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1. O0mas xapakTepucTHKa padoyeil nporpaMMsl 001e00pa3oBaTeJbHOM TUCHUIIINHBI

1.1. MecTo 1McUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl
VYyeOnas  mucuummaa  «OJ[.02.01  Marematuka»  sABIAeTCS ~ 00S3aTEIBHOW  YaCTBIO
0011e00pa3oBaTeIbHOrO IHKJIa 00pa3oBaTeIbHOM mporpaMMmbl B cooTBeTcTBUH ¢ DPI'OC 1o
cneuuanbaocTd 09.02.07 MHpOopMamoHHbIe CHCTEMBI ¥ IPOTPaMMHUPOBAHHE.

Ocoboe 3HaueHne aucuuIuinHa uMeet npu ¢opmuposanuu u passurun OK 0.1; OK 0.2.; OK 0.3;
OK 0.4; OK 0.5; OK 0.6, OK 07.

1.2. He.]'ll/l H IVIAHUPYEMBIC PE3YyJdbTAaThl 0OCBOCHUA TUCHUILIMHBI:

K Pa3JINYHbIM

CITOCOOHOCTD WHUIIUHUPOBATD,

- HHTEpEeC K pa3iInydHbIM cepam

[pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIMBAaTh CYLIECTBEHHBIN
[PU3HAK WM OCHOBAHUA JUId
CpaBHEHMsI, KiIaccu(UKALIUU U

IInanupyemsle pe3yJibTaThbl 00y4eHHs
O01mue KOMIeTEeHITHH
Oo0mme JAucuunimHapHbie
OK 01 Beibupats - TOTOBHOCTb K  TPYIY,|-BJIaJE€Th METOAAMHM J10KA3aTEIbCTB,
CTIIOCOOBI PEIICHUS OCO3HaHHE LEHHOCTHQJITOPUTMAaMHU PELICHUS 3a]1a4; YMEHUE

3ajiaq MacTepcTBa, TPY10J1I00ue; (hOpMyJIMPOBATH OTIPECIICHUS, aKCHOMBI
mpodeccnoHalbHOM |-  TOTOBHOCTh K  aKTHBHOWM TEOPEMBbI, IPUMEHSTH UX, IPOBOIUTH
NesITeNbHOCTH e TEIbHOCTH TEXHOJIOTHYECKOM|TOKa3aTENbHbBIE PACCYKICHUS B XO/1€
[MPUMEHUTETBEHO 1 COLMATIbHON HANpaBJICHHOCTHU,[PEIICHUS 3a/1a4;

- YMCThb OIICpHUPOBATH MOHATUAMMU:

KOHTEKCTaM [IaHUPOBATh U CAMOCTOSATEIbHOCTENIEHb YNCIIA, JJOrapu(M YKciia; yMEHHE
BBITTOJIHSTH TaKYIOBBINOJIHATH BRIYUCIICHNE 3HAYEHUH 1
NEesITEbHOCTD; [peoOpa30BaHUsl BBIPAKEHUH CO

CTENEHSIMU U JorapudMamu,

npodeccuoHanbHON peoOpa3oBaHus IPOOHO-pAIIIOHAIBHBIX
NesITeIbHOCTH, BHIpaKEHUII;

OBiajeHne  yYHUBEPCAJIbHBIMH[- YMETh ONEPHUPOBATH MOHATUSIMHU:
y4eOHBIMM  TTO3HABaTeIbHBIMHU[pAIIMOHAIbHBIE, UPPALMOHANIBHBIE,
eicTBUSAMMU: MoKa3aTeIbHbIE, CTETICHHBIE,

) 0a3oBble Joru4eckuefiorapuGpmMuieckre, TPUroHOMETpUIeCcKue
eicTBYS: YpaBHEHUS 1 HEPABEHCTBA, MX CHCTEMBI;

- CaMOCTOSITEIIEHO[- YMETh OTIEPHPOBATH TTOHSATHUSIMHU:
dbopMynupoBaTh n|byHKIMS, HeTIpepbIBHAs (QYHKIIHS,
AKTYyaJIM3UpOBATh pooIeMy,[lIpOU3BOIHASA, TIEpBOOOpa3Has,

OIIpECICHHBIA NHTETPAIL; YMETh
HaXOIUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(yHKLIMH, UCTIONB3YSI CITPAaBOYHbIE
MaTepUabl; UCCIEN0BATh B MPOCTEUIINX

00001ICHUS; cirydasx GyHKIIMA HA MOHOTOHHOCTb,
- OTIpEeNeNsITh HENUHAXOUTh HAaOOJBIINE M HANMCHBIITHE
esITeIbHOCTH, 3a7iaBaThBHAYCHUS (DYHKIIUN; CTPOUTH TPaQUKH




rapaMeTpbl

ITOCTHKEHUS;
- BBIABIIATH 3aKOHOMEPHOCTH U
[IPOTUBOPEUHS

U KpUTEpUU UX

B|
[pacCMaTprUBACMBbIX ABJICHUAX,

BHOCUTb  KOPPEKTUBBI B

eI TENIbHOCTb, OLIEHUBATH
COOTBETCTBUE pe3yNbTaToB
LEJIsIM, OLIEHUBATb  PHUCKH
[10CJIEICTBUM JEeSTEIbHOCTH;

pa3BUBaThH KpEaTHBHOE

MBIIITJICHUC pu PEUICHUN

PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIE HCCIIEI0BATEIHCKUE]
ITECTBUS:

- BJIAJICTh HABBIKAMU Yy4eOHO-

MHOTOYJIEHOB C UCIOJIb30BaHUEM
arnmapara MaTeMaTUYecKoro aHajan3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PEILICHUU
3a/ia4 Ha JBUKEHUE; PelllaTh IPAKTHKO-
OpUEHTUPOBAHHBIC 33/Ia4H HA
HauOOJBIINE U HANMCHBIIINE 3HAYCHHSI,
Ha HAXOXKJICHUE TTYyTH, CKOPOCTH U
[YCKOpEHUSI;

- YMETh OIEPUPOBATH MOHATUSIMHU:
paroHaabHas PyHKIMS, TOKa3aTeabHas
(dbyHKIMS, cTeTIeHHas: QyHKIINS,
imorapudmudeckas GyHKIuS,
TPUTOHOMETPUIECKHE (PYHKINU,
0OpaTHbIC PYHKIIMU; YMEHUE CTPOUTH
rpaduKu H3y4eHHBIX QYHKITHH,
MCII0JIb30BaTh TPadUKH TIPH H3YICHHUH

MCCIIEI0BATEIbCKOM U[IPOLIECCOB U 3aBUCUMOCTEH, IIPU
[TPOEKTHOMN NEeSTENIbHOCTH,[PEILICHUH 3a7a4 U3 APYTuX Y4eOHBIX
HaBbIKAMU pa3penieHusAIPEeMETOB U 3aa4 U3 peajJbHOM )KU3HU;
pooiieM; BbIpaXxaTh GopMyIamMHu 3aBUCUMOCTHU

- BBISIBIIATD MPUYUHHO-MEXKIY BETUUMHAMU;

CJIEICTBEHHbIE CBSI3U Ul- YMETb pelIaTh TEKCTOBBIE 3a/1a4H
AKTyaJIM3UpOBaTh 3a/1a4y,[pa3HbIX TUIIOB (B TOM YHUCIIE Ha
BbIIBUTaTh TUIOTE3Y €e[IPOLICHTBHI, J10JIU U YaCTH, Ha ABUKECHUE,

[PCIICHUSA, HAXOJUTh apryMCHTLI

[paboTy, CTOUMOCTb TOBAapOB U yCIYT,

VIJISL J0Ka3aTcjIbCTBa CBOMXHAJIOTH, 3ada4H U3 obiactu YIIpaBJICHUA
YTBer(I[eHHﬁ, 3aJIaBaThINYHBIMU U CEMEUHBIMHU (1)I/IH3.HCaMI/I);
[apaMCTpPbl nu KPUTCPUHICOCTABIIATH BBIPAKCHUA, YPABHCHUA,
[pPCHICHUS; HCPAaBCHCTBA U UX CUCTCMEI 110 YCIIOBUIO

- aHAJIM3MPOBATh IOJIyUEHHBIE B
X0Je
PE3yIbTATHI,

PCIICHUA 3aaa4y
KPHUTHUYCCKH
OLICHUBATb HWX OJOCTOBCPHOCTD,
[IPOrHO3UPOBATL U3MCHCHHC B|
HOBBIX YCJIOBUSIX;

-- YMCTb NCPCHOCUTL 3HAHHA B

[M03HABATEIBHYIO u
[PAKTUYECKYIO o0rnactu
PKU3HEACATCIIBHOCTH,

- YMCTb HUHTCTPHUPOBATH 3HAHU

3a/1a4M, UCCIIEI0BATh MTOJYYEHHOE
[pEIIeHNE U OLIEHNUBATh
[paBa0I0I00HOCTh PE3YNIbTATOB;

- YMETh OIEPUPOBATH MOHATUAMHU:
cpeaHee apupmMeTHyecKoe, Me1aHa,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNU,
[pa3max, JUCIEepPCHsi, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOT0 HabOpa; yMeTh
M3BJIEKAaTh, UHTEPIIPETUPOBATD
H(}OpMaIINIo, PEICTaBICHHYIO B
rabyniax, Ha AuarpaMmax, rpagukax,

13 Ppa3HBIX MPEAMETHBIX(OTPAKAOIIYIO0 CBOWCTBA PEaIbHBIX
oOnacreii; [TPOLIECCOB M SIBJICHUI; IPEICTABIIATH

- BBIABUTAaTh HOBBIE  MJIEW,MH(GOPMAIIHIO C TIOMOIIBIO TAOIUI] U
[IpeaiaraTh OpUTMHAJIbHBIEIUArPAMM; UCCIIEI0BATh CTATUCTUYECKUE

MOAXOJAbI U PCHICHUA,

151 CIIOCOOHOCTH 150:4

M CITOJIb30BaHUA

o]

JTAHHBIC, B TOM YHUCJIE C IPUMEHEHUEM
rpadUuecKuX METOJIOB U 3JEKTPOHHBIX

CpPE/CTB;




[IO3HABATEJIbHON W COIHAJILHOU
MpaKTUKE

- YMETb ONEPUPOBATH MOHATHIMHU:
CITy4alHBIHN OIBIT U CIIy9aifHOE COOBITHE,
BEPOSATHOCTh CIIy4aiHOTO COOBITHUS;
[YMEHHE BBIYMCISATH BEPOATHOCTB C
MCTIOIb30BaHNEM IPahUIECKUX METOJIOB;
[PUMEHSTH (POPMYIIBI CIIOKEHUS U
[YMHO>KEHHS BEPOSITHOCTEH,
KOMOUHATOpHBIE (PAaKTHI U (HOPMYJIBI IPU
[pEILICHUH 3a/]]a4; OLIEHUBATh BEPOSTHOCTH
[peabHBIX COOBITUH; 3HAKOMCTBO CO
CllydyailHbIMHM BEJIMYMHAMM; YMEHUE
[IPUBOUTH NPUMEPHI IPOSIBIICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOUKA,
psiMast, MJI0CKOCTh, IPOCTPAHCTBO,
NIBYTPAaHHBIN YroJI, CKPEIUBAIOIINECS
[psMble, TApaUIeIbHOCTD U
[EepHIEHIUKYIIPHOCTD IPSIMBIX U
[UIOCKOCTEH, yroa Mexy NpsIMbIMH, YTOJl
MEKy IPSIMOH U TIIOCKOCTBIO, YTOJ
MEX]y TIIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSHUE MEXY
[IPSIMBIMHU, PACCTOSHUE MEXKY
[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU
[peILIeHNH 3a]a4 U3yYeHHbIE (DAKThI U
TEOpEMBI IIJIAHUMETPUN; YMEHNE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY>KAOILEro MUpa;

- YMETh OIEPUPOBATH MOHATUSIMHU:
MHOTOTpaHHUK, CEUEHUE MHOTOIPaHHUKA,
KyO, apaJijiesienumnen, npu3ma,
upamuia, GuUrypa u HOBEpXHOCTh
BpalleHUs, IIUIUHIP, KOHYC, 1ap, chepa,
ceueHHst (PUTypbl BpalieHus, MI0CKOCTb,
Kacaromascs cepsl, UINHIPa, KOHYCa,
[JI0L1a/1b TOBEPXHOCTH TUPAMUBL,
[IPU3MBbI, KOHYCa, IIWINHIPA, TUIOIIA]b
chepsl, 00beM Kyba, TPSIMOYTOJIBHOTO
Mapajuiesenuneaa, TupaMubl, TPU3MBL,
LMIMHIpA, KOHYCA, [Iapa; yMEHUe
1300pakaTh MHOTOTPAHHUKH U
[TOBEPXHOCTHU BpAILIEHUs, X CEUEHUS OT
[PYKH, C TOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPENICTB;
[YMEHHME pacrio3HaBaTh CHMMETPHIO B

[IPOCTPAHCTBE; yMEHHUE PACIIO3HABATH




[IpaBUJIbHBIE MHOTOTPAaHHUKH;

- YMETb ONIEPUPOBATH IMOHATHUSIMMU:
NIBUKEHHE B IPOCTPAHCTBE, OJOOHBIE
(uUrypsl B IpOCTPAaHCTBE; UCIIOIB30BATh
OTHOLLEHHUE IIJIOMAeH TOBEPXHOCTEN U
00BEMOB MOAOOHBIX GUTYP TIPH PEIICHUN
3amay;

- YMETb BBIYUCIISATh TEOMETPUUECKUE
BEJIMYMHBI (IUIMHA, IO, II0MAb,
00BEM, TIJIOIIAh TTOBEPXHOCTH),
MCTIOJIB3YS U3y4eHHBIE (DOPMYIIBI U
METO/IbI;

- YMETb ONIEPUPOBATH IMOHATUSIMM:
[PSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
KOOPAWHATHI TOYKH, BEKTOP, KOOPIHUHATHI
BEKTOpA, CKAJISIPHOE NIPOU3BEICHHE, YTOJI
MEXK]ly BEKTOpaMH, CYyMMa BEKTOPOB,
[IPOU3BEJICHNE BEKTOpPA HA YHCIIO;
HAXOJIUTh C TOMOILIBIO U3YUYE€HHbBIX
(hopMyI1 KOOpUHATHI CEPEUHBI OTPE3Ka,
[pPacCTOsTHUE MEXAY ABYMS TOUKaAMU;

- YMETh BBIOUPATH TTOIX OIS
M3yYCHHBIM METOJ JIJIs1 PELICHUS 3a/1a4u,
[pacro3HaBaTh MaTeMaTH4YeCKue (haKkThl U
MaTeMaTUYECKUE MOJIETU B PUPOJHBIX U
0OIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
[YMEHHUE IPUBOINUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON
1 MUPOBOW MaTeMaTU4E€CKON HAYKH.

- YMETh ONIEPUPOBATH MOHITUSIMH:
OIpeJIETICHUE, AKCUOMa, TEOPEMA,
CJIEJCTBHE, CBOMCTBO, MPU3HAK,
TOKA3aTeNbCTBO, PABHOCUJIbHBIE
(hbopMyIHUpOBKH; yMEeHUE (HOPMYITUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE
YTBEPKIACHHE, IPUBOAUTH ITPUMEPHI U
KOHTPIPUMEPBI, HCII0JIB30BATh METO/]
MaTeMaTUYECKON MHIYKIIMU; TPOBOAUTH
TOKa3aTeNIbHbIE PACCYXKICHUS TTPU
[PEILIEHNH 3a/1a4, OLIEHUBATh JIOTHYECKYIO
[MPaBUJILHOCTH PACCYKACHUI;

- YMETh ONIEPUPOBATH MOHITUSIMH:
MHOKECTBO, [TOJIMHOKECTBO, ONIEPALIUU
HaJl MHOKECTBAMH; YMEHHUE
MCIO0JIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN arnmnapar [Uisl OIMCaHUs

[pEATbHBIX MPOLIECCOB U SABJICHUHN TIpU




[pEIICHNH 3a]1a4, B TOM YHUCJIE U3 JIPYTUX
YIeOHBIX TIPEIMETOB;

- YMETh OIEPUPOBATh MOHATUSMU: Tpad,
CBSI3HBIN rpad), AepeBo, UKL, Tpad Ha
[IOCKOCTH; YMEHHE 33/1aBaTh U
OTIMCBIBATH TPadbl pa3IMUHBIMU
crioco0amu; NCIOIB30BaTh Ipadsl Ipu
[pEILICHUH 3a]1a4;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSTUSAMU: COUETAaHUE, IEPECTaHOBKA,
YHCIIO COYETaHUH, YHNCIIO EPECTAHOBOK;
ouHoM HploTOHA; yMEeHHE IPUMEHSATh
KOMOHWHATOPHBIE (DAKTHI U PACCYHKACHUSI
IS pelIeHuUs 3a71ay;

-YMETh OTIEPHPOBATH TIOHATHSIMH:
HATypaJIbHOE YUCIIO, IIEJI0E YHCIIO,
OCTaTOK MO0 MOJTYJIIO, pallHOHAIEHOE
YHCII0, UPPALMOHAILHOE YHUCIIO,
MHO>KECTBA HATYPAIbHBIX, IIEJIBIX,
[pAIlMOHATIbHBIX, IEHCTBUTENBHBIX YHCET;
[YMEHHE UCII0JIb30BaTh MPU3HAKU
ITEJTMMOCTH, HAUMEHBIINHN OOIIAI
eUTeNlb U HaUMEHbIIIee 00111ee KpaTHOE,
IropuT™ EBKIIMIA TPy pelieHny 3a1ay;
3HAKOMCTBO C Pa3JINYHBIMH
[O3ULIMOHHBIMUA CUCTEMaMH CUMCIICHHUS;
- YMETh CBOOO/THO OIIEPUPOBATH
MOHSATHSMM: CTETEHb C LIEJIbIM
MokaszaresieM, KOpeHb HaTypaJbHON
CTETIEHH, CTETICHb C PaIllHOHAIEHBIM
MMOKa3aTeIeM, CTETIEHb C
NeIICTBUTENBHBIM (BEILIECTBEHHbBIM )
moKa3aTesieMm, JJorapu@m 4rcia, CHHYC,
KOCHHYC U TAaHT'€HC TIPOU3BOJIBHOTO

RV (R

- YMETb ONEPUPOBATH MOHATHIMU:
TOKIECTBO, TOXKAECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMAa YPAaBHEHHI U
HEpaBEHCTB, PABHOCHIILHOCTh
YpaBHEHHIA, HEPABEHCTB U CHCTEM,
[parioHaTbHBIE, HPPAIOHATEHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
iorapupMuUIecKue, TPUrOHOMETPUUYECKHE
YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI;
[YMEHHUE pelIaTh YpaBHEHUS, HEPABEHCTBA

1 CUCTEMBI C IIOMOIIBIO pa3JIMYHBIX




[IPUEMOB; pelllaTh YpaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI C TApaMeTPOM;
[IPUMEHATh YpPaBHEHMsI, HEPABEHCTBA, UX
CHCTEMBI JJIs PEIICHUs] MaTeMaTHYECKUX
3agad v 3a/1a4 U3 Pa3InYHbIX 00IacTei
HAayKU U PEAIbHOW KU3HY;

-yMeTb CBOOOIHO OTIEPHPOBATH
MOHATUSAMU: TpaduK QyHKIMH, OOpaTHAs
(b yHKIIHS, KOMIO3UIIUS (DYHKITHHA,
iMHeHHas QyHKIUs, KBaJpaTH4yHas
(yHKLMSA, cTeneHHas QYHKIMS C LEeIbIM
[0Ka3aTesieM, TPUTOHOMETPUUECKUE
(yHKIMH, OOpaTHBIE
TPUTOHOMETPHYECKUE (PYHKITUH,
MoKa3aTeibHas U JJorapupMuIecKas
(yHKINN; yMEHHE CTPOUTDH TpapuKu
(byHKIMH, BBITOTHATH TPeoOpa3oBaHUs
rpadukoB QpyHKUIUH;

[YMEHHUE MCII0JIb30BaTh rpauku ¢ yHKIUN
11 U3YUSHMSI ITPOLIECCOB U
3aBUCUMOCTEH MpH pellieHUH 3a]a4 U3
NMpyrux y4eOHBIX MPEAMETOB U U3
[peaTbHOM KU3HM; BBIPAXKaTh (POPMYIIaMu
3aBHCHMOCTH MEX/1y BETUUNHAMH;
[yMEHHE CBOOOTHO OIIEpUPOBATH
MOHSATUSAMM: YETHOCTb (DYHKIIUH,
EepUOTUYHOCTb (PYHKIINH,
OTrPaHUYEHHOCTh (PYHKIIUHY,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(yHKIIMM, HauOoJIbIIIEe U HAUMEHbIIIEE
BHa4YeHUsT (YHKIIUU HA IPOMEKYTKE;
[YMEHHE TIPOBOUTD UCCIICTOBAHIE

b yHKIIHH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduky GYHKUIUH U peleHUs
YpaBHEHMIA, HEPABEHCTB U 3a/1a4 C
apaMeTpamMH; U300paxarh Ha
KOOPJMHATHOH MJIOCKOCTA MHOXKECTBA
[PEILIEHN I YpaBHEHUM, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOJITHO ONIEPUPOBATH
MMOHATHUSIMU: TTOCIIETOBATEIIHHOCTD,
apupMeTHUeCcKas IPorpeccus,
reoMeTpHUecKasi Iporpeccus,
0ECKOHEUHO yOBIBarOIIast
reOMETPHUECKas IPOTPECCHsl; yMEHHE

3agaBaThb MMOCJICA0BATCIBPHOCTU, B TOM




YKCIIe C TIOMOIIBIO PEKYPPEHTHBIX
(popmyu;

- YMETh OIEPUPOBATH MOHATUIMHU:
HEIPEPHIBHOCTH (PYHKIIMH, ACUMITOTHI
rpaduka GyHKIUH, IEpBasi ¥ BTOpast
[POU3BOIHAS (PYHKIIUHU, TEOMETPUICCKUI
1 GU3UIECKUN CMBICT TIPOU3BOTHOM,
MepBOOOpa3Hast, OMpeeICHHBIHI
MHTErpaJl; yMEHHE HaXOJUTh ACUMIITOThI
rpadguka QyHKIIMN; yMEHHE BBIUYUCIIATh
[IPOM3BOIHBIE CYMMBI, IPOU3BEACHMUSI,
YaCTHOTO ¥ KOMIIO3UIIMU (QYHKIUH,
HAXOAWUTh YpaBHEHHE KacaTebHON K
rpaduKy QyHKIHIH;

[YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS
yccrae10BaHus QYHKINN, TSt
HAX0’KJCHUS HAMTYYIIETO PEIICHUS B
MPUKIIATHBIX, B TOM YHCJIE COI[UAIBHO-
PKOHOMHMYECKUX U (PU3MUECKUX 3a7auax,
IS OIIPEICIIEHUS CKOPOCTH M YCKOPEHUS;
HAXOIUTh IJIOLIAAN U 00BEMbI GUTYD C
MTOMOIIIbIO0 MHTETPAJIa; IPUBOIHUTH
pUMEPbI MATEMAaTHIECKOTO
MOJICTUPOBAHHMSI C TIOMOIIBIO
mudPepeHIaIbHBIX YPaBHEHUI;

- YMETh ONEPUPOBATH MOHATUSIMHU:
KOMIUIEKCHOE YHCIIO, COTIPSKEHHBIS
KOMIUIEKCHBIE YHCTIa, MOAYJIb U apTyMEHT
KOMIUIEKCHOTO 4Hclia, opma 3amicH
KOMIUIEKCHBIX YUCeN (TeOMeTpruIecKas,
TPUTOHOMETPHUUECKAsl U anredpandeckas);
[YMETh IPOU3BOIUTH apr(pMeTHIecKne
NeiiCTBUS C KOMIUIEKCHBIMHU YHCIIAMHU;
[PUBOIUTH MPUMEPHI HCTIOTH30BAHUS
KOMITJICKCHBIX YHCET,

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSAMU: Cpe/iHee apuPpMeTHIecKoe,
MearaHa, HanOoJIbIliee U HanMEHBIIIEe
BHAYCHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE JIsl ONTUCAHHS
YHCIIOBBIX JTaHHBIX; YMEHHE HCCIIEIOBATh
CTaTUCTHUYECKHUE JJAHHBIE, B TOM YHUCIIE C
[pUMEHEHHEM TpaUueCcKuX METOI0B U
PIEKTPOHHBIX CPEACTB; rpaduuecKu
MicClleIoBaTh COBMECTHBIE HAOIIOIEHUS C
[MOMOIIBIO JHAarpaMM PacCEHBAHHUS U

IMTMHEHHOMN perpeccuu;




- YMETh HaXOJUTh BEPOATHOCTH COOBITUI
C UCIIOJIb30BaHUEM IpapUUECKIX
METO0B; IPUMEHATH JUIs PELICHUs 33134
(hOpMYJIbI CIIOKEHUS U YMHOKEHHUSI
BEPOSITHOCTEH, (OPMYITy HOITHON
BeposATHOCTH, (hopmyiny beprymm,
KOMOUHATOpHBIE (DAKTHI U (OPMYIIHI;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; yMEHHE OIIEpUPOBATh
MOHATUAMM: CiIydaiiHasi BeJIMYMHa,
[pacripeielieHue BeposATHOCTEH,
MaTeMaTHYeCKOe O’KUIaHue, TUCTIEPCUs Ul
CTaHJAPTHOE OTKJIOHEHUE CIy4alHOU
BEJIMYMHBI, QYHKIIMH pacIpeeNiCHHs U
[UIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOT0 1 HOPMAIILHOTO
[pacripesieIeHuil; YMEHHE UCIIO0Ib30BaTh
CBOWCTBA U3YUYECHHBIX pacrpeaeieHuit s
[peILIeHHs 3a/1a4; 3HAKOMCTBO C
MOHSATUSAMM: 3aKOH OOJIBIINX YHUCET,
METO/1bI BHIOOPOYHBIX MCCIIEI0OBaHUM;
YMEHHE TIPUBOIUTH IPHMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YMCEN B
MPUPOIHBIX ¥ OOIIECTBEHHBIX SIBICHUSIX;
- YMETh CBOOOJIHO ONIEPUPOBATH
MOHSATHSAMM: TOUKA, NPsiMasi, IIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JTy4, TNIOCKHH
yTOJ1, IBYTPaHHBINM yrojl, TpeXTIpaHHbIH
yToJ1, IepeceKarolecs, napaieabHble 1
CKPEIIMBAIOIINECS MPSIMBIE,
MapajieIbHOCTh U MEePIICHINKYISIPHOCTh
[IPSIMBIX M INIOCKOCTEH, YTOJI MEXIY
MPSIMBIMH, YTOJ MEXTY MPSIMOH |
[IOCKOCTBIO, YTOJI MEXY TIOCKOCTSIMH;
YMEHHUE UCIIONIB30BaTh MPU PELICHUN
3aayd U3y4yeHHbIE (DAKThI U TEOPEMBI
[TAHUMETPUH; YMEHUE OLIEHUBATh
[pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE OTIEpUPOBATH MOHITHSIMU:
MHOTOTPaHHHK, CEYeHHE MHOTOTPaHHHUKA,
MPaBUIBHBII MHOTOTPAHHUK, IPU3Ma,
mupaMuia, GUrypa u IoBepXHOCTh
BpalleHHs], IMINHAP, KOHYC, map, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa
W [IUITUHIIPA, TapalljiebHbIe OCH UITH
OCHOBAHHIO, CEYCHHE I1apa, TUIOCKOCTH,

Kacaromiasicsi cepsl, IITNHIPA, KOHYCa,




[YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, U300pakaTh
MHOTOTPaHHUKH, GUTYPHI U IOBEPXHOCTH
BpaIllEHUs, UX CEYCHHUS, B TOM YHCIIE C
[TOMOIIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSITH CBOKWCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTETHHO
(hopMyJIHpPOBATh ONIPEICIICHHUS
M3ydaeMbIX (DUTYp, BBIABUTATH THIIOTE3bI
0 CBOMCTBAaX U MpHU3HAKaX
reoMeTpuuecKux Guryp, 000CHOBHIBATh
WIH OTPOBEPraTh UX; YMEHHUE IPOBOIUTD
Kiaccuukanuio GUryp o pa3IuaHbIM
MIPU3HAKAM, BBIITOJHATH HEOOXOJMMbBIC
ITOTTOJTHUTEIIBHBIE TOCTPOCHHS,;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHSITUSIMH: TIOMAAb (PUTYPBI, 00BEM
(buUrypsl, BEJIMYUHA YTJIa, PACCTOSIHUE OT
TOYKH JI0 TIOCKOCTH, PACCTOSHUE MEXKY
MPSIMBIMU, PACCTOSIHUE MEX]TY
[IOCKOCTSIMU, IIOMIAAb chepsl, oAb
MOBEPXHOCTH MTUPAMU/IBI, TPU3MBI,
KOHYyCa, LIIJINH]IPa, 00BbeM Kyda,
MPSIMOYTOJIBHOTO TMapajuieenumnena,
[TAPaMUJIBI, IPU3MBI, IWIHH]IPA, KOHYCA,
[1apa; yMeHHEe HaXOJAUTh OTHOIICHHE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOO/THO OIIEPUPOBAThH
MOHSITUSIMU: IBUKEHHE, TapaJUIeTbHbIH
MepeHoc, CHMMETPHS Ha IIIOCKOCTH U B
[POCTPAHCTBE, IIOBOPOT, IMPE0Opa3OBaHKe
oa00us, Mo00HBIE PUTYPHI; YMEHNE
[pacro3HaBaTh paBHBIC U MOJOOHBIE
(uUrypsl, B TOM 4HCIIE B IPUPO/IE,
ICKYCCTBE, apXUTEKTYpe; YMEHUE
MCII0JIb30BATh T€OMETPUUYECKHE
OTHOIICHUS, HAXOJAUTh T€OMETPHUECKUE
BEJIMYUHBI (JTMHA, YTOJI, TUIOIIA/Ib,
00BEM) TIPH PEIICHUH 33/1a4 U3 IPYTUX
[YICOHBIX TIPEIMETOB U U3 peaTbHOMN
PKU3HU;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHATHSIMHU: MPSIMOYTOJIbHAS CHCTEMa
KOOpJIUHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOpJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA Ha YUCIIO,

[pa3IoKeHUE BEKTOpa 1o Oa3wucy,




CKaJSIPHOE MPOM3BEICHUE, BEKTOPHOE
[IPOU3BEACHUE, YTOJl MEKY BEKTOPaMH;
[YMEHHE HCIIOJIB30BATh BEKTOPHBIN U
KOOPAMHATHBIN METOJ, U1l PELICHHUS
TEOMETPUYECKUX 3a/1a4 U 3a7a4 IPYTrUux
y4e€OHBIX TPEIMETOB; ONIEPUPOBATH
MOHATUAMU: MaTpula 2x2 u 3x3,
OIPEEIUTENb MATPULIBI,
TCOMETPUUYECKUN CMBICI ONPENETIUTENS;
- YMETb MOJEIINPOBATH PEAJIbHBIC
CUTyalluu Ha SI3bIKE MATEMAaTUKH;
COCTaBIIATh BBIPAXKCHUSI, yDABHEHH,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3a/1a4u, UCCIIEN0BATH IIOCTPOCHHBIE
MOJIEIIN C UCIIOJIB30BAHUEM alapara
QIIreOpbl, UHTEPIPETUPOBATH
[10JIy4EHHBIN pe3yibTaT; CTPOUTH
MaTEMATUYECKUE MOJIENH C TIOMOIIBIO
FEOMETPUUECKUX TIOHATUHN U BEJINYMH,
[pEIIaTh CBA3aHHBIE C HUMU ITPAKTUYECKHE
3a/1a41; COCTABJIATH BEPOSITHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATH
[1OJIY4CHHBIA pe3ysbTaT; pelaTh
IIPUKJIAJHBIC 3a/1a4U CPEACTBAMU
MaTeMaTHYECKOr0 aHAJIN3a, B TOM YUCIIE
COLIMAJIbBHO-OKOHOMUYECKOTO U
(bU3MYECKOTO XapakTepa;

- YMEHUE BBIOMpATh MOAXOSAIIUN METOT
TS peLeHUs 3a1a4; [IOHUMaHHe
3HAYMMOCTH MAaTEMATHKHU B U3yYEHUU
[IPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB
1 SIBJICHHU; YMEHHE PaCllO3HABaTh
[TPOSIBJIEHUE 3aKOHOB MATEMATHUKH B
MICKYCCTBE, YMEHUE IIPUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON
1 MUPOBOM MaTeMaTU4ECKON HAyK1

OK 02 Hcnonbp3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKa, aHaJIM3a U
MHTEPIPETAIINN
MHpOpMaLuU, U
MH(OpPMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOTHEHUS 3a/1a4
mpodeccnoHaTbHOMI
NesITeNbHOCTH

B oOnacTu 1EHHOCTH HAYYHOTO

- yYMEThb OINEPHPOBATH  IOHITHSIMHU:
paroHanbHast (PYHKIMS, MOKa3aTeIbHas
(byHKIHS, CTEIEeHHas byHKIMS,
imorapu@muyueckas byHKIHS,
TPUTOHOMETPHUYECKHUE byHKINH,
oOpaTHble (YHKIIMH; YMEHUE CTPOUTh
rpaduKu M3YYEHHBIX byHKIUH,

MCTIOJBb30BaTh TpaduKU TNpPU H3YyYEHUHU

[POLIECCOB W  3aBUCHUMOCTEM,

pelIeHny 3aJad U3 JAPYTUX YueOHbIX]

npy

MO3HAHUS:
-C()OpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU u
00I11eCTBEHHOM NPaKTUKH,
OCHOBaHHOTO  Ha  JHUAaJIOre
KYJIbTYP, CIOCOOCTBYIOIIETO,
OCO3HAHHWIO CBOEro MecTa B

MPEAMETOB U 3a/a4 U3 PEATbHOU JKHU3HU;




[IOJINKYJIbTYPHOM MHPE;
- COBEPILIEHCTBOBAHUE A3BIKOBOMH
M 4UTATEIbCKOM KYJIbTYpPbl Kak
CpelCcTBa B3aMMOJCHCTBYS
MCKAY JIIOAbMHW W IIO3HAHUS
MHUpa;

- OCO3HaHUE LICHHOCTH HAy4YHOM
NEATCIIbHOCTH, T'OTOBHOCTDH|
OCYILIECTBIIATh  NPOCKTHYIO U
MCCIIEI0BATEIIBCKYIO
NEeATEIIBHOCTh NHAUBUAYAIBHO U
B IpyIIIE.

OBnaseHue  yHUBEPCAIbHBIMU

VIeOHBIMH  TIO3HABATEIbHBIMH
ITECTBUSIMU:

B) paboTa ¢ uHpOpMaIuei:

- BJIQJICTh HABBIKAMU TOJTy4YCHUS]
nH(pOpMallMd W3 HCTOYHUKOB

[PA3HbIX THUIIOB, CAMOCTOSATCIIbHO|

OCYLIECTBIATh IIOUCK, aHaJIN3,
CUCTEMAaTU3aLUI0 51
MHTEepIpeTanuo  HHGOopMaIuu
pPa3NUYHBIX BUAOB H  (GopM
[IPEICTABJICHMUS;

- CO3/1aBaTh TEKCTBI B

pPasIUYHBIX (opMaTax C y4yeToMm

HAa3HAYCHUA I/IH(I)OpMaI_II/II/I b4l

[IeJICBOM  ay[qUTOPHM, BbIOUpAs
ONTHUMAJIBHYIO hopmy]
[IpECTaBICHUS u
BU3YyaIU3alIH;

- OLECHMBATH JOCTOBEPHOCTH,

VICTUTUMHOCTD I/IH(i)OpMaIII/II/I, €

COOTBETCTBHE  TIPaBOBBIM U
MOPaJIbHO-3THYECKAM HOpMaM;

- WCIIONB30BaTh  CPEICTBA
MH()OPMAIIMOHHBIX 171
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI B pelieHny|
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHW3allMOHHBIX  3amad  C
CcOOITI0/IeHHEM TpeGoBaHUM
DPrOHOMHKH, TEXHUKH
0C30ITacCHOCTH, TUTHCHEL,

pecypcocOepexeHus, MPaBOBBIX

BeIpaXaTh  (popMmynmamu
MEXTy BETHYMHAMU;
YMETh  ONEpUPOBATH
TOKIIECTBO, TOXKIECTBEHHOE]

3aBHCHUMOCTH

MOHATHSIMH:
peoOpa3oBaHue, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPaBHEHHUH U
HCPAaBCHCTB, PaBHOCHUJIIBHOCTD

YpaBHEHHU, HEPABEHCTB U  CHUCTEM,
[paloHasbHbIE,
MoKa3aTelbHbIC,
lmorapugmMuuecKue, TPUTOHOMETPUUECKUE]

YPaBHCHHUA, HCEPAaBCHCTBA HU CHUCTEMBIL,

HUppalOHAJIbHbBIC,
CTCIICHHBIC,

IYMCTb pCllIaTh YPaBHCHHA, HCPABCHCTBA U

CCTCMBI C IIOMOIIBIO PAa3IMYHBIX

[IPUEMOB; pemarb yYpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIApaMETPOM;
[IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX|
CUCTEMBI JJI PEIICHHUS MATeMaTUYECKUX
3ajad M 3a7ad U3 Pa3IMYHbIX o0JsacTel
HayKHU U PEAJIbHOW KU3HU;

YMETb ¢BOOOIHO

OIIEpPUPOBATH|
[OHSTUSMM: JIBUKEHHE, MapajuleIbHbIN
[IEPEHOC, CUMMETPHUSl Ha IJIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, IPEOOPA30OBAHNUE
no/I00HbIE  (UTYpPBI; yMETh
[pacrio3HaBaTb  paBHBIE OJJO0HBIE
(Guryppl, B TOM UYHCIEé B TPUPOAE,
MICKYCCTBE, apXUTEKTYPE; YMETh
MICII0JIb30BaTh reOMETPUUYECKNE

mogo0us,
u

OTHOIICHHS, HAXOJUTh T'COMETPHYCCKHE
(mmvHa, yroj, IUIOMIA[b,
00bEeM) TIpH PEIICHUH 3a7a4 U3 JPYTuX|

BEJINYHHBI

[YIEOHBIX TIPEIMETOB W U3 peaJbHOU
PKU3HU

M OTUYECKUX HOpPM, HOpPM




MH(OpMaITMOHHOM

0€30I1acHOCTH;

- BIIAJICTh HaBBIKaMH
pacro3HaBaHMS M 3alIUTHI
uHpOopManuy,

H(OPMALIOHHOM

0€30IMaCHOCTH TAYHOCTH

OK 03 ILtanupoBaTs u
peaI30BHIBATh
COOCTBEHHOE
MpoeCCHOHATTLHOE U
ITMYHOCTHOE Pa3BUTHE,
[peIPUHIMATEIBCKYIO
NesITeTILHOCTD B
rpodeccnoHaTBEHOM
cdepe, UCTIOIb30BaTh
BHAHUS 110 PUHAHCOBOM
rPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYaIUsIX

B obnactu JTyXOBHO-,
HPABCTBEHHOT'O BOCITUTAHMUSL:
c(hOpMUPOBAHHOCTH|

HPABCTBCHHOI'O

CO3HAaHM,
ODTUYCCKOI'O ITIOBCACHUA,

- CIIOCOOHOCTH OLIEHUBATH
CI/ITyaIII/IIO nu HpI/IHI/IMaTI)
0CO3HAHHEIE pelIcHHMS,
OPUCHTHUPYACH HA MOpPAJIbHO-
HPaBCTBEHHBIC HOPMBI u
[IEHHOCTH;

- 0CO3HAHUE JUYHOIO BKJIaJa B
[I0OCTPOCHHE YCTOHYHUBOTO
Oynywero;

OTBETCTBEHHOE OTHOIICHHUE K
(nn)
CEMbH,

CBOUM pOI{I/IT CIISIM
/IpPYyT'uM
CO3JAHUI0O CEMbM Ha OCHOBE
0CO3HAHHOTO MIPUHATHUSA
[ICHHOCTEH CeMEWHOM KHM3HHM B
COOTBETCTBUU C TPaAULUAMU

u
HJICHAM

HapoaoB Poccuu;
OBnajseHre  yHUBEPCAJIbHBIMH
PETYJIATUBHBIMU JICHCTBUSMU:

) caMOOpTaHHU3aIIUS:

- CaMOCTOSITENIBHO
OCYILECTBIISATh TO3HABATENIbHYIO
esITebHOCTD,

po0IeMbl,

BBISIBJIATH|

CTaBHUTb Hu

(bopMyIHUpOBaTh  COOCTBEHHBIE]

3ajmaun B 00pazoBaTeNbHON

EATETPHOCTH M JKM3HEHHBIX
CUTYyaIusX;

- CaMOCTOSITEIIBHO COCTAaBIIATH
[UIaH peIIeHUs] MpoOJieMbl C
y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH WU
[IPEATIOYTEHUN;

JaBaThb OLICHKY HOBBIM

[PYKH,

- YMETH OIICPHUPOBATDH IIOHATHUAMM
[PalliOHAJIbHBIC, HUppalOHAJIbHbBIC,
I10Ka3aTCJIbHBIC, CTCIICHHBIC,

lmorapumMuyecKue, TPUrOHOMETPUUYECKUE]
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

yMEThb  ONECPUPOBATh  MOHSATHIMU:
MHOTOIPAaHHHK, CCYCHHE MHOTOI'PaHHUKA,
KyO,

nupamua,

napajulesenurne],
¢burypa
BpalleHHs, HWINHADP, KOHYC, 1map, cdepa,
ceyeHUs! (Uryphl BpallleHHs, IIOCKOCTB,

IpU3Ma,

u IMOBCPXHOCTDH

Kacarolascsi cgepsl, HWINHAPA, KOHYcCA,
[UI0IaAb  I[IOBEPXHOCTH  IUPaMUBbL,
[IPU3MBI,

cheprl, 00beM Kyba, MPSIMOYTOJIBHOTO)

KOHYCa, HOWJIHWHApA, IUIOIIAAb,

napasuieJenune1a, MTUPAMUIBI,
niapa;

[IPU3MBI,
LHWJIMHOpA, YMCHHC
M300paxarh
MMOBEPXHOCTH BpAILlEHHUs, UX CEYEHHS OT
C  TIOMOMIBIO  YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB;
[YMETh
MPOCTPAHCTBE;

KOHYCca,

MHOT'OI'PpaHHUKHN H

pacrio3HaBaTb CUMMCETPUIO B

yMETh
[IPaBUJIbHBIE MHOTOTPAHHUKH;

YMETh
[IPSMOYIOJIbHAs ~ CUCTEMa
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIAUHATB]
BEKTOPA, CKAJSIPHOE NPOU3BEIECHUE, YIOJl

pacro3HaBaTh

ONEpPUPOBATh  MOHATHUSIMMU:

KOOpAUWHAT,

MCXKZY BCKTOpaMHu, CyMMa BCKTOPOB,

ITPONU3BCACHUC Ha

C

BCKTOpa YHUCIIO,

HaXO/IUTh MOMOIIBIO  U3yYEHHBIX
(hopMynT KOOpJIMHATHI CEPEIMHBI OTPE3Ka,

PACCTOAHNUEC MECXKAY ABYMSA TOUYKaAMH

CUTyallUsIM,




CITocoOCTBOBATH
(hOPMHUPOBAHHUIO W TIPOSBIICHUIO,
[IMPOKOH DPYIUIMH B Pa3HBIX|

001acTAX 3HAHWH, MOCTOSIHHO
[MOBBIIIATH CBOH|
00pazoBaTebHbIN u
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCII0JIb30BaTh IIPUEMB]
peduexcun IUISe OLICHKHY|
CUTyallud, BBIOOpa  BEPHOIO
peIIEHNS;

YMCTh OLCHUBATH PHUCKH U
CBOCBPCMCHHO IIPpUHHUMATh
[PCHICHUS 11O UX CHUIKCHUIO,

B) YMOIIMOHAJIBHBIA ~ MHTEJJIEKT,

[IpeaIoIaratoui
c(hOpPMUPOBAHHOCTH:
BHYTpPEHHEI MOTHUBALIUH,
BKJIIOYAIOUIEH  CTPEMIICHHE K

JMOCTHIKCHUIO [CJIM W YCIICXY,
OIITUMU3M, WHHUIIMATUBHOCTD,|
YMCHUC HeﬁCTBOBaTB, nucxoasa mus3

CBOMX BO3MOYKHOCTEH;

- SMIIATHH, BKJTIOYAIONIEH
CITOCOOHOCTD IMOHUMATH
PMOIIMOHAIBHOE COCTOSIHUE
NPYTUX, YYUTBHIBATH €ro IpH

OCYILIECTBIICHUU
KOMMYHUKAIUHU, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPEIKNBAHUIO;

- COIIUAJIBbHBIX HaBBbIKOB,
BKJIIOYAIOIINX CIIOCOOHOCTD
BLICTpAUBAaTh  OTHOIICHHS]  C

NPYTUMH  JIIOABMH, 3a00THTHCA,
[IPOSIBIIATH UHTEPEC U pa3pelaTh
KOH(JINKTHI

OK 04 DddexTuBHO
B3aMOJIEVCTBOBATH U
paboTaTh B KOJIJIEKTHBE
1 KOMaHIe

CaMOCTOSITEILHOCTH H
CaMOOITPEETIECHHUIO;

-OBJIaJIcHNE HaBBIKAMU y4eOHO-
MCCIIEIOBATENILCKOM, IPOEKTHOM
1 COITUABbHOM JICATEIbHOCTH;
OBiailecHue  YHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU

IMENCTBUSIMU:

COTOBHOCTb K CaMOPAa3BUTHIO,[-

YMETH IIOHATUAMU:

CIIy4aifHbII OIBIT U ciy4yaiiHOoe cOObITHE,

OIepupOBaThH

COOBITHS;
v

BEPOSITHOCTh  CIIy4alHOTO

YMETh
MICTIOJIb30BAHNEM TI'paUUeCKUX METOOB;
MPUMEHSATh  (OPMYJIBI  CIIOXKEHUS
YMHOXEHUS BEPOATHOCTEH,

BBIYUCITATH BCPOATHOCTDH
H

KOMOUWHATOpHbIE (PAKTHI U (GOPMYIIBI TPU
[PELIICHUH 3a]1a4; OIICHUBATH BEPOSTHOCTH

0) COBMeCTHas IeATEeITbHOCTD:

[pEATbHBIX  COOBITHI; 3HAKOMCTBO  CO|




MOHUMATh U MCIOJIH30BaTh
MPEUMYIIECTBA KOMAHIHOW W
WHIUBUTyaIbHON PabOTHI;

- MIPUHUMATDH 11K COBMECTHOM
NesTeTbHOCTH, OPraHU30BbIBATH

1 KOOPJAMHHUPOBATH ACHCTBHS 10
€¢ IJOCTHXKCHHUIO: COCTaBIIATH
[JIaH JEHUCTBUM, paCHpPENeIATh,
poiM C  y4eTOM  MHEHUU
Y4aCTHUKOB o0cyXaaTh|
[pe3yJIbTaThI COBMECTHOM
PaboTHI;

- KOOPAUHUPOBATH U BLIITOJHATH
paboTy B YCIOBHUAX PEAIBHOTO,

BUPTYaIbHOI'O u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYLIECTBISATh IO3UTHUBHOE
CTpAaTerM4ecKoe IOBEIICHUE B
Pa3InYHbIX CUTYyaLUsX,
[IPOSIBIISITD TBOPYECTBO u
BOOOpaxxeHue, OBITH,
MHUIIMATHBHBIM.

OBnaseHre  yHUBEPCAJIbHBIMU

PETYISATHBHBIMH J€HCTBUSIMHU:
r) OpuHATHE ce0sl | JIPYTux|
UTFO 1M :

NpPUHUMATh  MOTHBBI

ApPTYMEHTBI JPYTUX JIOJEeH IMpH

u

aHaITN3e pe3yIbTaToB
esITeTbHOCTH;

Ipu3HaBaTb CBOC TIIpaBO U

IIPYroro 4enoBeKa

CIIy4ailHBIMU
[IPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA|
MPUPOIHBIX

BCIIMYNHaAMU, YMCHHE

OOJIBIIMX YHCET B 151

O6HI€CTB€HHBIX SIBJICHUSAX

yMeTb  CBOOOJHO  ONEPUPOBATH|

TTOHATUAMMU: CTCIICHDb C O CJIbIM

[I0Ka3aTeleM, KOPEHb  HaTypaJlbHOM

CTCIICHU, CTCIICHb C pPalUOHAJIbHBIM
I10Ka3aTCJIEM,
,Z[CﬁCTBPITGJ'IBHHM

I10Ka3aTCJIEM, J'IOl"apI/I(l)M quciia, CHHYC,

CTETICHb
(BEIIECTBEHHBIM)

C

KOCMHYC W TaHI'CHC IIPOU3BOJIBHOI'O

YHCIIa;

yMETb  CBOOOJHO  OIEPUPOBATH)

NOHATHAME: Tpaduk (yHKIMH, oOpaTHas]

(b yHKIHS, GbyHKIUH,
ITHeHas KBaJ[paTHYHAaS]

KOMITO3UITUS
byHKIHS,

(byHKIMS, CTeNeHHass QYHKIHS C IIEIbIM
MIOKa3aTeseM,

(byHKIUY,
TPUTOHOMETPUYECKHE

TPUTOHOMETPHUYECKHE
oOpaTHBbIC
byHKIUY,

norapudmmuyaeckas

rpaduky

[OKa3aTelbHas
(yHKINU;  yMETh
(yHKIWH, BBIIOIHATE MpeoOpa3oBaHUs]
rpadukoB QpyHKUINH;

- YMETb MCII0JIb30BaTh Ipapuku GyHKIUH
ISt U3Y4YEHHUS IIPOLIECCOB u
3aBUCHUMOCTEN NPU PpELICHHH 3aJad U3
NPYTUX  Y4eOHBIX MpPEeIMETOB U U3

"
CTPOUTH

[peaTbHOM JKM3HU; BBIpa)kaTh (HOpMyIaMu
3aBUCUMOCTHU MC)KI[y BCINYMHaMU,
- CBOOOJHO OMEPUPOBATH TOHATUIMHU:

MpaBO  JPYruxX JIIOJEH  HAUYETHOCTh  (PYHKIUH, TEPHOJAUYHOCTD
OLINOKH; (yHKIMH, OrpaHUYEHHOCTh (DYHKIHH,
- pa3BMBaTh  CIIOCOOHOCTHMOHOTOHHOCTh  (YHKLHH, JKCTPEMYM
MOHMMaTb MHUP C TNO3UUUHQYHKIMK, HauOoJblllee W HAaUMEHbIIee

BHAYCHUA (I)YHKI_II/II/I Ha TIIPOMCIKYTKCE,

YMETb MIPOBOAUTD UCCIIEIOBaHNE
byHKIIHIH;

- YMETb HCIIOJIb30BaTh CBOICTBAa U
rpaduky  QyHKUMH OIS pelieHus
ypaBHEHMI, HEPaBEHCTB M 3aJad C
rapamMeTpamu; n300pakaTh HA

KOOPAMHATHON IUIOCKOCTH MHOXECTBA|
[peIICHUI ypaBHEHHH, HEpaBEHCTB U HUX
CUCTEM




OK 05 OcymiecTBasiTh
YCTHYIO M TICBMEHHYIO
KOMMYHHUKAITUIO HA
roCcyJaapCTBEHHOM
s13BIKe Poccuiickoit
Denepanyu ¢ y4eToM
0coOeHHOCTEH
COLIMAJILHOT'O U
KYJIbTYPHOTO
KOHTEKCTa

B
BOCITUTAHMS:

oOJactu 3CTETAYECKOTO)

- ICTETUYECKOE OTHOIICHHE K
MUDY, BKJIIOYasi 3CTETUKY ObITa,
HAy4YHOTO

TBOPUYECTBA,

148 TCXHUYCCKOTI'O|
criopta, Tpyla Wu
0O0IIICCTBCHHEIX OTHOIICHUIA,

- CIIOCOOHOCTH BOCHPHUHUMATH
pa3jIMYHbIC  BUIBI
TPaJUIUd U TBOPYECTBO CBOEIO
W JIPYrMX HapOJOB, OIIYINATh
OMOI[MOHAIBHOE  BO3ACHCTBUE

HCKYCCTBaA,

HCKYCCTBA,
- yOeXKJICHHOCTh B 3HAYUMOCTH
TSt o01iecTBa
OTCUECTBEHHOTO W  MHPOBOTO

JIUMYHOCTH U

MCKYCCTBA, OTHHUYCCKHUX

KYJIbTYPHBIX Tpaguuui u
HApOIHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXKECHUIO
B pa3HbIX BHJAX HCKYCCTBa,
CTpeMIICHHE TPOSIBIIATH
Ka4yecTBa TBOPUECKOU JTMYHOCTH;
OBnaseHre  yHUBEPCAJIbHBIMU
KOMMYHHUKATHBHBIMH
ITEVCTBUSIMU:

a) oO1IeHueE:

- OCYILIECTBISATh KOMMYHUKAIH
BO Bcex c(hepax KU3HHU;

- pacno3HaBaThb HeBepOaIbHBIE
cpencTBa OOIIEHUS, MOHUMATH
3HAYECHHE COIMAIBHBIX 3HAKOB,
pacro3HaBaThb MIPEIIOCHIIKH
KOH(IMKTHBIX ~ CUTyalui
CMsr4aTh KOH(IUKTHL;
pa3BepHYTO JIOTUYHO

M3JIaraTb CBOKO TOYKY 3pPCHUA (|

)51

u

M CITOJIBb30BaHHEM SI3BIKOBBIX]

CpezcTB

YMETb  ONEpUPOBATH  MOHSTHUSIMHU:
cpenHee — apudMeTHUecKoe, MeuaHa,
HanOoJblllee M HaMMEHbIee 3HAYeHUS,
[pazMax, CTaHJIapPTHOE

OTKJIOHEHHE YHCIOBOTO HabOpa; yMeHHe

TMCIIEPCHS,
M3BIICKATh, MHTEPIPETHPOBATH
MH(pOpMAIIHIO, IIPEJCTAaBICHHYI0 B
rabmuiax, Ha Juarpammax, rpadukax,
OTpaKaIOIIYIO peabHBIX|

[IPOLCCCOB H HBJ'IeHHfI; MMpCaACTaBJIATD

CBOMCTBA

nH(QOpMAIMI0O C TOMOIIBID TaONHIl |
TuarpamMm; HCCJICI0BaTh CTATHCTUYCCKHE
TaHHBIC, B TOM YHCJIE C MPUMCHCHHEM
rpa@UUecKuX METOJOB M DIJICKTPOHHBIX
CPEICTB;

- YMETh ONIEPUPOBATH MOHITHIMH: TOYKA,
mpsiMas, IPOCTPAHCTBO,
NIBYIpaHHBIA  yroJ, CKpEIIMBAOIIHECs
[psIMBIC, apauIeIbHOCTh
MEepIEHINKYISIPHOCTD PSIMBIX
[UIOCKOCTEH, YroJl MEXY MPSIMBIMH, YTOJI

IJIOCKOCTb,

H
H

MEXAY NpPSAMOM M IUIOCKOCTBIO, YIOJ
MCKAY IINIOCKOCTAMMU,
TOYKH 0 IJIOCKOCTHU, PACCTOAHUC MCKIY
MEXKIY

paccTosHuEe 0T
MPSIMBIMH, paccrosiHre
[IOCKOCTSIMH;

- yMeThb MHCIIOJIb30BaTh MpPHU pELICHUY]
3ajady U3yuyeHHbIE (AKTBI M TEOPEMbI
[UIaHUMETPHH; YMEHUE  OIICHUBATH|

[pa3Mepbl 00BEKTOB OKPY>KAOLIETO MUPA

OK 06 IIposBiAaTs
rpaX/IaHCKO-
MaTPUOTHYECKYIO
[O3ULIMIO,
IEMOHCTPUPOBATh
OCO3HAHHOE [TOBEICHUE
Ha OCHOBE

TpaUITIOHHBIX

OCO3HaHHE OOYyYaIIIUMUCH

[POCCUIICKOM TPaKJaHCKON
MICHTUYHOCTH;
LIEJICHANIPABIICHHOE DPa3BUTHE,

BHYTpCHHCﬁ O3HMIIMH JTUYHOCTH

- YMETb OIIEPUPOBATH IMOHATHUSIMMU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPJINHAT,
KOOPAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIPHOE IIPOU3BEACHUE, YT O
MEXKy BEKTOPAMH, CYMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YUCIIO;
HaXOIUTh C IIOMOIIBIO U3YYEHHBIX

Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEM
HapOJ0B Poccuiickon

(hopMyJ1 KOOpJMHATHI CEPEANHBI OTPE3Ka,




00IIEUEI0BEYECKUX
IIEHHOCTEH, B TOM
YUCIIEC C YICTOM
rapMOHH3AIUN
MEKHAIIMOHAIBHBIX U
MEXPEJIIUTUO3HBIX
OTHOIIICHUH,
[MPUMEHSATH CTAHIaPThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS

denepanyu, HCTOPUYECKUX U]
HAI[MOHAJIbHO-KYJIbTYPHBIX

TpaIUIU, dhopmupoBaHUe
CHUCTEMbl 3HAYUMBIX IIEHHOCTHO-

CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIMOHHOIO
MUPOBO33PEHH,

[MPAaBOCO3HAHUS, 3KOJIOTHYECKOM

KYJIbTYPBI, CIIOCOOHOCTH|
CTaBUTb 1IETM W  CTPOWTH
PKI3HEHHBIC TUIAHbI;

B 4acTH IPaKIaHCKOTO
[BOCIIUTaHUA:

- OCO3HaHHE CBOMX|
KOHCTUTYLMOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHUE

3aKOHA M MPABOIIOPSIIKA;

- IIPpUHATHC TPpaAuIIUOHHBbIX]
HAaIlMOHAJIbHBIX,
06H_IC‘ICJ'IOBC‘ICCKI/IX
TYMaHUCTHYCCKUX 151

NMICMOKPAaTUICCKHUX HGHHOCTGI;'I;

- TOTOBHOCTb IPOTUBOCTOATH
11/1€0JI0T U AKCTpEMH3MA,
Hal[MOHaJIN3Ma,  KceHodoouw,
ITUCKpUMUHALIUN 1o
COLIUANIbHBIM, PEITUTHO3HBIM,
[PacOBBIM, HaIlMOHAJIbHBIM
[pHU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO

MEATCIIBHOCTD B I/IHTCpecaX
o011ecTBa,

Yy4aCTBOBAaTb B CaMOYIIpaBJICHUH

FPaKIaHCKOTO
B o011eo0pa3oBaTeIbHOM

OpraHu3aIu u JIETCKO-,
FOHOILECKUX OpTraHu3aIusX;

- YMEHHE B3aMMOJIECTBOBATH C
COONUAJIBHBIMHA HWHCTHTYTaMU B
COOTBETCTBUU C MX (PyHKUHAMU
11 HA3HAYCHUEM,

- TOTOBHOCTh K T'YMAHUTAPHOH M|
BOJIOHTEPCKOM JIESITETLHOCTH;

MMATPUOTUYCCKOI'O BOCITUTAHUS:

- c(OpPMHPOBAHHOCTH
[POCCUICKOMN IPAXKIAHCKON
MJICHTUYHOCTH,  HaTPHOTH3MA,

[pPacCTOsTHUE MEXAY ABYMS TOUKAMU;
-yMETh BBIOUPATh MOAXOISALINI
M3y4EHHBIN METOJI JUIsl pELICHUS 3a/1a4H,
[pacro3HaBaTh MaTeMaTH4ecKue (pakThl U
MaTeMaTHYeCKUE MOJIETN B IPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE TPUBOAUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUM POCCUNCKON
1 MUPOBOW MaTEMaTUYE€CKON HAYKH.

- YMETb ONEpPUPOBATH
CITy4alHBIN OMBIT U CIydallHOE COOBITHE,
CIIy4alHOTO  COOBITHUS,
c

IIOHATHUAMM

BCPOATHOCTD
YMCTb BbIYUCIATH

MCIIOJIb30BaHUEM TpaUUECKUX METOJIOB,;
bopmyIbl

BEPOSITHOCTh

[MIPUMCHATH CJIOKCHU A H

[YMHO>XXECHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIE (PAKTBI M POPMYIBI TIPU
[PEIIEHNN 3aJa4; OLICHUBAaTh BEPOSITHOCTH]
[peabHBIX  COOBITUH;
CIIy4aliHBIMU

[IPUBOJUTD IIPHUMCPLI IIPOABJICHHA 3aKOHA,

3HAaKOMCTBO CO|

BCINYHNHaAMMU, YMCHUC

0OJBIIMX 4YKUCEd B INPUPOJHBIX U

OOIIIECTBEHHBIX SBJICHUIX

YBaKEHHUsSI K CBOEMY Hapony,




UyBCTBA OTBETCTBEHHOCTH IEPE]T
PonuHON, TOpIOCTH 3a CBOM
Kpail, cBor0 PoauHy, CBON S3BIK
1 KyJbTypy, M0OpOLLIOE U
HACTOSIICE
MHOTOHAIIMOHAJILHOTO  HApoJia
Poccuu;

- IICHHOCTHOC OTHOIICHUE K|
FOCYJIapCTBEHHBIM  CHUMBOJIaM,
MCTOPUYECKOMY U TMPUPOTHOMY
HaCJICIUIO, MMaMSITHHKaM,
TpaguuusM HapoaoB Poccuwm,
nocTkeHUsIM Poccuu B Hayke,
MCKYCCTBE, criopre,
TEXHOJIOTHSX U TPY/IE;

- uuaernas yOEXKIEHHOCTD,
FOTOBHOCTh K CIYXEHUIO W
BalIUTe OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOCHHEBIC 00y4aromuMucs
MEXKIPEIMETHbIE TIOHATHUS U
YHUBEpCAJIbHBIC yueOHbIE
IeiicTBUS (perynsiTUBHbBIE,
[MO03HABATECIIbLHEIC,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH Hx
MCIIOIb30BaHUS B
[MO3HABATEILHOM M COLIMAILHOU
[IpaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIIBHOMY
[JIAHUPOBAHUIO il
OCYIIIECTBIICHUIO yueOHOU
eI TeIIbHOCTH, OpraHu3alH
y4eOHOTO  COTPYAHHYECTBA C
MegarorndyecKuMu pabOTHUKAMHU
M CBEPCTHUKAMH, K y4YacTHUIO B
[MOCTPOEHUU  MHAMBUIYAJIbHOM
00pa3oBaTeNbHOI TPAeKTOPUH;

- OBJIaJICHUE HABBIKAMH YIEOHO-
MCCIIEIOBATENIbCKOM, TPOEKTHOM
1 COIIMAILHOMN NeITEILHOCTHU




OK 07 CozeilicTBOBaThL
COXPAHEHHUIO
OKpY>Karoleu cpebl,
pecypcocOepexeHHIo,
[PUMEHSTH 3HAHUS 00
M3MECHCHHUU KIIUMaTa,
[TPUHITAITBI
OEepEeKINBOTO
[IPOU3BOJICTBA,

b PexTUBHO
MEeNCTBOBATE B
Ype3BhIYAITHBIX
CUTYaIUIX

- HE NpUHUMATh JIEUCTBUS,
[IPUHOCSIINE BPE OKPYKAIOIIEH
cpene;

- YMETh IIPOTHO3UPOBATH
HEeOIaroNpUsTHbIE
DKOJIOTUYECKHE IIOCJIEICTBHS]]
[PEAIPUHUMAEMBIX  JEHCTBUM,

[Ipe0TBpallaTh UX;

- PaCcIupUTh OIIBIT
MEATCIIBHOCTH 9KOJIOTHYECKOU
HAIIPAaBJIICHHOCTH,

- pazpa0aTbIBaTh IUIAH PELICHUs
po0JIeMbl € YYETOM aHaIu3a
MMCIOIIUXCA MAaTCpHAIIbHBIX M
HeMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIIATh
L[€JICHANPABIECHHbBIN TIOHUCK
[epeHoca CpesicTB U CHocoOoB
neiicTBUsl B MPO(ecCHOHANBHYIO
cpeay;

- YMeTb IEpEeHOCUTh 3HAHUS B

[103HABATEIbHYIO u
[IPAKTUYECKYIO o0actu
PKU3HEACATCIIBHOCTH,

- IpeaIaratb HOBBIE IPOEKTHL,-

OLICHUBATb HWJACH C TIO3UIIUH]
[HOBH3HBI, OpUTrMHAJIbHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

- JaBaTb OLICHKY HOBBIM|
CUTyallusIM, BHOCHUTbH
KOPPCKTHBBI B JACATCIBHOCTD,
OLICHUBATh COOTBETCTBUEC

- YMETh
pynxums,
MIPON3BOTHAS,

OIpeaeICHHbIN

OTIEpPUPOBATH  MOHSTHSIMHU:
HeIpephIBHAS byHKIIHS,

nepBooOpa3Has,
UHTETpa; YMETH|
HaXOJIUTb IMPOU3BOAHBIC 3JICMCHTAPHBIX]

bymKumii,
MaTCpHaJIbl; UCCIICA0OBATh B HpOCTGfIHlHX

UCTIONB3YS  CIIPaBOYHBIC
ciydasx (YHKIIMM Ha MOHOTOHHOCTb,
HAXOIUTh HAWOOJBIIUE W HAUMEHBIINE
BHAUYCHHUS (YHKIMH; CTPOUTHh Tpaduku
MHOTOYJICHOB

C HCIIOJIBb30BaHUCM

arnmapara MaTEMaTU4YeCKOro  aHaJIu3a;
[IPUMEHATHh IIPOU3BOJHYIO IPU PELICHUH
3a/7a4 Ha JBHKCHHE; PEIIATh ITPAKTHUKO-
OPHUEHTUPOBAHHBIE

3aga4u Ha

HauOOJIbIINE M HAaWMCEHBIIUE 3HA4YCHUA,
Ha HaXOXACHUC 1IYTH, CKOPOCTU U
YCKOPCHHU;

- YMCTb OIICPHUPOBATH
JIBUOKCHHUC B IIPOCTPAaHCTBC, HOI[O6HBI€

(I)I/Il"ypbl B IIPOCTPAHCTBE; MCIIOJIb30BATh

IIOHATHUAMM

OTHOILEHUE IUIOIIAJEH IOBEPXHOCTEU U

00BEMOB TTOJIOOHBIX (UTYP MPH PEHICHUHY]
3anay;

YMETh BBIYHCISATH T€OMETPHUECKHUE
BEJIMYMHBI  (JUIMHA, YTOJ, IUIOLIA/b,
00BEM, TUIOIIAb MIOBEPXHOCTN),
MCIIONB3Ysl U3ydeHHble (GOpMYyJIbl U
METO/1bI

[PE3yJIbTAaTOB LIETISIM

2. CTpyKTypa u coaep:kaHue 001e00pa3oBaTe/IbHON AN CHUNIIHHBI

2.1. O0beM AMCUMIIMHBI M BUAbI Y4e0HO# padoThI

O6beM B yacax

Bun yuebHOM pabOTHI OYHO-
a ’ OV | aounas

O06bemM 00pa3oBaTeIbHON MPOTPAMMBI 340 340
Koncynbranuu
CymmapHast yueOHast Harpy3ka BO B3aMOJICHCTBUH C TIPENo/jaBaTeIeM 307 148
B TOM YHCIIE:
JIEKIIUH, YPOKHU 134 64
MIPAKTUYECKHE 3aHATHS 173 84
JlaGoparopHas paboTa




[TpodeccnoHanbHO OPHEHTUPOBAHHOE COCPKAHIE

B TOM YHCJIC:

JICKLIVH, YPOKH

IMPAKTUYCCKUEC 3aHATUA

CamocrositenpHas padoTta 15 186

KonTtpob 18 6

[TpomexyTouHas aTTecTalus — SK3aMeH (2 ceMecTp)

2.2. TemaTH4eCKHIi IUIAH U COJeP:KaHUE YUeOHOM MU CIHUTIIMHBI
Ounas popma

HauMeHoBaN Coaep:xanue yueOHOro MaTepuasa (OCHOBHOE U ObLe ®opmup
npogeccnoHaIbHO-0PUEHTHPOBAHHOE), yemble
He pa3iaesioB U M
JIabopaToOpHbIe U NPAKTHYeCKUe 3aHATHS, KoMIleTe
TeM . 4acoB
NMPHUKJIATHOA MOAYJIb (MPU HAJIUYHNH) HUMHU
1 2 3 4
OcHoBHoOe coaepKkaHue
Paznen 1. 20
IloBTOpPEHME
Kypca
MaTeMaTHKH
OCHOBHOI
HIKOJIbI
Tema 1.1 Coneprxkanue y4eOHOTo MaTepuana
Ilene u 3agaum | ba3oBele 3HAHWUS W yMEHHS 110 MaTeMaTHKE B
MaTeMaTUKU npo()e€CCHOHATIBHON U B IOBCEAHEBHOM JESTEIBHOCTH.
npu  oCcBOCHHHU | KOMOMHMPOBAHHOE 3aHATHE 2
CHEIUAIIbHOCTH
Tema 1.2 CogepxaHue yaeOHOTO MaTepHuaa OK-01,
Yucna u | JleMcTBUs HaJ TOJOXHUTEIBHBIMM U OTPULATEIbHBIMU OK-02,
BBIUNCJICHMUSL. YHCJIaMU, OOBIKHOBEHHBIMH U JECATUYHBIMU JIPOOSMHU. OK-03,
Belpaskenus  wu | JleficTBus co creneHsMH, (OPMYIBI COKPAIIEHHOTO 2 OK-04,
IpeoOpa3oBaHus | YMHOKEHHSL. OK-05,
Komb6unupoBaHHoe 3aHsdTue OK-06,
Tema 1.3. IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJAEPKAHHE OK-07
I'eomerpuss Ha | (cogep:KaHue MPUKJIATHOTO MOIYJIA)
IJIOCKOCTH Bupl miockux GuUryp v ux miomaib.
[IpakTHKO-OpHEHTUPOBaHHbIE  3aJadyd B Kypce 2
FeOMETPHUH Ha IIOCKOCTH
[IpakTHueckoe 3aHsTHE
Tema 1.4 Copneprkanue yueOHOTo MaTepuana
[TpouienTHBIE [TpocTble mPOLEHTHI, pa3HbIe CIIOCOOBI UX BBIYHUCICHUS.
BBIYMCIICHUS C11oKHBIE IPOLIEHTHI 4
[IpakTHueckoe 3aHsTHE
Tema 1.5 Coneprkanue yaeOHOro MaTepuana




VYpaBHeHuss u

Jlunelinble, KBaApaTHbBIE, IPOOHO-IMHEWHBIC YPAaBHEHUS

HEpaBEHCTBA Y HEPaBEHCTBA 2
[IpakTrueckoe 3aHsTHE
Tema 1.6 CopepxaHue yaeOHOT0o MaTepuaa
Cucremsl CriocoObl  pemieHusi CHCTEM JIMHEHHBIX YpaBHEHHH.
ypaBHEHUI u | [louarus: Mmatpuna 2x2 u 3x3, onpeaenuTeab MaTpUIbL. 6
HEPABEHCTB Meron T'aycca. Cuctembl HEJIMHEHHBIX YpaBHEHUM.
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3aHarue
Tema 1.7 ConepxaHue yaeOHOT0O MaTepuaa
Bxonnon Bbiuucnenust u  npeoOpa3oBaHus. YpaBHEHUS U
KOHTPOJIb HEpaBeHCTBA. ['eoMeTpus Ha INIOCKOCTH 2
KonTponbnas pabota
Pasznea 2 20
IIpsimbie "
IULIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Coneprxkanue yaeOHOro MaTepuana
OcHoBHbIE [Ipenmer ctepeomerpuu. OCHOBHBIE MOHATHUS (TOYKA,
HIOHSTHSA npsiMasi,  IUIOCKOCTh,  MpOCTpaHCcTBO).  OCHOBHBIE 2
CTEPEOMETPUHU. | aKCHOMBI CTEpEeOMETPHH. Ilepecekaromuecs,
Pacnoniocxxenue | mapaienbHble W cKpeuiuBaroiuecs npsimbie. [Ipusznak
IPSIMBIX U | M CBOMCTBO CKpeLIMBAIOIUXCS NpsMbIX. OCHOBHBIE
IIJIOCKOCTEMN IIPOCTPAHCTBEHHBIE (PUTYPHI.
Komb6unnpoBanHoe 3aHaTne
Tema 2.2. Cogepxanue yueOHOT0O MaTepuana
[Mapanmnensnoct | IlapannensHble npsMas W IulockocTs. OmnpeneneHue.
b npameix, | [IpusHak. CaoiicTBa (c JIOKa3aTeNbCTBOM). OK-01,
npsIMON u | [Tapamnensnele miuockoctu. OnpenenceHue. I[IpusHak. OK-03,
IJIOCKOCTH, CaoiicTBa (C J0OKa3aTenbCTBOM). TeTpasap U €ro 6 OK-04
IIJIOCKOCTEN anemeHTsl. [lapamnenenunen W €ro  JJIEMEHTHI.
CBolicTBa MPOTHUBOMNOJOXKHBIX TpaHEed M JuaroHaieu
napamienenunena. lloctpoenne ceuenunit. Pemenue
3aj1ad.
KomOunupoBanHoe 3aHaTHe
Tema 2.3. Coneprxanue yueOHOro MaTepuaa
[Tepnennukynsap | Ilepnernukynspabie npsiMble. [lapannensHbie mpsMbIe,
HOCTb IIPSIMBIX, | MIEPICHIUKYIISIPHBIC K MJIOCKOCTH. [Tpusznak
psIMOH U MEPIECHIUKYIISIPHOCTH IPSAMOM 51 IJIOCKOCTH.
IJIOCKOCTH, JokazarensctBo.  [lepneHauKymnsip W HakJIOHHasl.
IJIOCKOCTEMN IlepnieHiuKynspHBIE IIJIOCKOCTH. [Tpuznak 2
NEPIEHIUKYIJIIPHOCTHU IUNIOCKOCTEN. JloKa3aTeNnbCTBO.
PaccTosHus B mpocTpaHCTBE
Komb6unupoBanHoe 3aHsaTue
Tema 2.4. Coneprkanue yaeOHOro MaTepuana




Teopema o Tpex

Teopema o Tpex nepneHaukyispax. Jloka3aTenbCTBO.

NEPHECHANKYISIP | YTOI MEXIy MNPAMOM M IUIOCKOCTBIO. YTOI MEXIY 4
ax IIJIOCKOCTSIMU
Komb6unupoBanHoe 3aHarue
Tema 2.5. IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE
[TapamnenpHele, | (cogepskaHHe NMPUKJIATHOTO MOLYJIS)
HNEPIEHIUKYIAP | AKCHOMBI CTEPEOMETPUHU. [lepneHIUKYIAPHOCTD
HBIE, NpsIMON M IUIOCKOCTH, NMapaJjIeNbHOCTh JIBYX HPSIMBIX, 4
CKPELIUBAIOIINE | MEPHIEHAUKYJISIPHBIX IUIOCKOCTH, MEPHEHIUKYISIPHOCTH
s IpsIMbIE IIJIOCKOCTEMN
[TpakTrueckoe 3aHsATHE
Tema 2.6. Copepxanue yaeOHOT0 MaTepuaa
Pemenne 3anmad. | PaconoxeHue mpsiMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.
[IpsimMble u | [lepnieHaUKYIAPHOCT, U NAPAIICIBHOCTh MHPSAMBIX M
MJIOCKOCTH B | uiockoctel. CKpelmBarouuecs npsmble 2
MIPOCTPAHCTBE KounTponbnas pabota
Paznen 3. 16
Koopaunatsl u
BEKTOPbI
Tema 3.1 Cogepxanue yueOHOro MaTrepuana
JlexapToBbI JlexkapToBbI KOOPAWHATHI B pocTpaHcTBe. [Ipocreitne OK-02
KOOpPJMHATBl B | 33layd B KoopJuHarax. PaccrosiHue Mexay IByms 4 OK-OB:
IIPOCTPAHCTBE. | TOUYKAMM, KOOPJAUHATHI CEPEAUHBI OTPE3KA OK-04,
Paccrosine Komb6unupoBanHoe 3aHdTue
MEXIy  JByMs
TOYKaMH.
Koopaunarsl
CEpEeIUHBI
oTpe3Ka
Tema 3.2 Copneprxanue yueOHOro MaTepuaia
BekTopsl B | Bexktopel B mpocTtpaHcTBe. ClokeHHE W BbIYUTAHUE
MIPOCTPAHCTBE. BEKTOPOB. ~ YMHOXEHHME  BEKTOpa  Ha  YHCJIO.
VYron mexny | Kommnanapasie Bektopbl. CKalisipHOE MpOU3BENECHUE
BEKTOPaMH. BEKTOPOB. Paznoxenue BEKTOpa o TpeM 6
CxkanspHoe HEKOMIUIAaHAapHBIM BekTopaM. KoopauHatel BeKTOpa,
IIPOU3BE/ICHUE CKaJIsIPHOE MPOU3BEACHHUE BEKTOPOB B KOOpAMHATAX,
BEKTOPOB yroJl MEXIy BEKTOpaMH, Yrol MeXAy MpsIMOd H
IUIOCKOCTBIO, YrOJd MEXIYy IUIOCKOCTSMH. YpaBHEHHE
IUIOCKOCTH. ['eoMeTpuuecKknii CMBICI ONpEenEaUTENs 2X2
Komb6unupoBanHoe 3aHsarue
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME
IIpakTuxo- (comep:kaHue NPUKJIATHOTO MOAYJIS)
opueHtupoBanH | KoopanHaTHas 110CKOCTb. BrlunciieHne paccTosHui u
bl€ 3aJa4d Ha | JIOLAAEH Ha IUNIOCKOCTH. KonnuecTBEHHBIE PacyeThl 4

KOOPAMHATHOMU
IJIOCKOCTH

[IpakTrueckoe 3aHsTHE




Tema 3.4
Penrenue 3amau.

Coneprkanue yueOHOTO MaTepuaia

JlekapTOoBbl KOOpJMHATBI B MPOCTPAHCTBE. BEKTOpHI B

Koopaunatel u | mpoctpanctBe. CllO)KEHHWE H BBIYATAHHE BEKTOPOB.

BEKTOPBI VYMHOXKEeHHe BekTopa Ha uucio. KommiaHapHble
BeKTOpbl.  CKalnsipHO€  INPOU3BEIECHHE  BEKTOPOB.
PasnokeHne BeKTOpa MO TpEM HEKOMILJIaHAPHBIM
BekTopaM. [Ipocreiimme 3amadyu B KOOpAMHATaX. 2
Koopaunatsl BeKTOpa, pacCTOSHHUE MEXAY TOYKaMH,
KOOPJIMHAThI CepeluHbI OTpe3Ka, CKaJIApHOE
IPOM3BEACHUE BEKTOPOB B KOOPAMHATAX, YrOJ MEXIy
BEKTOpaMHM, YroJl MEXIy MPsAMON M IUIOCKOCTBIO, Yroj
MEXy TUIOCKOCTSIMU
Konrponsnas padora

Paznen 4. 40

OcHoBBI

TPUTOHOMETPH

u.

Tpuronomerpu

yeckHue

GyHkumnu

Tema 4.1 Coneprxkanue yaeOHOro MaTepuana

Tpuronomerpuy | Panmuannas mepa yria. [IoBopoT Touku BOKpYT Haudaia

eckne QyHkMM | KoopauHat. Onpe/eseHre CUHyca, KOCHHYca, TAHTeHca 4

IIPOM3BOJIBHOIO | U KOTAaHI'€HCA. 3HAKM CHUHYCA, KOCHHYCA, TaHI€HCa M

yria, YKMCIIa. | KOTAHT'€HCA TI0 4YETBEPTAM. 3aBUCUMOCTb  MEXKIY

Pagyannas M | CHHYCOM, KOCHHYCOM, TAaHT€HCOM U KOTaHTE€HCOM

rpajycHas Mepa | OJTHOTO U TOTO K€ yria

yria KombOuHMpoBaHHOE 3aHATHE OK-04,

Tema 4.2 Cogepxanue yaeOHOT0O MaTepuana OK-05

OcHoBHbIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, OK-06,

TPUTOHOMETPHY | TAHTEHC W KOTAaHIeHC YIIIOB o U - o. Dopmynbl 4

€CKHe NIPUBEICHUS

TOKJIECTBA. KombOuHMpoBaHHOE 3aHATHE

Dopmyisl

IpUBEICHUS

Tema 4.3 Copneprxanue yueOHOro MaTepuaa

Cunyc, Cymma u pasHocTh cuHycoB. CyMMa U pPa3HOCTb

KOCHHYC, KocuHycoB. CHMHYyC W KOCHMHYC JBOMHOIO yrija.

TaHIeHC CYMMBI | DopMyIibl TOJIOBUHHOTO yria. [Ipeobpa3zoBaHus cyMMBbI 8

u pasHocTu
JIBYX YTJIOB
Cunyc u
KOCHHYC

JIBOMHOTO yIJIa.
Dopmysl
MMOJIOBUHHOTO

TPUTOHOMETPUUECKUX (YHKIHUM B NpPOU3BENCHHE W

IIPOU3BEICHUS B CyMMYy. Beipaxxenue
TPUTOHOMETPUUECKUX  (QYHKIHMM  4epe3  TaHTeHC
ITOJIOBUHHOTO apryMeHTa. IIpeoOpa3zoBanus

HpOCTCfIH.IPIX TPUTOHOMCTPUYICCKUX BBIpa)KeHI/Iﬁ

KoMmOuHMpOBaHHOE 3aHATHE




yria

Tema 4.4 Coneprkanue y4eOHOTo MaTepuana
DyHKIUH, ux | O6nacth ompeneseHUss ©W MHOXKECTBO 3HAYCHUU
CBOICTBA. ¢bynknuii. YE€rHOCTh, HEYETHOCTH, HEPUOAUYHOCTH
Crioco6b1 ¢ynkuunit. CiocoOsl 3aganust GyHKIUH
3a7aHuA Kom0unupoBaHHOE 3aHATHE
byHKIII
Tema 4.5 Coneprkanue ydeOHOro MaTepraa
Tpuronomerpuu | O0nacte ONpENEIeHUsT W MHOXKECTBO  3HAUCHHM
eckue (DyHKLUH, | TPUTOHOMETPUYECKUX (GyHKIMH. YérHocTs,
UX CBOMCTBA M | HEUYETHOCTh, MEPHOJAUYHOCTh TPUTOHOMETPUUECKUX
rpaduku ¢ynkuunii. CoiicTBa u rpaduku GyHKIHNA y = COS X, y =
sin X, y = tg X, y = ctg X.
Kom06uHMpoBaHHOE 3aHATHE.
Tema 4.6 Cogepxanue yueOHOro MaTrepuana
[IpeobpazoBanu | Cxkatue U pacTsiKeHUE rpa)uKOB TPUTOHOMETPHUIECKUX
e rpaguKoB | QYHKIIH.
tpuronomerpud | [IpeoOpasoBanue  rpaukoB  TPUTOHOMETPUYECKHUX
eckux QyHKIMH | QyHKOUI
IIpakTHueckoe 3aHsaTHE
Tema 4.7 IIpodeccrnoHaILHO-OPUEHTUPOBAHHOE  COJEPKAHME
Onucanue (conep:kaHue NMPUKJIATHOTO MOXYJIA)
npou3BoACTBEH | Mcmonb3oBaHue CBOICTB TPUTOHOMETPUUECKUX
HBIX MPOIECCOB | (yHKIUH B MIPO(PECCHOHAIBHBIX 3a/1a4ax
c noMoIneko | [IpakTuyeckoe 3aHsTHE
rpadukoB
byHKIMMA
Tema 4.8 Copneprxanue yueOHOro MaTepuaia
OO6patHsble OOpatHble  TpUrOHOMeTpHueckue  QyHKuumu.  HMx
TPUTOHOMETPHUY | CBOWCTBA U TpaduKu
eckue QyHKIMH | KoMOMHMPOBAaHHOE 3aHATHE
Tema 4.9 Coneprkanue y4eOHOro MaTepuana
Tpuronomerpuu | YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE
ecKue tg X = a, ctg X = a. PemeHne TPUTOHOMETPUYECKUX
YpaBHEHHUS U ypaBHEHHH OCHOBHBIX THUIIOB: npocTeimue
HEPABEHCTBA TPUTOHOMETPUYECKUE  ypaBHEHUS, CBOJAIIMECH K
KBaJIpaTHBIM, PEIIAEMbIE PA3JIOKEHUEM HA MHOXKHUTEIH,
OJIHOPOJHBIE.
IIpocreiimne TPUrOHOMETPUYECKNE HEPABEHCTBA
Komb6uHMpoBaHHOE 3aHATHE.
Tema 4.10 Coneprxanue yueOHOro MaTepuaa
Cucremsl Cucremsl IPOCTENIINX TPUTOHOMETPHUECKUX
TPUTOHOMETPHUY | ypaBHCHUU
€CKUX Komb6unupoBanHoe 3aHsatue
ypaBHEHUH
Tema 4.11 Coneprkanue ydeOHOT0 MaTepuasa




Penrenune 3amau.

[IpeoOpazoBanre TPUTOHOMETPHUECKUX BBIPAKCHUM.

OCHOBBI Pemienne = TpUTOHOMETPUYECKHMX  YpPaBHEHUU U 2

TPUTOHOMETPHH. | HEPABEHCTB B TOM UHCJIE C HCIOJIB30BAaHUEM CBOMCTB

Tpuronomerpud | GyHKIIHA.

eckue pyHkuu | KonrponbsHas paborta

Paspean S. 8

KommekcHbie

yHciaa

Tema 5.1 Coneprkanue ydeOHOro MaTepuaia

KommiekcHbie [lonstne  komruiekcHoro  uucia.  CompsbKeHHBIE

yucna KOMIUIEKCHBIE ~ 4YMCJIa,  MOJyJb W apryMeHT 4
KOMIUIEKCHOTO 4ucia. PopMma 3amucH KOMIUIEKCHOTO
qucia (reomeTpuueckas, TPUTOHOMETPHUYECKAs,
anreOpandeckas). ApupMETHYCCKHE  JICHCTBUS  C
KOMIUIEKCHBIMU YHCIIAaMU
KomOunnpoBanHoe 3aHaTue

Tema 5.2 Cogepxanue yueOHOro MaTrepuana

IIpumeneHune BelltonHEHME pacdyeToB C IOMOIIBIO KOMIUIEKCHBIX

KOMIUIEKCHBIX yuces. [Ipumepsl HCIOIb30BaHUS KOMIUIEKCHBIX YUCEN 4

qyucel IIpakTHueckoe 3aHsaTHE

Pasznea 6. 40

IIpousBoaHas

(pyukuun, ee

npuUMeHeHHe

Tema 6.1 Coneprkanue y4eOHOro MaTepuana

[TonsiTue OnpeneneHye  YHCIOBOW  MOCHEAOBATENbHOCTH U

Hp0H3BOHHOI7L CHOCOOBI €e 3aJaHus. CBolicTBa YHUCJIOBEIX

Dopmybl U | TOCIEA0BaTEILHOCTEH. Onpenenenue npezaena 2

npaBuIIa IIOCJIE0BATEBHOCTH. Brruncnenue IIPENIEIOB

1 GEPEHIMPO | TOCIEeI0BATEILHOCTEH. IIpenen GbyHKIMK Ha

BaHUS O0eckoneuHoctu. Ilpemen  ¢QyHKIMM B TOUKe.
[Tpupamenue aprymenta. [lpupaimienue QyHKIHH. 01
3amauy, MOPUBOJAALIME K MOHSTHUIO TPOU3BOJHOM. OK- 2’
OnpeneneHre MNPOUZBOJHOW. AJNTOPUTM  OTBICKaHMS OK_gg’
POU3BOIHOM OK-03,
KomOunupoBanHoe 3aHiTHE

Tema 6.2 Copneprxanue yueOHOro MaTepuaa

[IponsBoaHbIE DopMyitbl b depeHIpoBaHUS. [IpaBuna 6

CyMMBI, b depeHIIMpOBaHUS

pa3HOCTH KomOnHupoBanHOE 3aHATHE

MIPOU3BEICHNUS,

4aCTHOTO

Tema 6.3 Copneprxanue yueOHOro MaTepuaa

IIpousBoaHbIe Omnpenenenne  cnoxHol  ¢ynxmuu. IIpousBonHas

TPUTOHOMETPUY | TPUTOHOMETPUUECKUX byHKIHHA. [IpousBoaHas

eckux (QyHKIHUH. | cnokHON QyHKINH 6




[IpousBoaHas KomOuHupoBaHHOE 3aHATHE
CJIOKHOU
byHKIUHA
Tema 6.4 Cogneprkanue ydeOHOro MaTepuasa
Ionsrne O | [loussThe ~ HENMPEPBIBHOW  (DYHKIHH. CBoiicTBa
HCTIPEPRIBHOCTH | gempepbIBHOM (YHKITHH. Cas3pb MEXY
byHKIHH. HETPEPHIBHOCTBHIO U TU(PPEPEHIINPYEMOCTHIO (PYHKIIUU
Meton B TOYKE. AJITOPHUTM pEIICHHS HEPABEHCTB METOJIOM
HMHTEPBAIOB HUHTEPBAJIOB
KomOuHupoBanHoe 3aHATHE
Tema 6.5 Cogneprkanue ydeOHOro MaTepuasa
I'eomerprueckn | ['eoMeTpHUeCKHid CMBICIT TMPOU3BOJHOM (QYHKIHH —
1 n pusndeckuil | yrimoBoit  Ko3QPUIMEHT KacaTeabHOH K rpaduky
CMBICII (GyHKIMU B TOYKE. YpaBHEHUE KacaTeIbHOW K TpaduKy
IIPOU3BOJHOU GyHKIMM.  AJNTOPUTM  COCTaBJIEHUS  ypaBHEHUs
KacaTenbHOU K Tpaduky ¢pyHkuun y=f(x)
KomOunnpoBanHoe 3aHaTHe
Tema 6.6 Cogepxanue yueOHOro MaTepralia
Ouznyeckuit duznyecknii (MEXaHUYECKUU) CMBICT MPOU3BOJAHON —
CMBICIT MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IIPOU3BOJHON B

IIpakTHueckoe 3aHsaTHE

npodeccruoHab

HBIX 3aJ]a4ax

Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MonoronHocts | Bo3pactanue u yObIBaHHWE (YHKIUH, COOTBETCTBHUE

GbyHKITHH. BO3pacTaHMsd M yObIBaHUS  (QYHKIMM  3HAKY

Touku npousBogHoW. IloHsTHE  NPOM3BOAHOM  BBICLIETO

JKCTpEMyMa MOpsiIKa, COOTBETCTBHE 3HAKa BTOPOM MPOU3BOJHOM
BBIIIYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpPE3KE.
3ajmauM  Ha MakCUMyM W MHUHUMYM. [lonsTue
ACUMITOTHI, CIMOCOOBI HMX ONpeleieHus. AJITOpUTM
ucclieIoBaHusl (GYHKLIUU U MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOIHON. J[poOHO-NTMHEeHAs pyHKINS
KomOunupoBanHoe 3aHiTHE

Tema 6.8 Copepxanue yueOHOro Marepuaa

HUccnenosanue

. HccnenoBanne  (yHKIMM HAa  MOHOTOHHOCTH U

Gyt 1 MOCTPOEHUE TPaUKOB.

MOCTPOEHUE
KomOuHHupoBaHHOE 3aHATHE

rpadukoB

Tema 6.9 | Conepkanue yueOHOro Marepuania

HauOomneimee wu

HaxoxnaeHue HanOOJIBIICIO U HAMMEHBIIIETO 3HAYCHHH

HalMEHBbIIIEE ¢byHKIMHE, mnocTpoeHne TpaduKOB MHOTOUJIEHOB C
3HAYEHUS MCIIOJIb30BaHUEM arapaTa MaTeMaTHYECKOr0 aHaIN3a
GyHKIUHN KoMOMHHUpPOBAHHOE 3aHATHE

Tema 6.10 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE
Haxoxnenue (comep:xaHue NPUKJIATHOTO MOAYJISA)




ontTuManbHOro | HanMensiee n HanOospiiee 3HaUeHUE (PYHKITUN 6

pesyaprata | [IpakTHyeckoe 3aHITHE

MOMOIIbIO

MPOU3BOAHON B

MPAKTUIECKIX

3aza4ax

Tema 6.11 CopepxaHue yaeOHOT0O MaTepuaa

Pemenne 3anmay. | opmybl u npaBuia nuddepeHIMPOBaHHUS.

[TpousBoaHas HccnenoBanune ¢GyHKIUI C MOMOMIIBIO MPOU3BOJHOM. 2

byHKINH, ee | Hanbonpiiee u HauMeHblee 3HaYCHUS QYHKIIUHA

pUMEHEHUE KonTponbnas pabota

Pazpnen 7. 46

MHuororpansu

KM HW Teja

BpallleHUus

Tema 7.1 Cogepxanue yueOHOro Marepuana

Bepunsl, [TonsiTue MHOrorpaHHuka. Ero 31eMeHTHI: BEpIIHHBI,

pedpa, rpaHu | pebpa, rpanu. J[uaronanb. Ceuenue. Brimykibsie u

MHOTOTPaHHHMKA | HEBBIYKJIBIC MHOTOTPaHHUKH 2
Kom0uHupoBaHHOe 3aHATHE

Tema 7.2 Cogepxanue yueOHOro MaTrepuana

[Tpusma, ee | [lonarue mpusmel. Ee ocHOBaHuS u OOKOBBIE TpaHH.

cocraBisromme, | Boicora mnpusmbel. Ilpsmas u HaklIoOHHas mpu3Ma.

ceveHue. [IpaBunbHas pusMma. Ee ceuenne 2

[Mpsmas 1 | KoMOMHMPOBaHHOE 3aHATHE

MpaBIIbHAS

TIPU3MBI

Tema 7.3 Copneprxanue yueOHOro MaTepuaia OK-04,

[Mapannenenune | [Mapamienenwumnen, CBOICTBa MPSIMOYTOJIBHOTO OK-05,

1, Ky6. CeueHue | mapaenenunena, Ky0. Ceuenue Ky0a, OK-06

Ky0a, napasuieNenumnena 2

napajienenune | KoMmOMHUpOBaHHOE 3aHITHE

na

Tema 7.4 Coneprkanue y4eOHOro MaTepuana

[Tupamuna, ee | [lupamuma u ee demeHThl. CeueHHE MUPAMUJIBL.

cocrasistome, | [IpaBunbpHas mupamuaa. Y ceueHHas TUpaMuIa

CCUCHHC. KoMmOuHHupoBaHHOE 3aHATHE 2

IIpaBunbHas

nUpaMuIa.

VYceuenHnas

U paMuJIa

Tema 7.5 Coneprkanne yaeOHOT0 MaTeprana

boxoBas u | [Inomaas OGOKOBOM M TOTHOW MOBEPXHOCTH TMPU3MBI,

MOJTHAs MTUPAMHU/TBI 2

MOBEPXHOCTh KoMOuHMpOBaHHOE 3aHATHE

IIPU3MBI,




ImUupaMuabl

Tema 7.6 Coneprkanue ydeOHOT0 MaTepuana
Cummerpuss B | CUMMETPHS OTHOCHTEIBLHO TOYKH, TPSIMOH, MIIOCKOCTH.
Kyoe, Cummerpuss B KyOe, mapamienenurnene, mpusMe,
napajulelienuie | MUpaMHIC
ne, npusme, | KomOMHUpPOBaHHOE 3aHATHE
nupamuie
Tema 7.7 IIpojeccnoHaILHO-OPHEHTUPOBAHHOE  COAEPKAHME
[Tpumepst (comeprkaHue NPUKJIATHOTO MOXYJIS)
cumMmerpuii B | CUMMETpHsI B IPUPO/JIE, APXUTEKTYpE, TEXHUKE, B OBITY
npodeccuun

[IpakTuueckoe 3aHsiTHE
Tema 7.8 Conepxkanue yaeOHOro MaTepuaa
[IpaBunbpHbIE ITonsiTue mnpaBuabHOrO MHOrorpaHHuka. (CBolicTBa
MHOT'OI'PAHHUKHU | TIPaBUJILHBIX MHOTOTPAHHUKOB
, IX CBOMCTBa [IpakTuueckoe 3aHsTHE
Tema 7.9 Coneprxkanue yaeOHOro MaTepuana
[Mwmnap, ero | Humuaap wu  ero oanmemeHthl. CedyeHHME IMIIMHApA
coCTaBsrolMe. | (mapajuleTbHOE OCHOBaHMIO W ocH). Pa3BeprTka
CeueHue HWIMH]IpA
HUJIUHAPA KomOunnpoBanHoe 3aHaTue
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Konyc, ero | (comep:kaHue MPUKJIATHOTO MOAYJIs1)
cocrapisirome. | Konyc u  ero  snementel. CedeHwe  KOHyca

Ceuenue koHyca

(mapannenbHOE OCHOBaHUIO U TMPOXOASIIEe uepe3
BEpILIMHY), KOHUYECKHe ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11
Y ceueHHBIH
koHyc. CedeHue

Coneprkanue y4eOHOro MaTepuana

VYceuennblii koHyc. Ero oOpasyromas u BbICOTA.

CeueHnne yceueHHOTo KOHyca

YCEUEHHOT0 KomOunupoBanHoe 3aHATHE

KOHyCa

Tema 7.12 Copneprxanue yueOHOro MaTepuaa

Hlap u codepa, | [llap u chepa. Bzaumuoe pacmosoxenne chepbl u

HUX CEUYCHUA

wiockocTr. CedeHne mapa, cheps

KomOuHupoBaHHOE 3aHATHE

Tema 7.13
ITonsTHe
o0BeMe
OTHolIEHHE

00
Tena.

00BEMOB
MMOJOOHBIX TEN

CopepxaHue yaeOHOTO MaTepuana

[Toustue 006 oOveme Tema. OObeM Kkyba U
OpSAMOYTOJIbHOTO napaenenunena. O6bemM npusMsl U
mmHApa. OTHoOmeHne OOBEMOB TOAOOHBIX — Tel

I'eomeTpuyecKnil CMBICH ONPEAEIIUTENS 3-T0 OpAIKa

KomMmOuHupoBaHHOE 3aHATHE

Tema 7.14
OOBeMBI u
TLJTOIIA N
MMOBEPXHOCTEN

CopepxaHue yaeOHOTO MaTepuana

OO6nembl upaMuibl 1 Konyca. O6bem mapa. [lnomanu
MOBEPXHOCTEN TEI

KoMOuHMpOBaHHOE 3aHATHE




TCII

Tema 7.15 Coneprkanue y4eOHOTo MaTepuana
KomOuHanmm KoMOuHanmu reomMmeTprudeckux Tei
MHOTOTPaHHHUKO | [IpakTU4yeckoe 3aHsITHE 4
B u TeN
BpaLICHUS
Tema 7.16 Copepxanue yaeOHOT0 MaTepuaa
I'eomerpuyecku | Mcmnonb30BaHe KOMOHMHAIM MHOTOIPAaHHHKOB U TEJ
€ KOMOMHALUM | BpalICHHUS B IPAKTUKO-OPHEHTHPOBAHHBIX 3a1auax
Ha MPaKTHUKE [IpakTuueckoe 3aHsATHE 4
Tema 7.17 CopepxaHue yaeOHOT0 MaTepuana
Pemenne 3amau. | O6beMBbl U MJIOLIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U
MHOrOrpaHHUK | Tell BpalleHHs 2
u u Tena | KontposbHas pabora
BpallleHus
Pasznea 8. 14
IlepBooOpa3na
1 (pyHkuum, ee
npuMeHeHHne
Tema 8.1 Coneprxkanue yaeOHOro MaTepuana OK-01,
[lepooOpa3Hast | 3amaya O BOCCTAHOBJICHHHM 3aKOHA JBHIKCHHUS 10 OK-02,
byHKIHH. u3BeCTHOM ckopoctu. [loHsTHe WHTErpUpPOBAaHHUS. OK-03,
[IpaBuiia O3HakomJIeHUE c IIOHATUEM WHTErpajia u OK-04,
HaXO0XICHUs nepBooOpazHoil st GpyHkuuu y=f(x). Pemenune 3amau OK-05,
NepBOOOPA3HBIX | HA CBS3b  IMEPBOOOPAa3sHOM W ee  MPOU3BOIHOIMA, 2 OK-06
BBIYHCIICHHE TE€PBOOOpPA3HOM [UIsl JaHHOW (YHKIIMH.
Tabmuma ¢opMyn naias HaxXOXICHUS TIEPBOOOPA3HBIX.
W3yueHne mpaBuiia BEIYUCICHUS TIEPBOOOpa3HON
KomOunupoBanHoe 3aHaTHE
Tema 8.2 Cogepxanue yaeOHOT0o MaTepuana
[Tnomanp 3amaun, TPUBOMANIME K TIOHSATHIO OMNPEIEIICHHOTO
KPUBOJMHENHON | MHTErpaia — O BBIYMCIICHUH TUIOMAAN KPUBOJIWHEHHOM
Tparenum. Tpamenud, O TIepeMenieHnd  To4ku. [loHsTne
dopmyna OIPENENIEHHOTO  WHTETpalia. ['eomerpuueckuii.  u 2
HeroTona — | du3uUecKuif  CMBICII  ONPEAEJICHHOTO0  MHTErpaia.
JleiibHuna ®opmyna Hetorona— JleiibHuma
KomOunupoBanHoe 3aHaTHe
Tema 8.3 Coneprkanne yaeOHOT0o MaTeprana
Heonpenenenn | [loHsATHE HEONIPeIeIEHHOTO HHTETpaIa
13171 1 | KoMOMHUPOBAaHHOE 3aHATHE 2
OnpeAeIeHHbIN
WHTETPAIbI
Tema 8.4 Copneprxanue yueOHOro MaTepuaa
[TonsitTue 00 | ['eoMeTpuYeCKHil CMBICI OMPECTICHHOTO HHTEerpalia
onpesieleHHOM | KoMOMHMpPOBAaHHOE 3aHATHE 2

UHTETpajie  Kak




IIomiagu

KPUBOJIMHEUHOU

Tpamnenuu

Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME

OnpenencHHblil | (coaepkaHue MPUKIATHOTO MOIYJIs1)

UHTETpall B | 'eOMeTpUYECKUN CMBICI OINPENEICHHOIO HWHTErpaa.

KHU3HH ®opmyna Herotona - Jleiibnuna.
Pemienne 3amau Ha IpUMEHEHME MHTErpana s
BBIUUCIICHUS (PU3MUECKUX BEIUYMH U IUIoLIa1ei 4
[TpakTryeckoe 3aHsTHE

Tewma 8.6 CopepxaHue yaeOHOT0O MaTepuaa

Pemenne 3anmau. | [lepBooOpasznass  ¢ynkuuu. IlpaBuna HaxoxaeHUS

ITepBooOpasHast | mepBooOpasHbix. Ee mpumeHeHue 2

byHKIHH, ce | KontposibHas pabota

pUMEHEHHE

Pasznen 9. 18

Crenenn "

KOPHH.

Crenennas

byHxkumus

Tema 9.1 Coneprxkanue yaeOHOro MaTepuana

CrenenHas [TonATHe KOpHSA nN-0il cTemeHH W3 ACUCTBUTEIBHOIO

ynxums, e | upcma. DyHkmKM y = 3/X HX CBOWCTBA M TpaduKH.

CBOMHCTBa CBolicTBa KOpHsI N-Oi CTENIEHU 4
KomOunupoBanHoe 3aHaTHE

Tema 9.2 Coneprkanue y4eOHOT0 MaTepuana

IIpeobpasoBanu | [IpeoOpazoBaHue HPPAMOHAIBHBIX BRIPAKCHUIN

¢ BBIpaKECHHH ¢ | KoMOMHHUPOBaHHOE 3aHSATHE 4

KOPDHSMHM  N-OH OK-01,

CTENEHU OK-02,

Tema 9.3 Copneprxanue yueOHOro MaTepuaa OK-03,

CBoiicTBa [lonsitTue  cremeHn ¢ JIOOBIM  PAIlMOHAIBHBIM OK-04,

CTENEeHU ¢ | noka3areneM. CreneHHble (QYHKIMM, WX CBOWMCTBAa U OK-05

palMOHAIBHBIM | rpaduKu 2

" KomOunupoBanHoe 3aHaTHe

JIECTBUTEIbHBI

M MOKa3aTeNsIMU

Tema 9.4 Copneprxanue yueOHOro MaTepuaa

Pemenune PaBHOCHMJIBHOCTD ~ MpPpAaLlMOHATBHBIX  YpPaBHEHUH U

UppallMOHATILHEI | HEpaBeHCTB.  Meroasl WX  pemeHus.  PemieHue

X YPaBHEHMHM M | UppaIMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB 6

HEPABCHCTB KomOunupoBanHoe 3aHaTue

Tema 9.5 Copneprxanue yueOHOro MaTepuaa

Crenenn u | Onpenenenue creneHHoi ¢yHkuuu. Mcenonb3oBanue ee

KOpHH. CBOMCTB IIpU PELICHUH YPABHEHUN U HEPABEHCTB 2

Crenennas

KonrponsHas padora




byHKIIUS

Pazpnen 10. 18
IToxa3arenbHa
s1 pyHKIuUA
Tema 10.1 CopepxaHue yaeOHOT0O MaTepuaa
ITokasarensbHass | CTemneHb c [IPOU3BOJIBHBIM JENCTBUTEIILHBIM
byHKUU, ee | mokazateneM. OrmpelieleHHe MOKa3aTeabHON (YHKINH,
CBOMCTBa ee cBOMCTBa M rpaduk. 3HAKOMCTBO C HMPUMEHEHUEM
nokaszaTreiabHON (QyHKUuM. PerieHune mokazaTelbHbIX 4
ypaBHEHMH (PyHKIIMOHAIBHO-TPAQUUECKUM METOI0M
Kom0uHMpoBaHHOE 3aHATHE
Tema 10.2 ConepxaHue yaeOHOTO MaTepualia OK-01,
Pewmenune Pemenne  mokaszareiabHBIX ~ YpPaBHEHUH  METOJOM OK-02,
IIOKa3aTEeNIbHBIX | ypaBHUBAHUS MOKa3aTeled, METOJIOM BBEICHUS HOBOM OK-03,
YPaBHEHHH M | mepeMeHHON, (yHKIIMOHATBHO-TPa(QUUECKUM METOOM. 8 OK-04,
HEPABEHCTB Pemienue nokasaTesbHbIX HEPABEHCTB OK-05
IIpakTHueckoe 3aHsaTHE
Tema 10.3 Coneprxkanue yaeOHOro Matepuana
Cucremsl Pemenne cucreM nokasaTenbHbIX YPaBHEHUN
nokaszareiabHbIX | KoMOMHMpPOBAHHOE 3aHATHE 4
yYpaBHEHUU
Tema 10.4 Cogepxanue yueOHOro MaTrepuana
Pemenue 3anau. | PemmeHne  MOKa3aTeNbHBIX — YpPaBHEHHH  METOJIOM
ITokasarenbHas | ypaBHHMBaHUS IOKa3aTeNIe U METOJOM BBEICHHS HOBOM
byHKIUS MepeMeHHOM. PellleHne noka3aTeabHbIX HEPABEHCTB 2
KonTponbhas pabota
Pasznen 11. 30
Jlorapugmnbi.
Jlorapupmuuec
Kasg pyHKIUA
Tema 11.1 Coneprkanue y4eOHOr0o MaTepuana
Jlorapudpm Jlorapudm umcna. JlecaTuuHbli U HATypaJbHBINA
YHcla. Jorapu¢Mmsl, YUCIIO €
Hecatnunbii  u | KOMOMHMPOBAaHHOE 3aHSTHE 4 OK-01,
HATypaJIbHBIN OK-02,
JorapuQmsl, OK-03,
YUCIIO € OK-04,
Tema 11.2 Coneprkanne yaeOHOT0 MaTeprana OK-05
CaoiicTBa CsaoticTBa norapudmon. Oneparus J1orapupMupoBaHus.
norapuMoB. KoMmOuaMpoBaHHOE 3aHATHE 6
Onepanust
JorapupmMupoBa
HUS
Tema 11.3 Copneprxanue yueOHOro MaTepuaa
Jlorapudpmuueck | Jlorapudmuueckast QyHKIUS U €€ CBOMCTBA
ag QyHkuus, ee | KoOMOMHUPOBAHHOE 3aHATHE 4




CBOMCTBA

Tema 11.4 Coneprkanue y4eOHOTo MaTepuana

Pemenue [Mousitrie  jorapu(MUYECKOro ypaBHeHus. Ormeparust

NOrapuMUUECK | porennupoBannst. TpH OCHOBHBIX METOA PELICHHS

MX ypaBHCHMH U Jorapu(MHUUECKUX  ypaBHEHUH:  (YHKIIMOHAJIBHO-

HCPABCHCTB rpaduyecKkuii,  METOA  TOTEHUUPOBAHUSA,  METOJ] 8
BBEJICHUS HOBOW TepeMeHHOH. Jlorapudpmudeckue
HEPAaBEHCTBA
Kom0uHMpoBaHHOE 3aHATHE

Tema 11.5 Cogneprkanue ydeOHOTo MaTepuasa

Cucremsl AnroputM peuieHus CHUCTEMBI YpaBHEHUH.

norapupmuueck | PaBHOCHIBHOCTh  JIOrapu(MHUYSCKHX YpaBHEHUH U

UX YpaBHEHUU HEPABEHCTB 2
Kom0unupoBaHHOe 3aHATHE

Tema 11.6 IIpodeccnonaibHO-OPMEHTUPOBAHHOE  COJEP:KAHME

Jlorapupmsl B | (comep:kaHUe MPHKJIATHOTO MOTYJIs)

npupojie u | [Ipumenenue norapudma. Jlorapudmuueckas crnupaib

TEXHHUKE B nipupoe. Ee MaTemaTrueckue cBOiiCcTBa 4
IIpakTHueckoe 3aHsaTHE

Tema 11.7 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3anmau. | Jlorapudmuueckass QyHkuus. Pemenwe mpocTendmmx

Jlorapugmel. norapupMUUECKUX ypaBHEHHMA 2

Jlorapudmuueck | Kontponsuas pabora

ast QyHKIHUS

Pasznen 12. 10

MHuoxecTBa.

DJIeMeHThI

Teopuu rpagos

Tema 12.1 Coneprxkanue y4eOHOro MaTepuana

MHoxecTBa [lonsitue muoxectBa. IlogMHOXkecTBO. Omnepamuu ¢
MHOECTBaMU 2
KomOunnpoBaHHoe 3aHsaTHE

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

Oneparuun ¢ | (comep:xaHMe MPUKJIATHOTO MOYJIA)

MHO>KECTBaMHU Onepanuu ¢ MHOXKecTBaMH. PellleHne NpUKIAIHBIX
3a1a4 2
[IpakTuueckoe 3aHsTHE

Tema 12.3 Coneprkanne yaeOHOT0 MaTeprana

I'padmr [Tonsitue rpada. Ceszubid Tpad, AepeBo, UK Tpad Ha
TUTOCKOCTH 4
[TpakTudeckas pabota

Tema 12.4 Copneprxanue yueOHOro MaTepuaa

Pemenne 3amau. | Onepanuu ¢ MHOXecTBamMH. OmnucaHue —peabHBIX

MHoxkecTBa, CUTYaIMi ¢ ITOMOIIBI0 MHOKECTB. [IpumeHenue rpadon

Ipadsl ¥ WX | K pelIeHHIO 3124 2

MPUMCHCHHUE KonTponbHas padoTa




Pazpnen 13. 26

JJ1eMEeHTHI

KOMOUHATOPHUK

H, CTATHCTHUKH

U TeopHuu

BEPOATHOCTEN

Tema 13.1 CopepxaHue yaeOHOT0O MaTepuaa

OcHoBHbIE IlepecTaHOBKH, pa3MEILIEHUS, COYETAHHUS.

MOHSTUS 4

KOMOMHATOPUKH Komb6unnpoBanHoe 3aHsTuHe.

Tema 13.2 Cogneprkanue ydeOHOro MaTepuraa

CoOpiTHE, CoBMeCTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl O

BEPOSATHOCTD BEPOSTHOCTH CYMMBI COOBITUN. Y CIIOBHAsE BEPOSITHOCTb.

COOBITHS. 3aBucMMbIE W He3aBUCUMBIE COObITHS. Teopembl 0O

Crnoxenue U | BEpOATHOCTH IIPOU3BEACHUS COOBITHIA. 4 OK-01

,

YMHOXEHHUE ) KomOunupoBaHHoe 3aHaTHE OK-02.

BEPOATHOCTEU OK-03,

Tema 13.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpPKAHME OK-04

BeposatHOoCTs B | (coaep:kaHHe MPUKJIATHOTO MOIYJIs) OK- 05’

npodeccuoHanb | OTHOCHTENbHAS YacToTa COOBITHS, CBOWCTBO €€

HBIX 3aJ]a4ax YCTOMYHMBOCTH. Cratuctuueckoe olpeziesieHue
BepOATHOCTH. OLIleHKa BEPOATHOCTH COOBITHS 4
[TpakTnueckoe 3aHsATue

Tema 13.4 Copneprxanue yueOHOro MaTepuaia

JuckperHas Bunpl cinyyaiineix BenmuuuH. OnpesesieHne TUCKPETHON

Ciy4yanHas CIy4alHOM  BEJWYMHBL.  3aKOH  pacHpeesieHus

BEJINYMHA, JUCKPETHOM CIIy4aliHOM BenuuyuHbl. Ee uucnossle 4

3aKOH €€ | XapaKTepUCTUKH

pacnpenenenus | KomOMHUpPOBaHHOE 3aHSATHE

Tema 13.5 Copneprxanue yueOHOro MaTepuaa

3anaun Bapuanuonnsiii psa. [lonuron actor u rucrorpamma.

MaTeMaTH4ecko | CTaTHUCTUYECKUE XapaKTEPUCTUKHU psijia HaOJI01aeMbIX

A CTaTHUCTUKH JAHHBIX
KoMOHHUPOBAHHOE 3aHATHE 4

Tema 13.6 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJAEPKAHHE

Cocrasnenue (comep:kaHue NPUKJIATHOTO MOAYJIS)

TabIHIL u | [lepBuunass 00paboTKa CTAaTHMCTHYECKUX  JAHHBIX.

auarpamMmm  Ha | ['paguueckoe  ux  mpencrasineHue.  HaxoxkaeHue

IIPaKTHUKE CPEIHUX XapaKTepUCTHK, HAOIIOAaEMbIX JTaHHBIX 4
[IpakTHueckoe 3aHsTHE

Tema 13.7 Copneprxanue yueOHOro MaTepuaa

Pemenne 3amau. | Onementsl koMOMHATOpUKU. COOBITHE, BEPOATHOCTH

DNEeMEHTHI coObITus. Crio’)KeHHe U YMHOXKEHHE BEPOSTHOCTEH

xoMOuHaTopuKu | KonrposnsHas paboTa 2

, CTaTHCTUKUA U
TEOPHUH




BEPOSATHOCTEM

Pazpnen 14. 29

YpaBHenuss u

HEPaBEHCTBA

Tema 14.1 Coneprxkanue yueOHOro MaTepuana

PaBHOCUNIBHOCT | PaBHOCHIBHOCTH YpaBHEHUI u HEpPaBECHCTB.

b ypaBHeHHMH U | OmpenencHus. OCHOBHBIE TEOPEMBl PABHOCHIIBHBIX

HEPABEHCTB. nepexoAax B YpPaBHEHMsSX M HepaBeHCTBax. OOmue 4

OOmue MeToxBl | METOABI PEIICHUs] YPaBHEHUIA: MEpexoJ] OT PaBEHCTBA

peleHus (GyHKLIUH K paBEHCTBY apryMEHTOB JJIsI MOHOTOHHBIX OK-01,
(GyHKUUH, METOJ pa3joXkKEeHUs Ha MHOXKUTEIH, METOJ OK-02,
BBEJICHUSI HOBOH IEPEeMEHHOH, (DYHKIIMOHAIBHO- gﬁ_gj’

. ,

rpadu4ecKuil MeTox OK-05,
Kom0uHupoBaHHoe 3aHATHE OK-06

Tema 14.2 Cogepxanue yueOHOro MaTrepuana

I'paduueckuit OOue MeToAbl pelIeHUs HEPABEHCTB: IMEpPeXo]l OT

METOJ PEIIECHUs | CPAaBHEHMs 3HAYeHUI (QYyHKIMHA K CPaBHEHUIO 3HAUYCHUM

YPaBHEHHUH, apryMEHTOB JUIi MOHOTOHHBIX (DYHKIHA, MeETOJ

HEPaBEHCTB UHTEPBAIOB, (PYHKIHMOHAIBHO-TPAQUIECKUA  METOI. 4
['paduueckuii  Merom  pemieHUs  ypaBHEHHH U
HEPABEHCTB
KomOunupoBaHHoe 3aHaTHE

Tema 14.3 Cogepxanue yueOHOro Marepuana

VYpaBuenus  u | OnpeneneHne MoOIyas. Packpeithe  MOIymsl 10

HEpPaBEHCTBA C | ompeneneHuro. [Ipocreiimme ypaBHEHUSI U HEPABEHCTBA

MOAYJIEM ¢ moayseM. IIpumeHeHne paBHOCWIBHBIX IIEPEXOJI0B B 4
ONpEENIEHHbIX THUIAX YpPaBHEHUII M HEPaBEHCTB C
MOJZlyJIEM
KomOunupoBanHoe 3aHATHE

Tema 14.4 Copneprxanue yueOHOro MaTepuaia

VpaBHenus  u | 3HaKOMCTBO C mapameTpoMm. [Ipocreiimme ypaBHeHUS U

HEPAaBEHCTBA C | HEPaBEHCTBA C [TApaMETPOM 6

napaMeTpamu KomOunupoBanHoe 3anarue

Tema 14.5 IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME

CocraBnenue U | (coaepkaHue MPUKJIATHOTO MOIYJIs1)

pelieHne Pemenne  TEKCTOBBIX  337a4  MPO(ECCHOHATBHOTO

npoQeCCUOHAb | COAEPIKAHMUS 9

HBIX 3a1a4 ¢ | [IpakTHyeckue 3aHATUS

MOMOIIbIO

ypaBHEHUU

Tema 14.6 Coneprxanue yueOHOro MaTepuaa

Pemenune 3amau. | OOmme MeToAbl pelIeHHs ypaBHEHUH. YpaBHEHUS U

VYpaBHEeHUs M | HEPABEHCTBA C MOAYJIEM U C apaMeTpamMu

HEpaBeHeTBa [IpakTHueckoe 3aHsATHE 2

IIpomexyTounas arrecTanus (JK3aMeH) 6

Bcero: ‘ 340




Ouno-3a04Has hopma

HanMeHoBam Conep:xanue yuyeOHOro Mmarepuasa (0OCHOBHOE U ObLe Dopmup
npogeccnoHAIbHO-0PUEHTHPOBAHHOE), yemble
He pa3iaesioB U M
Tent naﬁopaTopHuf U NPaKTHYeCKUe 3aHATHS, aacop | FUMHeTe
NPHUKJIATHON MOAYJIb (IPH HAJTUYHMH) HIUU
1 2 3 4
OcHOBHOe coiep:KaHue
Pasznea 1. 20
IloBTOpEHUE
Kypca
MaTeMaTHKHU
OCHOBHOM
IIKOJIBI
Tema 1.1 Cogepxanue yueOHOro MaTrepuana
Ilene u 3agauu | bazoBele 3HaHUS W yMEHHUS [0 MaTeMaTHKE B
MaTeMaTUKu npodeccCHOoHaNBbHOM U B TOBCEIHEBHOM 1€ATEIHHOCTH.
npu  OCBOCHMM | KOMOMHHUPOBAaHHOE 3aHATHE 2
CHEIUAIbHOCTH
Tema 1.2 Coneprxkanue yaeOHOro MaTepuana
Uucna u | JleiicTBUsSI HaJ TMOJOXHUTENBHBIMH W OTPHUIATEIbHBIMU
BBIUNCJICHMUSL. YHCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JIPOOSIMH.
Beipaxxenuss u | [leiictBust co creneHsAMHU, (HOPMYINBI COKPAIIEHHOTO 2 OK-01,
peoOpa3oBaHusl | yMHOKCHUS. OK-02,
KomMmOuHupoBaHHOE 3aHATHE OK-03,
Tema 1.3. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME OK-04,
I'eomerpus Ha | (cogep:kaHue MPUKJIATHOTO MOIYJIA) OK-05,
IJIOCKOCTH Bupl miockux Guryp 1 ux miomaib. OK-06,
IIpakTUKO-OPDUEHTUPOBAHHBIE  3aJadyd B Kypce 2 OK-07
reOMETPUH Ha TUIOCKOCTH
IIpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana
[TpoueHTHBIE [IpocThie MPOLEHTHI, pa3Hble CIOCOObI UX BBIYUCICHHUS.
BBIYMCIICHUS CIioXHbI€ IPOLIEHTHI 4
[TpakTueckoe 3aHsATHE
Tema 1.5 Coneprkanne y4eOHOT0 MaTeprana
VYpaBuenus  u | JIuneiiHbIe, KBaJpaTHbIE, IPOOHO-TMHEHHBIE YpaBHEHUS
HEpaBEeHCTBa ¥ HEpPaBEeHCTBA 2
[TpakTueckoe 3aHsATHE
Tema 1.6 Copneprxanue yueOHOro MaTepuaa
Cucremsl CnocoObl pemieHusi CHCTEM JIMHEHHBIX YpaBHEHH.
ypaBHEHUH u | [lonstus: matpuna 2x2 u 3x3, onpeaeauTeab MaTPUILb. 6




HEpPaBEHCTB Meron Taycca. Cucrembl HEIMHEHHBIX YpaBHEHUM.
CucreMbl HEpaBEHCTB
KomOuHupoBaHHOE 3aHATHE
Tema 1.7 CopepxaHue yaeOHOT0o MaTepuaa
Bxonnon Bbuucnenuss u  mpeoOpa3oBaHus. YpaBHEHUS U
KOHTPOJIb HEepaBeHCTBA. ['eoMeTpus Ha INIOCKOCTH 2
KonTponbnas pabota
Pasznea 2 20
I[Ipsimbie "
IUVIOCKOCTH B
NPOCTPAaHCTBE
Tewma 2.1. CopepxaHue yaeOHOT0o MaTepuaa
OcHoBHbIE [Ipenmer ctepeomerpun. OCHOBHBIE MOHATHUS (TOUKA,
HIOHSTHSA npsiMasi,  IUIOCKOCTh,  MPOCTpaHcTBO).  OCHOBHBIE 2
CTEPEOMETPUU. | aKCHOMBI CTEpEeOMETPHH. [Iepecekaromuecs,
Pacnoniocxxenue | mapaienbHble W cKpeuiuBaroiuecs npsimbie. [Ipusznak
MPSIMBIX U | 1 CBOMCTBO CKpeLIMBAIOMUXCS NpsMbIX. OCHOBHBIE
IJIOCKOCTEH IPOCTPAHCTBEHHBIE (PUTYPHI.
Kom0uHupoBaHHOe 3aHATHE
Tema 2.2. Cogepxanue yueOHOro MaTrepuana
[Tapamnensnoct | [lapamnenbHble npsMas ¥ IUIOCKOCTh. OmpeseneHue.
b npsaMBbIX, | [Ipu3nak. CaoiicTBa (c JIOKa3aTeIbCTBOM).
IpsSIMOU u | [Tapamnensubie miockoctu. Omnpenenenue. [lpusnak.
MJIOCKOCTH, CaoiicTBa (C J0Ka3aTeNbCTBOM). Terpa’ap ©  €ro 6
IIJIOCKOCTEMN anemeHTsl. [lapamnenenunen W €ro  3JIEMEHTHI.
CBoiicTBa NPOTHUBOMNOJIOKHBIX TpaHEeW M JAuaroHaieu OK-01,
napauienenunena. llocrpoenne ceuenuii. Pemenune OK-03,
3ajad. OK-04
KomOunupoBanHoe 3aHaTHE
Tewma 2.3. Coneprkanue y4eOHOro MaTepuana
[Mepnennukynsp | Ilepnennukynspraeie npsiMble. [lapannensHbie mpsivbie,
HOCTB IIPSIMBIX, | MIEPICHIUKYISIPHBIC K IJIOCKOCTH. [Tpusnak
IpsIMOM U MEPIEHIUKYIISIPHOCTH IpsAMOM 51 IJIOCKOCTH.
IJIOCKOCTH, [JokazarensctBo.  I[lepneHauKkynsip ¥ HaKJIOHHas.
IJIOCKOCTEMN IlepnieHiuKynspHBIE IIJIOCKOCTH. [Tpuznak 2
NEPIEHIUKYIJIIPHOCTHU IUNIOCKOCTEN. JloKa3aTeNbCTBO.
PaccrosHus B mpocTpaHCTBE
Komb6unupoBanHoe 3aHsarue
Tema 2.4. Coneprkanne yaeOHOT0 MaTeprana
Teopema o Tpex Teopema o Tpex nepneHAMKyisApax. Jloka3aTeabCTBO.
TCPHCHIMKYIAD | yron MEXIY MpPSIMOM U IUIOCKOCTBIO. YTOJI MEKIY 4
ax IJIOCKOCTSIMU
Komb6unupoBanHoe 3aHsatue
Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
[TapannensHble, | (cogep:KaHUe MPUKJIATHOTO MOIYJIS)
NEPHEHAUKYIAP | AKCHOMBI CTEpEOMETPHH. [lepneHIUKYISIpHOCTD




HBIE, IpsIMOM U TUIOCKOCTH, MapauIeIbHOCTh JBYX MPSIMBIX, 4
CKpEIIMBAIOIINE | MEPHEHAUKYISPHBIX IJIOCKOCTH, MEPHEHAUKYISIPHOCTh
CA MpsSIMbIE MJIOCKOCTEM
[IpakTuueckoe 3aHsATHE
Tema 2.6. CopepxaHue yaeOHOT0O MaTepuaa

Pemenue 3amau.

PacnionosxeHne npsMbIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

[Ipsimbre u | [lepneHaUKyIApHOCT, U NAPAIICIBHOCTh MPSAMBIX M

IIJIOCKOCTH B | uiockocter. CKpelmBaromuecs npsiMple 2

IIPOCTPAHCTBE KonTponbnas pabota

Paznen 3. 16

Koopaunarsl u

BEKTOPBI

Tema 3.1 CopepxaHue yaeOHOT0O MaTepuaa

JlexapToBbI JlexkapToBbI KOOpAWHATHI B pocTpaHcTBe. [Ipocreitne OK-02

KOOpPJMHATBl B | 33layd B KoopJuHarax. PaccrosHue Mexay IByms 4 OK-O3:

MIPOCTPAHCTBE. TOYKaMHU, KOOPJIMHATHI CEPEJINHBI OTPE3Ka OK-04,

Paccrosnue KomOunupoBanHoe 3aHarue

MEXIy  JBYMs

TOYKaMHU.

Koopaunarsl

CepeIMHbI

OTpe3Ka

Tema 3.2 Cogepxanue yueOHOro MaTrepuana

BekTops! B | BexkTtopel B mpocTtpaHcTBe. (ClIO)KEHHWE W BBIYWTAHUE

IIPOCTPAHCTBE. BEKTOPOB.  YMHOXXEHME  BEKTOpa  Ha  YHUCIO.

VYron mexny | Kommnanapasie BekTtopbl. CKalsipHOE MpPOW3BENECHUE

BEKTOpPAMH. BEKTOPOB. Paznoxenne BEKTOpa o TpeM 6

CkansipHoe HEKOMIUTIaHApHbIM BekTopaMm. KoopauHaTel BekTOpa,

IIPOU3BEICHUE CKAJIIpHOE IPOU3BEIECHHUE BEKTOPOB B KOOPAMHATAX,

BEKTOPOB yroJl MEXKIy BEKTOpaMH, Yrojl MeXAy MpsIMOd H
IIJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSAMHU. YpaBHEHUE
IUIOCKOCTH. ['eoMeTpuuecKnii CMBICI ONPEeNEIUTEN 2X2
Komb6unnpoBanHoe 3ansaTue

Tema 3.3 IIpoeccnoHa/IbLHO-OPHEHTUPOBAHHOE  COJEPKAHHE

[TpakTuko- (comeprkaHue NPUKJIATHOTO MOTYJIS)

opueHTHpoBaHH | KoopanHaTtHasi mi10CKOCTh. Beiuncnenue paccTostHui u

bl€ 3aJa4d Ha | JIOLAAEH Ha IUNIOCKOCTH. KonnuecTBEHHbIE PacyeThl 4

KOODAMHATHOM | [IpakTHUecKoe 3aHSATHE

IIJIOCKOCTH

Tema 3.4 Coneprkanne yaeOHOT0o MaTeprana

Pemenne 3anau. | JlekapToBBI KOOPJAMHATHI B TPOCTPAHCTBE. BekTophl B

Koopaounarel u | mpoctpanctBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.

BEKTOPBI YMHOXEeHHEe BeKTopa Ha uyucio. KomminanapHele
BeKTOpbl.  CKalnspHOE  TNPOU3BEINCHHE  BEKTOPOB.
PaznoxeHne BeKTOpa MO TpPEM HEKOMILJIaHAPHBIM
BekTopaM. IlIpocreiimme 3agaum B KOOpAMHATAaX. 2




Koopaunatsl BekTOpa, pacCTOSHHE MEXAY TOYKaMH,
KOOPJUHATBI CepeuHbI OTpe3Ka, CKaJIsIpHOE
MIPOM3BEIEHNE BEKTOPOB B KOOPAMHATAX, YrOJ MEXIY
BEKTOPAMHM, YroJl MEXAY HPSIMON M IUIOCKOCTBIO, YTOJ
MEXY IIIOCKOCTSIMU

Konrponsnas padora

Pasznea 4. 40
OcHoBBI

TPUTOHOMETPH

H.

Tpuronomerpu

yecKkHne

GyHkumnu

Tema 4.1 Cogepxanue yueOHOro MaTrepuana

Tpuronomerpuy | Panmuannas mepa yria. [IoBopoT Touku BOKpYT Haudaia
eckue (GyHKUUM | koopauHat. OnpeseseHne CHHyca, KOCHHYCa, TAHT'eHCa 4
IIPOM3BOJILHOIO | U KOTAHIe€HCa. 3HAKU CHHYCA, KOCHHYCA, TaHI'€HCa U
yria, YKMCIIa. | KOTAHT'€HCAa II0 YETBEPTSAM. 3aBUCHMOCTb MEXIY
Paguannas M | CHHyCOM, KOCHHYCOM, TAaHT€HCOM U KOTaHTE€HCOM
rpagycHas Mepa | OJHOrO U TOTO Xe yria

yria KomOunupoBanHoe 3aHatue

Tema 4.2 Cogepxanue yueOHOro Marepuana

OcHoBHbIE Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCHHYC,
TPUTOHOMETPHY | TAHFEHC W KOTAaHreHC yrioB o u - o. Dopmynsl 4
ecKue IIpUBEICHUS

TOKJIECTBA. KombOuHMpoBaHHOE 3aHATHE

Dopmyisl

IIpUBEICHUS

Tema 4.3 Copneprxanue yueOHOro MaTepuaa

Cunyc, Cymma u pasHocTh cuHycoB. CyMMa U pPa3HOCTb
KOCHHYC, KocuHycoB. CHMHyC M KOCHHYC JBOMHOIO yrija.
TaHreHC CyMMbI | Dopmynbl osoBUHHOTO yria. [IpeoOpa3oBanust CyMMbl 8
u Pa3HOCTH | TPUTOHOMETPUYECKUX (YHKIUMH B MPOU3BEJIECHUE U
JIBYX yTJIOB IIPOU3BEICHUS B CyMMY. Bripaxkenue
Cunyc U | TPUTOHOMETPUYECKUX  (QYHKIMM  4yepe3  TaHTeHC
KOCHHYC IIOJIOBUHHOTO apryMeHTa. IIpeobpazoBanus
JABOMHOIO yIJa. | MPOCTEUIINX TPUTOHOMETPHUECKUX BbIPAKEHUH

Dopmyisl KomOunupoBanHoe 3aHaTHe

MIOJIOBUHHOTO

yria

Tema 4.4 Coneprkanne y4eOHOT0o MaTeprana

DyHKIUH, ux | O0nacth ompeneseHUss ¢ MHOXECTBO 3HAYCHUU
CBOMCTBA. ¢byakumii. YETHOCTH, HEYETHOCTh, TMEPUOJIUYHOCTH 2
Crioco6b1 ¢ynkuuit. CiocoOsl 3aganus GyHKUUH

3aaHus KomOunupoBanHoe 3aHATHE

byHKIII

OK-04,
OK-05,
OK-06




Tema 4.5

Tpuronomerpuu
eckne (QyHKIHIH,
WX CBOMCTBA U

Coneprkanue yueOHOTO MaTepuaia

O6nacth ompeneicHUss ¢ MHOXKECTBO 3HAYCHUU
TPUTOHOMETPUUECKUX byHKIMIA. YETHOCTD,
HEUYETHOCTb, NEPUOAMYHOCTH TPUTOHOMETPUUYECKUX

rpaduxu ¢dbyuknuii. CBoiicTBa u rpaduku GyHKIUH y = COS X, Y =
sin X, y = tg X, y = ctg X.
KoMOuHMpoBaHHOE 3aHATHE.
Tema 4.6 Cogneprkanue ydeOHOro MaTepuasa
[IpeobpasoBanu | Cxkatue U pacTsKeHUE rpa)uKOB TPUTOHOMETPHUYECKUX
e rpaduKoB | GyHKIHI.
tpuronomerpud | [IpeoOpa3oBanue  rpaukoB  TPUTOHOMETPUUYECKHUX
eckux QyHKIMN | QyHKIUI

HpaKanecxoe 3aHATUC

Tema 4.7 IIpodeccrnoHaILHO-OPUEHTUPOBAHHOE  COJEPKAHME

Onucanue (coaep:kaHue MPUKJIATHOTO MOXYJIA)

npou3BoACTBEH | Mcnonb3oBaHue CBONCTB TPUTOHOMETPUUECKUX

HBIX IPOLECCOB | GyHKIUH B MPO(eCcCHOHATBHBIX 3a/1a4ax

c nmoMoIbio | [IpakTUdeckoe 3aHATHE

rpaduKoB

byHKUIMMA

Tema 4.8 Cogepxanue yueOHOro MaTrepuana

OO6patHble OO6patupie  TpuroHomerpuyeckue  ¢GyHknuu. Ux

TPUTOHOMETPHUY | CBOWCTBA U rpaduKku

eckue QyHKIMH | KoMOMHMPOBAaHHOE 3aHATHE

Tema 4.9 Coneprkanue y4eOHOro MaTepuana

Tpuronomerpry | YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE

ecKue tg X = a, ctg X = a. PemeHne TPUTOHOMETPUYECKUX

YPaBHEHHUS U YpaBHEHUU OCHOBHBIX THUIIOB: pocTeimue

HEPABEHCTBA TPUTOHOMETPUYECKUE  YpPaBHEHUS, CBOJAIIMECH K
KBaJIpaTHBIM, PEIIAEMbIE PA3JIOKEHUEM HA MHOKHUTEIH,
OJIHOPOJHBIE.
IIpocreiimne TPUrOHOMETPUYECKHE HEPABEHCTBA
Kom0OuHMpoBaHHOE 3aHATHE.

Tema 4.10 Copneprxanue yueOHOro MaTepuaa

Cucremsl Cucremsl IPOCTENIINX TPUTOHOMETPHUECKUX

TPUTOHOMETPHUY | ypaBHCHUU

€CKUX Komb6unupoBanHoe 3aHsarue

ypaBHEHUU

Tema 4.11 Coneprkanne y4eOHOT0 MaTepuana

Pemenne 3anau. | [IpeoOpa3oBaHre TPUTOHOMETPHUECKUX BBIPAKCHUH.

OCHOBBI Pemenne  TpUrOHOMETPUYECKHX  YpaBHEHUH  H

TPUTOHOMETPHH. | HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM CBOMICTB

Tpuronomerpuy | GpyHKIUH.

eckue pyHKIUH

KonTponbhas pabota

Pazpea 5.
KoMmmniekcHble




yucja

Tema 5.1 Coneprkanue y4eOHOTo MaTepuana

Komnekchsie [Tousitue  komruiekcHoro  yucia.  ComnpsiKeHHbIE

yucia KOMIUIEKCHBIE ~ 4YMCJIa,  MOJyJb W apryMeHT 4
KOMIUIEKCHOTO 4ucia. Popma 3amucH KOMIUIEKCHOTO
qucia (reomeTpuueckas, TPUTOHOMETPHUYECKAs,
anreOpandeckasi). ApudMeTHYECKHE  JICHCTBUS  C
KOMILJIEKCHBIMU YUCIIAMH
KomOunupoBaHHoe 3aHaTue

Tema 5.2 Cogneprkanue ydeOHOro MaTepuaia

IIpumeHeHune BelltoniHEHME pPacdyeToB C IOMOIIBIO KOMIUIEKCHBIX

KOMIUIEKCHBIX yuces. [Ipumepsl HCI0Ib30BaHUS KOMIUIEKCHBIX YUCEN 4

qrces [TpakTnueckoe 3aHsATHE

Pasznea 6. 40

IIpousBoaHas

(pyukuun, ee

NpUMeHeHHe

Tema 6.1 Coneprxkanue yaeOHOro Matepuana

[Tonstue OnpeneneHye  4HUCIOBOW  IOCIEAOBATENbHOCTH U

IIPOU3BOTHOM. cnocoObl  ee  3amaHusa.  CBoiicTBa  YHCIIOBBIX

Dopmyiibl U | IOCJIEe0BATEIbHOCTEH. Onpenenenue npezena 2

paBuia [0CJIEeI0BATEIbHOCTH. Beruucnenue IIPEIEIIOB

muddepeHMpo | mocae10BaTeIbHOCTEH. [Tpenen ¢GbyHKIMK Ha

BaHUS O0eckoneyHoctu.  Ilpemen  ¢yHKIMM B TOUKe.
[Tpupamenune aprymenta. [lpupaiienue QyHKIHH.
3amauy, MOPUBOJAALIME K MOHSTHUIO TPOU3BOJHOM.
OnpeneneHre MPOUZBOJHOW. AJNTOPUTM  OTBICKaHMS
MIPOU3BOJHOMN
KomOunupoBanHoe 3aHATHE OK-01,

Tema 6.2 CogepxaHnue yaeOHOT0O MaTepuana OK-02,

IIpousBoaHbIE DopMyiIbl b depeHIpOBaHUS. [IpaBuna 6 OK-03,

CyMMBI, mubdepeHIIMpOBaHUS

pa3HOCTH Komb6uHnpoBaHHOe 3aHATHE

IIPOU3BEICHNUS,

4aCTHOTO

Tema 6.3 Coneprxanue yueOHOro MaTepuaa

IIpousBoaHbIe Omnpenenenne  cnoxnol  ¢ynxmuu. IIpousBonHas

TPUTOHOMETPUY | TPUTOHOMETPUUECKHUX GbyHKIH. [IponsBoaHas

eCKUX (DYHKUMH. | CIIOKHOW (QYHKIIMH 6

[IpousBoaHast KoMOuHHpOBaHHOE 3aHSTHE

CIIO)KHOM

byHKIUHA

Tema 6.4 Coneprxanue yueOHOro MaTepuaa

IonsTue O | ITonsstme  HempepbiBHOH ~ ¢QyHknuu.  CBolicTBa

HCUPCPBIBHOCTH | genpepbIBHOM GyHKIUH. Cas3b MEXTYy 2

bymKH. HEIPEPBIBHOCTHIO U AUGPPEPEHIIUPYEMOCTBIO (DYHKIMK




MeTton

B TOYKE. AJTOPUTM pEHICHHS HEPABEHCTB METOJOM

MHTEPBAJIOB MHTEPBAJIOB
KomOuHupoBanHoe 3aHATHE
Tema 6.5 Coneprkanue ydeOHOro MaTepuaia
I'eomerpuyeckn | ['eoMeTpuyecKkuii CMBICT TPOWU3BOJHOW (QYHKIMH —

1 n pusndeckuil | yrimoBoi  KO3QUIMEHT KacaTeabHOH K rpaduky

CMBICII (GyHKIMU B TOUKE. YpaBHEHHE KacaTelIbHOH K rpaduky

IIPOU3BOTHON ¢GyHKIMU.  AJTOPUTM  COCTAaBIICHUS  YpaBHEHHS
KacaTeabHOHU K rpaduky ¢pyHkuun y=f(x)
KomMmOuHupoBanHOe 3aHATHE

Tema 6.6 Conepkanue yaeOHOro MaTepuasa

dusznyecKkuit duznuecknii (MEXaHUUYECKHI) CMBICT TPOU3BOJAHOU —

CMBICI MI'HOBEHHAsi CKOPOCTb B MOMEHT BpeMeHHU t: v = S’ (t)

IIPOU3BOJHON B

IIpakTHueckoe 3aHsaTHE

npodeccruoHab

HBIX 3ajJ]a4ax

Tema 6.7 Coneprxkanue yaeOHOro Matepuana

MonoronHocTs | Bo3pactanne u yObiBaHUE (YHKIHH, COOTBETCTBHUE

GbyHKIHH. BO3pacTaHus W yObIBaHMs ~ (QYHKIMH  3HAKY

Touku npous3BogHou. IloHsTME  IPOM3BOAHONW  BBICLIETO

JKCTpeMyMa MOpsAJIKAa, COOTBETCTBME 3HaKa BTOPOl IMPOU3BOJIHOM
BBIITYKJIOCTH  (BOTHYTOCTH) (YHKIIMM Ha OTpE3Ke.
3ajmauM  Ha MakCUMyM ¥ MHUHUMYM. [lonsTue
ACUMIITOTBI, CHOCOOBI WX ONpelneNeHus. AJropuTM
ucclieIoBaHusl (GYHKLIUU U MOCTPOEHUs ee rpaduka c
MOMOILBIO TPOU3BOIHON. J[poOHO-NTMHEeHas pyHKIUS
KomOunupoBanHoe 3aHATHE

Tema 6.8 Coneprxkanue y4eOHOr0 MaTepuana

Hccnenosanme

. HccnenoBanne  (yHKIMM Ha  MOHOTOHHOCTH U

yrcit 1 MOCTPOCHHE TPaPHKOB.

MOCTPOEHUE
Komb6uHnpoBaHHOe 3aHATHE

rpauKoB

Tema 6.9 | Conep:kanue yueOHOro Marepuana

HanGonpimee u | HaxoxaeHne HaHOONBIIEr0 ¥ HAUMEHBIICTO 3HAYCHHIA

HalMEHBbIIIEE ¢byHKIMHE, mnocTpoeHne TpaduKOB MHOTOUJIEHOB C

3HAYEHUS MCIIOJIb30BaHUEM arapaTa MaTeMaTHYECKOr0 aHaIN3a

ynximn KoMOMHMPOBAHHOE 3aHATHE

Tema 6.10 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE

Haxoxnenue (comep:kaHue NPUKJIATHOTO MOAYJISA)

ontumansHoro | HanMensinee u Haubosbliee 3HaueHue QyHKIIUN

pesynprata  C
MIOMOUIBIO
MIPOU3BOJHON B
IIPAKTUYECKUX
3aJa4ax

[IpakTHueckoe 3aHsTHE




Tema 6.11 Coneprkanue yaeOHOT0 MaTepuana

Pemenne 3amau. | @opmyiibt u npaBuia muddepeHInpOBaHHUS.

[IpousBoaHas UccnenoBanne ¢GyHKIUI C MOMOIIbIO MPOU3BOJHOM. 2

byHKINH, ee | Hanbonpiiee u HauMeHblee 3HaYCHUS () YHKIIUH

IIpUMEHEHHE KounrpospHas pabora

Pazpnen 7. 46

MHororpansu

KM W Tela

BpallleHHs

Tema 7.1 Cogneprkanue ydeOHOro MaTepuaia

Bepmunsl, IlonsiTne MHOrOrpaHHuka. Ero 3jeMeHTBI: BEpLIMHBI,

pebpa,  rpanu | pebpa, rpanu. Jluaronanb. Ceuenue. Beimykibie u

MHOTIOIPAaHHMKA | HEBBIIYKJIbIE MHOTOIPAaHHUKH 2
KomOunupoBanHoe 3aHatue

Tema 7.2 Cogepxanue yueOHOro MaTrepuana

[Tpusma, ee | [lonarue mpusmel. Ee ocHOBaHuS u OOKOBBIE TpaHH.

cocrapisrome, | Bercora npusmsel. [lpsMasg ¥ HakiIOHHas npU3Ma.

CeueHue. [IpaBunbHas pusMma. Ee ceuenne 2

[Ipsmas 1 | KoMOMHMPOBaHHOE 3aHATHE

NpaBUJIbHAS

MIPU3MBI

Tema 7.3 Cogepxanue yueOHOro Marepuana

[Mapannenenune | [Napamienenwumnen, CBOIiCTBa IPSIMOYTOJIBHOTO

1, ky0. CeueHue | mapajenenumesa, KYyO. Ceuenue KyOa,

KyOa, napajureNienumne/1a 2 OK-04,

napayenenune | KoMOMHMpPOBaHHOE 3aHSATHE OK-05,

aa OK-06

Tema 7.4 Copneprxanue yueOHOro MaTepuaia

ITupamuna, ee | [lupamuna u ee snemeHThl. CeueHHe NUPaMUJBL.

cocrasisirone, | IlpaBunbHas nupamuaa. Y cedeHHas mupaMuza

CCUCHHC. KomMmOuHupoBaHHOE 3aHATHE 2

IIpaBunbHas

nUpaMua.

VYceuenHas

nupamuia

Tema 7.5 Coneprxanue yueOHOro MaTepuaa

boxkoBas u | [Inomans GOKOBOM M TOTHOW MOBEPXHOCTH MPU3MBI,

HOJTHAs MTUPAMHU/TBI 2

MIOBEPXHOCTH KomOnHupoBanHOE 3aHATHE

TIPU3MBEI,

TUPaMUJIBI

Tema 7.6 Coneprkanne yaeOHOT0 MaTeprana

Cummerpuss B | CUMMeETpHSI OTHOCHTEIIFHO TOYKH, IPSMOH, TNIOCKOCTH.

KyOe, Cummerpuss B KyOe, mapajuleienumnesne, MpU3ME, 2

napajielienune | mupamue

Je, npusme, | KomOuHUpOBaHHOE 3aHSATHE




npamMuIe

Tema 7.7
[Tpumepsi
CUMMETpUH B

IpodeccnonabHO-OPUEHTUPOBAHHOE
(comeprkaHue NPUKJIATHOTO MOXYJIS)

COACPIKaAHUEC

CumMmMeTpus B IPUPOJE, ApXUTEKTYPE, TEXHUKE, B OBITY

npodeccuun
[IpakTuueckoe 3aHsTHE
Tema 7.8 Conepkanue yaeOHOro MaTepuasa
IIpaBunpHbBIE [TonssiTue mnpaBuIbHOrO MHOrorpanHuka. CpoiicTBa
MHOTOTPAaHHHUKHU | IPAaBUJIbHBIX MHOI'OIPaHHUKOB

, IX CBOMCTBa

HpaKanecxoe 3aHATUC

Tema 7.9 Cogneprkanue ydeOHOro MaTepraa

[Mwmnap, ero | Humuaap wu ero oamementhl. CedyeHHME IMIIMHApA
cocraBsrolMe. | (mapajuleTbHOE OCHOBaHMIO W ocH). Pa3Beprka
Ceuyenue HUATUHIPA

HUIUHAPA Kom0uHupoBaHHOe 3aHATHE

Tema 7.10 IIpodeccnonabHO-OPHEHTHPOBAHHOE  COJAEpPKAHME
Konyec, ero | (comepskaHue NPUKJIATHOTO MOTYJIs)

cocrapisrome. | Konyc u  ero  snementel. CedeHue  KOHyca

Ceuenue koHyca

(mapajuielbHOE OCHOBAaHMIO M IPOXOJdlIee uepes
BEpILMHY), KOHUYECKHe ceueHus. Pa3BepTka koHyca

KomOuHupoBanHoe 3aHaTHe

Tema 7.11
VY ceueHHslit
koHyc. CeueHue

Coneprxkanue yaeOHOro MaTepuana

VYceuennblii koHyc. Ero oOpasyromas u  BbICOTA.
CedeHue yceueHHOIro KOHyca

YCEYEHHOTO KomOunupoBanHoe 3aHATHE

KOHYycCa

Tema 7.12 Coneprkanue y4eOHOro MaTepuana

Hlap wm cohepa, | [llap u chepa. Bzaumuoe pacnosnoxenue chepbl u

HUX CE€UCHUA

mwiockocTd. CedeHue mapa, chepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13
IToustue 00
o0beMe  Tena.
OTHolIeHne
00BEMOB

MMOJOOHBIX TEN

Cogepxanue yaeOHOT0o MaTepuana

Ob6beMm
IPSIMOYTOJIBHOTO Mapamenenunena. O6beM npusMbl U

[TonssitTue 00 oObeme Tena. Kyba u

uunuHapa. OTHomieHHe Oo0BEMOB TMOJOOHBIX — TeEl.

I'eomeTpuyeCcKni CMBICH ONPEAEIIUTENS 3-T0 OpAIKA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.14 Coneprxanue yueOHOro MaTepuaa

Obnemr 1 | O6bemsl upamubl U KoHyca. O0beM mapa. [lnomamu
TLToma MIOBEPXHOCTEH Tel

MOBEPXHOCTEH | KoMGUHMpOBAHHOE 3aHSATHE

Te

Tema 7.15 Copneprxanue yueOHOro MaTepuaa

KomOuHarmu KoMOuHaIiK TeOMETPUIECKHUX TeI

MHOTOTPaHHHMKO | [IpakTHuecKoe 3aHsTHE

B u TeIn

BpallleHus




Tema 7.16 Coneprkanue yaeOHOT0 MaTepuana
I'eomerpuuecku | Mcmonb30BaHe KOMOWHAIM MHOTOTPAaHHHKOB U TEJ
€ KOMOMHALUM | BpAIICHHUS B MPAKTUKO-OPHEHTHUPOBAHHBIX 3a/1auax
Ha MPaKTHUKE [TpakTUyeckoe 3aHsTHE 4
Tema 7.17 Conepxanue yaeOHOT0O MaTepuaa
Pemenne 3amau. | O6beMBbl U MJIOLIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U
MHororpanHuK | Tej BpalieHHUs 2
u u Tena | KontponbHas padora
BpallleHus
Pasznea 8. 14
ITepBoodGpa3na
A (pyHkuuu, ee
NpuMeHeHHne
Tema 8.1 Cogepxanue yueOHOro MaTrepuana OK-01,
[lepooOpa3Hast | 3amaya O BOCCTAHOBJICHHHM 3aKOHA JBHIKCHHUS TI0 OK-02,
byHKIHH. u3BeCTHOM ckopoctu. [loHsTHe WHTErpUpPOBaHHUS. OK-03,
[IpaBuiia O3HakomJICHUE c IIOHATUEM WHTErpajia u OK-04,
HaXO0XKJCHUS nepBooOpazHoit st GpyHkuun y=f(x). Pemenune 3amau OK-05,
IEepBOOOPA3HBIX | HA CBS3b IMEPBOOOPAa3sHOW W ee  MPOU3BOIHOIMA, 2 OK-06
BBIUUCIICHHE TEPBOOOPA3HON Ml JaHHOH (DYHKIIHH.
Tabmuma ¢opMyn aias HaxXOXACHUS TEPBOOOPA3HBIX.
W3ydeHue npaBuiia BEIUMCICHUS IEPBOOOPA3HON
KomOunnpoBanHoe 3aHatue
Tema 8.2 CogepxaHnue yaeOHOT0O MaTepuana
[Tnomane 3amaun, TPUBOMANIME K TIOHSATHIO OMPEIEIICHHOTO
KPUBOJMHENHON | MHTErpaia — O BBIYMCIICHUHU TUIOMAAN KPUBOJIWHEHHOM
Tparenum. Tpamenuu, O TIepeMenieHnd  To4ku. [loHsTne
dopmyna ONPEAENEHHOIO MHTErpana. I'eomerpuueckuii.  u 2
HeroTona — | du3uUecKuif  CMBICII  ONpPEAEJICHHOr0  MHTerpaia.
JleiibHu1a ®opmyna Herorona— JleiiOHua
KomOunupoBanHoe 3aHaTHE
Tema 8.3 Coneprxkanue y4eOHOTo MaTepuana
Heompenenenn | [loHsTHE HEONpeneIEHHOTO HHTETpaIa
18174 1 | KoMOMHMpOBAaHHOE 3aHATHE 2
ONPEAETICHHBIN
WHTETPAIbI
Tema 8.4 Coneprxanue yueOHOro MaTepuaa
IlonsTue 00 | TeoMeTpUYECKHil CMBICI OTIPEIETIEHHOTO HHTETpaia
ompeneneHHoM | KoMOMHMPOBAaHHOE 3aHATHE 2

UHTETpajle  Kak

Ioniaan
KPUBOJMHEHHON

Tpaneuuu

Tema 8.5 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE  COAEPKAHME
OnpenencHHblil | (coaepkaHue MPUKIATHOTO MOAYJIs1)

UHTETpal B | ['eoMeTpryYecKnid CMBICII ONPEIECICHHOTO HWHTErpaa.




KUZHU ®opmyna Hetotona - JleliOuuna.
Pemienne 3amau Ha IpUMEHEHME MHTErpana s
BBIUUCIICHUS (PU3MUECKUX BEIUYMH U IUIOLIa1ei 4
[TpakTryeckoe 3aHsTHE
Tewma 8.6 CopepxaHue yaeOHOT0O MaTepuaa
Pemenne 3anmau. | [lepBooOpasznass ¢ynkuuu. IlpaBuia HaxXOXAEHUS
ITepBooOpasHas | mepBooOpasHbiX. Ee mpumeHenune 2
byHKINH, ¢¢ | KonrposbHas pabota
IpUMEHEHHE
Pasznea 9. 18
Crenenu "
KOPHH.
Crenennas
byHxumus
Tema 9.1 Cogepxanue yueOHOro MaTrepuana
CrenenHas [TonsiTHe KOpHA n-Oi CTENEHHW W3 JCHCTBUTEIHLHOTO
Gynxuus, €C | uncima. OyHKIUU Y = ’{& UX CBOHCTBa M TpaduKH.
CBOJCTBA CBolicTBa KOpHA N-0i CTENEHU 4
KomMmOuHupoBanHoe 3aHATHE
Tema 9.2 Coneprxkanue yaeOHOro MaTepuana
[TpeoOpa3oBanu | IIpeobpa3oBaHue HPpPALIMOHATBLHBIX BHIPAXKCHUI
€ BBIpOXCHHH C | KOMOMHMPOBAHHOE 3aHATHE 4
KOpHSIMH  n-oH OK-0L.,
CTETICHU OK-02,
Tema 9.3 Coneprxanue yueOHOro MaTepuaia OK-03,
CaoiicTBa [lonsiTe  cremeHn Cc  JIOOBIM  palMOHAIIBHBIM OK-04,
CTEIEHU ¢ | noka3areneM. CreneHHble (DYHKIMH, UX CBOMCTBAa U OK-05
palMOHAIBHBIM | rpaduKu 2
u KomOunupoBanHoe 3aHaTHE
JEACTBUTEIIbHBI
M IIOKa3aTeNsIMH
Tema 9.4 Copneprxanue yueOHOro MaTepuaa
Pemenne PaBHOCWJIBHOCTE  MPPALMOHAIBHBIX  YPAaBHEHUH U
UppallMOHATIBHEI | HepaBeHCTB.  Meroasl ux  pemeHusa.  Pemenune
X YPaBHEHUHM H | UppaIMOHAIBHBIX YPAaBHEHH U HEPABEHCTB 6
HEPAaBCHCTB KomOunupoBanHoe 3aHaTHe
Tema 9.5 Copneprxanue yueOHOro MaTepuaa
Crenenn u | Onpenenenue creneHHoi ¢pyHkuuu. Mcenonb3oBaHue ee
KOpHH. CBOMCTB IIPU PEIICHUH YPABHEHUN U HEPABEHCTB 2
Crenennast KonTponbnas pabota
byHKIIUS
Paznen 10. 18 OK-01,
IToxa3zaTenbHa OK-02,
s1 pyHKuus OK-03,
Tema 10.1 Copneprxanue yueOHOro MaTepuaa OK-04,
ITokazarennrHas | CreneHb c MIPOU3BOJIBHBIM eHCTBUTEIIHLHBIM OK-05




byHKIIHS, ee

nokazateneMm. OnpeneneHue MoKa3aTebHOW (YHKIINH,

CBOICTBA ee cBoiicTBa M TpaduK. 3HAKOMCTBO C MPUMECHEHHEM
MoKaszaTeibHOW (QyHKIMU. PemeHne moka3aTenbHBIX 4
ypaBHEHMH (QyHKIIMOHAIBHO-TPAQUUECKUM METOI0M
Kom0uHMpoBaHHOE 3aHATHE
Tema 10.2 ConepxaHue yaeOHOT0O MaTepuaa
Pewmenune Pemienne  mokasaTenbHBIX — YpaBHEHUH  METOAOM
[OKa3aTeNbHbIX | ypaBHUBAHHS TOKa3aTesiel, METOJOM BBEACHUS HOBOI
YPAaBHEHMH U | IEPEMEHHOH, ()YHKIIMOHATHHO-TPAPUUECKUM METOIOM. 8
HEPaBEHCTB Pemenuie nokazareiabHbIX HEPABEHCTB
[TpakTrueckoe 3aHsATHE
Tema 10.3 ConepxaHue yaeOHOTO MaTepualia
Cucrembl Pemienue cucrem nokasareabHbIX YPaBHEHHN
MOKa3aTeNbHbIX | KOMOMHUPOBAHHOE 3aHITHE 4
YpaBHEHUU
Tema 10.4 Copepxanue yueOHOro MaTrepuana
Pemenue 3anau. | PemmeHne  MOKa3aTeNbHBIX — YpPaBHEHHH  METOJIOM
[TokasarenbHas | ypaBHHMBAHUs IMOKa3aTeNe U METOJOM BBEICHHS HOBOM
byHKIHS MepeMEeHHOM. PellleHne noka3aTeabHbIX HEPABEHCTB 2
KonrponsHas padora
Pasznea 11. 30
Jlorapu¢mel.
Jlorapugpmmnuec
Kasg pyHKIUA
Tema 11.1 Coneprxkanue yaeOHOTo MaTepuana
Jlorapudpm Jlorapudm umcna. JlecaTuuHbli U HATypaJbHBINA
YHcla. Jorapu¢Mmsl, YUCIIO €
Hecsatuatpiii 1 | KoMOMHHPOBaHHOE 3aHSTHE 4
HaTypaJbHbIN
J0rapuQmsl,
YHCIIO € OK-01,
Tema 11.2 Coneprxkanue y4eOHOTo MaTepuana OK-02,
CaoiicTBa CaoiicTBa sorapudgmon. Oneparus jorapupMUpOBaHUSI. OK-03,
norapuMoB. KomOunnpoBaHHoe 3aHsaTHE 6 OK-04,
Oneparus OK-05
JorapupmMupoBa
HUS
Tema 11.3 Copneprxanue yueOHOro MaTepuaa
Jlorapupmuueck | Jlorapudmudeckast GyHKIUS U €€ CBOWCTBA
as QyHkums, ee | KoOMOMHUPOBAHHOE 3aHATHE 4
CBOMCTBa
Tema 11.4 Copneprxanue yueOHOro MaTepuaa
Pemenue [TonsTre norapupmmyeckoro ypaBHeHHs. Omeparus
norapudmmdeck HNOTEHIMPOBAHUSA. TpH OCHOBHBIX METOAA PpEIICHUsS
MX YPaBHEHMH W | jorapudmuueckux — ypaBHeHHiT:  ()YHKIHOHAIBHO-
HCPaBCHCTB rpaguueckuif, = MeTOJ  MOTEHUHUPOBAHUS,  METOA 8




BBEJCHUSI HOBOW TE€PEMEHHOM.
HEpaBEHCTBA

Jlorapupmuueckue

KomOuHupoBanHoe 3aHATHE

Tema 11.5 ConepxaHue yaeOHOT0O MaTepuaa

Cucrembl Anroputm pelieHus CUCTEMBI ypaBHEHUH.

norapumMuueck | PaBHOCHJIBHOCTh  JIOrapu(MHUYSCKHX YpaBHEHUH U

WX YpaBHEHUU HEPABEHCTB 2
Kom0uHMpoBaHHOE 3aHATHE

Tema 11.6 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE

Jlorapu¢pmbl B | (comep:kanue NPHKJIATHOTO MOTYJIs)

npupoze u | [Ipumenenue norapudma. Jlorapudmuueckas crnupanib

TEXHHUKE B nipupoje. Ee MaTemaTnueckue cBoiicTBa 4
[IpakTudeckoe 3aHsATHE

Tema 11.7 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3anau. | Jlorapudmuueckast QyHkuus. PemeHwe mpocTendmmx

Jlorapugmel. JOTapuPpMHUECKUX yPaBHEHUI 2

Jlorapudmuueck | KonrposbHas pabora

ast GyHKIUSA

Paszmea 12. 10

MHo:xecTBa.

DJ1eMeHThI

Teopuu rpagos

Tema 12.1 Coneprkanue yaeOHOr0o MaTepurana

MHoxecTBa [Tonsatue wmuoxectBa. I[lomMHoXkecTBO. Omepauuu ¢
MHOECTBaMU 2
KomOunupoBaHHoe 3aHaTHE

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

Oneparuu ¢ | (comep:xaHMe MPUKJIATHOIO MOYJIA)

MHOXECTBaMHU Onepan ¢ MHOXeCTBaMH. PelieHne TpPUKIaIHBIX
3amay 2
[TpakTHyeckoe 3aHsATHE

Tema 12.3 Cogepxanue yaeOHOT0O MaTepuana

['padur [Tonsitue rpada. Cesazubii Tpad, AepeBo, UK Tpad Ha
TUIOCKOCTH 4
[TpakTnueckas pabora

Tema 12.4 CopepxaHue yaeOHOTO MaTepuana

Pemenne 3amau. | Onepanuu ¢ MHOXecTBamMH. OmnucaHHe peabHBIX

MHoxecTBa, CUTYallUii ¢ MOMOIIbI0O MHOXeCTB. [Ipumenenue rpagos

I'pappl u uX | K penieHuro 3a1a4q 2

IpPUMEHEHHE KonrtponsHas pabora

Paznen 13. 26 OK-01,

J1IeMeHTHhI OK-02,

KOMOMHATOPHUK OK-03,

H, CTATHCTUKU OK-04,

U TeOpUH OK-05




BepPOSITHOCTEM

Tema 13.1 ConepxaHue yaeOHOT0O MaTepuaa
OcHoBHbIE IlepecTaHOBKH, pa3MeILIEHUs, COUYETAHHUS.
MTOHATUS 4
KOMOMHATOPUKH Komb6unnpoBanHoe 3aHsTue.
Tema 13.2 Coneprkanue ydeOHOro MaTepuasa
CobpiTHeE, CoBMecTHBIE M HECOBMECTHBIE COOBITHSA. TeopeMbl O
BEPOSATHOCTD BEPOSITHOCTH CYMMBI COOBITUN. Y CIIOBHAsE BEPOSITHOCTb.
COOBITHS. 3aBucMMblE W He3aBUCUMbIE COObITHS. Teopembl 0O
Crnoxenue U | BEpOSITHOCTU IPOU3BEICHUS COOBITHH. 4
YMHOKECHHUE KomOunnpoBanHoe 3aHaTue
BEPOATHOCTEMN
Tema 13.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE  COJAEpP:KAHME
BeposTHOCTE B | (copep:KaHUe MPUKJIATHOTO MOAYJIA)
npodeccuonans | OTHOCHTENbHAS —4YacTOTa COOBITHS, CBOWCTBO €€
HBIX 3ajJ]a4ax YCTOMYHUBOCTH. CratucTtuueckoe ornpezeneHue
BeposATHOCTH. OI[eHKa BEPOSTHOCTH COOBITHS 4
IIpakTHueckoe 3aHsaTHE
Tema 13.4 Cogepxanue yueOHOro MaTepuana
HuckperHas Bunbl cinyyaiiHbix BenuuuH. OnpenesneHne TUCKpPEeTHON
CiydaiiHas CIIy4aliHOMN BEJIMYUHEL. 3akoH  pacnpeneneHus
BEJINYMHA, JUCKPETHOM ClIy4ailHOM BenuuyuHbl. Ee 4ucinossle 4
3aKOH €€ | XapaKTepUCTUKU
pactipeneneHust | KomOMHUpPOBaHHOE 3aHITHE
Tema 13.5 Copneprxanue yueOHOro MaTepuaa
3anauun Bapuanuonnsiii psa. [lonuron 4actor u rucrorpamma.
MaTemMaTuyecko | CTaTHUCTUYECKUE XApPAKTEPUCTUKH psAa HAOII0JaeMBIX
W CTaTUCTUKHU JTAHHBIX
KoMOHHUPOBAHHOE 3aHATHE 4
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Cocrasnenune (comep:kaHue NPUKJIATHOTO MOAYJISA)
TabIuUIL u | [leppuunas 00paboTka CTaTUCTUYECKUX  JAHHBIX.
avarpamMm  Ha | ['paguueckoe  ux  mpencraBieHue.  HaxoxaeHue
MpaKTHUKeE CPEIHUX XapaKTepUCTHK, HAOIIOAaEMbIX JTaHHBIX 4
IIpakTHueckoe 3aHsTHE
Tema 13.7 Coneprkanne yaeOHOT0 MaTepuana
Pemenune 3amau. | Onementsl koMOMHAaTOpUKU. COOBITHE, BEPOATHOCTH
DNEeMEHTHI coObITus. Cllo’)KeHHE U YMHOXKEHHE BEPOSTHOCTEH
xoMOMHATOpuKU | KoHTponbHas padora 2
, CTaTUCTUKU H
Teopuun
BEPOSATHOCTEM
Paznen 14. 29 OK-01,




YpaBHenuss u

OK-02,

HepaBeHCTBA OK-03,
Tewma 14.1 Coneprkanue yaeOHOro MaTepuana OK-04,
PaBHOCHIBHOCT | PaBHOCHIBHOCTH ~ YPaBHEHHH W HEPABEHCTB. OK-05,
b ypaBHeHHH U | Onpenenenus. OCHOBHBIE TEOPEMBI PABHOCHIIBLHBIX OK-06
HEPaBEHCTB. nepexofax B YpaBHEHHMSX M HepaBeHCTBax. OOmue 4
OOmpe MeTonbl | METO/IbI pellicHHsS YPaBHEHHH: MEPeXoJ OT PaBCHCTBA
peleHus GyHKIMI K paBEHCTBY apryMEHTOB /Jii MOHOTOHHBIX
GbyHKIMI, METOA pa3ioXKEeHHs Ha MHOXHUTEIU, METOJ
BBEJICHUS HOBOM  IEpPEeMEHHOHM, (PYHKIHOHAIBHO-
rpaduvecKkuii MeToa
Kom0uHupoBaHHOE 3aHATHE
Tema 14.2 Conepxanue yaeOHOT0O MaTepuaa
['papuueckuit OO0mue MeToabpl pelIeHUsT HEPaBEHCTB: MEPEeXo] OT
METOJl PEIIEHUs | cpaBHEHUS 3HAYCHUN (YHKIMI K CPaBHEHHIO 3HAUCHUI
YpaBHEHUH, apryMEeHTOB i1 MOHOTOHHBIX (DYHKUHN, METOx
HEPABEHCTB MHTEPBAJIOB, (PYHKIHMOHAIBHO-TpAQUUYECKUIT  METOJ. 4
I'padmyeckuit  MeTon  pelieHus  YpaBHEHHH WU
HEPABEHCTB
Kom0uHupoBaHHoe 3aHATHE
Tema 14.3 Cogepxanue yueOHOro MaTrepuana
VYpaBuenus  u | Onpenenenue Monayna. Packpeitme  Monayns 1o
HEpaBeHCTBA ¢ | ompeneneHuto. [Ipocreiive ypaBHEHUS 1 HEpaBEHCTBA
MOJlyJIEM ¢ MoayineMm. IIpuMeHeHne paBHOCWIBHBIX IEPEXOJ0B B 4
ONpEENIEHHbIX THUIAX YpPaBHEHUII M HEPaBEHCTB C
MoOJlyJIeM
Komb6unnpoBanHoe 3aHaTne
Tema 14.4 Cogepxanue yueOHOT0O MaTepuana
VYpaBHenus M | 3HaKOMCTBO ¢ nmapameTpoM. IIpocreiiime ypaBHeHus U
HEPAaBEHCTBA C | HEPABEHCTBA C TapaMETPOM 6
napaMeTpamu Komb6uHnpoBaHHOe 3aHATHE
Tema 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
CocraBneHue U | (coaep:kaHue MPUKJIATHOTO MOTYJIs)
pelieHne Pemienne  TEKCTOBBIX  337a4  MPO(EecCHOHATBHOTO
npodeccuoHanb | coaepKaHus 9
HBIX 3a1a4  C | [IpakTudeckue 3aHATHS
MIOMOUIBIO
ypaBHEHUU
Tema 14.6 Coneprxkanne yaeOHOro MaTepuaa
Pemenne 3agad. | OOmme MeTonbl pelIeHHs YpaBHEHUH. YpaBHEHHS H
VpaBHeHuss U | HEpaBEHCTBA C MOAYJIEM U C TapaMeTpaMH
HEpaBeHeTBa [IpakTHueckoe 3aHsTHE 2
IIpome:xxyTouHast arrecTanus (JK3aMeH) 6
Bceero: ‘ 340




3. YcioBus peaju3anuy NpOorpaMMbl y4eOHOH JHCHUIINHBI

3.1. Jlas peanu3anyu NporpaMmbl y4eOHOH JMCHUILUIMHBI TPEIyCMOTPEHBI CJeAyHIue
crenuaJbHble IIOMeIeHHs
Kabuner MmareMaTHKH, OCHAIIEHHBIH 000PYA0BaHUEM:

M0CaI0YHbIE MECTa MO KOJIMYECTBY 00yJaromuxcs; pabouee MECTO IIPernoaaBares; J0CKa;
TEXHUUYECKUMU CPEJICTBAMU OOyUEHUS: MHTEPAKTHBHAS JOCKA/IKpaH, IPOSKTOP, KOMITBIOTED
C BBIXOJIOM B ceTh MHTEpHET; HATJISATHO-PA3JaTOYHBIMU M YI€OHO-TIPAKTUICCKIMH MaTepHalaMu.

ITomemenue Ne - 508,
CTOJEI — 14 miT.,
CTYJbS - 28 WIT.,
CTOJI ¥ CTYJI penojiasaresns — | mr.,
TpuOyHa — 1 mmT.,
JIocKa MenoBas — 1 mit.,
WHTEPAaKTUBHAS JI0CKA B KOMIUIEKTE C IPOEKTOPOM — | 1miT.
y4e0HO-HATJISTHBIC TTOCOOUS - B AJICKTPOHHOM BHUJIC.

3.2. UndopmannonHoe odecneyeHne peaau3amun NporpamMmmbl
3.2.1. OcHOBHBIE TeYaTHbIE M JIEKTPOHHbIE W3IAHUSA

1. Boeomonos, H. B. Marematuka. 3amaun ¢ PEIICHUSMH . y9eOHOE MOCOOHME ISl CPETHETO
npodeccuonansHoro oopazosanus / H. B. boromomnos. — 2-¢ u3a., ucnp. u jon. — MocCKsa :
WznatenscrBo Opaiit, 2023. — 755 ¢. — (IIpodeccuonansuoe oopazosanme). — ISBN 978-
5-534-16211-0. — Tekcr : amekTpoHHbI // OOpa3zoBatenbHas mwiatdpopma Opait [caitt]. —
URL: https://urait.ru/bcode/530620

2. bocomonos, H.B. Anrebpa u Hauana aHanu3a: ydeOHOe TMOCOOME M CpeIHEero

npodeccuonanbHoro oobpaszosanusi / H. B. boromonoB. — Mocksa : M3znatensctBo IOpaiit,
2023. — 240 c. — (IIpodeccronanbaoe oopazoanue). — ISBN 978-5-534-09525-8. — Tekcr
AJIEKTPOHHBIN /l OO6pazoBaTenbHas maTdopma Opaiit [caiT]. —
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3. [yces,

B. A. Teomerpusi : ydeOHOE

nmocooue

TUTSt

CpeaHero MpoQecCHOHATBHOTO

oOpazoBanus / B. A. I'yces, U. b. Koxyxos, A. A. IlpokodbeB. — 2-¢ u3a., UCTIP. U JOM. —
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4. KoHTpOJIb U OlleHKA Pe3yJIbTaTOB OCBOEHHS YUeOHOH JUCIIUINIMHBI

a5eKTpoHHBINH // OOpa3oBarenbHas miIaTgopma

Kon u | Pe3yabrarsl 00yuyeHus Kpurepumu onenku MeTtoabl

HAHMEHOBA OIIEHKH

HHe

¢popmupyem

BIX

KOMIeTEeHIH

i

OK-01, Ymenusn: O1eHKa «5» - «OTIANYHO» cTaBuTcsa, | OleHka

OK-02, - yMETh ONEepHPOBaTh ecni 00yUarOIIHIACS TIOHO U3JIAaraeT | pe3ysbTaToB

OK-03, MOHATHSIMI: CTEIICHb YHCIIA, Marepual (OTBeYaeT Ha BOIIPOC), YCTHOTO

OK-04, JIaeT NPaBUIIBHOE OTIPEICIICHHUE orpoca
norapudm gucia; yMeHHE .

OK-05, OCHOBHBIX ITOHATUI; 00HAPYKUBAET

OK-06, BBITOJIHATE BBITHCIICHHC MIOHUMAaHuEe Marepuasia, MOXeT

OK-07 3HAYCHHH U IPeoOpasoBaHus 000CHOBATH CBOU CYXKICHHS,

BBIPQKEHUI CO CTETICHSAMU U
norapudMamu,
npeoOpa3oBaHus APOOHO-
palMOHATIBHBIX BBIPAXKECHUH;
- YMETh OIIEPUPOBAThH
MOHATHUSMH: PallMOHAIIBLHBIE,
UppalroHaIbHbIE,
NoKa3aTeJbHbIE, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPHUYECKHUE
YpaBHEHMsI U HEpPAaBEHCTBA, UX
CHCTEMBI;

- YMETh OIIEPUPOBATH
HNOHATUAMU: (PYHKIIHS,
HenpepbIBHAS QyHKIUSA,
MPOU3BOIHAS, TIEPBOOOPA3HAS,
ONPEIETICHHBII UHTETPA;
YMEHHUE HaXOUTh
IPOM3BOJIHBIE DJIEMEHTAPHBIX
byHKUIUH, HCONB3YS
CIpaBOYHBIE MATEPUAIbI;
UCCIIEIOBATh B MIPOCTEUIIINX
cinydasix GyHKIUU Ha
MOHOTOHHOCTbH, HAXOJTUTh
HauOOoJIbIIME U HAUMEHbIIINE
3HaYeHUS PYHKIIHIL; CTPOUTH

NIPUMECHHUTD 3HAHMS Ha MPAKTHKE,
MIPUBECTH HEOOXOMMEBIC IIPHUMEPHI
HE TOJIBKO U3
yueOHHKa, HO U CaMOCTOSITEIbHO
COCTaBJICHHBIE; M3JIaraeT MaTepual
MOCJIEIOBATEIHLHO U MPABUIIBHO C
TOYKH 3pEHHSI HOPM JTUTEPATypHOTO
SI3BIKA.

Ouenka «4» - «XOpouo»
CTaBUTCSI, €CJIU OO YJArOITUICS JaeT
OTBET, YJOBJIECTBOPSIOIIMNI TEM XKe
TpeOOBAHUSAM, UYTO W JUISI OLIEHKH
«OTIUYHO», HO Jomyckaer 1-2
OILIMOKH, KOTOPBIE CaM Ke
UCTpaBiseT, U 12 HEMOYEeTOB
MOCJIEAOBATENHLHOCTH U SI3LIKOBOM
0 OpPMIICHUN U3TIAraeMoro.
Onenka «3» -
«yIIOBJIETBOPUTENHHOY» CTABUTCH,
ecni oOyJaronuiicss oOHapy>KUBaeT
3HAHUE U TIOHUMAaHHUE OCHOBHBIX
MOJIOKCHUM JAHHOW TEMbI, HO
M3NaraeT MaTepuai HeToIHO U
JOTTyCKaeT HETOYHOCTH B
oTpeAeTICHUH TOHATHIA W
(hopmMyTUpOBKE TIPaBUI; HE YMEET
JIOCTATOYHO TITYOOKO U
JIOKa3aTeJIbHO 000CHOBATL CBOU
CYXXICHHS M IPUBECTH CBOH
TIPUMEPHI; U3JIaracT MaTepuall
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rpauKu MHOTOYJICHOB C
UCTIOJIB30BaHUEM allapara
MaTeMaTHYECKOTO aHAIIN3a;
NPUMEHSTH TPOU3BOIHYIO IIPH
peIlIeHNH 3a7a49 Ha JIBFKEHUE;
pelaTh IPaKTHKO-
OpUEHTUPOBAHHBIC 33/1a4H HA
HanOOJIbIINE U HANMEHBIITUE
3HAUCHUS, HA HAXOXICHUE
MyTH, CKOPOCTU U YCKOPECHHS,
- YMETh pelIaTh TEKCTOBBIC
3aJ]au pa3HbIX TUTIOB (B TOM
YKCIIe Ha TPOIICHTHI, I0JIU 1
YacTH, Ha JIBIDKCHHE, padoTy,
CTOMMOCTB TOBapOB H YCIYT,
HAJIOTH, 3aJ1a4M U3 00JIacTu
yIIpaBICHUS JINIHBIMU U
ceMelHBIMU (DMHAHCAMM );
COCTABJIATh BBIPKEHUS,
ypaBHEHMsI, HEPABEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 33]1a4H,
UCCIIEIOBATh MOTyYCHHOE
pelIeHNe U OLICHUBATh
MPaBJIONOI00HOCTh
pE3yIbTaTOB;

- YMETh ONEPUPOBATH
MOHSTUSIMH: CPETHEE
apudmeTnueckoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIee
3HAUEHUS, pa3Max, TUCIIEPCHs,
CTaHJAPTHOE OTKIIOHEHHUE
YUCJIOBOTO HAOOpa; yMEHHE
U3BJIEKATh, MHTEPIIPETUPOBATH
uH(pOpMalLIO,
MPEJICTAaBICHHYIO B TaONIUIIAX,
Ha MarpaMMax, rpapukax,
OTpaXKAOIIIYIO CBOMCTBA
peabHBIX MPOIECCOB U
SIBIICHUH; TIPEJICTABIIATh
MH(}OPMALIHIO C TOMOIIbIO
TaOJIMI ¥ TUarpaMM;
UCCIIEIOBATh CTATHUCTHYECKUE
JaHHBIE, B TOM YHCTIE C
MPUMEHEHHEM TpaduIecKuxX
METOJIOB M SJIEKTPOHHBIX
CPE/CTB;

-yMeTb BHIOUPATh

HENOCJIeIOBATELHO U JIOMYCKAeT
OIMOKY B SI3BIKOBOM O(hOpMIIEHUHT
M37IaraemMoro.

OueHka2y -
«HEYJIOBIIETBOPUTEIIHLHO)» CTABHUTCH,
€CIIM 00y4aroNTuiics OOHApy>KHBAECT
HE3HaHHWE OOoJbIIeH YacTh
COOTBETCTBYIOIIETO BOIIPOCA
JIOITyCKaeT OITMOKU B
(hopMyIIUPOBKE OIPECIICHUI U
TPaBHJI, HCKAXKAIOIINE WX CMBICT,
0ecropsI0YHO U HEYBEPEHHO
U3J1araeT MaTepHall.

Orenka «2» 0TME4aeT Takue
HEJIOCTATKHU B MOJITOTOBKE, KOTOPHIE
SIBIISTIOTCS CEPhE3HBIM
NPETSITCTBHEM K YCIICIITHOMY
OBJIQ/ICHUIO TIOCIICTYIOIIIAM

MaTepHAaIOM.
«5» - 85-100% BepHBIX
OTBETOB
«» - 69-84% BepHBIX
OTBETOB
«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u meHee

Onenka «5» - «OTIUYHO»
BBICTABJISIETCS 00YJAIOIIEMYCsI, €CITH
JIEMOHCTPHUPYIOTCSI BCECTOPOHHEE,
CHUCTEMAaTUYeCKOe U TITyOOKOe
3HaHHUE Y4eOHOTr0 MPOrPaMMHOTO
Marepuaia, CaMOCTOATEIbHO
BBITNIOJTHUBIINM BCE
MIPELYCMOTPEHHBIE IPOIPAMMOi1
3aJjaHus, TITyOOKOYCBOMBIINN
OCHOBHYIO U JIOTIOJIHUTEIHHYIO
JUTEPaATypy, PEKOMEHIOBaHHYIO
MIPOrpaMMO¥, aKTHBHO pabOTaBIINIA
Ha IPAKTUYECKUX, CECMUHAPCKHUX,
1ab0paTOPHBIX3AHATHSIX,
a30Mparonuiics B OCHOBHBIX
HayYHBIX KOHIICTIIIHX T10
M3y4yaeMoi JUCIUIUIMHE,
MPOSIBUBIINN TBOPYECKUE
CIIOCOOHOCTH M HayYHBI  MOAXO]
B TIOHMMAaHUU W W3JI0KEHUHU
y4eOHOT0 MPOrPaMMHOTO MaTeprMa,
OTBET OTJINYAETCs OOTraTCTBOM M
TOYHOCTBIO HCIOIb30BAaHHBIX
TEPMHHOB, MaTepHal U3JIaracTcs
MOCJIEIOBATENBHO U JIOTUYHO.
Ouenka «4» - «XOpoIIo»
BBICTABJISIETCSI 00 yUYArOIIEMYCsl, €CITH
JEMOHCTPHUPYIOTCS JJOCTATOUHO

Orenka
pe3ysbTaTo
B
TECTUPOBaH
us

Onenka
pE3yJIbTAaTOB
nuddepentt
MPOBAHHOTO
3a4era




MOAXOJALUIMM METOX IS
pelIeHNus 3a]a4l; TIOHNMAHHE
3HAYUMOCTH MaTEMAaTHKHU B
W3Y4YECHUU IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U
SBJICHU; YMETh PaCllO3HABATh
IIPOSIBJIEHUE 3aKOHOB
MaTEMaTUKHU B UCKYCCTBE,
YMETb NIPUBOJIUTH IPUMEPHI
MaTEMAaTHYECKUX OTKPBITUI
POCCUICKON 1 MHUPOBOM
MaTEeMaTUYECKON HAYKH;

- YMETh OIIEPUPOBATh
MOHATUSMH: CIIy9alHBINA OIBIT U
CIIy4aifHOE COOBITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOATHOCTb C UCIIOJIb30BAHUEM
rpau4ecKuX METOJIOB;
HOPUMEHSATH (HOPMYJIbI CII0KEHUS
Y YMHO>KEHHUSI BEPOSITHOCTEM,
KOMOWHATOpHBIE (DAaKTHI U
(opMyJIbl IPU PELICHUU 3a/1aY;
OLICHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4aiHbIMU
BEJIMYMHAMU; YMEHHE
IIPUBOJUTH IIPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMETb ONIEPUPOBATH
HNOHSTUSMM: TOUKa, IIpsimMasi,
IJIOCKOCTh, POCTPAHCTBO,
JBYI'PaHHBIN yTOJI,
CKpEIIMBAIOIINECS MIPSIMBIE,
NapajuIeIbHOCTD U
NEPIEHUKYISAPHOCTD NPSIMBIX U
IIJIOCKOCTEM, YTOa MEXIY
HPSIMBIMH, YTOJI MEKTY MTPSMOM
U TUIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosHUE MEKIY MPSIMBIMU,
paccTOsHUE MEXKIY
IUIOCKOCTSIMU; YMEHUE
MCIIOJIb30BAaTh IIPU PEIICHUU

MOJIHOE 3HaHHE Y4eOHO-
MPOrpaMMHOT0 MaTepuana, He
JIOMYCKAIOINK B OTBETE
CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEIILHO BBIMIOJIHUBIIHIA BCE
peayCMOTPEHHBIE TPOrPaMMOit
3a/laHusl, YCBOUBIINM OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAaHHYIO
MIPOrpaMMO¥, aKTUBHO PabOTaBIIHIA
Ha PAaKTUYECKUX, CEMUHAPCKUX,
71a00paTOPHBIX 3aHATHSIX,
MOKA3aBIIMK CUCTEMAaTUYECKUIA
XapakTep 3HAHW M0 IUCIUILTUHE,
JIOCTAaTOYHBIN JIJ151 TajibHEUILIEH
y4eObl, a TAK)KE€ CIOCOOHOCTh K
UX CAMOCTOSATEILHOMY
MOTIOJIHEHHIO.

Orenka «3» -
«yJIOBJIETBOPUTEILHOY
BBICTABIIIETCSL 00Y4JaOIMIEMYCsl, €CITH
JEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOTI'0 Y4€0HO- IPOrpaMMHOI0
MaTepuaia B 00beéme,
HEOOXOAMMOM JIJIsl JAJIbHEUIIEeH
yueObl U MPENICTOAIICH PabOThI MO
npodeccuu, He OTINYABIINHCS
AKTUBHOCTBIO HAa MPAKTUYECKUX
(ceMHHApPCKUX) U TAOOPATOPHBIX
3aHATUSIX, CAMOCTOSTETHHO
BBITIOJTHUBIITNI OCHOBHBIC
PeyCMOTPEHHBIE IPOTPaMMOit
3a/1aHusl, OJJHAKO JOMYCTHUBIINI
MOTPEIIHOCTH MPU MX BBITIOTHEHUT
Y B OTBETE Ha IK3aMeHE, HO
obanaromuit He0OXO0AMMBIMU
3HAHUSIMH [T  YCTPAHCHHS IO
PYKOBOJICTBOM TpenoaBaTess
HanOoJIee CYIIeCTBEHHBIX
IIOTPELIHOCTEM.

OueHka «2» -
«HEYJIOBIIETBOPUTETHHO»
BBICTABJISIETCS 00YJArOIIEMYCsl, €CITH
00HapyKUBAIOTCS MPOOEIHI B
3HAHHUSX WU OTCYTCTBHE 3HAHHMA
M0 3HAYUTENIBHOHN YacTh
OCHOBHOTO y4eOHO-
MPOrPaMMHOTO MaTepuana, He
BBITIOJTHUBIIIEMY CAMOCTOSTEIIEHO
MIPEeyCMOTPEHHBIE TPOrPaMMOi
OCHOBHBIE 3aJIaHUS, JOMYCTUBIIIEMY
MPUHIUIHATBHBIE OLIHOKHU B
BBITMOJIHEHUH TIPETyCMOTPEHHBIX
[IpOrpaMMOM 3aJJaHul, HE
OTpaboTaBIIEMy OCHOBHBIC

Orenka
pe3yIbTaToOB




3ajja4 U3y4eHHbIe (PAKThI U
TEOPEMBI IIJITAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaroIllero MUpa;
- YMETb OIIEPUPOBATH
HOHSTUSIMH: MHOTOI'PaHHUK,
CEYCHHE MHOTOTPaHHHKA, KYO,
napajuleJenunen, Ipusma,
nupamuia, Gurypa u
IIOBEPXHOCTh BpallleHus,
LWIMHAP, KOHYC, Wap, cdepa,
ceueHust (pUrypsl BpalieHus,
IUIOCKOCTB, Kacarolasics cepsl,
LHWIMH]pa, KOHYCA, MIIOIIAb
MOBEPXHOCTU MUPAMU/IBL,
IPU3MBI, KOHYCA, [IWINHIPA,
wionaak chepsl, 00beM Kyoa,
IIPSIMOYTOJIBHOTO
napajuleJenune1a, TMpaMusl,
IIPU3MBIL, WINHIPA, KOHYCA,
11apa; yMeHue u300paxarb
MHOTOTPaHHUKHU U IIOBEPXHOCTH
BpallleHUs1, UX CEYEHUs OT PYKH,
C TIOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE Paclo3HaBaTh
IIPABWJIbHBIE MHOTOI'PAHHUKY;
YMETb OIEpUPOBAThH
MOHSTHUSIMU: IBUXKECHHE B
IPOCTPAHCTBE, OJOOHBIE
¢Gurypsl B IpOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILIEHUE
IJIOLIAJEH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYp TPU
pEILIEHNN 3a/]a4;

3HaHusA:

- OIepUPOBAThH MOHATHIMHU:
CIIy4alHBIN OIBIT U CIIy4aiiHOE
coObITHE, BEPOATHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUNCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM I'pauIeCKUX
METO/I0B; IPUMEHSTH (HOPMYJIbI
CIIOKEHMSI U YMHOXKECHUS
BEPOSATHOCTE,

MPAKTHUYECKHE, CEMUHAPCKHE,
n1abopaToOpHBIE 3aHATHS,
JIOITyCKAOIIEMY CYLIECTBEHHBIE
OLIMOKH MPU OTBETE, U KOTOPBIN
HE MOXKET MPOJIOJDKUTH 00yueHHe
WIM TPUCTYIHUTD K
npodecCHOHATIBbHOM JeaTensHocOe3
JIOTIOJTHUTENIbHBIX 3aHATUH 110
COOTBETCTBYIOLIEN TUCLIUIUIMHE.
Ornenka «5» - «OTIUYIHO
BBICTABIISIETCS, €CIIU O0yJarOIIUHCs
MMeeT IIyOoKue 3HaHUs y4eOHOTo
marepuaia o TeMe
MPAKTHUYECKON pabOThI, TOKA3HIBACT
YCBOEHHE B3aHMOCBSI3U OCHOBHBIX
MOHSITHH, MCIIOJIb3yeMBIX B paboTe,
CMOT OTBETUTH Ha BCE
YTOYHSIIOIIUE U TOTIOTHATEITHHBIC
Bonpockl. OOyuaronmiics
JEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepHaia 1o TeMe MpakTHIeCKOM
paboThI, OnpeenseT
B3aMMOCBSI3UMEX/Y [TOKa3aTeIsIMU
3a/1a4u, Ja€T MPaBUILHBIAAITOPUTM
pelLeHus], ONpeiesieT
MEKIUCIUIIMHAPHBIE CBSI3U 110
YCIIOBUIO 3aJaHMUSL.
Ouenka «4» - «XOpouo»
BBICTABJIICTCS, €CJIA 00yJaArOIIUNACS
MoKa3al 3HaHHe yueOHOTO
MaTepualla, yCBOUJI OCHOBHYIO
JUTEPATyPy, CMOT OTBETUTDH MOUYTH
IOJIHO Ha BCE 3aJ[aHHbIE
JIOTIOJTHUTEHHBIE U
YTOYHSIIOITUE BOIIPOCHI.
OOyuaromuiics 1eMOHCTPUPYET
3HAHMSI TEOPETUIECKOTO U
MPAaKTHYECKOr0 MaTepuala mo TeMe
MIPAKTUYECKON pabOThl, TOIyCKast
HE3HAYUTENIbHbIC HETOYHOCTH TIPU
pEelIeHNH 3aj1a4, UMesl HETOJTHOE
MMOHUMaHUE MEXIUCITUTLTUHAPHBIX
CBSI3€H MPU MPABUILHOM BEIOOpE
ITOpPUTMA PEIICHHS 3a/IaHUS.
OueHka «3» -«yJA0BJIETBOPUTETHHO
BBICTABJISIETCS, €CITU O0yJarOIIUHACS
B II€JIOM OCBOMJI MaTepHall
MPAKTUYECKON pabOThI, OTBETUI HE
Ha BCe
YTOYHSIOIIUE U TOTIOTHUTEIHHBIC
BoIpochl. OO yJarommiAcs
3aTPYAHSETCS C IPABUIILHOM
OIICHKOM MPEAJIOKEHHOMN

BBITTOJIHEHU
s
MPAKTHIECK
01 paboThI




KOMOWHATOPHBIC (DAKTHI U
(bopMyIIbI IPH pElICHUH 3a/1aY;
OILICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; YMEHHE
NPUBOIUTH IPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;
- ONepUpPOBATH MOHITUIMU:
TOYKa, MpsiMasi, MII0CKOCTh,
IIPOCTPAHCTBO, IBYTPaHHBIN
yroJl, CKpeIMBAIOIIHECS
IpsIMbIE, TAPAIIIEIBHOCTD U
NEePIEHINKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEM, YroJI MEXIY
MPSIMBIMH, YTOJ MEXKIY
MPSIMOM U TIIOCKOCTBIO, YTOJI
MEXY TIIOCKOCTSAMH,
paccTosiHUE OT TOYKHU J0
IJIOCKOCTH, PACCTOSIHUE MEXKITY
NPSMBIMH, PACCTOSTHUE MEXKILY
IUIOCKOCTSIMU; YMEHHUE
MCIIOJIb30BaTh IIPU PELLICHUU
3aJa4 U3y4yeHHbIC (PaKThI U
TEOpEeMbI IJIAaHUMETPUH;
yYMEHUE OLIEHUBATh Pa3Mephl
00BEKTOB OKPY’KAIOIIEro MUPA;
OTIEPUPOBATH TIOHATHIMHU:
JIBUKEHHE B IPOCTPAHCTBE,
10/100HbIE PUTYPHI B
IIPOCTPAHCTBE; UCIOJIB30BATh
OTHOILICHHE IIJIOMAAeH
NOBEpPXHOCTEH U 00BEMOB
noJ00HBIX (hUryp nmpu
peLIeHUH 3a]a4;
- BBIYHMCIISATH TEOMETPUUECKHE
BEITWYUHBI (JUTHHA, YTO,
IJIOIA b, 00BbEM, TIOIIAIb
MOBEPXHOCTH ), UCIIOJIb3YS
U3Yy4EHHbIE POPMYIIBI U
METO/bI;
- OIEPUPOBATH MOHATHIMHU:
pSMOYTOJIbHAs CHCTEMa
KOOPJAWHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIUHATHI

3aJa4u,1a€T HEMOJIHbBIN OTBET,
TpeOYIOIIMI HABOSIINX BOTIPOCOB
MperoiaBaTelsi, BHIOOp alropuTMa
pelieHus 3a1a9d BO3MOXKEH TIPU
HaBO/JIAIIUX BOMPOCAX
npenogaBareiisi. OnueHka« 2y -
«HEYIOBJICTBOPUTEIHHOY
BBICTABIIICTCS 00 yUYaIOIIEMYCsl, eCITH
OH MMEET CYIIIECTBEHHBIC MTPOOEIHI
B3HAHUSAX OCHOBHOT'O y4eOHOTO
MaTepuaja MpakTHIECKON paboThI,
KOTOPBIH ITOJIHOCTBIO HE PACKPBLI
coJiepKaHuEe BOIPOCOB, HE
CMOTOTBETUTDH HA YTOUHSIOIINE U
JIOTIOJTHUTEILHBIE BOIIPOCHI.
OO6yuaromuiicst 1aét
HEBEPHYIOOIEHKY CUTYaIlUH,
HEIPaBUJILHO BBIOMPAET aIrOPUTM
JIEUCTBUI.

O1eHKa «5» - «OTIAUIHO
BBICTABJIAETCS, €CIU JaeTCs
KOMIUICKCHAsI ~ OILICHKA
IpeJIOKEHHON CUTYallUH;
JIEMOHCTPHUPYIOTCSL TITyOOKHE
3HAHMSI TEOPETHYECKOTO MaTepuaia
U YMEHHE UX IPUMEHSTh;
MIOCJIEI0BATEIbHOE, PABUIILHOE
BBITIOJTHEHUE BCEX 3a/IaHUI; YMEHHE
000CHOBAHHOM3JIAraTh CBOM MBICIIH,
JIeJIaTh HEOOXOIMMEIC BBIBOJIEI.
Ouenka «4» - «XOpouo»
BBICTaBJISICTCS, €CIIH JTACTCS
KOMILICKCHAs OIICHKA
MPEUIOKEHHON CHUTYallUH;
JEMOHCTPUPYIOTCS TITyOOKHe
3HAHMSI TEOPETHUECKOTO MaTepuaia
U YMEHHE UX NPHUMEHSTH;
TOCJIEZIOBATEIHLHOE, TIPABUIIBHOE
BBITIOJTHCHHUE BCEX 3aJIaHUM;
BO3MOJKHEI ¢IUHHYHBIE OITNOKH,
WCIIPABIIIEMbIE CAMUM
CTYJICHTOMITOCJIC 3aMEUaHHS
MpenoaBaTelis; yMeHUue
00OCHOBAHHO M3J1araTh CBOH
MBICIIH, JCNIaTh HEOOXOIUMEBIC
BBIBOJBI.

Onenka«3»- «yJ0OBIETBOPUTEIHHOY
BBICTABJISICTCS, €CITU CTY/ICHT
JEMOHCTPHUPYET 3aTPYIHEHUS C
KOMILUIEKCHOU OIIEHKOU
MIPEAIOKEHHOM CUTYalINH;
HETOJIHOE TEOPETHIECKOE
o0ocHOBaHMe, TpedyroIiee
HaBOJISIIIIUX BOIIPOCOB

Orenka
pe3yJIbTaTo
B peIICHUS
CUTYaIMOHH
BIX 337134

OreHka
pe3yIabTaTOB
u
IIMCBMCHHO
ro ompoca




BEKTOpA, CKaJISIPHOE
MIPOU3BEJICHUE, YTOJI MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOpA Ha
YHCII0; HAXOJUTh C IOMOIIBIO
U3y4EHHBIX (hopMyI
KOOpJMHAThI CEPEIUHBI
0Tpe3Ka, pacCTOSHUE MEXTY
JBYMSI TOUKaMU;

-yMeTb BBIOMPATh TTOIXO/ SN
U3YYCHHBIM METOJ JUTSl PeLICHUS
3a/1a4u, Pacro3HaBaTh
MaTeMaTuuecKue (haKkThl U
MaTeMaTH4eCKUe MOJICIH B
HPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUAX, B UCKYCCTBE; YMCHHUEC
HPHBOUTH IPHMEPHI
MaTeMaTUYECKUX OTKPBITUNA
POCCHUICKOI 1 MUPOBOM
MaTeMaTUYECKON HAyK1

YMETh IPOBOIUTH
uccie[oBanne QyHKIINU;
-CBOOOJTHO OTIEPUPOBATH
TOHSATHSMU: Y€THOCTH (DYHKIIUH,
HEePUOANIHOCTh DYHKIINH,
OTPaHUYEHHOCTH (DYHKIIWH,
MOHOTOHHOCTb (DYHKITHH,
IKCTpeMyM (GYHKIIUH,

- BJIaJIETh 3HAHUSIMU
MOHSATUMHOTO anmnapara:
JBUKEHUE, NTapajlIeIbHbIN
MEPEHOC, CHMMETpPHUSI Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue
1o100us1, 1o/100HbIE PUTYPHI;
YMETh Paclo3HaBaTh PaBHbBIE U
1o 100HbIE PUTYPBI, B TOM
quciie B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMETh
HCIIOJIb30BaTh T€OMETPUUECKUE
OTHOIIICHHUS, HAXO/IUTh
reOMETPUYECKHE BETHUNHBI
(nmuHAa, yroJ, TIomaIb,
00BbeM) MpH pelIeHu  3a/1a4d U3
JIPYTUX y4eOHBIX MPEAMETOB U
U3 peAIbHOM KU3HH.

MPEToJaBaTelIsT; BBIMOTHIET
3aJaHus MIPU TOJICKa3Ke
MIpenoaBaTes; 3aTpyAHsAETCS B
(dhopmynrpoBke BbIBOA0OB. OlieHKa
«2» - «HEYOBIETBOPUTEIILHO
BBICTABIISICTCS, €CIM JaHa
HETpaBUJIbHAS OI[CHKA
IPEJIOKEHHON CUTYalUU;
OTCYTCTBYET TEOPETUUECKOE
000CHOBaHKE BBITIOJTHEHUS
3aJaHuMN.

Omnenka «5» - «OTIMYHO»
BBICTABIISIECTCS, €CJIM 00yJaroIIHitcs
BBINOJIHUI paboTy 6e3 ommnboK u
HEI0YETOB, IONMYCTUI He OoJee
OJTHOTO HE/I0YeTa.

OueHka «4» - «xopoLo»
BBICTABJISIECTCS, €CIIM 00yYaIOIUNACS
BBITMOJIHIII PabOTy MOJHOCTHIO, HO
JOTYCTUJI B HEW He OoJiee 0THOM
HEerpyOoi ormmOKu U 0OTHOTO
Hej04eTa, WK He Oosee IByX
HEJI0YETOB.

Ornenka «3» -
«YIIOBJIETBOPUTEILHOY
BBICTABIIICTCS, €CITU 00YJarOITHIICs
MPaBUJIBHO BBHITIOJIHUI HE MeHee
MOJIOBUHBI PabOTHI W
JONyCTUII He OoJyiee JBYX IpyObIX
OIIMOOK, MK He 0ojiee OTHON
rpy0oii u oJJHOI HerpyOoil OmuOKH
M OJHOTO HeJoYeTa, WIM He 0olee
JIBYX-TpeX HErpyObIX OLIMOOK, N
OJTHOM HErpyOOH OIMMOKU M Tpex
HEJI0YETOB, WX TPH
OTCYTCTBHUHOIIMOOK, HO ITPU
HAJIMYUU YETHIPEX-TISITH HEJI0UYETOB,
IJIOXO 3HAET TEOPETHUECKHUN
Marepuall, JOMyCKaeT HCKaKeHUe
(akToB.

Ouenka «2» -
«HEYIOBJIECTBOPHTEIHEHOY»
BBICTaBIISICTCS, €CITU 00 yJaroIuiics
JIOITYCTHJT YHCIIO OIIMOOK 1
HE/I04ETOB, IPEBOCXOASIIEE HOPMY,
MIPH KOTOPOW MOXKET OBITh
BBICTaBJICHA OIICHKA «3», WU
€CITM TIPABIJILHO BBIITOJHIII MEHEE
TTOJIOBUHBI

paboTHLI.




5. TumosBblie KOHTPOJIbHBIC 3aJaHUA UJIH UHbIC yqeﬁﬂo-MeToxmqecxne mMarTepualbl,

Heo0XoaMMbIe /1JIs1 OLIEHNBAHUSA CTeNeHU C(POPMHUPOBAHHOCTH KOMIIETEHIIHII B Mpouecce

OCBOEHUS Y4eOHOM T CIUTIIUHBI

Kommekt KOHTPOJIbHO-OLUCHOYHBLIX CPCACTB BKJIKOYACT B cebs neaarorudcCKuc

KOHTPOJBbHO-USMECPUTCIIbHBIC MaTCpUalibl, IPEAHA3HAYCHHBIC JI ONPEACICHUA COOTBETCTBUA (I/IJ'II/I
HGCOOTBCTCTBI/ISI) HHAUBHUIYaJIbHBIX O6pa3OBaTeJILHBIX IIOCTI/DKGHI/Iﬁ OCHOBHBIM IIOKa3aTCJIAM
PE3YIbTAaTOB IIOAT'OTOBKH.

K sx3ameny pomyckaroTcst oOydaromuecs, CIaBIINe MPAKTHUECKHE 3a1aHHs.
DK3aMeH INPOBOJUTCA IO PACHIMCAHUIO CECCUU.

5.1. Ilepeyennb BONPOCOB /1JIsl MOATOTOBKHU K 3k3ameny (1 cemecTp)

1.

10.
11.
12.

1 Kopuu u crenenu. KopHu HaTypallbHOW CTENEHU M3 4YMClia U UX CcBoMcTBa. CTemeHu C
paloHaIbHBIMU NOKa3aTeNAMHU, UX CBOMcTBa. CTENEHU C IEHCTBUTEIBHBIMU [10OKA3aTEIIMU.
CBoiicTBa CTENEHHU C ICWCTBUTEIHHBIM MTOKA3aTEIIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOE jorapuMuUecKoe TOXIECTBO. JlecsTHuHbIe WU
HaTypanbHble Jorapudwmsl. [lpaBuma peiictBuii ¢ norapudmamu. Ilepexonq k HOBoMy
OCHOBAHHUIO.

[IpeobpazoBanue  anreOpanueckux  BoipaxkeHHil.  IIpeoOpazoBanue  palMOHANBHBIX,
HPPAIMOHATLHBIX CTETICHHBIX, TIOKA3aTSIbHBIX U JIOTAPHU(PMUICSCKIX BBIPAKCHHIM.

Panuannas mepa yria. BpamartensHoe asukenue. CHHYC, KOCMHYC, TAHT€HC U KOTaHTEHC
qucia.

OcHOBHbBIE TPUTOHOMETPHUECKHE TOXAECTBa, (Qopmyinbsl npuseneHus. CUHYC, KOCHHYC U
TaHI'€HC CYMMBbl M Pa3HOCTH JABYX yrioB. CHHYC M KOCHUHYC JBOMHOro yria. ®opmysbl
noysioBuHHOro  yria. IIpeoOpazoBaHuss CyMMbl TPUTOHOMETPHUYECKMX  (YHKIMHA B
MIPOM3BEICHNE U MPOU3BEACHUS B CyMMYy. BripaxkeHne TpUroHoMeTpu4eckiX QyHKIHMNA uyepes
TAHT€HC TOJIOBUHHOrO aprymeHTta. lIpeoOpazoBaHus TPOCTEHIINX TPUTOHOMETPHUUECKHUX
BBIPa)KCHU.

[Ipocreiimme TpUroHOMeTpUUECKUE ypaBHEHUs. PellieHrne TpUroHOMETPUIECKUX YPaBHEHUN.
[Ipocreiime TPUTOHOMETPUYECKUE M HEPABEHCTBA. APKCHUHYC, ApKKOCHHYC, apKTaHI€HC
qucha.

Oynkiuu. O0JacTh ONMPENENICHUsT U MHOXXECTBO 3Ha4YeHUM; rpaduk (QyHKIUU, TOCTPOCHUE
rpadukoB QpyHKINN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CpoiictTBa  (QYHKIMU:  MOHOTOHHOCTb,  YETHOCTb,  HEUETHOCTb,  OIPAHUYEHHOCTD,
MEePUOANYHOCTh. [IpoMexyTkM Bo3pacTaHus U YObIBaHUs, HauOOIblliee W HaUMEHbIIEe
3HAUEHUs, TOUYKH 3KCTpemyma. ['paduueckas wHTepnperanus. [Ipumepsl (yHKIMOHATHHBIX
3aBHCHUMOCTEH B peaibHBIX MPOIECCaX U SBICHUSX.

O6parspie (ynkmuu. OOmacTe ompeaeneHuss U 00JaCTh 3HAYCHWM OOpaTHOW (DYyHKITHH.
I'paduk o6paTHOM QYyHKIUH.

Onpenenenus GyHKIUN, X CBOICTBA U IpadUKH.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.

[IpeoOpasoBanusi rpadukoB. I[lapamienbHbIl NMEpeHOC, CHUMMETPUS OTHOCHUTEIBHO OCEH
KOOpJIUHAT M CHMMETPHUS OTHOCUTENIbHO Hayajga KOOPAMHAT, CUMMETpPUS OTHOCHUTEIHHO
MPSIMOM Y = X, pacTsHKEHHE U C)KaThe BIOTb OCei KOOpIMHAT.

5.2. IlepeyeHb BONPOCOB /IS MOATOTOBKHU K IK3aMeHY (2ceMecT)

[IpuMmepsl UCIIONB30BaHUA IPOU3BOJHOM [UIS HAXOXKACHUS HAWIYYIIEro peuieHus B
NPUKIAIHBIX 3a7adax. Bropas nmpousBoaHas, ee TeoMeTpuyYecKuil U (U3NYECKUN CMBICIH.
[IpuMeHeHHe TPOW3BOAHOM K HCCIEIOBAHUIO (DYHKIMH M MOCTPOCHHUIO Tpa(HKOB.
Haxoxnenue ckopocty [uis polecca, 3aaHHoro (opMysioi 1 rpaukoMm.



2. IlepBooOpa3Hast u uHTerpan. llpuMeHeHue omnpenereHHOro WHTErpaia A HaXOXKICHUs
Iomaau KpuBOJMHEWHOW Tpanemuu. Popmyna Heiorona—IJleiiOnumna. Ilpumepsr
MPUMEHEHHUS UHTETpasa B (PU3MKE U TE€OMETPHUH.

PaBHOCWIBHOCTb ypaBHEHUM, HEPABEHCTB, CUCTEM.

PanmonaneHbie, UppalMoOHalbHbIE, MMOKa3aTeIbHble U TPUTOHOMETPUYECKHE YPABHEHUS U

cuctembl. OCHOBHBIE NIPUEMBI UX pELICHUs (Pa3I0KEHUE HA MHOXHTENHU, BBEIIEHHE HOBBIX

HEU3BECTHBIX, [TOJICTAHOBKA, IPpa)UueCcKUil METO).

5. PaumonanbHble, MppalMOHAIbHbBIE, MOKA3aTENbHbIE U TPUTOHOMETPUUYECKUE HEPABEHCTBA.
OcHoBHbIE TIpHEeMbl UX pemieHus. Vcnonb3oBaHue CBOMCTB M rpadukoB (YHKUIUN Hpu
peLICHNH ypaBHEHUH M HEpaBeHCTB. MeToJ uHTepBajoB. M300paxeHne Ha KOOPJUHATHON
IUIOCKOCTH MHOXXECTBA PELICHUI YpaBHEHUU M HEPABEHCTB C ABYMS MEPEMEHHBIMH U UX
CHUCTEM.

6. Bepumnsl, pebpa, rpaHu MHOrorpaHHuka. Pa3zBeprka. MHororpansble yribl. Bimykibie
MHOTOrpaHHuKU. Teopema Ditniepa.

7. Tlpusma. [Ipsimas u HakionHas npusma. [IpaBunbras npusma. [apamnenenunesn. Kyo.

8. TMupamupa. [lpaBuibHas nmupamuaa. Y ceueHHas nupamuaa. Terpasap.

9. Cummertpuu B kybe, B apasuieiienurne/ie, B Mpu3Me U MUpaMu/Ie.

10. Ceuenus xyba, MpU3MBI ¥ TUPAMUIBIL.

11. Hunuaap u KoHyc. YceueHHBIH KoHyc. OcHOBaHUE, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3Beprka. OceBble CEUEeHUS U CEUEHUS, TapalieIbHbIe OCHOBAHMIO.

12. O6bem u ero uzmepenue. urerpanbuas popmyna oobema.

13. ®opmyner  obbema KyOa, MPSAMOYTOJBHOTO TapajUieNienuena, pPU3Mbl, THIHHIPA.
®opmynbsl 00beMa mUpaMuibl U KoHyca. DopMysbl TUIOMIAU MOBEPXHOCTEH MHJIMHAPA U
KoHyca. @opMyIbl oObeMa mapa u Iiomaan chepsl.

14. Tlomo6wue ten. OTHOIICHHS TUIOIIAICH TOBEPXHOCTEH U 00BEMOB IMOJOOHBIX TEll.

Hw

OneHuBaHue pe3yabTaTa 3K3aMeHa o qucuuiuinie «Marematuka» (1cemectp)

OCYIIIECTBIISIETCS] B COOTBETCTBUH CO CIEAYIOIMMHU PEKOMEHIAINSIMHU:
B Cllyyae MpPOXOXKJIEHHs aTTeCcTallud B NMHUCBMEHHOH (opMe 3ajaHue CUUTACTCS BBINOJIHEHHBIM
BEPHO, €CJIM CTYAEHT BbIOpal MpaBWIbHBIA IMyTh PEIICHUs, W3 NMHCbMEHHOMN 3alluCH pPELICHUS
MIOHSITEH X0/l €70 PACCYXACHUM, TIOJy4EH BEPHBIM OTBET.

Jlia monmydeHus: OTMETKU «3» JIOJKEH NPaBUIBHO BBIIOJHUTH HE MeHee 6-7- 3aJaHuil.
OtmeTKa «4» BBICTABIISIETCS TP BBINOIHEHUH §8-9 3amanuii. OTmerka «5» craButces 3a 10-11 BepHO
BBITMIOJTHEHHBIX 3a/1aHUH.

Bapuanr 1
-3,7 14
1)Yupoctute Bhipaxenue : % -ba
4x+22
JETEC g
3

2) Haiinute KOpeHb ypaBHEHUS:

log, 25+log , 0,64

3) Berumciure: ¥ 3

2
S5x—x <0

4) Pemmte HepaBeHCTBO X+ 2

5) Pemmte ypaBHEHUE 2sin x—~/3=0

1
3x+10.2 -

6) Pemmre HepaBEeHCTBO 27,



25.4°8% Z202-15x
62510 _p 50e3

7) Pemwre ypaBHEeHUE

8) BrrunciuTe 3HaYCHHE BBIPAKCHUS

9) Pemute ypaBHEHHE 107 - ?(m) —230=0

3cos(mw—B) +sin(5+ B)
10) HaiinuTe 3HaueHHE BBIPAXKCHUS cos(B +37)
12
11) Haiimute 3HauCHNE BBIPAKCHHS sin?37° + sin® 127°.
Bapuant 2
2.5 08
1) Vmpocrure BeIpakeHue # 3 A
sf
2) Beruucioute 0,00001-32 :
3) Beruuciaure lg 500-1g 0,5
FE =g
4) Pemute HepaBeHcTBO X —4X
5) Pemure ypaBHEeHue f3tgx+1=0 .
107.2—?{ <L
6) Pemunre HepaBeHCTBO 100 |
loggx
7) Pemure ypaBHEHHE 457 =12x-15
8) Pemute ypaBHeHHe 107 ?(""rl_ﬂ) —30=0
9) BHIUHCITHTE 3HAUCHNE BEIPAKEHHS > 1508 — 144080
3cos(m—B) +sin(5F+B)
10) HaiinuTe 3HaUYEHHE BBIPAKECHUS cos(B +37)
12
11) HaiinuTe 3HaYeHUE BBIPAKCHUS sin” 37° 4 sin” 127°,

OueHuBaHue pe3yiabTara »dK3aMeHa 1o auciuiuimHe «Marematuka» (2 ceMectp)
OCYIIECTBIISIETCSA B COOTBETCTBUH CO CJICIYIONUMU PEKOMEHIAITASIMH:
B ClIy4ae MPOXOXKIACHHs aTTECTallud B MUChbMEHHOW (opMe 3aJjaHHe CUYUTAETCS BBIMOTHEHHBIM
BEPHO, €CIIH CTYJEHT BBIOpaJ MPaBWIbHBIA IyTh PEHICHHS, W3 MHCHbMEHHON 3alMCH PEIICHUs
MOHSITEH X0/l €r0 PacCyXJe€HUM, MOJy4eH BEpHbIN OTBET.

Jns monydeHHus: OTMETKH «3» JOJDKEH MPABUIIBHO BBINIOJIHUTH HE MEHee 4- 3aJaHuid.
OtmeTKa «4» BBICTaBIISIETCS NPU BBINOJIHEHUHU 5-6 3amaHuil. OTMeTka «5» craBUTCA 3a 6-7 BEPHO
BBIIOJIHEHHBIX 3aJaHUH.



BapuanT 1

1. Ha pHUCYHKE n300pakeH rpajuk Y — f ‘(x) — MIPOM3BOTHOM
byHKIIUN f (x) » onipeiesieHHON Ha uHTepBaie (—3; 19). Haliqute konuuecTBo TOUYEK
MakcuMyMma (QyHKIIUH f (x), MpUHAJIEKAIUX OTpe3Ky [—2; 15].

YA N=1f"[x)
AN
/ \ !

A l-
N
yd
N

25
y=—+x+25
2. HaiiguTte Touky MUHUMYMa QYHKLINN X .

9 .
3. Haiigure npomssoanyio Gyskmun Y = 10x" —sin x

= fix
4. Ha pucyske u300paxeHsl rpaduk GyHKIHH * it )1/1 KacaTesIbHas K HEMY B TOUKE
Xo. Haligure 3HaYeHUe MPOU3BOIHON B TOUKE Xp.

X
T

S

~

1 3
- \
0] lix

5. B npsMom mapaienenurese CTOPOHbBI OCHOBaHMS PaBHBI 2 ¢M U 8 cM, 00pa3yroT
yroma 30° . Haiiru MOJIHYIO TMOBEPXHOCTh Napajuiesenuresna, eciu ero OoKoBas
NOBEpXHOCTh paBHa 200 eM?.

6. B mpaBuiibHOI ueThipéxyronbaoit nupamuge SABC/] Touka O-11eHTp ocHOBaHus, S —

BepiinHa, SB = 13, AC = 24. Haiinute nnuny otpeska SO.

Vin

7. Haiinure 06bem V yactu KoHyca, H300pa’keHHOM Ha pUCcyHKe. B oTBeTe yKaxkute



Bapuanr 2
1. Ha PUCYHKE U300paKeH rpadux Y = fx)— IPOM3BOIHON
byHKIMH f (x)7onpez[eneHH017I Ha wuHTepBaie (—3; 19). Haiinure KOIWYECTBO TOYEK
MakcuMyMma QyHKIIHH f (x) » IPUHAJICKAIUX OTpe3Ky [—2; 15].

YA 3 =1f"x)
AY
/ \ 7 .
1
B Jo[1 / NI
AN \[ I/ LW
Y Y
RERX
y= = +x+25
2. HaiinuTte TOUKy MUHUMYyMa (DyHKIUU X .

3. Haiizure mpom3BoaHYIO GYHKIMHA Y = 6X—COSX.

4. Ha pucynke nuzo0paxensl rpapuk GyHkuuu ¥ = 7{x) 1 KacaTeJlbHasi K HEMY B TOUKE Xo.
Haitaure 3HaueHne MpOM3BOAHON B TOUKE Xo.

y.* l

i1

5. B mpaBuiibHO# ueThipéxyronbHoi nupamue SABCJI Touka O — ieHTp ocHOBaHHUS, S —

BepmuHa, SO = 8, B/l = 30. Haiigute 6oxoBoe pedpo SC.
S




6.ABCDA;B;C;D; — mpaBunpHas npuzma. AB = 6¢cm, AA;= 8cm.Haiitu yron Mexmy mpsMbIMU
AA; n BC; mionmaap moiaHoOM NOBEPXHOCTH MPU3MBI.

/
7.Haiigute o6beM V yacTu nunuHapa, n300pakeHHOM Ha pucyHKe. B oTBeTe ykaxkure Vim,

3.2 Texkymuii KOHTPOJIb YCIIEBAEMOCTHU
BxoHOM KOHTPOJIb 3HAHUI

Bapuant 1
Ne 1. BBITOITHUTE NE€HCTBUA:

2a+28B 1 1
=)

Ne 2. Pemnth ypaBHEHUE :
a) 4-53x+25)=3x+9)5
6) 7X°+9x+2=0

No 3. Penth cucreMy ypaBHEHHI :

a) x+y=1
x+2y=0

6) -—y=-1
+y=1

Ne 4. Peminth cuctemMy HEpaBEHCTB :
2x—1 20
{15 -3x =20
Ne 5. Peminth HEpaBeHCTBO
3 —2x—1<0
Ne 6. IToctpouts rpaduk GyHKINN
y=-x"+6x-5
Ne 7. Pemuth 3amauy: Aupapeit crapiie Omnera Ha 4 roaa, a Oner crapmie bopuca B 1,5 pasa.
Bwmecre um 36 ner. CKONBKO JIET KaXKI0MY U3 HUX ?

Ne 8. Haiiti cymMy N miepBBIX WieHOB apupMeTHaeckon nporpeccun 6, 3, 0, -3, ..., ecnn
n=14.

Bapuanr 2
No 1. BoinonHUTE AEUCTBUS:
L S
Ne 2. PemntTs ypaBHEHUE™
a) 4x—5,5=5x—3(2x-1,5)

6) 5x*-8x-4=0
Ne 3. Pemuth cucteMy ypaBHEHHH :



a) x-3y=-1
-y =4

0) X2 — 4y =35
+y=4
No 4{PCH_II/ITI> CHUCTEMY HEPABEHCTB :

dx+2 <0
7T—-2x >0

No 5. Pemiuth HEpaBEHCTBO
2%+ 5x—3>0
Ne 6. [TocTpouts rpaduk GyHKIUN
_ 2
y=-x"-2x+3
No 7. Pemnthb 3anauy: BoBa crapiie Apréma Ha 3 roza, a ApTém crapiie Asekces B 2 pasa.
Bwmecte um 33 roga. CKOJIBKO JIET KaXKIOMY U3 HHUX ?

Ne 8. Haiftu cymmy N nepBbIX WiICHOB apudmeTHueckoil mporpeccun 16, 13, 10, 7, ..., ecnu
n=11.
Kpurtepuu orieHKH KOHTPOJIBHOW PabOThI
3ananus basnbl [Ipumeuanue
1-8 10 Kaxx b1t npaBuibHBIN OTBET 1 Oain

MaxkcumanbHbiit 6ait 3a padboty — 10 6annos

[IIxana mepeBoja 6AIJIOB B OTMETKHU

TMETKa Yucio 6amioB, HEOOXOAUMOE JUIS NOJTYYEHHS OTMETKH
« 5» (OTIIUYHO) 10-9
« 4» (xopor1o) 8-7
« 3» (YIOBJIETBOPUTEIHHO) 6-5
« 2 « (HEYJOBJIETBOPUTENBHO) MeHee 5

BrlunciieHne 3HaueHUi BBIPAKEHUN. YPAaBHEHUSI W HEPABEHCTBA.
[lenb: mpoBepka 3HAHWUN M MPAKTHUECKUX YMEHUN OO0YyJaroIIuxcs.

1 Bapuant

0,725+ 0,6 +l + E

Al. Beruucnure: 1 40 2(:)3 -0,25.
0128-6-—-0,0345: —
4 25

A2. Peminth ypaBHEHMUS:

1) 2x3 +5x-1=0:  2)3x*=x; 3) 4"2_1—3)‘:2:1.
Bl. Pemutes HepaBeHcTBa:
1) 4-2x<1-(4x-1); 2) 25)(_1 >0,
2x+5y =15
B2. Pemuth cucreMy ypaBHEHMMA: .
X—-2y=3

C. Pemrire ypaBHEHHUS:
1) 5-(x—1)? =3-4x+5x*; 2) Vx+2=X.

2 BapuaHT




O425+09+l+E
40

20 1
05.1° _0023: 2 4
5 25

Al. Beraucaure:

A2. Petiuth ypaBHEHUS:

1) 4x* —B5x—6=0: 2)-3x’=x; 3) 4X3_1—3X6+2 -1,
B1. Pemuths HepaBeHcTBa:
1)2(1-x)>5v—(3x+2); 2) é”lz 0.
X+5y =15
B2. Pemuth cucreMmy ypaBHEHMIA: .
3X—-2y=-6

C. Pemmre ypaBHeHus:
1) 5-(x+2)* =3-4x+5x*; 2) Jx-11=x.

Kputepuu o1ieHKM KOHTPOJIBHONW PabOThHI

3ananus basnbl [Ipumeuanue
Al -A2 4 Kax b1t mpaBuiibHBIN OTBET 1 Oamn
B1- B2 6 Kax b1t mpaBuiIbHBIN OTBET 2 Oasuia
C 6 Kaxx b1t mpaBuibHBIN OTBET 3 Oaiuia

MaxkcumanbHbiit 6ait 3a paboty — 16 6annos

[IIxana mepeBoja 6AIJIOB B OTMETKHU

TMETKa Yucio 6amioB, HEOOXOAUMOE JUIS NOJTYYEHHS OTMETKH
« 5» (OTIIUYHO) 16 - 15
« 4» (xoporio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEeYAOBIETBOPUTENHHO) meHee 10

CpoiicTBa GyHKIMH M UX TpaduKH.
[lens: mpoBepka 3HAHUW U MPAKTUYECKUX YMEHUM OOYyJaroniuxcs.

1 BapuaHT
Al. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pUCyHKax 1) —4) 3amaer GyHKIMH

. S

4

\ 2 T
A) 1) b)2)B)3)I) 4).
A2. Haiinure obacts onpezenenus GpyHkuun Y = v4x—1

1
A) x>2;Bb)x<2; B)XZZ; r x<2.




A3. Tlo rpaduky pyuxun y = f(X) ykaxkure Y
a) o0nacTh onpeneneHus QyHKIUY, 5/
0) HynH QyHKITUH; N /
B) IPOMEKXYTKM  ITIOCTOSIHHOTO  3HaKa T
byHKINY; / :
I) TOYKH MaKCUMyMa ¥  MUHUMyMa
byHKIHY; -4 B/ -1 1 P
1) IPOMEXYTKH MOHOTOHHOCTH;
€) HanOoJIbIIee U HAMMEHBIIICE 3HAUCHUS 4
byHKIUY; 5
) 001acTh 3HaYCHUN (QYHKIIUH.
A4.Cpenu 3a1aHHbIX GYHKIUN YKKUTE
YETHBIE .
1) y=2x% 2 y=Jx; 3)y=5x
A) h)u3);, Bb) 1), B) 3).
. 2x+1
B. Haiigure oGmacts onpenenenus QyHKIun y = Xx—1)
C. Ioctpoiite rpaduk pyHKIUU Y = X*—4x+3 u YKaXUTE €€ CBOICTBA.
2 BapuaHT

Al. Kakoii u3 rpaukoB, n300pakxeHHBIX Ha pucyHkax 1) —4), 3agaet pyHKIM0?

¥
’ Vv ’ /T\
— >

X X

v

¥
A) D). B) 2). B) 3). I) 4).
1

9-3x

A2. HaiinuTe obnacth onpeaencHus QyHKIUH Y =

A) x>3; b) x<3;B) x>3; I') x<1/3.

A3. o rpaduky pynkmun y = f(X) ykaxwure: y

a) 0051acTh orpeneaeHus] PyHKINH;

0) HyM QyHKIMH;

B) MPOMEXYTKH TOCTOSSHHOTO 3HaKa

GbyHKIIY;

N OB O

') TOYKH MaKCUMyMa U MUHUMYyMa

GbyHKIIY; —

1) TPOMEXKYTKH MOHOTOHHOCTH; \

€) HauOoJbIlee 1 HaUMEHbIIIee \

3HA4YCHUS (QYHKIINH,

) 00J1acTh 3HaUEHUH (QYHKIMH.

A4. Cpenu 3agaHHBIX QYHKIIMHA YKOKUTE HEYETHBIC.
1) y=2x% 2)y=§; 3) y=>5x.
A) 1)u 3); b) 2); B) 2)u 3); I 3).



B. Haiigure oGnacts onpeneneHust QyHkouu y =

2+ x?

X(x=5)

C. ocrpoiite rpadhuk QyHKIUU Y = X*-2x+1u YKaXXUTE €€ CBOMCTBA.

Kputepuu o1ieHKM KOHTPOJIBLHOW PabOThI

Samanus bamner [Ipumeuanue
Al — A4 10 Kaxnip1ii mpaBuiibHbIN oTBeT 1 Oamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiuia
C 3 Kaxaplii mpaBrIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 15 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

OTmeTka Yucno 6amioB, HEOOXOAUMOE ISl TIOTYYCHUSI OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
« 3» (yIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10
OTBETHI K 33/IaHUSIM
1 Bapuanrt 2 BapuaHTt
Al |B)3 A)l
1 b) x<3
A2 |B)x> 2
a) Xe[—3;5]; 0)-2; 4; B) y > 0 pu a) Xe[—3;4]; 0)-2; 1; B) y > 0 ipu
xe(-2;4);y<0mpu xe[-3,2)u(45]; | xe[-3-2)u(L;4]; y<0mpu xe(-2;1);
M¥max = 0,2; Xmin = 1;. 1) & T mpu M¥max = 2; Xmin = - 1; 1) @ T npn
A3 | xe[-30]ut2]; b Y mpu xe[01]u[2;5]; | xe[-12]U[3;4]; & J npu
€) Yiano = 05 Y wamv = - 1; xe[-3-1u[2;3];
)K) ye[_l;6]; e) YHan6:2; Y waum — - 3;
x) ye[-3;2];
A4 | B)1 B) 2)u 3)
B |x#0;x#1; x #0;x#5;
y=xX—4x+3=(x-2)7°-1 y=X —2x+1=(x—1)°
1)xe R; 2) ye[—1;+oo]; 3) pyHKuHs 1)xe R; 2) ye[—0;+oo]; 3) dynkums
oOuiero Buaa; 4) y > 0 npu oOuiero Buaa; 4) y > 0 mpu Bcex x Kpome
C Xe(—oo;l)u(3;+oo);y<0npn Xe(1;3); 1;5)(1)T pu Xe[l;+oo);
5 ¢ T npu Xe[2;+oo); b ¥ pu d ¥ npu Xe(—oo;l];
Xe(— o0; 2];

CreneHHasi ¥ NoKa3aTeJbHAsA QyHKIMH

1. HaiiT 061acTb ompe/ieNneHus cTeneHHol Gpyukumn y=V2X2 + 3 X — 2.
2. Pemnth nppanmoHaIbHOE YpaBHEHUE:

a)V2x —5=2-x;
6) V1 —2x -V13 +x =Vx + 4.

3. Pemnth nppanroHaIbHOE HEPABEHCTBO:

V25 —x2> 4.

4. CpaBHUTH UKcha :

) GF Gy




6) 12718 u 12722
5. Pemnuts ypaBHeHHME:!
a) 5 = 125",
6) 3* - 37 =-78;
2x%- 4
1
B) 11 = 1
r) 777 -87+1=0.
6 Pemuth HEpaBEHCTBO:

a) (§)2X+1 S 1’
6)9* +3*~ 12 > 0.



5.3. TunoBble KOHTPOJIbHBIC 32JaAHNS 1 KPUTEPHHU OLlCHHBAHNS
KonTpoubHas Touka Nel
Jlorapumuueckne ypaBHEHHs U HEPAaBEHCTBA.

[lenb: mpoBepka 3HAHWUU M MPAKTHYECKUX YMEHUN OOYJarOIIUXCS.
1 BapuaHT
Al. Yopoctuth BbIpakeHue W Haiti x. Igx=1g8+2I1lg5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)O0.
A2 Haiinure xopenb ypaBHeHusi 10g 2(3x +1) =3
1) 11; 2)1; 3) -10; 4) %

A3. YkaxuTe NPOMEKYTOK, KOTOPOMY TIPUHAICKUT KOPEHb YPaBHEHHSI
logs (4—x)+logs2=1
1(-3;,-1):2)(0;2);3)[2,3];4) [ 48]

A4. Hajinute cymmy KopHeii ypasaernns 10g 5 X° = log ;5 (9x — 20)
1)-13; 2)-5; 3)5 4)9.

AS. Pemnte HepaBeHcTBo logz(4—2x) =1

1) (-0;0,5152) (-00;2];3) [ 25+ 0); 4) [ 0,5; +0).
B1. Pemure HepaBerctBo log;(3x+2) = log, (x—1)

1)(1;+0); 2)(-00;—% 1;3)[-1,5; —%]; 4) peuieHni HeT.

B2. Pemute Hepasenctso log , (6—3x) >-1
9
1) (-10; +o0 ); 2) (005 10 ); 3) (-1; 2); 4) (-0,1; 20 ).
C. Haiiaute 4YHCIO LENBbIX OTPUIATENbHBIX PELICHHH  HEpaBEeHCTBA
lg(x+5) < 2-1g2
1)5; 2) 4; 3) 10; 4) HA OJTHOTO.
2 BapuaHT
Al. Yopoctuth BeIpaxkenue W Haitd x. lgx=1I1g12-1g3+ 2Ig7 -1gl4
1) 14; 2) -1; 3)-10; 4)O0.
A2 Haiiqure kopeHb ypaBHeHus 10Qg 5(2x -4) =2
1) 11; 2)14,5; 3) -10; 4) % .
A3. YKaxuTe MPOMEXKYTOK, KOTOPOMY TIPHHAUICKUT KOPCHb YPABHEHHUS
10g0'4 (5 —2x ) — 10g0,4 2=1
1) (-0;-2);2) [-2;1];3) [ 1;2];4) (2; +o0).
A4. Haiinute cymmy KopHe#t ypaBHenus Ig (4x—3) =21gx
1)-2; 2) 4, 3) -4; 4) 2.
AS5. Pemure HepaBeHCTBO logg (5 —2x) > 1
1) (-0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) ( -10; + ).

B1. Pemmre HEpaBeHCTBO log 1 (4x-2)<log 1 (3x +1)
3 3

1)(3;+o); 2)(-@;—% 1;3)[-1,5; —% ]; 4) pereHwmii HeT.

B2. Pemmre Hepasenctso log , (1-1,4x) <-1.
3

1) (0,5; +o0); 2)(-w;_§); 3)(14:2); 4)(057).

C. Haiinute wumcio uenbix pemieHud  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HH OJHOTO.

Kpurepnu o1ieHKH KOHTPOJIbHON palbOThI

3amaHus | Bamme | ITpumeuanue




Al —-AS 5 Kaxaplii mpaBriIbHBIN OTBET 1 Gayn
B1-B2 4 Kasxprit mpaBuiibHBIN OTBET 2 Oaiia
C 3 Kaxapiii mpaBrIIbHBIN OTBET 3 Oaa

MakcumanbHbIi 0amt 3a padoty — 12 6amios

[IIxana nepeBoja 6AJIJIOB B OTMETKHU

OtmeTKa Uucno 6annoB, HEOOX0AUMOE JIsl TOTYYEHHSI OTMETKHU
« 5» (OTAMYHO) 12-11
« 4» (xoporio) 10-9
« 3» (YIOBJIETBOPUTEIILHO) 8-7
« 2 « (HEeYAOBIETBOPUTEIHHO) MeHee 7

OTBeThI K KOHTPOJIbHOM paboTe

1 Bapuanrt 2 BapuaHt
Al |1)10 1) 14
7 2) 14,5
A2 | 4) 3
A3 |x =2;12;3] (3) x =21;(2; + ) (4)
A4 |xp =4; x, =5, 4+5=09; (4) x1 =1, x, =3; 1+3=4;(2)
AS |x € (-9;0,5] (1) x € (-o0;-15)(1)
Bl |xe (1 +x)(1) xe€ @3 +o) (1)
B2 xe(L290) x € (- oo —g) 2)
Cl |xe (-5;45], x=-4;-3;-2;-1.(2) x e (2;7], x=-3;4;5;6;7. (1)

KonrtpoJjbHas Touka Ne2

Tpuronomerpuyeckrue npeodpa3oBaHUs BBIPAKEHUI.

[lens: mpoBepka 3HAHUW W MPAKTUYECKUX YMEHUM OOYyJaromiuxcs.

1 Bapuant
Al. Berauciure: sin 30°
3 2
1)0,5; 2) 1 3)£; 4)£-
2 2 I
A2. Ha xakoM u3 yeprexeit n300paxéH rpaduk GQyHKIUU y = cos(x + E)
Puc 1 Puc 2
\\ \\ * \\ \\ / M A / N / I,
I —35n ui *251[/*1[ —1[5m n 4351(/0 0fpn It 1.1:/2r: 2pn 3.1!(‘/J '“r - 7‘“\\25“-}‘( o ’“\QS““;/ i 1"\“_}{ o 3“\{“
¥ ¥ v )%
AN NEPAN N AN I N
g \{—25)/{1[ -1fsn \,‘n\h—OS)]/AU obn \kL}//m zkn \ks.}/ “\\35“_){ I 7“\\15“_)'( 0T AD \Qﬂj{ L 2”%“_}{ :

Puc 3

Puc 4




A3.Haiinute 3HaueHue Beipaskenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) -4, 3)6; 4) a2
A 4. YnpocTtute, HCTIONB3Ys (POPMYIIBI TPUBEACHUS: CoS(mt-0)-COS(2m-ar)+C0oS*a
1) 2cos3a,; 2)1, 3)0; 4)2sinzq.

AS. Tloctpoiite rpaduk ¢yHkmum Y = 3SiNX U yKaXuTe O00JIACTH ONPEACICHHUS
U 00nacTb 3HA4YEHUH (YHKIHH.

A6. Onpenenute 3HaK BeIpaskeHus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HeT BEpPHOTO OTBETA.
B. Tlo 3agaHHOMY 3HAYEHUIO TPUTOHOMETPUYECKOW (DYHKIIMH, HAWIUTE 3HAYCHUE

. T
ctg o, ecim Sin 0=0,8 u E< o <.

C. JlokaxxuTe TOXKIECTBO:
2sin? o

=192a
tgo - (cos?® o —sin? o) J
2 BapuaHT
Al. Beruucnute: cos 30°
2
1)0,5; 2) 1; 3)£; 4)£.
2 2 17
A2. Ha xakom u3 yepTexei n300paxéH rpapuk GyHKIUU y = cos(x - E)
N\ AN N N
\ \ \ \ AR N Y AR N N

Puc 1 Puc 2
\ \ 4 \ \ ™ / r-\'\ ’_\\ B
" \i{—zy—n e \@\_—05}/ o \k_l }/2:1 o \SKS ﬂkSn_/—( —Zf5m —n\j'nj—;( -ofsn 0 \{1:_)( Ln Zn\nj{ 3.pm
Puc 3 Puc 4
A3.Haiinure 3HaueHue BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°
1)4, 2) -4, 3)6; 4) 4.2 -
A 4. YrpoctuTte, UCIIONIB3YS GOPMYIIBI TPHBEICHHUS: sin (n-a)'cos(% - 0)+C0S%0l
1) 2cos?a; 2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpadpux ¢ynkiuu Y = 1+ COSX U yKaXUTE 00JacTh OMpPEACIICHUs U
MHOXECTBO 3HAueHHH (yHKIHU.
A6. Ornpenenure 3HaK Beipaxkenus: Sin100°- cos 100°.
1)+ 2) -; 3)0; 4)HeT BEpHOTO OTBETA.
B. [Ilo 3agaHHOMY 3HaU€HUIO TPUTOHOMETPUUYECKON PyHKIINHU, HailnuTe 3HaYeHue g a,

T
eciu coS o= 0,8 u E<a<n

C. JIokaXuTe TOXKJIECCTBO:



2cos® o -tgo
sin® o —cos? &

=-1g2a

Kputepuu o1ieHKM KOHTPOJIBHOW PabOThHI

3anaHus baiel IIpumeyanue
Al - A6 6 Kasxnprit mpaBuibHBIN 0TBET 1 Gamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
C 3 Kaxplil mpaBIIIbHEIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 11 Gamios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

Otmetka Yucno 6amioB, HEOOX0AUMOE AJIs TOITYYEHUS] OTMETKH
« 5» (OTAMYHO) 11-10
« 4» (xoporto) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEeYAOBJIETBOPUTENIHHO) MeHee 6

OTBeThI K KOHTPOJIbHOMN paboTe

1 Bapuant 2 BapuaHnt
Al 103 3) V3
2

A2 | puc 4 puc 2
A3 |1)4 3)6
A4 |3)0 2)1
AS |[xeR;ye[-3;3] x e R;ye[0;2]
A6 | 2)- 2) -
g |3 3

4 4

KonTposabHas Touka Ne3
UccnenoBanne (QyHKUHMHM C TOMOIIbI MPOU3BOIHOM.

[lenb: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUH OO0YyYaroIIuxcs.
1 Bapuant

VYposens A.

Al. CKOIbKO HHTEPBAIOB YOBbIBaHHS HMeeT QyHKUus f(x) = X3 - 3x?
A.1. b2. B.3. TI.Hwuognoro

A2. CKOJIBbKO KPUTUYECKHX TOUYEK uMeeT QyHKuusa f(x) = x>~ 9x® +15x?
A.2. b.1. B.3. I'. Hu ognoit

A3. 3HadyeHue QyHKUUU y = —x% +4x+2 BTOUKE MakCUMyMa pPaBHO...
A.0. b2. B.6. T'8.

A4. Touxoit Mmakcumyma pyHKIMH f(x) = 16x° + 81x* — 21x—2  smasieTcs. ..

A.-1. B35 B.-3. TI.-35.



Yposens B.
B5. Jlana ¢ymxkums  f(X) = X° — 3 — 6. Haiiure NPOMEXYTKH BO3pacTaHhs M yOBIBAHHS

byHKINN.
Yposens C.

C6. UccnenyiiTe ¢ MOMOIIBIO IPOM3BOAHON (yHKIHIO  f(x) = x° —3x* —9x u mocrpoiite
e€ rpaduk.

2 BapuaHT
VYposens A.

Al. CKOJIBKO HHTEPBANIOB BO3pacTaHmsi nMmeer GyHKIus f(x) = x° — 3x??
A.1. b.Huomnoro. B.2. TI.3
A2. CKOJIbKO KPUTHYECKHX TOYCK UMeeT GYHKIus  f{x) = x° — 6x° + Ox

A.Huognoii. b.3. B.1. T.2.
A3. 3HadyeHue QyHKLIUU y = 2x* - 8x+ 11 BTOUKe MUHUMYyMa paBHO...

A.0. Bb.S5. B.2. I'3.

A4. Toukoii MuHUMYMa QYHKIHH f(X) = 16x° + 81x? —21x— 5 sBIsiercs. ..

A. 25. B.-3. TI.-1.

|

Yposens B.
B5. Jlana dymkmus  f(x) = X - 3x + 2. Haiifure NpOMEXYTKH BO3PACTAHHS ¥ YOBIBAHHS
byHKINN.

VYpogens C.
C6. UccnenyiiTe ¢ MOMOIIBIO MPOU3BOJHOM (PyHKIMIO f(X) = X -3 +1m NIOCTpOHTE €€

rpaduxk.

Kputepun o1ieHKM KOHTPOJIbHOW PabOThI

3agaHus banner IIpumeuanue
Al - A4 4 Kasxnprit mpaBmibHBIN OTBEeT 1 Gamn
B5 2 Kaxapiii mpaBuiibHBIN OTBET 2 Oasia
C6 3 Kasxniprit mpaBmiibHBIN OTBET 3 Oaia

MaxkcumanbHbli 0an 3a padory —9 Oanos

[IIxana mepeBoa 6AIJIOB B OTMETKH

OTMmeTKa Uwucio 6amoB, HEOOX0AUMOE JJIS TOTYyYEHUsT OTMETKH
« 5» (OTAMYHO) 9-8
« 4» (xopor1Io) 7-6
« 3» (yIOBJIETBOPUTEIBHO) 5-4
« 2 « (HeyIOBIIETBOPUTEIHHO) MeHee 4

OTBeTHI K KOHTPOJIBHOMN paboTe

1 Bapuant 2 Bapuant
Al | A.l B.2.
A2 | A.2. I.2.
A3 | B.6. I'3.




Ir.-3,5. 1

A4 A.g.
BS i)} T npu Xe(—oo;—l]u[l;+oo); ¢ \! [0} ) npu Xe(—oo;—l]u[1;+oo); [0} inpn

npu Xe[—ﬁL‘l]; Xe[—l;l];
AY ) Y

C6 3 / . 15 / >
- 2/ -1 5 " x
-1,25 X

KounrpoabHas TouxkaNe4
OO0BbEMBI MHOTOTPAHHUKOB.

[lenb: mpoBepka 3HAHUN M MPAKTHUYECKUX YMEHUN OO0YyYaroImIuXcs.
VYposens A.
A1. Kakoii He MOXeT ObITh TTpr3Ma’?
A. Ilpsimoit; b. Haknonnoyi;  B. IIpaBuiibHOM; I'. Yceuennoi.

A2. Kakas ¢hopmMyna ucnonb3yercsi JUisl BRIYUCIEHUs o0beMa npu3Mbl, rae R — pannyc ocHoBaHus,
H — BrICcOTA:!

A.%SOCHH; B.AR’M;  B.S, H: F.%H(S+Sl+ sslj.
A3. Ha3zoBure, kakas ¢urypa He gBJII€TCs IPABUIbHBIM MHOTOIPaHHUKOM.

A. Ky6; b. Jonexasap; B. Oxkrasap; I'. ITapannenenumnen.
A4. Pebpo kybOa paBHO 2 cM. Berancnure cymmy IIMH Beex pedep kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS5. Tlnomans rpanu Ky6a pasHa 16 cm 2. Beraucnure ero oobem.

A. 24 cm®; B. 48 cm3; B. 56 cm3; .64 cm°.

A6. CymiecTByeT 1M TpH3Ma, Y KOTOPOW TOJIBKO OJHO OOKOBOE pPeOpOo MEepIeHIUKYISIPHO
OCHOBAHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepumnbl B kBagpata ABCD co cTopoHOil 6 CM K €ro IUIOCKOCTH NMPOBENEH
nepnenaukynap BK. Haiigute o0vém mupamuabl, ecniu AK =10 cwm.

B8. OcHoBaHMEM NpU3MBI SBISETCA NPSAMOYTOJIBHBIA TPEYTOJBHHUK C OCTPBIM YIJIOM 60° u
KaTeToM, IpWJIeKAIIUM K 3TOMY yIiy, paBHbIM 9 cM. Beicota mpusmsl paBHa 10 cm. Haiigure:
a) 00bEM NPU3MBIL;
0) TUIomaAb MOJIHOM MOBEPXHOCTU TMPHU3MBIL.
VYpogens C.

C9. Haiinute 00beM MHOTOTpaHHUKA, U300pa’KEHHOTO HAa PUCYHKE
(Bce ABYrpaHHbBIE YTIIbl MHOTOI'PAaHHHKA MPSIMBIE).




2 BapHaHT

VYposens A.
Al. IIpsMoyroabpHbIi NapauIeIenue] — 3TO
A. Tlupamupa; b. ITpusma; B. Oxrasup; I'. Terpasnp.
A2. O6beM nUpaMuIBl ONpeaesercs mo popmyie, rae S, - IIolaas ocHoBanus, H — Beicota, R
— paauyc.
1 1 > 2 -
A-gsowH; b. gzzR H; B. S, H:; I. gﬂR H.

A3. Anodema — 310
A. O6pa3zyromas nuiauHApa; b, Beicora koHyca; B. BricoTa 60KOBO¥ rpaHu TUPAMHUIBL;
I'. BeicoTa yceuyeHHOro KOHYca.
A4. 3mepenus npsiMOYTOJIBHOTO TapajuieNienuneia paBHbl 2 ¢M, 3 ¢M U 5 cM. Beruucnure ero
o0BeMm.

A. 30 cm3; B. 15cm?; B.20 cm?; [.25cm?.
AS. Pebpo kyb6a paBHO 2 cM. BeruncnuTe miomaibs MOBEPXHOCTH Ky0a.
A. 12 cm?; B.24 cm?; B.16 cm?; I.18cm?.
A6. CymectByet au npusMa, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBanue mpsiMOM MpPU3MbI - MPSAMOYTOJbHBIA  TPEYTOJIBHUK C KaTeToM S5 CM U

runorenysoii 13 cm. Beicora npusmel paBaa 10 cm. Haiigure o0bEM mpusMel.

B8. B mnpaBunbpHOU quLIgéxyroanoﬁ nupampsie OOKOBBIE T'paHU HAKIOHEHBl K IUIOCKOCTH
ocHoBaHusi mona yriaom 307, a ocHoBaHue paBHO 6 cMm. Haitnure:
a) 00bEM MHpaMHJIBL;
0) ruionaib NOJHOW MOBEPXHOCTH NMHUPAMUJBI. !
VYposens C.
C9. Haiinute 00beM MHOTOTpaHHUKA, U300pa’KEHHOTO HAa PUCYHKE
(Bce ABYrpaHHbBIE YIJIbI IPSIMBIE). J

Kpurepuu olieHKH KOHTPOJIbHON paboThI

3agaHus bannel IIpumeuanue
Al - A6 6 Kaxxapiit mpaBuiibHbIN oTBeT 1 Oamn
B7,B8,C9 9 Kaxapiii mpaBuiibHBIN OTBET 3 Oasuia

MakcumanbHbIi 0am 3a paboty — 15 Gamios

[Ikana nepeBoaa OaIOB B OTMETKHU

OtmeTka Uucno 6anoB, HEOOXOAUMOE JIsl TOTYYEHHsI OTMETKHU
« 5» (OTAIMYHO) 15-14
« 4» (xopor1Io) 13-12
« 3» (YIOBJIIETBOPUTEIIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTENHHO) meHee 10

OTBeTbI K KOHTPOJIbHOH paboTe

1 Bapuant 2 Bapuant
Al |r 0
A2 |B a
A3 |r B




A4 |a a

A5 |6 6

A6 |6 6

B7 (96 cm® 300 cm®

B8 h)405+/3cm®; 6)1714/3 +270 eM’; a) 12~/3 em®; 6) 24+/3 +36 e

6.TpeGoBaHus K yCJI0BHSIM peajiu3anuy padoyeii nporpaMMbl JUCHUILINHBI

6.1. O6mecucTeMHble TPeOOBAHUS
JyleKTPOHHAsA HH(POPMALTMOHHO-00pa3oBaTeabHas cpera PI'bOY BO «KUI'Y»

Kaxapiii oOyvaromuiics B Te4eHHE BCEro mepuojaa o0ydeHus oOecriedeH MHAUBUIYaTbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K JJICKTPOHHOW WH(pOpMannoHHO-oOpa3zoBaTenbHoil cpene (DHUOC)
YHuBepcutrera u3 JIO00OM TOYKHM, B KOTOPOW HMMeeTcs JocTyn K HH(OPMAIMOHHO-
TEJICKOMMYHUKAILIMOHHOU ceTu «HTepHeT», Kak Ha TEPPUTOPUM Y HUBEPCUTETA, TaK U BHE €€.

DyYHKIIMOHUPOBAHUE OU1OC obOecrieunBaeTcsi  COOTBETCTBYIOITUMU CpeAcTBaMu
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJNIOTUH W KBanu(pukaumeil paOOTHUKOB, ee
UCHoNp3ylommx U nojnepxkuBaromux.  OynkumonupoBanue  OHMOC  cooTBeTCTBYET
3aKoHoAarenbCTBy Poccuiickon denepanuu.

Anpec odurransHoro caiita yausepcurera: http://kchgu.ru.

Anpec pasmerenus DMOC ®PI'BOY BO «KUI'Vy: https://do.kchgu.ru.

JIeKTPOHHO-0HOJINOTEYHbIE CHCTEMBI (3JIEKTPOHHBIE OH0JIMOTEeKH)

VueGHbiii rox HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM Cpoxk neiicTBust
PEKBU3HTOB JAOKYMEHTAa
2026-2027 DNeKTPOHHO-O0MOIMOTeYHAs cucremMa 000
yueOHbIN rof1 | «3HAHUYMY. ot 12.05.2026r.
Jlorosop Ne 332 36¢ ot 02.06.2026 T. no 11.05.2027r.
DeKTpOHHBIH aapec: https://znanium.com
2026-2027 ONeKTpoHHO-0MOMMoTeUHast  cuctema  «JIaHby.

or 11.02.2025r.

Y4eOHBIN TOJT Horosop Ne 10 ot 11.02.2025 . 10 11.02.2026r.

DnekTpoHHBIN ajpec: https://e.lanbook.com
2026-2027 OnekTpoHHO-OMOMMoreyHas  cuctema  KUI'V.
y4eOHBIN TOJ [Tonoxxenue 00 Db yTBepk/I€HO YUEHBIM COBETOM

ot 30.09.2015r. ITporokomn Ne 1. beceporneri
DnekTpoHHbId aapec: http://lib.kchqu.ru
2026-2027 Hanmonanwsnas snexrponnas oubdnuorexa (HOB).
yueOnsiii rog | Jorosop Nel01/H3b/1391-1m ot 22. 02. 2023 . beccpounsiii
DekTpoHHBIH aapec: http://rusneb.ru
2026-2027 Hayunas JJEKTPOHHAs oubnunoreka
y4eOHBIN TOJ «ELIBRARY.RUy». JIuneH3HMOHHOE COTIJalleHNue o
beccpounsbiii

Nel5646 ot 21.10.2016 .

DekTpoHHBIH aapec: http://elibrary.ru
2026-2027 OnektponHbIi pecype Polpred.comO630p CMU.

y4eOHBIi oA Cornamenue. becruatso. beccpounslii

DexkTpoHHbIi aapec: http://polpred.com

6.2. MaTepuaJIbHO-TEeXHHYECKOE U Y4eOHO-MeToAuYecKOe o0ecneyeHue JUCIUIINHBI

3aHATHS TPOBOASATCS B YUEOHBIX ayAUTOPUSX, NIPEIHASHAUYCHHBIX JUISI IPOBEACHUS 3aHATUN
JICKOMOHHOT'O MW TMPAKTUYCCKOro THIIA, KYPCOBOr'o IMIPOCKTUPOBAHUA (BI)IHO.]'IHGHI/ISI KYPCOBBIX
paboT), TPYNIOBLIX U MHIWBUIYaTbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJS M MPOMEKYTOUHON
aTTeCTallid B COOTBETCTBUM C paclUCaHUEM 3aHATUM 1O oOpaszoBarenbHON mporpamme. C
ONMCAHUEM OCHAILIEHHOCTH ayJIUTOPUN MOKHO O3HAKOMHTHCSI Ha CaliTe YHUBEPCUTETA, B pa3Jieie
MaTepuaIbHO-TEXHUYECKOTO OOecleyeHus M OCHAIIEHHOCTH 00pa3oBaTEeNbHOIO mpolecca Io
anpecy: https://kchqu.ru/sveden/objects/



http://kchgu.ru/
https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
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http://polpred.com/
https://kchgu.ru/sveden/objects/

6.3. HeoOXxoauMbIii KOMILIEKT JIMIEH3MOHHOT0 IIPOrPAMMHOI0 o0ecneveHust

MicrosoftWindows (JIutienszust Ne 60290784 ), 6eccpounas
MicrosoftOffice (JIunensust Ne 60127446), Geccpounas
ABBY FineReader (muniensus Ne FCRP-1100-1002-3937), 6eccpounast
CalculateLinux (Buecén B EPPII Ilpukazom MunkomcBszu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounast

— Kaspersky Endpoint Security. Jorosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok aeiictus auneHunu ¢ 27.02.2025r. o 07.03.2027r.

6.4. CoBpeMeHnHbIe TpodeccHoHAIBbHBIE 0a3bl JAHHBIX M MHGOPMALMOHHbIE

CIIPaAaBOYHBIC CUCTEMBbI

1.
2.

3.

o

DdenepanbHblil mopran «Poccuiickoe odopasosanue»- https://edu.ru/documents/

Enunas xomnekuus mu@poBbiX oOpazoBareinbHBIX pecypcoB (Emunas kommekmus L[[OP) —
http://school-collection.edu.ru/

bassr qanabIX Scopus unarenberBa Elsevir
http://www.scopus.com/search/form.uri?display=basic.

[Topran  ®enepanbHBIX TOCYAAPCTBEHHBIX  00pa30BATCIBHBIX  CTAHIAPTOB  BBICIIETO
obpasoBanus - http://fgosvo.ru.

denepanbHblil HEHTP UHPOpMAIMOHHO-00pa3zoBarelbHbIX pecypcoB (DLIUOP) —http://edu.ru.
Enunas xomnexuus mu@poBbix oOpas3oBareibHbIX pecypcoB (Emunas kommekmus LLOP) —
http://school-collection.edu.ru.

HNudopmanmonnas cucrema «EnnHoe OKHO JocTyma K oOpa3oBareibHbIM pecypcam» (MC
«Eaunoe oknoy) — http://window/edu.ru.

7. OcobOenHocTH OpraHu3anvu 06p330BaTeJ1bHOFO nmpouecca 1Jist JJuil ¢ OrpaHun4YeHHbBIMU
BO3MOKHOCTSIMHU 310POBbS

B ®I'bOY BO «KapauaeBo-Uepkecckuil rocyAapCTBEHHBIH yHHMBEpCUTET MMeHH Y.JI.

AnveBa» CO3/aHbBl YCJIOBUSL [UId IIOJY4EHHUs BBICIIEr0 OOpa3oBaHUs IO 0OPa30BaTEIbHBIM
nporpaMMam 00y4aroIuxcs ¢ OrpaHUUYE€HHBIMU BO3MOKHOCTSAMU 310poBbs (OB3).

CreuunanbHble yclnoBHs i monydeHus obpasoBanuss mo OIIBO oOyuaromumucs ¢

OrpaHMYCHHBIMH BO3MOKHOCTSIMU 3JI0pOBbs onpeseicHbl «Ilomoxenuem 06 o0yuenun nui ¢ OB3
B KUI'Y», pa3menieHHbIM Ha caiiTe YHUBepcuTeTa 1o aapecy: http://kchgu.ru.


https://edu.ru/documents/
http://school-collection.edu.ru/
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http://window/edu.ru
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http://kchgu.ru/
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