIUU. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIEA0BATENLHOCTH. VIcTOpHsa BOSHUKHOBEHUS Ma-
TEMaTHYECKOr0 aHaIM3a KaK aHajin3a OECKOHEYHO MaJIbIX.

Apudmerndeckas U reoMeTpuueckasi nmporpeccud. beckoHeuHo yObIBaromiasi reoMeTpuye-
ckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIECH F€OMETPUYECKON Mporpeccuu. JIMHeHbIN 1
SKCIOHEHIMANBHBIA pocT. Yucno e. @opmyiia CiaoXKHBIX MPOUEHTOB. Mcnonbs3oBanue mporpec-
CHUM JIJIsl PELEHUS PEATIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

HenpepbiBHble pyHKIIMU U WX cBOicTBA. ToukH paspbiBa. ACUMOTOTHI IPAPUKOB (PYHKIIHIA.
CpoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3Ke. MeToJl MHTEPBAJIOB JJISi PEIICHUS HEPABEHCTB.
[IpumeHeHne CBOWCTB HEMpephIBHBIX (YHKIUMN AJsi pemieHus 3anad. llepas u BTOpasi mpowus-
BoAHble (pyHKIMH. OmnpeaeneHue, reoMeTpUUecKUil 1 GU3MYECKU CMBICT MPOU3BOAHON. YpaB-
HEeHHue KacaTeiabHOU K rpaduky ¢pyHkuuu. [IpousBoansie anemeHTapHbix GyHkiuii. [IpousBoanas
CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3HIINN (YHKITHIA.

[TpumeHeHue MporU3BOIHON K MCCIIEOBAHUIO (DYHKIIMII HA MOHOTOHHOCTD

U sKcTpemMyMbl. HaxoxkaeHue HamOoNbLIEr0 M HAaMMEHBIIETO 3HAYEHUN HeNpephIBHOU
(GYyHKIIMM Ha OTpPE3KeE.

[IpumeHeHne TPOU3BOIHON AJI HaXOKJAEHUS HAaWIy4ylIero pPEelIeHUs B NPUKIAIHBIX 3a/a-
qax, JJIs ONPEIETICHUsI CKOPOCTH U YCKOPEHHUS Tpoliecca, 3aJaHHOT0 GopMyIIoi

WM TpapuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO NepBOOOpa3HbIX. [lepBooOpaszHble 3IEeMEHTAPHBIX
¢ynxmwmii. [IpaBuna HaxoXaeHNS TEPBOOOPA3HBIX.

Wurerpan. I'eomeTpuyecknii CMBICH MHTErpajia. BeryuciieHne onpenen€éHHOro MHTerpaa
no opmyne Herorona—JleliOauma.

[Ipumenenne uHTErpana UIsi HAXOXKACHUS TUIOMIAAEH TIOCKUX (GUTYp U 0OBEMOB T€OMET-
PUYECKUX TEIN.

[Tpumeps! pemeHuit nuddepeHnnanbHbIX ypaBHEHUH. MaremaTuueckoe MOJIEIUPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOMIBIO MU (HepeHINATBHBIX YPaBHEHUI.
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MHo:xecTBa H JIOTHKA

MHO€eCTBO, OIepalu HaJl MHOXECTBaMH M MX CcBoMcTBa. [uarpammbl Ditnepa—BenHa.
[IpumeHeHre TEOPETUKO-MHOKECTBEHHOI'O alapara Jijisg ONMKMCAaHUs PeajbHbIX MPOILIECCOB U SIB-
JICHUHW, TIPU PEUICHUN 3a/lad U3 APYruxX y4eOHbIX mpeameToB. OnpeneneHue, TeopeMa, CBOUCTBO
MaTeMaTHYeCKOro 00beKTa, CIIC/ICTBHE, I0Ka3aTeIbLCTBO, PABHOCHIHHBIC YPAaBHCHHS.

«l'eomempus»

IIpsiMmble U JIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoOMeTpuH. Touka, NpsMasi, INIOCKOCTb, MPOCTpaHCTBO. [lonsaTne
00 aKCHOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
B3anMHOE pacmnosiokeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, MapauIeIbHbIE U CKpe-
muBaroniecs: npsMele. [Ipu3Haku ckpemuBaromUXcs NpsAMbIX. [lapalaenbHOCTh NpAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajuICNIbHBIE IPSMBIE B MPOCTPAHCTBE, NMApAJIIEIBHOCTh TPEX
MPSAMBIX, ApPaJUIEIBHOCTh NPSIMOM M IUIOCKOCTH. [lapamienbHOe M LEHTpalbHOE MPOEKTUPOBA-
Hue, nzoopaxenue ¢uryp. OCHOBHBIE CBOWCTBA MapajieIbHOTO MpoeKkTupoBaHus. M3o0paxenue
¢buryp B napaienbHON MPOEKUUHU. YTIIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJI MEXKIY MPSMBI-
MU B IpocTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN: NMapaliesibHble TUIOCKOCTH, CBOMCTBA Hapall-
JenbHbIX iocKkocTel. [IpocTeiimre npocTpaHCTBEHHbIE QUTYpbl HAa TJIOCKOCTU: TETpa’Ap, IMa-
paJIeNenuIe ], HOCTPOCHUE CEYEHU.

[lepnieHAUKYIAPHOCTD NMPSAMOM M TUIOCKOCTH: NEPIEHANKYJIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IpsIMBIE TTApAJUICNIbHBIE M INMEPHNEHIUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK NEPIECHAMKYISIPHOCTH
IIPSIMOM M ITIOCKOCTH, TEOPEMA O MPSMON NEPNEHAUKYIAPHON MIIOCKOCTH. OPTOrOHAIBHOE ITPO-
eKkTupoBaHue. [lepneHauKyssp U HaKJIIOHHBIE: PACCTOSHUE OT TOYKH J10 IIOCKOCTH, PAaCCTOSIHHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHsI (GUTYpPbI Ha TIOCKOCTh. [leprnenuKyaspHOCTb MIIOCKOCTEH:
MIPU3HAK NEPIEHANKYJISIPHOCTH IBYX IIIOCKOCTEN. Teopema o TpEX MepreHInKyJIsIpax.

VYTIiael B IPOCTPAHCTBE: YIOJl MEXKY NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIN YIOJI, JTUHEUHBII
yroJI JBYTPAaHHOro yria. TpE€XrpaHHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA IUIOCKUX YIJIOB MHO-
rorpaHHoro yria. CBOMCTBa IUNIOCKUX U JABYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl Kocu-
HYCOB ¥ CUHYCOB JJI1 TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Bunasl MHOTOrpaHHMKOB, pa3BEpTka MHOrorpanHuka. [Ipusma: n-yroybHas npusma, npsmas
Y HaAKJIOHHAs MpU3Mbl, OOKOBas M MOJHAas MOBEPXHOCTh Npu3Mbl. llapamienenumnen, npsmo-
YTOJIBHBIN MMapaJuleNIeune]] U ero cBorcTBa. Kpardaiimme nyTd Ha TOBEPXHOCTH MHOTOI'PaHHHU-
ka. Teopema Diinepa. [IpoctpancTBennas teopema [ludaropa. [lupamuaa: n-yroiapHas nupamu-
1a, IpaBUjbHas U yceu€HHas nupamuabl. CBoiicTBa pédbep M OOKOBBIX T'paHel NMpPaBUIbHOW MH-
pamupl. [IpaBuiibHBIE MHOTOTPAaHHMKHU: IPAaBWIbHAs MpHU3Ma W IpaBUJIbHAs MHUpaMHIa, Ipa-
BUWJIbHAS TPEYTOJIbHAS MUpPaMUAa W MPaBUIBHBIN TeTpadap, KyO. IIpeacraBnenne o mpaBHIIbHBIX
MHOI'OTpaHHUKAX: OKTa’ap, AOJAEKadAp U UKOCADIP.

Bolunicrienne 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [lnomans GokoBoi
MOBEPXHOCTH U IOJIHOM MOBEPXHOCTU MPSIMON MPHU3MBI, IUIOIIA/ b OCHOBAHUM, TeopeMa 0 OOKO-
BOI MOBEPXHOCTH MpsAMOM mpu3Mel. [lnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIb-
HOH UpamMu/ibl, TEOpeMa O IJIOIMIAIN YCEUYEHHON TUPaMUIbL.

CummeTpust B IPOCTPAHCTBE. DJIEMEHThI CHMMETPUHU MTPABUIIBHBIX MHOTOTPaHHUKOB. CHM-
METpus B IIPAaBUJIBHOM MHOTOI'PAaHHMKE: CUMMETpPUS NMapaJUIeNIeIUIE a, CHMMETPHUS IIPABUIIBHBIX
IIPU3M, CHMMETPUS IIPABUIILHON TUPAMUBL.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B MPOCTPAHCTBE, HYJIIEBOU BEKTOD, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIIPABJIECHHBIE U IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI. PaBEHCTBO BEK-
TOpPOB. JIeiCTBHS ¢ BEKTOpAaMU: CJIOKEHUE U BBIYNTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOKEHHUE BEeKTOpa Ha 4ucio. CBOMCTBa CIOXKEHUS BEKTOPOB. CBONCTBA YMHOXEHHUS BEKTOpa
Ha 4yucino. Ilonstue xomiuanapusie BeKTOphl. [Ipu3Hak KoMmmuianapHocTH TpEX BEKTOpOB. lIpa-
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BWJIO Iapajuiesienumnena. Teopema o pasioKeHUM BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsiMmoyronpHas cucrema KOOpJAuHAT B npocTpaHcTBe. KoopaunaTtel BekTopa. CBA3b MEXKIY KO-
OpIMHAaTaMM BEKTOpa U KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekropaMu. CKalsipHOE MpOU3Bee-
HUE BEKTOpOB. Pa3noxenue Bekropa no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJ MPU PELICHUU
T€OMETPUUECKUX 3a7a4.

JABu:KeHHsI B IPOCTPAHCTBE

JIBw>kenus mpoctpancTBa. OtobpakeHus. J{BuxeHus v paBeHCTBO ¢uryp. OO0mue cBoicTBa
JNBM>KEHUWA. Buabl ABHXKEHWI: MapajyiedbHbIA MEPEHOC, EHTpPajJbHAs CUMMETPHS, 3€pKalbHas
CUMMETpUSL, TOBOPOT BOKPYT npsiMoii. [IpeobpazoBanus nogobus. [psimas u cepa Diinepa.

TeJsia Bpalenus

[ToHsATHA: UMIMHAPUYECKAs] MOBEPXHOCTb, KOHMYECKAs IOBEPXHOCTh, cepuyeckas Io-
BEPXHOCTh, 00pa3yrolire noBepxHocteid. Tena BpalmieHus: HWIMHAP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. Bzaumuoe pacnonoxenue chepsl U MIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe.
N306pakenue Ten BpalieHus Ha miockocTu. Pa3BépTka unnuHapa u konyca. Cummerpus cepbl
U miapa.

O6béM. OcHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 06 00BEME IPSIMOYTOJIBLHOTO Mapasuie-
nenunena u cienctsus uz He€. OOBEM MpPSAMON U HAKIOHHOM MPU3MBI, IMIIMH]PA, TUPAMUABI U
KoHyca. O0BEM 111apa 1 ILapoBOro CErMEHTA.

KoMOunamuu ten BpamieHus ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BrucaHHas B IWIMH]IP, OTMHCAH-
Has okosio nmiuHapa. Ilepeceuenue chepsl u mapa c 1iockocteio. Kacanue mapa u chepsr
IJI0CKOCTHI0. [IoHsATHE MHOrOTpaHHUKA, OIIMCAHHOTO OKOJIO c(epbl, chephl, BIUCAHHON B MHOTO-
T'PAHHMK WJIU TEJIO BPAILCHHUS.

[Tnomaas MOBEPXHOCTH IMIIMHIIPA, KOHYca, Tommaas cepsl u e€ yacreid. [logodue B mpo-
ctpanctBe. OTHOIIEHHE 00BEMOB, IUIOMIAEH MOBEpXHOCTEH Moq00HbIX Guryp. [IpeodbpazoBanue
nono6usi, romoretus. Penienue 3a1a4 Ha IIOCKOCTH € UCIOJIB30BAHUEM CTEPEOMETPUUECKUX Me-
TOZOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB U TEJl BPAILIEHUSI: CEYEHUsI LIWIIMHIpa (MapaijIebHO
Y TIEPIIEHIUKYIISIPHO OCH), CEUE€HHUs KOHYca (TapaieIbHOe OCHOBAHHIO

U MIPOXOJSILEe Yepe3 BEPUIMHY), CEUEHHsI 11apa, METOAbI IOCTPOEHUSI CEUEHUIN: METOJ Clie-
JI0B, METOJI BHYTPEHHET'0 IIPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYILEH IIIOCKOCTH.

«Bepoamnocms u cmamucmuxay

BeposAITHOCTH U CTATHCTHKA

I'pad, cBszublit Tpad, mytu B rpade: MUKiasl U 1enu. CteneHp (BaJ€HTHOCTh) BEPIIUHBL.
I'padpr Ha mmockoctu. Jlepesbs. CiydaiiHbie SKCIEPUMEHTHI (OMBITHI) U CIy4YaiiHbIe COOBITHS.
OnemeHTapHble COOBITHUS (MCXO[bl). BeposTHOCTh ciyyaitHOro coObiTHsa. BInM30CTh 4acTOThHl U
BEpOSATHOCTU COOBITHI. CiTydaifHbIE OIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUSMH.

Omnepamuu Hajx COOBITHSIMH: TlepecedeHue, OObeIWHEHHE, MPOTHUBOIOIOKHBIE COOBITHS.
Juarpammel Oinepa. @opMyna CIOXKEHUs BEPOSITHOCTEN. Y CIOBHAs BEPOSTHOCTh. Y MHOXEHUE
BeposiTHOCTEN. JlepeBo ciydaiiHOro skcnepuMeHTa. Popmyna nojgHou BepositHocTH. Dopmyna
baiieca. HezaBucumbie coObITHS.

bunapHbIil ciyyaiiHblii ONBIT (MCIIBITAHKE), YCIIEX U Heynada. HezaBucumble UCHIBITAHUS.
Cepusi He3aBUCUMBIX UCIIBITAHUIN J10 IepBoro ycrnexa. [lepecranoBku u dakropuan. Yucio coye-
taHuil. TpeyronbHuk Ilackans. @opmyna 6uHoMa HeroroHa. Cepust HE3aBUCUMBIX HUCIIBITAHUI
bepnynnu. Cinyualinelil BBIOOp M3 KOHEUHOM coBoKynHocTH. CinyualiHas BennuuHa. Pacnpenene-
HUe BeposTHOCTel. Jlnarpamma pacnpenenenus. Onepanuu Haja Ciay4allHBIMHM Beau4uHamu. bu-
HapHas ciyd4aiiHas BennuuHa. [Ipumepsl pacnpeneneHnii, B TOM YUCIIe TEOMETPUYECKOE U OMHO-
MHAJIBHOE.

CoBMecTHOE pacnpeleNneHue ABYX CIydalHbIX BelMuuH. He3aBucumele ciydailHble BEJIH-
YUHbI. MaTemMaTHuecKoe OXHUJaHue CilydailHOM BennuuHbI (pacnpenenenusi). [Ipumepsl npume-
HEHHSI MaTEeMaTHYECKOT0 OKUAaHWs (CTpaxoBaHHe, joTepes). Marematnyeckoe OXHIaHUEe Ou-
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HapHOM CIy4YalHOM BEIWYMHBL. MaTeMaTH4yecKoe OKHJIaHHWE CyMMBbI CIy4YaWHBIX BeJIW4YWMH. Ma-
TEMAaTUYECKOE OKUJAHUE TEOMETPUUYECKOI0 U OMHOMMAIBHOIO PACIIPEIEICHUH.

Jucniepcus U CTaHJIApPTHOE OTKJIOHEHHE ClIy4yaiiHON BennuuHbI (pacnpezneneHus). ucmnep-
cusi OMHApHON clly4yailHOM BenM4rHBL. MaTeMaTH4eCcKOoe OKUJIAaHUE MPOU3BEACHUS U AUCIIEPCUS
CYMMBl HE3aBHCHMBIX CIIy4allHBIX BeJIMYMH. Jlucriepcusi U CTaHAApPTHOE OTKIOHEHHE OMHOMU-
QJIBHOTO pacrpenaeneHus. Jucnepcus U CTaHIapTHOE OTKIOHEHHME I'€OMETPUYECKOro pacupene-
JICHUS.

HepasenctBo YeObiuéna. Teopema YebbiméBa. Teopema bepHynnu. 3akoH OoiplIuX YH-
cesl. BeiOopouHslif MeTon uccienoBanuil. BeiOopounble xapakrepucTuku. OLEHUBaHUE BEPOSIT-
HOCTH COOBITHS IO BBIOOPOYHBIM JAaHHBIM. [IpoBepka mpocTelimux runore3 ¢ oMoUIbI0 N3y4eH-
HBIX pacIpeecHui.

HenpepbiBHbIE cilydaiinble BenuduHbl. [Ipumepsl. @yHKIUA IIOTHOCTH BEPOATHOCTH pac-
npeneneHus. PaBHoOMEpHOE pacnpeielIeHne U ero CBOMCTBA. 3aaqi, IPUBOASIINE K IIOKa3aTelb-
HOMY pacIpelelIeHUI0. 3aaui, IPUBOAAIIME K HOPMAIBHOMY pacupeaesieHno. OyHKIus MmioT-
HOCTH BEPOSITHOCTH IMOKA3aTEJbHOIO pacupeneieHus, GyHKIUs MJIOTHOCTH BEPOSATHOCTH HOp-
MajbHOTO pacnpeneneHus. PyHKIuUs IVIOTHOCTH U CBOKWCTBA HOpPMaJbHOro pacnpenenenus. [lo-
CJIEZIOBATEIBHOCTh OJIMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, MPUBOJAIINE K pacmpenelie-
Huto Ilyaccona.

KoBapuanus aByx ciayuaiiabix BennuuH. Kosddunuent nuneiinoit koppemsuu. CoBmecT-
Hble HaOJIOACHUS ABYX BENUYMH. BriOOpouHBI KO3(uuIMEHT Koppesaiuu. Paznuuue Mexay
JIMHEWHOU CBS3BIO M NMPUYUHHO-CIIEICTBEHHOMN CBs3bl0. JIMHEWHAas perpeccusi, METOJ, HauMEHb-
IUX KBAJIPaTOB.
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4. TemaTu4eckuii IJiaH 001e00pPa3oBaTeJIbHOI0 Y4e0HOI0 peaMeTa
TemaTnyeckui 1iaH

OVII.03.Y MATEMATHUKA (venybnennsiii)

Ha 2023 — 2024 yueOHbI TO
I'pymma 1 -10
ITpodeccus: 22.02.06 Csapounoe npouzsoocmeo

Oos3aTeabHas yueOHas

Harpyska
Makcu- B TOM YHCJIe
Neo MajbHad | BHea-
HanmeHoBaHnue pa3aeioB U TeM < =
n/n y4yeOHast YOMT. BCEro = =
HArpy3Ka |caM. pab. |3amsmii | 3 g‘
'S >
S =
1 cemecmp 245/9* 81 164/9* 10/9* | 7
}’a3nen 1. [ToBTOpEeHNE Kypca MaTeMaTUKU OCHOB- 97 7 20 5
HOU IIIKOJIBI
11 [loBTOpeHne Kypca MaTeMaTUKd OCHOBHOM 97 7 20 5
IIKOJIBI
Pa3nen 2. Yuciia u BEIYUCIICHUS 12/2* 4 8/2* 2%
2.1 |Ilenple u parMoHaIbHBIC YHCIIA 5/1* 2 3/1* 1*
2.2 |JleificTBUTENBHBIC U HPPALMOHATBHBIEC YHCIIA 711* 2 5/1* 1*
Pa3nen 3. Crenenu, KOpHU U JIOrapuPMbI 19 6 13
3.1 |Kopuu u creneHu 9 3 6
3.2 |Jlorapugmsl 10 3 7
Pasnen 4. [IpsMble 1 IIOCKOCTH B IPOCTPAHCTBE 33/2* 11 22[2* 2*
4.1 |OcHOBHBIE MOHATHS CTEPEOMETPUHI 3 1 2
4.2 |IlapamiaensHOCTh B IPOCTPAHCTBE 9 3 6
4.3 |IlepneHauKyJISPHOCTh B IPOCTPAHCTBE 10/1* 3 7/1* 1*
44 [IpssMble ¥ TUTOCKOCTH B TIPOCTpaHCTBe. Pere- 11/1* 4 211 1%
HUe 3a]a4
Pa3nen 5. KoopimHATHI ¥ BEKTOPHI 23/2* 8 15/2* 2* 1
51 KoopaunaTsl B mpocTpaHcTBe. 3afayd B KOOp- 8/1* 3 51 1%
JIMHATaX
5.2 | BexTopsl B MPOCTPAHCTBE 11/1* 4 7/1* 1*
5.3 | JIBuKeHue B IPOCTPAHCTBE 4 1 3 1
Pazgen 6. OCHOBBI TPUTOHOMETPUHI 52/3* 18 34/3* 3* 2
6.1 OCHOBHBIE TPHUTOHOMETPHUYECKHE TOHATUS U 5 9 4
TOKIECTBA
6.2 |OcHoBHBIE (POPMYIIBI TPUTOHOMETPHHU 12/1* 4 8/1* 1*
6.3 | Tpuronomerpuueckue pyHKIIMN U UX CBOWCTBA 15/2* 5 10/2* 2*
6.4 |OOparHBIe TPUTOHOMETPUYCCKHE PYHKIIUU 3 1 2
6.5 TpuronomeTpudeckue ypaBHEHUs, HEPABEHCTBA, 16 5 10 5
CHCTEMBI
Paznen 7. KomiiekcHble aunciia 11 4 7
7.1 |KommiekcHBIC Uncna 6 2 4
7.2 |IlpuMeHeHNEe KOMIUJIEKCHBIX YHCEeT 5 2 3
Pasnen 8. Cremnennas, mokasareinbHas W Jiorapud- 68 23 45 1 2
MU4YecKasi PyHKIUU
8.1 |Crenennas QyHKIus 6 2 4
8.2 |Pemenne MppanoHIBHBIX YPaBHEHUH U Hepa- 6 2 4
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BEHCTB
8.3 |IlokazarenbHas QyHKIMS U €€ CBOMCTBA 6 2 4
8.4 Pemenne mokasaTenbHBIX YpaBHEHMM M Hepa- 15 5 10 1
BCHCTB
8.5 |Jlorapudmuueckas pyHKuMs U e€ CBOWCTBA 9 3 6
8.6 Pemenne norapudmMuuecknx ypaBHEHUH U He- 7 3 4
PaBEHCTB
8.7 |CucreMbl ypaBHEHHI U HEPABEHCTB 19 6 13
2 cemecmp 235/12* 75 160/12* 12*
Pazngen 9. MHOrorpaHHUKH 40/3* 13 27/3* 3*
9.1 |IIpuzma 6 2 4
9.2 |Ilapannenenunen 6 2 4
9.3 |[upammna 7/1* 2 5/1* 1*
9.4 EZ))II:OBEUI U TOIIHAs NIOBEPXHOCTH MHOTOTPAHHH- | 41 5 10/1* 1%
9.5 |IIpaBriIbHBIE MHOTOI'PAHHHKH 6/1* 2 4/1* 1*
Pa3nen 10. MuoskecTBa. DneMeHThl Teopuu rpadoB 15/1* 5 10/1* 1*
10.1 | MuoxectBa. Onepaiiui ¢ MHOKECTBAMHU 6 2 4
10.2 |I'padsr 9/1* 3 6/1* 1*
Pazgen 11. [IpousBoaHas u e€ MpUMEHEHHUE 59/3* 19 40/3* 3*
11.1 |TIpousBoaHast 22 7 15
11.2 q)I/ISI/I‘{VeCKI/Iﬁ Y T€OMETPUYECKUH CMBICT MPOU3- 12/2% 4 8% o
BOJIHOM
11.3 HpI/IMeH?HI/Ie MPOU3BOJHON K MCCIENOBAHUIO o5/1% 8 17/1* 1%
byHKIMHA
Pa3nen 12. Tena BpanieHus 29/2* 9 20/2* 2*
12.1 |Iunusap 6 2 4
12.2 |Konyc 8/1* 2 6/1* 1*
12.3 |Illap, cdepa 6 2 4
124 gf;éMH U IUIOLIA/IM TIOBEPXHOCTEH Ten Bpalle- 9/1* 3 6/1* 1%
Pa3nen 13. [lepBooOpa3Has 1 HHTETpal 28/1* 9 19/1* 1*
13.1 |ITepBooGpazHas 6 2 4
13.2 |Ilnomaap KpUBOIMHEWHOW TpaNeIHn 7 2 B
13.3 |HeonpeneneHHbli MHTErpal 3 1 2
13.4 | OnpeneneHHbII HHTETPAT 12/1* 4 8/1* 1*
Pazpen 14. BHeMeHTUH KOMOWMHATOPHUKH, CTATUCTUKU 35/0% 11 o4/ %
U TEOPUH BEPOSITHOCTEH
14.1 | OcHOBHBIC TIOHSTHSI KOMOMHATOPHKH 9/1* 3 6/1* 1*
14.2 | BeposiTHOCTb 7 2 5
14.3 | MaremaTn4deckasi CTATUCTHKA 6 2 4
14.4 | I'paduueckoe npeAcTaBICHUE JaHHBIX 7/1* 2 5/1* 1*
145 Pemienne BEpOSATHOCTHBIX M CTaTUCTHYECKUX 5 5 4
3a1ad
Pa3nen 15. YpaBHEHHS M HEPABEHCTBA 29 9 20
15.1 | VpaBHEeHHsI U HEPaBEHCTBA C MOJIYJIEM 12 4 8
15.2 | YpaBHeHWMsI 1 HEpAaBEHCTBA C MAPaMETPOM 17 &) 12
Hroro 480/21* 156 | 324/21* 22/21*

3auamus ¢ npogheccuoHanbHOU HANPAGIEHHOCMbIO NOMeYeHbl *




5. TemaTuyeckoe MJIAHUPOBaHMe 00111€00Pa30BATEILHOI0 Y4eOHOro npeamera OVIN.03.Y MATEMATUKA

HaumenoBanmue pasae- Coaeprxanue yueOHOro MaTepuasa, 1adoparopHble padoTsl U npakTude- | Oobem Koabl popmupyembix 001mux u
JIOB M TeM CKHe 3aHATHS, KOHTPOJIbHbIE pa00Thl, BHEAYIUTOPHAS CAMOCTOSAITEIbHASL | 4YacOB | NPOdecCHOHAIBHBIX KOMIIETEHIH I
padoTa CTyIeHTOB
1 2 3 4
Pa3nea 1. IToBropeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI 27 OK-01, OK-02, OK-04, OK-05
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaJia 20
[ToBTOpEHME Kypca JleiicTBHsI HaJl TIOJIOKUTEIBHBIMEI M OTPUIIATEIBHBIME unciaMu. J{pobu. I'eo-
MaTeMaTUKH OCHOBHOMU MeTpuueckue GUrypsl Ha MIocKocTy. JInHelHble, KBapaTHbIEe, TPOOHO- 18
IIKOJIBI palMoHaIbHbIC YpaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEWHBIX YPAaBHEHUM
KonTposbHbIe padoThl
1. BXo1HOM KOHTPOJIb 2
BHeaynuTopHasi caMmocTOsITeJIbHASA Pa00Ta CTYI€HTOB! 7
Pemenwne TecTOBBIX 3aMaHUN. 3
Pemienue 3aay Ha MOBTOpPEHKE Kypca MaTEMaTUKH 2
Pabora co cipaBo4HO TUTEpaTYpOr 2
Pa3znen 2. Uncna u BEIYUCICHHS 12/2* | OK-01, OK-02
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia 3/1* | 1IK-2.2.
[lenbie n panmoHanbHbIE Hatypanbuble u nenslie uncna. I[IpuMeHeHne npu3HakoB I€IMMOCTH LIEIbIX YH-
qucia cen, HauOonpImi oOmmi nenutens (manee - HOJI) m HamMeHblee oOimee
kpatHoe (ganee — HOK). Panmonansusie urcia. OOBIKHOBEHHBIC U IECATHYHBIC 1
IpoOu, MpOLeHThI, OeCKOHEUHbIE Nepruoandeckue Ipoou. [lpumenenune apodeit
U TIPOLIEHTOB JUIsl PELeHUs] MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciel 3Ha-
HUW U peaJIbHOU KU3HU
IIpakTHYecKHe 3aHATHS
1. IlporieHTHOE COJIEp)KaHUE METaJlla B CIIaBax 1*
Tema 2.2. Coaep:xxaHue y4eOHOro MaTepHuaJia 5/1*
HelictBuTenbHble ¥ uppa- | JlelicTBUTenbHbIE yncha. MppanuoHanbHelie ynciaa. ApudMeTHuecKkue onepa-
[MOHAaJIbHEBIE YHCIIa MU C ICCTBUTEILHBIMU YUCIaMU. MOyJib IEMCTBUTENBHOTO YUCIIA U €70 4
cBoiicTBa. [IpubamkEHHbBIC BRIYUCIECHUS, PABUIIA OKPYTIICHHUS, TPUKUIKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHHI
IIpakTnyeckue 3aHATHS
1. TTorpenrHoCTh U3MEPUTEIBHBIX TPUOOPOB 1*
BHeaynuTopHas caMocTosITeIbHAsi pad0Ta CTYAeHTOB! 4
CocraBieHue KapTOUKU — KOHCYJbTAllMY, TaOIULbl (KpaTKUH CIIPaBOYHBIM MaTepual, 2

MMPUMCPBI PCIICHHSA THUIIOBBIX BaﬂaHHﬁ, 3aJaHuA O CaMOCTOSTCILHOU pa60T51) Ha
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TeMy «Yuncina» Wi 3al0THEHNE TIOATOTOBICHHOH MpenojaBaTesieM TaOIHIIb.
IToaroToBka cooOmieHnss Ha oxHy U3 TeM: «Mcropust pa3BuTus guciay, «lIporeHTHbIC
BBIYHMCIICHHUS B )KU3HEHHBIX CUTYAIIUIX.

Pazaen 3. Ctenenu, KOpHU U Jorapu(MBI

19

Tema 3.1.
Kopuu u crenenu

Conep:kanue y4eOHOTr0 MaTepuaJia

[TonsiTHE KOpHS N-OM CTENIEHU U3 NEUCTBUTEIBHOIO YUCIIA U €70 CBOMCTBA.
Crenens ¢ palMOHaIbHBIM IIOKA3aTENNEM U €€ CBOMCTBA, CTEIIEHD C ICHCTBU-
TEJIbHBIM I10Ka3aTelIeM

Tema 3.2.
Jlorapugmsl

Conep:kanue y4eOHOTr0 MaTepuaJia

Jlorapudm uncna. JlecATUUHBIA U HATypaIbHBINA Jorapudmel, yncio e. CBou-
cTBa jorapugmon. Onepauus jgorapuGpMUpoBaHus

OK-01, OK-04
[1K-2.2.

BHeayauTopHasi caMmocTosITeJIbHASI padoTa CTYeHTOB:

CocraBieHne KapTOUKH-KOHCYIbTAllUH, TaONUIIBI (KPATKHH CIIPaBOYHBIN MaTepHal,
MIPUMEPBI PELICHUS TUIIOBBIX 3aJaHUM, 3aJaHUS U1 CAMOCTOATENbHONW paboThI) Ha
OJIHY WMJIM HECKOJIBKO TeM: «KopHHM HaTypanbHOH CTENEHN W3 YHCIa U X CBOMCTBAY,
«CTemneHu ¢ NeHCTBUTENbHBIMU MOKa3aTeIs My, « CTENeHH ¢ pallMOHAIbHBIMU MTOKa3a-
TEJSMH, UX CBOWMCTBaY, «IIpeoOpazoBanne anrebpandeckux BeIpakeHUi», «[Ipeobpa-
30BaHME PALlOHAIBHBIX U HPPALMOHAIBHBIX BEIpaXeHui», «Jlorapupm. OcHOBHOE
JorapuQMUIECcKOe TOKACCTBOY, «JlecaTHUHbIe U HAaTypalbHbIe TorapudMe, «[Ipa-
BUJIA JTOTapU(HMUPOBAHUS.

TBopueckoe 3aganue. CocTaBieHne KpoccBopAa Ha TeMy «CTeleHu, KOpHH, JIora-
pubMBD»

w o

Pa3nea 4. TIpsiMble 1 IIOCKOCTH B MPOCTPAHCTBE

33

Tema 4.1.
OCHOBHBIE TIOHATHS CTE-
peomMeTpun

Coaep:xanue yueOHOro MaTepuaJia

[Ipenmet crepeomerpuu. OCHOBHBIE MTOHATHS (TOUKA, IPsIMasi, MIIOCKOCTh, MPO-
cTpancTBO). OCHOBHBIE aKCUOMEI cTepeoMeTpuu. [lepecekaromuecs, napani-
JICJIBHBIC U CKPCIIUBAIOIIHUECA ITPAMBIC. HpI/I3HaK W CBOMCTBO CKpCHIMBArOIINX-
csi mpsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIC (DUTYPBI

Tema 4.2.
[TapayienbHOCTH B ITPO-
CTpaHCTBE

Coaep:xxanue yueOHOro MaTepuaJia

[TapanienbHOCTb NPSAMOI U MJIIOCKOCTH (ONpeeieHre, CBOWCTBA, IPU3HAK).
[TapannenpHOCTH MIIOCKOCTEN (ONPEEIEHNE, CBOMCTBA, IpU3HAK). TeTpasap u
ero aneMeHTsl. [lapamuenenunen u ero sneMeHTsl. CBONCTBA MPOTHBOIIOJIOK-
HBIX T'paHell U quaroHaiel napamuienenunena. Ilocrpoenue ceuenuii. Pemenue
3ajad

Tema 4.3.
[lepneHquKyIsIPHOCTD B
IIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

[lepnennukynspuble npsimeie. [lapamiensHbie npsiMble, EpHEHANKYIISIPHBIE K
m10ckocTH. [Ipu3Hak nepneHIuKyIsIpHOCTH NPSIMON U TUIOCKOCTH. [lepnenau-
KyJsip ¥ HakioHHas. llepnenaukyiisipHble INIOCKOCTH. [Tpu3Hak neprneHauKy-

OK-01, OK-02, OK-05
[1K-2.2., TIK-4.2.
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JIAPHOCTH IUIOCKOCTEMN. PaccTosiHusA B mpocTpaHCcTBE. TeopeMa 0 Tpex mepreH-
JUKYJsIpax. Yol Mexay IPsIMOM U INIOCKOCTBIO. YTOJI MEKY INIOCKOCTSMHU

HpaRTn'{ecmle 3AHATHSA

1. IIpoeknust Ha IIOCKOCTh

l*

Tema 4.4.

[IpsiMbIe U MJIOCKOCTH B
npocTtpaHcTse. Pemenune
3a1a4

Coaep:xanue y4eOHOro MaTepuaJia

Pacrnonoxkenue npsiMbIX U MJIOCKOCTEH B mpocTpaHcTse. [lepneHukyasipHOCTb
Y NapaJUIeIbHOCTh NPSIMBIX U TIOCKOCTeN. CKpeIMBarouecs npsiMble

IIpakTHyeckue 3aHATHS

1. ITocTpoeHue uepTexel U 3CKU30B IPEIMETOB

1*

BHeaynuTopHasi caMoCTOsITeIbHAsI pa0oTa CTYA€HTOB:

CocraBieHue KapTOoUeK-KOHCYIbTAIMMA, Ta0JIHIT (KpaTKUK CIIPaBOYHBIN MaTepral,
MPUMEPHI PELICHHUS TUIOBBIX 3aIaHUM, 3aJaHUsI I CAMOCTOATENBHONW pabOTHI) Ha
onHy u3 teM: «Terparap u napamnenenuneny, «llepneHUKyIIPHOCTD NPSIMOU U
IJIOCKOCTH. PaccTosiHUE OT TOUKH 10 IIOCKOCTHY, «llepreHauKyisp 1 HaKJIOHHAs!.
VYron Mexay NpsMOn U IMITOCKOCThIOY, «J[ByrpaHHBIN yroy. Yroi Mexmay JAByMsI II0C-
KocTAMU», «[lepneHauKyIapHOCTh IBYX IIOCKOCTEN», «KOOpIUHATEI M BEKTOPBI».

Pedepar «llapannensHoe MPOEKTUPOBAHUE U €TO CBOMCTBAY.

Pewenue 3anau no teme « IlepneHauKysp ¥ HAKIOHHAS»

11

Pa3nes 5. KoopauHaThl U BEKTOPbI

23

Tema 5.1.

Koopaunats! B npocTpaH-
CTBE. 3a7auu B KOOpAMHA-
Tax

Coaepxkanue y4eOHOro MaTepuasa

Z[eKapTOBLI KOOPAWHATEI B IPOCTPAaHCTBC. HpOCTCfIIlIPIC 3aa4u B KOOpArHA-
Tax. Paccrosmaue MCKAY ABYMS TOYKaAMH, KOOPAWHATEI CCPCAMHBLI OTPE3Ka

IIpakTHYecKHe 3aHATHSA

1. OnpeneneHne NpOUIEHHOTO PACCTOSHHUS, HCTIOIB3Ysl KOOPAMHATHI

1*

Tema 5.2.
Bexkropsl B npocTpaHcTBE

Coaep:xanue yueOHOro MaTepuaJia

BexTops! B mpocTpancTBe. CloKeHUE U BHIYMTAHNE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha yncio. KoMitanapHele BEKTOpbI. CKasIpHOE IPOU3BEIEHUE BEKTO-
poB. PaznokeHue BEKTOpa 1o TpeM HEKOMIUIaHapHBIM BekTopaM. KoopanHatsl
BEKTOPA, CKAISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAUHATAX, YIOJl MEXY BEK-
TOpPaMH, YroJl MeXAY NPSIMOM U INIOCKOCTBIO, YTOJI MEXKAY IIJIOCKOCTSIMHU.

IIpakTHYecKHe 3aHATHA

1. ®u3UUeCcKHil CMBICIT CKAJIAPHOTO ITPOU3BCACHUA

1*

Tema 5.3.
JIBI>KEHHE B IPOCTPaH-
CTBE

Conep:kanue y4eOHOIr0o MaTepuaJia

JIBmxenus npoctpancTBa. OtoOpaskeHus. J[BukeHus u paBeHcTBo Guryp. O6-
[IM€ CBOMCTBA IBMKEHUW. BUIbI ABMKEHMIL: TTapajlIeNIbHBIN IEPEHOC, IIEH-
TpaJibHasi CHMMETPHUS, 3€pKajbHasi CHAMMETPHSI, TOBOPOT BOKPYT Ipsamoii. [Ipe-
o0Opa3oBaHwus OT00MsI

OK-01, OK-02, OK-03, OK-05
[1K-2.2
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KoHTpoJibHbIEe padoThI

1. ITpsiMbIe, IIIOCKOCTH, BEKTOPBI B TPOCTPAHCTBE

BueaynuTopHasi camocTosiTeIbHASA Pa00Ta CTY/1I€HTOB:

CocTaBneHue KapToueK-KOHCYIbTalNH, TaOHUI (KpaTKAK CIIPaBOYHBIN MaTepral,
MIPUMEPHI PEIICHAS TUITOBBIX 3aJIaHNi, 3aaHUs I CAaMOCTOSATEITLHOM paOOThI) Ha
OHy U3 TeM: «BrinonHeHne neicTBUM HaJ BeKTopamm», «IIpocreimue 3agaun B Ko-
opauHaTax», « CKaasipHOe IPOU3BEACHIE BEKTOPOBY.

Co3znmanue npe3eHTanuy mo TeMe «KoopauHaTel ¥ BEKTOPED)

w ©o

Pasnes 6. OCHOBBI TPUTOHOMETPUH

52

Tema 6.1.

OCHOBHBIE TPUTOHOMET-
pHUUYECKHUE MTOHITUS U TOXK-
JiecTBa

Conep:kanue y4e0OHOTr0 MaTepuaJia

Panuannas mepa yria. [loBopot Touku BOKpyr Hadasna koopauHat. Onpezerne-
HUE CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHreHca. 3HaKu CHUHYCa, KOCUHYca, TaH-
reHca U KOTaHTeHCa 10 YeTBEPTSAM. 3aBUCUMOCTb MEXIYy CHHYCOM, KOCUHYCOM,
TaHT€HCOM M KOTAaHT'€HCOM OJHOTO M TOTO e yria. TpuroHoMmerpuyeckue
ToxksecTBa. CuHycC, KOCUHYC, TAHT€HC M KOTAHT€HC YTJIOB O U - 0. DopmMyIibl
MIPUBEICHUS

Tema 6.2.
OcHoBHBIE (HOPMYJIBI TPH-
TOHOMETPHHU

Coaep:xanue yueOHOro MaTepuaJia

Cymma 1 pa3zHocTh cuHycoB. CymMMa M pa3HOCTb KOCUHYCOB. CHHYC U KOCHHYC
nBoiHoro yria. ®@opMyiisl oJ0BUHHOTO yria. [IpeoGpa3oBaHust CyMMbl TPH-
TOHOMETpUYECKUX (PYHKLIMI B IPOU3BE/IEHUE U POU3BEICHUS B cymMMy. BbI-
pa’keHHe TPUTOHOMETPUUYECKUX (YHKIMN yepe3 TaHT€HC MOJIOBUHHOTO apry-
MeHTa. [IpeoOpa3oBanusi NpOCTEHIINX TPUTOHOMETPUUECKUX BhIPAXKEHUN

IIpakTHYecKHe 3aHATHSA

1. Beiuncnenue yrioB HaKJIOHA

1*

Tema 6.3.
Tpuronomerpuueckue
(GYHKLNU U UX CBOICTBa

Coaep:xanue yueOHOro MaTepuaJia

OO6nacth ornpeJieieHUs] © MHOXKECTBO 3HauUeHUH QyHKIMA. YETHOCTD, HEUET-
HOCTb, NEPHOANYHOCTH (pyHKIMI. CriocoOs! 3a1anus GyHkuuil. O6macTs onpe-
JIeJIEHUs] U MHOYKECTBO 3HAYEHUI TPUTOHOMETpHUecKUX GyHKIU. YUETHOCTD,
HEYETHOCTh, MEPUOANYHOCTD TPUTOHOMETpUYECKHX QyHKIMH. CBONCTBA U
rpaduku QyHKIMHA y = cOS X, y = sin X, y =tg X, y = ctg X. C:xaTue u pacTsike-
HUe rpaukoB TpUroHoMerpuueckux GyHkuuii. [lpeodpasoBanue rpadpukon
TPUTOHOMETPUUECKHUX (QYHKIIUI

IIpakTnyeckue 3aHATHSA

1. IlpeoOpa3oBanue rpa) kOB TPUTOHOMETPUUECKUX (PYHKLIUU

1*

2. BeluncneHue yriaoBoil CKOPOCTH JBUKEHUS

1*

Tema 6.4.
OO6paTHbIe TPUTOHOMET-

Coaep:xxanue yueOHOro MaTepuaJia

O6paTHble TpuroHoMeTpuyeckue GyHkimu. Mx ceoiicTBa U rpaguku

OK-01, OK-02, OK-03, OK-04
[1K-2.2., TIK-4.2.
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puyeckue GpyHKIUu

Tema 6.5.
Tpuronomerpuueckue
YPaBHEHHs, HEPABEHCTBA,
CHUCTEMBI

Conep:kaHue y4eOHOT0 MaTepHuaJia

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Pe-
IIEHUEe TPUTOHOMETPUYECKUX YPAaBHEHUI OCHOBHBIX THIIOB: IIPOCTEHIIINE TPH-
TOHOMCTPUUYCCKHEC YPAaBHCHUS, CBOAAIINUCCA K KBAAPATHBIM, PCIIACMBIC pa3Jjio-

KEHUEM Ha MHOXUTEJIH, OJHOPOIHbIE. 8
[Ipocreiimune TpuroHoMeTpuuecKre HepaBeHcTBa. CUCTEMBI IPOCTENIINX TPU-
TOHOMETPUYECKUX YPAaBHEHUI
KonTpoJibHbIe padoThl
1. OCHOBBI TPUTOHOMETPHUH 2
BHeayauTopHasi caMOCTOSITe/IbHAsI PadoTa CTY/IeHTOB: 18
Pabora ¢ yueOHoU nmuTeparypoii 1o Teme «['paduk rapMOHHYECKOTO KOJICOaHHS», 6
«DopMyJIbl TOJIOBUHHOTO apryMeHTa. @opMyJibl yTIIOBY»
Brimonnenue pedepara Ha Temy: «cTopusi cTaHOBICHUS M Pa3BUTUSI TPUTOHOMET- 6
pum».
Pemenwe 3a1a4 NOBBIIEHHON CJIOXKHOCTH 10 TeMe « I puroHomeTprudeckue (GyHKINN 6
YUCIIOBOTO apryMeHTa», «MeTo[bl pelIeHUs TPUTOHOMETPUUYECKUX YPaBHEHUIN,
«[IpuMeHeHre CBOMCTB OOpATHBIX TPUTOHOMETPHUECKUX (QYHKIMI», «OTOOp KOpHEH
B TPUTOHOMETPUUYECKHUX YPABHEHUX», «CHCTEMbl TPUTOHOMETPUUECKUX YPABHEHUID)
Paznea 7. KoMmmuiekcHsie unciia 11 OK-01, OK-05
Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia
KomnekcHsle uncna ITonsTre koMInekcHOro uncna. ConpsykeHHbIe KOMIUIEKCHBIE YHCTIA, MOAYJb U
apryMeHT KOMIUIeKCHOro yucia. dopma 3anucu KOMIJIEKCHOTO yucia (TeoMeT- 4
pHUuecKasi, TPMrOHOMeTpHUecKasi, anredopanueckas). ApupmeTrnueckue aeii-
CTBUSI C KOMIJIEKCHBIMH YHCJIaMU
Tema 7.2. Coaepxkanue y4eOHOro MaTepuaJa
[Ipumenenne KoMIIeKc- BrinosHeHne pacyeToB ¢ MOMOIIBIO KOMIIIEKCHBIX uncen. [Ipumepsl ucnons- 3
HBIX YUCEI 30BaHHUs KOMIUIEKCHBIX YHCEI
BueaynuTopHas camocTosiTeIbHasi pad0Ta CTyAeHTOB! 4
CocTraBrieHne KapTOYKH — KOHCYJIbTAI|H, TaOIUIIB! (KpaTKUH CIIPaBOYHBIA MaTepH- 2
aJI, IPUMEPBI PEIICHNS TUIIOBBIX 3aJ[aHK, 3aaHUs )1 CAMOCTOSTEIbHON paOboThl) Ha
TEMY «KoMmekcHBIE YncIay WM 3aIll0JJTHCHUE HO,Z[FOTOBHCHHOﬁ npernogaBarejicM
TAOJIHIIEL. 2
IToaroroBka coobmeHus: Ha TeMy «VCTOpHs MPOUCX 0K ICHISI KOMIUIEKCHOT'O YHC-
Ja»
Pa3gea 8. Crenennas, nmokasaTenabHast U jorapudmuyeckas QyHKIMU 67 OK-01, OK-02, OK-03, OK-04
Tema 8.1. Coaepixanue yueOHOIro MaTepuasia MK-2.2., TIK-4.2.
CreneHHast QyHKIHSL ®ynkmuu y = VX ux cBojicta u rpadmkn. CreneHHble QYHKINN, HX CBOH- 4
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cTBa U rpaduku

Tema 8.2.
Pewenne nppanuoHans-

Conep:kaHue y4eOHOT0 MaTepHuaJia

[IpeoOpa3oBaHre UPPATMOHATBLHBIX BRIPAKCHUN. PABHOCMIIBHOCTH HppaIHo-

HBIX YpaBHEHUH U Hepa- HaJIbHBIX YPAaBHEHUHN U HEPABEHCTB. MeToibl uX penieHus. Pemenue uppanuo- 4
BEHCTB HaJIbHBIX YPAaBHEHHUH U HEPABEHCTB
Tema 8.3. Coaep:xkaHue y4eOHOro MaTepuaJia
INTokazarenpHas pyHkuus | OnpeneneHne MOKa3aTenbHON QYHKIMHU, €¢ CBOMCTBA U rpaduK. 3HAKOMCTBO C
u €€ CBOMCTBA IIPUMEHEHHEM T0Ka3aTeNbHOM QyHKIMU. Perenne noka3aTeabHbIX ypaBHEHUH 4
(GYHKIMOHATBHO-TPAPHUECKIM METOJIOM
Tema 8.4. Conep:kanue y4eOHOT0 MaTepHuaJia
Pemenne nokaszarenbHelx | Permrenue mokaszaTelbHBIX YpaBHEHUI METOJJOM YpaBHUBAHUS NIOKA3aTelNen, Me-
YPaBHEHHH U HEPABEHCTB | TOJOM BBEJCHHS HOBOU MepeMeHHOU, QyHKIIMOHATBHO-TPaUIECKUM METOIOM. 9
Pemenue nokasareabHbIX HEPABEHCTB
IlpakTH4YecKue 3aHATHSA
1. PenieHue nokasarenbHbIX YPAaBHEHUN U HEPABEHCTB 1
Tema 8.5. Coaep:xaHue y4eOHOro MaTepuaJia
Jlorapudpmuueckas GyHk- | Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA 6
s ¥ e€ CBOMCTBA
Tema 8.6. Coaep:xanue yueO0HOro MaTepuaJia
Pemenue norapudmuue- [Tonsitue norapudmuueckoro ypasHeHus. Onepanus noreHuupoBanus. Tpu
CKHX YpaBHEHHI U Hepa- OCHOBHBIX METO/1a PELICHUS JOrapu(PMUUECKIX YpaBHEHUN: (YHKIIMOHAIBHO- 4
BEHCTB rpaduyeckuii, METO MOTEHIIMPOBAHUS, METO/1 BBE/IEHUSI HOBOW NIEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA.
Tema 8.7. Coaep:xaHue y4eOHOro MaTepuaJia
CucreMsl ypaBHEHHN U Pemenne cucrem nokasaTelbHBIX YPaBHEHUN. AJITOPUTM PELICHHS] CHCTEMBI 11
HEPABEHCTB ypaBHeHUH. PaBHOCHJIBHOCTD JIOTapu(PMHUUECKUX YPaBHEHUI U HEPABEHCTB
KonTpoJsibHbIe padoTshI
1. KontposbHas pabora 3a 1 cemectp 2
BHeaynuTopHasi caMoCTOsITeIbHAsI Pa00Ta CTY/I€HTOB: 23
CocraBieHue KapTOUCK-KOHCYJIbTALMH, TaOMUL (KpaTKUM CHpaBOYHBIN MaTepHa, 6
MNpUMCPBI PCIICHHSA THUIIOBBIX BaﬂaHHfI, 3aJaHus 114 CaMOCTOSTCIILHOU pa60TBI) Ha
onHy u3 Tem: «CrernieHHast QyHKIUs, ee CBOWCTBA M rpaduky», «[lokazaTenbHas QyHK-
1y, ee cBoicTBa U rpaduk», «Jlorapudhmuueckas QpyHKums, ee CBOHCTBA U Tpaduk»,
«IIpeobpazoBanust rpaKOB.
Brimonnenne rpaduueckoit padotel «IloctpoeHne rpadukoB JorapupMUUECKUX H 6
[MOKA3aTEeNIbHbIX (YHKIHIT.
Cosznanve Tmpe3eHTaUU Ha OJHY M3 TeM: «CBoiicTBa QyHKIMUY, «Vcmonbp30BaHne 6

CBOMCTB U rpad)ukoB QYHKIMI NMPHU pENICHUH ypaBHEHUI M HepaBeHCTBY, «Iloctpoe-
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Hue rpadukoB QYHKIHI ¢ TOMOIIBI0 IpeoOpa3oBanuii», «JlorapudMbl B HaIlIeH JKK3-
HuY, «Jlorapudmuueckas cnmpaib. Yto 310?».
BrimosHenue rpadudeckoii padotsl «I'paduku mpou3BOUTEILHOCTH TPYIa».

Pa3aen 9. MHOrorpaHHuKU

40

Tema 9.1.
[Ipusma

Conep:kanue y4eOHOTr0 MaTepuaJia

[Tonsitue MHOTOrpanHuka. Ero sanemMeHTsl: BepiuHel, pedpa, rpanu. uaro-
Hanb. Ceuenue. BolllyKkible U HEBBITYKJIbIe MHOTOTPAaHHUKH. [IoHATHE TPU3MBL.
Ee ocHoBanust u 60koBbIe rpanu. Bricora mpusmsl. [Ipsimast u HakmoHHAS
npusMa. [IpasunbHas npusma. Ee ceuenue

Tema 9.2.
[Tapannenenunen

Conep:xaHue y4eOHOro MaTepuaJia

[Mapannenenurnen, cBOMCTBa MPSIMOYTOJIBHOTO Mapajuienenumnena, kyo. CeueHue
KyOa, mapajenenumneaa

Tema 9.3.
[Tupamua

Coaep:xaHue y4eOHOro MaTepuaJia

HI/IpaMI/II[a u ee sieMeHThl. Ceuenne nupaMuabI. HpaBI/IJ'ILHaH nmupamMuyja. Vce-
YCHHAA nrupamMuaa

IlpakTH4YecKue 3aHATHSA

1. Haxoxcz{eHHe BBICOTHI 0OBEKTOB

1*

Tema 9.4,

Bboxosas n monHas mo-
BEPXHOCTh MHOTOTPAaHHU-
KOB

Coaep:xxanue yueO0HOro MaTepuaJia

[Tnomans 60K0BOM M MOJHON NOBEPXHOCTU MPU3MBI, TUPAMUIbI

HpaKanecmle 3AHATHUSA

1. Haxoxxnenue miomangeu

1*

Tema 9.5.
[IpaBHIIBHBIE MHOTOTIPAH-
HUKI

Coaep:xanue yueOHOro MaTepuaJia

[TonsiTre npaBuIbHOrO MHOTOrpaHHUKa. CBOMCTBA MPABUIIbHBIX MHOTOTPaHHHU-
KOB

HpaKanecmle 3AHATHUSA

Brinonnenue yeprexxeit MHororpaniukoB B Kommnac-3D

1*

BueayauTopHasi caMocTosTeJIbHAsl pa00Ta CTY/ACHTOB:

CocTraBrneHue KapTOUeK-KOHCYJIbTalMi, TaOnuim (KpaTKuil CpaBOYHBIA MaTepual,
MPUMEPBl pelleHHs] TUMOBBIX 3aJaHWi, 3aJaHus A CaMOCTOSITENbHOW paboThl) Ha
onny u3 teM: «llpusma. [Ipsmas u HakinoHHas npusma. [IpaBunbHasg npusMmay, «Ilupa-
mugsl. [IpaBunbHas nmupamuga», «CedeHus MHOTOTPaHHUKOBY, «lIpaBuibHbIE MHOTO-
TPaHHUKN.

IloaroroBka coobuienust «lIpaBuiabHbIE MHOTOTPaHHUKH HAa KapTHHAX BEITUKUX XY-
JO’KHUKOB, B IIPHPOJIE, B APXUTEKTYPE U CTPOUTEITHCTBEN.

N3rorosienue pa3BEPTOK U MOJIEIEH MHOTOTPAaHHUKOB

[loaroroBka cooOmEeHHH K 3aHITHSIM, COCTaBJIEHHE KpoccBOpaa «MHOTrorpaHHUKK

13

N B~

OK-01, OK-02, OK-03
[1K-2.2

Paznen 10. MuoxecTBa. Di1eMeHTHI TeOpUH rpadoB

15

OK-01, OK-02
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Tema 10.1.
MuoxecTBa. Oneparuu ¢
MHO>KECTBAMHU

Conep:kaHue y4eOHOT0 MaTepuaJia

[Tonsitue MuOkecTBa. [logMHOX)ecTBO. Oniepanuu ¢ MHOKECTBAMH

Tema 10.2.
I'pads

Conep:kaHue y4eOHOTr0 MaTepuaJia

[Tonsitue rpada. CesizanHblii rpad, AepeBo, NUKI rpad Ha MIIOCKOCTH

IIpakTHyeckue 3aHATHS

1. HaxoxieHrne KpaTJyaiiiero myTH, HCIOIb3ysl TeOpHio rpados

1*

BueayauTopHasi camocTosiTeJIbHAsI pad0Ta CTY/IEHTOB:

CocraBieHue KapToUeK-KOHCYIbTAHMA, Ta0JIHIT (KpaTKUK CIIPaBOYHBIN MaTepral,
MIPUMEPHI PEIICHUS TUMTOBBIX 3a/IaHUH, 3aIJaHUS JIUIS CAaMOCTOSTEIILHOM pabOThI) Ha
onHy 13 TeM: « MHOxecTBa. Orepaluu ¢ MHOXKeCTBaMuy, «I'padbiy.

IToaroroBka coobrmenus «Teopust rpadoBy.

ol

[1K-2.2.

Paznen 11. [IpousBognas u

€€ MPUMEHEHNE

59

Tema 11.1.
[TpouzBoaHas

Coaep:xaHue y4eOHOro MaTepuaJia

Omnpenenenue 4nCI0BON MOCIEI0BATEIBHOCTH U CIIOCOOBI ee 3aaanus. CBoii-
CTBa YMCJIOBBIX IOCIeN0BaTeNbHOCTEN. OlpeiesieHue Mpejiena mocie 0Ba-
TeNbHOCTU. Brruncnenue npeaenos nocienosarenbHocTed. [penen GpyHkimu
Ha OeckonevynoctH. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipu-
patenue GyHKIMU. 3aauu, IPUBOASIIME K TOHIATUIO Ipou3BogHOU. Onpese-
JIEHWE TTPOU3BOIHOM. AJITOPUTM OTBICKaHUs Tpou3BoAHOM. Dopmyiel nudde-
penuupoBanus. [Ipasuna muddepenuponanus. OnpeneneHne cioxHoN GyHK-
uuu. [IponsBoaHas TpuronoMerpuueckux QyHkuuid. [IponsBoaHas cnoxxHoi
¢yukuuu. [TonsTue HenpeprIBHOH pyHKIMKM. CBOICTBa HENPEPHIBHON (YHK-
1uu. CBA3b MEXIY HEMPEPBIBHOCTHIO U AUPPEPEHINPYEMOCTHIO (PYHKIUH B
TOUYKE. AJITOPUTM PELIEHUSI HEPABEHCTB METOJIOM MHTEPBAJIOB

15

Tema 11.2.

Pu3n4ecKuil ¥ TeOMETpH-
YECKUN CMBICIT TPOU3BOJI-
HOH

Coaep:xaHue y4eOHOro MaTepuaJia

I'eomeTpuueckuii cMbIC MPOU3BOAHOMN (PYHKIIMH — yTI0BOIM KO PUIIMEHT Ka-
caTeJIbHOM K TpaduKy PYHKIIMU B TOUKE. Y paBHEHHUE KacaTeIbHOM K rpaduky
GyHKIIMU. AITOPUTM COCTaBIICHUSI ypaBHEHUs KacaTeNbHOU K rpaduKy (QyHK-
uuu y=f(x). ®usndeckuii (MexaHUYECKU) CMBICI MPOU3BOIHON — MTHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)

IIpakTnyeckue 3aHATHSA

1. HaxoxaeHue CKOPOCTHU IBUKCHUS, YCKOPCHHS, JJIMHBI TOPMO3HOTI'O ITYTH

1*

2. OnpeneneHue pacxoaa TOMINBA

1*

Tema 11.3.
[IpumeHeHne npoun3Bo-
HOH K UCCIIEOBAHUIO

Coaep:xanue yueOHOro MaTepuaJia

BOSpaCTaHHe n YGBIBE[HI/IG (I)YHKI_II/II/I, COOTBCTCTBUC BO3paCTaHUA U Y6BIBaHI/I$I

GyHKIMH 3HaKy npou3BoaHoN. [ToHsATHE MPOU3BOIHOM BBICHIETO MOPsIIKA, CO-

15

OK-01, OK-02, OK-04
[1K-2.2., 1IK-4.2.
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byHKIMA

OTBETCTBHE 3HAKa BTOPOU MPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKITH
Ha OTPC3KC. 321,[[8.‘-11/1 Ha MAaKCUMYM U MUHUMYM. Ilonsarue ACHUMIITOTHI, CHOC06LI
UX OTpe/IeICHUs. AJITOPUTM HCCIIEIOBaHUS (PYHKIIUU M TOCTPOSHHUSI ee rpadu-
Ka ¢ IOMOIIIBbIO TPOU3BOAHOM. MccnenoBanne GyHKIIMU HA MOHOTOHHOCTh U
nocrpoeHue rpapukos. HaxoxaeHne HanOObIEro ¥ HANMEHBIIETO 3HAYCHUH
GyHKIUH, MOCTpOoeHUE rpaGKOB MHOTOWICHOB C MCIIOJIb30BAHUEM alllapara
MaTeMaTHYECKOro aHAJIN3a

IIpakTHyeckue 3aHATHS

1. Pemienue 3a1a4 Ha ONTUMU3ALIMIO 1*
KoHTposibHbIEe padoThI
1. IIpousBoiHas 1
BHeaynuTopHasi caMoCTOsITeIbHASI pa00Ta CTYA€HTOB: 19
CocraBieHre KapTOUeK-KOHCYJIBTAMKA, TAOMWIl (KpaTKUHA CIPaBOYHBIN MaTepua, 6
MIpUMEpHl pPEIIeHHs TUIOBBIX 3aJaHUi, 3alaHus ISl CaMOCTOATENbHOM paldoThl) Ha
onny u3 tem: «llpaBuna muddepenmupoBanus. [lponsBomHas ciIoXHOU (QYHKIUN,
«IIpon3BOgHBIE HEKOTOPBIX D3JIEMEHTAPHBIX (YHKIWIT», «l €OMEeTpUYecKuid CMBICIT
MPOM3BOJHON. YpaBHEHHE KacaTebHOU K rpaduKy QyHKIHUY.
[Moarororka mokianoB u pedeparos o Temam: «IIpunoxenue GU3NYECKUX MPOLIEC- 8
coBy, «lccrenoBanue GU3NIESCKUX TIPOIIECCOBY.
CaMocCTOATEIbHOE BBITIOJHEHHE TMPAKTHUYECKUX 3aJaHUN PEenpoTyKTUBHOTO THUIIA 5
(oTBETHI HA BOMIPOCHI, TPEHUPOBOUYHBIC YITPAXKHEHHUSI, 3a7a9H, TECThI) 0 Teme «IIpomns-
BoaHas. E€ pusnueckuii m reoMeTpHUECKU CMBICID)
Pa3nen 12. Tena BpamieHus 29 OK-01, OK-02, OK-03
Tema 12.1. Coaeprxkanue yueOHOro MaTepuaJia [K-2.2., T1IK-4.2.
Humuaap Hunuaap u ero snemenTsl. CeueHne NUIUHApa (MapaijielbHOe OCHOBAaHHUIO U 4
ocu). Pa3zBepTka nunmHapa
Tema 12.2. Coaepxanue y4eOHOro MaTepuasa
Konyc Konyc u ero sanemenTtsl. Ceuenue koHyca (TapajijieibHOe OCHOBAHUIO U IMPOXO- 5
JiSIIIee Yepe3 BEPIINHY), KOHMYeCcKue ceueHus. Pa3pepTka KkoHyca
IIpakTHYecKHe 3aHATHA
1. Pacy€r BbICOTHI OOBEKTOB KOHUYECKOM U IIUJIMHIPUUECKON (POpPMBI 1*
Tema 12.3. Coaeprxanue y4eOHOro MaTepuaJa
[ap, chepa [Tap u cdepa. Bzanmnaoe pacnonoxenue chepsl u maockocTu. CedeHue mapa, 4
cepsl
Tema 12.4. Coaep:xaHue y4eOHOro MaTepuaJia
OOBEMBI U IIOMIAAH TI0- [Tnomaau moBepxHOCTH Tel BpameHuss. O0beM mpu3Mbl U IIMHApa. OTHOIIE- 4

BEPXHOCTEH TEJ BPAILICHUS

HYE€ 00BEMOB ITOTOOHBIX TEII.

IIpakTHYecKHe 3aHATHA
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1. Beraucienne o0beMa 1 Macchl

1*

KoHTposibHbIEe padoThI

1. Tena BpaieHus

BHeaynuTopHasi caMocTOsITeIbHAsI pa0oTa CTYA€HTOB:

CocraBieHue KapToueK-KOHCYIbTAUM, Ta0IUL (KpaTKUH CIPaBOYHBIA MaTepuall,
MPUMEPHI PELICHHUS TUMIOBBIX 3alaHUM, 3aJaHUsI U1 CAMOCTOATENBbHONW pabOTHI) Ha
TeMy: « DUTYpBI BpaIIeHUD).

BrimonmHeHne mpakTHYeCKUX 3aJaHIi PENpOyKTUBHOTO THMA (OTBETHI HAa BOTIPOCHI,
TPEHUPOBOYHBIE YIIPAKHEHUS], 3a]Ja4H, TECTBI).

JopaboTka KOHCIIEKTa JIEKIIMHU C IPIMEHEHNEM ydeOHUKa, METOINYECKON JTUTepa-
TYpBbI, COCTaBIeHHE KpoccBopa «PUTYphI BpaIIEHUSD).

©

Paznea 13. [lepBooOpaznas

Y UHTETpall

28

Tema 13.1.
[TepBooOpasuas

Coaep:xanue yueOHOro MaTepuaJia

3amava 0 BOCCTAHOBJIGHUH 3aKOHA JABM)KEHUS MO U3BECTHOM ckopocTH. [ToHs-

THEe UHTEeTrpupoBaHus. O3HAKOMIICHUE C MIOHSATUEM HHTETpajia ¥ IepBOOOpa3HON
g Gynkuun y=f(x). Perenue 3amaq Ha cBs3b IEpBOOOPA3HON U €€ MPOU3BO/I-
HOM, BEIYHCIICHUE TIEPBOOOPA3HOMN T NaHHOK (yHKIMHU. Tadimna hopMyt s
HAXOXK/ICHHS NIEpBOOOpa3HbIX. M3ydueHue npaBuiia BEIYUCICHHS IEPBOOOPA3HOM

Tema 13.2.
[1momaas KpUBOJIMHEHHOM
Tpanenuu

Coaep:xaHue y4eOHOro MaTepuaJia

3ajauu, IPUBOJALINE K IIOHATHUIO ONPEACIEHHOIO HHTErpaia — O BEIYUCICHUH
IJIOIIA AN KPUBOJIMHENHOM Tpalleluy, O epeMeleHnH Touku. [lonsatue onpe-

nenéHHOro uHrerpana. I'eomerpuueckuil 1 GU3NYECKU CMBICI OIPEIeIEHHO-
ro unrerpaia. ®opmyna Hetorona— JlelOnuia

Tema 13.3.
HeonpeneneHnusiii unTe-
rpai

Coaep:xanue yueOHOro MaTepuaJia

IlousTue HEOMPECACIICHHOI'O MHTETpajia

Tema 13.4.
OrnpeneneHHbIN HHTErPall

Coaep:xaHue y4eOHOro MaTepuaJia

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O UHTETpaAJid

IIpakTnyeckue 3aHATHS

1. HaXO)K}IeHI/Ie KOJMNYCCTBA TCIJIOTHI, BBIACIACMOC NIEPEMEHHBIM CUHYCOU-
JaJIbHBIM TOKOM

1*

BHeaynuTopHasi camocTOsITe/IbHAsI padoTa CTYAEeHTOB:

CocraBieHue KapTOUEK-KOHCYJIbTalWi, TaOnMIl (KpaTKUi CHpaBOYHBIA MaTepual,
MpUMEpBl pelleHHs TUIOBBIX 3aJaHWi, 3aJaHus sl CaMOCTOSITENbHOW padoThl) Ha
onny u3 teM: «llepBooOpasnas u uHTerpan. [IpaBuia HaXOXIEHHUS TEPBOOOPAZHBIXY,
«Boruncnenne unrerpanos. @opmyna Herorona—IJleiiOnunay», «Brrancienue mioma-
JIeil ¢ TOMOIIBIO HHTETpalIa.

BrinonHenue rpaduueckoil paboThl «BelyrcieHHE TUIOIIAACH ¢ MOMOIIBIO MHTErpa-

©

OK-01, OK-02, OK-04
[1K-2.2., 1IK-4.2.
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nay.
[TpuMeHeHne HHTErpaia sl HaX0XKICHUI 00bEMOB Te (PEIICHHE 3a1a4)

Pa3nes 14. DnemeHThl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSTHOCTEN 35
Tema 14.1. Coaeprxanue yueOHOro MaTepuasia
OcHoBHbIe IOHATHA KOM- | [lepecTaHOBKH, pa3MeIICHHsI, COYCTaHUS 5
OMHATOPUKHU IIpakTHyeckue 3aHATHSA
1. DeMeHThl KOMOMHATOPHKHU B TPOPECCUOHATHHON JIEATEIbHOCTH 1*
Tema 14.2. Coaeprxanue yueOHOro MaTepuaJia
BepostHocTh CoBMecTHBIE U HECOBMECTHBIE COOBITUS. Teopembl O BEPOATHOCTH CyMMBI CO-
ObITHIA. Y CIOBHAS BEpOATHOCTh. 3aBHCUMBIE M He3aBUCUMBIE coObIThsA. Teope- )
MBI O BEPOSITHOCTH NPOU3BEICHHSI COOBITUI
Tema 14.3. Coaep:xaHue y4eOHOro MaTepuaJia
Maremaruueckas CTaTu- Bunel cinyyaiinpix BennuuH. OnpeneneHue TMCKPETHON CIly4aiiHON BEIUYUHBI.
CTHKa 3aKOH paclpeieseHus JUCKPETHOM ciydyaiiHOl BenuuuHbl. Ee uncnosele xa- 4
paktepuctuku. Bapuanmonnsiii psia. [lomuron yactor u ructorpamma. Cratu-
CTHYECKHE XapaKTEePUCTUKH psijia HaOIr01aeMbIX JaHHbIX
Tema 14.4. Coaep:xaHue y4eOHOro MaTepuaJia
I'paduueckoe npeacras- [TepBuunas 06paboTKa CTAaTUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpeacTas- 4
JICHUE JaHHBIX nenue. HaxoxaeHue cpeIHuX XapaKTepUCTUK, HAOII0JaeMbIX JTAHHBIX
IIpakTHYecKHe 3aHATHSA
1. AHanu3 JaHHBIX OPEINPUSITHSI, COCTABICHUE TaOJINIl U AMArPAMM 1*
Tema 14.5. Coaepxanue y4eOHOro MaTepuasa
Pemennie BEpOATHOCTHBIX | DiieMeHTHl KOMOMHATOpUKU. COOBITHE, BEPOATHOCTH COOBITHA. ClIOKEHUE U 3
Y CTAaTUCTUYECKHUX 3a]a4 YMHO’KEHUE BEPOSITHOCTEN
KonTpoJsibHbIe padoTshI
1. Teopus BepoATHOCTEN 1
BHeaynuTopHasi caMOCTOsITeIbHASI pa00oTa CTYA€HTOB: 11
CocTaBrneHue KapTOUeK-KOHCYJIbTallMH, TaOnui (KpaTKuil CrpaBOYHBIA MaTepual, 3
MIPUMEPHI PEHICHUs TUIOBBIX 3aJaHWi, 3aJaHus IS CAaMOCTOATENbHON pabOoThI) Ha
OOHY U3 TCM: «CO6BITI/IC, BCPOATHOCTDH C06BITI/I$I, CJIOKCHUC U YMHOXCHUC BCPOATHO-
creil. IloHATHE O HE3aBUCHMOCTH CO6BITHI>'I>>, «33[[8,‘11/1 MaTeMaTHYECKON CTATUCTUKI).
[MoaroroBka coOOIIECHHS K 3aHATHIO, PE3EHTAIIMU HA OJHY U3 TeM: «lcTopus craTu- 4
CTUKHU U TCOPUHU BepOHTHOCTCﬁ)), «Ponb craTucTUKH B HAay4YHOM HUCCJICAOBAHUNY, «Bun-
Abl 1xarpamm (CTOH6‘laTLIC, KpYTroBBbIC, paCCCI/IBaHI/IH) " UX HUCIIOJIB30BAHUC ITPpU 06pa—
0OTKE JaHHBIX HAYYHBIX I/ICC.]'IC)IOBaHI/Iﬁ 10 (1)1/[31/11(6, XUMHH, OMOJIOTHH U reorpaq)nn»,
«Cry4aiiHasi ”3MEHYHUBOCTb B KUBOW MPHUPOJIEN.
Odopmnenne npoektHoi padorsl «llmapranku mo maremaruke. KomOnHaropuka. 4

Craructrka. Teopust BepOSTHOCTEH.

OK-01, OK-04, OK-05
[1K-2.2., TIK-4.2.
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Pasznen 15. YpaBuenus u He

adBCHCTBa

29

Tema 15.1.

Conep:kaHue y4eOHOT0 MaTepHuaJia

YpaBHEHHUs U HEpABEHCTBA
¢ MOZyJIEM

PaBHOCWIIBHOCTH ypaBHEHUN U HepaBeHCTB. OCHOBHBIE TEOPEMBI O PaBHOCUJIb-
HBIX Iepexo/lax B YypaBHEHUSX M HepaBeHcTBax. OOIIME METOMAbl pelieHUs
YPaBHEHMIA: IEPEX0] OT PABEHCTBA (PYHKIUN K PABEHCTBY apryMEHTOB JJISl MO-
HOTOHHBIX ()YHKLUH, METOJ Pa3JI0KEHUsI HA MHOXKUTEIIM, METOJ] BBEIEHUS HO-
Bol mepeMenHoM. OOIMe METOABl PEIIeHUs] HEPABCHCTB: TEPEX0]] OT CpaBHe-
HUS 3HA4YEHUH QyHKUIUI K CPaBHEHMIO 3HAUECHUH apryMEHTOB JUIl MOHOTOHHBIX
¢GbyHKUMH, MeTo MHTEpBaJIOB. [ paduueckuii MeTo peleHusl ypaBHEHUN U He-
paBeHCTB. [Ipocrelimne ypaBHEHHMs M HEpaBeHCTBAa ¢ MonyJeM. lIpumenenue
PAaBHOCUJIBHBIX IIEPEXO/0B B ONPEICIICHHBIX TUIAX YPAaBHEHUH U HEPABEHCTB C
MOJlyJIEM

Tema 15.2.

Coaep:xaHue y4eOHOro MaTepuaJia

ypaBHeHI/IH U HCPABCHCTBA
C ImapamMecTpomM

3HakoMcTBO ¢ napamerpom. [Ipocreiine ypaBHeHHs U HEpPAaBEHCTBA C Mapa-
METpPOM.

10

KonTposibHbIe padoThl

1. ToroBasi KOHTpOJIbHAsI paboTa

BHeayauTopHasi camocTosiTeIbHAsA pa00oTa CTY1eHTOB:

CocraBieHue KapTOoUeK-KOHCYIbTAIMHA, Ta0JIHIT (KpaTKUH CIIPaBOYHBIN MaTepral,
MPUMEPHI PELICHNUS TUIOBBIX 3a/IaHUM, 3a/IaHUI TSI CAMOCTOSITENIEHOM PabOThI) Ha
oJiHy 13 TeM: « OCHOBHBIE PHUEMBI PEIICHHUS ypaBHEHUH (pa3/iokeHne Ha MHOKUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, IOJCTAaHOBKA, rpaduueckuii MeToxn)», «Mcnonb3oBa-
HUE CBOWCTB M TpauKoB (DYHKIUH MPU pElICHNH ypaBHEHUH U HepaBeHCTB. MeTon
HMHTEPBAJIOBY, «PellleHne nppallMoHalbHbIX YPaBHEHUN», «Pelenue cuctem ypaBHe-
HUW.

PemieHue TecTOBBIX 3a0aHUI.

Coctasnenue tecta «MeToap! pelieHns ypaBHEHUIN.

©

w

OK-01, OK-04, OK-03
[1K-2.2.
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6. TpeﬁoBa}mﬂ K YCJIOBUSIM peajin3alivi nmpenojaaBaHust oﬁmeoﬁpaaoBaTenbnoro yqe6H0r0

npeamMeTa

CHEHI/IaJII/I3I/Ip0BaHHaﬂ Me0eIb H CHCTEMbI XpaHEeHUsL

OcHoBHOe 000py/10BaHMe

1.

CoNoOR~WLN

Hocka knaccHast/PenbcoBas cuctema ¢ KJIacCHOM U MHTEPaKTUBHOM TOCKOU (IporpaMMHOe
obecrieueHue, MPOEKTOp, KPEIUIEHUSI B KOMIUIEKTE)/UHTEPAaKTUBHON MaHEeNbIo (IporpaMM-
HOE 00€eCIeUeHNE B KOMILJIEKTE)

Crou ¢ sumKaMu U1 XpaHeHUs!/ TyMOOi

Kpecno oducnoe

Hlkad nns xpaHeHUs: yueOHBIX TOCOOMIA

Jocka npoOkoBasi/Jlocka MarHUTHO-MapKepHas

Cuctema (ycTpOoHCTBO) AJ1s1 3aTEMHEHUSI OKOH

Cron yyeHHUYEeCKuUl, peryJIupyeMblii IO BHICOTE

Cryn yuyeHH4YeCKHi, peryJIMpyeMBbIi IO BBICOTE

Tym06a nns tabnun noa gocky/lllkad ang xpanenus tabnaun u makatos/Cucrtema xpaHe-
HUS ¥ IEMOHCTpPALMU TaOJINIl U TJIAKaTOB

Texnuueckue cpeacraa

OcHoBHoOe 000py10BaHNE

1.

2.
3.
4

CereBoit GpUIBTP
JlokyMeHT-Kamepa
MHoroyHKIIMOHATBHOE YCTPONCTBO/TIPUHTED
WNHTepakTUBHBIN MPOTpaMMHO-ANIAPATHBIA KOMILIEKC MOOWMIIBHBIN HIIA CTAIMOHAPHBIHA
(mporpammHoOe obecrieueHre, IpoeKTop, KperjeHnue B KoMIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM 10CKOH (MMporpaMmmMHoe obecrieueHne, NpoeKTop, KperieHe B
KOMIUIEKTE)/MHTEPaKTHBHOM MaHes b0 (MpOrpaMMHOE 00ECIIEUeHHE B KOMILJIEKTE)
[TepcoHanbHBIN KOMITBIOTEP C Mepudepreit/HoyTOyK (JIMIIEH3NOHHOE TPOrpaMMHOE oOec-
nevyeHure, 00pa3oBaTeNbHbI KOHTEHT U CUCTEMA 3alllUThl OT BPEAOHOCHOW HMH(}OpMaIm,
nmporpaMMHoOe oOecrieueHue sl udpoBoil JadOpaTOpuH, ¢ BO3MOXKHOCTHIO OHJIAIH-
ompoca)

JIeKTPOHHBbIE CPeACTBA 00yYeHUs

OcHoBHoOe 000py10BaHHE

1.

w

DneKTpoHHbIE cpefcTBa oOyuenus/MaTepakTuBHBIC TOCOOMS/OHIAH-KYpCHI (110 Tpe-
METHOM 00J1acTH)
KomriekT yue6HbIx BuAe0GUIBEMOB (10 MpeAMETHOM 001acTH)
KomriekT uepTexxHOro 060py/10BaHUS U MPUCTIOCOOTIECHUI
[TnaHmeTHbI KOMIBIOTEp (IMLIEH3MOHHOE MPOTrpaMMHOE oOecriedeHrne, 00pa30BaTEeIbHBIN
KOHTEHT, CUCTEMa 3aIllUThl OT BPeIOHOCHON MH(pOpMaIIUN)
Hudposas nadopaTopus 1 yUSHHUKA
JleMOHCTPpaMOHHbIE Y4eOHO-HATJISIIHbIEe II0COOH S

OcHoBHOeE 000py/10BaHMe

1.
2.

Hab6op npo3padyHbIx reOMETPUYECKUX TeJl C CEUCHUSIMHU
CrnoBapu, cripaBOYHUKH, SHIUKIIONEUS (TI0 MPeAMETHOM 001acTh)
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Nudopmannonnoe odecnevyeHue

OcHoBHas iuTEpaTypa
1. AnreOpa u Hayana matematuyeckoro ananuzal0 kinacc. Mep3nsk A.T'., HomupoBckuii
H.A., ITomsxkos B.M. — "IIpocsemenne", 2020.
2. Anre6pa u Havana MmaTemaTudeckoro ananuzall kimacc. Mepsnsk A.I'., Homuposckuit
J.A., ITonsikoB B.M. — "IIpocsemmenune", 2020.

3. 'eometpus 10 kiacc. Mepsznsak A.I'., Homuposckuit JI.A., Ilomaxos B.M.; nox pe-
nakuueit [lononsckoro B.E. — "IIpocBemenne", 2020.

4, T'eometpus 11 kitacc. Mepznsak A.I'., Homuposckuii JI.A., ITonskoB B.M.; nox pe-
nakuueit [lononsckoro B.E. — "IIpocBemenne", 2020.

JlonoJIHUTEJIbHAS JIMTEpaTypa
1. bammakoB M. M. MareMaTrka: y9eOHHK I CTYI. YUPEKIACHUHA cpea. mpod. oOpa3oBaHHMS.
— M., 2018.
2. bammvakoB M. M. Martemarnka. 3ajadnuk: y4e0. mocoOue I CTYH. YUPSKICHHH Cpej.
mpod. obpazoBanuss. — M., 2018.

JuaaKkTHyecKue mocoOus M CpaBovYHbIe MATEPUAJIbI
1. bammvakoB M. M. MaTeMaTtuka: KH. JiJIs IperoiaBaTelts: MeTo 1. mocooue. — M., 2014

DJeKTpOHHBIE 00pa3oBaTeIbHbIE PeCyPChI

TpeOoBaHus K nmegaroru4ecCKuM padoTHUKAM

Briciiee mpogeccronanbHoe 00pa3oBaHue WK cpeaHee npodeccuoHaabHoe o0pa3oBaHue
M0 HaIpaBJIeHHIO MOAroToBKM "OOpa3zoBaHue U neAaroruka" win B 00J1acTH, COOTBETCTBYIOLIEH
MpernojaBaeMoMy IpeaMery, 0e3 mpeabsBieHHs TpeOOBaHUN K CTaxy paOoThl MO0 BbICIIEE
npogeccruoHanbHoe 00pa3oBaHUE WM CpeaHee MpodecCHOHAIbHOe 00pa3oBaHHWE U JIOTOJIHH-
TeNbHOE MpodeccuoHaIbHOEe 00pa30BaHUe MO HANpPaBICHUIO JEATEIBHOCTH B 00pa30BaTEIbHOM
yupexaeHUn 0e3 mpeabsBieHus: TpeOOBaHUM K CTaXy paOOTHI.
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7. KOHTpOHL H OLICHKA PpEe3yJIbTATOB 0CBOCHUS oﬁmeoﬁpasoBaTenbﬂoro yqe6H0r0 npeamera

KoHTpoJIb M olleHKa pe3yIbTaTOB OCBOCHHS 00IIe00pa30BaTENIbHOIO YUeOHOTO MpeIMeTa PacKpbIBAIOTCS Yepe3 TUCIUIUIMHAPHBIE pe-
3yJbTaThl, HAallpaBlIeHHbIE HA (OPMHUPOBAHKME OOIMIMX U MPO(PEecCHOHANBHBIX KOMIIETEHIIMM MO pa3zesiaM U TeMaM COJAep>KaHMsl y4eOHOro mate-

puana.

Oo0mme / npodeccnoHaIb-
Hble KOMIIETEeHIMHU

Paznen / Ne ypoka

Ilemarornyeckue TeXHOJOTMH / AKTUB-
Hble GOpPMBI M MeTO/IbI 00YUYeHUsI

Tun oueHOYHbIX MEPONIPUATHIH

OK 01. BpiObuparbs crnocoOsbl
pemieHus 3amad  mpodeccuo-
HAJIBHOW JIEATEILHOCTH TIPH-
MEHUTEJIIBHO K  Pa3InIHBIM
KOHTEKCTaM

P 1, temsr 1.1.

P 2 temsr 2.1.-2.2.

II-o/c P 2 Temn1 2.1., 2.2.
P 3 tema 3.1.

P 4 temr1 4.2.-.4.4.
IT-o/c P 4 temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 6 Temr1 6.2., 6.3., 6.5.
ITI-o/c P 6 Temnb1 6.2., 6.3.
P 7 tema 7.2.

P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

II-o/c P 9 Temsr 9.3.-9.5.
P 10 Tema 10.2.

IT-o/c P 10 Tema 10.2.
P11 temsr 11.2.,11.3.

IM-o/c P 11 temur 11.2., 11.3.

P 12 temur 12.1.-12.4.

IM-o/c P 12 Temur 12.1., 12.4.

P 13 temsr 13.2.-13.4.
IT-o/c P 13 13 4.
P 14 tema 14.1., 14.3.

IT-o/c P 14 temsur 14.1., 14.4.

P 15 temsr 15.1.-15.2.

Ileparornyeckue TEXHOJIOTHH: JHMYHOCT-
HO-OPUEHTUPOBAaHHbIE,  HWH(POPMAILIMOHHO-
KOMMYHUKaTHUBHbIE TEXHOJOIMH, SJIEMEHTHI
KelC- TeXHOJIOTHH, NMPOoOJIeMHOE 00ydeHHe,
TEXHOJIOTUS] KPUTUYECKOT'O MBIIUICHUS, UH-
TErpUPOBAHHOE 00yUYEeHHE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOJAbI 00yueHHusi: Oecena,
paboTa C TEKCTOM, MEepeKpecTHas IUCKYC-
cusi, MpoOJIeMHAasl JICKIMA, JIeJIoBasi Wrpa,
paboTta B rpyrmmnax.

TectupoBanue

VYeTHBII onpoc
MaremaTtudeckuii JUKTAHT
Pa3zHoypoBHEBBIE 3a1aHUS
Kelic 3amanus
[IpakTnueckas pabora
KontponpHas padora
@pOHTAIBHBIN OIIPOC
Koncmekr
Pedepar
NupuBunyansHas
pabora
BrinmonHenne sK3aMEHAIIMOHHOTO Te-
cTa

CaMOCTOATCIIbHAsA

OK 02. Hcnonb3oBaTh COBpe-
MEHHBIE CpE/ICTBAa  IIOUCKa,
aHamM3a W  HWHTEPIpeTaluu
uHpopmManuu, W uHPOpMAaLHU-

P1, temsr 1.1.

P 2 temsr 2.1.-2.2.

IT-o/c P 2 Temn1 2.1., 2.2.
P 4 temn1 4.2.-.4.4.

IMenarornyeckue TexHosgorum: wHpOpMa-
IMOHHO-KOMMYHHUKATHBHbIE  TEXHOJIOTHUH,
JNIEMEHTHI Keiic- TEeXHOJIOTHH, MpoOIeMHOe
o0y4yeHHe, HWHTETPUPOBAHHOE 0OydYeHHe,

TecTtupoBanue

VYeTHBIT onpoc
Maremarndeckuii JUKTAHT
Pa3zHOoypoBHEBBIE 3a1aHUs
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OHHBIC TEXHOJIOTHH [UIs BbI-
MOJIHEHUsT 3aaad mpodeccro-
HAJIBHOM JeITeIbHOCTH

II-o/c P 4 Temr1 4.3., 4 .4.
P 5 temsr 5.1.-5.3.

IT-o/c P 5 Temn1 5.1.-5.3.
P 6 Temn1 6.2., 6.3., 6.5.
II-o/c P 6 Temu1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

II-o/c P 9 Temsr 9.3.-9.5.
P 10 Tema 10.2.

II-o/c P 10 Tema 10.2.
P11 Temmr 11.2.,11.3.

IMI-o/c P 11 temur 11.2., 11.3.

P 12 temsr 12.1.-12.4.

IT-o/c P 12 Temur 12.1., 12.4.

P 13 temsr 13.2.-13.4.
IM-o/c P 13 13.4.

OMHAPHBINA YPOK.

AKTHBHBIE MeTOAbI 00y4deHusi: Oecena,
paboTa C TEKCTOM, MEPEeKpecTHas IUCKYC-
cus, MpOOJIEMHAsl JICKIMSA, JeJIoBas Wrpa,
pabota B rpymnmnax.

Keiic 3amanus
[IpakTruyeckas padora
KoHTtposnbHas pabota
OpOHTAIBHBIN OIIPOC
Koncnekr
NuauBunyansHas
paborta
BrIinonHeHue 3K3aMEHAIMOHHOIO Te-
cra

CaMOCTOATCIIbHAA

OK 03. ILtanupoBath u pea-
JIM30BBIBATH cOOCTBEHHOE
npodeccuoHanpHOe H  JIWY-
HOCTHOE pa3BUTHE, MPEIIPH-
HUMATENbCKYI0 JeSITeNbHOCTD
B InpodeccuoHanbHOU cdepe,

P 5 temsr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 6 Temr1 6.2., 6.3., 6.5.
IT-o/c P 6 Temnb1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

I[Menarornyeckue TEXHOJOTHH: JIMYHOCT-
HO-OPUEHTHUPOBaHHbIE,  HWH(POPMAIIMOHHO-
KOMMYHUKATHBHbBIE TEXHOJOTHHU, JJIEMEHTHI
KeiC- TeXHOJIOTHH, MPOoOJIeMHOE 00yueHue,
WHTETPUPOBAHHOE 00yUEHHE.

YcrHbIil onpoc
MaremaTuyecKuid TUKTaHT
Pa3noypoBHeBbIE 3a/1aHUA
[IpakTuueckas pabora
KonTponbHas pabora
@pOHTAIBHBIN ONPOC

UCMoib30BaTh 3HaHusA 1o ¢u- | I-o/c P 9 temsr 9.3.-9.5. AKTHBHBIE MeTOAbl 00ydeHusi: Oecena, | Koncnekr

HaHCOBOM TpaMOTHOCTH B pa3- | P 11 temsr 11.2,, 11.3. pabota c TEKCTOM, TEepeKpecTHas auckyc- | Pedepar

JTUYHBIX KU3HEeHHbIX cutyauus | II-o/c P 11 temsr 11.2.; 11.3. cusi, mpoOneMHasi JeKius, AenoBas urpa, | UHauBuayanbHas —camMOCTOSITeNbHAs
P 15 remsr 15.1.-15.2. paboTa B rpymnmnax. paborta

OK 04. O¢pdextuBno Bzaumo- | P 1, remsr 1.1. Ileparornyeckue TexHosgorum: nHpopma- | TectupoBanue

neiictBoBath U paldoTaTh B
KOJUIEKTHBE U KOMaH/E

P 3 tema 3.1.

P 6 Temn1 6.2.,6.3., 6.5.
IT-o/c P 6 Tems1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P11 Temer 11.2., 11.3.

LIMOHHO-KOMMYHUKATUBHbIE  TEXHOJIOTUH,
9JIEMEHTHI KEHC- TEXHOJIOTUHU, MpoOIeMHOe
oOydeHue, TEXHOJOTus  KPUTHYECKOTO
MBILIUIEHUS,, MHTETPUPOBAHHOE OOydeHUeE,
OMHApHBIN YPOK.

Maremarudeckuii JUKTAHT
Pa3noypoBHeBbIE 3a/1aHUA
Keiic 3amanmnsa
[IpakTuueckas pabora
KonTponbnas pabora

II-o/c P 11 Temsr 11.2., 11.3. Pedepar
P 13 temsr 13.2.-13.4. AKTHBHBIE MeTOAbI 00y4deHusi: Oecena,
ITI-o/c P 13 13.4. NIEpEKpECTHAasl JUCKYCCHUsl, JEJIOBas WIpa,
P 15 remsr 15.1.-15.2. paboTa B rpymnmnax.
OK 05. OcymectBusate yer- | P 1, Temsr 1.1. Ileparornyeckue TEXHOJIOTMM: JUYHOCT- | TecTupoBaHue

HYI0O U IIMCBMEHHYIO KOMMY-

P 4 temr1 4.2.-.4.4.

HO-OPHUEHTHUPOBAaHHbIE,  HMH(POPMAILMOHHO-

YCTHBII onpoc
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HUKAIMI0 Ha TOCYIAapCTBEH-
HOM s3b1ke Poccuiickon ®dene-
paluu € y4eToM OCOOEHHO-
CTE! COLMAIIBHOIO U KYJIbTYp-
HOT'0 KOHTEKCTa

II-o/c P 4 Temr1 4.3., 4 .4.
P 5 temsr 5.1.-5.3.

IT-o/c P 5 Temn1 5.1.-5.3.
P 7 tema 7.2.

P 14 tema 14.1., 14.3.

II-o/c P 14 temsul 14.1., 14.4.

KOMMYHHKATHUBHBIC TCXHOJOTHUH, 3JICMCHTBI
KeMc- TEXHOJIOT WU, TCXHOJIOTUA KpPUTHUYC-
CKOI'O MBIIIJICHUA.

AKTHBHBIE MeTOAbI 00y4deHusi: Oecena,
paboTa C TEKCTOM, MEPEeKpecTHas IUCKYC-
cus, MpOoOJIeMHAsl JICKIMS, JeJIoBas Wrpa,
pabota B rpymnmnax.

Matemarnyeckuii TUKTaHT
[IpakTruyeckas padora
Kontponbnas pabota
OpOHTAIBHBIN OIIPOC
Koncnekr

Pedepar

IIK 2.2. BInoaHATh pacu€Thl U
KOHCTPYHPOBAHHE CBapHBIX
COEJIMHEHUI U KOHCTPYKLUM
IIK 4.2. IIpou3BoauTh TEXHO-
JIOTUYECKHE pacuéThl Ha OCHO-
BE HOPMAaTHUBOB TEXHOJIOTHYE-
CKHUX PEXKHUMOB, TPYAOBBIX U
MaTepualbHBIX 3aTpar.

P 4 temp1 4.2.-.4.4.
IT-o/c P 4 Temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 6 Temn1 6.2., 6.3., 6.5.
ITI-o/c P 6 Temn1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

IT-o/c P 9 Temn1 9.3.-9.5.
P 10 tema 10.2.

IT-o/c P 10 Tema 10.2.
P11 Temsr 11.2.,11.3.

II-o/cP 11 Temnr 11.2., 11.3.

P 12 temur 12.1.-12.4.

II-o/c P 12 Temnr 12.1., 12.4.

P 13 temur 13.2.-13.4.
II-o/c P 13 13.4.
P 14 tema 14.1., 14.3.

IT-o/c P 14 temnul 14.1., 14.4.

P 15 temsr 15.1.-15.2.

Ileparornyeckue TEXHOJIOTHH: JMYHOCT-
HO-OPUEHTHUPOBaHHBIE,  HWH(POPMAIIMOHHO-
KOMMYHUKaTHUBHbIE TEXHOJIOIMH, SJIEMEHTbI
KelCc- TeXHOJIOTHH, NMPOoOJIeMHOe 00ydeHHe,
TEXHOJIOTUS] KPUTUYECKOTO MBIIUIEHUS, UH-
TErpUpPOBAHHOE 00yUYeHHE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOABbI O00ydeHHUsi: Oecena,
paboTa C TEKCTOM, MEpeKpecTHas IUCKYC-
cusi, mpoOiieMHas JeKuus, JAejoBas UIpa,
paboTa B rpymnmnax.

VYcrHblii onpoc
Pa3zHoypoBHEBBIE 3a1aHNS
Kelic 3amanus
[IpakTuueckas pabora
KonTponbnas pabora
@pOHTAIBHBIN OIPOC
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