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1. MACIHIOPT PABOYEM NPOT'PAMMBIYYEBHOM JUCIUIIJINHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrPpaMMbl

Pabouast mporpamma y4deOHOW MMCHMIUIMHBI «MaTemaThKa» SBISETCS YaCThIO
MIPOTPaMMBbI TIOATOTOBKY CIEITUAIMCTOB CPEIHEro 3BeHa 1o crienuanbHocTh 44.02.01
JlomkonsHOE 0Opa3oBaHuUe.

PabGouas mporpamma aucuuiuiiHbl «MaremaTuka» paspadoTaHa JJjisi CTYAEHTOB
CHEIUATBHOCTH CpeHero npodeccuoHanbHoro oopazoanus (nanee CI10) 44.02.01
JlomkosbHOE o0Opa3oBaHue Ha OCHOBE MPUMEpPHOH IPOTPaMMBI
o011eo0pazoBaTenbHON yueOHOMH JUCHUTUTUHBI «MaremaTuka» LTSt
npodeccuoHaNbHbIX 00pa30BaTENbHBIX OpraHU3allNi, PACCMOTPEHHOMN HA 3acelaHuu
[lenarormueckoro cosera @OI'BOY IO HPIIO (MucTuTyra pa3BUTHA
podecCUOHANILHOTO  00pa30BaHuUs ), npotokosn Nel3 or 29.09.2022 r. wun
yTBEpKJIeHHONW Ha 3aceganuu CoBeTa 10 OILIEHKE COJEpKaHUs U KauecTBa
OPUMEPHBIX ~ paboyux  mporpaMm  00IIe00pa3oBaTEIbHOTO W COIUAJIBHO-
TYMAHUTAPHOTO LIMKJIOB CPEIHEr0 MpodecCUOHANBHOTO 00pa30BaHMs, MPOTOKOM
Nel4 or 30.11.2022 r.

1.2. MecTo y4eOHO# JUCHUILIMHBI B CTPYKTYpe POrpaMMbl IOATOTOBKH
CIECHMATHCTOB CPEeHero 3BeHa:

OO6mieobpazoBaTenbHast AUCHUILIMHA «MaTemaTuka» sBIsieTcs 00s3aTebHON
4acThl0  00IIe00pa3oBaTENbHOrO  IMKJIAa  00pa3oBaTENbHOM  IPOrpaMmbl B
cootBercTBUM ¢ PI'OC 44.02.01 [lomxkosnbHOE 00pa3oBaHUE.

1.3. leau u 3axa4m y4eOHOM JUCHUIVIMHBI — TPEOOBAHMS K Pe3yJbTAaTaM O0CBOCHUS
JTUCHHUILINHBI:

Conepxxanue MPOTrpaMMBbl o011eo06pa3zoBaTeIbHOM JACITUTIIIAHBI
«MaremaTka» HampaBJI€HO Ha JIOCTHKEHUE pE3YJIbTAaTOB €€ M3YYCHHUS B
cootBercTBUM ¢ TpedoBanusamu DPI'OC COO ¢ yuerom mnpodeccnoHaTbHON
HamnpasieHHocTi ®I'OC CIIO.

Conepxanue MporpamMMbl o01eo0pa3oBaTeIHbHOM JACITUTIITAHBI
«MaremaTuka HampaBJICHO Ha JOCTHKEHUE CIICTYIONTUX
meJieii: OCBOCHUE OOIINX U JUCITUTUTMHAPHBIX PE3yIbTaTOB:
00IIMX Pe3yJIbTATOB - YHHBEPCAJIbHBIX YUeOHBIX MO3HABATEIbHBIX /1€l CTBUIA;

a) 6a30BbIC JOTUYECKHUE JCHCTBUS

0) 0a30BbIC UCCIIEAOBATEILCKUE ICHUCTBUS

B) YHUBEPCAJIbHBIC YUeOHBIC ITOKA3aTeIbHBIC JCHCTBUS
TUCHUTIMHAPHBIX Pe3yJabTaTOB.

3anaun:

— (QopMupoBanue y o0ydaromuxcs TOTOBHOCTH K TPYAy, OCO3HAHUE IIEHHOCTU

MacTepCTBa, TPYAOTIO0HS;



— (QopMupoBanue y 0OyYaronuxcsi TOTOBHOCTH K AaKTUBHOW JeATEIHLHOCTH
TEXHOJIOTHYECKOW ¥ COIMAIbHOW HAIMPABICHHOCTH, CIOCOOHOCTH WHUIIMHUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHSTH TAKYIO A€ TEILHOCTD;

— QopMupoBaHue y OOydalIIMXCAd MHTEpeca K pPa3iIudHbIM  cdepam
npodeccuoHaNbHOM eI TeIbHOCTH. ;

— (QopMupoBaHue Yy OOYYaIOIMUXCS CaMOCTOSITEIBHO (OPMYIUPOBATh M
aKTyaJIM3UPOBATh MPOOJIEMY, pacCCMAaTPUBATH €€ BCECTOPOHHE;

— ¢opMupoBaHue y OOyYarONIMXCsl YCTAaHABIWBATH CYIICCTBCHHBIA IMPU3HAK
VI OCHOBAHUS JIJIS1 CpaBHEHUS, KJIaCCU(UKAIIIU B 0000IIEHNUS;

— (QopMupoBaHue y 00y4aIOIIUXCs ONMPEAENSITh LETU NeATeIbHOCTH, 33/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHIKCHUS;

— BBISIBIICHHS 3aKOHOMEPHOCTEM M MPOTUBOPEYMH B pacCMaTPUBAEMBIX
SABJICHUSX;

— BHECEHHE KOPPEKTHUBOB B JICSATEIHLHOCTh, YMEHHE OLICHMBATh COOTBETCTBUE
PE3YyIbTATOB 1IEJISIM, OLICHUBATH PUCKHU MOCJIEACTBUM 1€ TEIHHOCTH;

— pa3BUTHE KPEATUBHOTO MBIILICHUS MIPU PEUICHUN KU3HEHHBIX MPOOIIEM;

— ¢dopmupoBaHue y oOydaromuxcsi 6a30BbIX JOTHYECKHUX J1eiiCTBHIA;

— (¢opmupoBaHue y oOydaromuxcs 0a30BbIX HCCIAEA0BATEIbCKUX 1€iiCTBUIA;

— (gopMupoBanue y oOy4Jaronmxcs YHHUBEPCAJIbHBIX yueOHBIX
NMoKAa3aTeJIbHbIX 1€eMCTBHUH;

- (hopmupoBaHue y 00y4aIOMUXCs TMCUMILIMHAPHBIX Pe3yJabTATOB 0CBOECHUS
TUCHUILTHHBI.

1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO TUCIHHUILINHE (MepevYeHb
(popMupyeMbIX KOMIIETEHIIM )

Oco0oe 3HaueHue AUCHUILIMHA uMeeT npu hopmupoBanuu U pazsutun OK u T1K

InaHupyemble pe3yJibTaThbl 00yYeHust

O0mme KoMNIeTeHI NN

Oomue JucuuniauHapHblie
OK 01. Beibupats B yacTtu Tpy0BOro BoCnuTaHus: -BJIaJIETh METOJAAMU JJOKA3aTEIbCTB, aJATOPUTMaMHU
CrIocOOBI penIeHus - TOTOBHOCTh K TpYOY, OCO3HAaHHUE[PEIICHUS 3a/1a4; yMEHHE (POpMYyIHpOBaTh
Bagay [ICHHOCTH MacTepCTBa, TPYIOIO0HE; ONpeesIeHuUs, AaKCUOMBI U TEOPEMBI, IPUMEHSTDH UX,
rpodeccruoHaTbLHOM - TOTOBHOCThH K aKTUBHOH[IPOBONUTH J0KA3aTeIIbHBIE PACCYXKICHHS B X0OJI€
ITesSITEIbHOCTH TeSITEILHOCTH  TEXHOJIOTHYECKOU I/Ilpemem/m 3a/1ad4;
MIPUMEHHUTEITHLHO CoLIMaIbHOM HaTpPaBJICHHOCTH,| - yMETh OTIEpUPOBATh MOHITHSIMH: CTENIEHb YUCIIA,
Pa3TUYIHBIM CIIOCOOHOCTH WHUIUTUPOBATH,JTOTapU(M YUCIIa; YMEHUE BBITTOJIHATH BEIUUCICHHE
OHTEKCTaM [JTAHUPOBATH u CaMOCTOATEIPHOBHAYEHUI U TPe0Opa30BaHuUs BEIPAKEHUH CO
BBLITIOJTHSATH TAKYIO IEATEIbHOCTD; CTETIeHAMH U JIorapudMamu, IpeoOpa3oBaHUs

- MHTEpEC K pa3In4HbBIM cdepaMipoOHO-PAIOHATIBHBIX BRIPAXKCHUIH;

HpO(i)eCCPIOHaJ'ILHOFI JACATCIBbHOCTH, - YMETh OICpHUPOBATH MMOHATUAMU: PALIUOHAJIIBLHBIC,
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OsnazeHnne YHUBEPCATLHBIMH|
[y9eOHBIMHU MM03HaBaTEIbLHBIMMY]
TeiiCTBUSIMH:

a) 0a30BbIC JIOTHIECKUE ISHCTBUS:
- CaMOCTOSATENBHO (HOPMYITUPOBATH U]

AKTyalIU3UPOBATh npobiiemy,
[paccMaTpUBaTh €€ BCECTOPOHHE,
- yCTaHaBIMBATh  CYIIECTBEHHBIN

[IPU3HAK WJIA OCHOBAHUS U CPABHCHHS,
Kiaccu(UKaIuy 1 0000IIeHS;

ONpEe/IeTSITh 1EJH  JACATEIBHOCTH,
3a/aBaTh MapaMeTpbl U KPUTEPHU HX

1eATEeILHOCTL, OLIEHHBATL COOTBETCTBHE
[PE3yJIBTATOB IIENIAM, OIICHHUBATh PUCKHU
[TOCJIeACTBUI AEATCILHOCTH,
pa3BUBaTh KPEaTHBHOE MBIIUICHHUE
[IpU PELICHUH KU3HCHHBIX TIpo0iIeM

0) 6a3oBBIC HCCIIEIOBATEILCKHUE,
TelicTBUS:

BJIaaCTh HaBbIKaMHU yqe6Ho—

CCIIeI0BATENIbCKOM u NIPOEKTHOH

JICATCIIBHOCTH, HaBBIKAMH Pa3spCHICHUA
pobiem;

- BBIABJIATH NPUYUHHO-CJICACTBECHHBIC

CBSI3M M aKTyaIM3WpoBaTh  3ajady,
BBIIBUTATh THUIIOTE3y €€  PELICHHUS,
HaXOJUTh apryMeHTHI Juts
TOKa3aTeNbCTBA CBOMX  YTBEPXKICHHH,
3aaBaTh MapaMeTpel M KPUTEPHH
[pEIIeHMS;

- aHAJIM3UPOBATH IMOJYUCHHBIEC B XOI€

[PCHICHUA 3aJa4u PE3YJIbTATHI,
[KPUTUYECCKU OLICHUBATh HXx|
/TOCTOBEPHOCTD, IIPOTHO3UPOBATD|

[M3MCHCHHNC B HOBBIX YCIIOBUAX;
YMETh IMICPEHOCUTH
[IO3HABATCIIbHYIO HNPAKTUYICCKYIO|
o0acTu KHU3HCACATCIbHOCTH,

YMETb HHTCIpUPOBATH 3HAHUA U3

3HaHUA B

u

[PA3HBIX IIPEIMETHBIX 00JIacTel;

- BBIJIBHT'aTh HOBBIC HJICH, npeunaraTb
OpI/IFI/IHaHBHBIG 1oaAXoabl U peHICHI/IH;
M CIIOCOOHOCTh MX HCIIOJB30BaHUS B
COIIMaIbHOH|

lT03HaBaTEILHOMI u

[IpaKTUKe

MppalMoHaJbHBIE, IIOKAa3aTeNbHbIe, CTCIICHHEIE,
lorapudmuyecKue, TPUrOHOMETPHYECKUE
[YypaBHEHUS U HEPaBEHCTBA, HX CHCTEMBL;

- yMETh ONePHPOBATH NOHATHAME: (YHKLIHUS,
HerpepbIBHAsT (QYHKIIHS, TPOM3BOIHAS,
mepBooOpasHasi, ONpeIeICHHbIH HHTErpal; yMEeHHE
HAaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHH,
MCIIONB3Ys CIIPABOYHBIE MaTEPHAIIBL; HCCIIEA0BATH B
mpocTemux ciry4yasix GyHKINK Ha MOHOTOHHOCTB,
HAXOMUTH HAHOOJIBIINE H HAUMEHBIINE 3HAYCHHS
(byHKUIHI; CTPOUTH Ipa) MK MHOTOYIICHOB C
MCIIOBE30BaHHEM alapaTa MaTeMaTHIecKoro

TOCTHIKEHHS, AHAIN3a; IPUMEHATH IPOM3BOAHYIO IIPH PELICHUH
- BBIABIATH  3aKOHOMEPHOCTH  HBajad Ha IBWKCHHUE; PEIIATh MIPAKTHKO-
MPOTUBOPEYHST B  paccMaTpHBaEMBIX(OPHEHTHPOBAHHbBIE 3a]ja4y Ha HAMOONbIINE U
STBIICHUSIX; HaMEHBIIINE 3HAYEHUs], Ha HaX0XIeHUEe MyTH,
- BHOCHUTH KOPPEKTHUBHI B[CKOPOCTH M YCKOPEHHS;

- YMETb OIIEPUPOBATH MOHATHUAMHU: PAllOHATbHAs
(byHKIMA, TOKa3aTenbHast QyHKIMS, CTeIIeHHast
(byHKIWSA, TorapudMIdecKas QyHKI,
[TPUTOHOMETpUYECKHE (QYHKINN, OOpaTHbIE
(YHKINH; YMEHUE CTPOUTH IpadyKn H3ydIEeHHBIX
(DYHKIMH, NCTIOJIB30BATh TPa KK IPH N3yUCHUN
[IPOILIECCOB M 3aBHCUMOCTEH, TIPH PELICHUH 33/1a4 U3
Mpyrux y4eOHBIX MPeIMETOB U 3a]1a4 U3 peanbHOU
DKM3HU; BBIpXaTh (POPMYJIaMy 3aBUCUMOCTH MEXTY
BEJIMUUHAMM;

- YMETh pellaTh TEKCTOBBIC 33/1a41 Pa3HbIX TUIIOB
(B TOM UHCIIe Ha POLICHTHI, IO U YacTH, Ha
MBIDKEHUE, pab0Ty, CTONMOCTH TOBAapOB U YCIIYT,
HaJIOTH, 3a/1a9 U3 00JIaCTH YIPaBICHUS THIHBIMA
1 ceMeHHBIME (PMHAHCAMU); COCTABIISATh
BEIpa)KEHNUS], ypaBHEHHSI, HEPABEHCTBA U UX
CHCTEMBI 10 YCJIOBHIO 3a/1a4H, UCCIIE0BaTh
[OJIy4eHHOE PellieHHe U OLEHUBATh
[PaBJOIOJO00HOCTD PE3YJIbTATOB;

- YMETb OIIEPUPOBATH MOHSITHUIMH: CPEIHEES
apudMeTHyecKoe, Meuana, Hauboplee U
HavMEHbIIIee 3HAUEHHsI, pa3Max, JUCIIEPCHs,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
[YMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATH
nH(pOpManuio, MpeACTaBICHHYIO B TablIHIax, HA
ImarpaMmax, rpaukax, OTpakarollylo CBOHCTBA
[peabHBIX TIPOLIECCOB U SBJICHUM; PEICTABIATh
MH(OPMALIUIO C TIOMOILBIO TaOJIHIL ¥ AUATPAMM;
Mccre10BaTh CTATUCTHYECKUE TAHHBIE, B TOM YHCIIE
C MpUMEHEHHEM rpaguIecKuX METOJI0B 1
DIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh NOHATUAMU: CIIy4alHBbIN
OTIBIT U CITy4aiiHOe COOBITHE, BEPOSITHOCTD
CIIy4aiiHOTO COOBITHS; YMEHNE BBIUYUCIISTH
BEPOSITHOCTD C MCIIOJIb30BAHUEM TpaQUIECKIX
METO/I0B; IPUMEHSATH (OPMYJIBI CIOKEHHS U
[YMHO>KEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI




1 pOpMyIIBI IPU PELICHUH 3313, OLEHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITHIA; 3HAKOMCTBO CO
CITyJaiHBIMH BETMYNHAMHE; YMEHHE IPUBOIUTH
[IPUMEPBI MPOSIBICHNS 3aKOHA OOJIBIINX YHCEN B
IPUPOIHBIX ¥ OOIECTBEHHBIX SBICHUSIX;

- YMETh ONIEPUPOBATH MOHATHSIMH: TOUKA, IPSIMasi,
[JIOCKOCTB, ITPOCTPAHCTBO, IBYTPAaHHBIN YToJl,
CKpPEIIMBAIOLIUECS MIPSIMBbIE, TAapaJUICIIEHOCTD U
MepHeHANKYISIPHOCTD HPSIMBIX M TUIOCKOCTEH, YToJl
MEXXIY MPSIMBIMH, YTOJI MEXLy IPSAMOH 1
TIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTAMH,
[pacCTOSTHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHE
MEXTY MPSIMBIMH, PACCTOSIHUE MEXKIY
[UTOCKOCTSIMH; YMEHHE HCIIOJIB30BATh NIPH PEIICHUN
3aja4 n3ydeHHble (PaKThl U TEOPEMbI INTAHUMETPHUH;
[YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB
OKpY’KalOIIEro Mupa;

- YMETb OIIEpUPOBATH NOHATUAMU: MHOTOTPAaHHHK,
CeueHne MHOTOTPaHHUKA, KyO, napajuiesenumnesn,
pu3Ma, TUpaMuaa, GuUrypa u ImoBepxXHOCTh
BpalIeHNsI, IIMHAD, KOHYC, ap, chepa, CeICHUs
(bUTypbI BpaIleHUs], TNIOCKOCTh, KACAOIIAsCS
cepsl, MIIHHAPA, KOHYCA, IUIONIAh TOBEPXHOCTH
[TUpaMUIbl, TPU3MBbI, KOHYCA, MIIHHIPA, TUIOMIAb
cdepsl, 00beM Ky0a, IPSIMOYTOJIBHOTO
Mapajiejcnunena, mupaMuibl, IpU3Mbl, HAJIUHIAPA,
KOHYca, I1apa; yMeHue n300paxaTh MHOTOTpaHHHUKN
11 IOBECPXHOCTHU BpallCHUsA, UX CEYCHU OT PYKHU, C
MOMOIIbIO YEPTCIKHBIX UHCTPYMCHTOB U
SIIEKTPOHHBIX CPEJICTB; YMCHHE PacliO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
[paBUJIbHbIE MHOTOTPAaHHUKH;

YMETbh ONIEpUPOBATH MOHATHUIMU: ABHKECHHUE B
[IpocTpaHCTBE, MOA0OHBIE (GUTYpPBI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOILIEHHE TIJIOIIAAeH
MOBEPXHOCTEW 1 00bEMOB 10100HBIX GUTYp IpU
[peLLIeHNH 3a]1a4;

- YMETb BBIYUCIATh TCOMETPHUUYCCKUEC BEIITMYUHBI
(1MHA, YTouI, TUIOIIAlh, 00BEM, MJIONIAIb
[TOBEPXHOCTH), UCTIOJIB3YsI U3yUEeHHBIE (POPMYIIBI
METO/IBI;

- YMETh ONIEPUPOBATH MOHATHAMHU: IPSIMOYTOIbHAS
CHCTEMa KOOPIMHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAIIPHOE MPOU3BEACHHE,
[YTOJI MEXIy BEKTOPAMH, CYMMa BEKTOPOB,
IMTPOU3BEACHUEC BEKTOpPA HA YHUCJIO, HAXOIUTH C
TTOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPAUHATEHI
CepelIMHbI 0TPE3Ka, PACCTOSHUE MEXKY IByMs
[TOUKaMH;

-yMeTb BBIOUPATh MOAXOMAIIUN U3ydEHHBIH METO/T
IS pereHns 3a1a4um, paclio3HaBaTh
MaTeMaTnieckre (pakThl 1 MaTeMaTH4eCKHe MOAEIH
B IPUPOJIHBIX U OOIIIECTBEHHBIX SIBICHUAX, B

IMCKYCCTBC; YMCHHNEC MPUBOJUTD IIPUMCEPBI




MaTEeMaTUYECKUX OTKPBITUNA POCCUIICKON U MUPOBOH|
MaTeMaTUYECKON HAyKH

OK 02. Mcnonb30oBaTh
COBpEMEHHBIE CPEICTBA
[OMCKa, aHAIn3a U
MHTEPIIPETALUH
MHPOPMALNH, U
MHPOPMALNOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEH S 38184
mpogeCCHOHATBHOMN

e TeTbHOCTH

B
[TO3HAHMS:

o0nacT  LUEHHOCTH  Hay4YHOTO
-chopMupoBaHHOCTH
COOTBETCTBYIOILETO
[YPOBHIO pa3BUTHA HaYKH
0OIECTBEHHOH NPAaKTHKH, OCHOBAaHHOT'O

Ha AWaNore KyJlbTyp, CIIOCOOCTBYIOIIETO

MHPOBO33PCHH,

nu

0CO3HAHUIO CBOETO MecTa B
[OJIMKYJIBTYPHOM MHUPE;
- COBCPLICHCTBOBAHUE SI3BIKOBOH

UM TATEIHLCKOM KYJbTYPbl KaK CpCIACTBQ
B3aMOJCHCTBUS MCKIAY JIIOAbMHU U
IIO3HaHW MHUpa,

-  OCO3HAaHWE  LEHHOCTH  Hay4dHOM
e TeTbHOCTH, TOTOBHOCTH
OCyIIECTBIIATD MIPOEKTHYIO n
CCIIeJ0BATEIbCKYTO JEeSITEIILHOCTH

MHAMBUYaJIbHO U B I'pYIIIE.

(OBjajeHHE YHUBEPCAIbHBIMHU y4eOHBIMU
II0O3HABATCIIbHBIMU I[eﬁCTBPISIMH:

B) paboTa ¢ nHMOpPMAIHECH:

- BIAJCTh

HaBbIKaMHU TNOJIy4YCHU

I/IH(bOpMaLII/II/I U3 HUCTOYHUKOB Pa3HbIX

THIIOB, CAMOCTOSATENHHO OCYIIECTBIISATH
[OWCK, aHalM3, CHCTEMATH3aIlui0 |
MHTEPIIPETALIHIO HHOpMAIIIH
[Pa3IMIHBIX BHJIOB " bopMm
[peICTaBIIeHUS;

- C0o31aBaTh TEKCThI B Ppa3JINYHbIX]
(dopmaTax ¢  y4eToM  HAa3HAYCHUS
MHpOpMAlMK W LENeBOH ayIUTOPHH,
BbIOMpast ONTUMAJILHYIO thopmy

IIPCICTABJICHNA U BU3YyaJIU3alluN;
- OLICHHUBATh AOCTOBCPHOCTD,

NernTHMHOCTD nHbOpMALUH, ee
COOTBETCTBHE IPABOBBIM M MOpPAaJbHO-
HTHYECKUM HOpMaM;

- UCIIONB30BaTh CpeJCTBal
mH(pOpMaMOHHBIX u

[KOMMYHUKAIITMOHHBIX TEXHOJIOTUM B

[pELLICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPTaHU3AIIMOHHBIX
Bagady ¢ coOmopeHneM TpeOOBaHUH
TEXHUKH O€30I1acHOCTH,

pecypcochepexeHus,
[PaBOBBIX M OSTHYECKHX HOPM, HOPM

mH(opMannoHHOI 6e30macHoCTH;

SPrOHOMUKH,
CHUTHCHEI,

- BJIAJCTb HABBIKaMHW pPaCIIO3HABAHUA H

3aIUThI nHpOpMann,
MHGOPMAIMOHHOM 6e301acHoOCTH
ITTYHOCTH

COBPEMEHHOMY[TPUTOHOMETPHUUECKHE

- YyMETh OIEpHpOBaTh IMOHATHSMH: palOHAIIbHAsS
(yHKIMS, IOKazaTenbHash (YHKUUS, CTeleHHas
(byHKINS, morapupMIgecKas ¢byHKIWS,
GhyHKIHH, oOpaTHbIe
(YHKOMW; yMEHHE CTPOWTH TpapUKH H3YICHHBIX
(yHKOWH, WCTIONB30BaTh TpapuKH TPH H3YICHUH
[POLIECCOB M 3aBHCHMOCTEH, IPH PEIICHUH 337124 3
NMPYrux y4eOHBIX MPEJMETOB U 33/1a4 M3 peasbHOM
PKM3HU; BBIpAXaTh (OPMYJIaMH 3aBUCUMOCTH MEXKITY

BEITMYUHAMU;
- yYMEThb OIEpUPOBATH TMOHATHUAMH: TOXKIECTBO,
TOXKICCTBEHHOE  NpeoOpa3oBaHue,  ypaBHEHHE,

HCpaBEHCTBO, CHUCTEMa YPaBHEHHH M HEPaBEHCTB,

[pPaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB M CHUCTEM,
[panMoHaNbHbIE, UPPAlMOHANIBHEIE, TOKa3aTelbHbIC,
CTEIICHHBIC, sorapu(pMHIeCKue,

TPUTOHOMETPUYECKIE YpPaBHEHWS, HEPABEHCTBA U
CHCTEMBI; YMETh PellaTh ypaBHEHUs, HEpaBEHCTBA 1
CHCTEMBI C TIOMOIIBIO Pa3IUYHBIX IPUEMOB; PEIlaTh,
YpaBHEHMS, HEpaBEHCTBA U CHCTEMBI C TapaMeTpoM;
MPUMEHSTh YpaBHCHMS, HEPAaBEHCTBA, UX CHCTEMBI
I perleHus] MaTeMaTHYeCKuX 3aJad U 3a1ad u3
[pa3IMYHBIX 00JIacTel HAYKH U pealbHON JKU3HM;

CBOOOZHO OIEpHPOBaTh

- YMCTb IIOHATHUAMMU

BIOKCHHME, TapaJUIeIbHBIA TepeHOC, CHMMETPHS HA|
[UIOCKOCTH ¥ B INPOCTPAHCTBE,  IOBOPOT,
mpeoOpa3oBaHue MONOOMS, TOAOOHBIE (UTYPHL;

yMETh paclo3HaBaTh paBHbIC U MOJOOHBIE (UTYPBHI,
B TOM YHCJIE B MPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
lYMETh HCIIOJIb30BaTh '€OMETPUYECKHE OTHOILLICHUS,
HaXOANUTh FEOMETPUIECKHE BEIMUMHBI (IJIMHA, YTOJ,
rIonaab, 00beM) NpU PElIeHUH 3a1ad M3 JIPYrux
[y4eOHBIX PEIMETOB U U3 PealbHOM KU3HH




OK 03. ImanupoBath u
[pean30BHIBATH
cOOCTBEHHOE
Mpo¢eCCHOHATHHOE H
ITMYHOCTHOE Pa3BUTHE,
peIIPHHIMATEIBCKYTO
e TeIbHOCTh B
mpoeCCHOHATBHOM
cthepe, UCTIONB30BATH
BHAHUS 110 (PHMHAHCOBOM
rpaMOTHOCTH B
[Pa3ITHMYHBIX KU3HEHHBIX
CUTYyaIusIX

B
BOCTIMTaHHMSA:

00JacTH  DyXOBHO-HPAaBCTBEHHOTO

-~ c()OPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STHYECKOTO TIOBEACHHS;
- CIOCOOHOCTH OIICHHBATh CHUTYAIMIO H

[IpUHUMAaTh  OCO3HAHHbIE  pEIeHMUs,
OpUEHTUPYACH Ha MOpaJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JIMYHOIO BKJIaJa B

[TOCTPOEHHUE YCTOMYMBOTO OyAyIIEero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM|
pomutensM u (WIH) IPYTUM YJICHAM
CeMbH, CO3JaHMIO CEMBH Ha OCHOBE
OCO3HAHHOTO  NPUHATHS  LEHHOCTEH
CeMEHHOM KU3HU B COOTBETCTBUM C
TpaguLusiMu Hapo1oB Poccun;
OBaneHue YHHUBEPCAJIbHBIMU
[PETYJIATUBHBIMU JIEHCTBUAMU:

a) caMOOpTraHU3aIIHsL:
- CaMOCTOSTEIHHO OCYIIECTBIISATH
[T03HABATEJIBHYIO
poOIEMEI,
(bopMynIHpOBaTh COOCTBEHHBIE 3a/aul B

O6paBOBaT€J'IBHOI7[ JACATCIBbHOCTHU

JACATCIBbHOCTD,

BBISABJIATDH CTaBUTb H
H
PKU3HCHHBIX CUTYallusX;

- CaMOCTOATCIIBHO COCTaBJIATH

C

TUTaH
POOJIEMBI

pecypcos,
BO3MOXHOCTEH U NIPEANIOYTCHUN;

[PCUICHUA y4€TOM

MMEIOIINXCS COOCTBEHHBIX|
- 1aBaTh OLICHKY HOBBIM CHTYalIUsIM;
(hopMHUpPOBAHUIO
[POSIBIICHUIO  IUHPOKOH  JPYAULUH
Pa3HBIX O00JIACTSAX 3HAaHHWH, IOCTOSHHO
[OBBIIIATE CBOIl 0Opa3oBaTEIbHBIA H

CI10cOOCTBOBATH Hj

B

KYJIbTYPHBII YPOBEHbD;
0) CAMOKOHTPOJIB:
ICTIONB30BaTh NPHEMBI PeQIeKCHH Ui

OIIEHKH CHUTyallid, BBIOOpPAa BEPHOIO
[pELICHNUS;
- yMETb  OLCHHMBATb  pPHUCKU U

CBOEBPEMEHHO TPUHUMAThH PELICHUS MO
X CHI)KEHHIO;

B) SMOIMOHATBHBIH
[peAroaraiomuil chopMHUPOBAHHOCTD:

HUHTCJIJICKT,

BHYTPEHHEH MOTHUBAlLlUU, BKIIIOYANOLIEH
CTpeMJIeHHE K JIOCTHXKEHUIO LENu U
lycnexy,
[YMEHUE IEeHCTBOBATb, UCXOASl U3 CBOUX

OIITUMH3M, WHHUIIMAaTUBHOCTD,
BO3MOKHOCTEI;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH
MOHMMATh SMOIMOHAIBHOE
NpyTUX, YYUTHIBATh
OCYIICCTBIICHUH
CITOCOOHOCTD

COCTOSIHUE
ero npy|
KOMMYHUKAaIINH,

K uj

- YMETh OICPUPOBATh MOHATHSAMU: PALHOHAIIBHEIE,
MppalMOHabHBIE, —IOKa3aTeNbHBIC, CTEHCHHEIE,
lmorapudmmyeckue, TPUTOHOMETPHYECKHE
[YypaBHEHUS U HEPaBEHCTBA, UX CHCTEMBL;

- YMETh OIEPHPOBATh MOHSTHSMH: MHOT'OIPaHHUK,
CeUeHWe MHOTOIPaHHMKA, KyO, mNapaesienurnesn,
¢urypa TIOBEPXHOCTH,
BpalleHus, HWINHIP, KOHYC, 1ap, cdepa, cedeHHs
(urypst Kacaromascs
cepsl, IIMHpa, KOHYyca, IUIOMaab MOBEPXHOCTH
MMpaMUIbL, TPU3MBI, KOHYCa, LMIMHIpA, IUIOIAIb
cepsl, KyOa, MPSIMOYTOJIEHOTO
mapajuiesenuIena, THPaMHUabl, TPU3MBI, HUIHHADA,
KOHYcCa, IIapa; yMEeHHEe H300pakaTh MHOTOTPaHHHKHY|

npusma, IMMpamMuaa, u

BpallicHus, IIJIOCKOCTB,

00beM

1 TOBEPXHOCTU BpAIlEHUs], UX CEUEHHs OT PYKH, C
TOMOILBIO YEePTEIKHBIX MHCTPYMEHTOB u
PIIEKTPOHHBIX ~ CPEICTB;

CUMMCTPHUIO B MNPOCTPAHCTBC; YMCTh PAaCIiO3HABATh

yMeTb  pacIO3HaBaTh|
MpaBUIbHBIE MHOTOIPaHHUKH;

- YMETb OINEpPHPOBATh HMOHATHUSAMHM: NPSIMOYTOJIbHAS
cCHCTeMa KOOPAMHAT, KOOPIWHATHI TOYKH, BEKTOD,
KOOPJIMHATH BEKTOPa, CKAIIPHOE IPOU3BEICHHUE,
yrom  Mexnmy cyMMa

BCKTOpamMHu, BCKTOPOB,

IIPOU3BCACHUC BCKTOpAa Ha YHUCJIO0, HAXOAUTb C

dopmyx
pacCTOsiHUE MEXIy IBYMs

TMIOMOIIBIO N3Yy4YCHHBIX KOOPJAWHATHI

CepelHbl  OTPE3Ka,

TOYKaMM

COYYBCTBUIO
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COTICPCIKUBAHUIO,

COOMaJIbHBIX HABBIKOB, BKIIHOYAIOIINX
CITOCOOHOCTD BBICTpanBaTh OTHOIIECHUS C

KOMMYHUKATUBHBIMH JIE€HCTBUSMU:
0) COBMECTHAs ICATCIILHOCTb:
MTOHUMATh

- u HCIIOJIB30BATH

penmyIiecTsa KOMaHAHOU U

MHIUBUYaIbHOUW PabOTHI;

- NPUHUMATDb oein COBMECTHOM|
NICATCIBHOCTH, OpPraHn30BbIBATH H
[KOOPpAUMHUPOBATH ,I[eﬁCTBPIH 10 €C
JTOCTHXKCHUTO: COCTaBJIATh IJIaH|

elCTBHH, paclpeneiaTh PO C yIETOM

MHEHUI YYaCTHUKOB 00CyX/1aTh|
[pE3YJIBTaThl COBMECTHOI PabOTHI;

- KOOpPJAWHHUPOBATh U BBINOJHATH PadoTy)|
B YCIOBHUSX peabHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

OCYIIECTBIISTH MO3UTHBHOE
CTpaTern4yeckoe MOBEACHHUE B Pa3IMIHBIX
CUTyalusiX, NPOSBIATH TBOPUYECTBO H
BOOOpakeHHe, ObITh HHUIINATHBHBIM.
Osnanenne YHHBEpCAJIbHBIMY|
[PETYIATHBHBIME JEHCTBUSIMHU:

) mpuHATHE ceOs U IPYTUX JOACH:

MNpUHUMAaTb MOTHUBBI U aApPTYMCEHTH]
IpYTUX JIOJEl MpU aHAIU3€e pe3yJbTaToB
eATeIbHOCTH;

- [pU3HAaBaTb CBOE TPaBO M MpPaBo|
MpYTUX JIFOJICH HA OMIMOKHY;

- Pa3BHBATh CIIOCOOHOCTH TIOHUMATH MHD)

C [IO3ULIUU APYTOT0 YCJIOBCKA

pyrumMu JIFOJbMHU, 3a00TUTHCHL,)
[POSIBNISITE  WMHTEpEC M pasperiaTh
KOH(IMKTHI
OK 04. D¢ddexTBHO  [FOTOBHOCTH K CaMOpa3BUTHUIO,[- YMETh ONEPHPOBATH MOHATUAMHU: CITyYaiHBIH ONBIT|
B3aMMO/ICHICTBOBATh U |CAMOCTOSITEIIBHOCTH U1 Ciy4aiiHoe COOBITHE, BEPOSTHOCThH CIIy4aiHOTO
paboTaTh B KOJUICKTHBE |caMOOIPENCIICHHUIO; COOBITHS; YMEThb BBEIYHCIISTE BEPOATHOCTH C
1 KOMaH[e -OBJIaJICHIE HaBBIKAMH y4eOHO-[CII0Ib30BaHUEM rpadugeckux METO/IOB;
MCCIICIOBATENIBCKOM, ~ NMPOSKTHOH  H[IPUMEHATH (OPMYINBI CIOKEHHS H YMHOXXCHHUS
COMABEHON JeSITeTbHOCTH; BEPOSATHOCTEH, KOMOMHATOPHBIE (DAaKTHI M (HOPMYJIIBI
OBraneHue YHUBEPCAIBHBIMU[IPH PEIICHUM 3aJay; OLCHUBATh BEPOSITHOCTH

[PCAJIbHBIX COGBITHﬁ; 3HaKOMCTBO CO CJ'Iy‘IaﬁHLIMPI
IBCJIMYUHaAMM, YMEHUE IMPUBOJAUTDH IMPpUMEPLI
ITPOSABJICHUSA 3aKOHaA OOJILIINX YKCET B TIPUPOAHBIX
14 06L[ICCTBCHHI>IX SBJICHUAX,

YMETh CBOOOJHO OIEPUPOBAaTh HOHATHIMHU:

CTCIICHb C OCJIBbIM I1I0Ka3aTCJIEM, KOPCHb
HaTypaJIbHOﬁ CTCIICHU, CTCIICHb C pPallMOHAJIbHBIM
ITOKAa3aTCJIEM, Z[eﬁCTBHTeHLHLIM

(BeIeCTBEHHBIM) IOKa3aTesieM, Jorapudm dmca,

CTCIICHBb C

CMHYC, KOCUHYC 1 TAaHI'CHC IPONU3BOJIbHOT'O YHCJIA;

YMETh CBOOOJHO OIEPUPOBAaTh HOHATHIMHU:

rpaduk GyHKIMKH, 0OpaTHAsS (DYHKIHS, KOMIIO3HUIIUSL

(byHkuuid, suHelHas (QyHKUMS, KBagpaTH4YHas
(byHKIMA, cTeneHHas  (QYHKOUS  C  LEJNbIM
MoKka3aTejeM, TPUrOHOMETpUYecKHe  (YHKIUH,
oOpaTHbIe TPUTOHOMETPHYECKHE byHKIHH,

MoKazaTenbHAs W JIorapupMuiecKas (QyHKIUM;
IYMeTb CcTpouTh Trpadukn QYHKONH, BBINOIHATH
mpeoOpa3oBaHus rpauKoB QyHKITHI;

- YMeThb HCHOJIB30BaTh Tpadukn GyHKOUH U1
U 3aBHCUMOCTEH

M3YydCHHST  IIPOLIECCOB

[PEIIEHUH 3a7jay M3 APYTUX y4EOHBIX NMPEIMETOB U

py

M3 peaJbHOW OJKU3HM; BbIpaXaTh (opMmysiamu
3aBHCHMOCTH MEX/1y BEJINYNHAMU;

- CBOOOJHO OIEPUPOBATH IOHSATHSIMH: YETHOCThH
(hyHKIHY, MIEPUOTUIHOCTH ¢GbyHKUIHH,
OrpaHHYEHHOCTD GbyHKIHH, MOHOTOHHOCTH,
(bYHKOHH, 3KCTpeMyM (QYHKIUH, HauOoIbIIee U
HauMeHbIIee 3HaYCHUS (YHKLUHHM Ha HPOMEXYTKE;
[YMETb IIPOBOJUTE HCCIEAOBaHIE (YHKIHN;

YMETh HCIIONB30BaTh CBOWCTBA U  TIpaduKu
(byHKUMHA 71 pelieHus ypaBHEHUH, HEPaBEHCTB U
Bamad ¢

KOOPJIMHATHOM IUIOCKOCTHM MHOXECTBA PpELICHUH

mapameTpamu;  u300paxaTth  Ha

YpaBHEHM, HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBnaTh
YCTHYIO M TIHCBMEHHYIO
[KOMMYHHUKaIUIO HA
rOCYZapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu

C y4€TOM OCOOEHHOCTEH

B 001acTH 3CTETUIECKOTO BOCIIUTAHUS:
- 3CTETHYECKOE OTHOLICHHE K MHDY,
BKIFOYass 3CTETHKY OBbITAa, HAYYHOTO U
TEXHAYECKOTO  TBOpYECTBA,  CIIOPTA,
Tpy/ia ¥ OOIIEeCTBEHHBIX OTHOIIICHUH;

CIIOCOOHOCTH

YMETb  OIEPHUPOBATh  MOHITHIMHU:
apuMeTHIecKoe,
HanMeHbIIee

CTaHIaPTHOC

cpenHee

MEaHUaHa, HanOoJIbIIIEE Hu
3Ha4YCHUA,

OTKJIOHCHHEC

pa3max,
YHCIIOBOTO

JCHepcHs,
Habopa;
W3BJICKATD,

lyMeHue HUHTEPIPETUPOBATH

BOCIIPUHUMATD

MHpOPMANNIO, IMPEACTaBICHHYI0 B TaOIUIax, Ha|
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COMAIEHOTO U
[KyJIBTYPHOTO KOHTEKCTa

[pa3mIYHbIE BUABI HCKYCCTBA, TPAJULIUH 1
TBOPYECTBO CBOEr0 M APYIHX HAapOOB,
OLTyIIaTh 3MOLIMOHAIBHOE BO3JCHCTBHE
MCKYCCTBa,;

yOeXKIEHHOCTh B 3HAUYUMOCTH JUIs
UTMYHOCTH M OOLIECTBA OTEYECTBEHHOTO U
MUPOBOTO STHUYECKHX|
KyJIBbTYPHBIX TpaJulMd M HapOIHOTO

HUCKYCCTBa,

[TBOPYECCTBA,

TOTOBHOCTH K CaMOBBIPpAXCHUIO B

PasHBIX BHIaX HMCKYCCTBA, CTPEMIICHIE]
IPOSIBIISATD KadecTBa TBOPYECKOM
IaHOCTH;

OBnajgenue YHHUBEPCAIBHBIMY]
KOMMYHHUKATHBHBIMH JICHCTBHAMH:

a) oOILIeHuE:

- OCYIIECTBJIATh KOMMYHHUKAIIMHA BO BCEX|
chepax >KU3HH;

- paco3HaBaTh HeBepOAJIbHBIC CPE/ICTRA|
0O1IIEHNS,
COIMATBHBIX pacro3HaBaTh
[PEANOCHIIKH KOHMIUKTHBIX CUTYaLU# U
cMsIr4aTh KOH(IUKTHI;

IIOHUMAaTb 3HAYCHUC

3HAKOB,

- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOIO|

marpaMmax, rpadukax, OTpakarolIyl0 CBOWCTBa
[pEaNbHBIX MPOLECCOB M SBJICHUH; INPEICTaBIIATH
MHPOPMALIUIO C TOMOIIBI0 TaOJHII W IUarpaMM;
MccIe10BaTh CTATUCTUYECKUE TaHHBIC, B TOM UHCIIE
C IpUMEHeHHeM TIpaduyeckux METOHOB U
HIIEKTPOHHBIX CPEJCTB;

- YMETb ONEPHUPOBATh MOHATUSAMU: TOYKA, NpsMas,
JIBYTpaHHBIN
NapajulebHOCTh |

JIOCKOCTh, IMPOCTPAaHCTBO, yrod,
CKpCLIMBAIONIUECA MPAMBIC,

MEPIECHANKYIAPHOCTD MPAMBIX U IUIOCKOCTEH, Yo

MEXIy HOpAMBIMH, YTOJI MeEXAy TMpsIMOHd N
[IOCKOCTBIO, yroin MEXTY IIJIOCKOCTSIMH,
[PACCTOSIHME OT TOYKH IO IUIOCKOCTH, PacCTOSHUE
MEXK Ty MIPSIMBIMH, paccTosiHue MEXKITY
[I0CKOCTSMY;

- YMETb WCIOJb30BAaTh IPU pELUICHHH 3a7ay
M3ydeHHbIE (AKTBl M TEOpPEeMbl IUIAHUMETPHH;
YMEHUE OILICHUBATh pa3Mepsl 00BEKTOB

OKPYKAOIIEro MUpa

MEKHAI[HOHAIBHBIX
ME>KPETUTHO3HBIX
OTHOIIEHHH, TPUMEHSTh
CTaHAapTHI
AHTUKOPPYNIIMOHHOTO
MOBEACHUS

AHTUKOPPYMIIMOHHOTO ~ MHPOBO33pEHUS,

IIPABOCO3HAHUA, JKOJIOTHYECKOH
KYJIbTYPBI, CITOCOOHOCTH CTaBHTh CIIN H
CTPOUTDH )KU3HCHHBIC ITJIAHbI;

B yactn IrpaxxAaHCKOI'0 BOCIUTAHUA:

IpaB U 00sA3aHHOCTEH, yBaKEHHE 3aKOHA
11 IPaBOIIOPSAKA;

- MIPUHATHE TPaIUIMOHHBIX
HAIIMOHAJIBHBIX, 00IIIEYETOBEYECKHX
CYMaHHUCTHYECKUX M JIEMOKPAaTHUCCKHUX
[ICHHOCTCHH;

- TOTOBHOCTH IIPOTHBOCTOSTH HICOJIOTUH]
bKCTpeMHU3Ma, HaIlMOHAJIN3Ma,
KceHo(oOuw, JIUCKPUMUHALIMH 110

COLIMAJIbHBIM, PCJIUTHO3HBIM, PACOBbIM,

OCO3HAaHUC CBOHUX KOHCTUTYHHOHHBIX

TOUKYy 3peHHs] C  HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEICTB
OK 06. IIposBnaTe - OCO3HaHME 00y4aroIUMUCH yMETh peIlaTh TEKCTOBBIE 3a/1a4M Pa3HbIX THIIOB (B
TpaXk JaHCKO- [poccuiickou rpaXIaHCKOK[TOM HHCJIe Ha TPOUCHTHI, AOJM H 4YacTH, Ha
MATPHOTHYECKYIO 1 ICHTHUHOCTH MBIDKEHHE, PaboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33Ja9d U3 OOJIACTH YIIPaBICHUS JIMIHBIMA

ITO3HUIIHIO, - LIeJICHATIPaBJICHHOE pa3BuTHe 8

N 131 CeMENHBIMHU ¢uHAHCAMN); COCTaBJISTh
€MOHCTPHPOBATH BHYTPEHHEH IO3HMIMM JUYHOCTA HA
8 pHp yIp 1 BEIp2)KCHUS, YpaBHEHHs, HEPaBEHCTBA H UX
0CO3HAHHOE IIOBEJIEHHE [OCHOBE JlyXOBHO-HDaBCTBEHHBIX|cycTeMbl 110 yCIOBHIO  3aiadl, HCCIEIO0BATH
[HA OCHOBE [EHHOCTEN HapoJ0B Poccuiickoii [OJTyYeHHOE pereHune " OLICHUBATDH)
TPaIUIIMOHHBIX Denepanuu, HUCTOPUYCCKIX nIpaBIONOJ00HOCTh PE3yIHTATOB;

o |- * .
00111eYETI0OBEYECKUX HallMOHAJIbHO-KYJIbTYPHBIX Tpaauuui,|” ~YMemo Onepuposansd NOHAMUAMU. onpeoeinenue,
[IEHHOCTEH, B TOM 4HCe (popMUpOBaHHE  CHUCTEMBI  3HAYMMBIX aKcuoma,  meopema,  creocmsue,  C6OUCMGO,

npusnax, 00KaA3amenbCmeo, PABHOCUTBHBIE
C y4ETOM TrapMOHHU3AIUH [[IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,|

popmynuposxku; ymemsv opmynuposams 06pamuoe
U NPOMUBONONOMNCHOE YMBepHCOeHUe, NPUBOOUTHL
npumepvl U KOHMPRPUMEPDI, UCTIONB306AMb MEMOJ)|
Wamemamuueckou UHOYKYUU, npogooumy
DoKazamenbHble PACCyHCOeHUs NPU peulenul 3a0ay,
oyenusams JIO2UYECKYIO NPAGUILHOCIY
paccyoicoenuil;

*ymemsv c60600HO ONEPUPOBAMb NOHAMUIMU:

nocrnedogamenbHOCb, apugmemuueckas
npoepeccus, 2eomempuyeckas npoepeccusi,
beckoHeuHo yovlealowast 2eoMempuyecKast
npoepeccus; ymems 3a0asamu
nocrnedosamenvHocmuy, 6 MOM UUCLE C HOMOWbIO
pexyppenmubix opmyi;

- *ymemb 8vIOUpamv NOOX00AWUN  MemoO O
pewenus  3a0auu;,  NOHUMAHUE — 3HAYUMOCTHU
\WMamemamuky 6  U3yYeHUU  NPUPOOHBIX U

06u4ecmeeHHblx npoyeccos u ﬂGﬂeHMlZ,'
pacnosiaeams nposeieHue 3aKOH08 MamemamuKu 6|

yMmemb

HAIMOHAJIBHBIM ITPU3HAKaAM;
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- TOTOBHOCTH BECTH  COBMECTHYIO,
NeATETbHOCTD B HHTEpecax|
pa’kAaHCKOTO OOIIECTBA, y4acTBOBATh B
caMOyTIpaBICHUN B
0011e00pa3oBaTebHON OpraHU3aliu 1
NeTCKO-IOHOIIECKUX OPTaHU3aIMsIX;

- yMEHHe  B3auMoO/JeiicTBOBaTh
COLIMaIEHBIMU HHCTUTYTaMH
COOTBETCTBUM C UX (QYHKUMSAMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHHTapHOH ¥
BOJIOHTEPCKOH AEATEIHHOCTH;
[ATPHOTUYECKOTO BOCTINTAHUS:

- c(OPMHPOBAHHOCTh  POCCHHCKOHN
rpakJaHCKOMN UJEHTUYHOCTH,
aTPUOTU3MA, YBaXKEHUS K  CBOEMY]
HapOdy, YyBCTBA OTBECTCTBCHHOCTHU IEPC]|
PonuHOM, rOpAOCTH 3a CBOM Kpail, CBOIO
PonuHy, CBOH A3BIK U  KYJIbTYpY,
poruioe u HacTosAIIEee
MHOTOHAIIOHAIBHOTO Haposa Poceny;

- LIEHHOCTHOE OTHOIIICHHE K|
rOCYAapCTBEHHBIM CHMBOJIaM,
MCTOPHUYECKOMY u TIPAPOTHOMY
HACJICOUIO, InHaMsATHHUKaM, Tpaauuusam
HaponoB Poccuu, goctuwxenusim Poccun
B HaykKe, HCKYCCTBE, CIIOpTe,
[TEXHOJIOTUSIX U TPYJIE;

- ujeiiHas yOe)KICHHOCTh, TOTOBHOCTh K
cmykeHnto  w 3amure  OTedecTsa,
OTBETCTBEHHOCTb 3 €T0 CYABOY;

(OCBOCHHBIC 00ydJaromumucs
MEKIIpeIMETHBIE TIOHATHS n
[VHUBepCcaJbHble  y4eOHble  JICHCTBHA
(perynsaTHBHEIE, MIO3HABaTeNbHBIE,
KOMMYHUKATHBHBIE);

- CIIOCOOHOCTh HX MCIOJB30BaHUS B
MO3HaBaTEILHOU u COIUAJIbHOM]
HpaKTI/IKe, TOTOBHOCTH K
CAMOCTOSATEIIFHOMY — ITAHUPOBAaHUIO U
OCYIIECTBIICHUIO YUeOHOW NIESTETHHOCTH,
OpraHu3alui y4eOHOTO COTPYAHUYECTBA)
C menarorudecKuMu  pabOTHUKAMH U
CBEpPCTHUKAMH, K YIaCTHIO B TTIOCTPOCHHUN
MHIIMBHyaJIbHO M o0pa3zoBaTebHON
TPacKTOpHUU;

- OBJIQZICHNE HaBBIKAMH y4eOHO-
rccie10BaTeIbCKOM, TPOSKTHOM U
COLMaJIbHON JIEATEIbHOCTH

ucKkyccmae, ymemb npueooums npumepbul
WMamemamuyeckux — OMKpuIMULL  POCCULCKOU U
WMupoeou mamemamuieckou HayKu

OK 07. ConeiicTBOBaTH
COXpaHCHHIO
OKpYXKaIOIIed cpe/Ibl,
pecypcocOepekeHuIo,

MIPUMEHSTH 3HaHUS 00

- HC IPUHUMATh JCWCTBUS, TPUHOCSIIIHE
Bpen oKpyKaroulel cpee;

YMETh MIPOTHO3UPOBATH
HeOIaronpusTHHIC 9KOJIOTHYECKUE]

- YMETb OIIepUPOBATh TMOHATHUSAMHU:  (YHKIUS,
HeTpepbIBHAS ¢byHKIHA, MIPOU3BO/IHAS,
mepBooOpasHasi, ONpeIeNeHHBII HMHTErpall; yMeTh
HaXOJIUTh INPOM3BOAHBIC JJIEMEHTapHBIX (QYHKIHH,

TTIOCJICACTBUA NMpEeANTPUHUMACMBIX]|

[MCIT0JIB3Ys CIIPABOYHBIC MAaTEpHalibl; UCCIIEA0BATH B
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M3MEHEHUH KIMMAaTa,
ITPHHIUIIBI
OEepPEIKITHBOTO
ITPOU3BOJICTBA,

b pekTuBHO
EeICTBOBATH B
UpE3BbIYANHBIX
CUTYyaIHIX

eliCTBHI, MPEJOTBPAIIATD UX;

- pacHmmpHuTh JeSITeTHbHOCTH
KOJIOTHYECKOH HATIPABICHHOCTH;

- pa3pabatbIBaTh pereHus
poOIeMbl c y4eToM aHamu3a
MMEIOIINXCS MaTepuaibHbIX u

OIIBIT

IJ1aH

HeMaTepHaIbHBIX PECYPCOB;

- OCYIIECTBIATH  IleJICHAIpPaBICHHbIH]
[OUCK TMepeHoca CpeicTB M Croco0oB
MelicTBHS B IPOQECCHOHANBHYIO CPELy;

- YMETb  IIEPEHOCHTH
[TO3HABATEJBHYI0O M IPAKTUYECKYIO
00acTn JKU3HENEATELHOCTH;

- IPe/IaraTh HOBBIE IPOCKTHI, OLICHUBATH|
uaeu c MO3ULIUU
OpUTHHATBHOCTH,

SHaHHUA B|

HOBU3HBI,
IIPaKTUYECKOU
3HAYMMOCTH;

- JaBaTh OICHKY HOBBIM CHTYyallUsM,
BHOCUTh KOPPEKTHBBI B JESITEIBHOCTb,
OLIEHMBAaTh COOTBETCTBHE DPE3YJIbTATOB

mpocTedmuX cirydasx (GpyHKIHH Ha MOHOTOHHOCTS,
HAXOAUTh HAauMOOJBIIME W HAaWMEHBLINME 3HAYCHUS]
(YHKOHH; CTPOUTH
MCIIOTE30BaHHEM

rpa@uKd  MHOTOWICHOB C
armapara
AHaM3a; MPUMEHATh IPOU3BOJHYIO NPU PEIICHHH
Bajad  Ha  JBW)KEHHME;  pellaTh
OPHEHTHpPOBAaHHBIE 3aayd Ha HauOOJBIINE U
Ha HaxOXAEHHE ITyTH,

MaTEMaTHYCCKOT O
TPAKTUKO

HavMeHbBIINE 3HAYCHUS,
CKOPOCTH M YCKOPEHHUS;

- YMETb ONEpPHPOBaTh IOHATHSIMH: JBIDKCHHEC B
MPOCTPaHCTBE, MONO00HBIE (PUTYPHI B MPOCTPAHCTBE;
nIomaaei
MTOBEpXHOCTEH M 00BEMOB IMOAOOHBIX GUTYp TpHU
[peILICHNH 3a71ad;

- YMETb BBIYUCISTH TEOMETPHYECKHUE BEITHMYHHBI
(nmuHa, 00beM,  IUIOIAb,

[FICII0JIb30BAaTh OTHOIIICHUEC

yroia, IJOLIaAb,
MOBEPXHOCTH), UCIOJIB3YsI U3yYEHHBIE (QOPMYJIBI U

METOIbI

CTIAM
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM JMCHUIJIMHBI ¥ BUJbI y4e0OHOH padoThI

Buj yueOHo# padoThl

Konuuecmeo uacos

MakcumanbHast yueOHasi HATPy3Ka (Bcero) 156
Oobsi3aTesibHasi ayIuTOpHAasA YyuyeOHasi HArpy3ka 156
(Bcero)
B TOM YHCIIE:
3aHSATHA JIEKIIMOHHOTO THTIA 78
MPaKTUYECKUE 3aHATHS 78
CamocrosiTeTbHasA pabora o0yuarouierocs 0
(Bcero)

B TOM YHUCIJIC:

BHeaynutopHas caMocTosiTeNnbHas padoTa

KoHcynpranuu

Ilpomesicymounaa ammecmayus 6 popme:

1 cemecTp — 3K3aMeH
2 ceMecTp — IK3aMEeH

Bua yuebHoii paboThl Beero Cemectpe!
4acoB 1 2

YueOHas Harpy3ka (Bcero) 156 64 92
AyauTopHbIe 3aHATHS (BCEro) 156 64 92
B Tom uncne:
3aHATHS JIEKIIMOHHOT'O THUIIA 78 32 46
MIPAKTUYECKUE 3aHITHUS (TPAKTUKYMBI) 78 32 46
nabopaTopHbIe 3aHATHUS -
CamocrosiTesibHas padora (Bcero) 0 0 0
B TOM YHCJIC:
Kypcosas paboma - - -
Pegepam - - -
Camocmosmenvhas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATbHBIX
3a0aHUll, CaMOCMOAMENbHO20 No0bopa U U3YYeHUs ) ) )
OONONHUMENIbHO20 MEeoPemu4ecKk020 Mamepuaid
Koncynpranumn - - -
[TpomexxyTouHas arrectanus (3K3aMeH/3auet/nud.3a4uer) 9K3aMEH | YK3aMeH
OO61m1as TpyaI0eMKOCTh 156 64 92
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2.2 CTpyKTypa AUCHUIIHHBI:

KoJyinyecTBO ayANTOPHBIX YacOB Camocrosi-
TeJbHAasi padoTa
o0yualonierocsi
Teopertu-
HaumenoBanue paznenon IIpakTn4ec- (uac.)
Bcero yecKoe
KHe 3aHsITHs (B T.4.
o0yuyeHue
KOHCYJIbTAIINH)
2 3 4 5 6
IMosTOpenne Kypca MaTeMaTHKH OCHOBHOI 12 6 6 -
IIKOJIBI
Crepeometpus. IIpsiMblie 1 MJIOCKOCTH B -
npocrpancree. KoopanHaThl 4 BeKTOpPbI B 20 10 10
NPOCTPaHCTBE
Crenenu u kopuu. CTeneHHas, -
NnoKa3aTejJbHas N Jorapudpmudeckas 32 16 16
GyHKUMH
OCHOBBI TPHTOHOMETPHM. 24 12 12 -
Tpuronomerpuuyeckue GpyHKIun
Hauano matemaTH4eckoro aHajiuza 28 14 14 -
MHOrorpaHHMKH U TeJia BpalieHust 24 12 12 -
DJIeMeHTbI TEOPUH BEPOSITHOCTEN U 16 8 8 -
MATEeMATHYeCKOi CTATUCTUKHU
Koncynpranun
Bcero mo quctumiae 156 78 78 -
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2.3. TemaTu4eckuii JIAH U coJepKaHNe YYeOHOM TMCUHIIUHbBI

Coaep:xanue yueOHOT0o MaTepHraJia (0CHOBHOe U MpodeccHoHAIBLHOE Obn.em
HaumeHoBaHue pa3jesnoB U TeM OpPUEHTHPOBaHHUeE), 1a00paTOpHbIe PadOThl U NPAKTUYECKHUE 3AHITHUS, 1acop dopmupyemMble
caMoCTOsITe/IbHAsi padoTa o0y4arouuxcst JeK | NMpaK | KOMIETeHIUH
1 2 3 4 5
Paspnen 1.I1oBTOpenue Kypca 12 (61+61p) OK 01, OK 02,
MaTEeMAaTHKH OCHOBHOM IIKOJIbI OK 03, OK 04,
Temal.l. Llens u 3amaun ens u 3a7a4n MATEMATUKH TIPH OCBOCHHUHU CIICIUATLHOCTH. OK 05, OK 06
MaTeMaTHKH BazoBbie 3HaHUS 11 yMEHUS 110 MaTeMaTHKe B IPO(PECCHOHATFHON H B 1
MIOBCEHEBHOM EATEIBHOCTH.
Temal.2. Uncna(aarypanbHble, JeiicTBus Hag yucIaMu (HaTypalbHBIMA, PAllHOHATLHBIMU, IEHCTBUTEIHHBIMH). 1 1
paloHaIbHbIe, NeICTBUTENbHBIE)
Temal.3. AnreOpandeckue OcHoBHble onsATHs. Llenbie panyioHanbHble BepakeHus. J[poOHbIe 1
BBIPKECHHUS palOHAIbHBIC BBIPAYKEHUSL.
Temal.4. YpaBHeHUS. VYpaBHEHUS: TUHEHHBIC; KBAAPATHBIC; YPABHEHUS, COEpPKAILE TEPEMEHHYIO MO
Hepagsencrna 3HAaKOM MOJyJIsl; pallioHalIbHbIe; OUKBapaTHEIC. HepaBeHcTBa: TUHEHHBIE,
IpOOHO-TMHEHHbIE; HEpaBEHCTBA BTOPOIl CTENEHH, HEPABEHCTBA C MOAYJISMU;
pelIeHre paluoHaIbHBIX HEPABEHCTB METOAOM POMEKYTKOB. [ padmieckoe
pemieHrne HepaBeHCTB. CHCTEMBI YpaBHEHMH C IByMs epeMeHHbIMU. Pemenne 3 2
CHUCTEM JIBYX YPaBHEHUH C IByMsI IEPEMEHHBIMHU: METOJIOM ITOJCTaHOBKH;
METOJIOM CJIOXESHHS, METOJIOM BBEJIEHHUS HOBBIX TIEPEMEHHBIX; TpadudecKoe
peLuIeHueE.
Temal.5. Oynkiun u rpaduku OcHOBHBIE 3eMeHTapHble (PyHKINU: TuHEeHasT, PyHKIUS, OMUChIBatoIIas
00paTHYIO TIPONIOPIHOHATILHYIO 3aBUCUMOCTbh; KBaJIpaTHIHAs!. 1
Tema 1.6 KonTponsnas padora
Pewenne 3anay. BxogHoi 2
KOHTPOJIb
Pa3nen 2. CtepeomeTtpusi. 20 OK 01, OK 03,
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IIpsiMmble ¥ MJIOCKOCTH B (10a+10mp) | OK 04, OK 07
npocrpancree. Koopaunarsl u
BEKTOPbI B IPOCTPAHCTBE
Tema 2.1. OCHOBHBIE TTOHSTHS [IpeameT crepeomeTprun. AKCHOMEI CTEPEOMETPHH U UX MTPOCTEHIINE CIICICTBHS.
CTEPEOMETPHH. 1 1
Tema 2.2. IlapannenbHOCTD Pacrnonosxenue 1ByX NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS TPSIMBIE,
IPAMBIX U IJIOCKOCTEH B NapajuleIbHbIE TIPsAMBIE, CKpeIUBaronecs npsamsle. [lapaniensHocTs IpsAMoil 1
IpOCTpaHCTBE mockocTy. IlapannensHocTs ABYX miockocteid. Ilpocreiimue 3anaun Ha 4 2
[TOCTPOEHUE CEUYEHNI MHOTOTPaHHHUKOB.
Tema 2.3. [lepneHuKyIIpHOCTs | YTOJI MEXJy MPSMBIMHU B IpocTpaHcTBe. llepneHauKynspHble IpsMBbIe.
MPSIMBIX U IUIOCKOCTEH B [lepnenauKyISIpHOCTh OPSIMOM U TUIOCKOCTH. [leprneHauKyisp v HaKJIOHHas!.
MPOCTPAHCTBE Teopema o Tpex neprneHauKkysipax. [lepneHIuKyIsipHOCTh ABYX IIOCKOCTEH. 2 4
YroJs Mexay IpsIMOU U INIOCKOCTHIO. [IByTrpaHHBbIN yroi. Yros Mexay
IUIOCKOCTSMH. [IepreHauKyIIpHOCTD IIIOCKOCTEH. PacCTOSHUA MeXAy TOUKaMH,
HPSIMBIMH M IIJIOCKOCTSIMH.
Tema 2.4. KoopauHnatsl, BekTops! | [loHsTHE BEKTOpa M KOOPAMHAT BEKTOpa B pocTpaHcTBe. Onepanuy Hax
1 FCOMETPUICCKUC BEKTOpPaMHU B MIPOCTPAHCTBE. PaznoikeHne BEKTOpa M0 JBYM HEKOJTUHEAPHBIM
Mpeobpa3oBanKs B NPOCTPAHCTEE. BeKTOpaM. Pa3ioxeHne BeKTOpa o TpeM HEKOMIUIaHApHBIM BeKTopaM. Pemenue 2 2
MPOCTEMIINX 3a1a4.
Tema2.5. Pemenue 3aaau. Koutpoabnas paGora
Crepeomertpus. [IpsamMele n
TUIOCKOCTH B TIPOCTPAHCTBE.
Koopaunatsl 1 BEKTOPHI B 2
MIPOCTPAHCTBE
Pasznen 3. CTenenu U KOpPHU. 30 OK 01, OK 02,
CreneHHas, IOKa3aTeJbHAasl U OK 03, OK 05,
(16a+16mp)
Jorapudpmuyeckasi QyHKIIUH OK 07
Tema 3.1. Kopens n-ii crenienu u | IloHsTHE KOPHS N-01 CTENIEHH U3 AEHCTBUTENLHOTO uyncia. CBoiicTBa KOPHs N-oi
€ro CBOWCTBa crenienu. [IpeobpazoBanre UppanMoOHaTHHBIX BRIPAXKEHUH. 2 2
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Tema 3.2. UppanmoHnaibHbie Uppaunonanbheie ypaBHeHUs. MeTOIBI pellIleHns] UPPAllMOHATIBLHBIX YPaBHEHUH U 5 2
YpaBHEHUS U HEPAaBEHCTBA HEPaBEHCTB.
Tema 3.3. CrenieHHast GyHKIHA, O0600menue moHATHA cTereHu. [IpeoOdpa3oBanue BEIpaKCHHUH, BKITIOYAFOIITIX 5 2
e cBoiicTBa U rpauk OIIepalMIo BO3BeACHUS B cTeneHb. CBoiicTBa 1 rpadiK cTeneHHON QYHKIHH.
Tema 3.4. IlokazarenbHas [IpeoOpa3oBaHue MoKa3aTeNbHBIX BhIpaskeHUH. OnpeaeneHue mokazaTeTbHON 5
dhyHKIIHSA (hyHKIIMH, CBOMCTBA (DYHKITHH.
Tema 3.5. Iloka3aTenpHBIC MeTo/pI penieHns MOKa3aTeIbHbIX YPaBHEHHA: CIOCO0 ypaBHUBAHU
YpaBHEHUS U HEPABEHCTBA OCHOBaHWUi1;;ipeoOpa3zoBaHme K KBaApaTHOMY YPaBHEHHIO; CIOCOO TPYMITUPOBKHY; 2 4
rpaduueckuii. [lokazaTenbHble HEPaBEHCTBA.
Tema3.6. Jlorapudmmyeckas Jlorapudmuueckas pyHkuusa. AnreOpanmdecKue onepayuy HaJl JIOTapru(pMaMH.
hyHKIISA JlorapudmupoBaHue 1 MOTEHIMPOBaHUE. 3aBUCUMOCTH MEXKIY JIOTaprupMaMu 2 2
YHCeJl IPU Pa3HbIX OCHOBAHUSIX.
Tema 3.7. Jlorapudmudeckne MerTobl petieHus TIorapu)MHIECKUX YPABHEHUHN: HCIIOJIH30BAHUE OTIPEICIICHHS
YpaBHEHUS M HEPaBEHCTBA jorapudma; crnocod ypaBHUBaHUSI OCHOBAaHUN M IPUMEHEHUE CBOMCTB
norapu@ma; NOTeHIIMPOBAHUE; IOTapUPMHUPOBAHIE 00EHX YacTell ypaBHEHHUS; 4 2
npeoOpa3oBaHKe K KBaIpaTHOMY ypaBHEeHUIO; Tpaduyeckuii. Jlorapudmuueckne
HEPaBEHCTBA.
Tema 3.8. Peumienue 3anau. Koutpoabhas paGora
Crenenn u kopau. CteneHHas,
MoKa3aTesibHas U’
norapudmudeckas GyHKIUHA 2
Pazaen 4. OcHoBBI OK 01, OK 02,
TPUTOHOMETPHH. 24 OK 03, OK 04,
Tpuronomerpuyeckue (12x+12m) | OK 05
GyHKuMH
Tema 4.1 [Monsitne yrina. M3mepenue yrinos. OnpesieieHne TPUrOHOMETPUIEeCKUX QyHKIINH
Tpuronomerpuueckue GyHKIUN | (Yepe3: eNMHUYHYIO OKPYKHOCTB; IPOU3BOJIbHYIO OKPYKHOCTb; IPSIMOYTOJIbHBIN 2 2
yIJ1a ¥ YUCIIOBOTO apryMeHTa TPEyroiasHUK). TpuroHoMeTpudecKkue (PyHKIIMU YUCIOBOTO apryMeHTa. 3HaK!
TPUTOHOMETPUYECKUX QYHKIHMI. YeTHOCTh M He4eTHOCTh. [1eproAMIHOCTb.
Tema 4.2. CpoiicTBa GHyHKIHMN CaoiicTBa TpuroHoMeTpuieckux GyHKIUH U ux rpaduk. [IpeodpazoBanue 5
CHHYCa, KOCUHYCa, TAHTCHCA U rpadMKOB TPUTOHOMETPUUYECKHUX (DYHKIMH.
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KOTaHTeHCa U UX rpaduku
Tema 4.3. [IpecoOpazoBanue CooTHoOIIEHUS MEXAY TPUTOHOMETPHUECKUMH (PYHKIHUAMH OJHOTO apTyMEeHTa.
TPUTOHOMETPUYECKHUX DopMyIIBl: CI0KEHNUS; ABOWHOTO apryMEHTa; PUBEJEHNS; CyMMBI M pa3HOCTH
BBIpaXCHUI OJHOMMEHHBIX TPUTOHOMETPUUECKUX YHKIUH; MpeoOpa3oBaHus IPOU3BEICHHS 5 4
TPUTOHOMETPUYECKUX (QYHKLUI B CyMMY; IIOHI)KEHHSI CTETIEHH; TTIOJIOBUHHOTO
apryMeHTa; BBIPaXKEHUE TPUTOHOMETPUUECKUX (QYHKIUH Yepe3 TAHT€HC
MIOJIOBUHHOT'O apryMeHTa.
Tema 4.4. OOpaTHbIc OOpaTHbIe TpUTOHOMETpHYECKHE (PYHKIINHU, HX CBOWCTBA U TpadUKH.
TPUTOHOMETpPUUECKUE (HYHKLINU 2
Tema 4.5. Tpuronomerpuueckue | [IpocTeilline TPUroHOMETPUYECKUE YPABHEHUSI. 3aMEHA IEPEMEHHBIX TTPU
ypaBHEHUS U HEPABEHCTBA pelIeHNH TPUTOHOMETPUUYECKUX ypaBHEHU. Pelienre TpuroHoMeTpiuaeckux
ypaBHEHHUH NMPHUBEJICHUEM K OIHOW (YHKIUH (C OIWHAKOBBIM apryMEHTOM). 4 4
PewieHrne 0IHOPOOHBIX TPUTOHOMETPUUECKUX YpaBHEHU. Pelienue
TPUTOHOMETPUYECKUX YPAaBHEHHH C TIOMOIIBIO Pa3JI0KEeHUSI Ha MHOYKUTEIH.
PemeHne nmpocTednx TPUrOHOMETPUYECKUX HEPABEHCTB.
Tema 4.6
HawnGonbiree n HanmeHbIee Koutpoabnas paGora
3Ha4YeHue QpyHKIHN 2
Pasnen 5. Hauano 28 OK 01, OK 03,
maTemaTuMyeckoro aHanmsa (14 1+ 14 m) | OK 04, OK 06,
Tema 5.1. ITocnegoBarensHocTn | beckoHeunas dynciaoBas mociaenoBaTeNbHOCTh. [Ipeaen yncnoBoit OK 07
MOCJIEI0BATEIEHOCTH 2
Tema 5.2. [Ipenen pyHKINH Brruucnenne npegena ¢pynkuun. [Ipupamnienue apryMeHTa U pupaiieHne
¢ynkunn. HenpepreiBHOCTh pyHKIMH. Toukn pa3pbiBa QyHKIUHA. ACUMITOTEI. 2 2
Tema 5.3. IIponsBogHas Ckopocts n3menenns Gyakun. [Iponssognas. @opmynsl nuddepeHnrpoBanus.
[paeuna guddepenimporanus. [Ipoussoanas cinoxHoi GyHkiunn. Ouznueckuit 2 2
U T€OMETPUYECKUH CMBICI IPOU3BOAHOM.
Tema 5.4. Ilpmnoxenns Bospacranue u yosiBanue ¢pyHKunu. DxkctpeMmyM QyHkunu. Hanmensiunee n
MIPOU3BOJIHOM K UCCJIE0BAHUIO HanOoJIbIIee 3HaYeHUsT YHKIINW. 3a/1a9d Ha HAXOXKICHUE HAMMEHBIITNX U 5 2
¢$byHKUMH HanOonpIInX BennunH. Hanpasnenue Boimykinocty rpaduka ¢pyHkuun. Touku
neperuda. Iloctpoenue rpadkoB GyHKLINH.

20




Tema 5.5. HeonpenenenHbii OcHoBHbIe popMyJIbl M TpaBUIIa HHTETpupoBanus. HemocpencteenHnoe
HHTETpal HMHTETpUpOBaHue. THTerpupoBaHne METOAOM 3aMEHBI IIEPEMEHHOM. 2 2
HMuTerpupoBaHue Mo 4YacTsM.
Tema 5.6. OnpeneneHHsbIil Omnpenenennsiiit uaterpai. ®opmyna Hetotona-Jletionuna. CoiicTsa
UHTETpa olpesieNIeHHOr 0 MHTerpaia. HemocpeacTBeHHOE BEIYUCIEHUE ONPEAEIEHHOTO 5 2
WHTETpalla. BeIuuciieHne onpeneleHHOro HHTETpaia METOIOM 3aMEHbI
TepEeMEHHOM.
Tema 5.7. IIpunoxenus Brruucnenue miomaseii 1 00beMOB C TOMOILBIO OMPEAETICHHBIX HHTETPAIOB.
OTIpesIeICHHOT0 UHTerpajia 2 2
Tema 5.8. Pemenue 3agau.
Havana maTeMaTHyeckoro KoHTpOJ‘[LHaﬂ paﬁoTa 2
aHanM3a
Pa3nesn 6. MHOTOrpaHHMKH U 24
TeJia BpallleHus (12a+12 )
Tema 6.1. MHOTOrpaHHUKHI MHororpaHHUKH: TTpu3Ma (HaKJIOHHAs, TIpsiMast, TPaBUiIbHAS ), TapaJUIeIeTUTIeT,
nupamuja, npaBuibHas nupamuaa. CBolicTBa MHOrOrpaHHUKOB. IlocTpoeHue
CEYeHUH MPU3MBI U 33]]a4H, CBsI3aHHBIE C ceueHsIMU. [lapanenbHble cedeHns 4 4
MUPAMHJBL. Y CceueHHast MUPaMH/a.
Tema 6.2. [IpaBunsHbIC [IpaBunbHBIE MHOTOTPAHHUKHU: TETPASIP (YETHIPEXTPAHHHUK ), TEKCAIP
MHOT'OI'PaHHHUKH (mecTUTpaHHUK) Ui Ky0, OKTasap (BOCBMHUIPAHHHUK), HKOCASAP 2 OK 01, OK
(mBamUATUTPaHHWK), TOIEKadAP (IBEHAAIATUT PAHHUK). 04, OK 06, OK
Tema 6.3. Tena BpaiueHus Hunuuap u HeKoTophle ero ceueHus. KoHyc U HEKOTOpPBIE €ro CEUeHHUS. 07
Yceuennslii konyc. Hlap u chepa. KomOnHanum MHOrorpaHHUKOB C LIAPOM. 4 4
Tema 6.4. O6beMbI U TUIOIIATH [Nonsitne o6beMa Ten. OObeMbl MPU3MBI U THIHHPA. O0beM HaKJIOHHOHN MPHU3MBI.
MOBEPXHOCTEN FEOMETPHUECKUX O06Bembl mupaMuabl U KoHyca. O0beM mapa u ero yacreit. [lnomane 2 2
Ten MTOBEPXHOCTH.
Tema 6.5. Pemenue 3anau. KonTpoabnas pabora
MHororpaHHuKH 1 Tena 2
BpaIeHus
Pasznen 7. DneMeHTHI Teopuu 16 OK 02, OK 03,
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BEpPOSITHOCTEH 1 @8a+8m | OKOS5
MaTeMATHYeCKOIl CTATHCTUKH
Tema 7.1. OCHOBHBIC TTOHSTHS Kiraccudukanus cobprtuit. Kitaccuaeckoe omnpeieneHre BepOsSTHOCTH.
TEOpUH BEPOSTHOCTEHN CraTuctuueckoe onpeaeseHre BEpoATHOCTU. [ 'eoMeTpruueckoe onpeaencHue 5
BEPOSITHOCTU. DIIEMEHTHl KOMOMHATOpPHUKH. HermocpeacTBeHHOE BHIYHCIICHUE
BEPOSTHOCTEM.
Tema 7.2. OCHOBHBIE TEOPEMBI JeticTBus Hax coOBITHSIME. TeopeMa CI0KEHUS BEpOSATHOCTEH. Y CIIOBHAS
BEPOSITHOCTDH COOBITHA. TeopemMa yMHOXeHHUs1 BepoaTHOCTel. He3aBucumele 2 2
COOBITHSI.
Tema 7.3. luckpeTHbie [TonsiTue cny4yailHOW BETUYUHBL. 3aKOH paclpeleieHUs] AUCKPETHON CITydailHOM 2 2
Cﬂy‘{aﬁHbIe BCJINYHHBI BeJIMUMHBI. MaTeMaTuueckue Oorcpanuvum Hajg CJ'Iy‘IaI\/'IHLIMI/I BCJIIMYHUHaAMU.
Tema 7.4. UnucnoBsle UucnoBsle XapaKTepUCTUKH JUCKPETHBIX CIydaifHBIX BEJTUYHH (CpeaHee
XapaKTePUCTUKH JUCKPETHBIX apudmerndeckoe, Moa, MeIuaHa, pazMax). Pabota ¢ Tabnumamu, rpadukamu, 2 2
CHy‘-IZlfIHLIX BCJIMYHH JyarpamMmmamMu
Tema 7.5. Pemienue 3anau.
DJIEMEHThI TEOPUU BEPOSITHOCTEN Koutpoabnas paGora 2
¥ MaTeMaTHIeCKON CTaTUCTHKHU
78 78
Bcero: 156
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2.4. Coaepxxanue pa3aesoB JUCHUIIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne

pasnen
a

HanmenoBanue
pasnena

CozaepxaHnue pasaena

dopma
TEKYILEero
KOHTPOJIA

1

2

3

4

1

IloBTOpEHUE Kypca
MaTeMaTHKH
OCHOBHOH IIKOJIbI

Lenb 1 3a1a41 MaTEMaTUKU [TPU OCBOCHHUH
CIeUaTbHOCTH. ba3oBble 3HAHUS U YMEHUS 110
MaTeMaTHKE B MPOPECCHOHATHHON U B
IMOBCEIHEBHOM ACATENHHOCTH. JIeHCTBUS Hal
YUCJIaMH (HaTypaJIbHbIMU, PAllHOHAIbHBIMU,
JIEHCTBUTEIILHBIMU ). Y paBHEHUS: JTMHEHHBIC,
KBaJpaTHbIC; YPABHEHUS, COJIepKallHe
MEPEMEHHYIO TI0]] 3HAKOM MOJIYJIS; palliOHAIbHbIE;
OuxBaapatHble. HepaBeHcTBa: NuHEHbIE; 1pOOHO-
JTUHEHbIE; HEpPaBEHCTBA BTOPOI CTEIEHH,
HEpaBEHCTBA C MOAYJISIMU; PELICHUE
paroHaIbHBIX HEPABEHCTB METOI0OM
MPOMEKYTKOB. OCHOBHBIE DJIEMEHTAPHBIE
byHKIMY: TuHEeHas; QYHKIUS, OMUCHIBAIOIIAs
00paTHYIO MPOMOPIIMOHATIBHYIO 3aBUCUMOCTb;
KBaJIpaTHyHAasi; CTENICHHAsI PYHKIIUS C
HATYpaJbHBIM TTOKA3aTEJIEM.

v

Crepeomerpusi.
IIpsiMble U MJIOCKOCTH
B IIPOCTPAHCTBe.
Koopaunartsl u
BEKTOPbI B
NMPOCTPAHCTBeE

[Ipenmer crepeomeTpuu. AKCUOMBI
CTEPEOMETPUU U UX IPOCTEHUILINE CIEACTBUS.
PacnionosxeHne AByX NpsIMBIX B IPOCTPAHCTBE:
IIEPECEKAIOIIMECS NIPAMBIC, TapaJLIICIIbHBIC
IpsIMBbIE, CKPELLIMBAOIUECS TPSMBIE.
[TapaytenbHOCTH IPSIMOM U INIOCKOCTH.
ITapayuieabHOCTB ABYX IJIOCKOCTEH. YTOII MEXKILY
NpsIMBIMU B IIpOcTpaHcTBe. [lepnenauKynspHbie
npsimble. [lepnenauKyasspHOCTh IPSAMON U
IJIOCKOCTH. [IeprieHInKysp 1 HaKJIOHHASL.
Teopema o Tpex nepneHAuKyIsIpax. Yroa MexIy
MPSMON U TNIOCKOCTBIO. JIByrpaHHbIi yroJ. Yo
MEXy INIOCKOCTAMH. [lepnenukynsapHocTb
IJIOCKOCTEN. PaccTossHMA MexX 1y TOUKamy,
IPSIMBIMU U TUIOCKOCTAMHU. [ToHsITHE BEkTOpa 1
KOOpJMHAT BEKTOpa B nmpocTpaHcTse. Onepanuu
HaJ BEKTOpaMH B IPOCTpaHCTBE. Pa3noxenue
BEKTOpA 110 IByM HEKOJIJIMHEAPHBIM BEKTOPAM.
Pa3no)xeHne BeKTOpa 1o TpEM HEKOMILJIaHAPHBIM
BEKTOpaM.
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Ne

Haumenosanue Popma
Copepxanue pazzena TEKYILEro
pa3éleﬂ pa3zaena KOHTpOIS

1 2 3 4

3 CreneHu H KOpHH. [TonsATHE KOpHS N-OM CTENEHU U3 v
CrenenHnas, JIeUCTBUTENbHOrO yncia. CBOWCTBA KOPHS n-Oi
NOKA3aTeJbHASl H crenenu. [IpeoOpa3oBanne uppauoHaIbHBIX
Jorapupmuyeckas BbIpaXKeHUM. VIppallnoHalbHbIE YpaBHEHHUS, UX
¢pyHxkuun PaBHOCUIIBHOCTB. METO bl pelieHus

MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.
O606menne nousTus crenenu. [IpeodpazoBanue
BBIPAXCHM, BKJIFOYAIOIIUX ONEPALNIO BO3BEICHUSA
B cTereHb. CBOMCTBA U TpadUK CTENCHHOM
¢dynkuuu. [IpeobpazoBaHue OKa3aTENbHbBIX
BbIpakeHU. OmpeneneHye noka3areabHon
¢byHKLMH, cBOiicTBa QyHKIIMU. MeTObl peleHUs]
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX YPaBHEHHH.
Jlorapugmuueckas ciupajib B IPUPOJIE.

4 OcHoBBI [TonsaTne yrna. 3mepenue yrios. V.
TPUTOHOMETPHH. OnpezneneHyue TPUrOHOMETPUUECKUX (PYHKIUI
Tpuronomerpuueckue | (uepes3: EAMHUYHYIO OKPYKHOCTb; IPOU3BOJIHYIO
GyHKIHMHI OKPY’KHOCTB; IPSIMOYTOJIbHBIN TPEYrOJIbHHUK).

Tpuronomerpudeckue GyHKINU YUCIOBOTO
aprymeHTra. 3Hak1u TPUTOHOMETPUYECKHUX
¢yHkuil. YeTHOCTh U HEYETHOCTD.
[Tepuoanunocts. CBoiicTBa U rpaduku QyHKIUII:
y=8INX,y=COSX,y=tgXxuy=ctgx.
[TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX
¢ysk1uil. COOTHOLIEHUS] MEXAY
TPUTOHOMETPUUYECKUMHU (DYHKIIUSIMHU OJTHOTO
aprymeHTa. @opMyIibl: CJI0KEHHUS; JBOMHOTO
apryMeHTa; IPUBEACHHUS; CYMMBI U Pa3HOCTH
OJIHOMMEHHBIX TPUTOHOMETPUUECKUX (YHKIIUII;
npeoOpa30BaHuUs MPOU3BEICHUS
TPUTOHOMETPUUECKUX (YHKIIUI B CymMMYy;
MTOHWKEHUS CTEIIEHU; ITIOJIOBUHHOI'O apI'yMEHTa;
BbIpaXCHHE TPUTOHOMETPUUECKUX (QYHKIUI uepe3
TaHT€HC MOJIOBUHHOTO aprymenTa. OOpaTHble
TPUTOHOMETpHUEcKHe (PYHKLUHU, X CBOMCTBA U
rpaduku. [IpocTeiine TpuroHoMeTpudecKue
ypaBHEHUS: SIN X =a;cosXx —=a;tgx =a;ctgx=a.
3aMeHa NEPEMEHHBIX IIPH PEIICHUN
TPUTOHOMETPUYECKUX ypaBHEHMI. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUN NIPUBEICHUEM K
OJIHOM (PYHKIMHU (C OJMHAKOBBIM apTyMEHTOM).
PeeHre 0MHOPOAHBIX TPUTOHOMETPUYECKHUX
ypaBHEHUN. Pemenne TpUroHoMeTpuIecKux
ypaBHeHuii Buja f (x) = 0 ¢ TOMOIIBIO pa3noKeHue
Ha MHOXUTENH. Pemmenne npocrenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.
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Ne

®dopma
Haumenosanue
Copepxanue pazzena TEKYLLEro
pasnen pasnena

a KOHTpOJ'ISI
1 2 3 4
5 Hauana beckoneunast yuciaoBas IIOCIEI0BATEIHLHOCTD. Y

MaTeMaTHYEeCKOI0 [Ipenen 4ncI0BOI MOCIEA0BATEILHOCTH.

aHa/JM3a Breraucnenue npenena ¢yuknun. [Ipupamienne

aprymeHTa u npupaiienue GyHKIUH.
HenpepbiBHOCT pyHKIIMH. TOYKH pa3pbiBa
bysakun. AcuMnTotsl. CKOPOCTh U3MEHEHHS
¢ynkuunu. [Iponssoanas. @opmymsi
nuddepennupoBanus. [IpaBuna
muddepernupoBanus. [[pon3BoaHas CIOXKHON
byakuun. OU3NYECKUN U TEOMETPUIECKUN CMBICIT
npou3BogHON. Bo3pacranue u yobiBaHue
byHkun. DxcTpemyM QyHkiun. Haumensiee u
HanOoJIpIIee 3HAaYeHUS PYHKIUH. 331291 Ha
HAXO0X/ICHWE HAUMEHBIINX U HauOOJIBIINX
BennuKH. Hanpasienue BeIyKII0CTH rpaduka
¢byuknun. Touku neperuba. [loctpoenue
rpadukoB pyHkuu. OCHOBHBIE (POPMYITBI U
IpaBuJia UHTErpupoBaHus. HemocpenctsenHoe
UHTErpupoBanue. HTEerpupoBanne MEeTo0M
3aMeHbI epeMeHHoN. IHTerpupoBaHue 1mo 4actsm.
Omnpenenennbiit uuterpain. ®opmyna Hetotona-
JleiiOHMIA.

CBoiicTBa ONpEAEIeHHOr0 HHTETpaa.
HenocpencrBeHHOE BBIYUCICHUE ONPEIECTICHHOTO
MHTEerpaja. BeruuciaeHnue onpeneneHHoro
WHTETpaja METOJ0M 3aMEHBI IEPEMEHHOM.
Brrunciaenue miomnaaeii 1 00beMOB € IIOMOIILIO
OIPEAEIIEHHBIX HHTErPAJIOB.
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Ne

pasnen
a

Hanmenosanue
pasnena

Coneprxanue pasnena

®dopma
TEKYILEro
KOHTPOJIA

1

2

3

4

6

MHOFOFpaHHI/IKI/I u
TeJa BpalmlCeHUusA

MHOrorpaHHuKH: pu3Ma (HaKJIOHHAs, psiMas,
MpaBWIbHAA), TapaJUIeNIeNuIe ], MUpaMuaa,
npaBwibHas nupamuja. CpoiicTBa
MHOrorpaHHukoB. [locTpoeHue cedeHuit mpu3Mbl 1
3aJlauu, CBA3aHHbIE C ceuyeHUsAMU. [lapannenpHbie
CCUCHHUS MUPaMUJIbl. Y CeUeHHas MUPaMU/Ia.
[TpaBuIbHBIE MHOTOTPAHHUKH: TETPASAP
(4eThIpEeXTpaHHMK), TeKcadap (IIeCTUTPAHHUK) UITH
KyO, OKTa’3/1p (BOCBMUIPAaHHUK), HKOCAIAP
(IBaaaTUTpaHHUK ), JOIEKADIP
(nBenaauaturpanHuk). L{unuuap u HEKOTOpBIE €ro
cedenusa. KoHyc u HEKOTOpbIE ero ceueHusl.
YceueHHslil KoHyc. HekoTopsle ceuenus: HUIMHIpa
u xonyca. lllap u cpepa. KomObunanuu
MHOTOTpaHHHUKOB ¢ mapom. [Tonstue oobema Te.
O6bemsbl pu3Mbl ¥ uIuHApa. O0bEM HAKIOHHOM
npusMbl. O6beMbl IMpamMubl U KoHyca. O0beM
mapa u ero yacrei. [nomanp noBepxHocTy.
[ToHsATHE O CUMMETPUU B IPOCTPAHCTBE
(ueHTpasibHas, oceBasi, 3epkaiibHas). [Ipumepnl
CUMMeETpHH B ipodeccuu

v

JJ1eMeHTHI TEOPUH
BEPOATHOCTEH U
MaTeMaTH4YeCKOH
CTATHCTHKH

Knaccudukanms coosrtrii. Kinaccuaeckoe
omnpeneneHue BeposTHOCTU. CTaTHCTHYECKOE
omnpeeneHue BeposTHocTU. ['eomerpruueckoe
OmpeieTICHUE BEPOSITHOCTU. DIIEMEHTHI
KOMOHMHaTOpUKH. HermocpeacTBeHHOE BHIUMCIICHHE
BEpOSTHOCTEH. [leficTBHS Ha/l COOBITUSIMMU.
TeopeMa coKeHHsI BEPOATHOCTEN. Y CIIOBHAs
BEPOSITHOCTH COOBITHS. Teopema yMHOXKEHUS
BeposaTHOCTel. HezaBucumelie coobiTus. [lonsatue
CIIy4aifHOM BeIMYMHBL. 3aKOH pacrpeaeaecHus
JUCKPETHOM CIIy4ailHOM BEJIIMYUHBI.
Marematruueckue onepanuu Hajl CIIy9aiHbIMU
BeNTMYMHAMU. YHCTIOBBIE XapaKTEPUCTUKU
JIMCKPETHBIX CITy4alHBIX BEJIMUMH (CpeIHee
apudmeTnyeckoe, Mojia, MeIMaHa, pa3Max).
Pabora ¢ Tabnuuamu, rpadukamMu, JuarpaMmmMamH.

IIpumeuanue: VY — ycTHbII onpoc, [l — MaTeMaTHYECKUI JUKTaHT

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA

2.4.3. llpakTHyecKkue 3aHATHS

He npenycmorpenst

Ne
pasnena

HanmenoBanue
paszena

HaumenoBaHne MPAKTUYCCKUX 3aHATHI

dopma
TEKyILEro
KOHTPOJISt

1

2

3

4
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IloBTOpPEHME Kypca
MATEMATHKH OCHOBHOM
IIKOJILI

JleiicTBus HaJ YucaaMu (HaTypalbHBIMU,
panMoHaNbHBIMH, IEHCTBUTENbHBIMU). Llenbie u
JIpOOHBIE PallMOHATIBHbIE BHIPAKECHUSI.
VYpaBHEHHUS: IMHEIHBIC; KBAIPATHBIE; YPABHEHMS,
coJieprKallye IEPEMEHHYIO 1101 3HAKOM MOAYJIS;
paunoHaIbHbIe; OuKBagpaTHbIe. HepaBeHCTBa:
JUHENHbIE; IPOOHO-TIMHEIHBIE; HEPABEHCTBA
BTOPOH CTENIEHU, HEPABEHCTBA C MOAYJISIMH;
pellIeHne pallOHAIbHBIX HEPABEHCTB METOIOM
IIPOMEXYTKOB. OCHOBHBIE 3JIEMEHTAPHBIC
byHKUMU: TUHEHHAS; QYHKIMS, ONMCHIBAIOIIAS
00paTHYIO MPONOPLMOHAIBHYIO 3aBUCUMOCTH;
KBaJpaTHU4HAas; CTENICHHAs (DYHKIIUS C
HATYypaJIbHBIM [10KA3aTEIIEM.

Crepeomerpusi.
IIpsiMbIe U MJIOCKOCTH B
NPOCTPAHCTBe.
Koopaunarts! u
BEKTOPHI B
NPOCTPAHCTBE

[Ipeamer crepeomeTpun. AKCHOMBI
CTEPEOMETPUHU U UX MPOCTEHIINE CIEICTBUA.
PacrnionosxeHne 1ByX NpsIMBIX B IIPOCTPAHCTBE:
NepeceKaroIIrecs npsMble, NapajieibHble
IIPSAMBIE, CKPEIUBAKOLIUECS IIPSIMBIE.
[TapamienbHOCTh IPSIMOM U IJIOCKOCTH.
[TapannenbHOCTh IBYX IJIOCKOCTEN. YTOI MEXKIY
NpsIMBIMU B IIpocTpaHcTBe. [lepnenukynsapHbie
npsaMele. [lepreHInKyIapHOCT NPSMOU U
MI0CKOCTH. [leprieHIuKysip 1 HaKJIOHHAsL.
Teopema 0 Tpex NepneHAUKYIIApax. YTOI MEXKIY
MPSMOM U TJIOCKOCTBIO. JIByrpaHHbIid yroJi. Yo
MEXIY IIIOCKOCTAMU. [lepnenauKyIsspHOCTh
IJI0CKOCTEH. PaccTossHUS MEX 1y TOUKamH,
NPSAMBIMH U TUIOCKOCTAMHU. [loHsATHE BEKkTOpa 1
KOOpPJIMHAT BEKTOpa B MpocTpaHcTBe. Onepanun
HaJl BEKTOpaMu B IIpocTpaHCcTBe. Pasnoxenue
BEKTOPA 110 JIByM HEKOJJIMHEAPHBIM BEKTOPAM.
Pa3noxenne BeKTOpa 10 TpEM HEKOMILIAHAPHBIM
BEKTOpaM.

v ITP,KP

CreneHu U KOpHU.
CreneHnas,
noKasarejibHasi U
Jorapupmuyeckasn
byHkunn

[ToHsATHE KOpHS N-O CTENEHU U3
JENCTBUTENBHOTO uncia. CBOWCTBa KOPHsS nN-O1
crenenu. [IpeoOpa3oBanne uppamoHaIbHBIX
BbIpakeHU. VippallnoHalbHbIe ypaBHEHHUS, UX
PaBHOCWIIBHOCTB. METOIbI penieHus
MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.
O0606mmenue noustus crenenu. [Ipeodpasosanue
BBIPAXEHUI, BKIIFOYAIOIINX ONEPALHIO
BO3BeJIeHUS B cTeneHb. CBOMCTBA U rpaduk
creneHHol ¢pyHkuuu. [IpeobpazoBanue
ITOKa3aTeNbHBIX BbIpakeHNU. Omnpeaenenne
noKa3aTeabHON (QYHKIUH, CBOMCTBA (QYHKIINU.
MeTo/p1 penieHust moKa3aTeIbHbIX U
JorapupMHUECKUX YPaBHEHHH.

v ITP,KP

OcHoBBI
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
byHkuun

[Tonsitue yrna. Usmepenune yrios. Onpenenenue
TPUTOHOMETpHUUYECKUX (PYHKUUH (uepes:
eIMHUYHYIO OKPY)KHOCTB; TPOU3BOJILHYIO
OKPYKHOCTB; IPSIMOYTOJIbHBIN TPEYTOJIbHHUK).

v ITP,KP
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Tpuronomerpudeckue GyHKIUN YUCIOBOTO
apryMeHTa. 3HakM TPUTOHOMETPHUYECKHUX
¢bynkuuii. YeTHOCTh ¥ HEYETHOCTb.
[Tepuonnunocts. CBoiicTBa 1 rpaduK QYHKITAMN:
y=sinX,y=cosX,y=tgXxuy=ctgx.
[IpeobpazoBanue rpaduKkoB
Tpuronomerpuueckux pyHkunid. COOTHOIICHUS
MEXy TPUTOHOMETPUYECKUMHU (DYHKIUAMU
OJHOrO apryMeHnTa. GopMyIibl: CI0KECHHUS;
JBOMHOIO apryMeHTa; IPUBEACHUS; CYMMBI U
Pa3HOCTHU OJTHOMMEHHBIX TPUTOHOMETPHUUECKHUX
GbyHKUMH; IpeoOpa30BaHus IPOU3BEACHUS
TPUTOHOMETPUUYECKUX (PYHKLIUH B CYMMY;
IIOHVMIKEHUS CTEIICHHU; [TOJIOBUHHOTO apryMEHTa;
BbIp)KEHUE TPUTOHOMETPHUECKUX (DYHKIIUH
4yepe3 TAaHI'€HC ITOJIOBUHHOTO apryMEHTA.
IIpocreiimine TPUrOHOMETPUYECKNE YPABHEHUS:
sinx =a;cosx =a;tgx=a;ctgx =a.3ameHa
IIEPEMEHHBIX TP PEILIEHUN TPUTOHOMETPUYECKUX
ypaBHeHUN. Pemenne TpuroHoMeTpuIecKux
YpaBHEHM IPUBEJICHUEM K OJHOM QYHKIUH (C
OJINHAKOBBIM apryMeHToM). Pemienue
OJIHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHUI.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUN BUIA
f (x) = 0 ¢ moMoIIBIO Pa3I0KEHNE HA MHOKHUTEIIH.
Pemenne nmpocTenmmx TpUroHOMETPUIECKUX
HEPABEHCTB.

Hauauaa
MATEMATHYECKOI0
aHaAJIN3a

beckoHeuHast uncioBas ocae10BaTeIbHOCTb.
[Ipenen 4nMcI0BOM MOCIEA0BATEIBHOCTH.
Beruucnenue npenena ¢pynkuuu. [Ipupamenue
aprymeHTa u npupaiienue QyHKIUH.
HenpepbiBHOCTD pyHKIIMM. TOUYKH pa3pbiBa
¢yHKMH. AcuMNTOTH. CKOPOCTH U3MEHEHUS
¢bynkuuu. [Ipoussoanas. @opmyisl
muddepeniponanus. [Ipasuna
muddepennmponanus. [IponsBoaHas cioxHON
¢bynkunu. Puzndyeckuii 1 reoMeTpuIecKun
CMBICT MPOU3BOAHOM. Bo3pacranue u yObiBaHue
¢bynkuuu. DxcTpemyM GyHkuuu. Haumensiee u
HauOoJbIlIee 3HaYeHHUS] PYHKINU. 3a1a4l Ha
HaXO0XKJICHHE HAMMEHBIINX U HauOOJIBIINX
BennurH. HanpaBneHue BHITYKIOCTH rpaduka
¢ynkuuu. Touku nepernba. Iloctpoenue
rpadukoB GpyHkiuu. OCHOBHBIE (POPMYITBI U
IIpaBWJIa UHTErpUpoBanus. HenocpencrtsenHoe
UHTErpupoBaHue. IHTerpupoBaHre MeTo10M
3aMeHbI IepeMeHHO. HTerpupoBanue no
yactam. OnpeneneHublid uHTerpait. @opmyina
Herotona-Jleitoauma. CBoiicTBa ONpeneIeHHOro
nHTerpana. HemocpencTBeHHOE BBIYMCIICHUE
OIPEEIIEHHOr0 UHTErpaia. Beruncnenue
ONPEIETEHHOTO MHTErpajga METOIOM 3aMEHbI

vV ITP,KP
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nepeMeHHoi. Brruucienue miomaneit u o00beMoB
C TIOMOILBIO OIIPEIETICHHBIX HHTETPAJIOB.

Mnororpannnkn u
TeJa BpallleHUus

MHororpaHHuKH: pu3Ma (HaKJIOHHAs, psMast,
MpaBWIbHAA), TapaJUIeNIeNUIe ], MUpaMuia,
npaBwibHas nupamuja. CpoiicTBa
MHOTOrpaHHUKOB. [locTpoeHune cedeHuit mpu3Mbl
Y 3aJ1a4i, CBSI3aHHBIE C CEUECHUSIMH.
[TapannensHble ceYeHUs MUPAMUIbBL. Y CEUeHHAs
nupamuia. [IpaBuiibHbIe MHOTOTPaHHUKH:
TeTpa’p (UeThIpEeXTPaHHUK), FEKCadAP
(IIecCTUTrpaHHMK) WU Ky0, OKTadIp
(BOCBMUTPAHHHUK ), HKOCA3IP (JIBaAIATUTPAHHUK),
JoJieKadIp (ABeHaauaTurpaHHuk). Liunuuap u
HEKOTOpHIE ero ceueHus. KoHyc u HeKOTopble ero
cedyeHus. Y CcedeHHbIH KOHyC. HekoTopele ceuenus
nuMHIpa u konyca. [lap u chepa. KomObunanmu
MHOTOTpaHHHUKOB ¢ mapoMm. [Tonstue oobema e
OO0BeMbI pr3MbI 1 UIUHAPA. OO0BEeM HAKIIOHHOMN
npu3Mbl. O6beMbl IUpamMubl U KoHyca. O0beM
nrapa u ero yactei. [lnomaap mnoBepxHOCTH.

v ITP,KP

DJIeMeHThbI TeOpHHU
BEPOSATHOCTEN U
MaTeMaTH4YeCKO
CTATHCTHKHU

Knaccudukanus coosrtrii. Kimaccuueckoe
onpezeseHue BeposATHOCTU. CTaTUCTUYECKOE
ompenenaeHue BeposTHOCTH. ['eomerpruueckoe
OIPEEIIEHUE BEPOSTHOCTU. DJIEMEHTHI
koMOuHatopuku. Henocpencrsennoe
BBIUNCJICHUE BEPOATHOCTEN. JleiicTBus Hax
coObITUsIMH. Teopema C105KeHUsI BEPOSATHOCTEN.
YcnoBHas BEpOATHOCTb coObITUsA. Teopema
YMHOKEHMS BepoaTHOCTeH. He3aBucumelie
coObiTus. [loHaTre cnyyaifHoOl BeTMUnHBL. 3aKOH
pacupeneneHus JMCKPETHON Clly4alHOM
BEJIMYMHBI. MaTeMaTHYeCKHUEe ONepaluy Hal
CIy4ailHbIMU BeJIMYMHAMU. YUCIOBBIE
XapaKTEPUCTUKU TUCKPETHBIX CIyYailHBIX
BEJIMUMH (cpeaHee apupmMeTHIecKoe, Moja,
MeaunaHa, pazmax). Pabora ¢ Tabnunamu,
rpadukamu, 1uarpaMMaMu.

v ITP,KP

vV ITP,KP

Ipumeuanue: I1P- npaxmuueckasn paboma,, Y — ycmuulil onpoc, KP — koumponvHas paboma

2.4.4. Coaep:kaHue caMOCTOSITeJIbHON PadoThI

He npenycmotpeno

2.4.5. llepevyenb yueOHO-METOANYECKOr0 00ecneYeHHus JJI CAMOCTOSTeIbHOM PadoThl

oﬁyqammnxca o JTMCHMIIJINHE
He penycmotpeno
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MU

Ocob6eHHOCTh (efiepaIbHBIX TOCYAapPCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB
00pa3oBaHUs— 3TO UX JICITEIHLHOCTHBIN XapaKkTep, KOTOPBIM CTAaBUT TJIABHOM 3a/1adeid
pa3BUTHE JIMYHOCTH 00YUaAIOIIETOCS.

[TocraBiieHHass 3ajadya II03BOJISICT TIPEBPATUTH TPAAUIIMOHHOE OOYy4YeHHE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, YMEHU, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYJEHTAa, a HWMEHHO BHEJIPEHHUE COBPEMEHHBIX O00pa30BaATEIIbHBIX
TEXHOJOTUUA. YXOJ OT TPaJUIIMOHHOIO 3aHATHUS YE€pe3 HCIOJIb30BaHUE B MPOILIECCEe
00y4YeHHUS HOBBIX TEXHOJIOTHH MO3BOJISET YCTPAHUTh OAHOOOpa3re 00pa30BaTeIbHON
cpeabl U MOHOTOHHOCTh Y4E€OHOTO mpoliecca, CO3/acT YCIOBHUS JJisi CMEHBI BUJIOB
NEATEeIIbHOCTH oOyyarommxcs, MO3BOJIUT peanu3oBaTh MIPUHLIUIIBI
3mopoBhecOepexeHusi. PexkoMeHayeTcss OCYIIECTBISATH BBIOOP TEXHOJIOTHH B
3aBUCUMOCTH  OT  MPEIMETHOTO  COACp)KaHWS, UEeNed  3aHATHUS, YPOBHS
MOJATOTOBJIICHHOCTH  OOYy4YaloIMXCs,  BO3MOXHOCTH  YJOBJIECTBOPEHHUS  HX
o0pa3oBaTeIbHBIX 3aPOCOB U UX BO3PACTHOM KaTErOpuHu.

B ycnoBusix peamuzanuu tpeboBanuit @I'OC Hambosee akTyalbHBIMU TIpU
U3YYCHUU MAaTEMATUKU CTAHOBATCS CIEAYIONINE 00pa30BaTEIbHbIC TEXHOJIOTHH:

1) IMYHOCTHO-/IeATeNIbHAS TEXHOJIOTHS,

2) urpoBasi TEXHOJIOTHUSI;

3) pa3BuBaroIIas TEXHOJIOTHSI;

4) 3mopoBbecOeperarorias TeXHOJIOT U,

5) nHOOKOMMYHHUKAITMOHHAS TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIC TEXHOJIOIHMHU IIPH NPOBEICHUM JICKINH

Ne Tema Buael npumeHseMbIx Kou-Bo
00pa3zoBaTebHBIX TEXHOJIOTHI| Yac

1 2 3
1. Tema 1.1. Llenb v 3a4a4m maTemaTmKm JIMYHOCTHO-AeATeIbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS
2. Tema 1.2. Yucna (HaTypanbHbIe, palliOHAIBHEIE, JIM9YHOCTHO-IeATenbHAs 1
e CTBUTEINLHBIC) TEXHOJIOTHSI,
Pa3BUBAIOLLIAS TEXHOJIOTUS

BTN

3. [Tema 1.3. AnreOpandeckre BbIpaKEHUS JInuHOCTHO-AEATENTBHAS
TEXHOJIOTHS;
pa3BHUBarOIIAsl TEXHOJIOTHS
4, |Tema 1.4. YpaBuenus. HepaBencrsa JInynoCTHO-AEATEIbHAS 3
TEXHOJIOTHS;
pa3BHUBarOIIAsl TEXHOJIOTHS
5. [Tema 1.5. ®ynkiuu u rpadguxu JInynoCTHO-EATENBHAS 1
TEXHOJIOTHS;
pa3BHUBAIOIIAsl TEXHOJIOTHS
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Tema 2.1. OCHOBHBIE MTOHSATUS CTEPEOMETPHUH.

JInyHOCTHO-EATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOILAS TEXHOJIOTHUS

7. [Tema 2.2. [lapamienbHOCTh NPSAMBIX U JInuHOCTHO-IEATEIbHAS
[JIOCKOCTEMN B MMPOCTPAHCTBE TEXHOJIOTHS;
Pa3BUBAKOIIAS] TEXHOJIOTUS
8. [Tema 2.3. [lepneHauKyISPHOCTD NPSAMBIX U JInynoCTHO-EATEIBHAS
[JIOCKOCTEMN B IPOCTPAHCTBE TEXHOJIOTHS;
pa3BUBarOIIAsl TEXHOJIOTHS
0. Tema 2.4. KoopiuHaThl, BEKTOPBI U JInyHOCTHO-IEATENbHAS
reoMeTpHUECKUE MPeoOpa3oBaHus B TEXHOJIOTHSI;
[IPOCTPAHCTBE Pa3BUBAKOIAS] TEXHOJIOTUS
10. [Tema3.1. KopeHnb n-ii cTeneHu 1 ero CBOMCTBa JIn4yHOCTHO-EeATEIbHAS
TEXHOJIOTHS;
pa3BHUBarOIIAsl TEXHOJIOTHS
11. [Tema3.2. MppanuoHanbHble ypaBHEHUS U JInuHOCTHO-AesITeNbHAs
HEpaBeHCTBA TEXHOJIOTHS;
pa3BUBAIOILAsL TEXHOJIOTHUS
12. |[Tema3.3. CrenenHas ¢yHKIHS, €€ CBOWCTBA U JlnynocTHO-EsATEIBHAS
rpaduk TEXHOJIOTHS;
pa3BUBarOIIAsl TEXHOJIOTHS
13. [Tema3.4. [TokazarenpHast QyHKIIHS JlnynocTHO-EsATEIBHAS
TEXHOJIOTHS;
pa3BUBarOIIAsl TEXHOJIOTHs
14. |[Tema3.5. Jlorapudmuyeckas GyHKIUSA JIMYHOCTHO-IesITeNbHAS
TEXHOJIOTHS;
pa3BUBAIOILAsL TEXHOJIOTHUS
15. [Tema3.6. [Toka3arenbHble ypaBHEHUS U JlnynocTHO-EsATEIBHAS
HEpPaBEHCTBA TEXHOJIOTHS;
pa3BHBarOIIast TEXHOJIOTHS
16. [Tema3.7. Jlorapudmuueckue ypaBHEHUS U JInyHOCTHO-EATENbHAS
HEpaBeHCTBa TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. [Tema 4.1.Tpuronomerpuieckue GyHKIIMH yTiia JIndyHOCTHO-EATEIbHAS
11 YMCJIOBOT'O apryMeHTa TEXHOJIOTHS;
pa3BHBarOIIast TEXHOJIOTHS
18. [Tema 4.2. CoiicTBa pyHKIIMI1 cuHycCa, HNHpoKOMMYHUKAIIMOHHAS
KOCHHYCA, TAHT€HCA U KOTAHTE€HCA U UX TEXHOJIOTHSI;
rpaduxu 3J10poBbecOeperatoras
TEXHOJIOTHSI
19. [Tema 4.3. [IpeobpazoBanue HNHpoKOMMYHUKAIIMOHHAS
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOTHSI;
3I0pOoBbecOeperaroIas
TEXHOJIOTHSI
20. [Tema 4.4. OOpaTHbIE TPUTOHOMETPUUYECKHE NudoxomMmyHHUKAITMOHHAS
byHKITUU TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHSI
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21.

Temad .5. Tpuronomerpuueckue ypaBHEHUS U
HEpaBEHCTBA

HNHpoKOMMYHUKAIIMOHHAS
TEXHOJIOTHS;
310poBBbecOeperaronas
TEXHOJIOTHUSI

22,

Tema 5.1. [locinenoBareIbHOCTD

HNHpoKOMMYHUKAIITOHHAS
TEXHOJIOTHS;
310poBBEcOeperaronas
TEXHOJIOTHUSI

23.

Tema 5.2. IIpenen pyHKIMM

JIny"HoCTHO-AEeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTHUS

24,

Tema$5.3. [IpousBoaHas

JIn4HOCTHO-IesITeIbHAS
TEXHOJIOTHS,
pa3BUBArONIAsl TEXHOJIOTHS

25.

Tema 5.4. [IpunoxeHus npou3BOAHON K
VICCIIeIOBAaHUIO (DYHKITHI

JIny"HOoCTHO-AEeATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOIIAS TEXHOJIOTHUS

26.

Tema 5.5. HeonpeienneHHbINM HHTETpal

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
pa3BUBAIONIAS] TEXHOJIOTHSI

217,

Tema 5.6. OnpeneneHHblil HHTErpa

JIny"HOCTHO-IesITENbHAS
TEXHOJIOTHS,
pa3BHUBAIOIIAS TEXHOJIOTHUS

28.

Tema 5.7. [IpunoxeHus onpeneseHHoro
MHTErpajia

JIny"HOCTHO-esATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOIIAS TEXHOJIOTHUS

29.

Tema 6.1.MHoOTOrpaHHUKHU

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
pa3BUBAIONIAS] TEXHOJIOTHSI

30.

Tema 6.2.11paBusbHBIE MHOTOIPAaHHUKU

JIny"HOCTHO-AEesATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

31.

Tema 6.3. Tena BpameHus

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTHUS

32.

Tema 6.4. O0beMbI U TUIOIIAAN TTOBEPXHOCTEH
TCOMETPHUYECKUX TEIl

JInu"HOCTHO-EesATEeENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

33.

Tema 7.1.0CHOBHBIE IOHATHUS TEOPUU
BEPOATHOCTEMN

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
pa3BUBAIOILAS TEXHOJIOTHUS

34,

Tema 7.2. OCHOBHBIE TEOPEMBI

JIny"HOCTHO-EesATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

35.

Tema 7.3. JluckpeTHbIE ClIy4allHbIE BEITMYHUHBI

JInaaoCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

36.

Tema 7.4. UucnoBele XapaKTEPUCTUKU
NTMCKPETHBIX CITy4alHbIX BEJINYNH

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHS,
pa3BHUBAIOILAS TEXHOJIOTHUS
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3.2.06pa30BaTeHLHLIe TEXHOJOT'UMA IIPU MIPOBECACHUHA NIPAKTHYCCKUX 3aHATHH

1 YUCJIOBOTI'O apryMCHTa

TCXHOJIOT'HA,
pasBUBarOnias TCXHOJIOTUA

Ne Tema Busl npumeHsieMbIx Kox-Bo
00pa3oBaTebHBIX TEXHOJIOTHI| Yac
1 2 3 4
1. [Tema 1.2. Yucna (HaTypajbHble, pallUOHAJIBHBIE, JInynoCTHO-EATEIBHAS 1
NeICTBUTENBHBIC) TEXHOJIOTHS;
pa3BUBarOIIasl TEXHOJIOTHS
2. [Tema 1.3. AnreOpandeckre BbIPAKCHUS JIn4yHOCTHO-EeATEIbHAS 1
TEXHOJIOTHS;
pa3BUBarOIIAsl TEXHOJIOTHS
3. [Tema 1.4. YpaBuenus. HepaBenctaa JInuHOCTHO-IEATEIbHAS 2
TEXHOJIOTHSI;
pa3BUBAIOILAsL TEXHOJIOTHUS
4, [Tema 2.1. OCHOBHBIE ITOHSTHS CTEPEOMETPUH. JInynOCTHO-AEATEIBHAS 1
TEXHOJIOTHS;
pa3BHUBarOIIAsl TEXHOJIOTHS
5. [Tema 2.2. [lapanienbHOCTb NPSAMBIX U JInynOCTHO-AEATEIBHAS 2
[JIOCKOCTEH B IPOCTPAHCTBE TEXHOJIOTHS;
pa3BHUBarOIIAsl TEXHOJIOTH
6. [Tema 2.3. IleprieHIUKYASAPHOCTD NPSIMBIX U JInuHOCTHO-EATEIbHAS 4
[JIOCKOCTEH B MPOCTPAHCTBE TEXHOJIOTHS;
pa3BUBAIOILAsL TEXHOJIOTHUS
7. |Tema 2.4. KoopauHaTel, BEKTOPHI 1 JIn4yHOCTHO-EATEIbHAS 2
reoMeTpuuYecKre nIpeodpazoBaHus B TEXHOJIOTHS;
[IPOCTPAHCTBE pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tema3.1. Kopenb n-ii cTeneHu U ero CBOMCTBA JIM9YHOCTHO-eATeNbHAs 2
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
9. [Tema3.2. UppauuoHanbHble YpaBHEHUS U JIn4yHOCTHO-EATEIbHAS 2
HEpPaBEHCTBA TEXHOJIOTHS;
pa3BHBarOIIasl TEXHOJIOTHS
10. [Tema3.3. Crenennas ¢pyHKIMS, €€ CBOCTBA U JInyHOCTHO-EATENbHAS 2
rpaduk TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTHUS
11. [Tema3.5. Jlorapudmuueckas GyHKIIHS JlnyHOCTHO-IEsATEIBHAS 2
TEXHOJIOTHS;
pa3BHBarOIIast TEXHOJIOTHS
12. [Tema3.6. [Toka3arenbHble ypaBHEHUS U JlnuHOCTHO-IEsATEIBHAS 4
HEpPaBEHCTBA TEXHOJIOTHS;
pa3BHUBAIOIIAsl TEXHOJIOTHS
13. [Tema3.7. Jlorapudmuueckue ypaBHEHUS U JIndyHOCTHO-EATENbHAS 2
HEpaBeHCTBA TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
14. [Tema 4.1.Tpuronomerpuieckue GyHKIIMH yTiia JIndyHOCTHO-EATEIbHAS 2
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15. [Tema 4.3. [Ipeobpa3oBanue HNHpoKOMMYHUKAIIMOHHAS
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOTHS;
310poBBbecOeperaronas
TEXHOJIOTHSI
16. [Temad .S. Tpuronomerpuieckue ypaBHEHUS U NudoxoMmMyHUKAIIMOHHAS
HEPaBEHCTBA TEXHOJIOTHS;
310poBBEcOeperaronas
TEXHOJIOTHSI
17. [Tema 5.2. IIpenen ¢hyHKIUU JIn4yHOCTHO-EATEIbHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
18. [TemaS.3. [IpousBoanHas JInyHOCTHO-IEATENbHAS
TEXHOJIOTHS;
Pa3BUBAKOIAS] TEXHOJIOTUS
19. [Tema 5.4. [IpunoxxeHus MPOU3BOTHOMN K JIn4yHOCTHO-EATEIbHAS
MCCIIETOBAHHIO (DYHKIIHIA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
20. [Tema 5.5. HeonpeneneHHbli HHTErpa JInu"HOCTHO-AesITeNbHAs
TEXHOJIOTHS;
pa3BUBAIOILAsL TEXHOJIOTHUS
21. [Tema 5.6. OnpeneneHHbIN HHTETPaAT JlnynocTHO-EsATEIBHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
22. |Tema 5.7. IlpunosxeHus ONpeeIeHHOTO JlnynocTHO-EsATEIBHAS
MHTErpajia TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
23. [Tema 6.1.MHOrorpaHHuUK1 JInyHOCTHO-IEATENbHAS
TEXHOJIOTHS;
pa3BUBAIOILAsL TEXHOJIOTHUS
24. |Tema 6.3. Tena BpamieHust JInuHOCTHO-AESITENbHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
25. [Tema 6.4. OO6beMbl U MJIOIIAIN TOBEPXHOCTEH JInynoCcTHO-EesATENbHAS
T€OMETPUUYECKUX TEII TCXHOJIOTHA;
Pa3BUBAOIIAS] TEXHOJIOTHUS
26. [Tema 7.2. OCHOBHBIE TEOPEMBI JlnuyHOCTHO- e TEIBHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
27. (Tema 7.3. JluckpeTHble CIyyallHbIE BEITMYUHbI JIM9YHOCTHO-eATeNbHAs
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
28. [Tema 7.4. UucnoBbie XapaKTEPUCTUKU JIndyHOCTHO-EATEIbHAS

JUCKPCTHBIX CJ'Iy‘-IS.fIHLIX BCINYNH

TCXHOJIOT'HA,
pasBuUBaroniasl TCXHOJIOTUA
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4. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI TNCHUTIJINHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoauMast J1Jis1 OCYIeCTBJIECHUS
00pa3oBaTeJILHOIO MPOLECcCa MO TUCHUIJINHE

Peanuzanus y4eOHOM AMCIUIUIMHBI OCYIIECTBIISICTCS B KAOWHETe MaTeMaTHKH/.
O6opynoBanue yueOHOro KaOUHeTa:

- CIEeUHATM3UPOBaHHAsA MEOEb U CUCTEMBI XpAaHEHHMS (JIOCKa KJIACCHAsA, CTOJI U
CTYJ YYUTENS, CTOJBI U CTYJIbS YICHUYECKUE, TKAMbI I XpaHCHHS YICOHBIX
MOCOOUH, CUCTEMBI XpaHEHUS TaOJHUI] U TUTAKATOR);

- TEXHUYECKHUE CPeJCTBa 00yueHHs (pabodyee MEeCTO YUUTENs: KOMIIBIOTED
YUUTENS, BUACONPOCKTOP, dKpaH, JuiieH3uonHoe [10);

- JIEMOHCTpAIMOHHBIE Y4eOHO-HATIISAHBIC TTOCOOHS (KOMITJIEKTHI CTCHJIOB,
KOMILJIEKTHI TaOJIUII, TOPTPETHI BHIAAIOIINXCS MATEMATHKOB, KOMIUIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMU JIEPKATEISIMU ),

- DJICKTPOHHBIE CpeICcTBa 00yUeHUs (KOMIUIEKT BUICO(HIBMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00eceYeHust

. Onepannonnas cucrema Microsoft Windows 10
. [Taket nmporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOE OOECIIeUeHHE,

HE OIpaHHYCHO, OECCPOUHO)

. Uurepuer Opaysep Google Chrome (OecrutatHoe mporpamMMHoe oOecrieucHHe, He

OTpaHUYEHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcanbHbIi Ha0OpP KOJCKOB (KOJHWPOBIIMKOB-

JNEKOJUPOBIIMKOB) U YTWIHT AJII POCMOTpa U 00pabOTKHU aynuo- U BUJEO(haNIIOB
(becrutaTHOE MPOrpaMMHOE OOCCIICUeHUE, He OTPaHHYEHO, OECCPOUHO)

. WinDjView — mnporpamma mus mpocmotpa ¢aitioB B ¢opmare DIV u DjVu

(cBOOOMIHOE TpOrpaMMHOE OOECIIeYeHNEe, He OTPAHUYCHO, OECCPOYHO)

. Foxit Reader — mnpukiagHOoe TmporpaMMHOE OOeCHeUeHHe I MPOCMOTpa

AJIEKTPOHHBIX ~ JOKYMEHTOB B cra"aapre PDF (OGecrmatHoe mporpamMmHoe
oOecrieueHue, He OrpaHUueHO, OECCPOUHO)
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5. IEPEYEHb OCHOBHOMI n JTOMOJTHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUIsI OCBOEHUS TN CLHUIIINHBI

5.1. OcHoBHas JquTEpaTypa

1. bammakoB M. U. Maremaruka: snektponHas (opma ydeOnuka / M. U. bammakos. -
Mocksa: Akanemus, 2024. - (O6meoOpa3oBaTenbHas nmoarotoska B yupexaenusx CI10). - URL:
https://academia-moscow.ru/inet_order/profile/auth.php - Pexkum  goctyma:  DiexkTpoHHas
oubmoteka «Academia-moscow». - TeKCT: 3JIeKTPOHHBII

2. bammakoB M. 1. MartemaTuka: 3aJaqHuK: dJIeKTpoHHas Gopma ydaeOHoro mocodus / M.
. bammakoB. - MockBa: Akanemus, 2024. - (O6meo0pa3oBaTenbHas MOATOTOBKA B YUPESKICHHUAX
CIIO). - URL: https://academia-moscow.ru/inet_order/profile/auth.php - Pexum ngocryma:
DnekTpoHHas 6udmoTteka «Academia-moscowy. - TeKCT: 3JIeKTPOHHBII

5.2. llepuoauyeckue u3xaHus
1. Marematuka B mikosie. — URL:  https://eivis.ru/browse/publication/92111

5.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX /1JI5l OCBOEHHS TUCIHUTLIUHBI

JuiekTpoHHas1 Ondmorexa Hayunoi 0nduorexkn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DNEeKTPOHHBIN KaTajaor
[ocrynnenus nureparypsl B OMOIMOTEKH (HUIHaIoB
IToctynnenus auccepranuii u aBTopedeparon
CraThu U3 NEPUOAUKYU U HAyUYHBIX COOpHUKOB ¢ 2016 T.
CraTpu U3 NEPUOAUKHN U HAYYHBIX cOOpHUKOB 110 2016 T.
I"azeTs! 1 )xypHAIBI
OnexkTpoHHas Oubnuoreka TpyaoB yueHbix Kyol'Y

y1eKTPOHHO-0ubInoTeYHbIe cucTteMbl (IBC)
1. BBC «YuuBepcuterckas oubnmoreka ornaitn» http://www.biblioclub.ru/
3bC «Jlanw» https://e.lanbook.com
O0pazoBarenbHas atpopma «tOpaiir» https://urait.ru/
3BC «ZNANIUM» https://znanium.ru/
3bC «BOOK.ru» https://www.book.ru
CI1O «Axamemus» https://academia-moscow.ru/elibrary/

ok wmN

IIpodeccnonanbubie 6a3bl JaHHBIX POCCUIiCKHE

1. HamwmonaneHas 3eKTpoHHas Oubmuoreka https://rusneb.ru/
Bassl nanneix komnanuu «MABUCx» https://eivis.ru/
Hayunas snexrponnas 6udianoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/
MUAH. IoiHOTEeKCTOBas KOJUICKIIHS MaTeMaTHUECKUX KypHanoB http://www.mathnet.ru
XKypuan KBanroBas snextponuka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Ycenexu puszndeckux Hayk https://ufn.ru/
[TomHOTEKCTOBAsK KOJUIEKIMA KypHanoB Ha riardgopme PIIHU (DnekrponHsie Bepcuu
Hay4uHbIX )ypHasioB PAH) https://journals.rcsi.science/
[Ipesunentckas 6udaroreka uM. b.H. Enbrna https://www.prlib.ru/
DnexTpoHHas OMOIMOTEUHas cucTeMa coruo-rymanutapaoro 3Hanus «SOCHUM»
https://sochum.ru/

Nooakwn

0

©
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https://eivis.ru/browse/publication/92111
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
https://e.lanbook.com/
https://urait.ru/
https://znanium.ru/
http://www.book.ru/
https://academia-moscow.ru/elibrary/
https://rusneb.ru/
https://eivis.ru/
http://www.elibrary.ru/
http://www.mathnet.ru/
https://quantum-electron.lebedev.ru/arhiv/
https://ufn.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
https://sochum.ru/

NudpopmaniuoHHbIe CIPABOYHbIE CUCTEMbI
1. Koncynerant Ilmtoc - cmpaBouyHas npaBoBasi cucTeéMa (JOCTYH IO JIOKAJIBHOM CETU C
KOMIThIOTEPOB OUOIMOTEKH )

Ba3bl JaHHBIX OTKPHITOr0 A0CTYNA
1. KwubGepJlenunka http://cyberleninka.ru/;
2. AwmepukaHckas mareHTHas 0a3za maHHbIx _Nttps://www.uspto.gov/patents/search/patent-
public-search
3. Jlektopuym TB - Buacosekimu Beaymux JektopoB Poccuu http://www.lektorium.tv/
4. TlpuopuretHbie HayuHble HanpasieHus PYIH. Crnenuansabie koyutekuuu https://priority-
lib.rudn.ru/

ba3bl 1annbix Kyol'yY
1. OrtkpeITasg cpena MOLYJIBHOTO JUHAMUYECKOTo 00yueHust Kyol'y
https://openedu.kubsu.ru/
2. baza yueOHBIX TI1aHOB, y4eOHO-METOJMUECKUX KOMIUIEKCOB, MyOIMKauii 1 KOH(pEepeHIHA
http://infoneeds.kubsu.ru/
DnexkTpoHHbIH apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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6. METOTUYECKUE YKA3AHMS JJISI OBYYAIOLIUXCS IO
OCBOEHMUIO TUCHUIIUHBI

Jlucuuiuiiza npeycMaTpyUBaeT JIEKIIMOHHbBIE U IPAKTUYECKUE 3aHATHSL.

YcmenmHoe u3ydeHne Kypca TpeOyeT MOoceeHus JSKINHd, akTUBHOW paOOTHI Ha
NPAKTUYECKUX 3aHATHAX, BBINOJHEHUE BCEX YYEOHBIX 3aJaHMs IpernoaaBaTes,
O3HAKOMJIEHHE C OCHOBHOM U JONOJHUTEIBHON JINTEPATYPOU.

Bo BpeMms1 JIEKIIMH CTYACHT 0JKEH BECTH KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIMH MPEANonaraeT MpocMOTpP KOHCIEKTa B TOT K€
JeHb mocne 3aHATtud. Ilpu 3ToM HEOOXOAMMO MOMETUTHh MaTepHalbl KOHCIEKTa,
KOTOpBIE BBI3BIBAIOT 3aTPyAHEHUs Uil NoHMMaHusA. [lpu 3ToM oOydaromuiics
JOJDKEH CTapaTbCsid HAWTH OTBETHl HA 3aTPYAHUTENBHBIC BOIPOCHI, HCIOJbB3YS
PEKOMEHYEMYIO IUTEPATypy. Eciiu eMy caMOoCTOSTENFHO HE YAAIOCh pa300paThes B
MaTtepuaie, HeoO0X0IMMO C(POPMYIHPOBATH BOIPOCHI U OOPATUTHCS 3a MOMOUIBIO K
MpenoaaBaTesto Ha KOHCYJIbTAlUU UK OVbKaNIIeH JTeKIHUH.

OOyyaroneMycsi HEOOXOJIUMO PETYJSIPHO OTBOAMUTH BpeMs Ji MOBTOPEHHUS
NPOWJIEHHOTO MaTepuajia, TMpOBEPsisi CBOM 3HAHUS, YMEHHUS UM HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

IlpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYK 4YacTh MPO(ecCHOHAIBHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAs 1€JIb MPOBEACHUS MNPAKTUYECKUX 3aAHITHH —
(GopMUpOBaHUE Yy CTYJEHTOB AHAJIUTUYECKOTO, TBOPUYECKOTO MBIIUICHUS IIyTEM
npUOOpeTEeHUs MPAKTUYECKUX HABBIKOB.

Meronnueckue ykazaHus K IPaKTUYECKUM 3aHITHUAM 110 TUCHUIIIMHE HapsILy C
paboyeil mporpaMMoil U rpaguKoM y4eOHOro Mmporecca OTHOCATCA K METOAMYECKUM
JOKYMEHTaM, OIPEIENSIIOIINM YPOBEHb OPraHU3alliid U KauecTBa 00pa30BaTeIbHOTO
rporecca.

[Ipy moAroToBKE K NMPAKTHYECKHUM 3aHATHUSM HEOOXOIUMO MPOCMOTPETH
KOHCIIEKTBI JIEKIUH U METOJIUYECKHE YKa3aHHs, PEKOMEHIOBAaHHYIO JUTEPATYPY MO
JAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOIPOCHI.

B xone BbINOMHEHUA WHAMBUAYAJIBHOTO 3aaHUSl NPAKTUYECKOTO 3aHITHUS
CTYJEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBINOJHEHUS
KOKJIOTO MyHKTa 3anaHus (rpaduku, TaOIMIBl, pacyeThl, OTBETHl HA BOMPOCHI
MYHKTOB 3aJlaHusl, pelieHrne MPUMEPOB U 3adad U T..). 3a 10 MUH 10 OKOHYAHUS
3aHATUS TpernojaBaTesib MpoBepseT 0O0beM BBHINOJHEHHONM Ha 3aHATUU PadOTHl U
OTMEYaeT pe3yJibTaT B paboueM KypHale.

OcraBmyecss HEBBINOJIHEHHBIMM IIYHKTBI 3aJaHUsl IMPAKTHUYECKOTO 3aHATHS
CTYAEHT 00s13aH J10/1eJ1aTh CAMOCTOSTEIBHO.

Ilocne mpoBepkH oOT4YETa IMPENOAABATENb MOYKET IMPOBOAMUTH YCTHBIA WIIU
NUCBMEHHBIA ONPOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETUUYECKUX U NMPAKTUYECKUX 3HAHUH MO TeMe 3aHATUS (CTYyAEHTbHI TOJKHBI 3HATh
CMBICII MOJYYEHHBIX UMHU PE3YyIbTaTOB M OTBETHl HAa KOHTPOJIbHBbIE BOMpOCHI). [lo
pe3yibTaTaM IMPOBEPKM OTYETa M OIMPOCA BBICTABISIETCS OLEHKA 332 MPAKTUYECKOE
3aHSTHE.
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7. OHEHOYHBIE CPEJACTBA VI KOHTPOJIA YCIIEBAEMOCTH

7.1. lacnopT (poHIa OLIEHOYHBIX CPEICTB

OueHouHble  CpelIcTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSL M OLEHKH
00pa30BaTENbHBIX JTOCTIKEHUN OOYYarOMIMXCs, OCBOMBIIMX MPOTpamMMmy y4eOHOM
JVCIUTUIAHBI.

@OoHA OLEHOYHBIX CPEICTB BKJIKOYACT KOHTPOJIBHBIE MAaTepUabl I
NPOBEJCHUS  TeKyILlero KOHTpPoJsi B  ¢opMe TPOBEpPOUYHbIE  pabOTHI,
CaMOCTOSITENIbHBIE PAa0OTBl M KOHTPOJIbHBIE paboOThl W NPOMEKYTOYHOM
arrecranuu B opme 3auera 1 dK3aMeHa.

Hean n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

@oHABl OIEHOYHBIX CPEICTB CO3MAIOTCA ISl aTTECTallMd O0Yy4arouuxcs C
LEIbI0 OLIEHKM UX [EPCOHAIbHBIX JOCTUKEHUM TO3TAlHBIM TpeOOBaHUAM
cootBercTBytomen [ITICC3 u npeacrasisieT coO00il COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepHaoB, MO3BOJSIOIIMX OLEHUTh YMEHUS, 3HAHUSA, MPAKTUYECKUH ONBIT U
OCBOCHHBIE KOMITETECHIIUU.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAaHOBUTH COOTBETCTBUE YPOBHS
NOJrOTOBKM CTYJE€HTAa Ha KaXIOM OJrane oOydeHuss TpeOoBaHUSIM paboueit
IporpaMMbl  y4yeOHOW JHUCUUIUIMHBI, padouell mporpammbl MPOPECCHOHATBHOIO
MOAYJIs, IpOrpaMMam MPaKTHK, IPOrpaMME IOCYIapCTBEHHON UTOTOBOM aTTECTALMH.
3anagamu (pOHIOB OLICHOYHBIX CPEACTB SABIISIOTCS:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUs]  CTyAEHTaMU
HEO0OXOUMBIX 3HaHHUU u YMEHUH, OIIPEEICHHBIX (benepabHBIMU
rocyJlapCcTBEHHbIMU oOpazoBaTebHbIMU cTaHaapTamMu CIIO mo cooTBeTcTBYIOIICH
CHEUATbHOCTH;

—KOHTpOJIb W yIpaBlieHHe AocTkeHueM wneneit peanmnzauun [TIICC3 CIIO,
OTpEJICNICHHBIX B BHUJE Habopa oO0mmMX ©u TPO(PEeCCHOHATBHBIX KOMIETEHIUN
BBIITYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
po(ecCUOHANBHOM €SI TEIbBHOCTH BBIITYCKHUKA.

7.2. Kputepum olleHKH 3HAHUI

KoHTponb U oIleHKa pe3ylbTaTOB OCBOEHHUSI OO0Ie00pa30BaTEIbHON JTUCIUTIITUHBI
pPACKpBIBAIOTCS ~ 4Yepe3  TUCHUIUIMHAPHBIE  pe3yJbTaThl, HalpaBlIeHHbIE  Ha
dbopMupoBaHue 00MMX U MPO(HECCHOHATBLHBIX KOMIIETCHIIUNA TI0 pa3iesiaM W TeMam
cofiepaHus yaeOHOTO MaTepuara.

Oomas/npodeccuonanbHast Pazgen/Tema THI OLEHOYHBIX MEPONPUSTHSA
KOMIIeTeHI Ul

OK 01. Beibupats criocoOb! pemeHus P 1, Tema 1.1, 1.2, 1.3 TT-0/c!, 1.4. | Tectuposanue
3a1a4 npodeccHoHaIbHOM aearenpbHocTH | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, | YcTHBII onpoc
NIPUMEHUTEIBHO K Pa3IMUHbIM 2.6 IT-o/c, 2.7 MaremaTUueCKUN JUKTAaHT

! MpodeccrnoHanbHoe-0preHTMPOBaHHOE CoAepKaHne
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KOHTCKCTaM

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9, 4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-o/c,
5.4,55,5.6

P 6, Temr 6.1, 6.2,6.3,6.4,6.5,
6.6, 6.7 IT-o/c, 6.8

WHnuBugyansHas caMOCTOSTEIbHAS
pabota

IIpencraBnenue pe3ynbTaToB
MIPAKTHIECKHUX paboT

3ammTa TBOPUECKUX padboT

3amyTa HHIUBHIYaIbHBIX
IIPOEKTOB

KonrponbHas padorta

BerinonHenue 3a1aHuii Ha 9K3aMeHe

OK 02. Vcnonp30BaTh COBPEMEHHEIE
CpeIcTBa MOUCKA, aHAIU3a U
HHTEpIIpeTaly HHPOpMAaLHH, 1
UH(OPMAIMOHHBIC TEXHOJIOTUH IS
BBINIOJIHEHHSA 3aa4 MPodecCHOHANBHOM
JEATELHOCTH

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temsnr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o0/c, 6.8

P 7, Temwr 7.1, 7.2 T1-0/c, 7.3, 7.4

TecTupoBaHue

VYceTHbIH onpoc

MaremaTuueckuii TUKTaHT
WHnuBuayansHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3ynbTaToB
MIPaKTHYECKHUX PadbOT

3amuTa TBOPUECKUX paboT

BaHII/ITa MHAWBUAYaJIbHBIX
HPOEKTOB

Konrponshas padota

BrimonHeHue 3a1aHuii Ha 3K3aMeHe

OK 03. [TnanupoBath U peaau30BbIBATH
cOOCTBEHHOE MPO(EeCCHOHANBFHOE U
JIMYHOCTHOE pa3BHUTHE,
MPeANPUHUMATEIbCKYIO e TeIbHOCTD B
npodeccroHabHOM cdepe,
UCIIONIb30BaTh 3HAHMUS 10 (PUHAHCOBOU
IPaMOTHOCTH B Pa3JINUHbBIX )KU3HEHHBIX
CUTYyaIUsIX

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4.
P 2, Temu 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 II-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temur 4.1, 42,43, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8

P7, Temn 7.1, 7.2 I1-0/c, 7.3,

7.4

TecTupoBaHue

VYeTHbl onpoc

MaremaTuueckuii JUKTaHT
WuauBuyanbsHas caMoOCTOsITeIbHAS
pabota

IIpencraBnenue pe3ynbTaToOB
NpaKTHYECKUX padoT

3amuTa TBOpPYECKUX padoT

3amuTa MHANBUAYAIbHBIX
MIPOEKTOB

KonrponsHas padora

BrimonHenue 3a1aHuii Ha 3K3aMeHe

OK 04. D¢ pextuBHO
B3aMMO/IEHICTBOBATh U paboOTaTh B
KOJIJIEKTHBE U KOMaH e

P1,Temal.1,1.2, 1.3 11-0/c, 1.4.
P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 II-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temu 4.1, 42,43, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 5, Temn 5.1, 5.2, 5.3 TI-o/c,
5.4,55,5.6

TectupoBanue

VYeTHbll onpoc

MaremMaTtudeckuii JUKTaHT
WNHnuBuayagpHas caMOCTOATEIbHAS
pabota

[IpencraBnenue pe3ynbpTaToB
MIPAKTHIECKUX padboT

3amuTa TBOPYECKUX padoT

3amura HHAUBUYaJIbHBIX
MIPOEKTOB

KonrponbHas padbota

Brimonnenue 3amanuii Ha SK3aMeHe

OK 05. OcymecTBIATh YCTHYIO U
MMMChbMEHHYI0 KOMMYHHUKAIIAIO Ha
rocy1apcTBEHHOM si3blke Poccuiickoii
denepanuu ¢ yueToM 0coOeHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOI'O KOHTEKCTA

P1,Temal.1,1.2,1.311-0/c, 1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temnr 6.1,6.2,6.3,6.4,6.5,
6.6, 6.7 IT-o/c, 6.8

P7,Temn 7.1, 7.2 I1-0/c, 7.3, 7.4

TecTupoBaHue

VYeTHbIl onpoc

MatemaTuuecKuidl AUKTaAHT
WnnuBuyansHas caMoCTOsTEIbHAS
pabora

IIpencraBnenue pe3ynbTaToB
MIPAaKTHYECKHUX PadbOT

3amuTa TBOPUECKUX paboT

3amuTa HHANBUAYATBHBIX
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TIPOEKTOB
KoHuTponbHas padboTa
BrimosiHeHUE 3a1aHuil HA SK3aMEHE

OK 06. ITposBIATE Tpa’kIaHCKO- P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4. TectupoBanue

MaTPUOTHUYECKYIO MO3ULINIO, P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | YcTHBIN onpoc

JIEMOHCTPHUPOBATh OCO3HAHHOE 4.6,4.711-0/c, 4.8,4.9,4.10 MatemaTuuecKuii AUKTAHT

IOBEACHNUE HA OCHOBE TPAIULIMOHHBIX P 5, Temsr 5.1, 5.2, 5.3 T1-o/c, MunuBuayanpHas caMOCTOSATEIbHAS

o01eyeIoBe4ecKux [eHHOCTEH, B TOM 54,55,56 pabora

YHUCJIE C Y4ETOM TapMOHHU3AIUI IIpencraBnenue pe3ynbpTaToB

MEKHAITMOHAIBHBIX W MEKPETUTHO3HBIX MIPAKTHIECKUX paboT

OTHOIICHHUH, IPUMEHSTh CTAaHAAPTHI 3ammTa TBOPUECKUX padboT

AHTUKOPPYIIIHOHHOTO TTIOBEACHHUS 3ammTa HHAUBUTY alTbHBIX
TIPOEKTOB

KontponsHas padora
BrinonHenue 3a1aHuii Ha 9K3aMeHe

OK 07. CopelicTBOBaTh COXpaHEHUIO P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, | TectupoBaHue
OKpY’Kalollel cpeasl, 2.6 II-o/c, 2.7 YcTHBIM onpoc
pecypcocOepexeHUI0, MPUMEHSTh P 4, Temwr 4.1, 4.2, 4.3, 4.4, 4.5, | MareMaTuueCcKuii TUKTAHT
3HaHMA 00 M3MEHEHHMH KJIMMaTa, 4.6,4.71I-0/c,4.8,4.9,4.10 WupuBuayanpHas caMOCTOSITEIbHAS
TIPUHITUITEI OEPEXITNBOTO IPOU3BOJICTBRA, P 5, Temnr 5.1, 5.2, 5.3 IT-o/c, pabota
3¢ (PeKTHBHO 1EHCTBOBATH B 54,55,5.6 [IpencraBnenne pe3ynbTaToB
Ype3BBIYANHHBIX CUTYAIHIAX P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, MIPAKTHIECKUX paboT

6.6, 6.7 I1-o/c, 6.8 3ammTa TBOPUECKUX padoT

3a11114Ta I/IHI[I/IBI/IJIyaJ'H)HLIX
MIPOEKTOB

KonrponbHas padorta

Brimonnenue 3amanuii Ha SK3aMeHe

OueHka NUCbMEHHBIX KOHTPOJBHBIX PA00T 00yYalOIMUXCsl 0 MAaTEMATHKE:

OTBeT OLICHUBAETCS] OMMEMKOU «3», ECIN:

— paboTa BHITIOJHEHA MTOJTHOCTHIO;

— B JIOTMYECKUX PACCYKJCHHUSAX U OOOCHOBAHUM PEIICHUS HET MPOOENIOB U
OIINOOK;

— B pELICHUM HET MaTEeMaTUYECKUX OMIMOOK (BO3MOXXHA OJHA HETOYHOCTb,
OIHCKA, KOTOpasi HE SIBJISICTCS CJICICTBUEM HE3HAHUS WIM HETIOHUMaHUs y4eOHOTO
MaTepuana).

Ommemka «4» CTaBUTCA B CIEAYIOIIMNX CIIy4asiX:

— paboTa BBIMOJHEHA TMOJTHOCTbIO, HO OOOCHOBAHUS IIIarOB PEIICHUS
HEJIOCTATOYHBI (€CIM  YMEHUE OOOCHOBBIBATH PACCYXKIEHUS HE  SBISUIOCH
CHEIUATbHBIM 0OBEKTOM MPOBEPKH );

— JIONYyHIIEHBbI OJIHA OUIMOKAa WJIM €CTh JBa — TPU HEAOUETa B BBIKJIAJKAX,
pUCYHKaX, dYepTekax win Tpadukax (ecnm dSTH BUAbI PabOT HE SBISUIUCH
CreuaibHbIM 0OBEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIN:

— JomyieHo OoJiee OMHOM OMMOKM Wi Oojee JBYX — TpPeX HEI0YETOB B
BBIKJIQJIKaX, YepTekKax Wik rpadukax, HO oOydaromuiics o0anaer o0s13aTeIbHBIMU
YMEHUSIMU I10 ITPOBEPSIEMOU TEME.

Ommemka «2» CTaBUTCS, €CJIN:
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— JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKHU, MOKA3aBIUE, YTO OOYYAIOIIMICS HE
oOnasaeT 00s3aTeNbHBIMU YMEHUSIMU 110 JAHHOM TeMe B MOJHOM Mepe.

OuneHkKa yCTHBIX OTBETOB 00y4AIOIIUXCH 10 MaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEMKOU «5», €CITN CTYJEHT:

— TIOJIHO PacKpbLI COJIEp)KaHHME MaTepuaiga B 00beMe, MPeayCMOTPECHHOM
IIPOTPaMMON;

— UBJ0KHWJI  MaTepuall  T'PaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJIb3Ys
MaTeMaTHYECKYI0 TEPMUHOJOTUI0O U CHUMBOJHUKY, B OIPEACICHHOM JOTHYECKOM
ITOCJIEIOBATCIBHOCTH;

— TPaBUJIBHO BBINOJHWI PHUCYHKH, YEPTEXKH, T'paduKH, COIMYTCTBYIOIIHE
OTBETY;

— TOKa3zaJl yMEHHE WJUTIOCTPUPOBATh TEOPHI0 KOHKPETHBIMHU TMpHUMEpaMHU,
MIPUMEHSITH €€ B HOBOW CUTYaIIMH NIPU BBITIOJIHEHUHU MTPAKTUUECKOTO 3a/1aHus;

— TPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUYCHHBIX COMYTCTBYIOIIUX
TeM, C(POPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIIOIB3YEMBIX IIPH OTBETEC YMEHHH M
HaBBIKOB;

— OTBEYaJI CaMOCTOSTEIIbHO, 0€3 HAaBOAIIUX BOIIPOCOB MPEIIO1aBaTeIIs;

— BO3MOXHBI OJHA — JIBE€ HETOYHOCTU NPHU OCBEIICHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPhIC YUYCHHMK JIETKO HUCHpPaBUJI MOCJE 3aMEUaHUs
YUUTEIA.

OTBET OLICHUBACTCS omMmemKou «4», eciau YIOBIECTBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIICHKY «5», HO IIPH 3TOM MMEET OJIMH U3 HEJIOCTATKOB:

— B W3JI0KCHUHU JIONMYIIEHb HEOOJbIIME MpOOeNbl, HE HCKa3HUBIIEE
MaTEMaTHUYECKOE COJIEpKaHUE OTBETA;

— JIONYUIEHBI OJIMH — JBa HEJ0YETa MPU OCBEIICHUH OCHOBHOTO COJIECPKaHUS
OTBETA, UCIIPABIICHHBIC MOCTIE 3aMeYaHus MPEToIaBaTes;

— JIONyIIEHbI OIMOKa WM 0OoJiee JBYX HEJIOYETOB IMPU OCBEIICHUU
BTOPOCTENEHHBIX BOMNPOCOB WJIM B BBIKJIAJKaX, JEFKO HCIPABICHHBIE TOCIE
3aMeUYaHus MpenoaBaTeis.

Ommemka «3» CTaBUTCSA B CIEAYIOIINAX CIIy4asx:

— HENOJIHO PACKpHITO COJep)KaHHuEe MaTepuaja (ColepKaHue H3JI0KEHO
dbparMeHTapHO, HE BCerjJa IMOCIe0BaTeNIbHO), HO TMOKa3aHO oO0Ilee MOHUMaHue
BOIpOCA M  MPOJAEMOHCTPUPOBAHBI YMEHHMS, JIOCTaTOYHBIE [IJII  YCBOCHUSA
nporpaMMHOro Marepuana (ompeaencHsl «TpeboBaHHSMH K MaTeMaTHYECKOM
MOATOTOBKE 00YyYaIOIMMUXCs» B HACTOSIIEH ITporpaMMe 1Mo MaTeMaTHKeE);

— WMEIUCHh 3aTPyJHEHUS WIA JOMYIIEHbl OIMUOKH B ONpENeTICHUU
MaTeMaTUYECKOW TEPMHUHOJIOTHUH, YEepPTEkKaX, BBIKIAJKaX, HUCIPABICHHBIC TIOCIE
HECKOJIbKUX HABOJIAIIUX BOIPOCOB MPENOaaBaTeIs;

— CTYJIGHT HE€ CHpaBWJICA C MPUMEHEHHUEM TEOPUU B HOBOW CUTYyallMM MpU
BBITIOJTHEHUU TPAKTUYECKOTO 3aJaHusl, HO BBINOJHUI 3aJaHusl 00s3aTeIbHOTO
YPOBHSI CJI0)KHOCTH MO IAHHOU TEME;
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— TpH  JOCTaTOYHOM 3HAHMM TEOPETHUECKOr0 MaTepuana BbISBJICHA
HeJocTaToYHas CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOIIUX CIydasix:

— HE PacKphITO OCHOBHOE COJIep)KaHNe yueOHOro MaTepuraa;

— O00OHapyXEHO HE3HAHHWE YYCHHKOM OOJIbIeH min Hanbosee Ba)KHON 4acTh
y4eOHOI0 MaTepHuaa;

— JIONYIICHBI OIMMOKA B OMNPENCJICHWH TOHATHH, TPHU HCIIOJIb30BAHUU
MaTeMaTHYeCKONM TEpPMUHOJIOTUH, B PHUCYHKaX, 4YepTekax WIM rpadukax, B
BBIKJIQJIKaX, KOTOpPbIE HE HCIPABJICHBI IOCIE HECKOJBKHX HABOJSIIMX BOIPOCOB
IpernoaaBaTers.

O0mas knaccupuxkanus omMudoK:

[Ipu oneHke 3HaHUN, YMEHUN U HABBIKOB OOYYAIOIIUXCS CIEAYET YUUTHIBATDH
BCE OMIMOKM (TpyOble U HETPYOBIC) U HEAOUYETHI.

1. 'pyObIMH CUUTAIOTCH OIINOKM:

— HE3HAHUE OIPEACIICHUS] OCHOBHBIX MOHATHH, 3aKOHOB, IIPABUJI, OCHOBHBIX
MOJIOKEHUM Teopuu, He3HaHWe (HOpPMYJ, OOIICHPUHATHIX CHUMBOJIOB 00O3HAYCHUI
BEJINYVH, €IMHUL] KX U3MEPEHUS,

— HE3HAaHWE HAUMEHOBAHUU €IUHUL U3MEPEHUS;

— HEYMEHHE BBIJICJINTH B OTBETE IVIABHOCE;

— HEYMEHHUE NPUMEHSTh 3HAHUS, aJITOPUTMBI JUIs1 PEIICHUS 3a/1a4;

— HEyMEHUE JIeJaTh BBIBOJIBI M1 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH TpaduKu;

— HEyMEHHUE M0JIb30BAThCS MEPBOMCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHUKAMU;

— TOTEps KOPHSI WJIK COXPAHEHNE TOCTOPOHHETO KOPHS;

— otOpackiBaHue 0e3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OILITUOKU;

— BBIYUCJIMUTENbHbBIE OIUOKH, €CJIM OHU HE SIBJIIIOTCS ONHUCKOM;

— JIOTUYECKHE OIIMOKHU.

2. K HerpyObIM ouM0OKaMm cJjieyeT OTHeCTH:

— HETOYHOCTHh (POPMYJHMPOBOK, ONpPEASICHUN, TMOHATHN, TCOPUM, BhI3BAHHAS
HEIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMNPEIEISEMOrO MOHATUS WM 3aMEHOU
OJIHOTO - JIBYX M3 3TUX MPU3HAKOB BTOPOCTENIEHHBIMU;

— HETOYHOCTh rpaduka,

— HEpaluMOHANbHBIA  METOJ  pelIeHUs  3aJauyd WIM  HEJAOCTATOYHO
MpPOJAYMaHHBIM TIJIaH OTBETa (HApyIICHHE JIOTUKH, MOAMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMU);

— HepaluuOHaJIbHbIE METOABI PA0OTHI CO CIIPABOYHOM U JIPYTOil INTEPaTypOil;

— HEYMEHHUE peliaTh 3aJa4u, BBITIOJHATH 3aJaHus B 00IIIEM BUJIE.

3. Hegouetammu sIBJISIIOTCSH:
— HepaluoHaJIbHBIC TPUEMBI BRIYMCIICHUHN U PeoOpa3oBaHMi;
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— HeOpexHOe BBINOJIHEHHE 3aliCcel, YepTeke, cxeM, rpaduKoB.

7.3. OneHoOYHbIE CPeACTBA JAJIA POBEACHUA TeKYLIed aTTecCTaAllU

Tekyiuit KOHTPOJIb MOXKET IMTPOBOJAUTHLCS B popMme:
(bpOHTANTBHBIN OMPOC
VH/IMBUTYaJIbHBIN YCTHBIN OITPOC
MMICbMEHHBIA KOHTPOJIb
TECTUPOBAHUE T10 TEOPETUUECKOMY MaTepraiy

npakTHieckas (J1aboparopHas) padota

3amuTa pedepara
3aIlliTa BBHITIOJIHEHHOTO 3a/IaHMUSI,
pa3paboTka mpobsieMbl Kypca (TOKIa).

OHGHI/IBaHI/IG IIpn TGKYIHeﬁ aTTCCTallu1

®opma JInunkie ITpumepsr
Bnanenus

aTrectauy | 3HaHUA YMmenus (HaBbIKH) KayecTBa OLICHOYHBIX
u CTy/IEHTa CpEeACTB
VYcrTHbIH CaMOCTOSITENIbH | YMETh OIIepPUPOBATh BJIAJICTh Onenka Bonpocst
omnpoc 1o | o MOHATHUSIMHU: CTENEHb | MEeToJaMu CIIOCOOHOCTH TPUIIATatoTCs
TeMam ¢dbopmynupoBar | yucia, jgorapudM | J0Ka3aTesbCT | ONEPATUBHO U

b U | 4MCTa; yYMEHHE B, KayeCTBEHHO

aKTyaJM3UpOBa | BBINOJIHATH BBIYUCICHUE | aJrOPUTMAMU | OTBEYATh Ha

Tb 1IpobieMy, | 3HaUCHHH u peLeHus HIOCTaBJICHHbIE

paccMaTpuBaTh | MpeoOpazOBaHUS 3ajauy; BOIPOCHI
Pegepar ee BBIpa)KEHUI co yMEHHUe Onenka Tembr
(toxutam) BCECTOPOHHE; | CTENEHSIMHU u | GopMyIHpoOBa | CIIOCOOHOCTH K pedeparon

- norapupmamu, Th aHAITN3Y (noknanoB)

YCTaHABIIMBATh | IPEOOpa3OBaHUS OIPENIENEHNS, | JTUTEPATYPHBIX IPHIIAraloTCs

CYIIECTBEHHBIN | ApOOHO-pallMOHATIBHBIX aKCUOMBI M1 | ICTOYHHKOB

NpU3HAaK  HIIH BmpameHHﬁ TEOPEMHI, OneHka KOHTpom,H
KoHTposib | OCHOBaHUS Ul | YMETh OIIEpUPOBATh | TNPUMEHATH | CIOCOOHOCTH ble PabOTHI
Hasi pabora | CPaBHEHHS, NOHATHAMMU: ux, OTIEPAaTUBHO U IIPUIIAraroTCs

KJaccu(uKkany | panMoHalbHas IIPOBOAMUTH | KAYECTBEHHO

u 0000mIeHus; | QPyHKIUSA, JOKa3aTEeNbHbI | peIarh

- OIpENENATH | MOKa3aTelbHas € MIOCTABJICHHBIE

e (GyHKUMSA,  CTENEHHAs | PaCCYXKICHUS | Ha MPAKTHYECKHUX

NesITeNbHOCTH, | QyHKIMS, B X0/ paborax 3ajaun

3aJ1aBaTh Jorapugmuyueckas pelieHus u

napameTpel U | QyHKIMS, 3ajad; apryMEHTHPOBAT

KpUTEPUU  UX | TPUTOHOMETPUYECKUE BJIQ/IETh b PE3YIILTATHI

JOCTUKECHMUS; ¢byHKIMY, oOpaTHbIE | HaBBIKAMHU

- BBISIBJIATH | QYHKIIUH; yMEHHE yueOHO-

3aKOHOMEPHOCT | CTPOUTH rpaduKu | uccienoBaren

51 U | U3YYEHHBIX  (QYyHKUUH, BCKOU H

NPOTUBOPEYHS] | UCHOJB30BaTh TIpaUKU | TMPOEKTHOM

B pu U3YYEHUHU | eATEIbHOCTH

paccMaTtpuBae | IpOLECCOB U | , HaBbIKaMU
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MBIX SIBIICHUSIX;
- BHOCHUTH
KOPPEKTHUBHI B
NEeSITeNIbHOCTb,
OLICHUBATh
COOTBETCTBHUE
pe3yIbTaTOB
LeJIsIM,
OLICHUBATh
pUCKHU
MOCIEACTBUI
NeSITeNIbHOCTH;
- pa3BUBaTh
KpeaTHUBHOE
MBIIJICHUE TTPU
pelieHun
KU3HEHHBIX
pooem
KonTponb
3HAHUU o
oTpeeNeHHbIM
npobiemMam
KonTponb
3HAHUS
TEOPETUUECKUX
OCHOB
MaTeMaTUKU

3aBUCUMOCTEN, npu
peleHuy  3ajad U3
IPYrux YUEOHBIX
IpEeIMETOB U 3a1ad M3
peabHOM JKU3HU;
BbIpaXXaTb (opMysiaMu
3aBHUCUMOCTH  MEXIY
BEIMYMHAMU

yYMETh OIIEPUPOBATH
MOHATUSAMMU:
panroHaIbHbIE,
uppalyoHalbHbIE,
MOKa3aTesbHbIE,
CTEIIEHHBbIE,
JorapupMHUECKue,
TPUTOHOMETPUUYECKHE
ypaBHEHHS "
HEPaBEHCTBA, 179
CHCTEMBI

YMETh OIIEPUPOBATH
MOHATUSAMU: CITy4alHBIN
ONBIT W  CIy4ailHOE
COOBITHE, BEPOSATHOCTD
CIIy9aifHOTO  COOBITHS;
yMETh BBIYUCIIATh
BEPOSITHOCTD C
HCIOJIb30BaHUEM
rpau4YecKux METOJ0B;
OPUMEHATh  (OPMYIIbI
CIIOKEHHUSI "
YMHOXKEHUS
BEPOATHOCTEH,
KOMOMHATOpHbIE (aKThI
u (hopMyIibL pu
peleHnH 3aj1a4;
OILIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHIA;
3HAKOMCTBO co
CIIy4YalHbIMU
BEIMYMHAMHU;  YMEHHUE
NPUBOAUTE  NPUMEPHI
MPOSIBJICHUS 3aKOHa
OoNpIIMX ~ YHMCel B
MIPUPOTHBIX "
0O0I11eCTBEHHBIX
SIBTICHUSIX

yMETh OIEepPUPOBATH
MOHATUSIMU:  CpeIHee
apupMeTHIecKoe,

MeauaHa, HanOoJIpIIee U
HaMMEHBIIIEe 3HAYCHUS,
pa3Max, JUCTIEPCHS,

pasperieHus
npobem
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CTaHJapTHOE
OTKJIOHEHHE YHCIOBOTO

Habopa; yMEHHue
W3BIICKATh,
WHTEPIPETUPOBATH
nHpopmaruto,
MIPEJICTABICHHYIO B
TaOJIMIIAX, Ha

auarpammax, rpagukax,
OTpaXKaIOIIYI0 CBOMCTBA
peanbHBIX MPOIECCOB U
SIBJICHUH; TPEICTABIATH
uH(pOpMAIIHIO C
noMoupl0  Tabmu  u
JMarpaMM; HCCIE0BaTh
CTaTHCTHYECKHE
JaHHBIE, B TOM YHCJE C
MPUMEHEHHEM
rpaguYeckux METOIOB
Y DJIEKTPOHHBIX CPEICTB
yMEThb pemath
TEKCTOBBIC 3aauu
pa3HbIX THUNOB (B TOM
qucie Ha TPOLEHTHI,
IOMM W 4YacTH, Ha
JIBIKEHUE, pabory,
CTOMMOCTh TOBapoB H
yCIyT, HaJOTH, 3aJadu
u3 o0nacTu ynpaBieHUsS
JTMYHBIMHA ¥ CEMEHHBIMU
¢uHaHCAMM);
COCTABIISATh BBIPAXKCHUS,
ypaBHEHWUSI,
HEpaBeHCTBA W WX
CHCTEMBl MO YCIIOBHIO
3aJaud,  HCCIEI0BaTh
MOJTyYEHHOE pEIIeHue U
OLICHUBATh
MPaBAONOI00HOCTh
pe3yabTaToB

YMETh OTIepUPOBATH
MOHATHAMU:  (PYHKIIHS,
HeTpepbIBHAs (DyHKIIHS,
MIPOU3BO/IHAS,
nepBooOpasHas,
ONpeAeICHHbBIN
WHTETpal; yMETh
HAXOJUTh TPOM3BOJIHBIC
3IIEMEHTAaPHBIX
GyHKIUE, — UCTONb3YS
CIpaBOYHbBIE
MaTepHAaIIBL;
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HCCIIeIOBATh B
NPOCTEUIINX  CIIy4asx
byHKIIIN Ha
MOHOTOHHOCTb,
HaxXxOJIUTh HAMOONbINNE
u HaMMECHBIIIHE
3HAuEHUs G yHKIHH;
CTPOUTH rpaduKu
MHOTOYJICHOB c
WCTIOJIb30BaHUEM
anmapara
MaTeMaTHIECKOTO
aHamn3a; PUMECHSTh
MIPOU3BOIHYIO npu
pemieHuH  3aja4  Ha
JIBIDKEHUE, pemarb
MIPAKTUKO-
OpPHUEHTUPOBAHHBIC
3aJaud Ha HaWOOJIbIINE
" HAUMCHBIIINE
3HaYCHUS, Ha
HaXO0XJICHUE MyTH,
CKOpPOCTH M YCKOPEHUs

IIpuMepHBIe BONPOCHI AJIs1 YCTHOIO ONpoca:

1./laiiTe onpeaeaeHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeieiecHUE MHUMOMW €IMHUIIBI

3.Ha3oBuTe HaTypalbHbIC YUCTA.

4 .Ha3oBuTe panmoHaIbHbIE YUCIa

5.Ha3oBuTe cTeneHr MHUMOM €IMHHUIIEI

6.Kakne KOMIUIEKCHBIC YKClia HA3bIBAKOTCA PABHBIMU

7.Kakne KOMIUIEKCHBIE YK CJIa Ha3bIBAKOTCS COMPSKEHHBIMMU.

8.Kakne KOMIUIEKCHBIC YHCIIa HA3BIBAKOTCS MPOTUBOIOJI0KHBIMU

9.Kak n3o0paxaroTcsi KOMIJIEKCHBIE YHCIIa TEOMETPUUYECKU

10.Jaitte onpeneneHre MOLYJIsl KOMIIJIEKCHOTO YKCIIA.

11.Kak HailTu apryMeHTBI KOMIUIEKCHOTO YHCIIa

12.Ilepeuncnure HOpMbI 3aMUCH KOMIUIEKCHBIX YHCEIT

13Kak BBINOJIHATH ACHUCTBHS HaJ KOMITJIEKCHBIMHU YHCIIAMHU B aJreOpandecKoin

dbopme.

14.Ha30BuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yuciy Z = 2 - 31 ¥ IEpeMHOKHUB

WX JalTe OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULIATEIbHBIM

JTMCKPUMHUHAHTOM.

16./laiiTe onpeaeneHne KOMIUIEKCHOTO YUCIA.

17.3anucath CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MOKA3aTEIIEM.

18.YUto Ha3bIBaeTcs JiorapuMoM ¢ MPOU3BOJILHBIM OCHOBAaHUEM?

19.3anucath OCHOBHOE JIOTapuU(MHUUECKOE TOXKIECTBO.

20.ITocTpouTs rpaduk nokazaTesbHON (YHKIMHU C OCHOBaHUEM OoJblIe 1.
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21.Yto Ha3biBaeTcs jorapupMupoBaHueM?

22.YTo Ha3bIBAIOT HATYPAJIbHBIM JIOTapupmMom?

23.3anmcaTh GhopMyITy Iepexojia OT OAHOTO OCHOBAHUS K IPyromy?

24 Hazosute Gpopmynnsl Kpamepa.

25.I1lepeunicnuTe METOABI PELICHUS] CUCTEM JIMHEWHBIX YPABHEHUH C IByMs
HEU3BECTHBIMH.

26.Ilepeuriciiire METOABI PELICHUS CUCTEM JIMHEHHBIX YPAaBHEHUH C TpeMs
HEU3BECTHBIMMU.

27.HazoBuTE CBOMCTBA ONPEACIUTEIIS.

28.Ecnu onpeenuTens paBeH HYMII0, TO CKOJIbKO PEHIEHUA UMEET CUCTEMA
29.Yto HazbiBaeTcs GyHKIMEH?

30.Yrto Takoe 0061acTh onpeaesieHus U 00J1acTh 3HAaUeHUH PYHKITUN?

31.Yto Ha3bIBaeTcs GpyHKIMEH 0OpaTHON JaHHOMN ?

32.J1aTh onpesesieHrue CI0KHON (QyHKUIUU.

33.IIpuBectu npuMepbl 0OpaTUMBIX (DYHKIIHIA.

34.Ilepeuncauthb criocoObl 3aaHus QYHKLUUM, UX TOCTOMHCTBA U HEOCTATKH.
35.Yr1o Ha3piBaeTcs rpagukomM GyHKIUNA?

36.KakoBbl 0COOEHHOCTH TpaUKOB NPSIMON U 0OpAaTHON PYyHKIUU?

37.01 4ero 3aBUCHUT 00JIACTh ONPEIETIEHUS CIOKHON PyHKIUN?

38.Kak no rpaduky QpyHKIIUM ONIPEETUTh, IBIACTCS JIU QYHKIUS YETHON, HEUETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON PYHKITHN?

40.Yto mokassiBaeT Npou3BoHast (PyHKIMS B TOUKE?

41.KakoB reOMETPUYECKUN CMBICIT TPOU3BOTHOM ?

42.KakoB (hpu3udecKkuil CMbICI MPOU3BOHOM?

43.Kakue cBOWCTBa MPOU3BOIHOM BbI 3HAETE?

44 Tlo xakuM (opMyJiaM BBIYUCISIOTCS POU3BOAHBIE TPUTOHOMETPUYECKUX
byHKUIMIA?

45.1T1o xakuMm (opmysaM BIYHCISIOTCS MPOU3BOIHBIE CTENEHHOW (PYHKIIMU?
46.11o xakuM (opmysam BBIYHUCIISIOTCS MPOU3BOIHBIE TOKA3aTEIbHON (PyHKIIUN?
47.11o xakuMm (opMyaM BIYHCIIAIOTCS POU3BOIHBIE JorapuPMuUiecKkoil pyHKIun?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJAHBIE CIOXKHON QyHKINN?

49.Yto0 Ha3biBaeTcs nuddeperiranom GyHKuun?

50.Y1o HE0OX0AMMO C/ieNIaTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIuu?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTelibHOU K rpaduky GyHKImu Y= y(X)?
52.KakoB reomerpuieckuii cmbici quddepenimana?

53.Kakas ¢hyHKIMS Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH?

54 Kakas (yHKIIMS Ha3bIBA€TCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccrnenoBaTh PyHKIHIO HA MOHOTOHHOCTh?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (DyHKIIU?

58.Kak uccnenoBarh (hyHKIHMIO HA SKCTPEMYM I10 IEPBOMY MTpaBUIY?

59.Kak uccnenoBath (hyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbIUMCIUTH HAaUOOJbIIEE U HAMMEHbBIIIEE 3HAUEHUE (PYHKIIMU Ha
MIPOMEXKYTKE?
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61.Yto siBnsieTCss OCHOBHOM 3a/1aueil MHTErpajabHOTrO HCUUCIEHUS?

62. Kakas ¢yHKIIMS Ha3bIBaCTCS MIEPBOOOPA3HON JJIs 3aJaHHON QyHKITAN?
63. Ecimm F(X) — mepBooOpa3Has s f(X), To KakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
co0oit?

64. ChopmymupyiiTe TeOpeMy O CYyIIECTBOBAHUH IIEPBOOOPa3HON (HhYHKITUH.
65. IlepBooOpa3Has onpeaensercs HeoJHO3HaYHO. Kak 3T0 HYy)KHO MIOHMMATh?
66. [Touemy npu UHTETPUPOBAHUH (PYHKIIMI MOSBISAETCS MPOU3BOJIbHAS
MTOCTOSTHHAS?

67. ITouemy oHa PyHKIIMS UMEET LIETYI0 COBOKYITHOCTh IEPBOOOPA3HBIX?
68. Kak 3amucarh BCIO COBOKYITHOCTh IIEPBOOOPA3HBIX (PYHKIIHIA?

69. Yto Ha3bIBaeTCS HEOMPECICHHBIM UHTErPATIOM?

70. Yewm oTinyaeTrcs HEONpeAeaeHHbIM HHTETpal OT IepBooOpa3Hon PyHKIIUNU?
71. TloueMy UHTETpa Ha3bIBAETCS HEOMPEICICHHBIM?

72.YT0 Ha3bIBA€TCS BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroa Mexay BEKTOpaMH?

75.Yemy paBHa JjIMHA BEKTOpA?

76.UeMy paBHO CKAISIPHOE MTPOU3BEICHUE BEKTOPOB?

77.HeMy paBHO BEKTOPHOE MPOU3BEICHUE BEKTOPOB?

78.HauanbHoe MOHATHE CTEPEOMETpUHM (OIpeAeICHUE, OCHOBHBIE TTOHSTHUSA).
79.AKCHOMBI CTEPEOMETPUHU.

80.CiieicTBUS U3 aKCHOM.

81.B3anmHOe pacroyioKeHUe IBYX MPSIMBIX B TPOCTPAHCTBE.

82.B3anmMHOe pacroyioKeHue NpsiMON U MIIOCKOCTH.

83.Ilpu3Hak napamieabHOCTH NPSIMON U TUIOCKOCTH.

84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.

85.Teopembl 0 MapaJUIENbHBIX MNIOCKOCTSX.

86.IIpu3Hak NepHEeHAUKYISAPHOCTH MIPSMOU U TNIOCKOCTH.

87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKYIAPHOCTH ABYX INIOCKOCTEM.

89.Y ciioBue napajuieIbHOCTH JBYX INTIOCKOCTEMH.

90.YcnoBue nepneHIuKyIIPHOCTH IBYX MIOCKOCTEM.

91.¥Yron mexny AByMs INIOCKOCTSIMU.

92 ITapameTpruueckoe ypaBHEHUE MPSMOW B IPOCTPAHCTRE.

93 .Kanonuyeckoe ypaBHEHHUE NPSIMOI B IPOCTPAHCTBE.

94.Yto Ha3bIBAETCS MHOTOTPAHHUKOM?

95 IlpuBeauTe npuMeEpPbl MHOTOTPAHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIieHus?

97 IlpuBeaute npuMeEpPHI TEJ BPALLICHUS.

IIpuMepHBbIEe KOHTPOJIbHBIE PA0OTHI:
Konrpoabnas padora Nel no reme «KopHu, crenesnu, Jorapupmsi»
Bapuant Ne 1

1. Bemuucnure:
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2 1
a) 5—(27)3:(8)3;
6) 2Y9-3324;
20%/3,
®) Tars
r) 2-logs 10 —logs 4
Il) 3210g3 5;

2 logzé—logzg

log, 256
2. YHPOCTI/ITG BBIPa’KCHHUC!
z 6
) 8Kk3-k2 222
a) ——; .
k_g 9 3/—a5

3. BeImosHUTE NENCTBUL:

logo’l 0,005 - logo’l 0,05

1. Beruucaure:
2

.
) (5)

6) 4 - V25 - 2 - /40;
B) V36 - 24 - 54;
r)2-log; 6 —log; 4

Il) 43 log, 3;
e) 1 110g2 4+logq4 2.

2. Ymopoctute BBIpa)KeHI/Ie'

BapuanTt Ne 2

a) (32x~ 10)" 0) V32a7 -

3. BeImoJTHUTE NENCTBUS:

log,s 5 + Toga 45

BapuanT Ne 1

1. Beruucnure:

2) 2-(0,32)z;
6) V18- /-12;

IIpumepHbIe NPpaKTHYECKHUE 3aTaAHMS:
3aganmue 1:
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B) V12 - 32 - 36;

r) 4-log,2-log, 4 + 2,
1) logs 200 — logs 8;

C) 104—310g10 5_

2. Yrpocturte BbIpakeHHeE:

2 3
2, 3
2) M; 6) ¥Y2n13 - Y8n3.
a3

3. BeimostHUTE TENCTBUS:

17
10g13 17 - 10g13 1_69

Bapuant Ne 2

1. Beruucaure:
2 1
a) 3-83— (82)3;
3120

6)0,5- |22

15’
B) V16 - V4 — 23/27;
r)logys 6 —loggs 12;
logs 8
) iogsz
e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YIPOCTHTE BBIpAXKCHHE:

a) yg - yg; 6) "Vx25: Vx16,

3. BeImosiHuTE IEUCTBUA:

17
10g13 17 - 10g13 ﬁ

3aganue 2:
BapuanTt Ne 1
BpranciauTe npenenst:

2 _ 2 _ 3
1 X0 o 97X g g MRSy gy 2O XL
x5 3x° —16X +5 =53 -42x -1 >V 377 o0 3 + X% +1
5. Beruncnuts npegen GpyHkmun lim 2x° ~5x =3 npu 3 U
. -5 . . Xqg = Xq = .
P Y oo 32 _4x—15 P10 o=
Bapuant Ne 2
BbIauciuTh mpeseIs:
2 _ 2 4 3
1 lim 23 ) i e
x-1 3x° —2x -1 =0 /34 X —4/3—X x—0 X2 x—o x4 _8x3 +1
_A4XP-TXx-2
5. Beruncnuts npeaen GyHKIu im ———mnpux, =0 ¥ x, = .

% 2X2 —X—6
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7.4.01eHOYHbIE CPEICTBA /IJIsl MPOBEIeHNs MPOMEKYTOYHOIH aTTeCTAI[UH
IIpomexyTouHas aTTecTanus

[Ipumep
dopma bl
JInunsble KauecTBa
arrectan | 3HaHUA Ymenus OLICHOY
CTyJEHTa
uu HBIX
CPEICTB
Ok3amen | O6mue pe3yJIbTaThl | CAMOCTOSATENBHO Bompoc
OCBOCHUS JUCIUIUIUHBL | (OPMYITUPOBATH u BI u
aKTyaJlu3UpOBaTh OMIIeTHI
npobiemy, npusara
paccMmatpuBath ee I0TCS
Ok3amen | OOmue pe3yiabTaThl | BCECTOPOHHE; Bomnpoc
OCBOCHUS JUCIUILIUHBL | - yCTaHaBJINBaTh BI u
CYIIECTBCHHBI TMPU3HAK OMIIeTHI
WIM  OCHOBaHUS s npusara
CpaBHEHUSI, I0TCS
KJIacCHU(PUKALINH
0000IIICHHS;
- ompeAensaTb  LeIu
NEeSATENIbHOCTH, 3aJaBaTh
’ OcBoenue o0mmx
napaMeTpsl U KpPUTEPUU
pe3yJIbTaToB
WX JIOCTHKCHUS;
OCBOEHHUS:
- BBISIBIISITH
- B 4acTU TPYJOBOTO
3aKOHOMEPHOCTH u
BOCTITAHHS,
MIPOTUBOPEYHS B
- OBJIJICHHE
paccMaTpUBaeMbIX
YHHUBEPCATHHBIMU
SIBIICHUSAX;
y4eOHBIMU
- BHOCHTH KOPPECKTHUBBHI B
MTO3HABATEIBHBIMU
NesITebHOCTb, OLIEHUBATh o
NEHCTBUSAMU;
COOTBETCTBUE
- OBJIJICHUE
pE3yNbTaTOB LTSI,
YHHUBEPCATbHBIMU
OLICHUBATh pUCKH
N y4eOHBIMU
MOCIECTBUI
MOKa3aTeNbHBIMU
NeSITeTbHOCTH; .
NEHCTBUSMU

- Ppa3BUBATL KpPEATHBHOC
MBIINIJICHUC TIPU PCIICHUN
KHU3HCHHBIX np06neM

KonTpose 3Hanuéi  mo
ONPEACIIEHHBIM
npobieMam

Kontponb 3HaHUS
TEOPETUYECKUX OCHOB
MaTeMaTHKU

I'pamoTHO W3J1araTh

TEOPETUYECKUI MaTepHall
U yMEJNO INPUMEHATH €ro
pu peLieHun
MIPAKTHUYECKUX 3a/1a4
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7.4.1 IlpumepHbIe BONPOCHI /1Jisl MPOBEAeHUSI MPOMEKYTOYHOM aTTeCTAIlUN:

1. Ilensie u parmuoHanbHBIE uwcla. JleWcTBUTENbHBIC YHCTAa. AOCONIOTHAS U
OTHOCUTEJIbHAS OTPEITHOCTH.

2. KopHu u crenenu, ux cBOMCTBA.

3. Jlorapugwm: onpenenenue u cBoicTBa. Buasl norapudmos. [IpaBuna nefictuit
c Jiorapudmamu.

4. Jlorapugmuueckue ypaBHEeHUS U HepaBeHCTBA. CIIOCOOBI peLICHMS.

S. [TokxazarenbHble ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI peLICHHUS.

6. Pannannasa mepa yria. COOTHOIIEHUS MEXIY TPaayCHON U paluaHHON MepamMu

yria. CuHyc, KOCUHYC, TaHT€HC, KOTaHTeHC uucia. TpuroHomerpuueckue QpyHKINU
YHUCJIOBOI'O apryMEHTa, 3HAKU UX 3HAUCHH.

7. OcHOBHBIE TPUTOHOMETpUYECKUE TOXAeCTBA. Dopmyisl npuBeneHus. CuHyc U
KOCHHYC JIBOWHOI'O yTJIa.

8.  IIpocreiimue TPUTOHOMETPHUYECKUE YpaBHEHHUS. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUI

Q. @yukuuu. CnocoObl 3amanusa  (QyHkiuu. CoiictBa QyHkuui. CnokHas
GyHKLHS.

10. Crenennas QpyHKUUS: ONpeEIeHNE, CBOWCTBA U TpaduKu
11. Tloka3aTenbHast GyHKUUSA: ONpeneIeHNE, CBOMCTBA U TpaduKu
12.  Jlorapudmuyeckas QyHKIUS: onpee]IeHUE, CBOMCTBA U TpaduKH.
13. CuHyc, KOCUHYC, UX CBOMCTBA U TpaduKu.
14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IPaPUKHU.
15. TIlpeoOpaszoBanusi  rpadukoB. IlapamnenpHbli  mepeHOC,  CUMMETPUS
OTHOCHTEIFHO OCEH KOOpAWHAT M Hayayia KOOPANHAT, PACTSIKECHUE U CXKATHE.
16. TIpowsBoaHas: ompeeeHne, reOMeTPUIECKI U (PU3UUECKUIA CMBICIT.
17. IlpaBuna u popmyinsl auddepeHuupoBaHus GyHKINMN.
18. HeobOxoaumbie ¥ JOCTaTOYHBIC YCIOBHS BO3pAaCTaHUs U YOBbIBaHUS (DyHKIIHH,
CYLIECTBOBAHMSI SKCTPEMYMaA.
19. HeobOxoaumbie ¥ JOCTATOYHBIC YCIOBUS BBIMYKJIOCTH U BOTHYTOCTH Tpaduka
dbynkuuu. Onpeaenenne TOUKy neperuoa.
20. Hawubonpiiee n HaMMeHbIIIee 3HAYCHUS (HYHKIIUU Ha TPOMEKYTKE.
21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO MPOU3BOIHOMA.
22. IlepBooOpa3nas: onpenenenue. HeonpeneneHHbli MHTErpal: ONpeAesieHuE U
CBONCTBA.
23. ®opmynsl  uHTerpupoBaHus. CrmocoObl BBIYUCICHHUS  HEOMPEACICHHOTO
WHTErpana.
24.  OmpeneneHHBIA UHTETPAI: OTPEICTICHUE, TEOMETPHUSCKHII CMBICT U CBOMCTBA.
25. KpuBosMHEWHas Tpamemus: MOHSATHE, CHOCOObI BBIUMCICHHS IUIONIAAN C
MIOMOIIBIO OTIPEICTICHHOTO HHTETpaIa.
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26.  OcHOBHBIE NMOHATHS KOMOUHATOPHKH.

27. Cobbitus. Knaccuueckoe ompeneneHue BEPOSITHOCTH. TeopeMbl CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEM.

28. Bexrtop: ompenenenue W aeWcTBUsA Haa HumH. CBOWCTBAa MEUCTBUI Hal
BEKTOpPaMHU.

29. Ilouatue npsIMOYTOJIBHOM JEKAPTOBOM CHCTEMBI KOOPAMHAT Ha MJIOCKOCTU U B
npoctpaHcTBe. [IpaBuia nelicTBHil HaJl BEKTOpaMU, 3aJJaHHBIMU KOOpMHATAMHU.

30. OcHOBHbBIE TTOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HUX.

31. B3zaumHOe pacmoJio;K€HUE MPSMBIX, MPSIMON U MJIIOCKOCTH, ABYX IJIOCKOCTEH B
npocTtpaHcTBe. OCHOBHBIE TEOPEMBI O APAIIIETIBHOCTH MPSIMOM U INTOCKOCTH.

32. Ilomsitue yrma  MeXIy  CKpEUIMBaOIIUMHCS  HOpsMbIMU.  [Ipu3Hak
NapaJJIEIbHOCTH JBYX INIOCKOCTEM, CBOMCTBA MAapaUICNIbHBIX INIOCKOCTEMN.

33. llepneHauKyIApHOCTh MNPSAMOM M  IUIOCKOCTH. 3aBUCHUMOCTb  MEXAY
NapaJJIEIbHOCTBIO U MEPIICHIUKYIISIPHOCTBIO MPSIMBIX U INIOCKOCTEH.

34. Tllepnengukynsap u HakiaoHHas. OCHOBHBIE TEOPEMBl O TMEPHEHAMKYISPE MU
HAaKJIOHHOM.

35.  Vrom Mexay npsaMoi  MI0CcKocThio. Teopema o Tpéx mepneHAuKyIsIpax.

36. IloHsATHA NBYrpaHHOrO Yyrja, JMHEWHOIO yria, yrila MeXAy IJIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  IlepneHAMKYISAPHOCTH ABYX IJIOCKOCTEH.

38. MmHororpannuk. [loBepxHOCTh MHOTOTpaHHUKA. [IpaBUIbHBIE MHOTOTPAHHUKH.
39. [Ilpusma: onpenenenrie u Buapl. CeueHue B mpu3Max.

40. ITapamnenernumnen. Ceuenue B nmapayenenunene. OCHOBHBIEC TEOPEMBI.

41. Tlupammuna: onpenenenue. [IpaBunbHas nupamuia.

42. lunuHIp U KOHYC: Ompe/eNeHre u cBorictea. CedeHus.

43. Illap u cepa: onpeneneHue U CBOMCTBA.

44, OO6BEeM reoMeTPUUYECKOTO Tea: TOHATHE U OCHOBHBIE (DOPMYIIHI.

7.4.2. IlpumepHble 3a1a4u VIS NPOBeIeHUs IPOMEKYTOYHOM aTTeCTaAlMH

Bapuant Ne 1
Pemre ypaBuenue: (x — 3)% + (x — 4)? — (x — 5)% — x = 24.
6x+2>3x—4,
2x+1>4x-7.
Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OIPEACIUTENEN CHCTEMBI:
{Sx + 3y + 3z = 48,

1.
2. Pemure cucteMy HEpaBeHCTB: {
3.

2x + 6y — 3z = 18,
8x — 3y + 2z = 21.
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4.  Pemmre ypaBuenus: a) logs x = 2logs 3 + %logs 49 — %logs 27,
0) 9* —2-3* = 63.

sin? (g) +tg3 (g) -2 cosg

5 Brerauciure:
) : 2(T 3(M\_y oin ™
cos (4)+ctg (6) Zsm4
6. Breunciaure 3HaueHHE OCTAIIBHBIX TPUTOHOMETPUIECKHUX (1)YHKLII/II71 yria a,
. 3 T
eciu sina = —ZI/IE< a<T.
Zl+ZZ
7. JInd 3anaHHbIXZy, Z5, Z3, Z4 BBIYUCIUTH BBIpAKCHHUE p— eciu
3744

Z1 = 3+ i,Zz =-2 +3i,Z3 = 4‘_2i,Z4 = 41,

BapuanTt Ne 2
1.  Pemmre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2 Pemnte cucteMy HEpaBEHCTB: {3x - 8<2x—10,
' Y HEP "L2—-5x>6—6x.
3. Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OINPEAECIUTENEN CHCTEMBI:
5x—-3y+4z =6,
2x —y—2z =0,
x—2y+z=0.
4.  Pemmre ypaBHenus: a) log? x + log x = 6;
5 1
’ 2
6) 5*t1 —3.5%72 =122,
3ctge+tgm(tgo+sin):
5.  Beuncaure: +o7( T o
2—CcoST—2 SlTlE
6.  BbrunciauTe 3HAUYCHWE OCTAIBHBIX TPUTOHOMETPHUYECKHUX (QYHKIUNA yria o,
3 3
€CJIH COS i =§I/I?n <a<?2m.
7. JluA 3aJlaHHBIXZ,, Z, Z3, Z4 BHIYUCIUTH BHIPAKCHHUE j_?, eciu
3744

Z1 = -3 _i,ZZ =2 _Zi,Z3 =3 +2i,Z4 = 5.
7.4.2. TlpumepHble 3a1aHNUs VI NOATOTOBKH K IK3aMeHY

[ToctpouTts rpaduk GpyHKIUH y=3* -2
[TocTpouts rpaduk pynkuuu y = 3 + sin 2x.

Hccnenyiite pyHKIMIO HA Y8THOCT Y = X2 COS X.

5
Haiitu f°(1),eciu f(X) = . 4e”

o kb PR

2 X
6.  Haiitu npousBoanyto pynkuun f(x)= X2 +1In x+ ex
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. x* X 1
7. Halinute MmakcumyM yHKIUM Y = R 2X -2 3

2X
1-x2

8. Haiitu Touku neperunda GpyHKuu Yy =

10. Haiitu HeonpeeIeHHBIN HHTETPAI: 5

3

11. BeraucauTh onpeeeHHbI HHTETpal: J.(3x2 + X)dx
2

12.  Bwraucnuth miomanb GUrypsl, OrpaHUYCHHON JTUHUAMHA y = x2,y = 2 — X

2
9. Havitu HeonpeneneHHbId HHTETPAT: I( + ); - 3de
Cos“ X
j ( dx

-2
2
x+1j
X

13. B mxkone 1254 ygamuxcs. M3 Hux 1200 ¢ xopomield ycneBaeMocThio. Halitu
BEPOSTHOCTh TOTO, YTO HAyTaJl BHIOPAHHBIN YUEHUK OyJEeT HEYCIIEBAIOIIUH.

14. CkonbkuMu croco0amMu U3 25 YYEHUKOB Kjlacca MOXHO BbIOpath 4 st
y4acTHsl B MPa3gHUYHOM KOHIIepTe?
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7.4.3 IlpumepHblie OUIeTHI 1JIsl MPOBeAEeHHs IK3aMeHa

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHUS POCCUMCKON ®EJEPALINA
denepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO
oOpazoBaHHs
«Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET»

(®I'bOY BO Ky6I'Y)

HucTuTyT cpennero npogeccuoHAJIbHOT0 00Pa30BaHUA

BUJIET Ne 1

1. Llenble u pauroHanbHbIE YKcia. JleldicTBUTENbHBIE YnCia. AOCOMIOTHAS U
OTHOCHTEIbHAS TOTPETTHOCTH.

2. [TpsmoyronpHas (IekapToBa) cUcTeMa KOOpAMHAT B mpocTpancTBe. Popmyrna
PaCCTOSIHHSI MEXKIY IBYMSI TOUKaMH. Y paBHEHHE CEpHI.

3. Ha sk3amene 60 6uneros, AHnpeid He BeIyuri 3 u3 HUX. Haliure BEposITHOCTh TOTO,

YTO €My MONAJAEeTCs BBIyYEHHbIN OUIIET.

[Ipeacenarens npeaMeTHON (IIUKJIOBOW) KOMUCCHHI

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHUS POCCUIMCKON ®EJEPALINA
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKIEHUE BBICILIETO
oOpa3zoBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)

(®T'BOY BO Ky6I'Y)

HNucTuTyT cpeanero npogeccHOHAIBLHOI0 00pa3oBaHUA

BUWJIET Ne 2

1. Crernenu ¢ palliOHAIBHBIMU TIOKA3aTEISIMU: ONPE/ICIICHUE U CBOWMCTBA.
2. BekTopsl B MpoCcTpaHCTBE: ONPEICIICHUE U ACHCTBUS Ha/l HUMH.
3. CKOTBKUMH CIIOCO0aMU MOYKHO U3TOTOBUTH TPEXIIBETHBIN (iar ¢ TOpU30HTATLHBIMU

IIOJIOCAMH, €CIIM UMEETCSI MaTepUall 7 pa3Iu4HbIX 1[BETOB?

[Ipencenarens npeaMeTHON (IIUKJIOBOW) KOMUCCHH
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8.OBYYEHHUE CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 310POBbA

[Topsimox oOyueHMs] MHBAJIMJIOB M CTYJEHTOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM ONpEeIICH
«[lomoxxennem KyOI'Y 00 oOyueHHH CTYICHTOB-MHBAJIHIOB M CTYACHTOB C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBbSI».

Jlnist U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YYUTHIBAIOIIME OCOOEHHOCTH U COCTOSIHUE 370POBbS TAKHX JIULL.

9. JOHOJHUTEJBHOE OGECIHEYEHHUE JUCHUIIJINHBI

He npenycmoTpeno
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PEIEH3USA
HA PABOYYIO YYEBHYIO TIPOTPAMMY
o JMCIMIIVIMHE
bJ1.02 MaTtemaTuka
o crrenuansHoctr CITO 44.02.03 INegaroruka HOMOTHATENBHOTO
o0Opa3oBaHus
Paszpabotuuk: npenoxasatens MHCIIO ITonesmuxosa B.H.

[pencraBneHHass Ha peleH3WI0 pabodas IporpaMma I0 JWCLUIIIMHE
«Matemaruka» paspaboraHa B COOTBeTCTBMM C [IpuMepHOH mporpammon
006111e00pa30BaTeNIbHON TUCUUIUIMHEL «MareMaTuka» [Uis IpodecCHOHaIbHBIX
o0pa3oBaTenbHbIX OpraHu3allyii, PaCCMOTPEHHO! Ha 3acenaHuu [lenarornaeckoro
cosera ®I'BOY 1O UPIIO npotoxon Ne6/2025 ot «18» ampens 2025 .

CTpykTypa MporpamMMbl OTBeYaeT TpeOOBaHMSAM K pa3paboTke pabodei
yuebHON mporpammbl auctuIIMHEbl CIIO u cOmepXHUT: THUTYJIBHBIA JHCT C
PEeKBU3UTaMHM, JHUCT COITIACOBAHHUS C PAa3IMYHBIMH CTPYKTypaMH YHHBEPCHTETA,
macropT paboueit mporpamMmbl  ydeOHOW MUCHMIUIMHBEL, O0O0BEMBI ydeOHOM
MIPOrpamMMEbl peau3yeMol yaeOHO! NUCIIUTUINHEL

ConeprkaHue MpOrpaMMEBI HaIpaBIEHO Ha IPHOOpeTeHHe O00ydaroIluMUCS
3HAHWH, yMeHuU# U HaBBIKOB, onpeneneHHsIX @I'OC CIIO, u cooTBeTCTBYeT 00beMy
4acoB, YKa3aHHOMY B y4eOHOM ILIaHe.

B paboueli mporpamme ykKa3aHbl TpeOOBaHHS K pe3ylbTaTaM OCBOCHHS
JUCLUTIIMHEL

Bce 5T0 mo3Bomser obecmeduTh NpHOOpPeTeHHH O0YYaroIMMUCS 3HAHHUH,
ymenuit u HaBbkoB, onpeneneHHsIx OI'OC CIIO no chnenuanpHOCTH U
COOTBETCTBYET 00BEMY YacOB, YKa3aHHOMY B y4eOHOM IIIaHe.

OrmeHouyHBlE  CpencTBa Ui TEKyIIero KOHTPONsS  yCIIeBaeMOCTH,
MPOMEXYTOUHOM aTTeCTallid II0 WTOraM OCBOSHMS MAUCLUIUIMHBI M y4eOHO-
MeToAW4YecKkoe  oOeclieueHHe  CaMOCTOSATENbHOM  paboTel  oOywarommxcs
Ipe/ICTaBlIeHbl B MOTHOM o0beMe. B pasznene «KoHTponb U OIEHKA pe3ysbTaToB
OCBOEHHMS IUCLHUIUTAHELY OIpeleNieHbl pe3ylnbTaThl o0ydeHus U Te (QOpMbI, U
METOIBI, KOTOpble OYyIOyT HCIIONB30BaHBl Ui HX KOHTPOJIS U OLEHKH
IIpenoaaBaTelIsL.

B coneprxaHye TUCHUILTHHBI BKIFOUSHB! TeMbI H BOIIPOCHI, 00€CIIeUHBarOIIe
JOCTIIKEHHE CTyIeHTaMH BCEX KOMIIETeHIIUH, Heo0X0MUMBIX, 1o MEeHHI0 MPTIO.

PexoMeHIyemas U U3y4eHUs TUTepaTypa aKTyallbHa U OTpa)kaeT MaTepuall,
HaIpaBJIeHHBIN Ha JOCTHKEHUE ITIOCTABIEHHBIX LIENEH.

Paspaborannas pabodas ImporpaMMa MOXeT OBITh MCIIONB30BaHA I
IIOATOTOBKM CTYJIEHTOB IO HAIPaBIEHHUIO MTOArOTOBKH Io crenuanbHoctu CIIO
44.02.03 Ilegaroruka TOTIOTHUTEIFHOTO 00pa30BaHHUs.

Penenszenr:
Kanmunar nen. HayK, DOLEHT P S
xadeper [IMHO OIIIK, A //
®T'BOY BO «Ky6I'Y» i T.I" 3ameesa
s 15054026 4
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PEIHEH3U S
HA PABOYYIO YYEFHYIO [TIPOI' PAMMY
IO JUCIIUIIJIMHE
B/1.02 MaremaTrka
o crenuansaoct CITO 44.02.03 Ilegaroruka qJOIOIHUATEILHOIO
obpazoBaHus
Pazpaborunk: npenonasatesns MHCIIO IToneBmukosa B.H.

[TpencraBneHHass Ha peleH3WI0 pabodas IporpaMma IO IUCHUIUIAHE
«Marematrka» paspaboTaHa B COOTBETCTBHHM ¢ [IpuMepHON IIporpaMMOH
o6uieobpazoBaTenbHOM JUCIUAIUIHHEL «MareMatika» Ui TIPpO(eCcCHOHANBHBIX
00pa30BaTeNBHBIX OpraHu3aliid, pacCMOTPEeHHO! Ha 3acefnaHuu Ilemarormueckoro
cosera ®I'BOY ITO MUPTIO nportoxon Ne6/2025 ot «18» ampens 2025 r.

CTpykTypa mporpaMMbl OTBedaeT TpeOoBaHMSAM K paspaboTke paboueit
yuebHOU mporpamMmbl auciIuiuHel CIIO © COHepKWUT: TUTYJIBHBIA JHCT C
PEKBHU3HUTAMHU, JHUCT COITIACOBAHHUA C PA3IMYHBIMU CTPYKTYpaMU YHHBEPCUTETA,
macropt pabodeidf mporpaMMbl y4eOHOW JUCLUIUIMHBEL, OO0BEMBI y4eOHOH
[IpOTrpaMMBI pealii3yeMol yaeOHO! JUCIUIUINHEL.

CopneprkaHue MporpaMMbl HAIlPaBIeHO Ha NPHOOpETeHHe O00ydYaroIUMUCS
3HaHWM, YMEHUH 1 HaBBIKOB, onpeneneHHbx @I'OC CIIO, u cooTBeTCcTBYET 00BEMY
9aCcOB, yKa3aHHOMY B yueOHOM ILIaHe.

B paboueit mporpamMe yka3zaHbl TpeOOBaHHsS K pe3ylbTaTaM OCBOCHHS
JUCIUIIIHHEL

Bce 310 mo3BossieT o6ecneduTh NPUOOpPETeHUH OO0ydYaroIlMMUCS 3HaHUH,
ymeHu#t u HaBblkoB, onpegseneHHex @PI'OC CIIO mo chnenuanbHOCTH U
COOTBETCTBYET 00BEMY HaCOB, YKa3aHHOMY B y4eOHOM ILIaHE.

OneHouHBIE CpeAcTBA A TEKyLIEro  KOHTPOJA  YCIIEBa€MOCTH,
IPOMEXKYTOYHOM ATTECTAlMK 10 HTOTaM OCBOSHHUS IUCLUIUIMHEI U ydeOHo-
MeToAMYecKoe  obeclieueHne  CaMOCTOSTENbHOH  paboTel  oOydaromuxcs
[Ipe/ICTaBIIeHEl B ONHOM oOBbeMe. B paszene «KOHTpONIE U OLIEHKA pPe3yNIbTaTOB
OCBOEHHMS [MCLHUIUIMHED OIpEAeNIeHbl pe3yibTaTsl o0yueHHs U Te (OpMEL, H
METOMBI, KOTOphle OyIyT WCIIONB30BaHEl M HMX KOHTPOJSL M OLIEHKHA
[Iperio/iaBaTels.

B cozmeprkanue IUCIUIIITAHEI BKIIFOYEHB! TEMBI H BOIIPOCHI, 00eCTIeurBarOLIHe
JOCTHYKEHHE CTYIEHTaMH BCeX KOMIIETeHIIMH, HeoOX0aUMBIX, 1o MHeHuto MPTIO.

PexomenTyemast i1 U3y9eHUs TUTepaTypa akTyalbHa U OTpa’kaeT MaTepHal,
HAIIpaBJICHHBIN Ha JOCTHXXESHUE [TOCTaBIEHHBIX IIEJIeH.

PaspaGoranHass paboyass IporpaMma MOXXET OBITH HCIIONB30BaHa JUIA
IIOATOTOBKY CTYJIEHTOB I10 HAIpPaBICHUIO IOArOTOBKU Io crenuansHoct CIIO
44.02.03 Ilemaroruka JOTIOTHATENBHOTO 00pa30BaHHUs.

Penensenr: S S

MBOY rumaaszug Ne2
r. Kpacuomapa, nupexrop
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A.D Crumesa
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