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PabGouass mporpamma yuyeOHOW aucuMIUIMHBL «MaTtemaTuka» pa3zpaboTaHa B
cooTBeTCTBUM ¢ DesepalibHbIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM
cpemHero mpodeccHoHabHOTO oOpa3zoBanus 10 crnenuanbHocTH  09.02.07
NudopmarmonHbsie CHCTEMBI M MPOTpaMMHUpOBaHUE, yTBepxkaeHHOro [Ipukazom
MunuctepctBa oOpa3oBanus W Haykum Poccum ot 09.12.2016r. Ne 1547,
@denepanbHbIM  TOCYAAPCTBEHHBIM O0Opa30BaTENbHBIM CTAaHAAPTOM  CPEIHETO
obmiero oOpa3oBaHus, yTBepxaAeHHOro [Ipukazom MunmncrepcTBoM 00pa3zoBaHUs
n Hayku Poccum ot 17.05.2012 r. No 413 (pen. Ilpmkazom MuHucrepcTBa
oOpazoBanus n Hayku Poccun ot 12.08.2022 r. Ne 732), npumepHOil mporpamMmmoit
o011e00pazoBaTenbHON y4ueOHOMH JTUCIUTUTUHBI Maremartuka, TUTST
npodeccHoHanbHBIX ~ 00pa30BaTENbHBIX  OpraHU3alli,  PEKOMEHJOBAaHHOM
®denepandbHbIM TOCY/IAPCTBEHHBIM OIO/DKETHBIM 00pa30BaTENIbHBIM YUPEXKICHUEM
JOTIOJTHUTENBHOTO  TpoeccuoHanbHOrO  00pazoBaHusi «MHCTUTYT pa3BUTHS
npodeccuonansHoro obpazoBanusi» oT 30.11.2022r. mnpotokon Ne 14 wu
PexomeHmanusiMu 1o opraHU3alMK MOJYYEeHHs] CpeIHero oOIero oopa3oBaHus B
Mpezesiax 0CBOEHUs1 00pa30BaTENbHBIX MPOrPaMM CPEIHEro Mpo(heCcCHOHATBLHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOro oOiero obpazoBaHus (muUcbMo JlemaprameHTa
roCyJIapCTBEHHOM MOIUTUKH B chepe cpeHero npodhecCHOHAIBHOTO 00pa30BaHUs
u npodeccuoHanbHOrO 00ydeHUss MuHucTtepcTBa mpocBenieHus Poccuu 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
crienrasibHOCTH 09.02.07 MHDOpMaLIMOHHBIE CUCTEMBI M IPOTPAMMUPOBAHHE.
1.2. MecTo AUCHUIIMHBI B CTPYKTYpe IMPOrpaMMbl MOATOTOBKH CHEIHMAINCTOB
CpEIHETO 3BEHA

O61meo6pazoBaTenbHas JTUCIUTUTMHA «MaremaTuka» SIBIICTCS

00s3aTeNIbHON YaCThIO 00II€00pa30BaTENBHOIO IIMKJIA OCHOBHOW 00pa30BaTEbHON
nporpaMmmbl B cooTtBeTctBHM ¢  DPI'OC  mo  cmemmansHoctun  09.02.07
NHpopManimoHHble CUCTEMBI U TPOrPAMMHUPOBAHHE.

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. Ilnanupyembie pe3yJbTaThl 0CBOEHHUsI 0011€00pa30BaTeJIbHOM AMCHUIINHBI B cooTBeTcTBUM ¢ PT'OC CIIO
1 Ha ocHOBe ®I'OC COO

Kox n nammenoBanmne
(popmMupyembIx
KOMIIeTeHIN

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHUIIINHBI

O01mue

JAucnunianHapHbie

OK 01. Bei6upats cioco0bl
peleHus 3a1a4
npogecCuOHAIBHON
NeSATeNbHOCTH IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM;

JIP 24 rOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH
MacTepcTBa, TPYI0JII00HE;

JIP 25 roToBHOCTb K aKTUBHOM J€ATEILHOCTU
TEXHOJIOTUYECKOM U COLMalIbHON HalpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATH U
CaMOCTOSITENILHO BBINOJIHATh TAKYIO A€ATEIbHOCTD;
JIP 26 unTepec K pa3nuyHbIM cepam
npodeCcCHOHATIBLHOM 1A TETbHOCTH.

MP 01 camocTosATenbHO (GOPMYITHPOBATH U
aKTyaJIM3MpoBaTh NpodIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP 02 ycranaBnuBaTh CyLECTBEHHBIH MIPU3HAK WIN
OCHOBaHUs JJI CpaBHEHMsI, KilacCU(UKALIUU U
00001IeHHS;

MP 03 onpenensiTh e e TeIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKEHHUS;

MP 04 BBISBISTH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B AESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILUIEHNUE IIPU
pEIIeHNH )KU3HEHHBIX TpoOIIeM.

MP 09 BnageTh HaBBIKAMU yueOHO-
HCCIIEIOBATEIILCKOW U TIPOCKTHOM JIeSITEITbHOCTH,
HaBBIKAMU pa3perieHust mpooiiem;

ITP6 01 BiiageTs METOAAMM J10KA3aTENbCTB, AJITOPUTMaMU
peleHus 3a1a4; yMeTb (pOPMYIUPOBATH ONPECIICHUS,
aKCUOMBI M TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKICHHS B XO/1€ PELICHUS 3a/1a4;
ITP6 02ymeTh onepupoBaTh MOHATUSIMU: CTEIIEHB YHCIIa,
Jorapu@Mm 4uciia; yMEHHE BbINOJIHATh BBIYMCICHUS
3HAYCHUH U MPEOOPa30BaHUIN BBIPAKCHHUH CO CTCIICHSIMHU U
norapudpmamu, npeodpazoBaHue ApoOHO-pALlMOHATBHBIX
BBIPAKECHMUI;

ITP6 03 ymeTb onepupoBaTh MOHATHSMU: PALlUOHANIBHBIE,
UppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTCIICHHbIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

I1P6 04 ymeTs onepupoBaTh MOHATUAMU: HYHKILIHA,
HenpepbIBHAS (PYHKIIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OINPEEIEHHBIM HHTETPAJl; YMETh HAXOIUTh IIPOU3BOIHbIE
AJIEMEHTApHBIX (PYHKIINN, UCTIOJIb3YsI CIIPAaBOYHBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX CIydasiX GyHKIHUU
Ha MOHOTOHHOCTb, HaXOJUTh HanOoJbIIIee 1 HAaUMEHbIIIEe
3Ha4YeHue QYHKIUI; CTPOUTH rpa)uKi MHOTOUJICHOB C
MCIIOJIb30BaHUEM arfrapaTa MaTeMaTHYeCKOro aHajIn3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 3a1a4 Ha
JBUKEHHE; pelliaTh MPAaKTUKO-OpPUEHTHUPOBAHHbBIE 33/1a4U Ha
HauOoJIbIIIee M HAMMEHbIIIee 3HAYeHUsI, Ha HaX0XKJICHHUE
MyTH, CKOPOCTH U YCKOPEHUS;

ITP06 05 ymeTs onepupoBaTh NOHATUSMHU: PallMOHAIbHAS
dyHKIHMs, TOKa3aTenbHas QYHKIMS, CTeneHHas QyHKINS,




MP 14 BBISIBASATH NIPUUUHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BbIJIBUTaTh 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 UHTETpUpPOBATh 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
byHKIMH, 00paTHBIE QYHKIIMH, YMETh CTPOUTH TpaduKu
M3YyYEHHBIX (DYHKIIMHA, UCIIOIB30BaTh IpauKu IpU
U3y4EHHH IIPOLIECCOB U 3aBUCUMOCTEH, NIPH PELLICHUH 3a7a4
U3 APYrux y4yeOHBIX MPEAMETOB U 33/1a4 U3 peabHOU
’KM3HM; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU;

ITP6 06 ymeTb permarh TEKCTOBBIC 3a7a41 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
CHCTEMBI 10 YCIIOBHIO 33]1a4H, HCCIIEIOBATH MOITYYEHHOE
pelleHNEe U OLICHUBATh NPaBI0NOA00HOCTb PE3Y/IbTATOB;
ITP6 07 ymeTh onepupoBaTh MOHATUSIMU: CPEAHEE
apumeTnyecKoe, MeJiana, HanboJbllee U HauMEHbIIIee
3HAYEHUs1, pa3Max, AUCIEPCHs, CTAaHIAPTHOE OTKIOHEHHUE
YHCIOBOr0 HAOOPa; yMETh U3BJIEKaTh, HHTEPIIPETUPOBATh
UHPOPMAIIHIO, TIPE/ICTABICHHYIO B TaOJIHIIaX, HA
JuarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX
MIPOIIECCOB U SIBJICHUH; TIPEICTABIATH HHPOPMALIUIO 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 ciy4aifHoe coOBbITHE, BEPOSTHOCTh CIYYaliHOTO COOBITHS;
YMETh BBIYHUCIISTH BEPOATHOCTH C HCIOJIH30BAHUEM
rpaduuecKux METOJ0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSTHOCTEN, KOMOUHATOPHBIE (PAKTHI U
(bopMyIIBI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO CO CITyYallHBIMU
BEJIMYMHAMU; YMEHHE MTPUBOIAUTH IPUMEPHI MOSIBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOHBIX U 0OIIECTBEHHBIX




ABJICHUSX;

IIP6 09 ymeTh onepupoBaTh NOHATUSIMU: TOUKA, 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, Ky0, apaienenures, Ipu3ma,
nupamua, GUrypa v HOBEpXHOCTb BPALICHUS, IUIUHID,
KOHYC, map, cdepa, cedeHus (HUrypsl BpalieHus,
IUIOCKOCTB, Kacarollascs cepbl, HWIMHIPA, KOHYCA,
IUI0LIA/1b TOBEPXHOCTU IUPAaMU/Ibl, IPU3MBI, KOHYCA,
IWIMHApPA, IUI0Iab chepbl, 00beM KyOa, IpIMOYTOJIbHOTO
napajuieJienune1a, MMpaMuabl, IPU3MBbI, IMIIKHpPA, KOHYCA,
1apa; yMeHHue U300pa)kaTb MHOIOIPaHHUKH 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 BETUUNHBI
(uTMHa, yroJI, IIomaib, 00beM, MJIOLIa b TOBEPXHOCTH),
HCIIOJIb30BaTh U3y4YEHHBIE (POPMYIIBI U METOIBI;

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




KOOpJMHATHl BEKTOPA, CKAJIIPHOE POU3BEIEHUE, YTOJl
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHUCJI0; HAXOJUTh C IIOMOIIBIO N3YYEHHBIX
(bopMys1 KOOpAUHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE
MEXy JBYMsI TOUKaMU;

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

(bakThl 1 MaTeMaTUYECKHE MOJEIIU B IPUPOIHBIX U
0OIIECTBEHHBIX SBJICHUSX, B HUCKYCCTBE; YMEHHE IPUBOINUTH
IIPUMEPBl MaTEMaTUYECKUX OTKPBITHH POCCUICKOMN U
MHPOBOM MaTeMaTU4ECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHATUAMHU: ONPEICIICHUE,
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 NOHATUSIMU: MHOKECTBO,
IIOJIMHO>KECTBO, OIIEPALIMN HaJ MHOXKECTBAMHU; YMEHHE
UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar 1is
OINMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUI NIPU PELICHUH
3aJ1a4, B TOM YHUCJIE U3 APYTUX Y4eOHBbIX IPEIMETOB;

ITPy 03 ymeTs onepupoBaTh MOHATUAMU: Tpad, CBA3HBIN
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 ymeTrh onepupoBaTh NOHATHAMU: HATYpaIbHOE
YKCII0, LIEJ0€ YUCII0, OCTATOK 110 MOAYJII0, PallMOHATIbHOE
YHCII0, UPPALIMOHAIBHOE YMCII0, MHOXKECTBA HATYpPAJIbHBIX,
EJIBIX, pAIlMOHATIBHBIX, JCHCTBUTEIBHBIX YHCE,; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HANOOIbIINH 00
JeNUTeNb 1 HauMeHblee o011ee KpaTHOe, allrOPUTM
EBkiMa npu pemeHnu 3ajay; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;

ITPy 06 ymeTs cBOOOAHO ONEPUPOBATH MOHATUSIMHU:
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 NOHITUSIMU: TOXJIECTBO,
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 PEIIaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TIOMOIIbIO
Pa3IMYHBIX IPUEMOB; PEIIaTh YpaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpoM; IPUMEHSTh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI I PEIIEHUSI MaTEMATUYECKUX
3aj1a4 ¥ 3aJ1a4 U3 Pa3IMUHbIX 00JIacTeil HayKu U peabHOU
KH3HH;

ITPy 08 ymeTs CBOOOHO ONEPUPOBATH MOHATHAMU: TpaPUK
¢bynkunu, oopaTHas GyHKIMS, KOMIO3UIUS (YHKIUH,
TMHEWHas QYHKIUS, KBaIpaTHIHAast QYHKIINS, CTeTICHHAS
(bYyHKLHUS C LIETBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
¢byHKIIMHN, 00paTHBIE TPUTOHOMETpUUYECKHEe (QYHKIIUHY,
rokasarenbHas U Jjorapupmudeckas QyHKINH; YMEHHE




CTpOUTH Tpaduka QPyHKIUH, BBIOIHATH IPEOOPA30OBaAHUS
rpadukoB GyHKIMI; yMEHHE HUCTIOIB30BaTh TpaduKu
(byHKUIMT 17151 U3Y4YEHUs IPOLIECCOB U 3aBUCHMOCTEN TIpU
pELIeHUH 3a]a4 U3 APYIUX y4eOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (pOpMyIaMH 3aBUCUMOCTH
MEX]y BEIMYMHAMU; YMEHUE CBOOOIHO ONIEpUPOBATh
MOHATUSAMH: YETHOCTb (DYHKIINH, IEPHOANIHOCTD (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
Iporpeccusi; yMeHHe 3aJ1aBaTh MOCIIEI0BAaTEIbHOCTH, B TOM
qHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX (GOpMYyIT;

ITPy 10 ymeTs onepupoBaTh NOHITUSAMHU: HEMPEPHIBHON
GbyHKLINY, acCUMIOTOTHI rpaduka GyHKIMHU, TIepBasi U BTopast
npoun3BOHAs (YHKIIMH, TEOMETPUUECKUN U PU3UUECKUIA
CMBICJI TPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeaAeIeHHbIH
WHTETpal, yMEHHUE HAXOUTh ACHMITOTHI Tpaduka
(byHKINU; YMEHHE BBIYUCIIATH POU3BOIHBIE CYMMBI,
MIPOM3BEACHNUS, YACTOTHOTO M KOMITO3UITUH (DYHKITHIA,
HaXOJUTh YpaBHEHUs KacaTelbHOU K rpaduky QyHKINY;
YMETh MCIIOJIb30BaTh MPOU3BOIHYIO ISl HCCIICIOBAHUS
(byHKUIMH, 17151 HAX0XKIEHHUS HAWTy4IIero peleHns
MPUKIIAJHBIX, B TOM YHCJIE COMUAITBHO-)KOHOMHYECKUX U
bu3nUeckux 3a1ad, A1 ONpeeseHIs] CKOPOCTH U
YCKOPEHHsI; HAXOIUTh TUIOIAAHN U 00beMBbI pUryp ¢




IIOMOUIbIO UHTETPAJIa; IPUBOJUTH IPUMEPDI
MaTEeMaTHYECKOro MOJIEIMPOBAHUS C TIOMOIIBIO

TG depeHIaIbHBIX YPaBHEHHIA;

IIPy 11 ymeTrb onepupoBaTh NOHATUSIMU: 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 IPUMEPHI UCTIOIb30BAHUS
KOMIUIEKCHBIX YHUCEIT;

ITPy 12 ymeTh CBOOOJHO ONEPUPOBATH MOHATHIMU:
cpennee apudmeTrnueckoe, MeMana, HauooJbIee U
HalMEHbIIIee 3HAaUEHUs, pa3Max, TUCIepCHsl, CTAaHJapTHOE
OTKJIOHEHHE JIJIsl ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHUE
UCCIIE/I0BaTh CTAaTUCTUYECKUE 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,
pacnpezesieHue BEPOATHOCTEN, MAaTEMATUYECKOE
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 YMCEI B IPUPOIHBIX U
0O0I11eCTBEHHBIX SIBJICHUSX;

ITPy 14 ymeTs CBOOOIHO ONIEPUPOBATH MOHATHAMU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JTy4, IUIOCKUI
YroJj, IBYTPaHHBIA YroJl, TPEXIPaHHBINA yroJl,
HepeceKaroIInecs, apauieNbHbIe U CKPELIMBAIOIIUECS
npsMble, TapaIJIeTbHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U TIOCKOCTEH, YroJl MEX]ly IPSIMBIMH, YTOJ MEXy MPsIMOMN
U IUIOCKOCTBIO, YTOJ MEKAY INIOCKOCTSIMU; YMEHUE
UCIOJIb30BAaTh MPH PEIIEHUH 331a4 U3y4eHHbIE (DAKThI U
TEOpPEMBI IIJITAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl
00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE OIepUpPOBATh
MOHATUSIMHU: MHOTOTPAHHUK, CEYCHNE MHOTOTDAaHHUKA,
HPaBUJIbHBIM MHOTOTPAaHHUK, IPU3Ma, TUpaMuia, purypa u
MOBEPXHOCTh BpALICHHUS, IUJIMHIIP, KOHYC, IIap, chepa,
pa3BepTKa NOBEPXHOCTHU CEYECHHUsI KOHYCa U IIMIINH/pa,
napajJiesIbHbIe OCH MJIM OCHOBAaHUIO, CEYEHUE 11apa,
IUIOCKOCTB, Kacaroliasics cepsl, IINHAPA, KOHYCa;
YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHUKA, U300paxaTrh
MHOTOI'PaHHUKH, (PUTYPBI ¥ TOBEPXHOCTH BpAIIEHUS, UX
CEYEHHs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE NIPUMEHATh CBOUCTBA FT€OMETPUUECKUX QUTYD,
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 MUPAMHUIBI, IPU3MBI,
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, IOBOPOT, MPEOOpa3OBaHHe
noa06us1, mo1o0HbIe (GUTYPHI; YMEHUE pacliO3HABATh
paBHBIE U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPHPO/IE,
HCKYCCTBE, apXUTEKTYpE; YMEHHE UCIIOIb30BATh
reOMETPHUECKUE OTHOIICHHUS, HAXOIUTh T€OMETPHUECKHUE
BEJIMYMHBI(JUTMHA, YTOJI, TUIONIA/Ib, 00bEM) PU 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,
IIPOM3BECHNE BEKTOPA HAa YUCIIO, PA3JI0KEHHE BEKTOPA 110
0asmcy, CKaIsIpHOE IPOM3BEICHNE, BEKTOPHOE
IPOM3BECHUE, YTOJl MEXKIY BEKTOPaMH; YMEHUE
MCTIOJIF30BaTh BEKTOPHBIN W KOOPIUHATHBIA METOJ JJIsI
pelIeHHs TeOMETPUUYECKHUX 3314 U 3a71a4 JIPYTUX y4eOHbIX
MPEIMETOB;

ITPy 18 ymeTs MOZIeIMpOBATh pealibHbIe CUTYallul Ha
SI3BIKE MATEMAaTHKH; COCTABJISITh BEIPAKCHUS, YpaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIOBHUIO 331auH,
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 COIUATLHO-9KOHOMHUYECKOTO B
(PU3UYECKOTO XapaKTepa;

ITPy 19 ymeTs BBIOUpATh MOAXOASIINN METOJ ISl PEIICHUS
3a71a4M; TOHMMAHUE 3HAYMMOCTH MaTeMaTUKHU B U3YYCHUU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SBJICHUH;
YMEHHE paclo3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMATUKU B
HUCKYCCTBE, YMEHUE IPUBOAUTH 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
HaYKH U OOIIECTBEHHOM MPAaKTHKH, 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 JeSITeTHbHOCTH,
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 HHYOPMAITMOHHBIX 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 TOJJOOHBIE (GUTYPHI, B TOM YHCJIE B IIPHPOJE,
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 IEHCTBUI 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 chopMUpOBaHHOCTh BHYTPCHHEW 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
CiIy4aifHOE COOBITHE, BEPOSATHOCTD CITy4ailHOTO COOBITHS;
YMEHHE BBIYMCIIATE BEPOATHOCTD C UCIIOJIB30BAHUEM
rpauyecKux METO/A0B; IPUMEHSTh (POPMYIIbI CII0XKEHUS U
YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (PaKThI U
(dbopMyIIbl IPU pEUIeHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aiHBIMHU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH MPUMEPHI OSIBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

ITPy 06 ymeTh cBOOOAHO ONEPHPOBATH MOHATUSIMMU:
CTEIEHb ¢ LEIbIM IT0Ka3aTeIeM, KOPEHb HATYPaJIbHOU
CTEIIEHHU, CTENIEHb C PAIMOHAJILHBIM II0KA3aTEJIEM, 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
HO3UIUH JIPYrOro YeJI0BeKa

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

ITPy 08 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMU: TpapuK
dbyHKIMH, 00paTHAs PYHKIMS, KOMITO3HUITUS () YHKIIHH,
TUHeWHas QYHKIUS, KBaJApaTuyHas QyHKINSA, CTEIICHHAS
(GyHKLUSA C LIebIM [T0Ka3aTelleM, TPUTOHOMETPUUYECKHE
¢byHK1MHM, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
nokasaresbHas U Jjorapupmudeckas GyHKINUN; yMEHHE
CTpoUTh Tpaduka QyHKIUI, BBIIOIHATH IPEOOPA3OBAHUS
rpadukoB QpyHKUINN; yMEHHE UCIIONIb30BaTh IpaduKu
GyHKIMH 1715 U3y4eHUs MPOLIECCOB U 3aBUCUMOCTEN IIPU
pELICHUH 3a]a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (pOpMyIaMu 3aBUCUMOCTH
MEX]y BEIMYMHAMU; CBOOOTHO ONEPUPOBATH MOHATHIMHU:
YEeTHOCTh (PYHKIUH, IEPHOAUIHOCTD (PYHKITUH,
OrPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTb (DYHKIIUH,
OKCTpeMyM (yHKINH, HAHOOJIbIIIee U HANMEHBIIIEe
3Ha4YeHUe PYHKIUHU HAa IPOMEXYTKE; yMETh IPOBOAUTH
uccliieioBaHue (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
YHCIIOBOTO HA0Opa; yMETh U3BJIEKaTh, UHTEPIIPETUPOBATD
uH(pOpMaIIKIO, TIPEICTABICHHYIO B TAOIHUIIAX, HA
quarpammax, rpadukax, OTpakKarol[yto CBOMCTBA pealbHbIX
MPOLIECCOB U SIBJICHUMN; 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 IIPSIMbIE, TAPAIIIEIBHOCTD U
HEePIEHANKYIIAPHOCTD MPSIMBIX U INIOCKOCTEH, Yrol MEXy
IPSIMBIMU, YTOJI MEKY IPSIMOU U IUNIOCKOCTbBIO, YTOJ
MEX]y IUIOCKOCTSIMH, PACCTOSHUE OT TOUKH JI0 INIOCKOCTH,
paccTosiHuE MEXY MPSMBIMU, PACCTOSIHUE MEXKAY
IUIOCKOCTSIMU; YMETh UCIOJIb30BATh IIPU PELICHUH 3a/1a4
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
LIEHHOCTEH, 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
0011eY€eI0BEUYECKUX 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 M BOJOHTEPCKOU
JESTEIILHOCTH;

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

ITP0 12 ymeTs onepupoBaTh NOHATUAMHU: IPSIMOYTOJIBHAS
CUCTEMa KOOPJMHAT, KOOPJIMHAThI TOUKH, BEKTOD,
KOOpPJMHATBI BEKTOPA, CKAIIPHOE IIPOU3BEACHUE, YOIl
MEXJ1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOPA Ha YHUCJI0; HAXOIUTH C IIOMOILBIO N3YYEHHBIX
(bopMyJ1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXY JBYMs TOUKAMU;

ITP6 14 ymeTs BbIOMpaTh MOAXOAAIIUN U3yUYEHHBIH METO
JUIsl pEIICHUS 3a/1a4M, PAacIlO3HABaTh 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 CIIYJaifHOTO 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,
TOpJIOCTH 3a CBOM Kpal, CBOIO POJIMHY, CBOU SI3bIK U
KYJIbTYPY, IPOILJIOE U HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

JIP 09 nieHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U IIPUPOJHOMY HACIIEUIO,
naMATHUKAM, TpaJauliusM HapoaoB Poccun,
nocTkeHusiM Poccru 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

BCIMYMHAMU; YMCHUC NPUBOAUTDL IIPUMCPHBI ITOSBJICHU A
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
DKOJIOTMUYECKUE MTOCIIEACTBUS MPEATPUHUMAEMBIX
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 LEIEHANPABICHHBIN TOMCK
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
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX ClIydasX (PyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOoOJbIIIee U HAaUMEHbIIIEe
3Ha4YeHue QYHKIUI; CTPOUTH rpa)uKi 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. ®opmupoBatb
aJITOPUTMBI pa3paboTKU
IIPOrpaMMHBIX MOJyJIEN B
COOTBETCTBUM C TEXHUYECKUM
3aJlaHUEM.

JIP 25 roTOBHOCTH K aKTHBHOH JICITCILHOCTH
TEXHOJOTMYECKOM U COLMAIbHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;
JIP 34 coBepliiieHCTBOBAHHE SI3bIKOBOM U
YUTATEJIbCKOW KYJBbTYPhI KaK CPEJCTBA
B3aWMOJICUCTBUS MEXIY JIFOABMHU U MIO3HAHUS 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 UHTEPIIPETALINH,
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, IPUMEHSTDH UX, TPOBOIUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKICHHS B XOJI€ PELLICHUs 3a1a4;
ITPB 02 ymeTh onepupoBaTh NOHATUSAMU: CTENEHb YUCIIA,
Jorapu@m 4ymucia; yMEHHE BbIIOJIHATh BBIYMCICHUS
3HAYEHUH U MPeoO0pa30BaHUI BBIPAXKCHHM CO CTEIICHIMHU U
Jorapudpmamu, npeodpazoBaHue ApoOHO-pALIMOHATBHBIX
BBIPAKECHMUI;

ITP6 06 ymeTh periaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE HA TIPOLEHTHI, 10JIM U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTb TOBApOB M YCIIYT, HAJIOTH 33Jjauu U3
o0JacTy yrnpaBiaeHUs JIMYHBIMU U CEMEUHBIMU (PUHAHCAMU);
COCTaBJIATh BBIPAKEHUsI, ypaBHEHU s, HEPAaBEHCTBA 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 (POPMYIIBI U METOIBI;

ITP6 14 ymeTs BBIOMpATh MOAXOAMIINI U3YUEHHBIH METO/
JUTSl pEIIeHUs 3a]1a4M, Paclio3HaBaTh MaTeMaTHYECKHe
(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 LEeJIbIM MIoKa3aTelieM, KOpEeHb HaTypallbHOM
CTENEHM, CTENEHb C PAllMOHAJIbLHBIM II0KAa3aTeNIEM, CTEIIEHb
C IEHCTBUTENIbHBIM [TOKa3aTeseM, Jorapudm ymcia, CHHYC,
KOCHHYC Y TaHT€HC IIPOU3BOJIBHOTO YUCIIA;

ITPy 08 ymeTh cBOOOAHO OMEPUPOBATH MOHATUSAMHU: TpaduK




¢bynkunu, odpaTHas QyHKIHS, KOMITO3UIHS (DYHKIIHIHA,
TuHeHas QyHKUMS, KBagpaTHuHas QyHKIUS, CTeIIeHHas
(YHKILHUS C LIETBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
(dbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (PYHKITUH,
MoKasarenbHas U Jorapudmudeckas QyHKIUN; yMEHUE
CTpouTh rpaduka GyHKIUH, BHITOIHATH IPe0OpazoBaHus
rpadukoB GyHKIMN; yMEHHUE UCTIONB30BaTh TpaduKu
GbyHKIM 1715 ©3y4eHUs MPOIIECCOB U 3aBUCUMOCTEN MPH
peLICHUH 33724 U3 APYTUX YU€OHBIX MPEIMETOB U U3
pealbHOM JKU3HH; BhIpaXKaTh (OpMyTIaMu 3aBUCUMOCTH
MEXy BEIMYMHAMHY;

ITPy 12 ymeTs CBOOOAHO ONEPUPOBATH MOHATUSIMHU:
cpennee apudmeTrnueckoe, MeMana, HauooJbIee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIIEPCUs, CTAaHIaPTHOE
OTKJIOHEHUE TSI OTIMCAHUS YUCIIOBBIX JTAHHBIX; 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 yMeThs MOAENMPOBATh PEAIbHBIE CUTYAIlUU Ha
A3bIKE MAaTEMaTHKH; COCTABJIATh BBIPAKEHUS, YpaBHEHMUS,
HEPaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3aa4H,
UCCIIEI0BaTh TOCTPOSHHbBIE MOJIENHN C MCIIOJIb30BAaHUEM
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 MOTyYSHHBIN 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; MOHUMaHKE 3HAUUMOCTU MAaTEMAaTUKU B U3YYECHUU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
yYMEHHUE PAclo3HABAThH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPBI MaTEMAaTHUECKHUX
OTKPBITUI PYCCKOM M MUPOBOM MaTeMaTHYECKOW HAYKH

IIK 1.2. Pa3pabarbiBaTh
IIpOrpaMMHBIE MOYJIH B
COOTBETCTBUH C TEXHUYECKUM
3aJJaHUEM.

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

MP 04 BbISIBISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBIICHUSX;

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

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

ITP6 01 BirageTh METOAAMM J10KA3aTEIbCTB, aJITOPUTMaMU
peleHus 3a1a4; yMeTb (POPMYIUPOBATH ONIPEEIICHUS,
aKCUOMBI M TEOPEMBI, IPUMEHSTH UX, [IPOBOJIUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKCHUS B XO/1€ PELICHNUS 3a/1a4;
ITPB 02 ymeTs onepupoBaTh NOHATUSAMU: CTEIEHb YUCIIA,
Jorapu@m yucia; yMEHUE BIIOJIHATh BBIYUCICHUS
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, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH 33aJa4u U3
o0nacTu ynpaBiaeHHs JINYHBIMU U CEMEUHBIMU (PMHAHCAMU );
COCTaBJIIATh BBIPAXKCHMSI, yPAaBHEHHUSI, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 33J1a4M, UCCIIE0BATh ITOJY4YEHHOE
pelleHNe U OLIEHUBAaTh NPaBI0NOA00HOCTb PE3Y/IbTATOB;
ITP6 12 ymMeThb BBIUUCHATH 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 UICKYCCTBE; YMEHHE IPUBOIUTH
IIPUMEPBl MATEMATUUECKUX OTKPBITUHA POCCUICKON 1
MHPOBOI MaTeMaTU4ECKON HAYKH;

ITPy 06 ymeTb cBOOOIHO ONIEPUPOBATH MOHATHIMMU:
CTEMEeHb C LEeJIbIM MoKa3aTelieM, KOpeHb HaTypallbHOM
CTENEHH, CTENEHb C PAllMOHAIBHBIM ITOKA3aTeIeM, CTENeHb




C ICMCTBUTENLHBIM TTOKa3aTeNeM, JJorapuM 4ucia, CHHYyC,
KOCHHYC U TAHT€HC MIPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMU: TPaPUK
dbyHKIMH, 00paTHAs PYHKIMS, KOMITIO3HUITUSA () YHKIIHH,
TuHeWHas QyHKIM, KBaApaTU4Has GyHKLUS, CTEIICHHAS
(GyHKLUSA C LIebIM [T0Ka3aTelleM, TPUTOHOMETPUUYECKHE
¢byHK1MHM, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
nokasaresbHas U Jjorapupmudeckas GyHKINUN; yMEHHE
CTpoUTh Tpaduka QyHKIUI, BBIIOIHATH IPEOOPA3OBAHUS
rpadukoB QpyHKIMN; yMEHHE UCTIONB30BaTh TpaduKu
(GyHKIMH 1715 U3y4eHus IPOLECCOB U 3aBUCUMOCTEN MpU
pELICHUH 3a]a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (pOpMyIaMu 3aBUCUMOCTH
MEXy BEIMUYMHAMU;

ITPy 12 ymeTrs cBOOOAHO ONEPUPOBATH MOHATUSMHU:
cpeaHee apupMeTHIECKOe, MeJMaHa, HanboJbllee U
HaMMEHbIIIee 3HAYCHUS, pa3Max, TUCIepCHsl, CTAaHIapTHOE
OTKJIOHEHUE ISl OIMCAHUS YUCIOBBIX JAHHBIX; YMEHHE
MCCIIEIOBATh CTATUCTUYECKUE TAHHBIE, B TOM YHCIIE C
IPUMEHEHHEM TpapUUeCKUX METOAOB U 3JEKTPOHHBIX
CpPeZICTB; TpapUECKH MCCIIeI0BaTh COBMECTHBIE
HaOJII0ICHNUS C TOMOIIIBIO IMarpaMM pacCeUBaHUs U
JIMHEWHOM pEerpeccuy;

ITPy 18 ymeTs MOAETMPOBATH pealbHble CUTYAllMH Ha
SI3BIKE€ MAaTEMAaTHKH; COCTABIISITh BEIPAKECHUS, YpaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI 0 YCIOBHUIO 3aa4H,
WCCIIEIOBATh MTOCTPOSHHBIE MOJIEIH C HCITOJIb30BAaHHEM
anmapara anre0pbl, HHTEpIPETUPOBATH MOJTyYSHHBIH
pe3yJbTaT; CTPOUTh MAaTEMAaTHYECKHE MOJIENN C TIOMOIIIBIO
reOMEeTPUUECKUX MOHATUI U BEIMYHH, PEIIaTh CBSI3aHHBIE C
HUMH TTPAKTHYECKHE 33]]a9l; COCTABIISTH BEPOSITHOCTHYIO
MO/IEJIb M UHTEPIIPETUPOBATDH MOJIyUYECHHBIN pe3ybTarT;
pemarh MPHUKIIAIHbIE 3aa9H CPEICTBAMHA MAaTEMaTHIECKOTO




aHajau3a B TOM YUCJIE COUUAIIBHO-3KOHOMUYECKOTO U
(U3HYECKOTO XapaKTepa;

ITPy 19 ymeTs BIOUpATh MOAXOASIINN METOJ ISl PEIICHUS
3a/1a4y; MIOHUMaHNE 3HAYUMOCTU MAaTEMAaTUKHU B U3YYEHUHU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SBJICHUH;
YMEHHUE Paclo3HaBaTh MPOSIBJICHUE 3aKOHOB MaTEMAaTHUKH B
HCKYCCTBE, YMEHHUE NPUBOAUTH ITPUMEPHI MATEMATHUYECKHUX
OTKPBITHM PYCCKOM M MUPOBOM MaTEMaTUYECKON HAYKU

IIK 1.6. PazpabatsiBaTh
MOJIYJIA ITPOrPAMMHOTO
obecrieyeHus 1151 MOOMIIBLHBIX
maThopm.

JIP 25 roToBHOCTE K aKTUBHO HEATENHLHOCTH
TEXHOJIOTMYECKON 1 COLMAJIbHOM HAIIPaBJICHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATH, TNIAHUPOBATH U
CaMOCTOSITEJIbHO BBIIOJIHATH TAKYIO JACSTEIbHOCTD;
JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U
YUTATEJIbCKOM KYJIbTYPhI KaK CPEACTBA
B3aWMOJICUCTBUS MEXIY JIFOABMHU U MO3HAHUS MUPA;
JIP 35 oco3HaHMe LICHHOCTH Hay4YHOU JEeSATEIbHOCTH,
TOTOBHOCTbH OCYIIECTBIISATh IPOCKTHYIO U
HCCIIEIOBATENIBCKYIO IESITEIbHOCTh UHAUBUIYAIbHO U
B rpymIe.

MP 04 BBISBISTH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B
paccMaTpUBaEMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€ITEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENAM,
OLICHUBATh PUCKU MTOCIEACTBUM NEATEIBHOCTH;

MP 11 oBmagenne BUIAMHU AEITEILHOCTH 110
MOJTYYECHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTYAIIUsX, B TOM YHCJIE TIPH CO3TaHUH
Y4eOHBIX M COIUATBHBIX TPOEKTOB;

I1P6 01 BageTs METOAAMH JI0KA3ATENBCTB, AITOPUTMAMHU
peleHus 3aa4; yMeTb (GOpMYIUPOBATh ONPEICIICHUS,
aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJAUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYXKACHUS B XOJI€ PELLEHUS 3a1a4;
ITPB 02 ymeTs onepupoBaTh HOHATUSMU: CTEIIEHb YUCIA,
Jorapu@m yucia; yMEHHEe BbIIOJIHATh BBIYMCICHUS
3HAYCHUH U MPEOOPa30BaHUIN BBIPAKCHHUH CO CTCIICHSIMHU U
norapudpmamu, npeodpazoBaHue ApoOHO-pALIMOHATBHBIX
BBIPAKECHMUI;

ITP6 06 ymeTh pemiaTh TEKCTOBBIE 331a4U Pa3HBIX TUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, I0JIU U YaCTH, Ha JBUKECHHE,
paboTy, CTOMMOCTh TOBAPOB M YCIIyT, HAJIOTH 33Jjau U3
o0nacTu ynpapiaeHHs JINYHBIMU U CEMEWHBIMU (PMHAHCAMU );
COCTaBJISATh BBIPA)KCHUS, yDABHEHHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33J]a4H, UCCIIE0BATh MOIY4EHHOE
pellIeHNe U OLIEHUBATh NPaBI0NOA00HOCTb PE3Y/IbTATOB;
ITP6 12 ymMeThb BBIUUCIATH T€OMETPUUECKHE BETUUHHBI
(uTMHa, yroJI, IIomaib, 00beM, MJIOLIa b TOBEPXHOCTH),
HCIIOJIb30BaTh U3y4YEHHbIE (DOPMYIIBI U METOIBI;

ITP6 14 ymeTs BbIOHpaTh MOAXOAAIIUN U3y4YEHHBIH METO
JUIsl pEIIEHUS 3a]1a4M, PAaCIIO3HABATh MaTEMaTHUECKHE
(bakThl 1 MaTeMaTUYECKHE MOJEIU B IPUPOIHBIX U
OOIIeCTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHUE ITPUBOUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUICKON U
MHPOBOM MaTeMaTHYECKOW HAYKU;




ITPy 06 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMHU:
CTEMEeHb C LEebIM M0Ka3aTesieM, KOpeHb HaTypallbHOM
CTETICHH, CTETCHb C PAllHOHAILHBIM II0KA3aTeNIeM, CTCIICHb
C IEHCTBUTEINIbHBIM [T0Ka3aTeseMm, jJorapudm vucia, CUHYC,
KOCHHYC U TAHT€HC IPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTb cBOOOHO OTIEpUPOBATH MOHATUAMHU: TpaduK
¢bynkunu, oopaTHas GyHKIHS, KOMIIO3UIUS (PYHKIUH,
nuHeiHas QyHKIMs, KBagpaThuuHas QyHKIUS, CTelIeHHas
(bYyHKLHUS C LIETBIM IT0Ka3aTesleM, TPUTOHOMETPUYECKHE
byHKIIMHN, 00paTHBIE TPUTOHOMETpUUYECKUE (HYHKIUH,
MoKasareinbHas u Jorapudmudeckas QyHKIUN; yMEHUE
CTpouTh rpaduka GyHKIHUi, BHITOIHATE TPEOOpa3OBaHUS
rpadukoB GyHKINN; yMEHHUE UCTIOIB30BaTh TpaduKu
GbyHKIMH 1715 ©3y4eHUs MPOIIECCOB U 3aBUCUMOCTEN MPH
peLIeHNH 3a71a4 U3 APYTUX YI€OHBIX IPEIMETOB H U3
pealibHOM JKU3HH; BbIpaXKaTh (OpMyTIaMu 3aBUCUMOCTH
MEXy BEIMYMHAMHU;

ITPy 12 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
cpennee apudmeTrueckoe, MeMana, HauooJbIee U
HalMEHbIIIee 3HAaUEHUs, pa3Max, TUCIepCHsl, CTaHJapTHOE
OTKJIOHEHUE IS OTIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHE
UCCIIE/I0BaTh CTATUCTUYECKUE JIAHHBIE, B TOM YHCIIE C
PUMEHEHHEM TPaQUIECKUX METOIOB U AIEKTPOHHBIX
CpPEeCTB; rpaMuecKu Mcciae10BaTh COBMECTHBIE
HaOJIOICHNS C TOMOIIBIO JIarpaMM pacCeUBaHUS U
JIMHEWHOM PErpeccuy;

IIPy 18 ymMeThp MOAEIMPOBATh PEAIbHBIE CUTYAIIMU Ha
SI3BIKE MAaTEMATHKHU; COCTABIISTh BHIPAKCHUSI, YPABHEHUS,
HEPaBEHCTBA U MIX CHCTEMBI TI0 YCIOBHUIO 3aa4H,
UCCIIEI0OBATh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHHEM
armmapara anreOpbl, ”HTEPIPETHPOBATH TTOTYISHHBIN
pe3ysbTaT; CTPOUTh MaTeMaTHYECKHE MOJIENIN C TIOMOIIIbIO
reOMETPHUYECKUX TOHSATHH U BEJIMUUH, peIlaTh CBSI3aHHbIE C




HUMH MPAKTHYECKHUE 33]]a4H; COCTABIISATH BEPOSITHOCTHYIO
MOJICIIb U UHTEPIPETUPOBATD MOTYUYEHHBIN pe3yIbTaT;
pemaTh NPUKIaIHbIE 3aJa4d CPEeICTBAMU MAaTEMATHYECKOTO
aHaJIM3a B TOM YHCJIE COLMAILHO-YKOHOMHYECKOTO U
(U3HYECKOTO XapaKTepa;

IIPy 19 ymeTh BoIOUpATh MOIXOIAIINANA METO JIJISl PEIICHUS
3a/1auy; MOHUMaHKE 3HAYMMOCTA MaTEeMAaTUKU B U3YyYCHUU
MIPUPOHBIX U OOIIECTBEHHBIX MPOIECCOB U SBJICHUN;
yMEHHUE Pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHU B
UCKYCCTBE, YMEHHE MMPUBOJIUTH MPUMEPHl MATEMAaTUYECKUX
OTKPBITHI PyCCKON U MUPOBOM MaTeMaTUYeCKOM HAyKH

IIK 2.5. [IpousBoauth
MHCIEKTUPOBAHNE KOMIIOHEHT
MPOrpaMMHOTO 00ecTieueHus
Ha TPEeIMET COOTBETCTBUSA
CTaHJlapTaM KOJUPOBaHUS.

JIP 25 roToBHOCTH K aKTUBHOM JIEATEILHOCTH
TEXHOJIOTMYECKOM U COLMaIbHOM HAMPaBIEHHOCTH,
CIOCOOHOCTH UHUIIMUPOBATh, TNIAHUPOBATH U
CaMOCTOSITEJIbHO BBIIIOJIHATH TAKYIO JAESATEIbHOCTD;
JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U
YUTATEJIbCKOM KYJIbTYPhl KaK CPEACTBA
B3aUMOJICCTBUS MEXIY JIIOJIbMU U TTIO3HAHUS MUPA;
JIP 35 oco3HaHne IEHHOCTH HAYYHOU AESITEIBbHOCTH,
TOTOBHOCTb OCYIIECTBIISATH MPOEKTHYIO U
HCCJIEI0BATENBCKYIO IESITENbHOCTh UHINBUAYAIbHO U
B TpYIIIIE.

MP 04 BBISIBAATh 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€ITEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKHU MOCIEICTBUI IESITEIbHOCTH;

MP 11 oBmagenne BUIAMHU AEITEILHOCTH 1O
MOJIYYEHUIO HOBOT'O 3HAHMS, €r0 MHTEPHPETALINH,
npeoOpa30BaHMIO ¥ IPUMEHEHHIO B PA3TMYHBIX
y4eOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3TaHUH
y4€OHBIX W COIUATTBHBIX TPOCKTOB;

ITP6 01 BiiageTs METOAAMM J1I0KA3aTEIbCTB, AITOPUTMAMU
peleHus 3aa4; yMeTb (GOpPMYIUPOBATh ONPEEICHHS,
aKCUOMBI M TEOPEMBI, IPUMEHSATH UX, IPOBOJUTD
JI0Ka3aTeIbCTBEHHBIE PACCYKICHHS B X0JI€ PELLICHUs 3a1a4;
ITPB 02 ymeTs onepupoBaTh NOHATUSAMU: CTEIEHb YUCIIA,
Jorapu@Mm 4uciia; yMEHHE BBIIOIHATH BEIYMCICHUS
3HAYCHUM U MPe0oOpa30BaHMI BRIPAXKEHUHN CO CTETICHIMHU U
Jorapudpmamu, npeodpazoBaHue ApOOHO-pALlMOHATBHBIX
BBIPAKECHMUI;

ITP6 06 ymeTh pemiaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, I0JIM U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH 3aJjauu U3
o0nacTu ynpaBiaeHHs JINYHBIMU U CEMEUHBIMU (PMHAHCAMU );
COCTaBJIIATh BBIPAXKCHMSI, yPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIEI0BATh MMOJYYEHHOE
pelleHre U OIICHUBATh NPaBI0NOA00HOCTh PE3yIbTaTOB;
IIP6 12 yMeTh BBIYUCIIATh TEOMETPUIECKNE BETUUNHBI
(uTMHa, yroJI, IIoMa/ib, 00beM, MJIOIA b TOBEPXHOCTH),
HCIIOJIb30BaTh U3yUEHHBIE (DOPMYIIBI U METOIBI;

I1P6 14 ymeTh BBIOMpATh TOIXOASALINNA N3yYEHHBIH METO]
JUISI pEILIEHUS 3a/1a4y, paclio3HaBaTh MaTEMaTHUYECKHE
(dakThl 1 MaTeMaTHUYeCKHe MOJIENIU B IPUPOJIHBIX U




0OIIeCTBEHHBIX SBJICHUSX, B HUCKYCCTBE; YMEHHE IPUBOINUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUH POCCUHUCKON 1
MHUPOBOM MaTeMaTU4eCKON HAYKH;

ITPy 06 ymeTb cBOOOHO OMEPUPOBATH MTOHATUSIMH:
CTENEHb C LENbIM [I0Ka3aTelIeM, KOPEHb HAaTypalbHOMN
CTEMEeHH, CTENEeHb C PAllHOHAIBHBIM MOKa3aTelleM, CTEeIIeHb
C ICMCTBUTENILHBIM TIOKa3aTeNeM, JIorapu(M YncIiia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YUCIIA;

ITPy 08 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMU: TPaPUK
byHKIMKM, oOpaTHas GyHKIUS, KOMIIO3ULIUS QYHKIUH,
TUHeWHas QYHKIUS, KBaJApaTuyHast QyHKINS, CTeIICHHAS
(GyHKIMS C LIeJIbIM MTOKa3aTeleM, TPUTOHOMETPUYECKUE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKHE (DYHKITHH,
noKasarenbHas u jJorapudmuueckas GyHKIUU; yMEHUE
CTpouTh rpaduka GyHKIUHI, BHITOIHATH IPE0Opa30BaHUs
rpadukoB QpyHKIUN; yMEHHE UCTIONB30BaTh TpaduKu
GyHKIMH 17151 M3y4eHUs MPOLIECCOB U 3aBUCUMOCTEN IIPU
peLIeHUH 3a]au U3 APYTUX YUeOHBIX IPEIMETOB U U3
peasibHO JKHU3HM; BbIpaXKaTh (OpMyJIaMU 3aBUCUMOCTH
MEXy BETMYMHAMY;

ITPy 12 ymeTs cBOOOAHO ONEPUPOBATH MOHATUSIMHU:
cpeaHee apupMeTHIECKoe, MeJMaHa, HanboJbIee U
HauMEHbIIIee 3HAYEHUS], pa3Max, TUCIepCrs, CTaHIapTHOE
OTKJIOHEHHE ISl ONTMCAHUS YNCIIOBBIX JaHHBIX; YMEHUE
MCCIJIEI0BAaTh CTATUCTHUECKHE JaHHbIE, B TOM UHCIIE C
NPUMEHEHHEM TpapUUECKUX METOA0B U SJIEKTPOHHBIX
CpencTB; TpaduvYecKH HCCIe0BaTh COBMECTHbBIE
HaOJII0ICHNUS C MOMOIIIBIO JIHarpaMM pacCeUBaHUs U
JIMHEWHOM PEerpeccuy;

ITPy 18 ymeTs MoienMpoBaTh pealbHbIE CUTYal[Ud Ha
S3bIKE MaTEMaTHKHU; COCTABIISITh BbIPAXKEHUSI, YypAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI T10 YCIOBUIO 3a/1a4H,
HCCIJIE0BATh IOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM




amnmapara anreOpbl, HHTEPIPETUPOBATH MOTYICHHBIH
pe3yJbTaT; CTPOUTH MAaTEMAaTUYECKUE MOJEIH C TTIOMOIIBIO
F€OMETPUYECKUX MOHATUNA U BEJIUYUH, PEIIATh CBSI3AHHBIE C
HUMU IPAKTUYECKUE 33]]a4H; COCTABIISITH BEPOSATHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATH MTOTYUYECHHBIN PE3YIIbTAT;
pelath NpUKIagHbIe 3aa4K CPEICTBAMUA MATEMATUYECKOTO
aHaJIM3a B TOM YHCJE COIUATbLHO-9KOHOMHUYECKOTO B
(PU3UYECKOTO XapaKTepa,

ITPy 19 ymeTs BEIOUpATh MOAXOASIINN METOJ ISl PEIICHUS
3a/1a4y; MOHUMAaHNE 3HAYUMOCTU MAaTEMaTUKHU B U3YYEHUHU
MPUPOJIHBIX U OOMICCTBEHHBIX MTPOIIECCOB U SBJICHUH;
YMEHHUE pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMATUKH B
HCKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMATHUYECKHUX
OTKPBITHM PYCCKOM U MUPOBOM MaT€MaTHYECKON HAyKH

IIK 11.1. OcymectBisath co0p,
00paboOTKy U aHAIU3
uH(popManuu A
MPOEKTHUPOBAHUS 0a3 JaHHBIX.

JIP 27 TOTOBHOCTB M CITOCOOHOCTH K 0OPa30BaHMIO U
camMo00pa30BaHHIO Ha MPOTSKCHUU BCEH JKU3HU;
JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U
YUTATENbCKOM KyJIBTYphI KaK CpeCTBa
B3aUMO/ICHCTBHS MEXTY JTIFOIbMHU M TTO3HAHUS MHPA;
JIP 37 CpopMHUpPOBaHHOCTH CaMOPETYJINPOBAHMUS,
BKITIOYAOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTb 3a CBOE MIOBEJICHUE, CIIOCOOHOCTD
Q/IalITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHUSIM U
HPOSIBIIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;;

JIP 40 ChopmMupoBaHHOCTH COLUATIBHBIX HABBIKOB,
BKJTIOYAOIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILICHHS
C IPYTHMH JTFOJIbMH, 3800 TUTHCSI, TIPOSIBIIATH HHTEPEC
U paspemaTb KOH(QIHUKTHIL.

MP 05 pa3pabateiBaTh TUIaH pEIICHUS TPOOIIEMBI C
Y4ETOM aHaJIM3a UMEIOLINXCS MaTePUATbHbIX U
HEMaTepHaITbHBIX PECypPCOB;

MP 06 BHOCUTH KOPPEKTHUBHI B IEATEIHHOCTD,
OLIGHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM,

ITP6 01 BiiageTs METOAAMM J1I0KA3aTEIbCTB, AITOPUTMAMU
peleHus 3aa4; yMeTh (pOPMYIUPOBATh ONPECIICHUS,
aKCUOMBI M TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JI0Ka3aTeNbCTBEHHBIE PACCYXKACHUS B XOJI€ PEILEHUS 3a1a4;
ITPB 02 ymeTh onepupoBaTh MOHATUSAMU: CTEIEHb YUCIIA,
Jorapu@M 4uClia; YMEHHE BBINOIHATh BBIYUCICHUS
3HAYCHUI U MPeoOpa30BaHUI BBIPAXKEHUN CO CTETICHSIMU U
Jorapudpmamu, npeodpazoBaHue ApoOHO-pAllMOHATBHBIX
BBIPAKECHMIA;

ITP6 06 ymeTh pemiaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, 10JIM U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTH TOBAPOB M YCIYT, HAJIOTH 33J]au U3
00JacTy yrpaBieHUs JTUYHBIMU U CEMENHBIMU (PUHAHCAMH);
COCTaBJIIATh BBIPAXKECHMSI, yDAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIEI0BATh MOJYYEHHOE
pelleHre U OIICHUBATh MPaBI0NOA00HOCTb PE3Y/IbTATOB;
[P 12 ymMeTh BBIYHUCITSTh TEOMETPHUECKUE BETHUNHBI
(mmuHAa, yrou, maomaas, 00beM, TJI0Ma s TOBEPXHOCTH),
HCII0JIb30BaTh U3y4YeHHBIE (DOPMYIIBI U METOIBI;




OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;
MP 07 KoOpAMHUPOBATH U BBITIOJIHATH PaOOTy B
YCIIOBUSX PEATBHOTO, BUPTYAJILHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

I1P6 14 ymeTs BBIOMpATH MOAXOISIINI U3YUEHHBIH METO/
JUI PELIeHUs 3a7jauyl, paclio3HaBaTh MaTEMaTHUECKUe
(bakThl 1 MaTeMaTHYECKHE MOJICNI B IPUPOIHBIX U
0O0I11eCTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE IPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUNCKON U
MHPOBOM MaTEMaTUYECKON HAYKH;

ITPy 06 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMU:
CTEIIEHb C LIENIbIM [T0Ka3aTelleM, KOPEHb HaTypalbHOI
CTEIEHM, CTENEHb C PallMOHAIbHBIM II0Ka3aTeNIeM, CTEIIEHb
C ICMCTBUTENIBHBIM ITOKa3aTelleM, JJOrapugm ymucia, CHHYC,
KOCUHYC U TaHT'€HC IPOU3BOJIBHOIO YUCIIA;

ITPy 08 ymeTs cCBOOOHO ONEPUPOBATH MOHATUAMU: TpapUK
¢byHkunu, oopaTHas QyHKIHS, KOMITO3UIHS (DYHKITHIA,
JIUHeWHas QyHKIUS, KBaJpaTuyHas QyHKLNS, CTEIICHHAs
(GYHKIUS C LIETIbIM [T0Ka3aTeleM, TPUTOHOMETPUUYECKHE
byHKIIHM, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKITUH,
NoKasarenbHas U jJorapudmuueckas QyHKIUU; YMEHNE
CTpOUTH Tpaduka (QyHKIHUI, BBIMOIHATH IPEOOpa3OBaHUS
rpadukoB QyHKIINI; yMEHHE UCTIOIB30BaTh TpaduKu
(byHKUUH 17151 U3Y4EHUs POLIECCOB U 3aBUCUMOCTEN MpHU
pellIeHnn 3aa4 U3 IpYrux y4eOHbIX MTPEIMETOB U U3
peanbHOM JKHU3HHU; BhIpaXkaTh (popMylaMH 3aBUCUMOCTH
MEX/1y BETMYMHAMY;

ITPy 12 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMMU:
cpennee apudmeTrueckoe, MeMana, HauooJbIee U
HauMEHbIIIEE 3HAUEHHUS, pa3Max, IUCIIEPCHsl, CTaHIapTHOE
OTKJIOHEHHE JIJISl ONTMCAHUS YUCIIOBBIX TAHHBIX; YMEHHUE
UCCIJIEI0BATh CTATUCTUYECKNE JAHHbBIE, B TOM YHCIIE C
MPUMEHEHHEM I'paUUeCKUX METO/I0B U 3JIEKTPOHHBIX
CpPEZCTB; TpaMuecKu Mcciae10BaTh COBMECTHBIE
HaOJII0/IEHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U
JIMHEWHOM PErpeccuy;

ITPy 18 ymeTs MOAETHPOBATH peANbHBIC CUTYalluy Ha




SA3BIKC MATCMATUKH, COCTABJIATH BbIPAKCHUS, YPAaBHCHUA,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM
anmapara anreOpbl, HHTEpIPETUPOBATD MOTYUYEHHBIH
pe3yiabTaTr; CTPOUTH MATEMATUYCCKHUEC MOACIIN C ITIOMOLIBIO
reOMETPUYECKUX MOHATUI U BETMYHH, PEIIaTh CBS3aHHBIC C
HUMHU NPAKTHUYCCKUC 3aa4n,; COCTABJIATH BEPOATHOCTHYIO
MOJieJIb U UHTEPIPETUPOBATH MOJYUCHHBIN pe3yibTar;
pelmiaTh NPUKIAAHBIC 3a4a4U CPCACTBAMU MATCMATHICCKOI'O
aHallM3a B TOM YHUCJIE COIIMAIbHO-3KOHOMHYECKOT0 U
(bU3UYECKOTO XapaKTepa;

ITPy 19 ymeTs BbIOUpATh MOAXOASIINN METOJ ISl PEIICHUS
3aaa4u; MIOHUMMAaHNEC 3HAYUMOCTHU MaTCMAaTUKN B U3YUCHUUN
MPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
yYMEHHUE Paclo3HaBATh MPOSIBJICHUE 3aKOHOB MAaTEMATUKH B
UCKYCCTBE, YMEHHE MIPUBOJUTH IPUMEPHI MaTEMaTHUYECKUX
OTKPBITHI PYCCKOW U MHPOBOM MaTeMaTHUECKON HAyKU

IIK 11.2. ITpoexTupoBats 6a3y
JAHHBIX Ha OCHOBE aHalln3a
MpeAMETHOM 00J1acTH.

JIP 25 roToBHOCTH K aKTHBHOH JIEATEILHOCTH
TEXHOJOTHYECKON U COLMAIIBHON HATPaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U
CaMOCTOATEJIbHO BBIMOJIHATH TAKYIO J€ATEIIBHOCTh;
JIP 34 coBepIiieHCTBOBaHUE S3bIKOBOM 1
YUTATEJIbCKOW KYJIBTYPhI KaK CPEACTBA
B3aMMOJICUCTBUS MEXIY JIFOAbMHU U IO3HAHUS MUPA;
JIP 35 oco3HaHMe IEHHOCTH HAYYHOU JESTEIHHOCTH,
TOTOBHOCTB OCYLIECTBIIATh IPOCKTHYIO U
HCCIIEIOBATENIBCKYIO IESITEIbHOCTh MHANBUYAIbHO U
B rpymIe.

MP 04 BbISIBASTH 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpUBaEeMBbIX SIBIICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B I€ATEIHHOCTH,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM,
OIEHUBATh PUCKHU MOCJIEACTBUN JEATEIIbHOCTH;

ITP6 01 BrageTs METOAAMM 1OKA3aTEIbCTB, aJITOPUTMaMU
pelieHus 3aaa4; yMeTb (OopMyJIUpOBaTh ONpeaeIeHus,
aKCUOMBI 1 TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH
JI0Ka3aTeIbCTBEHHBIE PACCYK/IEHUS B XOJ€ PELIeHus 3a1ay;
ITPB 02 ymeTs onepupoBaTh NOHATUSAMU: CTENIEHb YUCIIA,
Jorapudm Yucia; yMEHHE BHIIOJIHATH BEIUNCICHUS
3HA4YeHUH U peoOpa30BaHUM BEIPAKEHUN CO CTETIEHSAMH U
norapudmamu, nmpeodpazoBaHuE APOOHO-PAITMOHATHHBIX
BBIPAKECHMUI;

IIP6 06 ymeTb pemiath TEKCTOBBIE 3aJa4l pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TIPOLIEHTHI, I0JIM U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTH TOBAPOB M YCIIYT, HAJOTH 33Ja4u U3
00JacTy yrpaBieHUs JTUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBJIIATh BBIPA)KEHUSI, YPABHEHN S, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIE0BATh MOJIYyYEHHOE
pellIeHNe U OILICHUBATh NPaBIONOA00HOCTh PE3Yy/IbTATOB;




MP 11 osnagenue BUIaMH AESITEIHLHOCTH I10
MOJTYYCHHUIO HOBOT'O 3HAHMS, €T0 MHTEPIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX
Y4eOHBIX CHUTYAIUsX, B TOM YHCJIE TIPU CO3JIaHUH
y4€OHBIX U COLUATIBHBIX TPOEKTOB;

ITP0 12 ymeThb BBIUUCIATH T€OMETPUUECKHUE BETUUHHBI
(mmuHa, yrou, omaas, 00beM, oMb TOBEPXHOCTH),
UCTIOJIb30BaTh H3y4EHHBIE ()OPMYJIIBI U METO/IBI;

I1P6 14 ymeTb BBIOMpATh MOIXOIANINNA U3YUESHHBIH METO/T
JUIsl pEIIEHUs 3a]1a4M, PacllO3HaBaTh MaTEMaTHUECKUE
(bakThl 1 MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOINUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUH POCCUHUCKON 1
MHUPOBOM MaTeMaTU4eCKON HAyKH;

[TPy 06 ymeTh cBOOOAHO ONIEpUPOBATH MOHATUSMHU:
CTENEHb C LEIbIM II0Ka3aTesIeM, KOPEHb HAaTypalbHON
CTEIIEHH, CTENEHb C pallMOHAJIbHBIM II0KA3aTeNIeM, CTEIICHb
C IICMCTBUTENLHBIM ITOKa3aTeNIeM, JIOTapu(M drciia, CHHYC,
KOCHHYC U TaHI€HC IIPOU3BOJILHOTO YHCIIa;

ITPy 08 ymeTs CBOOOIHO ONIEPUPOBATH MOHIATHAMU: TpaHK
byHKIMHN, 00paTHas PYHKIIHS, KOMIIO3UIUS QYHKITHHA,
TUHeWHas QYHKIUS, KBaJApaTuyHas QyHKINS, CTCIICHHAS

(GYyHKLHUS C LIeTbIM [T0Ka3aTelleM, TPUTOHOMETPHUYECKHUE
¢GyHKIMHM, 00paTHBIE TPUTOHOMETPUUYECKUE (PYHKITUH,
nokaszartesbHas U orapupmudeckas GyHKINUN; yMEHHE
CTpOUTh rpaduka GyHKIUH, BHITOIHATH IPE0Opa30BaHUs
rpaduKoB (PyHKIHMI{; yMEHUE UCIIOIB30BaTh IpaduKu
GyHKIUHN 17151 U3y4eHUs IPOLECCOB U 3aBUCUMOCTEN Mpu
peLIeHUH 3a]a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peasibHO JKHU3HM; BbIpaXKaTh (OpMyJIaMU 3aBUCUMOCTH
MEXy BEIMUMHAMU;

ITPy 12 ymeTs cBOOOJHO ONEPUPOBATH MOHATUSIMHU:
cpeaHee apupMeTHIECKoe, MeJMaHa, HanboJbIee U
HauMeHbIIIee 3HAUeHHU s, pa3Max, AUCIIepPCHsl, CTaHIapTHOE
OTKJIOHEHHE ]ISl ONTMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE
MCCJIEIOBATh CTATUCTHUECKHUE JJaHHBIE, B TOM YHCJIE C
IpUMEHEHHEM IpaUUeCcKHX METOJIOB U DJIEKTPOHHBIX
CPEJCTB; TpaueCKH MCCIeJ0BATh COBMECTHBIE




HaOJIOACHNUS C TOMOIIBIO AUAarpaMM PacCEeUBaHUS U
JIMHEWHOM pEerpeccuy;

ITPy 18 ymeTs MOZETUPOBATH peabHbIE CUTYAI[H HA
A3BIKE MAaTEMATUKU; COCTABIIATDH BBIPAXKCHUS, YPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a]a4H,
HCCJIEI0BATh IOCTPOCHHBIE MOJEINIHN C UCIIOIb30BAHUEM
anmnapara anreOpbl, MHTEpIPETUPOBATD [1OJTYYEHHBIH
pe3yJIbTaT; CTPOUTh MaTEMaTHYECKHE MOJIEIIH C ITIOMOIIBIO
IF€OMETPUYECKUX ITOHATUHN U BEJIUYMH, pELIaTh CBA3aHHBIC C
HUMHU NPaKTUYECKUE 3a]ja4; COCTABIATh BEPOSTHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;
pelaTh NpUKIJIagHbIE 3a/1a4l CPEACTBAMHU MAaTEMAaTHUECKOT O
aHaJIM3a B TOM YHCJIE COL[UAIbHO-3KOHOMHUYECKOIO U
(bU3M4ECKOro xapakrepa;

ITPy 19 ymeTs BBIOUpATh MOAXOASIINN METOJ ISl PEIICHHUS
3aJja4uM; IOHUMaHUE 3HAYMMOCTH MaTEMATUKU B U3yUYECHUU
MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBIICHUH;
yYMEHHUE PacIiO3HaBATh NIPOSBICHUE 3aKOHOB MAaTEMaTUKH B
HCKYCCTBE, YMEHUE IPUBOJAUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI PyCCKOM M MUPOBOM MaTeMaTH4YECKON HAYKH

IIK 11.3. Pa3zpabatsiBath
00BEKTHI 0a3hl JaHHBIX B
COOTBETCTBHUH C pe3yJIbTaTaMU
aHaJIn3a MpeJMETHOM 00aCcTH.

JIP 25 roToBHOCTH K aKTHBHOH JIEATEIILHOCTH
TEXHOJIOTMYECKOW U COLMAIbHON HAIPABIECHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATD, TNIAHUPOBATH U
CaMOCTOSTENIBHO BBIIOJIHATH TAKYIO JACSTEIBHOCTD;
JIP 34 coBepiieHCTBOBaHUE SI3bIKOBOU U
YUTATENBCKON KYJIbTYPBI KaK CPEACTBA
B3aUMOJICUCTBUSA MEXY JIIOIbMU U ITO3HAHUS MUPA;
JIP 35 oco3HaHMe ICHHOCTH Hay4YHOU JEATEIbHOCTH,
TOTOBHOCTB OCYILECTBIISATH IIPOCKTHYIO U
HCCIIE0BATENBCKYIO IESITENIBHOCTh HHINBUIYAIBHO U
B IpYIIIIE.

MP 09 BnaneTs HaBBIKAMH Y4eOHO-
MCCJIEI0BATENIbCKON M IPOEKTHOM JIEATEIBbHOCTH,

ITP6 01 B1ageTh MeTOJaMHU JOKA3aTENbCTB, AITOPUTMAMU
pelieHus 3aaa4; yMeTb (OopMyJIupOBaTh ONpeaeIeHus,
aKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH
JI0Ka3aTeIbCTBEHHBIE PACCYK/ICHUS B XOJI€ PEIICHNUS 3a/1a4;
ITPB 02 ymeTs onepupoBaTh MOHATUSAMU: CTENICHD YHCIA,
jorapudm yucia; yMEHHE BHIIOIHATH BEIUMCICHUS
3HA4YEeHUH U MpeoOpa30BaHUi BBIPAKEHUN CO CTETIEHAMH U
norapudmamu, mpeodpazoBaHUE APOOHO-PAITTOHATHHBIX
BBIPAKECHMUI;

I1P6 06 ymeTh pemaTh TEKCTOBBIE 3a/1a4i Pa3HBIX TUTIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, TOJIU U YaCTH, Ha JIBUKEHHUE,
paboTy, CTOMMOCTh TOBAapOB U YCIIYT, HAJIOTHU 3aJauu U3
o0nacTu yrnpapieHUs JINYHBIMU U CEMEHHBIMU (PUHAHCAMM );




HaBBIKAMH pa3peiieHus mpooem;

MP 10 crmocoOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEILICHUS
MPaKTUYECKHX 3a]1a4, IPUMEHECHHIO Pa3IMYHbIX
METO/IOB ITO3HAHMS,

MP 11 osiageHue BUaMHM JA€SITEILHOCTH IO
MOJIYYSHHUIO HOBOT'O 3HAHUS, €0 HHTEPIPETALIHH,
npeoOpa30BaHMIO U IPUMEHEHHIO B PA3IMYHBIX
y4€OHBIX CUTYaIUsX, B TOM YUCJIE MPU CO3/IaHUU
Y4eOHBIX U COIUAIBHBIX TPOEKTOB;

COCTaBJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 3aJJauy, UCCIIEJ0BATh MOIYYEHHOE
pelIeHNe U OLEHUBAThH MPABAONOJ00OHOCTh PE3YIbTATOB;
IIP6 12 yMeTh BBIYHUCIISITE TEOMETPUUYECKUE BETUYHHbI

(mnmuHa, yrou, mioma s, 00beM, M0 s TOBEPXHOCTH),
UCIOJIb30BaTh U3y4EeHHbIE (POPMYJIIBI U METO/IBI;

I1P6 14 ymeTs BBIOMpATH MOAXOISIINI U3YUEHHBIA METOA
JUI PELIeHUs 3ajauyl, paclio3HaBaTh MaTeMaTHUECKUe
(akThl 1 MaTEMaTUYECKHE MOJIENIN B IPUPOIHBIX U
0O0I11eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE IPUBOIUTh
IIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKON U
MHUPOBOW MaTeMaTHYECKOW HAYKH;

ITPy 06 ymeTs cBOOOIHO ONEPUPOBATH OHATUSMHU:
CTETIEHb C LIEJIbIM [T0Ka3aTelleM, KOPEHb HaTypalbHOI
CTETICHH, CTETICHb C PAllHOHAILHBIM TI0Ka3aTeNIeM, CTEIICHb
C IeMCTBUTENIbHBIM ITOKa3aTeNeM, JJorapuM 4uciia, CuHyc,
KOCHHYC U TAHT€HC IPON3BOJILHOTO YHCIIA,

ITPy 08 ymeTs CBOOOHO ONEPUPOBATH MOHATUAMU: TpapuK
¢GyHKIMHM, 0OpaTHas PYHKIIMS, KOMIIO3UIUS (QYHKIIHH,
JTUHeWHas QYHKIUS, KBaJpaTuyHas QyHKINS, CTEICHHAs

(GYHKIHUS C IETBIM ITOKa3aTelleM, TPUTOHOMETPHYECKHE
¢byHK1MH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH,
noKasarenbHas U jJorapudmuyeckas QyHKIUU; yMEHNE
CTpOUTH Tpadyka QyHKIUI, BBIMOIHATE IPEOOPa30OBaHUS
rpadukoB QyHKIINI; yMEHHE UCTIOIB30BaTh TpaduKu
GbyHKUIMN 1715 U3Y4YEeHUs IPOLIECCOB U 3aBUCUMOCTEN TpU
peIIeHUH 33724 U3 IPYTUX YICOHBIX MTPEIMETOB H U3
peanbHOM JKU3HU; BhIpaXKaTh (popMyIaMH 3aBUCUMOCTH
MEXy BETMIHMHAMHU;

ITPy 12 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMMU:
cpenHee apudMeTrHIecKoe, MeMana, HauooJbIee U
HaMMEHbIIIee 3HAUSHHsI, pa3Max, JUCIIEPCUs, CTAaHAAPTHOE
OTKJIOHEHHE JIJIs1 ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE




UCCIJIE0BAaTh CTATUCTUYECKHUE JaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM T'papUUECKUX METOAOB U 3JEKTPOHHBIX
CpeZACTB; rpadMUecKy UCCIeI0BaTh COBMECTHBIE
HaOJI0ACHNUS C TOMOIIIBIO IMarpaMM pacCenBaHUs U
JIMHEWHOM PEerpeccuy;

Py 18 ymerh MoeIMpOBaTh peajibHbIE CUTYallud Ha
A3bIKE MAaTEMATUKU; COCTABIIATh BbIPAXKEHUSI, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
HCCIIEN0BATH IIOCTPOCHHBIE MOJEIIN C UCIIOJIB30BAHUEM
anmnapara anreopbl, MHTEpIPETUPOBATH NOTYYESHHBIN
pe3ynbTaT; CTPOUTh MaTEMAaTHYECKHE MOJEIH C IIOMOIIBIO
rEeOMETPUUYECKUX TOHATUHN U BEJIMYMH, PEILIATh CBA3AHHBIC C
HUMH [IPAKTHYECKUE 33]1a4H; COCTABIIATH BEPOSTHOCTHYIO
MOJIeJIb U UHTEPIIPETUPOBATh MOJIYyYECHHBIN pPe3yibTarT;
penars NPUKIAJIHBIE 3a1a41 CPELCTBAMU MAaTEMATHYECKOTO
aHaJIM3a B TOM YHUCJIE COLIMAIBHO-KOHOMHUYECKOIO U
(bUBUYECKOTO XapaKTepa;

ITPy 19 ymeTs BBIOMpATh MOAXOASAIINI METO JIIs pELLICHHS
3a/1a4y; MIOHUMAaHNE 3HAYUMOCTH MaTEMAaTUKHU B U3YYEHUU
IPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHUI;
YMEHHUE PaclO3HABATh IIPOSIBJICHUE 3aKOHOB MATEMATUKH B
UCKYCCTBE, YMEHHUE NIPUBOJAUTH IPUMEPBI MATEMATUUECKUX
OTKPBITUI PYCCKOM U MUPOBOM MAaTEMAaTUYECKOU HAyKH

IIK 11.5. AaMuHUCTpUPOBATH
0a3bl JaHHBIX.

JIP 25 roToBHOCTH K aKTHBHOH JIEATEIILHOCTH
TEXHOJOTHYECKON U COLMAIIBHON HATPaBJIECHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATh, JIAHHUPOBATH U
CaMOCTOATENIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;
JIP 34 coBepiieHCTBOBaHUE S3bIKOBOU U
YUTATEJIbCKON KYJIbTYPhI KaK CPEACTBA
B3aMMOJICUCTBUS MEXKIY JIFOABMHU U MIO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HAyYHOU JESTSIIbHOCTH,
TOTOBHOCTB OCYILIECTBJISATH IPOECKTHYIO U
HCCIIETIOBATENIbCKYIO JIESITEIbHOCTh HHANBUIYAIbHO U

ITP6 01 B1ageTh MeTOJaMHU JOKA3aTENbCTB, AITOPUTMAMHU
pemeHus 3a/1a9; yMeTh (OPMYIUPOBAThH ONPECTICHHUS,
aKCHOMBI U T€OPEMBI, IPUMEHATH UX, IPOBOUTH
JIOKa3aTeIbCTBEHHBIC PACCY)KIICHHSI B XOJI€ PEIICHHS 3a/1a4;
IIPB 02 ymeTs onepupoBaTh MOHATUSAMU: CTENICHb YHCIA,
JIOTapu(M YUCIIa; YMEHHUE BBIITOJIHATH BHIYHCICHUS
3HA4YEeHUH 1 MpeoOpa30BaHUi BEIPAKEHHUH CO CTETIEHAMH U
norapudmamu, mpeodpa3oBaHUE APOOHO-PAITTOHATHHBIX
BBIPAKECHMUI;

ITP6 06 ymeTh pemaTh TEKCTOBBIE 3a/1a4M PA3HBIX THUIIOB (B




B TpyIIIIE.
MP 04 BbISIBISATh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B

paccMaTpUBaEMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€SITEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISAM,
OIICHUBATh PUCKHU MOCJIEACTBUI IESITEILHOCTH;
MP 11 oBnanenue BUAAMH AEITEIHLHOCTH 110
MOJIYYSHUIO HOBOT'O 3HAHUS, €0 HHTEPIPETALIHH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMUHbIX
y4€OHBIX CUTYaIUsAX, B TOM YHCJIE TIPU CO3/IaHUH
Y4eOHBIX U COIUANBHBIX TPOEKTOB;

TOM YHCJI€ Ha MPOLIEHTHI, TOJU U YaCTH, HA IBUKCHHUE,
paboTy, CTOMMOCTb TOBAPOB M YCIIYT, HAJIOTH 3aJjauu U3
001acTH yNpaBJICHUs JIUYHBIMU U CEMEUHBIMU (PUHAHCAMH);
COCTaBJIATh BBIPAKEHUsI, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33]1a4M, UCCIIE0BATh I10JIy4YEHHOE
pelLlIeHNE U OLICHUBATh NIPaBIONOA0OHOCTb PE3Y/IbTATOB;
ITP0 12 ymeThb BBIUUCIATH T€OMETPUUECKHE BETUUHHbI
(mymuHa, yrou, omaas, 00beM, oMb TOBEPXHOCTH),
UCTIOJIb30BaTh H3y4YCHHBIE ()OPMYIIBI U METOJIBI;

ITP6 14 ymeTs BbIOUpaTh MOAXOAAIIUN U3y4YEHHBIH METO
JUISl pEIIeHUs 3a]1a4M, Pacllo3HaBaTh MaTEMaTHUECKUE
(bakThl 1 MaTeMaTUYECKHE MOJENIU B IPUPOIHBIX U
OOLIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHNE IPUBOIUTH
IPUMEPbl MATEMATUYECKUX OTKPBITUHA POCCUNHCKOM 1
MHPOBOM MaTeMaTU4ECKON HAYKH;

ITPy 06 ymeTs CBOOOHO ONIEPUPOBATH MOHATUAMHU:
CTENEHb C LEIbIM II0Ka3aTelIeM, KOPEHb HaTypalbHON
CTENEHM, CTENEHb C PAllMOHAJIBHBIM T10KAa3aTeNIEM, CTEIIEHb
C IECTBUTENIbHBIM [T0OKa3aTeseM, Jorapudm ymucia, CHHYC,
KOCHHYC Y TaHT€HC IPOU3BOJIBHOIO YUCIIA;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATH MOHATUSAMU: TpaduK
¢byHkunu, oopaTHas QYHKIMS, KOMIIO3UIUS (QYHKIUH,
TMHeWHas QYHKIUS, KBaApaTHIHas QyHKINS, CTeIICHHAS
(GyHKLHUS C LIeTbIM [T0Ka3aTelleM, TPUTOHOMETPUYECKHE
¢byHKIMM, 00paTHBIE TPUTOHOMETpUYECKUE QYHKIUHY,
nokasaresbHas U jorapupmuueckas GyHKINN; yMEHUE
CTpouTh rpaduka GyHKIUH, BHITOIHATH IPE0Opa3oBaHuUs
rpaduKoB (QyHKIIHMI{; yMEHUE HCIIOIB30BaTh IpaduKu
GyHKIUH 1715 U3y4eHUs MPOLIECCOB U 3aBUCHMOCTEN P
peLIeHUH 3aJ1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peasibHO JKHU3HM; BhIpaXkaTh GOpMyJIaMU 3aBUCHUMOCTH
MEXy BEIMUMHAMUY;

ITPy 12 ymeTh cBOOOIHO OTIEPHPOBATH TIOHSATHSIMH:




cpenHee apupMeTHIecKoe, MeInana, HanboJbIIee 1
HavVMEHbIIIEE 3HAYCHUs, Pa3Max, IUCIIepCUsl, CTaHAApPTHOE
OTKJIOHEHHE JIJIs1 ONIMCAHUS YUCIIOBBIX JAHHBIX; YMEHUE
UCCIIEA0BATh CTATUCTUYECKHUE JAHHBIE, B TOM YHCIIE C
NPUMEHEHHEM TPaQUUECKUX METOAOB U SJIEKTPOHHBIX
cpencTB; TpaduYecK UCCleI0BaTh COBMECTHbBIE
HaOJIOICHNUS C MOMOIIBIO JIarpaMM pacCeuBaHUs U
JIMHEMHOM perpeccuu;

ITPy 18 ymeTs MozienMpoBaTh pealbHbIE CUTYal[UU HA
S3bIKE€ MATEMATUKH; COCTABIISITh BBIPAKEHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
UCCJIEI0BATh IOCTPOCHHBIE MOJICIIN C UCIIOJIb30BAHUEM
anmnapara anreOpbl, MHTEpIPETUPOBATD [TOJTYyYE€HHBIH
pe3ynbTaT; CTPOUTh MAaTEMAaTUYECKHE MOJEIH C IIOMOIIbIO
reOMETPUYECKUX MOHATUI U BEIMYMH, PELIATh CBSI3aHHBIE C
HUMH [IPAKTHYECKHUE 3a]]a4H; COCTABIISATH BEPOSATHOCTHYIO
MOJI€]Ib U UHTEPIPETUPOBATH MOJIYUEHHBIN pe3yibTarT;
pelaTh NpUKIJIaIHbIE 3a1a4l CPEACTBAMUA MAaTEMATHUECKOTO
aHaJIM3a B TOM YHUCJIE€ COIIMAIbHO-3KOHOMHYECKOT0 U
(bU3M4eCKOro xapakrepa;

IIPy 19 ymeTb BoIOUpATh MOIXOASIIANA METO/ IJIsl PEIICHUS
3aJ]a4M; IOHUMaHUe 3HAYMMOCTH MaTEMATUKHU B U3yUYEHUU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
YMEHME Paco3HaBaTh NPOSIBICHNE 3aKOHOB MAaTEMAaTUKH B
UCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MATEMATUUECKUX
OTKPBITHI PyCCKOM 1 MUPOBOM MaTEMaTHYECKOW 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 coep:xaHue 284
BT. 4..

TEOpPETUUYECKOE 00yUeHUe 282
MPAKTHYECKHUE 3aHATHS 2
IIpodeccroHa/ILHO-OPHEHTHPOBAHHOE COJEP:KAHME 32
(comep:kaHue NPUKJIATHOTO MOAYJIsI)

TEOPETUUECKOE O0yUeHHUE 4
MPAKTUYECKUE 3aHATUS 28
IIpome:xkyTouHasi aTTecTanus (9K3amer) 6




2.2. TemaTu4ecKHuil IJIaH U coJiepPKaHue Y4eOHOH TucuMIUIMHbI___MaTtemMaTnka
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,
MaTeMAaTHKH OCHOBHOM 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,
MaTEMaTHKH TIPU JESITEIIbHOCTH. OK 06,
OCBOCHHHA Jlekuus 2 oK o7
CHEHAIbLHOCTH
Tema 1.2 Cogepxanue yueOHOro MaTepuana K 1.1
Uwrcna v BBIYHCIICHUS. JleiicTBUS HAl TOJOKUTEIBHBIMU M OTPUIIATEIbHBIMH YHCIIaMHU, OOBIKHOBEHHBIMU U K 2.5
Bripaxxenus u JECATUYHBIMH IpoOsiMu. [leficTBUsI cO cTeneHs MU, (OPMYITbI COKPAILICHHOTO YMHOKEHHUSI. K 11.1
npeoOpa3oBaHus MK 11.2
Jlekuus 2 MK 11.3
Tema 1.3. Coneprkanne yaeOHOTo MaTepuaia MK 11.5
I'eomeTpus Ha Bunpl nnockux ¢uryp u ux miomajip. [[pakTuko-opueHTHpOBaHHbBIE 3ajaul B Kypce
IJIOCKOCTH reOMEeTPHUH Ha TIOCKOCTH
Jlexnus 2
Tema 1.4 Coneprkanne y4eOHOr0o MaTepuasia
[TporieHTHBIC [TpocThie MpOIEHTHI, pa3Hble CIOCOObI MX BbIUMCIEHUS. CII0KHbIE TPOLEHTHI
BBIYHCIICHUS
Jlexnus 2
TpakTu4ecKoe 3aHsITHE 2
Tema 1.5 Coneprxanue yueOHOro MaTepuana
YpaBHeHHS U JluneiiHbple, KBaJpaTHBIC, APOOHO-IMHEHHBIC YpPaBHEHUS 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




Jleknusa 2
Tema 1.7 Coneprkanue yueOHOro Marepuasia
BxonHoi KOHTPOJIb 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 HK 1.2
[TpeobOpaszoBanue [TpeoOpa3oBanue nppaoOHaIbHBIX BEIPAXKEHUI TK 1.6
BbIp@)XEHUH ¢ KOpHAMHU | JIekuus 2 T1IK 2.5
N-0M CTENEHU IIpakTHyecKkoe 3aHATHE 2 IIK11.1
Tema 2.3 CopepxaHue yaeOHOTo MaTepuaa IIK11.2
CBoiicTBa creneHu ¢ [ToHsiTHE cTeneHN ¢ TI0OBIM pallMOHANIbHBIM NOKa3aTenaeM. CTeneHHble QyHKINU, UX HK L5
paloOHaIbHBIM U CBOWCTBA U TpapUKH
JIEMCTBUTEIILHBIM Jleknus 2
MOKa3aTeIsIMU IIpakTHyeckoe 3aHATHE 2
Tema 2.4 Coneprkanue yaeOHOT0 MaTepuaia
PaBHOCHIIBHOCTB PaBHOCUIIBHOCTD YpaBHEHM U HepaBeHCTB. Onpenenenusi. OCHOBHbIE TEOPEMBI
yYpaBHEHH U PaBHOCHJIBHBIX IIEpEX0/iaX B YPAaBHEHUSIX U HepaBeHCTBaxX. OOIIe METOIbl PEeLIeHUs
HepaBeHCTB. O0mHe YpaBHEHHUM: MIEpPEeX0/1 OT paBeHCTBA QYHKIIMN K PABEHCTBY apryMEHTOB ISl MOHOTOHHBIX
METO/Ibl pelIeHuUs (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.
UppalMOHATILHBIX Pemennie nppaninoHanbHbIX YpaBHEHHU U HEPABEHCTB
YpaBHEHUH U Jleknus 4
HEPAaBEHCTB 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
Pazpnen 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
Jlexnus 4 K 1.2
IIpakTu4yeckoe 3ansiTue 2 [IK 1.6
Tema 3.2 Copneprxanue yueOHOro MaTepuaa MK 11.1
Pemenne Pemenne nmokasaTenbHbIX YPaBHEHHM METOJOM YPABHUBAHMS [T0KA3ATENEH, METOA0M HK 115
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
Paznen 4. 32 OK 01,
Jlorapu¢mmol. OK 02,
Jlorapudmuueckas OK 03,
bynruus OK 04,
Tema 4.1 Coneprkanne yaeOHOTO MaTepuasia
Jlorapudm uucna. Jlorapudm uucna. JlecATHYHBIN 1 HATYPATBHBIN JIOTAPUPMBI, YUCIIO € OK 05,
JlecaTUIHBINA 1 Jlexnusn 2 OK 07
HaTypaJIbHbII IlpakTHYecKoe 3aHATHE 2
Jorapu@mMbl, YUCIIO € K 1.2
Tema 4.2 Coneprkanue y4eOHOr0o MaTepuasia K 1.6

CgoiictBa orapudmos.

CgoiictBa norapudmosn. Oneparys jorapudMUpOBaHUSI.




Omnepartust Jlexnusn 4 K 11.1
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 PEUICHHUs JIOrapu(PMUUECKUX YPAaBHEHUH: (PYHKIMOHAIBHO-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. ConpsbkeHHblE KOMIUIEKCHBIE YHCIA, MOAYJIb 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

IIpakTHyeckoe 3ansATHE 4
Paznean 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
IIPOU3BOJILHOTO YTIIa, YeTBEpPTAM. 3aBUCUMOCTb MEX]y CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJTHOTO U
yucia. Paguannas n TOTO K€ yria K 1.2
rpajaycHas Mepa yria Jlexnus 2 [IK11.1
Tema 6.2 Coneprkanne y4eOHOro Marepuania
OcHoBHbIE Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB O U - 0.
TPUTOHOMETPUYECKHE DopMyIIbl IPUBEACHUS
TOXJIECTBA. Jlexnus 2
@®opmynsl npusefeHus | [IpakTuyeckoe 3aHsiTHe 2
Tewma 6.3 Cogepxanue yueOHOro MaTepuana
Cunyc, KOocuHyC, 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/ICHUE U IPOM3BEICHUS B CyMMY. BbIpaxkeHre TpUroHoMeTpuieckux (GpyHKIHii
CuHyc ¥ KOCUHYC yepe3 TaHI'eHC MTOJIOBUHHOTO aprymeHTa. [IpeodpasoBanust mpocTenmmx
JIBOMHOTO yrJa. TPUTOHOMETPUYECKUX BBIPAKEHUN
@®opMyITbl TOJTOBUHHOTO | JIeKuust 4
yria TIpaKTHYECKOe 3aHATHE 2
Tema 6.4 CogepxaHue yaeOHOTo MaTepuana
@OyHKIMU, X CBOMCTBA. | OOMacTh ONpEICTICHUS] W MHOXKECTBO 3HaueHWd (QyHkuud. YETHOCTH, HEYETHOCTD,
CriocoOsl 3a1aHUS nepuoAnYHOCTh QyHKIMI. CrocoObl 3a1anus GyHKUUN
byHKIUH Jlekuust 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 VYpaBHeHHe 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

Onpeznenenne YUCIOBOM MOCTIEIOBATEIBHOCTH U CIIOCOOBI ee 3afanus. CBOMCTBA YHNCIOBBIX
nocneaoBarenbHocTell. OnpeneneHue mpeaena nocieaoBaTeIbHOCTU. Briuncienue npeaenon

nuppepeHpoBanus nocienosarenbHocTeld. [Ipenen pynknun na 6eckoneynoctu. [lpenen pyHkuuu B TOUKe.
[Tpupamenue aprymenra. Ilpupamienne QyHkiuun. 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
rpa¢uky QyHKIIMHN B TOUKEe. Y paBHEHUE KacaTelbHOU K rpaduKy QyHKIHH. AJITOPUTM

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
[IK11.1




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) (DYHKIIMM 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
Jlexnus 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
1IEpBOOOPA3HBIX nepBooOpa3zHou juisi naHHoW (yHkumu. Tabmuia GgopMyn s HAXOXKJIEHUS TEPBOOOPA3HBIX.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 11.1
K 11.3




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 nepneHauKyJISIPHOCTH HMPSAMOM M IUIOCKOCTH. JlokasarenbcTBO. Ilepniennukynsp u
IUIOCKOCTH, IVIOCKOCTEN | HakJlOHHAadA. [lepneHauKynspHble TIOCKOCTH. [IpH3HAK NEepHeHAUKYISIPHOCTH IUIOCKOCTEH.
JlokazarenbCcTBO.
PaccTosHus 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/IepKaHMe (CoAepPKaAaHNEe MPUKJIAJTHOT0 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 IUNIOCKOCTEN. CKpeInBaroIecs psMble
IIPOCTPAHCTBE KonrtpoubHnas padora 2
Pazgen 10. 12 OK 02,

Koopaunarts! u




BEKTOPBI OK 03,
Tewma 10.1 Coneprkanue yueOHOro Marepuasia OK 04,
JlexapToBbl KOOPAUHATHI JlekapToBbI KOOpIMHATHI B TpocTpaHcTBe. [Ipocreiimme 3agaun B KoopauHarax. PaccrosiHue OK 07
B [IPOCTPAHCTBE. MEXTy IBYMsI TOYKAMH, KOOPJAMHATHI CEPEIMHBI OTPE3Ka MK 1.1
Paccrosnue mexny Jlekuus 2 K 1.6
ABYMsI TOYKaMHU. IIpakTHyeckoe 3aHATHE 2 '
Koopaunats! cepeaunbl
oTpe3Ka
Tewma 10.2 Coneprkanue yueOHOro Marepuania
BekTops! B Bekrtopsl B ipocTpancTBe. CoKeHHe 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 KOOPJIMHATAX, YTOJI MEXKIY BEKTOPAaMH, YTOJl MEKIY MPSIMOIM M TUIOCKOCTBIO, 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.
OpUEHTHUPOBAHHBIC KonnuecTBeHHbIC pacyeTsl
3a/la4M Ha IMpakTuyeckoe 3aHsATHE 2
KOOpPJAMHATHOU
IJIOCKOCTH
Tema 10.4 Cogepxanue yueOHOTo MaTepuana
Pemenue 3anau. JlexapToBbI KOOPAUHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CloKeHNE U BHIYUTAHUE
KoopauHaTel ¥ BEKTOPhI | BEKTOPOB. Y MHOXEHHUE BeKTopa Ha urcio. KomiianapHsie BeKTOpbl. CKasipHOE

NpOM3BECHUE BEKTOPOB. Pa3nokeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOPaM.

[Tpocreiimue 3agaun B kKoopauHaTax. KoopaAMHATEI BEKTOPa, PACCTOSTHUE MEKY TOUKAMH,

KOOpJMHATBI CEPEAMHBI OTPE3Ka, CKAIIPHOE PON3BEIEHIE BEKTOPOB B KOOPAMHATAX, YIOJ

MEX1y BEKTOPAMH, YTOJI MEXIY MPSMOU U TUIOCKOCTBIO, YTOJ MEKIY TUIOCKOCTSIMHU

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 oOBeme
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 COOBITHS. TeopeMbl 0 BEpOSATHOCTH
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 1.2
K 11.2
K 11.3
K 11.5




Pasznea 13. 8 OK 01,
Mpuo: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,

Jleknusa 2 OK 07
Tema 13.2 IIpodeccnonaibHO-OPHMEHTUPOBAHHOE CO/lepKaHMe (CoAepKaHNe PUKIATHOTO MOLYJIs1) K 1.1
Onepanuu ¢ Onepanyu ¢ MHOKECTBAMU. PellleHne IpyUKIaaHbIX 3a1a4 MK 11.1
MHOECTBAMHU IIpakTH4yeckoe 3aHsATHE 2 K 11.2
Tema 13.3 Cogepxanue yueOHOro MaTepuana MK 11.3
I'pader [Tonstue rpada. CBa3HbIN Tpad, nepeBo, UK rpad Ha MIOCKOCTH

IIpakTHYeckoe 3aHsITHE 2
Tema 13.4 Copneprxanue yueOHOro MaTepuaa
Pemenne 3a4aq. Onepaupm ¢ MHOXecTtBaMu. Omnucanue peajbHBIX CI/ITyaHI/Iﬁ C IOMOIIBIO MHO>XECTB.
MmnoxectBa, I'padpr u | [Ipumenenue rpadoB K pelIeHUO 3a/1a4
WX IPUMCHCHHE KonTpoJsbHasi paGora 2

18
Kouncyabrauuu
HpOMe)KyTO‘lHaﬂ arTrecranus (3K3aMeH) 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 : UTHO®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 : UHDOPA-M, 2021. — 352 ¢c. —
(ITpodeccruonanbHoe obpazoBanue- TekcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/ Pexxum noctyna: 1o noamnucke.
OcHoBHas JuTeparypa:
1.Mep3nsik A.I'. MatemaTtuka. AnreOpa u Hadajia MaTeMaTudeckoro aHaiau3sa.l0 kimacc:
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.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.
JJonmosHUuTEILHASA JMTEpaTypAa:

1.Janassa A. A. Maremaruka: yue6. — M.: DOPYM: UHOPA-M, 2007
2. lamasa A. A. COopHUK 3a7a4 1Mo MaTemMaTuke: yuel. nmocooue. — 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 OCBOEHHUS YUEBHOM

JUCHUILIAHBI

Koutpoibr u omeHka pe3ylbTaToB OCBOEHHUS 0011e00pa3oBaTebHON
JUCLUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTaThl, HAIIPABICHHbBIE
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 1.2 Pa3pabarbeiBath 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




