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1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
MATEMATHKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas nmporpamMMa yueOHOro mpeaMeTa SBISETCS COCTAaBHOW YacThlO MPOTrPAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no cneuuanbHocT 27.02.07 «YmpaBieHHe KadecTBOM MPOAYKLIHH, IPOLECCOB U yciayr (1o
OTPACTISIM)».

[Tporpamma y4yeOHOro mnpeaMmera MOXKET ObITh HCIOJIb30BaHA B IMPO(ECCHOHAIBHBIX
00pa30oBaTeNbHBIX OPraHU3aIMAX, PEATU3YIONMX 00pa30BaTEbHYIO IPOrPaMMy CPEIHEr0 O0IIero
oOpaszoBanus B npenenax ocsoeHust OIl CIIO nHa 6a3ze 0CHOBHOTO 00IIEro o0pa3oBaHUs MPU

IMOATr0TOBKEC CIICHUAIIMCTOB CPEAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyKType IPpOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
CpeHero 3BeHa
VYuebHblil npeamer «MaremaTuka sBiseTcs yd4eOHbIM IpeIMeTOM 0011e00pa30BaTeIbHOIO

1uKJa (yriayOneHHbI YPOBEHb).

1.3. llesin 1 3aga4uM y4eOHOr0 nMpeaMeTa, Tpe0OBaHU K Pe3yJIbTATAM OCBOCHHS Y4eOHOI0
npeaMera
1.3.1 Lean yuyeOHOrO npeamera

Cogepxanue mnporpaMmbl mpenmera «MaTemMaTHKa» HaIMpaBIeHO Ha JOCTHXKEHUE
CIEAYIOLIUX LETIEH:

— ¢bopMUPOBaHUE IIEHTPAIBHBIX MAaTeMAaTUYECKUX TMOHITUHA (YUCIO, BETUYMHA,
reoMerpuueckas (Qurypa, MepeMeHHas, BEpPOSTHOCTh, (QYHKIUS, NPOU3BOAHAS, WHTErpan),
06GCH6‘~II/IBaI-OHII/IX MNPEEMCTBCHHOCTE W TICPCICKTUBHOCTH MATCMATHYCCKOI'O O6pa30BaHI/I$I
00yJaromuxcs;

— TIOJIBEJICHHE O0YJAFOIIMXCS Ha JIOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MAaTEMAaTUKHU M OKPYXAMIECro MHpa, MOHMMAaHHIO MAaTEMAaTUKW KaK YacTu O6HIGI7I KYJIBTYPBbI
YeII0BEYeCTBA;

— pa3BUTHE HUHTEJUIEKTyaJIbHBIX M  TBOPUYECKHUX CIIOCOOHOCTEW  OOy4aroluxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUM, KPUTUIHOCTH MBIIIIICHUS, HHTepeca
K U3YYCHHIO MAaTCMATUKH,

— ¢opmupoBaHue  (YHKIIMOHATBHOW  MaTEeMAaTHMYECKOH  TpPaMOTHOCTH:  yYMEHHUS
pacino3HaBaTb MaTEMATUYCCKUEC ACIICKThI B PCAJIBHBIX XU3HCHHBIX CUTyallUAX W IPU U3YUCHUU
JIPYTUX Y4eOHBIX MPEAMETOB, NMPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMyInupoBaTh
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HNX Ha A3BIKEC MATCMATHKH W CO3JaBaTb MATCMaTHYCCKHC MOACIH, NPUMCHATH OCBOCHHBIM

MaTEeMaTUYECKU aImapar JJis peeHHs] IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH

" OLCHUBATL IMOJIYYCHHBIC PC3YJIbTAThI.

1.3.2 [lnanupyemble pe3yabTaThl 0CBOeHHs YUeOHOTro npeamera B cooTBeTcTBHU ¢ PI'OC

CIIO u Ha ocuoBe ®I'OC COO

O0mmue KoMNeTeHINH

IInannpyemsle pe3yJbTaThl 00y4eHUs!

O6mue

HHCHI/IHJIHHH[)HBIC

OK 01 Brioupars
CIIOCOOBI perIeHHs
Bamgaq
MpoQeCCUOHANTBHOM
e TeIbHOCTH
PHMEHUTEIIEHO

K pasIMIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYly, OCO3HAHUE
[[CHHOCTH MacTePCTBa, TPYIAOII00HE;

- TOTOBHOCTB K aKTUBHOM JE€ATEILHOCTH
TEXHOJOTMYECKOM 1 COIUAIbHOM
HATPABJICHHOCTH, CIIOCOOHOCTh
MHULIANPOBATh, TNIAHKPOBATE 1
CaMOCTOSITEIIFHO BBIITOTHATH TaKyIO
IesITEILHOCTD;

- HHTEpeC K pa3InIHbIM chepam
MpoQeCCUOHANBHON IS TeIbHOCTH,
OB1aieHIE YHUBEPCATbHBIMA
[y4eOHBIMH [TO3HABATEIHHBIMU
IMENCTBUSIMU:

a) 6a30BbIE IOTUYECKUE IEHCTBUS:

- CaMOCTOSITENILHO (POPMYIIMPOBATh U
AKTyaIM3UpOBaThH MpodIIeMy,
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIICCTBCHHBIH
MIPU3HAK WIJIA OCHOBaHUS IS
CpaBHEHMUSI, KJIACCUPUKAIIIH U
0000IIIEH NS,

- OIIpeAeTATh LENU AeATeIFHOCTH,
Ba/jaBaTh MapaMeTpbl U KPUTEPUHU HX
ITOCTHIKEH NS,

- BBIIBJIATH 3aKOHOMEPHOCTH U
[MPOTHUBOPEUHS B paCCMaTPUBAEMBIX
SIBJICHMSIX

- BHOCUTBH KOPPEKTUBBI B I€ATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3yIHTATOB
[IEIIIM, OIICHUBAThH PUCKH ITOCIICICTBHIHA
eI TEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIICHIE
MPY pEIICHUH KU3HCHHBIX Po0IIeM
0) 6a30BbIC MCCIIEIOBATEIILCKHE
ImercTBUS:

- BJIaJIeTh HABBIKAMH Y4eOHO-
1CCIIE10BATENIbCKOM U IPOEKTHOU

e TEbHOCTH, HABBIKAMH Pa3pelieHst
mpooieM;

- BBISIBJIATH IPUYHUHHO-CJICICTBEHHBIE
CBSI3M M aKTyaJIU3UPOBATh 3a71ady,
BLIIBUTATh TUIIOTE3Y €€ PEeLeHusl,
HAXOJIUTH apTyMEHTBI JIJIs
IMOKa3aTeNbCTBA CBOMX YTBEPKACHUIA,
3aaBaTh MapaMeTPhl U KPUTCPHH
[pEIICHNS,;

- aHATM3UPOBATH MOJIYYCHHBIE B XOJI€
[PEIICHUS 3a]1a4M PE3YJIbTATHI,
KPUTUIECKH OIICHUBATH MX
IMOCTOBEPHOCTH, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

-BJIAJICTh METOJ]aMH JIOKA3aTeJIbCTB, aITOPUTMaMH
peleHus 3a7a4; yMeH1e opMyIHUpOBaTh
OIIpeIeICHNsI, aKCUOMBI U TEOPEMBI, TPUMEHSTH
X, TIPOBOJMUTH JIOKa3aTeIbHbIE PACCYKACHHS B
XOJ/Ie peleHus 3a/ay;

- YMETh OTIEpPUPOBATH MOHATHAMH: CTECIICHb YNCIIA,
itorapu¢m 4mcia; yMEeHNE BHITTOIHSTh
BEIUHCIICHUE 3HAYCHUH 1 TpeoOpa3oBaHuUs
BEIPaYKEHUI CO CTENECHAMH U JorapupmMamu,
MpeoOpa3oBaHus APOOHO-PAIOHATBHBIX
BBIPAYKEHUH;

- YMETh ONIEPUPOBATH MOHATHAMU: PALMOHAJIBHBIE,
MppaloHaIbHbIe, TOKa3aTeIbHbIC, CTEIICHHBIC,
ltorapumMuyeckre, TPUrOHOMETPHUYECKHE
ypaBHEHHS Y HEPAaBEHCTBA, HX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (YHKIIUSL,
HerpepbIBHAS (YHKINS, IPOU3BOIHAS,
repBooOpasHast, ONpeACICHHbBIH HHTETPAN; YMETh
HAaXOJUTh MIPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKITHH,
MCTIONB3Ys CIIPABOYHBIE MaTEPHAIIBI; HCCIIEA0BATh
B IPOCTEHINNX CIydasx GYHKIMH Ha
MOHOTOHHOCTB, HAXOJUTh HANOOIBIIHNE U
HavMEHbIINe 3HaYeHHsT (QYHKIUN; CTPOUTH
rpaK¥ MHOTOYWICHOB C MCIIOJIb30BaHUEM
arnapaTa MaTeMaTHYeCKOTO aHaJlu3a; IPUMEHSITh
POU3BOJHYIO IIPH PEIICHHUH 33124 Ha JIBIKEHHUE;
[peraTh NpakTUKO-OPUEHTUPOBAHHbBIC 33]]a4K Ha
HanOOoJIbIINE U HAUMEHBIIINE 3HAYCHUS, Ha
HaXOX/ICHHE ITyTH, CKOPOCTH M YCKOPCHUS;

- YMETh OTIEPUPOBATH MOHATHAMH: PALIMOHATIBHASL
(yHKIMSA, TIOKa3aTesbHast QYHKIHS, CTETIeHHAs
(byHKIWS, TorapudMudecKas QyHKIH,
[TpUTOHOMETpUYECKHe (QYHKIMN, 0OpaTHbIE
(YHKIMH; YMEHUE CTPOUTH IpadyKn H3yUIEeHHBIX
(bYHKIHIA, CIIOJIB30BATh IPAaQUKK TIPH U3YyYSHUH
[POLIECCOB U 3aBUCUMOCTEH, TIPH PELICHUH 3a/1a4
M3 IpYrUX Y4eOHBIX PEAMETOB M 33/1a4 U3
[peasbHON KU3HH; BBIpaXaTh (hopmynamu
3aBHCHMOCTH MEX/1y BEINYNHAMHU;

- YMETb pellIaTh TEKCTOBbIC 33/1a4l pa3HbIX TUIIOB
(B TOM UHCIe Ha MPOLEHTHI, IOJIHM U YacTH, Ha
BIDKEHUE, pab0Ty, CTOUMOCTH TOBAapOB U YCIIYT,
HaJIOTH, 3a/1a4 U3 00JIaCTH YIPaBJICHUS JTMYHBIMA
1 ceMeHBIME (PMHAHCAMU); COCTABIISATh
BEIpa)KEHUS], ypaBHEHHSI, HEPABEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 3aJa4H, HCCIIEI0BATh
[0JTyueHHOE pEelIeHHE U OLIEHUBATh
[paBIONOIO0HOCTE PE3YNIBTATOB,;

- YMETh ONEPUPOBATH MOHATHIMU: CPEAHEES
apudMeTHyecKoe, Menana, HanoboJplee 1
HarMeHblIIee 3HAYCHUsI, pa3Max, JucIepcus,

CTAHJIAPTHOC OTKJIOHCHUEC YNCJIOBOI'O Ha6opa;




-- YMETb IEPEHOCUTD 3HAHUS B
[T03HABATENbHYIO U IPAKTUYECKYIO
001aCTH KU3HEIEATEILHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3
[Pa3HBIX TIPEIMETHBIX 00JacTel;

- BBIIBUTaTh HOBBIE UJEH, IIpEAIaraTh
OpUTMHAJIBHBIE TOAXO0bI U PEILIECHUS;
11 CIIOCOOHOCTH MX HCIIOJIL30BaHMS B
M03HABATEJILHON M COITUAIbHOM
[IpaKTHKE

[YMETb U3BJIEKaTh, MHTEPIPETHPOBATh
nH(pOpManuIo, MPEACTaBICHHYIO B TabIMLax, Ha
ImarpaMmax, rpaukax, OTpakarollyo CBOHCTBa
[pEaTbHBIX MPOLIECCOB U SIBICHMUI; IPEACTABIATH
MH(POPMALIHIO C TIOMOIIBIO TAaOJIHII U THaTrpaMM;
MCCIIE0BaTh CTATHCTHYECKUE JAHHBIE, B TOM
HCIIe C IPUMEHEHNEM Tpa(UIecKuX METOI0B U
IIEKTPOHHBIX CPEJCTB;

- YMETh ONEPUPOBATH MOHATHAMH: CITyYaHHBINA
OIIBIT U CITy4alfHOe COOBITHE, BEPOSTHOCTD
CIIy4aliHOTO COOBITHSI; YMEHUE BBIYUCIISITH
BEPOSITHOCTB C MCIIOJIb30BaHUEM TpaduuecKux
METO/I0B; IPUMEHSATH (POPMYJIBI CIOKEHHS 1
[YMHOKEHHUS BEPOSITHOCTEH, KOMONHATOPHBIE
(baxTHI ¥ POPMYITBI IPH PEIICHNH 33134,
OLICHNBATh BEPOSATHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO CITy4alHBIMH BEINYNHAMUY;
[YMEHHE IPUBOANUTH IIPUMEPHI IPOSIBICHNS 3aKOHA
OOJIBIINX YUCE B IPUPOJHBIX M OOIECTBEHHBIX
STBIICHUSIX;

- YMETh OTIEPUPOBATH MOHATHUAMH: TOUKA, IPSIMasi,
[I0CKOCTh, IPOCTPAHCTBO, IBYIPAHHBIN YroJ,
CKpPEIIMBAIOLIHECS MPSIMBbIE, TAapaJUICIIEHOCTD U
MEePIEeHANKYSIPHOCTD NPSIMBIX U INIOCKOCTEH,
YOI MEXAY MPSIMBIMH, YTOJI MEXLy IPSIMOit 1
TUIOCKOCTBIO, YTOJ MEXIY IIIOCKOCTAMH,
[pacCTOSTHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHE
MEXTY MPSIMBIMH, PACCTOSIHUE MEXKIY
TUTOCKOCTSIMH; YMEHHE HCIOIb30BaTh MPH
[PEILICHNH 3374 N3yYeHHBIC (DAKTHI M TEOPEMBI
[UIAHUMETPHH; YMEHUE OLIEHUBATh Pa3MEpBI
00BEKTOB OKPYKAIOILETO MHUPA;

- YMETh OTIEPUPOBATH MOHATHIMU: MHOTOTPaHHHUK,
CceueHne MHOTOTPaHHUKA, KyO, napajuiesenunes,
npu3Ma, nupamua, GUrypa u moBepxXHOCTh
BpallieHus, HWIMHIP, KOHYC, miap, cdepa, ceueHus
(bUTypbI BpaleHusl, TNIOCKOCTh, KAaCAOIIAsICSI
cepsl, MUIHHAPA, KOHYCa, IO b
[TOBEPXHOCTH NMUPaMHU/IbI, IPU3MBI, KOHYCA,
MTHHApPA, TUTOIIAAb chephl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TapajuieNenue a, THPaMHIb,
[IPU3MBI, IIMH/PA, KOHYyCAa, [I1apa; yMEHHE
M300pakaTh MHOTOIPAaHHUKH U TIOBEPXHOCTH
BpaIICHHs, UX CEUSHHS OT PYKH, C TIOMOIIBIO
MEePTEIKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEJ/ICTB; yMEHHE paclio3HaBaTh CHMMETPHIO B
[POCTPAHCTBE; yMEHHE paclio3HaBaTh
NpaBUJIbHBIE MHOTOI'PAaHHHUKH;

- YMETh ONIEpPUPOBATH MOHATHAMU: JIBIKCHHUE B
[pOCTpaHCTBE, NOAO0OHBIE (GUTYPHI B
[IPOCTPAHCTBE; NCIOJIb30BATH OTHOLIICHHUE
ruToIa el MOBepXHOCTENH 1 00BEMOB ITOT0OHBIX
(uryp npu pemeHnu 3aaad;

- YMETh BBIYHCIISATh [EOMETPUYECKHE BEJTHYUHBI
(TMHA, YTOJI, TUTOIIA b, 00BEM, TIJIOMIAb
TOBEPXHOCTH), UCTIONIB3YS H3YUECHHBIE (POPMYIIBI U
METO/IBI;

- YMETh ONIEPUPOBATH MOHATHAMHE: IPSMOYTOJIbHAS
CHCTeMa KOOPJUHAT, KOOPMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKaJSIPHOE MTPOU3BEICHUE,
[YTOJ1 MEX/y BEKTOpaMu, CyMMa BEKTOPOB,
[TPOM3BEJCHUE BEKTOPA Ha YMCIIO; HAXOANUTD C
[TOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATEI




CEpeAMHBI OTPE3KA, PACCTOSHUE MEXAY JBYyMs
[TOUKaAMH;

- YMETh BRIOMPATH ITOIXOISIINA N3YIeHHBIN
METOJ T PEIIeHNS 3a/1a9H, Paclo3HaBaTh
MaTeMaTHIecKue (hakThl 1 MaTEMaTHIECKHUE
MOJIETTH B TIPHPOIHBIX U OOIIECTBEHHBIX
STBIICHUSIX, B ICKYCCTBE; YMEHHE IIPHBOANTD
MIPUMEPB MATEMAaTHIECKUX OTKPBITHH
[POCCUICKOW U MUPOBOM MaTEMaTUYECKON HAYKH.
- YMETb ONIEPUPOBATh MOHATUAMU: ONpEEICHNUE,
AKCHOMa, TEOpeMa, CIEACTBUE, CBOUCTBO,
[MpU3HAK, JOKA3aTeIbCTBO, PABHOCUIIBHBIE
(bOpMyIHPOBKH; YMEHUE (HOPMYITUPOBATH
0OpaTHOE ¥ MPOTUBOIOJIOKHOE YTBEPKACHHE,
[IPUBOJUTH IPUMEPHI 1 KOHTPIIPUMEDHI,
MCTIONB30BaTh METOJI MATEMATHIECKOH MHIYKIIHH;
[IPOBOANTD JOKA3aTEIbHBIC PACCYXKICHUS IPH
[PEILICHNH 3371, OLICHUBATb JIOTHYECKYIO
MPaBHIIBHOCTh PacCy>KACHHUH;

- YMETb ONIEPUPOBATh MOHITUAMHU: MHOKECTBO,
[OMHO>KECTBO, OIIEPAIIMH HaJ MHOXXECTBAMU;
YMEHHE UCIIOJIB30BaTh TEOPETUKO-
MHOXECTBEHHBIH anmapat /1 ONUCaHUs
[peaNIbHBIX MIPOIIECCOB U SIBJICHUII IPU pEeLICHUN
3a7a4, B TOM YHCIIE U3 IPYTHUX y4EOHBIX
[IPEAMETOB;

- YMETh ONIEPUPOBATH MOHATHAMHU: Tpad, CBA3HBIN
rpad, AepeBo, UK, Tpad Ha IIIOCKOCTH; yMCHHE
3a7aBaTh U OIMCHIBATH Tpadbl pasIMIHbBIMA
CII0CO0aMM; MCIIOIb30BaTh Tpadbl IPH PELICHUH
Bangay;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUAMHU:
CoueTaHue, IepecTaHOBKa, YUCIO COYCTaHUM,
YHCIIO TIepecTaHOBOK; 6MHOM HpIoTOHA; ymMeHME
MPUMEHITh KOMOMHATOPHBIE (DaKTHI U
[paccyXIeHHS AJIS peIIeHus 3a/1a4;

-yMETb OTIEpHPOBATh MMOHATHSIMU: HATYpAILHOE
IHCIT0, IETI0€ YHCII0, OCTATOK M0 MOAYIIIO,
[pallMOHAJIBHOE YHCII0, UPPAOHAIBHOE YHUCIIO,
MHOXKECTBA HAaTYPaJbHBIX, LEJIBIX, PAllMOHAIBHBIX,
NeCTBUTENHHBIX YHCEII; YMEHNE NCTI0JIb30BATh
MIPU3HAKK AETUMOCTH, HANMEHBIIMH 00
enuTeNh 1 HAMMEHbIIee 0011ee KpaTHoe,
anroput™ EBKIINAA IpH pelIeHn  3a/1ad;
3HAKOMCTBO C Pa3JIMYHBIMU O3UIIHOHHBIMU
CHCTEMaMHM CUHCIICHUS,;

- YMETh CBOOOTHO ONIEPHUPOBATH MOHATUIMHU:
CTETICHb C IeJIBIM [TOKa3aTeIeM, KOpEHb
HATYpaJIbHOH CTENEHNU, CTENEHb C PallMOHAIbHBIM
[oKa3aTeieM, CTENEHb C AeUCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTeseM, Jorapudm 4ncia,
CHHYC, KOCHYC U TAaHT'€HC IIPOU3BOJIBHOTO YUCIIA;
- YMETb ONIEPUPOBATh MOHITUAMU: TOXKIECTBO,
[TO’KIeCTBEHHOE MpeoOpa3oBaHne, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPaBHEHUI U HEPABEHCTB,
[PABHOCHIJIBHOCTB YPaBHEHHH, HEPAaBEHCTB U
CHCTEM, pallMOHAJIbHEIE, HPPAIOHAJIbHEIE,
MoKa3aTeIbHbIE, CTETIEHHBIE, JorapupMHUIecKue,
TPUTOHOMETPHUYECKIE YPaBHEHNS, HEPABEHCTBA U
CHCTEMBI; yMEHHE pelaTh ypaBHEHNS,
HEPaBEHCTBA U CHUCTEMBI C TOMOILBIO PA3IUYHBIX
[IPUEMOB; pellIaTh ypaBHEHHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTPOM; IPUMEHSTh YpaBHEHNS,




HEepaBEHCTBA, MX CUCTEMBI JUISl PEILICHUS
MaTeMaTHYECKHX 3a]a4 M 3a/1a4 U3 pasIMyHbIX
oOacTeil HayKH U peasbHOHN JKHU3HHU;

-yMETh CBOOOIHO OTIEPUPOBATH MOHATHAMHU:
rpaduk GyHKINUH, oOpaTHas QyHKIH,
KOMIO3UINS QPYHKIUH, THHEHHAS QYyHKIHSA,
KBaIpaTHIHAs QYHKINS, CTETICHHAS (QYHKIUS C
L[EITBIM TTOKA3aTeNeM, TPHTOHOMETPHIECKHUE
(yHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE
(yHKIMH, TOKa3aTeNbHas U JTorapupMuIecKast
(byHKIMH; YMEHUE CTPOUTH rpadukn GpyHKUUH,
BEITOJIHATH NTPeo0pazoBaHust rpaguKoB QyHKINIL;
[YMEHHUE UCIIONb30BaTh ITpaduku QyHKIMH 115
M3y4eHNUs IPOIECCOB U 3aBUCUMOCTEH IpH
[PEILICHUH 33134 U3 APYTUX YIEOHBIX IPEAMETOB H
13 peabHOM KN3HH; BEIpaXkaTh OpPMyITaMu
3aBHCHMOCTH MEKTy BEINYNHAMU;

[YMEHHE CBOOOIHO ONIEpHPOBATH HOHITHSIMH:
"METHOCTh (DYHKIMH, IEPHOANIHOCTD (DYHKIIUH,
OrpaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIMH, HanOoJblIee 1
HavMeHbIIee 3Ha4eHHs (QYHKIMH Ha IPOMEXYTKE;
yMEHHE TIPOBOJIUTH MCCIIEIOBAHNE (DYHKIIMH;
[yMEHHE HCII0JIb30BaTh CBOICTBA U rpaduKH
(YHKIMIA JUTs pelIeHns ypaBHEHU, HEPaBEHCTB U
3ajad ¢ mapaMeTpaMu; n300paxaTh Ha
KOOPIMHATHOW INIOCKOCTH MHOXKECTBA PEIICHNH
[YpaBHEHUIA, HEPAaBEHCTB M UX CHCTEM;

- YMETh CBOOOIHO OIIEpHPOBATH MOHITHIMHU:
MOCIIEI0BATENLHOCTD, apu(MEeTHIECKAS
[Iporpeccusi, reoMeTpruIecKas nporpeccus,
0ECKOHEUHO YOBbIBAIOIIAsi FEOMETPHYECKast
nporpeccusi; yMeHHe 3a/1aBaTh
[OCJIEI0BATENILHOCTH, B TOM YHCIIE C TIOMOILBIO
[PEKYPPEHTHBIX (HOPMYT;

- YMETh ONEPUPOBATH MOHITHIMH:
HETIPEPBIBHOCTD (DYHKIIMHU, ACUMITOTHI rpaduka
(yHKIMH, IepBasi U BTOpasi IPOM3BOAHAS
(DYHKIMH, TeOMETPUIECKUH 1 (PU3MUECKUI CMBICIT
[TPOM3BOIHOM, IEpBOOOpa3Hast, ONPEIEICHHBINH
MHTErpajl; yMEeHHe HaXOAUTh aCUMITOTHI rpaduka
(OYHKIMH; YMEHUE BBIYHUCIISITH TIPOU3BOIHBIC
CYMMBI, IPOU3BE/ICHHS, YaCTHOTO M KOMIIO3UIIMU
(byHKIHMIA, HAXOJTUTh YPaBHEHHE KacaTelbHON K
rpaduKy QyHKIUH;

[YMEHHUE UCIIOIb30BaTh NPOU3BOIHYIO IS
pccienoBanus QyHKIMI, A HAXOXKICHUS
HaMTy4IIEro PeuIeHus! B IPUKIIAJHBIX, B TOM
YHCIIe COIMAIBHO-KOHOMUYECKUX M (PU3MUECKUX
3ajavyax, AJsl ONpeeIeHUs] CKOPOCTH U
[YCKOPEHHST; HAXOAUTb IUIOLIAa i U 00BEMBI GUTYD
C IOMOIIbIO MHTETPANIA; IIPUBOANTD IPUMEPHI
MaTeMaTH4eCKOTr0 MOJICITUPOBAHUS C TIOMOIIBIO
Mg GhepeHIMaTbHBIX YpaBHEHU;

- YMETh ONEPUPOBATH MOHATHIMU: KOMILJIEKCHOE
4KCII0, CONPSHKEHHBIE KOMIUIEKCHBIC YnCIia,
MOJTYJIb M apIYMEHT KOMILJIEKCHOTO YKcia, popma
3aricy KOMIUIEKCHBIX YHCel (TeOMeTpUUecKas,
[TPUTOHOMETPHUYECKas U ajredpandeckas); yMeTh
[TPOM3BONTH apUPMETHYECKHE ICHCTBHS C
KOMIUIEKCHBIMH YHCIIaMU; TIPUBOUTH TIPUMEPHI
MCII0JIb30BaHMSI KOMIUICKCHBIX YHCEIT;




- YMETh CBOOO/IHO OIIEpUPOBATH MOHITHUSMHU:
cpenHee apupMeTHYecKoe, MeMaHa, HanoobIIee
1 HANMEHBIIIEE 3HAYCHMUS, pa3Max, JUCTIEPCHS,
CTaHIapTHOE OTKJIOHEHHUE IS OTIMNCAHUS
ICIIOBBIX JAHHBIX; YMEHHE HCCIEA0BATh
CTaTHCTHYECKHE JTaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM I'papUIECKUX METOOB U
IIEKTPOHHBIX CPEACTB; TPA(UIECKH UCCIEI0BATh
COBMECTHbIEC HaOIOICHUS C TIOMOILBIO THarpaMM
[paccerBaHUs U JIMHEHHOI perpeccuy;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHII C
MCIIOJIb30BaHHEM Ipa)MueCKHX METOJIOB;
[IPUMEHSATH IJIs1 peleHus 3a1a4 GopMyIibl
CIIOXKCHUS 1 YMHOXKEHHS BEPOATHOCTEH, GopMyITy
MTOJTHON BeposiTHOCTH, (hopmyiry Beprymm,
KOMOWHATOPHBIE (DaKTHI U (POPMYIIBL;, OIICHUBATH
BEPOSITHOCTH PEabHBIX COOBITHH; YMEHHUE
OTIEpUPOBATH MOHATHAMHU: CITyJaiHasi BEMYNHa,
[pacIipesieieHie BepOITHOCTEH, MaTeMaTHIECKOE
O’KUJIaHUe, JUCIIEPCUs U CTaHJapTHOE
OTKJIOHEHHE CITy4ailHOI BEINYMHBI, ()yHKIUH
[pacIipeieeHys U INIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO 1 HOPMAJILHOTO paclpeeeHui;
YMEHHE HCIIONIB30BaTh CBOMCTBA U3YUYEHHBIX
[pacIipeneneHuii sl pelieHus 3a1a4; 3HaKOMCTBO
C TOHATHSAMMU: 3aKOH OOJIBIINX YUCEN, METOIBI
BEIOOPOYHBIX MCCIIEAOBAHNUI; yMEHHE TIPUBOIUTH
MIpUMEpPBI MIPOSIBIICHNS 3aKOHA OOJIBIINX YUCET B
MIPUPOTHBIX ¥ OOIECTBEHHBIX SIBICHUIX;

- YMETh CBOOOIHO OIIEpHPOBATH MOHSITHUIMHU:
[TOYKa, IpsiMast, IIIOCKOCTb, IPOCTPAHCTBO,
0TPE30K, JIy4, INIOCKUH Yo, ABYTPaHHBIH yTOI,
[TPEXTPAaHHBIN YroJ, epeceKaronyecs,
MapasielbHbIe U CKPELTUBAIOIIUECS MTPSIMbIE,
MapaneabHOCTh U NePHIeHIUKYIAPHOCT IPSMBIX
1 TIJIOCKOCTEH, YTOJI MEXKAY MPSAMBIMH, YTOJ
MEXIY MPSIMOH M INIOCKOCTBIO, YTOJI MEXKITY
TUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MPH
[PEILICHNH 337124 N3yYeHHBIE (PAKTBI U TEOPEMBI
[UIAHUMETPHN; YMEHHE OLIEHUBATh Pa3MEpBI
0OBEKTOB B OKpY’KafoOIIeM MHUpPE; yMEHHE
OTIEpUPOBATH MOHATHIMH: MHOTOTPAaHHUK,
CeueHIe MHOTOTpPaHHUKA, IPaBIIIBHBIN
MHOTOTpaHHUK, IPU3Ma, NUpaMuia, Gurypa u
[TOBEPXHOCTH BPAIlEHUS, IMIINHAP, KOHYC, II1ap,
cdepa, pazBepTKa MOBEPXHOCTH, CEUEHUS KOHYyCa
U [IIMHIPA, apajuleIbHbIe OCH WM OCHOBaHHIO,
CedeHHe 11apa, INIOCKOCTh, KacaloIascs Chepsl,
[MITHHIpa, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHUKH,
(UrypbI ¥ TIOBEPXHOCTH BpAILEHHSI, UX CEUCHUSI, B
[TOM YHCIIE C HIOMOIIBIO IEKTPOHHBIX CPEICTB;
[YMEHHE IPUMEHATh CBOMCTBA FEOMETPHUUECKUX
(buryp, caMocTosITeIbHO (POPMYITHPOBATH
OTIpeIeNIeHNs H3y9aeMBbIX (PUTYp, BBIIBUTATH
THITOTE3HI O CBOMCTBAX M MMPU3HAKAX
TeOMETPHUIECKUX (QUTYP, 0OOCHOBBIBATH WIIN
OTIPOBEPraTh UX; YMEHUE MPOBOINUTH
KIaccu(UKAIUIO QUTYp 10 Pa3THIHBIM
[IpU3HAaKaM, BBIITOJIHITH HEOOXOIMMBbIE
TOTIOJTHUTENBHBIE TOCTPOCHHUS;

- yMETb CBOOOIHO ONIEPHPOBATH HOHITHSIMH:
ruroma b GuUrypsl, 00beM QUIYpHI, BEJITHIHHA




lyraa, pacCTOSIHUE OT TOUKU JI0 MIOCKOCTH,
[pPAacCTOSTHHE MEX]y NPSIMBIMU, PACCTOSHAE MEXITY
TUTOCKOCTSIMH, TIOIMAAb cepsl, IIONaab
MTOBEPXHOCTH MMHUPaMHUIbI, IPU3MBI, KOHYCA,
UIAHApa, 00BeM Ky0a, IIPSMOYTOIFHOTO
apaJuIenenunesia, MIpaMuabl, IPU3MBI,
[UIHHIPA, KOHYCA, [Iapa; YMEHNE HaXOJUTh
OTHOIIIEHHE 00BEMOB MOIOOHBIX (UTYD;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATUSAMHU:
NBIDKEHUE, TTApaJUIeNIbHBIA IEPEeHOC, CHMMETPUS
Ha IJIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 110100Ms, T0100HbIE (GHUTYPBI;
[YMEHHUE pacro3HaBaTh paBHbIC U TO00HbIE
(bUTypbI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
APXUTEKTYpE; YMEHHE HCIONb30BaTh
TEOMETPHUYECKHIE OTHOIICHNUS, HAXOIUTh
TeOMETPUYECKIE BETMYUHBI (JUTMHA, YTOJI,
TUTOIIa b, 00BbEM) IPH PEIICHUH 3a/1a9 U3 JPYTHX
[y4eOHBIX MPEAMETOB U U3 PEANBHOM KH3HH;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATUAMHU:
PSAMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOD,
KOOPAMHATHI TOUKH, KOOPAMHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOU3BEICHIE BEKTOpa Ha YUCIIO,
[pa3JIoKEHUE BEKTOPA 110 0a3KcCy, CKaIsIpHOE
MpoH3BeIeHNE, BEKTOPHOE IPOU3BEICHUE, YTOJI
MEXIy BEKTOPaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIN M KOOPAWHATHBIN METOA AL PEIICHHS
TEeOMETPUYECKHX 3314 U 3a/1a4 APYTUX YIeOHBIX
[IPEAMETOB; OTIEPUPOBATH MIOHATHIMHI: MAaTPHIIA
2x2 1 3X3, onpenenauTens MaTpULbL,
TCOMETPUYECKUNA CMBICI OIIPEICTUTENS;

- YMETh MOJICTUPOBATh pPealbHbIe CUTyalluy Ha
SI3BIKE MAaTEMaTHKH; COCTABIISITh BBIPasKEHUS,
[YpaBHEHHSI, HEpaBEHCTBA U UX CHCTEMBI 110
[YCIIOBHIO 3a[1auH, UCCIIEIOBATh IIOCTPOCHHBIE
MOJIENIN C MCTIOJIb30BAaHUEM afrapara aareopsl,
MHTEPIIPETHPOBATD MOJIyYSHHBIH PE3YIIbTAaT;
CTPOUTH MaTEeMaTHYECKNE MOJIEITH C TIOMOIIBIO
reOMETPUYECKHX ITOHATHI U BEJIMUNH, PeIaTh
CBSI3aHHBIC C HUMH IIPAKTHYECKUE 3aa4H;
COCTaBJIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIIPETUPOBATD MOJIyYSHHBIN PE3YIIbTAT;
[peIIaTh MPHUKJIAAHBIC 3a]]a4l CPEICTBAMHU
MaTeMaTHYECKOTO aHalli3a, B TOM YHCIIE
COIMATbHO-9KOHOMHYECKOTO M (PU3UUECKOTO
XxapakTepa,

- YMEHHUE BBIOMPATh MOIXOAAIINNA METO IS
[peIIeHHs 3a/1a4l; TOHIMaHHE 3HAYUMOCTH
MaTeMaTHKHU B U3yYEHUH NPUPOIHBIX U
OOILECTBEHHBIX MIPOLIECCOB U SIBJICHUI; yMEHHE
[pacIio3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTHKH B
MCKYCCTBE, YMEHHE IIPHUBOANTH NPUMEPHI
MaTEeMAaTUYECKUX OTKPBITUI poccuiicKoi 1
MUPOBOM MaTEMaTHYECKON HAYKH

OK 02 Ucnonb3oBath
COBPEMEHHBIE CPE/ICTBA
[ovicKa, aHaIK3a u
MHTEPIIPETAIIH
MHGOpPMALNH, U
MH(POpPMaIMOHHBIE
TeXHOJIOTHH JIJIS
BLITIOJTHEHUS 33/1a4

IB obmactu HEHHOCTU HAYYHOI'O
TTO3HAHUA:

[YPOBHIO pa3BUTHS HAYKU U

Ha Majore KyJabTyp,

-C(hOpMHUPOBAHHOCTh MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

0OIIIeCTBEHHOH MTPAKTHKH, OCHOBAHHOTO

CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO
MecTa B IOJIMKYJIBTYPHOM MUPE;

- YMETb ONIEPUPOBATh MOHITUAMU: palliOHAIbHAS
(hyHKIWSA, TOKa3aTenbHast (PyHKIHS, CTeTIeHHAs
(byHKUWMS, TorapupMIdecKas QyHKIH,
TPUTOHOMETpHUYECKHEe (QYyHKIINHN, 0OpaTHBIE
(hyHKINHU; YMEHHE CTPOUTH IpapuKy N3yUSHHBIX
(hyHKIWH, HCTIOTIB30BATh TPA(GUKH [IPH U3yUCHUH
[TPOIIECCOB M 3aBUCHUMOCTEH, P PEIICHUH 33034
13 IpYruX y4eOHBIX ITPEAMETOB M 33/1a4 U3
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PO eCCUOHANTBHOM
eI Te b HOCTH

- COBEPLICHCTBOBAHUE SI3bIKOBOW U
MUTATENBCKON KYJIBTYPHI KaK CPEICTBA
B3aMOACHCTBHS MEXKAY JTIOABMH U
[O3HAHHS MUpa;

- 0CO3HAHUE LIECHHOCTH HAy4YHOH

e TeIbHOCTH, TOTOBHOCTh
OCYIIIECTBIIATE IPOCKTHYIO U
MCCIIeIOBATEIILCKYIO ACSATEIBEHOCTD
MH/IMBUIYalIbHO U B TPYIIIE.
OBnajeHie YHUBEPCAIbHBIMU
[y4eOHBIME TI03HABATCIBHBIMH
IMEeCTBUAMU:

B) paboTa ¢ uHpOpMaIHei:

- BJIaJICTh HaBBIKAMU IIOTyYCHUS
MH(MOPMALUH U3 HCTOYHUKOB PAa3HBIX
THIIOB, CAMOCTOSTENILHO OCYIIECTBIISAT
MONCK, aHAIN3, CHCTEMAaTH3aLHUIO U
MHTEPIPETALHIO0 HHPOPMALTUU
[Pa3IMYHBIX BHAOB U HOpM
[pe/ICTaBICHMUS;

- cO3/1aBaTh TEKCThI B PA3IMYHBIX
(hopMaTax ¢ y4eTOM Ha3HAUYCHUS
mH(QOpMAaLK U LIENIEBOH ayTUTOPHUH,
BHIOMpPAst ONTHUMANIBHYIO opMy
IIPCACTABJICHUSA U BU3YyaJIU3alluu,

- OLICHUBATH JOCTOBEPHOCTD,
IIErnTHMHOCTH MH(POPMALVH, e¢
COOTBETCTBHE MPABOBBIM U MOPAJILHO-
PTHYECKUM HOpMaM;

- NCIIONB30BATh CPEACTBA
MHPOPMALMOHHBIX 1
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B
[PCIICHUN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C
coOuTtoieHreM TpeOoBaHuit
PPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,
CHTHEeHBI, pecypcocOepexeHus,
PABOBBIX U STHYECCKHX HOPM, HOPM
MHPOPMAMOHHOW 0€30MaCHOCTH;

- BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U
BaIMTHl HHPOPMALHH,
MHQOPMALMOHHON 6€30I1acCHOCTH
PINYHOCTHU

[peasbHON JKU3HM; BBIpaXaTh GopMynamu
3aBHCHMOCTH MEX/y BEINYNHAMU;

- YMETh ONIEpPUPOBATH MOHATHAMH: TOXKIECTBO,
[TO’KIECTBEHHOE MPeoOpa3oBaHNe, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUI U HEPABEHCTB,
[PAaBHOCHUJIBHOCTD YPABHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAIIbHbIC, HPPAIMOHAIBHEIC,
MOKa3aTeIbHBIC, CTETICHHBIE, TOTapu(MHIECKNUE,
[TPUTOHOMETPUYECKHE YPaBHEHHUSI, HEPABEHCTBA U
CHCTEMBI; YMETb PellaTh ypaBHEHNUs, HEPAaBEHCTBA
1 CHCTEMBI C IOMOIIIBIO Pa3JINYHBIX IPUEMOB;
[peraTh ypaBHEeHUs], HEPaBEHCTBA M CHCTEMBI C
mapamMeTpoM; IPUMEHSTh YPaBHEHUS,
HEpaBEHCTBA, UX CHCTEMBbI JUIS PEIICHUS
MaTeMaTHYECKHX 3aJa4 1 3a/1a9 U3 Pa3IHIHbIX
oOacTeil HayKH U peaslbHON JKU3HU;

- YMETb CBOOOIHO ONIEPHPOBATH MOHITHIMHU:
NBIDKEHNUE, TTAPAJUICIBHBIN IEPEHOC, CHMMETPHS
Ha IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue 1Mo100Hs, 0100HbBIE (GHUTYPHI;
YMETh paclo3HaBaTh paBHbIE U IOJOOHbIE
(bUrypbl, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTCKTYPEC; YMCTh UCIIOJIB30BATh
FCOMETPHUUCCKHUEC OTHOLICHMSA, HAXOAUTD
TCOMETPHUUCCKHUE BEJININHBI ()IJ'II/IHa, yroJ,
TUIOIIa b, 00BbEM) IPH PEIICHUHN 3a/1a9 U3 JPYTHX
[y4e€OHBIX PEAMETOB U U3 PEANTBHOH KU3HA

OK 03 IInanupoBaTs u
[pean30BbIBATh
COOCTBEHHOE
mpodeccnoHanbHOE U
ITHYHOCTHOE Pa3BUTHE,
[peINPUHUMATENBCKYTO
MesITeIbHOCTD B

PO eCCHOHATBHOM
cepe, HCIoIB30BaTh
BHAHUS 110 (DUHAHCOBOM
PaMOTHOCTH B
[Pa3IMYHbIX KU3HEHHBIX
CHTYyaIUsIX

B ob6nacti 1yXOBHO-HPaBCTBEHHOT'O
BOCTIMTaHUS:

-- copMHUPOBaHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STHYECKOTO MOBECHNUS;

- CITOCOOHOCTH OLIEHUBATh CHUTYAIHIO U
[IPUHUMATh OCO3HAHHBIE PELICHUS,
OpPUEHTUPYSCh HA MOPATIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- 0OCO3HaHHUE TMYHOTO BKJIajJa B
[OCTPOEHHE YCTOHYMBOTO OYIyLIEro;
- OTBETCTBEHHOE OTHOILIEHHE K CBOUM
POIUTEISIM U (W) IPYTHM YiICHAM
CEMBH, CO3/ITaHUIO CEMBH Ha OCHOBE
(OCO3HAHHOT'O IIPUHSATUS LEHHOCTEN
(CEMENHON KU3HU B COOTBETCTBUHU C
TpaauuusaMy Hapoaos Poccuu;
OBTaieHNe YHUBEPCATbHBIMU
[PETyISTUBHBIMU AECHCTBUSIMMU:

) caMoopraHu3anusi:

- YMETb OIIEPUPOBATH IOHATUAMHU: PAllHOHAJIbHBIE,
MppalfuOHaJIbHBIC, ITOKA3aTCIIbHbIC, CTCTICHHBIC,
itorapu(MHUYECKUE, TPUTOHOMETPUICCKUE
YPaBHCHHA 1 HEPABECHCTBA, UX CUCTEMbI;

- YMETb OIIEPUPOBATH NOHATUAMU: MHOIOTPAaHHUK,
CeUeHIe MHOTOTPAaHHUKA, Ky0, Mapasuiesienurie],
pu3Ma, mupaMua, GUrypa u moBepxHOCTh
BpaIlleHHS, IIITUHIIP, KOHYC, IIap, cdhepa, CeueHus
(bUTypHI BpalleHHS, TNIOCKOCTbD, KacaroIascs
cephl, ITHHIPA, KOHYCa, TUIOMAIb
[TOBEPXHOCTHU MMHPAMUIBI, IPU3MBI, KOHYCA,
MUIMHIIPA, TIomanb chepsl, 00beM Kyoa,
[IPSIMOYTOJIPHOTO MapajUIeIIeUIe1a, THPaMHUIbI,
MpU3MBI, IHJIMHAPA, KOHYyCAa, [Iapa; yMEHHE
I/I306pa)KaTB MHOTOI'paHHUKHU U TIOBEPXHOCTHU
BpaICHUA, UX CEYCHUA OT PYKH, C IIOMOIIBIO
[UCPTCIKHBIX THCTPYMEHTOB U DJICKTPOHHBIX
CPEICTB; yMETh pPacIIO3HABATh CHMMETPHIO B
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- CAMOCTOSTENIBHO OCYILECTBIISATh
[I03HABATEJILHYIO JIESITEIBHOCTD,
BBISBIIATH IPOOIEMBI, CTABUTH U
(hopMyIHpOBaTH COOCTBEHHBIE 32/1a4H B
00pa30BaTEIBHON ACATEIBHOCTH U
PKI3HEHHBIX CUTYalUsIX;

- CaMOCTOSITENIFHO COCTABIIATh IUIaH
[pemIeHns IPOoOIEMBI C YIETOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U IPEANIOYTEHUN;

- TaBaTh OLIEHKY HOBBIM CUTYalUsIM;
CII0COOCTBOBATH (POPMUPOBAHUIO U
POSIBJICHUIO IIMPOKOH SPYAULINH B
[pa3HBIX 00IACTAX 3HAHWUH, TOCTOSHHO
MOBEIIIATH CBOI 00pa30BaTENBHBIN U
KyJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

MCTIONIB30BATh IPUEMBI PEIICKCHH IS
OLICHKH CUTYaIlH, BEIOOpa BEPHOTO
[peIICHMNS;

- YMETb OLICHUBATh PUCKH U
CBOCBPCMCHHO NPUHUMATh PCIICHUS 110
X CHUYKCHUIO;

B) YMOLIMOHATBHBIM UHTEJIEKT,
peanosaraomui chopMUPOBaHHOCTb:
BHYTPCHHEH MOTHBALINH, BKJIIOYAIOIICH
CTpeMJICHHUE K TOCTIDKCHHUIO IENU U
yCIieXy, ONTHUMH3M, HHUIIMATHBHOCTD,
[YMEHHE efiCTBOBATh, HCXOAS U3 CBOMX
BO3MO>KHOCTEH;

- MITATHH, BKIIOYAIOIICH CITOCOOHOCTD
[TOHUMATh HMOIMOHAIEHOE COCTOSHHE
IMPYTUX, YYUTBIBATh €r0 MIPU
OCYIIECTBIICHUU KOMMYHHKAIUH,
CIIOCOOHOCTH K COUYBCTBHIO U
(COTIEPEKHMBAHHUIO;

- COLMATIbHBIX HaBBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTD BBICTPaMBATh OTHOLIEHUS
C IpyTHMU JIFOAbMH, 3a00THTHCS,
MPOSIBISITE MHTEPEC M pa3peniaTh
KOH(ITUKTHI

[IPOCTPAHCTBE; yMETh Paclo3HaBaTh MPaBUIbHEIC
MHOTOTpaHHHKH;

- YMETh ONIEPUPOBATH MOHATHAMHE: IPSIMOYTONbHAS
CHCTEMa KOOPAUHAT, KOOPJAWHATHI TOYKH, BEKTOP,
KOOPIMHATHI BEKTOPA, CKATAPHOE MPOU3BEACHIE,
[YTOJI MEXy BEKTOpaMu, CyMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOPA HA YNCIIO; HAXOANUTD C
TOMOIIBIO U3YIEHHBIX (POPMYIT KOOPAHHATEI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXAY JBYMs
[TOYKaMu

OK 04 D¢ dexTrBHO
B3aUMO/ICHICTBOBATH U
paboTaTh B KOJIJICKTHUBE
1 KOMaH/Ie

FOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSATEIILHOCTH H
CaMOOIIPEIENICHUIO;

-OBJIa/ICHIE HABBIKAMHU Y4eOHO-
1CCIIE10BATENIbCKOM, IPOEKTHOU U
COLIMAIIbHOM JESATEeIbHOCTH;
(OB1ajieHNe YHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMA JEHCTBUSIMH:
0) coBMeCTHas! IESITEINEHOCTD:

- MIOHUMATb U UCIIOJIb30BaTh
[peuMyliecTBa KOMaHIHOMN U
MHTMBHyaJIbHOI paOoTHI;

- IPUHUMATb LEJIU COBMECTHOM
INesITeIbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATH IEHCTBHSA T10 €€
ITOCTI)KEHUIO: COCTABIIATH TUIAH
INEeNCTBUH, pacpeneIaTh POJIH C
[yI€TOM MHEHUI Y9aCTHHKOB
00CYX/1aTh pe3yIbTaThl COBMECTHON
[paboTEr;

- YMETh OTIEpUPOBATH MOHATHAMH: CITyYalHBINH
OIIBIT U CITy4alfHOEe COOBITHE, BEPOSITHOCTD
CITy4alfHOTO COOBITHS; YMETh BBIYHUCIIATH
BEPOSTHOCTD C MCIIOJIB30BAHNEM IPahUIECKUX
METOIOB; IPUMEHATH POPMYIIBI CIOXKEHHUS U
[YMHOKEHHUS BEpOSITHOCTEH, KOMOUHATOPHBIE
(baxTbl U pOpMYJIBI IPU PELICHUH 337134,
OIIEHMBATH BEPOSITHOCTH PEANBHBIX COOBITHI;
3HAKOMCTBO CO CIIy4aiHBIMH BEINYNHAMUY;
[YMEHHE IPUBOANUTH IPUMEPHI IIPOSIBIICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOHBIX U OOIIECTBEHHBIX
STBIICHUSIX;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
CTEIEHB C IeTIBIM [T0Ka3aTeNleM, KOpeHb
HATYpaJbHOI CTEIICHHU, CTENICHDb C PAllHOHAIHHBIM
[TOKa3aTeJieM, CTEIIEHb C AEHCTBUTEIHHBIM
(BeIeCTBEHHBIM) TTOKa3aTeeM, Jorapudm Jrcia,
CHHYC, KOCHHYC U TAHT'€HC TIPOU3BOIBHOTO
qrca;

- YMETh CBOOOTHO ONIEPHUPOBATH MOHATHUIMHU:
rpaduk GyHKIMH, 00paTHast QYHKIHS,

KOMITO3HLIsT QYHKIUH, JIMHEHHAsT PyHKIHMS,
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- KOOPIMHUPOBATH U BBIIOJIHATE PabOTy
B YCJIOBHSIX PEasIbHOTO, BUPTYAIILHOTO 1
KOMOMHHPOBAaHHOTO B3aNMO/ICHCTBYS;

- OCYIIIECTBIIATH TO3UTHBHOE
CTpaTEernIecKoe MOBEICHNUCE B
[Pa3ITMYHBIX CUTYaIHsAX, IIPOSIBIISTH
TBOPYECTBO U BOOOpakeHHE, OBITH
MHALATHBHBIM.

OBIlajieHHEe YHUBEPCAITbHBIMH
[PETYJIATUBHBIMU JICHCTBUAMU:

') IpUHATHE Ce0s U IPYTUX JIIOACH:

- IPUHUMATh MOTHBBI U apTYMEHTBI
IMpyTUX Jro/ei npy aHanuse
[PE3yJIBTaTOB AEATEIHHOCTH;

- IPU3HABATH CBOE IIPaBO M IPaBO
IMpyTHX JTrO/Ieit Ha OUTHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh
MHp C TIO3UIMU JPYTOTro Yel0BeKa

KBazpaTuiHasi QyHKLU, CTEIIeHHast QYHKIHS C
LIeJIBIM [T0Ka3aTeNieM, TPUHTOHOMETPHYECKHUE
(byHKIHH, 0OpaTHBIE TPUTOHOMETPUIECKUE
(byHKIWH, TOKa3aTeNbHAS U JIoTapuhMUIecKas

(b YHKIHU; YMETh CTPOUTD TPaduKH (yHKITHIHA,
BEITIOJTHATE IPE0Opa30BaHus TpapuKOB (yHKIIHT;
- YMETh UCIIOJIE30BaTh TPapUKH PYHKITHHA 115
M3y4eHNUs] IPOIECCOB U 3aBUCUMOCTEH IpH
[PEILICHUH 33124 U3 IPYTUX YUeOHBIX PEAMETOB U
M3 peasbHOM KU3HU; BBEIpaXKaTh (OpMyIaMu
3aBHCHMOCTH MEX/1y BEINYNHAMU;

- CBOOOIHO OTIEPUPOBATH MOHATHAMH: YETHOCTD
(DYHKIMH, TEPUOANIHOCT (DYHKIIUH,
OTPaHWYEHHOCTh ()YHKIINH, MOHOTOHHOCTh
(yHKIHH, SKCTpeMyM (QYHKIHHA, HANOObIIee U
HarMEHbIIee 3HAYCHUST (DYHKIMH Ha IPOMEXYTKE;
[YMETb ITPOBOANTH UCCIIEJOBAaHUE (YHKIINY;

- YMETh HCIIOJIb30BaTh CBOMCTBA U Ipaduku
(YHKIMH U peIIeHns ypaBHEHNH, HEPaBEHCTB U
3anad ¢ mapameTpamu; n300paxarh Ha
KOOPJUHATHOH INIOCKOCTA MHOKECTBA PELIECHUI
ypaBHEHHI, HEPABEHCTB U X CUCTEM

OK 05 OcymiecTBisITh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAIUIO Ha
roCcy1apCTBEHHOM
s13pIKe Poccuiickoit
Denepaltiy ¢ y9eTom

B 06sacTi 5CTETHYECKOr0 BOCIIUTAHMS:
- 5CTETUYECKOE OTHOILIEHHE K MUY,
BKJIFOYAst ICTETHKY ObITa, HAYYHOTO U
TeXHUYECKOTO TBOPYECTBA, CIIOPTa,
TpyZa ¥ OOIIECTBEHHBIX OTHOIICHHH;

- CHOCOOHOCTH BOCIIPUHIMATD

- YMEThb ONIEPUPOBATh MOHATUAMU: CpEIHEE
apudmeTHyeckoe, MeuaHa, HaubobIee U
HaVMEHbIlIee 3HAUCHHS, pa3Max, JUCIIepCHs,
CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
[YMEHHE U3BJIEKAaTh, HHTEPIPETUPOBATH
nH(pOpManuio, MpeACTaBICHHYIO B TaOIHIax, HA

ocoOeHHOCTEH [pa3IYHbBIC BUIBI HCKYCCTBA, TPAAUIIMH [THarpaMMax, rpauKax, OTpakarollyro CBOHCTBA
COILIAIBHOTO U 1 TBOPUECTBO CBOETO U JIPYTUX [pEaTbHBIX MPOLIECCOB U SIBJICHMI; ITPEACTABIATD
KyJIbTYpHOTO HapOJIOB, OLIYINATh SMOIIMOHAIBHOE  [MH(OpPMAaNHIO ¢ TOMOIIBIO TAOIHI] B ANATrPaMM;
KOHTEKCTA BO3/ICHCTBIE NCKYCCTBA; MCCIIeI0BaTh CTATUCTHYECKUE TaHHBIC, B TOM

- yOEXIEHHOCTh B 3HAUUMOCTH JIJIsI qHCIIe C IPUMEHEHHEeM IpaduyecKux METOA0B U

ITMYHOCTH M OOLIECTBA OTEUYECTBEHHOTO PIIEKTPOHHBIX CPENICTB;

1 MUPOBOTO UCKYCCTBA, STHUUECKHX |- YMETh ONEPUPOBATH MOHATHIMH: TOUKA, TIpsiMasi,

KyJIbTYPHBIX TPAIULINI U HAPOJAHOTO  [[UIOCKOCTH, IPOCTPAHCTBO, IBYTPaHHBINA YToll,

TBOPYECTBA; CKpPEIIMBAIOLIHECS MIPSIMBbIE, TApaJUICILHOCTD U

- TOTOBHOCTB K CAMOBBIP&)KCHUIO B [EePIEHANKYSIPHOCTD NPSIMBIX U INIOCKOCTEH,

[Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHHE [yTOJl MEXIY NMPSMBIMH, YTOJI MEXTy IPSIMOH 1

MPOSIBIISITH KauecTBa TBOPUECKOM TUIOCKOCTBIO, YTOJ MEXKAY IIOCKOCTSMH,

ITYHOCTH; [pacCTOSTHHE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHHE

OBJlajieHNe YHUBEPCATLHBIMU MEXIY MPSIMBIMH, PACCTOSTHUE MEXIY

KOMMYHHUKaTHBHBIMH JAC€HCTBUSIMU: TUIOCKOCTSIMH;

a) oO1eHue: - YMETh UCIIOJIb30BaTh MIPH PEUICHNH 3a/1a4

- OCYILIECTBIISATh KOMMYHHUKAIIMU BO M3y4deHHbIe (DaKThl U TEOPEMBI TUNIAHUMETPHH;

Bcex cdepax KHU3HH; [YMEHHE OLIEHHBATh Pa3Mephl 0OBEKTOB

- pacrio3HaBaTh HeBepOaJIbHbIC OKpYKaloIIero Mupa

cpencTBa OOIICHMS, TOHUMATD

BHaYEHHE COIMAIBHBIX 3HAKOB,

[pacro3HaBaTh MPEIIOCHUTKI

KOH(MJIMKTHBIX CUTYallui M CMATYaTh

KOH(IIMKTBI;

- Pa3BEpPHYTO U JIOTHYHO M3J1araTh CBOIO

[TOYKY 3PEHHS C UCITIOJIb30BAHUEM

SI3BIKOBBIX CPE/ICTB
OK 06 I1posiBnsTh - 0OCO3HAHUE 00YYAIOIINMHUCS - YMETh ONIEPUPOBATH MOHATHAMHU: IPSIMOYTOJIbHAS
rpaXkaaHCKo- [POCCHICKO# IpaXkIaHCKON CHCTeMa KOOPJAUHAT, KOOPMHATHI TOYKH, BEKTOP,
[aTPUOTHUYECKYIO MIEHTUYHOCTH; KOOPJIMHATHI BEKTOPA, CKAJISIPHOE NPOU3BE/ICHHE,
[O3UIIHIO, - LieJIeHANPaBICHHOE Pa3BUTHE [yroJ1 MeXy BEKTOpaMu, CyMMa BEKTOPOB,
ITeMOHCTPHPOBATH BHYTPEHHEH MO3UIMH JINYHOCTH Ha [IPOM3BEICHUE BEKTOPa Ha YUCIIO; HAXOAUTH C

(OCO3HAHHOC ITIOBCIACHUC
Ha OCHOBC
TpaUIIMOHHBIX

OCHOBE JyXOBHO-HPaBCTBEHHBIX
ieHHocTel Hapo10B Poccuiickoit

d)e)lepam/m, HUCTOPUYCCKHUX U

ITOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPANHATEHI
CEpEIMHbI OTPE3Ka, PACCTOSIHUE MEXY IBYMS

[TOYKaMM,
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0011IeUETI0BEUECKUX
[ICHHOCTEH, B TOM
YHCIIE C yIETOM
TapMOHH3AIIH
ME>KHALIMOHATBLHBIX K
MEKPEITUT HO3HBIX
OTHOIIICHHIA,
MIPUMEHSATH CTAHIAPTHI
QHTUKOPPYIILILOHHOTO
[TOBEICHUS

HAIIMOHAIBHO-KYJIbTYPHBIX TPaIUIIHIA,
(hopMUpOBaHKE CHCTEMBI 3HAYUMBIX
[CHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTHKOPPYIIIIHOHHOTO MIPOBO33PEHHUS,
MPaBOCO3HAHMS, IKOJIOTHUECKON
KYJIBTYPHI, CIIOCOOHOCTH CTaBUTH LIEJH
1 CTPOUTD KI3HCHHBIC TUIAHBI;

B yacTu Tpa)kIaHCKOTO BOCTIUTAHUS:

- 0CO3HAHUE CBOMX KOHCTHTYIIMOHHBIX
[paB U 00SI3aHHOCTEH, YBAXKCHHUE
BaKoOHA W MPaBOIMOPS/IKA;

- IPUHATUC TPATUIIHOHHBIX
HAIIMOHAJIBHBIX, OOIICUYETIOBEUCCKUX
TYMaHUCTUIECKHAX U IEMOKPATHIECKUX
[ICHHOCTCH

- TOTOBHOCTP TIPOTHBOCTOSITH
MICOJIOTHH SKCTPEMHI3Ma,
HAIIMOHAJI3Ma, KceHO(hoOuH,
ITICKPUMUHALIAY 110 COIMATbHEIM,
[PEIINTUO3HBIM, PACOBBIM,
HallUOHAJIbHBIM ITPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
MCATCIBHOCTD B HUHTEPECAX
rpa)TaHCKOT'0 OOIIECTBa, y4acTBOBATh
B CaMOYIIpaBJICHUU B
00111Ie00pa30BaTENFHON OPraHU3aINA U
IMEeTCKO-FOHOIIECKUX OPTaHU3AIIAX;

- YMCHHE B3aUMOICHCTBOBATH C
COMAIEHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C MX (QYHKIUSIMH U
Ha3HAYCHHIEM;

- TOTOBHOCTb K T'YMAHUTApHOU U
BOJIOHTEPCKOU 1€ATEIbHOCTH;
MaTPUOTHYCCKOTO BOCIIUTAHUA:

- chOpMHUPOBAHHOCTH POCCUHCKOM
Fpa’kJIaHCKOW MIEHTUYHOCTH,
MaTPUOTH3MA, YBAKCHHUS K CBOEMY
HApOJy, TYBCTBa OTBETCTBEHHOCTH
nepen PoanHoi, ropaocTu 3a cBoi
Kpali, cBoto PoauHy, cBOM S3bIK U
KYJIETYPY, POILIOE U HACTOSIIIEEe
MHOTOHAIIMOHAJFHOTO Hapoaa Poccun;
- ICHHOCTHOE OTHOIIICHUE K
rOCy1apCTBECHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IIPUPOJHOMY
HACJICIUIO, TAMATHUKAM, TPAAULHASIM
HaponoB Poccun, noctmxenusm Poccun
B HAyKe, UCKYCCTBE, CIIOPTE,
[TEXHOJIOTHSIX U TPYAE;

- HeiiHas YOSKICHHOCTh, TOTOBHOCTD K
ciry>xeHuro u 3ammre OTedecTsa,
OTBETCTBCHHOCTH 3a €r0 CyIb0Y;
OCBOECHHBIE 00YYaIOIINMHUCS
MCKIIPEAMETHBIC TTIOHATUA U
[YHHBEpCAaJIbHBIE YIeOHbIC JeHCTBUSA
(perynsiTUBHBIC, TIO3HABATEIbHBIE,
KOMMYHHUKATHBHEIE);

- CITOCOOHOCTH WX MCIIOIH30BAHMS B
[T03HABATEIHHON U COLUAIIbHOMN
PaKTUKE, TOTOBHOCTH K
CaMOCTOSTEIFHOMY ITAHUPOBAHHIO U
OCYILIECTBICHHUIO YUEOHOM
IMesITeNbHOCTH, OPraHU3ally y4eOHOTO

-yMeTb BBIOMpATh HOAXOAAIINN U3YUYCHHBIH METON
U1 peleHus 3a1a4n, pPaclio3HaBaTh
MaTeMaTHIecKe (hakThl 1 MaTEMaTHIECKHUE
MOJIEITM B TIPHPOIHBIX U OOIIECTBEHHBIX
STBIICHUSIX, B ICKYCCTBE; YMEHHE IIPUBOANTH
MIPUMEPB MATEMAaTHIECKUX OTKPBITHH
[POCCUIICKON U MUPOBOM MaTeMaTHUECKON HAYKH.
- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4YalHbII
OIIBIT U CITy4alfHOe COOBITHE, BEPOSTHOCTD
CIIy4aliHOTO COOBITHSI; YMETh BBIYUCIIST
BEPOSITHOCTD C UCTIOJIb30BAHUEM TPAhUUECKUX
METO/I0B; IPUMEHSATH (POPMYJIBI CIIOKEHHS U
[YMHO>KEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
(baxTHI ¥ POPMYITBI IPH PEIICHNH 33134,
OLICHNBATh BEPOSATHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO CITy4alHBIMH BEINYNHAMUY;
[YMEHHE IPUBOANUTH IIPUMEPHI IPOSIBICHNS 3aKOHA
OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX
STBIICHUSIX
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COTPYAHUYECTBA C MEAarOrMYECKUMU
[pabOTHHKAMH U CBEPCTHUKAMH, K
[Y4aCTHIO B IOCTPOCHUH
MHINBUAYAIEHONW 00pa3oBaTeIbHOM
TPAaCKTOPHUH;

- OBJIa/ICHNE HAaBBIKAMH y4eOHO-
icClIe10BATENIbCKOM, MPOEKTHOM U
(COIIMANBbHON IESITEbHOCTH

OK 07 ConelicTBOBaThH
COXpaHEHHIO
OKpy>Karolleil cpelipl,
[pecypcocOepekeHuto,
[PUMEHSTH 3HAHUS 00
M3MCHCHUU KJIMMAaTa,

- HE IPUHUMATh JEHCTBHSA, IPUHOCSILNE
Bpell OKpY’Karollel cpene;

- YMETbh IIPOTHO3UPOBATH
HEeOIaronpHsITHBIE YKOJIOTHYECKHE
[IOCJIEACTBUS IPEATIPUHUMAEMBIX
INEeNCTBUY, IPENOTBPALLATD UX;

- YMETh OTIEPUPOBATH MOHATHAMU: (DYHKIHS,
HerpepbIBHAsT (QYHKIIHS, TPOU3BOIHAS,
epBooOpasHasi, ONpeIeIeHHBI HHTErpa; yMeTh
HAaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHH,
MCIIONb3Ys CIIPAaBOYHBIC MAaTEPUAIIbL; UCCIIEAOBATh
B IPOCTEHIINX CITy4asx (PyHKIUH Ha

[IPUHITHIIB] - pacIIMPUTDH OTBIT JAESTEIBHOCTH MOHOTOHHOCTB, HAXOJIUTh HauOOJIbIINE U
OEepeXKITNBOTO PKOJIOrMYECKON HANPaBJICHHOCTH; HanMEHbIINE 3HAYCHUSI (DYHKIUHA; CTPOUTH
[POMU3BOJICTBA, - pa3pa0aTbIBaTh IUIAH PEIICHUS rpaK¥ MHOTOWICHOB C MCIIOIB30BAHUEM
b dexTuBHO MpOOJIEMBI C YI€TOM aHaln3a arnapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHSTh
InelicTBOBATH B MMEIOIINXCST MAaTEPHATBbHBIX U [IPOM3BOHYIO TIPH PEIICHHUH 3a/1a9 Ha ABI)KEHHE;
UpEe3BBIYANHBIX HeMaTepHaIbHBIX PECYPCOB; [pemIaTh MPaKTUKO-OPHEHTHPOBAHHBIC 3aJa4l Ha
CHUTYaIIsIX - OCYILIECTBIIATH LICJICHANPABJICHHBI  [HAHOONbIINE ¥ HANMEHBIINE 3HAUCHHUS, Ha
[IOMCK IIEPeHOCca CPEACTB U CIOCO00B  [HAXOXKJEHHE ITyTH, CKOPOCTH U YCKOPEHHUS;
InelicTBHS B MPO(eCCHOHATIBHYIO CPEeNly; |- YMETh OIIEPUPOBATh MOHATUSIMU: IBUKECHHE B
- YMETh IEpEHOCUTDH 3HAHUS B npocTpaHcTBe, M0100HBIE (UTYPHI B
[M03HABATENIBHYIO U MPAKTHUECKYIO [POCTPAHCTBE; UCIIOIB30BaTh OTHOLIICHHE
00J1aCTH KU3HEIEATEIBHOCTH; rIoNIaell MoBepXHOCTEH U 00bEMOB MOJOOHBIX
- IpeAaraTh HOBBIE MPOEKTHI, (uryp mpu pemeHnu 3aaad;
OLICHNBATh W/ICH C TIO3UIUN HOBU3HBI, [- YMETh BEIUHCIIATH T€OMETPUIECCKUE BEININHbI
OPUTHHAIBHOCTH, ITPAKTHYECKOH ([uMHa, yToI, IUIoma b, 00beM, IUIONIAb
BHAYNMOCTH; [TOBEPXHOCTH), HCTIONB3YsI U3yUEeHHBIE (DOPMYIIBI
- TaBaTh OIICHKY HOBBIM CHUTYalUsIM,  [METOJBI
BHOCHTH KOPPEKTUBBHI B IESITEILHOCTB,
OLICHUBAaTh COOTBETCTBUE PE3yJIHTATOB
LeIIsIM
1K 2.1, 11K 3.2.
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 cemecTpe, 3K3aMeHa BO 2 cemecTpe

O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 269
Y4yeOHas HArpy3Ka 00y4aloMMXCs BO B3aUMO/1eiiCTBUM C 263
npenojaBareJieM (Bcero)
B TOM YHCIJIE:
TEOPETUYECKOE 00yUIeHnE 185
71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 78
KoncyabTanuu 2
IIpome:kyTouHasi arTecranus B ¢popme nudpdepeHUHPOBAHHOIO 3a4eTa B 4
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2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

HpaKTI/I‘lCCKoe 3aHATUC

Tema 1.8

Cojneprxanue yueOHOr0 MaTepuaia

HaumeHnoBaHnue pa3aesioB u Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), O6Bbem dopmupyemble
TeM JadopaTopHble M NPAKTHYECKHE 3AHATHS, NPUKJIAAHOH MOAYJIb (IIPU HAJTHYNH) 4acoB KOMIIeTEeHIUH
1 2 3 4
OcHoBHOE coiep:kaHue
Pa3gen 1. IToBTOpeHne Kypca MaTeMAaTHKH OCHOBHO IIKOJIBI 26
Tema 1.1 Coneprkanne yqeOHOTO MaTepHala
Lens u 3a1aun MaTEMaTUKU bazoBble 3HaHNS M YMEHHUS 110 MaTeMaTHKE B IPO(EeCCHOHAIBHOM U B TOBCETHEBHON
IIPH OCBOEHMH CIIENMUAILHOCTH | IesTenbHOCTH. [lIoHMMaHne 3HaYNMOCTH MaTeMaTHK! B H3Y9YCHUH IIPUPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH. YMETh Paclo3HABATh MPOSBICHHE 3aKOHOB MaTEMAaTHKH B UCKYCCTBE.
IIpumepsl MaTeMaTUYECKUX OTKPBITUI POCCUHCKOM U MUPOBOM MaTEMaTUYECKON HAYKH. 2
KomOuHHpOBaHHOE 3aHsITHE
Tema 1.2 Coneprkanue y4eOHOro MaTepuaia
Uucna 1 BBIYUCICHUS. JlelicTBUS HaJ MOJIOKUTEIBHBIMHI U OTPULIATEIIBHBIMH YHCIaMH, OOBIKHOBEHHBIMU H JIECITUYHBIMU
BripakeHns u npeoOpazoBaHus | apobsmu. DopMyJibl COKPAIEHHOr0 yMHOXeHUsL. [Ipu3Haku nenumoct. Anroput™ EBkimza. 4
3HAKOMCTBO C MTO3UIIMOHHBIMH CHCTEMaMH CUHUCIICHUS.
KomOuHupoBaHHOE 3aHsTHE
Tema 1.3. IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHNe (cogepKaHue MPUKJIATHOI0 MOAYJIA)
I'eomeTpust Ha MIOCKOCTH Buapl mutockux GUryp u Mx mioniaip.
IIpakTHKO-OpHUEHTUPOBAHHBIE 3a]1a4U B KYpCE T€OMETPUH Ha MIIOCKOCTH 2 OK-01, OK-02, OK-
IpakTrU4ecKoe 3aHATHE 03, OK-04, OK-05,
Tewma 1.4 Coneprkanne yqeOHOro MaTepuaia OK-06, OK-07, IIK-
IIpoLieHTHBIE BEIYUCICHUS ITpocThle MPOIEeHTHI, pa3Hble COCOOB! MX BhIYHCICHHS. CI0KHBIE TPOIEHTHI 2.1, TIK-3.2
IIpakTuueckoe 3aHsTUE 2
Tema 1.5 Copepxanne yaeOHOTO MaTepuaia
CBolicTBa CTENEHHU C [ToHsATHE CTENEHHU C JIOOBIM pallMOHATIBHBIM ITOKA3aTEIeM.
palMOHAIIBHBIM U KomOuHupOBaHHOE 3aHsTHE 2
JEUCTBUTEIBHBIM
210Ka3aTeNs MU
Tema 1.6 Cojeprxanue yueOHOro MaTepuaia
IlpeobpaszoBanue BeIpakeHHit ¢ | [ToHsATHE KOPHS N-OM CTEIEHHU U3 IEHCTBUTENBHOrO Yrcia. CBONCTBA KOPHS N-OM CTEIEHU. 2
KOPHSIMU N-OH CTENEHU [TpeoOpa3oBaHKe MPpaMOHAIBHBIX BBIPAKEHUN
KomOnHMpoBaHHOE 3aHsTHE
Tema 1.7 Cojeprxanue yueOHOro MaTepuaia
VYpaBHEHUs U HEpaBEHCTBA JluneiiHble, KBaJpaTHbIC, NPOOHO-TMHEIHBIE YPaBHEHHUS 1 HEPABEHCTBA 4
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CucteMsl ypaBHEHUH U

Cnoco0bI peneHust CUCTeM JIMHEWHBIX ypaBHeHHH. [ToHsTus: Matpuna 2x2 u 3x3, onpeaenuTesb

HEpaBEHCTB Matpuilsl. Metox [Naycca. CucteMbl HeTMHEWHBIX ypaBHeHUH. CHCTEMBI HEPaBEHCTB 6
KomOnHmpoBaHHOE 3aHATHE
Tema 1.9 Coneprxanne yqaeOHOTO MaTepHala
BxonHoi#t KOHTpOJIBL Brrancenus u npeoOpa3oBaHus. Y paBHEHHS U HEpaBeHCTBA. | eoMeTpHs Ha IMIIOCKOCTH. 2
KontponsHas padora
Pa3gen 2. @yHkuum, HX CBOiicTBA. 12
Tema 2.1 Coneprxkanne yqaeOHOTO MaTepHaia
OyHKINH, X CBOWCTBA. Omnpenenenre GyHKIUN OJHON epeMeHHOH. O0nacTs onpeneneHus 1 00macTs 3HaueHni. Kopan
CriocoObI 3aganus HYHKIHH. ¢yaknrn. CHMMETPUYHOCTh, MOHOTOHHOCTB (DYHKITHIA. 4
KomOnHMpOBaHHOE 3aHsTHE
Tema 2.2 Coneprkanne yaeOHOTO MaTepHaia
I'padmkn pynxumit onHOM Jlunetinas GyHKIMs ee cBoiicTBa U rpaduk. KBagpaTnuHas QyHKINA, €€ CBOWCTBA U TpaduK. OK-01. OK-02. OK-
IIEPEMEHHOM. O6patHast GyHKIHS. ¢ ’
P KOI\I/)I6I/IHI/Ip((1:]}3]aH:O€ 3aHATHE 6 03, OK-04, OK-05,
OK-06, OK-07, TIK-
Tema 2.3 Coneprxanne yd4eOHOTO MaTepHaia 21.TIK-3.2
BxonHo#t KOHTpOJIB OyHKINH, X CBOUCTBA U TPAPHUKHL. 2 ’
KonrponbHas paborta
Pa3gen 3. Crenennas pyHkuus 8
Tema 3.1 Cognepxanne y9e6HOT0 MaTepHaia OK-01, OK-02, OK-
CrenenHas QyHkuus, ee ®yuknun y = VX ux cBoiicTBa u rpaduku. CTeneHHble GYHKIHMH, HX CBOMCTBA U IPadUKIL 03, OK-04, OK-05,
CBOHCTBA. KomOuHupOBaHHOE 3aHsTHE 2 OK-07, TIK-2.1, TIK-
3.2
Tema 3.2 Copepxanne yaeOHOTO MaTepuaa
Pewenue uppannoHaibHbIX PaBHOCUMIIBHOCTB UppALMOHAIBHBIX YPABHEHUM U HEPAaBEHCTB. MeTobl ux peuenus. Pemenne
YpaBHEHHI U HEPAaBEHCTB MpPALMOHAJIBHBIX YPaBHEHHI 1 HEPABEHCTB 4
KoMOUHHpOBaHHOE 3aHSITHE
Tema 3.3 Copepxanne yaeOHOTO MaTepuaia
BxopHo# koHTpOIIB Omnpenenenue cTeneHHON GyHKIuK. Vcronb30BaHue €€ CBONCTB IIPU PELICHUH YPaBHEHUH 1
Crenenu u kopHu. CreneHHas | HepaBEHCTB 2
GyHKIHSA. KontponsHas pabora
Pasnea 4. IlokazaTeabHasi pyHKums. 10
Tema 4.1 Copneprxanue yueOHOr0 MaTepHuaia
HOKVaSaTem’Haﬂ by, ee Crenensb ¢ MPOU3BOJIBEHBIM JAECHCTBUTENLHBIM NOKa3aTeneM. Onpejenenue noKa3aTelnbHO! OK-01, OK-02, OK-
cpoHcTBa GbyHk1ny, ee cpoiictea M rpadguk. 3HAKOMCTBO C IPUMEHEHUEM MOKa3aTeNbHOH QyHKIMH. 03, OK-04, OK-05,
Pemrenne nmoka3aTeIbHBIX ypaBHEHNH (QYHKIMOHAIBHO-TPA()UIECKUM METOIOM 4 OK-07

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.2

Copepxanne yaeOHOT0 MaTepuaa
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Pemtenue noka3aTenbHBIX Pemrenue noka3aTenbHBIX ypaBHEHUN METOIOM ypaBHUBAHUS IOKa3aTeNel, METOJJOM BBEACHUS 2
YpaBHEHUH U HEPABEHCTB HOBOM IepeMeHHOH, (PyHKIIMOHATFHO-TpapMIeCKUM METOJOM. Pelerne mokazaTebHbIX
HEPaBEHCTB
[IpakTuueckoe 3aHsaTue
Tema 4.3 Coneprkanne yqeOHOTO MaTepHaia
CucteMbl ITOKa3aTEIbHBIX Pemenne cucteM rMoxas3aTenbHbIX YPaBHEHUH 2
YpaBHEHHUH KoMmOnHNpOBaHHOE 3aHTHE
Tema 4.4 Coneprkanne yqaeOHOTO MaTepHaa
BxonHoi#l KOHTpOIBL Pewienne nokazatenbHbIX YpaBHEHUI METOAOM ypaBHUBAHUS MOKAa3aTeNIe U METOAOM BBEJICHUS
Pewenne 3anay. HOBOM NepeMeHHOM. PelieHne nokasaTesbHbIX HEPABEHCTB 2
[NoxazaTenpHas QyHKIHS. KonTponsHas pabora
Pa3gea 5. Jlorapupmel. Jlorapudpmudeckas pyHkuus 20
Tema 5.1 Coneprxanne yd4eOHOTO MaTepHuaja OK-01, OK-02,
Jlorapudm uucna. Jecatuunsiil | Jlorapudm umcna. JlecATHIHBIN U HATYPATBHbIH JIOTapU(PMBI, YHCITO € OK-03, OK-04,
1 HAaTypaJIbHBIN JIOTapU(MBL, KoMOUHMPOBAHHOE 3aHATHE 2 OK-05, OK-07, ITK-
YHCIIO € 2.1, I1IK-3.2
Tema 5.2 Coneprkanne ydeOHOTO MaTepHaja
CaoticTBa JorapudmoB. Caoiicta norapupmon. Oneparus JorapuGMUpOBaHISL. 4
Omnepanust norapudmMupoBaHus KomOnHMpoBaHHOE 3aHATHE
Tema 5.3 Coneprkanne ydeOHOTO MaTepHaja
Pewenue norapupmuueckux [MonsTre norapupmudeckoro ypasHeHus. Onepanus MOTeHINPOBAaHUS. TpH OCHOBHBIX METOa
YpaBHEHUH U HEPABEHCTB petenust JorapupMUIECKUX ypaBHeHUH: (yHKIMOHATBHO-TpadUueCKUii, METO]I TOTEHIIMPOBAHUS,
METO/ BBEJICHHsI HOBO nmepeMeHHo. Jlorapudmudeckre HepaBeHCTBA 4
KoMOuHHpOBaHHOE 3aHsTHE
Tema 5.4 Copepxanne yaeOHOTO MaTepuaa
Cucrtembl JorapupmMuUIecKux AJNTOPUTM pEIISHUS CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTE JTorapu(MHUECKUX YPaBHEHUH U
ypaBHEHUI HEPaBEHCTB 2
KoMOuHHpOBaHHOE 3aHSTHE
Tema 5.5 Coneprkanue yueOHOro MaTepuasa
Jlorapudmudeckast byHkims, ee | Jlorapudmuueckast GyHKIMA U €€ CBOUCTBA 4
CBOMCTBA KoMOHHUpOBaHHOE 3aHsTHE
Tema 5.6 IMpodeccuoHaILHO-OPUEHTUPOBAHHOE Co/lep:KaHue (CoAepKaHNe NPUKJIATHOTO MOTYJIsI)
Jlorapudmsl B mpupoae u
TEXHUKE 2
[Tpumenenne snorapudma. Jlorapudmudeckas cnupaib B mpupoze. Ee maTemMaTHaeckue cBOMcTBa
IIpakTuueckoe 3aHsiTUE
Tema 5.7 Copepxanre yaeOHOT0 MaTepuaia
BxoaHo# KOHTpOIIB Jlorapudmruaeckas Gynkiws. Pemenne mpocTedmmx JorapupMUIecKuX ypaBHEHHN
Pemenue 3anmay. Jlorapugpmer. KonrponsHas padora 2

Jlorapupmudeckas GpyHkums.
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Paznen 6. OcHoBbl TpuroHOMeTpun. Tpuronomerpnyeckue QyHKINH 42
Tema 6.1 Cojeprxkanue yueOHOr0 MaTepuaia
Tpuronomerpuueckue GQyHKuuK | Paguandas Mepa yria. [IoBOpoT TOuKH BOKPYT Hayasa koopauHat. OmpeieneHue CUuyca,
IIPOM3BOJIBHOTO yIJIa, YHCIA. KOCHHYCa, TAHT€HCa M KOTaHIreHca. 3HAKU CHHYyCa, KOCHHYCa, TAHICHCA U KOTAHT€HCa TI0
Pannannas u rpagycHas Mepa YETBEPTSIM. 3aBHCUMOCTh MEX/y CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOTO H TOTO 4
yrina Ke yria
KomOnHmpoBaHHOE 3aHATHE
Tema 6.2 Coneprkanne yqaeOHOTO MaTepHala OK-01. OK-02. OK-
OcHOBHBIE Tpuronomerpuueckne ToxkaecTsa. CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YTIIOB O 1 - o.. PopMyIb 03 OI’<-0 4 OI’<-05
TPUTOHOMETPUUYECKHE IIpHBEICHHS 4 OK-06. OK-07. TTK-
TOK/IECTBA. KomOuHMpOBaHHOE 3aHITHE 2 f HK-3.’2
®dopmyIbl IpUBEICHUS o
Tema 6.3 Coneprkanue y4eOHOro MaTepuaia
CuHyc, KOCHHYC, TaHT€HC CymMmMa 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOMHOTO yria.
CYMMBI M Pa3HOCTH JIBYX YIJIOB | DopMyJIbl MOJOBUHHOTO yria. [IpeoOpa3oBaHusi CyMMBbl TPHTOHOMETPUYECKUX (YHKINH B
CuHYC ¥ KOCHHYC JBOMHOTO NIPOM3BEICHUE U ITPOU3BECHUS B CYMMY. BhIpaskeHne TpUroHOMeTpruuecKux (QyHKIUIA yepes 6
yrna. ®opMyssl HOJIOBUHHOTO TaHTeHC MOJIOBUHHOTO aprymeHTa. [IpeoOpazoBaHus MpoCcTEHIINX TPUTOHOMETPUIECKIX
yria BBIPAKEHUNI
KoMOHHUpOBaHHOE 3aHsTHE
Tema 6.4 Coneprkanue y4eOHOro MaTepuaia
Tpuronomerpuyeckue O06sacTh OMPENeICHUS]  MHOXKECTBO 3HAYCHUN TPUTOHOMETPHUYCSCKUX (PyHKIUH. YETHOCTD,
(YHKIMH, UX CBOHCTBA HEYETHOCTD, IEPHOIUYHOCTE TPUTOHOMETpHUIECKHX QYHKIMH. CBOMCTBA U rpad UKy (HYHKIMH
rpacmicn y =sin X, y = oS X, Y = tgX, Y = Ctgx 6
KoMOHHUpOBaHHOE 3aHsTHE.
Tema 6.5 Copepxanne yaeOHOTO MaTepuaa
[IpeobpazoBanue rpadukon Cxartue u pacTshKeHne rpauKoB TPUTOHOMETPHUYECKUX (BYHKIIUH.
TpuroHomerpuyeckux Gynkiuii | IlpeobpasoBanue rpadUKOB TPUTOHOMETPHUECKUX (DYHKIHI 2
IIpakTuueckoe 3aHsTUE
Tema 6.6 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHMe (coaepKaHue MPHUKJIATHOI0 MOAYJIs)
Onucanue Npou3BOACTBEHHBIX | MCmonb30BaHNE CBOMCTB TPUTOHOMETPHIECKHUX (DYHKIINHA B MPO(ECCHOHANBHBIX 3a/1auax.
TIPOIIECCOB € TIOMOILBIO Hcnonb3oBanue rpadukoB GYHKIMN U1 H3Y4YEHHs IPOLIECCOB U 3aBUCUMOCTEH MPU PELICHUH
rpadukoB QyHKIUH 3a7a4 u3 IpYruX y4eOHBIX MPEAMETOB M 33/1a4 U3 Pa3lIMUHbIX 00JIacTeil HAYKH M peallbHOM XKU3HH. 4
[TpakTHyeckoe 3aHsTHE
Tema 6.7 Cojeprxanne yueOHOro MaTepuaia
O0patHble OOpatHble TpuroHomerpudeckue GyHkuuu. MIx cBoiicTBa U rpaduku 4
TPHTOHOMETPHYECKHE QYHKIMH | KOMOMHMPOBAHHOE 3aHATHE
Tema 6.8 Tpuronomerpuueckre | Cozmepxanue yueOHOro Marepuasna
YPABHEHIL I HEpapeneina YpaBHeHME COSX = a. YpaBHEHME SinX=a . YpaBHeHUsI th =4a Cth =a 8
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Pemenue TpUroHOMETpUYECKUX YPaBHEHUI OCHOBHBIX THIIOB: IpOCTEIne TPUrOHOMETPUYECKHE
YpaBHEHUsI, CBOASAIINECS K KBAIPATHBIM, PEIIacMbIe Pa3I0KCHUEM Ha MHOXKUTEIH, OTHOPOIHBIE.
[Ipocreiimye TPUroHOMETPUYECKHE HEPABEHCTBA

KomOnHMpoBaHHOE 3aHATHE.

Tema 6.9 Coneprkanne yqeOHOTO MaTepHaia
Cuctemsl TpuroHoMeTpuyeckux | CHCTEMBI MPOCTEHITHX TPHTOHOMETPHIECKHX YPaBHEHHIH 2
YpaBHEHHUH KoMmOnHNpOBaHHOE 3aHTHE
Tema 6.10 Coneprkanne yaeOHOTO MaTepHaia
BxonHo# KOHTPOIIB. [Ipeobpa3oBaHue TPUTOHOMETPUIECKHUX BEIpAKCHUH. Perrenne TpuroHoMeTpHuIecKuX ypaBHEHIH
Pemenne 3amad. OCHOBBI 1 HEPABEHCTB B TOM YHCIIE C UCIIOJIE30BAHIEM CBOUCTB (DYHKITHIA.
TPUTOHOMETPHH. KonrponbHas paborta 2
Tpuronomerpuueckue GpyHKINN
Pa3znen 7. YpaBHeHHsI M HEpaBeHCTBA 18
Tema 7.1 Coneprkanne ydeOHOTO MaTepHaja
PaBHOCUIBHOCTL ypaBHEHUA U | PaBHOCHIBHOCTD ypaBHEHHMI U HepaBeHCTB. OnpenencHus. OCHOBHBIC TEOPEMBI PaBHOCHIIBHBIX
HepaBeHCTB. O6Iue METO b Iepexoax B ypaBHEHHUAX U HepaBeHCTBax. OOIIe METOIbI pellIeH!s YpaBHEHUN: Iepexo]] OT
peuenus paBeHCTBa pYHKIMI K paBEHCTBY apI'yMEHTOB I MOHOTOHHBIX (D)YHKIIMIA, METOZ Pa3IoKeHHs Ha 2
MHOXKUTEJIH, METOJ] BBEICHHS HOBOW NEepeMEeHHOH, ()yHKIIMOHAIBHO-TpapIeCcKuii MeToT
KoMOHHUpOBaHHOE 3aHsTHE
Tema 7.2 Coneprkanue y4eOHOro MaTepuaia OK-01. OK-02. OK-
I'paduueckuit MeTo ] pereHust O011Me METO/IbI PEIICHUS HEPABCHCTRB: MEPEX0/] OT CPABHCHHUS 3HAUCHHH ()YHKIIMH K CPAaBHCHHIO 03 OI’<-0 4 OI’<-05
YPaBHEHUN, HEPABEHCTB 3HA4YCHUH apryMEHTOB 11 MOHOTOHHBIX (DYHKITHIT, METOX HHTEPBAJIOB, (PYHKI[HOHAIBEHO- OK’-O 6 OK’-07 HK’-
rpagudeckuii Meron. ['paduueckuii MeTo peleHNs ypaBHEHUH M HEPABEHCTB 2 5 1’ K-3 ’2
KoMOMHUPOBAHHOE 3aHSTHE o '
Tema 7.3 Copepxanne yaeOHOT0 MaTepuaia
VpaBHEHUS U HEPABEHCTBA C Omnpenenerne Moayist. PackpeiTue Moayns mo onpenenenuto. [IpocTeiimme ypaBHeHUS U
MOJTyJIeM HepaBeHCTBa ¢ MoyneM. [IpuMeHeHne paBHOCHIIBHBIX TIEPEX0/I0B B ONPEIEIEHHBIX THIIAX
YpaBHEHHH U HEPaBEHCTB C MOJyJIEM 2
KomOnHMpOBaHHOE 3aHsTHE
Tema 7.4 Conepxanne ydeOHOTO MaTepHuaia
VYpaBHEHUS 1 HEPABEHCTBA C 3nakoMcTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHs 1 HEPABEHCTBA C TApaMETPOM 4
rapameTpamu KomOnHMpOBaHHOE 3aHsTHE
Tema 7.5 IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COJIePKaHNe (CoAepPKAHNE MPHUKJIATHOI0 MOAYJIA)
CocraBieHue U pelieHne Pemenne TekcTOBBIX 33/1a4 PO ecCHOHANBHOTO cojep)kanus. [IpumeneHne ypaBHeHUH,
npodecCHOHANBHBIX 3a/1a4 C HEpaBEHCTB, MX CUCTEM JIsl pEILICHUs] MaTEMaTHIECKHX 3a/a4 1 33/1a4 U3 pa3sInuHbIX 00sacTer
MIOMOILBIO ypaBHEHUI HAaYKH U peasbHOM )KHU3HHU. 6
[IpakTryeckue 3aHATUS
Tema 7.6 Cojneprxanue yueOHOr0 MaTepuaia
Pemenue 3anau. YpaBHeHus u OOmue MeTo/1bl pelleHHs] ypaBHEHUH. Y paBHEHHS M HEPAaBEHCTBA C MOJIYJIEM U C TapaMeTpamMu 2

HEPABCHCTBA

HpaKTI/I‘lCCKoe 3aHATUC

21




Pa3nen 8. KomniekcHble uncia 10
Tema 8.1 Cojeprxkanue yueOHOr0 MaTepuaia OK-01. OK-02
KomrnekcHble yncia ITonsarue xommiekcHoro yucia. ConpspkeHHbIE KOMIUIEKCHBIE YHCHIA, MOAYNb U apTyMEHT OK- 03’ OK-0 4’
KOMILTEKCHOTO uncia. dopMa 3amrucu KOMIUIEKCHOTO YHcia (TeOMEeTpHYecKast, 4 OK-0 5’ OK-O7’
TPUTOHOMETpUYECKast, anredpandeckast). ApupMeTHIecKrue ASHCTBIUS ¢ KOMIUIEKCHBIMHU YHCIAMHU ’
KomOnHMpoBaHHOE 3aHATHE
Tema 8.2 Coneprkanne yqeOHOTO MaTepHala
[TpumeHeHNE KOMITIIEKCHBIX BrInonHeHNE pacueToB ¢ MOMOIIBI0 KOMITIEKCHBIX YHcell. [IprumMeps! HCONb30BaHNS 6
qHcen KOMIUIEKCHBIX YHCET
[IpakTuueckoe 3aHsaTue
Pa3gen 9. Ilpenes pyHkuuu 14
Tema 9.1 Coneprxanne yd4eOHOTO MaTepHuaja
UYucnosas mocnenoBaTeNbHOCTs | OnpeneseHre YUCIOBOU MOCIEI0BAaTENFHOCTH U CIIOCO0B! ee 3ananns. Apudmerndyeckas U
reoMeTpuueckas nporpeccun. CBOHCTBA YHCIOBBIX MOCIeR0oBaTenbHOCTEH. Onpenenenue mpeaena 2
TIOCJIEI0BATENILHOCTH. BhIUNCIeHHE IpeieNioB MOCIeA0BATEILHOCTEH
KomOuHMpOBaHHOE 3aHITHE
Tema 9.2 Coneprxanne yd4eOHOTO MaTepHuaia
Teopems! o npenenax GpyHxkuun | Onpeneserne npeaena GyHKIHUE B TOUKE U Ha o0, [ coMeTpHYecKast WILTIoCTpaust. BeckoHeqHo
Masisle ¥ OeckoHeuHO Oospue QyHKInuU. CBsA3b MEXy HUMHU. TeopeMsl 0 Ipeaenax.
© 0 OK-01, OK-02, OK-
{;} {6} 4 03, OK-04,
Heonpenenennoctu Buaa: , .
KoMOuHHpOBaHHOE 3aHSTHE
Tema 9.3 Copepxanne yaeOHOTO MaTepuaa
3ameuareabHbIE PEIeITbl IlepBrIif 3aMedaTenbHbBIE IPEAETB, CIeICTBI. BTopoil 3aMeuaTensHBIN npeen, CIeACTBHUS.
Brruncnenue mpenenos QyHKIHIHA, HCTIONB3Ys TEOPEMBI O TIpeAerax 6
KoMOuHHpOBaHHOE 3aHsTHE
Tema. 9.4 Copepxanre yueOHOr0 MaTepuana.
BxonHO# KOHTPOIIB. Brruncnenue mpeenoB QyHKIHH, HCTIONB3Ys TEOPEMBI O TIPEIeIax U 3aMedaTeNIbHbIE PEIebL.
Pemenue 3anau. Beruucnenue KonrposnsHas pabora. 2
TIPEETIOB.
Pa3nen 10. [IpousBoanasi pyHKIMN, ee IPUMEHEHHE 31
Tema 10.1 Cojeprxanue yueOHOro MaTepuaia
IonsATue nponu3BoAHOM. [Mpupamenne aprymenra. [lpupamenne GpyHkunn. 3agaun, TPUBOASIINE K HOHATHIO ITPOU3BOHOM. OK-01, OK-02, OK-
®DopMyJibl U IpaBUiIa Onpenenenye NpOU3BOJHONW. AJTOPUTM OTBICKaHUS IPOU3BOAHOM. 2 03, OK-04, OK-05,
anddepeHnupoBaHus KoMOUHMpPOBAHHOE 3aHATHE OK-06, OK-07, IIK-
2.1, 11K-3.2
Tema 10.2 Cojeprxanue yueOHOro MaTepuaia
[Ipou3BoHBIE CYMMEI, Dopmynsl quppepennmposanust. [Ipasuia auddpepeHunpoBanus
Ppa3sHOCTH TPOU3BEACHMA, KomOuHMpoBaHHOE 3aHsTHE 4

YaCTHOT'O
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Tema 10.3
[IpousBonHsie
TPUTOHOMETPUIECKUX
¢ysakunit. [IponszBogHas
CII0KHOH (QyHKIMH

Conepxanue y4eOHOTO MaTepuaia

Onpenenenne ciaoxHoi Gynkunu. [IponssonHas Tpuronomerpudeckux GyHkimid. [IponsBoanas
CIIOKHOH (QyHKIMH

KomOunmpoBaHHOE 3aHATHE

Tema 10.4
[lonsiTHE O HEMPEPBHIBHOCTH
¢yHKIMH. MeTo HHTEpBaIoB

Coneprkanne yqeOHOTO MaTepHala

[Nonsarue HenpepsBHON QyHKINH. CBOICTBa HepephIBHOH (PyHKIHH. CBA3b MEXIY
HETPEPEIBHOCTHIO U T (HEepeHIINPYEMOCThI0 (GYHKIIMH B TOUKE. ANTOPUTM PEIICHUS HEPABCHCTB
METOJIOM HHTEPBAJIOB

KomOnHMpoBaHHOE 3aHATHE

Tema 10.5
I'eomerpuueckuii u
(bu3HYECKU CMBICIT

Coneprkanne yqeOHOTO MaTepHaja

IeomeTpraeckuii CMBICIT MPOU3BOTHON (PYHKITUHN — YTIIOBOH KO3 (GUIMEHT KacaTeIbHON K
rpaduky GyHKIUH B TOUKe. YpaBHEHHE KacaTelbHOH K TpaduKy QyHKIMH. AJITOPUTM

IIPOU3BOIHOM y = f (X)
COCTaBJICHUSI YpPaBHEHHS KacaTelIbHOM K rpaduky GyHKIMH
KomOuHHpOBaHHOE 3aHsITHE

Tema 10.6 Coneprkanue y4eOHOro MaTepraia

duznyeckuii CMbICT
TIPOU3BOIHOM B
po¢eCCHOHATBHBIX 3a7a4ax

dusnueckuil (MeXaHUYECKHii) CMBICT IPOU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpEeMEHHI

t: v=S'(t)

HpaKTH‘IeCKO@ 3aHATUC

Tema 10.7
MOHOTOHHOCTbH (DYHKILIMH.
Touku skcTpemMyma

Copneprkanne yaeOHOr0 MaTepuania

Bospacranue u yobiBaHne (YyHKIMH, COOTBETCTBHE BO3PACTAHUS 1 YOBIBaHUS (QYHKIHH 3HAKY
pou3BoHON. [ToHATHE TPOU3BOJHON BBICILIErO MOPSAJKA, COOTBETCTBUE 3HAKA BTOPOU
MIPOM3BO/IHOM BBIIYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3aauy Ha MAKCUMYM U MUHHMYM.
[ToHATHE aCUMMTOTHI, CIOCOOBI UX ONIPEAeNICHIUS. ANTOPUTM HCCIEIOBAHUSA QYHKIUHN U
MOCTPOEHHs ee rpaduka ¢ TOMOIIBI0 MPON3BOAHOU. [IpoOHO-NTMHEiHAs QyHKIMS

KoMOuHHpOBaHHOE 3aHsTHE

Tema 10.8
HccrnenoBanve GyHKIUN U
nocTpoeHue rpahuKoB

Copepxanne yaeOHOTO MaTepuaa

HccnenoBanre GpyHKIMU HAa MOHOTOHHOCTD M ITOCTPOEHHE TPa(UKOB.

KoMOuHHpOBaHHOE 3aHSTHE

Tema 10.9
Hawubosbiree n HauMeHbIIIEES
3HAYCHUS PYHKIUH

Copepxanre yaeOHOTO MaTepuaa

Haxoxnerne HanOoIbIIero 1 HAMMEHBIIET0 3HaYeHUH (yHKINUN, TOCTpOeHUE TPaPuKOB
MHOTOWICHOB C MCIIOJIH30BAHMEM allapaTa MaTeMaTHUECKOro aHAIN3a

KoMOuHMpOBaHHOE 3aHATHE

Tema 10.10

HaXO)KHeHI/IC OIITUMAJIBHOI'O
pe3yiibTata ¢ IOMOUIbIO
HpOI/I3BO,Z[HOI71 B ITPAKTUYCCKUX
3aJadyax

HpO(l)eCCl/IOHaJ'll)HO-Opl/leHTHpOBaHHOB cojaepKaHue (couepmalme NMPUKJIATHOTO0 MOI[y.l'lﬂ)

Hammensiee u Hanbosbiee 3HaueHHe QyHKIMHA. HaxoxneHne HaTy4IIero pereHus B
NIPUKJIIHBIX, B TOM YHCJIE COLMAIBHO-O9KOHOMUYECKUX M (PM3MYECKUX 33/1auax.

HpaKTI/I‘lCCKOG 3aHATUC

Tema 10.11

Cojneprxanue yueOHOr0 MaTepuaia
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BxoHOM KOHTPOIIB. ®opmynel n npasuia quddepennuponanus. McenaenoBannue GpyHKIUH ¢ TOMOIIBIO TPOU3BOIHOM. 2

Pewenne 3anay. [lpousBonnas HamnbornpIiee 1 HanMeHbIIIee 3HA9CHUS (PYHKITIH

(yHKINH, ee TpUMECHEHHUE KontponsHas padora
Pa3gen 11. IlepBooOpa3uas ¢pyHKUMS, ee MPUMEHEHHE 12

Tema 11.1 Coneprxanne yqaeOHOTO MaTepHala

ITepBooOpasnast pyHKIHH. 3agaga 0 BOCCTAHOBJICHUH 3aKOHA JIBMKCHNUS 110 U3BECTHON cKOpocTH. [IoHATHE HHTETpUPOBaHNS.

[paBuna HAXOXKACHHS y = f (X)

epBOOOPA3HBIX O3HaKOMJICHHE C TIOHATUEM MHTErpana 1 IepBooOpa3HOH il QyHKIINU . Pemmenne OK-01. OK-02. OK-
3aj1a4 Ha CBsI3b IIEPBOOOPA3HO U e MPOM3BOAHOMN, BEIYUCIICHUE MIEPBOOOPa3HON JIJIsl TAHHOM 2 03 OI’<-0 4 OI,<-05
¢ynkimy. Tabnuia hopMyn U HaX0XKICHUS IEpBOOOpa3HbIX. M3ydeHne npaBuia BEIYUCICHHS OK’- 06 OKy— 07 HK,-
epPBOOOPA3HOI ) 1’ HK-3’2
KoMOHWHHpOBaHHOE 3aHSTHE o '

Tema 11.2 ConeprkaHue y4eOHOro MaTepuaia

[Inomans KpUBOTHMHENHON 3anauu, NPUBOIINE K IOHATUIO OMPEEICHHOTO MHTErpajia — O BEIYUCICHUH IIOIa 11

tpanenuu. ®opmyna HeloToHa | KpUBOJIMHEHHOMH Tpanenuy, 0 NepeMenieHHd TOUKU. [IoHATHE oNpeaenéHHOro HHTerpaa.

— Jle#tOHMIa Ieomerpraeckmii U GU3MUECKUI CMBICT ompeaenacHHoro naTerpaita. ®opmyna Heroroma— 2
JleitOaMIa
KomOnHMpOBaHHOE 3aHATHE

Tema 11.3 Coneprxanne yd4eOHOTO MaTepHuaja

Heomnpenenennslii n [TonsiTHe HEONPEAEIEHHOTO HHTETPaIa 2

OIpPEIENICHHbIN HHTETPAJIBL KoMOuHUpOBaHHOE 3aHATHE

Tema 11.4 Coneprxanne yaeOHOTO MaTepHaa

[MonsTre 06 onpeneneHHOM I'eoMeTpruecKnii CMBICI OIPE/ICIICHHOTO HHTETpaa

UHTETPAJIC KaK NII0an KomMOuHupoBaHHOe 3aHsATHE 2

KPUBOJIMHENHON Tpanenuu

Tema 11.5 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)

OmnpeneneHHBINH HHTETpall B I'eomeTtpraeckuii cMBICH ompeneneHHoro uHTerpana. ®opmyna HerotoHa - Jlelioauna. Pemenne

KHU3HH 3a[a4 Ha IPUMEHEHNE HHTETpasla Ul BEIYUCIICHHUS (PU3NYIEeCKUX BETUUNH U Iuomaael. [Ipumepst
MaTEeMaTHYeCKOTr0 MOJICTUPOBaHHMSI C TOMOUIBIO AU PepeHIINaIbHBIX YPaBHEHHH. 2
[TpaxkTHdeckoe 3aHATHE

Tema 11.6 Copepxanne yaeOHOTO MaTepuaa

BxonHo#l KOHTPOJIL IlepBooOpa3nas ¢pynkuun. [IpaBuia HaxoxaeHUs epBooOpa3HbIX. Ee npuMeHeHne

Pemenue 3amau. Kontponsnas padora

IepBo0Gpa3Hast GyHKIMH, €€ 2

IIPUMEHEHUE
Pa3gen 12. KoopanHaThl H BEKTOPBI 8

Tema 12.1 Conepxanne y4eOHOTO MaTepHuaa OK-02. OK-03. OK-

JlexapTOBbI KOOPAUHATHI HA JlexapToBbI KOOPAMHATHI HA IUNIOCKOCTH U B pocTpaHcTBe. [IpocTeiimue 3a1aun B KOOpAUHATAX. 2 04, OK’- 07, HK’-Z.l,

IIJIOCKOCTHU U B IPOCTPAHCTBE.
Paccrosiaue MECKIAY ABYyMs

Paccrosiaue MCKAY ABYMs TOUKaMH, KOOPAHWHATHI CEPCANHBI OTPE3Ka

KOM6I/IHI/IpOBaHHO€ 3aHATUC
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toukamu. KoopanHaTsl
CepelMHBI 0Tpe3Ka

Tema 12.2

BekTophl Ha VIOCKOCTH U B
MIPOCTPAHCTBE.

Yroa Mexay BEKTOpaMmH.

Coneprkanne ydaeOHOTO MaTepHalia

BekTopsl Ha mIOCKOCTH M B TPOCTpaHCTBe. CII0KEHNE M BEIYUTAHUE BEKTOPOB. Y MHOKCHHE
BekTopa Ha uncio. KommaanapHeie BekTophl. CKaysipHOE IPOU3BEICHNE BEKTOPOB. Paziokerne
BEKTOPA 110 TPEM HEKOMIUIaHApPHBIM BeKTopaM. KoopanHaThI BEKTOpa, CKaIsIpHOE ITPOU3BEICHHUE

CkansipHOE IPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEX/y BEKTOPAaMH, YTOJ MEXIY MPSIMOH U INIOCKOCTBIO, YTOJ 2
BEKTOPOB MEXK]Ty TUIOCKOCTSIMH. Y paBHEHHE TNIOCKOCTH. | €OMETpHYeCKHH CMBICI ONPEACTUTENS 2X2
KomOnHmpoBaHHOE 3aHATHE
Tema 13.3 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/ieP:KaHMe (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)
[IpakTuKO-OpHEHTUPOBAHHBIE KoopnunaTHas ninockocTs. Beuncnenue paccTosiHUM U IU101aael Ha IIOCKOCTH.
3a/1aui Ha KOOPJUHATHOH Konmuectsennsie pacuetsl. JIBmwkenne. [lapamiensHblil neperoc. CUMMETpHS Ha TNIOCKOCTH U B
IUIOCKOCTH npocrpaHctie. [loBopoT, npeodpazoBanue nogodus. HaxoxaeHne reoMeTpu4eckuX OTHOICHU I 2
IIpyU pCHICHUM 3aJ1a4 U3 pC€aJIbHOU KMU3HU.
[IpakTHyeckoe 3aHATHE
Tema 13.4 Coneprkanue y4eOHOro MaTepuaia
Pemenue 3ana4. Koopaunarel u | JlekapToBbI KOOPAHHATHI B IPOCTPAHCTBE. BekTophl B mpocTpancTBe. CloKEeHHE U BRIYHTAHHC
BEKTOPHI BEKTOpPOB. YMHO)KEHHE BeKTopa Ha yncio. KommianapHsie BekTophl. CKalsipHOE IPOU3BEACHUE
BEKTOpOB. PaznoxeHne BeKTOpa o TpeM HEKOMILIaHApHBIM BekTopaM. [IpocTeiine 3agauu B
KoopAuHaTax. KOOpL[I/IHaTLI BEKTOpPA, pAaCCTOAHUC MEKAY TOUKAMH, KOOPAWHATBI CEPECANHBI
OTpe3Ka, CKAJIPHOE MPOU3BEIEHIE BEKTOPOB B KOOPAWHATAX, YTOJ MEXIY BEKTOpaMH, yroi 2
MEXAY IMPSIMOHN M INIOCKOCTBIO, YTOJI MEX/y TNIOCKOCTSIMU
KonrponbHas pabora
Pa3gen 13. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 14
Tema 13.1. Conepxanne ydeOHOTO MaTepHuaia
OCHOBHBIE TTIOHATHS IMpeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MPSIMasi, INIOCKOCTH, MIPOCTPAHCTBO).
crepeomerpun. Pacronoxxenne | OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, napamienbHble i CKPELIMBAKOIINECS
MIPSIMBIX M TNIOCKOCTEH npsimble. [Ipu3HaK 1 CBOWCTBO CKPENIMBAIOIINXCS MPSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHbIE 2
(burypsi.
KomOnHMpOBaHHOE 3aHsTHE
Tema 13.2. Conepxanne y4eOHOTO MaTepHaa
[NapannenbHOCTh MPSMBIX, [NapannensHble psiMas 1 TWIOCKOCTh. Onpenencaue. [Ipu3Hak. CBoiicTBa (¢ JOKa3aTEIECTBOM). OK-01, OK-03, OK-
NIPSIMOM U TUIOCKOCTH, [MapannensHbie mnockoctu. Onpenenenne. [Ipu3nak. ColicTBa (¢ KokazarenscTBoM). Terpasap u 04, OK-07, TIK-2.1,
IJIOCKOCTEN ero aeMeHThl. [lapannenenunesn u ero 3ieMeHTs. CBONHCTBAa POTHUBOIIOIOKHBIX TPaHEeH U MK-3.2
JuaroHased napaienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay. 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 13.3. Copepxanne yaeOHOTo MaTepuaa

IlepneHIUKyYISPHOCTD NPSIMBIX,
NIPSIMOM U TUIOCKOCTH,
IJIOCKOCTEN

IlepnennukynsapHeie npsmele. [lapaiensHble IpsMble, IEPIEHIUKYIISIPHBIE K IIIOCKOCTH.
IIpu3Hak nepneHuKyISIpHOCTH IPSIMOM U TIIOCKOCTH. Jloka3aTtenscTBo. Ilepnenaukysp u
HakJIOHHad. [lepnenaukynspHblie m10ckocT. [Ipu3Hak NeprneHAUKyYISIPHOCTH IIIOCKOCTEH.
JlokazaTenbcTBo.
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PaccrosHus B IPOCTPAHCTBE.

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 13.4 CopneprxaHue yueOHOr0 MaTepHuaia
TeopeMma o Tpex
TepHeH IUKYJIApax Teopema o Tpex nepneHIuKyIApax. Jloka3aTeabCTBO. YO MEXy MPSIMOI U IIIOCKOCTBIO. YTOI
MEX]y IUIOCKOCTSIMU 5
KomOnHMpoBaHHOE 3aHATHE
Tema 13.5. ITpodeccuoHaIbHO-OPUEHTUPOBAHHOE co/lep:KaHue (copep:KaHNe NMPUKJIATHOT0 MOAYJIs)
[TapannensHsle, AxcnoMsl ctepeoMeTpun. [lepneH UKy IIpHOCTD IPAMO U INTOCKOCTH, TapaJlIeIbHOCTh BYX
NepIeHANUKYIIIpHBIE, MPSIMBIX, IEPIEHAUKYIISIPHBIX [IOCKOCTH, NEPIEHAUKYIIPHOCTH IIIOCKOCTEH
CKpCIIMBAOIHUCCS IPSMBIC IIpakTHyeckoe 3aHATHE 2
Tema 13.6. Coneprkanue y4eOHOro MaTepuaia
Bx01HO#1 KOHTPOJIb. Pacnonoxxenue npsMbIX U IJIOCKOCTEN B ipocTpaHcTBe. [lepneHauKyasspHOCTh U MapauieIbHOCTh
Pemenue 3anay. [Ipsmeie u MPSAMBIX ¥ I0cKocTel. CKpelrBaromuecs psMole. 2
IUTIOCKOCTH B IIPOCTPAHCTBE KonrposnbHas padborta
Paznen 14. MHOrOrpaHHMKH M Tes1a BpallleHus 24
Tema 14.1 Coneprkanue y4eOHOro MaTepuaia
Bepuunsl, pedpa, rpaHu Ionstue MHOTOrpaHHKKA. ET0 371eMEHTHI: BepIInHbI, pedpa, rpanu. J{uaronans. CedeHue.
MHOTOI'PaHHHKA. Brinykiible ¥ HEBBINyKIIble MHOTOIpaHHUKH. [ToHsTHE Tpu3Mbl. Ee ocHOBaHUS 1 OOKOBBIE TPaHH. OK-01, OK-02, OK-
IIpusma, ee cocraBigmoNye, Bricora npusmsl. [Ipsimas u HakioHHas npusma. IlpaBunsHas npusma. Ee cedenue. 2 03, OK-04, OK-05,
ceuenue. [Ipsamas v npaBuibHas | KoMOMHMPOBAHHOE 3aHATHE OK-06, OK-07, IIK-
TIPU3MEI 2.1, IK-3.2
Tema 14.2 Coneprxanne yd4eOHOTO MaTepHuala
[Mapannenenunen, kyo. [Mapannenenwuen, cBOWCTBA IPSMOYTOJILHOTO ITapajutenenunena, kyo. Ceuenue kyoa,
Ceuenue Kxy0a, napamnenenunena. [Tupamuna u ee anemMenTsl. Ceuenne nupamusl. [IpaBuiibHas nupamMua.
napautenenunena. [Tupamuna, | Yceuennas nupamua
€€ COCTaBJISIOIIUE, CEUCHHE.
IIpaBunbHas nupamua. KomOuHMpoBaHHOE 3aHsTHE 2
YceueHHasd nupaMua.
Tema 14.3 Copepxanre yaeOHOTO MaTepuaia
boxosas u nmonHas noepxHocTh | [Tnomas O0KOBOI U MOJIHOI MOBEPXHOCTH MPU3MBI, TUPAMH/IBI
TIPU3MBI, TUPAMHUIBI KomOnHnpoBaHHOE 3aHATHE 2
Tema 14.4 Copepxanne yaeOHOTo MaTepuaa
Cummertpus B KyOe, CuMMeTpHsl OTHOCUTEIHHO TOYKH, IPSIMOH, TiockocTi. CHMMeTpHs B KyOe, mapaiesenumnese,
napajjiesienuIesie, Ipusme, IpHU3Me, MHPaMUJIe 2
UpaMuie KomOnHnpoBaHHOE 3aHATHE
Tema 14.5 IIpodeccuoHANBHO-OPHEHTHPOBAHHOE CO/IepKaHMe (coaepKaHue MPUKJIATHOT0 MOAYJIs)
IIpumepsl cuMMeTpHii B CumMMeTpust B IPUPOJE, apXUTEKTYpe, TEXHHUKE, B OBITY
mpodeccun [IpakTHdeckoe 3aHATHE 2
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Tema 14.6
[IpaBuibHBIE MHOTOTPAaHHUKH,
HX CBOMCTBaA

Conepxanue y4eOHOTO MaTepuaia

IlonsTue MpaBUJIbHOTO MHOT'OI'paHHUKA. CpoiicTBa MpaBUJIbHBIX MHOT'OI'PAHHUKOB

HpaKTI/I‘{eCKOG 3aHATUC

Tema 14.7

HunaunHzap, ero coCTaBISIOLIUE.
Ceuenne nmmaApa. Konyc, ero
cocrasstromue. CeueHune
KOHYCa. Y CEUEHHBI KOHYC.
CeueHne yCcedeHHOTO KOHyca

IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (CoiepKaHue NPUKJIATHOI0 MOAYJIsI)

Hunuuap u ero aneMeHTsl. CeueHne NUINHIPA (TapajuleIbHOe OCHOBAHUIO U ocH). PazBepTka
munuHApa. Koryc u ero anemenTsl. CeueHne KoHyca (mapamieIbHOEe OCHOBAHUIO M IIPOXOAAIIEe
Yyepe3 BEpIUINHY), KOHHIECKHe ceueHns. Pa3BepTka koHyca. Y cedeHHBIH KoHyC. Ero obpasyromas u
BbIcoTa. CedeHne yCeYeHHOTO KOHyca

KomOnHmpoBaHHOE 3aHATHE

Tema 14.8
[ap u cdepa, ux ceueHUs

Coneprkanne yqaeOHOTO MaTepHala

[ap u cdepa. Bzanmuoe pacnonoxernue chepsl u miockoctu. Cedenne mapa, chepsl

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 14.9

ITousarue 06 oObeMe Tea.
OTtHoIIeHHEe 00BEMOB
MMOJOOHBIX TEI

Copneprxkanne yaeOHOr0 MaTepuania

[Nonsarue 06 o6peme Tema. O0beM Kyba 1 IPAMOYTOIIFHOTO Napamienenunena. O0beM MpU3MbBI U
murHIpa. OTHOIIEHHE 00BEMOB ITOJOOHBIX Tell. ['eOMeTpUYECKUi CMBICI ONIPEACIUTENs 3-TO
nopsaka. O6beMbl nHpaMuIbl U KoHyca. O0beM mapa.

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 14.10

KomOnHanmyu MHOTOTpaHHHUKOB
u tena Bpawenus. [lnomann
IIOBEPXHOCTEH Tl

Copneprxanne yueOHOro Marepuaa

KOM6I/IH3HI/II/I ICOMCTPUICCKUX TCJI. HJ'IOH.[a,I[I/I HOBerHOCTeﬁ TCII.

HpaKTqucxoe 3aHATUC

Tema 14.11
I'eoMeTprueckrne KOMOMHALIAN
Ha TpaKTHKe

Copepxannie yaeOHOTO MaTepuaa

Vcnonp30BaHue KOMOWHAITMH MHOTOTPAaHHHUKOB M TEJ BPAIICHUS B IIPAKTUKO-OPHUEHTUPOBAHHBIX
3aj1ayvax

IIpakTuueckoe 3aHsTUE

Tema 14.12
Pemenue 3anay.
MHOrorpaHHuKy U Tena

Copepxanre yaeOHOTO MaTepuaia

O0OBEMEI U 101 aa MOBEPXHOCTU MHOT'OTPAHHUKOB M TCJI BpallICHU S

KontponsHas padora

BpalICHHS
Paspnen 15. MuoxkecTBa. Dj1eMeHThI TeOpUuM rpagos.
Tema 15.1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (CoepKaHue NPUKJIATHOI0 MOAYJIsI)
MmuosxectBa. Onepanuu Haj [MonsiTne MuoXxecTBa. [TonmMHOkecTBO. Oniepanuy ¢ MHOXKECTBaMH. Pellienne NpuKIaaHbIX 3a1ad.
MHOXXECTBaMHU. Hcnonb30BaHue TEOPETUKO-MHOKECTBEHHOTO amapara Ajsl OMHCAaHUs peallbHbIX IPOLECCOB U
SIBICHUH.
[TpakTHyeckoe 3aHsTHE.
Tema 15.2 Cojeprxanue yueOHOro MaTepuaia OK-01, OK-02, OK-
I'padsr [Tonsitue rpada. Cesi3HbI rpad, KepeBo, HUKI rpad Ha MIOCKOCTH. 03, OK-04, OK-05,
IpakThueckas padoTa OK-07
Tema 15.3 Cojneprxanue yueOHOr0 MaTepuaia
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Pewenne 3anau. MHOXecTBa,
I'pads! 1 ux npuMeHeHHE

Onepanuu ¢ MHOXKecTBaMH. OnucaHe pealibHbIX CUTYallMi ¢ HOMOIIBI0 MHOXeCTB. [IpuMenenne
rpadoB K PENICHAIO 3aay.

KontponsHas padora

Pa3gen 16. DieMeHTH KOMOMHATOPHKH, CTATHCTHKHU U TEOPHH BEPOATHOCTEl 8
Tema 16.1 Coneprxanne yqaeOHOTO MaTepHala
OCHOBHBIE TTIOHATHS IlepecTanoBku, pasmennenus, coyeranus. bunom HproToHa. 2
KOMOMHATOPUKHU KoMmOnHHpOBaHHOE 3aHSTHE.
Tema 16.2 Coneprxkanne yqaeOHOTO MaTepHaia OK-01. OK-02
CoOsbITHE, BEPOSTHOCTD CoBMecTHBIE I HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CyMMBI COOBITHI. Y CITOBHAS OK-03’ OK-0 4’
coOprtus. CrioskeHne u BEPOSATHOCTH. 3aBUCUMBIC M HE3aBUCHMBIE COOBITHS. TEOopeMbl 0 BEPOATHOCTH MTPON3BEACHHUS 2 OK-05 dK—07 H,K-
YMHOKEHHE BEPOATHOCTEH cobpiTHii. @opmyina bepHyuIH. 2 1’ K-3 ’2
KoMOHHUPOBaHHOE 3aHSITHE o '
Tema 16.3 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)
BepositHoCcTh B OtHOcHUTENbHAst YaCTOTa COOBITHS, CBOHCTBO €€ ycTOWYNBOCTH. CTaTHCTHUECKOE OTIpECIICHUE
podeCCHOHANBHBIX 33/1a4ax BeposiTHOCTH. OIIEHKa BEpOATHOCTH COOBITHSA. [ paduiueckoe ncciaeoBaHNe COBMECTHBIX 2
HaOJTIOICHUH C TOMOIIBIO MAarpaMM pacCEeMBAHMS U JIMHEIHON perpeccui.
[TpakTHyeckoe 3aHsITHE
Tema 16.4 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)
JuckpeTHas cinydaiiHas Bunel cnyyaiinpix BenuuuH. OnpeaeneHue JUCKPETHOM ci1y4ailHOM BEIMYMHBL. 3aKOH
BEIMYMHA, 3aKOH €e paciipeneneHus AUCKPETHOH ciTydaifHO! BenduHbl. Ee 4ncIoBble XapaKTepUCTHKH.
pacmpezeneHus. 3anadu Bapuanmonnsiii psn. [Toauron gactot u rucrorpamMa. CTaTUCTUYECKUE XapaKTEPUCTUKH Psiia
MaTEeMaTHYEeCKOM CTaTUCTUKU HaOM01aeMbIX JaHHbIX. [lepBuuHas 00paboTKa CTATUCTUYECKUX JAaHHBIX. 3aKOHBI pacTpeeIeHus 2
HETPEPBIBHOM ClTy4ailHOM BEJIMUMHBI.
IIpakTuueckoe 3aHsTUE
IIpome:xyTounas aTTecTanus
(3K3aMeH)
Bcero 269
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O TIPEJIMETA
3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHn 0
Y4eOHbIi mpeaMeT pean3yeTcsl B KAOMHETe MAaTEMATHKH.

O6opynoBanue kabwHeTa (J1abopaTopuu) B COOTBETCTBHH C PacmopspkeHHeM JeKaHa

dakynapTera CITO Ne 212-68-04/23 ot 27.01.2023 1.

3.2. UudopmannonHoe odecriedyeHue 00yuyeHust
Ilepeyennb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, 10NMOJTHUTEIbHOI JUTEPATYPbI
OCHOBHbIE UCTOYHUKHU:

1 boromomnos, H. B. Ilpaktuueckue 3ansaTus no maremaruke B 2 4. Yacts 1 : yuebHoe
nocoOue it cpeaHero npodeccuoHanbHoro oopaszosanus / H. B. boromonos. — 11-¢
u31., nepepad. u pon. — Mocksa : U3gatensctBo Opaiit, 2023. — 326 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4. — Texkcr:
anekTpoHHbIH // Obpa3oBatenbHas iardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512668

2 boromomnos, H. B. [Ipaktudeckue 3aHsATHs 10 MaTeMatuke B 2 4. YacTsb 2 : yuebHOe
nocoowue Jtst cpeiaero npodeccnonansHoro oopazosanus / H. B. boromonos. — 11-e
u311., epepad. u nomn. — Mocksa : U3natensctBo FOpaiit, 2023. — 251 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08803-8. — Tekcr:
aneKTpoHHbIH // O6pazoBarenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512669

3 bapnymkun, B. B. Matemaruka. DiieMeHTHI BBICIIICH MaTeMAaTHKH : y9eOHUK : B2 T. T. 1
/ B. B. bapaymikun, A. A. IIpokodprseB. — Mocksa : KYPC : UH®PA-M, 2020. — 304 c.
— (Cpennee mpodeccuonansuoe oopazosanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1079342

4 bapnymkus, B. B. Matemaruka. DneMeHThI BbICIIel MaTeMaTUKH : y4eOHuk: B 2 T. T. 2/
B. B. bapaymkun, A. A. IIpokopreB. — Mocksa : KVYPC : HALl UTH®PA-M, 2020.
— 368 c. — (Cpennee npodeccuonansHoe oobpazoBanue). - ISBN 978-5-906923-34-9. -
Tekcer : anextponnsiii. - URL: https://znanium.com/catalog/product/1047417

JlomoTHUTEIbHBIE NCTOYHHUKH:

1 bBoromonos, H. B. T'eometpus : yuebHOE ocobue i cpeHero npoheccuoHaaIbsHOTo
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTposib 1 OIlEHKa pe3ynbTaTOB OCBOCHUS Y4E€OHOrO IpeIMeTa pacKpbIBAIOTCS uYepes3
JTUCIUTUTMHAPHBIE Pe3yIbTaThl, HANPABJICHHBIE HA (OPMHUPOBAHUE OOIIUX U POPECCHOHATHLHBIX

KOMHGTCHHI/IP'I I10 pasjgciiaM U TEMaM COACPKaHU A yqe6H0ro Marepuajia.

Oo0mas/npodeccuoHaIbH Pazgen/Tembl Tun oneHOYHBIX MEPONIPUSITHS
asi KOMINeTeHIus
OK 01. Beibupats crioco6sr | Pazmen 1 Tewmsr 1.1 — 1.9 TIK TectupoBanue
pelIeHus 3aaa4q Paszmen 2 Temsr 2.1 — 2.3 YcTHBI ompoc
po¢eCCHOHATBHOM Paszgen 3 Temsr 3.1 — 3.3 MaremaTnueckuii IUKTaHT
IESTENFHOCTH Paznmen 4 Temer 4.1 —4.4 WupuBuayanpHas caMOCTOSITEIbHAS
NIPUMEHUTEIBHO Paspen 5 Temer 5.1 —5.7IIK pabora
K Pa3JINYHBIM KOHTEKCTaM Pasmen 6  Tewmsr 6.1 —6.10 IIK [IpencraBnenne pe3ynbTaToB
Paznen7  Tewmst 7.1 — 7.6 IIK NpaKTHYECKUX padoT
Paznen 8  Temsr 8.1 —8.2 OueHKa MPakTHYECKUX padoT
Paznen 9  Temsr 9.1 -9.4 (perieHust KAUECTBEHHBIX,
Paznmen 10 Tewmsr 10.1 —10.11 IIK pacyeTHbIX, MPOpeCcCHOHATBHO
Pazmen 11 Temsr 11.1 —11.6 TIK OpPUEHTUPOBAHHBIX 33/1a4);
Pasnen 12 Tewmsr 12.1 — 12.2 TIK BrimosHeHIE SK3aMEHAIIMOHHBIX
Pasnen 13 Tewmsr 13.1 — 13.6 TIK 3aJaHUN
Pasnen 14 Tewmsr 14.1 — 14.12 TIK
Pasgen 15 Tewmnr 15.1 — 15.3
Pasnen 16 Tewmsbr 16.1 — 16. 3 TIK
OK 02. Mcnonp30BaTh Paznen 1 Temsr 1.1 — 1.9 TIK TectupoBanue
COBpPEMEHHBIE CPeIICTBa Paznen2  Temsr 2.1 -2.3 YcTHBI onpoc
MOKCKA, aHaIu3a 1 Pasnen 3 Temsr 3.1 — 3.3 MareMaTu4ecKuii JUKTaHT
HUHTEPIIPETALIUU Paznen 4 Tems1 4.1 —4.4 WNupuBuayanbHas caMOCTOATEIbHAS
nHpopmanuu, 1 Paznen 5 Temsr 5.1 — 5.7 TIK pabota
HHPOPMALUOHHBIC Paznen 6 Temsbr 6.1 — 6.10 TIK IIpencraBnenue pe3ynbTaToB
TEXHOJIOTUU IS Pasnen 7 Temsr 7.1 — 7.6 IIK MIPAKTHIECKUX paboT
BBITIOJTHEHHUS 3a4a4 Pasnen 8 Temsr 8.1 — 8.2 OreHKa PaKTHIECKUX padoT
poeCCHOHATBHOM Pazmen9  Temr1 9.1 -9.4 (perreHuUs KaYECTBEHHBIX,
JIeSITEIbHOCTH Paszpgen 10 Temsr 10.1 — 10.11 IIK pacyYeTHBIX, MpodeccCHoHaTEHO
Pasgen 11  Tewmpr 11.1 —11.6 IIK OpPUCHTHUPOBAHHEIX 33/1a4);
Pazpen 12 Temsr 12.1 — 12.2 TIK KontponrHas pabora
Pazmen 13 Tewmmr 13.1 — 13.6, IIK Brimonsenne 3x3aMeHaIMOHHBIX
Paznen 15  Tewmsr 15.1 —15.3 3aJlaHui
Pazmen 16  Tewmsr 16.1 —16. 3 TIK
OK 03. [TnanupoBats u Paznen 1 Temsr 1.1 — 1.9 TIK TectupoBanue
peann30BBIBATh Paznen2  Temsr 2.1 —2.3 YcTHBIHM onpoc
CcOOCTBEHHOE Paznen 3 Temsr 3.1 — 3.3 MaremaruuecKkuii JTUKTaHT
po(eCCHOHATBHOE H Pazpnen 4 Teme1 4.1 -4.4 WNuauBuayanbHas caMOCTOATEIbHAS
JINYHOCTHOE PAa3BUTHE, Pasznen 5 Temsr 5.1 — 5.7 [IK pabora
NIPEAIIPUHUMATEILCKYIO Paznen 6 Tems! 6.1 — 6.10 TIK [IpencraBnenue pe3ynbTaToB
JIEATEIIbHOCTh B Pazgen 7 Temsr 7.1 — 7.6 IIK MPAKTHIECKUX paboT
npodeccuoHanbHOM chepe, | Pazmen 8 Temsr 8.1 — 8.2 KontponsHas pabora
HMCIIOIB30BATh 3HAHUS I10 Pazgen 9 Temsr 9.1 — 9.4 BrinosiHeHHE SK3aMEHAIIMOHHBIX
¢unancosoit rpamotHoct | Pazmen 10 Tewmsr 10.1 — 10.11 TIK 3a/laHui
B Pa3JIMYHBIX KU3HEHHBIX Pazmen 11 Temsr 11.1 — 11.6 TIK OrneHka MpakTHIEeCKUX padoT
CUTYaLUsAX Pazmen 12 Tewmsr 12.1 — 12.2 TIK (pereHust KaYECTBEHHBIX,
Pazmen 13 Tewmsr 13.1 — 13.6 [IK pacyeTHBIX, MPO(HEeCCHOHATEHO
Paznmen 14 Tewmsr 14.1 — 14.12 TIK OpPHEHTHUPOBAHHBIX 33/1a4);
Pazpmen 15 Tewmnr 15.1 —15.3
Pazgen 16 Temnr 16.1 — 16. 3 TIK
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OK 04. D¢ddexkruBHO Pazgen 1 Tewmspr 1.1 — 1.9 TIK TectupoBanue
B3aMMOJENCTBOBATH U Paszmen 2 Temsr 2.1 — 2.3 YcTHBI ompoc
paboTaTh B KOJICKTHBE U Paszgen 3 Temsr 3.1 — 3.3 MaremaTHueckuii INKTaHT
KOMaHJIE Pazmen 4 Temer 4.1 —4.4 WupuBuayanbpHas caMOCTOSITEIbHAS
Paszgen 5 Temsr 5.1 — 5.7 I[IK pabora
Pasmen 6  Tewmsr 6.1 — 6.10 IIK [IpencraBnenne pe3ynbTaToB
Pasmen7  Tewmsr 7.1 — 7.6 IIK MIPAKTHIECKUX paboT
Pa3nen 8 Temsr 8.1 — 8.2 KonrponbHas padorta
Paznen 9  Temwr 9.1 -9.4 OueHKa MpakTHYECKUX padoT
Paznen 10 Tewmsr 10.1 —10.11 TIK (perieHus KAUECTBEHHBIX,
Pazmen 11 Tewmsr 11.1 —11.6 TIK pacyeTHbIX, MPOpecCHOHATIBHO
Pazmen 12 Tewmsr 12.1 — 12.2 TIK OpPUEHTUPOBAHHBIX 337a4);
Pasgen 13  Tewmnr 13.1 — 13.6 IIK BrinosnHeHue 3k3aMeHaIMOHHBIX
Pasmen 14  Tewmmr 14.1 — 14.12 TIK 3aIaHni
Pasgen 15 Tewmmr 15.1 — 15.3
Pasgen 16 Temsr 16.1 — 16. 3 TIK
OK 05. OcymecTBiaTh Paznen 1 Temsr 1.1 — 1.9 TIK TecTupoBaHue
YCTHYIO U TUCBMEHHYIO Pazpen 2 Tewmsr 2.1 — 2.3 VYeTHbIH onpoc
KOMMYHHKALUIO Ha Paznen 3 Temsr 3.1 — 3.3 Maremaruueckuii TUKTAHT
TOCYJJapCTBEHHOM $I3bIKE Paznen 4 Tembr 4.1 — 4.4 MunuBuayanpHas caMOCTOSATEIbHAS
Poccuiickoii ®enepariiu ¢ Paznen 5 Temsr 5.1 — 5.7 IIK pabota
y4eToM 0coOeHHOCTEH Paznmen 6  Tewmsr 6.1 —6.10 IIK [IpencraBnenue pe3ynpTaToB
COLIMAJILHOTO U Paspen 7 Temsr 7.1 — 7.6 IIK NpaKTHYECKUX padoT
KYJITYPHOTO KOHTEKCTa Paznen 8  Temsr 8.1 —8.2 KonrponbHas padorta
Pazmen 9 Temsr 9.1 - 9.4 OreHKa MPAKTHIECKUX paboT
Paznen 11 Temer11.1 —11.11 IIK (perreHUs KaYECTBEHHBIX,
Paszpgen 12 Tewmsr 12.1 — 12.6 TIK pacUeTHBIX, MpodeccCHoHaTFHO
Pasnen 15 Tewmsr 15.1 — 15.17 IIK OpPHCHTHUPOBAHHBIX 33/1a4);
Pasgen 16 Tewmnr 16.1 —16. 4 BrmonHeHne sk3aMeHaMOHHBIX
Pasnen 17 Tembr 17.1 — 17.6 IIK 3aJaHUN
OK 06. ITposiBsATH Pazgen 1 Tewmer 1.1 — 1.6 IIK TecTupoBaHue
TpaXKIaHCKO- Pazgen 2 Temsr 2.1 — 2.2 YcTHBIN onpoc
MaTPUOTUYECKYIO MMo3ulnio, | Pa3nen 3 Temsr 3.1 — 3.3 MaremaTHueCKUid JUKTAHT
JIEMOHCTPUPOBATH Paznen 7 Tembr 7.1 — 7.6 TIK MunuBuayanpHas caMoOCTOSATENbHAS
oco3HaHHoe noBeneHne Ha | Pasmen 10 Temsr 10.1 — 10.11 TIK pabota
OCHOBE TPaJULIUOHHBIX Pazmen 11 Tewmsr 11.1 —11.6 TIK IIpencraBnenue pe3ysbTaToB
00I111e4e0BeYeCKUX Paznmen 14 Tewms! 14.1 — 14.12 TIK HNPaKTHYECKHUX padoT
LIEHHOCTEH, B TOM YHCIIE C OueHka IpakTHYECKUX padoT
Y4€TOM I'apMOHU3AINN (pemieHns! KAYECTBEHHBIX,
ME)KHALMOHAIIBHBIX 1 pacyeTHbIX, MPOeCcCHOHATHHO
MEXPETUTHO3HBIX OPHEHTHPOBAHHBIX 33/1a4);
OTHOIICHHH, TPUMEHSTh KonrponsHas padora
CTaHJapTHI BrinosHeHne sK3aMeHaMOHHbBIX
AHTUKOPPYNIIMOHHOTO 3aJaHui
MTOBEJICHUS
OK 07. ConeficTBOBaTH Paznen 1 Temsr 1.1 — 1.6 [IK TectupoBanue
cOXpaHeHHIo okpyxkatomiei | Pasmen2  Tewmsr 2.1 — 2.2 VYcTHBIHM onpoc
cpensl, Paznen 3 Temsr 3.1 — 3.3 MareMaTu4ecKuii JUKTAHT
pecypcocOepeReHutIo, Paznen 4 Temsr 4.1 — 4.3 WNHauBuayaapHas caMOCTOATEIbHAS
MIPUMEHSTH 3HAHHS 00 Pasznen 5 Temsr 5.1 —5.3 pabora
HU3MEHEHUHU KIIUMaTa, Paznen 6 Tems! 6.1 — 6.6 IIK IIpencraBnenue pe3ynbTaToB
MIPUHIUIIBI OEPEKITNBOTO Paznen 7 Temsr 7.1 — 7.9 TIK MIPaKTHYECKHUX PadbOT
IIPOU3BOJICTBA, Pasnen 8 Temsr 8.1 — 8.6 [IK OueHKa IPpakTHYECKUX padoT
3¢ dexTHBHO neiicTBoBaTh B | Pasmen 9 Temsr 9.1 —9.2 (perieHus KAYECTBEHHBIX,
ype3BbluaiiHbIX cutyanuax | Pasmen 11 Temsr 11.1 — 11.11 TIK pacyeTHbIX, MPOpeCcCHOHATBHO
Pazmen 12 Tewmsr 12.1 — 12.6 TIK OpPHEHTHUPOBAHHBIX 33/1a4);
Pazmen 13 Tewmsr 13.1 — 13.4 TIK KoHuTponbHast pabota
Paznmen 14 Tewmsr 14.1 — 14.6 TIK BrinosiHeHue 3K3aMeHalMOHHBIX
Pazmen 15  Tewmsr 15.1 —15.17 3aaHAN
Pazmen 16  Tewmsr 16.1 —16. 4 TIK
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