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1. lHosicHUTEJLHASA 3aAIIUCKA

[Tporpamma obmeo6pazoBarenbHoro yaeonoro npeamera OVIL.03.Y Maremaruka yriny0-
JICHHBIA YpPOBEHb MpeJHA3HAaueHa U1 U3ydyeHus MareMaTuku B MpoQeccHOHaIbHBIX 00pa3oBa-
TEJIBHBIX OpraHU3alUsAX, PEATU3YIOIUX 00Pa30BaTEbHYIO MPOrpaMMy CpeIHEro obiiero oopa-
30BaHUS B Mpejesiax OCBOCHHUS OCHOBHOHM MpodeccHoHaNbHON 00pa3oBaTeNbHON MPOTpaMMBI
(OIIOII) CIIO Ha 0a3e 0CHOBHOIrO 0OLIEro 00pa3oBaHus MPHU MOATOTOBKE KBATU(UIMPOBAHHBIX
pabouux u ciyxkamux 1o npodeccun 23.01.06 MamiHUCT TOPOKHBIX U CTPOUTEIBHBIX MAIIIHH.

[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 ®T'OC CIIO no npodeccun 23.01.06 MammmHUCT TOPOKHBIX U CTPOUTEIBbHBIX MALIIUH.

VYuebnbIil penmer MaTeMaTuka BXOJUT B 00Ie00pa30BaTEIbHBIN IIUKII, TOIIUKI 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 00yCIIOBIEHO TE€M, YTO B HAIIM JHU PACTET YUCIIO CHEIMAIBHOCTEHN, 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 3HAUYMMBIM IpeAMETOM, (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 APYTUX 00JACTAX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JJIsl UCIIOJIb30BaHUs B IPO-
(eccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknagHass 3HAYMMOCTH MAaTEMAaTHKH OOYCJIOBIIEHA TeM, 4TO €€ IMPEAMETOM SBISIOTCS
(dyHIaMeHTaJIbHbIE CTPYKTYpbl Haliero Mupa. be3 KOHKpEeTHbIX MaTeMaTH4YecKuX 3HaHHWM 3a-
TPYJHEHO MOHMMAaHHE MPUHIUIIOB YCTPOMCTBA U MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH, BOC-
MpUATHE W WHTEPIpETAIusi pa3HooOpa3HO COIMAIbHON, YIKOHOMHYECKOW, MOJUTUYECKON WH-
dbopmaruu, ManodppeKTUBHA TTOBCEIHEBHAS MPAKTHYECKAs JEATeIbHOCTh. Bo MHOrux cdepax
npodeccuoHanbHON AESITENbHOCTH TPEOYIOTCS YMEHHS BBINIOJNHSITH Pacd€Tbl, COCTABISTH ajro-
PUTMBI, IPUMEHSATH (POPMYIIbI, TPOBOAUTH T€OMETPHUUECKHE U3MEPEHUSI U MOCTPOCHHUS, YUTATh,
o0OpabaTbIBaTh, HHTEPIPETUPOBATH U MPEJCTABIATh UH(OPMAINIO B BUJE TAONUII, TUATPAMM H
rpauKoB, MOHUMATh BEPOATHOCTHBINA XapaKTep CAyYalHbIX COOBITHIA.

OOyueHne maTemMaTHKe TAET BO3MOXKHOCTb pa3BUBaTh y OOYYaIOIIMXCS TOYHYIO, palfo-
HaJIBHYIO M ”HHOPMATUBHYIO pedb, YMEHHE OTOMPATh HanboJiee MoAXOSIINe I3bIKOBbIC, CHMBO-
TUYECKue, rpauuecKue CpeICTBA IS BRIPAKCHUS CYKJICHUN U HATJISTHOTO UX MPEICTABIICHUSI.

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

— (opmupoBaHUE LIEHTPAIbHBIX MaTeMaTHUYECKUX MOHATUN (YHCII0, BEIMYMHA, TEOMETPH-
gyeckas Gurypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIIHS, IPOU3BOIHAS, UHTErpai), 00ecreunBaro-
[IMX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa3oBaHus 00yJaroNUuXCs;

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

— pa3BUTHE HMHTEUICKTyaJbHBIX M TBOPYECKHX CHOCOOHOCTEW O0O0ydaromuxcs, Mo3HaBa-
TEJIbHON aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHHUI, KPUTUYHOCTU MBILIUICHUS, HHTEpeca K U3y-
YEHUIO MaTEMaTUKH;

— (opmupoBaHue (QPyHKIIMOHAJIBLHOM MaTeMaTHYECKONW TI'paMOTHOCTH: YMEHHUSI pacro3Ha-
BaTh MaTEMAaTUYECKUE ACHEKThl B PEaJbHBIX >KM3HEHHBIX CUTYalUSX U IPU U3YYCHUU APYrUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POopMyIHpoBaTh UX Ha
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SI3bIKE MATEMATUKU U CO3/1aBaTh MaTeMaTUYECKUE MOJAEIIU, IPUMEHSATh OCBOCHHBIN MaTemMaTuye-
CKHMH ammapar i pPelIeHUs] MPaKTUKO-OPHUEHTUPOBAHHBIX 3a]1ay, 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 npeameta «MaTeMaThKa» B paMKax TpEX YueOHBIX KypcoB: «Anredpa u Hayajga MaTeMaTHde-
CKOro aHanuzay, «['eometpust», «BeposiTHOCTh U CTATUCTUKAY.

IIponucvieaem npoekmmyto desamenbHOCMb, M8OpUECKUe pabombl U m.o.

O0bem 0011€00pa30BaTEIBHOIO Y4€0OHOT0 IpeAMeTa
U BUAbI Y4eOHOH padoThI:

Buj yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMeTa 336
BT. 4.
1. OcHoBHOE conepkaHue 292
BT. 4.
TEOPETHUECKOE 00yUueHune 287
PAKTUYECKHUE 3aHSITUS )
CamocrosTenbHas pabora 12
2. IlpodeccuoHanbHO OPUEHTHPOBAHHOE COJICPKAHNE 26
BT. 4.
TeopeTudecKoe o0ydeHune -
MPAKTUYECKHUE 3aHSITUS 26
Koncynpranuu 3
IIpoMeskyTOUHAsI aTTECTAIUS TIO ceMecTpaM 2 cemecmp — IK3AMEH 3




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
Bpi6upath cocoObl pelieHnst | - TOTOBHOCTh K aKTHBHOM JESTEIbHOCTH TEXHOJIOTHYECKOW M COLMAIBHON | OMpeesieHHs, aKCHOMBI M TEOPEMBI, MPUMEHSITh UX, MPOBOIHUTH JOKa3aTeNbHbIE PACCyKICHUS B
3aj1a4 mpodeccHoHaIbHON | HAMPaBICHHOCTH, CHOCOOHOCTh MHULMMPOBATH, IUIAHUPOBATh U CaMOCTOS- | XOJe PeLICHHs 3a/ad;

JACATEIIBHOCTU HNPUMEHUTEIb-
HO K pa3JIMYHbIM KOHTCKCTaM

TEJIBHO BBIIOJHATH TAKYIO JAEATEIEHOCTD;

- HHTEpEC K pa3InIHbIM cepaM npodecCHOHATEHON A TEIHbHOCTH,
OBJajicHUE YHUBEPCATFHBIMY yIeOHBIMH TTO3HABATEIIEHBIMU JICHCTBUSIMH:

a) 6a30BbIe JJOTHYECKHUE TeiiCTBUI:

- CaMOCTOATENILHO (hOPMYIIUPOBATH U aKTYATU3UPOBATH MPOOIIEMy, paccMaT-

pHUBAThH €€ BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYLIECTBCHHBIH MPHU3HAK WIA OCHOBAHUS U1 CPaBHEHHS,

Kiaccuukanuu U 0000IIeHHUS;

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

CTHIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHH-

X

- BHOCHTh KOPPECKTUBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTa-

TOB LIEJISIM, OLICHMBATh PUCKH TOCIICACTBUH ACATEIFHOCTH;

- pa3BUBATh KPEAaTHBHOE MBIIUICHHUE IPU PEIICHUH KU3HEHHBIX IPOOIIeM

0) 0azoBbIe HCCIEN0BATEIbCKHE AEHCTBHSI:

- BIIQJICTh HaBBHIKAMH Y4EOHO-HCCIIEIOBATEIECKON U TMPOEKTHON AesATENHHO-

CTH, HABBIKAMH pa3pelIeHus mpobiiem;

- BBIABJIATH NMPUYMHHO-CICACTBEHHBIC  CBSI3U M aKTyaJM3HpOBaTh 3a/ady,

BBIIBUTaTh THUIOTE3y €€ PEHICHHUS, HAXOIUTh apTyMEHTHI I JOKa3aTelb-

CTBa CBOMX YTBEPIXKICHHH, 3a1aBaTh MTAPAMETPhI U KPUTECPUHU PEIICHUS;

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

YEeCKH OLIEHWBATh MX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX

YCIIOBHSX;

- YMeTh TIEPEHOCUTHh 3HAHHUS B MO3HABATENBbHYIO M MPAKTHYECKYIO 00IacTH

JKU3HECATEIILHOCTH;

- YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

- BBIIBUTaTb HOBBIC UJCH, IPEJIaraTb OpUrnHAJIbHBIC MMOAXO0AbI U PEHICHUS,

U CITOCOOHOCTh MX HCIOJIL30BAHUS B [MO3HABATEIIBHON U COIMATBHOM MpaK-

THUKC

IIP6 4 ymeThb onepHpoBaTh MOHATUAMHU: (YHKUUS, HepepblBHAs QYHKIIMS, TPOU3BOIHAS, TEPBOOO-
pa3Hasi, ONpEAENCHHBIII MHTErpajl; yMeTb HaXOIWTh IPOHM3BOJHBEIC IJIEMCHTApHBIX (YHKIUH, HC-
MOJB3Ys CIPaBOYHBIE MaTepHAabl; NCCIEN0BAaTh B NMPOCTEHIINX CIydasx (YHKINM HA MOHOTOH-
HOCTB, HAXOJUTh HaHOOJbIINE W HANMEHBIINE 3HAYeHHsT (QYHKINI; CTPONUTH IrpadUKi MHOTOUWICHOB
C HCIOJIb30BAaHUEM allliaparta MaTeMaTHYeCKOro aHalM3a; IPUMEHSATh MPOU3BOIAHYIO IIPH PEIICHUH
3a7a4 Ha JBIDKCHHE; PEHIaTh MPAKTUKO-OPHEHTHPOBAHHBIE 33a4i HA HAHOOIBIINE U HAaNMEHBIIHNE
3HAYCHUS, Ha HAXOXKICHUE MyTH, CKOPOCTH U YCKOPEHUS,;

IIP6 5 ymerh omepupoBaTh MOHATUSAMU: pallMOHANbHAs (YHKIHMS, TOKa3aTeabHas (QyHKIUs, cTe-
neHHas (QyHKUus, Jorapupmudeckas QyHKIUS, TPUTOHOMETpUUecKre (GyHKIHU, oOpaTHbIe (PyHK-
[[1{; YMEHHUE CTPOUTDH Ipa)MKu N3y4YEHHBIX (DYHKIMH, UCIONB30BaTh TPadUKH IIPH MU3YYSHUH HPO-
LIECCOB M 3aBUCHMOCTEHi, IPU pelIeHNH 3a/1ad U3 APYTUX Y4eOHBIX IPEIMETOB U 3aa4 U3 PEIbHOH
JKU3HH; BBIpAXaTh (GopMyJIaMi 3aBUCUMOCTH MEXTy BEJIMIHHAMY,

ITP66 ymets pemath TEKCTOBBIE 33/1aU¥l Pa3HBIX THIIOB (B TOM YHCIIE Ha MPOLIEHTHI, JOJIM U YacTH,
Ha JBWDKEHHUE, paboTy, CTOMMOCTh TOBAapOB U YCIIyT, HAJIOTH, 3aJa9y U3 O00JACTH YIpaBICHHS JINU-
HBIMH U CeMEHHBIMH (DMHAHCAMH); COCTABIIATH BEIPAXKEHHSI, YPAaBHEHHMSI, HEPABEHCTBA U MX CUCTEMbI
0 YCIIOBHIO 3aJa4H, HCCIEN0BATh MOIYyUEHHOE PEIICHNE H OI[CHUBATh NPABIONOJ00HOCT PE3yiIb-
TaToB;

IIP6 7 ymers omepupoBaTh IOHATHSAMH: CpeAHee apupMeTHUecKoe, MeluaHa, HauOobllee U
HaMMEHbIIIee 3HAYCHUs, pa3Max, JUCHEPCHUs, CTaHNAapTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKAaTh, HHTEPIPETUPOBATH MH(POPMALUIO, TIPECTABICHHYIO B TaOJIMIaX, Ha AMarpaMmax, rpa-
(uKax, OTpaXkaloIlyl0 CBOMCTBA PEaJbHBIX MPOLIECCOB M SBJICHHH; MPEACTABIATE HHPOPMALHIO C
MOMOIIBIO TAOJHI[ U AWArpaMM; HCCIIeI0BAaTh CTATHCTHIECKHE JaHHBIE, B TOM YHCIIE C IIPUMEHCHH-
eM rpaduuecKnX METOI0B U HIIEKTPOHHBIX CPEJICTB;

I[IP6 8 ymeTsp omepHpoBaTh MOHATHAMH: CIyYaHBIA OIBIT M CIy4YailHOE COOBITHE, BEPOSTHOCTDH
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 peajbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aiHBIMHU
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, MAapaUIeIbHOCTD U MEPIIEHUKYIIIPHOCTD MPSIMBIX M ITIOCKOCTEH,
YTOJI MEXKTy HPSIMBIMH, YTOJI MEXKLy IPSIMOH M INIOCKOCTBIO, YTOJI MEeXIY IUIOCKOCTSIMH, PACCTOSTHAE
OTTOYKH JI0 IUIOCKOCTH, PACcCTOSIHHE MEXIy NMPSMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTSIMH; yMEHHUE
HCIIOB30BATh TIPH PEHICHUH 3a/ad M3y4eHHbIC (AaKTHI M TEOPEMbI IIAHUMETPHH; YMEHHE OLCHHU-
BaTh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

ITP6 10 ymers onepupoBaTh MOHATHSIMHU: MHOTOTPaHHHK, CEUCHUE MHOTOrpaHHHKA, KyO0, mapaiie-
JICTUTe, MPU3Ma, MUpaMuaa, GUrypa u MOBEPXHOCTh BpAICHHUs, MWIMHIP, KOHYyC, map, chepa,
ceyeHuss QUrypbl BpalleHHs, IIOCKOCTh, Kacaromascsi cdepsl, LUINHIpA, KOHYyca, IUIOMIAAb IO-
BEPXHOCTH MHPAMUJIBI, IPU3MBI, KOHYyCa, NWIHHAPA, TUIOMAab chephl, 00beM KyOa, IpSIMOyTOIbHO-
TO MapaJuleNIeNuIe 1a, MTUPAMIBI, TPU3MBL, IIMHAPA, KOHyca, Mapa; yMEeHHe n300paxkaTh MHOTO-
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TPAaHHUKH U HOBEPXHOCTH BPAIIECHUS, UX CEUCHHS OT PYKH, C HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPE/CTB; YMEHME PaClO3HaBaTh CUMMETPUIO B NPOCTPAHCTBE; YMEHUE PACIIO3HA-
BaTh NPaBUJIbHbIC MHOTOIPAHHUKY;

ITP6 13 ymeTb onepupoBaTh HOHATHSAMU: MPSMOYTOJIbHAS CHCTEMa KOOPAMHAT, KOOPAHUHATHI TOYKH,
BEKTOP, KOOP/IMHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE, YTOJI MEXKIYy BEKTOPaMH, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA Ha YHCIIO; HAXOAUTH C TIOMOIIBIO N3yYEHHBIX (GOpMYII KOOPANHATEI Cepei-
HBI OTpEe3Ka, PaCCTOSTHUE MEXIY IBYMs TOUKaMHU;

I1P6 14 ymers BHIOMpaTh MOAXOMSIINHA H3yYSHHBIH METO U PEIICHMS 33/1a9H, paclo3HaBaTh Ma-
TeMaTHIecKue (hakThl ¥ MaTeMaTHIECKHEe MOJEIH B IIPUPOJHEIX M OOLIECTBEHHBIX SIBJICHHAX, B HC-
KYCCTBE€; YMEHHE NMPUBOIUTH MPUMEPHl MaTEMAaTHYECKUX OTKPBITHI pPOCCUNCKONW U MHPOBOM MaTe-
MAaTU4YECKON HAyKU;

IIPy 1 ymerh onepupoBaTh MOHATHAMH: ONpEICIeHHE, aKCHOMa, TeopeMa, CJICICTBHE, CBOMCTBO,
NPHU3HAK, JI0Ka3aTelbCTBO, PABHOCHIbHBIE (OPMYIMPOBKH; yMEHHE (OpMYyIMpOBaTh 0OpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPKACHHE, NMPUBOANUTH NPHUMEPH M KOHTPIPUMEPHI, HCIIOIb30BATh METOX
MaTeMaTHYeCKOH MHIYKINH; IPOBOINUTH JOKa3aTebHbIE PacCy KICHHS IIPU PElIeHHH 3a1ad, OLlCHHU-
BaTh JIOTHYECKYIO IIPAaBHILHOCT PacCyKICHHH;

IIPy 2 ymeTs onepupoBaTh MOHATUSIMU: MHOXKECTBO, IIOJMHOXKECTBO, ONIEpAllNK HaJl MHOXECTBAMH;
YMEHHE UCII0JIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN anmnapaT JUIs OIMHUCAHUS PEalbHBIX MPOLECCOB U
SIBJICHUH TP PEILICHHUH 3a/1a4, B TOM YHCIIE U3 APYTHX YUeOHBIX IIPEAMETOB;

IIPy 3 ymeTh omepupoBarh MOHATHAMHE: Ipad, CBA3HBINA rpad, AepeBo, MK, rpad Ha IUIOCKOCTH;
YMEHHE 3a]jaBaTh U ONHUCHIBATH Ipad)bl Pa3INYHBIMK CIIOCOOaMH; HCIIOIb30BaTh Tpadbl MpH perie-
HHY 3a]a4;

IIPy 4 ymerb cBOOOAHO OIEPHPOBATH IOHATHAMU: COYETaHHUE, IIEPECTAHOBKA, YHUCIO COYECTaHUH,
YHCIIO0 TepecTaHOBOK; OmHOM HblOTOHA; yMEHHE NMPUMEHATh KOMOMHATOPHBIE (aKTHl H paccyiKie-
HUS TS PEIeHUs 3a/1a4;

IIPy 5 ymers omepupoBaTh MOHATHSIMH: HAaTYpaJIbHOE YHCIIO, IIEI0€ YHCIIO, OCTATOK MO MOJYJIIO,
paILMOHATFHOE YHCIIO, HPPALMOHAIBHOE YUCIIO0, MHOXKECTBA HATYPANIbHBIX, LENbIX, PALMOHAIBHBIX,
JeHCTBUTENBHBIX YHCEI; YMEHHE HCIOJIB30BATh MPHU3HAKY ACITHMMOCTH, HAMMEHBIINH OOIIHH 1eu-
Telb ¥ HaHMEHblIee o0llee KpaTHOE, alrOpuT™M EBKINIA MPH pelIeHUH 3aj1ad; 3HAKOMCTBO C pas-
JIMYHBIMU TTO3UIIMOHHBIMU CHCTEMaMH CUUCIICHUS;

[Py 6 ymeTb cBOGOIHO ONEpPHPOBATh MOHATUSIMHU: CTENEHb C IIEJbIM MOKa3aTeleM, KOPEeHb HaTy-
paJbHOM CTeNeHH, CTEeNeHb C PalMOHAJIbHBIM ITOKa3aTeleM, CTENEeHb C JCHCTBUTENBHBIM (Belle-
CTBEHHBIM) TI0Ka3aTesieM, Jorapudm yucna, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YHCIIA;

IIPy 7 ymeTp onepupoBaTh HOHATHAMH: TOXKAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEeHCTBO, CHCTEMa YPaBHEHHH M HEPAaBEHCTB, PABHOCHIBHOCTh YPaBHEHHI, HEPABEHCTB U CH-
CTeM, palOHAJbHbIC, UppPALOHAIbHBIC, [TOKa3aTeNbHbIC, CTENEHHbIE, JOrapu(pMUYECKHE, TPUTO-
HOMETPHYECKUE YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHE PEILIaTh YPaBHEHHs, HEPABEHCTBA U
CHCTEMBI C MOMOIIBIO PAa3IMYHBIX NPHEMOB; PElLIaTh YPaBHEHHs, HEPABEHCTBA U CHCTEMBI C mapa-
METPOM; IPUMEHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTEMbBI [JId PEHICHUA MAaTEMAaTUYCCKUX 3a1a4 U
3aj1a4 U3 Pa3IMYHBIX 00JIacTeil HayKH U peabHOW JKU3HHU;

ITPy 8 ymeTh cBOOOJHO OmepupoBaTh MOHATHAME: Tpaduk QyHKIMHU, oOpaTHast HYHKIMS, KOMIIO3HU-
s GyHKUME, TuHelHas QYHKIMs, KBagpaTuuHas QyHKIMs, cTerneHHas GyHKIHS C LHeIbIM MoKa3a-
TeJieM, TPUrOHOMETpuUecKre (HYHKIMH, 0OpaTHbIe TPUTOHOMETpUUYECKHEe (HYHKIMH, TIOKa3aTeabHas
u norapudmuyeckas QYHKIUH; YMEHHE CTPOUTH rpadukd QyHKUMH, BBIIONHATH MPpeoOpa3oBaHUsI
rpadukoB QYHKIHUNA; YMEHHE UCTIONB30BaTh rpaduKkn GYHKIHMIT JUIsl M3y4EHHUs IPOLIECCOB U 3aBHCH-
MOCTEH MpPHU PEIICHHH 337a4 W3 APYTUX y4eOHBIX MPEIMETOB M M3 PealbHOW JKM3HH; BBIPAXKaTh
(bOpMy.]'laMl/I 3aBUCUMOCTH MEXKAY BEIMYMHAMHU, YMECHUEC CBOGOZ[HO OICpHUpPOBaTh MOHATUAMU: YET-
HOCTb (YHKIMH, MEPUOIUYHOCTh (YHKIUH, OTPaHUYEHHOCTh (PYHKI[MH, MOHOTOHHOCTh (YHKIIUH,
JKCTpeMyM (YHKIMH, HauOoJbllee W HaHMMEHbIee 3HAYCHHs (YHKIMHM Ha NMPOMEXKYTKE; yMEHHE
HPOBOUTH HCCIIEIOBaHHE (DYHKIMH; YMEHHE HCHOJIb30BaTh CBOWCTBA M rpaduku (QYHKUMH Juis
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peIleHUs] YpaBHECHUI, HEPaBEHCTB U 33J1a4 ¢ MapaMeTpaMu; n300paxkaTh Ha KOOPAMHATHOW IIOCKO-
CTH MHOKECTBA PELIEHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM;

Py 9 ymeTb CBOOOTHO OIEPHUPOBaTh MOHITHSIMH: MOCIEAOBATENLHOCT, apubMeTHyecKkas Mmpo-
rpeccusi, TeoMeTpuuecKas Mmporpeccus, OECKOHEYHO YyObIBaioIIas TeOMEeTpUYecKas HPOTPEcCHs;
YMEHHUE 3aaBaTh M10CICI0BATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;

I[Py 10 ymeTh onepupoBaTh MOHATUSIMHA: HETIPEPHIBHOCTH (DYHKITHH, aCHMIITOTHI Tpaduka (YHKIHH,
mepBasi ¥ BTOpas MPOHM3BOAHAS (DYHKIIMH, TEOMETPHICCKUN M (U3MUCCKHN CMBICT MPOU3BOIHOM,
epBoOOpa3Hasi, ONPEICIICHHBI HHTETPall; YMEHUE HAXOUT aCUMITOTHI rpaduka QyHKINT; YMEHUC
BBIYHCIISITH MPOM3BOJHBIC CYMMBI, TIPOHM3BEICHUS, YACTHOTO M KOMMO3HMIMH (DYHKIWH, HaXOIUTH
ypaBHEHHE KacaTenbHOU K rpaduky (YHKIHHU, yMEHHE HUCIOJIb30BATh MPOU3BOJHYIO AJIS HUCCIIENO-
BaHMA (YHKIHH, U1 HAXOKACHUS HAWIYyYLIErO PELICHUS B MPHUKIATHBIX, B TOM YUCIE COLUAIBHO-
SKOHOMHYECKUX U (DU3NYECKUX 3aJadax, Ul ONpeleseHHs CKOPOCTU U YCKOPEHHUS; HaXOIUTh IIO-
magu 1 00beMbl QUTYP C TOMOIIBIO MHTETPaNa; IPUBOIUTE IPUMEPhl MATEMAaTHYECKOTO MOJICIUPO-
BaHMS C IOMOIIBI0 UG PepCHINATBHBIX YPaBHCHHUI;

IIPy 11 ymeTh onepupoBaTh NOHATUAME: KOMIUICKCHOE YUCIIO, CONPSKCHHBIC KOMIUICKCHBIC YHCTa,
MOJIyJIb M apryMEHT KOMIUIEKCHOTO yucia, (hopMa 3aliuci KOMIUICKCHBIX YHceNn (TeoMeTpUYecKasi,
TPUTOHOMETPHYECKAS U alreOpanyeckas); yMETh MPOM3BOAUTh apU(PMETHUECKHE JACHCTBUSA C KOM-
IUIEKCHBIMH YHCIIAMH; TPUBOIUTH IPUMEPHI HCIIOIb30BAHHUA KOMIUIEKCHBIX YHCEIT;

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 CTATHCTHUECKHUE AHHBIE, B TOM YHUCIE C IPUMEHEHUEM Trpadu-
YECKUX METOJIOB M DJICKTPOHHBIX CPEICTB; rpadUUecKH UCCICI0BAaTh COBMECTHBIC HAOIIOJCHUS C
MOMOIIBIO THArPaMM PACCEUBAHUS U TMHCHHOM perpeccum;

IIPy 13 ymeTh HaXOAUTh BEPOATHOCTH COOBITHI C UCTIOJIb30BAHUEM IPaUUICCKIX METOIOB; MIPUME-
HATH JJIS PEIICHUS 3a1ad GOpMYJIbI CI0KEHHS U YMHOKCHHS BEpOSTHOCTEH, (hOpMyITy TIOJTHOM Be-
positHocTH, hopmyrny bepHymmn, koMOuHATOpHBIE (DakThl U (GOPMYJIBI;, OIIEHHBATH BEPOSTHOCTH
peabHBIX COOBITHIT; YMEHHE OTIEPHPOBATh MOHATHSMU: CITydaifHas BEJIMYHHA, paclpeaeeHue Bepo-
SITHOCTEH, MaTeMaTH4eCcKoe OKUJIaHHe, AUCTIEPCHS U CTAHAAPTHOE OTKIIOHEHHE CITyJalHOW BEINYH-
HBI, GYHKIUH pacIpeleeHus] U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNIFHOTO U HOPMAILHOTO pac-
MpeaeseHuil; YMEHHe HCIOIb30BaTh CBOMCTBA M3YyYSHHBIX DPACHpPEACICHHH A peIlIeHHs 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJBIINX YHCEN, METObI BRIOOPOUHBIX HCCICIOBAHUN; YMEHUE
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, IUIOCKHW YTOJ, IBYTPAaHHBIA YTOJI, TPEXTPaHHBIA yToJ, IMepeceKaronInecs, mapauieib-
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 M3Y4YeHHbIE (aKThl M TEOPEMbl TUIAHUMETPHU; YMEHHUE OICHU-
BaTb pasMEphbl O6’beKTOB B OKpYXarIEM MHUPE, YMEHUC ONICPUPOBATH MOHATUAMU: MHOTOT'PAaHHUK,
CeYeHHe MHOTOTPaHHHKA, PABUIIbHBIH MHOTOIPAaHHHK, MPU3Ma, UPaMKAa, GUrypa U MOBEPXHOCTD
BpAIICHUs, IWIHHIpP, KOHYC, Iap, cdepa, pasBepTKa MOBEPXHOCTH, CEUCHHs KOHyCa M IUIHHIpPA,
napajienbHble OCH MM OCHOBAHHMIO, CEYCHME IIapa, IIOCKOCTh, Kacaromascsl cepbl, HUIHHAPA,
KOHYyCa; yMEHHE CTPOUTHh CEUCHHE MHOTOTPaHHHKA, M300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TO-
BEPXHOCTHU BpAILCHHsI, HX CEUCHHS, B TOM YHUCIIEC C TOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHUE MPH-
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 MPOBOIUThH KIACCH(PHUKANNIO (GUTYDP TIO PA3TUUHBIM MTPU3HAKAM,
BBIIIOJIHATH HGOGXO)II/IMbIe JOTIOJIHUTEIIBHBIC ITOCTPOCHUS

ITP15y ymeTb CBOOOIHO ONEPHPOBATH MOHATHAMHE: IUIOMAAb GUIypsl, 00BEM (GHUrYyphI, BETHYMHA
yIJia, PACCTOSIHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHUE MEXKIY NPAMBIMH, PACCTOSHUE MEXKIY ILIOC-
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KOCTSIMH, TUIOMIab Cephl, IIOMab IOBEPXHOCTH THPAMUIBI, IPU3MEI, KOHYCa, IWIAHAPA, 00beM
Ky0a, IpAMOYTOJBHOTO MapaJlUlelenuneaa, MupaMuIbl, IPU3MbI, IUIMHAPA, KOHYCA, [I1apa; YMEHHE
HaXOJHUTh OTHOIICHHE 00HEMOB MOAOOHBIX GUTYD;

IPy 16 ymeTb CBOOOIHO OMEpUPOBATh MOHITHUSIMH: IBIKCHHE, MMapaUIeIbHBIA IEPEHOC, CUMMET-
pUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue mMoaoOusi, monoOHbIe (QUTYpBHI;
YMEHHUE PaCcO3HABATh PABHBIC U MOJOOHBIC (PUTYPHI, B TOM YHCIIC B MIPUPOJIC, UCKYCCTBE, apXHUTEK-
Type; YMEHHUE HUCIOJB30BaTh IEOMETPHUYCCKAE OTHOIICHHS, HAXOIUTh TEOMETPUYCCKIE BEITHYUHBI
(nnuHA, Yrod, TUIomans, 00beM) IPH PEIICHUH 33]a4 U3 JPYTHX YYCOHBIX MPEIMETOB U U3 pealbHOM
JKU3HH;

[Py 17 ymeTs cBOOOAHO ONMEpUpOBaTh MOHATHAMH: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJIUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa HA YHCIIO, pa3-
JIOKEHUE BEKTOpa Mo 0a3uCy, CKaJSIPHOE MPOU3BEACHHE, BEKTOPHOE NMPOU3BEACHHE, YIOJI MEXIY
BEKTOPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ AJS PELICHHs TeoMeTpuye-
CKUX 3aJ]ad W 3aJIa4 JPyTruX y4eOHBIX MMPEIMETOB; ONEPUPOBATh MOHATHAMA: MaTpuna 2x2 u 3x3,
OTIPENICITUTENb MATPHIIbI, TCOMETPHUCCKHUI CMBICIT OTIPEICITUTEIIS;

IIPy 18 ymMeTh MOJETHPOBaTh pealbHBIC CUTYAIUH Ha SI3BIKE MAaTEMATHUKHU; COCTABISITH BBIPAKCHHUS,
YpaBHCHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIIOBHIO 3a]1auH, UCCIICAOBATh MMOCTPOCHHBIC MOJICITH C
WCIIOJIF30BaHUEM allliapara anreOpbl, HHTEPIPETUPOBATH MOTYYEHHBIA Pe3ybTaT; CTPOUTh MaTeMa-
TUYECKUE MOJENU C TMOMOLIbIO TEOMETPHUYECKUX TOHATHI M BEJIHYHH, PEIIaTh CBS3aHHBIC C HUMH
MPaKTUYECKUE 3aadd; COCTABIATH BEPOSTHOCTHYIO MOJETIh W HHTEPIPETUPOBATH MOIYICHHBIH
pe3ybTaT; pemarb NpUKIaJHble 3aJadll CPeICTBaMH MaTEeMaTHYECKOTO aHAllM3a, B TOM YHCIE CO-
UATTbHO-9KOHOMUYECKOTO U (PU3UYIECKOTO XapaKTepa;

I[Py 19 ymeHue BBIOMpaTh MOAXOASNIMNA METOM JUIS PCIICHWS 3aJadd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B M3YYCHUH MPUPOIHBIX U OOIECTBEHHBIX MPOIECCOB U SBJICHUN; YMEHHE Paclo3Ha-
BaTh MPOSIBICHUC 3aKOHOB MAaTEMATHKH B MCKYCCTBE, YMCHHE MPHUBOIMUTH MPUMEPHI MaTeMaTHuC-
CKUX OTKPBITUH pOCCHICKONM U MUPOBOM MaTeMaTU4YEeCKOM HayKu

OK 02 Hcmons30Bate coBpe-
MEHHBIC CpEICTBa IOMCKa,
aHaNmM3a M HMHTEPHpETaluu
uHpopmaimu, 1 nHdopmarm-
OHHBIE TEXHOJOTUH ISl BBI-
HOJIHEHUs 3a7au npodeccuo-
HaJIbHOM JIeSTeIbHOCTH

B obmacTe 1IEHHOCTH HAYYHOTO TO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKHd U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha [Ha-
JIOTE KYJNBTYpP, CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B IOJUKYIIb-
TYPHOM MUDE;

- COBEpIICHCTBOBAHME S3BIKOBOI M YHMTATENBbCKOW KYJIbTYyphl KaK CPEACTBa
B3aUMOJICUCTBHS MEXKIY- YMETh OIEPHPOBATh TMOHATHSIMH: TOXIECTBO,
TOXIECTBEHHOE JIIOIbMH M TIO3HAHHS MHPA;

- OCO3HAHWE LEHHOCTH HAYYHOW JeATeTbHOCTH, TOTOBHOCTh OCYILIECTBIISITH
MPOEKTHYIO U HUCCIIEI0BATENBCKYIO AESTENFHOCTh HHANBHIYAIbHO U B TPYII-
me.

OBHa}leHl/Ie yHHBepcaHbeIMI/I y'—[eGHbIMI/l IIO3HABATCIIbHBIMU ﬂeﬁCTBHﬂMHI

B) padoTta ¢ undopmaunueii:

- BJIAJACTh HABBIKAMH l'lO.]'ly‘-[eHI/Iﬂ MH(bOpMaI_II/Il/I U3 UCTOYHUKOB pa31-n>1x TH-
0B, CAMOCTOSTENIBHO OCYLIECTBIATh IOWCK, aHAIU3, CHCTEMAaTHU3aLHUIO U
HHTEPIIPETANNIO HHOOPMAIMH PA3IHMIHBIX BHIOB U ()OPM MPE/ICTABICHUS,

- CcO3[aBaTh TEKCTHI B Pa3IMYHBIX (popMarax ¢ yd4eToM Ha3Ha4YeHUs HHQOp-
Maluy ¥ [eJIeBOU ayJUTOPHH, BBIOUpasi ONTHMAIIbHYIO0 (GOpMY TIpeacTaBIie-
HUSL ¥ BU3YaIM3allHH;

- OLICHUBAThb }IOCTOBepHOCTb, JICTUTUMHOCTb MH(bOpMaLIPIPI, €€ COOTBECTCTBUC
l'[paBOBbIM u MOpaJ'IbHO-STI/I‘{eCKI/IM HOpMaM;

- UCIIOJIL30BaTh Cpe}lCTBa I/lH(l)OpMaLU/lOHHle u KOMMyHI/IKaLIl/IOHHbIX TEXHO-
.]'IOFI/Iﬁ B pemerm KOTHHUTHBHBIX, KOMMyHI/IKaTI/IBHbIX u OpFaHPlSaLLI/IOHH]:IX
3aga4y c cobmrofeHreM TpeOoBaHUI 3PrOHOMMKH, TEXHHMKH 0E30HacHOCTH,

IIP6 5 ymeTs omepupoBaTh MOHATUSAMHE: PaliOHaJIbHAS (QYHKIHA, TTOKa3arenbHas (QyHKIUS, CTe-
neHHas (QyHKOus, Jorapupmmudeckas GyHKIUS, TPUTOHOMETPUYECKHE (YHKIHNH, 00paTHBIC (QYHK-
I[UX; YMEHHUE CTPOUThH TPaUKU N3ydeHHBIX (DYHKIWH, UCIONB30BaTh TPadyKN MPH U3yUSHUH IIPO-
LIECCOB M 3aBHCHUMOCTEH, MPH PEIICHUH CBOET0 MECTa B IOJIMKYJIBTYPHOM MHpE; 3a/ad M3 IPYTHX
yueOHBIX MPEAMETOB ¥ 33/1a4 U3 PeabHOM KHU3HHY;

IIPy 7 ymeTb onepupoBaTh MOHATHAMH: TOXKIECTBO, TOXKIESCTBEHHOE NpeoOpa3oBaHue, ypaBHEHHUE,
HEepaBeHCTBO, CUCTEMa ypaBHEHUH M HEpPaBEHCTB, PABHOCHJIBHOCTH ypaBHEHWH, HEPABEHCTB M CH-
CTeM, paIFOHAIBHBIE, HPPAOHAIBHEIE, ITOKa3aTeNbHbIe, CTEIIEHHBIE, JoTapu(pMUIecKue, TPHUro-
HOMETPUYECKHE ypPaBHEHUS, HEPABEHCTBA M CHCTEMBI; YMETh PEIIaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C MTOMOIIBIO Pa3JIMYHBIX NIPUEMOB; PEHIaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C Iapa-
METpOM; MPUMEHATh YPAaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI AJISI PELICHHUsT MaTeMaTHIEeCKHX 3a4a4 1
3aj1a4 U3 Pa3IMYHBIX 00JacTeil HAYKH U PeaIbHOM JKU3HU;

ITPy 16 ymeTh cBOOOAHO ONMEPUPOBATH MOHATHSIMU: JBIKCHHUE, MapaJUICIIbHBINA TepPEHOC, CHMMET-
pHUsl Ha IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHHe MOA00MS, MOJOOHBIC (HUTYPHI;
YMETh pacro3HaBaTh PaBHBIC U MOJ00HBIE QUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTY-
p€; YMETh NCIIOIB30BaTh T€OMETPHUUECKHE OTHONICHHS, HAXOIUTh TCOMETPHUIECKIE BETNIHHEI (JITH-
Ha, yTOJ, IUIOMAAb, 00BEM) TIPH PEIICHHH 3a1ad U3 APYTUX y4eOHBIX NMPEAMETOB M U3 PEabHOM
JKU3HU




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

- 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,
UCIHOJIb30BAaTh  3HAHUA MO
(UHAHCOBOW TIPaMOTHOCTH B
Pa3NIUYHBIX JKH3HCHHBIX CH-
Tyanus

B o6macTv 1yXOBHO-HPaBCTBEHHOTO BOCTINTAHMUS:
- 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 OTHOIICHHE K CBOMM DOJMTEISM U (WJIH) APYTUM WIEHAM
CEMBH, CO3JaHMIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH ce-
MEWHOM XU3HU B COOTBETCTBUH C TPAAUIMsIMU HapooB Poccuu;

OBnajieHHue YHHUBEPCATbHBIME PETYISITUBHBIMU ACHCTBUAMHU:
a) caMOOpPraHM3aNuA:
- 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-
LIMXCSl PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MTPEINOYTCHHIT;
- JaBaTh OIIEHKY HOBBIM CHTYaIlHsM; CIOCOOCTBOBaTb (hOPMHPOBAHHIO H
MPOSBICHUIO MIMPOKOH 3pyAUNNH B Pa3HBIX 00NACTAX 3HAHMH, IOCTOSHHO
HOBBIIIATH CBOH 00pa30BaTeIbHBII U KyJIbTypHBIH YPOBEHB;
0) CAMOKOHTPOJIb:
- NCTIOJIb30BATh MIPUEMBI peIICeKCHH TS OLIEHKH CUTYalHH, BEIOOpa BEPHOTO
peLIeHuUs;
- yMETh OLICHMBATh PUCKH M CBOEBPEMEHHO IPHHUMATh PEUICHHS 0 HX
CHIDKEHUIO;
B) YMOIHMOHATbHBIN HHTEJIEKT, IIPeInoIaralonmi copMHUpOBaHHOCTD:
- BHYTPEHHEH MOTHBAIHH, BKIIOYAIOMIEH CTpEMIICHHE K JOCTIKEHHIO IIEH
U yclexy, ONTUMM3M, WHMIMATUBHOCTb, YMEHHE NEHCTBOBaTb, MCXOMASA U3
CBOUX BO3MOXKHOCTEI];
- SMIIaTHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSI-
HHE JIPYTUX, YYUTBIBATh €TI0 MPH OCYIIECTBICHUH KOMMYHHKAIMH, CIIOCO0-
HOCTB K COTYBCTBHIO M COIIEPEXNBAHUIO;
- 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-
HeHHbIe, JJoTapu(pMUIecKre, TPUHTOHOMETPHUYECKUE YPaBHEHHS 1 HEPaBEHCTBA, UX CHCTEMEI;

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, HWIMHIPA, KOHYyca, IUIOUIagh I0-
BEPXHOCTU MHPAaMUIBI, IPU3MbI, KOHYCa, HWIHHAPA, TUIOMIaAb chepbl, 00beM Kyba, MPSIMOyToIbHO-
ro mapajulefienumnena, TIpaMuasl, IPU3MbL, IIMIMHAPA, KOHYyca, [1apa; yMEeHHe U300pakaTb MHOTO-
TPAaHHUKU U IOBEPXHOCTU BPALICHUS, HX CEUCHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U BJIEKTPOHHBIX CPEICTB; YMETh PACIO3HABATh CHMMETPHUIO B IPOCTPAHCTBE; YMETh PacliO3HaBaTh
MpaBHIbHBIE 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 H3YyYEHHBIX (OpMYII KOOPANHATHI Cepeu-
HBI OTPE3Ka, paCCTOSHIE MEKAY IBYMS TOUKAMH

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

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATENILHOCTH M CaMOOTIPEIETICHUIO;
- OBJIaJICHUE HAaBBIKAMHU yueOHO-HCCIIe0BaTEIbCKOM, TPOSKTHOM U COLUAIIb-
HOM JACATCIBLHOCTH,

OBHa}IeHI/Ie yHI/IBepcaJ'IbeIMI/l ](OMMyHI/lKaTI/IBHbIMI/I ﬂeﬁCTBHHMM:
0) coBMecTHasl 1eATeTbHOCTh:
- IOHUMATh U UCIMOJIb30BATh NIPEUMYIIECTBA KOMaHIHOW U UHIUBHLy aTbHON
paboTsr;
- IPUHUMATh L€ COBMECTHOM AEATENbHOCTH, OPTraHU30BbIBaTh U KOOPIU-
HUPOBATh JCHUCTBUS IO €€ JOCTHXKEHHUIO: COCTABIATH IUIaH JCWCTBUH, pac-
NpeaesIiaTh POJIM C YYEeTOM MHEHHI yYaCTHHKOB OOCYKAaTh Pe3yJbTaThl
COBMECTHOH paboThI;
- KOOPJAWHHUPOBATH W BBINOJIHATH pa60Ty B yCJ'lOBl/IﬂX pCajabHOro, BI/IpTyaJ'Ib—
HOTO U KOMOMHHPOBAaHHOTO B3aMOICHCTBUS;

ITP6 8 ymerb omepupoBaTh TMOHATHAMH: CIYYailHBIA OIBIT M CiIydaiiHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMETh BBIUHCIISATH BEPOSTHOCTH C HUCIOJBb30BaHHEM rpaduueckux METOOB;
IPUMEHSATh (GOPMYJIIBI CIIOKEHHSI U YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (GaKThl U GOPMYIIBI
IpH PEIICHNH 3a/1a4; OIIEHWBATh BEPOSITHOCTU PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMH; YMEHUE NPHUBOJWUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCENT B NMPHUPOTHBIX U
0O0IIECTBEHHBIX SBICHUX;

Py 6 ymeTb cBOGOIHO ONEPHPOBATH MOHATUSIMHU: CTEIEHb C IIETHIM MOKa3aTelieM, KOPEeHb HaTy-
paJbHOM CTETeHH, CTENeHb C PAlMOHAJIBHBIM ITOKa3aTeleM, CTENeHb C JeHCTBUTENBHBIM (Belle-
CTBEHHBIM) TI0Ka3aTesieM, Jorapudm yrcna, CHHYC, KOCHHYC M TAHTCHC MPOU3BOJIBHOTO YHCIIA;

ITPy 8 ymeTh CBOOOJHO OmepupoBaTh MOHATHAME: Tpaduk GyHKIMHU, oOpaTHast HYHKIMS, KOMIIO3HU-
s GyHKUM, TuHelHas QYHKIMS, KBagpaTuuHas QYHKIMS, CTereHHas QyHKIHS ¢ [ebIM MMoKa3a-
TeNieM, TPUrOHOMeTpuueckre (QYHKIMH, 00paTHbIe TPUTOHOMETpHYeckre (QyHKIMHU, MOKa3aTelbHasl
u JiorapuMuueckas (yHKIUH; YMETb CTPOHUThH Tpauku (YHKIUH, BBIIOIHATH NPeoOpa3oBaHUs
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- OCYIIECTBIATh MO3UTHBHOE CTPATETUYECKOE MOBEACHUE B PAa3IMYHBIX CH-

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

I') NPUHATHE ceOsl U IPYTUX JIIO/IEi:

- MPUHUMATh MOTHBBI U apryMEHTHI APYTUX JIFOJCH NP aHAIU3e pe3ysbTa-

TOB JICATCIILHOCTH;

- IPU3HABATH CBOE MPABO H MPABO JAPYTHX JIOJCH HA OIIUOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATH MU C MO3MIIUHU JIPYTOro YeI0oBeKa

rpagukoB (YHKIHWIT; yMETh MCHOJIB30BaTh TpaduKku (GYHKIUH I U3y9EHHs IIPOIECCOB U 3aBHUCH-
MOCTel MpU pElIeHHH 3a4ad U3 APYTHX yueOHBIX NMPEAMETOB M U3 PEaTbHOM KHU3HU; BBIPAXKATh
(opMyIaMu 3aBHCUMOCTH MEXAY BEIMYMHAMHU; YMETh CBOOOJHO ONEPHPOBATH NMOHSITUSIMU: UET-
HOCTb (pyHKINH, HEPUOTUYHOCTh (YHKIMH, OIPAHMYCHHOCTh (DYHKLIMHM, MOHOTOHHOCTb (DYHKIHH,
3KCTpeMyM (QyHKIMH, HanOOJbIlIEe U HAaNMEHbIIIee 3HAUYeHUsI (QYHKIIMU Ha IPOMEXYTKE; YMETh MPo-
BOJIUTH HCCIIeJOBaHNE (DYHKIMN; YMETh HCIOIB30BaTh CBOMCTBA M TpadMKH QYHKIMI JUIS PEIIeHUS
YpaBHEHHI, HEPABEHCTB U 3ajad C MapaMeTpamMy; N300pa)kaTb 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 COIMANIBHOTO W KYJIb-
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 BOCTIPHHHMATD Pa3InyHbIC BUBI HCKYCCTBA, TPAIHIIHN TBOP-
YECTBO CBOETO M JAPYTMX HApPOIOB, OLIYIIATh 3MOLHOHAIBHOE BO3ICHCTBUE
HCKYCCTBa;
- yO©XKIICHHOCTh B 3HAUUMOCTH JIIS JIMYHOCTH M OOIIECTBA OTCUCCTBEHHOTO
U MHPOBOTO HCKYCCTBa, STHHYCCKUX KYJIBTYPHBIX TPAJIUIUI U HAPOIHOTO
TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHAX HUCKYCCTBa, CTPEMIICHHE
MPOSIBISATH KA4eCTBA TBOPYECKOH JINYHOCTH;

OBnageHne yHHBEPCATbHBIME KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:
a) o0enune:
- OCYIICCTBIISTh KOMMYHHUKAIIMU BO BCeX cepax KU3HU;
- pacmo3HaBaTh HEBepOANbHBIC CPENCTBA OOIICHUS, MOHUMATH 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PACIIO3HABATH MPEANOCHUIKH KOH(DIMKTHBIX CUTYAIHN
W CMATYATh KOHQIIUKTHI;
- pa3BepHYTO W JIOTHYHO H3JaraTh CBOIO TOYKY 3PEHHsS C MCIOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB

IIP6 7 yMeTh omepupoBaTh IMOHIATUAMHU: CpeAHee apuPMETHUECKOe, MeauaHa, HauOoJbIlIee |
HaWMEHbIIIee 3HAUCHUsI, pa3Max, AUCIIEPCHsl, CTAaHIAPTHOE OTKIOHEHHE YUCIOBOro Habopa; yMeHHe
W3BIIEKAaTh, HHTEPIPETUPOBATh MHGOPMALIUIO, IPESACTABICHHYIO B TaONHIAX, HA TUarpammax, rpa-
(uKax, oTpaXkarollyl0 CBOMCTBA PeaJbHBIX MPOLIECCOB W SIBICHHUMU; MPEACTABIATH MHGOPMALIHIO C
MOMOIIBIO TAOHI[ U AWArPaMM; HUCCIIEI0BATh CTATHCTHYECKHE JaHHbBIC, B TOM YHCIIE C IIPUMCHEHH-
eM rpahM9ecKIX METOJIOB ¥ AJIEKTPOHHBIX CPEJICTB;

IIP6 9 ymMmeTh omepupoBaTh MOHATHUSAMH: TOYKA, MPSMasi, IUIOCKOCTh, MPOCTPAHCTBO, NBYTPAHHBINA
YTOJI, CKPCIIUBAKOIIUECS MPSMbIC, TapaJUICIbHOCTD M MEPIICHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH,
YTOJI MEXTy MIPSMBIMH, YTOJ MEKIY MPSAMOI U TIOCKOCTHIO, YOI MEXITY TUIOCKOCTSMH, PACCTOSTHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKAY MPSIMBIMH, PACCTOSHUEC MEXKIY IUIOCKOCTSMHE, YMETh
HCIIOJIb30BATh MPH PEILICHUH 3a1a4 M3y4eHHbe (aKThl U TEOPEMbI IUIAHUMETPUH;, YMEHHE OLCHHU-
BaTh pa3Mepbl 00bEKTOB OKPYIKAIOIIET0 MUpa

IIK 1.1. IIpoBepsATh TexHHYE-
CKO€ COCTOSIHHE JOPOXKHBIX,
CTPOUTENIBHBIX W JIECHBIX
MalIuH

I'padcoanckoe socnumanue
- TOTOBHOCTh BECTH COBMECTHYIO AESITEIFHOCTh B HHTEPECaX IPa)JaHCKOTO
o0IecTBa, y4acTBOBaTh B CaMOYNpaBJIeHHH B 00Ieo0pa3oBaTeNbHOM opra-
HH3AIUU U IETCKO-FOHOLIECKUX OPTaHN3alHUsIX;
- yMEHHE B3aUMOJICHCTBOBAaTh C COLMANBHBIMU HMHCTHTYTAMH B COOTBET-
CTBUH C UX QYHKIMSIMHA U Ha3HAYCHHEM
Tpyoosoe socnumarue
- TOTOBHOCTB K TPYy, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYHOIIO0HE;
- TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHIO Ha IPO-
TSPKEHUM BCEH JKU3HU
Dkonoeuueckoe 6ocnumanue
- HE IPUHUMATh JIEHCTBHS, MPUHOCAIIUE BPEI OKPYXKAIOIIEH cpeae;
- YMETb NPOrHO3UPOBATH HeGJ’[aFOl’IpI/IﬂTHble OKOJIOTHYECKHUEC ITOCICACTBHUA
NpeANpPUHIMACMBIX ACHCTBUH, MPEIOTBpPAILATh HX.

OBnajieHNe YHIBEPCATBHBIMH yUeOHBIMH 0O3HABATENFHBIMU IEHCTBUSIMU:
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, OEHNMBATL COOTBETCTBUE PE3YyJIbTa-

I1P6 4 ymeTs oneprpoBaTh MOHATHSIMHA: QYHKIUS, HEIPEPhIBHAS (YHKIHA, TPOU3BOAHAS, IEPBOOO-
pa3Hasi, ONpEeAENeHHBIII MHTErpajl; yMeTb HaXOIWTh NPOHM3BOJHBIC IJIEMEHTAPHBIX (QYHKLUH, HC-
MOJB3Yysl CIPABOYHBIE MaTepHAaNbl; UCCIEN0BAaTh B MPOCTEHININX ClydasX (YHKIUM HA MOHOTOH-
HOCTb, HAXOJUTh HaUOOJIbIINE U HANMEHBIINE 3HaYeHHsT QYHKIMIT, CTPOUTH rpaduKH MHOTOUJICHOB
C HCIIOJIL30BAHUEM arliaparta MaTeMaTHYeCKOro aHalM3a; IPUMEHATh MPOU3BOIHYIO IPH PEIICHUH
3a/1a4 Ha JBM)KCHHE; PEllaTh IPAKTHKO-OPHEHTHPOBAHHbBIC 3a1aul Ha HAHOOJBIINE U HAUMECHBIIINE
3HAa4YEHNs, HAa HAXOXK/ICHHE ITyTH, CKOPOCTH M YCKOPEHHS;

IIP6 5 ymers omepHupoBaTh MOHATHUSAME: PaliOHaJIbHAS (QYHKIWA, TTOKa3arenbHas (QyHKIUS, CTe-
neHHas (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUecKre (GpyHKIHH, oOpaTHBIE (PyHK-
[IMM; YMEHHE CTPOUTH rpad)MKu U3YUeHHbIX (QYHKIMil, NCIOIb30BaTh rpadMKH NPH M3yYEHHH 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 permiaTh TEKCTOBBIC 337a4H Pa3HBIX THUIOB (B TOM YKCJIEC HA MPOIICHTHI, TOJH U YaCTH,
Ha OBUXCHHC, pa60Ty, CTOUMOCTb TOBApOB U YCJIYT, HAJIOT'H, 3a1a4u U3 OGJ’[aCTI/I YrpaBJICHUA JINY-
HBIMH U CeMEHHBIMU (DHHAHCAMH ); COCTABIISTH BHIPAXKCHUS, YPABHEHHS, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 33/1a4H, UCCIIEJIOBATh MOJTYyYEHHOE PEIICHHE U OLEHUBATH MPABIONOI00HOCTh Pe3yiib-
TaToB;

PG 7 ymerp omepupoBaTh IOHATHSIMH: CpelHee apuMETHUecKoe, MeluaHa, Haubonblee H
HauMEHbLIee 3HAYCHHs, pa3Max, JHCIEPCHs, CTaHIAPTHOE OTKIOHEHHE YHMCIOBOTO HAabOpa; yMeTh
M3BIICKATh, UHTEPIPETUPOBATh MH(OPMAIIHIO, IPEACTABICHHYIO0 B TabJMIax, HA JUarpammax, rpa-
(uKax, OoTpaxkalollyl0 CBOMCTBA PEaJbHBIX MPOILIECCOB M SBJICHHUN; MPEACTABIATh MHPOPMALHUIO C
IMOMOIIIBIO TaGHl/IL[ U IuarpaMm; UCCICa0BaTb CTATUCTUUCCKUE JAHHBIC, B TOM YUCJIE C IPUMCHECHU-
eM rpaduuecKuX METOI0B U MJICKTPOHHBIX CPEJICTB;
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TOB LIEJISIM, OLICHIBATH PUCKH TIOCJICACTBUH ACATEIBHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TIPH PEUICHUH )KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCJIEA0BATEIbCKUE AEHCTBHUSI:

- COCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOHUCKY METOJIOB pelie-

HUSI IPAKTUYECKUX 3a1a4;

- YMETh TIEPCHOCUTH 3HAHUS B MMO3HABATCIBHYIO U MPAKTHUYCCKYIO 00NacTH

JKU3HEEITEIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS M3 PAa3HBIX MPEIMETHBIX 001acTel;
OBajicHUe YHUBEPCATLHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMH:

a) odIenune

- 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 M1 KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBIIATh MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B Pa3IMYHBIX CH-

TyalusX, MPOSIBIISATH TBOPUECTBO U BOOOPaKEHUE, OBITh MHUIIUATHBHBIM.
OBnaJicHue YHUBEPCATbHBIMU PETYISTUBHBIMH JCHCTBUSMU:

a) cCAaMOOPraHU3aAMSA:

- CaMOCTOSITEIBHO COCTaBIIATH IUIAH PEUICHUS MPOOIEMBI C YYETOM HMEIO-

IIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHIA;

- JIaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATH (DOPMUPOBAHHUIO H

MPOSIBIICHHUIO IMUPOKON SPYIUIIMKA B Pa3HBIX 00JACTSIX 3HAHUIA, TOCTOSHHO

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 JTOCTIDKECHHIO IETTH

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

CBOHMX BO3MOYKHOCTEH;

IIP6 10 ymers omepupoBaTh HOHATHSME: MHOTOTPAHHUK, CEUCHIE MHOTOTPAaHHUKA, KyO, mapae-
Jenunes, npusMa, nupamuia, Gurypa ¥ IoBEpXHOCTb BpallleHWs, LWIMHIP, KOHYC, map, cdepa,
ceyeHust QUrypsl BpalleHUs, IIOCKOCTb, Kacawowascs cdepbl, LWHIMHIPA, KOHYca, IUIOLIaAb I10-
BEPXHOCTH MHMPAMHUJIBI, IPU3MBI, KOHYCA, IWIMH/PA, IUIOoMab cdhepsl, 00beM KyOa, pIMOYToIbHO-
ro napajuleenuIesia, MUpaMuIbl, MPU3MBI, [IWIKNHAPA, KOHYyca, I1apa; yMEHHE N300pakaTh MHOIO-
TPAaHHUKH U HOBEPXHOCTH BpAIIEHHS, X CEUCHHS OT PYKH, C OMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPE/CTB; YMEHHE PAcIiO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PAaclo3Ha-
BaTh NPABIIILHBIE MHOTOTPAaHHUKH;

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

ITP6 13 ymeTb onepupoBaTh HOHATUSAMU: NMPSMOYTOJIbHAsS CHCTEMa KOOPANHAT, KOOPAHUHATHI TOYKH,
BEKTOP, KOOP/IMHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE, YTOJI MEKIY BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BE/ICHIE BEKTOpA Ha YHCIIO; HAXOAUTH C IIOMOIIBIO U3yYECHHBIX ()OPMYJI KOOPAMHATHI CEpeIH-
HBI OTpEe3Ka, PaCCTOSTHUE MEXXIY IBYMS TOUKaMU;

ITPy 8 ymets cBOOOAHO ONIEPUPOBATH MOHATHAMU: TpaduK GYHKINH, 0OpaTHast (yHKIHUS, KOMIIO3H-
us GyHKIMH, TUHeHHas QyHKIWS, KBaapaTniHas QyHKIHS, CTeeHHas (QYHKIUS C HeJIBIM TT0Ka3a-
TeJleM, TPUrOHOMeTpUUeckne (QYHKIUH, 0OpaTHBIE TPUTOHOMETpHUUeCKUe (QYHKIIMHU, OKa3aTelbHas
u jorapudmudeckas QyHKIMH;, YMEHUE CTPOHUTH rpaduku (yHKIMH, BBIIOIHATH IpeoOpa3oBaHuUs
rpaduKoB GYHKIUH; YMEHHE HCIIOJIb30BaTh TpaduKu (YHKIUH I U3YYEeHHUS IIPOIIECCOB U 3aBUCH-
MOCTEeH NPU PEIICHHU 337ay U3 OPYTUX y4eOHBIX NPEIMETOB M M3 PEalbHOW JKM3HU; BBIPAXKATh
(dbopMylaMH 3aBUCHMOCTH MEXIy BEIMYMHAMHU; YMEHHE CBOOOIHO ONEPHPOBATH HOHATUSIMU: YET-
HOCTH (DYHKIMH, TIEPUOANYHOCTE (DYHKIMH, OTPaHUICHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (GYHKIWH, HauOobllee U HaUMEHbIIee 3HAueHHs (PYyHKIMM HA NIPOMEXYTKE; yMEHHE
MPOBOJUTH HCCIIeOBaHNE (DYHKIUH; yMEHHE HCIOJIB30BaTh CBOMCTBA M rpaduky (QyHKIWH st
pelIeHys1 ypaBHEHUI, HEpaBEeHCTB | 3aJa4 C IapamMeTpaMy; U300pakaTb Ha KOOPAUHATHON IUIOCKO-
CTH MHOXXECTBA PELICHHUH ypaBHEHUH, HEPABEHCTB M X CHCTEM;

IIPy 10 ymeTh onepupoBaTh MOHATHAMHA: HETIPEPHIBHOCTH (DYHKIMH, ACHMIITOTHI Tpadrka QyHKIIH,
nepBas ¥ BTOpasi NMPOW3BOJHAS (YHKIMH, TEOMETPUYECKHI M (DM3HYCCKHH CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpe/IeICHHbIH HHTErpall; YMEHHE HAXOJUT aCUMITOTHI rpaduka HYHKIHN; yMEHHE
BBIUHCIIATh TPOM3BOAHBIE CYMMBI, MPOMU3BEICHHS, YaCTHOTO M KOMIIO3ULMH (yHKIHWH, HAXOAUTh
YpaBHEHHE KacaTelbHOU K rpaduky (YHKIHHU; yMEHHE HCIOJIb30BATh MPOU3BOJHYIO I UCCIIENO-
BaHus (QYHKUMH, U1 HAXOXKACHHS HAMIy4IIero pelieHus B MPUKIAIHBIX, B TOM YHCIIE COL[HAIbHO-
9KOHOMHMYECKHX M (DM3MYECKHX 3a/jadax, JUlsl ONpeeeHHs] CKOPOCTH U YCKOPEHHS; HaXOHUTh IUIO-
maau 1 00beMbl GUTYp ¢ TIOMOLIBI0 HHTErpajia; NPUBOIUTE IIPUMEPhI MATEMAaTHYECKOT0 MOJIEIIHPO-
BaHMS C IOMOIIBIO U PepeHINATBHBIX YPaBHCHHUI;

ITPy 14 ymeTs cBOOOHO ONEPUPOBATH MOHATHAMM: TOUKA, MPsAMasi, INIOCKOCTb, TIPOCTPAHCTBO, OT-
PE30K, JIyd, TJIOCKHH Yroj, ABYTPAaHHBIH yroJl, TPEXTPaHHBIN Yrol, IepeceKarolnecs, napanieib-
HbIE M CKPEIIMBAIOIINECS PSIMBIE, MAPaJUICIBHOCTh U MEPIEHNKYIIPHOCTD NPSIMBIX M IIOCKOCTEH,
yrojs MExay npsaMbIMH, YTOJl MEXIY HpﬂMOP’I U MJIOCKOCTBIO, YTOJl MEXKAY IJIOCKOCTAMHU, YMECHUEC
HUCII0JIB30BAaTh NPU PCIICHUU 3a/lad U3YUYCHHBIC CbaKTbI U TCOPEMBI IUIAHUMETPHUHU,; YMEHUEC OLCHH-
BaTb pasMEphbl O6’beKTOB B OKpYXarlEM MHUPE, YMECHUC ONICPUPOBATH MOHATUAMU: MHOTOT'PAaHHUK,
CeYeHHe MHOTOTPaHHKKA, PABUIIbHBIH MHOTOIPaHHHK, MPU3Ma, THUpaMuaa, GUrypa u MoBEepXHOCTh
BpalleHus], [IIMHAD, KOHYyC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHHs KOHyca M IMIHHAPA,
napajuieNbHble OCH WM OCHOBaHHMIO, CEYCHHE Ilapa, MIIOCKOCTh, Kacaromasics chepbl, IHIHHADA,
KOHYCa; yMEHHE CTPOMTh CEYCHHE MHOTOTPaHHHKA, H300pakaTh MHOTOIPaHHHUKH, GHUIYPHI U IO-
BEPXHOCTH BpAILCHHS, HX CEYCHHS, B TOM YHCIIE C TIOMOIIBIO 3IEKTPOHHBIX CPE/ICTB; YMEHHE MPH-
MEHSTh CBOMCTBA T€OMETPUUECKUX (UTYpP, CaMOCTOSATEIBHO (GOPMYITHPOBATEH ONPE/ICNICHHUs H3ydae-
MBIX (UTYp, BBIIBHIATh THIIOTE3bI O CBOMCTBAaX M MPH3HAKAX T€OMETPHUYECKUX (QUTYp, 0OOCHOBBI-
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 IUNIOCKOCTH, PACCTOSHUE MEXIY MPSAMBIMH, PACCTOSHUE MEXIY ILIOC-
KOCTSIMH, IIOIIAb cepbl, MIOMAaab MOBEPXHOCTH MUPAMUABI, IPU3MBI, KOHYCa, WIMHAPA, 00BeM
Ky0a, IpAMOYTOJBHOTO MapaJulelenuneaa, MupaMuIbl, IPU3MBbI, [IWIMHAPA, KOHYCA, [Iapa; YMEHHE
HAXOAUTh OTHOLICHHE 0OBEMOB MOJOOHBIX GHUTYD;

Py 17 ymeTb cBOOOJHO OIEpUpOBATh HOHATHAME: NPSMOYTOJIbHAS CHCTEMa KOOPJHMHAT, BEKTOD,
KOOpPAWHATHI TOUKH, KOOPANHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEAECHHE BEKTOPA Ha YHCIIO, pas-
JIO)KEHHE BEKTOpa Mo 0a3mcy, CKaIsIpHOE IMPOW3BEICHUE, BEKTOPHOE IPOM3BEACHUE, YTOJl MEXIY
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIA M KOOPJMHATHBIA METOX JUIS PEIICHHs] FeOMeTpHye-
CKHX 3aJa4 M 3a/1a4 JPYTHUX Y4eOHBIX MPEAMETOB; ONMECPUPOBATH MOHATHAMU: Marpuna 2x2 u 3x3,
OTIpeNIeNTUTENb MAaTPHLIBI, TEOMETPHYECKUI CMBICT OTIPEACTUTEN;

ITPy 18 ymeTh MOEIHPOBATH peanbHbIe CUTYaI[MH Ha S3bIKE MATEMATHKH; COCTABIISAThH BBIPAXKCHHUS,
ypaBHEHUS], HEPABEHCTBA U MX CHCTEMBI IO YCIOBHUIO 3aJa4yl, UCCIIEA0BATH MOCTPOCHHBIE MOJETIH C
HCIIOIb30BaHMEM allllapaTta anreOpsl, HHTEPIPETHPOBATh MOTYyUSHHBIH Pe3yIbTaT; CTPOUTh MaTeMa-
THUYECKUE MOJIETH C TIOMOIIBIO TE€OMETPHIECKHX ITOHSATHI M BEJIMYHMH, pellaTh CBA3aHHBIE C HUMHU
MPaKTUYECKHe 3aJadl; COCTABJISITH BEPOSTHOCTHYIO MOJENb M HMHTEPIPETHPOBATh IOTYyYCHHBIH
pe3yJIbTaT; peliaTh NPUKIaJHbIC 3aJadl CPEACTBAMH MAaTeMaTHYeCKOro aHan3a, B TOM YHCIE CO-
UaTbHO-?KOHOMHUYECKOTO U (PH3UIECKOTO XapaKTepa;

Py 19 ymenue BbIOHPATh MOIXOSIIMIA METOA U PEIICHUs 3aJadyd; [MOHMMAHHE 3HAYUMOCTH
MaTEMaTHK{ B M3YYCHUH MPUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB W SBICHHUN; YMEHHE Paclo3Ha-
BaTh MPOSBICHWE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, YMEHHE NMPUBOAMUTH MPHUMEPHl MaTeMaTH4e-
CKHX OTKPBITHI POCCUHCKOM U MUPOBOW MaTeMaTH4ECKON HayKu

IIK 1.2. OcyuiecTBIsATh MOH-
TaX M JEMOHTaX paboyero
00opya0OBaHUs

I'pasicoanckoe socnumanue
- TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax I'pakJaHCKOIro
00IIIeCTBa, Y4aCTBOBaTh B CaMOYIIPABJICHHH B 00IIe00pa3oBaTeIbHON Opra-
HU3AIWHU U JETCKO-IOHOIIECKUX OPTaHn3aIHsiX;
Tpyooeoe socnumanue
- TOTOBHOCTb K TPYLy, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTh K aKTHBHOH JEATEIIFHOCTH TEXHOJOTHYECKOH M COIHAIbHOM
HAMpaBJICHHOCTH, CIOCOOHOCTh WHHUIMHPOBATH, MIAHHPOBATH M CAMOCTOS-
TEJIbHO BBIMOJIHATH TAKYIO AESATEIbHOCTD;
Dxonoeuueckoe socnumatnue
- HE IPUHUMATh JIEHCTBUS, IPUHOCAIINE BPE OKPYKAIOIEH cpesie.
OBazicHHe YHUBEPCATFHBIME yUeOHBIMH TO3HABATEIbHBIMH JICHCTBUSIMHU:
a) 0a30BbIe JOTHYECKHUe IeiicTBU:
- CaMOCTOATENFHO (POPMYIUPOBATH U aKTYATU3UPOBATH MPOOIIEMy, paccMaT-
pHUBAThH €€ BCECTOPOHHE;
- ONPEENATh eI JAeSITeIbHOCTH, 331aBaTh MapaMeTpbl U KPUTEPUU UX JI0-
CTUKEHUS;
- BHOCUTH KOppeKTI/IBbI B ACATCIBHOCTDH, OLICHUBATH COOTBECTCTBHEC pe3ym>Ta—
TOB LICJIAM, OLICHUBATh pI/ICKI/l HOCJ’[C}ICTBI/Iﬁ JACATCIIBHOCTHU,
0) 0a30BbI€ HCCIIEI0BaTEIbCKHE IeCTBHS:
- BIIQJICTh HAaBBIKAMHU Y4EOHO-HCCIIEIOBATEIECKOW U TIPOCKTHOU AEATENHHO-
CTH, HABBIKAMU pa3pelIeHus mpodiem;
OBazicHUe YHUBEPCATFHBIMA KOMMYHHUKATHBHBIMU JICHCTBUSIMH:
a) odIenne
- BIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHHS U B3aHMMOICHCTBHS
0) coBMecTHAas eI TeJIbHOCTh:
- KOOPAMHHUPOBATh U BBIIOJIHATH Pa0OTY B YCIOBUSAX PEANBHOIO, BUPTYyasb-
HOT'0 1 KOMOMHMPOBAHHOT'O B3aUMOACHCTBHUS;

I1P6 4 ymeThb onepupoBaTh MOHATHAMHU: (YHKLUS, HelIpepbiBHas (QYHKIINS, TPOU3BOJHAS, IEPBOOO-
pasHasi, ONpEeAENeHHBII MHTErpaj; yMeTb HaXOIWTh NPOHM3BOJHBIC dIEMEHTapHBIX (YHKUHWH, HC-
MOJIB3Ys CIPABOYHBIE MaTepHAabl; UCCIEN0BaTh B NMPOCTEHUIINX CIydasX (YHKIUM HA MOHOTOH-
HOCTb, HAXOJJUTh HAaHOOJIBIINE ¥ HAUMEHBIINE 3HAYeHNS (DYHKINIT; CTPOUTH rpad)uKH MHOTOUWICHOB
C HCIOJIB30BAaHMEM alliapaTta MaTeMaTHYECKOTO aHaJM3a; IPHMEHATH MPOU3BOJHYIO MPH PEIICHUN
3aa4 Ha JBIDKEHHE; PEHIaTh MPAKTUKO-OPHEHTHPOBAHHBIE 33aa4/ HA HAHOOIBIINE U HAaNMEHBIIHE
3HAYCHUS, Ha HAXOXK/ICHUE IyTH, CKOPOCTH U YCKOPEHHUS,;

I1P6 6 ymeTh peniath TEKCTOBBIE 33/1a4d Pa3HBIX THIOB (B TOM YHCIIE HA IPOLEHTHI, JOJIU M YacTH,
Ha JBW)XeHHe, paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJOTH, 3aJa4M U3 O0JacTH yIpaBJIeHHs JIN4-
HBIMH ¥ CeMEHHBIMH (DMHAHCAMH); COCTABIISATh BEIPAXKEHHSI, YPAaBHEHHMs, HEPABEHCTBA U MX CUCTEMBI
M0 YCJIOBHIO 33/1auM, UCCIICZIOBATh MOTyYEHHOE PEIIeHHE U OLEHUBATH MPaBJONOJ00HOCTb Pe3yib-
TaToB;

ITP6 13 ymeTs omepupoBaTh HOHATHAMHE: MIPSIMOYTOJIBHAS CHCTEMa KOOPANHAT, KOOPAWHATHI TOUKH,
BEKTOP, KOOPAWHATHI BEKTOPA, CKATIPHOE IIPOU3BEICHIE, yTOJI MEXIY BEKTOPAMH, CyMMa BEKTOPOB,
MPON3BE/ICHNE BEKTOPA Ha YHCIIO; HAXOAUTD C TIOMOIIBIO N3yYEHHBIX (OpMyI KOOPANHATHI CepeH-
HBI OTPE3Ka, PACCTOSHUE MEXY ABYMs TOUKaMH;

IIPy 1 ymeTh onmepupoBaTh MOHATHAMH: ONpeElesieHHe, akcoMa, TeopeMa, CIeICTBUE, CBONCTBO,
NPU3HAK, T0Ka3aTeNIbCTBO, PAaBHOCHIIBHBIC (DOPMYIHPOBKH; YMEHHE (OPMYIHUPOBaTH O0OpaTHOE U
IIPOTUBOIIOJIO)KHOE YTBEPKACHUE, NMPUBOAUTH NMPUMEPLI U KOHTPHPUMEPHI, HCIIOJIB30BATH METOJ
MaTeMaTHIeCKOH WHIYKINH; IPOBOINUTH JOKa3aTeIbHBIC PacCy KICHHS MPH PEelIeHnH 3a/1a4, OLeHHU-
BaTh JIOTHIECKYIO MIPAaBHILHOCTE PACCyKICHHUMH;

IIPy 7 ymeTs onepupoBaTh HOHATHAMH: TOKAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHue, ypaBHEHHE,
HEPaBeHCTBO, CUCTEMa ypaBHEHUH M HEPaBEHCTB, PABHOCHIBHOCTH yPaBHCHUH, HEPABEHCTB U CH-
CTEM, pallMOHAJIbHBIC, WUPPAllMOHAJIBHBIC, IOKa3aTCJIbHbLIC, CTCIICHHBIC, norapmbmnqecxne, TpUro-
HOMETPUYECCKHUE YPAaBHCHHA, HEPABECHCTBA U CUCTEMbI, YMEHUEC pC€lIaTbh YPAaBHCHUA, HEPABCHCTBA U
CHUCTEMBI C NIOMOIIBIO PAa3jIMYHBIX NPUEMOB, p€lIaTh YPaBHCHHA, HEPABCHCTBA U CUCTEMBI C Iapa-
METPOM; IPUMEHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTEMbI [JId PEHICHUA MAaTEMAaTUYCCKUX 3a1a4 U
3a7a4 U3 pa3IMuHbIX 00JacTell HAYKH U peabHON JKHU3HHU;
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- OCYIIECTBIATh MO3UTHBHOE CTPATETHYECKOE MOBEICHUE B Pa3IMYHBIX CH-

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

a) caMoOpraHu3ammsi:

- CaMOCTOSITENIbHO COCTABJAThH IUIAH PEIICHHS MPOOJIEMbI C YYETOM HMEIO-

NIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH M TPEIMOYTCHHIA;

- JlaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATh (OPMUPOBAHHUIO H

MPOSIBIICHHIO IMUPOKON SPYIUIMU B Pa3HBIX OOJACTSIX 3HAHWMA, MTOCTOSHHO

MOBKIIMIATE CBOIT 00pa30BaTEIbHBIN U KYJITYPHBIA YPOBCHBD;

0) CAMOKOHTPOJIb:

- yMeTh OLICHWBATh PUCKH M CBOEBPEMEHHO MPHHUMATh PEUICHHS MO HX

CHI)KEHUIO,

ITPy 8 ymets cBOOOAHO OIIEPHPOBATH MOHATUSAMU: TpaduK GYHKINH, 0OpaTHast (yHKIHS, KOMIIO3H-
us QYHKUMIL, TuHEeHHas GyHKIMA, KBajpaTHYHas GyHKUMS, cTereHHas GpyHKIUS C LEIbIM I0Ka3a-
TeNeM, TPUTOHOMETpUUecKkue (HYHKINH, 0OpaTHbIE TPUTOHOMETPHIECKHEe (PyHKIHHU, MOKa3aTesIbHas
u jorapudmudeckas QyHKIHH;, YMEHUE CTPOUTH rpaduku (YHKIMH, BBIIOIHATH MpeoOpa3oBaHuUs
rpadukoB GYHKIHI; yMEHHE UCIOIb30BaTh IpaduKy GYHKIUH 11 U3YUCHUS HPOLECCOB U 3aBUCH-
MOCTEeH IIpU penIeHur 3agad W3 JPYTHX y4eOHBIX NPEeIMETOB M M3 PeabHON JKM3HU; BEIPAXKATh
(hopMyaMu 3aBUCHMOCTH MEXKIy BEIHYMHAMH; yMEHHE CBOOOIHO OIEpHPOBATH HOHATHAMU: YeT-
HOCTH (DYHKIMH, TIEPUOANYHOCTE (DYHKIMH, OTPaHHIEHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (GYHKINH, HanOobllee M HaHMEHbIIee 3HaYeHHWs (YHKIUHM Ha NPOMEXYTKE; yMEHHE
MPOBOJUTH HCCIeOBaHUE (YHKLUM; yMEHHE HCIONIB30BaTh CBOMCTBa M rpaduku QyHKIUHA st
pelleHns ypaBHEHUH, HEPaBEeHCTB | 3aJad C apaMeTpaMu; H300pakaTh Ha KOOPAUHATHOMN IIOCKO-
CTH MHOXECTBA PELICHUH ypaBHEHUH, HEPAaBEHCTB U UX CHUCTEM;

Py 9 ymers cBOOOJHO ONEpUPOBATH MOHATHSAMU: IMOCIEAOBATEIBHOCTD, apu(pMeTHUecKas Mpo-
rpeccus, TreoMeTpudecKkas Iporpeccus, OeckOHEYHO yOBIBaIOIIash IeOMeTpHYecKas INPOTPeccHs;
YMEHHe 3a]1aBaTh I10CIEI0BaTEeIbHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (GOpMyIT;

ITPy 10 ymeTs omepupoBaTh MOHATHSIMHU: HEMPEPHIBHOCTD (DYHKINH, aCHMITOTHI TpadiKka (yHKIUH,
nepBasi ¥ BTOpasi MPOW3BOJHAS (YHKIIMH, T€OMETPUYSCKUI U (PU3MUECKUI CMBICI IPOU3BOIHOM,
nepBooOpa3Hasi, ONpeIeNIeHHbIH HHTErpajl;, yMEeHNe HaXOAUT aCUMIITOTHI rpaduka (GyHKINHT; yMEHUE
BBIYHCIISITH IPOU3BOIHBIE CyMMBI, IMPOU3BEICHUS, YaCTHOTO M KOMMO3UIUHU (DYHKIWH, HAXOIWUThH
YpaBHEHHE KacaTeNbHOU K rpaduky (YHKINH;, yMEHHE HCIOIb30BATh MPOU3BOJHYIO A HCCIENO-
BaHUS (QYHKIWH, UL HAXOXKIECHWUS HAWIydIIero PelIeHHs B MPUKIATHBIX, B TOM YHUCIE COIHANbHO-
SKOHOMHMYECKHUX M (M3MUYECKHX 3a/adax, Ul ONpeeeHHs] CKOPOCTH U YCKOPEHHS; HaXOHUTh IUIO-
maau u 00beMbl GUTYp ¢ TIOMOIIBI0 HHTErpajla; IPUBOIUTE IIPUMEPH] MATEMaTHYECKOTO MOJIEIIHPO-
BaHU C ITOMOLIBI0 M depeHIranbHbIX YpaBHEHHUI;

IIPy 14 ymerb cBOOOAHO ONEpUPOBATH MOHATHUSIMU: TOUKA, IPSAMasi, ITIOCKOCTh, IIPOCTPAHCTBO, OT-
PE30K, JIyd, IUNIOCKHH yTOJI, ABYIPaHHBIH yroj, TPEXTPaHHBIH Yroj, MepeceKaromuecs, napamieib-
HBIE U CKPEIIMBAIOIINECS TPSIMBIC, TTAPAUIETFHOCTh M HEPICHIUKYIIPHOCTH NPSAMBIX U INIOCKOCTEH,
YTOJ MEXIy HPSIMBIMH, YTOJI MEXKAY NPSIMON M IIOCKOCTBIO, YTOI MEXKIY IUIOCKOCTSIMH; yMEHHE
HCTIONB30BATh TIPH PEHICHHUH 3a/ad M3y4eHHbIE (AKTHI M TEOPEMbI IUIAHUMETPHH; YMEHHE OLCHHU-
BaTh pa3Mephl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE OIepHUpOBaTh MOHATHAMH: MHOTOTPAaHHUK,
ceyeHre MHOTOIPaHHNKa, IPABUIIbHBIH MHOTOIPaHHHK, PU3Ma, THpamMua, GUrypa u IoBepXHOCTh
BpallleHus], IWIMHADP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHUs KOHyca U IMIUHJpPA,
napajuieJbHble OCH WJIM OCHOBaHHIO, CEYEHHE IIapa, IUIOCKOCTb, Kacaromascs: chepsl, MHINHIpPa,
KOHYCa; YMEHHE CTPOUTh CEUYEHHE MHOTOIPaHHHKA, W300pakaTh MHOTOIPAHHHMKH, QUTYpHI U MO-
BEPXHOCTH BPAIICHHS, X CEUCHUs], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE IIPH-
MEHATH CBOWCTBA T€OMETPUIECKHX (HUTYP, CAMOCTOSTEIBHO (hOPMYIHPOBATH ONPEIEICHNS N3ydae-
MBIX (QUTYp, BBIIBUTATh THUIOTE3BI O CBOMCTBAX M MPH3HAKaX T'€OMETPUYECKHX (HUTYp, OOOCHOBBI-
BaTh WJIM ONIPOBEPraTh UX; yMEHUE IPOBOAUTH KJIACCH(UKAIUIO (GHUTYp IO pa3IMIHBIM NpHU3HAKaM,
BBITIOJTHATH HEOOXOIUMBIE TOMONHHUTEIbHBIE TOCTPOCHUS,;

IMPy 15 ymeTs CBOOOMHO OMEPUPOBATh MOHATHAMH: IJIOIMIAAb QUTYPBI, 00beM (QUTYPBI, BETHUNHA
yIJ1a, pacCTOSIHUE OT TOUKH JI0 IIOCKOCTH, PACCTOSTHUE MEXK/IY MPSIMBIMH, PACCTOSHAE MEX/Y II0C-
KOCTSIMH, IUTOLIab chepbl, IIONMAb MOBEPXHOCTH MHPAMUJIBI, IIPU3MBI, KOHYCa, IHIMHIpPA, 00BeM
Ky0a, IpSIMOYTOJIFHOTO TapalleNienIea, MUPaMI/IbI, TPU3MEL, IIIMHAPa, KOHyca, IIapa; yMEeHHe
HAXOJUTH OTHOIIEHHE 00hEMOB OAOOHBIX pUTYD;

TPy 16 ymeTb cBOOOJHO OIEpUpPOBATh MOHATHAME: IBIKEHHE, MapalIeIbHBIN NIEPeHOC, CUMMET-
pHsi Ha IUIOCKOCTH W B IIPOCTPAHCTBE, ITOBOPOT, IpeoOpazoBaHMe ION00Ws, Mogo0HbIe (Gurypsr;
YMEHHE Paclo3HaBaTh PaBHBIC U MOJ00HBIE GUTYPBI, B TOM YHCIIE B IIPUPOJIE, HCKYCCTBE, apXUTEK-
Type; YMEHHE HCIIOJIb30BaTh FE€OMETPHYCCKHE OTHOLICHHS, HAXOMUTh F€OMETPHUYCCKHE BEIHYHHBI
(nnuHa, yrod, miomans, 00beM) MPU PELICHUH 3384 U3 IPYTHX yYEOHBIX MPEMETOB U U3 PealbHOM
KU3HH;
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Py 17 ymeTb cBOOOJHO OIEpUpPOBATH MOHSTHSIMH: NMPSIMOYTOJIBHASI CHCTEMa KOOPJMHAT, BEKTOD,
KOOPAMHATHI TOUKH, KOOPAWHATHI BEKTOPA, CyMMa BEKTOPOB, MMPOU3BEAECHNE BEKTOPA HA YHCIIO, pas-
JI0KEeHHE BeKTopa Mo 0asucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE NPOM3BEACHUE, YTON MEXIY
BEKTOpaMH; yMEHHUE HCIONIB30BaTh BEKTOPHBIN M KOOPIUHATHBIM METOH Ul PELICHHsI FeOMeTpHuye-
CKUX 3aJay M 3a/a4 JPyrux y4eOHBIX MPEIMETOB; ONEepPHPOBaTh MOHATHAMU: MaTpuua 2x2 u 3x3,
OTIPEIEIUTENb MATPHIIBI, TEOMETPUIECKUI CMBICI ONPEIeITHTENS;

Py 19 ymenne BbIOMpaTh IMOIXOANIMN METOX IJISL PEIICHMS 3aJady; MOHHNMAaHHE 3HAaYUMOCTH
MaTeMaTHKU B W3y4YEHHH IPHPOIHBIX M OONIECTBEHHBIX IPOIECCOB M SIBICHUH; YMEHHE Paclo3Ha-
BaTh INPOSIBJICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE NMPUBOAWTH IPHUMEPH MaTeMaTHde-
CKHMX OTKPBITUMA POCCUIICKOM M MUPOBOI MaTeMaTHueCKOW HayKu

K 2.2. OcymiecTBisiTh TeX-
HOJIOTUYECKYI0  HAacTPOMKY
CHCTEM U PETYJIUPOBKY pado-
YHUX OPTaHOB.

Tpyoosoe socnumatue
- TOTOBHOCTH K TPYZy, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYA0IIO0HE;
Oxonozuueckoe gocnumanue
- yMeTh NPOTHO3MPOBATh HEOIArONPHUATHBIE KOJOTHYECKHE MOCIEICTBHS
HpeIIPUHIMAEMBIX AEHCTBHI, IPEIOTBPALIATh UX;
OBnajieHne YHHUBEPCAIbHBIMH y4eOHBIMH II03HABATEILHBIMU JEHCTBUSIMU:
a) 0a3oBble JIOrHYecKHe JAeiicTBUSI:
- CaMOCTOATENIFHO (hOPMYIUPOBATH U aKTYAIU3UPOBATH MPOOIEMy, paccMaT-
pHUBAThH €€ BCECTOPOHHE;
- OTpenensaTh e ACATeNbHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPUU HX JO-
CTHDKCHUS;
- BHOCUTH KOPPEKTHUBEI B ICSITEIIbHOCTD, OLICHUBATh COOTBETCTBHE PE3yJIbTa-
TOB IIEJISIM, OLICHUBATH PUCKH ITOCIICICTBHH JIEITEILHOCTH;
0) 0azoBbIe HCC/Ie0BaTeIbCKUE IeCTBHUSI:
- BJIaJICTh HaBBIKAMH y4eOHO-HCCIENOBATENHCKOW M MIPOEKTHOH AesATENbHO-
CTH, HABBIKAMH pa3pelIeHNs Mpodiiem;
- YMETh TIEPEHOCUTH 3HAHHUS B MO3HABATENBbHYIO M MPAKTHYECKYIO 00IacTH
JKU3HENEATEILHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;
OBnajieHNe YHHUBEPCATbHBIMI KOMMYHHKAaTHBHBIMU JICHCTBUSIMU:
a) odenune
- BJIaIeTh Pa3IMYHBIMU COCOOAMHM OOIIEHHS M B3aUMOACHCTBHS
0) coBMecTHAs 1eTeJIbHOCTh:
- KOOPAWHHUPOBATh W BBIIOIHATH Pa0OTY B YCIOBHSAX PEANTbHOTO, BUPTYallb-
HOT'O 1 KOMOMHHPOBAaHHOTO B3aUMOAEHCTBHS;
OBazicHHe YHUBEPCATBHBIME PETYIATUBHBIMH ICHCTBUSMHE:
a) CaMOOPraHU3aALMA:
- CaMOCTOATEIbHO OCYHICCTBJIATL IO3HABATCIIbHYIO ACATCIIbHOCTD, BbIABIATH
npoOJIeMBbl, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3amayl B 0Opa3oBa-
Te.]'ll;HOi’I JACATECIIBHOCTU U )KU3HCHHBIX CUTYallUAX,
- CaMOCTOSITENIbHO COCTABJATH IUIAH PEIICHHS MPOOJIEMBI C yYETOM HMEIO-
HIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH M TPEIMOYTEHHIA;
0) CAMOKOHTPOJIb:
- YMETh OIICHMBATh PHCKA H CBOEBPEMEHHO NPHUHHMATH PEIICHHS 110 UX
CHIDKCHUIO;

I1P6 4 ymeTh OonepHpOBaTh MOHATHAMHU: QYHKIUS, HEIPEPhIBHAS (YHKIIHS, TPOU3BOIHAS, TIEPBOOO-
pasHasi, ONpe/eTICHHBIH MHTErpal; yMeTb HaXOJUTh NMPOM3BOJHBIC IEMEHTApHBIX (DYHKLIMH, HC-
HOJIB3YSI CIPABOYHBIE MaTEPHAaNbl; MCCIENOBaTh B NMPOCTCHIINX Cily4asxX (yHKIMH Ha MOHOTOH-
HOCTB, HAXOJUTh HaHOOJIbIINE W HANMEHBIINE 3HAYEeHHsT QYHKINI; CTPONUTH rpad MKM MHOTOWICHOB
C HCIOJIL30BAHUEM arliapata MaTeMaTHYeCKOro aHalM3a; IPUMEHSATh MPOU3BOIHYIO IPH PEIICHUH
3a]a4 Ha JIBIDKCHUE; pellaTh NPaKTUKO-OPUEHTHPOBAHHbIC 3aJa4l Ha HAHOONbIINEe U HaUMEHBIINE
3HAYCHMs, Ha HAXOXKACHHE ITyTH, CKOPOCTU U YCKOPEHNS;

ITP6 6 ymeTsb pelarh TEKCTOBBIC 3a/ja4i PA3HBIX THIOB (B TOM YHCIIC HA IPOLCHTHI, A0JH U YacTH,
Ha JIBI)KCHHUE, PabOTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 3aJa4l M3 00JACTH YNPABICHUS JIMY-
HBIMH U CeMEHHBIMU (DHHAHCAMH); COCTABIISATH BHIPAXKCHUS, YPABHCHHS, HEPABCHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 33/1a4H, UCCIIEOBATh MOJIYyYCHHOE PEILICHHE U OLCHUBATH IPABIONOI00HOCTD PE3yiib-
TaToB;

IIP6 7 ymers omepupoBaTh IOHATHSAMH: CpeAHee apu(pMETH4ecKoe, MeluaHa, HauOoibllee U
HaMMEHbIIIee 3HAYCHUs, pa3Max, JUCHEPCHUs, CTaHNapTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKaTh, HHTEPIPETUPOBATH MH(GOPMALUIO, IIPECTABICHHYIO B TaOJIMIaxX, HA JUarpammax, rpa-
(uKax, OTPAXKAOIIYI0 CBOWCTBA PEAIbHBIX MPOLIECCOB U SIBJICHMIT; MpenCcTaBIATh HHYOPMALHIO C
MOMOIIBIO TaOJNHIl U AUArPaMM; HCCIIEA0BaTh CTATHCTUYECKHE JIAHHBIE, B TOM YHCIIE ¢ MPHMEHEHH-
eM TpadUuecKiX METO/IOB 1 JIEKTPOHHBIX CPE/ICTB;

ITP6 13 ymeTb onepupoBaTh NOHATHSMH: MPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT, KOOP/IMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE MPOM3BEACHHE, YTOJI MKy BEKTOPAMH, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA Ha YHCIIO; HAXOAUTH C MOMOIIBIO H3yUeHHBIX ()OPMYIT KOOPAMHATHI Cepeau-
HBI OTPE3Ka, PACCTOSTHUE MEXY ABYMsI TOUKAMHU;

IIPy 2 ymeTh onepupoBaTh MOHATHUSIMU: MHOXECTBO, TIOJIMHOXKECTBO, ONEpallMK HaJl MHOXKECTBAMH;
YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOXKECTBEHHBIN anmapaT JUisl OIHCAHUS PealbHBIX MPOLECCOB U
SIBJICHUH NP PEILICHHUH 3a/1a4, B TOM YHCIIE U3 APYTHX Y4eOHBIX MPEAMETOB;

ITPy 6 ymeTh CBOOOIHO ONEpHpOBaTh MOHATHAMM: CTEHCHb C LIEJIBIM MOKa3aTelieM, KOpeHb HaTy-
paJbHOW CTEIeHH, CTENCHb C palHOHAIbHBIM IOKa3aTelieM, CTENeHb C NeHCTBUTENBHBIM (Belle-
CTBEHHBIM) TIOKa3aTesieM, Jorapiudm yrcna, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YHCIIA;

IIPy 7 yMeTh onepupoBaTh MOHATUSIMU: TOXKIECTBO, TOXKACCTBEHHOE MPE0Opa3oBaHue, ypaBHEHHE,
HEPaBeHCTBO, CHUCTEMa YPAaBHEHHH M HEPaBEHCTB, PaBHOCHILHOCTh YPaBHEHHH, HEPAaBEHCTB U CH-
CTeM, palHOHAJIbHBIC, HPPaLOHANbHbIC, MTOKa3aTelbHbIe, CTENEHHbIE, JorapupMUUecKue, TPHUro-
HOMETPHYECKHE YPaBHEHHs, HEPABCHCTBA M CHCTEMBI; YMEHHE PEILIaTh YPaBHEHHs, HEPABEHCTBA U
CHCTEMBI C HOMOIIBIO PAa3JIMYHBIX MPHEMOB; PelIaTh YPaBHEHHs, HEPABEHCTBA M CHCTEMBI C Mapa-
METPOM; NIPUMEHSTh YPaBHEHHs, HEPABEHCTBA, HX CHCTEMBI Ui PEIICHHs MaTeMaTHYeCKUX 3a1a4 U
3a/1a4 U3 Pa3INYHBIX 00NacTeil HayKu U pealbHOIl )KU3HH;

ITPy 8 ymeTh CBOOOJHO OomepupoBaTh MOHATHAME: Tpaduk GyHKIMHU, oOpaTHast HYHKIMS, KOMIIO3HU-
s GyHKUMH, TuHeliHas QYHKIMS, KBagpaTuuHas QYHKIMsI, CTeleHHas GYHKIUS C LeIbIM MoKa3a-
TeNieM, TPUrOHOMeTpuueckne (HYHKINH, 0OpaTHbIe TPUTOHOMeTpHYeckre (QYHKIMHU, OKa3aTeabHast
U norapupmudeckas QYHKIHMU, YMEHHE CTPOUTH Ipadyku (YHKUHUH, BBIIONHITH NPeoOpa3oBaHUs
rpa¢ukoB (YHKIMI; YMEHHE UCHOJIb30BaTh Ipaduky (PYHKUMH JUIs H3YUYEHUs! IPOLIECCOB M 3aBUCH-
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MOCTEeH IIpU penIeHur 3agad M3 JPYTuX y4eOHBIX NMPEAMETOB M U3 pealbHOHM XKM3HU, BBIPAXKATb
(dopMyslaMH 3aBUCHUMOCTH MEXIy BEIMYMHAMHU; YMEHHE CBOOOIHO ONEpHPOBATh HOHATUSIMU: YeT-
HOCTb (DyHKIUH, HEPUOTUYHOCTh (YHKIMH, OIPAHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (BYHKIIHH,
9KCTpeMyM (GYHKLMH, HauOoJbluee ¥ HaUMEHbIee 3HaueHHs (yHKIMM HAa HPOMEXYTKE; yMCHHE
MPOBOJUTH HCCIIEOBaHUE (DYHKIUM; yMEHHE HCIONB30BaTh CBOICTBA M rpaduku QyHKIUHA s
pelIeHus ypaBHEHUI, HepaBeHCTB | 3a7ad C IapaMeTpaMy; H300pakaTh Ha KOOPAWHATHOM ILTOCKO-
CTH MHOXECTBA PELICHHH ypaBHEHUH, HEPABEHCTB U MX CHCTEM;

Py 9 ymers cBOOOIHO OIEpHpPOBAThH MOHATHSIMH: ITOCIENOBATENBEHOCT, apHpMeTHdecKas Ipo-
rpeccus, reoMeTpudecKkas Iporpeccus, OeckOHEYHO yOBIBaIOIash IeOMeTpHYecKas INPOTPeccHs;
yMEHHE 33]1aBaTh M0CIEA0BATEIbHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (GOpMYII;

ITPy 10 ymeTb oniepupoBaTh MOHATHAMH: HEIPEPBHIBHOCTh (DYHKIIMH, aCHMITOTHI Ipaduka (HyHKIHH,
nepBasi ¥ BTOpasi MPOU3BOAHAs (YHKIMH, T€OMETPUUECKUl U (PU3HUECKUil CMBICI MPOU3BOAHOM,
nepBooOpasHasi, ONpeIeICHHbIH HHTErpall; YMEHHE HAXOUT aCUMITOTHI rpaduka (GYHKIMN; yMEHHE
BBIYHCIIITH IPOM3BOIHBIE CyMMBI, NPOWU3BEICHNUS, YaCTHOTO M KOMIO3UINH (DYHKIMH, HAXOIWUThH
YpaBHEHHE KacaTeNbHOU K rpaduky (YHKIHH; yMEHHE HCIIOIb30BaTh MPOU3BOJHYIO I HCCIIENO-
BaHUs (QYHKIHMH, U1 HAXOXKACHHS HAMIy4IIero pelieHus B MPUKIAIHBIX, B TOM YHCIE COLHAIbHO-
SKOHOMHMYECKHX M (M3MUECKHX 3a/adax, Uil ONpeeeHHs] CKOPOCTH U YCKOPEHHS; HaXOHUTh IUIO-
maau 1 006eMbl GUTYp C TTOMOIIBI0 HHTErpaja; IPUBOIUTH IIPAMEPH] MATEMAaTHIECKOTO MOJIEIHPO-
BaHUS C MOMOIIBI0 T HepeHINANbHBIX YPaBHCHUH;

IIPy 15 ymers cBOOOAHO ONEPHUPOBATH MOHATHAMU: IUIOIIAAL (BUTYPBI, 00bEeM (UTYPBI, BEIUUYMHA
yTJ1a, pacCTOSHUE OT TOYKH [0 IIIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMH, PACCTOSHUE MEXKIY ILIOC-
KOCTSIMH, IIOIIAIb chepsl, IIIOIas IIOBEPXHOCTH MUPAaMUIBI, IPU3MBL, KOHYyCa, IIHHAPA, 00beM
Ky0a, pSIMOYTOJIIFHOTO MapalleNieNuieaa, MTUPaMuIbl, TIPU3MbL, HWIHHAPA, KOHYyCa, I1apa; YMEHUE
HaXOAUTh OTHOLIEHHE 00BEMOB ITOJOOHBIX (HTYD;

ITP16y ymeTb CBOOOIHO OMEpUpPOBATh NOHATHSIMH: JIBIKEHHE, ITapaUIeIIbHBIN IEPEeHOC, CHMMETPHS
Ha IUIOCKOCTH ¥ B IIPOCTPAHCTBE, IIOBOPOT, peoOpa3oBaHue MoJo0us, oJ00HbIe (GUTYypHI; yMEHUE
pacro3HaBaTh paBHBIE W TMOAOOHBIE (PUTYpHI, B TOM 4YHCIE B NPUPOJE, HCKYCCTBE, apXUTEKTYDE;
YMEHHE HCHOIb30BaTh TEOMETPHIECKIE OTHOIICHHUS, HAXOANTh T€OMETPHIECKHIE BETMIUHBI (JUTHHA,
YTOII, TIOIa b, 00BEM) MPH PEIICHNH 33/1a9 U3 APYTUX yIeOHBIX MPEAMETOB U U3 PeaNnbHOH XKU3HH,
Py 17 ymeTs cBOOOJHO OTEpUpPOBATH MOHATHAMHE: MPSMOYTOJBHAS CHCTEMa KOOPJHMHAT, BEKTOD,
KOOPAMHATHI TOUKH, KOOPANHATHI BEKTOPa, CyMMa BEKTOPOB, MPOM3BEACHHE BEKTOPA Ha YHCIIO, pas-
JIO)KEHHE BeKTopa Mo 0asucy, CKASIPHOE MPOW3BEICHHUE, BEKTOPHOE MPOU3BEICHUE, YroJl MEXIY
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIA M KOOPJMHATHBIA METOM JUIS PEIICHHs] FeOMeTpHye-
CKHX 3aJa4 ¥ 3a1ad JPYrux y4eOHBIX NMPEAMETOB; ONEPHPOBAThH IMOHATHAMM: MaTpuna 2x2 u 3x3,
OTIPEAENUTENh MAaTPHIIBI, TEOMETPUIECKUI CMBICIT ONPEIeITHTENS;

ITPy 18 ymeTs MOJETHPOBATH peanbHBIE CUTYaI[MH HA S3bIK€ MATEMATHKH; COCTABIIAThH BHIPAXKESHUS,
YpaBHEHHSI, HEPABEHCTBA M MX CHCTEMBI TI0 YCIOBHUIO 3a/[adl, NCCIEA0BAThH IIOCTPOSHHBIE MOJEIH C
HCTIOB30BAHHEM allllapaTa anreOpsl, HHTEPIPETHPOBATh MOTyYeHHBIH pe3yIbTaT; CTPOUTH MaTeMa-
TUYECKHUE MOJACIU C MOMOUIBIO IT€COMETPUIECCKUX MIOHATHH U BCJIMYMH, pC€IIaTh CBA3AHHBIC C HUMH
MNPaKTUYCCKUE 3aJa4vyu; COCTaBJIATH BEPOATHOCTHYIO MOACIbL U HHTCPIPETUPOBATH l'lOJ'[y‘leHHin’I
pe3yNbTaT; peliaTh NPUKIAJHbIC 3aadll CPEACTBaMH MAaTeMaTH4eCKOro aHaiu3a, B TOM YHCIE CO-
[IMAJIBHO-9KOHOMUYECKOT0 U (PU3MYECKOTO XapaKTepa;

IIPy 19 ymenne BbIOHpaTh IMOIXOMAMIMI METOA IJIS PEIICHMS 3aJadd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHK! B W3y4YEHHH IPHPOIHBIX M OOMIECTBEHHBIX IPOIECCOB M SBJICHUH; YMEHHE Paclo3Ha-
BaTh INPOSIBJICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE MPUBOAMTH IMPHMEPHI MaTeMaTHUe-
CKHX OTKPBITHI pOCCUNCKOM U MHUPOBOW MaTeMaTH4eCKON HayKu

IIK 2.4. BoINOJaHATH TOPOXK-
HO-CTPOUTENbHBIE  PaboTHI,
co0Oiroas TeXHHYECKUE Tpe-
OoBaHMsi ¥ 0e30IacHOCTh

Fpaofcdaﬁcxoe socnumanue

- YMCHUEC BSaHMOHGﬁCTBOBaTb C COUHaJIbHBIMU HHCTUTYTaMHU B COOTBET-
CTBHHU C UX q)yHKLLI/IS[MI/l M HAa3HAYCHUCM,

Dcememuueckoe socnumanue

ITP6 4 ymeTh onepupoBaTh NOHATHAMU: QYHKIMSI, HEIpepbIBHAS (QyHKIMS, TPOU3BOIHAS, IEPBOOO-
pasHasi, ONpEeACNeHHBIII MHTErpaji; yMeTb HaXOIWTh MPOHM3BOJHBIC DJIEMEHTAPHBIX (QYHKLUM, HC-
HOJIB3Ysl CIIPABOYHBIC MAaTepPHabl; MCCIENOBaTh B MPOCTEHIIMX Cilydasx (YHKIUM Ha MOHOTOH-
HOCTb, HAXOJMTh HAUOOJIBIIIME U HAUMEHbLINE 3HaYeHUsI PYHKUMH; CTPOUTH Tpa UKy MHOTOUJICHOB
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IpOU3BOJACTBA

- TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KaYECTBA TBOPUECKOH TMYHOCTH
Tpyoosoe socnumatue
- TOTOBHOCTb K AKTMBHOH [E€ATEIBHOCTU TEXHOJIOTMYECKONW M COLUAIbHOU
HaNpaBJICHHOCTH, CHOCOOHOCTh WHHULMHPOBATH, IUIAHUPOBATh M CAMOCTOS-
TEJIbHO BBIMIOJIHATH TaKyIO AESITEIbHOCTD;
Oxonozuueckoe gocnumarnue
- He IPUHUMATh JIeHCTBUS, IPUHOCAIIUE BpE OKpYXKarollel cpene;
- YMETh MPOTHO3MPOBATh HEOJIATONPUITHBIC SKOJOTHYECKHE MOCIEICTBHS
MpeANPUHUMAEMBIX IeWCTBUN, TPEIOTBPAIIATh UX.
OBazicHUe yHUBEPCAIBHBIMY y4eOHBIMH O3HABATEIbHBIMU JICHCTBUSIMHU:
a) 0a3oBble JOrHYecKue AeiicTBUA:
- OMpenensaTh LeNH AeATeNbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUU UX JO-
CTH)KEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMaTPUBAEMBIX SIBIICHH-
X
- BHOCUTh KOPPEKTUBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3yJIbTa-
TOB LIEJISIM, OLICHMBATh PUCKH TOCIICACTBUH ACATEIFHOCTH;
- pa3BUBATh KPEAaTHBHOE MBIIUICHHE TIPH PELICHUH KHU3HEHHBIX IPOOIIeM
0) 0azoBbIe HCCJIEA0BATEIbCKHE IHCTBHUSI:
- aHAJM3UPOBATH MOJIYYECHHBIC B XOJ€ PEIICHHS 33/1a4l Pe3yIbTaThl, KPUTH-
YECKU OLIEHUBATh UX JIOCTOBEPHOCTbH, IMPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;
- YMETh TICPCHOCUTH 3HAHHUS B MO3HABATCIBHYIO U MPAKTHYCCKYIO 00IaCTH
JKU3HECATEIbHOCTH;
- TaBaTh OIICHKY HOBBIM CHUTYAIIUsAM, OIICHUBAThH IPHOOPETEHHBIN OIIBIT;
- YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;
OBazicHHe YHUBEPCATEHBIMA KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:
a) odImenune
- BIIAJIETh Pa3JIMYHBIMHU CIIOCOOaMU OOIIEHNS U B3aMMOICHCTBHS
0) coBMecTHAas 1eSITeJIbHOCTh:
- IOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U UHIAVBHLY aTbHON
paboTsI;
- KOOPJMHHUPOBATh U BBIMOJNHATh PA0OTY B YCIOBHUAX PEATbHOTO, BUPTYalb-
HOT'O 1 KOMOMHHPOBAaHHOTO B3aUMOAEHCTBHS;
OBazicHHE YHUBEPCATBHBIMY PETYJIATUBHBIMHA JICHCTBUSIMH:
a) CaMOOPraHU3aALMA:
- CaMOCTOSITEIEHO COCTaBJIATH IUIAaH PEUICHUS MPOOJIEMBI C YYETOM HMEFO-
IAXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAMOUTCHHIA;
- J1aBaTh OLIEHKY HOBBIM CHUTYaIUsIM; CIIOCOOCTBOBAaTh (bOpMHpOBaHl/IlO u
IPOSIBJICHUIO LIMPOKOH 3pyIULIMU B Pa3HBIX O0ONACTAX 3HAHWH, MOCTOSHHO
TMOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH yPOBEHB;
0) CAMOKOHTPOJIb:
- HCTIOJIE30BaTh PUEMBI peIeKCHH TS OLIEHKH CUTYaluH, BEIOOpa BEPHOTO
peleHus;
- YMETh OIICHMBATh PHCKA H CBOEBPEMEHHO NPHUHHMATh PEIICHHS 110 UX
CHW)KCHHUIO;
B) SMOIMOHAIBHBIN WHTEJIEKT, IPEANoaraoniui copMUpOBaHHOCTD:
- COIMAJIbHBIX HABBIKOB, BKJIIOYAKOIIHUX CHOCO6HOCT]> BBICTpanBaTb OTHOLIC-
HUSL C JOPYTHMHU JIOJbMHM, 3a00THUTHCS, MPOSBIATH MHTEPEC M pa3pemarb

C HMCIOJIL30BAaHUEM alllaparta MaTeMaTHYECKOrO aHalM3a; IPUMEHSATh MPOU3BOIAHYIO IPH PEIICHUH
3a/1a4 Ha JBM)KCHUE; PEIIaTh IPAKTHKO-OPHEHTHPOBAHHbBIC 3a1aul Ha HANOOJIbIINE U HAUMEHBIINE
3HAa4YeHHUs, HA HAXOXKJICHHE ITyTH, CKOPOCTH M YCKOPEHHUS;

IIP6 5 ymers omnepupoBaTh HOHATHSAMH: paljMOHaibHAs (YHKIMS, NOKazaTenbHas (QyHKUMS, cTe-
neHHast QyHKIWMs, orapudmudeckas QyHKIMs, TPUTOHOMETprYecKie (QYHKIMH, oOpaTHble (YHK-
I[UX; YMEHHUE CTPOUTDH IpaMKU N3y4YEeHHBIX (DYHKIMH, UCIONB30BaTh TPadUKH IIPH MU3YUISHUH HPO-
L[ECCOB M 3aBUCHMOCTEH, P pelIeHnH 3a/1ad U3 APYyTUX YIeOHBIX IPeIMETOB H 3a1ad U3 PeIbHOH
JKH3HU; BBIpaXKaTh ()OPMYJIaMH 3aBUCHMOCTH MEXIY BEJIMYHHAMU;

I1P6 6 ymeTs penrath TEKCTOBBIE 331aud Pa3HBIX THIOB (B TOM YHCIIE HA IPOIEHTHI, JOIU U YacTH,
Ha JIBI)KEHHE, PadOTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 3aa4l M3 00JACTH YNPABICHUS JIMY-
HBIMH U CeMEHHBIMU (DHHAHCAMH); COCTABIIATDH BHIPAXKCHHUS, YPABHEHHS, HEPABEHCTBA M UX CUCTEMbI
[0 YCJIOBHIO 33/1a4M, UCCIIEIOBATh MOJTYyYEHHOE PEIICHHE M OLIEHUBATH MPABIONOJI00HOCTh PE3YIlb-
TaToB;

IIP6 9 ymeTp omepupoBaTh HOHATHAME: TOUYKA, MpsMasi, INIOCKOCTh, MMPOCTPAHCTBO, ABYTPAHHBIH
YTOJI, CKPEIIMBAIOIIHECS MPSIMBIE, MAapaUIeIbHOCTD U MEPIIEHIUKYJIIPHOCTD MPSIMBIX M ITIOCKOCTEH,
YTOJI MKy IPSIMBIMH, YTOJI MEXKIy IIPSIMOH M INIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMHU, PACCTOSTHHE
OTTOYKH JIO IUIOCKOCTH, PACCTOSIHHUE MEXIYy NMPSMBIMHU, PACCTOSHHE MEXIY IUIOCKOCTSIMH; yMEHHUE
UCIOJIb30BaTh MPH PEIICHUU 3a]a4 W3Y4eHHbIe (akThl U TEOPEMbl INIAHUMETPHH; YMCHUE OLCHH-
BaTh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

ITP6 10 ymerb onepupoBaTh HOHSATUSIMH: MHOTOTPAaHHHK, CEYCHHE MHOTOTpaHHUKa, Ky0, mapasie-
JeNUIes, MpusMa, nupamuia, Gurypa ¥ MOBEPXHOCTh BpAlleHUs, LIIMHIP, KOHYC, Iap, cdepa,
ceyeHuss (QUrypbl BpalleHHs, IUIOCKOCTh, Kacaromascst cdepsl, IMINHIpA, KOHYca, IUIOMAAb II0-
BEPXHOCTH MHPaMUJIBI, IPU3MBI, KOHYyCa, IIMINHIPA, IUIOManb chepbl, 00beM Ky0a, IpsIMOYToIbHO-
ro Mapajulelienuea, THPaMyIbl, IPU3MBI, IIHHAPA, KOHYca, IIapa; yMeHHue U300pakaTb MHOTO-
T'PaHHHMKHU U TIOBEPXHOCTH BPAIIECHHsI, X CEYEHHS OT PYKH, C TIOMOLIBIO YEPTEIKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPE/CTB; YMEHHE PAcCIIO3HABaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE PAacllo3Ha-
BaTh NPaBUIbHBIC MHOTOIPAHHHUKHY;

IIP6 12 ymeTb BBIYUCIATH TEOMETPHUYECKUE BEIMYMHBI (JUTMHA, YTOJI, TUIOMIaab, 00beM, IUIOMAAb
MOBEPXHOCTH), UCIIOJIb3Ys H3y4YEHHBIC (OPMYJIBI 1 METOIBI;

I1P6 14 ymers BBIOMpATh MOAXOASNINNA HU3YIEHHBIA METO JJIsl PEIICHHs 3a1auH, paclio3HaBaTh Ma-
TeMaTH4yeckue (HakTbl ¥ MaTeMaTHYECKHUE MO B IIPUPOJHBIX M OOLIECTBEHHBIX SIBJICHHUSX, B HC-
KyCCTBE; YMEHHE NPHBOJHUTH MPUMEPhl MaTEMaTHYECKUX OTKPBITHH POCCHIICKOW M MHPOBOIl Mare-
MaTHYECKOH HayKH;

Py 1 ymeTb onepupoBaTh MOHATHSAMHM: OIpeJeieHHe, akcuoMa, TeopeMa, CIIeICTBUE, CBOHCTBO,
NPHU3HAK, JI0KA3aTelbCTBO, PABHOCHIbHBIE (OPMYIMPOBKH; yMeHHE (OpMyIHpoBaTh 0OpaTHOE U
HPOTHBOIOJIOKHOE YTBEPXKICHHE, IPUBOAUTH IPUMEPHl U KOHTPIPUMEpHI, HCIIOJIb30BaTh METO[
MaTeMaTH4eCcKON HHIYKIMH; IPOBOIUTH JOKAa3aTe/IbHBIE PACCYKACHMUS P PEIICHUH 3a/1a4, OLCHH-
BaTh JIOTHYECKYIO TPABUILHOCTD PacCy KICHHI;

ITPy 8 ymeTh cBOOOJHO OmepupoBaTh MOHATHAME: Tpaduk GyHKIMHU, oOpaTHast HYHKIMS, KOMIIO3HU-
s GyHKUMH, TuHeliHas QYHKIMS, KBagpaTuuHas QYHKIMs, CTereHHas QyHKIUs C HelbIM IToKa3a-
TeJeM, TPUTOHOMETPHUYECKHE DYHKIIUH, OOpaTHbIC TPUTOHOMETPHUCECKHE (YHKIMH, MTOKa3aTeIbHAas
U norapupmudeckas QYHKIHMU, YMEHHE CTPOUTH Ipaduku (YHKUHUH, BBIMONHITH NPeoOpa3oBaHUs
rpadukoB QYHKIHHA; YMEHHE UCIIONB30BaTh rpaduku GyHKIHMIT IS H3y4eHHUsI TIPOLIECCOB U 3aBUCH-
MOCTEeH NMpH PEIICHHH 337a4 U3 APYTUX y4eOHBIX MPEIMETOB M M3 PealbHOW JKM3HH; BBIPAXaTh
(dbopMyaMH 3aBUCHMOCTH MEXIy BEIMYMHAMH; YMEHHE CBOGOIHO OMEPHPOBATH HOHATUSIMU: Y€T-
HOCTh (YHKIUH, HEPUOTUIHOCTh (YHKIMH, OIPAHMYEHHOCTh (PYHKIHUHM, MOHOTOHHOCTh (DYHKIIHH,
9KCTpeMyM (GYHKIWH, HauOoNbllee U HaUMEHblIee 3HAaueHUs (QYHKIMM HA MPOMEXYTKE; YMEHHE
IPOBOJUTH HCCIeI0BaHNe (YHKIMH; YMCHHE HCIIONIb30BaTh CBOMCTBAa M TpadMku (YHKIMH s
pelieHysl ypaBHEHUi, HEPaBEeHCTB | 3a/ia4 C MapamMeTpaMu; U300paxxaTb Ha KOOPIMHATHOM IIOCKO-
CTH MHOXKECTBA PEUICHUH YPaBHEHUH, HEPABEHCTB U UX CUCTEM;
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KOH(Q)IUKTEI

Py 9 ymers cBOOOIHO OIEpHpPOBaThH MOHATHSIMU: IIOCIEAOBATENBEHOCTh, apHpMeTHIecKas Ipo-
rpeccus, reoMeTpH4eckas Mporpeccus, OCCKOHEYHO YOBIBAIOLIAs TI€OMETPHYECKas MPOrpeccus;
YMEHHE 3a]1aBaTh II0CIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HhOpMyI;

ITPy 10 ymeTb onepupoBaTh MOHATHAMH: HEIPEPHIBHOCTh (DYHKIIMH, aCHMITOTHI Ipaduka HyHKIHH,
nepBas ¥ BTOpas MPOU3BOJHAS (YHKIMH, TEOMETPUYECKHI M (DM3HUCCKHH CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONpeeNIeHHbIH HHTErpall; yMEeHHe HaXOAUT aCHMIITOTHI rpadrka QyHKIMN; yMEHHE
BBIYHCIIITH IPOM3BOIHBIE CyMMBI, NPOW3BEICHNUS, YaCTHOTO M KOMHO3UIWH (DYHKIMH, HAXOIWUThH
YpaBHEHHE KacaTeNbHOU K rpaduKy (QYHKIHH; yMEHHE HCIIOIb30BaTh MPONU3BOJHYIO I HCCIIENO-
BaHU (QYHKIWH, U HAXOXKAEHWs HAMIydIIero pelieHus B MPHUKIAJHBIX, B TOM YHCJIE COLHAIBHO-
9KOHOMHYECKHX M (PU3MYECKUX 3a]a4ax, Il ONpPENEICHUs] CKOPOCTH M YCKOPEHUS; HAXOAUTh IUIO-
magu 1 00beMbl GUryp ¢ MOMOLIBIO HHTErPana; MPUBOJUTH IPUMEPHl MATEMAaTHYECKOT0 MOJIEINPO-
BaHUs C MOMOIIbIO T HepeHINANTBHBIX YPaBHEHHIA;

TPy 14 ymeTh CBOOOAHO ONEpUPOBATH MOHATHAMMU: TOUKA, IpsAMas, IIIOCKOCTh, IPOCTPAHCTBO, OT-
PE30K, JIyd, IUNIOCKHH yTOJI, ABYIPaHHBIH yroj, TPEXTPaHHBIH YToj, MepeceKaromuecs, mapamielb-
HBIE U CKPEIIMBAIOIINECS MPSIMBIC, TAPALIEIEHOCTh M NEPIECHIUKYJIIPHOCTD NIPSIMBIX U INIOCKOCTEH,
YTOJI MEXIy HPSIMBIMH, YTOJ MEXAY NPSMOH M INIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMH; YMEHHE
HCIIOJB30BATh TIPH PEILICHHUH 3a/a4d M3y4eHHbIE (aKThl M TEOPEMbI IUIAHUMETPUH; YMEHHE OLCHHU-
BaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MUPE; YMEHHE ONEPUPOBATH IMOHATUSIMH: MHOTOTPAaHHHUK,
CeYeHHEe MHOTOIPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHMK, IPU3Ma, MUPaMKAa, GUrypa 1 HOBEPXHOCTh
BpAlleHMs, WIMHADP, KOHYyC, map, cdepa, pasBepTKa MOBEPXHOCTH, CEYCHHs] KOHyca M IMIMHAPA,
napajuleNbHble OCH WM OCHOBAaHHMIO, CCYCHME Ilapa, IUIOCKOCTh, Kacarouasics cepbl, UIMHIpa,
KOHYyCa; YMEHHE CTPOUTH CEUYCHHE MHOTOIPaHHHKA, W300paXkaTh MHOTOTPaHHUKH, (HUTYpHI M HO-
BEPXHOCTH BpAIIEHHSI, UX CEUCHUs, B TOM YHCIIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE IIPU-
MEHSTH CBOWCTBA T€OMETPUIECKHX (UTYP, CAMOCTOSTENILHO (hOPMYIMPOBATE ONpPEIeIeHHs H3ydae-
MBIX (QUTYp, BBIIBHTAaTh THUIOTE3Bl O CBOMCTBAaX M MPH3HAKAX I'€OMETPHUUYECKUX (HUIYp, 0OOCHOBBHI-
BaTh WJIM ONPOBEPraTh UX; yMEHHE NPOBOAUTH KJacCH(UKANUIO (GUTYp IO pa3yIMuHbIM MpU3HAKaM,
BBITOJIHATE HEOOXOAUMBIE TOTIOTHUTENIBHBIE TOCTPOCHHUS;

Py 15 ymeTs cBOOOTHO ONEPUPOBATH MOHATHAMH: TUIOMANs UTYPEI, 00BeM (QUTYpHI, BETHYNHA
yIJia, pacCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSHUE MEX/Y NMPSMBIMH, PACCTOSHUE MEXIY ILIOC-
KOCTSIMH, IUIOLIa/b cepbl, UION[aab HOBEPXHOCTH MUPAMHIBI, TIPU3MBI, KOHYCa, LIINHIpA, 00BeM
Ky0a, MpSIMOYTOJILHOTO TapalieNienuIeaa, TUPaMuIbl, TIPU3MBI, IIMHAPa, KOHYCa, apa; YMEeHHe
HaXOJAUTh OTHOLIEHHE 00BEMOB MOJJOOHBIX GHTYD;

[Py 16 ymeTb CBOOOJHO ONMEpUpPOBATh HMOHATHAMU: JBHKEHHE, MapauIeJbHBIN EpPeHOC, CUMMET-
pHs Ha IUIOCKOCTH W B NPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe MOA0OHs, MONOOHBIE (HIYpHI;
YMEHHE Paclio3HaBaTh paBHbIC U MOJOOHBIC (GUTYPHI, B TOM YHCJIE B IIPUPOJIE, HCKYCCTBE, apXUTEK-
Type; YMEHHE HCIOJb30BaTh FE€OMETPHYECKHE OTHOIICHHUS, HAXOJUTh F€OMETPUYECKHE BEIHYHHBI
(nnuHA, yrom, IIomans, 00seM) IPH PEUICHNH 3aa4 U3 IPyTUX y4eOHBIX IPEIMETOB H U3 peaTbHOM
JKHU3HH;

ITPy 18 ymeTh MOeIMpOBaTh peajbHble CUTYallH Ha SI3bIKe MAaTEMaTHKH; COCTaBIISATh BHIPAKESHUS,
YpaBHEHHS], HEPABEHCTBA M MX CHCTEMBI T10 YCIOBHUIO 3a/laul, UCCICA0BAThH MIOCTPOCHHBIE MOJECIH C
HCIIONIb30BAaHUEM allapara aareOpsl, HHTEPIPETUPOBATh MOyUYSHHBIH Pe3yNbTaT; CTPOUTh MaTeMa-
TUYECKHUE MOJCIM C MOMOUIBIO T€COMETPUIECKUX MOHATHH U BCJIMYMH, pelIaTh CBA3aHHBIC C HUMHU
NPAKTHYECKUE 3a/ladM; COCTABIIATH BEPOSTHOCTHYIO MOJEIb M HHTEPIPETHPOBATH IIOMYYCHHBIN
pe3yJIbTaT; peliaTh NPHKIAIHbIC 3aa4d CPeCTBAMH MaTEMaTHYECKOro aHalM3a, B TOM YHCIE CO-
[MAJIbHO-9KOHOMHYECKOT0 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. Anredpanyeckas U TPUTOHOMETpUYecKast (POPMbI 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. [IpuMeHeHre KOMIUIEKCHBIX YHCEN NIl perieHus] PU3NYecKuX U reoMeTpude-
CKHX 3a/1a4.

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

YpaBHeHUs M HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOpEHb ypaBHeHHUs. PaBHoO-
CUJIbHBIE YPAaBHEHMS 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-
cneacTBus. PaBHOCWIIbHBIE HEPABEHCTBA. MHOTOWIEHBI OT OJJHOM MEPEMEHHOM. [[enenre MHOro-
YJieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema be3y. MHorousieHsl ¢ 1eNbIMU KO3 PUITUESHTaAMHU.
Teopema Buera. [IpeoOpa3oBanusi YUCIOBBIX BBIPAXKEHH, COIEPKAIINUX CTETICHH U KOPHH.

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

OcHoBHbBIe TpuroHometpudeckue dopmyibl. [IpeobpaszoBanrue TPUTOHOMETPUUYECKUX BBI-
paxkeHul. PemeHne TpUroHOMETpUYECKUX ypaBHEHUN. PellieHne cucTeM JIMHEHHBIX YPaBHCHUM.
OTO0p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUN C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYIKHO-
cTU. PellleHre TpUrOHOMETPUYECKUX HEpaBEHCTB. (OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEIbHBIX
1 JiorapupMuyueckux HepaBeHCTB. OCHOBHBIC METOJbI PEIICHUS] UPPAIIMOHAIBHBIX HEPaBEHCTB.
OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM U COBOKYIHOCTEN palliOHAIbHBIX, UpPAllMOHATBHBIX, TOKA-
3aTeNbHBIX U JIOTApU(DMHUUECKUX YPABHCHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMu. MaTpuiia CUCTEMBI JIMHENHBIX ypaB-
HeHuit. OnpeenuTenb MaTPUILbl 2X2, ero TeOMETPUUYECKUI CMBICT U CBOMCTBA, BRIYUCICHHUE €TI0
3HAYEHUsI, IPUMEHEHUE ONPEACTUTENS Il PEIICHUS] CUCTEMBI JIMHEWHBIX ypaBHEHUU. Pemenue
NPUKJIAJHBIX 3324 ¢ TOMOILIBIO CUCTEMBbI JIMHENHBIX ypaBHeHUH. McciienoBaHne nOCTpOSHHOM
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 MaTEeMaTHMYECKHUX 3a/]ad U 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 omnpezaesneHnus U MHOXECTBO 3HaueHUd ¢yHkuumu. 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 xomnosunuu GyHkuuid. I'eomerpruueckue odpasbl
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 1 rpa¢uk. CBoiicTBa U rpadUK KOPHS N-0il CTeNEeHN Kak (PyHKIMK OOpaTHOM 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. [ paduueckrie MeTo bl peleH s 3a1a4 C apaMeTpamH.

Tpuronomerpuueckasi OKpyKHOCTb, ONPEEICHHE TPUTOHOMETPUYECKUX (DYHKLUUN YUCIIO-
BOTO apryMeHTa. TpuUroHOMeTpuueckue (pyHKIHHU, UX CBOMCTBA M Trpaduku. DyHKIIMOHAIbHbIE
3aBHCHMOCTH B peabHbIX MpoLeccax U ABJIeHUsX. [’ paQuku peanbHbIX 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 MOCIIEN0BaTSIbHOCTEH. MeTol MaTeMaTHIYECKOU
MHAYKIUU. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIEA0BATENLHOCTH. VIcTOpHsa BOSHUKHOBEHUS Ma-
TEMaTHYECKOr0 aHaIM3a KaK aHajin3a OECKOHEYHO MaJIbIX.

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

HenpepbiBHble pyHKIIMU U UX cBoiicTBa. Touku paspbiBa. ACUMOTOTHI IpadUKOB (PYHKIIHIA.
CpoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3Ke. MeToJl MHTEPBAJIOB JJISi PEIICHUS HEPABEHCTB.
[IpumeHeHne CBOWCTB HEMpephIBHBIX (YHKIUMN AJsi pemieHus 3anad. llepas u BTOpasi mpowus-
BoAHble (pyHKIMU. OnpeaeneHue, TeoMeTpPUUECKU 1 GU3NYECKU CMBICH MPOU3BOAHOU. YpaB-
HEHHue KacaTeiabHOU K rpaduky ¢pyHkuuu. [IpousBoansie anemenTapubix GyHkiuil. [IponsBoanas
CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3HIINN (YHKITHIA.

[TpumeHeHue MporU3BOIHON K MCCIIEOBAHUIO (DYHKIIMII HA MOHOTOHHOCTD

U KcTpemMyMbl. HaxokaeHue HamOoNbLIEro M HAaMMEHBIIETO 3HAYEHH HenmpephIBHOU
(GYyHKIIMM Ha OTpPE3KeE.

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

WM TpapuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. I[lepBooOpa3Hbie 3IEMEHTapHBIX
¢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! pemienuit nugdepeHunanbHbIX ypaBHEHUH. MaremaTHueckoe MOJEIMpPOBaHUE
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 aliapara Jijisi ONMKMCaHUs peajbHbIX MPOILIECCOB U SIB-
JICHUHW, TIPU PEUICHUN 3a/lad U3 APYruxX y4eOHbIX mpeameToB. OnpeneneHue, TeopeMa, CBOUCTBO
MaTeMaTHYeCKOro 00BbeKTa, CJIC/ICTBHE, I0Ka3aTeIbCTBO, PABHOCHIHHBIC YPAaBHCHHS.

«l'eomempus»

IIpsiMmble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoOMeTpuH. Touka, NpsMasi, INIOCKOCTb, MPOCTpaHCTBO. [lonsaTne
00 aKCHOMAaTUYECKOM IOCTPOECHUHU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.
B3anmHOEe pacnosiokeHue npsMbIX B IMPOCTPAHCTBE: NEPECEKAIOIINECs, TapaluIeIbHbIE U CKpe-
muBaroniecs: npsMele. [Ipu3Haku ckpemuBaromUXcs NpsAMbIX. [lapalaenbHOCTh NpAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapaJUICNIbHBIE MPSMBIE B MPOCTPAHCTBE, NMApaJIEIbHOCTh TPEX
MPSAMBIX, ApPaJUIEIBHOCTh NPSIMOM M IUIOCKOCTH. [lapamienbHOe M LEHTpalbHOE MPOEKTUPOBA-
Hue, nzoopaxenue ¢puryp. OCHOBHBIE CBOWCTBA MapajIeIbHOTO MpoeKkTupoBaHus. M3o0paxenue
¢buryp B napaienbHON MPOEKLUUHU. YTIbl C COHANPABICHHBIMH CTOPOHAMM, YIOJI MEXIY HPSMBbI-
MU B IpocTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN: NMapaliesibHble TUIOCKOCTH, CBOMCTBA Hapall-
JenbHbIX iockocTel. [IpocTeiiine npocTpaHCTBEHHbIE (PUTYpPbl HA IUIOCKOCTH: TETpajAap, IMa-
paJIeNenuIe ], HOCTPOCHUE CEYEHU.

[lepneHAUKYIAPHOCTD NMPSAMOM U TUIOCKOCTH: NEPIEHANKYJIIIPHBIE NIPSMBIE B IPOCTPAHCTBE,
IpsIMBIE TTApAJUICNIbHBIE M INMEPHNEHIUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK NEPIECHAMKYISIPHOCTH
IIPSIMOM M INTIOCKOCTH, TEOPEMA O MPSAMON NEPNEHAUKYIAPHON MIIOCKOCTH. OPTOrOHAIBHOE TPO-
exTupoBaHue. [lepneHauKyssp 1 HaKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PacCTOSTHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHsI (GUTYpPbI Ha TIOCKOCTh. [leprnenuKyaspHOCTb MIIOCKOCTEH:
MIPU3HAK MEPIEHAUKYJISIPHOCTH IBYX IIIOCKOCTEN. Teopema 0 TpEX MepreHINKYIIApax.

VYTIael B IPOCTPAHCTBE: YIOJl MEXKY HNPSIMOU M TUIOCKOCTBIO, ABYIPAHHBIN YrOJ, JIUHEUHBINA
yroJI JBYTPAaHHOro yria. TpE€XrpaHHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA IUIOCKUX YIJIOB MHO-
rorpaHHoro yria. CBOMCTBA IUNIOCKUX U JIBYTPaHHBIX YIJ0B TPEXTPAHHOIO yria. TeopeMbl KOCH-
HYCOB ¥ CUHYCOB JJI1 TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Buzasl MHOTOrpaHHMKOB, pa3BEpTKa MHOrOrpaHHUKa. [Ipu3ma: n-yroybHas npusma, npsmas
Y HaKJIOHHAsl MPU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTh Mpu3Mbl. llapamnenenunen, npsmo-
YTOJIBHBIN MMapaJuleNIeune]] U ero cBorcTBa. Kpardaiimme nyTd Ha TOBEPXHOCTH MHOTOI'PaHHHU-
ka. Teopema Diinepa. [IpoctpancTBennas teopema [ludaropa. [lupamuaa: n-yroiapHas mupaMu-
1a, paBUjIbHas U yceu€HHas nupamuabl. CBolicTBa pédep U OOKOBBIX rpaHeil MpaBUIbHON MH-
pamupl. [IpaBuiibHBIE MHOTOTPAaHHMKHU: IPAaBWIbHAs MpHU3Ma W IpaBUJIbHAs MHUpaMHIa, Ipa-
BWJIbHAS TPEYTOJIbHAS MUpaMUAa W MPaBUIIBHBIN TeTpasap, KyO. IlpeacraBienue o mpaBUIbHBIX
MHOI'OTpaHHUKAX: OKTa’ap, AOJAEKadAp U UKOCADIP.

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

CummeTpust B IPOCTPAHCTBE. DJIEMEHThl CHMMETPUHU MTPABUIIBHBIX MHOTOTPaHHUKOB. CHM-
METpHs B IIPAaBUJIBHOM MHOI'OI'PAaHHMKE: CUMMETpPUS MMapajuIesIeNUIe]a, CHMMETPHUS IIPABUIIBHBIX
IIPU3M, CHMMETPUS IIPABUIILHON TUPAMUBL.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOD, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABJIECHHBIE U IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI. PaBEHCTBO BEK-
TOpPOB. JIeiCTBHS C BEKTOPAMU: CIIOKEHUE U BBIYNTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOXKEHUE BEKTOpa Ha 4ucio. CBOMCTBA CI0KEHHS BEKTOPOB. CBOMCTBA YMHOXKEHMS BEKTOPA
Ha 4yucino. Ilonstue xomiuanapusie BeKTOphl. [Ipu3Hak KoMmmuianapHocTH TpEX BEKTOpOB. lIpa-
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BWJIO Iapajuiesienumnena. Teopema o pa3inoKeHUU BEKTOPA IO TPEM HEKOMIUIAaHAPHBIM BEKTOPAM.
[IpsiMoyronpHas cuctemMa KOOpJAuHAT B npocTpaHcTBe. KoopauHatsl BekTopa. CBsA3b MEXAY KO-
OpIMHAaTaMM BEKTOpa U KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekropaMu. CKalsipHOE MpOU3Bee-
HUE BEKTOpOB. Pa3noxenue Bekropa no 6asucy. KoopauHaTHO-BEKTOPHBIM METOJ MPU PELICHUN
T€OMETPUUECKUX 3a7a4.

JABu:KeHHsI B IPOCTPAHCTBE

JIBw>kenus mpoctpancTBa. Otobpakenus. JBuxeHus u paBeHCTBO ¢uryp. OOmue cBoicTBa
JOBW>KEHUW. Buabl ABM)KEHWI: TMapayieldbHbIA NMEPEHOC, LEHTPaAJbHAs CUMMETPHS, 3E€pKAIbHAS
CUMMETpUSL, TOBOPOT BOKPYT npsiMoii. [IpeobpazoBanus nogobus. [psimas u cepa Diinepa.

TeJsia Bpalenus

[ToHsTHA: UMIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAas MOBEPXHOCTh, cepuyeckas Io-
BEPXHOCTh, 00pa3yrolire noBepxHocreid. Tena BpauieHUs: MUINHAP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. Bzaumuoe pacnonoxenue chepsl U MIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe.
N306pakenue Ten BpalieHus Ha iockocTu. Pa3Béprka nununapa u konyca. CuMmmerpus cepsl
U miapa.

O6béM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 06 00bEME IPSIMOYTOIBHOTO Tapa’ie-
nenunena u cienctsus uz He€. OOBEM MpPSAMON U HAKIOHHOM MPU3MBI, IMIIMH]PA, TUPAMUABI U
KoHyca. O0BEM 11apa U LIapOBOr0 CErMEHTA.

KoMOunamuu ten BpamieHus ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BrucaHHas B IWIMH]IP, OTMHCAH-
Has okosio nmiauHapa. [lepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepbl
IJI0CKOCTHI0. [IoHsATHE MHOrOTpaHHUKA, OIIMCAHHOTO OKOJIO c(epbl, chephl, BIUCAHHON B MHOTO-
IPAHHUK WJIU TEJIO BPAILCHHUS.

[Tnomaas MOBEPXHOCTH IMIIMHIIPA, KOHYca, Tommaas cepsl u e€ yacreid. [logodue B mpo-
ctpanctBe. OTHOIIEHHE 00BEMOB, IUIOIIA/EH MOBEpXHOCTEN Mo100HbIX Guryp. [IpeodpasoBanue
nono6usi, romoretus. Pemenue 3a1a4 Ha TIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX Me-
TOZOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB U TEJl BPAILIEHUSI: CEYEHUsI LIWIIMHIpa (MapaijIebHO
Y TEPIICHIMKYIISIPHO OCH), CEY€HUs KOHYyca (MapasieIbHOe OCHOBAHUIO

U MIPOXOJSILEe Yepe3 BEPUIMHY), CEUEHHsI 11apa, METOAbI IOCTPOEHUSI CEUEHUIN: METOJ Clie-
JI0B, METOJI BHYTPEHHET'0 IIPOEKTUPOBAHUS, METOJ 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 ciaydailHOro skcnepuMeHnTa. Popmyna nojgHou BeposTHOCcTH. 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. Cepusi HE3aBUCUMBIX HCIIBITAHUI
bepnynnu. Cinyualinelil BBIOOp M3 KOHEUHOM coBoKynHocTH. CinyualiHas BennuuHa. Pacnpenene-
HUe BeposTHOCTel. Jlnarpamma pacnpenenenus. Onepanuu Haja Ciay4allHBIMHM Beau4uHamu. bu-
HapHas ciy4aiiHas BenuuuHa. [Ipumepsl pacnpeeneHuii, B TOM YUCie TEOMETPUUECKOe U OMHO-
MHAJIBHOE.

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

Jucriepcus U CTaHJIApPTHOE OTKJIOHEHHE Cly4yaiHON BennduHbI (pacnpeaenenus). ucnep-
cusi OMHApHON clly4yailHOM BenM4rHBL. MaTeMaTH4eCcKOoe OKUJIAaHUE MPOU3BEACHUS U AUCIIEPCUS
CYMMBl HE3aBHCHMBIX CIIy4allHBIX BeJIMYMH. Jlucriepcusi U CTaHAApPTHOE OTKIOHEHHE OMHOMU-
JIBHOTO pacrpeneneHus. Jucnepcust 1 CTaHIapTHOE OTKIOHEHHE I'€OMETPUYECKOro paclpese-
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 paclpeeeHui.

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 BEpPOSITHOCTH MOKa3aTEJbHOIO pachpeneieHus, 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 ciayuaitubix BennuuH. Kosadduuuent nuneitnoit koppensuu. 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 2024 — 2025 yueOHbIH TO
I'pymma l-9
[Tpodeccus: 23.01.06 Mawunucm 00poAiCHBIX U CMPOUMENbHBIX MAULUH

Oos3aTeabHas yueOHas

Harpyska
Maxkcu- B TOM YHCJIe
Neo MaJjbHad | Bwuea-
HaumMmenoBanue pa3jiejioB U TeEM e K
n/n y4yeOHast YIMT. BCEro = -
Harpyska | cam. pa6. | 3amsTmii| o 3 g‘
'S &
S =
1 cemecmp 153/9* 153/9* 10/9* | 7
Pa3znea 1. [ToBTopeHne Kypca MaTeMaTHKH OCHOB- 20 20 5
HOU IIKOJIBI
11 [loBTOpeHne Kypca MaTeMaTUKd OCHOBHOM 20 20 5
IIKOJIBI
Pa3nen 2. Yuciia u BEIYUCIICHUS 6/2* 6/2* 2%
2.1 |llenble U panMOHAIBHBIE YHCITA 2/1* 2/1* 1*
2.2 | [leiicTBUTENBHBIC M HPPAIMOHAIBHBIC YHCITA 4/1* 4/1* 1*
Pa3nen 3. Crenenu, KOpHU U JIOrapuPMbI 13 13
3.1 |Kopnu u crenenu 6 6
3.2 |Jlorapugmsl 7 7
Pasnen 4. [IpsMble 1 IIOCKOCTH B IPOCTPAHCTBE 20/2* 20/2* 2%
4.1 | OcHOBHBbIE MTOHSATHUSI CTEPEOMETPHH 2 2
4.2 |TlapamienbHOCTh B TPOCTPAHCTBE 6 6
4.3 |TlepneHIUKYJISIPHOCTD B IPOCTPAHCTBE 6/1* 6/1* 1*
44 [IpssMble ¥ TUTOCKOCTH B TNPOCTpaHCTBe. Pere- 6/1* 6/1* 1%
HUe 3a]a4
Pa3nen 5. KoopiHATHI ¥ BEKTOPHI 16/2* 16/2* 2* 1
51 KoopauHaTsl B mpocTpaHcTBe. 3ajaud B KOOp- 6/1* 6/1* 1%
JIMHATaX
5.2 | BEeKTOpHI B MPOCTPAHCTBE 8/1* 7/1* 1*
5.3 | JIBm>keHue B IPOCTPAHCTBE 2 3 1
Pazgen 6. OCHOBBI TPUTOHOMETPHHI 36/3* 36/3* 3* 2
6.1 OCHOBHBIE TPHUTOHOMETPHUYECKHE TOHATUS U 4 4
" | ToxKmecTBa
6.2 | OcHOBHBIE (HOPMYJITBI TPUTOHOMETPUHU 8/1* 8/1* 1*
6.3 | Tpuronomerpuyeckre GyHKIMHU U UX CBOMCTBA 10/2* 10/2* 2*
6.4 | OOpaTHBIC TPUTOHOMETPHUYECKUE (DYHKITHH 2 2
6.5 TpuroHomeTpudeckue ypaBHEHUs, HEPABEHCTBA, 12 12 5
CHCTEMBI
Pa3nen 7. KoMIuiekcHbIe gricia 8 8
7.1 | KomIuIeKCHbIE Uncia 4 4
7.2 |IlpuMeHeHne KOMIUIEKCHBIX YHCEeT 4 4
Pa3znen 8. CrenenHas, mokaszaTenbHass U Jiorapud- 34 34 1 2
MU4YecKasi GyHKIUU
8.1 |Crenennas GyHKIHs 4 4
8.2 |Pemenue mppanuoHaIbHBIX YpaBHEHUI M Hepa- 4 4
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BCHCTB

8.3 |IlokazarenpHast GyHKIMS U €€ CBOMCTBA 4 4
8.4 Pemenne mnokasaTenbHBIX YpaBHEHMM M Hepa- 10 10 1
BCHCTB
8.5 |Jlorapudmuueckas QyHKIUsS U €€ CBOHCTBA 6 6
8.6 Pemenne norapudmMuuecknx ypaBHEHUH U He- 5 5 5
pPAaBEHCTB
2 cemecmp 177/17* 12 165/17* 21/17* | 7
Pa3gen 8. Crenennas, mokasareiabHas U Jorapud- 10 10
MuuecKas QyHKIUH
8.7 | Cucremsl ypaBHenuii u HepaBeHCTB 10 10
Pa3nen 9. MHOrOrpaHHUKH 22/3* 2 20/3* 5*
9.1 |IIpusma 3 3
9.2 |Tlapamnenenwumen 2 2
9.3 |[Mupamuna 4/2* 4/2* 2%
9.4 E(())}I:OBaSI M TIOJIHAs TIOBEPXHOCTH MHOTOTPAHHH- | 4 0 o 5 8% %
9.5 |[IpaBHIbHBIE MHOTOTPAHHUKH 3/1* 3/1* 1*
Pa3nen 10. MHokecTBa. DIeMEHTHI TeOpUH TpadoB 10/1* 10/1* 1*
10.1 | MuoxecTtBa. Onepaniuy ¢ MHOKECTBAaMHU 4 4
10.2 | I'padsr 6/1* 6/1* 1*
Pa3nen 11. [IpousBoHas 1 €€ MPUMCHEHHE 45/4* 4 41/4* 5/4* 2
11.1 | [IpousBoHas 15 15 1
112 CDH31/1I{UeCI<I/n71 Y T€OMETPUYECKUH CMBICT MPOU3- 10/2* 5 8% %
BOJIHOM
113 HpI/IMerHI/Ie INPOU3BOJHONH K HCCIIEI0BaHHIO 20/2% 5 18/2% o 9
byHKIMA
Paznen 12. Tena BparieHus 23/3* 2 21/3* 4/3* 2
12.1 | Hunuaap 4 4 1
12.2 | Konyc 5/1* 5/1* 1*
12.3 |Ilap, chepa 4 4
124 glf;éMm U IJIOIIAM ITOBEPXHOCTEH TEN Bpalle- 10/2* 5 8/2% o 2
Pa3znen 13. [lepBooOpa3Has 1 HHTErpai 23/2* 2 21/2* 4/2*
13.1 | TTepBooOpa3Hast 4 4
13.2 | I1nomuiaap KpUBOIMHEWHOM Tpaneuu 6 6 2
13.3 | HeonpeeneHHBI HHTETpAIT 2 2
13.4 | OnipeiesieHHBIA HHTETpaT 11/2* 2 9/2* 2*
Pasnen 14. DnemeHTbI vKOM6I/IHaT0pI/IKI/I, CTATUCTH- | 5 o 20/9% o 1
KH ¥ TEOPUH BEPOSITHOCTEH
14.1 | OcHOBHBIE MOHATHS KOMOUHATOPUKH 5/1* 5/1* 1*
14.2 | BeposiTHOCTB 5 5
14.3 | MaremaTndeckas CTAaTHCTHKA 4 4
14.4 | I'papuyeckoe npejcTaBieHue JAaHHBIX 4/1* 4/1* 1*
145 Pemrenne BEpOSTHOCTHBIX W CTaTUCTHYECKHX 4 4 1
3a1a4
Paznen 15. YpaBHeHMsI 1 HepaBeHCTBA 22 2 20 2
15.1 | VpaBHEeHUs 1 HEPABEHCTBA C MOIYJIEM 10 2 8
15.2 | YpaBHEHHUsI M HEPABEHCTBA C TApaMETPOM 12 12 2
Koncynprarmu 3 3
[TpomexxyTouHast arTectanus (3K3aMeH) 3 3
Hroro 336/26* 12 324/26* 31/26* | 14

3auamus ¢ npogheccuonanbHOU HANPaAGIeHHOCMbIO NOMeYeHbl *
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5. TemaTuyeckoe IJIAHUPOBaHMe 00111e00Pa30BATEILHOI0 Y4eOHOro npeamera OVIN.03.Y MATEMATUKA

HaumeHnoBaHue pa3je- Copep:xanue yuedOHOro MaTepuaJa, jadopaTopHbie padoTsl U npakTude- | O0bem Koabl ¢popmupyembIx 001IuX 1
JIOB M TeM CKHe 3aHATHS, KOHTPOJbHbIe Pa00Thl, BHEAYIMTOPHASI CAMOCTOSITE/IbHASL | 4YAacOB | NPOodeccHOHANBHBIX KOMIIeTeH Mt
paboTa CTyJ1eHTOB
1 2 3 4
Pazaea 1. IToBTOopeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI 20 OK-01, OK-02, OK-04, OK-05
Tema 1.1. Conep:kanue y4eOHOT0 MaTepHuaJia
[ToBTOpEHME Kypca JleiicTBHsI HaJl TIOJIOKUTEIBHBIMEI M OTPUIIATEIBHBIME unciaMu. J{pobu. I'eo-
MaTeMaTUKH OCHOBHOMU MeTpuueckue GUrypsl Ha MIocKocTy. JInHelHble, KBapaTHbIEe, TPOOHO- 18
IIKOJTBI panMoHaIbHbIC YPaBHEHUS M HepaBeHCTBA. CHCTEMbI IMHEHHBIX YPaBHEHUH
KonTposbHbIe padoThl
1. BXo1HOM KOHTPOJIb 2
Paszgen 2. Yucna u BEIYUCIEHHAS 6/2* | OK-01, OK-02
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia IK-1.1.
Lenble u panmoHanbHbIe Harypanbable u nensie uncna. [IpuMeHeHne npu3HakoB AETMMOCTH IEIIBIX Y-
quciia cen, HauOonpImi oOmmi nemutens (manee - HOJI) m HamMeHblee oOiee
kpatHoe (nanee — HOK). Panmonansibie urcia. OOBIKHOBEHHBIC U ICCATHYHBIC 1
IpoOu, MPOLEHThI, OeCKOHEUHbIE Nepuoandeckue poou. Ilpumenenune apodeit
Y TIPOICHTOB ISl PEIISHHs MPUKIATHBIX 3334 M3 Pa3IMYHBIX OTpaciel 3Ha-
HUW U peaJIbHOU KU3HU
IIpakTHyeckue 3aHATHSA
1. TIpouieHTHOE cojiepkaHue B CIUIaBaX, B pacTBOpax 1*
Tema 2.2. Coaepxanue y4eOHOro MaTepuaJa
JevictBuTenpHble ¥ Uppa- | JlelicTBUTENbHBIE Yncha. MppanuoHanbHbie ynciaa. ApudMeTHIecKue omnepa-
LIMOHAJIbHBIE YHCIIa LIUH C AeWCTBUTEIbHBIMU YucIaMu. Moy 1€HCTBUTENBHOTO YKCIIa U €T0 3
cBoricTBa. [TpuGnmkEHHBIC BEIYUCIICHS, TPABUIa OKPYTIICHUS, IPUKUIKA U
OLIEHKA PEe3yJIbTaTa BHIUMCIICHUH
IIpakTnyeckue 3aHATHSA
1. TTorpenrHOCTh U3MEPUTEIBHBIX TPUOOPOB 1*
Pa3nea 3. Ctenenu, KOpHH U JorapudMbl 13 OK-01, OK-04
Coaep:xanue yueOHOro MaTepuaJia IK-1.2.
Tema 3.1. [TonsiTHE KOpHS N-O CTENEHU U3 IEUCTBUTEIBHOIO YMCia U €r0 CBOMCTBA.
KopHu u crenenn CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JICHCTBU- 6

TCJIBHBIM ITIOKa3aTCJIEM

Tema 3.2.

Conepxanue y4eGHOro MaTepuasia
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Jlorapudmsr Jlorapudm yucna. [lecATUUHBIN 1 HaTYpaIbHBIN JorapudMsbl, uncio e. CBoi- 7
ctBa Jorapugmon. Onepanus Jorapu@MUpPOBaHUS

Paznea 4. IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 20/2* | OK-01, OK-02, OK-05
Tema 4.1. Coaep:xkaHue y4eOHOro MaTepuaJia [K-1.1., [IK-1.2.,
OcHOBHBIE IOHATHS CTeE- [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IpsiMasi, MJIOCKOCTh, IIPO-
peoMeTpuu cTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaronuecs, napai- 2

JIEJIbHBIE U CKpeluBatoyecs npsmsele. IlpusHak 1 cBOWCTBO CKPELIUBAIOLINX-
cst ipsiMbIX. OCHOBHBIE POCTPAHCTBEHHbIE (PUIYPBI
Tema 4.2. Coaeprxanue yueOHOro MaTepuasa
[TapannensHOCTH B IPO- [TapaninensHOCTh NPSAMOI U IIIOCKOCTH (OIpeeieHre, CBOWCTBA, IPU3HAK).
CTpPaHCTBE [TapannenbHOCTb MJIOCKOCTEN (ONpeeeHre, CBOMCTBA, IpU3HaK). TeTpasap u
ero aneMeHTsl. [lapamienenunen u ero sneMeHTsl. CBOHCTBA MPOTHUBOIIOIOXK- 6
HBIX I'PaHell ¥ auaro”aiien napamwienenumnena. Ilocrpoenue ceuennii. Pemenne
3ajau
Tema 4.3. Coaep:xaHue y4eOHOro MaTepuaJia
[lepnieHIMKYISIPHOCTD B [lepnennukynspuele npsimeie. [lapamnensHpie npsiMbie, TepHIEHANKYISIPHBIC K
[IPOCTPAHCTBE IJI0CKOCTH. [IpHU3HaK nepnesuKyIsipHOCTH IPSAMOM U IuIocKocTu. Ilepnenan-
KyJip U HakioHHas. [lepnennukynspHble miockoctu. [Ipu3Hak nepneHuky- 5
JISIPHOCTH IIOCKOcTel. PaccTosinus B mpocTpancTBe. Teopema o Tpex nepreH-
JUKYJIpax. YToa Mexay IpsIMOM M INIOCKOCTBIO. YTOJ MEKAY IIIOCKOCTSIMU
IIpakTHYecKHe 3aHATHSA
1. ITpoekuust Ha MIIOCKOCTh 1*
Tema 4.4. Coaepxanue y4eOHOro MaTepuaJa
[Ipsimble ¥ IIOCKOCTH B Pacnonosxenne npsMbIX ¥ TJIOCKOCTEW B TPOCTpAHCTBE. [leprneHanKyasspHOCTh 5
IpocTpaHcTBe. Pemenne U IapaJUIEIbHOCTD NPSIMBIX U MIIOCKOCTeN. CKpEIMBAOIINECS IPSIMbIE
3ajaq IIpakTnyeckue 3aHATHSA
1. ITocTpoeHue uepTexeil U ICKM30B MPEAMETOB 1*

Pa3nen 5. KoopinHATBI U BEKTOPHI 16/2* | OK-01, OK-02, OK-03, OK-05
Tema 5.1. Coaeprxanue yueOHOIro MaTepuasia MK-1.1., IIK-1.2., [IK-2.2.
Koopaunarsl B mpocTpan- | JlekapTOBBI KOOPJMHATHI B MPOCTpaHCcTBE. [IpocTeiinme 3a1auu B KOOpIMHA- 5
CTBE. 3aJ]a4M B KOOpJAUHA- | Tax. PaccTosiHMe MeXIy TBYMS TOUYKaMH, KOOPAMHATHI CEPEIMHBI OTPE3Ka
Tax IIpakTHyeckHne 3aHATHSA

1. Onpenenenue NPORIEHHOTO PACCTOSIHUS, UCTIOIb3Ysl KOOPAMHATHI 1*
Tema 5.2. Coaeprxkanue y4eOHOro MaTepuaJa
Bexropel B mpoctpancTtBe | BekTopsl B mpoctpaHcTBe. CIIOKEHHUE U BEIYUTAHHE BEKTOPOB. Y MHOKEHHUE

BeKTOpa Ha yncio. KoMinanapHele BEKTOpbI. CKalsIpHOE IPOU3BEIEHUE BEKTO- 6

poB. PaznoxkeHne BeKTOpa 1o TpeM HeKOMILIaHapHbIM BekTopaM. KoopnHaTsl
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BEKTOpA, CKAJIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJl MEXIY BEK-
TOPAaMH, YTOJl MEXIY MPSIMOI M TJIOCKOCTBIO, YTOJl MEXY MIOCKOCTSIMHU.

HpaRTn'{ecmle 3AHATHSA

1. ®U3n4EeCKUil CMBICI CKAJSIPHOTO MPOU3BEICHUS

l*

Tema 5.3.
JIBH>KEHHE B ITPOCTPAH-
CTBE

Coaep:xanue y4eOHOro MaTepuaJia

JIBrxenus npoctpanctBa. Otobpakenus. [[Bmwkenust u paBeHcTBO puryp. O0-
L[1€ CBOMCTBA ABMKEHUN. BUIbl ABMKEHUN: NTapaJlJIeIbHBIN IIEPEHOC, LICH-
TpajbHasi CHAMMETpPUS, 3epKaJIbHAsI CAMMETPHS], IOBOPOT BOKPYT mpsimoid. [Ipe-
o0Opa3oBaHus MOJ00US

KoHTposibHbIe padoThI

1. IIpsiMble, TJIOCKOCTH, BEKTOPHI B IPOCTPAHCTBE

Pa3zpnesn 6. OCHOBBI TPUTOHOMETPUHU

36/1*

Tema 6.1.

OcCHOBHBIE TPUTOHOMET-
pHUUYECKHUE MTOHITUS U TOXK-
JiecTBa

Coaep:xanue yueOHOro MaTepuaJia

Panuannas mepa yruia. [loBopot Touku BOKpyr Hadana koopauHat. Onpenene-
HUE CHHYCa, KOCUHYCA, TAHIE€HCA U KOTaHI'€HCa. 3HAKU CUHYCAa, KOCUHYCA, TaH-
reHca U KOTaHIeHca 110 YETBEPTSAM. 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM,
TaHN€HCOM M KOTAHI'€HCOM OJHOTO M TOrO e yria. Tpuronomerpuyeckue
ToxiecTBa. CUHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB 0 U - 0. DopmMyibl
MIPUBECHUS

Tema 6.2.
OcHoBHBIE (HOPMYJIBI TPU-
TOHOMETPHUHU

Conep:xaHue y4eOHOro MaTepuaJia

Cymma 1 pazHOCTb cuHYcOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
IBOMHOrO yria. @opMyIibl IOJIOBUHHOTO yriia. [IpeobpazoBanusi CyMMbI Tpu-
TOHOMETPUYECKUX (PYHKUUH B IPOU3BEJCHNE U POU3BEICHHS B CyMMY. BbI-
pakeHHe TPUTOHOMETPUUYECKUX (PYHKIMM Yepe3 TaHT'€HC MTOJIOBUHHOTO apry-
MeHTa. [IpeoGpazoBanusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN

HpaKanecmle 3AHATHUSA

1. Berancnenne YIJIOB HAKJIOHA

1*

Tema 6.3.
Tpuronomerpuueckue
(GYHKIIUHM U UX CBOWCTBA

Conep:kaHue y4eOHOIr0 MaTepuaJia

Ob6nacTh onpenesaeHusl © MHOXKECTBO 3HaueHUN QyHKuui. YETHOCTD, HEUET-
HOCTB, MEpHOANYHOCTH (pyHKIMH. CriocoOs! 3ananus GpyHkiuii. O6macTs onpe-
JIeJIEHUs] U MHOYKECTBO 3HaYEHUI TpUroHoMeTpuieckux pyHKuui. YETHOCTD,
HEYETHOCTh, MEPUOANYHOCTD TPUTOHOMETpUYECKUX QyHKIMH. CBOHCTBA U
rpaduku QyHKIHMHA y = cOS X, y = sin X, y =tg X, y = ctg X. C:xaTue u pacTsike-
HUe rpaukoB TpUroHomerpuueckux GyHkiuii. [lpeodpasoBanue rpadpukon
TPUTOHOMETPHUECKHUX (QYHKIMI

IIpakTHYecKHe 3aHATHA

1. IIpeobpazoBanue rpadyMKOB TPUTOHOMETPUUECKUX (DYHKITHI

1*

OK-01, OK-02, OK-03, OK-04
TK-1.1., [TK-2.2.
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2. BelunciaeHue yrioBoil CKOPOCTH JBHXKEHUS

1*

Tema 6.4.
OOpaTHble TPUTOHOMET-

Conep:kaHue y4eOHOT0 MaTepHuaJia

OO6parHnbie Tpuronomerpuyeckue GyHkuu. X cBolcTBa U rpaduKku

puueckue GyHKIUH 2
Tema 6.5. Coaeprxanue yueOHOro MaTepuasia
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pe-
YpaBHEHHS, HEPABEHCTBA, | IIEHUE TPUTOHOMETPUUECKUX YPABHEHUIH OCHOBHBIX TUIIOB: IPOCTEHMILINE TPU-
CHCTEMBI TOHOMETPUYECKHE YPaBHEHHUS, CBOSAIIMECS K KBAIPATHBIM, peIIaeMble pasiio- 10
KEHUEM Ha MHOYKUTEIH, OJTHOPOJIHBIE.
[Ipocreiine TpuroHoMeTpudeckre HepaBeHcTBa. CUCTEMBbI MPOCTEUIINX TPHU-
TOHOMETPUYECKUX YpaBHEHUN
KonTposbHbIe padoThl
1. OCHOBBI TPUTOHOMETPUH 2
Paznen 7. KoMmmiekcHble unciia 8 OK-01, OK-05
Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia
KommnekcHsle uncna [TonsiTre koMiiekcHOro yucia. ConpskeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYIb U
apryMeHT KOMIUIEKCHOro yucia. @opMa 3anucu KOMIUIEKCHOTO Yucia (reoMer- 4
pudecKasi, TPUroHOMeTpHUuecKas, anreopandeckas). Apupmernueckue aei-
CTBHSI C KOMIIJICKCHBIMH YHCJIAMH
Tema 7.2. Coaep:xaHue y4eOHOro MaTepuaJia
[TpuMeHeHnEe KOMIUIEKC- BrinosHeHnE pacyeToB ¢ MOMOIIBIO KOMIIEKCHBIX yncen. [Ipumepsl uenosnsb- 4
HBIX YHCE 30BaHHUs KOMIUIEKCHBIX YHCEI
Pa3gen 8. CrenenHas, nokasaTenabHast U jorapudmudeckas QyHKIMU 44 OK-01, OK-02, OK-03, OK-04
Tema 8.1. Coaeprxkanue yueOHOro MaTepuaJia MK-1.1., TTK-2.2.
Crenennas QyHKIUsA OyHKIUU y = VX wux cBoiicTBa U rpaduku. CTeneHHbie PYHKIIUU, UX CBOM- 4
CTBa U rpaduku
Tema 8.2. Coaepxanue y4eOHOIro MaTepuaJa
Pemrenne nppanmonans- [IpeoOpa3oBanre uppalMOHATBHBIX BhIpAXKEHUH. PaBHOCHMIIBHOCTH Hppaluo-
HBIX YpaBHEHUI U Hepa- HaJIbHBIX YPABHEHMI U HEPABEHCTB. MeToabl UX pelieHus. Pemenne uppamuo- 4
BEHCTB HaJIbHBIX YPaBHEHHH U HEPABEHCTB
Tema 8.3. Coaeprxanue y4eOHOro MaTepuaJa
ITokazatenpHas QyHkuus | OnpezereHue mokas3areibHON QYHKIMHU, ee CBOiCcTBA U Irpaduk. 3HAKOMCTBO €
U €€ CBOMCTBA IIPUMEHEHHEM TOKa3aTeNnbHOM QyHKIMH. Perenue nmoka3aTeabHbIX ypaBHEHHH 4
(GYHKIIMOHATBHO-TPaUUECKUM METOJIOM
Tema 8.4. Coaep:xaHue y4eOHOro MaTepuaJia
Pemenune nmokaszarenbHelx | Perienue nmokaszaTesbHBIX YpaBHEHUI METOJIOM ypaBHUBAHHUS NIOKa3aTenen, Me- 9

YpaBHEHU U HEPABEHCTB

TOJIOM BBEJICHHSI HOBOM MepeMeHHON, HYHKIIMOHATbHO-TPaQUUECKUM METOIOM.
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Pemenne mmoka3aTebHBIX HCPaBCHCTB

IIpakTuyeckue 3aHATHS

1. Penienue nokasareabHbIX YPaBHEHUM U HEPABEHCTB 1
Tema 8.5. Conep:kanue y4e0HOIr0 MaTepuaJia
Jlorapudmuueckas Gpynk- | Jlorapudmudeckas pyHKIUSI U €€ CBOWCTBa 6
U U €€ CBOMCTBA
Tema 8.6. Coaeprxanue yueOHOro MaTepuaJia
Pemenue norapudmuue- [Tonsitue norapudmuueckoro ypasuenusi. Onepanusi noreHupoBanus. Tpu
CKHX YpaBHEHHI U Hepa- OCHOBHBIX METO/Ia PEUICHUS JOrapU(PMUUECKIX YPaBHEHUH: ()YHKIIMOHAIBHO- 4
BEHCTB rpaduyecKuii, MeTo ] MOTEHIIMPOBAHUS, METO/ BBE/ICHUS HOBOW MEPEMEHHOIA.
Jlorapudmuyeckrne HepaBeHCTBA.
KonTposibHbIe padoThl
1. KontponbHas padota 3a 1 cemectp 2
Tema 8.7. Coaep:xaHue y4eOHOro MaTepuaJia
Cucrembl ypaBHEHUH U Peurenue cucreM nokasaTenbHbIX YpaBHEHUI. AJITOPUTM PELICHUSI CUCTEMBI 10
HEPABCHCTB ypaBHeHUH. PaBHOCHJIBHOCTD JIOrapu(MUUECKUX YPaBHEHUI U HEPABEHCTB
Pa3znen 9. MHororpanHuku 18/3* | OK-01, OK-02, OK-03
Tema 9.1. Cojaeprxanue yueOHOro MaTepuaJia MK-1.1., IIK-1.2., [1K-2.4.
[Tpuzma [TonsiTe MHOTOrpaHHuKa. Ero sinemMeHTsl: BepiuHsbl, pedpa, rpanu. Juaro-
Haib. Ceuenue. Boilykible 1 HEBBITYKJIblE MHOTOTPAaHHUKH. [IOHATHE PU3MBI. 3
Ee ocnoBanus u 6okoBbie TpaHu. Beicota mpusmsl. [Ipsimast u HakiToHHAS
npusma. [IpasuibHas npusma. Ee ceueHune
Tema 9.2. Coaepxanue y4eOHOIro MaTepuaJa
[Tapamtenenunen [Tapannenenunen, cBoiicTBa NpSMOYTOJIBHOTO Mapasuienenunena, kyo. Ceuenue 5
KyOa, mapayenenumneaa
Tema 9.3. Coaepxanue y4eOHOro MaTepuasa
[Tupamuga [Mupamuna u ee snementsl. Ceuenue nupamusl. [IpaBunsHas nupamua. Yce- 2
YeHHas MupaMua
IIpakTnyeckue 3aHATHSA
1. Haxox1eHne BbICOThI 00bEKTOB 2*
Tema 9.4. Conep:kanue y4eOHOIr0o MaTepuaJia
boxoBas u nosnHas mo- [Tnontaabs GOKOBOW M MOTHOW MOBEPXHOCTHU MPU3MBI, TUPAMUIBI 6
BEPXHOCTb MHOTOrpaHHHU- | IIpakTHYecKUe 3aHATHS
KOB 1. Haxoxneuue momaaei 2*
BHeaynuTopHas camocTOsITeIbHAsI pad0Ta CTyAEHTOB: )

Pa30op 3ananwmii: BucaHHBIC ¥ ONTMCAHHBIE MHOTOTPAHHUKH

Tema 9.5.

Conep:kaHue y4eOHOI0 MaTepHuaJia
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[IpaBuibHBIE MHOTOTPaH-
HUKU

[TonsiTue mpaBHWIILHOTO MHOTOTpaHHUKA. CBOWMCTBA TPAaBUJIBHBIX MHOTOTPAHHU-
KOB

HpaRTn'{ecmle 3AHATHSA

Brimonnenue yeprexeit MuororpanankoB B KOMITAC-3D

l*

Pa3nen 10. MHokecTBa. DeMeHTHI TeOpuu TpadoB

10/1*

Tema 10.1.
MmuoxecTBa. Onepaiuu ¢
MHOXECTBAMHU

Conep:kanue y4e0HOT0 MaTepHuaJia

[Tonsitue MuoxectBa. [loamuoxkectBo. Onepaiiu ¢ MHOKECTBaAMHU

Tema 10.2.
I'padsr

Coaep:xaHue y4eOHOro MaTepuaJia

[Tonsitue rpada. Cesizanuslii rpad, AepeBo, HUKI rpad Ha MIIOCKOCTU

HpaKanecmle 3AHATHUSA

1. Haxox1eHre KpaTJ4ailero myTH, HCIONIb3Ysl TeOpHto rpados

1*

OK-01, OK-02
IK-1.1.

Pasznen 11. [IpousBogHas u

€€ MPUMEHEHNE

38/3*

Tema 11.1.
[TpouzBoaHas

Coaep:xaHue y4eOHOro MaTepuaJia

Omnpenenenue 4uCI0BON MOCIEI0BATEIBHOCTH U CIIOCOOHI ee 3aaanus. CBoii-
CTBa YMCJIOBBIX IOCIEA0BaTeNbHOCTEN. OlpeiesieHue Mpeiena nocie0Ba-
TeNbHOCTU. Brruncnenue npeaenos nocienosarenbHoctel. [penen GpyHkmm
Ha OeckonewynoctH. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipu-
patenue GyHKIMU. 3a1a4uu, IPUBOASIIME K IOHATHIO Ipou3BogHOU. Ompene-
JIEHWE TIPOU3BOHON. AJITOPUTM OTBICKaHUs Tpou3BoAHOM. Dopmyiel nudde-
penuupoBanus. [Ipasuna quddepenpponanus. OnpeneneHne cioxHON GyHK-
uuu. [IponsBoaHas TpuroHoMerpuueckux QyHkuuid. [IponsBoaHas crnoxxHoi
¢yukuun. [TonsTue HenpeprIBHOHN QyHKIIMN. CBONCTBA HENMPEPHIBHON (YHK-
1uu. CBA3b MEXIY HENPEPHIBHOCTHIO U AUPPEpEeHINPYEMOCThIO (PYHKIINH B
TOUYKE. AJITOPUTM PELIEHUSI HEPABEHCTB METOJIOM MHTEPBAJIOB

14

HpaKanecmle 3AHATHUSA

1. Beruuciienue npou3BOAHBIX (PYHKIUH

Tema 11.2.

Pu3n4ecKuil ¥ TeOMETPH-
YECKUN CMBICIT TPOU3BOI-
HOH

Conep:kaHue y4eOHOIr0 MaTepuaJia

I'eomeTpuueckuii cMbICT MPOU3BOAHON QYHKIIMH — YTIIOBOM KO3(PPUIMEHT Ka-
caTenbHOH K rpaduky GyHKLIMHU B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduky
GyHKIUU. AITOPUTM COCTABIIEHUSI ypaBHEHUs KacaTelbHON K rpaduKky QyHK-
1 y=f(x). ®usudeckuii (MEXaHUYECKUI) CMBICI MPOU3BOIHON — MTHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IIpakTHYecKHe 3aHATHA

1. Haxox/1eHne CKOPOCTH ABUKEHUS, YCKOPEHHs, JNIMHBI TOPMO3HOI'O IyTH

1*

2. Onpenenenue pacxoia TOIIMBA

1*

BﬂeayzmTopHaﬂ CaMOCTOATECIbHAsA pa60Ta CTYACHTOB:

OK-01, OK-02, OK-04
MK-1.1., TIK-1.2., TIK-2.2., TIK-2.4.
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IIpuMmeHeHre 3HaHUM O MPOU3BOJIHOM K PEIICHUIO 3a7a4 U3 MEXaHUKU U 3JIEKTPOTEX-
HUKH

Tema 11.3.
[IpumeHneHue Mpou3Bo/I-
HOM K UCCIICIOBaHHUIO
byHKIMA

Coaep:xanue y4eOHOro MaTepuaJia

Bo3spacranue u yObiBaHUE (YHKIHH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
(GYHKIMHU 3HAKYy MTPOU3BOIHOM. [TOHATHE TPOU3BOIHOM BBICIIIETO MOPSAKA, CO-
OTBETCTBHE 3HAKa BTOPOW MPOU3BOTHON BBIMTYKIOCTH (BOTHYTOCTH ) (DYHKIIHH
Ha OTpe3ke. 3ajauu Ha MAKCUMYM ¥ MUHUMYM. [[OHSTHE aCHMITTOTHI, CLIOCOOBI
WX OMpeeNeHHs. AJITOPUTM UCCIIeOBaHUs (DYHKIIMH U TIOCTPOSHUS ee rpadu-
Ka ¢ IOMOIIIBbIO POU3BOAHOM. MccnenoBanne GyHKIIMU HA MOHOTOHHOCTD U
nocrpoeHue rpapukos. HaxoxaeHne HanOoObIEro 1 HAMMEHBIIETO 3HAYCHU T
GyHKIUH, MOCTpOoeHUE rpaUKOB MHOTOYICHOB C UCIIOJIb30BAHUEM alllapara
MaTEeMaTHYECKOro aHaJIn3a

14

IlpakTH4YecKue 3aHATHSA

1. Pemienue 3aJa4 Ha OIITUMU3AIHNIO

2*

KonTposbHbIe padoThl

1. IIpousBoiHas

BHaeayauTopHasi camocTosiTe/IbHAs pad0oTa CTY/AEHTOB:
Pa36op 3amau Ha ncciaenoBaHne (QYHKITHMA

Paznen 12. Tena BpamieHus

18/2*

Tema 12.1.
Hunmusap

Coaep:xanue yueOHOro MaTepuaJia

Hunuaap u ero snemenTsl. CeueHne NUIUHApa (MapaijielbHOe OCHOBAaHHUIO U
ocu). Pa3zBepTka nunmHapa

IIpakTHYecKHe 3aHATHSA

1. HaxoseHue 21eMeHTOB ITWJINH/Ipa

Tema 12.2.
Konyc

Coaep:xanue yueOHOro MaTepuaJia

Konyc u ero anemenTsl. CeueHne KoHyca (IapajjieibHOe OCHOBAHHIO U ITPOXO-
JIee Yepe3 BepIInHY), KOHMUeCcKue ceueHus. Pa3BepTka koHyca

HpaKanecmle 3AHATHUSA

1. Pacuér BbICOTHI 00bEKTOB KOHUYECKOH U IIMJIMHAPUIECKON (HOpMBI

1*

Tema 12.3.
[ap, chepa

Coaep:xxanue yueOHOro MaTepuaJia

ap u chepa. Bzaumuoe pacnonoxenue cheps! u miockoctu. CeueHue mapa,
cepsl

Tema 12.4.
OO6BEMBI U IO TI0-
BEPXHOCTEH TEJI BPAILCHUS

Conep:kanue y4eOHOIr0o MaTepuaJia

[Tnomaau moBepxHOCTH Teln BpameHus. O0beM mpu3Msbl U IIMHApa. OTHOIIIE-
HYE€ 00BEMOB ITOTOOHBIX TEII.

IIpakTHYecKHe 3aHATHA

1. Beraucnenne 00bMa 1 Macchl

2*

OK-01, OK-02, OK-03
IK-1.1., IIK-1.2., [1K-2.4.
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KoHTpoJibHbIEe padoThI

1. Tena BpameHus 2
BHeaynuTopHas camocTosiTeIbHAsI padoTa CTyAeHTOB: )
Cro’kHBIE TeNNa U X 00BbEMBI (pa3dop 3a1aHmil)
Pasnen 13. [lepBooOpa3Has u HHTETpa 18/1* | OK-01, OK-02, OK-04
Tema 13.1. Coaeprxanue yueOHOro MaTepuaJia MK-1.1., ITK-1.2., [IK-2.2., [1K-2.4.
[TepBooOpa3znas 3a/aya 0 BOCCTAaHOBJICHUU 3aKOHA JIBUKEHUS 110 U3BECTHOU ckopocTH. [Tons-
TUE UHTEerpupoBaHus. O3HAKOMIICHUE C MOHATHEM MHTErpaia U NepBooOpasHOi
st pyaknuu y=f(x). Pemenue 3ama4 Ha CBsA3b MEPBOOOPA3HOM U €€ MPOU3BO/I- 4
HOM, BEIYHCIICHUE TEPBOOOPA3HON it JaHHOU QyHKImH. Tadiuna hopMyi s
HaXO0XJICHUS NepBooOpa3HbIX. M3yueHue mpaBuiia BEIUMCICHHSI IEPBOOOPa3HON
Tema 13.2. Coaep:xaHue y4eOHOro MaTepuaJia
[Tnomans KpUBOJIUHEWHON | 3a1auu, MPUBOISIIUE K IIOHSITHIO ONPEICICHHOTO HHTETPajia — O BRIYUCICHUN
Tparnenuu IIJIOIIA M KPUBOJIMHENHOM Tpalleliuy, O epeMeleHnH Touku. [1onsaTue onpe- 4
NenéHHOro uHTerpaia. ['eomeTpuyeckuil M1 PU3NIECKHUI CMBICIT OTIpeAeTIEHHO-
ro uaterpayia. ®opmyna Herotona— JleitOnuma
IlpakTH4YecKue 3aHATHSA
1. Beruucienue mioniaaeil KpUBOJIMHEHHBIX Tpaneui 2
Tema 13.3. Coaep:xaHue y4eOHOro MaTepuaJia
Heonpenenenuslii naTe- [TonsTHE HEONPEAEIEHHOTO UHTETPAJIa 2
rpaji
Tema 13.4. Coaepxkanue y4eOHOro MaTepuaJa
Omnpenenensblii uaTErpan | ['eoMeTpudecKuii CMBICI ONPECICHHOTO HHTErpaia 7
IIpakTHYecKHe 3aHATHSA
1. IlpukisiagHble 3aa4l, pelIaeMble Yepe3 HHTerpal 2*
BHeayauTopHasi caMOCTOsITe/IbHAsI Pab0Ta CTY/I€HTOB: 2
[IpuMeHeHne HHTerpaia 1 HaXOXKIeH!sI 00bEMOB Te (penieHne 3a1a4)
Pa3nes 14. DnemMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSTHOCTEH 22/2* | OK-01, OK-04, OK-05
Tema 14.1. Cojaepixanue yueOHOIro MaTepuasia MK-1.1., TIK-2.2.
OcHoBHBIE IOHATHSA KOM- | [lepecTaHOBKH, pa3MEILICHHUs], COUSTAHHSI 4
OMHATOPUKHU IIpakTHyecKue 3aHATHSA
1. DrieMeHThl KOMOMHATOPHKH B MPO(HECCHOHAIbHON AEATENbHOCTH 1*
Tema 14.2. Conep:kanue y4eOHOIr0o MaTepuaJia
BepositHoCT CoBMecTHBIE U HECOBMECTHBIE COOBITUS. TeopemMbl O BEPOSTHOCTH CyMMBI CO-
ObITHI. YCI0BHAs BEPOATHOCTh. 3aBUCHUMbIE M HE3aBUCHUMbIE COOBITHA. Teope- 5
MBI O BEpOSITHOCTH NPOU3BECHHSI COOBITUI
Tema 14.3. Coaeprxanue y4eOHOro MaTepuaJa
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MaremMaTuueckas cTaTHU-
CTHUKAa

Bunpe! ciyualinbix BenmuurH. OnpeaesieHue JUCKPETHOM CITy4yailHOW BEJTMYUHBI.
3aKoH pacnpezesieHusl AMCKPETHOM ciiyyaliHOW BelauunHbl. Ee uncioBble xa-

pakrepucTuku. Bapuanuonssiil psn. [lonuron yactor u rucrtorpamma. Cratu- 4
CTHYECKHE XapaKTEPUCTHKH psijia HAOII01aeMbIX JAHHBIX
Tema 14.4. Coaeprxanue yueOHOro MaTepuaJia
I'paduueckoe npeacras- IlepBruynas 00paboTKa CTATUCTHUECKUX JaHHBIX. ['paduyeckoe ux npeacras- 3
JIEHUE JaHHBIX nenue. HaxoxaeHue cpelHuX XapaKTEpUCTUK, HAOII0JaeMbIX TAHHBIX
IIpakTHyeckue 3aHATHS
1. AHanu3 TaHHBIX NPEANPUSITHS, COCTABJICHUE TAOJIHI] U TUarpaMm 1*
Tema 14.5. Conep:kaHue y4e0OHOIr0 MaTepuaJia
Penienne BepoATHOCTHBIX | DnemeHThl KoMOuHaTopuku. CoObITHE, BEPOATHOCTH COOBITHS. CI0XKEeHNE H 3
Y CTAaTUCTUYECKHUX 3a]a4 YMHOXEHHUE BEPOSITHOCTEN
KoHnTpoJsibHbIe padoThI
1. Teopust BeposiTHOCTEN 1
Pa3nen 15. YpaBHeHUs 1 HEPaBEHCTBA 20 OK-01, OK-04, OK-03
Tema 15.1. Cojaeprxanue yueOHOro MaTepuasa MK-1.1., IIK-1.2., [1IK-2.2.
VYpaBHeHuUs U HEPABEHCTBA | PaBHOCHMIIBHOCTD YpaBHEHUH U HepaBeHCTB. OCHOBHBIE TEOPEMBI O PAaBHOCHUIIb-
C MOJyJieM HBIX IEpexXo/ax B ypaBHEHUAX M HepaBeHcTBax. OOlue MeToJbl pelieHUs
YPaBHEHMIA: MIEpeXo] OT PaBEHCTBA (PYHKLUI K paBEHCTBY apryMEHTOB AJISl MO-
HOTOHHBIX (PYHKIIMM, METOJ] pa3yio’K€HUsI HA MHOXKUTEIH, METOJI BBEJCHHS HO-
BOIl mepemeHHON. OOLIMe METO/IbI PELICHNUs HEPABEHCTB: MEepPexXol OT CpaBHE- 8
HUS 3HaYeHUHN QYHKIUI K CPaBHEHMIO 3HAYEHHUH apryMEeHTOB ISl MOHOTOHHBIX
¢byHKuMi, MeToa UHTEpBajoB. ['padudeckuii METO pelieHus: ypaBHEHUN U He-
paBeHCTB. [IpocTeimme ypaBHEHHsI M HEpaBeHCTBA ¢ MoayJseM. [IpuMeHeHue
PaBHOCHJIBHBIX IIEPEXO0B B ONPECIICHHBIX TUIIaX YPAaBHEHUN U HEPABEHCTB C
MOJyJIEM
BaeaynuTopHasi camocTosiTeIbHAS pa00Ta CTY/IEHTOB: 2
HepacnpoctpanéHHbIe METOIBI pellieHnsl YpaBHEHUH (TpuMepsl, pa300p 3a1aHui)
Tema 15.2. Conep:kanue y4eOHOIro MaTepuaJia
VYpaBHeHUs U HEPABEHCTBA | 3HAKOMCTBO C napameTpoM. [Ipocreiiime ypaBHeHHs U HEpaBEHCTBA ¢ Mapa- 10
C mapaMeTpoM METPOM.
KoHnTpoJibHbIe padoThI
1. 'ToroBasi KOHTpOJIbHAs paboTa 2
KoncyabTanun 4
IIpomexyTouHas aTTecTALMA B BUe IK3aMeHa 6
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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, KPEIIEHUS! B KOMIUIEKTE)/UHTEPaKTUBHON MaHENbI0 (IIporpaMM-
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/Cuctema xpaHe-
HUS ¥ IEMOHCTpPALMU TaOJINIl U TJIAKaTOB

Texnuueckue cpeacraa

OcHoBHoOe 000py10BaHNE

1.

2.
3.
4

CereBoit GpUIBTP
JlokyMeHT-Kkamepa
MHoroyHKIIMOHATBHOE YCTPONCTBO/TIPUHTED
WNHTepakTUBHBIN MPOTpaMMHO-ANIAPATHBIA KOMILIEKC MOOWMIIBHBIN WIIA CTAIMOHAPHBIHA
(mporpammHoOe obecrieueHre, IpoeKTop, KperjeHnue B KoMIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPaKTUBHOM 10CKOH (MMporpaMMHoe obecreueHue, NpoeKTop, KperieHne B
KOMIUJIEKTE)/MHTEPaKTUBHOM MaHes b0 (IpOrpaMMHOE 00ECTICYeHHE B KOMILICKTE)
[TepcoHanbHBIN KOMITBIOTEP C Mepudepreit/HoyTOyK (JIMIIEH3NOHHOE TPOrpaMMHOE oOec-
nevyeHure, 00pa3oBaTeNbHbI KOHTEHT U CUCTEMA 3alllUThl OT BPEAOHOCHOW HMH(}OpMaIm,
nmporpaMMHoOe oOecrieueHue sl nudpoBoil JadOpaTOpUH, ¢ BO3MOXKHOCTHIO OHJIAIH-
ompoca)

JIeKTPOHHBbIE CPEACTBA 00y4eHUs

OcHoBHoOe 000py10BaHHE

1.

w

DneKTpoHHbIE cpefcTBa oOyuenus/MaTepakTuBHBIC TOCOOMS/OHIAH-KYpCHI (110 Tpe-
METHOM 00J1acTH)
KomriekT yue6HbIx BuAeoGUIbsMoB (M0 mpeIMeTHOM 00nacTu)
KomriekT uepTexxHOro 060py/10BaHUS U MPUCTIOCOOTIECHUI
[TnaHmeTHbI KOMIBIOTEp (IMLIEH3MOHHOE MPOTpaMMHOE OOecTiedeHrne, 00pa30BaTEIbHbIHI
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 ananuzal( kinacc. Mep3nsk A.T'., HomupoBckuii
H.A., TlonsixoB B.M. — "IIpoceemienne", 2024 rox
2. Anre6pa u Havana MmaTemaTudeckoro ananuzall kimacc. Mepsnsk A.I'., Homuposckuit
H.A., TlonsixkoB B.M. — "IIpocBemenne", 2024 rox
3. 'eomerpus 10 — 11 xmacc: 6a3oBbiii U yrayOneHHbld ypoBHU. ATaHacsH JI.C., ByTy30B
B.®., Kagomues C.b. — "IIpocBemenue", 2023 rox

JlonmoiHUTEIbHAS JIUTEPATYypa
1. bammmakoB M. M. Marematrka: y4eOHUK JIJIs CTY/I. YIPEKACHHUM cpell. Tpod. oOpa3oBaHUsI.
— M., 2018.
2. bammvakoB M. M. Matemaruka. 3amaqnuk: y4e0. mocoOue i CTYH. YUPSKISHUH Cpej.
npod. oOpazoBanust. — M., 2018.

JluaaKkTHYecKue noco0usi M CpaBoYHbIe MaTePUAJIbI
1. bammakoB M. . MaTtematuka: KH. JjIsl IpernoiaBaTesisi: MeTo. mocooue. — M., 2014

JJIeKTPOHHBbIE 00pa30BaTeIbHbIE PeCypChI

TpeOoBaHus K Megaroru4eCKuM padoTHUKAM

Briciiee npodeccuonanbHoe 00pazoBaHue WK CpeaHee mpodeccuoHanbHoe 00pa3oBaHue
110 HampaBJICHUIO oAroToBKH "OOpa3oBaHre W TMeAaroruka’ wim B 00J1aCTH, COOTBETCTBYIOIICH
MpernoaBaeMoMy TIpenMery, 0e3 mpeabsiBieHus TpeOoBaHUN K CTaxy paboThl OO BbICIIEE
npodeccuoHaibHOe 00pa3oBaHUE WM cpeaHee MpodeccuoHanibHOE 00pa3oBaHWE U JIOMOJIHH-
TeNbHOE MpodeccHoHaIbHOE 00pa30BaHKe MO HAMpPaBICHUIO JESTEIBHOCTH B 00pa30BaATEIbHOM
yupeXJIeHnU 0e3 peIbsBIeHUs TPeOOBAaHUM K CTaXy pabOTHI.
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7. KOHTpOHL H OLICHKA PpEe3yJIbTATOB 0CBOCHUS Oﬁl[leOﬁpaSOBaTeJIbHOFO 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.

O61mme / mpodeccuonab-
Hble KOMIIETEHIIU U

Pa3zgean / Ne ypoka

Ilemarornyeckue TeXHOJOIruH / AKTUB-
Hble opMBbI U MeTObI 00YUeHUsI

Tun oueHOYHbIX MEPONPUATHIA

OK 01. BpiOupatrs cnocoOsr
pemieHus 3amad  mpodeccuo-
HAJILHOW JIESITEIILHOCTH  TIPH-
MCHHUTEIBHO K  Pa3IUYHBIM
KOHTEKCTaM

P 1, remur 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-0/c P 4 temr1 4.3., 4.4.
P 5 temnr 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 Temn1 6.2., 6.3.
P 7 Tema 7.2.

P 8 temsr 8.1.-8.7.

P 9 tremnr 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 temsr 11.2.,11.3.

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

P 12 temer 12.1.-12.4.

IM-o/c P 12 Temer 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 temnur 14.1., 14.4.

P 15 temsr 15.1.-15.2.

IMenarornyeckue TEXHOJOTHH: JIMYHOCT-
HO-OPUEHTUPOBAHHBIE,  WH(POPMALUOHHO-
KOMMYHUKATHBHBIC TEXHOJIOTUHU, DJIEMECHTHI
KeiCc- TeXHOJIOTHH, MpobJieMHOe 00y4YeHHeE,
TEXHOJIOTUSI KPUTHYECKOT'O MBIIUICHUS, UH-
TErprUpOBaHHOE 00yUeHNEe, OMHAPHBIA YPOK.

AKTHBHBIE MeTOAbl O00ydeHmsi: Oecena,
paboTa C TEKCTOM, IEPEKPECTHAasi JHMCKYC-
cHsi, mpoOJIeMHasi JIEKIUs, JIeIoBasi Wrpa,
pabota B rpymnmax.

TectupoBanue

YceTHBII onpoc

MaremaTuueCKuil TUKTAHT
Pa3zHoypoBHEBbIE 3aaHUA

Keilic 3amanus

[IpakTnueckas padbora

KonTponbnas pabota

@pOHTAIBHBIN OIIPOC

Koncnekr

Pedepar

WNunuBuayanbHash caMOCTOSITENIbHAS pa-
oora

BrinonHenune 3x3aMeHaIMOHHOrO TeCTa

OK 02. Mcnonb3oBaTh COBpe-
MEHHbIE CpeJICTBa  IIOUCKa,
aHaM3a ®  HWHTEPIPETANNN
uHpopManuu, U uHPOpMALHU-

P 1, remsr 1.1.

P 2 temnr 2.1.-2.2.

II-o/c P 2 Teme1 2.1., 2.2.
P 4 temr1 4.2.-.4.4,

IMeparornyeckue TEXHOJOrHM: WH(pOpPMa-
[IUOHHO-KOMMYHHUKATHBHbIE  TEXHOJIOTUH,
AIIEMEHTHI Keic- TEeXHOJIOTHH, MpoOIeMHOoe
oOyuyeHHe, HHTErpUpPOBaHHOE O0OydYeHHeE,

TectupoBanue

YeTHBIN onpoc
MaremaTtuuecKkuii TUKTaHT
Pa3zHOypoBHEBBIE 3a1aHUS
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OHHBIC TEXHOJIOTUH JUIS BbI-
MOJTHEHUsT 3amad mpodeccuo-
HaJIbHOM JIeATEIbHOCTH

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

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

P 9 temp1 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 Temer 11.2.,11.3.

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

P 12 temsr 12.1.-12.4.

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

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

OWHApPHBIN YPOK.

AKTHBHBIE MeTOAbl 00ydeHusi: Oecena,
paboTa ¢ TEKCTOM, MEPEKpPECTHasi TUCKYC-
CUs, TMpOOJIeMHAsl JICKIHUs, JeJIoBas HWrpa,
paboTa B rpyImmax.

Keilic 3amanus

[TpakTuyeckas pabora

KonrtponsHas pabora

@pOHTAIBHBIN OIIPOC

Koncnekr

WupuBuayanbHas CaMOCTOSITENbHAsT pa-
6ota

BrinosnHeHne 3Kk3aMeHaIlMOHHOTO TeCTa

OK 03. IlnanupoBath u pea-
JIN30BBIBATh cOOCTBEHHOE
npodeccuoHanpHOE H  JIHY-
HOCTHOE pa3BUTHE, MpeaNpH-
HUMATENIbCKYIO0 JAEATEIbHOCTh
B IpodeccruoHaIbHON cdepe,
UCIOJIb30BaTh 3HAHUS N0 (u-
HAaHCOBOM I'PaMOTHOCTH B pa3-
JUYHBIX )KU3HEHHBIX CUTYyallUs

P 5 temnr 5.1.-5.3.

II-o/c P 5 Temsnr 5.1.-5.3.
P 6 Temr1 6.2.,6.3., 6.5.
IT-o/c P 6 Temu1 6.2., 6.3.
P 8 Temnr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

II-o/c P 9 temer 9.3.-9.5.
P11 Temer 11.2.,11.3.

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

P 15 temer 15.1.-15.2.

IMeparornyeckue TEXHOJOTHH: JIMYHOCT-
HO-OPUEHTUPOBAHHBIE,  WH(POPMALMOHHO-
KOMMYHUKATHBHBIC TEXHOJIOTUHU, DJIEMECHTHI
Ke¥c- TeXHOJIOTHH, MpoOJieMHOE 00y4YeHHeE,
WHTETPUPOBAHHOE 0OyUEHHUE.

AKTHBHBIE MeTOAbl O00yuyeHHsi: Oecena,
paboTa ¢ TEKCTOM, TEPEKpPECTHasi TUCKYC-
cusi, mpoOleMHasi JIeKIus, AeloBas urpa,
paboTa B rpymnmax.

YcTHbI onpoc

MaremaTnyecKuii TUKTAHT
Pa3noypoBHeBbIe 3a1aHus

[IpakTnueckas pabora

KonTponbnas pabota

@pOHTAIBHBIN OIPOC

Koncnekr

Pedepar

WNHnuBuayanbHash caMOCTOSITENIbHAs pa-
6ota

OK 04. O¢ddexTrBHO B3auMoO-
neiictBoBath U paboTath B
KOJIJIEKTHBE U KOMaH/1e

P 1, remsr 1.1.

P 3 tema 3.1.

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

P11 Temer11.2.,11.3.

Ilenarornyeckue TEXHOJIOrMM: HH(pOpMa-
[IMOHHO-KOMMYHUKATUBHbIE  TEXHOJIOTUH,
AJIEMEHTHI KeiC- TEeXHOJIOTUH, MpoOIeMHOe
oOydeHue,  TEXHOJOTusl  KPUTHUYECKOTO
MBILUICHHUS,, MHTETPUPOBAHHOE O0OydYeHHe,
OMHAPHBIN YPOK.

TectupoBanue
MaremaTHyeCKUil JUKTAHT
Pa3zHoypoBHEBbIE 3a1aHUS
Keiic 3amanns
[TpakTudeckas pabota
KonTponbhas pabota

IT-o/c P 11 temsr 11.2., 11.3. Pedepar
P 13 temsr 13.2.-13.4. AKTHBHBIE MeTOAbl 00ydeHusi: Oecena,
IT-o/c P 13 13.4. IIEPEKpECTHAsl JTUCKYCCHs, JelloBasi WIpa,
P 15 temsr 15.1.-15.2. paboTa B rpymnmnax.
OK 05. OcymectBisate yer- | P 1, temsr 1.1. Ilegaroruyeckue TEXHOJOTMM: JMYHOCT- | TectupoBaHue
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HYI0O W THMCHBMEHHYIO KOMMY-
HUKAIMI0O Ha TOCYJapCTBEH-
HOM s3bike Poccuiickoit ®ene-
pamuu ¢ yd4eToM OCOOCHHO-
CTEH COIMATIBLHOTO U KYJIBTYP-
HOI'0 KOHTEKCTa

P 4 temr1 4.2.-.4.4.
IT-o/c P 4 Temr1 4.3., 4 .4.
P 5 temnr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 7 Tema 7.2.

P 14 tema 14.1., 14.3.

IT-o/c P 14 tems! 14.1., 14.4.

HO-OpPUEHTUPOBAaHHbIE,  HWH(OPMALMOHHO-
KOMMYHHKATHBHBIC TEXHOJIOTHH, DJIEMEHTHI
Kelic- TEeXHOJIOTHUHU, TEXHOJOTHS KpUTHYEe-
CKOTI'0 MBIIUICHHUS.

AKTHBHBIE MeTOJAbI O00yueHHsi: Oecena,
paboTa C TEKCTOM, IEPEeKpPECTHasi JHMCKYC-
cusi, mpoOJieMHasi JICKIUs, JeNIoBas Wrpa,
paboTa B rpymnmax.

VYcrHblit onpoc
MareMaTHU4ecKUuil TUKTAHT
[IpakTuueckas pabora
KonrponsHas padora
OpoHTaTBHBIN OIIPOC
Koncnekr

Pedepar

IIK 1.1. [IpoBepsaTh TexHUYE-
CKO€ COCTOSIHUE JOPOXKHBIX,
CTPOUTENIbHBIX U JIECHBIX Ma-
IINH

P 2 temsr 2.1.-2.2.

II-o/c P 2 Temnr 2.1., 2.2.
P 4 temr1 4.2.-.4.4.
II-o/c P 4 Temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

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

P 9 temn1 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 temsr 11.2.,11.3.

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

P 12 temer 12.1.-12.4.

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

P 13 tembr 13.2.-13.4.
IM-o/c P 13 13.4.
P 14 tema 14.1., 14.3.

IT-o/c P 14 Temnr 14.1., 14 4.

P 15 temnr 15.1.-15.2.

Ilenaroruyeckne TEXHOJOTHM: JHUYHOCT-
HO-OpPUEHTUPOBAaHHbIE,  HWH(OPMALIMOHHO-
KOMMYHUKATHUBHBIE TE€XHOJOTHUU, DIIEMEHTHI
Kelic- TeXHOJIOTUU, TPOoOIeMHOEe 00ydeHHe,
TEXHOJIOTHS] KPUTHUYECKOTO MBIIICHUSI, WH-
TErpupOBaHHOE 00yUYeHHNE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOAbl O00yuyeHHsi: Oecena,
paboTa ¢ TEKCTOM, MEPEKpPECTHasi TUCKYC-
cusi, mpoOleMHasi JIeKIus, AeloBas urpa,
paboTa B rpymnmax.

YcTHBII onpoc
Pa3zHoypoBHEBbIE 3a1aHUS
Keiic 3ananus
ITpakTuyeckas pabora
KonTponbhas padora
@poHTaJIBHBIN OIIPOC

IIK 1.2. OcymecTBisiTh MOH-
TaX W JEMOHTax pabodero
00opyIoBaHUS

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.

Ilenarormyeckne TEXHOJIOTMHM: JIMYHOCT-
HO-OPUEHTUPOBAHHbIE,  MH(POPMALUOHHO-
KOMMYHHMKATHBHbIE TE€XHOJIOTHH, 3JIEMEHTHI
Kelic- TEeXHOJIOTUH, MpobJIeMHOEe 0OydeHue,
TE€XHOJIOTUS] KPUTUYECKOTO MBILIUICHUS, HH-

MaremaTtudecKknii TUKTaHT
Pa3noypoBHeBbI€ 3a1aHUs
Keiic 3amanns
[TpakTuueckas pabota
KonTponbHast pabota
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P 9 tems1 9.1.-9.5.

TErpUpOBaHHOE 00yUYeHHUE, ONHAPHBIN YPOK.

OpoHTaIBHBIN OIIPOC

II-o/c P 9 Temsr 9.3.-9.5. Koncnekr
P11 Temer11.2.,11.3. AKTHBHBIE MeTOAbl 00ydeHusi: Oecena,
-o/c P 11 temsr 11.2., 11.3. paboTa ¢ TEKCTOM, MEPEKPECTHasi TUCKYC-
P 12 temsr 12.1.-12.4. CUs, TMpOOJIeMHAsl JICKIHUs, JeJIoBas HWrpa,
IT-o/c P 12 temsr 12.1., 12.4. paboTa B rpyImmax.
P 13 temnr 13.2.-13.4.
II-o/c P 13 13 .4.
P 15 temnr 15.1.-15.2,
MK 2.2. OcymectBnsats Tex- | P 5 Temsr 5.1.-5.3. IHeparoruyeckue TEXHOJOIMM: JMYHOCT- | TectupoBaHue

HOJIOTMYECKYI0 HACTPOMKY CHU-
CTEM M PETYJIHPOBKY paboumx
OpraHoB.

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

P11 Temer 11.2.,11.3.

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

P 13 temsr 13.2.-13.4.

HO-OPUEHTUPOBAaHHbIE,  HWH(OPMALIMOHHO-
KOMMYHUKATHUBHBIE TE€XHOJOTHUU, DIIEMEHTHI
Kelic- TeXHOJIOTUU, TIPOoOIeMHOEe 00ydYeHHe,
TEXHOJIOTHSI KPUTHUECKOTO MBIIICHUSI, UH-
TErpupOBaHHOE 00yUYeHHNE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOAbl O00yuyeHHsi: Oecena,

YcTHbIi onpoc
Pa3zHoypoBHEBbIE 3aaHUA
[TpakTuueckas pabota
KonTponbhas padora
OpOoHTANBHBINA ONPOC
Koncnekr

Pedepar

IT-o/c P 13 13.4. paboTa c TEKCTOM, NepeKkpecTHas AuCKyc- | UHauBuayanbHash caMOCTOsTENbHas pa-
P 14 tema 14.1., 14.3. cus, MpoOJIeMHAasl JICKIWs, JeJoBas wWrpa, | 6ora
IT-o/c P 14 tems! 14.1., 14.4. paboTa B rpymnmax.
P 15 temsr 15.1.-15.2.
K 2.4. Bemonuare aopox- | P9 temsr 9.1.-9.5. IHeparoruyeckue TEXHOJOIMM: JIMYHOCT- | Y CTHBIN ONPOC
HO-CTPOUTEIBbHBIE pa6otel, | II-o/c P 9 temsr 9.3.-9.5. HO-OPUEHTUPOBAaHHbIE,  HWH(OPMALMOHHO- | MaTeMaTuyecKuil AUKTAHT
cobmonas TexHuyeckue Tpe- | P 11 temsr 11.2., 11.3. KOMMYHUKATUBHBIE TE€XHOJOTHUH, DJIEMEHTHI | Pa3HOypOBHEBBIE 3a1aHUs
6oBanus u 6e3omnacHocTs npo- | Il-o/c P 11 temer 11.2., 11.3. Kelic- TeXHOJIOTuu, pobiemHoe oOyuenue, | Keiic 3ananus
W3BOJICTBA P 12 remsr 12.1.-12.4. TEXHOJIOTUSl KPUTUYECKOTO MbILUIeHUs, UH- | CeMHHap
IT-o/c P 12 Temsr 12.1., 12.4. TerpupoBaHHOE 00yueHue, OuHapHbIi ypok. | [IpakTuueckas pabota
P 13 temur 13.2.-13.4. Kontponbnas padota
IT-o/c P 13 13.4. AKTHBHBIE MeTO/Abl 00y4eHusi: Oecena, | IHauBUayanpHas CcaMOCTOSTENbHAs pa-

paboTa ¢ TEKCTOM, IEpeKpecTHas IHCKYC-
cusi, TpoOJieMHast JIEKIUs, JIeloBas Wrpa,
paboTa B rpymnmax.

oora
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