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PaGouas mporpamma paspaboTaHa Ha OCHoBe ®DenepaibHOro TOCYIapCTBEHHOTO
06pa30BaTeNBPHOTO CTaHAApTa IO CICHHaNTbHOCTH CPEIHErO npodecCHOHATEHOTO 00pa3oBaHus
09.02.07 WHbopMAaIMOHHEE CHCTEMBI KM IPOrPAMMHPOBAHHE, YTBEPXKICHHOTO IIPHKA30M
MurncTepetBa obpasoBadusi ¥ Hayku Poccuiickoif Dezxepaiii OT 09.12.2016 N 1547, n
IPAMEpHOM  OCHOBHOH ~ 00pasoBaTelbHOM — MPOTPaMMBI IO CHEIHAIBHOCTH 09.02.07
MH(pOpMAaIHOHHBIE CHCTEMBI M IPOTPaMMHDOBAHHC (yrB. mpotokonoMm PenepambHOro y4eOHO-
meTomuueckoro obbemuaenns mo YITIC 09.00.00 or 15.07.2021 Ne 03, 3aperucTpupoBaHa B
FOCYIapPCTBEHHOM PEECTPE MPUMEPHBIX OCHOBHBIX 06pa30BaTeNBHBIX IPOrpamMM, per. Ne 6, mpuKas
®I'BOY JIIIO UPIIO Ne I1-24 ot 02.02.2022), y4eOHBIX IIAHOB denepasbHOrO rOCYapCTBEHHOTO
GIOMKETHOTO  00pA30BATENBHOIO  YUPEHKACHMA  BBICIICTO obpazoBaHus  «MOCKOBCKas
rocyIapcTBEHHAs aKaIeMHs BETEPUHAPHOH MEIMIMHBL U 6uotexuonorun — MBA umenu K.
Cxpsi6umay no crermansaocta 09.02.07 MH}opMaIOHHBIE CHCTEMBI X IPOrPAMMUPOBAHIEC.

OPTAHM3AIIUS-PASPABOTHUHK:

@eriepanbHOE TOCY/APCTBEHHOE OMOUKETHOS 00pa3sOBATENBHOC  YUPSKICHUE  BBICIICTO
obpazopanus  «MOCKOBCKas ~ IOCYJapCTBEHHAs — aKaleMus BETEPMHAPHON  MEJHLMUHBL U
euorexuonorur — MBA nmenn K.M. Cxkpsabunay

PAEOYASI ITIPOTPAMMA JIUCHUTIJINHBI PACCMOTPEHA U OJOBPEHA:
Ha 3aceqanui YueOHO-METOMIESCKON KOMACCHY KMHONOTHYECKOT0 KOIICKA
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MUHUCTEPCTBO CEJILCKOT'O XO341CTBA POCCUNCKOU ®ENEPAITAN
denepajibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUpeKIeHue BbICIIero 00pa3oBaHus
«MockoBcKasi roCyIapCTBEHHAsI aKa/1eMHsl BeTePUHAPHOH MeIUIIUHBI M1 OMOTEXHOJIOTHH —
MBA umenu K.A. CkpsiOuna»
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MOJIOJIC)KHOM MOJTUTHKE,
JOKTOp OMOJIOTUYECKUX HAYK
II.H. Abpamos
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PabGouas mnporpamma pa3paborana Ha ocHoBe DenepanbHOr0O TroCyJapCTBEHHOTO
00pa30BaTeNFHOTO CTaHAAPTa IO CIEUUAIBHOCTH CPEIHEro MpOo(hecCHOHAIBHOTO 00pa3oBaHUs
09.02.07 HWuadbopmalMOHHBIE CHUCTEMbI M MPOTPAMMHUPOBAHUE, YTBEPXKICHHOTO IPUKA30M
MunucrepctBa obOpasoBanuss u Hayku Poccuiickoit @epepaumu ot 09.12.2016 N 1547, u
MPUMEPHOM  OCHOBHOM  oOpa3oBaTelbHOM  mporpamMmbl 1o  crnenuanbHocTH — 09.02.07
HNudopmaninoHHble CHCTEMbl U TporpamMmmupoBanue (yTB. mpoTokojoMm DenepalbHOTO y4eOHO-
meroandeckoro oowvemuuenus mno YITIC 09.00.00 or 15.07.2021 Ne 03, 3apeructpupoBaHa B
rOCY/IapCTBEHHOM PEECTpe MPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX Iporpamm, per. Ne 6, mpukas
OI'bOY A0 HPIIO Ne TII-24 or 02.02.2022), yueOHbix 1aHoB DenepanbHOro
rOCyJapCTBEHHOTO  OIOJKETHOTO0  00pa30BaTENIbHOTO  YYPEXKACHUS BBICHIET0 00pa3oBaHUs
«MOCKOBCKasi TOCYJapCTBEHHAs aKaJIeMHs BETEPUHAPHOW MEAUIIMHBI U OMoTexHonoruu — MBA
umenn K.M. Ckpsbuna» mno crnenuansHoct 09.02.07 HMHOpManmuoHHBIE CHCTEMBI U
POrpaMMHUPOBAHUE.

OPI'AHM3AIUA-PASPABOTYHK:

denepanbHOE TOCYIapCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YUPEXKAEHHE BBICIIETO
oOpa3oBaHusi «MOCKOBCKas TOCyJapCTBEHHas akaJeMusi BETEpUHAPHOW MEAMLUHBI U
ounorexnonoruu — MBA umenu K.M. CkpsiOuna»

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI PACCMOTPEHA U OJOBPEHA:
Ha 3aceJjaHuU Y4eOHO-METOIUYECKON KOMUCCUN KHHOJIOTHUECKOTO KOJIIeKa

IIpoTokon 3acenanus OT Ne 3 or« 30 » AHeapsi 20 24 T.
[Ipencenarens komuccuu N O.A. Baowcanckasn
COI'JTACOBAHO:

Hauvanpuuk YMVY N C.A. 3axaposa
Jupekrop koymemka N E.H. Jluxosuoosa
HupexTop OubmnoTexu H.A. Mockeumuna
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COJAEP)KAHUE

OBILAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YVUEBHOW JIUCLIUTIIHBI
CTPYKTYPA U COOEPXXAHMUE YUEBHOM JUCLIUITJIMHBI
VCJIOBUSA PEAJIN3ALIMN YUYEBHO! JIUCLIUTIIVHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JUCLIUITJIMHbBI



1. O0mas xapakTepucTHKa pado4yeil NporpaMMsl 001e00pa30BaTeJbHOH JUCHUILINHBI
«MartemaTuka»

1.1. Mecto AuMCHMIUIMHBI B CTPYKType mnpodeccHoHAIbHOH 00pa3oBaTe/JbHOH
nporpammsbl CI10:

O6meoOpa3oBaTenbHas AucUUIUIMHA «MaTemaThKa» SBIsSeTcsl 00s3aTeNbHOM YacTbhio
0011e00pa3oBaTeIbHOrO0 IHUKJIa 00pa3oBaTelibHOM mporpaMmbl B cooTBercTBUH ¢ DPI'OC 1o
cnenuanbaocTd 09.02.07 MHpopMamoHHbIe CHCTEMBI  IPOTPaMMHUPOBAHHE.

1.2. Ieau u n1aHupyeMble pe3y/ibTaThl 0CBOCHHS THCIUIIHHDI:

1.2.1. Ileap THCHUIIMHBI

Cogepxanue  mporpaMMbl  001IeoOpa3oBaTeNIbHONM  TUCHUIUIMHBI  «MareMatukay
HAIpPAaBJIEHO Ha JOCTM)KEHHE PEe3yNIbTaTOB €€ M3Y4YEeHUs B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom nmpodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Tlnanupyemble Ppe3yJbTaThl OCBOEHHUsSI 001Ie00PA30BATENbHOI JAUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HaUYeHHE TUCHUILIMHA uMeeT Tpu popmupoBanuu 1 pazputur OK u I1K:

OK 01 Beibuparb cmocoObl pemieHus 3afad  Npo(EeCCHOHATBLHON  JEATeIbHOCTH
PUMEHHUTEIBHO

K pa3J'II/ItIHI>IM KOHTCKCTaM

OK 02 Hcrnonb3oBaTh COBpPEMEHHBIE CpEACTBA IOWCKA, aHadN3a M HHTEPIpPETAluu
uHpopMalui, ¥ HHPOPMAIMOHHBIE TEXHOJOTHH JJs BBIMOJIHEHUS 3a4ad MNpodecCHOHATbHOU
JESITEIIbHOCTH

OK 03 IlnanupoBaTh U peaIU30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JUYHOCTHOE
pa3BuTHE, TPEANPUHUMATEIBCKYIO ACSITENIBHOCTh B TpodeccHoHalbHOM cdepe, UCMOoIb30BaTh
3HAHUS 110 (UHAHCOBOM IPAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIIUIX

OK 04 3¢ddexTuBHO B3anMOAEHCTBOBATh U pabOTATh B KOJUICKTUBE U KOMaH]Ie

OK 05 OcymiecTBisiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHMKAlMI0 HAa TOCYJapCTBEHHOM
s3pike Poccuiickoit denepaiuu ¢ yueToM 0COOCHHOCTEH COIMATbHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 IIposiBasTh rpakJaHCKO-NATPUOTUUYECKYIO MO3ULUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX OOIIEYETIOBEUECKUX ILIEHHOCTEW, B TOM YHCIE C YYETOM
TapMOHM3AIIMM MEXKHAIUOHATBHBIX W MEXKPEJIUTUO3HBIX OTHOIICHUHN, MPUMEHSTh CTaHIAapThI
AHTUKOPPYIIIMOHHOTO TTOBECHUS

OK 07 CogeiicTBoBaTh COXPAHEHUIO OKPYXAlOIIEH Cpelbl, pecypcocOepexeHHIo,
MPUMEHSATH 3HAHUS 00 M3MEHEHUH KJIMMAaTa, MPUHIIAITBI OEPEKIMBOTO MPOU3BOICTBA, YPHEKTUBHO
JIEUCTBOBATH B UYPE3BBIYAMHBIX CUTYALIHSIX

[IK 2.4. OcymecTBasTh pa3pabOTKy TECTOBBIX HAOOpOB M TECTOBBIX CLEHAPHUEB IS
IPOTPaMMHOTO 00eCTIeUeHHS.

[IK 11.1. OcymecTBisTh c60p, 00pabOTKy M aHanu3 UHGOPMAIUHU ISl TPOSKTHUPOBAHUS
0a3 TaHHBIX.

[1K 11.2. [IpoexkTtupoBaTh 0a3y JaHHBIX Ha OCHOBE aHAJIM3a MIPEeIMETHON 00IacTH.



O01mme KOMIIETEHIINHT

IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bri6bupatb criocoOsl
peuieHus 3aaa4y
podeccnoHaTbLHOMI
NeSATeIbHOCTH IPUMEHHUTEILHO
K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYAY, OCO3HAaHUE IIEHHOCTHU
MacTepCTBa, TPYI0II00ue;

- TOTOBHOCTb K aKTUBHOH JIEITCILHOCTHU
TEXHOJIOTHICCKOM Hu COIIMAITbHOM
CITIOCOOHOCTh ~ MHHIIMMPOBATb,

CaMOCTOATCIIBHO

HaIPaBJICHHOCTH,
IUTAHUPOBaTh U BBINOJIHATh
TaKyIO e TeIbHOCTD;

chepam
npodeccHOHaIBHON eATeNnbHOCTH, OBNaieHue

- HHTCPECC K Pa3JIMIHBIM

YHHUBEPCATbHBIMHU y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITETTLHO (dhopMynupoBaTh u
aKTyallu3upoBaTh MpPOOIEMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM TMPHU3HAK WIH
OCHOBaHUS Il CpaBHEHUS, KiIacCU(UKANNH U
0000IIICHHS;
- ONpeNeNsATh IeTu JeATCIIbHOCTH, 3aaBaTh
napaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3yJIbTAaTOB IEJISIM,

OIICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

-BJIaJIETh METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAaMU PEILICHUS
3a1a4; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, TPUMEHSATH UX, TPOBOIUTH JJOKAa3aTEIbHbIC
paccyx1eHHs B X0JI€ PEeLICHUS 3a/1ay;

- YMETh OIEPUPOBATH MOHATHIMHU: CTETICHb YUCIIA,
JorapugMm 4mciia; YMEHHE BBIIOJHATH BHIYUCICHNE 3HAUCHUH 1
peoOpa30BaHus BEIPAXKEHUN CO CTENEHSAMHU U Jlorapudmamu,
npeoOpa3oBaHus IpOOHO-pAlIMOHAIBHBIX BIPAXKECHUH;

- YMETh OIIEPUPOBATH MOHATUSIMU: PALUOHAIIBHBIE,
UppalroHaIbHbIE, T0Ka3aTeIbHbIC, CTEIIEHHBIE,
J0rapupMHUECKUE, TPUTOHOMETPUIECKHE YPAaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

-YMETb OTIEPHPOBATH MOHATHAMHU: (DYHKIIHSI, HETIpephIBHAS
(GyHKIMS, TPOU3BOAHASA, IEPBOOOpa3Hasi, ONpeaeIeHHbIN
UHTETrpa; yMEeTh HaXOUTh IPOU3BOHBIEC HJIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YsI CITPABOYHbIE MaTepHallbl; UCCIIE0BATh B
HPOCTEHIINX Cay4asX (YHKIMU HA MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIINE U HAUMEHbIINE 3HaYeHUs QYHKIHUN; CTPOUTH
rpadMKd MHOTOWICHOB C HCIIOJIB30BAHNEM arapara
MaTeMaTHIECKOTO aHAIN3a; TPUMEHSTh MPOU3BOIHYIO MTPH
pelleHNH 3a1a9 Ha TBM)KEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAHHBIE 33/1a4H HA HANOOJIBITNE U HANMEHBIIINE
3HA4YeHHUs1, Ha HAXOXKJCHHUE MYTH, CKOPOCTU M YCKOPEHHUS;

- YMETh OIEPUPOBATH MOHATHIMU: PALlMOHATbHAS
(byHKLHMSA, TOKa3aTenbHas QYHKIUS, CTeNeHHas GyHKLu,
aorapudmuueckas pyHKIUs, TPUrOHOMETpUYeCcKHe (PYHKIINH,




- pa3BuUBAaTh KPCATUBHOC MBIINIJICHUC IIPU
PCHICHUHN KU3HCHHBIX HpO6HeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJI/ICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIHLCKON 1
MIPOCKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3PEIICHUS
npo0em;

- BBIABIIATH IPHUMHHO-CJICICTBEHHBIC CBS3HU U

aKTyaJIM3UpOBaTh 3a7a4y, BBIABUTATh THIIOTE3Y €€
pelIeHus, HaXOJUTh apTryMEHTBI TUTSI
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
rapaMeTpsl U KPUTEPUU PEIICHHUS,

- QaHAJIM3UPOBATh IOMYyYEHHBIE B XOJE PpEHICHUS
3a/1aud  pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

-- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEEATEIbHOCTH;

- yMeTb UWHTETPUPOBATh 3HAHUS M3 Pa3HbBIX
MpeIMETHBIX 00IacTe;

- BBIABHUI'aTh HOBBIC nacu, npeajiaratb

OPUTMHAJIBHBIC MOAXOAbI U PCUHICHU A,

U CIIOCOOHOCTH UX HUCIIOIb30BAHMS B

ITO3HABATEJIBHON U COLMAIbHOM NTPAKTHKE

oOparHble PYHKIMH;, YMEHUE CTPOUTH I'padKH U3YUEHHBIX
(GyHKIUH, UCTIONBb30BaTh IpadUKH MPU U3yYEHUH MPOILIECCOB U
3aBUCHMOCTEH, IPU PELICHUHN 33]1a4 U3 IPYTHX y4EeOHBIX
IPEeIMETOB U 3a]1a4 U3 pealbHOM KU3HH; BhIpaKkaTh (hopMyliaMu
3aBUCUMOCTH MEXIY BEIMYUHAMU;

-yMETh peliaTh TEKCTOBBIE 33J]a4H Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOIICHTEHI, IOJIM U YaCTH, Ha ABM)KCHHE, pa0OTy, CTOMMOCTh
TOBapOB U YCIIYT, HAJIOTH, 33/1a4d U3 00J1aCTH yIpaBICHUS
JUYHBIMHU U CEMEHHBIMU (PMHAHCAMU); COCTABIIATH BBIPAXKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a]a4H,
UCCJIEI0BATH MOJYYEHHOE PEIICHUE U OLIECHUBATH
PaBa0NO00HOCTh PE3yNIbTATOB;

-yMETh ONEPUPOBATH MOHIATHAMU: CPEAHEE apu(PMETHIECKOE,
MerMaHa, HauOoJIbIllee U HauMEHbIIee 3HAUYCHHUS, pa3Max,
JUCHepcusi, CTAHJApPTHOE OTKJIOHEHHE YHCIIOBOrO Habopa; yMeTh
W3BJIEKATh, MHTEPIPETUPOBATH HH(DOPMAITNIO, TPEACTABICHHYIO
B TabNuIax, Ha IUarpaMMmax, rpadukax, OTpakarollyr0 CBOWCTBA
peaNbHBIX MPOIECCOB U SBICHUIT; MPEACTABIATH HHPOPMAIUIO C
MOMOIIBIO TaOJHI] U JUArpaMM; UCCIeI0BATh CTATUCTUYECKUE
JaHHBIE, B TOM YHCJIE C TPUMEHEHHEM IrpapuuecKux METOA0B U
3JIEKTPOHHBIX CPEACTB;

-yMETh ONEPUPOBATh MOHATUAMU: CITYYANHBIN OMBIT U
CiTy4aiiHO€ COOBITHE, BEPOSTHOCTh CITy4aifHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSITHOCTH C UCIOIB30BAHUEM
rpauIeCcKuX METOJIOB; MPUMEHSITH (POPMYJIBI CIIOKEHUS U
YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U (POPMYIIBI
MIpU PEILICHUH 33/1a4; OLIEHUBATh BEPOSATHOCTH PEATBbHBIX
COOBITHIA; 3HAKOMCTBO CO CITYYaiHBIMU




BEJIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OO0JIBIINX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;
-YMETh ONEePUPOBATh MOHATUAMU: TOUKA, IPSIMasi, MIIOCKOCTh,
IIPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPEIIMBAOIINEC NIPSIMBIE,
IapauIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSIMBIX U
IJIOCKOCTEH, YTOJI MEXy IIPSIMBIMM, YIOJl MEXAY IIPAMOHN U
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
710 TIJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSTHUE
MEX]y TIIOCKOCTSMHU; YMEHHE UCIIOJIb30BaTh MIPH PEIICHUN
3a/1a4 u3y4eHHbIe (PaKThl U TEOPEMBI IFITAHUMETPUH; YMEHUE
OILICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO MHUPA;

-YMETh ONICPUPOBATH IMMOHATHUAMU: MHOT'OI'PAHHHUK, CCUCHUC
MHOr'orpaHHukKa, KY6, napajiejacnuiea, npmusma, nupaMmua,
¢durypa v MoBEpXHOCTb BpallleHus, IIMINHIP, KOHYC, 1I1ap,
cdepa, cedeHust PUTyphI BpallleHUs, TIIOCKOCTh, KaCAIOIIasCs
cdepbl, HUIUHAPA, KOHYCA, I0MAAb TOBEPXHOCTH MUPAMUIBI,
IpU3MBIL, KOHYCa, UIUHAPA, TIOMaIs cQepbl, 00beM Kyda,
PsIMOYTOJIBHOTO MapajuieNenuIea, TupaMuabl, IPU3MBI,
WIMHJpPA, KOHYCA, I1apa; yMEeHUue n300pakaTh MHOTOTPAaHHUKHU
1 NOBCPXHOCTH BpalllCHUA, UX CCUCHUA OT PYKHU, C ITIOMOIIBLIO
YCPTCIKHBIX MHCTPYMCHTOB M JJICKTPOHHBIX CPEACTB; YMCHUC
pacro3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacino3HaBaThb IMPAaBUJIbHBIC MHOT'OI'PAaHHUKU

- YMETH OINICPpHUPOBATH MOHATUAMMA: JIBUKCHUC B
MPOCTPAHCTBE, T0/I00HBIE (PUTYPHI B IPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHUE TUIONIA/Iel TOBEPXHOCTEN U 00bEMOB
MOoA00HBIX (PUTYp TPU PEIICHUU 3a/1aY;




- YMETb BBIYUCIIATH T€OMETPUYECKUE BEJIMYMHBI (IJIMHA,
yroJ1, IJI01Ia1b, 00bEeM, IIJIOIIAlb TOBEPXHOCTH ), UCIIOJIb3YsI
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMETb OIIEPUPOBATh ITOHATUAMU: IPAMOYTOJIbHAS
CUCTEMa KOOPIMHAT, KOOPIUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAIIPHOE MPOU3BEIACHUE, YTOJl MEXAY BEKTOPAMH,
CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA HA YNCIIO; HAXOIUTH C
MIOMOIIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
paccTosHUuE MEXKIY ABYMs TOUKaMH;

-yMEeTb BbIOUPATh NOAXOAALINNA N3yUYEeHHBIN METOJT IJIsl peIIeHUs
3aJ]a4u, paclo3HaBaTh MaTeMaTu4eckue GakThbl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE IIPUBOJUTD IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

-yMETh OIEPUPOBATH MOHATUAMU: ONPEEICHUE, AKCHOMA,
TEeOpeMa, CIEACTBUE, CBOMCTBO, IIPU3HAK, 10OKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIHUPOBKH; YMEHUE (POPMYJINPOBATh
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCIIOIB30BaTh METO
MaTeMaTHYECKOW NHIYKLIUH; IPOBOANTH JI0KA3aTEIIbHBIC
paccyXJIeHHs P PEUICHUH 3a7a4, OLEHUBATH JIOTHYECKYIO
MIPAaBUIIBHOCTB PACCYKIECHUM;

-YMETh ONEPUPOBATH MOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO,
ONEepalMK HAJl MHOXKECTBAMH; YMEHHUE UCITOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIllapar AJIs ONUCAaHUs pealbHBIX
IIPOLIECCOB U SIBJICHUH IIPU PELICHUU 3a]a4, B TOM YHUCIIE U3
JPYTUX y4eOHBIX MPEAMETOB;




- YMETb ONIEPUPOBATH MOHATUAMU: Tpad, CBI3HBIH rpad,
JepeBo, LUK, Tpad Ha TIIOCKOCTH; YMEHHE 3a/1aBaTh U
OIMCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMHU; UCTIOIb30BATh
rpadbl npu peleHuy 3a/1ay;

-yMeTbh CBOOO/IHO ONIEPUPOBATh MOHATUSAMU: COUETAHUE,
NePeCcTaHOBKa, YUCIIO COUYETAHUMN, YUCIIO NTEPECTAHOBOK; OMHOM
HeroToHa; ymMeHMe MpUMEHSATh KOMOMHATOPHBIE (PAKTHI U
paccyxaeHus ISl pelieHus 3a/1ay;

-yMETbh ONEPUPOBATHh MOHATHIMU: HATYPaJIbHOE YUCIIO, LIEJI0E
YHUCJIO0, OCTATOK M0 MOAYJII0, PAallMOHAIBHOE YUCIIO,
UPPALMOHAIBLHOE YHUCII0, MHOXKECTBA HATYPAJIbHBIX, LIEJIbIX,
palMOHANIbHBIX, IEUCTBUTENIBHBIX YHCEI; YMEHUE UCIIOJIb30BATh
NPU3HAKH AETUMOCTH, HAUMEHBIINK OOIINI IeIUTENb U
HauMeHblIee ollee KpaTHoe, anroput™ EBkinuaa npu perienun
3a/1a4; 3HAKOMCTBO € Pa3JINYHbIMU MO3UIIMOHHBIMH CHUCTEMaMH
CUHCIICHMUS;

- yYMEeTbh CBOOOTHO ONIEPUPOBATH MOHATUSIMU: CTETIEHb C
LIEJIBIM T10Ka3aTeNIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTENEHD C
palnoHaIbHBIM IIOKA3aTENIEM, CTENIEHD C IEHCTBUTEIbHBIM
(BeleCTBEHHBIM) MTOKa3aTeleM, Jorapugm yucia, CUHyc,
KOCHHYC U TaHT€HC MPON3BOJILHOIO YHCIIA;

-YMETh ONEePUPOBATH MOHATUSAMU: TOKIECTBO, TOKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CCTEMa YpaBHEHUMN
Y HEPAaBEHCTB, PABHOCUJILHOCTh YpaBHEHH, HEPAaBEHCTB U
CHUCTEM, pallMOHaIbHbIE, UPPALIMOHAIbHBIE, I0Ka3aTEIbHbIE,
CTEIeHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C




IIOMOILBIO PA3JIMYHBIX IPUEMOB; peIIaTh YPABHEHUS,
HEpaBEHCTBA U CUCTEMBI C TapaMEeTPOM; IPUMEHATh YpaBHEHMUS,
HEPaBEHCTBA, MX CUCTEMBI JJIS PEIIEHUs] MaTeMaTUYEeCKHUX 3a1a4
W 337124 U3 pa3IMYHbIX 00JIaCTe HAYKH U peaIbHOM KU3HH,
-yMeTb CBOOOIHO OMIEpUPOBATh MOHATUSAMU: rpaduk QyHKIHH,
oOpartHast pyHKIHS, KOMIO3ULUS QYHKIWH, THHEHHas QyHKIHS,
KBaJ[paTH4Has QYHKIUS, CTENICHHAs! (YHKIUS C LIETBIM
HoKa3aresaeM, TPUTOHOMETpUYecKre GyHKIUHU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMHU, IOKA3aTeNIbHAs U
aorapugmuueckas GyHKIUU; YMEHUE CTPOUTH TpaduKu
(GyHKIUH, BBIIONHATH TpeoOpazoBaHus TpaduKoB (HYHKIUI;
YMEHHUE UCIIONB30BaTh rpaduKu GYHKUIUH TS H3YdIeHUS
MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 331a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEANBbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

yMEHHUE CBOOOJHO ONEpUPOBATH MOHATUAMU: YETHOCTb
(GyHKINHU, TEPUOANYHOCTD (PYHKIMH, OTPAHUYEHHOCTh
(yHKIIMH, MOHOTOHHOCTb ()YHKIIMH, SKCTPEMYM (PyHKIIHH,
HauOoJIbIIIee M HAUMEHbIIIee 3HaUeHUs! (PYHKIIUHU Ha
MIPOMEKYTKE; YMEHHUE MIPOBOANTH MCCIIeIOBaHNE ()YHKIINH;
YMEHHE UCIO0JIb30BaTh CBOICTBA U rpadUKu PYHKIMHA JIs
peleHys ypaBHEHHI, HEpAaBEHCTB U 33/1a4 C TIapaMeTpaMH;
n300pakaTh Ha KOOPAMHATHOM TIIOCKOCTH MHOYKECTBA PEIICHUH
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
MOCTIeI0BATENbHOCTb, apu(METHUECKas IPOrPeccHs,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
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reoMeTpUYecKast IPOTPECCHsl; yMEHHE 33/1aBaTh
IIOCJIC/IOBATEIILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
(opmyu;

-yMETh OIEPHPOBATH MOHATHSIMU: HEPEPHIBHOCTH (PYHKIINH,
acCHMIITOTHI Irpaduka GyHKINH, IEpBast U BTOPast IPOU3BOAHAS
(GyHKINH, TEOMETPUYECKUN U (PU3MUECKUI CMBICI TPOU3BOHOM,
nepBoOOpa3Hasi, ONpeAeICHHbBIN HHTETPajl; YMEHUE HAXOIUTh
aCHMIITOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISAT
IPOU3BOIHBIE CYMMBI, IIPOU3BEICHHSI, YACTHOTO M KOMITO3UIINU
(bYHKIMIA, HAXOAUTH YpPaBHEHUE KacaTeIbHOU K TpaduKy
GbyHKIUY;

YMEHHE HCII0Ib30BaTh MIPOU3BOHYIO ISl HCCIICAOBAHHUS
(GyHKIMH, UTsT HAXO0KICHHS] HAWTY4IIeTO PEIICHUs B
MPUKIIAIHBIX, B TOM YHCJIE COIMAThHO-DKOHOMUYECKHUX H
(bU3NYEeCKNX 3a/1a4ax, JUIs ONPEIEIIEHUS] CKOPOCTH U YCKOPEHHUS,
HaXOJUTh IUIOMIAI H 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETpaIa;
IPUBOJIUTH MPUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C
noMOIIbI0 AU PepeHInaIbHBIX YpaBHEHHI;

-yYMETb ONEepPHPOBATh NOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U aPTyMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3aIicy KOMITJIEKCHBIX YHCE
(reomeTpuyeckas, TPUTOHOMETpHYECKas U anredpandeckasi);
YMETh TIPOU3BOIUTH apU()PMETHUECKUE EHCTBUS C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOTUTH TPUMEPHI HCITOJTb30BAHHS
KOMIUIEKCHBIX YHCETT;

-yMeTb CBOOO/IHO OMEPUPOBATH MOHATHAMHU: CpEeTHEE
apupmMeTHyecKoe, MeIMaHa, HauOoJbIllee U HaUMEHbIIIee
3Ha4YeHUs1, pa3Max, AUCIEPCHs], CTAaHIaPTHOE OTKJIOHEHUE JUIs
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OIMCaHMsI YMCIIOBBIX JaHHBIX; YMEHUE HCCIEI0BATh
CTaTUCTHYECKHUE JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKuX METOJI0OB U 3JIEKTPOHHBIX CPEACTB; rpaduuecKu
UCCIIEJ0BAaTh COBMECTHBIE HAOIOACHUS C TIOMOIIBIO AUarpaMm
paccenBaHus U JIMHEWHOU PErpeccuy;

-yMETbh HaXOAUTb BEPOSITHOCTH COOBITUH C UCIIOJIb30BAHUEM
rpaduyecKux METOA0B; IPUMEHSTh JUIsl pELIeHUs 3a]1a4
(opMyJIBI CIIOKEHHS U YMHOKEHHSI BEPOATHOCTEH, hopMyTy
HOJIHOM BepoATHOCTH, popmyny bepHymnin, koMOMHATOpHBIE
(akThl U POPMYJIBI; OLIECHUBATH BEPOSITHOCTU PEaTbHbIX
COOBITHI; yMEHUE ONIepUPOBATh MOHATUAMU: CllydaiiHas
BEJINYMHA, PACIPEEICHUE BEPOSITHOCTEN, MAaTEMATUYECKOE
0’KHMJIaHHE, TUCIIEPCHUS U CTAHIAPTHOE OTKJIIOHEHUE CIIy4alHON
BEJIMYMHBI, PYHKIIUU paclpeesieHus: U INIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIBHOIO U HOPMAIILHOTO
pacnpeneneHuil; yMEHUE UCII0Ib30BaTh CBOMCTBA N3YYEHHBIX
pacrpeneseHui 17 peLIeHMs 3a/1a4; 3HAKOMCTBO C IOHSTHSIMHU:
3aKOH OOJIBIIMX YUCEN, METO/Ibl BLIOOPOUYHBIX UCCIIEOBAHUII;
yYMEHHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJIECHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHSIMU: TOUKA,
HpsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JTy4, INIOCKHMA
yroJl, ABYTPAaHHBIN Yo, TPeXIPpaHHbIM yroJl, IepeceKarommecs,
napajJiesIbHble U CKPEIIMBAIOLINeCs IPSIMbIe, TapalIeIbHOCTh U
NEPIEHIUKYJIPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJI MEXKAY
MPSIMBIMH, YTOJI MEXKY MPSIMOU U IJIOCKOCTBIO, YTOJ MEKIY
IJIOCKOCTSIMU; YMEHHUE UCIOJIb30BaTh MPU PEIIEHUU 3a/1a4
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U3y4CHHbIE (DAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
OIIEpUPOBATH MOHATHIMU: MHOIOI'PaHHUK, CEUEHUE
MHOTOTpaHHHKA, TPABUIIBHBII MHOTOTPAHHUK, IPH3Ma,
nupaMuaa, GUrypa u HoOBEepXHOCTb BPALICHUS, IIMIINH/IP, KOHYC,
map, cepa, pasBepTKa MOBEPXHOCTH, CEYECHUS KOHYCa U
IWIMH/PA, TapaJuIeIbHbIe OCH WM OCHOBAaHMIO, CEYEHHE I1apa,
IUIOCKOCTb, Kacarouiasics chepsbl, HUINHAPA, KOHYCa; YMEHHE
CTPOUTH CEYCHHE MHOT'OI'paHHMKA, H300pakaTb MHOTOIPAaHHUKH,
(Gurypsl 1 IOBEPXHOCTH BpAILIEHUs, UX CEYECHUs, B TOM YHCIIE C
IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh CBOWCTBA
TFeOMETPUUECKUX PUTYP, CAMOCTOSITEILHO (POPMYIUPOBATH
OTIpeIeNIeHUs] H3y9aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOWCTBaX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATH
WJIH OTIPOBEPTaTh UX; YMEHHE MPOBOJUTH KIIacCU(UKAITUIO
¢buryp no pa3nTUYHbIM MPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE
JIOTIOJTHUTENbHBIE TOCTPOSHHUS;

- YMeTh CBOOOHO ONEPUPOBATh MOHATUAMU: IIOIIA/b (UTYPHI,
00beM (UTypbl, BEIMYMHA yTJIa, PACCTOSHUE OT TOYKH J10
TUTOCKOCTH, PACCTOSTHHE MEXKAY MPSMBIMHU, PACCTOSTHHE MEXKTY
TUTOCKOCTSIMHU, TIIOMIAIE chephl, IMII0NaIb TOBEPXHOCTH
MMpaMHIbl, IPU3MBbI, KOHYCa, IWINH]pa, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIeyIeNnIe/Ia, TAPAMHIBI, TIPU3MBI,
IWINHAPA, KOHYCA, [Iapa; YMEHHE HaXOAUTh OTHOIICHNE
00BbEeMOB MOAOOHBIX QUTYP;

- yMEeTh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKEHHE,

HapaJ'IHeHBHLIﬁ NEpCHOC, CUMMCETPUA Ha IIJIOCKOCTU U B
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IPOCTPaHCTBE, IOBOPOT, IpeodpazoBaHKe Mo 100us, 0100HbIE
(burypsl; yMeHHE pacro3HaBaTh paBHbIC U 10100HBIE (GUTYPHIL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
HCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOIUTh
reOMETPUUECKUE BETMUMHBI (JITIMHA, YTOJI, TUIOIA1b, 00BHEM)
[IPU PELICHNUH 33734 U3 IPYTUX Y4eOHBIX IPEIMETOB U U3
pEalbHOM JKU3HY;

- YMETb CBOOOTHO OIIEPUPOBAThH MOHATHIMU:
IPSIMOYTOJIBHAsA CUCTEMA KOOPIUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJUHATBI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YUCJIO, PA3JIOKEHHUE BEKTOPA 110 0a3HUCy, CKAISIPHOE
IPOU3BE/IEHUE, BEKTOPHOE ITPOU3BEIECHUE, YTOI MEKIY
BEKTOPAMHU; YMEHHE HUCII0JIb30BATh BEKTOPHBIN U KOOPIMHATHBIN
METOJI AJIsl PELLIEHUs] TEOMETPUUYECKUX 3a/1ad U 3a/1a4 IpYrux
y4eOHBIX IPEAMETOB; OIIEPUPOBATh MOHATUSAMH: MaTpULa 2X2 U
3x3, onpenenuTenb MaTpULbl, TEOMETPUIECKUI CMBICIT
OIIpeACINTENS;

-YMETbh MOJIEIIMPOBATh PEAJIbHBIE CUTyallH Ha SI3bIKE
MaTeMaTHKH; COCTABJISATh BBIPAXKEHUS, YpaBHEHUs, HEPABEHCTBA
1 UX CUCTEMBI IO YCIIOBUIO 3aJ1a4M, UCCIIEI0BATh IOCTPOCHHbBIE
MOJIETIH C UCITIOJIb30BAHKEM almmapara aareOpsl,
HMHTEPIPETUPOBATH MOJYYEHHBIN pPe3yIbTaT; CTPOUTH
MaTEMaTHYECKHE MOJIEH C TIOMOILIBIO0 TEOMETPUUECKUX TOHATUI
U BEJIMYUH, pellaTh CBSI3aHHbIE C HUMM NIPAKTUYECKHUE 3a/1a4U;
COCTaBJIAITh BEPOSTHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
MIOJIYYEHHBIN pE3yJIbTaT; pellaTh NPUKIAIHbIE 3a0aUn

cpeacrBaMu MaTEMATUICCKOI'0 aHaJIM3a, B
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TOM YHUCJIC CONMATLHO-9KOHOMHYECKOTO ¥ (PH3UIECKOTO
Xapaxkrepa;

- YMEHHE BBIOMPATH TOIXOISAIIHA METOI JJIs PEIICHUS 3a]1a4u;
MMOHMMAaHHE 3HAYMMOCTHA MAaTEMAaTUKHU B U3YYCHUU IPUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SBJICHU; YMEHHE PAciO3HABATh
MPOSIBJIICHUE 3aKOHOB MaTEMaTUKHU B UCKYCCTBE, YMEHHUE
MPUBOAUTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUHCKOM H
MHUPOBOM MaTeMaTH4eCKON HAyK1

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOVICKA, aHATN3a U
HWHTEPIIPETAIAH
nHpopManuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH JIJIS1 BBITIOTHEHUS
3aj1a4 npodeccuoHanbHON
JeSATEILHOCTH

B o0macti NEHHOCTHM HAy4YHOrO TIO3HAHHS: -

c(OpPMHPOBAHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKu U OOIIECTBEHHOW NPaKTUKH,
OCHOBAHHOTO Ha uasnore KYJbTYP,

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOEr0 MecTa B
MIOJINKYJIBTYPHOM MHPE;

-COBEPIIECHCTBOBAHNUE S3BIKOBOM U YUTATEIbCKON
KYJIbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIFOJIBMU U TTIO3HAHMS MUDA;

- OCO3HAHHUE LIEHHOCTH HAYYHOU EATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh  NPOEKTHYIO U
HCCIIEA0BATENbCKYIO JeSATEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

OBiazieHue  yHUBEPCAIbHBIMU y4eOHBIMU

II03HAaBaTCJIbHBIMU }IeﬁCTBHﬂMHZ

B) paboTa ¢ uHpopmaImei:

-BJIJIETh HABBIKAMHU TOJIy4eHHUs] MHPOPMALUHU U3
UCTOYHHUKOB Ppa3HbIX THUIIOB, CaMOCTOSATENIBHO

OCYHICCTBJIATD IOUCK, aHAJIN3, CUCTCMATU3ALIUI0 U

- YMETh OIIEpUPOBATh MOHATUSAMU: pallMOHANIbHAsA QYyHKIUSA,

byHKIHS, GyHKIHS,
norapudmuueckas QyHKIUSA, TPUTOHOMETPUYECKUE (PYHKIINH,

HOoKa3aTeNbHast CTETEeHHAs
oOpaTHbIe PYHKINHU; YMEHHE CTPOUTH TPAPHUKH N3ydESHHBIX
(GyHKUIMH, UCIIONIb30BaTh I'paKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 IPYTUX yu4eOHbIX
NPEIMETOB U 3aJ1au U3 peasIbHOM XKU3HH; BhIpaXaTh GopMyIaMu
3aBUCUMOCTH MEKIy BETUYMHAMU;

-YMETb ONEpPUPOBATH MOHITUSIMH: TOXKIECTBO, TOKJIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CCTEMa YPaBHEHUI
Y HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUM, HEPABEHCTB U
CUCTEM, PALIMOHAJIbHBIE, UPPALlMOHAJIbHBIE, ITI0KA3ATEIIbHBIE,
CTEIICHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YPABHEHM S, HEPABEHCTBA U CUCTEMBI,
YMETh PelIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
Pa3JINYHBIX IPUEMOB; PEIIATh YPABHEHNUS, HEPABEHCTBA U
CUCTEMBI C ITAPAMETPOM; IPUMEHATh YPAaBHEHUS], HEPABEHCTBA,
UX CUCTEMBI JUJISl PELICHUs MATEMAaTUYECKUX 3a7a4 U 3a/1a4 U3

PAa3JINIHBIX oOnacreit HayKU U peanLHoﬁ KHU3HH,
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MHTEPIIPETAlNI0 WHPOPMAIMK PA3THYHBIX BHIOB
1 GopM MpeICTaBICHNUS;

- CO03/1aBaTh TEKCTHl B Pa3IMUYHBIX (opMmaTax C
y4eTOM Ha3zHaueHUs HHPOpPMalMU U IIeTIeBOU
ayAUTOpUH, BBIOMpas ONTUMAIBHYIO  (QopMmy
MPEJCTABICHNUS U BU3yaIH3alllu;

- OLEHHMBAaTh  JOCTOBEPHOCTh, JIETHTUMHOCTH
nHpopManuu,

MOPAJIbHO-3TUYCCKUM HOPMaM;,

€C COOTBCTCTBHUC IIPaBOBBIM H

- HCIIOJIb30BaTh CPCACTBA HH(bOpMaL[HOHHbIX n
KOMMYHUKAIITUOHHBIX TEXHOJIOTUH B PCUICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX n
3aga4 C

TpeOOBaHUMN IPrOHOMHKH, TEXHUKU OE30MaCHOCTH,

OpraHU3aIMOHHBIX co0JroIeHneM

TUTHEHBI, pecypcocOepexeHus, MPaBOBBIX U
THYECKUX  HOPM, HOPM  WHGOPMAIMOHHOM
0C30IMaCHOCTH;

- BJAJIeTh HaBBIKAMM PACIO3HABAaHMS U 3aIUTHI
uHpopManuu,
JMYHOCTH

UH(POPMALMOHHON  0e30macHOCTH

-  YMCTH CBO6OI[HO OIICpHUpPOBATH IMOHATHAMMU:
HapaJ'IJ'IeJ'IBHBIfI IIEPCHOC,

IBHKCHUE,
CUMMETPHsS Ha IIJIOCKOCTH M B
IPOCTPAHCTBE, IMMOBOPOT, MpeoOdpazoBaHue 1moao0us, mogo0HbIe
(Gurypsl; yMeTb pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B
TOM 4YHCIE€ B TPHUPOJE, HCKYCCTBE,

ApXUTEKType; YyMEThb

WCIIOJIb30BaTh ~ T€OMETPHYECKHE  OTHOIICHHS,  HAXOIUTh
F€OMETPUUYECKHE BEIUYMHBI (JIJIMHA, YTOJ, IUIOMAb, OO0BEM)
IpU PEIICHUH 3a]ad M3 JPYI'HX YYEOHBIX NPEIMETOB U W3

pealbHOM KU3HU
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OK 03 I[1nanupoBath u
[peaTM30BBIBATH COOCTBEHHOE
npohecCuOHATBLHOE U
ITUYHOCTHOE pa3BUTHE,
peANPUHUMATEIILCKYIO

e TEeIbHOCTD B
npodeccruonanbHOM chepe,
MCITOJIb30BaTh 3HAHUS 110
(bMHAHCOBOW TPAaMOTHOCTH B
Pa3TUYHBIX JKU3HEHHBIX
CUTYaIUsIX

B ob6nactu 1yXOBHO-HPAaBCTBEHHOTO BOCIIMTAHHUSL:
-- ¢()OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
STUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTh  OICHMBATh  CHTYallUIO U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIaJa B MOCTPOCHHE
yCTONYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEINSM
U (WIM) APYTUM YJIEHAM CEMbH, CO3JaHUIO0 CEMbH
Ha OCHOBE OCO3HAHHOI'O IPHUHSITHUSI LIEHHOCTEH
CEMEHHOMN >XU3HU B COOTBETCTBUU C TPATUIUSIMU
HaponoB Poccuu;

OBnaneHne YHHUBEPCATbHBIMU PETYISTHBHBIMU
JEUCTBUSAMMU:

a) CaMOOpranun3anus:

- CaMOCTOSITEIILHO OCYILIECTBIIATh
II03HABATENbHYIO NesITebHOCTD, BBISIBIISATh
pooIeMBl, CTaBUTh u (bopMynupoBaTh
cOOCTBEHHBIE  337ay B 00Opa30BaTENIbHOM

JEATEIbHOCTH U JKU3HEHHBIX CUTYALUsX;
- CaMOCTOATENIBHO COCTaBJATh IIJIAH PEIICHUS
IpoOJeMBl C Y4E€TOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIINOUTEHUII;

- 1aBaTb OLICHKY HOBBIM CUTYallUsIM,

CIOCOOCTBOBaTh (POPMUPOBAHUIO M IPOSBICHUIO
LIMPOKOM 3PVIUIINK B PAa3HBIX 00JaCTsIX 3HaHUM,

- yMETb ONIEpUPOBATh NOHATUSMHU: pallMOHAJIbHBIC,

HppalMOHAJIbHBIC, ITOKa3aTCJIbHBIC, CTCIICHHBIC,

norapuMuyecKkue,  TPUTOHOMETPUYECKHUE  YpaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YyMEThb ONEPHUPOBATH MOHATHSIMHU: MHOIOTPAaHHUK, CEYEHUE
MHOTOTpaHHMKa, KyO0, Mapajienenurne]), Mpu3Ma, IUpaMuia,
(durypa v MoBEpXHOCTh BpalleHUs], IUIUHP, KOHYC, 1map, chepa,
cedeHus (pUrypsl BpalleHUs, IIOCKOCTh, Kacaromiascs cgepsl,
UUWIMHAPA, KOHYCA, IUIOIIA/lb IOBEPXHOCTU MUPAMU/IbI, IPU3MBIL,
KOHyca,  LWINHApPA, cepsl,

IIPSIMOYT'OJIBHOT'O IIApaMUBL,

KyOa,
[PU3MBI,

IUIOIAIb 00BeEM
napajuieNienumne/a,
MWIMH]pA, KOHYCa, I1apa; YMEHUE U300paxkaTh MHOTOTPAHHHUKH
n HOBerHOCTI/I BpameHm{, HUX CCUCHUA OT pYKI/I, C IIOMOIIBHO
YepTEKHBIX HHCTPYMEHTOB M DIEKTPOHHBIX CPENCTB; YMETh
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PAaClOo3HABATh
MPaBUJIbHbIE MHOTOTPAaHHUKY;

- yMeTh OIEpPUpPOBaTh MOHATHUSAMHU: MPSMOYTOJbHAs CHUCTEMA
KOOpI[I/IHaT, KOOpI[I/IHaTBI TOYKH, BCKTOp, KOOpI[I/IHaTI)I BGKTOpa,
cyMMa
HAXOOUTh C

CKaJsIpHOE TPOM3BEJIECHUE, YIOJ MEXAY BEKTOpaMH,

BEKTOPOB, IIPOM3BEIEHUE BEKTOpa HA YHUCIO;
MTOMOIIBI0 U3YYEHHBIX (POPMYIT KOOPJIMHATHI CEPEeIUHbI OTpe3Ka,

PaCCTOAHNUEC MCIKAY ABYMS TOUKAMU
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MIOCTOSIHHO TIOBBIIIATH CBOW OOpa3oBaTENbHBIA H
KYJIbTYPHBIN YPOBEHb;

0)CaMOKOHTPOJIb!

UCIOJIb30BaTh MpPUEMBl pedUIeKCUU Ul OLEHKH
CUTYyalllu, BBIOOPA BEPHOTO pEILICHMS;

- YMETb CBOCBPEMEHHO
IIPUHUMATD PELIEHUS 10 UX CHUKECHHUIO;

OLCHHUBATb PUCKHU H

B) AMOLMOHAIBHBIN WHTEJJIEKT,
MIPEIToJIararo i ¢hOPMHUPOBAHHOCTE:
BHYTPEHHEMN MOTHBAIWH, BKJIFOYAOLIEH

CTPEMJICHUEC K JOCTHXXCHHUIO HCIW W YCIIEXY,

ONTHUMHU3M, MHULMAaTUBHOCTb, YMEHHE
J€MCTBOBATh, UCXOAS U3 CBOUX BO3MOXKHOCTEH;
-IMIIaTUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATH
SMOLIMOHAIIBHOE COCTOSIHUE JApPYTUX, YYHUTHIBATh
€ro IpU  OCYUIECTBICHWH  KOMMYHMKAIUH,
CIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLHMaJbHBIX HaBBIKOB, BKJIFOYAIOIIIUX
CIIOCOOHOCTh BBICTpPAUBaTh OTHOUIEHUS C IPYTUMHU
JTIOABMHU, 3a00THUThCH,

pazpemats KOHQIUKTHI

NpoABJIATH HHTECPEC U

OK 04 D¢ dexTrBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH1e

TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMH y4eOHO
HCCIIEIOBATENILCKOW, TMPOEKTHOM W COLUUAIBHOU
NEeSATEIbHOCTH;
OBnanenue YHUBEPCATbHBIMU

KOMMYHUKATHBHBIMU JIENCTBUSMMU:

- yMeThb ONEPUPOBATh TMOHATUSMH: CIIyYalHBIA ONBIT W
cilydaifHoe cOOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh
BBIYUCIATH BepOS[THOCTB C HCHOJIB30BAaHUCM l"paCbI/I‘IeCKI/IX
METOJIOB;

NPUMEHITh (QOPMYJbl CIOXKEHUS M YMHOXKEHUS

BEPOSTHOCTEH, KOMOHMHATOpHbIE (akTel U  (HOopMyIBI

pelIeHnH 3a/lad; OLIEHWBATh BEPOSATHOCTH pEalbHBIX COOBITHH;

pu

3HAaKOMCTBO CO CﬂyqaﬁHBIMH BCJIMYMHAMU,; YMCHHUC [IPUBOAUTH
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0) COBMECTHasl IeATECIbHOCTD:

- IIOHMMaTb M MHCIOJIb30BaTh IPEUMYILECTBA
KOMAaHIHOW ¥ MHIAMBHUyaTbHOIN paboThI;

- IPUHUMATh LEJIM COBMECTHOW JI€ATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBHS I10
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacnpenesarb pojid ¢ y4eTOM MHEHUH y4aCTHUKOB
00CyX/1aTh pe3yJbTaTbl COBMECTHOM paldoThI;
paboty B

BUPTYAJIbHOI'O u

- KOOpAHMHHUPOBATb W  BbIIIOJHATH
YCIOBUAX

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

p€ajibHOrO,

- OCYHICCTBJIATH IMMO3SUTUBHOC CTPATECTNICCKOC

MOBCACHUEC B PAa3JIMYHBIX CUTyallUAX, IIPOSABIIATH

TBOPYECTBO u BOOOpakeHue, OBITH
UHULIUATUBHBIM.
OBnaneHne YHUBEPCAIBbHBIMH  PETYISATHBHBIMU

JNEUCTBUAMM:

T') IpuHATHE ce0s U IPYTUX JIIOJeH:
- NPUHUMATh MOTHBBI M apTryMEHTHI JIPYTHX
JIOZIeW TIPU aHAJIN3€ PE3yIbTATOB JIEATEILHOCTH;
-TIPU3HABATh CBOE IMMPABO M MPABO JPYTHUX JOACH
Ha OIITNOKH;
- pa3BHBaTh CIIOCOOHOCTb TOHMMATh

MO3UIHUHU Apyroro 4€JI0BCKa

MHp C

IIPUMEPEI ITPOABJIICHUA 3aKOHa OONBIINX YHCET B INpUPOAHBIX U
O6HI€CTB€HHBIX SIBJICHUSAX,

-YMECTbH CBO6OI[HO OIICPHUPOBATH IMOHATHUAMU: CTCIICHH C LCJIIBIM
IIoKa3arcjyicM, KOPCHb

HAaTypaJbHOM CTEIEHH, CTENEHb C

pallMOHAJIbHBIM  IIOKa3aTCjiEeM, CTCICHb C [[ef/'ICTBI/ITCJIBHBIM

(BelIecTBEHHBIM) TIOKa3aTeleM, JIorapudM YWCIa, CHHYC,
KOCHUHYC M TAHT€HC MTPOU3BOJIHHOTO YHCIIA;
- YMETb CBOOOIHO OIEPUPOBATH MOHATUSAMU: Tpaduk

¢byHkumn, oopatHas GyHKIIUS, KOMIIO3UIUS QYHKIUH, TUHEHHAS
byHkus, KBagpatuyHas (YHKIUS, CTENEeHHas QYHKIHS C
LEJIBIM TTOKa3aTelleM, TPUTOHOMETpruYeckre PyHKIMU, OOpaTHbIE
byHKIUY,
norapudmuydeckas GyHKIUU; yMETh CTPOUTH Tpaduku QyHKINH,
BBINIOJIHATH MpeoOpa3zoBaHus TpaduKoB (YHKIIHII;

TPUTOHOMCTPUYCCKUC IIOKa3aTcibHas u

- YMETh MHCNONb30BaThb Trpapukd (QYHKIUN I8 WU3Y4YEHUS
MPOLIECCOB M 3aBUCHUMOCTEH NP pEUIeHUH 3aJad U3 JPYrux
y4eOHBIX TMpPEIMETOB W U3 peaJbHON KHU3HH;
(opMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

- cBOOOJIHO OIEpPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKIIUH,
HNepUOJUYHOCTh  (YHKIMH,  OrPAaHUYEHHOCTh  (YHKLUH,
MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM (PYHKIMH, HAUOOJIbIIEE U

yMETh

BBIpAXAaTb

HaUMEHbIIIEe 3HAYeHUS (YHKIUM Ha TPOMEKYTKE;
MPOBOJIUTH UCCIEOBaHUE (HYHKIINH,

- YMETh HCTOJB30BaTh CBOWCTBA U Tpaduku GYHKIAA IS
pelieHus ypaBHEHUM, HEpaBEHCTB M 3aJlad C MapaMeTpaMu;
M300pakaTh Ha KOOPJIMHATHON TIIOCKOCTH MHOXECTBA PEIICHUN
YpaBHEHUM, HEPABEHCTB U UX CUCTEM
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OK 05 Ocy1iecTBisTh YCTHYIO
Y TUCHbMEHHYIO
KOMMYHHKAIUIO Ha
rOCYJapCTBEHHOM S3BIKE
Poccuiickoit denepanmu ¢
y4eToM 0cOOEHHOCTEH
COIIMAIIHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0GnacTi 3¢TETHYECKOrO BOCIIUTAHHUS:
- OCTETHUYCCKOC OTHOHMICHUE K MHPY, BKIIOYad

ACTETHKY OBITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIOPTA, Tpyda U OOIICCTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTHh BOCIIPUHUMATH PA3JIMYHBIC BUIBI
HCKYCCTBa, TpPaAULMM U TBOPUYECTBO CBOEr0 U
OPYrux OLYIIATh 3MOLMOHAIBHOE
BO3/IEMCTBUE UCKYCCTBA;

- yOeXJAEHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTU U

O6H_[€CTB8. MHUPOBOI'O

HapoaoB,

OTEYECTBEHHOIO U
HCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX TPAIAULHUNA U
HapOJHOIO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPQXXECHUIO B Pa3HbBIX

BUaax HCKYCCTBaA, CTPEMIICHUC IMPOABJIATH
Ka4yecTBa TBOPYCCKOM JTMUYHOCTH;

Ognanenue YHUBEPCATbHBIMH
KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

a) ob1eHue:

- OCYUIECTBJIAITh KOMMYHHKAIIMH BO BceX cdepax
KHU3HU,

- pacro3HaBaThb  HeBepOalbHbIE  CPEICTBA
O6HICHI/I5[, IIOHUMAThb 3HAUYCHUC COLIUAJIBHBIX
3HAKOB, pacro3HaBath MPEIOCHITKU

KOH(IMKTHBIX CUTYalli U CMATr4aTh KOH(IUKTBL;
- Ppa3BEpHYTO U JIOTUYHO M3J1araTb CBOI TOUYKY
3pEeHUs C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEpHpOBaTh MOHATHSMU: CpeIHee apu(MeTHUECcKoe,
MeauaHa, HauOoibllee W HaWMEHbIIee 3HAYeHHs, pa3Max,
IMCIEepCHs, CTaHJIApTHOE OTKJIOHEHHWE YHCIOBOIO Habopa;
UHPOPMaLIHUIO,
NpEICTaBICHHYI0 B Ta0iluIax, Ha JAMarpammax, Trpadukax,

yMEHUE  HU3BJIEKaTh,  HUHTEPIPETUPOBATH
OTPaXKaIOIYI0 CBOMCTBA peEaJbHBIX IPOLECCOB U SBICHUM;
NPEACTaBIATh HHOOPMAIMIO C TIOMOUIBIO TAOJHUI] U AUArPaMM;
HCCJIEe10BATh B TOM 4YHUCIE C

IMPUMCHCHUEM Fpa(queCKI/IX MCTOHOB U JJICKTPOHHBIX CPCACTB,

CTaTUCTHYCCKHUC HAaHHBIC,

- YMETb ONEPUPOBATH MOHATUAMM: TOYKA, IPsMasi, IUNIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAHHBIN YIoJ, CKPEIIMBAIOIIMECA IPSIMBIE,
NAapaJUIEIbHOCTh M NEPIEHAMKYJISAPHOCTh  NPSIMBIX U
IJIOCKOCTEH, YroJI MEXKIYy NPSAMBIMH, YIOJI MEXIy NPSAMOU U
IIJIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTAMH, PACCTOSTHUE OT TOYKU
J0 TIOCKOCTH, PAcCCTOSIHUE MEXAY MPSAMBIMH, DPACCTOSHHE
MEXAY MJIOCKOCTIMU;

- YMETh HCII0JIb30BaTh MPH PEIICHUH 33]a4 U3yuyeHHbIE (PAKTHI U
TEOpeMbl TUIAHUMETPHH; YMEHHUE OLICHUBATh pa3Mepbl 0ObEKTOB

OKpYyKaromero Mmupa
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OK 06 IIposBnsaTh
IPaKIaHCKO-TIATPUOTHYECKYIO
MTO3HIIMIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHHE Ha
OCHOBE TPaJUITMOHHBIX
0011IeUeI0BEUEeCKUX
IIEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHU3AINN
ME)KHAIIMOHAJIbHEIX U
MEXPEIIMTHO3HBIX OTHOIICHUH,
MIPUMEHSTh CTaHIAPThI
AHTHUKOPPYIIIUOHHOTO
MOBEICHUS

- OCO3HaHHC O6y‘IaIOH_[I/IMI/IC$I

ran(HaHCKOﬁ UIACHTUYHOCTH,

pOCCUICKOI

- IeJIeHANpaBJIEHHOE Pa3BUTHE BHYTPEHHEH
MIO3ULUU JlyXOBHO-
HPaBCTBEHHBIX ILIEHHOCTEW HaponoB Pocculiickon

JJUYHOCTH Ha OCHOBC

@enepaunuy, HCTOPUYECKMX U HALMOHAJIBHO-
KYJIbTYPHBIX TpPaJulUii, (OPMUPOBAHUE CUCTEMBbI
3HAQYUMBIX LIECHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AHTUKOPPYILIUOHHOTO MHUPOBO33PEHHU,

IIpaBOCO3HAHHA, JKOJIOTHYECKON KYJbTYPHI,
CIIOCOOHOCTH CTaBUTh HCJIU U CTPOUTD ) KU3HCHHBIC
IIJIaHBI,

B yactu TpaXXJaHCKOI'O BOCIIUTAHUA:

- OCO3HAaHHUC CBOUX KOHCTHTYLHMOHHBIX IIpaB H

00s13aHHOCTEH, yBaXKEHUE 3aKOHa u
MIPABOIIOPSIIKA;

- TPUHATHE TPAAUIHUOHHBIX HAIMOHAIBHBIX,
0011eYeI0BeueCcKuX T'YMaHUCTHYECKHUX u

ACMOKPAaTUUICCKUX HeHHOCTeﬁ;

- TOTOBHOCTh  TMPOTHBOCTOSITH  HJICOJIOTUH
KkceHodoOouu,

JAUCKPUMHUHALIUK 10 COLNUAJIBHBIM, PCIUTHO3HBIM,

9KCTPEMH3MA, HallMoOHaJIM3Ma,
PpacoBbIM, HAIMOHAJIBbHBIM ITPU3HAKAM;
- TOTOBHOCTH BECTH COBMCECTHYIO JCATCIbHOCTEL B

MHTEpecax TPakJaHCKOTo 00IIecTBa, y4aCTBOBATh
B CcaMOyINpaBlieHHH B o00meo0pa3oBaTeIbHON
opraHu3anri U JETCKO-FOHOIICCKUX

OpraHu3aIusIX;

- YMEThb OIECPUPOBATH MOHATHUSIMHU: TMPSAMOYTrOJIbHAs CHCTEMA
KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKAJIIPHOE TPOU3BEICHHUE, Yroj MEXKAYy BEKTOpaMH, CyMmMMa
BEKTOPOB, TPOW3BEACHHE BEKTOpa HA YHUCIIO;
MTOMOIIBIO bopmyn
OTpEe3Ka, PaCCTOSIHUE MEKY JBYMS TOUKAMU;

HaxoauThb C

HU3YUCHHBIX KOOpPAWHATLL CCPCANHBI

-yMETh BBIOMPATh TOAXOMSIIMNA W3YYCHHBIH METON  JUIS
pelIeHUs 3aJja4yd, pPACIIO3HABaTh MaTeMaTHdeckue (GakThl U
MaTeMaTUYeCKUe MOJENU B TPUPOJIHBIX M OOIIECTBEHHBIX
SIBIIGHUSIX, B HCKYCCTBE;
OTKPBITUH

MaTeMaTH4YECKOMU HAayKH.

YMCHHUEC TNPUBOAUTH

POCCUWCKOW U

pUMEpPbI
MaTeMaTHYeCKUX MHUPOBOH
- yYMeTb ONEpUpOBATH TOHATUSMHU: CIyYalHBIM OMNBIT U
Clly4aiiHOe COOBITHE, BEPOSATHOCTh CIIy4allHOTO COOBITHS; YMETh
BBIUUCIISATh BEPOSITHOCTH C HCIHOJB30BaHUEM TIpapUuecKux
METOJIOB; TMPUMEHATh (OPMYJIBI CIOXKEHUS U YMHOXCHHS
U GopMysbl TpH
peLIeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTU pEalIbHBIX COOBITHIA,

BEPOSTHOCTEH, KOMOMHATOpHBIE (HaKThI
3HaKOMCTBO CO CIy4alHBIMU BEIMYMHAMHU; YMEHUE NPUBOAUTH
HpUMEPBI MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B MPUPOAHBIX U
OOLIECTBEHHBIX SIBICHUAX

21




- YMEHHE B3aUMOJICCTBOBaTh C COIMAIbLHBIMHU
WHCTUTYTaMHU B COOTBETCTBHH C WX (QYHKIHIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTAapHOW M BOJIOHTEPCKOM
JIeITEIILHOCTH;

MaTPUOTHYECKOTO BOCITUTAHUS:

- chOpPMHPOBAHHOCTh POCCHUMCKON Tpa)KTaHCKOMN
WJEHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapo1y, YyBCTBa  OTBETCTBEHHOCTH  IHEpel
Ponunoii, ropgoctu 3a cBO# Kpaii, cBoro Poauny,
CBOM S3BIK U KYJbTYPY, MPOINIOE W HACTOAIIEE
MHOTI'OHAIIMOHAJILHOT O Hapoja Pocecuwy;

- IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM
CUMBOJIaM, HUCTOPUYECKOMY U  TMPUPOJHOMY
HacleAulo, NaMsATHUKAM, TPAgULUsAM HapoJIOB
Poccun, poctwxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

- ujaeliHas yOeXIeHHOCTh, TOTOBHOCTD K
CITY’KEHUIO u 3aIuTe OreuyecTBa,
OTBETCTBEHHOCTb 3a €r0 CYAh0Y;

OCBOCHHBIC  OOYYAIOIIUMHCS  MEXIPEIMETHBIE
MOHATUSA W YHHUBEPCAIbHBIC Yy4eOHBIE EWCTBUS

(pCFYJ'IHTI/IBHBIC, IIO3HAaBaTCIbHEBIC,
KOMMyHI/IKaTI/IBHBIe);
- CIIOCOOHOCTH nux HUCIIOJIB30BaHUA B

MO3HABATEJIbHOW M COLMAIBHOW  MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO
1 OCYILIECTBJICHUIO Y4eOHOH 1eATeIbHOCTH,
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OpraHm3zalii  y4eOHOro  COTpyAHHUYECTBA  C
MeJarornyecKuMu pabOTHUKAMH M CBEPCTHUKAMHU,
K YYaCTHIO B IIOCTPOCHHUHM HWHIAUBUIYATbHOU
00pa30BaTeNbHON TPACKTOPHUH;

- OBJIAJICHUC HaBbIKaMH y‘I€6HO'
HCCIIEIOBATENILCKOW, IPOEKTHOM U COLHUAIBHOU

JACATCIIBHOCTH

OK 07 CogeiicTBOBaTh
COXPAHEHMIO OKPY>KarolleH
Cpenbl, pecypcocOepeKeHHuIo,
IPUMEHSATh 3HaHUs 00
M3MEHEHUHU KJIMMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
NENCTBOBATH B
YpEe3BBIYAIHBIX CUTYAIHSIX

- HC TPUHUMAThH JICHCTBUS, NPUHOCSIIUE BPE
OKpYKarollen cpene;

- yMeTb MPOTHO3UPOBATh  HEOIArONMpPUSTHHIE
9KOJIOTHUECKUE MOCIEACTBHS MPEANPUHUMACMBIX
NEHCTBH, IPEIOTBpAILLATh UX;

-pPaCHIUPUTH OMBIT JCATCIBHOCTH DKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

- pa3pabarbiBaTh IUTAH PEIICHUS TPOOIEMBI C
Y4eTOM aHaiu3a WMEIOIIUXCS MAaTePHATbHBIX U
HeMaTepuaIbHBIX PECypCOB;

- OCYIIECTBISITh  IIeNICHANpPABIEHHBIH  TOHUCK
MepeHoca CpeAcTB U CIHOCOOOB JEHCTBUS B
npodeccroHaNbHYIO Cpeny;

-yMeTh TIEPCHOCUTHh 3HAHUS B MO3HABATEIHHYIO H
MPAKTUUECKYIO0 00JIACTH KU3HEACATEHHOCTH,
-TIpeyIaraTh HOBBIC ITPOSKTHI, OIECHUBATH HJICH C

ITO3HUIINH HOBM3HBEI, OpUTrMHAJIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;
- JlaBaThb OLEHKY
KOPpPEKTUBBI B
COOQTBETCTRUEC NEIVIIBTATOR I1EIAM

HOBBIM CUTYyallUsIM, BHOCHUTH

ACATCIIbHOCTD, OLICHUBATDH

- YMETh ONEpUPOBaTh MOHATUAMU: (YHKUUS, HEIpepbIBHAS
¢byHKIMA, OIIpeACICHHBIN
UHTETpaJl; YMETh 2JIEMEHTapHbBIX

NpOU3BOJHAS, MEepBOOOpa3Has,
HAaXOAWTh MPOU3BOIHbBIC
(GyHKIUH, UCMONB3ys CIPaBOYHbIE MaTepHAallbl; MCCIEA0BATh B
npocTeHmuX ciydasx (yHKIMH Ha MOHOTOHHOCTb, HAXOIHUTh

HauOONbIINE W HAWMEHBIIWE 3HAYCHUS (YHKUUH; CTPOHUTH

rpa@ukd  MHOTOWJIEHOB C  MCIOJb30BaHMEM  ammapara
MaT€MaTHYECKOr0 AaHAJIN3a; IPUMEHATH IPOU3BOAHYIO IIPH
pemieHMM  3aJad HA  JBWJKEHHME, pelarb  IPAKTHUKO-

OPUEHTUPOBAHHbIC 33/7]a4M HAa HauOONbLUIME W HAUMEHBIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

-YMETh ONEPUPOBATH NOHATHUSAMM: IBUKCHHE B IPOCTPAHCTBE,
1oJJ00HbIe (UTYpPHI B MPOCTPAHCTBE; UCIOJIb30BATh OTHOILEHHE
ioufaied MoBepxHocTel U 00BEMOB MOMOOHBIX (UTYp IpHU
pEelIeHnH 3a]1ay;

-YMETh BBIYUCISTh F€OMETPUUECKHE BEIMYMHBI (IUIMHA, Yrod,
MOBEPXHOCTH),

Iomanbk, o0BEM, IUIOIIAJb

W3Y4YEeHHbIE (OPMYJIIBI U METOIBI

HCITONIb3Ys
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[1K 2.4. OcyuiecTBasiTh
pa3pabOTKy TECTOBBIX
HaO0OPOB U TECTOBBIX
CIICHAPHEB IS

MPOrPaMMHOTO O0ECTICUCHUSI.

- TOTOBHOCTb K TpPYAY, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYI0II00ue;

- TOTOBHOCTH K aKTUBHOH JICITCILHOCTHU
TEXHOJIOTHYCCKOM Hu COLIMAIIbHOM
HaMpaBJIE€HHOCTH,

IUIaHUPOBATb H

CIIOCOOHOCTh  MHUIUHPOBATH,
CaMOCTOSITENIbHO ~ BBIMIOJIHATH
TaKylo JAesITeNbHOCTD;

pa3IUYHBIM chepam

HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH, OBJ'Ia,I[eHI/Ie

- HHTCPECC K

YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCIbHBIMU IIGﬁCTBI/I?[MPII

a) 0a30BbIC JIOTHYECKHUE ICUCTBUS:

- CaMOCTOSITEJILHO (bopmMynHpoBaTh U
aKTyaJIM3upoBaTh NpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIM TMPHU3HAK WIH
OCHOBaHUSl JJsl CpaBHEHUS, KIacCUPUKALUU H
0000IIICHHS;

- OMpeAeNsATh IeIu

mapaMeTphl U KPUTECPHUU UX JOCTUIKCHUSA

JACATCIBHOCTHU, 3aJaBaThb
- BBIABJISITb 3aKOHOMCPHOCTH W HNPOTUBOPCYHHA B
pacCMaTprUBACMBIX SABJICHUMAX,

- BHOCHTDB KOPPCKTHUBBI B ACATCIIBHOCTD,
OICHUBATL COOTBCTCTBUC PE3YJIbTATOB ICIIAM,
OIICHUBATHL PUCKU HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BuUBAaTL KPCATUBHOC MBIINIJICHUC IIpU
PEIICHUHU XU3HCHHBIX HpO6J'IeM

0) 0a30BBIE UCCIIENOBATEILCKUE JEUCTBUS:

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3aa4; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHATDH UX, IPOBOAUTH JOKA3aTEIbHbIE
paccyKIeHUs B XOZI€ PELICHUs 3a/ay;

- YMETb OIIEPUPOBATH MOHATHSMHU: CTENIEHb YUCIIA,
Jorapugm 4ymcia; yMEHUE BbIIOJIHATh BBIYMCICHNUE 3HAUCHUH 1
peoOpa30BaHus BBIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IpOOHO-pAllMOHAIBHBIX BBIPAXKEHUH;

- YMETh OIIEPUPOBATh MOHATUSAMU: PALUOHAIbHBIE,
UppalUOHaJIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
aorapu(pMuyecKre, TPUroHOMETPUUECKHE YPABHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

-YMETh ONIEpUPOBATh NOHATUAMU: (PYHKLKS, HENPEPbIBHAS
(GyHKIMSA, TPOU3BOHAS, IEpBOOOpa3Hasi, ONpeAeIeHHbIH
MHTETpaJ; yMETh HaXOUTh MPOU3BOAHBIE DJIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YsI CIIPABOYHbIE MaTepHallbl; UCCIIE0BATh B
HPOCTEHIINX Cay4asxX QYHKIMU Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOJbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINA; CTPOUTH
rpad¥Ku MHOTOUWIEHOB C UCIIOJIb30BAHUEM armapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSATh POU3BOIHYIO MPU
pelIeHNH 3a]1a4 Ha ABM)KEHUE; pelaTh MPaKTUKO-
OpPUEHTUPOBAHHBIC 3a/1a4X Ha HAauOOJIbIIINE U HAUMEHBIIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMU: PALMOHATbHAS
(GyHKIHMSA, TOKa3aTenbHas QYHKIUS, CTeNeHHas: GyHKLu,
norapudmuueckas QyHKIHUS, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpaTHble PYHKIIMH; YMEHUE CTPOUTD I'pa KN U3yUEHHBIX
(GyHKIUH, UCTIONIB30BaTh IpaUKH MPU U3yYEHUH MPOLIECCOB U
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- BJIaZICTh HABBIKAMU y4EOHO-HCCIIEIOBATEIILCKOM 1
MIPOEKTHOM JIEATENIbHOCTH, HABBIKAMU Pa3pEIICHUS
npo0Jem;

- BBISIBJISITh IPUYMHHO-CJICICTBECHHBIC CBS3H U

aKTyallu3UpOoBaTh 3ajauy, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJUTh apTryMEHTBI TUTSI
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

- QaHAJIM3UPOBATh TOMYyYEHHBIE B XOJE PpEIICHUS
3a/1aud  pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBHSIX;

-- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- YyMeThb HWHTETPUPOBATh 3HAaHUS M3 Pa3HBIX
MpeIMETHBIX 00IacTe;

- BBIABHUI'aTh HOBBIC uacu, npeajiaratb

OPHUT'MHAJIBHBIC MMOAXOAbI U PCHICHU A,

U CIIOCOOHOCTH MX HUCIIOJIb30BAHMS B

ITO3HABATEJIBHON U COLIMAIBHOM IPAKTHKE

3aBHCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX
MPEIMETOB U 33a]a4 U3 PEATbHOM KU3HH; BEIpaXaTh (opMyIaMu
3aBUCUMOCTH MEXIY BEITUYUHAMU;

-YMETh peuiaTh TEKCTOBbIE 33/1a4l PAa3HbIX TUIIOB (B TOM YHUCIIE
HAa MPOIIEHTBHI, I0JIM U YaCTH, Ha ABUKEHHE, Pa0OTy, CTOUMOCTD
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBICHUS
JUYHBIMU M CEMEHHBIMU (PUHAHCAMM ); COCTABIIATH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
UCCJIEZIOBATH [TOJIyUEHHOE PEIICHNE U OLIEHUBATh
IPaBI0N0I00HOCTb PE3YJIbTATOB;

-YMETh ONEePUPOBATH MOHATUAMU: CpeliHee apuMeTHIecKoe,
MeaMaHa, Hauboblilee ¥ HauMEeHbIIee 3HAaUeHUs, pa3Max,
JUCTepCHsi, CTAHJAPTHOE OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMETh
U3BJIEKaTh, MHTEPIPETUPOBATH HMH(POPMAIIHIO, TPEICTABICHHYIO
B Ta0nMLax, Ha JUarpaMmax, rpadukax, OTpaxarolryto CBOMCTBa
peaJIbHBIX MPOLIECCOB U ABJIEHUH; MPECTABIATH HH(OPMALIUIO C
MTOMOIIBIO TAOJUI] ¥ JUarpamMm; UCClIeA0BaTh CTATUCTUYECKHE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaUuecKux METOA0B U
AJEKTPOHHBIX CPE/ICTB;

-YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4alHbIN OIBIT U
ciryyaifHoe coObITHE, BEPOSITHOCTD CIIy4aifHOrO COOBITHS;
YMEHHE BBIYHUCIIATH BEPOSTHOCTD C UCIIOJIb30BAHUEM
rpaduuecKux METOJ0B; MPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOKEHHSI BEPOATHOCTEN, KOMOMHATOpHBIE (aKThI U (HOPMYJIBI
MIpH pEeIICHNH 33]1a4; OLEHUBATh BEPOSTHOCTU PEaJTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMH; YMEHUE
MIPUBOJIUTH PUMEPHI IPOSBICHUS
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3aKOHA OOJIBIINX YHCEN B MMPpUPOIHBIX U 06H.[CCTB€HHBIX
SABJICHUAX,

[IK 11.1. OcymiecTBisTh
cOop, 00pabOTKy 1 aHATU3
uH(pOpMaUU s
MIPOCKTUPOBaHUS 0a3 JaHHBIX.

- TOTOBHOCTb K TpPYAY, OCO3HAHHE IEHHOCTH
MacTepcTBa, TPYI0II00ue;

-  TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTH

TEXHOJIOTMYECKOM u COIMATIbHOM

HaIpaBJIEHHOCTH, CIOCOOHOCTh WHHIIMHPOBATH,

IUIAHUPOBaTh M CAMOCTOSTEIHHO  BBITIOJNHSATH

TaKyIo JACSITeIbHOCTD;

- UHTEpEeC K pa3IU4HbIM chepam

npodeccnoHabHOM esTenbHOCTH, OBlIaJcCHHIE
YHHUBEPCATbHBIMU y4eOHBIMU

MMO3HABATEIPHBIMH JICHCTBHAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIbHO (dhopMynrupoBaTh u

aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CymeCTBeHHBIfI HpI/ISHaK NN
OCHOBaHUA JId CpaBHCHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I 158
0000IIECHMS;
- ONpEeNeNATh e JCATEIbHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHUS,

- BBISIBJISIT  3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBJICHHSIX;

- BHOCHUTH KOppeKTI/IBBI B JACATCIIBHOCTD,
OLICHUBATHh COOTBCTCTBUC pe3y.]'IBTaTOB eiIsaMm,

OIICHUBATh PUCKU HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

-yMETh ONIEpUPOBATh NOHATUAMHU: TOUKA, IPsIMasi, JIOCKOCTb,
IPOCTPAHCTBO, ABYI'PAaHHBIN YToJl, CKPEIMBAIOLIUECS IPSMBIE,
[apajIeIbHOCTh U NEPIEHAUKYISIPHOCTh NPSMBIX U
IUIOCKOCTEH, yroa Mexay NpsIMbIMH, YTOJl MEKAY NPAMON U
IUIOCKOCTBIO, YTOJI MEX/Y INIOCKOCTSIMH, PACCTOSHUE OT TOUKH
J10 IIJIOCKOCTH, PACCTOSIHUE MEX]Y NPSMBIMU, PACCTOSTHUE
MEX]ly IIIOCKOCTSMHU; YMEHHE UCII0JIb30BATh [P PEIICHUN
3a/1a4 U3y4eHHbIE (AaKThl U TEOPEMBI IJITAHUMETPUU; YMEHHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

-yYMETb ONEpUPOBATh NOHATUSAMH: MHOTOTPAHHUK, CEYEHHE
MHOTOrpaHHMKa, Ky0, apajuienenumnes, npusmMa, nupamMmua,
¢burypa 1 MoBepxHOCTh BpallleHUs, LIMIIMH/IP, KOHYC, L1ap,
cdepa, ceueHus: GUrypsl BpallleHHsl, IIIOCKOCTh, Kacarouasics
cdepsl, TMIUHAPA, KOHYCA, IJI0MAAb TOBEPXHOCTH MUPaAMUIbI,
MPU3MBI, KOHYCa, IWJIWHIpPA, III0MIab cepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO NapajuleNenune1a, TUpaMuIbl, IPU3MBL,
LHWIMHJpa, KOHYCa, 1apa; yMEeHne n300pakaTb MHOTOIpaHHUKU
Y TIOBEPXHOCTH BPALEHUS, UX CEUEHUS OT PYKH, C IIOMOILBIO
YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHUE
pacrno3HaBaTb CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKHY;

- YMETh OIIEPUPOBATH MOHATUAMU: ABHKEHHUE B
MIPOCTPAHCTBE, 0JI00HBIE (PUTYPHI B TPOCTPAHCTBE;
MCIOJIb30BaTh OTHONICHUE TUIONIA/Iel TOBEPXHOCTEN U 00bEMOB
MO0OHBIX (PUTYp MPU PELIeHUH 33/1a4;
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- pa3BUBAaTh KPEATUBHOE MBIILICHHE IPH
PEIICHUH KU3HESHHBIX MPOOJIeM

0) 60a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIaJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKON 1
MIPOEKTHOHN NEATEThbHOCTH, HABBIKAMU PA3PEIICHHUS
pooem;

- BBISIBJISATH IPUYUHHO-CIICJACTBCHHBIC CBSI3U U

aKTyaJIM3UpPOBATh 33/1a4y, BBIIBUTATh THUIIOTE3Y €€
peuieHus, HaXOJHTh apryMeHTBI ISt
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
[apaMeTpsbl U KPUTEPUU PEIICHUS,

- AHAJIM3UPOBATL IOJYUYCHHBIC B XOA€ PCIICHHA
3aaa4yu pPE3yJibTaTbl, KPUTUUYCCKHU OLCHHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBAaTh H3MEHEHHE B
HOBBIX YCJIOBHUSIX;

-- YMETb MEPEHOCUTh 3HAHMs B NMO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- yMeETh
MpeIMETHBIX o0acTel;

WHTEIPUPOBAaTh 3HAHUS M3 Pa3HBIX

- BBIIBHUT'aTh HOBBLIC nacu, npeajiaratb
OPUT'MHAJIBHBIC MOAXOAbI U PCUHICHU A,

U CIIOCOOHOCTH UX HUCIIOJIB30BaHHUA B
MMO3HABATEILHOMN U COLMAIbHOM IMPAKTHUKE

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIMUNHBI (IJIMHA,
yroJ, oAb, 00beM, IOk TOBEPXHOCTH ), UCIIONb3YsI
M3y4eHHbIC (OPMYIIBI U METOMBI;

- YMETb OIIEPUPOBATH ITOHATUSMHU: NIPAMOYTOJIbHAS
CUCTEMA KOOPJAUHAT, KOOPJAUHATBI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE POU3BEICHUE, YTOJI MEXY BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOPA HA YNCIIO0; HAXOJUTh C
IOMOIIBIO U3YyYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
paccTosHUE MEXKIY ABYMs TOUKaMH;

-yMeTb BbIOMpaTh MOAXOAAIINN U3y4YEHHBIM METO JJIsl PELLICHUS
3aJauu, paclio3HaBaTh MaTeMaTHIecKue (aKThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPDI
MaTEMaTUYECKUX OTKPBITUA POCCUICKON U MUPOBOU
MaTEMAaTUYECKON HAYKH.

-YMETh ONIEPUPOBATH NOHATUSAMU: ONPEICIEHUE, AKCHOMA,
TeOpeMa, CIEACTBUE, CBOMCTBO, IIPU3HAK, 10OKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITMPOBKHU; YMEHHUE (POPMYIUPOBATh
o0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKEHUE, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI, UCII0JIB30BATH METO/T
MaTeMaTHYECKOW NHIYKLIUH; IPOBOJANTH JI0KA3aTEIIbHBIC
paccyXaeHHs IPU PELIEHUHN 33]1a4, OLICHUBATh JIOTHYECKYIO
MIPaBWJIBHOCTb PaCCyKICHMUI;

-yMETb ONEPUPOBATH MOHATUAMU: MHOXKECTBO, IIOJMHOKECTBO,
olepalyy HaJl MHOKECTBAMH; YMEHHUE HCII0Ib30BaTh
TEOPETHUKO-MHOKECTBEHHBIN aIllapaT JAJIs ONUCAHUS PealbHBIX
MIPOLIECCOB M SIBICHUH MPH PELICHUH 337a4, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB;
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- YMETh OIEPUPOBATH MOHATHAMU: Tpad, CBA3HBINA rpad,
JIepeBo, UKL, Tpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh U
OTMCHIBATH TPpadbl pa3IMYHBIMHU CIIOCOOAMU; HCIIOIB30BATh
rpadbl IpU PELICHNH 33/1a4;

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUAMU: COUETaHHUE,
IIEPECTaHOBKA, YMCIIO COYETAHUM, YUCIIO IEPECTAHOBOK; OMHOM
HeroToHa; ymeHue npuMeHsATh KOMOMHATOPHBIE (PAKTHI U
paccyKaeHus AJs pelieHus 3a/1ad;

-yMETb ONEPUPOBATh NOHATUAMU: HATYPaJIbHOE YUCIIO, LIEJI0e
YHCII0, OCTATOK 0 MOJYJIIO, PAIIMOHAILHOE YUCIIO,
UPpaMOHATIFHOE YMCII0, MHOXKECTBA HATYPAIbHBIX, IIEIBIX,
paMoHANBHBIX, JEUCTBUTEIHHBIX YHCENT, YMEHUE HCIIOIB30BATh
NPU3HAKH AETUMOCTH, HAUMEHBIINK OOIINI IeIUTENb U
HaMMeHblIlIee o011ee KpaTHOe, anropuT™ EBkinaa npu penieHnn
3aJa4; 3HaKOMCTBO C PAa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMH
CUHCIICHUS;

- yMETh CBOOOTHO ONIEPUPOBATH MOHATUIMU: CTETIEHb C
LEJIBIM MTOKa3aTeNleM, KOPEeHb HaTYPAIbHOM CTETIeHH, CTETICHD C
panroHaTBFHBIM TTOKa3aTeNleM, CTETIEHb C JIEHCTBUTEIBHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm duciia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJILHOTO YHCIIA;

-YMETb ONEPUPOBATh MOHATUSAMHU: TOKJECTBO, TOKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPaBHEHU I
Y HEpaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALIMOHAIbHBIE, TOKa3aTeNIbHBIE,
CTETIEHHBIE, JTOTApU(PMHUUECKUE, TPUTOHOMETPHUYECKHE
ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI; YMEHHE PeliaTh
ypaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
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MTOMOIIIBIO PA3JIMYHBIX PUEMOB; PeUIaTh ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IAPaMETPOM; IPUMEHATh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JJIsl PEIICHUSI MATEMaTHYECKUX 3a]a4
¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAyKU U pealbHON )KU3HHU;
-yMeTb CBOOOJIHO ONEpUPOBATh NOHATUAMU: rpaduK QyHKIUH,
oOpatHas QyHKIKS, KOMIO3UIMS PYHKIMMA, TUHEHHAs QYHKIHS,
KBaJ[paTH4Has QYHKIUS, CTeNeHHasl GYHKLHUS C LETbIM
1oKa3aresaeM, TPUTOHOMETpUUecKue (pyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKAa3aTeIbHAS 1
norapudmuueckas QyHKIUU; YMEHUE CTPOUTH rpapuku
(GyHKIMH, BBITOTHATH TpeoOpa3oBanus TpaguKoB (yHKIIHA;
YMEHHUE UCIIONB30BaTh rpaduKu GYHKUIUHN TS H3YdIEeHUS
IPOIIECCOB U 3aBUCUMOCTEN MPU PELICHNH 33/1a4 U3 JPYTuX
y4eOHBIX IPEAMETOB U U3 PealbHOM KU3HU; BBIpaXKaTh
(opMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

yMEHHUE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTb
(GyHKIIUY, IEPUOIUYHOCTH QYHKIIMH, OTPAaHUYEHHOCTD
(yHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTpEMYM (DYHKIIUH,
HauOoJbIIee U HAaMMEHbIIIee 3HaYeHNUS (QYHKIIMN Ha
MPOMEKYTKE; YMEHHE MPOBOANTH MCCIeIOBaHNE (PYHKIINH;
YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpaduku GyHKIMN A7
peleHus ypaBHEHH, HEpaBEHCTB U 33/1a4 ¢ TapaMeTpamH;
n300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
ypaBHEHMI, HEPABEHCTB U HX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TTOHATHIMU:
MOCTIeIOBATEIBHOCTb, apu(hMETHIECKAs IPOTPECCHS,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroIIast

29




reOMETPUYECKasl IPOIPECCHsl; YMEHHE 3a1aBaTh
IIOCJIEI0BATEIILHOCTH, B TOM YHUCJIE C IIOMOLIBIO PEKYPPEHTHBIX
opmyu;

- YMETb ONIEPUPOBAThH MOHATHSIMU: HENPEPHIBHOCTD (PYHKIIUH,
acUMIITOTHI rpaduka GyHKLINH, IEpBast U BTOPAst IPOU3BOIHAS
(GyHKIMH, TeOMETPUYECKUN U (PU3NUECKUI CMBICIT IPOU3BOHOM,
1epBOOOpa3Has, ONpeAeICHHbIN HHTErpajl; yMEHUE HaXOIUTh
aCHMIITOTHI rpaduka GyHKINU; YMEHHUE BBIYUCIISATh
IIPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMIIO3ULIUH
(GyHKIMH, HAXOAUTH YpaBHEHUE KacaTeIbHOH K rpaduKy

bynkimu;

IIK 11.2. [IpoexkTrpoBaTh
0a3y 1aHHBIX HAa OCHOBE
aHaIM3a IpeMETHOU
obnacTH.

- TOTOBHOCTb K TPYAY, OCO3HAHUE HEHHOCTH
MacTepcTBa, TPYI0II00uE;

- TOTOBHOCTH K aKTUBHOM AEITEIHLHOCTHU
TEXHOJIOTHYECKOU u CoIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD,
IJTAHUPOBATh U CAMOCTOSITEIIBHO BBIMOJHSATh
TAKYIO JIESITENbHOCTD;

- UHTepec K pa3IMYHbIM

chepam

npodeccnoHanbHOM nesTenbHocTH, OBNageHe
YHHUBEPCATbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENBHO (dhopMynupoBaTh u

aKTyaJIM3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€

BCCCTOPOHHE;

YMEHHE UCIO0JIb30BATh IPOU3BOJHYIO JUISl UCCIIEI0BAHUS
GyHKIUH, 715 HAXOKICHHUS HAUTYYIIeTO PEIICHUsS B
IIPUKJIAIHBIX, B TOM YHCJE COLMAIIBHO-DKOHOMHYECKHUX U
(bu3nYecKuX 3a1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh MJIOUIAIU U 00BEMbI (PUTYp ¢ IOMOIIBIO HHTETpaa;
MPUBOJIUTH IPUMEPBI MATEMATUYECKOTO MOJIEIIMPOBAHMSI C
MTOMOMIBI0 AU depeHIInaTbHbIX YPABHEHHUI;

-yYMETh ONEPUPOBATh NOHATUSIMU: KOMILJIEKCHOE YHCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MO1YJIb U apTyMEHT
KOMILJIEKCHOT'O YKCIIa, opMa 3aIucH KOMIUIEKCHBIX YHCel
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajdredpanydeckas);
yYMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHMCJIAMU; IPUBOJUTH IPUMEPHI UCTIOIb30BaHUS
KOMIUIEKCHBIX YHCET,;

-yMeTh CBOOO/IHO ONEPUPOBATH MOHATUSMU: CPETHEE
apudMeTnIecKoe, MeIrnaHa, HanOoIbIlIee 1 HANMEHbBIIIEE
3HAYEHUSs, pa3Max, IMCIEePCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
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- YCTaHABJIMBATh CYIIECTBEHHBIH IPH3HAK WM
OCHOBaHHUsS Il CpaBHEHUs, KiIacCH(UKALMH U
0000I1ICHHS;
- ONpeAesATh IEedu JCATCILHOCTH, 3ajaBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITH  3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTh  KOPPEKTHUBBI B  JCSATCILHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJbTATOB IEIISIM,
OILICHUBATh PUCKH MOCJICICTBUM JAEITeIbHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIILICHUEC IPH
PEIICHUH KU3HECHHBIX MPOOIeM

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEIHCKON 1
MIPOSKTHOM JIEeATETHbHOCTH, HABBIKAMU Pa3PEIICHHS
npo0uem;

- BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U

AKTYaJIM3UPOBATh 3aJjady, BbIJIBUTATh TUIIOTC3Y €€

pelieHus, HaXOJIUTh apryMEHTBI IE
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PELICHHUS,;

- QaHAJIM3MPOBATh IIOJYYEHHBIE B XOJAE PELICHUS
3a/1a4d pe3yNbTaTbl, KPUTUYECKU OLIEHUBATh HX
JOCTOBEPHOCTb, IPOrHO3MPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSX;

-- YMETh MEPEHOCUTh 3HAHUS B MMO3HABATEJIbHYIO U

IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

OIMCAaHUS YUCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U SJIEKTPOHHBIX CPECTB; rpaduuecKu
UCCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI C TIOMOIIBIO IUarpamMm
paccerBaHMs U JUHEUHOUW perpeccuu;

-YMETb HaXOAUTh BEPOSITHOCTU COOBITHH € UCIIOJIb30BaHHEM
rpadu4ecKux METOJI0B; IPUMEHATH [UI PELICHUs 3a1a4
(opMyJIbI CIIOKEHHSI U YMHOKEHHs BeposTHOCTEH, hopmyiry
HIOJTHOHM BeposTHOCTH, popmyny bepHyitn, KoMOMHATOPHBIE
(akThI U POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA; YMEHHE OIIEPUPOBATH MOHATUIMU: ClTydaiiHas
BEJIMYMHA, PAaCIpEeICeHUE BEPOATHOCTEN, MaTEMaTHUECKOE
OKUJaHHE, JUCTIEPCUS U CTAaHIAPTHOE OTKIOHEHUE CIIy4alHOU
BEJIMYMHBI, QYHKIIMU pacipeesieH s U INIOTHOCTH
pPaBHOMEPHOT0, TOKA3aTEIbHOIO0 U HOPMAJIBHOTO
pacnpeneneHuil; yMEHUe UCII0Ib30BaTh CBOWCTBA N3YYEHHBIX
pacnpeseneHuii A peleHus 3ajay; 3HakOMCTBO C TOHATHSIMHU:
3aKOH OOJIBIIMX YHCET, METO/Ibl BBIOOPOUYHBIX MCCIIEJOBAHMIA;
YMEHHE MTPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, IJI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IIOCKHUH
yroJl, ABYTPAaHHBIN YToJ1, TPEXIPaHHBIA yroJl, IEpeCceKaroInecs,
NapajuIeJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCTD U
MEePIEeHIUKYISPHOCTD MPSMBIX U IJIOCKOCTEHN, YTOJI MEXKIY
MPSIMBIMU, YTOJI MEXY MPSMOU U MIIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
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- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1acTeH;
- BBIIBUIaTh HOBLIE WJIeu, IpeajiaraTh

OPHUTMHAJIBHBIC MMOAXOJAblI U PCUHICHU A,

U CIIOCOOHOCTB UX HCIIOJIb30BAaHUS B
ITI03HABATEJIBHONW U COLMAIbHOM IPAKTUKE

M3ydeHHbIE (PAKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHUE
OIIEpUPOBATh NOHATUAMU: MHOTOTPaHHUK, CEUCHHE
MHOTOTpaHHHKA, IPaBUIbHBI MHOTOTPAHHUK, IPU3Ma,
nupaMuja, GUrypa u moBepXHOCTh BpALEHUS, IUINHAP, KOHYC,
miap, cepa, pazBepTka MOBEPXHOCTH, CEUCHUS KOHYCa U
WIMH]pPA, TapajuleTbHbIe OCH UM OCHOBAHHIO, CEYCHHE 1I1apa,
IUIOCKOCTh, Kacarolascs chepsl, MIINHIPA, KOHYCa; yMEHUE
CTPOUTH CEUYCHHE MHOTOTPaHHHKA, H300pakaTh MHOTOTPaHHUKH,
(Guryphl ¥ TOBEPXHOCTH BpAILIEHUS, UX CEYCHUs, B TOM YHCIIE C
IOMOIIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHNUE IPUMEHSATH CBOMCTBA
TreOMETPUUECKUX (PUTYp, CAMOCTOSATENEHO (POPMYITUPOBATH
oTnpeeNeHus] U3y4aeMbIX (GUTYp, BELABUTATh TUIIOTE3bI O
CBOMCTBAxX M MPU3HAKAX T€OMETpUUYECKUX (PUTyp, 000CHOBHIBATH
WM OMPOBEPraTh MX; YMEHHE MPOBOJAUTH KJIaCCU(DUKAIIUIO
¢buryp no pa3nuYHBIM IPU3HAKAM, BBIIIOJIHATH HEOOXOIUMbBIE
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMMU: IIOMIAAb (PUTYPHI,
00beM (purypsl, BeTUUYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
IJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEXKIY
TUIOCKOCTSIMH, IJI0IIAAb chepbl, MIIO0IIa b TOBEPXHOCTH
MMPaMHUJIbI, IPU3MBI, KOHYCa, IIMIIHHPA, 00BeM Ky0a,
MPSIMOYTOJIBHOTO MapasuieieNnuIeia, TupaMuabl, TPU3MBI,
UUIMHpPA, KOHYCA, 111apa; YMEHUE HaXOUTh OTHOILLIEHUE
00BEMOB MOAOOHBIX QUTYD;

- YMETb CBOOOTHO ONEPUPOBATH MOHITUSIMU: JIBUKEHUE,

Hapannem)HHﬁ MNEPEHOC, CUMMETPUA Ha IIJIOCKOCTU U B
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MPOCTPAHCTBE, IIOBOPOT, Mpeodpa3oBaHue 1mo100us, mog00HbIe
(buUrypbl; yMEHUE paclio3HaBaTh PaBHBIC U TIOJ0OHBIC (PUTYPEI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; yMEHHE
MCTIONIb30BAaTh FEOMETPUYECKUE OTHOIICHHUS, HAXOIUTh
reOMETPUYECKUE BEJIMYMHBI (JUIMHA, YTOJI, IUI0IIAAb, 00BEM)
IPU PEIICHNH 3a]1a4d U3 IPYTUX Y4eOHBIX MPEIMETOB U U3
pEabHOM )KU3HH;

- YMETh CBOOOTHO OIIEPHPOBATH MOHSATHIMHU:
IPSMOYTOJIbHAS CUCTEMa KOOPJIMHAT, BEKTOP, KOOPIHHATHI
TOYKH, KOOPJJMHATHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEICHNUE
BEKTOpPa Ha YMCIIO, Pa3I0KEHHE BEKTOPa M0 0a3ucy, CKaIsIpHOE
IPOU3BE/ICHUE, BEKTOPHOE TIPOU3BEICHUE, YTOJI MEKIY
BEKTOPaMH; YMEHHE UCIIOJIb30BATh BEKTOPHBIM U KOOPAWHATHBIN
METO/ JUTS PEIICHHs TeOMETPUYECKUX 33/1a4 U 3a]a4 IPYTuxX
y4eOHBIX IPEAMETOB; ONEPHPOBATH MOHATHIMU: MaTpUIla 2X2 U
3x3, onpenenuTenb MaTPUIlbl, TEOMETPUUECKUI CMBICIT
OIPEICITUTEIS;

-yMETh MOJICIIUPOBATh PealIbHbIC CUTYAIIUHU Ha SI3bIKE
MaTeMaTHKH; COCTABIISAThH BRIPAKEHHS, YPABHCHHUSI, HEPABEHCTBA
¥ MX CHCTEMBI 110 YCIOBHIO 3a/1auH, UCCIIEI0BATh TOCTPOCHHBIE
MOJIEJIH C MCIIOJIb30BAaHHUEM amiapara aireopsl,
WMHTEPIIPETUPOBATH MMOJYYCHHBIN PE3yNbTaT; CTPOUTH
MaTeMaTH4eCKUe MOJIENTU C TIOMOIIBIO0 T€OMETPUUECKHUX TTOHSTHH
Y BEJIMYHH, PEIaTh CBI3aHHbBIC C HUMH MPAKTHUYCCKUE 3a/1a4H;
COCTaBJISITh BEPOSATHOCTHYIO MOJICITb U HHTEPIIPETHPOBATh
MOJYYEHHBIH Pe3yJIbTaT; peliaTh MPUKIATHBIC 3a1a49K

cpeacrBaMu MaTEMATUICCKOI'0 aHaJin3a, B
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TOM YHCJIC COITHATHbHO-KOHOMUYECKOTO U (PHU3NYECKOTO
XapakTepa;
- YMEHHE BBIOUPATh MOXOSIINNA METO/ IJIs1 PEIICHUS 3aa4H,

IIOHKMMAaHHE 3HAYMMOCTHU MAaTEMATHUKH B U3YYCHHUU ITPUPOJHBIX 1

OOIIIECTBEHHBIX MPOIIECCOB U SIBJICHUHN; YMEHHE PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MATEMATUKHU B HCKYCCTBE, YMEHHUE
IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON
MHUPOBOM MaTeMaTU4eCKON HayK1

n
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2. CTpykKTypa M cojep:KkaHHe 00111e00pa30BaTeIbHOM TUCUUIIAHBI

2.1. O0beM JUCHUILINHBI U BHbI Y4eOHOH padoThl

Bua yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340
B T.Y.

OcHOBHOe co/iep:KaHue 274
B T. U..

TEOpEeTUIEeCKoe 00ydeHne 216
MPaAKTUYECKHUE 3aHATHS 58
[IpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (Codep:KaHue

MPUKJIATHOT0 MOIYJIA) o6
B T. U.:

TEOpEeTUIECKoe 00yueHune 4
[IPAKTUYECKHUE 3aHSITUS 52
Koncyabranus 2
IIpome:xxyTounasi arrecranus (1uddepeHunpoBaHHblii 3a4eT - 1 cemecTp) 2
[Ipome:xxyTouHasi aTTecTanus (3K3aMeH - 2 cemecTp) 6
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2.2. TemaTuyecKkuii IJIaH U coiep KaHMe TN CIUTIIHHBI

Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M PO(eccCuoHATIBLHO-
HaunmeHoBaHue pa3/iesioB U . O0bem dopmupyemMbie
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE H NPAKTUYECKH e 3aHATHUS, IPUKJIATHOMI
TeM 4yacosB KOMIIeTeHIIHH
MOYJIb (IPH HAJTHYHU)
1 2 3 4
OcHOBHOeE coJep/kaHue
Pasjen 1. [loBTopeHue 18
Kypca MaTeMAaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 CozeprkaHue yaeOHOro MaTepHana
e u 3a1a4¥  [ba3oBble 3HAHUS M YMEHHS 110 MaTeMaTUKE B MPOPECCUOHAIBHOMN U B IOBCEAHEBHOU
MaTEMaTHKH TP OCBOCHUH  |1eATEILHOCTH.
CHCTHAIBHOCTH KoMOMHUpOBaHHOE 3aHsTHE 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Hucia i BBIYUCICHHSI. JleficTBYS HaJl TTOJIOKUTEIHHBIMHA M OTPHUIIATSIIbHBIMUA YUCIIAMH, OOBIKHOBEHHBIMHU U
Boipaxxenus M | ecaTHHEIME POGAMHL. OK-01, OK-02,
npeobpasosanus JleiicTBUsI cO cTeneHsIMU, GOPMYIIbI COKPAIIEHHOTO YMHOKEHHSI. OK-03, OK-04,
KoMOMHNpOBaHHOE 3aHSATHE 2 OK-05, OK-06,
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlep:KaHMe (Coep:KaHue TPHKJIAJTHOTO OK-07
[ comMeTpHst Ha IIIOCKOCTH  |vojryist) [K 2.4, TIK 11.1,
Bubl mockux GUTyp U UX IIIOMAIb. K 11.2
[IpakTHKO-OPHEHTHUPOBAHHBIE 33]]a4l B Kypce T€OMETPUH Ha TNIOCKOCTH 2
[IpakTHueckoe 3aHsATHE
1. PemeHne npakTUKO-OPMEHTHPOBAHHBIX 3aJa4 B Kypce TEOMETPUU Ha
TUTOCKOCTH
Tema 1.4 CozeprkaHue yaeOHOro MaTepHana
[IpOLEHTHBIE BHIMUCIEHAA  |[TnocThie NPOLEHTHI, Pa3sHblE CIIOCOBE! HX BHIYUCITEHHS. CIIOKHDBIE IPOLEHTH ”
[IpakTHyeckoe 3aHsATHE
1. Pemenue 3a1a4 ¢ NpOCTHIMM U CIOKHBIMHU ITPOLICHTaAMU
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Tema 1.5
YpaBHEHUS U HEPABEHCTBA

Copepxanne yaeOHOTo MaTepuana

JluHeiiHbIe, KBaJpaTHBIC, IPOOHO-TMHEHHBIC ypaBHEHUS M HEPABEHCTBA

[IpakTudeckoe 3aHATHe 2
1. Pemenue nMHEHHBIX, KBAJAPATHBIX, JIPOOHO-TUHEHHBIX YpaBHEHUH U
HEPaBEHCTB
Tema 1.6 Coneprkanue yaeOHOro MaTepuana
Cucremsbl ypaBHEHUHN U CriocoObl perieHusi CUCTeM JUHEHHBIX ypaBHeHuM. [lonstus: marpuna 2x2 u 3x3,
HEPAaBEHCTB onpenenutenb wmarpuubl. Merong I'aycca. CucTeMbl HEIMHEHWHBIX ypaBHEHUM. 6
CucreMbl HEPaBEHCTB
KomOnHUpOBaHHOE 3aHATHE
Tema 1.7 ConepkaHue yueOHOTo MaTepHuana
BX01HOH KOHTPOIIb Boruucienuss u mpeoOpa3oBaHusi. YpaBHEHHMsT M HeEpaBeHCTBA. [eomeTpus Ha )
MI0CKOCTH
[TpoBepounas paboTa
Pasnen 2 [Ipavble u 20
MJIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Conepsxanne yaebHOro MaTepuana
OcHOBHBIE nouatus [[Ipenmer crepeomerpur. OCHOBHBIE TOHATUS (TOYKa, WpsiMasi, IUIOCKOCTD,
CTCpEOMETPHH. mpocTtpancTBo).  OCHOBHBIE — akCMOMBI  cTepeoMeTpun.  llepecekaromuecs, )
Pacrioyio)keHue NIpsAMBIX U [apajulelbHble U CKpeluBaroiquecs  mpsMbele.  [IpusHak ¥ CBOICTBO 2 OK-01, OK-02,
[1JIOCKOCTEN CKpEIMBAIOINXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI. OK-03, OK-04,
OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 2.2. CozeprkaHue yaeOHOro MaTepHana K 2.4. IK 11.1
[TapasienbHOCTh MPSIMBIX,  |[[lapamienbHble npsmas W miuockocTs. Onpenenenue. Ilpusmak. Csoifcta (¢ HIE 112 o
MPSIMOY U TIIOCKOCTH, nokazatenbeTBoM). [lapamnensabie iockocT. Onpenenenue. [Ipusnak. CBoiicTBa (¢
[JI0CKOCTEM noka3aTeNbeTBOM). TeTpadap u ero sieMmeHThl. [lapannenenumnes U ero >JIEMEHTHI. 6

CBoiicTBa MPOTUBOMNOJIOXKHBIX TpaHell U AuaroHaneil napamuienenumnena. [locrpoenue
ceueHni. Pemmenue 3agay.

KomOuHMpoBaHHOE 3aHATHE

Coneprxkanne y4eOHOro MaTepuasia
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Tema 2.3.
[lepnieHIUKYISIPHOCTD
MPSIMBIX, IPSIMOKN U
[UIOCKOCTH, IIJIOCKOCTEH

[lepnennukynapHeie mnpsMble. [lapamnensHble mpsiMble, NEPIECHIUKYIAPHBIE K
[10CKOCTH. 1IpHU3HaK NeprneHauKyIIpHOCTH MPSIMON M INIOCKOCTH. [0Ka3aTenbCTBo.
[lepnenpukynsap u  HakinoHHas. llepnenaukynsapueie 1uiockoctd. [Ipm3nHak
[IEPIECHIUKYISIPHOCTH IJIOCKOCTEN. [JoKa3aTenbeTBo.

PaccTosiHus B IPOCTpaHCTBE

KoMOnHIpOBAaHHOE 3aHATHE 2
Tema 2.4. Coneprxkanue y4eOHOT0o MaTepuasa
Teopema 0 Tpex >
epIeHIHKYIPaX TeopemMa o0 Tpex mnepneHaukyisapax. [lokasarenbcTBo. Yroa Mexay IpsaMOM U 4
[JIOCKOCTBIO. YTOJI MEXAY IIOCKOCTSIMHU
KoMOmHIpOBAaHHOE 3aHATHE
Tema 2.5. I[IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COep:KaHue (Comep:KaHMe NMPUKJIATHOIO
[lapamiensHele, MOIYJIs1)
[EepIEHIUKYIISIPHBIE, AKCHOMBI ~ crepeomeTpud. llepneHAMKYISIpHOCT,  NPAMOM U IUIOCKOCTH,
CKPEILMBAIOIIMECS NPSAMBIE  [MapauIeIbHOCTh JIBYX MIPSIMBIX, NEePHEHANKYISIPHBIX IUIOCKOCTH,
[EePIEHIUKYJIIPHOCTD MJI0CKOCTEMN
[IpakTHueckoe 3aHsATHE 4
1. Pemenue 3aja4 Ha IPUMEHEHHE aKCUOM CTEPEOMETPHH.
2. Pemienue 3a/1a4 Ha TPUMEHEHUE NMPU3HAKOB MEPIEHAUKYISIPHOCTH TPSIMOU U
IJIOCKOCTH, MapajyIeIbHOCTH ABYX HPSMBIX, EPIEHAUKYISIPHOCTH NPSIMOM U
IJIOCKOCTH, MEPHEHIUKYIISIPHOCTH IJI0CKOCTEHN
Tema 2.6. Cozeprkanue yaeOHOro MaTepHana
Pemienue 3amad. Ilpsamble uPacmonoskeHHe MPSMBIX U IUIOCKOCTEH B TpOCTpaHCTBE. [lepHeHIUKYISIPHOCTh U
[JIOCKOCTH B IIPOCTPAHCTBE  [MapauUIEIbHOCTD MPSIMBIX U MI0cKocTel. CKpelnBaronuecs npsMbie
[Tposepounas pabora 2
Paznen 3. Koopaunarbl u 16 OK-01, OK-02,
BEKTOPbI OK-03, OK-04,
Tema 3.1 CozeprkaHue yaeOHOTo MaTepHana OK-05, OK-06,
JlekapTOBbI KOOPAWHATHI  B|/[ekapTOBBI KOOPIMHATHI B TpOcTpaHcTBe. [IpocTeiimue 3a1a4u B KOOpAUHATAX. OK-07
mpocTpaHcTBe. PaccrosiHue PaccrosiHne MeXy 1ByMsI TOYKaMH, KOOPJAHHATHI CEPEIUHBI OTPE3KA 4 IIK2.4,1IK 11.1,
MEXKIY ABYMsI TOUKAMHU. K 11.2

KomOuHMpoBaHHOE 3aHATHE
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Koopaunatsl cepeiuHbl
OTpe3Ka

Tema 3.2

BekTopbl B TpOCTpaHCTBE.
YT0J1 MEXIy BEKTOPaMH.
CkansipHOE ITPOM3BEICHUE

Coneprkanue y4eOHOro MaTepuaia

BeKTOpBI B IMPOCTPAHCTBC. CrnoxeHne U BEIYUTAHUE BCKTOPOB. YMHOXEHNE BCKTOpa

Ha  YHCJIO. KOMHHaHapHBIe BCKTOPEIL. IMPONU3BCACHUC

Paznoxenne BCEKTOpa IO TPEM HEKOMIJIAHAPHBIM BEKTOpPAM. KOOpI[I/IHaTI)I BCKTOpA,

CkanspHoe BEKTOPOB.

BEKTOPOB CKaJIIPHOE MPOU3BEJCHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY BEKTOPAMH, Yol 6
MEXTy IPSMOH U IIOCKOCTBIO, YTOJI MEX]y TUIOCKOCTSIMH. Y paBHEHHUE TUIOCKOCTH. [
€OMETPUYECKUI CMBICI ONIpEAETUTENs 2X2
KoMOmHMpOBAaHHOE 3aHATHE

Tema 3.3 I[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAep:KaHMe (CoaepkaHMe NMPUKJIATHOIO

[ [pakTHKOOPUEHTHUPOBAHHBIC MOIYJIfA)

337141 Ha  KOOPJMHATHOM KoopauHaTHas IIOCKOCTh. BhIuKclieHHe paccTOSHMI 1 IIomaiei Ha IIIOCKOCTH.

[LIOCKOCTH KosmyecTBEHHBIE pacyeThbl 4
[IpakTHueckoe 3aHsATHE

1. Pemienue 3ama4 Ha KOOPAMHATHOW IIOCKOCTU. BbruncieHue paccTOSHUM U
IoImazei Ha miaockocTu. KomnuecTBeHHbIE pacyeThl

Tema 3.4 Coneprxanne y4eOHOro MaTepuasa

Penrenne 3a1a4. |JlekapTOBbI KOOPAMHATHI B TpOCTpaHCTBE. BekTopsl B mpoctpaHcTBe. CloXeHHEe U

KOOpIMHATEI H BEKTOPEI BBEIUNTAHWE BEKTOPOB. YMHOXEHHE BeKTOpa Ha 4mcio. KoMIiaHapHble BEKTOPHI.
CkansipHoe  TNpPOU3BEJCHHME  BEKTOpOB.  Pa3nokeHue  BekTOopa 1O  TpeM
HEKOMITJIaHapHBIM BekTopaM. Ilpocreiimue 3amaun B koopaumHaTtax. KoopauHatbl
BEKTOpA, PACCTOSHUE MEXIY TOUYKAMU, KOOPAMHATHI CEpPEeIMHBl OTpEe3Ka, CKaJSIPHOE
[IPOM3BEJCHNE BEKTOPOB B KOOpAMHATAaX, YroJl MEXAY BEKTOpPaMH, yrojl Mexay
MPSIMOI M TUTOCKOCTBIO, YTOJI MEXKTY TUIOCKOCTSIMHU
[Tposepounas pabora 2

Pa3nes 4. OcHOBBI 40

TpuroHomerpuu. T
PUIOHOMETpPHYECKHUE
GyHxunn

Tema 4.1

Conep:xanue yueOHOT0 MaTepuana

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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TpuroHomMeTpuiecKue
(yHKIIUN TPOU3BOJILHOTO
yria, yucna. Paguannas u
rpajycHas Mepa yria

Panuannas Mepa yrna. IIoBopoT Touku BOKpyr Hauyana koopauHar. OmnpexneneHue
CHHYCa, KOCHHYCA, TAaHI'€HCAa M KOTaHIeHCAa. 3HAKH CHHYCa, KOCHHYCa, TaHI€HCA U
KOTaHI'€HCa 110 YETBEPTSIM. 3aBUCUMOCTh MEKY CUHYCOM, KOCUHYCOM, TAH€HCOM U
KOTaHIT€HCOM OJHOT'O U TOrO K€ yIJia

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 4.2

OcHOBHBIE
TPUTOHOMETPUYECKHE
TO>KJIECTBA.

DopMyIIbl IPUBEACHUS

Coneprkanue y4eOHOro MaTepuaia

Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YIJIOB a U
- a. DopMyJibl IPUBEICHUS

KoMOMHMpPOBAaHHOE 3aHSATHE

Tema 4.3

CuHyC, KOCUHYC, TAHT€HC
CYMMBI U pa3HOCTH JIBYX
YIJIOB

Cunyc u KOCHHYC
NBOMHOTO yria. @opmyJibl
[TOJIOBUHHOTO yTja

Coneprxkanue y4eOHOro Marepuasia

Cymma u pa3HocTh cuHycoB. CymMma M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yria. ®opMmynbsl  nojoBuHHOro yria. [IpeoOpa3zoBaHMs ~ CyMMBI
TPUTOHOMETPUUYECKUX (YHKIMH B TPOU3BEICHHE U IPOU3BEIACHHUS B CYMMY.
Bblpa)keHHe  TPUTOHOMETPUYECKUX (YHKUMH dYepe3 TAaHIeHC I1O0JIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BhIPAKEHHH

KomOuHMpoBaHHOE 3aHATHE

Coneprxanne y4eOHOro MaTepuasa

Tema 4.4 > U—— "
Dyicmm, uX CROHCTBA. OO6nacte onpezeneHUss 1 MHOXECTBO 3HadeHUH (yHkiui. YETHOCTH, HEUYETHOCTD,
CHoCOGL samapms  [MEPUOIMYHOCTD ¢ynkuuit. CriocoOsl 3a1anus GyHKIUH

byHKIUH KoMOnHIpOBaHHOE 3aHATHE

Tema 4.5 Conepxanue yae6HOr0 MaTepuana

TpuroHomeTpuyeckue OO6macTh oOmpefeNeHusT U MHOXXECTBO 3HAYEHUN TPUTOHOMETPUUECKHX (PYHKITUH.

(byHKLINHU, UX CBOMCTBA U
rpaduxu

UETHOCTH, HEYETHOCTD, NEPUOAMYHOCTD TPUTOHOMETpHUECKUX (QyHKIMH. CBOWCTBA U
rpaduky QyHKIMHA y = cos X, y=sin X, y =tg X, y = dg x.

KoMOnHIpoBaHHOE 3aHSTHE.

Tema 4.6
[IpeoOpa3oBanue rpadukoB
TPUTOHOMETPHYECKUX

b yHKIMIA

Conepikanrie ya4eOHOro MaTepuana

Cxartue 1 pacTshkeHHue Tpa@uKoB TPUTOHOMETPUYECKUX (YHKIIUH.
[Ipeobpa3oBanue rpa)uKOB TPUTOHOMETPUUECKUX PYHKIIMHA

HpaKTI/I‘-ICCKOC 3aHATUC

1. I[Ipeobpa3zoBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMH

IIK2.4,1IK 11.1,
IIK 11.2
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Tema 4.7

Onucanue
[IPOU3BOJICTBEHHBIX
[TPOLIECCOB C MTOMOIIBIO
rpadukoB GyHKIMI

[IpodeccnonaibHO-OPHEHTHPOBAHHOE COJePKaHUeE (COepPKAHNE MPUKIATHOTO
MOLYJIs1)

lcnionb30BaHKEe CBOMCTB TPUTOHOMETPUUECKHUX (YHKIIMHI B MPOPECCUOHANTBHBIX
3ajayax

[IpakTuueckoe 3aHaTHe
1. Pemenue npodeccroHalbHBIX 33]]a4 Ha UCIIOJIb30BAaHUE CBOWCTB
TPUTOHOMETPUYECKHUX (QYHKIIUIT

Tema 4.8 Conepsxanne yuebHOro MaTepuana
OOpaTHbIe OO6parHbie TpuroHomeTpuueckue GyHKIuu. x cBoiicTBa U rpaduku
TPUTOHOMETPUICCKHE
KoMOMHMpPOBAaHHOE 3aHATHE
byHKIIUU
Tema 4.9 Conepxanue yae6HOro MaTepuana
TpUrOHOMETPUUECKHE YpaBHEHHE COs X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, dg x = a. Pemenue

YPaBHCHHA U HCPABCHCTBA

TPUTOHOMETPUYECKHUX YPaBHEHUN OCHOBHBIX THUIIOB: IpocTeime
TPUTOHOMETPUYECKNE YPABHEHUS, CBOISIIMECS K KBaJPATHBIM, pEeIIaeMbIe
Pa3I0KEHUEM Ha MHOXKHUTEIH, ONHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUIECKNE HEPAaBEHCTBA

KoMOnHNpOBaHHOE 3aHSTHE.

Tema 4.10 Copep:xaHue yueOHOro MaTepuana

Cucremsl CrcTeMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN

TPUTOHOMETPHUYECKUX KoMOnHupOBaHHOE 3aHATHE

YpaBHEHUI

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Perienue 3a1a4. OCHOBBI [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpa)KEHUH. Permenne
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB B TOM YHCJIE C UCIIOIb30BaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

(pyHKIMHM [IpoBepounas pabora

Pasnea S.

KoMmmiiekcHbIe YucIa

Tema 5.1

Conep:xanue yueOHOT0 MaTepuana

OK-01, OK-02,
OK-03, OK-04,
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KoMIUIEKCHBIE YHCIIA

IloHsaTHE KOMILJIEKCHOIO YHCIIA. COHpﬂ)I(GHHBIC KOMIUJICKCHBIC YHCJIa, MOAYJbL H

OK-05, OK-06, OK-

ApryMEHT  KOMIUIEKCHOro yucia. @dopMa 3anuMcu  KOMIUIEKCHOTO — YHCIIA 4 07 IIK 2.4, IIK
(reomeTpuYeckas, TpPUTOHOMETpHUYecKas, anreOpamdeckas). ApupMeTHuecKue 11.1, IIK 11.2
NEHCTBHS ¢ KOMIUICKCHBIMM YHCIIaMU
KoMOMHMPOBAaHHOE 3aHATHE
Tema 5.2 Cognep:xanue yueOHOro MaTepuana
[ IprMeneHre KOMILIEKCHBIX |BBIMOJHEHHE PACUETOB C IMOMOIIBI0 KOMILICKCHBIX Yncell. [IpuMepsl HCITOIb30BaHus
qHCeIT KOMIUICKCHBIX YHCE 4
[IpakTH4eckoe 3aHATHE
1. Apudmerndeckue JICHCTBUS  HaJ  KOMIUIGKCHBIMH  YHCIAMHU B
anreOpanveckoit popme. ITpruMepsl UCIIOIB30BAHMS KOMILUICKCHBIX YHCE
2. Apudmernyeckue JEHCTBHUS  HAJ  KOMIUIGKCHBIMH  YHCIIAMHU B
TpuroHomerpuueckoi (Gopme. I[IpumMepbl HCHOIB30BAHUS KOMILICKCHBIX
qHuCel
Pasnen 6. [IpousBoanas 40
pyHkuum, ee
NpuMeHeHue
Tema 6.1 Cozeprkanue yaeOHOro MaTepHana
[loHsITHE TPOU3BOTHON. OrnpeenieHne 4YUCIOBOM TMOCIIENIOBATEILHOCTH U CIOCOObI ee 3amaHus. CBOMCTBa
Dopmysibl 1 ipaBuia UICIOBBIX IOCJIE0BaTeNnbHOCTeH. Omnpeenenne Ipeaena MOCIEN0BATENLHOCTH. OK-01, OK-02,
b heperimposani Brruncnenue npeaenos nocienoarensHoctel. [Ipenen dyHKImu Ha 6ECKOHEYHOCTH. OK-03, OK-04,
[lpenen ¢yukuuu B Touke. Ilpupamenue aprymenta. Ilpupamienue ¢yHKIMH. 2 OK-05, OK-06,
3ajgaun, NPUBOAAIIME K TMOHATUIO NPOU3BOAHOW. OrmpeneneHre MNpOU3BOIHOM. OK-07
AJICOPUTM OTBICKaHHSI TPOU3BOTHOU I[IK24,IIK 11.1,
KoMOnHUpOBaHHOE 3aHsATHE MK 11.2
Tema 6.2 CozeprkaHue yaeOHOr0o MaTepHana
[IpounsBotHbIe CYMMBL,  |[@opmynsl auddepennmpoBanus. [Ipasuna nuddepeHupoBaHms 6
Pa3HOCTH MPOU3BEACHUS, KoMOmHMpOBaHHOE 3aHATHE
JaCTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuasa
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[Ipou3BoHBIE
TPUTOHOMETPUUECKHUX
¢bynkuuii. [IponsBoanas
CIIO’KHOW (DYHKIIMU

Onpenenenue cnoxxHoi ¢pyHKkuuu. [Ipon3BoHAS TPUTOHOMETPUIECKUX (PYHKITUI.
[Ipon3BoHAs CIIOKHON (QYHKIIUH

KoMOMHMpPOBAaHHOE 3aHSATHE

Tema 6.4

[lonsaTue 0
HETPEPBIBHOCTH (PYHKITUH.
MeTo1 MHTEpBaJIOB

Coneprxkanue y4eOHOro MaTepuania

[Tonsitue HenpepbiBHON (pyHKIMU. CBOWCTBA HEMPEePhIBHOW (QyHKIUU. CBA3h MEXITY
HEMPEPHIBHOCTHIO U AUPPEPEHINPYEMOCTHIO (PYHKIIMU B TOUKE. AJITOPUTM PELICHUS
HEPaBEHCTB METO/I0M MHTEPBAJIOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.5 Copep:xanue yueOHOro MaTepuana
' comerpuyeckuii H CeomeTpudecKuil CMBICI MPOW3BOAHON (yHKIMH - yrIoBOH KkodhdummeHT
buznyeckuii CMBICTT o o
. KacaTelpbHOW K TpaduKy (YHKIUU B TOYKE. YpPaBHEHHUE KacaTelbHOW K TpaduKy|
[TPOM3BOTHOM .
(GyHKIIUU. AJTOPUTM COCTABJICHUS YPaBHEHHS KacaTelbHOW K TpaduKy (QyHKIIHH
y=f(x)
KoMOMHIpOBAaHHOE 3aHATHE
Tema 6.6 Cozepxanue yueGHOro MaTepuana
Duznyeckuii CMbICH  |Du3nveckuii (MEXaHMUYECKUH) CMBICT TPOU3BOJHON - MTHOBEHHas CKOpPOCTh B
[IPOM3BOIHON B [MOMEHT BpemeHH t: v = S' (t)

mpodeccnoHaNbHBIX 3a7a4ax

[IpakTHueckoe 3aHsATHE
1. Pemenne 3aa4 Ha MPUIIOKEHKE TTPOU3BOHOM B (PU3HKE.

Tema 6.7
MOHOTOHHOCTb (DYHKIIHH.
Touknu sxcTpemyma

Coneprxanne y4eOHOro Matepuana

Bospacranne u yObiBaHuWE (QYHKIIMH, COOTBETCTBUE BO3pACTaHUs M YOBIBAHMS
¢GyHKIMKM 3HAaKy [pou3BoAHOW. [loHATHE TPOM3BOAHON BBICIIErO MOpPsIKa,
COOTBETCTBHE 3HAKa BTOPOW MPOM3BOJHON BBINYKJIOCTH (BOTHYTOCTH) (YHKLUHU HA
oTpe3ke. 3agayd Ha MaKCUMyM M MHUHUMYM. [loHsATHE acMMOTOTHI, CHOCOOBI HX
orpesiesieHusl. AJTOPUTM HCCIIEAOBaHUS (DYHKIIMM M TOCTpOEHUs ee rpaduka c
[MOMOLIBIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS

KomOuHMpOBaHHOE 3aHATHE

Tema 6.8

Conep:xanue yueOHOT0 MaTepuana

HccrnegoBanue (I)yHKI_[I/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHHUC Fpa(bI/IKOB.
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ViccnenoBanre ¢yHkuuii 1KoMOMHHpOBaHHOE 3aHATHE 4
MOCTPOCHHE TPaPHUKOB
Tema 6.9 HauGonbiiee uCopepxanne yuebHOro MaTepuaa
HauMEHbBIIIEee 3HayeHusA|HaxoxneHne HauOOJIBIIETO M HAUMEHbBIIEro 3HAaYeHHH (QYHKUIUN, MOCTpOEHUE
byHKIIUN rpadKOB MHOTOWJIECHOB C MCIIOJIb30BAHUEM alllapaTta MaTeMaTUYECKOro aHaIu3a 2
KoMOnHIpOBAaHHOE 3aHATHE
Tema 6.10 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE cojlep:kaHue (copep:KaHHe NMPHKJIATHOIO
Haxo/1eHre onTUMaIbHOTO [MOIYJIs)
pe3yibTaTa ¢ IIOMOLIbIO Haumenbiiee n Hanbosbiee 3Ha4eHne QYHKINN 6
[IPOU3BOIHOM B [IpakTHUveckoe 3aHATHE
[IPAKTUYCCKUX 3a4a49ax 1. Pemenne 3amad Ha HAXOXKJICHHE HAWMEHBIIETO W HAWMOOJBIIEr0 3HAYECHUE
(GYHKIIUY Ha 3a/1aHHOM MHTEpBaJIe
2. PemieHume mpakTUYECKMX 3a7ad Ha TNPUIOKEHUE MPOUZBOIHOM IS
HAaXOXJCHUS HAMMEHbBIIEr0 M HauOOJbIIero 3HaueHHe QYHKIUH HA
3aJlaHHOM MHTEpBaJie
Tema 6.11 Coneprkanue yueOHOro MaTepuaia
Pemenue 3amau. |[Dopmynel u npaBuna auddepennmpoBanus. MccnenmoBanue QyHKIUNA ¢ MOMOIIBIO
[TpousBomHas QyHKIUK, eelpou3BogHON. Hanbonbliee n HauMeHbllee 3HaUeHHs PyHKIMH 2
[IPUMCHCHHUC [IpoBepounas pabora
ITpomexyTounas arrecranus (JInddepenunpoBannblii 3a4eT) 2
Pa3nea 7. 44
MHOrOrpaHHUKH M TeJa
Spamerm OK-01, OK-02,
Tema 7.1 Conepxanue yae6HOro MaTepuana OK-03. OK-04
Bepmunsl, pebpa, rpanu[lonsTue MHOrorpaHHuKa. Ero aieMeHTHI: BepIIWHBI, peOpa, rpaHu. JluaroHas. ’ ’
MHOTOTpaHHHUKA Ceuenuie. BeimyKkiible 1 HEBBITTYKIIbIE MHOTOTPaHHUKH OK_%SI;%I;_OG'
KoMOnH1poBaHHOE 3aHATHE 2 MK 2.4, TIK 11.1,
Tema 7.2 Cogeprkanue yueOHOro MaTteprana K 11.2
[Ipu3sma, €¢ [[lonstue mpusmbl. Ee ocHOoBaHus u OOKOBBbIe TpaHu. Bricota mpusmebl. [Ipsmas u '
COCTABJIAIOIINE, CCUCHUC. oy nonnas mpusMa. [IpasunbHas npusma. Ee ceuenne
KoMOnHIpOBaHHOE 3aHATHE 2
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[Ipamass u  mpaBUIIbHAs
[1PU3MBI
Tema 7.3 Cognep:xanue yueOHOro MaTepuana
[lapanenenunen, Ky0. [Tapanienenurmesn, CBOMCTBA IPSAMOYTOJBHOTO Mapauienenumnena, kyo. Ceuenne Kyoa,
Ceuenne kyba, rapasuiesenunea
rapajuiesienunena
KoMOnHIpOBAaHHOE 3aHATHE
Tema 7.4 Copep:xanue yueOHOro MaTepuana
[Iupamuna, ee |[Ilupamuna u ee anemenTsl. Ceuenne nupamubl. [IpaBunbHas nupamuaa. YceueHHas
COCTaBJISIOLINE, CCUCHHUE.[MUPAMHUIA
[IpaBuibHas nupamMuia. KoMOMHUPOBAaHHOE 3aHSATHE
Y cedeHHas mupaMua
Tema 7.5 Copnepxanue yueOHOro MaTepuana
bokoBast u noyiHas  ([1momaas 60KOBOW M MOJHOW MOBEPXHOCTU IPU3MBI, TUPAMUJIbI
[IOBEPXHOCTh npu3Mbl, |KOMOMHHUPOBaHHOE 3aHATHE
[MUPaAMUIBI
Tema 7.6 Coneprxkanue y4eOHOro Marepuasia
Cummerpus B Ky6e, CuMMeTpHsi OTHOCUTENBHO TOUKH, IPSIMOH, minockoctu. CummeTpus B Kyoe,
napajuieNienumnese, napajuiesienunesie, npusme, nupamuie

IPpU3MC, ITUPAMUIC

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.7

[Ipumepsl  cummeTpuil

B|

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEPKaAHUE (COAepKaHUe TPUKJIATHOTO
MO/1YJIA)

npodeccun CumMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTHueckoe 3aHsATHE

1. Pemenuie npakTuyeckux 3agad Ha IPUMEHEHNE CUMMETPUU B TIPUPOJIE,
apXUTEKType, TEXHUKE, B OBITY

Tema 7.8 Conepkanue yueOHOro MaTepuana
[IpaBHIbHEIE [ToHsATHE paBMIILHOTO MHOTOrpaHHUKa. CBOMCTBA NPaBUIIBHBIX MHOTOI'PaHHUKOB
MHOTOT'PaHHUKH, ux

[IpakTnueckoe 3aHATHE
CBOMCTBA

1. Pemenue 3aa4 Ha MHOT'OT'paHHUKH. HpI/IMCHeHI/Ie CBOICTB IMpaBUJIbHBIX

MHOT'OI'paHHUKOB
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Tema 7.9

Copep:xanne yaeOHOTo MaTepuana

[{unuap, ero |Lwmunap u ero snemeHTsl. CedeHne NMIMHPA (MapajuieIbHOE OCHOBAHUIO U OCH).
COCTABJISIFOLIHE. CeuennePa3zBepTka muimHapa
[IUITAHPA KoMOMHIpOBAaHHOE 3aHATHE
Tema 7.10 I[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lepKaHue (COMep:KaHue MPUKJIATHOTO
Konyc, €ro |MoayJisi)
COCTaBJISIONIHE. CeuenuneKonyc u ero anemeHTsl. CeueHne KoHyca (mapaiielbHOe OCHOBAaHHIO U IIPOXOJIAIIEe
KOHYCa yepes BEepIINHY), KOHWYeckue ceueHus. PazsepTka KoHyca

KomOnHUpOBaHHOE 3aHATHE
Tema 7.11 Coneprxanue ydeOHOro Marepuasia
YV ceqeHHEL KOHYC. Y ceuenHblil koHyc. Ero oOpa3syromas u Beicota. CeueHrne yCce4eHHOro KOHyca
Ceyenne YCEUCHHOIO KoMOnHIpOBaHHOE 3aHATHE
KOHYCa
Tema 7.12

[lap u chepa, ux ceuenus

Coneprxkanue y4eOHOro Marepuasia

[ap u chepa. Bzaumuoe pacnonoxenue chepsl u mockoctu. Ceuenue mapa, chepsl

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 7.13
[Tonsatue 00 00OBeMe Tela.
OTHOIIIEHNE 00BEMOB

MOIOOHBIX TE

Copep:xanue yueOHOTo MaTepuana

[Tonsatue 06 ooveme Tena. O6beM Kyda U MpsIMOYToJibHOTO Napaienenunena. Oosem
Mpu3Mbl U unHApa. OTHOIIEHHEe 00beMOB NOJOOHBIX Tel. [ eoMeTpudyeckuii cMbICT
orpenenuTens 3-ro nopska

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.14
O0BEMBL u TLIOIA N
[TOBEPXHOCTEN TN

Coneprxkanue y4eOHOro MaTepuania

O6bemMbl mupamMuabl U kKoHyca. O0bem mapa. [Tnomaau noBepxHocTelt Ten

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 7.15
KomOunanmm
MHOTOTPAaHHUKOB U TEJ
BpaICHUS

Copep:xanne yueOHOTo MaTepuana

KOM6I/IH8.I_II/II/I TCOMCTPHUICCKUX TCII

[IpakTHueckoe 3aHsATHE
1. Beruncnenue miomazei mnopepxHoctei 1 00beMOB KOMOMHUPOBAHHBIX TeJ

Tema 7.16

Coneprxkanne y4eOHOT0 MaTepuania
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[" eomeTpuyeckue
KOMOMHAIIMK Ha IPAKTHKE

lcnionp3oBaHne KOMOMHALMH MHOTOIPDAaHHMKOB W Tell BpPALICHHUS B IPAKTHKO-
OPUEHTUPOBAHHBIX 3aJa4ax

4
[IpakTH4eckoe 3aHATHE
1. Pemenne  mpakTUKO-OPUEHTHPOBAHHBIX 33/1a4 HA UCIIOJIL30BAHUE
KOMOHMHAIIMI MHOTOI'PAHHUKOB M TEJI BPAIIICHHS
Tema 7.17 Cognep:xanue yueOHOro MaTepuana
Perenue 3ala4. |O6beMbl U TIONIAIN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAIICHHUSI )
MHOrOrpaHHHKH | Teja [IpoBepouHas pabora
BpAaICHUS
Pasnean 8. 14
IlepBooOpa3nas pyHkuum,
ee
OK-01, OK-02,
NpUMeHeHHe
OK-03, OK-04,
Tema 8.1 CozeprkaHue yaeOHOro MaTepHuana
I 6 — OK-05, OK-06,
epBooOpasHas QyHKIuHY. 3ajaua O BOCCTAHOBJICHUM 3aKOHA JABHKCHHUS IO H3BECTHOM ckopocTH. [loHsitme OK-07
[1pasmia HaXOXACHUA |y yrerpupoBanus. O3HAKOMIICHHE C MOHSTHEM HHTErpana H IIepBOOOPAsHON s
epBOOOpPaA3HBIX . . K24, 1IK 11.1,
¢byukun y=f(x). Pemenne 3amad Ha CBA3b MEPBOOOpPA3HONW M €€ MPOU3BOIHOIM, 0K 11.2
BBIUMCIIEHHE TMepBOOOpa3sHOM i naHHOW ¢yHkumu. Tabmuna dopmyn ams ’
HaXO0XKJICHHS TIEPBOOOpa3HbIX. M3yueHune npaBuiia BEIYUCICHUS IEPBOOOPA3HOM
KomOuHMpoBaHHOE 3aHATHE 2
Tema 8.2 Cozeprkanue yaeOHOT0o MaTepHana
[Li1o1ma b KpHBOTHMHEHHOM 3a1aun, MPUBOMAIIAE K IOHATHIO OMNPEACICHHOT0 HHTErpaia - O BBIYHUCICHHU
fpanieitu. - - Dopmyna [UIOIIAX  KPUBOJMHEHHOW  Tpamenuw, O TMepeMelIeHud Touku. [loHsAThe
Hprotona - JletiOanma . . .
onpeaenéHHoro uHTerpayia. I' eoMerpudeckuii M (PU3HMUECKUNA CMBICI ONPEICICHHOTO
nHTerpana. @opmyna Hetorona— Jleitbnuia
KomOuHMpOBaHHOE 3aHATHE 2
Tema 8.3 Coneprxkanne y4eOHOro MaTepuasa
HeompeneneHHeIi Y MousTue HeonpeaeneHHOro MHTErpaja
OIIpEICIICHHBINA HHTETPAJIBI
KomOuHMpoBaHHOE 3aHATHE 2

Tema 8.4

Coneprxkanne y4eOHOro MaTepuasia

[" eomeTpruyeCcKuil CMBICI ONPEICICHHOTO HHTErpajia
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[lonsiTue 00 [KoMOMHHpOBAaHHOE 3aHATHE 2
OIpENICJICHHOM  WHTErpaie

KaK TJI0IL AU
KPUBOJIMHEWHOM Tpanenun
Tema 8.5 [IpodeccnonaibHO-OpHMEHTHPOBAHHOE COJepP:KaHUeE (CoepKaHUE TPUKJIATHOTO
OnpeneneHHblid HHTErpall B MOTYJI51)
PKUSHH ['eomeTpuyeckuii CMbICI OMpeIeIeHHOTO nHTerpaia. @opmyna Hetotona -
JleliOHuIIA.
Pemenue 3a1a4 Ha IPUMEHEHHE UHTETpaia Ui BIYUCICHUS GU3NYECKUX BETUYHH U 4
[J1011aeH

[IpakTHueckoe 3aHsATHE
1. Pemienue 3aa4 Ha MPUMEHEHUE UHTETpaja Uil BEIYUCICHHS (PU3HMUecKIX
BEJIMYUH U IUIOLIAIEH

Tema 8.6 Copep:xanue yueOHOro MaTepuana

Perienme 3a1ad. [[lepBooOpasznas ¢pyukiuu. [IpaBuna HaxoxaeHus nepBoodbpasueix. Ee npumenenue 2

[lepooOpasHas GpyHkuuH, eellpopepounas pabora

[MPUMEHEHHE

Pasznen 9. 18

CTeneHu U KOPHM.

CrenenHast pyHKIHsA

Tema 9.1 Conepxanue yaeOHOro MaTepuaa

Crenennas  Qynkuus, ee[[loustue KOPHS N-Oi CTEMEHH U3 JCHCTBUTEILHOTO Yrciaa. DyHKIUHU y = / X OK-01, OK-02,

CBOMCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0i CTENEHU OK-03, OK-04,
KoMOHHHPOBAHHOE 3aHSTHE 4 OK-05, OK-06,

Tema 9.2 Conepkanue yaeOHOro MaTepuaa OK-07

[IpeoOpasoBanue [IpeobOpazoBanme HpparmoOHATHHBIX BEIPAKCHUM 4 1K 2.4, IIK 11.1,

BBEIPAKEHUHI ¢ KOPHAMU n- oM [KOMOMHHPOBAaHHOE 3aHITHE NK 11.2

CTENEHU

Tema 9.3 Coneprkanue yueOHOro MaTepuaia

CRONHCTBA CTEHEHH C [ToHsiTHE CcTENEeHHU ¢ JTIO0BIM pallMoOHaIbHBIM ToKa3zaTeneM. CTeneHHble QYHKINT, UX

PALHOHATBHEIM MU |CBOMCTBA M rpaQuKu

48



eCTBUTEIHLHBIM KoMOMHIpOBaHHOE 3aHSATHE 2
MMOKa3aTeIsIMI
Tema 9.4 Cognep:xanue yueOHOro MaTepuana
Pemenune .
T PaBHOCUIIBHOCTh UppaIlMOHATBHBIX YPABHEHIHH 1 HEPABEHCTB. MeTobl UX pelIeHHUs.
y Permenrie nppannoHalbHBIX YPAaBHEHUH 1 HEPABESHCTB
YPABHCHIH 1 HCPABCHCTR KomMOnHUpOBaHHOE 3aHATHE 6
Tema 9.5 Conep:xanue yueOHOro MaTepuana
Crenenn u KOpPHH. |Omnpenenenue creneHHOW (QyHKOWH. VICONb30BaHWE €€ CBOWCTB NpPHU PEHICHUH
Crenennas Qpynkuus YpaBHEHUI U HEPABEHCTB 2
[TpoBepounas pabota
18
Paznen 10.
IlokasaTenbHast GyHKUUA
Tema 10.1 IlokasatenbHast  |Copepskanue ya4eOGHOTO MaTeprana
(dyHKIUS, €€ CBOMCTBA CreneHb C  TIPOM3BOJIBHBIM  JCHCTBHTEIBHBIM  MMOKaszareiaeMm. OmnpenencHue
MMOKa3aTeIbHOW (YHKIMH, €€ CBOWCTBA M rpaduk. 3HAKOMCTBO C NPUMEHECHUEM
okazareiabHOW (QyHKuMU. PemeHne mnoka3aTeslbHBIX YpPaBHEHMH (YHKIIMOHAIbHO-
rpadUueCcKUM METOJIOM
OK-01, OK-02,
KomOuHnpoBaHHOE 3aHATHE 4 OK-03, OK-04,
Tema 10.2 Conepsxanne yaebHOro MaTepuana OK-05. OK-06
Pemienue rnokasarenpHelx  [PereHne moka3aTeNnbHBIX ypaBHEHUH METOJOM YpaBHHBAHUS MOKa3aTeseil, MeToI0M OI’<-07 '
YPaBHEHHMH U HEPABEHCTB  [BBEJCHUS HOBOW MEpeMEHHOH, (PYHKIHMOHAIBHO-TpaduIecKuM MeTonoM. PerreHue K 2.4. TIK 11.1
A4, 1,
MMOKa3aTeIbHBIX HEPABEHCTB K 11.2
[TpakTH4ecKoe 3aHATHE 8
1. Pemenue mokazareiabHBIX YPaBHEHHI METOJIOM YpaBHUBAHUS MOKa3aTelNeH.
2. Pemenue TmoOKa3aTeNbHBIX  YpPaBHEHHWH  METOJOM  BBEICHHS  HOBOU
MePEeMEeHHON, PYHKIIMOHATBHO-TPadhUIECKIM METOIOM.
3. Pemenne nokazareabHBIX HEPABEHCTB
Tema 10.3 Conepskanne yuebHOro MaTepuana
CHCTeMBI [IOKa3aTeNbHBIX  [PemieHie CHCTEM ITOKA3aTeIbHBIX YpaBHEHHI
yPaBHEHUH KoMOnH1poBaHHOE 3aHATHE 4
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Tema 10.4 Cozepkanue yueOHOro MaTepuaia

Pemenne 3a11a4.  PenreHue Moka3aTelIbHBIX YPaBHEHHI METOJIOM YPaBHUBAHUS TIOKa3aTeNeH 1
[Toka3zarenbHast QyHKIHS

MCETOJ0OM BBCIACHUA HOBOU HCpCMCHHOfI. Pemenne mmoka3aTeabHBIX HCpPaBCHCTB

[IpoBepounas pabora 2
Pasnes 11. Jlorapugmbi. 30
Jlorapudpmuueckas
GyHKuus
Tema 11.1 ConeprkaHue yaeOHOro MaTepHana
Jlorapudm qucia.  \Jlorapudm ymncina. JlecaTHIHBIA U HATYPATbHBIN JOrapru(MBI, YUCIIO €
JlecATUYHBIN n  [KoMOMHHpPOBAaHHOE 3aHATHE
HATypaJIbHBIN TOTapu(pMBL,
YICIIO € 4
Tema 11.2 Coneprxanue y4eOHOro Marepuasia
CaoiicTBa JIorapu(Mos. CBoiictBa norapudmon. Onepanus JorapuMUpOBaAHHSL. 6
Oneparus KoMOMHIPOBaHHOE 3aHATHE
orapu(MUPOBAHKS OK-01, OK-02,
T 113 OK-03, OK-04,
ema 11. CopepxaHue yueOHOro MaTrepuaia OK-05. OK-06
Jlorapudmirdeckas (I)YHKHH’IaJIorapH(pMquCKaﬂ (GYHKIMS U ee CBOICTBa o
ee CBOMCTBa OK-07
KoMOnHUpOBaHHOE 3aHATHE 4
K24, 1K 11.1,
Tema 11.4 Copep:xanue yueOHOTO MaTepuana K 112

Perenne 1orapupMUIECKuX [Topstue norapudMuueckoro ypaBHeHus. Omnepauus [OTEHUMpPOBaHWA. Tpu
YPaBHEHUH U HEPABEHCTB  oCcHOBHBIX METOJA PELICHHS JIOrapu(MHUUYECKHX ypaBHEHHiA: (YHKIHOHAIBHO-
rpaduyecKkuii, METOJ| NOTEHUUPOBAHHSA, METOJ BBEICHUS HOBOW MEPEMEHHOM.
JlorapudpMuueckre HepaBeHCTBA

KoMOnHIpOBaHHOE 3aHATHE 8
Tema 11.5 Cozepkanue yaeOHOTO MaTepuana
Cucremsl 10rapu(MUUECKUX AITOPUTM pEIICHHS CHUCTEMBbI YpaBHEHHWH. PaBHOCHJIBHOCTH JIOTapH()MHUECKHX
YpaBHEHUU YpPaBHEHUN U HEPABEHCTB

KoMOnHIpOBaHHOE 3aHATHE 2
Tema 11.6 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJAEPKaHHe (COoAepKaHHe NMPUKJIATHOIO

MO/LYJIs1)
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Jlorapudmel B mpupoe u
TEXHUKE

[Ipumenenue norapudma. Jlorapupmuueckas cupaiib B npupoje. Ee
MaTeMaTHYECKUE CBOMCTBA

4
[IpakTuueckoe 3aHaTue
1. Pemienue 3aj1a4 NpUKJIaJHOrO XapakTepa Ha IpUMEHEHHE JIorapu(pMoB
T 117 Coneprkanue yueOHOro MaTepuasa
P:rliﬂné sazau. Jlorapudmuueckas ¢pynxius. Pemenue npocteimux gorapuMuueckKux ypaBHEeHHH
TorapudmbL. [IpoBepounas pabora 2
Jlorapudmuueckas
b yHKIHS
Pazgen 12. 10
MHo:xecTBa. JJIeMEHThI
Teopuu rpagos
Tema 12.1 Copep:xanue yueOHOro MaTepuana
MuoxecTa [lonstre MuoxxecTBa. IlonMHokecTBO. Oniepanyiy ¢ MHOKECTBaMU
KomOnHUpOBaHHOE 3aHATHE 2
Tema 12.2 I[IpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHe (CoAepKaHue IPUKJIATHOTO
Ormeparuu ¢ MHOXECTBAMH  |voy.ast)
OK-01, OK-02,
lc_)lnepaunn ¢ MHOXecTBaMHU. PelieHre npukiaaHbIX 3a/1a4 OK-03, OK-04,
aKTUYECKOE 3aHATHE
’ 1. PemieHne NpuKIIaJHbIX 3a/1a4 HA BBIIIOJHEHHUE ONEpaliiii HAa MHOYKECTBAX 2 OK (())512_%}7( 06,
Tema 12.3 T'pachur Conepsxanne yuebHOro MaTepuana TIK 2.4, TIK 11.1,
[lonsitue rpada. Cs3HbIM rpad, nepeBo, UK rpad Ha MIOCKOCTH K 11.2
[IpakTuueckas padbora 4
1. Pemenue 3a1au Ha 3agaHue rpada pa3IuyHbIMHU CIIOCOOaMHU.
2. Pemenue 3a7ay Ha HaxOXJAEHHE M TIOCTPOCHUE JEPEBHEB, HAXOXKJICHHUE
IIUKJIOB B Tpade Ha MI0CKOCTH
Tema 12.4 Cognepskanne yuebHOro MaTeprana
Pemenue 3ama4. |Onepanuu ¢ MHOKecTBaMH. ONMCaHue peaJbHbIX CUTYallui C IOMOIIBIO MHOKECTB.
MmuoxecTBa, 'padel u ux  [[Ipumenenue TpadoB K PENICHHUIO 331249
[TPUMCHCHHC [TpoBepounas pabora 2
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Pasgen 13. DaeMeHTHI

26

KOMOUHATOPHKH,
CTATUCTUKHU U TEOPHUH
BepOsATHOCTEM
Tema 13.1 Coneprxkanue y4eOHOro MaTepuasia
OcHoBHbIC HOHATHA  [JepecTaHOBKH, pa3MEILIEHUS, COUETAHMUSI.
KOMOWHATOPUKH 4
KomMOnHUpOBaHHOE 3aHSTHE.
Tema 13.2 Conepsxanne yueOHOro MaTepuana
CoObITHE, BEPOATHOCTh CoBMeCTHBIE M1 HECOBMECTHBIE COOBITHS. T€opemMbl O BEPOSITHOCTH CYMMBI COOBITHIA.
coObiTus. CrnoxkeHue u YcoBHasT BEpPOATHOCTb. 3aBUCHUMBbIE W HE3aBHCHMBIE COObITHS. Teopembl o0
YMHOXEHHE BEPOSITHOCTEN  [BEPOSATHOCTH IPOU3BEACHUS COOBITHIA.
KomOnHUpOBaHHOE 3aHATHE 4
Tema 13.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE cojlep:KaHue (Coaep:KaHHe NMPHUKJIATHOTO
BeposTHOCTB B |MOAYJIAA)
podeccHOHAIbHBIX 33auax (OTHOCUTENIbHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE
onpeeneHue BepoaTHOCTU. OlleHKa BEPOSITHOCTH COOBITHS
[IpakTHueckoe 3aHsATHE
1. Pemenne npukaagHbIX 3a71a4 HA BBIYMCIEHUE CTAaTUCTUYECKON BEPOSTHOCTH 4
Tema 13.4 Cozeprkanue yaeOHOro MaTepHana
JluckpeTHas ciydaiiHas
BEJIMYMHA, 3aKOH €€ Buabl cayyalinbix BennuuH. OnpeneneHue JUCKPETHOM Clly4ailHOM BEIMYUHBL. 3aKOH
pacnpeeIeHus pacrpeneneHns JUCKPETHON CIIy4YalHOM BEIMYHHBL. Ee YnCI0BbIe XapaKTEPUCTUKH
KomOuHMpOBaHHOE 3aHATHE 4
Tema 13.5 Cognepskanne yuebHOro MaTeprana
3a1aun MaTeMaTUIECKOU Bapuanuonnsiii  psa.  [lomuron dWactor w  ructorpamma.  CTaTUCTHYECKHE
CTATUCTUKH XapaKTEPUCTUKHU Psifia HAOII01aeMbIX TaHHBIX
KoMOmHMpOBaHHOE 3aHATHE
4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK2.4,1IK 11.1,
K 11.2
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Tema 13.6
CocraBiieHue TadJmi 1
TuarpaMM Ha MPaKTHKE

[IpodeccnonaibHO-OPHEHTHPOBAHHOE COAepP:KaHUe (CoAep:KaHMe NMPHUKJIATHOTO
MO/LYJIs1)

[lepBuuHas 00pabOTKa CTATUCTHUYECKUX JTaHHBIX. [ padrueckoe ux mpecTaBiIeHUE.
HaxoxaeHue cpelHuX XapaKTepUCTHK HAOII0JaeMbIX TaHHBIX

4
[IpakTuueckoe 3aHaTHe
1. IlepBuunas o00pabOTKa CTaTHCTHYECKUX JAHHBIX. [ 'paduueckoe uUX
MIpe/iCTaBJICHHE.
2. HaxoxxneHue cpeiHUX XapaKTEPUCTUK HAOIIOIaEMBbIX JaHHBIX
Coneprxanue yueOHOro MaTepuasa
Tema 13.7 OneMeHThl koMmOuHatopuku. CoObITHE, BEPOATHOCTH COOBbITHSA. ClOXKEHUE W
Pemenne 3a1a4. DIEMEHTBl  [yMHOXCHHE BEPOSTHOCTEH
KOMOMHATOPUKHU, CTATUCTUKU[[IpoBepouHas paboTa
11 TCOPUH BEPOATHOCTEN 2
Pasznen 14. YpaBHeHus u 28
HepaBeHCTBa
Tema 14.1 CozeprkaHue yaeOHOro MaTepHana
PaBHOCHIIBHOCTD ypaBHEHMH PaBHOCHIIBHOCTh ypaBHEHMH M HepaBeHCTB. OmnpezaeneHus. OCHOBHbIE TEOpPEMbI
1 HepaBeHCTB. OO0mue [PAaBHOCWJIBHBIX MEPEX0ax B YpaBHEHUSAX M HepaBeHcTBax. OOIIMe METO/Ibl peIIeHus
METO/Ibl PEILICHUS YpaBHEHMI: NepexoJ OT paBeHCTBA (PYHKIUH K paBEHCTBY apryMEHTOB JUIS 4 OK-01, OK-02,
MOHOTOHHBIX (DYHKIIUNA, METOJ Pa3JIOKEHUSI HA MHOXHUTEJIM, METOJ] BBEJICHUS HOBOM OK-03, OK-04,
repeMeHHOH, QyHKIIMOHATHHO-TPaUUECKUM METO]T OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 14.2 Conep:kaHue yueOHOro MaTepuana K 2.4, TIK 1.1,
[" padpurecknii METOA |O0ume METO/bI PEIICHNS] HEPABEHCTB: NIEPEXO/ OT CPaBHEHMsI 3HAYCHNH PYHKIMHA K K 11.2
PCILICHUA YPaBHCHUHU, \ohapHenyIo 3HAUEHHIT apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMI, METOJ] HHTEpPBAJIOB,
HEPABCHCTE ¢byHKIIMOHaIbHO-Tpaduueckuit Meroa. I'padmyeckuii MeTon peleHus] ypaBHEHUN U
HEPABEHCTB
KoMOnH1poBaHHOE 3aHATHE 4
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
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YpaBHEHUS] U1 HEPABEHCTBA C

Onpenenenne wmoxayna. Packpeitue wmoaynas mno onpeneneHuto. Ilpocreiimue

MOJTyJIEM ypaBHEHHSI M HEpaBeHCTBA ¢ MojayJyieM. [IpuMmeHeHHe paBHOCHIBHBIX MEPEXOI0B B
OIpeeNICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KoMOnHIpOBAaHHOE 3aHATHE
Tema 14.4 Cognep:xanue yueOHOro MaTepuana
YPaBHEHHS M HEPaBEHCTBA C3gakoMcTBO ¢ mapamerpoM. ITpocTeiiniie ypaBHEHHS M HEPABEHCTBA C IAPAMETPOM
[1apaMeTpaMu KomMOnHUpOBaHHOE 3aHATHE 6
Tema 14.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAep:KaHMe (CoaeprKaHue MPHUKJIIATHOIO
CocTaBiieHHE U PELIECHUEMOYJIs)
PO(ECCHOHANBHBIX 32124 C|PereHie TEKCTOBBIX 33134 PO ECCUOHAIIBHOTO COJCPIKAHMS
MMOMOIIBIO YpaBHEHUN [IpakTUyeckue 3aHATUS
1. Pemenne TEKCTOBBIX 3a/a4d MPOGECCHOHAIBHOTO COAEPKAHUS C MOMOIIBIO 8
YpaBHEHUI
2. Pemienue TEKCTOBBIX 3a7au MPO(ecCHOHATBHOTO COJAEP>KAaHUSI C MOMOIUIBIO
CUCTEM ypaBHEHUU
Tema 14.6 Coneprxanne y4eOHOro MaTepuasa
Penrenme 3a1a49.  |OOmme MeTOIbl pelieHHs] YpaBHEHUI. YpaBHEHUS M HEPABEHCTBA C MOIYJIEM U C
YpaBHEHMSI U HEPABEHCTBA apameTpamu 5
[IpakTiueckoe 3aHATHE
1. PemieHne ypaBHEHUI U HEPABEHCTB ¢ MOAYJIEM U C TapaMETPAMHU
Koncynbranus 2
IIpomexyTounas arrecranus (IK3amMeH) 6
Bcero: 340
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3. YciaoBus peajm3aiuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCIHUILIHHBI

3.1 Il.]'[ﬂ peaimzanuu nporpammbl JUCHUIIJIMHBI JOJIXKHBI ObITH NMpeaAyCMOTPEHLI CJIEeAYIOIue

ClIenuaJbHbIC MOMCIICHUSA

YueOHasi ayaIuTopHusi /UIsl NMPOBedeHHs Y4eOHBIX 3aHATHH, OCHALEHHasi 00Opyl10BaHHEM M TeXHMYeCKHMH
cpeacTBamu o0ydenus (Ne 5).

Pabouee mecto mpemomaBaTens, pabouyme MecTa OOydJalommxcs, ydeOHas [OCKa, KOMIUIEKT MYJIbTHMEIHIHOTO
o0opynoBaHust (3KpaH, NMPOEKTOpP, KOMIIBIOTEP, MOJKITIOYEHHBIH K ceTH «VIHTepHeT» M 0OecledeHHBIH JOCTYyIIOM B
3JIEKTPOHHYI0 HHPOpMannoHHO-00pa3oBaTensHyIo cpeny @TEOY BO MI'TABMub — MBA nmenu K.U. Ckpsbuna)

Yuebnasi ayauropusi Ajsi NpPOBeJeHUs] Y4YeOHBIX 3aHATHI, OCHAIEHHAsI O0OpPY/JI0BAHHEM H TeXHHUYECKHMH
cpeacTBamMu ooyueHus (Ne 266)

Pabouee MecTo mpenoaasaTes, paboune MecTa 00yJaroIInXCs, T0CKa HHTEPAaKTHBHAsI, MYJIbTUMEIUITHOE 000pyI0BaHHE,
komrbroTepsl B coope (11th Gen Intel Core (TM) i5-11500@ 2.7GHz, 8 Gh, SSD M2 500 Gb.— 20 .
ABTOMaTHU3UpOBaHHbIE pabouyre MecTa O00eCHeYeHBl JIOCTYNOM B DIEKTPOHHYIO WH(OPMalMOHHO-00pa30BaTeNbHYIO
Cpelly YHHUBEPCHTETa, BBHIXOJOM B HWH(OPMaMOHHO-KOMMYHHKALMOHHYIO ceThb «VHTepHeT», oOecreyeHbl KOHTEHTHON
¢dunbTpanuei, crenuaIu3upOBaHHBIM IPOrPaMMHBIM O0eCTIeYeHHEM.

Yue6nasi ayauropusi JJsi NMpOBedeHUs] Y4eOHBIX 3aHATHH, OCHAIEHHAsi 00OpPYy/lOBaHWEM M TeXHHYECKHMH
cpeacTBamMu o0ydenus (Ne 263).
PaGouee mecto mpemomaBaTens, pabouyre MecTa OOYYarOIIUXCs, MOCKa MENIoBas, ydeOHas IOCKa, MYJIbTUMEIUHHBIN

MPOEKTOp, KOMIIBIOTEp, MOAKIIOUYEHHBIH K ceTn «VHTepHeT» u 0OeCleueHHBIH JOCTYIOM B 3ICKTPOHHYIO
nHpopMannoHHO-00pazoBaTensHyto cpeny ®T'BOY BO MI'TABMub — MBA umenn K.U. Ckpsbuna, sxpaH.

3.2. UudopmanuonHoe odecriedenne 00yueHus

OcHoBHas nuTeparypa:

Mep3msak, A.I'. Marematuka. AnreOpa M Hayaja mareMarudeckoro aHaimsa. 10 kiacc
yrinyoneHHbIi ypoBeHs : yueOHuk / J[.A. Homuposckuii, B.M. ITonskos; pea. B.E. ITogonsckuii;
A.l'. Mep3nsik .— 7-e usn., crep. — Mocksa : AO "UsnarensctBo "[lpocsemenue”, 2023 .—
481 c. : mn. — ISBN 978-5-09-103607-7 .— URL: https://lib.rucont.ru/efd/838691 (nara
oOpamenus: 15.01.2024)

Mep3nsak, A.I'. Marematuka. Anrebpa M Hayajga MaremMaTHuyeckoro asanmsa. 11 kmacc
yrayonéHubii ypoBeHs : yueonuk / J[.A. Homuposckuii, B.M. Tlonsikos; pen. B.E. Tlononsckuit;
A.T. Mep3nsk .— 6-e u3z., crep. — Mocksa : AO "U3zparensctBo "IIpocsemenue”, 2023 .—
417 c. — ISBN 978-5-09-103608-4 .— URL.: https://lib.rucont.ru/efd/838692 (mara oOparicHwus:
15.01.2024)

JlononmHUTENbHAS TUTEPATYpA:

Koran, E. A. Teopus BeposTHOCTEl 1 MaTemaTHueckas craTuctuka : yueOHuk / E.A. Koran,
A.A. lOpuenko. — Mocksa : UHOPA-M, 2020. — 250 c. — (Cpeanee mpodeccruoHambrHOE
oOpazoBanme). - ISBN 978-5-16-015649-1. - Tekcr : oaaexkTtponHsni. - URL:
https://znanium.com/catalog/product/1044968 (mata obpamenus: 15.01.2024). — Pexum
JIOCTYTIA: TIO TIOAITHCKE.

Jlucuukun, B. T. Matemaruka B 3a7a4ax ¢ pernieHusiMu : yaeobnoe nocooue / B. T. Jlucuukun, U.
JI. ConoBeitunk. — 7-¢ u3j., crep. — Cankr-IlerepOypr : Jlans, 2020. — 464 ¢. — ISBN 978-5-
8114-4906-4. — TexkcT : s1eKTpoHHBI // JlaHb : 37eKTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/126952 (mata obOpamenus: 15.01.2024). — Pexxkum mocTyma: s
ABTOPH3. MOJIb30BATENCH.
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Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHMKAIIMOHHON CeTH «HHTEPHET»,
HEeO0XOAUMBIX [IJIf1 OCBOCHHSI JUCIHUNJIMHBI

Ne | HaumeHoBaHue | CcbL1ka Ha pecype | JoctynHocTh

HNudopmManoHHO-CIIPABOYHBIC CHCTEMbI

1. Poccuiickoe o6pa3oBanue. PenepanbHbIA
00pa3oBaTesbHbI MopTai https://edu.ru PesxxnM gocTymna: cBOOOAHBIN HOCTYII

DJIeKTPOHHO-0UOIHOTEYHbIE CHCTEMBI

1. [DnexkrpoHHO-OMOMMOTEUHAs cucTeMa «JIaHby https://e.lanbook.com PexxuM moctyna: 171 aBTOPHU30BaHHBIX
MoJb30BaTeNeh

2. [DneKTpOHHO-OMOIHOTEYHAs CHCTEMA https://znanium.com Pexxum ntoctyma: it aBTOPU30BAHHBIX
«ZNANIUM. COM» MMOJIb30BaTelIeh

3. |PYKOHT: nanmoHanbHEIH TU(POBOI pecype htth;//rucont_ru Pexxum ntoctyma: it aBTOPU30BAHHBIX
MMOJIb30BaTelICh

ITpodeccnonanbHbIe 6a3bl JAHHBIX

Pecypcslt ®T'6OY BO MI'ABMub — MBA um. K.U. Ckpsidouna

O6pazoarensuslil moprar MIABMub - MBA | https://portal.mgavm.ru/login/in Pesxxum nmoctyna: 1uist aBTOpH3.
L nmenn K.M. Ckpsionna dex.php TIOJTb30BaTeNIeH

MeTtoanuyeckoe odecreyeHmne:

JlepuenkoBa, T. B. Maremaruka : yueOHOe mocobue : B 2 uactsax / T. B. JleBuenkona, O. A.
KumkunoBa. — Mocksa : MITABMub um. K.W. Ckpsibuna, 2021 — Yacte 1| — 2021. — 95 c. —
Texcr:  onektpoHHbI /  Jlamb  :  anekTpoHHO-OMOMmoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/331367 (nara oOpamienus: 15.01.2024). — Pexxum noctyma: st aBTOpH3.
I10JIb30BaTENEN.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHHS 00111€00pa30BaTe/IbHOM M CHUILIHHbBI

KoHTpoJib M OLleHKa pe3ylbTaTOB OCBOCHHS 00I1€00pa30BaTEIbHON JUCHUIUIMHBI PAaCKPBIBAIOTCS
yepes pe3ynbTarhl,  HamnpaBleHHbIC dbopMupoBaHue O0MIMX H

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/Iﬁ I10 pasaciiaM U TEMaM COACPKaHUA yqe6Hor0 Marcpualia.

AUCHUIIIIMHAPHBIC Ha

Oo6masi/npodeccuonaabHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTeH U MeponpusiTUs

OK 01. Beibupars crioco0sl | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, TectupoBanue

pelieHus 3a1a4 l. 6 VYcTHbII onpoc

poeCCUOHATBHOM P2, Temn 2.1,2.2,2.3,2.4,2.5I1-0/c, | Marematnueckuii

JeSITeIbHOCTH TPUMEHHUTEIHHO 1232 T 313233 Teole. 3.4 JTUKTaHT

emsl 3.1, 3.2, 3.3 I1-o/c, 3.

K Pa3JINYHBIM KOHTEKCTaM p ’4 Tenst 4.’1’ 4.’2 43, 4.4,’4.5, 46, WnpuBunyanbHas
4.7T-0/c, 4.8,4.9,4.10,4.11 P 5, Tempr | “AMOCTOATCIRHAA
5.1,5.2 paGora
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, Ipencrasnenue

6.7 Il-o/c, 6.8,6.9,6.10 IT-o/c, 6.11 P | pe3yabTaToB

7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 II-o0/e,7.8,7.9,7.10 I1I-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8, Temrr 8.1, 8.2,8.3,8.4,8.5,86P
9, Temn1 9.1, 9.2,9.3,9.49.5 P 10,
Temnr 10.1, 10.2, 10.3, 10.4 P 11, Temnr
11.1,11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

HPaKTHYECKHX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IMBUIYATbHBIX
IPOEKTOB
[TpoBepounas pabora

P12, Tewst 12,1, 122, 12.3, 12.4 P 13, | Domomene
Temsr 13.1, 13.2, 13.3, 13.4, IHSAMCHATHORHRIX
135 I-o/c, 13.6 Saamm
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145 TI-o/c, 14.6
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5, TectupoBanue
COBPEMEHHBIE CPEICTBA l. 6 YcTHBII onpoc
[IOMCKA, aHAJIN3a U 21; 2, Tems1 2.1,2.2,2.3,2.4,2.5I1-0/¢, | Maremarmueckuii
MHTEPUPCTALIH HHGOPMALIHH, | s 1.0\ 3 1 39 3 3 [To/c, 3.4 JICTaRT
1 MH(OPMALHOHHbIC P4 Tempi4.1,42,43,4.4,45, 46, | VIBAMBuAyanbHas
TCXHOJIOTUU AJIA BBIIIOJTHCHUA 4.7 H-O/C, 4.8, 4.9’ 4.10’ 4.11 CaMOCTOJSTCIIBHAS
3a/1a4 npodeccuoHaNbHON P 5, Temsr 5.1, 5.2 paborta
JEATEILHOCTH P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencrasnenue
6.7 Il-o/c, 6.8,6.9,6.10 IT-o/c, 6.11 P | pe3ynbTatoB

7, Temwm 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 T1lI-0/e,7.8,7.9,7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P
9, Temsr 9.1,9.2,9.3,9.4,9.5 P 10,
Temnr 10.1, 10.2, 10.3,10.4 P 11, Temnr
11.1,11.2, 11.3 IT-o/c,
1.4, 11.5,11.6 IT-o/c, 11.7

MPAKTHYECKHUX padoT
3anmra TBOPYECKHUX
pabort

3ammuTa
WHIUBUIYATBHBIX
MMPOEKTOB
[TpoBepounas paborta
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P 12, Temsr 12.1,12.2,12.3,12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,

Brimonnenue

9 K3aMCHaAIIMOHHBIX

13.5TI-o/c, 13.6 3a71aHui

P 14, Temsl 14.1, 14.2, 14.3, 14.4,

14.511-o0/c, 14.6
OK 03. ITnanuposats 1 P1,Temal.1,1.2, 1.3 I-0/c, 1.4, 1.5, TectupoBanue
peann3oBbIBaTh COOCTBEHHOE | |, 6 VYcTHBII onpoc
npoeCcCHOHATBEHOE U P2, Temsr 2.1,2.2,2.3,2.4,2.5 [1-o/c, | Maremarudeckuii
JUYHOCTHOE Pa3BUTHE, }2)2 T 313233 Thole. 3.4 JTUKTAHT

, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.

HPCATIPHHIMATEILERYIO P4 Temnid.1, 42, 43,44 45 46, | (WUBAAYATERAT
ACATCIRHOCTD B 4.7 Tl-0/c, 4.8,4.9,4.10,4.11 P 5, Tempr | CAMOCTOATCIRHAA
npodeccronanbHOi chepe, 5.1,5.2 paborta
MCTOJIb30BATh 3HAHUSA 110 P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(1HaHCOBON ITPaMOTHOCTH B 6.7 II-o/c, 6.8,6.9, 6.10 I1I-o/c, 6.11 P | pe3yIbTaToB

Pa3JIMYHBIX KU3HCHHBIX
CUTyalusIx

7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 II-o0/e,7.8,7.9,7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P
9, Temsr 9.1,9.2,9.3,9.4,9.5 P 10,
Temnr 10.1, 10.2, 10.3, 10.4 P 11, Temsr
11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

MPAKTHYECKUX padoT
3aiuTa TBOPUECKUX

pabor

3ammra
WHIMBUTyaJIbHBIX
MIPOCKTOB

IIpoBepounas pabora

P12, Tewsr 12.1, 122, 12.3, 124 P 13, | rHofHeHRC
Temsr 13.1, 13.2, 13.3, 13.4, FHEAMCHATHOHHBIX
135 Tl-o/c, 13.6 sajaru
P 14, Temur 14.1, 14.2, 14.3, 14.4,
145 TIl-o/c, 14.6
OK 04. DddexTuBHO P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5, TectupoBanue
B3aMMOJAEHCTBOBAThH U l. 6 YcTHbIi onpoc
paboTarh B KOJUIEKTHBE 21;2’ Tempr2.1,2.2,2.3,2.4, 2.5 lI-0/¢, | Maremaruueckuit
romanae P 3, Temst 3.1, 3.2, 3.3 T-o/c, 3.4 AHICTAHT
P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6, | VIHAMBUIya/bHAs
4.7 I1-0/c, 4.8,4.9,4.10,4.11 P 5, Tempr | CAMOCTOATEIIEHAA
5.1,5.2 paborta
P 6, Temrr 6.1,6.2,6.3,6.4,6.5,6.6, [IpencraBnenue
6.7 H-O/C, 68, 69, 6.10 H-O/C, 6.11P pe3yIbTaTOB

7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 II-o0/e,7.8,7.9,7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2,8.3,8.4,8.5,86P
9, Temn1 9.1, 9.2,9.3,9.4,9.5 P 10,
Temnr 10.1, 10.2, 10.3, 10.4 P 11, Temnr
11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4 P 13,
Temnr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c,
13.6

MMPAKTUYCCKUX pa60T
SaII_II/ITa TBOPUYCCKUX

pabot

3ammra
WHIMBUTYaTbHBIX
MIPOEKTOB

[IpoBepounas paborta

Brimonnenue
3K3aMEHAIIMOHHBIX
3aJTaHUN
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05. Ocy1iecTBIsATh YCTHYIO
U TUCHbMEHHYIO
KOMMYHHUKAIIMIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
Y4ETOM OCOOECHHOCTEH
COLMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11 P 5, Tembr
5.1,5.2
P1,Temal.1,1.2, 1.31I-0/c, 1.4, 1.5,
l. 6

P2, Temsr 2.1, 2.2,2.3,2.4,2.51-0/c,
2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11 P 5, Temnl
5.1,5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 Il-o/c, 6.8,6.9,6.1011-0/c, 6.11 P
7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 II-o/e,7.8,7.9,7.10 I1I-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P
9, Temnr 9.1,9.2,9.3,9.4,9.5 P 10,
Temsr 10.1,10.2,10.3, 104 P 11, Temul
11.1,11.2, 11.3 IT-o/c,
1.4, 11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4 P 13,
Temsr 13.1, 13.2, 13.3, 13.4,
13.5 TIlI-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 II-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4 P 11,
Temsr 11.1,11.2, 11.3I1T-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7 P 12, Temsr 12.1, 12.2,
12.3 P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 TII-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
145 TIl-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
MaremaTruueckuit
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEeJIbHAS
paborta
IIpencrasinenue
pe3yabTaToOB

MPaKTHYECKUX paboT
3aiuTa TBOPUYECKHUX

pabor

3amura
WHIMBUTyaJIbHBIX
MIPOEKTOB

[IpoBepounas pabora

Brinongeunue

3 K3aMCHAallMOHHBIX

3aJIaHUN

OK 06. ITposiBnsTH
IpaXkJIaHCKO- MaTPHOTHYECKYIO
MO3HIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MTOBE/ICHUE Ha
OCHOBE TPaTUIIHOHHBIX
0011eYeI0BEYECKUX

P1,Temal.1,1.2, 1.3 II-0/c, 1.4, 1.5,
1.6
P 6, Temn1 6.1,6.2,6.3,6.4, 6.5, 6.6,

6.7 II-o/c, 6.8,6.9, 6.10 IT-o/c, 6.11 P
7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 Tl-0/e,7.8,7.9,7.10II-o0/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

TectupoBanue
YceTHBII onpoc
MareMaTH4eCKui
JHUKTAHT
NuauBunyanbHas
CaMOCTOSITCIbHAS
pabora
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IIECHHOCTEH, B TOM YHCJIIE C
Y4€TOM TFapMOHHU3AIUN
MEKHALIMOHAJIBHEBIX U
MEXPEJIUTHO3HBIX OTHOIICHUH,

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5,8.6 P
14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o/c, 14.6

IIpencrasinenue
pe3yabTaToOB
IPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX

NPUMEHSTH CTaHIAPTHI pabor

AQHTUKOPPYIIIUOHHOTO 3amura

MIOBEJICHHS WHIUBHUIYaJIbHBIX
IPOEKTOB
[IpoBepounas pabota
Beinonnenue
IK3aMEHAIIMOHHBIX
3a1aHUI

OK 07. CogeiicTBOBaTh P1, Temal.1,1.2, 1.3 -0/c, 1.4, 1.5, TectupoBanue

COXPaHEHUIO OKPYXKAIOIIeH l. 6 YcTHbI onpoc

Cpelbl, peCypcocOepeKEHHIO, P2, Teme1 2.1,2.2,2.3,2.4,2.5I1-0/c, | MatemaTnueckuii

OPUMEHSTh 3HaHUs 00 12)2 T 313933 [Lo/e. 3.4 JUKTaHT

, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.

M3MEHEHHNHU KJIMMaTa, P4, Teri 4.1, 4.2, 4.3, 4.4 45, 46, WnpuBuyanbHas

TPUHIUITE 0EPEXKIINBOTO 47 Tl-0/c, 4.8,4.9.4.10,4.11 P 5, Tenpr | CAMOCTOATENbHAs

IPOM3BOJICTBA, 3P (HEKTUBHO 5.1,5.2 pabora

ACHCTBOBATH B YPE3BBIYANHBIX | P 6 Tewmsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue

CHTYaLUsX 6.7 Il-o/c, 6.8, 6.9, 6.10 T1-0/c, 6.11 P | pe3ynbTaTtoB

7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 II-o/e,7.8,7.9,7.10 I1I-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P
9, Temsr 9.1,9.2,9.3,9.4,9.5 P 10,
Temnr 10.1, 10.2, 10.3, 10.4 P 11, Temnr
11.1,11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

HPaKTHYECKUX PadoT
3amura TBOPUECKUX
pabor

3amura
WH/IMBUIYATbHBIX
IIPOEKTOB
IIpoBepounas pabota

Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 P 13,
Temsr 13.1,13.2, 13.3, 13.4, BKSaMe}vIaHHOHHHX
135 T-o/c, 13.6 Saamm
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
145 TIl-o/c, 14.6
[1K 2.4. OcymiecTBasiTh P 1, Temal.1,1.2,1.3 [I-0/c, 1.4, 1.5, |TectupoBanue
pa3paboTKy TecToBbIX HaOOpOB | 1.6 Y cTHEII ompoc
Y TECTOBBIX CIIEHAPUEB ISl P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, MaTeMaTuaeckuii
MpOrpaMMHOTO obecrieueHusi. | 2.6
P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AICTART
P4, Tembi 4.1, 4.2, 4.3, 4.4, 45, 4.6, |VIBAuBUIyaTbHAS
4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATEIbHAS
P 5, Temsb 5.1, 5.2 pabotra
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 H'O/C, 68, 69, 6.10 H-O/C, 6.11P pe3ysIbTaTOB

7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 Il-o/e,7.8,7.9,7.10I1-0/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

NPaKTHYECKUX PadOT
3amuTa TBOPYECKUX
pabot
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P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Tems 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

3amura
WHIUBUTYJTbHBIX
MIPOEKTOB
[IpoBepounas pabora

Brimonnenue
P12, Temn 12.1,12.2, 12.3,12.4 SK3AMEHAIHOHHBIX
P 13, Temsr 13.1, 13.2,13.3, 13 .4, N
3aJJaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
IIK 11.1. OcymectBnsats c6op, |P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, TectupoBanue
00paboTKy U aHaIH3 l. 6 YcTHBIH onpoc
MIPOCKTUPOBaHMS 0a3 TaHHBIX. |2.6 JHKTAHT
P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4 P 4, "
Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4711- |/ ABHAYAIbHAA
o/c,4.8,4.9,4.10,4.11 P 5, Temsr 5.1, | CaMOCTOATCIBHAM
52 pabora
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 Il-o/c, 6.8,6.9,6.10 I1-o/c, 6.11 P | pe3ynbTaros

7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 II-o/e,7.8,7.9,7.10 I1I-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P
9, Temnr 9.1,9.2,9.3,9.4,9.5 P 10,
Temnr 10.1, 10.2, 10.3, 10.4 P 11, Temsr
11.1,11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

HPaKTHYECKUX PadoT
3amura TBOPUECKUX
pabor

3amura
WH/IMBUIYATbHBIX
IPOEKTOB
IIpoBepounas pabota

P 12, Tews 12.1, 12.2, 12.3, 12.4 P 13, | BPImo/Henye
Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, |><33MCHALMOHHBIX
13.6 3aJlaHuN
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
I1K 11.2. TIpoextupoBats 6azy | P 1, Tema 1.1, 1.2, 1.3 I1I-o/c, 1.4, 1.5, | TectupoBanue
JIAaHHBIX Ha OCHOBE aHAJIM3a 1.6 Y cTHEII ompoc
MpeAMETHOM 00JIacTH. 21;2, Tewmsr 2.1, 2.2, 2.3, 2.4, 2.5 11-o/c, MaTeMaTHdecKuii
P 3, Temsi 3.1, 3.2, 3.3 TI-o/c, 3.4 JIKTAHT
P4, Tempi 4.1,42,4.3,4.4, 4.5, 4.6, |VIHAMBAIyalbHas
4.7 11-o0/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEJIbHAA
P 5, Temsr 5.1, 5.2 pabora
P 6, Temrl 6.1,6.2,6.3,64,6.5, 6.6, [IpencraBnenue
6.7 TIl-o/c, 6.8,6.9, 6.10 II-0/c, 6.11 P | pe3ynbTaTos

7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 TII-0/e,7.8,7.9,7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 P
9, Temrr 9.1,9.2,9.3,9.4,9.5 P 10,
Temsr 10.1, 10.2, 10.3, 104

MPAKTHYECKUX PadoT
3amuTa TBOPUYECKHUX
pabort

3amura
WHIABUIYaTBHBIX
MIPOCKTOB
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P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2,12.3, 124 P 13,
Temer 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

[IpoBepounas pabota
Bremonunenue
9K3aMEHALIMOHHBIX
3aJlaHUuN
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