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1. MACHHOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
MATEMATHKA
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO

3BeHa 1o cneunanbHocTu 09.02.06 «CereBoe M CUCTEMHOE aJMUHUCTPUPOBAHUE.

1.2. MecTo yueOHOTr0 npeMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENUATUCTOB
CpeJHero 3peHa
VYueOnsbiii ipeaMeT «Marematukay sIBISETCS MpeaMETOM 00IIeo0pa3oBaTEeIbLHOTO KA

(yrnyOneHHBINH ypOBEHB).

1.3. Hesau u 3agaun y4eOHOro npeaMeTa, Tpe0OBaHUS K Pe3y/1bTATAM OCBOEHHS y4eOHOro
npeaMera
1.3.1 e yyeOHOrO0 mpeamera

Conepxxanne mnporpammbsl ydeOHOro mpeamera «MaTeMaTuKa» HaIpaBlIeHO Ha
JOCTH)KEHHUE CIIETYIOLINX LIeTIeH:

— (opMHpOBaHHE IEHTPAJIBHBIX MAaTEMaTHUYECKMX IOHATUH (YUCIIO, BEJIMYMHA,
reomerpuyeckas ¢Gurypa, INepeMeHHasi, BEPOSITHOCTb, (YHKLHUSA, MPOU3BOJHAs, HHTErpan),
o0ecrneunBaroIUX IIPEEMCTBEHHOCTh U IEPCHEKTHMBHOCTh MaTEeMAaTUYECKOI0 00pa3oBaHUs
00yJaroIuXcs;

— nojBe/ieHre 00yJaroIuXxcs Ha JJOCTYIIHOM /ISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPYXKAIOLIEro MHpa, MOHMMAaHUI0 MAaTEeMAaTUKU KaK 4acTh OOLIeH KyJabTypbl
YeJI0BEUEeCTBa;

— pa3BUTHE HUHTEJUIEKTYyalbHbIX M  TBOPYECKHUX CHOcoOHOcTed  oOywarommuxcs,
[103HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTHUHOCTH MBIIIJICHUS, HHTEpeca
K U3y4ECHHMIO MaTEMATUKH;

— popmupoBaHue  (YHKIMOHAJTBHOM  MaTeMaTH4ecKOl  I'paMOTHOCTH:  yMEHHS
pacrno3HaBaTh MaTEMATUYECKUE ACIIEKTHl B PEAJIbHBIX KU3HEHHBIX CUTYyallUsX U IPU U3Y4YECHUU
JIPYrux y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHN M 3aKOHOMEpHOCTEH, (GOpMyInpOBaTh
UX Ha S3bIKE MAaTeMAaTHKH U CO34aBaTb MAaTeMaTHYECKUE MOJEIH, NPUMEHSATh OCBOCHHBIN
MaTeMaTH4YECKUI anmapar Uil peUIeHUs IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJad,

HUHTCPpHIPCTUPOBATE U OUCHUBATDL IMOJTYYCHHBIC PEC3YJILTATHI.



1.3.2 Il;ianupyemble pe3y/abTaThl 0CBOEHHUsI y4eOHOro npeamera B coorsercteun ¢ ®I'OC

CIIO u ua ocaose ®I'OC COO

O0mme KOMIETEHI[HH,
npodeccuoHaNbHbIE
KOMIIEeTeHIHH

ILnanupyemMsble pe3yJIbTAThI 00y4eHUSI

Oo6mme

IIpeameTHbIe

OK 01 Bsi6bupats
CIIOCOOBI pEIIeHHs
3aj1a4

PO eCCHOHATHFHON
JIeATENHEHOCTH
OPUMEHUTENBHO K
Pa3TUYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYZY, OCO3HAHHE
LIEHHOCTH MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTbH K aKTHBHOMH
JIEATEHOCTH TEXHOJIOTUIECKON 1
COIMAJIbHON HalpaBIEHHOCTH,
CIIOCOOHOCTh UHUITMHPOBATH,
TUIAHUPOBATh M CAMOCTOSITEIBHO
BBITIOJHSATH TaKYIO IESITENbHOCTD;

- MHTEpEC K Pa3JIMuHbIM chepam
npoeccroHaILHOH NIeITebHOCTH,
OgnasieHne YHUBEPCATbHBIMU
y4eOHBIMH TI03HABATEIbHBIMU
NEeWCTBUSIMU:

a) 0a30BbIE JOTUUECKHE ICHCTBHSL:

- CaMOCTOSITENTLHO (pOpMYITUPOBATH U
aKTyaJII3UpOBaTh NPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYLLECTBEHHBIN
MpU3HAK UJIW OCHOBAHUA 1A
CpaBHEHWUs, KacCu(UKaUU U
000011eH S ;

- OIpeNeNATh LEeNu AeSITeNbHOCTH,
3a/1aBaTh MapaMeTphl U KPUTEPUH UX
JOCTIDKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B PaCCMaTPUBAEMBIX
SBIICHUSAX;

- BHOCUTH KOPPEKTHBHI B
JeSITeITbHOCTD, OIEHUBAThH
COOTBETCTBHE PE3yIHTATOB IEIISM,
OLIEHUBATh PUCKU MOCIEACTBUN
JeSITeITbHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIILUICHHE
MIPU PELICHNH KU3HEHHBIX po0ieM
0) 6a30BbIC HCCIIEOBATEILCKIE
JEWCTBUSL:

- BIAJETh HABBIKAMH y4eOHO-
HCCIIEI0BATENBCKON U MPOEKTHOM
JesITeITbHOCTH, HABBIKAMHU
paspereHus mpooieM;

- BBISIBJISITHh IPUYHHHO-CIICICTBEHHBIE
CBSI3M M aKTYyaJIM3UPOBATh 331ady,
BBIJIBUTAThH THITOTE3Y €€ PeIICHUs,
HAXOIUTh apTYMEHTHI JIJIS
JIOKA3aTeNbCTBA CBOMX
YTBEPKICHUH, 33aBaTh ITapaMeTpPhI
¥ KPUTEPUH PEIICHIS,;

- aHATM3WPOBATH TOJIYICHHEIEC B XO/I€
PpelIeHHs 3a/1a4u Pe3yIbTATEHI,
KPUTHYECCKH OIICHUBATH UX
JOCTOBEPHOCTb, IIPOTHO3UPOBATH
M3MEHCHHE B HOBBIX YCIIOBHSAX;

-- yMETh NEePEHOCUTH 3HAHUS B
ITO3HABATENBHYIO U IPAKTUIECKYIO
00JIaCTH KU3HECATCITFHOCTH;

- YMETh MHTCTPUPOBATH 3HAHUS W3

-BJIaIETh METOJIAMH JIOKA3aTeIIbCTB,
ANTOPUTMaMHU pelIeHHs 3a/1a4; yMEHUE
(hopMynHpoOBaTH ONpEETICHUS, aKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, TIPOBOANUTH
JIOKa3aTelIbHbIE PACCYXKIICHHS B XOJI€ PEIICHHUS
3ajay;

- YMETbh ONIEPUPOBATH MOHSITHIMH: CTETICHb
qHCIia, JJorapudM yKcia; yMeHHe BHITOIHATD
BBIYKCIICHHE 3HAYCHUI 1 TPeoOpa3oBaHusI
BBIPa)KEHUI CO CTETEHsIMH U Jlorapupmamu,
npeoOpa3oBaHus TPOOHO-PAIIMOHATBHBIX
BBIpaXKeHUl;

- YMEThH OIICPUPOBATH ITOHATUAMMU:
palMoOHaIbHBIE, UPPALMOHAIIBHBIE,
IOKa3aTebHbIC, CTCIICHHBIE,
norapupMHYecKue, TPUrOHOMETPHIECKHE
YpaBHCHUS 1 HEPABCHCTBA, UX CUCTEMBI;

- YMETbh ONEPUPOBATH MOHATHAMU: (PyHKIIUS,
HerpepbIBHAS (QYHKIIWS, TPOU3BOIHAS,
nepBooOpa3Hasi, onpeielIeHHbI HHTErPal;
YMETh HaXOAUTb IPOM3BOIHBIE JIEMEHTAPHBIX
(yHKLMIA, UCTIONB3YsI CIIPaBOYHBIC MaTePHAJIbI;
HCCIIeIOBATh B POCTEHIINX CciIydasx QyHKIuH
Ha MOHOTOHHOCTb, HAXOJUTh HaUOOJBIINE U
HauMEeHbLINe 3HaueHUA (QYHKLHHA; CTPOUTh
rpaduKy MHOTOWICHOB C UCIIOJIb30BAaHUEM
anmapara MaTeMaTHYeCKOro aHaJH3a;
NPUMEHATH TIPOM3BOIHYIO IIPH PEILICHUH 33124
Ha JIBI)KEHHUE; PelaTh MPAKTHKO-
OPHEHTHPOBAHHBIE 3a/1a4l Ha HAUOOJIbILIHE U
HauMeHbLINe 3HAYeHNs, Ha HaXOKIECHHE MTYyTH,
CKOPOCTH M YCKOPEHHS;

- YMETh ONIEPUPOBAThH MOHATUAMU:
panroHanbHas QyHKINS, OKa3aTeIbHas
(dhyHKIWMSA, cTeneHHass QyHKITUS,
norapudmirdeckast pyHKIHs,
TpUTOHOMETpHUYeCKHe (YHKINH, 0OpaTHBIE
(hyHKIMM; yMEHHE CTPOUTH TpaduKu
M3Yy4eHHBIX (DYHKIWH, HCIIOIH30BAThH TPapUKH
NP U3Y4SHUH NIPOLIECCOB U 3aBUCUMOCTEH, ITPU
PEIICHUH 33124 U3 APYIHX Y4eOHBIX IPEIMETOB
W 337124 U3 PEasIbHOM KHU3HH; BBIPAXATh
(hopMylamMH 3aBHCHMOCTH MEXy BETMYMHAMU;
- YMETh pelIaTh TEKCTOBBIE 3a1a4H Pa3HbIX
THIIOB (B TOM 4YHMCIIE HA MPOLICHTHI, JI0IH 1
YacTH, Ha IBW)XEHUE, paboTy, CTOMMOCTb
TOBAapOB H YCIYT, HAJIOTH, 337241 U3 00IacTH
YIIPABJICHUS] JINYHBIMU M CEMEHHBIMU
(hmHAHCAMU); COCTaBIISATH BHIPAKCHUS,
ypaBHEHHSI, HEPABEHCTBA U X CUCTEMBI 10
YCIIOBHIO 33J]auH, UCCIIE0BATH TTOTyIEHHOE
pelIeHre U OIIEHUBATh MTPAaBJOMOI00HOCTh
Pe3y/IbTaToB;

- YMETb OTIEpUPOBATH MOHATHAMH: CpPEIHEE
aprugMeTHIecKoe, MeaHa, HanoobIee 1
HaMMEHBIIIee 3HAYCHHs, pa3Max, JHCIIepCHsl,
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PAa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIIBUTATh HOBBIC HJICH,
Npeagaratb OpUrHHaIbHbIE TOIXOIBI
U pelleHUS;

M CIIOCOOHOCTH UX HCIIOIb30BAHUSA B
TMO3HAaBaTEJILHOI U COIMAILHON
TIPaKTUKE

CTaHJIapTHOE OTKIOHCHUE YHCIIOBOTO HabOpa;
YMETh U3BJICKATh, HHTEPIIPETUPOBATH
HHPOPMAINIO, IPEICTABICHHYIO B TA0INIAX,
Ha JUarpaMMax, Tpapukax, OTpakaromulyro
CBOWCTBA peaJIbHBIX MPOIECCOB U SBJIICHUM;
MPEACTABIATh HHPOPMAIIUIO C IIOMOIIBIO
TAOJUI] U AUATPaMM; HCCIICIOBATh
CTAaTUCTHYECKUE JaHHBIE, B TOM YHCIIE C
MPUMEHEHUEM TPaQHIECKUX METOI0B U
3JICKTPOHHBIX CPEIICTB;

- YMETh OIICPUPOBAThH MOHATHUAMU: CITyIaiHBIA
OITBIT U CITy4YaifHOE COOBITHE, BEPOSTHOCTD
CIIy4alHOTO COOBITHS; YMEHUE BBIYUCIIATH
BEPOSITHOCTB C MCIIOIb30BAHUEM TPapUUSCKUX
METOIOB; IPUMECHSTEH ()OPMYITBI CJIOKECHHUS U
YMHOXKEHHSI BEPOSTHOCTEH, KOMOUHATOPHBIC
(hakTel U (OPMYJIIBI TIPU PEIIICHUH 33134,
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHH;
3HAKOMCTBO CO CITyJaiHBIMU BETMIMHAMU;
YMEHHE NPUBOAUTH IIPUMEPHI MPOSIBIICHUS
3aKoHa OOJIBIIMX YHCEN B IPUPOAHBIX U
0OIIIECTBEHHLIX SBJICHHSIX,

- yMeTI) OHepI/IpOBaTb NOHATHUAMMU: TOYKA,
npsiMasi, TWIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIN yroJjl, CKpeLUBAOLLUECS TIPSMBIE,
MapaJuIeNbHOCTh ¥ MEPICHANKYISIPHOCTD
NPSMBIX U IJIOCKOCTEH, Yroll MeXy IPSIMBIMH,
YroJ MeXJy MPsIMOW M TIOCKOCTBIO, Yrol
MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0
TUIOCKOCTH, PACCTOSIHIE MEXAY MPSMBIMHU,
paccTosiHue MEX]y IJIOCKOCTSMU; YMEHHE
UCIIOJIb30BaTh MY PEIICHUH 3a]1a4 U3y4CHHbIE
(hakThI M TEOPEMBI TUIAHUMETPHHU; YMEHHUE
OLICHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIETO
MUpa;

- YMETb OTIEPUPOBATH MOHATHIMU:
MHOTOIpaHHUK, CeYeHHe MHOIOTPaHHHKA, KyO,
napaJuieNenune, npu3Ma, mupamMmua, purypa u
MOBEPXHOCTh BPAILICHUS], IIMIHHAP, KOHYC, 1ap,
cdepa, cedenus GUrypbl BpallleHus, IIOCKOCTb,
Kacaromasicsi chepsl, IIINHIPA, KOHYCa,
TUTOIIA/b TOBEPXHOCTH MTHUPAMU/IBI, IPU3MBbI,
KOHYyCa, IINHIPA, UIOMAAb chepbl, 00beM
Ky0a, mpsSIMOYroJILHOTO MapasuieleuIea,
MUPaMU/IbI, PU3MBbIL, IIHHAPA, KOHYCa, [Iapa;
yYMEHHE U300pakaTh MHOTOIPAHHUKH U
MOBEPXHOCTH BPAIICHHS, UX CEUYCHUsI OT PYKH, C
MOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPENICTB; YMEHHE PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKHY;

- YMETb ONIEPUPOBATH MOHSITHAMHU: JBIIKCHUEC B
MIPOCTPAHCTBE, MTOJOOHBIE PUTYPHI B
MPOCTPAHCTBE; UCIIOIB30BATH OTHOIICHHE
TUTOMIAIeH TIOBEPXHOCTEH M 00BEMOB MTOJOOHBIX
(uryp npu penieHnn 3aaad;

- YMETh BBIUUCIISATh TCOMETPHUYCCKUE BETMUNHEI
(nmuHA, yrou, wiomank, 00beM, IDIOMATh
MTOBEPXHOCTH ), UCTIONB3YS H3yICHHBIC
(hopMyIBI M METOIIBI;

- YMETh OIIEPUPOBATH TTOHATHIMHU:
MPSMOYTOJIbHAS CHCTEMa KOOP/MHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPAUHATHI




BEKTOpa, CKAISIPHOE TIPOU3BENICHNE, YT Ol
MEXIY BEKTOPaMH, CyMMa BEKTOPOB,
MIPON3BE/ICHIE BEKTOpa HA YMCII0; HAXOIUTH C
TIOMOIIBIO M3y9EHHBIX (OPMYI KOOPANHATHI
CEepeIMHBI OTPE3Ka, PACCTOSHAE MEXIY IBYMS
TOYKAMH;

- YMETh BBIOMPATh TOIXOISIINI N3Y4EHHBII
METO/I JUIsl PEIlIeHNs 33/1a4H, Paclio3HaBaTh
MaTeMaTHueckrue aKkThl 1 MaTEMaTHIECKHe
MOJIENH B TIPUPOHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IIPUBOIUTH
NpUMEPH] MATEMaTHYECKHX OTKPBITHH
POCCHICKOI 1 MUPOBOM MaTeMaTHYECKOH
HayKH.

- YMETbh ONIEPUPOBATH MOHSATHIMHU:
ompezieNeHre, akcuoMa, Teopema, CJe/ICTBUE,
CBOICTBO, TIPH3HAK, JI0Ka3aTEbCTBO,
paBHOCUIIBHBIE ()OPMYITUPOBKH; yMEHUE
(hopmynrpoBaTh 00pAaTHOE U TPOTUBOIOIOKHOE
YTBEPXKACHUE, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBHI, UCTIOIb30BaTh METO]
MaTeMaTU4ECKON UHIYKIUH; IPOBOIUTh
JIOKa3aTelbHbIC PaCCyXKIEHHs TIPH PELICHHH
3a/1a4, OLIEHUBAThH JIOTUUECKYIO PABUIBHOCTh
paccyXIeHul;

- YMEThH OIICPHUPOBATH MOHATHAMMN: MHOXECTBO,
MOZIMHOXKECTBO, ONEpali HaJl MHOXKECTBAMHU;
YMEHHE UCIIONb30BaTh TEOPETUKO-
MHO)KECTBEHHBIN anmapaT Ul OIHCaHUs
peabHBIX MIPOLIECCOB U SIBJICHUI MPU PELICHUH
3a7a4, B TOM YUCJIe U3 JPYTHX Y4eOHBIX
MPEMETOB;

- yMETh ONEpHPOBATh MOHATUAMU: rpad,
CBSI3HBII rpad, AepeBo, UKL, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh U ONUCHIBATh
rpadbl pa3IMYHbIMU CIIOCOO0AMH; UCIIONIB30BATh
rpadbl IpH PEIICHUH 33]1a4;

- YMeTb CBOOOIHO ONEPUPOBATH MOHITUAMHU:
COYETaHUE, EPECTAHOBKA, YNUCIIO COUETAaHUH,
YHCIIO NepecTaHoBOK; OnHOM HpioToHa; ymeHue
MPUMEHATH KOMOMHATOPHBIE (DAaKTHI U
pacCyXIEeHUs IS peIIeHNs 3a1a4;

-yYMETh ONEPUPOBATh NOHATHIMHU: HaTypalIbHOE
YHCIIO0, IIETI0E YHCII0, OCTATOK 110 MOAYIIIO,
pannoHaIBHOE YHCII0, HPPAIIOHAIBHOE YHCIIO,
MHO)KECTBA HATYPaJIbHBIX, IIENbIX,
pannoHAIBHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHHE HCIIONb30BaTh NIPU3HAKY CITUMOCTH,
HAVMEHBIINHA OOIINI IEJINTENh 1 HANMEHBIIIEE
obmree kpaTHoe, anropuT™ EBknnna npu
peLIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMIHBIMHU
MO3UIIMOHHBIMHU CHCTEMAMH CUHCIICHHS;

- YMEeTh CBOOOIHO ONIEPHPOBATH MOHSITHAMHU:
CTEIEHb C IEBIM NT0Ka3aTeNeM, KOPEHb
HaTypaJbHOW CTENEeHH, CTETICHB C
pannoHaIbHBIM MOKa3aTeNeM, CTENICHb C
JIEWCTBUTEIHHBIM (BELIECTBEHHBIM)
TIOKa3aTeseM, JIorapudM Jucia, CHHYyC,
KOCHHYC U TaHT€HC IIPON3BOJILHOTO YHCIIA;

- YMETb OTIEPUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHne, ypaBHEHNE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUN 1
HEPaBEHCTB, PABHOCWIBHOCTh YPaBHEHHH,




HEpaBEHCTB U CHCTEM, PallIOHAIbHBIE,
MppanoHaIbHBIE, T0Ka3aTeIbHbIC, CTCIICHHBIE,
norapu(pMIYecKue, TPUrOHOMETPHIECKHE
ypaBHEHHMsI, HEPaBEHCTBA U CHCTEMBI; yMEHUE
penIaTh ypaBHEHUs, HEPAaBEHCTBA U CHCTEMBI C
TIOMOIIIBIO Pa3JIMYHBIX TPUEMOB; pelaTh
YpaBHEHHs, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; IIPUMEHSTh YpaBHEHUS,
HEpaBEeHCTBA, UX CUCTEMBI JUISl PEILIeHUs
MaTeMaTUYECKHX 3a]ad ¥ 33/1a4 U3 Pa3IunuHbIX
o0OacTeil HayKH U peasbHOM )KU3HHY;

-yMeTh CBOOOIHO OIEPHUPOBATH TIOHATHIMHU:
rpaduk GyHKIMHU, oOpaTHas QyHKIMS,
KOMTIO3HIIHS (DYHKIIHH, THHEWHAs QYHKIHS,
KBajZlpaTu4Has QyHKIMs, CTeneHHast (GYHKIHS C
LEJIBIM TTOKa3aTeNieM, TPUTOHOMETPUIECKHE
(yHKIMK, 0OpaTHBIE TPUTOHOMETPHIECKUE
(hyHKIMH, TOKa3aTenbHas ¥ JorapupmMudeckas
(yHKIMK; yMEHUE CTpouTh Tpaduku GpyHKIUH,
BBINIOJIHATH MPpeoOpa3oBaHus rpadukoB
hyHKIHI;

YMEHHE HCIIONb30BaTh TpaduKku QyHKIMIA 115
M3y4EHUsI MIPOLIECCOB U 3aBUCUMOCTEH NpH
peuieHnu 3agad u3 Apyrux y‘IC6HbIX MpeamMeToB
W M3 PealIbHOM HU3HH; BBIpaXaTh GOpMyIaMu
3aBUCUMOCTH MEXAY BEIIMUNHAMU;

yYMEHHE CBOOOIHO ONEPUPOBATH NOHATHAMM:
YETHOCTh (PYHKIIMH, NEPHOANUHOCTD (DYHKIHH,
OrPaHMYEHHOCTH ()YHKIIMH, MOHOTOHHOCTb
(dyHKIMH, KCTpeMyM (QYHKIMH, HAUOOJIbIIEe 1
HauMeHblIee 3HaueHUs (HYHKLIUH Ha
IPOMEXYTKE; YMEHHE POBOIUTD
uccnenoBanue GpyHKIUM;

YMEHHE UCIOJIB30BaTh CBOUCTBA U TPpaduKu
(hyHKIMN TS pellieHus ypaBHEeHNH, HEpaBeHCTB
M 33724 C IIapaMeTpaMu; U300pakaTh Ha
KOOPIMHATHOH IUIOCKOCTH MHOMKECTBA
pELIeHUli ypaBHEHUH, HEPABEHCTB U UX CUCTEM;
- yMETh CBOOOIHO ONEPHPOBATH MOHATHAMHU:
HOCTIEI0BATEIBHOCTh, apu(MeTHIeCKast
IPOrpeccusi, FeOMeTprYecKast IPOrpeccus,
OeckoHeYHO yOBIBAOIIasi TeOMETPHYECKas
IPOTPeccHsi; yMEHUE 3a1aBaTh
NOCTIEAOBATEIBHOCTH, B TOM YHCIIE C TIOMOILBIO
PEKYPPEHTHBIX (POPMYIT;

- YMETh OIEPHPOBATH TOHATHUSIMU:
HETPEePBIBHOCTH (DYHKINHU, aCHMITOTHI rpaduka
(yHKUIMH, TTepBast ¥ BTOpasi POU3BOAHAS
(hyHKIIMM, TEOMETPUICCKUH 1 HU3NIECKUI
CMBICJT TIPOM3BOJJHOM, IIEpBOOOpa3Has,
onpeeTICHHbI HHTErpa; yMEHHE HAXOINUTh
ACHMIITOTHI TpaduKa (YHKIIH, YMEHHE
BBIYUCIISITH IPOU3BOIHBIE CYMMBI,
TPOM3BEACHHS, YACTHOTO ¥ KOMITO3ULIH
(yHKLMIA, HAXOAUTH ypaBHEHHE KAacaTeIbHOM K
rpaduky QyHKIHN;

YMEHHE HCIIOTb30BaTh IPOU3BOIHYIO JUIS
uccnenoBanus QyHKIHMH, 111 HaX OXK ICHUS
HAWTYYIIEro PEIICHNs B IPHKIAIHBIX, B TOM
YHCIIe COLMATbHO-OKOHOMUYECKUX
(bU3HYecKHX 3a7a4ax, AT ONpeeTeHHs
CKOPOCTH M YCKOPEHHS; HAXOAUTH TUIOLIAIN 1
00BEMBI (QUTYp C TOMOIIBIO HHTErpaa;




TIPUBOANTH IPUMEPHI MaTEMaTHYECKOTO
MOJIETTMPOBAHMUS C IOMOIIBIO
TUQhepeHIIATBHBIX YPaBHCHHIA;,

- YMETbh OTIEpPUPOBATH MTOHATHIMHU:
KOMIUTIEKCHOE YHCII0, COTPSDKEHHBIC
KOMIUIEKCHBIE YHCIIA, MOJYJIb ¥ apTYMEHT
KOMIUIEKCHOT0 YHCIIa, popMa 3ammcu
KOMIUIEKCHBIX Yuceln (TeoMeTpruiecKasi,
TPUTOHOMETpHUYECKast U anredpandeckas);
YMETh MPOU3BOAUTH apU(PMETHYECKUE ICHCTBUS
C KOMIUIEKCHBIMH YHCIIAMH; IPUBOANUTD
MPUMEPHI HCTIOJIb30BAHMSI KOMIUIEKCHBIX YHCET;
- YMEeTh CBOOO/IHO ONIEpPUPOBATH MOHSATHUIMHU:
cpenHee apuMeTHYECKoe, MeaHa,
HauOoIbIIIee 1 HAMMEHbBIIIEE 3HAUCHHUS, pa3Max,
JICIIEpPCHs], CTaHJApTHOE OTKJIOHEHHE IS
OITMCaHMs YHCIIOBBIX IaHHBIX; YMEHHE
UCCIENIOBaTh CTATUCTHYECKUE JAHHBIE, B TOM
YHCIIe ¢ TPUMEHEHUEM TpaUIecKHX METOIO0B U
AIIEKTPOHHBIX CPEZCTB; Tpaduiecku
UCCIEI0BaTh COBMECTHBIE HAOIOACHHUS C
MOMOILBIO JUarpaMM pacCeUBaHUs U JTUHEHHON
perpeccu;

- YMETh HaXOAHUTh BEPOSITHOCTH COOBITHI C
UCIIOIb30BaHHEM IpadMueCKuX METO/IOB;
MPUMEHSTB JJIs petieHust 3aa4 (popMyJisl
CJIOXCHUS U YMHOKEHUSI BEPOSITHOCTEH,
(hopMyny MOJTHOM BEPOSTHOCTH, (OPMYITY
bepuynny, koMOMHATOpHBIE (haKTHI U
(hopMyIIBL; OLIEHUBATh BEPOSTHOCTH PEaIbHBIX
COOBITHI; YMEHHUE OLIEPUPOBATH MOHATHAMM:
cllydqaifHasl BeJIMUMHA, PaclpeieieHIe
BEPOATHOCTEH, MaTeMaTHUECKOE OXKHJIaHHUE,
JCIEPCHS M CTAaHAAPTHOE OTKIIOHEHUE
CITy4aliHOM BENMYHHBI, (PYHKIUU
pacrpesieNieHus ¥ INIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMaJIbHOTO
pacrpesiesieHuii; yMEHUE UCTIONb30BaTh
CBOICTBA U3yYEHHBIX PaCIpeNeACHUN ISt
pelIeHus 3a/a4; 3HAKOMCTBO C TIOHATHAMU:
3aKOH OOJIBIIMX YHCEN, METOBI BHIOOPOYHBIX
WCCIIEIOBaHNH; YMEHHE IPUBOIUTH TIPUMEPEI
MPOSIBJICHUS 3aKOHA OOJIBIIIX YHCEI B
MPUPOIHBIX ¥ OOIIECTBEHHBIX SBICHHAX;

- YME€Tb CBOOOIHO ONIEPUPOBATH MOHITHUAMHU:
TOYKa, TIPsIMast, TNIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, Jy4, IVIOCKUN YroJI, JBYTPaHHBII
YTOJ1, TPEXTPaHHBIN Yrol, IepeceKaroIuecs,
MapaJuIebHbIE U CKPEIMBAIOIINECS TIPSIMBIC,
MapaJuIeNbHOCTh M MEPIICHANKYISIPHOCTD
MPSMBIX U IIIOCKOCTEH, YToll MEXy PSIMBIMH,
YToJl MEXIY MPSIMOHN U TUIOCKOCTBIO, Yo
MEXAY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BATh
NP PEIIeHUH 3aa4d U3ydeHHbIe (DaKTHI 1
TEOpEeMBbI TJIAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KArOIEM MUPE;
YMEHHE OIepHPOBATH MOHITHSIMH:
MHOTOI'PaHHHUK, CEYeHHE MHOT'OTPaHHHKa,
MPaBWIBHBIH MHOTOTPaHHUK, PU3Ma,
paMuza, GUrypa v IOBEpXHOCTh BPAIIEHHS,
IWJIMHAP, KOHYC, map, chepa, pazBepTka
MOBEPXHOCTH, CEYECHHSI KOHYCa ¥ [IMIIHMHApA,
TapaJuleNbHbIC OCH MM OCHOBAHUIO, CCUCHHE




I1apa, MIOCKOCTh, Kacaromasics cdepsl,
IWJIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYEHHUE
MHOrOTPaHHHUKA, H300pakaTh MHOTOIPaHHUKH,
(GUrypsl M IOBEPXHOCTH BPAILCHHS, HX
CEYCHUS, B TOM YHCIIE C TOMOIIBIO
JNIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSITh
CBOICTBA T€OMETPUIECKUX (BUTYD,
CaMOCTOSITENHHO (YOPMYITUPOBATH OIPEIETICHUS
U3y4aeMbIX (QHUTYp, BBIIBUTATH THIIOTE3bI O
CBOIMCTBaX M MPHU3HAKaX T'€OMETPHIECKUX
¢uryp, 000CHOBBIBATH MIIH OIIPOBEPTATH UX;
YMEHHE TIPOBOJIUTH KiIaccupuKanuio Gpuryp mno
Pa3ITHYHBIM MPU3HAKAM, BBITIOTHSThH
HEOOXO/IMMBbIE TONOHUTENLHBIE TOCTPOCHHS;
- YME€Th CBOOOJIHO ONIEPUPOBATH MOHSITUSIMH:
omans GUrypsl, 00beM QUryphl, BETHYHHA
yIJla, pacCTOsIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHie MEXTy PSIMBIMH, PACCTOSIHUE
MEXAY IUIOCKOCTSIMH, TUIOMAAb cepsbl,
IIJIOLIA(b MOBEPXHOCTH MUPAMUBI, IPU3MBI,
KOHYca, IUITUHIpa, 00beM Kyoa,
NPSMOYTOJILHOTO MapaJiiesenunesa,
NApaMUJIbI, IPU3MBIL, IWIXHIpPA, KOHYCAa, 11apa,
YMEHHUE HaXOAUTh OTHOILICHUE 06’beMOB
HOOOHBIX GUTYD;

- YMeTb CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
JBIKEHHE, apajyIeNbHbIA IepeHoc,
CHUMMETPH Ha IJIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, peoOpa3oBaHue Mo100us, ITOJO0HbIe
(Gurypsl; yMeHue pacro3HaBaTh paBHbBIC U
1o100HbIe (GUTYpBL, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; YMEHHUE
HCIIOJIb30BaTh T€OMETPHIECKHE OTHOLICHHUS,
HAaXOIUTh F€OMETPUIECKHE BEIMYMHBI (IIHHA,
yTrojl, TIOMIa/b, 00beM) IIPH PEIICHUH 32139 U3
JOPYrux y4eOHBIX MPEIMETOB U U3 PeasbHON
KHU3HH;

- yMETh CBOOOIHO ONEPHPOBATEH MOHATHAMHU:
IPSIMOYT'OJIbHASL CUCTEMA KOOPANHAT, BEKTOP,
KOOPIMHATHI TOUKH, KOOPJHHATHI BEKTOPA,
CyMMa BEKTOpOB, IPOU3BEIEHHIE BEKTOpa Ha
YHCIIO0, Pa3NIOKEHUE BEKTOpA 110 Oa3ucy,
CKaJISIPHOE TIPOU3BENICHUE, BEKTOPHOE
NPOM3BELCHHE, YIOll MeXIY BEKTOPaMHU;
YMEHHE UCIIOJIB30BATh BEKTOPHBIA
KOOPIMHATHBIN METOM IS PEILeHUs
reOMETPUYECKUX 3a/1a4 U 3a1a4 JPYTHX
y4eOHBIX IPEMETOB; ONIEPUPOBATH MOHATHAMH:
MaTpuiia 2x2 u 3x3, OnpeAenuTeNb MaTPHIIBI,
TeOMETPUICSCKUIT CMBICIT ONPEEITHTENS;

- YMETh MOJICIIUPOBATh peajlbHbIC CHTYalluH Ha
A3bIKE MATEMATHKH; COCTABIIATH BBIPAKSHUS,
ypaBHEHMs, HEPABEHCTBA M X CUCTEMBI I10
YCIIOBUIO 3aJ]a4H, UCCIIEIOBATh IIOCTPOCHHBIC
MOJIENTH C UCTIONB30BaHHUEM ammapara anreOpebl,
UHTEPIIPETUPOBATh ONYICHHBII Pe3ysbTar;
CTPOHTHh MaTEMaTHYECKHAE MOJICITU C TIOMOILBIO
TeOMETPHUYCCKUX TIOHATHI U BEIIMYUH, PelIaTh
CBSI3aHHBIC C HUIMH IPAKTHUYECCKHE 3a/1a4H;
COCTaBIISITh BEPOSATHOCTHYIO MOJIEIb U
UHTEPIIPETUPOBATh ONYICHHBII Pe3ysbTar;
pelaTh NPHKIaIHBIC 3a11a91 CPEICTBAMU
MaTEeMaTHYECKOr0 aHAJN3a, B TOM YHUCIIe
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COIMATBHO-3KOHOMHYECKOTO U (PU3NIEcKOoro
XapakTepa;

- YMEHHE BBIONPATH MOIAXOJSIIMIA METO IS
pelIeHNs 3a1a4M; IOHMMAaHUE 3HAUUMOCTH
MaTEMaTUKHU B U3y4E€HUM IPUPOJHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U SIBIICHUI; YMEHHE
pacro3HaBaTh IPOSBJICHHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHUE MIPUBOAUTH
MPUMEpPbl MAaTEMaTUYECKUX OTKPBITUI
POCCHICKON U MUPOBOM MaTeMaTHYECKOn
HayKu

OK 02 Ucnonbs3oBaTh
COBpEMEHHbIE CPeICTBa
NIOKMCKa, aHANIn3a U
UHTEPIIPETAIIUH
uHbopmManuu, 1
UH(POPMAaIMOHHBIC
TEXHOJIOTHH JJIst
BBITIOTHEHHUS 33144
npodeccruoHaTBHOM
JeATENLHOCTH

B obnacty ieHHOCTH Hay9IHOTO
TIO3HAHUS:

-chopMUPOBAaHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HaYKH U OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOT'O Ha JUAJIOre KYJIbTYP,
CIIOCOOCTBYIOILIETO OCO3HAHHIO
CBOETO MECTa B MOJUKYJILTYPHOM
MUpE;

- COBEPILIEHCTBOBAHUE S3bIKOBOU U
YUTATENILCKOU KYJIBTYPBI KaK
CPEICTBA B3aUMOACUCTBUSA MEXKAY
JIIOIbMU U TMO3HAHUA MUpa,

- OCO3HAHME LIEHHOCTH Hay4YHOU
JeATENbHOCTH, TOTOBHOCTb
OCYILECTBIIATh IPOEKTHYIO U
HCCIIEIOBATENIBCKYIO AESATEIbHOCTD
UHANBUIYaJIBHO U B TPYIIIE.
OsnajeHne yHUBEpCaJIbHBIMU
y4eOHBIMH TI03HABATEILHBIMH
JNEHCTBUSIMU:

B) pabora ¢ uapopmanmei:

- BJIaJ€Th HaBBIKAMU MTOTYYEHHS
nH(OpPMaLUK U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSATEIHHO
OCYILECTBIIATh ITOUCK, aHANINU3,
CHCTEMAaTH3aLMIO ¥ MHTEPIPETALHUIO
nH(OPMALUK PA3INYHBIX BUAOB U
(hopm mpencTaBIeHHS;

- CO31aBaTh TEKCTHI B Pa3INIHBIX
(hopmaTax ¢ y4eToM Ha3HAUCHUS
nH(OPMAIUK U LETIEBOH ayIUTOPHH,
BBIOHpAst ONTUMABHYIO GOpMY
NPENCTABICHUS U BU3yaIH3aLlHH;

- OLICHMBATh JOCTOBEPHOCTD,
JETUTUMHOCTb MH(pOpMAaLH, ee
COOTBETCTBHE ITPABOBBIM H
MOpAITBEHO-3THYECKUM HOpMaM;

- HCTIONIB30BATh CPEACTBA
WHPOPMAIIMOHHBIX 1
KOMMYHUKaIlMOHHBIX TEXHOJIOTHH B
pELICHNU KOTHUTHBHEIX,
KOMMYHUKAaTUBHBIX U
OpraHM3aLMOHHBIX 33124 C
cobmronieHreM TpeboBaHMi
SPrOHOMHKH, TEXHUKH
0€30MMacCHOCTH, TUTUEHBI,
pecypcocOepeskeHns, TPaBoOBbIX U
9TUYECKUX HOPM, HOPM
nH(popManMoHHOH 6e30macHoCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUSI

- YMETb OIIEpPUPOBATH MOHSATHIMHU:
paunoHanbHas (GYHKINS, TOKa3aTebHast
(yHKIWMS, cTeneHHast GyHKIHS,
norapupmiyeckas: pyHKIus,
TPUTOHOMETpHUUECKHE (HYHKIINHU, OOpaTHBIC
(hyHKIMH; yMEHUE CTPOUTH IpaduKu
M3y4EeHHBIX (YHKIIMH, UCTIONB30BaTh IPpadrKu
NIPY M3YYEHUH TIPOLIECCOB M 3aBUCUMOCTEH, pH
peuieHnu 3agad u3 Apyrux y‘le6HbIX MpeamMeToB
W 3a/1a4 U3 PealbHOM KHU3HH; BHIPAXKATh
(hopMynamu 3aBUCUMOCTH MEX]y BETHYHMHAMM;
- YMEThb OIICPHUPOBATH MOHATHUAMU: TOKACCTBO,
TOX]IECTBEHHOE TIpe00pa3oBaHue, ypaBHEHNUE,
HEepaBEeHCTBO, CHCTEMa YpaBHEHHUH U
HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHUH,
HEPAaBEHCTB U CUCTEM, PALlIOHAJIbHBIC,
UppaLOHaIbHBIE, I0Ka3aTeIbHbIC, CTCIICHHBIE,
JorapuMUYEecKe, TPUrOHOMETPHIECKHE
ypaBHEHHMsI, HEPaBEHCTBA U CUCTEMBI; yMETh
pelIaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C
MOMOILBIO PA3JIMYHbIX IPUEMOB; pelIaTh
ypaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C
rapaMeTpoM; IIPHUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBbI JUIS PEILICHUS
MaTeMaTHYECKUX 3aJa4 U 3a/1a4 U3 Pa3IuuHbIX
obnacTeit HayKu U peasibHOM KHU3HHU;

- YME€Tb CBOOOIHO ONEPUPOBATH MOHITUAMHU:
JIBIDKEHUE, TTapaJuleNIbHBII MEpeHoc,
CHUMMETpHS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TIpeodpa3oBaHie MOJ00M, TOTOOHEIE
(urypsl; yMeTh pacro3HaBaTh paBHbIE U
mofgo0HbBIe (PUTYPEI, B TOM YHCJIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYPE; YMETh UCIIOIb30BaTh
TEOMETPUYECKHIE OTHOIICHNS, HAXOJUTh
TeOMETPUYECKHE BEMMYMHBI (JUIMHA, YTOl,
IOMmAab, 00bEM) TP PEIIeHUH 33124 U3
JPYruX ydeOHBIX IPEIMETOB U U3 peaTbHON
KU3HA
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1 3aIIUTHI HHpOpMALNH,
nH(OpPMaIMOHHOH 6e30IacHOCTH
JMYHOCTH

OK 03 IInanupoBaTh U
peann3oBbIBATh
COOCTBEHHOE

PO eCCUOHATHFHOE U
JIMYHOCTHOE Pa3BUTHUE,
MpeANPUHIMATETBCKYIO
JIEATEILHOCTD B
npodeccuoHATBHOM
cdepe, UCIIOIB30BATH
3HAHMS 110 (PUHAHCOBOM
IrPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYaIHsX

B obnacty 1yXOBHO-HPAaBCTBEHHOTO
BOCITUTAHUS:

-c(hOpMHUPOBaHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STHIECKOTO ITOBEJICHUS;

- CIIOCOOHOCTPH OLIEHUBATh CHUTYAIHIO
Y TIPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHEHTHUPYSICh Ha MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI M LIEHHOCTH;
- OCO3HaHHeE JINYHOTO BKJIA/1a B
MOCTPOEHHE YCTOWYHNBOTO OYIyIIero;
- OTBETCTBEHHOE OTHOILIECHUE K
CBOMIM POJUTENSM U (WIIH) APYTHM
YJIeHaM CEMbH, CO3/IaHHIO CEMBbH Ha
OCHOBE€ OCO3HAHHOT'O NPUHATHSA
LIEHHOCTEN CEMEWHOM KU3HU B
COOTBETCTBHH C TpaAULIUAMU
HaponoB Poccuuy;

ORnaieHne yHUBEPCAIbHBIMU
PETryIATUBHBIMU ﬂeﬁCTBHﬂMI/IZ

a) caMOOpraHMu3aIus:

- CAMOCTOSATEIBHO OCYILIECTBIIATh
HO3HABATEJILHYIO IeSTeTIbHOCTD,
BBISABJIATH MPOOJIEMBI, CTABUTH U
(dhopMynrpoBaTh COOCTBEHHbBIE
3a/1auu B 00pa3oBaTeIbHON
JEATENbHOCTH Y KHU3HEHHBIX
CHUTYaLUsIX;

- CAMOCTOATEIBHO COCTABIIATH IUIAH
peteHust mpobIeMbl C Y4ETOM
HMEIOIIHXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U NPEATIOYTEHUN;

- JaBaThb OLIEHKY HOBBIM CHTYaLlUsIM;
Cr1oco0CcTBOBAThH (HOPMHUPOBAHHIO U
MIPOSIBJICHUIO MIUPOKOW SpYIUIINH B
Pa3HBIX 00JacTAX 3HAHUH,
MIOCTOSTHHO TIOBBIIIATE CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb:

HCIIONB30BaTh IPHEMBI peIeKCHH
IUTSl OLIGHKH CHTYalluH, BBIOOpa
BEPHOT'0 PEeLICHHS;

- YMETh OLICHUBATh PUCKH U
CBOEBPEMEHHO NPUHUMATH PEILICHHS
TI0 MX CHIKCHUIO;

B) SMOLMOHAIBHBIA HHTEIUIEKT,
TIpEAToIararoumii
c(OpMHPOBAHHOCTE:

BHYTPEHHEH MOTHBALINH,
BKJTIOYAIOIIEH CTpEMIIEHHE K
JOCTVDKEHHIO eI U YCIIeXY,
ONTHMU3M, HHAIIHATHBHOCTD,
yYMEHHE JIeHCTBOBATH, UCXOMS 13
CBOHMX BO3MOXHOCTEH;

- SMIATHH, BKJIIOYAIOIIEH
CIIOCOOHOCTH IOHUMATh
SMOIMOHAIEHOE COCTOSTHHE IPYTHX,

- YMETh OMEPHPOBATH MOHITUIMHU:
paloHaNbHBIE, UPPAIIMOHATBHEIE,
MOKa3aTesbHbIC, CTCIICHHBIC,
JorapuGMHYECKHe, TPUTOHOMETPHICCKHE
YpaBHEHHS ¥ HEPABEHCTBA, HX CUCTEMBI;

- YMETh OMEPHPOBATH MOHITHIMHU:
MHOIOTPaHHHK, CEUeHHe MHOTOIPaHHUKA, KYyO,
napasiesenumne, Ipu3Ma, mupamuaa, Gurypa u
MOBEPXHOCTh BPAIICHUsI, IIMIHHAP, KOHYC, IIap,
cepa, ceyeHust GUTYpBI BpaIIEHHUS], TIIOCKOCTb,
Kacarormasicst cepsl, LUIHHIpPa, KOHYCA,
UIOIIA/Th TOBEPXHOCTH MUPAMHU/IBI, IPH3MBI,
KOHYca, IWIMH/pa, TUIoIans cdepsl, 00beM
Ky0a, IPSIMOYTOJIBHOTO HapalIe/enuIesa,
MApaMUJIbI, IPU3MBIL, IWIKHIpPA, KOHYCAa, 11apa,
yYMeHHE U300paXkaTh MHOTOIPDAHHUKH
TMOBEPXHOCTHU BpaIll€HU, UX CEUCHUS OT PYKH, C
TMOMOMIBIO YEPTEKHBIX NHCTPYMEHTOB U
AIIEKTPOHHBIX CPENICTB; YMETh PaclO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMETh
pacro3HaBaTh MPABUIbHBIC MHOTOTPAHHUKH;

- YMETb OIEPHPOBATH MOHATHAMU:
HPSIMOYTONBHASI CHCTEMa KOOPHUHAT,
KOOPANHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJLIPHOE [IPOM3BEICHHE, YTO
MEXKIy BEKTOPaMH, CyMMa BEKTOPOB,
HPOM3BECHIE BEKTOPA HA YUCIIO; HAXOIHUTD C
HOMOIIBIO H3YIEHHBIX (OPMYIT KOOPIHHATEI
CepeIHHBI OTPE3Ka, PACCTOSHUE MEKITY IBYMS
TOYKAMH
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YUYHUTBIBATH €0 MPU OCYIIECTBICHUH
KOMM YHHUKAIIUH, CIOCOOHOCTH K
COYYBCTBHIO U COTEPEKUBAHMUIO;

- COI[MAJIBHBIX HABBIKOB,
BKJIFOYAOIIUX CIIOCOOHOCTH
BBICTPAUBATH OTHOIIEHHS C IPYTUMHU
JIFOJIbMH, 3a00TUTHCSI, IPOSBIIATH
HHTEPEC U pa3peniath KOH(IMKTHI

OK 04 D¢ dexruBHO
B3aUMOJICHCTBOBAThH U
paboTaTh B KOJUICKTUBE
U KOMaHjIe

-TOTOBHOCTbH K CAMOPa3BUTHIO,
CaMOCTOSITEIIbHOCTH U
CaMOOIIpEIENEHNUIO;

-OBJIaJICHHE HaBbIKAMU y4eOHO-
HCCIIeI0BaTEIbCKOM, MPOSKTHOMN U
COIMAJIBHOM JIeSITENbHOCTH;
OgnasieHne YHUBEpCATbHBIMU
KOMMYHUKAaTUBHBIMH HeﬁCTBHHMHZ
0) cOBMECTHAs ACATEILHOCTb:

- IOHUMAaTh U HUCII0JIb30BaTh
IIPEUMYILECTBa KOMAHIHON U
WHJUBUAYaJIbHON paboThI;

- IPUHUMATh LI COBMECTHOM
JIeATENIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHHUPOBATH IEHCTBUA 110 €€
JOCTI)KEHHIO: COCTaBJISATh IJIaH
JIECTBU, pacipenesiTh POJIH ¢
Y4E€TOM MHEHUH y4aCTHUKOB
00CyX/1aTh Pe3yJIbTaThl COBMECTHOM
paboTsr;

- KOOPJMHUPOBATh U BBIMOJIHSATh
paboTy B yCIOBHUSAX PEabHOTO,
BUPTYaJBbHOTO M KOMOMHHUPOBAHHOTO
B3aNMO/ICHCTBHS,

- OCYILIECTBIISATH ITO3UTHBHOE
CTpaTeruuecKkoe MoBeieHUE B
Pa3IUYHBIX CUTYAIUsAX, IPOSBIATh
TBOPYECTBO M BOOOpaXKeHUE, ObITh
HMHUIMATHBHBIM.

OgnazeHne yHUBEPCAIbHBIMA
PETYNATUBHBIMU IEHCTBUAMU:

T) IpUHATHE ceOs U IPYTUX JIOACH:
- IPUHUMATh MOTHBBI X apTyMEHTHI
JIPYTUX JIIOJEH NpY aHAIU3E
pE3yNbTaTOB AEATENBHOCTH;

- IPU3HABATh CBOE IIPaBO M IIPaBO
JPYTUX JIFOJISH HA OMIMOKHY;

- pa3BHUBaTh COCOOHOCTH TOHUMATh
MHp C TTO3HIMH APYTOr0 YEI0BEKa

- yMETh OMEPHPOBATH MOHIATHIMHU: CITy4ailHBII
OITBIT U CITy4aiiHOE COOBITHE, BEPOSITHOCTh
CITy4aiiHOTO COOBITHS; YMETh BHIYUCIISATH
BEPOSITHOCTh C HCIOB30BAaHUEM TPaHUESCKHIX
METOJIOB; IPHUMEHSTH (POPMYIIBI CIIOKECHHUS U
YMHOXKEHHsI BEpOATHOCTEH, KOMOUHATOPHBIE
(akTel ¥ HOPMYITBI IPU PELICHAH 33134,
OLIEHHBATh BEPOSTHOCTH PEalIbHBIX COOBITHH;
3HAKOMCTBO CO CHy‘IaﬁHLIMH BCIIMYUHAMU,
YMEHHE NPUBOAUTE IIPUMEPBI MPOSIBICHUS
3aKoHa OOJIBIIMX YHCEN B IPUPOAHBIX U
0OIIIECTBEHHBIX SBJICHHSIX,

- yMeTh CBOOOIHO OMEPHPOBATH MOHITHIMHU:
CTeIeHb C IETBIM TI0Ka3aTeneM, KOPEeHb
HaTypaJ'l]:-HOﬁ CTCIICHH, CTCIICHb C
paLOHAIBHBIM [TOKa3aTelleM, CTEHeHb ¢
JIEHCTBUTENHHBIM (BELIECTBEHHBIM )
HOKa3atesieM, Jorapudm yucina, CHHYC,
KOCHHYC U TaHI'€HC IPOU3BOJIHOTO YHCIIA;

- yMETb CBOOOIHO OIEPHPOBATEH MOHATHAMU:
rpaduk GyHKIMHU, oOpaTHast HYHKLIUS,
KOMIO3UIMS QyHKIMH, TUHEIHAs QyHKIUS,
KBaJ[paTU4Has (pyHKIMS, CTereHHass GyHKIHS C
LeJTBIM TI0Ka3aTelneM, TPUTOHOMETPHYECKHUE
(yHKIMH, 00OpaTHBIE TPUTOHOMETPHIECKHE
(yHKIMH, TOKa3aTeNnbHas U JorapupmMudeckas
(yHKIMH; yMETh CTPOUTH rpaduKy (yHKIHHA,
BBINOJHATH MTPeo0pa3oBaHus rpakoB
hyHKIHI;

- YMETh UCTIONIb30BaTh Tpapuku QyHKITHHA 115
M3y4eHHUS MPOLIECCOB M 3aBUCHMOCTEH TPH
PEIICHNH 33124 U3 APYTHX Y4eOHBIX IPEIMETOB
U U3 peabHOM )KU3HHU; BBIpaXaTh GopMyIamMu
3aBHCHMOCTH MEX]y BEIMYMHAMU;

- cBOOOJJHO ONIEPHPOBATH MOHATHAMH: YeTHOCTh
(hyHKIHM, IEPUOINIHOCTD () YHKIINH,
OrpaHMYECHHOCTh ()YHKIIHUH, MOHOTOHHOCTb
(hyHKIIMM, SKCTpeMyM (DYHKIIMH, HAOOIbIIee U
HauMeHblIee 3HaueHUs (DYHKIUH Ha
NPOMEXKYTKE; YMETh POBOIUTE HCCIICIOBAHHIE
hyHKIIHN;

- YMETh UCIIOJI30BATh CBOMCTBA M IPadUKH
(hyHKIHH 1718 pelIeHNs YpaBHeHNH, HEPaBEHCTB
W 3a]1a4 ¢ apamMeTpaMu; n300pakaTh Ha
KOOPIMHATHOM IIOCKOCTH MHOXKECTBA
pelIeHnil ypaBHEHHI, HEPABEHCTB U UX CHCTEM

OK 05 OcymiecTBnsTh
YCTHYIO ¥ TUCBMEHHYIO
KOMM YHHUKAIIHIO Ha
roCyIapCTBEHHOM
sa3b1Ke Poccuiickoit

B obiactu scrernueckoro
BOCIIUTAHU:

- 3CTETUYECKOE OTHOIICHHE K MUPY,
BKJTFOYAS 3CTETUKY OBITa, HAYIHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA,

- YMETh ONICpHUPOBATb NOHATUAMU: CPEAHCE
apI/I(i)MeTI/I‘ICCKOC, MEauaHa, HauOOIbIIIee U
HAaMMCHbIICC 3HAUCHUS, pa3Max, IUCepcus,
CTaHJAPTHOC OTKIIOHCHUEC YUCIIOBOI'O Ha60pa;
YMCHUC U3BJICKATh, UHTCPIPCTHUPOBATH
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®denepalyiv ¢ yaeToMm

TpyZa U OOIIECTBEHHBIX OTHOIICHHUI;

nH(popManuro, MpeICTaBICHHYIO B TabNIHIax,

ocobeHHoCTel - CIIOCOOHOCTH BOCIIPUHUMATh Ha JarpaMmax, rpagukax, oOTpakaromryro
COIMAJIBHOTO U pa3iuYHbIC BUBI HCKYCCTBA, CBOICTBA peasibHbIX IPOIIECCOB U SIBICHHH;
KYJIBTYPHOTO TPaJHIN ¥ TBOPYECTBO CBOETO U MPE/ICTABIIATH MH(OPMAIIHIO C TTOMOIIBIO
KOHTEKCTa JPYruX HapoOIOB, OIIYINATh TaOJIMIl ¥ AUarpaMM; HCCIIEI0BaTh

SMOIMOHANBEHOE BO3EHCTBUE CTaTHCTHYECKUE JIaHHBIC, B TOM YHCIIE C

HCKYCCTBA; MPUMEHEHNEM IpaYeCKUX METOIOB H

- YOSKIEHHOCTh B 3HAYMMOCTH JIJISI JJIEKTPOHHBIX CPEJICTB;

JIMYHOCTH U 00IIecTBa - YMETb OTIEpUPOBATH MOHATHAMH: TOUKa,

OTEUECTBEHHOI'0 1 MUPOBOTO npsiMast, TWIOCKOCTh, IIPOCTPAHCTBO,

HCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX | JBYTPaHHBIM YroJ, CKPEIMBAIOLINECS TIPSMBIE,

TpaauIi ¥ HAPOIHOTO TBOPYECTBA; | MapayIeIbHOCTh U MEPIEHIUKYISPHOCTD

- TOTOBHOCTb K CaMOBBIPa)KEHHUIO B NPSMBIX U IDIOCKOCTEH, YToll MEeXy PSIMBIMH,

pa3HbIX BUJIaX UCKYCCTBA, YroJi MeXJy MPsIMOW ¥ TNIOCKOCTBIO, YIol

CTpEeMJIEHHE TIPOSIBIIATH KaYeCTBa MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0

TBOPYECKOH JIMYHOCTH; TUTOCKOCTH, PACCTOSIHIE MEKAY MPSMBIMH,

OBnasieHne yHUBEPCATbHBIMU paccTosiHie MEX]y IIIOCKOCTSIMU;

KOMM YHUKAaTUBHBIMU JIEHCTBUSIMU: - YMETb UCIIONIb30BaTh MPY PEIICHUH 3a]a4

a) oluieHue: n3y4eHHble (DAKTHl U TEOPEMBI TUIAHUMETPHH;

- OCYIIECTBJIATH KOMMYHUKAIIUU BO YMEHHE OLICHNBATh Pa3MEPhL O6'I)CKTOB

Bcex cepax )KU3HHY; OKpY’KaIOIIero Mupa

- pacrio3HaBaTh HeBepOaJbHbIC

cpezcTBa OOIIEHHS, TOHUMATh

3Ha4YeHHE COIMANILHBIX 3HAKOB,

pacno3HaBaTh MPEIIOChUIKH

KOHq)J'II/IKTHbIX CHTyaHI/Iﬁ " cMsryaTthb

KOH(JIUKTHI;

- pa3BEpPHYTO U JIOTUYHO U3JIaraTh

CBOIO TOUKY 3pPEHHUS C

UCIIOJIb30BaHUEM S3BIKOBBIX CPEACTB
OK 06 IIposiBnaTH - OCO3HaHHE 00yYaIOIIUMHUCS - YMETh ONIepUPOBAThH MOHATHUAMHU:
IPaKJaHCKO- POCCUICKOH Ipak1aHCKON IIPSIMOYT'OJIbHAsL CUCTEMA KOOPAMHAT,
HNaTPUOTHYECKYIO UJICHTUYHOCTH; KOOpPAMHATBI TOYKH, BEKTOP, KOOPANHATEI
TIO3UIIHIO, - LIeJICHANPaBJIEHHOE Pa3BUTHE BEKTOpa, CKaJIIPHOE NPOU3BEICHUE, YT Ol
JIEMOHCTPHPOBAThH BHYTpPEHHEH NMO3UIIUM JINYHOCTH Ha MEKIY BEKTOPaMH, CyMMa BEKTOPOB,

OCO3HAHHOE ITOBEIEHIE
Ha OCHOBE
TPaIUIIMOHHBIX
00111eY€eTI0BEYECKUX
IIEHHOCTEH, B TOM YHCJIE
C y4€TOM TapMOHHU3AINH
MEXHAIIMOHAIBHBIX U
MEXPEITUTHOZHBIX
OTHOILIEHUI, IPUMEHSATh
CTaHIAPTHI
AHTHKOPPYIIIOHHOT O
MOBEIEHUS

OCHOBE JyXOBHO-HPaBCTBEHHBIX
LIeHHOCTeW HapoaoB Poccuiickoii
®denepanyiv, ICTOPUIECKUX U
HAIMOHATBFHO-KYIBTYPHBIX
Tpaauui, GopMUpPOBaHHUE CUCTEMBI
3HAYMMBIX [IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYIILIHOHHOTO
MHPOBO33PEHUSL, IPABOCO3HAHMUS,
SKOJIOTHYECKOU KYIBTYPHI,
CIIOCOOHOCTH CTaBHUTh LIEIH U
CTPOWTH >KU3HEHHBIE TJIaHFI;

B gactu rpa’kgaHCKOr0 BOCITUTAHUS:
- OCO3HAHHE CBOMX
KOHCTUTYLIMOHHBIX TIPAB H
00513aHHOCTEH, yBaKCHNE 3aKOHA U
MIPaBOMOPSIKA;

- IPUHATHE TPATUITHOHHBIX
HAIlMOHAJIBHBIX, OOIIEYETI0BEUYECKUX
TYMaHUCTHYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEW;

- TOTOBHOCTb NPOTHUBOCTOSATH
HUJEOJIOTUH DKCTPEMHU3MA,
HAIOHATN3Ma, KceHo(oouH,
JUCKPUMHHALIMHU IO COLIUAIBHBIM,
PEIMUTMO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
JIESITENIBHOCTh B MHTEPECax

MPOU3BE/ICHUE BEKTOPA Ha YUCIIO; HAXOIUTH C
MOMOIIBIO M3Y4EHHBIX (GOPMYI KOOPAHUHATHI
CEepENMHBI OTPE3Ka, PACCTOSIHUE MEXIY IBYMS
TOYKAMH;

-yMeTh BHIOMPATh MOAXOSIINI U3yIeHHBIN
METO[ JUISl PEIICHNS 33/1a4H, PacliO3HABATh
MaTeMaTH4ecKre (PaKkThl 1 MaTEMaTHIECKHE
MOJIENH B TIPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IIPHUBOIUTH
MPUMEPHI MATEMaTHIECKHX OTKPBITHH
POCCHUICKON 1 MUPOBOW MaTeMaTU4ECKON
HayKH.

- YMETh ONEPUPOBAThH NOHATUSAMU: CIIy4alHbIN
OIIBIT ¥ CITy4aiiHOE COOBITHE, BEPOSITHOCTD
CITy4aiHOTO COOBITHSI; yMETh BBIYMCIISTH
BEPOATHOCTH C UCTIOIb30BAHUEM TpahUIecKux
METOJI0B; IPUMEHSTH (OPMYJIBI CITOKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(hakTeI 1 GOPMYITBI TIPH PEIIICHUH 3a/1aY;
OLICHNBATh BEPOATHOCTH PEaTIbHBIX COOBITHH;
3HAKOMCTBO CO CITy4aifHBIMH BETMUYNHAMU;
YMEHHE TIPHUBOIUTH MPUMEPHI MPOSIBICHUS
3aKOHA OOJBIINX YKCEN B IPUPOIHBIX U
OOIIIECTBEHHBIX SBICHHUAX
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Tpa)TaHCKOT'O OOIIECTBA,
y4acTBOBATh B CAaMOYIIPaBIICHUH B
0011e00pa30BaTENbHON OpraHU3aIN
1 JIETCKO-IOHOMIECKUX
OpraHu3aIysix;

- YMEHHE B3aUMOJIEHCTBOBATh C
COIMaIbHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIMIMH U
Ha3HaYCHUEM;

- TOTOBHOCTbH K TYMaHHTapHOH 1
BOJIOHTEPCKOH JEsATEIHHOCTH;
MaTPHOTUYECKOTO BOCIIUTAHUSL:

- chopMHUPOBAHHOCTH POCCUUCKOM
TpakJaHCKOH WASHTHYHOCTH,
NaTpUOTH3Ma, YBAXKEHHSI K CBOEMY
Hapojy, YyBCTBa OTBETCTBEHHOCTH
niepes; PonuHoi, ropaocTy 3a CBOi
Kpaii, cBoro Ponuny, cBOil sI3bIK 1
KYJBTYpY, IPOIILIOE U HACTOSIIIEE
MHOTOHAIMOHAIBEHOTO HapoJa
Poccuwu;

- LIEHHOCTHOE OTHOILIEHHE K
rocy1apCTBE€HHbBIM CHUMBOJIaM,
HCTOPUYECKOMY U IIPUPOTHOMY
HacCJICqUIO, MaMATHUKaAM, TpaJulluiaM
HaponioB Poccuu, nocTrkeHusIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYAE;

- uJeiHas yOexIeHHOCTb,
TOTOBHOCTH K CITY’KEHHIO U 3aIUTE
OteuecTBa, OTBETCTBEHHOCTH 3a €r0
Ccynpoy;

OCBOCHHBIE 00Y4aIOIIUMHUCS
MEXIIpEeIMETHBIC TOHATHS U
YHUBEpCaJbHbIE yueOHbIe NeHCTBUS
(perynsaTHUBHBIE, TO3HABATENbHEIE,
KOMMYHHUKATHBHEIE);

- CIIOCOOHOCTH MX HCIOJIB30BAHUS B
TI03HABATEIbHON U COLMAIIBHOM
MPAaKTHUKE, TOTOBHOCTH K
CaMOCTOSITETFHOMY TUTAHUP OBaHHIO
¥ OCYIIECTBJICHUIO ydeOHOU
JeSITeTbHOCTH, OPTaHU3AINN
yaeOHOr0 COTpYAHUIECTBA C
Te1arOrMIeCKIMHU PaOOTHUKAMHE U
CBEPCTHHUKAMH, K yIaCTHIO B
MTOCTPOCHUH UHIUBUAYaIEHON
00pa3oBaTeNBHON TPACKTOPHUH;

- OBJIJICHHE HaBBIKAMHU y4eOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U
COIMAIIEHON AEATEIIEHOCTH

OK 07 ConeiicTBOBaTH
COXpaHCHHIO
OKpY:Karollen cpesl,
pecypcocOepeskeHuto,
TIPUMEHSATH 3HAHUSA 00
M3MEHEHNH KJIMMaTa,
TPUHLHIIBI
0epexXIMBOrO
TIPOMU3BOJICTBA,

3¢ PeKTUBHO
JEUCTBOBATH B
Ype3BBIYAHBIX

- HE IPUHUMATb JICHCTBUS,
TIPUHOCSIIUE BPE] OKPYKaoIEeH
cpere;

- YMETb IPOTHO3HPOBATh
HeOJIaronpusTHhIE SKOIOTHIECKUe
MOCIECTBHS TPEAIPUHIMAEMBIX
JIEUCTBUH, IPEJOTBPAILATh HX;

- PaCIIUPUTh OMBIT AESITENBHOCTU
SKOJIOTHYECKON HAPaBIEHHOCTH;
- pa3pabaThIBaTh IIaH PEIICHUS
MIPOOJIEMBI ¢ YIE€TOM aHaJIN3a
VMEIOIINXCS MATEPUAIIBHBIX U

- YMETbh OTIEPUPOBATH MOHATHAMU: (PyHKITHS,
HeTpepbIBHAS (QYHKINS, TPOU3BOIHAS,
nepBooOpa3Hasi, ONpeIeICHHbIA HHTETPAT;
YMETh HaXOIWUTh ITPOM3BOIHBIC 3JIEMEHTapHBIX
(hyHKIMH, HCTIONB3YS CIIPaBOYHBIE MAaTEPHAIIBI;
MCCIEN0BaTh B MIPOCTEHINNX CiTydasx QyHKINN
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIBIINE U
HaMMEHbIINE 3HaYeHNs (YHKIWHA; CTPOUTH
rpa¥Ku MHOTOYJICHOB C MCIIOJIb30BaHUEM
anrapara MaTeMaTHIECKOT0 aHAJIN3a;
MPUMEHSTH IPON3BOJHYIO ITPH PEIICHNH 3a1a4
Ha JIBIDKCHHUE; PENIaTh MPAKTHKO-
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CUTyalusax

HEMaTepHAJIbHBIX PECYPCOB;

- OCYIIECTBIIATH Ie/ICHATIPABICHHBIN
MOMCK MEPEHOCca CPENICTB U CIIOCOO0B
JIEUCTBUS B MPOQPECCHOHATBHYIO
cpeny;

- YMETh NIEPEHOCUTH 3HAHUS B
MMO3HABATENbHYIO M IPAKTHYECKYIO
001aCTH KU3HEACITEILHOCTH;

- TpejyIaraTh HOBBIE MPOEKTHI,
OLIEHMBATE UJIEU C [TO3ULIUU
HOBU3HBI, OPUTHHAILHOCTH,
MPaKTHYECKOM 3HAUUMOCTH;

- IaBaTh OIIEHKY HOBBIM CUTYaI[UsIM,
BHOCHTBH KOPPEKTHUBBI B
JEITENBHOCTD, OLEHUBATE
COOTBETCTBHE PE3YJIHTATOB LIEISM

OpPHEHTHPOBaHHbBIC 3a/1a41 HAa HAUOOJIBIINE U
HavMEHBIIINe 3HaYeHNs, Ha HaXOXK/JICHUE IIyTH,
CKOPOCTH M YCKOPEHUS;

- YMETb OTIEpUPOBATH MOHATHAMHU: JBIKCHHUE B
MPOCTpaHCTBE, NO00HBIE (GUTYPHI B
MPOCTPAHCTBE; UCIIOIB30BATh OTHOIIEHHE
TUTOIMIA/ICH TIOBEPXHOCTEH U 00BEMOB MOJJOOHBIX
¢uryp npu pemeHnn 3aaad;

- YMETh BBIYHCIIATH TEOMETPUIECKUE BETNUNHEI
(mmHa, yromn, miomank, 00beM, IIIomaIh
MIOBEPXHOCTH), HCTIONIB3YS U3y4IECHHbIC
(hopMyIBI 1 METOIBI
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2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem yacoB

O0bem y4eOHOT0 NMpeaMeTa 280
O0beM y4eOHBIX 3aHATHI 274
B TOM YHCJIE:

TEOpPETUYECKOE 00yIeHUE 196

71a00PATOPHO-TIPAKTUYCCKUE 3AHITHUS 78
KoncyabTranuu 2
IIpome:xkyTounasi arrectanusi B popme 1uddepeHIinpoBaHHOrO 3a4eTa B 4
1 cemecTpe, JK3aMeHa BO 2 cemecTpe

17




2.2. TemaTnuyeckuii I1aH u coaep:xxanue yuedonoro npeamera MATEMATHKA

HaumeHoBaHMe pa3iesioB U Conep:xanue yueOHOro Matepuasa (0CHOBHOe U MPodecCHOHATbHO-0PUEHTHPOBAHHOE), Oo0bem ®opmupyemble
TeM J1a00paTOPHbIE U MPAKTHYECKHE 3aHATHUS, IPUKJIATHON MOAYJIb (IPU HAJTHYHH) 4aCcoB KOMIIETCHIM U
1 2 3 4
OcHoOBHOe coiep:KaHHe
Pa3nen 1. IloBTOpeHue Kypca MAaTeMAaTHKH OCHOBHOM IIKOJIbI 26
Tema 1.1 ConepxaHue y4eOHOTO MaTepHraa 2
Lenp u 3anaun maTeMaTHKy NpU | Ba3oBble 3HAHUS U YMEHHS 0 MAaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCETHEBHOM JIEATELHOCTH.
OCBOEHMH CIIELUAIBHOCTH [ToHnMaHMe 3HAaUUMOCTH MAaTEMATHKH B U3y4E€HHH PUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUH. Y METh Pacrio3HaBaTh MPOSIBICHHE 3aKOHOB MaTeMaTHKH B MCKyccTBe. [IprumMepsr
MaTeMaTHYECKHX OTKPBITHI POCCUHCKOI 1 MUPOBOI MaTeMaTH4ecKoil HayKH.
Tema 1.2 CojneprkaHue yaeOHOro Matepuasia 4
Yucna ¥ BEIYHUCICHUS. }leﬁCTBHﬂ HaJl IOJIOKUTCIbHBIMA U OTPULIATCIbHBIMA YHUCJIaMHU, 06bIKHOBeHHI>IMI/I U JECATUYHBIMU
Bripaxenus u npeobpasoBanHus | apoGsmu. POpMyIIBl COKPAIIEHHOr0 yMHOKeHUsL. [Ipu3Haku nenumoct. Anroput™ EBkiuza.
3HaKOMCTBO C IMMO3UIIMOHHBIMH CUCTCMAaMM CUUCIICHUA.
Tema 1.3. IIpodeccuoHATBHO-OPHEHTHPOBAHHOE COJepPKaHUe (CoAepKaAHUe NMPUKIIATHOT0 MOIYJIsl) 2
I'eomeTpus Ha IIIOCKOCTH IIpakTHYeckoe 3aHATHE
Bunp! mnockux Guryp u ux miomaib.
ITpakTHKO-OpHEHTHPOBAHHBIE 331241 B Kypce T€OMETPHH Ha IIOCKOCTH
Tema 1.4 IIpakTHyeckoe 3aHATHE 2 OK-01. OK-02. OK-
ITpolieHTHBIE BBIYUCIICHUS [IpocTeie MpOLEHTHI, pa3Hble CIOCOOBI UX BBIYHUCICHHUs. ClI0KHBIE IPOLIEHTHI 03 OK’_ 04 OK’_ 05
Tema 1.5 Conepxanne yu4eOHOTO MaTepHaja 2 OI&- 06 OI’(-O7 '
CBoiicTBa cTeneHH ¢ [onsTHE cTenenu ¢ Tr00BIM paIlMOHAIBHBIM [T0KA3aTEIEM. ’
palMOHAIBHBIM U
JENCTBUTEIbHBIM
210Ka3aTesIMU
Tema 1.6 Conepxanue yq4eOHOTO MaTepHaja 2
IIpeobpazoBanue BopaskeHuil ¢ | TToHSTHE KOPHS N-0i CTEIEHN U3 AEHCTBUTENHHOTO uncia. CBOWCTBA KOPHS N-Oi CTETICHH.
KOpHSIMH N-0H CTENICHN [Ipeobpa3oBaHNe UPPAIMOHAIBHBIX BBIPAKEHUN
Tema 1.7 Conepxanne yq4eOHOTO MaTepHaa 4
VYpaBHEHUS U HEPABEHCTBA IIpakTUyeckoe 3aHsATHE
JluneiiHbIe, KBaIpaTHBIC, IPOOHO-TMHEHHBIC YpaBHEHNU U HEpaBEHCTBA
Tema 1.8 ConeprkaHue yaeOHOro MaTeprasa 6
CucreMbl ypaBHEHAN U CriocoOBI penieHnst CUCTEM JIMHEWHBIX ypaBHeHUH. [TorsaTust: matpuna 2x2 u 3x3, onpeaenuTenb
HEPAaBEHCTB Matpuiiel. Mertox ["aycca. CHcTeMbl HeNMHEHHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB
Tema 1.9 Conepxanne yd4eOHOTO MaTepHaa 2

BxonHoi#l KOHTpOBL

Brrancienns u npeodpa3oBanus. Y paBHEHHS U HEPaBEHCTBA. | €OMeTpHs Ha TIIOCKOCTH.

KonTponsHas pabora
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Pazjnen 2. ®yHkuuu, ux cBoiicTBA.

12

Tema 2.1 Conepxanne y4eOHOTO MaTepHala 4
DyHKIUY, UX CBOWCTBA. Omnpenenenne GpyHKIMM 0qHOM nepeMeHHOH. O0nacTs onpeaeneHus 1 ooacts 3HaueHnil. Kopan
CriocoOnI 3a1aHus (QYHKITHH. ¢yaxmu. CHMMETPHYHOCTH, MOHOTOHHOCTE (hYHKITHH.
Tema 2.2 Conepxanue y4eOHOTO MaTepHaa 6 OK-01, OK-02, OK-
I'padukn Gpynkuunit omHOM Jluneiinast pyHkIus ee cBoicTBa M rpaduk. KBanpatnynas QyHknus, ee cBoicTBa U rpaduk. 03, OK-04, OK-05,
NIEPEMEHHOI. OOpatHast QpyHKIHS. OK-06, OK-07
Tema 2.3 ConepxaHue y4eOHOTO MaTepHaa 2
BxonHoit KOHTpOIB DYHKITUH, UX CBOWCTBA U IpadUKH.
KontponbHas pabora
Pa3nen 3. Crenennas gyHkuus 10
Tema 3.1 Cozepxanue yueOGHOro MaTepuaia 2 OK-01, OK-02, OK-
CrenenHas QyHKums, ee ®ynkmum y = Vx ux coiicTa u rpaduxy. CTeneHEble QYHKIMH, HX CBOMCTBA M IPadHKL. 03, OK-04, OK-05,
CBOMCTBA. OK-07
Tema 3.2 CojneprkaHue yaeOHOro Matepuasia 6
PelieHue uppanuoHaibHbIX PaBHOCHIBHOCTE UPpPALIMOHAILHBIX YPAaBHEHUM U HEpaBEHCTB. MeTobl UX pelenus. Pemenue
YPaBHEHUI Y HEPABEHCTB UppalMOHAIbHBIX YPABHEHUH U HEPABEHCTB
Tema 3.3 CojneprkaHue yaeOHOro MatepHrasa 2
BxonHo# KOHTpOIBL Omnpenernenue creneHHol GyHKIMU. Vcnonb30BaHe ee CBOMCTB MPH PEIICHUN YpaBHEHUI 1
Crenenu u kopHu. CreneHHas HEPAaBEHCTB
GyHKIHS. KonrponbHas pabora
Paznen 4. Illoka3zaTejabHasi GyHKIHUS. 10
Tema 4.1 Conepxanue yueOHOTO MaTepHaja 4 OK-01, OK-02, OK-
[NokazarenbHas GyHKIUS, ee CrerneHb ¢ MPOU3BOJILHBIM JIEUCTBUTEIBHBIM NOKa3aTeneM. OnpeiesieHne moKa3aTenbHOi QyHKIIH, 03, OK-04, OK-05,
CBOMCTBa ee CBOICTBa M rpaduk. 3HAKOMCTBO ¢ IPUMEHEHUEM NOKa3aTebHOW QyHKIMH. Pemenne OK-07
MIOKa3aTeNbHBIX ypaBHEHHH (DyHKIIMOHAIBHO-TPaHIECKUM METOIOM
Tema 4.2 Conepxanue yueOHOTo MaTepHaja 4
Pemenne noxasarenpHbIX IIpakTHyeckoe 3aHsiTHE
YPaBHEHUI ¥ HEPABEHCTB Pemenne noka3aTenbHbIX ypaBHEHUI METOOM ypaBHUBAHUS NIOKA3aTeENEH, METOJOM BBEACHUS
HOBOI IEpeMEHHOMU, ()YHKIIMOHALHO-TpadUeCKUM METOIOM. PellieHue noka3aTelbHbIX
HEpPaBCHCTB
Tema 4.3 Conepxanne yd4eOHOTO MaTepHaa 4
CucreMbl ITOKa3aTEIbHBIX Pemenne cucrem moxasaTenpHBIX YpaBHEHUH
ypaBHEHHUH
Tema 4.4 Conepxanne ya4eOHOTO MaTepraa 2
BxonHoil KOHTpONB Pemenne nokasaTenbHbBIX YpaBHEHUM METOJOM ypaBHUBAHUS MOKA3aTENIEH U METOAOM BBEICHUS
Pemenue 3anaq. IlokazaTensnas | HOBOM mepeMeHHOM. PenieHne moka3aTenbHbIX HepaBeHCTB
GyHKIHS. KontponsHas pabora
Pa3znen 5. Jlorapudmbl. Jlorapupmudeckasi pyHkuus 20
Tema 5.1 Coneprkanne y4eOHOro Marepuaa 2 OK-01, OK-02,
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Jlorapudm umcna. JlecaTHaHbIi
Y HaTYpaJIBHBIN JIOTapu()MEI,
YHCIIO €

Jlorapudm uncna. JlecATHIHBINA 1 HATYpaJIbHBIN JIOrapr(MBI, YnCIIO €

OK-03, OK-04,
OK-05, OK-07

Tema 5.2 ConepxaHue y4eOHOTO MaTepHaa 4
CaoiicTBa iorapuhMoB. Cgoiictsa iorapudmos. Omeparus JorapupMHUPOBAHUS.
Oneparnyst torapuMupOBaHUsI
Tema 5.3 Conepxanue y4eOHOTO MaTepHala 4
Pemenne norapupmmygeckux [onsTre norapupmudeckoro ypapaenus. Onepanus MOTeHINPOBaHUsL. Tpy OCHOBHBIX MeTO/Aa
ypaBHEHHH W HEPABEHCTB petenus norapuMHUYECKUX ypaBHEHUH: (yHKIMOHATBHO-TpadUuecKnii, METO/] ITOTEHIMPOBAHUS,

METOJ] BBEJICHUsI HOBOW niepeMeHHol. Jlorapupmudeckne HepaBeHCTBa
Tema 5.4 ConepxaHue y4eOHOTO MaTepuaa 2
Cucrembl TorapupMUIeCKuX AJNTOPUTM pelIeHUsI CHCTEMBI ypaBHEHUH. PaBHOCHIIEHOCTD JIOrapu)MUIECKUX YpPaBHEHUH U
ypaBHEHHH HEPaBEHCTB
Tema 5.5 CojneprkaHue yaeOHOro Matepuasia 4
Jlorapudmudeckas ¢ynkius, ee | Jlorapupmuueckas pyHKIHUS U €€ CBOMCTBA
CBOMCTBa
Tema 5.6 IIpodeccuoHaILHO-OPMEHTHPOBAHHOE coiep:KaHue (CoepKaHNe MPUKJIATHOTO MOIYJIs) 2
Jlorapudmb! B iprpoze 1 MpakTHYeCKOe 3aHATHE
TCXHUKC Ipumenenne ngorapupma. Jlorapudmudeckas cnupainb B pupoze. Ee MaTeMaTH4ecKue CBOMCTBA
Tema 5.7 Conepxanue y4eOHOTo MaTepHasa 2
BxopHoli KOHTPOJIb Jlorapudmudeckas Gpynkuus. Pemenue npocreiimx jgorapupMUUECKUX ypaBHEHUH
Pemenue 3anau. Jlorapugmel. Konrposnbhas pabora
Jlorapudmudeckas GyHKIusI.

Pa3zgen 6. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue pyHKIUN 46
Tema 6.1 ConepxaHue yq4eOHOTO MaTepHaja 6
Tpuronomerpuueckue QyHknun | Paguadnas mepa yriia. [ToBOPOT TOUKHM BOKPYT Hayajia KoopauHat. OnpeeneHde cuayca, KOCUHYca,
MPOU3BOJIBHOTO YIJIA, YHCIIA. TaHTeHCa U KOTaHI'€HCa. 3HAKU CHHYCa, KOCUHYCa, TAHI'€HCa U KOTAaHI'€HCA 110 YEeTBEPTSIM.
Pannannas u rpaxycHast Mepa 3aBUCHMOCTD MEXIy CHHYCOM, KOCHHYCOM, TAHI'€HCOM U KOTAaHI'€HCOM OHOTO U TOTO K€ yriia
yria
Tema 6.2 Conepxanne yq4eOHOTO MaTepHaa 4 OK-01, OK-02, OK-
OcHOBHBIE Tpuronomerpudeckue Toxaectsa. CHHYC, KOCHHYC, TAHT'€HC W KOTAHT'€HC YIJIOB O M - 0. DOpMyItbI 03, OK-04, OK-05,
TPUTOHOMETPHUIECKHE MIPUBEICHUS OK-06, OK-07
TOXIIECTBA.
DopMyIIbl IPUBEACHUS
Tema 6.3 Conepxanne ya4eOHOTO MaTepHraa 8

Cunyc, KOCHHYC, TAaHTEHC
CYMMBI ¥ Pa3HOCTH JIBYX YIJIOB
CuHyc ¥ KOCHHYC TBOMHOTO
yria. ©opMysibl HOTOBUHHOTO

yria

CymMma 1 pa3HOCTh cuHycoB. CyMMa H pa3HOCTh KOCHHYCOB. CHHYC ¥ KOCHHYC JJBOMHOTO YIJIa.
@DopMmyIbl OIOBHHHOTO yrita. [Ipeodpa3oBaHust CyMMBl TPUTOHOMETPHUYECKUX (YHKINH B
MIPOM3BEACHHE U MPOU3BEACHHUS B CyMMY. BrIpaykeHHe TPUTOHOMETPHUYECKUX (DYHKIIMH depe3
TaHTeHC MTOJIOBUHHOIO aprymenTa. [Ipeodpa3zoBaHus MPOCTEHIINX TPUTOHOMETPHIECKHX
BBIpOKEHUI
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Tema 6.4 Conepxanne y4eOHOTO MaTepHala 6
Tpuronomerpuyeckne OO6nacTp omnpeseneHus 1 MHOXKECTBO 3HAYCHUH TPUTOHOMETpHUYecKUX (DyHKIMHA. YETHOCTS,
(yHKIMHM, UX CBOICTBA U HEYETHOCTD, IEPHOIMYHOCTh TpUroHOMeTprdeckuX (yHKIuid. CBolicTBa 1 rpaduku GpyHKIHHA
rpaduku y=sin(x), y=cos(x), y=tg(x), y=ctg(x).
Tema 6.5 ConepxaHue y4eOHOTO MaTepHaa 2
INpeobpazoBanue rpaduKos I[IpakTHyeckoe 3aHsiTHE
TpUroHomeTpudeckux GyHkuuit | Cokarue u pacTspkeHHe rpad)MKOB TPUTOHOMETPHIECKUX ()yHKITHIA.
[TpeobpazoBanue rpa)uKOB TPUTOHOMETPHIECKUX (DYHKITHN
Tema 6.6 IIpodeccuonaILHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue MPUKJIATHOTO MOYJIsl) 4
Omnucanue Mponu3BOICTBEHHBIX IIpakTHyeckoe 3ansaTHE
HPOLIECCOB € IIOMOIIBIO Hcnonb3oBaHKe CBOWCTB TPUTOHOMETPUYECKHUX (PYHKIHMI B IpO(eCCHOHANBHBIX 3a/1a4aX.
rpa¢ukoB GpyHKIMIA Hcnons3oBanue rpadukoB GyHKIMN IS N3y4EHHS NPOLIECCOB U 3aBUCUMOCTEH NIPU PELIEHUH 3a71a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U 33/1a4 U3 Pa3JInYHBIX 00JlacTell HAYKH U peabHON JKU3HH.
Tema 6.7 CojneprkaHue yaeOHOro Matepuasia 4
OOpartHble OOparHble Tpuronomerpuyeckue GpyHkuuu. Mx cBoiicTa u rpaduxu
TPUrOHOMETpHUYeCcKHe (HYHKIMU
Tema 6.8 Tpuronomerpruueckue | Conepkanue yueOHOro MaTepHrasa 8
ypaBHEHHS ¥ HEPABEHCTBA VYpasuenue Cos(X)=a. Ypasuenue Sin(X)=a. Ypasuenus tg(X)=a, ctg(x)=a
Pemenue TpUroHOMeTpUYECKUX YPaBHEHU OCHOBHBIX TUIIOB: IIPOCTEUILINE TPUTOHOMETPUUECKUE
ypaBHEHHMsI, CBOJSIIUECS K KBaJPATHBIM, PEIIAEMbIE Pa3JI0KECHUEM Ha MHOXKUTENH, OHOPOJHBIE.
IIpocreiiiinie TPUroHOMETPUYECKHUE HEPABEHCTBA
Tema 6.9 Conepxanue yu4eOHOTO MaTepHaja 2
CucreMbl TPUroHOMETpUYECKUX | CHCTEMbI IPOCTEHIIIMX TPUTOHOMETPHYCCKUX YPaBHEHUI
ypaBHEHUH
Tema 6.10 Conepxanue y4eOHOTO MaTepHraja 2
BxonHO# KOHTPOIIB. [IpeoOpa3oBaHue TPUTOHOMETPUIECKHUX BRIpaKEHUN. Pellienne TpUroHOMeTpUYEeCKUX YpaBHEHUH U
Pemmenue 3anag. OCHOBBI HEPaBEHCTB B TOM YKCIIE C UCIIONb30BAaHUEM CBOWCTB (DYHKITHH.
TPUTOHOMETPUH. Konrponbhas padbora
Tpuronomerpuueckrue QyHKIUH
Paszpnen 7. YpaBHeHus 4 HEPABEHCTBA 18
Tema 7.1 Conepxanne yd4eOHOTO MaTepHaa 2
PaBHOCHIIBHOCTD YpaBHEHHH U PaBHOCHIBHOCTH ypaBHEHHH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX
HepaBeHCTB. OOIIIe METOBI Iepexoax B ypaBHEHUAX U HepaBeHcTBaX. OOImIre MeTOAbI pelieHrs YpaBHEHHN: TIepeXo/1 OT
peneHus paBeHcTBa (DYHKLMH K PaBEHCTBY apI'yMEHTOB JUISi MOHOTOHHBIX (DYHKIMH, METOM PA3JIOKECHHS HA
MHOYKUTEJIH, METOJ BBEICHUS HOBOU NIEPEMEHHOM, () YHKIIMOHATBHO-TpaQHIECKUN METOT
Tema 7.2 Conepxanne ya4eOHOTO MaTepHraa 2 OK-01, OK-02, OK-
I'paduaeckmii MeTo pemIeHAUS OO01m1rie METOAbI pelIeH s HEPaBEHCTB: MEePEXO] OT CPABHEHUS 3HAUCHUN (QYHKINH K CPAaBHEHUIO 03, OK-04, OK-05,
YpaBHEHHIA, HEPABEHCTB 3HAYCHUH apTyMEHTOB JUII MOHOTOHHBIX (DYHKITUIA, METOI HHTEPBAJIOB, (PYHKIIMOHATIHHO- OK-06, OK-07
rpaduueckuii meron. I'padudeckuii MeTon penieHus ypaBHEHIH U HEPABCHCTB
Tema 7.3 Coneprkanne y4eOHOro Marepuaa 2

ypaBHGHI/Iﬂ 1 HEPABCHCTBA C

OnpeaeneHI/Ie MOOYIJIA. PaCKpBITI/IC MOAYJIA IO ONPECACICHUIO. HpOCTCﬁHIPIe YPAaBHCHUSA U
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MOJYIIEM HepaBeHCTBa ¢ MoayieM. [IpuMeHeHne paBHOCHIIBHBIX TIEPEXO/I0B B OIPE/ICIICHHBIX THUIIaX
ypaBHEHHH M HEPABEHCTB C MOIYIIEM
Tema 7.4 Conepxanne y4eOHOTO MaTepHaa 4
VYpaBHEHHS U HEPABEHCTBA C 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiimme ypaBHEHHsI U HEPABEHCTBA C MapaMeTpoOM
rapameTpamu
Tema 7.5 IIpodeccnonaILHO-OPHEHTHPOBAHHOE Coiep:KaHue (Coep:KaHNe NPUKJIATHOT0 MOTYJIsT) 6
CocraBieHue U peneHue I[pakTUyeckue 3aHATAS
npoeccHoHANBHBIX 3a1ad ¢ Pemenne TekCTOBBIX 3a7a4 MpodeccnoHaNBFHOro coaepkanus. [IpumeneHre ypaBHEHUIH,
TIOMOIIIBIO YPaBHEHUH HEPaBEHCTB, UX CUCTEM ISl pElICHUs] MaTeMaTH4YeCKHX 3a/iay ¥ 3a7a4 U3 pa3IndHbIX 00J1acTei
HAaYKH U peasibHOW KU3HHU.
Tema 7.6 ConepxaHue y4eOHOTO MaTepuaa 2
Pemenne 3anau. YpaBHenus u IIpakTHyeckoe 3ansTHE
HEepaBeHCTBa OO1me MeTo/Ibl pelIeHrs ypaBHeHWH. Y paBHEHHS U HEPABEHCTBA C MOJIYJIEM H C TapaMeTpamMH
Paznea 8. KommiiekcHble yucia 10
Tema 8.1 CojneprkaHue yaeOHOro Matepuasia 4 OK-01, OK-02,
KomMrutekcHsle uncna [Nonsatue kommiekcHoro uucia. ConpsikKeHHbIE KOMIUIEKCHBIE YHCIIA, MOJYIIb U apTyMEHT OK-03, OK-04,
KOMITIEKCHOT 0 yucia. dopma 3anucu KOMIUIEKCHOTO Yuciia (TeoMeTpryecKas, OK-05, OK-07
TPUTOHOMETpHUUecKas, anredpanyieckas). ApudpMeTuueckue ISHCTBHS C KOMILIEKCHBIMH YHCIIAMH
Tema 8.2 Conepxanue yu4eOHOTo MaTepHaja 6
HpI/IMeHeHI/Ie KOMIIJICKCHBIX ]'[pa](anec]c()e 3aHATHE
qHCeN BeinonHeHe pacuyeToB ¢ MOMOIbIO KOMILIEKCHBIX dncel. [Ipumepsl HComb30BaHNs KOMILUIEKCHBIX
YHCel
Pazgen 9. Ilpenea pyHkuuu 14
Tema 9.1 ConepxaHne y4eOHOTO MaTepHaja 2
UYucoBas mocaen0BaTeNnbHOCTh | OnpeneneHre YUCIOBOM MOCIe0BATEIBHOCTH U CIIOCO0BI ee 3a1anusl. ApudmMeTHueckas u
reoMeTpuueckas nporpeccuy. CBONHCTBa YUCIIOBBIX MOCHen0BaTenpHOCTel. OnpeneneHue mpenena
TI0CJIEI0BATENIbHOCTU. BhIuNCIeHNE peIeNioB MOC/IeA0BaTENbHOCTEH
Tema 9.2 ConepxaHue yq4eOHOTO MaTepHaja 4
Teopemsl 0 npenenax GpyHKuul Ompenenenne npezena GyHKINN B TOUKE U Ha co. ['eomeTprudeckas MimocTparms. beckoneano
Majbie i 6eckoHeqHO Oompime GpyHKuuu. CBsA3b MEXIY HUMHU. TeopeMbl 0 TIpeienax. OK-01, OK-02, OK-
{OO} {O} 03, OK-04,
Heonpenenennoctu Buja: © , 0 .
Tema 9.3 Conepxanne yq4eOHOTO MaTepraa 6
3ameuaTeTbHBIC MPEIeIIhI IlepBrIii 3ameuatenbHbIE TPEAesbl, CIeACTBUA. BTOpoil 3aMedaTenbHbIi Mpeaes, ClIeICTBUS.
Beruncienne npenenoB (QyHKIHHA, HCIONB3Ys TEOPEMBI O TPEAETax
Tema. 9.4 Conepxanne yaeOHOTO MaTepHaa. 2
BxonHO# KOHTPOIIE. Brrancenne npenenoB GyHKIHIA, UCTIONB3YS TEOPEMBI O TIPEIeIax M 3aMeYaTeIbHbIC ITPEICIBL.
Pemenue 3amau. Berauciaenue KonrponbHas padora.
TIPE/ICIIOB.
Paznen 10. Ilponssonnas ¢pyHKuun, ee NpuMeHeHHe 34
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Tema 10.1

IloHsiTHE TPOU3BOTHOM.
@dopMyJIbI U TpaBHIa
i hepeHIupOBaHUS

Conepxanne y4eOHOTO MaTepHaa

[Ipupamenne aprymenra. [pupanienne QyHKImy. 3aqa9u, MIPUBOISAIINE K MTOHATHIO POU3BOTHOM.
Omnpenenenye Mpou3BOJHONU. AJITOPUTM OTHICKAHUSI IPOU3BOAHOM.

Tema 10.2
[Ipou3BomHBIE CYMMBI, pA3HOCTH
TIPOM3BEICHUS, YACTHOT'O

CozepxaHue yueOHOTO MaTepuana

Dopmynsl qudpepenumposanust. [Ipasuna nuddepenHunpoBanus

Tema 10.3

[IpousBonHsbIe
TPUTOHOMETPUYECKUX (QYHKIUH.
IIpousBoaHast ca0xKHOM

GbyHKIIUU

Cozepxanre yueOHOTO MaTepuaa

Onpenenenue cnoxxHoi pyHkuun. [IpousBoanas TpuroHomerpudeckux ¢pyHkimi. [IponzBonHas
CIIOKHOU (yHKIIMH

Tema 10.4
IloHsATHE O HENIPEPHIBHOCTU
¢byHKIMU. MeTon HHTEepBaloB

Copneprxanue y4eOHOT0 MaTepraa

[Monstue HenpepbIBHOH (yHKIMH. CBoOMCTBA HENpepbIBHON pyHKIMH. CBSA3b MEXKITY
HETIPEPHIBHOCTBIO U NP PEPeHIMPYEMOCTBIO QYHKIIMHU B TOUKE. AJITOPUTM pelLIeHHs HEPaBEHCTB
METOJOM MHTEPBAJIOB

Tema 10.5
['eomerpuueckuii u pusndeckuii
CMBICJI ITPOU3BOAHON

Copneprxanue y4eOHOTO MaTepraa

['eomeTpuueckuii CMBICI IPOU3BOJHON (DYHKIMH — YIII0BOM KOI(PPHUIMEHT KacaTelnbHOU K rpaduKy
¢GyHKIMU B TOYKe. YpaBHEHHE KacaTeabHOW K TpaduKky GyHKIMU. AJNTOPUTM COCTABJICHHS
ypaBHEHHS KacaTelbHOM K rpaduky Gpyrkimn Y=f(X)

Tema 10.6

DU3NYECKUI CMBICII
NIPOU3BOJHOMN B
npoeCCHOHANBHBIX 3aja4ax

Conepxanue yu4eOHOTO MaTepHaja

IIpakTHyeckoe 3aHATHE
Om3nueckuii (MEXaHMYECKHA) CMBICI IIPOM3BOIHON — MTHOBEHHAsI CKOPOCTH B MOMEHT BpeMEHH 1
v=S’(t)

Tema 10.7
MOHOTOHHOCTh (PYHKIIHH.
Touku 3xkcTpemMyma

Conepxanne yq4eOHOTO MaTepHaja

Bospacranue u yOsiBaHue ()YHKIUH, COOTBETCTBUE BO3PACTAHUS U YOBIBaHUS (QYHKIUH 3HAKY
npou3BogHON. [IoHsTHE TPONU3BOIHON BBICIIErO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOU IPOU3BOIHOM
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM HA OTpe3ke. 3a1ayn Ha MaKCUMyM M MUHUMYM. [loHsATHE
ACHMIITOTHI, CIOCOOBI MX OpeeeHHs. AITOPUTM UCCIIeN0BaHNs (PYHKIIMU U IOCTPOCHUS €€
rpadyka ¢ MOMOIIBI0 Ipor3BOAHON. [IpoOHO-HHeiHAsS QyHKINS

Tema 10.8
HUccnenoBanue GpyHkuumii u
MOCTpOeHHE TPa(UKOB

Conepxanne ya4eOHOTO MaTepHaa

HUccnenoBanne GyHKIME HA MOHOTOHHOCTD U ITOCTPOEHHE TPa(HKOB.

Tema 10.9
Haubonbiiee n HauMeHsbIIEE
3HaYCHUS ()YHKIIUU

Conepxanne ya4eOHOTO MaTepHraa

Haxoxnerrne HanOONbIIero 1 HAaMMEHBIIIEro 3HAYeHUH (PYHKINH, TOCTPOSHHE TPapUKOB
MHOTOWICHOB € HCIIOJIb30BAHUEM allllapaTa MaTeMAaTHYEeCKOro aHaIn3a

Tema 10.10

HaxoxmeHne onTuMaibLHOTO
pe3yabpTaTa C IMOMOIIBI0
MIPOM3BOJHON B TIPAKTUIECKIX

IIpodeccoHaAILHO-OPMEHTHPOBAHHOE CO/iep:KaHue (Coiep:KaHue NPUKJIATHOI0 MOAYJIsT)

IIpakTHyeckoe 3aHsATHE
Hanmenbiiee n HanGomnbiee 3HaueHne GyHKIUU. HaxoxkaeHne HamTyqIiero peneHus B
TIPUKIIAJIHBIX, B TOM YHCJIE COIMATIbHO-9KOHOMUYECKHUX M (PM3MUYECKUX 3a1a9ax.
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3aaJax

Tema 10.11 Copeprkanne yaeOHOro MaTepraa 2
BxoaHO! KOHTpOIB. ®opmynel 1 paBwiIa aAuddepenmpoBanys. MccnenqoBanne GyHKIMH ¢ TOMOIIBIO TPOU3BOAHOM.
Pemenue 3anau. IlpousBoanas HawnGonbliee 1 HanMeHbIee 3Ha4YeHNs! QYHKINT
(GyHKIMH, ee TpUMEeHEHHE KonTtponphas pabora
Pa3nen 11. IlepBooOpa3nas gyHKIuUs, ee NPUMEHEHHE 12
Tema 11.1 ConepxaHue y4eOHOTO MaTepHraa 2
INepBooOpazHas dyHKIMY. 3amaua 0 BOCCTaHOBJICHHH 3aKOHA JIBM)KEHUS 110 N3BECTHOM CKOpocTH. [loHATHE HHTErpUpOBaHusI.
[IpaBuna HaxoxaEeHUS O3HakOMIICHHE C TIOHATHEM HHTerpaia u nepBoobdpasnoi mist hynkuuu y=F(X). Pemenue 3anau na
NepBOOOPA3HBIX CBSI3b I1EPBOOOPA3HON U €€ MPONU3BOIHOM, BEIYMCICHHE IIEPBOOOPA3HOM 1Sl TAaHHON (PYHKIIMH. OK-01, OK-02, OK-
Tabnuma ¢popmMyi 11 HaXOXKAEHHS IEpBOOOpa3HBIX. V3yueHne nmpaBuiia BIYUCICHUS 03, OK-04, OK-05,
epBOOOpa3HON OK-06, OK-07
Tema 11.2 CojneprkaHue yaeOHOro Matepuasia 2
[Tnomiaab KpUBOIHHEHHON 3aauu, NPUBO/SIINE K MOHITUIO ONPEIEIEHHOTO HHTETpaia — O BEIYMCICHHUH TUIOIAIN
Tpaneuun. Popmyna Hel0TOHA — | KpUBOIMHEHHOM TpanenuH, o nepeMelieHuH ToUKY. [ToHsATHe onpeienéHHOro HHTerpaa.
JletiOHuIa ['eomerpuyeckuii U GpuU3NUECKHii CMBICH orpesereHHoro narerpana. ®@opmyna Hetorona—
JleiiOHuna
Tema 11.3 Conepxanue y4eOHOTO MaTepHaja 2
Heonpenenennslii u ITonsiTEe HEONPENEIEHHOr O UHTErpajla
ONpPEJEJICHHbIA HHTErPaIbl
Tema 11.4 Conepxanue yu4eOHOTO MaTepHaja 2
INonsTHE 00 OmpeneneHHOM I'eomerpuueckuii CMBICIT OIpPEEIEHHOT0 HHTErpaja
HHTerpaje KaK IUIoMmaan
KPUBOJIMHEWHOM Tpaneuuu
Tema 11.5 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COdeP:KaHNe (cofep:KkaHne NPUKIATHOT0 MORY.JIs1) 2
OnpeneneHHbI HHTETpal B IIpakTHYeckoe 3aHsATHE
JKU3HU I'eomerpuueckuii cMbIch onpenenieHHoro unrerpaita. ®opmyna Hetotona - JleliOnuna. Perrenne
3aJ]a4 Ha IPUMEHEHHEe HHTErpaa JUIsl BEIYUCICHUS GU3UYECKUX BEMMYMH U uromazneil. [Ipumepst
MaTEMaTHYECKOr0 MOJIEIMPOBAHHS C HOMOIIBIO T depeHIHaNbHbIX YPaBHEHHH.
Tema 11.6 Conepxanne yd4eOHOTO MaTepHaa 2
BxonHoi#l KOHTpOIB IepBooOpasnas ynkiwu. [IpaBusia HaxoxkIeHUsI IepBo0Opa3HbIX. Ee nprMeHeHne
Pemenne 3amau. Kontponsras pabora
[epBooOpaznast GyHKIWMH, ee
MIPUMEHEHHE
Pa3nen 12. KoopauHaTsl H BEKTOPBI 10
Tema 12.1 Conepxanne ya4eOHOTO MaTepraa 4 OK-02, OK-03, OK-

JlekapTOBbI KOOpMHATHI Ha
IUTOCKOCTH 1 B TIPOCTPAHCTBE.
Paccrosiane Mexay aAByMst
toukamu. KooparHaTh

JlekapToBBI KOOPAMHATHI Ha IIOCKOCTH M B TIPOCTpaHCTBE. [IpocTeiime 3axaun B KOOpAUHATAX.
Paccrosiane Mexay AByMs TOYKaMH, KOOPAWHATHI CEPEIUHBI OTPE3Ka
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CCPCANHBI OTPC3Ka

Tema 12.2 Copeprkanne yaeOHOro MaTepraa 6
BekTopb! Ha IMJIOCKOCTH 1 B Bexkrops! Ha m10cKOCTH 1 B IpocTpaHcTBe. ClloXKEeHNE M BEIYUTAaHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA
IIPOCTPAHCTBE. Ha ymcio. KomrutanapHeie BekTopbl. CKaJIsipHOE ITPOU3BEACHUE BEKTOPOB. Pa3iokeHne BekTopa 1o
VYron Mexy BEKTOPaMH. TPeM HEeKOMILUTaHapHBIM BekTopaM. KoopIMHaThI BEKTOpa, CKaJIsIpHOE MPOHU3BEICHUE BEKTOPOB B
CkanspHoe Ipou3BeicHNuE KOOPJMHATAX, YTOJl MEXy BEKTOPaMH, YTOJ MEXIY MPSIMON U IUNIOCKOCTBIO, YTOJl MEXKIY
BEKTOPOB MJIOCKOCTSIMU. Y paBHEHHE IIOCKOCTH. I'eoMeTprudeckuii CMBICH onpeaenuTens 2x2
Tema 12.3 IIpodeccnonaILHO-OPUEHTHPOBAHHOE Co/iep:KaHue (Colep:KaHNe NPUKJIATHOT0 MOTYJIsT) 4
[IpakTHKO-OpHUEeHTHPOBAaHHBIE IIpakTHyeckoe 3ansaTHE
3a/1auM Ha KOOpJUHATHON KoopanHartHast miiockocTs. BeruucieHue paccTossHUi U moioiaaeit Ha miockoctu. KomuuecTBeHHbIE
IIOCKOCTH pacuertsl. JIBwkenue. [TapamiensHelii nepenoc. CUMMETpHs Ha TUIOCKOCTH MB ITPOCTPAHCTBE.
[oBopot, npeobpazoBanue nmogodus. HaxoxaeHne reoMeTpuyeckuX OTHOILICHUH MPH PEIIeHNH
3a71a4 U3 PeaibHOW KU3HHU.
Tema 12.4 CojneprkaHue yaeOHOro Mateprasia 2
Pemenne 3anau. Koopaunatel 1 | JlekapToBbI KOOPIUHATHI B IPOCTPaHCTBE. BekToph! B pocTpancTBe. CIOKEHHE U BRIYUTAHHE
BEKTOPBI BEKTOPOB. YMHOKEHHE BeKTopa Ha uncio. KommianapHeie BeKTopbl. CKalsipHOE TIPOU3BENICHNE
BEKTOpOB. Pa3inokeHne BeKTOpa 10 TpeM HEKOMIUIaHapHBIM BekTopaM. [IpocTeiiiue 3aqaun B
KoopanHatax. KoopIMHAThI BEKTOpa, PACCTOSTHUE MEX/TY TOUKaMH, KOOPAWHATHI CEPEMHBI OTPE3Ka,
CKaJIIPHOE NPOU3BEJCHUE BEKTOPOB B KOOPAMHATAX, YrOJ MEX]ly BEKTOpaMH, YTOJI MEXKAY NPsAMOil 1
TUIOCKOCTBIO, YTOJI MEXKAY MNIOCKOCTSIMU
KonrponbHas pabora
Pazgen 13. IlpsiMble U IJIOCKOCTH B NPOCTPAHCTBE. 14
Tema 13.1. CojeprkaHue yaeOHOro Mateprasia 2 OK-01, OK-03, OK-
OcCHOBHBIE TTOHATHS [Ipenmer crepeomerpun. OCHOBHBIE OHATHA (TOUKA, IPAMAsi, IFIOCKOCTh, IPOCTPAHCTBO). 04, OK-07
cTepeoMeTpu. Pacronoskenue OcHoBHBIE akcHOMBI crepeomeTpuu. [lepecekaromuecs, napanieabHble U CKPEIIUBAIOLIHECS
MIPSMBIX U IJIOCKOCTEH npsivble. [Ipu3Hak 1 CBOWCTBO CKpEIIMBAIOINXCS NPSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHbIE (DUTYPHI.
Tema 13.2. ConepxaHne y4eOHOTO MaTepHaja 4
[TapannensHOCTh NPSIMBIX, [TapamnensHeie npsiMast ¥ IIOcKoCcTh. Omnpeznenenne. [Ipu3nak. CBoiicTBa (C 10Ka3aTEILCTBOM).
MIPSIMOM U TTOCKOCTH, [Tapamnensusie ockoctu. Onpenenenue. [IpusHak. CBoiicTBa (C 10Ka3aTenbcTBOM). TeTpasrap u
IJIOCKOCTEN ero aneMenTsl. [lapamnenenunen u ero 3neMeHTsl. CBOWCTBA MPOTHBOIOIOKHEBIX TPaHEeH 1
JnuaroHasied napauienenunena. [locrpoenue ceuenuil. Pemenue 3anau.
Tema 13.3. Conepxanne yuaeOHOTO MaTepraa 2
IeprnenaukyaapHOCTE NpAMBIX, | [lepneHaukynspHbie npsMele. [lapasuiensHble npsaMble, TepHeHIUKYISpHbIE K miockocTd. [IpusHak
NPSIMON U TUIOCKOCTH, MIEPIEHIUKYJIIPHOCTH MPSIMON U TUIOCKOCTH. JlokazaTenbeTBo. IlepneHIuKysp 1 HaKJIOHHAS.
IJIOCKOCTEN IlepnenaukynspHbie mockocTu. Ilpu3Hak nepneHaNKyIIpHOCTH IIOCKOCTEN. JloKa3aTenbCTBO.
PaccrostHus B npocTpaHCTBeE.
Tema 13.4 Conepxanne y4eOHOTO MaTepraa 2
Teopema o Tpex Teopema o Tpex nepneHaAuKynsapax. JJoka3arenbcTBo. YTol MEXAY NPSAMOM U IFIOCKOCTBIO. YTOI
TIePIEHANKYIISIpax MEXIY IIIOCKOCTSIMH
Tema 13.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COlePKaHNE (CoAep:KaHHe NPUKJIAJIHOI0 MOLYJIfA) 2
IapamnensHele, IIpakTHYecKoe 3aHSATHE
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TIepIEeHANKYIISIPHEIE,
CKpELMBAIOIUECS TPSIMBIE

AXCHOMBI CTCpCOMETpPUH. HepHeH]_'[I/IKyJ'IHpHOCTB HpHMOﬁ 1 IIJIOCKOCTH, MMapaJlyieJIbHOCTb ABYX
MNPAMBIX, ICPHCHANKYIAPHBIX MJIOCKOCTH, MCPIICHANKYIAPHOCTD IUTOCKOCTEH

Tema 13.6. Conepxanne y4eOHOTO MaTepHala 2
BxonHO# KOHTPOIIE. PacnionoxxeHue npsiIMBbIX U IJIOCKOCTEN B mpocTpaHcTBe. [lepneHIuKyIsIpHOCTD U apalljIeIbHOCTh
Pemenue 3anau. [psamble u MPSAMBIX U TUIocKocTed. CKpenmBaronmecs npsiMbie.
TUIOCKOCTH B IPOCTPAHCTBE Kontponphas pabota

Paznen 14. MHOrorpaHHUKHM M Tesia BpalleHUs 24
Tema 14.1 ConepxaHue y4eOHOTO MaTepHaa 2
Bepumnsl, pedpa, rpanu [MonsiTne MHOTOrpanHKKa. Ero anemeHTsl: BepiuHsel, pedpa, rpanu. [uaronans. CeueHue.
MHOT'OTpaHHHUKA. Beimykiible ¥ HEBBITYKJIble MHOTOTpaHHUKU. [loHsiTHe npu3Mbl. Ee ocHOBaHMS 1 OOKOBBIE TPaHH. OK-01, OK-02, OK-
[Ipusma, ee cocraBsronye, Beicora npusmsl. [Ipsmas u HaknmonHas npusma. [IpaBunbHas npusma. Ee cedenue. 03, OK-04, OK-05,
ceuenue. [Ipsmast v npaBuIbHAS OK-06, OK-07
TIPU3MBI
Tema 14.2 CojneprkaHue yaeOHOro Matepuasia 2
[Mapamnenenunen, kyo. Ceuenne | [lapasuienenumen, CBOMCTBA MPAMOYrOJILHOrO Mapajuienenunena, kyo. Ceuenue Kyba,
Ky0a, mapajuienenume/a. napasuienenuneaa. [Tupamuna u ee snemenTsl. Ceuenne nupamuasl. [lpaBunbHas nupamua.
ITupamuna, ee cocTaBisOLIUE, YceueHHas nupamuia
ceuenue. [IpaBuibHas
nupamuza. Y ceueHHas
UpaMuaA.
Tema 14.3 Conepxanue yu4eOHOTO MaTepHasa 2
boxosas 1 nonHas noBepxHocTh | Ilnoraas 60OKOBOM U MOIHOW MOBEPXHOCTH NPU3MBI, TUPAMUJIBI
MIPU3MBI, TUPAMUIBI
Tema 14.4 Conepxanue yu4eOHOTO MaTepHasa 2
Cummerpus B KyOe, CuMMeTpus OTHOCUTEIIBHO TOYKH, MPSAMOH, mtockocTu. CumMMeTpus B KyoOe, apasieienumnese,
napajesenunesie, NpusMe, Mpu3Me, MUpaMue
IIUpaMHuIe
Tema 14.5 IIpodeccrnoHa/ILHO-OPHEHTHPOBAHHOE COdeP:KaHNe (cofep:KkaHne NMPUKIATHOT0 MORYJIs1) 2
[Tpumeps! cummerpuii B IIpakTHYeckoe 3aHsATHE
npodeccun CuMMeTpHs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY
Tema 14.6 Conepxanne y4eOHOTO MaTepHaa 2
[IpaBuiIbHBIE MHOTOIPaHHUKH, IIpakTHyeckoe 3aHsTHE
UX CBOMCTBa [ousiTe MpaBMIBHOTO MHOTOrpaHHKKa. CBOICTBA MPAaBUIIBHBIX MHOTOIPAHHUKOB
Tema 14.7 IIpodeccroHa/ILHO-OPHEHTHPOBAHHOE COlep:KaHue (coep:kaHne NPUKJIATHOT0 MOAY.JIs1) 2
[unuHOp, ero cocTaBIsIONIHE. Hunuanp u ero snemenTsl. Cedenne muinHApa (MapasieIbHOe OCHOBAHUIO U ocH). Pa3BepTka
Ceuenue nmnunapa. Konyc, ero | mmwmnapa. Konyc u ero snementst. Cedenne KoHyca (MapasuieibHOS OCHOBAHHUIO M IIPOXOISIIEE
cocrasstrornue. CeueHue yepe3 BEpPIINHY), KOHUIeCKre cedeHns. Pa3BepTka koHyca. Y ceueHHbIH KoHyc. Ero oOpa3yromas u
KOHYca. Y CEUEHHBIN KOHYC. BbIcoTa. CedeHne yCeueHHOro KOHyca
CedeHne yce4eHHOTO KOHyca
Tema 14.8 Coneprkanne y4eOHOro Marepuaa 2

[ap u cdepa, ux ceueHns

Hap u cdepa. Bzanmuoe pacnonokenne cheps! 1 miockoctu. Cedenne mapa, chepsl
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Tema 14.9

Iloustre 06 0OBeMe Tena.
OrtHomenne 00EMOB
MOAOOHEIX TEJ

Conepxanne y4eOHOTO MaTepHaa

[NousiTre 06 o6veme Tena. OObEM Kyda U IIPSIMOYroIbHOTO Mapasuenenunena. O0beM MpU3MbI U
munuHApa. OTHOIIEHHE 00bEMOB ITOI00HBIX TeI. | €OMETpHYeCcKHii CMBICI ONPEAETUTENs 3-TO
nopsaka. O6beMbl upaMuabl U KoHyca. O0beM mapa.

Tema 14.10

KomOuHanmm MHOTOrpaHHHUKOB
u Ten Bpauenus. [Inomaau
MIOBEPXHOCTEH TeN

CozepxaHre yueOHOTO MaTepuana

IIpakTHyeckoe 3ansiTHE
Kom6uHammu reomerpudeckux Ten. [lomiaam noBepxHOCTEH Tel.

Tema 14.11
I'eomerpuyeckre KOMOUHAIINN
HA TPaKTUKE

Cozepxkanue yueOHOTO MaTepuaa

IIpakTHyeckoe 3aHATHE
Hcnonp3oBanre KOMOMHAIWIT MHOTOTPaHHUKOB U TEJ BPALIEHHs B PAKTUKO-OPHEHTUPOBAHHBIX
3ajadax

Tema 14.12

Pemenue 3amauy.
MHOIrOrpaHHUKY U TeNa
BpallleHUs

Cozepxanue yueOHOTO MaTepuaa

OOBEMBI U IJIONIAIU TOBEPXHOCTH MHOTOTPaHHUKOB U TEJ BPAILICHHS

KonTponbHas padora

Pa3znea 15. MHoxkecTBa. DiIeMeHTHI Teopuu rpagos.

Tema 15.1 IIpodeccuoHa/ILHO-OPUEHTHPOBAHHOE Co/lepkaHue (cofep:KaHue MPUKJIAJIHOI0 MOYJIs)
MHoxecTBa. Onepanuy Haj IIpakTHYecKoe 3aHATHE
MHOXKECTBAMH. Tlonsatue muoxxectBa. [lonmuOXecTBO. Oneparyu ¢ MHOKeCTBaMU. PelieHne NpuKiIaIHbIX 3a1ad.
Hcnionb3oBaHKe TEOPETUKO-MHOXKECTBEHHOTO anmnapara Ajst ONMCAHHs peaJbHbIX IPOLECCOB U
SIBJICHUI.
Tema 15.2 Conepxanue yu4eOHOTO MaTepHaja OK-01, OK-02, OK-
I'pagsr IIpakTuyeckoe 3aHaTHE 03, OK-04, OK-05,
[ousitue rpada. Cesa3ubii Tpad, nepeBo, UK rpad Ha MIOCKOCTH. OK-07
Tema 15.3 ConepxaHne y4eOHOTO MaTepHaja

Pemenue 3agau. MHoxecTBa,
I'padsbl 1 ux mpuMeHeHue

Ormeparmn ¢ MEOKXecTBaMH. OMICaHHE PEAIbHBIX CHTYAIHIl C HOMOIIBI0 MHOXKECTB. [IpiMeHeHre
rpadoB K pENICHUIO 3a/1au.

KonrtponsHas padora

Pa3nen 16. DneMeHTHI KOMOMHATOPHKH, CTATHCTHKH H TEOPHH BepOSATHOCTEI

Tema 16.1 Conepxanne yq4eOHOTO MaTepHaa

OCHOBHBIE TTIOHATHS IlepectanoBku, pasmerenus, coueranus. buaom HeroToHa.
KOMOWHATOPUKA

Tema 16.2 Conepxanne ya4eOHOTO MaTepHraa

CoObITHE, BEPOSTHOCTD
coObrTns. CroxxeHue u
YMHOKEHUE BEPOSTHOCTEN

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeOpeMbI 0 BEpOATHOCTH CYMMBI COOBITHIA. Y clIOBHAs
BEPOSATHOCTB. 3aBUCHMBIE U HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH NPOU3BEICHHS
coOpITHil. @opmyna beprymmn.

Tema 16.3
BeposTHOCTS B
Mpo(heCCHOHANBHBIX 3a7a4ax

IIpodeccoHaAILHO-OPMEHTHPOBAHHOE CO/iep:KaHue (Coiep:KaHue NPUKJIATHOI0 MOAYJIsT)

IIpakTHyeckoe 3aHsTHE
OTHoCHUTENbHAs YaCTOTa COOBITHSI, CBOMCTBO ¢ ycToWYnBOCTH. CTaTHCTHUECKOE ONpe/ieTIeHHe
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BCEPOATHOCTH. OHCHKa BCEPOATHOCTHU COOBITHSL. Fpa(bnquKoe HUCCIICA0OBAHNEC COBMCCTHBIX
Ha6J'IIOZ[CHI/II71 C IOMOUIBIO JUarpaMm pacCCUBaHUA U JIMHEHHOI perpeccum.

Tema 16.4 IIpodeccrnonanbHO-OPHEHTHPOBAHHOE CO/lePKaHNe (Coaep:KaHUe NPUKJIAJTHOI0 MOLYJIfA) 2
JuckpetHas ciydaifHas IpakTHyeckoe 3aHsITHE

BEJIMYMHA, 3AKOH €€ Bunp! cnyuaiiaeix BennuuH. Onpenenenue JUCKPETHON ciaydaiiHON BeIWYMHBL. 3aKOH

pacnpeneneHus. 3anauu pacnpeneneHus TUCKpeTHO! ciy4daifHoi BennunHbl. Ee uncnoBble XapakTepucTUky. BapuamoHHbIiI
MaTeMaTU4ECKONW CTaTUCTUKU psn. Ionurod yactot u rucrorpamma. CTaTHCTHYECKUE XapaKTEPUCTUKH psisia HAOII01aeMbIX

nMaHHbIX. [lepBudHas 00pabOTKa CTATUCTHYCCKUX NAHHBIX. 3aKOHBI PACIPEICICHUS HEPEPHIBHOM
CIIy4aifHOM BEIMYUHBI.

Koncyabranus 2
IIpoMe:kyTOuHasi aTTecTanus (IK3aMeH) 4
Bcero 280
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn 0
Jns  peanu3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa MPEAyCMOTPEHBI — CIEAYIoIIne
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET MaTEMaTHKH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanmoHHoe odecneyeHne 00yueHust
[lepeuenr wucnonb3yeMbIX y4yeOHBIX H3IaHUM, VHTEepHET-pecypcoB, ITONOJHUTEIbHOM
JUTEPaTyphl
OcHOBHbIE HICTOYHHKH
1 Maremarnka: anrebpa ¥ Hayajla MATEMaTHYECKOTO aHAlIM3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaruuyeckoro ananuza: 10—11-e kinaccsl: 6a30BbIi U yriyOnE€HHBINH YPOBHU
: yueOonuk / 1. A. Amumos, 10. M. Kossirun, M. B. TkauéBa, ®Enoposa. — 12-e u3j.,
ctep. — Mocksa : [IpocBemenue, 2024. — 463 ¢. — ISBN 978-5-09-112136-0. —
Tekcrt : anexTpoHHbIi // JIaHb : 2IeKTPOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408656
2 Marematuka: anredpa U Hauyajga MaTeMaTH4YEeCKOro aHanu3a, reomerpus. ['eomerpus :
10—11-if xmaccel : 6a30BBIN U yrayonéHubIi ypoBHu : yaeOHuk / JI. C. Atanacsn, b. B. ,
K. C. [m np.]. — 12-e uzn., ctep. — Mockaa : [IpocBemenne, 2024. — 287 ¢. — ISBN
978-5-09-112137-7. — TexkcT : anmeKkTpoHHbIH // JIaHb : 37EeKTPOHHO-O0MOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/472934
JlonoHUTe/IbHbIE HCTOYHUKHU
1 boromonos, H. B. Ilpaktuueckue 3ansaTus no mareMatuke B 2 4. Yactsb 1 : yueGHOE
rocobwue 1 cpenHero npodeccuonaabHoro oopasosanus / H. B. boromosioB. — 11-¢
u31., epepad. u gorn. — Mocksa : MznatenscTBo FOpaiit, 2023. — 326 ¢. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
aneKkTpoHHbIN // OOpazoBaTensHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512668
2 boromonos, H. B. IlpakTuueckue 3aHaTus 0 MatemaTuke B 2 4. YacTsb 2 : yuebHoe
nmocodue A7 cpeqHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-e
u3 1., nepepad. u gon. — Mocksa : U3garensctBo HOpaiit, 2023. — 251 ¢. —
(ITpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-08803-8. — Texkcr:
anekTpoHHbIN // OOpazoBatensHas miaardopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/512669
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3 bapaymkun, B. B. MaremaTtuika. DeMeHTHI BBICIIEH MAaTEMAaTUKH ;| YU€OHUK : B 2 TOMaXx.
Towm 1/ B.B. bapaymikun, A.A. IIpokoprseB. — Mocksa : KYPC : UHOPA-M, 2024. —
304 c. — (Cpennee npodeccronanpaoe odpazosanue). - ISBN 978-5-906923-05-9. -
Tekcr : anextponnsii. - URL: https://znanium.ru/catalog/product/2135282

4 Bapaymkus, B. B. Matemaruka. DeMeHTHI BBICIIICH MaTEMAaTUKH : YI€OHUK : B 2 TOMaXx.
Towm 2/ B. B. bapnymkun, A. A. IIpoxodseB. — Mocksa : KYPC : UHOPA-M, 2022.
— 368 c. — (Cpennee npodeccuonansHoe odpazosanue). - ISBN 978-5-906923-34-9. -
Tekcr : anextponnsii. - URL: https://znanium.ru/catalog/product/1817031

DJIEeKTPOHHBIE pecypchl
1 TocynapcrBennast oopazoBarenbHas miatdopma «Poccuiickas aIeKTpOHHAS LIKOJIay. -

URL: https://resh.edu.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Oobmas/npodeccuonanbHas
KOMIIETCHIIUA

Pa3znen/Tembl

Tun OleHOYHBIX MEPONPUSITHS

OK 01. Beibupats criocoOb Pazpen 1 Temsr 1.1 -1.91T/oc TectupoBanue
pelieHus 3a1a4 Paznen 2 Temsr 2.1 — 2.3 VYcrTHBIH ompoc
podeCCHOHATBHON Paznen 3 Temsr 3.1 — 3.3 MatemaTHUeCKUi TUKTaHT
JIESTEIIBHOCTH Paznen4  Temwmr 4.1 -4.4 WnnuBuayanpHas caMOCTOSATENbHAS
MIPUMEHHUTENHEHO Paznen 5  Temwmr 5.1 -5.71l/oc pabora
K pa3JIMYHbIM KOHTEKCTaM Pasmen 6  Tems1 6.1 —6.10 [T/o ¢ [IpencraBienue pe3yabTaToB
Paznen 7 Temm 7.1 -7.6Il/oc MPaKTHYECKUX padoT
Paznen 8  Temsr 8.1 — 8.2 Or1ieHKa MPaKTUUECKUX PaboT
Paznen 9  Tewmst 9.1 — 9.4 (perieHns Ka4eCTBEHHBIX,
Paznen 10 Tewmst 10.1 —10.11 [T/o ¢ pacyeTHbIX, MPOPECCHOHATBHO
Pazmen 11 Tewmsr 11.1 —11.6 [T/oc OpPHEHTUPOBAHHBIX 3aj1ay4);
Pasznen 12 Temnr 12.1 —12.21T/0¢ Brinmonnenue sx3aMeHallMOHHBIX
Pasgen 13 Temwr 13.1 —13.6IT/o ¢ 3aJaHuN
Pasgen 14 Tewmur 14.1-14.12I1/o ¢
Pasznen 15 Temsr 15.1 —15.3
Paznen 16 Temnr 16.1 —16.3IT/oc¢
OK 02. Ucnons30BaTh Pazgen 1 Tembr 1.1 = 1.91T/oc TectupoBanue
COBpEMEHHBIE CPEeJICTBA Paznen 2  Temwr 2.1 -2.3 YcrHblit orpoc
[OMCKa, aHaJIu3a U Paznen 3 Tempr 3.1 — 3.3 MareMaTH4ecKuil JUKTaHT
HMHTEPIpeTaluu Pa3zmen 4 Temer 4.1 —4.4 WnnuBuayansHas caMOCTOATENbHAS
uHdopmanum, u Paznen 5  Temwi 5.1 -5.71T/oc pabora
nH(popMalnOHHbIE Paznen 6  Tembi 6.1 —6.10 [T/oc [IpencraBieHne pe3yabTaToB
TexHonoruu 1y BoinonHenuss | Pazmen 7 Temsr 7.1 — 7.6 Il/o c MPAaKTUIECKUX padboT
3a/1a4 MpoQeccHOHANTbHON Paznen 8  Temsr 8.1 —8.2 O1leHKa MPAaKTUYECKUX PaboT
NESITENILHOCTH Pasnen 9 Temb1 9.1 — 9.4 (pereHNs Ka4eCTBEHHBIX,
Pazpen 10 Temsr 10.1 — 10.111T/o ¢ pacyeTHbIX, MPOPECCHOHATBHO
Pazpgen 11 Temsr 11.1 —11.6 /o c OpPHEHTUPOBAHHBIX 3a]1ay4);
Pazmen 12 Temsr 12.1 —12.21l/o ¢ Kontpomnsnas pabora
Pasmen 13 Tewmsr 13.1 —13.6, IT/oc BrImonHeHne sKk3aMeHaIMOHHBIX
Pazpgen 15 Tewmsr 15.1 —15.3 3a1aHUI
Pazgen 16 Tewmsr 16.1 —16.3 /o c
OK 03. IInaaupoBats u Pazpmen 1 Temsr 1.1 —-1.91T/o ¢ TectupoBanue
peanu3oBbIBaTh codcTBeHHOe | Pazmen 2 Tewmsr 2.1 — 2.3 VYcrTHbI# onpoc
npoeCCHOHANBHOE U Pazgen 3 Tembr 3.1 — 3.3 MareMaTHYECKUN TUKTAHT
JUIHOCTHOE Pa3BHUTHE, Pasnen 4 Temer 4.1 — 4.4 WunuBupyansHas caMOCTOSTEIbHAS
MIPEAIPUHIMATEIbCKYIO Paznen 5  Temer 5.1 -5.71loc pabora
JESITENILHOCTD B Pasznen 6 Temer 6.1 —6.10IT/o ¢ [IpencraBnenne pe3ymbTaToB
npodeccroHaIbHOI chepe, Pazmen 7  Temet 7.1 - 7.6 Il/oc MPAaKTUIECKUX padboT
HCIIONIb30BATh 3HAHUS TI0 Paznen 8  Temsr 8.1 —8.2 KonTponbHas padbora
(hMHAHCOBOI TPaMOTHOCTH B Pasnen 9 Temb1 9.1 — 9.4 BrIntonrHeHME DK3aMEHAITMOHHBIX
Pa3TUYHBIX KU3HEHHBIX Pasnen 10 Temsr 10.1 —10.11 IT/o ¢ 3aIaHAI
CUTYaIHsIX Pasmen 11 Temer11.1 —11.6Il/oc OreHKa MPaKTUIECKUX padboT
Pasmen 12 Temser 12.1 —12.2I1/o ¢ (perreHNs Ka4eCTBCHHBIX,
Pazmen 13 Temsr 13.1 —13.6IT/oc pacyeTHbIX, MPOPECCHOHATBHO
Paznen 14  Tewmsr 14.1 — 14.121T/o c OpPHEHTHPOBAHHBIX 3aJ]ay);
Pazpgen 15 Tewmsr 15.1 —15.3
Pazgen 16 Tewmsr 16.1 —16.3 IT/o ¢
OK 04. DddexTuBHO Paznen 1 Temsr 1.1 -1.91Toc TectupoBaHue
B3aNMOJCHCTBOBATh U Pazpen 2 Tempr 2.1 - 2.3 YcrHbli onpoc
paboTaTh B KOJICKTHBE U Pazpen 3 Temsr 3.1 — 3.3 MaTteMaTHYEeCKHH JUKTAHT
KOMAaHJIE Paznen4  Tempr 4.1 —4.4 WunnBuayanpHas caMOCTOSATENbHAS
Paznen 5 Temmi 5.1 -571Il/oc pabora
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Paznen 6  Tempr 6.1 —6.10 IT/oc IIpencraBneHne pe3yabTaToB
Paznen 7 Temsr 7.1 - 7.6 Il/o ¢ MPAKTUIECKUX padboT
Paznen 8 Temsr 8.1 —8.2 Konrtponpaas pabora
Pazmen 9  Temwer 9.1 -9.4 OrieHKa MIPAKTHIECKAX padboT
Pazmen 10 Temsr 10.1 —10.11IT/oc (pemieHus! Ka4ECTBEHHBIX,
Pazgen 11 Temsr 11.1 —11.6 /o c pacyeTHbIX, MPOPECCHOHATBHO
Pazmen 12 Temsr 12.1 —12.21l/oc OpPHEHTHPOBAHHBIX 33]1a4);
Pazmen 13 Temsr 13.1 —13.6T/oc BeinonHenne sK3aMeHalMOHHBIX
Pazmen 14  Tewmsr 14.1 — 14.121T/o ¢ 3aJlaHUi
Pazmen 15 Tewsr 15.1 —15.3
Paznen 16 Tewmsr 16.1 —16. 31T/oc
OK 05. OcymecTBnars Pazpen 1 Temsr 1.1 -1.91T/oc TectupoBanue
YCTHYIO U IUCBMEHHYIO Pazpen 2 Temsr 2.1 — 2.3 VYcrTHBIH ompoc
KOMM YHHUKAIIUIO Ha Paznen 3 Temsr 3.1 —3.3 MatemaTHUeCKUi TUKTaHT
TOCYJAapPCTBEHHOM SI3BbIKE Paznen 4 Temnr 4.1 —4.4 NuauBuayaibHas caMOCTOSITENIbHAS
Poccuiickoit deneparyu ¢ Paznen 5  Temp1 5.1 -5.71l/oc pabora
y4eTOM 0COOEHHOCTEH Paznen 6  Temb1 6.1 —6.10 IT/o c IIpencraBieHne pe3ynbTaToB
couuaigbHOro u KyaprypHoro | Pasmen 7  Tembr 7.1 —7.6 [T/oc MPaKTHYECKUX PadoOT
KOHTEKCTa Pazmen 8  Temwr 8.1 — 8.2 Konrponbhas padora
Paznen 9  Temp1 9.1 —9.4 OI11eHKA MTPAKTUYECKUX padoT
Pazmen 11 Temsr 11.1 —11.11 Il/o ¢ (perieHns Ka4eCTBEHHBIX,
Paznen 12 Tewmsr 12.1 —12.6 [T/o c pacyeTHbIX, MPOPECCHOHATBHO
Paznen 15 Temsr 15.1 — 15.171/o ¢ OpUEHTUPOBAHHBIX 3a]1a4);
Pasznen 16 Temnr 16.1 —16. 4 Brimonnenne sk3aMeHaMOHHBIX
Pasgen 17 Temwr 17.1 —17.6 /o ¢ 3aJaHuN
OK 06. [TposiBnsATH Pa3gen 1 Tembr 1.1 - 1.6 IT/oc TectupoBanue
IpaXKJIaHCKO- Paznen 2 Temb1 2.1 —2.2 YcrHblit orpoc
MATPUOTHUECKYIO TTIO3UIIHIO, Pasnen 3 Tembr 3.1 — 3.3 MaTtemMaTHYECKUI JUKTAHT
JIEMOHCTPUPOBATh Paznen 7 Tembr 7.1 = 7.6 IT/o ¢ WHauBuayaibHas caMOCTOSITENIbHAS
OCO3HAHHOE [IOBEACHUE Ha Pazgen 10 Temsr 10.1 —10.11 IT/o ¢ pabora
OCHOBE TPaIUIIMOHHBIX Pazpen 11 Temsi 11.1 —11.6 IT/o ¢ [IpencraBieHne pe3yabTaToB
00111e4eII0BeYEeCKUX Paznen 14  Temmni 14.1 —14.121T/o ¢ MPaKTHYECKUX PadoT
LIEHHOCTEH, B TOM YHCIIE C OueHka NPakTHYECKUX padoT
y4eTOM T'apMOHU3ALNU (pemieHUs KAUECTBEHHBIX,
MEXHAIMOHAJIBHBIX U pacyeTHBIX, MPopecCHOHATBHO
MEXPETUTHO3HBIX OpPHUEHTHUPOBAHHBIX 3a]a4);
OTHOIIIEHUH, IPUMEHATH Kontponsnas pabdora
CTaHAAPTHI BeimonHeHne 3x3aMeHallMOHHbIX
AHTUKOPPYIIIMOHHOTO 3a/laHui
TIOBE/ICHUSI
OK 07. ConeiictBOBaThH Pasnen 1 Tempr 1.1 — 1.6 IT/oc TectupoBanue
COXPaHEHHIO OKPYKAIOIIEH Pazpen 2 Tems1 2.1 —2.2 YcrtHbI#H onpoc
cpensl, pecypcocoepexxennto, | Pasmen 3 Tewmsr 3.1 — 3.3 MaremaTu4ecKuil TUKTaHT
MIPUMEHSTH 3HAHUS 00 Pasnen 4 Temer 4.1 — 4.3 WunuBupyansHas caMOCTOSTEIbHAS
M3MEHEHNN KIUMaTa, Pasnen 5 Temser 5.1 —5.3 pabora
TIPUHIAIIEI OEpEKITUBOTO Paznen 6  Temb1 6.1 —6.6 [T/oc [IpencraBienne pe3ynbTaToB
MPOU3BOJICTBA, 3P HeKkTHBHO Paznen 7  Temp1 7.1 -791l/oc MPaKTHYECKUX PadoOT
JIENCTBOBATH B Pasznen 8 Temer 8.1 —8.6 IT/oc OreHKa MPAaKTUIECKUX padboT
Ype3BBIYAWHBIX CUTYAIHIX Paznen 9  Tems1 9.1 —9.2 (perreHNs! Ka4eCTBCHHBIX,
Pasmenr 11 Temsr 11.1 —11.11 IT/o ¢ pacUeTHBIX, MPO(heCCHOHATHHO
Pasnmen 12 Temser 12.1 —12.6Il/oc OpPHCHTUPOBAHHEIX 3a]1a4);
Pasmen 13 Temswr 13.1 —13.41T/oc Konrtponpras pabdora
Pasnen 14 Temsr 14.1 —14.6I1/oc BrimonHeHnE dK3aMeHAMOHHBIX
Pasnen 15 Tewmsr 15.1 —15.17 3aIaHAI
Pazgen 16 Tewmer 16.1 —16.4I1/o ¢
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