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Pabouas nporpamma oOmieoOpazoBarensHol yueOHon aucrumnabl OY .05 Matematrka pa3zpaboTana
Ha ocHoBe TpeOoBaHuil @enepaabHOr0 TOCYJApCTBEHHOTO CTaHAapTa CcpenHero oOmero ooOpa3oBaHus,
MPEObSBISEMBIX K CTPYKTYype, COJCPXKAHMIO U pe3yibTaTaM OCBOEHHsI y4eOHOro o00111e00pa30BaTeIbHOTO
npenmera (PI'OC COO), yrBepkaéH npukazoM MuHHCTEpCTBa NpocBemieHus: Poccutickoit @epeparnuu ot 12
asrycta 2022 r. N 732 «O BHecenuun uzMeHeHuii B OeepaibHbIi TOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT
cpenHero obuiero o0pazoBaHus yrepkIeHHbINH [Iprkazom MunucrepcTBa obpazoBanus u Hayku PD ot 17. mas
2012 r. T413» (3apeructpupoBaHo B Muntocte Poccum 12 centsiops 2022 r. N 70034); denepanbHOro
TOCYJapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa cpenHero npodeccronanbHoro oopazosanusi (OI'OC CIIO),
yTIBEpKAEH mpuka3oM MunuctepcrBa mpocBenienusi Poccuiickoit @eneparmu ot 17.08.2022 Ne 742 "O6
YTBEPKACHUH (heIepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIFHOIO CTaHIApTa CPEAHEro MpogecCHOHAIBHOTO
oOpazoBaHus 1o crnenuagbHocTH 15.02.17 MoOHTaX, TeXHHUYECKOE OOCIy)KMBaHUE, SKCIUTyaTallus U PEMOHT
MIPOMBIIIIICHHOTO 000pyA0BaHUSs (TI0 OTPACIISM)

Pabouas mporpamma OVY]/[.05 Maremaruka cocTaBjieHa Ha OCHOBE NpPHUMEpPHOW pabodeld mporpaMmbl
o01eo0pa3oBaTesibHOM  yueOHOM MUCHUMIUIMHBL «Martematuka» s Mpo(ecCHOHAIBHBIX 00pa30oBaTeIbHbBIX
opranm3anuii, paspaboranHoit ®I'BOY IO «MHCTUTYT pa3BUTHS TPO(ECCHOHATHHOTO 00pa30BaHUS,
npodwib OO0ydeHHs: TyMaHUTapHBIA; mpoTokod Neld ot 30 HosOps 2022r., KoHuenmuw mpenogaBaHHsI
0011e00pa30BaTENbHBIX AUCHHUIUIMH C YYE€TOM TNPO(ECCHOHATFHONW HAINPaBICHHOCTH MPOTPaMM  CPETHETO
poQecCHOHATBPHOTO 00pa30BaHus, peaTn3yeMbIX Ha 0a3e OCHOBHOTO oO0Imiero odpasoBaHus, MUHHCTEPCTBOM
npocBemienus: Poccuiickoit @enepanmu ot 30 ampens 2021 r., NeP-98; ¢ yu€rom PaGoueii mporpammbl
BocnuTanust OIAIIOY «IUTIIT».

[IpodHanpaBieHHOCT, B MPOrpaMMe peau3yeTcss 4Yepe3 MEKIUCUUIUIMHAPHBIE CBS3H C pabouyuMu
nporpammamu Ol 08. Marematuyeckiie METO bl B MPOECCHOHATBHOM e TeTbHOCTH.

Hexoropsie mpumepsl 3amaHuii ¢ MpodecCHOHATBHON HarpaBieHHOCThI0. 3amanue 1. KommdectBo
aBTOMOOMJIEN B TOpoJie Bo3pacTaeT exerogHo Ha 3%. Uepe3 CKOJIBKO JIET KOJIMYECTBO aBTOMOOWIIEH B 3TOM
ropozae yBenuuutbes B 1,5 paza? 3aganue 2. Ha usrotoBienue 27 neraneil nepsblil aBTOCIECAPh TPATUT HA 6
4acoB MEHBINE, YeM BTOPOH aBTOCiECcaph HAa W3rOTOBICHMM 54 Takux ke jaeraiedl. M3BecTHO, 4TO TepBBIA
aBTOCiecapb 3a yac JenaeT Ha 3 feranud Oosnblie, yeM BTopoil. CKONbKO JeTaiel B 4yac JenaeT BTOpOH
aBrocinecapb? 3amganue 3. Ky30B TpakTopHOro npuiena uMeer GopMy yceueHHOH MUPaMUIbl U pa3Mephl: BBEPXY
3,5 M x 2,6 M, nonusy 2,9 m x 1,1 m. Haligute BMectuMocTs, ecnu BbicoTa npunena 1,2 m. 3aganue 4. Ha
MWIHHApUYeCKUi OapabaH MoabeMHON MalIUHBI, TuameTp Kotoporo 750 mm, a mmpuna 350 MM, HaMaTkIBaeTCS
cTanbHOM Tpoc TommuHoK 20 MM. CKOJTBKO METPOB KaHaTa MIOMENIAETCs B OJIMH P/l Ha TOBEpXHOCTH Oapabana?

[Tpy HEBO3MO>KHOCTH HCIIOJIHEHHUS MpPOrpaMMbl B OYHOH ¢opme (MM CeTeBOif), MmpeaycMoTpeHa eé
peanMzanusi ¢ MPUMEHEHHEM DJIEKTPOHHBIX (OopM OOYy4YEeHHs Ha OCHOBE HCIOJb30BaHUS JHUCTAHIIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTMM IyTeM OpraHu3alud o0pa3oBaTEeIbHOM JEATEIBbHOCTH B  3JIEKTPOHHOU
nH(pOPMaLIMOHHO-00pa30BaTeNbHON cpefie, K KOTOpPOM MperoCTaBlISeTCs AOCTYN uepe3 HHPOPMAIMOHHO-
TEJIEKOMMYHUKAMOHHYIO ceThb «VHTepHETY.
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1. IACIIOPT MPOI'PAMMBI YYEBHOM JUCILUILIVHBI
MATEMATHUKA

1.1. ObsacTh NPpUMEHEHUS IPOTrPAMMBbI

[Iporpamma  y4eOHOM  JUCHUIUIMHBI ~ SBISETCS  YacThblO  MPOrpPaMMBbI
MOATOTOBKM CIEIUAUCTOB cpeaHero 3BeHa B coorBercTBUU ¢ PI'OC CIIO mo
crierimanbHOCTH 15.02.16 TexHOMO0THSI MAaIIMHOCTPOCHUS.
1.2. MecTo AUCUMILUIMHBI B CTPYKTYpe MPOrpaMMBbl MOJATOTOBKH CIEIUAIHUCTOB
CpEIHETO 3BEHA

O6meobpazoBaTeabHas JTUCITUTIMHA «MaremaTuka SIBIIICTCS

00s13aTeNTbHON YacThIO0 00I11€00pa30BaTENbHOIO LKMKJIA OCHOBHON 00pa30oBaTeNIbHOM
nporpammbl B cooTBeTcTBUH ¢ PI'OC mo crnenmansaocty 15.02.16 Texnomorus
MaIIMHOCTPOEHUS.

1.3. Henau u 3agayd JUCHUILUIMHBI — TPeOOBaHUA K pPe3yJbTaTaM OCBOEHHS
AUCUMILUIUHBI:
1.3.1. llesu 1 3aga4u JUCHUILJINHBI

Hean: CoxepkaHue MporpaMmbl 001I€00pa30BaTENbHON JTUCIUILUIMHBI

«MaremaTuka» HampaBJIEHO Ha JOCTHKEHUE pE3yJbTaTOB €€ H3y4YeHUs B
cootBercTBUM ¢ TpeboBanusasmu DPI'OC COO ¢ yderoM mnpodeccuoHaIbHON
HarpasiienHoctn OI'OC CIIO.

3agaum:
- (opMupoBaTh MpEACTABICHUS O CONHANBHBIX, KYJIBTYPHBIX U

HUCTOpUUYECKHX (DAaKTOpaxX CTAHOBJICHUS MaTEMATHKH;

- ¢dopMHpOBaTH  OCHOBBI  JIOTHYECKOTO,  QJITOPUTMHYECKOTO |
MaTeMaTH4eCKOTO MBITIUICHHUS,

- (GopMHpPOBaTH YMEHHE TPUMEHSTH TMOJYYEHHBIC 3HAHUS TPU PEIICHUU
Pa3IUYHBIX 33]1a4, B TOM YHUCJe MPodheCcCHOHATBHBIX;

- (opmupoBaTh  TpeacTaBlieHWE O  MaTeMaTHKEe  Kak  YacTH
00IIeYeIoBeueCKOr KyIbTYphl, YHHUBEpPCATHLHOM S3BIKE HAyKH, ITO3BOJISIONIEM
OTHCHIBATHh M U3YYaTh PEaAJbHBIC TTPOIIECCHI U SBJICHUS B TMTOBCEIHEBHOMN KU3HU U B
poheCCUOHATIBHOU eI TEIIbHOCTH.



1.3.2. [Inanupyemble pe3y/ibTaThbl 0CBOECHHS 00111e00pa30BaTeIbHON AUCUMIIMHBI B cooTBeTcTBUH ¢ PT'OC CIIO
u Ha ocHoBe PI'OC COO

Koa n
HAaUMeHOBaHHe
(popmupyembix
KOMIIeTeHI[H I

IInanupyemble pe3yJbTaThl 0CBOCHHUS THCIHUIIIMHBI

Oomme

JAucumMiimHapHbIe

OK 01. Beibupatb
CITOCOOBI peIeHUs
3a1a4
poheCCUOHATBHON
JIeSITEIIBHOCTH
MPUMEHHUTEITLHOK
Ppa3In4HbIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIY, OCO3HAHUE IICHHOCTH MaCTEpPCTBa,
TPpYyIOIIO0HeE;

- TOTOBHOCTb K AKTUBHOM JE€ATEILHOCTU TEXHOIOTHYECKON
u COIHAIBHOM HaIpPaBJICHHOCTH, CITIOCOOHOCTD
WHUIUUPOBATH, IUTAHUPOBATH M CaMOCTOSTEILHO
BBIMOJTHATH TAKYIO JCITEIbHOCTD;

- HMHTEpPEC K pa3IUYHBIM cdepaM NnpodhecCHOHATBHON
JICATEILHOCTH,

Osiagenue YHHBEPCAJIbHBIMU
[TO3HABATEIbLHBIMU JEHCTBUSMHU:

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

- CaMOCTOSTENbHO (OPMYTHPOBATH M AKTYaIU3UPOBATH
po0JieMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIICCTBCHHBIN NMPHU3HAK MM OCHOBAHMSI
JUTS CpaBHEHHS, Kiaccu(UKauu 1 0000IIeHuS;

- ONpEIENATh IEIH JeATeIbHOCTH, 3a/1aBaTh MapaMeTphbl
KPUTEPHH MX JTOCTHKECHHUS,

- BBIBJIATH 3aKOHOMEPHOCTH H
paccMaTpUBACMBIX SIBICHHSX;

- BHOCHTh KODPEKTHBBI B JIEATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJITaTOB ILEJISM, OIICHUBAaTh PHCKU
MTOCJICICTBHH JIEATEIBHOCTH;

- pa3BMBAaTh KPEATHBHOE MBIIUIEHHE TIPU PEHICHUH
JKU3HEHHBIX MTPOOJIEM

0) 6a30BbIC HCCIICIOBATCIILCKUE ICHCTBHS:

- BIaAeTh HAaBBIKAMH Y4YeOHO-HCCIIEOBATEIBLCKON U
MPOEKTHOM  JEATEIbHOCTH, HaBBIKAMU  pa3peIICHUS
po0em;

- BBIIBIATH  NPUYHUHHO-CICACTBCHHBIC  CBSI3U W
aKTyaJlu3MpoBaTh  3aj7ady, BbIIBUraTh THIIOTE3y €€
PEIICHHUs, HAXOJAUTh aPTYMEHTBI ISl TOKA3aTeIbCTBAa CBOMX
YTBEPKACHHUH, 3a71aBaTh MapaMETPhbl U KPUTCPHUH PEIICHUS,
- aHAJIM3WPOBATH MOJYYCHHBIC B XOJC PCIICHHUS 3a1ayH
pe3yibTaThl, KPUTUYECKH OLICHWBATh HMX JOCTOBEPHOCTb,
MPOTHO3MPOBATHL M3MEHEHHE B HOBBIX YCIIOBHUSX;

y49eOHBIMU

MIPOTHUBOPCHUUSA B

-BIIaIETh METOAAMHU JIOKa3aTeNbCTB, alTOPUTMaMHU PELICHUS 3a7ad; yMEHHUE
(bopMynHpOBaTh OIpEAENEHHs, AKCHOMBI M TEOPEMBI, INPUMEHATh WX,
MPOBOJUTD AOKA3aTeIbHBIE PACCyKACHUS B X0/€ PELICHUs 3a1a4;

- YMCTH ONICPUPOBATH MOHATUAMU: CTCIICHb YHCJIa, norapmi)M quciia; YMCHHUC
BBITIOJHATh BBIYMCIICHUE 3HAYCHUH M MPeoOpa3oBaHMs BBIPAKECHUH CO
CTeTIEHAMH U JiorapupmMamu, MpeoOpa3oBaHUs APOOHO-PANMOHATBEHBIX

BBIPAKECHUN;
- YMETb OIEpHpOBAaTh MOHATHSAMH: palOHANbHBIE, HPpPalMOHATIbHBIE,
MOKa3aTeibHble, CTENEHHble, JIOrapuMuUUecKue, TPUTOHOMETPUIECKUE

YpaBHEHHUS H HEPABEHCTBA, UX CUCTEMBL;
- yMeTh ONEpUPOBATh TMOHATHAMHU: (YHKIMSA, HempepbiBHAS (QyHKIHS,
MPOM3BOHAS, MEPBOOOpA3Hast, ONPENeTCHHBINI MHTETPAl; YMETh HAaXOIWTh
MIPOM3BOJIHBIE 3JIEMEHTAPHBIX (QYHKIIMH, UCTIONB3Ys CIPaBOYHbIE MaTEPHAJIbI;
HCCIIEIOBATh B MPOCTEHIINX Ciydasx PYHKIUH Ha MOHOTOHHOCTb, HAXOJAHTh
HauOONbIINE W HAMMEHBLIME 3HA4YeHHWsS (YHKIWH; CTPOUTH TpaduKH
MHOTOWICHOB C HCIIOJB30BAaHWEM allapara MaTeMaTHYecKOro aHaln3a;
MPUMEHSTh TPOU3BOJHYIO TpPHU pEHICHWH 3a7iad Ha JBWKEHHUE, pellaTh
NPaKTHKO-OPHEHTHPOBAHHBIE 3aJa4d Ha HauOOJbIINE W HAMMCHBIINE
3HAUCHMS, HA HAXOXKJICHNE MYTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEpPUPOBATH MOHATHIMHU: palMOHaIbHAs (QYHKIHWS, MOKa3aTelbHas
¢byHKIWS, CTeTeHHas ¢dyHKIWS, norapudmMudeckas ¢byHKIWS,
TPUTOHOMETpPUUYECKHE (YHKLUUH, OOpaTHble (YHKIWH; YMEHHE CTPOHTH
rpadUKd HM3YYEHHBIX (QYHKIWH, HWCIIONB30BaTh TpaQuKu MpU H3YyUCHUH
MPOIIECCOB M 3aBUCHUMOCTEH, NMPH PEIIeHHH 3a7ad M3 JPYruX Yy4eOHBIX
OpeaMEeTOB M 3aJad W3 peajbHOM JKM3HHW;, BBIpaXarh (HopMyIaMu
3aBUCUMOCTH MEXAY BEITMUUHAMU;

- yMeTh pemiarh TEKCTOBBIE 3aJadydl pPa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIICHTHI, JIONIM M YacTH, Ha JIBXKEHHE, paboTy, CTOUMOCTh TOBAapOB W
yCIIyT, HaJloTH, 3aJa4d U3 00JacTH yNpaBJICHHs JUYHBIMH M CEMEHHBIMHU
(uHaHCaAMM); COCTaBJSITH BBIPAKEHHS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHCTEMBI 110 YCIIOBHIO 33Ja4yd, HCCIEAOBATh MONYyYCHHOE pELICHHE W
OLIEHMBATH MPaBAONIOAOOHOCTE PE3yIbTATOB;

- YMETb ONEpHpOBaTh MOHATHAMHU: CpelHEe apUPMeTHUEecCKoe, MeIuaHa,
HauOobIee ¥ HAaWMEHbIIEE 3HAYCHUS, pa3Max, AMCIEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCJOBOrO0 Habopa; yMeTb H3BIEKATh, HMHTCPHIPETHPOBATDH




-- yMeTh TIEPEHOCHTh 3HAaHUS B IIO3HABATENBHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEACSTeTFHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MHPEIMETHBIX
o0Jacrei;

- BBIIBATATh HOBBIE WJEW, MpemaraTh OpPWUTHHAIbHBIE
MOAXOMABI U PEIICHUS;

YU CHOCOOHOCTh MX WCIIOJIb30BaHUS B TIO3HABATCIBHOU U
COIMAJIbHON MPaKTHKE

nH(pOpMaITHIo, TPEACTABICHHYIO B TaONWIlaX, Ha AWarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANBHBIX TPOILECCOB W SIBJICHUI, MPEICTABIATH
vH(OpMAIIMI0O C  [OMOUIbI0  Ta0NWMII W  JMarpaMM;  UCCIEAO0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM 4YHCIE C MPUMEHCHHEM TpauyecKux
METOJIOB ¥ DJICKTPOHHBIX CPEJICTB;

- YMETh ONCPUPOBAThH MOHATHSIMU: CIYYaiHBIN ONBIT U CIy4YailHOE COOBITHE,
BEPOSTHOCTh CIIYYallHOTO COOBITHSI, YMEHHE BBIUUCISITH BEPOSTHOCTH C
HCTOJIb30BaHNEM TpaQUIeCKUX METOOB; MPUMEHSITh (POPMYIIBI CIOXKEHUS U
YMHOXCHHS BEPOSTHOCTEH, KOMOWHATOpHBIC (hakThl W (OPMYJBI TPHU
pEIICHNHU 3a/ay; OICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHUH; 3HAKOMCTBO
CO CIy4allHBIMHM BEJIMYHHAMH, YMCHHUE TPUBOJIUTH MPUMEPHI MPOSBICHUSI
3aKOHA OOJIBIIMX YUCE B MPUPOIAHBIX M OOIIECTBCHHBIX SBJICHUSX;

- YMETh ONICPUPOBATH NOHATUAMU: TOYKA, IIpAMas, MIO0OCKOCTh, IIPOCTPAHCTBO,
JIBYTPaHHBIA  yroJd, CKpEIIMBAIOIIMECS MpsSMble, MapaliebHOCTh U
MEPHIEHIUKYISIPHOCTh MPSMBIX M TUIOCKOCTEH, YroJ MEXIy MPSMBIMH, YTOI
MEXIy TPSMOA U TUIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSAMH, PAaCCTOSHHUE OT
TOYKHU OO0 IINIOCKOCTH, PACCTOAHUC MCKAY IPAMBIMU, PACCTOAHHUEC MCEKIY
TUTOCKOCTSIMH; YMEHUE HCIIOIh30BATh MPH PEIICHUN 3a71ad U3yUCHHBIC (HaKThl
W TEOpeMbl TUIAHHUMETPUHU; YyMEHHE OICHHBATh pa3Mepbl OO0BEKTOB
OKPY’KaIoIlero Mupa;

- YMETh OMEPHUPOBATH MOHATHSIMU: MHOTOTPAaHHHK, CEYCHUE MHOTOIPAHHHKA,
Ky0, mapajuienenures, TNpu3Ma, NHpamMuaa, GUrypa W TMOBEPXHOCTh
BpalllcHUs, IHJIMHID, KOHYC, Imap, cdepa, cedeHus (GUrypsl BpalieHus,
IUIOCKOCTh, Kacaromasicst chepsl, MIIHHPA, KOHyCa, TUIOMA/lb TIOBEPXHOCTH
MUPaMUJIBI, TMPU3MBI, KOHyCa, NWIMHApA, Moniaas chepbl, 00beM Kyoa,
PpAMOYTOJBHOTO napauieicnuieaa, nmupamMuabl, IIPpU3MBI, HUJIrHApA,
KOHyca, IIapa; yMEHHE H300pakaTh MHOTOTPAHHUKH U IOBEPXHOCTH
BpAIllCHHs, UX CEYCHUS OT PYKH, C MOMOIINBIO YEPTESIKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEJICTB; YMEHUE PAacllO3HABATh CUMMETPHIO B MPOCTPAHCTBE;
YMEHUE pacClioO3HaBaTh IMPABUJIBHBIC MHOI'OI'DaAHHUKU

- YMETh OIIEPUPOBATh MOHATUSMU: JBUKCHHE B IMPOCTPAHCTBE, IMOJI0OHBIC
(¢urypel B  TPOCTPAHCTBE, UCIOJH30BATh  OTHOIIEHHE  IUIOIIAJCH
MOBEPXHOCTEHN U 00EMOB MO0OHBIX (PUTYp NIPH pEIICHUH 3371a4;

- YMCTb BBIYHCIIATH I'€COMETPUUCCKUC BEIIMYUHBI (JI.HI/IHa, yroJ, IJjiomanib,
00BeM, TIIOMIA]Th TOBEPXHOCTH ), UCIIOB3YS H3yYSHHBIE JOPMYIIBI M METOIBI,
- YMCTh OIICpHUPOBATH IOHATUAMMU: IIPAMOYTOJIbHasd CHCTEMa KOOpAWHAT,
KOOpAWHATBI TOYKH, BEKTOp, KOOpAWHAThI BCKTOpa, CKaJIApHOC
MIPOU3BENICHUE, YTOJ MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, MPOH3BEICHUC
BEKTOpa HAa YHCJIO; HAXOJUThH C MOMOIIBIO0 U3YUYECHHBIX OPMYIT KOOPIUHATHI
CepeINHBI OTPE3Ka, PACCTOSIHUE MEXITY JIBYMS TOUKaMHU;

- YMETh BHIOMpATh MOAXOANIMA M3YYCHHBIA METOJ JJs PEUICHHs 3a/auH,
pacmo3HaBaTh MaTeMaTHYecKhe (akThl W MaTeMaTHYECKHEe MOJISNH B




MIPUPOIHBIX M OOIECTBEHHBIX SBJIECHHSX, B MCKYCCTBE; YMEHHE NMPHUBOIUTH
NMpUMEpPbl  MaTeMaTHYECKUX  OTKPBITUH  pOCCHMCKOW ©W  MHUPOBOH
MaTEeMaTHYECKOW HAYKH.

- yMeTh ONEpUPOBaTh IMOHATHAMH: OIpEAeTeHre, AaKCHOMa, TeopeMa,
CIIEICTBHE,  CBOWCTBO, TPHW3HAK, JOKa3aTelIbCTBO,  PABHOCHIIbHEIE
(hopMynmupoBKH; yMeHue (DOpMYIHPOBATH OOpPAaTHOE ¥ IPOTHBOIIOJIOKHOES
YTBEPXKJICHUE, PUBOUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOIH30BATh METO]]
MaTeMaTHYeCKOW WHAYKIINW; TPOBOIUTH TOKA3aTEIbHBIE PAcCYXIEHUS MPHU
PEIICHNH 33124, OICHUBAThH JJOTHYECKYIO PaBUILHOCTh PACCYXKICHUH;

- YMETh ONEPUPOBATH MOHATHSIMH: MHOXECTBO, MOJIMHOMXKECTBO, OIECpAIUH
HajJl MHOXXECTBAaMH; YMEHHE HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
ammapaTt Ui ONHMCaHUS PeallbHBIX IPOLECCOB W SIBICHUH MPH PEIICHUH
3aja4, B TOM YHCJIE U3 IPYTUX y4eOHBIX [IPEIMETOB;

- YMETh OIEPHPOBATH MOHATUSAME: Tpad), CBI3HBINA Tpad, AepeBo, MUK, rpad
Ha IUTOCKOCTH; YMEHHE 3aJaBaTh W ONKCHIBATh Tpadbl Pa3INIHBIMU
croco0aMu; MCTONb30BaTh rpadbl MPY PElICHUH 3a1ay;

- YMCTH CBO6OI[HO OINCPUPOBATHL IMOHATUAMHU: COUCTAHUC, ICPECTAHOBKA,
YUCII0O COYETaHW, YHCIO TIEepecTaHOBOK; OwHOM HpioTOHA; yMeHue
MIPUMEHATHh KOMOMHATOPHBIE (DaKTHI U PACCYKIACHUS TS PEIISHU 3a/1a4;
-yMETb OIIEPUPOBATh MOHATUAMH: HATYPAITBHOE YHCIIO, LIEJI0E YKCIIO, OCTATOK
[0 MOJYJIO, PAaIMOHAILHOE YHCIIO, UPPAIOHAIBHOE YHCIIO, MHOXECTBA
HaTypallbHbIX, IIENBIX, PAIlMOHAIBHBIX, IEHCTBUTENHHBIX YHCEN; yMEHHUE
KCIIOJIb30BaTh TMPU3HAKUA JCJIUMOCTH, HAUMEHBIIMKA OOIIMIA JEIUTENb U
HaWMeHbIlIee OOIee KpaTtHoe, anropuT™ EBKiIHMIa Npu pelieHud 3ajad;
3HAKOMCTBO C PAa3JINYHBIMU IMO3UITUOHHBIMHA CUCTEMAMU CUHCIICHHUS,

- YMCTb CBO6OI[HO OIEpHUPOBATH MOHATHUAMU: CTCIICHDL C IICJIBIM ITOKA3aTCJIEM,
KOpEeHb HAaTypallbHOM CTENeHH, CTENEeHb C pallMOHaJIbHBIM IIOKa3aTeleM,
CTETICHb C JEHCTBHUTEIBHBIM (BEIIECTBEHHBIM) IIOKa3aTejieM, Jiorapupm
YHCIla, CHHYC, KOCUHYC M TAHT€HC TIPOM3BOJILHOTO YHUCIIA;

- YMETH OIEpUpPOBATH IIOHATHUAMMU: TOXIACCTBO, TOXICCTBECHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHCHHN U
HEPaBEHCTB, PAaBHOCWIBHOCTh YPaBHEGHWH, HEPAaBEHCTB M  CHCTEM,
palroOHAJIBHBIC, UppanyoHaJIbHEBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
norapuMUUYecKHe, TPUTOHOMETPUYECKUE ypaBHEHUS, HEPaBEHCTBA W
CUCTEMBI; YMEHHE pelllaTh YPaBHEHUS, HEPABEHCTBA U CHUCTEMEI C TTOMOIIBIO
Pa3iIMYHBIX IIPUEMOB; pPEIIATb YpPaBHCHUS, HCPABCHCTBA W CUCTEMBI C
mapaMeTpoM; IMPUMCHATH YpPaBHCHUA, HEPABCHCTBA, HWX CUCTEMbI JIA
pEUICHUs MaTeMaTUYSCKUX 3a]a4 U 33aJa4 U3 pa3iuuHBIX 00JacTell HayKu U
peanbHOM KU3HM;

-yMeTh CBOOOJHO OINEPUPOBaTh IMOHATHAMHU: Ipaduk (GYHKIHMH, OOpaTHas
(yHKIUSA, KOMITO3UIMS (YHKIMN, JHUHEHHAs (QYHKIOWSA, KBaJIpaTUYHAS
(hyHKIMS, cTeneHHas QYHKIUS C IEeJTbIM MOKa3aTeleM, TPUTOHOMETPUICCKUE




(yHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelnbHas U
morapumuyeckass (QYHKOWW; yYMEHHE CTPOUTh Tpaduku  (YHKIHMA,
BBITIOJHATH MTPe0Opa3oBaHus rpadukoB QyHKIUI;

YMEHHE WCIONB30BaTh rpaduku (GyHKIUH 11 HM3YYeHHS NPOIECCOB U
3aBUCHMOCTEW TpU PEIIeHUH 3a7ad M3 JPYTUX y4eOHBIX MPEAMETOB U W3
peanbHOH KU3HH; BEIpaKaTh (OpMyIaMy 3aBUCUMOCTH MEX]y BETUIHHAMY;
yMeHHE CBOOOJHO ONEpPHPOBaTh MOHATHSAMHU: YETHOCTh  (PyHKIHH,
MIEPUOANYHOCTh  (PYHKIIMH, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢yHKIMY, SKcTpeMyM (yHKIMM, HauOonpliee W HAaWUMEHbIICE 3HAYCHHS
(YHKLINY HA TPOMEXKYTKE; yMEHHUE MTPOBOJUTD HCCIeI0BaHUE (DYHKIINY;
YMEHHE WCIIONIb30BaTh CBOWCTBA W Trpaduku (QYHKIUN A7 pemIeHUs
YpaBHEHWH, HEpPaBEHCTB W 3agad C I[apamMeTpamMH; H300paxkaTh Ha
KOOPJMHATHOHN IUIOCKOCTH MHOYKECTBA PEILICHUN YpAaBHEHMM, HEPAaBEHCTB U
WX CHCTEM;

- yMeTb CBOOOJHO OINEPUPOBATh TOHATHAMH: TIOCIEIOBATEIHLHOCTH,
apudMeTHdeckass Mporpeccusi, TeOMETpUYecKas IMporpeccusi, OECKOHEYHO
yObIBatoIast reoMeTpuyecKas nporpeccus; yMEHUe 3a1aBaThb
MTOCIIEZIOBATENBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (popMyIT;

- YMETh ONEepUPOBATH MOHATHSAMH: HEMPEPHIBHOCTH (YHKIIMU, ACHMIITOTHI
rpadpuka (QyHKOMH, TepBas W BTOpas  MpOW3BOIHAs  (QyHKIHMH,
FeOMETPHYECKUH ¢ (U3NYECKUI CMBICT TPOU3BOJHON, IEPBOOOpa3Ha,
OTIpeIeTICHHBIN WHTETPAIl; YMEHHE HaXOJUTh aCHMIITOTHI Irpaduka (yHKIIHUH;
yYMEHHUE BBIYHCIATH IPOU3BOJHBIE CYMMBI, NpPOHM3BEICHHS, YacTHOTO U
KOMNO3WIMH (QyHKIMKA, HAaXOJUTh YypaBHEHHWE KacaTelbHOM K Tpaduky
byHKIIH;

yYMEHHUE HCIIONB30BaTh IMPOU3BOJHYIO Ul HCCIEAOBaHMS (PYHKIMH, s
HAXOKIACHUS HAWIYYIIErO PEUICHUS B IPUKIAHBIX, B TOM YHCIIE COMUAIBLHO-
OKOHOMHYECKMX W (U3MYECKUX 3a/adyax, JJIs OINpeNeNeHHs CKOPOCTH U
YCKOPEHUS]; HAXOAUTh IUIOMAAN U 00beMbl (QUTYp C TOMOLIBIO WHTErpaa;
MPHUBOJUTH TPUMEPHl MATEMaTHYECKOTO0 MOJICTUPOBAHUS C  IOMOIIBIO
¢ hepeHIIMANTBHBIX YPaBHEHHIA,

- yYMEThb ONEpPUPOBATH IMOHITUSMH: KOMIUIEKCHOE YHCJIO, CONpPSLKEHHBIE
KOMIUICKCHBIE YHWCIIa, MOAYJIb W apryMEHT KOMIUIEKCHOro uucia, (opma
3allCH KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas, TPUTOHOMETpHUYecKas |
anreOpanveckas); yMeTb TPOW3BOIUTH apudMeTHYeCKHe MAEUCTBHSA C
KOMIUICKCHBIMA ~ YWCIIAMH,  TPUBOJHMTH  INPHMEPHl  HUCIIOJIH30BAHUS
KOMIUIEKCHBIX YHCElT;

- yMeTh CBOOOJHO ONEPHPOBaTH MOHATHSAMH: CpeIHEE aphUPMETHUECKOE,
MeauaHa, HauOoJbpllee M HauMEHbLIee 3HAYCHUS, pa3Max, AUCIEPCHS,
CTaHIapTHOE OTKIOHEHWE U1 OINHCAHHWA YWCIOBBIX JaHHBIX; YMEHHE
HCCIIEIOBATh CTATHCTUYECKHE MAaHHBIE, B TOM 4YHCIE C NPUMEHECHHEM
rpadMUeCKUX METOJIOB M DJCKTPOHHBIX CPEICTB; TpaduyecKu HCCIEeN0BATh




COBMECTHBIE HAOIIOJEHHS C MOMOMIBIO AUAarpaMM PAaCCEHBAHUS U JTHHEHHOM
perpeccuy;

- YMETb HaXOIUTh BEPOSITHOCTH COOBITHH C MCIIOIB30BaHUEM TpapuUecKuX
METOJIOB; IPUMEHSTH JIJIsl PEIICHN 33a71a4 (POPMYIIBI CIIOKEHUS M YMHOKEHUS
BEpPOATHOCTEH, (QOPMYITy TOIHONH BeposATHOCTH, Gopmyny bepHymm,
KoMOUHaTopHble (akThl U (HOPMYJIBI; OLIEHUBATH BEPOSITHOCTH PeajbHBIX
COOBITHI; yMEHHE OIEpPHpPOBaTh MOHITUSAMH: CiIydailHas BeIMYMHA,
pacrmpeneseHue BEPOSITHOCTEH, MAaTEeMAaTHYECKOE OXUAAHUE, AUCHEpCUs U
CTaHAAPTHOE OTKJIOHEHHUE CITy4aiiHO BeTMUYUHBI, QYHKIMN pacipeaeeHus 1
IJIOTHOCTH PAaBHOMEPHOTO, NTOKA3aTEIbHOI0 ¥ HOPMAJILHOTO pacipeeseHu;
YMEHHUE HCIIONb30BaTh CBOMCTBA M3YUYECHHBIX PACIpPEACICHUN Uil pEeLICHUS
3a/la4; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJNBIIAX YHCEN, METOMIbI
BBIOOPOYHBIX HCCIICIOBAaHWH; yYMEHHE NPUBOJUTH TPUMEPHI TPOSBICHUS
3aKOHA OOJBIINX YHCEI B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX;

- yMeThb CBOOOJHO OIEPHPOBATH TMOHATHSIMH: TOUYKA, IpsAMasi, IJIOCKOCTh,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH yroi, JBYIPAaHHBIA  yroi,
TpEeXTpaHHBIN YIroJjl, MepeceKkarolecs, napauielbHble U CKpPEeIUBaIOIINecs
psIMbIE, NapaJUICIBHOCTh U MEPHNEHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH,
Yrojl MEXAY MNPSIMBIMH, YIOJl MEXAY MPsIMOM M MIIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTAMU, YMCHHE UCIIOJIB30BaTh MIPU PCIICHUUN 3a/la4 N3YyYCHHBIC q)aKTBI
U TEOpeMbl IUIAHUMETPUH, YyMEHHE OIICHWBAaTh pa3Mepbl OOBEKTOB B
OKPY’KaIOLLIEM MHpPE; YMEHHUE ONEPUPOBATh MOHSITUSIMHU: MHOTOIPaHHUK,
CCUCHUEC MHOI'OrpaHHHKa, HpaBI/IJIBHHﬁ MHOT'OTpaHHUK, IIpuU3Ma, mupamMujia,
¢durypa 1 MoBepXHOCTh BpaIlleHHsI, IWINHADP, KOHYC, map, chepa, pa3BepTKa
MOBEPXHOCTH, CEUEHHSA KOHyca M UMWIMHApPA, NapajUlebHbIE OCH WM
OCHOBaHUIO, CeueHHe Imapa, TUIOCKOCTh, Kacaromiascs cdepbl, IMIIHHIPA,
KOHyCa, yMEHHE CTpOUTh CEYEeHHE MHOTOrpaHHHMKa, HW300paxaTh
MHOTOTPaHHUKH, (DUTYPHl M IOBEPXHOCTH BpAICHHS, UX CEYCHUS, B TOM
YHCclie C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE NPUMEHATh CBOWCTBA
reOMETPUUYECKNX (HUTYp, CAMOCTOSTENBHO (POPMYyIHpOBaTH ONpeAeICHHUs
nu3yyaemblX (UIyp, BBIABHraTb THIOTE3bl O CBOWCTBaX M INPHU3HAKAX
reoMeTpuyYecKux (Uryp, OOOCHOBBIBATH HWJIM OIPOBEpraTh HX; YMEHHE
MPOBOJUTE KJIACCH(UKAIUIO (QUTYp O Pa3IHYHBIM MPU3HAKAM, BBITIOJIHSTH
HCO6XOJII/IMBIG JOIOJHUTEIIbHBIC ITOCTPOCHHUSA

- yMeTb CBOOOJHO ONEpPHPOBATH MOHATHAMHM: IUIOLanb (GUIYypbl, 00beM
(urypsl, BeTHMUMHA yria, PacCTOAHHE OT TOYKU JIO ITUIOCKOCTH, PacCTOSHHE
MEXAYy NPAMBIMH, PacCTOSHHE MEXIYy IUIOCKOCTSIMH, IUIomans chepsl,
IUTIOIIAAb TOBEPXHOCTH MUPaMHIBI, IPU3MBI, KOHYCa, IUJIMHIPA, 00BEM KyOa,
NpsIMOYTOJIBHOTO ~ Mapajyiefienunena, NUPaMHUAbI, MPHU3MBL, IMINHAPA,
KOHYCa, [Iapa; yMEHNEe HAaXOJUTh OTHONIEHHE 00BEMOB MOT0OHBIX QUTYD;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHAMHU: JABIKCHUE, NapaliebHBIN
NIEPEeHOC, CHMMETPHsS Ha IIJIOCKOCTM M B IIPOCTPAHCTBE, MOBOPOT,




peobpazoBaHue IMMOA00Ms, MOAOOHBIC (UIYPBl; YMEHHE pPaclOo3HABaTh
paBHBIE W TOJO0HBIE (QUTYpH, B TOM WYHCIE€ B MPHPOJE, HCKYCCTBE,
ApXHUTEKTYpE; YMEHHUE HCIIOIb30BATh TEOMETPUUECKUE OTHOIICHUS, HAXOAUTh
reOMEeTPHYECKUE BEIMYMHBI (JUTMHA, YTOJ, TUIOMAab, OOBEM) MPHU PEIIeHUN
3a/1a4 U3 IPYTUX YIeOHBIX MPEAMETOB U U3 PeabHOU )KU3HM,

- yMeTb CBOOOJHO ONEPHPOBATH NOHATHUSAMH: TPSMOYrOJbHAs CHUCTEMa
KOOpAWHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAWMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOpa Ha YUCIIO, PA3IOKeHNE BEKTOpa o Oa3ucy,
CKaJsIpHOE IPOW3BEJIEHUE, BEKTOPHOE TMPOU3BENEHHUE, YroJl MEXIY
BEKTOpaMH; YMEHHUE HCIOIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOI AJIS
pEeUIeHHsT TEOMETPUYECKHX 3aJad W 3a1ad JPYTuX Y4YeOHBIX MPEIMETOB;
ONEepUpPOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3, omnpeaenauTesb MaTpPHULIbI,
FE€OMETPUUYECKUI CMBICIT OTIpeIeUTENS;

- YMeTh MOJETHPOBATh peajbHBIE CHUTyallM Ha S3bIKE MAaTEeMAaTHKH;
COCTaBJATh BBIPAKEHUS, YpaBHEHHWS, HEPABEHCTBA M WX CHCTEMBI IIO
YCIOBHIO 3aJa4M, HCCIIEJ0BATh MOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHHUEM
anmapara anreOpbl, MHTEPIPETHPOBATH IMONYYCHHBIH pE3yNabTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEH C TIOMOIIBI0 T€OMETPHUECKUX TIOHSATHI U BEIHYHH,
pemiate  CBS3aHHBIE C HHMH MPaKTHYECKWE 3aJadd; COCTaBIATh
BEPOSITHOCTHYIO MOJEIb M HMHTEPIPETHPOBATh IIOJYUYEHHBI pe3ynbTar;
peniaTh MpUKIaIHBIE 337a9d CPEJCTBAMH MaTEeMAaTHYECKOTO aHajin3a, B TOM
YHCIIe COMUAITBHO-KOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa;

- YMEHHUE BbIOMpATh MOAXOIANIMI METOM JUIS PEUICHUs 3a/a4yM; OHUMaHHUE
3HAYUMOCTU MATEMAaTUKHM B MU3IYYCHUU TIPUPOJHBIX U O6H1€CTB€HHBIX
MPOLIECCOB W SABJICHUH; yMEHHWE pACIO3HABATh TIPOSIBIICHUE 3aKOHOB
MAaT€MAaTUKU B HCKYCCTBC, YMCHUC IMPUBOJUTH INPHUMEPLI MATEMATUYCCKUX
OTKPBITUH POCCUHCKON U MUPOBOM MaTEMaTU4YECKON HAyKU

OK 02.
Hcnonb3oBath
COBPEMCHHBIC
Cpe/ICTBa TONCKa,
aHayim3a

1 UHTEPIpETaIlun
nHbOpMaIH U
WH(POPMAIMOHHBIC TS
XHOJIOTHH JIS
BBITIOJTHEHUS 33124
npoheCcCUOHAITBHOM [T
€ATEIbHOCTH

B obnacTy IeHHOCTH HAYYHOTO TO3HAHUSI:
-c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIECTBEHHOH

MPaKTUKH, OCHOBAHHOTO Ha Juanore KYJBTYD,
CIOCOOCTBYIOIIIETO ~ OCO3HAHWIO  CBOEro  MecTa B
MOJUKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHUE  SI3BIKOBOM M  YUTATEIbCKOM

KYJIBTYPBl KaK CpEeACTBa B3aUMOJCHCTBUS MEXAY JIOJAbMHU
U TIO3HAHUS MHPA;

- OCO3HAHHE [IEHHOCTH HAyYHOM JIeATENIbHOCTH, TOTOBHOCTb
OCYWIECTBIISITh  MPOEKTHYI0 M HCCIEAOBATEIBCKYIO
JeSITebHOCTh HHANBUIYAIBHO U B TPYIIIIE.
Osnanenue YHUBEPCATbHBIMH
MI03HABATEIILHBIMHA ICHCTBHAMHU:

B) paboTta c nHpOpMaLIUEH:

yaeOHBIMHU

- YMETh OIIepHpOBATh MOHATHAMH: pallMOHaNbHAs (YHKIHS, MOKa3aTelbHas
¢$yHKUWS, CTETIeHHAs ¢$yHKUUS, norapudMuueckas ¢$yHKUUS,
TPUTOHOMETPUYECKUE (YHKIUH, OOpaTHble (YHKIMH; YMEHHE CTPOHTH
rpadUKd HM3YYEHHBIX (QYHKIWH, HWCIIONB30BaTh TpaQuKu MpU H3YyUCHUH
MPOLIECCOB M 3aBUCHUMOCTEH, NMPH PEIICHUH 3aAad M3 JOPYruX y4eOHBIX

MpeIMETOB ¥ 3a/lad W3 peajbHOM JKWU3HUW, BBIpaXarh (HopMynaMu
3aBUCUMOCTH MEX]y BEIIMUMHAMU;

- yMETb  OIIEpUPOBATH  IOHATHAMM:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHHe, YypaBHEHHE, HEPaBEHCTBO, CHUCTEMa ypaBHEHUH U
HEpPABEHCTB, PpAaBHOCWIBHOCTh YPaBHEHUN, HEPAaBEHCTB U  CHUCTEM,
palUOHANIBHEIE, HAppaLAOHANIbHBIE, [IOKAa3aTelIbHEIE, CTEIICHHBIE,
JorapuMUYEcKue, TPUTOHOMETPUUECKUE ypaBHEHHUsS, HEpaBEHCTBA U

CHUCTEMBI; YMETh pellaTh YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO
pPa3TMYHBIX TPHEMOB; pellaTh YPaBHEHHWS, HEPABEHCTBA M CHCTEMBI C
rapaMeTpoM; TNPUMEHSITh YypaBHEHUS, HEPABEHCTBA, HMX CHCTEMBI IS




- BJaACTh HaBBIKAMH IIOJIYYUCHUA I/IH(i) opManun 13
HNCTOYHHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATH IIOUCK, aHaJIn3, CHUCTCMATHU3a1IUuIO n

WHTEPIIpEeTalnio WHGOPMAINH Pa3INIHBIX BHAOB U (GOpM
MIPEICTaBICHNUS;

- CO3/1aBaTh TEKCTHl B pa3IMYHBIX (opMarax ¢ y4eToM
Ha3Ha4YCHHS WH(POPMAIIMK U LIEICBON ayJUTOPUH, BEIOUpas
ONITUMANBHYIO (POPMY TIPEJICTABIICHUS ¥ BU3YAIH3AIIHH;

- OILIEHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTh MH(pOpMaIuHy,
€€ COOTBETCTBHE TMPABOBEIM U MOPAIbHO-3TUYECKUM

HOpMaM;
- HCHOJB30BaTh  CpeACTBA  MH()OPMALMOHHBIX |
KOMMYHHKAIMOHHBIX TEXHOJOTHI B peleHnn

KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTraHH3alMOHHBIX
3a/1a4 ¢ COONIO/IEHueM TpeOOBaHW APTrOHOMUKH, TEXHUKU
0€30I1acHOCTH, TUTUECHBI, pECYpCOCOepEKEH s, TPABOBBIX H
THYECKUX HOPM, HOPM HH(POPMALIMOHHON 0€301MacHOCTH;
- BIAJeTh HaBBIKAMH  pACIIO3HABAaHUS W  3AIIUTHI
nH(popMaIuu, THHOPMAITMOHHOW O€301TaCHOCTH JIMYHOCTH

pelIeHrss MaTeMaTUYeCKNX 3a7ad U 3a7ad W3 pa3iIndHBbIX 00JacTeil HayKu U
peaibHOM KU3HU;

- yMeTh CBOOOJHO OIECPUPOBATH MOHITHSAMHU: JBUKCHHUC, TapaslICIbHBIN
IIEPeHOC, CHMMETPHSI Ha IUIOCKOCTH H B IIPOCTPAHCTBE, IOBOPOT,
peoOpazoBaHue 1Moxo0us, MogoOHbIe (DUTYPHI; YMETh PACIIO3HABATH PABHBIE
U 1MoA00HBIE (DUTYPHI, B TOM YHUCIIE B MPUPOJEC, UCKYCCTBE, apXUTEKTYpE;
YMETh HCIIOJIb30BaTh TEOMETPUYCCKUE OTHOIIICHUS, HaXOJHTh
TeOMETPHYECKUE BETMYMHBI (JUTHHA, YTOJ, TUIOIMAAb, 00BEM) IPH PEIICHUU
3a/1a4 U3 JPYTuX YYeOHBIX MPEAMETOB U U3 PEAIbHOU YKU3HU

OK 03. [Tnanuposats
"

pean30BHIBATH
coOCTBEeHHOE
npodeccnoHanbHOE U
JMYHOCTHOE
pa3BUTHE,
NPEAIPUHUMATEILCKY
10

JeSTeILHOCTh B
po¢eCCUOHATTEHOMN
chepe,

UCIIONIb30BATh 3HAHUS
1o

(mHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHbBIX
KU3HCHHBIX
CHUTYAIIHAX;

B o6mactu 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHUS:

--  cOpPMHUPOBAHHOCTH,  HPABCTBEHHOTO  CO3HAHUS,
3TUYECKOr0 OBEICHNUS;

- CIIOCOOHOCTH OIICHMBATh CHUTYallUI0 © TMPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMbI U LIEHHOCTH;

- OCO3HAHUE JINYHOrO BKJIAa/Ja B MOCTPOEHUE YCTOMYMBOIO
Oysymero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEINSM U (HIIN)
JpYTHM 4ICHAM CEMbM, CO3JAHHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LEHHOCTEN CEeMENHON XKU3HU B
COOTBETCTBUU C TpaJAUIUsIMU Hapo10B Poccuu;

OBnaneHue YHHUBEPCAITbHBIMU PETYJIATUBHBIMH
JNIEUCTBUSIMHU:

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITENBHO  OCYIIECTBISTH  IO3HABATEIBHYIO
NEeSTeNLHOCTh,  BBIABISATH  MPOOJIEMBI,  CTaBUTh U

(dhopMyIMpoBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOM
JESATSILHOCTH M JKU3HECHHBIX CUTYaIUsX;

- CaMOCTOSITEIILHO COCTABIIATH IUIAH PEIICHUS MPOOJIEMBI C
y4eTOM UMETOIIIXCS peCypcoB, cOOCTBEHHBIX
BO3MOKHOCTEHN U MIPEATIOUTECHU;

- TaBaTh OIICHKY HOBBIM CUTYAIIHsIM;

- yMeTh ONEpPHPOBATh IOHATHSIMHU: PALUOHAIBHBIC, HPPALHOHATbHBIC,
MOKa3aTeNbHbIe, CTENEHHBIC, JIOTApU(PMHUUECKUE, TPUTOHOMETPUUECCKHUE
ypaBHEHHsI 1 HEPABCHCTBA, HX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, CEUYCHHE MHOTOIPAaHHHUKA,
Ky0, mapauienenunen, npu3Ma, NHpamMuna, Qurypa W MOBEPXHOCTb
BpAIlleHUsI, IWINHAP, KOHyC, miap, cdepa, cedeHuss (GUrypbl BpalleHHs,
IIOCKOCTh, Kacaromasicsi cepsl, IINHIPA, KOHyCca, IUIOMAIh HOBEPXHOCTH
MUpaMUJIBL, TPU3MBI, KOHyca, HWIMHApA, IWIoHaas cdepbl, o0beM Kyoa,
OPSIMOYTOJIHOTO — Mapajuieienuiea, NHPaMHUIbL, HPH3MBI, IMIXHIPA,
KOHyca, IIapa;, YMEHHE H300pakaTb MHOTOTPAaHHHKH M ITOBEPXHOCTH
BpAIIICHHs, UX CEYCHHUS] OT PYKH, C IMOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB H
ANIEKTPOHHBIX CPEICTB; YMETh PACO3HaBaTh CUMMETPHIO B MPOCTPAHCTBE;
YMETb Pacrio3HaBaTh NPaBHIbHBIC MHOTOTPAHHUKHY;

- yMeThb OMEepPHPOBATh MOHATHUSIMH: MPSIMOYrOJbHAs CHCTEMa KOOPIMHAT,
KOOpJMHATBI ~ TOYKH, BEKTOP, KOOPAWHATHI  BEKTOpa,  CKaSIPHOE
NPOM3BEICHHE, YrOoJl MEXIYy BEKTOPaMH, CyMMa BEKTOpPOB, NPOHM3BEICHUEC
BEKTOpa Ha YUCJIO; HAXOIUTh C TIOMOIIBIO M3yYCHHBIX (POPMYJ KOOPJHHATHI
CEepeIMHBI OTPE3Ka, PACCTOSHUE MEXKTY JAByMsI TOUKAMU




CHOCOOCTBOBATh ()OPMHUPOBAHUIO U TPOSIBICHHUIO MIHPOKOM

pYyIUIMA B Pa3HbIX OONACTSIX 3HAHWH, IIOCTOSHHO
MOBBILIATH CBOM  00pa3oBaTelbHBIA M KYJIBTYPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh MPHEMBI PEQIESKCHH I OLIEHKHA CUTYyalluH,
BbIOOpa BEPHOTO PELICHUS;

- YMETb OLICHUBaTb PUCKHM M CBOEBPEMEHHO NPHHUMAThH
peLIeHNs IO UX CHI)KEHUIO;

B) SMOIIMOHAIBHBIN WHTEIIEKT,
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHUBAIlMM, BKIIOYAKOIIEH CTpEMJICHHE K
OOCTHMXKCHHIO IICJIN U YCIIEXY, ONTUMU3M, NHUIINAaTUBHOCTD,
YMEHUE ACHCTBOBATh, HCXOMs U3 CBOMX BO3MOMXHOCTEH;

- OMIATH{, BKIIOYAIOLIEH CIIOCOOHOCTH IOHUMATH
OMOILMOHAJIBHOE COCTOSIHHE APYTHX, YYUTBIBATH €T0 IIPHU
OCYILIECTBIICHUU KOMMYHHUKAIAH, CIIOCOOHOCTH K
COYYBCTBHIO U COIIEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKIIOYAIOUIMX CHOCOOHOCTD
BbICTpanMBaTb OTHOWICHHUA C APYTUMU JIFOAbMU, 3a6OTI/ITLC5[,
MPOSIBJIATH MHTEPEC U pa3peliaTb KOHQIHUKTHI

MPEATOoNararouun

OK 04. DddexruBHO
B3aMMOJICHCTBOBATh
paboTatb B
KOJUICKTHBE U
KOMaHJIE;

FOTOBHOCTh K CAaMOpPa3BUTHIO, CaMOCTOSTEIBHOCTU U
CaMOOIIPEEIICHUIO;

-OBJIaJIcHUE HaBBIKAMH y4eOHO-UCCIIe0BATENbCKOM,
MPOEKTHOM U COIIMAIBHOMN AESITEIbHOCTH;

OsaneHue YHHUBEPCAIbHBIMHU KOMMYHUKATHUBHBIMU
JIEVUCTBUSIMHU:

0) cOBMeCTHasI IeSITEIbHOCTb:

- MIOHUMAaTh U KCIOJb30BaTh MPEUMYILIECTBA KOMAHIHON U
VHANBUIYATEHOW paboTHI;

- TpUHUMATh  IeId  COBMECTHOM  JesTeNbHOCTH,
OpPraHHU30BbIBaTh M KOOPAWHUPOBATh JEHCTBHUA MO €€
JOCTHKEHHIO: COCTaBJATh IUIAH JEHCTBUN, PACIPENEINIAThH
poiu ¢ y4eToM MHEHHH YYacTHHKOB OOCYXJaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPAMHUPOBAaTb M BBHINOJHATH PabOTy B YCIOBHUSAX
peasbHOTrO0,  BHPTYaIbHOTO M KOMOWHHPOBAHHOTO
B3aMMOJCHCTBHUS;

- OCYUIECTBIATh MO3UTUBHOE CTPATETMUECKOE MOBEICHHUE B

pPa3IMYHBIX  CHTyalMsX, MPOSBIATH TBOPYECTBO U
BOOOpaxkeHue, OBITH MHUITMATHBHBIM.
Osinazenue YHUBEPCAITbHBIMU PETYISATUBHBIMH

- YMETh ONEPUPOBATH MOHATHUAMH: CIy4alHBIN ONBIT U CIy4allHOE COOBITHE,
BEPOATHOCTh CIY4YallHOTO COOBITHS; YMETh BBIYMCIATH BEPOSTHOCTH C
WCTIOJIb30BaHUEM TpaUIecKUX METO/IOB; MPUMEHAITH (OPMYIIBI CIOXKEHUS U
YMHOKEHHS BEPOATHOCTEH, KOMOHMHATOpHble (akTel U (opMyibl HpU
peLIEHUH 3a/1a4; OLEHHBATH BEPOSTHOCTH PEAIBHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMH BEIMYMHAMM, YMEHHE NPUBOAUTH MPHUMEPHI IMPOSBICHUS
3aKOHA OOJIBIIMX YUCEN B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHHUSX;

- yMeTb cBOOOJIHO ONEPHPOBATH MOHITHUSAMH: CTEIICHD C LEJIBIM IT0Ka3aTeseM,
KOpDEHb HAaTypaJbHON CTENEHH, CTENEHb C pPAlMOHAJIHHBIM I[TOKa3aTeleM,
CTETIEHb C JEHCTBUTEIBHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM, Jorapupm
YHCIa, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOTO UUCIIA;

- YMeTh CBOOOJIHO OIEpUPOBaTh MOHATUSMU: Tpaduk QyHKIHH, oOpaTHAas
dbyHKIMs, KoMHo3uiwst (YHKIWH, JWHEHHas (QYHKIOUS, KBaJpaTHYHAs
¢$yHKUMS, cTeneHHas QyHKIMS ¢ LENbIM TOKa3aTeleM, TPUIOHOMETPHUIECKHUE
¢yHKUMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHMH, TOKa3aTenbHas |
norapupmudeckas QyHKIMN; YMETh CTPOUTh rpaduKu GYHKIUH, BHIIOIHATh
npeoOpa3oBaHus TpapuKOB QYHKIIHIA;

- YMETb HCHONb30BaTh rpadukd (GYHKUUE 1T M3YYeHHsS IPOLECCOB H
3aBUCUMOCTEH IIpHU PEICHHUU 3ajad U3 JIPYTruxX Y4eOHbIX IIPEIMETOB M M3
peanbHON KU3HHM; BRIpaKaTh (OPMYIIaMH 3aBUCHMOCTH MEXK/y BETMUHMHAMU;
- CBOOOJHO ONEpPUPOBATH MOHITUSIMH: YETHOCTh (DYHKIHH, NEPUOTUIYHOCTD




JIEUCTBUAMM:

T) IpUHSITHE ceOs U IPYTHX JIIOIEeH:

- NPUHMMATh MOTHUBBI W apryMEHTBI IPYTHX JIOJEH MpHU
aHaJM3e Pe3yIbTaTOB AEATEIbHOCTH;

- MpU3HABaTh CBOE IPAaBO W MpaBO APYTUX IOJeH Ha
OINNOKH;

- pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHUpP C MO3UIHH
JPYTOTO YeIOBeKa

(GyHKIMU, OrpaHUYCHHOCTD (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
(hyaKIMH, HanOoIbIIIee W HANMEHBIIIee 3HAYeHNST (PYHKIIMHA Ha IMPOMEXKYTKE;
yMETh MPOBOJIUTH UCCIIEIOBAHNE (PYHKIIHH;

- yYMeThb HCHOJB30BAaTh CBOMCTBa M Tpaduku QGyHKOWI [UId  pereHus
ypaBHEHHWH, HEpPaBeHCTB W 3aJad C [apaMeTpaMu; u300pakaTh Ha
KOOPAWHATHOW TJIOCKOCTH MHOKECTBa pEICHHH YpaBHEHHH, HEPaBEHCTB U
UX CUCTEM

OK 05.
OcymiecTBIATh
YCTHYIO U
MTUCHMEHHYIO
KOMMYHHUKAIIMIO Ha
rocyJapCTBEHHOM
s3pIKe Poccriickoi
®denepanyy ¢ y4eToM
ocobeHHocTel
COLIMAIBLHOrO U
KYJIBTYpHOTO
KOHTEKCTA;

B o0macTi 3cTeTHUECKOro BOCIUTAHUS:

- 3CTETHYECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETHUKY
ObITa, HAyYHOIO M TEXHHYECKOTrO0 TBOPYECTBA, CIIOPTa,
TpyZAa ¥ 0OLIECTBEHHBIX OTHOIICHUI;

- crocoOHOCTh BOCTIPUHUMATh Pa3JIn4HbIC BU/IBI HCKYCCTBA,
TpaJAuLMd ¥ TBOPYECTBO CBOErO0 MW JAPYTUX HapOJOB,
OLIYIIATh SMOLMOHAIBHOE BO3CHCTBUE HCKYCCTBA,

- yOSXKIEHHOCTh B 3HAYMMOCTH IS JIMYHOCTH M OOIIECTBa
OTE€YECTBEHHOTO M MHPOBOTO HCKYCCTBa, STHHUYECKUX
KYJIBTYPHBIX TPaJUuLMi U HAPOJAHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIP@KECHHIO B Pa3HBIX BHIAX
HCKYCCTBa, CTPEMJICHHE MPOSBISATh KadecTBa TBOPUECKOM
JIMYHOCTH;

OBnageHne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JNIEVUCTBUSIMHU:

a) obmieHwMe:

- OCYIIECTBIISITh KOMMYHHUKAITUH BO BCeX cepax KU3HU;

- pacrio3HaBaTh HeBepOambHBIE CpEACTBAa  OOIIEHUS,

MOHUMATh 3HAueHHWE COIMAIbHBIX 3HAKOB, PACIIO3HABAThH
NPEANOCBUIKA  KOH(IUKTHBIX ~CHTYallMd M CMATYaTh
KOH(JIUKTHI;

- pa3BepHYTO W JIOTHYHO H3JaraTth CBOIO TOYKY 3pEHUS C
WCTIOJIb30BaHHUEM SI3BIKOBBIX CPEJICTB

- yYMeThb OIEpUpOBATH IOHATHAMH: CpelHee apu(pMeTHUecKoe, MeauaHa,
HauOoJblllee W HAMMEHBILCE 3HAYCHUS, pa3Max, TUCIEPCHUs, CTaHIApTHOE
OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETHPOBATH
nH(pOpMAIMIO, TPEACTaBIEHHYI0 B Ta0NMIaX, HA AWarpaMmMax, rpadmukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANBbHBIX IPOLIECCOB W SIBICHUI; MPENCTaBISATH
WHPOPMALIMIO C TOMOINBI0  TalmuI W  JUarpaMM; HCCIeIOBaTh
CTaTHCTHYECKUE [aHHBIE, B TOM 4YHCJIE C TNPUMEHEHHEM TpadruecKux
METOOB U AJIEKTPOHHBIX CPEJICTB;

- YMCTb ONICPUPOBATH NOHATUAMU: TOYKA, ITpAMas, MI0OCKOCTh, IIPOCTPAHCTBO,
IBYTPAaHHBIH ~ YTOJN, CKpEIIMBAIOIIMECS MpsSMble, MapayiedIbHOCTh |
NEePIEeHANKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, YTOJl MEXIy MPSIMBIMH, yTOJ
MEXJy TPSMOU M TUIOCKOCTBIO, YIOJ MEXKJIY IUIOCKOCTSMH, PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACcCTOSHHE MEXIy MNpPSMBIMH, PACCTOSHHE MEXIy
TUTOCKOCTSIMH;

- YMETh HCHOJB30BaTh MpPU PEIICHUH 3a/1a4 U3y4YCHHBbIE (PAKThI U TEOPEMBI
IUTAHUMETPHN; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUPa

OK 06. ITposiBasTSH
rpaxIaHCKO-
MAaTPHOTHICCKYIO
MO3ULIMIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE
IOBEJCHHE HAa OCHOBE
TPaUIIUOHHBIX
00IIIeUYETOBEUECKUX
IICHHOCTEH, B TOM
YHCJIE C YYETOM

- OCO3HaHHE OOYYaIOLUIMMHUCS POCCHHMCKON T'pakIaHCKOH
HICHTUYHOCTH;

- IIeJICHANPABIICHHOE pA3BUTHE BHYTPCHHEU TO3UITUU
JIMYHOCTU HA OCHOBE AYXOBHO-HPABCTBEHHBIX LEHHOCTEU
HaponoB Poccuiickoii ®enepauuu, HCTOPUUECKUX U
HallHOHATBHO-KYIBTYPHBIX ~ TpaaWIui, (QopMUpOBaHHE
CHUCTEMBI 3HAYMMBIX IICHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AHTUKOPPYIIMOHHOTO MHUPOBO33PEHUS, TMPABOCO3HAHUS,
AKOJIOTHIECKON KYJIBTYPBI, CIIOCOOHOCTH CTaBUThH LEIH U
CTPOUTH KU3HCHHBIE TUIAHEI;

B uvactu rpaxaaHCKOro BOCIHUTAHUS:

- YMEThb OIEPUPOBATH MOHATUSMU: NPAMOYTOJNbHAS CUCTEMa KOOpIUHAT,
KOOPAMHATHI ~ TOYKH, BEKTOP, KOOPAUHATHI  BEKTOpa,  CKAISIPHOE
MPOU3BEACHHUE, YI'OoJl MCEXKIAY BEKTOpaMu, CymMMa BEKTOPOB, IPOHU3BECACHHC
BEKTOpa Ha YHCJIO; HAXOJHUThH C MIOMOIIBI0 U3YYEHHBIX OPMYI KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSHHUE MEKIY JBYMS TOUKAMU;

-yMeTh BBIOMPATh MOIXOAAIINN HM3YYCHHBI METOHA Ui pelIeHUs 3aJadqd,
pacro3HaBaTh MaTeMaTHUecKHe (aKThl W MaTreMaTH4ecKhe MOJEeNd B
MIPUPOJHBIX U OOIIECTBCHHBIX SBICHUSIX, B MCKYCCTBE; YMEHHUE MPUBOIUTH
NpUMEpPbl  MaTeMaTHYECKUX  OTKPBITUH  pOCCHMCKOW W MHUPOBOM
MaTeMaTUYeCKOW HayKH.

- YMETh ONEPUPOBAThH MOHATHUSIMU: CIYYaHBIN OMBIT U CIy4YailHOE COOBITHE,




FapMOHHSaHI/IH
MEKHAIUOHATBHBIX H
MC)Kp CIIMT'NO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaHIapThl
AHTUKOPPYILIHOHHOI'O
ITOBEJICHMUSI;

- OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX TpaB |
00s13aHHOCTEH, YBa)KEHIE 3aKOHA U TPABOIIOPSIKA;

- MPUHSATHE TPaAUIIMOHHBIX HallMOHAJIbHBIX,
00IIIeYeTI0BeYeCKIX TYMAaHUCTHYECKUX U IEMOKPATHIECKAX
IICHHOCTEI;

- TOTOBHOCTH IMPOTHUBOCTOSITH HACOJIOTHU IKCTPEMHU3MA,
HalMOHAIM3Ma,  KCeHO(OOWH,  JAMCKPUMHUHAIIMH IO
COLIMATBbHBIM, PEIUTHO3HBIM, DPACOBBIM, HAI[MOHAIBHBIM
MpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTH B
WHTEpecax TPakJAaHCKOro OOIIeCTBa, YyYacTBOBATH B
CaMOYTIpaBJIeHUH B 00IIe00pa30BaTELHOW OpraHU3aHN U
JIETCKO-IOHOIIECKUX OpTaHU3aINIX;

-  yMEHHE  B3aUMOJIEHCTBOBATh C  COIHAIHHBIMHU
WHCTUTYTAMH B COOTBETCTBHH C WX (YHKIUSIMH U
Ha3HAUYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOM M  BOJOHTEPCKOMU
NEeSITebHOCTH;

MATPUOTHYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTh poccuiickoi rpakIaHCKOU
WICHTUYHOCTH, IAaTPUOTH3MA, YBOXKEHHUS K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Tmepen PomwHoi, ropmoctu 3a
CBOM Kpaii, cBOI0 PoMHy, CBOM SI3bIK U KYJIBTYPY, IPOIIIOE
Y HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoia Poccuu;

- IIEHHOCTHOE OTHOIIIEHNE K TOCYIapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY W TPUPOTHOMY HACIEAUIO, TaMSTHUKAM,
TpaauuusM HapoJoB Poccum, noctmxeHusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPY/IE;

- wjaeliHas YOEXICHHOCTh, TOTOBHOCTH K CIIYXXCHHIO H
3amute OTedecTBa, OTBETCTBEHHOCTH 32 €TI0 CyIb0y;
OCBOCHHBIC OOYYAIONIMMHUCS MEXKIPEIMETHBIC TOHATUS U
VHHBEpPCAJIbHBIE  y4eOHble JEHCTBUS  (pETyJsTHUBHbIC,
IT03HaBaTENbHBIC, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTh WX HCITOJIb30BAaHUS B TI03HABATEIHHOW M
COIIMAJIbHON TPaKTUKE, TOTOBHOCTh K CaMOCTOSTEILHOMY
IJITAHUPOBAHUIO M OCYIIICCTBIICHUIO YISOHOU NEeITeTLHOCTH,

OpTraHHU3aIiN y4eOHOr0 COTPYIHUYECTBA c
MEeIarornieckiMi  pabOTHUKAMH W CBEPCTHHUKAMH, K
YYacTHIO B MTOCTPOEHUU WHAWBUAYATBEHON

00pa3oBaTeIbHON TPACKTOPUY;
- OBIQJCHHC HABBIKAMH  Y4COHO-HCCIIEAOBATEIBCKOM,
MPOCKTHOM U COIMATBHOM ACATEIbHOCTH

BEPOATHOCTh CIYYalHOTO COOBITHS; YMETh BBIYHCIATH BEPOSTHOCTH C
WCTIONIF30BaHUEM T'pa)MIECKUX METOJOB; MPUMEHATH ()OPMYITBI CIOKECHHUS U
YMHOKEHHS BEPOSATHOCTEH, KOMOHMHATOpHbIE (akTel U (HOpMydBl TpHU
pelIeHny 3a7a4; OLEHUBATh BEPOATHOCTH PEANBbHBIX COOBITHH; 3HAKOMCTBO
CO CIy4JailHBIMH BEIHMYMHAMH, YMEHHE NPUBOAUTH MPHUMEPHI IMPOSBICHUS
3aKOHa OOJBIINX YUCEN B IPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSIX




OK 07.
CopeiicTBOBaTH
COXPaHEHUIO
OKpY>Karollen cpelibl,
pecypcocOepexeHuIo,
NPUMEHSITh 3HaHUS 00
W3MCHEHUH KJIMMAaTa,
MIPUHIATIBI
OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO
JEeHCTBOBATh B
YpEe3BbIYANHbIX
CUTYaIMSIX;

- He TpUHAMATh JEWCTBHA, TPHUHOCAIINE  BpEN
OKpY’KaroLlel cpee;

- YMETh MPOTHO3UPOBATH HEOJIarONPHUSTHBIC
IKOJIOTHYECKUE MTOCIIEICTBHS MIpe AMPHHAMAEMBIX
JIEUCTBUM, IpEOTBpAIaTh UX;

- pacCIIUPUTh OMNBIT  JIEATEILHOCTH  DKOJOTHUYECKOU
HaIpaBJICHHOCTH;

- pa3pabaTeiBaTh IUTaH pEIICHHS MPOOJIEMBI C YYETOM
aHaM3a MMEIOIIUXCS MaTepHalbHBIX M HEMaTePHATbHBIX
pecypcos;

- OCYIIECTBIATH IICNICHANPABICHHBIA TMOMCK MepeHoca
CPEeICTB M CHIOCOOOB JEHCTBHSA B TNPOQPECCHOHATBHYIO
cpeny;

- yYMeTh TMEPCHOCHUTh 3HAHWS B [O3HABATCIBHYIO W
MPAKTUIECKYI0 00JaCTH XKU3HECSITEIHHOCTH;

- npeajiaratb HOBBIC NPOCKTHI, OLICHUBATL UJACH C IMO3UIIHNU
HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘ICCKOﬁ 3HAYHUMOCTH,

- JIaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPECKTUBBI
B JICATENILHOCTh, OICHHBATH COOTBETCTBUE PE3YJIHTATOB
HEeJISIM

- yMeThb ONEpPHpOBATh MOHATHAMH: (QYHKIMSA, HempepbIBHAS (QyHKIuA,
MPOM3BOHASA, MEpBOOOpA3Hast, ONPENeICHHBIII MHTETPAl; YMETh HAaXOIWTh
MPOU3BOJHEIE 3JIEMEHTAPHBIX (YHKILHUH, UCTIONb3Ys CIIPaBOYHbIE MaTEPHAJIbI;
UCCIIEe0BaTh B MPOCTEHINX CIydasxX (pyHKIMH HA MOHOTOHHOCTBH, HAXOIWUTh
HauOOJbIINE W HAWMEHBIINE 3HadYeHWS (QYHKIHUHA; CTPOUTH TpaduKu
MHOTOWJICHOB C HCIOJIb30BAHUEM ammaparta MaTeMaTH4ecKOTo aHalIn3a;
OPUMEHITH TPOM3BOAHYIO MpH pEHICHUH 3afad Ha JBW)KEHHUE, pellarh
MPAaKTHKO-OPHEHTHPOBAHHBIE 3aadd Ha HAanOONbIINE ¥ HAMMCHBIINE
3HAYEHUS], HA HAXOXKJCHUE MTyTH, CKOPOCTU M YCKOPEHHUSI,;

- YMeTb OIEpUPOBaTh MOHATUSAMH: ABWKCHHE B TPOCTPAHCTBE, MOJOOHBIE
¢Gurypsl B  TPOCTPAHCTBE; HCIOJH30BaTh  OTHONICHHE  IUIONIAJCH
MTOBEPXHOCTEH 1 00BEMOB MOIOOHBIX (GUTYp TIPU PEIICHUH 33]1aY;

- YMETh BBIYHCIIATH T'€OMETPUYECKHE BEIWYHUHBI (JUIMHA, YToJl, IUIOIAlb,
00BeM, TIIOMIA Th TOBEPXHOCTH ), UCIIONB3YS H3YUeHHBIE OPMYITBI 1 METOIBI

IIK 1.5 Beibupars
pacdeTsI mapaMeTpoB
MEXaHUIECKOMN
00paboTku
HM3rOTOBJICHMS
JeTajiell MaIlnH, B
T.9. C IPUMEHEHUEM
CHCTEM
aBTOMATU3UPOBAHHOT
0 TIPOEKTUPOBAHUS

- BBITTIOJIHATH pacyeThl napamMeTpoB MEXaHUYECKOU
06pa60TKI/I HU3roTOBJICHUA ,Z[eTaJ'IefI MamuH, B T.4. C
IMIPUMCHCHUEM CHUCTEM ABTOMATU3UPOBAHHOT'O

IIPOCKTUPOBAHUA

- METOJMKM pacyeTa MEKIEPEXOJHBIX M MEXKOIEPAlIHOHHBIX pa3MepoB,
MIPUITYCKOB W JIOIYCKOB, CIIOCOOBI (opMooOpa3oBaHus mpu 00paboTke
Jerajell pe3aHWeM W C MPUMEHEHHWEM aJIMTHBHBIX METOJIOB, METOJIWKa
pacueTa peKMMOB pe3aHUsl 1 HOPM BPEMEHH Ha OMepalui MeTauIopekKyien
00paboTku

K 2.1

- UCIIOJIb30BATh CIIPABOYHYH0, HCXOAHYIO

- MOpAAOK pa3pabOTKM YHPABISAIOMIMX IPOrpaMM  BpYUYHYIO IS

PazpabatbiBath TEXHOJIOTHYECKYIO 1 KOHCTPYKTOPCKYIO JOKYMEHTALNIO METAJUIOPEKYIIUX CTAHKOB W AJJINTUBHBIX YCTAHOBOK, HA3HAUYCHUE
BPYUHYIO TIpH HAMCAHIN YIPABJITIOMNX TIPOTPAMM, SAIOIHATE YCJIOBHBIX 3HAaKOB Ha TMaHENM YNpPaBJIEHUS CTaHKA, KOJAbI M INpaBUIa
YIPaBJISIONIHE q)OpMBI COMMPOBOAUTCIIbHOU JOKYMCHTAIUH, YTEHHs IPOrpaMM

HPOrPaMMBI JUIs pacCUUTBIBATb TPACKTOPUIO U OKBUJAUCTAHTHI

TEXHOJOTUYECKOTrO HUHCTPYMCHTOB, UX UCXOJHBIC TOYKHU, KOHTYPhI ACTAaIN

o0opyToBaHUs

TIK 5.2 - OICHHUBATh HAJIUYHUEC U HOTpe6HOCTB B MaTCpUaJIbHbIX

COHpOBO)KI[aTB pecypcax ajid obecrieyeHust MNpOU3BOJACTBCHHBIX 3a/1a4,

HOATOTOBKY (l)OpMI/IpOBaTB pa60qne 3aaHrd U UHCTPYKIIUA K HUM B

(I)I/IHaHCOBBIX COOTBECTCTBUMU C ITPOU3BOJACTBECHHBIMU 3aJla4yaMU,

pacCUHTHIBATh DHEPreTUdecKre, HHOPMAIOHHBIE U




JOKyMEHTOB TIO
IPOU3BOJCTBY U
peanuzanuu
HPOIYKIHH
MAaIIHHOCTPOUTEIEHOT
0 IIPOU3BO/ICTBA,
MaTepHaJbHOTEXHUYE
CKOMy 00ecredeHunIo
JeSITeTbHOCTH
HoApa3IeNeHUs

MaTCPpUAIBHOTCXHUYICCKUC PCCYPChI B COOTBETCTBHUU C
MMPOU3BOJACTBCHHBIMHU 3ala4aM1




JIMYHOCTHBIE Pe3yJIbTaThl Kon
peanu3anu NPOrpaMMsbl BOCIIHTAHHS JIMYHOCTHBIX
(Oeckpunmoput) pe3yabTaToB
peajauM3anuu
NMPOrpamMMel
BOCIIUTAHMSA
Oco3Haromuii ce0s TpakJaHMHOM ¥ 3aIIUTHIKOM BEJIMKOW CTPaHBI JP 1
TIpossistomuii AKTHBHYO FPAKIAHCKYIO MO3UITHIO, JIEMOHCTPUPYIOIIHN
MIPUBEPKEHHOCTh NPUHIUIAM YE€CTHOCTH, MOPAJOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKHU
AaKTHUBHBIM M yYacTBYIOIIMN B CTYJEHYECKOM M TEPPUTOPUATIBHOM CaMOYIpaBIE€HUH, B JIP 2
TOM 4YHCIIE Ha YCIOBUSX TO0OpPOBOJBYECTBA, MPOAYKTUBHO B3aMMOIECHCTBYIONINA U
YYaCTBYIOIINHN B IEATEIHHOCTH OOIECTBEHHBIX OPraHU3alni
Cobroparomuyii HOpMbI TIPaBOIOPSIKA, CIEIYIONINA UaeanaM rpakJIaHCKOro oOLIecTsa,
obecriedeHus1 0€30MACHOCTH, MpaB U cBoOoA rpaxaaH Poccun. JIosSbHBIN K yCTaHOBKaM
U TPOSABICHUAM MpEINCTaBUTENEH CyOKynbTyp, OTIMYAOLIMA HX OT TIpyHm ¢ JIP 3
JECTPYKTUBHBIM M JICBUAHTHBIM MOBEACHUEM. JIEMOHCTPHUPYIOIIUI HENpUATHE U
MIpeTyNPEXTAI0IINH COIIMATHHO ONACHOE MOBEJIEHNE OKPYKAIOIINX
IIposiBisitonMii M JEMOHCTPHUPYIOLIMM yBa)KCHUE K JIIOASIM TpyZa, OCO3HAFOLIUM
LIEHHOCTh COOCTBEeHHOro Tpynaa. Crpemsammiicss K (QOPMHUPOBaHHMIO B CETEBOW cpexe JP 4
JUYHOCTHO M MPO(ECCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(POBOTO ClIea
JleMOHCTpUpYIOIIUI IIPUBEPKEHHOCTh K POAHON KYJIBTYype, UCTOPUUYECKON IaMSITH Ha
ocHOBe JIoOBH K PojauHe, ponHOMY Hapoay, MajOod POAWHE, MPUHATHIO TPAJAUIHOHHBIX JP S
LIEHHOCTE MHOMOHALIMOHAIBHOT0 Hapoaa Poccun
[IposiBnsitonuii yBask€HUE K JIOJSM CTaplLIEro MOKOJEHHS U FOTOBHOCTh K yYacTHIO B JIP 6
COLIMAJIHLHON MOJIEPIKKE U BOJIOHTEPCKUX ABMIKEHUSIX
Oco3Haromui TPUOPUTETHYIO IEHHOCTh TMYHOCTH YEJIOBEKA; yBAXKAIOIIUI COOCTBEHHYIO
U 4YyXYyI0 VHUKAIBHOCTh B pa3IUYHBIX CHTyalusX, BO BceX QopMmMax W BUAAX JP 7
JIEATEIBbHOCTH.
[IposiBnsitonMii ¥ JAEMOHCTPUPYIOLIUMN YBAXKEHHE K MPEICTABUTEISIM Pa3IHYHbIX
STHOKYJIbTYPHBIX, COLMAIBHBIX, KOH(PECCHOHANBHBIX U MHBIX Tpynn. CONMpHYacTHBIA K JIP 8
COXPAHEHUIO, NPEYMHOXEHUIO U TPAHCISUUU KYJIbTYPHBIX TpaJAuLMA U IEHHOCTEH
MHOTOHALIMOHAJIBHOT'O POCCUKCKOT0 rOCYJapcTBa
CoOmoaromuii ¥ TpOTAraHAUPYIONIUI TMpaBWia 370pOBOr0 M Oe3omacHoro ooOpasa
JKU3HH, CIIOPTA; MPENYPExAAI0NINN OO0 MPEOA0JICBAIOIINN 3aBUCIMOCTH OT aJIKOTOJIs,
Ta0aKa, IICHXOAaKTUBHBIX  BEIIECTB, a3apTHBIX wurp W T.J0. CoOXpaHSIOUINMA JP9
MICUXOJIOTUYECKYI0 YCTOMYMBOCTH B CHUTYaTUBHO CIOXHBIX WJIH CTPEMUTEIBHO
MEHSIONINXCS CUTYaIMsIX
3a00TsMIUICS O 3alIUTEe OKPYKAIOIICH Cpe/ibl, COOCTBEHHOW U 4yXOl 0e30MacHOCTH, B JIP 10
TOM YHCIIe IIUPPOBOH
[IposBnsitonuii  yBakKeHHEe K OICTETHUECKHM IIEHHOCTSIM, OOJaJalomuii  OCHOBaMHU JIP 11
3CTETHYECKOMN KyNbTYPHI
IIpunumaromuii ceMeiiHble LIEHHOCTH, TOTOBBIA K CO3/IaHUI0 CEMbU W BOCIIUTAHUIO JETEMH;
JEMOHCTPUPYIOIIMH HENpUATHE HACWIMA B CEMbE, yXoJa OT pPOAMTEIHCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHWH CO CBOMMH JEThbMH H WX (PHHAHCOBOTO JIP 12
coJlep>KaHus
CosHarommii IEHHOCTh YeCTHOTO TPy/ia B )KM3HH YeJIOBeKa, CEMbH, Hapoja, o0IIecTBa u JIP13

rocynapcra. I[lposBisiomuii yBakeHHE K TpyAy, JIOASIM TpyAa, OTBETCTBEHHOE
norpebiieHre 1 OepeKHOE OTHOIICHHE K pe3ylbTaTaM CBOETO Tpylla M JIDYTHX JIHOJICH,
MPOLUIBIX MMOKOJEHUH. BpIpaxkaroliuii >KeJaHuWe ydacTBOBATh B PA3IMYHBIX BHAAX
JIOCTYIIHOTO TIO BO3pacTy Tpyla, TPYyAOBOH aesTenbHOCTH. [IposBisiomuil mHTEpEC K
pasHBIM TIpodhecChsiM.




2. CTPYKTYPA U COJAEPKAHHUE YUYEBHOM JUCHUITIIMHBI
2.1. O6beM yueOHOM TUCIUNJIMHBI U BUbI Y4e0HOi#i padoThI

Bup yyeOHo# padoThI Oo6bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMmbl JMcHUILIMEBL | 340
B T.4.

OcHoBHOe cojiep:KaHne 188
BT. 4..

TEOpPETUYECKOE 00yUeHUe 122
MPAKTUYECKUE 3aHATUS 66
IIpodeccuonanbHO-OPUEHTUPOBAHHOE CO/IEP:KAHUE 126
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

TEOPETUUIECKOE 00yUeHUE 82
MPAKTUYECKUAE 3aHITUA 44
Kouncynabranumn 20
IIpome:xkyTouHasi aTTecTanus (9K3amer) 6




2.2. TemaTu4ecKHuil IJIaH U coJiepPKaHue Y4eOHOH TucuMIUIMHbI___MaTtemMaTnka
HaumeHoBaHue Conep:xanue yueOHOTro MaTepuaJia (OCHOBHOE U NMPO(ecCHOHATBHO-OPUEHTHPOBaHHOe), | O0beMm | DopmMupyemble
pa3/iesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKHe padoThl, CAMOCTONATEIbLHASA padoTa 00y4yarommxcs, YacoB | KOMIIETEHIIUH
HHIHBHIYAJbHbII MPOEKT
1 2 3 4

Paznen 1. 18 OK 01,
IToBTOpEeHune Kypca OK 02,
MATeMATHKH OCHOBHOI OK 03,
LIKOJIBI OK 04,
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia OK 05
enp n 3amaun bazoBbie 3HaHMS M YMEHUS TI0 MAaTEMaTHKE B IPOPECCHOHATIHHOMN U B TIOBCETHEBHON 2 ’
MaTE€MaTUuKH IIpU JACATCIIbHOCTH. OK 06’
CHEHAILHOCTH OK 07
Tema 1.2 Conep:xxanue yueOHOro MaTepuaJia
Yucna u BBIYUCIICHUS. JleiicTBHS HAl TOJOKUTEIBHBIMU M OTPUIIATEIbHBIMH YHCIIaMU, OOBIKHOBEHHBIMU U 2 LK 1.5
BeIpaxxenus u JeCATUIHBIMH ApoOsSMU. JIeHCTBUS CO CTEEHAMH, (POPMYJIIBI COKPAIIEHHOTO YMHOKECHHUS. 1K 2.1
npeoOpa3oBaHus
Tema 1.3. Copepxanue y4eOHOro MmarepuaJia
I'eomerpus Ha Bugp! minockux ¢uryp u ux miomass. [IpakTHKo-opueHTHpOBaHHBIE 337]auH B Kypce 2
IIJIOCKOCTH TreOMETPHH Ha MIIOCKOCTH
Tema 1.4 Conep:xxanue yueOHOIro MaTepuaJia
IIponieHTHBIE [TpocThie MpOIEHTHI, pa3Hble CIOCOOBI MX BbIUUCIEHUS. CII0KHBIE TPOLEHTHI 2
BBIYHCIICHHS

[Ipaktuueckoe 3anstue. [IpocTeie MPOIEHTHI, pa3HbIe CIIOCOOBI MX BhIYKCIIeHUs. CII0XKHBIC 2

IPOLICHTHI
Tema 1.5 Copepxxanue y4eOHOro MmarepuaJia
VYpaBHenus u Jluneiinble, KBagpaTHbIE, APOOHO-IMHENHBIE yPaBHEHUS U HEPABEHCTBA 2
HEpaBEHCTBA

[TpakTuyeckoe 3ansrue. JInnelinsle, KBaapaTHbIe, APOOHO-TUHEHHBIEC YPaBHEHHS U 2

HEPAaBEHCTBA
Tema 1.6 Copepxanue y4eOHOro MmarepuaJia
Cuctemsl ypaBHeHH 1 | CriocoOBI pelieHns CHCTEM JIMHEWHBIX ypaBHEeHUNH. CUCTEMbl HETMHEHHBIX YpaBHEHUI. 2

HEPABEHCTB

CucreMbl HEpaBEHCTB




Tema 1.7 Conep:xanue yueOHOTro MaTepHaJia
Bxo1HOM KOHTPOJIb BxonHoil koHTposb. Beruucnenus u npeoOpa3zoBaHus. Y paBHEHHS U HEpaBeHCTBA. [ eomeTpus 2

HAa IJIOCKOCTHU
Pazgen 2. 26 OK 01,
CTtenenu U KOPHU. OK 02,
Crenennasi pyHKIMsA OK 03,
Tema 2.1 Conep:xanue yueOHOTro MaTepuaJia OK 04,
Crenennas pynkuus, ee | ITonsTie KOpHs N-0ii CTENEHHN U3 AeHCTBUTENBHOTO uncia. DyHKiuKu y = VX HX cBoicTBA U 2 OK 05,
CBOMCTBA rpa¢uku. CBOHCTBA KOpHS N-0i CTENEHU OK 07
Tema 2.2 Conep:xanue yueOHOTro MaTepuaJia
[Ipeobpa3zoBanue [TpeoOpa3zoBaHue UppaOHATBHBIX BEIPAKEHUI 2
BbIpaXeHUH ¢ KopHsaMHu | [Ipaktuueckoe 3ansitue. [IpeoOpa3zoBanue nppalmoHaIbHBIX BhIPAKEHUN 2 K 1.5
N-0i1 cTeneHu [IK 2.1
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia
CBoiicTBa cTeneHu ¢ [TonsiTrie cTeneHu ¢ JII0ObIM paloHaTbHBIM MoKa3aTeneM. CTeneHHble QYyHKINH, UX 2
palOHAJIbHBIM U CBOIicTBa U rpaduKu
JICWCTBUTEILHBIM [TpakTrueckoe 3anstue. [loHsTHe cTenenu ¢ J0bIM palluOHATBHBIM MToKazaTeneM. CTerneHHbIe 2
MTOKa3aTeIsIMU (GYHKIMHU, UX CBOMCTBA U rpaduKu
Tema 2.4 Conep:xxanue yueOHOro MaTepuaJia
PaBHOCUIIBHOCTB PaBHOCWIIBHOCTB ypaBHEHMI 1 HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI 2
ypaBHEHUH U PaBHOCHJIbHBIX NIEPEX0/IaX B YPABHEHUSIX U HEPABEHCTBAX
HepaseHcTs. Obume OOG1Ke METOIBI PEIEHHS yPABHEHHUM: IEPEXO]] OT PABEHCTBA (YHKIUH K PABEHCTBY 2
METO/IbI pCLICHIA apryMEHTOB JIJIi MOHOTOHHBIX (DYHKIIMI, METO Pa3JIOKEH s HA MHOXKHUTENH

OO61re MeToIbl pellieHus] ypaBHEHUI: METO/] BBEJICHHSI HOBOI NepeMEeHHOMN, (YHKIIMOHATIbHO- 2

rpadu4yecKkuid MeTot
Tema 2.5 Conep:xxanue yueOHOro MaTepuaJia
Pemenne PaBHOCHIIBHOCTE MPpPALIMOHATBHBIX YPABHEHUM U METObI X PEIICHUN 2
UppaloOHaIbHBIX
YPaBHEHUH U [IpakTnueckoe 3aHsaTHe. Penenne nppalroHanbHbIX YPaBHEHUI 2
HCPAaBCHCTB Mertozpb! pelIeHHs UppalMOHAIbHBIX HEPABEHCTB 2

[TpakTiueckoe 3ansTue. Penienne uppanroHanbHbIX HEPABEHCTB 2
Tema 2.6 Conep:xxaHue yueOHOIro MaTepuaJia
CreneHu U KOpHHU. [IpakTuueckas pabora «Ctenenu u kopHu. CTeneHHas QyHKIUI» 2

Crenennas QyHKIUSA




Pazgen 3. 20 OK 01,
INoka3aTeanLHas OK 02,
GyHKIHA OK 03,
Tema 3.1 Conep:xanue yueOHOTro MaTepuaJia OK 04,
ITokazarenbHas CreneHb ¢ IPOU3BOJIBHBIM AEHCTBUTEIBHBIM NTOKa3aTeneM. OnpeeneHue noKa3aTelbHOMN 2 OK 05,
¢byHKIUs, ee CBOICTBA ¢byHKIIMH, ee CBOWCTBA U IpaduK. OK 07
Tema 3.2 Conep:xanue yueOHOTro MaTepuaJia
Pemenue Pemienue noka3aTenbHbIX ypaBHEHUN METOJIOM ypaBHUBAHHUS IOKa3aTeIIeH, 2
[10Ka3aTeIbHBIX (GyHKIMOHATBHO-TPAPUUECKIM METOAOM. K 1.5
ypaBHEHUH U [IK 2.1
HEPaBCHCTB Pemienue noka3aTenbHbIX YpaBHEHHI METOJIOM BBE/IEHUSI HOBOM ITepeMEHHOM 2

Pemenne mokaszarenbHBIX ypaBHEHUH (PYHKIIMOHATBHO-TPA(QUIECKIM METOIOM 2

[TpakTudeckoe 3ansTue. Penienne noka3arenbHbIX YPaBHEHUH pa3IMUHBIMU METOIaMHU 2

Pemenne nokasarenbHBIX HEPABEHCTB 2

[TpakTuyeckoe 3ansTue. Pemenne mokazarelbHbIX HEPABEHCTB 2
Tema 3.3 Conep:xxanue yueOHOro MaTepuaJia
Cuctemsl Pemenune cucteM nokasarenbHBIX YpaBHEHUH 2
MOKa3aTeIbHBIX ITpakTryeckoe 3aHsTre. Penienne cucreM nmokasaTesbHbIX YpaBHEHUI. 2
ypaBHEHU [Ipaktuueckas padota «IlokazarenpHas QyHKIIIN) 2
Paznea 4. 28 OK 01,
Jlorapu¢gmeol. OK 02,
Jlorapudmuueckasn OK 03,
bynruus OK 04
Tema 4.1 Conep:xxaHue yueOHOIro MaTepuaJia ’
Jlorapudm yucna. Jlorapudm yucna. JlecAITHYHBIN 1 HATYPATBHBIN JIOTAPUPMBI, YUCIIO € 2 OK 05,
JlecaTU4HBINA U [TpakTueckoe 3austue. Jlorapudm uncna. JlecaTHUHBINA U HATYpaJIbHBIN JorapudMbI, YUCIIO € 2 OK 07
HATypaJbHbIN
JorapuMbl, YUCIIO € K 1.2
Tewma 4.2 Copepxanue y4eOHOro MmarepuaJia
CoiictBa orapudmon. | CpoiicTBa norapugmos. Onepanus jorapuMupoBaHHsL. 2




[TpakTuaeckoe 3austue. CoiicTBa nmorapudmon. Onepanuu JorapuGMUPOBAHHUSL.

Tema 4.3 Conep:xanue yueOHOTro MaTepuaJia
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U €€ CBOMCTBA 2
¢byHKLUMs, ee CBOICTBA [TpakTuyeckoe 3anstue. Jlorapupmudeckas GyHKIUS U €€ CBOICTBA 2
Tema 4.4 Conep:xanue yueOHOTro MaTepuaJia
Pemenue [Tonsitue norapudmuyeckoro ypapHenus. Onepauus noreHurpoanus. OCHOBHbIE 2
JOrapuPpMUUECKUX METOBI pelieHus JorapumMuieckux ypasHeHui. Jlorapudmuyeckre HepaBeHCTBA
YpaBHEHUH U
HEPABEHCTB Jlorapugmuueckue HepaBeHCTBA 2
[IpakTyeckoe 3ansTre. MeTOIBI pelIeHus JIOTapu(PMUIECKUX YpaBHEHHI 2
[TpakTdeckoe 3ansaTre. MeTopl peieHus JJorapuMUIecKuXx HEPaBeHCTB 2
Tema 4.5 Conep:xxanue yueOHOTro MaTepuaJia
Cuctemsl ANTOPUTM PELICHUS CUCTEMBI ypaBHEHUHN. PaBHOCHIBHOCTE JIOrapu(MUYECKUX YpaBHEHUN U 2
JOTapuPMHYECKHX HEPABEHCTB
ypaBHEHUM [TpakTrdeckoe 3aHsATUE. ANTOPUTM PEIICHUSI CHCTEMbI YPaBHEHUH. 2
Tema 4.6 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/IepPKaAHMeE (COAEPKAHNE IPUKJIATHOTO MOAYJIs)
Jlorapudmsel B npupone | [Ipaktuueckoe 3anstue. [Ipumenenue norapudma. Jlorapupmuueckas Cupaib B 2
U TEXHHUKE npupoze. Ee maremaTnueckuecBoiicTBa
Tema 4.7 Conep:xxanue yueOHOro MaTepuaJia
Pemenue 3anay. [Tpaktuyeckas pabdota «Jlorapudmsl. Jlorapupmudeckas pyHKuus» 2
Jlorapugmsl.
Jlorapupmuueckas
byHKIMS
Paznea 5. 8 OK 01
KoMmuiekcHblIe yucia
Tema 5.1 Conep:xxanue yueOHOIro MaTepuaJia
KommnekcHble uncna [TonsTne KOMIUIEKCHOTO Yucia. CompshyKeHHbIE KOMILICKCHBIE YHCIIA, MOAYJb W apryMEHT 2
KOMIIJIEKCHOT'O YHCIIA.
@dopma  3amMcH  KOMIUIEKCHOrO  4Mcia  (reoMeTpuyeckas,  TPUTOHOMETpUYecKas, 2
anreOpandeckas). ApudMeTudecKre IeUCTBUSI ¢ KOMITJIEKCHBIMU
YHUCIAMU
[TpakTrueckoe 3ansTue. ApudMeTndeckue NeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIaMH 2




Tema 5.2 [Ipumenenue

Conep:xxaHnue yueOHOTro MaTepHaJia

KOMILUIEKCHBIX YHCEIl BellloniHEHNE pacyeToB € MOMOIIBK KOMIUIEKCHBIX uuces. [IlpuMmepsl HCnoOnb30BaHUS 2
KOMILJIEKCHBIX YHCE
Paspnen 6. 44 OK 01,
OcHoBBI OK 02,
TPUTOHOMETPHH. OK 03,
$pnr0H0MeTpnqec1¢ne OK 04,
YHKUIHMH

Tema 6.1 Conep:xanue yueOHOTro MaTepuaJia OK 05,
TpuroHomeTpuueckue Pamnannas mepa yria. Onpenencenue Sin, €0S,tg,ctg. 3aBucumMocth Mexay Sin, COS,tg,cty 2 OK 06,
byHKIIUU OJIHOTO WUTOTO Xe yria OK 07
MIPOU3BOJILHOTO yIJia,
yucna. Pannannas u
rpajlycHas Mepa yria K 1.5
Tema 6.2 Conep:xanue yueOHOIro MaTepuaJia K 2.1
OcHoBHbIE Tpuronomerpuueckue ToxzaecrBa. CHHYC, KOCUHYC, TAHI€HC U KOTAHIEHC YIJIOB O M - Ol 2
TPUTOHOMETPUYECKHE ®opMmyIibl IPUBEACHUS
TOXKJECTBA. IIpakTnueckoe 3ansatue. Tpuronomerpuyeckue TokAeCTBA. POPMYIIBI IPUBEICHHUS 2
PopMyJIbl TPUBEACHUS
Tema 6.3 Conep:xxanue yueOHOro MaTepuaJia
Cunyc, Kocunyc, CymMa 1 pa3HOCTb CHHYCOB U KOCHHYCOB. CHHYC M KOCUHYC ABOMHOrO yria. @opmyisl 2
TaHI€HC CYMMBI U MOJIOBUHHOTO yIJia. BelpakeHre TPUroHOMETPUUECKUX (QYHKIUI Yepe3 TaHT€HC MOJIOBUHHOTO
Pa3HOCTH ABYX YIJIOB apryMeHTa.
Cunyc u KocuHyc [TpeoOpa3zoBaHus CyMMbI TPUTOHOMETPUUECKUX (PYHKLINUNA MPOU3BENEHUE U POU3BEACHMUS B 2
JBOMHOTIO yIua. cymmy. IIpeoGpazoBaHus MPOCTEUIINX TPUTOHOMETPHUUECKUX BbIpAKEHUH
®opmysl otosuaHOro | [Ipaktudeckoe 3anarue. [Ipeobpa3zoBaHust IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUIN 2
yria
Tewma 6.4 Conep:xxanue yueOHOIro MaTepuaJia
@OyHKuuu, X CBOMCTBA. | OOMacTh ONpeAeNeHUs] W MHOXKECTBO 3HaueHMH (QyHkumid. YETHOCTH, HEYETHOCTD, 2

Croco05bI 3a1anust

nepuoandHOCTh QPyHKIHH. CriocoObl 3ananus QyHKIHI

byHKIUH
Tema 6.5 Conep:xxaHue yueOHOIro MaTepuaJia
Tpuronomerpuueckue O6unacTp omnpenenaeHus 1 MHOXECTBO 3HAYEHHUH TpuroHomeTpuyeckux (yHKiui. YETHOCTD,




(YHKIIUH, UX CBOMCTBA U | HEUETHOCTD, IEPUOAUYHOCTh TPUrOHOMEeTpUuecKuX GyHKIui. CBoiicTBa U rpa@uku GyHKIIHIA 2

rpaduKu y=C0S X, y=sin X, y=1tg X, y = ctg X.
[Tpaktuyeckoe 3anstre. CBoiicTBa U rpaduku QyHKIMHA Y = COS X, Y = Sin X, Y =tg X, y = ctg X 2

Tema 6.6 Conep:xanue yueOHOTro MaTepuaJia

ITpeoOpa3oBanue Cxarue u pacTshkeHre rpa)ukoB TPUTOHOMETPHUECKUX (YHKINH. 2

rpauKoB

TPUTOHOMETPUIECKUX [Tpaktuyeckoe 3anstue. [IpeobpazoBanue rpaukoB TPUTOHOMETPUIECKUX (DYHKIIUNA 2

byHKIMMA

Tema 6.7 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/IepPKaHMe (COAEPKAHNE TPUKJIATHOTO MOAYJIS)

Onucanue [TpakTuueckoe 3ansTue. Vcmnonbp3oBaHNe CBONCTB TPUTOHOMETPUUECKHUX (DYHKIIHI B 2

IIPOU3BOJICTBEHHBIX HpO(l)eCCI/IOHaJII)HI)IX 3aga4dax

IIPOLIECCOB C TOMOLIBIO

rpaduKoB QyHKITHI

Tema 6.8 Conep:xxanue yueOHOTro MaTepuaJia

ObpatHbie OO6patHbie TpuroHoMeTpuyeckue GyHkun. Mx cBoiicTBa u rpaduku 2

TPUTOHOMETPUUECKHE

byHKIIUU

Tema 6.9 Conep:xxanue yueOHOIro MaTepuaJia

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue 2

YpaBHEHHUS U TPUTOHOMETPUUECKUX YPaBHEHUI OCHOBHBIX THUIIOB.

HCpaBCeHCTRA ITpocreiimme TPUrOHOMETPUYECKUE HEPABEHCTBA 2
IIpakTHueckoe 3aHsaTHE. Pemenne npocTeNmx TPUrOHOMETPUYECKUX YPaBHEHUN 2
[TpakTrueckoe 3ansTHE. PelieHne TpUroHOMeTpUYECKIX HEPABEHCTB 2
IIpakTHueckoe 3aHsaTHE. Penienre TpUroHOMETpUYECKUX YPAaBHEHUN U HEPABEHCTB 2
pPa3IUYHBIMU METOJAMH.

Tema 6.10 Conep:xxaHue yueOHOIro MaTepuaJia

Cucremsl CucreMbl IPOCTENNINX TPUTOHOMETPUYECKUX YPABHEHUN 2

TPUTOHOMETPUUYECKUX [TpakTrueckoe 3ansaTHe. CUCTEMBI IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN 2

ypaBHEHHI

Tema 6.11 Coaep:xanue yueOHOIro MaTepHaJia

Pemenue 3anay. OcHOBHI | [IpeoOpa3oBaHne TPHUTOHOMETPUYECKHX — BBIPAXKEHHIA. PelleHHe TPUTOHOMETPUYECKHX 2

TPUTOHOMETPHUH. YpaBHEHU U HEPABEHCTB, B TOM YHUCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKITHIA.

Tpuronomerpuyeckue [TpakTtuyeckas padora «Tpuronomerpuyeckue QyHKIMI» 2

byHKIIUU




Pasnea 7. IlpousBognas 40
byukumnun, ee
NpUMeHeHue
Tema 7.1 Coaep:xxanue yueOHOro MaTepuaJia
IIOHHTHGHPOHBBOHHOﬁ- ()HpeﬂeﬂeHHeqHCHOBoﬁImwneﬂOBaTeHLHOCTHIlCHOCO6bIee3aﬂaHHﬂ.CBoﬁCTBaqMCHOBHX 2
®opmyIibl U IpaBUIIa nocnenoBarenbHocTell. [Ipenen dynkun Ha 6eckoneunoctu. [lpenen GpyHkunu B Touke.
muddepeHmpoBaHus
[Tpupamenue aprymenta. [Ipupamenne Gpynkuu. OnpenenaeHue Nporu3BOHON. AJITOPUTM 2
OTBICKaHUs IPOU3BOAHOMN
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia
[Ipou3BoHBIE CyMMBI, ®opmynsl auddepenuuponanus. [Ipasuna nuddepennupoBanus 2
pasHocTH npousBeneHus, | [Ipaktuyeckoe 3anstue. Dopmyssl auddepenuuponanus. [Ipasuna nuddepennupoBanus 2
4aCTHOTO
Tema 7.3 Copepxanue y4eOHOro MmarepuaJia
[IponsBoHbIe Omnpenenenue cioxxHoi pyHkuuu. [TponzBogHas TpPUroHOMETPUUECKUX (DYHKIUH. 2
TPUTOHOMETPUYECKUX [Tpon3BoHas cOXKHON (HYHKIUU
¢bynkuuii. IIponssoanas | Ipaktudeckoe 3austue. [Ipon3BoHas TpUroHOMeTprUYeckuX GyHKIwiA. [IpOn3BOIHAS CITOKHOM 2
CJI0KHOU (QYHKIIUU byHKINN
Tema 7.4 Conep:xxanue yueOHOro MaTepuaJia
ITonsaTue o [TonsiTve u cBOMCTBA HEMPEPHIBHON (PYHKITHH. 2
HENPEPBIBHOCTU ANTOpPUTM pELIEHUSTHEPABEHCTB METO/I0M UHTEPBAJIOB
¢bynkunu. Metoz
MHTEPBAJIOB
Tema 7.5 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/iepKaHMe (CoAepKaHNe MPUKJIATHOTO MOAYJIs)
I'eomerpuueckuii u ['eomeTpryeckuii CMBICI TPOU3BOJHON (QYHKIIUU — YTIIOBOM KO3(DPUIIMEHT KacaTelbHON K 2
¢bu3nveckuit CMbICI rpaduxy GyHKINU B TOUKe. Y paBHEHUE KacaTelbHON K TpaduKy QyHKIIUH.
MIPOU3BOTHOM
[TpakTrueckoe 3aHsATHE. YTIOBOH KO3 PUIIMEHT KacaTelbHON K 2
rpaduky GyHKIMU B TOUKE. YpaBHEHUE KacaTelbHOH K rpaduKy (yHKIIHH.
Tema 7.6 Conep:xxanue yueOHOIro MaTepuaJia
PuU3HYECKU CMBICIT Ouznyeckuil (MEXaHUYECKUI) CMBICI TPOU3BOHON — MTHOBEHHAsI CKOPOCTh B MOMEHT 2
MIPOU3BOIHOM B Bpemenu t: v =S’ (1)
poeCCHOHANBHBIX [TpakTrueckoe 3ansaTue. Ouznyuecknii (MEXaHUIECKUI) CMBICI TIPOU3BOTHON 2

3aJgadax

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07

K 1.5
K 2.1




Tema 7.7 Conep:xanue yueOHOTro MaTepHaJia
MOHOTOHHOCTh AnropuT™ uccienoBaHus (QYHKIMH U TIOCTPOCHUS ee rpaduka ¢ MOMOIIbIO TPOU3BOIHOM. 2
¢ynkuuu. Touku
SKCTpeMyMa HpaKTI/I‘ICCKE)e 3ansarue. McenenoBanne GyHKINMU U OCTpOEHUE ee rpaduka ¢ mOMOUIbI0 2
IPOU3BOTHOM.
[TpakTuyeckoe 3anstue. MccnenoBanue QyHKIUN U IOCTPOCHHE €€ rpaduKa ¢ MOMOIIBIO 2
MIPOU3BOAHOM.
Tema 7.8 Coaep:xanue yueOHOro MaTepuaJia
Hccnenopanue pynkuuit | [Ipakriueckas pabora «VccnemnoBanue pyHKIUH HA MOHOTOHHOCTD H TIOCTPOCHHE rpaguKoB» 2
¥ TIOCTPOCHUE TpauKOB
Tema 7.9 Haubonsiiee u | IIpodeccuoHaibHO-OpHEHTHPOBAHHOE COJlepPKaAHUeE (COAepPKaHUe TPUKJIATHOTO MOTYJISA)
HauMeHblIee 3HaYeHus | HaxoxaeHue HanOobIlero 1 HAaMMEHbBIIETo 3HaUeHU (QYHKIHUI, MOCTpoeHHEe TpaduKoB 2
byHKINN MHOTOYJICHOB C UCIIOJIb30BaHUEM allapaTa MaTeMaTHUECKOTo aHAIIN3a
[TpakTrueckoe 3ausTue. HaxoxxaeHne HanOoOIbIIEr0 U HAUMEHBIIET0 3HAaYeHU ! (DYHKIUH, 2
NOCTpOCHHE rPa)MKOB MHOTOWICHOB C MCIIOJIb30BAaHUEM allapaTa MaTeMaTHUECKOro aHAJIN3a
Tema 7.10 IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE CO/iepKaHMe (CoAepKaHNe MPUKJIATHOTO MOAYJIs)
Haxoxnenne [IpakTuyeckoe 3ansTue. Hanmenpiee n HanOoblee 3Ha4eHUE QyHKITHH 2
ONTUMAJILHOTO
pe3yJibTaTta ¢ MOMOIIBI0
MIPOU3BOJAHON B
MPAKTUYECKHX 3a7auax
Tema 7.11 Conep:xanue yueOHOro MaTepuaJia
Pemenue 3anau. ®opmynsl 1 npasuiia tuddepenupoBanus. MccnenoBanue GyHKIMM ¢ TOMOIIbIO 2
IIponssonHas GpyHKIHH, npou3BoHOM. Hanbosbiiee n HauMeHbIIee 3HaYeHUs PYHKITUN
¢ MPUMCHCHHC [MpakTuueckas pabora «IIpousBonHas GQyHKIUU U €€ TPUMEHEHHUE» 2
Pa3nen 8. 24 OK 01,
IlepBooGpa3nasn OK 02,
Qynxuun, ee OK 03,
NpUMeHeHHe OK 04,
Tema 8.1 Coaep:xanue yueOHOro MaTepuaJia OK 05,
[TepBooOpaznas [Tonsitne mHTErpana u mepBooOpazHor mis ¢yHkuuu y=f(x). Tabnuma Gopmyn mms 2 OK 06,
¢ynximn. [Ipasuna HAXOKJICHHS T1epBO0OpasHbIX. [IpaBuiia BEIYUCIIEHHS EPBOOOPA3HON OK 07
HaXO0XJACHUS
1epBOOGPA3HBIX [TpakTuyeckoe 3ansrue. CBsi3p NEpBOOOPa3HOM M €€ MPOU3BOJHOM, BBIYUCIECHUE 2 MK 1.5
nepBOOOPA3HON /ISl TaHHON (PYHKIHMH TIK 2.1
Tema 8.2 Conep:xanue yueOHOTro MaTepHaJia
Heonpenenenusiit u ITonsiTHE HEoNpeIEeIEHHOr0 UHTErpaia. MeToapl HHTETPUPOBAHMS 2




OIIpeCIICHHBIN [TpakTrueckoe 3anstue. [loHsATHE HEONIPEIEIEHHOTO HHTErpaia. MeToAbl HHTETPUPOBAHUS
HHTETpaitH Onpenenennblii uaterpan. @opmyna Heriorona-Jleiibauna 2
[TpakTrueckoe 3ausTHE. BhIuKciieHue onpeneaeHHOro nHTerpaia 2
Tema 8.3 Conep:xanue yueOHOTro MaTepuaJia
[Tnomane 3amaun, MPUBOAAIIUE K IMOHSATHIO ONPEAENEHHOrO0 MHTErpajga — O BBIYUCICHUU IUIOUIAIU 2
KPUBOJIMHEHHON KPUBOJIMHEHHOM TpaIlelMy, O IEPEMEILIEHUH TOYKH.
Tpanenuu.
®opmyia HeroToHa [IpakTuueckoe 3ansaTue. Beruncnenue miomaay KpuBoauHenHo# Tpaneuun. @opmyna 2
— Jleit6uura Herotona-Jleitbauna
Tema 8.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepPKaHue (CoaepKaHue MPUKJIIATHOIO MOAYJIs1)
OnpeneneHHbIi ['eomeTpuyeckuii cMbIc onpeneneHHoro uarerpana. ®opmyna Hetotona - Jleiitbnua. 2
MHTErpal B )KU3HU
[TpakTnueckoe 3ansTue. Pemenue 3ajay Ha NpUMEHEHUE MHTErpajga JUisl BHIYMCICHUS 2
(bu3MYECKUX BEITUYMH U IUIOMIAICH.
Tema 8.5 Conep:xanue yueOHOIro MaTepuaJia
Pemenue 3anay. [Ipaktuyeckas padora «IlepBoobpasnas ¢pyHnkuuu, ee npumenenue. [IpaBuia Hax oK IeHUS 2
IlepBoobOpazHas 11epBOOOPA3HBIX»
byHKIIH, ee [TpakTnueckas pabota «HaxoxaeHue onpeeieHHOro MHTerpasia. Boerarcnenue miomaam 2
[IPUMEHEHHE KPUBOJIMHENHOW TPAIECLIUN»
Paznen 9 20 OK 01,
TpsiMbIe U IIOCKOCTH OK 03,
B IPOCTPAHCTBE OK 04,
Tema 9.1. Conep:xxanue yueOHOro MaTepuaJia OK 07
OCHOBHBIE TIOHATHS [Tpenmer crepeomerpun. OcHOBHBIE MOHATUSA. OCHOBHBIE aKCUOMBI CTEPEOMETPHUH. 2
CTEepEOMETPHH. [Tepecekaromuecs, napauienbHble U CKpEIIUBaIOIINEcs
Pacnonoxxenne npsmbIx
U IIJIOCKOCTEN
Tema 9.2. Conep:xxanue yueOHOIro MaTepuaJia
[TapannensHOCTH [TapannenpHble npsMas ¥ IOCKOCTh. [lapanienbHble MIOCKOCTH. 2
IPAMBIX, IPSIMOU U - - -
ILTOCKOCTH, TLIOCKOCTeit [Tapamienenunen u €ro 3J€MEHTHI. CBOI/IUCTBa MIPOTUBOMOJIOKHBIX TPAaHEN U AUaroHasiei 2
napajuienenunena. [locrpoenue ceueHuit.
IIpakTrueckoe 3anstue. [lapannenbHble npsMas ¥ IIIOCKOCTh. [lapauienbHble MIIOCKOCTH. 2

[ToctpoeHue ceueHui.




Tema 9.3. Conep:xanue yueOHOTro MaTepuaJia
[lepneH IUKYISPHOCTD [lepnenaukynapuele mnpsMble. [Ipu3Hak NEepHEHAMKYISPHOCTH MNPSAMONM M IUIOCKOCTH. 2
IPSIMBIX, IPSIMOH U [TepnienukyiAp u HaknoHHas. [lepneHaAuKyISpHbIE INIOCKOCTH.
IJIOCKOCTH, IIJIOCKOCTEN
Tema 9.4. Coaep:xanue yueOHOro MaTepuaJia
Teopema o Tpex Teopema o0 Tpex mneprneHaukyispax. [loka3arenbcTBo. Yroa MEXIy HIPsSIMOM U INIOCKOCTBIO. 2
HEPIEHINKYIIAPAX VYron Mexay NI0CKOCTIMHU
[IpakTnueckoe 3anarue. Teopema 0 Tpex neprneHauKyisipax. [Joka3zarenbcTBo. YToa MExXAy 2
IPSIMOM M IUIOCKOCTBIO. YTOJI MEKY ITIOCKOCTSIMU
Tema 9.5. IIpogeccrnoHaIbLHO-OPHEHTUPOBAHHOE CO/iePKaAHME (COAepPKaAHNE TPUKIAJHOI0 MOYJIs)
[TapannensHele, [TpakTnueckoe 3aHsATHE. AKCHOMBI CTEPEOMETPUH. 2
NEPIEHIUKYIISIPHbIE,
CKPEILNBAIOIINECS
psiMble
Tema 9.6. Conep:xxanue yueOHOTro MaTepuaJia
Pemenue 3anauy. PacnonoxeHne mpsAMBIX W IUIOCKOCTEH B IpocTpaHCTBe. IlepneHauKynspHOCTH U 2
IIpsimble ¥ IIIIOCKOCTU B | ApaJUIeNIbHOCTD MPSIMBIX U IIOCKOCTeH. CKpeluBarouecs npsamble
IIPOCTPAHCTBE
[TpaxTnueckas padbota «IIpsiMble U MIIOCKOCTH BIIPOCTPAHCTBE) 2
Pasgen 10. 14 OK 02,
Koopaunartel u OK 03,
BEKTOPbI OK 04,
Tema 10.1 Copep:xkanue yueOHOro marepuasa OK 07
JleKapTOBBI KOOPAMHATHI | JlekapTOBBI KOOPMHATHI B pocTpaHcTie. [Ipocreiinme 3ama4un B KoopauHartax. PaccrosHue 2
B IIPOCTPAHCTBE. MEXy IBYMsI TOUKaMH, KOOPAMHATHI CEPENHBI OTPE3Ka MK 1.5
Paccrosinue mexy IIpaktnueckoe 3ansatue. [Ipocreiimme 3agaun B koopauHaTax. PaccrosHuemMexny 1ByMs 2 MK 2.1
ABYMsI TOUKaMH. TOYKaMH, KOOPJAUHATBI CEPEUHBI OTPE3KA
Koopaunats! cepenHbl
OTpe3Ka
Tema 10.2 Conep:xxanue yueOHOIro MaTepuaJia
Bexkrops! B BexTopsl B mpocTpanctse. JlelicTBus Hag BekTopaMu. KoopanHaTel BEKTOpa. 2
IIPOCTPAHCTBE.
Yroia Mexay BEKTOpaMH.
CkansipHoe
IIPOU3BENCHNE BEKTOPOB
CkansipHO€E ITPOU3BEIECHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YTOJl MEXY 2




IIPSIMOM U INIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU. Y pPaBHEHUE IIIIOCKOCTH

IIpakTHueckoe 3ansaTHe. JelicTBYUA HaJ BEKTOPAMU. Y TOJI MEKy BEKTOPAMH, YIOJl MEXAY 2
IPSIMOM M IJIOCKOCTBIO, YTOJI MEXAY IUVIOCKOCTSIMU. Y paBHEHHE IIJIOCKOCTH
Tema 10.3 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE CO/IepPKaAHME (COAEPKAHNE TPUKJIATHOTO MOAYJIS)
IIpakTuxo- IIpakTrueckoe 3ansaTue. KoopauHarHas I0CKOCTh. Belunciaenue paccTosHUN U IUIOIAACH Ha 2
OpUEHTUPOBAHHbBIC ockocTd. KonmuecTBeHHbIE pacueTsl
3a/1a4M Ha
KOOPJMHATHOMN
IJIOCKOCTH
Tema 10.4 Conep:xanue yueOHOIro MaTepuaJia
Pemenne 3anau. [Tpaktryeckas padora «KoopanHaTsl 1 BEKTOPHDY 2
KoopauHatsl 1 BEKTOPBI
Pazgen 11. 50 OK 01,
MHOrorpaHHUKH 1 OK 02,
TeJia BpalleHusl OK 03,
Tema 11.1 Conep:xxanue yueOHOTro MaTepuaJia OK 04,
Bepuunsl, peOpa, rpanu | [lonsiTHe MHOTOTpaHHKKA. Ero aieMeHTsI: BepInHeL, pedpa, rpanu. Jnaronans. CeueHue. 2 OK 05,
MHOT'OI'paHHHKA Beinykiible 1 HEBBIYKIIbIE MHOTOTPAaHHUKH OK 06,
Tema 11.2 Coaep:xanue yueGHOT0 MaTepHaia OK 07
IIpusma, ee [Tonsitue npusmel. Ee ocHoBaHus u 60koBbIe rpanu. BeicoTta npusmel. [IpsiMast 1 HakJIOHHAast 2
COCTaBJISIIOLINE, npusma. [IpaBunbHas npusma.
ceyenue. [Ipsamas u IIpaktnueckoe 3ansatue. [lonstue npusmel. [Ipsmas n HakioHHas npusma. [IpaBunbpHas 2
MIPaBUIIbHAS TIPU3MEI pU3Ma.
Tema 11.3 Conep:xxanue yueOHOro MaTepuaJia
[Tapannenenunen, kyo6. [Tapannenenunen, cBoicTBa NPSIMOYTOJBLHOTO Mapaenenumnena, kyo. Ceuenue Kyoa, 2
Ceuenue ky0a, napajuiesenumneaa
napajuiefenunena [Tpaktuyeckoe 3anarue. [lapamienenunesn, CBONCTBA IPSIMOYTOJILHOTO Mapajliesenunena, Kyo. 2
Tema 11.4 Coaep:xanue yueOHOro MaTepuaJia
[Mupamuna, ee [Tupamuna u ee snemenTsl. Ceuenne nupamuisl. [IpaBunbHas nupaMua. Y cedeHHas 2
COCTaBJISIIOLINE, nupammia
ceuyenue. [IpaBuibHas [TpakTnueckoe 3ansatue. [Iupamuna u ee anemenTsl. Ceuenne nupamubl. [lpaBunpnas 2
nupamuza. YceueHHas nupaMuja. YcedeHHas mupamuia
nupamuia
Tema 11.5 Conep:kaHue y4eOHOT0 MaTepHuaJia
BoxoBas u roTHas [Tnomaas 6OKOBOM M TTOJIHON TOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
MMOBEPXHOCTh TPU3MBI, [IpakTuueckoe 3ansTue. [nomans O0KOBOH M MOTHONU MOBEPXHOCTH MPU3MBI, TUPAMHUIBI 2
[IpakTuyeckoe 3ansTre. CAMMETpHS B MHOTOI'paHHHKaX 2

IMUpaMHn bl




Tema 11.7 IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE CO/lepPKaHMe (COAEPKAHNE MPUKJIATHOTO MOIYJIs)
[Tpumepsl cummetpuii B | [Ipaktudeckoe 3ansarue. CHMMETpHS B IPUPOJIC, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccun

Tema 11.8 Coaep:xanue yueOHOro MaTepuaJia

[TpaBuibHBIE [ToHsiTHE TPaBUIBLHOTO MHOTOTpaHHUKA. CBOWCTBA MPAaBUIBHBIX MHOTOTPAaHHUKOB

MHOTOTPaHHUKH, UX
CBOICTBa

Tema 11.9 Conep:xxaHue yuedOHOIro MaTepHaJia

umanp, ero [uuaap u ero sneMenThl. CedeHue MIIHHIpA (apauiebHOe OCHOBAHHIO M OCH).
COCTABIISIOLIHE.

CeueHue MIMHIpa

Tema 11.10 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/iepPKaHMe (CoOAepPKaAHNE PUKIAJTHOTO MOYJIs1)
Konyc, ero Konyc u ero anementsl. CeueHne KoHyca (TTapauieIbHOe OCHOBAHHIO U TIPOXO/ISIIEe Yepe3
COCTABIISIOLIHE. BEpIIMHY), KOHUYECKHE ceueHus. Pa3BepTka KoHyca

Ceuenue KoHyca

Tema 11.11 Copepxanue y4eOHOro MmarepuaJia

Y cedeHHbI KOHYC.
CedeHue yceueHHOTO

VYceuennslit konyc. Ero obpa3syromas 1 Beicota. CeueHue yCeueHHOIo KoHyca

[TpakTrueckoe 3ansTHE. Y cedeHHbIN KOHYC. CeueHne yCeYeHHOr0 KOHyca

KOHYyCa
Tema 11.12 Conep:xanue yueOHOIro MaTepuaJia

[ap u chepa, ux [ap u chepa. BzaumHoe pacnonoxenue cepsl u miaockoctu. Cedenue mapa, chepsl
ceueHus [TpakTueckoe 3austue. lllap u chepa. Ceuenue mapa, chepbl

Tema 11.13 Conep:xxanue yueOHOro MaTepuaJia

ITonsarue 00 oOBeme
Tena. OTHOLIEHHE
00BHEMOB ITOIOOHBIX TET

[Tonsitue 00 o6beme Tena. O6beM Kyda U TPSIMOYTOJIBHOTO Mapauienenumnena. Oobem
npu3Msbl U uIuHApa. OTHOIIEHHE 00bEMOB OJOOHBIX TEJl.

[Tpaktuyeckoe 3ansaTue. O0beM Kyda U MPSIMOYTOJIbHOTO napauienenuneaa. Oobem
npu3Mbl U iuinHApa. OTHOIIEHHE 00bEMOB OJOOHBIX Tell.

Tema 11.14
O0BEMBI ¥ IUIOLIATA
ITOBEPXHOCTEN TEN

Conep:xaHue y4eGHOT0o MaTepuasia

O06Bembl mupaMu bl ¥ Konyca. O0bem mapa. [lmomaamu moBepxHoCTEH TE

HpaKTI/I‘-ICCKOe 3ansaTHe. OOBEMBI nupaMuJbl 1 KOHYCAa. O0beMm mrapa. IInomanu HOBerHOCTeﬁ
TCII

Tema 11.15 Conep:xxanue yueOHOro MaTepuaJia

KomOunarmu [TpakTnueckoe 3ausaTue. KomOnHanmm reoMeTpuieckux Tei

MHOTOTPaHHHUKOB U TEJ

BpallleHUs

Tema 11.16 IIpodeccrnona/IbHO-OPHMEHTHPOBAHHOE CO/IepPKaHMe (COAEPKAHNE TPUKJIATHOTO MOAYJIS)
I'eomerpuueckue Hcnonp3oBanne KOMOMHALIMI MHOTOTPAHHUKOB U T€J BPAILEHUs B TPAKTHKO-

KOMOMHAIIMY Ha

OpPHCHTHUPOBAHHBIX 3aJjadax




MPAKTUKE

Tema 11.17

Conep:xanue yueOHOTro MaTepuaJia

Pemenue 3anau. [TpakTuyeckas padora «OObEMBI U IJIOLIAIU TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPALICHUS 2
MHoOrorpaHHukHy u Tena
BpallleHUs
Pazgen 12. 20 OK 01,
JJ1eMeHThbI OK 02,
KOMOMHATOPHKH, OK 03,
CTATHCTHKH H TeOpHH OK 04,
BEPOSTHOCTE
Tema 12.1 Conep:xanue yueOHOIro MaTepuaJia OK 05,
OcCHOBHBIE NIOHATHUSA [lepectaHOBKH, pa3MeILEHUS, COUETAHUS. 2 OK 07
KOMOWHATOPHUKH [TpakTnueckoe 3anstue. IlepectaHOBKH, pa3MeIEHHs], COUETaHUSI. 2
Tema 12.2 Conep:xanue yueOHOTro MaTepuaJia HK 1.5
CoObITHE, BepoATHOCTh | COBMECTHBIC U HECOBMECTHBIE COOBITHSL. Y CIIOBHASI BEPOSITHOCTh. 3aBUCHMBbIC M HE3aBUCHMBbIE 2 [K 2.1
coObITHs. CrioXKeHHne U COOBITHS.
YMHOXEHHE
BCPOSITHOCTEH [TpakTuyeckoe 3ansTre. COBMECTHbBIE U HECOBMECTHBIE COOBITHS. Y CIIOBHAsI BEPOSITHOCTb. 2
3aBUCHUMBIE U HE3aBHCHUMBIEC COOBITHS.
Tema 12.3 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/iepKaHMe (CoAepKaAHNe MPUKJIATHOTO MOAYJIs)
BepositHOCTh B [TpakTryeckoe 3ansTre. OTHOCHUTENBHAS YAaCTOTAa COOBITHS, CBOMCTBO €€ YCTOHYHUBOCTH. 2
npo¢ecCHOHATBHBIX Cratuctudeckoe onpeaeneHue BEPOSITHOCTH.
3aJ1a4ax
Tema 12.4 Conep:xanue yueOHOro MaTepuaJia
JuckpeTHas ciaydaiiHas | Bumsl cnydaiiHbiX BequuuH. OnpenesieHne TUCKPETHOW CITyqaiiHON BeTMYHHBI 2
BEJIMYMHA, 3aKOH €€
pacrpeneneHns 3aKOH pacnpeeeHus] JUCKPETHOM CIIydyalHON BEIMYMHBL. Ee YnCIOBbIE XapaKTEPUCTHKU 2
Tema 12.5 Coaep:xanue yueOHOro MaTepuaJia
3agaun maremaTndeckol | Bapuanuonusii psia. [Toauron yactor u rucrorpamma. CTaTHCTHUECKHE XapaKTEPUCTUKU 2
CTaTUCTUKH psiaa HaOJI01aeMBbIX JTAHHBIX
Tema 12.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs1)
CocraBnenue Tabnun u | [lepBrunas 00pabOTKa CTATHCTHYECKUX MaHHBIX. [ padiueckoe ux MpeacTaBlIeHHUE. 2
auarpamm Ha npaktuke | HaxoxaeHue cpeqHux XxapakTepUCTHUK, HaOJII01aeMbIX JaHHbBIX
Tema 12.7 Coaep:xxanue yueOHOro MaTepuaJia
Pemenue 3anau. [IpakTuueckas pabota «1eMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU 2

OIEeMEHTHI
KOMOMHATOPHKH,

BEPOATHOCTEMN »




CTaTUCTHUKU U TCOPHUU

BEPOATHOCTEN
Paznea 13. 10 OK 01,
MHuozkecTBA. OK 02,
DJIeMeHTbI TEOPUH OK 03,
rpagos OK 04,
Tema 13.1 Conep:xanue yueOHOTro MaTepuaJia
MHoxecTBa [Tonsitue MHOkecTBa. [logmHO)ecTBO. Onepanny ¢ MHOKECTBaMU 2 OK 05,
Tema 13.2 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/lepKaHMe (CoAepKaHNe PUKIATHOT0 MOLYJIs1) OK 07
Onepannu ¢ Onepanuy ¢ MHOXKECTBaMU. PellieHne npukiaaHbIx 3a1au 2
MHOKECTBaMU HK 1.5
Tema 13.3 Cozep:xanue y4eGHOro MaTepuana 1K 2.1
I'pacer [TpakTnueckoe 3anstue llonarue rpaga. CBsa3HbIN rpad, 1epeBo, HUKI Ipad Ha MIIOCKOCTH 2 [IK'5.2
Tema 13.4 Conep:xanue yueOHOIro MaTepuaJia
Pemenue 3a71a4. | Onepaunu ¢ MHOXKecTBaMU. OIKcaHuE peabHbIX CHUTyallMd C IOMOIIBIO MHOKECTB. 2
MmnoxectBa, I'padsr u | [IpumeHeHnue rpadoB K pelIeHUO 3a/1a4
UX IPUMEHEHHE

O06o0011eHMEe POiIeHHOTO MaTepuaa 2
KoncyabTanun 20

6
IIpoMeskyTouHasi aTTecTanus (IK3aMeH)
340

Bcero:




3. YCJIOBUSI PEAJTU3ALIAU ITPOTPAMMBI YUEBHOI
JUCHUILIAHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus mporpaMmbl IUCIUIUIMHBI TpeOyeT Haau4us y4eOHOro KaOWHeTa
MaTEeMaTHKH.

O6opynoBanue yueOHOro kKaOuHeTa:

- IOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00YyUaIOIIUXCS;

- pabodee MeCTO IPEIoAaBaTes;

- KOMIUIEKT y4eOHO-HATJISTHBIX TOCOOUH;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJ1aHUS 111 KOHTPOJIbHBIX palboT;

- Mpo(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3a/1aHNUS;

- MaTepuasbl SK3aMEeHa.

TexHuueckue cpeacTBa 00yUeHUS:

- IEPCOHAIbHBIN KOMITBIOTEP C JIMLIEH3MOHHBIM IPOrPAMMHBIM 00E€CTIEUEHHEM;
- IPOEKTOP C IKPAHOM.

3.2. MudopmanumonHoe odecneyeHue 00yueHust

Ilepeyens pexomenayembIX y4eOHbIX wu3AaHuii, HWMHTepHer-pecypcos,

JTOMOJTHUTEIbHOM JIUTEPATYPbI

JJIeKTPOHHbIE YUeOHUKH
1.lanass, A. A. Matemartuka : yaeOnuk / A.A. lanasa. — 3-e u31., UCIp. U JI0I. —
Mocksa : UH®PA-M, 2023. — 544 ¢. — (Cpennee npodeccruoHalbHOe
oOpazoBanue). - Tekct : anexkrponHsbiin. URL:https://znanium.com/catalog/product/
PexuMm nocrymna: mo noamnucke.
2. JlanasH, A. A. COopHUK 3a7a4 1O MaTemMaTuke : yueOHoe nocobue / A. A. JlanasH.
— 3-e m31. — Mocksa : DOPYM : UHOPA-M, 2021. — 352 ¢c. —
(ITpodeccruonanbHoe obpazoBanue- TekcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/ Pexxum noctyna: 1o noamnucke.
OcHoBHas JuTeparypa:
1.Mep3znsak A.I'. MatemaTtuka. AnreOpa u Hadajia MaTeMaTudeckoro ananu3za. 10 kmacc:
y4ueOHUK: 0a30BbIi ypoBeHb.- M.: «IIpocBemenue»,2021.
2.Mepansak A.I'. MatemaTtuka. AnreOpa u Hadajia MaTeMaTu4deckoro ananusa.l 1 kimacc:
yueOHUK: 0a30BbIl ypoBeHb.- M.: «IIpocBemienue»,2021.
3.Mep3msax A.I'. Marematuka. 'eometpusi: 10 kinacc: 6a30Bblil ypOBEHb: YUeOHUK.-
M.: «IIpocsemienue»,2021.
4 Mepamsik A.I'. Marematuka. ['eometpus: 11 xiacc: 6a30BbIi ypOBEHB: YUCOHUK. -
M.: «Ilpocsemienue»,2021.
JJonmosHUuTEILHASA JMTEpaTypAa:

1.Janassa A. A. Maremaruka: yue6. — M.: DOPYM: UHOPA-M, 2007
2. lamasa A. A. COopHUK 3a7a4 1o MaTemMaTuke: yuel. mocoodue. — M.: DOPYM:
NH®PA-M, 2007

3. bammakoB M. 1. Maremaruka: yue6. mocodue/ — M.: Axkagemus, 2013

JlonoJIHUTeIbHbIE HCTOYHUKMN:
1. http://znanium.com — OBC «3HaHuym»



http://znanium.com/

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JUCHUILIAHBI

Koutpoibr u omeHka pe3ylbTaToB OCBOEHHUS 0011e00pa3oBaTebHON
JUCLUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTaThl, HAIIPABICHHbBIE
Ha (OpMHUPOBaHHE OOIIMX M MPOQPECCHOHANBHBIX KOMIIETEHIIUN MO pasienaM |
TEMaM COJEpPKaHUs y4eOHOro MaTepHalia.

Oo6masi/npodeccuonanbHast

Pasznen/Tema

Tun oeHoYHbIX

KOMIIEeTeHI[H S MepONPHUSITHSI
OK 01. Beibupats criocoObl P1, Temal.l, 1.2,1.311-0/c, 1.4, TectupoBanue
pelieHus 3a1a4 15,16 YcTHbll onpoc
npodeCcCuOHATBHON P2, Temrr 2.1, 2.2, 2.3, 2.4, 2.5, NunuBuayanpHas
NEeATEILHOCTH 2.6 camocTosITeNbHas padoTa

IIPUMCHUTCIIBHO K
Pa3JIMUYHBIM KOHTCKCTaM

P 3, Temn 3.1, 3.2, 3.3,3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9, 7.10 IT-o/c, 7.11
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3,9.4,9.511-
o/c, 9.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

KontponbHas padota
Brinonnenune
JK3aMEHALIMOHHBIX 3aIaHUN

OK 02. Ucnons30BaTh
COBpEMEHHBIE Cpe/ICTBA
MOKCKA, aHaJHN3a !
HWHTEPIIPETAIIHH
uHpopmanuu, u
nH(OpMaLMOHHBIE
TEXHOJIOTUH IS
BBHITIOTHEHUS 3a/1a4
npo¢ecCuoHATBHON
JeSITebHOCTH

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temr1 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

TectupoBanue

YeTHBI onpoc
NunauBuayanbHas
camocTosITeNbHas paboTa
KonTponbnas padbora
Brimosnnenue
SK3aMEHAIIMOHHEIX 3aJaHui

1
Ipogheccuonanvroe-opueHmuposanroe cooepaicanue




P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 II-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 03. ILmanupoBats u
peann30BbIBaTh COOCTBEHHOE
poeCCHOHATILHOE
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEIBCKYIO
JeSITeTbHOCTD B
npodeccuoHabHOU cdepe,
WCTOJIB30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUAX

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1, 4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9, 7.10 IT-o/c, 7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3, 9.4,9.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 II-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YceTHBII o1poc
NunuBunyanbHas
caMmocTosiTeNbHas pabora
KounTponbnas pabora
Brinosinenue
HK3aMEHAIIMOHHBIX 3a/1aHUu

OK 04. D¢pdexTnBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJIJICKTUBE U
KOMaH/JIe

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3,9.4,9.51-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c,10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,

TectupoBanue

VYeTHBI orpoc
NunuBunyansHas
camocTosITeNbHas paboTa
KonTponbnas padora
Breimonnenue
AK3aMEHAIIMOHHBIX 3aJaHHi




11.10 IT-o/c,11.11,11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1,12.2, 12.3 T1-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 05. OcyniecTBisTh
YCTHYIO U IUCbMEHHYIO
KOMMYHHUKAITUIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanniu ¢
y4€TOM 0COOEHHOCTEN
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 85
IT-o/c, 8.6

P11, Temsr 11.1, 11.2,11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 II-
o/c,12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YceTHBIN opoc
NunuBunyanbHas
caMmocTosiTenbHas pabora
KonTponbnas pabota
Beinosinenue
HK3aMEHAIIMOHHBIX 3a/1aHu’

OK 06. [TposiBisTH

rpak ITaHCKO-
MaTPUOTUIECKYIO MTO3UIIHIO,
JIEMOHCTPHPOBATH
0CO3HAHHOE MOBEICHNE Ha
OCHOBE TPaMIIMOHHBIX
00IIIeueI0BeueCKUX
IIEHHOCTEH, B TOM UHCIIE C
Y4ETOM rapMOHH3AIHU
MEKHAIMOHAJIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHHH, IPUMEHSTh
CTaHIapTHI
AHTUKOPPYIITUOHHOTO
MMOBEICHUS

P1,Temal.l, 1.2, 1.3I1-0/c, 1.4,
15,16

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9, 7.10 IT-o/c, 7.11
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1, 11.2,11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17

TectupoBanue

VYeTHBI orpoc
NunuBunyansHas
camocTosITeNbHas paboTa
KonrtponsHas pabora
Beinonuenue
9K3aMEHALIMOHHBIX 3a/1aHNN

OK 07. CopneiicTBOBaThH
COXPAHEHHUIO OKPYKAFOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHUH KJIMara,
MIPUHIUITBI OEPEKITUBOTO
MPOU3BOJICTBA, YPHEKTHBHO
JIECTBOBAThH B
Ype3BBIYANHBIX CUTYAIIUIX

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1, 2.2,2.3,2.4, 2.5,
2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Teme1 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

VYeTHBI orpoc
NuauBuayanbHas
camocTosITeNbHas paboTta
KonTponbhas pabota
Brimosinenue
SK3aMEHAIIMOHHEIX 3aJaHui




7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3,9.4,9.511-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c,10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11,11.12, 11.13,
11.14,11.15, 11.16 IT-0o/c,11.17
P12, Temsr 12.1,12.2, 12.3 T1-
o/c,12.4,12.5,12.6 IT-o/c, 12.7

P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4




