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1. IACIIOPTPABOYEN MTPOIr'PAMMBIYUEBHOM JTUCIHUIJIAHBI

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
YacThl0  00IIE00pa3oBaTENbHOrO  IMKJIAa  OOpa3oBaTeIbHOM  MHpOrpaMMbl 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 JIOCTH)KCHHE pE3yJbTaTOB €€ M3yYeHHUs B
cootBercTBUM ¢ TpedoBanusamu DPI'OC COO ¢ yuerom mnpodeccnoHaTbHON
HamnpasieHHocTi ®I'OC CIIO.

Conepxanue MporpamMMbl o01reo06pa3zoBaTeIbHOM JCITUTIITAHBI
«MaremaTtukay HampaBJICHO Ha TOCTHKEHHUE CIICTYIOTUX
meJieii: OCBOCHUE OOIINX U JUCITUTUTMHAPHBIX PE3yIbTaTOB:
00IIMX Pe3yJIbTATOB - YHHBEPCAJIbHBIX YUeOHBIX MO3HABATEIbHBIX /1€l CTBUIA;

a) 6a30BbIC JOTUYECKHUE JCHCTBUS

0) 6a30BBIC UCCIICIOBATEILCKIE ICHCTBHS

B) YHUBEPCAJIbHBIC YUeOHBIC ITOKA3aTeIbHBIC JCHCTBUS
TUCHUIIMHAPHBIX Pe3yJabTaTOB.

3anaun:

— (QopMupoBanue y o0ydaromuxcs TOTOBHOCTH K TPYAy, OCO3HAHUE IIEHHOCTU

MacTepCTBa, TPYAOTIO0HS;



— (opmupoBanue y 0O0ydYaromMXCSi TOTOBHOCTM K AaKTUBHOM [€ATEIbHOCTU
TEXHOJOTHYECKON M COLMATbHOM HAaIPaBICHHOCTH, CHOCOOHOCTH WHHUIIMHPOBATH,
IUIAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

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

— (QopMupoBaHue y OOYyYaIOIMUXCSA CaMOCTOSITEIBHO (OPMYIUPOBATh W
aKTyaJu3UpOBaTh MPOOJIEMy, paCCMaTPUBATh €€ BCECTOPOHHE;

— (opmupoBanue y 0O0ydYarOIIMUXCS YCTaHABIMBATHh CYIIECTBEHHBIA MPU3HAK
WJIM OCHOBAHUSA I CPaBHEHHUsI, KiIacCU(UKALIUU U 0000IICHHUS;

— (QopMupoBaHue y 00y4aIOIMIUXCs ONMPEAENSITh LETu NeATeIbHOCTH, 33/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHIKCHUS;

— BBISIBJICHUS 3aKOHOMEPHOCTEM W MPOTUBOPEYMI B paccMaTpUBAEMBIX
SBJICHUSIX;

— BHECEHUE KOPPEKTHUBOB B JIEATEIBHOCTh, YMEHUE OLEHUBATH COOTBETCTBHE
pE3yNbTATOB LIESAM, OLIEHUBATh PUCKHU MOCIEICTBUI €ATEIbHOCTH;

— pa3BUTHE KPEATUBHOI'O MBIIIJICHUS IPU PELIEHUH KU3HEHHBIX IPO0JIEM;

— (QopMupoBaHue y 00yyaromuxcsi 6a30BbIX JJOTHYeCKUX el CTBUI;

— (opmupoBanue y odydaromuxcsi 6a30BbIX HCCJIEI0BATEIbCKUX [1eiiCTBUM;

— (opmupoBanue y o0yyaromuxcs YHHMBEPCAJIbHBIX y4eOHBbIX
NOKa3aTeJIbHbIX JeHCTBUH,

- (hpopMupoBaHHE y O0yUaAIOIUXCS AUCHUININHAPHBIX Pe3yJIbTATOB OCBOCHMSA
AUCHUILTHHBI.

1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs 1O TUCIHHUIINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

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

InaHupyemble pe3yJibTaThbl 00yYeHust

OO0mMe KOMNeTEeHINH

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 aKTUBHOHU[IPOBOAUTH JOKA3aTebHBIC PACCYXICHUS B X0OJI€
ITesSITEIbHOCTH TeSITEILHOCTH  TEXHOJIOTHYECKOU I/Ilpemem/m 3a/1ad4;
MIPUMEHHUTEITHLHO CoLIMaIbHOM HaTpPaBJICHHOCTH,| - yMETh OTIEpUPOBATH MOHITHSIMH: CTEIIEHb YUCIIA,
Pa3TUYIHBIM CIIOCOOHOCTH WHUIUTUPOBATH,JTOTapU(M YUCIIa; YMEHUE BBITTOJIHATH BEIUUCICHHE
OHTEKCTaM [JTAHUPOBATH u CaMOCTOATEIPHOBHAYEHUI U TPe0Opa30BaHuUs BEIPAKEHUH CO
BBLITIOJTHSATH TAKYIO IEATEIbHOCTD; CTETICHAMH U JIorapudMamu, mpeoOpa3oBaHuUs

- MHTEpEC K pa3In4HbBIM chepaMipoOHO-PAIOHATIBHBIX BRIPAXKCHUH;

HpO(i)eCCPIOHaJ'ILHOFI JACATCIBbHOCTH, - YMETb OIEpHUPOBATH MMOHATUAMU: PALIUOHAJILHBIC,
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OsnazeHnne YHUBEPCATLHBIMH|
[y9eOHBIMHU MM03HaBaTEIbLHBIMMY]
TeiiCTBUSIMH:

a) 0a30BbIC JIOTHIECKUE ISHCTBUS:
- CaMOCTOATENBEHO (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 IIPOEKTHOH

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,
[KPUTUYCCKU OLICHUBATh HX|
/TOCTOBEPHOCTD, IIPOTHO3UPOBATD|

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

YMETb HUHTECIpUPOBATH 3HAHUA U3

3HaHUA B

u

[PA3HBIX IIPEIMETHBIX 00JIacTel;

- BBIJIBHT'aTh HOBBIC HJICH, HpGHHaFaTB
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,
HerpepbIBHAsL (YHKIIHS, TPOU3BOIHAS,
mepBooOpasHasi, ONpeIeICHHbIH HHTErpa; yMeHNE
HAaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHH,
MCIIONB3Ys CIIPABOYHBIE MaTEPHAIIBL; HCCIIEA0BATH B
mpocTemux ciry4yasix GyHKINK Ha MOHOTOHHOCTB,
HAXOMUTH HAHOOJIBIINE H HAUMEHBIINE 3HAYCHHS
(yHKIHI; CTPOUTH Tpah)UKA MHOTOUIICHOB C
MCIIONB30BAaHHUEM 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[CKOPOCTHU M YCKOPEHHS;

- YMETb ONIEPUPOBATH MOHATHIMU: PAlMOHATIbHASL
(byHKIMA, TOKa3aTenbHas GYHKIMS, CTeIIeHHAas
(byHKIWSA, TorapudMIdecKas QyHKI,
[TPUTOHOMETpUYECKHE (QYHKINN, OOpaTHbIE
(YHKINH; YMEHUE CTPOUTH IpadyKn H3ydIEeHHBIX
(DYHKIMH, NCTIOJIB30BATh TPa KK IPH N3yUCHUN
[IPOIIECCOB M 3aBHCUMOCTEH, IPU PELICHUH 33134 U3
Mpyrux y4eOHBIX MPeIMETOB U 3a]1a4 U3 pealbHON
DKM3HU; BBIpXaTh (POPMYJIaMy 3aBUCUMOCTH MEXTY
BEJIMUUHAMM;

- YMETh pellaTh TEKCTOBBIC 33/1a41 Pa3HbIX TUIIOB
(B TOM UHCIIe Ha POLICHTHI, IO U YacTH, Ha
BIDKEHHUE, pab0Ty, CTONMOCTH TOBApOB U YCIYT,
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 MOHATHSIMHE: CPEIHEE
apudMeTHyecKoe, Meuana, Hauboplee U
HavMEHbIIIee 3HAUEHHsI, pa3Max, JIUCIIEPCHs,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
[YMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATH
nH(pOpManuio, MpeACTaBICHHYIO B TablIHIax, HA
ImarpaMmax, rpaukax, OTpakarollylo CBOHCTBA
[peaTbHBIX TIPOLIECCOB U SBJICHUH; MPEACTABIIATH
MH(OPMALIUIO C TIOMOILBIO TAOJIHI] M AUATPAMM;
Mccre10BaTh CTATUCTHYECKUE TAHHBIE, B TOM YHCIIE
C MpUMEHEHHEM rpaguIecKuX METOJI0B 1
DIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh NOHATUAMU: CIIy4alHBbIN
OTIBIT U CITy4aiiHOe COOBITHE, BEPOSITHOCTD
CIIy4aliHOTO COOBITHS; YMEHNE BBIUYUCIISITH
BEPOSITHOCTD C UCTIOJIB30BAHUEM TpahUUECKUX
METO/I0B; IPUMEHSATH (OPMYJIBI CIOKEHHS U

IYMHOXKCHUA BepOHTHOCTCﬁ, KOM6I/IHaTOpHBI€ (I)aKTLI




1 pOpMyIIBI IPU PELICHUH 3313, OLEHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITHIA; 3HAKOMCTBO CO
CITyJaiHBIMH BETMYMHAMHE; YMEHHE IPUBOIUTH
IpUMEpPBI MPOSIBICHNS 3aKOHA OOJIBININX YHCET B
IPUPOIHBIX ¥ OOIECTBEHHBIX SBICHUSIX;

- YMETh ONIEPUPOBATH MOHATHSIMH: TOUKA, IPSIMasi,
[JIOCKOCTB, ITPOCTPAHCTBO, IBYTPAaHHBIN YToJl,
CKpPEIIMBAIOLIUECS MIPSIMBbIE, TAapaJUICIIEHOCTD U
MepHeHANKYISIPHOCTD IPSIMBIX M IUNIOCKOCTEH, yrou
MEXXIY MPSIMBIMH, YTOJI MEXLy IPSAMOH 1
TIOCKOCTBIO, YTOJI MEXAY IMIIOCKOCTAMH,
[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;

- YMETh OIIEpUPOBATH NOHATUAMU: MHOTOTPAHHHK,
CeueHne MHOTOTPaHHUKA, KyO, napajuiesenumnesn,
pu3Ma, TUpaMuaa, GuUrypa u ImoBepxXHOCTh
BpalIeHNsI, IIMHAD, KOHYC, ap, chepa, CeICHUs
(bUTypbI BpalleHus], TNIOCKOCTh, KacaroIascst
cepsl, MIIHHAPA, KOHYCA, IUIONIAh TOBEPXHOCTH
[TUpaMuIbl, TPU3MBbI, KOHYCA, HIIHHIPA, TUIOMIAb
cdepsl, 00beM Ky0a, IPSIMOYTOJIBHOTO
Mapajiejcnunena, mupaMuibl, IpU3Mbl, HAJIUHIAPA,
KOHYca, I1apa; yMeHue n300paxaTh MHOTOTpaHHHUKN
11 IOBEPXHOCTHU BpallCHUA, UX CEYCHUA OT PYKH, C
MOMOIIbIO YEPTCIKHBIX UHCTPYMCHTOB U
RIIEKTPOHHBIX CPEJCTB; YMEHHE PAcllO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
[paBUJIbHbIE MHOTOTPAaHHUKH;

YMETbh ONIEpUPOBATH MOHATHUIMU: ABHKECHHUE B
[IpocTpaHCTBE, MOA0OHBIE (GUTYpPBI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIEHHE TIJIOMIAACH
MOBEPXHOCTEW 1 00HEMOB T0100HBIX QUTYp PU
[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 NPOU3BEICHHE,
[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 3a1a4m, pacro3HaBaTh
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, OCHOBaHHOTO

Ha AWaNore KyJlbTyp, CIIOCOOCTBYIOIIETO

MHPOBO33PCHH,

nu

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

UUTATENECKOW KYyJIbTYphl KaK CpEICTBA
B3aUMOJAEHCTBUSL MEXIY JIIOABMH U
[TO3HAHMS MUPA;

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

MHAMBUYaJIbHO U B I'pYIIIE.

(OBjajeHHE YHUBEPCAIbHBIMHU y4eOHBIMU
II0O3HABATCIIbHBIMU I[eﬁCTBHHMH:

B) paboTa ¢ nHMOpPMAIHECH:

- BIAJCTh

HaBbIKaMHU TNOJIy4YCHU

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

THIIOB, CAMOCTOATENHHO 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 BU3YyaJIU3allN;
- OLICHHUBATh AOCTOBCPHOCTD,

VICTUTHUMHOCTD I/IH(I)OpMaI_lI/II/I, €C
COOTBETCTBUC IIPABOBBIM W MOPAJIbHO-

PTUICCKUM HOPMAaM;

- UCIIONB30BaTh CpeJCTBal
mH(pOpMaMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B
[pELLICHUH KOTHUTHBHBIX,

[KOMMYHUKATHUBHBIX WU OPTaHU3AIIMOHHBIX

Bagady ¢ coOuopeHreM  TpeOOBaHHN
ODPrOHOMHKH, TEXHUKH O€30I1aCHOCTH,
CUTUEHBI, pecypcocOepexeHus,

[IPAaBOBBIX M ATHYECKHX HOPM, HOPM
mH(opMannoHHOI 6e30macHoCTH;
- BIaJIeTh HaBBIKAMH PACIO3HABaHHS U]

3aIUThI nHpOpMann,
MHGOPMAIMOHHOM 6e301acHoOCTH
ITTYHOCTH

COBPEMEHHOMY[TPUTOHOMETPHUUECKHE

- YyMETh OIEpHpOBaTh IMOHATHSMH: paldOHAIIbHAs
(yHKIMS, IOKazaTenbHash (YHKUUS, CTeleHHas
(byHKINS, morapupMIgecKas ¢byHKIWS,
GhyHKIHH, oOpaTHbIe
(YHKIMHM; YMEHHE CTPOUTH TI'papUKH H3yYEHHBIX
(yHKOWH, WCTIONB30BaTh TpapuKH TPH H3YICHUH
[IPOLIECCOB M 3aBHCHMOCTEH, IPH PEIICHNH 33124 U3
NMPYrux y4eOHBIX MPEJMETOB U 33/1a4 M3 peasbHOM
PKM3HU; BBIpAXaTh (OPMYJIaMH 3aBUCUMOCTH MEXKITY

BEITMYUHAMU;
- YMEThb OIEpUPOBATH TMOHATUAMH: TOXKIECTBO,
TOXKICCTBEHHOE  NpeoOpa3oBaHue,  ypaBHEHHE,

HCpaBEHCTBO, CHUCTEMa YPaBHEHHH M HEPaBEHCTB,

[pPaBHOCHIIBHOCTH ypaBHEHHH, HEPABEHCTB M CHUCTEM,
[panMoHaNbHbIE, UPPAlMOHANIBHEIE, TOKa3aTelbHbIC,
CTEIICHHBIC, sorapu(pMHIeCKue,

TPUTOHOMETPUYECKHE YpPaBHEHHs, HEPAaBEHCTBA 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 00JIaCTeH HAYKH U peabHOM KN3HH;

CBOOOZHO OIEpHPOBaTh

- YMCTb IIOHATHUAMMU

BIOKEHME, TapaJUICNbHBIA TepEeHOC, CHMMETPHUS Ha|
[UIOCKOCTH ¥ B INPOCTPAHCTBE,  IOBOPOT,
mpeoOpa3oBaHue MONOOMS, TOAOOHBIE (UTYPHL;

yMETh paclo3HaBaTh paBHbIC U MOJOOHBIE (UTYPBHI,
B TOM YHCJIE B NPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
lYMETh HCIIOJIb30BaTh '€OMETPUYECKHE OTHOILLICHUS,
HAaXOANUTh F€OMETPUYECKHIE BEJIMUUHBI (JIJIMHA, IO,
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 OTHOUICHHE K CBOMM|
pomutensM u (WIH) IPYTUM YJICHAM
CeMbH, CO3[JAaHMIO CEMBH Ha OCHOBE
OCO3HAHHOTO  NPUHATHS  LEHHOCTEH
CeMEHHOM KU3HU B COOTBETCTBUM C
TpaguLusiMu Hapo1oB Poccun;
OBaneHue YHHUBEPCAJIbHBIMU
[PETYJIATUBHBIMU JIEHCTBUAMU:

a) caMOOpTraHU3aIIHsL:
- CaMOCTOSTEIHHO OCYIIECTBIISATH
[T03HABATEJIBHYIO
poOIIEMEI,
(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 CHTYaLlHsIM;
(hopMHUpPOBAHUIO
[POSIBIICHUIO  IUHPOKOH  JPYAULUH
Pa3HBIX O00JIACTSAX 3HAaHHWH, IOCTOSHHO
[OBBIIIATE CBOIl 0Opa3oBaTEIbHBIA H

CI10cOOCTBOBATH Hj

B

KYJIbTYPHBII YPOBEHbD;
0) CAMOKOHTPOJIB:
MCIIONIb30BaTh NPUEMBI peUIeKCHH TS

OIIEHKH CHUTyallid, BBIOOpPAa BEPHOIO
[pELICHNUS;
- yMETb  OLEHHUBATb  pPHUCKU Y

CBOEBPEMEHHO TPUHUMAThH PELICHUS MO
X CHI)KEHHIO;

B) SMOIMOHATBHBIH
[peAroaraiomuil chopMHUPOBAHHOCTD:

HUHTCJIJICKT,

BHYTPEHHEH MOTHUBAlLlUU, BKIIIOYANOLIEH
CTpeMJIEHUE K JOCTHXKEHUIO LENu H
lycnexy,
[YMEHUE IEeHCTBOBATb, UCXOMASl U3 CBOMX

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 OIEPHPOBAThb MOHSATHSMH: MHOTOTPAHHHK,
CeUeHWe MHOTOIPaHHMKA, KyO, mNapaesienurnesn,
¢urypa TIOBEPXHOCTH,
BpalleHus, HWINHIP, KOHYC, 1ap, cdepa, cedeHHs
(urypst Kacaromascs
cepbl, IIMHIpa, KOHYCA, IUIOMAAb MOBEPXHOCTH
MMpaMUIbL, TPU3MBI, KOHYCa, LWIMHIPA, IUIOIIaIb
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  pacrlo3HaBaTh
MpaBUIbHBIE MHOTOIPaHHUKH;

- YMETb OINEpPHPOBATh HMOHATHUSAMHM: NPSIMOYTOJIbHAS
cCHCTeMa KOOPAMHAT, KOOPIWHATHI TOYKH, BEKTOD,
KOOpJIMHATH BEKTOPAa, CKAIAPHOE IIPOU3BEIICHHE,
yrom  Mexnmy cyMMa

BCKTOpamMHu, BCKTOPOB,

IIPOU3BCACHUC BCKTOpPAa Ha YHUCIO0; HAXOAUTb C

dopmyx
pacCTOsiHUE MEXIy IBYMs

TMIOMOIIBIO N3Yy4YCHHBIX KOOPJAWHATHI

CepelHbl  OTPE3Ka,

TOYKaMM

COYYBCTBUIO

10




COTICPCIKUBAHUIO,
COOMaJIbHBIX HABBIKOB, BKIIOYAIOIINX]
CITOCOOHOCTD BBICTpanBaTh OTHOIIECHUS C

KOMMYHUKATUBHBIMH JIE€HCTBUSMU:
0) COBMECTHAs ICATCIILHOCTb:
MTOHUMATh UCIIOJIb30BATh

u

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 YCIOBHSX peajbHOI0, BUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

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

) mpuHATHE ce0s U IPYTUX JIOACH:

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

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

- pa3BUBATh CIIOCOOHOCTh IOHUMATH MHP|

C [IO3ULIUU APYTOT0 YCJIOBCKA

pyrumMu JFOJMHU, 3a00THUTHCA,)
[POSIBNISITE  WMHTEpEC M pasperiaTh
KOH(IMKTHI
OK 04. D¢ddexTBHO  [FOTOBHOCTH K CaMOpa3BUTHUIO,- YMETh ONEPUPOBATH MOHSATHIMU: CITyYaiHbIH OMBIT|
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 (HOPMYIIBI
OBraneHue YHUBEPCAIBHBIMU[IPH PCEIICHUM 3aJad; OLCHUBAaTh 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 OIEPHUPOBATH IOHATUSAMHU:

CTCIICHb C OCJIBbIM I1I0Ka3aTCJIEM, KOPCHb
HaTypaJIbHOﬁ CTCIICHU, CTCIICHb C PANHMOHAJIbHBIM
Z[eﬁCTBHTeJILHLIM

(BeIeCTBEHHBIM) IOKa3aTesieM, Jorapudm dmca,

ITOKAa3aTCJIEM, CTCIICHBb C

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

YMETh CBOOOJHO OIEPUPOBATh MOHATHAMHU:

rpaduk GyHKIMKH, 0OpaTHAsS (DYHKIHS, KOMIIO3HUIIUSL

(byHKUMHA, JWHeWHas ~(QyHKUMS, KBaJpaTHYHAs
(byHKIMA, cTeneHHas  (QYHKOUS  C  LEJNbIM
MoKka3aTejeM, TPUrOHOMETpUYecKHe  (YHKIUH,
oOpaTHbIe TPUTOHOMETPHYECKHE byHKIHH,

MokasatenbHass U JorapudpmMudeckas (QyHKIHY;
[YMETb CTPOUTH Trpaukd (YHKLUUH, BHIONHAITH
mpeoOpa3oBaHus rpauKoB QyHKITHI;

- YMETb HCIIOJBb30BaTh TIpapukd (QYHKUUH st
M3y4eHUs TPOLECCOB M 3aBUCHMOCTEH  IpH
[pELLICHUH 3a1a4 U3 JPYrHX yueOHBIX IPEIMETOB M
M3 peaJbHOW OJKU3HM; BbIpaXaTh (opMmysiamu
3aBHCHMOCTH MEX/1y BEJINYNHAMU;

- CBOOOJHO OIEPUPOBATH IOHSATHSIMH: YETHOCThH
(hyHKIHY, ¢$yHKIHH,

OrPAHUYCHHOCTD MOHOTOHHOCTBH

NEPHOJUIHOCTD
¢$yHKIHN,
(bYHKOHH, 3KCTpeMyM (QYHKIUH, HauOoIbIIee U
HauMeHbIIee 3HaYCHUS (YHKLUHHM Ha HPOMEXYTKE;
[YMETb IIPOBOJUTE HCCIEAOBaHIE (YHKIHN;

CBOMCTBA H

YMETh MCIOJB30BATh rpaduky
(hbYyHKIMN A7 pelleHHs] YpaBHEHHMA, HEPAaBCHCTB U
Bajad ¢ IapaMmerpamy; n3obpaxkaTp  Ha|
KOOPJIMHATHOM IUIOCKOCTHM MHOXECTBA PpELICHUH

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, pa3max,

YHUCJIIOBOI'O

nucrepcus,

OTKJIOHCHHEC Ha6opa;

IYMCHUEC H3BJICKATh, HUHTEPIIPETUPOBATD

BOCIIPMHHUMATDH

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

[Pa3IUYHBIC BUIBI HCKYCCTBA, TPAIUIH 1
TBOPYECTBO CBOETO W APYTHUX HApPOJIOB,
OIIyIaTh AMOIFOHANEHOE BO3JIEHCTBHE
MCKYCCTBA,;

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

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:

KoJsinuecTBO ayINTOPHBIX YaCOB Camocrosi-
TeJbHAasi padoTa
o0yualonierocsi
HaumenoBanue paznenon Teoperu- IIpakTn4ec- (4ac.)
Bcero qyecKoe
obyaenme KHe 3aHATHS (B T.u.
KOHCYJIbTAIINH)
2 3 4 5 6
MNoBTOopeHue Kypca maTeMaTUMKU OCHOBHOIA 12 6 6 -
WKObI
Mpamble M NJOCKOCTM B NPOCTPAHCTBE. 20 10 10 -
KoopAaunHaTbl M BEKTOPbI B NPOCTPAHCTBE
OCHOBbI TPUFOHOMETPUM. 16 8 8 -
TpuroHomeTpuyeckne GyHKUMMU
MpousBogHas u nepsoobpasHas GyHKUMK 32 16 16 -
MHororpaHHUKM U Tena BpalleHus 20 10 10 -
CteneHu u KopHU. CTeneHHas, 32 16 16 -
nokKasarte/sibHaA U norapudmuyecKkas
dyHKUUN
dnemeHTbl  Teopum BEpOATHOCTEN M 24 12 12 -
MaTeMaTUYeCcKol CTaTUCTUKU
KoHucynpranuu
Bcero mo mucniuminae 156 78 78 -
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2.3. TemaTnuyeckuii IJIaH U coJepKaHUue Y4eOHOH U CUMIITTHHBI

HaumenoBaHue pa3aesioB u

Conep:xanue yueOHOro Marepuasia (0CHOBHOE U NpodeccHoHaIbLHOE

Tem OPHEHTHPOBaHHUeE), 1a00paTOPHbLIe PaGOTHI U MPAKTHYECKUE 3aHATHS, O0bem dopmupyemMble
CcaMOCTOSITeIbHASA padoTa 00y4alouuxcs 4aCcoB KOMIIETEHIIUHU
1 2 3 4
Paspnen 1. IloBTopenue Kypca 10
MaTeMATHKH OCHOBHO# IIKOJbI
Tema 1.1. enp 1 330241 MATEMATUKHU [IPU OCBOEHUH CHEIIUATBHOCTH.
Ilenp u 3anaun MaTEMAaTUKU bazoBble 3HaHUS B yMEHHSI 110 MaTeMaTHKe B IPO(ecCHOHATBHOM U B TIOBCETHEBHOM
MIPH OCBOCHUH CIIEUAITBHOCTH. JeSITeTFHOCTH.
Uucna v BEIYMCIICHUS JlelicTBHsI HaJI MTOJIOKUTEIILHBIME U OTPHUIIATEIBHBIMH YUCIIAMH, ¢ OOBIKHOBEHHBIMU U
JECATHYHBIMU JAPOOSMHU.
JeiictBust co crenedsiMu, (HOPMYITBI COKPAIICHHOTO YMHOKEHUS OK 01, OK
KomOuHMpoBaHHOE 3aHATHE 2 02,
= OK 03, OK
Tema 1.2 IIpocThie NPOIICHTHI, Pa3HbIe CIIOCOOBI X BBIUMCIICHUS. JIMHEIHbIC, KBaJIpaTHBIC, 04
[IpolieHTHBIC BRIYUCICHHUSL. JTpOOHO-TUHEIHBIC YpaBHEHUS 1 HEPABEHCTBA OK 0 5,’ OK 06
YpaBHEHUS 1 HEpaBEHCTBA MK 1.3, [IK
KomMOuHMpOBaHHOE 3aHATHE 2 31
Tema 1.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHOZ0
[IpouieHTHBIE BBIUHUCTICHUS B Mo0ynsn)
po(heCCHOHATIBHBIX 33]a4ax
ITpocThie U coXxHBIE TPOLEHTHI. [IpOIIEHTHBIE BBIYUCICHUS B TPO(ECCHOHAIBHBIX
3aj1a4ax
[IpakTrueckoe 3aHATHE 2
Tema 1.4 Brruncnenus u npeobpa3oBanus. Y paBHEHUS U HEPABEHCTBA. | eoMeTpuHsi Ha TUIOCKOCTH
Pemenue 3anay. Bxognoi Kom6unnpoBaHHoOe 3aHsATHE 2
KOHTpOIL KonTpoabhas padora 2 OK 01, OK
03, OK 04, OK 07
Paznean 2. [Ipsimblie u IIK 1.3
IJIOCKOCTH B MPOCTPAHCTRBE. 20

Koopm/maTm 1 BEKTOPLI B
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NMPOCTPAHCTBE

Tema 2.1

OcHOBHBIE HOHSATHS
crepeomerpun. Pacnonoxenue
MPSAMBIX U TIJIOCKOCTEN

[Mpenmer crepeomerpuu. OcHOBHbIE TMOHATHS  (TOYKa, MpsMas, IUIOCKOCTD,
npoctpancTBo). OCHOBHBIC aKCHOMBI cTepeoMeTpuu. [lepecekaromuecs, napauienbHble U
CKpElIMBAIONIMECs  TpsMbIe.  YTOl  MEXIy  NpSIMBIMH B TNPOCTPAHCTBE.

[epnennukynspHocTs NpsAMbIX. OCHOBHBIE TPOCTPaHCTBEHHBIE (PUTYPBI

KomOuHMpOBaHHOE 3aHATHE

Tema 2.2
[TapannensHOCTH NPSMBIX,
MPsIMOU U MJIOCKOCTH, IIOCKOCTEN

[MapannensHas npsMas U miockoctb. Onpenenenue. [Ipuznak. CpoiictBa. Terpasap u
ero aneMeHThl. [lapamienenumnesn u ero anemeHTsl. CBOMCTBA MPOTUBOIOJIOKHBIX TpaHel u
auaroHaineil napamienenuneaa. [loctpoeHue OCHOBHBIX CeYeHUI

KoMOuHUpOBaHHOE 3aHATHE

Tema 2.3
[TepneHAUKYIJIAPHOCTD NPSMBIX,
IIPSIMOM M IIJIOCKOCTH, IIOCKOCTEN

[lepnennukynspusle npaMele. [lapamuiensHble TpsAMbIe, TEPICHIUKYIIIPHBIE K INIOCKOCTH.
[Ipu3HaK NepHeHIUKYISIPHOCTH IPSIMOX U INIOCKOCTH

KoMOuHUpOBaHHOE 3aHATHE

Tema 2.4
[epnieHuKysip 1 HAKJIOHHAS.
TeopeMa 0 Tpex neprneHauKyIIsIpax

IlepnieHauKynsap 1 HaKJIOHHasA. Teopema 0 Tpex NEPHEHANKYIApax. YIol MEXIy NpsIMon
U TIOCKOCTBIO.

Yron Mexny
MIPOCTPAHCTBE.

IINIOCKOCTSIMH. HepHeHI[I/IKy.HSIpHLIe IIJIOCKOCTH. Paccrosaus B

KomMOuHUpOBaHHOE 3aHATHE

Tema 2.5 JlekapToBBI KOOpPAMHATHI B TPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. ClIOKeHHE U
KoopauHaTsl 1 BEKTOPEI B BBIYATAHUE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uHcio. CkaldpHOE MPOU3BEICHHE
TIpOCTpaHCTBE BekTopoB. [IpocTeiilme 3a1a4u B KOOPAMHATAX.
KomOuHMpOBaHHOE 3aHATHE
Tema 2.6 Ilpogpeccuonanvrno-opuenmuposantoe cooeprcanue (cooeprcanue NPUKIAOH020

[IpsiMbIE U IIIOCKOCTH B
IIPaKTUYECKUX 3a7a4ax

MOoO0yns)

Bsanmuoe pacnionoxeHnue npsMbIX B IpocTpaHcTse. [lapamiensHOCT IpssMON 1
IUIOCKOCTH, IIapajlIeIbHOCTh INIOCKOCTEH, NEePIEHIUKYIISIPHOCTD IIOCKOCTEH.
Pacnonoxenue NpsMBIX U TIIOCKOCTEH B OKPY’KarolieM MUpe ( IPUPOAE, apXUTEKTYPE,
TeXHUKe). Pelenne npakTHKO-OpUEeHTHUPOBAHHBIX 33134
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IIpakTHueckoe 3aHsATHE 6
Tema 2.7 PacnonosxeHre npsMbIX U INIOCKOCTER B IpocTpaHcTBe. [lepneHaAnKyIapHOCTb U
Pemenue 3agau. [Ipsameie u napayieTbHOCTh MPAMBIX U TNIOCKOCTEH. JleKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.
IUIOCKOCTH, KOOPJMHATHI U Bekrops! B ipocTpancTBe. CroKeHUE U BEBIYUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha
BEKTOPHI B IPOCTPAHCTBE yrcao. Koopannatel BekTopa
KomOuHnpOBaHHOE 3aHATHE
KonTpoashas padora 2
Paspea 3.
OCHOBBI TPUTOHOMETPHH. 18
Tpuronomerpuuyeckue GpyHKIun
Tema 3.1 Pannannas mepa yria. [IoBopoT ToOUKH BOKPYT Havana koopauHaT. OnpeneneHue
Tpuronomerpuieckue CHUHYCAa, KOCHHYCa, TAHTCHCA, KOTAHT€HCA. 3HAKU CHHYCa, KOCUHYCa, TAHT€HCa U
(yHKiH MPOH3BONBHOTO YTIIa, KOTaHTeHCa [0 YeTBEPTAM. 3aBUCHMOCTh MEKy CHHYCOM, KOCHHYCOM, TAHT€HCOM U
amcna KOTaHT€HCOM OJTHOTO U TOTO )K€ yria
KomMOuHMpOBaHHOE 3aHATHE 4
Tema 3.2 Tpuronomerpudeckne ToxaecTBa. [Ipeodpa3oBaHus MPOCTEUIIIX
OcHOBHEIE TPUTOHOMETPUYECKUX BhIpaskeHHH. CHHYC, KOCHHYC, TAHT€HC W KOTAHTeHC YIJIOB 0. M -0
TPUTOHOMETPUYECKHE TOKAECTBA KomOuHMpoBaHHOE 3aHATHE 2
Tema 3.3 O06J1acTh ONPE/ISIICHUS M MHOXKECTBA 3HAYCHUH TPUTOHOMETPHUYCSCKUX (DYHKITHI.
Tpuronomerpuyeckue YeTHOCTh ¥ HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETPHUECKUX QyHKIHMH. CBOKCTBA
(ynkumm, nx cpoficTsa u rpaduKn rpadukoB QyHKIMI y=CcosX, y=sinx, y=tgx, y=ctgx. Ckarue u pacTssKeHue rpaduKoB
TpuroHoMeTpuieckux ¢pynkuuii. [IpeodpazoBanue rpad)ukoB TPUTOHOMETPHUUECKIX
(byHKIIHI
KomOunnpoBanHoe 3aHATHE 4
Tema 3.4 Ob6patHsie Tpuronomerpuieckre GyHkoun. Mx cBoiicTBa 1 rpauKH. OK 01. OK
Ob6patHbie 03 ’
TPUTOHOMETPHYECKHE (DYHKIIMH KombunanpoBanHoe 3aHATHE 2 OK 0'4 OK
Tema 3.5 VYpaBHeHHe cosx=a. YpaBHEHHE Sinx=a. Y paBHEHHE tgx=a, ctgx=a. Pemenune 06, ’
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Tpuronomerpuueckue TPUTOHOMETPUYECKUX YPABHEHU OCHOBHBIX TUIIOB: IPOCTEHUILINE TPUTOHOMETPUUECKUE OK 07
YPpaBHCHU:A ¥ HEPABCHCTBA YPaBHEHUS, CBOJSAIIMUECS K KBAJAPATHBIM, PELIAEMbIE PA3TI0KEHUEM HA MHOKUTENH, 11K 4.2
OJHOPOJHBIE.
IIpocreiiiie TPUrOHOMETPUYECKHUE HEPABEHCTBA
KomOunupoBaHHOE 3aHATHE 4
Tema 3.6 [TpeoOpazoBanKe TPUTOHOMETPUUECKUX BhIpKEHHUH. Pelienne TpuroHoMeTpuiecKkux
Pemenue 3anau. OcHOBBI ypaBHEHHUH M HEPABEHCTB B TOM YHCJIE C HCIOIb30BAHHEM CBOMCTB (DYHKLIUHI
TPUTOHOMETPUH. KomOuHupoBaHHOE 3aHATHE
Tpuronomerpuueckue GyHKLIUHN KonTpoabHas padoTa 2
Pasnean 4. [IpousBoanasi u 30
nepBooopasHas GyHKUMHU
Tema 4.1 [Tpupamenue aprymenra. [lpupamenue Gpynkimu. 3anayun, MPUBOIAIINAE K TOHITHIO
ITonstre npousBonHoi. @opMynsl | mpou3BoAHON. Ompenenenne Npou3BOIHON. ANTOPUTM OTBHICKAHUS IIPOU3BOIHOM.
1 nipaBmia quddepeHInpoBaHUsS Dopmynsl guddepentmporanns. [lpasuna nuddepernmupoBanus.
KomOuHMpOBaHHOE 3aHATHE
Tema 4.2 [MonsiTre HenpepbiBHOW GyHKIMKM. CBoMicTBa HeNMpepbIBHOH QyHKIHMU. CBI3b MEXKITY
[TonsiTve 0 HEMIPEPHIBHOCTH HETNPEPHIBHOCTHIO M TU(P(PEePEHIIUPYEMOCTHIO QYHKIIUH B TOUKE. AJITOPUTM PEIICHUS
¢yHKkunu. Metoa HHTEpBAJIOB HEPAaBEHCTB METOJIOM MHTEPBAJIOB
KomOuHupoBaHHOE 3aHATHE 4
Tema 4.3 I'eomeTpryeckuii CMBICI MPOU3BOHON (DYHKIIMH- YTIIOBOH KO HHUIIMEHT KacaTelIbHOM
I'eomeTpuyeckwuii u K rpaduKy GYHKIUH B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduKy QyHKIUU. ANTOPUTM
(hu3HUeCKUi CMBICI IPOM3BOAHON | COCTABIICHHsI YpaBHEHHsI KacaTelIbHOH K rpaduky dyHKImH y=f(X)
KomOuHMpOBaHHOE 3aHATHE
Tema 4.4 Bospacranue u yOpiBaHue yHKINH, COOTBETCTBUE BO3PACTAHUS U yOBIBaHUS (DYHKINHU
MOHOTOHHOCTD (YYHKITHH. 3HaK MPOU3BOTHON. 3a7a4ui HA MAKCUMYM U MUHIUMYM. AJITOPUTM HCCIIEAOBAaHUS (PYHKIUN OK 01,
Touku s3kcTpeMyma U IIOCTPOEHMUsI ee rpaduKa ¢ HTOMOLIBIO TPOU3BOTHON OK 04, OK
KoMOunnpoBaHHOE 3aHITHE 4 06,
Tema 4.5 Hccnenopanue QyHKIME HA MOHOTOHHOCTD M IOCTPOSHHUE IPadUKOB OK 07
Hccnenopanue QpyHKimii i Kom6uHupoBaHHoe 3aHATHE 4 MK 2.2

MOCTPOCHHUE rpadrKoB

Tema 4.6

HaXO)K,I[eHI/Ie HAMMEHBIIEr0 U HAUOOJIBIIEr0 3HAYCHUN (bYHKI_[I/II/I, OOCTPOCHUC
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Haubonbiiee n HanmeHblIee
3HaYeHne (pyHKIuN

Fpa(l)I/IKOB C UCIIOJIb30BAHUCM arrapara MaTCMaTUICCKOro aHajimnsa

KOM6I/IHI/Ip0BaHHOG 3aHsATHC

2
Tema 4.7 Ilpogpeccuonansno-opuenmuposannoe cooepircanue (cooeprcanue nPUKIAOHO20
Haxoxaenue onTuMansHOTO MO0yns)
pe3ynbTaTa ¢ IOMOIIBIO Haunmenspiiee u HanboJplee 3HaueHNE (YHKINU
IPOU3BOJHOMN B MPAKTUYECKUX [IpakTHYECKOE 3aHATHE 4
3aJadax
Tema 4.8 O3HakOMJIGHHS C TIOHSATHEM WHTETpalia W TepBooOpasHoil it Qyskomu y=f(x).
IepBooOpasHast (pyHKIHHL. Pemenue 3a1a4 Ha CBA3b MEPBOOOPA3HON U €€ POU3BOIHOM, BHIYMCICHHE MIEPBOOOPA3HOM
Ilpapuiia HaxoxeHuA mis pysximun. Tabnuua (QOpMysT HaxOKAeHHs INepBOOOpasHbIX. M3ydeHue IIpaBui
nepBOOGpasHEIX BBIYUCIICHHS TIEPBOOOPA3HOM
KomOuHMpOBaHHOE 3aHATHE 4
Tema 4.9 3amauu, MPUBOISIINE K TIOHSATHIO ONPEETICHHOTO HMHTETpasia- O BEIYMCICHUH TIOIAIH
[Inomane KpUBONHHEUHON KpuBOoJuHEHHON Tpanenuu. [loHsaTue onpeneneHHoro naTerpana. I'eomerpuyeckuil u
tpanennu. ®opmyna HeroToHa- ¢uznueckuii cMbIca onpeneneHHoro naterpana. ®opmyna Hetorona-Jleitbuuna.
Jleiibnuma Peurenue 3a7au Ha mpUMeHEHHUE MHTETPAJIa JUIsl BBIYUCICHUS (PU3HYECKUX BETHYMH U
JIonIaei.
KomOuHMpoBaHHOE 3aHATHE
KonTpoabnas padora 2
Pa3zpnen 5. MHOrorpaHHMKH U 26
TeJla BpallleHust
Tema 5.1 ITpusma (HakinoHHAs, IpsiMast, IpaBUIIbHASA) U ee aneMeHThl. [lapannenenunen.
[pusma, napanenenunen, Ky6, | CpoiicTBa npsiMOyrospHOro mapasienenumena. Ky6. [TupaMuia u ee s1eMeHThL.
NUpaMHJIa U UX CEUCHHUS TTpaBuIbHAS THPAMI/IA
MOMHUPOBAHHOE 3aHSITHE 4
Tema 5.2 [Inomane MOBEpXHOCTH MHOTOTPaHHUKOB. [IpocTeiinme komOnHauu
1IpaBUIBHEIC MHOTOTPAHHUKH B | MHOTOIPAaHHUKOB. BEIUMCIIEHHE SI€MEHTOB MPOCTPAHCTBEHHBIX Guryp ( pebpa, AuaroHaH,
KU3HH yruisl). [IpaBuiibHBIE MHOTOIPAHHUKH
KoMOuHupoBaHHOE 3aHSITHE 4

Tema 5.3

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (codeprcanue HPUKIAOHO20
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Hunuaap, KoHyC, Wap U UX
CCUCHMUS

Mo0ynsa)

Hunuuap, koHyc, cdepa u map. OCHOBHBIC CBOWCTBA MPSIMOT0 KPYrOBOTO MIMHIPA,
MPSIMOTO KPYroBOTO KOHyca. M300pakeHue Ten BpalieHus Ha miockocty. [Ipeacrasinenue
00 yceueHHOM KoHYyce. CeueHns KoHyca (TTapayiellbHOe OCHOBAHUIO U MIPOXO/IAIIEe Yepe3
BEpIIKHY ), CCUCHUS [IMIUHIIpa (MapalIebHO U MEPIICHIUKYIISIPHO OCH), CEYCHHUS II1apa.
PasBepTka muimuHIpa U KOHYycCA.

MHOFOl"paHHI/IKI/I 1 TCJIa BpalllCHUA

[IpakTrdeckoe 3aHsTHE 4
Tema 5.4 OOGbeMEbI H TUIOMIATH O0beM npsaMoyronasHOro napasurenenumenaa. Oovem Kyda. O0BeM MpsAMON IPU3MEI H
MOBEPXHOCTEH Tel munHapa. O0beMbl TUpaMuIb U KoHyca. O0beM mapa
KomOuHMpOBaHHOE 3aHATHE 6
Tema 5.5 IIpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcaHue RPUKITAOHO20
[Tpumepsl cummeTpuii B MOOys)
npodeccun
[ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LICHTPAJIbHAS, OCEeBasl, 3ePKaIbHAsN).
O06001menue nMpeaCcTaBICHA O IPABIIFHBIX MHOTOTPaHHHUKAX ( TETpadap, KyO, OKTa’ip,
JOJeKadp, UKOCA3IP)
[Tpumeps! cummeTpuii B mpodeccun
[MpakTudeckoe 3aHsTHE 4
OO0BeMBI U TUIOIIA/IN TIOBEPXHOCTH MHOTOTPAHHHUKOB M TEJl BpaIleHHS
Tema 5.6 KoMOuaHMpOBaHHOE 3aHATHE 2
Pemenue 3azau. KontponbHas pabora 2

Pasnea 6

CTeneHu U KOPHM.
Crenennas, mokasarejbHas
Jorapudpmuyeckasi pyHKIHUH

32

Ma 6.1
erieHHas (QyHKIUS, €€ CBOMCTBA.
eo0pa3zoBaHue BHIPAKEHUH €

IlonsaTe KOpHS n-OM CTENEHH W3 JCHCTBUTENBHOTO 4ucia. OYHKIUU y=7{/§ ux

cBolicTBa u rpa¢duku. CBoiicTBa KOpHA n-oii crenenu. [IpeoOpasoBaHue MppaluOHAIBHBIX
BBIPA)KECHUM.

OK 01,

OK 04, OK
06,

OK 07

IK 2.1
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DHSIMHU N-OM CTEIICHU

KomOuHHpOBaHHOE 3aHATHE

Tema 6.2

CBoiicTBa CTENEHH C
palMoOHAaIbHBIM H
IEMCTBUTEILHBIM ITIOKA3aTeIeEM

[oHsiTHe CTENEHN C pallMOHAIBHEIM MoKa3areneM. CTerneHHbIe (QYHKIIUU, CBOHCTBA U
rpaduKu

KomOuanpoBaHHOE 3aHATHE

Tema 6.3
Pemenue upparmoHanbHbIX
YpaBHEHUI

PaBHOCUIIBHOCTH HUppalOHAJIbHBIX ypaBHeHHﬁ. MeTtoap! ux pelICHUA

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.4

[lokazarenbHas GyHKISL, ee
cBolicTBa. [lokazarenpHble
YpaBHEHHMS U HEPABEHCTBA

CreneHs ¢ MPOM3BOJIBHBIM JIEHCTBUTENBHBIM NIOKa3aTeneM. Ompeenenne
MoKa3aTenbHON (YHKIMH U €€ CBOWCTBA. 3HAKOMCTBO C IPUMEHEHHEM MTOKa3aTeIbHON
¢yHkuuy. Pemenne nokasarenbHBIX ypaBHEHUI METOAOM YpaBHUBAHUS ITOKa3aTeNe,
METOIOM BBEJCHHSI HOBOW NIEpEMEHHOH, (PYHKIIMOHATBHO-TPAPUIECKUM METOIOM.
Pemenne moka3aTelTbHBIX HEPAaBEHCTB

KomOuHMpOBaHHOE 3aHATHE

Tema 6.5
Jlorapudm umcna. CoricTBa
norapudmoB

Jlorapudm uncna. Coiicta norapudmos. Onepanus J0rapuQMUPOBAHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 6.6

Jlorapudmudeckast GyHKIUS,
ee cBoiicta. Jlorapupmudaeckue
HEpaBEHCTBA U yPaBHEHUS

Jlorapudmuueckas QyHKIMs U ee cBOWCTBa. [loHATHS TIorapu(MHUECKOTO YpaBHEHHS.
Omnepauysi TOTEHUUPOBAHUS. TpHU OCHOBHBIX METOAA PELICHUS JIOrapUPMUIECKUX
ypaBHEHUH: QyHKIIMOHATBHO-TpadUUECKUil, METOI IOTCHIIUPOBAHUS, METOJ] BBEJICHUS
HOBOU niepeMeHHoH. Jlorapudmuyueckue HepaBeHCTBA

KomOuHMpOBaHHOE 3aHsATHE

Tema 6.7
Jlorapu¢™mel B ipupo/ie u
TEXHHKE

Ilpogpeccuonanvho-opuenmuposannoe codeprcanue (cooeprcanue RPUKIAOHO20
Mo0yns)

[Mpumenenne norapudma. Jlorapudmudeckas crmpaiib B mpupoje. Ee Mmaremarndeckne
CBOMCTBa

HpaKTqucxoe 3aHATHUC

Tema 6.8

CreneHHasi, nokaszatesbHast U jorapupmudeckas GyHKuun. Pemenne ypaBHeHuUi
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Perrenne 3a1au. CreneHuHas,
MOKa3aTe/IbHASA 1

KOM6I/IHI/Ip0BaHHOG 3aHsATHC

Kourpoabnast padora

sorapubmMudeckas QyHKIHHA 2
Pazgen 7. dnemeHThI
TeopHuH BeposiTHOCTel 1 20
MAaTeMaTH4YeCKOH CTATHCTHKH
Tema 7.1 CoBMecCTHBIE I HECOBMECTHBIE COOBITHs. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CobbItHe, BEPOSTHOCTH VYcinoBHas BEpOATHOCTh. 3aBUCUMBIE W HE3aBUCHMBIE COOBITUS. TeopeMbl 0 BEpOSITHOCTH
coObITHs. ClIOKEHNE U § TPOM3BEICHNS COOBITHIA OK 02,
YMHOYKCHHC BCPOATHOCTCH KomOunupoBanHoe 3aHATHE OK 03, OK
4 05,
Tema 7.2 IIpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcaHue HnPUKITAOHO20 MK 4.2
BepositHOCTE B MoOy)
podeCcCHOHATBHBIX 3aMa9ax
OTHOCHTENbHAs YacTOTa COOBITHS, CBOMCTBA ee yCTOHUYNBOCTH. CTaTHCTHYECKOE
onpeeiacHue BeposaTHOCcTH. OLieHKa BEPOSTHOCTH COOBITHS
IIpaxkTHueckoe 3aHATHE 4
Tema 7.3 Bune! cayqaiiaeix BennauH. OnpeneneHne TMCKPETHON CITydaliHON BETHMYUHBI. 3aKOH
JuckpeTHas ciaydaiHast pacnpeesieHust AUCKPETHOU cilydaiiHOW BesIn4KHBL. Ee unciioBble XapakTepUCTHKI
BEJIMYMHA, 3aKOH €€ KomOuHupoBaHHoOe 3aHsAATHE
pacnpeseeHus 6
Tema 7.4 [lepBuuHas 00pabOTKa CTATHCTUYECKHX TaHHBIX. YHCIOBBIE XapaKTePUCTHKH
3amayn MaTeMaTHYECKOM ( cpenHee apudmeTHUecKoe, MeaHa, pa3Max, aucrepcus). Padora ¢ Tabnuamu,
CTaTUCTUKU rpaduKamMHu, 1uarpaMMamMu
KomOuHupoBaHHOE 3aHATHE 4
Tema 7.5 Bunber coOwiThii, BeposSTHOCTH cOObITHH. CroXeHHE W YMHOXXEHHE BEPOSITHOCTEH.
DneMeHThI TEOPHH JluckpeTHasi ciydaiiHas BeJIMYMHA, 3aKOH €€ paclpelescHHs. 3aaqd MaTeMaTHIecKOi
BEPOSATHOCTEH U MATEMATUYCCKON | (ratyeTuKy
CTaTHCTUKH
KonTponbnas padora 2
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IIpomexyTounast atrecTanus ( IK3aMeH)

Bcero: ‘

156
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2.4. Coagepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne

pa3 HaumenoBanue Popwma
e pasena ConeprxaHnue pazaena TEKYILETO
a KOHTPOJIA
1 2 3 4
1 IloBTOpEHME ba3oBple 3HaHMS M yMEHUS 1O MareMaTHKe B v
Kypca po)eCCHOHAIBHON U B TTIOBCEHEBHOM JCATEIHBHOCTH.
MaTeMaTHKH Jle#icTBHA Haj HOJOKHMTENbHBIME ¥ OTPULATEILHBIMH
OCHOBHOH YHCIaMHU, C OOBIKHOBEHHBIMU M JECATUYHBIMU JPOOSIMHU.
TR [TpocTble MPOLEHTHI, pa3HbIE CIIOCOObI UX BBIYUCICHUS.
Beruucnienus u npeodpa3oBaHus
2 | IIpsimMbie U [Tpenmer crepeomerpun. OCHOBHBIE IOHSTHSL. v
IUIOCKOCTH B [TapamienpHble mpsiMast U IIIOCKOCTh. TeTpasp u ero
NPOCTPAHCTBe. aneMeHThl. [lapamnenenunesn u ero 3J1€eMeHTHI.
Koopaunarer m | I[lepnennukynsapaslie npsmele. [lapaniensHblie npsmele,
BEKTOPbI B NEepIeHIUKYIIIpHBIE K II0cKOCTH. [Ipu3Hak
NPOCTPAHCTBE NEPIEHIUKYJIAPHOCTH IPSIMON U TUIOCKOCTH.
[lepnenukynsp 1 HakIOHHas. Teopema o Tpex
NEPIEHIUKYIIApax. YIoa MeXAY IPsIMON U INIOCKOCTBIO.
3 | OcHoBBI Panuannas mepa yrna. BpamarensHoe npuxxenue. CUHyc, v
TPUTOHOMETPHH. | KOCUHYC, TAHI'€HC U KOTaHIeHC uncia. PopMyiisl
Tpuronomerpuy | npuseneHus. PopMyiisl cinoxeHns. PopMysibl yABOCHUS
eckue pynkuuu | Gopmyssl nonoBuHHOrO yria. [IpeobpazoBanus
IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKCHU I
ITpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B
[IPOU3BENICHUE U POU3BEACHUS B cyMMYy. Boipakenue
TPUTOHOMETPUUYECKUX (PYHKLUN Yepe3 TaHT€HC
MOJIOBUHHOTO apryMeHTa. TpuroHomeTpuyeckue
ypaBHEHHUs U HepaseHcTBa [Ipocreiimme
TPUTOHOMETpUYECKHE ypaBHeHUs. [Ipocrelimue
TPUTOHOMETpHUUYECKHe HepaBeHCTBAa. OOpaTHbIe
TpUTOHOMETpHUecKue QyHKIUU. APKCUHYC, apKKOCHUHYC,
ApKTaHIeHC.
4 | NpoussogHaa n | [IpousBonas. [ToHSTHE O IPOU3BOIHON (PYHKIIUH, €€ v.A

nepsoobpasHasn
$yHKUUK

reOMETPUUECKUH U (PU3NIECKUN CMBICI. Y paBHEHHE
KacaTelbHOU K rpaduky ¢pyHKuu. [Ipon3BoaHbIE CyMMBIL,
Pa3HOCTH, IPOU3BENIEHNUS, YacTHbIE. [Ipon3BogHbIE
OCHOBHBIX 2JIeMEHTapHbIX pyHKUUH. [Ipumenenue
MIPOU3BOTHON K MCCIIEIOBAaHUIO (YHKIIUK U MIOCTPOCHUIO
rpa¢ukoB. [IponsBoanbie 00paTHOW QYHKIIMU U
KoMno3uuu gyHkuuu. [Ipumeps! ncnonb3oBanus
IIPOU3BOJHOM Ul HaXOXKACHUS HaWIyqIlEero peleHus B
MPUKIIAIHBIX 3a7a4ax. Bropas npousBoaHas, ee
TreOMETPUYECKUH U (PU3MYECKHI CMBICI.
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pa3
Jen

Hanmenosanue
pasnena

Copneprxanue pas3ziena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

MHororpaHHuK

H H TeJ1a

BpAallleHUus

Crenenu u
KOpPHH.
CreneHnas,
NnoKa3arejibHas
"
Jorapupmuyeck
ast yHKUMH

[Tpu3ma (HakJIOHHas1, IpsiMasi, IpaBUJIbHAS) U €€ 2JIEMEHTHI.
[Tapannenenunen. CBolcTBa MPSAMOYTOJBHOTO
napayutenenunena. Kyo. [Tupamuna u €€ 2eMeHThI.
[IpaBunpHasg nupamua. [lnomaas noBepxHocTu
MHOTOTpaHHUKOB. [IpocTeline KoMOnHAITIT
MHOI'OIPAaHHUKOB. BbI4KclieHHE 371EMEHTOB
IPOCTPaHCTBEHHBIX (puryp (p&Opa, TMaroHasu, yribl).
[TpaBuiibHbIe MHOTOTpaHHUKU. [lununnp, konyce, chepa u
m1ap. OCHOBHBIE CBOMCTBA IPSIMOI0 KPyroBOro HUJIMH/PA,
MPsIMOTO KpyroBoro konyca. 300paxkenue ten BpameHus
Ha Tuiockoctu. [IpencraBienne 06 yceu€HHOM KOHYCE.
[loHsiTHE KOPHS N-OM CTENEHU U3 JIEUCTBUTEIBHOIO YUCIIA.

dyukuuu y = VX ux cBoiicTa u rpaduxu. CBoiicTBa
KOpHs n-oii crenenu. [IpeobpazoBaHne MppannoHaIbHbIX
BbIpaKeHMI. [IoHATHE CTENEHN ¢ palMOHAIBHBIM
nokasaresneM. CTeneHHble GyHKIIUU, UX CBOMCTBA U
rpaduku. CterneHb ¢ IPOU3BOIBHBIM JICHCTBUTEIBHBIM
nokasareneM. OnpezaeneHne NoKa3aTenbHON QyHKIUY U ee
CBOIiCTBa. 3HAKOMCTBO C IPUMEHEHUEM [10Ka3aTeIbHOM
¢bynkuuu. Pemenne nokasarenbHbIX YpaBHEHUH METOJIOM
YpaBHHUBAHHMS MTOKA3aTEEH, METOJIOM BBEJCHHS HOBOM
HepeMeHHOM, (PyHKIIMOHAIbHO-TPapHUUECKUM METOIOM.
Pemenune nmokazatensHbIX HepaBeHCTB. Jlorapudmuueckas
¢byHkuus u ee ceoiictBa. I[lonarue norapupmudeckoro
ypaBHeHus. Onepanys noTeHIUpoBaHusl. Tpu OCHOBHBIX
METO/a PeLIeHUs JTOrapu(PMUIECKUX YpaBHEHUIL:
(GyHKIIMOHAIbHO-TpadUUECKUI, METO/1 TOTEHIIMPOBAHMUSI,
METO/ BBEJICHUsI HOBOH nepemMeHHoM. Jlorapudmudeckue
HEPaBEHCTBA

v

nemeHTbl
Teopuu
BepoATHOCTEe! U
MaTemaTU4ecKoun
CTaTUCTUKM

OcCHOBHBIE IOHATHS KOMOMHATOPUKH. 3a/1a4ui Ha MOJICYET
YHCclia pa3MeIlleHUH, IepecTaHOBOK, coueTaHuu. Pemenue
3ajia4u Ha nepebop BapuanToB. Popmyna 6uHoma HeroToHa.
CBoricTBa OMHOMUHAIBHBIX KO3 (HULIHEHTOB. TpeyronbHUK
[Tackans. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
YMHOXeHHE BeposiTHOCTeH. [IoHATHE O HE3aBUCUMOCTH
coObITUH. JIUCKpEeTHAs CilydanHasi BEIMUMHA, 3aKOH ee
pacnpezneneHus. YucioBble XapaKTEpUCTUKU AUCKPETHOU
CIIy4yanHOH Beau4uHbL. [IoHsATHE 0 3aKOHE OOJBIITUX YHCeT.
[TpencraBienue nanHbIX (TaOIMIIBI, JUATPAMMBL, Tpadukh),
reHepaibHasi COBOKYITHOCTh, BBIOOpKA, CpeiHEe
apupmeTnueckoe, meauana. Ilonstue o 3amauax
MaTeMaTHYeCKOH CTaTUCTUKU. Perenre mpakTH4eckux
3a]1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

[Ipumeuanue: Y — ycTHBIN onpoc, /] — MaTeMaTU4eCKU TUKTAaHT
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2.4.2. 3aHATHSA CEMHUHAPCKOT0 THIIA
He npenycmorpensr

2.4.3. IlpakTHyecKue 3aHATHA

Ne Hanverosanie HaunmenoBanue npaktuyeckux (JabopaTopHbIX) padoT Teci(})/l;uhi?o
pasziena KOHTPOJIA
1 2 3 4
IToBTOpEHME basoBble 3HaHMA M yMEHMS 10 MAaTeMaTHKE B v
Kypca po)eCCHOHAIBHON U B TTIOBCEHEBHOM JCATEIHBHOCTH.
MaTeMaTHKH JleWCTBHS HaJ MONOKHTENLHBIME M OTPULIATEIbHBIMH
1  |oCHOBHOM IIKOJBI
YUCIAMU, C OOBIKHOBEHHBIMH U JAECATUYHBIMU ApOOsSMHU.
IIpocTele TPOLEHTHI, pa3HbIE CHOCOOBI MX BBIYUCICHUS.
Beruucnenus u npeodpa3oBaHus
[IpsimMble n [Ipenmer crepeomerpuu. OCHOBHBIE TOHATHS. VY. ITP,KP
IJIOCKOCTH B [TapannensHble psiMas ¥ INIOCKOCTh. TeTrpasap u ero
IIPOCTPAHCTBE. anemeHTsl. [lapamtenenumen u €ro 3JIEMEHTHI.
2 Koopaunatsl 1 | Ilepnenaukynspusie npsaMsle. [lapannenbHabie npsMele,
BEKTOPHI B NEpIEeHIUKYJIApHBIE K III0cKoCTH. [Ipu3Hak
IIPOCTPAHCTBE NEPIEHIUKYIIIPHOCTH MIPSIMON U INIOCKOCTH.
[Iepnennukynsap u HaknoHHas. Teopema o Tpex
NEPIEHIUKYIIApax. YIoa MeKAy NPsIMON U INIOCKOCTBIO.
OcHOBBI Pannannas mepa yria. Bpamarensnoe asuxenue. Cunyc, V. IIP,KP
TPUTOHOMETPHUH. |KOCHHYC, TAHI'€HC U KOTaHIeHC uncia. PopMyiisl
Tpuronomerpuue [npusBeacHus. @opmyisl ciioxeHus. POpMyIIbl yIBOCHH
ckue Gy  |Dopmyssl monoBUHHOTO yria. [IpeobpazoBanus
IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKCHU I
ITpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMIH B
3 IIPOU3BEJICHUE U IIPOU3BEICHUSA B CyMMY. BeIpakeHue
TPUTOHOMETPUUYECKUX (DYHKIUN Yepe3 TaHT€HC
ITOJIOBUHHOTO ApryMeHTa. TpUrOHOMETPUYECKNE YPAaBHEHUS
u HepaseHcTBa [IpocTeiiime TpuroHoMeTpuuecKue
ypaBHeHus. [Ipocreiiiirie TpUroHOMETPUIECKHE
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYECKHE (DYHKIHMH.
ApKCUHYC, apKKOCHHYC, apKTaHI'€HC.
ITpousBonnas u  |[IpousBoaHas. [Tonarue o mpousBogHON GYyHKINH, €€ V. I1P,KP
nepBooOpazHasi  [TEOMETPUUYECKUN U (PU3NIECKUM CMBICI. Y paBHEHHUE
byHKINN KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CyMMBI,
pa3HOCTH, IPOU3BEAEHUs, YacTHbIE. [[pon3BOHBIE
OCHOBHBIX 2JIEMEHTapHbIX (QyHKIMH. [Ipumenenne
4 MIPOU3BOTHOM K UCCIIEIOBAaHUIO (YHKIIUM U TIOCTPOCHUIO
rpa¢ukos. [IpousBoanbie 00paTHON HYHKIMU U
KoMno3uuu yHkuuu. [Ipumeps! ncnonb3oBanus
IIPOU3BOIHON Ul HaXOXKACHUS HaWIyqIlEero peleHus B
MIPUKIIAHBIX 33/1a4ax. Bropas nmpousBoaHas, ee
reOMEeTPUYECKUi U (PU3NYECKHI CMBICI.
Mmuororpanauku |[Ipu3Ma (HakJIoOHHAas, MpsiMasi, MpaBuwiIbHas) u e€ anementsl. | Y,IIP,KP
¥ TeJa BpalleHus [Tapannenenunen. CBolcTBa NPSAMOYTOJIBHOTO
5 napamnenenunena. Ky6. I[lupamuna u e€ 31eMeHTHI.

[IpaBunpHasg nupamuaa. [lnomaas noBepxHOCTH
MHOTrorpanHukoB. Ilpocreiimme koMOHMHALIMU
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MHOT'OIPAaHHUKOB. BbI4nciieHre 3J1eMeHTOB
MPOCTPAHCTBEHHBIX GUTYp (pEOpa, TMaroHaau, yribl).
[TpaBuiibHBIe MHOTOTpaHHUKH. [{unuHp, koHyC, chepa u
mrap. OCHOBHBIE CBOMCTBA MPSIMOI0 KPYyroBOro HUIHH/PA,
IpSIMOTO KPYroBOro kKonyca. M3o0paxkeHue Ten BpalieHus
Ha iockocTu. [IpencraBienue 06 yceuéHHOM KOHYCe.

Crernenu u [ToHsITHE KOPHA N-0¥ CTENEHU U3 ICUCTBUTEIBHOTO YHUCIIA. V. IIP,KP
KOpHH. Oy y = VX ux cBoiicTBa u rpaduxu. CBoiicTBa
Crenennas, KOpHsI n-oii ctenenu. [IpeoOpazoBanne uppaoHaIbHbIX

ITOKa3aTC/bHasA U |BpIpaykeHU. [IoHATHE CTENEHN ¢ pallMOHAIBHBIM
norapupmMudecKa [mokasatenem. CTeneHHbIE (yHKIMH, UX CBOMCTBA U

A GyHKIHH rpaduku. CTeneHs ¢ MPOU3BOJILHBIM JACHCTBUTEIBHBIM
nokasaresneM. OnpezeneHne Noka3aTenbHol QyHKIMY U ee
CBOICTBa. 3HAKOMCTBO C IPUMEHEHUEM [10Ka3aTeIbHOU
¢byHkuuu. Pemenne nokasarenbHbIX YpaBHEHUH METOJIOM
YpaBHHUBAHHMS MTOKA3aTEEH, METOJIOM BBEJCHHS HOBOM
HepeMEeHHO, (yHKIIMOHATbHO-TPapHUUECKUM METOIOM.
Pemenue nmokasarensHbIX HepaBeHCTB. Jlorapupmmaeckas
¢byHkuus u ee ceoiictBa. [lonarue norapupmudeckoro
ypaBHeHus. Onepanus noTeHIUpoBaHusl. Tpu OCHOBHBIX
METO/a PEeLIeHUs JToOrapu(PMUIECKUX YPABHEHUI:
(GyHKIIMOHAIbHO-TpaUUECKUI, METO/1 TIOTEHLIUPOBAHMUSI,
METOJ BBEJICHUsI HOBOH nepemMeHHoM. Jlorapudmuyeckue
HEPaBEHCTBA

OCHOBHBIE TOHATHS KOMOMHATOPHUKH. 3a/1a4 Ha MOJICYECT V. ITP,KP
Yyucia pa3MelieHui, epecTaHOBOK, coYeTaHul. Pemenue
3aj1a4 Ha epebop BapuantoB. dopmyna 6mHOMa HeloTOHA.
CpoiicTBa OMHOMHHAIBHBIX KO3 PuineHToB. TpeyroibHuK
[Tackans. CoObiTHE, BEPOATHOCTH COOBITHS, CIOKEHUE U
YMHOX€EHHE BeposiTHOCTEN. [IoHsATHE 0 HE3aBUCUMOCTH
coObITHi. JlckpeTHas ciydaiiHasi BEIMUMHA, 3aKOH ee
pacnpeneneHus. YucIoBble XapaKTEPUCTUKU TUCKPETHOU
ciyuyaitHoi BennuuHbL. [ToHATHE 0 3aKOHE OONBIINX YHCEIL.
[IpencraBienue qaHHBIX (TaOIULBI, TUArpaMMbl, TpapuKH),
reHepajbHas COBOKYIHOCTb, BEIOOpKA, cpesiHee
apudmernueckoe, meauana. [lonstue o 3agadax
MaTE€MaTU4YeCKOU CTaTUCTUKU. PerieHne npakTu4ecKkux
3a/1a4 C NPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

OEeMEHTHI
TEOPHUH

7  |BepoOSITHOCTEH U
MaTeMaTH4IeCKO
CTaTUCTHKH

V ITP,KP

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

2.4.4. Conep:kaHue caMOCTOSITeJIbHON PadoThI
He npenycmorpeno

2.4.5. TlepeuyeHb y4eOHO-METOANYECKOT0 00ecTiedeHHs 1JIsl CAMOCTOATEILHOMH PadoThI
00y4YAOIIHUXCS 10 TUCHHILINHE

He penycmotpeno
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MU

Oco0OeHHOCTh (eiepanbHBIX TOCYJApPCTBEHHBIX O0pa30BaTEbHBIX CTAHIAPTOB
o0pa30BaHUsI— 3TO UX JACSATEIbHOCTHBIN XapaKTep, KOTOPbIA CTABUT TJIABHOM 3aj1auei
Pa3BUTHE JIMYHOCTH 00Yy4arOIIerocs.

[locTaBineHHass 3ajaya MO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, YMEHU, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYACHTa, a WMEHHO BHEIPCHHE COBPEMEHHBIX 00pa30BaTEIBHBIX
TEXHOJOTUNA. YXOJ OT TPaJUIMOHHOTO 3aHSITHUS 4Yepe3 HCIOJIb30BAHHE B IMPOIECCE
00y4YeHHUS HOBBIX TEXHOJIOTHH MO3BOJISET YCTPAHUTh OAHOOOpa3re 00pa30BaTeIbHON
cpeabl U MOHOTOHHOCTh Y4E€OHOIO Mpoliecca, CO34acT YCJIOBHUSL JIJIi CMEHBI BUJIOB
NEATEeIIbHOCTH oOyyarommxcs, MO3BOJIUT peanu3oBaTh MIPUHLIUIIBI
3mopoBbhecOepexkeHusi. PexoMeHayeTcss OCYIIeCTBISATH BHIOOP TEXHOJIOTHH B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACpP)KAHWS, LEJNed  3aHATHS, YPOBHS
MOJATOTOBJIICGHHOCTH  OOYyYaloImMXCs,  BO3MOXHOCTH  YJOBJIETBOPEHHS  HX
o0pa3oBaTeIbHBIX 3aPOCOB M UX BO3PACTHOM KaTEropuu.

B ycnoBusix peanmuzaruu tpeboBanuit ®I'OC nHaunbonee akTyadbHBIMU TIPH
U3YYCHUU MAaTEMATUKHU CTAHOBSTCS CIIEAYIOIINEe 00pa30BaTeIbHbIE TEXHOJIOTHH:

1) TMYHOCTHO-/CSITEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOT U,

3) pa3BuBaroIas TEXHOJIOTHS;

4) 3mopoBbecOeperaronias TeXHOJIOTHS;

5) nHOOKOMMYHHUKAITMOHHAS TEXHOJIOTHSI.

3.1.00pa3oBaTe/1bHbIC TEXHOJIOIMH IIPH NMPOBEICHUH JIEKIUH

Ne Tema Buael npumeHseMbIx Kou-Bo
00pa3zoBaTebHBIX TEXHOJIOTHI| Yac
1 2 3 4
1. ([Tema 1.1. Uenb u 3agauvM matemaTtvku npu JIn4HOCTHO-/IesITeNIbHAS 2
0CBOEHUW CneLManbHOCTH. TEXHOJIOTHA,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.2. MNpocTble NPOLEHTLI, pasHble cnocobbl JIMYHOCTHO-AeATeIbHAS 2
NX BbIYMUCNEHUA. TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
3. Tema 1.3. MpocTble N CNOXKHbIE NPOLEHTDI JIMYHOCTHO-AeATeIbHAS 2
TEXHOJIOTHS;
pa3BUBAOIIAS] TEXHOJIOTHUS
4, Tema 1.4. leomeTpus Ha NN1OCKOCTH JIMYHOCTHO-AeATeIbHAS 2
TEXHOJIOTHSI;
pa3BUBAOIIAS] TEXHOJIOTHUS
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Tema 2.1. MpegmeT ctepeomeTpum.

JInyHOCTHO-EATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOILAS TEXHOJIOTHUS

6. Tema 2.2. MapannenbHble NpAMas U NJAOCKOCTb. JInuHOCTHO-IEATEIbHAS
TEXHOJIOTUS;
pa3BUBAOIIAS] TEXHOJIOTHUS
7. Tema 2.3 MNepneHgMKynapHble NpsAmble. JIM4HOCTHO-IesITeNIbHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tema 2.4 NepneHMKyNap U HAKNOHHaA. JInuHOCTHO-IEATEIbHAS
TEXHOJIOTUS;
pa3BUBAOIIAS] TEXHOJIOTHUS
9. Tema 2.5. [leKapToBbl KOOpAMHATbLI B JIM4HOCTHO-IeATeIbHAS
NPOCTPAHCTBE. TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
10. | Tema 2.6. B3aumHoe pacnonoxeHne Npsimbix B JInaHOoCTHO-IEATEIbHAS
NPOCTPaHCTBE TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHS
11. |Tema 2.7. PacnonoseHue NpamMbIX U NNOCKOCTEN JIMYHOCTHO-IesiTeNbHAS
B MPOCTPaHCTBE. TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHS
12. Tema 3.1. PagnaHHas mepa yrnia JIMYHOCTHO-IEeATEILHAS
TEXHOJIOTHSI;
pa3BUBAIOIIAS] TEXHOJIOTHUS
13. Tema 3.2. TpuroHomeTpryeCKne ToXAeCTBa. JIMYHOCTHO-IesiTeNbHAS
TEXHOJIOTUS;
pa3BUBAIOIIAS TEXHOJIOTHUS
14. | Tema 3.3. O6nacTb onpeaeneHns n MHOXecTBo JIN4HOCTHO-IesITENbHAS
3HAYEeHUM TPUTOHOMETPUYECKUX PYHKL MM TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 3.4 ObpaTHbie TPUrOHOMETPUYECKNE JIMYHOCTHO-AeATeIbHAS
byHKUMN. VX cBOICTBA U rpaduKm. TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
16. |Tewma 3.5. YpaBHeHUe cOs X = a. YpaBHEHMe sin X JIngyHOCTHO-IesATEIbHAS
= a. YpaBHeHue tg x=a, ctg x = a. TEXHOJIOTHS;
pa3BUBAIOIIAsL TEXHOIOTHS
17. Tema 3.6. MNpeobpasosaHue JInyHOCTHO- e TEIbHAS
TPUTOHOMETPUYECKUX BbIPArKEHUA. TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
18. Tewma 4.1 NpupalieHne aprymeHTa. WHboKOMMYHUKAITHOHHAST
TEXHOJIOTHS;
310poBBeEcOeperaromas
TEXHOJIOTHS
19. Tema 4.2. NoHATUE HeNpPepPbIBHOM QYHKLUUN. NudpoxomMmyHHUKAITMOHHAS
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHS
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20. Tema 4.3. FeomeTpUYECKUii CMbICA NH()OKOMMYHHKAIHOHHASI
NPou3BoAHOM GYHKLMM TEXHOJIOTHS,
310poBBhECcOeperaroias
TEXHOJIOTHS
21. Tema 4.4. BospactaHue u ybbiBaHUe GYHKLMMU NudoxoMmMyHUKAIIMOHHAS
TEXHOJIOTHS;
310poBbEcOeperaroias
TEXHOJIOTHS
22. Tema 4.5. UccnepoBaHune dyHKLMM Ha NH()OKOMMYHHKAIHOHHASI
MOHOTOHHOCTb M NOCTPOEHME rpadrKoB TEXHOJIOTHS;
310poBbEcOeperaroias
TEXHOJIOTHS
23. Tema 4.6. HaxoxkaeHue Hanbonbliero u JInyHOCTHO-IEATEIbHAS
HaMMeHbLLEero 3Ha4YeHnn GyHKUUNR, TEXHOJIOTUS;
nocTpoeHme rpadmKoB C UCNOb30BAHMEM pa3BuBarOIas TEXHOJIOTIUs
annapaTta MaTemMaTUYyeCcKoro aHam3a
24. Tema 4.7. HaumeHbluee 1 Hanbonblee JInaHOoCTHO-IEATEIbHAS
3HayeHne GyHKLUK TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS
25. Tema 4.8. O3HakomMNeHUe ¢ NoHATUEM JInaHOCTHO-AESITENbHAS
WHTerpana u nepsoobpasHoi Ana GyHKLUK TEXHOJIOTHS;
y=f(x). Pa3BHUBAOIIAS TEXHOJIOTHS
26. Tema 4.9. 3agaun, npusoaALME K NOHATUIO JIMYHOCTHO-IeATEIbHAS
onpeaeneHHoro nHTerpana TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS
27. Tema 4.10. ®opmynbl 1 Npasuna JIMYHOCTHO-IesiTeNbHAS
anddepeHUnpoBaHUA. TEXHOJIOTHSI;
pa3BHUBAOINAsT TEXHOJIOTHS
28. Tema 5.1. MNpu3ma (HakNOHHasA, npamas, JIMYHOCTHO-ACATEIbHAS
npaBW/ibHasA) N €€ 3N1eMeHTbI. TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS
29. Tema 5.2. Mnowaab NOBEPXHOCTH JInuHOCTHO-IEATEIbHAS
MHOrOorpaHHMKOB TEXHOJIOTHS;
pa3BHUBAIOIIAs TEXHOJIOTHS
30. Tema 5.3. UnnmHap, KoHyc, chepa u wap JIM4HOCTHO-IesiTeNbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAs TEXHOJIOTHS
31. Tema 5.4. O6bem NpAMOYronbHOro JInyHOCTHO- e TEbHAS
napannenenunesa. TEXHOJIOTHSI;
pa3BHBAOIIAS TEXHOJIOTHS
32. [Tema 5.5. TloHATME O CUMMETPUM B JInyHOCTHO- e TENbHAS
MPOCTPAHCTBE (ueHTpanbHas, oceBas, TCXHOJIOTHA,
sepKanbHas). pa3BHUBAOIIAs TEXHOJIOTHS
33. Tema 5.6. O6bembl 1 N0OWAAN NOBEPXHOCTU JIn4HOCTHO-eATENIbHAS
MHOTOrPaHHUKOB U TeN BpaLLeHun TEXHOJIOTHS;
pa3BHBAOIIAsT TEXHOJIOTHS
34. Tema 6.1. MoHATME KOPHA N-OM CTENEHU U3 JIM4HOCTHO-IesITeNbHAS

AeNCTBUTEIbHOTO Yncna.

TEXHOJIOTHS,
pa3BHUBAIOILAS TEXHOJIOTHUS
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35. | Tema 6.2. MNoHATME CTENEHU C paLMOHANbHbIM JIMYHOCTHO- e TeIbHAS 2
rnokasaTtesiem. TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS
36. | Tema 6.3. PaBHOCUABHOCTb MPPALMOHANBbHBIX JInuHOCTHO-IEATEIbHAS 2
ypaBHeHUI. MeToapl Ux pelueHuns TEXHOJIOTHSI;
pa3BUBAOIIAS] TEXHOJIOTHUS
37. Tema 6.4. CreneHb C NPOU3BO/IbHBIM JInuHOCTHO-IEATENbHAS 2
AEeNCTBUTENbHBIM NOKA3aTesem. TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS
38. Tema 6.5. lorapudm umncna. JIMYHOCTHO-AeATENbHAS 2
TEXHOJIOTUS;
pa3BUBAOIIAS] TEXHOJIOTHUS
39. Tema 6.6. lorapndmunyeckas ¢pyHKUMA N ee JInaHOCTHO-IEATENbHAS 2
CBoOlCTBa. TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS
40. Tema 6.7. NMpumeHeHne norapmdpma. JIMYHOCTHO-IesITeNbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIAS TEXHOJIOTHUS
4]. Tema 6.8. CteneHHas, NnoKkasaTeibHasa n JInaHOCTHO-AESITENbHAS 2
norapudmmyeckan GyHKLUK TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS
42. Tema 7.1. CoBMeCTHble 1 HECOBMECTHbIE JIM4HOCTHO-AesITeIbHAS 2
cobbiTuA. TEXHOJIOTHSI,
pa3BHBAOIIAS TEXHOJIOTHS
43. Tema 7.2. OTHoCUTENbHAA YacToTa COObITUSA, JIN4HOCTHO- e TeabHas 2
CBOWCTBO €€ YCTOMYNBOCTMU. TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS
44, Tema 7.3. Buabl ciyyaiiHbIX BEIMUYNH JIM4HOCTHO-IesITENbHAS 2
TEXHOJIOTHSI;
pa3BHBAOIIAST TEXHOJIOTHS
45, Tema 7.4 MepBuyHas obpaboTka JIn4HOCTHO-AeITeIbHAS 2
CTAaTUCTUYECKUX AAHHbIX. TEXHOJIOTHSI;
pa3BHUBAIOIIAs TEXHOJIOTHS
46. Tema 7.5. Buapbl cobbITMin, BEPOATHOCTb JInaHOCTHO-IEATEeIbHAS 2
COObITUNA. TEXHOJIOTHSI,
pa3BHBAOIIAS TEXHOJIOTHS
3.2.00pa3oBaTe/ibHbIE TEXHOJOTHHU NIPH NMPOBEACHUM MPAKTHYECKHUX 3aHATHI
Ne Tema Bunbsl mpuMeHseMbIxX Kon-Bo
00pa3oBaTeIbHBIX TEXHOJIOTHI| dac
1 2 3 4
1. [Tema 1.1. Uenb u 3agauvM matemaTvku npu JIMYHOCTHO-AeATEIbHAs 2
TEXHOJIOTHS;

OCBOEHUU CneynanbHOCTH.

pa3BuBaromias TCXHOJIOTUA
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Tema 1.2. MpocTble NPouUEeHTbI, pa3Hble cnocobbl
NX BbIYUCNEHUA.

JInyHOCTHO-EATENbHAS
TEXHOJIOTHS,
pa3BHUBAKOILAS TEXHOJIOTUS

3. Tema 1.3. MpocTble N CIOXKHbIE MPOLEHTbI JIM4HOCTHO- e TeIbHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4. Tema 1.4. leomeTpnsa Ha NAOCKOCTU JInuHOCTHO-IEATEIbHAS
TEXHOJIOTUS;
pa3BUBAOIIAS] TEXHOJIOTHUS
5. Tema 2.1. MNpeameT ctepeomeTpun. JIMYHOCTHO- e TeIbHAS
TEXHOJIOTHSI;
pPa3BUBAIOIIAS] TEXHOJIOTHUS
6. Tema 2.2. MapannenbHblie NpAMas U NJAOCKOCTb. JInuHOCTHO-IEATEIbHAS
TEXHOJIOTUS;
pa3BUBAIOIAS TEXHOJIOTHUS
7. Tema 2.3 MNepneHgMKynapHblie Npamble. JIn4HOCTHO-/1esITeNIbHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tema 2.4 NepneHgMKyNap U HAKNOHHaSA. JInaHOCTHO-IEATEIbHAS
TEXHOJIOTHSI;
pa3BUBAIOIIAS] TEXHOJIOTHUS
9. Tema 2.5. [leKapToBbl KOOPAMHATbLI B JIMYHOCTHO-IesiTeNbHAS
NPOCTpaHCTBeE. TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTHS
10. | Tema 2.6. B3amHOoe pacnonoKeHue NpPsamMbIx B JIM4HOCTHO- eI TeIbHAS
NPOCTPaHCTBE TEXHOJIOTHSI;
Pa3BUBAIOIIAs] TEXHOJIOTHUS
11. (Tema 2.7. PacnonoxeHune npambIX U NNOCKOCTEN JIMYHOCTHO-IesITeNbHAS
B MPOCTPaHCTBE. TEXHOJIOTHS;
pa3BUBAIOIIAsL TEXHOIOTHS
12. Tema 3.1. PagnaHHana mepa yrna JIM4HOCTHO-IesITeNbHAS
TEXHOJIOTHS;
pa3BHBAIOIIAs TEXHOJIOTHS
13. Tema 3.2. TpuroHomeTpUYeCKNe ToXKAECTBa. JIMYHOCTHO-AeATeIbHAS
TEXHOJIOTHSI;
pa3BUBAIOIIAS] TEXHOJIOTHUS
14. | Tema 3.3. O6nacTb onpefeneHns n MHOXECTBO JIngHOCTHO-IesATEIbHAS
3HAYEHUM TPUTOHOMETPUYECKUX PYHKL MM TEXHOJIOTHS;
pa3BUBAIOIIAsL TEXHOIOTHS
15. Tema 3.4 ObpaTHbie TPUrOHOMETPUYECKNE JIMYHOCTHO-IeATeIbHAS
byHKUMN. VX cBOMCTBA U rpaduKm. TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOIOTHS
16. |Tema 3.5. YpaBHeHue cos x = a. YpaBHeHUe sin X JInunOCTHO-NESITENbHAS
= a. YpaBHeHue tg x = a, ctg x = a. TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOIOTHS
17. Tema 3.6. MNpeobpasosaHue JINYHOCTHO- e TENbHAS

TPUTOHOMETPUYECKUX BbIPAXKEHUA.

TEXHOJIOTHS,
pa3BUBAKOILAS TEXHOJIOTUS
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18. Tema 4.1 NpupaweHne aprymeHTa. NudoxoMmMyHUKAIIMOHHAS
TEXHOJIOTHS;
310poBBhECcOeperaroias
TEXHOJIOTHS
19. Tema 4.2. NoHATME HENPEPbLIBHOW QYHKLUMN. NudoxoMmMyHUKAIIMOHHAS
TEXHOJIOTHS;
310poBbEcOeperaroias
TEXHOJIOTHS
20. Tema 4.3. FeomeTpUYECKUNIA CMbICA NH()OKOMMYHHKAIHOHHASI
NPou3BoaHOM GYHKLUMMU TEXHOJIOTHS,
310poBbEcOeperaroias
TEXHOJIOTHS
21. Tema 4.4. BospactaHue u ybbiBaHne GyHKUMM NudoxoMmMyHUKAIIMOHHAS
TEXHOJIOTHS;
310poBbEcOeperaroias
TEXHOJIOTHS
22. Tema 4.5. UccnepgosaHne GyHKUMM Ha WNH(poxoMMyHUKaLIMOHHAS
MOHOTOHHOCTb W MOCTPOEHME rpadrKoB TEXHOJIOTHS;
310poBBECOeperaromas
TEXHOJIOTHS
23. Tema 4.6. HaxoxkaeHne Hanbonbliero u JInyHOCTHO-IEATEIbHAS
HaMMeHbLLEro 3Ha4YeHUn GyYHKUUN, TEXHOJIOTHS;
noctpoeHue rpadpuKoB C UCNOb30BaHNEM pa3BUBArOIAas TEXHOJIOTI U
annapaTta maTeMmaTM4ecKoro aHa13a
24. Tema 4.7. HaumeHbluee 1 Hanbonbliee JInyHOCTHO-EeATENbHAS
3HayeHne GyHKLUK TEXHOJIOTHSI;
pa3BHUBAOINAsT TEXHOJIOTHS
25. Tema 4.8. O3HaKomMNeHUe c NoHATUEM JInuHOCTHO-AEsITENbHAS
WHTerpana u nepsoobpasHoi ana GyHKUUK TEXHOJIOTHS;
y:f(x)_ Ppa3BUBaKOIIAsl TCXHOJIOTHSI
26. Tewma 4.9. 3agaun, npusoaaLLMe K NMOHATUIO JlnuyHOCTHO- e TEIBHAS
onpeseneHHOro HTerpana TEXHOJIOTHSI;
pa3BHBAOIIAS TEXHOJIOTHS
27. Tema 4.10. dopmynbl M NpaBuaa JInuHOCTHO-AeATEIbHAS
anddepeHUnpoBaHUA. TEXHOJIOTHSI;
pa3BHUBAIOIIAs TEXHOJIOTHS
28. Tema 5.1. Mpu3sma (HakNOHHaA, NpAmas, JIMYHOCTHO-IeATEIbHAS
NpPaBuAbHaNA) U €€ 3NeMEHTBI. TEXHOJIOTHS;
pa3BHUBAIOIIAs TEXHOJIOTHS
29. Tewma 5.2. Nnowaab NoOBEPXHOCTH JIM4HOCTHO-eATEIbHAS
MHOTOrPaHHUKOB TEXHOJIOTHSI;
pa3BHBAOIIAS TEXHOJIOTHS
30. Tema 5.3. UnnmHap, KoHyc, chepa u wap JIM4HOCTHO-IesITeNbHAS
TEXHOJIOTHS;
pa3BHUBAOIIAs TEXHOJIOTHS
31. Tema 5.4. O6bem NpAMOYroabHOro JIM4HOCTHO-IeATeIbHAS

napannenenvnena.

TCXHOJIOT'HA,
pasBUBaromias TCXHOJIOTUA
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32. [Tema 5.5. TloHATME O CUMMETPUM B JIN4HOCTHO- e TeNbHAS
npocTpaHcTBe (ueHTpanbHas, ocesas, TCXHONOTHA,
sepKanbHas). Pa3BHUBAOIIAS TEXHOJIOTHS

33. Tema 5.6. O6bembI 1 NAOWAAN NOBEPXHOCTH JIn4HOCTHO- e TeIbHAS

MHOTOrPaHHUKOB M TeN BpaLLeHUA TEXHOJIOTHSI;
pa3BHBArOIIAsT TEXHOJIOTHS

34. Tema 6.1. MoHATME KOPHA N-OM CTENEHU U3 JInaHOCTHO-IEATENbHAS

[EeNCTBUTENbHOTO YNCAa. TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS

35. | Tema 6.2. NMoHATHE CTENEHM C PALLMOHAbHbIM JInuHOCTHO-IEATEIbHAS

nokasaTtesiem. TEXHOJIOTHSI;
pa3BHBAOIIAsT TEXHOJIOTHS

36. | Tema 6.3. PaBHOCU/IBHOCTb MPPALMOHANbHbIX JInaHOCTHO- eI TeIbHAS

ypaBHeHUI. MeToabl UX peleHns TEXHOJIOTHS;
pa3BHBAOIIAS TEXHOJIOTHS

37. Tema 6.4. CTeneHb C NPOM3BOJIbHbIM JIngHOCTHO-IeATeNbHAS

AEeNCTBUTENbHbIM NOKa3aTenem. TEXHOJIOTHS;
pa3BHUBAIOINAsT TEXHOJIOTHS

38. Tema 6.5. orapmdm umncna. JIMYHOCTHO-I€ATEIbHAS

TEXHOJIOTHS;
pa3BUBAOINAsT TEXHOJIOTHS

39. Tema 6.6. lorapudmuueckan GyHKUUA U ee JInyHOCTHO- e TEIbHAS

cBoOliCcTBa. TEXHOJIOTHS,
pa3BHBAOIIAST TEXHOJIOTHS

40. Tema 6.7. NMpumeHeHne norapmdpma. JIMYHOCTHO-IesITeNbHAS

TEXHOJIOTHS;
pa3BHUBAOINAsT TEXHOJIOTHS

4]. Tema 6.8. CteneHHas, NnoKkasaTeibHasa n JInaHOCTHO-AESITENbHAS

norapudmmnyeckasa pyHKumm TEXHOJIOTHUS;
pa3BHBAOIIAS TEXHOJIOTHS

42. Tema 7.1. CoBMECTHble U HECOBMECTHbIE JInuHOCTHO-IEATEIbHAS

cobbiTuA. TEXHOJIOTHSI,
pa3BUBAIONIAs TEXHOJIOTHUS

43. Tema 7.2. OTHOCUTE/IbHAA YacToTa CObbITUA, JInaHOCTHO-AESITENbHAS

CBOWCTBO €€ YCTOMYMBOCTMU. TEXHOJIOTHSI,
pa3BHBAOIIAST TEXHOJIOTHS

44. Tema 7.3. Buabl ciyyaliHbIX BEIMUYUH JInuHOCTHO-IEATEIbHAS

TEXHOJIOTHS;
pa3BUBAIONIAs TEXHOJIOTHS

45, Tema 7.4 MepBuyHas obpaboTka JIn4HOCTHO-AeITeIbHAS

CTaTUCTUYECKUX AaHHbIX. TEXHOJIOTHSI;
pa3BUBAIONIAs] TEXHOJIOTHUS

46. Tema 7.5. Buapbl cobbITUA, BEPOATHOCTb JIn4HOCTHO-eATENIbHAS

cobbITUM.

TCXHOJIOT'HA,
pasBUBarOmias TCXHOJIOTUA
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4. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI TUCHUIIJINHBI

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 CpPeCcTBa 00yUeHUs (KOMILIEKT BUICO(DUIEMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00eceYeHust

— Onmnepannonnas cucteMa Microsoft Windows 10

— Iaket nporpamm Microsoft Office Professional Plus

— 7-zip GNULesser General Public License (cBoOomHOE MpoOrpaMMHOE
o0ecrieueHue, He OrpaHUueHO, OECCPOUHO)

— MHurepuer 6payzep Google Chrome (6ecmiiatHoe nporpaMMHOe oOecrieueHue,
HE OIpaHHYCHO, OECCPOUHO)

— K-Lite Codec Pack — ynuBepcanbHbIli HAO0OP KOJIEKOB (KOJWPOBIIUKOB-
JEKOJUPOBIIMKOB) M YTUIUT JUIsl TPOCMOTpa W 0OpabOTKU ayauo- W
BusieodaiioB (OecrulaTHOe NporpaMMHOe oOecreueHrne, He OTrpaHuyYeHO,
OeccpouHo)

— WinDjView — nporpamma ans npocmotpa ¢aiioB B ¢popmate DJV u DjVu
(cBOOOIHOE MTpOTPaMMHOE 00ECTICUeHHE, HE OTPAaHUUYEHO, OECCPOUHO)

— Foxit Reader — mnpukiagHoe MporpaMMHOE OOecredeHue I MPOCMOTpa
ANEKTPOHHBIX JOKyMeHTOB B craHjgapre PDF (GecnatHoe mnporpammHoe
oOecrieueHue, He OrPaHIUUCHO, OECCPOUHO)
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5. IEPEYEHb OCHOBHOMI n JTOMOJTHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUIsI OCBOEHUS TN CLHUIIINHBI

5.1. OcHoBHas JuTEpaTypa

1. bammakoB M.M. Matematuka: D®VY: yuebHoe n3znanue / bamvakos M.U. -
MockBa: Axkanemus, 2024. - (O6meobpazoBaTenbHas MOATOTOBKA B YUPEKICHHUIX
CIIO). - URL: https://academia-moscow.ru/catalogue/5395/706896/. - Pexum
nocTyna: DIeKTpoHHas: 6nbimoTeka «Academia-moscowy. - TeKeT: 37eKTPOHHbBIN

2. bammakoB M.U. Maremaruka: 3amaunuk: DDVYII: yueOHoe uznmanuwe /
bammakoB M.U. - Mocksa: Akanemus, 2024. - (O6meoOpa3oBaTeiabHas MOATOTOBKA
B yupexaenusx CI1O). - URL.: https://academia-moscow.ru/catalogue/5395/706899/.
- PexuMm pnoctyma: OnektpoHHas Oubnmoreka «Academia-moscow». - Tekcrt:
AIEKTPOHHBIN

5.2. Ilepuoanyeckue U31aHUsA
1. Maremaruka B mkoie. — URL: https://eivis.ru/browse/publication/92111

5.3. Ilepeyensb pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAUMBIX JIJISI 0OCBOEHMS TUCIUILINHBI

duekTpoHHasi Oubaunorexka Hayunoit 6mdamorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DONEKTPOHHBIN KaTaJIOT
[TocTymnenus auTeparypbl B OMOJIMOTEKH (HUITHNATIOB
[TocTynnenus aquccepranuii u apTopedepaTon
CraTbu U3 NEPUOANKU U HAYYHBIX COOPHUKOB ¢ 2016 T.
Crarby U3 NEPUOANKHU U HAYYHBIX COOpHHUKOB A0 2016 T.
["azeTs! M KypHAIIBI
DnekTpoHHas OubamoTeKa TpyaoB yueHbix Kyol'Y

1eKTPOHHO-0MOMmoTeuHble cuctemsl (ABC)
1. OBC «YuuBepcurerckas oudimoreka onnaita» http://www.biblioclub.ru/
2. OBC «Jlanb» https://e.lanbook.com
3. O0pasoBareibHas wiathopma «FHOpaii» https://urait.ru/
4. ObC «ZNANIUM» https://znanium.ru/
5. OBC «BOOK.rux» https://www.book.ru
6. Ob OUI] «Axanemus» https://academia-moscow.ru/elibrary/

IIpogeccuonanbHbIe 0a3bl JAHHBIX
1. BupryanbHblii YnTaIbHBIN 371 POCCUIICKOM TOCy1apCTBEHHON OMOIMOTEKH
(PT'B) https://ldiss.rsl.ru/
2. HanwmonanbHast aekTpoHHas Oubmuoreka https://rusneb.ru/
3. Bassl nanasix xommnanuu «MMIBUC» https://eivis.ru/
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4. Hayunas snextponHas oudnunoreka eLIBRARY.RU (HOB)
http://www.elibrary.ru/

5. MUAH. IlomHOTEeKCTOBAs KOJIJICKIUS MaTeMaTHUECKUX KYPHAJIOB
http://www.mathnet.ru

6. [MonHoTekcTOBas KOJUIEKIM KypHaoB Ha iatdopme PIIHU (DnexTponnbie
BepcHuH HayuHbIX kypHaioB PAH) https://journals.rcsi.science/

7. Ilpesunenrtckas budmmoreka um. b.H. Enpiiuna https://www.prlib.ru/

8. DnexTpoHHas OMOIMOTEYHAsi CUCTEMA COLIMO-TYMaHUTAPHOTO 3HAHUS
«SOCHUM» https://sochum.ru/

NupopManoHHbIe CIPABOYHbIE CHCTEMbI

1. Koncynbrant Ilmtoc - cnpaBodHas mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHON

CETH ¢ KOMIIBIOTEPOB OUOINOTEKH )

Ba3bl JaHHBIX OTKPBITOrO J0CTYIA
1. KubepJlenunka http://cyberleninka.ru/;
2. JlextopuyMm TB - BumeonekIny Beaymux JeKTopoB Poccun
http://www.lektorium.tv/
3. ®enepanpublii mopran «Poccuiickoe obpazoanue» http://www.edu.ru/
4. Tlopran «O6pa3oBanue Ha pycckom»: [Ipoekt ['ocyaapcTBEHHOTO HHCTUTYTA
pycckoro si3eika uM.  A.C. Ilymkuna https://pushkininstitute.ru/
5. CnpaBouHo-uH(popMaIoHHbIN optan «I pamoTta.py» http://gramota.ru/
6. CroBapu u HIMKIONCANH Ha Akanemuke http://dic.academic.ru/

ba3b1 nannbix Kyol'yY
1. OtkpsITas cpena MOAYIBLHOTO AUHaAMU4eckoro ooyuenus Kyol'y
https://openedu.kubsu.ru/
2. ba3a y4eOHBIX TUTaHOB, Y4€OHO-METOAMUECKUX KOMIIEKCOB, IyOIMKAIHi 1
koHpepennwmii http://infoneeds.kubsu.ru/
3. DnextponHsIii apxuB nokymeHnToB Kyol'V http://docspace.kubsu.ru/
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6. METOMUYECKUE YKA3AHMS J1JIS1 OBYYAIOLUXCSTIO
OCBOEHMUIO JTUCHUIIUHBI

Jlucuuiuiiza npeycMaTpyUBaeT JIEKIIMOHHbBIE U IPAKTUYECKUE 3aHATHSL.

YcmenmHoe u3ydeHne Kypca TpeOyeT MOoceeHus JSKINHd, akTUBHOW paOOTHI Ha
NPaKTUYECKUX 3aHATHAX, BBINOJHEHUE BCEX YYEOHBIX 3aJaHMs IpEroaaBaTes,
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 MaTepualbl 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 BOIMPOCHI U OOPATUTHCSA 32 MOMOIIBIO 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.

IIpakTHYeckne 3aHATHSA COCTABISIIOT BaXHYK 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 10 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 JIEKIIUH U METOJIMYECKHE YKa3aHMs, PEKOMEHIOBAHHYIO JUTEPATYPY MO
JAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOIPOCHI.

B xone BbINOMHEHUA WHAMBUAYAJIBHOTO 3aaHUSl NPAKTUYECKOTO 3aHITHUS
CTYJ€HT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBIOJIHEHUS
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 MPAKTUYECKUX 3HAHUH MO TeMe 3aHATUS (CTYyACHTHI 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. IlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OueHouHble  CpeACTBa  MpEAHA3HAYEHBI JJISI  KOHTPOJII U OLICHKH
00pa30BaTENbHBIX JTOCTIKEHUN OOYYarOMIMXCs, OCBOMBIIMX MPOTpamMMmy y4eOHOM
JYCLUILIAHBI.

@OHJ OLEHOYHBIX CPEICTB BKIKOYAECT KOHTPOJIbHBIE MAaTEpUANIbl IS
MPOBEJCHUS  TEKyllero KOHTpoJss B  ¢dopMe MpOBEpOYHbIE  pabOTHI,
CaMOCTOATENbHBIE pa0OTBl W  KOHTPOJIbHBIE PAOOTBI W NMPOMEKYTOYHOM
arTrecTtanum B popme 3ayeTa U HK3aMEHa.

Hean n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

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

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAaHOBUTH COOTBETCTBHE 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 U yIpaBlieHHE AocTixkeHueM 1meneil peanuzauuu [MIICC3 CIIO,
OTpEJICNICHHBIX B BHUJE Habopa oO0mmMX ©u TPO(PEeCCHOHATBHBIX KOMIETEHIUN
BBINTYCKHUKOB;

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

7.2. Kputepum olleHKH 3HAHUI

KoHTponb U oIlleHKa pe3ylbTaTOB OCBOEHUSI 00IIE00pa3oBaTeNbHON TUCIUTIIMHBI
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 MEPONPUATHSA
KOMIIeTeHI Ul

OK 01. Beibupats criocoOb! pemeHus P1,Temal.1,1.2,131I-0/ct, 1.4. | TectupoBanue
3a1a4 npodeccHoHaIbHOM aearenpbHocTH | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, | YcTHBII onpoc

NIPUMEHUTEIIBHO K Pa3JINYHbIM 2.6 IT-o/c, 2.7 MaremaTUueCKUNA JUKTaHT

! MpodeccrnoHanbHoe-0pneHTMPOBaHHOE CoaepKaHmne
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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, 42, 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 pe3ynbpTaToB
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 IT-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(heCCHOHAIBHOE 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
WnauBuayanbHas caMoCTOsITeIbHAS
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

P 1, Temal.1, 1.2, 1.3 IT-o/c, 1.4.
P 2, Temsr 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, Temnr 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 T1-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
MMMCbMEHHYI0 KOMMYHUKAIIHIO 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,Temnr 7.1, 7.2 11-0/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
BrimosiHeHME 3a1aHuil HA DK3aMeHE

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 TTOBEACHUS 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 M3MEHEHHNH KJIMMaTa, 4.6,4.7II-olc, 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
Ype3BbIUYAHHBIX CUTYaLUSIX P 6, Temn 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 3aganuii Ha SK3aMeHe

OueHka NUCbMEHHBIX KOHTPOJBHBIX PA00T 00yYalOIMUXCsl 0 MAaTEMATHKE:

OTBeT OLICHUBAETCS] OMMEMKOU «3», ECIN:

— paboTa BHITIOJHEHA MTOJTHOCTHIO;

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

— B pELICHUM HET MaTeMaTUYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OIHCKA, KOTOpasi HE SIBJISICTCS CJICICTBUEM HE3HAHUS WIM HETIOHUMaHUs y4eOHOTO
MaTepuana).

Ommemka «4» CTaBUTCA B CIEAYIOIIMNX CIIy4asiX:

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

— JIONYyHIIEHBbI OJIHA OUIMOKAa WJIM €CTh JBa — TPU HEAOUETa B BBIKJIAJKAX,
pUCYHKaX, dYepTekax win Tpadukax (eciaum d5TU BUIBI pabOT HE SBISUTHCH
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 ONIMOKH, MOKa3aBIIUE, YTO OOy4YaIOIMUNUCS 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)KaHWE MaTepuaiga B 0O0beMe, IMPeayCMOTPEHHOM
IIPOTPaMMON;

— MBJ0XKHWJI  MaTepuall  TPaMOTHBIM  SI3BIKOM,  TOYHO  MCIOJIb3Ys
MaTeMaTHYECKYI0 TEPMUHOJOTUI0O U CHUMBOJHUKY, B OIPEACICHHOM JOTHYECKOM
ITOCJIEIOBATCIBHOCTH;

— TPABUJIBHO BBINOJHWI PUCYHKU, YEPTEXKH, T'padUKH, COIMYTCTBYIOIIUE
OTBETY;

— TOKazaJl yMEHHE WJUTIOCTPUPOBATh TEOPHI0 KOHKPETHBIMH TMPUMEpPAMH,
MIPUMEHSITH €€ B HOBOW CUTYaIIMH NIPU BBITIOJIHEHUHU MTPAKTUUECKOTO 3a/1aHus;

— TPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUYCHHBIX COMYTCTBYIOIIUX
TeM, C(POPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIIOJIB3YEMBIX IIPH OTBETC YMCHHH M
HaBBIKOB;

— OTBEYaJI CaMOCTOSTEIIbHO, 0€3 HaBOAIIUX BOIIPOCOB MPETIOIaBaTeIIs;

— 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 COJCPKaHMS
OTBETA, UCIIPABIICHHBIC MTOCTIE 3aMeYaHusl MPEeroaBaTeis;

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

Ommemka «3» CTaBUTCSA B CIEAYIOIINUX CIIyYasx:

— HENOJIHO PaCKpBhITO CcoJepKaHue Marepuania (ColepKaHue H3JI0KEHO
dbparMeHTapHO, HE BCerjJa IMOCIe0BaTeNIbHO), HO TMOKa3aHO oO0Ilee MOHUMaHue
BOIpOCA M  MPOJAEMOHCTPUPOBAHBI YMEHHMS, JIOCTaTOYHBIE [IJII  YCBOCHUSA
nmporpaMMHOro Marepuana (omnpeaenacHsl «TpeOoBaHMSIMH K MaTeMaTHYeCKOM
MOATOTOBKE 00YyYaIOIMMUXCs» B HACTOSIIEH TporpaMMe 1o MaTeMaTHKeE);

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

— CTYJIGHT HE€ CHpaBWJICA C MPUMEHEHHWEM TEOPUU B HOBOW CUTyallud MpPHU
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 CIyYasix:

— HE PacKphITO OCHOBHOE COJIep)KaHNe yueOHOro MaTepuraa;

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

— JIONYIICHBI OIMMOKA B OMNpPENCICHWH TOHATUW, TPHU HCIOJIb30BAHUU
MaTeMaTHYeCKON TEpPMHUHOJIOTUH, B PHCYHKax, uepTekax WM rpadukax, B
BBIKJIQJIKaX, KOTOpPbIE HE HCIPABJICHBI IOCIE HECKOJBKHX HABOJSIIMX BOIPOCOB
IpernoaaBaTers.

O0mas knaccupuxkanus omMudoK:

[Ipu oneHke 3HaHUN, YMEHUN U HABBIKOB OOYYAIOIIMXCS CIEAYET YYUTHIBAThH
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 IVIABHOE;

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

— HEyMEHUE JIeJaTh BBIBOJIBI M1 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH TpaduKu;

— HEyMEHHUE MOJIb30BAThCS NEPBOUCTOYHUKAMH, y4eOHHUKOM u
CIIPaBOYHUKAMU;

— TOTEpsl KOPHSI WJIM COXPAaHEHUE TOCTOPOHHETO KOPHS;

— otOpackiBaHue 0e3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OILITUOKU;

— BBIYUCJIMUTENbHbBIE OIUOKH, €CJIM OHU HE SIBJIIIOTCS ONHUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM ouM0OKaMm cJjieyeT OTHeCTH:

— HETOYHOCTHh (hOPMYJIUPOBOK, 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
MPOJYMaHHBIN TJIaH OTBETA (HApYILIEHHE JIOTMKH, MOAMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMU);

— HepaluuOHaJIbHbIE METOABI PA0OTHI CO CIIPABOYHOM U JIPYTOil INTEPaTypOil;

— HEYMEHHUE pelIaTh 3a7a4u, BBITIOJHSITH 3aJaHusl B 0011IEM BH/IE.

3. Hegouetammu sIBJISIIOTCSH:
— HepalroHaJIbHBIC TPUEMBI BBIYUCIICHUN U MPEe0Opa30BaHMIA;
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— HeOpexHOe BBINOJIHEHHE 3aliCcel, YepTeke, cxeM, rpaduKoB.

7.3. OneHoOYHbIE CPeACTBA JAJIA POBEACHUA TeKYLIed aTTecCTaAllU

Tekyiuit KOHTPOJIb MOXKET MTPOBOAUTHLCA B (hopMe:
(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 IIpu TeKymeﬁ aTTcCTallnun

®opma JInunbie 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 TPUIIATat0TCs
TeMam ¢dbopmynupoBar | yucia, jgorapudM | J0Ka3aTesbCT | ONEPATUBHO U

b U | 4MCTa; yYMEHHE B, KayeCTBEHHO

aKTyaJM3UpOBa | BBINOJIHATH BBIYUCICHUE | aJrOPUTMAMU | OTBEYATh Ha

Tb 1pobieMy, | 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 | MOKa3aTeNIbHas € 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 3ajad 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;
OLIEHUBATh BEPOSATHOCTH
peanbHbIX COOBITHIA;
3HAKOMCTBO co
CIIy4YalHbIMU
BEIMYMHAMHU;  YMEHHUE
NPUBOAUTE  NPUMEPHI
MIPOSIBJICHUS 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
JarpaMM; HCCIIE0BaTh
CTaTHCTHYECKHE
JaHHBIE, B TOM YHCJE C
MPUMEHEHHEM
rpaguYeckux METOIOB
Y DJIEKTPOHHBIX CPEACTB
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  HX
CHCTEMBl MO YCIIOBHIO
3aJaud,  HCCIEI0BaTh
MOJTyYEHHOE pEIIeHue U
OLICHUBATh
MPaBAONOI00HOCTh
pe3yabTaToB

YMETh OTIepUPOBATH
MOHATHAMU:  (PYHKIIHS,
HeTIpepbIBHAs (PYHKIIHS,
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 €IMHULIBI

3.Ha3oBuTe HaTypalbHbIC YUCTA.

4 .Ha3oBuTe panmoHaIbHbIE YUCIa

5.HazoBuTte crerieHn MHUMON € TMHUIIBI

6.Kakne KOMIUIEKCHBIC YKClia HA3bIBAKOTCA PABHBIMU

7.Kakne KOMIUIEKCHBIE YK CJIa Ha3bIBAKOTCS COMPSKEHHBIMMU.

8.Kakne KOMIUIEKCHBIC YHCIIa HA3BIBAKOTCS MPOTUBOIOJI0KHBIMU

9.Kak n3o0paxaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10.JaitTe onpeneneHne MOAYJIsl KOMIUIEKCHOTO YHCIIA.

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 IPOU3BOJIbHBIM MMOKA3aTEIEM.

18.YUto Ha3bIBaeTcs JiorapuMoM ¢ MPOU3BOJILHBIM OCHOBAaHUEM?

19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

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

22.YTo Ha3bIBAIOT HATYPAJIbHBIM JIOTapupmMom?

23.3anmucath hopMyIIy Mepexojia OT OAHOTO OCHOBAHUSA K IPyromy?

24 Hazosute Gpopmynnsl Kpamepa.

25.1lepeuncinute METOBI PEIIEHUS CUCTEM JIMHENHBIX YPABHEHUH C IBYyMS
HEU3BECTHBIMH.

26.Ilepeuriciiire METOABI PELICHUS CUCTEM JIMHEHHBIX YPAaBHEHUH C TpeMs
HEU3BECTHBIMU.

27.HazoBuTE CBOMCTBA OMPEACIUTEIIS.

28.Ecnu onpenennrens paBeH HYJI0, TO CKOJIBKO PELIEHUI UMEET CUCTEMA
29.Yto HazbiBaeTcs GyHKIMEH?

30.YTo Takoe 00J1acTh ONpeAeaeHUs U 00JacTh 3HaUCHUH QyHKIUU?

31.Yto Ha3bIBaeTcs GpyHKIMEH 0OpaTHON JaHHOMN ?

32.J1aTh onpesesieHrue CI0KHON (QyHKUIUU.

33.IIpuBectu npuMepbl 0OpaTUMBIX (DYHKIIHIA.

34.Ilepeuncauth ciocoObl 3aAaHusl QYHKUIUN, UX TOCTOMHCTBA U HEJIOCTATKHU.
35.Yr1o Ha3piBaeTcs rpagukomM GyHKIUNA?

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

37.0T yero 3aBUCUT 001AaCTh OTMPEICIICHUS CIOKHON QYHKITUN?

38.Kak no rpaduky QpyHKIIUM ONIPEETUTh, IBIACTCS JIU QYHKIUS YETHON, HEUETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHONU (PYHKITHH?

40.Yto mokassiBaeT Npou3BoHast (PyHKIMS B TOUKE?

41.KakoB reOMETPUYECKUN CMBICIT TPOU3BOTHOM ?

42.KakoB (hpu3udecKkuil CMbICI MPOU3BOHOM?

43.Kakue cBOWCTBA IPOU3BOIHOM BbI 3HAETE?

44 Tlo xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TPUTOHOMETPUYECKUX
byHKUIMIA?

45.1T1o xakuMm (opmysaM BIYHCISIOTCS MPOU3BOIHBIE CTENEHHOW (PYHKIIMU?
46.11o xakuM (opmysam BBIYHUCIISIOTCS MPOU3BOIHBIE TOKA3aTEIbHON (PyHKIIUN?
47.11o xakuMm (hopMyaM BBIYUCIISAIOTCS TPOU3BOAHbIE JOrapuPMUUIecKol GyHKINUN?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJAHBIE CIOXKHON (PyHKIUU?

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 Ha3bIBA€TCS MOHOTOHHO BO3pacTaroIIei?

54 Kakas (yHKIIMS Ha3bIBA€TCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccrnenoBaTh PyHKIHIO HA MOHOTOHHOCTh?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (PyHKIIUU?

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.Yrto siBnsieTCss OCHOBHOM 3a/1aueil MHTErpajJbHOTO UCUUCIICHUS?

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 onpeaenseTcs HeoqHO3HAYHO. Kak 3T0 Hy»KHO TOHMMATh?
66. [Touemy mpu UHTETPUPOBAHUH (PYHKIIHI MOSBISETCS MPOU3BOJIbHAS
MTOCTOSTHHAS?

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

69. Yto Ha3bIBaeTCS HEOMPEACICHHBIM UHTErPATIOM?

70. Yewm oTnruaeTcs HEONMPEIeIeHHBI HHTETpajl OT epBooOpa3Hon PyHKIIUNU?
71. TloueMy UHTETpa Ha3bIBAETCS HEOMPEICICHHBIM?

72.YT0 Ha3bIBA€TCS BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroa MexAy BEKTOpaMu?

75.Yemy paBHa JjIMHA BEKTOpA?

76.UeMy paBHO CKaJISIPHOE MPOU3BEICHUE 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.B3anmHoOe pacroioKeHre NpIMON U TIIOCKOCTH.

83.Ilpu3Hak napamieabHOCTH NPSIMON U TUIOCKOCTH.

84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.

85.Teopembl 0 MapaJUIENbHBIX MNIOCKOCTSX.

86.I1pu3Hak NepHEeHAUKYIAPHOCTH MIPSMOM U TNIOCKOCTH.

87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKYISIPHOCTH ABYX INIOCKOCTEM.

89.Y ciioBue napajuieIbHOCTH JBYX INTIOCKOCTEMH.

90.YcnoBue nepneHIuKyIIPHOCTH IBYX MIOCKOCTEM.

91.¥Yron mexny AByMs INIOCKOCTSIMU.

92 ITapameTpruueckoe ypaBHEHUE MPSMON B IPOCTPAHCTBE.

93 .Kanonuyeckoe ypaBHEHHUE NPSIMOI B IPOCTPAHCTBE.

94.Yto Ha3bIBAE€TCS MHOTOIPAHHUKOM?

95 IlpuBeauTe npuMeEpPbl MHOTOTPAHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIieHus?

97 IlpuBeaute npuMeEpPHI TEJ BPALLICHUS.

IIpuMepHBbIEe KOHTPOJIbHBIE PA0OTHI:
Konrpoabnas padora Nel no reme «KopHu, crenenu, 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
3a 3)%-az 4 4
a) 8207 6y 32013 - {/8n3.
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 _ - N 2 _ 3
im XTIXAA0 ey iy 37X g gy V2oL g gy XA
x5 3x° —-16X+5 x>53 - 4/2x —1 >3 372 x>n 3x* 4+ X° +1
5. BeuucauTs npeaen QyHKun lim 2x" ~5x -3 nprx, =3 U x
. - 5 ___ __ ___ = = 00 .
x>% 3x* —4x —15 ° °
BapuanTt Ne 2
Beruncnuthb npenensl:
2 2 4 3
1 lim 2143 5 i X 3 iieX g g X XX
-1 3x° —2x -1 x>0 3+ X —~4/3-X -0 x? x> x4 —8x3 +1
. 4XP—Tx-2
5. Beruucnuts npeaen yHKuuu lim ————npux, =0 U x, = oo .

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

[Ipumep
Dopwma JInuneie KavecTBa | .
aTrecrar] | 3HaHUS YMmenus OIICHOY
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 npuiara
CpaBHCHHSI, I0TCS
KJIacCHU(PUKALINH
0000IIICHHS;
- ompeAensaTb  LeIu
NESATEIILHOCTH, —33JaBaTh
’ OcBoenue [0]0)11170:¢
napaMeTpbl U KPHUTEPUU
pe3yJIbTaToB
WX JIOCTHKCHUS;
OCBOCHHUSI:
- BBISIBIISITH
3aKOHOMEPHOCTH y |~ B Hact TpyROBOTO
BOCTITAHHS,
MIPOTUBOPEYHS B SBIALCHIE
paccMaTpuBaeMbIX a
ABICHILSX: YHHUBEPCATHHBIMU
b
eOHBIMU
- BHOCHTHh KOPPEKTHBHI B Y1
MTO3HABATEIBHBIMU
NeSTeNbHOCTh, OIEHUBATh JE———
COOTBETCTBUE (;Bna oI
pE3yNbTaTOB LTSI, g
OTCHHBATS pHCKH YHHUBEPCATbHBIMU
N €OHBIMU
MOCIECTBUI yi
ESTEBHOCTH MOKa3aTeNbHBIMU
’ IEUCTBUSIMUA

- Ppa3BUBATL KpPEATHBHOC
MBIINIJICHUC TIPU PCIICHUN
KHU3HCHHBIX np06neM

KonTpose 3Hanuéi  mo
ONPEACIIEHHBIM
npobieMam

Kontponb 3HaHUS
TEOPETUYECKUX OCHOB
MaTeMaTUKU

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 uwcia. JlelcTBUTENbHBIE uucia. AOCONIOTHAsS M
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 pELICHMS.

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. OcHoOBHBIE TpUTOHOMETpUUECKUE TOXAecTBA. Dopmynel 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: ONpeIEIEHUE, 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 Havyalla KOOPANHAT, PaCTSHKEHHUE 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 YCIOBHS BBITYKIOCTH U BOTHYTOCTU rpaduka
dbynkuuu. Onpeaenenne TOUKy neperuoa.
20. Hawubonpiiee n HaMMeHbIIIee 3HAYCHUS (HYHKIIUU Ha TPOMEKYTKE.
21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO MPOU3BOIHOMA.
22. IlepBooOpa3nas: ompeneneHue. HeonpeneneHHbld UHTErpal: 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
MIOMOIIIBIO OTIPEACTIEHHOTO WHTETPaIa.
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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 npsIMOYTOJBLHOM JEKapTOBOM CHUCTEMbI KOOPAUHAT Ha MIIOCKOCTU 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
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O NAPAIIIEIBHOCTH MPSAMOM U INIOCKOCTH.

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

33. llepneHauKyIApHOCTh MNPSAMOM M  IUIOCKOCTH. 3aBUCHUMOCTb  MEXAY
NapaJIENbHOCTBIO U EPIIEHIUKYJIIIPHOCTBIO IPSIMBIX U IJIOCKOCTEH.

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. Tlupamwuna: onpenenenue. [lpaBunbHas nupamuaa.

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

IToctpouTh rpaduk PyHKIUH y=3* -2
[TocTpouts rpaduk pynkuuu y = 3 + sin 2x.

Hccnenyiite pyHKIMIO HA Y8THOCT Y = X2 COS X.

Haifru f'(1),eciu f (x) = i+ 4e’

o AP

2 X
6. Haiitu npousBoanyto pyHkuu f(x) = X2 Finx+ o
X
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3 2
7. Haitnute Mmakcumym QyHKITUU Y = ); + X2 —2X— 2:1)’

2x

8. Haiiti Touku nepernba GyHKIUN Y =

Q. Haiitn HEONpEneIEHHBIN HHTETPAIL: [

. . +
10. Haiitu HeonpeeIeHHBIN HHTETPAI: [ jdx

11. BbIYMCIHUTH ONPENEIECHHBIN HHTETPal: j(3x + x)dx
2

12.  Bwruucnuth miomanb GUrypsl, OrpaHUYEHHON JTUHUSIMH y = X2,y = 2 — X

13. B mxkone 1254 ygamuxcs. M3 Hux 1200 ¢ xopomeld ycneBaeMocThio. Halitu
BEPOSITHOCTh TOTO, YTO HAYyTaJ BEIOPAHHBIN YYEHUK Oy/IeT HEYCIIEBAIOIIHA.

14. CkonbkuMu croco0aMu M3 25 YYEHHKOB KJlacca MOXXHO BbIOpaTh 4 Jyis
y4acTus B Ipa3IHUYHOM KOHIEpTe?
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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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PELNEH3USA
HA PAFOYY1IO YYEBHYIO ITPOI'PAMMY
IO JUCIUITJIMHE
BJ1.02 MaremMaTuka ,
o crienransHocTH CITO 44.02.01 TomrkonbHoe 00pa3oBaHme
Pazpaboruuk: npenonasarens MHCIIO Ilonesmukosa B.H.

[lpencraBnenHass Ha peleH3uio pabodasi nporpaMMa II0 JHCLHUIUIHHE
«MaremaTtuka» paspaboTaHa B COOTBETCTBHH ¢ [IpuMepHO# mporpammoii
obmeobpazoBarenbHON  mUCIMIIIMHEL  «MaremMaTukay ais  npodeccHOHaIbHBIX
oOpazoBaTelbHBIX OpraHU3allMii, pacCMOTPEHHOM Ha 3acefaHWH IlegarormyecKkoro
coeta PI'BOY AIIO HPIIO (MuctuTyTa pasBUTHS TpodecCHOHAIEHOTO
obpazoBanus), npotokox Nel3 ot 29.09.2022 r. u yTBEp)KIAEHHOH Ha 3acelaHHd
CoBeTa 10 OIGHKE COHEpPXKaHUS H KadyecTBa IPHMEPHEIX pabo4yux IporpaMm
00Imeobpa3oBaTeNnEHOTO M COIMMATBHO-TYMAHHTAPHOTO  LHKIOB  CPEIHErO
npodeccuoHaNsEHOro 00pa3zoBanus, mpotoxon Nel4 ot 30.11.2022 r.

CrpykTypa mnporpaMMel OTBe4aeT TpeOoBaHUSAM K pa3paboTke paboueid
yuebHOH miporpaMmbl aucummiuHel CIIO ¥ CONEPXKWT: THUTYJIBHBIH JIHCT C
PEKBH3UTaMH, JHCT COIJIACOBAHUS C DPAa3UYHBIMH CTPYKTYPaMH YHHBEPCHUTETA,
nacropt paboueit mporpaMmbl y4eOHON AUCLUILTHHEI, 06heMBl yueOHON TIPOTrPaMMEI
peanu3yeMol yueOHON TUCUUTUIAHEI.

OueHouHble  cpefcTBa  JUII  TEKYLIEro  KOHTPOJIL  yCIIEBaeMOCTH,
MPOMEXYTOYHOH aTTeCTallMd 10 HWTOTaM OCBOCHWS TUCIHIUIMHBI W y4eGHO-
MeToJuueckoe  obecriedyeHHe  caMOCTOSTENbHOM — paboTel  oOydaroImmxcs
IIPEACTABIICHHI B IIOJHOM 00BbeMe.

B conepyxaHue MUCIUILTAHBI BKIIOYEHB! TEMBI U BOIIPOCHI, 00eCTIeuHBarOIIHe
JIOCTHIKCHHE CTyIEHTaMHU BCeX KOMIIETEHIINH, HeoOXouMbIX, 1o MHeHuto PIIO

PaspaboTtanHas pabodas TIporpaMMa MOXeT ObITb WCIONb30BaHA JUIA
MOJTOTOBKY CTY/IEHTOB 10 HAIpaBIeHHIO MOATOTOBKHA Mo crenuansHoctd CIIO
44.02.01 JomxonsHoe oOpa3oBaHHUE.

Peunenzenr:

MBOY rumuazus Ne&2

r. KpacHonmapa, nupexTop A. @ Crumesc:

TE0F A0S
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PENEH3USA
HA PABOYYIO YYEBHYIO TIPOTPAMMY
MO JUCIIUIIJIMHE
B/1.02 Marematuka
o crienransHocTH CITO 44.02.01 JlonrkonsHoe o6pa3oBaHue
PazpaboTunk: npenonasarens MTHCIIO IToneBmukosa B.H.

IIpencraBneHHas Ha peleH3uio paboyas TIporpaMMa II0 JUCLUILUIAHE
«Maremaruka» paspaboTaHa B COOTBETCTBHH C IIpHMepHON Iporpammoii
obmeobpa3oBaTebHOM  IUCHUIUIHBL  «Marematuka» i NpodecCHOHATBHEIX
o0pa3oBaTebHBIX OpraHU3alUi, PacCMOTpPeHHOM Ha 3acemanuy I[lemarormdeckoro
cogeta OI'BOY IO MPIIO (MHCcTHTyTa pa3BUTHS HPOGECCHOHATIEHOIO
obpazoBaHus), mpoTokon Nel3 ot 29.09.2022 r. u yTBEpPKIEHHONW Ha 3aceJaHHU
CoBera mo oOIEHKE COJAEp)KaHUSI U KadecTBa I[PUMEPHBIX pabouymx IporpamMm
00meo6pa3oBaTelbHOTO U CONMATbHO-TyMaHUTapPHOTO  IMKJIOB  CPEIHETO
npodeccroHanbHOr0 06pazoBanus, mpotokon Nel4 ot 30.11.2022 r.

CrpykTypa mnporpaMmel oTBeuaeT TpeboBaHUSIM K paspaboTke paGoueit
y4eOHOi mporpammsl AucUUILIMHBL CIIO W COmEPXHUT: TUTYNBHBIM JIMCT C
PEKBU3MTaMH, JMCT COIVIACOBAaHMSA C Da3IMYHBIMH CTPYKTYpaMH YHHBEPCUTETA,
nacropt pabodeif mporpaMMsl yueOHON JUCIUILTHHBI, 00BEMBI Y4eGHOU IPOrpaMMEI
peanu3yeMoi yueOHON TUCIUIUTHHEL.

OneHoyHble  cpencTBa I TEKyINEro  KOHTPOJIS  YCIEBA€MOCTH,
[IPOMEXXYTOYHOH aTTecTallid II0 HUTOraM OCBOCHMS MJHCLUHIUIMHBI H ydeOHO-
MeTogudeckoe  oOecliedeHHe  CaMOCTOSTeNBHOM  paboTel  00ydarommxcs
IIpe/ICTaBIIEHH] B IIOJTHOM 00beMe.

B comepxxaHue MQUCHMIUIMHBI BKIIOUEHBI TEMBI U BOIPOCHI, 00ECIIEYHBAIOIINE
JIOCTHKEHHE CTyIeHTaMU BCeX KOMIIETEHIINH, HeoOXonumbIX, 1o MHEeHUI0 VIPTIO

PazpaboranHas pabouass IporpaMma MOXeT OBITh HCIOJNB30BaHA JUIS
MIOJTOTOBKU CTYIEHTOB II0 HANpaBJIEHUIO IOATOTOBKM Mo crnenuansHoctu CIIO
44.02.01 JJoukonsHOe oOpa3zoBaHue.

Peuenzenr:

Kanmumar men. HayK, JOIEHT
kadenps: IIMHO OIIIIK, P
®I'BOY BO «Ky6I'V» 7/ T.I' 3ameesa
e Z
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