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PabGouass mporpamma yuyeOHOW aucuMIUIMHBL «MaTtemaTuka» pa3zpaboTaHa B
cooTBeTCTBUM ¢ DesepalibHbIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM
cpemHero MpoQeCcCHOHABLHOTO o0Opa3oBaHus 10 crenuaidbHocTH  15.02.12
MoHTax, TEXHUYeCKOe 00CITy)KMBaHHE U PEMOHT IIPOMBIIIIICHHOTO 000py/10BaHUS
(mo otpacnsm)., yrBepxkaenHoro [Ipukazom MunucrepctBa 00pa3oBaHUs U HAYKH
Poccum ot 09.12.2016r. Ne 1547, @epepalbHbIM TrOCYIapCTBEHHBIM
o0pa30BaTeNbHBIM CTAHAAPTOM CpPEIHEro OOIIEero oOpa3oBaHUs, YTBEPHKIECHHOTO
[Tpukazom MunucrtepctBoMm o6pazoBanusu Hayku Poccun ot 17.05.2012 r. No 413
(pen. IIpukazom MunuctepcTBa oOpazoBanus u Hayku Poccum ot 12.08.2022 1. Ne
732), mpuMepHOH mporpaMmoii 001eo0pa3oBaTeIIbHON yUeOHOH TUCIUILIAHEI
Marematuka, maig  TOpodeccCHOHaIbHBIX  00pa30oBaTeIbHBIX  OpraHMU3aIUH,
PEKOMEHIOBaHHOM ®denepaabHBIM rocyAapCTBEHHBIM O10/KETHBIM
00pa3oBaTEeNbHBIM  YUYPEKJECHUEM  JOMOJHUTEIBHOTO  MpOodhecCHuOHATBLHOTO
oOpazoBanust «VHCTUTYT pa3BUTUS NPOPECCHOHANBHOIO OOpa30BaHUA» OT
30.11.2022r. mpotokon Ne 14 u PekomeHmanusiMu MO OpraHU3AlUU TMOTYyYEHUS
cpeaHero oo6Omiero o0Opa3oBaHHMS B IpeJeiaX OCBOCHHUS 00pa30BaTENbHBIX
MporpamMM CpeIHEro MpoQEeCcCHOHATBHOIO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO
oOmero obpa3oBaHusi (MUCbMO JlemapTaMeHTa TOCYyIapCTBEHHOM TIOJIUTHKU B
chepe cpenHero mnpodeccCHoHaATBLHOTO 00pa3oBaHusl U  MPOGHECCHOHAIBHOTO
oOyuenuss Munucrepcrna npocserieans Poccun ot 01.03.2023 r. Ne 05-592).
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1. IACIIOPT MPOI'PAMMBI YYEBHOM JUCILUILIVHBI
MATEMATHUKA

1.1. ObsacTh NPpUMEHEHUS IPOTrPAMMBbI

[Iporpamma  y4eOHON  JUCHMIUIMHBI ~ SIBJSIETCS  YacThbl0  IPOrPAMMBbI
MOATOTOBKM CIEIUAUCTOB cpeaHero 3BeHa B coorBercTBUU ¢ PI'OC CIIO mo
ciennasibHOCTH  15.02.12 MoHTaX, TEXHHMYECKOE OOCIy)KMBAaHHE M PEMOHT
IIPOMBIIIJIEHHOT'0 000pYI0BaHUsI (10 OTPACIISIM).
1.2. MecTo AUCHUIIMHBI B CTPYKTYpe IMPOrpaMMbl MOATOTOBKH CHEIHMAINCTOB
CpEIHETOo 3BEHA

O6meobpa3oBaTenbHASA TUCITUTUTIHA «MaremaTuka» SIBIISICTCS

00s3aTeNbHON YaCThIO 00II€00pa30BaTENBHOIO IIMKJIA OCHOBHOM 00pa30BaTEIbHOM
nporpaMmmbl B cooTBercTBUM ¢ DPI'OC mo cnenmansHoctn 15.02.12 MonTax,
TEXHUYECKOE OOCITy)KMBAaHHE U PEMOHT MPOMBIIUIEHHOTO 000pyaoBaHus (Mo
OTPACIISAM).

1.3. Heau u 3agayd JTUCHUILUIMHBI — TPeOGOBaHUA K pe3yJbTaTaM OCBOEHHS
AUCUMILUIUHBI:
1.3.1. llesu 1 3aga4u JUCHUILJINHBI

Hean: CoxepkaHue MporpaMmbl 001I€00pa30BaTENbHON JTHUCIUILUIMHBI

«MareMatrka» HampaBJIeHO Ha JOCTIKCHUE pE3yJbTaTOB €€ M3Y4YEHUS B
cootBercTBUM C TpeboBanusmu DI'OC COO c¢ yderom mnpodeccuoHaIbHON
HarpassieHHoctn OI'OC CIIO.

3agaum:
- (opMupoBaTh MOpPEACTABICHUS O COLMAIBHBIX, KYJIbBTYPHBIX U

HUCTOpUUYECKHX (DAaKTOpaxX CTAHOBJICHUS MaTEMATHKH;

- ¢dopMHpPOBaTH  OCHOBBI  JIOTHYECKOTO,  QJITOPUTMHYECKOTO |
MaTEMaTUYECKOTO MBIIILICHUS;

- (GopMHpPOBAaTH YMEHHE TPUMEHSTH TMOJYYEHHBIC 3HAHUS TPU PEIICHUU
Pa3IMYHBIX 33]71a4, B TOM YHUCJe MPOodheCcCHOHATBHBIX;

- (opmupoBaTh  TpeacTaBIeHWE O  MaTeMaTHKE  KaK  YacTH
00IIeYeIoBeUeCKOl KyIbTYphl, YHHUBEPCATHLHOM S3BIKE HAyKH, ITO3BOJISIONMIEM
OTKCHIBATh M U3YYaTh PEaJIbHBIC MTPOIIECCHI U SBJICHHUS B IMTOBCEIHEBHOMN KU3HU U B
npo¢eCCUOHANILHON JIEATEIIbHOCTH.



1.3.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHUS 0011e00pa3oBaTeJbHOM JUCHUIINHBI B cooTBeTcTBUM ¢ PI'OC CIIO
1 Ha ocHOBe ®I'OC COO

Konx 1 HamMeHOBaHHe
(popmupyembIx
KOMIIeTeHITH I

IInanupyemble pe3yJbTaThl 0CBOCHHUS TUCHUIIIMHBI

Oo6mme

JAucnunjanHapHbie

OK 01. BeibupaTh criocoOs!
peleHus 3a1a4
npoeccuoHaIbHON
ACATCIIBHOCTH NPUMCEHUTCIIbHOK
Pa3INIHBIM KOHTEKCTaM;

JIP 24 TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPYAOIIO0HE;

JIP 25 roTOBHOCTb K aKTUBHOM JEATEIHHOCTU
TEXHOJIOTMYECKON U COLUAIbHOM HAaNpaBIECHHOCTH,
CIOCOOHOCTHh HHUITUUPOBATh, TUTAHUPOBATH U
CaMOCTOATENIBHO BBINOJHATh TAKYIO IE€ATENbHOCTh;JIP
26 uHTepecC K pa3auuHbIM chepaM MpodhecCHOHATBHON
JIeSTEIbHOCTH.

MP 01 camocrosiTensHO GOpMYyTHPOBATh U
aKTyaJIH3HPOBaTh IPOOIEMY, pacCMaTPHUBATh €€
BCECTOPOHHE;

MP 02 ycranaBnmBaTh CyIIECTBEHHBIN MPU3HAK WA
OCHOBAHUS IS CPaBHEHHMS, KJIacCH(PUKAITUH U
0000111eHHS;

MP 03 onpenensrs 1enu e TENbHOCTH, 33/1aBaTh
rapaMeTpsl U KPUTEPUH UX TOCTHKESHHS,

MP 04 BBISBIATh 3aKOHOMEPHOCTH U IPOTUBOPEYUHMS B
paccMaTpUBaeMbIX SBICHUAX;

MP 06 BHOCHUTH KOPPEKTHUBHI B I€ATEIHHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OIICHUBATh PUCKU MOCIEACTBUH AesiTenbHOCTH; MP

08 pa3BuBaTh KPEaTUBHOE MBILUIEHUE TPU

pEIIeHNH JKU3HEHHBIX MPoOeM.

MP 09 BrnaseTh HaBBIKAMH y4eOHO-
WCCIIEIOBATEIBCKOM U TIPOCKTHOH IEATEIBHOCTH,
HaBBIKAMH Pa3penieHHs PooIieM;

IIP6 01 BiageTs METOIAMHU JOKA3aTEILCTB, AITOPUTMAMHU
peleHus 3aaa4; yMeTb GOpMyJIUPOBATh ONIPEAETICHHS, aKCHOMBbI
U TEOPEMBI, IPUMEHATD UX, IPOBOJIUTH 10KA3aTENbCTBEHHBIE
paccyxaenus B xoje pemenus 3anay;IIP6 02ymers onepupoBaTh
MOHATHSMU: CTENICHb YHCIA, IorapudM yrcia; yMEeHUe
BBITIOJIHSTH BEIYUCIICHHS 3HAUEHUH U TPeoOpa3oBaHMid
BBIPKEHHIA CO CTETICHSIMU | JorapudmMamu, npeodpazoBaHue
IpOOHO-PAIOHANIBHBIX BBIPA)KEHHIA;

IIP6 03 ymeTh oreprpoBaTh MOHATUSIME: palliOHANBHEIE,
VppaloHaibHbIe, TI0Ka3aTeNIbHbIE, CTETIEHHBIE,
norapuMuIecKrue, TPUrOHOMETPHUUECKUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 04 ymeTh oniepupoBaTh MOHATHIMU: (HYHKIIHUS,
HeTpepbIBHAS QYHKIHS, TIPOU3BOIHAS, IEPBOOOpa3Has,
OIpeIeJICHHBII HHTErpall; YMETh HaXOIUTh IPOU3BOJHbIC
AIIEMEHTAPHBIX (PYHKIMH, HCTIOIB3YS CIIPABOYHBIC MaTEPHAIEI,
WCCIIE/IOBATh B MPOCTEHIINX CiIydasX QyHKIMUHA
MOHOTOHHOCTb, HAXO/IUTh HAaHOOJIbIIIEE U HAUMEHbIIEE 3HAUCHHE
¢byHKUM; cTPOUTH TpaduKi MHOTOUICHOB C UCIIOIB30BAHUEM
amnmapara MaTeMaTHYeCKOTO aHaJIn3a; IPUMEHSITH IPOU3BOAHYIO
MIpY PEIICHUH 3a/1a4 Ha JBM)KECHUE; pEIIaTh PaKTUKO-
OpUEHTUPOBAHHBIC 3a]]a4l HAHAHOOJIbIlIee U HANMEHBIIIEEe
3HAa4YeHHs, HA HAXOXKICHHUE TIyTH, CKOPOCTH M YCKOPEHWS,;

IIP0 05 ymeTs oneprupoBaTh NOHATUAMU: paliOHaIbHAs
¢byHKUMS, TOKa3aTeIbHast GYHKIM, CTeNeHHAs (PyHKIHS,




MP 14 BBISIBASATH NIPUUUHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€
pellIeHus, HAaXOAUTh apTyMEHTHI /IS 10Ka3aTebCTBA
CBOMX YTBEpXICHUH, 3a1aBaTh [1apaMeTpbl U
KPUTEPUU PEILICHHUS;

MP 15 aHanu3upoBaTh NOJYYEHHBIC B XOJI€ PEIICHUS
3a/1a4M pe3yJIbTaThl, KPUTUUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

MP 18 ymeTs nepeHOCHTb 3HaHHSI B TIO3HABATEILHYIO
U IIPAKTHUYECKYIO 00JIACTH KUZHEECSATENbHOCTH;

MP 19 ymeTs UHTErpUpPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIacTel;

MP 20 BbIIBUTaTh HOBBIE UJIEH, IIPEIAraTh
OpPUTMHAJIbHBIE [TO/IXO0/Ibl U PELLIEHUS; U CIIOCOOHOCTh
UX UCIOJIb30BaTh B IO3HABATEIBLHON U COLIMAIBHON
MpaKTUKE

Jorapupmuueckas QyHKIUsS, TPUTOHOMETPHUECKHUE
dbyHKIIMH, 00paTHBIE (YHKIIMH, YMETh CTPOUTH TrpaduKu
M3YyYEHHBIX (DYHKIIMHA, UCIIOIB30BaTh IpauKu IpU
U3y4EHHH IIPOLIECCOB U 3aBUCUMOCTEH, NIPH PELLICHUH 3a7a4
U3 IpYyruX y4eOHBIX MPEAMETOB U 33/1a4 U3 peaibHOMI
’KM3HM; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU;

ITP6 06 ymeTh permarh TEKCTOBBIC 3a7[a4K Pa3HBIX THUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, TOJU U YaCTH, HA IBUKCHHUE,
paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH 33Jjau U3
001aCTH ypaBJICHUS JIMYHBIMHA U CEMEHHBIMU (DHHAHCAMN ),
COCTaBJIATh BBIPA)KEHUsI, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBUIO 33J]a41, UCCIIEI0BATh [TOJIy4YEHHOE
pelleHNEe U OLICHUBATh NPaBI0NOA00HOCTb PE3Y/IbTATOB;
ITP6 07 ymeTh onepupoBaTh MOHATUSIMU: CPEAHEE
apudmeTnyecKoe, Meiana, HanboJbllee U HauMEeHbIlee
3HAYEHUs1, pa3Max, AUCIEPCHs, CTAaHIAPTHOE OTKIOHEHHUE
YHCIOBOr0 HAOOPa; yMETh U3BJIEKaTh, UHTEPIPETUPOBAThH
UHPOPMAIIHIO, TIPE/ICTABICHHYIO B TaOJIHIIaX, HA
JuarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX
MIPOIIECCOB U SIBJICHUH; TIPE/ICTABIATH HHPOPMAIIUIO C
MIOMOIIBIO TaOJIMII U TUarpaMM; UCCIe10BaTh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpaMuecKuX METOOB U FIEKTPOHHBIX CPENICTB;

I1P6 08 ymeTb onepupoBaTh MOHATUSIMH: CITYYaHBIM OTBIT
U cliy4yaifHoe cOOBbITHE, BEPOATHOCTh CIyYaifHOTO COOBITHS;
YMETh BBIYHUCIISTH BEPOATHOCTH C HCIOJIH30BAHUEM
rpaduuecKux METOJ0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHS BEpPOSTHOCTEH, KOMOUHATOpHBIE (DaKTHI U
(bopMyIIBI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO CO CITyYallHBIMU
BEJIMYMHAMU; YMEHHE IPUBOAUTH PUMEPHI MOSIBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOHBIX U 0OIIECTBEHHBIX




ABJICHUSX;

IIP6 09 ymeTh onepupoBaTh NOHATUAMU: TOUYKA, MPSIMasi,
IJIOCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHBIN yroil,
CKPEIMBAIOIIKECS IPSIMBIE, TIAPALIEIbHOCTD U
NEPIEHIUKYJISPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
IPSIMBIMU, YIOJI MEKIY IIPSIMOU U IUNIOCKOCTBIO, YTOJ
MEXy IUIOCKOCTSIMH, PaCCTOSIHUE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHuE MEKIY MPSMBIMH, PACCTOSIHUE MEKIY
IUIOCKOCTSIMHU; YMEHHUE UCIOJIb30BaTh U PELICHUH 3a/1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHUPA;

ITP6 10 ymeTs onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
CEYEeHHE MHOTOTpaHHMKA, KyO0, apaienenumne], Npu3mMa,
nupamua, GUrypa v HOBEpXHOCTb BPALICHUS, IUIUHID,
KOHYC, map, cdepa, cedeHus (HUrypsl BpalieHus,
IUIOCKOCTB, Kacarollascs cepbl, HWIMHIPA, KOHYCA,
IUI0LIA/1b TOBEPXHOCTU IUPAaMU/Ibl, IPU3MBI, KOHYCA,
WIMHApPA, IUI0Iaab chepbl, 00beM Kyda, IpIMOYToJIbHOI0
napajuieJienune1a, MMpaMuabl, IPU3MBbI, IMIIKHpPA, KOHYCA,
1apa; yMeHHUE U300pakaTb MHOIOI'PaHHUKH U
MOBEPXHOCTHU BpAILlEHUs], UX CEYEHUS OT PYKH, C TOMOIIIbIO
YEepPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPECTB;
YMEHHE pacro3HaBaTh CUMMETPHIO B IPOCTPAHCTBE;
YMEHME paclo3HaBaTh IPaBUIbHBIE MHOTOTPAHHUKY;

ITP6 11 ymeTs onepupoBaTh NOHATUSMU: JBUKEHHUE B
IIPOCTPAHCTBE, MO00HbIE (PUTYPHI B TPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHE IIJIOIAIeH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYp NMPH PEIICHUH 3a/]1a4;

IIP6 12 yMeTh BBIYUCIIATh TEOMETPUIECKNE BETUYNHBI
(uTMHa, yroJI, IIomaib, 00beM, MJIOLIa b TOBEPXHOCTH),
HCIIOJIb30BaTh U3y4YEHHbIE (DOPMYIIBI U METOIBI;

I1P6 13 ymeTs onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHAS
CHUCTEMA KOOPJIMHAT, KOOPNHATHI TOUKH, BEKTOD,




KOOpJMHATHl BEKTOPA, CKAJIIPHOE POU3BEIEHUE, YTOJl
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA Ha YMCJI0; HAXOIUTH C IIOMOILBIO N3YYEHHbIX
(bopMys1 KOOpAUHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE
MEXy JBYMsI TOUKaMU;

I1P614 ymeTh BBIOMpaTh MOIXOASIINNA U3YYEHHBIH METO/T
JUIsl pELIEHUs 3a]1a4M, PacllO3HaBaTh MaTEMaTHUECKUE

(bakThl 1 MaTeMaTUYECKHE MOJEIIU B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOINUTH
IIPUMEPBl MaTEMaTUYECKUX OTKPBITHH POCCUICKOMN U
MHPOBOM MaTeMaTU4ECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHATUAMMU: ONPEIEICHUE,
aKcuoma, Teopema, CiIe/ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIMPOBKU; YMEHHE

(dopMynHupoBaTh 00pAaTHOE W MPOTHBOIOIOKHOE
YTBEPKACHHUE, IPUBOIUTH IIPUMEPBI U KOHTP IIPUMEDBI,
MCII0JIb30BaTh METOJ] MATEMAaTUYECKOW MHIAYKIINH;
IIPOBOAMTH JTOKA3aTEIbCTBEHHBIE PACCYKICHUS IIPU
peIlIeHnH 3a]a4, OLIEHUBATh JIOTMYECKYIO TPABUIIbHOCTD
pacCyXIEeHUH;

ITPy 02 ymeTs onepupoBaTh HOHATUSIMU: MHOKECTBO,
IIOJIMHO>KECTBO, OIIEPALIMN HaJ MHOXKECTBAMHU; YMEHHE
UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar 1is
OINMCAHUS PEANIBHBIX IIPOLIECCOB U SIBJICHUI NPU PELICHUU
3aJ1a4, B TOM YHUCJIE U3 APYTUX Y4eOHBbIX IPEIMETOB;

ITPy 03 ymeTh onepupoBaTh MOHATUAMU: Tpad, CBAZHBIN
rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHE 3a7aBaTh
¥ ONMCHIBATh Ipadbl Pa3IMIHBIMU CIIOCOOAMU;
MCIOJIb30BaTh Tpadbl MPH PEIICHUH 334,

[Py 04 ymeTh cBOOOJHO ONEpUpPOBaTh MOHATHAMU:
coueTaHue, NMepecTaHOBKa, YUCIIO COYETAHHUM, YUCIIO
NepecTaHoOBOK; OMHOM Hbl0TOHA; yMeHNE TPUMEHSTh
KOMOMHATOPHBIE (DaKThl U PACCYKACHHS JUIs PEIICHUs




3ajay;

IIPy 05 ymeTh onepupoBaTh NOHATUAMU: HATypaJIbHOE
YKCII0, LIEJ0€ YUCII0, OCTATOK 110 MOAYJII0, PallMOHATIbHOE
YHCII0, UPPALIMOHAIBHOE YMCII0, MHOXKECTBA HATYpPAJIbHBIX,
EJIBIX, pAIlMOHATIBHBIX, JCHCTBUTEIBHBIX YHCE,; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HANOOIbIINH 00
JeNUTeNh 1 HauMeHblee o011ee KpaTHOe, allrOPUTM
EBkiMa npu pemeHnu 3ajay; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;

ITPy 06 ymeTs cBOOOIHO ONIEPUPOBATH MOHATUSAMHU:
CTENEHb C LEJIbIM II0Ka3aTelIeM, KOPEHb HAaTypalbHON
CTEIIEHH, CTENEHb C pallMOHAJIbHBIM II0KA3aTeNIeM, CTEIICHb
C ICHCTBUTEIIbHBIM TI0Ka3aTeNeM, Jorapu(M Juciia, CHHYC,
KOCHHYC U TaHI€HC IIPOM3BOJILHOTO YHCIIa;

ITPy 07 ymeTs onepupoBaTh NOHATUAMU: TOXKIECTBO,
TOKIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM,
paloHaIbHblE, UppPAllMOHAIbHBIE, TI0Ka3aTEIbHbIE,
CTETIEHHbIE, JIorapu(pMUUECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE PELIaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TIOMOIIbIO
Pa3IMYHBIX IPUEMOB; PEIIaTh YpaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpoM; IIPUMEHSTh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI I PEIIEHUSI MaTEMATUYECKUX
3aj1a4 ¥ 3a]1a4 U3 Pa3IMUHbIX 00JIacTel HAyKu U peabHON
KH3HH;

ITPy 08 ymeTs CBOOOHO ONEPUPOBATH MOHATHAMU: TpaPUK
¢bynkunu, oopaTHas GyHKIMS, KOMIO3UIUS (YHKIUH,
TMHEWHas QYHKIUS, KBaApaTUIHAast (YHKIHS, CTeTICHHAs
(bYyHKLHUS C LIETBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
¢byHKIIMHN, 00paTHBIE TPUTOHOMETpUUYECKHE (QYHKIUHY,
rokasarenbHas U Jjorapupmudeckas QyHKINH; YMEHHE




CTpOUTH Tpaduka QPyHKIUH, BBIOIHATH IPEOOPA30OBaAHUS
rpadukoB GyHKIMI; yMEHUE UCIIOJIb30BaTh IpaduKu
(byHKUIMT 17151 U3Y4YEHUs IPOLIECCOB U 3aBUCHMOCTEN TIpU
pELIeHUH 3a]a4 U3 IPYTUX YYEOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (pOpMyIaMH 3aBUCUMOCTH
MEX]y BEIMYMHAMU; YMEHUE CBOOOIHO ONIEpUPOBATh
MOHATUSAMH: YETHOCTh (DYHKLIUH, IEPHOAUYHOCTD (PYHKITUH,
OrPaHUYEHHOCTh (YHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
SKCTpeMyM (yHKIHNU, HAaMOOJIbIIIee U HAUMEHbIIIEE
3Ha4YeHue QYHKIUHU Ha IPOMEXYTKE; yMEHHUE ITPOBOIUTh
uccieoBanne QyHKIMK; yMEHUE UCIIOIb30BaTh CBOWCTBA U
rpaduKu GYHKLUUH JUIsL pELLICHUs ypaBHEHUH, HEPaBEeHCTB U
3aja4 C mapaMeTpamu; n300paxarb Ha KOOPAMHATHON
IUIOCKOCTH MHOXKECTBA PEILIEHUH ypaBHEHU, HEPAaBEHCTB U
UX CHCTEM;

ITPy 09 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
MOCJIEIOBATEIBHOCTD, apu(METHUECKas IIPOTPECcCHs,
reoMeTpHuecKas porpeccusi, 0eCKOHEUHO yObIBaroIas
IIpOrpeccusi; yMEHHE 3a1aBaTh MOCIE10BAaTEIbHOCTH, B TOM
qHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX (GOpMYyIT;

ITPy 10 ymeTs onepupoBaTh NOHATUSAMHU: HEPEPHIBHON
GbyHKLINY, acCUMIOTOTHI rpaduka GyHKIMHU, TIepBasi U BTopast
npoun3BOHAs (YHKIIMH, TEOMETPUUECKUN U PU3UUECKUIA
CMBICJI TPOU3BOIHOM, IEpBOOOpa3Hasi, ONpPeAEICHHBIH
WHTETpal, yMEHHUE HAXOUTh ACHMITOTHI Tpaduka
(byHKINHU; YMEHHE BBIYUCIISATH IIPOU3BOIHBIE CYMMBI,
MIPOM3BEACHNUS, YACTOTHOTO M KOMITO3UITUH (DYHKITHIA,
HaXOJUTh YpaBHEHUs KacaTelbHOU K rpaduky QyHKINY;
YMETh MCIIOJIb30BaTh MPOU3BOAHYIO JIJISI HCCIICIOBAHUS
(byHKUIMH, 17151 HAX0XKIEHHUS HAWTy4IIero peleHns
MPUKIIAJHBIX, B TOM YHCJIE COMUAITBHO-)KOHOMHYECKUX U
bu3nUecKux 3a1ad, s ONpeeseHusl CKOPOCTH U
YCKOPEHHsI; HAXOIUTh TUIOIAAHN U 00beMBbI pUryp ¢




IIOMOUIbIO UHTETPAJIa; IPUBOJUTH IPUMEPDI
MaTEeMaTHYECKOro MOJIEIMPOBAHUS C TIOMOIIBIO

TG depeHIaIbHBIX YPaBHEHHIA;

IIPy 11 ymerb onepupoBaTh NOHATHAMU: KOMILJIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCia, MOAYIb U
apryMeHT KOMILUIEKCHOIO 4yKcia, hopMa 3anucu
KOMIUIEKCHBIX UuCell (reoMeTprudeckKas,
TPUTOHOMETpHUUECKas U anredpanyeckas); yMeTb
MIPOU3BOIUTH ApPHU(PMETHUECKUE IEHCTBHS C KOMITJICKCHBIMH
YHCIaMU; IPUBOAUTH PUMEPHI UCTIONb30BAHUS
KOMIUIEKCHBIX YHUCEIT;

ITPy 12 ymeTh CBOOOJHO ONEPUPOBATH MOHATHIMU:
cpennee apudmeTrnueckoe, MeMana, HauooJbIee U
HalMEHblIee 3HAaUEHUs, pa3Max, IUCIepCcHsl, CTaHJapTHOE
OTKJIOHEHHE JIJIsl ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHUE
UCCIIE/I0BaTh CTATUCTUYECKUE JIAHHBIE, B TOM YHCIIE C
IIPUMEHEHUEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX
CpPEeCTB; rpaMuecKu Mcciae10BaTh COBMECTHBIE
HAOJII0/IEHUS C IOMOILBIO TUarpaMM pacCceuBaHUs U
JIMHEWHOM PErpeccuy;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITHH C
UCMOJIb30BaHUEM I'paMueCKUX METOA0B; IPUMEHSTH JIJIs
pelieHus 3aa4 popMyIIbl CIOKEHHUSI U YMHOXKEHUS
BEPOSTHOCTEN, (OPMYILY MOJTHOM BEPOATHOCTH, (HhOpMYITy
bepnymin, komOuHaTOpHBIE PaKThl U HOPMYIIBI;
OLIEHUBATh BEPOATHOCTH pEAIbHBIX COOBITUI; yMEHHE
OTepUPOBATH MOHITUSIMHU: CIy4ailHas BeIMYMHA,
pacnpeesieHue BEPOSTHOCTEN, MaTEMAaTHYECKOE
O’KHJaHUEe, TUCTIePCUs U CTaHJapTHOE OTKJIOHEHUE
CIly4yaifHON BENIMYMHBI, QYHKIIMU pacrpeeeH s 1
IJIOTHOCTH PaBHOMEPHOTO, TOKA3aTEIbHOIO U
HOPMAJIbHOTO paclpeAeeH!Il; YMEHUE UCIIONIb30BaTh
CBOICTBA N3Y4YEHHBIX paclpeeIeHUN s pellIeHus 3a/a4;




3HAaKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX YHCEII, METO/IBI
BbIOOPOYHBIX UCCIIEOBAHU; YMEHUE IPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
0O0I11eCTBEHHBIX SIBJICHUSX;

ITPy 14 ymeTs CBOOOIHO ONIEPUPOBATH MOHATHAMU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, IVIOCKHUI
YroJj, IBYTPaHHBIA YroJl, TPEXIPaHHBINA yroJl,
HepeceKaroIInecs, apauieNbHbIe U CKPELIMBAIOIIUECS
npsMble, TapaIIETbHOCTh U MEPIIEHANKYISPHOCTD MPSIMBIX
U TIOCKOCTEH, YroJl MEX]ly IPSIMBIMH, YTOJ MEXy MPsIMOMN
U TUIOCKOCTbIO, YTOJI MEXKAY IUIOCKOCTSIMH; YMEHUE
UCIOJIb30BAaTh MPH PEIIEHUH 331a4 U3y4eHHbIE (DAKThI U
TEOpPEMBI IIJITAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl
00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OepHUpOBaTh
MOHATUSIMHU: MHOTOTPAHHUK, CEYCHNE MHOTOTDAaHHUKA,
IPaBUJIbHBIN MHOTOTPaHHUK, IPU3Ma, NUpaMuaa, purypa u
MOBEPXHOCTh BpALICHHUS, IUJIMHIIP, KOHYC, IIap, chepa,
pa3BepTKa NOBEPXHOCTHU CEYECHHUsI KOHYCa U IIMIINH/pa,
napajuiesIbHbIe OCU WJIM OCHOBAaHUIO, CEYEHHUE 111apa,
IUIOCKOCTB, Kacaroliasics cepsl, IINHAPA, KOHYCa;
YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHUKA, U300paxaTrh
MHOT'OI'PaHHHKH, (PUTYPBI ¥ TOBEPXHOCTH BpAIIEHUS, UX
CEYEHHs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHUE MPUMEHATh CBOWCTBA T€OMETPUUECKUX (QUTYP,
CaMOCTOSITENIbHO (POPMYIIUPOBATH ONPENEICHUS N3Y4aeMbIX
¢buryp, BbLABUraTh TUIOTE3bI O CBOMCTBAX U MpPU3HAKAX
reoMeTpUYecKuX QUryp, 000CHOBBIBATh HJIM ONPOBEPraTh
UX; YMEHUE NMPOBOAUTH KJIaCCUPHUKAIMIO (PUTYp 1O
Pa3IMYHBIM NIPU3HAKAM, BBIMOIHATH HEOOXOIUMBbIE
JIOTIOJTHUTEIIbHBIE TIOCTPOEHUS;

ITPy 15 ymeTs cBOOOJHO ONEpUPOBATH MOHATUSAMHU:
wiomaab Gurypsl, 00semM GUrypsl, BeIHUMHA yIia,
paccTosHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXY




NPSMBIMH, PACCTOSTHUE MEX]TY TUIOCKOCTSIMHU, IJIOIIATh
cdepsl, IUIOIAAb TOBEPXHOCTH MUPAMHIBI, TIPH3MBI,
KOHYca, IWIHH]IPa, 00beM Ky0a, IPsIMOYTOJIBHOTO
napaJuleenuIea, MupaMuIbl, IPU3MBIL, HWINHAPA, KOHYCA,
11apa; yMEHHE HaXOUTh OTHOILIEHHE 00BEMOB TTOAOOHBIX
duryp;

IIpy 16 ymets cBOOOIHO OMEPHUPOBATH OHATUSIMHU:
JBIDKCHUE, MTapaIlIeTIbHbIA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, MPEOOpa3OBaHKe
noa06us1, mo1o0HbIe (GUTYPHI; YMEHUE pacliO3HABATh
paBHBIE U TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPHPO/IE,
HCKYCCTBE, apXUTEKTYpE; YMEHHE UCIIOIb30BATh
reOMETPHUECKUE OTHOIICHHUS, HAXOIUTh T€OMETPHUECKHUE
BEJIMYMHBI(JUTMHA, YTOJI, TUIOUIa/lb, 00bEM) NIPU PEILICHUN
3a71a4d U3 IPYTUX YYeOHBIX IIPEIMETOB U U3 PeaTbHON
KH3HU;

Ipy 17 ymets cBOOOIHO OMIEPUPOBATH OHATHSIMH:
IpSMOYTOJIbHAsL CCTeMa KOOPMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEACHNE BEKTOPA Ha YUCIIO, PA3JI0KEHUE BEKTOPA O
0asmcy, CKaIsIpHOE IPOM3BEICHNE, BEKTOPHOE
IPOMU3BECHUE, YTOJl MEXKIY BEKTOPaMU; YMEHHUE
MCTIOJIF30BaTh BEKTOPHBIN W KOOPIUHATHBIA METOJ JJIsI
pelIeHHs TeOMETPUUYECKHUX 3314 U 3a71a4 JIPYTUX y4eOHbIX
MPEIMETOB;

ITPy 18 ymeTs MOZIEIMpOBATh pealbHbIE CUTYalluu Ha
SI3BIKE MATEMAaTHKH; COCTABJISITh BEIPAKCHUS, YpaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI 0 YCIOBHUIO 3aa4H,
WCCIIEIOBATh MTOCTPOSHHBIE MOJIEIH C HCITOJTb30BAaHHEM
anmapara anreOpbl, HHTEpIPETHPOBATh OTYYSHHBIH
pe3yibTaT; CTPOUTh MaTEMATUIECKHE MOJIENTN C TIOMOIIBIO
reOMEeTPUUECKUX MOHATUI U BEIMYHH, PEIIaTh CBSI3aHHBIE C
HUMH [IPAKTUYECKHE 33]]a4M; COCTABIISITh BEPOSITHOCTHYIO




MOJIEJIb U UHTEPIIPETUPOBATH MTOJYUYEHHBIA PE3YyJIbTAT;
pelath NpUKIagHbIe 3aa4K CPEeICTBAMU MAaTEMATHUYECKOTO
aHaJIM3a B TOM YHCJE COIHATbLHO-9KOHOMHUYECKOTO B
(PU3UYECKOTO XapaKTepa;

ITPy 19 ymeTs BBIOUpATh MOAXOASIINN METOJ ISl PEIICHUS
3a71a4M; TOHMMAHUE 3HAUMMOCTH MAaT€MaTUKHU B U3yUYCHUHU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SBJICHUH;
YMEHHE paclo3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMATUKU B
HUCKYCCTBE, YMEHHUE IPUBOJUTD IIPUMEPHI MATEMATUYECKUX
OTKPBITHI PyCCKOM U MUPOBOM MaTeMaTH4ECKON HAYKH

OK 02. Ucnonb30Bath
COBpPEMEHHBIE CPEJICTBA
MOKCKA, aHaJIN3a U
MHTEepHpeTanuy HHGopMaIum
1 UHPOPMAIMOHHbIE
TEXHOJIOTUH /sl BHITTOJIHEHUS
3a/1a4 npodeccuoHambHOM
JeSITeNIbHOCTH;

JIP 33 chopmMupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKH U O0IIECTBEHHOH NPAaKTHKH, OCHOBAaHHOTO Ha
JMAJIoTe KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

JIP 34 coBepiieHCTBOBaHUE S3BIKOBOH U
YUTATENIbCKOM KYJIbTYpBI KaK CpPeCTBA
B3aUMO/JICHCTBUS MEXIY JIIOAbMU U TIO3HAHUS MUDA;
JIP 35 oco3Hanme IEHHOCTH HAYYHOU JIeSITeTbHOCTH,
TOTOBHOCTB OCYIIECTBIISTH MMPOSKTHYIO U
UCCIIEI0BATEIbCKYIO AEATENbHOCTh HHANBUIYAIBHO U
B TpyIIIE.

MP 21 Bnagets HaBbIKAMHU MOJTY4EHUS HHDOpMAIUH
U3 NICTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIISITH TIOUCK, aHAJIN3, CHCTEMATH3aIHIO U
UHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUIOB U
dbop™m mpeacTaBICHUS;

MP 22 co3naBath TEKCTHI B pPa3IMYHbIX opMaTax ¢
y4eTOM Ha3zHaueHHsI HHOPMAIIUY H 1IEJIeBOM
ayJIUTOpPUH, BEIOUpast ONTUMANIbHYIO (hopMy
NPEICTAaBIICHNS U BU3YaJIN3allNH;

MP 23 ouieHuBaTh JOCTOBEPHOCTD, JIETUTUMHOCTh
WHPOPMAIIH, €€ COOTBETCTBHE TIPABOBBIM U

I1P6 05 ymeTs onepupoBaTh MOHATUSME: pallMOHATIBHAS
byHKLUs, TOKa3aTeNbHas QyHKIMS, CTereHHas QyHKIMS,
norapupmuueckas QyHKIUsS, TPUTOHOMETPUYECKHE
¢bynkunu, odpaTHble (YHKIMN; YMETh CTPOUTH I'papuKu
M3YyYEHHBIX (YHKIHUH, HCIIOIB30BaTh TPapUKH MPH
W3Y4YEHHUH IIPOLIECCOB U 3aBUCUMOCTEN, IIPY PEILIEHUH 3a1a4
W3 IpyruX y4eOHBIX IPEIMETOB U 33]1a4 U3 PeaIbHON
YKU3HH; BBIpAXXaTh (GOpMyIaMH 3aBUCUMOCTU MEXKIY
BEJIMYUHAMU;

ITPy 07 ymeTh onepupoBaTh MOHATUSMH: TOXKIECTBO,
TOKJECTBEHHOE NPpeoOpa3oBaHNe, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHOCTb YPABHEHUI, HEPABEHCTB U CUCTEM,
paloHaIbHble, UppallMOHAIbHbIE, T0KA3aTEIbHbIE,
CTENeHHbIE, JorapudmMuyeckrue, TPUrOHOMETPHUUECKHE
YPaBHEHHs, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIbIO
pa3IMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C [TapaMeTPOM; IPUMEHSTh YPAaBHEHHUSI,
HEPABEHCTBA, UX CUCTEMBI JIJISl PELIECHHS] MAaTEMaTHUECKHUX
3a/1a4 M 3371a4 U3 Pa3IMIHbIX 00J1acTel HAyKU U pealbHON
JKU3HU;

ITPy 16 ymeTh cBOOOIHO OTIEPHPOBATH TIOHATHSIMH:




MOpaTbHO-3THUYECKUM HOpMaM;

MP 24 ucnions30BaTh cpeacTBa HHPOPMAITMOHHBIX U
KOMMYHUKAI[UOHHBIX TEXHOJIOTUHN B PEIICHUH
KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 337a4 ¢ COOII0EHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYCCKUX HOPM,
HOpM HMH(GOPMAIIMOHHON 06€30M1aCHOCTH;

MP 25 BiazieTb HaBbIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHGOpMaIMOHHOM 0€30IMacCHOCTH

JBIDKEHUE, MTAapaJIeNIbHbIA EpeHOC, CHMMETPUS Ha
IUIOCKOCTHU H B TIPOCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHue
no00us, moto0HbIe (GUTYPHI; YMEHUE PACTIO3HABATD
paBHBIE U TOJOOHBIE (GUTYPHI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMEHHUE HCIIOIB30BaTh
reOMETPUYECKIE OTHOIICHHS, HAXOAUTh T€OMETPUIECKHUE
BEJIMYMHBI(JUTMHA, YTOJI, IUIONIa/lb, 00bEM) IIPH PELICHUN
3a1a4 U3 APYrux ydeOHBIX MPEAMETOB U U3 PeallbHOM
KHU3HH,

OK 03. ITnaaupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuOHAIbHOE U
JMYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEIbCKYIO
NeSITeIbHOCTD B
npodeccuonanbHoOM chepe,
MCIOJIb30BATh 3HAHUS 1O
(MHaHCOBOI T'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyalLlUsX;

JIP 12 chopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
STUYECKOTO MOBEICHHUS;

JIP 13 ciocoOHOCTh OIIEHUBATh CUTYALUI0 U
IPUHUMATh OCO3HAHUE PELIEHMSI, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP 14 oco3naHue TUYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHBOTO OYAYIIETO;

JIP 15 oTBeTCTBEHHOE OTHOIIIEHUE K CBOMM
POAUTENSIM U (UJIU) IPYTUM WIEHAM CEMbH, CO3JaHUIO
CEMbHU Ha OCHOBE OCO3HAHHOT'O NMPUHSATHS LIEHHOCTEN
CEMENHOM )KM3HU B COOTBETCTBUU C TPATULUSIMHU
HapoaoB Poccuu;

MP 36 caMOCTOATEIHHO OCYIIECTBIIATh
MO3HABATEJIbHYIO JI€ATEIbHOCTD, BBISIBIATH IPOOJIEMBIL,
CTaBUTH U (HOPMYyIUPOBATH COOCTBEHHBIC 3a/1aUU B
00pa3oBaTeNbHON IeATENHHOCTH U KU3HEHHBIX
CUTYaIsX;

MP 37 caMOCTOSTENHFHO COCTABIIATH IJIaH PEIICHUS
POOJIEMBI C YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEICTABICHU;

MP 42 naBatb OlleHKY HOBBIM CHUTYaIlHsIM, BHOCHUTh
KOPPEKTHUBBI B ACSITENbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIHTATOB LIEJIAM

ITP6 03 ymeTh oniepupoBaTh MOHSATUSIMU: PATUOHAILHBIC,
UppalnyoHaIbHbIE, IOKa3aTelbHbIE, CTEIICHHbIE,
JorapupMHUEcKue, TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPaBEHCTBA, MX CHCTEMBI;

I1P6 10 ymeTs onepupoBaTh NOHATUSAME: MHOTOT'PaHHHUK,
ceueHre MHOrOrpaHHMKa, Ky0, napajuiesenumnes, Ipu3ma,
nupamMuia, GUrypa u moBEpXHOCTh BpAILICHHS, IIHITHH/ID,
KOHYC, 1ap, cepa, ceueHus: pUrypsl BpalieHus,
IJIOCKOCTh, Kacaroasics chepbl, HIUIMHAPA, KOHYCa,
TUTOIIAb TOBEPXHOCTH MUPAMU/IBI, IIPU3MBI, KOHYCA,
LWIMHApPA, TUIoIaab chepbl, 00beM Ky0a, MPsIMOYTroJbHOTO
napauieNienure 12, MUpaMuIbl, TPU3MBIL, IIFJINHIPA, KOHYCA,
1apa; yMeHHue U300pakaTb MHOTOTPAaHHUKHU U
MOBEPXHOCTH BPAIICHUS, UX CEYEHUS OT PYKH, C IIOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHHUE paclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE paclio3HaBaTh NMPABHILHBIE MHOTOTPAHHUKH;

ITP6 13 ymeThb onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHAsS
cucTeMa KOOPAMHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKaJIIpPHOE IPOU3BEACHUE, YTOI
MEXy BEKTOPaMH, CyMMa BEKTOPOB, TPOU3BEACHNE
BEKTOpA Ha YMCIIO; HAXOAUTH C TOMOILBIO U3YYEHHBIX
bopMyI1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE




MP 43 BrageTh HaBBIKAMH MO3HABATEILHON
peduiekcHu KaKk 0CO3HaHUS COBEpIIAEMbIX JEHCTBUH U
MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI; UCTIOJIB30BaTh MPUEMBI PEPIICKCUH TS
OIICHKH CUTYaIllH, BEIOOpA BEPHOTO PEIICHUS;

MP 44 ymeTp OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATH PEIICHUS TI0 UX CHUKCHHIO;

JIP 38 chopMHUpOBaHHOCTh BHYTPCHHEH MOTHBAIIHH,
BKJIIOUYAIOLIUI CTpEMIICHHE K JOCTUKEHHIO LIETTU U
ycrnexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE
JENCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH;

JIP 39 chopMHUpOBAaHHOCTH AMIIATHH, BKIIFOYAFOIIICH
CIOCOOHOCTH TOHUMATh AMOIIMOHAIIEHOE COCTOSIHUE
JIPYTHUX, YYUTHIBATh €T0 MPH OCYIIECTBICHUU
KOMMYHHUKAIUHU, CHOCOOHOCTh K COUYBCTBUIO U
COTEePEKUBAHUIO;

JIP 40 chopMUPOBAaHHOCTH COITUATBHBIX HABBIKOB,
BKITIOUYAIOITUX CITIOCOOHOCTH BHICTPANBATh OTHOILICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTCSI, TIPOSIBIISATH HHTEPEC U
pa3pemniaTh KOHQIUKTHI

MCXKAY IBYMsI TOUKAMHU,

OK 04. DddexrnBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH]JIE;

MP 09 BnageTs HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM MTPOEKTHON M COLMAIBHOMN
JIEATEIbHOCTH;

MP 30 moHuMaTh ¥ UCMIOIB30BATh IPEUMYILIECTBA
KOMaHJHON U HHIUBUAYAIbHON pabOThI;

MP 32 npuHUMaTh 1€JIM COBMECTHOM JESATEIBHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH JICHUCTBHS 1O €€
JIOCTUKEHHIO: COCTABJIATH ILJIaH ECUCTBUN,
pacnpenensiTh pojau ¢ y4eTOM MHEHHN Y4aCTHUKOB,
00CyXJaTh pe3ylbTaThl COBMECTHOM paboTHI;

MP 07 koopAMHUPOBATH U BBHITIOIHSITH PaboTy B
YCJIOBHUSAX PEaTbHOr0, BAPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

ITP0 8 ymeTs onepupoBaTh NOHATUAMU: CIIy4alHbIN OIBIT U
Ciy4aifHOE COOBITHE, BEPOATHOCTH CITy4YalHOTO COOBITHS;
YMEHHE BBIYMCIIATE BEPOATHOCTD C UCIIOJIB30BAHUEM
rpauyecKuX METO0B; MPUMEHSTH (POPMYIIbI CIIOKEHUS U
YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (PaKThI U
(dbopMyIIbl IPU pEUIeHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH MPUMEPHI OSIBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

ITPy 06 ymeTh cBOOOAHO ONEPHPOBATH MOHATHUSIMMU:
CTEIEHb ¢ LEIbIM IT0Ka3aTeIeM, KOPEHb HATYPaJIbHOU
CTEIIEHHU, CTENIEHb C PAIMOHAJILHBIM I0KA3aTEJIEM, CTEIICHb




MP 35 ocymiecTBIsATh MO3UTHBHOE CTPATETUYECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYAIUX, TIPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
MP 45 npuHUMaTh MOTHBBI M @pTYMEHTBI IPYyTUX
JIOJIEH NIpU aHaNIU3€ PE3yJIbTaTOB AESATEIbHOCTH;
MP 48 npuszHaBaTh CBOE IPABO U MPABO APYTHUX
JIIOJICH Ha OIINOKU;

MP 49 pa3BuBaTh ClIOCOOHOCTH IIOHUMATh MHP C
MO3UIUH JIPYrOro YeI0BeKa

C IICHCTBUTENIbHBIM TIOKa3aTeNeM, JIorapu(M Yuciia, CUHYC,
KOCHHYC U TAHT€HC MIPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMU: TPaPUK
dbyHKIMH, 00paTHAs PYHKIMS, KOMITO3HUITUS () YHKIIHH,
TUHeWHas QYHKIUS, KBaJApaTuyHas QyHKINSA, CTEIICHHAS
(GyHKLUSA C LIEIbIM [T0Ka3aTelleM, TPUTOHOMETPUUYECKHE
¢byHK1MHM, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
nokasaresbHas U Jjorapupmudeckas GyHKINUN; yMEHHE
CTpoUTh Tpaduka QyHKIUI, BBIIOIHATH IPEOOPA3OBAHUS
rpadukoB QpyHKUINN; yMEHHE UCIIONIb30BaTh IpaduKu
GyHKIMH 1715 U3y4eHUs IPOLIECCOB U 3aBUCUMOCTEN MpU
pELICHUH 3a]a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (pOpMyIaMu 3aBUCUMOCTH
MEX]y BeIMYMHAMU; CBOOOHO ONIEPUPOBATH MOHATHIMU:
YEeTHOCTh (PYHKIUH, IEPHOAUIHOCTD (PYHKITUH,
OrPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTb (DYHKIIUH,
OKCTpeMyM (yHKINH, HAHOOJIbIIIee U HAaNMEHBIIIEe
3Ha4YeHUe PYHKIUHU HAa IPOMEXYTKE; yMETh IPOBOAUTH
uccleloBaHue (QYHKIIMH; YMETh MCIIOJIb30BaTh CBOMCTBA U
rpaduKu GYHKLUUH JUIsl pellIeHUs ypaBHEHUH, HEPaBEeHCTB U
3aj1ad C mapaMeTpamu; n300pakaTh Ha KOOPIWHATHOM
IUIOCKOCTH MHOKECTBA PELLICHUH ypaBHEHU, HEPABEHCTB U
UX CUCTEM;

OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoi denepanuu ¢
y4eTOM O0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA,;

JIP 16 scTeTnyeckoe OTHOIIEHUE K MUPY, BKIIOYAs
ACTETUKY OBITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIECTBEHHBIX
OTHOIIICHUM;

JIP 17 ciocoGHOCTh BOCIIPUHUMATH Pa3IMYHbIE BHIbI
HCKYCCTBA, TPATUIIMHA U TBOPUYECTBO CBOETO U APYTUX
HapOJIOB, OIYIIaTh YMOLMOHAIBHOE BO3/IECTBIE
HCKYCCTBA;

JIP 18 yOex/1eHHOCTh B 3HAYUMOCTH U1l TMYHOCTH U
o0111ecTBa 0T€YeCTBEHHOI'0 U MUPOBOT'0O HCKYCCTBA,

ITPy 12 ymeTs onepupoBaTh NOHATHIMU: CPEAHEE
apudmernyeckoe, MeiaHa, HauOOJIbIlIee U HAUMEHbIIEe
3HAUYEHMS, pa3Max, TUCIEPCHUs, CTAaHJaPTHOE OTKIOHEHHE
YHCJIOBOTO HA0Opa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaIIKIO, TIPEICTABICHHYIO B TAOIHUIIAX, HA
quarpammax, rpadukax, OTpakKarol[yto CBOMCTBA pealbHbIX
MIPOILIECCOB U SIBJICHUH; MPEACTABIATH HHPOPMALIUIO C
MTOMOMUIBIO TaOJHUI] U JUarpamMmm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM UUCIIE C IPUMEHEHUEM
rpauuecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB;




ATHUYECKHX KYJIbTYPHBIX TPAIUIIUNA U HAPOJAHOTO
TBOPUYECTBA;

JIP 19 roTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX
BUJIAX UCKYCCTBA, CTPEMJICHHE IIPOSBIIATH KayecTBa
TBOPYECKOM JINUHOCTH;

MP 26 ocymiecTBIsATh KOMMYHHKAILIMU BO BCeX cepax
KHU3HH,

MP 27 pacniozHaBath HeBepOaIbHBIC CPEICTBA
o011eHus, TOHUMAaTh 3HAYCHUE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUIKN KOH(MIMKTHBIX CUTYyaIlui
U CMAT4aTh KOH(IUKTHI;

MP 29 pa3BepHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY
3pEHUs C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB

ITP6 09 ymeTs onepupoBaTh NOHIATUAMU: TOUKa, IIpsIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPAHHBINA yrodi,
CKpEIIMBAIOIINECS IPSIMbIE, TAPAIIIEIIBHOCTD U
HEePIEHANKYIIAPHOCTD MPSIMBIX U INIOCKOCTEH, Yrol MEXy
IPSIMBIMU, YT'OJI MEKY IPSIMOU U INIOCKOCTBIO, YIOJl
MEX]y IUIOCKOCTSIMH, PACCTOSHUE OT TOUKH JI0 INIOCKOCTH,
paccTosiHuE MEXY MPSMBIMU, PACCTOSIHUE MEXKAY
IUIOCKOCTSIMH; YMETb UCIOJIb30BATh IPU PEIICHUH 3a1a4
U3y4eHHBbIE (PAKTHI U TEOPEMBI IJTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLIET0 MHUPA;

OK 06. IIposiBnaTs
IPaX/1aHCKO-TIaTPUOTHYECKYIO
MO3UILIMIO, IEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEJCHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00I11eYeI0BEYECKUX
LIEHHOCTEM, B TOM YHUCIIE C
y4€eTOM rapMOHHU3ALNH
MEKHAlMOHAJIbHBIX U
MEXKPEJIUTUO3HbBIX
OTHOILIEHUM, TPUMEHSATh
CTaHIapThI
AHTUKOPPYNIIMOHHOTO
MIOBE/ICHNUS;

JIP 02 oco3HaHnEe CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBaXKEHHME 3aKOHA U IIPABOIIOPSAJIKA;
JIP 03 npuHATHE TPaJULMOHHBIX HAI[MOHAIBHBIX
0011eYeI0BEYECKUX TYMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

JIP 04 roTOBHOCTH IPOTHUBOCTOSITH MI€0JIOTHH
HKCTpEMH3Ma, Hal[MOHAIN3Ma, KceHo(hoOuH,
JUCKPUMHUHALIMU 110 COLUAIbHBIM, PEJIUTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM NPU3HAKAM;

JIP 05 roTOBHOCTH BECTH COBMECTHYIO JI€ATEILHOCTh B
MHTEpecax rpakJaHCKoro o0IecTBa, y4acTBOBATh B
caMOyTIpaBJIeHHH B 0011e00pa3oBaTeIbHOM
OpraHMU3aIH U JETCKO-IOHOIIECKUX OpraHU3aIusiX;
JIP 06 ymeHue B3auMOEHCTBOBATh C COLIMAIbHBIMU
UHCTPYMEHTAMHU B COOTBETCTBUU C UX QYHKIUSIMH U
Ha3HAYCHHEM;

JIP 07 roTOBHOCTH K T'YMaHUTapHON U BOJIOHTEPCKOU
JESTEIILHOCTH;

JIP 08 copMupoBaHHOCTH POCCUUCKON TpaskIaHCKOM
UJCHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY

ITP0 12 ymeTs onepupoBaTh NOHATUAMHU: IPSIMOYTOJIBHAS
CUCTEMa KOOPJMHAT, KOOPJIMHAThI TOUKH, BEKTOD,
KOOpPJMHAThI BEKTOPA, CKAIIPHOE TPOU3BEACHUE, YOI
MEXJ1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOPA Ha YHUCJI0; HAXOJUTH C IIOMOILBIO N3YYEHHBIX
(bopMyJ1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXY JBYMs TOUKAMU;

ITP6 14 ymeTs BbIOMpaTh MOAXOAAIIUN U3yUYEHHBIH METO
JUIsl pEIIEHUs 3a]1a4M, PACIIO3HABATh MaTEMaTHUECKHE
(bakThl 1 MaTeMaTUYECKHE MOJIENIN B PUPOIHBIX U
OOLIIECTBEHHBIX SBJICHUSX, B UICKYCCTBE; YMEHHE IPUBOIUTH
IIPUMEPBI MaTEMaTUUYECKUX OTKPBITHH POCCUNCKOMN U
MHPOBOM MaTeMaTU4ECKON HAYKH;

ITP6 08 ymeTs onepupoBaTh NOHITUAMMU: CIydailHbIN OIIBIT
U CIIy4alHOE COOBITHE, BEPOSTHOCTh CIIYYaitHOTO COOBITHS;
YMETb BBIYUCIISATE BEPOATHOCTD C UCIIOJIb30BAHUEM
rpauuecKux MEeTO0B; MIPUMEHATH POPMYJIbI CIOKEHUS U
YMHOXXEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (DAaKThI U
(bopMyIIbIl IPU pEUIeHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHIMHU




HapoJly, 4yBCTBA OTBETCTBEHHOCTHU niepen Poaunoi,
TrOpJIOCTH 3a CBOM Kpal, CBOIO POJMHY, CBOM S3bIK U
KYJIbTYPY, IPOILJIOE U HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

JIP 09 nieHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U IIPUPOJTHOMY HACIIEUIO,
naMATHUKAM, TpaJauliusM HapoaoB Poccun,
nocTixkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTHSX U TPYIE;

JIP 10 uneiinas yOoexaeHHOCTb, TOTOBHOCTb K
CILY’>KEHMIO U 3alllUTE OT€YECTBA, OTBETCTBEHHOCTD 32
ero cyas0y;

MP 09 oBnajieHre HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLIMATIbHOM
JIESITEIIbBHOCTH

BCIIMYMHAMU,; YMCHHUC NPUBOAUTH IPHUMCEPHI TOSABJICHUA
3aKO0Ha OOJBIINX YHCEN B IMPpUPOAHBIX U 06IHCCTB6HHI)IX
SIBJICHUAX,

OK 07. CogericTBoBaTh
COXPaHEHUIO OKPYKAOLIEH
cpenbl, pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHMH KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOM3BOJICTBA, 2((HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalLUsX;

JIP 30 He npuHUMATh IEUCTBUS, IPUHOCAIIEE BPE]
OKpYXKaloIllel cpele;

JIP 31 ymeTs porHo3upoBaTh HEOIAronpUsTHbIE
HKOJIOTMUECKUE MTOCIIEACTBUS MTPEATPUHIMAEMBIX
JIEHCTBHM, IPEJOTBPALLATh UX;

JIP 32 pacmmpuTh ONBIT AEATENBHOCTH
HKOJIOTMUYECKOM HAIIPaBJIEHHOCTH;

MP 05 pa3pabatbIBaTh IU1aH pelIeHus IpoOIeMsl ¢
YUETOM aHaJIn3a UMEIOIIMNXCS MaTepUaibHbIX U
HEMaTEpUAJIbHBIX PECYPCOB;

MP 17 ocymiecTBIATh LENEHAPABICHHBIN ITOUCK
IepeHoca CpesiCTB U CrocoO0B JIeHCTBHS B
poeCCHOHABHYIO CPENY;

MP 18 ymeTs mepeHOCHTD 3HAHHS B TIO3HABATEIHHYIO
U TIPAKTHYECKYIO 00J1aCTH KUZHEESATENbHOCTH;

MP 34 npeanarate HOBbIC IPOEKTHI, OIICHUBATH UICH
MO3UIMN HOBU3HBI, OPUTHHAIBHOCTH;

MP 38 naBatp OlleHKY HOBBIM CUTYallUsIM, BHOCUTh

I1P6 04 ymeTs onepupoBaTh NOHITUIMU: (PYHKIINSA,
HenpepbIBHAs (YHKIHS, IPOU3BOIHAS, IEPBOOOpaA3HAas,
OINPEEIIEHHBIM HHTETPaAJl; YMETh HAXOIUTh IPOU3BOJIHbIE
AJIEMEHTApHBIX (PYHKINN, UCTIOJIb3YsI CIIPAaBOYHBIE
MaTepHalbl; UCCIEN0BaTh B IPOCTEHIINX CIydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOoOJbIIIee U HAaUMEHbIIIEe
3Ha4YeHue QYHKUUH; CTPOUTH rpad K1 MHOTOUJICHOB C
MCIIOJIb30BaHUEM arfapaTa MaTeMaTHYeCKOro aHaIn3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 33134 Ha
JIBUKEHHE; PEIIATh MPAKTUKO-OPUEHTUPOBAHHBIE 331a4U Ha
HauOoJIbIlIee U HAaMMEHbIIIee 3HaUeHHUs1, Ha HaXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymers onepupoBaTh HOHATUSMU: JBUKEHUE B
IIPOCTPAHCTBE, MO00HbIE (PUTYPBI B TPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOILICHHE TUIOMAEH MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYp NMPH PEIICHUH 3a]1a4;

IIP6 12 yMeTh BBIYUCIIATh TEOMETPUIECKNE BETUUNHBI
(JutMHa, yroJ1, oAb, 00BeM, IUIOIAAb TOBEPXHOCTH),




KOPPEKTHUBBI B ACATCIbHOCTE, OLICHUBATH
COOTBCTCTBHUC PC3YJILTATOB LCIISIM

MCIIOJIb30BaTh U3y4eHHbIE (POPMYIIBI U METO/IBI;

IIK 1.1 OcCylecTBIISITh
paboThl MO  TMOATOTOBKE
eAuHUIl  00OpyAOBaHUSA K
MOHTAXY.

JIP 25 roTOBHOCTH K aKTHBHOI JIEITCILHOCTU
TEXHOJOTMYECKOM U COLMAIbHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;
JIP 34 coBepliiieHCTBOBAHHE SI3bIKOBOM U
YUTATEJIbCKOW KYJBbTYPhI KaK CPEJCTBA
B3aMMOJICUCTBUS MEXAY JIFOJAbMU U IMO3HAHUS MUPA;
JIP 35 oco3HaHMe LICHHOCTH Hay4YHOU JeSATEIbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATh IPOCKTHYIO U
HCCJIEI0BATENBCKYIO IESITEIbHOCTh UHIMBUIYAIBHO U
B IpYIIIIE.

MP 04 BbISBISATH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpUBaEeMbIX SIBJICHUSX;

MP 06 BHOCUTb KOPPEKTHUBBI B JIEITEIHHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LIEIISIM,
OLIEHUBATh PUCKU MOCIEACTBUI IESITEIbHOCTH;

MP 11 oBnanenue BUgaMu ACSITEIAbHOCTH I10
MOJYYECHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALINH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B Pa3IHUHbIX
y4e€OHBIX CUTYaIUAX, B TOM YUCJIE TIPU CO3JIaHUU
Y4eOHBIX M COIUANBHBIX TPOEKTOB;

ITP6 01 BirageTs METOAAMM J10KA3ATEIbCTB, AITOPUTMAMU
peleHus 3aa4; yMeTb (OpMYIMPOBATh ONIPECIICHUS,
aKCHOMBI ¥ TEOPEMBI, IPUMEHSATDH UX, TPOBOIUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKICHHS B XOJI€ PELLICHUs 3a1a4;
ITPB 02 ymeTh onepupoBaTh HOHATUSMU: CTENIEHb YUCIA,
Jorapu@m 4ymucia; yMEHHE BbIIOJIHATh BBIYMCICHUS
3HAYEHUH U MPeoO0pa30BaHUI BBIPAXKCHHM CO CTEIICHIMHU U
norapudpmamu, npeodpazoBaHue ApoOHO-pALIMOHATBHBIX
BBIPAKECHMUI;

ITP6 06 ymeTh periaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, 10JIU U YaCTH, Ha JIBUKECHHUE,
paboTy, CTOMMOCTb TOBApOB M YCIIYT, HAJIOTH 33Jjauu U3
o0JacTy yrnpaBiaeHUs JIMYHBIMU U CEMEUHBIMU (PUHAHCAMU);
COCTaBJIATh BBIPAKEHUsSI, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIE0BATh [10JIy4YEHHOE
pellIeHNEe U OIIEHUBATh NMPaBI0NOA00HOCTb PE3yIbTATOB;
ITP6 12 ymMeThb BBIUUCIATH T€OMETPUUECKHE BETUUHHBI

(nmuHA, yrou, TIIoa s, 00beM, TIIOIaAb MOBEPXHOCTH),
MCII0JIb30BaTh U3yUYEHHBIE (DOPMYIIBI U METOIBI;

ITP6 14 ymeTs BBIOMpATh MOAXOAMIINI U3YUEHHBIH METO/
JUISl pEIIeHUs 3a]1a4M, paclio3HaBaTh MaTeMaTHUECKHE
(bakThl 1 MaTeMaTHYECKHE MOJICNIN B IPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UICKYCCTBE; YMEHHE IPUBOIUTH
IPUMEPbI MATEMATUYECKUX OTKPBITUHA POCCUICKOM 1
MHPOBOM MaTeMaTU4ECKON HAYKH;

[TPy 06 ymeTh cBOOOAHO ONEpUPOBATH MOHATUSMU:
CTEMEeHb C LeJIbIM MIoKa3aTelieM, KOpeHb HaTypaJlbHON
CTENEHM, CTENEHb C PAllMOHAJIbLHBIM II0KAa3aTeNIEM, CTEIIEHb
C IEHCTBUTENIbHBIM [TOKa3aTeseM, Jorapudm ymcia, CHHYC,
KOCHHYC Y TaHT€HC IPOU3BOJIBHOIO YUCIIA;

ITPy 08 ymeTh cBOOOAHO OMEPUPOBATH MOHATUSAMHU: TpaduK




¢bynkunu, odpaTHas GYHKIHS, KOMIIO3UIMS (YHKITH,
TuHeHas QyHKUMS, KBagpaTHuHas QyHKIUS, CTeIIeHHas
(YHKILHUS C LIETBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
(dbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITHH,
MoKasarenbHas U Jorapudmudeckas QyHKIUN; yMEHUE
CTpouTh rpaduka GyHKIHi, BHITOIHATH IPEoOpa3oBaHuUs
rpadukoB GyHKIMN; yMEHHUE UCTIONB30BaTh TpaduKu
GbyHKIM 1715 ©3y4eHUs MPOIIECCOB U 3aBUCUMOCTEN MPH
pELICHUH 3a1a4 U3 IPYTUX YIeOHBIX IPEIMETOB U U3
pealbHOM JKU3HH; BhIpaXKaTh (OpMyTIaMu 3aBUCUMOCTH
MEXy BEIMYMHAMHY;

ITPy 12 ymeTs cCBOOOAHO ONEPUPOBATH MOHATHUSIMHU:
cpennee apudmeTrnueckoe, MeMana, HauooJbIee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIIEPCUs, CTAaHIaPTHOE
OTKJIOHEHUE IS OTIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHE
MCCIIeIOBATh CTATUCTHYECKUE JaHHbBIE, B TOM YHCIIE C
NPUMEHEHHEM TPaQUUECKUX METOAOB U SIEKTPOHHBIX
CpPEeCTB; rpaMuecKu Mcciae10BaTh COBMECTHBIE
HaOJIOICHNS C TOMOIIBIO JIarpaMM pacCeUBaHUS U
JIMHEWHOM PErpeccuy;

IIPy 18 ymMeThs MOENMPOBATh PEAIbHBIE CUTYAIlUU Ha
A3bIKE MAaTEMaTHKH; COCTABJIATh BBIPAKEHUS, YpaBHEHMUS,
HEPaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3aa4H,
UCCIIEI0BaTh TOCTPOEHHBIE MOJIENHN C MCIIOJIb30BaHUEM
armapara anreOpbl, ”HTEPIPETHPOBATH OTYIESHHBIN
pe3ysbTaT; CTPOUTh MaTeMaTHYECKHE MOJIENIN C TIOMOIIIbIO
Te€OMETPHUECKUX MTOHATHI U BEIMYHH, PEIIaTh CBSI3aHHBIE C
HUMH [IPAKTUYECKHE 33]]a4; COCTABISATH BEPOSITHOCTHYIO
MOJIENTb M HHTEPIIPETUPOBATH MTOTyYSHHBIH Pe3yIbTar;
penaTh NPUKIIAJAHBIE 33/1a4H CPEJCTBAMU MaTEMaTHYECKOTO
aHaJM3a B TOM YHCIIE COIMATBbHO-DKOHOMHYECKOTO U
(bU3MUeCKOro Xapakrepa;

ITPy 19 ymeTs BHIOMpATh MOIXOASIINI METOJI TSl PEIICHUS




3a/1auy; MOHUMAaHKE 3HAUUMOCTH MAaTEMATUKU B U3yYEHUU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
yYMEHHUE PAclo3HABAThH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE, YMEHHE MPUBOAUTH TPUMEPHI MATEMATHUECKHUX
OTKPBITUI PYCCKOM M MUPOBOM MaTeMaTHYECKOW HAYKH

IIK 3.1. Onpenenars
ONTUMAaJIbHBIE METOIbI
BOCCTAHOBJICHHSI
paboTOCIOCOOHOCTH
MIPOMBIIIIIICHHOTO
000pyI0BaHUS.

JIP 25 roToBHOCTH K aKTUBHOH JI€ATEIHLHOCTH
TEXHOJIOTMYECKON M COLMAIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATH, NIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;
JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U
YUTATEJIbCKOM KYJIbTYPhl KaK CPEACTBA
B3aMMOJICUCTBUS MEXIY JIFOABMHU U MO3HAHUS MUPA;
JIP 35 oco3HaHMe LICHHOCTH Hay4YHOU JeSATEIbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATh IPOCKTHYIO U
HCCJIEI0BATENBCKYIO IESITEIbHOCTh NHIMBUIYAIbHO U
B rpymIe.

MP 04 BbISIBISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBIICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€ITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM,
OLICHUBATh PUCKU ITOCIEACTBUN NESATEIBHOCTH;

MP 11 oBmagenne BUIAMHU AEITEILHOCTH 110
IIOJIyYEHUIO HOBOT'O 3HAHMS, €T0 UHTEPIIPETALNH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3IMYHBIX
y4eOHBIX CUTYAIIUSIX, B TOM YHCIIE TIPU CO3TaHUH
y49€OHBIX W COIUAITBHBIX MTPOCKTOB;

ITP6 01 BiiageTs METOAAMM J10KA3aTEIbCTB, AITOPUTMAMU
peleHus 3a1a4; yMeTb (POPMYIUPOBATH ONIPEEIICHUS,
aKCUOMBI M TEOPEMBI, IPUMEHATH UX, IIPOBOIUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKCHUS B XO/1€ PELICHNUS 3a/1a4;
ITPB 02 ymeTs onepupoBaTh NOHATUSAMU: CTEIEHb YUCIIA,
Jorapu@Mm 4uciia; yMEHHE BbINOJIHATh BBIYMCICHUS
3HAYCHUH U MPeOOPa30BaHUN BBIPAKCHHUH CO CTCIICHIMHU U
norapudpmamu, npeodpazoBaHue ApoOHO-pALIMOHATBHBIX
BBIPAKECHMUI;

ITP6 06 ymeTh periaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, 10JIU U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTb TOBAPOB M YCIIYT, HAJIOTH 33Jjau U3
o0nacTu ynpaBiaeHHs JINYHBIMU U CEMEUHBIMU (PMHAHCAMU );
COCTaBJIIATh BBIPAXKCHMSI, yPABHEHHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 33J1a4M, UCCIIE0BATh ITOJY4YEHHOE
pelleHNe U OLIEHUBAaTh NPaBI0NOA00HOCTb PE3Y/IbTATOB;
ITP6 12 ymMeThb BBIUUCIATH T€OMETPUUECKHE BETUUHHBI

(nmuHa, yrou, TIoa s, 00beM, MIIOIaAb MOBEPXHOCTH),
MCII0JIb30BaTh U3yUYEHHBIE (POPMYJIIBI U METO/IBI;

ITP6 14 ymeTs BBIOMpATh MOAXOAMINI U3YUEHHBIH METO/
JUTSI pEIIeHU 3a]]aul, Paclio3HaBaTh MaTeMaTHYECKHe
(bakThl U MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
OOLIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHHE IPUBOIUTH
IIPUMEPBl MATEMATUUECKUX OTKPBITUHA POCCUICKON 1
MHPOBOM MaTeMaTU4eCKON HAyKH;

ITPy 06 ymeTb cBOOOIHO ONIEPUPOBATH MOHATHIMMU:
CTEMEeHb C LEeJIbIM MoKa3aTelieM, KOpeHb HaTypallbHOM
CTENEHH, CTENEHb C PAllMOHAIBHBIM ITOKa3aTeIeM, CTEeHb




C ICHCTBUTEIILHBIM MTOKa3areseMm, Jorapudm drcia, CHHYC,
KOCHHYC U TaHT'€HC MPOU3BOJIBHOTO YUCIIA;

IIPy 08 ymeTs cBOOOIHO OIIEPHPOBATH MOHITHAMU: TpaduK
¢byHkuum, oopaTHas QYHKUINS, KOMIO3ULMS (PYHKIMH, THHEHHAS
¢byHKUMs, KBagpaTHuHas QyHKLUS, CTeNeHHas QYHKIHS C
IeTIBIM [TOKa3aTesIeM, TPUTOHOMEeTpHYecKue (DyHKINH, 0OpaTHbIe
TPUTOHOMETpHUYECKNE (PYHKIINH, TIOKa3aTeNbHAS 1
norapugmudeckas GyHKIUHN;, YMEHUE CTPOUTH Tpaduka
(GyHKUMH, BBITOTHATH TpeoOpa3oBaHus TpapuKoB QyHKIHIA;
yYMEHHE HCHOJIB30BaTh rpapuKky QYHKINH I H3ydCHUS
MPOIIECCOB U 3aBUCUMOCTEH NP pEIICHUH 3a7a4 U3 JPYTHX
y4eOHBIX MPEIMETOB U U3 PEaIbHOW JKU3HU; BBIPAXKATh
(bopMyIaMu 3aBUCHMOCTH MEX/Ty BETHIHHAMU;

IIPy 12 ymeTh cBOOOIHO OIIEPHPOBATH MOHIATUSAMU: CpeHEE
apudMeTUYecKoe, MeInaHa, HauOoJIbIliee M HAUMCHbIIIEE
3HAYCHUS, pa3Max, JUCIEePCHs, CTAHAaPTHOCOTKIIOHEHUE IS
OITMCAHMS YMCIIOBBIX JJAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
rpadUuecKuX METOJIOB U 3JIEKTPOHHBIX CPECTB; rpaduieckn
UCCIIeZI0BaTh COBMECTHBIC HAOIIOICHHUS C TIOMOIIBIO JIHArpaMM
paccerBaHus U JTMHEHHOW PErpeccuy;

IIPy 18 ymeTs MOETUpPOBaThH peaIbHbIE CUTYAIlMU Ha S3bIKE
MaTeMAaTHKH; COCTABIISATh BRIPAKEHHS, YpaBHEHHsI, HEPaBEHCTBA
U MX CHCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEI0BATh TOCTPOCHHBIE
MOJIEJH C UCTIONb30BaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH MMOJTYYCHHBIN PE3YNbTaT; CTPOUTh
MaTeMaTHYeCKUEe MOJIEIH C TOMOIIBIO TEOMETPHYECKUX TTOHATHI
Y BEJIMYMH, PelIaTh CBSI3aHHBIE CHUMM IIPAKTUUECKUE
3aJ1a41; COCTaBJISTh BEPOATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yNIbTAT;

peuIaTh NPUKIIAIHBIE 33/I1a91 CPEACTBAMHA
MaTEMATUYECKOT0 aHAJIN3a B TOM YHCIE COMAIBHO-
YKOHOMHUYECKOTO H(PU3UUECKOTO XapaKTepa;

ITPy 19 ymeTs BBIOMpATH MOIXOISIINI METOT ISl PEIICHHST
3aJa41; TOHUMAaHUE 3HAYMMOCTH MATEMATUKU B U3YUYEHUU
MIPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUN;
YMEHHUE PACIIO3HABATh POSIBIICHUE 3aKOHOB MATEMATUKH B
HCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITUN PYCCKOM M MUPOBOM MaTEMAaTHUYECKON HAYKH




2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIHUTLIIMHBI
2.1. O0bem yueOHO TUCIUIIMHBI M BU/IbI YU4eOHO#i padoThl

Bup yyeOHo# padoThI Oo6bem B yacax
O0bem oOpa3oBaTeIbHOM NPOrpaMmbl JMcHMILIMEBL | 340
B T.4.

OcHoBHOe cojiep:KaHne 289
BT. 4..

TEOpPETUUYECKOE 00yUeHUe 289
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE 33
(conep:kaHue MPUKJIATHOTO MOTYJIsA)

TEOPETUUYECKOE 00yUeHUE 33
Koncyabranumn 12
IIpome:xkyTouHasi aTTecTanus (9K3amer) 6




2.2. TemaTu4ecKHuil IJIaH U coJiepPKaHue Y4eOHOH TucuMIUIMHbI___MaTtemMaTuka
HaumeHoBaHue Conep:xanue yueOHOTro MaTepuaJia (OCHOBHOE U NMPO(ecCHOHATBHO-OPUEHTUPOBAaHHOe), | O0bem | MopmMupyemble
pa3/iesioB U TeM J1abopaTopHble U MPaKTHYecKHe PadoThl, cCaMOCTOsITe/IbHAS padoTa o0yyaommxcs, YacoB | KOMIIETEHIHMH
HHIMBUAYAJIbHBIH MPOEKT
1 2 3 4

Paznen 1. 20 OK 01,
IToBTOpEeHune Kypca OK 02,
MATeMATHKH OCHOBHOI OK 03,
LIKOJIBI OK 04,
Tema 1.1 CopepxaHue yaeOHOro MaTepuaa
enp n 3amaun bazoBbie 3HaHNS M YMEHUS TI0 MAaTEMaTHKE B IPOPECCHOHATIHLHOMN U B TIOBCETHEBHON OK 05,
MaTEeMaTHKH TPU JESITEIIbHOCTH. OK 06,
OCBOCHHU Jlekuus 2 OK 07
CHEHAIbLHOCTH
Tema 1.2 Cogepxanue yueOHOro MaTepuana K 1.1
Yucna u BBIYHCIICHUS. JleiicTBUS HAl TOJOKUTEIBHBIMU M OTPUIIATEIbHBIMH YHCIIaMHU, OOBIKHOBEHHBIMU U K 3.1
Bripaxkenus u JeCATUIHBIMH ApoOsSMU. JIeHCTBUS CO CTETIEHAMH, (POPMYJIIBI COKPAIIEHHOTO YMHOKECHHUS.
npeoOpa3oBaHus

Jlexknus 2
Tema 1.3. Coneprkanne yaeOHOTo MaTepuaia
I'eomerpus Ha Bunst mmockux guryp u ux miomanb. [IpakTHKO-OpHEeHTHPOBAaHHBIE 3a/1a41 B Kypce
IJIOCKOCTH reOMEeTPHUH Ha TIOCKOCTH

Jlexnus 2
Tema 1.4 Coneprkanne y4eOHOr0o MaTepuasia
[TporienTHBIC [TpocThie MPOIEHTHI, pa3HbIE CITIOCOOBI MX BHIYUCICHUS. CIIOKHBIC POIIEHTHI
BBIYHCIICHUS

Jlexnus 2

TpakTu4ecKoe 3aHsITHE 2
Tema 1.5 Coneprxanue yueOHOro MaTepuana
VYpaBHeHUs U JluneliHble, KBaipaTHbIE, APOOHO-IMHEIHbIE YPaBHEHHUS U HEPABEHCTBA
HEpaBEeHCTBa

Jlexnus 2

IpakTH4ecKoe 3aHsiTHE 2
Tema 1.6 Coneprkanne yueOHOTo MaTepuaia

CucrteMbl ypaBHEHHUN 1

HEPaBEHCTB

CrocoObI penieHns CHCTEM JIMHEWHBIX ypaBHEeHUH. CHCTEMBl HEIMHEWHBIX YPaBHEHUMN.
CucreMbl HEPABEHCTB




Jlexkuus

Tema 1.7
Bxo1HOM KOHTPOJIb

Coneprkanue yueOHOro Marepuasia

Brraucnenus u npeoOpa3oBaHus. Y paBHEHUS U HEpaBEHCTBA. | eoMeTpuHst Ha MIIOCKOCTH

KonTpoabHasi padora 2
Pazgen 2. 22 OK 01,
CreneHu u KOpHU. OK 02,
CrenenHasi pyHKIus OK 03,
Tema 2.1 Coneprkanue yueOHOro Marepuania OK 04,
Crenennas Gpynkuus, ee | [Tonsitue KOpHS N-0if CTENEeHU U3 AeiCTBUTEIbHOTrO uncia. dyHkuun ¥ = VX uX cBoiicTBa U OK 05,
CBOMCTBA rpa¢uku. CBoiicTBa KOpHS N-0i CTENEHH OK 07
Jlekuus 2
Tema 2.2 Copneprxanue yueOHOro MaTepuaa
[TpeobOpaszoBanue [TpeoOpa3oBanue nppaoOHaIbHBIX BEIPAXKEHUI K 1.1
BbIp@)XEHUH ¢ KOpHAMHU | JIekuus 2 HK 3.1
N-oii crenenu IIpakTHYecKoe 3aHsITHE 2
Tema 2.3 CopepxaHue yaeOHOTo MaTepuaa
CBoiicTBa creneHu ¢ [ToHsiTHE cTeneHN ¢ TI0OBIM pallMOHANIbHBIM NOKa3aTenaeM. CTeneHHble QyHKINU, UX
paMoOHAIBHBIM H CBOWCTBA U TpapUKH
JIEMCTBUTEIILHBIM Jleknus 2
MOKa3aTessIMH IIpakTHyeckoe 3aHATHE 2
Tema 2.4 Coneprkanue yaeOHOT0 MaTepuaia
PaBHOCHIIBHOCTB PaBHOCUIIBHOCTD YpaBHEHM U HepaBeHCTB. Onpenenenusi. OCHOBHbIE TEOPEMBI
yYpaBHEHH U PaBHOCHJIBHBIX IT€peX0/ax B ypaBHEHUAX U HepaBeHCTBaX. OOIIMe METO bl PELICHUs
HepaBeHCTB. O0mHe YpaBHEHHIA: TIEPEX0/1 OT paBEHCTBA (QYHKIIMIA K PABEHCTBY apryMEHTOB JUISI MOHOTOHHBIX
METOBI peIICHUs (GyHKLUH, METOJT pa3I0kKEeHUs1 Ha MHOYKUTEIH, METO/1 BBEJICHUSI HOBOI IepeMeHHOH,
(byHKIMOHATBHO-TpapUUECKH METOA
Jlekuus 6
Tema 2.5 Coneprkanne yaeOHOTO MaTepuaia
Pemenue PaBHOCHIIBHOCTH HppAMOHATIBHBIX YPAaBHEHUN M HEPAaBEHCTB. METOIbI MX PELICHHUS.
MppaMOHAITEHBIX Pemrenue npparnroHabHBIX YpaBHEHH U HEPABEHCTB
YpaBHEHUH U Jleknus 4
HEPaBEHCTB IIpakTHyeckoe 3aHsATHE 4
Tema 2.6 Coneprkanue y4eOHOT0 MaTepuaia

CreneHu 1 KOpHU.
Crenennast QyHKIUSA

Onpenenenue creneHHON QyHKIUHU. Vcnonap30oBaHne ee CBOWCTB MPH PELICHUN YPaBHEHUH U
HEPaBEHCTB




Jleknusa 2
Paznen 3. 18 OK 01,
INoka3zaTeanLHas OK 02,
GyHKIHA OK 03,
Tema 3.1 Coneprkanue yueOHOro Marepuania OK 04,
ITokxa3aTenrHas CreneHb ¢ MPOU3BOJILHBIM AEHCTBUTEILHBIM MTOKa3aTesieM. OnpeaeneHue noka3aTeabHO OK 05,
(byHKIUS, €e CBOWCTBA dbyHKIMH, ee cBolicTBa U IrpaduK. 3HAKOMCTBO C IPUMEHEHHEM MTOKa3aTeIbHON (YHKITHH. OK 07
Pemenuie nmokaszarenbHbIX YpaBHEHHH (PYHKIMOHAIBHO-TPAPUUIECKHUM METO/I0M
Jleknus 4
IIpakTH4Yeckoe 3aHsATHE 2 K 1.1
Tema 3.2 Cogepxanue yueOHOro MaTepuana IIK 3.1
Pemenne Pemenne nmokasaTenbHbIX YPaBHEHHM METOJOM YPABHUBAHMS [T0KA3ATENEH, METOA0M
MOKa3aTeIbHBIX BBEJICHUSI HOBOM IIEpeMeHHOM, QyHKIIMOHANBbHO-TpaguueckuM MeTo1oM. Pemenue
yYpaBHEHUU U MOKAa3aTeIbHBIX HEPABEHCTB
HEPaBEHCTB Jlexkmus 4
IIpakTHYeckoe 3aHsITHE 4
Tema 3.3 Coneprkanne y4eOHOro Marepuasia
Cucremsl Pelenue cuctem noka3arenbHbIX YpaBHEHUN
MOKa3aTeNbHBIX Jlexkuus 2
YpaBHEHUU IIpakTH4eckoe 3aHsiTHE 2
Tema 3.4 Coneprkanne yueOHOT0o MaTepuaia
Pemenue 3anay. Pelenne nokaszatenbHbIX YPaBHEHU METOJIOM YpaBHUBAHUS OKa3aTeIe U METOJOM
[TokazarenbHas BBEJICHUS HOBOM MepeMeHHOM. Pelienne noka3areabHbIX HEPABEHCTB
yHKIHS Jlekuus 2
Paznea 4. 32 OK 01,
Jlorapu¢mmol. OK 02,
Jlorapudpmuueckas
st ok
Tema 4.1 Coneprkanne yaeOHOTO MaTepuasia ’
Jlorapudm uucna. Jlorapudm uucna. JlecATHYHBIN 1 HATYPATBHBIN JIOTAPUPMBI, YUCIIO € OK 05,
JlecaTUIHBINA 1 Jlexnusn 2 OK 07
HaTypaJbHBII TpakTu4ecKoe 3aHsiTHE 2
Jorapu@mMbl, YUCIIO € K 1.1

Tema 4.2
CgoiictBa orapudmos.

Copneprkanuie yueOHOTO MaTepraa

CgoiictBa norapudmosn. Oneparys jorapudMUpOBaHUSI.




Onepanus Jlexkuust 4
norapuMUpOBaHUS IIpakTHyeckoe 3aHATHE 4
Tema 4.3 Coneprkanue yueOHOro Marepuania
Jlorapudpmuueckas Jlorapudmmueckas pyHKIUS U €e CBOWCTBA
¢ynkus, ee cBoiictea | Jleknus 2
IIpakTH4eckoe 3aHsATHE 2
Tema 4.4 Coneprkanue yueOHOro Marepuania
Pemenue [TonsiTue norapudmuueckoro ypaHenus. Onepanus NoTeHIUpoBaHus. Tpu OCHOBHBIX
JOTapuPMUYECKUX METO/a PEUIeHHUs JIOrapu(PMUUECKHX YPaBHEHUI: (PYHKIIMOHAIBHO-TpadUUecKuii, METON
ypaBHEHUH U NOTEHIIMPOBAHUS, METOJ] BBEICHUsI HOBOM repeMeHHoM. Jlorapupmuueckue HepaBeHCTBa
HEPABEHCTB Jlekuus 4
IIpakTHYeckoe 3aHsITHE 4
Tema 4.5 Copneprxanue yueOHOro MaTepuasa
Cucremsl ANTOpUTM pELIEHUS CUCTEMBI ypaBHEHUH. PaBHOCHIBHOCTD JI0rapu(p)MUYECKUX YpaBHEHUN U
J0rapupMUUECKUX HEPABEHCTB
ypaBHEHUM Jlexkmus 2
IIpakTHYeckoe 3aHsITHE 2
Tema 4.6 IIpodeccnonanbHO-OpMEHTHPOBAHHOE COAePKaHUe (COAepKaHue NPUKJIATHOT0 MOAYJIs)
Jlorapudmel B mpupone | Ilpumenenue norapudma. Jlorapudmuueckas crmpans B mpupoje. Ee Marematndeckue
U TEXHHUKE CBOMCTBA
IIpakTHyeckoe 3ansATHE 2
Tema 4.7 Coneprkanne yueOHOT0o MaTepuaia
Pemenue 3anau. Jlorapudmuueckas ¢pyHkuus. Pemenre npoctelmx iorapupMUIecKiux ypaBHEHUN
Jlorapudmei. KonTpoabHas padora 2
Jlorapudmuyeckas
byHKIHUSA
Pazpean S. 10 OK 01
KoMmuiekcHblIe yuciia
Tema 5.1 Coneprkanne y4eOHOT0 MaTepuasa
KomriekcHele yncna [Tonstue xomiuiekcHOro uucia. ConpsykeHHble KOMIUIEKCHBIE YHCIA, MOJYJIb U apryMEHT
Tema 5.2 KOMIUIEKCHOro  uucia. @Popma  3amucuM  KOMIUIEKCHOTO  4Hcia  (reoMeTpuyeckas,
IIpumeHeHue TPUTOHOMETpHUECcKas, anredpanyeckas). Apupmernyeckre JeMCTBUS ¢ KOMIUIEKCHBIMU
KOMIUIEKCHBIX YHUCEl YyHCIIaMU
Jlexkuus 4
IpakTH4ecKoe 3aHsiTHE 2




Copepxanre yaeOHOro MaTepuana

Brimonaenune pacde€ToB C IIOMOLIBIO KOMIIJICKCHBIX YHCECII. HpI/IMepBI HCIIOJIb30BaHUA
KOMIIJICKCHBIX YHUCEJI

IIpakTH4yeckoe 3aHsITHE 4
Paspnen 6. 42 OK 01,
OcHOBBI OK 02,
TPUTOHOMETPHH. OK 03,
$§:£?I}I;(;1MeTpnqecxne OK 04,
Tema 6.1 Coneprkanue y4eOHOro Marepuasia OK 05,
Tpuronomerpuueckue Pannannas mepa yria. [loBopoT Touku BOKpyr Havana koopauHat. OmnpeneieHHe CHHYca, OK 06,
byHKIIUU KOCHHYCA, TAHT€HCAa U KOTaHI'€HCa. 3HAKU CHUHYCa, KOCUHYCa, TAHI€HCAa U KOTAHIeHca II0 OK 07
MIPOU3BOJILHOTO YTJIa, YeTBEpPTAM. 3aBUCUMOCTb MEX]y CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJTHOTO U
yucna. Paguannas u TOTO K€ yria
rpajaycHas Mepa yria Jlexkuust 2 IK 1.1
Tema 6.2 Coneprkanne y4eOHOro Marepuania K 3.1
OcHoBHbIE Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB O U - 0.
TPUTOHOMETPUYECKHE ®opMyIbl IPUBEIEHUS
TOXECTBA. Jlexnus 2
@®opmynsl npusefeHus | [IpakTuyeckoe 3aHsiTHe 2
Tewma 6.3 Cogepxanue yueOHOro MaTepuana
Cunyc, KOCHHYC, Cymma 1 pazHOCTb cuHYCOB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOMHOIO
TaHI'€HC CYyMMBI U yria. @opMyiibl TOJIOBUHHOTO yriia. [Ipeodpa3oBaHus CyMMbI TPUTOHOMETPUUECKUX (PYHKINN
Pa3HOCTH JBYX YIJIOB B IIPOM3BE/ICHNE U MPOU3BEACHUS B CyMMY. BhIpaskeHue TpUroHOMeTpudecKiX (QyHKIUH
CuHyc 1 KOCUHYC yepe3 TaHI'eHC MTOJIOBUHHOTO aprymeHTa. [IpeodpasoBanust mpocTenmmx
JIBOMHOTO yrJa. TPUTOHOMETPUYECKUX BBIPAKEHUN
@opmyIbl MOJOBUHHOTO | JIekuust 4
yria TIpaKTHYECKOe 3aHATHE 2
Tema 6.4 CogepxaHue yaeOHOTo MaTepuana
@OyHKIMU, X CBOMCTBA. | OOMacTh ONpEICTICHUS] W MHOXKECTBO 3HaueHWd (QyHkuud. YETHOCTH, HEYETHOCTD,
CrocoOsI 3amanus nepuoandHOCTh PyHKIMH. CriocoObl 3aaanus QyHKIHI
byHKIUH Jlexnus 2

IIpakTuyeckoe 3aHsATHE 2
Tema 6.5 Copepxanue yueOHOro MaTepuana
Tpuronomerpudeckue OO6nacth omnpeAesieHus © MHOXKECTBO 3HAYCHHH TpUTOHOMETpHYeckuX (pyHkmuii. YETHOCTD,




(byHKINH, UX CBOMCTBA U
rpaduKu

HEYETHOCTD, IEPUOIUYHOCTh TPUTOHOMETpUUYeCKUX GyHKIMNA. CBOMCTBA U TpaduKu (yHKIIHIA
y=C0sX,y=sinXx, y=tgXx,y=ctg X.

Jlexnusn 2
IIpakTHyeckoe 3aHsATHE 2
Tema 6.6 Coneprkanue yueOHOro Marepuania
[TpeobOpaszoBanue Cxarue u pacTshkeHue rpaukoB TPUTOHOMETPHUECKUX (YHKINH.
rpadgukoB [TpeoOpazoBanue rpauKOB TPUTOHOMETPUUECKHUX (PYHKIIHMA
TPUTOHOMETPUUYECKUX IIpakTuyeckoe 3aHsATHE 2
byHKIUH
Tema 6.7 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/IepPKaAHMeE (COAEPKAHNE IPUKJIATHOTO MOAYJIs)
Ornucanue Hcnonp30BaHue CBOWCTB TPUTOHOMETPUUYECKUX (PYHKIMI B MpodecCHOHaIbHBIX 3a/1a4ax
MIPOU3BOJICTBEHHBIX IIpakTH4yeckoe 3aHsITHE 2
IIPOLIECCOB C TOMOLIBIO
rpaduKoB QyHKIHIA
Tema 6.8 Copneprxanue yueOHOro MaTepuaa
OoOpatHbIe OO6patHbie TpuronoMeTpuyeckue GyHkuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUYECKUE Jexuus 2
byHKIMHA
Tema 6.9 Copepxanue yueOHOT0o MaTepuana
Tpuronomerpuyeckue YpaBHeHHEe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue
ypaBHEHUS U TPUTOHOMETPUUYECKUX YPABHEHMH OCHOBHBIX THIIOB: MPOCTEMIINE TPUTOHOMETPUYECKHE
HEpaBEHCTBa YPaBHEHHUs, CBOAAIIMECS K KBaJpaTHBIM, PELIAEMbIE Pa3JIO)KEHUEM Ha MHOXKHUTEIH,
oznHOpoaHbIe. [IpocTelimme TPUroHOMETPUUECKNE HEPABEHCTBA
Jlexknus 4
IIpakTHyeckoe 3ansATHE 6
Tema 6.10 Coneprkanne yaeOHOTO MaTepuasia
Cucremsl Cuctemsbl MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUI
TPUTOHOMETPUUECKHIX Jlexnus 2
ypaBHEHUH IIpakTH4yeckoe 3aHsiTHE 2
Tema 6.11 Coneprkanne y4eOHOTO MaTepuaia
Pemenue 3amau. OcHOBHI | [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX  BBIPAKEHHU. PellleHHe TPHUTOHOMETPUYECKHX
TPUTOHOMETPHUH. YpaBHEHU U HEPABEHCTB, B TOM YHUCIIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKITHIA.
Tpuronomerpuyeckue Jlexuus 2
byHKIMHA
Pa3znen 7. 34 OK 01,




IIpousBoanas
(pynknumn, ee
NpUMEHeHHue

Tema 7.1
[ToHsiTHE TPOU3BOTHOM.
@opMyJIbl U ITpaBUia

Coneprkanue yueOHOro Marepuania

OnpeneneHne YUCIOBOM MOCIEIOBATEIBHOCTH U CIIOCOOBI ee 3aanus. CBOMCTBA YNCIOBBIX
nocneaoBarenbHocTell. OnpeneneHue mpeaena nocieaoBaTeIbHOCTU. Briuncienue npeaenon

nuppepeHpoBanus nocienosarenbHocTeld. [Ipenen Gynknun na 6eckoneynoctu. [lpeaen pyHkuuu B ToUke.
[Tpupamenue aprymenra. Ilpupamenne QyHkuun. 3agauu, IpUBOISILINE K HOHATHIO
npou3BoHON. Ornpeenenue NPou3BOAHON. AITOPUTM OTBICKAHHS TPOU3BOIHOM
Jlexkuust

Tema 7.2 Coneprkanne y4eOHOro Marepuania

[Ipou3BoIHBIE CYMMBI,
Pa3HOCTHU MTPOU3BEICHNUS,
YacTHOTO

®opmyinel quddepennmpoBanus. [IpaBuna quddepenurpoBanus

Jlexkuuns

HpaKaneCRoe 3aHATHE

Tema 7.3

[IpousBoaHbIE
TPUTOHOMETPUYECKUX
¢bynkuil. [IpousBonnas
CIIOKHOU (QYHKIIUU

Cogepxanue yueOHOro MaTepuana

Onpenenenue cnoxHoi GyHkuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX (DYHKIIMH.
[Tpon3BoHas cOXKHON (HYHKIUU

Jlekuus

IIpakTH4yeckoe 3aHsATHE

Tema 7.4

Cogepxanue yueOHOro MaTepuana

[TonsTHE O [Tonsitue HenpepriBHOM QyHKIMK. CBoMicTBa HENpepbIBHON PyHKIMU. CBSI3b MEXIY
HENPEPBIBHOCTU HEMPEPHIBHOCTHIO U TP (HEepEeHIUPYEMOCTHIO (DYHKIIMU B TOUKE. AJITOPUTM peIIeHUS
¢byakuu. Meron HEPABEHCTB METOJIOM MHTEPBAJIOB

UHTEPBAJIOB Jlexkuus

Tema 7.5 Copepxanue yueOHOro MaTepuana

I'eomerpuueckuii u
¢bu3nveckuit CMbICI

['eomeTpryeckuii CMbICI TPOU3BOJHON (QYHKIIUU — YTIIOBOM KO3(DPUIIMEHT KacaTelbHON K
rpaduky QyHKIIMHK B TOUKEe. Y paBHEHUE KacaTelbHOM K rpaduky GyHKIUH. AIropuT™

MIPOU3BO/THOM COCTaBJICHUS YpaBHEHUS KacaTelbHOU K rpaduky pyakimu y=Ff(X)
Jleknus
IIpakTH4yeckoe 3aHsATHE

Tema 7.6 Coneprkanne yaeOHOTO MaTepuaa

®du3nuecKuil CMBICIT
IIPOU3BOJHON B
npodeccHoHATBEHBIX
3ajJa4Jax

dusnyecknii (MEXaHUYECKHIT) CMBICIT TIPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
Bpemenu t: v =S’ (1)

IIpakTn4yeckoe 3ansiTue

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

IK 1.1
K 3.1




Tema 7.7 Copepxanne yaeOHOT0O MaTepuana
MOHOTOHHOCTB Bospacranue u yObiBanue GyHKINH, COOTBETCTBHE BO3pACTaHUS U yOBIBaHUS (PYHKIIUHU 3HAKY
¢bysakun. Toukn npou3BogHOMN. [ToHsTHE TPOM3BOIHON BBICILIErO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOU
JKCTpeMyMa IPOM3BOIHON BBIITYKJIOCTH (BOTHYTOCTH) ()YHKIIMU Ha OTpe3Ke. 3a7aui Ha MaKCUMYM H
MUHUMYM. [ToHSITHE aCUMOTOTHI, CIOCOOBI X ONpeAeTIeHHs. AITOPUTM UCCIIETIOBAaHUS
(GYHKIIMY U TOCTPOCHHUS ee rpaduka ¢ MOMOIIbIO MPON3BOAHOMN. J[poOHO-1HelHas HyHKIUS
Jleknusa 2
IIpakTuyeckoe 3aHsATHE 4
Tema 7.8 Conepxanue yaeOHOT0 MaTepuana
HccnenoBanue pynkuuilt | MccnenoBanue GyHKIIMKA HA MOHOTOHHOCTh U TIOCTPOCHHUE IPauKOB.
u nocrpoeHue rpagukoB | IlpakTuyeckoe 3aHsITHE 2
Tema 7.9 Haubonsimee u | Cogepxanue yueOHOro MaTepuana
HauMeHblIee 3HaueHuss | HaxoxaeHne HanOoIbIIero 1 HAMMEHBIIETO 3HAYeHUH (DYHKIIHIA, TOCTPOCHUE rPpauKoB
byHKIIUN MHOTOYJICHOB C UCIIOJIb30BAHUEM alapaTa MaTeMaTUYecKOro aHaan3a
Jlekuus 2
IIpakTHYeckoe 3aHsITHE 2
Tema 7.10 IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE CO/iepKaHMe (CoAepKaHNe MPUKJIATHOTO MOAYJIs)
Haxoxnenne Hauwmensiiee n Haubomblee 3HaueHne (QyHKIIUU
ONTUMAJILHOTO IMpakTuyeckoe 3aHsATHE 2
pe3yJbTara ¢ MOMOIIBIO
MIPOU3BOJAHON B
MPAKTUYECKHX 3a7auax
Tema 7.11 Coneprkanne yueOHOT0o MaTepuaia
Pemrenue 3a1a4. ®opmynsl 1 ipaBuia nuddepeniupoBanus. McenenoBanue GyHKIHN ¢ TOMOIIBIO
HponsBoaHast QyHKIMH, | npomsBoxHoii. Hanbomsluee n HauMeHbIIee 3HAYEHHS QYHKITHHI
ee MpUMEHEHHE Texuus 2
Paspgen 8. 18
IlepBooGpa3nasn
(pynkuumn, ee
NpuMeHeHue
Tema 8.1 Coneprkanne yaeOHOTO MaTepuaia
[TepBoobOpaznas 3amaya O BOCCTAHOBJEHWW 3aKOHA [IBIDKCHHMsI TI0 W3BECTHOM ckopocTu. [loHsaTue
¢byuxuu. [IpaBuna uHTErpupoBaHusi. O3HaKOMJICHHE C TMOHATHEM HHTErpajlia M mepBooOpasHOM ans (pyHKUUU
HAXO0XKJICHUS y=f(X). Pemenue 3amau Ha CBsA3b MNEPBOOOPA3HOW W €€ MPOM3BOHOM, BEIYMCICHUEC
NIEpBOOOPA3HBIX nepBooOpa3zHoi it naHHoW (yHkumu. Tabmuia GopMy i HaXOXKIEHUS TEPBOOOPA3HBIX.

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

K 1.1
IK 3.1




W3ydenue npaBuiia BEIYMCICHUS IEPBOOOpa3HON

Jlexnus 2
IIpakTH4eckoe 3aHsATHE 2
Tema 8.2 Coneprkanue yueOHOro Marepuania
[Tnomane 3anauy, NPUBOAALLME K IOHATHIO OINPEAEIEHHOIO0 MHTErpajga — O BBIYUCICHUHU IUIOLIAIU
KPUBOJIMHENHOM KPUBOJIMHEHHON Tpamnenuu, o nepeMelieHnn Todku. [loHsAThe ompenenéHHOro MHTerpasa.
Tpaneuuu. Popmyna I'eomerpuueckuii U (U3HUYECKUN CMBICT OmpeneiaeHHoro uHrerpaita. @opmymna HeroToHa—
Herotona — JleiiOHuna JleitOHuma
Jlekuus 2
IIpakTHYeckoe 3aHsITHE 2
Tema 8.3 Copneprxanue yueOHOro MaTepuasa
Heonpenenennsliii u IToHsTHE HEONIPEAEIEHHOTO NHTETpalIa
OIpe/IeICHHbIN Jlekuus 2
MHTErpabl IpakTHYecKoe 3aHATHE 2
Tema 8.4 Copneprxanue yueOHOro MaTepuaa
[Tonstue 06 ['eomeTpuyeckuii CMBICI ONPENEIEHHOTO HHTErpasia
ONpeIEICHHOM Jleknus 2
HHTCTPAJIC KaK INIOMAaN | [IpakTH4yecKkoe 3aHsATHE 2
KPUBOJIMHENHOM
Tpaneuuu
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepPKaHue (CoAepKaAHNe MPUKJIIATHOIO MOAYJIs1)
OnpeneneHHsIit ['eomeTpuueckuii cMbica onpeaeneHHoro uurerpaina. @opmyna Hetotona - JleiiOHuna.
MHTErpas B )KU3HU Pemenue 3amauy Ha MpUMEHEHUE MHTErpaja JUisl BBIYMCICHHUS (U3NYECKUX BEIMYUH U
IJI0IIAAe
IIpakTHyeckoe 3ansATHE 4
Tema 8.6 Coneprkanne yaeOHOTO MaTepuaia
Pemenue 3anau. [lepBooOpa3nas ¢pyHkuuu, ee npumenenue. [IpaBuna HaxoxeHUs TEPBOOOPA3HBIX.
ITepsoobpasuas KonTpoabnas padora 2
¢byHkuuy, ee
IIPUMEHEHNE
Paznen 9 16 OK 01,
TIpsiMble M ILI0CKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Copneprxanue yueOHOro MaTepuasa OK 07

OCHOBHBIE TOHATHA

[Ipenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOYKA, MpsiMasi, TJIOCKOCTb, MPOCTPAHCTBO).




CTEpEOMETPHH. OcHOBHBIE aKkCHMOMBI cTepeoMeTpud. [lepecekaroniuecs, napamieabHble U CKPEIIUBAIOLIIUECS
Pacnionoxxenue npsimbix | psimble. IIpu3Hak U cBOMCTBO CKpeluBaromuxcs NpsAMbiX. OCHOBHBIE MPOCTPAHCTBEHHbBIE
U TJIOCKOCTEH burypsl.
Jlexnus 2
Tema 9.2. Coneprkanue yueOHOro Marepuania
[TapamnensHOCTB [lapannensubie mpsiMmass u  miockocTb.  Ompenenenune. IIpusnak.  CpoiictBa  (C
MPSAMBIX, IPIMON U nokazatenbcTBoM). [lapammensubie  mrockoctu. Omnpenenenue. Ilpumsnak. CaoiicTtBa (C
IUIOCKOCTH, INIOCKOCTEN | J0Ka3aTebecTBOM). TeTpasap u ero anemeHThl. [lapamenenumnen u ero ieMenTsl. CBoMCTBa
IIPOTUBOIIOJIOKHBIX TpaHel U auaroHanel napamwienenunena. Ilocrpoenue ceuennii. Pemenue
3azay.
Jlexkuust 4
IIpakTHyeckoe 3ansATHE 2
Tema 9.3. Copneprxanue yueOHOTO MaTeprasa
[lepnieH IUKYISIPHOCTD [lepnienaukynapusie npsamble. [lapannenbHbie npsMble, MEPHESHAUKYISPHbIE K IUIOCKOCTH.
MPSAMBIX, IPSMOU U IIpu3Hak nepneHauKYISIPHOCTH HMPSAMOM M INTOCKOCTH. JloKazarenbcTBO. llepnenaukyisp u
IUIOCKOCTH, IVIOCKOCTEN | HakJlOHHAadA. [lepneHauKynspHble TIOCKOCTH. [IpH3HAK NEepHeHAUKYISIPHOCTH IUIOCKOCTEH.
JlokazarenbCcTBO.
PaccTosiHus B TpoCTpaHCTBE
Jlexknus 2
Tema 9.4. Copepxanue yueOHOro MaTepuana
Teopema o Tpex Teopema o Tpex nepneHaukynspax. Jloka3aTeabCcTBO. YT0od MEXAy NpsMON U IUIOCKOCTBIO.
NEPIEHANKYIIAPAX Yroa Mexay MIOCKOCTSIMU
Jlexknus 2
TpakTu4ecKoe 3aHsiTHE 2
Tema 9.5. IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/IepPKaAHME (COAEPKAHNE PUKJIATHOT0 MOYJIs1)
[TapannensHsie, AKcuoMBI crepeoMeTpud. [lepneHIuKynsspHOCTb NPSAMON U MIOCKOCTH, MapalieIbHOCTh ABYX
MEepPHEHIUKYISPHBIE, MPSIMBIX, IEPIEHIUKYJISAPHBIX MIIOCKOCTH, MEPIIEHANKYISIPHOCTh TIOCKOCTEN
CKpeIlMBaoIuecs IIpakTuyeckoe 3aHsATHE 2
TIPSIMbIE
Tema 9.6. CogepxaHue yueOHOT0 MaTepuana
Pemenue 3anau. PacnionoxkeHne npsMBIX M IUIOCKOCTEH B NIpOCTpaHCTBE. llepneHAMKYISIpHOCTE U
[IpsiMBbIE U IIIIOCKOCTH B | MAPAJUIEIBHOCTD NPSIMBIX U INIOCKOCTEN. CKpeIUBarOIIeCs IPsMbIe
IIPOCTPAHCTBE KonrtpoubHnas padora 2
Pazgen 10. 12 OK 02,

Koopaunarts! u




BEKTOPBI OK 03,
Tewma 10.1 Coneprkanue yueOHOro Marepuasia OK 04,
JlekapTOBbI KOOPAMHATHI JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. IIpocrelimue 3anaun B koopauHaTtax. PaccrosiHue OK 07
B [IPOCTPAHCTBE. MEKy IBYMsI TOUKaMH, KOOPJIMHATHI CEPEMHBI OTPE3Ka
Paccrosnue mexny Jlekuus 2 K 1.1
ABYMsI TOUKaMHU. IIpakTn4yeckoe 3ansiTue 2 MK 3.1
Koopaunats! cepeaunbl
oTpe3Ka
Tewma 10.2 Coneprkanue yueOHOro Marepuania
BekTops! B Bekrtopsl B mpocTpancTBe. Co)KeHHe U BHIYUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. ymcio. Komnnanapuelie BekTopsl. CKalisipHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxeHune BekTopa
Yroa MexXIy BEKTOPaMH. | 110 TPEM HEKOMILJIaHAPHBIM BekTopaM. KoopnHaThl BEKTOPa, CKASIPHOE TPOU3BEICHHUE
Cranspnoe BEKTOPOB B KOOPAMHATAX, YTOJI MEX1Y BEKTOPaMH, YTOJI MEXAY MPSMON U INIOCKOCTBIO, YTOJI
IIPOU3BEICHNE BEKTOPOB | MEXAY IJIOCKOCTSAMHU. Y PABHEHHE IUNIOCKOCTH.

Jlekuus 4

IIpakTHYeckoe 3aHsITHE 2
Tema 10.3 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/IepPKaHMe (COAEPKAHNE IPUKJIATHOTO MOAYJIs)
[IpakTuxo- KoopannaatHast Ii1ockocTs. BeranciieHne pacCTOSIHUM U IIIOIIAIEH Ha TUIOCKOCTH.
OPHEHTUPOBAHHbIE KonnyecTBeHHbIE pacueThbl
3a/la4M Ha IIpakTHyeckoe 3aHATHE 2
KOOpPJAMHATHOU
IJIOCKOCTH
Tema 10.4 Cogepxanue yueOHOTo MaTepuana
Pemenue 3anau. JlekapTOBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CloKeHHE U BHIYUTAaHHUE
KoopauHaTel ¥ BEKTOPhI | BEKTOPOB. Y MHOXEHHUE BeKTopa Ha urcio. KomiianapHsie BeKTOpbl. CKasipHOE

NpOM3BECHUE BEKTOPOB. Pa3nokeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOPaM.

[Tpocreiimue 3agaun B koopArHaTax. KoopauHaTel BEKTOpa, pacCTOSIHUE MEKIY TOUKAMH,

KOOpJMHATBI CEPEAMHBI OTPE3Ka, CKAIIPHOE PON3BEIEHIE BEKTOPOB B KOOPAMHATAX, YIOJ

MEXy BEKTOPAMH, YTOJI MEXY MPSMON H MIIOCKOCTBIO, YTOJ MEXKY INIOCKOCTAMHU

KonTpoJsbHnasi pabora 2
Pa3pea 11. 46 OK 01,
MHoOrorpaHHuKH 1 OK 02,
TeJia BpallleHusl OK 03,
Tema 11.1 Copepxanne yaeOHOro MaTepuana OK 04,
Bepmmnsl, pedpa, rpanu | [Torstre MHOrOrpanHuKa. Ero aieMeHTsI: BepinHbl, pedpa, rpanu. J{naronans. CeueHue. OK 05,




MHOT'OI'paHHHKA BrinykJible ¥ HEBBITYKIIbIE MHOTOTPaHHUKH
Jlekuus 2
Tema 11.2 Coneprkanue yueOHOro Marepuania
[Tpusma, ee [Tonstue npusmsl. Ee ocHoBaHus 1 60KOBBIe rpaHu. Beicora npusmsl. [Ipsimas u HakioHHAs
COCTaBJISIOLINE, npusma. [IpaBunbsHas npusma. Ee ceuenue
ceuenue. [Ipsmas u Jlekuus 2
TIPaBUJIbHAs IPU3MBI IpakTHYecKoe 3aHsATHE 2
Tema 11.3 Copepxanue yueOHOro MaTepuana
[Tapannenenunen, kyo0. [Tapannenenumen, cBOMCTBA MPSMOYTOILHOTO Napaiienenunesna, kyd. Ceuenue kyoa,
Ceuenue kyb0a, napasenenunesa
napaJuiesenure/a Jlexuus 2
IIpakTHYeckoe 3aHsITHE 2
Tema 11.4 Copneprxanue yueOHOro MaTepuasa
IInpamupa, ee [Tupamuna u ee anemenTsl. Ceuenne nupamusl. [IpaBunbHast nupamuaa. Y ceueHHas
COCTaBJISAIOLINE, nupamuia
ceuenue. [IpaBunbHast Jlekuus 2
nupamua. Y cedeHHas IIpakTHyeckoe 3anAaTHE 2
nUpaMuia
Tema 11.5 Copepxanue yueOHOTo MaTepuana
BboxoBas u nmonHast [Tnomanb 60KOBOM U MOJTHON OBEPXHOCTH MPHU3MBbI, TUPAMUIBI
MIOBEPXHOCTb ITPU3MBI, Jlekuus 2
MUPaMUIbI IIpakTH4eckoe 3anaTHE 2
Tema 11.6 Cogepxanue yueOHOTo MaTepuana
CummeTtpus B KyOe, CummeTpusi OTHOCUTENIBHO TOUKH, MPSMOH, TIIOCKOCTH. CuMMeTpus B KyOe,
napajulesIenunese, napajuleJenuneie, npusMe, TupaMuIe
pu3Me, MIPaMHJIe Jlexkuus 2
TpakTu4ecKoe 3aHsiTHE 2
Tema 11.7 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COACPKAHME (COAePKaHUe NPUKJIATHOT0 MOAYJIST)
ITpumepsl cummerpuii B | CuMMeTpHst B IPUPOJE, apXUTEKTYpe, TEXHUKE, B OBITY
npodeccun [TpakTryeckoe 3aHsATHE 2
Tema 11.8 Coneprkanne yaeOHOTO MaTepuaa
IIpaBunbHBIE ITonsiTHE TPaBUIBHOTO MHOTOIpaHHKUKA. CBOMCTBA MPABWIBHBIX MHOTOTPAHHUKOB
MHOT'OIPaHHHKH, UX Jexuus 2

CBOICTBa

Tema 11.9

Coneprkanue yueOHOT0 MaTepraa

OK 06,
OK 07




Hunmuaap, ero

Humuuap u ero snemenTsl. CeueHne nuauHapa (MmapauiebHOe OCHOBAHUIO U OCH). Pa3BepTka

COCTaBJISIONIHE. HUAJIUHAPA
Ceuenue mumHapa Jlexnusn

Tema 11.10 IIpodeccnonaibHO-OPHMEHTUPOBAHHOE CO/lepKaHMe (CoAepKaHNe PUKIATHOTO MOLYJIs1)
Komnyc, ero Konyc u ero snementsl. Ceuenue koHyca (mapauielbHOe OCHOBAHHIO U IIPOXOsIlee Yepe3
COCTaBJISIOLIHE. BEpILKHY), KOHUYECKHe ceueHus. Pa3BepTka KoHyca

Ceuenue koHyca Jlexus

Tema 11.11 Copepxanue yueOHOro MaTepuana

YcedeHHbl KOHYC.
CeueHne yceueHHOTO

Ycedennsiii konyc. Ero o6pa3yromias u BeicoTa. CedeHue yCeueHHOTro KOHyca

Jlekuus

KOHyca IIpakTH4yeckoe 3aHsATHE
Tema 11.12 Copneprxanue yueOHOro MaTepuaa
[ap u cdepa, ux [ap u chepa. Bzaumuoe pacnonoxenue cepsl u miaockoctu. Cedenue mapa, chepsl
CeYyeHUs Jlexkuus
IIpakTHyeckoe 3aHATHE
Tema 11.13 Coneprkanue y4eOHOro Marepuania

[Tonsatue 00 o0OBeme
Tema. OTHOIIIEHUE
00BEMOB ITOTOOHBIX TEJ

[Tonsitue 06 o6veme Tesa. O6beM Kyba U IPSAMOYTOJIbHOTO napasuienenunena. Oobem
npu3Msbl U uIuHApa. OTHOIIEHHE 00bEMOB OJOOHBIX TEJl.

Jlexkuus

IIpakTH4yeckoe 3aHsATHE

Tema 11.14
OO0BEMBI M TUIOIIAIN
MOBEPXHOCTEH Tel

Cogepxanue yueOHOro MaTepuana

OO6bembl mupamMuIpl U KoHyca. O6beM mmapa. [1nomaan noBepxHocreii Ten

Jlekuus

Tema 11.15 Copepxanue yueOHOTO MaTepuana

KomOunammu KomOunammm reomeTpuieckux e

MHOTOTPpaHHUKOB U Tell | [IpakTHYeckoe 3aHATHE

BpaIICHUS

Tema 11.16 IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/lepP:KaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs1)
I'eomeTrpuueckue Hcnonb3oBanne KOMOMHAIINY MHOTOTPAHHUKOB U TEJl BPAILIEHUS B TIPAKTHKO-

KOMOMHAIINH Ha OpPUEHTUPOBAHHBIX 3a/1a9aX

MIPAKTUKE IIpakTHyeckoe 3aHsATHE

Tema 11.17 Coneprkanne y4eOHOTO MaTepuaia

Pemnrenne 3agau.
MHoOrorpanHukHu 1 tesa
BpalICHUs

OO0BEMEBI U IIomaan MOBEPXHOCTU MHOTOTPAHHHUKOB U TCJI BPAIICHUA

KonTposbHnasi padora




Pazgen 12. 22
DJIeMEHThbI
KOMOMHATOPHKH,
CTATUCTUKHU U TEOPHH
BepPOSATHOCTEM
Tema 12.1 Coneprkanue yueOHOro Marepuania
OCHOBHBIE TTOHSTHSA IlepecTaHOBKH, pa3MELIECHHS, COUCTAHUS.
KOMOMHATOPHKH Jlekuus 2
Tema 12.2 Coneprkanue yueOHOro Marepuasia
CobsbITue, BeposATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHsI. TEOPEMBI O BEPOSTHOCTH CYMMBI COOBITHIA.
coObITus. CroxeHue u VYcnoBHas BEPOATHOCTh. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHSL. TeopeMbl 0 BEpOSITHOCTU
YMHOKEHHE MIPOU3BENICHUS COOBITUM.
BEPOATHOCTEMN Jlekuus 4
Tema 12.3 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE CO/lepPKaHue (CoAepKaAHNe MPUKJIATHOTO MOAYJIs1)
BeposTHOCTE B OTtHocuTeNbHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTUYECKOE
poheCCHOHATBHBIX omnpezeneHue BeposTHOCTU. OlieHKa BEPOSITHOCTH COOBITUS
3a/ayax IIpakTuyeckoe 3aHsATHE 4
Tema 12.4 Cogepxanue yueOHOTo MaTepuana
JuckpeTHas ciaydaiiHas | Bumsl cmydaiiHbIX BenuuuH. OnpenesieHne TUCKPETHOW CITy4aifHON BeJTMYMHBL. 3aKOH
BEJIMYMHA, 3aKOH €€ pacrpeneneHus JUCKPETHON CIy4aiiHON BeIUUYUHBI. Ee 4ncioBbie XapaKTepUCTUKN
pacupeneneHus Jleknusa 4
Tema 12.5 Cogepxanue yueOHOro MaTepuana
3ajaun MaTeMaTU4ecKol | Bapuanmonustit psi. [Toauron 4actot u ructorpamma. CTaTHCTHYECKUE XapaKTEPUCTHKA
CTaTUCTUKH psina HaOJII01aeMbIX JaHHBIX

Jlexknus 2
Tema 12.6 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/iepKaHMe (COAEPKAHNE MPUKJIATHOTO MOAYJIs)
Cocrapnenne Tabaun 1 | [lepBuunas 00paboOTKa CTATUCTUYECKUX JTAaHHBIX. ['padudeckoe ux mpeacTaBlicHUE.
auarpamm Ha paktuke | HaxoxaeHue cpeqHuX XxapakTepUCTUK, HaOII01aeMbIX JaHHbBIX

IIpakTuyeckoe 3aHsATHE 4
Tema 12.7 Coneprkanne yaeOHOTO MaTepuaa
Pemenue 3anau. OnemeHTsl KOMOUHaTOpUKU. COOBITHE, BEPOSITHOCTH COOBITHS. CI0XKEHNE U YMHOKEHUE
DNeMEeHTBI BEPOSITHOCTEN
KOMOMHATOPHKH, KonrpoabsHas paéora 2

CTaTUCTUKU U TEOPUU
BEPOATHOCTEM

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

K 1.1
IIK 3.1




Pasznea 13. 8 OK 01,
MHo:xecTBA. OK 02,
DJIeMeHTBbI TEOPUH OK 03,
rpagos OK 04,
Tema 13.1 Coneprkanue yueOHOro Marepuania
MHoxecTBa [Tonsitue MHOkecTBa. [logmHO)ecTBO. Onepanny ¢ MHOKECTBaMU OK 05,

Jlexnus 2 OK 07
Tema 13.2 IIpodeccnonaibHO-OPHMEHTUPOBAHHOE CO/lepKaHMe (CoAepKaHNe PUKIATHOTO MOLYJIs1)
Onepanuu ¢ Onepauuy ¢ MHOXKECTBaMU. PellleHne npukiaaHbIx 3a1au IK 1.1
MHOKECTBaMU IIpakTHyeckoe 3ansATHE 2 K 3.1
Tema 13.3 Copneprxanue yueOHOro MaTepuasa
I'pader [Tonstue rpada. CBa3HbIN Tpad, nepeBo, UK rpad Ha MIOCKOCTH

IIpakTHYeckoe 3aHsITHE 2
Tema 13.4 Copneprxanue yueOHOro MaTepuaa
Pemenne 3a1a4. | Onepauuu ¢ MHOXecTBaMH. OmNMCaHHME pealbHbIX CHUTYalluii C IIOMOIIBIO MHOXECTB.
MmnoxectBa, I'padpr u | [Ipumenenue rpadoB K pelIeHUO 3a/1a4
MX IPMMEHEHHUE Kontposbuas pagora 2

12
KoncyabTanun
HpOMe)KyTO‘lHaﬂ arrecranus (3K33Meﬂ) 6
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 u3f., 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 mojmnucke.
OcHoBHas JuTeparypa:
1.Mepansaik A.I'. MatemaTtuka. AnreOpa 1 Hadana MmaTemMaTuyeckoro aHanusa.l0 kiacc:
y4ueOHUK: 0a30BbIi ypoBeHb.- M.: «IIpocBemenue»,2021.
2.Mepansak A.I'. MatemaTtuka. AnreOpa u Hadajia MaTeMaTu4deckoro ananusa.l 1 kimacc:
yueOHUK: 0a30BbIl ypoBeHb.- M.: «IIpocBemenue»,2021.
3.Mepsmsak A.I'. Marematuka. 'eometpusi: 10 kinacc: 0a30BbIil ypOBEHb: yUeOHUK. -
M.: «IIpocsemienue»,2021.
4 Mepamsik A.I'. Marematuka. ['eometpus: 11 xiacc: 6a30BbIi ypOBEHB: YUCOHUK. -
M.: «Ilpocsemienue»,2021.
JdonmosHuTEeILHASA JUTEpaTypAa:

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
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIE PE3YJIbTAThI, HAIIPABICHHBIE
Ha (OpMUpOBaHHE OOIIMX W MPOQPECCHOHANBHBIX KOMIIETEHIIUN MO pasienaM U
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
KonTponbnas pabora
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

IIK 1.1 ®opmupoBath
AJITOPUTMBI Pa3pabOTKH
MIPOrPaMMHBIX MOJTYJICH B
COOTBETCTBHH C
TEXHUYECKUM 33]JaHUCM.

P1,Temal.l1, 1.2, 1.311-0/c, 1.4,
15,16

P7, Temer 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 10, Temsr 10.1, 10.2, 10.3 II-

TectupoBanue

VYcTHBI onpoc
NunuBunyanbHas
camocTosITeNbHas paboTa
KonrponsHas pabora

o/c, 10.4 Brimonuenue

P 13, Temsr 13.1, 13.2 IT-o/c, SK3aMEHAIIMOHHBIX 3aJaHUNI

13.3,13.4
IIK 1.1 Pa3pabartbeiBath P2, Temn 2.1,2.2,2.3,2.4, 2.5, TectupoBanue
IIPOrpaMMHBIE MOJIYJIU B 2.6 YcTHbIl ornpoc
COOTBETCTBHUHU C P 3, Temn 3.1, 3.2, 3.3,3.4 NuauBuayanbHas

TCXHHUYCCKUM 3aJaHHUCM.

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 I1-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
P 12, Temsr 12.1, 12.2, 12.3 I1-
o/c,12.4,12.5,12.6 IT-o/c, 12.7

camocCTosITeNIbHas paboTa
KonrponsHas pabora
Brinonsenue
SK3aMEHAIIMOHHEIX 3aJaHui

IIK 1.6 PazpabartreiBath
MOJIYJIH TIPOTPAMMHOTO
oOecrnieueHus s

MOOWJIBHBIX TUTAT(POPM.

P 2, Temnl 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 10, Temsr 10.1, 10.2, 10.3 II-
o/c,10.4

TectupoBanue

VYceTHBIH onpoc
NunuBunyansHas
camocTosITeNbHas paboTa
KonTponbnas pabota
Bremoaaenne
AK3aMEHAIIMOHHBIX 3aJaHUI

IIK 2.5 ITpousBoauTts
MHCIIEKTHPOBaHHE
KOMITIOHEHT TIPOTPaMMHOTO
oOecrieyeHus: Ha IpeMeT
COOTBETCTBHSI CTaH/IapTaM

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 13, Temsr 13.1, 13.2 IT-o/c,

TectupoBanue

YeTHBIN o1poc
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
KonTponbhas pabora

KOJIMPOBAHUSI. 13.3, 13.4 Brmmonnenue
SK3aMEHAIIMOHHBIX 3aIaHuN

IIK 11.1 Ocy1iecTBisTh P1,Temall, 1.2,1.311-0/c, 1.4, | TectupoBanue

cbop, 00paboTKy 1 aHAIH3 15,16 YcTHBIN orpoc

uHbOpMaLIUY TS P2, Temn 2.1, 2.2,2.3,2.4, 2.5, NuauBuayanbHas

MPOEKTUPOBAHUSI 0a3 JAHHBIX

2.6

CaMOCTOATCIIbHaA pa60Ta




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

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, Temn 8.1, 8.2, 8.3,8.4, 8.5
IT-o/c, 8.6

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

KonrponsHas pabora
Brimongenune
SK3aMEHAIIMOHHEBIX 3aJaHuN

IIK 11.2 IlpoexkTupoBath
0a3y JaHHBIX HAa OCHOBE
aHalIM3a [peAMETHOU
obmacTH.

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

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

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

VYcTHbIi onpoc
WNunuBunyansHas
caMmocTosiTeNbHas pabora
KonrponsHas pabora
Brinosinenue
9K3aMEHALMOHHBIX 33/JaHUN

IIK 11.3 PazpabarsiBath
00BEKTHI 0a3bl JAHHBIX B
COOTBETCTBHUH C
pe3yJibTaTaMu aHan3a
MpeAMETHOM 00J1acTH

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

P12, Temsr 12.1, 12.2, 12.3 I1-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,

TectupoBanue

YeTHBIN onpoc
NunuBunyansHas
camocCTosITeNIbHas paboTa
KonrponsHas pabora

13.3,13.4 Brinonnenue
AK3aMCHAIIMOHHBIX 3aJaHHI
K 11.5 Aamunuctpuposats | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | TectupoBaHue
0a3bl JaHHBIX 15,1.6 VYcTHbI onpoc
P2, Temn 2.1,2.2,2.3,2.4, 2.5, NuauBuayanbHas

2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

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

camocTosITeNbHas paboTa
KonrtponsHas pabora
Beinonuenue
HK3aMEHAIlMOHHBIX 3a/1aHUI




