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1. OO0mas xapakTepucTHKa IpUMepPHOH padoyeil  MporpamMmbl
0011e00pa3oBaTeJIbHOI0 Y4eOHOI0 peaMeTa MaremMaTuka

1.1. Mecto npeaMeTa B CTPYKTYpe npogeccuoHAIbHOM
o0pasoBareabHoil nporpammsl CIIO:

OO6mieoOpa3oBaTenbHBIA ~ Yy4eOHBIM mpeaMeT MareMaTtnka  SBISCTCS
00si3aTeIbHONM  4YacThi0  00IIe00pa30BaTEeNbHOTO  IUKIAa  00pa3oBaTENbHOMN
nporpammsel B cootBeTcTBUH PI'OC no cnennansHocty ¢ PI'OC cnenumanbHOCTH

19.02.12 TexH0J0THI OPOJIYKTOB MUTAHUS JKUBOTHOT'O IIPOUCXOKICHUS.

2. lleiu ¥ mIaHUpYeMBbIe pe3y/IbTaThl OCBOCHHS NpeaMeTa:

1.2.1. Heab npeamera

CopepxaHue MporpaMMbl OO0II€00pa30BaTENbHOIO y4e€OHOTO IpeaMera
MaTteMaTuka HampaBJI€HO Ha JIOCTH)KEHHE PE3YJIbTaTOB €€ U3YYCHHUS B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HanpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaTEJIbLHOIO
npeamera B coorBercTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco06oe 3Hauenue npeamer umeet rpu popmupoBanuu u pazsutuu OK u T1K.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oﬁume1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTEHOMI

e TeIbHOCTH
[IPUMEHUTEBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TpYyIy, OCO3HaHUE IIEHHOCTH
MacTepCcTBa, TPYIOII00UE;

- TOTOBHOCTh K  AaKTHBHOH  JICATEIIbHOCTH
TEXHOJIOTUYECKOH M COLMAIBHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IIAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATH TAKYIO ICATEIILHOCTD;
- UHTEpEC K Pa3InYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (bopMyIHMpoBaTH u
aKTyalu3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBAaTh CYIIECTBEHHBIH TMPHU3HAK WIH
OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H
0000IICHHS;

- ONpeneNATh e JCSITeILHOCTH, 3a]aBaTh
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA

- BBIABIISATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
[paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBI B JESATEILHOCTD, OIICHUBATH

COOTBCTCTBUEC  pPEC3YyJIbTATOB  LCJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue GopMyaupoBaTh ONpeAeIeHHs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH J1I0Ka3aTEIbHbIC
[PaCCYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSMHU: CTEIIEHb YUCIIA, JOorapupm
UKCJIa; YMEHHE BBINOIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BEIPAKEHUN CO CTENEHSAMHU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
ppalMOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUIECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIIMS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IIPOU3BOAHBIE JIEMEHTAPHBIX

(b yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0BATh B
[POCTEHIINX Cllydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJbIINE U HAUMEHbIINE 3HaUeHUs (PYHKUNN; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIn3a; IPUMEHATH IPOU3BOIHYIO IpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelIaTh MPAKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4M HAa HaWOOJIbIIINE U HAUMEHbIINE
3HAUEHUS, HA HAXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

! YKa3blBalOTCA IMYHOCTHbIE 1 MmeTanpegmeTHble pesynbTaTtbl U3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoi ¢opme, bopmmnpyemble
06L1e0bpasoBaTeIbHOM ANCLUNANHON
2 OucumnnnHapHsble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C MX MOHbIM NepeyHem Bo PrOC COO (B nocnegHen pegakumm ot 12.08.2022




[PUCKU TIOCIIEACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEHICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMU pPa3pelIcHUS]
po0em;

- BBUSIBJSITH IIPUYUHHO-CIICJICTBEHHBIC CBSI3U M
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUN, 3a]aBaTh,
MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIN3UPOBATh IOIYYEHHBIE B XOJE PEIICHHUS
3ajaud  pe3yJbTaThl, KPUTHYECKU OIICHUBATh UX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

HOBBIX YCJIOBUSX;
-- YMCTb IIEPCHOCUTHL 3HAHHA B ITO3HABATCIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HBIX|

MpeIMETHBIX 00IacTei;

- BBIABHUT'AaTh HOBBIC nacu, npeajaraTtb
OPUT'MHAJIBHBIC MOAXOAbI U PCUHICHU A,
14 CIIOCOOHOCTH nux HCIIOJIb30BaHUA B|

[MO3HABATEILHON U COLMATIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANbHAS (PYHKLIHS,
rokaszaTenabHast QyHKIHS, CTeTIeHHas (yHKIIHS,
imorapumuyueckas GyHKUIUsSA, TPHTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH U3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'paMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHbIX
[PEIMETOB U 3aJ1au U3 peaJIbHOM KU3HH; BhIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MMPOLEHTHI, OJHM U YaCTH, Ha IBMKEHUE, paboTy, CTOUMOCTh
TOBAPOB M YCIIYT, HAJIOTH, 3aJja4l U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBHUIO 331a4H,
MiCCIIeI0BaTh MOJyYeHHOE PelleHHE U OLEHUBATh
[PaB/0M10I00HOCTh PE3yJIbTAaTOB;

- YMETh ONEPUPOBATH MOHATHIMHU: CpeIHEe apu(METHIECKOE,
MeraHa, HanboJIbIIiee ¥ HauMEHbIIIee 3HAUSHHSI, Pa3Max,
UCHepCcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMALIUIO, TIPEICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpaukax, OTpakarollyo CBOMCTBa
[peaTTbHBIX MPOLIECCOB U SABJICHUIA; IPEACTABIATh HHPOPMALIHIO C
[TOMOIIIBIO TAaOJIHII U IUarpaMM; UCCIIE0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM I'papHUeCcKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIYYaHBIA ONBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTH CITYYallHOTO COOBITHS; YMEHHE BBIUYUCIISATH
BEPOSATHOCTH C UCIOJIb30BAaHUEM I'pa)MuE€CKUX METOIOB;
[IPUMEHATH (POPMYJIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMHM BETTMUYMHAMH; YMEHUE IPUBOIUTH TPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEIN B IIPUPOHBIX U
OOILIECTBEHHBIX SBJICHHSAX;

- YMETh OIIEPUPOBATh NOHATHAMU: TOYKA, MPsMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBIH yroj, CKPEIINBAIOIIUECS PSIMBIE,
MapaJyIeIbHOCTh M MEPIIEHANKYIIPHOCTH MPSAMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MIPSIMOH M TUIOCKOCTBIO, YTOJI
MEXKIy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 TIOCKOCTH,
[pacCTOSTHUE MEXKAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BaTh IIPH PELICHUH 331a4 N3yUYCHHbIE (aKThl U
TeopeMbl INITAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB
OKpY’KaloIIero MUpa;

- YMETb ONEPUPOBATH MOHATHIMU: MHOTOI'PAaHHUK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, TupamMuia,
(burypa 1 MOBepXHOCTh BpAIIEHHsI, IMIIMH/IP, KOHYC, map, cdepa,
ceueHust (pUTYpHI BpaIleHus, INIOCKOCTbh, Kacaromascs Cepsl,
[MIAHAPA, KOHYCA, TUIOMIAIh TIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYca, HWJIMHPA, IJI0maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
LMIMHAPA, KOHYCA, [1apa; yMEHHe H300pakaTh MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYCHHS OT PYKH, C TOMOILBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHIBLHBIE MHOTOTPAHHUKH;

- YMETh OTIEPUPOBATh NOHATHAMU: JBIKCHNE B IPOCTPAHCTBE,
10J00HbIEe (PUTYPHI B IPOCTPAHCTBE; UCIIOIB30BATH OTHOILICHNE




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

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIMUNHBI (JUIMHA, YTroJ,
[U10111a1b, 00BbEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHbIE
(bOopMyJIbI U METOIbI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPAMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAUHATBI BEKTOPA,
CKaJISIpHOE MPOU3BECHHUE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCcTOsSIHUE MEXY IBYMS TOUKaMU,

- YMETbh BBIOUPATh MOAXOJAIINN U3ydEHHBIH METO U1 PeLLICHUS
3aJauu, paclo3HaBaTh MaTeMaTuyeckue pakThl U
MaTeMaTHYECKUE MOJIEH B IPUPOHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPDI
MaTEMAaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATUSAMU: ONpEEIeHUE, aKCHOMa,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, T0KA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIHUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCII0JIb30BATh METO/
MaTEMaTUYECKON MHAYKLUU; IPOBOAUTD JOKAa3aTEIbHbIE
[pacCyXI€HHUsI IPU PELIEHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETh OIEpUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO,
OIepaluy HaJl MHOXKECTBAMH; YMEHHUE MCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar JUisi ONUCaHMsl peaJIbHbIX ITPOLIECCOB U




SIBJICHUH TIPU PEIICHUH 3a]1a4, B TOM YHCIIE€ U3 APYTUX yUeOHBIX
[pEAMETOB;

- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
[IUKJI, Tpad HA MJIOCKOCTH; YMEHHE 3a7aBaTh U OMUCHIBAThH Tpadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCITOIH30BaTh IPadbl MPU PEIICHUN
3agad;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MepeCcTaHOBKA, YMCIIO COUETAHUN, YUCIIO IEPECTAHOBOK; OMHOM
HproToHA; yMEHUE IPUMEHSATh KOMOMHATOPHBIE (DAKThI U
[pAcCyKJICHUsI IJIs1 PEIICHUs 3a/1aY;

-yMETh ONEPUPOBATH MOHATHIMU: HATypaIbHOE YHCIIO, IIEJI0e
YICIIO0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MPPALMOHATIBHOE YHUCII0, MHOYXKECTBA HATYPAIbHBIX, LIEJIbIX,
[palliOHAIBHBIX, IEMCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIB30BATh
MPU3HAKU IETUMOCTH, HAMMEHBIIUI 00NN JeTUTENb U
HauMEHbIIIee 0011ee KpaTHOe, ArOpUTM EBKITHIA TpU perieHUN
3a/1ay; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3UIIUOHHBIMHU CUCTEMaMHU
CUMCIICHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHUSMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHATBHBIM I1OKAa3aTEJIEeM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIecTBEHHBIM) TTOKa3aTeNneM, JJorapudm 4rcia, CHHYC,
KOCUHYC ¥ TaHT€HC NMPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHHI
1 HEPaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, pallHOHAJIbHBIE, UppaIllMOHATBHBIC, TOKAa3aTeIIbHBIC,
CTETIEHHBIE, JIOTapu(PMHUIECKUE, TPUTOHOMETPUUECKHE




YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM;
[PUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIsl pEILICHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 Pa3JIM4YHbIX 00JIacTel HAyKu U
[peabHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduK QyHKIMH,
oOpaTHast pyHKIMS, KOMIO3ULUS QYHKIWH, THHEHHAs QyHKIHS,
KBaJpaTHIHas QYHKIUS, CTENIeHHAs! (YHKIUS C LIETBIM
MoKas3arejaeM, TPUTOHOMETpUIecKre PyHKIINHU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapupmuyeckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBITOJTHATH IpeoOpa3oBaHus TpapuKoB (GyHKIMH;
[YMEHHUE HCII0JIb30BaTh rpauku GYHKIMNA A1 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEN MIPU PELICHNH 33/1a4 U3 JPYTuX
[YI€OHBIX TPEIMETOB M U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTH (DYHKITUH,
MEepUOJUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh QYHKIUHY,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMYM (YHKIIHUHU, HAnOOJIbIIee U
HaMEHblIIee 3HaYeHUs! PYHKIUU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpauku GyHKIMN A7
[pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamH;
300pakaTh HA KOOPAUHATHOM TIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMHU:
[10CIIe10BATENbHOCTb, apu(hMETHUECKas IPOrpeccHs,

10




reOMETPHYECKasi POrpeccusi, 0ECKOHEYHO YObIBaroOIIas
reoOMEeTPHUECKas IPOTPECCHsi; YMEHHE 3aaBaTh
[10CTIeIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyur;

- YMETh ONIEPUPOBATh HOHATUAMHU: HETIPEPBIBHOCTD (DYHKITUH,
ACHMITOTHI rpaduka QyHKIUH, TIEpBast ¥ BTOpasi IPOU3BOHAS
(YHKIIMH, TEOMETPHYECKUN 1 (PU3UUECKHI CMBICI TPOM3BOIHOM,
nepBOOOpa3Hasi, ONPEACTICHHBIN HHTETPall; YMEHUE HAXOIUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATE TIPOU3BOTHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXOJUTh YpaBHEHHE KacaTeIbHON K TpaguKy (yHKINU;
[YMEHHE UCIIOJIb30BATh MPOU3BOTHYIO JUIS UCCIECJOBAHHS
(yHKLIMH, U151 HAX0XKJICHUS HAaWT4IIIero perieHus B
MPUKJIAJHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTH TUIOMIAU U 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETPaIa;
[TPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTUPOBAHUS C
roMoIbio AuddepeHnanbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCelT
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpanydeckas);
YMETh IPOU3BOIUTH apu(MeTHUECKUE IeHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOUTH IPUMEPHI UCIIOJIB30BaHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: CPEIHEES
apudMeTHIeCKoe, MeInaHa, HanOoIbIIee U HANMEHbIIIEE
3HAYEHHs, pa3Max, JUCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE JUTS
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OIMCAaHUsS YUCIIOBBIX JIAaHHBIX; YMEHHUE UCCIIE0BATh
CTATUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
MCCIIEJIOBATh COBMECTHBIEC HAOIIOIEHUS C IOMOIIBIO JUarpaMmm
[pPacCEeMBAaHMS U JJMHEUHOW perpeccuu;

- YMETh HAXOJUTh BEPOATHOCTH COOBITHI C MCIOJIb30BAHUEM
rpadUyecKuX METOAOB; MPUMEHSTH JUIsl pEIIeHUs 3a1a4 (popMyIIbl
CIIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, POPMYJITy ITOITHON
BeposATHOCTH, (hopMyity bepHyiun, koMmOnHATOpHBIC (DAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; yMEHUE
OIIepUPOBATh NOHATUSIMU: CIydaiiHasi BEIMUMHA, paclpeeiieHue
BEPOATHOCTEH, MAaTEMAaTUUYECKOE OKHIaHUE, TUCTIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIy4yailHON BeTUYMHBI, GYHKIIUU
[pacrpeesIeHUs U TUIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMaJIBHOT'O PACIIPENEICHUI; YMEHUE UCIIONIB30BAaTh CBOMCTBA
M3Y4YEHHBIX pacrlpeesieHui sl peleHus 3a1a4; 3HaKOMCTBO ¢
MOHATHSIMU: 3aKOH OOJIBLINX YKHCEN, METO/bI BEIOOPOUHBIX
MICCIIEIOBaHUM; yMEHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: TOUKA, MIPsIMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN yToJl,
IByTrpaHHbIN Yrojl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajyleJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJlI MEXKAY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MIIOCKOCTBIO, YIOJl MEXKTY
[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
M3y4eHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONEPUPOBAThH
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[MOHATUSMHU: MHOTOTPAaHHUK, CEYCHHE MHOTOI'PaHHUKA,
[paBUIBHBII MHOTOTPAHHUK, IPU3Ma, TUPpaMuAa, GUrypa u
[MOBEPXHOCTh BpaLeHUs, IUIMHIIP, KOHYC, IIap, cdepa, pa3zBepTka
[MOBEPXHOCTH, CEYEHHS KOHYCa U LUJINH/IPA, apajljielIbHbIe OCH
WJIM OCHOBAHHUIO, CEYECHHUE 11apa, MII0CKOCTh, Kacarouasics cepsl,
[WIMHPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE MHOTOTPAHHHUKA,
M300paxkaTh MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIICHUS,
MX CEUEHHS], B TOM YHCIIE C TIOMOMIIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX (HUTYD,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH ONPEICICHUS H3y4aeMbIX
(buryp, BBIABUTaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBAThH HIIM OMPOBEPTaTh UX;
YMEHHE MPOBOAMTD KJIaccu(UKALUIO GUTYp MO0 pa3IHUHbIM
[PU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE TOTIOJHUTENIbHBIE
[IOCTPOEHUS;

- yM€Th CBOOOTHO ONIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPHI,
00beM (pUTYpBI, BETMYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSIHHE MEXKIY MPSMBIMHU, PACCTOSHHE MEXITY
[IOCKOCTSIMU, IO c(hephl, MIIO0IaIb TTOBEPXHOCTH
MUpPaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
[WINHApA, KOHYCAa, [Iapa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKCHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
[IPOCTpaHCTBE, TOBOPOT, IpeoOpazoBaHue Mo00us, TOJ00HbIE
(buUrypbl; yMEHHE pacrio3HaBaTh PaBHBIC U MOJ00HBIE GUTYPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMEHHE
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MICII0Ib30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIIMUMHBI (IJTMHA, YroJl, IUI0LAab, 00BEM) IpH
[PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 pearbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPAHMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPa Ha YUCIIO,
[pa3IoKEHUE BEKTOpa M0 0a3ucy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXKIY BEKTOPAMH; YMEHUE
MCII0JIb30BAaTh BEKTOPHBIN U KOOPJAMHATHBIN METO JAJI PEIICHUS
FEOMETPUUYECKUX 3a/1a4 U 3a7a4 JIPYTUX y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2X2 U 3X3, onpeeIuTelb
MaTpPHIbl, FEOMETPUUYECKHI CMBICI OTIPEECIUTEIS;

- YMETb MOJIEIMPOBATh PEAIbHbIE CUTYaI[UU Ha SI3bIKE
MaTEMaTUKH; COCTABIISITh BbIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIN C UCTIOIh30BAHUEM alllapara ainreopsl,
MHTEPIIPETUPOBATH MOTYyUYEHHBIN Pe3yJabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETTU C TIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
11 BEIMYUH, PEIIAaTh CBSA3aHHbIE C HUMH MPAKTUUYECKUE 33]1a4H;
COCTABJISITh BEPOSATHOCTHYIO MOJIEINIb U UHTEPIIPETUPOBATH
[MOJTYYEHHBIN pe3ysIbTaT; pellaTh NPUKIIAIHbIE 3a0a4n
CpelcTBaMU MaTEMATUYECKOIO aHaJIN3a, B TOM YHCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh TOIXOISIIINA METO/I ISl PEIICHHS 3a1a4H;
MOHWMAaHNUE 3HAYMMOCTA MaTEMaTUKHU B U3YUCHUU TIPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUH; yMEHUE PAacllO3HABAThH
[pOSIBIIEHUE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTauu HHHOPMAIUH,
1 TH(pOpMaIMOHHBIE
TEXHOIOTHH JJIS BBIIIOJIHEHUS
3ajad mpodeccroHambHOM
eITEILHOCTU

B oGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

-c(hopMUPOBAaHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKd M OOIIECTBEHHOH NPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,

CHOCO6CTBYIOH_ICFO OCO3HAaHHMIO CBOCTrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;
- COBCPHICHCTBOBAHHUC SI3BIKOBOM M YUTATEIbCKOU

VIFOAbMHA Y ITIO3HAHUA MHPaA,
- OCO3HaHHC II€HHOCTH Haqu0171 JACATCIIbHOCTH,

FOTOBHOCTb OCYIIIECTBIISATh MPOEKTHYIO u
1ICCIIEIOBATENBCKYIO ESTENIbHOCTh UHANBUIYAIBHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpOpMaLueit:

- BJaJeTh HABBIKAMU TOJY4YeHUs HH(OpMaIu U3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITh TIOWCK, aHAIM3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINI0 HHPOPMAIIMKN PA3TUYHBIX BHIOB H
(dhopm mpecTaBIeHNUS,

- CO3/1aBaTh TEKCThl B pAa3JIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHWs HHQOpMamuu U  LEJIeBOH

ayJIUTOpUH,  BbIOMpas

MPCACTABJICHUSA U BU3YyallU3alluu,

ONTUMANIBHYI0  (OPMYHMCIIOIB30BATH

- yYMETb OIEpUPOBATh MOHATUSAMU: palUOHANbHAS (QYHKIIHS,

byHKIWHS, byHKIHS,
nmorapupmMuyueckass (QyHKIUSA, TPUTOHOMETPHUECKUE (DYyHKIUH,

[OKa3aTebHas CTEIIEHHAs
oOpaTHbIe (QYHKIMH; YMEHHE CTPOWTh TpapuKd M3yYCHHBIX
(yHKINH, WCHOJB30BaTh TpadUKHU TPU W3YUYEHHH HPOIECCOB U
3aBUCUMOCTEH, IpH peleHUH 3aJad U3 JpyruxX YyueOHbIX
[PEIMETOB M 3a/1a4 U3 pealbHOM >KU3HU; BbIpakaTh (GOpMyJIaMu

3aBUCUMOCTH MCXKY BCIIMUYNHAMU

KYJIbTYPBI KaK CpCACTBa B3auMMOJICHCTBHUS MCXKAY- YMETb OICPUPOBATH INOHATHUAMHU: TOXKIACCTBO, TOXKIACCTBCHHOC

peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHMM

1 HEpPAaBEHCTB, PAaBHOCHJIBHOCTb YpPAaBHEHUH, HEPABEHCTB U

CUCTCM, palMOHAJIBHBIC, UWPPANUOHAJIBHBIC, IIOKAa3aTCIbHBIC,

CTEIICHHDIE, JorapumMuyueckue, TPUTOHOMETPUYECKUE
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI; YMETh PEIIaTh YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOINBIO PA3JIUYHBIX ITPUEMOB;
[peIIaTh ypAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[PUMEHSATH YPABHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJISl PELICHUS
MaTEeMaTHYECKHX 3a/1ad ¥ 33]a4 U3 Pa3IMuHbIX 00JacTeil HayKu U
[PE€ATbHOM KU3HU,

YMETH

[apajuIeJIbHbI  [IEPEHOC,

CBOOOJIHO OMEpPUPOBATH TMOHATUSMHU: JIBIKCHHE,
CUMMETpUSA Ha TIINIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MMOA00MS, MOJ00HBIE
(urypsl; yMeTh pacro3HaBaTh PaBHbIE U MOA00HBIE (UTYDHI, B
pupoze,

TCOMCTPHUUCCKUC

TOM 4uCJIE B HCKYCCTBE, apXUTEKType; YMETb

OTHOLICHUA, HaxXOaUTh

TeOMETPUUYECKUE BEIHYMHBI (AJIMHA, YTOJ, TUIOMab, 00BEM) TIPH

15



- OLICHUBAThb JOCTOBCPHOCTD, JCTUTUMHOCTD

nHpOpMAlUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIB30BaTh CpCACTBa I/IH(bOpMaI_[I/IOHHBIX H

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI B pPEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/I €M

TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MMAaCHOCTH,
pecypcocOepekeHus,
HOPM,

I'UTMCHBI, IIPpaBOBBLIX 51

PTUYECKHUX UH(POPMALMOHHON

0e30IMacHOCTH;

HOpM

- BJIQJICTh HAaBBIKAMU DPACNO3HABAaHMS W 3alIHTHI
nHbopManuy, HWHGOPMAIIMOHHONW  0E30MacHOCTH

JITMYHOCTH

[pEIICHUU 3a7a4 U3 JPYruX Y4eOHBIX MPEAMETOB U U3 PeaIbHOU
PKU3HU

OK 03 [1nanupoBath u
[peaTM30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesaTeNbHOCTD B
npodeccroHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUSA IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

-- C(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO TTOBEICHUS,

- CIIOCOOHOCTH OIIEHHBATh CUTYAIMI0 U TMPUHUMATh
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEISM U
(W) APYTHM YJ€HaM CEMbH, CO3JaHHUIO CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULUSIMHU
HaponoB Poccuu;

OBnaneHue

YHUBEPCAIbHBIMU  PEryJIATUBHBIMU

- yMEThb OIEpUPOBATh MTOHSATUSAMM: palMoOHAIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTeJIbHbIC, CTEIICHHBIE,
lmorapu@mMuUeckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, MX CUCTEMBI;

yYMETh OINEPUPOBATH TMOHATHSIMU: MHOTOI'PaHHHK,
MHOTOIpaHHHMKa, KyO, Mapajiesenuner,
(urypa u nMoBepxHOCTh BpallleHus, IIMIMHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTYpbl BpallleHHs, IUIOCKOCTh, Kacaromlascs cQepsl,

CCUCHUC

npusma, nuvupaMuzaa,

WIAHAPA, KOHYCA, MIIOMAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI,

cdepsl,
nupaMubl,

obbeM  KyOa,

MIPU3MBI,

KOHYca, HWIMHAPA,

[PSIMOYTOJIBHOTO

Iouiaib
napajuiesienunenaa,
UITUHIpA, KOHYCa, IIapa; yMeHUE N300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpALICHUS, UX CEUYEHUS OT PYKH, C IMOMOILBIO

UEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEIACTB; YMETh
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:
- CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO
NesITeNIbHOCTD, BBISBJISATH MPOOJEMbl, CTaBUTh U
3a1aun

hopmyIupoBaTh cOOCTBEHHBIC

O6pa3OBaTCHBHOﬁ ACATCIBHOCTH W JKHU3HCHHBIX

B

CUTYaIUsX;
- CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHUS
MpoOJIeMBl C YY4EeTOM HMEIOIIUXCS — PECYpCOB,

COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBIECHUIO
[IIMPOKON APYIUIMHM B pa3HbBIX OOJACTSIX 3HaHUM,
[MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTENbHbIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BAaTh MpHEMbl pediekcun Uid OLEHKY
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb
[IPUHUMATD PEILIECHUS 10 UX CHUKEHHUIO;

B) SMOLIMOHAJIBHBIM HHTEIJIEKT, IPEANOIarauuii
c(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHUE

OLCHUMBATL PUCKU KW CBOCBPECMCHHO

K JOCTH)KEHUIO LEIM M YCIEXY, ONTHUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEWCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

- OMIATHH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHHMATH)

OMOIHUOHAJIIBHOC COCTOAHHUE APYTHUX, YUUTBIBATH €T0

[pacrio3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaclO3HaBaTh
[IpaBUJIbHBIE MHOI'OTPAHHUKY;

- YMETb ONEpUPOBATH IMOHATUSAMU: INPSAMOYTOJIbHAs CHCTEMA
KOOPJIMHAT, KOOPJAUHATBI TOYKH, BEKTOpP, KOOPJAMHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHHE, YroJl MEXIy BEKTOpPAMH, CyMMa
BEKTOPOB, HaxoJUTh C

IMOMOIIbI0 N3YYCHHBIX (1)OpMYJ'I KOOpAHHATBI CCPCANHBI OTPE3Ka,

IpOU3BCACHUC BCKTOpa Ha YHCIO,

[paCCTOAHNE MCKAY ABYMS TOUKaAMU
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[P OCYIICCTBJICHUN KOMMYHHKAIIUH, CIIOCOOHOCTh
K COUYBCTBUIO U COIICPCIKUBAHUIO,

- COMaJIbHBIX HaBBIKOB, BKJIFOYAOIMUX
CITOCOOHOCTD BBICTpAanMBaTh OTHOLICHUA C APYTHMH
JIFOAbMU, 336OTI/ITBC$I, MpOABJIATL  HHTCPEC U

paspemiath KOHQIUKTHI

OK 04 DddexTuBHO
B3aMMOJICMICTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH]1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue yYHHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
TEVICTBUSIMMU:

0) COBMECTHAsI IeATeIbHOCTD:

- TMOHMMAaTb M HCHOJIb30BATh IPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU paboThI;

- MPUHUMATH II€JIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIMHUPOBATH JIEUCTBUS IO
e JOCTIKEHUIO: COCTaBJIATh TIJIaH JICHCTBUM,
[pacrpeesaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3ynbTaThl COBMECTHOM paboThI;

- KOOPJAUHUPOBATH U BBITIONHATH PA0OTY B YCIOBUSX|

[peaTbHOro, BUPTYAJIbHOIO U KOMOWHUPOBAHHOTO

- YMETh OIIEpUPOBATh MOHATUAMMU: CIIy4alHBINM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTh C  HUCIOJB30BAaHUEM TIpapUUecKUX METOJOB;
[PUMEHITh (OPMYJIBI CIOKEHHUS U YMHOXKEHHUS BEpOSITHOCTEH,
KOMOWHATOpHbIe (akTel W (OpMyJIbl NpPU PpELIeHUH 33734,
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHBIMU  BE€IWYMHAMHU; YMEHUE MPUBOAUTL IIPUMEPHI
MpOSIBJICHUST 3aKOHAa OOJNBIIMX YWCEl B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMeThb CBOOOJHO OMNEpUPOBATh MOHATUSMU: CTEMEHb C ILIEJIBIM
[T0OKa3aTeleM, KOPEHb HATypaJbHOU

CTCIICHHU, CTCIICHb C

[pallMOHATEHBIM ~ [TOKa3aTeJieM, CTENeHb C JICHCTBHTEIBHBIM
(BeIIeCTBEHHBIM) aorapupm

KOCMHYC U TAHTCHC ITPOU3BOJIBHOI'O YUCJIA,

nokasaresem, quciaa, CHHYC,
- yMeTb CBOOOJHO ONEpPHPOBATh MOHATUAMH: Tpaduk (QyHKIHH,

oOpaTHast GyHKUUS, KOMIIO3UIMS (YHKIUH, THHEHHas (yHKIUS,
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B3aMOJCHCTBUS;

OCYIICCTBIISATh  TIO3UTHBHOE  CTPATETUYCCKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHATN3E PE3yIbTaTOB JACITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIHH

IPYroro uenoBeKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QYHKOUS C  LEeJIbIM
MokazaTejieM, TpPUTOHOMETpUYecKne  (QyHKUIUH, o0OpaTHBIE
TPUTOHOMETPHUYECKHUE ¢byHKIMY, nokaszaresbHas u

imorapudmudeckas GyHKIIMU; YMETh CTPOUTH TpaduKu (HYHKIIHH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

YMETh UCIOJIB30BaTh Tpapukd QYHKIUH I U3ydCHHS
MPOIIECCOB M 3aBHCUMOCTEH TNpPU pEIICHWW 3a1ad W3 JPYIHX|

y4eOHBIX MPEAMETOB U M3 pEaJbHOM KHU3HU; BBIPAXKATH

(hopMyJIaMH 3aBHCHMOCTH MEK/y BETUIHHAMU,

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: UYETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIWH, HauOoubliee u
HalMEHbIlIee 3HAueHUS (QYHKIUMUM Ha NPOMEXKYTKE; YMETh
[IPOBOJUTD UCCIIE0BaHHE (DYHKIINH;

- YMETb WCIOJb30BaTh CBOMCTBa W Tpapuku (QYHKUUH A7

MEPUOANIHOCTD OIrpaHNM4YC€HHOCTD

[pEILICHUS] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMH;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB M UX CHCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00macTu 5¢TETHYECKOr0 BOCITUTAHUS:

- OJCTETUYECKOE OTHOLICHUE K MUDPY, BKIKOYas
PCTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOpPUECTBA, CHOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPUHMMATH pPa3jMuYHbIE BHb]
I/ICKyCCTBa, Tpa)II/IHI/II/I nu TBOp'-IeCTBO CBOCro u
IPYTUX  HApOJOB,  OIIYyIIATh
BO3CHCTBUE UCKYCCTBA;

OMOIIMOHAIEHOE

- YGG)KHGHHOCTB B 3HAYUMOCTHU JIA JIMYHOCTH H

- YyMETb OIEpPUPOBATH MOHATHAMM: CpeaHee apudmMeTHuecKoe,
HauOoJbpIllee W HauMEHbIee 3HAuYCHUS,

CTaHJapTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
HMHTEPIPETUPOBATH uHpOpMaIIHIO,
Ha JuarpamMmax, TIpadukax,
OTPaXAIOIYI0 CBOMCTBA pEAIbHBIX MPOLECCOB U  SIBICHUN;

MeraHa, pa3max,
ucrnepcus,
YMEHHE U3BJICKATbh,

[IPEJCTABICHHYI0 B Ta0IMLaXx,

MpeACTaBIATh MHPOPMAIMIO C TOMOIIBI0 TAOJUII U JAUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKHUE JaHHBIC, B TOM 4YHUCIE C

pUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YMEThb OINEpPUPOBATh MOHSATUSMU: TOYKA, MpsMas, IMIIOCKOCTb,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATULUUNA U HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX|
MCKYCCTBAa, CTPEMJICHHME TPOSIBIATh  KayeCTBa
TBOPUYECKOMN JTMYHOCTH;

OBnazieHue yHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHY
e CTBUSIMU .

a) oOmeHue:

- OCYILECTBIIATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaIbHBIC CPEACTBA OOIICHUS,
3HAYCHHUEC COILIMAIbHBIX

IMPEATIOCBIIKH KOH(l)J'II/IKTHBIX

[IOHHMMAaThb
[paCIio3HaBaTb
CI/ITyaI_II/Iﬁ U CMAT4aThb KOH(l)J'II/IKTH;

3HAKOB,

- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOYKY
BPEHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

[IPOCTPAHCTBO, IBYTPAHHBIA YIroJl, CKPELIMBAIOIIMECS IIPSIMBIE,
[1apaJuICIbHOCTh U IEPIECHAUKYISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY NPAMOU U INIOCKOCTBIO, YroOJl
MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTAMY;
- YMETb MCIOJb30BATh NPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U
TeopeMbl IUIAHUMETPHUH; YMEHUE OLEHHBATh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEro MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHHUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXPEIIMTHO3HBIX OTHOIICHUH,
[IPUMEHSITh CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
PaKIaHCKOW UJIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPECHHEH
[TO3ULIUU Ha  OCHOBE  JYXOBHO-

HPaBCTBEHHBIX IIEHHOCTEW HapoJoB Poccuiickon

JINYHOCTH

Denepanuu, u

KYIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHUCTEMB]

HCTOPUUYCCKUX HaITMOHAJIbHO-

BHAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYIIIHOHHOTO MHPOBO33PEHUS,
[MPaBOCO3HAHUSI, JKOJIOTUYECKOU KYJbTYpHI,

CIIOCOOHOCTH CTaBUTh LCJIn U CTPOUTH KU3HCHHBLIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOpPJIMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[MOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEHHBI OTPEe3Ka,
[pPAcCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BbIOMpATh MOAXOAALINI U3yYEHHBIH METO AJIsl peLICHUS
3a/la4yM, paclio3HaBaTh MaTeMaTHuecKkue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPBI
MaTEMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU

20



AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U ITPABOTIOPSIKA;

-  [OPUHIATHE  TPAIUALMOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX 5

JICMOKPATHYCCKUX HCHHOCTeﬁ;

HanlMOHAJIbHBIX,

- T'OTOBHOCTBb IMPOTHUBOCTOATH naCO0JIOrnnu

DKCTpEMHU3Ma, HallMOHAJIN3Ma, kceHo(obuw,
MUCKPUMHMHALMKM 110 COLUAJIBHBIM, PEIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO AESATENbHOCTH B
MHTepecax IpakJJaHCKOro OOIIecTBa, y4acTBOBATh B
CaMOYIIpaBIICHUU B o01eo0pa3oBaTeIbHOM
OpraHU3alyM U JEeTCKO-IOHOLIECKUX OpraHu3alusx;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHHM C WX (YHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K T'YMAHHUTapHOM M BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOT0 BOCIIUTAHUS:

- chopMHpPOBAHHOCTH POCCHUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepeln Poaunon,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTI'OHAIIMOHAJIBHOTO Hapoja Poccuu;

mponIoe n HaCTOsAIICE

- LHCHHOCTHOC OTHOHMICHUEC K TOCYJapCTBCHHBIM

MATEMATUYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUUCIISATH
BEPOSATHOCTb € rpaduuecKux  METO/IO0B;
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMyJIbl IPU PELICHUH 337ad;
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO CO

HCITI0JIB30BaHHUEM

CJIyT-Iaf/iHI)IMI/I BCIIMYHUHAMMU, YMCHHUEC HOPUBOAUTL IMPUMCPLL

[MPOABJICHUA  3aKOHaA OONBIINX 4YHCEI B IpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY)
HacleAulo, NaMATHHUKAM, TpagulUsM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIY’KEHUIO
u 3ammre OtedecTBa, OTBETCTBEHHOCTH 3a €TI0
Ccyas0y;

OCBOEHHBIE  OOyYalOLIMMHUCA  MEXKIIPEAMETHBIE
MOHATUSI W YHUBEPCAIbHBIC Y4eOHbIE JI€HCTBHA

(perysisiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIO/Ib30BaHUs B

[M0O3HABATEJIbBHOW M COLMAIBHOW  NPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOH JIESTENLHOCTH,
OpraHu3aliy  y4eOHOr0  COTPYAHHYECTBA  C
MearorndyeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHIUBUTyJIbHOU
00pa3zoBaTeNbHON TPACKTOPHUH;

- OBJIaJICHHE HaBBIKaMH y4eOHO-

M CCIIEI0BATENBCKOW, IPOEKTHOM U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CogelicTBoBaTh
COXPAHEHUIO OKPYKAOIIEH
CpeIbl, pecypcocOepexeHuio,
[IPUMEHSTH 3HAaHUSI 00
M3MECHEHHH KJIMMarTa,
[IPUHITUIIBI OEPEHKIINBOTO

- HC HpI/IHI/IMaTI) HCﬁCTBHﬂ, anHocsmme Bpell
OKpY>Karollen cpere;

- yMeThb MPOTHO3UPOBATH  HEOJATONPHUATHHIC
DKOJIOTUYCCKHUE TIOCIICACTBUS HpG}IHpI/IHI/IMaeMI)IX
NEeWCTBUM, MPEIOTBPAIATh HX;

- paCH_II/IpI/ITI: OIIBIT HOCATCIIBHOCTHU BKOJIOI‘I/I‘ICCKOI\/'I

- yMEThb OINEepUpOBaThb NOHATUSIMU: (YHKIMS, HENpepbIBHAS

(GyHKIUS, [pPOM3BOJHAS,  IEpBOOOpa3Hasi,  OMpEIEsICHHBIN

MHTCTpal; YMETb HaxXOAWTH IMPOU3BOAHBIC JJICMCHTAPHBIX

(yHKIUH, MCHOJb3Ysl CIpPaBOYHBIE MaTepUalbl; HCCIEN0BaTh B

MPOCTEHIINX CiIy4asX (YHKUMH Ha MOHOTOHHOCTb, HAXOIHUTh

HanOoJIbIIMe ¥ HAWUMEHBUIME 3HAuYeHUs (QyHKIHIA;

CTPOUTH
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[IPOU3BO/ICTBA, () (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
Y4ETOM aHajiu3a WMEIOIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHbIX PECYPCOB;

OCYLIECTBIIATh  LI€JICHAIPABICHHBIN
[epeHoca CpeacTB  H JEUCTBHUS

podeccuoHanbHyIO Cpeny;

ITOMCK|
crmoco0oB B
- YMETh MEPCHOCUTh 3HAHUS B TO3HABATEILHYIO U
[IPAKTUIECKYIO 00JIaCTH KU3HECATCIIEHOCTH,

- TpelIaraTh HOBBIC NPOEKTHI, OIICHUBATH HJICU C
[MO3UIIUU HOBH3HBI, OPUTHHAIILHOCTH, TPAKTHYCCKOH

BHAYUMOCTH,
- JaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCHUTDH
KOPPCKTHUBBI B ACATCIIbHOCTD, OIICHUBATDH

COOTBCTCTBHUC PE3YJIbTATOB LCIIAM

rpaduKd  MHOTOYICHOB  C  KCIOJIB30BAaHUEM  amIapara
MaTeMaTHYECKOr0 aHaliu3a; MPUMEHSATh IPOU3BOJHYIO IIpH
pelIeHuy  3aJad Ha  JABW)KCHHWE,  pellaTb  [PAKTHKO-

OPUEHTUPOBAHHbIC 337ayll HAa HaWOOJIbIIME M HAUMEHbIINE
3HA4YEeHUs, HA HAXO0XKJCHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YyMEThb ONEpUPOBaTh MOHATUSMHU: JIBHKEHUE B IPOCTPAHCTBE,
0J00HBIE (UTYphl B IPOCTPAHCTBE; HUCHOJIb30BATh OTHOIICHUE
[UIOIAACH TOBEPXHOCTeH M 00BEMOB MOAOOHBIX (uryp mnpu
[pEIIeHNH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMCTPUYCCKHUEC BCIIMYWHBI ([[JII/IHa, yroJa,
[10111a/1b, 00BEM, IIOIIAAb [TOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHBIE
(bopMyJIBI U METOBI
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[1K 1.1. OcymecTBasTh
CAA4y-IIPUEMKY CBIPbS U
[PaCXOJHBIX MaTEPUAIIOB JUISL
[TPON3BOJICTBA MOJIOYHOU
[TPOJYKIINH

[1K 1.2. Opranu3oBsiBaTh
BBITIOJTHEHUE
TEXHOJOTUYECKUX OTleparuil
[TPOU3BOJCTBA MOJIOYHOU
[IPOIYKIIMH Ha
ABTOMATHU3UPOBAHHBIX
TEXHOJIOTUYECKUX JIMHUAX B
COOTBETCTBHUH C
TE€XHOJIOTUYECKUMHU
MHCTPYKLUSMU

Opranuzands W BEACHUE  TEXHOJOTHYECKOTO)
[porecca IIPOM3BO/ICTBA MPOYKLIUU HA|
AQBTOMATU3UPOBAHHBIX TEXHOJOTMYECKUX JIMHUSX

[MPOM3BOICTBA MOJIOYHOM MPOAYKIIUH (TI0 BEIOOPY)

YMETb OIIEpPUPOBATH MIOHATUSAMH: pauroHalbHbIE,
MppaLMOHAIIBHEIE, II0Ka3aTeJIbHbIC, CTEIICHHBIE,
lmorapuMUYecKue,  TPUTOHOMETPUYECKHE  YpaBHEHUS  H

HEPaBEHCTBA, X CUCTEMBI;

YMEThb OIEpPUpPOBaTh MOHATUSAMU: MHOTOTPAHHUK,
MHOTOTpaHHHKa, KYO,
(urypa u nMoBEepXHOCTh BpaICHUS, IIMIUHIP, KOHYC, 11ap, cdepa,

CCUCHUC

napajuieNielunes, Opu3Ma, MUpaMHa,
ceyeHUs1 (UTYpBI BpaIllEHHs, IJIOCKOCThb, Kacaromascs cgepsl,
HUIMHApA, KOHYCA, IJIoIaab MOBCPXHOCTHU MHUPAMHbI, IIPU3MBI,
cepsl,

nupaMubl,

KyOa,
MIPU3MBI,

KOHyCa, LWJIWHIpA, o0beM

[PSIMOYTOJIBHOTO

omanb
napajuleJIeuInena,
[MJIMH/pa, KOHYCA, [1apa; yMEeHUue U300pakaTb MHOTOTPAaHHUKY U]
[NOBEPXHOCTU BpAILCHUS, UX CEUEHUS OT PYKU, C ITOMOILBIO
YEPTEKHBIX HMHCTPYMEHTOB U DIIEKTPOHHBIX CPEIACTB; YMEThb
[pacIio3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKH;

- YMEThb OIEpPUPOBATh IOHATUSAMHU: IPSAMOYIOJIbHAs CHUCTEMA
KOOpDAMHAT, KOOPJAMWHATHI TOYKH, BEKTOP, KOOPJIMWHATHI BEKTODA,
CyMMa|
BEKTOPOB, HaxoIUTb C
[TOMOIIBbI0 M3YYEHHBIX (POPMYN KOOpAMHATHI CEpEeIMHBI OTpe3Ka,

PACCTOSAHNUC MCIKAY ABYMS TOUKAMU

CKaJSIpHOE MPOU3BEACHUE, YIOJ MEXIy BEKTOpaMH,

NMPOU3BCACHUC BCKTOpa Ha YHUCIIO,

[1K 2.1. Opranu3oBsIBaTh
BXOJIHOM KOHTPOJIb KaueCTBa U
0€301MacCHOCTH MOJIOYHOTO
CBIPBSI 1 BCTIOMOTATEIbHBIX
KOMIIOHEHTOB, YIIaKOBOUHBIX
MaTepHasoB,

Obecneuenre 0€30MaCHOCTH, MPOCIESKUBAEMOCTH U
KauecTBa MOJIOYHOW NMPOAYKIIMHM Ha BCEX dTalax eé
[MPOM3BOJICTBA U 0OpaIlieHus1 Ha PBHIHKE (110 BEIOOPY)

YMETh ONEpUpOBaTh MOHATHAMU: (DYHKIUS, HENpepbIBHAS
(GyHKIUS, [pPOM3BOJHAs,  IEpBOOOpa3Hasi,  OMpEEsICHHBIH
MHTErpai; yMeTb HaXOJUTh IPOU3BOJHBIE AJIEMEHTApPHBIX

(yHKIUH, MCTHOJBb3Ysl CIpaBOYHbIE MaTepuaibl; HCCIENOoBaTh B
MpOCTEHIINX CiIy4asX (YHKIMM Ha MOHOTOHHOCTh, HaXOIHTh

HanOoNbIIMEe ¥ HAUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
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[TPOM3BOJICTBEHHBIN KOHTPOJIb
mosrygabpuKaToB, mapameTpoB
TEXHOJIOTUYECKUX MPOLIECCOB
1 KOHTPOJIb KaYeCTBa rOTOBOM
MOJIOUHOM MPOAYKIUH .

[1K 2.2. KonTposupoBarh
[TPOM3BOJICTBEHHBIE CTOKH U
BEIOPOCHI, OTXOJIBI
[TPOU3BOJICTBA, IIPUTOTHBIC U
HETIPUTOTHBIC TSI
aIbHENIIIEN IPOMBIIIIICHHON
repepaboTKH.

[1K 2.3.1TpousBoanTh
mabopaTopHbIE UCCIET0BaHUS
KauecTBa U 0€30MaCHOCTHU
mosygabpuKaToB U TOTOBBIX
[TPOTYKTOB B TIpOIIECCe
[TPOU3BOJCTBA MOJIOYHOU
[TPOTYKITHH.

rpaduKkd  MHOTOYICHOB  C  KCIIOJIB30BAaHUEM  amIapara
MaTeMaTHYECKOr0 aHalau3a; MPUMEHSATh IPOU3BOJHYIO IIpH
[pelIeHuM  3aJad = Ha  JABWXKCHHUE;  pellaTb  IPAKTHKO-

OPUEHTUPOBAHHbIC 337ayd HAa HaWOOJbIIME M HAUMEHbIINE
3HAYEeHUs, HA HAXO0XKJCHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YyMEThb ONEpUPOBaTh MOHATUSAMHU: JIBHKEHUE B IPOCTPAHCTBE,
0J00HBIE (UTYphl B IPOCTPAHCTBE; HUCHOJIb30BATh OTHOIIECHUE
[UIoIIa e MOBEPXHOCTE U 00BEMOB NOJOOHBIX GUIYp IpU
[pELIeHNH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYMUHBI (IIJII/IHa, yrouJ,
[10111a/1b, 00BEM, IJIOIIAAb [IOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHBIE
(bopMyJIbI U METOBI

[1K 3.1. IInanuposats
OCHOBHBIE [T0KA3aTENH
[TPOM3BOJICTBEHHOIO IIpOLIECCa.
[1K 3.2. IInanuposats
BBITTOJTHEHUE pabOT
ICIIOJTHUTEISIMH.

[1K 3.3. Opranu3oBbIBaTh
paboTy TPYIOBOTO
KOJJIEKTHBA.

Oo0ecrieueHe
[10Ipa3/ICIICHHUS

JACATCIIbHOCTHU

CTPYKTYPHOTO

YMCTL ONICPUPOBATH MOHATUAMU: CJ'Iy‘-I&fIHBIfI OIIBIT U cnyqaﬁHoe
COGBITI/IC, BEPOATHOCTDH CJ'Iy‘-IB.ﬁHOFO CO6LITI/I}I; YMCTb BBIYUCIIATH
BECPOATHOCTDH C HCIIOJIBb30BaHHUEM Fpa(I)quCKI/IX
IIPUMCHSITH (bOpMYJ'IBI CJIOKCHUA W YMHOXCHUA BCpOHTHOCTeﬁ,

METO/IOB;

KOoMOMHaTOpHbIE (akThl M GOpMyJbl MpU pEIIEHUU 3aj]ady;
OLICHUBATh BEPOSATHOCTU pEANbHBIX COOBITHH; 3HAKOMCTBO CO
CITy4ailHBIMU

BCJIMUYMHaAMMU, YMCHHC

OOJIBIINX

MIPUBOAUTH  IIPUMEPHI

IIPOABJICHUA  3aKOHa Yyuceil B IPUPOJHBIX U

OGH.IGCTBGHHBIX SBJICHHUAX,
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[1K 3.4. KonTposnnpoBarb X011
11 OLIEHHUBATDH PE3YJIbTAThI
PabOThI TPYZAOBOTO
KOJJIEKTHBA.

[1K 3.5. Bectu yuéTHO-
OTYETHYIO JJOKYMEHTAIHIO.

- YMETh CBOOOJHO ONEPUPOBATH MOHSATHSAMH: CTCIICHb C IEIBIM
[OoKazaTrejleM, KOpPEHb HATypalIbHOW CTENEHW, CTEMEeHb C
paIlMOHATBLHBIM  TIOKa3aTelieM, CTENeHb C JICHCTBUTEIIBHBIM
(BeIIeCTBEHHBIM)  [OKaszarejaeMm, Jorapudm Uuciaa, CHHYC,
KOCHHYC ¥ TAHT€HC NMPOU3BOJILHOTO YKCIIA;

- YMeTh CBOOOJHO OINEpPUPOBaTh MOHATUAMU: I'padUK (PYHKIIHH,
oOpaTHass QyHKIMS, KOMIIO3ULIUSA (PYHKUUN, TUHEWHAs (QYyHKINS,
KBagpaTuyHass (QYHKIUS, CTENeHHas (YHKIOUS C  [EJIbIM
MOKa3aTeJieM, TPHUTOHOMETpHYeCKHe  (YHKIUH, OOpaTHBIC
TPUTOHOMETPUICCKHEC GdhyHKIUY, MOKa3areabHast u
imorapudmudeckas QyHKIMH, YMETh CTPOUTH Tpaduku QYHKIIUH,
BBIMOJIHATH peoOpa3oBaHus rpaQuKoB (PYHKIIHIA;

- yMeThb WHCHONb30BaTh Tpaduku QYHKIMA A7 W3YYSHUS
MPOIECCOB M 3aBUCUMOCTEH MpPHU pEUICHUH 3a7ad U3 JAPYruX
y4eOHBIX TMPEAMETOB U W3 pEATbHOM KHU3HU; BBIPAXKaTh
(hopMyIiaMy 3aBHCUMOCTH MEXKIy BEJTMUYNHAMU;

- CBOOOJHO ONEPUPOBATH TMOHATHSAMH: YETHOCTh (YHKIIUH,
MEePUOTUIHOCTD byHKIUH, OTPAaHHYEHHOCTH GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIUMH, HauOoibllee U
HauMEHbIIICe 3HAYeHUs (QYHKIMA Ha TPOMEKYTKE;, YMETh
[IPOBOJNTH UCCIEIOBAHUE (PYHKIIHH;

- yMeThb WCIIOJIb30BaTh CBOMCTBA W Tpaduku GyHKIUN JUis
[pEIIeHNs YpaBHEHW, HEPaBEHCTB W 3aJad C MapaMeTpaMu,
M300paXkaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBA pEIICHHA
YPaBHCHHIA, HEPABEHCTB U UX CUCTEM
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B pamkax mporpammbl y4eOHOTO TpeaMeTa O0ydYaroIMMHKCS OCBAMBAIOTCS
augHocTHeIE (JIP), metanpeamernsie (MP) u npeameTHbie pe3yabTaThl 6a30BOT0O
(ITPy) B cootBetcTBUU ¢ TpeboBanusiMu OI'OC cpeanero odiero oopazoBaHusl.

Koani

HJIaHI/IpyeMbIe Pe3yJabTATbI OCBOCHHUSA JUCHUILIMHBI BKJIIOYAI0T

JIP 01

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUN O MAaTEMATHKE KaK YHUBEPCATBHOM
A3bIKE HAYKH, CPEACTBE MOJAECIUPOBAHUS SIBJICHHUMN U MTPOLECCOB, UACIAX U
METOJIaX MAaTEMaTUKHU

JIP 02

NOHMMAHUE 3HAYUMOCTH MATEMATUKH [JIi HAyYHO-TEXHHUYECKOTO
nporpecca, cOpMUPOBAHHOCTh OTHOIICHHS] K MaTeMaTHUKE KaK K 4acTu
0O0IIIEeYeNIOBEYECKOM KYJIbTYpPhI Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS
MaTE€MaTHKH, BOJIIOLUEH MaTeMaTUYECKUX UIeH

JIP 03

Pa3BUTHE JIOTUYECKOT'O MBIIICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KyJNBTYPhI, KPUTHYHOCTH MBIIIUICHUS Ha YpPOBHE,
HEOOXoaUMOM it Oyayuied npodecCuoHaNbHOM AEeSTEIbHOCTH, IJIS
MPOJIOJIKEHUS 00pa30BaHMs U CaMOOOPa30BaHUS

JIP 04

OBJIaJICHWE MaTEMaTUICCKUMHU 3HAHUSIMH U YMEHUSIMH, HEOOXO0TUMBIMHU
B ITOBCETHEBHOMW JKWU3HM, JIJIT OCBOCHUS CMEKHBIX €CTECTBEHHOHAYIHBIX
JTUCITUTIINH ¥ TACIHIUIAH TPO(PECCHOHATLHOTO ITUKIIA, IS TOTyYCHHUS
oOpazoBaHuss B  oOmactsx, He  TpeOyoumux  yNIyOJIeHHOU
MaTEeMaTU4YeCKON MOJITOTOBKH;

JIP 05

c(hOpPMHPOBAHHOCT, OCHOB CAaMOpAa3BUTHUSI W CaMOBOCIHUTAHUS B
COOTBETCTBHUM C OOIIEYEIIOBEUECKUMH IIEHHOCTSMHU U HJeallaMu
IPaXIAHCKOTO  0OIecTBa; TOTOBHOCTh W CIHOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPUYECKOM M OTBETCTBEHHOM JEATEIHHOCTH;

JIP 06

TOJICPAHTHOE CO3HAHWE W TIOBEJACHHWE B TOJUKYJIBTYPHOM MHPE,
TOTOBHOCTh W CIIOCOOHOCTH BECTH JHAJIOT C JPYTUMH JIFOJBMH,
JIOCTUTaTh B HEM B3aMMONOHHMMAHHSA, HAXOJUTHL OOIIHE IEeau U
COTPYIHHMYATh JUISI WX JOCTIKEHHUS, CIIOCOOHOCTH TPOTHBOCTOSITH
HJICOJIOTUH AKCTPEMHU3MA, HaIlMOHAJIN3MA, KceHohoouw,
JTUCKPUMHUHAIIMM ~ TI0  COIIMAJIbHBIM,  PEJIUTHO3HBIM,  PACOBBIM,
HallMOHAJIBHBIM TpU3HAKaM M JPYTMM HETaTUBHBIM COIHUAJIBHBIM
SIBJICHUSIM

JIP 07

HaBbIKM COTPYAHHUYECTBA CO CBEPCTHUKAMU, JETBMHU MIIAJIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOM, OOLIECTBEHHO IOJIE3HOM,
y4e0HO-UCCIEeI0BATENbCKOMH, IIPOEKTHOM 151 IPyrux BHUJIaX
JESTEIBbHOCTH,

JIP 08

HPaBCTBEHHOE CO3HAaHWE U TIOBEJICHHME Ha OCHOBE YCBOCHUSA
00IIIeYEeTIOBEYECKUX IIEHHOCTEH;

JIP 09

TOTOBHOCTh M CIOCOOHOCTH K OO0pa3oBaHHIO, B TOM YHCJC
caM0o0Opa30BaHMUIO, Ha TMPOTKEHUM BCEH JKWU3HHU; CO3HATEIBHOC
OTHOIIIEHUE K HEMPEpPHIBHOMY OOpPA30BAHUIO KaK YCJIOBHIO YCTIEITHOU
1po¢heCCHOHAILHON U OOIIECTBEHHOU JICATEIbHOCTH,

JIP 10

ACTETUYECKOE OTHOILIEHHE K MHPY, BKIIIOUasl SCTETUKY ObITa, HAYYHOTO

27




N TCXHUYCCKOI'0O TBOpUYCCTBA, CIIOPTA, O6H.ICCTB€HHBIX OTHOIHCHI/Iﬁ;

JIP 13

OCO3HaHHBIN BBEIOOP Oymymiel mpodeccuu 1 BO3SMOKHOCTEH peain3aiuu
COOCTBEHHBIX >KM3HCHHBIX TUIAHOB; OTHOIIECHHE K MPOQECCHOHATBHON
JESTEIIBHOCTH KAaK BO3MOXKHOCTH y4YacTHUsl B PCIICHUH JUYHBIX,
OOIIIECTBEHHBIX, TOCYJIAapPCTBCHHBIX, OOIIECHAIIMOHATIBHBIX MPOOJIEeM;
JTEMOHCTPUPYIOINH  yMeHne J((PEKTUBHO B3aWMOJICHCTBOBATH B
KOMaH/Ie, BECTH JHajoT, B TOM YHCJIE€ C HCIOJB30BAaHHUEM CPEICTB
KOMMYHUKAITAH

JIP 14

HaBbIKM AaHallM3a W UWHTEpIpeTanuu HWHOOPMALMKA U3 Pa3IMYHBIX
VCTOYHUKOB C Y4ETOM HOPMATUBHO-IIPABOBBIX HOPM

JIP 15

JEMOHCTPUPYIOIINI TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
YHCJIe caMO0Opa30BaHMIO, Ha MPOTSHKEHUM BCEU JKU3HH; CO3HATEIBHOE
OTHOIIEHUE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHON
podecCHOHaNbHOM 1 O0IIECTBEHHOM JIeITeTbHOCTH

MP 01

YMEHHUE CaMOCTOSITENIBHO OIPEAEIAT LU AEATEIbHOCTH U COCTABIIATD
TIJIAHBI NEATEIbHOCTH; CaMOCTOSITEIIEHO OCYLIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTHPOBATH JAESITENBHOCTD; HCIIOJIb30BaTh BCE
BO3MOXKHBIE PECYpPChl JUII JOCTHIKEHHUS TIIOCTABJICHHBIX LEJIEH W
peanu3alry MJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUU B
pPAa3IMYHBIX CUTyalUsX;

MP 02

yMEHUE MPOAYKTUBHO OOIIATHCS U B3aMMOJCHCTBOBATH B IMpOIlECCE
COBMECTHOM AEATEIBbHOCTH, YYUTHIBATH IMO3HIUU JIPYTUX YYACTHHUKOB
NesATeIbHOCTH, 9 (PEKTUBHO pa3peniaTh KOHMIUKTHI;

MP 03

BIIAJICHUE HAaBBIKAMU IMO3HABATEJILHOW, Yy4eOHO-MCCIIEIOBATEIbCKON H
MPOCKTHOM  JESATENHHOCTH, HABBIKAMU  pa3pelieHus  mpodieM;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB
pelIeHUsT MNPAaKTUYECKUX 3aJa4, NPUMEHEHHUIO pa3IuYHbIX METOJIOB
MTO3HAHUS;

MP 04

TOTOBHOCTh U CIOCOOHOCTh K CAMOCTOSITEIbHOM HH(POPMALIMOHHO-
MO3HABATEJIbHON JI€ATENIbHOCTH, BIJIAJICHUE HABBIKAMM I[OJYYEHUS
HEOOXO0AMMOW HH(POPMALIMM M3 CIOBapeil pa3HbIX THUIIOB, YMEHHUE
OPUEHTHPOBATHCS B PANUYHBIX UCTOYHUKAX UH(POPMALIMH, KPUTUYECKH
OLICHMBAaTh W MHTEPHPETUPOBATh HWHGPOPMALUIO, TMOJIYyYaeMyl0 U3
pa3JIMYHBIX UCTOYHHUKOB,;

MP 05

yMEHUE MCIIOJIb30BATh cpencTBa UH(OPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHoJoruit (manee — MUWKT) B peuienun
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpTraHU3allMOHHBIX 3adad ¢
cobmoieHueM TpeOOBaHUN HSProHOMHUKH, TEXHUKH OE€30MacHOCTH,
THUTHCHBI, PECYypPCOCOEPEIKCHHS, MPABOBBIX M ITHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

MP 07

YMEHHUC CaMOCTOATCIbHO OLCHHMBATHL W  INIPHHUMATb  PCIICHUA,
OMpCACIIIOMINC CTPATCTUIO IMOBCACHUA, C YUYCTOM TI'PAKIAHCKHX H
HPAaBCTBCHHBIX HGHHOCTeﬁ;

MP 08

BJIAJICHUC A3BIKOBBIMH CPCACTBAMH — YMCHHMC SACHO, JIOTUYHO M TOYHO
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Hu3j1aratb CBOIO TOYKY 3pPCHHA, HUCIIOJIB30BATh AACKBATHBLIC S3BIKOBLIC
CpEacCTBa,

MP 09

BJIaACHUC HaBbIKaMH II03HABATEIbHOU pe(i)ﬂeKCI/II/I KaK OCO3HaHHA
COBCpPIIACMBIX I[GI\/'ICTBI/II‘/II N MBICIIUTCIIBHBIX ITPOLCCCOB, UX PC3YJIbTATOB
)41 OCHOB&HI/IfI, Ir'panun CBOCTO 3HAHUA W HC3HAHHA, HOBBIX
IO3HABATCJIbHBIX 3aa4 U CPCACTB UX NOCTHUIKCHMA.

I1P6 01

c(hOpMHPOBAHHOCTH TIPEICTABIICHUN O MAaTEMaTHKE KaK YaCTH MHPOBOI
KYJIbTYPBl U MECTE€ MATEMATUKHU B COBPEMEHHOMN LIMBUJIN3ALINH,
crioco0ax ONMMCaHus SBJICHUHA peaTbHOTO MUPAa Ha MAaTEMAaTHIECKOM
A3BIKE;

I1P6 02

C(bOpMI/IpOBaHHOCTI) HpGI[CTaBJICHI/Iﬁ 0 MAaTCMAaTHYCCKHUX IMTOHATHAX KaK
Ba)KHECHIIIMX MaTEeMaTH4YE€CKHUX MOJICIIAX, ITO3BOJIAIOIMMNX OIIMCBIBATH 1
HN3y4aThb Ppa3HbIC ITPOLCCCHI U ABJICHUA, IIOHMMAHUC BO3MOKHOCTH
AKCHOMATHYCCKOI'O ITOCTPOCHUA MAaTCMAaTHYCCKHUX TCOpHﬁ;

I1P6 03

BJIaJICHUE METOJIAMH JI0KA3aTeJIbCTB U aJITOPUTMOB PEILICHUSI, YMEHUE
WX IPUMEHATH, MPOBOJUTD JI0KA3aTEIbHBIC PACCYKICHUS B XOJIE
peleHus 3a/1a4;

I1PG 04

BJIAICHUC CTAHAAPTHBIMHU IIPHUEMaMHU PCIICHWA pallMOHAJIBHBIX U
HPppallOHAIIBHBIX, ITIOKA3aTCIIbHBIX, CTCIICHHLIX, TPUT'OHOMETPUICCKUX
ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTEM; MCITOJIb30BAHUC I'OTOBLIX
KOMIIBIOTCPHBIX ITPOrpaMM, B TOM YHUCJIC IJIA IIOMCKA ITYTH PCIICHUA U
HWIITIOCTpAal PCIICHUA ypaBHeHI/Iﬁ U HCPABCHCTB,

I1P6 05

C(bOpMI/IpOBaHHOCTL HpGI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IIOHATHAX, HACAX 1
MCTOJaX MAaTCMATHYCCKOI'O aHaJIn3a,

I1PG 06

BJIaJICHUE OCHOBHBIMU MOHATUSMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
r€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOMCTBAX;
c(OpMHPOBAHHOCTh YMEHHMSI pACIIO3HABATh T€OMETpUUECKUE (PUTYphI Ha
YepTekax, MOJENAX U B peaIbHOM MHPE; IPUMEHEHNE U3YUEHHBIX
CBOMCTB reoMeTpudecKkux Guryp u Gopmy Ajsl peleHus
T€OMETPUYECKHX 33J1a4 U 337a4 C MPAKTUYECKUM COJEPKaHUEM;

ITP6 07

c(hOpMHUPOBAHHOCTH MIPEICTABIICHUN O MPOIECCaX U SIBJICHUSIX,
VMMEIOIINX BEPOSATHOCTHBIN XapaKTepP, CTATUCTUIECKUX
3aKOHOMEPHOCTAX B p€AJIbHOM MHUPE, OCHOBHBIX ITOHSITHSAX
AJIEMEHTAPHOM TEOPUH BEPOSATHOCTEN; YMEHUN HAXOJIUTh U OLICHUBATH
BEPOSITHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIITNX MPAKTUYECKHIX
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbBIX BEJIMUNH;

I1PG 08

BJIAICHUC HABbIKAMH HUCIIOJIb30BAHHS I'OTOBBIX KOMIIBIOTCPHBIX
IporpamMm Mnpu pCiCHUM 3a1a4;

JIPB 01

Oco3Haromuii ce0s rpaXJaHUHOM U 3allIUTHUKOM BEJIMKOW CTPaHBI.

JIPB 04

[IposBiArOIMA M JEMOHCTPUPYIOIIMM YBa)XE€HUE K JIOAAM TPYyAa,
OCO3HAIOIIUI LIGHHOCTh COOCTBEHHOT'O TPY/Ia.

Crpemsmuiics K (GOpPMHUPOBAaHUIO B CETEBOM Cpelie JIMYHOCTHO H
po(eCCUOHATEHOTO KOHCTPYKTUBHOTO «IH(POBOTO

crena»
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JIPB 05

JleMOHCTpUpYIOIMIA  TPUBEPKEHHOCTh K POJHOM  KYJBTYpE,
HCTOPUYECKON MaMsITH Ha OCHOBE JI00BU K PonuHe, ponHOMy Hapomy,
Majon pOIMHE, MPUHATHIO TPaJULIMOHHBIX LEHHOCTEN
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccun.

JIPB 06 | [IposiBIsAIOUINMIA YBaXXEHUE K JIFOJSM CTAPILIETO MOKOJIEHUS U TOTOBHOCTD
K YYaCTHIO B COHAIBHOM MOJJIEPKKE U BOJIOHTEPCKUX JBUKCHHUSX.

JIPB 08 | Oco3Haromuii  OPUOPUTETHYIO  LEHHOCTh JIMYHOCTH  YEJIOBEKa,;
YBOKAIONIUNA COOCTBEHHYIO M YYXKYI YHUKaIBHOCTh B Pa3IMYHbBIX
CUTYaIMsIX, BO BceX opMax U BUJAX JESATCILHOCTH.

JIPB 10 3a00TsIMICsS 0 3alUTe OKPYXKAIOLIEeH Cpeiibl, COOCTBEHHOW M UYKOM

0e30MacHOCTH, B TOM YKclie TU(POBOIL.
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2. CTpyKTypa M coaepxaHune 0011e00pa30BaTeILHOIO NpeaMeTa

2.1. O0bem yueOHOro npeaMera M BUAbI Y4eOHOU padoThl

Buj yueOHol paGoThI Oovem ¢
yacax*

O0beM 00pa3oBaTeIbHONM MPOrPaAMMBbI 252

B T.4.

OcHOBHOE coJiep:KaHue 234

BT. U..

TEOPETUYECKOE 00ydeHHE 140

MPAKTUYECKUE 3aHATHUS 46

IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 48

NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOPETUUIECKOE 0OyUCHHE 16

MPaKTUYECKUE 3aHATHUS 32

NuauBuayaabHblIii NPOEKT (0a/nem)™™

IIpome:kyTouHasi arTecTanus (IK3aMeH) 18
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2.2. TemaTu4yecKkui IJIAH U COAEPKAHUE Y4eOHOr0 MpeaMeTa

Conep:kanue yuyeOHOro Marepuasa (0CHOBHOE M NMPO(eccCuoHATIBLHO- Oo0bem
HaumeHoBaHue pa3jie/ioB . dopmMupyemblie
OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHOM 4yacos
U TeM KOMIIeTeHI[UN
MOAYJIb (IPY HAJTNYMH) (T3/113)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Ilepevtii cemecmp
Pazgen 1. IloBTopenme 8 (6/2)
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
OK-01, OK-02,
Tema 1.1 Coneprxkanue y4eOHOro Marepuana OK-03. OK-04
Hens U 3aja4y¥ | bazoBble 3HAHUS W yMEHHS 1O MaTeMaThke B TMpodeccHoHalbHONM U B OK-OS’ OK-O6,
MaTeMaTUKU IIPY | TIOBCETHEBHOM JESATEILHOCTH. ] OI’< 07 hae
OCBOEHHH CHEIUAIbHOCTU 2 ]
IK 1.2, TIK 2.1,
Tema 1.2 Coneprkanue y4eOHOro MaTepuana K 2.2. TIK 3.5
Uucna w  BbryMCIeHUs. | JlelicTBHS HAJ MOJOXHUTEILHBIMA M OTPUIATSILHBIMHA YHCIAMH, OOBIKHOBEHHBIMH P 0'1 ’ TP 0 9
Bripakenus ¥ | ¥ JECATHYHBIMH IPOOSIMH. P 13 ’ — 2’
npeoOpa3oBaHUs JeticTBust co cTeneHsMu, GOpMyJIIbl COKPAIIEHHOTO YMHOKECHHS. 2 HP603’ MP 05’
Jluneiinble, KBagpaTHbIE, APOOHO-TMHEHHBIC YPAaBHEHHUS U HEPABEHCTBA ’ ’
— = Hp6 AP P P MP 06, JIP5 01,
ema l. oJiepKaHue yueOHOro MaTepuasa
A°P i P JIP 04-06, JIPB
IIpouenTHeie BeluncaeHus | [IpocTeie MpOIEHTHI, pa3HbIe CIOCOOBI X BhIYUCIIEHUS. CI0KHBIE TPOIIEHTHI
) 08, JIPB 10, JIPB
14, JIPB 15
Tema 1.4 IIpakTHyeckoe 3ansaTHE 1
BxonHoit KOHTpOIB KonTponbnas pabota. Beruucnenus u npeodpazoBaHusi. Y paBHEHUS U HEPABEHCTBA.
['eomeTpust Ha IIOCKOCTH. 2
Pa3znen 2. (4/2) OK 02-06, OK-
KoMiulekcHble YHcIa 07,1IK 1.2, IIK
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Tema 2.1 [lonsTne koMIekcHOro uncia. ConpspkeHHbIE KOMITIEKCHBIE YHMCIIa, MOAYJIb U 2.1,1IK 3.5,
KoMILieKcHbIe Yica apryMeHT KOMILIEKCHOTO YHCIIa. 5 [1P6O1 -04, JIP 5,
JIP 8, JIP 9, JIP
dopma 3anucu KOMIUIEKCHOTO YHcia (reoMeTpuyecKasi, TPUroOHOMeTpUYecKas, 2 10, JIP 13, JIPs
anreOpanyeckast). ApupmeTndeckue AeHCTBUS ¢ KOMIUIEKCHBIMU YUCIIaMHU 01, JIPB 04, JIPB
Tema 2.2 Brinonnenue pacyeToB ¢ IOMOLIBIO KOMIUIEKCHBIX Yncell. Pelenne ypaBHeHUI 2 08, JIPs 10, JIPB
[Ipumenenne IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUeE (COIepKAHNe 14, JIPB 15
KOMIIJICKCHBIX YN CECJI MPHUKJIATHOTO Monyﬂﬂ)
IIpakTu4eckoe 3ansTHe 2 2
Kom1uiekcHble yncia, FeOMETpUYECcKast HHTEPIpeTalus KOMIUIEKCHBIX YMCEll B
npodeccuoHaIbHOMN e TeIbHOCTH
Paznen 3 Ilpsimble H 16 (12/4)
IIOCKOCTH B
NPOCTPAHCTBE
Tema 3.1. Coneprxanue yueOHOro MaTepuaia
OcHoBHbIE nousatus | [Ipenmer crepeomerpun. OCHOBHBIE MOHATUS (TOYKa, NpsAMasi, IJIOCKOCTb, OK-01, OK-03,
CTEpEOMETPHH. npoctpaHcTtBo).  OcCHOBHBIE — akcMOMBI  cTepeoMeTpuu.  Ilepecekaromuecs, 2 OK-04, OK-07
PacnonoxxeHne mnpsMbIX W | MapajuledbHbIE M CKpellMBaromuecs  mnpsMbele. [Ipu3sHak ©  CBOMCTBO MK 1.2, TIK 2.2,
IIJIOCKOCTEN CKpeIIMBaroIUXcs NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. MK 3.1, TIK 3.5,
[1P6 02, TTP6 03,
[1PG 06, JIP 06,
Tema 3.2. Coneprxanue yueOHOro MaTepuaa P 07. JIP 0%
[TapannensHoCTh mHpsMBIX, | [lapannensusle npsaMas u miockocts. Onpenenenue. [Ipuznak. CBolicTBa. MP 0 2’ MP 0 4’
IpsIMOid UH IIIOCKOCTH, | [TapannenbHble mockocTu. Onpenenenue. [pusnak. CBoiicTaa. MP 05: MP 07:
fLIocKocTen Terpasap u ero sneMenTsl. [lapannenenunen u €ro J1E€MEHTHI. JIPs 04, JIps 08,
2 JIPB 10
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:KaHue (cogep:xaHue 2

NMPHUKJIATHOT0 MOTYJIA)
IIpakTnyeckoe 3ansitne 3 CBOHCTBA NMPOTUBOIOJIOKHBIX TPaHEW W AMaroHayei
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napaienenunena. [loctpoenue ceuennii. Pemenue 3anay no npuMeHEHUIO 3HAHUI
B IPO(eCCHOHATBHOM I TETLHOCTH.

Tema 3.3.
[lepneHquKyISIPHOCTD
IPSAMBIX, IPSIMON U
IIOCKOCTH, TNIOCKOCTECH

Conepxanue yaeOHOro MaTepuaia

[Iepnienpukynsapusle npsimele. llapainensHple IpsiMble, NEPHIEHAUKYJAPHbIE K

mwiockocty.  [Ipu3Hak  NEpPHNEHIUKYISIPHOCTH  IPSAMOM M IUIOCKOCTH.

JHoxka3zatensctBo. [lepnenaukyssp u HakinoHHas. [lepneHIuKymnsipHbIe MIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTH TUIOCKOCTe!. Jloka3aTenbCTBO.

PaccrosiHust B mpocTpaHcTBe 2
Tewma 3.4. Coneprxkanue yaeOHOro MaTepuana
Teopema 0 Tpex | Teopema o Tpex mnepneHAuKyispax. JlokazaTenbCTBO. YToJl MEXKIYy NPSMOU U
MEPIEHINKYISAPAX IJIOCKOCTBIO. YTOJI MEXKIY IJIOCKOCTAMU. PacnosioxkeHne npsiMbIX U IUIOCKOCTEN B 2

npoctpaHcTBe. [lepneHIuKyIsIpHOCTh U NapajlIebHOCTh MPSAMBIX U IJIOCKOCTEH.

CkpemmBaronmecs npsmele
Tema 3.5. IIpakTuyeckoe 3ansitue 4 KouTponbHas paboTa. AKCHOMBI CTEPEOMETPHUHU.
[TapannensHsie, [lepneHuKyISIpHOCTh MPSAMOM M MJIOCKOCTH, MapaJlIeIbHOCTh JIBYX MPSIMBIX,
NepIeHINKYIISPHbIE, NEPIEHIUKYIISAPHBIX TUIOCKOCTH, IEPIIEHANKYIIAPHOCTD INIOCKOCTEN
CKPEILMBAOIINECS TIPIMbIE 2
Paznen 4. Koopaunatsl u 10 (6/4) OK-02, OK-03,
BEKTOPBI OK-04, OK-07
Tema 4.1 Coneprxanue yueOHOro MaTepuaa 1K 1.2, TIK 2.1,
JlekapTOBEI KOOpAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpOCTpaHCTBe. [IpocTeiimme 3amadum B KOOpIMHATAX. 1K 2.2, IIK 3.1,
npocrpanctee. Paccrosiane | PaccTosHne MexkIy ABYMsl TOUKaMH, KOOPIMHATBI CEPEMHEI OTPE3Ka 2 IIK'3.2, TIK 3.5,

Me>1<)1y )IBYMSI TOYKaAMH.
Koopaunatsr CepeuHbI

oTpe3Ka

Tema 4.2

Cogepxanne yaeOHOTO MaTepuana

[1P6 02, TIP6 08,
JIP 06, JIP 07, JIP
08, MP 02, MP
04, MP 05, MP
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BexkTopsl B IpoCTpaHCTBE.

Bextopel B mpoctpaHcTBe. ClI0O)KEHHE W BBIYMTAHME BEKTOPOB. Y MHOXKEHHE

07, JIPB 01, JIPB

Yron Mexay BeKTOpaMu. | BeKTopa Ha uucio. KoMmimanapasie BeKTopbl. CKalIIpHOE MPOU3BEACHUE BEKTOPOB. 2 04, JIPB 06, JIPB
CkansipHoe NpOU3BEACHUE 08, JIPB 10
BEKTOPOB Pasnokenne BekTOpa o TpeM HEKOMIUIaHAPHBIM BeKkTopaM. KoopauHatsl BeKTOpa, 2

CKaJISIpHOE MPOM3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY BEKTOPaMHU.
Tema 4.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xxanue
[TpakTuko- NMPUKJIATHOTO MOTYJISA)
opueHTHpoBaHHbIE 3aJ1auM | [IpakTHuyeckoe 3anaTHe 5 KoopanHaTHas MIOCKOCTh. Brlunciienne paccTosHuil u
Ha KOOPJAMHATHOH | TUTOMIAIeH Ha ITocKocTH. KOMYecTBeHHBIE pacyeThl 2
TIJIOCKOCTH
Tema 4.4 Cogepxanue yueOHOro MaTepuana
Pemenue 3anay. | [IpakTuueckoe 3ansaTHe 6 KouTtponbHas paborta. Ilpocteitmue 3amaun B 2
KoopauHaTsl 1 BEKTOPHI KoopauHaTtax. KoopauHatel BEKTOpa, pPacCTOSIHUE MEXAY TOYKaMH, KOOPAMHATHI

CepeIMHBl OTPE3Ka, CKAISIPHOE IPOU3BEJCHHUE BEKTOPOB B KOOPAMHATAX, YrOJ

MEX]Ty BEKTOpaMH.
Paznen 5. OcHOBBI 26 (20/6)
TPUTOHOMETPHH. OK-01, OK-02,
TpuronomerpuiecKue OK-03, OK-04,
(l)yHKu],[u OK'OS, OK'OG,
Tema 5.1 Coneprkanne y4eOHOro MaTepuana OK-07
Tpuronomerpuyeckue Pannannas mepa yrna. [ToBopoT Touku BOKpYT Hauana kKoopauHat. OmnpenencHue K 1.2, 1IK 2.1,
GYHKIIMM  [POM3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHTCHCA U KOTAaHTeHCA. 2 1K 2.2, 11K 3.1,
yria, yucna. PaguanHas u 1K 3.2, IIK 3.5,
rpagycHas Mepa yria 11P6 01, ITP6 02,

ITP6 03, ITP6 04,

Tema 5.2 Copepxanue yaeOHOT0O MaTepuana JIP 05, JIP 08, JIP
OcHOBHBIE 3HAaKU CHHYyCa, KOCHHYCa, TaHT€HCAa W KOTaHTeHCa MO YETBEPTSAM. 3aBUCHMOCTH 10, MP 03, MP
TPUTOHOMETPUIECKHE MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJHOTO W TOTO K€ yIJjia 2 07, JIPs 04, JIPs
TOXK]IECTBA. Tpuronomerpuueckue ToxaectTsa. CHHYC, KOCUHYC, TAHT€HC U KOTaHT€HC YIJIOB O 06, JIPB 06, JIPB

®opmyJibl TPUBEICHUS

u-a.

DopMyIIbl IPUBEACHUS

08, JIPB 10
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Tema 5.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBl M Pa3HOCTH [IByX
yIJIOB

Cunyc u KOCUHYC
JBOMHOrO yria. GopMyibl
IIOJIOBUHHOTO yTrja

Copneprxanue yueOHOTo MaTepuaa

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHUHYC
nBoitHoro yria. @opmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPHUECKUX (GYHKIMI B MPOU3BEIEHUE U TMPOU3BEICHUS B CYMMY.
BripakeHue TpUroHOMETpUUYECKUX (DYHKLIMHA dYepe3 TaHIeHC [OJIOBUHHOTO
apryMeHra.

IIpakTuyeckas padora 7 IlpeoOpasoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKUX
BBIPAKECHUI

Tema 5.4

@yHKIMHA, HX CBOMCTBA.
Crnioco0sl 3aJlaHus
byHK1UMH, rpaguku

y =CO0S X, Y = sin X.

Coneprxkanue y4eOHOro Marepuana

OO6uacTh omnpenesieHnss U MHOXECTBO 3HaueHUM (QyHKUuN. YETHOCTh, HEYETHOCTD,
nepuoIuIHOCTh GyHKuui. CriocoOs! 3aganus GyHKIUH, rpadukm
y = CO0S X, Yy = sin X.

Tema 5.5
Tpuronomerpudeckue
(GyHKIIMM, UX CBOWCTBA H

Coneprkanue y4eOHOro MaTepuana

OO6usacTe ompeneneHus ¥ MHOKECTBO 3HAYEHUIH TPUTOHOMETPUYECKUX (YHKIUH.
YETHOCTH, HEUETHOCTD, NEPUOANYHOCTD TPUTOHOMETpHUECKUX (QyHKIMH. CBOMCTBA

rpaduxu u rpaduku QyHKIUN y =tg X, y = ctg X.

y=1tg X,y =ctgXx.

Tema 5.6 Coneprxanue yueOHOro MaTepuaa

ITpeoOpa3oBanue Cxartue U pacTshkeHHe TpaKOB TPUTOHOMETPUUYECKUX (DYHKIINH.

rpauKoB [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKITHIA

TPUTOHOMETPHUYECKUX

byHKIMIA

Tema 5.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xkanue
Omnwucanue NPUKJIATHOTO MOTYJIfA)

MIPOU3BO/ICTBEHHBIX IIpakTnyeckoe 3ansaTHe 8  lcnoab3oBaHME CBOMCTB TPUTOHOMETPUYECKHX

IPOLIECCOB C  IOMOIIBIO
rpaduKoB QyHKITHIA

¢yHKIM# B mpodecCHOHANBHBIX 3a/1a4ax
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Tema 5.8 I[Ipocreiimme

Copepxanne yaeOHOTO MaTepuana

TPUTOHOMETPUUECKHE OO6patHble TPUTOHOMETPHUECKUE (PYHKIMHU. YpaBHEHUE COS X = a. YpaBHEHHUE Sin X 2
YPaBHEHU. =a. YpaBHeHHE tg X = a, ctg X = a.
Tema 5.9 Coneprkanue ydeOHOro Marepraia
Pemenue Pemenrie TPUTOHOMETPUYECKMX YpPaBHEHHH OCHOBHBIX THWIIOB: MPOCTEHIIINE 2
TPUTOHOMETPUUECKHUX TPUTOHOMETPUYECKUE YPABHEHMsI, CBOJSLIMECS K KBAJpPaTHBIM, peIIaeMble
YPaBHEHMH U HEPABEHCTB | pa3j0KEHUEM Ha MHOXHTEIH, OJJHOPOIHEIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE cojiepikaHue (conepixanue 2

NMPHUKJIATHOT0 MOIYJIA)

[Ipocreiiine  TPUTOHOMETPUYECKUE  YpaBHEHHS B NpodeccHOHAIbHOMI

JESITEIbHOCTH
Tema 5.10 Coneprxkanue y4eOHOro Marepuana
Pemenue IIpakTuyeckas  pabdora 9  Konrtponshas  pabora  [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX TPUTOHOMETPHUYECKIX BBIpOKEHUI. PerreHne TpUroHOMETpHUYECKUX YpaBHEHHHA U 2
3ajad4. HEPAaBEHCTB B TOM YHUCJIE C UCIIOJIb30BaHUEM CBOWCTB (DYHKIUH.
Tpuronomerpuueckue
byHKIIUU
Paspen 6. 8(6/2) | OK-01, OK-02,
CreneHu U KOPHH. OK-03, OK-04,
CreneHHasi pyHKIHSA OK-05, OK-07
Tema 6.1 Cogepxanue yaeOHOTO MaTepuana K 1.2, TIK 2.1,
Crenennas Qynkums, ee | [losTHe KOpHS N-0if CTEMeHH U3 JAeiicTBUTENsHOro uncaa. dyskmun y = VX nx K 2.2, IIK 3.1,
CBOHCTBA cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0if cTENeHN IIK 3.2, TIK 3.5,

2 I1P6 01, ITP6 02,

Tema 6.2 CojeprkaHue yaeOHOTO MaTepHana I1P6 04, ITPG 06,
ITpeoOpa3oBanue [IpeobpazoBanue UppaMOHATBHBIX BBIPaKEHHH JIP 05, JIP 08, JIP
BBIPAXKEHHUI C KOPHAMH n- 2 10, JIPB 01, JIPB

OU cTeneHu

04, JIps 08, JIPB
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Tema 6.3 Copepxanne yaeOHOTO MaTepuana 10, MP 01, MP
CpoiictBa  crenenn ¢ | [loHaTue crenenu ¢ ar00bIM pallMOHANBHBIM TOKa3areneM. CreneHHble (yHKINH, 03, MP 07, MP
panroHaIbHBIM U | MX CBOWCTBA U TpapuKu 08
NENUCTBUTENBHBIM 2
MOKa3aTesIMU
Tema 6.5 Coneprkanue ydeOHOro Marepraa
Crenenu u kopuu. | [IpakTnueckass padora 10. KourponpHas pabGorta OrmpeneneHue CTENEHHON
CrenenHas QyHKIIHS ¢byakuun. Mcnons3oBanne ee CBOMCTB MPHU PEIICHUH YPaBHEHU, HEPABEHCTB 2
Paznmen 7. 8 (6/2)
IokazaTenbHas
ymrctis OK-01, OK-02,
Tema 7.1 Cogepxanue yueOHOT0 MaTepuana OK-03, OK-04,
[TokazarenpHast ¢yHkus, | CTeneHb ¢  MPOU3BOJIBHBIM  JIEHCTBUTENBHBIM TOKazaTeneM. OmnpeneieHue OK-05, OK-07
€€ CBOICTBa MOKa3aTeNbHONW (PYHKIIMH, €€ CBOICTBa W TpaduK. 3HAKOMCTBO C NMPUMEHEHHEM MK 1.2, TIK 2.1,
nokasarenbHON (QyHKIMU. PemieHue mokazareiabHBIX ypaBHEHUH (YHKIIMOHAIBHO- MK 2.2, TIK 3.1,
rpagu4ecKuM METOI0M 2 K 3.2, TIK 3.5,
I1P6 01, TTP6 02,
Tema 7.2 Coneprkanne y4eOHOro MaTepuana TIPG 04, TIPG 06,
Pemenne mnokasarenbHbIX | PemieHne moka3aTeNbHBIX YpaBHEHHH METOJIOM YpaBHHUBAHMS —TOKa3aTeNei, JIP 05, JIP 08, JIP
YPaBHEHUI U HEPABEHCTB | METOJOM BBEJIEHUSI HOBOW MEpeMEHHOM, (PyHKIIMOHATBEHO-TPAPUIECKHM METOIOM. 10, JIPB 01, JIPB
2 04, Jips 08, JIPs
Pemrenne mmoka3aTeIbHBIX HCPAaBCHCTB 2 10’ MP 01’ MP
Tema 7.3 Coneprkanne y4eOHOT0 MaTeprana 03, MP 07, MP
Pemenne 3agad. | [IpakTnueckoe 3ansitue 11. KontponbHas pabora. Pemenue mnokazaTenbHBIX 08
[TokazaTenpHast GyHKIUS YpaBHEHUH METOJAOM YpaBHHUBAHUS TIOKAa3aTeliel W METOJOM BBEIEHUS HOBOU
nepeMeHHo. Pemnenne moka3areabHbIX HEPAaBEHCTB 2
Pazgen 8. Jlorapu¢gmsl. 14 (10/4) OK-01, OK-02,
Jlorapudmuueckasn OK-03, OK-04,
pynxnus OK-05, OK-07
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Tema 8.1 Copneprxanue yueOHOro MaTepuaa IIK 1.2, IIK 2.1,
Jlorapudm grcna. | Jlorapudm uncna. JlecITUYHBIN 1 HATypaIbHBIN JIOTapU(PMBI, YHCIIO € K 2.2, TIK 3.1,
JlecaTuaHbIi u IIK 3.2, [IK 3.5,
HATypaJIbHBIN Jorapudmel, 2 I1P6 01, TTP6 02,
YHCJIO € ITP6 04, ITP6 06,
Tewma 8.2 Coneprkanue ydeOHOro Marepraa JIP 05, JIP 08, JIP
Cpoiictea  sorapudmoB. | CoiictBa siorapudmo. Onepanms torapupmMupoBaHus. 10, JIPB 01, JIPB
Omnepartust 2 04, JIps 08, JIPB
norapuMUpPOBaHUS 10, MP 01, MP
Tema 8.3 Copneprxanue yueOHOTO MaTepuaa 03, MP 07, MP
Jlorapudpmuueckas Jlorapudmuueckas pyHKIUS U €€ CBONCTBA 08
¢byHKIUS, ee CBOICTBa 2
Tema 8.4 Copepxanue yueOHOro MaTepuala
Pemenne [Tonsatue norapupmudeckoro ypaBHeHus. Omnepanus NOTeHUUpoBaHUA. Tpu
norapu(pMUIECKHX OCHOBHBIX METOJ[a pelIeHHs JorapupMUUECKUX YpaBHEHMH: (YHKIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpadypyeckuii, METO. [IOTCHIMPOBAHHSI, METOJ BBEACHHS HOBOI IEPEMEHHOIA.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xanue
NPHUKJIATHOT0 MOAYJIf)
Jlorapugmuueckue HepaBEeHCTBA. PemieHwe 3amad ¢ NMPUKIATHBIM XapaKTEpoOM B
npodeccuoHaIbHOMN e TeTbHOCTH
Tema 8.5 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coaepikaHue (conepxanue
Jlorapudmsl B NpupoAe U | MPUKJIATHOTO MOTYJIsI)
TEXHUKE IIpakTuyeckoe 3ansaTue 12 [lpumenenue norapudma. Jlorapupmuyeckas cnupaib
B npupojie. Ee maremaTnueckue CBOMCTBA 2
Tema 8.6 CopepxaHue yaeOHOT0 MaTepuaa
Pemenne 3amad. | [IlpakTudeckoe 3ansitne 13 KontpomsHast paborta Jlorapudmudeckas ¢yHKIus.
Jlorapudmsi. Pemenue npocreimumx orapupMuyeckux ypaBHEHUN 2
Jlorapudmuueckas
byHKIUS
3a 1 cemectp 96 (70/26)
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Bmopoit cemecmp

Pazgen 9. DiemeHTHI
TEOPUH  MHOXKECTB H 6 (4/2)
MaTeMaTH4YeCKOH JOTMKHU
Tema 9.1 Coneprkanue ydeOHOro Marepraa OK 01-OK 06
MHoxecTBa [Honstne muoxectBa. [TonmMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU IIK 1.2, IIK 2.1,
2 IIK 2.2, IIK 3.1,
Tema 9.2 IIpodeccHoHaNLHO-OPHEHTHPOBAHHOE cojiepiKaHue (conepkanue K 3.2, TIK 3.5,
Omnepanuy ¢ MHOXKECTBAMU | MPHUKJIATHOTO MOTYJIsI) 11IP6 01, IIP6 02,
Onepau ¢ MHOXKecTBaMu. JluarpamMmbel  Ditniepa-Benna. Perienue npuKiaanbix IIP6 04, JIP 05,
3aga4. Onrcanue pealbHbIX CUTYALUi ¢ TOMOLIBIO MHOKECTB. 2 JIP 09, JIP 13,
MP 01, MP 04,
Tema 9.3 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue MP 09, JiPs 08,
[ToHATHE BBICKA3BIBAHUS. | MPHUKJIATHOTO MOTYJIsA) JIP 10
Busl BeICKa3bIBaHUIM. IIpakTnueckoe 3ansaTHe 14 Pemenue 3amau Ha OCHOBE TEOPUU MHOXKECTB U 2
MaTeMaTH4ecKoM Joruku. Jlornyeckue onepamnuy HaJl BBICKa3bIBAHHSIMU.
Paznen 10. [pousBoaHasn 42 (26/16) OK-01, OK-02,
Gynxuun, ee OK-03, OK-04,
NPpUMEHEHUE OK-05, OK-06,
Tema 10.1 Coneprxanue y4eOHOro MaTepuana OI’<-07
[Tonstne  mpou3BOAHOMN. | OmpenesieHne YHUCIOBON MOCIEIOBATENLHOCTH U CIOCOOB! ee 3amaHus. CpoiicTBa MK 1.2, IK 2.1,
@opMynel M TpaBWia | YUCIOBBIX MocienoBarenbHocTed. OrmpeneneHue Ipejena MociIe 0BaTeIbHOCTH. MK 2.2, TIK 3.1,
Qg QepeHIIpPOBaHUS. Boiuncnenne  mpegenoB  mocnenosatenbHocTed.  Ilpemen  ¢yHkuMm  Ha 2 TIK 3.2, TIK 3.5,
0ECKOHEUHOCTH. TIP601, TIP6 03-
[Tpenen pyHkuMUU B TOUKE. 2 05, JIP 05, JIP 09,
IIpakTuyeckoe 3ansaTue 15 Beruncienue npeaenoB GyHKIUN 2 JIP 13, MP 01,
IIpupamenne aprymenta. Ilpupamenue ¢yHkuuu. 3anadd, OpUBOAAIINE K 2 MP 04, Mp 07,
MOHATUIO Tpou3BoAHOW. OmnpeneneHue MNPOU3BOJHON. AJITOPUTM OTHICKAHMS JIps 01, JIPB 04,
IIPOU3BOTHON JIPB 08
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IIpakTHyeckoe 3ansiTue 16 Beruucnenue mpou3BoaHOM

Tema 10.2

[TpousBoaHbIC CYMMBI,
Pa3HOCTH  IIPOU3BEICHHUS,
YaCTHOTO

Conepixanue yyeOHOro MaTepuaia

®dopmynbl gudGepeHInpoBaHuUs.

[TpaBuna nquddepeHnupoBaHus

IIpakTnyeckoe 3ansaTue 17 Ilpumenenue mnpaBun IupGEepeHIUPOBAHUI TIPU
BBIUMCJIEHUH [TPOU3BOIHOM

Tema 10.3

[IpousBoaHkie
TPUTOHOMETPUUYECKUX
¢byukuit.  IIpousBoanas
CIIOKHOU (DYHKITUU

Copepxanue yaeOHOT0O MaTepuana
Omnpenenenue cinoxxHoi Gynkuuu. [Ipon3BoaHass TPUTOHOMETPUUYECKUX (YHKIUH.
[TpousBoHAas CIIOKHON PYHKIIMH

Tema 10.4 Coneprkanue y4eOHOro Marepuana
['eomeTpuueckuit u | [eoMeTpuyecKkuil CMBICT TIPOU3BOJHONW (YHKIUH — YIIIOBOW KOX(P(UIIMEHT
buznueckuit CMBICT | KacaTeIbHON K TpaduKy (YHKIIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOIHOM GbyHKIIMU. AJTOPUTM COCTaBJICHHsI YpaBHEHHUs KacaTeNbHOW K Trpaduky QyHKIUU
y=f(x)
IIpakTuueckoe 3ansaTue 18 Pemenne 3amauy Ha TEOMETPUYECKUH CMBICT
IIPOU3BOJHOM
Coneprkanne y4eOHOro MaTepuana
Ouznyeckuil (MeXaHWYECKUH) CMBICT MPOU3BOJHOM — MTHOBEHHAash CKOPOCTh B
MOMEHT BpeMeHH t: v =S’ (1)
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (comep:xaHue
NPHUKJIATHOTO MOIYJIS)
IMpakTnyeckoe 3ansaTue 19 Pemenue 3amau Ha PU3NIECKUI CMBICT POU3BOIHOM
Tema 10.5 Coneprkanne y4eOHOT0 MaTeprana

MOHOTOHHOCTh (YHKIUH.
Touku sxcTpemyma

[Tonsitue HenpepbiBHOM (yHkuuu. CBoiicTBa HenpepblBHOM ¢yHKIMH. CBA3b
MEXIy HeNpephlBHOCTbIO U AupdepeHunpyeMocTbi0 (QYHKIUMH B  TOYKE.
Bospacranne u yObiBaHuMe (YHKLIHH, COOTBETCTBHE BO3pACTaHHS U yOBIBaHUS
(GyHKINY 3HAKY TPOU3BOIHOM.

IIpakTuyeckoe 3anaTue 20 HaliTn Touku s3xcTpemMmyma GpyHKITUN
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IloHaTHE NPOM3BOMHOM BBICHIETO IOPSAKA, COOTBETCTBHE 3HAaKa BTOPOU

NPOM3BOJHONW BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajayd Ha
MaKCUMyM U MUHUMYM.

ITousrue ACUMIITOTHI, CIIOCOOBI BX OIIPECACIICHUS.

IIpodeccnonabHO-OPHEHTUPOBAHHOE coJep;KaHue (coneprkanue
MPUKJIAJTHOI0 MOAYJIfA)
ANTOpuTM UCCNeoBaHUS (DYHKIMM W TIOCTPOEHHUS ee Trpaduka ¢ TOMOIIBIO

IIPOU3BOJHOM.

Tema 10.6 HaubGombpuiee u

Coneprkanue y4eOHOro Marepuana

HaMMeEHbIIee 3HaueHus | HaxoxneHne HanOobIIero 1 HAaMMEHBIIETo 3HaYeHUH QyHKIuit

byHKIIUN 2

Tema 10.7 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

Haxoxnenue MPUKJIATHOTO MOTYJIsI)

onTuMansHOro pesynbrara | [Ipakruyeckoe 3ansTue 21 HanMensiee 1 HauOopiee 3Ha4YeHUE PYHKIUU 2

C IIOMOIIBI MPOU3BOIHOMN

B MIPAaKTHYECKUX 3a7adax

Tema 10.8 Coneprxanue yueOHOro MaTepuaia

Pemenne 3ama4. | @opmynsl u npaBuia quddepennuposanus. MccnenoBanne GpyHKIHMNA ¢ TOMOIIBIO

[TpousBoxHas GpyHKIMH, ee | Tpon3BoaHON. Hanbombiee 1 HanMeHbIlee 3HAYCHHUS (QyHKITUH 2

MIPUMEHEHNE IpakTnyeckoe 3ansaTue 22 KonrponpHas padora

Paznen 11. 16 (10/6) OK-01, OK-02,

IMepBooOpa3nasn OK-03, OK-04,

¢pyHkuuu, ee OK-05, OK-06,

NpUMeHeHHe OK-07

Tema 11.1 Coneprxanue yueOHOro MaTepuaa IIK 1.2, IIK 2.1,

[TepBooOpa3zHas ¢GyHKUUH. | 3aa4a O BOCCTAHOBJIEHMH 3aKOHA JBIDKEHHUS 110 M3BECTHOM ckopocTH. IToHsTHe K 2.2, 11K 3.1,

[IpaBuna HaxOoXJeHHs | uHTerpupoBanusi. O3HaKOMJIEHHE C TOHSTHEM HHTErpaja U MepBooOpa3sHOM aJis 2 IIK 3.2, IIK 3.5,

epBOOOPA3HBIX byukn y=f(x). ITP6 01, ITPG 02,
Pemenne 3ajad Ha CBA3b IIePBOOOPA3HON M €€ NPOU3BOJHOM, BBIUMCICHHUE [1P6 03, ITP6 04,
nepBooOpasHoil 11 AaHHOH ¢yHkuum. Tabmuma QopMmyn mid  HAXOXKICHHUS 2 I1P6 05, JIP 05,

JIP 09, JIP 13,
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NepBOOOPA3HBIX.

MP 01, MP 04.
MP 07, JIPB 04,
JIPB 08, JIPB 10

W3ydyeHue mnpaBuia BbIYMCIEHUS IepBoOOpa3HOM. IloHsATHE HEoOnpenerIeHHOro 2

MHTETpaja

IIpakTnyeckoe 3ansitue 23 Beruncienue HeOoNnpenenEHHOro HHTErpajia 2
Tema 11.2 Cogepxanue yaeOHOTO MaTepuaa
[Inoumanp KpuBONIMHENWHOW | 3ajaun, MPUBOJALIME K IMOHSITHIO OINPEAEICHHOIO MHTErpajga — O BbIYUCICHUH
Tparneunmu. ®opmyia | IIOMAAN  KPUBOJIMHEWHOW Tpamenuu, O nepeMelmeHnd Todku. [loHsTue 2
HreroTona — Jleitbuuiia OIPEIEIIEHHOr0 UHTETPAIIA.

IIpodeccnonanbHO-0PHEHTHPOBAHHOE coieprKaHue (conepxanue 2

NMPHUKJIATHOT0 MOIYJIA)

['eomerpuuecknii U ¢uznyeckuii cMpica onpeseneHHoro uHrerpana. dopmyna

Herorona— JleiibHuna
Tema 11.3 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
OnpeneneHHblil MHTErpall | MPUKJIATHOTO MOTYJIsI)
B KHU3HU IIpakTuyeckoe 3ansitue 24 ['eOMETpUYECKUIl CMBICT ONpPEAEIEHHOTO MHTErpaa.

®opmyna Hetorona - JleiiOnuna. Pernenne 3agau Ha MpUMEHEHHME MHTErpaja Jajs

BBIYUCIIEHUS (PU3MUECKUX BEIWYMH U IJIoLIa1ei

IIpakTnueckoe 3ansaTue 25 KoHrponbHas pabota. [IpuMeHeHHe orpeneseHHOro 2

MHTETpaJla IPY PELICHNH 3a7a4 2
Pa3gen 12. 36 (26/10) | OK-01, OK-02,
MHoOrorpaHHuKH M Teja OK-03, OK-04,
BpalIeHus OK-05, OK-06,
Tema 12.1 Coneprxanue yueOHOro MaTepuaa OK-07
Bepuunsl, pebpa, rpanu | [lonstue MHororpanHuka. Ero smemeHTsI: BepumiuHbl, pebpa, rpaHu. /luaroHans. IIK 1.2, IIK 2.1,
MHOT'OI'PaHHUKA Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH IIK 2.2, IIK 3.1,

2 K 3.2, TIK 3.5,
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Tema 12.2

IIpusma, ee
COCTaBJIAIOUINE, CEYCHHE.
IIpsmMas wu npaBuiIbHas

Copepxanne yaeOHOTO MaTepuana
[onsarue nmpusmel. Ee ocHOBanust u OokoBble TpaHu. Bricota nmpusmel. Ilpsmas u
HakJIOHHas npusMma. [IpaBuibHas npusma. Ee ceuenue

TIPU3MBI
Tema 12.3 Coneprkanue ydeOHOro MaTepuaia

[Mapannenenunen, kyO. | [IpakTnyeckoe 3ansaTHe 26 [lapayuienenurien, CBOWCTBA MPSIMOYTOJIBHOTO
Ceuenue KyOa, | mapaymenenumesna, kyo. Ceuenue Kyba, mapauienenurea

napaJiesienumnea

Tema 12.4 Copnepxanue yueOHOro Marepuaia

[Mupamuna, ee | [lupamuna u ee onemeHTsl. CedeHue mnupamuasl. l[lpaBunpHas nupamMua.

COCTaBJISIIONINE, CEUYCHHE.
[IpaBunbHasgs  mupaMuja.
YcedeHnHas mupamuaa

YceueHHas nmupamMuyia

Tema 12.5

Coneprkanue y4eOHOro MaTepuana

bokoBas u nosiHas | [Inomaas OOKOBOM M MOJHOW MOBEPXHOCTH MPU3MBI, TUPAMUIbI

MTOBEPXHOCTh MIPU3MBI,

MIUPAMMIBI

Tema 12.6 Coneprxanue yueOHOro MaTepuaa

Cummerpuss B kyOe, | [IpakTtnueckoe 3ansitue 27 CuMMETpUs OTHOCUTENIBHO TOYKH, HPSMOH,
napajulesienunese, wiockoctd. Cummerpust B KyOe, nmapaienenunene, npusMe, nupamuzae. Pemenue

IIpU3Me, MHpaMuIe

3a1a4

Tema 12.7
[Ipumepsl cumMmeTpuil B
npodeccun

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue

MPUKJIATHOTO MOYJIs1)

IMpakTuueckoe 3ansitue 28 CuMmerpus B NMPHPOAE, APXUTEKType, TEXHUKE, B
ObITY

Tema 12.8

[IpaBuibHBIE
MHOT'OTPAaHHUKH, ux
CBOICTBA

Copepxanue yueOHOro Marepuasa
[TonsiTre mpaBUIIBHOTO MHOTOTrpaHHUKa. CBOWMCTBA MPABUIBHBIX MHOTOTPAHHUKOB

I1P6 01, ITP6 02,
ITP6 03, ITPG6 06,
JIP 06, JIP 07, JIP
08, MP 02, MP
04, MP 05, MP
07, JIPB 08, JIPB
10
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Tema 12.9
Humusap, €ro
cocraBiptromue. CedeHue

Copepxanne yaeOHOTO MaTepuana
IIpodeccnoHanbHO-0OPHEHTHPOBAHHOE cojiepKkaHue (conep:xkanue
NPHUKJIATHOT0 MOIYJIA)

HUATUHIPA Hunuuap u ero snemenTsl. CedeHne HUAMHApPA (MapajieibHOe OCHOBAHHUIO U OCH).
Pa3Beprka uunmHapa

Tema 12.10 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue

Konyc, €ro | MPpUKJIAJTHOT0 MOYJISA)

cocrasistrome. CedeHue

Konyc u ero oanementsl. CeueHue KoHyca (MapajjieIbHOE OCHOBaHHUIO U

KOHYcCa MPOXOIAIIEE Yepe3 BEPIINHY), KOHUISCKUE ceueHus. Pa3BepTka KoHyca

Tema 12.11 Cogepxanue yueOHOTo MaTepuana

Y cedeHHbIi KOHYC. | YceueHHbI koHyc. Ero obpa3syrormas u Beicota. CedeHne yceueHHOro KOHyca
Ceuenue YCEYCHHOTO

KOHYcCa

Tema 12.12 Coneprkanue y4eOHOro MaTepuana

[ap u chepa, ux ceuenus

[ap u chepa. Bzaumuoe pacnonoxkenue chepsl u miockoctu. CedeHue 1apa,
cdepsl

Tema 12.13

ITousatue 06 00BEMe Tena.
OTtHolenne 00BEMOB
MOAOOHBIX TE

Copepxanuie yaeOHOTO MaTepHana
[TonsiTre 06 o6beme Tena. O0beM KyOa U MPSIMOYTOJILHOTO Mapalieenurea.

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cofiepKaHue (conepxanue
NPHUKJIATHOT0 MOIYJIS)

O6wem npusmbl U mmHApa. OTHOIIEHHEe 00beMOB MOAOOHBIX Ted. LIumuHaps! B
npodeccuoHaIbHOM e TeTbHOCTH

Tema 12.14
O0beMbl W IJIOLIAAH
ITOBEPXHOCTEN TN

Conepxanue yqaeOHOro MaTepraia

O6bemMbl MUpaMUAbl U KOHYCA.

O06nem mrapa.

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
NPHUKJIATHOT0 MOIYJIS)

IIpakTnyeckoe 3ansitue 29 PeneHue 3aqay, CBA3aHHBIX C HAXOXKJICHUEM 00BEMOB
Y TUIOIIA U TIOBEPXHOCTEN Ten

45




Tema 12.15

Copepxanne yaeOHOTO MaTepuana

Pemenne 3agau. | [lpakTuyeckoe 3ansaTue 30 KourpombHas pabora. OOBeMBl M IUIOLIAIU

MHoOrorpaHHMKd ¥ Te€ja | TOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS 2

BpalieHus

Pazgen 13. DjeMeHTHI 14 (8/6)

KOMOUHATOPUKH,

CTATUCTUKH W TeOpUH

BepoOsATHOCTEM

Tema 13.1 Coneprkanue y4eOHOro Marepuana

OcHoBHbBIC noHsTus | IlepectaHoBKH, pa3MeleHHUsI, COUCTAHMUS.

KOMOWHATOPUKH 2 OK-01, OK-02,

Tema 13.2 Conepxxanue yyeOHOro MaTepHuana OK-03, OK-04,

CoOniTHE, BEPOATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBbI OK-05, OK-07

coObiTus.  CriokeHHe U | cOOBITHI. YCIOBHAs BEPOATHOCTh. 3aBUCHMBIC U HE3aBUCHMEBIE COOBITHS. TeopeMbl MK 1.2, TIK 2.1,

YMHOXXEHHE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHIA. MK 2.2, TIK 3.1,

2 TIK 3.2, TIK 3.5,

Tema 13.3 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJaepKaHue (copep:xanue I1P6 02, TIP6 03,

BepositHoCTh B | IPUKJIAJHOTO MOIYJIfA) PG 05, TTIP6 07,

poeCCUOHATBHBIX IIpakTuyeckoe 3ausitue 31 OTHOCUTENBHAsT YAaCTOTa COOBITHS, CBOWCTBO €€ [1P6 08, JIP 05,

3aJa49ax ycToitunBocTd. CTaTucTuueckoe omnpeneraeHue BepossTHocTu. OleHKa BEPOSITHOCTH JIP 07, JIP 13,
COOBITUS 2 MP 01, MP 05,

Tema 13.4 Cogepxanue yaeOHOTO MaTepuana MP 07, JIP 07,

JuckpeTHas cinyyaiiHas | Buael ciayuailiHbix BenuuuH. OnpeneneHue AUCKPETHOM ClydyalHOM BETUYHMHBI. JIPB 08, JIPB 10

BCIMYHNHA, 3aKOH ee | 3akOH pachpeneNneHuss JIUCKPETHOM cllydailHOW Benu4uHbl. Ee 4uciioBbie

pacnpezeneHus XapaKTepUCTUKU 2

Tema 13.5 Cogepxanue yaeOHOT0O MaTepuana

3agaun martematudeckoi | Bapuauvonnsiii  psa.  [lomuron wactor u  rucrorpamma. CTaTUCTHYECKHUE 2

CTaTUCTHKH XapaKTePUCTHUKU psisia HAOIIOJaeMbIX TaHHBIX

Tema 13.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojepiKaHue (coxep:kanue

CocraBrnenne TaOIUI] U | MPHKJIATHOTO MOXYJIsI)
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JMarpaMM Ha IPaKTHUKE

IIpakTnyeckoe 3ansitue 32 IlepBuunas o0pabOTKa CTATHMCTUYECKUX JIAHHBIX.

I'padpmyeckoe wux mpeacraBieHue. HaxokaeHue CpelHUX XapaKTEPHUCTHK,
HaO0JII0JaeMBIX JTAHHBIX 2
Tema 13.7 Cogneprkanue ydeOHOro MaTepraia
Pemenue 3amau. | [IpakTtudeckoe 3ansitue 33 KoHTposbHas pabota DieMEHTH KOMOWHATOPHKHU.
DJeMeHTbI CobbITHeE, BepOosSTHOCTH COOBITUSA. CI0KEHNE U YMHOKEHHE BEPOSITHOCTEM
KOMOWHATOPHKH, 2
CTATHCTUKH W  TECOPHH
BEPOATHOCTEMN
Paznen 14. YpaBHeHus u 24 (12/12)
HepaBeHCTBa
Tema 14.1 Copepxanue yueOHOro MaTepuana
PaBHOCUIIBHOCTH PaBHOCWIIBHOCTh ypaBHeHHMI U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHCHHH M HEPAaBEHCTB. | PAaBHOCHIIbHBIX IIEPEX0/aX B YPABHCHUAX U HEPABCHCTBAX.
OK-01, OK-02,
OO0mIre METOIbI perIeHUs 2
= = OK-03, OK-04,
OO0mme MeTonbl peIIeHHWs] YpaBHEHWM: TIEpPeXoJ OT paBEeHCTBA (PYHKIUUA K 2 OK-05. OK-06
PaBEHCTBY apryMEHTOB IS MOHOTOHHBIX (YHKIHA, METOJ pa3joXKeHUS Ha -OI’< 07 e
MHOXHUTEJIM, METOJI BBEJICHUS HOBOM MepeMeHHOH, (DYHKIIMOHATBHO-TpaQUIeCKuit i
IK 1.2, TIK 2.1,
METOJ
= IK 2.2, TIK 3.1,
IIpakTuyeckoe 3ansaTue 34 MeTobl perieHns CTENEHHBIX YPaBHEHHMA 2 1K 3.9 LK 3.5
IpakTuyeckoe 3ansiTue 35 MeTOIbI pENICHNS OKA3aTENbHBIX YPABHEHHUI 2 PG 61’ 04 Hl;
o - ’
IIpakTyeckoe 3ansaTHe 36 Metoabl pereHus JorapupMHUUECKUX ypaBHEHUN 2 05. JIP 0%. JIP 10
2 2 2
Tewma 14.2 Copepxanue yaeOHOT0O MaTepuana
§ il y P _ _ MP 03, MP 07,
I'padmueckuit MeToJ | O0Imure MeToAbl pellieHns] HEPABEHCTB: MEPEXO0/ OT CPAaBHEHUS 3HAYCHUN (PYHKIIHIA JIPB 04. JIPB 08
o o o b b
pelieHus YPaBHEHUH, | K CpaBHECHWIO 3HAYCHWHA AapryMEHTOB IS MOHOTOHHBIX (YHKIIMA, METOJ IPB 10
HEPABEHCTB MHTEPBAJIOB, (PYHKINOHAIBHO-TpapUUECKUI METOI. 2
IpodeccnonaIbHO-OPHEHTHPOBAHHOE colep;KkaHue (coneprkanue 2

MPUKJIATHOTO MOYJIs1)
IIpakTnyeckoe 3ansatue 37 I'paduyeckuwii MeTon pelIeHHS YpaBHEHUH U

HepaBeHCTB.  lcmonb3oBaHWe  CBOWCTB M TpagUKOB  JUIsL  pEIICHUS

po(heCcCHOHATBLHBIX YPaBHEHUI]
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Tema 14.3 Copneprxanue yueOHOT0O MaTepuana

VYpaBuenus U HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Monynss mo onpeaenenuto. Ilpocreiimme

C MoayJIeM YPaBHEHHUs U HEPABEHCTBA ¢ MoayseM. [IpumeHeHne paBHOCWIBHBIX NEPEXOJ0B B
OIPECIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 2

Tema 14.4 Cogneprkanue ydeOHOro MaTepraia

VYpaBHEHH M HEPABEHCTBA | 3HAKOMCTBO C ITapaMETPOM. 2

C mapaMeTpaMmu [Ipocreiime ypaBHEHHs U HEPABEHCTBA C I1apaMeTPOM 2

Tema 14.5 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

CocraBiieHHEe M peELICHUE | MPUKJIATHOTO MOTYJIsl)

npodeccuoHanbHbX 3anad | [IpakTtuyeckune 3ansituss 38 PemieHue TeKCTOBBIX 3anad MPO(EeCcCHOHAIBHOTO

C IIOMOILBIO YPABHEHUH coJlepKaHus 2

Tewma 14.6 Cogepxanue yueOHOro MaTepuana

Pemenue 3amad. | [lpakTnyeckoe 3auaTHe 39 OO0ImME METOIBI PEIICHHS YPABHEHHIA. 2

VYpaBHEHHUsI U HEPABEHCTBA

3a 2 cemecTp 138

(86/52)

KoncynbTanun 12

IIpomexyTounas arrecranus (JK3amMeH) 6

Bcero: | 252
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3. YcaoBusi peajmzanuu nNporpaMmsl 0011€00pa3oBaTeIbHOT0 y4e0HOI0

npeaMera

3.1 TpeéoBaHusi K MHHHMAJBLHOMY MAaTepPHAIbHO-TEXHUYECKOMY

o0ecnmeYeHnIo

Peanuzanms ydgeOHOTO mpeameTra TpeOyeT HaIWyusl KaOMHETa MaTEMAaTHUKH IS

MIPOBEJICHUS 3aHATUN BCEX BUJIOB, MPEAYCMOTPEHHBIX 00pa30BaTebHON MPOTpaMMOid, B

TOM HYHCJIC TPYIIIOBBIX W HWHAWBHUAYAJIbHBIX KOHC}’J’IBT&HI/Iﬁ, TCKYHICTO KOHTPOJISI H

MPOMEXKYTOUYHOW aTTECTAllMU, A TaKXe JUIi CAMOCTOSITEIbHOM W BOCIHUTATEIBHOU

pa6OTLI. MaTepI/IaJ]LHO-TEEXHI/I‘ICCKaH 0aza COOTBCTCTBYCT ﬂeﬁCTBYIOHlHM CAHUTAPHBIM U

IMPOTUBOIIOKAPHBIM HOPpMaM.

MaTepI/IaJ]BHO-TeXHI/I‘ICCKOC OCHAIlICHHUC KaOMHETa

VI1.07 Maremartuka KabOuneT MareMaTHKH.

Ob6opynoBanue:

VYuennueckuit cron — 13

VYyenuueckuit cTyi - 26

Komnerorepnsiii cTon - 1

[TuceMenHsIif cTon - 1

Pacnamnoi mkad - 1

kad ¢ monkamu — 5 TymOouka - 2

Komnbrorepnsiii ctyn — 1

KomnbroTep ¢ JIMLIeH3MOHHBIM IPOrpaMMHBIM oOecrieueHreM — 1
WNuTepakTuBHas nocka - 1

ITpoekTop — 1 MenoBast qocka - 1

KomnbrorepHas mpis - 1

IIpunTep ans nevatu - 1

Harnaauere mocoowus 7.

WHCTpYKIIMOHHBIE TEXHOJIOTHYECKHE KapThl, I€MOHCTPALMOHHBIE y4eOHO -
HarJIsTHBIE TOCOOUSI, KapThl, IIAKATHI, TIOCTEPHI, TUAAKTUYSCKUNA U
pa3aaTouHbI MaTepHaIbL.

[lepeyenr  HEOOXOAUMOTO  KOMIUIEKTa  JIMIIEH3MOHHOTO U CBOOOIHO

pacpoCTpaHseMOro MPOrPaMMHOTO OOECTeUeHUs, B TOM YHCJIE OTECYECTBEHHOTO

IPOU3BO/ICTBA.

No

HanmMeHnoBaHMe TUIIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOr0 MPOrPaMMHOTO

n/m obOecrieyeHus, B TOM YUCJIe OT€YECTBEHHOI0 TPOU3BOJICTBA

1 Oducnoe 10 u3 cocraBa makera Microsoft Office 2019

2 Omnepamonnast cuctema Microsoft Windows 10 mus  oOpasoBaTelbHBIX
OopraHu3anuu

3 AHTHUBHpYCHOE porpaMMHoOe obecrieuenne Kacnepckwii

Peanuzanmu mporpammbl - o0mieoOpazoBaTensHOTO  mpeaMeTra MaTtemaTuka

obecrnieyeHa yueOHO-METOUYECKON IOKYMEHTAIUEH.

BaeaynutopHas paboTa COMpPOBOKIAETCS METOANUESCKUM 00ECIICUCHHUEM.
OO6yuaroruecss obOecreueHbl J0CTyIIoM K oOpa3oBartesbHOM miatgopme Moodle

(https://cno.uxknmnumn.pd/)
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3.2 TpeOoBaHMs K KAaJAPOBBIM YCJIOBUSIM peaju3aliuv 00pa3oBaTelbHOH
NPorpamMmblI

Peanuzanus oO0pa3oBaTelbHON MPOrpaMMbl OOECIICUUBAETCS 11€1arornyeCKUMHU
pabOTHUKAMU KOJUJIEJKAa, a TakkKe JIMIIAMHM, TPHUBJICKAEMbIMU K pealu3aluu
o0pa30BaTeNbHON MPOrPaMMBbI, B TOM YUCIIE W3 YUCIAa PYKOBOAMUTENEH U paOOTHUKOB
OpraHu3allvii, HaIlpaBJEHUE MAESATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIaCTH
MpOoECCUOHAIEHON ~ ESITEIBHOCTA W HMMEIONIUX CTaX paboThl B JaHHOU
npodeccroHanbHOM 00J1aCTH HE MeHee 3 JIeT.

[lenarornueckue pabOOTHUKH, WPHUBJICKAEMbIE K pead3aliid MpPOrpaMMbI
MOJIY4alOT JIOMOJIHUTENbHOE MpodecCHOHAIbHOE 00pa3oBaHUE MO IporpaMmmam
NOBBIIICHUS KBaM(UKanuu He pexxe 1 paza B 3 roga, ¢ yueToM paclIMpeHus CIeKTpa
MpOQECCUOHANIBHBIX KOMIETEHIMA, B TOM 4YHUCI€ B (OpPME CTaXUPOBKU B
OpraHu3alMsIX, HaIpaBlICHUE JESITEIBHOCTH KOTOPBIX COOTBETCTBYET OOJACTH
PO ECCUOHAIBHOM €SI TEIbHOCTH.

3.3 UndopmaunonHoe odecrieuenue odoyyenus. Ilepeuenb pekoMeHayeMbIX
yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOH JTUTEPATYPbI

Jlia peanuzanuu NporpamMmbl Kaxabld oOydaromuiicss odbecredeH JOCTyNoM K
0azaM JaHHBIX U OMOIMOTEYHOMY (OHIY OO0pa30BaTEIBHOW  OpraHU3AIMH.
bubmuoreunbiit (poHI HMMeeT TeuYaTHbIE W/WIM DJIEKTPOHHBIE OOpa3oBaTebHBIE U
MH()OpPMAIMOHHBIE  PECYPChl,  PEKOMEHJIOBAaHHbIE  [UJI1  HCIOJb30BAaHHUS B
00pa3oBaTeNbHOM NPOLIECCE, HE CTapIle MATH JET C MOMEHTA U3/IaHHUs.

OcHoBHas JuTeEparypa:

1. AnexcannpoB, A.J[. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO
ananu3a, reometpus. ['eomerpus. 10-11 knaccer : yuebnuk / A Jl. Anexcanapos, JLA.
Bepnep, B.W. Peokuk. — M. : UznarensctBo «IIpocBemenuey, 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIH

2. Mopnkosuu, A.I'. Anre6pa u Hayaia MareMaTuyeckoro axaimmsa. 10
kiacc: B 2 u. Y. 1. YueOnuk s ydammxcs o01meo0pa3oBaTeIbHbIX YUPEKICHUM
(npodunehelit ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 457 c¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIH

3. Mopnkosuu, A.I'. Anrebpa W Hayana MareMaruyeckoro anamumza. 11
knacc: B 2 u. Y. 1. Yyebnuk nns yvammxcs oOmeo0pa3oBaTeIbHBIX YUpPEKICHUN
(npodunehuelil yposenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muemosuna, 2020.
- 351 c¢. — ISBN 978-5-346-03199-4/ - TekcT : HemocpeICTBEHHBIH

4. Mopnkosuu, A.I'. Anrebpa u Hayana MaremaTudeckoro ananuza. 10
kinacc: B 2 4. Y. 2. 3amaynuk ns ydamuxcsi 001eo0pa3oBaTebHbIX YUPEKISHUN
(npodunehelil ypoBens) / A.I'. Mopakosuy, JI.O. Jleanmesa, JI.W. 3BaBud [u ap.] - M.

Mmuemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekct
HEMOCPEICTBEHHBIN
S5. Mopnkosuu, A.I'. Anre6pa W Hayajia MaTeMaTWyeckoro aHammsa. 11

kinacc: B 2 4. Y. 2. 3amaynuk ns ydamuxcsi 001eo0pa3oBaTeNbHbIX YUPEKISHUN
(npodunehuelil ypoBensb) / A.I'. Mopakosuu, JI.O. Jlenumesa, JI.M. 3BaBuy [u mp.],-
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M. : Muemosuna, 2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekct
HEMOCPEICTBEHHbBIN

JlonoiHUTEIbHAS JIUTEepaTypa

1. boromosioB H. B. IlpakTtuueckue 3aHatusi mo marematuke. B 2 4. [Tekcr]:
yaebHoe nocooue qis CI10/ H. B. boromornos. Y. 1. - 11-e uzna., nepepad. u gor. - M.:
FOpaiit, 2019. - 327 c.: un. - (IIpodeccuonanpHoe 0OpazoBaHue).

2. Hanasn, A. A. Maremaruka [Tekct]: yueOnuk/ A. A. agasH. - 2 uza. - M.:
®opym, 2010. - 544 c. - (IIpodeccuonanbrHOE 00pa3OBaHME).

['enppang MU.M., I'naronesa E.I'., lnons 2.5. OyHkiuu u rpaduku (OCHOBHBIE
npuémsl). — M.: MIHTHMO, 2015

3. I'yceB U.E. Marematuka. — M.: U3gatensctBo ACT, 2018

4. KomvoropoB A.H. u np. Anrebpa u Havana ananu3za. 10 -11 k1. — M., 2012.

5. JlmtBak H., Paiiroponckuii. Komy HyxHa maremartvka. [loHsATHass kHMra o
TOM, Kak ycTpoeH 1udposoit mup — M.: OOO «Maunn, UBanos u ®epbepy», 2018

6. Ilepensman 5. JKuas marematuka — CII0,: OOO «ToproBo-u3maaTenbCKuii
oM «AMdopar, 2016

7. luxoBa H.A. 3amaun c¢ sxoHoMuueckuM coaepxanuem. — M.: MJIEKCA,
2019

8. COopHUK 3ajad Mo MaTeMaTuke ¢ pemeHusmu. 8-11 ki./ mox pen. M.U.
CkanaBu. — MockBa: Mup u OGpazoBanue, 2018

JluaakTHYecKue MOCOOUA M CTIPABOYHbIE H3TAHUS

1. bammakoB M.M. Maremaruka. Kaura gns npenogasarens. MeToau4eckoe
nocooue. — M.:2013

2. bammakos M.U. II1.U. lpranos. MeToguueckoe 1mocoOue I MOArOTOBKH K
EI'D. —M.: 2011

3. Kpamop B.C. [loBTopsiem U cucTeMaTHU3UpPyeM IIKOJIBHBIN Kypc anreOpbl u
Hayana aHanu3za. [Ipoceemenue, 2012r.

4. Makcumos, O.B, MaxoTtkuna A.M. Teopust BEpOSATHOCTEN U MaTEMaTHYECKast
cratuctuka: ydebd. mocobme /PoctoB H /I Denukc 2018- 347c.-(Cpennee
npodeccruonanpHOe 00pa3oBaHUe)

5. Omenpuenko, B.II., Kypb6artora, D.B. Maremaruka: y4ue6. nmocooue/ PoctoB H
/[: ®ennkc 2019- 380c.-(Cpennee npodeccHoHAIBHOE 00pa30BaHUE).

6. Xnesnrok H.H., isanoBa M.B. ®opMupoBaHne BBIUYMCINUTEIBHBIX HABBIKOB
Ha ypokax matematuku. 10-11 knaccel. — M.: MJIEKCA, 2018

7. Upmmkun A.I'. CnpaBounuk no matematuke. «Hayka»; Mocksa — 201 1r.

8. IlMumosa, II.M, Ilumo A.E. Marematuka: yue0. mocobue g CIIO
Bousrorpan: U3narensckuit JJom «u -Dommoy» 2014-224¢.um.

Ilepuoauueckue u3gaHus

1. MaremaTrKka : y4eOHUK ISl CpeaHero npodeccuoHanbHOro obOpa3oBaHus /
O. B. TarapuukoB [u 1p.] ; mox obmei pemaknueirt O. B. TatapaukoBa. — Mockba :
M3narenscTtBo IOpaiit, 2019. — 450 ¢c. — (IlpodeccnonanpHoe oOpa3oBaHHE). —
ISBN 978-5-9916-6372-4. — TexkcT : snexTponnsiii / ObpazoBarenbHas 1uiatdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/433901
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JIeKTPOHHbIE 00pa30BaTe/ibHbIE PeCypChl

1. Enunas xosekius [ludpoBeix oOpasoBareibHBIX pecypcoB- WWw.school-
collection.edu.ru

2. HWudopmanuoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTepUabl -
http://fcior.edu.ru

3. OO6pazoBaTenbHBIN MaTEMATUYECKUI cauT Exponenta.ru
https://hub.exponenta.ru/post/materialy-dlya-prepodavaniya-matlab

4. Poccuiickas anekTpoHHas mkona - https://resh.edu.ru/subject/

5. Dnextpounsie yueOHHKHU: «['eomerpust 10 kmaccey, «I'eomerpus 11 kmacey,
«Anrebpa n Hauvana anammsa 10 kimace», «AnreOpa m Havanma aHanm3a 11 kmace» -
000 «MobunsHOE DnekTponHoe O6pa3oBanue» - https://edu.mob-edu.shop

6. DnexTpoHHbIN yueOHMK «Matematuka B mkosie, XXI Bek»- http://school-
collection.edu.ru

DJIeKTPOHHBbIE HH(OPMAIHOHHBIE PeCypPChl

1. Bcepoccuiickue ~ MHTEpHET-OJMMIIMAABL.  [DJIEKTPOHHBIM  pecypc]:
https://online-olympiad.ru

2. Bes 3JIEMEHTapHast MaTeMaTHKa [D7eKTpOHHBIHI pecypcl:
http://www.bymath/net

3. Beiciras matematuka. URL: http://www.matclub.ru

4. Enunas KoyuleKuusi HUQPOBBIX 00pa30BaTEIbHBIX PECYPCOB. [DJIEKTPOHHBIM
pecypc]: http://school-collection.edu.ru

5. Uudopmannonnas cucrema «EgumHoe OKHO noCTyma K 00pa3oBaTelbHBIM
pecypcamy». [DnekTpoHHbIN pecypce]: http://window.edu.ru

6. HWHdopmanmoHHble, TPEHUPOBOYHBIE U KOHTPOJbHBICE  MaTEpPHAIIbI
[DnexTponHsIit pecypc]:/ www.fcior.edu.ru

7. Maremarudeckass IIKOJIa B HHTEpHETE. - [DJIEKTpOHHBIA pecypc]:
http://www.bymath.net

8. Hayunas nsnextponnas Oubnuorexa (HDOB). - [DnexrponHHsId pecypc]:
http://www.elibrary.ru

9. OrtkpeIThil  KOUIEMK. MaremMatuka. - [DJIEKTpOHHBI  pecypc]:
https://mathematics.ru
10. [ToBTOpHUM MATEMATUKY. - [ DneKTpOHHBI pecypcl:

http://www.mathteachers.narod.ru

11. CnpaBouHMK 1O MaTeMaTUKE JJIsl MIKOJIBHUKOB. - [DIEKTPOHHBIA pecypc]:
https://www.resolventa.ru/demo/demomath.htm

12. Cpengnsass maremaTHyeckass MHTEPHET IIKOJA. - [DJEKTPOHHBIN pecypc]:
http://www.bymath.net

13. ®enepanbubiii moptan «Poccuiickoe o0pa3oBaHue». - [DIEKTPOHHBIN
pecypc]: http://www.edu.ru

14. denepanbHBIA LEHTP HWHGOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB. -
[DnexTpoHHBIHA pecypc]: http://fcior.edu.ru
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4. KoHTpoib W OLIEHKAa pPe3y/JbTATOB OCBOEHHSI 0011€00Pa30BaATEIbHOIO
y4eOHOro npeamera

KoHTpoab 1 oneHKa pe3ybTaToB OCBOCHHUS 00111€00pa30BaTEIbHOTO Y4eOHOTO
IpelIMeTa PacKphIBAIOTCS Yepe3 TUCHUIUIMHAPHBIC pe3yJIbTaThl, HANpaBIICHHbIE Ha
dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam
coJiep KaHusl yueOHOro MaTepuarna.

Oo6masi/mpogeccuoHanbHAS Pazpen/Tema THun oeHoOYHBIX
KOMIIETEeHIUA MeponpusTUs
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/c®, 1.4, 1.5, TectupoBanue

perieHus 3anay

1.6

VYeTHbII onpoc

npoeCCuOHaNLHOM 123 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/e, | Maremarnuecknit
ACATEILHOCTH P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 JHICTAnT
TIPUMCHHUTEIIEHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAS
K Pa3IHYHBIM KOHTEKCTaM I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
PS5, Temsr 5.1,5.2 pabora
P 6, Temr1 6.1, 6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Teme1 7.1,72,73,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

IPAKTUYECKUX padboT
3amuTa TBOPUYECKUX

pabor
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Jamura
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MR THBHITYATBHBIX
P 10, Temsr 10.1,10.2, 10.3, 104

IIPOCKTOB

P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

KonTponabHas padbora

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

II-o/c, 14.6
OK 02. cnonp3oBarth P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHEIE CPECTBA 1.6 VCTHBIH ompoc
HOMCKa, aHAIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | \aremaruueckuii
HHTEpTpeTatiH 12>§ Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
HHGOpMAIKH, B P4, Tewwi 4.1, 42, 43, 4.4, 4.5, 4.6, 4.7 | VinuBryansias
UH(POPMALOHHEIE T-o/c, 4.8. 4.9, 4.10, 4.11 CaMOCTOSATENIbHAS
TEXHOJIOTHH JJIs P35, Temnr 5.1,5.2 pabora
BBINIOJTHEHUS 3a]1a4 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npogeccuoHaTbHON 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB
JESATETbHOCTH P7, Temsr 7.1,7.2,7.3,7.4,7.5, .6, MPAKTUYECKUX PaboT

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

3amuTa TBOPUECKHUX
pabort
3amura

3
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue
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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

WHAUBUIYAJIbHBIX
IPOEKTOB
KonTposabnas padora

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

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3K3aMEHAIHOHHEIX

IT-o/c, 13.6 S [aHHil

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

IT-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
peanu3oBbIBaTh cobcTBeHHOE | 1.6 YcTHBIH onpoc
npodeccHoHaNbHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
JUFHOCTHOS PasBuTHE, B 3, Towst .1,32, 33 ok, 3.4 uicran
TpEAUPUHUMATCIIBCKYIO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIYaIbHAS
NS TEIILHOCTh B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
npodeccroHanbHOI chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOMW I'PAaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNIbTaToB

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

P 8, Temsr 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, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTUYECKUX paboT
3amura TBOPUECKUX
pabor

3amuTa
WH/IMBUIYATbHBIX
IIPOEKTOB
KonTponbnas padora

P 12, Temsr 12.1, 122, 12.3, 12.4 Bemonerie

P 13, Tems 13.1,13.2,13.3, 13.4, 13,5 | PX3aMCHALHOHHBIX

IT-o/c, 13.6 3alaHnu

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

[T-o/c, 14.6
OK 04. DdbdexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanwue
B3aWMO/IEVCTBOBATH U 1.6 VYcrHblil onpoc
paboTaTh B KOJUIEKTHBE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
KoManzAe P 3, Tem 3.1,3.2, 3.3 TI-o/c, 3.4 JIRTArT

P4, Temp 4.1,4.2, 4.3, 44,45, 46,47 | HABAIyabHS

IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA

P 5, Temsr 5.1, 5.2 paborta

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB

P7 Temo1 7.1,72,73,74,7.5,7.6,
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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

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

MPaKTUYECKUX paboT
3anmra TBOPYECKHUX
pabort

3ammra
WHIVBUIYaIbHBIX
MPOEKTOB
KonTpomnpHas pabota
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P12, Temn 12.1,12.2,12.3,12.4 Brinmonnenue

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 AK3aMEHALIMOHHBIX

IT-o/c, 13.6 3amaHuil

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

IT-o/c, 14.6
OK 05. Ocy1iecTBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYcrHblii onpoc
KOMMYHHKAIHIO Ha P 2, Temu 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/C, | Maremarmueckuii
TOCYJIapCTBCHHOM SI3BIKE }2)29 Temst 3.1, 3.2, 3.3 [-o/c, 3.4 JUKTaHT
Poceniickoit eacpauuu ¢ | p 4 Tevpy 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBUIyabHAs
y4eTOM 0COOEHHOCTEH T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS
COILIMATILHOTO U KYJIbTYPHOTO P 5, Tems 5.1, 5.2 paborta
KOHTEKCTA P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3ysbTaToB

562, Temur 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, NPaKTHYECKUX paBoT

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7
II-o/c, 4.8, 4.9, 4,10, 4.11

P5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5, 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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

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

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

3anuTa TBOPYECKUX
pabor

3ammura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTposabnas padora
Brmonnenne
JK3aMeHaIIMOHHBIX
3aJIaHUN

OK 06. IIposBasaTs
rpakTaHCKO-
MaTPUOTUIECKYIO TIO3UIIHIO,
JIeMOHCTPHPOBATH

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5,
1.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

TectupoBanue
VYeTHbII onpoc
Maremarnueckuit
JUKTaHT
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O0CO3HAHHOE MOBEJICHUE Ha
OCHOBC Tpa,Z[I/II_II/IOHHI:IX
00IIIEYETIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3AIUU
MEKHAIIMOHAIBHBIX U
MEXKPEIUTHO3HBIX
OTHOIIICHUH, TPUMEHSTh

P7, Temu1 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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

NupuBunyanbHas
CaMOCTOSITEeJIbHAS
paborta
IIpencraBinenue
pe3yJIbTaToB
MPAaKTHYECKUX paboT
3aiuTa TBOPUYECKHUX
pabor

CTaHJapThI 3amura
AHTHUKOPPYIIIUOHHOTO WHIUBUIYabHBIX
ITOBEICHUS MPOEKTOB
KonTposabnas padora
Brimonnenue
9K3aMEHAaIIMOHHBIX
3aJIaHUN
OK 07. ConencTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcrHblil onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremaruueckuii
HPHMEHSTS SHARI 06 P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 JieTanT
M3MCHCHUM KTUMATa, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBUIYaIbHAs
IIPUHIIMITB O€PEIKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENIbHAS
MPOM3BOJICTBA, Y3 (HEKTUBHO P 5, Tems1 5.1, 5.2 pabora
JIEFCTBOBAThH B P 6, Temr! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BhIYAIHBIX CUTYAIHSIX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNIbTaToB

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX

7.12,7.13,7.14,7.15,7.16, 7.17 paboT

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 SammTa

P9, Temr1 9.1,9.2,9.3,9.4,9.5 HHHBHTY AT HBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4

IPOCKTOB

P11, Temsr 11.1,11.2, 11.3 IT-0/c, Konthosbias babora

11.4,11.5, 11.6 I-o/c, 11.7 BO POJILHAA pabo

P12, Temsi 12.1, 122, 12.3,12.4 PITOTHEHHC

P 13, Tembt 13.1, 13.2,13.3,13.4, 13.5 | PK3aMCHAUNOHABIX

IT-o/c, 13.6 3aaHnn

P 14, Temsr 14.1,14.2, 143, 14.4, 14.5

II-o/c, 14.6
IIK 1.1. OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4, 1.5, TectupoBanue
cAauy-IPUEMKY CBIpbS U 1.6 VYeTHBIT onpoc
PACXOIHBIX MATEPHAIIOB IS g 62’ Temer 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | Maremarmueckuit
MIPOU3BOJICTBA MOJIOYHOM P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 JUKTAHT
HPOAYKLMH P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyabHAs
[IK 1.2. Oprann3oBsiBaTh [I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATENIbHAs
BBIIIOJTHEHUE P 5, Tems1 5.1, 5.2 pabora

4
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TEXHOJIOTUYECKUX ONeEpauun
MPOU3BOACTBA MOJIOYHOMN
MPOAYKLIHUH Ha

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

IIpencrasinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT

ABTOMATHU3HPOBAHHBIX 3amuTa TBOPUYECKHUX
TEXHOJIOTMYECKHUX JTUHHUIX B 7.12,7.13,7.14,7.15,7.16, 7.17 pabor
COOTBETCTRIM C P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Sammra
TEXHOJOTHYECKUMU P9, Tems 9.1,9.2,9.3,9.4.9.5 WHIVBUYATbHBIX
HHCTDYKLIAMH P 10, Temsr 10.1, 10.2, 10.3, 10.4 1pOCKTOB

P11, Temsr 11.1, 11.2, 11.3 TI-0/c,

11.4,11.5, 11.6 -o/c, 11.7 Kontponsias padora

P 12, Temsi 12.1, 122, 12.3, 12.4 Brinosmenne

P 13, Temsr 13.1,13.2,13.3,13.4,13,5 | PX3aMCHALHONHBIX

I1-o/c, 13.6 3alaHun

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

IT-o/c, 14.6
[IK 2.1. Opranu3oBbIiBaTh P1, Tema 1.1, 1.2, 1.3 [-o/c’, 1.4, 1.5, TectupoBanue
BXOJIHOIT KOHTpOJIbL KauectBa i | 1.6 VYeTHBII onpoc
0€30I1aCHOCTH MOJIOUHOTO P2, Temwt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuit
CBIPBSI M BCTIOMOTATEIbHBIX %’2 Temtr 3.1, 3.2. 3.3 [l-o/c. 3.4 JIUKTAHT
KOMIIOHEHTOB, YIAKOBOYHBIX | p 4” TembL 4'1” 4.2’, 43 4.4, ’4_5, 46, 4.7 WuauBuayanbHas
MaTepuaosB, -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
IIPOU3BOJCTBEHHBIN KOHTPOIb | P 5, Temsl 5.1, 5.2 pabora
nony(abpukaros, napamerpos | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
TEXHOJIOTHYECKUX MPOIECCOB 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3yNIbTaToOB

1 KOHTPOJIb Ka4€CTBAa F'OTOBOU
MOJIOYHOM MPOIYKIUH .

I1K 2.2. KonTponupoBartb
MIPOU3BOJICTBEHHBIE CTOKH U
BBIOPOCHI, OTXO/IbI
IIPOU3BOJICTBA, IPUTOJHBIE U
HEIPUTOJIHBIE [T

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 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

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonTtponbHas pabora

JJbHEUIIEN TPOMBILLIIEHHON P12, Tems 121, 12.2, 12.3, 12.4 Brinonnenune
nepepadoTiH. P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | 2K3aMCHALHOHHBIX
[1K 2.3.ITpousBoanTh I-o/c, 13.6 3aJaHuN
1m1abOpaTOPHBIC UCCICTOBAHHS | P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5

KauecTBa U 0€30I1aCHOCTH M-o/c. 14.6

nony¢gabpruKaToB U TOTOBBIX ’

MPOYKTOB B MPOIIECCE

MIPOU3BOJICTBA MOJIOYHOM

MIPOTYKITHH.

I1K 3.1. IlmanupoBath P 1, Tema 1.1, 1.2, 1.3 IT-0/c®, 1.4, 1.5, TectupoBanue
OCHOBHBIE TTOKa3aTeIN 1.6 YcrHbIi onpoc
IPOM3BOACTBEHHOTO P2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
npoiecca. 2.6 JUKTAHT

5
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1K 3.2. ITnanupoBatb
BBITIOJTHEHUE paboT
HCIIOJIHUTEIISIMH.

[IK 3.3. Opranu3oBbiBaTh
paboTy TpyI0BOIrO
KOJUIEKTHBA.

[1K 3.4. KoHnTposupoBath X011
U OLICHUBAThH PE3yJIbTaThl
paboThI TPYIOBOTO
KOJUIEKTHBA.

[IK 3.5. Bectu yuétHo-
OTYETHYIO JOKYMEHTALUIO.

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

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

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,

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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

NupuBunyanbHas
CaMOCTOSATEIbHAS
paborta
IIpencraBinenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3ammuTa TBOPYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTposabnas padora
Bremonnenue
JK3aMEHAIIMOHHBIX
3aJIaHUN

PesynbTaTsl 00yyeHus

MeToabl OIEHKH
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I1P6 01

c(hOpMHUPOBAHHOCTH MpeACTaBICHUI 0
MaTeMaTHKe KaK YaCTH MUPOBOM KYyJIbTYPHI U O
MecTe MaTeMaTUKHU B COBPEMEHHO

UMBUJIM3ALMU, O croco0ax OMHCAaHHUS Ha
MaTeMaTUYeCKOM SI3bIKE SBJICHHHM pPeaTbHOTO
Mupa

I1P6 02

c(hOpMUPOBAHHOCTh MpeICTaBICHUM 0
MAaTEeMaTUYECKUX MOHATUSAX KAaK O BaXKHEUIIMX
MaTEeMaTHYeCKUX  MOJENAX,  IMO3BOJISIONINX
OMHUCHIBATh M H3y4aTb pa3HbIE IPOLIECCHl U

SIBJICHUA, ITIOHUMAaHHEC BO3MOXXHOCTH
AKCHUOMATH4YCCKOI'O MMOCTPOCHUMA
MaAaTEeMAaTUYCCKUX TCOpHﬁ

ITP6 03

BJIaACHHC MCTOAaMU JOKa3aTCJIbCTB n

AJITOPUTMOB PCHICHHWA, YMCHHUEC UX IIPUMCHATD,
MNPOBOAWTL JOOKA3aTCIIBHBIC PACCYXICHUSA B
X0AC PCUICHUA 3a1a4

I1P6 04

BIIQJICHUE CTAHIAPTHBIMM IIPUEMaMH PELICHUs
paloHaIbHBIX U UppalMOHAIIbHBIX,
[I0Ka3aTeNbHbIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX ypaBHEHUI U
HEPABEHCTB, WX CUCTEM; HCIIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM, B TOM
yycie JUid  NOMCKAa IIyTH pEIIeHUus U
WUIIOCTPAllMM  pPELIEHUs]  ypaBHEHUH U
HEPABEHCTB

I1P6 05

c(OPMHPOBAHHOCTh IIpEICTaBICHUN 00
OCHOBHBIX TIOHATHUSX, UAESIX M  METoJax
MaTEMaTHYECKOT0 aHaJIn3a

I1P6 06

BJIQJICHUE CTAHIAPTHBIMHM IPUEMaMH PELICHUs
paloHaIbHBIX u HppalMOHATIbHBIX,
[IOKa3aTeNbHbIX, CTETICHHBIX,
TPUTOHOMETPUUECKHUX ypaBHEHUI U

HEPABCHCTB, UX CUCTEM;

OrneHka pe3yinbTaToOB YCTHBIX OTBETOB, PELICHUS
3aj7a4 (B TOM 4Hcie MpodhecCHOHaATbHO-
OpPUEHTUPOBAHHBIX ), CAMOCTOSATEIbHBIX PadoT,
NPaKTUYECKUX paboT, 3aJaHHii IK3aMeHa

OreHKa pe3ynbTaTOB YCTHBIX OTBETOB, PEIICHUS
3aja4 (B TOM 4Mcie MpohecCHOHaIbHO-
OpPUEHTUPOBAHHBIX ), CAMOCTOSTENBHBIX PadOT,
MPAaKTUYECKUX paboT, 3aJaHUI IK3aMeHa
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