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1. O0mas xapakrepucTuka padodeil nporpaMmbl 0011e00pa3oBaTeIbHOM
AUCHMILINHBI «MaTeMaTHKa)

1.1. MecTto IMCHHUIUIMHBI B CTPYKTYpe mnpodecCHOHATBLHONH 00pa30oBaTeIbHOI
nporpammsbl CI10:

ObmeoOpa3oBaTenbHas IucHUIUIMHA «Martematukay sBleTCS 00s53aTeNbHONH YacThiO
00111e00pa3oBaTeIbHOrO IHUKJIA 00pa3oBaTebHONM Tporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no crnenuanbHocTH 23.02.07 Texnuueckoe obcnysicusanue u pemonm ogueameneli, CUcmem u
azpe2amog agmomodounel

1.2. leau u muiaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. leau aucuunJInHbI
ConeprkaHue mporpaMMbl 0011Ie00pa30BaTEIbHON TUCHUILIMHBI «MaTeMaTHKa» HalpaBJICHO Ha
JOCTHIKEHUE CIICTYIONTNX [EICH:

. obecrnieueHrne CHOPMUPOBAHHOCTH MPEACTABICHUHN O COIMMATBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHUSI MATEMATHKU;
. obecrieueHne  c(HOPMHPOBAHHOCTH  JIOTHYECKOTO,  AITOPUTMHUYECKOTO  H

MaTeMaTUYECKOI0 MBILIUIEHUS; oOecrieueHue CPOPMUPOBAHHOCTH YMEHMHM MPUMEHSTH
NOJIy4EeHHbIE 3HaHUS IPU PELICHUU PA3JIMYHbIX 33j1a4; o0ecrneyeHre chopMUPOBAHHOCTH
IOpEJICTaBICHU O  MaTeMaTHMKe KaK 4acTd  OOLIeYeIOBEYECKON  KYyJbTYpHI,
YHUBEPCAJIbHOM SA3bIKE HAyKH, IIO3BOJIAIOLIEM ONMCBHIBATH M H3y4aTb pPEAJIbHbIC
IIPOLIECCHI U SIBJICHUS.

1.2.2. Tlnanupyemble pe3yJabTaTbl OCBOEHHSI 0011e00pa30BaTebLHOI IUCHUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue AucuMILiuHa umeer npu ¢opmupoBanuu u paszsutuu OK u IIK (OK
ykazvigaromes uz Hogoz2o makema PI'OC CIIO 2022 200a no npogeccuu/cneyuanrbHocmuy).



O01mme KoMIIeTeHI NN

IInanupyemsie pe3ybTaThbl 00y4eHHS

O6mue!

/M CHMILIHHAPHbIE?

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTEHOMI

e TeIbHOCTH
[IPUMEHUTEIBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHUE IECHHOCTH
MacTepCcTBa, TPYIOII00UE;
- TOTOBHOCTH K aKTUBHOU NCATCIIBHOCTU

TEXHOJIOTHYECKON U COI.[PI&J'ILHOIZ HaIIpaBJICHHOCTH,

CII0COOHOCTD HHUOUHUPOBATD, INIAHUPOBATL U

CaAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIBbHOCTD,

- HHTEpEC K pa3inyHbIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,

OByaieHne YHUBEPCATBHBIMH YICOHBIMH
[MO3HABATEIEHBIMU JICHCTBUSMMU:

a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSTENBHO (HOPMYIHUPOBATH U
AKTyalTu3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHUS JIJIsI CPABHCHHUS, KIIACCU(UKAIINN U
0000IICHHS;

- OIIPEJICIISATh [EJTH ISATEIIbHOCTH, 3a/1aBaTh
[apaMeTpsl U KPUTEPUHU MX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B
[paccMaTpUBaeMBbIX SBIICHUSX;

- BHOCUTb KOPPCKTHUBBI B ACATCIILHOCTb, OUCHUBATDH

COOTBCTCTBUC PC3YJILTATOB ICJIAM, OLICHUBATH

-BJIaJIETh METOJAAMHU JJOKA3aTENIbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue (popMyaupoBaTh ONpeAeIeHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[PaCCYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBAThH MOHATHSMHU: CTETIEHb YUCIIA, JOrapupm
UKCJIa; YMEHUE BBINOJIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENIEHAMU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,
ppalOHANIbHBIE, TOKA3aTeJIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (DYHKIIMS, HETPEPhIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETPaJl; yMETh HAXOIUTh IPOU3BOIAHBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIEN0BAThH B
[IPOCTENIINX ClTydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHHs] PYHKINN; CTPOUTH
rpadyKu MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelaTh MPAaKTUKO-
OPUEHTHUPOBAHHBIE 33/1a41 HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXO0XAEHNUE ITyTH, CKOPOCTU U YCKOPEHUS;

! VkaspIBatoTCs TMYHOCTHBIE M METanpeaAMeTHbIE pe3yasTaTsl n3 ®IOC COO (B mocneneii pepakuu ot 12.08.2022) B oTriaroisHoi hopme, GopMupyeMbe
001eo0pa3oBaTeTLHON JUCITUTUTHHOM
2 JlucuunimHapHele (MPeJIMETHBIE) PE3YJIbTATh YKa3bIBAIOTCS B COOTBETCTBUH C MX MOJHBIM nepeuneM Bo ®I'OC COO (B nocnenneii pegakuuu ot 12.08.2022




[PUCKU TIOCIICACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIIBCKON U
[IPOCKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3pelIcHUs
po0em;

- BBISIBIISITH TIPUYUHHO-CJIC/ICTBEHHBIC CBS3H U
AKTYaJIM3UPOBAThH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
[PEIICHUS, HAXOAUTh apTyYMEHTBI JIJIst
TOKa3aTeIbCTBA CBOMX YTBEPKACHHIMA, 33/1aBATh
MapaMeTpsl U KPUTEPUU PEIICHHUS;

- aHaJIM3UPOBATH MOYUYEHHBIE B X0OJI€ PEUICHUS
3a/1auy Pe3yNbTaThl, KPUTUYECKH OIEHUBATh MX
TOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSX;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO H
MIPAKTUIECKYIO 00JIaCTH KU3HEIEATSIIEHOCTH,

- YMETh HHTCTPHPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIIBUTATh HOBBIC UJCH, TIPEIaraTh
OpPUTHHAILHBIC TTOIXO/IBI U PEUICHHUS;

1 CIIOCOOHOCTH MX HCIIOJIb30BaHMS B
[MO3HABATEIHHON M COIMAILHOM MPAKTHUKE

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANbHAs (PYHKLHS,
MokaszaTenbHast QyHKIHS, CTeTIeHHast (QyHKIIHS,
morapumuueckas GyHKIUsA, TPHTOHOMETPHUECKUE (PYHKITHH,
0OpaTHbIe (YHKLUHU; YMEHHE CTPOUTH TPaPUKH U3yUEHHBIX
(yHKLIMH, UCTI0JIb30BaTh IpaMKU MPU U3YYEHUU MPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[PEMETOB U 3aj1au U3 pealIbHOM XKHU3HH; BhIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEXy BEJTMUYNHAMH;

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIe
Ha MMPOLEHTHI, JOJH U YacTH, Ha JBW)KEHHUE, paboTy, CTOUMOCTh
TOBApOB M yCIIYT, HAJIOTH, 33Jja4l U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMH (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA U MX CHCTEMBI T10 YCIOBHUIO 3a7a4H,
MICCIIeI0BaTh MOJyYEHHOE PelleHHE U OLEHUBATh
PaB/0M10I00HOCTh PE3yJIbTaTOB;

- YMETb ONEPUPOBATH TOHATHIMH: CpeIHEe apu(hMETHIECKOE,
MeraHa, HanboJIbIIiee ¥ HauMEHbIIIee 3HAUSHHSI, Pa3Max,
UCHepcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMAIIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peaTTbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMALIUIO C
[TOMOIIIBIO TaOJIHII U IUarpaMM; UCCIIE0BaTh CTATUCTUYECKHE
TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM I'papHuecKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyJailHBIA OIBIT U CIly4aliHOE
COOBITHE, BEPOSITHOCTD CIIY4aiHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSATHOCTh C UCIOJIb30BaHUEM I'paMuEeCKUX METO/IOB;
[IPUMEHATH (POPMYJIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAKTHI ¥ (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BETMUMHAMH;, YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEIN B IIPUPOHBIX U
OOILIECTBEHHBIX SBJICHHSX;

- YMETh OIIEPUPOBATh MOHATHAMH: TOYKA, PsMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBII Yroj, CKPEIINBAIOIIUECs IPSIMbIE,
MapaJyIeIbHOCTh M MEPIIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MPSIMOM M TUIOCKOCTBIO, YTOJI
MEKy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH J0 THIOCKOCTH,
[pacCTOSTHUE MEXAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMHU;
YMEHHE HCII0JIb30BaTh MPH PELLICHUU 3ajjad U3y4eHHbIe (DaKThl U
TeopeMbl INIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIero MUpa;

- YMETb ONEPUPOBATH MOHATHAMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, TupamMuia,
(burypa 1 MOBEepXHOCTh BPAIIEHHSI, IMIINHP, KOHYC, map, cdepa,
ceueHust (pUTYpHI BpaIlleHus, TNIOCKOCTbh, Kacaromascsi cepsl,
[MIAHAPA, KOHYCA, TUIOMIAIh TIOBEPXHOCTH MUPAMUJIBI, TPH3MBI,
KOHYca, HWJIMHPA, IJI0maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
LMIMHAPA, KOHYCA, [1apa; yMEHHe u300pakaTh MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHUS, X CEYCHUS OT PYKH, C TOMOILBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPAaBUIIEHBIE MHOTOTPAHHUKH;

- YMETh OTIEpPUPOBATh NOHATHUSAMHU: JBIKCHUE B IPOCTPAHCTBE,
10J00HbIe (PUTYPHI B IPOCTPAHCTBE; UCIIOIB30BATH OTHOIICHNE




[UI0IIaJIei MOBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
[pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[U10111a/1b, 00BbEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHBIE
(hOopMyJIBI U METO/IBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKHU, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJSIpPHOE MPOU3BEICHHUE, YTOJl MEX/1y BEKTOpaMHU, CyMMa
BEKTOPOB, IPOM3BE/IEHNE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCCTOSIHUE MEXY IBYMSI TOUKaMU;

- YMETh BBIOUPATh MOAXOIAIINN U3yYEHHBIH METO ISl peLICHHS
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTHYeCKUE MOJIETIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPDI
MaTEMAaTHYECKUX OTKPBITUI POCCUNCKONW U MUPOBOM
MAaTEeMaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUSMU: ONpeieNIEHUE, aKCUOMa,
Teopema, CIIECTBHE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATh METOT
MaTEMaTHYECKON MHAYKLNU; TPOBOANUTD JOKA3aTEIbHbIE
[pacCy»I€HHUsI IPU PELIECHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOKECTBO,
OIepaluy HaJl MHOXKECTBAMH; YMEHHUE MCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arapar JUisi ONUCaHMsI PEaJIbHBIX ITPOLIECCOB U




SIBJICHUI IIPU PELLIEHUU 33a4, B TOM YHUCJIE U3 APYTUX YUeOHBIX
[PEIMETOB;

- YMETb ONEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIHN rpad, 1epeso,
[IUKJI, Tpad HA MJIOCKOCTH; YMEHHE 3a7aBaTh U OMMCHIBATH Tpadbl
[PA3TMYHBIMU CTIOCO0aMU; UCTIONB30BaTh Tpadbl IPH PEIICHUN
3agad;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
MepeCcTaHOBKA, YMCIIO COUETAHUN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMeHUE NPUMEHATh KOMOMHATOPHbIE (PaKThl U
[pAcCyKJICHUsI IJIs1 PEIICHUs 3a/1aY;

-yMETh ONEPUPOBATH MOHIATHSIMU: HATYPATBLHOE YHUCIIO, 1IEJI0e
YUCIIO0, OCTATOK MO MOAYJII0, PAallMOHAIBHOE YUCIIO,
MPPALMOHATIBHOE YHUCII0, MHOXKECTBA HATYPaJIbHbIX, LIETBIX,
[palliOHATBHBIX, IEMCTBUTENBHBIX YHCEI; YMEHUE UCIIOIB30BATh
MPU3HAKU IETUMOCTH, HAMMEHBIIUI 00U JeTUTENb U
HauMEHbIIIee 0011ee KpaTHOe, AITOPUTM EBKIIMIA pU pereHUN
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UITUOHHBIMH CUCTEMAMU
CUMICIICHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHSIMHU: CTETICHB C IIEJIBIM
[OKa3aTeleM, KOpeHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHATBHBIM ITOKAa3aTEIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIecTBEHHBIM) TTOKa3aTeNIeM, JJorapudM drcia, CHHYC,
KOCUHYC ¥ TaHT€HC NMPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJIECTBO, TOXKIECTBEHHOE
rpeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPAaBHEHHI
1 HEPaBEHCTB, PAaBHOCUJILHOCTh YPaBHEHUM, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE, HpPaAIlMOHAIbHBIC, TTOKA3aTeIIbHbIC,
CTETIEHHBIE, JIOTapu(PMUIECKUE, TPUTOHOMETPUUECKHE




YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE peliaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpoM;
[PUMEHSATh YpaBHEHUs, HEPAaBEHCTBA, UX CUCTEMBI JIJIs1 pEILICHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 Pa3JIM4yHbIX 00JIacTel HAyKu U
[peabHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk GyHKIMH,
oOpaTHast QyHKIHMS, KOMIO3HULUS GYHKIWH, THHEHHAs QyHKIHS,
KBaJpaTHYHas QYHKIHUS, CTENICHHAs! (YHKIUS C IETBIM
roKas3arejaeM, TPUTOHOMETpUIecKre PyHKIINU, OOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAsS U
imorapudmuyueckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBITOJTHATH IpeoOpa3oBaHus TpapuKoB (GyHKIMH;
[YMEHHE HCII0JIb30BaTh rpaduku GYHKIMN A1 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEN MPU PELISHNH 3314 U3 JPYTUX
[YI€OHBIX TPEIMETOB U U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMyM (YHKINH, HAnOOJIbIIee U
HaMEHblIIee 3HaYeHUs! QYHKIIUU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpaduku GyHKIMN AT
[peIIeHNs ypaBHEHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamu;
300pakaTh HA KOOPAMHATHOM TMIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHHI, HEPAaBEHCTB U UX CHCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMHU:
[10CIIe10BATEIbHOCTb, apu(hMETHUECKas IPOrpeccHs,




reOMETPHYECKasi MPOrpeccusi, 0ECKOHEYHO YObIBarOIIast
reOMETPHUECKas POTPECCHsl; YMEHHE 3a/1aBaTh
[10CTIeI0OBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyur;

- YMETh OIEPUPOBATH MOHATUSAMU: HEMPEPHIBHOCTh PYHKIINH,
ACUMITOTHI rpaduka QyHKIMH, TIEpBasi U BTOpast IPOU3BOTHAS
(hYHKIIUHY, T€OMETPUYECKHUM U (PU3HMUECKUN CMBICI MPOU3BOAHOM,
nepBOOOpa3Hasi, ONpEACTICHHbBIN HHTETPajl; YMEHUE HAXOIUTh
ACHMIITOTHI rpadrka QYHKIMH, YMEHHE BBIYHCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIIHH,
HAXOIUTh YpaBHEHHE KacaTeIbHOU K TpapuKy (yHKIINHU;
[YMEHHE MCII0JIb30BaTh MPOU3BOAHYIO JUIS HCCIIEA0BAHUS
(YHKIUH, 7151 HAXOKICHHS HAUITYYIIIeTo PEeIIeHus B
MPUKIIATHBIX, B TOM YHCJE COIIMATbHO-9KOHOMHYECKHUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh IUTONIAIA U 00BEMBI GUTYP C TIOMOIIIBI0 UHTETPAJIA;
[TPUBOANTH PUMEPBI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
roMoIIbio AuddepeHnanTbHbIX YpaBHEHUH;

- YMETh OIEPHPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMILIEKCHBIE YMCIIa, MOTYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCelT
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpandeckas);
YMETh POU3BOIUTH apudMeTHuecKue 1eiHcTBUS ¢
KOMITJICKCHBIMU YHCIIAMU; TIPUBOUTH PUMEPHI HCTIOTH30BAHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CpEHEE
apudMeTHIecKoe, MeInaHa, HanOoIbIlee U HANMEHbIIIEE
BHAUEHUS, pa3Max, IUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS

10




OIMCAHUS YUCIOBBIX IaHHBIX; YMEHHUE UCCIIEIOBATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
1iCCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI C IOMOIIBIO IUarpamMm
[paccerBaHMs U JIMHEHHON pEerpeccuu;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C MCIIOJIb30BaHUEM
rpaduuecKuX METOJ0B; IPUMEHSATH Ul pelIeHUs 3a7a4 (GOPMYIIbI
CJIO’KEHHS 1 YMHOKEHHS BEPOATHOCTEH, (hopMyITy OTHOM
BeposATHOCTH, (hopmyiry bepHyiun, komOuHaTOpHBIC (HAKTHI U
(hOpMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHbHBIX COOBITHI; YMEHUE
OIIEpUPOBATh NOHATUAMU: CIydaiiHasi BEIMUMHA, PACIIPEIETICHUE
BEPOATHOCTEN, MATEMATUUECKOE 0XKHUIaHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIIy4yailHON BeMYMHBI, QYHKIIUN
[pacrpeesIeHns U TUIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMAaJIBHOT'O PACIIPENEICHUI; YMEHUE UCIIONIB30BAaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a1a4; 3HaKOMCTBO C
MOHATHSIMU: 3aKOH OOJIBLINX YHCEN, METO/bI BEIOOPOYHBIX
VICCIIEIOBaHUM; YMEHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMM: TOUKA, MIPsIMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUH Yrod,
IByTrpaHHbIN Yrojl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajyIeJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJ MEXKIY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MIIOCKOCTBIO, YIOJl MEXKIY
[JIOCKOCTSIMHU; YMEHHUE UCIOJIb30BaTh IPU PEIICHUH 3a1a4
3ydeHHbIE (PAKTHI U TEOPEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MHUPE; YMEHHE ONepUpOBaTh
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MOHATHSIMH: MHOTOT'PaHHHUK, CEYCHNE MHOTOTPAHHHKA,
[MpaBWIbHBII MHOTOTPAaHHUK, IPH3Ma, MUpamMuaa, Gurypa u
[MOBEPXHOCTh BpaLleHUs, IUIMHIIP, KOHYC, IIap, chepa, pa3zBepTka
MOBEPXHOCTH, CEYEHHS KOHYCa U LUJINH/IPA, MapajljielIbHbIe OCH
VI OCHOBAHHUIO, CEYCHHUE IIapa, MII0CKOCTh, Kacaromasics cdepsl,
[WINH]pA, KOHYCa; YMEHHE CTPOUThH CEUeHNE MHOTOTPAHHHUKA,
M300pakaTb MHOTOTPAaHHUKH, (PUTYpPBI U TOBEPXHOCTH BPAIICHUS,
MX CEUCHHS, B TOM YHCIIE C TIOMOMIIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE PUMEHSTH CBOWCTBA TEOMETPHUECKUX PUTYD,
CaMOCTOSITENTLHO (DOPMYITHPOBATH OTIPEIEICHUS H3ydaeMbIX
(uTyp, BEIABUTATH THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuuecKux GUryp, 000CHOBBIBAThH HIIM OTIPOBEPTaTh UX;
[YMEHHE MPOBOIUTH Kiaccuukaiuio Guryp mo pa3auaHbIM
MpU3HAKaM, BBIIIOJIHATH HEOOXOJUMbIE JOMOIHUTEIbHBIE
[IOCTPOCHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMHU: TUIOMAAL PUTYPHI,
00beM (pUTYpBI, BETMYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
MIOCKOCTH, PACCTOSIHAE MEXKTY MPSMBIMH, PACCTOSTHUE MEKITY
MIOCKOCTSIMU, TIOMIAh chephl, IMII0IaIb TOBEPXHOCTH
[MpaMUIbI, IPU3MBI, KOHYCa, IIMIHHPA, 00BeM Ky0a,
[PSMOYTOJIBHOTO TapaJuIeNienunea, TUPaMUIbl, TPU3MBL,
[WIMHIPA, KOHYCa, IIapa; yMEHUEe HaXOAUTh OTHOIIICHHE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU: JIBIKEHUE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
MMPOCTPAHCTBE, MOBOPOT, TpeoOpa3oBaHue MOA00Us, TOA0OHbIE
(buUryphl; yMeHHE pacrio3HaBaTh PaBHBIC U MOJJ00HBIE (GUTYPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, ApXUTEKTYpPE; YMEHHE
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MICIIO0JIb30BAaTh FT€OMETPUUECKHUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEJIMUMHBI (IJTMHA, YToJl, IUIOAab, 00BEM) IpH
[PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 peaabHOU
PKU3HH;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHAS
CHUCTEMa KOOPJIMHAT, BEKTOP, KOOPIMHATHI TOYKH, KOOPAHMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YUCIIO,
[pa3II0KEHUE BEKTOpa 0 0a3UCy, CKAISPHOE MPOU3BEICHHE,
BEKTOPHOE MPOU3BEACHUE, YTOJ MEKIY BEKTOPAMH; YMEHUE
MCII0JIb30BAaTh BEKTOPHBIN U KOOPAUHATHBIN METOI JAJI PEIICHUS
FEOMETPUUYECKUX 3a/1a4 U 337a4 JIPYTUX y4eOHBIX IPEIMETOB;
ONEepUPOBATH MOHATUAMU: MaTpuLa 2X2 U 3X3, oNpeaAennuTenb
MaTpPHIbl, FEOMETPUUECKHI CMBICT OTIPEECIUTES;

- YMETh MOJIEJIMPOBATh PEabHbIE CUTYaIlUU Ha SI3bIKE
MaTEMaTUKH; COCTABIISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIH C MCTIOIh30BAHUEM alllapaTa ainreopsl,
MHTEPIIPETUPOBATH MOJTYyUYEHHBIN Pe3yJabTaT; CTPOUTH
MaTeMaTHYECKUE MOJICTTU C TIOMOIIBI0 T€OMETPHUECKUX MTOHSITHIA
1 BEIMYUH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUUYECKUE 33]1a4H;
COCTABJISITh BEPOSATHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH
[MOJTYYEHHBIN pe3ysIbTaT; pellaTh NPUKIIAIHbIE 3a0a4n
CpelcTBaMU MaTEMATUYECKOI0 aHAJIU3a, B TOM YKCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh TTOAXO/ISIIIAA METOJI IJIsl PEIICHHS 3a1a9H;
MOHWMAaHHUE 3HAYMMOCTA MaTEMaTUKHU B U3YUECHUHU TIPUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHUI; YMEHUE PACO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMECHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TO¥CKa, aHaJIN3a U
MHTEpIpeTauyu HHHOPMAIINH,
1 TH(pOpMaIMOHHBIE
TEXHOJIOTHH JJIS BBIIIOTHEHUS
3ajad mpodeccroHambHOM
eITEIbHOCTH

B o6sacTu IeHHOCTH HAYYHOTO TTO3HAHUS:
-cOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOMN MPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTa B
MOJHUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHHE SI3IKOBOM M UNTATEIHCKON
KYJIbTYpPBI KaK CPE/ICTBA B3aUMOJICHCTBHS MEKITY
ITFOIBMH M TIO3HAHHSI MUDA;

- OCO3HAHME [IEHHOCTH HAYYHOH NI TETFHOCTH,
TOTOBHOCTH OCYILIECTBIISITh TIPOCKTHYIO U
MCCIIEIOBATENBCKYIO NEATEbHOCTh HHIMBUIYaTIHHO
U B TpyIIIC.

OBnazieHne YHUBEPCAIbHBIMU y4E€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ uHpOpMaLueil:

- BJIaJICTh HABBIKAMU ITOJTy4eHUSI HH(OPMALIUH U3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISTH MONCK, aHAIIN3, CHCTEMATH3AINI0 1
MHTEPIPETAINIO HHPOPMAIINN PA3ITMIHBIX BHIIOB U
(dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opmarax ¢
Y4ETOM Ha3HaYeHHs WH(POPMALUU U LIETEBOI
ayJIUTOpPUH, BEIOUpAst ONTUMAIBbHYIO (popMy

MPCACTABJICHUA U BU3YyaJIU3alluu,

- YMETb OIIEPUPOBATH MOHATHIMHU: PaLlMOHANbHAs (QYHKLUA,
MokaszaTenbHast QyHKIHS, CTeTIeHHast ()yHKIIHS,
imorapu@muyueckas GpyHKLINS, TPUTOHOMETPUUYECKUE PYHKIINH,
oOpaTHble (PYHKIMH; YMEHUE CTPOUTDH IpaUKU U3YyUEHHBIX
(yHKINH, HCTIONTB30BaTh TPaUKU MPU U3YIECHUH TIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTrUX y4eOHbIX
[PEMETOB U 3aJ]au U3 pealIbHOM XKU3HH; BhIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/1y BeJIMUMHAMM;

- YMETb ONEPUPOBATH MOHATHSIMHU: TOXKAECTBO, TOXKJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
1 HEPAaBEHCTB, PABHOCUJILHOCTh YpaBHEHU, HEPaBEHCTB U
CUCTEM, pallMOHaJIbHbIE, UPPALIMOHAIBHBIE, I0Ka3aTEIbHbIE,
CTETEHHbIE, JJoTapuPMHUUECKHUEe, TPUTOHOMETPUUYECKUE
ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI; YMETh pellaTh YpaBHEHUS,
HEpaBEHCTBA M CUCTEMBI C TOMOILBIO PA3JIMYHBIX IPUEMOB;
[peIaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C ITaPaAMETPOM;
[PUMEHSTh YPaBHEHHSI, HEPAaBEHCTBA, X CHCTEMBI JJISl pEIICHUS
MaTeMaTHYECKUX 3314 U 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKU U
[p€ATbHOM JKU3HU;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: JIBH)KEHUE,
MapaieNbHbIN IepeHoc, CUMMETPHS Ha MJIOCKOCTH U B
[IPOCTPaHCTBE, TOBOPOT, IPeoOpazoBaHue No00us, 10 J00HbIE
(uryphl; yMEeTh paclio3HaBaTh paBHbIE U 10100HBIE (DUTYPHI, B
TOM YHCJIe B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
MCTI0JIH30BATh T€OMETPUUYECKHE OTHOILICHUS, HAXOIUTh

TeOMETPUUYECKUE BEIMUMHEI (JUTMHA, YTOJI, IO, 00beM) Ipu
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- OLICHUBATh JIOCTOBEPHOCTh, IETUTHMHOCTb
MH(pOpMAIINH, €€ COOTBETCTBHUE MTPABOBBIM U
MOpaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIB30BATh CPEJICTBA MH()OPMAIMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTH B PEILICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTHUCHBI, peCypcocOepeKeHus, IPABOBBIX U
HTHYECKUX HOPM, HOPM HH(POPMAITMOHHOMH
0e30IMacHOCTH;

- BJIaJIeTh HaBbIKAMH PAcTIO3HABaHMSI U 3AIUTHI
HpopManuu, MHGOPMAIIMOHHOM 0€30MacHOCTH
ITMYHOCTH

[PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 pearbHON
PKU3HU

OK 03 [1nanupoBath u
[peaTn30BbIBATh COOCTBEHHOE
po¢eCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesaTeIbHOCTD B
npodeccroHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUSA IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:
-- c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO ¥ IPUHUMATD
OCO3HaHHbIE PEUIECHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JTMYHOTO BKJIAJa B IOCTPOCHUE
YCTONYHMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJIUTEISIM U
(WIM) IPYTHM YiieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O NPUHATHS LIEHHOCTEN
CEMEHOM )KM3HU B COOTBETCTBUU C TPATULIUSIMU
HaponoB Poccuu;

OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU

- YMETh OIIEpUPOBATh MOHATUAMU: pallMOHAIBHEIE,
MppalOHAJIBHBIC, ITOKA3aTCJIbHBIC, CTCIICHHBIC,
imorapudMudeckue, TPUrOHOMETPUUYECKUE YPABHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHHKA, Ky0, mapasienenurne, pusma, mupamMmmia,
(urypa 1 MoBepxXHOCTh BpallleHHs], IMIINHAP, KOHYC, 11ap, cdepa,
ceueHHst (pUrypsl BpalleHus, MII0CKOCTb, Kacaromascs cepsl,
MUJIMHAPA, KOHYCA, IJI0IaAb IIOBEPXHOCTU IMUPaMUbI, IIPU3MBI,
KOHYCa, WIMH]Ipa, Iiouaapb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeyIenIe/Ia, TAPAMHIBI, TIPU3MBIL,
[UTMH]IpA, KOHYCa, IIapa; yMEeHHe n300pakaTh MHOTOTPAaHHUKHU U
MTOBEPXHOCTHU BPAICHHS, HX CEYEHHS OT PYKH, C TOMOII[BIO
UEPTEHKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMETh
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NICHCTBUSAMMU:

a) CaMOOpPraHU3aIUs:

- CAMOCTOSITEIbHO OCYIIECTBIAThH II03HABATEIbHYIO
NesITeIbHOCTD, BBISBIIATH IPOOJIEMBI, CTABUTH U
(hopMyIMpOBaTh COOCTBEHHBIE 331a4YH B
00pa30BaTEeNbHON AEATEIBHOCTH U AKU3HEHHBIX
CUTyaLUsX;

- CAaMOCTOSITEIbHO COCTABJIATh IJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO
[IIMPOKOM 3PYAMILIMN B pa3HBIX 00JaCTAX 3HAHUH,
[TOCTOSIHHO IMOBBIIIATH CBOW 00pa3oBaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCII0JIb30BaTh IPUEMBI peIeKCUU /ISl OLIEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
[TPUHUMATD PEILIEHUS 110 UX CHUKEHHUIO;

B) SMOLMOHAJIBHBIM HHTEIUIEKT, IIPEANIOIAratoIni
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEN MOTUBALINH, BKIIOYAIOIIEH CTPEMIICHHE
K TOCTHKEHUIO LIEJIN U YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIeWCTBOBATh, UCXOIS U3
CBOHX BO3MOXKHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
OMOLIMOHAIBHOE COCTOSIHUE JPYTHX, YYUTBIBATD €TI0

[pacCIIO3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATh
[IpaBUJIbHBIE MHOTOI'PAHHUKH;

- YMETb OIIEPUPOBATH IIOHATUIMU: IPSIMOYIOJIbHAsL CUCTEMA
KOOPIMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCII0; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[pacCTOSTHUE MEXAY ABYMS TOUKaMHU
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[PU OCYIIECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTb
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COL[MAJIbHBIX HAaBBIKOB, BKJIFOUAOLIUX
CIIOCOOHOCTH BBICTPANBaTh OTHOLLEHUS C IPYTHUMHU
ITI0TbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U
paspemiats KOHQIUKTHI

IIK 5.1. IlnanupoBathb
nesTeJIbHOCTh
nojapasjesieHust 1o
TEeXHHYECKOMY
00C/Ty’KHBAHUIO 1 PEMOHTY
CHUCTeM, Y3J10B U ABUIaTe e
aBTOMOOMJIS

3HATH OPSIOK Pa3padOTKU U opopMIIeCHUS
TEeXHUYECKON JOKYMEHTAIMU

'YMeTh MIIaHUPOBATh U OCYIIECTBISATH PYKOBOJCTBO
[paboTOi MPOU3BOJICTBEHHOTO Y4acTKa
ObecreunBaTh palMOHAIBEHYIO PACCTAHOBKY
pabouunx

AHAJIU3UPOBATH PE3YyIbTAThl IPOU3BOJICTBEHHON
e TEIbHOCTH Y4acTKa

- YMETh ONEPUPOBATH MOHATHIMHU: ()YHKIHS, HETIPEPhIBHAS
(byHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeIeHHBIN
MHTETPaJ; yMETh HaXOJUTh MPOU3BOIHBIE AIIEMEHTAPHBIX
(YHKINH, HCTIONTB3YSI CIPABOYHBIE MaTePHAIIBI;, UCCIIEAOBATH B
MPOCTEHIINX CIy4asxX (YHKIMU HA MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIINE M HAUMEHbIINE 3HaYeHUsl (YHKIHUN; CTPOUTh
rpaduKyi MHOTOYJICHOB C HCIOJIB30BAHUEM arllapara
MaTeMaTHYeCKOr0 aHAIN3a; IPUMEHSATh IPOU3BOIHYIO ITPH
[pEILICHIH 3a/1a9 Ha TBM)KEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAHHBIE 32/1a4H HAa HANOOJIBIITNE U HANMEHBIIINE
BHAYCHUsI, HA HAXOXKJICHHE TYTH, CKOPOCTH M YCKOPEHHS,

- YMETh OIEPHPOBATH TOHATHIMHU: PAllMOHATBHAS (PYHKIIUS,
roka3zaTenabHast QyHKIMS, CTelleHHast QyHKIMS,
imorapumudeckast GyHKLUs, TPUTOHOMETPHUUECKUE (PYHKIUH,
0OpaTHbIEe PYHKLIUHU; YMEHHE CTPOUTH TPaPUKH U3yUEHHBIX
(yHKINH, UCTIONB30BaTh I'paMKU MPU U3YUEHUH IPOLIECCOB U
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3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX
[IPEIMETOB M 33a[a4 U3 PEATbHOM KU3HH; BEIpaXaTh (opMyIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETb PelIaTh TEKCTOBBIE 337a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha [TPOLIEHTHI, JOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH YIpaBJIECHUS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJIATh BBIPAXKEHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33/1a4H,
MICCJIEZIOBATD [TOJIyYEHHOE PEIICHNE U OLIEHUBATh
[IPaB/I0II0I00HOCTb PE3yJIbTATOB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CpeHEE apU(PMETHUECKOE,
MenaHa, HauOoJIbllIee M HaMMEHbIIee 3HAYeHUs, pa3Max,
criepcusi, CTaHAAPTHOE OTKJIOHEHHE YHCIIOBOrO Habopa; yMeTh
M3BJIEKaTh, MHTEPIPETUPOBATH HH(DOPMALIHUIO, TPEICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[pEAJIbHBIX MTPOLIECCOB U ABJICHUH; IPECTABIATH HH(OPMALIUIO C
[TOMOLIBIO TAOJIUI] ¥ JUarpamMMm; UCCIeA0BaTh CTATUCTUUECKHE
TaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapUuecKux METO0B U
PIIEKTPOHHBIX CPEACTB; rpauecKH UCCIeI0BaTh COBMECTHBIE
HAOJIOCHNUS C TIOMOIIBIO TUarpaMM pacCerBaHUs U TUHEHHOM
[perpeccuy;
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0bem TUCUMILVIMHBI U BUABI Y4eOHO padoThI

Bup yueOHol paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHON NPOrPaMMBbl AMCHHUILIMHBI 340

B T.4.

OcHoBHoOE coaep:xaHue 2178

BT. 4..

TEOPETUUECKOE 00yUeHUE 220

MPAKTHYECKHUE 3aHATUSA 58

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEP:KAHUE (comepkaHue 56

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHYECKOE 00yUEHUE 4

MPAKTUYECKUE 3aHATHUS 52

NuauBuayanbHbI NPOEKT (0a/nem)™*

Ipome:xyTouHast aTTecTANHUA (IK3aMeH) 6

**) Eciu npedycmompeHr uHOUBUOYalbHbIU NPOEKM N0 OUCYUNTIUHE, NPOSPAMMA NO €20

peanuzayuu pazpadamuléaemcs omoenbHo
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

Conep:kanue yuyeOHOro Marepuasa (0CHOBHOE M NMPO(eccCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTUYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Paznen 1. IloBTopeHme 20
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprkanue y4eOHOro Marepuana
Lens u 3aJauM | bazoBple 3HaHMS W yMEHMS 110 MaTeéMaTukKe B HPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JESTEILHOCTH.
OCBOCHHUH CIEUMAIBLHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 2
Tema 1.2 Coneprxanue yueOHOro MaTepuasa
Yucna wm Berumcnenus. | JleficTBUs Hal MOJOKHUTEIBHBIMHA U OTPHULIATEIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMU H
Bripaxkenus U | J€CSITUYHBIMU JPOOSMHU.
npeoOpa3oBaHus JeiicTBus co creneHsaMu, (OpMyJibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-01, OK-02,
KomOuHmnpoBaHHoe 3aHATHE OK-03,
Tema 1.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (copep:xanue K 5.1
I'eomeTpys Ha TUIOCKOCTH | MPUKJIAJHOTO MOIYJIsI)
Buael nminockux ¢Guryp v ux miomais.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUU Ha TNIOCKOCTH 2
[TpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponienTHBIE BIuUCHEHHs | [IpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI MX BhIYUCICHHS. CIOXKHBIE POIIEHTHI
[IpakTHueckoe 3aHsaTHE 4

Tema 1.5
YpaBHEHHUs U HEPABEHCTBA

Cogepxanne yaeOHOTO MaTepuana

Jlunelinble, KBaipaTHbIC, IPOOHO-JIMHEHHbIE YPAaBHEHHS U HEPABEHCTBA
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 1.6 Cogepxanue yaeOHOTO MaTepuaa
Cuctembl ypaBHeHMil U | CrocoOBI pelleHus] CHCTEM JHHEWHBIX ypaBHeHui. [loHsTus: matpuia 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens Matpuiel. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 6
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Cogepxanue yaeOHOTO MaTepuana
BxonHoi KOHTPOJIb Borunicnenus u npeoOpa3oBaHMs. YpaBHEHHs] M HepaBeHCTBA. l'eomeTpus Ha
IUIOCKOCTH 2
KonTponbnas pabota
Pazgen 2 Ilpsimble u 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuana
OcHoOBHBIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHSA (TOYKa, MpsMas, IUIOCKOCTD,
CTEpEOMETPHH. npoctpaHcTBo).  OcHOBHBIE — akcHMOMBI  cTepeomerpuu.  Ilepecekarommecs, 2
Pacrnionoxkenue mpsAMBIX M | MapajuielbHble M CKpelMBaroluecs  npsmble. IlpusHak u  CBOMCTBO
IJIOCKOCTEN CKpeluBaroImuxcs npsiMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI.
KomM6unmnpoBanHoe 3aHsTue
Tema 2.2. Coneprkanue y4eOHOro MaTepuana
[MapamnensHocts npsAMBIX, | [TapamensHble mpsimas W miockocTh. Omnpenenenue. [lpusnak. CsoiictBa (c OK-01, OK-03
npsMOM M IUIOCKOCTH, | moka3aTeiabcTBoM). [lapamnensuble miuockoctu. Onpenenenue. [Tpusnak. CBoiicTBa
IJI0CKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero osnemeHThl. [lapannenenumen u ero
aneMeHThl. CBOICTBA IPOTUBOMOJIOKHBIX TpaHel U TUaroHaiel mapaienenune/a. 6
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepnieHIUKYISIPHOCTD [Mepnennukynsipubie Tpsmble. [lapamiensHbie TpsSMBIE, TEPICHIUKYISIPHBIE K

MPSAMBIX, IPSIMON U
IUIOCKOCTH, INIOCKOCTEM

miockoctu.  IIpusnak IpsIMOM M IUIOCKOCTH.

Joxa3arensctBo. [lepnenaukynsap u HakiIoHHas. llepneHAuKyIIApHBIE ILIOCKOCTH.

NEePIEHIUKYISIPHOCTH

[Ipu3Hak nepneHauKyJISpHOCTH IIOCKOCTEN. [JokazarenbeTBo.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Coneprkanue yaeOHOro MaTepuasa

Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXIYy MOpsSIMOM U

TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 4
KomOunmnpoBaHHoe 3aHsATHE

Tema 2.5. IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

[TapamensHele, NPHUKJIATHOT0 MOXYJIA)

NEpIEeHIUKYIIIPHBIE, Axcuombl  crepeomeTpud. IleprneHAMKYISApHOCTH NpSAMONW U IUIOCKOCTH,

CKPEILMBAIOIIUECS NPAMBIE | MapaIEIbHOCTh IBYX HPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
NEPIEHUKYIIIPHOCTD INIOCKOCTEN
[TpakTueckoe 3aHsATHe

Tewma 2.6. Coneprkanue y4eOHOro Marepuana

Pemenue 3anau. Ilpsamelie n | Pacnonoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHCTBE. llepneHIuKynsipHOCTh U

IJI0CKOCTH B | MMapaJijIesIbHOCTh MPSAMBIX U MIIockocTel. CKpeluBaronyecs npsimbie

IIPOCTPAHCTBE KonrponsHas pabora 2

Pa3nea 3. Koopaunarsl u 16

BEKTOPbI

Tema 3.1 Coneprxanue ydyeOHOro MaTepuaa OK-02, OK-03,

JlekapToBEI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiimme 3agauyum B KOOpAUHATaX. K 5.1

npoctpancTse. Paccrosnue | PaccrosiHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4

MEXIYy [JBYMS TOYKaMH.
Koopnunarel  cepennHbl

oTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

Bexrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ TNPOM3BEICHHE

Conepxanue yyeOHOro MaTepraia

BekTopel B mpoctpaHcTBe. CIlI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHNUE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJIIpHOE IIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YIOJ MEXKAY BEKTOPAMH, YroJl 6
MEXy NMPSIMON U MJIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSAMU. Y paBHEHHE MJIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomMb6unupoBanHoe 3aHstue

Tema 3.3 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)

OpUEeHTHpPOBaHHbIE 3a1aud | KoopauHaTHas MI0CKOCTh. BhruncieHne paccTOSHUIM U IJIOMaAeld Ha ITUIOCKOCTH.

Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4

IJIOCKOCTH [TpakTHdeckoe 3aHsATHE

Tewma 3.4 Coneprkanue y4eOHOro Marepuana

Pemenne 3a1a4. | /lekapToBBI KOOpPAMHATHI B MpocTpaHCcTBE. BekTopsl B mpocTpancTBe. ClokeHue u

KoopauHaTs! 1 BEKTOpHI BbIUMTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTOPBHI.
CkansspHOE  INpOM3BEACHHE BEKTOpOB. PasimolkeHume Bekropa 10  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHartsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTponbnas pabota

Paznea 4. OcHoBBI 40

TPUTOHOMETPHH.

Tpuronomerpuyeckue

GyHKIMH OK-01, OK-02,

Tema 4.1 CopepxaHue yaeOHOT0 MaTepuala OK-03

Tpuronomerpuueckue Pannannas mepa yrna. [ToBopoT Touku BOKpYr Hadajia koopauHat. OnpeneneHue

(YHKIMM TNPOM3BOJBHOIO | CHHYCA, KOCHHYCA, TAHICHCA M KOTAHTeHCA. 3HAKH CHHYCA, KOCHHYCa, TAHTCHCA U 4

yria, yucna. Panuannasa u
rpajycHas Mepa yria

KOTAHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTD MCKAY CHHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJTHOI'O U TOI'0O KC yrjia
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KomOunupoBanHoe 3anstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIIbl TPUBEIACHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHTC€HC U KOTAHTEHC YIJIOB O
u - o. Dopmynbl npuBeEeHUS

Komb6unupoBanHoe 3ansarue

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
nBoiHoro yria. ®opmyiisl
MIOJIOBUHHOTO yIJIa

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHUHYC
nBoiiHoro yrima. @opMmynsl  TOJOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI
TPUTOHOMETPHUYECKUX (YHKIUH B TPOHM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIIMKA, HUX CBOWCTBA.

Coneprxkanue y4eOHOro Matepuana

OO6uacTh omnpeneseHns U MHOXKECTBO 3HaueHUuM (yHKIuH. YETHOCTh, HEUETHOCTD,

Crioco0bl 3aJlaHus | MepUOAUYHOCTh PyHKIMHA. CriocoObl 3a1aHus QyHKIUI

Gynkumii KomOunmpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpudeckue O6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa

rpaduxu U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
Komb6unnpoBaHHOe 3aHATHE.
Tema 4.6 Coneprkanne y4eOHOT0o MaTeprana
ITpeoOpa3oBanue Cxarue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKIUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKHUX [IpakTHueckoe 3aHsATHE
byHKIUH
Tema 4.7 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coaepkaHue (conpep:xanue
Onucanne NMPHUKJIATHOTO MOIYJIfA)
IIPOU3BOICTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPHUYECKUX (DYHKIMH B NMpodeccHOHaIBHBIX

mponeccoB € IIOMOIIBIO

3agadax
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rpaduKoB QyHKIIHIA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OobpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiuun. Ux coiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIHHA
Tema 4.9 Cogneprkanue ydeOHOro MaTeprasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YpPAaBHEHUMM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peEIIacMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimme TPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKHUX KomM6unmnpoBanHoe 3aHsTue

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

byHKITIU KonTponbnas pabora

Pa3nea S.

KoMniiekcHbIe Yyncia

Tema 5.1
KommekcHsie ynciaa

Cogepxanue yaeOHOTO MaTepuana

[lonsTne kommuexkcHoro uucia. ConpsykeHHbIE KOMIUIEKCHBIE UYHWCIA, MOIAYJb U
apryMeHT KOMIUIEKCHOro uucia. ®dopma 3amucu KOMIUIEKCHOTO — 4HClIa
(reomeTpuueckasi, TpPUTOHOMETpHUUecKas, anreOpandeckas). Apudmernyeckue
JEMCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU

KoMmOuHMpOBaHHOE 3aHSTHE

OK-01

25




Tema 5.2 Cogepxanue yaeOHOT0O MaTepuaa

[Ipumenenue BeinosiHeHMe  pacyeToB ¢ IMIOMOLIBKO  KOMIUIEKCHBIX — umcen. [Ipumepsl

KOMIUICKCHBIX YHCEI MCTIOJIb30BaHUsI KOMIUIEKCHBIX YUCEIT 4
[IpakTrueckoe 3aHsATHE

Paznen 6. IlpousBoaHasi 40

byHxkumnm, ee

NpuMeHeHue

Tema 6.1 Cogepxanue yueOHOro MaTepuana

ITousarue IPOU3BOJAHOM. | OmpeeicHne YHCIOBOM IMOCIIE0OBATEIILHOCTH U CIIOCOOBI ee 3amaHus. CBoiicTBa

@opMynsl M IpaBWIIA | YHCIOBBIX NOcCienoBarenbHOCTEd. OrlpeneneHue Ipenena MoCiIeI0BaTeIbHOCTH.

g hepeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKOuM - Ha 2
6eckoneunoctu. [lpenen Gpynkuuu B Touke. [Ipupamienue aprymenta. [Ipupamienue
byHkuyu. 3amayd, MOPUBOIANIME K TMOHATHIO MNPOM3BOAHOHN. OrmpeneneHue
MIPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOAHOMN
KomOuHMpoBaHHOE 3aHATHE

Tema 6.2 Coneprkanue y4eOHOro MaTepuana

[IpousBoaHbIE cyMMmsl, | @opmynsl quddepenunponanus. [Ipasuna quddepenurpoBanus 6 OK-01, OK-02,

pasHocTH  npousBeieHus, | KoMOMHUPOBaHHOE 3aHSTUE OK-03, IIK 5.1

Y4acTHOTO

Tema 6.3 Cogepxanue yaeOHOT0O MaTepuana

[TpousBoaHbIE Omnpenenenue cnoxkHodt Gynkuuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (DYHKIIUH.

TPUTOHOMETPUIECKHIX [Tpon3BoiHAsS CITOKHON (PYHKIIHH

Gynxumii.  Ilpoussonnas | KoMOMHHPOBaHHOE 3aHSTHE 6

CIIOKHOU (QYHKIIUU

Tema 6.4 Coneprkanne y4eOHOT0o MaTeprana

Tousrue O | Ilonsitne HenpepblBHOH (GyHKIHMU. CBOWCTBAa HempephIBHOW (QYHKIHH. CBs3b

HEMPEPBIBHOCTU (YHKITUH. 2

Merox nHTEpBANIOB

MEX1y HEeMPEepPhIBHOCTHIO U U PepeHnpyeMocThi0 (PYHKIIUU B TOYKE. AJIITOPUTM
pELIEHHs] HEPaBEHCTB METOJIOM MHTEPBAJIOB

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 6.5

Copneprkanuie yueOHOTO MaTepraia
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I'eometpuueckuii u | [eomeTpuyeckuii CMBICT TIPOU3BOJHONW (YHKIUM — YIIIOBOW KOX(P(UIIUEHT
busznueckuit CMBICH | KacaTelIbHON K TpaduKy (YHKIIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM GyHKIMHU. AJTOPUTM COCTaBJICHHS YPAaBHEHUS KacaTeNbHOW K TpaduKy (QyHKIIMH
y=f(x)
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 6.6 Cogneprkanue ydeOHOro MaTeprasa
Pusnueckui cMbICT | DU3nMYeCKU (MEXaHUYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
podecCHOHATEHBIX [IpakTudeckoe 3aHsaTHE
3a7a4ax
Tema 6.7 Cogepxanue yueOHOTo MaTepuana

MOHOTOHHOCTh (DYHKITUH.
Touku sxcTpemyma

Bospacranue u yObIBaHuE (QYHKIUH, COOTBETCTBUE BO3PACTaHUs U YOBIBAaHUS
¢GyHKUMM 3HaKy [Opou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPAJIKA,
COOTBETCTBUE 3HaKa BTOPOW MPOM3BOAHOM BBITYKIOCTH (BOTHYTOCTH) (pyHKIMU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM U MHUHUMYM. lloHATHE acMMNTOTHI, CIOCOOBI KX
onpezeneHus. AJITOPUTM HCCIIEIOBaHUS (YHKIMH WU IOCTPOEHHUS ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHAsT PyHKIINS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccnenoBanune GyHKIuil 1
MIOCTPOEHUE TpaUKOB

Cogepxanue yaeOHOT0O MaTepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(I)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGomemee u

Conepxxanue yuaeOHOro MaTepraia

HauMEHbIIIEe 3HauyeHus | Haxoxxnenne HamOONBIIET0 W HAWUMEHBIIETO 3HAYCHWH (YHKIHMA, MTOCTPOCHHE

byHKIIHA rpaKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM alliapaTta MaTeMaTUYeCKOro aHaIu3a
KomOunupoBanHoe 3aHsTue

Tema 6.10 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coiepKaHue (conepxanue

Haxoxnenne NPHUKJIATHOTO MOIYJIS)

ONTHUMAJIPHOTO PE3yJIbTaTa
C MOMOIIBIO MPOU3BOTHON
B MMPAKTHYECKUX 3a7a9ax

Hawnmenbiiee n Hanboupiiee 3HaueHue (PyHKITUU

[IpakTrueckoe 3aHsaTHE
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Tema 6.11 Cogepxanue yaeOHOTO MaTepuana
Pemenue 3a1a4. | opmynsl u npaswia auddepennupoanus. VccnenoBanue GyHKIHA ¢ TTOMOIIBIO
ITponsBonHas ¢pyHkuuy, ee | mpousBoaHoi. Hanbombiee 1 HaMMeHbIIee 3HAYCHUS QYHKITUH 2
MIpUMEHEHUE KonrtponbHas padora
Paznen 7. 46
MHOrorpaHHUKH 4 Teja
BpallleHHs
Tema 7.1 Copepxanue yueOHOro MaTepuala
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjeMeHTBI: BepIIMHBI, peOpa, rpaHu. [uaroHasb.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH

KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Coneprxkanue yaeOHOro MaTepuana
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBanust u OokoBble rpaHu. Bricota mpusmel. [lpsmas u
COCTaBJIAIONINE, CEYECHME. | HaKJIOHHas npusMa. [IpaBunsHas npusma. Ee ceuenue
[lpsivasi 1  mpaBuibHas | KoMOMHMpPOBaHHOE 3aHSTHE 2
e OK-01, OK-02,
Tema 7.3 CogepxaHue yueOHOTO MaTepHrala OK-03, TIK 5.1
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBA MPSMOYrOJBHOTO mMapauieienumneaa, kyo. Cedenue
Ceuenue KyOa, | Kkyba, mapasurenenumneaa
napaiesienuea KoMOuHMpOBaHHOE 3aHATHE 2
Tema 7.4 Copneprxanue yueOHOro MaTepuaa
[Mupamuna, ee | [lupamuna u ee onemeHTol. CedeHue mnupaMuabl. [IpaBunmpHas nHpaMuia.
COCTABIIAIOLINE, CEUYEHHE. | YCCUCHHAs UpaMKia
IlpaBunbHas  MUpaMMIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprkanne y4eOHOT0o MaTeprana
BoxoBast u noyiHas | [Tnomaas OOKOBOM U IOTHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI
MOBEPXHOCTh npu3Mbl, | KOMOMHUpPOBAaHHOE 3aHSITHE 2
MU PAMH/TBI
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Tema 7.6

Cummerpuss B KyOe,
napasuiesenumnese,

npu3Me, TUpaMu/Ie

Conepxanue yyeOHOro MaTepraia

CuMMeTpusi OTHOCHUTEIBHO TOYKH, HpAMOH, miIockocTH. Cummerpusi B Kyoe,
napajuleenuIeae, IpusMe, IupaMuIe

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.7
[Ipumepsl cummeTpuii B

IIpodeccnonabHO-OPUEHTUPOBAHHOE coJep:KaHue (coneprkanue
MPUKJIATHOTO MOYJIf)

npodeccun CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[TpakTuyeckoe 3aHsTHE
Tema 7.8 Coneprkanue y4eOHOro Marepuana
[IpaBuiibHbBIE [TonsiTHe npaBuIBLHOrO MHOrOrpaHHuKa. CBOMCTBA MPaBUIIbBHBIX MHOTOI'PAaHHUKOB
MHOTOTPaHHUKH, uX | [IpakTHueckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Copneprxanue yueOHOro MaTepuaia
[Mununap, ero | Hununaap u ero snementsl. CedeHne uMHApa (MapajuieaIbHOe OCHOBAaHHUIO M OCH).
cocraisitome. Cedyenue | PasBepTka nuimHIpa
LWINHApA KomMb6unmnpoBanHoe 3aHsTue
Tema 7.10 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
Konyc, €ro | NPUKJIAIHOT0 MOAY.JIs1)

cocrapisitonie. CedyeHue
KOHyca

KOHYC u ero osiaeMmeHThl.. (CedeHue KOHYCa (napannenLHoe OCHOBAHUIO H
mpoxoadmee 4epe3 BepI_HI/IHy), KOHHYCCKHEC CCUCHUA. Pa3BCpTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 Coneprkanne y4eOHOT0 MaTeprana

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasyromas u Beicota. CeueHne yCeueHHOTo KOHyca
Ceuenue yceueHHOro | KomOuHUpOBaHHOE 3aHATHE

KOHyca

Tema 7.12 Coneprxanue yueOHOro MaTepuaa

[ap u cdepa, ux ceueHust

[lap u cdepa. Bzaumuoe pacmnonoxxenue chepsl u miockoctu. CedeHue Iiapa,
chepsl

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 7.13

Copneprkanuie yueOHOTO MaTepralia

29




ITonsatue 00 oOBEME Tena.

[Tonstne 06 ob6beme Terna. OObeM KyOa W TPSIMOYTOJBLHOTO TMapalieieIuIe/a.

OTtHoweHue o0bemoB | OO6beM mpusMbl M muauHApa. OTHOmEHHe O00BEMOB  MOJOOHBIX  Tell. 4
MOT00HBIX TEJ I'eomerpuueckuii cMbica onpeaeauTess 3-ro mopsiakKa
Komb6unupoBanHoe 3ansatue
Tema 7.14 Coneprkanue ydeOHOro MaTepuasa
ObGbeMBl M IWIOWANH | OGpembl IMpaMUBL 1 KoHYca. O6beM mapa. [liomanm noBepxHoCTeil Ten 2
IIOBEPXHOCTEH Tel
KombOunnpoBanHoe 3aHsaTue
Tema 7.15 Cogepxanue yueOHOro MaTepHaa
KombOunanmu KomOunamum reoMmeTpuieckux Tei
MHOTOTPaHHMKOB M Tell | [IpakTH4yecKoe 3aHsATHE 4
BpallleHUs
Tema 7.16 Cogepxanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB U TEJ BpAIICHUS B MPaKTUKO-
KOMOHMHAIIMY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a/auyax
[IpakTnueckoe 3aHsTHE 4
Tema 7.17 Coneprkanue y4eOHOro MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIA U TOBEPXHOCTH MHOTOIPaHHUKOB U TEJ BPALLECHUS
Mmuororpanaukn  u  Tena | KonrponbsHas pabora 2
BpallleHUs
Pa3pea 8. 14
IlepBooGpa3nasn
byukuum, ee
NpUMeHeHue
Tema 8.1 Coneprkanne y4eOHOT0o MaTeprana OK-01. OK-02
[TepBooOpasHas (QyHKuUMH. | 3amaya 0 BOCCTAHOBJICHHU 3aKOHA JBM)KEHHsS 10 M3BECTHOH ckopoctu. IToHsThe OK-O3’ MK 5 l,
[TpaBuna HAXOXJEHUS | uHTerpupoBaHus. O3HaKOMJICHHE C TOHITHEM HHTerpaja M NEepBOOOpazHOM ais ' '
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha CBs3b MEpBOOOpa3HONW M €€ MPOM3BOIHOM,
BBIUUCIICHHE NepBOOOpa3Hoi mnsi naHHOM QyHkiuu. Tabmuua Qopmyn s
HaXO0X/IeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCICHUS IEPBOOOpa3HOM 2

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 8.2
[lmomane KpUBOJIMHEUHOU

Conepxanue yaeOHOro MaTepuaia

3&,[[3‘11/1, IMPUBOAAIINEC K IMOHATHIO OIPCACICHHOIO HMHTCrpajla — O BBIYHMCIICHHU

Tpareuuu. @opMyiia | UIOMAAX KPUBOJIMHEWHOW Tpamenud, O T[epeMelIeHnd To4ku. [loHsTne

HrroTona — Jleibuuia ONpeAeEHHOIO0  HMHTErpara. ['eomerpuyeckuii ©  (QUIUUECKHI  CMBICIH
onpeneneHHoro uHTerpaia. opmyna Herotona— JleiiOuuia 2
Komb6unupoBanHoe 3ansatue

Tewma 8.3 Cogepxanue yueOHOTo MaTepuana

Heonpenenennsiii 1 | IlonsiTHe HEONPENEIIEHHOrO UHTErpaia

OIPE/ICTICHHBIN UHTErPaiibl | KoMOMHUPOBaHHOE 3aHATHE 2

Tema 8.4 Copepxanue yueOHOro MaTepuana

[TonsTue 00 | 'eoMeTprUYeCKUii CMBICII ONPEICICHHOTO HHTErpaja

orpeJiesiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2

KakK MJI0ILAN

KPHUBOJIMHEWHOM Tpanenun

Tema 8.5 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xkanue

OnpeneneHHblil MHTErpall | MPUKJIATHOTO MOTYJIsI)

B JKU3HHU I'eomerpuueckuil cMbIca omnpeaesneHHoro uHrerpana. @Popmyna HerotoHa -
JleitOHuma.
Pemenue 3a1au Ha mpuMeHeHHe UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
¥ IUIoMIazaei 4
[IpakTHueckoe 3aHsaTHE

Tema 8.6 Coneprkanne y4eOHOT0 MaTeprana

Pemenne 3a1a4. | [TepBooOpaszHas Gpynkiuu. [IpaBuiia HaxoxaeHUs IepBooOpa3HbIX. Ee npuMeHeHue

Ilepsoobpasnas ¢ynkumu, | KonrponsHas pabora 2

€€ IPUMEHEHNE

léme“ - 10 OK-01, OK-02,

TeNeHu 7| KOPHH. OK-03

Crenennast pyHKIus

Tema 9.1

Copneprkanuie yueOHOTO MaTepralia
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Crenennas ¢QyHkums, ee

T[ToHATHE KOPHS N-0if CTENEHN U3 jaeiicTBUTeNbHOro yncna. dynknun y = VX nx

CBOHCTBa cBoiicTBa 1 rpaduku. CBOHCTBa KOPHS N-0il CTENEHU
KomMbunmnpoBanHoe 3aHsTHe 4

Tema 9.2 Cogneprkanue ydeOHOro MaTeprasa

ITpeoOpa3oBanue [TpeoOpa3oBaHue UPPaLIMOHAIBHBIX BBIPAKEHHUH

BBIDOKEHHH ¢ KOPHAMH N- | KoMOUHHPOBAaHHOE 3aHSTHE 4

Ol cTeneHn

Tema 9.3 Coneprkanue y4eOHOro Marepuana

CpoiictBa  creneHu ¢ | [lonstue creneHu ¢ Jr0ObIM PallMOHAIBHBIM TOKa3zaTeraeM. CTerneHHble (YHKIIHH,

paloHaIbHBIM U | NX CBOWCTBA U TpapuKu

JNENCTBUTEIIbHBIM KomOunnpoBanHoe 3aHsaTHe 2

IIOKa3aTeIsIMU

Tema 9.4 Copepxanue yueOHOTo MaTepuana

Pemenue PaBHOCWIBHOCTP HMppalMOHAIBHBIX YPAaBHEHMM M HEPAaBEHCTB. MeToasl HX

UppallMOHATIbHBIX petieHus. Perenne nppalnoHalbHBIX ypaBHEHUI U HEPABEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE 6

Tema 9.5 Coneprxanue yueOHOro MaTepuasa

Crenenn u KopHH. | Onpenienenue creneHHOM ¢yHKuuu. Mcnonp3oBaHHE €€ CBOICTB NMpPH pELICHUU

CrenenHas QyHKIUSA YPaBHEHHUI U HEPABEHCTB 2
KonrponsHas pabora

Paznen 10. 18

IHokazaTenbHast

Gysxkuus

Tema 10.1 Coneprkanne y4eOHOT0 MaTeprana

[TokazarenbHass QyHknus, | CreneHb ¢ MPOM3BOJIBHBIM  JCHCTBUTEIBHBIM — TOKazareiaeM. OmnpeacieHue OK-01. OK-02

€€ CBOICTBA MOKa3aTelbHON (YHKIMH, €€ CBOIicTBa M Tpaduk. 3HAKOMCTBO C NMPUMEHEHUEM I’(- 03 '
nokaszarenabHON (yHKuMU. PereHne mokasaTelabHBIX YpaBHEHUH (yHKIMOHAJIBHO- ©
rpaduuecKuM METOI0M 4

KoMOuHMpoBaHHOE 3aHsTHE

Tema 10.2
Pemrennie 1moxasaTenbHBIX

Copneprkanuie yueOHOTO MaTepralia

Pemienne moka3aTeNbHBIX YpaBHEHUMH METOJOM YpaBHHUBAHUS TOKa3aTesew,
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YpPaBHEHUI U HEPABEHCTB

METO/IOM BBEICHHUSI HOBOW MEPEMEHHOH, (YHKIIMOHATBHO-TPA(QUIECKIM METOIOM.

Pemenne nmokazarenbHBIX HEPABEHCTB 8

[IpakTrueckoe 3aHsATHE
Tema 10.3 Coneprkanue ydeOHOro Mareprasa
CucreMbl 1OKa3aTenbHBIX | Pernrenue cucteM mokasaTeabHBIX YpaBHECHHUN
YpaBHEHHUU KomMb6unmnpoBanHoe 3aHsTre 4
Tema 10.4 Cogepxanue yaeOHOT0O MaTepuaa
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YpaBHEHUM METOJOM YPAaBHUBAHMS IIOKA3aTelNew u
IToxasaTenpHast QyHKIMS | METOJOM BBEICHHS HOBOM MEpEeMEHHOM. PelieHre moka3areabHbIX HEPABEHCTB

KonrponsHas pabora 2
Paznen 11. Jlorapudmbl. 30
Jlorapudpmuyeckas
byHkuus
Tema 11.1 Coneprxkanue y4eOHOro Marepuana
Jlorapudm yucia. | Jlorapudm uncina. JlecATUUHBIN U HATYpaJIbHBIN JTOTapu(MBbI, YUCIIO €
JecATHYHbII 1 | KomOuHMpOBaHHOE 3aHATHE
HaTypaJbHbIN JIorapudmsl, 4
YUCIIO €
Tema 11.2 Coneprkanne y4eOHOro MaTepuana
CaoiictBa  sorapudmoB. | CpoiicTBa norapumoB. Onepanus 1orapupMUPOBAHUS. OK-01, OK-02,
Onepanus KomOuHnpoBaHHoe 3aHsATHE 6 OR-03, 1K 5.1
norapu(MUpPOBaHUS
Tema 11.3 Copneprxanue yueOHOro MaTepuaa
Jlorapugmuueckas Jlorapudmuueckas QyHKIUS 1 €€ CBOHCTBA
¢byHK1IMs, ee CBOWCTBA Komb6unupoBanHoe 3aHsaTue 4
Tema 11.4 Coneprkanne y4eOHOT0 MaTeprana
Pemenne [TonsTne norapudmuyeckoro ypaBHeHWs. Omepanust NOTEHIMpoBaHHA. Tpu
Jorapu(pMIICCKuxX OCHOBHBIX METOJa PEIICHUS JIOrapu(MUYECKUX YpPaBHEHHI: (YHKIHMOHAIBHO-
YPaBHEHHH M HEPABEHCTB | rpadyudeckiii, METOH MOTEHIMPOBAHHSA, METOX BBEICHHS HOBOH MEPECMEHHOI.

8

Jlorapudmudeckue HepaBEeHCTBA
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KomOunupoBanHoe 3anstue

Tema 11.5 Cogepxanue yaeOHOTO MaTepuaa
Cucremsl ANropuT™M pelIeHHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupmMuuecKux
JorapupMUUECKUX YpaBHEHU U HEPABEHCTB
YpaBHEHHUU Komb6unupoBanHoe 3ansatue 2
Tema 11.6 IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojiepKkaHue (conep:xanue
Jlorapudmsl B NpUpoAe U | MNPUKJIAJTHOTO MOTYJIsI)
TEXHHUKE [Ipumenenune norapu¢pma. Jlorapudmuueckas coupanb, B npupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[TpakTuyeckoe 3aHsTHE
Tema 11.7 Cogepxanue yueOHOro MaTepuana
Pemenue 3ajgad. | Jlorapudpmudeckas  ¢yHkuus.  Pemenume — mpocTedmmx — Jorapu(MUYECKUX
Jlorapugmsl. YpaBHEHUH 2
Jlorapudmmueckas KonTponpsHas padora
byHKIMS
Paznes 12. 10 OK-01, IIK 5.1
MHo:xecTBa. JJIEeMEHTHI
Teopuu rpagos
Tema 12.1 Coneprkanue y4eOHOro MaTepuana
MHoxecTBa [TonsTne muoxectsa. [TonmMHOkecTBO. Onepaniuu ¢ MHOXKECTBAMHU
KombOununpoBanHoe 3ansTHe 2
Tema 12.2 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
Onepanuy ¢ MHOXECTBAMH | MPHUKJIATHOTO MOYJIs1)
Omnepanuu ¢ MHOKeCTBaMH. Perienue npukiagHbIx 3a1a4
[IpakTrueckoe 3aHsTHE 2
Tema 12.3 Coneprkanne y4eOHOT0 MaTeprana
I'padwr [onsarue rpada. Csa3ublii rpad, nepeBo, MUK rpad Ha MIOCKOCTH
IMpaktuueckas pabora 4
Tema 12.4 Copneprxanue yueOHOro MaTepuaa
Pemenue 3a7a4. | Onepanyu ¢ MHOXecTBaMU. OINHCAaHUE pEANbHBIX CUTyalldd C [OMOIIBIO

MmuoxecTBa, ['padpr u ux

MHOXecTB. [I[pumeHenune rpadoB K penieHuto 3aaa4y
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IIPUMEHEHNE KontponsHas padora 2
Pazgen 13. DuemeHTHI 26
KOMOMHATOPHKH,
CTATUCTUKH H TEOPHH
BepoOsATHOCTEM
Tema 13.1 Cogneprkanue ydeOHOro MaTeprasa
OcHoBHbIE nouAaTHs | IlepectaHOBKH, pa3MeLIEHUs, COUETAHUS.
KOMOWHATOPHUKH 4
KomMb6unmnpoBanHoe 3ansTuHE.
Tema 13.2 Coneprkanue y4eOHOro Marepuana
CoOsitHeE, BEpPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOSTHOCTU CYMMBbI
coOpiTHa.  CnoxkeHue U | cOOBITHI. Y CIIOBHAS BEPOSTHOCTh. 3aBUCHMbIC U HE3aBHCUMBIE COOBITHUS. TeopeMbl
YMHOKEHHUE BEPOSTHOCTEN | O BEPOSATHOCTHU MPOMU3BEICHUS COOBITHIA.
4
KombOunnpoBanHoe 3aHsTHe
Tema 13.3 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xanue
BepositHOCTB B | IPUKJIATHOTO MOIYJIs1)
npo¢eCcCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee ycToHumBOCTH. CTaTHCTHYECKOE
3aa4ax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Coneprkanue y4eOHOro MaTepuana
JuckpetHas  ciydaiHasg | Buger crmywaiiapix BenmmumH. OmpeneneHue JAUCKPETHON CIydailHOW BEIMYHHBL.
BEJINYMHA, 3aKOH ee | 3aKkOH pachnpeneneHuss JUCKPETHOW Cily4aiiHOM BenuuuHbl. Ee 4ucioBble
pacnpezeneHus XapaKTepUCTUKU 4
KomOunupoBanHoe 3aHsTue
Tema 13.5 Cogepxanue yaeOHOTO MaTepuana
3agaun  mareMaTuuyeckou | Bapmanmonnsrii  psng.  Iloawronm wactor W rucrorpamMMma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KoMOuHMpoBaHHOE 3aHsTHE
4
Tema 13.6 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coiepKaHue (conep:xanue

OK-01, OK-02,
OK-03, IIK 5.1
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CocraBienue Ta0OIUL H
JUarpamMM Ha IPaKTHKE

NPHUKJIATHOT0 MOIYJIA)

[TepBuunas 00pabOTKa CTATUCTHUYECKUX JAHHBIX. | paduueckoe Ux mpecTaBICHHE.
Haxoxxnenue cpeHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX

[TpakTHyeckoe 3aHsATHE 4
Tema 13.7 Coneprkanue ydeOHOro MaTeprasa
Pewenne 3aja4. | DneMeHTsl KoMOMHaTOpUKU. CoOOBITHE, BEPOSTHOCTH COOBITHS. CloXeHue W
DeMEHTbI YMHOKEHHE BEPOSATHOCTEN
KOMOWHATOPUKH, KonTponpsHas padora 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Paznen 14. YpaBHenus u 28
HEPABEHCTBA
Tema 14.1 Cogepxanue yueOHOro MaTepuala
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTE ypaBHeHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMM ¥ HEPABEHCTB. | pABHOCWJIBHBIX IIE€PEXO0Jax B YpaBHEHUSX M HepaBeHcTBax. OOmmMe MeTo/b
OOmpe MeToAbl pENIeHUsT | pellieHHsT YPaBHEHMI: MEpeXxoj OT paBeHCTBA (YHKIUH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKLMH, METOJ Pa3joXKeHUs HAa MHOXHUTEIH, METOJl BBEICHHUS
HOBOH NepeMeHHO!, (yHKIMOHAIbHO-Tpaduyeckuii MeTox
KomOuHmnpoBaHHoe 3aHATHE
Tema 14.2 Coneprkanue y4eOHOro MaTepuana
I'padnueckuit MeToJ | OOmure MEeTobl pelIeHHs] HEPABEHCTB: MEePEX0] OT CPaBHEHUS 3HAYEHHH (yHKIUI OK-01, OK-02,
pelieHus YPaBHECHMH, | K CpPAaBHEHUIO 3HAYCHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOX OK-03, TIK 5.1
HEPAaBEHCTB UHTEPBAJIOB, (YyHKIHOHATIbHO-Tpaguueckuii metoa. I'paduueckuii meton pereHus
YPaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3aHstue
Tema 14.3 Coneprkanne y4eOHOT0 MaTeprana
VYpaBHenus u HepaBeHCTBa | OmpeneneHne MoOAyNsi. PackpeiTme Momynst 1o ompexaeneHuto. [Ipocreiimme
C MOZYyJIEM YPaBHEHHs M HEPAaBEHCTBA ¢ MoayyieM. [IpumMeHeHne paBHOCHIIBHBIX NEPEXOJO0B B
OIPECIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KoMmOuHMpOBaHHOE 3aHSTHE
Tema 14.4 Copneprxanue yueOHOro MaTepuaa
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YpaBHEHHUs U HEPABEHCTBA

3HakoMcTBO ¢ napameTpoM. [Ipocreiinivie ypaBHEHHs 1 HEPABEHCTBA € IIapaMeTpOM

C mapaMeTpaMu KomM6unupoBanHoe 3aHsTre 6
Tewma 14.5 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xanue
CocraBiieHHE M peELICHHE | NPUKJIAJHOTO MOIYJIsl)
npodeccHoHaNbHBIX 3a/1a4 | PemieHne TEKCTOBBIX 33124 MPOGECCHOHATBLHOTO COIePIKAHHSI
C IIOMOILBIO YPABHEHHUN [IpakTuueckue 3aHATHUS 8
Tewma 14.6 Cogepxanue yaeOHOT0O MaTepuaa
Pemenne 3a1a4. | OOuie MeToAbl PEelIeHUs YpaBHEHUM. YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHMs M HEPABEHCTBA | mapaMeTpaMu

[IpakTnueckoe 3aHsaTHE 2
IIpomexyTounas arrecranms (JK3amMeH) 6
Bcero: ‘ 340

1o kascooli meme onucvligaemcs cooepicanie yuebHo2o Mamepuana (8 OUOAKMuU4ecKux eOUHUYaAx), HaUMeHOB8AHUsL HeOOX0OUMBIX 1aDOPAMOPHBIX, NPAKMUYECKUX U

unwix 3anamutl. Obvem uacos onpeodensaemcs no Kaxcoou nosuyuu cmoaoya 3.

*[IpogheccuonanbHO-0pUeHMUPOBAHHOE COOEPHCAHUE MOdCEm Dblmb pacnpedesieHo No pazdenam (memam) Ui CKOHYeHmpupoeaHo & pasoene lIpuxiaonot Modyiv
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lnsa peanu3anuu NporpaMMbl JUCHUIIMHBI JO/LKHBI OBITH MPELyCMOTPEHbI

cJieayrolne cneunajbHble MOMelleHusl:

Peamuzanms IIporpaMmbl JUCHHUITINHBI Tpe6yeT HaJINn4us yqe6H0ro KaOWHEeTa MaTEMaTHKH.

Obopyoosanue yuebnoco Kabumnema:

1.
n
n
n
n
n
n
n
n
2.
n
n
n
n

bubruomeunwviii hono (knueconevammuas npooyKyus)

CTaHAapT cpeaHero (IOJHOT0) 00IIero 00pa3oBaHusl IO MAaTEMATHUKE
NpUMepHas IporpaMMa cpenHero (TMOJHOT0) 00IIero oOpa3oBaHus;
yueOHuKH 1o anrebpe M Hauvanam ananmsa 10-11 xu;

yueOHuku 1o reomerpun  10-11 ki

IIPAKTUKYM I10 PELIEHMIO 337a4 110 airedpe U Hadaiam aHanuza 10-11 ki;
IPAKTUKYM II0 pelIeHnI0 3ajad 1o reomerpuu 10-11 ki;

COOpHUKH KOHTPOJBHBIX palbOT I10 anredpe u Havainam aHaim3a 10-11 k.
COOpPHUKH KOHTPOJIBHBIX paboT mo reomerpun 10-11 kn

Ileuamnule nocodus
TaONUIBEl IO anreOpe ¥ HavaJlaM aHaJIN3a;
Ta0JIULIBI 10 TEOMETPUUN

3. Texnuueckue cpeocmea oOyyeHus:

MYJIBTUMEAUMHBINA KOMIIBIOTED
IIpoekrop

3.2. UndopMmanmonHoe odecnevyeHue o0yueHmst
Hepequb PEKOMCHAYCMBIX y‘Ie6HBIX I/I3):[8.HI/II>'I, I/IHTepHeT-pecprOB, ﬂOHOHHHTeHBHOﬁ JIMTCPATYPBI

Juis1 cTyieHToB

1.

2.

3.

Amumos III.A. Anrebpa u Hauana aHanusa: yueo. 1y 10-11ki1. o0mieoOpas3oBar. yupexxaeHui

— M.: IIpocBetenue, 2015

AdanackeBa O.H. Marematuka 11 TEXHUKYMOB Ha 0a3e CpemHero o0Opa3oBaHUS:

VYueb.nmocobue. — M. U3narenbcTBO pU3MKO-MaTeMaTHUeCKOM auteparypsl, 2015

ArtanacsH JI.C. T'eomerpus, 10-11 :yueG. mist obmieoOpa3zoBaT. yupekaeHUN: 0a30BBIA U

npodui. ypoHu — M.: IIpocsemenne, 2017

Jast npenoaasaresist

1. ®epepanpublii 3akoH oT 29.11.2012 Ne 273-®3 NeO6 obpazoBanuu B Poccuiickoit

denepanuny

2. Ilpuxa3z MunucrepctBa oopazoBanust 1 Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepx)aeHUU
(dbenepalbHOTO TOCYAApPCTBEHHOTO O00pa30BaTEBLHOTO CTaHAApTa CpeaHero (IMOJIHOTO)

o011ero 00pa3oBaHUs.
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3. Ilpuxa3z MunucrepctBa oOpasoBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
m3meHeHnuit B [Ipuka3z MunucrepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413«06
YTBEPXKICHUU (heAepaibHOTO TOCYJAapCTBEHHOTO OOpPa30BaTENbHOIO CTaHAApTa CPEIHEro
(mosHOTO) 00IIIET0 00pa30BAHUS Y.

4. Tlucemo [lemaprameHTa rocyJapCTBEHHOM MOJUTHKYU B c(epe MOATOTOBKU pabouuX KaapOB U
JITIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHaanuu 1Mo OpraHU3alHuH
MOJIyYeHUsI CpeaHero oOmero oOpa3oBaHMs HAa 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
ydyeToM TpeOoBaHUN (enepaabHBIX TOCYJAapCTBEHHBIX OO0pa30BaTENbHBIX CTAHIAPTOB U
MoJTy4aeMoi mpo(heccuu WK CHeNUaTbHOCTH NPOPECCHOHATBHOTO 00Pa30BAHUSY.

HNHuTepHer — pecypcbl

- www.fipi.ru
—  http://www.exponenta.ru/
—  http://www.mathege.ru
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

JTUCIHHUILINHBI

KoHTposib ¥ OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa3oBaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCS

qepe3 AUCHUIINIMHAPHBIC

pe3yNIbTaThl,

HaITpaBJICHHBIC Ha

dhopmupoBanue

oommx "

HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA y‘IC6HOFO mMarepuaJia.

Oo6masi/mpogeccuoHanbHAS Pazpen/Tema THun oeHoOYHBIX
KOMIIeTE€HIUSA MepOoNnpHUsITHS

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-0/c?, 1.4, 1.5, TectupoBanue
peleHus 3a1a4 1.6 VYeTHbII onpoc
npodeccHoHaTEHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/e, | Maremaruueckuit
ACTICILHOCTE 123'2, Temsr 3.1,3.2, 3.3 T-o/c, 3.4 PICTART
TIpUMCHHUTCIIEHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAS
K pa3ju4HbIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENIbHAS

P 5, Tems1 5.1, 5.2 pabora

P 6, Temrl 6.1,6.2,6.3,6.4,6.5, 6.6, IIpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

IPAKTUYECKUX padoT
3amura TBOPUECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonTponbnas pabora

P 12, Temsr 12.1,12.2, 12.3, 12.4 Bemonsente

P 13, Temn: 13.1,13.2,13.3,13.4, 13.5 | PX3aMCHAIMOHIBIX

IT-o/c, 13.6 3aaHnn

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. cnonp3oBath P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpEMEHHBIE CPEJICTBA 1.6 VCTHBI onpoc
MIOWCKa, aHAJIM3a U P2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuii
HHTEpTIpeTaliH 1252 Temst 3.1, 3.2, 3.3 -o/c, 3.4 AHICTATT
HHGOpMALKH, B P4, Temn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | HAMBHIyaIbHAS
MH(OPMAIMOHHEIE I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENbHAS
TEXHOJIOTUH IS P 5, Tems 5.1, 5.2 paborta
BBINIOJTHEHUS 3a]1a4 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npogeccuoHaTbHON 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3ynbTaToB
JESATETbHOCTH P 7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, NPAKTUYECKUX PAbOT

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

3amuTa TBOPUYECKHUX
pabort
3amura

3 MpoheccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE
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P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,

WHAUBUIYAJIbHBIX
IPOEKTOB
KonTposnbnas padbora

11.4,11.5,11.6 [T-o/c, 11.7 BhImoIHEHHE

P12, Temsr 12.1, 12.2,12.3, 12.4 3K3aMEHAIHOHHEIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 S [aHHil

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanusoBbiBath cooctBennoe | 1.6 YCTHBIN onpoc
npodeccuoHaNbHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
JOFHOCTHOS PasBuTHE, B 3, Towst .1,32, 33 Tlole, 3.4 uaicran
TpCAIPHHUMATCIIBCKYIO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBUIYaIbHAs
JeSITeIILHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
npodeccronanbHOI chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIB30BATh 3HAHUS 10 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOM I'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNabTaToOB

Pa3JIMYHBIX KU3HCHHBIX
CUTYyalusiIx

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

IPAKTHYECKHUX padoT
3ammuTa TBOPYECKUX
pabor

3amura
WHIMBHUTyaJIbHBIX
MIPOCKTOB
KonTponbHas pabora

P 12, Temsr 12.1, 122, 12.3, 12.4 Bemonerie
P 13, Tems1 13.1,13.2,13.3, 13,4, 13,5 | PX3aMCHALHOHHBIX
M-o/c, 13.6 sajiatmu
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

[IK 5.1 P 1, Tems 1.3 [T-o/c, 1.4 TectupoBanue
P 3, Tema 3.3 II-o/c NunusuayanpHas
P 4, Tema 4.7 IT-o/c CaMOCTOATEIbLHAS
P 6, Tems! 6.6, 6.10 I1-o/c paboTta
P 7, Temsr 7.7 I1-o/c, 7.13, 7.16 [IpencraBnenue
P 8, Tema 8.5 I1-o/c pe3yabTaToB

P11, Tema 11.6 IT-o/c
P 12 Tema 12.4

P 13, Tema 13.6 I1-o/c
P 14, Tema 14.5 I1-o/c

MMPAKTUYCCKUX pa60T
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