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1. OBIIAA XAPAKTEPHCTHUKA PABO‘[EI\/'I ITPOI'PAMMBbI
OBIEOBPA3OBATEJIbHOU YYEBHOU JUCIUIIVIMHBI OY /.12 MATEMATHUKA

1.1. MecTo IMCUMILTHHBI B CTPYKTYpe o0pa3oBaTeiibHoil nporpammsel CIIO:
Pabouass mporpamma 00mIe00pa3oBaTeNbHON yYE€OHOW MUCHUIUIMHBI SBIISICTCS YaCThIO
OCHOBHOM o0Opa3zoBaTenbHOM mporpamMmbl B cooTBercTBHH ¢ OI'OC CIIO 15.01.35 Macrep
cliecapHbIX paboT, BXOSIIEH B YKPYIHEHHYIO IpyMITy crieruansHoctei (mpodeccuit) 15.00.00
MammHocTpoeHue

1.2. Hean u miiaHupyemble pe3yibTAaThbl OCBOCHUS QU CIUIINHBI:

1.2.1. Ieapb AUCIHUILIHMHBI
Copep:xanue mporpaMMmbl 00II€00pa3oBaTeNbHON yueOHOW MaTeMaTHKa HalpaBleHO Ha
JOCTHXKEHHE PE3yIbTaTOB €€ H3yueHUs B cooTBeTcTBHH C TpeboBarmsiMu @I'OC COO ¢ yuerom
npodeccuonanpHol HanpasiaeHHOCTH OI'OC CIIO.

1.2.2. Ilnanupyembie pe3yabTaThbl OCBOCHHUSA 0011€00pa30oBaTeIbLHON yUueOHON JUCUMILIMHBI B

coorBeTcTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PT'OC COO

Oco0oe 3HaueHne AucuuIUInAA uMeeT mpu opmupoBanuu u pazsutin OK u [1K

Ilnanupyemble pe3yJbTaThl 00yUeHH s

Oo1mue u
npogdeccuoHaIbHbIE
KOMIETeHIHH OO0uue JAucumMnimHapHble
OK 01. Beibupats cioco0sr | B wactu TpymoBoro BocutaHus: -BJIaIE€Th METOAAMHU J10Ka3aTENbCTB,
[PCIICHUA 3aaa4 - TOTOBHOCTbH K TpyAdy, OCO3HAHHUCQAJITOPpUTMAMU PCUHICHUA 3aa4; YMCHHUC
npodeccuoHanbHON [IEHHOCTH MacTepCTBa, TPyaoarooue; |popMyIupoBaTh onpeaeneHus,
J1CATCIIbHOCTHU = T'OTOBHOCTbH K AKTUBHOM[AKCHOMBI 1 TCOPEMEI, IPUMCHATH HX,
IMPUMCHUTCIIBHO JICATCIIBHOCTU TEXHOJIOTHYECKOM HOPOBOAUTHL JOKA3aTCIIbHBIC
K Pa3IUYHBIM KOHTEKCTaM  [COLIMAJIbHOM HaNpaBJICHHOCTH,[PAcCy>KACHHUS B XOZ€ PELICHUS 3a1a4;
CIIOCOOHOCTD WHHUIUMPOBATE,| - YMETDH OIIEPUPOBATH OHATHIMU:

[UIAHUPOBaTh M CaMOCTOSTEIHHO[CTEIICHb YUCIIa, JIOTapH(M YHCIIa;

BBITIOJTHATH TAKYIO JIESITEIILHOCTB; [YMEHHE BBITIOJIHATH BHIYUCIICHUE
- WHTEepeC K pa3iu4yHbIM cdepaMBHadYeHUH 1 MpeoOpa3oBaHus

npodeccoHaNBHOM AEATEIBHOCTH,  [BBIPAYKEHUH CO CTETICHSIMU U

OgBnanenue YHHUBEpCATbHBIMUTOTapU(PMaMu, TPeodpa3oBaHus
[yaeOHBIMH MO3HABATENLHBIMUTPOOHO-PAIMOHATIBHBIX BEIPAKCHUIA;
eliCTBUSIMU: - YMETh ONEePHPOBATh OHSATUSIMU:

a) 0a30BbIC JIOTUYECKUE JICHCTBUS: [palliOHAIILHBIE, HPPAIOHANBHEIC,

- CAMOCTOSITEIBHO (POPMYITHPOBATH H[TOKa3aTeIbHbIE, CTEIICHHBIE,
AKTyaJIu3upOBaTh npobiemy,iorapudmMudeckue,
[paccMaTpuBaTh €€ BCECTOPOHHE; TPUTOHOMETPUYECKUE YPABHEHUS U

- yCTaHaBJIMBaTb CYIIECTBEHHBIHHEPABEHCTBA, X CUCTEMBI;
[IPpHU3HaK HIJIN OCHOBaHUs o) - YMETh OIIEpUPOBATH ITOHATUAMU
CpaBHEHUS, KJaccupuKauu n/QYHKIMS, HeTpepbIBHAS QPYHKIHSA,
00001IIeHNS; [TPOM3BOHASL, TIEPBOOOPA3HaS,

- OINpEJNENATh LENH JeATeTbHOCTH,|0NPeIeTICHHBIN HHTErPall; yMEHUE
3ajaBaTh MapaMeTpbl U KPUTEPUU HMXHAXOAWUTH MPOU3BOJHBIE
ITOCTYKEHHUS hIIeMEHTAPHBIX QYHKIWHA, HCTIOB3Ys

CIIPAaBOYHBIC MATCPUAJIbI; UCCIICI0BATH




BBUSIBIISITh  3aKOHOMEPHOCTH U
[POTUBOpPEYHS B pacCMaTPHBAEMBIX
SIBIICHUSX;

BHOCHUTH KOPPEKTUBBI B
NICATCIIBHOCTD,

COOTBCTCTBUC

OLIEHHBATH)

pE3yNbTaTOB  IIEIISIM,

OLIEHUBATH PHUCKH TOCJIEICTBUH

e TeIbHOCTH;
- pa3BUBATh KPEATHUBHOE MBIIICHUE
[IPH PEeIIeHUH KU3HEHHBIX TPOOIeM

0) 6a3oBbIC HCCIIeIOBATEIBCKHUEC

TEHCTBH:
BJIAJETH

HaBBIKAMH  y4eOHO-

1CCIICJOBATEIIBCKOM u IMPOCKTHO

poGieM;

BbBIABJIATD MIPUYUHHO

CJICACTBCHHBIC CBsA3U n

AKTYaJIM3UPOBATL 3aJady, BbIABUI'ATH

[UIIOTE3y €€ PELICHUS, HaXOIWTH
ApPTyMEHTBI 1711 JOKa3aTeIbCTBa CBOMX|
YTBEp)KICHUH, 3a7aBaTh MapaMeTpsl U
KPUTEPHUHU PELICHUS;

- AHAJIM3UPOBATH ITOJIYYCHHBIC B XO1€

[peILICHHS 3aJa4u Pe3yibTaTHl,
KpPUTHYECKU OILICHHUBATh ux
TOCTOBEPHOCTH, MPOTHO3HUPOBATh

M3MCHCHHNC B HOBBIX YCJIOBUAX,

YMETb NEPCHOCUTH 3HAHHUA B
[M03HABATCIILHYI0 M  MPAKTHYECKYIO
00J1aCTH KU3HEAEATEIILHOCTH;

- YMETb UHTErPUPOBATh 3HAHUA U3
[Pa3HBIX MPEAMETHBIX 00JIACTEIH;

BbIABUI'aTh HOBBIC niacu,

NICATCIIBPHOCTH, HABBIKAMU paspemeHijl

B IPOCTEHIINX CITydasx GyHKIUH Ha
MOHOTOHHOCTB, HAXOJAWTh HAHOOJIBIINE
1 HAMMEHBIIE 3HAaYeHUs (QyHKINHT;
CTPOUTH TpahIKH MHOTOUJICHOB C
MCTIONIb30BAaHHEM alIapaTa
MaTeMaTHUECKOT'0 aHaINn3a; IPUMEHSTh
[IPOM3BOTHYIO ITPH PEIICHNH 3a7a4 Ha
IBIDKEHHE; PEIaTh MPAKTHKO-
OPUCHTUPOBAHHBIC 33/1a4H Ha
HanOOJIBIINE U HAUMEHBIIINE 3HAYCHUS,
Ha HaXOXKJCHHUE ITyTH, CKOPOCTH U
[YCKOpESHHS;

- YMEThb ONIEPUPOBATH TOHATHUSIMHU:
alMoHabHas QYHKLUS,
oKasarenbHas (QyHKIUS, CTENIEHHAS
(byHKUUs, Torapumudeckas GyHKIus,
TPUTOHOMETpPUYECKHE (PYHKIUH,
oOpaTHbIe (PYHKIIUU; YMEHUE CTPOUTH
rpaduKu U3yUYeHHBIX (YHKIUH,
MCTIONB30BATh TPA(UKH NIPU N3yYCHUH
[IPOLIECCOB U 3aBUCUMOCTEH, IIPH
[peIIeHNH 3a1a4 U3 APYTUX YIeOHBIX
IPEAMETOB U 3a/1a4 U3 PEAIbHOM
PKU3HH; BBIpaKaTh (hOpMyIaMu
3aBUCHMOCTH MEXIY BeTHIHHAMU;

- YMETh pelaTh TEKCTOBBIE 3a/1a41
[Pa3HBIX THIIOB (B TOM YHCJIe Ha
[POLICHTBI, IO M YacTH, Ha
BIDKEHHE, pabOTy, CTOUMOCTb
[TOBAapOB U YCIIYT, HAJIOTH, 3a/1a91 U3
00JIaCTH yNPaBICHUS JIMYHBIMU U
ceMelHBIMU (prHAHCAMM); COCTABIISATh
BBIPAYKCHUS, YPAaBHEHUSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 3a]1a4H,

[pcjiaraTb OpUrnHAJIbHBIC TOAXOAbI UUCCICA0BATD MMOJTYYCHHOC PCIICHUC U

[peIICHUST; OLIEHMBATH TPaBIONOA00HOCTh

1 CIIOCOOHOCTh MX HCIIONB30BAaHUS BpE3yJIbTATOB;

[TO3HABATEILHOM U COIUAIBHOW - YMETh ONEePUPOBATH MOHATHSIMHU:
MMpaKTHUKE cpeHee apuMeTHIecKoe, Menana,

HanOOJIbIIIce U HAMMEHBIIICE 3HAUCHHS,
[pa3Max, JUCTIePCHsl, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAabOpa;
[YMEHHE U3BIIEKaTh, HHTEPIIPETHUPOBATH
MH(OPMAIIUIO, MPEACTABICHHYIO B
Ta0iuax, Ha [uarpammax, rpaukax,
OTPaXKAOIYI0 CBOHCTBA PeaTbHBIX
[TPOLIECCOB U SIBJICHUM; NIPECTABIIATh
MH(OPMAITUIO C TIOMOIIBIO TaOIHIL U

JinarpamMm; UCCJI€10BaTh




CTaTUCTUYECKHE TaHHBIC, B TOM YHUCIIE
C MpUMEHEHHEM rpad)uIecKUX METOJIOB
1 JICKTPOHHBIX CPEACTB;

- YMETb OTIEPUPOBATH MMOHATHSIMH:
CIIy4YalHBI ONBIT U CIy4YalHOE
COOBITHE, BEPOATHOCTH CITy4aifHOTO
COOBITHS; yMEHNE BBIYUCIIATH
BEPOSITHOCTD C HUCIOIB30BaHHEM
rpadUuecKuX METOJIOB; TPUMEHSATh
(hOpMyITBI CTIOXKEHHUS U YMHOKEHUS
BEpOSITHOCTEH, KOMOWHATOPHBIE (PAKTHI
1 (hOPMYITBI TIPH PEIICHUH 3a/1a4;
OLIEHMBATh BEPOSTHOCTH PeaIbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4aiHBIMHU
BeTMYMHAMU; YMEHHUE PUBOUTH
pUMEPHI IPOSIBIICHUS 3aKOHA
OOJBIINX YHCEN B IPUPOIHBIX U
0OIIIECTBEHHBIX SIBJICHUIX;

- YMETh ONEPUPOBATH TOHSITHAMHU:
TOYKa, MpsiMasi, TUIOCKOCTbh,
MPOCTPAHCTBO, IBYIPAHHBINA yrod,
CKPEIIHBAIOIIHECS MPSMBIE,
[MapauIeTbHOCTh U
MEePICHIUKYISPHOCTD MPSIMBIX U
[IOCKOCTEH, Yol MEXy TIPSIMBIMH,
[YTOJI MEXAY IPSIMOU U INIOCKOCTBIO,
[YTOJI MEX/Ty TUTOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEXKITY TIPSIMBIMH, PACCTOSHUAE MEXITY
[IOCKOCTSIMH;, YMEHHE UCTIOIh30BaTh
[pY pelleHNH 33124 U3y4eHHbIE (DaKThI
1 TEOpEMBI IIIAHUMETPHU; YMEHHE
OIIEHWBATh pa3Mephl 00BEKTOB
OKpY>KaIoIero Mupa;

- YMETh OTIEpUPOBATH MOHSATHIMH:
MHOTOTPaHHUK, CEYCHUE
MHOTOTPaHHUKA, KYO,
[apauIeNenuie]], Ipu3Ma, MupaMua,
(burypa v IOBEpXHOCTH BpaIllCHUS,
LWUIMHAD, KOHYC, 1Iap, cdepa, CeueHHs
(urypsl BpalieHus, MIOCKOCTb,
Kacaromasics cepsbl, UIUHAPA,
KOHYCa, TUIOIAAb TOBEPXHOCTH
MUpaMUJIbL, TIPU3MBI, KOHYCA,
LIMHADPA, TUToLaab cepbl, 00beM
Ky0Oa, MPsIMOYT'OJIBHOTO
apaieNenue/ia, TMPaMuIbl,
[TPU3MBL, IIMIMHAPA, KOHYCA, 111apa;
[YMEHHE H300pakaTh MHOTOIPAaHHUKHU




[TOBEPXHOCTH BPAICHHS, UX CCUCHUS
OT PYKH, C TIOMOIIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX
CpE/ICTB; YMEHHE PACTIO3HABATh
CHMMETPHIO B POCTPAHCTBE; YMCHHE
[PACTIO3HABATH MIPABUIbHBIC
MHOTOTPaHHUKH;

YMETh OTICPUPOBATH MTOHSATHSIMH:
ITBMKCHHE B IPOCTPAHCTBE, TIOI0OHBIC
(buTypBI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIICHHE TUIOIACH
ITOBEPXHOCTEH M 00HEMOB IMOAOOHBIX
(buryp mnpu penieHuu 3a1ay;

- YMETh BBIYHCIISATH TECOMETPHUCCKUE
BEJTMYHMHBI (JITTMHA, YTOII, ITOINAb,
00BeM, IIIOMIA/Th TOBEPXHOCTH),
MCTIONB3Ys U3YYCHHBIC (POPMYITBI U
METO/IBI;

- YMETh OIICPUPOBATH ITOHATUSIMU:
[IPSIMOYTOJIbHAS CHCTEMa KOOPHMHAT,
KOOPJAMHATHI TOUKHU, BEKTOP,
KOOPJWHATHI BEKTOPA, CKAISAPHOE
[MPOU3BEICHHUE, YTOIT MEXKIY
BEKTOPaMH, CyMMa BEKTOPOB,
MPOM3BEICHIE BEKTOPA HA YHUCIIO;
HaXOOWUTh C IOMOIIBIO U3YUYCHHBIX
(hopMyIT KOOPIUHATBI CEPETUHBI
0Tpe3Ka, PACCTOSHIE MEKIY IBYMS

TOYKAMU,
-yMETb BBIOHWpATh MO IX O ISIIUH|
M3YYCHHBIA METONl I pelIeHUs

3a1a4M, paCIlO3HaBaTh MaTEMaTHYECKHUE]
(bakThl U MaTeMaTH4YECKHE MOJENIN B
[TPUPOIHBIX u OOIIIECTBEHHBIX|

SIBICHUSIX, B  HUCKYCCTBE;, YMEHHE
[IPUBOJUTH IPUMEPHl MAaTEMATHYECKUX
OTKPBITUHA POCCUMCKOM M MHUPOBOH

MaTeMaTHIeCKON HayKHn

OK 02. Mcnionp30Bath
COBpEMEHHBIE CPEJICTBA
[OVCKA, aHAJIN3a 1
MHTEPIIpEeTaIUH
MHQOPMALH, 1
MHQOPMAIIOHHEIC
TEXHOJIOTHH JIJIS
BBHITTOJTHEHHUS 33124
podeCcCHOHATEHOM
esITeIbHOCTH

B oOmacth TIEHHOCTH  HAy4YHOTO|
[MO3HAHMS:

-c)OPMHUPOBAHHOCTH MHUPOBO33PEHUS,)
COOTBETCTBYIOIIETO
YPOBHIO

0OII[eCTBEHHOI

COBPEMEHHOMY]
pa3BHUTHA HayKH 7l
MPaKTHKH,
OCHOBAaHHOTO Ha JHalloTe KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO

MeCTa B ITOJIMKYJIBTYPHOM MUDE;

- yYMETh ONEepUPOBaTh TOHITHIMH:
bynkums,
ITOKa3aTcJIbHAaA (I)yHK]_[I/I}I, CTCIICHHA]

[parioHaTbHAS

(byHKIWS, TorapudmMudeckas GyHKIUS,
TPUTOHOMETPUYECKUE byHKUIMH,
oOpaTHBIC (HYHKIIUW;, YMEHHE CTPOUTH
rpaduKu (yHKIHH,
MCTIONB30BaTh TpadUKu MpU U3yUYCHHUN

HU3YUYCHHBIX

[IPOLIECCOB U 3aBUCUMOCTEH, IpH

- COBCPLICHCTBOBAHHUC SI3BIKOBOU CIICHUU 3ala4d H3 JAPYyrux yqe6Hbe
UUTATSIbCKON KYJbTYPBI KaK CPpECACTBAMIPEAMECTOB U

3aJa4 H3 peaanoﬁ




BSaHMOI[efICTBHSI MCKAY JIOAbMHU U
IIO3HAHUA MHPA,

PKU3HH; BBIpaXKaTh tdhopmymnamy]

3aBUCUMOCTU MCXKIY BEJIMYUHAMMU,

- OCO3HaHME IICHHOCTH HAy4YHOWl YMEThb OINEPUPOBATH IOHATHIMHU:
e TebHOCTH, TOTOBHOCTHTOX/IECTBO, TOXKIECTBEHHOE
OCYILECTBISITh HPOCKTHYIO UipeoOpazoBaHue, ypaBHEHHE,
MCCIICIOBATEIBCKYI0  JCATEIbHOCTHHEPABEHCTBO, CHUCTEMa YpaBHEHHH Ul
MH/IMBUYaJIbHO U B TPYIIIIE. HEPABEHCTB, PaBHOCHIIBHOCTb
OBnaneHue YHUBEPCAJIbHBIMHyPABHCHUI, HEPAaBEHCTB M CHUCTEM,
y4eOHBIMU N03HABATEIILHBIMHU|PAIIMOHAIIBHEIE, UppaIMOHANIBHBIC,
eHCTBUSAMU: [OKa3aTeIbHbIC, CTCTICHHBIC,
B) paboTa c nHpOpMaLUEi: lmorapudmuyeckue,

- BJAAeTh HABBIKAMH  [OJYYCHHS[TPUTOHOMETPUYCCKUE ypaBHEHU,

I/IH(bOpMaHI/II/I U3 UCTOYHHUKOB pa3HbIX|
[TUTIOB, CAMOCTOATCIIBHO OCYICCTBIIATH)

[TOMCK, AaHalIM3, CHCTEMATHU3aLUI0 U
MHTEPIIPETALIUIO HHPOpMALIUH
[PA3ITMYHBIX BHJIOB u ¢dop
[IpeCTaBICHNUS;

- CO3JaBaTb TCKCThI B pPa3JIAMYHBIX|

(dopmMaTtax Cc ydeToM Ha3HAYCHUS
MHpOPMALUK | IIEJIEeBOM ayIUTOPHH,
dopmy

IIPECACTABJICHUA U BU3YyalIU3alluu,

BbIOUpast ONITUMAJIbHYIO

- OIICHUBATH JIOCTOBEPHOCTb,
NErMTUMHOCT  UHGOpPMALUH, €€
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-

PTUYCCKUM HOpMaMm;

- UCIIONIb30BaTh
MH(POPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~TEXHOJOTUI B

[PCIICHUN KOIrHUTUBHBIX,
[KOMMYHUKAaTUBHBIX H
OpraHn3aIlMOHHBIX 3ama4y C
COOJTIOIEHEM TpeOoBaHM

PPrOHOMUKH, TEXHUKH O€30I1acHOCTH,
CUTHEHBI, pecypcocbepexenus,
[PaBOBBIX M JTHUYECKUX HOPM, HOPM|
MHGOPMAITMOHHOM 0€301MacHOCTH;

- BJIaJC€Th HaBbIKaMH pacCliO3HaBaHUA U

3aIUThI UHQOPMAITUH,
MHGOPMALMOHHON Oe3omnacHoCTH|
PIMYHOCTHU

HEpaBEHCTBA U CUCTEMBI; YMETh PeIIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
TIOMOILIBIO

pPasIMYHBIX  IPUEMOB;

CIIaTb YpaBHCHHA, HCPABCHCTBA U
CUCTEMBbl C MapaMeTpoM; MPUMEHSTH
YpaBHCHUs, HCPABCHCTBA, NX CUCTEMBE]
U1 pCIICHUA MaTEMAaTUYCCKUX 3a/1ay U
3aay U3 pa3IUIHBIX 00JIacTell HayKu 1|
[pEAJIbHOM KU3HU;

- yMEThb
MOHSATUSAMU: IBH>KEHHE, MapajlieIbHbIN

CBOOOZHO  OIEPUPOBATH
[IEPEHOC, CHMMETPUS HA TIJIOCKOCTHU U B
[IPOCTPAHCTRE, MOBOPOT,
peoOpa3oBaHue MOMO0Us, MOTOOHBIC

(buryphl; yMETh paclo3HaBaTh PABHBIC

Cpe,Z[CTBa|I/I nogo0Hble GUIYpHl, B TOM YHCJIE B

[IPUPOAE,
IYMETb HCIOJIb30BAaTh T'COMCTPUYUCCKUC

HCKYCCTBE, apXUTEKTYpE;

OTHOIICHNS, HaXOJIUTh
reOMEeTpUUYECKHe BEIHMYUHBI (JUIHHA,
[yToJI, IUIomaab, 00beM) TP pelIeHHN
3a1a4 U3 IPYrHX yueOHBIX IPEAMETOB 1

13 peaHBHOﬁ KHU3HHU

OK 03. IInanupoBats 1
peann30BbIBATh
cOoOCTBEHHOE
MpohecCHOHANBHOE
JIMYHOCTHOE Pa3BUTHE,
NpeANPUHIMATEIBCKYIO

ICATCIIBHOCTD B

B oOnacti IyXxOBHO-HPaBCTBEHHOTO
[BOCITUTAHUSA .

-- c(hOpMUPOBAHHOCTL HPABCTBEHHOTO
CO3HAHMSI, STHYECKOr0 MOBEACHUS;

- CIIOCOOHOCTH OIIEHHWBATH CUTYAIHIO U]
[PUHUMATh

OCO3HAHHBIC  PCHICHUA,

- YMCTbL OICpHUPOBATL IIOHATUAMU:

[palliOHAJIbHEBIE, HAppALHOHANIbHBIE,
[TOKa3aTeNbHBIE, CTEIICHHBIE,
lmorapugmuyeckue,

TPUTOHOMETPUYECKUE YpPAaBHEHHS M|

HCPAaBCHCTBA, UX CUCTCMBbI;




npodeccuoHanbHOU cdepe,
MICIIOJIB30BATh 3HAHMS 10
(hMHAHCOBOIT TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHTYaLUsIX

OpUEHTHUPYSICH Ha MOpaJbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHUEC JIMYHOTO BKJIazda

B
[MOCTPOCHKE YCTONUMBOIO OyIyIIero;

pomuTesM W (WIM) JIPYrHM 4JicHa
CEeMbH, CO3JaHHUI0 CEMBH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUS IEHHOCTEH]
CEMCHHOM JXM3HU B COOTBETCTBHU C
TpaIulUsIMUA HapoJoB Poccuu;
OBnajicHue YHUBEPCAIbHBIMU
[PETYJISITUBHBIMU ACHCTBUSIMU:

a) caMOOpPraHU3aIINsL:

CaMOCTOSATCIIBHO OCYIICCTBJIIATH)

IO3HABATCIIbHYIO JCATCIBHOCTD,

- OTBCTCTBCHHOC OTHOLICHHUC K CBOI/IM|HOBerHOCTL
M|

YMETh ONEPUPOBATh MOHATHUIMHU:
MHOTOTPaHHUK, CedeHue]
MHOTOTpaHHUKA, Ky0, TapaJlIe/IeTUIIe I,
¢urypa
BpallleHus, [HIHHID,
KoHycC, map, chepa, ceucHuss (GUTYpHI
BpalIeHUs, IUIOCKOCTh, Kacarolasicsy
chepbl, NWIMHIPA, KOHYyCa, IUIOIIAIIH
OBEPXHOCTHU

pu3Ma,  HHpaMUaa, u

NUPaMUJIbI,  TIPH3MBIL,
KOHyCa, LMJIMHIpPA, IUIOMAAb ChEepsl,
00BEM KyOa, MPSIMOYTOJIEHOTO
mapajienenumnena, HPaMHIbL,
MPU3MbI, LUIHHIpPA,

YMCHHC I/I306pa)KaTI> MHOT'OI'paHHUKH U

KOHycCa, Iapa;

IIOBEPXHOCTH BpallICHUA, UX CEYCHUS OT]

BbBIABJIATH HpO6JICMI)I, CTaBUTH
B 00pa30BaTEIbLHOW JEATCIILHOCTH U
PKU3HCHHBIX CUTYaluAX;

[PEUICHUST  MPOOJIEMBI C  YYETOM
MMEIOIUXCSl PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEeANOYTEHU;

- 1aBaTb OLICHKY HOBBIM CUTYallUsIM;

HPYKH,
(hopMynmpoBaTh COOCTBEHHBIE 3aJaYUTHCTPYMEHTOB

CaMOCTOATCIIBHO COCTAaBJIATH HJ'IaH]paCHOSHaBaTL

C IIOMOIIBIO YCPTECIKHBIX

" SJICKTPOHHBIX|

CPEICTB; YMETb pacro3HaBaTh
CUMMETPHUIO B IIPOCTPAHCTBE; YMETH
[IPaBUJIbHBIE
MHOTOI'PaHHHUKH;

YMETh ONEPHPOBATh MOHATHIMU:
[PSIMOYTOJIbHAsT CHUCTEMa KOOPAMHAT,

crioco0cTBOBaTh  (POPMHUPOBAHMUIO

KYJIbTYPHBII YPOBEHB;
0) CAaMOKOHTPOJIB:
MCTIOIB30BaTh MPHEMBI pediexcun s

OIICHKM CHUTYyalluh, BBEIOOpa BEPHOIO
[pELLICHMUS;
- yMETh OLEHMBaThb PUCKU H

CBOCBPCMCHHO IIPUHUMATL PCIICHU
110 X CHUXKCHHIO,

B) AMOIIMOHATHHBIHA HHTEJIJIEKT,
[Ipe/IrmosIaratonmi
c(hOPMHUPOBAHHOCTb:

BHYTpEHHEH MOTHBAIIWH,
BKITIOUAFOIIICH CTpeMIICHHE K
JTOCTHXKECHHUTO neian u yCexy,

OINTUMH3M, WHUIIUMATUBHOCTb, YMCHHC

HeﬁCTBOBaTL, ncxonda nus3 CBOHX]

BO3MOKHOCTCH;
- SMIIATUH, BKIFOYAOIIEH CIOCOOHOCTE
IIOHUMATh SMOIUOHAJIBHOC COCTOSSHHEC
IpYTUX, ero

YUYHUTHIBATH npu

[IPOSIBIICHUIO IIMPOKOW 3pYyIULUU BIPOU3BEICHHUE,
pa3HbIX O0MACTsIX 3HAHWH, MOCTOSHHOBEKTOPAMH,
[OBBIILIATH CBOM OOpa30BaTEJIbHBIA H[IPOU3BEACHUE

KOOPMHATEHI TOYKH, BEKTOD,
KOOpAMHATBI ~ BEKTOPa,  CKAIIPHOE
yroin MEXTY|

cymma BEKTOPOB,

BEKTOpa Ha YHCIIO;
HAXOJUTh C TOMOIIBIO H3YyYEHHBIX
hopmyn
0Tpe3Ka, PACCTOSHHE MEXAy JBYMs]

KOOpAWHATBI CCPCANHDLL

TOYKaMH

OCYIICCTBJICHUN KOMMYHHKAaIINH,




CIIOCOOHOCTh K COYYBCTBHIO  H
COIEPEKMBAHHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX
CIIOCOOHOCTD BBICTPAMBAaTh OTHOILCHUS

C JpYyTUMH IIOJIbMH, 3a00THTHCA,

[POSIBIISITh MHTEPEC U pa3peliarh
KOH(JIMKTHI

OK 04. DdbdhexTuBHO TOTOBHOCTH K CaMOpPa3BUTHIO- YMETh OINEPHPOBATH TOHATHUSIMHU:

B3aMMO/ICHCTBOBATh U CaMOCTOSITETLHOCTH WCIly4aliHBIA ~ OMBIT M CIIy4allHOE

paboTaTh B KOJUIGKTUBE H  |CAMOOTIPE/ICIICHUIO; COOBITHE, BEPOSTHOCTh CIYYallHOTO

KOMaHJIe -OBJIQJICHUE  HaBBIKAMH  Y4€OHO-COOBITHS; YMETh BBIYUCIISITH
MCCIIEIOBATEbCKOM, TPOEKTHOW  HBEPOATHOCTH  C  HWCIOJIb30BAaHHEM|
COIUAITLHOM NI TeTbHOCTH; rpadUuecKuXx METOJOB; NPHUMEHSTH

OBnagenue YHUBEPCATbHBIMH
KOMMYHUKATUBHBIMU JICHCTBHUAMHU:

0) COBMECTHAs ACSITEIbHOCTb:

- IIOHUMAThb u HCII0JIB30BAaTh
IpEUMYILECTBA KOMaHJTHOI U
MHAMBUAYATEHON paboThI;

-  OpUHAMATH  [eJIH
NIeSTeIbHOCTH,  OPraHU30BBIBATH U

KOOPAMHHMPOBATb JEUCTBHS 110 €€

JTOCTHXKCHHUIO: COCTaBJIATh T1JIaH]

IEHCTBUN, pacHpelensaTh poiau ¢

[yaeToM MHEHUH Y9aCTHUKOB,
00CYXIIaThb PE3yJIbTaTbl COBMECTHOM
[paboTHI;

- KOOPIWHHUPOBATh W  BBINIOJHATH
pabory B

BUPTYAJIbHOTO U KOM6I/IHI/IpOBaHHOFO

YCIOBUAX p€ajIbHOTO,)
B3aHMO,Z[Cf/'ICTBH$I;

- OCYHICCTBIIATH TIO3UTHUBHOC
CTPATCTUYICCKOC IIOBEACHUC B

[PA3JIMYHBIX  CUTyalUdX, JMPOSABIIATH)

TBOPUECTBO W BOOOpakeHWe, OFBITh
MHULAATHBHBIM.
OBranenue YHHUBEPCATbHBIMH
[PETYISTUBHBIMU JCHCTBHUAMHU:

') IPUHATHE CE0S M IPYTUX JIIOJICH:

- MPUHUMATH MOTHBBI M apTryMEHTEHI
MpyTHX Opu  aHaju3e

[PE3yNIbTaTOB JAESITEILHOCTH;

Troneit

- IIpU3HaBaTb CBOE IMPaBO M IPaBO
IPYTHX JIIOJeH Ha OINOKY;

- pa3BHBAaTh CIOCOOHOCTH ITOHMMATH
MUp C TO3ULMH JPYTOro YeI0BEKa

(hOpMYNBI CIOXKEHHS W YMHOXCHUS
BEpOATHOCTEH, KOMOMHATOPHBIE (PaKTHI
1 (QopMynbl TP peEIICHWH 3alad;

OLICHUBATHL BCPOATHOCTHU  PCaAJIbHBIX

COOBITHIA; 3HAKOMCTBO CO CIYJaiHBIMHU|
BCIINYUHaMU,

YMEHUE  NPUBOJUTH|

COBMECTHOM[[IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX

UMCCII B IPUPOAHBIX U O6HICCTB€HHI>IX

MIBJICHUSX

- yMeTh CBOOOIHO OIEPUPOBATH
TITOHATHUAMMU: CTCIICHb C 1 ECJIBIM|
[oKaszaTeleM, KOpPEeHb HaTypaJbHOM
CTEIICHH, CTENEeHb C palMOHAIBHBIM
TI0Ka3aTeleM, CTEIEeHb c
NeliCTBUTEITBHBIM (BeIIeCTBEHHBIM)

[oKa3aresiem, Jorapum ducia, CHHYC,
KOCHYC W TaHIMEHC MPOHU3BOJILHOTO

RUEN
- yMeTb CBOOOJHO  ONEPUPOBATH)
[TOHSTUSMU: rpaduk GbyHKIHH,
oOpaTHast ~ (QYHKUUS,  KOMITO3UIIHS
(hyHKITHIA, TUHeHas byHKIIHS,
KBaapaTudHas (YHKIUS, CTENeHHas]
(ODYyHKIMST C [edbIM  TIOKasaTelneM,
TPUTOHOMETPHYECKIE GyHKINH,
oOpaTHbIE TPUTOHOMETPUUECKHUE
(byHKIINH, MOKa3aTeIbHas u
lmorapupmuyeckas (GYHKUUH; yMETh)
CTPOUTH rpaduKu byHKIHH,

BHITIOJIHATH PeoO0pa3oBaHus rpa)uKoB
(hyHKITHIT;
- yMeTh HCHOJNB30BaTh rpadukH
(DyHKUME A7 U3y4YEeHUs] MPOLECCOB U
3aBHCUMOCTEW MPH PEICHUU 3a]ad U3

NMpyrux y4ueOHBIX NpPEAMETOB U U3

peaanoﬁ JKH3HHU, BbIpa>KaThb




(bopMynaMu  3aBUCUMOCTH  MEXKIY]
BEJTMYMHAMU;

- CBOOOJIHO OMEpUpPOBATh MOHATHIMU:
YeTHOCTh (DYHKIMH, TEPUOIMIHOCTD
(hyHKIIMH, OTpaHUYEeHHOCTh (YHKIIWH,
MOHOTOHHOCTb (DYHKLHUH, 3KCTPEMYyM
(byHKIIMH, HAanOONbIlIee ¥ HAUMEHbIIIEE]
BHaueHUS (YHKIIMA Ha TPOMEKYTKE;
YMETh
hyHKIIH;
- yMeThb HCIIOJb30BaTh CBOWCTBA W
rpadukn  QYHKIUE IS pemieHusy
YpaBHCHUH, HEpaBEHCTB M 3ajad C

IMPOBOJAUTH HUCCICIOBAHUC]

[apaMeTpamy, n300paxkarthb HAa
KOOPAMHATHON IJIOCKOCTH MHOKECTB|
[PELLIEHUI ypaBHEHUI, HEPABEHCTB U MX

CUCTEM

OK 05. OcymiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoiit @enepaunu ¢
YI€TOM OCOOCHHOCTEMH
COLIMAIILHOTO ¥ KYJIETYPHOTO
KOHTEKCTa

B o6nacTu 5cTETHYECKOT0 BOCTIMTAHUS:
- DCTETUYECKOE OTHOUIEHHE K MHUPY,
BKJIIOYAs 3CTETHKY ObITa, HAYYHOTO Y|
TEXHUYECKOr0 TBOpPYECTBA, CIIOPTa,
Tpy/a U 0OLIeCTBEHHBIX OTHOLICHUIA;

CIIOCOOHOCTH BOCTIPUHIMATH

1 TBOPYECTBO CBOETO U JAPYIHX

HapOJOB, OIIYIIAaTh 3SMOLMUOHAIBHOE
BO3/ICIICTBHE UCKYCCTBA;

- yOeXIIEHHOCTh B 3HAYUMOCTH s
ITMYHOCTH U OOIIECTBA OTCYECTBEHHOTO
1 MHPOBOTO HCKYCCTBa, ITHUYECKHUX
KyJTbTYPHBIX TPaJWLUNA W HAPOTHOTO
TBOPYECTBA,;

TFOTOBHOCTbL K CaMOBBIPAXKXCHUIO B

[Pa3HBIX BUJIAX MCKYCCTBA, CTPEMIICHHE
MpPOSIBIATh ~ KauecTBa  TBOPYECKOM
ITMYHOCTH;

OBranenue YHHUBEPCATbHBIMH

KOMMYHHKATHBHBIMU JICHCTBUSIMH:
a) oOmIeHMeE:

OCYIIECTBJIATE KOMMYHHKAlIUU BO|
Becex cepax )KHU3HU;

pacro3HaBaTh HeBepOaIbHbIE]

CpCACTBa O6IJ_ICHI/I$[, IIOHUMATH

BHAYCHHC COHaJIbHBIX 3HaKOB,

[paCIio3HaBaTh MIPEATNTOCHIIIKH
KOH(I)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ n CMATr4daTh

KOH(JIUKTHI;

[Pa3IMYHbIC BUJIBI HCKYCCTBA, TPaIuHHMH(OpMAIIHIO,

YMETh OIEPHPOBATh MOHSITHSIMU:
cpenHee apudMeTHYECKOe, MeHaHa,
HarOOoJIbIIee U HAUMEHbBIIICEe 3HAYCHHS,
pa3mMax,  JHCHEpPCHs,  CTaHAApTHOE
Habopa;

[YMEHUE M3BJIEKAaTh, HHTEPIPETHPOBATH|

OTKJIOHCHHC YHCJIOBOTO

MPEJCTaBICHHYI0 B
Tabnuiax, Ha auarpammax, rpagukax,
OTpaXarolllyl0 CBOWCTBA  pEAJIbHBIX
[IPOIIECCOB U SIBJICHUH; MPEICTABIIATH]
MHMDOPMAITUIO C TOMOIIBIO TaOIUI] U
uarpamm; UCCIIC/IOBATH
CTATHCTUYECKHE JJaHHBIC, B TOM YHCIIE C
[MPUMEHEHUEM IrpapUUecKuX METOJIOB U]
DIICKTPOHHBIX CPE/ICTR;

YMEThb OICPUPOBATH MNOHATUAMMU:

TOYKa, npsimasi, TJIOCKOCTb,
[IPOCTPAHCTBO,  JIBYTPaHHBIA  yrod,
CKPELIMBAIOLINECS psMBIE,
MapayuieIbHOCTh 7|
[EPIEHANKYIIPHOCTE  MPSIMBIX |

[JIOCKOCTEH, YroJl MEXIy IpSIMbIMH,
[YTOJl MEXIy OpSIMOM M IIJIOCKOCTBIO,
[YTOJI MEXY IJIOCKOCTSIMH, PACCTOSTHUE]
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE
MEKy NPSIMBIMH, PACCTOSHUE MEKIY|
[JIOCKOCTSIMU;

- YMEThb HCIIOJb30BaTh IPU PELIECHUY
3ajad M3ydeHHble (PaKTBl W TEOPEMBI
[JIJAHUMETPUM;  YMEHUE

OKPY>KaIOILIEro

OIICHUBATh|

pa3sMeppl  0OBEKTOB

Mupa




- Pa3BCPHYTO U JIOTUYHO U3JIaraTb CBOIO

TOYKY 3pEHUs C HCIIOJIb30BaHHEM|
SI3BIKOBBIX CPECTB
OK 06. IIposBraTs - OCO3HaHue o0OyyaromuMucs- yMeTh pellaTh TEKCTOBBIE 3a/1auH
rpaXkJaHCKO- [poCCHUIiCKOI IpaXIaHCKOMPA3HBIX THIOB (B TOM 4HCIC Ha
[IATPUOTHYECKYIO TIO3ULINIO, [MIEHTHYHOCTH; (IPOLICHTEL, TOJIN 1 HaCTH, Ha IBIKCHHC,
paboTy, CTOMMOCTh TOBAapOB U YCIYT,
IIeMOHCTPHPOBATH - IeJICHATPaBICHHOE pa3BUTHE
HaJIOTH, 3aJa4n u3 obnacty

0CO3HAHHOE IIOBEACHUE Ha
OCHOBE TPAJUIIMOHHBIX
00IIIe9eI0BEYeCKIX
[IEHHOCTEH, B TOM YHCJIIE C
y4€TOM rapMOHHU3ALIH
ME)KHALIMOHATIBHBIX U
MEKPEITUTUO3HBIX
OTHOLUEHUH, IPUMEHSTh
CTaHIapThI
AHTUKOPPYILIHOHHOI'O
[OBEICHNUS

BHYTpeHHeﬁ HO3HIOUN JITUYHOCTHU HAa|

OCHOBE JTyXOBHO-HPABCTBEHHBIX|
lleHHOoCcTel  HapomoB  Poccuiickoif]
denepanuu, HUCTOPUYCCKUX u

HAI[MOHATBHO-KYJIBTYPHBIX TPaIUIUi,
(hopMHpOBaHWE CHUCTEMBI 3HAYNMBIX

[ICHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,
AHTUKOPPYILIIOHHOTO

MHPOBO33pPEHUS, [IpaBOCO3HAHUS,
PKOJIOTUYECKON KYJIBTYPBHI,

CIIOCOOHOCTH CTaBHUTh IEJIH U CTPOHUTH
PKHU3HCHHBIC IIJIaHBbI,

B dacTu rpak 1aHCKOTrO BOCITUTAHHS:

- OCO3HAHUC CBOUX KOHCTUTYIHMOHHBIX
pas 00513aHHOCTEH,

u YBaKECHUE

3aKOHA U IPaBOIIOPSIIKA;

- MIPUHATHE TpaJUINOHHBIX
HAIIMOHANBHBIX,  OOIIEYeTOBEYCCKUX|
F'YMaHUCTHUYCCKUX U JEMOKPATHYECKUX
I[ICHHOCTEIA;

- FOTOBHOCTH IIPOTUBOCTOSITH|
MI€OJIOT N IKCTPEMHU3MA,
HallMOHAJIN3Ma, KceHodoouH,
TUCKPUMHUHAIIMU 110  COIMAIBHEIM,
[PEITUTHO3HBIM, PacoBbIM,

HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BCECTH COBMCCTHYIO

1€ TEIBHOCTD B WHTepecax
pa)XTaHCKOTO OOIIeCTBa, y4aCTBOBAThH
B CcaMOYTIpaBIICHUH B
00111e00pa30BaTENLHON OpPraHU3aIliH U

JICTCKO-FOHOMICCKUX OpraHnU3alusaX;

- YMCHHUE B3aHMOIIeI>'ICTBOBaTL C
COLMaTbHBIMU WHCTHTYyTaMHu
COOTBETCTBHHM C WX (YHKIHAMH U
Ha3HAYCHHUEM;

- TOTOBHOCTb K TyMaHUTApHOH H
BOJIOHTEPCKOU JI€SITENIbHOCTH;
[MaTPUOTHYECKOTO BOCITUTAHUS:

- cOpMHUPOBAHHOCTb  POCCHICKOM
rpa)TaHCKOM UJCHTUYHOCTH,|

BOTKpLITI/II/I POCCUUCKOU U MHPOBOH

YIpaBJICHUs] JINYHBIMA U CEMEHWHBIMY
(buHaHCaMM); COCTaBIATH BBIPAXKCHUS,
YpaBHEHUS!, HEPABEHCTBA U UX CUCTEMB]]
[0 YCJOBUIO 3aJaud, MHCCIEIO0BAThH
[TOJIyUEHHOE pELIEHHE U OLICHUBATH
[PaBIONOIOOHOCTD PE3YJIbTATOB;

- *yMeTb OIlepupoBaTh MOHATHIMU:

omnpeleieHue, aKchuoMa, Teopema,
CJICIICTBUE, CBOMCTBO, MPU3HAK,
ToKa3aTenbCTBO, PaBHOCHUJIbHBIC
(hopMyTHpOBKH; YMETH,
(hopMyITUpOBaThH oOpartHoe u
[TPOTUBOIIOJIOKHOE YTBEPK/EHUE,

IPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI,
MCIIOJIB30BAaTh METOJ[ MaTeMaTHYECKOH
WHIYKIWHW; TPOBOJUTH J0Ka3aTeIbHbIC
[PACCYXKJICHUSI TPHU pPEIICHUH 3ajad,
OLICHMBATH JIOTHYECKYIO MPABHILHOCTH
pacCyKJICHUI;

- *yMmMeTp CBOOOJHO OIEPUPOBATH
TTOHATHSIMU: MMOCIEI0BATEILHOCTD,
apudmeTnyeckas porpeccus,
reoMeTpuyecKas porpeccus,
OECKOHEYHO yObIBatoIas
FeOMETpHUYECKasi TMPOTPecCusi; YMETH|
3a7aBaTh MMOCIEAOBATEILHOCTH, B TOM
grclIe C TOMOII[bI0 PEKYPPEHTHBIX
(bopmyur;

- *yMeTh BRIOMPATH MOIXOSIINN METO/
3a7a4H;

JUUIL  pCHICHUA ITOHUMAaHUEC

BHAYMMOCTU MATCMATUKU B H3YUCHHY]

[TPUPOIHBIX u OOIIIECTBEHHBIX|

IIPOLICCCOB u ﬂBHeHHﬁ; YMCETH

[paCIio3HaBaTb IMPOABJICHHUEC 3aKOHOB

MAaTCMAaTUKU B HCKYCCTBC, YMCTH

[IPUBOANUTL NPUMEPBI MAaTCMATUYICCKUX|

MaTeMaTHYCCKON HAayKn

[IaTPUOTH3MA, YBAXKCHUSA K CBOCMY]




Hapony, OTBETCTBEHHOCTH|
nepen PonuHON, ropmoctd 3a CBOMU
Kpaii, cBOO PoauHy, CBOH S3BIK U
KYJBTYPY,
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

IOCHHOCTHOC OTHOLICHUEC

9yBCTBa

IpomryIo€ M HACTOAIIEC
- K]
roCy1apCTBCHHBIM
MCTOPUYCCKOMY

CHMBOJIaM,
MIPUPOTHOMY]
HAcleIuIo, MaMATHUKaM, TpPagulHiIM

u

HaponoB  Poccnmm,  mocTHKEHHAM|
Poccuu B Hayke, HCKycCTBE, CIOpTE,
TEXHOJIOTHSIX U TPY/E;

- ujeiHas yOexJAeHHOCTh, TOTOBHOCTD
K ciyxeHnto W 3ammre OTeuecTsa,
OTBETCTBEHHOCTB 32 €ro Cyab0y;
OCBOEHHBIE 00yYaroIMMHUCS]

MEKITPEIMETHBIC TTOHATHS 3|
VHUBEpPCAJIbHBIC y4YeOHBIC JCHCTBUS
(perynaTuBHbIE, II03HABATEIILHBIE,
KOMMYHHKATHBHBIC);

- CIOCOOHOCTh MX HCIIOJIL30BAHUS B
COLMAIbLHOM|

MO3HAaBaTEIbHON Hu

MpaKTHKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY TUIAHUPOBAaHUIO H
OCYIIECTBICHHUIO y4aeOHOH
JICATCIIBHOCTH, OpraHru3alu yqe6Horo

COTpYAHHNYCCTBA C IIE€AAroru4cCKuMHU

pa0OTHMKAMH W CBEPCTHHUKAMH, K|

[YIaCTHIO B MOCTPOEHUY|

MHIMBUTyaIbHOM o0pa3oBaTeIbHOH

TPaeKTOPUH;

- OBJAJICHME HaBbIKAMM  Y4eOHO-

CCNIEAOBATENbCKOM, MPOEKTHOH W

COLIMATLHOM JIESITETbHOCTH
OK 07. ConericTBOBaTh - HE [IPUHUMATh JNEUCTBUA- YMETh OINEPUPOBATH MNOHITHUIMU:
COXPAaHEHHWIO OKPYXKAIOIIEH [[IpUHOCAIIME  Bpel  OKpyXaromeW(yHKIHs, HenpepblBHAsS  (yHKIHS,
Cpebl, cpene; MIPOU3BOIHAS, nepBooOpasHas,
[pecypcocOepekeHuto, - YMETH MIPOTHO3UPOBATHOINPEACTICHHBI ~ HHTETpA;  YMETh
MPUMEHSTH 3HAHUS 00 HeOIaronprsITHHIC 9KOJIOTHIECKUEHAXOTUTE TPOU3BOIHBIC DIIEMEHTAPHBIX
M3MEHECHHH KJIMMarTa, [TOCTICICTBHS MPeaNPUHUMAEMBIX|PYHKIIMHA, HUCIONB3YsS  CIPABOYHBIC
[IPUHLIUIIBI OEPEXKIIMBOTO  [MEMCTBHIA, IPEJOTBPAIATh UX; MaTepHUabl; HCCIIeIOBATh B

MPOU3BOCTBA, YPPEKTHBHO
1elicTBOBATh B
Upe3BBIYAMHBIX CUTYAIUSIX

pacupuTh
PKOJIOTMUYECKON HANpaBICHHOCTH;

OIIBIT ZIGHTCHBHOCTHIHpOCTeI;'IIlII/IX clydasax (1)YHKI_II/II/I Ha

MOHOTOHHOCTBH, HAXOJUTH HauOOJIbIINE

- paspabarbiBaTh IUIaH pEHICHUSM HAWMEHbIWE 3HAYCHHS (YHKIIUI;
MpoOleMbl € y4eToM  aHaW3aCTPOUTh TrpadUKd MHOTOYICHOB (|
MMETOIINXCS MaTepHaJIbHBIX MCIIOIb30BaHHEM anmnapara

HEMaTepUaIbHBIX PECYPCOB;

IMAaTEMATUYCCKOT'O aHa/In3a,; IIPUMCHATD
[IPONU3BOJHYIO IpU PCHICHUHN 3aa4 Ha|

JIBHOKCHUC, peuaTtb MMPAKTHUKO-|




- OCYIIECTBIATH IICICHAPABICHHBIH
[MOKMCK TIEpeHOca CPEJCTB U CIIOCOOO0B
NelicTBUS B TPO(ECCUOHATIBHYIO CPeLy;
- yMeTh TEPECHOCUTHh 3HAaHUS B
[MO3HABATENILHYI0 M MPAKTUYECKYIO

00IacTu KHU3HCACATCIbHOCTH,

- IpemjaraTb  HOBBIE  IIPOCKTEHI,
OLICHUBATh UACU C MO3WUIIMH HOBU3HEL)
OpUTHHANTBHOCTH, MPaKTUYECCKOM]
3HAYUMOCTH,

- /aBaTh OILICHKY HOBBIM CHUTYaIlHsIM,
BHOCHUTH KOPPEKTHBHI B ACSITCIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTaTOB
[ICIISIM

OPHUCHTUPOBAHHBIC 3aJadn Ha
HaWOOJIbIINEe W HAUMEHBIIIHE 3HA4YCHMUS],)
Ha HaXOXKACHHUE IIYTH, CKOPOCTU U

[YCKOpESHHS;

YMETh ONEPHPOBATh MOHITUSIMU:
MBIDKEHNE B TPOCTPAHCTBE, MOJOOHbIC
(bUTYypBI B IPOCTPAHCTBE; HCIOIB30BATH)
OTHOLICHHUE TUIOIIA/ICH MOBEPXHOCTEH H
00beMOB ~ TOAOOHBIX  GUTyp TpH
[PELIICHUH 3a/1a4;

- YMEThb BBIYHCISTH ['€OMETPHUYECKHE
BEJIMYMHBI (AJIMHA, YToJ, IUIOMIANb,
00beM,  IUIOMATL  ITOBEPXHOCTH),
MCTIIONB3Ysl W3y4YeHHbIE (QOPMYIBI |

METOIbI

IIK 1.2. BeimonaHsaTh
CJIECapHYIO U
MEXaHHUYECKYIO0 00pabOTKyY
meTanei mpucocoOIeHHH,
[PEXYILIETO U
M3MEPHUTEITHLHOTO
MHCTPYMEHTA B
COOTBCTCTBUU C
PON3BOICTBEHHBIM
3aJaHuEeM C COOJIOICHIEM
TpeOOBaHMIT OXpaHbI TPY/IA.

- BJIaACTb HABBIKAMU IIOJyYEHHUs
MHPOPMALMK U3 HCTOYHUKOB PAa3HBIX

[TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATH)

- YMETb pE€IIaThb TEKCTOBLIC 3a1a4n
[PA3HBIX THUIIOB
- YMETb BBIYUCIIATE TECOMCTPUUCCKUC

MOWCK, aHaln3, CHCTEeMAaTH3aIlMI0 H
HHPOpMALIUH

dop

MHTEPIIPETALIUIO

[Pa3JIMYHBIX BHUI0B u

[IpEeICTABIICHNUS;
- yYMETb IIEPEHOCUTh

3HaHUA B|

[MO3HABATENBHYI0O M  IMPAKTUYECKYIO

00J1aCTH JKM3HEACITSIIBHOCTH;

BEJTMYHMHBI (JITTMHA, YTOII, ITOINAb,
00BEM, IIJIOIIA/Th TOBEPXHOCTH),
MCTIONB3Ys U3YYCHHBIC (OPMYIIBI U
METOIBI

rpaduku
(DYyHKIMH A7 U3y4YeHUST TPOIIECCOB H

- YMEThH HCIIOJIb30BaTh
3aBHUCHMOCTEN MpU pelIeHUuH 3ajad U3
Npyrux y4deOHBIX NPEAMETOB U U3
[peaIbHOM

KHU3HU, BbIpaXKaTh,

(opMyslaMu  3aBHCHMOCTH  MEXKILY]|

BCJIMYMHAMMU




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

TACIATLITAHBI

2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA0OTHI

Buj yueOHoii padoThl

O0BbeM yacoB

O0bem 00pa3oBaTeJIbHOM NPOrPaAMMBbI M CHUIIJIMHBI

282

caMoCTOsITeNIbHas paboTa (€CIM MPETYyCMOTPEHO)

0

BO BSaHMOHeﬁCTBHH C IIp€rogaBaTcjicM

282

OCHOBHOe cO/Iep;KaHue:

TEOpEeTUYECKOe 00yUeHHe

200

IIPAKTUYCCKHUEC 3aHATH .

60

nabopaTtopHbie pabOTHI (€CIIH MPETYCMOTPEHO)

MPaKTUYECKUE pabOThI (€CIH MPETYCMOTPEHO)

IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEpPKAHUE
NMPHUKJIATHOT0 MOAYJIA):

TCOPECTUYCCKOC O6yLICHI/IC

MPAKTUYCCKUC 3aHATUA

nabopaTtopHbIe padOTHI (€CIIH MPETYCMOTPEHO)

MIpaKTU4eCcKHe paboThl (€CIu MPeTyCMOTPEHO)

KOHCYJIbTalluH

N[OOI

IIpomeskyTOoOYHAs aTTecTAlMsA POBOAUTCH B hOpMe IK3aMeHa




2.2. TemaTnueckuii IVIaH M coiep:kaHue 001meo0pa3oBaTeJbHOH YUeOHO 1M CUMIIJIMHBI

HaunmenoBanme Conep:xanue yueOHOro Marepuasia u popmMbl OPraHu3anNU Dopmupy
pa3aesioB U TeM AeITeJIbHOCTH 00y4aromuXcs O0beM eMblIe
4acoB KOMIIeTeH
MU
1 2 3
Paszngen 1. YpaBHeHusi 1 HEPAaBEHCTBA
Tema 1.1 Beenenue B Coaeprxanue yueOHOro MaTepuaJia OK 01
JTUCHUIUTUHY 1. MaTeMaruka B HayKe, TEXHUKE OK 02
2.MatemaTnKa B 5KOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTHUSIX 2 OK 03
3.MaTemaTuKa B IPAKTHYECKOM IesATeIbHOCTH OK 04
4. Ilenu v 3a1a4n U3y4eHUs MATEMAaTUKHU NpU 0CBoeHUU cnenuaibHocteit CI10 OK 06
Tema 1.2 Apudmernueckne Coaepxxanue y4yeOHOIro MaTepuasia OK 07
JEHCTBHS C 1.CrnoxeHue, BBIMUTAaHHE, YMHOKEHHE U JICJICHUE IeUCTBUTEIbHBIX YHCEl
JICHCTBUTEIILHBIMU 2. Crio)keHre, BEIYUTAHUE, YMHOKCHHE U JICICHNE OOBIKHOBCHHBIX TPOOCH 2
YuciIaMH, OObIKHOBEHHBIMU 3. CnoxeHue, BRIYUTAHHUE, YMHOJKCHHE U ICJICHUE ACCATUYHBIX L[po6ep"1
U JCCATUYHBIMH JIPOOSIMHU
Tewma 1.3 IIpeoOpazoBanue Coaep:xanue yue0HOro MaTepHaJia
anredpanyecKux BoIpakeHHH | 1.BbiBoj (hOpMyIT COKPAIIEHHOTO YMHOKEHHS
2. [IpeoOpazoBaHue YHCIOBBIX BBIPAKEHUI ¢ TPUMEHEHHEM (POPMYIT COKPAIICHHOTO 2
YMHOXKCHHS
3. [Ipeobpa3zoBanre OYKBEHHBIX BBIPAKEHUH C MPUMEHEHHEM (POPMYIT COKPAIIEHHOTO
YMHOXKCHHS
Tewma 1.4 JIuneitnsie Coaep:xanue yueOHOTro MaTepHaJia
yYpaBHEHUs, IMHENHASA 1. Pemienue nMHEWHBIX ypaBHEeHUH. V3ydeHne CBOWCTB U MOCTpOeHHEe rpaduka JIUHEHHON
byHakus, €€ rpaguk byHKIMH 5
2. OcCHOBHBIE TpPHUEMBI pEIICHUS JIHMHEWHBIX YpaBHEHWMH (pa3joKeHHEe Ha MHOXKHUTEINH,
MOICTAHOBKA, TpadUueCcKuii METO)
3. PaBHOCWJIBHOCTb YpaBHEHMH
Tewma 1.5 JIuneitnsie Copaepxxanue yyeOHOro MaTepuasa
HCPAaBCHCTBA M MX CUCTCMBI | |. PemeHue TMHENHBIX HEPABEHCTB 2

2. PaBHOCWJILHOCTh HEPABEHCTB, CUCTEM




HauMmenoBanue

Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu

Dopmupy

pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4acoB KOMIIeTEH
10701
1 2 3
3. OCHOBHBIE TPUEMBI PEUICHUS TUHEHHBIX HEPABEHCTB (Pa3I0oKeHNE HA MHOXKHUTEH,
rpaduveckuii MeTox). MeTo HHTepBaJIOB
TemaTuka NpakTUYECKUX 3aHATUN
IIpakTnueckoe 3austue 1: «Penenre JUHEHHBIX YPAaBHEHU U HEPABEHCTBY 2
Temal.6 Cuctemsl Coaepxxanue y4eOHOTro MaTepuasa
JIMHEHHBIX HCPABCHCTB 1 .Pemennie cuctem JIMHENHBIX YPaBHEHUM 9
2.OCHOBHBIE ITPUEMBI PEILLIEHUS JINHEHHBIX HEPABEHCTB (pa3ylo’KeHNE Ha MHOXKHUTEIH,
rpaduueckuii MeTo). MeToJ1 HUHTEPBAJIOB
Tema 1.7 Cucremsl Coaepxxanue yyeOHOTro MaTepuasa
JIMHCHHBIX yPAaBHECHUH 1. PerieHune cuCTEM JIMHEWHBIX YPABHEHHI BTOPOTO MOPSIKA 5
2. MeTtoapl pelieHns CUCTeM JIMHEHHBIX YpaBHEHUH (ITOICTAHOBKA, ajre0panyeckoe ClIoKeHue,
rpaduueckuit MmetTos, no popmynam Kpamepa)
[IpakTuueckoe 3ansatue 2: «Pemenne ypaBHeHUN, HEPABEHCTB U UX CHCTEM) 2
Tema 1.8 HppanuonanbHbie Coaepxxanue yuyeOHOro MaTepuasa
YpaBHEHUSA 1. MoHATME MPPALMOHA/bHBIX YPaBHEHWI 5
2. OCHOBHble NPUEMbI PeLleHUA NPPALMOHANbHbIX YPaBHEHW
TemaTuka NpakTUYECKUX 3aHATUMN:
1.9 UppaunoHanbHble Coaepxanue yueOHOro MaTepuasa
HEepaBEHCTBA 1.MoHATME nppaLnOHaNbHbIX HEPABEHCTB 2
2.0CHOBHbIe NpUeMbl PeLIEHUA UPPALMOHANbHBIX HEPABEHCTB
Kountpoas no pasneay 1. [lpaktuueckoe 3ausitue 3: «Pemienne ypaBHeHU 1 HEPABEHCTBY 2
Pasznen 2. PazBuTHEe NOHATHS 0 YHCTIE
Tema 2.1 Hensie u Coaep:xanue yueOHOro MaTepuaJia IIK 1.1
panlMOHAJIbHBIC YHUCJIA 1. BeimonHeHue apH(bMeTquCKI/IX JICWCTBUI HAJI LIEJIBIMA M PAlIMOHAIIbHBIMU YU CIIAMHU 2 OK 01
2. HaxoseHne MprOIMKEHHBIX 3HAYEHHI BETMYUH OK 03
3. HaxoxeHue norpenrHocTel BEIYUCICHHH OK 06
Copep:xanue yueOHOT0 MaTepuana 2




HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu Dopmupy
pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4acoB KOMIIeTEH
10701
1 2 3
Tema 2.2 JletictBurensublie | 1. [IpencraBienue nepuoandeckux apooeii B Buje 0OBIKHOBEHHBIX Apo0eit
qucia 2. [TpubGnkeHHbIC BHIYUCIICHHS
Tema 2.3 Boinonnenue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue NPHKJIAJTHOT0 MOLYJIsl)
aqu)MfTquCKHX JICUCTBHHL | 1 CpoiicTaa apru(pMETHYECKHUX JICHCTBUI 2
HaJ JeHCTBUTEIIbHBIMU
yuCIaMu 2. Breinonnenue apuMeTHUECKUX IEHCTBUHN Hall ACHCTBUTEILHBIMU YHCIAMU
Tema 2.4 KowmmiekcHbie Conep:xanue yueOHOTro MaTepuaJia
qyycia 1.IloHsiTHe 1 CBOMCTBA KOMIUIEKCHBIX YHCET 2
2.JIeicTBUS C KOMIUIEKCHBIMU YHCIIAMU
Tewma 2.5 Coaep:xaHue yueOHOro MaTepuaJia
Tpuronomerpuueckas u 1. Tpuronometpuyeckas hopMa KOMILUIEKCHBIX YUCEI 5
reoMeTpuyeckas popma 2. 'eomerpuyeckas opMa KOMITJICKCHBIX YHCEI
KOMILICKCHBIX YHUCCII 3.IlepeBon U3 0/1HOI POPMBI KOMIUIEKCHBIX YHCEI B JPYTYIO
Koutpoas no pasaeay 2. [Ipaktudeckoe 3ansarue 4: Pemenue 3a1ay Ha Temy «BbInoiHeHHE MPUOIMKEHHBIX BEIYUCICHUI 2
Pa3nes 3. ®yHkuuu, UX cBoiicTBa M rpaQuKu
Tema 3.1 @yHKkIMM H HX Copaepxanue yueOHOIro MaTepuasa OK 01
rpaduku 1.006nacth onpeseneHuss 1 MHOXXECTBO 3HaYE€HUI (PYHKIINU, TpaduKu OK 02
2. CriocoOsI 3aanus yHKITHI 2 OK 03
3. [locTpoenue rpadukoB PyHKIUHN, 3aJaHHBIX PA3TUIHBIMHA CTIOCOOAMH OK 04
Tema 3.2 KBagpatuunas u Coaepixanue yueOHOIro MaTepuasa OK 06
nuHEHHAS QYHKIHH 1.065acThb onpeeneHnss 1 MHOKECTBO 3HaUeHUH (yHKIMH, TpaduKu 2 OK07
2. [Toctpoenue rpapukoB PyHKIMHI U MX CBOWCTBA
Tewma 3.3 CBoiicTBa yHKIIHI Conep:kanue y4eOHOT0 MaTepHuaJia
1. MOHOTOHHOCTb U OTPAHUYEHHOCTh (DYHKIUI
2. YeTHOCTb U HEYETHOCTb, IEPUOTUYHOCTD (PYHKIIUH 2
3.ITpomexyTKH BO3pacTaHMsl U yObIBaHUs, HAaNOOJIbIIIEe U HAUMEHbILIEE 3HAYCHU S, TOUKH
JKCTpEMyMa
Conep:kanue y4eOHOTro MaTepuaJa 2




HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu Dopmupy
pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4yacos KOMIIeTeH
10101
1 2 3
Tema 3.4 Apudmernueckue | 1. [Ipumepbl GyHKIIMOHATBHBIX 3aBUCUMOCTEH
onepanuu Haj GyHKIUSIMU 2. CnoxHas QyHKUUS (KOMIIO3HIINS)
3. [lonsiTre 0 HENMPEPHIBHOCTU (DYHKIIUU
Tema 3.5 IlpeoOpazoBanue Conep:kaHue y4eOHOT0 MaTepHuaJia
rpadukoB 1. BeimonnHeHue nipeoOpazoBanuii rpaduKoB (apaylIeIbHBIA MIEPEHOC)
2. CUMMeTpusi OTHOCUTENEHO OCEil KOOPAWHAT M CHMMETpPHsI OTHOCUTEIBHO Havaja 2
KOOpJIUHAT
3. Pactspxenne u cxxatue rpaduka BIOJb 0CEH KOOpAHHAT
Tema 3.6 ObpatHbie Coaep:xanue yueOHOro MaTepHaJia
byHKIIIN 1.006nactp onpeseneHus U 001acTh 3HaYCHUM 00paTHOM pyHKIMN 2
2. I'paduk obpatHol pyHKIIMU. CUMMETPUS OTHOCUTEIBHO MPSMOM Y = X
KonTpouas no pazaeny 3. [Ipaktudeckoe 3ausarue 5: «lcciienoBanme CBOUCTB (QyHKITHIN 2
Pa3nes 4. Kopumn, crenenn u jiorapugmsi
Tema 4.1 Kopuu u crenenu Coaepxanue yueOHOro MaTepuaa IIK 1.1
1. KopHu HaTypaJIbHOM CTENEHHU U3 YKCila M UX CBOWMCTBA 5 OK 01
2. CTeneHu ¢ NeCTBUTEILHBIMA ITOKA3ATEIIMHI OK 02
3. CBoiicTBa cTeNeH! ¢ AEHCTBUTEIbHBIM ITOKA3aTeNIeM OK 03
Tema 4.2 Crenenn 2. [loHATWe cTeneHun ¢ paunoHa bHbIM NOKa3aTesiem oK 04
parroHaIbHBIMU 2
MOKa3aTesIMH, UX CBOWCTBA v
2. CBoliCcTBa CTENEHM C PAllMOHAIBHBIM IIOKA3aTEIEM
[IpakTnueckoe 3anarue 6: «CTeneHs U ee CBOMCTBa» 2
Tema 4.3 Crenennas Coaeprxanue y4eOHOIo MaTepuasa
GyHKIUA 1. UccnenoBanue GpyHKIUU 2
2. IlocTpoenue u uyTeHne rpadukoB QyHKINAN
3. CoiicTBa cTeneHHON (PYHKINU
Tema 4.4 Iloka3arenpHas Copaeprxanue y4eOHOIro MaTepuasa 5

byHKIIHS

1. UccnenoBanue GyHKIIUN




HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu Dopmupy
pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4acos KOMIIETEH
1010
1 2 3
2. Iloctpoenue u yTeHue rpadukoB GyHKIUN
3. CBoiicTBa oKa3aTeIbHON (DYHKIIMH
[TpakTrueckoe 3ausitue 7: «IlokazaTenbHas u cTeneHHas QyHKIIUN 2
Tema 4.5 IlokazarenbHble Copaeprxanue y4eOHOIo MaTepuasia
YpaBHEHUSA 1. OcHOBHBIE PUEMBI PELIEHNS YPAaBHEHUN 5
2. OCHOBHBIE IPUEMBI pEIICHUS] HEPABEHCTB
3. Hcnonb30Banme CBOMCTB U rpadukoB (YHKIMHN /7Sl pEIIeHNs YpaBHEHHU U HEPABEHCTB
Tema 4.6 IlokazarenbHbie Coaep:xxanue yue0HOro MaTepuaJia
HEPABEHCTBA 1. OcHoBHbIE IPHEMBI PEILICHUS HEPABEHCTB 2
2. Vcnionb30Banme CBOMCTB U rpadukoB GyHKIUH IS peIICHHsI HEPABEHCTB
Tema 4.7 [lokazarenbHble Coaep:xanue yueOHOro MaTepuaJia
YPaBHCHHUS U HEPABCHCTBA 1. OcHoBHBIE IPHEMBI PEILICHUS YPAaBHEHHI U HEPABEHCTB 2
2. Vcrionb30BaHme CBOMCTB U rpauKkoB GYHKINH TS peTlICHHsI HEPABEHCTB
Tewma 4.8 Cuctemsl Conep:xxanue yueOHOro MaTepuaJia
MOKa3aTeNbHbIX YPaBHEHUH | 1. PerieHne CUCTEM ypaBHEHHUIT 2
2. MeToibl peleHHs CUCTEM
Tewma 4.9 Cucremsl Coaep:xanue yueOHOTro MaTepHaJia
NOKa3aTeNnbHbIX HepaBeHCTB | 1. Pemenue cucreM HEpaBeHCTB 2
2. MeTo/ibl pelIeHus: CUCTEM
[IpakTuueckoe 3anarue 8: «PemieHne MokazareabHbIX YPAaBHEHHM, HEPABEHCTB U UX CHCTEM) 2
Tema 4.10 Jlorapupm uucna. Coaeprxanue y4eOHOIo MaTepuasa 5
CsorictBa norapudmon 1. OcHoBHOE JTOrapuPMUIECKOE TOKIAECTBO
2. CpoticTBa Jjorapu(hmMoB
3. IlpeoGpa3zoBanue J0rapupMHUUECKUX BbIPAKEHUIN
Tema 4.11 IlpaBuna Copaeprxanue y4eOHOIro MaTepuasa
JEHCTBUH ¢ Jlorapupmamu 1. IlpaBuna geiicTBuii ¢ orapuhmMamu 2

2. [IpeoOpa3zoBanue gorapupMUIECKUX BbIPAKESHUIH




HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu Dopmupy
pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4acos KOMIIETEH
1010
1 2 3
Tema 4.12 JlecaTuunslii u Copaeprxanue y4eOHOTo MaTepuasa
HaTypaIbHbIA JTOrapu(pMbl 1. JlecsiTuuHble U HaTYypasIbHbIE JOrapupMbl 2
2.IlpumeHeHue CBOMCTB JIorapu(MOB [Tl pellieH s BRIPAXKEHUH C Jorapupmamu
Tewma 4.13 Ilepexon k Conep:kanue y4eOHOT0 MaTepHuaJa
HOBOMY OCHOBAHMIO 1. ITepexon k HOBOMY ocHOBaHHI0. DopMyIia repexo/ia 2
norapudma 2.IIpeobpazoBanue orapuMUIECKUX BBIPAKCHUN
[IpakTuueckoe 3anarue 9: «Jlorapupm u ero coricTBa» 2
Tema 4.14 IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAEePKAHUE PUKJIATHOTO MOIYJISA)
Jlorapudmuueckas pynkuns | 1. Mccnenopanue GpyHKImu 5
2. IlocTpoenue u uyTeHue rpadukoB GyHKIUN
3. CaoiicTBa norapupmudeckoit GyHKIUN
Tema 4.15 Coaep:xanue yueOHOro MaTepuaJia
Jlorapudpmuueckue 1. Pemenue nmpocTelnx JJorapuMuUIeCcKux ypaBHEHHMA 2
YPaBHCHHUA 2.PemieHue METOA0OM NOTEHLIUPOBAHUS JIOTapU(PMHUUECKUX YpaBHEHHM
3. Pemienne MeToioM JiorapuMupoBaHus Jorapu(pMUIECKUX YPaBHEHHUH.
4. Ucnonb30BaHue CBOMCTB U rpaukoB QYHKIMN 1Jis pelIeHUs] ypaBHEHUI
Tema 4.16 Conep:xxanue yueOHOro MaTepuaJia
Jlorapudmmaeckne 1. OcHOBHBbIE TPUEMBI PEILICHUSI HEPABEHCTB 2
HEpaBeHCTBA 2. Ucnons30Banne CBOUCTB 1 rpadpuKoB (GYHKIMH 17l pELIeHHs] HEPABEHCTB
Tema 4.17 Conep:xxanue yueOHOro MaTepuaJia
Jlorapudmmaeckne 1.OcHOBHBIE ITPUEMBI PELICHUS JIOTapU(PMUUECKIX ypaBHEHUIN 2
YPaBHCHHA 1 HCPABCHCTBA 2.OCHOBHBIC TIPHEMBbI PEIICHHS HEPABEHCTB
Tema 4.18 Cucremsl Conep:xkanue y4eOHOT0 MaTepuaJa
JOrapHpMIICCKHX 1.Pemenue cucrem norapupMUUECKUX ypaBHEHUN 2
ypaBHeHHIiI ¢ o/1HON 2.MeToIbl PEIIEH s CHCTEM
nepeMeHoil
[TpaxTrueckoe 3austue 10: «Pemenue norapu@mMuueckux ypaBHEHUN, HEPABEHCTB M UX CHCTEM)» 2




HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu Dopmupy
pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4yacos KOMIIeTeH
10101
1 2 3
IIpomeskyTOoUHAs aTTecTALMS MPOBOAUTCS B (hOpMe IK3aMeHA 6
Pazgea S. OCHOBBI TPUTOHOMETPHUH
Tema 5.1 Pagmannas wmepa Coaep:xkaHue yueOHOIro MaTepHaJia OK 01
yria 1. TloHsATHE paguaHHON MEPHI yIiia 5 OK 02
2. CBsi3b IpalyCHOM MephI C paluaHHOM OK 04
3. M300paxkeHne yriioB BpalleHUs] Ha OKPY>KHOCTH OK 07
Tema 5.2 CuHyc, KOCHUHYC Conep:xanue yueOHOTo MaTepHaJia
yucna 1. ®opmynupoBaHUE ONpeIeICHHI TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa
(pyHKIIMM cHHYCa U KOCUHYCA YHCIa) 2
2. 3HaKU TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa
3. 3aBUCUMOCTH MEXy (PYHKIIMSIMH OJTHOTO apryMeHTa
Tema 5.3 Tanrenc u Coaep:xanue yue0HOro MaTepHuaJia
KOTaHI'€HC YKcia 1. ®opmynupoBaHue ONPEACICHUN TPUTOHOMETPUIECKUX (DYHKIIHI YMCIOBOTO apryMeHTa
(pyHKIIMM TaHTE€HCa U KOTAHT'€HCA YUCIIa) 9
2. 3HaKU TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOIO apryMeHTa
3. 3aBUCUMOCTh MEXy (PYHKIIUSIMH OJTHOTO apryMeHTa
ITpaktuyeckoe 3anstue 11: «Panguannas mepa yria. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJIay 2
Tema 5.4 OcHOBHBIE Coaep:xanue yueOHOTro MaTepuaJia
TPUTOHOMETPUUECKHE 1 OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO 2
TOXKAECTBA 2 CBsI3b MEXKy CHHYCOM M KOCHHYCOM OJIHOTO YTIJia
Tema 5.5 Dopmysl Copaeprxxanue y4eOHOIo MaTepuasa
[IpUBEACHUSA 1. U3ydyenue hopmyn npuBeaeHUS 2
2. IlpeoOGpa3oBaHe TPUTOHOMETPUUYECKUX BBIpAKEHUH 10 (hopMyiam MpHUBeIeHHsI
[TpakTrueckoe 3austue 12: «[Ipeobpa3oBanue TPUrOHOMETPUUECKUX BBIPAXKEHUHN 110 POpMYysIaM MPUBEICHUS 2
Tema 5.6 Pemenne Conep:xkanue y4eOHOT0 MaTepuaJa
TPUTOHOMETPHUICCKHUX 1. Pemienne ypaBHEeHUH, UCTIONB3Ys (YOPMYJIIBI TPUBEICHUS 2
YPaBHCHHH 2. Mcnonp30BaHUE CBOMCTB ypaBHEHUI
Conep:xxanue yueOHOIro MaTepuaJia 2
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Tewma 5.7 ®opMyiibl CUHYC 1. U3yuenne hpopMys CIOKEHHS U BBIYUTAHUS CHHYCA M KOCHHYCA
CYMMBI, CHHYC Pa3HOCTH 2. [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAXKEHUHN IO (DOpMYyIIaM CIOKEHUS
ABYX yIJIOB, KOCHHYCa 3. Pemenuie ypaBHeHUM, NCTIOIB3YSI POPMYIIBI CIOKEHUS
CYMMBI, KOCHHYC Pa3HOCTH
Tema 5.8 @opmysibl TaHT€HC Copaeprxanue y4eOHOTo MaTepuasia
CYMMBI, TAHI'€HC Pa3HOCTH 1. I3yuenue GhopMy CI0KEHUS U BBIYMTAHUS TAHI'€HCA U KOTaHIeHCa
ABYX yIJIOB, KOTaHI'CHCA 2. [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN TIO (DOpPMYIIaM CIOKEHUS 2
CYMMBI, KOTAHICHC PasHOCTH | 3 Pernienne ypaBHCHHUH, HCIONB3YsT (POPMYITBI CIIOKECHHS
[Tpaktuyeckoe 3anstue 13: «YnpoluieHne BeIpakeHU pu MOMOILU (GOPMYII CYMMBI U pa3HOCTH» 2
Tema 5.9 ®opmyibl Conep:xanue yueOHOTro MaTepHaJia
JBOMHOT'O apryMeHTa 1. I3yuenue ¢popmyI ABOIHOTO apryMeHTa 2
2. IlpeoOpa3oBaHie TPUTOHOMETPUUYECKUX BbIpaXKEHUH 110 (popMyiaM IBOMHOIO aprymMeHTa
3. Pemenne ypaBHeHHH, HCTIONB3YsI (POPMYITBI TBOMHOTO apryMeHTa
Tema 5.10 ®opmyinsl Copaeprxanue y4eOHOIro MaTepuasa
IIOJIOBUHHOTO apryMEHTa 1. I3y4yeHue GpopMyI1 MOJOBUHHOTO yIJia
2. IlpeoOpa3zoBaHye TPUTOHOMETPUUYECKIX BBIPAKEHHH 10 (hOpMysIaM MOJIOBHHHOTO 2
apryMeHra
3. Pemenne ypaBHeHHH, HCTIONB3YsI (POPMYITBI TOJIOBHHHOTO apryMeHTa
Tema 5.11 IlpeoGpa3zoBanue Copaeprxanue y4eOHOIro MaTepuasa
MPOCTEUTIINX 1. IIpeoOpazoBaHre CyMMbI TPUTOHOMETPUUYECKHX (DYHKIUH B IPOU3BEICHHE 9
TPHI'OHOMCTPHYCCKHX 2. IlpeoOpa3zoBaHme MPOU3BEICHHUS TPUTOHOMETPUICCKUX (PYHKIIUH B CYMMY
BBIPAKEHHUH 3. BoipaxkeHue TPUTOHOMETPUIECKUX (QYHKITHIA Yepe3 TAHI'CHC MOJIOBUHHOTO apryMeHTa
[Ipaxktuueckoe 3austue 14: «IIpeoOpa3oBanue TPUrOHOMETPHUUECKUX BBIPAKEHUI 2
Tema 5.12 CpoiicTBa u Copaeprxanue y4eOHOIo MaTepuasa
rpaduku cuHyca, Kocunyca | 1. IToctpoeHue TpagMKOB M M3ydEHHE CBOMCTB CHHYCA, KOCUHYCa 5

2. IlpeoGpazoBanus rpaduka GyHKIUN

3. l'apmonHnueckue KoneOaHus
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Tema 5.13 CpoiictBa u Coaeprxanue y4eOHOTo MaTepuasa
rpaQuKy TaHI€HCa U 1. IToctpoenue rpaukoB 1 U3y4E€HHE CBOMCTB TAaHI€HCA U KOTAHI€HCa 2
KOTaHI'CHCa 2. [IpeobpazoBanus rpaduka GyHKIHH
Tema 5.14 Ilpocreiimue Copaeprxanue y4eOHOIo MaTepuasia
TPUTOHOMETPHUECKUE 1. Pemenue npocTelInx TPUrOHOMETPUUYECKUX YPABHEHUM 2
YpaBHCHUA 2.IIpumenenue Gopmys A7 pelIeHUs] TPUTOHOMETPUYECKHUX ypaBHEHUN
Tema 5.15 Ilpocreitmue Coaep:xxanue yueOHOro MaTepuaJia
TPUTOHOMETPUUECKHUE 1.Pemenue npocTelnx TPUTOHOMETPUYECKUX HEPABEHCTB 2
HCPaBCHCTBA 2.Ilpumenenue GopmMys ISl pelIeHHs] TPUTOHOMETPHYECKIX HEPABEHCTB
Tema 5.16 OGpatubie Coaep:xanue yue0HOro MaTepuaJia
TPUTOHOMETPUYECKHE 1. OGparHble TPUTOHOMETPUYECKHE PYHKLMHU: APKCUHYC, APKKOCUHYC, apKTAHT'€HC 2
dyHKIHH 2. O0OpartHbIe TpUTOHOMETpUYECKHE (DYHKIINU, HX CBOMCTBA U TpaduKu
KonTpous no pasaeay S. [Ipaktudeckoe 3anarue 15: Pemenne npocTelnx TPUTOHOMETPUYECKUX YPABHEHNN 2
Pa3nes 6. Tpuronomerpuyeckue ypaBHeHHsl, HePABEHCTBA M MX CHCTEMbI
Tewma 6.1 Coaep:xkanue yueOHOIro MaTepHuaJia OK 01
Tpuronomerpuueckue 1. YpaBHeHMsI, TPUBOIUMBIE K KBaAPAaTHBIM 2 OK 02
yPaBHEHMS 2. VYpaBHEHWsI, pelaeMble METOJIOM Pa3JIOKEHHs HA MHOKHTEIH OK 04
Tema 6.2 OnHOpOIHBIE Conepsxanne y4eOHOT0 MaTepuaa OK 07
TPUTOHOMETPHUECKHE 1. OnHOpOIHBIE TPUTOHOMETPUYECKHE YpaBHEHUS | mopsaka
YPaBHCHUA 2. OHOpOTHBIE TPUTOHOMETPHUECKUE YPAaBHEHUS 2 MOPSIIKaA 2
Tema 6.3 Conep:kanue y4eOHOT0 MaTepuaJa
Tpuronomerpuueckune 1. PemieHue TpUroHOMETpUUYECKIX HEPABEHCTB MO rpadukamM QyHKIUH 2
HEPaBCHCTBA 2. Pemienne TpUroHOMETPUUECKUX HEPABEHCTB M0 €AUHUYHON OKPYKHOCTH
KonTtpous no pasaeay 6. IIpaktudeckoe 3ansitre 16: PemieHne TpUrOHOMETPUYECKNX YPABHEHHM, HEPABEHCTB M UX CHCTEM 2
Pa3nes 7. KoopanHaTbl 1 BEKTOPbI
\ Coaep:xanue yueOHOro MaTepHaJia 2
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Tema 7.1 IIpsimoyronbHast 1. JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE OK 01
crucTemMa KOOpJAuHaT B 2. YpaBHEHHE OKPY)KHOCTH, C(HEpBI, IITOCKOCTH OK 03
IIPOCTPAHCTBE 3. PaccrosiHne MeXIy TOUKaMH OK 05
4. TpocTeiimue 3aa4i B KOOPIHHATAX OK 07
Tema 7.2 BekTopsl. Coaep:xanue yue0HOro MaTepHaJia
JleficTBHs ¢ BEKTOpaMH 1. O3HakoMiIeHHE C TOHATHEM BeKTOpa. M3yueHue npaBui 1eHCTBUS C BEKTOpPAMU 2
2. V3yueHne npaBuiI JEMCTBUS C BEKTOPAMHU, 3aIaHHBIMU KOOPJMHATAMH
Tema 7.3 CkansipHoe Coaep:xanue yueOHOro MaTepuaJia
IIPOU3BEJICHNE BEKTOPOB 1. 3y4eHne cKaasipHOTrO IPOU3BEIEHUS BEKTOPOB 2
2. Vcnionp30BaHue CKaSIPHOTO IPOM3BEACHHUS BEKTOPOB IPU PEIICHUH 3a/1a4
Tema 7.4 KoopauHaTHbIN Coaep:xanue yue0HOro MaTepuaJia
METOJ 1. IIpumeHeHne KOOPAMHATHOI'O METO/1a IIPU PEIICHUH NPUKIAIHBIX 33124 2
2. IlpuMeHeHrne KOOPIMHATHOTO METOA MIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH
KonTpoas no pasgeay 7. [Ipaktuueckoe 3anarue 17: «Pemenue 3axad Ha KOOPAUHATHI K BEKTOPHDY 2
Paspean 8. [Ipsimble U JIOCKOCTH B POCTPAHCTBE
Tema 8.1 B3anmuoe Copepxanue yueOHOIro MaTepuasa IIK 1.1
pacnonoxenue npAMbIX B | 1. [Ipu3HaKu B3aMMHOTO pacnoIOKEHUs MPSIMBIX 9 OK 01
IIPOCTPAHCTBE 2. YT0oI MeX 1y MPSIMBIMU OK 02
3. OnpeneneHne CKpEIMUBAIOIINUXCS TPSIMbIX OK 05
Tema 8.2 IlapamnensHocTs | IIpodeccHoHaTbHO-OPMEHTHPOBAHHOE coiep:KaHue (coiep:KaHue MPUKJIATHOTO MOIYJIs) OK 07
IPSIMOM U TNIOCKOCTH 1. ®opmynupoBKa U NPUBEACHUE JOKA3ATEIBCTBA IPU3HAKA APAUIEIbHOCTH IPSIMON U
TJI0OCKOCTH 5
2. Teopembl 0 B3aMMHOM PACIIOJIOKEHUH MPSIMOM U TIIOCKOCTH
3. IlpumeHeHne mpu3HaKa u CBOMCTB MapalIeIbHOCTH MPSMBIX U TUIOCKOCTEH MPH PEIICHUN
3a/1a4
Tema 8.3 Coaep:xxanue yueOHOro MmarepuaJia
[TeprieHAUKYIAPHOCTB 1. ®opmynupoBKa U NPUBEAECHUE JOKA3ATENbCTBA IPU3HAKA IEPIIEHANKYISIPHOCTH MIPSIMON U 2

IPSIMOM M TNIOCKOCTH

IIJIOCKOCTH
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2. IlpumeHeHne NPU3HAKOB U CBOWCTB MEPIEHINKYISAPHOCTH MPSMON U IIIOCKOCTH TIPU
pEILICHNH 33134
Tema 8.4 Ilepnenaukyinsp u Coaeprxanue y4eOHOT0 MaTepuasia
HAaKJIOHHAs K IJIOCKOCTH 1. Yron Mexay npsiMoi U MIIOCKOCThIO
2. Teopema 0 Tpex NepHEeHANKYIIApax 2
3. N300paxkeHne Ha YyepTekax U KOHCTPYHPOBAHNE HA MOJIENISAX YTIIOB MEXy IPSIMOM 1
IIJIOCKOCTBIO
Tema 8.5 B3aumnoe IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHNe MPUKJIAJTHOT0 MOXYJIs1)
pacmosoXeHue miockocTeit | 1. Tlpu3Haku U CBOWCTBA MAPAIUIEIBHBIX TIOCKOCTEN 2
2. Ilpu3Haky ¥ cBOMCTBA NEPIEHAUKYIISIPHBIX IJIOCKOCTEH
[Ipaktrueckoe 3ansitue 18: «Pemenue 3ana4 Ha MEPICHIUKYISIPHOCTD MIOCKOCTEH» 2
Tema 8.6 Paccrosnue ot Coaep:xxanue yue0HOro MaTepuaJia
TOYKH OO IIOCKOCTH, OT 1. Paccrositaue MEXAY IIOCKOCTSIMU 2
HPsAMON IO MIOCKOCTHA 2. PaccTosiHMe MEX Ty CKPEIIUBAIOIIUMUCS TIPSIMBIMU
3. PaccrostHre MeXIy POU3BOIBHBIMU (PUTYpaMu B TIPOCTPAHCTBE
Tema 8.7 'eomeTpuueckue Copaeprxanue y4eOHOIro MaTepuasa
npeoOpa3oBaHus 1. [TapannenbHOE MPOEKTUPOBAHUE U €T0 CBOICTBA 5
IIPOCTPAHCTBA 2. Teopema o mTomaayM OPTOrOHAILHON MPOEKIIMA MHOTOYTOJIbHHUKA
3. B3aumHoe pacrnonoxeHrne NpoCcTPaHCTBEHHBIX GUTYP
KonTpous no pasaeay 8. [Ipaktuueckoe 3anarue 19: HaxoxaeHue pacCTOSHUM OT TOUKH JI0 IIIOCKOCTH, OT IPSMOH 10 5
IJIOCKOCTH, MEXAY CKPEIMBAIOIUMUCS TPSIMBIMU
Pa3nes 9. MHOrorpaHHUKH U KpYyIJible TeJia
Tema 9.1 MHororpanHuku Copaepxxanue yueOHOIro MaTepuaJa OK 01
1. PaznuuHble BUIbI MHOTOIpaHHUKOB. BepminHel, peOpa, rpaHi MHOTOTpaHHHUKA 5 OK 02
2. Pa3zBepTka MHOTOIpaHHHUKA OK 03
3. MHororpanssle yribl. Beimykisie MHOrorpanHuku. Teopema Ditiepa OK 05
Tema 9.2 ITpuzma Coaep:xxanue yueOHOro MmarepuaJia 2 1%15 ?71

1. Ilpsimast ¥ HaKJIOHHAS TPU3Ma
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2. IlpaBunbHas mpu3Ma
3. [1nomanp NOBEpXHOCTU U 00BEM MPU3MBI
4. CuMMeTpuu B Ipu3Me
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE PUKJIATHOTO MOAYJISA)
[Ipaktuueckoe 3ansatue 20: «BpraucieHne 371€MEHTOB IPSIMOM MPU3MBbD) 2
Tewma 9.3 INapannenenunes. Conep:xanue yueOHOIro MaTepuaJia
Ky6 1.21emMeHThI B apajuieNenuresie u Kyoe 9
2. CummeTpuu B Ky0Oe U B mapajieenurnee
3. [1nomanp MoBEpXHOCTU U 00BEM MapalieNienunea u Kkyoa
Tema 9.4 [Tupamuna Coaeprxanue y4eOHOIro MaTepuasa
1. Onucanue u xapakrepuctuka nupamusl. [IpaBunbnas nupamuna. Tetpasap 5
2. CUMMETpHUH B MUPaAMUJIC
3. [Tnomank MOBEPXHOCTH U OOBEM MUPAMHU/TBI
Tema 9.5 Yceuennas Coaep:xanue yueOHOTro MaTepHaJia
nupaMuaa 1. Onucanue 1 XapakTepUCTHKA YCEUEHHON MUPaMUIbl 2
2. N300paxkeHne yceueHHON MUpaMuUIbl U €€ DJIEMEHTOB
3. BeruncieHue TUHEIHBIX 3JIEMEHTOB U YIJIOB YCEYEHHOW MUPaMHUJIbl
Tema 9.6 [TonoOHBIE Copaepxanue yueOHOIro MaTepuasa
ApaMUIbI 1. Ilnomaae NOBEpXHOCTU M 00BbEM yCEUEHHOM MUPaMHU bl 2
2. OTHOIIEHUE JIMHEWHBIX 3JIEMEHTOB 110100HBIX Tell. [ToHsaTHe 0 K03 duenTe nogobus
3.OTHOILIEHNE IIJIOM[AIEH OCHOBAHUN ITOTOOHBIX TEJI
Tema 9.7 Ceuenus Conep:kanue y4eOHOT0 MaTepuaJia
MHOT'OTPaHHUKOB 1. Ceuenus kyba, mpuU3Mbl
2. CeueHust nUpaMuIbl U yCEUEHHON MUPaMUIbI 2

3. [Ipencrarienue o MpaBUIHLHBIX MHOTOIPAHHUKAX (TETpadape, KyOe, OKTadIipe, J0JeKadaApe
1 UKOCadJIpe)

Tema 9.8 lHunuuap

Conep:kaHue y4eOHOr0 MaTepuasia
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1. OcHoBaHue, BBICOTA, 00pa3yromias MIIHHIPA 2
2. boxoBasi OBEpXHOCTh, pa3BepTKa LUIUHAPA
3. [Tmomranp MOBEpXHOCTH U 0OBEM
Tema 9.9 Ceuenus Conep:xanue yueOHOTro MaTepuaJia
LUIMHAPA 1. OceBoe ceueHure 1 ero MoCTpOeHue 5
2. CeueHue, napajjieIbHOE OCHOBAHHIO U €T0 MOCTPOCHHE
3. Pemenuie 3a/1a4 Ha BBIYMCIICHHE JUIMH, YIJIOB U TUIOIIAIEH
[IpakTuueckoe 3anarue Ne 21: «lloctpoeHne ceueHnii MHOTOrpaHHUKOBY 2
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (co/lep:KaHNe MPUKJIATHOT0 MOYJIs1)
Tema 9.10 Konyc Conep:xanue yueOHOTro MaTepHaJia
1. OcHoBaHnue, BbICOTa, 00pa3yrolias KOHyca U YCEUEHHOTO KOHYCa
2. boxoBas OBEpXHOCTh, pa3BepTKa KOHYCA U YCEUEHHOTO KOHYCa 2
3. OceBble ceUeHUs M CEYCHUS, TapauIeTIbHbIE OCHOBAHUIO
4. TInomanb MOBEPXHOCTH U 00BEM KOHYCA U YCEYEHHOTO KOHYCa
Tema 9.11 lap u chepa Copaeprxanue y4eOHOIro MmaTepuasa
1. llap u chepa, nx ceuenus
2. Yactu mrapa 2
3. KacaresbHas I10CKOCTh K cdepe
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKaHUEe PUKJIATHOTO MOIYJIS)
Tema 9.12 Ilnomans Copaeprxanue y4eOHOIro MaTepuasa
MOBEPXHOCTHU CHEPHI U 1. @opMynbl JUIsl HAXOXKISHHUS TUTOIIAN IOBEPXHOCTH c(hephl 9
00beM mapa 2. @opMyIibl UIs HaX0XKJIeHU 00beMa cdepsl
3. Beiuncnenue miomaan moBepXHOCTH cdephl U 00beMa 1apa Ha MPAKTUKE
KountpoJus no pasneay 9. [lpaktudeckoe 3ansatue 22: Pemenne 3a1a4 Ha KOMOWHAIINIO TEJ 2
Pa3pnen 10. Hayana maTreMaTH4ecKOro aHajamu3a
| Copep:xkaHue yueOHOI0 MaTepUaIa 2 OK 01
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Tema 10.1 1. Crioco0pl 3a/1aHus M CBOWCTBA YHCIIOBBIX I10CIIEI0BATEILHOCTEN OK 02
ITocnenoBaTenbHOCTH 2. llomsatue o mpenene mnocnenoBareabHOCTH. CyIECTBOBaHUE TMpeaena MOHOTOHHOM OK04
OTrpaHUYCHHOM MOCIEA0BATEILHOCTH. OK 06
3.CyMMHpOBaHHE TOCIIEN0BATEILHOCTEM OK 07
4. beckoHeyHO yOBIBaIOIasi FT€OMETPUUYECKAs MPOrpeccus U e€ cymma
Tema 10.2 IIpousBoanas Copaeprxanue y4eOHOIro MaTepuasa
1. ITonsiTHe 0 MPOM3BOAHON (HYHKIIMH, €€ TEOMETPUUECKUHN 1 (PU3HUECKUI CMBICIT 9
2. YpaBHEHHE KacaTelbHOU K rpaduKy GyHKIIUU
3. [Ipon3BoIHBIE CYyMMBI, pa3HOCTH, POU3BEACHHUS, YACTHOTO
10.3 IIpaBuia Conep:xanue yueOHOTro MaTepHaJia
nuddepeHInpoBaHus 1. IIpou3BOHEIE CYMMBI ¥ Pa3HOCTH 2
2. [Ipou3BoIHBIE TPOU3BEICHUS U YACTHOTO
[IpakTrueckoe 3ansTue 23: «BpryuciieHre NPON3BOIHBIX M0 TpaBmiIaM audepeHIIupPOBaAHM 2
Tema 10.4 TIponsBoanbie Coaeprxanue y4eOHOIro MaTepuasa
CTCTICHHOH U 3 1. BeiBoa opMysibl IpOU3BOAHON CTENEHHON (QYyHKIIUU 5
TPUTOHOMETPUYCCKOU 2. Tabnuia MpoON3BOAHBIX
bynKimid 3. IIpou3BOIHBIC TPHTOHOMETPUYCCKUAX DYHKITHI
Tema 10.5 IIponsBoansie Copaeprxanue y4eOHOIro MaTepuasa
OCHOBHBIX JJICMCHTAPHBIX 1. BeiBo OCHOBHBIX (DOPMYIT IPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIIH
yHKIHit 2. TabGnuma mpou3BOAHBIX 2
3. BeruncneHue npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHbBIX (PYHKIINN
Tema 10.6 Conep:kanue y4eOHOT0 MaTepuaJa
Hubdepennuposanue 1. BeiBog popMyIibl TPOM3BOAHOM CTEMEHHON (DYHKIIMU C TUHEHHBIM apryMEHTOM 9
IIOACTaHOBKOU 2. Tabnuua Npou3BOAHBIX (PYHKUUHN C JIMHEHHBIM apryMEHTOM
3. [Ipumepsl HaXOXKAEHHSI MPOU3BOAHBIX (GYHKIUI C TUHEHHBIM apryMEHTOM
Coaep:xanue yueOHOTro MaTepuaJia 2
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Tema 10.7 DxcTpemMmyMsl 1.IIpu3Haku Bo3pacTaHust U yObIBaHUS (PYHKIUU
ynximn 2. UccnenoBanue (GYHKIMU Ha SKCTPEMYMBI
3. UccnenoBanue GyHKIMI Ha BBITYKIOCTh C TIOMOIIIBIO IIEPBOM MTPOU3BOAHON
[Ipaktuueckoe 3ansatue 24: «VccnenoBanue GyHKIHA Ha SKCTPEMYMBbI» 2
Tema 10.8 Bropas Coaepxxanue yqyeOHOIro MaTepuasia
MIPOU3BOAHAS 1.I'eomeTpuueckuii U GU3NYECKUI CMBICT BTOPOH MPOU3BOJHON 2
2. [IpumeHeHne BTOPO MPOU3BOJHOM K MCCIEIO0BAHUIO (QYHKIIUN
Tema 10.9 Ilpumenenue Copaeprxanue y4eOHOIro MaTepuasa
IPOM3BOTHON K MOCTPOCHUIO | 1. TIpoMeKyTKH BO3pacTaHus M yObIBAaHUS (DYHKIIUH 2
rpapukos 2.BbinykiocTh pyHKIMU, TOUKU IIepernda
[Ipaktrueckoe 3ausitue 25: «MccnenoBanue GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON U TOCTPOEHUE TPahUKOB)» 2
Tema 10.10 [Ipumenenue Coaeprxanue y4yeOHOTro MaTepuasa
IPOM3BOTHON K 1. YcraHoBieHue cBsI3U CBOMCTB (DYHKIIMM U IIPOU3BOJHOM 110 UX rpadrukam 2
MCCIIC/IOBAHHIO DYHKINH 2. Ilpon3BogHBIE O0pAaTHON (QYHKIIUU M KOMITO3UITNH (DYHKITHH
[IpakTrueckoe 3ansitue 26: «HaxoxaeHne CKOpOCTH JIJIsl TIpoliecca, 3alaHHoro (popmyIioi u rpadhuxom 2
Tema 10.11 IIpumenenue Copaeprxanue y4eOHOIro MaTepnasa
IIPOM3BOIHON K PELICHHIO 1. Haumenbiniee 1 HauOoblee 3Ha4eHUs QYHKIIUU 2
HPUKIAaHBIX 3a/1a4 2. Ilpumepsl NCTIOIB30BAHUS TIPOU3BOTHOM JIJIST HAX0XKICHHUS HAWITYUIIETO PEIICHHS B
IIPUKJIAIHBIX 3aJja49ax
Koutpoas no pasaeay 10. [Ipaktuueckoe 3ansitue 27: Pemenue 3a1ay Ha UCMIOJIB30BAHUS TTPOU3BOAHOM JIJIST HAXOXKICHUS
HAWIy4IlIEro pe3yibTara 2
Pa3nes 11. UnTerpaJ u ero npuMeHeHue
Tema 11.1 IlepBoobOpa3zHas u Coaepxxanue yueOHOIro MaTepuasa OK 01
MHTErpaj 1. Ilonsitue nepoo6pasHoit. Tabnuia nepBooOpa3HbIX 9 OK 02
2. [1paBuia HaX0XJICHHUS NEPBOOOPA3HBIX OK 04
3. [loHsATHE HEONPENENIEHHOIO NHTErpaJIa
Conep:kanue y4eOHOTo MaTepHuaJia 2




HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu Dopmupy
pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4acoB KOMIIETEeH
M
1 2 3
Tema 11.2 Ilpumenenue 1. ®opmyna HeroTona-JlelibHuna
UHTErpaja K BEIYUCICHHIO 1. IlpumeHeHue onpeaeaeHHOro MHTerpaa JUlsl HaX0XKJIeHHs U101 KPUBOJIUHEHHOM
Iomanaeu Tpaneunu
3. Ilpumepsl npuMeHeHHs HHTerpaiga B reomeTpun. MHTerpansHas popmysna o0béma
Tema 11.3 OnpeneneHHslit Coaepxxanue yyeOHOIr0o MaTepuasia
HHTETpal 1.I'eomeTpuueckuii CMbICI ONPEAEIEHHOTO UHTErpaia 2
2.1lpuMeHeHNe ONpeIeIEeHHOT0 UHTETpajia ISl peluIeHus 3a1a4
Tema 11.4 Ilpumenenue Coaep:xanue yue0HOro MaTepHaJia
MHTETpaia K BHIYUCICHUIO 1. [IpumeHeHne nHTEerpaia K pelieHuIo MPaKTUYECKUX 3aa4 2
(bU3nUECKUX BEITUUYNH 2. llpumepsl mpuMeHeHHs HHTErpaja B (QU3NKe
Tema 11.5 Tlpumenenue Coaep:xanue yue0HOro MaTepHuaJia
UHTETpaja K peLIeHUIO 1. IlpuMeHeHue UHTErpaja K peueHuIo 3aja4 2
pa3INYHbIX 3a]a4 2. HaxosxeHue miomaay npy MOMOLIY HHTerpaja
KonTpoJs no paspeay 11. IIpaktnueckoe 3anstue 28: Pemenue 3a1a4 Ha NpUMEHEHUE UHTErpasa JUlsl pEeLIeHHs 3a1a4 2
Paznes 12. KomOnnaropuka
Tema 12.1 KomOuHaTopHbie Coaepxxanue yuyeOHOro MaTepuasa OK 01
3a1aun 1. Victopusi pa3BUTHS KOMOWHATOPHUKH 5 OK 04
2. Pemenue 3a1a4d Ha iepe0op BapHAHTOB OK 05
3. Pemienue 3aau no npaBuily YMHOXKEHUS
Tema 12.2 OcHOBHBIE Copaepxanue yueOHOro MaTepuasa
MOHATUS KOMOMHATOPUKHU 1.0O3HaKOMIJIEHUE C IOHATHSMU: pa3MeIleHus, TIEPECTAHOBKH, COUETaHUS
2.00bsacHeHNe U TpUMEeHEeHUe (popMyIT 1711 BBIYUCICHUS Pa3MEIeHUH, TepeCcTaHOBOK, 2
COYETaHUU
3. 3ajauy Ha NOJCUET YMCIIa pa3MeIIeHUH, IepecTaHOBOK, COUYETaHUN
Tema 12.3 ®opmyna OuHoma Coaep:xxanue yueOHOro MaTepuaJia
Herorona 1. ®opmyna 6unoma HeroToHa 2

2. CpoiicTBa OMHOMMHANBHBIX KO3()(HUITUEHTOB

3. Tpeyronpauk [Tackamns




HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu Dopmupy
pa3esioB U TeM AeATeJIbHOCTH 00y4aroIuXcst O6bem emMble
4yacos KOMIIeTeH
10101
1 2 3
Kountpoas no pa3neay 12. Ilpaktuueckoe 3anstue 29: «Pemnienue 3a1a4 Ha MOJCYET YKCIa pa3MEIICHUH, IEPECTaHOBOK, 2
COUYCTaHUII»
Pa3nen 13. DiieMeHTHI TeOPUHM BEPOSITHOCTEN U MATEMAaTHYECKOM CTATUCTUKH
Tema 13.1 DneMeHTHI Coaepxxanue yueOHOro MaTepuaJa OK 01
TEOPUU BEPOSITHOCTEN 1. Kinaccuueckoe onpejiesieHue BEpOsITHOCTH 9 OK 04
2. CoOpbITHE, BEPOSTHOCTH COOBITHS OK 05
3. [Ipumepsl 3a1au
Tewma 13.2 He3aBucumbie Conep:xanue yueOHOTro MaTepHaJia
COOBITUS 1. [TonsiTHe 0 HE3aBUCUMOCTH COOBITUI 5
2. Clio)keHHEe U YMHOXKEHHE BEPOSATHOCTEH
4. TlpuknanHele 3a1a4 HE3aBUCUMBIMU COOBITUSIMHU
Tema 13.3 JluckperHas Coaep:xanue yue0HOro MaTepHuaJia
Clly4yaliHas BeJIM4YMHa 1. YucnoBble XapaKTEpUCTUKU AUCKPETHOM CydailHOW BEJTMYMHBI 5
2. 3aKOH pacrpeieneHus TUCKPETHOW CIyJailHONW BeTHUHHBI
3.IToHsATHE O 3aKOHE OOJIBLINX YUCEI
Tema 13.4 DnemeHTHI Coaep:xanue yueOHOTro MaTepuaJia
MaTeMaTHYECKON 1. TlpencraBiienue JaHHbBIX (TaOJIUIB], TUATPaAMMBI, TpauKN) 2
CTaTHCTUKH 2. 'eHepaybHasi COBOKYITHOCTh, BBIOOPKA, CpeHee apu(MeTHIECKoe, MeTnaHa
Tema 13.5 3agaun Copaeprxxanue y4eOHOIo MaTepuasa
MaTeMaTU4YeCKOMN 1. Ilonsatue o 3agayax MaTeEMaTUUECKOH CTATUCTUKHU )
CTaTHCTUKH 2. [Tpuknamabie 3a1a4un
Kountpoas no pasaeay 13. [Ipaktuueckoe 3ansitue 30: Penienue npakTuueckux 3a/1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX
METOI0B 2
KoncyabTanuu 2
IIpomexyTouHasi aTTecTALMA NPOBOAUTCH B hopMe IK3aMeHa 6




2.3. Conep:xanue 1OMANIHUX 3aJaHUI 00yYarOIINXCS

HaumenoBaHue
Conep:xanue JoMalIHero 3a1aHus
TeMbl

Tema 1.1 ITogroroButs noknan Ha TeMy «MareMaTuka B IPAKTUYECKON JESTEIbHOCTHY

Tema 1.2 I1.1, ¢.313-321. Yucna u anredbpanyeckue BeipaxkeHus. [ 1] Maremaruka: anredpa v Hayaia MaTreMaTH4eckoro aHanmmsa. 10-11
kiaccel / HILA. Anmumos [u ap.]. — M., [Ipocsemienne, 2016.-463¢c. Bemonnenne 13

Tema 1.3 I'naBa 3. §1. Pemenue nuHeiHbIX ypaBHEHUH ¢ 0HOM nepemenHoi. [3] boromonos H. B., [IpakTudeckue 3aHsATHS IO MaTeMaTHKE.
— M., Beicmas mikona, 2013.-495 ¢. Bemmonnenne naauBuayanbHoro qomamitero 3aganus (M13)

Tema 1.4 [3] I'nasa 3. §2. Pemenue nuHeHHBIX HEPABEHCTB C OJHON nepeMenHor. Boimonnenune 1UJ13

Tema 1.5 [3] I'naBa 3. §4. Pemrenue cucreM NByX JMHEHHBIX HEPABEHCTB C IBYMsI iepeMeHHbIMU. Boinonnenune 1MJ13

Tema 1.6 [3] I'maBa 3. §5. Pemenue cuctem JBYX JIMHEMHBIX HEPABEHCTB C ByMs niepeMeHHbIMU. Beinonnenune N/13

Tema 1.7 [3] I'naBa 3. §12. UppaunonansHble ypaBHeHus. Beimonnenue NJ13

Tema 2.1 [1] Tnasa l. §1. llenbie u pannonanbubie yncia. Bemmonnenune N/13

Tema 2.2 [1] I'masa I. §2. JlelictButenbHbie yncna. Beimonnenue MJ13

Tema 2.3 [1] I'maBa l. §3. Onepanuu c nefictBuTenbHbIME yncinamu. Bemmonanenne /13

Tema 2.4 [3] I'maBa 14. §1. KommnekcHble ynciia M UX reoMeTpuyeckas uHTeprperanus. §2. JlelcTBus HaJ KOMIUIEKCHBIMU YHCIIaMU,
3aJJaHHbIMM B anireOpanyeckoit popme. Beimonnenne /13

Tema 3.1 [3] I'naBa 4. §1. dyukums. O0aaCTh ONpPEIEICHUS K MHOXKECTBO 3HaUeHHUH QyHKimK. Beimonnenue M]3

Tema 3.2 [1]I1.6, ®ynkuuu u rpacduky, c.331. Bemmonnenne M3

Tewma 3.3 [1] I1.6, ®yukimu u rpaduku, ¢.332. Bemmonnenue 1J13

Tema 3.4 [1]I1.6, ®ynkuuu u rpacduku, c.333. Bemonnenue M/13

Tema 3.5 [1] I'nasa Il. §7. B3aumuo obpatsble pyHkimu. Beimonnenune MJ13

Tema 4.1 [1] I'maBa I. §4. Apudmernueckuii KOpeHb HaTypanbHOU cTeneHu. Brimonnenue MJ13

Tema 4.2 [1] §5. Crenens ¢ paliOHaIbHBIM U IEHCTBUTENBHBIM NOKa3aTeneM. Beimonnenune N/13

Tewma 4.3 [1] I'maBa I. §6. Crenennas ¢pynkuusi, e€ cBoiicta u rpaduk. Boinonnenue 1MJ13

Tema 4.4 [1] I'nasa Ill. §11 ITokazarenbHas GpyHKIUS, €€ cBolicTBa U rpaduk. Bernonnenue M/13

Tema 4.5 [1] Tnasa Ill. §12 Tlokazarensubpie ypaBHeHHs Beimonnenne 1J/13

Tema 4.6 [1] 'masa Ill. §13 ITokazarenpHble HepaBeHCTBA. Beimonnenne NJ13

Tema 4.7 [1] 'masa Ill. §14 CucreMbl moka3aTenpHBIX YpaBHEHUI U HepaBeHCTB. Boimonnenue 1MJ13

Tewma 4.8 [1] Tnasa Ill. §14 Cucrembl mokazaTenbHBIX YpaBHEHUN U HepaBeHCTB. Brimonnenue MJ13

Tema 4.9 [1] 'naBa IV. §15. Jlorapudmsel. Beimmonnenne MJ13

Tema 4.10 [1] Tnasa IV §16. CoiicTa norapudmoB. Bemmonuenne 1MJ13




HauMmenoBanue

Coz[epmafme AOMAIIHETO0 3aJaHusA

TeMbl

Tema 4.11 [1] Tnasa IV §17. lecaTnunbie u HaTypaibHbIe JJorapudmel. Beimoaaenue M]3

Tema 4.12 [1]T'maBa IV §17.2. Tlepexon k HOBOMY OCHOBaHUIO Jiorapupma. Bemmonaenne M]3

Tema 4.13 [1] Tnasa IV. §18. Jlorapudmuueckas ¢pyHkuus, e€ cBorictsa u rpaduk. Bemmonnenue N3

Tema 4.14 [1] I'masa IV. §19. Jlorapudmuyeckue ypaBHenus. Beimonnenne NJ13

Tema 4.15 [1] Tnasa IV. §20. Jlorapudpmuueckue HepaBeHCTBa. Beimonnenue M/13

Tema 4.16 [1] Tnasa IV. §21. Cuctemsl norapudmudeckux ypaBHeHui. Beimonnenne MJ13

Tema 5.1 [1]I'maBa V. §21. Paguannasa mepa yrna. §22. IloBopoT TOUKH BOKpYT Hayana koopauHat. Beinonnenue 1/13

Tema 5.2 [1]I'maBa V. §23. n.1,2 OnpeneneHue cuHyca, Kocuuyca yria. Beimonnenue M3

Tema 5.3 [1] Tnasa V. §23. n.3,4 Onpenenenne Taurenca, Koranrexnca yria. Bemmonnenue 1/13

Tema 5.4 [1] I'maBa V. §26. Tpuronomerpudeckue Toxaectsa. Boimonnenue M]3

Tema 5.5 [1]'maBa V. §31. ®opmynsl npusenenus. Beimonnenne MJ13

Tema 5.6 [1]'maBa V. §31. ®opmynsl npuBenenus. §32. Pemenue ypaBHeHue ¢ nomouipio popmyil npusenenus. Bemmonnenue /13

Tema 5.7 [1] I'naBa V. §28. ®opmyinsl cinoxenus, n.1 Cunyc, kocunyc. Beinonnenune 113

Tewma 5.8 [1] TnaBa V. §28. ®opmynsl crnoxenus. n.2. Tanrenc, koranrenc. Boeimonnenne 1MJ13

Tema 5.9 [1] I'naBa V. §29.Cunyc, KOCUHYC U TaHI€HC JBOWHOro yria. Beimonnenue M/13

Tema 5.10 [1] Tnasa V. §30.Cunyc, KOCHHYC ¥ TaHT'€HC MOJOBUHHOTO yria. Bemmonnenue N/13

Tema 5.11 [1]T'naBa V. §32. Cymma u pa3HoOCTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB. Boinonnenue 1/13

Tema 5.12 [1] Tnasa V. §40. CpoiictBa pyHkimu y = cos X u e€ rpaduk. §41. CpoiictBa ¢pyHkuuu y = sin X u e€ rpaduk. Bermonnenune 1MJ13

Tema 5.13 [1] TnaBa V.§42. CpoiicTBa pyHkiuu y = tg X u e€ rpaduk Bemmonunenune N/13

Tewma 5.14 [1] I'maBa VI. §33. YpaBuenue cos x = a. §34. Ypasnenue sin x = a. §35. YpaBuenue tg x = a. Boimonnenue 113

Tema 5.15 [1] Tnasa VI. §37. Tpuronomerpuueckue HepaBeHcTBa. Brimonnenne MJ13

Tema 5.16 [1] I'naBa VI. §43. O6patHble Tpuronomerpuyeckue GpyHkuuu. Beimonnenune NJ13

Tema 6.1 [1] 'maBa VI. §36. Peienue tpuronomerpuyeckux ypaBHeHuil. Beimonnenne MJ13

Tema 6.2 [1] I'maBa VI. §36. Pemienue TpuroHomMeTpuueckux ypaBHeHuil. Bernonnenune M/13

Tema 6.3 [1] I'maBa VI. §37. Ilpumeps! pemieHust IPOCTEHIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. Boinonnenue M/13

Tema 7.1 I'nasa V. §1. KoopauHaTel TOYKH M KOOpAMHATHI BekTopa. m.46. [IpsMoyronbHas cucremMa KOOPIUHAT B MPOCTpaHCTBE — [2]
I'eomerpust 10-11 knacest / JI.C. Atanacss [u ap.]. — M., IIpocsemenne, 2014. Bemmonnenue U/13

Tema 7.2 [2] TmaBa IV. §1. [Toustue Bekropa B mpoctpancTBe. §2. COXKEHUE U BBIYATAHNE BEKTOPOB. Y MHO)KEHHE BEKTOPA HA YHCIIO.
Brmonnenue /13

Tema 7.3 [2] TaaBa V. §2. CkanspHoe npousBesicHre BeKTopoB Beimonnenune NJ13

Tema 7.4 [2] T'naBa V. §1. KoopauHaTel TOYKHM U KOOpAWHATHI BeKTOpa. Bemmonnenne 1/13




HanmenoBanme
CoaeprxaHue J0MalIHEro 3aJaHUA

TeMbI
Tema 8.1 [2] T'aaBa 1. §2. B3aumHOE pacronokeHue MPsIMBIX B IPOCTPAHCTBE. YTOI MEXKIY AByMs IpsMbIMu. Beimonnenne /13
Tema 8.2 [2] TaaBa 1. §1. I1.6. [TapamienbHOCT IPsMOI U TIOCKOCTH. BoinonHenue 1J13
Tema 8.3 [2] TaaBa 1. §1. I1.7. [leprieHAUKYIAPHOCTD MPSIMOI M TUIOCKOCTH. Brimonnenune /13
Tema 8.5 [2] T'masa Il. §2. [leprieHuKyIsip ¥ HAKJIOHHBIE. YTOJ MEX]Y MPSIMOil U TIIOCKOCTHI0. Beimonnenne NJ13
Tema 8.5 [2] TaaBa 1. § 3. [TapamtenbHOCTH II0CKOCTEl. Bhinmonnenue MJ13
Tema 8.6 [2] Taasa Il. § 3. JIByrpannsiii yroi. [leprnenaukyIsspHOCTh m10ckocTei. Beimonnenne 13
Tema 8.7 [2] T'naBa V. § 3. [Imxkenus. ['eomerpudeckue npeoOpazoBanus B mpocTpancTse. Beinonnenue NUJ13
Tema 9.1 [2] T'naBa III. Muororpannuku. § 1. ITonstue MHOrorpannuka. Beimonaenue M]3
Tema 9.2 [2] TaaBa III. Muororpannuku. § 1,1.2. [lpusma. Bemmonuenue 13
Tema 9.3 2] T'nmasa 1. § 4. Terpasap u napawienenunen. § 5. Ky6. Bemmonnenue NJ13
Tema 9.4 [2] T'aaBa II1. Muororpanuuku. § 2. [lupamuga. Bemmonuenue M/13
Tema 9.5 [2] TaaBa 1. [1.14. 3amaun Ha mocTpoeHHe ceueHuil. Y ceueHHas nupamua. Beimonnenne /13
Tema 9.6 [2] T'naBa III. Muororpannuku. § 2. [lupamuaa.n.29.I1paBunbHas nupamuga. Beimonaenne M3
Tema 9.7 [2] TaaBa 1. § 4. [1.14. 3amaun Ha mocTpoeHue ceuenuii. Bemmonnenue M/13
Tema 9.8 [2] TnaBa VI. § 1. Humunap. n. 53. [oustue e apa. Beimoanenue MJ13
Tema 9.9 2] T'masa VI. § 1. Huwmmnaap. n. 54. Cevyenust mumHapa. Beimonnenue NJ13
Tema 9.10 [2] TnaBa VI. § 2. Konyc. Bemmonnenne NJ13
Tema 9.11 [2] TaaBa VI. § 3. [llap u cdhepa. Bommonuenune M/13
Tema 9.12 [2] TaaBa VI. § 4. [Tnommans moBepxHocTH chepbl 1 00beM 1rapa. Beimonnenue 13
Tewma 10.1 [3] I'naBa 5. beckoneunas uncnoBas nociuenoBarenbHocTh. [Ipenen nocnenosarensHoct. Beimonnenue NJ13
Tema 10.2 [1] TaaBa VIII. §44. Tlpoussoanas. §48. 'eoMmeTpruyeckuii CMBICI IPOM3BOIHON. Brimonnenne NJ13
Tema 10.3 [1] CnaBa VIII. §46. IlpaBuna nuddepeniposanus. Beinonnenne NJ13
Tema 10.4 [1] Taasa VIII. §45. IpousBoanas creneHHoi Gpyukimu. Bemmonnenne N3
Tema 10.5 [1] CnaBa VIII. §47. IIpon3BoaHbIe HEKOTOPBIX dIIeMeHTapHbIX GyHKIWiA. Beimonnenune N3
Tema 10.6 [3] 'naBa 7. §3. OcHoBHble npaBmia auddepeniuposanus. Beimmonnenne NJ13
Tema 10.7 [1] T'maBa IX. §53. BeimykiocTs rpaduka GyHKIUH, TOUKH nepernda. DxcrpemyM ¢yukimu. Bemonnenne M13
Tema 10.8 [3] T'naBa 8. §3. Bropas npoussoanas. Bemmonaenue M/13
Tema 10.9 [1] T'maBa IX. §51. [lpumeHeHne Mpon3BOTHOMN K MOCTPOCHUIO rpadukoB GyHKIwmiA. Bermonnenne M/13
Tema 10.10 [1] T'maBa IX. §52. [IpumeHeHne MpOU3BOIHOM K UccienoBanuio Gpynkuuu. Bemmomnenne /13
Tema 10.11 [1] T'maBa IX. §53. [lpumeHeHre MPOU3BOTHON K PELICHUIO MPHUKIAAHBIX 331a4. Beimonnenue NJ13
Tema 11.1 [1] TanaBa X. §54. TlepooOpasnas. §55. [paBuia Hax ok aeHHs TepBO0Opa3HbIX. Brimonnenne NJ13




HauMmenoBanue

Coz[epmafme AOMAIIHETO0 3aJaHusA

TeMbI
Tema 11.2 [1] TaaBa X. §58. BerunciaeHue miomaaei ¢ moMoIIbio HHTErpaaoB. Bemonnenne M]3

Tema 11.3 [1] T'maBa X. §56. Onpenenenuslit uaTerpain. Bemonnenne N/13

Tema 11.4 [1] TaaBa X. §59. IlpumeHenne npou3BOAHON M HHTErpaia K PEHICHUIO MPAKTHYECKKX 3a1a4. Beimonnenue MJ13
Tema 11.5 [1] T'maBa X. §59. [IpumeHeHre NPOU3BOIHON M MHTErpajia K PEHICHUIO MPAKTUYECKUX 3a1a4. Beimonnenne 1/13
Tema 12.1 [1] TaaBa XI. §60. ITpaBuino npousseneHust. Boimonnenue 13

Tema 12.2 [1] TaaBa XI. §61. ITepecranoBku. §62. Pasmenienus. §63. Coueranus u ux cBoiictsa. Bemmoanenue 113

Tema 12.3 [1] I'maBa XI. §64. bunom Herorona. Beimmonnenne /13

Tema 13.1 [1] T'maBa XII. §67. BepositHocTh coObITHI. Brinonnenne NJ13

Tema 13.2 [1] Taaa XII. §71. Cnyyaiinbie Benuuunbl, ¢.364. Boinoanenue 113

Tema 13.3 [1] T'masa XII1. §72. llentpansubie TeHaeHnuu. §73. Mepsl pazdopoca. Beimmonnenue NJ13

Tema 13.4 [1] Faasa X111, §71. Cinyuaitabie Benuunnbl, ¢.365-366. Brmmonnenue M/13

Tema 13.5 [1] Taasa X111, §71. Cnyuaiiabie Beauuunbl, ¢.366-368. Boimoanenue 113

Tema 13.6 [1] T'maBa XII1. §73. Mepni pazopoca. 3agaya ¢.379. Bemoanenue NJ13




3. YCJOBUS PEAJIN3AIINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOM JUCIHUATLTAHBI

3.1. JIns peanuzanuu IporpaMMbl 00IIe00pa3oBaTeIbHON YIeOHON TUCIUILTUHBI TOJDKHBI OBITh
IPEYCMOTPEHBI CIICIYIONIUE CIICIHATbHBIC ITOMEICHHS

Kabuner «yuebHuwlil», OCHAIICHHBIN 000PYI0OBAaHHEM

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY 00YJarOIIUXCS;

- pabouee MeCTO MpenojaBaTes;

- JI0CKa.

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpamMmmbl

Jis peanuzanuu mporpamMmbl OuOIHOTEYHBINH (BOHI 00pa3oBaTEIHHONW OpPTraHU3AMH JOKCH

UMETh IeYaTHBIC W/WIU 3JICKTPOHHBIE 00pa3oBaTelibHbIe W HH()OPMAIMOHHBIC PECYpChl s

MCIIOJIb30BaHUsl B 00pa30BaTeIbHOM MPOIIECCe

3.2.1. IleyaTHble U3TAHUSA

1. AunreOpa u Haganma maremarudeckoro aHanmmsa [ Teker]: yae6. s 10 - 11 k1. o6meodpasosar.
yupexaenuit/ HI.A. Anumos [u ap]. — 3-e uza. — M., IIpocsemienne, 2023. - 463 c.

2. Teomerpums, 10-11 [Tekct]: Yueb. mist obmeodpasosart. yupexaenuii/ JI.C. AtanacsH [u ap].
2-¢ u3a. — M., Ilpoceemenne, 2023. -384 c.

3. Bboromono H. B., Ilpaktudeckue 3aHstus mo maremaruke [Tekcr]: y4eO. mocobue st

cpennux mpod. yueb. 3aBenenuit/ H.B. boromonos. — 11-e u3zn., crep. — M.: Boicil. mik.,
2020. -495 c.

3.2.2. D1eKTPOHHBbIE N31aHUS (3J1eKTPOHHbIE PeCypChl)

1. ndopmarmonHble, TPEHUPOBOYHbIE U KOHTPOJIbHBIE MaTepuaibl [ DIEeKTPOHHBIN pecypc]//:
http://www. fcior.edu.ru;

2. Enunas  komtekuuu 1U@pOBBIX  0Opa3oBaTenbHBIX — pecypcoB  http://www.  school-
collection.edu.ru.

3.2.3. lonoTHUTEIbHbI€ HCTOYHHKHU

1. Maremaruka [TekcT]: yueOHUK A CTyA. yupexaeHuit cpen. npod. Obpazosanus / M. U.
Bammmakos - 3-e 3. — M., Akagemus, 2020. — 256 c.

2. Marematuka. COopHHK 3a1a4 npoduibHOM HampaBieHHocTH [Tekct]: y4uel. mocobue amns
CTYA. YUpexaeHu cpen. mpod. oopazoBanus. / M. U. Bammakos. — 2-e u3f., ucrp. — M.:
Axagemus, 2021. - 208 c.
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4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIBLHOM YYEFHOM TUCIUTIJINHBI
KoHTpoJIb U oOlleHKa pe3ylbTaTOB OCBOCHHS O0O0IIe00pa30oBaTeNbHON YUeOHOW JAMCHIUILIMHBI PACKPBIBAIOTCS dYepe3 IUCIUILIMHAPHBIC

pe3yJbTaThl, HApaBJIeHHbIE Ha (HOPMUpPOBAHHE OOMINX U MPOPECCHOHATBHBIX KOMIIETEHIIMH M0 pa3/ieiaM U TeMaM COoJepKaHus ydeOHOro MaTepuara.

MeToabI OIEHKH

JorapuMUIecKue, TPUrOHOMETPUIECKUE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHITUSAMU: QYHKIIHSI, HEPEPbIBHAS
($yHKLUS, TPOU3BOJHASL, IEPBOOOPA3HAsI, ONPEACICHHBIN
HMHTErpajl; yMEHUE HAXOIUTh IPOU3BOIHBIE DIEMEHTAPHBIX
(yHKLUMH, UCTIONB3YSl CIIPaBOYHBIE MaTepUaIIbl; UCCIEIOBATh B
MpoCTEeHIINX CiTydasx GyHKIMH HA MOHOTOHHOCTb, HAXOJUTh
HauOOJIBIINE U HAUMEHBIINE 3HAUEeHUS (PYHKIIUN; CTPOUTH
rpadMKi MHOTOYJICHOB C UCIIOJI30BaHKEM alllapaTa
MaTE€MaTHYECKOI0 aHAJIN3a; IPUMEHSITh IPOU3BOJHYIO IIPH
pEILICHNH 33/1a4 Ha JBM)KEHUE; pelIaTh MPaKTUKO-
OpPHEHTUPOBAHHBIE 33,1241 Ha HAHOOJIbILINE U HAUMEHbLINE
3HAYEHHUs, HA HAXOXJECHUE ITyTH, CKOPOCTH U YCKOPEHMUS;

CTENEHSAMH U JoTapu(PpMaMH,
npeoOpazoBaHus IPOOHO-
palMOHATBHBIX BHIPAKCHUI,

- yMeeT ONepHPOBaTh MOHATHIMU:
palMoHaIbHbIE, UPPAUOHABHBIE,
MoKa3aTesbHbIe, CTENICHHBIE,
norapudmMuueckue,
TPUTOHOMETPUYECKUE YPABHCHUS H
HEPaBEHCTBA, UX CUCTEMBI;

- YMEET OTePUPOBATH MOHITUSMHU:
($yHKUUMS, HenpepbIBHAs GYHKLUS,
MIPOU3BOJHAL, TIEPBOOOpa3Has,
OTIpeJIeJIEHHBII HHTETPa; yMeeT

HNupexc OK/IIK Pe3ysabTaTrnl 00yyeHus Kpurepun ouenku /olleHOYHbIEe
MepONpPUSITHS

OK 01. Beibupars -BJIaJI€Th METOAAMHU J10KA3aTEIbCTB, AITOPUTMAMHU PEILICHUS -BJIaI€€T METOAAMHU JJOKA3aTEIbCTB, DKCIepTHOE
CIIOCcOOBI perIeHus 3aja4; yMeHHE QOPMYIUPOBATH OMPECICHNUS, aKCHOMBI U AITOPUTMAaMH PEUICHUS 3a/1a49; yMeeT HaOI0IeHNe 3a
3amaq TEOPEMBI, IPUMEHSTH MX, IPOBOIUTH JI0Ka3aTeIbHbIC (bopMyIHpOBaTh ONpPENEIICHNS, JEATEIIbHOCTBIO
npoeccuoHaIbHON paccyXIeHus B X0€ pelleHus 3a1ay; aKCHOMBI U TEOPEMBI, IPUMEHSET UX, 00y4Jaromuxcs:
JeATEeTHFHOCTH - YMETh OTICPUPOBATH MOHATUSAMHU: CTEIICHb YUCIIA, JIoTapu(m MIPOBOJIUT I0KA3aTEIbHBIC PACCYKACHUS | ~ B cuTyanusax
MPUMEHHUTEIIEHO YHCJIA; YMEHHE BBITIOJIHATD BHIYHUCICHUC 3HAUCHHUIN U B XOJIC PEIICHHS 3a/1a4; COTPYIHHICCTBA
K pasIu4HbIM peoOpa3soBaHys BEIPAKEHHI CO CTENEHSIMH U Jorapu(pMamu, - YMEET ONEPUPOBATH MOHATUIMH: } B CHTyalusIx
KOHTEKCTaM npeoOpa3oBaHus APOOHO-PAIIMOHATIBHBIX BRIPAKCHUH; CTETIeHb YKcha, JJorapum Jucia; yMmeer KoH(HKTa .

- YMETh ONEPHPOBATh MOHATUSIMH: palliOHAJIbHBIE, BBITIOJTHATH BBIYHCIICHHE 3HAYCHHI 1 (HecTaHAapTHOH

UppaIOHAIbHBIC, IOKA3aTeNIbHbIC, CTCTICHHbIC, npeoOpa3oBaHMs BBIPAKEHUH CO cuTyalun)

[Toprdonuo




- YMETh ONEPUPOBATH TOHATHUAMU: pallMOHAIbHAsT QYHKLIUS,
MoKa3aTenbHast (yHKIHS, CTeeHHas (QyHKITHS,
norapugmudeckas GyHKIUS, TPUTOHOMETPHUECKIE (QYHKIIUH,
oOpaTHble (PYHKIMU; YMEHHUE CTPOUTH TPapHKH N3yUYSHHBIX
(byHKIMI, NCTIONB30BATh TPAUKH MIPU U3yYSHUH MPOLIECCOB U
3aBUCHUMOCTEH, TIPH PELICHUH 3a]a4 U3 IPYyTruX y4eOHBIX
MPEZIMETOB U 3a]a4 U3 PeabHOM )KU3HH; BBIPAXKATh
(hopMysIaMu 3aBUCIMOCTH M@Ky BEIIMYMHAMU;

- YMETh p€uIaTh TCKCTOBBIC 3a/1a41 Pa3HbIX TUIIOB (B TOM
YHCIIe HA TPOLEHTEHI, IO U YaCTH, Ha IBIKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIIyT, HAJIOTH, 3aJ1a4y U3 001acTH
YIIpaBJICHUS JINYHBIMHU U CEMEHHBIMU (PHHAHCAMM); COCTABIIATh
BBIPXCHUSI, YPaBHEHUS, HEPABEHCTBA U X CHCTEMBI IO
YCIIOBHIO 33/1a4H, UCCIIE0BATh MOIYyYEHHOE PEIIeHHE U
OLICHUBATH MPABIONOAO0OHOCTD PE3yIbTaTOB,;

- YMETh ONIEPUPOBATH MOHITUSAME: CpeHee apUPMETHIECKOE,
MeraHa, HanOoJIbIliee M HAaNMEHBIIIee 3HAUCHHs, pa3Max,
JMCIEPCHsl, CTAaHIAPTHOE OTKIIOHEHHE YMCIIOBOTO HA0O0pa;
yMEHUE W3BJIeKaTh, HHTEPIPETUPOBATH HH(POPMAIIHIO,
Npe/ICTaBICHHYIO B Ta0JIUIIAX, HA TUarpaMMax, rpadukax,
OTPaXKaIoIIyl0 CBOMCTBA PeasIbHBIX IPOLIECCOB U SIBJICHUIL;
MPEICTABISITh MHGOPMAIHIO C TOMOIIBIO TA0JIUIL U TUarpamm;
UCCIIeI0BaTh CTATUCTUYECKHE IaHHBIE, B TOM YHCIIE C
MPUMEHEHHUEM IpadUUECKUX METOJIOB U 3JIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHATHUAMU: CIyYalHBIN OBIT U
cllydaifHoe COOBITHE, BEPOSITHOCTh CITY4aifHOTO COOBITHS;
YMEHHUE BEIYUCIIATE BEPOATHOCTE C UCIIOJIB30BAHUEM
rpadMueCcKuX METOJI0B; IPUMEHATH (POPMYJIIBI CIIOKEHHUS U
YMHOXKEHUSI BEPOSITHOCTEH, KOMOWHATOPHBIE PAaKThI U
(hOpMyIIBI IpH PELICHUH 33]a4; OLEHUBATH BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CITy4alHbIMHU BEJTMUMHAMU;

HAXOJUTH MPOU3BOTHBIEC SIEMEHTAPHBIX
(bYHKIHIH, UCTIONB3YS CIIPABOYHBIC
MaTepHalbl; HCCIeayeT B MPOCTEHIIINX
ciyyasx (yHKUUH HA MOHOTOHHOCTb,
HAaXOJUTh HAaHOOJIbIINE U HAUMEHBIIIHE
3Ha4eHUs] PYHKIHIA; CTPOUT rpaduKu
MHOTOWICHOB C UCIOIb30BaHUEM
annapaTa MaTeMaTH4YeCKOTO aHaJIN3a;
NPUMEHSET MPOU3BOIHYIO IPU PElICHUH
3a71a4 Ha JBIKEHHE; peraeT MPaKTHKO-
OpPHCHTUPOBAHHBIC 321241 Ha
HaMOOJBIINE U HAUMEHBIIINE 3HAYCHUS,
Ha HaXOXJICHUE MTyTH, CKOPOCTH U
YCKOPEHUS;

- yMEeT ONepHPOBATh MOHATHAMHU:
panMoHa bHasT QYHKIHSL,
NoKazaTesbHas (QYHKIHS, CTETICHHAS
(dhyukms, norapudmMudeckast pyHKIu,
TPUTOHOMETpPUYECKUE (DYHKIINH,
oOpatHble QyHKIUH; YMEET CTPOUTD
rpaduKu U3yUeHHBIX (PYHKIUH,
UCII0JIb30BaTh TPaQUKH PU U3YYCHUH
MIPOLIECCOB U 3aBUCHMOCTEH, IPU
pelIeHnH 33/1a4 U3 APYTHX YIeOHBIX
MPEIMETOB U 33/1a4 U3 PEAbHON JKU3HHU;
BEIpakaeT popMyaMu 3aBUCHMOCTH
MEX]ly BEJIMYMHAMU;

- YMEET pelaTh TeKCTOBBIE 3a/1a41
Pa3HBIX THIIOB; COCTABIISIET BHIPAXKECHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 33/1a4H, HCCIEAYT




yMEHHUE MPUBOIUTH IPUMEPHI MTPOSBICHHS 3aKOHA OOIBIINX
YKCeN B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUIX;

- YMETh ONIEPUPOBATH TOHATHUSAMH: TOUKA, MPSIMAasi, ITIOCKOCTH,
MPOCTPAHCTBO, IBYTPAaHHBIN YroJl, CKpEIUBAIOIIUeCs IpsMBIE,
[apajyIebHOCTh U MEPIEHANKYIIIPHOCTD HIPSMBIX U
TUIOCKOCTEH, YTOJI MEKAY MPSIMBIMH, YTOJI MEKAY MPSIMOH 1
IUIOCKOCTBIO, YTOJI MEXy INIOCKOCTSMH, PACCTOSHUE OT TOUKH
710 TUIOCKOCTH, PAaCCTOSIHUE MEXTy TIPSIMBIMH, PacCTOSTHHE
MCXKAY IIJIOCKOCTAMU,; YMCHHUE UCII0JIB30BATh ITPU PCIICHUN
3a7a4 U3y4eHHbIE (QaKThl U TEOPEMBI INIAHUMETPUH; YMEHHE
OLIEHMBATH pa3Mephbl 00BEKTOB OKPYKAIOIIETO MHPa;

- yMETh OIEPUPOBATH MOHATUAMHI: MHOTOI'PaHHUK, CEUCHHUE
MHOT'OI'PaHHUKA, Ky0, mapajuieenunes, pusmMa, IupaMmuza,
¢urypa v IoBepxXHOCTh BpallleHUs, IWIUHAP, KOHYC, 1Iap,
cdepa, ceueHUs PUTypHI BpaIlleHus, INTOCKOCTh, KACAIOIIasCs
cdepsl, THIHHPA, KOHYCa, TUIONA/lb TOBEPXHOCTH TTHPAMU/IBI,
MPU3MBI, KOHYCa, IMIMHAPA, IUI0Iaab cdepsl, 00beM Kyoa,
IPSMOYTOJIFHOTO Tapajuleenune a, TMpaMuIsl, IPU3MBI,
HWINHPA, KOHYCAa, apa; YMEHHUE H300pakaTh MHOTOTPaHHUKH
1 TIOBEPXHOCTH BPAIIECHUS, UX CEYEHHUS OT PYKH, C TOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMEHHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; yMEHHUE
pacrno3HaBaTh NpaBUIbHbIE MHOTOIPaHHUKU;

YMETH ONICPUPOBATH NOHATHAMMA: ABUKCHHUE B IPOCTPAHCTBE,
no100HbIe (GUTYpPHI B IPOCTPAHCTBE; UCIIOJIB30BaTh OTHOLICHUE
IO iel TIOBEPXHOCTEH H 00bEMOB MOJJOOHBIX QUTYp MPH
pelleHnH 3a/1a4;

- YMETb BBIYUCIIATH T€OMETPUUECKUE BEIMYUHBI (JIJIMHA, YTOJ,
IUIONIA b, 00BEM, IUIOIIA b TOBEPXHOCTH ), UCTIONIB3YS
n3y4YeHHbIE (HOPMYIIBI U METO/BI;

- YMETh ONEPUPOBATH MOHITHUAMU: MIPSIMOYTOJIbHAS CUCTEMA
KOOpAUWHAT, KOOpAWHATBI TOYKH, BEKTOP, KOOPAWHATLI BEKTOPA,

MOJTy4EeHHOE PEelIeHUE U OLICHUBATh
[IPaBIOIIOI0O0OHOCTh PE3YJILTATOB;

- YMEET ONEePUPOBATH MOHITUSMHU:
cpeaHee apuMeTHIecKoe, MenaHa,
HanOoJIbIIee U HAUMEHbIIEEe 3HAUCHUS,
pasmax, JUucnepcusi, CTaHJapTHOE
OTKJIOHEHHE YUCJIOBOTO HabOpa; yMeeT
U3BJIEKaTh, HHTEPIPETHPOBATD
UH(OPMAIHIO, IPEICTABICHHYIO B
TabIuIax, Ha qUarpaMmax, rpadukax,
OTpaXKarolyl0 CBOMCTBA PeaIbHBIX
MIPOLIECCOB U SIBJIICHUI; IPEACTaBIISET
“H(OPMAITHIO C TIOMOIIBI0 TaOIHIT U
JarpamMM; UCCIIEyeT CTaTHCTUIECKUE
JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX
CPEACTB;

- YMEET ONEePUPOBATH MOHITUSIMHU:
CIIy4allHbIM OIIBIT U CIy4YaliHOE
COOBITHE, BEPOATHOCTH CITy4aitHOTO
COOBITHSI; yMEHUE BEIYUCIISTD
BEPOSITHOCTh C UCTIOJIb30BaHUEM
rpauUecKuX METOI0B; IPUMEHSET
(hOpMyJIBI CIIOMKEHHS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE (PAKTHI
1 HOpMYJIbI IIPH PEIICHUH 3a/1a4;
OIICHMBAET BEPOSTHOCTH PEATBHBIX
COOBITHIA; yMEET MPUBOIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBINKX YUCET B
MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSAX;




CKaJISIpPHOE MPOU3BENICHUE, YTOJI MEXKTYy BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHNE BEKTOPA HA YHCIIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (HOPMYII KOOPAWHATHI CEPEANHBI
OTpE3Ka, PACCTOSHNE MEXKIY ABYMS TOUKAMU;

-yMETb BBIOUPATh MOAXOASIINNA H3YyUEHHBIN METOA AJIS PELICHUS
3aJaud,  paclmo3HaBaTh ~ MaTeMaTudyeckue  (akTel U
MaTeMaTHYECKHE MOJENH B MNPHUPOTHBIX M OOLIECTBEHHBIX
SIBIIGHUSIX, B HMCKYCCTBE; YyMEHHUE

[IPUBOJNUTH  IIPUMEPEI

MaT€MAaTHYECKUX  OTKPBITUH  POCCHHCKOW W MHPOBOU

MAaTEeMaTUYECKON HAyKU

- YMEET ONEepUPOBAThH TOHATHUIMHU:
TOYKA, [IPsIMasi, MJIOCKOCTh,
MIPOCTPAHCTBO, IBYTPaHHBIN yTod,
CKPELIMBAIOLINECS MPSIMBIE,
HapaieabHOCTh U
MEePHEHNKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, YTOJI MEXIY NPSIMBIMH,
YIOJI MEXy IPSAMOM U IUIOCKOCTBIO,
YroJl M@Ky IUIOCKOCTSIMH, PACCTOSIHHE
OT TOYKH 0 TNIOCKOCTH, PacCTOSIHUE
MEXKIY TPSMBIMH, PACCTOSHHAE MEXTY
IUTOCKOCTSIMM; YMEET UCIIONb30BaTh MIPH
peleHnt 3a1a4 U3yueHHbIe (PaKThl U
TEOPEMBbI INTAHUMETPHU;

- YMEET ONEePUPOBAThH MOHITHUAMHU:
MHOTOTPaHHUK, CEYeHUE
MHOTI'OT'PaHHHUKa, Ky0, apaJulesienune],
pu3Ma, NupaMuaa, Gurypa u
MOBEPXHOCTH BpallleHNUs, IWINHJIP,
KOHYC, T1ap, cepa, cedeHus: PUrypsl
BPAIICHUS, INIOCKOCTh, Kacaromasics
cdepbl, HWINHIPA, KOHYCA, II0Ialb
MTOBEPXHOCTH MTUPAMUJIBI, TIPU3MBI,
KOHYCa, IIWINH/PA, JI0MAaAb ChephI,
00beM Ky0a, MPSIMOYTOJIBHOT'O
napaieNenuIie/ia, MIPaMuIbl, TPU3MBI,
OWIMHJIPA, KOHYCAa, Iapa; yMeeT
n300pakaTb MHOTOTPaHHUKH U
MMOBEPXHOCTH BPAILICHHSI, HX CEYCHUS OT
PYKH, C TOMOIBIO YEPTEKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
MOJKET Paclio3HaBaTh CHMMETPHIO B




MIPOCTPAHCTBE; MOKET PAaCIO3HABATH
MIPaBUIIHBIE MHOTOTPAHHUKH;

yMeeT ONepUpPOBAThH TOHITUSMHU:
JBIKEHHE B TIPOCTPAHCTBE, MOJA00HBIE
(burypsl B IPOCTPAHCTBE; UCTIOIH30BATH
OTHOLICHHUE TJIOMIAZICH TOBEPXHOCTEH U
00BEMOB TTOTOOHBIX GUTYp TIPH
pellIeHuH 3a/1aY;

- YMEET BBIUUCIISATh TECOMETPHUECKHUE
BEIMYHHBI (IJTMHA, YTOJI, TUTOIIAb,
00beM, III0MIA/Th TOBEPXHOCTH),
WCTIONB3YS H3yUEHHBIE (POPMYIBI
METO/IBL;

- YMEET ONEepUPOBAThH TOHATHIMU:
MIPSAMOYTOIIbHAS CHCTeMa KOOPIUHAT,
KOOPJIMHATBI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE
MIPOM3BEIEHHUE, YTOIl MEXK/Ty BEKTOPaMH,
CyMMa BEKTOpPOB, IPOHU3BEICHNE
BEKTOpA Ha YHCJI0; HAXOIUTH C
MIOMOIIBIO H3YYEHHBIX (OPMYIT
KOOPJIMHATBI CEpeIMHBI OTPE3Ka,
paccTosIHUE MEXAY IBYMS TOUKaMHU;
-yMeTh BBIOUPAThH TIOIX OIS
M3yUYEHHBIM METO/ AJIS peIleHHs 3a1a4H,
pacro3HaBaTh MaTeMaTu4ecKue (hakThl U
MaTeMaTHYECKHe MOJIENN B MPUPOIHBIX
U OOILNECTBEHHBIX  SIBJICHUSX, B
HCKYCCTBE; yMEHUE MIPUBOIUTh
MIPUMEPhl MATEeMAaTUYECKUX OTKPBITUI
poccuiickoi u MHUPOBOI
MaTE€MaTHYECKON HAyKU




OK 02. Ucnonb3oBaTh
COBpPEMEHHBIEC CPEICTBA
MOKCKa, aHAIN3a U
HHTEPIPETAIUH
nHpOpMAaITH, 1
HH(POPMAITHOHHBIC
TEXHOJIOTHH JJIs
BBITIOJTHCHHS 33124
npoecCuoHaIbHON
JeSITETBHOCTH

- YMEThb OINEPUPOBATh IMOHATHUSAMU: paIllMOHATBbHAS (YHKIIHS,
oKa3arejbHas ¢byHKIHA, (byHKITHS,
norapudmuyeckass (QYHKIHUs, TPUTOHOMETPHUYECKUE (PYHKIIUH,

CTCIICHHAA

oOpaTHble (PYHKIHMH; yMEHHE CTPOUTh TpaduKd H3YUEeHHBIX
¢byHKUUH, NCHONB30BaTh rpadUKU NMPU W3YYEHUH HPOLIECCOB U
3aBUCHUMOCTEH, NpU PEUICHWH 3afad W3 JPYruX Y4eOHBIX
MIPEIMETOB U 3a/1a4 U3 peasIbHOM JKU3HH; BhIpaXaTh (popmynaMu
3aBUCUMOCTH MEKAY BETMUYUHAMHU;

- YMETh ONEPUPOBATH MOHATHAMH: TOXKICCTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUI
W HEPaBEHCTB, PAaBHOCWIBHOCTh YpaBHEHHWH, HEPaBEHCTB W
CHCTEM, palUOHaJIbHbIC,

HUppalfuOHaJIbHBIC, II0Ka3aTCJIbHBIC,

CTENCHHBIE, JorapupMUIECKHe, TPUTOHOMETPHYECKIE
YpaBHCHU, HCPABCHCTBA U CUCTEMBI; YMCTh pCIIaTh YPABHCHMA,
HEpaBEHCTBA M CHCTEMBI C TIOMOILIBIO PA3IUYHBIX IPUEMOB;
peuiaTth YpaBHCHHA, HCPABCHCTBA U CUCTEMBI C IapaMETPOM;
NPUMEHSTH YPaBHEHUsI, HEPAaBEHCTBA, MX CHCTEMBI JUIS PEIICHUS
MaTeMaTHYeCKHX 3a]a4 M 3a7a4 U3 pa3IMuHbIX 00JlacTel HayKu
U peajJbHON KU3HMU;

- yMeTh CBOOOJHO ONEPHPOBATH IOHSATHUSMH: JIBIKCHHE,
napajulelibHbIl  MEePEeHOC, CHUMMETpHs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MMOBOPOT, NpeoOpa3oBaHue MoA00us, MoJ00HbIe
(burypbl; yMeTh pacrio3HaBaTh paBHbBIC U MOJ0OHBIE (QUTYPHI, B
TOM 4HCIIE B TPHUPOJE,

TCOMCTPUUICCKUC

WCKYCCTBE, apXHUTEKType; YMETh

HCIIOJIb30BaTh OTHOILEHUS,  HaXOAWTHb
reOMEeTPHYECKUE BENUMYUHBI (JTHHA, YTOJI, IJIoIa1b, 00BEM) IPU
pelIeHny 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3 peanbHOI

KHU3HU

- yMeeT ONepHpOBaTh HOHATHAMHU:
panroHagbHas QYHKIHSA, TOKa3aTeIbHAS
¢$byHKUWS, CTETeHHas ¢$byHKUUS,
norapudmMuieckas ¢$yHKLUS,
TPUTOHOMETPHUYECKIE byHKIMY,
oOpaTHble (QYHKIHH; yMEHHE CTPOHTH
rpadpuku W3YYEHHBIX GbyHKIHA,

UCIIOJIb30BaTh TPaQuKH MpPU H3YUEHUH

IIPOLIECCOB M 3aBUCUMOCTEH, IIpU
pellleHNH 3ajad U3 JPYyrux Y4eOHbBIX

MPEIMETOB U 33J1a4 U3 PeaIbHOM JKU3HU;

BBIpaXaTh (opMylaMH 3aBHCUMOCTH
MEK/Ty BEJIMINHAMI;

- YMECT ONEepUpOBATh IIOHATUSAMMU:
TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHHH W
HEpaBEHCTB, PaBHOCHIIHOCTh
ypaBHeHHfI, HCPABCHCTB U  CHUCTEM,
panmoHalbHEIE, UppalOHAIbHBIC,
THI0OKa3aTelbHbIe, CTEICHHbIE,
norapudmuieckue,

TPUTOHOMETPHUYECKIE ypaBHEHH,

HEPaBEHCTBA U CHCTEMBI; yMETh pelIaTh
YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C
[TOMOIIBIO PA3TIMYHBIX PUEMOB; PEIIaTh
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C
apaMeTpoM; IpPUMEHATh YypaBHEHMUS,
HEPaBEHCTBA, UX CHCTEMBI JIJIS1 PEILICHUS
MaTeMaTHUYECKUX 337ad M 334ad U3
pa3nuYHbIX 00JaCTel HAYKH U PealbHON

JKU3HH;

Kommuiekchbie
KOHTPOJIbHBIE pabOTHI
0 pasaeny
HccnenoBarenbsckas
paborta

[Moprdommo




- yMmeeT CBOOOJHO  ONEpPHPOBATH
MOHATHSIMH: JIBUKCHUE, TapauICIbHbINA
MIEPEHOC, CUMMETPUS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MTOBOPOT,
npeoOpazoBaHue TMOAOOHMS, IOJXOOHBIC
(burypbl; YMETh paCliO3HABATh PaBHBIC U
momobHple (GUTYpbl, B TOM 4YHCIIE B
MIPUPO/IE, ApPXUTEKTYpE;

YMETb HUCIIOJIL30BATh T'€OMCTPUUCCKUC

UCKYCCTBE,

OTHOILCHHUS, HAXOUTh TEOMETPUIECKIE
BEUYMHBI (IJIMHA, VYTOJ, IUIOMIAb,
00BEM) TIpU pemIeHNH 3a7ad U3 JAPYTHUX

y4eOHBIX MNPEIMETOB M M3 peaslbHON

JKU3HHU
OK 03. [InanupoBatb u | - YMETh ONEPUPOBATH MOHATHUSMH: pauuoHaNbHbIE, | - ornepupyer noustusimu: | OLlEHKa  pe3yJIbTaToB
p€ain30BbIBATh HUppauOHAJIbHEBIC, II0Ka3aTCIIbHBIC, CTCICHHBIC, | palMOHAIILHBIE, HppanuoOHaIbHEIE, BBITIOJTHCHHUA
COOCTBEHHOE norapudMHUYecKHe, TPUTOHOMETPUYECKHE  YpPAaBHEHHS M | iokasaTelbHbIE, crernennble, | TCCTUPOBAHUS
poecCuoHaIbHOE U HEPABEHCTBA, UX CUCTEMBI; norapuMIIEcKue, KOHTPOJIbHON pabOThI
JUYHOCTHOC PAa3BUTHE, | - YMETh OIEPHPOBATh IOHATHAMHU: MHOTOTPAHHMK, CEUYCHHE | TPUTOHOMETPHYCCKHE  YpaBHEHUS U AOMAIIHCTO 3aJaHUsA

HpeANPUHIMATEIBCKYIO
JeSITENBHOCTD B
npoecCuoHaIbHON
cdepe, HCTIOIIBL30BATH
3HaHUsI 110 (HPUHAHCOBOK
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYAIHSX

MHOTOTPaHHUKA, KyO0, MapajieNienunes, Mpu3Ma, MUPaMUa,
¢durypa ¥ TOBEPXHOCTh BpalleHHs, IWIMHIP, KOHYC, IIap,
chepa, ceueHus (QUrypbl BpaIICHHS, IJIOCKOCTh, Kacaroliascs
cdepsl, HWIHHAPA, KOHYCA, MJIOIAb MOBEPXHOCTH MUPAMHU/IBI,
MPU3MBI, KOHYCa, NWIMHAPA, IUIOmaab chepbl, o0beM Kyoa,
NOPSMOYTOJIFHOTO — TapajUlelienuiea, HUpaMUIbl, [pPU3MBI,
WJIMHApPA, KOHYCa, Iapa; YMEHUe n300pakaTb MHOTOTPaHHUKU
" HNOBEPXHOCTHU BpallCHUA, UX CCUCHUA OT PYKH, C IIOMOLIBIO
YEePTE)KHBIX HHCTPYMEHTOB M OJIEKTPOHHBIX CPEICTB; YMETh
pacro3HaBaTh ~ CHUMMETPHIO B NPOCTPAHCTBE,  YMETb
pacro3HaBaTh MPaBUIIbHBIC MHOTOI'PaHHUKH;

- YMETh OIEPUPOBATh MOHATUSAMHU: MPSIMOYTOJNbHAs CHCTEMa

KOOpAWHAT, KOOPAWHATBI TOYKU, BEKTOP, KOOPpAWHATBEI BEKTOPA,

HEpPaBEHCTBA, UX CUCTEMBI;

- olepupyer MIOHATUSIMU:
MHOTOTPaHHUK, ceueHHe
MHOTOTPaHHUKA, Ky0, mapajuieenuIie],
npusMa,  nupamuna,  ¢Gurypa U
IIOBEPXHOCTh  BpAIllCHMs, LWIMHAD,
KOHyC, map, cdepa, CeYeHUS QUIypsI
BpallleHUs, IUIOCKOCTh, Kacaromasics

chepbl, IMWIKMHAPA, KOHyCa, ILIOLIA/Ib

MNMOBCPXHOCTHU nupamMuibl, MPpU3MBI,

KOHyCa, IWIMHIpPA, IUIOMIAas CQeEpsl,
00BeM

KyOa, IIPSIMOYTOJILHOTO

MPAKTHIECKOTO
3aHATUA
DK3aMeH




CKaJIIpHOC MPOM3BCACHHUEC, YIoJl MCXKAY BCKTOpaMH, CyMMa
BCKTOPOB, IPOM3BEACHHUE BEKTOpa Ha 4YHCIIO, HAXOIUTb C
MMOMOLIbIO N3YYCHHBIX q)OpMyJ'I KOOpAMWHATHI CEPCANHBI OTPE3KaA,
PacCTOAHUC MEKAY ABYMS TOUYKaAMU

napasuie/ieuneaa, TUPaMUIb, TPU3MBI,
LITHHPA,
n300paxarthb

KOHyca, IIapa; YMEHHE

MHOTOTPAaHHUKHU u
MOBEPXHOCTH BPAILCHUS, HX CEYCHHS OT
pyKu, ¢
WHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB,;

IIOMOIIBIO YEPTECIKHBIX
YMETh pacrno3HaBaTb CHUMMETPUIO B

MPOCTPAHCTBE; YMETh PACIO3HABaTh

IIpaBUJILHBIC MHOT'OT'PAHHUKH

- ymeer
NpSIMOYTOJIbHAsT CUCTEMa KOOpPJWHAT,

OIICpHUpPOBATHh  MOHATUAMM:

KOOPAUHATBI TOYKH, BCKTOD,

KOOpAMHATBI ~ BEKTOpa,  CKaJsIpHOE

MIPOU3BEJICHHE, YTOJI MEXIY BEKTOpaMH,
cymma

BEKTOPOB, NPOU3BEICHHE

BCKTOpa Ha YHCJIO, HaxXoauThb C

(opmyn
OTp63Ka,

IIOMOIIBIO HU3YUYCHHBIX

KOOPAWHATHBL CCPCANHDBI

PaCCTOAHUC MEKAY ABYMS TOYKaAaMH

OK 04. 3¢ dexTuBHO
B3aUMO/EHCTBOBAThL U
paboTaTh B KOJIJICKTUBE
1 KOMaH/ie

- yMeTh ONEepHpPOBaTh TOHATUSIMHU: CIyYaiHBIH ONBIT |
cllydaifHoe cOOBITHE, BEPOSITHOCTh CITyYaiiHOTO COOBITHS;, YMETh
BBIUUCIISITH BEPOSTHOCTh C HCIOJNB30BaHHEM TpadUuecKhX
METOJIOB; TPHUMEHATh (OPMYINIBI CIIOKEHUS W YMHOKCHUS
BEPOATHOCTEH, u  dopmysl

PpCeHICHUHN 3a4a4; OLUCHHUBATH BCPOATHOCTU PCAJIbHBIX CO6BITHI>'I;

KOMOWHATOpHBIE (HAKTHI npu
3HAKOMCTBO CO CJIy4YaiHBIMH BEJIMYMHAMH; YMEHHE NPUBOIUTH
MPUMEPHI IPOSIBIICHHS 3aKOHA OOJBIINX YHCEN B MIPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- yMETh CBOOOJIHO OIEPUPOBATH MOHITUSMH: CTETIEHb C IIEIBIM
roKasaresnem,

KOpPCHb HaTypaJ'ILHOﬁ CTCIICHHU, CTCIICHb C

palluOHAJIBHBIM  I[IOKA3aTCJIEeM, CTCICHb C I[eﬁCTBHTeHLHLIM

- yMeeT ONEepUpOBaTh MOHITHAMHU:
CITy4YaifHbII OBIT U CITyYaifHOE COOBITHE,
COOBITHS;

BEPOSITHOCTh  CIIy4alHOTO

YMETH BBIYUCIIATH BCPOATHOCTD C

rpapUuecKux
(dhopmynbl
CIIOYKCHUSI 1 YMHOXKEHHSI BEPOSITHOCTEH,

HCIIOJIb30BAHHEM

METOHOB; NOPpUMCHATH

KOMOUHaTOpHBIE (aKThI 1 GOPMYIIBI IPU

peueHun 3a7ad4; OLICHUBATh
BEPOSITHOCTA  PEAIbHBIX  COOBITHI;
3HAKOMCTBO co CIy4ailHbIMU
BEJIMYMHAMU; YMEHHUE  IPUBOJUTH

MIPUMEPHI MIPOSBICHHS 3aKOHA OOJBIINX

OneHka pe3ysbTaToB
BBITTOJIHEHUS:
TECTUPOBAHUS
KOHTPOJIbHOH paboThI
JIOMAIITHETO 3a/1aHuUs
PaKTUYECKOTr0
3aHATUA

OK3aMeH




(BemiecTBEHHBIM) TOKa3aTeJeM, Jorapudm 4ymcia, CHHYC,
KOCHHYC U TaHT€HC ITPOM3BOJIEHOTO YHCIIA;

- YMETh CBOOOJHO ONEPUPOBATh MOHATUAMHU: rpaduk QyHKIHH,
obpaTHas QyHKIHS, KOMIO3UIMA (yHKIMH, THHEHas QyHKIUS,
KBaZpaTuuHas (YHKOWS, CTemeHHas (YHKOUS C  eIbIM
TPUTOHOMETpPUUECKUE (YHKUUH, OOpaTHbIC
byHKIMH, MOKa3aTeIbHas u

norapugmudeckas QyHKIHN; yMETh CTPOUTH rpaduku GyHKIWH,

[IOKa3aTeneM,
TPUTOHOMETPHUUYECKUE

BBITIOJTHATH MTPe0Opa3oBanusi rpadukoB (HyHKITHIA;

- yYMeThb WCIIOIb30BaTh Tpapuku (QYHKIOMHA I W3YYEHHS
MPOIIECCOB M 3aBUCUMOCTEH TMpPH PELICHWH 3ajad U3 APYTHX
y4eOHBIX TPEAMETOB W W3 pealbHOW JKU3HH; BBIPAXKATh
(bopMyIaMu 3aBUCHMOCTH MEX/y BETHIHHAMH;

- CBOOOJHO ONEPUPOBATH TOHITUSMH: YETHOCTh (YHKIINH,
(byHKIHH, hyHKIIH,
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (QYHKIHH, HAUOOIIbIIee U

MEPUOTUIHOCTD OTPaHUYCHHOCTD
HaWMEHbIIIeE 3HAYCHHs (QYHKIUH HA TMPOMEXKYTKE, YMETh
MPOBOJUTE UCCIIeI0BaHUE (HYHKIIUH;

- YMETh HCIIOJIb30BaTh CBOHCTBA M Tpaduku (YHKIUH yis
pellicHusT YpaBHEHU, HEPAaBEHCTB M 3ajlad C MapaMeTpaMu;
M300pakaTh Ha KOOPAUHATHOM TIIOCKOCTA MHOKECTBA PEIICHHMIA
ypaBHEHU, HEPABEHCTB U X CUCTEM

4Yucel B NPUPOAHBIX KU O6III€CTBCHHI)IX

SIBJICHUSAX;

- ymMeeT CBOOOJHO  OHEpPHPOBATH
MOHATUAMU:  CTENEHb C  LEJBIM
[oKa3aTeieM, KOpPEHb HaTypaJbHOU
CTENEHH, CTENEeHb C pallOHAIBHBIM
[I0Ka3aTeseM, CTETIeHb c
JIEHCTBUTEIILHBIM (BeIeCTBEHHBIM)

HoKa3aTeneM, Jorapudm dmucia, CHHYC,
KOCHHYC M TAaHTE€HC IPOHM3BOJIEHOTO
YUCIIa;

- yMmMeeT CBOOOIHO  OINEPHPOBATH
MOHATHAMHA: TPaUK HYHKIIH, 0OpaTHast
(hyHKIHS, (hyHKIHH,

JTUHEHHAS KBaApaThu4yHasA

KOMITO3HUIIHS
GyHKIHA,
¢byHKIUS, cTeneHHass QyHKIHS C IeTbIM
MOKazaTeJieM,
hyHKIIH,

TPUTOHOMETPUYUECKHUE

TPUTOHOMETPHYECKHUE
oOparHbIe
GyHKIMH,
MoKaszaTeJbHasT M JiorapupmMuyecKas
(dyHKIUY;
(GyHKIWH, BBITOTHATH TPeOOpa3oBaHUs
rpadukoB (HyHKITHIA,

- yMeeT  HCHOIb30BaTh

YMEThb CTPOUTH TpaduKH

rpaduKu
GyHKUME A7 M3y4YeHHs TNPOLECCOB U
3aBUCUMOCTEW TpH pElICHUH 3a/1a4 M3
JIPYTUX YYeOHBIX TMPEIMETOB U U3

peansHOR KHU3HU, BBIPAXKATh
dbopMysiaMud  3aBUCHMOCTH  MEXKIY
BEJIMYMHAMU;

- CBO60I[HO NOJIB3YCTCA TOHATUSAMU:

YCTHOCTH (1)YHK]_II/II/I, MEPUOJUIHOCTD




(yHKIWH, OTpaHHMYEHHOCTh (DYHKIIMH,
MOHOTOHHOCTh  (pYHKIHUH, 3KCTPEMYM
¢yHKUMY, HanOonbpllee W HAaUMEHBIIee
3Ha4eHUs] (YHKIUUM Ha MPOMEKYTKE;
yMEThb

(dbyHKIHY;
- yMeeT WCHONB30BaTh CBOWCTBA W
GyHKIMI
HEpaBeHCTB M 3a1ad ¢

TIPOBOIUTH HCCIIENOBAHNE

rpaduKu Ui pelIeHus
YpaBHEHHU,
rapaMeTpamu; M300pakaThb Ha
KOOPJIMHATHON TIJIOCKOCTH MHOECTBa

peuieHu ypaBHEHUM, HEPABEHCTB U UX

CHCTEM
OK 05. OcyiiecTBisTh | - yMETh ONEPUPOBATH HMOHATUSMH: CPEIHEE apU(PMETHYECKOEe, | - YMEeT OIepupoBaTh MOHATUAMU: | KoMIUIEKCHBIE
YCTHYIO M TIMCBMEHHYIO | Me[MaHa, HauOoNblliee W HAMMCHbIIEE 3HAYCHHs, pa3Max, | cpefHee apupMeTHYecKoe, MeauaHa, | KOHTPOJIbHbIE PAOOTHI
KOMMYHHKAIINIO Ha JCTIEPCHUs, CTaHAApTHOE OTKJIOHEHWE YHCJIOBOIO HaOopa; | HanOobllee W HauMeHbIee 3Ha4YeHus, | 110 pa3jey
roCy1apCTBEHHOM yMeHHe  W3BIeKaTh,  MHTEPNPETHpoBaTh  MH(OpPMAIMIO, | pa3Max,  JWchepcHs,  craHpapTHoe | VIcciemoBarenbekast
si3pike Poccuiickoit MPE/ICTABICHHYID B TaONUIlax, Ha JauarpamMmax, rpadukax, | OTKJIOHEHHE YMCIOBOro Habopa; yMeHue pabora
denepalyn ¢ y4eTOM OTPAXKAIOILYI0 CBOMCTBA pEabHBIX IPOIECCOB W SIBJICHUIA; | U3BIECKATD, HHTEPIPETHPOBATH Hoprdoimno
ocoOeHHocTei NPE/ICTABIATH HHPOPMAIIMIO C TOMOIIBIO TaOJHIl M JUarpaMy; | MHGOpManuio,  NpPEICTABICHHYIO B

COLIMAJIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

HCCIEA0BATh CTATUCTUYECKUE JAHHBIE, B TOM 4YHUCIE C
MPUMEHEHHUEM IpadUUeCKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB,;
- YMETh ONEPUPOBAThH MOHATHAMHU: TOYKA, MpPsAMasi, INIOCKOCTD,
HPOCTPAHCTBO, JABYTPAHHBIA YIoJl, CKPEIINUBAIOIIMECS IIPSIMBIE,
NapajuIeIbHOCTD W NEPHEHIUKYJIAPHOCTb  NPSAMBIX U
IJIOCKOCTEH, Yroia MeXIy NpSMBIMH, YTrojl MEXAy NpsAMOH
IIJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
JI0 IUIOCKOCTH, PACCTOSIHHE MEXAY MPsSMBIMU, PACCTOSHHE
MEXKIY MJIOCKOCTSIMU;

- YMETh HCIIOJIb30BaTh IIPH PELICHUH 3a7a4 U3y4YeHHbIE (PaKThl 1
TEopeMbl TUIAHUMETPUH; YMEHUE OLEHUBATh pa3Mephl 0OBEKTOB

OKPY’KaIoIero Mupa

Tabnumax, Ha Juarpammax, rpadukax,
OTpaXKarolllyr0  CBOMCTBa

nponeccoB " ﬂBHeHHﬁ; MMpEACTABIIATH

peanbHBIX

UHQOPMAIMIO C TIOMOIIbIO TaOIUI U
Juarpamm; HCCIEN0BATh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHUCIIE C
MPUMEHEHUEM TPahUIEeCKUX METOJIOB U

QJICKTPOHHBIX CPCACTB,

- yMeeT OmNepupoBaTh MOHITHAMHU:
TOYKa, npsimas, IJIOCKOCTb,
MIPOCTPAHCTBO,  JBYTPaHHBIM  yrodi,
CKpPELIUBAIOLINECS MpsIMBIE,




napajieaIbHOCTh u
MEPIECHANKYIIPHOCTD HPSAMBIX u
IJIOCKOCTEH, Yrol MEXIy NpsIMbIMH,
yroJl MEXIy NpsSMOM M IIOCKOCTBIO,
yrojl MEeXIy IJIOCKOCTSIMH, PacCTOSIHHE
OT TOYKH J0 IUIOCKOCTH, PacCTOSHHE
MEXIYy NPSMBIMH, PACCTOSHHE MEXKIY
TUIOCKOCTSMU;

- yMeeT HCHOIb30BaTh MPH PEUICHUU
3aJad W3y4YeHHblEe (AKTBI M TEOPEMBI
TUTAaHUMETPHUH;

YMCHHUEC OLICHMBATH

pa3mepsl 00BEKTOB OKPY>KAIOIIEr0 MUpa

OK 06. [IposBasTH
TPaKIaHCKO-
MaTPUOTUYECKYIO
TTO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE MOBE/ICHUE
Ha OCHOBE
TPAIUIIOHHBIX
00IIIeUEeTIOBEYECKIX
IIEHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHHU3AIIH
MEXXHAI[MOHAIbHBIX U
MEKPEIUTUO3HBIX
OTHOIIICHUH,
MPUMEHSTh CTAaHAAPTHI
AHTUKOPPYIITHOHHOTO
MOBEICHUS

- YMETh pelaTh TeKCTOBBIE 334a4H Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOLEHTHI, I0JIU U YacTH, Ha ABMXEHHE, paboTy, CTOUMOCTh
TOBapOB M YCIyT, HAJOTH, 3a7aydl M3 00JacTH YIpaBICHUS
JUYHBIMU U CEMEWHBIMU (DMHAHCAMHM); COCTABIIATH BBIPAKECHUS,
ypaBHEHUS, HEPaBEHCTBA W MX CHUCTEMBI 10 YCIIOBHUIO 3ajauH,
WCCIE0OBaTh  TIOJYYEHHOE  pellieHHue U OIEHMBATh
MPaBIONOI00HOCTh PE3YJIBTATOB;

- *yMeTb ONepHpoBaTh HOHSATHAMHU: ONpEHAEICHHE, aKCHOMa,
TeopeMa, CIEACTBHE, CBOWMCTBO, IPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIBHBIE  (POPMYITHPOBKHM;, yMeTh  (OPMYJIUpPOBATH
o0paTHOE W TPOTHBOIOIOXKHOE YTBEpXKIEHHE, IPHUBOAUTH
MpUMEpPsl ¥ KOHTPIPUMEPHI,  HUCMOJb30BaTh  METOJ
MaTeMaTHYeCKOM  WHAYKIWH; TPOBOAUTH  JOKa3aTeIbHbIE
paccyXIeHusl MpH PELICHUH 3a7ad, OLEHUBATH JIOTHYECKYIO
MIPaBHIIBHOCTD PACCYKICHHIA;

- *yMeTh cBOOOIHO OTIepUPOBAThH MTOHATHSAMHU:
MOCJIEeI0BATENILHOCTD, apupmeTnyecKas mporpeccus,
reoMeTpuyeckas Imporpeccus, OECKOHEYHO  yObIBaromias
reoMeTpuyecKas porpeccus; YMETh 3a]aBaTh

MOCJICA0BATCIIbHOCTH, B TOM YHCJIC C TIOMOIIBIO PCKYPPCHTHBIX
hopmyu;

- yMeeT pemiath TEKCTOBBIC 3aJadd
pasHbIX THUHOB (B TOM 4YHCIEe Ha
NPOIICHTHI, TOJIU M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTH TOBApOB M YCIYT,
HAJIOTH, 3aJ1a41 W3 00J1aCTH YIpaBIeHUS
JUYHBIMH M CEMEHHBIMH (HHAHCAMM);
COCTaBJIATh  BBIPQKEHHS, YPaBHEHUS,
HEpPaBEHCTBA M UX CHCTEMBI 110 YCIIOBHIO
3a7a4M,  HCCIENOBaTh  IIOJYy4EHHOE
penieHue u OLICHUBATh
MIPaBIONIOI00HOCTh PE3yIbTATOB;

- yMeeT OIepHpOBaTh MOHSITHAMHU:
OlpeieieHHe,  aKCHOMa,  TEopeMa,
CIIE/ICTBHE, CBOMCTBO, NPU3HAK,
JI0Ka3aTeNIbCTBO, PaBHOCHIIbHEIC
(bopMynHpOBKH; YyMETh (popMyIHpOBaTH
oOpaTHoe " MPOTHUBOIIOJIOKHOE
YTBEP)KJCHUE, MPHUBOJUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BaTh METO]I
MaTeMaTHYECKON MHIYKIUH; TPOBOANUTD
JIOKa3aTeNbHbIE  PacCyXICHUS  TpPHU
pelIeHNH 3a/1a4, OIICHUBATh JIOTHYECKYIO
MIPABUIIBHOCTh PACCYKJICHUH;

DKCIepTHOE
HaOJIFO[eHUE 3a
JESATSIIEHOCTHIO
oOyJaromuxcsi:

- B CUTYaITUSX
COTpYJIHUYECTBA

- B CUTYaITUIX
KOH(JINKTA
(HectangapTHOMN
CUTYaI1H)

[Toprdonuo




- YyMETh BBIOMPATH MOAXOMSIIUN METOJ JUIS PEUICHUsS 3aayu;
MMOHMMaHWe 3HAYNMOCTH MaTEMAaTHKH! B U3YYEHUH TIPUPOIHBIX U
OOIIECTBEHHBIX MPOIECCOB W SIBJICHUH; yMETh PaclO3HaBaTh
MIPOSIBIICHUE
MPUBOJIUTH IPUMEPHI MATEMATUUYECKUX OTKPBITHH POCCUUCKOMN U

3dKOHOB MAaTE€MAaTUKHU B HUCKYCCTBC, YMCTb

MHUPOBOM MAaTEMAaTUYECKON HAYKH

- yMmeeT CBOOOJHO  ONEPHPOBATH
MOHSATHSIMH: MOCJIEI0BATENLHOCTD,
apupMeTHIecKas TIporpeccus,
reoMeTpuyecKas mporpeccus,
0ECKOHEYHO yObIBaroIast
reoMeTprueckas MpPOTPECCHs, yMETh

3agaBaTbh IIOCJICAOBATCIBHOCTH, B TOM

Yquciie C IIOMOIIBEO PECKYPPCHTHBIX
(opmyur;

- yMeeT BBIOMPATh MOIXOMASIINN METO/
JJIA pGHICHI/ISI 3a1a4u, ITIOHUMAHHUC
3HAYUMOCTHU MATCMATUKHU B I/ISYIIGHHI/I
MPUPOAHBIX u 0O0IIECTBEHHBIX
IIPOLIECCOB " SIBIICHHIA; YMETH
paCHO3HaBaTL HpOHBJ’ICHI/IG 3aKOHOB
MaAaTE€MaTUKU B I/ICKyCCTBC, yMeTb

NPUBOJUTH MPHUMEPBl MATEMaTHYECKHX
OTKPBITUH POCCUHCKOW M  MHUPOBOMI
MaTeMaTU4eCKON HAyKU

OK 07. CogencTBOBaTH
COXpaHECHUIO
OKpY’KaroIel cpepl,
pecypcocOepekeHuto,
MPUMEHSTh 3HAaHHUS 00
VM3MEHEHUH KJINMAaTa,
MIPUHIIATIBI
OepeXKITUBOTO
MPOM3BOJICTBA,
3hPEKTHBHO
JIEHCTBOBATh B
Ype3BbIYANHBIX
CUTYaIUsIX

- YMETb ONEpHpPOBATh MOHATHSIMHU: (DYHKIHMS, HENpepbIBHAS

GyHKITHS,
MHTETPAJ; yMETh HAaXOIWUTh IPOM3BOJIHBIE 3SJIEMEHTAPHBIX

MPOM3BO/HASA, TIEepBOOOpa3Hasi, ONpeAeTeHHbII
(hyHKITMA, UCIIONB3YS CIIPABOYHBIE MAaTepUANbl; UCCIIEOBATh B
MPOCTEHINNX Cliydasx (YHKIMH Ha MOHOTOHHOCTb, HAXOJHUTh
HauOOJbIINE W HaWMEHbIIME 3HA4YeHHUs (YHKIU; CTPOUTH
MHOTO4YJIEHOB  C

rpaduku HCITOJIb30BAaHUEM

MAaTEMAaTHYCCKOTI'O aHaJIn3a,

amnmapara
MPUMEHSTh TPOU3BOAHYI0 TPHU
pelieHnn
OpHEHTHPOBAHHbIE 3aJ]aul Ha HAWOOJNBIINE ¥ HAMMEHBIIIHE

3agad Ha JABHKCHUC, peuarTtb IMMPAKTHUKO-
3HAYCHUS, HA HAXOXJICHUC ITYTHU, CKOPOCTU U YCKOPCHUS
- YMETBb OIICPUPOBATH MOHATHAMU: IBUKCHUC B IIPOCTPAHCTBE,

moA00HbIe (PUTYPHI B TIPOCTPAHCTBE; MCIIOIH30BaTh OTHOIICHHE

- ymeer

(hyHKIHS,
MIPOM3BOJTHAS,

OIEPUPOBATh  MOHATUSMH:
GyHKITHS,

riepBooOpa3Has,

HEIIPEPHIBHAS

ONpE/ICICHHbI  WHTErpajg;,  yMeTb
HaXoAWUThb IMPOU3BOJHBIC 3JICMCHTAPHBIX
bynkumi,

MaTe€puralibl; UCCIICI0OBATH B HpOCTGfIIHPIX

UCTIONB3Ysl  CIIPaBOYHBIC
ciydyasx (yHKOMM Ha MOHOTOHHOCTB,
HaXOIUTh HauOOJNBIINE M HAUMEHBIINE
3Ha4YeHUs] (QYHKIWHA; CTPOUTH TrpaduKu
MHOTOWIEHOB  C  HCHOJIb30BaHHEM
amnmapaTa MaTeMaTHYeCKOTrO aHalln3a;
MIPUMEHSTH IPOU3BOHYIO MPH PEIICHUN

3aaa4 Ha ABUKCHHUC; PCLIATh MPAKTHUKO-

DKCIepTHOE
HaOI0IeHNe 3a
JeSITeTbHOCTHIO
oOyJaronuxcsi:

- B CUTYaITUIX
COTPY/AHUYECTBA

- B CUTYaITUIX
KOH(JIMKTA
(HectangapTHOMN
CUTYaII1H)

[Toprdonuo




Iomaaeld MmoBepXxHocTed u 00BbeMOB MOAOOHBIX (uryp mpu
pELICHUH 33/1a4;

- YMETh BBIYHCIATH T€OMETPHYECKHE BEJIMYMHBI (JJIMHA, YTOIL,
mwiomaab, o0beM, IUIOWIaAb IOBEPXHOCTH), HCIONB3YS
n3y4eHHbIE (POPMYIBI U METOBI

OpPHECHTHUPOBAaHHBIE 3a71a4n Ha
HAWOOIBIINE U HAVMEHBIIUE 3HAYCHUS,
HAa HaxOXICHHE IyTH, CKOPOCTH U
YCKOPEHHUS;

- yMeeT OIepHpoBaTh

ABWXXCHHUEC B IIPOCTPAHCTBE, HOI[O6HBIC

TIOHATHAMU

(urypsl B MpOCTpPaHCTBE; MCIIONH30BAThH
OTHOIIIEHUE IJIOIIAIEN MOBEPXHOCTEN U
00beMOB  MOMOOHBIX  (GuUTyp  TIpHU
peuIeHuN 3a1a4;

- YMCECT BBIYUCIATL TCOMETPHUYCCKUC

BEUYMHBI (IJIMHA, VYTOJ, IUIOMIAb,
00BeM, IUIOIIA b MTOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHbIE (QOPMYIBI U
METOIbI

IIK 1.2. Beinmonsusats
CJIECapHYIO U
MEXaHUYECKYIO
00paboTKy Aeraneit
MIPUCTIOCOOJICHHIA,
PEeXYIIero u
M3MEPUTEIEHOTO
WHCTPYMEHTA B
COOTBETCTBHH C
MPOU3BOICTBEHHBIM
3aJJaHHEM C
co0JII0IeHnEM
TpeOOBaHMI OXpaHbI
TpyAa.

- YMETb peIIaTh TEKCTOBBIE 3aJa4H PA3HBIX THUIIOB

- YMETh BBIYMCIIATH T€OMETPUUECKUE BEIMYUHBI (JJIMHA, YTOJ,
I0Ia1b, 00bEeM, TUIOMAAb TOBEPXHOCTH ), UCTIOIB3YS
H3y4YeHHbIE (POPMYIBI U METO/IBI

- YMeTh WCIMONB30BaTh rpadukn QYHKIUH Ui H3YyYeHHs
MIPOLIECCOB M 3aBUCHUMOCTEH IMpH PEIIEHUH 3anad U3 APYTUX
y4eOHBIX MpPEeIMETOB W U3 pealbHOM KHU3HM; BBIpaXaTb

(dhopMysiaMu 3aBUCUMOCTH MEXY BEIIMYMHAMU;

- YMEET pelaTh TeKCTOBBIC 3a]1a41
pa3HbIX THIIOB

- YMEET BBIUUCIIATH TECOMETPHUECKHUE
BEJIMYHMHBI (JIJTMHA, YTOII, IIOIAb,
00beM, IIJI0IIA/Tb TOBEPXHOCTH),
HCTONB3Ys U3YUYCHHBIE (OPMYIIBI U
METO/IBI

UCIIOJIb30BaTh  TpaduKu
GYHKIUE A7 U3y4YeHHs TMPOIECCOB U

- yMmeer

3aBUCUMOCTEN TIPU PEIICHUM 3a7ad U3
JIPYTUX VYeOHBIX TIPEIMETOB U W3

peansHOR KHU3HH, BBIPAXaTh
dbopMysaMud  3aBUCHMOCTH  MEXKIY
BEJIMYMHAMU;

KommiaekcHrpie
KOHTPOJIbHBIE PAOOTHI
1o pazjaeny
HccnenoBarenbckas
pabora
[optdoano




