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Pabouas mporpamma VYII.07 Marematuka pa3zpaboTaHa Ha OCHOBE U B
COOTBETCTBHHU CO CIEAYIOUIMMHA HOPMATUBHBIMU JJOKYMEHTAMU:

- OenepanbHbli 3ak0H «O0 o0pazoBanuu B Poccuiickoit depeparumn» OT
29.12.2012 N 273-®3;

- [Ipuka3 MunucrepcrBa oOpa3oBaHus U Hayku Poccuiickoin @enepauuu ot
17 mas 2012 1. Ne 413 «O6 yrBepxkaeHun ¢GeaepalbHOrO ToCyJ1apCTBEHHOTO
00pa30BaTEeNBLHOTO CTaHAApPTA CPEAHET0 OOIIero 0Opa3oBaHUsA» C U3MEHEHUSIMHU U
nonoJiHeHUsIMH OT 29 nexabpst 2014; 31 nexabps 2015 r., 29 utons 2017 1., 11
nekadps 2020 r., 12 aBrycra 2022 r.;

- [lucemo MunuctepcTBa oOpa3oBanusi 1 Hayku Poccum ot 17.03.2015 N
06-259 «O HampaBieHUH JOPaOOTAHHBIX PEKOMEHIAIMA [0 OpraHU3aAlUU
MOJyYeHUs  cpeaHero  obmiero  oOpa3oBaHus B Ipeenax  OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEHETO MPOPECCHOHATBLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOr0 0oOmIero o00pa3oBaHUSI C YYETOM TpeboBaHuil  (penepanbHBIX
roCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAAPTOB U MOJydyaeMod mpodeccuu wim
CHEIUATBLHOCTH CPEAHETO MPO(EeCCHOHATBEHOTO 00Pa30BaAHUSY;

- ITucekmo MunucrepctBa npocsemenusi Poccun ot 20.07.2020 Ne 05-772
«O HampaBJIeHUH UHCTPYKTUBHO-METOIUYECKOTO MTUCHhMa;

- [Ipuka3z Munucrepcta npocsemienus Poccun ot 22.03.2021 Ne 115 «O6
yTBepxkaeHun Ilopsiaka opraHu3anvu U OCYIIECTBICHUS 00pa3oBaTelbHON
NEATEIbHOCTH 1O  OCHOBHBIM  00IIe00pa3oBaTelbHBIM  IporpaMMmaM -
oOpa3oBaTeNbHBIM TpOTrpaMMaM HA4ajJbHOTO OOIIEro, OCHOBHOTO OOIIEro U
cpeaHero oo6miero o6Opa3oBaHus» (3apeructpupoBaH B  MuHtocte Poccum
20.04.2021, peructpanuonusiii Ne 63180);

- Ilpukaz MunucrepctBa mnpocsemienuss PO ot 24.08.2022 Ne 762 «O6
yrBepkaenun [lopsnka opraHu3ami W OCYIICCTBJICHHS 00pa30BaTEIbHOU
JESATETLHOCTH 10 00pa30BaTEIbHBIM MPOTPAMMAaM CPETHErO MPOQPECCHOHAIBHOTO

o0pazoBaHuUs;



- [Ipuka3 Munucrepcta npocsemienus PO ot 18 mas 2023 r. N 371 "O6
yTBepxkAeHUH (eaepaabHOl 00pa30BaTeIbHOM MPOTpaMMBI CPEIHEro OOIIEro
oOpazoBaHus";

- [Ipuka3z MunucrepctBa npocsemenus Poccun ot 27.12.2023 Ne 1028 «O
BHECEHMM W3MEHEHUH B HEKOTOpble NpuKazbl MuHHCTEpcTBa 00pa3oBaHUS U
Hayku Poccuiickoi ®enepanmun 1 MuHucTepcTBa mnpocBenieHus Poccuiickon
®enepanmu, kacawomuecs (eaepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/JapTOB OCHOBHOTO OOIIEro 00pa3oBaHUs M CPEIHETO OOLIEro 00pa3oBaHUS»
(3apeructpupoBan B Muntocte Poccuun 02.02.2024, peructpaunonnsiii Ne 77121,
Bcrymnaet B cuiny ¢ 01.09.2024);

- ITpukaz MunuctepctBa npocsemieHuss Poccun ot 01.02.2024 Ne 62 «O
BHECEHHH HW3MEHEHUII B HEKOTOpbIe NpHKa3bl MHUHUCTEpCTBA MPOCBELIECHUS
Poccuiickoii ~ @enepanuu, Kacaromuecss — (enepanbHbIX — 00pa30oBaTeNIbHBIX
IporpaMM OCHOBHOTO OOLIEro 0Opa3oBaHMsS M CPEAHETO OO0ILEro oOpa30BaHUS»
(3apeructpupoBan B Muntocte Poccun 29.02.2024, peructpaunonnsiii Ne 773780,
ctynaet B cuity ¢ 01.09.2024);

- IIpuka3 MunncrepctBa npocsenienus Poccnn ot 19.03.2024 Ne 171 «O
BHECEHMH W3MEHEHUH B HEKOTOpbIE NpHKa3bl MHUHHUCTEpCTBA MPOCBELICHUS
Poccuiickoii ~ @enepanuu, Kacaromuecss — QeaepanbHbIX — 00pa3oBaTeNIbHBIX
MporpaMM HavyaJIbHOrO 00111er0 00pa3oBaHusi, OCHOBHOT'O OOIIero oOpa3oBaHus 1
cpenHero oo6mero oOpa3oBaHus» (3apeructpupoBad B Muntocte Poccun
11.04.2024, peructpaunonnsiii Ne 77830, Bctynaet B cuity ¢ 01.09.2024);

- ®I'OC CIIO mo moAroToBKE CHENHUATUCTOB cpenHero 3BeHa 19.02.12
TexHonorus NpoayKTOB MUTAHUS >KMBOTHOIO IPOUCXOXKIEHUS, YTBEPKIECHHOTO
npukazoM Munnpocsemenuss PO ot 18.05.2022 roga Ne 343;

- OcHoBHas mpodeccuoHallbHasE 00pa3oBaTelbHAsl TporpamMma IO
noArotoBke cnenrauctoB 19.02.12 TexHoorus NpogyKTOB MUTAHUS AKUBOTHOTO
MIPOUCXOKICHHUS, YTBEpXKIEHHass mpukazoM gupektopa ['AIIOY  HCO

«HKIITull» or 30.08.2024 r Ne 302



- Pabouas nporpamma Bocnutanus ['AIIOY HCO «HKIIIull» k OITOII no
cnenpanbHOocTH  19.02.12  TexHonmoruss NOpOAYKTOB INHUTAHUS  YKUBOTHOTO
MIPOUCXOKICHNUS;

- Ilpumepnas pabouass mporpamMma oOIIe00pa30BaATEIBLHON JUCITUTITMHBI

«MaremaTtuka» JIIA HpO(l)eCCI/IOHaJIBHBIX 06p330BaTeJII>HI)IX OpFaHHBaHHﬁ,

yTBepxkaeHHAas NpoToKoaoM Ne 13 ot 29.09.2022 r. ®I'BOY AIIO UPIIO.
Opranuzanus pa3paboTyHK: I'ocynapctBenHoe aBTOHOMHOE
npodeccuoHalibHOE oOpa3zoBaTebHOE yupexkaeHue HoBocuOupckoil obnactu

«HoBocuOupckuii KoUK TUIEBON MPOMBIIIIIEHHOCTH U MEPEPAOOTKI)

CocrtaButenb: Kotiok FExarepuna OinerosHa, mnpenoaaBaTellb OEPBOU

KBaJII/Id)I/IKaHI/IOHHOﬁ KaTCropumn

CoryiacoBaHo:

MeTtoauct /H.1.JlyraeBa/

Paccmotpeno Ha 3acenanuu [T1IK O61meo6pa3oBaTebHbBIX, MATEMATUIECKUX U

OOIIMX €CTECTBEHHOHAYYHBIX JTUCITUTUIHH
npotokoia oT 29.08.2024 Nel
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
YYEBHOTI'O IPEIMETA YII.07 MATEMATHUKA

1.1. MecTo y4eOHOr0o mnpeaMera B CTPYKType mpodeccHoHATbHOMI
o0pa3oBaTeIbHOM MPOrPaMMbI

VYueOusiit npeqmer  YII.07 MaremaTuka sBiseTcs 005S3aTeIbHON YaCThIO
0011e00pa30BaTENBLHOTO 1MKIJIA Y4EeOHOro IIaHa OCHOBHOM MpPOQEeCCHOHATBHON
obpazoBarensHoil mporpammbl CITO (OITOIT CIIO) B cootBerctBuu_C PI'OC
cienaibHocT  19.02.12  TexHonOTHST MNPOAYKTOB MHUTAHUS  KHUBOTHOTO
MPOUCXOKICHUS .

1.2. lleau ¥ mu1aHMpyeMbie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 nmpeaMera

1.2.1. llesiu yueOHOIO MpeaMeTa

Conepxanue mporpamMmbl yueOHoro mpeamera YII.07 Maremartuka
HaIIPaBJICHO HA JIOCTUKEHUE CIICIYIOIINX LIEJICH:

- obOecnieueHre CHOPMUPOBAHHOCTH TMPEJCTABICHUNH O COLMAIBHBIX,
KYJbTYPHBIX U UCTOPUYECKUX (PAaKTOpax CTAaHOBJICHUS MATEMATUKH;

- oOecrieyeHue cHOPMUPOBAHHOCTHU JIOTHUYECKOTO, AJITOPUTMHUYECKOTO U
MaTeMaTUYECKOr0 MBIIIJICHUs; * oOecreueHre CPOpPMUPOBAHHOCTH YMEHUMN
MPUMEHSIThH TTOJTYYE€HHbIC 3HAHUS MPU PEIICHUN PA3JIMYHbIX 3a]1a4;

- obOecrieueHue cHOPMUPOBAHHOCTU TPEJCTABICHUN O MaTeMaTUKe Kak
4acTU  OONIEYETIOBEYECKOW  KYJbTYpPhl, YHUBEpPCAIbHOM  SI3bIKE  HAYKH,
MO3BOJIAIOLIEM OMUCHIBATH U U3y4YaTh PEATIbHBIE IPOLIECCHI U SIBICHUS.

1.2.2. Ilnanupyembie pe3yJibTATHI OCBOCHHS Y4YeOHOIO IpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

PesynbraTom ocBoenms yueOHoro mnpemmera YII.07 Marematuka Ha
YpOBHE cpeaHero odiiero oopa3oBaHus B COOTBETCTBUM ¢ TpeOboBaHusiMu OI'OC
CIIO sBnsercs QopMupoBaHHME U PA3BUTHE COOTBETCTBYIONIUX OOIIUX

komrieteHnui (qanee OK) u npodeccnonanpapix kommneteHui (nanee [1K).



OO01IMe KOMIETEHIIUY

[Tnanupyemble pe3yabTaThl O0y4eHUS

OO6mmme

[IpenmeTtHbie

OK 01 Beibupats criocoosl
pEIICHUs 33129
podeCCHOHATLHON
NeSTeIbHOCTH TPUMCHHUTEITHHO

K Pa3JIMYHBIM KOHTCKCTaM

FOTOBHOCTh K TpPYIy, OCO3HAaHHE IIEHHOCTH
MacTepCcTBa, TPYIOII00UE;

TOTOBHOCTH K  aKTHBHOH  JIESITEILHOCTH
TEXHOJIOTMYECKOW M COLIMAJIbHOM HANpPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh |
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JICSITEIIbHOCTD;
HUHTEPEC K Pa3IMYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,
OBiageHue YHUBEPCAIbHBIMU
[MO3HABATEILHBIMH JCHCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

yueOHBIMH

- CaMOCTOSITEIIBHO (dhopMynpoBaTh )41
aKTyalM3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIIMBaTh CYIIECTBCHHBIH MpPHU3HAK WIIH
OCHOBAaHHS I CpaBHCHHS, KiIacCU(DUKAIUK U
0000IICHMS;

ONpeNeNaTh IEIH JIeATEIbHOCTH,
MapaMeTpbl U KPUTEPUU MX JTOCTHKCHHUS,
- BBISBJIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B
[pacCMaTpUBAEMbIX SIBJICHHSIX;

- BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTD, OICHHBATH
COOTBETCTBHE pE3YJIbTATOB  IIEJSM, OICHHBATh
[PHCKH ITOCIIEICTBUH IEATCILHOCTH;

- pa3BMBAaTh KPEATUBHOE MBIILICHUE MPH PEUICHUU
PKU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JEATCIILHOCTH, HABBIKAMU pPa3pCIICHHUSI
poOiem;

3a1aBaTb

-BJIaJIETh METO/IaMU JI0Ka3aTeNIbCTB, AITOPUTMAMU PEIIECHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOJIUTH 10Ka3aTeIbHbIE
[pacCyX/1I€HUsI B X0JI€ PELICHMs 3a/1a4;

- YMETb OIEPUPOBAThH MOHATHSMHU: CTEIIEHb YUCIIA, JOrapupm
UKCIIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
peoOpa30BaHuUs BBIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb ONIEPUPOBATH MOHATHIMMU: PALUOHAIbHBIE,

M ppalMOHAaIbHbIE, IOKA3aTENIbHbIE, CTEIICHHBIE,
iorapupmMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (PYHKINS, HETIPEphIBHAS
(byHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeIeHHbIN
MHTErpajl; yMETh HaXOUTh IPOU3BOHBIE HJIEMEHTAPHBIX
(yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0OBATh B
MPOCTEHIINX CIy4asiX (YHKIMU Ha MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs PYHKIINA; CTPOUTH
rpadMKu MHOTOYJICHOB C HCIOJIb30BAHUEM arlapara
MaTeMaTHUeCKOro aHalln3a; MPUMEHSITh POU3BOIHYIO MPU
[pEILICHNH 3a]1a4 Ha JBM)KEHUE; peIllaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaUOOJIbIINE U HAUMEHBIIIHNE
3HAUEHUS, HA HAXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATh MOHATUSAMU: palliOHaNIbHAs (QYHKIHS,
roka3zaTenabHast QyHKIMS, CTelleHHast QyHKIMS,
imorapudmuydeckas pyHKINS, TPUTOHOMETPUYECKUE PYHKIIUH,
0OpaTHbIEe PYHKLIUHU; YMEHHE CTPOUTH TPaPUKH H3yUEeHHBIX

(b yHKIIH, UCTIOIB30BaTh IPAGUKH NMPU U3YISHUH TIPOILIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX
[IPEIMETOB U 33]a4 U3 PEANbHOM KU3HH; BBIpaXaTh (opMyIaMu

BBIABJITH  HNPUYUHHO-CICACTBCHHBIC CBSA3U U

3aBUCUMOCTHU MCIKAY BCIIMYMHAMU,




AKTyaJIM3UpOBaTh 3aJayy, BBIABUrATb THIIOTE3Y €€
penieHus, HaxOJUTh apryMEHTBI JULS]
IOKa3aTeIbCTBA CBOMX YTBEPXKACHHM, 3aJaBaTh
[apaMeTpbl U KPUTEPUU PELLCHNUS,

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE PELICHHUS]
3a7a4d  pe3yJIbTaTbl, KPUTHUYECKH OLICHUBAThb MX
IOCTOBEPHOCTb, IPOrHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCJIIOBUSIX;

-- YMETb IIEPEHOCUTH 3HAHUSA B IIO3HABATEIBHYIO U
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- yMETh MHTETPUPOBATh 3HAaHUS W3 Pa3HbIX
[peAMETHBIX 00JIacTeH;

- BBIJIBUT'aTh HOBBIE WJIEH, peJyiaraTh,
OpI/IFI/IHaHI)HI)IG IIoaXOabl 1 pemeHI/m;

141 CIIOCOOHOCTD 1704 HCIIOIL30BaHUsA B

[T03HABATEJIILHONW U COLMAIBHON IPAKTUKE

- YMETh peliaTh TEeKCTOBBIC 33a/1a4M Pa3HbIX THUIOB (B TOM YHCIIe
Ha ITPOLCHTHI, J0JIM U 4aCTHU, Ha IBUXKCHUC, pa60Ty, CTOUMOCTB
TOBApOB U YCJIYT, HAaJIOTH, 33/1a4U U3 00JacTH yIpaBICHUS
IIMYHBIMU U CEMENHBIMU (I)I/IHaHCElMI/I); COCTAaBJIAATH BBIPAXKCHUA,
ypaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MICCJIEZIOBATD [TOJIYUEHHOE PEIICHNE U OLIEHUBATh
PaBI0NOI00HOCTh PE3yJIbTATOB;

- YMETb ONEPUPOBATH MOHATUSIMU: CpeIHEE apu(PMETUUECKOE,
MearaHa, HauOoublilee 1 HauMEeHbIIIee 3HAUeHUs, pa3Max,
criepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIIOBOrO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETUPOBATH MH(OPMALIKIO, TTPEJICTABICHHYIO B
Ta0JIMIax, Ha JuarpamMmax, rpadukax, OTpa)karonlyro CBOHCTBa
[pEATbHBIX MIPOLIECCOB U ABIICHUN; MPECTABIATH HH(OPMALIUIO C
TIOMOIIBIO Ta6J'II/III " ayarpamMm; UCCI€a0BaTb CTATUCTUYCCKUC
TaHHBIC, B TOM YHCTIE C TPUMEHEHHEeM IpauuecKux METOA0B U
PIEKTPOHHBIX CPEJICTB;

- YMETb ONIEPUPOBATH MOHATUSIMU: CIIYHYailHBIA ONBIT U CIy4allHOE
COOBITHE, BEPOSATHOCTD CIYYaltHOrO COOBITHSI; YMEHUE BBIYUCIISATH
BEPOSATHOCTH C UCIIOJIB30BAHUEM IPaPUUIECKUX METOJIOB;
[IPUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH,
KOMOHMHATOPHBIE (PAKThI U (POPMYIIBI PU PEUICHUH 33/1a4;
OILICHUBATb BEPOATHOCTH PCAJIbHBIX CO6BITHfI; 3HAaKOMCTBO CO
CITy4yallHbIMHU BEIMUYMHAMH; YMEHHE MPUBOJIUTH IPUMEPDI
ITPOABJICHUSA 3aKOHA OOJIBIINX YHUCENT B MMPUPOAHBIX U
OOIIIECTBCHHBIX SIBICHUSX;

- YMCTb OIICPpHUPOBATH IMOHATHUAMU: TOYKA, IIpAMasA, IMJIO0CKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEIIMBAIOIINUECS MPSMBIE,
MapalJICJIbHOCTE U NCPICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTeﬁ,
YTOJ1 MEXY IPSIMBIMH, YTOJl MEXAY MPSAMOM U TNIOCKOCTBIO, YTOJI
MEX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU 0 TUIOCKOCTH,
[PACCTOSAHNUC MCIKAY IMPAMBIMH, PACCTOAHUC MCIKAY IINIOCKOCTSAMMU,
[YMEHHE UCII0JIb30BaTh MPH PEIICHUH 3a]1a4 U3y4eHHbIE (PaKThI U

[TeopeMbl INIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB




OKPY’KaroIlero MUpa;

- YMETb ONIEPUPOBATH MOHATUSIMU: MHOTOI'PaHHUK, CEUCHUE
MHOTOTpaHHHKa, Ky0, Mapaienenume]], npu3Ma, nupaMmua,
(urypa 1 MoBepXHOCTh BpaILICHHs], IMIIMHAP, KOHYC, 1map, cdepa,
cedeHus (pUrypsl BpallleHus, INIOCKOCTb, Kacaromascs chepsl,
[IMJIMHAPA, KOHYCA, IUIOIIAb ITOBEPXHOCTH MUPAMU/IBI, IIPU3MBI,
KOHYca, [IMJIMHPA, TUIOMaas chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuieNienuIieia, TupaMuabl, TPU3MBI,
[WIMH]pA, KOHYCA, I1apa; yMeHUe n300pakaTh MHOTOTPAHHHUKH U
MOBEPXHOCTH BpAIICHUS, UX CEUYEHUS OT PYKH, C TTOMOIIBIO
UEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
[pacIio3HaBaTh MPABUIbHBIE MHOTOIPAHHUKY;

- YMETb ONEPUPOBATH MOHATUSIMU: JIBUKEHUE B IPOCTPAHCTBE,
M0/100HbIE PUTYPHI B IPOCTPAHCTBE; UCTIOIH30BaTh OTHOILIICHHE
rIoaiel MoBepxHoCTeN 1 00bEMOB NOI0OHBIX (GUTYp NTPU
[pELIEHUN 3a]1a4;

- YMETb BBIYUCIISITH TEOMETPUUYECKUE BETMYUHBI (JTMHA, YTOJ,
MUI0I1[a/1b, 00BEM, MJIOIIAAb MOBEPXHOCTH ), HCTIONB3Yys U3YUCHHbBIE
(hOpMYITBI U METOJIBI;

- YMETb ONIEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHASI CUCTEMA
KOOPJAMHAT, KOOPJAWHATHI TOUKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHHUE, YTOJ MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, TPOU3BEICHNE BEKTOPA HA YMCIIO; HAXOAUTH C
MMOMOIIBIO U3YUEHHBIX (HOPMYII KOOPIMHATHI CEpEIMHBI OTPE3KA,
[pACCTOSTHUE MEXTY JBYMS TOUKAMHU;

- YMETh BBIOUPATDH MOAXOSAIINN U3ydSeHHBIA METO IJISl PEIICHUS
3a/ia4yM, paclo3HaBaTh MaTeMaTH4eckue (hakTol U
MaTeMaTHYeCKHE MOJICTTH B PUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE MPUBOJIUTH IPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUIIMU: ONPEJIEICHUE, AKCUOMA,




TeopeMa, ClIeZICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEeIbCTBO,
[pPaBHOCHIIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYITUPOBATH
00OpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIECHUE, IPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPHI, UCITOJIB30BATh METO/T
MaTeMaTUYeCKO UHIYKIIUU; POBOJIUTH JOKa3aTeIbHbIe
[PACCYXICHHSI IIPU PEIICHUH 33]1a4, OIICHUBATH JIOTHYECKYIO
MPAaBHJILHOCTh PACCYXICHUI;

- YMETh OIEPUPOBATH MOHATUSIMHU: MHOXKECTBO, ITOJIMHOYKECTBO,
oTiepaIu HaJl MHOXKECTBAaMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmapar JJis OMMCAHUS PEATbHBIX TIPOIECCOB U
SIBJICHU TIPU PEILIEHUU 3aa4, B TOM YHUCIIE U3 APYTUX YUeOHBIX
PEIMETOB;

- YMETh OIIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
IUKJI, Tpad Ha MIIOCKOCTH; YMEHUE 3a7aBaTh U OMICHIBATEH Tpadbl
[PA3TUYHBIMU CTIOCO0AMU; UCTIOIB30BaTh Tpadbl MPH PEIICHUN
3agad;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
[epecTaHOBKA, YUCJIO COUETAHHM, YHUCIIO MEPECTAHOBOK; OMHOM
HrroToHA; yMeHHEe TPUMEHATh KOMOMHATOPHBIE (PaKThl U
[pacCcyKIeHHS JUIs PEeUIeHUs 3a71ay;

-YMETh ONEePUPOBATh MOHATUSMU: HATYpPaAIbHOE YUCIIO, IIeTI0e
YHCII0, OCTATOK TI0 MOJYJIIO0, PAllHOHAIFHOE YUCIIO,
MppalliOHALHOE YUCIIO, MHOYKECTBA HATYpPAIbHBIX, LIETIBIX,
[PAITMOHATBHBIX, IEHCTBUTEILHBIX YHCEN; YMEHUE UCTIOIh30BaTh
MPU3HAKU JETMMOCTH, HAUMEHBIIUN OO eMUTENb 1
HauMeHbIIIee 00Iee KpaTHOe, arOpUTM EBKITHIA TIPH pellIeHUN
3a/iad; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3UITIOHHBIMHA CHUCTEMaMH
CUHCIICHUS;

- YMETh CBOOOIHO ONIEPUPOBATH MOHSATUSMU: CTETICHD C IEJIBIM
[oKazaresjaeM, KOpeHb HaTypalbHON CTETIEHU, CTETIEHb C
[paIMOHATFHBIM MTOKA3aTeNIeM, CTETICHb C JCHCTBUTEIHHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeseM, JIorapugm drciia, CHHYC,
KOCHHYC ¥ TAHT€HC MPON3BOIHHOTO YHCIIA;
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- YMETb ONIEPUPOBATH MOHATHSIMHU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
1 HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM, pallMOHAJIbHbIE, UPPALIMOHAIBHBIE, 10Ka3aTEIbHbIE,
CTENEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUECKUE
ypaBHEHHUsI, HEPABEHCTBA U CUCTEMbI; YMEHHE PEllIaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBbI C [TIOMOILBIO PA3JIMYHBIX IPUEMOB;
[pelIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C [TApaMETPOM;
[PUMEHSATh YpaBHEHUs, HEPABEHCTBA, X CUCTEMBI JIJIS1 pEIICHUS
MaTeMaTHYECKUX 3a/1a4 M 3a/1a4 U3 PA3IUYHBIX 00JacTel HAyKH U
[peabHOM YKU3HU;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: Tpaduk HyHKIHH,
oOpatHast QyHKIMSA, KOMIO3UIMS PYHKIMMA, TUHEHHAs QYHKIUS,
KBaJpaTU4Hask GYHKIUS, CTeNeHHAss QYHKIINS C IIETBIM
MokaszaresaeM, TPUTOHOMETpUYecKrue GyHKINU, 0OpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIINHU, TOKa3aTeNbHas U
iorapumuyueckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(hyHKIMH, BBIITOJIHATH IpeoOpa3zoBaHus rpaduKoB QyHKIUI;
[YMEHHE HCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[IPOLIECCOB U 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYruX
y4eOHBIX IPEIMETOB U U3 pealbHOH KU3HU; BBIpAXKaTh
(hopMyJiaMy 3aBUCUMOCTH MEXIy BETMUYNHAMU;

YMEHHUE CBOOOJHO ONEPUPOBATH MOHATUSMU: YETHOCTh (DYHKIIHH,
[EepUOJUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMyM (YHKIINHU, HAnOOJIbIIee U
HauMeHbIlIee 3HaUYeHUS! PYHKIIMHM Ha IPOMEXKYTKE; YMEHUE
[IPOBOJIUTH UCCIIE0OBaHUE (DYHKINH;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@uKu GyHKIUH J1s
[pelIeHHs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamH;
300pakaTh HA KOOPAMHATHOM TMIOCKOCTH MHOYKECTBA PEIICHUI
YpaBHEHHI{, HEPAaBEHCTB U UX CHCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMM:
[0CIIeI0BATEIbHOCTb, apU(hMETHUECKAs IPOTPECCHs,
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reoMeTpHUECcKas Iporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUUecKas IPOrpeccus; yMEHHUE 3a/1aBaTh
[10CJIEJ0BATEIHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX
hopmyu;
- YMETb ONEPUPOBATH MOHATHAMMU: HENPEPHIBHOCTh (PYHKIUH,
ACHMITTOTHI rpaduka GyHKINH, IEpBas U BTOPAst IPOU3BOIHAS
(yHKLIMH, TEOMETPUYECKUNA U PU3MUECKUI CMBICI IPOU3BOHOM,
1epBooOpa3Hasi, ONpeAeICHHbI UHTETpall; yMEHUE HAaXOAUTh
ACUMIITOTHI rpaduka GyHKINN; YMEHHE BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UINH () YHKIIHIA,
HAXOJIUTh YpaBHEHHE KacaTeJIbHOU K rpauKy (GyHKIMHU;
[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO /ISl UCCIIEAOBAHUS
(yHKLIMH, UTs1 HAX0XKJICHHUS HAWTy4IIero PelIeHus B
MIPUKIIAIHBIX, B TOM YHCJIE COIMAThHO-DKOHOMUYECKHUX H
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh IUTONIAIA U 00BEMBI GUTYP C TTOMOIIBI0 UHTETPAJIA;
[PUBONUTH MPUMEPHI MATEMAaTHUECKOT0 MOJICIIMPOBAHUS C
roMoIbio AuddepeHImarbHbIX YpaBHEHUH;
- YMETb ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHbIE KOMIIEKCHBIE YUCIIa, MOJIYJIb U apTyMEHT
KOMILJIEKCHOT'O YHCIIa, opMa 3aluch KOMIUIEKCHBIX YHCell
(reomeTpuueckas, TPUTOHOMETpHYECKas U anredpandeckas);
YMETh POU3BOIUTH apu(PMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOTUTH PUMEPHI HCITOJTb30BAHHS
KOMILUIEKCHBIX YHUCEl;
- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSIMU: CpETHEE
apupMeTHUecKoe, MeuaHa, HauOoJbIllee U HaUMEHbIIIee
3HAUEHUS, pa3Max, IMCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
OTIMCaHMsI YMCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTATUCTUUYECKUE JaHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJOB U SJICKTPOHHBIX CPEJCTB; rpauuecKu
MiCClIeIoBaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO AHarpaMm
aCCEUBAHMs U JINHEWHON PETPECCUU;
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- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHI C HCITOJIb30BAaHHEM
rpadU4ecKuX METO0B; IPUMEHSTH IS PeIeHUs 3a71a4 (POPMYIIbI
CJIO’)KEHUS U YMHOXKEHUS BEPOATHOCTEH, (hopMyiTy mosTHOU
BepoSTHOCTH, (hopmyny beprymin, koMmOuHaTOpHBIE (HAKTHI U
(hOpMYJIBI; OLIEHUBATH BEPOSITHOCTH PEATIbHBIX COOBITHI; YMEHUE
OTIepUPOBATH MOHATHIMU: CIlydaiiHas BeTMUMHA, PacIpeciICHIe
BEPOSTHOCTEW, MATEMATUYECKOE OXKHIaHUE, JUCIICPCUS U
CTaH/IapTHOE OTKJIOHEHHE C1y4YailHON BEIMYMHBI, (PyHKIUN
[pacripeieieHus ¥ IJIOTHOCTH PABHOMEPHOTO, TIOKa3aTEIbHOTO U
HOPMAaJIbHOT'O pacHpeeNICHHIi; yMEHUE UCIIOIb30BaTh CBOWCTBA
M3YUCHHBIX PACIIPEICIICHHUH I PEICHUS 3a1a4; 3HAKOMCTBO C
MOHSATHSMH: 3aKOH OOJIBIINX YUCEII, METOJIbl BBIOOPOYHBIX
MCCIICIOBAaHHIA; YMEHUE PUBOIUTH TPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIITNX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
MIOCKOCTB, IIPOCTPAHCTBO, OTPE3OK, JIyY, IUIOCKUH YTOJI,
NIBYIpaHHBIN YTOJI, TPEXIPaHHBIN YToJI, IepeceKaromuecs,
MapajiebHbIE U CKPEIIMBAIONINECS MPSMbIE, TapaJIeIbHOCTh U
[EepIEHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXTy
MPSIMBIMH, YTOJI MEXKTY MPSIMOH | TIIOCKOCTBIO, YTOJI MEXTY
[UIOCKOCTSIMH; YMEHHE HCII0JIb30BaTh ITPH PELLICHUHU 3a7a4
M3ydeHHbIE (PaKThl ¥ TEOPEMBI INIAHUMETPUH; YMEHHUE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE ONepHUpOBaTh
MMOHATHUSIMHU: MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHHKA,
[paBIJIbHBIN MHOTOTPAaHHUK, IpU3Ma, UpamMuaa, Gurypa u
MMOBEPXHOCTh BpAICHUS, IIMJIMHIIP, KOHYC, TIap, chepa, pazBepTKa
MMOBEPXHOCTH, CEUCHHUsI KOHYCA U IIIJIMH/Ipa, NapajielbHble OCH
VT OCHOBAHMIO, CEUSHHE TIapa, TUIOCKOCTh, Kacaromasics cepel,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE MHOTOIpPaHHHKa,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAIICHHUS,
X CEUYEHUSs], B TOM YHCJIE C TIOMOIIBIO SJICKTPOHHBIX CPE/ICTB;
[YMEHHE TIPUMEHSITh CBOWCTBA T€OMETPUUYECKHUX DHUTYD,
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OTIPEIEICHUS H3y4aeMbIX
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(uryp, BbIABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuIecKux GUryp, 000CHOBBIBAThH WJIA OTIPOBEPTaTh HX;
[YMEHHE POBOAUTH KiacCU(UKALUIO GUTYp 110 pa3IMuHbIM
[pU3HAKAM, BBIITOJIHATH HEOOXOAUMBIE JOMOJHUTEIbHbIC
[IOCTPOEHHUS;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TUIOIIAAb (DUTYPHI,
00bEeM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSTHUE OT TOYKH J10
TUIOCKOCTH, PACCTOSIHAE MEX/TY MPSIMBIMH, PACCTOSTHUE MEKIY
[IOCKOCTSIMM, IUIOINAb C(hepbl, IUIO0IIA/lb TOBEPXHOCTH
PaMU/IbI, TPU3MBI, KOHyCa, IIIHHAPA, 00beM Ky0a,
PSMOYTOJIBHOTO Napajuieenunesia, MupaMu/bl, IPU3MBL,
[MUIMH/Ipa, KOHYCa, [Iapa; YMEHUE HAXOIUTh OTHOIICHHUE
00BEMOB MOJAOOHBIX PUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU: JIBIKEHHE,
NapasieNbHbIi IepeHOC, CHMMETPHS Ha TUNIOCKOCTH U B
[IPOCTpaHCTBE, IOBOPOT, IPeoOpazoBaHue No00us, 10 J00HbIE
(uryphl; yMEHHE paclo3HaBaTh paBHbIE U 110100HbIE GUTYPHI, B
[TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
MCIIO0JIb30BaTh T€OMETPUYECKHE OTHOLICHHS, HAXOIUTh
reoMEeTpUUYECKHEe BEIUUNHBI (JUIMHA, YroJl, M0, 00beM) pu
[peILICHUH 3a]1a4 U3 APYIUX YUeOHBIX TPEIMETOB U U3 peaTbHON
PKI3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
cricTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BECHNE BEKTOpa Ha YUCIIO,
[pa3IoKeHne BEKTOpa Mo 0as3ucy, CKaIspHOE TPOU3BEACHNE,
BEKTOPHOE MIPOM3BEACHUE, YOI MEXKAY BEKTOPaAMH; YMEHUE
MCTIOJIh30BaTh BEKTOPHBIN M KOOPAWHATHBIA METO JUIS PEIICHUS
reOMETPUUECKUX 3aJ]1a4 U 3a/1a4 JPYTUuX yu4eOHbIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2x2 U 3X3, oNpeennuTeNb
MaTpUIIbl, TEOMETPUYECKHI CMBICI OTPEACTUTENS;

- YMETb MOJIEIUPOBATh PEATIbHBIE CUTYaIlUU Ha SI3bIKE
MaTeMaTHKH; COCTABIISITh BBIPAXKCHUS, YPABHEHHUs, HEPABCHCTBA U
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MX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHBIE
MOJIETIH C UCIIOJIb30BAaHKUEM alllapara ajareopsl,
MHTEPIIPETUPOBATD ITOIYYEHHBIN Pe3yJIbTaT; CTPOUTh
MaTeMaTHYECKUE MOJIEIH C IIOMOIIBIO T€OMETPUYECKUX MOHATHH
1 BEJINYUH, PEIIATh CBA3AHHbBIC C HUMU IIPAKTUYECKHE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOZIENIb U HHTEPIIPETUPOBATH
[10JIy4YECHHBIA PE3yJIbTaT; pellaTh IPUKIIAJHbIE 3a1a4U
CPEACTBAMU MaTEMATUYECKOI0 AHAIN3a, B TOM YHCJIE COLUAIBbHO-
HKOHOMHYECKOT0 U (PU3UUECKOT0 XapakTepa;

- YMEHHE BBIOMPATH MOAXOSAIINN METO T IJIsl pEIICHUS 3a/1a4H;
[NOHMMAHHE 3HAYMMOCTH MaTEMAaTUKH B U3yYCHUU IPUPOAHBIX U
0OLIECTBEHHBIX IIPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATh
[IPOSIBJICHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U
MUPOBOM MaTEMaTU4ECKON HAYKU

OK 02 HUcnonbs3oBath
COBpPEMEHHBIE CPEICTBA
MOWCKa, aHAJIHM3a U
MHTEpIpeTanuu HHGHOpMaIny,
1 ”HOPMAILIMOHHbIE
TEXHOJIOTUH JIJISl BBITTOJIHEHUS
3amad mpodeccruoHambpHOM
NesaTeNbHOCTH

B 005acTH LIEHHOCTH Hay4YHOTO MIO3HAHHUS:
-c(hopMUPOBAaHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAayKd U OOIIECTBEHHON NpPaKTUKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
[OJINKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM U YHUTATEILCKOM]
KyIbTYpbl KaK CpEACTBA B3aUMOJICHCTBUS MEXKIY)|
UTIOJIbMU U TTI03HAHUS MUPA;

- OCO3HAaHHME LIEHHOCTM HAy4YHOH JESITENIbHOCTH,

TOTOBHOCTb OCYIIECTBIISTh MPOEKTHYIO u
MICCIIEIOBATENbCKYIO IESTENbHOCTh MHANBUAYAIBHO
1 B TpYyIIIIE.

OBnanexue YHHUBEpCaTbHBIMU yueOHBIMU

I[IO3HAaBATCIIbHBIMHNU HeﬁCTBHHMHZ
B) paboTa ¢ nHbOpMaIHei:

- yYMETb OINEpPUPOBaTh TMOHATUSAMU: palUOHAIbHAS (QYHKIHS,
MOKa3aTeNbHAs byHKIHS, CTETICHHAs byHKIHS,
nmorapugmuueckas (QyHKIMS, TPUTOHOMETpUUYECKHE (YHKIUH,
oOpaTHble (QYHKLUHU; YMEHHE CTPOMTb TpapuKd H3yYEHHBIX
(yHKIMH, KMCHOJIB30BaTh rpapuKy MpU H3YyYEHUH IPOLIECCOB U
3aBUCUMOCTEH, MpH peleHUH 3aJad U3 JPYyrux YyueOHbIX
[peIMETOB U 3aJa4 U3 peajbHOW >KU3HU; BbhIpakaTh (hopmynamu
3aBUCUMOCTH MEKy BETUUMHAMU;

- YMETh OIEpPUpPOBATh MOHATHUSAMHU: TOXKAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHUHN
1 HEpaBEHCTB, pPABHOCUJIBHOCTh YypaBHEHUI, HEPaBEHCTB H
CHUCTEM, pallOHaJbHBIE, HppALMOHAIbHBIE, IOKAa3aTEIIbHBIE,
CTETIEHHBbIE, jorapugmuueckue, TPUTOHOMETPUUYECKUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMETh pellaTh ypaBHEHUS,
HEpaBEHCTBA M CHCTEMBbl C IIOMOIIBIO PA3JIUYHBIX IPUEMOB;
[pellaTh YpaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI C IapaMeTpPOM;
[IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIS PELICHUs

- BJIAACTb HABBIKAMHW TIOJYUCHUSA I/IH(I)OpMaI_II/II/I n3|

MATCMATUUCCKUX 3ala4 1 3a4a4 U3 pa3JIMYHbIX oOacreit HAYKU U
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MCTOYHMKOB  pasHbIX THUIOB, CaMOCTOSITEIBHO
OCYIIECTBIIATh MOWCK, aHAIN3, CHCTEMATHU3ALHUI0 U
MHTEpIpETaIMi0 HHPOPMAIIMU PA3JIUYHBIX BHIOB U
(hopM TIpeICTaBICHHUS,

- co3maBaTh TEKCTHI B PA3IHUYHBIX (opMaTax ¢
YI€TOM Ha3HaueHWs WH(pOpMauu W  LEeJIEeBOH

aQyTUTOPUHU,  BBIOUpas  ONTHUMAIBHYIO  (opMmy)
[Ipe/ICTaBICHUS U BU3YyalIU3aliy;

- OLEHMBaThb  JOCTOBEPHOCTb, JIESTUTUMHOCTH|
WHpOpMAlUK, €€ COOTBETCTBHE TPABOBBEIM H

MOpaJIbHO-ITHYECKUM HOpMaM;

- HCIIONIb30BaTh CpeAcTBa WH(GOPMAIMOHHBIX H
KOMMYHHUKAI[MOHHBIX ~ TE€XHOJIOTUH B  peIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 71
OpPraHU3alMOHHBIX  3aJjad ¢  COOJIIOJICHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHHKH OE€30MAaCHOCTH,
TMTHEHBI, pPecypcocOepekeHHs, IMpaBOBBIX U
PTHYECKUX  HOPM, HOpPM  WH(OPMAIMOHHON
0C30IMacHOCTH;

BJIAJICTh HABBIKAMU DPACIIO3HABAHMS M 3aIIHUTHI
nHbopManuy, HWHGOPMAIIMOHHONW  0€30MacHOCTH
ITYHOCTH

IpealbHOI KI3HIL

YMETh CBOOOJHO ONEpPUPOBATh MOHATHSAMH: JBIDKCHHE,
MapajuleIbHBId  TIEPEHOC, CHUMMETPUS Ha IUIOCKOCTH U B
[POCTPAHCTBE, MOBOPOT, MpPEoOpazoBaHHE MOAOOMS, MOJOOHBIE
(bUrypsl; yMETh paclno3HaBaTh paBHBIE W MOAOOHBIE (UTYpHI, B
TOM 4HCI€ B MPUPOAE, HCKYCCTBE, apXUTEKType; YMETh
MCIIONIb30BaTh ~ T'€OMETPUYECKHE  OTHOIUCHMS,  HAaXOJHTH
rEOMETPUUECKUE BEITMYMHBI (JUIMHA, YToJl, IIOMIaab, 00BEM) TIpH
[PELICHUY 3a1a4 M3 APYIHX y4eOHBIX MPEIMETOB M M3 PEalbHON
PKU3HU
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OK 03 ILlmanupoBats u
[pEaIM30BBIBATH COOCTBEHHOE
podeccHOHATEHOE U
ITUYHOCTHOE Pa3BUTHE,
[peIPUHIMATEIBCKYIO

eI TeTLHOCTD B
podeccuoHanbHOU chepe,
MCITI0JIb30BaTh 3HAHUS 110
(bUHAHCOBOW TPAaMOTHOCTH B
[Pa3TMYHBIX KU3HESHHBIX
CUTYyaIUsX

B obnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWS,
PTUYECKOTO ITOBECHUS;

- CIIOCOOHOCTH OIIEHHUBATh CUTYAlIMI0 U MPUHUMATh
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOEHUE
YCTOWYIHBOTO OyIyIIIero;

- OTBETCTBEHHOE OTHOILEHHUE K CBOUM POJUTENSAM U
(wIM) APYrUM 4jeHaM CEMbH, CO3/JIaHHIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  MPUHATHUS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULIUSMHU
Hapos10B Poccuu;

OBinaneHne  yHUBEPCAIbHBIMU
NICHCTBUSAMMU:

a) CAaMOOPTaHU3AIUS:

- CaMOCTOATENIbHO OCYILIECTBISATh MO3HABATEIbHYIO
NeSTEeIbHOCTh, BBISIBJISITH MPOOJIEMBI, CTaBUTh U

PEryJIsATUBHBIMU

(dhopMynupoBaTh COOCTBEHHBIE 3a1auun B
00pa3oBaTeNbHON  NIEATETbHOCTH W JKU3HEHHBIX
CUTYyalUIX;

- CaMOCTOSITETTLHO

NpoOJeMBl C  Y4eTOM HMEIOIIHUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CrocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO
[IIMPOKON APYIUIMHM B pa3HBIX OOJACTIX 3HaHUM,
[MOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTENbHBIN M|
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIb30BAaTh TMPUEMBbl pedIeKCUd s OLCHKH
CUTYyalllu, BBIOOPA BEPHOT'O PELLICHMS;

- yMETh ONEepUpPOBATh MNOHATUSAMU: paluuoHalbHbIE,
ppaliOHAJIbHBIE, [I0Ka3aTelbHbIE, CTEIICHHBIE,
lmorapugmuyeckue,  TPUTOHOMETPUYECKHE  ypaBHEHUA U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh IOHATUSIMHU: MHOIOTPAHHUK, CEUEHUE
MHOTOTpaHHMKa, KyO, Napajulelenunen, I[pu3Ma, NHpaMUAaa,

(urypa v moBepxXHOCTh BpallleHHs, IWIMHIP, KOHYC, map, chepa,
ceueHMst (DUTYpPBI BpallleHHs, IUIOCKOCTh, Kacaromascs cQepsl,
[IMJIMH/PA, KOHYCA, IJIOIAAb MOBEPXHOCTH MUPAMH/IBI, TPU3MBI,
KOHyCa, ILWIMHApA, IUomans  cdepel, 00beM  Kyoa,
MPSMOYTOJIBHOTO  TapajUleNieNuIeia, [UPAMHIBI,  HPU3MBI,
[MIMH/Ipa, KOHYCA, apa; yMEeHHue N300pakaTh MHOTOTPAHHUKH U]
MIOBEPXHOCTU BPAIICHUS, WX CEUYEHUS OT PYKH, C ITOMOIIBIO
UEePTEKHBIX HHCTPYMEHTOB U DJJIEKTPOHHBIX CPENCTB; YMEThH
[pacrio3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMETh Paclo3HaBaTh
IIPaBHUJIbHBIC MHOTOTPaHHUKH

- YMEThb ONEpUPOBaTh MOHATHAMHU: TPSAMOYTOJbHAs CUCTEMA
KOOpAWHAT, KOOPAWHATBl TOYKH, BEKTOP, KOOpAWHATBI BCKTOPA,
CKaJIIpHOE IPOU3BEICHUE, YroJd MEXIy BEKTOpaMH, CyMMa
BCKTOPOB, IIPOM3BCACHUC BCKTOpa HaA 4YHCJIO, HAXOAUTH C
MOMOIIBI0 M3YYEHHBIX (POPMYT KOOpPAMHATHI CEpPEeIUHBI OTpe3Ka,

COCTaBJIAThL IIJIAaH PCIICHUAPACCTOAHHUEC MEXKAY ABYMSA TOUYKAMH

- YMCTbL ONLCHHUBATL PHUCKH W CBOCBPCMCHHO
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[MPUHUMATD PEIICHUS 110 UX CHUKEHUIO,

B) SMOIIMOHAJIBHBIA HWHTEJIEKT, TMPEINOoJIararouiun

c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBAILIMH, BKIFOUAIOIIECH CTPEMIICHUE

K JIOCTHOKCHHIO II€IM H  YCHEXY, OITHMH3M,

MHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOS U3

CBOHMX BO3MOKHOCTEH;

- OMIIATUM, BKJIIOYAIOIIEH CIIOCOOHOCTH IMOHHUMATh

AMOIIMOHAIBHOE COCTOSIHHE IPYTHUX, YUYUTHIBATH €TI0

[PU OCYILECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh

K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

- COLIMAIBLHBIX HaBBIKOB, BKJIIOYAIOIIHX|

CIIOCOOHOCTh BBICTpauBaTh OTHONICHUS C JIPYTHMH

ITIOIBMH,  3a00TUTBCS, TPOSIBISATH HWHTEpPEC W
azpeniats KOHQIUKTHI

OK 04 DddexTuBHO
B3aMMO/IeHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH 1€

TOTOBHOCTBH K CAMOPA3BUTHIO, CAMOCTOSITEIHbHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeI0BATEIbCKOM,
[TPOEKTHOI M COLIMATILHOM AESITENbHOCTH;
OBnajzieHue YHUBEPCATLHBIMA KOMMYHUKATHUBHBIMHU
elCTBUSIMU:

0) COBMECTHAsI IeATEIIbHOCTh:

- T[OHMMaThb MW MHCHOJb30BaThb IPEUMYIIECTBA
KOMaHIHOW ¥ MHJIMBUyaIbHOU paboThI;

- [PUHUMATHh LEIM COBMECTHOM JIESITEIbHOCTH,
OpraHWU30BBIBATh M KOOPAWHUPOBATH JCUCTBUS TIO
e¢ JIOCTIDKEHMIO: COCTaB/IATh IUIaH OCHCTBHUH,
[pacrpeiesiaTh POJd C YYeTOM MHEHUW yJaCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX|
[PEATbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMOJCHCTBUS;

- YMETh OIIEpUPOBATh MOHATUAMMU: CIIy4alHBIN OIBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIATH
BEPOSTHOCTh C  HUCIOJB30BaHUEM TIpapUUecKHX METOJOB;
NPUMEHATh (OPMYJIBI CIOXKEHMS U YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (aKThl M (GOpMyJbl TMpPU pPELICHUU 33]ad;
OLIEHUBATh BEPOSITHOCTU pPEabHBIX COOBITHI; 3HAKOMCTBO CO
CIIydalHBIMM ~ BEJIMYMHAMM;, YMEHHE TPUBOAUTH MPHUMEPHI
MpOSIBJICHUST 3aKOHAa OONBIIMX YWCENl B TNPUPOAHBIX U
OOIIECTBEHHEBIX SIBJICHUIX;

- YMeTb CBOOOJHO ONEpUpPOBATh MOHATUSAMHU: CTENEHb C ILEJbIM|
[OKazaTejgeM, KOpEHb HaTypaJbHOM CTENEHH, CTENEeHb C
[pallMOHAJIBHBIM IIOKAa3aTeNIeM, CTENEHb C JIEHCTBUTEIBHBIM|
(BEIIECTBEHHBIM)  TIOKa3aTesieM, Jiorapudm dYuciia, CHHYC,
KOCHUHYC Y TAaHT€HC MPOM3BOJIBHOIO YHCJIA;

- YMETh CBOOOIHO OIEpPUPOBATh MOHATHSMHU: Trpaduk (yHKIINH,
oOpaTHast GyHKLUS, KOMIIO3UIMS (YHKIUH, TUHEHHAs (yHKIUA,
KBaJgpaTU4Has (QyHKUUS, CTeneHHas (QyHKOUS ¢ LeIbIM

- OCYHICCTBJIATDH IIO3UTHUBHOC CTPATCTUYCCKOC

MokazaTejieM, TPUTOHOMETpUYeCKHe  (QYHKIUH, 0OpaTHBIE
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[OBEJICHUE B PA3JIMYHBIX CHUTYaIUsIX, IPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
NICHCTBUSAMMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHaJIN3e Pe3yIbTaTOB ACSITENbHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIIHOKH;
- pa3BUBAaTh CIIOCOOHOCTH MMOHMUMATh MHP C TTO3UITUH]
IPyroro 4eaoBexa

TPUTOHOMETPHUUECKHUE byHKLHY, IoKa3aTesbHast y
nmorapumuueckasi GyHKINUN; yMETh CTPOUTH TpapuKu (YHKIUH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

YMETh HCMOJIB30BaTh Tpapukd GYHKUUNH I U3YyYCHHS
[POLIECCOB M 3aBHCUMOCTEl NpHU peIlIeHuH 3a1ad M3 JPYIux|
YI€OHBIX TPEIMETOB W W3 pEATbHOW IKU3HH, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
[EepUOUYHOCTh byHKLIHY, OrPaHUYEHHOCTh byHKLHY,
MOHOTOHHOCTh (DYHKLIMH, SKCTpEMYM (QYHKIUH, HauOojbllee U
HaVMEHbIIee 3HAueHUS (QYHKUUMUM Ha NPOMEXKYTKE; YMETh
MIPOBOJIUTH MCCIICAOBAHHE ()YHKIINH;

- YMETb HCIOJb30BaTh CBOMCTBa M Tpapuku QYHKUUH A7
[peIlIeHNsI yYpaBHEHUWI, HEPAaBEHCTB MW 3a7ad C TIapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA peIIeHUH]
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05 OcyiiecTBasiTh YyCTHYIO
1 THCbMEHHYIO
KOMMYHHUKAIMIO HA
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoii denepanuu ¢
lyueToM ocoOeHHOCTeN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00macTu 5¢cTETHYECKOr0 BOCITUTAHUS:

- OCTETHUYECKOE OTHOIICHHE K MHUpPY, BKIIOYasd
PCTETUKY OBbITa, HAYYHOTO ©  TEXHHYECKOTO
TBOpPYECTBA, CIIOpPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTh BOCHPUHHUMATh pa3IMYHbIE BHJb]
MCKyCCTBa, TpPaJWIMM W TBOPYECTBO CBOETO U
IPYTUX  HApOJOB,  OIIYIIAaThb  AMOIMOHAIBHOE
BO3/I€ICTBUE UCKYCCTBA;

- Y6€)K)ICHHOCTI) B 3HAYUMOCTU I JIUYHOCTH H
o0IIecTBa OTEYECTBEHHOT'O M MUPOBOTO HCKYCCTBA,
PTHUYECKHUX KYJbTYPHBIX TPaJuLUNA W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQKEHHUIO B Pa3HbIX BHJAX
MCKYCCTBa, CTPCMIICHUC MMPOSABJIATH Ka4deCTBAa,
TBOPUYECKOUN JTUYHOCTH;

- YyMETb OIEpPUPOBATH NOHATHAMM: CpeaHee apudmMeTHuecKoe,
MeauaHa, HauOousblliee W HaWMEHblee 3HaueHus, pasMax,
icriepcus, CTaHAAPTHOE OTKJIOHEHME 4YMCIOBOrO  Habopa;
[yMeHue U3BJIEKATh, WHTEPIIPETUPOBATH nH(popMaIuio,
MpEICTaBICHHYI0 B TaOnWIax, Ha JaudarpamMmmax, rpadukax,
OTPa)KAOIIYI0 CBOWCTBA PEATBHBIX IIPOLECCOB W  SIBICHUM;
[PEICTaBIATh MHPOPMALIMIO C MOMOIIBIO TAaOJUI] U JUArpaMM;
pcCaeaoBaTh CTaTUCTHYECKHE JaHHble, B TOM 4YHCIE C
[pUMEHEHHEM TpapUUECKUX METOA0B U SJIEKTPOHHBIX CPEJICTB;

- YMEThb OIIEpUPOBATh IMOHATUSAMH: TOYKA, INpsMas, IIOCKOCTH,
[IPOCTPAHCTBO, JBYI'PAHHBIM YroJl, CKPEIMBAIOIIUECS IPSMBIE,
[MapajuIeIbHOCTh U MEPIEHIUKYIIPHOCTh NPSIMBIX U IIOCKOCTEH,
YTOJI MEXAY MPSIMBIMHU, YTOJI MEXAY MPSIMON U MJIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSIMHM, PAacCTOSHHE OT TOYKH 10 IUIOCKOCTH,
[PACCTOsTHUE MEXAY IIPSAMBIMU, PACCTOSHUE MEKAY IIOCKOCTSAMY;
- YMETh UCMOJIb30BaTh MPU PEIICHUU 3a7ad U3YYeHHbIE (aKThl U

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

TeopeMbl TUIAHUMETPHUH; YMEHUE OLEHHBATh pa3Mepbl 00BEKTOB
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MENCTBUSIMU:

a) oOmeHue:

- OCYIIECTBISATH KOMMYHHUKAIIMM BO BcexX cdepax
PKM3HH,

- pacmo3HaBaTh HEBepOaIbHBIE CPEJCTBA OOIICHUS,
[MOHUMAaTh 3HAYCHUE COIUATIBHBIX 3HAKOB,
[pacro3HaBaTh MIPEANOCHUIKH KOH(JIMKTHBIX|
CUTYaIlUi ¥ CMATYaTh KOH(DIUKTHI,

pa3BepHYTO U JIOTUYHO H3JIAraTb CBOIO TOYKY)
3pEHUsI C UCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB

OKpPY’KaroIlero Mupa

OK 06 IIposiBiaTh
FPa’KIaHCKO-TTATPUOTUYECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
O0CO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111e9eII0BEUECKIX
[IEHHOCTEMN, B TOM YHCIIE C
y4€TOM FrapMOHU3AIUN
MEKHAIIMOHAIBHBIX U
MEXKPETUTHO3HBIX OTHOIICHHIH,
[IPUMEHSITh CTaHIAPTHI
QHTUKOPPYIITHOHHOTO
[MOBEICHUS

- OCO3HaHME  OOydJaloLMMHCA  POCCUHCKON
IpaX1aHCKOW UACHTUYHOCTH;

- LIeJICHANPaBJICHHOE  pa3BUTHE  BHYTPEHHEH
MMO3UIMM  JUYHOCTH HA  OCHOBE  JYXOBHO-
HPAaBCTBEHHBIX IIEHHOCTEW HapoJoB Pocculickon
Ddenepan, HUCTOPUYECKMX U  HAIMOHAIBHO-

KyJIBTYpHBIX TpaauLui, (OPMHPOBAHHE CUCTEMBI

3HAYUMBIX  [IEHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AHTUKOPPYINLMOHHOTO MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTMYECKOI KYJIbTYpBI,

CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH >KU3HEHHBIE
[1J1aHBbIL,

B yacTu rpa)KaaHCKOTO BOCITUTAHUS:

OCO3HAHHUEC CBOHUX KOHCTI/ITYHI/IOHHI)IX npaB nu
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIKA;
HpI/IHﬂTI/Ie Tpa}II/IHI/IOHHBIX HallMOHAJIbHBIX,
00II1eYeIIOBEUSCKIX T'YMaHUCTUYECKUX u
)IeMOKpaTquCKHX HeHHOCTeﬁ;

TOTOBHOCTD MPOTUBOCTOSTH HJICOJIOTHH|
PKCTpEMHU3MA, HaI[MOHAJIN3Ma, KkceHo(hoouwu,
[[I/ICKpI/IMI/IHaI_[I/II/I Io CoLHuaJIbHBIM, pCJIPIFI/IO3HI>IM,
[PACOBBIM, HAIIMOHATBHBIM TPU3HAKAM;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKaJISIPHOE NPOM3BEIEHUE, YTOJI MEXY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BE/ICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[OMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETb BBIOUPATH MOAXOIAIIMNA N3YUYSHHBII METO JUIsl peIleHHs]
3a/a4yM, paclio3HaBaTh MaTeMaTH4eCKHe (PaKkThl U
MaTeMaTHYeCKUE MOJIETIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE IPUBOJIUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATH MOHATUAMMU: CIIyYalHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTH €  WCIOJBb30BaHMEM TpaUUYEeCKUX  METOJIOB;
MPUMEHITh (OPMYIBI CIOKEHHUS U YMHOXKEHHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpPMYyNBl HpPHU pPELICHUH 3a]ad;
OLICHUBATh BEPOSATHOCTU pEANbHBIX COOBITUH; 3HAKOMCTBO CO
CIIydallHBIMM  BEIWYMHAMHU; YMEHUE IPUBOAUTL IIPUMEDH]
MPOSIBJICHUS 3aKOHAa OOJBIIMX YUCe B MPUPOAHBIX U
0OIIECTBEHHBIX SBJICHUAX

- FOTOBHOCTH BCCTH COBMCCTHYIO ICATCIBHOCTL B
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MHTEpecax Ipa)JIaHCKOro OOIIecTBa, y4acTBOBAThH B
caMOyTpaBIeHUN B o0mieo0pa3oBaTeIbHOM
OpraHU3alMM U IETCKO-FOHOIIECKUX OpraHu3alusX;
- yYMEHHE B3aUMOJICMCTBOBaTh C COLMAJIbHBIMY
MHCTUTYTAaMU B COOTBETCTBUU C UX (QYHKIUSAMHU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOMH
e TeTbHOCTH;

[MaTpUOTHYECKOTO BOCIIMTAHUS:

- chopMHpPOBAHHOCTH POCCHUHCKON TpakIaHCKOM|
MICHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen PoauHoi,
FOpJOCTH 3a CBOM Kpail, cBOr0 Poauny, cBOIl s3bIK U
KYJIBTYDPY, MPOIILTIOE u HacTOsI1Iee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM|
CUMBOJIAM,  HUCTOPUYECKOMY U  IMPUPOJHOMY]
HacleAnio, TNaMsATHUKAM, TPAIUIUsSIM HapOJIOB
Poccun, noctmxkenusm Poccun B Hayke, HCKyCCTBE,
CIIOpTE, TEXHOJIOTUSIX U TPYIIE;

- ujeiHas yOeXIeHHOCTh, TOTOBHOCTb K CITY>KEHUIO
1 3amure (OTedyecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

OCBOCHHBIC  OOYYAIOIIUMHCS  MEXKIPEIMETHBIE
MOHATHSI W YyHUBEpCAIIbHBIE Yy4ueOHbIE JeHCTBUS

(perynsaTuBHBIE, [M03HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);
- CIIOCOOHOCTH ux HUCTIOTb30BAHMUS B

[MO3HABATEJIbHOW M COLMAIBHOW  MPAKTHKE,
FOTOBHOCTh K CAaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIIEHUIO yueOHOU JIeATETbHOCTH,
OpraHu3ali  y4eOHOro  COTpyAHHUYECTBA  C

IICJarorutycCKuMu p360THI/IKaMI/I 1 CBCPCTHUKAMU, K|
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Y4aCTHI0O B IOCTPOEHUU
00pa3oBaTeNLHON TPACKTOPUH;
- OBJIa/IeHUE HaBbIKaMH y4eOHO-
K CCIIEI0BATEIBCKOM, IPOEKTHON U COLMAIIBHOU
NesATEIbHOCTH

VHIUBUYJIbHOM]

OK 07 CogeiicTBOBaTh
COXPaHEHHIO OKpYXKarolen
Cpenbl, pecypcocOepekeHHUIO,
IPUMEHSTH 3HaHHUS 00
M3MEHEHHUU KJIMMaTa,
IPUHINIBL OEPEXKITMBOTO
MPOU3BOJICTBA, () (HEKTUBHO
elicTBOBaTh B UpE3BbIYATHBIX
CUTYyaIusx

- HE IpUHUMATb JEUCTBUS,
OKpYKaloILeH Cpelie;

YyMETb  [POTHO3UPOBATH
DKOJIOTMYECKHUE IOCIEACTBUS
e CTBUMN, TPEAOTBPAIIATh UX;
- pacIIMpUTh OMNbIT AEATEIBHOCTU HKOJIOIMUYECKOH]
HaIPaBJIEHHOCTH;

pa3pabaTbiBaTh IUIaH pELIEHUs MPOOJIEMBl C
YUETOM aHaju3a HUMEIOLUXCS MaTepHalbHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

OCYIIECTBJISATh  II€JIEHAIIPABJIEHHBIM  IOUCK|
[epeHoca CpeACcTB M CIIOCOOOB  JEHCTBUS B
PO eCCUOHANTBHYIO CPENY;

- YMETb NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO Y|
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- IpeJlaraTb HOBBIE IIPOEKTHI, OLICHUBATH HJEU C
[MO3UIIMU HOBU3HBI, OPUTHHAIILHOCTH, TPAKTHUECKOH
3HAYUMOCTH;

JaBaTh OILIGHKY HOBBIM CHUTYallUsiM, BHOCHUTH|
KOPPEKTHUBBI B JESATENBHOCTD, OLICHUBATH

IIPUHOCSIINAE BpPEJ

HeOJIaroNpUsITHbIE
MPEATNPUHUMAEMBIX

YMETh OIEPHUPOBATh MOHATUSAMH: (QYHKIUS, HENpepbhIBHAS
(GyHKLIMSA, [POU3BOJAHAs,  IepBOOOpa3Has,  OIpelesICHHbIH
MHTETpaJl; yMETb HAXOJUTh IPOU3BOJHBIE 3JIEMEHTApHbIX
(yHKLIMH, MCIONB3Ysl CIPAaBOYHBbIE MaTepHajbl; UCCIEAOBaTh B
NPOCTEHIINX CIy4asx (YHKIMM HAa MOHOTOHHOCTh, HAXOJHWTH
HauOoOJbIINE M HAMMEHBbIIME 3HaueHUs (QYHKIUHA; CTPOUTH
rpagyKd ~ MHOIOWIEHOB  C  MKCIOJb30BAaHUEM  armapara
MaTEMAaTUYECKOTO aHaJIW3a; IPUMEHATH IPOU3BOJHYIO IIPH
pelIeHnyd  3ajJad  Ha  JBW)KEHHE,  pellaTb  MPaKTHUKO-
OPUEHTUPOBAHHBIC 337ayd Ha HauOOJbIIME UM HAMMEHBIINE
BHAUEHUS, HA HAXOXJACHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPHUPOBATH MOHATHAMH: JBUKEHHE B IMPOCTPAHCTBE,
M0100HbIE (PUTYpBI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOLICHHE
[UIoIaAe MOBEpXHOCTe M 00BEMOB MOAOOHBIX (uryp npu
[pEIIeHNH 3a]1aY;

- YMETb BBIYUCIATH F€OMETPUYECKHE BEIMYUHBI ([UIMHA, YToll,
101116, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIONB3YS N3yUEHHBIE
(hopMyJIBI B METOIBI

COOTBCTCTBHEC PE3YJILTATOB LECIAM
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[IK 1.1. OcymecTBusTh
CAA4y-IIPUEMKY CBIPbS U
[PACXOAHBIX MAaTEPHUAIIOB IS
[IPOU3BOJCTBA MOJIOYHOU
[TPOJYKIINH

[1K 1.2. Opranu3oBbiBaTh
BBITIOJTHEHUE
TEXHOJOTUYECKUX Olepanuil
[TPON3BOJICTBA MOJIOYHOU
[IPOIYKIIMH Ha
ABTOMATU3UPOBAaHHBIX
TEXHOJOTUYECKUX JIMHUAX B
COOTBETCTBUHU C
TEXHOJOTUYECKUMHU
MHCTPYKLUSMU

Opranu3zanus W BEACGHUE  TEXHOJOIMUYECKOIO
porecca IIPOM3BOJICTBA IPOAYKIIHMH HA)
ABTOMAaTU3UPOBAHHBIX TEXHOJIOTMYECKUX JIMHUSAX
[IPOM3BO/ICTBA MOJIOYHOM MPOAYKIMH (110 BEIOOPY)

YMETb OIepupoBaThH MOHATUSMU: palroHasbHbIE,
MppaloHaIbHEIE, MoKa3aTeJbHbIE, CTEIEHHBIE,
lmorapu@MuUeckue,  TPUTOHOMETPUYECKHWE  ypaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;

YMETh OINEpPUPOBATh TMOHATUSAMH: MHOTOTPAaHHHK, CECUCHHUE
MHOTOTpaHHMKa, KyO, Napajulelenunen, I[pu3Ma, NHpaMUAaa,
(urypa v moBepxXHOCTh BpallleHHs, IWIMHIP, KOHYC, map, chepa,
ceueHHsI (DUTYpHl BpalleHHs, IUIOCKOCTh, Kacaromasics cdepsl,
[IMJIMH/PA, KOHYCA, IJIOIAAb MOBEPXHOCTH MUPAMH/IBI, TPU3MBI,
KOHyca, LWIMHApA, IUomans  cdepbl, o0BeM  Kyoa,
MPSMOYTOJIBHOTO  TapajUleNieNuIeia, [UPAMHIBI,  HPU3MBI,
[MIMH/Ipa, KOHYCA, apa; yMEeHHue N300pakaTh MHOTOTPAHHUKH U]
[IOBEPXHOCTU BPAIICHUS, WX CEUYECHHUS OT DPYKH, C IOMOIIBIO
UEePTEKHBIX HHCTPYMEHTOB U DJJIEKTPOHHBIX CPENCTB; YMEThH
[pacrio3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMETh paclo3HaBaTh
IIPaBHUJIbHBIC MHOTOTPaHHUKH

YMETh ONEpUPOBaTh MOHATHAMM: HPSIMOYTOJIbHAs CHUCTEMA
KOOpAWHAT, KOOPAWHATBl TOYKH, BEKTOP, KOOpAWHATBI BCKTOPA,
CKaJIIpHOE IPOU3BEICHUE, YroJd MEXIy BEKTOpaMH, CyMMa
BCKTOPOB, IIPOM3BCACHUC BCKTOpa HaA YHCIO, HAXOAWUTH (|
MOMOIIBI0 M3YYEHHBIX (POPMYT KOOpPAMHATHI CEpPEeIUHBI OTpe3Ka,
[PaCCTOSTHUE MEXAY NBYMS TOYKaMU

[1K 2.1. Oprann3oBsIiBaTh
BXOJTHOM KOHTPOJIb Ka4eCTBa
0€30IaCHOCTH MOJIOYHOTO
CBIPBSI 1 BCTIOMOTATEIbHBIX
KOMITOHEHTOB, YITaKOBOUHBIX
MaTepuasos,
[IPON3BO/ICTBEHHBII KOHTPOJIb
mory(hadpuKaToB, mapamMeTpoOB
TEXHOJOTUYECKUX ITPOLIECCOB
1 KOHTPOJIb Ka4eCTBAa TOTOBOM
MOJIOYHOM MPOAYKIUH .

Obecneuenne 0€30MaCHOCTH, MPOCISKUBAEMOCTH U
KaueCcTBa MOJIOYHOW NMPOAYKIIMM HAa BCEX dTamnax eé
MIPOM3BO/ICTBA U 0OpaIlleHHsI HA PhIHKE (TI0 BBIOOPY)

YMETh ONEpUpOBaTh MOHATHAMHU: (DYHKIUS, HENpepbIBHAS
(GyHKIUS, [pPOM3BOJHAS,  IEpBOOOpa3Hasi,  OMpEEsICHHBIH
MHTErpal; yMETb HAXOAUTh IPOU3BOJIHBIE  AJIEMEHTapHBIX

(yHKIUH, MCHOJb3Ysl CIpPaBOYHbIE MaTepualbl; HCCIENI0BaTh B
MPOCTEHUIINX CilyyasX (PyHKIMM Ha MOHOTOHHOCTb, HaXOHTh
HauOOJbIINE W HaUMEHbIIME 3HAYeHHUs (YHKUUN; CTPOUTH
rpaduKd  MHOTOWIEHOB  C  KCIIOJIb30BAaHMEM  armapara
MaTEMaTUYECKOrO aHaliW3a; IPUMEHATH IPOHU3BOAHYIO IIPH
pelIeHuy  3aJad = Ha  JABWXKCHHE,  PEIlaTb  IPAKTHKO-
OPUEHTUPOBAHHbIC 33Jaud Ha HAWOOJbIINE U HAUMEHBIINE

3HAUEHUS, HA HAXOXACHNUE IYTH, CKOPOCTH U YCKOPEHUS;
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[1K 2.2. KonTpoiupoBarh
[TPOM3BOJICTBEHHBIC CTOKH H
BEIOPOCHI, OTXO/IbI
[TPOU3BOJICTBA, IPUTOIHBIC U
HEIPUTOIHbIE JISI
TaJIbHEHMIIIEN IPOMBIIIIICHHOM
repepaboTKH.

[1K 2.3.ITpousBoauTh
mabopaTopHbIe UCCIEA0BAHUS
KadecTBa M 0€301MacCHOCTH
mosryabpuKaToB M TOTOBBIX
[TPOIYKTOB B IIPOIIECCE
[TPOM3BOJICTBA MOJIOYHOM
[TPOTYKITHH.

- YMETh ONEPUPOBATh IMOHATUSMHU: JBUKCHHUE B MPOCTPAHCTBE,
Mo00HbIe (PUTYpPBI B MPOCTPAHCTBE;, UCIOIB30BAaTh OTHOIICHHE
MJI0MIAJICH TIOBEPXHOCTEH M 00BEMOB MOJOOHBIX (uryp mnpu
[PEIICHUH 3a]1aY;

- YMETh BBIYUCIISITh T€OMETPUYECCKHE BEIMYMHBI (IUIMHA, YTOI,
[1011a/1b, 00BEM, TUIOIIAh TIOBEPXHOCTH ), UCTIONB3YS U3yUCHHBIC
(hOpPMYJIBI 1 METOIBI

[1K 3.1. IInanuposats
OCHOBHBIE [TOKA3aTEeIH
[TPON3BOJICTBEHHOIO IIpoLECcCa.
[1K 3.2. IlnanupoBath
BBINTOJIHEHUE padoT
ICIIOJTHUTEIISIMH.

[1K 3.3. Opranu3oBbIBaTh
paboTy TPYIOBOTO
KOJJIEKTHBA.

[1K 3.4. KonTponupoBats X071
11 OLIEHHUBAThH PE3YJIbTAThI
PabOTHI TPYJOBOTO
KOJJIEKTHBA.

[1K 3.5. Bectu yuétHO-
OTUYETHYIO JJOKYMEHTALUIO.

OO0ecreueHne
[10Ipa3/IeICHUS

JACATCIIbHOCTHU

CTPYKTYPHOTO

YMETb ONEpHUpPOBATh MOHATUAMU: CIyYalHBIA OMBIT U CIydaiHOe
COOBITHE, BEPOSITHOCTD CIy4ailHOTO COOBITHS; YMETh BBIUYUCIISATH
BEPOSTHOCTh C  HCHOJNb30BaHUEM TIpadUuecKuX METO/O0B;
MPUMEHSTh (OPMYINBI CIIOKEHHS] W YMHOXEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMYJIBl TpPU PELICHUH 337ay;
OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHII; 3HAKOMCTBO CO
CllyyallHBIMM ~ BEJIMYMHAMHU; YMEHHME TNPUBOJIUTH IPHUMEpH]
MPOSIBJICHUST 3aKOHAa OOJNBIIMX YHCENl B TNPHUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOJHO ONEpUPOBATh MOHSATHAMHU: CTETIEHb C IEJBIM|
MokazaTesleM, KOPEeHb HaTypalbHOH CTENeHH, CTeNeHb C
[pallMOHATEHBIM ~ TOKA3aTeJieM, CTENeHb C JICHCTBUTENBHBIM
(BEeLIECTBEHHBIM)  IIOKa3zaTeseM, JiorapudM UWClIa, CHUHYC,
KOCHHYC U TAHT€HC IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpPHpPOBAaTh MOHATUSAMH: rpaduk (HyHKIHH,
oOpaTHast (pyHKIMsS, KOMIO3UIUS (PYHKIUH, THHEHHAsS QyHKITHS,

KBagpaTU4Has (QYHKUUS, CTerneHHas (QYHKOUS C  LeJIbIM
[OKa3aTejeM, TPUTOHOMETpUYecKkne  (QyHKIHUH, OOpaTHBIC
[TPUTOHOMETPUYECKHUE byHKIUN, [OKa3areyibHas 5|
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imorapudmudeckass GyHKIIMH; YMETh CTPOUTH rpaduku (YHKIIHMH,
BBIMOJIHATH Pe00pa3oBaHus rpauKoB PYHKIINH;

- YMETh HCIONB30BaTh rpaduku QYyHKIMA Ui H3Y4eHUs]
MPOIIECCOB M 3aBUCHMOCTEH NpU PEUICHWU 3adady M3 APYrHX
YICOHBIX TMPEIMETOB W W3 pEATbHOW JKM3HH, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

- CBOOOJIHO OINEPHPOBATH TOHATHSIMHU: YETHOCTh (DYHKIIHH,
MEePUONIHOCTD byHKIUH, OTPaHUYEHHOCTh GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, DKCTpeMyM (DYHKIMH, HauOoJjbllee U
HAaUMCHbBIIICC 3HAYCHUS (YHKIMM HAa TMPOMEKYTKE, yMETh
[IPOBOJIUTH UCCIICAOBAHKE (DYHKIIHH;

- yMeThb WCIIOJIb30BaTh CBOWCTBA W Trpaduku GYyHKIUH UIs
[peIlICHNsI YpaBHEHWI, HEPABEHCTB W 3a7ad C IlapaMeTpPaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXXECTBA pEIICHUH
ypaBHEHMIA, HEPABEHCTB U UX CUCTEM
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B pamkax mporpammbl yueOHOro mpenMera (MHIACKC M HaWMEHOBAHHE
yueOHOro mpenmera), B cooTrBeTcTBUM ¢ TpeboBanusimu DI'OC  COO,
OOy4YaroNIMMUCSl OCBAaMBAIOTCS JIMYHOCTHBIE pe3ynbTarhl (JIP), meTanmpenMeTHbie
pesymbratel (MP) w mpenmetneie pesynbrarhl 0azoBoro ypoBHs (IIP6) u
bopMHpYIOTCS JTUYHOCTHBIE PE3yJbTaThl peaju3allid MPOrpaMMbl BOCIIMTAHMS

(JIPB).

Koawb1 Ilnanupyemble pe3yabTaThbl 0CBOEHHS Y4€OHOI 0 MpeAMeTa
BKJIIOYAIOT
JIP 01 chOpPMHPOBAHHOCTh  MPEACTABICHHMH O  MaTeMaTUKe  Kak

YHHUBEPCAJIbHOM SI3bIKE HAayKH, CPEIACTBE MOJICIUPOBAHUS SIBICHUN U
MIPOLIECCOB, UAEIX U METOAAX MATEMATHKH

JIP 02 IMOHUMAHUE 3HAYMMOCTH MATEMATUKU [UIsI HAYy4YHO-TEXHUYECKOTO
nporpecca, cOPMUPOBAHHOCTh OTHOIIEHUS K MaTEMaTHKE KaK K
4acTU OOIIEYEIOBEYECKON KYJIbTYPhl Yepe3 3HAKOMCTBO C UCTOpHUEH
pa3BUTHSA MATEMATUKH, YBOJIOIMEN MATEMATHYECKUX WU

JIP 03 pa3BUTHE JIOTUYECKOTO MBIIICHHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXXeHUs,  AJITOPUTMHYECKOM  KyJbTYphl,  KPUTHUYHOCTH
MBIIJICHWST ~ HAa  ypOBHE,  HeoOXxoaumoM  Juisi  Oyayuiei

npoecCUOHANBHOMN JIeATENbHOCTH, JUIsl MPOJIOJKEHUsST 00pa30BaHUs
¥ caM00oOpa30BaHUs

JIP 04 OBJIAJICHUE MaTeMaTHYECKUMU 3HAHUAMU u YMEHUSIMH,
HEOOXOJIMMBIMHA B TOBCCIHEBHOM JKW3HH, JJII OCBOCHHS CMEKHBIX
€CTEeCTBEHHOHAYUHbBIX IUCLIUIUIAH u TUCLIMIUIAH

npodeCCUOHANIBHOTO  [MKJIA, JJIsi TMOJydYeHuss oOpa3oBaHUs B
oOnacTsix, He  TpeOyroumx  YMIYyOJIeHHOW  MaTeMaTH4eCKOM
MOJITOTOBKH;

JIP 05 c(hOpPMHUPOBAHHOCTh OCHOB CaMOpPa3BUTHS M CAMOBOCIUTAHUS B
COOTBETCTBHHM C OOIIEYETOBEYSCCKUMHU IICHHOCTSIMH W HJIcaIaMu
IPOKIAHCKOTO  OOIIEeCTBa;, TOTOBHOCTh W CIIOCOOHOCTh K
CaMOCTOSITEIIbHOM, TBOPYECKON U OTBETCTBEHHOW JEATEILHOCTH;

JIP 06 TOJICPAHTHOE CO3HAHUE W TOBEJACHHUE B TOJUKYJIBTYPHOM MHPE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH AHAIOr C JPYTUMH JIIOJbMH,
JOCTUTaTh B HEM B3aMMOIIOHMMAaHMS, HAaXOAUTh OOIIME LEeIH H
COTPYAHUYATh ISl UX JOCTHKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSTH
HJICOJIOTHH AKCTPEMU3MA, HaI[MOHAIN3Ma, KceHopoouu,
JACKPUMHUHALIMM 1O  COUUAIBHBIM, PEIMTHO3HBIM, PacOBbIM,
HAllMOHAJIBHBIM TIPU3HAKaM W JAPYTUM HEraTUBHBIM COIMATIbLHBIM
SIBJICHUSIM;

JIP 07 HABBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, JETBMU MIIAIIIETO
BO3pacTa, B3POCILIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIC3HOM,
y4eOHO-MCCIIEIOBATEICKONM, MNPOEKTHOW W JPYrMX  BHJAX
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ACATCIBHOCTH,

JIP 08

HPAaBCTBEHHOE CO3HAaHWE U T[IOBEJICHHME Ha OCHOBE YCBOCHUS
00IIeYEeTIOBEUECKUX [ICHHOCTEM;

JIP 09

TOTOBHOCTh UM CIOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHCIE
caM000pa30BaHUI0, HAa MPOTSHKEHUU BCEH >KU3HU; CO3HATEIBHOE
OTHOIIIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHUIO YCTICIIHOM
npodhecCHOHANBFHOM 1 O0IIECTBEHHOM IEATEIbHOCTH;

JIP 10

ACTETUYECKOE OTHOILICHHE K MHUpPY, BKJIOYas JCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHMH;

JIP 13

OCO3HAHHBIA BBIOOp Oyaymiell mpodeccud U BO3MOXKHOCTEM
peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIICHHE K
npo(eCcCUOHATBHON JESTENIbBHOCTH KaK BO3MOYKHOCTHU Y4yacTHs B
pelLIeHUH JINYHBIX, OOIIIECTBEHHBIX, roCyJ1JapCTBEHHBIX,
OOLIEHAIMOHAIBHBIX ~ TPO0JeM;  JEMOHCTPUPYIOIIMA  YMEHHE
3¢ ()EeKTUBHO B3aMMOJIEHCTBOBATh B KOMAaHJE, BECTH IHUAJIOT, B TOM
YHUCJIE C UCMOJIb30BAHUEM CPEACTB KOMMYHHUKAIIUU

JIP 14

HAaBBIKM aHAJIM3a W WHTEPHpPETalud HHPOPMALMH W3 Pa3TUUHBIX
MCTOYHUKOB C YYETOM HOPMAaTUBHO-IIPABOBBIX HOPM

JIP 15

JEMOHCTPUPYIOUIMNA TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHUIO, B
TOM 4YHCJE€ CaMOOOpa30BaHMIO, Ha TMPOTSHKEHUH BCEH IKU3HHU;
CO3HATEJIbHOEC OTHOIIEHHE K HEMPEPhIBHOMY OO0pa3OBaHUI0 Kak
YCIOBUIO  yCHEHmHONW  mpodeccHoHaapbHONM HW  OOIIECTBEHHOM
JEeSITEILHOCTH

MP 01

YMEHHUC CaMOCTOATCIIbHO OIPCACIIATL HCIU  JACATCIIBHOCTH U
COCTaBJIATH IINIAHBbI ACATCIBHOCTHU, CAMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJHUPOBATHL MW KOPPCKTHUPOBATL ACATCIBHOCTL, HCIIOJIb30BAaTbhb
BCC BO3MOJKHEBIC PECYPChl AJIA NOCTHIKCHHA ITOCTABJICHHBIX LIGJ'ICfI u
peain3anuu IJIAaHOB ACATCIbHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCIUU
B PA3JIMYHBIX CUTYAIHAX;

MP 02

yMEHUE MPOJAYKTUBHO OOIIAThCS M B3aWMOJCHCTBOBATH B Mpollecce
COBMECTHOW JI€SITEIbHOCTH, YUYUTHIBATh MO3UIIUU JIPYTUX YUYACTHUKOB
NesATeTbHOCTH, YO (PEKTUBHO pa3peniatb KOHQJIHUKTHI,

MP 03

BJIaJICHUE HAaBbIKaMU MMO3HABATEIHHON, Y4€OHO-UCCIIEN0BATEILCKON U
MPOCKTHOW  JEATEIHbHOCTH, HABBIKAMHM pa3pelieHuss mpoosem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB
pellIeHUsI MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MTO3HAHUS;

MP 04

TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHON WH(OpPMAIIMOHHO-
MO3HABATENILHON JIEATEIbHOCTH, BJIaJICHUE HaBBIKAMU TOJy4YCHUS
HeoOxomuMor WHGOPMAIMKA W3 CIIOBApPEl pa3HbIX THUIOB, YMEHHE
OPHUEHTHUPOBATBCS B  PA3JIMYHBIX HMCTOYHUKAX  WHGMOpMAIINH,
KPUTUYECKA OILICHUBAaTh W HHTEPHPETUPOBATH HHGOPMAIIHIO,
MOJIYYaEeMYI0 U3 PA3JIMYHbIX UCTOYHUKOB;
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MP 05

YMEHHE UCIIOJIb30BaTh CpencTBa MH(}OPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX TexHoJoruit (manee — WKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHW3allMOHHBIX 3a7a4 C
COOJII0JIeHNEM TpeOOBaHUM SPrOHOMUKH, TEXHHKH O€30MaCHOCTH,
TUTHUEHBI, pecypcocOepeKeHus, TPABOBBIX U ATUYECKUX HOPM, HOPM
nH(popMaIMoHHOM 6€301aCHOCTH;

MP 07

YMCHHUC CaMOCTOATCIbHO OLNCHHMBATb W IIPHUHUMATb PCIICHUS,
ONpCACIIOIMUC CTPATCIUIO IMOBCACHUA, C YUCTOM TI'PaXIAHCKUX U
HPaBCTBCHHbIX HCHHOCTCﬁ;

MP 08

BJIAJICHUC A3BIKOBBIMH CPCACTBAMH — YMCHUC SACHO, JIOTHUYHO XU TOYHO
H3JjiaraTb CBOXO TOYKY 3PCHHUA, UCIIOJIb30BATh aJICKBATHLIC A3BIKOBBLIC
CpCACTBA,

MP 09

BJIaACHUC HaBbIKaMU MMO3HABATEIbHOU pe(bJIGKCI/II/I KaK OCO3HaHUuA
COBCpPIIACMBIX I[GﬁCTBPIﬁ N MBICIIUMTCIIBHBIX  IIPOOCCCOB, HX
PE3YIILTATOB U OCHOBaHHﬁ, I'paHyl] CBOCIO 3HAHHUA KW HC3HAHMUA,
HOBBIX IIO3HABATCJIBHBIX 3ad4 U CPCACTB UX JOCTHIKCHUAI.

I1P6 01

c(OpMHPOBAHHOCTH MPE/ICTABIICHUN O MAaTEMaTUKE KaK YacTH
MHPOBOM KYJIBTYPbI U MECTE MATEMATHKNA B COBPEMEHHOMN
LUMBUJIM3ALIMH, CIIOCO0aX OMHMCAHMS SIBJCHUI pealbHOro MUpa Ha
MAaTeMaTHYECKOM SI3bIKE;

I1P6 02

c(hOpMHUPOBAHHOCTH MPEJICTABICHUNA O MATEMaTUYECKUX TMMOHATUIX
KaK BaKHEUIIUX MAaTEMaTUUYECKUX MOJIEIISIX, O3BOJISIIOLINX
ONMCHIBATh U U3y4aTh Pa3HbIC MPOLIECCHI U SIBJIICHUS; IOHUMAHUE
BO3MOYKHOCTH aKCMOMAaTUYECKOT0 ITIOCTPOCHUSI MATEMATUYECKUX
TEOPU;

I1P6 03

BJIaJICHUE METOJIaMH JI0KA3aTeJILCTB U aJITOPUTMOB PEILICHUSI, YMEHUE
WX IPUMEHSATH, POBOJUTH OKA3aTEIbHbBIEC PACCYKICHUS B XOJ1€
pelieHus 3aJ1ay;

I1PG 04

BJIAJICHHE CTAHAAPTHBIMU NPUEMAMHU PELIEHNS PALMOHAIBHBIX U
VppalMOHAIBHBIX, TIOKA3aTEJIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;
VICIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM, B TOM YHUCIIE
JUISl IOMCKA IYTH PELICHHs U WILTIOCTPALUU PEILICHUS YPABHEHUN U
HEPABEHCTB;

ITP6 05

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX TOHATHUSAX, UACAX
Y METOJIaX MaTEeMAaTUYECKOT0 aHaIn3a;

I1PG 06

BJIaJICHUE OCHOBHBIMU MOHATUSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX
reOMETpUYECKUX (QUTrypax, X OCHOBHBIX CBOWMCTBAX;
c(hOpMHPOBAHHOCTh YMEHHMS PACIIO3HABATh T€OMETPUUECKUE (DUTYPBI
Ha YepTexax, MOJENSIX U B peaIbHOM MUPE; TPUMEHEHUE N3YUEHHBIX
CBOMCTB reoMeTpudeckux Guryp u Gopmyn sl pelieHus
T€OMETPUYECKHX 33]1a4 U 337a4 C MPAKTUYECKUM COAEPIKaHHUEM;

ITP6 07

c(hOpMHUPOBAHHOCTH MPEJICTABICHUH O MPOIIeccax U SBICHUSX,
MMEIOIINUX BEPOATHOCTHBIN XapaKTEP, CTATUCTUYECKUX
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3aKOHOMEPHOCTSX B PEATbHOM MUPE, OCHOBHBIX MOHITHAX
AJIEMEHTAPHOW TEOPUHU BEPOATHOCTEN; YMEHUN HAXOAUTh U
OILICHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITUN B MPOCTEUIIINX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIEC XapaKTEPUCTUKU CIIyHYaTHBIX
BEJINYNH,;

I1PGC 08 | Bi1ajieHHE HaBBIKAMH MCIOJb30BAHUS TOTOBBIX KOMITBIOTEPHBIX
IIPOTPaMM MPH PEIICHNUH 33]1a4;

JIPB 01 | Oco3Harommii cedst rpakIaHMHOM M 3aIIUTHUKOM BEJIMKOW CTPaHBbI.

JIPB 04 | IlposBISAOIIMIA M JIEMOHCTPHUPYIOIIMN yBaXXEHUE K JIIOJIAM TPYHa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOTO TpYyAa.

Crpemsiuiics K GOpMHPOBAHUIO B CETEBOM cCpelie JTUYHOCTHO H
poeCcCUOHATIEHOTO KOHCTPYKTUBHOTO «IIU(PPOBOrO
ciena»

JIPB 05 | [IeMOHCTpUPYIOIIMIA  TPUBEPKEHHOCTh K  POJHOM  KYJIbTYpE,
UCTOPUYECKOM MaMsATU Ha OCHOBe JI0OBU K Poaune, poaHoMmy
Hapoay, MAQJIOW pOAWHE, IPHUHITHIO TPAJAULUOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJILHOTO Hapoja Poccun.

JIPB 06 | IIposBisrommii yBaKeHHE K JIFOASM CTapIIero IOKOJICHHUS U
TOTOBHOCTh K YYaCTHIO B COLMAJIBbHOM NOJJIEPKKE U BOJOHTEPCKHUX
JBUKEHUSX.

JIPB 08 | Oco3Haromuii MPUOPUTETHYKD LEHHOCTh JIMYHOCTU  YEJIOBEKA;
YBaXKAIOIIUNA COOCTBEHHYIO M UYY)XYIO YHHUKAJIBHOCTb B PAa3IMYHBIX
CUTYalUsiX, BO BceX (hopMax M BUAAX JEATEIbHOCTH.

JIPB 10 | 3aboTsmuiicst 0 3aIIUTE OKPYKAIOIIEH Cpelibl, COOCTBEHHON U UyKOU

0€30I1aCHOCTH, B TOM 4HCJIE HU(PPOBOIL.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPE/IMETA

2.1. O0beM yueOHOro npeaMeTa U BU/IbI y4eOHOI padoThI

Bun yueOHO# paboThl O0bem B
yacax

O6beM 00pa3oBaTEIBHON MPOrpaMMbl Y4EOHOTO MpeaMeTa 351

B T.4.

OCHOBHOE coJiepKaHUE 234

BT. U..

TEOpeTUIECKOe 00yueHne 156

MPaKTUYECKUE 3aHATHUS 78

B T. 4.

[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COACPKAHUE (ComepKAHNE 48

MPUKJIIATHOTO MOJTYJIA)

BT. U..

TEOPETUUICCKOE 0OyUCHHE 16

MPAKTUYECKUE 3aHATHUS 32

2.CamocrosrenbHast paboThl 00yYarommuXcs 117

[IpomexxyTouHas arrectaius B (popme dK3aMeHa 18
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2.2. TemaTu4yecKHi IUIaH U coAepskaHue ydeOHoro npeamera YII.07 Maremaruka

O0BeM YacoB Komer
Cogepxanrie yaeOHOTO MaTepuana, 1abopaTopHbIe U MPAKTUYCCKUE .
HaumenoBanue pa3zaenon KOMITETEHIIHA,
3aHATHS, KOHTPOJIbHBIE paOOThI, CAMOCTOATENIbHbIE PA0OTHI
U TeEM T3 I3 | Cp pe3yapTaToB
OCBOEHUS
1 2 3 4 5 6
Ilepsuiii cemecmp 6 2 3
Paznen 1. IloBTOpenue
Kypca MaTeMaTHK!
OCHOBHOMH IIKOJIBI
Tema 1.1 Coneprxkanue y4eOHOro MaTepuana mo Teme: OK-01, OK-02,
Lenp u 3agaun | T3 1 ba3oBble 3HaHUS U yMEHUs 110 MaTeMaTUKE B MPO(ECCUOHAIBHOW U B | 2 OK-03, OK-04,
MaTeMaTHKU IpU | IOBCEAHEBHOMN AESTEIBHOCTH. OK-05, OK-06,
OCBOEHUU CIIELUAIBHOCTH OK-07
IK 1.2, IIK 2.1,
Tema 1.2 Coneprxkanue y4eOHOro MaTepuana mo Teme: 2 [IK 2.2
Yucna wu  BeluMcaeHus. | T3 2. JleHMCTBUS Haja MOJOXKUTENbHBIMA M OTPHULIATENILHBIMU YHUCIIAMH, JIP 01 JIP’O9
Bripaxkenus U | OOBIKHOBEHHBIMH U JIECTHYHBIMHU JIPOOSMH. JIP 13 ’HP602’
npeoOpa3oBaHus JeiicTBus co creneHsIMH, GopMybl COKPAILIEHHOIO YMHOXEHHUS. HP603, MP 0 5”
Jluneiinble, KBagpaTHbIE, APOOHO-IMHEIHbIE YPAaBHEHUS 1 HEPABEHCTB. MP 06, JIP5 01,
Tema 1.3 Copneprkanue yueOHOTo MaTepuana o Teme: 2 JIPB 04-06, JIPB
[IpouenTHeie Boruucaenust | T3 3. [IpocTeie mpoueHTHl, pa3Hble cocoObl UX BbIUUCIEHUS. ClOXKHbBIE 08. JIPs 10. JIPB
TIPOLICHTRI ’14, TP 15
Tema 1.4 [TpakTrueckoe 3ausTue 1 BXxonHo# KOHTPOIIBL 2
BxoHo# KOHTpOJIB KonrponbHas pabora. Berumcienuss m mnpeoOpazoBaHus. YpaBHEHHS U
HEpaBeHCTBA. ['eoMeTpus Ha TUIOCKOCTH.
CamocrosrenbHas padora Ne 1 Pemenue 3agay mo OI'D. 3
Paznen 2. 4 2 7 | OK 02-06, OK-07,

KoMmnekcubie uncia

K 1.2, IIK 2.1,
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Tema 2.1 Coneprkanue yaeOHOTo MaTepuaia mo TeMe: 2 [1P6O1 -04, JIP 5,
KommekcHble ynciaa T3 4. IlonsTe KoMIIeKCHOTO yrciia. ConpsiKeHHbIE KOMIUIEKCHBIE YHCTIa, JIP 8, JIP 9, JIP
MOJYJIb U apT'YMEHT KOMILUIEKCHOI'O YHCIIa. 10, JIP 13, JIPB
®dopma 3anucu KOMIIEKCHOTO Yuciia (reOMeTpruyecKas, 01, JIPB 04, JIPB
TPUTOHOMETPHUYECKas, anredpandeckas). ApudmeTndeckue IeHCTBUS C 08, JIPB 10, JIPB
KOMIIICKCHBIMHU YHCJIaMHU 14, JIPB 15
Tema 2.2.1 Copepxanre yaeOHOT0 MaTepuana mo TeMe: 2
[Tpumenenue KY. T3 5. BeinosiHeHUE pacyeToOB ¢ MOMOIIBbI0 KOMIUIEKCHBIX Yuces. Pemenne
Beinonnenue pacuéros, YpaBHEHUN
pelnieHue ypaBHEHU.
Tema 2.2.2 [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COIEpKAHUE (CoIepKaHNE
KY, ux reomerpuueckas MIPUKIIATHOTO MOIYJIS)
WHTEpIpETaIus B [Ipaktrueckoe 3anstue 2. KommiekcHsie uncna.
npodeccnoHanbHOM KommuiekcHbie uncna, reomeTpuueckass MHTEPIPETalns KOMIUIEKCHBIX
NEeSATEeTbHOCTH qucel B IPo(heCCUOHATLHOM S TSIIbHOCTH TEXHUKA — TEXHOJIOTa
MPOJIYKTOB MUTAHUS )KUBOTHOT'O ITPOUCX 0K ICHUS
CamocrosrenbHas padora Ne 2 Pedepat Ha TeMy: «OTKpbITHE 7
KOMILJIEKCHOTO YHCIIay.
Pazgen 3 Ilpsmble wu 12 10
TIJIOCKOCTH B
MIPOCTPAHCTBE
OK-01, OK-03,
Tema 3.1. Coneprkanue yaeOHOro MaTepuana mo TeMe: 2 OK-04. OK-07
OcHOBHBIE nousitusa | T3 6. Ilpeamer crepeomerpun. OCHOBHBIE NOHATHS (TOYKA, MpsSMasi, K 1.2 ,HK 29
CTEPEOMETPUH, AaKCHOMBI. | INIOCKOCTh,  MPOCTPaHCTBO).  (OCHOBHBIE  aKCHOMBI  CTEPEOMETPHH. K 3'1’ K 3' 5’
Pacnonoxenne npsameix u | [lepecekaronuecs, nmapajuieabHble U CKpeluBatomuecs npsamolie. [IpusHak u PG 62’ PG (')3’
IJTIOCKOCTEH. CBOWMCTBO CKpEHIIMBAIOIMUXCS MpAMbIX. (OCHOBHBIE MPOCTPAHCTBEHHBIE ) ’
F— I1P6 06, JIP 06,
JIP 07, JIP 08,
Tema 3.2.1 Coneprkanne y4eOHOTO MaTepuana mo TeMe: 2 ﬁg 8?’ ﬁ}lj 847"
[Tapannenenpie npsmas u | T3 7. IlapannensHble npsMas W 1uiockocTb. Ompenenenue. IlpusHak. P8 0 4’ Tps 08’
o , ,
IIJIOCKOCTb. CaoiicTBa. 1IPs 10
Tema 3.2.2 IMapamnensusie | Comepikanue yueOHOT0 MaTepuana mo TeMe: 2

IIJIOCKOCTH.

T3 8. [Mapannensubie mnockoctu. Onpenenenue. [Ipusnak. CpoiicTBa.
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Tema 3.2.3
TeTtpasap u ero 3JIEMEHTHI.
[Tapannenenunen u ero
3JICMCHTHI.

Coneprxanue yueOHOTO MaTepuraa mo TeMe:
T3 9. Terpasap u ero snemenTtsl. [lapayienenunen u €ro 3J1€MEHTHI.

CamocrositennbHass pabota Ne 3 Pedepar Ha Temy: «Vcropusi pa3BuUTHA
CTEPEOMETPUN.

Tema 3.2.4 [IpodeccnonabHO-OPUEHTHPOBAHHOE cojiep>KaHue (conmepkanue
CaoiicTBa IPUKIIATHOTO MOAYJIS)

MIPOTUBOIIOJIOKHBIX [Ipaktnueckoe 3aHstue 3 CBOMCTBA NPOTUBOIOJIOKHBIX TIpaHEN W
rpaHe W  JUaroHajel | IMaroHaJIey NapajuleJenuIe/a.

napajuieJenuIea. [locTtpoenne ceuyeHnuid. Pemienue 3agady MO NPUMEHEHUIO 3HAaHUU B
[TocTpoenue CeYeHHH. | MpOoPEeCCHOHAILHON JESATEIPHOCTH TEXHHMKA — TEXHOJOra IMPOAYKTOB
Pewenue 3a1a4 110 | IUTAHUS )KUBOTHOTO ITPOUCX 0K ICHUS

IIPUMEHEHHIO 3HAaHUH B

npodeccnoHanbHOM

NEeSATETbHOCTH

Tema 3.3. CopepxaHue yaueOHOro MaTepuana o TeMe:

[lepnenuKyISIpHOCTD T3 10. [Ilepnennukynspubie npsimble. [lapannenbHble  HpsIMBIE,

MPSIMBIX, IPSIMON U
IIIOCKOCTH, TNIOCKOCTEH

NEepPHEHANKYISIPHbIE K TUIOCKOCTU. [Ipru3HaK neprneHIuKyIsipHOCTA MPSIMOU
n  1aockoctd.  JlokazarenmbcTBO.  IlepneHaukynsp W HaKJIOHHAas.
[lepnenaukynspHbie MJIOCKOCTH. [Ipuznak  nepHeHAUKYISIPHOCTH
IockocTtei. JlokazaTeabCTRO.

Paccrosinus B mpocTpaHCTBE

Tema 3.4.
Teopema 0 Tpex
MEPIEHINKYIApaX

Coneprkanue yaeOHOro MaTepuana mo TeMe:

T3 11. Teopema o Tpex neprneHAUKYyIsApax. Jl0Ka3aTelbCTBO. YTOJI MEXIy
NpSAMOM M IUIOCKOCTBIO. YTOJI MEXKIYy IUIOCKOCTAMH. Pacrmonoxxenue
OpSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llepneHaukynspHOCTs H
MapaJUIEIbHOCTh MPSIMBIX U TUIOCKOCTEN. CKpeImBaromuecs npsmMble

CamMocTosTenpHas pa60Ta Ne 4 UsroroBneHne MoJeJIeil MHOTOT PAaHHHUKOB
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Tema 3.5.
[TapamiensHsie,
HEepIEHANKYIIPHbIE,
CKpEILMBAIOIINECS
psIMble

[IpakTuueckoe 3aHaTre 4 AKCMOMBI CTEPEOMETPHH.

[lepnenguKyaspHOCTh NOPSIMOM M IUIOCKOCTH, MapaJUIEIbHOCTh JBYX
MPSMBIX, MEePIEHIUKYIISIPHBIX IJIOCKOCTH, MEePIEHIUKYIISIPHOCTh
iockocteit. KontpomipHas padora.

Paznen 4. Koopaunatel u
BEKTOPBI

Tema 4.1

JlexkapToBbl KOOPAMHATHI B
IIPOCTPAHCTBE.
Paccrosnue mexny nByms
TOYKAMU. Koopaunatsr
CepeuHbI OTPE3Ka

Coneprxkanue yaeOHOro MaTepuana mo Teme:

T3 12. exapToBbl KOOpAMHATHI B IpoctpaHcTBe. [IpocTeiimme 3amaun B
KoopauHaTax. PaccTosiHue Mexay ABYMSI TOUKaMU, KOOPJIUHATHI CEPEIUHBI
oTpe3Ka

Tema 4.2.1

BexTops! B mpocTpaHCTBE.

VYron Mexay BEKTOpaMHu.
CkansipHO€ TIpOU3BEJIEHUE
BEKTOPOB

Copneprkanue yueOHOTro MaTrepuana o Teme:

T3 13. Bekropsl B mnpoctpaHcTBe. CloK€HHWE M BBIYUTAHUE BEKTOPOB.
YMHOXeHHne BekTopa Ha uyMciao. KomruiaHapbele BekTopbl. CkansipHOe
IIPOU3BE/IEHNE BEKTOPOB.

Tema 4.2.2

Pasnoxenne BekTopa MO
TPEM  HEKOMIUIAHAPHBIM
BekTopaM.  Koopaunatsl
BEKTODA, CKaJIsIpHOE
MIPOM3BE/IEHNE BEKTOPOB B
KOOpJAMHATAaX, YTOJl MEXIy
BEKTOpaMH

Coneprkanue yaeOHOro MaTepuana mo TeMe:

T3 14. PaznoxeHune BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
KoopaunaTsl BeKTOpa, CKaJIsIpHOE MPOU3BEIEHNE BEKTOPOB B KOOPIMHATAX,
YroJI MEX1y BEKTOPaMHU.

CamocrosrenbHas pabora Ne 5 Pedepar no teme: «0Ku3Hp U TBOpUECTBO
Pene [lekapra»

OK-02, OK-03,
OK-04, OK-07
MK 1.2, 11K 2.1,
IIK 2.2, T1P6 02,
I1P6 08, JIP 06,
JIP 07, JIP 08,
MP 02, MP 04,
MP 05, MP 07,
JIPB 01, JIPB 04,
JIPB 06, JIPB 08,
JIPB 10
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Tema 4.3 [IpodeccnonabHO-OPUEHTHPOBAHHOE cojiep>KaHue (conmepkanue

[IpakTuko- MPUKJIIATHOTO MOJTYJIA)

opueHTHpoBaHHble 3anauu | [IpakTuueckoe 3ansTre 5 KoopauHaTHas MI0CKOCTb.

Ha KOOpPAMHATHOW | BeluncieHne paccTosSHUA M IUIOWIAJEH Ha IUIOCKOCTH. KoauyecTBeHHbIE

IIJIOCKOCTH pacueTsl B NpO(EcCHOHANBHOM JEATEeIbHOCTH TEXHHMKa — TEXHOJIOTa
MPOAYKTOB MMUTAHUS )KUBOTHOTO ITPOUCXOXKICHUS

Tema 4.4 [IpakTuueckoe 3ausatue 6 [Ipocreitmme 3a1auu B KOOpAMHATAX.

Pemenne 3aga4d. | KoopauHatel BEKTOpa, pacCTOSHUE MEXKIYy TOYKaMH, KOOPJIMHATHI

KOOpI[I/IHaTBI H BCKTOPLI

CepeIMHbl OTPE3Ka, CKAJIIPHOE IPOU3BEJICHHE BEKTOPOB B KOOpAMHATAX,
yroia Mexay Bekropamu. KontponbHas paboTa.

CamoctosrenpHas padora Ne 6 PaboTa 1o 1elicTBUSM ¢ BEKTOPaMHU. 3
Paznen 5. OcHOBBI 20 10
TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKIIUHU
Tema 5.1 Copepxanue yaeOHOT0 MaTepuaa o TeMe: 2 OK-01, OK-02,
Tpuronomerpuyeckue T3 15. Pagnannas Mepa yria. IToBopoT TOUkM BOKpYr Hadajaa KOOPAMHAT. OK-03, OK-04,
¢byHknuu npoumsBosbHOTO | OmpeneneHne cuHyca, KOCHHYca, TaHTeHCca U KOTaHTeHCa. OK-05, OK-06,
yria, yucna. PaauanHas u K 102K-IEI)I7{ 51
rpajiycHas Mepa yria 11K 2.2, TIP6 01,
Tema 5.2.1 Conepxanue yueOHOr0 MaTepuana 1o TeMe: 11P6 02, ITP6 03,
OCHOBHBIE T3 16. 3Haku cuHyca, KOCHHYCA, TAHT€HCA M KOTAHTEHCA 110 YETBEPTSM. 11P6 04, JIP 05,
TPUTOHOMETPHUUYECKHE 3aBUCUMOCTh MEXJIYy CHHYCOM, KOCHHYCOM, TaHI€HCOM M KOTaHI€HCOM | 2 JIP 08, JIP 10,
TOXJIECTBA. OJIHOTO U TOTO ke yraa Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCHHYC, MP 03, MP 07,
TaHI€HC U KOTAHTEHC YIJIOB 0L M - 0. JIPB 04, JIPB 06,
JIP= 06, JIPB
08, JIPB 10
Tema 5.2.2 Copneprxanue yueOHOT0 MaTepuaa o TeMe: 2
®opmyJibl TPUBEICHUS T3 17. ®opmyiibl IPUBEACHUS
CamocrositenbHass pabora No 7 PacuetHo-rpaduueckas padota: «OCHOBBI 5
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TPUTOHOMETPHI

Tema 5.3.1

CuHyc, KOCHHYC, TaHT€HC
CYMMBl U Pa3HOCTU JABYX
yIJIOB

Cunyc u KOCHHYC
JnBOWHOro yria. dopmyibl
IIOJIOBUHHOTO yrja

Copneprkanue yueOHOTO MaTepuaa mo Teme:

T3 18. Cymma u pazHocth cuHycoB. CyMMa U pasHOCTh KOCUHYCOB. CHUHYC
U KOCHHYC JIBOIfHOTO yria. @opmysisl mojoBHHHOTO yria. IIpeoGpasoBanus
CYMMBI TPUTOHOMETPHUECKUX (QYHKIUI B MPOU3BEICHUE U MIPOU3BEACHUS B
cymMmy. BpIpakeHHe TPUTOHOMETPUYECKMX (YHKIHMA dYepe3 TaHTEHC
MOJIOBUHHOTO apryMEHTA.

Tema 5.3.2 [IpakTuueckoe 3aHSTHE 7. [IpeobpazoBanus MPOCTEHIINX
ITpeoOpa3oBanus TPUTOHOMETPUUYECKUX BBIPAKEHHH

MPOCTEUIINX

TPUTOHOMETPUUYECKUX

BBIPA)KCHUI

Tema 5.4 Copneprkanue yueOHOTro MaTepuana o Teme:

@ynkiun, ux cpoiictBa. | T3 19. O6macte onpeneneHns 1 MHOKECTBO 3Ha4eHUH QyHKIui. YETHOCTS,
CriocoOsr 3aJlaHus | HEUETHOCTb, MEPUOAMYHOCTh (QyHKUuH. CrnocoObl 3amaHus (QyHKUUH,

¢byHKM, rpapuku
Yy =CO0S X, Yy =Sin X.

rpaduku
y = CO0S X, Yy = sin X.

CamocrosrtenbHas pabora Ne 8. Pedepar mo teme: «Mctopust pa3BuTHs
TPUTOHOMETPHUI

Tema 5.5
Tpuronomerpuueckue
GyHKLIMK, MX CBOWCTBA H
rpaduxu
y=1tgXx,y=ctgX.

Copneprkanue yueOHOTo MaTepuana o Teme:

T3  20. O6nactpb ompeneseHuss W MHOXECTBO  3HAYCHUH
TpUrOHOMETpHUUYEeCKHX (PyHKIMH. UETHOCTh, HEUYETHOCTb, MEPUOJUUYHOCTH
TpuroHoMmerpuueckux ¢pyHkuuii. CBoiicTBa u rpadpuku QyHKUUNH y =tg X, y
=ctg X.

Tema 5.6
ITpeoOpa3oBanue
rpadukoB
TPUTOHOMETPHUYECKUX
byHKIMIA

Copneprxanne yueOHOTro MaTepuana o TeMe:
T3 21. CxxaTue u pacTspkeHne rpaduKoB TPUTOHOMETPHUYECKUX (DYHKIIUH.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHI

36




Tema 5.7

Ornucanue
MIPOU3BO/ICTBEHHBIX
MPOIIECCOB  C  TTOMOIIBIO
rpadukoB GyHKIMI

[IpodeccnonabHO-OPUEHTHPOBAHHOE coJiepKaHue (conmepkanue
MPUKJIIATHOTO MOJTYJIA)

[IpakTnueckoe 3ansatve 8 McCroiap30BaHUE CBOMCTB TPUTOHOMETPHUYECKHUX
¢yHKIui B mpodecCHOHATBHBIX 3a/auaXx B pabOTe TEXHHKA — TEXHOJOra
MIPOJIYKTOB MUTAHUSI )KUBOTHOTO ITPOUCX 0K ACHHS

Tema 5.8 Ilpocreiimue

Copepxanue yueOHOro MarepHasa o TeMe:

TPUTOHOMETPUUYECKHUE T3 22. O6parHble TPUTOHOMETpUYECKHE (DYHKIIMH. YpaBHEHHUE COS X = a.
YpaBHEHUS. VYpaBHeHue sin X = a. YpaBHeHHE tg X = a, ctg X = a.

Tema 5.9.1 Coneprkanue ydeOHOro MaTepuana 1o TeMe:

Pewenue T3 23. PeumeHne TPUTOHOMETPUUECKUX YPAaBHEHHM OCHOBHBIX THUIIOB:
TPUTOHOMETPUUYECKUX IpOCTEHIINE  TPUTOHOMETPUYECKHE  ypaBHEHHs,  CBOJALIMECS K

ypaBHeHI/Iﬁ U HCPABCHCTB

KBaJIpaTHbIM, PEIIAEMbIE Pa3JIOKEHUEM Ha MHOXKUTEIHU, OJHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

Tema 5.9.2 [TpodeccnonanbHO-OPHUEHTUPOBAHHOE coJiep>KaHue (conepxanue
[Ipocreitmme MIPUKJIATHOTO MOJYJISI) Y4EOHOT0 MaTepurana 1o TeMe:

TPUTOHOMETPHUUYECKHE T3 24, [Ipocreiimme TPUTOHOMETPUYECKHE ypaBHEHUs B
YpaBHEHHS B | Ipo(ECCHOHATBPHON NIEATENIFHOCTH TEXHHKA — TEXHOJIOTAa TIPOIYKTOB
npodeccuoHaIbHON HUTAHUS )KUBOTHOTO MPOUCXO0XKICHHS

JeSITEIbHOCTH

Tema 5.10 [Ipaktuueckoe 3anatue 9 IlpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
Pemmenune BbIpaKeHUI. PelieHne TpUroOHOMETPHUYECKUX YpaBHEHUH M HEpaBEHCTB B
TPUTOHOMETPUYECKUX TOM YHCJIE C UCTIOJIb30BaHUEM CBOUCTB QpyHKIMA. KoHTposbHas pabota
3azad.

Tpuronomerpuueckue

byHKIIHA

Pasnen 6. CrenenHas
GbyHKIMS.

Tema 6.1
Crenennas ¢GyHKuus, ee
CBOMCTBA

Cogepxanue yaeOHOTO MaTepuana Mo TeMe:
T3 25. IloHsiTHE KOPHS N-OM CTENEHU U3 ACHUCTBUTENBHOTO unciia. DyHKIuu

y = VX ux cpoiicta u rpaduku. CBoiicTBa KOpHS N-0if CTeNeHH
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Tema 6.2

[TpeobOpaszoBanue
BBIPAKCHUH C KOPHSAMH n-
O} CTEeNeHU

Conep:xanue yueOHOTO MaTepHaia o TeMe:
T3 26. IIpeobpazoBanue uppanoHaibHbIX BbIPAKEHUI

Tema 6.3 CopepxaHue yaeOHOTO MaTepuaa 1o TeMe:

CBoiicTBa CTEIEHU c| T3 27. Tlonsatue cTenmeHU C JIIOOBIM palMOHAIBHBIM ITOKA3aTEJIEM.
palMoHAIbHBIM Crenennbie QyHKIINU, KX CBOMCTBA U TpadUKH

JIEUCTBUTEILHBIM

MOKa3aTeISIMU

Tema 6.5 [Tpaktueckoe 3anarue 10. Omnpenenenue cTeneHHOW — (QYyHKIUU.
Crenenu u KopHHU. | Mcrionb30BaHuE €€ CBOMCTB IIPU PELICHUH YPABHEHUN, HEPABEHCTB

CrenenHast GyHKIUSA

Paznen 7. IlokazarenbpHas
byHKIHUS

Tema 7.1
[TokazarenpHas (yHKUUA,
€€ CBOMCTBA

Copneprkanue yueOHOTo MaTepuana o Teme:

T3 28. CreneHb ¢ MPOU3BOJBHBIM JIEUCTBUTEIBHBIM IOKa3aTeNIEM.
OmnpeneneHue ToOKa3aTeldbHOM (QYHKIMH, €€ CBOHCTBA U Tpaduk.
3HaKOMCTBO C TPUMEHEHHEM TI0Ka3aTenbHOW (yHKuuu. Permenue
NOKa3aTeIbHbIX YPAaBHEHUH (YHKIMOHATIBHO-TPAPUUECKUM METO0M

Tema 7.2
Pemenne mnokasaTeilbHBIX
ypaBHEHUH U HEPABEHCTB

Copneprkanue yueOHOTo MaTepuana o Teme:

T3 29. Pemenue noka3aTelbHBIX YPaBHEHHMM METOJOM YypaBHUBAHUS
nokaszaresei, MeTOJOM BBEIEHHUS HOBOH IepeMeHHOH, (YHKIMOHAIBHO-
rpauuecKkuM METOJIOM.

Conepxanue yaeOHOTO MaTepHaia Mo TeMe:
T3 30. Pemenne nokasarenbHbIX HEPABEHCTB

CamocrosrenbHas padota Ne 9. Pedepar mo teme: «Mcropus OTKpPBITHS
TOHATHS KOPHSI»

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
IIK 1.2, 11K 2.1,
IIK 2.2, ITP6 01,
I1P6 02, ITP6 04,
I1P6 06, JIP 05,
JIP 08, JIP 10,
JIPB 01, JIPB 04,
JIps 08, JIPB 10,
MP 01, MP 03,
MP 07, MP 08
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Tema 7.3
Pemenue 3a71a4.
[TokazaTenpHas GyHKIUS

[IpakTunueckoe 3ausatue 11. Pemenue noka3zarenbHbIX HEPABEHCTB
Pemienne nokasaTesbHBIX YPABHEHUN METOJOM YPAaBHUBAHMS ITOKA3aTEleH
Y METOJIOM BBEJICHUSI HOBOM MTEPEMEHHOM.

Pazgen 8. Jlorapudmsl. 10
Jlorapudmuaeckas
byHKIHUS
Tema 8.1 Copepxanre yaeOHOT0 MaTepuana 1mo TeMe:
Jlorapudm gyucna. | T3 31. Jlorapudwm uncna. JlecaTnynslii 1 HATYpalibHBIN Jorapudmsel, yucimo | 2
Hecaruunspiit U|e.
HATypaJIbHBIN JTOTaprU(MBbL,
YHCIIO €
Tema 8.2 Cogepxanue yueOHOro MaTepHasa o TeMe: 2
CpoiictBa  morapudmos. | T3 32. Cpoiicta norapudmoB. Oneparus sorapuMUPOBAHHSL. OK-01, OK-02,
Onepanus OK-03, OK-04,
JorapuMHUpPOBaHUS OK-05, OK-07
K 1.2, TIK 2.1,
Tema 8.3 Coneprkanne y4eOHOro MaTepuana 1o TeMe: 2 TIK 2.2,
Jlorapudmuueckas T3 33. Jlorapudmudeckas GyHKIIHUS U €€ CBOMCTBA TIP6 01, TIPG 02,
¢GbyHKIMS, ee CBOICTBA [1P6 04, TIPG 06,
CamocrosrenbHas pabora Ne 10. Pedepar nmo teme: «Mctopusi OTKpBHITUS JIP 05, JIP 08, JIP
norapudmar» 10, JIPB 01, JIPB
04, JIps 08, JIPB
10, MP 01, MP
Tema 8.4.1 Copepxanue yueOHOro MaTepuana o TeMe: 03. MP 07. MP 08
Pemenue T3 34. Tlonsatme  norapupmuyeckoro  ypaBHeHus.  Omeparus | 2 ’ ’
JoTapuPMUIECKUX MOTEHIIUPOBaHUS. TpU OCHOBHBIX METOAA PEIICHUS JOTapUu(OMHIESCKIX
ypaBHEHUI U HEPABEHCTB | ypaBHEHUH: (YHKIMOHATbHO-TpapuuecKkuil, METOJ] TOTEHIMPOBAHUS,
METO/1 BBEJICHUSI HOBOM NIEPEMEHHOM.
Tema 8.4.2 Copneprkanue yueOHOTO MaTepuana mo Teme: 2
Jlorapudmuaeckue [IpodeccnonabHO-OPUEHTHPOBAHHOE coJiepKaHue (conmepkanue
HEPaBEHCTBA. Peienue | mpukinagHOro MOIYJIst)
3amauy ¢ npukiaaaeM | T3 35. Jlorapudmudeckue HepaBeHCTBa. PemieHwe 3amad ¢ MPUKIIATHBIM
XapaKkTepoM B | XapakTepoM B TpOdECCHOHATHHOW AEATeTbHOCTH TEXHUKAa — TEXHOJIOTa
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npo¢eCcCHOHATBHON

IMPOAYKTOB IMUTAHUA ) KUBOTHOI'O IIPOUCXOXKIACHUSA

JESITEIbHOCTH

Tema 8.5 [IpodeccrnonabHO-OPUEHTHPOBAHHOE coJiep>KaHue (conmeprkaHue 2

Jlorapudmsl B mpHupojie U | IPUKIATHOTO MOYJIS)

TEXHUKE [Tpaktnueckoe 3anstue 12 [Ipumenenue gorapudma
Jlorapudmuueckas cnmpanb B npupojae. Ee mareMaTudeckue CBOWCTBA B
npoecCHOHANBHOM JEATENBbHOCTH TEXHUKAa — TEXHOJOora MpOAYKTOB
MUTAHKS )KUBOTHOTO MTPOUCXOKICHHUS

Tema 8.6 [Tpaktuueckoe 3anstue 13 Jlorapudmuyeckas QyHKIHUS. 2

Pemenne 3agad. | Pemenne mpocTedmux torapupMUIeCKUX ypaBHEHHUH

Jlorapudmer.

Jlorapudmuaeckas

byHKIUSA

3a 1 cemectp 70 26 | 48

Bmopou cemecmp 4 2

Pasnen 9. DJIeMEHTBI

TEOpUM  MHOXKECTB U

MaTeMaTHYeCKOH JIOTUKH

Tema 9.1 Cogepxanue yaeOHOT0O MaTepHana o TeMe: 2 OK 01-OK 06

MmuoxecTBa T3 36. Ilousarue maoxkecTBa. [logmHO)kecTBO. Oniepaiuu ¢ MHOKECTBAaMHU IIK 1.2, IIK 2.1,

K 2.2, TIK 3.5,
[1P6 01, ITP6 02,

Tema 9.2 [TpodeccnonanbHO-OPUEHTUPOBAHHOE COJepIKaHue (comepxanue [IPG 04. JIP 05

Ormepaluu ¢ MHOYKECTBAMH | TIPUKJIIATHOTO MOJTYJIST) 2 P 09 ’ TP 13’
T3 37. Onepaunn ¢ MHokecTBaMu. Jluarpammsl Jiiepa-Benna. Pemenne MP 01’ MP 0 4’
NPUKIAIHBIX 3a1a4. Onucanue peadbHbIX CUTYallui ¢ OMOILBIO MHOXKECTB MP 09’ 1IPs 08’
B MPOPECCHOHATHHON [EATEIHbHOCTH TEXHHKAa — TEXHOJIOTa MPOAYKTOB IPs 10’ ’
MUTaHKS )KUBOTHOTO MPOUCXOXKICHHUSI.

Tema 9.3 [IpodeccronanbHO-OpHEHTHPOBAHHOE CoJiepyKaHue (comepxanue

[TonsiTe BBICKA3bIBAHUS. | IPUKIATHOTO MOIYIIS)

Bunb! BeICKa3bIBaHUH. [Ipaktudeckoe 3anatue 14 PemieHue 3a7a4 Ha OCHOBE TE€OPUH MHOXKECTB U 2

MaTeMaTUYECKON JJOTUKH.
Jlornueckue omepanud HaJ BBICKa3blBAHUAMH B TPOQEecCHOHATHHOM
JESATeTLHOCTH TEXHUKA — TEXHOJOra MPOAYKTOB MUTAHUS >KHUBOTHOTO
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IMPOUCXOKACHUA.

Pazmen 10. ITpoumsBonnas 26 16 20

GbyHKIIUY, ee TPUMEHEHNE

Tema 10.1.1 Coneprkanue ydeOHOro MaTepraia 1o TeMe:

[Tonsatue  mpomsBomHou. | T3 38. Ompenenenue UYMCIOBOW MOCIHENOBATEIBHOCTH M CIIOCOOBI ee | 2

@opMynsl ¥ npaBuia | 3agaHusA. (CBOWCTBAa YHMCJIOBBIX IOcienoBaTeabHOCTER. OmnpeneneHue

Qg QepeHIpoBaHusI. npenena I10CJIEI0BATEIbLHOCTH. Boruncnenue IIPEJIEIIOB
nocnenoBarenbHocTell. [Ipeaen pyHKIMN Ha GECKOHEUHOCTH.

Tema 10.1.2 Cogepxanue yueOHOro MaTepHasa o TeMe: 2

[Ipenen ynkuuu B Touke | T3 39. [lpenen pynkuuu B ToUuke.
CamocrtosrenbHas padota Ne 11. Pedepar nmo teme: «HucnoBble psabl B 10
paboTax BEIMKUX MATEMATHKOBY

Tema 10.1.3 [TpakTiueckoe 3austue 15 Beruncnenue npeneinos GpyHKIUU 2

Brruncienne MPENEIOB

byHKIIUU

Tema 10.1.4 Copneprkanue yueOHOTo MaTepuana o Teme: 2

[Ipupamenne aprymenta. | T3 40. Ilpupamenue aprymenrta. I[lpupamenue ¢yakuuu. 3amauu,

[Mpupamenne  QyHKUMU. | IPUBOIANINE K TMOHATHIO MPOW3BOAHON. OrmpeneneHue MPOU3BOIHOM.

3ajgaun, NPUBOAAIINE K | AJITOPUTM OTHICKAHUS MTPOU3BOIHOM

MOHATHIO  IIPOU3BOJHOM.

Ornpenenenue

MPOU3BOJHON. AJTOpUTM

OTBICKaHHS TPOU3BOHOM

Tema 10.1.5 IIpakTrnueckoe 3ansatue 16 Berancnenvne npon3BogHON 2

Brruncienune

ITPOU3BOTHOM

Tema 10.2.1 Copneprxanue yueOHOT0 MaTepuaa o Teme: 2

[IponzBoaHbIE cymmsl, | T3 41. ®opmynsl nuddepeHupoBanus.

Pa3sHOCTU  MMPOU3BCACHUA,
YaCTHOI'O

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
K 1.2, I[IK 2.1,
IIK 2.2,
ITP601, ITP6 03-
05, JIP 05, JIP 09,
JIP 13, MP 01,
MP 04, Mp 07,
JIps 01, JIPB 04,
JIPB 08
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Tema 10.2.2 Coneprkanue ydeOHOr0 MaTepraia 1o TeMe:

[IpaBuia T3 42. [IpaBuna quddepeHpoBanus

muddepeHmpoBaHus CamocrositenbHas padora Ne 12. Pemenue 3amau no teme: «HaxoxmeHue 10
TIPOU3BOTHBIX

Tema 10.2.3 [Tpaktuueckoe 3anstue 17 [Ipumenenne npaBui auddepeHIupoBaHUs TIPH

IIpumeHeHue IIPaBUJI | BBIYMCIICHUU IIPOU3BOIHOMN

muddepeHpoBaHus MpU
BBIYHCIICHUH TPOW3BOTHOM

Tema 10.3

[IpousBoaHbIE
TPUTOHOMETPUICCKUX
¢bynkuuii.  IIpowsBoaHas
CIIOKHOU (DYHKITUU

Copneprxanue yueOHOTro MaTepuaa o Teme:
T3 43. Omnpenenenue CIIOKHOU (GYHKIMH. [TpousBoaHas
TpuroHomerpudeckux GyHkuuid. [IponsBonHas cnoxxHoi GpyHKINN

Tema 10.4.1 Cogepxanue yueOHOro Marepuasa o TeMe:

I'eomeTpuueckuit u | T3 44. T'eoMeTpUYeCKHil CMBICI TPOU3BOJHOW (YHKIUKU — YIIIOBOU

buzuvecKuit CMBICH | KOOQUIIMEHT KacaTedbHOM K rpaduKy (QyHKIMH B TOYKE. YpaBHEHHUE

IIPOU3BOHOM KacaTeNbHOM K TpaduKy (QYHKIUH. AJTOPUTM COCTaBICHHUS YpaBHEHHS
KacaresbHOH K rpaduky GpyHKuu y=f(x)

Tema 10.4.2 [IpakTuueckoe 3anstue 18 PemieHue 3agay Ha TeOMETPUYECKHI CMBICIT

Pemenue 3a1a4 Ha | IPOU3BOJIHOMN

FEOMETPUYECKUN  CMBICH

MIPOU3BOAHOMN

Tema 10.4.3 Cogepxanue yaeOHOTO MaTepuana Mo TeMe:

Puznueckuit T3 45. ®uznueckuil (MeXaHUYECKUI) CMBICI MPOU3BOJHON — MIHOBEHHAas

(MexaHWYeCcKHil)  CMBICHI | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

ITPOU3BOTHOM

Tema 10.4.4 [IpodeccnonabHO-OPUEHTHPOBAHHOE coziep>KaHue (comepkanue

Pemenue 3aj1a4 Ha | IPUKIJIATHOTO MOIYJIS)

buznueckuit cmbicn | [Ipaktuyeckoe 3anste 19 Pemenuwe 3amau Ha (U3HYECKH CMBICT

MIPOU3BOIHOM B | IPOU3BOJHON B MpOGeCCHOHATBHON NEATENbHOCTH TEXHHMKa — TEXHOJora

npogeccuoHaTbHON IPOAYKTOB IUTaHUS )KUBOTHOTO ITPOUCXOKIACHHUS

NEeATEIbHOCTH
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Tema 10.5.1
MOHOTOHHOCTH (YHKIIWH.
Touku ’3xcTpeMyma

Copneprkanue yueOHOro MaTepuaa o TeMe:

T3 46. Ilonstue HenpepbiBHONH (¢yHKuuu. CBoiicTBa HENPEPHIBHON
¢ynkuuu. CBsA3b MEXIY HENPEpbIBHOCTBIO U UG (GEpEHIUPYEMOCTBIO
¢ynkuuu B Touke. Bo3pactanue u yObiBaHMe (YHKIHH, COOTBETCTBHE
BO3pacTaHMs U yObIBaHUS (DYHKIMM 3HAKY IPOU3BOIHOM.

Tema 10.5.2
Haiitn Touku s3xcTpemyma

byHKIHHA

[IpakTrueckoe 3ansTue 20 DKCTPeMyMBbI () YHKIIHA.

Tema 10.5.3

ITonsTne IIPOU3BOJHOU
BBICILIETO MOpsiAKa. 3a1auu
Ha MAaKCUMyM U MUHUMYM.

Copneprkanue yueOHOTo MaTepuaa o Teme:

T3 47. IlonsaTue npou3BOAHOM BBICIIETO MOPSAAKA, COOTBETCTBUE 3HAKA
BTOPOH MPOMU3BOJHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKIMHM Ha OTpE3Ke.
3anauu Ha MAKCUMYM U MUHUMYM.

Tema 10.5.4 Tlousarue
ACHMIITOTBI, CIIOCOOBI HX
OTIpeICTICHUSI.

Coneprxkanue y4eOHOro MaTepuana mo Teme:
T3 48. IloHaTHE aCUMITOTHI, CIIOCOOBI UX ONPEIACIICHHUS.

Tema 10.5.5

AJITOPUTM  UCCIEA0BAHUS
(GYHKINU U TOCTPOEHUS ee
rpaguka C  TOMOIIbIO
MIPOU3BOIHOMN B
npo¢eCcCuOHAITBHON

NS TEIbHOCTH

[TpodeccnonanbHO-OPUEHTUPOBAHHOE CoJepIKaHue (comepxanue
MPUKIIATHOTO MOIYJIS)

T3 49. Anroput™m uccienoBaHus (YHKLUUU U MOCTPOCHHs ee Tpaduka c
MOMOIIbIO TIPOU3BOJHON B MPO(ECCHUOHATBHON NEATEIbHOCTH TEXHHKA —
TEXHOJIOTa MPOIYKTOB MUTAHUS KUBOTHOTO IIPOUCXOKICHUS.

Tema 10.6 Haubonbiiee u
HauMEHbIIIEES 3HAYECHUS

byHKIIUU

Copneprkanue yueOHOT0O MaTepuaa o Teme:
T3 50. Haxoxienne HarnOOJIbIIEro ¥ HAUMEHBIIET0 3HaUeHU ! QyHKIUI
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Tema 10.7

Haxoxnenue
ONTHMAJIBHOIO PE3yJbTaTa
C IOMOIIBIO IIPOU3BOJHOU

[IpodeccnonabHO-OPUEHTHPOBAHHOE (conmepkanue
MPUKJIIATHOTO MOJTYJIA)
[TpakTrueckoe 3ansaTue 21 HauMeHnbiiee u HanOoJIbIee 3HaYCHNE

Haumenbiee u Haubombinee 3HaueHHEe (QyHKIMH B TPOGECCHOHATHHON

CoJIepIKaHue

B MMPAKTHYECKUX 3a7a4ax JEATeTLHOCTH TEXHUKA — TEXHOJOra MPOAYKTOB IUTAHUS >KHUBOTHOTO
MIPOUCX 0K ICHHS

Tema 10.8 [Ipaktuuyeckoe 3anarue 22 @opmynsl U npaBwia IudepeHIUPOBAHNUS.
Pemrenue 3amad. | UccnenoBanne (yHKOMA C TOMOIIBIO Tpou3BOaHOW. HawmOosbpiiee wu
[IpousBognas  (GyHKUMM, | HAUMEHBIIEE 3HaYEHUS (DYHKIIMT
€e IpUMEHEHUE
Pazmen 11. 10 20
[lepBooOpasnas GpyHKIHH,
ee IpUMEHEHUE
Tema 11.1.1 Cogepxanue yueOHOro MaTepHaa o TeMe: 2 OK-01, OK-02,
[TepBooOpasnas dyakuuu. | T3 51. 3amaua O BOCCTAHOBJICHHM 3aKOHA JIBIDKCHHMSI IO W3BECTHOMN OK-03, OK-04,
[IpaBuna HaxoXJeHus | ckopoctu. [loHsitue wuHTerpupoBanus. O3HAKOMJIEHHE C TOHSITHEM OK-05, OK-06,
epBOOOPA3HBIX MHTETpaia u neppooOpazHoit it pyHkuun y=f(x). OK-07

IIK 1.2, 1IK 2.1,

K 2.2,
Tema 11.1.2 Coneprkanne y4eOHOro MaTepuana 1o TeMe: 2 TIP6 01, IIP6 02,
Pemenne 3amau Ha cBsa3b | T3 52. Pemienwe 3agau Ha CBSI3b MEPBOOOpPA3HONW W €€ TPOU3BOIHOM, T1P6 03, TIPG 04,
nepBooOpa3HOM U €€ | BBIUMCIICHUE TepBooOpa3Hoi it nanHou pyuknuu. Tabmuna Gopmyn st TIPG 05, JIP 05,
MIPOU3BOTHOM. HAXO0XJICHUS TIEPBOOOPA3HBIX. JIP 09, JIP 13,
Tema 11.1.3 Copneprxanue yueOHOT0O MaTepuaa 1o Teme: 2 MP 01, MP 04.
[Tonstue T3 53. H3yuenue mpaBuia BBIYUCIEHUS mHepBooOpa3Hoil. IlonsTue MP 07, JIPB 04,
HEOIIPEIEIEHHOT O HEONPEIEICHHOI0 UHTErpasa JIPB 08, JIPB 10
WHTETpalia CamocrositensHas pabora Ne 13. Pemenue 3amau no teme: «Haxoxxnenne 10
HEONPEIETICHHOTO UHTErpasa

Tema 11.1.4 [TpakTrueckoe 3anstue 23 BrruncieHue HeOnpeaeaEHHOr0 HHTErpaia
Brruncienue
HEONPEJETEHHOTO
WHTErpajia
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Tema 11.2.1 Coneprkanue ydeOHOr0 MaTepraia 1o TeMe:
[Mnomane xpuBonuueitHou | T3 54. 3agaum, npuBOASIIME K MOHATUIO OMPENEICHHOTO MHTErpaja — O 2
Tpamneuuu. @opMyIa | BBIUUCIECHUN TIJIOMAAU KPUBOJIMHENHOW Tpaneuuu, O NEePEMEIICHUN TOUYKH.
Herotona — JleitOHuna [IonsATHE ONIpENEeNEHHOTO HHTErpaa.
Tema 11.2.2 [IpodeccnonabHO-OPUEHTHPOBAHHOE cojiep>KaHue (comepxkanue | 2
I'eomerpuueckuii U | IPUKJIATHOTO MOAYJIS)
buznvecKuit cmbic | T3 55. T'eomeTpudeckuii 1 PU3MUECKHUIA CMBICIT ONPEICICHHOTO HHTErpaa.
ONPEACIIEHHOTO ®opmyna Heiorona— JleiiOnuna B mpodeccCHOHANBHOM NeSATeTbHOCTH
MHTErpasa. TEXHUKA — TEXHOJIOTa ITPOJIYKTOB NUTAHUS )KUBOTHOTO TPOUCX 0K ICHHS
Tema 11.3.1 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE coJiepKaHue (conmepkanue
OmnpeneneHHblil MHTETpaj | IPUKIATHOTO MOMYJIS) 2
B )KU3HU [Ipaktrueckoe 3anarue 24 ['eoOMETpUUYECKHII CMBICI OIPEACICHHOTO
unterpana. @®opmyna Hetotona - JleitOnuma. Pemenue 3amau  Ha
OpUMEHEHHE WHTerpajia JUisi BBIYUCICHUS (U3NYECKUX BEIMYUH U
wiomaned B TpodecCHOHATbHOUW IESITeNbHOCTH TEXHHMKa — TEXHOJIOTa
IPOJYKTOB IUTAHUS )KUBOTHOTO ITPOUCXOKIACHUS
Tema 11.3.1 [TpakTueckoe 3ansatue 25 IlpuMeHenune onpeneacHHoro HHTerpaia 2
[Ipumenenue [IpumeHenune ompeneneHHOro UWHTErpajia MpU pelHleHUH 3aJad B
OIpEeJIeIEHHOI0 MHTerpaja | Mpo(ecCHOHAIbHOW AEATENbHOCTH TEXHUKAa — TEXHOJOra MpOaYyKTOB
IpU pelIeHWu 3a7ad B | NUTAHUS )KUBOTHOTO MMPOUCXOKACHHUS
npodeccuoHaIbHON CamocrosrenbHas padota Ne 13. Pemenue 3agau no teme: «Haxoxnenue 5
NeSITEIbHOCTH OTIpEeIeIEHHOr0 UHTErpaia
Paznen 12. 26 10 15 OK-OI, OK-02,
MHoOrorpaHHukKd # Telna OK-03, OK-04,
Epamienys OK-05, OK-06,
Tema 12.1 Copneprxanue yueOHOT0 MaTepuaa o Teme: OK-07
Bepmmnbl, pebpa, rpanu | T3 56. Ilonarue mHororpanHuka. Ero aneMeHTsI: BeplinHbl, pedpa, rpaHu. MK 1.2, K 2.1,
MHOT'OTpaHHHUKA Huaronans. Ceuenue. Bollykiible U HEBBITYKIIbIE MHOTOTPAaHHUKHU 2 TIK 2.2, TIP6 01,

I1P6 02, ITP6 03,
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Tema 12.2
IIpusma, ee
COCTaBJISIOUINE, CEUYCHUE.
IIpsmMas u npaBuibHAs
IIPU3MBI

Copneprkanue yueOHOro MaTepuaa o TeMe:
T3 57. Tloustue npusmbl. Ee ocHoBanuss u OokoBble TpaHu. BricoTa
npusmMel. [Ipsmas u HakionHas npusMma. [IpasunbHas npusma. Ee ceuenue

Tema 12.3 [Ipaktuueckoe 3anarue 26 Ilapamienenunen, cBoWcTBa MPSIMOYTOJBHOIO
[Tapannenenunern, KyO. | mapayenenunesa, kyo. Cedenue ky6a, napajienenumnesa

Ceuenue KyOa,

napaenenumnena

Tema 12.4 Cogepxanue yueOHOro MaTepHasa o TeMe:

IInpamuna, ee | T3 58. Iupamuna u ee snementbl. Ceuenue nupamuiabl. lIpaBunbHas

COCTaBJISIOLINE, CEUCHUE.
IIpaBunpHass  nupamuaa.
Ycedyennas nupamuaa

nmupamMuyjaa. YceueHHas InmupamMuyjia

CamoctostenpHass pabotra Ne 14. TloaroroBka MynIbTHMEIUHHBIX
npe3eHTanuii o teme: «l'eomeTpust 1 Most mpodeccus»

10

Tema 12.5 Coneprkanue y4eOHOro MaTepuana 1o TeMe:

bokoBas 151 nonHas | T3 59. [Tnomaas O0KOBOM U MOTHON MOBEPXHOCTH MPHU3MBbI, THPAMUIBI
MTOBEPXHOCTh MIPU3MBI,

MIUPAMM/IBI

Tema 12.6 [Ipaktnueckoe 3anstue 27 CuUMMETpUS OTHOCHUTENBHO TOYKH, IMPSIMOH,
Cummerpuss B KyOe, | TUIOCKOCTH.

napajulesenunese, Cummerpus B KyOe, napajienenurese, npusme, nupamuje. Pemenune 3amau

IIpU3Me, MHpaMuIe

ITP6 06, JIP 06,
JIP 07, JIP 08,
MP 02, MP 04,
MP 05, MP 07,
JIPB 08, JIPB 10
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Tema 12.7
IIpumepsl cummeTrpuili B
npodeccun

[TpodeccnonanbHO-OpUEHTUPOBAHHOE coJiep>KaHue (conepxanue
MPUKJIIATHOTO MOJTYJIA)

[IpakTuueckoe 3ansatue 28 CUMMETpUs B MPUPOJIEC, APXUTEKTYpE, TEXHUKE,
B ObITy, B MNpodecCHOHAIBHON JEATeTbHOCTH TEXHHKA — TEXHOJIOTa
MPOJYKTOB MUTAHUS )KUBOTHOTO MPOUCXOKIACHUS

Tema 12.8 Coneprkanue ydeOHOro MaTeprasa 1o TeMe:

[IpaBuibHbIE T3 60.IlonsiTue npaBUIILHOTO MHOTroOrpaHHuka. (CBOWMCTBA MNpPaBUIIbHBIX
MHOT'OTPaHHUKH, WX | MHOTOIPAHHUKOB

CBOICTBa

Tema 12.9 Cogepxanue yueOHOro MaTepHasa o TeMe:

Hununmap, ero | [IpodeccronanbHO-OPUEHTUPOBAHHOE coJiep;KaHue (conepxanue

cocrapisitonue. Ceuenue
HWIAHAPA

MPUKIIQTHOTO MOJTYJIS )
T3 61. Humuaap u ero snementsl. CedeHWe HWIMHIpa (TapajlieiabHOE
OCHOBaHMIO M OcH). Pa3sBepTka mwIuMHIApPa B NpodecCHOHATBHOM

JESATEIbHOCTH TEXHUKA — TEXHOJOora HpPOAYKTOB IMTaHUS >KUBOTHOI'O
IIPOUCXOXKACHHUS

Tema 12.10 [TpodeccnonanbHO-OPUEHTUPOBAHHOE coJiepKaHue (comepxanue

Konyec, €ro | MPUKIAJHOIO MOAYJIS)

cocrasistronne. Ceuenne
KOHYca

T3 62. Konyc u ero nsnementel. CedeHue KoHyca (TapajjieibHOE
OCHOBaHUI0O U TIPOXOAAIIEE 4Yepe3 BEpIINHY), KOHUYECKHUE CEUCHHUS.
Pa3BepTka kOHyca B mNpodeCcCHOHATBHOM JEATEIBPHOCTH TEXHUKA —
TEXHOJIOTa MPOJIYKTOB MUTAHUS KUBOTHOTO MPOUCXOKICHUS

Tema 12.11 Cogepxanue yaeOHOT0O MaTepHana o TeMe:

VY ceueHHsIi konyc. | T3 63. VYceuennolii koHyc. Ero oOpasytomass u Bbicota. CedeHue
Ceuenue YCEUEHHOT0 | YCEYEHHOT0 KOHYca

KOHYca

Tema 12.12 Coneprkanue ydeOHOT0 MaTepuaia 1o TeMe:

[ap u cdepa, ux ceueHust

T3 64. lap u cdepa. Bzaumnoe pacnonoxeHue chepsl U IIOCKOCTH.
Ceuenue mapa, cepbl

Tema 12.13
[Tonsatre 06 o0OBEME TEIIA.
OTHollIEHUE 00BEMOB

Copneprxanue yueOHOT0O MaTepuaa o TeMe:
T3 65. Ilonstue 06 oOwveme Tenma. OObeM Kyba W TPSIMOYTOJBHOTO
napaiesenune/a.
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MMOIOOHBIX TE

[IpodeccnonabHO-OPUEHTHPOBAHHOE coJiepKaHue (conmepkanue
MPUKJIIATHOTO MOJTYJIA)

T3 66. O6beM npusMbl U HUIUHAPA. OTHOIICHHE 00BEMOB TOIOOHBIX TEI.
Hunuaaper B mpoecCHOHANBHOW ACSITETbHOCTH TEXHHKA — TEXHOJIOTa
MIPOJIYKTOB MTUTAHUSI )KUBOTHOTO ITPOMCX O ACHHS

Tema 12.14.1
O0beMBl ¥ IUIONIAIH
IIOBEPXHOCTEH Tel

Copneprxanue yueOHOTO MaTepuaa 1o TeMe:
T3 67. O6beMbl TUPaMHIBI U KOHYCA.

Tema 12.14.2
O6beM m1apa.

Coneprxkanue yaeOHOTo MaTepuasa mo TeMe:
T3 68. O6beM mapa.

CamocrositenbHass  pabora Ne 15. CocraBneHue MareMaTUuecKOro
KpoccBopza 1o teme: «Terna BpameHus»

Tema 12.14.3
Pemenue 3aj]ad4,
CBSI3aHHBIX c

Hax0XJICHUEM 00BEMOB U

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE coJiep;KaHue (conepxanue
MIPUKIIATHOTO MOIYJIS)

[IpakTuueckoe 3anarue 29 PemieHue 3anady, CBA3aHHBIX C HAXO0XKJIECHUEM
00BEMOB UM IUIOHIANM TOBEPXHOCTEH Ten B  MNPOQecCHOHANBHON

IUIOUIaId  MOBEPXHOCTEH | ACSITENbHOCTH TEXHUKAa — TEXHOJIOra NPOAYKTOB IUTAHUS KUBOTHOTO
Tel B MPOopEeCCHOHATBLHON | IPOUCXOXKIACHUS

JeSITEIbHOCTH

Tema 12.15 [Tpaktuyeckoe 3ansthe 30. OOBeMBl ¥ IUIONAAM  OBEPXHOCTH
Pemenne 3a/1a4. | MHOTOI'PaHHUKOB U TeJl BPALLCHUS

MHOrorpaHHuku U Tela
BpAILICHUS

Pazgen 13. DnemeHTsHI
KOMOMHATOPHKH,
CTaTUCTUKM U  TEOpUHU
BEPOATHOCTEM

Tema 13.1
OcHoBHbIE TTOHATHS
KOMOMHATOPUKHU

Conepxxanue yueOHOTO MaTepHaia Mo TeMe:
T3 69. IlepecTaHOBKH, pa3MELIEHUS, COUETAHUS.

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
K 1.2, TIK 2.1,
IIK 2.2, TTP6 02,
I1P6 03, ITPG 05,
ITP6 07, ITPO6 08,
JIP 05, JIP 07, JIP
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Tema 13.2

CoObiTHE,  BEpOSTHOCTD
coObiTus. CroxeHue W
YMHOKECHHUE BEPOATHOCTEN

Copneprkanue yueOHOro MaTepuaa o TeMe:

T3 70. CoBMecTHbIE U HECOBMECTHBIE COOBITUSA. Te€opeMbl 0 BEPOSITHOCTU
CYMMBI COOBITUH. YCIOBHas BEpPOSTHOCTb. 3aBUCUMBIE M HE3aBUCHUMbIE
coObITHsl. Teopembl 0 BEpOSITHOCTU IIPOU3BEIEHUS COOBITUI.

Tema 13.3 [IpodeccnonabHO-OPUEHTHPOBAHHOE coJiep>KaHue (conmepkanue
BepositHocTh B | IPUKJIAJTHOTO MOIYJIs)
npodeccrnoHalbHbIX [TpakTrueckoe 3anarue 31 OTHOCUTENbHAS YacTOTa COOBITUS, CBOMCTBO €€
3aza4ax YCTOWUYHBOCTH.
Cratuctuueckoe omnpeneneHue BeposTHOCTH. OlieHKa BEpOSTHOCTU
coObITHsI B TPOGECCHOHATBHOW JEATCIBHOCTH TEXHUKA — TEXHOJIOTa
MPOJYKTOB MUTAHUS JKUBOTHOTO MPOUCXOKICHUS
Tema 13.4 Coneprkanue ydeOHOro MaTepuana 1o TeMe:
JluckperHas cnyudaiiHas | T3 71. Buael cnyuaiineix BenuuuH. OnpenencHue AUCKPETHOM ciydaitHOM
BEJINYMHA, 3aKOH ec | BeJIMUMHBL. 3aKOH pacHpelesIeHusl JUCKPETHOM CilydailHON BenuuuHbl. Ee
pacrnpeneneHus YHCJIOBBIE XapaKTEPUCTUKHU
Tema 13.5 Cogepxanue yaeOHOT0O MaTepHaa o TeMe:

3amaun  MareMaTHYEeCKOMH
CTATUCTUKU

T3 72. Bapuanmonusiii psg.  [lomuroH d4actoT ©  TrUCTOTpaMMa.
CraTucTudeckue XapakTepUCTUKU PsiJia HaOII0JaeMbIX JaHHBIX

Tema 13.6
CocraBieare TaOIUI ™
JyarpamMM Ha PaKTHKe

[TpodeccnonanbHO-OPUEHTUPOBAHHOE cojiepKaHue (comepxanue
MPUKIIATHOTO MOIYJIS)

[Ipaxtuueckoe 3anstre 32 [lepBuunas 00paboTKa CTATUCTHUECKUX JAHHBIX.
['paduueckoe mx mpencraBieHne. HaxoxaeHue CpeqHHX XapaKTEPUCTHK,
HaOJII01aeMBbIX JaHHBIX B pa0OTE TEXHUKA — TEXHOJIOTA MTPOAYKTOB MUTAHUS
YKUBOTHOTO TTPOMCXOKIACHUS

13, MP 01, MP
05, MP 07, JIPB
07, JIPB 08, JIPB

10

Tema 13.7

Pemenue 3aJa4.
OIEeMEHTBI
KOMOWHATOPUKH,
CTaTUCTUKH W  TEOpUH
BEPOATHOCTEMN

[Tpaktnueckoe  3anstue 33  KoHTponbHas  pabota  DJEeMEHTHI
komMOuHaTopuku. CoObITHE, BepOATHOCTh coObITHS. CloXeHue U
YMHOKEHHE BEPOATHOCTEN
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Paznen 14. YpaBHenuss u 12 12 14

HEpaBEHCTBA

Tema 14.1.1 Coneprkanue ydeOHOro MaTepuaia 1o TeMe:

PaBHOCHIIBHOCTB T3 73. PaBHOCHMIBHOCTH YypaBHEHMH u HepaBeHCTB. OmpexneneHus. | 2

ypaBHEHUI M HepaBeHCTB. | OCHOBHBIE TEOPEMBbl PABHOCWIBHBIX IMEPEeXoJaX B YpaBHEHHSIX U

OOu1rie METObI pelIeHUs] | HEPaBEHCTBAX.

Tema 14.1.2

OGIIHe MeTOfb! PeleHHust CopepxaHue yaeOHOT0O MaTepHasa 1o TeMe: § 2

ypaBHeHwuit T3 74. OOmue METONbl pEIICHHs YpaBHEHUH: TMEPEexXoJ OT pPABEHCTBA
(GyHKIMH K PaBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX (YHKIHWH, METOX
pa3joXKeHUs] Ha MHOXHUTENIM, METOJl BBEIEHUS HOBOM MEepeMEHHOM,
(YHKIIMOHAJIbHO-TpaUueCKuil METOJ

Tema 14.1.3 [Ipaktuueckoe 3anstue 34 MeToibl pellieHNs CTEIEHHbIX YPaBHEHUN 2

Meroasl peleHus

CTETICeHHBIX YpaBHEHUN

Tema 14.1.4 [Ipaktuueckoe 3anstue 35 MeToibl pelieHns M0Ka3aTeNbHbIX YPAaBHEHUI 2

MeTtonanl pemeHns

IIOKAa3aTeIbHBIX

YpaBHEHUU

Tema 14.1.5 [Ipaktuueckoe 3anstue 36 Meronpl pelieHHUs JIOTapUPMUUYECKUX 2

Merons! pelIeHs | ypaBHEHUN

JorapuPpMUUECKUX CamocrosrenbHass pabora Ne 16. I'paduueckas pabora: «I'paduueckoe 9

ypaBHEHUH pelleHne YpaBHEHUI U HEPABEHCTB)

Tema 14.2.1 CogepxaHue yaeOHOT0O MaTepHaa o TeMe:

I'paduueckuit metox | T3 75. OOmue MeToJbl pelIeHUs HEePaBEHCTB: IEPEeXOll OT CpPaBHEHHUs | 2

peleHus yYpaBHEHMH, | 3HAUeHUI (QYHKIMIA K CPaBHEHHMIO 3HAYCHUN apryMEHTOB I MOHOTOHHBIX

HEPABEHCTB GyHKIMI, METOT MHTEPBAJIOB, PYHKIIMOHAIBHO-TpadUIECKUil METO.

Tema 14.2.1 [IpodeccronanbsHO-OpUEHTHPOBAHHOE coJiepKaHue (conepxanue 2

Hcmons30Banne CBONMCTB U
rpadMKOB JUIsl  peIIeHUs

MIPUKJIATHOTO MOJTYJIS )
[Ipaktuyeckoe 3anstue 37 I'paduyeckuil METox pelieHHs ypaBHEHHH U

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 1.2, 1IK 2.1,
IIK 2.2, ITP6 01 —
04, JIP 05, JIP 08,
JIP 10, MP 03,
MP 07, JIPB 04,
JIPB 08, JIPB 10
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po¢eCCUOHATBHBIX
ypaBHEHUH B  pabore

HEPaBEHCTB.
Hcnonp3oBaHue CBOMCTB W Tpa(uKOB I peHIeHus Mpo(ecCHOHATBHBIX

TEeXHOJIoTa ypaBHEHUH B pabOTe TEXHUKA — TEXHOJIOra MPOAYKTOB MUTAHUS KUBOTHOTO
MIPOUCX 0K ICHHS
Tema 14.3 Coneprkanue ydeOHOro MaTepuaia 1o TeMe:

VYpaBuenus u Hepasenctna | T3 76. 2
C MOJyJIEM Omnpenenenne monyis. PackpbiTue Moayins mo onpenenenuto. [lpocteitme
YpaBHEHUS U HEpaBeHCTBa ¢ MoayineM. [IpumMeHeHHe paBHOCHIIBHBIX
MIEPEXO0/I0B B ONPEICICHHBIX TUIIaX YPABHEHU U HEPABEHCTB C MOYyJIEM
Tema 14.4.1 Coneprxkanne yueOHOTo MaTepuasa mo TeMe: 2
VYpaBHeHus u HepaBeHcTBa | T3 77. 3HaKOMCTBO C MapaMeTpoOM.
C mapameTpaMu
Tema 14.4.2 Coneprkanue y4eOHOro MaTepuana 1o TeMe: 2
MeTtoib1 pemenus | T3 78. [IpocTeiimue ypaBHEeHUs U HEPABEHCTBA C MAPAMETPOM
ypaBHEHHH U HEpaBeHCTB ¢ | CamoctostensHas pabora Ne 17. Cooburlenune mo teme» Kapn @pumpux 5
rnapameTpamu aycem»
Tema 14.5 [TpodeccnonanbHO-OPUEHTUPOBAHHOE COJIepIKaHue (comepxanue 2
CocraBiieHne M pelIeHUe | IPUKIATHOTO MOAYIIS)
npodeccuoHanbHbIX 3aaad | [IpakTuueckue 3aHsaTHs 38 PenieHne TeKCTOBBIX 3aj]1ad MPOo(hecCHOHAIBHOTO
C TIOMOILIBIO YPaBHEHUM colepkaHuss B paboTe TEeXHMKa — TEXHOJora MpPOJAYKTOB IHUTaHUS
YKUBOTHOT'O ITPOUCXOXKIACHHUS
Tema 14.6 [TpakTrueckoe 3ausaTue 39. OO0uIMe METOIbI pEICHHs YPaBHEHUH. 2
Pemenue 3a7ay.
VYpaBHEHHsI U HEPABEHCTBA
3a 2 cemecTp 86 52 69
Hroro 156 | 78 | 117
Koncynbranun 12
IIpome:xkyTounasi arrectanus (JK3aMeH) 6
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3. YCJIOBUS PEAJIM3AIIMA PABOYEH ITPOIPAMMBI
YUYEBHOI'O IPEJIMETA

3.1. MartepuajibHO-TeXHHYECKHEe YCJIOBHUSI peaju3alui NPOrpamMMbl
y4eOHOro npeamMera
Jlist peanuzanuu ydyeOHOro MpeaMeTa B HaTWYUM Y4YEOHBIH KaOWHET
MaTeMaTUKU i1 TIPOBEACHUS 3aHATUM BCEX BHUJOB, NPEAYCMOTPEHHBIX
o0pa3oBaTeNbHON MPOrpaMMOid, B TOM YHUCJE TPYNIOBBIX U WHIAUBUIYATbHBIX
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOW aTTECTAllUM, a TAKKE

JUTSL CAMOCTOSITEIbHOM U BOCIIUTATEIBHON padOTHI.

MarepuanbHo-TeXHUYECKass  0a3a  KaOWHETa  COOTBETCTBYET

HGﬁCTBYEMHM CAHHUTAPHBIM U IIPOTHUBOIIOKAPHBIM HOPpMAM.

MaTepI/IaJII)HO-TGXHI/ILIeCKOG OCHAIlICHHUC yqe6H0r0 KaOMHETa

Kabuner O6opynoBaHue:
MAaTEMAaTUKU U | YUeHu4YecKui cToir — 13
aCTPOHOMHMH Yuennueckuii ctyn — 26

KommbroTepusiit cTon - 1

[Tucemennbi cTo — 1

Pacnamnoii mkag — 1

[Mxa¢ ¢ monkamu — 5

TymOGouka — 2

KomnbroTepuslit cTyn — 1

KomnrsioTep ¢ JMIEH3MOHHBIM POrpaMMHBIM 00€CIIeUeHHEM

-1
NutepakTuBHas gocka — 1
[TpoexTop — 1

MenoBas nocka — 1

Komnbrorepnas mpimb — 1

[Tpuntep mis neyatu — 1

Harnsinapie moco6us 7.

NHCTpYKIIMOHHBIE TEXHOJOTUYECKUE KapThl,
JIEMOHCTPAIMOHHBIE YIEOHO - HATJIAIHBIE TTOCOOUS, KapThl,
IJIAKAThI, TOCTEPHI, AUTAKTUYECKUNA U pa3JaTOYHbIN
MaTepuabl.
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B Hannuuu cnenyomui nepeyeHb KOMIUIEKTa JIUIEH3MOHHOTO U CBOOOIHO

pacIpoCTpaHsIeMOTr0 IPOTPAMMHOTO 00eCTIeUeHUS.

No HanmeHnoBaHue TUIIEH3MOHHOTO U CBOOOIHO PaCIpOCTPaHAEMOI0 IPOrPaMMHOTO
n/m o0ecrnieyeHus, B TOM YHMCJI€ OTE€YECTBEHHOIO ITPOU3BO/ICTBA

1 | Oducnoe 1O u3 cocraBa nakera Microsoft Office 2019

2 | OnepauumonHnas cucrema Microsoft Windows 10 st oOpazoBaresibHbIX OpraHH3aLuii

3 | AHTHBHpYCHOE ITpOrpaMMHOe oOecrieueHne Kacnepckmii

3.2. TpeGoBaHus K KaAPOBBIM YCJOBUSM pean3aunu

Peanuzamus oOpa3oBaTenbHOI MIPOTrpaMMBI oOecrieunBaeTcs
Mearoru4eckuMy paboTHUKaMH KOJUIEXKa, a TakyKe JIUIaMU, IPUBJICKAEMbIMU K
peanu3anuy 00pa3oBaTEIbHON MPOTPAMMBI, B TOM YHCIIE U3 YHCIIa PYKOBOAUTEICH
¥ paOOTHUKOB OpraHU3AIIMM, HAIPABICHUE IESITEIILHOCTH KOTOPBIX COOTBETCTBYET
obsiacTu TPoQeCcCUOHATILHON NESITEIBHOCTH U UMEIOIIMX CTaX pabOThl B JTaHHOU

npodeccuoHaNbHON 00JaCTH HE MEHee 3 JIeT.

[lenaroruyeckue paOOTHUKU, TPHUBJICKAEMbIE K peaTU3alMUd MPOTPaAMMBI
MOJIYHYalOT JIONOJIHUTEIbHOE MPO(ECCHOHATIEHOE 00pa3oBaHUE IO MPOrpaMMaMm
MOBBINICHUS KBaTM(pUKAIMK HE pexe 1 paza B 3 rona, ¢ yuyé€ToM pacHIupeHHUs
crieKkTpa npohecCuOHANTBHBIX KOMIETEHIIMH, B TOM YHClie B (hOPME CTaKUPOBKU B
OpraHu3alysX, HamnpaBlIeHHE JEATEIBHOCTH KOTOPBIX COOTBETCTBYET 00J1acTh

poheCCUOHAIBHON JIeATCIIBHOCTH.

Jlons  memarormyecknx  paOOTHUKOB, OOCCMEYMBAIOIMIUX  OCBOCHUE
oOy4JaroIMMUCcs MpodheCCHOHATBHBIX MOTYJICH, HMEIONTUX OTBIT JCSITCILHOCTH HE
MeHee TpEX JIeT B OpraHu3aIMsaX, HaMpaBlICHUE JEATEIHBHOCTH KOTOPBIX
COOTBETCTBYET 00JIacTM NpOodecCHoHaATBLHON ACATEILHOCTH B OOIIEM 4YHCIIe
MEeJJarOrMYeCKUX PAO0OTHUKOB, PEATM3YIONIUX MPOTpaMMbl MPOGECCHOHATBHBIX

MOJyJIei 00pa30BaTeIbHOM MPOrPaMMBbI, COCTABISIET HE MEHEE 25 MPOIICHTOB.

3. 3 UndopmanuonHoe odecnevyeHne 00yueHust
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Jlnia peanu3anuu NporpaMmbl y4eOHOTO MpeIMeTa, Kaxabli 00ydaromuics
obecrieueH  JoCcTynmoM K 0a3aM  JaHHbBIX ©W  OubmuoredyHomy  GOHIY

o0pa3oBaTeIbHON OpraHu3aluu.

bubnunoreunsii QoA MMeeT — TedYaTHBIE  W/WIM  AJIIEKTPOHHBIE
oOpa3oBaTenpHble W HMH()OPMALMOHHBIE PECYPCHI, PEKOMEHJIOBAaHHBIE IS
UCIOJIb30BaHUS B 00pa30BaTeIbHOM IIPOLIECCE, HE CTaplle IMATH JIET ¢ MOMEHTa

U31aHHus.

[lepeuenp yueOHBIX U3IaHUN:

1. AnekcanapoB, A.Jl. Maremaruka: anrebpa W  Hayana
MaTeMaTHUYeCKOro aHanusza, reomerpus. ['eomerpus. 10-11 kmaccel : yuyeOHUK /
A.JI. Anexkcangpos, JI.LA. Bepuep, B.M. Pwoxkuk. — M. : H3garenbcTBO
«[Ipoceemenue», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - Tekcrt :
HENOCPEACTBEHHBIN

2. Mopnkosuy, A.I'. Anrebpa u Hayana mareMaTudeckoro ananuza. 10
kinacc: B 2 u. U. 1. YueOuuk m1st yganuxcst o01eo0pa3oBaTelbHbIX YUpeKISHUN
(npoduneHelil ypoBenb) / A.I'. Mopakosuu, I1.B. Cemenon. - M. : MHemo3uHa,
2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HemOCpeACTBCHHBII

3. Mopnakosuu, A.I'. AnreGpa u Hayaja MaTeMaTH4YecKOro anammsa. 11
kiacce: B 2 u. Y. 1. YyeOHuk as yyanmxcsi 0011eo0pa3oBaTeNIbHbIX YUPEKICHUN
(nmpodunwHeil ypoBenb) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : MHemo3uHa,
2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr : HETOCPEICTBEHHBIN

4. Mopakosuy, A.I'. AnreOpa u Hayaja MaTeMaTU4YecKoro ananusa. 10
kiacc: B 2 u. Y. 2. 3agavynuk 11 ydammxcs 001meo0pa3oBaTeIbHBIX YUPSKICHUN
(npoduneHbIil ypoBenb) / A.I'. Mopakosuy, JI.O. Jlenuesa, JI.LW. 3BaBuu [u ap.]
- M. : Muemo3suna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Texkcr :
HETIOCPEICTBEHHBIN

5. Mopnakosuu, A.I'. AnreOpa u Hauana MaTeMaTHYECKOTo aHaiu3a. 11
kiacc: B 2 4. Y. 2. 3agaunuk a1 yqamuxcst 001eo0pa3oBaTebHbIX YIPEKICHUN

(npoduneHbIil ypoBens) / A.I'. Mopakosuy, JI.O. Jlenuuesa, JI.U. 3BaBuy [u
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ap.],- M. : Muaemo3uHa, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :

HENOCPEACTBEHHBIN

JlonoaHuUTENbHAS IUTEpaTypa:

1. boromosioB H. B. IlpakTuueckue 3aHATHS 1O MaremaTuke. B 2 wu.
[Texcr]: yuebnoe mocobme mms CIIO/ H. B. boromomos. Y. 1. - 1l-e wu3m.,
nepepad. u gomn. - M.: HOpaiit, 2019. - 327 c.: un. - (IlpodeccuonanbHoe
oOpa3oBaHue).

2. llamasz, A. A. Maremartuka [Tekcr]: yueOonux/ A. A. JlagasH. - 2 u3n. -
M.: ®opym, 2010. - 544 c. - (IIpodeccuonanpHOE 0OpazoBaHue).

I'enbpany U.M., I'maroneBa E.I'., IIlnomp 2.0. ®yHkumu U rpaduku
(ocHoBHBIEC TpuéMbl). — M.: MITHMO, 2015

3. I'yceB U.E. Maremaruka. — M.: U3narensctBo ACT, 2018

4. KonmoropoB A.H. u ap. Anrebpa u Hadana ananmu3za. 10 -11 xin. — M.,
2012.

5. JlutBak H., Paiiroponckuit. Komy Hy:xHa matemaruka. [lonsTHas kaura
0 TOM, Kak ycTpoeH 1udpoBoit Mup — M.: OOO «ManHn, lBanoB u ®epbepy, 2018

6. Ilepenbman . XKupas wmarematuka — CII6,: OOO «Toproso-
u3aaTeNbckuit 1oM «AMdopar, 2016

7. HIuxoBa H.A. 3agaum ¢ DKOHOMMYECKMM COJiep)KaHueM. — M.:
NIIEKCA, 2019

8. COopHHUK 3a1a4u Mo MaTemMaTuke ¢ pemenusmu. 8-11 kn./ mox pex. M.U.
CkanaBu. — MockBa: Mup u OGpazoBanue, 2018

HNuTepuer-pecypcsr:
1.Bcs 3JIEMEHTapHas MaTeMaTHKa [DnexkTpOHHBII pecypc]:

http://www.bymath/net

2. Breicurag maremaruka. URL: http://www.matclub.ru

3. Enunas xommekmus 1M@pPOBBIX  00pa3oBaTEIbHBIX  PECYPCOB.

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

4. Wudopmammonnas  cuctema «EamHoe  OkHO  mocTyma K

oOpa3oBaTelbHBIM pecypcamy». [DiekTpoHHbIH pecypce]: http://window.edu.ru
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5. Hudopmarmonnsie, TPEHUPOBOYHBIE ¥ KOHTPOJIBHBIC MAaTEPHAIIBI

[DnexTpoHHBIH pecypc]:/ www.fcior.edu.ru

6. Maremaruyeckas IIKOJa B HWHTEpPHETE. - [DJIEKTPOHHBIA pecypc]:

http://www.bymath.net

/. Hayunas snexktponHas oubnuorexa (HObB). - [Dnexrponnsiii pecypc]:

http://www.elibrary.ru

8. OtkpeIThIi KOMUTeMXK. MaremaTuka. - [DIEKTPOHHBIM pecypcl:

https://mathematics.ru

9. IToBTOpUM MAaTEMaTUKY. - [DJIEKTPOHHBII pecypc]:

http://www.mathteachers.narod.ru

56


http://www.fcior.edu.ru/
http://www.bymath.net/
http://www.elibrary.ru/
https://mathematics.ru/

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

KonTpoib

ITPEIMETA

N OLCHKa OCBOCHHA IIPOI'paMMBbI

y4eOHOTO mpeaMera

PACKpBIBAIOTCSI YEPE3 YCBOCHHBIE 3HAHUSI U NPUOOPETEHHBIE OOYYaIOIIMMUCS

YMCHUA u HaBBIKH,

HaIIPpaBJICHHBIC Ha

dbopmupoBaHue

oonmx ™

po(hecCHOHANBHBIX KOMIETCHIINM, KOTOPhIE CHHXPOHU3ZUPYIOTCS C MPEAMETHBIMU

pe3yiibTaTaMu O6y‘{€HI/IH N JIMYHOCTHBIMHU PC3YyJIbTaTaMU BOCIIUTAHUS.

JUisi KOHTpOJISI U OIICHKH PE3yJIbTaTOB OOY4YEHHUS NpPelyCMOTpPEH

BBIOOP (OPM M METOZOB C Y4YETOM MPOPECCHOHAIBHONW HAIPaBICHHOCTH

oOy4eHHs 10 Mporpamme y4eOHOro npeiMera.

Kox u HaumenoBsanue Pasnen/Tema Twum oneHOYHBIX
dbopMupyeMbIX MEpONPUATHS
KOMITETCHIIUI, KO
JIMYHOCTHBIX PE3yJIbTAaTOB

OK 01. Beibupats cioco6sr | P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 TectupoBanue

peleHus 3a1a4 P2, Temsr 2.1,2.2,2.3,2.4,2.511,2.6 | Verupri orpoc

poeCCHOHANTBHOM P3, Temn 3.1,3.2,3.3, 34 MaremaTnueckuii

eATENBHOCTH P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, MKTaHT
4.7,48,49,4.10,4.11

MPUMEHUTETBHO P5, Temsr 5.1, 5.2 NunuBuayansHas

K pa3JInYHbIM KOHTEKCTaM P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOsITeNIbHAs
6.7 6.8,6.9,6.10,6.11 pabdota
P7, Tems1 7.1,7.2,7.3,7.4,75,7.6, | Ilpeacrasnenne
7.778,7.9,7.10,7.11,7.12,7.13, pe3ynpTaToB

7.14,7.15,7.16, 7.17

P &, Temsl 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, 104
P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
WHIUBHUTyaTbHBIX
IIPOEKTOB
KonrtponsHas pabora

Bremonaenne
135,136 SK3aMEHAIIMOHHBIX
P 14, Temui 14.1, 14.2, 14.3, 14.4, At
145, 14.6 SaaniH
OK 02. Ucnonp30BaTh P1,Temal.1,12,1.3, 1.4,15,1.6 TectupoBanue
COBPEMEHHBIE CPEJICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 YCTHBIH 0onpoc
MOUCKA, aHAJIN3a U P3,Tems3.1,3.2,3.3, 3.4 MareMaTruecKkuit
P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
MHTEPIPETALUH JMKTaHT
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uHpopmanuu, u
UH(POPMAaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodecCHOHATBLHOM
JeSITeITbHOCTH

4.7,48,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10,6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,78,7.9,7.10,7.11,7.12,7.13,
7.14,7.15,7.16, 7.17

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

NunuBunyanbHas
CaMOCTOSITCIIbHAS
pabota
IIpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX padboT
3anmra TBOPYECKUX

P9, Tems 9.1,9.2,9.3,9.4,9.5 padot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ampra

P11, Temsr 11.1,11.2,11.3, 11.4, MHMBAYaTbHBIX

11.5,11.6,11.7 [IPOCKTOB

P12, Temsr 12.1, 12.2, 12.3, 12.4 Konrpounbhas pabora

P 13, Temn 13.1, 13.2,13.3, 13.4, Beimonnenue

13.513.6 9K3aMCHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14 .4, 3aJjaHui

14.5, 14.6
OK 03. IlnanupoBats 1 P1,Temal1,1.2,1.3,14,1.5,1.6 TectupoBanue
PeaTH30BbIBATH P2 Temsr 2.1,2.2,2.3,2.4,2.5,2.6 VY CTHBIH 0mpoc
COOCTBEHHOE P3, Tempr 3.1, 3.2, 3.3, 3.4 MaremaTnueckuii
po¢eCCHOHAIBHOE 1 274’ Igle;'i"lg'Z‘i fig’ 4.4, 45, 46, JUKTaHT
JIMYHOCTHOE Pa3BUTHE, P 5: T el\’/[H' 5’.1" Sé ' WnauBuyanbHas
npeanpruHUMaTCIbCKYIO P 6, TeMbI 61, 62, 63, 64, 65, 66, CaMOCTOATCIIbHAsA
AEATENLHOCTE B 6.7,6.8,6.9,6.10, 6.11 pabota
npodeccronanbHoi cdepe, | P 7, Tems 7.1,7.2,7.3,7.4,7.5,7.6, | lpencranenne
HCIOJB30BaTh 3HAHUI 110 7.7,78,79,67.10,7.11,7.12, 7.13, pe3ynabTaToB

(buHaHCOBOH TPAaMOTHOCTH
B PA3IMYHBIX )KU3HEHHBIX

7.14,7.15,7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTUYECKHUX paboT
3ammra TBOPYECKUX

CHTYaIIHsAX P9, Temnr 9.1,9.2,9.3,9.4,9.5 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1,11.2,11.3, 11.4, MBIy AT HbIX
115,116,117 HPOEKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KoHTponbHas paGoTa
P 13, Temsr 13.1, 13.2, 13.3, 13.4, B
BINIOJTHEHHE
135, 13.6
P 14, Tem 14.1, 14.2, 14.3, 14.4, R
145, 14.6 SarH
OK 04. 3ddexTuBHO P1,Temal.1,1.2,1.3,14,15,16 TectupoBanue
B3aUMOJICVCTBOBATh U P2, Temp 2.1,2.2,2.3,2.4,2.5,2.6 YceTHBII onpoc
paboTaTh B KOJUIEKTHUBE U P3, Temer 3.1,3.2,3.3, 3.4 MaremaTnueckuii
KOMaHTe P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, KTAHT
4.7,4.8,4.9 4.10,4.11
P 5, Temsi 5.1, 5.2 MnpmenayateHas
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOATEIbHAS
6.7,6.8,6.9,6.10, 6.11 padora
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, IIpescrasienne
7.7,78,7.9,7.10,7.11,7.12,7.13, pE3yJIbTAaTOB

7.14,7.15, 7.16, 7.17
P &, 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

NPAaKTUYECKUX paboT
3aruTa TBOPUYECKUX
pabor
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P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1,11.2,11.3, 11.4, WHINBUTYyaIbHBIX
11.5,11.6,11.7 IPOEKTOB
P12, Temsr 12.1, 12.2,12.3, 12.4 KoHTposbHas paGoTa
P 13, Temsr 13.1, 13.2, 13.3, 13.4, BLIHOIHEHHE
13.5,13.6 9K3aMeHAIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, .
3aaHuil
145, 14.6
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.3,1.4,15,1.6 TectupoBanue
YCTHYIO M IIUCbMEHHYIO P2, Temp1 2.1,2.2,2.3,2.4,2.5,2.6 Y CTHBIH onpoc
KOMMYHHKAIMIO Ha P3, Temni 3.1, 3.2, 3.3, 3.4 MaremaTnueckuii
roCyJapCTBEHHOM S3bIKE P4, Temrt 4.1, 4.2, 4.3, 44, 4.5, 4.6, JUKTAHT
YAAPeTEe 4.7,4.8,4.9,4.10, 4.11
Poccuiickoit @enepanuu ¢ P5 Tembr5.1. 5.2 NunuBunyanbHas
YUeTOM 0co0eHHOCTEN P1 ,TeMa 1.1 ’1 2.1314.15 16 CaMOCTOATCIIbHAs
COIMAJIBHOT'O U P2, Temsr 2.1,2.2,2.3,2.4,2.5, 2.6 pabora
KYJIbTYPHOI'O KOHTEKCTa P 3, Tems 3.1,3.2,3.3,3.4 [IpencraBnenue
P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, pe3ynbTaToB

47,4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10,6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7,7.8,7.9,7.10,7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsl 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, 11.3,11.4,
11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5,13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145, Temr1 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5,13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145 14.6

MPaKTHYECKUX padoT
3anmra TBOPYECKUX
pabor

3amura
WHUBUTYJIbHBIX
MIPOEKTOB
KonTponbhas padora
Brimonaenue
9K3aMEHAIIMOHHBIX
3aJaHul

OK 06. ITposiBnsTH
IpaXkIaHCKO-
NaTPUOTHIECKYIO TTO3HUITHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE TOBEJICHHE HA
OCHOBE TPATUIIMOHHBIX
00IIIeYeTIOBEUYEeCKUX

P1,Temal.1,12,13,1.4,15,1.6
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10, 6.11

P7,Temst 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7,78,7.9,7.10,7.11,7.12,7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,

TectupoBanue
YcTHBII onpoc
Maremartnueckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOATEIIbHAS
pabota
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IIECHHOCTEH, B TOM YHCJIIE C
y‘IeTOM I‘apMOHI/IBaI_II/II/I
MCXKHAIITUOHAJIBHBIX U

14.5, 14.6

[IpencraBnenue
pe3yIbTaToB
MPAaKTUYECKUX paboT

MEXPEJIUTUO3HBIX 3amuTa TBOPYECKUX

OTHOILICHHA, TIPUMEHSTh pabot

CTaHAapThI 3amura

AHTUKOPPYIMLHUOHHOTO MHIUBUAYAIbHBIX

MOBE/ICHUS MIPOEKTOB
KounTponbhas pabora
Beinosinenue
9K3aMEHAlMOHHBIX
3aaHui

OK 07. CopelicTBOBaTh P1,Temal.1,12,1.3,14,15,1.6 TectupoBanue

coxpanenuo okpyxaromeii | P 2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 YcrHblii onpoc

cpes, P 3, Tems 3.1,3.2,3.3,3.4 MaTeMaTHIecKuii

P 4, Temwr 4.1, 4.2, 4.3, 4.4, 45, 4.6,

pecypcocOepexeHHIo, 47 4.8 4.9, 410,411 JTUKTaHT

MPUMEHSTh 3HAHUS 00 P 5, Tembr 5.1, 5.2 NuauBuayanbHas

HU3MCHCHUU KJIMMaTa, P 6, TeMbI 61, 62, 63, 64, 65, 66, CaMOCTOATECIIbHAasA

MPUHIUITEI OEPEHKITMBOTO 6.7.6.8,6.9,6.10, 6.11 pabora

npou3BOACTBA, 3GGEKTHBHO | P 7, Temsr 7.1, 7.2, 7.3,7.4,7.5, 7.6, Ipencrasnenue

JIEHCTBOBATH B 7.7,78,7.9,7.10,7.11,7.12,7.13, pe3yapTaTOB

Ilpe3BLI‘13.I‘/'IHI:»IX CUTyaluiax

7.14,7.15, 7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX

P9, Temn1 9.1,9.2,9.3,9.4,9.5 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1,11.2,11.3,11.4, MHMBHIYaIbHBIX
11.5,11.6,11.7 NPOEKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KoHTpobHas paboTa
P 13, Temsr 13.1, 13.2, 13.3, 13.4, BhIOTHEHIE
13.5,13.6
P 14, Tembi 14.1,14.2, 14.3, 14.4, DRSANMCHATHOHHBIX
14.5,14.6 Saatm
IIK 1.1. OcymiecTBasTh P1,Temal.1,1.2,1.3,14,1.5,1.6 TectupoBanue
CAauy-NIpUEMKY ChIpbs U P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 VCTHBIH 0mpoc
PACXOIHBIX MATEPUAJIOB IS P 3, Temer 3.1,3.2,3.3,34 MaTemMaTuaecKuii
MPOU3BOACTBA MOJIOYHOM P 4, Temsi 4.1, 4.2, 43, 44, 45, 4.6, TUKTAHT
47,48,4.9,64.10,4.11
MPOTYKITHH P 5, Tembi 5.1, 5.2 NupuBuayanpHas
I1K 1.2. Opranu3oBbIBaTh P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSITENIbHAs
BBITTOTHCHUC 6.7,6.8,6.9,6.10,6.11 pabora
TEXHOJIOTMYECKUX P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6, Ipencrasnenune
oreparuii IPOU3BOJCTBA 7.7,7.8,7.9,7.10,7.11,7.12,7.13, Pe3yJIbTaToB

MOJIOYHOM MPOIYKIIMHU Ha
ABTOMAaTU3UPOBAHHBIX
TEXHOJIOTMYECKUX JINHUSX B
COOTBETCTBUU C
TEXHOJIOTHYECKUMU
MHCTPYKLUSAMU

JIPB 02, JIPB 04, JIPB 05,

7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3, 12.4

MPAKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

3ammra
WH/IMBUATyaTbHBIX
IIPOEKTOB
KonrtponsHas pabora
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JIPB 06, JIPB 09, JIPB 10, P 13, Temnr 13.1, 13.2, 13.3, 13.4, Brmmonaenue
JIPB 13. 13.5,13.6 9K3aMEHAalMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | 3ananuii

,14.6

P1,Temal.1,1.2,1.3,1.4,15,1.6 TectupoBanue
I1K 2.1. Opranu3oBsIBaTh P2, Tems 2.1,2.2,2.3,2.4,25,2.6 YeTHBIN onpoc
BXOJIHOW KOHTPOJIb Ka4eCcTBa P3, Tempr 3.1,3.2,3.3, 3.4 MaremaTuueckuit
1 6€e30IaCHOCTA MOJIOYHOTO P 4, Temsl 4.1, 4.2, 43, 44, 4.5, 4.6, JUKTAHT

4.7 4.8,4.9,4.10,4.11
CBHIPbSI © BCTIOMOTaTEIhHBIX P 5, Tembr 5.1, 5.2 NunuBuayansHas
KOMIIOHEHTOB, YIIAKOBOUHBIX | p ¢ Tevpr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOsTEIIbHAs
MaTepHao, 6.7,6.8,6.9,6.10, 6.11 pabora
NPOM3BOACTBEHHbIH P 7, Temst 7.1,7.2,7.3,7.4,7.5,7.6, | IlpencraBnenue
KOHTPOJIb 1OTy(habpuKaToB, 7.7,78,7.9,7.10,7.11, 7.12, 7.13, pe3yIbTaTOB

napameTpoB
TEXHOJIOTHYECKUX MPOIECCOB
Y KOHTPOJIb KaueCcTBa
TOTOBOM MOJIOYHOM
MPOIYKIIHH .

1K 2.2. Kontponuposarb
MIPOU3BOJICTBEHHBIE CTOKH U

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, 11.4,
11.5,11.6 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

NPAaKTUYECKUX paboT
3amuTa TBOPUECKUX
pabor

3amura
WHIUBHTyaJIbHBIX
MIPOEKTOB
KonTponbhas padbora

BBIOPOCHI, OTXOIBI Brlinonaenune

MIPOU3BO/ICTBA, IPUTOIHBIE Pl ?45” "1%21.\?1’1 141,142, 143 14.4, 145 BKSaMteaIII/IOHHI)IX

HerI/IFOI[HI:Ie TSt 14.6 3aJaHul

JaJbHEHIIICH

MPOMBIIUIEHHOU

nepepadoTKH.

[1K 2.3.ITpou3BoauTh

nabopaTopHbIe

HCCIIeIOBAaHMS KauecTBa U

0e30ImacHOCTH

nory(aOprKaToOB U TOTOBBIX

MIPOJIYKTOB B IIpoOIIECcCe

MIPOU3BOJICTBA MOJIOYHOU

MPOTYKIIHH.

JIPs 01, JIPB 03, JIPB 08,

JIPB 09, JIPB 13, JIPB 15.

1K 3.1. IlnanupoBath P1,Temal.l,1.2,1.,14,1.5,1.6 TectupoBanue

OCHOBHBIE TIOKA3aTeNN P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6 Y eTHEI ompoc

IPOM3BOACTBEHHOTO P3,Temer3.1,3.2,3.3,3.4 MareMaTHuecKuit

nponecca. P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, HKTAHT
48,49,4.10,4.11

[1K 3.2. IInanupoBath P 5, Tembr 5.1, 5.2 NunuBuayansHas

BBHITIOJTHEHHE paboT P 6, Tem1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSITEIIbHAS

WCITOJTHUTEIISIMH. 6.7, 6.8, 6.9, 6.10, 6.11 pabota

I1K 3.3. Opranu3oBbsIBaTh P7, Temot 7.1,7.2,7.3,7.4,7.5,7.6, [IpencraBnenue

paboTy TpyI0BOTO 71.7,7.8,7.9,7.10,7.11,7.12, 7.13, pe3yJIbTaTOB

KOJUIEKTHBA. 7.14,7.15,7.16, 7.17 MPaKTUYECKUX padboT

I1K 3.4. KonTponuposats

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

3aruTa TBOPUYECKUX
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XO/J] U OLIEHUBATh PE3yJIbTAThI
paboThI TPYAOBOTO
KOJIJICKTHBA.

[1K 3.5. Bectu yuérHo-
OTYETHYIO JOKYMEHTALUIO
JIPs 02, JIPB 03, JIPB 08,

JIPg 10, JIPB 13. 135,13.6

14.5, 14.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

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

pabor

3amura
WHIUBUIYaIbHBIX
MIPOEKTOB
KonrponsHas padora
Brimonnenue
9K3aMEHAIlMOHHBIX
3aJaHuN

PesynbraTel 00y4yeHus

MeTtobl OLICHKH

ITP6 01

c(OpMHPOBAHHOCTD IIPEACTABICHUN 0
MaTEMaTHKE KaK YaCTH MUPOBOM KYJIBTYpbI U
O MeCTe MareMaTUKM B COBPEMEHHOU
IUBWIN3ALUK, O CHoco0ax ONMCaHUs Ha
MaTE€MaTUYECKOM SI3BIKE SIBJICHUN PEAIBHOIO
Mupa

I1P6 02

c(OpMHPOBAHHOCTh IIpEICTaBICHUN 0
MaTEeMaTUYeCKUX HOHATHUAX KaK 0
BOXHEHMIINX  MAaTeMaTU4YECKMX  MOJEISX,
IIO3BOJIAIOIINX ONKCHIBATH U U3Yy4aTh pa3HbIC
IIPOLIECCHI U SBJICHUS; [IOHMMAaHHe
BO3MOKHOCTH AKCHOMAaTHYECKOTO
IIOCTPOCHHUS MaTEMaTUYECKUX TEOPUI

I1P6 03

BIIQJICHUE METOJAMM  JIOKAa3aTelIbCTB U
AJITOPUTMOB pelieHus; yMEHHE ux
IPUMEHATh,  IPOBOJWUTH  JOKa3aTENIbHBIC
paccyXJeHHsl B X0/I€ PEeLICHU 3a1a4

I1P6 04

BJIa/ICHUE CTaHJIaPTHBIMU prueMaMu
peleHus palMoOHaNIbHBIX u
UppaLMOHATIbHBIX, MIOKa3aTeIbHbIX,
CTETICHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPAaBEHCTB, MX CHCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
nporpaMM, B TOM 4YHCIIE Ui MOMCKa IyTH
pelieHnss U WUIIOCTpalMd  PELICHUS
YPAaBHEHUI U HEPABEHCTB

I1P6 05

c(hOpMUPOBAHHOCTh  TPEJCTaBICHUA 00

OCHOBHBIX TIIOHATHUAX, HACIAX W MECTOHax
MaATEMAaTHYCCKOI'O aHalInu3a

ITP6 06

BJIaJICHUC CTaHAApPTHBIMUA npueMamMu
peliCHUA palluOHAJIbHBIX n
HppannnoOHaJIbHBIX, IIOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPUYICCKUX

YpaBHEHUH U HEPABEHCTB, UX CHUCTEM;

OneHka pe3y/nbTaTOB YCTHBIX OTBETOB,
pelieHus 3a1a4 (B TOM 4uClie
po¢ecCuOHaIbHO-OPUEHTUPOBAHHBIX ),
CaMOCTOSITENIbHBIX paboT, MPAKTUIECKUX
pabor, 3a1aHuil 3K3aMeHa
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