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1. lHosicHUTEJLHASA 3aAIIUCKA

[Tporpamma o6meo6pasoBareabHoro yueonoro npeamera OVIL.03.Y Marematuka (yriay0-
JICHHBI YpOBEHB) MpeIHAa3HAYCHA ISl U3YyYCHHS MAaTEMATHKH B MPO(ECCHOHAIBHBIX 00pa3oBa-
TEJIBHBIX OpraHU3alUsAX, PEATU3YIOIUX 00Pa30BaTEbHYIO MPOrpaMMy CpeIHEro obiiero oopa-
30BaHUS B Mpejesiax OCBOCHHUS OCHOBHOM NpodecCHOHAIbHON 00pa3oBaTEIbHONW MPOrpaMMBbI
(OIIOII) CIIO Ha 0a3e 0OCHOBHOIO OOLIEr0 00pa30BaHMsI MIPHU MOATOTOBKE KBAaTU(UIMPOBAHHBIX
pabounx u ciyxammx 1o npodeccun 23.01.07 MammHuCT KpaHa (KpaHOBIITHUK).

[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 mpodeccun 23.01.07 MamuHUCT KpaHa (KpaHOBIIHK).

VYuebnsbiii mpeamMer MaTeMaTka BXOJUT B 00I1e00pa30BaTEIbHBIN IUKII, MOIIUKI 00s3a-
TeJbHbIC yUeOHBIC MPEAMETHI M UATACTCS Ha TIEPBOM Kypce 00yUYeHUsI.

B snoxy mudpoBoii Tpanchopmanmu Beex cep uernoBeueckon eaTeIbHOCTH HEBO3MOXKHO
cTaTb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleld MaTeMaTH4eCKOW MOJITOTOBKH.
3710 00yCIIOBICHO TE€M, YTO B HAIIM JHU PACTET YHCIIO 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 CTAHOBUTCS 3HAUYMMBIM MpEeAMETOM, (pyHIaMEeHTOM OO0Opa3oBaHHS, CyIle-
CTBEHHO pacmmpserca. B Hero BXOAST He TOJbKO oOydaromuecs, MIaHUPYIOUIUE 3aHUMAaThCS
TBOPUYECKOW M HMCCIENOBATEIbCKON paboToil B 00JiacTW MaTeMaTuku, WHGOpMATUKHU, HU3UKH,
SKOHOMUKH U B JPYTUX 00JIaCTIX, HO M T€, KOMY MaTeMaTHKa HyHa JIJIsl UCTIOJIb30BaHUs B MPO-
(eccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknagHass 3HAYMMOCTH MAaTEMAaTHKH OOYCJIOBIIEHA TeM, 4TO €€ IMPEAMETOM SBISIOTCS
(dbyHIaMEHTanbHbIE CTPYKTYphI Hamiero mupa. be3 KOHKpPETHBIX MaTeMaTHUYeCKUX 3HAHUU 3a-
TPYJHEHO TTOHUMAaHUE MPUHIIMIIOB YCTPOMCTBA M HMCIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOC-
MpUATHE W WHTEPIpETAIusi pa3HooOpa3HO COIMAIbHON, YIKOHOMHYECKOW, MOJUTUYECKON WH-
dbopmaruu, ManodppeKTUBHA TTOBCEIHEBHAS MPAKTHYECKAs JEATeIbHOCTh. Bo MHOrux cdepax
npodeccuoHanbHON AESITENHOCTH TPEOYIOTCS YMEHHS BBINONHITH 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 BEPOSATHOCTHBINA XapaKTep CIyYalHbIX COOBITHIA.

OOyueHne maTemMaTHKe TAET BO3MOXKHOCTb pa3BUBaTh y OOYYaIOIIMXCS TOYHYIO, palfo-
HaJIBHYIO M ”HHOPMATUBHYIO pedb, YMEHHE OTOMPATh HanboJiee MoAXOSIINe I3bIKOBbIC, CHMBO-
JTUYecKue, rpauuecKue CpeICTBA I BRIPAKECHUS CYKJICHUN U HATJISTHOTO UX TPEICTABICHUSI.

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

— ¢opMHpOBaHHE IEHTPATBHBIX MAaTEMAaTUUYECKUX MOHATHH (YUCIIO, BEJIMUYMHA, T€OMETPH-
gyeckas Gurypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIIHS, IPOU3BOIHAS, UHTErpai), 00ecreunBaro-
IIMX MTPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHusl 00YyJIarOIINXCS;

— MOABEACHHE OOYUAIONIUXCsl Ha JIOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHWIO B3aMMOCBSI3U
MaTeMaTHKUA U OKPY KAIOIIEero MUpa, MOHUMAHUI0 MaTeMaTUKHU KaK 4acTh OOIIeH KyJIbTyphl Ye-
JIOBEYECTBA;

— pa3BUTHE HMHTEUIEKTyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEW oOydaromuxcs, Mo3HaBa-
TEJIbHOW aKTHUBHOCTH, UCCIEAOBATEIBCKUX YMEHHUI, KpUTHUHOCTH MBIIUICHHS, HHTEpeca K U3y-
YEHHUIO0 MaTEeMaTHKU;

— (opmupoBaHue (QPyHKIIMOHAJIBLHOM MaTeMaTHYECKONW TI'paMOTHOCTH: YMEHHUSI pacro3Ha-
BaTh MaTEMAaTUYECKUE ACHEKThl B PEANbHBIX >KMU3HEHHBIX CUTYalUSX U NPU U3YYEHUU APYTrUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POopMyIHpoBaTh UX Ha



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

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

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

Buj yueOHoii padoThl O0bem B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl y4eOHOI0 peaMeTa 471

BT. 4.:

1. OcHoBHOE conepkaHue 296
BT. U..

TeopeTuieckoe o0ydeHue 295

IIpaKTUYIECKHUE 3aHATUSA 1

CamocrositensHas paboTta 154

2. IlpodeccronanbHO OPUEHTUPOBAHHOE COACPIKAHNE 21

BT. U..

TEOpeTHYecKoe 00yueHue -

MPaKTUYECKUE 3aHATUS 21

[IpomexyTouHAsi aTTEeCTALMSA MO ceMecTPaM 2 cemMecmp — 3K3aMeH




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

Kon v naumenoBa-
HHe (popMHUpPyeMBbIX

Ili1anupyemble

€3yJbTAaThl 0OCBOCHHUA NPEAMETA

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

JACATEIIBHOCTU HNPUMEHUTEIb-
HO K pa3JIMYHbIM KOHTCKCTaM

TEJIBHO BBIIOJHATH TAKYIO JAEATEIEHOCTD;

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

a) 6a30BbIe JJOTHYECKHUE TeiiCTBUI:

- CaMOCTOSTENBHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh MpobiieMy, paccMar-

pHUBAThH €€ BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYLIECTBCHHBIH MPHU3HAK WIA OCHOBAHUS U1 CPaBHEHHS,

Kiaccuukanuu U 0000IIeHHUS;

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

CTH)KEHUS;

- BBIABILATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMAaTPUBACMBIX SIBICHH-

X

- BHOCUTb KOPPEKTUBBI B JICSTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTa-

TOB LIEJISIM, OLICHMBATh PUCKH TOCIICACTBUH ACATEIFHOCTH;

- pa3BUBATh KPEAaTHBHOE MBIIUICHHE TIPH PELICHUH KHU3HEHHBIX IPOOIIeM

0) 0azoBbIe HCCIEN0BATEIbCKHE AEHCTBHSI:

- BIIQJICTh HaBBHIKAMH Y4EOHO-HCCIIEIOBATEIECKON U TMPOEKTHON AesATENHHO-

CTH, HABBIKaMH pa3pelleHust Ipooiem;

- BBIABJIATh NPUYMHHO-CIEJCTBEHHbIE  CBSI3U M aKTyalu3UpOBaTh 3ajady,

BBIBUraTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHTh! Ul JOKa3aTelb-

CTBa CBOUX YTBEPXkIEHUH, 3a1aBaTh IapaMeTpbl U KPUTEPUU PELLICHUS;

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

YEeCKH OLIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX

YCIIOBHSX;

- YMeTh TIEPEHOCUTHh 3HAHHUS B MO3HABATENBbHYIO M MPAKTHYECKYIO 00IacTH

JKU3HECATEIILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00nacTeid;

- BBIIBUTaTb HOBBIC UJCH, IPEJIaraTb OpUrnHAJIbHBIC MMOAXO0AbI U PEHICHUS,

M CIOCOOHOCTh MX MCIIOJB30BAaHMs B IMO3HABATEIHHON M COLMAIIBHOM 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 HaNOOJbIINE 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
3HAUYCHUS, Ha HAXOXKICHUE IyTH, CKOPOCTH U YCKOPEHHUS,;

IIP6 5 ymerh omepupoBaTh MOHATUSAMU: pallMOHANbHAs (YHKIHMS, TOKa3aTeabHas (QyHKIUs, cTe-
neHHas (QyHKUus, Jorapupmudeckas QyHKIUS, TPUTOHOMETpUUecKre (GyHKIHU, oOpaTHbIe (PyHK-
I[U{; YMEHHUE CTPOUTH IpaMKu N3y4EeHHBIX (DYHKIMH, UCIIONB30BaTh TPadKH MPH M3YUSHUH IPO-
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 MPOLEHTHI, JOJIU 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 U OI[CHUBATh NMPABAONOA00HOCTh PE3yb-
TaToB;

IIP6 7 ymers omepupoBaTh IOHATHSAMH: CpeAHee apupMeTHUecKoe, MeluaHa, HauOobllee U
HaMMEHbIIIee 3HAYCHUs, pa3Max, JUCHEPCHUs, CTaHNAapTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKAaTh, HHTEPIPETUPOBATh MH(GOPMALUIO, TIPEJCTABICHHYIO B TaONUIAX, HAa JUarpaMMmax, 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 ymeTp omepHpoBaTh MOHATHAMH: CIyYalHBIA OIBIT M CIy4allHOE COOBITHE, BEPOSTHOCTH
CITlyqaifHOTO COOBITHS; YMEHHUE BEITHCIISTE BEPOSITHOCTD C MCHONB30BAaHNEM IpaUIeCKUX METO/OB;
MIPAMEHATH (OPMYJIBI CIIOKEHUSI 1 YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKTHI U (POPMYIIBI
NpPU PEeIIeHUH 33j1ad; OILCHMBATh BEPOSTHOCTH pPeaJbHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMH
BCJIMYMHAMH, YMEHUC NPUBOAUTH NMPUMEPHI NPOABICHUA 3aKOHA 6OJ'[I>LI_II/IX YUCECJI B NMPUPOIAHBIX U
00I1IECTBEHHBIX SBIECHUIX;

ITP6 9 yMmeTh omepupoBaTh MOHITHSIMH: TOYKa, MPsiMasi, TJIOCKOCTb, MPOCTPAHCTBO, JIBYTPAHHBII
YTOJI, CKPEIIUBAIOIIIECS MPSIMBIE, MapaUIeIbHOCTD U MEPIICHIUKYIIPHOCT 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 PEHICHHUH 3a/ad M3y4eHHBIE (AKTHl M TEOPEMbI IUIAHUMETPHH; YMEHHE OLCHHU-
BaTh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

ITP6 10 ymers onepupoBaTh MOHATHSIMHU: MHOTOTPaHHHK, CEUCHUE MHOTOrpaHHHKA, KyO0, mapaiie-
JIeTUIe/l, MpU3Ma, nupamuaa, GUrypa ¥ HOBEPXHOCTh BpAIICHHs, LWIMHAP, KOHYC, Iap, cdepa,
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, IIHHAPA, KOHyCa, Iapa; yMEHHe n300paxkaTh MHOTO-




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 HOHATHUSAMU: MPSIMOYTOJIbHAs CHCTEMa KOOPAHHAT, 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 OTpe3Ka, PaCCTOSHUE 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 MPUBOIUTH MPUMEPHl MaTEMAaTHYECKUX OTKPBITHI pOCCUUCKOW U MHPOBOI 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: HaTypajlbHOE YHCIO, IIENOE YHCIIO, OCTATOK IO MOZYIIIO,
paILMOHATFHOE YHCIIO, HPPALMOHAIBHOE YUCIIO0, MHOXKECTBA HATYPANIbHBIX, LENbIX, PALMOHAIBHBIX,
JeHCTBUTENBHBIX YHCEI; YMEHHE HCIOJIB30BATh MPHU3HAKY ACITHMMOCTH, HAMMEHBIINH OOIIHH 1eu-
TeJb ¥ HaUMeHblIee o0liee KpaTHOe, alropuT™ EBKIMAA MPH PElIeHUH 3a/1ad; 3HAaKOMCTBO C pas-
JIMYHBIMU TTO3UIIMOHHBIMU CHCTEMaMH CUUCIICHUS;

[Py 6 ymeTb cBOGOIHO ONEpPHPOBATh MOHATUSIMHU: CTENEHb C IIEJbIM MOKa3aTeleM, KOPEeHb HaTy-
paJbHON CTENeHH, CTEeNeHb C PAlMOHAJIBHBIM ITOKa3aTeleM, CTENeHb C JeHCTBUTENBHBIM (Belle-
CTBEHHBIM) TI0OKa3aTesieM, Jorapiudm yucia, CHHyC, KOCHHYC ¥ TAHT€HC ITPOU3BOJILHOTO YHCIIA,

IIPy 7 ymeTp onepupoBaTh HOHATHAMH: TOXKAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEeHCTBO, CHCTEMa YPaBHEHHH M HEPAaBCHCTB, PABHOCHJIBHOCTh YPaBHEHH, HEPABEHCTB M CH-
CTeM, palfOHAJbHbIC, UppPALOHAJIbHBIC, MOKA3aTelbHbIC, CTENEHHbIC, JOrapuMUUECKHE, TPHIO-
HOMETPHYECKUE YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHE PEILIaTh YPaBHEHHs, HEPABEHCTBA U
CHCTEMBI C HOMOIIBIO PAa3IMYHBIX MPHEMOB; PelIaTh YPaBHEHHs, HEPABEHCTBA M CHCTEMBI C Mapa-
METPOM; IPUMEHATH YPAaBHCHHA, HCPABECHCTBA, UX CUCTEMBI I PCIICHUA MAaTEMaTHYCCKUX 3a/1a4d U
3aj1a4 U3 Pa3IMYHBIX 00JIacTeil HayKH U peabHOW JKU3HHU;

ITPy 8 ymeTh cBOOOJHO OmepupoBaTh MOHATHAME: Tpaduk QyHKIMHU, oOpaTHast HYHKIMS, KOMIIO3HU-
s GyHKUMH, TuHelHas QYHKIMS, KBagpaTuuHas QYHKIMS, CTereHHas QyHKIUs C HelbIM IToKa3a-
TeJieM, TPUrOHOMETpuUecKre (HYHKIMH, 0OpaTHbIe TPUTOHOMETpUUYECKHEe (HYHKIMH, TIOKa3aTeabHas
u norapudmuyeckas QYHKIUH; YMEHHE CTPOUTH rpadukd QyHKUMH, BBIIONHATH MPpeoOpa3oBaHUsI
rpadukoB QYHKIHHA; YMEHHE UCIIONB30BaTh rpadMku GyHKIHMIT IS H3y4eHUs TIPOLECCOB U 3aBUCH-
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-
HOCTh (YHKIMH, MEPUOJUYHOCTh (YHKIUH, OTPAaHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTH ()YHKIIHH,
JKCTpeMyM (YHKIMH, HauOoJbllee W HaHMMEHbIee 3HAYCHHs (YHKIMHM Ha NMPOMEXKYTKE; yMEHHE
HPOBOUTH HCCIIEIOBaHHE (DYHKIMH; YMEHHE HCHOJIb30BaTh CBOWCTBA M rpaduku (QYHKUMH Juis




pelleHUs] YpaBHECHUI, HEPaBEHCTB U 33J1a4 ¢ MapaMeTpaMu; N300pakaTh Ha KOOPAWHATHOM 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 I0CICI0BATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX HOpMYIT;

I[Py 10 ymeTh omepupoBaTh MOHATUSIMHA: HEIPEPBIBHOCTH (DYHKITHH, ACHMIITOTHI Tpadrka QyHKIHH,
mepBasi ¥ BTOpas MPOHM3BOAHAS (DYHKIIMH, TEOMETPHICCKUN M (U3MUCCKHN CMBICT MPOU3BOIHOM,
nepBoOOpa3Hasi, ONPEICIICHHBI HHTETpall; YMCHUE HAXOIUT aCHMITOTHI rpaduka QyHKINN; YMEHUE
BBIYHCIISITH MPOM3BOJIHBIC CYMMBI, TIPOU3BEICHUS, YAaCTHOTO M KOMMIO3HIMH (DYHKIWH, HAXOIUThH
ypaBHEHHE KacaTenbHOU K rpaduky (YHKIHHU, yMEHHE HUCIOJIb30BATh MPOU3BOJHYIO AJIS HUCCIIENO-
BaHMA (YHKIHH, U1 HAXOKACHUS HAWIYYIIErO PeLIeHUs B MPUKIAIHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMHYECKUX U (DU3NYECKUX 3aJadax, Ui ONPENesICHUs CKOPOCTH U YCKOPEHUS; HaXOIUTh IIJIO-
magu 1 00beMbl QUTYP C TOMOIIBIO MHTETPaNa; IPUBOIUTE IPUMEPhl MATEMAaTHYECKOTO MOJICIUPO-
BaHMS C IOMOIIBI0 UG PepCHINATBHBIX YPaBHCHHI;

IIPy 11 ymeTh onepupoBaTh NOHATUAME: KOMIUICKCHOE YHCIIO, CONPSKEHHBIC KOMIUICKCHBIC YHCIIA,
MOJIyJIb M apryMEHT KOMIUIEKCHOTO yucia, (hopMa 3aliuci KOMIUICKCHBIX YHceNn (TeoMeTpUYecKasi,
TPUTOHOMETPHYECKAs U alreOpandyeckas); yMETh MPOU3BOJAUTh apU(PMETHUCCKHE ACHCTBHS C KOM-
IUIEKCHBIMH YHCIIAMH; TPUBOIUTH PUMEPHI HCIIOIb30BAHHU KOMIUIEKCHBIX YHCET;

IIPy 12 ymeTh CBOOOIHO OIIEPHPOBATH MOHATHAMM: CpeaHee apu(METHIECKOe, MeIHaHa, HanOoIb-
nIee ¥ HauMCEHbBIIee 3HAYCHUS, pa3Max, TUCIICPCHsl, CTAHAAPTHOE OTKJIOHEHHUE ISl OIIMCAHUS YHCIIO-
BBIX JaHHBIX; yMEHHE HCCIEA0BATh CTATHCTHYECKHE TAaHHBIC, B TOM YHUCIE C MIPUMEHEHHEM rpadu-
YECKUX METOJIOB M DJICKTPOHHBIX CPEICTB; rpadUUecKH UCCICI0BAaTh COBMECTHBIC HAOIIOJCHUS C
MOMOIIBIO THArPaMM PACCEUBAHUS U TMHCHHOM perpeccum;

IIPy 13 ymeTh HaXOAUTh BEPOATHOCTH COOBITHI C HCIONB30BaHUEM IPaQUICCKUX METOJIOB; IPUME-
HATH IS PEIICHUS 3a1ad GOpMYJIbI CIIOKEHHS M YMHOKCHHUS BEPOSATHOCTEH, (hOpMyITy TIOIHOM Be-
positHocTH, hopmyrny bepHymmn, koMOuHATOpHBIE (DakThl U (GOPMYJIBI;, OIIEHHBATH BEPOSTHOCTH
peabHBIX COOBITHIT; YMEHHE OTIEPHPOBATh MOHATHSMH: CITydaifHas BEMUYHHA, paclpeelieHue Bepo-
SITHOCTEH, MaTeMaTH4eCcKoe OKUJIaHWe, TUCTIEPCUS U CTaHAAapTHOE OTKIOHEHHE CIyYallHON BEINYH-
HBI, GYHKIUH pacIpeleeHus] U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNIFHOTO U HOPMAILHOTO pac-
MpeeIeHuil; YMEHHe HCIONb30BaTh CBOMCTBA M3yYEHHBIX PAcHpele]eHUi IS pelIeHus 3aaad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX YHCEN, METOAbI BHIOOPOUHBIX HCCIICAOBAHUI, YMEHHE
MIPUBOIUTH MPUMEPHI MPOSABJICHHS 3aKOHA OOJBINNX YKCEN B MPUPOIHBIX U OOIIECCTBEHHBIX SBJICHU-
SIX;
IIPy 14 ymeTh CBOOOZHO ONEPUPOBATH MOHATHIMHU: TOUKA, MPsIMasi, TIIOCKOCTh, TPOCTPAHCTBO, OT-
PE30K, Jyd, IUIOCKHU yTOJ, IBYTPAaHHBIA YTOJ, TPEXTPAHHBINA yTo, MEPeceKaIoNINecs, mapajlielb-
HBIE M CKPEIINBAIOIINECS MPSIMBIE, TapaLIeIbHOCTh U MEPIECHINKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXIY MPSIMBIMH, YTOJI MEXIY TPSAMON M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSAMH; YMEHHE
WCIIOJIF30BATh MIPU PEIICHUH 33/1a4 M3YYEHHBIC (DaKThl M TEOPEMBI ITAHUMETPHUH; YMEHHE OICHU-
BaTb pasMEphbl O6’beKTOB B OKpYXarIEM MHUPE, YMEHUC ONICPUPOBATH MOHATUAMU: MHOTOT'PAaHHUK,
CeyeHHe MHOTOTPaHHKKA, PABUIIbHBIH MHOTOIPaHHHK, MPU3Ma, IHpamMua, GUrypa u oBEpXHOCTh
BpAIlICHUsI, IWIHHIpP, KOHYC, map, cdepa, pasBepTka MOBEPXHOCTH, CCUCHUSA KOHYCAa W LMIHHIPA,
napajienbHble OCH MM OCHOBAHHMIO, CEYCHME IIapa, IIOCKOCTh, Kacaromascsl cepbl, HUIHHAPA,
KOHyCa; yMEHHE CTPOUTHh CEUCHHE MHOTOTPaHHHKA, M300pakaTh MHOTOTPaHHHKH, (QHUTYPHI H TO-
BEPXHOCTHU BpAILCHHSI, HX CCUCHHS, B TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHUE TPH-
MEHSITh CBOWMCTBA TEOMETPUIECKUX (PUTYP, CAMOCTOSTEIBHO (POPMYITHUPOBATH OTPEICICHUS H3ydae-
MBIX (HTYp, BBIIBHTaTh 'HIIOTE3bl O CBOMCTBaX M MpPHU3HAKaX I'€OMETPUYECKUX (HUTYp, OOOCHOBBHI-
BaTh WJIM OMPOBEPraTh MX; YMCHHE MPOBOANUTH KIACCHPUKAIINIO QUTYD MO PA3TMUYHBIM MPU3HAKAM,
BBIIIOJIHATH HGOGXO)II/IMbIe JOTIOJIHUTEIIBHBIC ITOCTPOCHUS

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




KOCTSIMH, TUIOMIab Cephl, IIOMab IOBEPXHOCTH THPAMUIBI, IPU3MEI, KOHYCa, IWIAHAPA, 00beM
Ky0a, IPAMOYTOJBHOTO Mapajuleienuneaa, MupaMuisl, IPU3Mbl, IUIMHAPA, KOHYCa, [1apa; yMEHHE
HaXOJHUTh OTHOIICHHE 00HEMOB MOAOOHBIX GUTYD;

IIPy 16 ymeTb CBOOOIHO OMEpUPOBATh MOHATHAMH: JBIKEHHE, MApaUIeIbHBIH MEPEeHOC, CUMMET-
pUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue mMoaoOusi, monoOHbIe (QUTYpBHI;
YMEHHUE PaCcO3HABATh PABHBIC U MOJOOHBIC (PUTYPHI, B TOM YHCIIE B MPUPOJIC, HCKYCCTBE, apXUTEK-
Type; YMEHHUE HUCIOJB30BaTh F€OMETPHUYCCKAE OTHOIICHHUS, HAXOJUTh TCOMCTPHUCCKHE BEIHMYMHEI
(nnuHA, Yrod, TUIomans, 00beM) IPH PEIICHUH 33]a4 U3 JPYTHX YYCOHBIX MPEIMETOB U U3 pealbHOM
JKU3HH;

[Py 17 ymeTs cBOOOAHO ONEpUPOBATh MOHATHAMU: NPSMOYTOJNbHAs CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJIUHATHI TOYKH, KOOPIUHATH BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpa HA YHCIIO, Pa3-
JIOKEHUE BEKTOpa Mo 0a3uCy, CKaJSIPHOE MPOU3BEACHHE, BEKTOPHOE NMPOU3BEACHHE, YIOJI MEXIY
BEKTOPaMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ AJISl PELICHHUs] TeoMeTpuye-
CKUX 3aJ]ad W 3aJ1a4 JPYTUX y4eOHBIX MMPEIMETOB; ONEPUPOBATh MOHATHIMHU: Marpuna 2x2 u 3x3,
OTIPENICITUTENb MATPHIIbI, TCOMETPHUCCKHUI CMBICIT OTIPEICITUTEIIS;

IIPy 18 ymMeTh MOJETHPOBaTh pealibHbIC CUTYAIIMH Ha SI3BIKC MATEMATHKH; COCTABISTH BHIPAKCHUS,
YpaBHCHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 33a4yM, HCCIICAOBATh MMOCTPOCHHBIC MOJICIH C
WCIIOJIF30BaHUEM allliapara anreOpbl, HHTEPIPETUPOBATH MOTYYEHHBIA Pe3ybTaT; CTPOUTh MaTeMa-
TUYECKUE MOJENU C IMOMOUIbI0O TEOMETPHUYECKUX TOHATHI M BEJIMYHMH, PEUIATh CBS3aHHBIC C HIUMHU
MPAaKTUYECKUE 3aJadd; COCTABIATH BEPOSTHOCTHYIO MOJAETh M WHTEPIPETUPOBATH MOTYyUECHHBIH
pe3ybTaT; pemarb NpUKIaJHble 3aJadll CPeICTBaMH MaTEeMaTHYECKOTO aHAllM3a, B TOM YHCIE CO-
UATTbHO-9KOHOMUYECKOTO U (PU3UYIECKOTO XapaKTepa;

I[Py 19 ymeHue BBIOMpaTh MOAXOASIIMNA METOM JUIS PCIICHHS 3aJayd; MOHMMaHHE 3HAYUMOCTH
MaTeMaTHKU B M3YYCHUH MPUPOIHBIX U OOIECTBEHHBIX MPOIECCOB U SBJICHUN; YMEHHE Paclo3Ha-
BaTh MPOSIBICHUC 3aKOHOB MAaTEMATHKH B MCKYCCTBE, YMCHHE MPHUBOIMUTH MPUMEPHI MaTeMaTHuC-
CKUX OTKPBITUH pOCCUICKOM U MUPOBOM MaTeMaTHYEeCKOM 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:

- ¢(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 MEXKIYy- YMETh OIEPHPOBATh MOHATHSAMH: TOXJIECTBO,
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 IIO3HAaBAaTCIbHBIMU }leI;'ICTBI/IﬂMl/I:

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,

- cO3[aBaTh TEKCTHI B PA3IMYHBIX (popMarax ¢ yd4eToM Ha3HaueHus: uHdop-
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/IOHHbIX u KOMMyHl/IKaLlI/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 (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUecKre (GpyHKIHH, oOpaTHBIE (PyHK-
[IMM; YMEHHE CTPOUTH rpad)MKu U3YUeHHBIX (QYHKIMil, NCTIONB30BaTh TpaMKH MPHU U3YUEHUH ITIPO-
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 NTpeoOpa3oBaHye, ypaBHEHHUE,
HEepaBeHCTBO, CUCTEMa ypaBHEHUH M HEpPaBEHCTB, PABHOCHJIBHOCTH ypaBHEHWH, HEPABEHCTB M CH-
CTeM, pallOHAJbHbIC, UppPALOHATIbHBIC, [TOKa3aTeNbHbIC, CTENEHHbIE, JOrapu(pMUUECKHE, TPUTO-
HOMETPHYECKHE YPaBHEHMs, HEPABEHCTBA M CHCTEMBI; YMETh PEllIaTh YpaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI C NOMOIIBIO PAa3IMYHBIX MPHEMOB; PEelIaTh YPaBHEHHs, HEPABEHCTBA M CHCTEMBI C Mapa-
METPOM; NPUMEHSTh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI AJI PEIICHHs MaTEeMaTHYECKUX 3a]a4 U
3aj1a4 U3 Pa3IMYHBIX 00JacTeil HayKH U peabHOW 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 YHCIE B IPUPOJIE, UCKYCCTBE, apXUTEKTY-
pe; yMEeTh UCIOJIb30BATh FEOMETPHIECKUE OTHOLICHHS, HAXOIUTh F€OMETPHYCCKUE BETMYNHBI (JUTH-
Ha, YroJj, IIolaab, 00beM) MPH PELICHUH 33ay M3 JPYTUX Y4eOHBIX MPEIMETOB U M3 PeallbHOM
JKU3HA




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

- BIIAJICTh HaBBIKAMH PACIIO3HABAHUSA M 3aIUTHl MH(MOPMAIHH, HH(OPMAIIU-
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 o6nacTr 1yXOBHO-HPaBCTBEHHOT'O BOCTINTAHHMS:
- c(hOpPMHUPOBAHHOCTH HPAaBCTBEHHOT'O CO3HAHUS, STHUECKOTO ITOBE/ICHN;
- CIIOCOOHOCTH OIIEHMBATh CHUTYAIlMIO M NPUHMMATh OCO3HAHHBIE PELICHHS,
OpPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHbBIC HOPMBI U LIEHHOCTH;
- 0CO3HaHME JUYHOTO BKJIaJa B IOCTPOEHUE YCTOHINBOTO OyAyIero;
- OTBETCTBEHHOE OTHOIIEHHE K CBOMM DOJMTEISIM U (WJIH) APYTUM WIEHAM
CEMBH, CO3JaHMIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH ce-
MEWHOM XU3HU B COOTBETCTBUH C TPAAUIMsIMU HapooB Poccuu;

OBnajieHHue YHHUBEPCATbHBIME PETYISITUBHBIMU ACHCTBUAMHU:
a) caMOOPraHM3aNuA:
- CAMOCTOATEJIHO OCYILECTBIIATh II03HABATENIBHYIO JEATEIbHOCTD, BBIABIATH
npoOJIeMBl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJadM B 0Opa3oBa-
TEJIbHOH JIESTEIbHOCTH U )KU3HEHHBIX CUTYallUsAX;
- CaMOCTOSITENIBHO COCTABIAThH IUIAH PEHICHHS MPOOJIEMBI C Yy4€TOM HMEo-
MUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPETIOYTEHHH;
- JaBaTh OIIEHKY HOBBIM CHTYaIlHsM; CIOCOOCTBOBaTb (hOPMHPOBAHHIO H
MPOSBICHUIO MIMPOKOH 3pyAUNNH B Pa3HBIX 00NACTAX 3HAHMH, IOCTOSHHO
HOBBIIIATH CBOH 00pa30BaTeIbHBII U KyJIbTypHBIH YPOBEHB;
0) CAMOKOHTPOJIb:
- NCTIOJIb30BATh MPUEMBI peIeKCHH JUTS OLICHKH CHTYallMH, BEIOOpa BEPHOTO
peLIeHuUs;
- yMETh OLICHMBATh PUCKH M CBOEBPEMEHHO IPHHUMATh PEUICHHS 0 HX
CHIDKEHUIO;
B) YMOIHMOHATbHBIN HHTEJIEKT, IIPeInoIaralonmi copMHUpOBaHHOCTD:
- BHYTPCHHEH MOTHBAIMH, BKIIOYAIOMIEH CTpEMIICHHE K JOCTIKEHHIO IIENH
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 COIIEPEKNBAHUIO;
- 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, TPUTOHOMETPHUYECKUE YPAaBHEHHS ¥ HEPABCHCTBA, NX 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, Kacaromascs cdepbl, HWIMHIPA, KOHYyca, IUIOUIagh IO-
BEPXHOCTU MHPAaMUIBI, IPU3MbI, KOHYCa, HWIHHAPA, TUIOMIaAb chepbl, 00beM Kyba, MPSIMOyToIbHO-
ro mapajulefienumnena, TIpaMuasl, IPU3MbL, IIMIMHAPA, KOHYyca, [1apa; yMEeHHe U300pakaTb MHOTO-
TPAaHHUKU U TIOBEPXHOCTU BPALICHUS, HX CEUCHUS OT PYKH, C IOMOLIBIO 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, CKAJLIPHOE IIPOU3BEIICHUE, 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

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICIICHHUIO;
- OBJIaZICHHE HaBBIKAMH YUEOHO-HCCIICIOBATENBCKON, IPOSKTHON U COLIMAIb-
HOU JIeATEIHbHOCTH;

OBnazieHue yHUBEPCAIbHBIMI KOMMYHHUKATUBHBIMU JICHCTBUSMHU:
0) coBMeCTHasl 1eATeTbHOCTh:
- IOHMMAaTh ¥ HCTOJIE30BaTh MIPEUMYIIECTBA KOMaHIHOW W WHANBHIY aTbHOU
paboTsr;
- IPUHAMATH [N COBMECTHOM NESTENbHOCTH, OPTaHN30BbIBATh H KOOP/IH-
HUPOBATh ACHUCTBUS IO €€ JIOCTIKEHHIO: COCTaBJIATh IUIAH JCHCTBUH, pac-
NpeaensiTh POJIM C YYETOM MHEHMH YYaCTHUKOB OOCYXKIAaTh pe3yJbTaThl
COBMECTHOH paboThI;
- KOOPAMHHUPOBATh U BBIIOJIHATH Pa0OTY B YCIOBHSAX PEANBHOIO, BUPTYyasb-
HOT'0 1 KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

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

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

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

TyarusX, MPOSIBIATH TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATHBHBIM.
OBnageHne yHHBEPCATbHBIME PErySITHBHBIMU ACHCTBHAMHE:

I') NPUHATHE ceOsl U IPYTUX JIIO/IEi:

- MPUHUMATh MOTHBBI U apryMEHTBI APYTHUX JIIO/CH NpH aHalIu3e pe3ynbTa-

TOB JICATCIILHOCTH;

- IPU3HABATH CBOE MPABO H MPABO JAPYTHX JIOJCH HA OIIUOKH;

- pa3BUBATh CIOCOOHOCTH MOHUMATH MHUP C TO3HUIIAH JIPYTOT0 YEIOBEKa

rpagukoB (YHKIHIT, yMETh MCHOJIB30BATh TPadUKK (YHKIUH AT U3ydeHHs IPOIECCOB U 3aBUCH-
MOCTel MpU pElIeHHH 3a4ad U3 APYTHX yueOHBIX NMPEAMETOB M U3 PEaTbHOM KHU3HU; BBIPAXKATh
(hopMyIaMu 3aBHCUMOCTH MEXAY BEIMYHMHAMHU; YMETh CBOOOJHO ONEPHPOBATH NMOHATHUSMU: UYeT-
HOCTb (pyHKINH, HEPUOTUYHOCTh (YHKIMH, OIPAHMYCHHOCTh (DYHKLIMHM, MOHOTOHHOCTb (DYHKIHH,
3KCTpeMyM (QyHKIHH, HanOOJbIlIEe U HAaNMEHbIIIee 3HAUYeHUsI QYHKIIMU Ha IPOMEXKYTKE; YMETh MpPo-
BOJIUTH HCCIIeJOBaHNE (DYHKIMN; YMETh HCIOIB30BaTh CBOMCTBA M TpadMKH QYHKIMI U perIeHns]
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 0coOeHHO-
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 BOCIIPHHUMATH Pa3IndHbIe BUBI HCKYCCTBA, TPAAUIHU TBOP-
YECTBO CBOETO M JAPYTMX HApPOIOB, OLIYIIATh 3MOLHOHAIBHOE BO3ICHCTBUE
HCKYCCTBa;
- yO©XKIICHHOCTh B 3HAUUMOCTH JIIS JIMYHOCTH M OOIIECTBA OTCYCCTBCHHOTO
U MHPOBOTO HCKYCCTBa, STHHYCCKUX KYJIBTYPHBIX TPAJIUIUI U HAPOIHOTO
TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHAX HUCKYCCTBa, CTPEMIICHHE
MPOSIBISATH KA4eCTBA TBOPYECKOH JINYHOCTH;

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

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

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

MK 1.2. BemonHsaTe paboThI
0 TPAHCIIOPTHPOBKE IPY30B

I'padcoanckoe socnumanue
- TOTOBHOCTh BECTH COBMECTHYIO AESITEIFHOCTh B HHTEPECaX IPa)JaHCKOTO
o0IecTBa, y4acTBOBaTh B CaMOYNpaBJIeHHH B 00Ieo0pa3oBaTeNbHOM opra-
HH3AIMU U ISTCKO-FOHOIIECKUX OPTraHN3alusIX;
- yMEHHE B3aUMOJICHCTBOBAaTh C COLMANBHBIMU HMHCTHTYTAMH B COOTBET-
CTBUH C UX QYHKIMSAMH U Ha3HAYECHHEM
Tpyoosoe socnumarue
- TOTOBHOCTB K TPYy, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYHOIIO0HE;
- TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha MPO-
TSPKEHUM BCEH JKU3HU
Dkonozuueckoe socnumanue
- He IPUHUMATh JAeCTBUS, MPUHOCSIUE Bpe]l OKpYyKarollel cpene;
- YMETb NPOrHO3UPOBATH HeGJ’IaFOl’IpI/IﬂTHble OKOJIOTHYECKHUEC ITOCICACTBHUA
NpeANpPUHIMACMBIX ACHCTBUH, MPEIOTBpPAILATh HX.

OBnajieHNe YHIUBEPCATbHBIMH y4eOHBIMH TI03HABATEIFHBIMU JEHCTBUSIMU:
a) 0a30BbIe JOTHYECKHUE IeiicTBU:
- CaMOCTOSATENLHO (HPOPMYIIMPOBATh M AKTyalIM3UPOBaTh MpobiieMy, paccMmar-
pHBaTh €€ BCECTOPOHHE;
- OTNpeNeIsITh LeNH ASSTENbHOCTH, 3a4aBaTh MapaMeTpbl U KPUTEPUU UX J0-
CTUKEHUS;
- BBIABJISITH 3aKOHOMCPHOCTHU U MPOTHUBOPEYUA B paCCMATPUBACMBIX SIBJICHU-
X

- BHOCHUTH KOPPEKTHUBLI B JACATCIIbHOCTh, OUCHUBATHL COOTBETCTBUEC PE3YyJbTa-

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

IIP6 5 ymers omepHupoBaTh MOHATHUSAME: PaliOHaJIbHAS (QYHKIWA, TTOKa3arenbHas (QyHKIUS, CTe-
neHHas (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUecKre (GpyHKIHH, oOpaTHBIE (PyHK-
[IMM; YMEHHE CTPOUTH rpa)MKu U3YUeHHBIX (YHKIH, HCIIOIb30BaTh IPadMKH PH M3y4EHUH TIPO-
IIECCOB U 3aBUCHMOCTEH, IPU PEeLIeHUH 3a/1ad U3 APYTuX y4yeOHBIX MPEIMETOB U 3a7a4 U3 PeaIbHOH
JKHM3HU; BBIPAXAaTh (GOPMyIaMU 3aBUCUMOCTH MEX/Ty BETNUNHAMU;

ITP6 6 ymeTh pemiath TEKCTOBBIC 3aa4YM PAa3HBIX THIIOB (B TOM YHCJIE HA MPOLEHTHI, JOJIH 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
M0 YCJIOBHIO 33/1a4H, UCCIIEJIOBATh MOJTYyYEHHOE PEIICHHE U OLCHHBATh MPABIONOA00HOCTh PE3yIib-
TaToB;

PG 7 ymerp omepupoBaTh IOHATHSIMH: CpelHee apuMETHUecKoe, MeluaHa, Haubonblee H
HauMEHbLIee 3HAYCHHs, pa3Max, JHCIEPCHs, CTaHIAPTHOE OTKIOHEHHE YHMCIOBOTO HAabOpa; yMeTh
U3BIICKATh, HHTEPIPETUPOBATh MH(OPMAIIHIO, IPEACTABICHHYIO B Ta0IMIAX, 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) 0azoBbIe HCC/IEN0BATEIbCKUE IEHCTBHSI:

- COCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOHUCKY METOJIOB pelie-

HUSI IPAKTHYECKHX 3a1a4;

- YMETh TIEPCHOCUTH 3HAHUS B MMO3HABATCIBHYIO U MPAKTHUYCCKYIO 00NacTH

JKU3HEEITEIbHOCTH,

- YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00JIacTel;
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 YHUBEPCATbHBIMH PETYJIATUBHBIMU JCHCTBUSAMHU:

a) cCAaMOOPraHU3aAMSA:

- CaMOCTOSITEIbHO COCTaBJIATH IUIaH PEUICHUS MPOOJIEMBI C Y4ETOM HMEIO-

IIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHIA;

- JIaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATH (DOPMUPOBAHHUIO H

MPOSIBIICHHUIO IMUPOKON SPYIUIMU B Pa3HBIX OOJACTSIX 3HAHWIA, MOCTOSHHO

MOBBIIIATE CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIb:

- YMETh OIICHHBATh PHCKA H CBOEBPEMEHHO NPHUHHMATh PEIICHHS 110 UX

CHIDKEHHUIO,

B) YMOLMOHAJIbHBIH WHTEJJIEKT:

- BHYTPEHHEW MOTHBALINY, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIDKCHHIO IIETH

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

CBOHMX BO3MOYKHOCTEH;

IIP6 10 ymers omepupoBaTh MOHATHSMH: MHOTOTPAaHHUK, CEUEHHE MHOTOTPAaHHUKA, KyO, Imapauie-
Jenunes, npusMa, nupamuia, Gurypa ¥ IoBEpXHOCTb BpallleHWs, LWIMHIP, KOHYC, map, cdepa,
ceyeHust QUrypsl BpalleHUs, IIOCKOCTb, Kacawowascs cdepbl, LWHIMHIPA, KOHYca, IUIOLIaAb I10-
BEPXHOCTH MMPAMHUJIBI, IPH3MBI, KOHYCa, IMIMHIPA, IIoMans cdepsl, 00beM KyOa, mpsMOyroJbHO-
ro napajuleenuIesia, MUpaMuIbl, MPU3MBI, [IWIKNHAPA, KOHYyca, I1apa; yMEHHE N300pakaTh MHOIO-
TPAaHHUKH U HOBEPXHOCTH BpAIIEHHS, X CEUCHHS OT PYKH, C OMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DIIEKTPOHHBIX CPE/CTB; YMEHHE PAcIiO3HABATH CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PAacIIO3Ha-
BaTh NPABIIILHBIE MHOTOTPAaHHUKH;

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

ITP6 13 ymeTb onepupoBaTh HOHATHUSAMH: NIPSMOYTOJIbHAS CHCTEMa KOOPAHHAT, 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 OTpE3Ka, PaCCTOSHUE MEXXIY ABYMs TOUKaMHU;

ITPy 8 ymets cBOOOAHO ONIEPUPOBATH MOHATHAMU: TpaduK GYHKINH, 0OpaTHast (yHKIHUS, KOMIIO3H-
us GyHKIMH, TUHeHHas QyHKIWS, KBaapaTniHas QyHKIHS, CTeeHHas (QYHKIUS C HeJIBIM TT0Ka3a-
TeJleM, TPUTOHOMeTpHYeckne (HYHKINH, 0OpaTHbIE TPUTOHOMETpHYeckre (DYHKIMHU, OKa3aTelbHas
u jorapudmudeckas QyHKIHH, YMEHUE CTPOUTH rpaduku (YHKIHMH, BBIIOIHATH IpeoOpa3oBaHuUs
rpaduKoB GYHKIUH; YMEHHE HCIIOJIb30BaTh TpaduKu (YHKIUH I U3YYEeHHUS IIPOIIECCOB U 3aBUCH-
MOCTEeH NPU PEIICHHU 337ad U3 OPYTUX y4eOHbIX NPEIMETOB M M3 PEalbHOW JKM3HM; BBIPAXKaTh
(dopMyllaMH 3aBUCHMOCTH MEXIy BEIMYNHAMHU; YMEHHE CBOOOIHO ONEPHUPOBATH HMOHATUSIMH: 4ET-
HOCTH (DYHKIMH, TIEPUOANYHOCTE (DYHKIMH, OTPaHUICHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (GYHKIWH, HauOoNbllee W HauMeEHblIee 3HAaueHHs (QYyHKIMM HA IIPOMEXYTKE; YMEHHUE
MPOBOJUTH HCCIIeOBaHNE (YHKIUH; yMEHHE HCIOJIB30BaTh CBOMCTBA M rpaduku QyHKIWH 11t
pelIeHys1 ypaBHEHUI, HEpaBEeHCTB | 3aJa4 C IapamMeTpaMy; U300pakaTb Ha KOOPAUHATHON IUIOCKO-
CTH MHOXXECTBA PELICHHUH ypaBHEHUH, HEPABEHCTB M X CHCTEM;

IIPy 10 ymeTh onepupoBaTh MOHATHAMHA: HETIPEPHIBHOCTD (DYHKIINH, ACHMIITOTHI Tpaduka (HyHKIIH,
nepBas ¥ BTOpasi NMPOW3BOJHAS (YHKIMH, TEOMETPUYECKHI M (DM3HYCCKHH CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpe/IeICHHbIH HHTErpall; YMEHHE HAXOJUT aCUMITOTHI rpaduka HYHKIHN; yMEHHE
BBIUHMCIIATh TPOM3BOAHBIE CYMMBI, MPOMU3BEICHMS, YaCTHOTO M KOMIIO3ULIMM (QYHKIHMl, HaXOAUTh
YpaBHEHHE KacaTelbHOU K rpaduky (YHKIHHU; yMEHHE HCIOJIb30BATh MPOU3BOJHYIO I UCCIIENO-
BaHus (QYHKUMH, U1 HAXOXKACHHS HAMIy4IIero pelieHus B MPUKIAIHBIX, B TOM YHCIIE COL[HAIbHO-
KOHOMHMYECKHX M (M3MYECKHX 3a/iadax, JUlsl ONpe/eieHNs CKOPOCTH U YCKOPEHUs; HaXOIUTh IUIO-
maau 1 00beMbl GUTYp ¢ TIOMOLIBI0 HHTErpajia; NPUBOIUTE IIPUMEPhI MATEMAaTHYECKOT0 MOJIEIIHPO-
BaHMS C IOMOIIBIO U PepeHINATBHBIX YPaBHCHHUI;

ITPy 14 ymeTs cBOOOHO ONEPUPOBATH MOHATHAMM: TOUKA, OpsiMasi, IFIOCKOCTh, IPOCTPAHCTBO, OT-
PE30K, JIyd, TJIOCKHH Yroj, ABYTPAaHHBIH yroJl, TPEXTPaHHBIN Yrol, IepeceKarolnecs, napanieib-
HbIE M CKPEIIMBAIOIINECS PSIMBIE, MAPaJUICIBHOCTh U MEPIEHNKYIIPHOCTD NPSIMBIX M IIOCKOCTEH,
YroJl MEXy NPSMBIMH, YrOJ MEXIY MPsMOM M IUIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMHU; YMEHUE
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 MHOTOTPaHHHKA, PABUIBHBI MHOTOIPAaHHHK, MPU3Ma, TMpaMKIa, GUrypa U MTOBEPXHOCTD
BpalleHus], [IIMHAD, KOHYyC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHHs KOHyca M IMIHHAPA,
napajuieNbHble OCH WM OCHOBaHHMIO, CEYCHHE Ilapa, MIIOCKOCTh, Kacaromasics chepbl, IHIHHADA,
KOHYCa; yMEHHE CTPOHMTh CEYCHHEe MHOTOTPaHHHKA, H300paXkaTh MHOTOrPaHHHKH, (GUIYPHI U I10-
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, BBIIBUIATh THIIOTE3bI O CBOMCTBAaX M NMPH3HAKAX FEOMETPHYECKUX (GUTYp, 0OOCHOBBI-
BaTh WJIM OMPOBEPraTh MX; YMCHHE MPOBOANUTH KIACCH(PUKAIIUIO QUTYD MO PA3TMUYHBIM MPU3HAKAM,
BBINOJIHATH HEOOXOAUMBIEC TOTOIHUTENIBHBIC HOCTPOCHHUS;
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IIPy 15 ymers cBOOOJHO ONEPHPOBATH IMOHATHSAMH: ILIOMALL GUTYpHI, 00beM (UTYphl, BEIUMINHA
yTJ1a, pacCTOSHUE OT TOUKH [0 TIIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMH, PACCTOSIHUE MEKAY ILIOC-
KOCTSIMH, TIIOIIAAb chepsl, IIIOIab TOBEPXHOCTH MUPAMUABI, IPU3MBbI, KOHyCa, LMIHHAPA, 00beM
Ky0a, IPAMOYTOJIFHOTO MapaieNenuneaa, MUPaMuIbl, IPU3MbL, HUIHHAPA, KOHYCA, IIapa; YMEHHE
HAXOAUTh OTHOLICHHE 0OBEMOB MOJOOHBIX HUTYD;

Py 17 ymeTb cBOOOJHO OIEpUpOBATh HOHATHAME: NPSMOYTOJIbHAS CHCTEMa KOOPJHMHAT, BEKTOD,
KOOpPAWHATHI TOUKH, KOOPANHATEI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEACHHE BEKTOPA Ha YHCIIO, Pa3-
JIO)KEHHE BEKTOopa Mo 0asmcy, CKAIIpHOE MPOW3BEICHUE, BEKTOPHOE IPOM3BEACHUE, YTOJl MEXITY
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIA M KOOPJMHATHBIA METOX JUIS PEIICHHs] FeOMeTpHye-
CKMX 3a/la4 M 3aJa4 JIPYTHX y4eOHbIX MPEeIMETOB; ONEepUpOBaTh MOHATHAMU: MaTpuna 2x2 u 3X3,
OTIPEAENUTENb MATPUIIBI, TEOMETPUUECKUI CMBICI ONPEIETHTENS;

ITPy 18 ymeTb MOJEINpPOBaTh peasibHbIe CUTYAllMU Ha S3bIKE MATEMATHKH; COCTAaBIIATh BHIPAXKECHMS,
YpaBHEHHUSI, HEPABEHCTBA M X CHCTEMBI TI0 YCIOBHUIO 3aJlaull, UCCIEA0BATh MTOCTPOSHHBIE MOAEIH C
HCIIOb30BaHMEM allllapaTta anreOpsl, HHTEPIPETHPOBATh MOTYyUCHHBIH pe3ysIbTaT; CTPOUTH MaTeMa-
THUYECKUE MOJIETH C TIOMOIIBIO TE€OMETPHIECKHX ITOHSATHI M BEJIMYHMH, pellaTh CBA3aHHBIE C HUMHU
MPaKTUYECKHe 3aJadl; COCTABJISITH BEPOSTHOCTHYIO MOJENb M HMHTEPIPETHPOBATh IOTYyYCHHBIH
pe3yJIbTaT; periaTh NPUKIATHbIE 33/a4d CPEACTBAMH MaTeMaTHYeCKOTO aHalIn3a, B TOM YHCIE CO-
[HATbHO-9KOHOMHYECKOTO U (pU3UIECKOro XapakTepa;

Py 19 ymenue BbIOMpaTh MOAXOASIIMI METOA IJIS PELICHUS 33/aud; MOHUMaHHE 3HAYUMOCTH
MaTeMaTHKU B W3YYEHHU NPHUPOIHBIX M OOLIECTBEHHBIX HPOIECCOB M SBICHUIl; yMEHHE PACIO3Ha-
BaTh NPOSIBIICHHE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHE MPUBOAUTH NPHUMEPHI MaTeMaTHde-
CKUX OTKPBITUH pOCCHICKONM U MUPOBOM MaTeMaTUYeCKOM HayKu

IIK 2.2. IIpousBoautr mojaro-
TOBKY KpaHa ¥ MEXaHHU3MOB K
pabote

I'padxcoanckoe socnumanue
- YMEHHE B3aMMOJICHCTBOBAaTh C COLMAIBHBIMA HWHCTHTYTAMH B COOTBET-
CTBUM C UX QYHKIMSIMU M Ha3HaYCHHEM;
ODcmemuyeckoe socnumatie
- TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUECKON TMYHOCTH
Tpyooeoe socnumanue
- TOTOBHOCTb K aKTUBHOW JAESTENbHOCTH TEXHOJIOTMYECKOH M COLHMAIbHOI
HaIpaBJICHHOCTH, CIOCOOHOCTh MHHIMHMPOBATH, IUIAHUPOBATH M CAMOCTOSI-
TEJILHO BBITIOJIHATH TaKyIO JEsSTeIbHOCTD;
Dkonoeuueckoe gocnumanue
- He IPHHUMATH JIEHCTBUS, PUHOCSIINE BPe OKpYy Kalomiei cpere;
- YMETh NPOTHO3MPOBATh HEONATONPHUATHBIE SKOJOTHYECKHE ITOCIIECICTBUS
MpeINpPUHUMAEMbIX JeHCTBUM, IPEIOTBpaIATh UX.

OBazicHUe YHUBEPCATFHBIME y4eOHBIMH TO3HABATEIbHBIMU JICHCTBUSIMHU:
a) 0a3oBble JIOrHYecKHe AeiicTBUS:
- OTNpeseIsITh LIeNH ASSTENbHOCTH, 33]aBaTh MapaMeTpbl U KPUTEPHU UX JI0-
CTUKEHMUS;
- BBIABJIAATH 3aKOHOMCPHOCTHU U MPOTHUBOPEYUA B paCCMAaTPUBACMBIX SIBJICHU-
SIX;
- BHOCHUTH KOPPEKTUBHI B JICSITEINBHOCTD, OIICHUBATh COOTBETCTBHE PE3yIIbTa-
TOB LIEJISIM, OIIEHIBATH PUCKH TIOCIICACTBUH AESTEIFHOCTH;
- pa3BUBATh KPEATHBHOE MBIIUICHHE TIPU PEIICHUH KHU3HEHHBIX TPOOIIeM
0) 0a3oBbIe HCC/Ie0BaTEIbCKUE I CTBHUSI:
- AHAJIM3UPOBATH MOJYYCHHBIC B XOA€ PCIICHUA 3ala4d pE3YyJIbTaThbl, KDUTH-
YECKU OLUCHHUBATH UX NOCTOBEPHOCTHb, IPOTHO3UPOBATH U3MCHCHUE B HOBBIX
YCIIOBUSX;
- YMETh IEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M INPAKTHYECKYIO 001acTu

I1P6 4 ymeThb onepupoBaTh MOHATHAMHU: (GYHKLUS, HeNIpepbIBHAs (QYHKIINS, TPOU3BOJIHAS, IEPBOOO-
pa3Has, ONpEAENCHHBII MHTErpajl; yMeTb HaXOIWTh IPOHM3BOJHBEIC IJIEMEHTApPHBIX (QYHKLUH, HC-
MOJIB3Ys CIPABOYHBIE MaTepHAabl; UCCIEN0BaTh B NMPOCTEHUIINX CIydasX (YHKIUM HA MOHOTOH-
HOCTb, HAXOJJUTh HaHOOJbIINE ¥ HAUMEHBIINE 3HAYeHNS (QYHKINI; CTPOUTH rpaduKH MHOTOUICHOB
C HMCIOJIb30BAaHMEM alllapaTta MaTeMaTHIECKOTO aHalH3a; MPHMEHSATh MPOU3BOIAHYIO IPH PEIICHNUH
3aa4 Ha JBIDKEHHE; PEHIaTh MPAKTUKO-OPHEHTHPOBAHHBIE 33aa4/ HA HAHOOIBIINE U HAaNMEHBIIHE
3HAUCHUS, Ha HAXOXKICHNE My TH, CKOPOCTH U YCKOPEHHUS,

IIP6 5 ymeTb onepupoBaTh MOHATHSAMH: palMOHaJbHas (YHKLMS, IMOKa3aTenbHas (QYHKIUS, CTe-
neHHast QyHKIMs, Jorapudmudeckas QyHKIMs, TPUTOHOMETprYecKre (QYHKIHHU, oOpaTHbIe (YHK-
L[{; YMEHHE CTPOUTDH rpa)Ku N3y4EeHHBIX (DYHKIMH, UCIONB30BaTh ITPadUKK MPH M3YUYEHUH HPO-
LIECCOB M 3aBUCHMOCTEHi, PU PELIeHUH 3a/1a4 U3 JAPYTUX Y4eOHBIX NPEIMETOB H 3a]a4 U3 PeaIbHOH
JKH3HU; BBIPaXKaTh (POPMYIIaMH 3aBUCHMOCTH MEXIY BEIMIHHAMU;

IIP6 6 ymeTs penrath TEKCTOBBIE 331a4M Pa3HBIX THIOB (B TOM UHCIIE HA HMPOIEHTHI, JOIU U YacTH,
Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH, 3aJa9H U3 O0JACTH YIpaBICHHS JINd-
HBIMH ¥ CeMEHHBIMH (PMHAHCAMH); COCTABIISATH BEIPAXKEHHSI, YPAaBHEHHMSI, HEPABEHCTBA U MX CUCTEMbI
0 YCJIOBHIO 33/la4M, UCCIEA0BATh MOJYYEHHOE PELIEHNE U OLIEHUBATh MPaBONOJ00HOCTb Pe3yJib-
TaToB;

ITP6 9 yMmeTh omepupoBaTh MOHITHSIMH: TOYKa, MPsiMasi, TJIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBII
YTOJI, CKPEIIUBAIOIINECS MPSIMbIE, MapaUIeIbHOCTD U MEPIECHIUKYIIPHOCTh NPSIMBIX U IJIOCKOCTEH,
YTOJ MEXKTy IPSIMBIMH, YTOJI MKy IPSIMOH H TNIOCKOCTBIO, YTOJI MKy IIOCKOCTSIMHU, PACCTOSTHHE
OTTOYKH JI0 IUIOCKOCTH, PACcCTOSIHHE MEXIy NMPSMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTSIMH; yMEHHUE
HCIIOB30BaTh TIPH PEHICHHUH 3a/ad M3y4eHHBbIE (AKTHl M TEOPEMbI IUIAHUMETPHH; YMEHHE OLCHHU-
BaTh pa3Mephbl 00BEKTOB OKPYKAIOIIET0 MUPa;

ITP6 10 ymeTh onepupoBaTh MOHITHUSIMU: MHOTOIPAaHHHK, CEUYeHHE MHOTOIPaHHHKA, KyO, mapaie-
JIeTUIeNl, MpU3Ma, nupampaa, GUrypa ¥ MOBEPXHOCTh BpalleHMs, LUIMHIpP, KOHYyC, map, cdepa,
ceyeHuss QUrypbl BpalleHHs, IJIOCKOCTh, Kacaromascsi cdepbl, LMINHIPA, KOHYCa, IUIOMIAAb IO-
BEPXHOCTH THMPaMHU/IbI, IPU3MBbI, KOHYyCa, IWIHHAPA, II0oMmaas cepbl, 00beM Kyda, MPIMOYyToIbHO-
ro napajulesienunesia, TMpaMuIbl, TPU3MBI, IIIMHAPA, KOHyCA, IIapa; YMEHHE U300paaTh MHOTO-
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JKU3HEICATCIILHOCTH;
- 1aBaTh OLICHKY HOBBIM CHUTYalUsAM, OLIEHUBATh IPHUOOPETEHHBIN OIBIT;
- YMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;
OBazicHue yHUBEPCATFHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:
a) odenune
- BIAJICTh Pa3IMYHBIMH CIIOCOOaMU OOIICHNS U B3aHMOICHCTBHS
0) COBMeCTHAasI 1eATeTbHOCTh:
- TIOHMMATh ¥ MCIOJIE30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIANBHUY ATbHOU
paboTsI;
- KOOPAMHHUPOBATh U BBIIOJIHATH PA0OTY B YCIOBHSAX PEATBHOTO, BUPTYajb-
HOT'0 M1 KOMOMHUPOBAHHOTO B3aUMOACHCTBHUS;
OBazicHUuE YHUBEPCATBHBIMY PETYIATUBHBIMU ACHCTBUSAMHU:
a) caMOOpPraHM3anMs:
- CaMOCTOSITEIEHO COCTaBJIATH IUIaH PEHICHUS MPOOIEMBI C YYETOM HMCHO-
IIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHIA;
- JIaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBAThH (POPMHUPOBAHUIO H
MPOSIBJICHHUIO IMUPOKON SPYIUIMU B Pa3HBIX O0JACTSIX 3HAHWIA, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb;
0) CAMOKOHTPOJIb:
- HCTOJIB30BaTh MPUEMBI PeICKCHUH TS OLICHKH CUTYalnuH, BEIOOpa BEPHOTO
peleHus;
- YMETh OIICHMBATh PHCKA M CBOCBPEMCHHO TPUHHMATh PCIICHHS 10 UX
CHIDKCHUIO;
B) SMOIMOHATBHBIN WHTEJIEKT, IPEINoaraloniui copMUpOBaHHOCTD:
- CONMAITPHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTh BBICTPAHBATH OTHOIIIC-
HUSL C JPYTHUMHU JIIOJbMH, 3a00THUTHCS, TPOSBIATH WHTEPEC W pa3peliaTh
KOH(IMKTHI

TPAaHHUKH U HOBEPXHOCTH BPAIIECHUS, UX CEUCHHS OT PYKH, C HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEACTB; YMEHHE PAclo3HaBaTh CHMMETPHUIO B NPOCTPAHCTBE; YMEHHE PACIO3HAa-
BaTh MIPAaBUIIbHBIC MHOT'OI'PAaHHUKH;

IIP6 12 yMeTh BBIUUCIIATH TEOMETPUYCSCKUE BEIMYMHBI (AJIMHA, YToJ, IUIONAab, 00beM, TUIOIMAIh
MIOBEPXHOCTH), UCTIONB3YS U3yUEHHBIC (POPMYJIIBI U METOJIBI;

I1P6 14 ymers BHIOMpaTh NOAXOMSAIINHA M3yUSHHBIH METOJ] M PEIIeHHs 3a1aul, paclo3HaBaTh Ma-
TeMaTHIecKue (hakThl ¥ MaTeMaTHIECKHE MOJEIH B IIPUPOJHEIX M OOLIECTBEHHBIX SIBJICHHAX, B HC-
KyCCTBE; YMEHHE IPHBOJUTH IIPUMEPHl MaTeMaTHIECKUX OTKPBITHI pOCCHIICKOW M MHPOBOIl Mate-
MaTHYECKOH HAYKH;

IIPy 1 ymerh onepupoBaTh MOHATHUSAMH: ONpEICIeHHE, aKCHOMa, TeopeMa, CJCICTBHE, CBOWCTBO,
NPU3HAK, J0Ka3aTelNbCTBO, PABHOCWIbHBIC (HOPMYIHPOBKH; yMeHHE (OPMYIHpOBaTh OOpaTHOE M
MIPOTHUBOIIOJIOKHOE YTBEPXKIEHHE, NPUBOJUTH MPHUMEPHl M KOHTPIPUMEPHI, UCIOJIB30BATH METOJ
MaTeMaTH4YeCKOM WHAYKIMU; IPOBOAUTH TOKAa3aTeNbHbIC PacCyACHHS IIPH PELICHUH 3a1a4, OL[CHHU-
BaTh JIOTHYECKYIO IIPAaBHILHOCT PacCyKICHHH;

ITPy 8 ymets cBOOOAHO OIIEPUPOBATH MOHATHAMU: TpaduK GYHKINH, oOpaTHAst (yHKIHUS, KOMIIO3H-
s GyHKIMH, THHeHHas QyHKIWS, KBaapaTniHas QyHKIHS, CTENeHHas QYHKINS C IIeNbIM HoKa3a-
TeJleM, TPUTOHOMeTpHYeckne (HYHKINH, 0OpaTHbIE TPUTOHOMETpHYeckre (DYHKIMHU, OKa3aTelbHas
u jorapudmudeckas QyHKIMH;, YMEHUE CTPOHUTH rpaduku (yHKIMH, BBIIOIHATH IpeoOpa3oBaHuUs
rpaduKoB (GYHKIHH; YMEHHE HCIIOJIB30BaTh TpaduKu YHKIUH I U3YUYCHHUS MPOLIECCOB M 3aBUCH-
MOCTEH MpPH PEMICHUH 3aiad U3 APYTHX YYeOHBIX NMPEIMETOB W U3 PEabHOM >KU3HH; BHIPAKaTb
(hopMyIaMu 3aBHCUMOCTH MEXIY BEIWYMHAMHU; YMEHHE CBOOOTHO ONEPHUPOBATh MOHATHAMU: YET-
HOCTH (DYHKIMH, TIEPUOANYHOCTE (DYHKIMH, OTPaHHIEHHOCTh (QYHKIMH, MOHOTOHHOCTH (hyHKIHH,
9KCTpeMyM (GYHKIWH, HauOoNbllee W HauMeEHblIee 3HAaueHHs (QYyHKIMM HA IIPOMEXYTKE; YMEHHUE
MPOBOJUTH HCCIIeOBaHNE (DYHKIUH; yMEHHE HCIOJIB30BaTh CBOMCTBA M rpaduky (QyHKIWH st
pelIeHys1 ypaBHEHUH, HEPaBEeHCTB | 3aJa4 C IapaMeTpaMy; M300paxaTb Ha KOOPIMHATHOM IUIOCKO-
CTH MHOXXECTBA PELICHHUH ypaBHEHUH, HEPABEHCTB M X CHCTEM;

[Py 9 ymers cBOOOIHO OMEPHPOBATH MOHATHAMH: TMOCIEAOBATEIFHOCTD, apupMeTHiIecKas mpo-
rpeccusi, TeoMeTpHyecKas TMporpeccus, OECKOHEUHO YOBIBAarom[as Te€OMETpHYecKas IMPOTPECCHS;
YMEHHUE 3aaBaTh MOCICI0BATEIFHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMyT;

IIPy 10 ymeTh onepupoBaTh MOHATHAMHA: HETIPEPHIBHOCTH (DYHKIMH, ACHMIITOTHI Tpaduka QyHKIHH,
nepBasi ¥ BTOpas MPOW3BOJHAs (YHKIIMH, T€OMETPUYSCKUIl U (PU3NUECKUIT CMBICI TPOU3BOIHOM,
nepBooOpasHasi, OnpeeNIeHHbIH HHTerpall; yMeHne HaXOAUT aCUMIITOTHI rpadrka QyHKIMN; yMEHHe
BBIYHCIISITH TPOM3BOAHBIE CYMMBI, MPOU3BEICHHUS, YaCTHOTO M KOMNO3UIWHM (DYHKIMH, HAXOIWUTbH
YpaBHEHHE KacaTelbHOU K rpaduky (YHKIHHU; yMEHHE HCIIOIb30BATh MPOU3BOJHYIO I HUCCIIENO-
BaHWA (DYHKIHH, U1 HAXOKACHHUS HAWIYYIIETO PEeIIeHUS B MPHUKIAIHBIX, B TOM YHCIIE COLUAIBHO-
9KOHOMHYECKUX M (U3MUECKHUX 3a7adax, JJIs ONPEeNICHUs] CKOPOCTH U YCKOPEHHS; HAXOIHUTh III0-
mragu 1 00beMBI GUTYpP C TOMOIIBIO HHTETPANa; TPUBOIUTE IPUMEPHI MaTEMaTHYECKOTO MOJICITUPO-
BaHMS C IOMOIIBIO U PepeHINATBHBIX YPaBHEHHA;

ITPy 14 ymerh CBOOOJHO ONEPHPOBATH MOHATHAMH: TOUYKA, MPSAMasi, INIOCKOCTh, IPOCTPAHCTBO, OT-
PEe30K, JIyd, IUNIOCKHH YTOJI, ABYTPAHHBIM yroj, TPEeXTPaHHBIH Yroj, MepeceKarolnecs, napamielib-
HBIE U CKPELIMBAIOILUECS NPSMBbIE, NAPaIENIbHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH,
yFOJ'l Me)l(}ly NpsAMbIMH, yFOJT Me)K)Iy l'[pﬂMOP’I H IIJIOCKOCTBIO, yFOJT MC)K)Iy IJIIOCKOCTSAMHU, ymel-me
WCIIOJIF30BATh MIPU PEIICHUH 33/1a4 M3YYEHHBIC (DaKThl M TEOPEMBI IIAHUMETPHHU; YMEHHE OICHU-
BaTh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MHUpE; YMEHHE ONEPHPOBATh TOHATHSMH: MHOTOTPaHHHUK,
CeueHHe MHOTOTPaHHUKA, MPABIWIBHBI MHOTOTPaHHUK, IPU3Ma, MUpaMu/Ia, GUrypa U MOBEpXHOCTh
BpalleHus, MWIMHAP, KOHYC, Iap, cepa, pa3BepTKa MOBEPXHOCTH, CEUYCHHs KOHYyCa M IIHHAPA,
napajienbHble OCH MM OCHOBAaHMIO, CEYCHHE IIapa, INIOCKOCTh, Kacaromascsi cepbl, HUINHIpa,
KOHYCa; YMEHHE CTPOHMTh CCUYCHHE MHOTOIPAaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpHI U II0-
BCPXHOCTH Bpalll€HHA, UX CCUCHUS, B TOM YHUCJIEC C MOMOUIBIO JJICKTPOHHBLIX CPEACTB, YMCHUE ITPU-
MEHSTh CBOMCTBA T€OMETPUUECKUX (PUTYp, CAMOCTOSITEIbHO (hOPMYIHNPOBATEH ONpPENeICHUs U3ydae-
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MBIX (QUTYp, BBIIBUTaTh THUIIOTE3Bl O CBOMCTBAaX M MPH3HAKAX I'€OMETPHUUECKUX (HUIYp, 0OOCHOBHI-
BaTh WM ONPOBEPraTh MX; yMEHHE MPOBOAUTH KiIacCH(GUKALUIO GUTYp 1O PAa3IUYHBIM IPHU3HAKAM,
BBITOJHATH HEOOXOANMBIC TOTIOIHUTENIBHBIC TIOCTPOCHUS;

IIPy 15 ymeTh cBOOOIHO OMEPHUPOBATH MOHATHAMM: IUIOMAAL GUTYPHI, 00beM (QUTYPHI, BEITHYHHA
yIJla, pPacCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEX/Y NMPAMBIMH, PACCTOSHUE MEXIY IIOC-
KOCTSIMH, IIOIIAIb chepsl, IIOIas IIOBEPXHOCTH MMPaMUIBI, IPU3MBL, KOHYyCa, IIHHAPA, 00beM
Ky0a, IpSIMOYTOJIFHOTO TapalleNieNnIe/a, MHpaMuIbl, IPU3MBL, IIHHAPA, KOHYca, I1apa; YMEHHE
HaXOAUTH OTHOLIEHHE 00BHEMOB ITOJOOHBIX (HUTYD;

IIPy 16 ymeTb cBOOOJHO OIEpUpOBATh HOHATHAME: IBIKEHHE, NTapaUIeIbHBIN IepeHOC, CUMMET-
pHUsl Ha IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT, MPeOoOpa3oBaHHE IMOA00MS, MOJO0OHBIE (HUTYPHI;
YMEHHE Paclo3HaBaTh paBHbIC U MOJOOHBIC (GUTYPHI, B TOM YHCJIE B IIPUPOJE, HCKYCCTBE, apXUTEK-
Type; YMEHHE HCIOJb30BaTh FE€OMETPUYECKHE OTHOIICHUS, HAXOIUTh F€OMETPUYECKHE BEIHYHHBI
(manuHa, yrom, mIomans, 00seM) PH PEUICHUH 3aa4 U3 JPYTUX YIeOHBIX PEIMETOB U U3 pealbHOH
JKHU3HY,

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

15




3. Conep:xanue 0011e00pa3oBaTe/IbHOI0 y4eOHOI0 peaMeTa

«Aneebpa u Havana mamemamuiecKko2o aHaIu3ay

Yucua v BIYUCJICHUS

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

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

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

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

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

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

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

YpaBHeHUs M HEPABEHCTBA

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

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

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

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

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

DOyHKUUM U rpaduKu

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

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

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

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

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

Havasa MaTeMaTH4ecKOro aHaJm3a

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

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

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

[TpumeHeHue MporU3BOIHON K MCCIIEOBAHUIO (DYHKIIMII HA MOHOTOHHOCTD

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

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

WM TpapuKOM.

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

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

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

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

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

«l'eomempus»

IIpsiMmble U JIOCKOCTH B IIPOCTPAHCTBE

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

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

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

MHoOrorpaHHuKHU

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

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

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

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

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

JABu:KeHHsI B IPOCTPAHCTBE

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

TeJsia Bpalenus

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

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

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

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

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

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

«Bepoamnocms u cmamucmuxay

BeposAITHOCTH U CTATHCTHKA

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

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

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

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

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

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

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

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

OVII.03.Y MATEMATHUKA (venybnennsiii)

Ha 2024 — 2025 yueOHbIH TO
I'pynna 1-4
[Tpodeccus: 23.01.07 Mawunucm kpana (kpanosujux)

Oos3aTeabHas yueOHas

HArpy3ka
Makcu- B TOM 4YHCJIe
Neo MaJjbHad | Bwuea-
HaumMmenoBanue pa3jiejioB U TeEM e K
n/n y4yeOHast YIMT. BCEro = -
HATpy3Ka |caM. pa6. |3amsitmii | 3 g‘
g
S =
1 cemecmp 229/9* 76 153/9* 10/9* | 7
}’arme.n 1. IToBTOpEHME Kypca MaTeMaTUKU OCHOB- 30 10 20 5
HOM TIKOJIBI
11 [ToBTOpeHne Kypca MaTeMaTHKH OCHOBHOW 30 10 20 5
IIKOJIBI
Pa3znen 2. Unicna u BEIYUCIICHUS 9/2* 3 6/2* 2*
2.1 |llenble U panMOHAIBHBIE YHCITA 3/1* 1 2/1* 1*
2.2 | [leiicTBUTENBHBIC M HPPAIMOHAIBHBIC YHCITA 6/1* 2 4/1* 1*
Pa3nen 3. Crenenu, KOpHU U JIOrapuPMbI 19 6 13
3.1 |Kopnu u crenenu 9 3 6
3.2 |Jlorapugmsl 10 3 7
Paspnea 4. [Ipsmble 1 IIIOCKOCTH B IPOCTPAHCTBE 30/2* 10 20/2* 2%
4.1 | OcHOBHBbIE MTOHSATHUSI CTEPEOMETPHH 3 1 2
4.2 |TlapamienbHOCTh B TPOCTPAHCTBE 9 3 6
4.3 |IleprieHUKYISIPHOCTh B TPOCTPAHCTBE 9/1* 3 6/1* 1*
44 [IpssMble ¥ TUTOCKOCTH B TNPOCTpaHCTBe. Pere- 9/1* 3 6/1* 1%
HUe 3a]a4
Pa3nen 5. KoopiHATHI ¥ BEKTOPHI 24/2* 8 16/2* 2* 1
51 KoopauHaTsl B mpocTpaHcTBe. 3ajaud B KOOp- 9/1* 3 6/1* 1%
JIMHATaX
5.2 | BeKTOpHI B IPOCTPAHCTBE 12/1* 4 7/1* 1*
5.3 | JIBm>keHue B IPOCTPAHCTBE 4 1 3 1
Pazgen 6. OCHOBBI TPUTOHOMETPHHI 54/3* 18 36/3* 3* 2
6.1 OCHOBHBIE TPHUTOHOMETPHUYECKHE TOHATUS U 5 9 4
TOXKIECTBA
6.2 | OcHOBHBIE (HOPMYJITBI TPUTOHOMETPUHU 12/1* 4 8/1* 1*
6.3 | Tpuronomerpuyeckre GyHKIMHU U UX CBOMCTBA 15/2* 5 10/2* 2*
6.4 | OOpaTHBIC TPUTOHOMETPHUYECKUE (DYHKITHH 3 1 2
6.5 TpuroHomeTpudeckue ypaBHEHUs, HEPABEHCTBA, 18 5 12 5
CHCTEMBI
Pa3nen 7. KommiexcHble unciia 12 4 8
7.1 | KoMmiekcHbIe uncia 6 2 4
7.2 |IlpuMeHeHne KOMIUIEKCHBIX YHCEeT 6 2 4
Pa3znen 8. CrenenHas, mokaszaTenbHass U Jiorapud- 51 17 34 1 2
MU4YecKasi GyHKIUU
8.1 |Crenennas GyHKIHs 6 2 4
8.2 |Pemenue mppanuvoHaJbHBIX YpaBHEHUH M Hepa- 6 2 4
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BCHCTB

8.3 |IlokazarenpHast GyHKIMS U €€ CBOMCTBA 6 2 4
8.4 Pemenne mnokasaTenbHBIX YpaBHEHMM M Hepa- 15 5 10 1
BCHCTB
8.5 |Jlorapudmuueckas QyHKIUsS U €€ CBOHCTBA 9 3 6
8.6 Pemenne norapudmMuuecknx ypaBHEHUH U He- 9 3 5 5
pPAaBEHCTB
2 cemecmp 242/12* 78 164/12* 12* 5
Pa3gen 8. Crenennas, mokasareiabHas U Jorapud- 15 5 11
MuuecKas QyHKIUH
8.7 ‘ CucTeMbl YpaBHEHHUI U HEPABEHCTB 15 S 11
Pa3nen 9. MHOrOrpaHHUKH 32/3* 10 22/3* 3*
9.1 |IIpusma 6 2 4
9.2 |[apamnenenunen 4 1 3
9.3 |[Mupamuna 5/1* 1 4/1* 1*
9.4 E(())}I:OBaSI W TIOJIHAs NIOBEPXHOCTH MHOTOTPAHHH- | 4 o1 4 211 1%
9.5 |[IpaBHIbHBIE MHOTOTPAHHUKH 6/1* 2 4/1* 1*
Pa3nen 10. MHokecTBa. DIeMEHTHI TeOpUH TpadoB 15/1* 5 10/1* 1*
10.1 | MuoxecTtBa. Onepaniuy ¢ MHOKECTBAaMHU 6 2 4
10.2 | I'padsr 9/1* 3 6/1* 1*
Paznen 11. [IpousBoaHas u e€ NpUMEHEHHUE 59/3* 19 40/3* 3* 1
11.1 | [IpousBoHas 22 7 15
112 q)I/ISI/I‘{VeCKI/Iﬁ Y T€OMETPUYECKUH CMBICT MPOU3- 12/2% 4 8% %
BOJIHOM
113 HpI/IMerHI/Ie INPOU3BOJHONH K HCCIIEI0BaHHIO o5/1% 8 17/1* 1% 1
byHKIMA
Pa3nen 12. Tena BpanieHus 27/2* 9 18/2* 2* 1
12.1 | Hunuaap 5 2 3
12.2 | Konyc 7/1* 2 5/1* 1*
12.3 |Ilap, chepa 6 2 4
124 glf;éMm U IJIOIIAM ITOBEPXHOCTEH TEN Bpalle- 9/1* 3 6/1% 1% 1
Pa3znen 13. [lepBooOpa3Has 1 HHTErpai 28/1* 9 19/1* 1*
13.1 | TTepBooOpa3Hast 6 2 4
13.2 | I1nomuiaap KpUBOIMHEWHOM Tpaneuu 7 2 5
13.3 | HeonpeeneHHBI HHTETpAIT 3 1 2
13.4 | OnipeienieHHbIN HHTETPaT 12/1* 4 8/1* 1*
Pasnen 14. DnemeHTbI vKOM6I/IHaT0pI/IKI/I, CTATUCTH- | o o 11 24/9% o 1
KH ¥ TEOPUH BEPOSITHOCTEH
14.1 | OcHOBHBIE MOHATHS KOMOUHATOPUKH 9/1* 3 6/1* 1*
14.2 | BeposiTHOCTB 7 2 5
14.3 | MaremaTndeckas CTAaTHCTHKA 6 2 4
14.4 | I'papuyeckoe npejcTaBieHue JAaHHBIX 7/1* 2 5/1* 1*
145 Pemrenne BEpOSTHOCTHBIX W CTaTUCTHYECKHX 5 9 4 1
3a1a4
Paznen 15. YpaBHeHMsI 1 HepaBeHCTBA 30 10 20 2
15.1 | VpaBHEeHUs 1 HEPABEHCTBA C MOIYJIEM 12 4 8
15.2 | YpaBHEHHUS M HEPABEHCTBA C TApAMETPOM 17 6 12 2
Hroro 471/21* 154 | 317/21* 22/21* | 12

3ansmus ¢ npOd)€CCUOH€UZbH0ﬁ HANpaeleHHoOCmbio NOMeYEHbl *
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5. TemaTuyeckoe IJIAHUPOBaHHe 00111€00Pa30BATEILHOI0 Y4eOHOro npeamera OVIN.03.Y MATEMATUKA

HanmeHoBaHue pa3jie- Coaeprxanue yueOHOro MaTepuasa, 1adopaTtopHble padoTsl U npakTude- | O0beMm Konsb! popmupyembIx 001mux u
JIOB M TeM CKHe 3aHATHS, KOHTPOJIbHbIE pa00Thl, BHEAYIUTOPHAs CAMOCTOSATeIbHASL | 4YacOB | NPOdecCHOHAIBHBIX KOMIETEHIH I
padoTa CTYJIeHTOB
1 2 3 4
Pazaea 1. [ToBTOpeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI 30 OK-01, OK-02, OK-04, OK-05
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaJia 20
[ToBTOpEHME Kypca JleiicTBHsI HAJl TIOJIOKUTEIBHBIMHI M OTPUIIATEIbHBIME ynciamu. J{pobu. ['eo-
MaTeMaTUKH OCHOBHOMU MeTpuueckue GUrypsl Ha MIOCKoCcTU. JInHelHbIe, KBaipaTHbIE, TPOOHO- 18
IIKOJIBI paloHaIbHbIC YpaBHEHUS U HepaBeHCTBA. CUCTEMBI JINHEHHBIX YpPaBHEHUI
KonTposibHbIe padoThl
1. BXo/1HOH KOHTPOJIb 2
BHeaynuTopHas camocTosiTeIbHAsi pad0Ta CTYAeHTOB! 10
Pemenue TecToBBIX 3aHaHUi. 4
Pemienue 3a1au Ha MOBTOPEHUE Kypca MAaTEMaTUKHU 3
PaboTa co cipaBo4HOI IuTEpaTypOi 3
Pa3znea 2. Ynciia v BEIUUCIIEHUS 9/2* OK-01, OK-02
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia 2/1* | [IK-1.2.
Lenble u panmoHanbHbIe Hatypanbuble u nenslie uncina. [lpuMeHeHne Npu3HakoB JA€IMMOCTH LIEJbIX YH-
qucia cen, HauOonpImi oOmmi nenmutens (manee - HOJI) m HamMeHblee oOimee
kpatHoe (ganee — HOK). Parmonanshsie yrcia. OOBIKHOBEHHBIC U JICCATHUHBIC 1
IpoOu, MpOIeHThI, OeCKOHEUHbIE Nepuoandeckue 1poou. [lpumenenue apodeit
U TIPOLIEHTOB JUIsSI PELIEHUs] MPUKIAIHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciel 3Ha-
HUW U peaJIbHOU KU3HU
IIpakTHyeckue 3aHATHSA
1. TIpouieHTHOE coiep)kaHUe MeTallla B CIJIaBax 1*
Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia 4/1*
JlelictBuTenpHble U Uppa- | [elictBuTtenbHble yncna. Mppanuonanbaeie yrcna. ApudmMeTndeckue onepa-
[MOHAaJIbHEBIE YHCIIa MU C ICUCTBUTEILHBIMU YUCIaMU. MOyJib IEMCTBUTENBHOTO YUCIIA U €70 3
coiicTBa. [IpubamkEHHbBIC BRIYMCICHUS, IPABUIIA OKPYTICHHUS, IPUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHHI
IIpakTHYecKHe 3aHATHA
1. TTorpenrHOCTh U3MEPUTEIBHBIX TPUOOPOB 1*
BHeayauTopHasi caMOCTOsITe/IbHAsi PaboTa CTY/I€HTOB: 3
CocraBieHue KapTOUKU — KOHCYJbTAllMY, TaOIULbl (KpaTKUH CIIPaBOYHBIM MaTepual, 1

MNpUMCPLI PCIICHHSA THUIIOBBIX BaﬂaHI/Ifl, 3aJaHuA I CaMOCTOSTCIILHOU pa60TBI) Ha
TEMY «Yuciay uim 3an0IHEHNE TTOATOTOBICHHON penoJiaBaTcjicM Ta6JII/I]_IBI.

23




IToaroToBka cooOmieHuss Ha oxHy U3 TeM: «Mcropust pa3BuTus guciay, «lIporeHTHbIe
BBIYHCIICHHS B KU3HEHHBIX CUTYAIUSIXY.

Paznen 3. Ctenenu, KOpHU U Jorapu(MBI 19 OK-01, OK-04
Coaep:xaHue y4eOHOro MaTepuaJia [1K-1.2.
Tema 3.1. [ToHsiTue KOpHS N-0¥ CTENEHU U3 IEUCTBUTEIIBHOTO YKCiia U €ro CBOMCTBA.
KopHu u crenenu CreneHnsp ¢ palMOHaJIbHBIM IIOKA3aTeNIEM U €€ CBONCTBA, CTENIEHD C IEHCTBU- 6
TEJIbHBIM II0Ka3aTelIeM
Tenma 3.2. Coaepixkanue yueOHOro MaTepuaia u v
Torapudms: Jlorapudm ymcna. JlecATHUHBIN U HATypaIbHBIN Jorapudmel, gucio e. CBoii- 7
ctBa jorapugmon. Onepanus jgorapugMUpOBaHUs
BHeayauTopHasi camocTosiTeIbHAsA pa00oTa CTy1eHTOB: 6
CocraBieHne KapTOUYKH-KOHCYIBTAINH, TAOJIHIBI (KPAaTKHI CIIPaBOYHBIA MaTepHall, 3
MPUMEPHI PELICHHUS TUIOBBIX 3aIaHU, 3aJaHUsI U1 CAMOCTOATENBHONW paboThI) Ha
OJIHY WJIH HECKOJIBKO TeM: « KOopHU HaTypanbHOU CTENEHU W3 YKCIIA U KX CBOMCTBAY,
«CreneHu ¢ ,I[Cf/'ICTBI/ITCJ'IBHLIMPI IIOKa3aTCIIsIMIN), «Crenenu ¢ panrOHAJIbHBIMU ITIOKa3a-
TEJSMH, UX CBOWCTBaY, «IIpeoOpazoBanue anredpandeckux BeIpakeHU», «[Ipeobpa-
30BaHME pallMOHATBHBIX U HPPAIlHOHATBHBIX BhIpaXeHui», «Jlorapupm. OcHOBHOE
morapuMUYIECKOe TOXKAECTBO», «Jlecs THuHbIe ¥ HaTypalbHbIe JorapudMeny, «[Ipa-
BUJIA JTOTapU(HMUPOBAHUS.
TBopueckoe 3amanue. CocraBiieHHE KpOcCBOp/a Ha TeMy «CTeneHu, KOpHH, JIora- 3
pubMBD
Pasnea 4. [IpsMble 1 IIOCKOCTH B MPOCTPAHCTBE 30 OK-01, OK-02, OK-05
Tema 4.1. Cojaeprxkanue yueOHOIro MaTepuaJia IK-1.2., T1K-2.2.,
OcHOBHBIE IOHATHS CTE- IIpenmer crepeomeTpuu. OCHOBHBIE MOHATHUSA (TOUKA, MpsAMasi, IUIOCKOCTh, PO-
peomeTpun cTpaHcTBO). OCHOBHBIE aKCMOMBI cTepeoMeTpui. [lepecekatomuecs, napa- 5
JIeNbHBIE U CKpeLnBaroniecs npsmele. [Ipu3Hak U CBONCTBO CKpEIIUBAOLINX-
cst IpsAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (DUTYPHI
Tema 4.2. Coaepxanue y4eOHOro MaTepuasa
[TapamiensHOCTH B IIpO- [TapannenbHOCTb NPSAMOI U IJIIOCKOCTH (ONpEeIeHNe, CBOWCTBA, IPU3HAK).
CTpPaHCTBE [TapannenpHOCTH MIOCKOCTEN (ONPEEIEHNE, CBOMCTBA, IpU3HAK). TeTpasap u
ero aneMeHTsl. [lapaenenunes u ero 3neMeHThl. CBOMCTBA TPOTUBOITOIOK- 6
HBIX I'PaHell ¥ auaro”aien napamienenumnena. Ilocrpoenue ceuennii. Pemenue
3a1a4
Tema 4.3. Conep:kanue y4eOHOIr0o MaTepuaJia
[IepnieHIUKYIIAPHOCTH B [lepnenukynsapHele npsamele. [lapamienpHplie npsmMble, IEPIEHANKYIIIPHBIE K
[IPOCTPAHCTBE mI0cKOCTH. [Ipu3Hak nmepneH uKyIspHOCTH MPSAMOM U IIocKocTu. Ilepnenan- 5

KyJIsip M HakJIoHHas. [leprnieHiuKynsipHble m1ockocT. [Ipu3Hak neprieHIuKy-
JIAPHOCTH IUIOCKOCTEN. PaccTosiHus B mpocTpancTBe. TeopeMa 0 Tpex nepreH-
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JUKYJIsIpax. YToJ MeXAY NPSIMOM M TJIOCKOCThIO. YTOJI MEXKTY MIIOCKOCTSIMU

IIpakTuyeckue 3aHATHS

1. ITpoeknust Ha MIOCKOCTh

1*

Tema 4.4.

[IpsiMbI€ ¥ TUIOCKOCTH B
IpocTpaHcTBe. Pemenne
3a1a4y

Conep:kanue y4e0HOIr0 MaTepuaJia

PacnionosxeHnue npsMbIX U INIOCKOCTEN B IIPOCTpaHCTBE. IlepnenauKynsipHOCT
U IapaJUIEIbHOCTD NPSIMBIX U II0CKOCTEN. CKpEIMBAIOIINECS IPSIMbIE

HpaRTn'{ecmle 3AHATHSA

1. ITocTpoeHue uepTexen U ICKM30B NPEIMETOB

l*

BreayauTopHasi camocTosiTeJIbHasi padoTa CTY/IeHTOB:

CocraBieHue KapToueK-KOHCYIbTALUM, Ta0IUL (KpaTKUK CIPaBOYHBIA MaTepuall,
MIPUMEPBI PELICHUS TUIIOBBIX 3aJaHUM, 3aJaHUS U1 CAMOCTOATENbHONW paboThI) Ha
onHy 13 TeM: «TeTpasap u napamienenunen», «llepneHauKyIIpHOCT NPIMON U
IJIOCKOCTH. PaccTosiHue OT TOUKU 10 TNIOCKOCTHY, «llepreHauKysap 1 HaKJIOHHasl.
Yrois Mexay npsIMOH U INIOCKOCTBIO», «/IBYIpaHHBIN yroi. YToI MEeXKIy AByMs ILIOC-
KOCTAMMIY, «IlepneHauKyIIpHOCTh IBYX INIOCKOCTEN», «KOOPINHATBI M BEKTOPBI».

Pedepar «IlapanienbHoe MPOSKTUPOBAHUE U €T'0 CBOMCTBAY.

Pewenue 3a1a4 no teme « IlepneHauKyissp ¥ HAKIOHHAs»

10

w

Pasnen 5. KoopauHaTel 1 BEKTOPHI

24

Tema 5.1.

Koopaunats! B mpocTpas-
cTBe. 3a/1auu B KOOPAMHA-
Tax

Coaep:xaHue y4eOHOro MaTepuaJia

JlexapToBBI KOOpAMHATHI B POCTpaHCTBE. [IpocTeiimme 3anaun B KOOpAHa-
Tax. PaccTostHue Mexay AByMs TOUKaMU, KOOPAMHATHI CEPEAUHBI OTPE3Ka

HpaKanecmle 3AHATHUSA

1. OnpeﬂeneHI/Ie HpOfII[GHHOFO PaCCTOSAHMSA, UCITIOJIb3YS KOOPANHATHI

1*

Tema 5.2.
BexTopsl B mpocTpaHcTBe

Coaep:xaHue y4eOHOro MaTepuaJia

BexkTopsl B mpocTpancTBe. Cl0KE€HUE U BBIYMTAHNAE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uncio. KommanapHsie BekTopbl. CKaasipHOE MPOU3BEICHUE BEKTO-
poB. Pa3noxxeHne BeKTopa 1o TpeEM HEKOMILIaHAPHBIM BekTopaM. KoopanHaTel
BEKTOPA, CKAIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YIOJl MEXIY BEK-
TOpPaMH, YroJl MEXAY NPSMOM U INIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMHU.

IIpakTnyeckue 3aHATHSA

1. ®u3ndecKuii CMBICI CKASIPHOTO MMPOU3BEICHHUS

1*

Tema 5.3.
JIBrKeHne B MpOCTpaH-
CTBE

Coaep:xxanue yueOHOro MaTepuaJia

JIBxenus npoctpanctBa. Otobpakenus. [[Buwkenus u paBeHcTBO puryp. O0-
L€ CBOMCTBA IBWKEHUN. BUbI IBUKEHUI: TapaJUIeIIbHBIN IEPEHOC, LIEH-
TpalibHasi CHMMETPHS, 3epKajbHasi CAMMETPHSI, TOBOPOT BOKPYT psmoi. [Ipe-
o0pa3zoBaHUs 0100us

KoHTpoJibHbIE padoThI

OK-01, OK-02, OK-03, OK-05
IK-1.2
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1. ITpsimMble, IIIOCKOCTH, BEKTOPBI B TPOCTPAHCTBE

BHeaynuTopHasi caMmocTOsITe/IbHAsI paboTa CTYAeHTOB:

CocTaBlieHuE KapTOUYCK-KOHCYIbTAIUMN, TA0JUI (KpaTKUK CIIPaBOYHBIN MaTepUal,
MIPUMEPHI PEIIeHNs TUITOBBIX 3aIaHuU, 3aIaHuUs ISl CAMOCTOSITENIbHOM paboThI) Ha
O/IHy U3 TeM: «BrinonHenue necTBU HaJ BeKTopamMuy, «IIpocTeiue 3aaaun B Ko-
opauHaTax», « CKaJasipHOE IIPOU3BEACHUE BEKTOPOBY.

Coznanue npesenranuu mo TeMe «KoopauHaTel U BEKTOPHI»

oo

Pa3znen 6. OCHOBBI TPUTOHOMETPHUH

54

Tema 6.1.

OCHOBHBIC TPUTOHOMET-
pUYECKHE MTOHSITHUS U TOX-
JIecTBa

Coaep:xanue y4eOHOro MaTepuaJia

Panuannas mepa yria. [lToBopot Touku BOKpyr Hadajia koopauHat. Onpezerne-
HUE CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHIeHca. 3HaKu CUHYCa, KOCUHYyCa, TaH-
reHca U KOTaHTeHCa 10 YeTBEPTSAM. 3aBUCUMOCTb MEXIYy CHHYCOM, KOCUHYCOM,
TaHT€HCOM M KOTAaHT'€HCOM OJHOTO M TOTO e yria. TpuroHoMmerpuyeckue
ToxksecTBa. CuHycC, KOCUHYC, TAHT€HC M KOTAHTE€HC YTJIOB O U - 0. DopmMyIibl
MIPUBE/ICHUS

Tema 6.2.
OcHoBHble (HOPMYIIBI TPH-
TOHOMETPUU

Coaep:xaHue y4eOHOro MaTepuaJia

Cymma u pazHOCTb cuHycOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
naBoKHOTO yriia. @opMyIiel TOJOBUHHOTO yriia. [IpeoOpa3oBaHusi CyMMBI TPH-
TOHOMETPUYECKUX (PYHKLUH B IPOU3BECHUE U POU3BEICHHS B CyMMY. BbI-
pakeHHe TPUTOHOMETPUUYECKUX (PYHKIIMM Yepe3 TaHI'€HC MTOJIOBUHHOTO apry-
MeHTa. [IpeoGpazoBanust MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN

HpaKanecmle 3AHATHUSA

1. Berancnenne YIJIOB HAKJIOHA

1*

Tema 6.3.
Tpuronomerpuyeckue
(GYHKIIMM U UX CBOWCTBA

Coaep:xaHue y4eOHOro MaTepuaJia

OO6nacth ornpeeieHUs] 1 MHOXECTBO 3HauUeHUH GyHKIMA. YETHOCTD, HEUET-
HOCTb, IEpUOANYHOCTh (pyHKIMN. CriocoOs! 3aanus ¢pyHkuil. O6nactp onpe-
JIeNICHUsI 1 MHOKECTBO 3HaYeHUN TPUTOHOMETpUUeCKUX QyHKIMH. YETHOCTS,
HEYETHOCTb, IEPUOUYHOCTh TPUTOHOMETpHUeCcKUX GyHKIUi. CBOMCTBA 1
rpaduku GYHKIUR y = cos X, Y = sin X, y = tg X, y = ctg x. C;xaThe u pacTsike-
Hue TpaduKoB TpUuroHomeTpuyeckux pynkuuit. [lpeodpazoBanue rpagukon
TPUTOHOMETPHUECKUX (DYHKIMH

IIpakTnyeckue 3aHATHSA

1. [Ipeobpa3zoBanue rpad)MKOB TPUTOHOMETPHUUECKUX (QYHKIIMU

1*

2. Beruncnenue YT JIOBOH CKOpPOCTH ABUMIKCHUSA

1*

Tema 6.4.
OO6patHble TPUTOHOMET-
pudecKkue QyHKIHH

Conepxanue y4eGHOro MaTepuasia

OO6parHble TpuroHoMmerpuyeckue GyHkuu. X cBoiicTBa U rpaguku

OK-01, OK-02, OK-03, OK-04
MK-1.2., [TK-2.2.
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Tema 6.5.
Tpuronomerpuueckue
YPaBHEHHs, HEPABEHCTBA,
CHUCTEMBI

Conep:kaHue y4eOHOT0 MaTepuaJia

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pe-
HICHUE TPUTOHOMETPUUECKUX YPABHEHUN OCHOBHBIX THUIIOB: IPOCTEUIIINE TPU-
TOHOMETPUYECKUE YPaBHEHHUsI, CBOASIINECS K KBaIPaTHBIM, pelIaeMble pasiio-
KEHUEM Ha MHOXXHUTEJIH, OJHOPOIHbIE.

[Ipocreiine TpuroHoMeTpudeckre HepaBeHCTBa. CUCTEMBbI MPOCTEUIINX TPHU-
TOHOMETPUYECKUX YPAaBHEHUI

10

KoHTposibHbIe padoThI

1. OCHOBBI TPUTOHOMETPUH

BHeaynuTopHasi caMoCTOsITe/IbHAsI pa0oTa CTYA€HTOB:

Pabora ¢ yueOHoOU nmuTeparypoii 1o Teme «['paduk rapMOHHYECKOTO KOJICOaHHS»,
«DopmyIibl TOJOBUHHOTO apryMeHTa. opMyIibl yIIoB)

Brmmonnenne pedeparta Ha Temy: «VICTOpHsI CTaHOBIEHUS M PAa3BUTHS TPUTOHOMET-
pum».

Pemmenue 3a1a4 NOBBIIIEHHON CJIOXHOCTH 110 TeMe « TpUroHoMeTpudeckue GyHKIUN
YICIIOBOTO apryMeHTa», «MeToapl pemeHus] TPUTOHOMETPUYECKHX YPaBHEHUN,
«IIpumeHeHHE CBOMCTB 00paTHBIX TPUTOHOMETPHUECKUX (QYHKIHM», «OTOOp KOopHEH
B TPUTOHOMETPUUYECKHUX YPABHCHUIX», « CHCTEMBI TPUTOHOMETPHIECKUX YPABHEHHID)

18

Paznen 7. KomruiekcHbie

qucia

12

Tema 7.1.
KommniekcHrie uncia

Coaep:xanue yueOHOro MaTepuaJia

[TonsiTre koMmekcHoro yucna. ConpskeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTro yncia. PopMa 3amucu KOMIUIEKCHOTO YHcia (reoMeT-
pudecKasi, TPUroHOMeTpHuuecKas, anreopandeckas). Apupmernueckue aei-
CTBUSI C KOMIIEKCHBIMH YHCJIAMU

Tema 7.2.
[TpumeHeHne KOMIUIEKC-
HBIX YUCCII

Conepxanue y4eGHOro MaTepuajia

Brinmonnenue pacyeToB C MOMOIIIBIO KOMIIJICKCHBIX YUCCII. HpI/IMepH HUCIIOJIb-
30BaHUs KOMIIJICKCHBIX YHCCII

OK-01, OK-05

BHeaynuTopHas camocTosiTeIbHAsi padoTa CTYAeHTOB!

CocraBieHne KapTOUKd — KOHCYJIbTalllu, TaOIHuLIbl (KpaTKUI CIpaBOYHBIN MaTepH-
aJI, IPUMEPBI PEIICHUS TUIIOBBIX 3aJ[aHH/, 3aaHUs )1 CAMOCTOSTEIbHON paOboThl) Ha
TeMy «KoMIIeKCHBIE YHCIa) WIIH 3all0JIHEHNE TTOATOTOBICHHOM MperoaaBaTeieM
TaOJIHIIBL.

[onroroBka coobmeHust Ha TeMy «cTopust MPOUCXOXKAEHUSI KOMILIEKCHOTO YHC-
a»

N B~

Pa3nea 8. Crenennasi, mokasarenbHas U Jorapudmuueckas GQyHKIUU

67

Tema 8.1.
CrenenHas QyHKIHUS

Coaep:xanue yueOHOro MaTepuaJia

®ynkimn y = VX ux cBoiicta u rpaduky. CTeneHHble (pyHKINHN, X CBOM-
cTBa U rpaduku

OK-01, OK-02, OK-03, OK-04
[K-1.2., TIK-2.2.
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Tema 8.2.
Pewenne nppanuoHais-

Conep:kaHue y4eOHOT0 MaTepuaJia

[IpeobpazoBanue upparMoHATBHBIX BEIpAKEHUH. PaBHOCHIIBHOCTD HppaIno-

HbIX YPABHEHUH U HEpa- HAJIbHBIX YPaBHEHUI U HEPABEHCTB. MeTOIbl UX pelieHus. Peenune uppamuo- 4
BEHCTB HaJIbHBIX YPaBHEHUN U HEPABEHCTB
Tema 8.3. Coaeprxanue yueOHOro MaTepuasia
[TokazatenbHas GyHkuus | OnpezeneHue moka3areibHONH QyHKIMHU, €¢ CBOMCTBA U rpaduK. 3HAKOMCTBO C
U e€ CBOMCTBA pUMEHEHHEM T0Ka3aTeNbHON QyHKIMH. Pemenue moka3zaTenbHbIX ypaBHEHHH 4
GYHKIIMOHATBHO-TPaUUECKUM METOJIOM
Tema 8.4. Coaeprxanue yueOHOro MaTepuaJia
Pemenue nokasarenpHbix | PemmeHue moka3aTelbHBIX ypaBHEHHI METOJOM YPaBHUBAHUS ITOKa3aTeleH, Me-
YPaBHEHMI U HEPABEHCTB | TOJOM BBEACHHUS HOBOH MEepeMeHHOH, PYyHKIMOHATBHO-TPA(QUIECKIM METOIOM. 9
PereHue nokasaTenbHbIX HEPABEHCTB
IIpakTHyeckue 3aHATHSA
1. PemieHne nokasaTesnbHbIX YPAaBHEHH M HEPABEHCTB 1
Tema 8.5. Coaep:xanue yueO0HOro MaTepuaJia
Jlorapudmuueckas GpyHk- | Jlorapudpmuueckas GyHKIUSI U €€ CBOWCTBA 6
U U €€ CBOMCTBA
Tema 8.6. Coaep:xaHue y4eOHOro MaTepuaJia
Pemenue norapugpmuye- [TonsiTue norapudmuueckoro ypasuenus. Onepaius noreHpoBanus. Tpu
CKHMX ypaBHEHUH U HEpa- OCHOBHBIX METO/Ia pPELICHMSI TOTapU(PMUUECKUX YpaBHEHUM: (yHKIIMOHAIBHO- 4
BEHCTB rpaduuecKuii, MeTo/ MOTEHLIUPOBAHU, METO/] BBEJICHHsI HOBOW MIEPEMEHHOM.
JlorapudmMuueckre HepaBeHCTBA.
KonTpoJsibHbIe padoTshI
1. KontponpHas pabota 3a 1 cemecTp 2
Tema 8.7. Coaepxkanue y4eOHOro MaTepuasa
CucreMsl ypaBHEHU U Pemenue cucrem noka3aTelbHBIX YpPaBHEHUN. AJITOPUTM PELIECHHS CUCTEMBI 11
HEPABEHCTB ypaBHeHMH. PaBHOCHIIBHOCTB JIorapu(MUUYECKUX YpaBHEHHUI U HEpaBEHCTB
BHeaynuTopHasi camocTosiTeIbHAsi pab0oTa CTYAeHTOB: 22
CocTaBneHue KapTO4YeK-KOHCYNbTAllui, TabmuI (KpaTKuil CIIpaBOYHBINA MaTepHal, 6
HpUMEphl PEeLICHMs] THIOBBIX 33JaHUMH, 3aaHUs Ul CAMOCTOSTEIbHOM paboThl) Ha
onHy u3 TeM: «CreneHHas (QyHKIMs, ee CBOWCTBA U rpaduk», «[lokasarenpHas GyHK-
s, ee cBoWcTBa U rpaduky, «Jlorapudhmudeckas QyHKIMS, ee CBOWCTBA U TpaduK»,
«[IpeoOpazoBanusi rpaQKOBY.
Brimonnenne rpaguueckoit padotsl «lloctpoeHne rpadukoB norapupMUUECKHX H 5
MOKa3aTeNbHbIX (YHKIHI.
Coznanue mpe3eHTaluu Ha ofHy u3 Tem: «CBoiicTBa GyHKunM», «Mcnons3oBanue 6

CBOWCTB M rpadukoB (YHKUMH NPHU pEelIEHUH YpaBHEHUH W HepaBeHCTBY», «llocTpoe-
HUe TpaguKoB (YHKIMHA C MOMOLIBIO Mpeodpa3oBaHuii», «JlorapudmMel B Halen >Ku3-
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HuY, «Jlorapudmuueckas cnimpaib. Yto 310?».

BrinosiHenue rpadudeckoii pabotsl «I'padHKu MpOU3BOIUTEILHOCTH TPYIa». 5
Pa3nen 9. MHOTOrpaHHUKHU 32 OK-01, OK-02, OK-03
Tema 9.1. Coaeprxanue yueOHOro MaTepuasia [1K-1.2
[Tpuzma [TonsiTe MHOTOrpanHuKa. Ero snemMeHTsl: BepiuHsbl, pedpa, rpanu. Juaro-
Haib. Ceuenue. BoIyKible U HEBBITYKJIbIE MHOTOTpAaHHUKH. [ToHSTHE TTPU3MBI. 4
Ee ocnoBanus u 6okoBbie Tpanu. Bricota nmpu3mel. [Ipsimast u HakiioHHAs
npusma. [IpasuibHas npusma. Ee ceuenue
Tema 9.2. Conep:kanue y4e0HOTr0 MaTepuaJia
[Tapamienenunen [Tapannenenumnen, cBOiCTBa NPSIMOYTOJIBHOTO Mapajuienenunena, kyo. Ceuenue 4
Ky0a, mapajuiesnenuneaa
Tema 9.3. Cojaeprxanue yueOHOro MaTepuaJia
[Mupamuja [Mupamua u ee snementsl. Ceuenue nupamusl. [IpaBunsHas nupamuaa. Yce- 3
YeHHasl upaMuIa
IlpakTH4YecKue 3aHATHSA
1. Haxoxnenue BbICOTBI OOBEKTOB 1*
Tema 9.4. Coaep:xaHue y4eOHOro MaTepuaJia
bokoBas u nonHas no- [Tnomaas 60KOBOW U MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI 6
BEPXHOCTh MHOTOTPAaHHU-
KOB IIpakTHyeckue 3aHATHSA
1. Haxoxxnenue miomangeu 1*
BueaynuTopHasi camocTosiTeIbHAS pa00Ta CTY/IEHTOB: 2
P3_360p SaﬂaHHﬁZ BIIMCAHHBIC Y ONMMCAHHBIC MHOT'OTPAaHHHUKH
Tema 9.5. Coaep:xaHue y4eOHOro MaTepuaJia
ITpaBriibHBIE MHOTOIpaH- | [ToHsATHE MPaBUILHOTO MHOTOTpaHHKKA. CBOMCTBA MTPaBWIIBHBIX MHOTOTPAaHHU- 3
HUKH KOB
IIpakTHYecKHe 3aHATHS
Brinonnenue yeprexxeit MHororpaniukoB B Kommnac-3D 1*
BHeayauTopHasi CAMOCTOSITEIbHASI pa00Ta CTYIEeHTOB: 10
CocraBieHue KapTOUEK-KOHCYJIbTalWi, TaOnuil (KpaTKUi CHpaBOYHBIA MaTepHal, 3
MNpUMCPLI PCIICHHSA THUIIOBBIX BaﬂaHHfI, 3aJaHus 114 CaMOCTOATEIBLHOMN pa60TLI) Ha
onHy u3 teM: «IIpusma. IIpsamas u HaxkioHHas npusma. IIpaBuiibHas npusmay, «Ilupa-
MUIBI. HpaBI/IHBHaH nmupamMuaa, «Ceuenns MHOT'OTpaHHHUKOB», ((HpaBI/IJ'[BHLIe MHOT'O-
T'paHHUKUND.
IMoaroroBka coobmienus: «IIpaBuibHbBIE MHOTOTPAaHHUKKM HA KapTHHAX BEIUKUX XY- 2
OOXXHUKOB, B ITPUPOJEC, B APXUTCKTYPE U CTPOUTEIILCTBE) .
Usrorosienne pa3BépTOK n MO,I[eJ'Ieﬁ MHOT'OT'PaHHUKOB 4
HOZLFOTOBKa COO6H.I€HI/Iﬁ K 3aHATUAM, COCTABJICHHUC KPOCCBOPAa «MHOFOI"paHHI/IKI/I» 1

29




Pasznen 10. MuoxecTBa. DneMeHTHI TeOpuH Tpadon

15

Tema 10.1.
MmuoxecTBa. Onepaiuu ¢
MHOXECTBaMHU

Conep:kaHue y4eOHOT0 MaTepHuaJia

[Tonsitue MuoxectBa. [loamuoxkectBo. Onepalu ¢ MHOKECTBaAMHU

Tema 10.2.
I'padsr

Coaep:xanue y4eOHOro MaTepuaJia

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

HpaRTn'{ecmle 3AHATHSA

1. HaxoxaeHue KpaT4yailiero myTH, UCIOJIb3Ysl TeOpHIo rpadoB

l*

BHeaynuTopHasi camocTosiTeIbHAsi paboTa CTYAeHTOB:

CocraBieHue KapToueK-KOHCYIbTALUM, TaOIuL (KpaTKUH CIIPaBOYHBINA MaTepuall,
MIPUMEPBI PELICHHUS TUIIOBBIX 3a1aHUM, 3a4aHUs U1 CAMOCTOSITEIbHON paboThl) Ha
onHy n3 TeM: «MHoxecTBa. Onepanuu ¢ MHOKecTBaMu», «I padbm».

[oaroroBka coobuienus «Teopus rpadoBy.

(6]

OK-01, OK-02
[K-1.2.

Paznen 11. [IpousBognas u

€€ MPUMEHEHNE

59

Tema 11.1.
[IpownsBoaHas

Coaep:xanue yueOHOro MaTepuaJia

OmnpeneneHne YMCIOBON MOCIEI0BATEIBHOCTH U CIIOCOOHI ee 3aaanusi. CBOii-
CTBa YUCIIOBBIX IOCHIeA0BaTeabHoCcTel. Onpeenenue npeesia nociaei0Ba-
TeNBHOCTU. Brrancnenne npeaenos nocienoarenbHocTed. [penen GpyHkimm
Ha OeckonewyHocTH. Ilpenen pynkuuu B Touke. [lpupammenue aprymenra. [Ipu-
pamienue GyHKIMH. 3aa9d, TPUBOISIINE K TIOHITHIO TPOU3BOAHON. Onpee-
JICHWE TPOU3BOIHON. AJITOPUTM OTBICKAaHUS NMPon3BoAHON. Dopmyisl audde-
pennupoBanus. [IpaBuna nuddepenupoBanus. OnpeneneHue cI0KHON QyHK-
run. [IponsBonHas Tpuronomerpuueckux GyHkiui. IIponsBoaHas cinoxxHoM
¢ynkuuu. [Tonstue HenpepbiBHON pyHKIMK. CBOICTBA HEMIPEPHIBHOU (PYHK-
1un. CBsI3b MEX1Y HENIPEPBIBHOCTHIO U U (HEepeHIUpyeMOCTbIO (DYHKINH B
TOUYKe. AJITOPUTM pEellIEHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB

15

Tema 11.2.

Pu3n4ecKuil ¥ TeOMETPH-
YECKUU CMBICII IIPOU3BOJI-
HOM

Coaep:xanue yueOHOro MaTepuaJia

I'eomeTpuueckuii cMbICI MPOU3BOAHON (QYHKIIMH — YTIIOBOM KO3(DPUIMEHT Ka-
caTelbHOH K rpaduKy GyHKLIMHU B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduky
GyHKIUH. AITOPUTM COCTABIIEHUSI ypaBHEHUS KacaTeNbHOMN K rpaduky QyHK-
1 y=f(x). ®usudeckuii (MEXaHUYECKUI) CMBICI MPOU3BOIHON — MTHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IIpakTHYecKHe 3aHATHA

1. Haxox1eHre CKOPOCTH ABUKEHUS, YCKOPEHHS, [UIMHBI TOPMO3HOT'O IyTH

1*

2. Onpenenenue pacxoia TOILIMBA

1*

BHeaynuTopHasi camocTOsITeIbHAsI pad0TAa CTYAEHTOB:

IIpuMeHeHre 3HaHMM O IPOM3BOJHOM K PELIECHUIO 3a/1ad U3 MEXAHUKH U DIIEKTPOTEX-

HUKHU

OK-01, OK-02, OK-04
[K-1.2., TIK-2.2.
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Tema 11.3.
[IpuMeHeHue npoun3Bo-
HOW K MCCJIEI0BAaHUIO
byHKIUI

Conep:kaHue y4eOHOT0 MaTepuaJia

Bospacranue u yosiBaHue GyHKIIUHA, COOTBETCTBUE BO3pACTaHUS U yOBIBAHUS
¢byHKIMHU 3HAKYy MTPOU3BOAHON. [TOHATHE MPOM3BOIHOM BBICIIETO MOPSAKA, CO-
OTBETCTBHE 3HAKa BTOPOU MPOU3BOJHON BBHIMYKIOCTH (BOTHYTOCTH) (DYHKIIHH
Ha OTpe3ke. 3aJjauu Ha MAaKCUMYM ¥ MUHUMYM. [IoHSTHE aCUMIITOTHI, CIOCOOBI
UX OMpeJeleHUs. AJIrOpUTM UCCIIeOBaHUS (PYHKIIUU U TIOCTPOEHUs ee rpadu-
Ka C IOMOIIBIO MPon3BoAHOM. MccnenoBanue (GyHKIIMHM HAa MOHOTOHHOCTD H
nocrpoenue rpaduxos. HaxoxaeHrne HauboIbIIero 1 HAMMEHbILIEr0 3HAYCHH I
GbyHKIUH, ocTpoeHue rpaukoB MHOTOYJIEHOB C UCIIOJIb30BAHUEM alllapara
MaTEMaTHYECKOI0 aHaJIn3a

15

HpaKanecmle 3AHATHUSA

1. Pemenue 3ama4 Ha OITUMU3ALIHAIO

1*

KoHnTpoJsibHbIe padoThI

1. [IpownsBogHas

BreaynuTopHasi camocToATe/IbHAsl pa00Ta CTY/ICHTOB:

CocraBieHue KapTOUCK-KOHCYJIbTAIMH, TaOMUIl (KpaTKU CHpaBOYHBIN MaTepHa,
MPUMEPBl PeIleHHs] TUIOBBIX 3aJaHMi, 3aJaHusl Al CaMOCTOSITENbHOW paboThl) Ha
onny u3 teMm: «llIpaBuna muddepennupoBanus. IIponsBoaHas cIoXHON GYHKLIUNY,
«[Ipou3BoHBIE HEKOTOPBIX JIIEMEHTapHBIX QYHKIMD», «['eoMeTpuyeckuil CMBICT
MIPOM3BOJHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIUNY.

[loaroroBka noknanos u pedepartoB o temam: «Ilpunoxenue Gusnyeckux mpouec-
coBy, «MccnenoBanue GU3NIECKUX MPOLIECCOBY.

CaMocCTOsITeIbHOE BBITIOJHEHUE TMPAKTHYECKUX 3aJaHUN PEeNpOTyKTUBHOTO THIIA
(OTBeTHI Ha BONPOCHI, TPEHUPOBOUHBIEC YIPAXKHEHHS, 3a7]a4H, TeCTbI) 1o Teme «IIpous-
BonHas. E€ dusnyeckuii u reoMeTpuIecKUil CMBICTI

19

Paznen 12. Tena BpamieHus

27

Tema 12.1.
Humuaap

Coaep:xanue yueOHOro MaTepuaJia

Hununnap u ero snemenTsl. CeueHne NUIMHAPA (MapajlieIbHOe OCHOBAHUIO U
ocn). PazBepTka nuiamMHapa

Tema 12.2.
Konyc

Conepxanue y4eGHOro MaTepuaJjia

Konyc u ero anemenTsl. CeueHne KoHyca (MapajiieibHOe OCHOBAHHIO U ITPOXO0-
JisIIIee Yepe3 BepInHY), KOHMUeCcKue ceueHus. Pa3pepTka koHyca

IIpakTnyeckue 3aHATHS

1. Pacuét BbICOTHI 00BEKTOB KOHHUECKOW M IMIMHIPUYECKON (POPMBI

1*

Tema 12.3.
Hlap, cdepa

Coneprxanue y4eGHOro MaTepuasia

[ap u cdepa. Bzaumuoe pacronoxxenue chepsl U miockoctu. CeueHue mapa,
cdepbl

Tema 12.4.

Conep:xanue yueOHOro MaTepuaJia

OK-01, OK-02, OK-03
IK-1.2., TIK-2.2.
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OOBEMBI U IUIOMIAIH 10-
BEPXHOCTEH TeJI BPALLCHU

[Tnomann moBepxHocTH Ten BpameHus. O0beM mpu3Mbl U IuHApa. OTHOIIIEe-
HUE 00HEMOB MOJIOOHBIX TEI.

HpaRTn'{ecmle 3AHATHSA

1. Beraucienue oo0beMa 1 Macchl

l*

KonTpoJibHbIe padoThl

1. Tena Bpamienus

BHeaynuTopHasi camocTosiTeIbHAsi paboTa CTYAeHTOB:

CocraBieHue KapToueK-KOHCYIbTALUM, Ta0IuL (KpaTKUH CIIPaBOYHBINA MaTepuall,
IIPUMEPBI PELICHUS TUIIOBBIX 3aaHUM, 3a1aHUS U1 CAMOCTOSTENBbHONW paboThI) Ha
Temy: «DUrypsl BpalieHus».

BrlnonHeHne npakTHUECKUX 3a1aHUi PEMPOLYKTHBHOTO THIA (OTBETHI HA BOIPOCHI,
TPEHUPOBOYHBIE YIIPAKHEHUS, 3aJa4H, TECTHI).

JlopaboTKa KOHCIIEKTa JIEKLMU C IPUMEHEHNEM yYeOHMKA, METOANYECKOH TuTepa-
TYpbI, COCTaBJIeHHE KpoccBopaa «PUTyphl BpalllEHUs.

(o]

Paznea 13. [lepBooOpaznas

Y UHTETpall

28

Tema 13.1.
[TepBooOpasuas

Coaep:xanue yueO0HOro MaTepuaJia

3a/1aga 0 BOCCTAHOBJICHUH 3aKOHA JBHMKCHHS 110 H3BECTHOU cKopocTH. [ToHs-

THe UHTerpupoBaHus. O3HAKOMIICHUE C MIOHATUEM HHTETpajia v nepBooOpa3HOn
s Gyuaknun y=f(x). Pemenne 3amaq Ha CBs3b IEPBOOOPA3HOM U €€ TPOU3BOJI-
HOI, BBIYMCIICHHE TIEPBOOOPA3HOM Jist JaHHOU GyHKImU. Tabmuma Gopmyi st
HaxX0X/IeHUs nepBooOpa3HbIX. M3ydueHne mpaBuiia BEIUKMCICHHSI IEPBOOOPAa3HOM

Tema 13.2.
Ilnomane KpUBOIMHEUHOM
Tpaneuuu

Coaep:xanue yueOHOro MaTepuaJia

3anayu, NPUBOJAAIIME K TIOHATHIO ONPEEIEHHOTO UHTErpajia — O BIYMCIECHUU
IIJIOIAAM KPUBOJIMHENHOM Tpaleluy, O epeMeleHny Touku. [lonsatue omnpe-

NeNEHHOro UHTerpaia. ['eomeTpuyeckuil 1 GU3NYECKUI CMBICIT ONIpEeAeIEHHO-
ro uarerpana. ®opmyna Hetorona— JleiibHuna

Tema 13.3.
Heonpenenennsiii unte-
rpaji

Coaep:xaHue y4eOHOro MaTepuaJia

IlonsTue HCOIPCACIICHHOI'O NHTETpaJia

Tema 13.4.
OrnpeneneHHbIN HHTErpall

Coaep:xanue yueOHOro MaTepuaJia

FCOMCTpI/I‘{CCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O MHTCTpaJid

IIpakTnyeckue 3aHATHSA

1. HaxoxxaeHue KoiandecTBa TCIJIOTHI, BBIACIIACMOC IICPEMCHHBIM CUHYCOU-
JaJJbHBIM TOKOM

1*

BHeaynuTopHasi camocTosiTeIbHAsi pa0b0Ta CTYAeHTOB:

CocTaBneHue KapTOUeK-KOHCYJIbTalMi, TaOnum (KpaTKuil CpaBOYHBIA MaTepHual,
MIPUMEPHI PEIICHUs TUIOBBIX 3aJaHWi, 3aJaHus JUISI CaMOCTOATENbHON paboThI) Ha
onny n3 teM: «llepBoobpasnas u unTerpain. [IpaBuina HaxoXaeHHs IEPBOOOPA3HBIXY,

©

OK-01, OK-02, OK-04
[K-1.2., TIK-2.2.
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«Brrancnenne uaTerpanos. @opmyna Heiorona—Jleiibanmay, « BerauciaeHue mrona-
JIel ¢ IOMOIIBIO MHTErpajiay.

Brimonnenue rpaduieckoii padoThl « BeIYrcIeHUE TUIOMIAICH ¢ TOMOIIBI0 WHTETpa- 3
JJa».
[IpuMeHeHne HHTErpaia IjIsl HaX0KIeHUI 00bEMOB Tel (PEIICHHE 3a/1a4) 3
Pasjnen 14. DneMeHTH KOMOMHATOPUKH, CTATUCTHUKU U TEOPUH BEPOSTHOCTEH 35 OK-01, OK-04, OK-05
Tema 14.1. Coaeprxanue yueOHOro MaTepuaJa [K-1.2., I1K-2.2.
OcHoBHbIE IOHATHA KOM- | [lepecTaHOBKH, pa3MeLIeHHsI, COYCTAHUS 5
OMHATOPUKHU IIpakTHYecKHe 3aHATHS
1. DyileMeHTh KOMOMHATOPUKHU B TPO(PECCHOHAILHON ACSATEIHbHOCTH 1*
Tema 14.2. Coaeprxanue yueOHOIro MaTepuaJia
BepostHOCTB CoBMecCTHBIE U HECOBMECTHBIE COOBITUSA. TeopemMbl 0 BEPOSTHOCTU CyMMBI CO-
ObITHI. YCIOBHAs BEPOATHOCTh. 3aBUCHMbIEC M HE3aBUCHMbIE COOBITUA. Teope- 5
MBI O BEpPOSITHOCTU IPOU3BE/IEHUS COOBITUI
Tema 14.3. Coaep:xanue yueOHOro MaTepuaJia
Maremarnueckas CTaTu- Bunel cinyyaiinbix BesnnuuH. OnpeeneHue TUCKPETHON CIly4aiiHON BEJIUYMHBI.
CTUKA 3aKOH pacnpeesieHus JUCKPETHOM ciiydailHOM BenuuuHbl. Ee uncioBbie xa- 4
paktepuctuku. Bapuanmonnsiii psia. [lomuron yactor u ructorpamma. Cratu-
CTHUECKHE XapaKTePUCTHUKU psiia HAOII0JaeMbIX JaHHBIX
Tema 14.4. Coaep:xaHue y4eOHOro MaTepuaJia
I'paduueckoe npeacras- [TepBuuHas 0O6paboOTKa CTATUCTUYECKUX JAaHHBIX. [ 'paduueckoe ux mpeacTas- 4
JIEHUE JaHHBIX nenue. HaxoxaeHue cpelHuX XapaKTepUCTUK, HAOII0JaeMbIX JTAHHBIX
IIpakTHYecKHe 3aHATHSA
1. AHanu3 JaHHBIX OPEIIPUSITHS, COCTABIEHUE TaOINIL U AUArpaMM 1*
Tema 14.5. Coaep:xaHue y4eOHOro MaTepuaJia
Pemenne BEpOATHOCTHBIX | DneMeHThl KOMOUHATOPUKU. COOBITHE, BEPOATHOCTH COOBITHS. COXKEHHE U 3
Y CTATUCTUYECKUX 3a]1a4 YMHOXEHHUE BEPOSITHOCTEH
KonTpoJsibHbIe padoTshI
1. Teopust BepOATHOCTEN 1
BHeaynuTopHasi camocTosiTeIbHAsi pab0oTa CTYAeHTOB: 11
CocraBieHue KapTO4eK-KOHCYJIbTalWi, TaOnuil (KpaTKUi CHpaBOYHBIA MaTepual, 3
MIPUMEPHI PEHICHUs TUIOBBIX 3aJaHWi, 3aJaHus JUISI CAaMOCTOATENbHON paboThI) Ha
OOHY U3 TCM: <<CO6BITI/IC, BCPOSATHOCTDH CO6BITI/I$I, CJIOKCHUC U YMHOXCHUC BCPOATHO-
creii. [loHsTre 0 HE3aBUCUMOCTH CO6I)ITHI7[>>, «3a}1aq1/1 MaTeMaTHYEeCKON CTaTHUCTUKI.
[MoaroroBka coOOIIECHHS K 3aHATHIO, PE3CHTAIIMU HA OJHY U3 TeM: «lcTopus craTu- 4

CTHUKHU U TEOPUH BEPOATHOCTE», «POJIb CTATUCTUKU B HAYYHOM HCCIIEIOBAHUNY, «Bu-
IbI uarpamm (cToi0vareie, KpyroBble, pacCeMBaHUs) M UX UCIIOIB30BaHUE MPHU 00pa-
0OTKE TAaHHBIX HAYYHBIX MCCIICOBAHUHN MO (hU3HMKE, XUMHUH, OHOJIOTHH U Teorpadumy,
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«Cryuaiinast ©3MEHUYHNBOCTD B JKUBOM MPUPOJIE.
Odopmiieane mpoekTHON padoThl «llmapramku mo maremaruke. KomOnHaTopuka.
Cratuctuka. Teopusi BEpOSITHOCTEH.

Pasnen 15. YpaBuenus u He

aBCHCTBaA

30

Tema 15.1.

Conep:kanue y4eOHOTr0 MaTepuaJia

YpaBHEHHUs U HEPABEHCTBA
¢ MOZyJIeM

PaBHOCMIIBHOCTH ypaBHEHUN U HepaBeHCTB. OCHOBHBIE TEOPEMBI O PaBHOCHJIb-
HBIX Iepexo/laXx B ypaBHEHUSX M HepaBeHcTBax. OOIIME METOMbl pelieHUus
YPaBHEHHMIA: IEPEX0] OT PABEHCTBA (PYHKIUN K PABEHCTBY apryMEHTOB JJISl MO-
HOTOHHBIX ()YHKLUH, METOJ Pa3JI0KEHUs] HA MHOXKUTEIIM, METOJ] BBEIEHUS HO-
Bol mepeMeHHOM. OOIe METOABl PEIIeHUs] HEPABCHCTB: TEPEX0]] OT CpaBHe-
HUS 3HA4YEHUH QyHKUIUI K CPaBHEHMIO 3HAUEHUH apryMEHTOB JUIl MOHOTOHHBIX
¢byHKUMH, MeTo HHTEpBaJIOB. [ paduueckuii MeTo pelmeHus ypaBHEHUN U He-
paBeHcTB. [Ipocrelimne ypaBHEHMsI U HEpaBeHCTBAa ¢ MonyJieM. lIpuMenenue
PAaBHOCUJIBHBIX IIEPEXO/0B B ONPEICIICHHBIX TUIIAX YPAaBHEHUH U HEPABEHCTB C
MOJlyJIEM

BueayauTopHasi caMocTosTe/IbHAsA pad0Ta CTY/ICHTOB:
HepacnpoctpanéaHble METOIbI PELICHUs] YpaBHEHHH (TpUMEPBL, pa3oop 3aJaHui)

Tema 15.2.

Coaep:xanue yueO0HOro MaTepuaJia

YpaBHEHHs U HEPABEHCTBA
C IapamMeTpoM

3HaKOMCTBO ¢ mapameTpoM. [Ipocrelinne ypaBHEeHUSI 1 HEPABEHCTBA C Tapa-
METPOM.

10

KoHnTpoJsibHbIe padoThl

1. UtoroBasi KOHTpoOJIbHas paboTa

BaeayauTopHasi camocTosiTeIbHAsA pa00oTa CTYy1€HTOB:

CocTtaBneHue KapTouek-KOHCYIbTalKi, TaOIUI (KpaTKUK CIIPaBOYHBIN MaTepral,
MPUMEPHI PELICHNUS TUTOBBIX 3a/IaHUM, 33/IaHUI TSI CAMOCTOSTENBHOW pabOThI) Ha
onHy 13 TeM: «OCHOBHBIE ITPUEMBI PELICHUs YpaBHEHUH (pa3ioKeHNE Ha MHOKUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, TIOJICTAHOBKA, rpadnueckuii MeTon)», «Mcnonp3oBa-
HUE CBOWCTB M TpauKoB (DYHKIUH MPU pPElICHNH ypaBHEHUH U HepaBeHCTB. MeTon
HMHTEPBAJIOBY», «Pellenne uppalMoHaIbHBIX YpaBHEHHI», « PEIlIEHne CHCTEM ypaBHe-
HUN».

Pemenne TeCTOBBIX 3aJlaHMIA.

Coctasnenue tecta «MeToapl pelieHHs ypaBHEHUID.

10

w

OK-01, OK-04, OK-03
[1K-1.2.
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6. TpeﬁoBa}mﬂ K YCJIOBUSIM peajin3alivi nmpenojaaBaHust oﬁmeoﬁpaaoBaTenbnoro yqe6H0r0

npeamMeTa

CHEHI/IaJII/I3I/Ip0BaHHaﬂ Me0eIb H CHCTEMbI XpaHEeHUsL

OcHoBHOe 000py/10BaHMe

1.

CoNoOR~WLN

Jocka knaccHast/PenbcoBas cuctema ¢ KJIacCHOM M MHTEPAaKTUBHOM TOCKOM (IIporpaMMHOE
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 npoOkoBas/Jlocka MarHUTHO-MapKepHas

Cuctema (ycTpOoHCTBO) AJ1s1 3aTEMHEHUSI OKOH

Cron yyeHHUYEeCKuUl, peryJIupyeMblii IO BHICOTE

Cryn yuyeHH4YeCKHi, peryJIMpyeMBbIi IO BBICOTE

Tym06a nns tabnun noa gocky/lllkad ang xpanenus tabnaun u makatos/Cucrtema xpaHe-
HUS ¥ IEMOHCTpPALMy Ta0JIHIl U TJIAKaTOB

Texnuueckue cpeacraa

OcHoBHoOe 000py10BaHNE

1.

2.
3.
4

CereBoit GpUIBTP
JlokyMeHT-Kkamepa
MHoroyHKIIMOHATBHOE YCTPONCTBO/TIPUHTED
WNHTepakTUBHBIN MPOTpaMMHO-ANIAPATHBIA KOMILIEKC MOOWMIIBHBIN HIIA CTAIMOHAPHBIHA
(mporpamMMHoOe oOecrieueHre, IpoeKTop, KperjaeHue B komiuiekTe)/PenbcoBast cucrema ¢
KJIACCHOM M MHTEPaKTUBHOM 10CKOH (MMporpaMMHoe obecreueHue, NpoeKTop, KperieHne B
KOMIUIEKTE)/MHTEPaKTHBHOM MaHes b0 (MpOrpaMMHOE 00ECIIEUeHHE B KOMILJIEKTE)
[TepcoHanbHBIN KOMITBIOTEP C Mepudepreit/HoyTOyK (JIMIIEH3NOHHOE TPOrpaMMHOE oOec-
nevyeHure, 00pa3oBaTeNbHbI KOHTEHT U CHCTEMA 3aIllUThl OT BPEAOHOCHOW HMH(pOpMaIui,
nmporpaMMHoOe oOecrieueHue sl nudpoBoil JadOpaTOpUH, ¢ BO3MOXKHOCTHIO OHJIAIH-
ompoca)

JIeKTPOHHBbIE CPeACTBA 00yYeHUs

OcHoBHoOe 000py10BaHHE

1.

w

DnekTpoHHbIE cpefcTBa oOyueHus/MaTepakTuBHBIC TOCOOMS/OHIatH-KypCHI (110 Tpe-
METHOM 00J1acTH)
KomriekT yue6HbIx BuAeoGUIbsMoB (M0 mpeIMeTHOM 00nacTu)
KomriekT uepTexxHOro 060py/10BaHUS U MPUCTIOCOOTIECHUI
[TnaHmeTHbI KOMIBIOTEp (IMLIEH3MOHHOE MPOTrpaMMHOE oOecriedeHrne, 00pa30BaTEeIbHBIN
KOHTEHT, CUCTEMa 3alllUThl OT BPeIOHOCHON MH(OpMALIUN)
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 odecneyeHue

OcHoBHas iuTEpaTypa

1. AnreOpa u Hayana matematuyeckoro ananuzal( kinacc. Mep3nsk A.T'., HomupoBckuii
H.A., ITomsxo B.M. — "IIpocsemenne", 2023.

2. Anre6pa u Havana MmaTemaTudeckoro ananuzall kimacc. Mepsnsk A.I'., Homuposckuit
H.A., TlonskoB B.M. — "[Ipocsemenne", 2023.

3. Marematuka: anreOpa u Hayana MareMaTudeckoro anaimsa. ['eomerpus: 10-11 kmaccsr:
0a30BbIN U YriIyOJEeHHBI YPOBHHU. Artanacsu JI.C., byty3oB B.®., Kagomues C.b. u ap. —
"IIpocsemienue", 2023.

JlonoJiHUTeIbHAS JIUTEpPaTypa
1. bammakoB M. 1. MaremaTuka: y4eOHHK AJIs CTY/I. YUPEKIACHUNA cpel. pod. oOpa3oBaHMS.
—M,, 2018.
2. bammvakoB M. M. Martemarnka. 3ajadnuK: y4e0. mocoOue I CTYH. YUPSKICHUN Cpej.
npod. oOpazoBanust. — M., 2018.

JuaaKkTuyecKue mNocoOus M CpaBovYHbIe MATEPUAJIbI
1. bammakoB M. . MaTematuka: KH. JiJIsl TpenoaBaTelisi: MeTo. mocooue. — M., 2014

JJIeKTPOHHBbIE 00pa30BaTeIbHbIEC PeCypChI

TpeOoBaHus K nexaroru4ecCKuM padoTHUKAM

Briciiee mpogeccronanbHoe 00pa3oBaHue WK cpeaHee npodeccuoHaabHoe o0pa3oBaHue
M0 HaIpaBJICHUIO MOATroTOoBKU "OOpa3oBaHue U MeAaroruka" win B 00JacTH, COOTBETCTBYIOMIECH
MpernojaBaeMoMy IpeaMery, 0e3 mnpeabsBieHHs TpeOOBaHUN K CTaxy paOoThl MO0 BbICIIEE
npodeccuoHaibHOe 00pa3oBaHUE WM cpeaHee MpodeccuoHanibHOE 00pa3oBaHWE U JIOMOJIHH-
TeIbHOE MpodeccHoHaIbHOe 00pa30BaHKE IO HAMPABICHUIO JISITCIILHOCTH B 00pa30BaTEIbHOM
yupexaeHUn 0e3 mpeabsaBieHus: TpeOOBaHUM K CTaxy paOOThI.
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7. KOHTPOJIb 1 OlleHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTEeILHOI0 Y4eOHOI 0 peaMeTa
KoHTpoJib M oneHKa pe3yiabTaTOB OCBOCHMS 00IIe00pa30BaTeIbHOIO YYEOHOr0 MpeaMeTa PacKphIBAIOTCS 4Yepe3 AUCHUILTMHAPHBIE pe-
3yJbTaThl, HAIIPABJICHHbIE HA (hOpMHUpPOBaHUE OOIIKX U MPOodeccCHOHATBHBIX KOMIETEHIUH MO pa3/iesiaM U TeMaM COJepKaHusl y4ueOHOTO MaTepH-

ajia.

Oo0mue / npoeccnonab-
Hble KOMIETEHINI

Paznen / Ne ypoka

Ilexaroruvyeckune TeXHOJIOTHH / AK-
THBHbIE (OPMBbI M MeTOAbI 00y4YeHHsI

Tun oueHOYHbIX MEPONIPUATHIH

OK 01. Bribupats crocoOsr
perieHust 3amad npodeccro-
HaJIbHOM JEATEIILHOCTH
MPUMEHUTEIBHO K pa3jiny-
HBIM KOHTEKCTaM

P 1, Temsr 1.1.

P 2 temp1 2.1.-2.2.

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

P 4 temrp1 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 temp1 6.2., 6.3, 6.5.
II-o/c P 6 Temn1 6.2., 6.3.
P 7 tema 7.2.

P 8 Temnr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

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

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

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

P 12 temer 12.1.-12.4.

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

P 13 temsr 13.2.-13.4.
II-0/c P 13 13.4.
P 14 tema 14.1., 14.3.

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

P 15 temnr 15.1.-15.2.

Ilenarormyeckne TeXHOJIOTMM: JIN4Y-
HOCTHO-OPUEHTUPOBaHHbIE, HH(pOpMaLU-
OHHO-KOMMYHUKATUBHbIE  TEXHOJIOTUH,
AJIEMEHTHI Kelic- TeXHOJIOTMH, MpolieM-
HOe 00yUYeHHe, TEXHOJIOTHS KPUTHIECKOTO
MBILIEHHS], UHTETPUPOBAHHOE OOyYeHue,
OMHAPHBIN YPOK.

AKTHBHBIE MeTObI 00yueHusi: Oecena,
paboTa ¢ TeKCTOM, MEPEKPECTHAS TUCKYC-
cusi, mpoOIeMHas JIEKIUs, JeJIoBasi Urpa,
pabota B rpymnmax.

TectupoBanue

VYcrHblit onpoc

MaremaTuyecKuid JTUKTaHT
Pa3noypoBHeBbIE 3a/1aHUA

Keiic 3aganus

[IpakTuueckas pabora

KonTposabnas padora

OpoHTANBHBINA ONPOC

Koncnekr

Pedepar

NuauBunyanbHass caMOCTOSTENIbHAs pa-
oora

BrinosiHeHUE 3K3aMEHAMOHHOTO TECTA

OK 02. Vcnonb3oBaTh cO-
BPEMEHHBIE CPEJCTBA ITOUC-
Ka, aHalu3a ¥ HMHTEeprpeTa-
uun  wHPOpMAIMKM, W WH-
(dhopMaIMOHHBIE TEXHOJIOTUU
JUIs  BBIIIOJIHEHUS  3aJad
npodeccuOHATLHON nest-

P 1, Temsr 1.1.

P 2 temur 2.1.-2.2.

II-o/c P 2 Temnr 2.1., 2.2.
P 4 temn1 4.2.-.4.4.
IT-o/c P 4 temr1 4.3., 4 .4.
P 5 temur 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.

Ileparornyeckue TexHOJIOTHM: HH()OP-
MAallMOHHO-KOMMYHHKATHUBHBIC TCXHOJIO-
MM, 3JIEMEHTHl KeHC- TeXHOJOTHMH, Ipo-
OnemMHOEe OO0y4yeHHe, HHTErPUPOBAHHOE
oOyueHue, OMHAPHBINA ypPOK.

AKTHBHBIE MeTOAbl 00yueHusi: Oecena,

TectupoBanue

VYeTHBII onpoc
MaremaTuyecKuid TUKTAaHT
Pa3zHoypoBHEBBIE 3a1aHHS
Keiic 3ananus
[IpakTrueckas pabota
KonTtposnpHas pabota
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TCJIIBHOCTH

P6Teme1 6.2.,6.3.,6.5.
IT-o/c P 6 Temn1 6.2., 6.3.
P 8 Tremnr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

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

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

IT-o/c P 11 temsr 11.2., 11.3.

P 12 temer 12.1.-12.4.

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

P 13 temsbr 13.2.-13.4.
II-0/c P 13 13.4.

paboTa ¢ TeKCTOM, NEPEKPECTHAS TUCKYC-
cusi, mpoOIemMHas JEKIus, JeJoBas Urpa,
paboTa B rpyrirax.

@poHTaTBHBIA OITPOC

Koncnekr

WuauBuayanbHas caMOCTOSITENIbHAS pa-
6ota

BrlinonHnenue 3x3aMeHaIIOHHOTO TeCTa

OK 03. [InanupoBath u pe-
aJIM30BBIBATH  COOCTBEHHOE
npodeccHoHaTbHOe | JINY-
HOCTHOE pa3BUTHE, TIpeJ-
NPUHUMATEIbCKYIO nest-
TENBHOCTh B  Ipodeccuo-
HaJbHOM cdepe, HUCHOIb30-
BaTh 3HAHHS N0 (PMHAHCOBON
IPAMOTHOCTH B Pa3IMYHBIX
KU3HCHHBIX CHTYyaIlUs

P 5 temsr 5.1.-5.3.

II-o/c P 5 Temer 5.1.-5.3.
P 6 temp1 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.
P11 temsr 11.2.,11.3.

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

P 15 temsr 15.1.-15.2.

Ilegarornyeckue TeXHOJOTHMU:  JIUY-
HOCTHO-OPUEHTUPOBaHHbBIE, HH(OpMAaLH-
OHHO-KOMMYHUKAaTUBHBIC TEXHOJIOTUH,
AIIEMEHTHI Keic- TEXHOJIOTHH, Npoliem-
HOe O0y4yeHHe, MHTETPHUPOBaHHOE O0yuUe-
HHE.

AKTHBHBIE MeTOIbI 00y4eHusi: Oecena,
paboTa ¢ TEKCTOM, NEPEKPECTHAS TUCKYC-
cHsi, IpOOJIEMHAs JISKIIUS, JIEIOBasi UTpa,
paboTa B rpynnax.

VYeTHbII onpoc

MaremaTuyecKui JUKTaHT
Pa3zHoypoBHEBBIE 3a1aHUS

[IpakTuueckas pabora

KonTposabnas padora

OpoHTANBHBINA ONPOC

Koncnekr

Pedepar

NunuBuayanpHas caMOCTOSITENbHAs pa-
6oTa

OK 04. D¢p¢extuBHO B3au-
MOJIECTBOBaTh U palbOTaTh
B KOJUICKTHBE U KOMaH/Ie

P 1, remsr 1.1.

P 3 tema 3.1.

P 6 temp1 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.

IMenarornyeckue TexHogorum: wuHDOP-
MaIII/IOHHO'KOMMYHI/IKaTI/IBHBIC TCXHOJIO-
TNH, 3JICMCEHTHI KCﬁC' TEXHOJIOI'UH, HpO-
OonmeMHOE OOyuYeHHE, TEXHOJIOTUS KPHUTHU-
YECKOI'0 MBINIIJICHUA, I/IHTCFpI/IPOBaHHOG
o0yueHue, OMHAPHBIH YPOK.

TectupoBanue
MaremaTi4ecKuii TUKTaHT
Pa3zHoypoBHEBBIE 3a1aHUS
Keiic 3ananus
[IpakTuueckas pabora
KonTpomnpHas pabota

I-o/c P 11 temsr 11.2., 11.3. AKTHBHBIE MeTOAbI 0o0yueHusi: Oecena, | Pedepar
P 13 temsr 13.2.-13.4. NEPEKPECTHAasT JUCKYCCHsl, JI€JI0Bas UIrpa,
IT-o/c P 13 13.4. paboTa B rpyImmax.
P 15 temsr 15.1.-15.2.
OK 05. OcymectBasate ycr- | P 1, Temsbr 1.1. Ieparoruvyeckue TeXHOJOrMH: JHu4Y- | TecTupoBaHue

HYI0 M TNHUCBMEHHYK KOM-
MYHHKALlMK0O Ha rocyaap-
CTBEHHOM s3bIKe Poccuii-
ckon Pexnepanuy ¢ y4eToM

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

HOCTHO-OPHUEHTUPOBaHHbIE, HH(OpMalu-
OHHO-KOMMYHMKATUBHBIE  TEXHOJIOTUH,
AJIEMEHTBI KEHC- TEXHOJIOTHH, TEXHOJIOTUS
KPUTHYECKOrO0 MBILIUICHMUS.

VYeTHbII onpoc
MareMaTH4eCKUM JUKTAHT
[IpakTuueckas pabora
KonTtposnpHas pabota
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0COOEHHOCTEN COIMAJIBHOTO
U KYyJIBTYPHOI'O KOHTEKCTa

P 7 tema 7.2.
P 14 tema 14.1., 14.3.
ITI-o/c P 14 Ttemnr 14.1., 14.4.

AKTHBHBIE MeTOJbl 00ydeHusi: Oecena,
paboTa ¢ TEKCTOM, MEepEeKPECTHAS] TUCKYC-
cus, TpoOJIeMHas JICKIUs, JeI0Basi Urpa,
paboTa B rpymnmax.

@poHTaTBHBIA OITPOC
Koncnekr
Pedepar

IIK 1.2. BemonusaTs paboThl
0 TPAHCTIOPTHPOBKE TPY30B

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 Temser 5.1.-5.3.

P 6 Temr1 6.2.,6.3.,6.5.
IT-o/c P 6 Temn1 6.2., 6.3.

P 8 Temnr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

II-o/c P 9 temnr 9.3.-9.5.

P 10 tema 10.2.

IT-o/c P 10 Tema 10.2.

P11 Temsr 11.2.,11.3.
II-o/c P 11 Temsr 11.2., 11.3.
P 12 remsr 12.1.-12.4.

II-o/c P 12 Temsr 12.1., 12.4.
P 13 temsr 13.2.-13.4.

-o/c P 13 13.4.

P 14 tema 14.1., 14.3.

II-o/c P 14 temnr 14.1., 14.4.
P 15 remsr 15.1.-15.2.

Ilenarornyeckue TEXHOJOTHU:  JIUY-
HOCTHO-OPHCHTUPOBAaHHbBIE, WH(OpMaIH-
OHHO-KOMMYHUKAaTUBHBIE  TEXHOJIOTHH,
AJIIEMEHTHI KEHC- TEXHOJIOTHUH, MPOOIIeM-
HOe 00yUYeHHE, TEXHOJIOTHS KPUTHIECKOTO
MBIIUICHHS, HHTETPUPOBAHHOE OOyYCHHE,
OMHAPHBINA YPOK.

AKTHBHBbIE MeTOAbl 00ydeHusi: Oecena,
paboTa ¢ TEeKCTOM, MEePEKPECTHAS TUCKYC-
cus, TpoOJIeMHas KLU, JEI0Basi Urpa,
paboTa B rpymmax.

VYcrHblii onpoc
Pa3zHoypoBHEBBIE 3a1aHUS
Keiic 3amanus
[IpakTuyeckas padora
Kontponbhas pabota
@pOHTAIBHBIN ONPOC

IIK 2.2. IlpousBoauts noj-
TOTOBKY KpaHa M MEXaHH3-
MOB K pabote

P 2 tempr 2.1.-2.2.

II-o/c P 2 Temn1 2.1., 2.2.
P 9 temn1 9.1.-9.5.

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

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

P 12 temser 12.1.-12.4.

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

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

Ilenarornyeckue TeXHOJOIMHU: JIUY-
HOCTHO-OPUEHTHPOBAaHHbBIE, WH(pOpMAIIN-
OHHO-KOMMYHUKaTUBHBIE  TEXHOJIOTHH,
DIIEMEHTHI KeHC- TEXHOJIOTHH, TpOoOIIeM-
Hoe 00yueHHe, TEXHOJIOTHSI KPUTHYECKOTO
MBIIICHNSI, HHTETPUPOBAHHOE O0YYCHHE,
OMHAPHBIN YPOK.

AKTHBHBIE MeTOblI 00yueHusi: Oecena,
paboTa ¢ TEeKCTOM, NEPEKPECTHAS TUCKYC-
cHsl, IPOOJIEMHAs JISKIWS, JIEIOBasi UTpa,
pabota B rpynnax.

YceTHBIT onpoc

MaremaTtudeckuii JUKTAHT
Pa3noypoBHeBbIE 3a/1aHUA

Keiic 3amannsa

CemuHap

[IpakTuueckas pabora

KonTponpHas pabota

NuauBunyanbHass caMOCTOSATENIbHAsT pa-
oota
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