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1. lHosicHUTEJLHASA 3aAIIUCKA

[Iporpamma o6mieoOpa3zoBarenbHoro ydyeO6Horo mnpenmera OVIL03.Y Maremaruka
yrayOJneHHbI YpOBEHb MpeAHa3HayeHa i U3ydeHHss MaTeMaTUKu B NPOPECCHOHATBHBIX
0o0pa30BaTEeNbHBIX OpraHU3alMAX, pEATM3YIOIUX O00pa30BaTEIbHYI0 MPOTpamMMy CpPEIHEro
oOmiero obpazoBaHus B Mpejesiax OCBOCHHsS OCHOBHOW MpogecCHOHANBbHOM 00pa3zoBaTeIbHON
nporpammbl  (OIIOIT) CIIO nHa 06a3e OCHOBHOro OOIIEro OOpa3oBaHUS MPHU MMOATOTOBKE
KBaIU(UIMPOBAHHBIX pabouux U ciyxamux no mpodeccun 23.01.06 MamiMHUCT JOPOKHBIX U
CTPOUTEIbHBIX MAIIVH.

[MporpamMma 1o Maremaruke (yriyOJeHHBIH YpPOBEHb) Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi pa3paboraHa Ha ocHOBe denepasbHOr0 TOCYAapCTBEHHOT0 OO0pa30BaTEIbHOIO
CTaHaapTa cpenHero oOmiero oOpa3zoBanus (mpuka3 MuHUCTEpCTBa OOpa3oBaHUS U HAYKH
Poccuiickoit ®enepanmu ot 17.05.2012 Ne 413 B pen. ot 12.08.2022), denepanbHOi
o0pa30BaTeIbHOM MpOrpaMMoi cpeaHero ooumero obpas3oBaHus (mpuka3 MUHIPOCBEIIEHUS
Poccum ot 23.11.2022 Ne 1014) u ®I'OC CIIO no npodeccun 23.01.06 MammHUCT TOPOKHBIX U
CTPOUTEIIbHBIX MAIIVH.

VYyeOnbrii npeamer MaTemaTHka BXOIUT B 0011€00pa30BaTEIbHBIA LUK, TOAIMKIT
o0s3aTeNbHbIe YUeOHbIE IPEIMEThI U YUTAETCS Ha IIEPBOM Kypce 00yUYeHHUsI.

B snoxy mudpoBoii Tpanchopmanmn Beex cep uenoBeueckon 1eaTeIbHOCTH HEBO3MOXKHO
CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3 XOpolleld MaTeMaTH4eCKOW MOJITOTOBKH.
D10 O00YyCIOBJIEHO TEM, YTO B HAIlM JHU PACTET YUCIO CHEUUATbHOCTEH, CBS3aHHBIX C
HEMOCPEJCTBEHHbIM NPUMEHEHHEM MaTeMaTHKU: U B cdepe SKOHOMHUKH, U B OH3HeEce, U B
TEXHOJIOTUYECKUX O00NacTaX, M Jdaxe B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr
o0OydJarmuxcs, Ui KOTOPhIX MaTeMaThKa CTAHOBUTCS 3HAYUMBIM TMPEAMETOM, (PyHIaMEHTOM
oOpa3oBaHus, CYIIECTBEHHO pacluupsiercs. B Hero BXOIAT He TOJbKO oOydarouuecs,
TUTAHUPYIOIINE 3aHUMAThCSI TBOPUECKON U MCCIIEIOBATEIbCKOM paboTON B 00JIACTH MAaTeMAaTHUKH,
nH(MOPMATUKH, PUUKH, SKOHOMHUKHU U B IPYTUX 00IACTIX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JIJIs
MCIIOJIb30BaHMSI B MPO(ECCUsix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknaaHas 3HAUMMOCTh MAaTEMaTHKH OOYCJIOBJIEHA TeM, YTO €€ MPEAMETOM SBISIOTCS
byHIaMeHTaJIbHBIE CTPYKTYphl Hamiero Mupa. be3 KOHKPETHBIX MaTeMaTH4YeCKHX 3HaHUMN
3aTpyIHEHO IMOHMMAaHWE NPHUHIMIIOB YCTPOMCTBA M MCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCHPUSITHE M HHTEpIpeTalusl pa3HOOOpa3HOW COLUANIbHOM, SKOHOMHUYECKOH, MOJUTUYECKOM
uHpopmanmu, ManodppeKTUBHA MOBCETHEBHAS MTPAKTUYECKas AeATEIBHOCTh. Bo MHOTHX cdepax
npo(eCCHOHANBHON AESITEIbHOCTH TPeOYIOTCS YMEHHUS BBINOJHATH Pacdy€Thl, COCTAaBIATH
QITOPUTMBI, MPUMEHATH (OPMYJbl, MPOBOAUTH T€OMETPUYECKUE H3MEPEHUsT U TOCTPOCHMS,
YUTaTh, 00pabaThIBATh, WHTEPHPETUPOBATh M MPEACTABISATH HH(POPMALMIO B BHUAE TaOJIMII,
ArarpaMM U rpauKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIIy4alHbIX COOBITHI.

OOyuenne wMaTemMaTuke MJaéT BO3MOXKHOCTH pa3BHBATh Yy OOyYalOmUXCAd TOYHYIO,
palMoOHANbHYI0 U MH(OPMATUBHYIO peyb, YMEHHE OTOMpaTh HauboJiee MOAXOMASIINE S3bIKOBbIE,
CHUMBOJIMYECKHE, TpaduiecKre CpeAcTBa JUIsl BBIPAKEHUS CYXICHHM H HAIJSAIHOTO HX
MIpEICTaBIECHUS.

[IpuoputeTHBIMU yensamu 00yUeHUsI MaTeMaTHKE Ha YITyOJIC€HHOM YpOBHE SIBIISIOTCS:

— (QopmupoBaHHe I[EHTpPAJIbHBIX MAaTEMAaTUYECKUX MOHATHUH  (YMCIIO, BEIUYMHA,
reomeTpuueckas (Gurypa, mnepeMeHHas, BEpOATHOCTh, (PYHKIHMS, NPOU3BOJHAS, HHTETPAN),
00EeCTeunBaIOUINX IMPEEMCTBEHHOCTh M IEPCIEKTHUBHOCTh MAaTEMAaTUYECKOro OOpa30BaHUs
o0ydJaronumxcs;

— MOABEACHHE O0YYaIOLIUXCsl Ha JIOCTYITHOM JJII HUX YPOBHE K OCO3HaHHUIO B3aMMOCBSI3U
MaTeMAaTUKH W OKPYXKAIOIIETO MHpa, MOHMMAHMWI0O MAaTEMAaTHKH KaK YacTH OOIIeH KyJIbTyphl
YeJI0BEYECTBA;

— pa3BUTHE  MHTEIUIEKTyaIbHBIX M  TBOPYECKHX  CHOCOOHOCTEH  0OydYaromumxcs,
[I0O3HABATEJIIbHOW aKTUBHOCTH, UCCIIEIOBATEIIBCKUX YMEHHM, KPpUTUYHOCTHA MBIIUICHHS], UHTEpeca




K U3yUYEHUIO0 MaTEMATHKH;

— (¢opMupoBaHne  (QYHKIMOHAJIBHOM  MAaTEMAaTWUYECKOW  TPAaMOTHOCTH:  yMEHHUS
pacro3HaBaTh MaTEMaTHYECKUE ACHEKThl B PEaJbHBIX )KM3HEHHBIX CUTYaLUAX U MPHU U3yUYEHHUU
JIPYTUX y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, PopMyInpoBaTh
UX Ha $3bIKE MaTeMAaTUKH U CO3JaBaTh MaTEMaTUYECKHUE MOJENH, NPHUMEHSITb OCBOEHHBIN
MaTeMaTU4YeCKU anmapar Juis pelieHusl IPaKTUKO-OpUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh
Y OLICHUBATh MOJyYE€HHbIE PE3YJIbTATHL.

B coorBerctBUM ¢ ®I'OC COO maTemaTuka sBIseTCS 00s3aTeIbHBIM IPEIMETOM Ha
JAHHOM ypoBHe oOpazoBaHus. I[Iporpammoii mo maremMaTuke NpeayCcMaTpUBaeTCs H3ydEeHHE
yuebHoro mpeamera «MaTemaTtuka» B paMmMKax TpEX y4eOHBIX KypcoB: «AinreOpa M Hauana
MaTeMaTHYECKOro aHanu3a», «['eomerpus», «BeposTHOCTh U CTATUCTHUKAY.

IIponucvieaem npoekmmyto desamenbHOCMb, MEOpUECKUe pabomsl U m.o.

O0beMm 00mIe00pa3oBaTe/IbHOTO Y4eOHOr0 mpeaMera
U BUIbI Y4eOHOH padoThI:

Buj yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMeTa 336
BT. 4.
1. OcHoBHOE conepkaHue 292
BT. 4.
TEOpEeTHUECKOe 00yUueHune 287
MPAKTUYECKHUE 3aHSITUS 3)
CamocrosTenbHas pabora 12
2. IlpodeccuoHanbHO OPUEHTHPOBAHHOE COJICPKAHNE 26
BT. 4.
TeopeTudecKkoe o0ydeHne -
MPAKTUYECKHUE 3aHSITUS 26
Koncynpranuu 3
IIpome:xkyTouHasi aTTecTalusi Mo cemecTpam (I cemecmp — KOHMPObHAA 2/3
paboma, 2 cemecmp — HK3AMeH)




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

Kon u Ils1anupyeMble pe3yJibTaThl OCBOCHHUS MpeMeTa

HAMMEHOBaHUe

bopmupyembIx JIMYHOCTHBIE, MeTaNpeIMeTHbIe IIpenmeTHbIE

KOMIIETEHIIMH
OK 01 - TOTOBHOCTB K TPYZy, OCO3HaHHE ICHHOCTH MacTepCTBa, TPYHOII00He; I1P6 1 BnameTs MeTO#AMM JIOKA3aTeNIbLCTB, alTOPUTMAMHU PENICHHS 3a1a4; yMeHUE (OpMyIUpOBaTh
BBI6I/IpaTI) CITIOCOOBI peuIeHus - TOTOBHOCTHh K aKTUBHOM JACATCIIBHOCTHU TEXHOJIOTHYECKOH U COL[I/IEU'IBHOﬁ OIIpeACICHNsA, aKCUOMBI U TEOPEMBI, MPUMEHATH HX, IMPOBOAUTH AOKa3aTCJIbHBIC PACCYKICHHUS B
3aga4 HpO(i)eCCPIOHaJ'IBHOfI HanpaBJICHHOCTH, CIIOCOOHOCTE WHUIIUUPOBATD, MJIaHUPOBATh u XOZ€ peUICHHUS 3a/1aY;
JACATCIIBHOCTHU CaMOCTOSATEIIbHO BBINIOJIHATE TaKYIO NE€ATCIBHOCTD, IPe 4 YMETL ONEPpUPOBATH TMMOHATUSIMMU: q)yHKHI/Iﬂ, HENpEPbIBHAA (1)yHKL[I/I$I, IpousBoOHasd,
IIPUMEHUTEIILHO K | - HHTepeC K Pa3IHyYHbIM chepaM mpohecCHOHATBHOMN eI TebHOCTH, nepBooOpa3Has, ONPEACICHHBIM HWHTErpaj; yMEThb HAXOAUTh IPOU3BOJHBIC AIEMEHTAPHBIX

Pa3JINYHBIM KOHTEKCTaM

OBnageHne yHHBEPCAIbHBIME y4eOHBIMH [I03HABATEIbHBIMU JEHCTBUSIMU:
a) 0a3oBble JIOrHYeCKHe AeiiCTBUS:
- CaMOCTOSITENIBHO  (OPMYJIUPOBATH U
paccMaTpHuBaTh €¢ BCECTOPOHHE;
- yCTaHaBJIMBAaTh CYIICCTBCHHBIN MPU3HAK WA OCHOBAHWS U1 CPaBHCHHS,
KJIacCU(PUKAIIUK U 0000IICHUS;
- ONpENCIATh LENU NEITEIBHOCTH, 33JaBaTh MapaMETPbl W KPUTCPUH HX
JOCTHKSHUS,
- BBUIBIYITh 3aKOHOMEPHOCTH H TPOTHBOPEYHsI B PAcCMaTPHBACMBIX
SIBJICHUSX;
- BHOCHTh KOPPEKTHUBBI B JESITEIbHOCTb, OICHHBAaTh COOTBETCTBHE
Pe3yIBTATOB IIEJISIM, OIICHUBATh PUCKH MOCICCTBUII NESITENEHOCTH,
- pa3BUBATh KPEATHBHOE MBINUICHHUE TIPH PEIICHUH KHU3HEHHBIX MPOOIIeM
0) 0a3oBbIe HCC/IEN0BaTEIbCKUE IeCTBHUSI:
- BHAaIeTh HAaBBIKAMH  Y4eOHO-HMCCIICMOBATEILCKOW U
JeSATeNbHOCTH, HABBIKAMHE Pa3peIIeHus pobem;
- BBUSIBJISATH MPUYIMHHO-CIICICTBEHHBIC  CBS3M M aKTyalH3WPOBATh 3a]ady,
BBIJIBUTATD TUIOTE3y € pelleHHs, HaXOMUTh AapryMEHTBl IS
JIOKA3aTeNIbCTBA CBOHMX YTBEPIKICHHWI, 3a[aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;
- QHAJIM3MPOBATh TMOJyYCHHBIC B XOJC pCIICHHS 3aJauyd PE3yJIbTaThl,
KPUTHUYECKH OIICHHUBATh MX JOCTOBEPHOCTh, MPOTHO3MPOBATh W3MEHEHHE B
HOBBIX YCIIOBHSX;
- YMeTh MEPCHOCUTh 3HAHHUS B MO3HABATEIBHYIO U MPAKTHUCCKYIO 00JIaCTH
JKH3HEESTEIbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;
- BBIJIBUTATh HOBBIC UJICH, MIPEUIAraTh OPUTHHAIBHBIE MOAXO/IbI U PEIICHHUS,
MU CIHOCOOHOCTh HX WCIONBb30BAHHS B II03HABATEIBHOW M COLMAIBHOM
MPaKTHKE

aKTyaJIM3UpoBaTh MpoodIieMy,

MPOEKTHOM

(YHKLMH, UCHIONIB3YSI CIIPABOYHBIC MaTepHalbl; UCCIEIOBATh B MPOCTEHINNX ciydasx (QYHKIUH Ha
MOHOTOHHOCTh, HAaXOJHUTh HAMOOJBIINE M HAMMEHBIINE 3Ha4eHUs (YHKIMH; CTpOUTh Trpaduku
MHOTOWICHOB C HCIOJIb30BAaHUEM allapaTa MaTeMaTHYeCKOTO aHaIM3a; MPUMEHATH MIPOU3BOTHYIO
NP PEIIeHUH 3aa4 Ha ABM)KEHHUE; pelIaTh IIPAKTHKO-OPHEHTHPOBAHHBIE 3aJa4 Ha HaHOOJIbIINE U
HaMMEHBIINE 3HAaUCHNs], Ha HaX0XKACHHE ITyTH, CKOPOCTH M YCKOPSHUS;

IIP6 5 ymers omepupoBaTh NOHATHAMH: panMOHANbHAs (YHKIMS, IOKa3aTeldbHas (QYHKIU,
cTeneHHas (QyHKuus, jorapudmudeckas (QyHKIHA, TPUTOHOMETpPHYECKHE (GYHKLIUH, OOpaTHbBIC
(yHKIIMM; YMEHHE CTPOUTh IpadUKKU U3YYEeHHBIX (YHKIHH, UCIIOJIL30BaTh rpa(GHKH MPH U3YYCHUU
MPOLECCOB M 3aBUCUMOCTEH, NP PEIICHWH 3aJad W3 APYTHX y4eOHBIX MpPeAMETOB M 3aiad U3
peanbHOH XKNU3HH; BEIpaXkaTh (hOPMyIaMHU 3aBUCUMOCTH MEX/y BETHINHAMI;

ITP6 6 ymeTb pemarh TeKCTOBBIC 3aJa4i Pa3HBIX THIIOB (B TOM YHCIIC HA MPOLCHTHI, J0JIH U YacTH,
Ha JBW)XEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HAJIOTH, 3aJadd M3 OOJIaCTH YIIPaBICHUS
JUYHBIMH U CeMeHbIMH ()MHAHCAMH); COCTAaBJATH BBIPAXKEHHS, YPaBHEHWs, HEPAaBEHCTBA M HX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIEN0BATh MOIyYSHHOE PEelIeHHe M OLIEHUBATh IIPaBIOIOI00HOCTD
Ppe3yJIbTaToB,;

IIP6 7 ymerp omepupoBaTh HOHATHSAMH: CpelHee apu(pMETHUECKOe, MeIuaHa, Hauboibpliee U
HaMMEHbIIIee 3HAYCHUS, pa3Max, JUCHEPCHs, CTAaHAApTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKaTh, WHTEPIPETUPOBATh HH(POPMANUIO, MPEACTABICHHYI0 B TaOnumax, Ha AWarpaMmax,
rpadukax, OTPaXKAIOILYI0 CBOMCTBA PEANTbHBIX IPOIECCOB U SABICHHUI; IPEICTaBIsTh HHPOPMALHIO C
MOMOIIBIO TaONWII W JuarpaMM; HCCIEAOBAaTh CTATHCTHYECKHE JaHHBIE, B TOM 4YHCIE C
NpUMEHEeHHeM rpaduuecknx METOI0B U JIEKTPOHHBIX CPEJICTB;

IIP6 8 ymers omepupoBaTh MOHATHSMU: CIy4YalHBIA OMBIT M CIlydalfHOE COOBITHE, BEPOSTHOCTH
CJIy4aifHOTO COOBITHSI; YMEHHUE BEIYHCIISITH BEPOSTHOCTh C MCHONIB30BAaHUEM IpapUIeCKUX METOJIOB;
HNPUMEHSTH (POPMYIIBI CIIOKEHHS M YMHOXKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (aKkThl U (OPMYJIBI
IpU pEeIIeHUH 33/1ad; OIEHHBATh BEPOSTHOCTH PEANBHBIX COOBITHIL; 3HAKOMCTBO CO CIIyYaifHBIMH
BEJIMYMHAMH; YMEHUE NPHUBOJNUTH IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOJHBIX H
0O0IIECTBEHHBIX SBICHUX;

IIP6 9 ymeTs omepupoBaTh HMOHATHSAMHE: TOUYKa, MpsMasi, INIOCKOCTh, MMPOCTPAHCTBO, ABYTPAHHBIH
YroJi, CKpEeIMBAOIINUECA MPAMBIC, MapalJICIbHOCTh U NEPICHAUKYJIAPHOCTD NMPAMBIX U HHOCKOCTeﬁ,
YTOJI MEXAY MPSIMBIMH, YTOJI MEXY IPSIMON U TJIOCKOCTBIO, YTOJI MEX/1Y TUIOCKOCTSIMH, PACCTOSIHHUE
OTTOYKH A0 IUIOCKOCTH, PACCTOAHHUEC MEXKAY MNPAMBIMU, PACCTOAHUEC MEXKAY IJIOCKOCTAMU, YMCHUC
HUCIIOJBb30BAaTh MpU PEHICHHUH 3aa4 HU3YUYCHHbLIC (bal(TbI U TEOpPEMBbI IUIAHUMETPUU; YMCEHHE
OLICHUBATH Pa3Mephl 00BEKTOB OKPYIKAIOIIETO MHPA;

IIP6 10 ymerp omepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTpAaHHHKA, KyO0,
napajuielenunes, Ipu3Ma, TupamMuaa, GuUrypa U IOBEPXHOCTb BpAIISHUs, IIIHHAP, KOHYC, IIap,
cdepa, cedeHHs GUTYPHI BPAIICHHUS, TIOCKOCTh, Kacaromasicst cepsl, MUINHIPa, KOHyCa, IUIOMAab
NOBEPXHOCTH _ NMPaMH[pbl, TPH3MBbL, KOHYyCa, IIMHAPA, IUIOWaab cdepbl, 00beM KyoOa,




MPSIMOYTOJILHOTO TapajuleNienuiesa, MUpaMHIbl, NPU3MbI, LWIMHApA, KOHYyca, IIapa; yMEHue
n300paxaTb MHOTOTPAaHHMKHA M TIOBEPXHOCTH BpAILCHMSA, MX CEYCHUS OT PYKH, C IHOMOUIBIO
YEPTEeKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE pACIO3HAaBaTb CUMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABUIIbHBIC MHOTOTPAaHHUKH;

IIP6 13 ymeTh onepupoBaTh HOHATHAMHE: MPSIMOYTOJIbHAS CHCTEMa KOOPANHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAUHATHI BEKTOPA, CKAJSIPHOE NPOU3BENIEHHE, YTOJl MEXY BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEIICHHE BEKTOpPa HA YHUCJIO; HAXOMUTh C TIOMOIIBI0 H3YyYEHHBIX (HOPMYJT KOOPAWHATHI
CepeuHbI OTPE3Ka, PACCTOSTHUE MEXKTY JIBYMs TOUKaMU;

I[IP6 14 ymers BHIOMpaTh MOIXONAIININ M3YYCHHBIA METOJ JJIS PEIICHUS 3aJadd, Paclo3HaBaTh
MaTeMaTudeckue (akThl U MaTeMaTHYECKUE MOJETH B NMPHUPOAHBIX M OOLIECTBEHHBIX SBICHUAX, B
HUCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MATEMaTUYECKUX OTKPBITHM POCCUUCKOW M MHUPOBOU
MaTeMaTUYeCKON HAyKU;

OK 02 Hcnons3oBars
COBpEMEHHEIE cpencTea
TIOHCKa, aHanmsa u
HHTEPIpETaluy
HHPOPMAIIH, u
HH(POPMALTHOHHEIC
TEXHOJIOTHH JUISl BBIIOJIHEHHS
3a1a4 po¢ecCHOHATBEHOM
JeATeIbHOCTH

B oGnacTy ieHHOCTH HAyYHOTO TIO3HAHMS:

- c(hOpMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO DPa3BUTHSI HAayKH M OOIIECTBEHHOH HPAKTHKH, OCHOBAaHHOTO Ha
JManore KyJibTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
HOJIMKYJIBTYPHOM MHPE;

- COBCPILECHCTBOBAHME SI3bIKOBOH M YMTATEIBCKOH KyJbTYPBI KakK CPEICTBa
B3aMMOJICHCTBHS MEXKIY- YMETh ONECPUPOBATh MOHATHAMHU: TOXAECTBO,
TOXKIECTBEHHOE JIOABMH U MTO3HAHKS MUPA;

- OCO3HAaHHWE LEHHOCTU HAay4YHOH JesATEeIbHOCTH, TOTOBHOCTh OCYILECTBISITH
NPOEKTHYI0O ¥ HCCIIEIOBATENbCKYIO JEATeNbHOCTh HHANBHIYAJIBHO U B
rpymre.

OBnajeHNe YHUBEPCAIbHBIMH YYeOHBIMH IT03HABATEILHBIMU JCHCTBUSIMU:

B) pabdoTta ¢ undopmaunueii:

- BIAJCTh HABBIKAMM MOJy4YeHHS HHGOOPMAIMH U3 HCTOYHMKOB DA3HBIX
THIIOB, CAaMOCTOSITENILHO OCYIIECTBIISATh MOKMCK, aHAIH3, CHCTEMATH3AIMI0 U
MHTEpHpeTaliio HHGOPMAIMU PA3IHYHBIX BUAOB U GOPM MpE/ICTaBICHUS;

- co3jaBaTh TEKCTHl B pa3NUuYHBIX (opMaTax C yd4eToM Ha3HAYeHUs
nHGOpPMalMK ¥ IIEeBOMl ayANTOPUM, BBIOMpAas ONTHUMAJbHYIO (OpMy
NPE/ICTABICHUS U BU3yaIN3allnHy;

- OLICHUBATh JOCTOBEPHOCTH, JISTMTUMHOCTh HH(POPMAIIH, €€ COOTBETCTBHE
MPaBOBBIM H MOPAJIbHO-3THYECKUM HOpMaM;

- HUCIONb30BaTh CpeAcTBA HMH(MOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMH B  PEUICHWM  KOTHUTUBHBIX, = KOMMYHHKaTUBHBIX W
OpraHM3alMOHHBIX 337a4 ¢ COOJIOJeHHeM TpeOOBaHUH 3JPrOHOMHKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBI, PecypcocOepeeHHs, IPaBOBBIX U
ITHYECKHX HOPM, HOPM HH)OPMAIIMOHHOH 6€30MacHOCTH;

- BJIaACTh HaBbIKaAMU pacno3HaBaHUA u 3alIUThI
MH(OPMALMOHHO 0€30MaCHOCTH JINYHOCTH

uHbopMaIuy,

IIP6 5 ymers omepupoBaTh IOHATHAMH: palMOHANbHAs (YHKIMS, ITOKa3aTenbHas (QyHKI,
cTeneHHas (QyHKuus, jorapudmudeckas (QyHKIHS, TPUTOHOMETpPHYECKHe (GYHKLIUH, OOpaTHbBIC
(YHKIMY; yMEHHE CTPOUTH IpaduKd N3yYEeHHBIX (QYHKIMH, UCIONB30BaTh TpadUKH IIPH H3YUCHUH
IIPOLIECCOB M 3aBUCHUMOCTCH, IpU PELICHHU CBOETO MECTa B IOJUKYJIBTYPHOM MHpE; 3ajad U3
JIpYTHX y4eOHBIX IPEIMETOB U 3a7a4 U3 peanbHOH KU3HH;

OK 03 IlnaHupoBath H
peanu3oBEIBaTE COOCTBEHHOE

B obxactu JAYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUA:
- C(i)OpMPIpOBaHHOCTL HPABCTBEHHOI'O CO3HAHUSA, STUICCKOTO ITOBEACHUS;

npPe 3 YMETL OICPpHUPOBATH MNOHATUAMHU: PANUOHAIBHBIC, HPPANUMOHAJIIBHBIC, ITOKAa3aTCJIbHBIC,
CTCIICHHEIC, .IIOI‘apI/Iq)MI/I‘{CCKI/Ie, TPUTOHOMETPHUYICCKUE YPAaBHEHHUA U HEPABCHCTBA, UX CUCTEMbI;

po¢ecCHOHATTBHOE U | - CIIOCOOHOCTH OIIEHHMBATh CUTYallMI0 W MPHHUMATH Oco3HaHHbIe pemreHus, | [IP6 10 ymerp omepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, CEYEHHE  MHOTOTpaHHWKA, KyO,
JIMYHOCTHOE pa3BHUTHE, | OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH; nmapauiesyienure]], Ipu3Ma, nupaMuaa, Gurypa u MOBEPXHOCTh BpAIeHUs, IHHID, KOHYC, MIap,
IpeANPUHUMATEIbCKY IO - OCO3HAHKE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYMBOTO OYIyILEro; chepa, ceueHns GUTYphI BpalleHHs, MIIOCKOCTh, Kacaromiascs chepsl, HUIHHIPA, KOHyCa, MIO0IAIb
JIeSITEILHOCTD B | - OTBETCTBEHHOE OTHOILICHHE K CBOUM POAUTEISIM WM (WIH) APYTHM 4WieHaM | MOBEPXHOCTH MHPAMHUIbI, MPU3MBI, KOHyCa, IWIHHApPA, IUIOMAAb cdepsl, 00beM KyOa,
npodeccroHanpHOM  cdepe, | CeMbH, CO3MAHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSITHSA IEHHOCTEH | MPSIMOYTOJILHOTO Mapajieenunena, MUPaMUIbl, MPH3MbI, IHJIMHApPA, KOHYyca, IIapa; yMEHHE
UCMOJIb30BAaTh  3HAHUS M0 | CEMEWHOM KM3HU B COOTBETCTBHHM C TPAAULMIMU Hapo10B Poccuu; n300pakaTh MHOTOTPAaHHUKH M IIOBEPXHOCTH BpAILEHUS, MX CEYEHUS OT pPYKH, C IOMOUIBIO
MpaBoBOH  ®  (hDMHAHCOBOW OBJ1ajieHue YHUBEPCAIbHBIMU PETYJISTUBHBIMU JICHCTBUSIMU: YEPTEXKHBIX HMHCTPYMEHTOB M DJICKTPOHHBIX CPEACTB; YMETh paclo3HaBaTh CUMMETPHUIO B




T'paMOTHOCTU B Ppa3jIMYHBIX
JKU3HEHHBIX CUTYalUIX

a) caMOOpraHM3aNuA:
- CaMOCTOSITENBHO OCYIIECTBIISATh TO3HABATEIbHYIO AESITEIbHOCTD, BBIBIATh

npoOJieMbl, CTaBUTh H  (OPMYJIUpOBaTH COOCTBEHHBIC 3aJayd B
00pa30BaTeNIbHOM ASSITEIFHOCTH U KHU3HCHHBIX CUTYAIHAX;
- CaMOCTOSITEJIbHO COCTaB/SITh IUIAH pELICHUs MpOOJIIeMbl C Y4eTOM

HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH ¥ MPEATIOYTCHHIA;

- JlaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATh (OPMUPOBAHHUIO H
MPOSIBIICHHIO IMUPOKON SPYIUIMU B Pa3HBIX OOJACTSIX 3HAHWMA, MTOCTOSHHO
MOBKIMIATE CBOI 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIb:

- HCTOJIb30BaTh MPUEMbI peIeKCHH [T OLIEHKH CUTYaluH, BEIOOpa BEPHOTO
peleHus;

- YMETh OLICHHBATh PHCKA M CBOEBPEMEHHO IPUHHUMATh PEIICHHUSA IO UX
CHIDKCHUIO;

B) SMOIMOHANBHBIN WHTEJIEKT, IPEINoaratoniui copMUpOBaHHOCTD:

- BHYTPCHHEH MOTHBALINH, BKIFOYAIOIICH CTPEMIICHHUE K JTOCTIDKCHHIO TCITH
M yCIexy, ONTUMH3M, WHHIMATHBHOCTh, YMEHHE JNCHCTBOBATh, MCXOMS U3
CBOHMX BO3MOIKHOCTEH;

- DOMIaTHH, BKIIOYAIOIIEH CHOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYTUX, YYUTHIBATh €r0 NPH OCYIIECTBICHUH KOMMYHHKAIUH,
CIOCOOHOCTB K COUYBCTBHIO U COTIEPEIKUBAHUIO;

- CONMAIBHBIX HABBIKOB, BKIIIOYAIONIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHOIICHUS C JPYTUMH JIFOJbMH, 3a00TUTHCS, MPOSIBIATH HWHTEPEC U
pasperiath KOHPIUKTHI

MIPOCTPAHCTBE; YMETh PACIIO3HABATH IPABHIBHBIC MHOTOTPAHHHKH;
IIP6 13 ymers onepupoBaTh HOHATHAMHE: MIPSIMOYTOJIbHAS CUCTEMa KOOPANHAT, KOOPAUHATHI TOUKH,
BEKTODP, KOOPIUHATHI BEKTOPa, CKAISIPHOE IPOU3BEICHHUE, YTOJI MEXKAY BEKTOPaMU, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpPa HA YHUCIO; HAXOOUTh C TIOMOIUBI0 H3YyYEHHBIX (OPMYNT KOOPAWHATHI
cepeIuHBI OTPE3Ka, PACCTOSHIE MEXTy JBYMS TOUYKAMH

OK 04 D¢ dexTBHO
B3aMMOJIEHCTBOBATh u
paboTaTh B KOJJIGKTHBE U
KOMaHJIe

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOIIPEEICHUIO;
- OBJaA€HWE HAaBBIKAMH YyJYeOHO-HMCCIEOBATENLCKOH, IPOCKTHOH W
COIMABHON eSITEeNFHOCTH;
OBnajieHNe YHHBEPCATbHBIMI KOMMYHHKAaTUBHBIMH JEHCTBUSIMU:
0) coBMecTHasl 1eATeIbHOCTh:
- IIOHMMAaTh ¥ UCIO/b30BaTh IPEUMYILECTBa KOMAHIHON U WHIUBHy albHON
paboTsI;
- IPUHUMATh LEJId COBMECTHOM JeATeNbHOCTH, OpPraHU3O0BBIBATH U
KOOPJIUHHUPOBATh JCHCTBUS 1O €€ JOCTHKEHUIO: COCTABIIATh IUIaH JICHCTBUH,
pacipenensaTs poiax C y9eTOM MHEHUH yJaCTHHKOB 0OCYXJaTh Pe3yJIbTaThl
COBMECTHOM paboTHI;
- KOODAWHHPOBAaTH M BBIIONHATH pabOTy B YCIOBUSX pEalbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aNMOICHCTBUS;
- OCYLIECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B DPA3IHMYHBIX
CUTYyalusX, MPOABIATh TBOPYECTBO U Boo6pa>1<e1-n/1e, OBITh HHUIIMATUBHBIM.
OBHa}IeHI/Ie YHUBEPCAJIbHBIMU PETYJIATUBHBIMHU ﬂeﬁCTBMﬂMM:
) IPHHATHE cedsl U IPYTHUX JIIoAeii:
- NPUHUMATh MOTHBBl U apryMEHTEH
PE3yJIbTAaTOB JEATEIbHOCTH;
- IPU3HABaTh CBOE NPABO ¥ MPaBO JPYTHX JIIOEH Ha ONIHOKH;
- pa3BUBATh CIOCOOHOCTH MMOHMMATh MUP C MO3UIUH APYTOTO YeIOBeKa

IpYTHX IJIONeH TIpH aHain3e

IIP6 8 ymers omepupoBaTh MOHSATHSMU: CIyYalHBIA ONBIT M CIlydalfHOE COOBITHE, BEPOSTHOCTH
CIIlyqaifHOTO COOBITHS; YMETh BBIUHCIIATH BEPOSITHOCTH C HCIOIB30BAaHHEM Ipa)UuecKux METO/OB;
MIPUMEHATH (OPMYIIBI CIIOKEHUSI M1 YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DAaKTHI U (POPMYIIBI
IpU PEIIeHWH 337ad; OIEHHBATh BEPOSTHOCTH PEATbHBIX COOBITHIl; 3HAKOMCTBO CO CIyJaifHBIMH
BEJIMYMHAMH; YMEHUE NPHUBOJNUTH NPUMEPHI TPOSBICHUS 3aKOHA OOJNBIINX YHCEN B MPUPOJHBIX H
OOIIECTBEHHBIX SIBICHUSX;

OK 05 Ocy1ecTBISATh
YCTHYI0O ¥ IHCbMEHHYIO
KOMMYHHKALUIO Ha
roCyJapCTBEHHOM SI3bIKE
Poccuiickoii  ®enepamuu ¢

B 0051aCTH 3CTETHYECKOTO BOCITUTAHUS
- 3CTETUYECKOE OTHOILICHHE K MHUPY, BKIFOYAs 3CTETHKY ObITa, HAYYHOTO H
TEXHHUYECKOT'0 TBOPYECTBA, CIIOPTA, TPYJa U OOLIECTBEHHBIX OTHOLICHUIA;
- CHOCOOHOCTh BOCHPHMHMMATh pA3IWYHbIE BHIBl HMCKYCCTBA, TPAAULMU
TBOPYECTBO CBOECTO M JPYTMX HApOJOB, OIIYIIATh 3MOLMOHAIBHOE

PG 7 yMmerp omepupoBaTh MOHATHSIMHU: cpeaHee apuMeTHUeCKoe, MeAuaHa, Haubonblliee |
HauMEHbLIee 3HAYCHHs, pa3Max, JUCIePCHs], CTAaHIapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHne
U3BIICKATh, MHTEPIPETHPOBATH HMH(OPMALMIO, TPEACTaBICHHYIO B TaOllMIaX, Ha IUarpaMmax,
rpaduKax, OTPaKAIOLIYIO CBOMCTBA PeabHBIX MPOLIECCOB H SBICHUIT; MPEICTABISTS HH(POPMAIIUIO C
MOMOIIBIO TAaONWII W JWarpaMM; HCCIENOBAaTh CTATHCTHYECKHE JAHHBIE, B TOM 4HCIE C




y4eToM ocoOeHHOCTeH
COLIMAJIBHOTO M KYJIbTYPHOTO
KOHTEKCTa

BO3IICﬁCTBI/I€ HCKYCCTBa,
- y6e)KI[eHHOCTL B 3HAYMMOCTHU I JIMYHOCTHU U O6I.].[6CTB3. OTCYECTBCHHOI'O
U MHPOBOTO HCKYCCTBA, STHHYECKHX KYJIbTYPHBIX TPaJUIUNA U HAPOIHOTO
TBOPYECTBA;
- TOTOBHOCTb K CAMOBBIPDAXXCHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
IPOsABJIATE Ka4y€CTBa TBOp‘{eCKOfI JIMYHOCTH,

OBJ'IaZ[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU Z[efICTBHﬂMHZ
a) o0enue:
- OCyHICCTBJIATH KOMMYHHKAIIMHU BO BCEX C(bean JKHU3HH,
- pacmo3HaBaTh HeBepOajJbHBIC CPEICTBA OOIICHHS, NMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, pacno3HaBaThb IMPEAITOCHIIKH KOH(bJII/IKTHBIX CI/ITyaL[I/Iﬁ
H CMATYATh KOH(bJII/IKTBI;
- PasBEPHYTO U JIOTHYHO M3Jararb CBOIO TOYKY 3pEHHs C HCIIOJb30BaHHEM
SA3BIKOBBIX CPEJICTB

MIPUMEHEHHEM TPaQUIECKUX METOIOB M AJICKTPOHHBIX CPEICTB;

IIP6 9 ymerp omepupoBaTh MOHATHSAMH: TOYKA, MpsMasi, IUIOCKOCTh, MMPOCTPAHCTBO, ABYTPaHHBIH
YTOJI, CKpEIIUBAIOIIHECs MPSIMble, apauIeIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH,
YTOJI MEXTy MPSAMBIMH, YTOJ MEXKAY NPAMOIl U IIIOCKOCTBIO, YOI MEKIY MIIOCKOCTSIMH, PACCTOSTHUE
OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHHE MEXIY MPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH; yMETh
WCIIOJIF30BaTh TPU PEIICHUHM 3a1ad HW3ydYeHHbIC (aKThl U TEOPEMBI IUIAHUMETPHH; YMEHHE
OIICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOMIECTO MHPA

IIK 1.1. IIpoBepsaTs
TEXHUYECKOe COCTOSIHHE
JIOPOXKHBIX, CTPOUTEIBHBIX U
JIECHBIX MAIUH

I'padicoanckoe éocnumanue
- TOTOBHOCTh BECTH COBMECTHYIO AESITEIFHOCTh B HHTEPECaX I'PakKJaHCKOTO
obImecTBa, y4YacTBOBaTh B CaMOYIpaBiIeHHHM B 00meo0pa3oBaTebHON
OpraHU3allH U AETCKO-IOHOIIECKIX OpraHU3aIHsIX;
- yMeHHE B3aUMOJICHUCTBOBaTb C  COLHUAIBHBIMH
COOTBETCTBUH C X (QYHKIMAMH U Ha3HAUCHHEM
Tpyoosoe socnumatue
- TOTOBHOCTb K TPYZy, OCO3HaHHE LICHHOCTH MacTepCTBa, TPYLOI00He;
- TOTOBHOCTh M CIIOCOOHOCTH K O0pa3oBaHHIO M CaMOOOpPa3OBaHUIO Ha
MPOTSKCHUH BCCH KHU3HU
Oxonozuueckoe gocnumanue
- HE IPHHUMATSH JEHCTBUS, MPUHOCSIIUE BPe OKpYy>KaloIIeH cpene;
- YMETh NPOTHO3MPOBATh HEOIATONPHUATHBIE SKOJOTHYECKUE ITOCIEACTBUS
MpeINpPUHUMAEMbIX JeHCTBUM, IPEIOTBpaIATh UX.
OBazicHHe YHUBEPCATFHBIME y4eOHBIMH TO3HABATEIbHBIMU JICHCTBUSIMHU:
a) 0a3oBble JIOrHYecKHe AeiicTBUS:
- CaMOCTOSITENIbHO  (OpMYJIUPOBaTH M
paccMaTpHBaTh €€ BCECTOPOHHE;
- ONpENeNATh LENU NEITEIBHOCTH, 33JaBaTh MapaMeTPbl U KPUTCPUH HX
TIOCTIDKECHUST;
- BBUBIITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paccMaTpHBaEMbIX
SIBIICHUSX;
- BHOCHTh KOPPEKTHBHI B JESTEIbHOCTb, OIEHHBAThH COOTBETCTBHE
Pe3yIbTATOB IEJISIM, OIICHUBATh PUCKH MOCTICACTBUI JeSITENbHOCTH;
- pa3sBUBaTh KPECATUBHOC MBIIJICHUE ITPHU PEIICHUU Y KU3HCHHBIX npoGneM
0) 0a3oBbIe HCC/Ie0BaTeIbCKUE IeCTBHSI:
- CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJI0B
peIIeHUs TPAKTHIECKUX 3a71ad;
- YMETh TIEPEHOCUTH 3HAHHUS B MMO3HABATEIHHYIO U MPAKTHYECKYIO 00IacTH
JKU3HETCATEIILHOCTH;
- YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;
OBHa}ICHI/Ie YHUBEPCAJIbHBIMU KOMMYHHWKATUBHBIMU ﬂeﬁCTBHHMM:
a) odIenne
- BIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHHS U B3aHMMOICHCTBHS
0) coBMecTHAas eI TeJIbHOCTh:
- IOHMMAaTh M MCIOJIb30BaTh MIPEUMYIIECTBa KOMAHIHOW M WHAMBHIYaTbHOU

HWHCTUTYyTaMHU B

aKTyaJM3MpoBaTh IMpoOIEMy,

IIP6 4 ymeTp omepupoBaTh MOHATHAMHU: (YHKIHWSA, HENpepbiBHAsS (QYHKIHS, MPOU3BOIHAS,
MepBooOpa3Has, ONPEICICHHBI WHTErpal; yMETh HAaxXOJWTh MPOHM3BOJHBIC AJIEMCHTAPHBIX
(yHKIUH, UCTIONB3Ys CIIPABOYHBIC MAaTePHAJIbl; HCCICAOBATh B MPOCTEHINNX Clydyasx (GYyHKIMHA Ha
MOHOTOHHOCTb, HaXOIMTh HAWOOJBIINE M HAUMEHBIINE 3HAYCHHS (YHKIHMH; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIOJIb30BAaHMEM armapara MaTeMaTHYECKOTO aHajau3a; MPUMEHATh MPOU3BOAHYIO
MIPY PEUICHUHU 3a/1a4 Ha JBMO)KCHHUE, pellaTh NPaKTHKO-OPUCHTUPOBAHHBIC 3a]]aul Ha HanOOJbIINE U
HaMMEHbIINE 3HAUYCHHS, Ha HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPCHHUS;

IIP6 5 ymeTh omepupoBaTh MHOHATHAMH: pallMOHATbHAS (YHKIHMSA, TMOKa3aTelbHAs (YHKIHSA,
cTereHHas (GyHKOUs, Jorapudmuueckas (YHKIHs, TPUTOHOMETPHYCCKUE (QYHKIMH, OOpaTHBIC
(YHKIUY; YMEHUE CTPOUTH I'padMKi U3YyYCHHBIX (DYHKIIMH, UCTIOB30BaTh IPaUKU MIPH U3yUCHUH
MPOIIECCOB M 3aBUCUMOCTCH, MPU PEIICHUH 3a]ad W3 JAPYTHX Y4eOHBIX MPEIMETOB W 3aj1ad W3
peabHOM )KHU3HH; BRIPAXKaTh (HOPMYTaMH 3aBUCHMOCTH MEXIy BEIMINHAMU;

I1P6 6 ymeTs pemaTh TEKCTOBBIE 3a/1a4l PA3HBIX THIIOB (B TOM YHCIIE Ha MPOLECHTHI, JONU U YacTH,
Ha JBWKEHHE, paboTy, CTOMMOCTH TOBapOB W YCIYT, HAJIOTH, 33Jla4d W3 OOJIACTH YNpaBIICHHS
JUYHBIMA W CEMEHHBIMH (DHHAHCAMH); COCTABISITH BBIPAKCHUS, YPaBHEHUs, HEPaBEHCTBA M HX
CHCTEMBI TI0 YCIIOBHIO 3a[1auH, HCCIIEIOBATh MMOJIyYCHHOE PEIICHUE W OIICHUBATh MPaBI0NOI00HOCTh
pe3yJbTaToB;

IIP6 7 ymeTh omepuUpoBaTh MOHATHUAMH: CpPElHEe apUPMETHUECKOe, MeauaHa, HauOoJbliee M
HavMEHbIIICe 3HAYCHUS, pa3Max, JAUCTIEPCUs, CTAHAAPTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMeTh
W3BJIEKAaTh, HHTEPIPETHPOBATh WHYOPMAIHMIO, MPEACTABICHHYIO B TaONHUIaX, HA JAWarpaMmax,
rpaduKax, OTpaKaIOIIyI0 CBOMCTBA PEaNbHBIX MPOIIECCOB U SIBICHUH; MPEICTABIATH HH)OPMAIIHIO C
MOMOIIBIO TaONUII W JHarpaMM; HCCIENOBaTh CTAaTHCTHYECKHE MJaHHBIE, B TOM 4YHCIE C
MpUMEHEHHEM TPpahUIeCKUX METOJIOB M AIIEKTPOHHBIX CPEICTB;

NP6 10 ymers omepupoBaTh MOHSITHUSIMH: MHOTOTPAHHHUK, CEYCHHE MHOTOTpaHHHKA, KyO,
napajuleNieiunes, npu3Ma, nupamuaa, GuUrypa U MmoBEpXHOCTh BPAIICHUs, IHJIMHAP, KOHYC, IIap,
chepa, ceueHns GUTYPBI BpaIleHHs, MIIOCKOCTh, KacaroIascs chepsl, MUIHHAPA, KOHYCa, IUIONAab
MOBEPXHOCTH MHUPAaMHIbI, TPHU3MBI, KOHyca, LWIMHApA, IUIom@ans cdepbl, o0beM KyOa,
MPSMOYTOJIFHOTO TapaUIeNenueaa, MUPaMUIbl, MPHU3MBL, LWIMHIPA, KOHyca, IIapa; yMEHHe
n300pakaTh MHOTOTPaHHHKHA W TIOBEPXHOCTH BpAICHHS, MX CEYCHUS OT PYKH, C MOMOUIBIO
YEPTEKHBIX HMHCTPYMEHTOB M OJEKTPOHHBIX CpPEICTB; yYMEHHE paclio3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIIbHBIC MHOTOTPaHHUKH;

IIP6 12 ymeTh BBIYUCIIATH T€OMETPUUCCKHE BEIMUYMHBI (IJIHHA, YroJ, MJIOIIaab, 00BEM, TUIOMIAIL
MIOBEPXHOCTH ), UCTIOJIB3Ysl U3YUYCHHBIC (DOPMYJIIBI U METOIBI;

ITP6 13 ymeTh oniepupoBaTh MOHATHSIMHU: MIPIMOYTOJbHAS CHCTEMa KOOPANHAT, KOOPAMHATHI TOUKH,
BEKTOP, KOOPJAWHATHI BEKTOPA, CKAISIPHOE MTPOU3BECHHUE, YTOJ MEX1Yy BEKTOPaMH, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOpPa HA YHMCIO; HAXOMUTh C TIOMOINBIO H3YyYEHHBIX (OPMYJ KOOPAMHATHI




paboTsl;

- KOOPAMHHMPOBAaTb U BBHINOJNHATH pPabOTy B YCIOBUSX PpeajbHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

- OCYLIECTBIIATh MO3UTHBHOE CTPATETHYECKOE IOBEIACHHE B DPA3IHYHBIX

CUTYyalusX, IPOSBIATH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIATHBHBIM.
OBJajicHUE YHUBEPCATLHBIMY PETYJIATUBHBIMHA JICHCTBUSMH:

a) caMOOPraHM3aNuA:

- CaMOCTOSITENIFHO COCTABIATh IUIAaH PEHICHUS TPOOIIEMBI C  yYETOM

HUMEIOIIIXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOUYTCHHIA;

- JaBaTh OIICHKY HOBBIM CHTYallHsM; CIOCOOCTBOBaTh (OPMHPOBAHHIO H

MPOSIBIICHUIO IIUPOKON 3PYAUIMU B PA3HBIX OOJACTIX 3HAHUM, MOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHb;

0) CAMOKOHTPOJIb:

- YMETb OIICHHUBaTh PUCKHU M CBOEBPEMEHHO NPUHUMATh PELICHUS MO UX

CHI)KEHHUIO;

B) SMOLMOHAJILHBIH HHTEJJIEKT:

- BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHHIO LIETH

U ycrexy, ONTUMH3M, WHHLIUATUBHOCTH, YMEHHE NEHCTBOBATh, MCXOMAS U3

CBOHMX BO3MOKHOCTEH;

CEpEANHBI OTPE3KA, PACCTOAHNUE MEKAY ABYMSI TOUKAMU;

IIK 1.2. OcymiecTBIsATh
MOHTaX u JIEMOHTaX
pabouero 060pyIOBaHUS

Tpasicoanckoe éocnumanue
- TOTOBHOCTh BECTH COBMECTHYIO NIESITEIbHOCTh B HHTEPECAX I'PaKIaHCKOTO
0OIIIeCTBa, y4YacTBOBaTh B CaMOYIMpPABICHUU B 00Ie00pa3oBaTEIbHOM
OpraHU3alliy U JICTCKO-IOHOIIECCKIX OpraHU3allHsiX;
Tpyoosoe socnumarue
- TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYIOIIO0HE;
- TOTOBHOCTb K AaKTHBHOH [€ATEJIBHOCTU TEXHOJOTMYECKONH U COLMaIbHOU
HaNpaBlICHHOCTH,  CIIOCOOHOCTh  WHHUIUHPOBaTh,  IUIAHUPOBATH |
CaMOCTOSTENBEHO BBIMOJHATH TAKyIO JACATEIFHOCTD;
Oxonoeuueckoe gocnumanue
- HE IPUHUMATH JICHCTBUS, IPUHOCSIIUE BPEJ] OKpYKaroIei cpese.
OBajficHue YHUBEPCATLHBIMY YUeOHBIMH TO3HABATEIBHBIMU JICHCTBUSIMHU:
a) 0a3oBble JIOrHYecKHe AeiiCTBUS:
- CaMOCTOSTEIbHO (OPMYIHPOBATH M  AKTyaTU3UPOBATHL MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- ONpENeNATh LENU IeSATEIbHOCTH, 3a7aBaTh MapaMeTPbl W KPUTEPUH HX
JOCTIDKEHUST;
- BHOCHTh KOPPEKTHBHI B JEATENbHOCTh, OILEHHBAaTh COOTBETCTBHE
Pe3yIbTATOB IEJISIM, OIICHUBATh PUCKH MOCTICACTBUI JeSITENbHOCTH;
0) 0a3oBbIe HCC/IeI0BaTeIbCKUE IeCTBHUSI:
- BJIQJICTb  HaBbIKAMU y‘lGGHO-MCCJ‘lS}IOBaTeJ'leKOf/i u MPOEKTHOM
JeATeNbHOCTH, HAaBBIKAMH Pa3pellieHus TpolIIeMm;
OBazicHUe YHUBEPCATFHBIMA KOMMYHHUKATHBHBIMU JICHCTBUSMH:
a) odmenune
- BIIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHNS U B3aHMOICHCTBHS
0) coBMecTHasl 1eATeTbHOCTh:
- KOODAMHMPOBAaTH ¥ BBINOJIHATH pabOTy B YCIOBUSX pPEaJbHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBHS;
- OCYNIECTBJIATh MO3MTHBHOEC CTPATETHYECKOE IMOBEJACHUE B DPAa3IHUYHBIX
CUTYyalusX, MPOSABIATh TBOPUYECTBO U BOO6pa)KeHPI€, 6l>ITb NHUOHUATUBHBIM.
OBnaficHHe YHUBEPCAIBLHBIMY PETYIATUBHBIMU ACHCTBUSIMMU:




a) caMOOPraHM3aNuA:

- CaMOCTOSITETbHO COCTAaBISATh IUIAH PEIICHHs MpPoONeMbl € Yy4eToM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BOSMOXHOCTEH U NMPEATIOYTEHHUIH;

- JaBaTh OLICHKY HOBBIM CHUTYalMsM; CIOCOOCTBOBaTh (HOPMHPOBAHHUIO U
MPOSBICHUIO MIMPOKOH 3pyAUINH B Pa3HBIX 001acTAX 3HAHWHM, MOCTOSHHO
MOBBIIIATH CBOH 00pa30BaTeIbHBII U KYJIBTYPHBIH YPOBEHD;

0) CAMOKOHTPOJIb:

- YMETh OLICHMBATh PHCKUA M CBOEBPEMEHHO IPUHMMATh PEIICHMS 10 UX
CHIDKCHUIO;

K 2.2. OcymiecTBIsATh
TEXHOJIOTMUYECKYIO HACTPOUKY
CHCTEM U PETYIHPOBKY

paboymx OpraHoB.

Tpyoosoe socnumatue
- TOTOBHOCTH K TPy, OCO3HAHHE [IEGHHOCTH MacTepCTBa, TPYA0IIO0HE;
Oxonozuueckoe gocnumanue
- yMeTh NPOTHO3MPOBATh HEOIATONPHUATHBIC 3KOJOTMYECKUE IMOCIECACTBUS
MPEANPHHUMAEMBIX JCUCTBHH, TPEIOTBPAIIATH UX;
OBajicHue YHUBEPCATLHBIMY YUeOHBIMH TTO3HABATEIBHBIMU JICHCTBUSIMHU:
a) 0a3oBble JIOrHYecKHe JAeiicTBUS:
- CaMOCTOSTENBHO (HOPMYIHPOBATH H
paccMaTpHBaTh €€ BCECTOPOHHE;
- ONpEeNATh LENU IEATEIbHOCTH, 33[JaBaTh MapaMeTpbl U KPUTCPUH UX
JOCTIDKCHUST;
- BHOCHTh KOPPEKTHBBI B JEATEIbHOCTh, OLIEHHBAaTh COOTBETCTBHE
Ppe3yIbTATOB IIEJISIM, OIICHUBATh PUCKH MOCIICICTBHUII CSITENEHOCTH,
0) 0a3oBbIe HCC/Ie0BaTEIbCKUE IeiCTBHUSI:
- BIAIeTh HAaBBIKAMH  y4eOHO-HMCCIICTIOBATCILCKOW U
JIESITeITEHOCTH, HABBIKAMHU Pa3pellieHUs MpooeM;
- YMETh NEPEHOCUTH 3HAHHUS B MO3HABATEIBHYIO M MPAKTHYECKYIO 00IacTH
JKU3HENCATEILHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTei;
OBazicHUe YHUBEPCATEHBIMA KOMMYHHKATHBHBIMU ICHCTBUSMH:
a) odenune
- BIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHHS U B3aHMOICHCTBHS
0) coBMecTHAs 1eSITeJIbHOCTh:
- KOOpPAMHHPOBaTh MW BBIMOJNHATE paboOTy B YCIOBUSX peabHOTO,
BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO B3aUMOACHCTBHS;
OBazicHHe YHUBEPCATBHBIMY PETYIIATUBHBIMH ACHCTBUSMHE:
a) CaMOOPraHU3aALMA:
- CaMOCTOSATENIFHO OCYIIECTBIATH TIO3HABATENBHYIO NEATEIEHOCTD, BBISBIATD

aKTyaJIM3HMpOBaTh INPoOIEMY,

MPOEKTHOM

npoOJaeMbl, CTaBUTh U (OpPMyJIHpPOBaTh COOCTBEHHBIE 3agadd B
00pa3oBaTenbHON AESTEIbHOCTH U )KU3HEHHBIX CUTYalUsX;
- CaMOCTOSTENIFHO COCTAaBIATh IJIAaH pELIeHUs NpoONeMBl € y4eToM

MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPENNOYTEHHUIL;

0) CAMOKOHTPOJIb:

- yMeTh OLICHMBATh PUCKH M CBOEBPEMEHHO IPHHUMATh PEUICHHS 0 HX
CHIDKEHUIO;

IIP6 4 ymerp omepupoBaTh IOHATHUAMH: (GYHKLMS, HempepbiBHAas (YHKIHSA, IPOU3BOAHAS,
nepBooOpa3Has, ONpPEACNCHHBI WHTerpan; yMeThb HAaXOAWTh MPOU3BOJHBIE 3IEMEHTAPHBIX
(YHKLMH, UCHIONIB3YSI CIIPABOYHBIC MaTepHalbl; UCCIEIOBATh B MPOCTEHINNX ciydasx (QYHKIUH Ha
MOHOTOHHOCTb, HAaXOJMThb HauOOJbLIME M HAUMEHBIIME 3Ha4YeHMs (YHKUMH; CTPOUTH rpaduku
MHOTOYJICHOB C KCIIOJIb30BaHUEM amapaTa MaTeMaTHYECKOTO aHaln3a; MPUMEHATh IPOU3BOAHYIO
NP PEIIeHUH 3aa4 Ha JABM)KEHHUE; pelIaTh IPAKTHKO-OPHEHTHPOBAHHBIE 3aJa4 HAa HAaUOOJIbIINE U
HalMeEHbIIINE 3HAUCHUs, Ha HAX0XKJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

ITIP6 6 ymeTs penrath TEKCTOBBIE 33/1a4d Pa3HBIX THIOB (B TOM YHCIIE HA IPOIEHTHI, JOJU U YacTH,
Ha ABI)KEHHE, paboTy, CTOMMOCTh TOBApOB M YCIyT, HAJIOTH, 33Aa4d M3 OOIACTH YHpaBICHHA
JUYHBIMH U CeMeHHBIMH (DHMHAHCAMH); COCTAaBIATh BBIPAXCHHS, YPABHEHUs, HEPAaBCHCTBA M HX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIEA0BATh MOTyYCHHOE PELICHHE U OLIEHUBATh IPABIOIOI00HOCTD
pEe3yNIbTaToB,;

IIP6 7 ymers omepupoBaTh IOHATHSMH: CpeAHee apu(METHYecKoe, MeluaHa, HauOoibllee U
HaMMEHbIIee 3HAYCHUs, pa3Max, IUCHEPCHs], CTAaHAapTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMeTh
W3BJIEKaTh, HWHTEPIPETUPOBATH HHGOPMALHUIO, MPEICTABICHHYI0 B TaOnumax, Ha aWarpamMmax,
rpadukax, OTpaXarollylo CBOHCTBA PEAIbHBIX ITPOLECCOB U SBICHHHN; IPEACTABISATH NHHOPMALIHIO C
MOMOIIBIO TaOMMII W JAWarpaMM; HCCIEAOBAaTh CTATHCTHYECKHE MaHHBIE, B TOM 4UHCIE C
MpUMEHEHHeM rpaduaecknX METOI0B U MIEKTPOHHBIX CPEJICTB;

ITP6 13 ymeTs omepupoBaTh HOHATHAMHE: MIPSIMOYTOJIBHAS CHCTEMa KOOPANHAT, KOOPAWHATHI TOUKH,
BEKTOP, KOOPAWHATHI BEKTOPA, CKATIPHOE TIPOU3BEICHIE, yTOJI MEXIy BEKTOPAMH, CyMMa BEKTOPOB,
NPOU3BE/ICHNE BEKTOpa Ha YHCIO; HAXOIWTh C IOMOIIBI0 HM3YYEHHBIX (OPMYN KOOPIMHATEI
CepeIuHbI OTPEe3Ka, PaCCTOSHUE MEXLy JIBYMS TOUKaMHU;

1K 2.4. Brimonusats
JIOPOXKHO-CTPOUTEIbHBIE
paboTHI, coOiro1as
TEeXHUYECKHE TpeOOBaHUA U
6e30macHOCTh TPOU3BOJCTBA

I'pasicdanckoe socnumanue

- yMEHHME B3aUMOJICHCTBOBAaTH C  COLUAIbHBIMU
COOTBETCTBUH C UX (QYHKIMSIMH U Ha3HAUCHHEM;
ODcememuueckoe eocnumatue

- TOTOBHOCTb K CAMOBBIPa)KEHUIO B PAa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHHE
MIPOSIBIISITH KAUECTBA TBOPUYECKOM JIMYHOCTH

UHCTUTYTaMH B

IIP6 4 ymers omepupoBaTh NOHATHAMH: (YHKIUS, HeNpepslBHAs (QyHKIWSA, HpPOU3BOIHAS,
nepBooOpa3Hasi, ONpEAENeHHbI MHTErpajg; YMETb HAaXOAUTh IPOU3BOJAHBIE 3JIEMEHTapHBIX
(GYHKIMH, UCTIONB3YsI CIPABOYHbIE MAaTepPHAIIbl; UCCISIOBaTh B MPOCTEHIINX Clydasx (YHKIUH Ha
MOHOTOHHOCTh, HaXOAWTh HAWOONbLIME M HAaWMEHbLIME 3HAa4YeHHs (QYHKUHUI; CTPOUTh TpaduKu
MHOTOWIEHOB C HCIOJIb30BAHUEM alllapara MaTeMAaTHYECKOIO aHaJIM3a; MPUMEHITh IPOU3BOAHYIO
IpU PEeIICHUH 33134 Ha JABI)KCHHUE; pelIaTh IPAKTHKO-OPHEHTUPOBAHHBIC 3aJa4l HAa HAHOOJbIINE U




Tpyooeoe socnumatue
- TOTOBHOCTb K AaKTMBHOH [€ATEJIBHOCTH TEXHOJIOTMYECKOH M COLMAIbHON
HalpaBJICHHOCTH,  CIIOCOOHOCTh  WHHULUHMPOBATh,  IUIAHUPOBATH U
CaMOCTOSTENBHO BBIIOTHATE TaKyIO JEATEIbHOCTD;
Oxonozuueckoe gocnumanue
- He IPHHUMATH JICHCTBUS, IPUHOCSIUE BPE]] OKpY KaloIIeH cpee;
- YMETh MPOTHO3MPOBATh HEOJIATONPHUATHBIC SKOJOTHYECKUEC IMOCICICTBUS
MPEANPHHUMAEMBIX JCUCTBUH, MPEAOTBPAIIATh UX.
OBJajicHUe YHUBEPCATFHBIMY YIeOHBIMH TTO3HABATEITEHBIMU JICHCTBUSIMH:
a) 0a3oBble JOruyecKue AeiicTBUA:
- ONpeneNATh LEeNU JeSATEIbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHKCHUS;
- BBUBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpHBaEMbIX
SIBIICHUSX;
- BHOCHTh KOPPEKTHBBI B JCATCILHOCTh, OIICHHBATh COOTBETCTBHE
Pe3yJIbTAaTOB LEJISIM, OLIEHUBATh PUCKH MTOCIEACTBUN 1E€ATEIbHOCTH;
- pa3BUBATh KPECATUBHOC MBINUICHHUE TIPU PEIICHUH KHU3HEHHBIX TPOOJIeM
0) 0azoBbIe HCCIEN0BATEIbCKHE AEHCTBHSI:
- AHAIM3UPOBATh TIIOJNyYCHHBIE B XOJE pEIICHHWS 3aJadd pe3yibTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, NMPOTHO3MPOBATH W3MEHEHHE B
HOBBIX YCIIOBHSX;
- YMETh TICPCHOCUTH 3HAHHUS B MO3HABATCIBHYIO U MPAKTHYCCKYIO 00IaCTH
JKU3HECATEIbHOCTH;
- TaBaTh OIICHKY HOBBIM CHUTYAIIUsAM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;
- YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
OBJajicHUe YHUBEPCATLHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMH:
a) odImenne
- BIIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHNS U B3aMMOICHCTBHS
0) coBMecTHasl 1eATeIbHOCTh:
- IOHNMAaTh M HCTIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHOW W WHANBUIYaJIbHOM
paboTsI;
- KOOpPAMHHMPOBaTh MW BBIMOJNHATE paboOTy B YCIOBUSX peabHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aUMOJICHCTBHUS;
OBajficHue YHUBEPCATHLHBIMY PETYJIATUBHBIMU JICHCTBUSIMHU:
a) CaMOOPraHU3aALMA:
- CaMOCTOATENIFHO COCTABJATH IUIaH pEHICHUs TPOOJIEMBI C Y4eTOM
HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOSMOKHOCTEH M MPEATIOYTEHHIA;
- JIaBaTh OIICHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATH (OPMUPOBAHHUIO H
IPOSIBJICHUIO LIMPOKOI 3pyIULIMU B Pa3HBIX OONACTAX 3HAHWM, ITOCTOSHHO
TMOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH yPOBEHB;
0) CAMOKOHTPOJIb:
- UCII0JI30BaTh MPHUEMBI pe(bnelccm/[ JUIsT OLICHKH chyauml, Bbl60pa BEPHOT'O
peleHus;
- YMETh OIICHMBATh PHCKA H CBOEBPEMEHHO NPHUHHMATh PEIICHHS 110 UX
CHIDKCHUIO;
B) YMOIMOHATbHBIN HHTEJIEKT, IIPeInoIaralonmi copMUpOBaHHOCTD:
- COIIMAJIbHBIX HAaBBIKOB, BKJIFOYAOIINUX CHOCO6HOCT]> BBICTpanBaTh
OTHOIIEHHA C JAPYruMH JIHOJIbMU, 33.60THT]>C${, MPOABIIATH HHTEPEC U
pasperiaTh KOHQIUKTHI

HaMMEHBIIINE 3HAUCHHUS, Ha HAXO0XKACHHE ITyTH, CKOPOCTH U YCKOPEHUS;
IIP6 5 ymerb omepupoBaTh NOHATHAMM: palMOHAIbHAs (YHKILMA, [OKa3aTeibHas (QYHKIHMS,
creneHHas (yHKuus, jorapudmuyeckas (YHKLIHS, TPUTOHOMETpHYECKHe (YHKLIMH, OoOpaTHbIC
(YHKLMK; yMEHHE CTPOUTH TpadUKK M3y4eHHBIX (QYHKLHMH, HCIOIb30BaTh rpadUKu MPH U3YUCHHU
MPOLECCOB M 3aBUCUMOCTEH, MPH pEIIeHUH 3aJad U3 APYruxX ydeOHBIX MPEIMETOB M 3afad W3
peanbHOI )KN3HH; BRIpaXKaTh (opMyTIaMi 3aBUCUMOCTH MEX]y BETHINHAMI;

IIP6 6 ymeTs penrath TEKCTOBBIE 331a4d PAa3HBIX THIOB (B TOM YHCIIE HA IPOIEHTHI, JOJU U YacTH,
Ha JBW)XKEHHE, PaboTy, CTOMMOCTh TOBApOB M YCIyT, HAJIOTH, 33ahadyd W3 OOJACTH YHpaBICHHS
JUYHBIME U CeMEHHBIMH (MHAHCaMH); COCTAaBIATH BBIPAXXCHHS, YpaBHEHWs, HEPaBEHCTBA M HX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIEA0BATh MOTyUYEHHOE PELIEHHE U OLIEHUBATh PABIONOJI00HOCTD
pe3yNIbTaToB,;

IIP6 9 ymers omepupoBaTh HMOHATUSAMH: TOYKA, IPAMasi, IIOCKOCTb, IIPOCTPAHCTBO, JBYTPaHHBII
YTOJI, CKPEIUBAIOIIHECS MPsIMbIE, MapaJuIeTbHOCT U MEPIEHANKYIIPHOCTD MPSAMBIX U TIIOCKOCTEH,
YTOJI MKy IPSIMBIMH, YTOJI MEKLy IIPSIMOH M INIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSTHAE
OTTOYKH JIO IUIOCKOCTH, PACCTOSIHHE MEXIYy NMPSMBIMHU, PACCTOSHHE MEXIY IUIOCKOCTSIMH; YMEHHUE
UCIIOB30BAaTh IPU pEIICHWHM 3ajady W3ydeHHble (akThl M TEOpeMbl IUIAHHMETPUH; yMEHHUE
OLICHUBATh Pa3Mephl 0OBEKTOB OKPYIKAIOIIET0 MHUPA;

IP6 10 ymers omepupoBaTh MOHATHAMM: MHOTOTPAHHHMK, CEYCHHE MHOTOTPaHHMKA, KyO,
napajuiesenunes, IpusMa, IupamMua, Gurypa ¥ MOBEPXHOCTh BpAICHUs, LIIHHAP, KOHYC, IIap,
cdepa, cedeHus (GpUTypsl BpaIlleHUs, IIIOCKOCTh, Kacaromascst cepsl, MUINHIPA, KOHYCa, INIOMAaab
MOBEPXHOCTH NHPAMUABI, MPU3MBL, KOHycCa, LWIMHApPA, IUIOMAAb cdepsl, o0beMm KyOa,
IPSIMOYTOJIBHOTO IapajuleenuIesia, MUPaMUAbl, NPU3MBL, HUIMHApa, KOHyca, IIapa; yMEHHUE
n300pakaTh MHOTOTPAaHHUKHM M TOBEPXHOCTH BpALICHHs, MX CEYCHUS OT DPYKH, C IOMOIIBIO
YEepTE)KHBIX HHCTPYMEHTOB M DJEKTPOHHBIX CPEJCTB; YMEHHE pPAacIlo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATh NTPABIIbHBIC MHOTOTPAaHHHKH;

IIP6 12 ymeTh BBIYHCIATH T€OMETPHUYECKUE BEINYUHBI (JIMHA, yroJ, INIOMAab, 00beM, INIONab
MOBEPXHOCTH), HCTIOIB3YS N3ydEeHHBIE (POPMYIIBI 1 METOMBL;

[IP6 14 ymers BBIOMpaTh MOAXOISAIINE W3YYEHHBIA METOJ JAJS PEIIeHHs 3aadd, Paclo3HaBaTh
MaTeMaTHIecKhe (haKkThl M MaTeMaTHIECKHEe MOJIENH B MPHPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B
HCKYCCTBE; YMEHHE NPUBOAUTH MPUMEPHl MaTEMaTUYECKHX OTKPBITMH POCCHHCKOM M MHUpPOBOMH
MaTeMaTHYeCKON HayKH;

Py 1 ymeTp onepupoBaTh MOHATHSAMM: ONpeEeiIeHHe, akCuoMa, TeopeMa, CIIeICTBUE, CBOHCTBO,
MPU3HAK, JI0Ka3aTeNbCTBO, PAaBHOCWIBHBIE (HOPMYIMPOBKH; yMeHHE (OpMYIHpOBaTh oOpaTHOE M
MPOTHUBOIIOJIOKHOE YTBEPXKACHHE, MPUBOANUTH NPHUMEPHl M KOHTPIPUMEPHI, HUCIOJIb30BATh METOJ
MaTeMaTHIeCKOH WHIYKIWM; IPOBOAWTH JOKA3aTeNbHBIE PAacCyXKIACHHS NPH pEIICHHH 3a/ad,
OLICHNBATH JIOTUUECKYIO PABUIEHOCT PAcCy KICHHH;




3. Conep:xanue 0011e00pa3oBaTe/IbHOI0 y4eOHOI0 peaMeTa

«Aneebpa u Havana mamemamuiecKko2o aHaIu3ay

Yuciia 1 BHIYUCTEHUS

Pannonanbupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE 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
omnepalyu C JEUCTBUTENBHBIMU 4YKCIaMU. MOAyJb AEHCTBUTEIBHOIO YHUCIAa U €ro CBOMCTBA.
[IpubnuxEHHble BBIUKUCICHUS, TMpaBUia OKPYIJIEHUs, MNPUKHUAKA U OIEHKa pe3yJjbTaTa
BBIYHCIICHUM.

Harypanbaeie u nensle uyucina. [IpuMeHeHHE MNPU3HAKOB JEIMMOCTH LEIbIX YHUCEN,
HanOospmuii obmmit aenmurensd (manee - HOJl) u Hammenbiiee obmiee kpaTHoe (nanee — HOK),
OCTaTKOB IO MOAYJIIO, ajaroputma EBKiIuaa 1ist permieHust 3a/1a4 B [EIbIX YHCIIaX.

Crenens ¢ uenbiM mnokasateneMm. bunom Hpiorona. VMcnonbs3oBanue moaxossiieid GopMsl
3alUCH ACHCTBUTEIbHBIX YACEI ISl PELICHUS] MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS JaHHBIX.

ApudmeTndyeckuil KOpeHb HATypallbHOM cTemeHn u ero cpoiictBa. CreneHb ¢
pallMOHAIBHBIM TIOKA3aTelieM W €€ CBOMCTBA, CTENEHb C JCUCTBUTEIIBHBIM IOKA3aTElIEM.
Jlorapudm uucna. CoiicTBa norapudma. JlecIiTHUHbIE U HATypalbHbIE JTOTapU(PMBI.

Kommnekcubie uncna. AnreOpanueckass W TpUTOHOMeTpuYeckas (OpMBbI  3alucCU
KOMIUIEKCHOTO 4YHclia. ApuMETHUECKHE OMEpaIlii ¢ KOMIUIEKCHBIMU Ynciiamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCENI Ha KOOpJAUHATHOM 1iockoctr. @opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO uuclia. [IprMeHeHHe KOMIUIEKCHBIX YHCeN I pEIIeHus (QU3NYECKUX U
T€OMETPUUECKUX 3a/aY.

CuHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCIOBOrO apryMeHTa. APKCHUHYC, apKKOCHUHYC M
apKTaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxmecTBa W TOXICCTBEHHbIC MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHUIIBHBIE YpaBHEHHS U ypaBHEHUsA-ClIeICTBUs. HepaBeHCTBO, penieHre HepaBeHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LENbIX U JAPOOHO-pPAIIMOHATBHBIX YPAaBHEHUN W HEPABEHCTB.
Cucrema U COBOKYIHOCTh YPAaBHEHUH M HEpPaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI M CHUCTEMBbI-
ciaeAcTBUs. PaBHOCWUIIbHBIE HEpPABEHCTBA. MHOrOWIEHbl OT OJHOM TmiepeMeHHOou. JleneHue
MHOIOWIEHAa Ha MHOIOWIEH C ocTtaTkoM. Teopema be3dy. MHoOrouseHsl ¢ LEJIBIMU
kodpdunuentamu. Teopema Buera. IIpeoOpa3oBaHus UYMCIOBBIX BBIPAKEHUN, COAEPKAIIUX
CTETNEHU U KOPHHU.

Upparnmonanpabie ypaBHeHUs. OCHOBHBIC METObI PEIICHUS UPPAMOHATBHBIX YPaBHEHUM.
[TokazarenpHble ypaBHeHUA. (OCHOBHBIE METOJBI PEIICHUS MOKA3aTEIbHbIX YpPaBHEHUI.
[Ipeobpa3zoBanue BbIpaXeHH, coepxamux Jjgorapupmel. Jlorapugmuueckne ypaBHEHHUS.
OcHOBHBIE METObI PEIICHUS JOTapU(PMUIECCKUX YPaBHEHUH.

OcHoBHBIE TpUTOHOMeTpuYeckue ¢Gopmynbl. [IpeoOpa3oBaHrEe TPUTOHOMETPHUECKHIX
BbIpaKCHUU. PelleHne TPUrOHOMETPUYECKUX ypaBHEHUU. PemieHue cucreM JHMHEHHBIX
ypaBHeHUN. OTOOp KOpHEW TPUTOHOMETPUUECKUX YPABHEHUN C TTOMOIIBIO TPUTOHOMETPUUECKOM
OKPY>KHOCTU. PelieHne TpUTOHOMETpUYECKHX HepaBeHCTB. (OCHOBHBIE METOJbI pPEIICHUS
MOKA3aTeNbHBIX W JorapuMUYecKux  HepaBeHCTB. (OCHOBHBIE  METOIBI  pEIICHUS
UppAlMOHAIBHBIX HepaBeHCTB. (OCHOBHBIE METOJAbl PEIIEHUSI CUCTEM U COBOKYIHOCTEU
palMOHANIBHBIX, UPPAIMOHANIbHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX YPAaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C MapaMeTpaMH. Marpuila CUCTEMBI JHMHEHHBIX
ypaBHeHuil. OnpeenuTens MaTpULbl 2X2, ero reOMETPUUECKUN CMBICT U CBOWCTBA, BHIYMCIICHHE
€ro 3HA4YCHUs, NPUMEHEHUE OIPEACIIUTEN JIs PELICHHUS] CHUCTEMbl JINHEWHBIX YPaBHEHH.
Pemlenne npukianHbIX 3aJad C MOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHeHui. MccnenoBaHue
IMOCTPOEHHOW MOJIENIA C IOMOILBIO MAaTPUL U ONTPEACTUTEIICH.



ITocTpoeHne MaTeMaTUYECKMX MOJECNIEH pEaJbHOM CUTyallMd C IIOMOLIBIO YPaBHEHHU H
HEepaBeHCTB. [IpruMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3aJad U 3a1a4
U3 Pa3IMYHbIX 00acTell HAyKU U peanbHOM KU3HU.

DOyHKUUM U rpaduKu

@ynkuus, crnocoObl 3amaHus (QyHkuud. BzanmmHo oOpatHble (QyHkuuu. Kommosuius
dbyukmuit. ['paduk GyHKIHN. D1eMeHTapHbIe peoOpa3zoBanus rpaduKoB GyHKITHH.

OO6nacTp omnpeneneHuss U1 MHOXKECTBO 3HaueHUd QyHkuuu. Hymu ¢ynkuuu. IIpomexyTku
3HaKonocTostHeTBa. UETHble M Heu€THble (QyHkuuu. [lepmonnmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKIMHU. MakCUMyMbl U MUHUMYMbI (QyHKIMHU. Hambonbliiee 1 HauMeHbIIee
3HaYeHMs (PyHKUUU Ha npoMmexyTke. ['paduk xommosunuu QyHkuuid. 'eomerpuueckue oOpassl
YPaBHEHHU U HEPABEHCTB HA KOOPAMHATHOM IUIOCKOCTH.

JIuHeliHas, KBagpaTH4Hasl U APOOHO-TUHENHas (QyHKIUU. DIIeMEHTapHOE HUCCIIEeIOBaHUE U
noctpoeHre ux rpagukoB. CreneHHas (QYHKIMS C HaTypalbHBIM U LIEJIbIM IOKa3arenaeMm. Eé
cBoiicTBa U rpa¢uk. CBoiicTBa U rpadUK KOPHS N-0il CTENEeHN Kak (PyHKIMK OOpaTHOMN CTENEHH C
HaTypaldbHbIM ToKazareneMm. llokazarenbHas u jorapudmuueckas (QyHKIMH, UX CBOMCTBA U
rpa¢uku. Mcnonp3oBanue rpadukoB GYHKIMNA A pelieHus: ypaBHeHul. ['paduueckue MeTo bl
peleHus ypaBHEHUN U HepaBeHCTB. [ paduueckre MeTo bl peleH s 3a/1a4 ¢ TapaMeTpaMu.

Tpuronomerpuueckasi OKpPYKHOCTb, ONPEIEICHHE TPUTOHOMETPUYECKUX  (YHKUUN
YHUCIOBOTO apryMeHTa. TpuroHomeTrpudeckue (QyHKIMH, HX CBOHWCTBA M  TIpaduKH.
@OyHKUMOHATIBHBIE 3aBHCHMOCTH B pealIbHbIX MpoIeccax MU SBJICHUAX. [paduku peanbHbIX
3aBUCHMOCTEH.

Hcnonp3oBanue rpadukoB byHKUMN JUTSL UCCIIEA0BaHUS IIPOLIECCOB
U 3aBUCHUMOCTEH, KOTOpble€ BO3HUKAIOT IPH PEIICHUM 3a7ad U3 APYTUX y4eOHBIX MPEAMETOB U
pEATBHOU KU3HU.

Hauyana maTtemaTH4eckoro aHajamusa

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHus MMOCIEI0BAaTEIbHOCTEN. METo ] MaTeMaTHYECKOM
MHAYKIUYM. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEAOBATEIBHOCTH. VICTOpPHS BO3HHKHOBEHMSI
MaTeMaTHYECKOr0 aHaJIM3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U TeoMeTpUueckas — mporpeccud.  beckoHeyHo  yObIBaromas
reomeTpuueckas mnporpeccuss. Cymma 0eCKOHEUHO YOBIBAIOIIEH I'€OMETPUUYECKON MPOrPECcCHH.
JIMHEWHBIN W HKCHOHEHUUAIBHBIA pocT. Yucimo e. @PopMyna CIOXHBIX MPOILEHTOB.
Hcnonp30Banue nporpeccuu AJisi peleHns peajabHbIX 3a7a4 IPUKIAJIHOIO XapakTepa.

HenpepbiBubie GpyHKIMU U UX cBOiCTBA. Touku pa3pbiBa. ACUMITOTHI TpapuKoB (HYHKIIUHA.
CpoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3Ke. MeToJl MHTEPBAJIOB JJISi PEIICHUS HEPABEHCTB.
[IpumeHeHne CBOWCTB HeMpepbIBHBIX (GYHKUMNA Ans pemieHus 3agad. IlepBas u  BTOpas
npou3BojHble PpyHKIMU. OmnpeneneHue, reoOMeTpuYeckuil U (PU3NUECKUI CMBICI MPOU3BOIHOM.
VYpaBHeHue kacateidbHOM K Trpaduky ¢yHKuuu. I[Ipou3BoaHble 3NeMEHTapHBIX (QYHKIIHMA.
[IpousBoaHas CyMMBI, IPOU3BEIEHUS, YACTHOTO M KOMITO3UINH (DYHKIUH.

[IpumeHeHne Npou3BOAHON K UCCIEAOBAHUIO (PYHKIMI HA MOHOTOHHOCTh

U sKcTpeMyMbl. HaxoxneHue HanOOJBIIEro M HAaMMEHBUIET0 3HAYEHUl HENpepbhIBHON
(GYyHKIIMM Ha OTpE3KeE.

[IpumeHeHne TPOM3BOJHON MJIsi HAXOXKIEHUS HAWIY4ylIero pEelIeHUs B MPUKIATHBIX
3a/1ayax, AJis ONpeeIeHHs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJaHHOT0 (opMyJIoi

WIH TpapUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO NepBOOOpa3HbIX. [lepBooOpasHbie 31IeMEHTapHBIX
¢yuxuii. [IpaBuna HaxoxaAeHN IEPBOOOPA3HBIX.

WNHuterpan. I'eomerpudeckuii CMbICI MHTErpaja. BeluuciaeHue onpenesnéHHOro MHTerpaa
no opmyne Herorona—JleniOauma.

[IpumeHenne wuHTerpana Juid HaXOXKAEHUS IUIOIAZed IIockux ¢uryp u o0BbEMOB
re€OMETPUYECKHUX TEl.



[Tpumeps! pemienuit nuddepeHnrnanbHbIX ypaBHEHHA. MareMaTHiecKoe MOJICITUPOBAHNE
pEaNbHBIX MPOIIECCOB C MOMOIIBI0 MU hepeHIInaTbHBIX YPaBHEHUH.

MHoxecTBa ¥ JIOTHKA

MHoxecTBO, Oomepaliyu HaJl MHOXKECTBaMU M MX cBoiicTBa. [(uarpammel Dilnepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara sl ONUCAaHMs PEeajbHbIX IPOLIECCOB H
SBJICHUW, TPU pEIIEHUU 3a7ady M3 JAPYyTrux ydeOHbIX mpeameroB. OmpenerneHue, Teopema,
CBOICTBO MaTeMaTU4YECKOT0 OOBEKTA, CIIEICTBUE, 10KA3ATEIbCTBO, PABHOCUIIbHBIE YPABHEHMUS.

«l'eomempus»

IIpsiMbIe H IJIOCKOCTH B NIPOCTPAHCTBE

OcHOBHbBIE TOHSTHSI CTEPEOMETPUHU. Touka, MpsiMasi, MIOCKOCTh, MPOCTpaHCTBO. [loHsATHE
00 aKCHOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
B3auMHOE pacrnojoKeHHe NpsSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOUIMECs, MapajlIeIbHbIE U
cKpemuBaronuecs npsamele. [Ipusnaku ckpenmBaromumxcs npsAMsix. [lapannensHOCTs OpsIMBIX 1
IJIOCKOCTEN B IPOCTPAHCTBE: MAapaJJIEIbHBIE MPSAMBIE B IPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX
IOpSMBIX, NApaUIEIBHOCTh HpsMOM M IulockocTu. IlapamnensHoe W LEHTpallbHOE
POEKTUPOBaHHUEe, U300paxkeHne Guryp. OCHOBHbIE CBOWCTBA MapajuIeIbHOIO NMPOEKTUPOBAHUS.
N306paxkenue ¢uryp B napajyuiebHON MPOEKIHMH. YTIIbI C COHAIPABICHHBIMU CTOPOHAMM, YTOJ
MEXAy NpAMBIMU B NIPOCTpaHcTBe. llapaiienbHOCTh INUIOCKOCTEHN: MapajuieiabHble IIOCKOCTH,
CBOMCTBa MapaylieNibHbIX MIockocTeil. [IpocTeiiue npocTpancTBeHHbIE GUTYPBI HA MIOCKOCTH:
TeTpa’ap, NapaJuIeICInIe]l, TOCTPOECHNE CEUYECHUM.

[leprieHIUKYIAPHOCTH NMPSMOM U IUIOCKOCTH: NEPIEHANKYIISIPHBIC NPSMBIE B IPOCTPAHCTBE,
IpsIMblE MApajlIeIbHbIE M NEPIEHIUKYISPHbIE K IUIOCKOCTH, IPHU3HAK MEPIEHIUKYISIPHOCTH
IpsIMOM M IUIOCKOCTH, TEOpEMa O MPSAMON NEPIEHIUKYISIPHON IUIOCKOCTH. OpTOroHalbHOE
MpoeKTHpoBaHue. [leprneHauKyIsp W HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHie OT IPSAMOM JI0 TUIOCKOCTH, MPOEKIHs (PUryphl Ha TUIOCKOCTb. IleprneHauKyIsipHOCTD
IUIOCKOCTEN: NpPU3HAK IEPHEHAUKYJSIPHOCTH  JBYX IUIocKocTed. Teopema o0  Tpéx
MEPIECHINKYJIApaX.

VYTIibl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMON U IUIOCKOCTBIO, IBYTPAHHBIN YIrOJl, JIMHEHHBIN
yros AByrpaHHoro yria. TpéxrpaHHelii M MHoOrorpasssle yriabl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa INIOCKMX W JABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YyTJa.

MHoOrorpaHHMuKHU

Buzasl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yroybHas npusma, npsmas
W HakJOHHAs TMpu3Mbl, OOKOBas W TIOJIHAsA MOBEPXHOCTh MNpu3Mbl. llapamnenenunen,
MPSIMOYTOJIBHBIN Mapajjienenunes; U ero cpoiicTBa. KpaTwailime nyTH Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBennas teopema [ludaropa. [Mupammma: n-
yroJibHasi MUpaMua, MpaBUiIbHAA U yceu€HHas nupamuabl. CBolicTBa pébep M OOKOBBIX TpaHei
MpaBUJIbHONM nupamuabl. [IpaBuiibHBIE MHOTOTPAaHHUKHU: IpaBUJIbHAs IpU3Ma U NpPaBUIIbHAsS
nUpaMua, MpaBUIbHAS TPEYrojbHas MUpaMHIa U MPaBUIBHBIN TeTpadap, Kyo. [IpencraBnenue o
IIPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTAdIP, NOACKAIP U UKOCADP.

Boluncrienne 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [lnomans 60koBoi
MTOBEPXHOCTH M IIOJHOM MOBEPXHOCTH NPSIMOM MPU3MBI, IUIONIAJb OCHOBAaHWW, TEOpEMa O
OOKOBOI TMOBEPXHOCTH MNpsMOW Tpu3Mbl. [lmomaas OGOKOBOI MOBEPXHOCTH M TOBEPXHOCTU
IIPAaBUJIBHOM ITUPAMHU/IBI, TEOPEMA O TUIOIAAU YCEUEHHOW MTUPAMMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM IIPABWIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpuss B IpaBWJIBHOM MHOTOIPDAaHHUKE: CHMMETpUsl NapajUlesieNuIe a, CUMMETPUs
IIPAaBUJIBHBIX MIPU3M, CHMMETPHS IPABWIBHOW MUPAMUBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHsTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JJINHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M IIPOTUBOIIOJIOXKHO HAIIpaBJICHHbIE BEKTOpPHl. PaBeHCTBO



BEKTOpOB. JIeHCTBUS C BEKTOpaMH: CIIO)KEHUE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ucyio. CBOMCTBA CII0KEHUsI BEKTOPOB. CBOWMCTBA YMHOXKEHUS
BeKTOpa Ha uwucio. lloHsTMe KoMIaHapHble BEKTOphL. [IpuM3HAK KOMIUIAHApPHOCTH TPEX
BekTOopoB. [lpaBuno mapamienenunena. TeopemMa O pa3oKEHUH BEKTOpa IO TpPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsimoyrosibHass cucTeMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsA3p MEXAY KOOpPAMHATAMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOII
Mexay Bekropamu. CkalsipHOE MpOU3BEACHHE BEKTOPOB. PasnmokeHwe BekTopa 1o Oaswucy.
KoopannaTHO-BEKTOPHBIN METO/T ITPU PEIICHUH T€OMETPUUYECKUX 3a/1au.

JABu:KeHHsI B IPOCTPAHCTBE

JIBuxenus nmpoctpancta. Otobpaxenus. JBuxkenus u paBeHCTBO Quryp. O6mume cBoicTBa
JNBM>KEHUW. BUabl ABH)KEHWI: MapajyieIbHbIA MEPEHOC, LEHTpPaJbHAs CUMMETPHS, 3E€pKalbHas
CUMMETpUSI, TOBOPOT BOKPYT npsimMoit. [IpeobpazoBanus mogodusi. [lpsimas u cdepa Diinepa.

TeJsia Bpalenus

[lonsaTus: UMAMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAas TMOBEPXHOCTh, cdepuiecKas
MOBEPXHOCTh, OOpazytonire mnoBepxHocTed. Tenma BpamieHUs: LUIUMHAP, KOHYC, YCEUEHHBIN
KOoHyC, cdepa, map. BzaumHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTellbHas TUIOCKOCTh K
chepe. M3o00pakeHue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTka nunuuapa u konyca. CumMmeTpus
cdepsl U mapa.

O6béM. OcHoBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOJIBHOTO
napayienenumnena U ciueActBus U3 He€. OO0BEM TpsIMOW M HAKJIOHHOW MPU3MBI, HWIHHIPA,
nupaMuibl 1 KoHyca. OO0bEM 11apa U MapoBOr0 CETMEHTA.

KomOunammu Ttenm BpaleHuss W MHOTOrpaHHUKOB. [lpu3ma, BmucaHHas B UWJIUHAD,
omucaHHas okojio IHHIpa. Ilepeceuenue cheprl u mapa ¢ miockocteio. Kacanuwe mapa u
cdepsl mIockocThio. [ToHSITHE MHOTOTpaHHUKA, OTUCAHHOTO OKOJIO cdepbl, chephl, BIUCAHHON B
MHOTOTPaHHUK WA TEJIO BPAIICHHUS.

[Tnomaas MOBEPXHOCTH IWIMHIpA, KOHyca, momanas chepsl u e€ udactedt. [lomoOue B
npoctpancTBe. OTHomeHue 00BEMOB, TIUIOMIAACH TOBEPXHOCTEH  MOJOOHBIX  (uryp.
[IpeoOpazoBanue mnonobusi, romoteTus. PemieHune 3agady Ha TUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB U TEJl BPAILIEHUSI: CEYEHUsI LIWIIMH]Ipa (MapaiIebHO
Y NIEPIEHUKYISIPHO OCH), CEYEHUsI KOHYyca (MapaieIbHOE OCHOBAHUIO

U TIPOXOAsIIee 4Yepe3 BEpIIMHY), CEUCHHUs Iapa, METOJbl MOCTPOCHUS] CEUCHHI: METOH
CJI€/I0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUSI, METO/]I IEPEHOCA CEKYIIEH MIIOCKOCTH.

«Bepoamnocmsb u cmamucmuxay

BeposATHOCTH U CTATHCTHKA

I'pad, cBsasubIil rpad, mytu B rpade: mukibl U nenu. CteneHp (BaJIGHTHOCTh) BEPIIUHBI.
I'padsr Ha mockocTu. JlepeBps. CiydaiiHble SKCHEPUMEHTHI (OMBITHI) M CIy4ailHble COOBITHS.
OnemeHTapHble COOBITHUS (MCXO[bl). BeposTHOCTH ciywaitHOro coObiTusa. Biu3ocTh 4acToThl U
BEPOSATHOCTHU COOBITHI. CiTydaiiHbIE OIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUSMHU.

Omnepamuy Hajx COOBITHSMH: TIepecedeHue, OObeIWHEHHE, MPOTUBOMOIOKHBIE COOBITHS.
Juarpammsel Oinepa. @opMyna CIOXKEHUS BEPOSITHOCTEN. Y CIOBHAs BEPOSTHOCTh. Y MHOXEHUE
BEPOSATHOCTEU. [lepeBo ciydailHOTO 3KcniepumeHTta. PopMylsia MOJIHOM BEpOSTHOCTH. Dopmyia
baiieca. HezaBucumbie coObITHS.

buHapHBIi ciayyailHbI ONBIT (MCIBITAHME), YCIIeX U Heyjaada. HezaBucumble UCHBITaHUS.
Cepust He3aBUCHMBIX MCIBITAaHUN 10 nepBoro ycnexa. IlepecraHoBku u ¢akropuan. Ywucio
couetanuil. TpeyronpHuk Ilackans. ®dopmyna Ounoma Hbiorona. Cepus HE3aBHCUMBIX
ucnbiTannii bepuymm. Ciny4aitHeiii BBIOOp M3 KOHEYHOU COBOKynmHOCTH. CirydaiiHasi BEIWYHHA.
Pacripenenenue BepostHocTel. Juarpamma pacnpeaenenus. Onepanuy Haj  ClydalHBIMU
BEIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. lIpumepsl pacnpeneneHuil, B TOM YHUCIE
reOMETPUUECKOE U OMHOMUAIIBHOE.



CoBMecTHOE pacnpefielieHHe JByX Cily4yalHbIX BeJWyuH. HesaBucumble ciiydaiiHble
BEJIMYMHBI. MaTemMaTuyeckoe OKUAAHWE CllydailHOW BenuuuHbl (pacnpezneneHus). Ilpumepst
INPUMEHEHMs] MaTeMaTHYeCKOI0 OXKUAaHus (CTpaxoBaHue, jjotepes). MaTteMaTndeckoe OKuaHue
OMHApHON ciydallHON BeNMYMHBI. MaTeMaTH4ecKOoe OXHAAHUE CYMMBI CIy4alHbIX BEJIUYMH.
Maremarudeckoe 0Ku1aHue TeOMETPUUECKOT0 1 OMHOMUAIBHOTO paclpeIesIeHui.

Hucnepcuss M CTaHJAPTHOE OTKJIOHEHWE CIy4allHOM BEJIMYUHBl (PacIpelesIeHHUs).
Jucnepcusi OMHApHOW CiyyallHOM BeIMYMHBL. MaTeMaTH4YecKOe OXKHMJIaHHE MPOU3BEICHUS U
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIy4alHBIX BeJIW4YWH. JlUcniepcus M CTaHAApPTHOE OTKIOHEHUE
OMHOMMANILHOTO pacrpeaeneHus. Jlucnepcus W CTaHJApTHOE OTKJIOHEHHE I'€OMETPUYECKOro
pacnpeeneHus.

HepaBenctBo YeOwimépa. Teopema YeOwimuéBa. Teopema bepnyman. 3akoH O0dbIIMX
yucen. BpiOopounblii MeTon wuccnenoBaHuil. BpiGopounble XapakTepucTHkd. OleHHBaHHE
BEPOSITHOCTH COOBITUSI IO BEIOOPOYHBIM JaHHBIM. IIpoBepka mpocTedmmx rumnores3 ¢ MoMoubo
W3YUYEHHBIX PaclpeeICHUN.

HenpepriBHble ciny4alinble BenuuuHbL. [IprMepbl. @yHKIHS IUIOTHOCTH BEPOATHOCTH
pacnpeneneHus. PaBHOMepHOe paclpeneleHne M €ro CBOWCTBAa. 3ajayd, HPUBOAAILUE K
MIOKA3aTeJIbHOMY pACIPEIEIICHAI0. 3aJadd, NPUBOAAIIME K HOPMAJIBHOMY pPaclpelelICHHUIO.
@OyHKIMSA IJIOTHOCTH BEPOSITHOCTU IOKA3aTENbHOIO paclpeaeneHus, (QpyHKIHs IJIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pacnpenencHus. OyHKIMs IUIOTHOCTH M CBOMCTBA HOPMAJbHOIO
pacnpenenenus. IlocienoBaTeabHOCTh  OJAMHOYHBIX — HE3aBHCHMBIX  COOBITHH.  3amauw,
mpuBoAsAIIME K pacupexaenenuto [lyaccona.

KoBapuamuss aByx ciuydailHblx BenuuuH. KodQhuuueHT JHMHEHHON KOpPpEsIHH.
CoBmecTHbIe HAaOMIOIEHUS ABYX BeIWYMH. BrIOOpOUHBIN KO3 UIHEHT Koppenduuu. Pazmuune
MEXY JIMHEMHON CBSA3BIO M IPUYMHHO-CIEACTBEHHOM CBs3bI0. JIMHEHHAs perpeccus, METOH
HaVMEHBIINX KBAJIPaTOB.



4. TemaTu4eckuii IJiaH 001e00pPa3oBaTeJIbHOI0 Y4e0HOI0 peaMeTa
TemaTnyeckui 1iaH

OVII.03.Y MATEMATHUKA (venybnennsiii)

Ha 2025 — 2026 yueOHbIN TO
I'pymma l-9
[Tpodeccus: 23.01.06 Mawunucm 00poAiCHBIX U CMPOUMENbHBIX MAULUH

Oos3aTeabHas yueOHas

Harpyska
Maxkcuma B TOM 4YHCJIe
Ne JbHas | BHeayau
HaumMmenoBanue pa3jiejioB U TeEM e K
n/n yuyeOHasi | T.caM. | Bcero ® -
Harpyska | pa6. |samsTmii| o 3 g‘
© .
s =
S =
1 cemecmp 153/9* 153/9* 10/9* | 7
Pazpen 1. [IloBropeHme Kypca MaTeMaTHKH 20 20 5
OCHOBHOM IIIKOJIBI
11 [loBTOpeHne Kypca MaTeMaTUKd OCHOBHOM 20 20 5
IIKOJIBI
Pa3nen 2. Yuciia u BEIYUCIICHUS 6/2* 6/2* 2%
2.1 |llenble U panMOHAIBHBIE YHCITA 2/1* 2/1* 1*
2.2 | [leiicTBUTENBHBIC M HPPAIMOHAIBHBIC YHCITA 4/1* 4/1* 1*
Pa3nen 3. Crenenu, KOpHU U JIOrapuPMbI 13 13
3.1 |Kopnu u crenenu 6 6
3.2 |Jlorapugmsl 7 7
Pasnen 4. [IpsMble 1 IIOCKOCTH B IPOCTPAHCTBE 20/2* 20/2* 2*
4.1 | OcHOBHBbIE MTOHSATHUSI CTEPEOMETPHH 2 2
4.2 |TlapamienbHOCTh B TPOCTPAHCTBE 6 6
4.3 |TlepneHIUKYJISIPHOCTD B IPOCTPAHCTBE 6/1* 6/1* 1*
44 [Ipsmble ¥ IUIOCKOCTH B IPOCTPAHCTBE. 6/1* 6/1* 1%
Pemenue 3anau
Pa3nen 5. KoopiHATHI ¥ BEKTOPHI 16/2* 16/2* 2* 1
51 KoopauHatel B mpocTpaHcTBe. 3ajayd B 6/1* 6/1* 1%
KOOpJAMHATaX
5.2 | BEeKTOpHI B MPOCTPAHCTBE 8/1* 7/1* 1*
5.3 | JIBm>keHue B IPOCTPAHCTBE 2 3 1
Pazgen 6. OCHOBBI TPUTOHOMETPHHI 36/3* 36/3* 3* 2
6.1 OCHOBHBIE TPHUTOHOMETPHUYECKHE TOHATUS U 4 4
" | ToxKmecTBa
6.2 | OcHOBHBIE (HOPMYJITBI TPUTOHOMETPUHU 8/1* 8/1* 1*
6.3 | Tpuronomerpuyeckre GyHKIMHU U UX CBOMCTBA 10/2* 10/2* 2*
6.4 | OOpaTHBIC TPUTOHOMETPHUYECKUE (DYHKITHH 2 2
6.5 TpuroHomeTpudeckue ypaBHEHUs, HEPABEHCTBA, 12 12 5
CHCTEMBI
Pa3nen 7. KoMIuiekcHbIe gricia 8 8
7.1 | KomIuIeKCHbIE Uncia 4 4
7.2 |IlpuMeHeHne KOMIUIEKCHBIX YHCEeT 4 4
Paznen 8. Crenennas, 1oKazaTenbHas | 34 34 1 2
norapupmuueckas yHKIUU
8.1 |Crenennas GyHKIHs 4 4
8.2 |PemeHne  HMppalMOHAIBHBIX  YpaBHEHUH W 4 4




HEPaBEHCTB

8.3 |IlokazarenpHast GyHKIMS U €€ CBOMCTBA 4 4
8.4 Pemienne  mokaszaTeNbHBIX  YpPaBHEHUU U 10 10 1
HEPaBEHCTB
8.5 |Jlorapudmuueckas QyHKIUsS U €€ CBOHCTBA 6 6
8.6 Pemienne sorapudmMuyeckux ypaBHEHHH U 5 5 5
HEPAaBEHCTB
2 cemecmp 177/17* 12 165/17* 21/17* | 7
Paznen 8. Crenennas, noka3arenbHas |
10 10
norapudmudeckas GQyHKIIHHA
8.7 | Cucremsl ypaBHennii u HepaBeHcTB 10 10
Pa3nen 9. MHOrOrpaHHUKH 22/3* 2 20/3* 5*
9.1 |IIpusma 3 3
9.2 |Tlapamnenenwumen 2 2
9.3 |[Mupamuna 4/2* 4/2* 2%
9.4 BoxoBas u MOJTHAS TOBEPXHOCTD | 4 ok 5 8% %
MHOTOT'PaHHHKOB
9.5 |[IpaBHIbHBIE MHOTOTPAHHUKH 3/1* 3/1* 1*
Pa3nen 10. MHokecTBa. DIeMEHTHI TeOpUH TpadoB 10/1* 10/1* 1*
10.1 | MuoxecTtBa. Onepaniuy ¢ MHOKECTBAaMHU 4 4
10.2 | I'padbr 6/1* 6/1* 1*
Pa3nen 11. [IpousBoHas 1 €€ MPUMCHEHHE 45/4* 4 41/4* 5/4* 2
11.1 | [IpousBoHas 15 15 1
112 CDI/ISI/I‘{CCKI/II‘/'IU U TCOMECTPUYECKUH  CMBICI 10/2* 5 8% %
IPOM3BOIHOM
113 HpI/IMerHI/Ie INPOU3BOJHONH K HCCIIEI0BaHHIO 20/2% 5 18/2% o 9
byHKIMA
Paznen 12. Tena BparieHus 23/3* 2 21/3* 4/3* 2
12.1 | Hunuaap 4 4 1
12.2 | Konyc 5/1* 5/1* 1*
12.3 |Ilap, chepa 4 4
124 OOBéMBI M MmIOHmAAU TOBEPXHOCTEH  Tel 10/2* 5 8/2% o 2
BpalleHUs
Pa3znen 13. [lepBooOpa3Has 1 HHTErpai 23/2* 2 21/2* 4/2*
13.1 | TTepBooOpa3Hast 4 4
13.2 | I1nomuiaap KpUBOIMHEWHOM Tpaneuu 6 6 2
13.3 | HeonpeeneHHBI HHTETpAIT 2 2
13.4 | OnipeiesieHHBIA HHTETpaT 11/2* 2 9/2* 2*
Paznen 14. OneMeHTBI § KOMOMHATOPUKH, 00/9% 20/9% o 1
CTaTUCTHKH U TEOPHU BEPOSITHOCTEH
14.1 | OcHOBHBIE MOHATHS KOMOUHATOPUKH 5/1* 5/1* 1*
14.2 | BeposiTHOCTB 5 5
14.3 | MaTemaTtndeckasl CTaTHCTHKA 4 4
14.4 | I'papuyeckoe npejcTaBieHue JAaHHBIX 4/1* 4/1* 1*
145 Pemrenne BEpOSTHOCTHBIX W CTaTUCTHYECKHX 4 4 1
3a1a4
Paznen 15. YpaBHeHMsI 1 HepaBeHCTBA 22 2 20 2
15.1 | VpaBHEeHUs 1 HEPABEHCTBA C MOIYJIEM 10 2 8
15.2 | YpaBHEHHUsI M HEPABEHCTBA C NApPaMETPOM 12 12 2
Koncynprarmu 3 3
[TpomexxyTouHast arTectanus (3K3aMeH) 3 3
Hroro 336/26* 12 324/26* 31/26* | 14

3auamus ¢ npogheccuonanbHOU HANPaAGIeHHOCMbIO NOMeYeHbl *




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

HaumenoBanue Copaepxxanue yueOHOro MmaTepuaJia, 1adopatopHbie padoThl U O0bem Konsb! popmupyembIx 001mux u
pa3iesioB U TeM NPaKTHYeCKHe 3aHATHUS, KOHTPOJIbHbIe Pa00ThI, BHEAy IUTOPHAS 4acoB | NpogecCHOHAJbHBIX KOMIETeHIUI
CaMoOCTOsITeIbHAs padoTa CTYyAeHTOB
1 2 3 4
Pazaea 1. IToBTOopeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI 20 OK-01, OK-02, OK-04, OK-05
Tema 1.1. Conep:kanue y4eOHOT0 MaTepHuaJia
IToBTOpEeHnue kypca JleWicTBUS HaJ| MTOJIOKUTELHBIMU M OTPUIATEIBHBIMU YHCIaMu. Jpoou.
MaTEeMaTUKH OCHOBHOM I'eomerpuueckue Gurypsl Ha MIOCKOCTH. JIMHEHHbIE, KBaipaTHBIE, JPOOHO- 18
IIKOJIBI paloHaIbHble YpaBHEHUSI M HepaBeHCTBA. CUCTEMBbI JINHEHHBIX YpaBHEHUI
KonTposbHbIe padoThl
1. BXo1HOM KOHTPOJIb 2
Paszgen 2. Yucna u BEIYUCIEHHAS 6/2* | OK-01, OK-02
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia IK-1.1.
Lenble u panmoHanbHbIe Hatypanbuble u nenble uncia. [IpumeHeHHE NPU3HAKOB JNEIMMOCTH LENbIX
quciia yucen, HanOoapmui oot nenutens (nanee - HOJl) m HauMmenblnee oOiee
kpatHoe (nanee — HOK). Panmonansibie urcia. OOBIKHOBEHHBIC U ICCATHYHBIC 1
IpoOu, MPOLEHThI, OeCKOHEUHbIE Nepuoandeckue poou. Ilpumenenune apodeit
U TPOLEHTOB Ul pEUIeHMs] NPUKIATHBIX 3aJad M3 pa3IMuHbIX oOTpaciei
3HaHUH U PEaTbHOM )KU3HU
IIpakTHyeckue 3aHATHSA
1. TIpouieHTHOE cojiepkaHue B CIUIaBaX, B pacTBOpax 1*
Tema 2.2. Coaepxanue y4eOHOro MaTepuaJa
JleficTBUTENBHBIE U JlelicTButenbHble yKcna. MppanyroHanbHble ynciaa. ApupMeTHiecKue
UppaloHaIbHbIE YHCIa olepalyy ¢ JEHCTBUTEIbHBIMH YUCIaMU. MOy b NE€HCTBUTENBHOIO YHCIIA U 3
ero coiictBa. [IpubnmxE€HHbIE BHIYUCICHUS, TPAaBUIa OKPYTJICHUS, TPUKHUIKA
U OLIEHKA pe3yJIbTaTa BIYMCICHUN
IIpakTnyeckue 3aHATHSA
1. TTorpenrHOCTh U3MEPUTEIBHBIX TPUOOPOB 1*
Pa3nea 3. Ctenenu, KOpHH U JorapudMbl 13 OK-01, OK-04
Coaep:xanue yueOHOro MaTepuaJia IK-1.2.
Tema 3.1. [TonsiTHE KOpHS N-O CTENEHU U3 IEUCTBUTEIBHOIO YMCia U €r0 CBOMCTBA.
Kopnu u crenenn CreneHs ¢ palMoHaIbHBIM IIOKA3aTENEM U €€ CBONCTBA, CTENIEHD C 6

JNIEUCTBUTEILHBIM ITOKa3aTeIeM

Tema 3.2.

Conepxanue y4eGHOro MaTepuasia




Jlorapudmsr

Jlorapudm yucna. JlecATUYHBIN B HATYpAIBHBIN JOTapUPMBI, YUCTIO €.

. 7
CaoiictBa norapudmon. Onepanus sorapudMupoBaHus

Paznea 4. IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 20/2* | OK-01, OK-02, OK-05
Tema 4.1. Coaep:xkaHue y4eOHOro MaTepuaJia [K-1.1., [IK-1.2.,
OcHoBHBbIE IOHATHSA [Ipenmer crepeomerpuu. OCHOBHBIE TOHATHS (TOUKA, IIpsiMasi, INIOCKOCTb,

CTepeOMeTpUH npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromumecs, 5
napajulesibHbIE U CKpellnBaromuyecs npsimble. [IpusHak u cBONHCTBO
cKpeuBarmuxcs npsaMbeix. OCHOBHbIE IPOCTPAHCTBEHHBIE (PUTYPHI
Tema 4.2. Coaeprxanue yueOHOro MaTepuasa
[TapannensHOCTh B [TapannenbHOCTh NPAMOM U INIOCKOCTH (OIIpeieIeHUe, CBOWCTBA, TPU3HAK).
IIPOCTPAHCTBE [TapannenbHOCTb MJIOCKOCTEN (ONpeeeHre, CBOMCTBA, IpU3HaK). TeTpasap u
ero aneMeHTsl. [lapamienenumnen u ero aneMeHTsl. CBOHCTBa 6
IIPOTUBOIOJIOKHBIX TPaHEN U AMaroHanei napauienenumnena. Iloctpoenue
ceueHuii. Pemenue 3axau
Tema 4.3. Coaep:xaHue y4eOHOro MaTepuaJia
[lepnieHIMKYISIPHOCTD B [lepnienaukynspHsle npsmsbie. [lapamuienbHble NpsMble, NEPIEeHAUKYISIPHbIE K
IIPOCTPAHCTBE ockocTy. [Ipu3Hak nepneH MKy IsIpHOCTH MPSMON U IUIOCKOCTH.
[lepnienaukynsip u HakiaoHHas. [lepnenaukynspHsie miaockocTy. Ilpu3nak 5
NEPIEHIUKYIISIPHOCTH II0CKOCcTeN. PaccTossHus B mpocTpaHcTBe. Teopema o
TpeX NEPIEHIUKYIISpax. YT0oa MEXKAY NPSIMON U TUIOCKOCTBIO. YTOJI MEXITY
IJIOCKOCTSIMU
IIpakTHyeckue 3aHATHSA
1. IIpoekuust Ha IOCKOCTb 1*
Tema 4.4. Coaep:xaHue y4eOHOro MaTepuaJia
[Tpsimble M IIIOCKOCTH B PacnonosxeHne npsiMbIX U IIJIOCKOCTEN B MPOCTpaHCTBE. [lepneHInKyIspHOCTb 5
npocTpaHcTBe. Pemienne Y apaJuIeIbHOCTh NPSIMBIX U MI0cKocTel. CKpelrBaomuecs IpsiMble
3aj1a4 IIpakTHyeckue 3aHATHSA
1. ITocTpoeHne yepTexeil U ICKM30B MPEIMETOB 1*

Pa3nen 5. KoopanHaThl ¥ BEKTOPHI 16/2* | OK-01, OK-02, OK-03, OK-05
Tema 5.1. Coaeprxanue y4eOHOro MaTepuaJa MK-1.1., TIK-1.2., [TIK-2.2.
Koopnunars! B JlexapToBBI KOOpAMHATHI B MpocTpaHcTBe. [IpocTeiimmue 3amaun B
IIPOCTPAHCTBE. 3a7auu B KoopauHaTax. PaccTosiHue Mexy IByMs TOUKaMH, KOOPAUHATHI CEPEINHBI 5
KOOpAMHATax OTpe3Ka

IIpakTHYecKHe 3aHATHA

1. Onpenienenye MpoWIEHHOTO PACCTOSTHUS, HCIIOJIb3YsI KOOPIMHATHI 1*
Tema 5.2. Coaeprxkanue y4eOHOro MaTepuaJa
Bekrops! B npoctpancTBe | BekTopsl B mpocTpancTBe. ClI0)KEHUE M BEIYMTAHUE BEKTOPOB. Y MHOXKCHHE 6




BEKTOpa Ha yncio. KoMiuianapHele BeKTOpbl. CKaIsIpHOE IPOU3BEACHUE
BEKTOPOB. Pa3nokeHne BekTopa o TpeM HEKOMILJIaHAPHBIM BEKTOPaM.
Koopaunats! BEKTOpa, CKaIsIPHOE IPOU3BEICHUE BEKTOPOB B KOOPANHATAX,
yroJI MeX/1y BEKTOpaMH, YToJl MEXy NMPSAMOU U IIOCKOCTBIO, YTOJl MEXTY
IJIOCKOCTSIMM.

IIpakTHyeckue 3aHATHS

1. ®u3nyeCKUil CMBICI CKAJIIPHOTO NIPOU3BEACHHUS 1*
Tema 5.3. Coaep:xkaHue y4eOHOro MaTepuaJia
JIBr>keHue B JiBmkenust npoctpancTBa. OtoOpaskeHus. J[BI>KeHUS U paBEeHCTBO UTYD.
MIPOCTPAHCTBE OO6mume cBoiicTBa NBM)KCHUH. BUIbI IBH)KEHMIA: MTapauIeIbHBIN IEPEHOC, 5
LIEHTPaJIbHAsl CUMMETPHUS, 3€pKaJIbHAasi CHMMETPHUsL, TOBOPOT BOKPYT HPSAMOI.
[TpeobpazoBanus mog00us
KoHnTpoJsibHbIe padoThl
1. ITpsiMble, MIIOCKOCTH, BEKTOPHI B MPOCTPAHCTBE 1
Pa3nen 6. OCHOBBI TPUTOHOMETPUU 36/1* | OK-01, OK-02, OK-03, OK-04
Tema 6.1. Coaeprxanue yueOHOro MaTepuaJia IK-1.1., TIK-2.2.
OcHOBHBIE Panuannas mepa yruia. [loBopoT Touku BOKpYT Hadajga KOOpIUHAT.
TPUTOHOMETPUUECKUE Onpenenenre cuHyca, KOCUHYCa, TAHT€HCA U KOTaHI€Hca. 3HAKU CUHYcCa,
HOHSITHS U TOKIECTBA KOCHHYCa, TAHT€HCA M KOTAHT€HCA M0 YETBEPTAM. 3aBUCHMOCTh MEXTY 4
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO ¥ TOT'O K€ yrIJa.
Tpuronomerpuueckue Toxnectsa. CHHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC
YIJIOB O ¥ - 0.. POpMYJIBI IPUBEACHUS
Tema 6.2. Coaepxanue y4eOHOro MaTepuaJa
OcHoBHbIE (HOPMYIIBI CyMmMma u pazHocTh cuHycoB. CymMMa M pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC
TPUTOHOMETPHUH nBoiHOro yria. ®opmMyiisl MoJ0BUHHOTO yria. [IpeoOpa3oBaHus cyMMbI
TPUTOHOMETPUUECKUX (QYHKIMI B IPOU3BEACHHUE U IPOU3BE/ICHUS B CYMMY. 7
BripaxkeHue TpUroHoMeTpruuecKux (GyHKIHMA depe3 TAaHT€HC T0JI0BUHHOTO
aprymenTa. [IpeoOpa3zoBaHusi IpOCTENIINX TPUTOHOMETPHUECKHUX BhIPAKEHUM
IIpakTHYecKHe 3aHATHA
1. Beiuncnenue yrioB HaKJIOHA 1*
Tema 6.3. Coaeprxanue y4eOHOro MaTepuaJa
Tpuronomerpuyeckue OO6nacTh ornpeeneHus] © MHOXKECTBO 3HauUeHUH QyHKImid. YETHOCTS,
(GYHKLINU U UX CBOMCTBa HEYETHOCTb, IEPUOIUYHOCTh QPyHKIMA. CriocoOsl 3ananus GyHkuuid. ObmacTb
OTpeJIeIeHUs] © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLIUH. 8

YETHOCTH, HEYETHOCTD, MEPUOIUYHOCTH TPUTOHOMETPUUECKUX QYHKIUH.
CaoiicTBa u rpaduku GyHKIHH y = COS X, Y = sin X, y = tg X, y = ctg x. Cxarue
U pacTsbkeHue TpaduKoB TpuroHomeTpuuecknx Gynkimii. [IpeobpazoBanue




rpaMKOB TPUTOHOMETPUYCCKUX (PYHKITUT

IIpakTuyeckue 3aHATHS

1. IlpeoOpa3zoBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKITHI 1*
2. BoluncneHnue yrioBoil CKOPOCTH JBHXKEHUS 1*
Tema 6.4. Coaeprxanue yueOHOro MaTepuaJia
OO6parHbie OO6parnbie TpuronomeTpuueckue GyHkuun. Mx cBoicTBa u rpaduxu
TPUTOHOMETPUYECKHE 2
byHKIHMH
Tema 6.5. Coaeprxanue yueOHOro MaTepuaJia
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YPaBHEHMs, HEPABEHCTBa, | PernieHue TpUrOHOMETPHUECKUX yPAaBHEHUI OCHOBHBIX THIIOB: IIPOCTEHIIINE
CUCTEMBbI TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISIINECS K KBaPATHBIM, pelllaeMble 10
Pa3IoKEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
[Ipocreiimme TpuroHoMeTpuueckre HepaBeHcTBa. CUCTEMBI IPOCTEHIIINX
TPUTOHOMETPHUYECKUX YPAaBHEHUH
KonTposbHbIe padoThl
1. OCHOBBI TPUTOHOMETPUH 2
Pa3nen 7. KoMIuiekcHble yncia 8 OK-01, OK-05
Tema 7.1. Coaep:xanue yueO0HOro MaTepuaJia
KowmmnekcHele uncna [TonsaTHE KOMIUTEKCHOTO yKcia. ConpsKeHHbIE KOMIUIEKCHBIC YHCIa, MOAYJb U
apryMeHT KOMIUIEKCHOTro yncia. dopMa 3amucu KOMIUIEKCHOTO YHcia 4
(reomeTpuueckasi, TPUTOHOMETpHUECKasl, anredpandeckas). ApupmeTnueckue
JeWCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
Tema 7.2. Coaep:xaHue y4eOHOro MaTepuaJia
[Tpumenenue BrinonHeHue pacyeToB ¢ MOMOIIbIO KOMIUIEKCHBIX uncell. [Ipumepsl 4
KOMILIEKCHBIX YHMCEeT MCTIOJIh30BAHHUSI KOMIIJICKCHBIX YHCEI
Pa3gen 8. CrenenHas, nokasaTenabHast U jorapudmuyeckas QyHKIMU 44 OK-01, OK-02, OK-03, OK-04
Tema 8.1. Coaeprxanue yueOHOro MaTepuaJa MK-1.1., TTK-2.2.
CrenenHast QpyHKIHS OyHKIMU y = VX ux cBoiicTBa U rpaduku. CTeneHnble PyHKINU, UX 4
CBOMCTBA U rpaduKu
Tema 8.2. Coaepxanue y4eOHOIro MaTepuaJa
Pemenne [IpeoOpa3oBanue UppaIMOHATBHBIX BhIpaKEHUH. PaBHOCHMIIBHOCTD
UppaluoOHaIbHbBIX HMPPALMOHATIBHBIX YPAaBHEHN U HEpaBEHCTB. MeToabl ux pemenus. Pemenne 4
YPaBHEHW U HEPABEHCTB | MPPAIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
Tema 8.3. Coaep:kaHue y4e0HOro MaTepuasa
INokazarenpHas pyHkuus | OnpeneneHue MOKa3aTenbHON QYHKIMHU, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C 4

U €€ CBOMCTBA

MIPUMEHEHUEM TTOKa3aTeIbHOW PYHKIMHU. Perenne nokasareabHbIX YpaBHEHUN




(G YHKIMOHATBEHO-TPAQUIECKUM METOJIOM

Tema 8.4.
Pemenne noka3aTeilbHBIX

Conep:kaHue y4e0HOIro MaTepuaJa

Pemrenne nokasaTenbHbIX YPaBHEHUM METOJIOM YPAaBHUBAHUS [T0OKA3aTEIICH,

YPaBHEHMI U HEPABEHCTB | METOJOM BBEJICHUS HOBOW MEPEMEHHOM, (QYHKIIMOHATLHO-TPAdhUICCKUM 9
MeToJ1oM. PelieHne nokasareapbHbIX HEPABEHCTB
IIpakTHyeckue 3aHATHS
1. Penienuie nokasarejabHbIX YpaBHEHUM U HEPABEHCTB 1
Tema 8.5. Conep:kanue y4e0HOIr0 MaTepuaJia
Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS U €€ CBOMCTBA 6
(GyHKLUS U €€ CBONCTBA
Tema 8.6. Coaep:xaHue y4eOHOro MaTepuaJia
Pemenue [Tonsatue norapupmuyeckoro ypasueHus. Onepanus noreHuupoBanus. Tpu
JOTapuUPMHUECKUX OCHOBHBIX METOJIa PELICHUSI IOTapU(PMUUECKUX YpaBHEHUI: (PyHKIIMOHAIbHO- 4
YPaBHEHHHU U HEPABEHCTB | rpaduuecKuii, METOl MOTEHIIUPOBAHHUS, METO]] BBEACHHSI HOBOIl IEPEMEHHOM.
Jlorapugmuueckiue HepaBEeHCTBA.
KoHnTpoJsibHbIe padoThI
1. KontposibHas pabota 3a 1 cemectp 2
Tema 8.7. Coaep:xaHue y4eOHOro MaTepuaJia
CucteMbl ypaBHEHUH U Pemenne cuctem nokazaTelbHBIX ypaBHEHUN. AJITOPUTM PELICHHS CUCTEMBI 10
HEPABECHCTB ypaBHEHUH. PaBHOCHJIBHOCTD JIOrapu()MUUECKUX YPAaBHEHUI 1 HEPABEHCTB
Pa3nen 9. MHOrOrpanHuKu 18/3* | OK-01, OK-02, OK-03
Tema 9.1. Coaeprxanue yueOHOIro MaTepuaJia MK-1.1., TIK-1.2., [1K-2.4.
[Tpusma [TonsiTe MHOrOrpaHHuka. Ero anemMeHTsl: BeplIuHbL, pedpa, rpaHu.
Huaronans. CeueHue. BeInyKiible 1 HEBBIMYKIIbIE MHOTOrpaHHUKN. [ToHsTHE 3
npu3Mel. Ee ocHoBanus 1 6okoBble rpanu. Beicora mpusmel. [Ipsimast u
HakJIoHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenue
Tema 9.2. Coaep:xaHue y4eOHOro MaTepuaJia
[Tapannenenunen [Tapannenenunen, cBoiicTBa NPSAMOYTOJIBHOTO Mapasuienenunena, kyo. Ceuenue 2
Ky0Oa, mapajuiesenuneaa
Tema 9.3. Coaepxanue y4eOHOIro MaTepuaJa
[Mnpamua [Inpamnpa u ee snemenTsl. Ceuenue nupamuasl. [IpaBunbHas nupamuaa. 2
YcedeHHas nupaMua
IIpakTnyeckue 3aHATHSA
1. HaxoieHHe BBICOTHI 0OBEKTOB 2*
Tema 9.4. Coaep:xxanue yueOHOro MaTepuaJia
bokoBas u nosHas [Tnourans 60KOBOM M MOJHON MOBEPXHOCTHU MPU3MBI, MUPAMUIbI 6
MIOBEPXHOCTh IIpakTHYecKHe 3aHATHA




2*

MHOTOTPAaHHUKOB 1. Haxoxxnenue miomanei
BHeayuTopHasi caMOCTOsITeJIbHAsI PaboTa CTYAEHTOB: 2
Pa36op BaI[aHI/IfII BIIMCAHHBIC U OMMMCAHHBIC MHOTOI'PaHHHUKH
Tema 9.5. Coaeprxanue yueOHOro MaTepuasia
[TpaBunbHbIE ITonsATHe npaBmiIbHOrO0 MHOrorpaHHuka. CBoicTBa MpaBUIIbHBIX 2
MHOTOTpPaHHUKHU MHOTOIPaHHUKOB
IIpakTHyeckue 3aHATHS
Brimonnenue yepresxeit MHororpanaukoB B KOMITAC-3D 1*
Pa3jnen 10. MuoxecTBa. DneMeHThI TeOpuu rpadon 10/1* | OK-01, OK-02
Tema 10.1. Coaeprxanue yueOHOro MaTepuaJia [IK-1.1.
MmuoxectBa. Onepauuu ¢ | [Tonsitue MHokecTBa. [logmHOKecTBO. Oniepanyii ¢ MHOXKECTBAaMHU 4
MHO’KECTBaMHU
Tema 10.2. Coaep:xanue yueO0HOro MaTepuaJia
I'padmr [Tonstue rpada. Cs3anHbIi rpad, AepeBo, UK rpad Ha MIOCKOCTH 5
IIpakTHyeckue 3aHATHSA
1. HaxoxeHue KpaTyaiIlero myTH, HCHOJb3ys TEOPHIO rpadoB 1*
Paznen 11. [IpousBonHas u e€ mpuMEeHEHHUE 38/3* | OK-01, OK-02, OK-04
Tema 11.1. Conep:kanue y4eOHOTr0 MaTepuaJia IIK-1.1., I[IK-1.2., [1K-2.2., [IK-2.4.
[IpousBonHas OmnpeneneHne YMCIOBON MOCIEIOBATEIFHOCTH U CITIOCOOBI €€ 3a/1aHusl.
CBolicTBa YHCIIOBBIX NOCNENOBaTeNbHOCTEN. OTpenenenne npeaena
IIOCJIEI0BATEIBLHOCTH. Beruncinenne nmpeaenos nocienoBarenbHocTeil. [Ipenen
¢byHkuuu Ha 6eckoneunoctu. [Ipenen pynkuu B Touke. [Ipupamenue
aprymenTa. [Ipupamenue pyHkuuu. 3aaauu, NpUBOIAIINE K TTOHATHIO
Ipon3BOIHON. OnpeneneHne Mpon3BoJHON. AITOPUTM OTBICKaHUS 14
npou3BoiHON. @opmyiiel nuddepenumponanus. [Ipasuna
muddepenumpoBanus. Onpenenenue cinoxHoil Gynkuu. [TponsBoaHas
TpuroHomerpuueckux ¢pyHkuuii. [IponsBonnas cnoxuoit pyHkuuu. [lonsrue
HenpepbIBHON GyHKIMU. CBONHCTBa HenpepbIBHON GyHKIMU. CBSA3b MEXTY
HEMPEePBIBHOCTHIO U AUPPEPEeHINPYEMOCThIO (PYHKIIMH B TOUKE. AJITOPUTM
pELIECHNs] HEPABEHCTB METOI0M MHTEPBAJIOB
IIpakTnyeckue 3aHATHS
1. Boluncnenue npon3BOAHBIX (PyHKIMN 1
Tema 11.2. Coaeprxanue y4eOHOro MaTepuaJa
®usndeckuil u I'eomeTpuueckuii cMbICT MPOU3BOAHON (PYHKIIMH — YTIIOBOM K03 PUIIMEHT
TEOMETPUUECKUN CMBICTT KacaTeJIbHOU K TpauKy (GYHKIMU B TOUKE. Y paBHEHHE KacaTeIbHON K 6

MIPOU3BOIHOMN

rpaduky GyHKIHH. AJTOPUTM COCTABJICHUS ypaBHEHUS KacaTeIbHOMN K

rpaduky pynkimn Yy=f(X). ®uznyeckuii (MEXaHHUCSCKHI) CMBICI TIPOM3BOTHOU




— MTHOBEHHAs1 CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1)

IIpakTuyeckue 3aHATHS

1. Haxox/1eHue CKOPOCTH JIBUJKEHUS], YCKOPEHMS], JUIMHBI TOPMO3HOT'O IIyTH 1*
2. OnpeneneHue pacxoaa TOIINBa 1*
BHeaynuTopHasi camocTosITeIbHAsI padoTa CTyAeHTOB:
IIpumeHeHre 3HaHUA O TPOMZBOAHOM K PEIICHUIO 33aJa4 W3 MEXaHUKU U 2
OJICKTPOTCXHUKHU
Tema 11.3. Coaep:xaHue y4eOHOro MaTepuaJia
[Tpumenenue Bospacranue u yosiBanue (pyHKIINH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS
IIPOU3BOJIHON K GyHKIUY 3HaKy Npou3BoaAHON. [ToHsATHE MPOU3BOAHON BRICHIETO MOPSIIKA,
MCCIIEIOBAaHMIO QYHKIIMI | COOTBETCTBHE 3HAKA BTOPOM MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) (DYHKIIUH
Ha OoTpe3Ke. 3a/laui Ha MaKCUMyM U MUHUMYM. [ToHSITHE aCUMIITOTBI, CIIOCOOBI
UX OTpe/eeHUs. ANTOPUTM HCCIIEOBaHUS (PYHKIUU U TOCTPOCHHS €€ 14
rpaduka ¢ moMouIbI0 Mpou3BoaHOU. MccnenoBanue GyHKIUU Ha
MOHOTOHHOCTh M IOCTpoeHHe TpadukoB. Haxoxaenne HanOoIbIIero u
HAaUMEHBIIIETO 3HaUCHUHN (YHKIIH, TOCTpOoeHHE Tpad)uKOB MHOTOUJICHOB C
HCI0JIb30BaHUEM alapaTa MaTeMaTHYECKOro aHajIn3a
IlpakTH4YecKue 3aHATHSA
1. Pemienue 3a1a4 Ha ONTUMM3ALIIIO 2*
KonTpoJibHbIe padoThI
1. I[IpousBoHas 2
BaeaynuTopHasi camocTosiTeIbHAS pa00Ta CTY/IEHTOB: 2
Pa30op 3a1a4 Ha uccienoBanne HyHKITHIA
Paznen 12. Tena BparieHus 18/2* | OK-01, OK-02, OK-03
Tema 12.1. Coaepxanue y4eOHOro MaTepuasa IK-1.1., IIK-1.2., [1K-2.4.
Hunuaap Hunuuap u ero snemenTsl. CeyeHue NWIMHpA (MapauieIbHOe OCHOBAHUIO U 3
ocu). Pa3zBepTka nunmHapa
IIpakTHYecKHe 3aHATHSA
1. HaxoxeHue 21eMeHTOB ITMIHH/IpA 1
Tema 12.2. Coaeprxanue y4eOHOro MaTepuaJa
Konyc Konyc u ero anemenTsl. CeueHne KoHyca (apajiebHOe OCHOBAHUIO U 4
IPOXOJisilllee Yepe3 BEpPIIMHY), KOHUYECKUE ceueHus. PazBepTka KoHyca
IIpakTnyeckue 3aHATHS
1. Pacuér BbICOTHI 00BEKTOB KOHUYECKON U IIUJIMHAPUYECKOH (POopMBbI 1*
Tema 12.3. Coaepsxkanue y4eOHOro MaTepuaJa
[ap, chepa [ap u cdepa. Bzanmaoe pacnonoxenue chepsl u miockoctr. CedeHue mapa, 4

cepsl




Tema 12.4.
OO0BEMBI U IUIOIIAIU

Conep:kaHue y4eOHOT0 MaTepuaJia

[Tnomanu moBepxHocTH Ten BpameHus. O0beM MPU3MBbI U ITUIMHAPA.

MIOBEPXHOCTEH TeI OTtHomenue 06beMOB OJOOHBIX TEIL. 4
BpallCHU IIpakTHyeckue 3aHATHS
1. Beiuucnenne 00bEMa ¥ MacChI 2*
KoHTposibHbIEe padoThI
1. Tena BpaieHus 2
BaeayauTopHasi camocTosiTeIbHAS padoTa CTY/ACHTOB: 2
Cro’kHBIE TeNNa U X 00BbEMBI (pa3dop 3aaaHmil)
Paznen 13. [lepBooOpa3Has M MHTETpaj 18/1* | OK-01, OK-02, OK-04
Tema 13.1. Conep:kanue y4eOHOI0 MaTepHuaJia IIK-1.1., I[IK-1.2., [1K-2.2., [IK-2.4.
[lepBooOpasnas 3azaya 0 BOCCTAHOBJICHUHU 3aKOHA JABUKEHUS 110 U3BECTHOM CKOPOCTH.
[Tonsitue nnterpupoBanns. O3HaKOMJIEHHE C IOHATUEM UHTETpasia u
nepBoobOpaznoit ans pynkiun y=f(x). Pemenue 3agau Ha cBsi3b epBooOpazHOi 4
U €€ IPOM3BOIHOM, BBIYHCIICHHUE TIEPBOOOPA3HOM ISt TaHHOW (YHKIINH.
Tabnuma Gopmyn as HaxoKIeHUS epBooOpa3HbIX. M3yueHnue npaBuia
BBIYHCJICHHS TIEPBOOOPA3HOM
Tema 13.2. Coaep:xanue yueO0HOro MaTepuaJia
IInomans KpUBOJIMHEWHON | 3amauu, MPUBOAIINE K TIOHATHIO OTIPEICTICHHOTO HHTETPajia — O BRIYUCICHUN
Tpaneuuu IUIOLIAIA KPUBOJIIMHENHOW TpamnelnyH, o nepeMenieHuu Touku. [lonsatue 4
ornpeaenéHHOro uurerpaia. I'eomerpudeckuii 1 pU3NUECKUI CMBICI
omnpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHuna
IIpakTHyeckue 3aHATHSA
1. Beiuncnenue miomaaeil KpuBOJIMHENHBIX TPANELHi 2
Tema 13.3. Coaep:xaHue y4eOHOro MaTepuaJia
Heonpenenennsiii [TonsTHE HEONIPEAEIEHHOTO UHTETPAJIa 2
MHTErpa
Tema 13.4. Coaepxanue y4eOHOro MaTepuasa
Omnpenenennpiii uHTerpan | ['eoMeTpudecKuii CMBICI ONPEIEICHHOTO HHTErpaia 7
IIpakTnyeckue 3aHATHS
1. TlpuknagHble 331241, pelIaeMble yepe3 MHTerpall 2*
BHeayauTopHasi caMOCTOsITe/IbHAsI Pab0Ta CTY/IEHTOB: 2
[TpuMeHeHnne HHTErpaia sl HaX0XKIeHUI 00bEMOB Te (PEIICHHE 3a,1a4)
Paznen 14. DnemMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEH 22/2* | OK-01, OK-04, OK-05
Tema 14.1. Coaepixanue yueOHOIro MaTepuasia MK-1.1., TTK-2.2.
OcHOBHBIE IOHATHSA [lepecTaHOBKH, pa3MelIEHUs, COUETAHHUS 4
KOMOMHATOPUKHU IlpakTHYecKkne 3aHATHS




1. DyieMeHTH KOMOMHATOPUKHU B TPO(ECCHOHATILHON ACSTEIHbHOCTH

1*

Tema 14.2. Conep:kaHue y4eOHOT0 MaTepHuaJia
BepositHOCTB CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOATHOCTH CYyMMBbI
COOBITUHA. YCIIOBHAs BEPOSTHOCTb. 3aBHCHUMbBIE M HE3aBUCHMbBIE COOBITHS. 5
TeopeMbl 0 BEepOSTHOCTH NMPOU3BEICHHSI COOBITUI
Tema 14.3. Conep:kanue y4e0OHOTr0 MaTepuaJia
Maremarnueckas Bunel cinyyaiinbix BesnnuuH. OnpeneneHue TMCKPETHON CIly4aiiHON BEJIMYMHBI.
CTaTUCTUKA 3aKoH pacnpeeneHuss AUCKPETHOM cilydaiiHOW Benn4yuHbl. Ee unciioBbie 4
XapaKTepUCTUKU. BapuanoHHbIN psa. [1oMMron 4acToT ¥ rucrorpaMma.
CraTucTrueckue XapakTepUCTUKH psiia HA0II0AaeMbIX JaHHBIX
Tema 14.4. Coaep:xaHue y4eOHOro MaTepuaJia
['paduueckoe [lepBuunas 06paboTKa CTATUCTUYECKUX JTaHHBIX. ['paduueckoe ux 3
IIPEICTABIICHUE TAHHBIX npencrapieHre. HaxoxieHne cpeiHuX XapaKTepUCTHK, HAOII0aeMbIX JTaHHBIX
IlpakTH4YecKue 3aHATHSA
1. AHanu3 TaHHBIX NPEANPHUITHS, COCTABICHUE TAOIMI] M THarpaMm 1*
Tema 14.5. Coaep:xaHue y4eOHOro MaTepuaJia
Pemenne BEpOATHOCTHBIX | DneMeHThl KOMOUHATOPUKU. COOBITHE, BEPOATHOCTH COOBITHS. COXKEHHE U 3
Y CTAaTUCTUYECKHUX 3a]1a4 YMHOKEHUE BEPOSITHOCTEN
KonTposbHbIe padoThl
1. Teopus BepoATHOCTEN 1
Pa3nen 15. YpaBHeHUs 1 HEPaBEHCTBA 20 OK-01, OK-04, OK-03
Tema 15.1. Coaepxanue y4eOHOIro MaTepuaJa MK-1.1., TTK-1.2., [IK-2.2.
VYpaBHEHUS U HEPAaBEHCTBA | PaBHOCMIBHOCTh  ypaBHeHHMH ©  HepaBeHCTB. (OCHOBHBIE TEOpPEMBI O
¢ MOAyJIEM PaBHOCWIBHBIX IE€pexojax B YpPaBHEHUSAX W HepaBeHcTBax. OOIIue MeToJbl
pellleHrs ypaBHEHUM: TIepexoA OT paBeHCTBa (YHKUMH K pPaBEHCTBY
apryMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIHI, METOJ pa3loKeHUs Ha MHOXKUTENH,
METO]I BBEJCHHUS HOBOM mepeMeHHOW. OO0Imue MeTo[bl pelieHusT HEPABEHCTB: 3
nepexoJ OT CpaBHEHUS 3HAYeHMH (QYHKUMH K CpPaBHEHMIO 3HA4YEeHUH
apryMEHTOB /JIi MOHOTOHHBIX (YHKIMH, MeToJl MHTepBajioB. ['paduueckuii
METOJl pELIECHUs YypaBHEHUH U HepaBeHCTB. [Ipocreiimne ypaBHEHMSI H
HEpaBeHCTBa C MojayJieM. IIpuMeHeHHEe paBHOCWIBHBIX TIEPEXOJOB B
OIIPECIECHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM
BHeayauTopHasi caMOCTOsITe/IbHAsI Pab0Ta CTY/IeHTOB: 2
HepacnpoctpanéHHble METO bl pelIeHus ypaBHEHUH (TpuMepHl, pa30op 3agaHui)
Tema 15.2. Coaeprxkanue y4eOHOro MaTepuaJa
VYpaBHEHUs U HEPABEHCTBA | 3HAKOMCTBO C mapameTpoMm. [Ipocreiitme ypaBHEHUsI U HEPABEHCTBA C 10

C MapaMeTpoM

1aPAMETPOM.




KoHTpoJibHbIEe padoThI

1. toroBast KOHTpOJIbHAs paboTa 2
KoncyabTanuu 4
IIpoMeskyTOUHasi aTTeCTAlUS B BH/IE IK3aMeHa 6




6. TpeﬁoBa}mﬂ K YCJIOBUSIM peajin3alivi nmpenojaaBaHust oﬁmeoﬁpaaoBaTenbnoro yqe6H0r0

npeamMeTa

CHEHI/IaJII/I3I/Ip0BaHHaﬂ Me0eIb H CHCTEMbI XpaHEeHUsL

OcHoBHOe 000py/10BaHMe

1.

CoNoOR~WLN

Hocka knaccHast/PenbcoBas cuctema ¢ KJIacCHOM U MHTEPaKTUBHOM TOCKOU (IporpaMMHOe
obecrieueHre, MNPOEKTOpP, KPEIJIeHHsT B  KOMIUIEKTE)/MHTEPAaKTUBHON  IaHeNblo
(mporpaMMHO€e 0OecrieueHrEe B KOMILIEKTE)

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

Tymba s tabmuu non npocky/lllkad st xpanenuss tabnun W miakatoB/Cucrema
XpaHEHMsI U AEMOHCTpAIH TaOJIUII U IJIaKaTOB

Texnuueckue cpeacraa

OcHoBHoOe 000py10BaHNE

1.

2.
3.
4

CereBoit GpUIBTP
JlokyMeHT-Kkamepa
MHoroyHKIIMOHATBHOE YCTPONCTBO/TIPUHTED
WNHTepakTUBHBIN MPOTpaMMHO-ANIAPATHBIA KOMILIEKC MOOWMIIBHBIN WIIA CTAIMOHAPHBIHA
(mporpammHoOe o0ecreueHne, MPoeKTop, KperieHNne B KoMIUIeKkTe )/PenpcoBas cuctema ¢
KJIACCHOM M MHTEPaKTUBHOM 10CKOH (MMporpaMMHoe obecreueHue, NpoeKTop, KperieHne B
KOMIUJIEKTE)/MHTEPaKTUBHOM MaHes b0 (IpOrpaMMHOE 00ECTICYeHHE B KOMILICKTE)
[lepcoHanbHbIl KOMIBIOTEp € mnepudepueit/HoyTOyK (JIUIICH3MOHHOE MPOTPaMMHOE
oOecrieyeHre, oOpa30oBaTeNbHBIH KOHTEHT W CHCTEMa 3allUThl OT BPEAOHOCHOMU
uH(popmMaluu, mporpaMmMHoe odecreueHue ais HuppoBoi 1a00paTopuu, ¢ BOZMOKHOCTBHIO
OHJIaH-0ITIpOCa)

JIeKTPOHHBbIE CPEACTBA 00y4eHUs

OcHoBHoOe 000py10BaHHE

1.

w

DneKTpOoHHBIE cpeacTBa o0ydeHus/MHTepakTuBHBIC TOCOOUS/OHIaH-KYpCHI (110
MpeIMETHOM 00acTn)
KomriekT yue6HbIx BuAeoGUIbsMoB (M0 mpeIMeTHOM 00nacTu)
KomriekT uepTexxHOro 060py/10BaHUS U MPUCTIOCOOTIECHUI
[TnaHmeTHbI KOMIBIOTEp (IMLIEH3MOHHOE MPOTpaMMHOE OOecTiedeHrne, 00pa30BaTEIbHbIHI
KOHTEHT, CUCTEMa 3aIllUThl OT BPeIOHOCHON MH(pOpMaIIUN)
Hudposas nadopaTopus 1 yUSHHUKA
JleMOHCTPpaMOHHbIE Y4eOHO-HATJISIIHbIEe II0COOH S

OcHoBHOeE 000py/10BaHMe

1.
2.

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



Nudopmannonnoe odecnevyeHue

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

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

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

JJIeKTPOHHBbIE 00pa30BaTeIbHbIE PeCypChI

TpeOoBaHus K Megaroru4eCKuM padoTHUKAM

Briciiee npodeccuonanbHoe 00pazoBaHue WK CpeaHee mpodeccuoHanbHoe 00pa3oBaHue
110 HampaBJICHUIO oAroToBKH "OOpa3oBaHre W TMeAaroruka’ wim B 00J1aCTH, COOTBETCTBYIOIICH
MpernoaBaeMoMy TIpenMery, 0e3 mpeabsiBieHus TpeOoBaHUN K CTaxy paboThl OO BbICIIEE
npodeccuoHaibHoe  oOpa3oBaHME WM CpelHee mpodeccHOHAbHOEe O00pa3oBaHUE U
JIOTIOTHATENILHOE  MpodecCHOoHaIbHOe 00pa3oBaHWE TIO HANPABICHUIO JICATEIBHOCTH B
00pa30BaTEIbHOM yUPEXKICHUU 0€3 IPeIbsBICHUS TPeOOBAHUM K CTaXy PabOTHI.



7. KOHTpOHL H OLICHKA PpEe3yJIbTATOB 0CBOCHUS Oﬁl[leOﬁpaSOBaTeJIbHOFO yqe6H0r0 npeamera

KoHTpoib M OmeHKa pe3yiabTaToOB OCBOCHMs 0OLIE00pa30BaTEIbHOTO Y4eOHOTO HpeaMeTa PacKpbIBAIOTCS uepe3 JUCLMITIMHAPHBIE
pe3yNbTaThl, HANpPaBIEHHbIE HA (OPMUPOBAHHE OOIIMX M NPOPECCHOHAIBHBIX KOMIETEHLIMH MO pa3fesiaM U TeMaM COJAEpKaHHs Yy4eOHOro

Marepuaa.
O0mme / Ilemaroruvyeckmne TeXHOJIOTHH /
npodeccuoHaJIbHbIE Pa3zgean / Ne ypoka aKTUBHbIE ()OPMBI M METOAbI 00y4YeHM I Tun oueHOYHbIX MEPONPUATHIA
KOMIIETeHIIM U
OK 01. Beibuparp cnoco0sl | P 1, Temsr 1.1. [Meparoruyeckue TexHoJiornm: | TectupoBaHue
peueHus 3agau | P 2 temsbr 2.1.-2.2. JIMYHOCTHO-OPUEHTUPOBAHHBIE, YceTHBII onpoc
npodeccuoHanbHOM I-o0/c P 2 temu1 2.1., 2.2. MH(OPMaLMOHHO-KOMMYHHUKATUBHbBIE MaremaTuyecKkuii JUKTaHT

ACATCIIBHOCTH IIPUMCHHUTCIBHO
K pa3JIMYHbIM KOHTCKCTaM

P 3 tema 3.1.

P 4 temr1 4.2.-.4.4.
IT-0/c P 4 temr1 4.3., 4.4.
P 5 temnr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 6 Temr1 6.2.,6.3., 6.5.
IT-o/c P 6 Temn1 6.2., 6.3.
P 7 Tema 7.2.

P 8 temsr 8.1.-8.7.

P 9 temn1 9.1.-9.5.

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

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

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

P 12 temer 12.1.-12.4.

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

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

ITI-o/c P 14 Ttemrr 14.1., 14.4.

P 15 temsr 15.1.-15.2.

TCXHOJIOTHH, 3JICMCHTHI Keiic- TCXHOJIOI'UH,

npo0sieMHOe oOyueHue, TEXHOJIOTHS
KPUTUYECKOTO MBIIICHWS,
UHTETPUPOBAHHOE OO0yueHue, OWHapHBIN
YPOK.

AKTHBHBIE MeTOAbl O00ydeHmsi: Oecena,
pabota C  TEKCTOM, nepeKpecTHas
TVICKYCCHSI, TIPOOJIEMHAs JICKIHS, JIeI0oBast
urpa, pabora B rpymnmax.

Pa3zHoypoBHEBbIE 3aaHUA
Keilic 3amanus
[IpakTnueckas padbora
KonTponbnas pabota
@pOHTAIBHBIN OIIPOC
Koncnekr

Pedepar
NuauBuayanbHast
pabora

BrinonHenne sk3aMeHaIMOHHOTO TeCcTa

CaMOCTOATCIIbHAA

OK 02.
COBPEMECHHbBIC
ITOMCKA,

Hcnons30Bath
cpeacTBa
aHaIM3a u

UHTEpHpeTanuu uHpOpMaLny,

P 1, remsr 1.1.

P 2 temnr 2.1.-2.2.

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

Ilenarornyeckue TeXHOJIOTHH:
MH(POPMALMOHHO-KOMMYHUKATUBHBIE

TEXHOJIOTHH, 3JIEMEHThl Kelc- TeXHOJIOTHUH,
npobiaemMHoe 00yueHHe, HMHTETPHPOBAHHOE

TectupoBanue

YeTHBIN onpoc
MaremaTtuuecKkuii TUKTaHT
Pa3zHOypoBHEBBIE 3a1aHUS




u undopmarmonnsie | Il-o/c P 4 Temur 4.3., 4.4. 00yueHue, OMHApHBIN YPOK. Keiic 3aganus
TEXHOJOTUH Jyisi BbImonHeHust | P 5 temsr 5.1.-5.3. [TpakTudeckas pabota
3a/1a4 npodeccuonanbror | Il-o/c P 5 Temur 5.1.-5.3. AKTHBHBIE MeTOAbl 00ydeHmsi: Oecena, | KontponpHas padota
JeATeTbHOCTH P 6 Temn1 6.2., 6.3., 6.5. pabora c TEKCTOM, nepekpectHas | ponTanbHBINA onpoc
IT-o/c P 6 Temr1 6.2., 6.3. JIUCKyCCHsI, MpoOJIeMHast JieKmus, aenoBas | KoHcmekr
P 8 temsr 8.1.-8.7. urpa, pabora B rpymnmnax. WNunuBunyansHas CaMOCTOATEIIbHAS
P 9 temnr 9.1.-9.5. pabora
IT-o/c P 9 temn1 9.3.-9.5. Brinonnenue 3x3aMeHaIMOHHOTO TECTa
P 10 tema 10.2.
IT-o/c P 10 Tema 10.2.
P11 Temer 11.2.,11.3.
IM-o/c P 11 temur 11.2., 11.3.
P 12 temsr 12.1.-12.4.
IT-o/c P 12 temnr 12.1., 12.4.
P 13 Temnr 13.2.-13.4.
IT-o/c P 13 13.4.
OK 03. [IInanupoBatb u | P 5 Temsi 5.1.-5.3. Heparoruyeckue TEXHOJIOTMM: | YCTHBIN OIIpocC
peamu3oBbiBaTh  cobctBeHHoe | II-o/c P 5 temsbr 5.1.-5.3. JMYHOCTHO-OPUEHTUPOBAHHBIE, MatemaTuueckuil AMKTAHT
npodeccuoHaIbHOE u | P6temn 6.2.,6.3.,6.5. MH(OPMaLMOHHO-KOMMYHHUKATUBHbBIE Pa3noypoBHeBbIE 3a1aHUA
JIMYHOCTHOE pazButue, | II-o/c P 6 Temb1 6.2., 6.3. TEXHOJIOTHH, JJIEMEHTHI Keiic- TexHosoruu, | [Ipaktudeckas padota
MpeANPUHUMATEIBCKYIO P 8 temsr 8.1.-8.7. npobiemMHoe oOydeHue, uHTEerpupoBaHHoe | KoHTponbHas pabota
JIEATEIIbHOCTh B | P9 Temnr 9.1.-9.5. oOyueHwue. @poHTaIBHBIN OIIPOC
npodeccuonanshoit  cdepe, | II-o/c P 9 temsr 9.3.-9.5. Koncnekr
uCroib30BaTh  3HaHus 1o | P 11 Temsr 11.2., 11.3. AKTHBHBIE MeTOAbl o00ydenmsi: Oecena, | Pedepar
npaBoBod U ¢uHaHcoBoit | IT-o/c P 11 temsr 11.2., 11.3. pabota c TEKCTOM, nepekpectHas | MunuBuayanpHas CaMOCTOATENIbHAS
rPaMOTHOCTH B pa3nu4ablx | P 15 Temsr 15.1.-15.2. JIUCKyCCUsl, TpoOJIeMHast JIEKIHs, JeJioBasi | pabora
YKU3HEHHBIX CUTYaIUIX urpa, pabora B Irpymmax.
OK 04. O¢dextuBno | P 1, Temsr 1.1. eparoruvyeckue TexHoJiorum: | TectupoBanue
B3aUMO/ICHCTBOBATh u | P3rtema3.l. nH(HOPMAIMOHHO-KOMMYHUKATUBHBIE MatemMaTuuecKuii JUKTAHT

pabortatb
KOMaHj1e

B KOJUICKTHUBE H

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

P11 Temer 11.2.,11.3.

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

P 13 temsr 13.2.-13.4.
IT-o/c P 13 13.4.
P 15 temsr 15.1.-15.2.

TCXHOJIOTHH, 3JIEMCHTHI Keiic- TEXHOJIOI'UH,

npobiaemMHoe o0yueHue, TEXHOJIOT S
KPUTHYECKOTO MBIIICHUS,
UHTETPUPOBaHHOE OO0y4YeHue, OWHApPHBIN
YPOK.

AKTHBHBIE MeTOAbl 00ydeHusi: Oecena,
MEePEeKpecTHasl JTUCKYCCHs, JelloBasi Wrpa,

Pa3zHoypoBHEBbBIE 3a1aHUS
Keiic 3ananus
[IpakTuueckas pabora
KonTponbnas pabota
Pedepar




paboTa B rpymnmax.

OK 0s. OcyecTBIsATh
YCTHYIO u MMMCEMEHHYIO
KOMMYHUKAITHIO Ha
roCyJJapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepanyu ¢
y4eToM ocoOeHHOCTeH
COIIMAIBHOTO W KYJBTYPHOTO
KOHTEKCTa

P 1, remsr 1.1.

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

II-o/c P 5 Temnr 5.1.-5.3.
P 7 tema 7.2.

P 14 tema 14.1., 14.3.

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

Henarornqecmle TEXHOJOI'MH:
JIMYHOCTHO-OPUCHTUPOBAHHELIC,
I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIC
TCXHOJIOTHH, 3JICMCHTHI KeMc- TCXHOJIOTHNH,
TEXHOJIOTHA KPUTHYECCKOT'O MBINIJICHUA.

AKTHBHBIE MeTOAbl 00ydeHHsi: Oecena,
pabora c TEKCTOM, nepeKpecTHas
JUCKYCCHSI, TPOOJIEMHAs JICKIUS, J1eJI0Bas
urpa, pabora B rpyIrax.

TectupoBanue

YcTHBIN onpoc
MareMaTH4ecKuil JUKTAHT
[TpakTuyeckas pabora
KounTponbhas pabora
@pOHTAIBHBIN OIIPOC
Koncnekr

Pedepar

IIK 1.1. [IposepsTs
TEXHUYECKOE COCTOSIHUE
JIOPO’KHBIX, CTPOMUTEIBHBIX H
JIECHBIX MAIINH

P 2 temsr 2.1.-2.2.

II-o/c P 2 Temn1 2.1., 2.2.
P 4 temrp1 4.2.-.4.4.
II-o/c P 4 Temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

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

P 9 temn1 9.1.-9.5.

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

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

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

P 12 temer 12.1.-12.4.

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

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

ITI-o/c P 14 Ttemer 14.1., 14.4.

P 15 temsr 15.1.-15.2.

Ilenaroruyeckue TEXHOJIOTUH:
JIMYHOCTHO-OPUEHTUPOBAHHBIE,
MH(}OPMaLlMOHHO-KOMMYHUKAaTHBHbIE
TEXHOJIOTMH, JJIEMEHTBI KEHC- TEXHOJIOTHUH,

po0JIeMHOE oOy4eHwue, TEXHOJIOTHSI
KPUTUYECKOTO MBILIEHUS,
UHTETPUPOBAHHOE O0yuyeHHe, OuHapHbIN
YPOK.

AKTHBHBIE MeTOAbl O00yuyeHHsi: Oecena,
pabora c TEKCTOM, TepeKpecTHas
JTUCKYCCHsI, TIPOOJIEeMHAas JEKIUs, J1eJoBas
urpa, pabora B rpynmnax.

YcTHBII onpoc
Pa3zHoypoBHEBbIE 3a1aHUS
Keiic 3ananus
ITpakTuyeckas pabora
KonTponbhas padora
@poHTaNIBHBIN OITPOC

K 1.2. Ocy1iecTBIATH
MOHTaX M IEMOHTaX pabouero
000pyI0OBaHUS

P 3 tema 3.1.
P 4 temrp1 4.2.-.4.4,
IT-o/c P 4 Temr14.3., 4 4.

Ilexaroruyeckue TEXHOJIOTUM:
JUYHOCTHO-OPUEHTUPOBAHHBIE,
MH(OPMaLlMOHHO-KOMMYHUKATHBHbIE

MaremaTtudecKknii TUKTaHT
Pa3zHoypoBHEBbIE 3a1aHUS
Keilic 3amanus




P 5 temsr 5.1.-5.3.

TCXHOJIOTHH, 3JIEMCHTHI KeMc- TCXHOJIOTHH,

[TpakTrueckas padota

II-o/c P 5 temsr 5.1.-5.3. npobiaemMHoe o0yueHue, texHosorusi | Kourponbnas pabora

P 9 temnr 9.1.-9.5. KPUTHYECKOTO MbIIUIEHUS, | @POHTAIBHBINA OIIPOC

II-o/c P 9 temsr 9.3.-9.5. MHTETpUpPOBaHHOE oO0y4yenue, OuHapHbli | KoHcmekT

P11 Temsr 11.2., 11.3. YPOK.

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

P 12 temsr 12.1.-12.4. AKTHBHBIE MeTOAbl 00ydeHusi: Oecena,

IT-o/c P 12 temsr 12.1., 12.4. pabota c TEKCTOM, IIepeKpecTHas

P 13 temsr 13.2.-13.4. JIUCKYyCCHsI, TPOOJIEMHAst JIEKIMS, JeIoBas

I-o/c P 13 13.4. urpa, pabora B rpymmax.

P 15 temsr 15.1.-15.2.
K 2.2. OcymectBiare | P 5 temsr 5.1.-5.3. Ilenaroruyeckue TexHosoruu: | TectupoBanue
TeXHoJOoru4eckyto HacTpoiiky | II-o/e P 5 temsi 5.1.-5.3. JIMYHOCTHO-OPUEHTUPOBAHHEIE, YcTHbIi onpoc
cUCTEM u perynupoBky | P 6 temb1 6.2, 6.3., 6.5. MH(}OPMaLlMOHHO-KOMMYHUKAaTHBHbIE PasnoypoBHeBbIE 3a1aHus

pabo4nx OpraHoB.

II-o/c P 6 Temn1 6.2., 6.3.
P 8 remnr 8.1.-8.7.
P11 Temer 11.2.,11.3.

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

P 13 temsr 13.2.-13.4.
II-0/c P 13 13 .4.
P 14 tema 14.1., 14.3.

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

P 15 temsr 15.1.-15.2.

TCXHOJIOI'MH, 3JICMCHTBI Keic- TEXHOJIOTUH,

po0JIeMHOE oOy4eHwue, TEXHOJIOTHSI
KPUTUYECKOTO MBILIEHUS,
UHTETPUPOBAHHOE O0yuyeHHe, OuHapHbBIN
YPOK.

AKTHBHBIE MeTOAbl O00yuyeHHsi: Oecena,
pabora c TEKCTOM, TepeKpecTHas
JTUCKYCCHsI, TIpOOJIEMHAas JEKIUs, J1eloBas
urpa, pabora B rpynmnax.

[IpakTuueckas pabora
KonTponbhas padora
OpoHTANBHBINA ONPOC
Koncnekr

Pedepar
NunuBunyansHast
pabota

CaMOCTOATCIIbHAA

K 24, BrinonHTh
JIOPOXKHO-CTPOUTEIIEHBIC
paboThl, coOmoas
TEXHUYECKHE TpeOOBaHUS U
0€3011acHOCTh MPOU3BOICTBA

P 9 temnr 9.1.-9.5.
IT-o/¢c P 9 temsbr 9.3.-9.5.
P11 temsr 11.2.,11.3.

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

P 12 temer 12.1.-12.4.

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

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

He)larornqeclme TEXHOJOI'MH:
JIMYHOCTHO-OPUCHTUPOBAHHELIC,
I/IH(i)OpMaLII/IOHHO'KOMMYHI/II(aTI/IBHLIC
TCXHOJIOTHH, 3JICMCHTHI KeMc- TCXHOJIOTHH,

npobiaemMHoe o0yueHue, TEXHOJIOT S
KPUTHIECKOTO MBIIIICHUS,
MHTETPUPOBaHHOE OO0y4YeHue, OWHApPHBIN
YPOK.

AKTHBHBIE MeTOAblI 00ydeHusi: Oecena,
pabota C  TEKCTOM, nepeKpecTHas

JUCKYyCCHs, TPOOJIEMHAs JIEKLHUs, J1eIoBast
urpa, pabora B rpynmnax.

YcTHBIN onpoc
MaremaTudecKknii JTUKTaHT
Pa3noypoBHeBbI€ 3a1aHUs
Keiic 3amanns
CemuHap
[IpakTuueckas pabora
KonTponbnas pabota
NunuBunyansHas
pabota

CaMOCTOATCIIbHAA




