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PabGouass mporpamma y4eOHOTO TIpenMeTa VII.O7 MaremaTtuka
pa3zpaboTaHa B COOTBETCTBUHU CO CIIETYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMMU:
. denepanpHbil 3akoH «O0 o0pazoBannu B Poccuiickoit deaeparuuy ot
29.12.2012 N 273-®3;
. [Ipuka3z MunucrepctBa mnpocsemienuss PO ot 24.05.2022 Ne 762 «O0
YTBEPXKJICHUHU TMOpPsIKA OpraHu3allid W OCYIIECTBICHUS 00pa3oBaTEIbHOU
NESATEILHOCTH 10 00pa30BaTeNIbHBIM MpOrpaMMaM CpPeAHEro MPodecCHOHATBHOTO
oOpazoBaHus» ¢ u3MeHeHus MU Ha 20 nexadpst 2022 rona;
. ITpuka3 MunucrepctBa npocsenieHus: PO ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHUU H3MEHEHUI B (QenepanbHblii TOCYJapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHAapT cpemHero oOmero oOpa3oBaHWs, YTBEPKICHHBIH  MPUKA30M
MunucrepcTBa o0pasoBanus U Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r.
No 413y
. [Tpuka3z MunucrepctBa npocsemenus PO ot 18 mas 2022 r. Ne 343 «O06
yTBEpKJIeHUH (eJepaIbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIapTa
cpeaHero mpodeccuoHaabHOro oOpa3oBaHus 10 creruaibHocTd  19.02.12
TexHonorus NpoAyKTOB MUTAHUS )KUBOTHOTO MTPOUCXOKICHUS
. [IpumepHoii mporpammoil o01Ie00pa30BaTEILHOTO Y4eOHOro IMpeaMeTa

Marematuka 11 npodeccHOHANbHBIX — 00pa3oBaTENbHBIX  OpraHU3alUH,
pexoMeHoBaHHON DenepabHBIM TOCYAapCTBEHHBIM aBTOHOMHBIM YUPEKIEHUEM
«DenepanbHbli MHCTUTYT pa3BUTUS oOpazoBaHus» (PI'AY «OHUPO») ot 30
HOs10ps 2022 r.

Opranuzanust pa3padOTYUK: TOCYIapCTBEHHOE aBTOHOMHOE TPOo(decCHOHATBLHOE
obOpa3zoBatenpbHoe yupexaeHue Hopocubupckoit obOmactu  «HoBocuOupckuit
KOJUTEK TTUIIICBOM MPOMBIIIIICHHOCTH 1 TIEPEPAOOTKI

CocraButens  mporpammbl:  A.A.  3arypckas, npenojaaBaTelb  IEpPBOU
KBaJIU(UKAIIMOHHOW KaTErOpUu

CorigacoBaHo:

Metoauct /T".B. Bekmmua/

PaccMOTpeHO U yTBEp:KI€eHO:

Ha 3acemanum IIIK OO6meoOpa3oBaTeabHbIX, MAaTeMaTHYSCKUX W OOIMIHX
CCTECTBEHHOHAYYHBIX TUCITUTIINH

IIPOTOKOJI OT No

[Ipencenarens koMuccuu /O.M. Ceposa/




COJIEPKAHHUE
1. OO6mas xapakTepucThka padouell mporpaMmbl 00IIE00pa30BaATEIHLHOTO

YICOHOTO TIPEAMETA IMATEMATHKA. ...eeivvvieivreeeiiineesiieeesiseessssessssseesssssesssssseessnsneesns 4
2. CrpykTypa ® cojepxaHue o0011eo0pa3oBaTeIbHOTO YYeOHOro TMperIMeTa
IMATEMATHIKA ...ttt ettt ekttt e s e st e e st e et e e b e e e nbn e e snneennnee s 30
3. YcnoBus peanu3aiiii IporpaMMbl 00IIe00pa3oBaTeIbHOT0 YIEOHOTO MpeaMeTa
IMAATEMATHKA .....vveeeiieie ettt e ettt s et et e skt e e sttt e e et e e e smbe e e e esbe e e e nbe e e s bbeeeannnneeas 49
4. KoHTpOJnb U OllEHKA Pe3yabTaTOB OCBOCHHS OOIIE00pa30BaTEIbHOIO y4eOHOTO
TPEAMETA MATEMATHKA. ...ttt ettt ettt eete e etee et eeeeeaaeeeaeeaneeens o1



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  00IIe00pa30BaTEeNbHOTO  IUKIAa  00pa3oBaTENbHOMN
nporpamMmbl B cooTBeTcTBUU DPI'OC mo cnenuansHoctu 19.02.11 Texnonorus
IPOAYKTOB MUTAHUSI U3 PACTUTEILHOTO CHIPbS.

1.2. llesan u muIaHupyemble pe3yJibTaThl 0CBOEHUS MpeAMeTa:

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, OCO3HaHUE IIEHHOCTH
MacTepCcTBa, TPYIOII00UE;

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

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

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

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

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

- BBIABIISATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
[paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBI B JESATEILHOCTD, OIICHUBATH

COOTBCTCTBUEC  pPEC3YyJIbTATOB  LCJIAM, OLCHUBATH

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

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

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

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

(b yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0BATh B
[POCTEHIINX Cllydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINIA; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh IPOU3BOIHYIO IIpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelIaTh MPAKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4M HAa HaWOOJIbIIINE U HAUMEHbIINE
3HAUEHUS, HA HAXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

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




[PUCKU TIOCIIEACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEHICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

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

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

apryMEHTBI JULS]

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

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

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

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

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HBIX|

MpeIMETHBIX 00IacTei;

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

[MO3HABATEILHON U COLMATIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMU: PAllMOHANbHAS (PYHKIHS,
okazaTenbHast QyHKIHs, CTereHHas (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
[PEIMETOB U 3aJ]au U3 peaJIbHOM KU3HU; BbIpaXaTh (hopMyIaMu
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 CEMEHHBIMM (PUHAHCAMU ); 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 ¥ HaMMEHbIIIee 3HAYCHHS, 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
[TOMOILIBIO TAaOJIHII U IUarpaMM; UCCIIE0BAaTh 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'pa)MuEeCKUX METOJIOB;
[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 OOJIBIINX YHCEN B IIPHUPOTHBIX U
OOILIECTBEHHBIX SBJICHHSAX;

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

- YMETh ONEPUPOBAThH MOHATHSIMU: MHOTOI'PaHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, TupamMuia,
(burypa 1 MOBepXHOCTh BpAIIEHHsI, IMIIMH/IP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIMHAPA, KOHYCA, IJI0MIA (b TTOBEPXHOCTH MUPAMUJIBI, 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 CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHIBLHBIE MHOTOTPAHHUKH;

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




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

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

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAUHATBI BEKTOPA,
CKaJISIpHOE MPOU3BEICHUE, YTOJl MEX1y BEKTOpaMu, 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 (GakThl U
MaTeMaTHYECKUE MOJIEH B IPUPOHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPDI
MaTEMAaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATUSAMU: ONpEEIeHUE, aKCHOMa,
Teopema, CIIEICTBHAE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIHUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METO
MaTEMaTUYECKON MHAYKLUU; IPOBOAUTD JOKAa3aTEIbHbIE
[pacCyXI€HUsI IPU PELIEHUHN 33]1a4, OLICHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

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




STBJICHUI TIPU PEIICHUU 33724, B TOM YHCIIE U3 APYTUX YIeOHBIX
[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 ONIEPUPOBATH MOHATUSIMU: COUETaHHE,
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,
MPPALMOHAIBHOE YHUCII0, MHOXKECTBA HATYPAJIbHBIX, LIETBIX,
[palliOHAIBHBIX, IEMCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIB30BATh
MPU3HAKU IETUMOCTH, HAMMEHBIIUI 00NN JeTUTENb U
HauMEHbIIIee 00I1Iee KpaTHOe, AIrOPUTM EBKITHIA U perieHuN
3a/1ay; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3UIIUOHHBIMHU CUCTEMaMHU
CUMCIICHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHUSMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHATBHBIM I1OKAa3aTEJIEeM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIecTBEHHBIM) TTOKa3aTeNeM, JJorapudM 4rciia, CHHYC,
KOCUHYC ¥ TaHT'€HC MPOU3BOJILHOTO YUCJIA;

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




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
MaTeMaTHUeCKUX 3aJa4 U 3a/1a4 U3 pa3jInyHbIX 00JIacTel HAyKu U
[peabHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduK QyHKIMH,
oOpaTHast pyHKIMS, KOMIO3ULUS QYHKIWH, THHEHHAs QyHKIHS,
KBaJpaTHIHas QYHKIUS, CTENICHHAs! (YHKIHUS C IETBIM
MoKa3arejaeM, TPUTOHOMETPUYECKUe PyHKINHU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapupmuyeckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBITOJTHATH IpeoOpa3oBaHus TpapuKoB (GyHKIMH;
[YMEHHE MCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEN MIPU PELICHNH 33/1a4 U3 JPYTuX
[YI€OHBIX TPEIMETOB M U3 PEATbHON KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTH (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMYM (YHKIIHUHU, HAnOOJIbIIee U
HaMEHblIIee 3HaYeHUs1 PYHKLIUU HAa IPOMEKYTKE; 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, HEPABEHCTB U X 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 OIIEPUPOBATh NOHATUSAMU: HEPEPHIBHOCTH (DYHKIIUH,
ACHMITOTHI rpaduka QyHKIUH, TIEpBast ¥ BTOpasi IPOU3BOHAS
(YHKIIMH, TEOMETPHYECKUN 1 (PU3UUECKHI CMBICI TPOM3BOIHOM,
nepBOOOpa3Hasi, ONpeACICHHbBIN HHTETPaJl; YMEHUE HAXOIUTh
ACHMITTOTHI rpaduka GyHKINU; YMEHHE BRIYUCISATH TIPOU3BOTHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXOJUTh YpaBHEHHE KacaTeIbHON K TpaguKy (yHKINU;
[YMEHHE UCIIOJIb30BATh MPOU3BOTHYIO JUIS UCCIECJOBAHHS
(YyHKLIMH, UTsT HAX0KJICHHUs HAaWTy4IIero PEeLIeHus B
MPUKJIAJHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTH TUIOMIAU U 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETPaIa;
[TPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTUPOBAHUS C
roMoIbio AuddepeHInarbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U aPTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCelT
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpanydeckas);
YMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOUTH IPUMEPHI UCIIOJIB30BaHUS
KOMIUIEKCHBIX 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
CTATUCTUYECKUE 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
rpadUyecKuX METOAOB; MPUMEHSTH JUIsl pEIIeHUs 3a1a4 (popMyIIbl
CIIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, POPMYJITy ITOITHON
BeposATHOCTH, (hopMyity bepHyiun, koMmOnHATOpHBIC (DAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; yMEHUE
OIIEpUPOBATh NOHATUAMU: CIIy4aiiHasi BEIMYMHA, PACIIPEIEICHHE
BEPOSATHOCTEH, MAaTEMAaTUYECKOE OKHIaHUE, 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 ¢
MOHATHSMU: 3aKOH OOJIBLINX YHCEJI, METObI 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,
NIByTpaHHbIN yrojl, TPEXTPAHHBIN YIoJ1, IepeceKaroLIecs,
MapajyleJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJlI MEXKAY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
M3y4eHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONEPUPOBAThH
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[MOHATUSMHU: MHOTOTPAaHHUK, CEYCHHE MHOTOI'PaHHUKA,
[paBUIIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpaLeHUs, IUIMHIIP, KOHYC, IIap, cdepa, pa3zBepTka
[MOBEPXHOCTH, CEYEHHS KOHYCa U LUJINH/IPA, apajljielIbHbIe OCH
WJIM OCHOBAHHUIO, CEYECHHUE 11apa, MII0CKOCTh, Kacarouasics cepsl,
[WIMHPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE MHOTOTPAHHHUKA,
M300pakaTb MHOTOT'PaHHUKH, (PUTYPBI U TOBEPXHOCTU BpAIICHUS,
MX CEUCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX 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 MPOBOAMUTH KIacCU(UKALUIO GUTYp 10 pa3IHuHbIM
[PU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE TOTIOJHUTENIbHBIE
[IOCTPOEHUS;

- yM€Th CBOOOTHO ONIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPHI,
00beM (pUTYpBI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSIHHE MEXKIY MPSMBIMHU, PACCTOSHHE MEXITY
[IOCKOCTSIMU, TJIOMIAb chepsl, MIIoaIs TOBEPXHOCTH
MUpPaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
[MIMHAPA, KOHYCA, [I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKEHHE,
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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MCII0Ib30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOUTh
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, KOOPIUHATHI TOUYKH, KOOPAHMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCJIO,
[pa3IoKEHUE BEKTOpa M0 0a3ucy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXKIY BEKTOPAMH; YMEHUE
MCII0JIb30BATh BEKTOPHBIN M KOOPJIMHATHBIN METOJ IJIsl PEIICHHS
FCOMETPUUYECKHX 3a/1a4 U 33714 IPYTUX yUYeOHBIX MIPEIMETOB;
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 3aJ]a4H, UCCIIE0BATh TOCTPOEHHBIE
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;
MOHMMAaHNUE 3HAYMMOCTHA MaTEMaTHUKHU B U3YYCHUHU TIPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUH; yMEHUE PAacllO3HABAThH
[pOSIBIIEHUE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

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

B oGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

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

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

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

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

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpOpMaLueit:

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

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

ayJIUTOpUH,  BbIOMpas

MPCACTABJICHUSA U BU3YyallU3alluu,

ONTUMANIBHYI0  (OPMYHMCIIOIB30BATH

- yYMETb OIEpUPOBATh MOHATUSAMU: palUOHANbHAS (QYHKIIHS,

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

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

3aBUCUMOCTH MCXKY BCIIMUYNHAMU

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

peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHMM

1 HEpPAaBEHCTB, PAaBHOCHJIBHOCTb YpPAaBHEHUH, HEPABEHCTB U

CUCTCM, palMOHAJIBHBIC, UWPPANUOHAJIBHBIC, IIOKAa3aTCIbHBIC,

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

YMETH

[apajuIeJIbHbI  [IEPEHOC,

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

TCOMCTPHUUCCKUC

TOM 4uCJIE B HCKYCCTBE, apXUTEKType; YMETb

OTHOLICHUA, HaxXOaUTh

TeOMETPUUYECKUE BEIHYMHBI (AJIMHA, YTOJ, TUIOMab, 00BEM) TIPH
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- OLICHUBAThb JOCTOBCPHOCTD, JCTUTUMHOCTD

nHpOpMAlUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

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

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

TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MMAaCHOCTH,
pecypcocOepekeHus,
HOPM,

I'UTMCHBI, IIPpaBOBBLIX 51

PTUYECKHUX UH(POPMALMOHHON

0e30IMacHOCTH;

HOpM

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

JITMYHOCTH

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

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

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

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

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

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYMBOTO OYIYIIETO;

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

OBnaneHue

YHUBEPCAIbHBIMU  PEryJIATUBHBIMU

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

HEpaBEHCTBA, MX CUCTEMBI;

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

CCUCHUC

npusma, nuvupaMuzaa,

WIAHAPA, KOHYCA, MIIOMAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI,

cdepsl,
nupaMubl,

obbeM  KyOa,

MIPU3MBI,

KOHYca, HWIMHAPA,

[PSIMOYTOJIBHOTO

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

UEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEIACTB; YMETh
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IEVCTBUSIMMU:

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

hopmyIupoBaTh cOOCTBEHHBIC

O6pa3OBaTCHBHOﬁ ACATCIBHOCTH W JKHU3HCHHBIX

B

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

COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

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

0) CAMOKOHTPOJIb:

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

YMETb
[IPUHUMATD PEILIECHUS 10 UX CHUKEHHUIO;

B) SMOLIMOHAJIBHBIM HHTEIJIEKT, IPEANOIarauuii
c(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHUE

OLCHUMBATL PUCKU KW CBOCBPECMCHHO

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

- OMIATHH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHHMATH)

OMOIHUOHAJIIBHOC COCTOAHHUE APYTHUX, YUUTBIBATH €T0

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

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

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

IpOU3BCACHUC BCKTOpa Ha YHCIO,

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

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

paspemiath KOHQIUKTHI

OK 04 DddexTuBHO
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 CIIOKEHHS 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 MOHATUAMU: CTENEHb C LIEJIbIM|
KOPEHb  HaTypaJbHOU CTENIEHb C
[PAllMOHATILHBIM  TIOKa3aTelieM,

I1OKa3aTCJIEM, CTCIICHU,

CTENEHb C JIEHCTBUTEIBHBIM
(BEIIECTBEHHBIM)  IOKa3zaTejaeM, Jiorapugm

KOCUHYC U TAHT'CHC ITPONU3BOJIBHOI'O YHCJIA,

Yucia, CHUHYC,

- yMeTh CBOOOJIHO OINEpPUpPOBaTh MOHATUAMM: Ipaduk (GyHKIHH,
oOpaTHast GYHKUUS, KOMIIO3UIMS (YHKIUH, TUHEHHas (yHKUu,

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

imorapudmudeckas GyHKIIMU; YMETh CTPOUTH TpaduKku (HYyHKIIHH,
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 TIOHUMATh MUP C MO3UIIHH
NPyroro 4eaoBeKa

[IPOLIECCOB M 3aBUCHMOCTEW IpU DPELIEHUH 3a7ad U3 JAPYrux

YU€OHBIX TPEIMETOB W U3 pEaJbHOW IKM3HH, BBIPAXKATh

(hopMyJlaMy 3aBICHMOCTH MEK/y BETUIHMHAMH;
- CBOOOJIHO OIEPHPOBATH TOHATHSAMHU: YETHOCTh (DYHKIIHH,
MEPUOTUIHOCTh byHKIHH, OTPaHUYCHHOCTh ¢byHKIHY,
MOHOTOHHOCTh (DYHKIIMH, DKCTpeMyM (DYHKIMH, HauOoJbllee U
HaMMCHBIIIEE 3HAYCHUS (YHKIMU Ha TPOMEKYTKE; YMETh
MPOBOIUTH UCCIICIOBaHKE (DYHKIINU;

- yMeTh WCIIOJIb30BaTh CBOWCTBA W rpaduku (GyHKIUN IS
[pEIICHUs YpaBHCHH, HEPABEHCTB W 3aJad C IapaMeTPaMH,
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 pa3jMyYHbIE 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 TPAaJULIHAA 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 Tpaauuuil, (OpMHUpPOBaHHE CHUCTEMBI

3HAYUMBIX  [IEHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTHYECKOHN KYJIBTYPHI,

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

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

IIPUHATHC TPAaAULIUOHHBIX HallMOHAJIbHBIX,

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

- YMETb OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMHU, 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 MaTeMaTu4yeckue (PakThl 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,

KOMOWHATOpHBIE (akTbl M (HOpPMYyNBl NpHU pPELICHUH 33]ad;
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LICMOKPATUICCKUX HGHHOCTGP'I;

T'OTOBHOCTBb MIPOTUBOCTOATH nacoJIOruu

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

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

B 00111e00pa3oBaTeIbHON

OpraHU3alMM U IETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJEHUCTBOBaTbL C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHHM C WX (DYHKUMSIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHHUTapHOM M BOJOHTEPCKOU
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTh POCCHMCKON TpaKIaHCKOH
MJICHTUYHOCTH, IATPUOTU3MA, YBAKEHUSI K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen Poaunoi,
rOpJIOCTH 32 CBOM Kpai, CBOIO PoauHy, CBOM SA3BIK U
KYJbTYDY, IIPOLLIJIOE
MHOTI'OHALIMOHAJILHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM
HUCTOPUYECKOMY IIPUPOJHOMY)
TpaguLMsAM  HApOIOB
Poccun, noctrkenusm Poccun B Hayke, HCKYCCTBE,

u HaCTOAIICC

CHMMBOJIaM, u

HacJIe U0, TaMATHHKAaM,
CIIOpTE, TEXHOJIOTUSIX U TPYIIE;

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

OLICHUBATb BCPOATHOCTH PCAJIbHBIX COGBITHﬁ; 3HaAaKOMCTBO CO

CHy‘{af/iHBIMI/I BCIIMYHUHAMM, 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

MOHATUST W YHUBEPCAJIbHBIE Y4eOHbIE JI€HCTBHA

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

KOMMYHHKATHUBHBIC);
CIIOCOOHOCTH

- Hux 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|

WHJUBUTyaJIbHOU

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 OIBIT JNEATEIBHOCTH JKOJIOTMYECKOH

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 CHOCcOOOB  JCHCTBUS B

GyHKIUS, HenpepbIBHAA
nepBooOpa3Has,

YMETb OIEpUpPOBaTh HOHITUSIMHU:
byHKIIHS,
MHTETpaJl; yMETb HAXOAUTh IPOU3BOJIHBIE  DIIEMEHTapHBIX
(yHKIMNA, MCIONB3Ysl CIpaBOYHBbIE MaTepHajbl; MCCIEN0BaTh B
MPOCTEHUINX CllyyasiX (PYHKIMM Ha MOHOTOHHOCTb, HaXOJHTh
HanOoNbIIME M HAUMEHbIIME 3HAueHUs (YHKIMA; CTPOUTH
c

MPOU3BOAHAS, ONpeAeIeHHBIN

rpaduxu
MaTeMaTH4ECKOTr0  aHAJIN3a;

MHOT'O4YJICHOB HUCITIOJIB30BaAHNEM arrapara

MIPUMEHATh  TIPOU3BOJIHYIO

pemiath

pu
3a1a4
OpUEHTUPOBAHHBIC 3aJadyd Ha HAHOOJBIINE W HAWMEHBIIHE

[PECHICHUN Ha JBHUXKXCHUCE, IMPAKTHUKOA

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

- YMCTb INCPCHOCUTHL 3HAHUA B IMO3HABATCIIBHYIO U
[IPAKTUYCCKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- mpeiarath HOBBIE MPOCKTHI, OICHUBATh HICH C
[IO3UIUKM HOBU3HBI, OPUTHHAILHOCTH, MPAKTUICCKON
3HAYUMOCTH;

o100HbBIe (PUTYPBI B MPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOIICHHE
[UI0IIaZe MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
[pEILICHUH 3a]1a4;

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

- JlaBaTb OLICHKY HOBBIM CHUTYyalUsM, BHOCHUTH

KOPPEKTHUBBI B JIEATEIIbHOCTD, OLICHUBATh

COOTBETCTBHUE PE3yJIbTAaTOB LEIIM
[1K 1.1. OcymiecTBasTh Benenue TEXHOJOTHYECKOTO MPOLECCAyMETh ONepUpOBaThH MOHATHSIMU: palOHaIbHEIE,
TEXHUYECKOe 00CIIy)KUBaHHE [IPOU3BOJICTBA xJeba, xJ1€000yIOUHBIX JUppaIliOHATbHbIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE,
TEXHOJIOTMYECKOI0 MaKkapoOHHBIX M  KOHIWUTEPCKUX M3AeNuil  HaliorapudpMuyeckue,  TPUTOHOMETPHUYECKHE  ypaBHEHUA U

00OpyIOBaHUS IS
[TPOM3BOJICTBA MPOAYKTOB
[MUTAHWUS W3 PACTUTEILHOTO
CBIPBSI B COOTBETCTBHH C
PKCIUTyaTallMOHHON
ITOKYMEHTAIUEH.

[1K 1.2. BeImogHATE
TEXHOJIOTUYECKHE OTepaliuu
[0 MPOU3BOJICTBY XJje0a,
XJ1€000yTOUHBIX, MAKAPOHHBIX
1 KOHJUTEPCKUX HU3JICTHH B
COOTBETCTBHHU C
TEXHOJIOTMYECKUMU
MHCTPYKITUSMHU.

ABTOMATH3UPOBAHHBIX TEXHOJOTMYECKUX JIMHUSIX
(110 BBIOODY)

HCPAaBCHCTBA, UX CUCTCMBI,

YMCETH OICpUPOBATH MOHATUAMH: MHOI'OIPAHHUK, CCYCHUC

MHOTOTpaHHHMKa, KyO, Mapajuienenunesa, NOpu3Ma, IUpaMuja,
(urypa u nMoBEepXHOCTh BpALICHUS, IIWINHIP, KOHYC, 11ap, cdepa,
ceueHUs1 (DUTYpBI BpAaIlEHHs, TMJIOCKOCThb, Kacaromiascs cdepsl,
MUJIMHAPA, KOHYCa, IJIoIaAb IMOBEPXHOCTU NMUPAMUIBI, 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 HMHCTPYMCHTOB W OJJICKTPOHHBIX CPCACTB,

IMIPaBHUJIBHBIC MHOTOTPaHHUKH

YMETh ONEpUPOBATh TMOHATUSAMU: NPSIMOYTOJIbHAS CHCTEMA
KOOpDAMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPJIWHATHI BEKTOPA,

CKaJSIpHOE IPOU3BEACHUE, YIOJ MEXIYy BEKTOpaMH, CYMMa
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BEKTOPOB, IIPOM3BEJCHHE BEKTOpAa HA 4YHUCIO; HAXOIUTh C
[MOMOIIBI0 M3YyYEHHBIX (POPMyN KOOpAMHATHI CEpPEeMHBI OTpEe3Ka,

PACCTOAHNEC MCIKAY ABYMS TOUYKAMH

[1K 2.1. OcyuiecTBasTh
OpraHU3aOHHOE
oOecriedeHre MpOU3BO/ICTBA
[IPOJIyKTOB IMTUTAHUS U3
[PACTUTEIBHOTO CHIPhS HA
ABTOMATH3UPOBAHHBIX
TEXHOJOTMYECKUX JIMHUIX
[1K 2.2. OcyuiecTBasTh
TEXHOJIOTUIECKOE
oOecrnieueHne Ipon3BOICTBA
xJj1e0a, Xx1€000yJI0UHBIX,
MaKapOHHBIX M KOHIUTEPCKUX
M3 aeIui

OpraHn3anroOHHO-TEXHOJIOTHYECKOE  00eCIeYeHNe
[IPOM3BOJICTBA xJie0a, XJ1€000yIIOUHBIX,
MaKapOHHBIX n KOHIUTCPCKUX I/I3IICJII/H>'I Ha

ABTOMATH3UPOBAHHBIX TEXHOJIOTUYECKUX JIMHUSX
(0 BBIOODY)

YMETh ONEepUpOBaTh TMOHATHAMH: (QYHKUUS, HENpepbIBHAS
(GyHKIMS, TPOM3BOAHAs,  IEpBOOOpasHasi,  OIpeacsICHHBIH
MHTETPAT, yMETh HAXOAWUTh MPOU3BOJAHBIC 3JEMEHTApPHBIX|

(YHKIIUH, WCIOJIBb3Ysl CIPAaBOYHBIC MaTepHalbl; HCCICAOBaTh B
NPOCTEHIINX ClydasiX (YHKIMM HAa MOHOTOHHOCTh, HAXOJUTh
HauOOJIbIINE WM HAMMEHBIIWE 3HAueHWs (YHKIIHI;
rpadguku

CTPOUTD

MHOI'O4JICHOB C HUCIIOJIBb30BaHUCM alrapara;

MAaTCMAaTUYCCKOIro aHajin3a; MNPUMCHATbL HNPOU3BOJHYIO

pemarb

pu
pelieHnyn  3ajad

OPUCHTHUPOBAHHBLIC 3aJa4d Ha HauOOJIbIIINE W HAWMMEHDIIINE

Ha  JIBUJKEHHUE; IIPAKTHKO-
BHAUEHUS, HA HAXOXJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMM: JBUKEHHE B IPOCTPAHCTBE,
noJ00HBIE (UTYphl B MPOCTPAHCTBE; HUCIOIb30BATh OTHOIICHUE
[UIoIaAe TMOBEpXHOCTEH M 00BEMOB MOJOOHBIX (Uryp mpH|
[PEIICHNH 3a]1a4;

- YMETb BBIYUCIATH N€OMETPUYECKHE BEIMYMHBI ([UIMHA, Yrod,
101116, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOIb3YS N3yUEHHbBIE

(hOpPMYITBI U METOIBI

[1K 3.1. IIpoBouTh
OpraHU3aIOHHO —
TEXHUYECKUE MEPOTPHUSITHS
T 00eceueHUst
mabopaTopHOrO KOHTPOJIS
KauecTBa 1 0€30IMacHOCTH
CBIPbS, TT0Ty(HaOpUKaTOB U

JlaGopaTopHBINi KOHTPOJIb KayecTBa 0O€30MMacHOCTH
CBIPBSI, MONY(PaObpUKATOB U TOTOBOW MPOAYKIIUU B
Mpoliecce MPOM3BOACTBA MPOAYKTOB MUTAHUS W3
[PACTHTETBHOTO CHIPhS

[YMETb OIEpUPOBATH MOHATUSMHU: CIYYalHBIM ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUUCIATH
BEPOSTHOCTH C  HCHOJBb30BAaHWEM TIpaUUYEeCKUX  METOJIOB;
PUMEHSATh (OPMYIIBI CIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyJBl TpPU pPELICHUH 33jady;
OLICHUBATh BEPOSITHOCTH pPEAbHBIX COOBITHI; 3HAKOMCTBO CO

CIIy4alHBIMM  BEJIMYMHAMM, YMEHHE TPUBOAUTH MPHUMEPHI
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COTOBOM IIPOAYKIMU B
[Ipoliecce MPOU3BOJICTBA
[IPOJIYKTOB MUTAHUS U3
[PACTUTEIBLHOTO ChIPhSA

[1K 3.2. IIpoBoauTH
TabopaTOPHBIC UCCIICTOBAHUS
KauecTBa U 0€30IMacCHOCTH
CBIPbS, TOTY(haOpPUKATOB U
FOTOBOM MIPOIYKIIMU B
[poiiecce MPOU3BOJICTBA
[IPOJIYKTOB MTUTAHUS U3
[PACTUTEIBHOTO ChIPhS

MpOSIBJICHUST 3aKOHAa OOJNBIIMX YHCENl B TNPUPOAHBIX U
0OIIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATHUAMHU: CTENEHb C LIEJIBIM|
MOKa3aTeJeM, KOPEHb HATypaJbHOM CTENEHHW, CTEHEeHb
[PAlMOHAIIBHBIM  TIOKa3aTeleM, CTeNeHb C JICHCTBUTEIbHBIM
(BELIECTBEHHBIM)  IOKa3aTeleM, JiorapudmM ducia, CHHYC,
KOCHHYC U TAHTE€HC ITPOM3BOJIBHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMH: rpaduK (HYHKIHH,
oOpaTHast GyHKIUS, KOMITO3UIHS (PYHKIUH, THHEHHAs (yHKIN,
KBajgpaTHuHas (QyHKIUS, cTerneHHas (QYHKOUS C  [EIbIM
MokasarejieM, TPUTOHOMETpHUecKue  (QYyHKIUH, OOpaTHbBIC
TPUTOHOMETPHYECKUE byHKIMH, NOKa3aTebHast u
imorapupmuyueckas GyHKINUU; yMETh CTPOUTh Tpaduku QyHKIMH,
BBITTOJIHATH TPeoOpa3zoBaHus rpaduKoB QyHKIIHIA;

- YMeTb MHCIONB30BaTh rpaduku QyHKIOMA UId  HU3ydeHus|
[POIIECCOB M 3aBHCUMOCTEHl NpHU pelIeHuu 3a1ad M3 JIPYTUx|
YI€OHBIX TPEIMETOB W W3 pEaTbHOW IKU3HH, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- CBOOOJHO OIEPHPOBATH TOHATHSAMHU: UYETHOCTh (DYHKIIHH,
MEPUOTNIHOCTD byHKIHH, OTPaHWYECHHOCTh  (YHKIIWH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKUUHU, HauOojbllee U
HaMEHblIee 3HAa4YeHUs (YHKUMH Ha MPOMEXKYTKE; YMETh
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

- YMETb WHCIOJb30BaTh CBOMCTBA W Tpapuku (QyHKUUH a7
[peIIeHVsI YpaBHEHWI, HEPAaBEHCTB M 3aJad C IapaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peEIIeHUH

ypaBHEHMI1, HEPABEHCTB U UX CHUCTEM.
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[IK 4.1. [LmanupoBar
OCHOBHBIE 1oKa3areny
IIPOU3BOJICTBEHHOTO
mporecca.

[IK 4.2. [InanupoBar
BBITIOJTHEHUE pabo
WCIIOJTHUTEIISIMH.

I[IK 4.3. OpranuzoBbiBar
paboty TPYAOBOT
KOJUIEKTHBA.

IIK 4.4. KonTpoaupoBaTh X0}

U OLIEHUWBaTh  PE3YNbTAaTH
paboTsI TPYZIOBOT'
KOJUIEKTHBA.

I[IK 4.5. Bectu yuéTHO

OT‘-IéTHYIO JAOKYMCHTAallUIO

O0ecrnieuenue
MOJIpa3ICIICHUsI.

JACATCIIBHOCTH

CTPYKTYpHOT

- yYMETb OIEPUPOBATH IOHATUSAMM: IPSAMOYIOJIBHAS CHUCTEM
KOOPJHMHAT, KOOPAUHATHI TOYKU, BEKTOpP, KOOPAUHATHI BEKTOPA
CKAJIIPHOE IPOU3BEJICHHUE,
BEKTOPOB,

yroil MeXAy BEKTOpaMmu,
MPOU3BEICHHE BEKTOpa Ha YHUCIIO;
MOMOIUIBIO0 U3YYEHHBIX (OPMYIN KOOPAUHATHI CEPEeIUHbI OTPE3Ka
paccTosiHUuE MEXIY JBYMS TOUKAMU;

-yMeTh BBIOMPATh MOAXOMAAIIUN U3y4YEeHHBIH METOJ AJI PElIeHU

CyMM
HaXOIUTh

3aJa4u, paciio3HaBaTb MAaTEMAaTHYCCKHUC q)aKTI)I !
MAaTe€MaTUYCCKHUEC MOACIIM B IPHUPOAHBIX H O6III€CTB€HHI>H
SIBJICHUAX, B HCKYCCTBC; YMCHHC

NIPUBOJUTh  IIPUMEPE

MAaT€MaTU4eCKUX  OTKPBITUM  POCCHMCKOM W MHPOBOI
MaTEMaTHUYECKON HAYKH.

- YMETh ONIEPUPOBATh MOHATUSAMU: CIIy4alHBII OIBIT U CIIy4ailiHO
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIYUCIAT
BEPOSITHOCTb C  MCIIOJIB30BaHMEM TIpaUUYecKUX  METO/0B
OPUMEHATh (POPMYIBI CIOXKEHUS M YMHOXKEHHUSI BEPOSITHOCTEH
KOMOMHATOpHbIE (akThl W (OPMYNIbl NpPU pELIEHUU 3aaa4
OLICHUBAaTh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO C
CIIy4JailHbIMU

BCIIMYMHAMH, YMCHUC

OONBIINX

IIPUBOAUTH  IPHUMEPK

MMPOABJICHUA  3aKOHaA Yuceil B IPUPOAHBIX 1

06H.ICCTBGHHLIX SABJICHUAX
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B pamkax mporpammbl y4eOHOTO TpeaMeTa O0ydYaroIMMHKCS OCBAMBAIOTCS
augHocTHeIe (JIP), metanpeametnsie (MP) u npenmeTHbie pe3yiabTaThl 6a30BOTO
(ITPy) B cootBetcTBUU ¢ TpeboBanusiMu OI'OC cpeanero odiero oopazoBaHusl.

Koawb1 Ilnanupyemble pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 MpeaMeTa
BKJIIOYAIOT
JIP 01 cOPMHPOBAHHOCTh  TPEACTABICHHN O  MaTeMaTHKEe  Kak

YHUBEPCAIIBHOM SI3bIKE HAYKH, CPEJACTBE MOJICIUPOBAHUSA SIBIICHUU U
ITPOLIECCOB, UAEIX U METOAAX MATEMATUKH

JIP 02 IMOHUMAHUE 3HAYUMOCTH MATEMATUKU [UIsI HAYy4YHO-TEXHUUYECKOTO
nporpecca, cHOPMUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KakK K
4acTH OOIICYEIIOBEUYECKON KYJIbTYPhl Yepe3 3HAKOMCTBO C UCTOpHUEH
pPA3BUTHUSI MATEMATHKH, SBOJIFOLIMEN MATEMATHYECKUX UICH

JIP 03 pa3BUTHE JIOTUYECKOT'O MBIIIJICHHS, MIPOCTPAHCTBEHHOTO
BOOOpaXKECHUS, AJTOPUTMHUYECKON KYJIbTYPBHI, KPUTHYHOCTH
MBIIUIEHUS Ha  YpOBHE, HEOOXOMMOM VTS Oymyriei

npohecCHOHANBPHON ACSITENFHOCTH, ISl MPOJOJIKEHHST 00pa3oBaHUs
1 CaM000Opa30BaHUs

JIP 04 OBJIAJICHUE MaTeMaTHYEeCKUMU 3HAaHUAMU )71 YMEHUSIMU,
HEOOXOIMMBIMHA B TOBCSIHEBHOM >KW3HH, JJII OCBOCHHS CMEKHBIX
€CTECTBEHHOHAYYHBIX TUCILUIUINH u JTUCLIMILINH

npodeCCUOHAIBHOTO  [MKJA, IS TMOJy4YeHus oOpa3oBaHUs B
obnmactax, He TpeOymomux  yIIyOJeHHOH  MaTeMaTH4eCKOi
MOJTOTOBKH;

JIP 05 c(hOpPMHUPOBAHHOCTh OCHOB CaMOpPa3BUTHS M CAMOBOCIUTAHUS B
COOTBETCTBHHM C OOIIEYETOBEYSCCKUMHU IICHHOCTSAMH MW HJIcaIaMu
rpakJIaHCKOro  OOIIecTBa; TOTOBHOCTb U CIIOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOM JEATEIHLHOCTH;

JIP 06 TOJIEPAHTHOE CO3HAHWE W IIOBEICHHE B IOJIUKYJIBTYPHOM MHpE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JUAJIOT C JAPYTHMMHU JIFOJAbMH,
JOCTUTaTh B HEM B3aMMOIIOHMMAaHMS, HAaXOAUTh OOIIHE IEIH |
COTPYAHUYATh ISl UX JOCTHKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSTH
HJICOJOTUH AKCTPEMU3MA, HaIlMOHAJIM3MA, KceHogoouw,
JUCKPUMHMHAIIMKM 1O  COLUAIBHBIM, PEJIMIHMO3HBIM, PacOBbBIM,
HallUOHAJIbHBIM TPU3HAKAM U JAPYTUM HEraTUBHBIM COIMAJIbHBIM
SIBJICHUSIM;

JIP 07 HABBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, JETBMHU MIAILIETO
BO3pacTa, B3POCIbIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO TMOJIC3HOM,
y4eOHO-UCCIEeIOBATEIbCKOM,  NPOEKTHOW U JAPYrUX  BHUAAX

NEeSTEIbHOCTH;

JIP 08 HPAaBCTBEHHOE CO3HAHUE W TIOBEJACHUE HA OCHOBE YCBOCHUS
0O0IIEYeJIOBEYECKHUX [IEHHOCTEH;

JIP 09 TOTOBHOCTh W CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHCIIC

caM006pasoBaHmo, Ha TIPOTAKCHHUHN BCcel ZKN3HH, CO3HATCIIBHOC
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OTHOUIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEUTHOM
npodecCHOHAIbLHON 1 OOIIECTBEHHOM IS TeIbHOCTH;

JIP 10 ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAas JCTETHKY OBbITa,
HAyYHOTO M TEXHUYECKOIO TBOPYECTBA, CIHOPTA, OOIIECTBEHHBIX
OTHOIIICHMH;

JIP 13 OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccut W BO3MOXHOCTEH

peanu3aluyu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K
npo(hecCHOHANBPHON JESTENIbHOCTH KaK BO3MOXKHOCTU YYacTHs B
pELICHUH JUYHBIX, OOLIECTBEHHBIX, roCyJapCTBEHHBIX,
OOIICHAIMOHANIBHBIX ~ MpOo0JieM;  JEMOHCTPUPYIOUIMH  yMeHue
3¢ (EeKTUBHO B3aWMOJEHCTBOBATh B KOMaHJE, BECTH HAJIOr, B TOM
YHCJIE C UCIIOJIB30BAHUEM CPEJICTB KOMMYHHKAIUU

JIP 14 HaBbIKM aHaJ3a M MHTEpHpeTanuy HHPOpMAlMU H3 Pa3IMyYHbIX
MCTOYHUKOB C Y4€TOM HOPMATUBHO-IIPABOBBIX HOPM
JIP 15 JEMOHCTPUPYIOIINI TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHUIO, B

TOM 4YHUCJE CaMOOOpa30BaHMIO, Ha TMPOTSHKEHUM BCEU JKU3ZHU;
CO3HATEJIbHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO  yCHEHMHONW  mOpodeccuoHadbHOM UM OOIIECTBEHHOM
JIEATEIIbHOCTH

MP 01 YMEHHE CaMOCTOSITEIBHO ONPENENATh LENU  JESITEIbHOCTH U
COCTABJISATh IIJIAHBI JEATEIBHOCTH; CAMOCTOSITEIIBHO OCYIIECTBIISTH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATH JEATEIBbHOCTh; HCIOJIb30BATh
BCE BO3MOXHBIE PECYPCHI JUIsl JOCTHXKEHHS IOCTABJICHHBIX LENEU U
peanu3alyy MIaHOB JESTeNIbHOCTH; BHIOMPATh YCIEIIHbIE CTpAaTeruu
B Pa3JMYHBIX CUTYaLHsIX;

MP 02 yMEHUE MPOAYKTUBHO OOIIAThCS M B3aMMOJEIHCTBOBATH B MpoLEcce
COBMECTHOM JI€SITEIbHOCTH, YYUTHIBAThH MO3ULIUH IPYTUX YYACTHUKOB
NesATEeIbHOCTH, 3(OPEKTUBHO pa3pelaTb KOHPIHUKTHI,

MP 03 BJIaJICHUE HAaBbIKaMU MMO3HABATEIbHOW, YU€OHO-UCCIIEI0BATENBCKON U
MPOEKTHOM  JeATEIbHOCTH, HABBIKAMM pa3pelieHuss mpoodsiem;
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOMCKY METOOB
pelIeHus] MPaKTUYECKUX 3a/]ad, NPUMEHEHHMIO Pa3JIMYHbIX METOJIOB
NIO3HAaHUI,

MP 04 TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(MOPMAIIMOHHO-
MO3HABATEIILHON JICSITEIIBHOCTH, BJIAJCHHEC HABBIKAMHU TMOJYYCHUS
HeoOxomuMor WHGOPMAIMA W3 CIIOBApPEl pa3HbIX THUIOB, YMEHHE
OPUEHTHUPOBATBCA B  PA3JIMYHBIX  HCTOYHUKAX  WHGMOpMAIIHH,
KPUTUYCCKA OIICHWBaTh W  HMHTEPIPETUPOBATh  WHGOPMAIIHIO,
MIOJTY9aeMYIO M3 PA3TMYHBIX HCTOYHUKOB;

MP 05 YMEHHE UCIIOJIb30BaTh CpencTBa MH(}OPMAITMOHHBIX 151
KOMMYHUKAIIMOHHbIX TexHojorui (manee — WKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHU3alMOHHBIX 3a/1ad C
cobmoieHueM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHus], MPAaBOBbIX U ATHUYECKUX HOPM, HOPM
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nH(pOpMaIIMOHHOM 0€301aCHOCTH;

MP 07

YMEHHUC CaMOCTOATCIbHO OLCHHMBAaTb W IIPHUHUMATb PCIICHUS,
OIIPpCACIIAIOINNC CTPATCIUIO IMOBCACHHA, C YUCTOM TI'PAXKIAAHCKHUX H
HPABCTBCHHBIX HGHHOCTGﬁ;

MP 08

BJIQJICHUC SI3BIKOBBIMH CPEJICTBAMHU — YMEHHUE SICHO, JIOTUYHO W TOYHO
U3JIaraTth CBOIO TOYKY 3PCHMSI, HCITOJIb30BATh aJCKBATHBIC S3BIKOBBIC
CpE/ACTBA;

MP 09

BJI1aACHUEC HaBbIKaMU MO3HABATEILHOU peCI)J'IeKCI/II/I KaK OCO3HaHUusA
COBCPIIACMBIX I[GflCTBHfI U MBICIUTCIBHBIX  IIPOOCCCOB, HX
PE3YIbTATOB H OCHOBaHI/II\/'I, IpaHul] CBOCIO 3HAHHUSA KW HC3HAHUA,
HOBBIX ITO3HABATCJIBHBIX 3ad4 U CPCACTB UX JOCTHIKCHUAI.

I1P6 01

C(bOpMI/IpOBaHHOCTI) HpGI[CTaBJIGHI/Iﬁ O MATCMAaTHKC KaK 4YaCTu
MHpOBOP'I KYJIbTYPBI H MCCTC MATCMATHKHU B COBpGMGHHOfI
OUBUWJIN3allNH, crioco0ax oOmMcaHMs SBJICHUH pCaJIbHOI'O MHpPA Ha
MaTEMAaTHYCCKOM SA3BIKC,

I1PG 02

c()OPMHPOBAHHOCTh MPEJCTABICHUN O MAaTEeMaTHYECKUX MOHSITHUAX
KaK BOKHEUIIMX MAaTeMaTHYECKUX  MOJENAX, IO3BOJISIONINX
ONMCBHIBATh M M3Yy4YaThb PAa3HbIE IPOLECCHI W SBJICHUSA, NOHUMAHHE
BO3MOXKHOCTH aKCHOMAaTHYECKOIO0 TOCTPOEHHsSI MaTEMAaTHYECKUX
TEOPUH;

I1P6 03

BJIAACHHUC MCTOAAMHU NOKA3aTCIIbCTB U aJITOPUTMOB PCHICHUSA, YMCHHUC
HUX IIPUMCHATDH, IIPOBOAUTL AOKA3ATCIBHBIC PACCYIKIACHUA B XOIC
PCIICHUA 3a1a4,

ITP6 04

BJIAJICHUE CTAHAAPTHBIMM NPUEMAaMU pPELICHUs PALMOHAIBHBIX U
UPpALMOHAIBHBIX, ITOKA3aTEIIbHBIX, CTEICHHBIX,
TPUTOHOMETPUYECKNX YPAaBHEHUNM W HEPABEHCTB, HX CHCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE
JUISl TIOWCKA MYTH PELICHUS W WUIFOCTPALMU PELICHHUS YPaBHEHUHN U
HEPABEHCTB;

ITP6 05

c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX IMOHSATHSX, UACIX
Y METOJIaX MaTeMAaTHYECKOT0 aHaJIn3a;

ITP6 06

BJIQJICHUE OCHOBHBIMM IOHATHSIMHU O IJIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX ¢durypax, ux OCHOBHBIX CBOICTBAX;
c(OpMUPOBAHHOCTh YMEHHUSI PACIIO3HABATh T€OMETPUUYECKUE (PUTYPHI
Ha YepTekax, MOJEIAX U B PEaIbHOM MHUPE; IPUMEHEHHE U3YYECHHBIX
CBOMCTB reoMmerpuyeckux ¢Guryp u QopMyn s pelieHus
reOMETPUYECKUX 3a1a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

I1PG 07

c(hOpMUPOBAHHOCTh TPEACTABICHUM O TMpoIeccax | SBJICHUSX,
MMEIOIINX BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B PEaJbHOM MHPE, OCHOBHBIX TOHSTHUSIX
AJIEMEHTAPHOM TEOPHUHM BEPOATHOCTEH; YMEHUW HAXOAUTh U
OIICHMBATh BEPOATHOCTH HACTYIUICHUS COOBITHM B MPOCTEUIIMX
MMPAKTUYECKUX CUTYaAlHsIX U OCHOBHBIC XaPAKTEPUCTUKHU CIIyYalHBIX
BEJINYMH;
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ITP6 08

BJIAJICHUE HAaBBIKAMHU MCIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX
pOrpamMMm MpHU pElIeHUH 3a4a4;

JIPB 01

OCOSHaI-OHII/Iﬁ ceos I'paKaIaHMHOM U 3allIUTHUKOM BCJIMKOU CTPAHEI.

JIPB 04

[IposiBIAIONIMNA U JIEMOHCTPUPYIOIINM YBa)XEHUE K JIOJIAM TpPYIa,
OCO3HAIOUINI LIEHHOCTh COOCTBEHHOT'O TPYyAQ.

Crpemsmuiics K (GOpPMHPOBAHUIO B CETEBON cpelie JTUIHOCTHO H
po(eCcCHOHATEHOTO KOHCTPYKTUBHOTO «IM(POBOTO CIICIA)

JIPB 05

JIeMOHCTpUpYyIOIUKA ~ IPUBEPKEHHOCTh K  POOHOM  KYJbTYpE,
WUCTOPUYECKOW TMMaMsITH Ha OCHOBEe JIOOBM K Pommue, pomHOMy
Hapoay, MaJIOW pOAWHE, TPUHITHIO TPAJAUIHOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccun.

JIPB 06

HpO}IBJ'IHIOHII/Iﬁ YBAXCHHUC K JIHIOAAM CTAapmICro IIOKOJICHUA U
I'OTOBHOCTb K Y4Y4CTHIO B COHHaHLHOﬁ IMOAACPIKKC M BOJIOHTCPCKUX
JABHKCHUAX.

JIPB 08

Oco3HaomuMii  MPUOPUTETHYKD IEHHOCTh JIMYHOCTH  YEJIOBEKA;
YBOKAIONIUH COOCTBEHHYIO M UYXKYH YHUKAJIBHOCTh B Pa3IUYHBIX
CUTyalusX, BO BceX (hopMax U BUJIAX JAEATEIbHOCTH.

JIPB 10

3a00TAMICS O 3aIUTE OKPYKAIOIIEH Cpe/ibl, COOCTBEHHON U UyKOI
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 arTecTanus (IK3aMeH) 18

31




2.2. TemaTu4yecKkui IJIAH U COAEPKAHUE Y4eOHOr0 MpeaMeTa

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

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

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

Conepxanue yaeOHOro MaTepuaia

[Iepnienpukynsapusle npsimele. llapainensHple IpsiMble, NEPHIEHAUKYJAPHbIE K

mwiockocty.  [Ipu3Hak  NEpPHNEHIUKYISIPHOCTH  IPSAMOM M IUIOCKOCTH.

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

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

npoctpaHcTBe. [lepneHIuKyIsIpHOCTh U NapajlIebHOCTh MPSAMBIX U IJIOCKOCTEH.

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

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

oTpe3Ka

Tema 4.2

Cogepxanne yaeOHOTO MaTepuana

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

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

07, JIPB 01, JIPB

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

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

CepeIMHBl OTPE3Ka, CKAISIPHOE IPOU3BEJCHHUE BEKTOPOB B KOOPAMHATAX, YrOJ

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

ITP6 03, ITP6 04,

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

®opmyJibl TPUBEICHUS

u-a.

DopMyIIbl IPUBEACHUS

08, JIPB 10
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Tema 5.3

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

Cunyc u KOCUHYC
JBOMHOrO yria. GopMyibl
IIOJIOBUHHOTO yTrja

Copneprxanue yueOHOTo MaTepuaa

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

IIpakTuyeckas padora 7 IlpeoOpasoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKUX
BBIPAKECHUI

Tema 5.4

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

y =CO0S X, Y = sin X.

Coneprxkanue y4eOHOro Marepuana

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

Tema 5.5
Tpuronomerpudeckue
(GyHKIIMM, UX CBOWCTBA H

Coneprkanue y4eOHOro MaTepuana

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

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

y=1tg X,y =ctgXx.

Tema 5.6 Coneprxanue yueOHOro MaTepuaa

ITpeoOpa3oBanue Cxartue U pacTshkeHHe TpaKOB TPUTOHOMETPUUYECKUX (DYHKIINH.

rpauKoB [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKITHIA

TPUTOHOMETPHUYECKUX

byHKIMIA

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

MIPOU3BO/ICTBEHHBIX IIpakTnyeckoe 3ansaTHe 8  lcnoab3oBaHME CBOMCTB TPUTOHOMETPUYECKHX

IPOLIECCOB C  IOMOIIBIO
rpaduKoB QyHKITHIA

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

Copepxanne yaeOHOTO MaTepuana

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

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE cojiepikaHue (conepixanue 2

NMPHUKJIATHOT0 MOIYJIA)

[Ipocreiiine  TPUTOHOMETPUYECKUE  YpaBHEHHS B NpodeccHOHAIbHOMI

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

2 I1P6 01, ITP6 02,

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

OU cTeneHu

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

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

Tema 10.2

[TpousBoaHbIC CYMMBI,
Pa3HOCTH  IIPOU3BEICHHUS,
YaCTHOTO

Conepixanue yyeOHOro MaTepuaia

®dopmynbl gudGepeHInpoBaHuUs.

[TpaBuna nquddepeHnupoBaHus

IIpakTnyeckoe 3ansaTue 17 Ilpumenenue mnpaBun IupGEepeHIUPOBAHUI TIPU
BBIUMCJIEHUH [TPOU3BOIHOM

Tema 10.3

[IpousBoaHkie
TPUTOHOMETPUUYECKUX
¢byukuit.  IIpousBoanas
CIIOKHOU (DYHKITUU

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

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

MOHOTOHHOCTh (YHKIUH.
Touku sxcTpemyma

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

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

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

ITousrue ACUMIITOTHI, CIIOCOOBI BX OIIPECACIICHUS.

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

IIPOU3BOJHOM.

Tema 10.6 HaubGombpuiee u

Coneprkanue y4eOHOro Marepuana

HaMMeEHbIIee 3HaueHus | HaxoxneHne HanOobIIero 1 HAaMMEHBIIETo 3HaYeHUH QyHKIuit

byHKIIUN 2

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

Haxoxnenue MPUKJIATHOTO MOTYJIsI)

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

C IIOMOIIBI MPOU3BOIHOMN

B MIPAaKTHYECKUX 3a7adax

Tema 10.8 Coneprxanue yueOHOro MaTepuaia

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

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

MIPUMEHEHNE IpakTnyeckoe 3ansaTue 22 KonrponpHas padora

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

IMepBooOpa3nasn OK-03, OK-04,

¢pyHkuuu, ee OK-05, OK-06,

NpUMeHeHHe OK-07

Tema 11.1 Coneprxanue yueOHOro MaTepuaa IIK 1.2, IIK 2.1,

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

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

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

JIP 09, JIP 13,
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NepBOOOPA3HBIX.

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

W3ydyeHue mnpaBuia BbIYMCIEHUS IepBoOOpa3HOM. IloHsATHE HEoOnpenerIeHHOro 2

MHTETpaja

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

IIpodeccnonanbHO-0PHEHTHPOBAHHOE coieprKaHue (conepxanue 2

NMPHUKJIATHOT0 MOIYJIA)

['eomerpuuecknii U ¢uznyeckuii cMpica onpeseneHHoro uHrerpana. dopmyna

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

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

BBIYUCIIEHUS (PU3MUECKUX BEIWYMH U IJIoLIa1ei

IIpakTnueckoe 3ansaTue 25 KoHrponbHas pabota. [IpuMeHeHHe orpeneseHHOro 2

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

2 K 3.2, TIK 3.5,
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Tema 12.2

IIpusma, ee
COCTaBJIAIOUINE, CEYCHHE.
IIpsmMas wu npaBuiIbHas

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

TIPU3MBI
Tema 12.3 Coneprkanue ydeOHOro MaTepuaia

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

napaJiesienumnea

Tema 12.4 Copnepxanue yueOHOro Marepuaia

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

COCTaBJISIIONINE, CEUYCHHE.
[IpaBunbHasgs  mupaMuja.
YcedeHnHas mupamuaa

YceueHHas nmupamMuyia

Tema 12.5

Coneprkanue y4eOHOro MaTepuana

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

MTOBEPXHOCTh MIPU3MBI,

MIUPAMMIBI

Tema 12.6 Coneprxanue yueOHOro MaTepuaa

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

IIpU3Me, MHpaMuIe

3a1a4

Tema 12.7
[Ipumepsl cumMmeTpuil B
npodeccun

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue

MPUKJIATHOTO MOYJIs1)

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

Tema 12.8

[IpaBuibHBIE
MHOT'OTPAaHHUKH, ux
CBOICTBA

Copepxanue yueOHOro Marepuasa
[TonsiTre mpaBUIIBHOTO MHOTOTrpaHHUKa. CBOWMCTBA MPABUIBHBIX MHOTOTPAHHUKOB

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

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

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

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

Konyc, €ro | MPpUKJIAJTHOT0 MOYJISA)

cocrasistrome. CedeHue

Konyc u ero oanementsl. CeueHue KoHyca (MapajjieIbHOE OCHOBaHHUIO U

KOHYcCa MPOXOIAIIEE Yepe3 BEPIINHY), KOHUISCKUE ceueHus. Pa3BepTka KoHyca

Tema 12.11 Cogepxanue yueOHOTo MaTepuana

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

KOHYcCa

Tema 12.12 Coneprkanue y4eOHOro MaTepuana

[ap u chepa, ux ceuenus

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

Tema 12.13

ITousatue 06 00BEMe Tena.
OTtHolenne 00BEMOB
MOAOOHBIX TE

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

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cofiepKaHue (conepxanue
NPHUKJIATHOT0 MOIYJIS)

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

Tema 12.14
O0beMbl W IJIOLIAAH
ITOBEPXHOCTEN TN

Conepxanue yqaeOHOro MaTepraia

O6bemMbl MUpaMUAbl U KOHYCA.

O06nem mrapa.

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

IIpakTnyeckoe 3ansitue 29 PeneHue 3aqay, CBA3aHHBIX C HAXOXKJICHUEM 00BEMOB
Y TUIOIIA U TIOBEPXHOCTEN Ten
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Tema 12.15

Copepxanne yaeOHOTO MaTepuana

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

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

BpalieHus

Pazgen 13. DjeMeHTHI 14 (8/6)

KOMOUHATOPUKH,

CTATUCTUKH W TeOpUH

BepoOsATHOCTEM

Tema 13.1 Coneprkanue y4eOHOro Marepuana

OcHoBHbBIC noHsTus | IlepectaHoBKH, pa3MeleHHUsI, COUCTAHMUS.

KOMOWHATOPUKH 2 OK-01, OK-02,

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

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

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

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

2 TIK 3.2, TIK 3.5,

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

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

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

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

Tema 13.4 Cogepxanue yaeOHOTO MaTepuana MP 07, JIP 07,

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

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

pacnpezeneHus XapaKTepUCTUKU 2

Tema 13.5 Cogepxanue yaeOHOT0O MaTepuana

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

CTaTUCTHKH XapaKTePUCTHUKU psisia HAOIIOJaeMbIX TaHHBIX

Tema 13.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojepiKaHue (coxep:kanue

CocraBrnenne TaOIUI] U | MPHKJIATHOTO MOXYJIsI)
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JMarpaMM Ha IPaKTHUKE

IIpakTnyeckoe 3ansitue 32 IlepBuunas o0pabOTKa CTATHMCTUYECKUX JIAHHBIX.

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

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

HepaBeHCTB.  lcmonb3oBaHWe  CBOWCTB M TpagUKOB  JUIsL  pEIICHUS

po(heCcCHOHATBLHBIX YPaBHEHUI]
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Tema 14.3 Copneprxanue yueOHOT0O MaTepuana

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

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

Tema 14.4 Cogneprkanue ydeOHOro MaTepraia

VYpaBHEHH M HEPABEHCTBA | 3HAKOMCTBO C ITapaMETPOM. 2

C mapaMeTpaMmu [Ipocreiime ypaBHEHHs U HEPABEHCTBA C I1apaMeTPOM 2

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

CocraBiieHHEe M peELICHUE | MPUKJIATHOTO MOTYJIsl)

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

C IIOMOILBIO YPABHEHUH coJlepKaHus 2

Tewma 14.6 Cogepxanue yueOHOro MaTepuana

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

VYpaBHEHHUsI U HEPABEHCTBA

3a 2 cemecTp 138

(86/52)

KoncynbTanun 12

IIpomexyTounas arrecranus (JK3amMeH) 6

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

npeaMera

3.1 TpeéoBaHusi K MHHHMAJBLHOMY MAaTepPHAIbHO-TEXHUYECKOMY

o0ecnmeYeHnIo

Peanuzanms ydgeOHOTO mpeameTra TpeOyeT HaIWyusl KaOMHETa MaTEMAaTHUKH IS

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

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

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
aHanu3a, reometpus. 'eomerpus. 10-11 knaccel : yueonuk / A.Jl. Anexcanapos, JLA.
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 4. Y. 1. YueOnuk s ydammxcs o01meo0pa3oBaTeIbHbIX YUPEKICHUM
(npodunehelit yposenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBCHHBIM

3. Mopnkosuu, A.I'. Anre6pa W Hayaia MareMaTtuyeckoro asanmuza. 11
knacc: B 2 u. Y. 1. Yyebuuk nns yvammxcs oOmeo0pa3zoBaTeIbHBIX YUpPEKICHUN
(npodunehselit ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HenmocpeACTBECHHBIHI

4, Mopnkosuu, A.I'. Anrebpa u Hauyajga MaremaTudeckoro anamuza. 10
kinacc: B 2 4. Y. 2. 3amaynuk 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. MopakoBuu, A.I'. Anre6pa W Havajlla MareMaTH4yecKoro aHamuza. 11
kinacc: B 2 4. Y. 2. 3amayHuk g ydamuxcs o01eo0pa3oBaTeNbHBIX YUPEXKICHUN
(npoduneueiil yposenb) / A.I'. Mopakosuu, JI.O. Jlenumesa, JI.M. 3BaBuy [u np.],-
M. : Muemosuna, 2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekct

HCHOCpeI[CTBCHHBIﬁ

JlonosiHUTEIbHAS JIUTEPATypPa

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. NanasH, A. A. Matematuka [Tekcr]: yueonux/ A. A. lanass. - 2 uza. - M.: @opywm,
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, Banos u ®epbep», 2018

6. Ilepenpman . XKupas marematruka — CII6,: OOO «ToproBo-u3maTeabCKUil I0M
«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 mocoOus U CIipaBOYHbIEC 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 cucTeMaTU3UpPyEM IIKOJbHBIN Kypc anreOpbl U Havasa
ananu3za. [Ipocsemenue, 2012r.

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

5. Omenpuenko, B.I1., KypbatoBa, D.B. Maremaruka: yueb. mocooue/ PoctoB u /JI:
®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'. CpaBounuk no matematuke. «Haykayn; 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 CpemHero mnpodeccHoHaabHOro obpa3oBaHus /
O. B. TarapuukoB [u 1p.] ; mox obmei pemaknueir O. B. TatapaukoBa. — Mocksa :
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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 ananuza 10 kimacc», «Anredpa u Havana aHanusa 11 kimace» -
000 «MobunsHOe DnekTponHoe OOpazoBanue» - https://edu.mob-edu.shop

6. DnekTpoHHbI y4yeOHHMK «Matematuka B 1mkojie, XXI Bek»- http://school-
collection.edu.ru

JIeKTPOHHBIE HH(POPMAITMOHHBIE PeCyPChI

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

2. Best anemeHTapHas MaTeMatuka [ DneKTpoHHbIN pecype]: http://www.bymath/net

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

4. EnuHas xoJieKuus MUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB. [DIEKTPOHHBIN

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

5. HuadopmaumonHas cucrema «EamHoe OKHO Joctyna K 00pa3oBaTelbHbIM

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

6. UndopmannonHsie, TPEHUPOBOYHBIE W KOHTPOJIBHBIE MaTepHaibl [DIEKTPOHHBIN

pecypc]:/ www.fcior.edu.ru

7. MaremaTuueckasd I1IKOJIa B HHTEpHETE. -  [DJEKTPOHHBIA  pecypc]:
http://www.bymath.net

8. Hayunas onexktponHas Oubnuoteka (HObB). - [DnekTponHslii pecypcl]:
http://www.elibrary.ru

9. OTKpPBITHIM KOJUIEIIK. Marematuka. - [D1eKTpOHHBIM pecypcl:
https://mathematics.ru

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

11. CopaBoyHUMK 1O MaTe€MaTHKE [Jis IIKOJBHUKOB. - [DJIEKTPOHHBIA pecypc]:
https://www.resolventa.ru/demo/demomath.htm

12. Cpennsiss MareMaTudeckas HHTEPHET IIKoJa. - [DIEKTPOHHBIM pecypc]:

http://www.bymath.net

13. ®enepanbubiii optann «Poccuiickoe oOpazoBaHue». - [DIEKTPOHHBIA pecypc]:
http://www.edu.ru

14. ®enepanbHblii  LEHTp HWHOOPMAIMOHHO-00pPA30BATENbHBIX  PECYpPCOB. -
[DnexTpoHHBIA pecypc]: http://fcior.edu.ru
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4. KoHTpoib W OLIEHKa pPe3y/JbTATOB OCBOEHHSI 0011€00Pa30BATEIbHOIO
y4eOHOro npeamera

KoHTpoab 1 oneHKa pe3ybTaToB OCBOCHHUS 00111€00pa30BaTEIbHOTO Y4eOHOTO
IpeaIMeTa PAaCKphIBAIOTCS Yepe3 MUCHUIUIMHAPHBIC PEe3yNbTaThl, HalpaBlIEHHbIE 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

53




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

WHAUBUIYAJIbHBIX
IPOEKTOB
KonTposabnas padora

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

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

IT-o/c, 13.6 S [aHHil

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

IT-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 YcTHBIH onpoc
npodeccHoHaNbHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
JUFHOCTHOS PasBuTHE, B 3, Towst .1,32, 33 ok, 3.4 uicran
TpEAUPUHUMATCIIBCKYIO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIYaIbHAS
NS TEIILHOCTh B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
npodeccroHanbHOI chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOMW I'PAaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNIbTaToB

Pa3JIMYHBIX KU3HCHHBIX
CUTYyalusiIx

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTUYECKUX paboT
3amura TBOPUECKUX
pabor

3amuTa
WH/IMBUIYATbHBIX
IIPOEKTOB
KonTponbnas padora

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

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

IT-o/c, 13.6 3alaHnu

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

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

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

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

P 5, Temsr 5.1, 5.2 paborta

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

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

P7 Temo1 7.1,72,73,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

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

MPaKTUYECKUX paboT
3anmra TBOPYECKHUX
pabort

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

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

IT-o/c, 13.6 3amaHuil

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

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

1.6 pe3ysbTaToB

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

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

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

P5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

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

P12, Temsr 12.1,12.2,12.3,12.4

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

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

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

P12, Temsr 12.1,12.2,12.3

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

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

3anuTa TBOPYECKUX
pabor

3ammura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTposabnas padora
Brmonnenne
JK3aMeHaIIMOHHBIX
3aJIaHUN

OK 06. IIposBasaTs
rpakTaHCKO-
MaTPUOTUIECKYIO TIO3UIIHIO,
JIeMOHCTPHPOBATH

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

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

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

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

P7, Temu1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

NupuBunyanbHas
CaMOCTOSITEeJIbHAS
paborta
IIpencraBinenue
pe3yJIbTaToB
MPAaKTHYECKUX paboT
3aiuTa TBOPUYECKHUX
pabor

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

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

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX

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

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

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

P 10, Temsr 10.1,10.2, 10.3, 10.4

POEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-0/c, KonTponbHas pabora

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsi 12.1, 122, 12.3,12.4 Brmonere

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

IT-o/c, 13.6 3aaHnn

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

II-o/c, 14.6
IIK 1.1. OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4, 1.5, TectupoBanue
TEXHUUYECKOE 00CITYKMBAHUE 1.6 YCTHBIN 0npoc
TEXHOJIOTNYECKOTO g 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuit
000pyROBAHHA A1 P 3, Temb1 3.1, 3.2, 3.3 [T-o/c, 3.4 AHITAMT
TPOU3BOACTEA HPOIYKTOB P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIYabHAs
MUTaHKsI U3 PACTUTEIBHOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOsTEIbHASL
CBIPbsl B COOTBETCTBUH C PS5, Temsr 5.1,5.2 pabora

4
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AKCIUTyaTalMOHHOU
JOKYMEHTAIUEH.

[1IK 1.2. BeInosaHATh
TEXHOJIOTMYECKHUE OTepalluu
10 POU3BOJICTBY XJje0a,
XJ1€000yTI0UHBIX,
MaKapOHHBIX U
KOHJUTEPCKUX U3AENUil B
COOTBETCTBUH C

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 Temo1 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

IIpencrasienue
pe3yabTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IUBUYaJIbHBIX
IPOEKTOB
KonTponbnas padora

TEXHOJIOTHYCCKUMU P12, Temsr 12.1, 12.2, 123, 12.4 BrinoaHenue
HHCTPYKIHAMH. P 13, Temsr 13.1,13.2, 13.3,13.4, 13.5 | 2K3aMCHALHOHHBIX

Mok, 136 3a71aHui

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

IT-o/c, 14.6
[IK 2.1. OcyuiecTBasiTh P1, Tema 1.1, 1.2, 1.3 [-o/c’, 1.4, 1.5, TectupoBanue
OpraHu3alMOHHOE 1.6 VYeTHBII onpoc
o0ecreyeHne Mpou3BOICTBA P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/e, | Maremaruueckwit
TPOAYKTOR [HTAHIA 3 123'2, Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 JKCTAHT
PaCTHTEIBHOTO CHIPhS Ha P4 Tempi 41,42, 43,44, 45, 46, 47 NunuBuayanpHas
ABTOMATHU3HPOBAHHBIX -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
TEXHOJOTMYECKUX JTMHUSIX P 5, Temsr 5.1, 5.2 pabora
[IK 2.2. OcyecTBasTh P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenne
TEXHOIOTHYECKOE 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3yNIbTaToOB

o0ecrieyeHre Mpou3BO/ICTBA
xJieba, x1e000yJI0UHBbIX,

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,

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

MaKapoHHBIX 1 KoHguTepekux | (12, 7.13,7.14,7.15,7.16, 7.17 pabot
I P8, Temsi8.1,8.2,83,84,85,86 | 510ma
P9, Temr1 9.1,9.2,9.3,9.4,9.5 HHHBHTY AT HBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IDOCKTOB
P11, Tems 11.1,11.2, 11.3 T-ofe, P
11.4,11.5,11.6 T-o/c, 11.7 KontpoeHas pagora
P 12, Temsi 12.1, 12.2, 12.3, 12.4 Bemomerine
P 13, Temsr 13.1,13.2,13.3, 134, 13,5 | PN3aMCHALHONHBIX
IT-o/c, 13.6 3aaHnn
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
IIK 3.1. TIpoBoauTh P 1, Tema 1.1, 1.2, 1.3 IT-0/c®, 1.4, 1.5, TectupoBanue
OpraHu3alOHHO — 1.6 VYcTHBII onpoc
TEXHUYECKUE MEPOTIPHUATHS g 62’ Temst 2.1, 2.2, 2.3, 24, 2.5 II-0/¢, | Maremarnueckuit
AU ODecneneritA P 3, Temst 3.1, 3.2, 3.3 TT-o/c, 3.4 STt
11ab0paTOPHOro KOHTPOIIA P4, Temsr 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7 | AHAMBUIyanbHAs
Ka4ecTBa U OE30MacHOCTH M-o/c, 4.8. 4.9, 4.10, 4.11 caMocTosATeNbHas
CBIPBSI, MTOTY(HhaOPUKATOB U P 5, Temsr 5.1,5.2 pabora

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

5

lMpogeccuoHanbHoe-opueHMuUPo8aHHoE CodepraHue
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FOTOBOM MPOAYKIIMU B
Mpoliecce MPOU3BOJICTBA
MPOJIYKTOB MUTAHUS U3
PaCTUTEIBHOTO CHIPHSA

[IK 3.2. IIpoBouTH
n1abopaTOPHBIE UCCIICTOBAHMS
KayecTBa 1 0€30IMacCHOCTH
CBIpbS, 1T0Ty(HaOpUKaATOB U
FOTOBOM POAYKIIMU B
MpoI1iecce MPOU3BOJICTBA
MPOJIYKTOB MUTAHUS U3
PaCTUTEIBHOTO ChIPHS

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temo1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

IIpencrasinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IUBUYaJIbHBIX
IPOEKTOB
KonTponbnas padora
Beinonnenue
9K3aMEHALMOHHBIX
3alaHUI

[IK 4.1. InanupoBaTh OCHOBHBI(
MIOKAa3aTeIu MPOU3BOJICTBEHHOT

npotrecca.

[IK 4.2. ILmanuposar)
BEITIOJTHEHUE pabo]
WCIIOJTHUTENISIMH.

I[IK  4.3. Opranu3oBbIBaT)

paboTy TPYJIOBOTO KOJJIEKTHBA.
[IK 4.4. KonTposinpoBaTh X011 |
OLICHUBATh PE3yJIbTaThl PalbOTE
TPYJOBOI'O KOJJIEKTHBA.

[IK 4.5. Bectu yuétHo-
OTYETHYIO JOKYMEHTAIUIO

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

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

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

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7

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

P5, Tempr 5.1, 5.2

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

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

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,

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

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-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, Temn 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
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PesynbTaTsl 00yyeHus

MeToabl OIeHKH

I1P6 01

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

UMBUJIM3ALMU, O croco0ax OMHCAaHHUS Ha
MaTeMaTUYeCKOM SI3bIKE SBJIICHHM pPeaTbHOTO
Mupa

I1P6 02

c(hOpMUPOBAHHOCTh MIpe/ICTaBICHUIA 0
MAaTeMaTUYECKUX MOHATUSAX KAaK O BaXKHEUIIMX
MaTEeMaTHYeCKUX  MOJENAX,  IMO3BOJISIONINX
OMHUCHIBAaTh M H3y4aTb pa3HbIE IPOLIECCHl U

SIBJICHUA, ITIOHUMAaHHEC BO3MOXXHOCTH
AKCHMOMAaTH4YCCKOTI'O MMOCTPOCHUA
MaTEMATHYCCKHUX Teopnﬁ

ITP6 03

BJIaACHHC MCTOAaMU JOKa3aTCJIbCTB n

AITOPUTMOB PCHICHHUA, YMCHHUEC UX IMPUMCHATD,
MNpOBOAUTL JOKA3aTCJIBHBIC PACCYXKJACHUSA B
XO0J€ pCIICHHUA 3aaa4

I1P6 04

BJIAACHUC CTAaHAAPTHBIMH IIpUEMaMH PCUICHUA
paloHaIbHBIX u UppalMOHATIbHBIX,
II0Ka3aTCJIbHbIX, CTCIICHHBIX,
TPUTOHOMETPHUYECKHIX ypaBHEHUI u
HEPAaBEHCTB, UX CHCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM
yucjie JUIA  TIOMCKa TMYyTH  pEIIeHHs |
WUTFOCTpAallMM  pEelIeHusl  ypaBHEHUH U
HEPaABEHCTB

I1P6 05

c(hOpMUPOBAHHOCTD MPEJICTABICHUI 00
OCHOBHBIX TMOHATHSX, HUIEAX M  METOoJax
MaTeMaTHYeCKOro aHaJln3a

I1P6 06

BJIAACHUC CTAaHAAPTHBIMH IpUEMaMU PCUICHUA
palMoOHaIbHBIX u HpPaLMOHATIbHBIX,
II0Ka3aTCJIbHbIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX ypaBHEHUI u

HCPaBCHCTB, UX CUCTEM;

OrneHka pe3yinbTaToOB YCTHBIX OTBETOB, PELICHUS
3aj7a4 (B TOM 4Hcie MpohecCHOHATbHO-
OpPUEHTUPOBAHHBIX ), CAMOCTOSATEIbHBIX PadOT,
NPAaKTUYECKUX paboT, 3aJaHHii FK3aMeHa

O1eHKa pe3ynbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM yucie npodeccuoHaaIbHO-
OpPUEHTHPOBAHHBIX ), CAMOCTOSITEIbHBIX PA0OT,
MPaKTUYECKUX paldoT, 3aJaHUl SK3aMeHa
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