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No 413y
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1. OOmas xapakrTepucTuka @pPUMepPHOH padouyeil  MporpamMmbl
0011e00pa3oBaTeJIbHOI0 Y4eOHOI0 peaMeTa MaremMaTuka

1.1. Mecto npeaMeTa B CTPYKTYpe npogeccuoHAIbHOM
o0pasoBareabHoil nporpammsl CIIO:

OO6mieoOpa3oBaTenbHBIA ~ Yy4eOHBIM mpeaMeT MareMaTtnka  SBISCTCS
00si3aTeIbHONM  4YacThi0  00IIe00pa30BaTEeIbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammbel B cootBerctBUU ¢ PI'OC mpodeccun 19.01.19 Anmapatumk —
orepaTop MPOU3BOJICTBA MPOAYKTOB MUTAHUS >KUBOTHOTO MPOUCXOKICHHUS

1.2. Hean u nuianupyemMbie pe3yibTAThl OCBOCHHS NpeAMeTA:

1.2.1. Heab npeamera

CopepxaHue MporpaMMbl 00I1€00pa30BaTENbHOIO y4e€OHOro IpeaMera
MaTteMaTuka HampaBJI€HO Ha JIOCTH)KEHHE PE3YJIbTaTOB €€ U3YYCHHUS B
cootBercTBUM € TpeboBanusiMu PI'OC COO c yuderoM mnpodeccuoHanbHON
HanpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaTEJIbLHOIO
npeamera B coorBercTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3Hauenue npeamet umeet npu popmupoBanuu u pazsuruu 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, OCO3HAHHE IICHHOCTH
MacTepCcTBa, TPYIOII00UE;

- TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTHU
TEXHOJOTNYECKOW U CONMAIBHON HAIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHHIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOHATH TAKYIO JACATCIBHOCTD;

- HHTEpEC K Pa3ITUYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMN HeﬁCTBHﬂMHI

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 KOPPEKTUBHI B JACSITENHLHOCTh, OIICHUBATH

COOTBCTCTBUEC  pPEC3YyJIbTATOB  LCJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHbIE
[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 ONEpPUPOBATH MOHATHAMHU: (QYHKIINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IIPOU3BOIAHBIE JIEMEHTAPHBIX

(b yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0BATh B
[POCTEHIINX Cllydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINIA; 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 TIOCTIEICTBHIA eI TEILHOCTH;

- 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,

AQHAJIN3UPOBATh IOJTYYEHHBIE B XOJ€ PpEIICHUS
3ajaud  pe3ysbTaThl, KPUTHYECKU OIIEHWBATh HX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

HOBBIX YCJIOBUSX;
- YMCTb NECPCHOCUTL 3HAHUA B IO3HABATCIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HbIX

MpeIMETHBIX 00IacTei;

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

[MO3HABATEILHON U COLMATIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMU: PAllMOHANbHAS (PYHKIHS,
rokazaTenbHast QyHKIHS, cTerneHHast pyHKIus,
imorapumuyueckas GyHKUIUsSA, TPHTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH U3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'paMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[PEMETOB U 3aJ1a4u U3 PeaIbHOM KHU3HH; BbIpaXaTh (opMyIaMu
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, 33Jja4H U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMU (DUHAHCAMU); COCTABIIATh BBIPAXKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBHUIO 331a4H,
MiCCIIeI0BaTh MOJyYeHHOE PelleHHE U OLEHUBATh
[PaB/0M10I00HOCTh PE3yJIbTAaTOB;

- YMETb OIEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MeraHa, HauboJblee U HaMMEHbIIee 3HAUSHHSI, pa3Max,
UCHepCcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMALIUIO, TIPEICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpaukax, OTpakarollyo CBOMCTBa
[peasTbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMALIUIO C
[TOMOIIIBIO TaOJIHII 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 BEIYUCIISTH
BEPOSATHOCTH C UCIOJIb30BaHUEM I'paUUECKUX METO/IOB;
[IPUMEHATH (POPMYJIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BETMUMHAMH;, YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBLINX YKCEN B IPUPOTHBIX U
OOILIECTBEHHBIX SBJICHHSAX;

- YMETh OIIEPUPOBATh NOHATHAMU: TOYKA, MPsMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBIH yroj, CKPEIINBAIOIIUECS PSIMBIE,
apayIeIbHOCT M MEPIIEHAUKYIAPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXIY TPSMBIMHU, YTOJI MEXY IPSIMOM U TUIOCKOCTBIO, YTOJI
MEXKIy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 TIOCKOCTH,
[pacCTOSTHUE MEXKAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BaTh IIPH PELICHUH 331a4 N3yUYCHHbIE (aKThl U
TeopeMbl IIIAHUMETPUHN; 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 BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIAHAPA, KOHYCA, TUIOIAIh TIOBEPXHOCTH MUPAMUIBI, IIPU3MBI,
KOHYca, HWJIMHPA, IJI0maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
LMIMHAPA, KOHYCA, [1apa; yMEHHe H300pakaTh MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYCHUS OT PYKH, C TOMOIIBIO
YEePTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHIBLHBIE MHOTOTPAHHUKH;

- YMETh OTIEPUPOBATh NOHATHAMU: JBIKCHNE B IPOCTPAHCTBE,
0J00HbIe (GPUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BATh OTHOLIICHHUE




[UI0IIa/Iei MOBEPXHOCTEH 1 00BEMOB OJOOHBIX (UTYp TIPU
[pELIEHNH 3a]1a4;

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

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJISIpHOE MPOU3BECHHUE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI 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 OIEpUPOBATh MOHATUSAMU: ONpEeeNIEHUE, aKCUOMa,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, T0KA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIHUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METO
MaTEMaTUYECKON MHAYKLUU; IPOBOAUTD JOKAa3aTEIbHbIE
[pacCyI€HHUsI IPU PELIEHUHN 3314, OLICHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETh OIEpUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO,
OIepaluy HaJl MHOXKECTBAMH; YMEHHUE MCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar JUls ONUCaHWsI PEaJIbHBIX ITPOLIECCOB U




STBJICHU TIPU PEIICHUU 33724, B TOM YHCIIE U3 APYTUX YICOHBIX
[pEAMETOB;

- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
[IUKJI, Tpad HA MJIOCKOCTH; YMEHHE 3a7aBaTh U OMUCHIBAThH Tpadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCIIOIB30BaTh IPadbl MPU PEIICHUH
3agad;

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

-yMETh ONEPUPOBATH MOHATHIMU: HATYPAIbHOE YUCIIO, LIETT0E
YICIIO0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MPPALMOHATIBHOE YHUCII0, MHOYXKECTBA HATYPAIbHBIX, LIEJIbIX,
[palliOHAIBHBIX, IEMCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIB30BATh
MPU3HAKU IETUMOCTH, HAMMEHBIIUI 00NN JeTUTENb U
HauMEHbIIIee 00I1Iee KpaTHOe, AIrOPUTM EBKITHIA U perieHuN
3a/1ay; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3UIIMOHHBIMU CUCTEMaMU
CUMCIICHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHUSMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHATBHBIM I1OKAa3aTEJIEeM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIecTBEHHBIM) TTOKa3aTeNeM, JJorapudM 4rciia, CHHYC,
KOCUHYC ¥ TaHT€HC NMPOU3BOJILHOTO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHHI
1 HEPaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE, HpPaAIlMOHAIbHBIC, TTOKa3aTeIbHbIC,
CTETIEHHBIE, TIOTapU(PMHUIECKUE, TPUTOHOMETPUUECKUE




YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM;
[PUMEHSATh 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, CTENICHHAs! (YHKIHUS C IETBIM
MoKas3arejaeM, TPUTOHOMETpUIecKre (PyHKIIUU, OOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapupmuyeckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBITOJTHATH IpeoOpa3oBaHus TpapuKoB (GyHKIMH;
[YMEHHE MCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEH MPU PELIeHNH 3a7a4 U3 IPYTUx
[YI€OHBIX TPEIMETOB M U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTH (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM (YHKILINHU, HAUOOJIbIIEE 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 KOOPAMHATHOM TIOCKOCTH MHOYKECTBA PEIICHUHN
YpaBHEHH, HEPAaBEHCTB U UX CHCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMHU:
[10CIIe10BATENbHOCTb, apu(hMETHUECKas IPOrpeccHs,
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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, ONpeACICHHbBIN HHTETPaJl; YMEHUE HAXOIUTh
ACHMITTOTHI rpaduka GyHKINUN; yMEHHE BEIUUCIIATH IPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXOJUTh YpaBHEHHE KacaTeIbHON K TpaguKy (yHKINU;
[YMEHHE UCIIOJIb30BATh MPOU3BOTHYIO JUIS UCCIECJOBAHHS
(YyHKLIMH, UTsT HAX0KJICHHUs HAaWTy4IIero PEeLIeHus B
[PUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTH TUIOMIAU U 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETPaIa;
[TPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTUPOBAHUS C
roMoIbio AuddepeHInarbHbIX YpaBHEHUH;

- YMETh OIEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCelT
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpanydeckas);
YMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOJIUTH IPUMEPHI HCIIOJIb30BAHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: CPEIHEES
apudMeTHIeCKoe, MeInaHa, HanOoIbIIee U HANMEHbIIIEE
3HAYEHHs, pa3Max, JUCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE JUTS
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OIMCAaHUs YUCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATD
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
MCCIIEJIOBATh COBMECTHBIEC HAOIIOIEHUS C IOMOIIBIO JUarpaMmm
[pPacCEeMBAaHMS U JJMHEUHOW perpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C UCTIOIB30BAHUEM
rpaduuecKux METOAOB; MIPUMEHSTH ISl pEIICHUS 3a/1a4 (OPMYJIbI
CIIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, POPMYJITy ITOITHON
BeposATHOCTH, (hopMyity bepHyiun, koMmOnHATOpHBIC (DAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; yMEHUE
OIIEpUPOBATh NOHATUAMU: CIIy4aiiHasi BEIMYMHA, PACIIPEIEICHHE
BEPOSATHOCTEH, MAaTEMAaTUYECKOE OXKHUAAHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4yailHON BeTUYMHBI, GYHKIIUU
[pacrpeesIeHUs U TUIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMaJIBHOT'O PACIIPENEICHUI; YMEHUE UCIIONIB30BAaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a1a4; 3HaKOMCTBO ¢
MOHATHSIMU: 3aKOH OOJIBLINX YHCEI, METO/Abl BEIOOPOYHBIX
MICCIIEIOBaHUM; yMEHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHAMM: 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 MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHUE UCIIOIb30BaTh MPHU PELIeHUH 3a1a4
M3y4eHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONEPUPOBAThH
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[MOHATUSMHU: MHOTOTPAaHHUK, CEYCHHE MHOTOI'PaHHUKA,
[paBUIIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
MMOBEPXHOCTh BpallleHUs, IIMIIMH]IP, KOHYC, I1ap, cdepa, pa3BepTKa
[MOBEPXHOCTH, CEYEHHS KOHYCa U LUJINH/IPA, apajljielIbHbIe OCH
WJIM OCHOBAHHUIO, CEYECHHUE 11apa, MII0CKOCTh, Kacarouasics cepsl,
[WIMHPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE MHOTOTPAHHHUKA,
M300pakaTb MHOTOT'PaHHUKH, (PUTYPBI U TOBEPXHOCTU BpAIICHUS,
MX CEUCHHS, B TOM YHCIIE C TIOMOUIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX (HUTYD,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH ONPEICICHUS H3y4aeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBAThH HIIM OMPOBEPTaTh UX;
[YMEHHE MPOBOAMTD KJIacCU(UKALUIO (GUTYp 10 pa3IMuHbIM
[PU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE TOTIOJHUTENIbHBIE
[IOCTPOEHUS;

- yM€Th CBOOOTHO ONIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPHI,
00beM (pUTYpBI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSTHUE MEXKIY MPSMBIMHU, PACCTOSTHHE MEXKTY
[IOCKOCTSIMU, IO c(hephl, MIIO0IaIb TTOBEPXHOCTH
MUpPaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
[MIMHAPA, KOHYCA, [I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: JBHKEHHE,
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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MICII0JIb30BAaTh FTE€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIIMUMHBI (IJTMHA, YroJl, IUI0LAab, 00BEM) IpH
[PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 pearbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHUSAMU: MPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPAUHATHI TOUYKU, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPa Ha YUCIIO,
[pa3IoKEHUE BEKTOpa M0 0a3ucy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXKIY BEKTOPAMH; YMEHUE
MCII0JIb30BATh BEKTOPHBIN M KOOPJIMHATHBIN METOJ IJIsl PEIICHHS
FCOMETPUUYECKHX 3a/1a4 U 33]1a4 IPYTUX y4eOHBIX MPEAMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2X2 U 3X3, onpeeIuTelb
MaTpPHIbl, FEOMETPUUYECKHI CMBICI OTIPEECIUTEIS;

- YMETb MOJIEIMPOBATh PEAIbHbIE CUTYaI[UU Ha SI3bIKE
MaTEMaTUKH; COCTABIISATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIIEOBATh TOCTPOCHHBIE
MOJIEJIN C UCTIOIh30BAHUEM alllapara ainreopsl,
MHTEPIIPETUPOBATH MOTYyUYEHHBIN Pe3yJabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETTU C TIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
11 BEIMYUH, PEIIaTh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a/1a4H;
COCTABJISITH BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTYYEHHBIN pe3ysIbTaT; pellaTh NPUKIIAIHbIE 3a0a4n
CpelcTBaMU MaTEMATUYECKOIO aHaJIN3a, B TOM YHCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh TOIXOSIINNA METO/ ISl PEIICHUS 3aa4H;
MOHWMAaHNUE 3HAYMMOCTH MaTEeMaTUKHU B U3yUYE€HUU TTPUPOTHBIX 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
[TO¥ICKa, aHAJIN3a B
MHTEpIpeTauu HHHOPMAIUH,
1 TH(pOpMaIMOHHBIE
TEXHOIOTHH JJIS BBIIIOJIHEHUS
3ajad mpodeccroHambHOM
eITEILHOCTU

B oGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

CHOCO6CTBYIOH_ICFO OCO3HAaHHMIO CBOCTrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;

- COBCPHICHCTBOBAHHUC SI3BIKOBOM M YUTATEIbCKOU
KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHH MCIKOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHC II€HHOCTH HaquOﬁ JCATCIIbHOCTH,

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpOpMaLueil:

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

- CO3/1aBaTh TEKCThl B pAa3JIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHWss MHQOpManMM U  LEJIEBOH

ayJIUTOpUH,  BbIOMpas

MPCACTABJICHUSA U BU3YyaJIU3allNH,

ONTUMANIBHYI0  (OPMYHMCIIOIB30BATH

- yYMeTb OIEpUPOBATh TMOHATUSAMU: palUOHAIbHAS (QYHKIIHS,

-c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,IIOKA3ATEIbHAS byHKIHA, CTeTeHHas byHKuus,
COOTBETCTBYIOILIETO COBPEMEHHOMY ypoBHIoftorapumMuieckass (yHKIHS, TPUTOHOMETpUYECKue (QYHKIUH,
pPa3BUTHsI HAyKd ¥ OOIIECTBEHHOH TNPAaKTUKW,00paTHble (YHKINH, YMEHHE CTPOUTh TIpaduKH H3Y4ECHHBIX
OCHOBAaHHOTO Ha Janore KYJIBTYP,|pYHKIIUI, UCIONB30BaTh TpadUKU MPH H3YYCHHU IPOLIECCOB H

3aBUCHMOCTEH, TpU pelIeHuH 3aJad M3 APYyrux y4eOHbIX
MpPEeIMETOB M 3aj]ad U3 pealbHON XKU3HU; BBhIpAXKaTh (hopMyliaMu
3aBUCHUMOCTH MEXy BETUUMHAMU;

- YMETh OIEpPUPOBATh MOHSATUSMHU: TOXKAECTBO, TOXJIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHMM
1 HEpaBEHCTB,

PaBHOCHJIBHOCTb yYPaBHEHWH, HEPABEHCTB U

TOTOBHOCTbH OCYHICCTBJIATDH IMMPOCKTHYIO H|ICUCTCM, pPaAlUOHAJIBHBIC, HWPpPALUMOHAIBHBIC, IIOKA3aTCJILHBIC,
MCCICO0BATCIIbCKYIO JCATCIbHOCTE MHANBUAYAJIBbHOCTCIICHHBIC, JIOFapI/I(i)MI/I‘IGCKI/IC, TPUTOHOMETPUUCCKHE
1 B I'PYIIIIC. YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTh PCIIATh YPaBHCHUS,
OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘le6HBIMI/IHepaBeHCTBa U CHUCTEMbI C IIOMOIIBIO PAa3JIMYHBIX IIPUCMOB;

[peIIaTh ypaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IIAPAMETPOM;
[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,

CUMMETPUA Ha IIUIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MMOA00MS, MOJ00HBIE
(urypsl; yMeTh pacro3HaBaTh PaBHbIE U MOA00HBIE (UTYDHI, B
pupoze,
reoMeTpUYECKue

TOM 4uCJIE B HCKYCCTBE, apXHUTEKType; YMETb

OTHOLICHUA, HaxXOaUTh

TeOMETPUUYECKUE BETHMUMHBI (AJIMHA, YTOJ, TUIOMIA/lb, 00BEM) TIPH
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- OLICHUBAThb JOCTOBCPHOCTD, JCTUTUMHOCTD

nHpOpMAlUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

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

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MMAaCHOCTH,

CUTHECHBI, pecypcocOepexeHus, MPaBOBBIX U
DTHYECKUX  HOPM, HOpPM  WH(OPMALMOHHON
0e30IMacHOCTH;

- BJIQJICTh HAaBBIKAMU DPACHO3HABaHUS W 3alIUTHI
H(popManuy, 0e30macHOCTH

JITMYHOCTH

UH(POPMAITMOHHON

[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 3HAHUS IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

-- C(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OIIEHHBATh CUTYAIMI0 U TMPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEISM U
(W) APYTHM Yj€HaM CEMbH, CO3/IaHHIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBHM C TPAAMIUAMH
HaponoB Poccuu;

OBnaneHue

YHUBEPCAIbHBIMU  PEryJIATUBHBIMU

- yMEThb OIEpUPOBATh MTOHSATUSAMM: palMoOHAIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTeJIbHbIC, CTEIICHHBIE,
lmorapu@muyeckue, - TPUTOHOMETPUYECKHE  ypaBHEHUA U

HEpaBEHCTBA, MX CUCTEMBI;

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

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
MMOBEPXHOCTH BPALIEHUS, UX CEUYEHUS OT PYKH, C IMOMOIIbIO)

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:

MCIIOJIb30BaTh MpHUEMbl pediaekcun s  OLEHKH|
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

yMETh
[IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

OLCHUMBATL PUCKU KW CBOCBPECMCHHO

B) SMOIIMOHAJIBHBIA HMHTEJJIEKT, MPEANOoJIarariium
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEN MOTHBALMM, BKIKOYAIOIIEH CTPEMIICHUE
K JOCTH)KEHUIO 1LEIM MW yCIeXy, ONTHUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEWCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

- OMIIATHM, BKIIFOYAIOMICH CIOCOOHOCTh MOHUMATH

OMOIHUOHAJIIBHOC COCTOAHHUE APYTHUX, YUUTBIBATH €T0

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

- YMETb ONEpUPOBATH IMOHATUSAMU: INPSAMOYTOJIbHAs CHCTEMA
KOOPJIMHAT, KOOPJAWHATHl TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHHUE, 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 COICPCIKNBAHUIO,

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

paspemiath KOHQIUKTHI

OK 04 DddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/1e

FOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKAMH y4€OHO-UCCIIE0BATEIbCKOM,
[MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATbLHBIMA KOMMYHUKATHBHBIMHU|

TeCTBUSIMMU:
0) COBMECTHasl IeITeIbHOCTD:
- TMOHUMATh W HCHOJB30BaTh MPEUMYIIECTBA

KOMaHIHOW ¥ HHIMBUIYaIbHOU paboTHI;

- [PUHUMATH LEJIM COBMECTHOW JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPIAMHUPOBATH JEUCTBUS IO
e¢ JIOCTIDKCHMIO. COCTaB/ISATh IIIaH JOCHCTBHH,
[pactpeieNaTh pojau C YYETOM MHEHHUM YYaCTHHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

- KOOPAUHUPOBATH U BBIMIOJIHATH pa60Ty B YCJIOBHSIX
[PEAIbHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;
- OCYILIECTBJATH IMO3UTUBHOE CTPATErHYECKOE
[OBEJICHUE B PA3JIUYHBIX CHUTYyalUsX, MPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATUBHBIM.

OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU

- YMETb OIEpUPOBATH MOHATUAMMU: CIIy4alHBII OIBIT U CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIATH
BEPOATHOCTb C  MCIOJb30BAaHUEM IpaUUECKUX  METOJO0B;
NPUMEHATh (POPMYIIBI CIIOXKEHHS W YMHOXKEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (akThl W (OpPMYJIBl TPU PEHICHWH 3371ad;
OLICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4YallHBIMU  BEIUYMHAMU;
[IPOSIBIICHUS.  3aKOHa

O6H_ICCTBCHHBIX SABJICHHUAX,

YMEHUE MPHUBOJUTH MPUMEPHI
OONBIIMX YHCeNl B MNPUPOAHBIX U

- YMeTb CBOOOJIHO ONEpUPOBATh MOHATHSAMU: CTENEHb C LEJbIM|
KOPEHb  HaTypaJbHOU CTENIEHb C
[PAllMOHATILHBIM  TIOKa3aTelieM,

I1OKa3aTCJIEM, CTCIICHU,

CTENEHb C JIEHCTBUTEIBHBIM
(BEIIECTBEHHBIM)  IOKa3zaTejaeM, Jiorapugm

KOCUHYC U TAHT'CHC ITPONU3BOJIBHOI'O YHCJIA,

Yucia, CHUHYC,

- yMeTh CBOOOJHO OINEpUpPOBaTh MOHATUAMM: Ipaduk (yHKIHUH,
oOpaTHast GYHKUUS, KOMIIO3UIMS (YHKIUH, TUHEHHas (yHKUu,

KBagpaTU4Has (QYHKUUS, CTerneHHas (QyHKOUS C  LeJIbIM
MokazaTeieM, TpPUTOHOMETpUYecKne  (QyHKUIuH, O0OpaTHBIE
TPUTOHOMETPUUECKHE ¢byHKIMY, nokaszaresbHas "

imorapudmudeckas GyHKIIMU; YMETh CTPOUTh Tpaduku (HyHKIIHH,
BBITIOJTHATH IPe00pa3oBaHus rpadukoB PyHKITHI;

MENCTBUSIMU:

- yMeThb MHCNOJNb30BaTh Tpaduku QYHKIMH A7 HW3Y4YECHUS
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) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHAJTN3e Pe3yIbTaTOB JACSITEILHOCTH;

- IPU3HABATh CBOE MPABO W MPABO JPYTHX JIIOJICH HA
OIIOKU;

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C ITO3UIHH
NPyroro 4eaoBeKa

[IPOLIECCOB M 3aBUCHMOCTEW IpU DPELIEHUH 3a7ad U3 JAPYrux

YU€OHBIX TPEIMETOB W U3 pEaJbHOW IKM3HH, BBIPAXKATh

(hopMyJlaMy 3aBHCUMOCTH MEKIy BEJTMUYNHAMU;
- CBOOOJHO ONEPUPOBATH MOHITUSIMHU: YETHOCTh (YHKIIHUH,
[EPUOIUYHOCTb byHKIUH, OrpaHUYEHHOCTD ¢byHKIUY,
MOHOTOHHOCTh (DYHKILIMH, SKCTpeMyM (YHKIMH, HauOojbllee U
HauMeEHbIllee 3HAaueHUs (QYHKIUM Ha TMPOMEKYTKE; yMETh
[POBOJIUTH UCCIEAOBaHUE QYHKIINUH,

- yMeTh WCIIOJIb30BaTh CBOWCTBA W rpaduku (QYHKIUANA IS
[PCLLICHUS] YpPAaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMy;
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA pEIICHUM

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHUKAIIIIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTEN
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 001acTu 5¢TEeTHYECKOr0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLICHUWE K MHUPY, BKIOYas
PCTETUKY OBITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPUHMMATH pa3jMuYHbIE BHJIb]
MCKYCCTBAa, TPAaJULMM U TBOPYECTBO CBOErO0 U
PYTMX  HapoJOB, OIIyINAThb  SMOLMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- YOeXXIEHHOCTb B 3HAUMMOCTU Ul JIMYHOCTU U
oO11ecTBa OTEYECTBEHHOI'O U MHUPOBOTO HCKYCCTBA,
PTHUYECKHUX KYJbTYPHBIX TPAaJULHAA U HAPOJHOIO
TBOpPYECTBA;

- TOTOBHOCTh K CAMOBBIPDQ)XCHHUIO B Pa3HbIX BHJIAX
CKYCCTBA, CTPEMJICHHE

IIPOSABJIATH Ka4deCTBa,

TBOPYECKOU JINUHOCTH;

- YMCTb OIICPUPOBATH NOHATUAMH: CPCIAHCC apH(I)MeTqucxoe,

MCIHaHa, HanOoJblllee W HaUMEHBIICE 3HA4YCHHUA, pa3Max,

JIUCIICPCHUA, CTAHJAPTHOC OTKJIOHCHUC  YHCJIIOBOI'O Ha6opa;

[yMeHue
[IPEICTABICHHYI0 B TaOIMLAX,

U3BIICKATh, UHTEPIPETUPOBATH UH(pOPMaLHIO,
rpadukax,

OTPaXXAIOIYI0 CBOMCTBA pEAJbHBIX MPOLIECCOB U  SIBICHUM;

Ha Jauarpammax,

IMPCACTABJIATH I/IH(i)OpMaI_II/IIO C IIOMOIIBIO Ta6J'II/II_[ U Jguarpamm;
MCCIICA0BAaTh CTAaTUCTUYCCKUC  JTaHHBIC, TOM YHCIIC C
IMPUMCHCHUCM rpa@nqecmdx MCTOHOB U 3JICKTPOHHBIX CPCACTB,

B

- YMETb OIIEpUPOBATh IOHATUSMH: TOYKA, IpsMas, IJIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIA YroJl, CKPELIMBAIOIIMECS NPSIMBIE,
[MapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY MPAMBIMH, YTOJI MEXKIY NPSIMOU U TUIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMHM, PAacCTOSHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSIHUE MEXKY NPSAMBIMH, PACCTOSIHUE MEXKIY IIIOCKOCTSMU;

- YMETb MCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3Y4YEeHHbIC (aKThl U
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OBnazieHue yYHUBEPCATbHBIMA KOMMYHUKATHUBHBIMHU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMM BO BceX cdepax
PKU3HU,

- pacmo3HaBaTh HEBepOaIbHBIC CPEACTBA OOIICHUS,
MOHUMATh COILIMAJIbHBIX

3Ha4YCHUC 3HAaKOB,

[pacIio3HaBaTh IIPEANOCHUIKH KOH()ITMKTHBIX
CUTYyallui U cMAr4aTh KOH(MIUKTHI,
- Pa3BEepHYTO M JIOTMYHO H3JIaraTb CBOI0 TOYKY|

3PCHHA C UCITOJIB30BAHUECM S3BIKOBBIX CPCIACTB

TCOPCMBI TUIAHUMCTPUHU,; YMCHUC OLICHUBATL PA3MCEPLI 00BEKTOB
OKPY’KaroILero Mupa

OK 06 IIposiBiaTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaIUITHOHHBIX
00IICUETIOBEYCCKUX
IIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3ALUN
MEKHAITHOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIICHUIH,
[IPUMEHSITH CTaHIAPTHI
QHTHKOPPYIITHOHHOTO
[TOBEIEHUS

- OCO3HAaHHC 06y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ
FpaH(,HaHCKOﬁ UIACHTUYHOCTH,

- HCJICHAIIPAaBJICHHOC pa3BUTHC BHYTpeHHeﬁ
TTO3HUIINH JIMYHOCTH Ha OCHOBC AYXOBHOA

HPaBCTBEHHBIX IIEHHOCTEM HapoaoB Poccuiickon

d)ej:[ep alnu, HCTOPUYCCKUX n HaITMOHAJIbHO-

KyIbTYPHBIX Tpaauuuii, (OpMHUPOBAHHE CHCTEMBI

3HAYUMBIX  [IEHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHUPOBO33PEHH,
[IPaBOCO3HAHUS, 9KOJIOTHYECKOHN KYJIBTYPHI,

CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH JKU3HEHHBIC
[UIaHBI;
B 4acTu rpak1aHCKOT0 BOCITUTAHUS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

IIPUHATHC TPAaAULIUOHHBIX HallMOHAJIbHBIX,

OGH.IG‘-ICJIOBG‘IGCKI/IX TYMaHHUCTUYCCKUX u

- YMETb OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, ITPOU3BE/ICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
[MOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPJMHATHI CEPEHBI OTPE3KA,
[PACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BBIOMpaTh MOAXOAALINI U3yUYEHHBIH METO AJIsl PELICHUS
3aJauu, paclo3HaBaTh MaTeMaTu4eckue GakThl U
MaTeMaTHYeCKUEe MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPDI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh ONEpUPOBATH MOHATHUAMMU: CIIy4ailHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTh C  HCIOJB30BaHUEM TIpapUUecKHX METOJOB;
[IPUMEHATh (OPMYJIBI CIIOKEHHSI M YMHOXCEHHUS BEPOSTHOCTEH,

KoMOMHATOpHbIE (akTbl M (OpMyJaBl TpPU pPEUICHUH 3a]ad;
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LICMOKPATUICCKUX HGHHOCTGP'I;

T'OTOBHOCTBb MIPOTUBOCTOATH nacoJIOruu

PKCTPEMH3MA, HaI[MOHAJIM3Ma, KceHogoouw,
MMCKPUMHHALIMK 110 COIHAIbHBIM, PEIMTHO3HBIM,
[PacoOBBIM, HAIIMOHAJIBHBIM ITPH3HAKAM,

- TOTOBHOCTH BECTH COBMECTHYIO JCSTEIbHOCTH B
MHTEepecax IpakIaHCKOro OOIIeCTBa, y4acTBOBATH B
CaMOYITpaBICHUH

B 00111e00pa3oBaTeIbHON

OpraHu3alMK U AETCKO-FOHOIIECKUX OpraHu3alusix;
- YMEHUE B3aUMOJICHCTBOBATh C COILMAJIbHBIMU
MHCTUTYTaMU B COOTBETCTBHHM C WX (DYHKUMSIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHHUTapHOM M BOJOHTEPCKOU
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTh POCCHMCKON TpaKIaHCKOH
WJICHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen Poaunoi,
FOpJIOCTH 3a CBOM Kpai, CBOXO PoauHy, CBOH S3bIK U
KYJbTYDY, IIPOLLIJIOE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

u HaCTOAIICC

- LEHHOCTHOE€ OTHOILIEHUE K TOCYJapCTBEHHBIM
HUCTOPUYECKOMY IIPUPOJHOMY)
TpaauLUsIM  HapoJOB
Poccun, noctrkenusm Poccun B Hayke, HCKYCCTBE,

CHMMBOJIaM, u

HacJIe U0, TNaMSATHHKAaM,
CIIOpPTE, TEXHOJIOTHUSIX U TPYIIE;

- uneliHas yOeKJIeHHOCTh, TOTOBHOCTD K CITY)KEHHUIO
n 3ammTe OrTedyecTBa, OTBETCTBEHHOCTH 3a €TI0

OLICHUBATb BCPOATHOCTH PCAJIbHBIX COGBITHﬁ; 3HaAaKOMCTBO CO

CHy‘Iaf/iHBIMI/I BCIIMYHMHAMMU, YMCHHUC HOPUBOAUTL IMPUMCPLL

IMPOABJICHUA  3aKOHaA OOJIBIIMX YHCEI B MNpUPOAHBIX U

O6HI€CTB€HHBIX SIBJICHUSAX
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Cyns0y;

OCBOCHHBLIC O6y‘-IaIOH_[I/IMI/ICSI MCKIIPCAMCETHDBIC

MOHATUS W YHUBEpPCAJIbHBIE YueOHbIE JeHCTBHA

(pel"y.]'IHTI/IBHBIe, IIO3HABaTCJIIbHBIC,

KOMMYHHKATHUBHBIC);
CIIOCOOHOCTH

- Hnux HCIIOJIb30BaHUA B

MO3HABATEIbLHOU u COHH&J’ILHOﬁ IIPAaKTHUKCE,

TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHUIO H
yueOHOI

OCYIICCTBJICHHUIO JACATCIIBHOCTH,

OopraHu3anuy  y4eOHOTO v
IIe1arOor utvcCKuMmn pa6OTHI/IKaMI/I 1 CBCPCTHUKAMHU, K|

VHIUBULYAIbHOU

COTpYAHHMYECTBA

Y4aCTUIO
00pa30BaTeNbHON TPACKTOPUH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATENBCKON, IIPOEKTHON U COLMAIIBHOU

B IMOCTPOCHUH

JICATCIIBHOCTH

OK 07 CogeilicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH
CpEllbl, pECYPCOCOEPEKEHNIO,
[IpUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIMMarTa,
[IPUHITUIIBI OEPEXKIINBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
NIENCTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX

- HE IPUHUMATh [JEHUCTBHs, NPUHOCAIIUE BpeE]|
OKpY>Kalollen cpere;

YMETb  IPOrHO3UPOBATH
DKOJIOTUYECKHUE TIOCIENCTBUSA
NIEHCTBUM, IPEAOTBPALLATD UX;
- PACIIUPUTL ONIBIT JIEATEIBHOCTH HKOJIOTHYECKOH

He6J'Ial"0HpI/I$ITHHe
NpCANIPUHUMACMBIX]

HaIpaBJIEeHHOCTH;
- paspabaTeiBaTh TUIAH PEHICHUS TPOOJIEMBI C
YUETOM aHa/IM3a HWMCIOIIUXCA MAaTCpHUaIbHBIX U
HEMaTEepHUaIbHBIX PECYPCOB;

LeJICHANpaBICHHbBIN

- OCYHIECTBJIATH ITOHCK]

MepeHoca CpeACTB M CHOcOOOB  JEHCTBUS B

GyHKIUS, HenpepbIBHAA
nepBooOpa3Has,

YMETb OIEpUpPOBaTh HOHITUSIMHU:
byHKIIHS,
MHTETpaJl; yMETb HAXOAUTh IPOU3BOJIHBIE  DIIEMEHTapHBIX
(yHKIMH, UCIONB3Ysl CHpPAaBOYHBIE MaTepHalibl; HCCIEAOBaTh B
MPOCTEHUIINX cllyyasiX (DYHKIMM Ha MOHOTOHHOCTb, HAXOAUTh
HanOoNbIIME M HAUMEHbIIME 3HAueHUs (YHKIMA; CTPOUTH
c

MPOU3BOAHAS, ONpeAeIeHHBIN

rpaduxu
MaTeMaTH4ECKOTr0  aHAJIN3a;

MHOT'O4YJICHOB HUCITIOJIB30BaAHNEM arrapara

MIPUMEHATh  TIPOU3BOJIHYIO

pemiarh

pu
3a1a4
OpUEHTUPOBAHHBIC 3aJadyd Ha HAHOOJBIINE W HAWMEHBIIHE

[PECHICHUN Ha JBUXKCHUC, IPAKTHUKOA

BHAUEHUS, HA HAXOXJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;
- YMETb ONEPHUPOBATH IMOHATUSIMH: JBM)XKECHHE B MPOCTPAHCTBE,
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podeccnoHABHYIO Cpeny;

- YMCTb ICPCHOCUTHL 3HAHUA B IIO3HABATCIBHYIO H
[IPAKTUYCCKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- mpeiarath HOBBIE MPOCKTHI, OICHUBATh HICH C
[IO3UIUKM HOBU3HBI, OPUTHHAILHOCTH, MPAKTUICCKON

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CHUTYyallUsAM, BHOCHUTH
KOPPCKTHUBBI B JACATCIIBHOCTD, O CHUBATDH

COOTBCTCTBHC PE3YJIbTATOB LCIISIM

o100HbBIe (PUTYPBI B MPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOIICHHE
[UIOIIAe TMOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp mpu
[pEILICHUH 3a]1a4;

- YMETbh BBIYHCISATH T'€OMETPUYECKHE BEJIMYMHBI (UIMHA, YTOII,
TI011a1b, 00BEM, IIJIOIIAAb HOBEPXHOCTH ), UCTIONb3Ysl H3yUCHHBIC
(bOpPMYJIBI M METOBI

[1K 1.1. IIpousBoautsb
TeXHUYECKOe 00CITy)KUBaHHE
00OpynOBaHUs IPH
[TPOM3BOJICTBE MTPOJIYKTOB
MUTAaHKUS U3 MsIca U KOJI0ACHBIX
M3ICIUN B COOTBETCTBHU C
PKCIUTyaTalMOHHON
ITOKYMEHTalen

I1K 1.2. BrimoassaTs
TEXHOJIOTMYECKHUE OTepaluu
[TPOM3BO/ICTBA MTPOJIYKTOB
[MUTAHUS U3 MSICHOTO CBHIPbSI B
COOTBETCTBHU C
TEXHOIOTUYECKUMU
MHCTPYKITUSIMH.

BeleHre TEXHOJIOTUYECKOTO MPOU3BOJICTBY
[MPOJAYKTOB MUTAHUS U3 MsCa U KOJIOACHBIX|
3 0CIUi

[YMETb OIEpPUPOBATH HOHATUSIMH: palnroHaIbHBIE,
pPpaLMOHAJIbHBIC, [I0Ka3aTelIbHbIE, CTEIICHHEIE,
lorapumMuUecKue,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HCPAaBCHCTBA, UX CUCTEMBI,

YMCTh OIICpUPOBATH TMOHATHUAMH: MHOI'OI'PAHHUK, CCYCHHC

MHOTOTpaHHHMKa, KyO, Mapajuienenunesa, NOpu3Ma, IUpaMuja,
(urypa u nMoBEepXHOCTh BpALICHUS, IIWINHIP, KOHYC, 11ap, cdepa,
ceueHUs1 (DUTYpBI BpAaIlEHHs, TMJIOCKOCThb, Kacaromiascs cdepsl,
MUJINHAPA, KOHYCA, IJIOIIaJAb MOBECPXHOCTU MHUPAMHUABI, IIPHU3MBI,
cdepsl,

nupaMuabl,

KOHYCa, o0beM  KyoOa,
[PSIMOYTOJIBHOTO

MUJIMHAPA, KOHYCa, [Iapa; YMCHUC I/1306pa)KaTL MHOT'OT'PpaHHUKH H

nuin-HAapa, miomanab

napajjejicnmIicaa, IIPpU3MBI,

IIOBCPXHOCTU BpalllCHHUA, HUX CCUCHUA OT PYKHU, C IMOMOIIBRO

YMETH
[paCIlO3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH

UCPTCIKHBIX HWHCTPYMCHTOB W JJICKTPOHHBIX CPCIACTB;

IMIPaBHUJIBHBIC MHOTOTPaHHUKH

YMETh ONEpUPOBATh TMOHATUSAMU: NPSIMOYTOJIbHAS CHCTEMA
KOOpJAWHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA,
CKaJSIPHOE IPOU3BE/CHUE,

Yroa MEXIy BEKTOpaMH, CyMMQ|
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BEKTOPOB, IIPOM3BEJCHHE BEKTOpAa HA 4YHUCIO; HAXOIUTh C
[MOMOIIBI0 M3YyYEHHBIX (POPMyN KOOpAMHATHI CEpPEeMHBI OTpEe3Ka,

PACCTOAHNEC MCIKAY ABYMS TOUYKAMH

[1K 2.1 ITpoBoauTH
OpTraHU3aIMOHHO —
TEXHUYCCKUE MEPOTIPHSITHS
1t oOecrieyeHus
MabopaTopHOro KOHTPOJIS
KauecTBa U 0€30MaCHOCTHU
CBIPBS, MOTY(HadpUKaTOB U
TOTOBOM MPOIYKIINH B
porecce MPOU3BOJICTBA
[TPOTYKTOB MTUTAHUS
PKUBOTHOTO TIPOUCXOXKICHUS
[1K 2.2 ITpoBoauTH
mabopaTopHbIE UCCIEI0BaHUS
KayecTBa M 0€301MacCHOCTH
CBIPbs, OTY(haOpUKATOB U
TOTOBOM MPOIYKIINH B
porecce MpoU3BOJICTBA
[TPOTYKTOB MTUTAHUS

PKHBOTHOI'O ITPOHUCXOXKIACHUA

KoHTposs kauecTBa U 0€30MaCHOCTH ChIPbS,
noy(pabpuKaToB M TOTOBOM MPOMYKIIMU B
nmporecce MIPOU3BOJICTBA MPOAYKTOB
[MUTAHUS KUBOTHOT'O MPOUCXOXKICHUS

YMETh ONepUpoBaTh MOHATHAMH: (QYHKIHS, HEIpepbIBHAS
(GyHKLIMSA, TPOU3BOAHAs, IEpBOOOpasHasi,  OIpeacsICHHBIH
MHTETPAT, yMETh HAXOAWUTh MPOU3BOJAHBIC 3JEMEHTApPHBIX|

(yHKIWN, MCIONB3YSl CIPAaBOYHBIC MAaTepHajbl; WCCIEAOBATH B
NpOCTEHIINX cly4yasX (YHKIMM Ha MOHOTOHHOCTb, HAXOAWUTh
HauOoJbIINE M HAUMEHbIIWE 3HaueHUs (YHKIMHA; CTPOUTH
rpaduKu anmnapara

IIPUMCHATH IIPOU3BOAHYIO IIPH

MHOTOWIEHOB  C  HCIOJIb30BAHHUEM
MaTEMAaTUYECKOTO  aHaJIN3a;
pelleHnyd  3ajJad  Ha  JBW)KEHHME,  pellaTh  MPaKTUKO-
OpUEHTUPOBAaHHBIE 33Jauyd Ha HauOOJIbIIME U HaWMEHBIINE
3HAUEHUS, HA HAXO0XIEHNUE ITyTH, CKOPOCTU U YCKOPEHUS;

- YMETb ONEpUPOBATh MOHATHSAMH: JBUKEHHE B IMPOCTPAHCTBE,
noJ00HBIE (UTYphl B MPOCTPAHCTBE; HUCIOIB30BATh OTHOIICHUE
[UIoIaae MoBEepXHOCTe M 00BEMOB MOAOOHBIX (uryp npu
[PEIIEHNH 3a]1a4;

- YMETb BBIUMCIIATH I€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
M10111a/1b, 00BEM, TUIOIIAb TOBEPXHOCTH), UCIIONb3Ys U3YUEHHBIE

(hOpPMYITBI U METOIBI
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B pamkax mporpammbl y4eOHOTO TpeaMeTa O0ydYaroIMMHKCS OCBAMBAIOTCS
augHocTHeIe (JIP), metanpeametnsie (MP) u npenmeTHbie pe3yiabTaThl 6a30BOTO
(ITP6) B cootBercTBUU ¢ TpeboBanusMu PI'OC cpeanero odiiero oOpa3oBaHus.

Koani

H.]IaHl/lpyeMble pe3yabTaTbl 0OCBOCHUSA JUCHUILIMHBI BKJIIOYAI0T

JIP 01

chOpPMHPOBAHHOCTh  MPEACTaBICHWH O  MareMaThke  Kak
YHUBEPCAIIBHOM SI3bIKE HAYKH, CPEJACTBE MOJICIUPOBAHUSA SIBICHUU U
MIPOLIECCOB, UAEAX U METOAAX MATEMATHKH

JIP 02

IIOHUMAHHUC 3HAYUMOCTH MATCMATUKU JII HAYYHO-TCXHHUYCCKOI'O
Imporpecca, C(l)OpMPIpOBaHHOCTL OTHOIICHHUA K MATCMATHKC KaK K
qaCTu 06H1€‘I€JIOBC‘I€CKOI>1 KYJbTYPbI 4CPC3 3HAKOMCTBO C HCTOpHCﬁ
Pa3BUTHA MATCMATHUKU, 3BOJ'IIOHI’ICP1 MaTCMaTHYCCKUX H,Z[Gﬁ

JIP 03

pa3BuTHE JIOTUYECKOTO MBIIIJIEHUS, IIPOCTPAHCTBEHHOTO
BOOOpaXXEHUs,  AJITOPUTMHYECKOM  KyJIbTYpbl,  KPUTHYHOCTH
MBIIUJIEHU ~ HAa  ypOBHE,  HEoOXoOMMOM  id  Oynaymieu
pO(EeCCUOHANTBHON JIEATENbHOCTH, JUIsl MPOJIOJKEHHST 00pa30BaHUs
1 CaM000Opa30BaHUs

JIP 04

OBJaJICHUE  MATEeMaTUYECKUMU  3HAHUAMHM U yYMEHUSIMH,
HEOOXOJMMBIMH B TOBCEAHEBHOW KW3HH, NJII OCBOCHHUSI CMEXHBIX
€CTECTBEHHOHAYYHBIX JTUCITUTUINH u JUCITUTUTHH
npoecCHOHANBHOTO  IMKJA, [JIs TOJNydeHHus O0Opa3oBaHUS B
oOnacTsix, He TpeOymommx  YMIyOJIeHHOM  MaTeMaTH4eCKOM
MOATOTOBKH;

JIP 05

c(hOpMHPOBAHHOCT, OCHOB CaMOpPa3BUTHSA W CAMOBOCIIMTAHHS B
COOTBETCTBHM C OOIIEUYETOBEYECCKUMHU IIEHHOCTSIMU W HJAcaIaMU
rpakJIaHCKOrO0  OOIIECTBAa; TOTOBHOCTh W  CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUYECKOM M OTBETCTBEHHOM JEATEIHHOCTH;

JIP 06

TOJICPAHTHOEC CO3HAHWE W TIOBEJACHUE B IOJUKYJIBTYPHOM MHUDE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH IUANOT C JAPYTUMH JOJIbMHU,
JIOCTUTaTh B HEM B3aMMOINOHHWMAaHMS, HAXOJUTH OOIIME IEeIu U
COTPYAHUYATh JUISI MX JOCTHXKCEHHUS, CIIOCOOHOCTH MPOTHBOCTOSTH
HJICOJIOTUH AKCTPEMU3MA, HaIlMOHAJIM3MA, KceHooouw,
TUCKPUMHUHAIIMK 110  COITMAJbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM TIPU3HAKaM W APYTUM HETaTUBHBIM COITMAIbLHBIM
SIBJICHUSIM

JIP 07

HaBbIKM COTPYJHMYECTBA CO CBEPCTHUKAMH, JIE€TbMU MIIQJLIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTEIbHOM, OOLIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIEeIOBATEIbCKOM,  NPOEKTHOM W JAPYrUX  BHOAX
JESTEIBbHOCTH,

JIP 08

HPABCTBCHHOE CO3HAHHME U T[OBEJACHHE HA OCHOBE YCBOCHHS
00I11eYEeJIOBEYECKHUX [ICHHOCTEH;

JIP 09

TOTOBHOCTh W CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIIC
caM0o00Opa30BaHUIO, HA MPOTSHKCHHM BCEH KU3HH; CO3HATCIHHOE
OTHOIIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIICIITHON
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npodheCCUOHAIBHON 1 OOIIECTBEHHON JIEATEIbHOCTH;

JIP 10

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYass OJCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOIO0 TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHMH;

JIP 13

OCO3HAHHBIA BBIOOp Oyaymieit mpodeccut W BO3MOXHOCTEH
peanu3anui COOCTBEHHBIX JKU3HCHHBIX IUTAHOB, OTHOIICHHE K
npoecCHOHANbHON NTESITEIBHOCTH KaK BO3MOXXHOCTH y4YacTHS B
peIIeHUH JUYHBIX, OOIIECTBEHHBIX, rOCyJapCTBEHHBIX,
OOIIEHAITMOHAIBHBIX ~ TIPO0JIeM;  JEMOHCTPUPYIONIUN  yMEHHUE
3¢ ()EKTUBHO B3aMMOJICHCTBOBATh B KOMaHE, BECTH IAHAJIOT, B TOM
YHCIIE C UCIIOJIB30BAHUEM CPEJICTB KOMMYHHKAITHH

JIP 14

HaBbIKHM dHAJINM3a W HHTCPIIPCTAlUU I/IH(l)OpMaHI/II/I N3 PAa3JIMYIHbIX
HCTOYHHKOB C YYCTOM HOPMATHBHO-IIPABOBLIX HOPM

JIP 15

JIEMOHCTPUPYIOIINI TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHUIO, B
TOM 4YHUCJE€ CaMOOOpa30BaHMIO, Ha TMPOTSHKEHUM BCEU JKU3HU;
CO3HATEJIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO  yCHEHmHONW  mpodeccuoHanbHO U OOIECTBEHHOM
JIEeATEIIbHOCTH

MP 01

YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATL HCIU  JACATCIIBHOCTH U
COCTaBJIATH IINIaHbI ACATCIIBHOCTH, CAMOCTOATCIBHO OCYHICCTBIIATD,
KOHTPOJIUMPOBATE U KOPPCKTUPOBATH HACATCIIBHOCTL, HCIIOJIb30BATH
BCC BO3MOJKHBIC PCCYPChI I AOCTHKCHUSA IMOCTABJICHHBIX ueneﬁ u
pealn3aln IIAHOB ACATCIIBHOCTHU, BI:I6I/IpaTI> YCIICIIHBIC CTPATCIUHU
B PA3JIMYHBIX CUTYyallUAX

MP 02

yYMEHHME MPOAYKTHBHO OOIIAThCS M B3aMMOJAEHCTBOBATH B IpoIiEcce
COBMECTHOM JIESTEIbHOCTH, YUYUTHIBATh MO3ULIMH IPYTUX YYACTHUKOB
NesATeIbHOCTH, () (PEKTUBHO pa3pemiatb KOH(IUKTHI;

MP 03

BJIaJICHUE HAaBbIKaMU MMO3HABATEIbHOW, YU€OHO-UCCIEI0BATENbCKON U
MPOEKTHOM  JeATEIbHOCTH, HABBIKAMHM pa3pelieHuss mpoodsiem;
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOMCKY METOOB
peuieHusl NPaKTUYECKUX 3a/]ad, MPUMEHEHHIO Pa3IMYHbIX METOJ/IOB
NIO3HAaHUI,

MP 04

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(MOPMAIIMOHHO-
MO3HABATENILHON JICSITEIIbHOCTH, BJIAJCHHE HABBIKAMHU MOJYYCHUS
HeoOxomuMor MHGOPMAIIMK U3 CJIOBApEdl pa3HbIX THUIIOB, YMEHHE
OPHUEHTHUPOBATBCS B  PA3JIMYHBIX HMCTOYHUKAX  WHGMOpMAIINH,
KPUTUYCCKA OIICHWBaTh W  HMHTEPIPETUPOBATh HHGOPMAIIHIO,
MIOJTY9aeMYIO M3 PA3TMYHBIX HCTOYHUKOB;

MP 05

yMEHUE UCII0JIb30BaTh CpelcTBa MH(POPMAITMOHHBIX u
KOMMYHUKAIIMOHHbIX TexHojoruii (manee — WKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3AIMOHHBIX 3a7ad C
coOmoaeHneM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEpEKEHNsI, TPABOBBIX U 3TUUECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;
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MP 07

YMEHHUEC CaMOCTOATCIIbHO OLNCHHBATbL W IMPHUHHUMATb PCIICHUS,
ONpCACIAIOIMMUE CTPATCTUIO IMOBCACHUA, C YUCTOM TI'PAXIAHCKHUX U
HPABCTBCHHBIX HGHHOCTGfI;

MP 08

BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMHU — YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JIaraTth CBOIO TOUYKY 3PCHWSI, UCIIOJIb30BaTh aJICKBATHBIC S3BIKOBBIE
CpE/ACTBA;

MP 09

BJIAJICHUE HABBIKAMHU TIO3HABATEIHHOW pedIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI H  MBICIHUTENIBHBIX TMPOLECCOB, UX
pe3yJabTaTOB M OCHOBAaHMM, TpaHWI] CBOETO 3HAHUS W HE3HAHUS,
HOBBIX MO3HABATEJIBHBIX 3a/1a4 U CPEJICTB UX JOCTUKECHUS.

I1P6 01

chOpMHUPOBAHHOCTH MIPEICTABIICHUN O MaTEMaTUKE KaK YacTH
MHUPOBOM KYJIBTYpPbl U MECTE MATEMATUKU B COBPEMEHHOMN
UMBUJIM3AIINH, CTIOCO0aX OMKMCAHMS SBJICHUHN pealbHOTO MUpa Ha
MaTeMaTUYECKOM SI3bIKE;

I1PG 02

c(OpPMHPOBAHHOCTh MPEICTABICHUN O MATEMAaTUYECKUX MOHATUIX
KAaK BXKHEMIINX MATEMATHUYECKUX MOJENSX, IIO3BOJISIOMINAX
ONMCHIBATh U U3y4aTh PA3HBIE IPOLIECCHI U SIBJICHUS; IOHUMAaHUE
BO3MO>KHOCTH aKCHOMATHUYECKOTO MOCTPOEHUS MATEMATUYECKUX
TEOPUH;

I1P6 03

BJIaICHUC METOJaMU T0KAa3aTCJIbCTB U aJITOPUTMOB PCHICHW A, YMCHUC
HUX IIPUMCHATD, IIPOBOJHUTL NOKA3aTCIBHBIC PACCYKACHUA B XOIC
PCIICHUA 3a1a4,

I1P6 04

BJIaJICHUE CTAaHAAPTHBIMH [IPUEMAMU PELICHUS PALIMOHAIBHBIX U
VppalHOHAIBHBIX, IOKA3aTEIbHbIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, NX CUCTEM,;
MCMOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MTPOrpPaMM, B TOM YHUCIIE
JUJISL TIOUCKA MYyTH PEUICHUS U WIUTIOCTPALMK PELICHUS YPABHEHHIN U
HEPABEHCTB;

I1PG 05

c(hOpMUPOBAHHOCTD MPEICTABICHUI 00 OCHOBHBIX MOHATHUSAX, UICAX
Y METOJIaX MAaTeMaTUYECKOTO aHAJIN3a,;

ITP6 06

BJIaJICHUE OCHOBHBIMU TTOHATUSMU O TUIOCKUX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX QUTYpax, X OCHOBHBIX CBOMCTBAX;
c(hOpMHPOBAHHOCTh YMEHHS PACIIO3HABATH T€OMETPUIECKUE (DUTYPHI
Ha YepTexax, MOJICNISIX U B PEAIbHOM MUPE; TPUMEHEHUE N3YICHHBIX
CBOMCTB reoMeTpudecKux Guryp u GopMys sl PeIICHUs
TEOMETPUUYECKHX 33J1a4 ¥ 33724 C MPAKTUYECKUM COJICP>KaHUEM;

I1P6 07

c(hOpMHUPOBAHHOCTh MPEJICTABICHUHN O MPOIIeccax U SIBICHUSX,
MMEKIINX BEPOATHOCTHBIN XapAKTEP, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEATBHOM MUPE, OCHOBHBIX ITOHATHSIX
AJIEMEHTAPHOU TEOPUHU BEPOATHOCTEN; YMEHUN HAXOAUTH U
OIICHUBATh BEPOSTHOCTU HACTYIUJICHUS COOBITHI B MIPOCTEHIIINX
MMPAKTUYECKUX CUTYAIMAX U OCHOBHBIE XapaKTEPUCTUKH CITyYaUHBIX
BEJIMYNH;

ITP6 08

BJIAACHHUC HABBIKAMHU HCII0JIb30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX
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pOrpamMM MpHU pEelIeHUH 3aa4;

JIPB 01 Oco3Haromuii ce0s rpaXJaHUHOM U 3aIlIUTHUKOM BEJIMKOW CTPaHBI.

JIPB 04 | [IposiBnsmomMid U JEMOHCTPUPYIOIIMK YBOXKEHUE K JIIOAAM Tpyaa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOTO TPYyAa.

Crpemsmuiics K (GOpPMHPOBAHUIO B CETEBON cpefe JTUIHOCTHO H
po(hecCHOHATBFHOTO KOHCTPYKTHUBHOTO «IIH(PPOBOTO
cuena»

JIPB OS5 | JIleMOHCTpHpyIOIIMKA  NPUBEPKEHHOCTH K  POJHOM  KYJIbTYpE,
UCTOPUYECKOW TMMaMsITH Ha OCHOBEe JI0OBM K Poawmne, pomHOMY
Hapoay, MaJIOW pOAWHE, TPUHITHIO TPAJAUIHOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccun.

JIPB 06 | IIposiBnsmomuid yBaXKE€HHE K JIIOJAM CTaplIero IOKOJIEHUS U
TOTOBHOCTh K YYAaCTHIO B COLMAIBHOM NMOAACPKKE U BOJIOHTEPCKHUX
JIBUKCHUSIX.

JIPB 08 | Oco3HarOmMil MNPUOPUTETHYK) ILEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOM COOCTBEHHYIO M YYXKYI0 YHUKaJbHOCTh B Pa3JIMYHBIX
CUTyalusX, BO BceX (hopMax U BUJIAX JAEATEIbHOCTH.

JIPB 10 | 3aboTsmumiics 0 3alIMTE OKPYKAIOLWIEH Cpeibl, COOCTBEHHOM U YO

0€30I1aCHOCTH, B TOM 4HCJIE HU(PPOBOIL.
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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 aTTecTanus (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 HAJTUYMH) (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 ’ [IP60 2’
npeoOpa3oBaHUs JeticTBust co cTeneHsMu, (HOpMYJITbl COKPAIIEHHOTO YMHOKEHHS. 2 HP603’ MP 05’
Jluneiinble, KBaApaTHbIC, APOOHO-TMHEHHBIC YPAaBHEHHUS U HEPABEHCTBA ’ ’
— = I‘% ol 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 KOHTpOIh KonTponbnas pabota. Beruucnenus u npeodpazoBaHusi. Y paBHEHUS U HEPABEHCTBA.
['eomeTpust Ha IIOCKOCTH. 2
Pa3znen 2. 6 (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 yKcia (reoMeTpruecKas, TPHrOHOMETpHUYecKas, 2 10, JIP 13, JIPs
anreOpanyeckast). ApupmeTnyeckre AeUCTBUS C KOMIUIEKCHBIMU YHCIIaMU 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)
IIpakTuyeckoe 3ansAaTHE 2 2
Kom1uiekcHble yncia, FeOMETpUYECcKast HHTEPIpeTalus KOMIUIEKCHBIX YMCEll B
npodecCHOHATIBLHOM 1eATeIbHOCTH aniapaTyhKa — olepaTopa Ipor3BOICTBA
IIPOAYKTOB IIUTaHUS )KUBOTHOTO ITPOUCXOKIACHHUS
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 08
[TapannensHoCTh mHpsMBIX, | [lapannensusle npsaMas u miockocts. Onpenenenue. [Ipuznak. CBolicTBa. MP 0 2’ MP 0 4’
TPSAMOH UH IIJIOCKOCTH, | [TapannenbHble iockocTH. Onpenenenue. [Ipusnak. CpolicTaa. 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 Tpo(dhecCHOHALHON NEATENPHOCTH amnmnapaTynka — OIeparopa MPOU3BOJCTBA
MPOAYKTOB IMUTAHUS )KUBOTHOTO ITPOUCXOXKICHUS

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

Conepxanue yaeOHOro MaTepuaia

[Iepnienpukynsapusle npsimele. llapainensHple IpsiMble, NEPHIEHAUKYJAPHbIE K

mwiockocty.  [lpu3Hak  NEpPHEHAMKYJIAPHOCTH  OPSIMOM M INIOCKOCTH.

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

PaccrosiHust B mpocTpaHcTBE 2
Tewma 3.4. Coneprxkanue y4eOHOro Marepuana
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 KOOpPAMHATHI 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 NpPOU3BEACHUE 08, JIPB 10
BEKTOPOB Pa3noxenue BeKTOpa o TpeM HEKOMILIaHApHBIM BeKTopaM. KoopauHaTel BEKTOpa, 2

CKAJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJI MEX1Y BEKTOPAMHU.
Tema 4.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xxanue
IIpaxTuko- NPHUKJIATHOTO MOIYJISA)
opueHTHpoBaHHbIe 3aJaud | [IpakTHyeckoe 3anaTHe 5 KoopAnHaTHAs MIIOCKOCTh. Bolunciienue paccTosHuil u
Ha KOOPJMHATHOM | muomaneii Ha T1uiockocTH. KoimuecTBeHHBIE pacdyeThl B MpodecCHOHANTBHOM 2
IJIOCKOCTH JESTEIbHOCTH amfapaTidka — OIlepaTopa IPOU3BOJACTBA IPOAYKTOB IUTAHUS

YKUBOTHOTO ITPOUCXOKIECHUS
Tema 4.4 Coneprxkanue y4eOHOro Marepuana
Pemenne 3agad. | [IlpakTuyeckoe 3ansatue 6 KourpombHas paborta. Ilpocreifmme 3amaum B 2
KoopauHaTsl 1 BEKTOPHI KoopauHaTtax. KoopauHatel BeKTOpa, pacCTOSIHUE MEXAYy TOYKaMH, KOOPAMHATHI

CepeIuHbl OTpe3Ka, CKAJIIPHOE MPOU3BENECHUE BEKTOPOB B KOOPAMHATAX, YIoOJ

MEX/ly BEKTOpaMHU.
Paznea 5. OCHOBBI 26 (20/6) OK-01, OK-02,
e
byHkunn OK (())51,0%17{ 08,
Tema 5.1 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckue Paguannas mepa yrina. IIoBopoT Touku BOKpYr Hadana koopauHar. OmpezneneHue EE ;g’ EE ii:

2, .

(YHKIMM HPOMU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHTeHCA. 2 IK 3.2, TIK 3.5,
yria, ynicia. Pannannaa u TIPG 01, TIPG 02,
rpagycHas Mepa yria IIPG 03, IIPG 04,
Tema 5.2 Coneprkanue y4eOHOT0 MaTeprana JIP 05, JIP 08, JIP
OcHOBHBIE 3HaKd CHHYCa, KOCHMHYCa, TAaHI'€HCAa M KOTAHIE€HCA IO YETBEPTAM. 3aBHUCHUMOCTH 10, MP 03, MP
TPUTOHOMETPUYECKHUE MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM OJHOTO M TOIO K€ YIJa 2 07, JIPs 04, JIPz
TOXJECTBA. Tpuronomerpuueckue ToxzaecTsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHI€HC YTJIOB O 06, JIPs 06, JIPs
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@opMyIIbl IPUBEACHUS

u-a.

DopMyIIbl IPUBEACHUS

Tema 5.3

Cunyc, KOCHHYC, TaHT€HC
CYMMBI U pa3HOCTH [IBYX
yIJI0B
Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl

IMOJIOBMHHOT'O YyI'Jjia

Copepxanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHUHYC
nBoitHoro yria. @opmynbl MONOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPHUECKUX (GYHKIMI B MNPOU3BEIEHUE U TNPOU3BEICHUS B CYMMY.
BrelpakeHne TPUTOHOMETPUYECKHX (YHKIMA dYepe3 TAHTEeHC ITOJOBUHHOTO
apryMeHra.

IIpakTuyeckas padora 7 IlpeoOpasoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKUX
BBIPAKECHUI

Tema 5.4

OyHKIMH, WX CBOMCTBA.
CrniocoOsl
byHKIUH, rpaguKu
Yy =CO0S X, Yy =Sin X.

3aJaHus

Coneprxkanue ydeOHOro Marepuana

OO6unacTp ompeseNeHns U MHOXECTBO 3HaueHUN (QyHKIuN. YETHOCTh, HEYETHOCTD,
nepuoAndHOCTh PpyHKUKHA. CriocoObl 3aanus QYHKIMMA, rpaduxu
y = CO0S X, Yy = sin X.

Tema 5.5
Tpuronomerpuueckue
(GyHKIIMM, UX CBOWCTBA H

Coneprkanue y4eOHOro MaTepuana

OO6usacTe ompeneneHus U MHOKECTBO 3HAYEHUIH TPUTOHOMETPUYECKUX (YHKIUH.
YéTHOCTh, HEYETHOCTD, IEPUOJUUHOCTh TPUTOHOMETpUYECKUX (yHKIUH. CBOWCTBA

rpaduKu u rpaduku GyHKIMHA y =tg X, y = ctg X.

y=1tgXx,y=ctgX.

Tema 5.6 Coneprxanue yueOHOro MaTepuaa

ITpeoOpa3oBanue Cxartue 1 pacTshkeHHe Tpa@KoB TPUTOHOMETPUIECKUX (YHKIUH.

rpadukoB [Tpeobpa3zoBanre rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIMMA

TPUTOHOMETPHUYECKUX

byHKIMIA

Tema 5.7 IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE coaep:kaHue (conepxanue
Onucanue NMPHUKJIATHOT0 MOTYJIA)

08, JIPB 10
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MIPOU3BO/ICTBEHHBIX
IPOLIECCOB  C
rpaduKoB QyHKIIHIA

IIOMOIIBIO

IIpakTnyeckoe 3anaTtue 8  lcnosb3oBaHME CBOMCTB TPUTOHOMETPHUECKHUX
¢yHkuuii B mpodeccHoHaNbHBIX 3ahadax B paboTe ammaparyuka — oreparopa

MMPOU3BOACTBA NPOAYKTOB IUTAHUA JKUBOTHOTO IIPOUCXOKACHHUA

Tewma 5.8 Ilpocretimue

Copepxanue yueOHOro MaTrepuana

TPUTOHOMETPUYECKHE OOpatHble TPUrOHOMETpPHUECKUE (PYHKIMHU. YpaBHEHUE COS X = a. Y PaBHEHUE Sin X 2
YpaBHEHHUS. =a. YpaBHeHHUe tg X = a, ctg X = a.
Tema 5.9 Coneprxkanue ydeOHOro Marepuana
Pemenue Pemienne TpUTOHOMETPUYECKMX YPABHEHMM OCHOBHBIX THIIOB: IIPOCTEHIINE 2
TPUTOHOMETPUYECKHUX TPUTOHOMETPUYECKUE YPABHEHMsI, CBOIALIMECS K KBAJpPaTHBIM, peEIIaeMble
YPaBHCHHI U HEPABEHCTB | Pa3JIOKEHUEM Ha MHOXKUTEIU, OJHOPO/IHBIC.
[Tpocreiimne TPUroHOMETPUUECKNE HEPABEHCTBA
IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue 2
MPUKJIAJTHOI0 MOIYJIfA)
[IpocTeiiiiie  TPUTOHOMETPUYECKHUE  YpaBHEHHMs] B NPOQecCHOHAIbHOI
JeSATEIbHOCTH ammapaTidka — oOIlepaTopa IPOU3BOJCTBA MPOAYKTOB MUTAHUS
YKUBOTHOT'O ITPOUCXOXKACHUS
Tema 5.10 Coneprxanue yueOHOro MaTepuaia
Pemenue IIpakTnueckass  pabdora 9  KourtponmpHast  pabora  IIpeoOpazoBanue
TPUTOHOMETPUYECKHUX TPUTOHOMETPUUECKUX BbIpaKeHHH. PelieHne TpUroHOMETPpUYECKUX ypaBHEHUN U 2
3ajad4. HEPAaBEHCTB B TOM UYHUCIIE C UCIOJIb30BaHUEM CBOMCTB (DYHKLIUH.
Tpuronomerpudeckue
byHKIIHA
Pazgean 6. 8 (6/2) OK-01, OK-02,
Crenenn H KOPHH. OK-03, OK-04,
Crenennasi pyHKuus OK-05, OK-07
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Tema 6.1 Copepxanne yaeOHOTO MaTepuana K 1.2, IIK 2.1,
Crenennas ¢ynkuus, ee | [ToHsTHe KOpHS N-Oif CTENEHH U3 AelcTBUTENBHOro uncia. PyHknmun y = VX ux IK 2.2, I1IK 3.1,
CBONCTBA cBoiictBa 1 rpaduku. CBOWCTBA KOPHS N-0i CTENEHU IIK 3.2, IIK 3.5,
2 I1P6 01, TTP6 02,
Tema 6.2 Coneprkanue ydeOHOro MaTepuraia I1PG 04, I1P6 06,
ITpeoOpa3oBanue [Ipeobpa3oBanue nppalMOHAIBHBIX BBIPAKEHUN JIP 05, JIP 08, JIP
BBIPQ)XEHUH C KOpHSMH n- 2 10, JiPs 01, JIPB
oil CTEICHHI 04, JIps 08, JIPB
Tema 6.3 CopepxaHue yaeOHOT0O MaTepuaa 10, MP 01, MP
CpoiictBa  ctenenu ¢ | [lonsTue creneHu ¢ MOOBIM pallMOHAIBHBIM MOKa3zareneM. CTeneHHble (YHKINH, 03, MP 07, MP
paroHaIbHbIM U | UX CBOMCTBA U rpauKku 08
JeHCTBUTEIbHBIM 2
MOKa3aTeIsIMU
Tema 6.5 Coneprkanue y4eOHOro MaTepuana
Crenenun u kopuu. | [IpakTnueckas padora 10. KonrponpHas pabGota OrnpeneneHue CTENEHHON
CrenenHast GyHKITUS ¢dbyHkuH. Vcmob30BaHue ee CBOMCTB MPH PEIICHUH YPaBHEHUH, HEPABEHCTB 2
Pa3znen 7. 8 (6/2) OK-01, OK-02,
IMoka3aTenbHan OK-03, OK-04,
dyHkuus OK-05, OK-07
Tema 7.1 Copepxanuie yaeOHOTO MaTepuana K 1.2, IIK 2.1,
[TokazarenpHas ¢yHkus, | CTeneHb ¢ MPOM3BOJIBHBIM  JCWCTBUTENbHBIM TMOKa3zareneM. OmpeneneHue K 2.2, IIK 3.1,
€€ CBOMCTBA MoKazaTelbHOW (DYHKIMH, €€ CBOMCTBa M rpaduk. 3HAKOMCTBO C NPUMEHEHHEM IK 3.2, T[IK 3.5,
nokasarenbHON (QyHKUIMU. PemieHue mokazareiabHbIX YpaBHEHUN (YHKIIMOHAIBHO- I1P6 01, TTIP6 02,
rpaguYecKUM METOI0M 2 I1P6 04, TTPG 06,
JIP 05, JIP 08, JIP
Tema 7.2 Coneprxanue yueOHOro MaTepuaa 10, JIPB 01, JIPB
Pemenne nokasarenbHbIX | PemieHne moka3aTeNbHBIX YpPaBHEHHH METOJIOM YpaBHHUBAHMS —IOKa3aTeNei, 04, JIps 08, JIPB
YPaBHCHHIA M HEPABCHCTB | METOIOM BBEJICHUS HOBOM IepeMeHHOH, (PyHKIHOHAIBHO-TpaHIeCKUM METOIOM. 10, MP 01, MP
2 03, MP 07, MP
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Pemenne nmokazarenbHBIX HEPABEHCTB 2 08
Tema 7.3 Cogepxanue yaeOHOTO MaTepuaa
Pemenne 3agau. | [lpakTuyeckoe 3ansitue 11. KonTponbHas pabora. PemeHme mokaszaTelbHBIX
[TokazarenpHast QyHKIHS YpaBHEHUM METOJAOM YpAaBHHUBAHUS II0KA3aTeJIel W METOJOM BBEACHUS HOBOU

nepeMeHHoil. Pelienue nokasareabHbIX HEPABEHCTB 2
Pazgen 8. Jlorapu¢gmsl. 14 (10/4)
Jlorapudmuueckasn
byHkuus
Tema 8.1 Coneprkanue y4eOHOro Marepuana
Jlorapudm yucna. | Jlorapudwm uncna. JlecITUUHBIN U HATypaJIbHBIN JIOTapU(pMBbL, YUCIIO €
Jecatndnsbiit u OK-01, OK-02,
HaTypaJIbHBIN Jorapudmsl, 2 OK-03, OK-04,
IMCII0 € OK-05, OK-07
Tema 8.2 Coneprxkanue ydeOHOro Marepuana [IK 1.2, TIK 2.1,
CgoiictBa  sorapudmos. | CBoiicTBa sorapudmo. Onepaius Jiorapu@mMupoBaHus. K 2.2, TIK 3.1,
Onepartus 2 IK 3.2, TIK 3.5,
norapupMUpOBaHUS I1P6 01, TIPG6 02,
Tema 8.3 Copepxanue yaeOHOTO MaTepuana I1P6 04, TIP6 06,
Jlorapudmuueckas Jlorapudmmueckas GyHKIMS U ee CBOHCTBA JIP 05, JIP 08, JIP
¢byHKIHS, ee CBOMCTBA 2 10, JIPB 01, JIPB

Tema 8.4

Pemenne
norapupMUIEeCKUX
ypaBHEHUH U HEPABEHCTB

Coneprkanne y4eOHOro MaTepuana

[TonsTue norapudmuueckoro ypaBHeHus. Omnepauus MnoTeHUHpoBaHus. Tpu
OCHOBHBIX MeETOJla pelIeHusl JorapuMHUUEecKuX YpaBHEHHM: (QYHKIIMOHAIbHO-

rpaduueckuii, METO] MOTEHIIUPOBAHUS, METO BBE/ICHNS HOBOM MEPEMEHHOM.

IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE coieprKaHue (conepxanue
NPHUKJIATHOTO MOIYJIS)

Jlorapugmuueckue HepaBeHCTBA. PeleHue 3ajay ¢ MPHUKIAIHBIM XapaKTepoM B
npodeCCHOHATIBPHON AEATENbHOCTH allapaTyhka — oIleparopa IpPOU3BOJACTBA

MMPOAYKTOB IMUTAHUA ) KUBOTHOI'O IMIPOUCXOXKIACHUSA

04, JIps 08, JIPB
10, MP 01, MP
03, MP 07, MP

08
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Tema 8.5
Jlorapudmsl B mpupoae u
TEXHUKE

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coiepKaHue (conep:xanue
NPHUKJIATHOI0 MOIYJIA)

IIpakTuyeckoe 3ausaTue 12 [Ipumenenue norapudma. JlorapupmMudeckas cupaib

B npupozae. Ee marematuueckue CBOHCTBa B NMPO(ECCHOHAIBHOW IESTEIbHOCTH 2
anmaparyuka — OIepaTopa IPOU3BOJACTBA IPOJYKTOB IHUTAHUSA HKUBOTHOI'O
IIPOUCXOKACHUS

Tewma 8.6 Coneprkanue ydeOHOro MaTepraia

Pemenue 3agad. | [IlpakTuyeckoe 3ansitne 13 KontponpHast pabora Jlorapudmudeckas ¢yHKIus.

Jlorapugmer. Pemenne npocreiimmx gorapuMUUECKIX ypaBHEHUN 2

Jlorapudmudaeckas

byHKIUS

3a 1 cemectp 96 (70/26)

Bmopou cemecmp

Pazgenr 9. DieMeHTHI

TEOPUHM  MHOXKECTB H 6 (4/2)

MaTeMaTH4YeCKOH JOTMKH

Tema 9.1 Coneprxanne yueOHOTO MaTepuaia OK 01-OK 06

MHoxkecTBa [Tonsitue MuoXkecTBa. [lonmMHOMkecTBO. Oniepanyiv ¢ MHOKECTBAMHU I[IK 1.2, 1IK 2.1,

2 IIK 2.2, IIK 3.1,

Tema 9.2 IIpodeccuonHaILHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xanue 1K 3.2, 1IK 3.5,

Ornepanuy ¢ MHOYKECTBAMH | MPHKJIAAHOI0 MOJLYJIs1) ITP6 01, ITPG 02,
Onepanuu ¢ MHOKecTBamH. Jluarpammbl  Diinepa-Benna. Pelienue IpuKIagHbIX 1IP6 04, JIP 05,
samad.  OmnuWcaHWe  pealbHBIX  CUTyalldii C  TOMONIBI0  MHOXKECTB B 2 JIP 09, JIP 13,
npodecCHOHATIBLHON AEATeNbHOCTH allapaTydka — ollepaTropa IpPOU3BOJACTBA MP 01, MP 04,
IPOYKTOB TUTAHKs KUBOTHOTO IIPOMCXOKIEHHS. MP 09, JIPs 08,

Tema 9.3 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaep:kaHue (conepxanue JIPe 10

[ToHATHE BBICKA3BIBAHWS. | MPUKJIATHOTO MOTYJISA)

Bunn BeICKa3pIBaHUH. IIpakTnyeckoe 3anusitue 14 Pemenue 3amad Ha OCHOBE TEOPUM MHOXKECTB U 2

MaTeMaTudeckoil Joruku. Jlormdeckue orn€panvn HaJl BbICKa3bIBAHUAMHU B

npoeCCHOHATPHON JCATENBHOCTH allapaTynka — OIleparopa IPOU3BOJCTBA
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MMPOAYKTOB IMUTAHUA JKUBOTHOI'O MTPOUCXOKIACHUA.

Paznen 10. IpousBoaHas 42 (26/16)
byHxkumnm, ee
NpUMeHeHHe
Tema 10.1 Cogepxanue yaeOHOTO MaTepuaa
[TonsTe  mpousBoAHOM. | OmpeneneHne YUCIOBOH IOCIIEI0BATEIIFHOCTH U cOCOObI ee 3amanus. CBoicTBa
@opmynbl M IpaBUIIA | YUCIOBBIX IOCIenOBaTeNbHOCTEH. OnpeneneHne mpeniena I0CIeI0BaTELHOCTH.
nuddepeHIpoBaHus. Beruucnenne  mpepenoB  mociepoBatensHocTeil.  Ilpemen  ¢yHkumm  Ha 2
0ECKOHEUHOCTH.
[Ipenen ¢pyHKIMU B TOUKE. 2
IIpakTnyeckoe 3ansiTue 15 Beruucnenue mpenenoB GyHKITN 2
[Tpupamenune aprymenta. Ilpupamenue ¢yHkauu. 3agaud, OpUBOJAILUE K 2
HNOHATUIO Hpou3BOJHOW. OmnpeneneHUe MPOU3BOJHON. AJITOPUTM  OTBICKAHUS
MIPOU3BOJHOMN
IIpakTHyeckoe 3ansiTue 16 Beruucnenue npou3BoaHoi 2
Tema 10.2 Coneprxanue yueOHOro MaTepuaia
IIpousBoaHsbIe CyMMBI, | @opmysl AU depeHIIMPOBAHUS. 2
pasHocTH  Tipom3BeneHus, | [IpaBwmiia nuddepeHnupoBanms 2
HacTHOTO IIpakTnueckoe 3ansaTHe 17 Ilpumenenue mnpaBun auddepeHIUpOoBaHUs TPU 2
BBIYUCIICHUH MTPOU3BOIHON
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
[TpousBonHbIE Onpenenenue cnoxHoi (yHkimu. [Ipon3BoHAsS TPUTOHOMETPUUECKUX (YHKLUH.
TPUTOHOMETPUUYECKUX [TpousBogHas CIOKHON QYHKIIMU
¢yukuii.  IIpousBoanas 2

CIIOKHOU (QYHKIIUU

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
K 1.2, IIK 2.1,
K 2.2, I[IK 3.1,
IIK 3.2, IIK 3.5,
I1P601, ITP6 03-
05, JIP 05, JIP 09,
JIP 13, MP 01,
MP 04, Mp 07,
JIps 01, JIPB 04,
JIPB 08
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Tema 10.4

Copepxanne yaeOHOTO MaTepuana

I'eomeTprueckuit u | eomeTpuyeckuii CMBICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KOX(PHUIMEHT
buznueckuit CMBICII | KacaTeIbHON K Tpaduky (yHKIMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOM (GyHKIMU. AJNTOPUTM COCTABIICHHS YpaBHEHHs KacaTelIbHOW K rpaduky (QyHKIHH
y=f(x)
IIpakTuyeckoe 3ansTHe 18 Pemenue 3amad Ha TEOMETPUYECKHUU CMBICIT
IIPOU3BOJHOM
Coneprxkanue y4eOHOro Marepuana
Ouznyeckuil (MEXaHWYECKUIH) CMBICI IPOU3BOJHOM — MIHOBEHHAash CKOpPOCTb B
MOMEHT BpeMeHH t: v =S’ (1)
IIpodeccuonaILHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xkanue
NMPHUKJIATHOT0 MOIYJIA)
IIpakTnyeckoe 3auaTHe 19 Pemenune 3amau Ha GU3HYECKHI CMBICI TIPOU3BOTHOM
B TpOoQeCcCHOHATBHON NEeATENPHOCTH almaparyuka — OnepaTopa IMPOU3BOJICTBA
MPOJYKTOB MUTAHUS )KUBOTHOTO MPOUCXOKACHUS
Tema 10.5 Coneprkanue y4eOHOro MaTepuana

MOHOTOHHOCTb  (DYHKIHH.
Touknu sxcTpemyma

[Tonsatue HempepsiBHOM (yHkiuu. CBoiicTBa HempepblBHOW (yHKIMHU. CBS3b
MEXIY HENpephlBHOCTbIO U AupdepeHunpyeMocTbi0 (QYHKIUMHM B  TOYKE.
Bo3pacranue u yObIBaHME (QYHKIMH, COOTBETCTBHE BO3PACTaHUS U YOBIBAaHUS
(GYHKIIMM 3HaKy MPOU3BOIHOM.

IpakTuyeckoe 3ausaTue 20 Haiitu ToUkH SKcTpeMyma GyHKIIUN

IlonsiTHE TNPOM3BOJHOM BBICHIETO IMOPSJIKA, COOTBETCTBHUE 3HAKa BTOPOH
MIPOM3BOJHONW BBIMYKJIOCTH (BOTHYTOCTH) (GYHKIMH Ha OTpe3ke. 3ajayd Ha
MaKCHMyM U MUHHUMYM.

Ilonsarue ACHUMIITOTHI, CIIOCOOBI UX OIIPCACIICHUS.

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE coieprKaHue (conepxanue
MPUKJIATHOTO MOYJIs1)

Anroput™m wuccinenoBaHus (QYHKIMM W IOCTPOEHHUS €€ TIpaduka ¢ IOMOIIbIO
IPOM3BOJHOW B MPO(PECCHOHANBHON MAEATENBHOCTH amnmnapaTiuka — oIeparopa
IPOM3BOJICTBA NPOJYKTOB MUTAHUSI dKUBOTHOT'O IPOUCXOXKAECHUS.
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Tema 10.6 HaubGombiiee u

Copepxanne yaeOHOTO MaTepuana

HaVMEHbIIIEE 3HavyeHus | HaxoxaeHne HanOobIIero 1 HaMEHBIIETO 3HAYeHUH (PYHKITHI
byHKIIUU 2
Tema 10.7 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
Haxoxnenue MPUKJIATHOTO0 MOYJIf)
onTtuManbpHOro pesynprara | [Ipakrudeckoe 3anatue 21 Hammenspinee n HaumOombinee 3HaueHHE (QYHKIUU B 2
C IOMOLIBI IIPOU3BOJHOU | MPOPECCHOHAIBHON JEATENIFHOCTH amnmapardyika — OIepaTropa IMPOHU3BOJCTBA
B ITPAKTUYECKHX 3a7a9ax MPOYKTOB MTUTAHUS )KUBOTHOTO MTPOUCXOKICHHUS
Tema 10.8 CopepxaHue yaeOHOT0 MaTepuaia
Pemenue 3anau. | @opmynel u npaBuia quddepernupoBanus. MccnenoBanue QyHKIHI ¢ TOMOIIBIO
[IpousBonnas ¢pyHKIUY, ee | Mpou3BoAHON. Hanbomnblee 1 HauMeHbllee 3Ha4YeHHUs PYHKIIMU 2
MIPUMCHCHHE IIpakTuyeckoe 3anaTue 22 KoHTposibHas pabota
Paznen 11. 16 (10/6)
IlepBooOpa3nas . 02
dyHkumm, ee OK-01, OK-02,
npuMeHeHune OK-03, OK-04,
OK-05, OK-06,
Tema 11.1 Copepxanuie yaeOHOTO MaTepuana OK-07
[TepBooOpa3zHas ¢GyHKUUH. | 3a1a4a O BOCCTAHOBJIICHHH 3aKOHA JBHMIKCHHUS 1O M3BECTHOH ckopocTH. IToHsTHE 1K 1.2 -HK2 |
[TpaBuna HaXOXJIEHUs | uHTerpupoBanus. O3HAKOMIICHHE C TIOHSITHEM HHTErpajia U TepBooOpa3zHOM s 2 K 2'2’ HK3.1,
IEPBOOOPA3HBIX Gynxuun y=f(x). 7 .
= > IK 3.2, TIK 3.5,
Pemienne 3amay Ha CBsI3h MEPBOOOpPA3HOM W €€ TPOU3BOJHOM, BBIYHCICHUE [IP6 01. TIP6 02
[IepBOOOpa3HONl I IaHHOH koud. TaOmuma dopMynn UIT  HaXOXKIECHUS 2 ’ ’
PROODP by dopy T1P6 03, TIPG 04,
epBOOOpa3HBIX.
= I1P6 05, JIP 05,
W3ydyeHne TmpaBWiIa BBIYUCICHUS IEepBOOOpa3HOU. [loHSATHE HEONpeIeIeHHOTO 2
JIP 09, JIP 13,
WHTETpaa
= P = . 5 MP 01, MP 04,
aKTHYecKoe 3aHATHe BIUMCIICHUE HEONPEAeNEHHOTO UHTErpaia
P peA P MP 07, JIPs 04,
Tema 11.2 Copepxanue yaeOHOT0O MaTepuana JIPB 08, JIP5 10
[Tnomanp KpuBONMMHEWHOW | 3aaun, MPHUBOJAIINE K TMOHITHIO ONPEAECIECHHOIO0 HMHTErpajia — O BBIYUCICHHUH
@opmyia | IIOMAAN  KPUBOJIMHEWHOW Tpameuuu, O nepeMelmeHud Todku. [lonsTue 2

TparneuH.
Hrrorona — JleiiOaumna

OIIPENEIEHHOrO UHTETpasa.
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE (comep:xanue
NPHUKJIATHOI0 MOIYJIA)
['eomerpuuecknii U (U3MYECKHI CMBICT ompeseneHHoro uHrerpana. dopmyna

Heiorona— Jleitbnnna B mpodeCCHOHANBHONW JEATeNPHOCTH ammapaTynka —

colep:KaHue

oreparopa IMporu3BOACTBA IIPOAYKTOB IIUTAHHA ) KUBOTHOI'O ITPOUCXOKACHUA

Tema 11.3
OnpeneneHHblid  UHTErpal

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJep;KaHue (coneprkanue

MPUKJIATHOTO0 MOYJIf)

B KHU3HU IIpakTHyeckoe 3ansitue 24 ['eOMETpUUECKUI CMBICT ONpPEAEIEHHOTO0 MHTErpaa.
®opmyna Hetorona - JleiiOnuma. Pemnenue 3aqad Ha MpUMEHEHHWE WHTETpajia s
BBIUUCIICHUS] (DUM3MYECKHX BEIUYMH M IUIOm@Aed B MpodecCHOHAIbHOU
JESTEIbHOCTH amfapaTydka — OIeparopa IPOU3BOJCTBA IPOAYKTOB IHMTaHUS 2
KMUBOTHOTO IPOMCXOKACHUS 2
IIpakTnueckoe 3ansaTue 25 KoHrponbHas pabora. [IpuMeHeHue olpenesieHHOro
UHTErpajia Mpyu pelIeHnu 3a7ad B Npo(ecCHOHANBHOM NesITeIbHOCTH annapaTinka
— oreparopa IpOU3BOJICTBA IPOAYKTOB IUTaHHS JKUBOTHOTO ITPOUCXOKACHHUS
Paznen 12. 36 (26/10)
OK-01, OK-02,
MHoOrorpaHHuKM 4 Teja
OK-03, OK-04,
BpallleHUs
OK-05, OK-06,
Tema 12.1 Coneprxanue yueOHOro MaTepuaia OK-07
Bepuunsl, pebpa, rpanu | [lonstue MHororpaHHuka. Ero smemeHTsl: BepuiuHbl, pebpa, rpaHu. /[uaronans. K 1.2 -HK21
MHOT'OI'paHHHUKA Ceuenue. BoinyKiible 1 HEBBITYKJIBIE MHOIOTPAaHHUKH 7 7
5 IIK 2.2, IIK 3.1,
K 3.2, TIK 3.5,
Tema 12.2 Coneprkanne y4eOHOT0 MaTeprana [IP6 01. [IPG 02
[Ipusma, ee | [lonarue npusmbl. Ee ocHoBaHusa u OGokoBble rpaHu. Beicota mpusmsl. [Ipsmas u PG 03’ PG 06,
COCTaBJISIIONINE, CeYeHHe. | HakiIoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue ’ :
o » P P P , JIP 06, JIP 07, JIP
gMasi W IpaBUJIbHAs
P P 08, MP 02, MP
TIPU3MBI
P 04, MP 05, MP
Tema 12.3 Coneprxanue yueOHOro MaTepuaa 07. TIPs 08. JIPE
[Tapannenenunen, kyO. | [IpakTnueckoe 3anHsaTHe 26 Ilapamenenurnen, CBOWCTBA MPSIMOYTOJIBHOTO ’ 10 ’
Ceuenue KyOa, | mapautenenumnena, kyd. Cedenue Kky0a, mapajienenuneaa
napajuiesenumnesa 2
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Tema 12.4

IInpamuna, ee
COCTaBJIAIOUINE, CEYCHHE.
IIpaBunpHass  nupamuja.
VYcedeHHas nupaMua

Copepxanne yaeOHOTO MaTepuana
HI/IpaMI/I[[a u ee n»iaeMeHtsl. Ceuenue InmUupaMuabl. HpaBI/IHBHaH nupamMmua.
VYceuenHas nupamuia

Tema 12.5

Copepxanue yueOHOro MaTepuana

BbokoBas u nonHas | [Tnomans 60k0BOM U MOJHON MOBEPXHOCTH MPU3MBI, TUPAMUIbI

IMOBCPXHOCTH IIPpHU3MBEI,

ImrupaMuJbl

Tema 12.6 Coneprxkanue ydeOHOro Marepuana

Cummerpuss B KkyOe, | [IpakTuueckoe 3ansatue 27 CUMMETpUS OTHOCUTEIBHO TOYKH, MPSIMOH,
napasuiesienumnese, wiockocty. CumMmeTpust B KyOe, mapasuienenurnene, npusme, nupamujae. Pemenue
pu3Me, MupamuIe 3a1au

Tema 12.7 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJep;kaHue (coneprkanue

[Ipumepsl cumMmeTpuil B

NPHUKJIATHOT0 MOAYJIfA)

npodeccun IMpakTuyeckoe 3ansaTue 28 CumMMmeTpus B TPHUPOJE, aApPXUTEKType, TEXHUKE, B
OBITY

Tema 12.8 Copepxanuie yaeOHOTO MaTepHana

[IpaBuibHbBIE [TonsiTrie mpaBUIBHOTO MHOTOTpaHHKKa. CBOWCTBA IPABUIBHBIX MHOTOTPAHHUKOB

MHOTOTPaHHUKH, ux

CBOMCTBA

Tema 12.9 Coneprkanne y4eOHOT0 MaTeprana

Hunmuuap, ero | lipodeccnoHaIbHO-OPHEHTHPOBAHHOE cojiepikaHue (comep:xanue

cocrapsromue. CedeHue
MUJIMHApa

NPHUKJIATHOTO MOIYJIS)

Hunuuap u ero snemenTsl. Cedyenue MuIuHApa (MapauieIbHOE OCHOBAHUIO U OCH).
PazBepTka numuHApa B NPO(PECCHOHATBHON JEATENBHOCTH amnmaparyhuka —
orepaTopa NpOU3BOACTBA MPOJYKTOB IUTAHUS )KUBOTHOTO ITPOUCXOKACHHUS
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Tema 12.10
Konyc, ero
cocraBiptromue. CedeHue

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xaHue
NPHUKJIATHOI0 MOIYJIA)
Konyc u ero osnementsl. CeueHue KoHyca (mapajuieIbHOE OCHOBAaHUIO U

KOHyca npoxojsliee uepe3 BEpUIMHY), KOHHUYECKHME cedeHus. Pa3Beprka KoHyca B
npodecCHOHaNbHOM JEATEeIbHOCTH amMapaTydka — oleparopa IPOU3BOJICTBA
MPOJYKTOB MUTAHUS )KUBOTHOTO MPOUCXOKACHUS

Tema 12.11 Coneprkanue yaeOHOro MaTepuasa

VY ceueHHbli KOHYC. | YcedueHHbI koHYC. Ero 0Opasyromas u BeicoTa. CedeHue yceueHHOTro KoHyca

Ceuenue YCEUEHHOT0

KOHYyca

Tema 12.12 Coneprkanue y4eOHOro Marepuana

[Iap u cdepa, ux ceueHus

[ap u cdepa. Bzaumuoe pacnonoxkenue chepsl u miockoctu. CeueHue Iapa,
chepnl

Tema 12.13

Ilonsatue 06 oO0beMe Teia.
OTtHoleHne 00BEMOB
MOAOOHBIX TE

Coneprkanue y4eOHOro MaTepuana
[Tonsitue 06 o6beme Tena. O0beM KyOa U MPSMOYTOIHFHOTO MapalijIesIeHUIe 1A,

IIpodeccnonanbHO-0PHEHTHPOBAHHOE coiepIKaHue (conepxanue
NPHUKJIATHOTO MOIYJIA)

O06bem npusmbl U nuiauHApa. OTHOIIEHHE 00beMOB MOJO0OHBIX Ten. [lwimHapsr B
npoecCHOHANBbHOM JEATEIbHOCTH ammapaTydka — oIeparopa IpPOU3BOJICTBA
MIPOJIYKTOB MUTAHUS >KUBOTHOTO TTPOUCX 0K ICHHS

Tema 12.14
O0beMBl ¥ I[UIOLIAIHA
MOBEPXHOCTEH Tel

Conepxanue yuaeOHOro MaTepraia

OO6bembl TMpaMHJIBl U KOHYCA.

O6mwem mapa.

IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE coiepKaHue (conepxanue
NPHUKJIATHOTO MOIYJIS)

IIpakTnyeckoe 3ansitue 29 Pemenne 3aqad, CBA3aHHBIX C HAXOKICHUEM 00HEMOB
U TUJIOLIA/IM TIOBEPXHOCTEN TeJ B MPo(ecCHOHAIBHOM AESITETbHOCTH annapaTyuka —
oreparopa MpOU3BOJACTBA IPOAYKTOB MUTAHUS )KUBOTHOTO IIPOUCX 0K ICHHS

Tema 12.15

Copneprkanue yueOHOTO MaTepuaa
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Pemtenue 3amau. | [Ipakruueckoe 3anatue 30 KourtponpHas pabGora. OOBEMBI U  IUIOMIAIH

MHoOrorpaHHuKd U Teja | HIOBEPXHOCTH MHOI'OIPAHHUKOB U TeJl BpallleHUs 2

BpallleHUs

Pazgen 13. DiaeMeHTHI 14 (8/6)

KOMOUHATOPUKH,

CTATUCTUKH H TEOPHH

BepoOsATHOCTEM

Tema 13.1 Copnepxanue yueOHOro Marepuaia

OcHoBHbIE nousTus | IlepectaHoBKH, pa3MelIeHUs], COUETaHUSI.

KOMOWHATOPHUKH 2

Tema 13.2 Copepxanue yueOHOro Marepuaia OK-01, OK-02,

CoOsbiTHE, BEPOATHOCTL | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TE€OpeMbl O BEpOSTHOCTH CYMMBI OK-03, OK-04,

coObiTHsa. CnoxeHue U | coObITHE. Y CIIOBHAS BEPOSITHOCTh. 3aBUCHMbIC U HE3aBHCUMBIC COOBITHS. TeopeMbl OK-05, OK-07

YMHOKEHHUE BEPOSITHOCTEN | O BEPOSTHOCTH IMPOM3BEACHHS COOBITHI. 1K 1.2, IIK 2.1,

2 IIK 2.2, IIK 3.1,

Tema 13.3 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJaepKaHue (copep:xanue IIK 3.2, 1K 3.5,

BepositHOCTB B | IPHKJIATHOTO MOLYJIs1) I1P6 02, TIP6 03,

npodeccrnoHalIbHbIX IIpakTuyeckoe 3ansitue 31 OTHOCUTENbHAs YacTOTa COOBITUS, CBOMCTBO €€ IIP6 05, I1P6 07,

3aja4ax ycroiunBocTu. CTaTUCTUYECKOE omnpeziesieHne BeposiTHOCTU. OlieHKa BEpOSITHOCTH IIP6 08, JIP 05,
coObITUsI B TpOo(eCCHOHATBHOW JEeATENbHOCTH ammnapaTiuka — oleparopa 2 P 07, JIP 13,
IIPOU3BOJICTBA MPOAYKTOB MUTAHUS KUBOTHOTO IPOUCXO0KICHUS MP 01, MP 05,

Tema 13.4 Coneprxanue yueOHOro MaTepuaa MP 07, JIPB 07,

JuckperHas  ciydaiiHas | Buasl cinydaliHblX BenuuuH. OnpeneicHue AUCKPETHON ClIy4YailHOW BEIMYWHBL. JIPs 08, JIPB 10

BEJIMYNHA, 3aKOH €€ | 3aKOH pacHpelielieHus. JUCKPETHOW cilydaiiHOM BenuuuHbl. Ee uucioBble

pacnpezeneHus XapaKTepUCTUKU 2

Tema 13.5 Coneprkanne y4eOHOT0 MaTeprana

3amaun  Mmaremarnueckoil | Bapuaunonneli  psa.  Ilomuron wactor u rucrorpamma. CTaTUCTHYECKHE 2

CTaTUCTUKH XapaKTEPUCTHKH psiia HAaOII01aeMbIX JTaHHBIX

Tema 13.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojep:kanue (coxep:kanue

CocraBrnenne TaOIUI] U | MPHKJIATHOTO MOXYJIsI)
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JMarpaMM Ha IPaKTHUKE

IIpakTnyeckoe 3ansitue 32 IlepBuunas o0pabOTKAa CTATHMCTUYECKUX JAHHBIX.

I'paduueckoe wux mnpexncraBieHue. HaxoxkaeHue cperHUX XapaKTEPUCTHK,
HaOJI0OaeMBbIX JaHHBIX B MPO(ECCHOHATBHOW JeATeNbHOCTH amnmapaTiuka — 2
oreparopa MpOU3BOJCTBA MPOAYKTOB MUTAHHUS )KUBOTHOTO TIPOUCX 0K ICHHS

Tema 13.7 Coneprkanue ydeOHOro MaTepuaia

Pemenue 3amau. | [IpakTtudeckoe 3ansitue 33 KoHTposbHas pabota DieMEHTH KOMOWHATOPHKHU.

DJeMeHTbI CobbITHe, BEpOosITHOCTH COOBITUSA. C0KEHNE U YMHOXKEHHE BEPOSITHOCTEM

KOMOWHATOPUKH, 2

CTaTUCTHKH M  TEOPHUHU

BEPOATHOCTEMN

Paznen 14. YpaBHeHus u 24 (12/12)

HepaBeHCTBa

Tema 14.1 Copepxanue yueOHOro MaTepuana

PaBHOCUIIBHOCTD PaBHOCHIIBHOCTh ypaBHeHMII W HepaBeHCTB. Ompenenenusi. OCHOBHBIE TEOPEMBI

ypaBHeHI/Iﬁ U HEPABCHCTB. | paBHOCHJIBHBIX IIEPEX0JaX B YPABHCHUAX U HCPABCHCTBAX. OK-01, OK-02,

OO0mIre METOIBI perIeHUs 2 OK-03, OK-04,
OO0mme MeTonbl peIIeHWs] YpaBHEHWM: TIEpPEeXOoJ OT paBEeHCTBA (PYHKIUHA K 2 OK-05, OK-06,
PaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX (YHKIIMH, METOJ pa3jOXKEeHUs Ha OK-07
MHOXHTEJH, METOJI BBEJICHUsSI HOBOM MepeMeHHOH, (pyHKIMOHAIBbHO-TpaduIecKuii K 1.2, TIK 2.1,
METOJI IIK 2.2, 1IK 3.1,
IIpakTnyeckoe 3ansiTe 34 MeTo/ibl pelieHHsI CTENIEHHBIX YpaBHEHUI 2 IIK 3.2, TIK 3.5,
IpakTnyeckoe 3ansaTue 35 MeToab! pemieHus MOKa3aTeIbHBIX YPaBHEHUN 2 I1P6 01 — 04, JIP
ITpakTnyeckoe 3ansTue 36 MeTopI pelieH s JIOrapu(hMHICSCKUX YpaBHEHHI 2 05, JIP 08, JIP 10,

Tema 14.2 Cogepxanue yaeOHOTO MaTepuana MP 03, MP 07,

['papuueckuii MeToz | O6mue METOIBI PENIEHUs HEPABEHCTB: MEPEXOJ] OT CPABHEHUS 3HAUYCHHMH (QyHKIHMii JIPB 04, JIPB 08,

pelreHus YPaBHECHMH, | K CpPaBHEHUIO 3HAYCHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOX JIPB 10

HEPABEHCTB MHTEPBAJIOB, PYHKINOHAIBHO-TpapUUECKUI METOI. 2
IpodeccnonaIbHO-OPHEHTHPOBAHHOE colep;KkaHue (coneprkanue 2

NMPHUKJIATHOT0 MOTYJIA)
IIpakTnyeckoe 3ansatue 37 I'paduyeckuwii MeTon pelICHHS YpaBHEHUH U

HepaBeHCTB.  lcmonb3oBaHWe  CBOWCTB M TpagUKOB  JUIsL  pEIICHUS
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npodeccCHOHATIBHBIX YpaBHEHUH B paboTe amnmaparyika — orepaTopa Mmpou3BoICTBA
IPOAYKTOB IUTAHUS )KUBOTHOTO ITPOUCXOKACHUS

Tema 14.3
YpaBHEHHs] 1 HEPABCHCTBA

Conepxanue yyeOHOro MaTepuaia

Onpenenennie Moayns. PackpeiTue Mopayns 1o omnpexaeinenuto. IIpocteitmue

C MOJyJIEM yYpaBHEHUS M HEpaBEHCTBA ¢ MoayneM. [IpumeHeHNe paBHOCWIBHBIX MEPEX0J0B B
OTIpe/IeNICHHBIX TUIAX YpaBHEHUI 1 HEPABEHCTB C MOAYJIEM 2

Tema 14.4 Coneprkanue yueOHOro MaTepuana

VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO C ITapaMETPOM. 2

C IIapaMeTpamu [Ipocreiimme ypaBHEHHs 1 HEPABEHCTBA C I1APAMETPOM 2

Tema 14.5 IpodeccnonabHO-OPHEHTUPOBAHHOE coJepKaHue (copep:xaHue

CocraBiieHHE M peELICHHE | NPUKJIATHOTO MOIYJIsl)

npodeccuonansubix 3anau | [Ipakrtuyeckue 3anaTus 38 PemieHne TEKCTOBBIX 3a4ad MPOo(ecCHOHATBLHOTO

C MIOMOILIBIO YPAaBHEHUM colepkaHus B paboTe ammapaTdydka — OIeparopa IPOHM3BOJCTBA TPOIYKTOB 2
MUTAHUS )KUBOTHOTO MTPOUCXOKACHUS

Tema 14.6 Coneprkanue y4eOHOro MaTepuana

Pemenue 3amad. | [IpakTuyeckoe 3ansaTHe 39 OOImME METOIBI PEIICHHS YPABHEHHIA. 2

VYpaBHEHUSI U HEPABEHCTBA

3a 2 cemecTp 138

(86/52)
KouncyabTauuu 12
IIpomexyTounas arrecranms (Jk3amMeH) 6
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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

MPOMEXKYTOUHOW aTTECTallMd, a TaKXKe Uil CAMOCTOSITEIbHOM W BOCHHUTATEIBHOMU

pa6OTLI. MaTepI/IaJ]LHO-TEEXHI/I‘ICCKaH 0aza COOTBCTCTBYCT I[CﬁCTBYIOHII/IM CaAHHUTAPHBIM 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  HEOOXOOUMOTO  KOMIUIEKTa  JIMIIEH3MOHHOTO W CBOOOJHO

pacmpocTpaHsieMOro MPOrPaMMHOTO OOECTeUeHUs, B TOM YHCIE OTEYECTBEHHOTO

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 nmns  oOpasoBaTenbHBIX
OopraHu3anuu

3 AHTHUBHpYCHOE porpaMMHoOe obecrieuenne Kacnepckwii

Peanuzanmu mporpammbl - o0mieoOpazoBaTensHOTO  mpeaMeTra MaTtemaTuka

obecrnieyeHa yueOHO-METOUYECKOM 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, HalpaBJIEHUE JAESATEIBbHOCTH KOTOPBIX COOTBETCTBYET 00JIacTH
MpoECCUOHATEHON ~ JESITEIBHOCTH W HMMEIONIMX CTaxX paboThl B JaHHOU
npodeccroHanbHOM 00J1aCTH HE MeHee 3 JIeT.

[lenarornueckue pabOOTHUKH, WPHUBJICKAEMbIE K pead3aliid MpPOrpaMMbI
MOJIy4alOT JIOMOJIHUTENbHOE MpodecCuOHaIbHOE 00pa3oBaHUE MO IporpaMmmam
NOBBINICHUA KBaM(uKanuu He pexxe 1 paza B 3 rona, ¢ yueToM pacHIMpeHus 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 (oHI HMMeeT TeyaTHbIE W/WIM DJIEKTPOHHBIE OOpa3oBaTebHBIE U
MH()OpPMAIMOHHBIE  PECYPChl,  PEKOMEHJIOBAaHHbIE  [UJI1  HCIOJb30BAaHHUS B
00pa3oBaTeNbHOM NPOLIECCE, HE CTapIle MATH JET C MOMEHTA U3/IaHHUs.

OcHoBHas JauTeparypa:

1. AnekcannpoB, A.J[. Maremaruka: anreOpa W Hayajza MaTEMaTHYECKOTO
ananu3a, reometpus. 'eomerpus. 10-11 knaccer : yueonuk / A.Jl. Anexcanapos, JL.A.
Bepuep, B.1. Peokuk. — M. : U3natenscTBo «IIpocBemenuey, 2020. — 257 c. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIH

2. Mopnkosuu, A.I'. Anre6pa W Hayaia MareMaTuyeckoro axammsa. 10
kiacc: B 2 u. Y. 1. YueOHuk mis ydammxcs 001meo0pa3oBaTeIbHBIX YUPEIKICHUM
(npodunehelit yposenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBCHHBIM

3. Mopnkosuu, A.I'. Anrebpa M Hayanla MareMaTHyeckoro asanuza. 11
knacc: B 2 u. Y. 1. Yyebnuk nns yyammxcs oOuieoOpa3oBaTeIbHbIX YUPEKICHUN
(npodunehselit ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HenmocpeACTBECHHBIHI

4, Mopnkosuu, A.I'. Anre6pa W Hayaja MareMaTtudeckoro axammsa. 10
kinacc: B 2 4. Y. 2. 3amauynHuk ns ydamuxcsi 001eo0pa3oBaTebHbIX YUPEKISHUN
(npodunbhuelil ypoBens) / A.I'. Mopakosuy, JI.O. Jlenuiesa, JI.W. 3saBuy [u ap.] - M.

Muemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Texkcr
HETIOCPEICTBEHHBIN
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5. Mopakosuu, A.I'. Anre6pa u Hayaa MaTeMaTHYECKOTO aHanm3a. 11
knacc: B 2 u. Y. 2. 3agaynuk ass yyammxcsi o01ieo0pa3oBaTeabHbIX YUpExKACHUN
(npoduneHelil ypoBens) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.W. 3BaBud [u ap.],-
M. : Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Texkcr :

HCHOCpeI[CTBCHHBIﬁ

JlonoiHUTEIbHAS JIUTEepaTypa
1. boromosioB H. B. [Ipaktuueckue 3ansatus mo matematuke. B 2 4. [Tekct]: yuebHOe
noco6wue misg CIIO/ H. B. boromosnos. Y. 1. - 11-e u3a., nepepab. u gom. - M.: FOpaiiT,
2019. - 327 c.: un. - (Ilpodeccrnonansuoe oOpazoBaHue).
2. lamasH, A. A. Marematuka [Tekcr]: yueOnuk/ A. A. JanasH. - 2 uzn. - M.: ®opym,
2010. - 544 c. - (IlpodeccronanpbHOEC 00pa3OBaHUE).
I'enpang WM., I'maroneBa E.I'., llnons 2.0. ®yHkiuu u rpaduku (OCHOBHBIC
npuémsl). — M.: MITHMO, 2015
3. I'yceB 1.E. Maremaruka. — M.: U3parensctBo ACT, 2018
4. KonmoropoB A.H. u ap. Anre6pa u Havyana ananu3a. 10 -11 k1. — M., 2012.
5. JlutBak H., Paiiropoackuii. Komy HyxHa maTteMatuka. [loHsITHas KHUra o TOM, Kak
ycrpoeH 1udpoBoit mup — M.: OOO «Mann, UBanos u @epbep», 2018
6. Ilepenpman . XKupas marematuka — CII6,: OOO «ToproBo-u3maTeiabCKUil A0M
«Amdopar, 2016
7. lIuxoBa H.A. 3agauu ¢ s3xoHoMuuyeckuM coaepxkanreM. — M.: MJIEKCA, 2019
8. COopHUK 3a1a4 10 MateMatuke ¢ pemenusmu. 8-11 ki./ mox pen. M.U. Ckanasu. —
Mocksa: Mup u O6pazoBanue, 2018

JAnaakTuyeckue moco0us U CIpaBOYHbIEC U3IaHUS

1. bammakoB M.MU. Maremarnka. Kaura pma npenogaBatens. Meroauueckoe
nocooue. — M.:2013

2. bamvakos M.U. III.1. I{piranos. Metoanueckoe mmocodue mis moarotoBku k EID.
—M.: 2011

3. Kpamop B.C. IloBTOpsieM 1 cucTeMaTU3UpyeM IIKOJbHBIN Kypc anreOphl U Havala
ananu3za. [Ipocsemenue, 2012r.

4. MakcumoB, O.B, MaxorkuHna A.M. Teopusi BepOSTHOCTEH W MaTeMaTHYeCKas
cratuctuka: y4debd. mocobme /PoctoB H /I Denukc 2018- 347c.-(Cpennee
npodeccroHansHOe 00pa3oBaHUe)

5. Omenpuenko, B.I1., KypbaToBa, 2.B. Maremaruka: y4e6. mocooue/ PoctoB H /]1;
®enuxc 2019- 380c.-(Cpeanee nmpodeccuoHanibHOE 00pa30BaHUE).

6. XunesHrok H.H., liBanoBa M.B. ®@opMupoBaHuE BBIYMCIUTEIBbHBIX HABBIKOB Ha
ypokax mateMatuku. 10-11 kimaccel. — M.: UJIEKCA, 2018

7. Upmkun A.I'. CipaBounuk no matemaTtuke. «Hayka»; Mocksa — 201 1r.

8. Illunoga, I1.M, Muno A.E. Matematuka: yue0. nocobue mis CIIO Bonrorpan:
Nznarensckuit Jlom «H -Donmoy» 2014-224¢.umnn.

IMepuognueckue U3TaHus
1. Maremaruka : y4eOHHMK JUIsI CpeIHEro MpodecCHOHaIbHOro 0oOpa3oBaHus /
O. B. TatapuukoB [u ap.] ; mox o6mei pemakuueii O. B. TarapuukoBa. — MockBa :
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M3marensctBo IOpaiir, 2019. — 450 c. — (IIpodeccuonansuoe o00OpazoBaHmE). —
ISBN 978-5-9916-6372-4. — Texkct : anexktpoHHbId // OOpa3zoBatenbHas miargopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/433901

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl
1. Emunas xomnekius [ludpoBbix 00pa3oBaTeNbHBIX pecypcoB-  Www.school-
collection.edu.ru

2. HuadopmamnuvoHHbIE, TPEHHUPOBOYHBIE W  KOHTPOJIBHBIC  MaTepuagbl -
http://fcior.edu.ru

3. OO6pazoBaTenbHBIN MaTeMaTU4ECKUI CauT Exponenta.ru
https://hub.exponenta.ru/post/materialy-dlya-prepodavaniya-matlab

4. Poccuiickas 3JIeKTpOHHAas IiKoJa - https://resh.edu.ru/subject/

5. Omnextponnbie yueOHuku: «['eomerpus 10 xkmace», «['eomerpus 11 kmacey,
«Anrebpa u Hauyana a”Hanmza 10 kimacc», «AnreOpa um Havana aHanuza 11 kmace» -
000 «MobunsHOe DnekTponHoe OOpazoBanue» - https://edu.mob-edu.shop

6. DnekTpoHHBIH y4yeOHUK «Matematuka B 1mkojie, XXI Bek»- http://school-
collection.edu.ru

JJIeKTPOHHBIE HH(POPMAIIMOHHBIE PeCyPChI

1. Bcepoccuiickue MHTEPHET-OMMITHAABI. [DJeKTpoHHBIA pecypc]:  https://online-
olympiad.ru

2. Best anemMeHTapHas MaTeMatuka [ DnekTpoHHbIN pecype]: http://www.bymath/net

3. Beicmast matemaruka. URL: http://www.matclub.ru

4. EnuHas xoJieKuus MUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB. [DIEKTPOHHBIM

pecypc]: http://school-collection.edu.ru

5. HudopmaunmonHas cucrema «EamHoe OKHO Joctyna K 00pa3oBaTesbHbIM

pecypcamy». [DnekTpoHHbIH pecypce]: http://window.edu.ru

6. UndopmannonHsie, TPEHUPOBOYHBIE W KOHTPOJIbHBIE MaTepHaibl [DIEKTPOHHBIN

pecypc]:/ www.fcior.edu.ru

7. MaremaTuueckasd I1IKOJda B MHTEpHETE. -  [DJEKTPOHHBIA  pecypc]:
http://www.bymath.net

8. Hayunas »snextponnas Oubnuorexka (HDbB). - [DnekTtponHbIl pecypc:
http://www.elibrary.ru

9. OTKpPBITHIM KOJUIEIIK. Marematuka. - [DneKTpOHHBIM pecypc]:
https://mathematics.ru

10. [ToBTOpHUM MAaTEMaTHKY. - [ DneKTpOHHBIM pecypc]:
http://www.mathteachers.narod.ru

I1. CopaBoyHHUK MO MaTreMaTUKE [JId IIKOJBHUKOB. - [DJIEKTPOHHBIN pecypc]:
https://www.resolventa.ru/demo/demomath.htm

12. Cpennsiss MareMatudeckas HHTEPHET IMIKoJa. - [DIEKTPOHHBIM pecypc]:

http://www.bymath.net
13. ®enepanbubiii optann «Poccuiickoe oOpazoBaHue». - [DIEKTPOHHBIA pecypc]:
http://www.edu.ru
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14. ®epepanbHblil  HEHTp HMHPOPMAILMOHHO-OOpPA30BaTENbHBIX  PECYpCOB. -
[DnexTponHbIi pecypc]: http://fcior.edu.ru
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4. KoHTpoib U OLIEHKAa pPe3y/JbTATOB OCBOEHHSI 0011e00pPa30BATEILHOIO
y4eOHOro npeamera

KoHTpoab 1 oneHKa pe3ybTaToB OCBOCHHUS 00111€00pa30BaTEIbHOTO Y4eOHOTO
IpeIMeTa PacKphIBAIOTCS Yepe3 TUCHUIUIMHAPHBIE PEe3yNbTaThl, HalpaBJICHHbIE 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 paor

P8, Tewn 8.1,8.2,83,84,8.5,8.6 JamuTa

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

P 10, Tems: 10.1, 10.2, 10.3, 10.4

IPOEKTOB

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, KoHTpoIbHas baGora

11.4,11.5,11.6 [T-o/c, 11.7 BO po pabo

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

P 13, Temsr 13.1,13.2,13.3, 134, 13,5 | PXGaMCHALHORABIX

IT-o/c, 13.6 3aaHnn

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

II-o/c, 14.6
[IK 1.1. TIpousBoauthb P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4, 1.5, TectupoBanue
TexHHueckoe oocnyxkusanue | 1.6 VeTHBIR ompoc
060pY/I0BaHUSI TIPH g 62’ Temst 2.1, 2.2, 2.3, 24, 2.5 II-0/¢, | Maremarnueckuit
HPOHSBOACTBE HPOAYKTOB P 3, Temb1 3.1, 3.2, 3.3 [T-o/c, 3.4 AHITAMT
TIATaHHS W3 MACA M KOMOACHBIX | p 4 Temmi 4.1, 42,43, 44,45 4.6, 4.7 WHauBuIya bHas
U3JIETHH B COOTBETCTBUH C I-o/c, 4.8, 4.9, 410, 4.11 CaMOCTOSITENbHASL
IKCIUTYaTaIlMOHHOM PS5, Temnt 5.1, 5.2 pabora

4
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue
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JOKYMEHTalUEeH

IIK 1.2. BeImosHsATh
TEXHOJIOTMYECKHUE OTepalluu
MIPOU3BOJICTBA MTPOJIYKTOB
MMUTAHUSI U3 MSICHOTO CHIPhSI B
COOTBETCTBUU C
TEXHOIOTHYECKUMU
WHCTPYKITUSMH.

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

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

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

IIpencrasinenue
pe3yabTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IUBUYaJIbHBIX
IPOEKTOB
KonTponbnas padora

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

P13, Temsr 13.1, 13.2,13.3,13.4, 13,5 | PX3aMCHALHONHBIX

I1-o/c, 13.6 3alaHun

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

IT-o/c, 14.6
[IK 2.1 ITpoBoauTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
OpraHu3alMOHHO — 1.6 VYeTHBII onpoc
TEXHUYECKUE MEPOTIPUITHS g 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | \aremarnueckuit
AU O0ecnereHi P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JieTanT
11260paTopHOTO KOHTPONA P4, Temsr 4.1,4.2,43, 4.4, 45, 4.6, 4.7 | AHAMBALyaIbHAs
KadyecTBa M 0€30IaCHOCTH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
CBIPBS, MOTY(HaOpUKATOB U P 5, Temsr 5.1,5.2 pabora
TOTOBOM MPOJYKILUHU B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenne
MpoIiecce MPOU3BOJICTBA 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3yNIbTaToOB

IIPOJYKTOB ITUTAaHUS
KUBOTHOT'O IIPOUCXO0XKIEHUS,
PBIOBI 1 MOPENPOYKTOB
(BOIHBIX OMOpECYPCOB U
00BEKTOB aKBaKYyJIbTYpPbI)

[IK 2.2 ITpoBOauTH
na0opaTOpHbIE UCCIIE0BAHUS
KayecTBa M 0€30MacHOCTH
CBIPBS, M0TY(HadpUKaTOB U
rOTOBOM IIPOJIYKIIHU B
polecce NpoU3BOJICTBA
MIPOJYKTOB MUTAHUS
KUBOTHOT'O IIPOMCXO0XK/IEHUS,
PBIOBI 1 MOPENPOTYKTOB
(BOoOHBIX OMOpECYpPCOB U
00BEKTOB aKBaKYJIbTYpPbI)

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

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, 14.4, 14.5
II-o/c, 14.6

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

3amura
WHIUBUIYaIbHBIX
MPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMECHAIIMOHHBIX
3aJaHuN
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Pe3yabTarsl 00yyeHus

MeToabI OLIEHKH

I1P6 01

c(hOpMUPOBAHHOCTh MpEeACTaBICHUI 0
MaTeMaTHKe KaK 4YaCTH MUPOBOM KYyJIbTYPhl U O
MecTe MaTE€MAaTUKU B COBPEMEHHOI

OUBWIM3AIMK, O cHoco0ax OMHMCaHWsI Ha
MaTEMAaTHYECKOM SI3bIKE SIBJICHHH pealbHOrO
Mupa

I1P6 02

c(OpMHPOBAHHOCTh PEICTaBICHUI 0
MaTeMaTHYECKUX ITOHATUAX KAaK O BaKHEMIIMX
MATEMATHUYCCKUX MOACIAX, ITIO3BOJIAROIIINX
ONMKCHIBATh M H3y4aTh Pa3HBIC IPOIECCHI U

SIBJICHMS; IIOHUMaHUe BO3MOKHOCTHU
aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTE€MaTHYECKUX TEOPUI

I1P6 03

BIQJICHHE  METOJaMH  JOKas3aTelIbCTB U

AITOPUTMOB PCHICHU, YMCHUC UX IIPUMCHATD,
MNPOBOAWUTL OOKAa3aTCIIBHBIC PACCYXJICHUSA B
X0AC PCUICHHUA 3a1a1

I1P6 04

BIIQJICHUE CTAHIAPTHBIMM IIPUEMaMH PELICHUs
paloHaIbHBIX U UppalMOHAIIbHBIX,
II0Ka3aTeNbHbIX, CTEIICHHBIX,
TPUTOHOMETPUUECKHUX ypaBHEHUI U
HEPABEHCTB, MX CUCTEM; HCIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM
yycie JUId  IOMCKAa IyTH pPEIIeHus U
WUIIOCTPAllMM  pPELIEHUs]  ypaBHEHUH U
HEPABEHCTB

I1P6 05

c(OPMHPOBAHHOCTh IIpEJICTaBICHUN 00
OCHOBHBIX TIOHATHUAX, UAESIX M  METoJax
MaTEMaTHYECKOT0 aHaJIn3a

I1P6 06

BJIJICHUE CTAaHIAPTHBIMU NPUEMaMHU PEIICHUS
paloHaIbHBIX u HppalMOHATIbHBIX,
[I0KAa3aTeNbHbIX, CTETICHHBIX,
TPUTOHOMETPHUUECKHX ypaBHEHUH U

HCEPABCHCTB, UX CUCTEM;

OreHka pe3ynbTaToOB YCTHBIX OTBETOB, PELICHUS
3a/1a4 (B TOM 4yucie npodeccHoHaIbHO-
OpPUEHTUPOBAHHBIX ), CAMOCTOSTEIHHBIX PadOT,
MPaKTUYECKUX padoT, 3aJaHHii IK3aMeHa

OreHKa pe3ynbTaTOB YCTHBIX OTBETOB, PEIICHUS
3aj1a4 (B TOM 4Mcie MpodhecCHoHaTbHO-
OpPUEHTUPOBAHHBIX ), CAMOCTOSATEIbHBIX PadOT,
MPAaKTUYECKUX paboT, 3aJaHUN IK3aMeHa

58



		2023-07-18T08:40:02+0700
	ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ПРОФЕССИОНАЛЬНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ НОВОСИБИРСКОЙ ОБЛАСТИ "НОВОСИБИРСКИЙ КОЛЛЕДЖ ПИЩЕВОЙ ПРОМЫШЛЕННОСТИ И ПЕРЕРАБОТКИ"




