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1. lHosicHUTEJLHASA 3aAIIUCKA

[Tporpamma obmieo6pazoBareabHoro yueonoro npeamera OVIL.03.Y Marematrka (yriay0-
JICHHBIN YPOBEHB) MpeHa3HAUCHA JJIS U3yUCHHUS MAaTEMAaTHKH B MPO(ecCHOHATBHBIX 00pa3oBa-
TEJIBHBIX OpraHU3alUsAX, PEATU3YIOIUX 00Pa30BaTEbHYIO MPOrpaMMy CpeIHEro obiiero oopa-
30BaHUS B Mpejesiax OCBOCHHUS OCHOBHOHM MpodeccHoHaNbHON 00pa3oBaTeNbHON MPOTpaMMBI
(OIIOII) CIIO Ha 0a3e 0OCHOBHOIO OOLIEr0 00pa30BaHMs MIPHU MOATOTOBKE KBAaTU(UIMPOBAHHBIX
pabounx u ciyxamux 1o crenuaibHoctr 15.02.19 CBapodyHoe mpon3BOACTBO.

[TporpamMma o Martemaruke (yriyOJieHHBIH YpOBCHb) Ha YPOBHE CpeIHEro ooimero oopa-
30BaHUA pa3paboTaHa Ha ocHOBe DeepanibHOro TOCYIapCTBEHHOr0 00pa30BaTeIbLHOrO CTaHAap-
Ta cpeaHero ooduero oopasoanus (mpuka3 MunuctepcTBa o6pa3zoBaHus U Hayku Poccuiickoit
Oenepanuu ot 17.05.2012 Ne 413 B pen. ot 12.08.2022), denepanpHO 00pa3oBaTeIbHON MPO-
rpaMMoOi cpenHero obmiero oopa3zoBanus (mpuka3 MunmnpocBemieHus Poccun ot 23.11.2022 Ne
1014) u ®I'OC CIIO no crrenmanpHOcTH 15.02.19 CBapoyHOE TPOU3BOICTBO.

VYuebnsbIil penmer MaTeMaTuka BXOIUT B 00IIe00pa30BaTEIbHBIN UK, MOIIUKI 00s13a-
TeJbHbIC yUeOHBIC MPEAMETHI M UATACTCS Ha TIEPBOM Kypce 00yUYeHUsI.

B snoxy mudpoBoii Tpanchopmanmu Beex cep uernoBeueckon eaTeIbHOCTH HEBO3MOXKHO
CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopolleld MaTeMaTH4eCKOW MOATOTOBKHU.
3710 00yCIIOBICHO T€M, YTO B HAIIM JHU PACTET YHCIIO CHEIMAIILHOCTEHN, CBA3aHHBIX C HEMOCPE/-
CTBEHHBIM TMPUMEHEHHEM MAaTEMAaTHKHU: U B cepe SKOHOMUKU, U B OM3HECE, U B TEXHOJOTHYE-
CKHX 00JIacTX, U 1aKe B TyMaHUTapHbIX cepax. Takum oOpazoM, Kpyr oOydaromuxcs, st Ko-
TOPBIX MaTeMaTHKa CTAHOBUTCA 3HAYMMBIM TpeaMeToM, (yHIaMEHTOM o0pa3oBaHUsl, CYIIIe-
CTBEHHO pacmmpserca. B Hero BXOAST He TOJbKO oOydaromuecs, MIaHUPYIOUIUE 3aHUMAaThCS
TBOPUYECKOW M HMCCIENOBATEIbCKON paboToil B 00JiacTW MaTeMaTuku, WHGOpMATUKHU, HU3UKH,
SKOHOMUKH U B JPYTUX 00JIACTSIX, HO M T€, KOMY MaTeMaTHKa HY>KHa JJIsl UCTIOJIb30BaHUs B MPO-
(beccusix, He CBI3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHass 3HAYMMOCTH MAaTEMAaTHKH OOYCJIOBIIEHA TeM, 4TO €€ IMPEAMETOM SBISIOTCS
(dbyHIaMeHTaIbHbIE CTPYKTYphI Haimiero Mupa. be3 KOHKpETHBIX MaTeMaTHYeCKUX 3HAHUU 3a-
TPYJHEHO TTOHUMAaHUE MPUHIIUIIOB YCTPOMCTBA M HMCIOJb30BAaHUS COBPEMEHHOW TEXHUKH, BOC-
MpUATHE W WHTEPIpETAIusi pa3HooOpa3HO COIMAIbHON, YIKOHOMHYECKOW, MOJUTUYECKON WH-
dbopmaruu, ManodppeKTUBHA MOBCEIHEBHAS MpaKTHYECKas JeSITebHOCTh. Bo MHOTHX cdepax
Mpo¢eCCUOHATBHOMN NIeSITEIbHOCTU TPEOYIOTCS YMEHHS BBITIOJHSITH PacuéThl, COCTABIATH aJlro-
PUTMBI, IPUMEHSATH (POPMYIIbI, TPOBOAUTH T€OMETPHUUECKHE U3MEPEHUSI U MOCTPOCHHUS, YUTATh,
o0OpabaTbIBaTh, HHTEPIPETUPOBATH U MPEJCTABIATh UH(OPMAINIO B BUJE TAONUII, TUATPAMM H
rpauKoB, MOHUMATh BEPOATHOCTHBIN XapaKTep CIIy4YailHbIX COOBITU.

OOyueHne maTemMaTHKe TAET BO3MOXKHOCTb pa3BUBaTh y OOYYaIOIIMXCS TOYHYIO, palfo-
HaJIBHYIO M ”HHOPMATUBHYIO pedb, YMEHHE OTOMPATh HanboJiee MoAXOSIINe I3bIKOBbIC, CHMBO-
TUYECKue, rpauuecKue CpeICTBA AJIsI BRIPAKECHUS CYKJICHUN U HATJISTHOTO UX TPE/ICTABICHUSI.

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

— ¢opMHpOBaHHE IEHTPATBHBIX MAaTEMAaTUUYECKUX MOHATHH (YUCIIO, BEJIMUYMHA, T€OMETPH-
gyeckas Gurypa, nepeMeHHasi, BEpOsITHOCTb, (PYHKIIHUS, TPOU3BOIHAS, HHTETPAI), 00ECIEeYNBAIO-
IIUX TPEEMCTBEHHOCTh U IEPCTIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHusl 00YyJaArOIINXCS;

— MOABEACHHE OOYUAIONIUXCsl Ha JIOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHWIO B3aMMOCBSI3U
MaTeMaTHKUA U OKPYKAIOIIEero MUpa, MOHUMAHUIO MaTeMaTUKHA KaK 4acTU OOIIeH KyIbTyphl Ye-
JIOBEYECTBA;

— Ppa3BUTHE HMHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH OO0ydarommxcs, Mmo3HaBa-
TEJIbHOW aKTHUBHOCTH, UCCIEAOBATEIBCKUX YMEHHUI, KpUTHUHOCTH MBIIUICHHS, HHTEpeca K U3y-
YEHHUIO0 MaTEeMaTHKU;

— (opmupoBaHue (QPyHKIIMOHAJIBLHOW MAaTeMaTHUYECKONM T'PAaMOTHOCTH: YMEHHS paclo3Ha-
BaTh MaTEMAaTUYECKHE ACHEKThl B PEaJbHBIX JKU3HEHHBIX CUTYAlUSIX U MPHU U3YUYCHHUH APYTHUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POopMyIHpoBaTh UX Ha



SI3bIKE MATEMATUKU U CO3/1aBaTh MaTeMaTUYECKUE MOJAEIIU, IPUMEHSATh OCBOCHHBIN MaTemMaTuye-
CKHMH ammapar JJig pelieHUs] MPaKTUKO-OPHUEHTUPOBAHHBIX 3a]lay, MHTEPIPETUPOBATh 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 mpeameta «MaTeMaTHKa» B paMKax TpEX y4eOHBIX KypcoB: «Airebpa u Hayaisa MaTeMaTHye-
CKOro aHanuzay, «['eometpust», «BeposiTHOCTh U CTATUCTUKAY.

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

Buj yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 342
BT. 4.:

1. OcHoBHOE conepkaHue 303
BT. U..

TeopeTuieckoe o0ydeHue 299
IIpaKTUYIECKHUE 3aHATUSA 4
CamocrositensHas paboTta 12
2. IlpodeccronanbHO OPUEHTUPOBAHHOE COACPIKAHNE 21
BT. U..

TEOpeTHYecKoe 00yueHue -
MPaKTUYECKUE 3aHATUS 21
IIpomexyTouHAsl aTTEeCTALMSA MO0 cCeMecTPam 213
(1 cemecmp — konmponvuas paboma, 2 cemecmp — IK3aMeH)




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

Kon v naumenoBa-
HHe (popMHUpPyeMBbIX

Ili1anupyemble

€3yJbTAaThl 0OCBOCHHUA NPEAMETA

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

JACATEIIBHOCTU HNPUMEHUTEIb-
HO K pa3JIMYHbIM KOHTCKCTaM

TEJIBHO BBIIOJHATH TAKYIO JAEATEIEHOCTD;

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

a) 6a30BbIe JJOTHYECKHUE TeiiCTBUI:

- CaMOCTOSTENBHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh MpobiieMy, paccMar-

pHUBAThH €€ BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYLIECTBCHHBIH MPHU3HAK WIA OCHOBAHUS U1 CPaBHEHHS,

Kiaccuukanuu U 0000IIeHHUS;

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

CTH)KEHUS;

- BBIABILATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMAaTPUBACMBIX SIBICHH-

X

- BHOCUTb KOPPEKTUBBI B JICSTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTa-

TOB LIEJISIM, OLICHMBATh PUCKH TOCIICACTBUH ACATEIFHOCTH;

- pa3BUBATh KPEAaTHBHOE MBIIUICHHE TIPH PELICHUH KHU3HEHHBIX IPOOIIeM

0) 0azoBbIe HCCIEN0BATEIbCKHE IEHCTBHUSI:

- BIIQJICTh HaBBHIKAMH Y4EOHO-HCCIIEIOBATEIECKON U TMPOEKTHON AesATENHHO-

CTH, HABBIKaMH pa3pelleHust Ipooiem;

- BBIABJIATh NPUYMHHO-CIEJCTBEHHbIE  CBS3U M aKTyalu3UpOBaTh 3ajady,

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

CTBa CBOUX YTBEPXkIEHUH, 3a1aBaTh IapaMeTpbl U KPUTEPUU PELLICHUS;

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

YEeCKH OLIEHWBATh MX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX

YCIIOBHSX;

- YMeTh TIEPEHOCUTH 3HAHHUS B TO3HABATENBHYIO M MPAKTHYECKYIO OOJIACTH

JKU3HECATEIILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00nacTeid;

- BBIIBUTaTb HOBBIC UJCH, IPEJIaraTb OpUrnHAJIbHBIC MMOAXO0AbI U PEHICHUS,

M CMOCOOHOCTh MX MCIIOJB30BAaHMs B IMO3HABATEIBHON M COLMAIBHOM MpaK-

THUKC

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

IIP6 5 ymeTh omepupoBaTh MOHATHSAMH: pallMOHANbHAas (YHKIMS, MoKa3aTeabHas (GyHKIUsS, cTe-
neHHas (QyHKUus, Jorapupmudeckas QyHKIUS, TPUTOHOMETpUUecKre (GyHKIHU, oOpaTHbIe (PyHK-
[[M{; YMEHHUE CTPOUTH Ipa)MKu N3y4EeHHBIX (DYHKIMH, UCIONB30BaTh TpadMKu MPH H3yYSHUH IIPO-
L[ECCOB M 3aBUCHMOCTEHi, IPU pEelIeHNHN 33/1a9 U3 APYTUX YIeOHBIX PEIMETOB U 3a1a4 U3 pealbHOM
JKU3HH; BBIpAXaTh (GopMyJIaMi 3aBUCUMOCTH MEXTy BEJIMIHHAMY,

I1P6 6 ymeTs penrath TEKCTOBBIE 33/1a4l PAa3HBIX THIOB (B TOM YHCIIE HA IPOIEHTHI, JOJU U YacTH,
Ha JBWDKEHHUE, paboTy, CTOMMOCTb TOBAapOB U YCIIyT, HAIOTH, 3aa4l U3 O0JIACTH YIpPABICHUS JINY-
HBIMH U CeMEHHBIMH (DMHAHCAMH); COCTABIIATH BEIPAXKEHHSI, YPAaBHEHHMSI, HEPABEHCTBA U MX CUCTEMbI
[0 YCIIOBHIO 3aJa4H, HCCIEN0BATh MOIydEHHOE PEIIeHNE U OICHUBATh NPABIONOJ00HOCTD PE3yIlb-
TaToB;

IIP6 7 ymers omepupoBaTh IOHATHSAMH: CpeAHee apupMeTHYecKoe, MeAWaHa, HauOoJbllee U
HaMMEHbIIIee 3HAYCHUs, pa3Max, JUCHEPCHUs, CTaHNAapTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKAaTh, HHTEPIPETUPOBATh MH(GOPMALUIO, TIPEJCTABICHHYIO B TaOJMIaX, HA JUarpammax, rpa-
(uKax, OTpaXkaloIlyl0 CBOMCTBA PEaJbHBIX MPOLIECCOB M SIBICHHH; MPEACTABIATh HHPOPMALHUIO C
MOMOIIBIO TAOJHI[ U AWArpaMM; HCCIIeI0BAaTh CTATHCTHIECKHE JaHHBIE, B TOM YHCIIE C IIPUMEHCHH-
eM rpaduuecKnX METOI0B U HIIEKTPOHHBIX CPEJICTB;

I[IP6 8 ymeTp omepHpoBaTh MOHATHSIMU: CIyYalHBIA OMBIT M CIy4allHOE COOBITHE, BEPOSTHOCTH
CITyqaifHOTO COOBITHS; YMEHHUE BEIIHCIISTE BEPOSITHOCT C HMCHONB30BAaHNEM IpapUIeCKUX METO/IOB;
MIPAMEHATH (OPMYJIBI CIIOKEHUSI 1 YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKTHI U (POPMYIIBI
NpPU PEeIIeHUH 33j1ad; OLEHMBATh BEPOSTHOCTH PEANbHBIX COOBITHIL; 3HAKOMCTBO CO CIIyYailHBIMH
BCJIMYMHAMH, YMEHUEC NPUBOAUTH IPUMEPHI NPOABICHUA 3aKOHaA 6OJ'[I>LI_II/IX YUCECJI B NMPUPOIAHBIX U
00I1IECTBEHHBIX SBIECHUIX;

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

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




TPAaHHUKH U HOBEPXHOCTH BPAIIECHUS, UX CEUCHHS OT PYKH, C HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPE/CTB; YMEHME PACIO3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHME PacIo3Ha-
BaTh NPaBUJIbHbIC MHOTOIPAHHUKY;

ITP6 13 ymeTb onepupoBaTh NOHATUSAMU: NIPSAMOYTOJIbHASL CUCTEMa KOOP/MHAT, KOOPIAMHATHI 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, PaCCTOSTHUE MEXXTY ABYMs TOUKaMHU;

I1P6 14 ymers BHIOMpaTh MOAXOMSIINHA H3yYSHHBIH METO U PEIICHMS 33/1a9H, paclo3HaBaTh Ma-
TeMaTHIecKue (hakThl ¥ MaTeMaTHIECKHEe MOJEIH B IIPUPOJHEIX M OOLIECTBEHHBIX SIBJICHHAX, B HC-
KYCCTBE€; YMEHHE NMPUBOIUTH MIPUMEPHl MaTEMaTHYECKUX OTKPBITHN POCCUNUCKOW U MHPOBOM maTe-
MAaTU4YECKON HAyKU;

IIPy 1 ymerh onepupoBaTh MOHATHAMH: ONpEICIeHHE, aKCHOMa, TeopeMa, CJICICTBHE, CBOMCTBO,
NPHU3HAK, JI0Ka3aTelbCTBO, PABHOCHIbHBIE (OPMYIMPOBKH; yMEHHE (OpMYyIMpOBaTh 0OpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPKACHHE, NPHUBOIMUTH IPHMEPHl U KOHTPIPHUMEPHI, HCIIOIb30BaTh METOX
MaTeMaTHIeCKOH MHIYKINH; IIPOBOINTH JJOKa3aTeIbHbIC PacCy KICHHS PU PEICHUN 3a/1a4, OLCHHU-
BaTh JIOTHYECKYIO IIPAaBHILHOCT PacCyKICHHH;

IIPy 2 ymeTh onepHpoBaTh MOHATHUSIMU: MHOXECTBO, IIOJMHOXKECTBO, ONIEPallUK HaJl MHOXKECTBAMH;
YMEHHE HCII0JIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN anmnapaT JUisl OIHCAHUS PEalbHBIX MIPOLECCOB 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]]aBaTh U ONHUCHIBATh Ipad)bl pa3InuHbIMH CIIOCOOAMU; MCIIOIb30BaTh Tpadbl MpH pere-
HHY 3a]a4;

IIPy 4 ymerb cBOOOAHO OIEPHPOBATH IOHATHAMU: COYETaHHUE, IIEPECTAHOBKA, YHUCIO COYECTaHUH,
YHCIIO0 TIepecTaHOBOK; OmHOM HbloTOHA; yMEeHHE NMPUMEHATh KOMOMHATOPHEIE (AaKTHl M PaccyKie-
HUS TS PEIeHUs 3a/1a4;

IIPy 5 ymers omepupoBaTh MOHATHSIMH: HaTypaJbHOE YHCIIO, IIENOE YHCIO, OCTATOK IO MOJYJIIO,
paILMOHATFHOE YHCIIO, HPPALMOHAIBHOE YUCIIO0, MHOXKECTBA HATYPANIbHBIX, LENbIX, PALMOHAIBHBIX,
JCHCTBUTENBHBIX YHCEN; YMEHHE MCIOJIb30BaTh PU3HAKH JCIMMOCTH, HAMMEHBIINH OOIIHH Nenu-
Telb ¥ HaHMeHblIee o0lIee KpaTHOE, alrOpuT™M EBKIIMIA MPU PEIIeHHH 33j1ad; 3HAaKOMCTBO C pas-
JIMYHBIMU TTO3UIIMOHHBIMU CHCTEMaMH CUUCIICHUS;

[Py 6 ymeTb cBOGOIHO ONEpPHPOBATh MOHATUSIMHU: CTENEHb C IIEJbIM MOKa3aTeleM, KOPEeHb HaTy-
paJIbHOM CTeNeHH, CTEeNeHb C PAllMOHAJIBHBIM II0Ka3aTeleM, CTENeHb C JeHCTBUTENBHBIM (Belle-
CTBEHHBIM) TI0Ka3aTesieM, Jorapudm yucna, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YHCIIA;

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

ITPy 8 ymeTh cBOOOJHO OmepupoBaTh MOHATHAME: Tpaduk GyHKINH, oOpaTHas QyHKIHS, KOMIIO3H-
s GyHKUM, TuHelHas QYHKIMS, KBagpaTuuHas QYHKIMs, CTeleHHas QyHKIHS ¢ [ebIM MoKa3a-
TeJieM, TPUrOHOMETpuUecKre (HYHKIMH, 0OpaTHbIe TPUTOHOMETpUUYECKHEe (HYHKIMH, TIOKa3aTeabHas
U norapudmuueckas QYHKIUH; YMEHHE CTPOUTH rpadku GyHKIHMi, BBINOJHATH NpeoOpa3oBaHus
rpadukoB QYHKIHUHA; YMEHHE UCTIONB30BaTh rpadMku GyHKUUH IS H3Y4YEHHUs IPOLIECCOB U 3aBHCH-
MOCTEH MpPHU PEIICHHH 337a4 W3 APYTUX y4eOHBIX MPEIMETOB M M3 PealbHOW JKM3HH; BBIPAXKaTh
(bOpMy.]'laMl/I 3aBUCUMOCTH MEXKAY BEIMYMHAMHU, YMECHUEC CBOGOZ[HO OIICPUPOBATH NMOHATUAMM: YECT-
HOCTh (DYHKIMH, MEPUOJUYHOCTh (YHKIUH, OTPAaHUYCHHOCTb (DYHKIMH, MOHOTOHHOCTH (DYHKLIUH,
JKCTpeMyM (YHKIMH, HauOoJbllee W HaHMMEHbIee 3HAYCHHs (YHKIMHM Ha NMPOMEXKYTKE; yMEHHE
HPOBOAUTH MCCIIEIOBaHNE (DYHKIMH; YMEHHE HCHOJIb30BaTh CBOWCTBA M Tpaduku (QyHKuMH ais




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

Py 9 ymeTb CBOOOTHO OIEPHUPOBaTh MOHITHSIMH: MOCIEAOBATENLHOCT, apubMeTHyecKkas Mmpo-
rpeccusi, TeoOMeTpUYecKas Mporpeccus, OeCKOHeYyHO YObIBarolIas IeOMETpUYEcKas HpPOTPecCHs;
YMEHHUE 3aaBaTh M10CICI0BATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;

I[Py 10 ymeTh omepupoBaTh MOHATUSIMHA: HEIPEPBIBHOCTH (DYHKITHH, ACHMIITOTHI Tpadrka QyHKIHH,
mepBasi U BTOpas MPOHM3BOJHAS (PYHKIIMH, TEOMETPHUYCCKAN W (DU3UUCCKHIA CMBICT MPOU3BOTHOM,
epBoOOpa3Hasi, ONPEICIICHHBI HHTETPall; YMEHUE HAXOUT aCUMITOTHI rpaduka QyHKINT; YMEHUC
BBIYHCIISITH MPOM3BOJIHBIC CYMMBI, TIPOU3BEICHUS, YAaCTHOTO M KOMMIO3HIMH (DYHKIWH, HAXOIUThH
ypaBHEHHE KacaTenbHOU K rpaduky (YHKIHH;, yMEHHE HCIOJIb30BATh MIPOU3BOJHYIO AJIS UCCIIENO-
BaHMA (YHKIHH, U1 HAXOKACHUS HAWIYyYLIErO PELICHUS B MPHUKIATHBIX, B TOM YUCIE COLUAIBHO-
SKOHOMHYECKUX U (DU3NYECKUX 3aJadax, Ui ONPENesICHUs CKOPOCTH U YCKOPEHUS; HaXOIUTh IIJIO-
magu 1 00beMbl GUTYpP C MOMOIIBIO HHTETPala; NPUBOJUTE IPUMEPHl MATEMAaTHUECKOTO MOAEIHPO-
BaHMS C IOMOIIBI0 UG PepCHINATBHBIX YPaBHCHHUI;

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

IIPy 12 ymeTh CBOOOIHO OIEPHPOBATH MOHATHAMM: CpeaHee apu(METHIeCKoe, MeIHana, Hanbob-
nIee ¥ HauMCEHbBIIee 3HAYCHUS, pa3Max, TUCIICPCHsl, CTAHAAPTHOE OTKJIOHEHHUE ISl OIIMCAHUS YHCIIO-
BBIX JaHHBIX; YMEHHE HCCIEA0BATh CTATHCTHUYECKHE TaHHBIC, B TOM YHUCIE C MIPUMEHEHHEM rpadu-
YECKUX METOJIOB M DJICKTPOHHBIX CPEICTB; rpadUUeCKH UCCICIOBATh COBMECTHBIC HAOIIOJICHHS C
MOMOIIBIO THArPaMM PACCEUBAHUS U TMHCHHOM perpeccum;

IIPy 13 ymeTh HaXOAUTh BEPOATHOCTH COOBITHI C UCTIOJIb30BAHUEM IPaUUICCKIX METOIOB; MIPUME-
HATH IS PEIICHUS 3a1ad GOpMYJIbI CIIOKEHHS M YMHOKCHHUS BEPOSATHOCTEH, (hOpMyITy TIOIHOM Be-
positHocTH, hopMmyrny bepHymtn, kKoMOMHATOpHBIC (DAaKThl M (OPMYJIBI; OICHUBATH BEPOSTHOCTH
peabHBIX COOBITHIT; YMEHHE OTIEPHPOBATh MOHATHSMU: CITydaifHas BEJIMYHHA, paclpeaeeHue Bepo-
SITHOCTEH, MaTeMaTH4eCcKoe OKUJIaHWe, TUCTIEPCUS U CTaHAAapTHOE OTKIOHEHHE CIyYallHON BEINYH-
HBI, GYHKIUH pacIpeleieHns] U TUIOTHOCTH PaBHOMEPHOTO, IMOKA3aTeNbHOTO W HOPMAIBHOTO pac-
MpeaeseHuil; YMEHHe HCIOIb30BaTh CBOMCTBA M3YyYSHHBIX DPACHpPEACICHHH A peIlIeHHs 3a/ad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX YHCEN, METOAbI BHIOOPOUHBIX HCCIICAOBAHUI, YMEHHE
MIPUBOIUTH MPUMEPHI MPOSABJICHHS 3aKOHA OOJIBIINX YUCET B MPUPOTHBIX U OOIIECTBEHHBIX SBJICHU-
SIX;
IIPy 14 ymeTh CBOOOIHO ONEPUPOBATH MOHATHIMHU: TOUKA, PsAMasi, MIIOCKOCTh, MPOCTPAHCTRO, OT-
PE30K, Jyd, IUIOCKHU yTOJ, IBYTPAaHHBIA YTOJ, TPEXTPAHHBINA yTo, MEPeceKaIoNINecs, mapajlielb-
HBIE M CKPEIINBAIOIINECS MPSIMBIE, MTapalIeIbHOCTD U MEPIEHANKYIIPHOCTD MPSIMBIX M TUIOCKOCTEH,
YTOJI MEXIY MPSIMBIMH, YTOJI MEXIY MPSAMON M INIOCKOCTBIO, YTOJN MEXIY IUIOCKOCTSAMH; YMEHHE
WCIIOJIF30BATh MIPU PEIICHUH 33/1a4 M3YYEHHBIC (DaKThl M TEOPEMBI ITAHUMETPHUH; YMEHHE OICHU-
BaTb pasMEphbl O6’beKTOB B OKPYXarIEM MHUPE; YMEHUC ONICPUPOBATH MOHATUAMU. MHOT'OI'DaHHHUK,
CeYeHHe MHOTOTPaHHHKA, PABUIIbHBIH MHOTOIPAaHHHK, MPU3Ma, UPaMKAa, GUrypa U MOBEPXHOCTD
BpAIlICHUsI, IWIHHIpP, KOHYC, map, cdepa, pasBepTka MOBEPXHOCTH, CCUCHUSA KOHYCAa W LMIHHIPA,
napajienbHble OCH MM OCHOBAHMIO, CEYCHHE IIapa, MUIOCKOCTh, Kacaromascs cepbl, LHUIHHIPA,
KOHYyCa; yMEHHE CTPOUTHh CEUCHHE MHOTOTPaHHHKA, M300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TO-
BEPXHOCTHU BpAILCHHSI, HX CCUCHHS, B TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHUE TPH-
MEHSITh CBOMCTBA TEOMETPUIECKUX (PUTYp, CaMOCTOSATENHHO (HOPMYIMPOBATH OTPEICIICHHS H3ydae-
MBIX (HTYp, BBIIBHTaTh T'HIIOTE3bl O CBOMCTBAaX M MPHU3HAKAX T€OMETPUYECKUX (UTYp, 0OOCHOBHI-
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 IPAMBIMH, PACCTOSHHE MEXKAY IIOC-




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

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

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

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

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

OK 02 Hcmons30Bate coBpe-
MEHHBIC CpEICTBa IOMCKa,
aHaNmM3a M HMHTEPHpETaluu
uHpopmaimu, 1 nHdopmarm-
OHHBIE TEXHOJOTUH ISl BBI-
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 MMO3HaBaTCJIbHBIMU ﬂeﬁCTBHﬂMHZ

B) padoTta ¢ undopmaunueii:

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

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

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

- UCIIOJIL30BaTh Cpe}ICTBa PIH(l)OpMaLlHOHHbIX u KOMMyHI/IKaLII/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 rpa)MKu U3YUeHHBIX (QYHKIMil, NCTIONB30BaTh TpaUKH MPHU U3YHYEHUH TIPO-
LIECCOB M 3aBHCHUMOCTEH, NPH PEIICHUH CBOETO0 MECTa B IOJIMKYJIBTYPHOM MHpE; 33/1a4 U3 IPYTHX
yueOHBIX MPEAMETOB ¥ 33/1a4 U3 PeabHOM KHU3HHY;

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

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




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

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

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

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

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

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

IIP6 10 ymers omeprpoBaTh NOHATHSIMHI: MHOTOTPAaHHHUK, CEYEHHE MHOTOTpaHHHKA, KyO, Iapajuie-
JIeTUIeNl, pU3Ma, MUpaMuaa, GUrypa ¥ HOBEpXHOCTh BpallleHMs, IMIMHApP, KOHYyC, map, cdepa,
ceueHnss (UTyphl BpalleHus, IIIOCKOCTh, Kacaromasics cdepbl, LMIIHHIPA, KOHYyca, IUIOMAIb II0-
BEPXHOCTU MHPAaMUIBI, IPU3MbI, KOHYCa, HWIHHAPA, TUIOMIaAb chepbl, 00beM Kyba, MPSIMOyToIbHO-
ro mapajuleNienuiena, TUpaMyuIsl, IPU3MBL, IIMIMHAPA, KOHYyCca, [Iapa; yMeHHe H300pakaTb MHOTO-
TPAaHHUKU U TIOBEPXHOCTU BPALICHUS, HX CEYCHHUS OT PYKHU, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U BJIEKTPOHHBIX CPEICTB; YMETh PACIO3HABATh CHMMETPHUIO B IPOCTPAHCTBE; YMETh PacliO3HaBaTh
MpaBHIbHBIE MHOTOTPaHHHKH;

I1P6 13 ymers onepupoBaTh HOHATHAMHE: NPSIMOYTOJIbHAS CHCTEMa KOOPANHAT, KOOPAWHATHI TOUKH,
BEKTOP, KOOPJUHATHI BEKTOpa, CKALIPHOE IIPOU3BEICHUE, YTOJI MEXKAY BEKTOpaMU, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA Ha YHCIIO; HAXOAUTD C IOMOIIBIO H3yYEHHBIX (GOPMYIT KOOPIHHATHI Cepelt-
HBI OTPE3Ka, PACCTOSHIE MEKAY IBYMS TOUKAMH

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

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

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

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

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

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

10




- OCYIIECTBIATh MO3UTHBHOE CTPATETHYECKOE MOBEICHUE B Pa3IMYHBIX CH-

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

I') NPUHATHE ceOsl U IPYTUX JIIO/IEi:

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

TOB JICATCIILHOCTH;

- IPU3HABATH CBOE MPABO H MPABO JAPYTHX JIOJCH HA OIIUOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATH MU C MO3MIIUHU JIPYTOro YeI0oBeKa

rpagukoB (YHKIHIT, yMETh MCHOJIB30BATh TPadUKK (YHKIUH AT U3ydeHHs IPOIECCOB U 3aBUCH-
MOCTel MpU pElIeHHH 3a4ad U3 APYTHX yueOHBIX NMPEAMETOB M U3 PEaTbHOM KHU3HU; BBIPAXKATh
(hopMyIaMu 3aBHCUMOCTH MEXAY BEIMYHMHAMHU; YMETh CBOOOJHO ONEPHPOBATH NMOHATHUSMU: UYeT-
HOCTb (pyHKINH, HEPUOTUYHOCTh (YHKIMH, OIPAHMYCHHOCTh (DYHKLIMHM, MOHOTOHHOCTb (DYHKIHH,
3KCTpeMyM (QYHKIMH, HanOosblilee 1 HAaUMEHbIIIee 3HaYeHHs (DYHKLUH Ha IPOMEKYTKE; yMEThb Ipo-
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

K 4.2. IIpousBoguTh TeX-
HOJIOTHYECKHe pacuérbl Ha
OCHOBE HOPMAaTHBOB TEXHO-
JIOTUYECKUX PEXKHUMOB, TpYy-
JOBBIX M MaTepHalbHbBIX 3a-
Tpar.

I'pasicdanckoe socnumatue
- YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMH WHCTUTYTaMHU B COOTBET-
CTBHH C UX QYHKIUSIMH U Ha3HAYCHUEM;
ODcmemuueckoe eocnumarue
- TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHHE
MPOSIBIISAITH KAYECTBA TBOPUECKOH TMYHOCTH
Tpyooeoe socnumanue
- TOTOBHOCTh K aKTHBHOH JEATEIIFHOCTH TEXHOJIOTHYECKON W COIHMAIBHOM
HaINpaBJICHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATh, IUIAHMPOBATH M CAMOCTOSI-
TEJFHO BBIOJHATH TAKYIO JCATEIEHOCTD;
Dxonoeuueckoe socnumarue
- HE IPUHUMATh JIEHCTBHS, TPUHOCSIIUE BPEA OKPYKAIOIIEH Cpeae;
- yMeTb l'lpOFHOSI/lpOBaTb HeGJ’laFOl’IpI/IﬂTHble J9KOJIOTUYECKHE ITOCICACTBUS
NpeANpPUHIMACMBIX ACHCTBUH, MPEIOTBpPAILATh HX.

OBazicHUe YHUBEPCATFHBIME yUeOHBIMH TO3HABATEIEHBIMU JICHCTBUSIMHU:
a) 0a30BbIe JOTHYECKHUE IeiicTBU:
- OTIpEeNeNsATh el ACATEIPHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPHUU HX JO-
CTHXKCHUS,
- BBISIBJISITH 3aKOHOMepHOCTI/I u npowmopeqm[ B paCCManPIBaCMbIX SIBJICHU-
X
- BHOCUTH KOppeKTI/IBbI B ACATCIBHOCTH, OLICHUBATh COOTBETCTBHEC pe3ym>Ta—
TOB LICJIAM, OLICHUBATh pI/ICKI/l HOCJ’[C}ICTBI/Iﬁ JACATCIIBHOCTH,
- pa3BUBATh KPEATHBHOEC MBIIUICHHE TIPU PEIICHUH XKH3HEHHBIX POOJIeM

I1P6 4 ymeTp oneprpoBaTh MOHATHSIMHA: QYHKIUS, HEIPEPhIBHAS (YHKIHA, TPOU3BOAHAS, IEPBOOO-
pa3Hasi, ONpEeAENeHHBIII MHTErpajl; yMeTb HaXOIWTh NPOHM3BOJHBIC IJIEMEHTAPHBIX (QYHKLUH, HC-
MOJB3Yysl CIPABOYHBIE MaTepHAaNbl; UCCIEN0BAaTh B MPOCTEHININX ClydasX (YHKIUM HA MOHOTOH-
HOCTb, HAXOJIUTh HaUOOJIbIINE U HANMEHBIINE 3HaYeHHsT (QYHKIMIT; CTPOUTH rpad UKy MHOTOUJICHOB
C HCIIOJIL30BAHUEM arliaparta MaTeMaTHYeCKOro aHalM3a; IPUMEHATh MPOU3BOIHYIO IPH PEIICHUH
3a/1a4 Ha JBM)KCHHE; PEllaTh IPAKTHKO-OPHEHTHPOBAHHbBIC 3a1aul Ha HAHOOJBIINE U HAUMECHBIIINE
3HA4YEHNUS, HAa HAXOXKJICHHE ITyTH, CKOPOCTH H YCKOPEHHS;

IP6 5 ymers omnepupoBaTh HMOHATHSMH: palMOHajJbHas (YHKIHS, HOKazaTenbHas (QYHKUHS, cTe-
neHHas (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUecKre (GpyHKIHH, oOpaTHBIE (PyHK-
[IUM; YMEHHE CTPOUTH rpa)MKu U3YUeHHBIX (QYHKIMIl, UCIIOIb30BaTh IPadMKH NPH M3y4EHUH TIPO-
IIECCOB U 3aBUCHMOCTEH, IPU PEeLIeHUH 3a/1ad U3 APYTuX y4yeOHBIX MPEIMETOB U 3a7a4 U3 PeaIbHOH
JKHU3HH; BBIpAXaTh GOpMyJiaMi 3aBUCUMOCTH MEX/Ty BEIMINHAMM;

I1P6 6 ymeTh pemaTh TEKCTOBBIC 33/1a4M PAa3HBIX TUIIOB (B TOM YMCIIC HA MPOLCHTHI, I0JIM 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 OLEHWBATH MPABIONOA00HOCT PE3yIib-
TaToB;

ITP6 9 ymers omnepupoBaTh MOHATHUSMH: TOYKa, IPAMasi, MIIOCKOCTh, MPOCTPAHCTBO, JBYTPaHHBIN
YroJi, CKpeIBAOIIUECA MPAMBIC, MapaJJICIbHOCTh U NEPICHAUKYJIAPHOCTD MPAMBIX U HHOCKOCTeﬁ,
YTOJI MEXAY MPSMBIMH, YTOJ MEXY MPSIMOU U IJIOCKOCTBIO, YTOJ MEXAY MJI0CKOCTAMHU, PACCTOSIHUE
OTTOYKH 0 IUIOCKOCTH, PACCTOAHHUEC MEXKIY NPAMBIMHU, PACCTOAHUEC MEXKAY IJIOCKOCTAMU, YMCHUEC
HUCIIOJb30BATh IPU PCIICHUN 3a1a4 U3YyUCHHBIC Cbal(TbI U TEOPEMbI ITUIAHUMETPUU; YMEHUE OLICHU-
BaTh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUpa;
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0) 0a30BbI€ HCCIIET0BATEIbCKHE TEHCTBHUS:
- aHAJM3UPOBATh MOJIYYEHHBIE B XOJ€ PEIICHHS 33/1a4l Pe3yIbTaThl, KPUTH-
YECKH OLIEHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSX;
- YMeTh IEPEHOCUTHh 3HAHUS B MO3HABATENBbHYIO U HMPAKTHYECKYIO 001acTu
JKU3HENICSTEIILHOCTH;
- 1aBaThb OIICHKY HOBBIM CHTYallUsIM, OLIEHUBATh MPHOOPETEHHBIH OIIBIT;
- YMeTh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX o0nacTei;
OBJajicHUe YHUBEPCATLHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMHE:
a) odIenune
- BIAJETh PAa3IMYHBIMU CIIOCOOaMH OOIIEHHS U B3aMMOICHCTBHSA
0) coBMecTHas 1eATeIbHOCTh:
- IOHMMAaTh M UCIONb30BaTh MIPEUMYIIECTBa KOMAHIHOW U WHAMBHIYaTbHOU
paboTsI;
- KOOPJMHHUPOBATh U BBHIOJHATE pabOTy B YCIOBHSX PEaTbHOTO, BUPTYallb-
HOTO U KOMOMHHPOBAaHHOTO B3aNMOJICHCTBUS,;
OBnajieHNe YHUBEPCATBHBIMH PETyJIITUBHBIMU ACHCTBUAMHU:
a) caMOOPraHU3aAMSA:
- CaMOCTOSITEIBHO COCTaBIIATH IUIaH PEUICHUS MPOOIEMBI C YYETOM HMEIO-
LIMXCSl PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MTPENOYTCHHT;
- JaBaTh OIICHKY HOBBIM CHTyalUsAM; CIIOCOOCTBOBAaThH (POPMHUPOBAHUIO H
NPOSIBIICHUIO HINPOKOH 3pYyAULINHM B Pa3HBIX 00JAcTAX 3HAHWH, IOCTOSHHO
HOBBIIIATH CBOH 00pa30BaTeIbHBII U KyJIbTypPHBIH YPOBEHb;
0) CAMOKOHTPOJIb:
- NCIIOJIb30BATh IPUEMBI peIICKCHH TSl OLIEHKH CUTYalHH, BEIOOpa BEPHOTO
pelIeHus;
- YMETh OIICHHBATh PHCKA M CBOEBPEMEHHO NPHUHHMATh PEIICHHS 110 UX
CHIDKCHUIO;
B) YMOIHMOHATbHBIN HHTENJIEKT, IPeInoIaralonmi copMHUpOBaHHOCTD:
- COLMANTPHBIX HABBIKOB, BKIFOUAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIIE-
HHUS C JPYTMMH JIIOABMH, 3a00THThCS, NMPOSBISATH HWHTEpEC U pa3peniaTh
KOHQIUKTEI

IIP6 10 ymers omepupoBaTh MOHATHSMH: MHOTOTPAaHHUK, CEYEHHE MHOTOTPAaHHUKA, KyO, Iapaiuie-
Jenunes, npusMa, nupamuia, Gurypa ¥ IoBEpXHOCTb BpallleHWs, LWIMHIP, KOHYC, map, cdepa,
ceyeHus (Urypbl BpalleHHs, IIOCKOCTh, Kacaromascs cdepsl, IMMWINHIPA, KOHYCa, IUIOMAAb IO-
BEPXHOCTU MHPAMUJIBI, IPU3MBI, KOHYyCa, IWIHHIPA, IUIOMAaab chepbl, 00beM KyOa, IPsIMOYTOIbHO-
ro mapajuleieninesia, TMpaMuIbl, TPU3MBI, IIMHAPA, KOHYcAa, Iapa; yMEHHEe U300paxaTb MHOTO-
TPAaHHUKH U HOBEPXHOCTH BpAIIEHHS, X CEUCHHS OT PYKH, C OMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPE/CTB; YMEHHE PacIiO3HABAaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PAacIIO3Ha-
BaTh NPABIIILHBIE MHOTOTPAaHHUKH;

IIP6 12 yMmeTh BBIUHCIATH T€OMETPHUYECKHE BEJNYUHBI (JUIMHA, YTOJI, IUIOIaab, 00beM, IIIomanb
MOBEPXHOCTH), UCTIOIB3Ys U3ydEeHHBIE (DOPMYIIBI U METOABL;

I1P6 14 ymeTh BBIOMPATh MOAXOMAIIMA U3yUYESHHBI METO Ui PEIICHUS 3a]la4M, paclo3HaBaTh Ma-
TeMaTH4yeckue (HakThl 1 MaTEMaTHUECKUE MOAENIU B MPUPOTHBIX U OOLIECTBEHHBIX SIBICHUSX, B HC-
KYCCTBE; YMEHHE NPUBOIUTH MPUMEPHl MaTEMaTUYECKUX OTKPBITUN POCCUMCKON M MMPOBOM Marte-
MaTHYECKOH HayKH;

IIPy 1 ymeTb onepupoBaTh MOHATHSAMHM: ONpeEeiIeHHe, akCuoMa, TeopeMa, CIIeICTBUE, CBOHCTBO,
NPU3HAK, J0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIIHPOBKH; yMeHHE (OpPMYJIHpOBaTh OOpaTHOE
MPOTHUBOIIOJIOKHOE YTBEP)KACHHE, MPUBOANUTH NPHUMEPHl M KOHTPIPUMEPHI, HUCIIOIb30BATH METOJ
MaTeMaTHIEeCKOH MHIYKINH; IPOBOINUTH JOKa3aTeIbHbIC PACCY KICHH MPH PEIICHUN 3a/1a4, OLCHHU-
BaTh JIOTHYECKYIO IPAaBHIBHOCTb PACcCyKICHHUMH;

IIPy 8 ymeTh CBOOOHO ONIEPUPOBATH MOHATHAMHU: I'paduk GyHKIMH, oOpaTHas GyHKIUSA, KOMITO3H-
s QYHKIHHA, THHEHHAsS QYHKUIUS, KBaapaTHUHas (YHKIHS, CTEICHHAs QYHKLUS C [EeTbIM IOoKa3a-
TeJleM, TPUTOHOMeTpUUeckne (QYHKIUH, 0OpaTHBIE TPUTOHOMETpHUUecKUe (QYHKIMH, TTOKa3aTelbHas
u ynorapudmMudeckas QyHKIHN; YMEHHE CTPOUTH rpaduku (QyHKIMH, BBIIOIHATH MPeoOpa3oBaHUs
rpadukoB (GyHKIHMIT; yMEHHE UCIONB30BaTh rpaduKy GyHKIUH IS M3yUeHNUs IPOIIECCOB U 3aBHCH-
MOCTEH IIpU peuleHuH 3a1ad W3 JPYrux y4eOHBIX NMPEAMETOB M W3 peajbHOM JKM3HH; BBIpaXKaTh
(hopMynaMu 3aBUCHMOCTH MEXIy BEIHYMHAMH; yMEHHE CBOOOIHO OIEpHPOBATH HOHATHAMU: YeT-
HOCTh (D)YHKUUH, TIEPHOTUYHOCTh (YHKIMH, OTPaHMYEHHOCTh (QYHKIIH, MOHOTOHHOCTh (DYHKIIWH,
SKCTpeMyM (YHKIOWH, HanOONbIIee W HanMEHbIIee 3HAueHHS (PyHKIMM HA IPOMEXYTKE; yMEHHE
MPOBOJUTH HCCIIeIOBaHNE (DYHKINM; yMEHHE HCIOJB30BaTh CBOMCTBA M rpaduky (QyHKIWHA st
pelIeHns ypaBHEHUH, HEPaBEeHCTB | 3aJad C IapaMeTpaMu; H300pakaTb Ha KOOPAUHATHOHN IIOCKO-
CTH MHOXKECTBA PELICHHUH ypaBHEHHUH, HEPABEHCTB M X CHCTEM;

Py 9 ymeTb CBOOOIHO OIEpPHpPOBATH MOHSTHUSMHU: IOCIEAOBATEIBHOCTh, apH(MeTHYecKas Mpo-
rpeccusi, TeOMEeTpHUYecKasi IMporpeccus, OSCKOHEYHO YOBIBAIOIas IeOMeTpHUYecKas MpOrpecCHs;
yYMEHHe 3a]1aBaTh I10CIIE0BaTEeIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (GOpMyIT;

I[Py 10 ymeTh onepupoBaTh MOHATHAMHA: HETIPEPBHIBHOCTD (DYHKITNH, ACHMIITOTHI Tpaduka (GyHKIIH,
nepBasi ¥ BTOpasi MPON3BOAHAS (YHKIIMH, TEOMETPUISCKHI M (pU3HMUECKUII CMBICI IPOU3BOAHOM,
nepBooOpa3Hasi, OnpeeNIeHHbIH HHTErpajl;, yMEeHNe HaXOAUT aCHMIITOTHI rpaduka GyHKINHT; yMEHUE
BBIYHCIIITH TPOM3BOIHBIE CyMMBI, MPOWU3BEICHNUS, YACTHOTO M KOMIIO3UINU (DyHKIMH, HAXOIHUTDH
YpaBHEHHE KacaTeNbHOU K rpaduky (YHKIHH; yMEHHE HCIOJIb30BATh MPOU3BOJHYIO IS UCCIIENO-
BaHUA q)yHKL[I/IP'I, JUIL HAXOXKACHUSA HAWJIYUIIECro pCIICHUA B NPUKIAAHBIX, B TOM YHCJIC COLIMAJIbHO-
3KOHOMHYECCKUX U d)HSquCKI/IX 3a/ladax, sl onpeacICHUA CKOPOCTH U YCKOPEHUA; HAXOAUTh IJIO-
maay 1 00beMbl (GUTYp C TOMOIIIBIO MHTETpasa; MPUBOJUTH MPUMEPhl MATEMaTHIECKOT0 MOJICINPO-
BaHMS C IIOMOIIBI0 AN depeHIaNbHbIX YpaBHEHHUIT;

ITPy 14 ymeTs cBOOOAHO ONEpUPOBATH MOHATUSIMH: TOUKA, MPsIMasi, IIOCKOCTh, TPOCTPAHCTBO, OT-
PEe30K, JIyd, INIOCKHI yTOJI, ABYTPAHHBIM yroJ, TPEXTPaHHBIH YToj, MepeceKalomuecs, Mapamielb-
HBIE U CKPEIIMBAIOIINECS TIPSIMBIC, TAPAIUIEIFHOCTS U HEPICHUKYIIIPHOCTS NPSIMBIX U INIOCKOCTEH,
yrojq MExXay npsaMbIMH, YTOJl MEXIY l'[pﬂMOﬁ U MJIOCKOCTBIO, YI'OJI MEXIAY INUIOCKOCTAMH, YMCHUE
HUCII0JIB30BAaTh NPU PCIICHHUU 3a/lad U3YUYCHHBIC q)aKTbI U TCOPEMBI IUIAHUMETPHUHU,; YMEHUEC OLCHH-
BaTb pasMEphbl O6’beKTOB B OKpYXarlEM MHUPE, YMCHUC ONICPUPOBATH MOHATUAMU: MHOTOI'PAaHHUK,
CEYEeHNEe MHOTOIPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHMK, IPU3Ma, MHPaMKAa, GUrypa 1 NOBEPXHOCTh
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BpallleHus], IIMHADP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CCUCHUS] KOHyca U IMIHNHIpA,
napasuieJbHble OCH WJIM OCHOBAaHHIO, CEYCHHE IIapa, IUIOCKOCTb, Kacaromascs: chepbl, LMUIHHIPA,
KOHYyCa; yMEHHE CTPOUTh CEUYCHHE MHOTOTPaHHHKA, U300pakaTh MHOTOrPAHHUKH, (HUTYphI M MO-
BEPXHOCTHU BPALICHHS, UX CEUCHHUsI, B TOM YHCIE C TIOMOIIbIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IPH-
MEHSTh CBOWCTBA T€OMETPUUCCKHUX (UTYP, CAMOCTOSTEILHO (OPMYIHPOBATH ONpPEICICHUS H3ydae-
MBIX (QUTYp, BBIIBUTAaTh THUIOTE3Bl O CBOMCTBAaX M HPH3HAKAX I€OMETPHUUECKUX (HUIYp, 0OOCHOBHI-
BaTh WM ONPOBEPTraTh UX; YMEHHUE MPOBOJHUTH KIACCUPHUKAINIO GUTYpP TIO Pa3INYHBIM MPU3HAKAM,
BBINIOJTHATE HEOOXOANMEBIE TOTIOIHUTEIBHEIE TOCTPOCHNS;

IIPy 15 ymers cBOOOIHO OINEpHPOBATH MOHATHSAMH: IUIOMALs QUTYpEl, 00beM (GHUIYypHI, BEIHYNHA
yIJ1a, pacCTOSIHUE OT TOYKH [0 IIOCKOCTH, PACCTOSIHHE MEXY HPSIMBIMHU, PACCTOSHHE MEXKIY ILI0C-
KOCTSIMH, IUIOIIAab cepsl, IIOIMaas TOBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCa, HUIHHAPA, 00beM
Ky0a, PSIMOYTOJILHOTO Mapalielienuieaa, MTUPaMH/Ib, TIPH3MBI, [IIHHAPa, KOHYCa, 1Iapa; YMEeHHE
HAXOAUTh OTHOILICHHE 00BEMOB MOJOOHBIX (HHUTYD;

IIPy 16 ymeTb cBOOOJHO OIEpUpOBATh HMOHATHAMU: IBIKEHHE, MTapaUIeIbHBIN IepeHOC, CUMMET-
pHs Ha IUIOCKOCTH W B IIPOCTPAHCTBE, ITOBOPOT, NpeoOpa3oBaHHe MON00Ms, MOJoOHBIE (GUryps;
YMEHHE Paclio3HaBaTh PaBHBIC ¥ MOJOOHEIE (DUTYPHI, B TOM YHCIE B IIPUPOJE, UCKYyCCTBE, apXUTEK-
Type; YMEHHE HCIIONb30BaTh F€OMETPHUYECKHE OTHOLICHHS, HAXOAUTh F€OMETPHUYECKUE BEIHYNHEI
(anmuHa, yroJl, oAb, 00beM) IPH PEIICHUH 33/1a4 U3 IPYTHUX YYCOHBIX MPEAMETOB U U3 PeaIbHON
JKH3HHU,

ITPy 18 ymeTh MOAECTHPOBATH peaibHbIe CUTYAI[MH Ha S3bIKE MATEMATHUKH, COCTABIISAThH BBIPAXKCHHUS,
YpaBHEHHUSI, HEPABEHCTBA M X CHCTEMBI TI0 YCIOBHUIO 3aa4H, UCCIEA0BATh MIOCTPOCHHBIE MOJEIH C
HCIIOIb30BaHMUEM allliapaTta anreOpsl, HHTEPIPETHPOBATh MOTYyYSHHBIH pe3ysbTaT; CTPOUTh MaTeMa-
THUYECKUE MOJIETH C TIOMOIIBIO T€OMETPHUYECKHX ITOHATHI M BEJIMYHMH, pellaTh CBA3aHHBIE C HUMHU
MPaKTUYECKHe 3aJadd; COCTABJISITH BEPOSTHOCTHYIO MOJENb M HMHTEPIPETHPOBATh IOTyYCHHBIH
pe3yJsIbTaT; periaTh NPUKIaJHbIE 3aadll CPEACTBAMH MaTeMaTHYeCKOTo aHaiu3a, B TOM YHCIE CO-
IIHAITFHO-9KOHOMHYECKOT0 U (pU3HMUecKoro xapakrepa
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3. Conep:xanue 0011e00pa3oBaTe/IbHOI0 y4eOHOI0 peaMeTa

«Aneebpa u Havana mamemamuiecKko2o aHaIu3ay

Yucua v BIYUCJICHUS

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

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

Harypanbaele u 1nensie uucia. IIpuMeHeHHE MPU3HAKOB JAECIMMOCTH ULEJIBIX YHCEIl,
HanOospmuii obmmit aenmurensd (manee - HOJl) m Hammenbiiee oo6iee kpatHoe (nanee — HOK),
OCTaTKOB IO MOAYJIIO, ajaroputma EBKiIuaa 1ist permieHust 3a/1a4 B [EIbIX YHCIIaX.

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 TIOKa3aTeseM U €€ CBOMCTBA, CTENEHb C JICUCTBUTEIBHBIM TMOKa3zaTeneM. Jlorapudm gucna.
CoiicTBa norapudma. [lecsTuuHble U HATYpaIbHBIE JIOTApU(MBI.

Kowmrnekchbie yncna. Anrebpanyeckas U TPUTOHOMETpUYecKast (GOPMBI 3aMTUCH KOMILIEKC-
HOTO uncia. ApudMeTHIECKHE OTNepalli ¢ KOMIUIEKCHBIMU unciiaMu. M300paxeHnne KOMILIEKC-
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, TaHI€HC, KOTAHIE€HC YHCIOBOrO apryMeHTa. APKCHUHYC, apKKOCHUHYC M
APKTAaHT€HC YUCIIOBOIO apryMEHTa.

YpaBHeHUs M HEPABEHCTBA

ToxnaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOpeHb ypaBHEeHUs. PaBHO-
CUJIbHBIEC YPABHEHUS U YpaBHEHUS-CIEACTBUSA. HepaBeHCTBO, pelieHue 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 OJTHOM NEPEMEHHOM. [[eeHrne MHOTO-
YJieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema be3y. MHorousieHsl ¢ 1eNbIMU KO3 PUITUESHTaAMHU.
Teopema Buera. [IpeoOpa3oBanusi YUCIOBBIX BBIPAXKEHH, COIEPKAIINUX CTETICHH U KOPHH.

UppaunonansHeie ypaBHeHUsI. OCHOBHBIE METObI PEIICHUSI UPPALUOHAIBHBIX YPABHEHUM.
[TokazarenpHble ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHHS TTOKa3aTeIbHBIX ypaBHeHM. [Ipeobpa-
30BaHHE BBIpAXKEHUH, cojepxkamux yjorapudmel. Jlorapubmuyeckue ypaBHenus. OCHOBHBIE Me-
TOJIBI PEIIECHUS JIOTapU(PMUUECKIX YPaBHCHHM.

OcHoBHbBIE TpuroHometpuueckue ¢opmyinl. [Ipeobpa3zoBaHrue TPUTOHOMETPUYECKUX BBI-
paxkeHul. PemeHne TpUroHOMETpUYECKUX ypaBHEHUN. PellieHne cucTeM JIMHEHHBIX YPaBHCHUM.
OTO0p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUN C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYIKHO-
cTU. PellleHre TpUrOHOMETPUYECKUX HepaBeHCTB. (OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX
1 JiorapupMuyueckux HepaBeHCTB. OCHOBHBIC METOJbI PEIICHUS] UPPAIIMOHAIBHBIX HEPaBEHCTB.
OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM U COBOKYIHOCTEN palliOHAIbHBIX, UpPAllMOHATBHBIX, TOKA-
3aTeNbHBIX U JIOTApU(DMHUUECKUX YPABHCHU.

YpaBHEHMs], HEPAaBEHCTBA U CUCTEMBI C IMapaMeTpaMu. MaTpuia CUCTEMbI JTUHEHHBIX ypaB-
HeHuit. OnpeenuTenb MaTPUILbl 2X2, ero TeOMETPUUYECKUI CMBICT U CBOMCTBA, BRIYUCICHHUE €TI0
3HAYEHUsI, IPUMEHEHUE ONPEACTUTENS Il PEIICHUS] CUCTEMBI JIMHEWHBIX ypaBHEHUU. Pemenue
NPUKJIAJHBIX 3324 C TIOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHeHUM. McciienoBaHne noCTpOSHHON
MOJIEJIN C TIOMOIIbIO MATPULL U OIIPENEIIUTEIEH.

14



ITocTpoeHne MaTreMaTH4ECKUX MOJEIIEN PEaJbHON CUTYAllMU C IOMOIIBIO YPAaBHEHUM U He-
paBeHCTB. [IpuMeHeHne ypaBHEHHI M HEPABEHCTB K PEIICHHUIO MaTEMaTHUYECKUX 3aJad U 3a1ad
U3 Pa3IMYHbIX 00JacTell HAyKU U peanbHOM KU3HH.

DOyHKUUM U rpaduKu

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

OO6nacTp omnpezaeneHus U MHOXECTBO 3HaueHUd ¢yHkuuu. Hymu ¢ysxuuu. [IpomexyTtku
3HaKonocTostHeTBa. UETHble M Heu€THble (QyHkuuu. [lepmonnmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKIMHU. MakCUMyMbl U MUHUMYMbI (QyHKIMHU. Hambonbliiee 1 HauMeHbIIee
3HaYeHHs (pyHKUUU Ha npoMmexyTke. ['paduk xommosunuu GyHkuuid. 'eomerpuueckue oOpassl
YPaBHEHHU U HEPABEHCTB HA KOOPAMHATHOM IUIOCKOCTH.

JIuHeliHas, KBagpaTH4Hasl U APOOHO-TUHENHas (QyHKIUU. DIIeMEHTapHOE HUCCIIEeIOBaHUE U
noctpoeHre ux rpagukoB. CreneHHas (YHKIMsS C HaTypaJbHbIM U LENbIM Ioka3aTesneM. EE
cBoiicTBa 1 rpa¢uk. CBoiicTBa U rpadUK KOPHS N-0il CTENEeHN Kak (PyHKIMK OOpAaTHOMN CTENEHH C
HaTypaldbHbIM ToKazareneMm. llokazarenbHas u jorapudmuueckas (QyHKIMH, UX CBOMCTBA U
rpa¢uku. Mcnonp3oBanue rpadukoB GyHKIMNA A pelieHus: ypaBHeHUd. ['paduueckue MeTo bl
peleHus ypaBHeHUN U HepaBeHCTB. [ paduueckrie MeTo bl peleH s 3a1a4 C apaMeTpamH.

Tpuronomerpuueckasi OKpyKHOCTb, ONPEEICHHE TPUTOHOMETPUYECKUX (DYHKLUUN YUCIIO-
BOTO apryMeHTa. TpuUroHOMeTpuueckue (pyHKIHHU, UX CBOMCTBA M Trpaduku. DyHKIIMOHAIbHbIE
3aBHCHMOCTH B peajbHBIX MpoLeccax U sABIEeHUsAX. [ papuku peanbHbIX 3aBUCUMOCTEN.

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 MOCIIEA0BATEIILHOCTEH. MeToI MaTeMaTHIECKOM
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 T€OMETPUUECKON Mporpeccuu. JIMHeHbIH 1
SKCIOHEHIMANBHBIA pocT. Yucno e. @opmyiia CiaoXKHBIX MPOUEHTOB. Mcnonbs3oBanue mporpec-
CHUM JIJIsl PELEHUS PEATIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

HenpepbiBHble GyHKIIMU U UX cBOMCTBA. TOUKH pa3pbiBa. ACUMITOTHI 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 GU3NYECKU CMBICT MPOU3BOJHON. 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. HaxokaeHue HamOoNbLIEro M HAaMMEHBIIEro 3HAaYeHU HenpepbhIBHON
(GYyHKIIMM Ha OTpPE3KeE.

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

WM TpapuKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. llepBooOpa3HbIe 37I€MEHTApHBIX
¢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-
PUYECKHUX 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 aliapara Jijisi ONMKMCaHUs 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»

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoOMeTpuH. Touka, NpsMasi, INIOCKOCTb, MPOCTpaHCTBO. [lonsaTne
00 aKCHOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
B3anMHOE pacmnosiokeHue NpsIMbIX B IMPOCTPAHCTBE: NEPECEKAIOIINECs, 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, nzodpaxenue ¢puryp. 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 iockocTel. IIpocTeiine npocTpaHCcTBEHHbIE (PUTYPbl HA IUIOCKOCTH: TETpajAap, Ia-
paJIeNenuIe ], HOCTPOCHUE CEYEHU.

[lepnieHAUKYIAPHOCTD NMPSAMOM M TUIOCKOCTH: NEPIEHANKYJIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
MpsIMBIE TTApAJUICNIbHBIE W IMEPIEHIUKYJSAPHBIE K IIOCKOCTH, NMPU3HAK NEPHEHAUKYISIPHOCTH
IIPSIMOM M INTIOCKOCTH, TEOPEMA O MPSAMON NEPNEHAUKYIAPHON MIIOCKOCTH. OPTOrOHAIBHOE TPO-
eKkTupoBaHue. [lepneHauKyssp U HaKJIIOHHBIE: PACCTOSHUE OT TOYKH J10 IIOCKOCTH, PAaCCTOSIHHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHsI GUTYPhI Ha TIOCKOCTh. IleprnenauKyIspHOCTh MITOCKOCTEN:
MIPU3HAK MEPIEHAUKYJISIPHOCTH IBYX IIIOCKOCTEN. Teopema 0 TpEX MepreHINKYIIApax.

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 IUVIOCKUX U JIBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCH-
HYCOB ¥ CUHYCOB JJI1 TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Bunasl MHOTOrpaHHMKOB, pa3BEpTka MHOrorpanHuka. [Ipusma: n-yroybHas npusma, npsmas
Y HaKJIOHHAs MpU3Mbl, OOKOBas M MOJHAas MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsmMo-
YTOJIBHBIN MMapaJuleNIeune]] U ero cBorcTBa. Kpardaiimme nyTd Ha TOBEPXHOCTH MHOTOI'PaHHHU-
ka. Teopema Diinepa. [IpoctpancTBennas teopema [ludaropa. [lupamuaa: n-yroiapHas nupamu-
1a, paBUjbHas U yceu€HHas nupamuabl. ColicTBa pédbep M OOKOBBIX T'paHel MpaBUIBLHOW IMH-
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: pé€Opa, auaroHanu, yribl. [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. DJIEMEHThl CHMMETPUHU MTPABUIIBHBIX MHOTOTPaHHUKOB. CHM-
METpus B IIPAaBUJIBHOM MHOTOI'PAaHHMKE: CUMMETpPUS NMapaJUIeNIeIUIE a, CHMMETPHUS IIPABUIIBHBIX
IIPU3M, CHMMETPUS IIPABUIILHON TUPAMUBL.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOD, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABJIECHHBIE U IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI. PaBEHCTBO BEK-
TOpPOB. JIeiCTBHS ¢ BEKTOpAaMU: CJIOKEHUE U BBIYNTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOXKEHHUE BEKTOpa Ha 4ucio. CBOMCTBA CIOXKEHHUS BEKTOPOB. CBOMCTBA YMHOXKEHMS 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.
[IpsiMoyronpHas cucremMa KOOpJAuHAT B npocTpaHcTBe. KoopauHatsl BekTopa. CBsA3b MEXIY 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. Otobpakenus. JBuxeHus u paBeHCTBO ¢uryp. OOmue cBoicTBa
JNBM>KEHUWA. Buabl ABHXKEHWI: MapajyiedbHbIA MEPEHOC, EHTpPajJbHAs CUMMETPHS, 3€pKalbHas
CUMMETpUSI, TOBOPOT BOKPYT npsiMoii. [IpeobpazoBanus noxodus. [psamas u chepa Diinepa.

TeJsia Bpalenus

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

O6béM. OcHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 06 00BEME IPSIMOYTOJIBLHOTO Mapasuie-
nenunena u cienctsus u3 He€. OOBEM MPAMON U HAKJIOHHON MPU3MBI, WIMHJIPA, TUPAMUJIBI U
KoHyca. O0BEM 11apa U LIapOBOr0 CErMEHTA.

KoMOunamuu ten BpamieHus ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BrucaHHas B IWIMH]IP, OTMHCAH-
Has okosio nmiuHapa. Ilepeceuenue chepsl u mapa c 1iockocteio. Kacanue mapa u chepsr
II0CKOCThI0. [IoHsATHE MHOrOTpaHHUKA, OMMCAHHOTO OKOJIO cephl, chephl, BNMCAHHON B MHOTO-
IPAHHUK 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. Pelienue 3a1a4 Ha IUIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX Me-
TOZOB.

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

U MPOXOJSIlee Yepe3 BEpUIMHY), CEUSHHs 11apa, METOAbl IOCTPOCHUSI CEUEHUI: METO/I CJie-
JI0B, METOJI BHYTPEHHET'0 IIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH IIIOCKOCTH.

«Bepoamnocms u cmamucmuxay

BeposAITHOCTH U CTATHCTHKA

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

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

bunapHbIil ciyyaiiHblii ONBIT (MCIIBITAHKE), YCIIEX U Heynada. HezaBucumble UCHIBITAHUS.
Cepusi He3aBUCUMBIX UCIIBITAHUIN J10 IepBoro ycrnexa. [lepecranoBku u dakropuan. Yucio coye-
taHuil. TpeyronbHuk Ilackans. @opmyna 6uHoMa HeroroHa. Cepusi HE3aBUCUMBIX HCIIBITAHUI
bepnynnu. Cinyualinelil BBIOOp M3 KOHEUHOM coBoKynHocTH. CinyualiHas BennuuHa. Pacnpenene-
HUe BeposTHOCTel. Jlnarpamma pacnpenenenus. Onepanuu Haja Ciay4allHBIMHM Beau4uHamu. bu-
HapHas ciy4aiiHas BenuuuHa. [Ipumepsl pacnpeeneHuii, B TOM YUCie TEOMETPUUECKOe U OMHO-
MHAJIBHOE.

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

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

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

HenpepbiBHbIE cilydaiinble BenuduHbl. [Ipumepsl. @yHKIUA IIOTHOCTH BEPOATHOCTH pac-
npeneneHus. PaBHoOMEpHOE pacnpeielIeHne U ero CBOMCTBA. 3aaqi, IPUBOASIINE K IIOKa3aTelb-
HOMY pacIpelelIeHUI0. 3aaui, IPUBOAAIIME K HOPMAIBHOMY pacupeaesieHno. OyHKIus MmioT-
HOCTH BEpPOSITHOCTH MOKa3aTEJbHOIO pachpeneieHus, GyHKIUs MJIOTHOCTH BEPOSATHOCTH HOp-
MajbHOTO pacnpeneneHus. PyHKIuUs IVIOTHOCTH U CBOKWCTBA HOpPMaJbHOro pacnpenenenus. [lo-
CJIEZIOBATEIBHOCTh OJIMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, MPUBOJAIINE K pacmpenelie-
Huto Ilyaccona.

KoBapuanus aByx ciayuaitubix BennuuH. Kosadduuuent nuneitnoit koppensuu. CoBMecT-
Hble HaOJIOACHUS ABYX BENUYMH. BriOOpouHBI KO3(uuIMEHT Koppesaiuu. Paznuuue Mexay
JIMHEWHOU CBS3BIO M NMPUYUHHO-CIIEICTBEHHOMN CBs3bl0. JIMHEWHAas perpeccusi, METOJ, HauMEHb-
IUX KBAJIPaTOB.
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4. TemaTu4eckuii IJiaH 001e00pPa3oBaTeJIbHOI0 Y4e0HOI0 peaMeTa
TemaTnyeckui 1iaH

OVII.03.Y MATEMATHUKA (venybnennsiii)

Ha 2025 — 2026 yueOHbIN TO
I'pymma 1 -10
ITpodeccus: 15.02.19 Csapounoe npouzsoocmeo

Oos3aTeabHas yueOHas

Harpyska
Maxkcu- B TOM YHCJIe
Neo MajbHad | BHea-
HanmeHoBaHnue pa3aeioB U TeM < =
n/n y4yeOHast YOMT. BCEro = =
Harpyska |cam. pa6. |3amsTmii| 3 g‘
'S >
S =
1 cemecmp 147/9* 147/9* 10/9* | 6
Paznen 1. [loBropenue Kypca MaTeMaTHKH OCHOB- 20 20 5
HOU IIKOJIBI
11 [loBTOpeHne Kypca MaTeMaTUKd OCHOBHOM 20 20 5
IIKOJIBI
Pa3nen 2. Yuciia u BEIYUCIICHUS 8/2* 8/2* 2%
2.1 |Ilesnple v paniMOHATIBHBIC YUCIIA 3/1* 3/1* 1*
2.2 | leficTBUTEIBHBIC U HPPAILIMOHATBHBIC YUCIIA 5/1* 5/1* 1*
Pa3nen 3. Crenenu, KOpHU U JIOrapuPMbI 13 13
3.1 |Kopuu u creneHu 6 6
3.2 |Jlorapugmsl 7 7
Pasnen 4. [IpsMble 1 IIOCKOCTH B IPOCTPAHCTBE 22/2* 22/2* 2%
4.1 |OcHOBHBIE MOHATHS CTEPEOMETPUHI 2 2
4.2 |IlapamiaensHOCTh B IPOCTPAHCTBE 6 6
4.3 |IlepneHauKyJISPHOCTh B IPOCTPAHCTBE 7/1* 7/1* 1*
44 [IpssMble ¥ TUTOCKOCTH B TIPOCTpaHCTBe. Pere- 211 211 1%
HUe 3a]a4
Pa3nen 5. KoopimHATHI ¥ BEKTOPHI 15/2* 15/2* 2* 1
51 KoopauHaTsl B mpocTpaHcTBe. 3ajaud B KOOp- 51 51 1%
JIMHATaX
5.2 | BexTopsl B MPOCTPAHCTBE 7/1* 7/1* 1*
5.3 | JIBuKeHue B IPOCTPAHCTBE 3 3 1
Pazgen 6. OCHOBBI TPUTOHOMETPUHI 34/3* 34/3* 3* 1
6.1 OCHOBHBIE TPHUTOHOMETPHUYECKHE TOHATUS U 4 4
" | ToXImecTBa
6.2 |OcHoBHBIE (POPMYIIBI TPUTOHOMETPHHU 8/1* 8/1* 1*
6.3 | Tpuronomerpuueckue pyHKIIMN U UX CBOWCTBA 10/2* 10/2* 2*
6.4 |OOparHBIe TPUTOHOMETPUYCCKHE PYHKIIUU 2 2
6.5 TpuronomeTpudeckue ypaBHEHUs, HEPABEHCTBA, 10 10 1
CHCTEMBI
Paspnen 7. KommuiekcHble yncna 7 7
7.1 |KoMIuiekcHbIE yncaa 4 4
7.2 |IlpuMeHeHNEe KOMIUJIEKCHBIX YHCEeT 3 3
Pasnen 8. Cremnennas, mokasareinbHas W Jiorapud-
28 28 1 2
MU4YecKasi PyHKIUU
8.1 |Crenennas QyHKIus 4 4
8.2 |Pemenne MppanoHIBHBIX YPaBHEHUH U Hepa- 4 4
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BCHCTB

8.3 |IlokazarenbHas QyHKIMS U €€ CBOMCTBA 4 4
8.4 Pemenne mokasaTenbHBIX YpaBHEHMM M Hepa- 10 10 1
BCHCTB
8.5 |Jlorapudmuueckas hyHKIHUsS U €€ CBOHCTBA 6 6 2
2 cemecmp 189/12* 12 177/12* 15/12* | 5
Pazpnes 8. Crenennas, nokasarenbHas U Jjorapugmu- 17 17
yeckas PyHKIUU
86 Pemenne norapupmMuuecKkux ypaBHEHHH M He- 4 4
PaBEHCTB
8.7 |CucteMbl ypaBHEHHI U HEPABEHCTB 13 13
Pa3nen 9. MHOrorpaHHUKH 29/3* 2 27/3* 3*
9.1 |llpuszma 4 4
9.2 |IMapamnenenunesn 4 4
9.3 |Ilupammia 5/1* 5/1* 1*
9.4 E(())}I:OBZU[ M TIONIHAs NIOBEPXHOCTH MHOTOTPAHHH- | 451 9 10/1* 1%
9.5 |IIpaBriibHBIE MHOTOI'PAHHHKH 4/1* 4/1* 1*
Pa3nen 10. MHokecTBa. DiIeMEHTHI TeOpUH TpadoB 10/1* 10/1* 1*
10.1 | MHuoxectBa. Onepanuu ¢ MHOXKECTBAMU 4 4
10.2 |I'padsr 6/1* 6/1* 1*
Paznen 11. [TpousBoaHas u e€ NPUMEHEHHUE 44/3* 4 40/3* 4/3* | 1
11.1 |TIpousBoaHast 15 15 1
112 CDH3I/IquCI<I/n71 Y T€OMETPUYECKUH CMBICT MPOU3- 10/2* 9 8/o* %
BOJIHOM
113 HpI/IMeH?HI/Ie INPOM3BOJHONH K HCCIIEI0BaHHIO 19/1* 9 17/1* 1% 1
byHKIMIA
Pa3nen 12. Tena BpanieHus 22/2* 2 20/2* 3/2* 1
12.1 |Iunusap 4 4 1
12.2 | Konyc 6/1* 6/1* 1*
12.3 |Olap, chepa 4 4
124 glf;éMm U IJIOIIAIM ITOBEPXHOCTEH TEN Bpalle- 8/1* 9 6/1% 1% 1
Pa3znen 13. [lepBooOpa3Has u HHTErpai 21/1* 2 19/1* 2/1*
13.1 |TlepBooOpazHas 4 4
13.2 |TInomaas KpUBOTUHEHHON Tpamneuu 5 5 1
13.3 |HeonpeeneHHbBII HHTETPAT 2 2
13.4 | OnpeneneHHbIA HHTETPAT 10/1* 2 8/1* 1*
Paznea 14. 3JIeMeHTVLI KOMOMHATOPUKHU, CTATUCTUKH 04/9% 24/9% o 1
Y TEOPUH BEPOSITHOCTEH
14.1 | OcHOBHBIE OHATHSI KOMOMHATOPUKHU 6/1* 6/1* 1*
14.2 | BeposiTHOCTb 5 5
14.3 | MaremaTHuecKasi CTaTUCTHKA 4 4
14.4 | I'paduueckoe npeAcTaBIeHNUE JaHHBIX 5/1* 5/1* 1*
145 Pemrenne BEpOSTHOCTHBIX W CTaTUCTHYECKHX 4 4 1
3a1a4
Pazgen 15. YpaBHeHMsI 1 HepaBeHCTBA 22 2 20 2
15.1 | YpaBHeHUs 1 HEPABEHCTBA C MOJYJIEM 10 2 8
15.2 | VpaBHEeHHsI 1 HEpAaBEHCTBA C MTAPAMETPOM 12 12 2
Koncynprarmu 3 3
[TpomexxyTouHast arTectanus (3K3aMeH) 3 3
Hroro 342/21* 12 330/21* 25/21*% | 11

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

HanmeHoBaHue pa3jie- Coaeprxanue yueOHOro MaTepuasa, 1adopaTtopHble padoTsl U npakTude- | O0beMm Konsb! popmupyembIx 001mux u
JIOB U TeM CKHe 3aHATHHA, KOHTPOJIbHbIC PA00ThI, BHEAYIUTOPHAS CAMOCTOATEIbHAA | 4YacOB | NMPO(ecCHOHAIBLHBIX KOMIIETCHIIUH
padoTa CTYJIeHTOB
1 2 3 4
Pazaea 1. [ToBTOpeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI 20 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
Pasnen 2. Uncia v BEIYUCIIEHNS 8/2* | OK-01, OK-02
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia
Lenble u panmoHanbHbIe Hatypanbuble u nenslie uncina. [lpuMeHeHne Npu3HakoB I€IMMOCTH LIEJbIX YH-
quciia cen, HauOonpImi oOmmi nemutens (manee - HOJI) m HamMeHblee oOiee
kpatHoe (nanee — HOK). Panmonanbibie urcia. OOBIKHOBEHHBIC U ICCATHYHBIC 2
IpoOu, MPOLEHThI, OeCKOHEUHbIE Nepuoandeckue poou. Ilpumenenune apodeit
U MPOLIEHTOB JUIsl PELIEHUs] MPUKIAIHBIX 3a/1ad U3 pa3IM4HbIX OTpaciel 3Ha-
HUW U peaJIbHOU KU3HU
IIpakTHyeckue 3aHATHSA
1. TIpouieHTHOE coziep)kaHUe MeTallla B CIJIaBax 1*
Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia
HeiictBuTenbHbie ¥ uppa- | JlelicTBUTENbHBIE Yucha. MppanuoHanbHbie ynciaa. ApudMeTHIecKue onepa-
LIMOHAJIbHBIE YHCIIa LMY C IEHCTBUTEIIBHBIMU YUCIaMHA. MOyJIb JEMCTBUTEIBHOTO YUCIIA U €ETO 4
coiicTBa. [TpubnnxEHHbBIE BEIYUCIEHUS, TPABUIa OKPYTICHUS, IPUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHHI
IIpakTnyeckue 3aHATHSA
1. TTorpenrHOCTh U3MEPUTEIBHBIX TPUOOPOB 1*
Pa3nea 3. Ctenenu, KOpHH U JorapudMbl 13 OK-01, OK-04
Coaep:xanue yueOHOro MaTepuaJia
Tema 3.1. [TonsiTHE KOpHS N-O¥ CTENEHU U3 IEUCTBUTEIBHOIO YMCa U €r0 CBOMCTBA.
Kopnu u crenenn Crenens ¢ palMoHaIbHBIM IIOKA3aTENNEM U €€ CBONCTBA, CTENIEHD C IEHCTBU- 6
TEJIbHBIM MTOKA3aTeIeM
T 32 Coaep:xxanue yueOHOro MaTepuaJia
HS;‘;)H&)@ Jlorapudm uncna. JlecATUUHBIA U HaTypallbHBIN Jorapudmel, yncio e. CBou- v

ctBa jorapudmoB. Oneparus JorapudMUpOBaHUS
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Pa3znea 4. [IpsimMble 1 IIOCKOCTH B MPOCTPAHCTBE

22/2*

Tema 4.1.

Conep:kaHue y4eOHOT0 MaTepHuaJia

OCHOBHBIE TOHATHUS CTE-
peoMeTpUH

[Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IpsiMasi, MJIOCKOCTh, IIPO-
cTpancTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpui. [lepecekaromnuecs, napai-

OK-01, OK-02, OK-05
[1K-4.2.

JIEJIbHBIE U CKpeluBatoyecs rnpsmsele. IlpusHak 1 cBOWCTBO CKPELIUBAOLINX- 2
csi IpAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (DUTYPBI
Tema 4.2. Coaeprxanue yueOHOro MaTepuasa
[TapamienbHOCTB B ITPO- [TapaniensHOCTb NPSAMOI U IIIOCKOCTH (OIpeeieHre, CBOWCTBA, IPU3HAK).
CTpPaHCTBE [TapamnenpHOCTb MJIOCKOCTEN (ONpEEIeHNe, CBOMCTBA, IpU3HaK). TeTpasap u
ero anemeHTsl. [lapamienenunen u ero snemMeHTsl. CBOKWCTBA MPOTUBOIIOJIOXK- 6
HBIX I'PaHell ¥ auaro”aien napamwienenumnena. Ilocrpoenue ceuennii. Pemenne
3a1a4
Tema 4.3. Coaep:xaHue y4eOHOro MaTepuaJia
[lepneHAuKyISIPHOCTD B [lepnennukynspusie npsmele. [lapamienbHble TpsMble, IEPIEHIUKYISIPHBIE K
[IPOCTPAHCTBE IJI0CKOCTH. [IpHU3HaK nepnesuKyIspHOCTH IPSAMOM U Iu1ocKocTu. Ilepnennu-
KyJIsip ¥ HakjIoHHasl. [leprieHiuKysipHble IIIOCKOCTH. [Ipu3Hak neprieHuKy- 6
JISIPHOCTH IIOCKocTel. PaccTosiHus B mpocTpancTBe. Teopema o Tpex nepreH-
JUKYJIpax. YTou Mexay IpsMOM U INIOCKOCTBIO. YT0J MEKAY IJIOCKOCTSIMU
IIpakTHyeckue 3aHATHSA
1. ITpoekuust Ha MIIOCKOCTh 1*
Tema 4.4. Coaepxanue y4eOHOIro MaTepuaJa
[Ipsimble ¥ TIIOCKOCTH B Pacnonosxenne npsMbIX ¥ TIIOCKOCTEW B TPOCTpAHCTBE. [leprneHanKyIsspHOCTh 6
IpocTpaHcTBe. Pemenne U IapaJuIEIbHOCTD NPSIMBIX U MIO0CKOCTeN. CKpEIMBAOIINECS IPSIMbIE
3ajaq IIpakTnyeckue 3aHATHSA
1. ITocTpoeHue uepTexeil U ICKU30B MPEAMETOB 1*
Pa3nen 5. KoopinHATBI ¥ BEKTOPHI 15/2* | OK-01, OK-02, OK-03, OK-05
Tema 5.1. Coaepxkanue y4eOHOIro MaTepuaJa
KoopaunaTel B mpocTpan- | JlekapToBBI KOOpAMHATHI B IpocTpaHcTBe. [IpocTeiimue 3a1auu B KOOpIHHA- 4
CTBe. 3a/1auM B KOOpJAMHA- | TaX. PaccTosiHre MeXy JBYMs TOYKAMH, KOOPAMHATHI CEPEIMHbBI OTPE3Ka
Tax IIpakTHyeckHne 3aHATHSA
1. Onpepenenne MPONACHHOTO PACCTOSHUS, UCTIONIB3YsT KOOPIMHATHI 1*
Tema 5.2. Coaeprxanue y4eOHOro MaTepuaJa
BexTopsl B mpoctpancTtBe | BekTopsl B mpoctpaHcTBe. CIIOKEHHUE U BEIYUTAHHE BEKTOPOB. Y MHOXKEHHUE
BeKTOpa Ha yncio. KoMiuianapHsle BeKTOpbl. CKaIsipHOE IPOU3BEIEHUE BEKTO-
poB. PaznoxxeHne BekTopa 1o TpeM HEeKOMILIaHApHBIM BekTopaM. KoopanHaTsl 6

BEKTOpA, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJMHATAX, YTOJl MEXIY BEK-
TOPaMH, YTOJl MEXY MPSIMOM U MIOCKOCTHIO, YTOJI MEKIY MJIOCKOCTSMHU.
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IIpakTuyeckue 3aHATHS

1. ®U3NYeCKUil CMBICI CKaJISIPHOTO MPOU3BEICHUS

1*

Tema 5.3.
JIBHKEHHE B ITPOCTPAH-
CTBE

Coaep:xanue y4eOHOro MaTepuaJia

JIBrxenus npoctpanctBa. Otobpakenus. [[Bmwkenust u paBeHcTBO puryp. O0-
L[1e CBOMCTBA ABMKEHUN. BUIbI IBMKEHUI: TTapaJUIeIIbHBIN [IEPEHOC, LIEH-
TpajbHasi CHMMETpPUS, 3epKaJIbHAsI CAMMETPHS1, IOBOPOT BOKPYT mpsimoid. [Ipe-
o0Opa3oBaHus MOJ00US

KoHTposibHbIEe padoThI

1. IlpsiMble, TIIOCKOCTH, BEKTOPHI B IPOCTPAHCTBE

Pa3znen 6. OCHOBBI TPUTOHOMETPHUH

34/3*

Tema 6.1.

OCHOBHBIE TPUTOHOMET-
pI/ILIeCKI/IC IIOHATHUA U TOXK-
JlecTBa

Coaep:xaHue y4eOHOro MaTepuaJia

Panuannas mepa yruia. [loBopot Touku BOKpyr Hadana koopauHat. Onpenene-
HUE CHHYCa, KOCUHYCA, TAHIE€HCA U KOTaHI'€HCa. 3HAKU CHUHYCa, KOCUHYCa, TaH-
reHca U KOTaHIeHca 10 YETBEPTAM. 3aBUCUMOCTb MEXKIY CUHYCOM, KOCUHYCOM,
TaHI€HCOM M KOTAHI'€HCOM OJHOTO M TOrO e yria. Tpuronomerpuyeckue
ToxiecTBa. CUHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB 0 U - 0. DopMyibl
MIPUBECHUS

Tema 6.2.
OcHoBHbIe (HOPMYIIBI TPH-
TOHOMETPUU

Coaep:xaHue y4eOHOro MaTepuaJia

Cymma u pazHOCTb cuHycOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCUHYC
NBOMHOrO yria. @opMyIibl IOJIOBUHHOTO yriia. [IpeobpazoBanust CyMMbI Tpu-
TOHOMETPUYECKUX (QYHKUUH B IPOU3BECHUE U MPOU3BEICHHS B CyMMYy. BbI-
pakeHHe TPUTOHOMETPUUYECKUX (PYHKIMM yepe3 TaHT'€HC MTOJIOBUHHOTO apry-
MeHTa. [IpeoGpazoBanust MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN

HpaKanecmle 3AHATHUSA

1. Berancnenne YIJIOB HAKJIOHA

1*

Tema 6.3.
Tpuronomerpuueckue
(GYHKIIUHM U UX CBOWCTBA

Coaep:xaHue y4eOHOro MaTepuaJia

OO6nacth ornpe/eeHUs] © MHOXECTBO 3HaueHUH QyHKIMH. YETHOCTD, HEUET-
HOCTb, EPUOANYHOCTh PpyHKIMN. CriocoOs! 3aganus yHkiuii. O0nacTp onpe-
JIeTICHUSI 1 MHOKECTBO 3HaYCHUN TPUTOHOMETpUUECKUX QyHKIMH. YETHOCTD,
HEYETHOCTb, IEPUOTUYHOCTh TPUTOHOMETpHUecKuX GyHKIui. CBOMCTBA U
rpaduku GYHKLIUR y = cos X, Y = sin X, y = tg X, y = ctg x. C;xaTue u pacTspke-
Hue TpaduKoB TpUuroHomeTpudeckux pynkuuii. [IpeodpazoBanue rpapukon
TPUTOHOMETPHUECKUX (DYHKIMH

IIpakTHYecKHe 3aHATHA

1. [Ipeobpa3zoBanue rpa)KOB TPUTOHOMETPHUECKUX QYHKIIMU

1*

2. Beruncnenue YT JIOBOH CKOpPOCTH OABUIKCHUSA

1*

Tema 6.4.

Conep:kaHue y4eOHOI0 MaTepHuaJa

OK-01, OK-02, OK-03, OK-04
[1K-4.2.
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OOGpaTHbIC TPUTOHOMET-

OO6parnbie Tpuronomerpuueckue ¢pyHknun. x cBoiicTBa u rpaduxu

puydeckue QyHKIUU 2
Tema 6.5. Coaeprxanue yueOHOro MaTepuasia
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHME Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pe-
YpaBHEHHs, HEPABEHCTBA, | ILIEHUE TPUTOHOMETPUUECKUX YPABHEHUI OCHOBHBIX TUIIOB: IPOCTEMIINE TPHU-
CHCTEMBI TOHOMETPUYECKHE YPaBHEHHUS, CBOSAIIMECS K KBAIPATHBIM, peIIaeMble pasiio- 8
KEHUEM Ha MHOYKUTEIH, OJTHOPOIHBIE.
[Ipocreiine TpuroHoMeTpudeckre HepaBeHcTBa. CUCTEMBbI MPOCTEUIINX TPHU-
TOHOMETPUYECKUX YPaBHEHUN
KoHTposibHbIEe padoThI
1. OCHOBBI TPUTOHOMETPUH 2
Paznen 7. KommiekcHble unciia 7 OK-01, OK-05
Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia
KommnekcHsle uncna [TonsaTue koMIuIeKCHOro yrcia. ConpsKeHHble KOMIUIEKCHBIE YHCIIa, MOAYIb U
apryMeHT KoMIUIeKCHOro ymucia. ®opma 3anucu KOMIIEKCHOTO Yucia (TeoMeT- 4
pHuuecKasi, TPMrOHOMeTpHUecKasi, anredopanueckas). Apupmernueckue aeii-
CTBUSI C KOMIJIEKCHBIMH YHCJIAMU
Tema 7.2. Coaep:xaHue y4eOHOro MaTepuaJia
[TpumeHeHHEe KOMILIEKC- BrinonHeHnue pacyeToB ¢ MOMOIIbIO KOMIUIEKCHBIX uucen. [Ipumepsl ucmosnb- 3
HBIX YHCE 30BaHHUs KOMIUIEKCHBIX YHCEI
Pa3gen 8. CrenenHas, nokasaTenabHast U jorapudmudeckas QyHKIMU 45 OK-01, OK-02, OK-03, OK-04
Tema 8.1. Copep:xanue yueOHOI0 MaTepHaja ITK-4.2.
Crenennas QyHKIUsA OyHKIUU y = VX wux cBoiicTBa U rpaduku. CTeneHHbie PYHKIIUU, UX CBOM- 4
CTBa U rpaduku
Tema 8.2. Coaepxanue y4eOHOro MaTepuaJa
Pemenne nppanuonans- [IpeoOpa3oBanre uppalMOHATIBHBIX BBIpAXKEHUNH. PaBHOCHMIIBHOCTB Mppalyo-
HBIX YpaBHEHUH U Hepa- HaJIbHBIX YPABHEHMI U HEPABEHCTB. MeTobl UX peleHus. Pemenne uppamuo- 4
BEHCTB HAJIBHBIX YPaBHEHUH M HEPABEHCTB
Tema 8.3. Coaeprxanue yueOHOro MaTepuaJa
ITokazatenpHas GyHkuus | OnpezeneHue mokas3areibHON QYHKIMHU, ee CBOiCcTBA U Trpaduk. 3HAKOMCTBO €
U €€ CBOMCTBA IIPUMEHEHHEM TOKa3aTeNnbHOM QyHKIMH. Pemienue nmoka3aTeabHbIX ypaBHEHHH 4
GYHKIIMOHATBHO-TPaMUECKUM METOJIOM
Tema 8.4. Coaeprxanue y4eOHOro MaTepuaJa
Pemenne noxasaTenbHbIX | PemeHue mokasarenbHBIX ypaBHEHHI METOJIOM YpaBHUBAHUS TTOKa3aTeei, Me-
YPaBHEHMI U HEPABEHCTB | TOJOM BBEACHHUS HOBOH IepeMeHHOH, PyHKIIMOHATBHO-TPa(QUIECKIM METOIOM. 9

Pemienne noka3aTenbHbBIX HCPABCHCTB

IIpakTuyeckue 3aHATHS
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1. Pemenue nokaszaTeabHbIX YPABHEHUN U HEPABEHCTB

Tema 8.5.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Jlorapudmuueckas Gpynk- | Jlorapudmuueckas QyHKIHUS U €€ CBOWCTBA 4
US U €€ CBOMCTBA KoHTposibHbIe padoThI
1. KonTponbHas pabota 3a 1 cemectp 2
Tema 8.6. Conep:kanue y4e0HOIr0 MaTepuaJa
Pemenue norapugpmuye- [Tonsatue norapupmuveckoro ypasueHus. Onepanus notreHuupoBanus. Tpu
CKHX YpaBHEHHUI U Hepa- OCHOBHBIX METO/1a PELICHUS JOrapu(PMUUECKIX YPaBHEHUN: (YHKLNOHAIBHO- 4
BEHCTB rpaduUecKuii, METO/I MOTeHIIMPOBAHUS, METO/] BBEJICHHSI HOBOW TIEPEMEHHOM.
Jlorapugmuueckie HepaBeHCTBA.
Tema 8.7. Coaep:xaHue y4eOHOro MaTepuaJia
CucremMsl ypaBHEHUH U Pemenue cucrem noka3aTelbHbIX YpaBHEHUN. AJITOPUTM PELIEHHS] CUCTEMBI 13
HEPABEHCTB ypaBHeHUH. PaBHOCHIIBHOCTB JIorapu()MUYECKUX YpaBHEHHUH U HEPAaBEHCTB
Pa3nen 9. MHOrorpaHHUKH 27/3* | OK-01, OK-02, OK-03
Tema 9.1. Coaep:xanue yueOHOro MaTepuaJia
[Ipusma [TonsiTe MHOrOrpaHHuka. Ero anemMeHTsl: BepiuHbl, peOpa, rpaHu. Juaro-
Hanb. Ceuenue. Boillykible M HEBBITYKJIbIE MHOTOTPAaHHUKH. [IoHATHE IPU3MBIL. 4
Ee ocHoBanus u 6okoBble TpaHu. Bricota nmpu3mel. [Ipsimast 1 HaksioHHAs
npusMa. [IpaBunbHas npusma. Ee ceuenue
Tema 9.2. Coaep:xaHue y4eOHOro MaTepuaJia
[Tapannenenunen [Tapannenenunen, cBoiicTBa NpSMOYTOJIBHOTO Mapasuienenunena, kyo. Ceuenue 4
KyOa, mapajenenumneaa
Tema 9.3. Coaep:xaHue y4eOHOro MaTepuaJia
[Tupamuna IInupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunenas nupamuga. Yce- 4
YeHHasl IUpamMuia
IIpakTHYecKHe 3aHATHSA
1. Haxoxxaenue BeICOTEI 0OBLEKTOB 1*
Tema 9.4. Coaeprxanue y4eOHOro MaTepuaJa
bokoBas 1 nonHas 1o- [Tnourans 60KOBOM M MOJHON MOBEPXHOCTU MPU3MBI, MUPAMUIbI 9
BEPXHOCTh MHOTOTpaHHU- | [IpakTHYecKue 3aHATHS
KOB 1. HaxoxaeHue mionianen 1*
BHeayauTopHasi caMOCTOsITe/IbHAsi Pab0Ta CTY/IeHTOB: 2
P3.360p BaﬂaHHﬁI BIIMCAHHBIC U OMMMCAHHBIC MHOT'OTPAaHHHUKH
Tema 9.5. Coaeprxkanue y4eOHOro MaTepuaJa
[TpaBunbHBIE MHOTOrpaH- | [ToHsATHE MPaBHILHOTO MHOTOTpaHHKKA. CBOWMCTBA MPaBMIILHBIX MHOTOTPaHHU- 3

HUKHU

KOB

IIpakTuyeckue 3aHATHS
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\ Brimonnenue yeprexeit MHororpanaukoB B Kommac-3D

1*

Pasnen 10. MuoxecTBa. DneMeHTHI TeOpuu rpadon

10/1*

Tema 10.1.
MHuoxkectBa. Onepauuu ¢
MHOKECTBAMU

Coaep:xanue y4eOHOro MaTepuaJia

[Tonsitue MuoxectBa. [loamuoxkectBo. Onepaliu ¢ MHOKECTBaAMHU

Tema 10.2.
I'pads

Conep:kanue y4e0HOTr0 MaTepuaJa

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

IIpakTHyeckue 3aHATHS

1. HaxoxieHrne KpaTJailiero myTH, HCIOIb3ysl TeopHio rpados

1*

OK-01, OK-02

Paznen 11. [IpousBogHas u

€€ MPUMEHEHNE

40/3*

Tema 11.1.
[IpownsBoaHas

Coaep:xxanue yueOHOro MaTepuaJia

OmnpeneneHne YMCIOBOM MOCIEI0BATEIBHOCTH U CIIOCOOHI ee 3aaanusi. CBOii-
CTBa YUCIIOBBIX IOCIeA0BaTeabHocTel. Onpeenenue npeeiia nociaea0Ba-
TeNBHOCTU. Brrancnenne npeaenos nocienoarenbHocTed. [penen GpyHkimm
Ha OeckonewyHocTH. Ilpenen pynkuuu B Touke. [lpupammenue aprymenra. [Ipu-
pamenue GyHKIHMH. 3a1a4u, TPUBOASIIIE K MOHATHIO Pou3BOgHOU. Ompene-
JIEHHE POU3BOIHON. AJITOPUTM OTBICKAaHUS Npon3BoAHON. Dopmyisl audde-
penmmupoBanus. [IpaBuna nuddepenmpoanus. OnpeeneHue CIoKHON QyHK-
uuu. [IponsBonHas Tpuronomerpuueckux GyHkiui. IlponsBoaHas cinoxHoM
¢ynkuuu. [Tonstue HenpepbiBHON pyHKIMK. CBOICTBA HEMIPEPHIBHOU (PYHK-
1uu. CBsI3b MEX1Y HENIPEPBIBHOCTHIO U MU (HEepeHIUpyeMOCTbIO (DYHKINH B
TOUYKe. AJITOPUTM pEllIEHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB

15

Tema 11.2.

®u3n4ecKuil ¥ TEOMETPH-
YECKHUU CMBICI IIPOU3BOJI-
HOM

Coaep:xanue yueOHOro MaTepuaJia

I'eomeTprueckuii CMbICI MIPOU3BOAHON (QYHKIIMH — YTIIOBOM KO3(DPUIMEHT Ka-
caTenbHOH K rpaduKy QyHKLIMHU B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduky
GyHKIMU. AITOPUTM COCTABJIEHUSI YpPaBHEHUS KacaTelbHOM K rpaduKy QyHK-
1 y=f(x). ®usudeckuii (MEXaHUYECKU) CMBICI MMPOU3BOIHON — MTHOBEHHAs
CKOpPOCTh B MOMEHT BpeMeHH t: v = S' (1)

IIpakTHYecKHe 3aHATHA

1. Haxox/1eHre CKOPOCTH ABUKEHUS, YCKOPEHHsI, JIIMHBI TOPMO3HOT'O IIyTH

1*

2. OnpeneneHue pacxoia MaTepuasIoB

1*

BHeaynuTopHasi camocTosITeIbHAs1 pad0Ta CTYAEHTOB:
IIpuMeHeHre 3HaHUH 0 IPOM3BOAHON K PELIEHUIO 33]1a4 U3 MEXAHHUKU U JIEKTPOTEX-
HUKHU

Tema 11.3.
[IpumeHeHne npoun3Bo-
HOHU K HCCIEI0BAHUIO

Coaep:xxanue yueOHOro MaTepuaJia

Bospacranne u yosiBanue (GyHKIIUHA, COOTBETCTBUE BO3pACTaHUS U yOBIBAHUS
(GyHKUMHU 3HAKY MPOU3BOIHON. [ToHATHE MPOM3BOIHON BBICHIETO MOPSAKA, CO-

15

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

OTBETCTBHE 3HAKa BTOPOU MPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKITIH
Ha OTPC3KC. 3a;[aq1/1 Ha MaKCUMYM U MUHUMYM. Iloustue ACUMIITOTHI, CHOCOGBI
UX OTpe/IeICHUs. AJITOPUTM HCCIIEIOBaHUS (PYHKIIUU M TOCTPOSHHUSI ee rpadu-
Ka ¢ IOMOIIIBbIO TPOU3BOAHOM. MccnenoBanne GyHKIIMU HA MOHOTOHHOCTh U
nocrpoeHue rpapukoB. HaxoxaeHne HanOoOIbIEro 1 HAMMEHBIIETO 3HAYCHUH
GyHKIUH, MOCTpoeHUE rpaUKOB MHOTOYICHOB C HCIIOJIb30BAHUEM alllapara
MaTeMaTHYECKOro aHAJIN3a

IIpakTHyeckue 3aHATHS

1. Pemienue 3a1a4 Ha ONTUMU3ALIMIO 1*
KoHTposibHbIEe padoThI
1. [IpousBogHas 1
BHaeayauTopHasi camocTosiTeIbHAs pa00Ta CTY/AEHTOB: 2
Pa306op 3amau Ha ncciaeoBaHne (QYHKITHMA
Paznen 12. Tena BparieHus 20/2* | OK-01, OK-02, OK-03
Tema 12.1. Coaep:xanue yueOHOro MaTepuaJia [1K-4.2.
Hunuuap Hununanap u ero snemenTsl. Ceuenne nUanMHApa (MapajjiesibHOE OCHOBAHUIO U 4
ocu). Pa3zBepTka mumHapa
Tema 12.2. Coaep:xanue yueOHOro MaTepuaJia
Konyc Konyc u ero anemenTsl. CeueHue KoHyca (IapajijieibHOe OCHOBAaHHIO U ITPOXO- 5
Jsillee Yepe3 BEpIIMHY ), KOHnYecKue ceueHus. PazsepTka KoHyca
IIpakTHYecKHe 3aHATHS
1. Pacuét BbICOTHI 00BEKTOB KOHMUYECKOW M IMIMHIPUYECKON (POpPMBI 1*
Tema 12.3. Coaep:xaHue y4eOHOro MaTepuaJia
[ap, chepa Hlap u chepa. Bzanmuoe pacnonoxenue cepsl u miockoctd. CeyeHue mapa, 4
cdepbl
Tema 12.4. Coaepxanue y4eOHOIro MaTepuaJa
OO0BEMBI U MIIOLIAAN T10- [Tnomaau moBepxHOCTH Tel BpaimieHuss. O0beM mpu3Msbl U IIMHApa. OTHOIIE- 4
BEPXHOCTEW TeJ BpallleHUs | Hue 00HEMOB ITOJOOHEIX TE.
IIpakTHYecKHe 3aHATHA
1. Beruncnenne o6beMa 1 Macchl 1*
KonTpoJibHbIe padoThI
1. Tena BpauieHus 1
BHeaynuTopHasi camocTosITeIbHAs1 pad0Ta CTYAEHTOB: 2
CroxHble Tena U uX 00bEMBI (pa30op 3a1aHmid)
Paznen 13. [lepBooOpa3Has M MHTETpal 19/1* | OK-01, OK-02, OK-04
Tema 13.1. Coaepixanue yueOHOIro MaTepuasia [1K-4.2.
[TepBooOpasnas 3ajaya 0 BOCCTAHOBJICHMH 3aKOHA JIBUXKEHUS 110 U3BECTHOU CKopocTH. [loHs- 4
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THE HHTETprpoBaHus. O3HAKOMIICHHE C TTIOHATUEM MHTETpajia U IEPBOOOPa3HOI
s Gysakuun y=f(x). Pemenne 3a1a4 Ha CBs3b EPBOOOPA3HOM U €€ MPOU3BOJI-

HOH, BBIUMCIICHUE TIEPBOOOPa3HOM 1 NaHHO GyHKiuK. Tadmuia popMyn s
HaXO0XJICHUS NTepBO0Opa3HbIX. M3ydueHne mpaBuiia BEIYMCICHHSI IEPBOOOPA3HOU

Tema 13.2.
[1momaas KpUBOJIMHEHHOM
Tpanenuu

Coaep:xxanue y4eOHOro MaTepuaJia

3azayu, IPUBOAAIIMUE K TIOHATUIO OIPEECIICHHOTO UHTErpajia — O BHIYMCICHUU
IIJIOIIAAM KPUBOJIMHENHOM Tpalleliuy, O IepeMelieHnH ToUku. [1onsaTue onpe-

nenéHHoro uHrerpana. I'eomerpuueckuil 1 GU3NYECKUl CMBICI OIIPEEIIEHHO- >
ro uarerpana. ®opmyna Hetorona— JleiibHuma

Tema 13.3. Conep:kanue y4e0HOT0 MaTepHuaJia

Heonpenenenusiii unTe- [IonsiTHE HEONIPENEIEHHOTO NHTErpalla 2

rpan

Tema 13.4. Coaep:xaHue y4eOHOro MaTepuaJia

OnpenencHublii nHTErpan | 'eoMeTpUYECKHIA CMBICI ONPEICICHHOTO HHTErpaja 7
IIpakTHyeckue 3aHATHSA
1. HaxoxieHne KoJIM4ecTBa TEIJIOTHI, BBIACIAEMOE IEPEMEHHBIM CUHY COU- 1%
JAJIbHBIM TOKOM
BHeayauTopHasi caMOCTOsITe/IbHASI Pa00Ta CTY/IEHTOB: 5
[IpuMeHeHne HHTErpaia IIsl HaX0KIeHUS 00bEMOB Tel (PEIICHHE 3a/1a4)

Paznen 14. DnemMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEpOSITHOCTEH 24/2* | OK-01, OK-04, OK-05

Tema 14.1. Copep:xanue yueOHOr0 MaTepHaja ITK-4.2.

OcHoBHbIE IOHATHSA KOM- | [lepecTaHOBKH, pa3MeIeHHUs], COYSTAHHSI 5

OMHATOPHUKHU IIpakTHyeckue 3aHATHSA
1. DneMeHTHl KOMOMHATOPUKHU B MPO(ECCHOHATBHOMN NesITEIbHOCTH 1*

Tema 14.2. Coaep:xaHue y4eOHOro MaTepuaJia

BepositHOCT CoBMecTHBIE U HECOBMECTHBIE COOBITUS. TeopemMbl O BEPOSATHOCTH CYyMMBI CO-
ObITHI. YCI0BHAs BEPOATHOCTh. 3aBUCHMbIE M He3aBUCHMbIE cOObITUA. Teope- 5
MBI O BEPOSITHOCTH NPOU3BEICHHSI COOBITUI

Tema 14.3. Coaeprxanue yueOHOro MaTepuaJa

Maremarnueckas cTaTh- Bunsl cnyuaiineix BenmnuuH. OnpeneneHne JUCKPEeTHON CIly4ailHOM BEJIMYUHBI.

CTHKa 3aKoH pacnpeesieHus JUCKPETHOM CcllydailHOM Benn4uHbI. Ee uncnoBble xa- 4
pakrepructuku. Bapnanuonssiii psa. [lomuron wactor u ructorpamma. Cratu-
CTHYECKHE XapaKTePUCTUKH psijia HAaOIr01aeMbIX JAaHHbIX

Tema 14.4. Coaep:xaHue y4eOHOro MaTepuaJia

I'paduueckoe npencras- Ilepuynas 00paboTKa CTATUCTUUECKUX JaHHBIX. [ paduyeckoe Ux npencras- 4

JICHHUEC JAHHBbIX

nenne. Haxoxxaenne cpeTHIX XapakTEPUCTHK, HAOJII01aeMbIX JTaHHBIX

IIpakTHYecKHe 3aHATHSA
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1. AHaJIM3 TaHHBIX OPEANPHUATHS, COCTABICHUE TaOJIUIl U JUarpaMM

1*

Tema 14.5.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Pewienne BeposATHOCTHBIX

OnemeHTs KOMOMHaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. ClIOKEHUE U

Y CTaTUCTUYECKHUX 3a]1a4 YMHOXEHHUE BEPOATHOCTEN 3
KonTpoJibHbIe padoThl
1. Teopust BeposiTHOCTEM 1
Pa3nen 15. YpaBHeHHs U HEPABEHCTBA 20 OK-01, OK-04, OK-03
Tema 15.1. Conep:kanue y4e0HOTr0 MaTepuaJia
VYpaBHEeHUs U HEPABEHCTBA | PaBHOCHMIIBHOCTD ypaBHEHUH U HEepaBeHCTB. OCHOBHBIE TEOPEMBI O PAaBHOCHIIb-
C MOJyJIEM HBIX MEpexo/ax B ypaBHEHUAX U HepaBeHcTBax. OOIue METOJbl pelIeHUS
YpaBHEHHIA: TIepexX0]] OT PaBeHCTBA (PYHKIMN K PAaBEHCTBY apryMEHTOB JJISI MO-
HOTOHHBIX (PYHKIIHI, METOJ pa3NiOKEeHUsI HA MHOXKMTEJIH, METOJl BBEJIEHUSI HO-
BOM nepeMeHHON. OO0IIMe METOIbl PEIICHHS] HEPABEHCTB: MEPEX0/ OT CpaBHE- 8
HUS 3HaYeHUHN QYHKIUI K CPAaBHEHHIO 3HAYCHHUI apryMEHTOB IS MOHOTOHHBIX
¢byHKUMA, MeTo HHTEpBaJIOB. [ paduueckuii MeTo peleHusl ypaBHEHUN U He-
paBeHcTB. [IpocTeiiimne ypaBHEHHs M HepaBeHCTBa ¢ moayiem. lIpumenenue
PABHOCUJIBHBIX IIEPEXO/0B B ONPEICIICHHBIX TUIIAX YPAaBHEHUHW U HEPABEHCTB C
MOAYJIEM
BHeayauTopHasi camocTosiTeJIbHAsI padoTa CTyJIeHTOB: )
HepacnpoctpanéHHble METOBI PELIeHHs] ypaBHEHUI (TpUMepsl, pa30op 3agaHui)
Tema 15.2. Coaep:xaHue y4eOHOro MaTepuaJia
YpaBHeHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ apaMmeTpoM. [IpocTeiiiine ypaBHEHUSI M HEpaBEHCTBA C Mapa- 10
C IapamMeTpoM METPOM.
KonTpoJibHbIe padoThI
1. UToroBasi KOHTpoJIbHasi paboTa 2
KoncyabTanun 3
IIpome:kyTOYHAs aTTecTALMS B BU/Ie JK3aMeHA 3
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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 npoOkoBasi/Jlocka MarHUTHO-MapKepHas

Cuctema (ycTpOoHCTBO) AJ1s1 3aTEMHEHUSI OKOH

Cron yyeHHUYEeCKuUl, peryJIupyeMblii IO BHICOTE

Cryn yuyeHH4YeCKHi, peryJIMpyeMBbIi IO BBICOTE

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

Texnuueckue cpeacraa

OcHoBHoOe 000py10BaHNE

1.

2.
3.
4

CereBoit GpUIBTP
JlokyMeHT-Kkamepa
MHoroyHKIIMOHATBHOE YCTPONCTBO/TIPUHTED
WNHTepakTUBHBIN MPOTpaMMHO-ANIAPATHBIA KOMILIEKC MOOWMIIBHBIN HIIA CTAIMOHAPHBIHA
(mporpammHoOe obecrieueHre, IpoeKTop, KperjeHnue B KoMIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPaKTUBHOM TO0CKOH (MMporpaMMHoe obecreueHue, NpoeKTop, KperieHue B
KOMIUIEKTE)/MHTEPaKTHBHOM MaHes b0 (MpOrpaMMHOE 00ECIIEUeHHE B KOMILJIEKTE)
[TepcoHanbHBIN KOMITBIOTEP C Mepudepreit/HoyTOyK (JIMIIEH3NOHHOE TPOrpaMMHOE oOec-
nevyeHure, 00pa3oBaTeNbHbIN KOHTEHT U CUCTEMA 3alllUThl OT BPEAOHOCHOW HMH(OpMaIui,
nmporpaMMHoOe oOecrieueHue sl nudpoBoil JadOpaTOpUH, ¢ BO3MOXKHOCTHIO OHJIAIH-
ompoca)

JIeKTPOHHBbIE CPeACTBA 00yYeHUs

OcHoBHoOe 000py10BaHHE

1.

w

DneKTpoHHbIE cpefcTBa o0yueHus/MaTepakTuBHbIe TOCOOMS/OHIaltH-KypCHI (110 Tpe-
METHOM 00J1acTH)
KomriekT yue6HbIx BuAeoGUIbsMoB (M0 mpeIMeTHOM 00nacTu)
KomriekT uepTexxHOro 060py/10BaHUS U MPUCTIOCOOTIECHUI
[TnaHmeTHbI KOMIBIOTEp (IMLIEH3MOHHOE MPOTrpaMMHOE oOecriedeHrne, 00pa30BaTEeIbHBIN
KOHTEHT, CUCTEMAa 3alllUThl OT BPeIOHOCHON MH(OPMALINN)
Hudposas nadopaTopus 1 yUSHHUKA
JleMOHCTPpaMOHHbIE Y4eOHO-HATJISIIHbIEe II0COOH S

OcHoBHOeE 000py/10BaHMe

1.
2.

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

OcHoBHas iuTEpaTypa
1. AnreOpa u Hayana matematuyeckoro ananuzal( kinacc. Mep3nsk A.T'., HomupoBckuii
H.A., TlonsixoB B.M. — "IIpoceemienne", 2024 rox
2. Anre6pa u Havana MmaTemaTudeckoro ananuzall kimacc. Mepsnsk A.I'., Homuposckuit
H.A., TlonsixkoB B.M. — "IIpocBemenne", 2024 rox
3. 'eomerpus 10 — 11 xmacc: 6a3oBbiii U yrayOneHHbld ypoBHU. ATaHacsH JI.C., ByTy30B
B.®., Kagomues C.b. — "IIpocBemenue", 2023 rox

JlonmoiHUTEIbHASA JTUTEPATYypa
1. bammmakoB M. M. Maremartrka: yaeOHUK IS CTY/A. YIPEKACHUHN cpe. mpod. oOpa3oBaHusI.
— M., 2018.
2. bammvakoB M. M. Matemaruka. 3amaqnuk: y4e0. mocoOue i CTYH. YUPSKISHUH Cpej.
npod. oOpazoBanust. — M., 2018.

JluaaKkTHYeCKUe NOCOOUS M CIPABOYHBIE MAaTEePUAJIbI
1. bammakoB M. . MaTtematuka: KH. JIJIsl TpenogaBaTelisi: MeToa. nmocooue. — M., 2014

JJIeKTPOHHBbIE 00pa30BaTeIbHbIE PeCypChI

TpeOoBaHus K Megaroru4eCKuM padoTHUKAM

Briciiee npodeccruonanbHoe o0pa3oBaHne WM cpeaHee MpodeccuoHaIbHoe 00pa3oBaHue
M0 HaIpaBJICHHUIO MOATroTOoBKK "OOpa3oBaHue u neAaroruka’ win B 00JacTH, COOTBETCTBYIOIECH
MpernoaBaeMoMy TIpenMery, 0e3 mpeabsiBieHus TpeOoBaHUN K CTaxy paboThl OO BbICIIEE
npodeccuoHaibHOe 00pa3oBaHUE WM cpeaHee MpodeccuoHanibHOE 00pa3oBaHWE U JIOMOJIHH-
TeNbHOE MpodeccHoHaIbHOE 00pa30BaHKe MO HANPABICHUIO JEATEIHHOCTH B 00pa30BaTEIbHOM
yupeXJIeHnU 0e3 peIbsBIeHUs TPeOOBAaHUM K CTaXy pabOTHI.
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7. KOHTpOHL H OLICHKA PpEe3yJIbTATOB 0CBOCHUS oﬁmeoﬁpasoBaTenbﬂoro yqe6H0r0 npeamera

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

naja.

Oo6mue / npoeccnonab-
Hbl€ KOMIETEHIINT

Pa3pnen / Ne ypoka

Ilemaroruvyeckmne T€XHOJIOTMH / AKTUB-
HbIe (DOPMBI 1 METObI 00yYeHUsI

T oeHOYHBIX MEPONIPUATHH

OK 01. BeiOupars cnocoOsl
pelieHus 3amad  mpodeccuo-
HAJIBHON JIESTEIBHOCTH TIPH-
MEHUTEIFHO K  Pa3JIMYHbIM
KOHTEKCTaM

P 1, remsr 1.1.

P 2 temsr 2.1.-2.2.

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

P 4 temn1 4.2.-.4.4.
II-o/c P 4 Temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

IT-o/c P 5 Temnr 5.1.-5.3.
P 6 Temn1 6.2., 6.3., 6.5.
II-o/c P 6 Temn1 6.2., 6.3.
P 7 tema 7.2.

P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

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

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

II-o/c P 11 Temnr 11.2., 11.3.

P 12 temur 12.1.-12.4.

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

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

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

P 15 temur 15.1.-15.2.

Ilenarornyeckue TEXHOJOTHM: JUYHOCT-
HO-OPUEHTUPOBAHHbIE,  HMH()OPMALIMOHHO-
KOMMYHHUKATUBHbBIE TE€XHOJIOTUH, 3JIEMEHTHI
Keiic- TEeXHOJIOTUH, TPOOJIEMHOE O0ydeHHE,
TEXHOJIOTHS] KPUTHUECKOTO MBIIIICHUS], WH-
TErpupOBaHHOE 00yUYeHHE, OMHAPHBINA YPOK.

AKTHBHbIE MeTOJAbl O00yueHHsi: Oecena,
paboTa C TEKCTOM, MEPEKpPEeCTHasi TUCKYC-
cus, MpOOJIeMHAsl JICKIMs, JIeJioBas Wrpa,
pabota B rpyImnmnax.

TectupoBanue

VYcrHblil onpoc
MaremaTuyecKuid JTUKTaHT
Pa3noypoBHeBbIE 3a/1aHUA
Keiic 3aganus
[IpakTuueckas pabora
KonTposabnas padora
@OpoHTANBHBINA ONPOC
Koncnekr
Pedepar
NuauBunyanbHas
pabora
BrinosniHeHUEe 3K3aMEHAIMOHHOTO Te-
cTa

CaMOCTOATCIIbHAA

OK 02. Vcnonb3oBaTh coBpe-
MEHHBIE CpelCTBa IIOMCKa,
aHaJllu3a W  UHTEpIpeTaluu
uHpopManuu, U HHPOpPMAIU-
OHHBIC TEXHOJOIMM Ui BBI-

P 1, remsr 1.1.

P 2 temsr 2.1.-2.2.

II-o/c P 2 Temn1 2.1., 2.2.
P 4 temnr 4.2.-.4.4.
II-o/c P 4 temn1 4.3., 4 4.

Ileparornyeckue TexHosorum: nHpopma-
[IUOHHO-KOMMYHUKATHBHBIE  TEXHOJIOTHH,
9JIEMEHTHI KeHC- TEXHOJIOTHUH, MpoOIeMHOe
oOydeHue, HWHTErpUPOBAHHOE OOyYeHHUE,
OMHAPHBIN YPOK.

TectupoBanue

VYeTHbII onpoc
MareMaTH4eCKUM JUKTAHT
Pa3zHoypoBHEBBIE 3a1aHMS
Keiic 3aganns
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MOJTHEHHST 3a7ad mpodeccro-
HaJIbHOM JIeATEIILHOCTH

P 5 temsr 5.1.-5.3.

IT-o/c P 5 temer 5.1.-5.3.
P 6 Temr1 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 temsr 9.1.-9.5.

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

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

II-o/c P 11 Temnr 11.2., 11.3.

P 12 temur 12.1.-12.4.

II-o/c P 12 Temn1 12.1., 12.4.

P 13 temnr 13.2.-13.4.
II-o/c P 13 13.4.

AKTHBHBIE MeTOJAbl O00yueHHsi: Oecena,
paboTa ¢ TEKCTOM, NEPEKpPECTHasi TUCKYC-
CcHud, Hp06HeMHa$I JICKIIUA, ACJI0Bas Hrpa,
pabora B rpymnmax.

[IpakTruueckas pabota
KonTtponsHas padora
®poHTaTIBHBINA OITPOC
Koncnekr
NunuBuayanbHas
paborta
BrinonHnenue sK3aMEeHAllMOHHOTO Te-
cTa

CaMOCTOATECIIbHAsA

OK 03. IlmanupoBaTh u pea-
JIM30BBIBATh COOCTBEHHOE
npodeccHoHalbHOE ¥ JINY-
HOCTHOE Da3BHUTHE, IMPEIIPH-
HUMATEIbCKYIO JICITEIbHOCTD
B IpodeccuoHanbHON cdepe,

P 5 temsr 5.1.-5.3.

IT-o/c P 5 temnr 5.1.-5.3.
P 6 temn1 6.2., 6.3., 6.5.
II-o/c P 6 Temn1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

Ilenarornyeckne TEXHOJOTMH: JIMYHOCT-
HO-OpUEHTHUPOBaHHbIE,  HWH(OPMALIMOHHO-
KOMMYHHUKATUBHBIE TEXHOJIOTUH, AJIEMEHTHI
Kelc- TEeXHOJIOTUH, MpobiieMHOoe 00ydeHue,
HMHTErpUPOBAHHOE 00yUYEHHUE.

VYeTHBII onpoc
MaremaTuyecKui JUKTaHT
Pa3zHoypoBHEBBIE 3a1aHNS
[IpakTuueckas pabora
KonTponbHas padora
OpOHTAIBHBIN OIIPOC

ucnoip3oBate 3HaHUS 1o ¢u- | I-o/c P 9 temsr 9.3.-9.5. AKTHBHBIe MeToAbl o00yueHmsi: Oecena, | Koncnekr

HAHCOBOW I'paMOTHOCTH B pa3- | P 11 temsr 11.2., 11.3. paboTa ¢ TEeKCTOM, INepeKkpecTHas Ouckyc- | Pedepar

TUYHBIX KU3HEeHHBIX cutyanus | Il-o/c P 11 temsr 11.2., 11.3. cusi, MpoOJieMHAast JIEKIWsA, JejoBas urpa, | UHauBuayanbHass CcaMOCTOSITEIbHAS
P 15 remsnr 15.1.-15.2. pa0oTa B rpymnnax. pabota

OK 04. OddextuBHo B3aumo- | P 1, Temsr 1.1. IMenaroruueckue texHosorum: uHdopma- | TectupoBaHue

ﬂeﬁCTBOBaTB u pa60TaTL B
KOJIJICKTUBC 1 KOMaH/AC

P 3 tema 3.1.

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

P11 Temer 11.2.,11.3.

LIUOHHO-KOMMYHUKATHBHbIE  TEXHOJIOTHUH,
JJIEMEHTHI Keiic- TEeXHOJIOTHH, MpoOIeMHOoe
o0yuyeHHe,  TEXHOJIOTUS  KPUTHUYECKOTO
MBIIIUIEHUS,, HHTETPHUPOBAHHOE OOy4YeHHE,
OMHAPHBII YPOK.

MaremaTtudeckuii JUKTAHT
Pa3zHoypoBHEBBIE 3a1aHUS
Keiic 3amanms
[IpakTuueckas pabora
KonTpomnpHas pabota

M-o/c P 11 temsr 11.2., 11.3. Pedepar

P 13 temsr 13.2.-13.4. AKTHBHbIE MeTOJAbl O00yueHHusi: Oecena,

II-o/c P 13 13.4. MEepEeKpPECTHAs JUCKYCCUs, JeJoBasg Wrpa,

P 15 remsnr 15.1.-15.2. paboTa B rpymnmnax.
OK 05. OcymectBusats ycr- | P 1, Temsr 1.1. Ileparornyeckue TEXHOJIOTMM: JIMYHOCT- | TectupoBaHue
HYI0O U THUCBbMEHHYIO KoMMy- | P 4 temsi 4.2.-.4.4. HO-OPUEHTUPOBAHHbIE,  MH()OPMALIMOHHO- | Y CTHBIN ONpoC

HHUKALMK0 Ha TOCYJIAapCTBEH-

II-o/c P 4 temn1 4.3., 4 4.

KOMMYHHKATHUBHBIC TCXHOJIOTHWH, 3JICMCHTLIL

Maremarudyeckuii TUKTAHT
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HOM sa3bIke Poccuiickoit @ene-
pauMd ¢ yd4eToM OCOOEHHO-
CTEH COITMATBHOTO M KYJIBTYpP-
HOTO KOHTEKCTa

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

P 14 tema 14.1., 14.3.

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

Kewc- TEXHOJIOTHH, TCEXHOJOIUA KPHUTHYC-
CKOI'O MBIIIJICHUA.

AKTHBHBIE MeTOJAbl 00y4deHusi: Oecena,
paboTa C TEKCTOM, MEepeKpecTHas IUCKYC-
cusi, MpoOJieMHAasl JICKIMs, JeJoBas Wrpa,
paboTa B rpymnmax.

[IpakTruueckas pabota
KonTtponsHas padora
®poHTaTIBHBINA OITPOC
Koncnekr

Pedepar

IIK 4.2. IIpon3BoauTh TEXHO-
JIOTHYECKUE pacy€Thl Ha OCHO-
BE€ HOPMAaTHBOB TEXHOJOTHMYE-
CKUX PEXKUMOB, TPYAOBBIX H
MaTepUaIbHBIX 3aTpaT.

P 4 temn1 4.2.-.4.4.
II-o/c P 4 Temn1 4.3., 4 .4.
P 5 temsr 5.1.-5.3.

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

P 9 temsr 9.1.-9.5.

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

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

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

P 12 temer 12.1.-12.4.

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

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

II-o/c P 14 Temn1 14.1., 14.4.

P 15 temur 15.1.-15.2.

I[lenarornyeckue TEXHOJOTHM: JUYHOCT-
HO-OPUEHTUPOBAHHbIE,  HMH()OPMALIMOHHO-
KOMMYHHUKATUBHBIE TEXHOJIOTUH, JIEMEHTHI
Keiic- TEeXHOJIOTUH, TPOOJIEMHOE O0ydeHHE,
TEXHOJIOTHSI KPUTHUECKOTO MBIIIICHUS], WH-
TErpupoOBaHHOE 00yUYeHHE, OMHAPHBINA YPOK.

AKTHBHbIE MeTOJAbl 00yueHHusi: Oecena,
paboTa ¢ TEKCTOM, MEPEKpPECTHasi TUCKYC-
cus, MpoOJIeMHAsl JICKIMs, JeJioBas Wrpa,
pabota B rpymnmax.

VYeTHbII onpoc
Pa3noypoBHeBbIE 3a/1aHUA
Keiic 3ananus
[IpakTuueckas pabora
KonTposabnas padora
OpoHTANBHBINA ONPOC
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