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reoMeTpus

cnenuagbHOCcTh 15.02.12 MoHTaXK, TEXHHYECKOEe 00CTyKHUBAHUE U PEMOHT
NPOMBIILJIEHHOT0 000py10BaHuA (110 OTPACJIAM)
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PACCMOTPEHO 1 COI'JTACOBAHO meToamnyeckor komucecunein Konnemka
CeBepoAoHEeLIKOro TeXHOMornyeckoro MHetutyTa (punman) ereQy BO «J1I'y
nm. B. ana»

MpoTtokon Ne 01 oT «13» _ceHTa6pa 2024 r.

Pa3paboTaHa Ha OCHOBe (hefepasibHOro rocyapCTBEHHOr0 06pa3oBaTe/IbHOro
CTaHAapTa CpefHero npoMeccMoHaIbHOro 06pa3oBaHns, YTBEPXKAEHHOMO MPUKa3oM
MwuHo6pHaykn Poccum o1 17.05.2012. Ne 413 (3apeructpupoBaH B MuHtocTe Poccum
07.06.2012 Ne 24480 (nanee @rOC COO), npumMepHoit paboyei nporpaMmmbl
06LLIe06pa3oBaTeIbHON ANCUMNNHBLI «MaTeMaTuKa: anrebpa n Hadyana
MaTeMaTUYecKoro aHasmsa, reoMeTpus» Ans npoeccuoHabHbIX 06pa3oBaTe/ibHbIX
opraHu3auuii.

MpeacepaTenb KOMUCCUN 3amecTuUTeNb JUpeKTopa
(NE 3¢ ‘/ B.H. /leckuH : M% P.M. ®unb
7 G
CocTtasutenb(n):

ApyuaHoBsa puHa iBaHoBHa, npenogasatens CIMNO Konnegyka CeBepofoHELKOro
TEXHO/I0rn4yeckoro nHetutyTa (punman) ®reQy BO «J1IY um. B. dansa».

Pabouyasi nporpaMmMa paccMoTpeHa 1 cornacoBaHa Ha 20 /20 y4ebHbIi rof
lNpotokon Ne  3acepaHns MK oT «__ » 20 T.
Mpeacepatens MK

Paboyas nporpamMmma paccmoTpeHa 1 cornacoBaHa Ha 20 /20 y4yebHbIV rog,
lMpotokon Ne  3acepaHns MK oT «__ » 20 T.
Mpeacepatens MK

Paboyas nporpaMma paccMoTpeHa 1 cornacosaHa Ha 20 /20 y4ebHbIi rog,
lMpotokon Ne  3acepaHns MK oT «__ » 20 T.
MNpepcepnatens MK

Paboyas nporpaMma paccMoTpeHa 1 cornacoBaHa Ha 20 /20 y4ebHbIi rog,
lNpoTtokon Ne  3acepaHua MK oT« _ » 20 T.
Mpeacepatens MK




COJEPXKXAHHUE

. Obwan xapakTepucTuka paboyert NporpaMmbl
06LLie06pa3oBaTelbHON ANCLUUMINHBI

. CTpyKTypa 1 copep>kaHue
06LLie06pa3oBaTelbHON ANCUMNINHBI

. Ycnosus peanusaumm nporpammbl
06LLIe06pa3oBaTeIbHON ANCUMMINHBI

. KOHTpO/b 1 OLeHKa pe3ynbTaToB OCBOEHUS
06LLie06pa3oBaTe/IbHON ANCUUMINHBI
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29

46

48



1. Oo6masn XapaKTePUCTUKA paboueit NMPOrpamMmblI
001meo0pa3oBaTeIbHOM
TUCIHUANIMHBI

1.1. O6uweobpasoBatenbHad aucumniamHa «Marematuka: anrebpa u
Hayasia MaTeMaTMUeCcKoro aHaimns3a, reoMeTpus» SBNSeTCA 06s3aTe/IbHOM YacTbio
06LLIe06pa3oBaTeNIbHOrO LMK/a 06pa3oBaTe/lbHOM NPOrpaMmMbl B COOTBETCTBUM C
®rocC s CIrO no cneunansHoctn 09.02.07 VHMOPMaLMOHHbIE CUCTEMbI W
MporpaMMUpoBaHe, peann3yemon Ha 6a3e 0OCHOBHOIO 06LLEero 06pa3oBaHus.

[Mporpamma paspabotaHa Ha OCHOBaHMM TpebosaHu PIrOC cpepHero
06LLero obpasoBaHMs € Y4ETOM MPOKECCUOHA/IbHOW HanpaB/eHHOCTY Moy4YaeMoM
CcrewLmanbHOCTU.

1.2. lHesn ¥ muIaHUPyeMble Pe3yJbTAThl 0CBOEHUS JUCITUTITIMHBI
1.2.1. Ileau v 3a7a494 JUCHUILIMHBI:

CofepxxaHue nporpaMmmbl 06Lleobpa3oBaTensHoM  aucuunamiel OA4M.01
«MaTematmka: anrebpa W Hayana MaremaTMyecKoro aHanmsa, reoMeTpus»
HanpaB/feHO Ha [OCTWKEHWEe pe3ynbTaTOB €e W3Yy4YeHUs B COOTBETCTBUM C
TpeboBaHusiMn PrOC COO ¢ y4yeToM MPOMECCUOHANILHON HarnpaBieHHOCTH
®drocC Crio

1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOEHUsI 00111e00pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco60e 3HayeHne gucUMNIMHA UMEET Npu POPMUPOBAHNM U PA3BUTUM
06LLKMX KoMneTeHUmin (aanee — OK) 1 npodeccroHanbHbIX KOMNETEHUWIA (aanee —
MK).



Oo6mue Ilianupyemble pe3yjabTaThbl 00y4eHHsl
KOMIIETeHIUH O6mue JAucuunyinHapHble
0K 01 - - TOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTK | - BfafleTb MeTofaMW [0KasaTeNbCTB, alroputMamMu peLueHus
Bbl6upaTh Crnocobbl| MacTepcTsa, TpyAoNtobue; 3afjay; yMeHue (HopMynmpoBaTb ONpeaenieHns, akCuoMbl U TEOPEMb,
peLleHmns 3agad| - rOTOBHOCTb K aKTUBHOW [EeATeNbHOCTY | MPUMEHATb WX, MPOBOAUTL [A0Kas3aTeslbHble PacCyXAeHus B Xofe
NpoecCOHaNIbHON | TEXHOMOFMYECKOM W COUManbHOW  HampaBfeHHOCTW, | peLLeHus 3aaad;
[eATeIbHOCTH CNOCO6HOCTb MHULMMPOBATb, M1aHMPOBATL U - YMeTb OMepupoBaTb MOHATUAMM: CTeMeHb uYuUcna, norapugm
NPUMUHWTENIBHO K| CaMOoCTOATe/IbHO BbINOJHATb TaKyl | UMCna; YMEHWe BbIMOHATL BbIYVCNEHVE 3HaUeHUIA 1 Npeobpa3oBaHus
pasnn4HbIM LeATeNbHOCTb; BbIPaXKEHWNIA CO CTeMeHsIMU 1 norapndmamu, npeobpasosaHust ApobHo-
KOHTEKCTaM - NHTepec K PasINUHbIM cihepam | PaLMOHa/bHbIX BbIPAKEHNI;
NpodeccUoHaIbHON AeATENbHOCTY, - YyMeTb ornepmpoBaTtb MOHATUAMU: pauMoHasbHble,
- OBTI&,U,GHVIE YHUBEpPCa/IbHbIMU yqe6|.|b||v|[/| nppaunoHanbHble, MOKa3aTe/ibHble, CTEMNEHHbIE, ﬂOrapl/Iq)MI/lLleCKl/le,
No3HaBaTeNbHbIMU AeVCTBUAMM: TPUrOHOMETPUYECKNE YPAaBHEHWNSA N HEPABEHCTBA, UX CUCTEMbI; - YMETb
. a) 6a30Bble IOTMYECKMe AeiCTBUS: onepupoBaTb  MOHATUAMU:  PYHKUMS, HenpepbIBHas (hyHKLMS,
i CAMOCTOSTENBHO (hOpMy/MPOBATH | MPOW3BOAHas, nepBoo6pasHas, —onpefeneHHbIN VHTErpan; ymerb
aKTyaM3MpoBaTb  MpoBneMy, — paccmaTpusarh e | HAXOANTb  MPOM3BOAHbIE  3MIEMEHTAPHbIX (byHKLI,I/IUI/I, NCMonb3ys
BCECTOPOHHE; CMpaBOYHble MaTepuanbl; WUCCNeAoBaTb B MPOCTEALIMX  Chyyasx
i yCTaHaBAMBaTh  CYLIECTBEHHbIM MpU3HaK W ()YHKUMM HAa MOHOTOHHOCTb, HaxXo4MTb HamMbO/bLUME U HaUMEHbLUNE

OCHOBaHMA AN CpaBHEHWs,  Knaccugukaumm  u
0600LeHNS;
- onpegenaTtb  UeNM  AeATeNbHOCTM,  3ajaBaTb

napameTpbl U KPUTEPUMN UX JOCTUXKEHNS;

- BbIABNATbL 3aKOHOMEPHOCTWN W NPOTUBOPEYNA B
paccMaTpuBaEMbIX ABMNEHUAX;,

- BHOCUTb KOPPEKTUBLI B AeATE/NbHOCTb, OLLEHUBATb
COOTBETCTBME pPEIY/ILTATOB LEMAM, OLEHMBATb PUCKU
I'IOCI'IEACTBI/II\/'I LEATENbHOCTH,

- - pa3BmBatb KpeatuBHOE MbILLUIEHUE NPU PELLEHNN
XU3HEHHbIX I'IpO6fI€M

- 6) 6a3oBble UCCNeaoBaTeNbCKIE AENCTBUS:
- BNafeTb HaBblKaMn y4ebHO-MCCNe0BaTe/IbCKON 1

3HaYeHns  (DYHKUWA;  CTPOUTb  rpajikM  MHOFOYNEHOB  C
CMO/b30BaHVEM anrnapara MaTeMaTUYecKoro aHanm3a;

- MPUMEHATL NMPOW3BOAHYIO NPV PELUEHUN 3afay Ha [BVDKEHUE;
pewarb MPaKTUKO-OPUEeHTUPOBaHHblE 3afayy Ha Haubosbluve W
HauMeHbLLUME 3HAYEHUSA, Ha HAXOXEHWE MyTW, CKOPOCTU U YCKOPEHWS;
- YMETb OMepupoBaTb MOHATUAMU: pPaLUOHaNbHAA  (DYHKLNS,
nokasaTenbHas (QYHKUMSA, CTeneHHas QYHKLuMA, norapupmMmuyeckas
(OYHKUMSA, TPUTOHOMETPUYECKME (YHKLMKW, 00paTHble (YHKLMK;
YMEHME CTPOUTb TpauKM  U3YYeHHbIX (YHKUMIA, WCNOMb30BaTb
rpakv Npu M3yyYeHU NPOLLECCOB M 3aBUCUMOCTEN, MPU PeLLeHnn
3afia4y u3 Apyrux yyebHbIX NpeLMeToB W 3afay M3 peasibHON XXU3HW;
BblpaXaTb POPMyiamu 3aBUCUMOCTU MeXY BeNNUYNMHAMM,

YMETb peLlaTh TEKCTOBbIE 33ja4M Pa3HbIX TUMOB (B TOM YMC/e Ha
MPOLIEHTbI, ONM U YACTW, Ha AABMXKEHWE, paboTy, CTOMMOCTb TOBapOB 1




MPOEKTHOM HaBblKamu

npobnewm;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3N U
aKTyanuM3npoBath 3agaqvy, BblABUraTb rmnoTesy ee
peLLeHMs, HaX0AMTb apryMeHTbI 4151 JOKa3aTe/IbCTBa
CBOUX YTBEPXAEHWIA, 3aaBaTb NapaMeTpbl U KpUTepum
peLueHms;

aHasM3npoBaTb MOJMyYEHHbIe B XOAe PeLueHnst 3agaum
pe3y/bTaTbl, KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTD,
MPOrHO3MpPoBaTb M3MEHEHME B HOBbIX YCNOBUSX;

- YMeTb MEepeHOCUTb 3HaHMS B MO3HaBATE/IbHYHO U
MPaKTUYECKY 06/1aCTU XKN3HEeAeATeNbHOCTY;

YMETb WHTErpupoBaTb 3HaHUS U3 PasHbIX MPeAMETHbIX
obnacreit;

[EeATeNbHOCTH, paspeLLeHus

BblABUIraTb  HOBble MAew, npeanaraTtb OPUTMHaNIbHbIE
MOAXOAbI W PeLLEHNS:;
- n CNOCOOHOCTb nx MCMNOMb30BaHUSA B

Mo3HaBaTe/IbHOWN 1 COLMa/IbHON NPaKTUKe

YCNyT, Ha/I0T W, 337241 U3 061acT YNpaBAeHUs MMYHBIMU U
cemeliHbIMM (hHaHCaMM); COCTaBNSATb BbIPaXKEHUS, YPaBHEHMS,
HepaBEeHCTBA 1 X CUCTEMbI M0 YCI0BUIO 33[jaum, UCCNeAoBaTh
Mofy4YeHHOe peLLeHne 1 OLeHMBATb NPaBAONOA06GHOCTb PE3Y/bTATOB;

- YMeTb OMepupoBaTb MOHATUAMU: CpeaHee apuiMeTMUECKOE,
MefnaHa, Hanbosbluee N HaVMeHbLUEe 3HaYeHMs, pa3max, Aucrepcus,
CTaHApTHOE OTK/IOHEHWe YMCNOBOro Habopa; YMeTb W3BNEKaTb,
MHTEPNPeTMpoBaTb MHGOPMaUunio, NpPeACcTaBNeHHY B Tabnmuax, Ha
Avarpammax, rpajrkax, 0TpaxkaroLLlyto CBONCTBa peasibHbIX MPOLECCOB
N SBNEHWIA; NPeACTaBNATb MHGOPMaUMIO C MOMOLLbI Tabnuy, u
Avarpamm; uccnefoBaTb CTaTUCTUYECKME [AaHHble, B TOM 4ucie ¢
NMPUMEHEHMEM FpadUyecKX METOLOB M 3/1eKTPOHHBIX CPEeACTB;

- YMETb OnepupoBaTb NOHATUAMM: ClyYaliHbIi OMNbIT U CyYaliHoe
COObITUE, BEPOATHOCTb C/yYalHOro COGLITUS; YMEHWE BbIYUCAATb
BEPOSATHOCTb C MCMOMb30BaHMEM TpatMyecKnx MEeTOLOB; MPUMEHATb
(hOpMy/ibl CMOXEHWUA U YMHOXEHMS| BEPOATHOCTEN, KOMOWMHATOPHbIE
(hakTbl U hOopMynbl NPV PeLleHnN 3afay; OLUEHWBaTb BEPOSTHOCTY
peasibHbIX COOLITUIA; 3HAKOMCTBO CO C/lyYaillHbIMW  BENUUYUHAMU;
YMeHNe NPUBOAUTL NPMMEpPbI MPOSIBNEHUS 3aKOHA 6OMbLINX YMCeN B
NPUPOAHBIX U

06LLECTBEHHBIX ABNEHUSAX;

- YMeTb OMepupoBaTb MOHATUAMW: TOYKa, NpsMast, NIOCKOCTb,
MPOCTPAHCTBO, [ABYFPaHHbIA  yron, CKpewmBatowmecs npsmble,
napannenbHOCTb U NePneHANKYNAPHOCTb MPAMbIX U NIOCKOCTER, Yron
MeXay NpsMbIMKA, YIOa MexXay NpsMOi U NAOCKOCTbIO, YIon Mexay
M0CKOCTSIMW, pacCTosiHMe OT TOYKM [0 MNAOCKOCTW, PacCTOsiHME
MeXAy nNpsMbIMKW, PacCTosHME MeXAy MO0CKOCTAMMW;  YMeHMe
MCNOMb30BaTb MNPV PeLleHMN 3aday M3y4veHHble (DaKTbl M TEOPEMbI
NNaHUMETPUMN; YMEHME OLEHNBATb PasMepbl 06BHEKTOB OKPYXKatoLLEero
Mu1pa;

YMETb ONepupoBaTh MOHATUAMW: MHOTOTPaHHUK, CeYeHMe
MHOTOrpaHH1Ka, Ky6, napannenenvnes, npusma, nupamunia, urypa v
MOBEPXHOCTb BpaLLeHWs, LUINHAP, KOHYC, LWap, cepa, CeYeHns




(hUrypbl BpaLLeHWs, NI0CKOCTb, KacatoLwasncs cepbl, LMANHAPA,
KOHyCa, N/oLwasb NOBEPXHOCTU NUpamujbl, NPpU3Mbl, KOHYCa,
UMAMHAPa, nowaab cepbl, 06beM Kyba, NPAMOYro/ibHOro
napannenenunesa, Npamusl, NPU3Mbl, LAIMHAPA, KOHYCA, Liapa;
YMeHVe 1306pakaTb MHOrOrpaHHMUKIN 1 MOBEPXHOCTY BPALLEHUSA, NX
CEYEHNs OT PYKU, C MOMOLLIbIO YePTEXHbIX UHCTPYMEHTOB U
3N1eKTPOHHbIX CPELCTB; YMEHMNe pacro3HaBaTb CUMMETPUIO B
MPOCTPaHCTBe; YMeHWe pacrno3HaBaTb npasu/ibHble MHOTOrPaHHUKW;

- YMETb OnepupoBaTb MOHATUAMU: [BWXXEHWe B MPOCTPaHCTBE,
nofo6Hble (UIypbl B MNPOCTPAHCTBE; WCMOMNb30BaTb OTHOLLEHME
nnowazaen noBepxHocTel 1 06beMOB NOAOOHbLIX (UIYP MPY PeLLeHNN
3afay;

- YMETb BbIYUCNATL FEOMETPUYECKME BENUYUHbI (47MHa, Yrof,
nnowans, 06bem, NoWaab MOBEPXHOCTU), WCMOMb3YH WU3YyYeHHble
(hopMynbl N METOARI;

- YMETb OMepupoBaTb MOHATUAMMW: MNPAMOYrofibHas CcucTeMa
KOOPAMHAT, KOOPAWMHATbl TOYKW, BEKTOP, KOOPAMHATbl BEKTOPa,
CKansapHoe Npowv3BefieHVe, Yron Mexzay BeKTopamu, CymMMa BEKTOPOB,
Mpou3BeAeHNe BEKTOPA Ha YWC/IO; HAXOAMUTb C MOMOLLLI M3YYeHHbIX
(hopMyn KOOpAWHaTbI CepefuHbl 0Tpe3Ka, pacCTosiHue Mexay ABYMms
TOYKamu;

- YMETb BblOMpaTh NOAXOAALLMIA N3YUYEHHDBIA METOS, AN1S PELLEHMS
3a/lauun, pacrosHaBaTb MaTeMaTUyeckue (aKTbl U MaTemaThyeckue
MOZENN B MPUPOLHLIX W OO6LLECTBEHHbLIX SBNEHUAX, B WCKYCCTBE;
YMeHWe NpUBOANUTL NPUMePbl MaTeMATUYECKUX OTKPLITUI POCCUINCKOIA
1 MMPOBOI MaTemMaTUyeCcKOon HayKu.

- YMeTb OMepupoBaTb MOHATUAMMW: OMpeAeneHne, akcuoma,
Teopema,  CneAcTsve,  CBOWCTBO,  MpW3HAK,  [OKAa3aTe/lbCTBO,
paBHOCW/IbHbIE (POPMYNNPOBKK; YMeHUe opMynnpoBaTb 06paTHOe u
MPOTMBOMNOMIOXKHOE  YTBEPXJEHWe,  MPUBOAUTL  NPUMEPbl U
KOHTPMpMMepbl, MCMOMb30BaTb METOL MaTemMaTuyeckonm WHAYKUMU;
MPOBOAWTb [0Ka3aTeNbHble PACCYyXXAEeHUs Npu  pelleHnn  3afad,
OL,eHMBATb JIOrMYECKYH MPaBUIbHOCTb PaCcCy>XKAEHI;




- YMeTb OMepupoBaTb MOHATUSAMU: MHOXECTBO, MOAMHOXECTBO,
ornepaumMn Haf MHOXeCTBamu; YMeHWe WCMo/b30BaTb TEOPETUKO-
MHOXECTBEHHbIA annapaTr A1 OnucaHus peasibHbIX MPOLECCOB U
ABMEHUIA NPU peLleHnn 3afa4vy, B TOM 4uCle U3 JApYrux Y4yebHbIX
npeaMeToB;

- YMeTb OnepupoBaTth MOHATUMSAMW: rpad), CBA3HBIA rpad, Lepeso,
UMKN, rpad Ha NJOCKOCTM; YMeHVe 3afaBaTb M ONUCbIBaTb rpagbl
pasInyHbIMK criocobamu; UCMosb30BaTh rpagbl NP peLleHnn 3aaay;

- yMeTb  CBOOOLHO  OMEepuMpoBaTb  MOHATUAMMW:  COYETaHue,
MepecTaHOBKa, YMCNO COYETaHWI, YUCIO MNepPecTaHOBOK; OUHOM
HbOTOHA; yMeHMe NpUMeHATb KOMOVMHATOPHbIe (haKTbl U

paccy>XAeHuns 41 peLleHns 3atay;

- YMeTb OMepupoBaTb MOHATUAMMW: HATypasbHOE 4YWCNO, Lienoe
4ncno, OCTaTOK MO MOAY/I, pPaLMOHa/IbHOE YWCIO0, MppaLoHaibHOe
YMCNO,  MHOXECTBA  HaTypa/ibHblX,  LenblX,  paumOHa/IbHbIX,
[eNCTBUTESIbHbIX YMCeN; YMEHWNE UCNO/b30BaTb NMPU3HAKN LeNIMMOCTH,
HaMMEHbLUWIA O6LMIA [JennTenb W HauMmeHbluee o06Llee KpaTHOe,
anroputMm EBkNnpa npu pelseHny 3afad; 3HaKOMCTBO C Pas/NYHbIMMU
MO3ULMOHHBIMU CUCTEMAMM CUUCIEHUS;

- YMeTb CBOOGOAHO OMepMpOoBaTb MOHATMSIMU: CTEMEHb C LEeNbIM
nokasatesieM, KOpPeHb  HaTypajibHOW  CTeneHW, CTeneHb C
pauMoHa/lbHbIM  MOKa3aTenem, CTeneHb C  [AeNCTBUTENbHbIM
(BeLecTBEHHbIM) MOKasaTesieM, IorapuM YmMcna, CUHYC, KOCUHYC U
TaHreHC NPOM3BO/IbHOIO YNCNE;

- YMeTb OMnepupoBaTb MOHATUAMU: TOXAECTBO, TOX/AECTBEHHOE
npeobpas3oBaHve, ypaBHeHWe, HepaBeHCTBO, CUCTEMA YPaBHEHWI W
HEepaBeHCTB, PaBHOCW/IbHOCTb YPaBHEHWI, HEPaBEHCTB W CUCTEM,
pauuoHasibHble,  MppauuoHa/ibHble, MOKasaTe/lbHble,  CTEMeHHbIe,
norapumMmyeckune, TPUrOHOMETPUYECKME YPaBHEHUS, HEPaBEHCTBA U
CUCTEMbBI; YMEHWEe pellaTb YPaBHEHWS, HepaBeHCTBA W CUCTEMbI C
MOMOLLbIO Pas/IMYHbIX MPUEMOB; peLlaTb YpaBHEeHWs,, HepaBeHCTBa U
CUCTEMbI C MapameTpoM; MNPUMEHSATb YPaBHEHWUS, HEpPaBEHCTBa, WX
CUCTEMbI AN PeLLeHNs MaTeMaTUYeCKMX 3a4a4 1 3afa4y M3 pas/iMyHbIX




06/1acTein HayKu 1 peasibHOM XXU3HU;

YMeTb CBOOOAHO OMepupoBaTh NMOHATUAMU: FpauK PyHKLMK, obpaTHas
(DYHKUMSA, KOMNO3NLUUA PYHKLWIA, TMHENHAA (DYHKLWSA, KBagpaTUiHas
(DYHKUMA, CTeMNeHHan PYHKLMA C LieNIbIM NoKasaTenem,
TPUTOHOMETPUYECKME PYHKLUN, 06paTHbIE TPUrOHOMETPUYECKME
(DYHKLMK, NOKa3aTenbHas 1 norapuipmmyeckas GyHKLUUN; yMeHme
CTPOUTb rpauKy (YHKLMIA, BbINOMHATL NPeobpasoBaHus rpamKos
(OYHKLMNA;

YMeHVE UCMOo/b30BaTh rpatnkm yHKLUMIA 41 U3yHeHUs NPOLLECCOoB U
3aBMCMMOCTE Npu peLLeHnm 3agad U3 Apyrnx y4ebHbIX NpeaMeToB 1
3 peasibHOW YXXM3HW; BblpaXkaTb POPMYamu 3aBUCUMOCTU MEXIY
BeNMYMHaMU;

YMeHvie CBOGOAHO ONepurpoBaTh MOHATUAMU: YETHOCTb (DYHKLUK,
NepUoANYHOCTb (YHKLMK, OFPaHNYeHHOCTb (DYHKLMKU, MOHOTOHHOCTb
(DYHKUMK, IKCTPEMYM (DYHKLMMW, HanbOo/bLLIee N HAMMEHbLLIEE 3HAYEHNS
(hYHKLMM Ha NPOMEXYTKE; YMEHWE NMPOBOANTb UCC/eL0BaHMe
(hyHKUNK;

YMEHME 1CMOob30BaTb CBOMNCTBA U rpaKu hyHKLUMIA AN peLleHNS
YPaBHEHWIA, HEPaBEHCTB M 3afay C napameTpaMu; n306paxarb Ha
KOOPAWHATHOM M/I0CKOCTU MHOXECTBA PELLEHUI YpaBHEHN,
HEpaBeHCTB N UX CUCTEM;

YMeTb CBOOOAHO OMNepupoBaTb MOHATMAMU: MOC/EL0BaTeNbHOCTb,
apumMeTmnyecKas  nporpeccus,  reoMeTpuyeckasd  Mporpeccus,
0eCKOHe4YHO YOblBalOLLAsA reoMeTpuyeckass Mporpeccus; yMeHue
3afaBaTb  NOCMefoBaTe/IbHOCTM, B TOM 4uCle C  MOMOLLbHO
PEKYPPEHTHbIX (hOpMYy;

YMETb  OMepupoBaTb  MOHATUAMMW:  HEMpPepPbIBHOCTb  PYHKLMW,
acMMNTOTbl rpauka ¢yHKUWMW, MepBas W BTOpas MNpPOW3BOAHASA
(DYHKUMKW, TEeOMETPUYECKUA U  (DU3NYECKMIA CMbICST NPOU3BOAHOM,
nepoobpasHas, ONpefefieHHbIn  WHTerpan; yMeHWe  HaxoauTb
acMMNTOTbl rpagnka (YHKUWUKW; YMEHWe BbIYUCAATL MPOU3BOAHbIE
CYMMbl, NMPOU3BELEHNS, YAaCTHOIO M KOMMO3NLUMKN (DYHKLMIA, HAXOAUTb
ypaBHEHME KacaTeNbHOW K rpauky (DYHKLUWMW, YMEHWE WCMOb30BaTb
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MPOM3BOAHYIKO  A/18  UCCMEfOBaHUA  (PYHKUWA, [N HaxoXAeHWus
Hau/yJllero pelleHnss B MPUKNagHbIX, B TOM YuC/ie COUMA/IbHO-
9KOHOMUYECKUX U (IU3NYECKUX 3afadax, 41 OnpesenieHns CKOpoCTU 1
YCKOPEHUs; HaxoAuTb NAowWwaan u o006beMbl (Uryp C MOMOLLbHO
WHTerpana; NpMBOAUTL MPUMEPbI MaTeMaTUYeCKOro MOZEeNMPoBaHus C
MOMOLLbIO AnddepeHUmManbHbIX YpaBHEHWA;

YMETb OnepurpoBaThb MOHATUAMU: KOMIMIEKCHOE YNC/IO0, COMPSXEHHbIe
KOMM/EKCHble Yncna, MOy b U apryMeHT KOMMIEKCHOr 0 Yncna, hopma
3anmncy KOMMIEKCHbIX yncen (reoMeTpuyeckas, TPUroHOMETPUYECKas 1
anrebpanyeckas); ymeTb NPOM3BOANTb apuMeTUUECKNE AENCTBUSA C
KOMM/EKCHbIMW YncnamMu; NPUBOAUTL NPUMEPbI UCMOJb30BaHNS
KOMM/EKCHbIX

yumcen;

YMeTb CBOGOHO OMepupoBaTh MOHATUAMU: CpefHee apu(MeTUYECKOE,
MeauaHa, Hambosbllee U HaVIMeHbLLee 3HayeHus, pasMax, Aucnepcus,
CTaHJApPTHOE OTK/IOHEHWe A/ OMUCaHUA YMCMOBbIX [LAHHbIX; YMEHWe
nccnefoBaTb CTaTUCTUYECKUE AaHHble, B TOM YKUC/E C NMPUMEHEHVEM
rpauyecknx MeTOLOB W  3MEKTPOHHBbIX CPeACTB;  rpauyecku
nccnefoBaTb  COBMECTHble  HabMOAeHWA C  MOMOLUBIO  AuarpaMm
paccevBaHVs 1 NIMHENHOW perpeccuu;

YMETb HaX04UTb BEPOSATHOCTM COBLITUI C UCNO/b30BaHNEM
rpauyecknx MeToLoB; NPUMEHSATL 418 peLLeHns 3agay (hopmy bl
CNOXKEHMSI 1 YMHOXKEHMSI BEPOSITHOCTEN, (hopMy y NOHOW
BEpPOATHOCTU, hopmyny BepHynv, KOMGUHATOPHbIE aKTbl 1
(hopMy/ibl; OLEHMBATbL BEPOSTHOCTU peasibHbIX COOLITUIA; YMeHMe
OnepupoBaTh MOHATUAMU: C/lyYaliHas BENMUMHA, pacnpeseneHne
BEPOATHOCTEN, MaTeMaTUUeCKOe OXuaaHue, ANCnepcns N CTaHgapTHoe
OTK/IOHEHMWe CyYainHOW BEIMUMHBI, (PYHKLMW pacnpeaeneHmns u
NNOTHOCTW PaBHOMEPHOr 0, NOKa3aTe/lbHOro M HOPMaslbHOro
pacrpegeneHunin; ymeHue Ucnosib3oBaTb CBOMCTBA U3YUEHHbIX
pacrnpegeneHuin 4nsa peLleHns 3afay; 3HaKOMCTBO C MOHATUAMM: 3aKOH
60/bLUMX YKCEN, METOAbI BbIGOPOUHbBIX UCCNELOBAHWNIA; YMEHNE
NPUBOAUTL MPUMEPbLI NPOSBNEHUSA 3aKOHa 60/IbLUMX YKCeN B
MPUPOLHBIX 1 06LLECTBEHHBIX ABNEHUAX; - YMETb CBO6OLHO
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OnepupoBaTh MOHATUAMU: TOUKA, NPAMas, NIO0CKOCTb, MPOCTPAHCTBO,
OTPe3s0K, NyY, MI0CKWI Yron, ABYrPaHHbIA Yros, TPeXrpaHHbIin yron,
rnepecekaroLLmecs, napannenbHble U CKpPeLLMBatoLLMecs Npsambie,
napasnenbHOCTb 1 NepreHANKYNAPHOCTb NPAMBIX U MIOCKOCTER, Yron
MeXAy MPAMbIMU, Yron MeXay NpsMOiA 1 MI0CKOCTLIO, Yo/ MeXy
MAOCKOCTAMU; YMEHMWe UCNO/b30BaTh NPU PeLleHnm 3a4ay U3yYeHHble
(haKTbl 1 TEOPEMbI NIAHUMETPUN; YMEHMWE OLLeHMBATbL pa3mepbl
06BHEKTOB B OKPY>KatoLLLeM MUPE; YMEHVE OMepupoBaTb NOHATUAMM:
MHOrOrpaHHWK, cevyeHne MHOMOrpaHHNKa, NPaBubHbIA MHOrOrpaHHUK,
npu3mMa, Nupamunga, purypa n noBepxHOCTb BpaLLeHNs, LUINHAP,
KOHYyC, Lap, cepa, pa3BepTka NOBePXHOCTM, CeYeHNS KOHYCa 1
UMANHAPA, NapasienbHble 0CK UM OCHOBaHMIO, CeYeHNe LLapa,
M0CKOCTb, KacaroLasca cepbl, LUAMHAPA, KOHYCa; YMEHUe CTPOUTb
CeyeHne MHOrOrpaHHMKa, N306paxxaTb MHOMOrpaHHUKN, (Urypbl
MOBEPXHOCTU BPALLEHNS, UX CEYEHUS, B TOM YMCIE C MOMOLLBHO
3NEKTPOHHbIX CPEACTB; YMEHME MPUMEHSATL CBOCTBA FEOMETPUYECKNX
(uryp, caMocTosTeNlbHO (HOPMY/IMPOBATh OMpeseSieHNs U3yvaembIx
(uryp, BblABUraTb FMNOTE3bI O CBOWCTBAX W MPU3HaKaX
reoMeTpuyecknx uryp, 060CHOBbIBATL W/ OMPOBEPraThb UX; YMeHMe
MPOBOAMTL KacCUPMKaLMIO (Uryp No pasnnyHbIM NpU3HaKam,
BbIMOJ/IHATL HEOOXOAVMbIE LONONHUTE/bHbIE NOCTPOEHUS;

yMeTb CBOOOAHO OMepupoBaTh MOHATUAMUW: NowWwans GuUrypbl, 06bem
(Urypbl, BeMYMHA Yrna, paccTosiHAe OT TOYKW [0 MNJIOCKOCTH,
paccTosHWe MeXay npsAMbIMA, PacCTOsiHUE MEeXAY MIOCKOCTAMM,
nnowass cepbl, NIOWALL MOBEPXHOCTY NUPamMUAbl, NPU3Mbl, KOHYCa,
umnuHapa, obbem  Kyba, NpAMOYrofbHOrO  napannenenunesa,
nupamubl, NpU3Mbl, LWAWHAPE, KOHYCa, LUapa; YMeHWe HaxoauTb
OTHOLLEHMe 06bEMOB MOA0OHBIX (UTYP;

YyMeTb CBOOOLHO OnepupoBaTb MOHATUAMM: ABMXKEHWE, NapaifieNbHbIi
MepeHoc, CUMMETPUA Ha MAOCKOCTM W B MPOCTPaHCTBE, MOBOPOT,
npeo6pasoBaHve Nogo6ms, NogobHbIe (Urypbl; YMEHME pacrno3HaBaTb
paBHble MU NOAOGHbIE (Urypbl, B TOM YWUCNe B MPUPOLE, WCKYCCTBE,
apXMTEKTYpe; YMeHWe WCMNob30BaTb FeOMeTPUYeCKMe OTHOLLUEHNS,
HaxXoAWTb FeOMETPUYECKME BENMYMHDBI (4MHa, YTo/, naowans, 06bem)
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npy pelleHnn 3agady u3 Spyrux yyebHbIX NpPesMeToB M U3 peasibHONA
XN3HU;

YMeTb CBOOOJHO OMepupoBaTb NMOHATUAMU: NPAMOYTO/ibHasA cMcTemMa
KOOPAMHAT, BEKTOP, KOOPAUHATbLI TOUKM, KOOPAMHATLI BEKTOPa, CyMMa
BEKTOPOB, NPON3BEAEHME BEKTOPA Ha YMCIO0, Pa3noXKeHWe BeKTopa Nno
6asucy, CKansapHoe NPon3BeAeHe, BEKTOPHOE NPON3BESEHNE, YTron
MEX [y BEKTOPamu; YMEHME NCNOb30BaTb BEKTOPHbIN 1
KOOPAMHATHbIN METO/ NS PELLEHMS TeOMETPUYECKUX 3aad 1 3ajad
ApYrux y4ebHbIX NPeAMeTOB; ONepupoBaTh NOHATUAMU: MaTpuULa 2X2 1
3x3, onpegenuTeNib MaTpuLLbl, FeEOMETPUYECKINA CMbICN ONpeSenuTens;
YMeTb MOJENMpoBaTb peasibHble CUTyauuu Ha A3blKe MaTeMaTuKu;
COCTaBNATb BbIPWKEHWS, YPaBHEHWS, HepaBeHCTBA U MUX CUCTEMbI MO
YCMOBMIO  33flau,  WUCCNefoBaTb  MOCTPOEHHblE  MOAenM ¢
MCMNOJb30BaHMEM arnapara anrebpbl, MHTepnpeTUpPoBaTh MONYYEHHbIN
pesy/bTaT; CTPOUTb  MaTeMaTuyeckue MOLEIM € MOMOLLbIO
reOMeTPUYECKMX MOHATUIA M BEMUYMH, pellaTb CBSI3aHHble C HUMWU
NpakTWYecKMe 3aflaun; COCTaBNATb BEPOATHOCTHYIO MOfenb WU
MHTEPNPeTUPOBaTb MO/YYeHHbIV pe3y/bTaT; pewaTtb NpUKIagHble
3aflaynm  cpeActBaMuM  MaTeMaTMYeckoro aHaamsa, B TOM  uucre
coumanbHo-

3KOHOMMYECKOT0 U (hI13MYECKOr0 XapaKTepa;

- YMeHMe BblOupaTb MOLXOLALLMA METOZ, ANA peLueHns 3aauu;
MOHUMaHMEe 3HAYMMOCTU MaTeMaTVKM B WU3YYEHWUM MNPUPOAHBLIX U
O6LLECTBEHHbIX MPOLLECCOB W  ABNEHWUIA; YMeHMe pacro3HaBaTb
MposiB/ieHMe 3aKOHOB MaTeMaTUKW B UCKYCCTBE, YMeHWe MPUBOAUTb
NpvMepbl  MaTeMaTUYeCcKMX OTKPbITUA POCCUIACKOM ¥ MUPOBONA
MaTeMaTUYeCcKon HayKMW.

OK 02
Vcronb3oBaTb
COBPEMEHHbIE
CpefcTBa Nomcka,
aHanmsau

B 06nacTu LeHHOCTN Hay4YHOr 0 NO3HaHWS:

- ChopMMPOBAHHOCTb MUPOBO33PEHMS,
COOTBETCTBYIOLLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKuW 1 06LLECTBEHHOW NPaKTUKKN, OCHOBaHHOIO Ha
Avanore KynbTyp, CNoCO6CTBYHOLLEr0 OCO3HAHMIO

- YMETb OMepupoBaTb MOHATUAMU: pPaLUOHaNbHAA  (DYHKLNS,
nokasaTenbHas (YHKUMSA, CTerneHHas (QYHKLUA, forapumMmnyeckas
(OYHKLMSA, TPUTOHOMETPUYECKME (DYHKLUMKW, 0bOpaTHble (YHKLMNK;
YMEHME CTPOUTb TpauKM  U3YYeHHbIX (YHKUMIA, WCNOMb30BaTb
rpaykv Npu M3yyveHU NPOLLECCOB M 3aBUCUMOCTEN, MpU pPeLLeHnn
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MHTepnpeTauum
nHopmaLmn, n
MH(OPMALIMOHHbIe
TEXHONMOTUN OIS
BbIMONMHEHNA  3ajad
NpPoheccMoHaIbHOM
[eATeNnsHOCTH

CBOEro MecTa B MOINKY/NIbTYPHOM MUPE;
- COBEPLUEHCTBOBAHME A3bIKOBOW M YMTaTe/IbCKOM
KyNbTYypbl KaK CPeACcTBa B3aUMOAENCTBUS MEXAY
NIOABMU 1 MO3HAHWA MUPa;

- 0CO3HaHWe  LIEHHOCTU Hay4Ho
[eaTeNbHOCTN, TOTOBHOCTb  OCYLLIECTBNATb
MPOEKTHYIO W NUCCNeoBaTe/IbCKYHO

[eaTeNbHOCTb MHAMBUAYANILHO 1 B Tpynne.

OBnafieHne  yHMBepCasibHbIMW  Y4eBHbIMK

no3HaBaTe/lbHbIMW AeCTBUAMU: B) paboTa ¢

NH(opMaLmeil:

B/1afleTb HaBblKaMW MOy4YeHUs NH(opMaLnn 13

MNCTOYHUKOB Pa3HbIX TUMNOB, CAMOCTOSTE/IbHO

OCYLLECTB/IATL MOUCK, aHa/IU3, CUCTEMATU3ALUIO 1

NHTEeprpeTauuio MHHMopMaLnn pasnyHbIX BULOB U

(hopM NpesCTaB/eHNS;

- co3faBaTb TEKCTbl B Pas3M4YHbIX (opmaTtax C

YYETOM  Ha3HayeHus  UHGopMaumMm 1 LeNeBoi

ayauTopuu, BblGrpas oNnTUMaibHYH hopmy

npeAcTaBNeHNs N BU3yanm3aumu,

- OLEeHMBaTb  [10CTOBEPHOCTb,

NermMTUMHOCTb

NH(opMaLUK, ee COOTBETCTBIME NPaBOBbLIM U

MOP&a/IbHO3TUYECKUM HOpMaM;

- MCMosib30BaTh CPeAcTBa  MH(OPMAUMOHHBIX U

KOMMYHVKAUMOHHBLIX  TEXHOMNOTUA B PELLEHUN

KOTHUTUBHbIX, KOMMYHUKaTUBHbIX 1 OpraHu3aLMOHHbIX

3afja4 C cobntogeHnem TpeboBaHWMIn  3PrOHOMUKM,

TEXHUKM 6€30MacHOCTUN, TUTMEHbI, PECYPCOCOEPEXEHUS,

NPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMALIVMOHHOM

6e30nacHOCTU;

3aflay 13 gpyrux yyebHbIX NpeamMeToB W 3afay U3 peaslbHOM XKU3HU;
BblpaXaTb (POPMyamm 3aBUCUMOCTU MEXAY BeNMUYUHAMMK,

- YMeTb OMepupoBaTb MOHATUSAMU: TOXAECTBO, TOXAECTBEHHOEe
npeobpas3oBaHne, ypaBHeEHMe, HepaBeHCTBO, CUCTEMA YpPaBHEHUIA U
HepaBeHCTB, PaBHOCW/IbHOCTb YpPaBHEHWI, HEPaBEHCTB W CUCTEM,
pauMoHaNbHble,  MppauMOHa/IbHble,  MOKasaTeflbHble,  CTEMEHHbIE,
norapugMmyeckme, TPUroOHOMETPUYECKME YPaBHEHWS, HepaBeHCTBa U
CUCTEMbI; YMETb peLlaTb YpaBHEHWUS, HepaBeHCTBA W CUCTEMbI C
MOMOLLbIO pa3/INyHbIX MPUEMOB; pellaTb YpaBHEHMS, HepaBeHCTBa U
CUCTEMbI C MapamMeTpoM; MPUMEHSATb YpPaBHEHMUS, HepaBeHCTBa, WX
CUCTEMbI AN peLleHns MaTeMaTUYecKnX 3adad 1 3a4ay U3 pasimyHbIX
o6nacTeil HayKn 1 peasibHON XXN3HN;

YMeTb CBOOOAHO OMepMpoBaTb NOHATUAMW: ABVKEHWE, NapanieNbHbIN
MepeHoc, CUMMETPMS Ha NIOCKOCTU U B MPOCTPAHCTBE, NOBOPOT,
npeobpasoBaHve Nogo6ms, NOA06HbIE PUIYpPbI; YMETb pacno3HaBaTb
paBHble 1 NOA06HbIE (UTypbl, B TOM YMC/E B MPUPOAE, UCKYCCTBE,
apXMTEKTYpE; YMETb UCMONb30BaTb FEOMETPUYECKME OTHOLLEHNS,
HaxoAWTb FreOMeTPUYECKME BENNUMHDI (4MHa, YIoN, NAoLaab, 06bem)
NPV peLLeHnn 3a4a4 13 apyrmx y4ebHbIX NpeaMeToB 1 U3 peasibHOM
XKN3HN
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- BMafeTb HaBblKaMW pacro3HaBaHWsl W 3aLUTbI
MHhopmaLn, MHHOPMaLMOHHON 6e30MacHOCTH
NINYHOCTK

OK 03
MnaHupoBaTh U
peasin3oBbIBaTh
cobCTBEHHOE
npogeccMoHaIbHoe
1 NINYHOCTHOE
pasBuTue,
npegnpuHUMAaTe/bC
KYI0 [esiTeNlbHOCTb
B
npoeccnoHabHoOM
cthepe,
1CNonb30BaTh
3HaHWA No
(hrHaHCOBOM
rpamoTHOCTM B
pasNyHbIX
YU3HEHHBIX
cUTyaumsax

B o6nactv fyX0BHO-HPaBCTBEHHOIO BOCMUTAHNUS:

- - C(hOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS,
3TMYECKOT0 NOBeAEHUS;

- CNOCO6HOCTL OLEHMBATbL CUTYauUuto U NPUHMMATb
OCO3HaHHble peLUeHns, OPUEHTUPYACb Ha MOPa/IbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTMW;
- 0CO3HaHWe  JINYHOrO

NoCTpPoeHue

YCTOMYMBOro 6yAyLLEro;

- OTBETCTBEHHOE OTHOLLEHME K CBOUM POANUTENAM W
(wnn) Opyrum ysieHam CeMbM, CO3[4aHUKO CEMbWM Ha
OCHOBE OCO3HAHHOTO MPUHATUA LEHHOCTeN CeMeliHOM
YXV13HW B COOTBETCTBUW C TPaAULMAMM Hapogos Poccuu;
OBnafieHne YHMBEPCA/IbHbIMU  PErynsaTUBHbLIMU
[EeACTBUAMM:

a) caMmoopraHu3auus:

CaMOCTOSATE/IbHO OCYLLECTBNATL MO3HABATE/IbHYHO
[eATeNbHOCTb, BbIABNATL NPO6/IEMbI, CTABUTb W
(hopMynMpoBaTh COOBCTBEHHbIE 3aa4M B

BK/aJa B

06pa3oBaTe/ibHol OEATENBHOCT M XKU3HEHHbIX
cuUTyaumsx;

- CaMOCTOSITe/IbHO  COCTaBMATb  MJiaH  PeLLeHNs
NpoGnemMbl C  YYeTOM  WMEKLIMXCS  Pecypcos,

CO6CTBEHHbIX BO3MOXHOCTEN 1 NPeANOYTEHWIA;
N1aBaTb OLIEHKY HOBbIM CMTYyaLMsIM; COCOBCTBOBATb
(hOpMMPOBaHMIO 1 NPOABNEHMIO LLIMPOKOI 3pyAnLnn B
pasHbIX 061acTAX 3HaHWUIA, MOCTOSIHHO NOBbILIATL CBOA
06pa3oBate/ibHbIN U Ky/bTYPHbIA YPOBEHb; 6)

- yMeTb ornepupoBaTb MOHATUAMMU: paLyOHa/bHbIE,
MppauMoHanbHble, NOKasaTeNbHble, CTEMEHHble, NOrapumMUUeckue,
TPUrOHOMETPUYECKME YPaBHEHMS U HEPABEHCTBA, X CUCTEMbI;

- YMeTb OMepupoBaTb MOHATUSIMW: MHOTOrpaHHUK, CeyeHue
MHOrorpaHHuvKa, Ky6, napannenenvnes, npusma, nupamuaa, gpurypa un
MOBEPXHOCTb BpPALLEHMS, LUWAUHAP, KOHYyC, LWap, cdepa, ceuyeHus
(mrypbl BpalleHWs, MNOCKOCTb, Kacatollascs cgepbl, UMANHAPA,
KOHyCa, nnowadb MOBEPXHOCTU MMpaMuabl, NPU3Mbl, KOHYcCa,
UMNMHApa, nnowadb cdepbl, 06beM Ky6a, MNPSMOYronbHOro
napannenenunena, NUpamybl, NPU3Mbl, LMAUHAPA, KOHYyCa, LIapa;
YMeHVe M306pakaTb MHOTOrpPaHHWKA W MOBEPXHOCTY BPALLEHUs, X
CEUEHUS OT PYKU, C TOMOLLUBI UYEPTEXHbIX WHCTPYMEHTOB U
3NEKTPOHHBLIX  CPEACTB; YMeTb  pacro3HaBaTb CUMMETPUIO B
MPOCTPAHCTBE; YMETb Pacro3HaBaTh NPaBU/bHbIE MHOFOTPaHHUKN;
YMETb OMepupoBaTh MNOHATUSMM: NMPSMOYTO/bHAas CMCTEMA KOOPAMHAT,
KOOpAMHATbI TOUKW, BEKTOP, KOOPAMHATbI BEKTOPA, CKa/sipHOe
npousBeaeHne, Yron Mexay BeKTopamu, CyMMa BEKTOPOB, PacCTOsiHME
MeX[y ABYMS TOUKaMu, KOOPAMHATbI CepeuHbl OTPe3Ka.
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CaMOKOHTPO/b:

- MCMOMb30BaTb MPUEMbl PEqEKCUN A1 OLEHKM
CUTyaumn, BbIGOpa BEPHOTO PeLLEHMS;

- - YMeTb OLEHMBAaTb PUCKM W CBOEBPEMEHHO
MPVHMMATb PELLEHNS MO UX CHDKEHWIO;

B) SMOLIMOHA/bHBIA  MHTENNEKT,  MpeanonaratoLuii
C(HOPMUPOBAHHOCTb:
- BHYTPEHHE/ MOTMBALMK, BK/OYAlOLLEN

CTPEMNEHME K JOCTVKEHUIO LeNn 1 ycnexy, onTUMU3Mm,

MHUUMATUBHOCTb, YMEHWe [eNCTBOBaTb, WCXOA4A W3
CBOMX BO3MOXXHOCTEMN;
- aMMaTMK, BKKOYaKOLLEN CMOCOBHOCTb MOHUMATb
3MOLIMOHaNIbHOE COCTOsIHME APYTUX, YYUTbIBATb €ro npu
OCYLLECTBNIEHNM  KOMMYHUKaUMW,  CMOCOBHOCTbL K
COYYBCTBMHIO U COMEPEXMBAHNIO;

COLMaNbHbIX HaBbIKOB, BK/THOYAOLLMX COCOBHOCTb

BbICTpavBaTb OTHOLLEHMS C APYTMMUN NHOABMMU,

3a60TUTbCA, NPOSABAATbL MHTEPEC M pa3peLlaTb KOHQINKTbI

OK 04
SddexTrBHO
B3aMMO[eliCTBOBATb
1 paboTarh B
KONNeKTuBe u
KOMaHze

- FOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOATENIbHOCTN
N caMmoonpeneneHunto,

- -0BMafileHne  HaBblKaMM  y4yeBHo-
nccnefoBaTeNlbCKOW,  MPOEKTHOM U couManbHOW
[eATeNbHOCTY;

OBnafieHne YHMBEPCA/IbHBbIMA  KOMMYHUKATUBHbIMM
AeACTBUAMM:

6) COBMECTHas AesTeNbHOCTb:

- MOHUMaTb U UCMONb30BaTb
KOMaHZAHOW Y UHAMBUAYaNIbHON paboThl;
- NMPUHUMATL  LeIM  COBMECTHON  AeATe/IbHOCTH,
OpraHu130BbIBaTb Y KOOPAMHUPOBATb [AENCTBUS MO ee
[AOCTUDKEHWUIO: COCTaBNSATh MNaH AeCTBUNA,

NpenMmMyLLecTsa

- YMeTb OnepupoBaTh MOHATUAMM: CyYaiHbIN ONbIT U CllyYainHoe
CO6bITVE, BEPOATHOCTL C/Iy4aNHOro COOLITUSA; YMETb BbIYUCIATD
BEPOSATHOCTb C UCMO/Ib30BaHWEM rparyecKnx METOLOB; MPUMEHATb
(hopMy/ibl CIOXKEHUS N YMHOXEHWS BEPOATHOCTEN, KOMOMHATOPHbIE
(hakTbl 1 (hOpMY/ibl NPU PeLeHnn 3a4ay; OLeHMBaTb BEPOATHOCTYU
peasibHbIX COObITWIA; 3HAKOMCTBO CO C/lyHYaiHbIMU BENIMUYNHAMU;
YMeHWe NPUBOANTL NPUMEPLI NPOSBEHNS 3aKOHa 60/bLUINX YMCeN B
MPUPOAHBIX U 06LLECTBEHHBIX AB/IEHUSIX;

- yMeTb CBOOOAHO OMepupoBaTtb MOHATUAMU: CTEMEHb C LefbIM
nokasatesieM, KOpPeHb  HaTypajlbHOM  CTeneHW, CTeneHb C
pauMoOHa/IbHbIM  OKa3aTesieM,  CTeneHb C  [AeNCTBUTENbHbIM
(BeLlecTBEHHbIM) MOKasaTesieM, IorapuM Ymcna, CUHYC, KOCUHYC U
TaHreHC NPOW3BO/IbHOI0 YNCNa;

- YMeTb CBOOOZLHO OMepuvpoBaTb MOHATUAMU: TpapuK QyHKLNUN,
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pacrnpegenstb PoiM ¢ y4eTOM MHEHWNIA Y4aCTHUKOB
06CyXaaTb pe3ynbTaTbl COBMECTHON paboThl;

- KOOpPAUHMPOBATb WM BbIMOMHATL  paboTy B
YCNOBUAX peasibHoro, BUPTYa/IbHOr 0 7
KOMOVHMPOBaHHOI 0 B3aMOeNCTBUS;

- OCYLLECTBNATL ~ MO3UTUBHOE  CTpaTermyeckoe
noBeAeHNe B  PasMYHbIX  CUTyauusx, MposBAATb
TBOPYECTBO M BOOOPaXKeHMe, ObITb MHULMATUBHLIM.
OBnafieHne  yHMBepPCa/lbHbIMW  PErynsaTUBHbIMU
LeNCTBUAMM:

I NPUHATKE ceba 1 ApYrux Noaein:

- MPUHUMATL MOTMBbI U apryMeHTbl ApYruX Nogein
npv aHan3e pe3ynbTaToB AeATENbHOCTY;

- npu3HaBaTb CBOE NPaBO M MpaBO APYrUX NHOM4en
Ha oLWn6Ku;

Pa3BMBaTh CMIOCOGHOCTb MOHUMATh MMP C MO3ULUN
[PYroro YenoBeka.

obpaTHas (YHKUMS, KOMNO3UUMA (YHKUMIA, NMHEeRHas (yHKLMS,
KBafpaTnyHaa (PYHKUMSA, CTENeHHasa PYHKUMA C LeNbIM NoKasaTesniem,
TPUrOHOMETPUYECKME  (PYHKUMK, 00paTHble TPUrOHOMETPUYECKME
(PYHKLMN, NMOKa3aTe/bHas 1

norapumMmyeckas yHKLMKN; YMETb CTPOUTL Fpatinkmn yHKLMWNA,
BbINO/HATL NPeobpa3oBaHms rPatiMKoB YHKLMIA;

- YMEeTb  MCMONb30BaTb rpanky  (QYHKUMIA  ONs  U3YYeHUs
MPOLLECCOB M 3aBUCMMOCTEN MPU PeLleHnn 3agad 13 gpyrux yyebHbIX
NpeaMeToB UM U3 peaslbHOM  >KU3HW;  BblpaXaTb  (hopmynamu
3aBMCUMOCTU  MeXJy  Be/M4MHaMu;  CBOOOLHO  OMepupoBaTtb
MOHATUAMW:  YETHOCTb  (DYHKUWKM,  NEepUOAUYHOCTL  (PYHKLUN,
OrpaHNYeHHOCTb  (PYHKUMW, MOHOTOHHOCTb (DYHKLUMMW, 3KCTPEMYM
(OYHKUMM, Hambosibllee W HaMMeHbllee 3HayeHWs (YHKUMM Ha
MPOMEXYTKE; YMeTb NPOBOAUTL UCCNe0BaHME (DYHKLNN;
YMETb UCMO/b30BaTh CBOMCTBA U FPavkv PYHKLMIA AN peLLeHns
YPaBHEHW, HepaBeHCTB 1 3afa4 C napameTpamu; n3obpaxarb Ha
KOOPAWHATHOM M0CKOCTU MHOXECTBA PELLEHUI YpaBHEHWIA, HEPaBEHCTB
N NX CUCTEM

OK 05
OcyLlecTBNATb
YCTHYIO U
NMUCbMEHHYHO
KOMMYHU/KaLMIO Ha
rocyiapCTBeHHOM
A3blKe Poccuiickoi
depepaymm ¢
y4eTom
0COBGEHHOCTE
couuanbHoro u

B 06nacTy 3CTETUYECKOTO BOCMUTAHUS:

- 3CTETMYECKOE OTHOLLEHWE K MMpY, BK/IHOYas
3CTETMKY ObITa, HAYYHOTO M TEXHUYECKOrO TBOPYECTBA,
crnopTa, TpyAa 1 06LLECTBEHHbIX OTHOLLEHWIA;

- CMOCOGHOCTL BOCMPUHUMATbL Pas/iNyHbIe BUADI
MCKYCCTBa, TPaauLMmM 1 TBOPYECTBO CBOEr0 U APYTUX
HapofOoB, OLyL|ATb  3MOLMOHa/IbHOE  BO3[AelCTBYE
NCKYCCTBA;

- y6EXAEHHOCTb B 3HAUMMOCTU NSt IMYHOCTY 1
06LL|eCcTBa OTEYECTBEHHOIO U MMPOBOI0 UCKYCCTBA,
3THUYECKUX KYNbTYPHbIX TPAANLMIA 1 HAPOLHOTO
TBOPYECTBA;

- FOTOBHOCTb K CAMOBbIP&XXEHMIO B pasHbIX BUax
MCKYCCTBA, CTPEM/IEHME NPOSIBNSATL KauecTBa
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TBOPYECKOMN IMYHOCTU;
OBnageHve  yHMBEPCA/IbHbIMU
KOMMYHUKATUBHbIMW AEACTBUSMMU: &) OOLLEHNE:

- OCYLLECTB/ATb KOMMYHWMKaL MU BO BCEX Cpepax
YN3HW;

- pacno3HaBaTb HeBepbaibHblE CPeACTBa 06LLEeHUS,
MOHMMaTb 3HaYeHWe CoLMabHbIX 3HAKOB, pacno3HaBaTh
NPeANOChINIKA KOHPANKTHBIX CUTYaLMiA U cMArvaTb
KOH(NKTbI;

- pa3BepHYTO M IOrMYHO U3naratb CBOK TOUKY
3peHMs C UCMO/Ib30BaHNEM SI3bIKOBbLIX CPEACTB
0CO3HaHWe  obyyaroLmmncs poccuicKoin
rPaX4aHCKON MAEHTUYHOCTH;

- LiefleHanpas/ieHHOe pa3BUTHE BHYTPEHHEN
Mo3nLUM IMYHOCTM HA OCHOBE JYXOBHO-HPABCTBEHHbIX
LIeHHOCTel HapofoB Poccuitckoin defepaunu,
NCTOPUYECKMX N HALMOHa/IbHO-KYNbTYPHbIX TPaguLmia,
(hopmrpoBaHMe CUCTEMbI 3HAYNMBIX
LIEHHOCTHOCMbIC/OBbIX YCTaHOBOK,
aHTUKOPPYNLMOHHOIO MMPOBO33PEHNS, NPaBOCO3HaHUS,
9KONOrMYECKOW KynbTypbl, CNOCOBHOCTY CTaBUTb LiEN U
CTPOUTbL YKN3HEHHbIE M/aHbI;

- B yacTu rpaxxgaHcKoro BOCNUTaHUA: 0CO3HaHWe
CBOMX KOHCTUTYLIMOHHbIX NpaB 1

00653aHHOCTEN, YBaXKEHMe 3aKOHa W MPaBONopaaKa;

- NPUHATUE TPAANLMOHHBIX HAaLMOHA/bHBIX,
06LL,e4eN0BEYECKMX TYMAHWUCTUYECKUX 1
AEMOKPaTUYECKNX LIEHHOCTEN;

- FOTOBHOCTb MPOTMBOCTOATb MAE0OTN
9KCTPeMU3Ma, HaumoHaIm3ma, KceHogoobun,
ANCKPUMMHALMK MO COLMaIbHbIM, PENIUTUO3HBIM,
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pacoBbIM, HaUMOHa/IbHbIM NPU3HaKaM;
- rOTOBHOCTb BECTU COBMECTHYIO [eATE/IbHOCTb B
MHTepecax rpaXAaHCKoro o6LLecTsa, y4acTBoBaTh B
camoynpas/ieHnn B 06L,e06pa3oBaTe/IbHOM
OpraHu3aLnn n LeTCKO-FOHOLLECKMX OpraHu3aumsx;

- yMeHMe B3aMMOAENCTBOBaTb C  COLMabHBLIMK
WHCTUTYTaMW B COOTBETCTBUM C WX (YHKUMAMNA 1
HasHaueHuem,;

- rOTOBHOCTb K TyMaHWTapHOW W BOJIOHTEPCKOM
[eATeNbHOCTY;

NaTpMOTUYECKOr0 BOCMUTAHNS:

- ChopMMPOBaHHOCTb POCCUIACKON padkAaHCKOM
MAEHTUYHOCTW, NaTPMOTU3MA, YBXKEHWNS K CBOEMY
Hapogay, YyBCTBa OTBETCTBEHHOCTU nepes PoanHOMN,
ropfoCTK 3a CBOM Kpaii, CBOKO POAMHY, CBOW A3bIK U
Ky/NbTypY, MPOLLI0E U HACTOSLLEE MHOMOHALMOHAIbHOIO
Hapopa Poccun;

- LLEHHOCTHOE OTHOLLEHWE K [OCY[apCTBEHHbIM
CUMBOJIaM, UCTOPUYECKOMY W MPUPOAHOMY HaCNefuio,
namsiTHUKaM, Tpaguumam Hapoz0B Poccun,
[OCTUXeHnsm Poccun B HayKe, WCKYCCTBe, CMopTe,
TEXHONOIMAX 1 TPYLE;

- naeHas  ybeXAeHHOCTb,  FOTOBHOCTb K
CNyXeHuto 1 3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a

ero cyaboy; OCBOEHHble 06yyaroLMmcS
MEXMPEAMETHbIE MOHATUS U YHUBEPCAsbHbIE YUYeGHble
[eiicTauns (PerynsTuBHble, Mo3HaBaTe/bHbIe,

KOMMYHVKATUBHBbIE);
- CMOCOGHOCTb VX UCMO/ML30BAHMSA B

No3HaBaTe/lbHOWN 1 CouMaibHOM NPaKTUKe, FTOTOBHOCTb K
CaMOCTOATE/TbHOMY MNIAHNPOBAHMIO U OCYLLEECTBNEHWHO
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y4yebHON fesTeNbHOCTM, OpraHn3aumm y4ebHoro

COTPYAHMYECTBa C Nefarornyeckumm paboTHUKamu u

CBEPCTHUKAMW, K y4aCTUIO B MOCTPOEHUM

VHAMBUAYaANTbHON 06pa30BaTe/IbHOM TPaeKTopuu; -

OB/ajieHNe HaBblkamu y4ebHO-1CCneL0BaTeIbCKON

MPOEKTHON 1 CoLMabHOM AesTeNbHOCTU

- ;- He NPUHUMATbL AeCTBUA, NPUHOCSLLMNE BPES,

OKpYyXXatoLLeli cpefe;

- YMeTb MPOrHo3npoBaThb HebnaronpusaTHble

3K0/I0rnYecKme NocnefCTBMA NpeanpUHUMaeMbIX

[eVCTBUIA, NpefoTBpaLLaTh UX;

- YMeTb NMPOrHO3MpoBaTh He6aronpusATHbIE

3KONOrMyecKme nNocneacTems NpeLnpuHMMaeMbIx

[eVCTBUIA, NpefoTBpaLLaTh UX;

- pacLUMpUTb OMbIT AeATENbHOCTU 3KOMOrMYECKOi

HanpaB/feHHOCTW;

- paspabaTbiBaTb MfaH pelleHns npobnembl C

YUYETOM aHan3a MMEoLLMXCA MaTepUabHbIX 1

HemaTepuabHbIX PeCcypcoB;

- OCYLLECTBNATH LieNieHanpaB/ieHHbIN MomcK

nepeHoca CpeAcTB U cnocoboB AeNCTBUS B

MPOECCMOHATLHYIO CpeLy;

- YMEeTb MEPEHOCUTb 3HaHWA B MO3HABATE/IbHYIO U

NPaKTUYECKY0 061aCTV XXU3HEAEATENbHOCTY;

- npegnaratb HOBble NPOEKTbI, OLEHNBaTb MAEN C

MO3ULMN HOBW3HbI, OPUTNHATILHOCTN, NPaKTUYECKOIA

3Ha4YMMOCTK - [iaBaTb OLIEHKY HOBbIM CUTYaLMAaM,

BHOCUTb KOPPEKTYMBbI B AEATENbHOCTb, OLIEHUBATb

COOTBETCTBME Pe3y/IbTaToB LieNAM YMETb MEPEHOCUTb
3HaHWA B MPaKTUYECKYHO
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061aCTb XMN3HEAEATENNbHOCTH;
- YMETb MHTErpupoBaTh
pasHbIX

npegMeTHbIX 061acTel;
1NCNONb30BaTb CPeACTBA MHOPMALNOHHBIX U
KOMMYHMWKALMOHHBIX TEXHO/IOMUIA B PeLLeHNI
npotheccMoHabHbIX 3a4ay ¢ cobo4eHeM TPeboBaHI
FOCT, TexXHUKM 6e30MacHOCTU, TMIMEHBI,
pecypcocbepeXkeHns, NPaBoBbIX Y 3TUYECKUX HOPM, HOPM
NH(OPMaLMOHHOM 6e30MacHOCTU;

3HaHUA n3

OK 06

[MpoaBnATbL
rpaXxaaHCcKo-
NaTpPMOTUYECKYHO
no3nLuo,
[EMOHCTPMPOBATH
0CO3HaHHOe
noBefeHve Ha
OCHOBe
TPaALMOHHBIX
06LLeYve1I0BEYECKUX
LIEHHOCTEN, B TOM
yuncne C y4yeTom
rapMoHM3aLum
MEXHaLMOHaIbHbIX
7
MEXPEUrno3HbIX
OTHOLLIEHWIA,
NPUMEHATb
CTaHAapThbl
aHTUKOPPYMLMOHHO
ro noBeAeHus

- 0CO3HaHMe  00Yy4aloLLMMUCS
rPaXAaHCKON MAEHTUYHOCTH;

- LieNieHanpaBieHHOe pa3BUTUE BHYTPEHHEN
MO3NLUM IMYHOCTM Ha OCHOBE AYXOBHO-HPABCTBEHHbIX
LIeHHOCTel HapogoB Poccuiickoin defepaumu,
NCTOPUYECKMX M HALMOHaIbHO-KYNbTYPHbIX TPaAULUIA,
(hOpMMPOBaHKE CUCTEMbI 3HAYMMbIX
LIEHHOCTHOCMbIC/OBbIX YCTaHOBOK,
aHTUKOPPYMLMOHHOIO MMPOBO33PEHNS, MPAaBOCO3HAHUS,
3K0/I0TNYECKOW Ky/bTypbl, CNOCOGHOCTY CTaBUTb LIENN W
CTPOMTb XKM3HEHHbIE NNaHbl;

- B yacTu rpaxgaHcKoro BOCNMUTaHNUS: 0CO3HaHMe
CBOMX KOHCTUTYLIMOHHbIX NpaB 1

00513aHHOCTEN, YBaXKeHMe 3aKOHa M NMPaBOMOPAAKa;

- MPUHATME TPAANLMOHHBIX HaLMOHANbHbIX,
06LL,e4YeN0BEYECKMX T'YMAHWUCTUYECKMX U
AEMOKPATUYECKNX LEeHHOCTEN;

- rOTOBHOCTb MPOTUBOCTOATL UAEONOT N
9KCTPeMU3Ma, HaumoHaIm3ma, KceHogoobun,
ANCKPUMMHALIMKN MO COLManbHbIM, PENUTNO3HBIM,
PacoBbIM, HaLMOHa/IbHbIM MPU3HaKaM;

pOCCUIACKOW
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- rOTOBHOCTb BECTV COBMECTHYHO [1eATE/IbHOCTb B
MHTepecax rpakaaHCcKoro o6LecTsa, y4acTBoBarh B
camoynpaBs/ieH1n B 06LL,e06pa30BaTe/IbHON
OpraH13aumn n feTcKo-tHOLLECKUX OpraHu3aunsx;

- YMeHVEe B3aMMOLEWCTBOBaTb C  COLMa/IbHbIMU
WHCTUTYTaMW B COOTBETCTBUM C WX QPYHKUUAMU U
Ha3HayeHuneM,;

- FOTOBHOCTb K TYMaHWTapHOW W BOJIOHTEPCKOW
[eATeNIbHOCTY;

NaTpMOTUYECKOr0 BOCMUTAHWS:

- ChOpMMPOBAHHOCTb POCCUIMCKOI IpaxKaaHCKOW
NOEHTUYHOCTU, MaTPMOTU3MA, YBXKEHWNSA K CBOEMY
HapoZay, YyBCTBa OTBETCTBEHHOCTU nepes PoanHON,
ropAocTy 3a CBOW Kpaii, CBOK PonHy, CBOW A3bIK 1
Ky/NbTYypY, MPOLLIOE U HACTOSALLEE MHOMOHALMOHA/IbHOTO
Hapoaa Poccun;

- LLEHHOCTHOE OTHOLLEHVME K rOCYapCTBEHHbIM
CYMBO/1aM, UCTOPUYECKOMY W MPUPOLHOMY Hac/efuto,
namsaTHUKaM, Tpaguumnam Hapoz0B Poccuu,
[OCTUXKEHMSAM Poccun B Hayke, WCKYCCTBE, CrOpPTE,
TEXHONOIMSX U TPYAE;

- naenlHasd  yOeXAEHHOCTb,  FOTOBHOCTb K
CNy>eHuo 1 3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a

ero cyaboy; OCBOEHHble 06yuaroLLMmMCS
MEXMNPEAMETHbIE MOHATUS W YHUBEPCA/bHbIE YUYeGHbIE
[eiicTauns (PerynsTuBHble, Mo3HaBaTe/bHbIe,

KOMMYHUKaTUBHbIE);

- CNOCOBHOCTL MX NCMO/b30BaHNSA B
Mo3HaBaTe/IbHON M COLMabHON MPaKTUKe, FTOTOBHOCTb K
CaMOCTOATE/IbHOMY M/TAaHUPOBAHMIO U OCYLLECTB/IEHUIO
Yy4ebHOI [esTeNbHOCTI, OpraHm3aLumn y4ebHoro
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COTPYAHMYECTBA C MeJarornyeckumm paboTHUKamu v
CBEPCTHMKaMW, K y4aCTUIO B MOCTPOEHNN
VHAMBUAYaNTbHON 06pa30oBaTe/IbHOM TPaeKTopuu; -
0BNafieHMe HaBblKamMy y4ebHO-1CCNe10BaTebCKOM
MPOEKTHON 1 CoLManbHOM AeATEeNbHOCTH;

pecypcocoepexxeHunst, MPaBoBbIX N ITUHECKMX HOPM, HOPM
NHHOPMaLMOHHON 6e30MacHOCTU

OK 07
CopieincTBoBaTh
COXpaHEHNIo
OKpYy)XatoLeii
cpefabl,
pecypcocbepexkeHn
t0, MPUMEHSITb
3HaHA 06
N3MEHEHUM
KnumaTta, MpUHUMIbI
6epexnmBoro
NPOM3BO/ACTBA,

3 heKTUBHO
[eiicTBoBaThb B
ype3BblYaNHbIX
CUTyaLmsX

- He NPUHMMaTb AeNCTBUSA, NPUHOCSLLME Bpes,
OKpY>KatoLLeli cpege;
yMeTb MPOrHo3MpoBaTb HebnaronpusTHbIe
3K0NOrnyecKme nocneacTsms npeanpuHMMaeMblx
[eACTBWIA, NpefoTBpaLLaTh UX;
- paclnpUTb ONbIT [EeATENIbHOCTU 3KOMOMMYEeCKOi
HarnpaBNeHHOCTH;
- paspabaTbiBaTb MfaH pelleHns npobnembl C
YUYEeTOM aHaNm3a UMEKLLMXCA MaTepuaibHbIX U
HemaTepuabHbIX PeCypCcoB;
- OCYLLECTBNATD LieNieHanpaBeHHbIV
nepeHoca CpeAcTB M CNoCo60B AeliCTBMS B
npodeccroHanbHYO cpeay;
- YMEeTb MEPEHOCUTb 3HaHWA B MO3HABATE/IbHYO U
MPaKTUYECKY0 06/1aCTU XXN3HEEeATeNbHOCTY;
- npeanaratb HOBbIE MPOEKTbI, OLLEHNBATb MAEN C
No3uLUM HOBW3HbI, OPUTMHABLHOCTI, NPAKTUYECKOIA
3HAYNMOCTW;
- AaBaTb OLEHKY HOBbIM CUTYyaLusM, BHOCUTb
KOPPEKTUBbI B A€ATENLHOCTb, OLeHMBaTb COOTBETCTBUE
pe3ynbTaToB Lensm

[aBaTb OLEHKY HOBbIM CUTYyaLusM, BHOCUTL KOPPEKTYBbI

B [IEATENbHOCTb, OL|EHIBATL COOTBETCTBUE PE3Y/IbTAaTOB
Lensm

NMONCK
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MK 1.3
OdopmnsATh
TEXHUYECKYHO
[OKYMEHTALMIO Ha
MpoeKTMpyemble
yCTpoiicTBa

- YMeTb MepeHoCUTb  3HaHUA B
NPaKTUYECKYHO

061aCTb XMN3HEAEATENbHOCTH;

- YMeTb WHTErpupoBaTh 3HAHWUSA U3 pasHbIX

npegMeTHbIX 061acTel;

- MCNONb30BaTh CPEACTBA MH(OPMALNOHHBIX U

KOMMYHWKaLMOHHbLIX TEXHOMOMMIA B PeLLEHNN

npogeccMoHabHbIX 3a4ad ¢ CobaeHeM TPeboBaHNI

FOCT, TexXHUKM 6e30MacHOCTM, TUTUEHBI,

pecypcocbepexeHunsi, NPaBoBbIX N 3TUYECKMUX HOPM,

HOPM MH(OPMaLMOHHO 6e30MacHOCTY;

- BMafeTb MeToJaMW [0Ka3aTenbCTB, airopUutMamMu peLueHus
3a/la4; ymeHvie (hopMynuMpoBaThb OnpefenieHns, akCMoMbl U TeopeMbl,
MPUMEHATb WX, MNPOBOAWUTL [OKa3aTeslbHble PACCYyXXAeHUs B XOAe
peLLeHns 3a4ay;
- YMeTb OnepmpoBaTb MOHATUAMW: CTeneHb 4ucna, fiorapugm
4KnCna; YMeHUE BbIMOHATb BbIYMC/IEHNE 3HAYEHWIA U

npeobpa3oBaHNs BbIPOKEHWIA CO CTEMEHAMN 1 norapugmMamu;
- YMETb  OMepupoBaTb  MOHATUAMMW:  KOMIJIEKCHOE  YUCHO,
COMPSXKEHHblE  KOMMJEKCHble  4yucia, MOAyNb U apryMeHT
KOMIM/IEKCHOrO  4ymucna, {opma  3amMcu  KOMIMJIEKCHbIX — YMCen
(reomeTpuyeckasd, TPUrOHOMeTpUYecKas W anrebpanyeckas); ymeTb
NPoOn3BOAUTL apuMeTUYeCKMe AeNCTBUA C KOMIMIEKCHBIMU Yncnamu;
MPYBOAUTL MPUMEPbI UCMONb30BAHNA KOMMIEKCHbIX

yucern,
YMETb ONepurpoBaTth MOHATUAMU: paLMOHaNIbHAsA (PYHKLMSA,
rokasaresibHas PYHKLUWSA, CTeneHHas yHKLuA, orapuimmnyeckas
(DYHKLMSA, TPUTOHOMETPUYECKME (DYHKLMKN, 0BpaTHbIE YHKLUUN; YMEHME
CTPOUTL FpafurKM U3YUYeHHbIX PYHKLMIA, NCNOb30BaTb rpatinuku npu
13y4eHnU NPOLLECCOB 1 3aBUCMMOCTEW, MPY peLLeHnn 3a4a4y U3 gpyrux
y4ebHbIX NPeAMETOB 1 3a7ay U3 peasibHOM XMN3HW; BbIpaXaTb
(hopMynamu 3aBUCMMOCTN MEXAY BENMYNHAMY;
- YMETb peLuaTb TEKCTOBbIE 334ayu pasHblX TUMOB (B TOM 4ucne
Ha MPOLEHTbl, JOMM W 4acTW, Ha [ABWXeHue, paboTy, CTOMMOCTb
TOBApPOB M YCNYyr, HANOru, 3afa4n n3 061acTu yrnpasieHUs MMYHbIMU 1
CeMeliHbIMM  (pMHAHCamK);  COCTaB/ATb  BbIPKEHUS,  YpaBHEHWS,
HepaBeHCTBA WM WX CUCTEMbl MO YCNOBMIO 3afayun, WCCNeLoBaTh
MoNy4YeHHOe peLLeHmne 1 OLeHNBaTb NPaBLoNoA06HOCTL pe3y/ibTaTos;
- YMETb OMNepupoBaTh MOHATUAMU: CPefHee apuiMeTUYECKOe,
Me/uaHa, HanbosbLUIee Y HaVMeHbLLIee 3Ha4YeHNs, pasmax, AUCnepcus,
CTaHJapTHOE OTK/IOHEHWe YMCNOBOro Habopa; yMeTb U3BNEKaTb,
WHTEPNPEeTUPOBaTb MHPOPMALMIO, MPeLCTaB/IEHHYIO B Tabnnuax, Ha
Auarpammax, rpajmkax, oTpaxaroLLyt CBOMCTBA peasibHbIX MPOLIECCOB U1
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ABNEHWIA; NPeACTaBNATb MH(OPMALMIO C MOMOLLLIO TabNUL, U Auarpamm;
nccnefoBaTb CTaTUCTUYECKME JaHHbIe, B TOM YMC/IE C MPUMEHEHVEM
rpayyecKnx MeToL0B U 3/IEKTPOHHbIX CPeACTB;

- YMETb OnepupoBaTb NOHATUAMM: Cly4YaiiHbIiA OMNbIT U CyYaliHoe
COObITUE, BEPOATHOCTb Cy4alHOro COOLITUSA; YMEHWe BbIYUCAATD
BEPOATHOCTb C MCMO/Mb30BaHWEM TpagiMuecknux MeTOLOB; MPUMEHSATb
(hOpMY bl CNOXEHUS U YMHOXEHUSI BEPOATHOCTEN, KOMOUHATOpPHbIe
(hakTbl M (opMy/bl MPU PeLieHnn 3afady; OLEeHMBATb BEpPOATHOCTM
peanbHbIX COObITWIA; 3HAaKOMCTBO CO C/lyYaHbIMW  BEIMYMHAMMU;
YMeHVe NPUBOAUTL NMPUMEPbI MPOSABIEHNA 3aKOHa 60/MbLUMX YMCen B
NPUPOAHBIX U

O6LLECTBEHHBIX ABMIEHUSX;

- YMeTb OMepupoBatb MOHATUAMMW: TOYKA, MpAMasi, MI0CKOCTb,
MPOCTPAHCTBO, [ABYFPaHHbIA  Yron, CKpewuBarolmecs npsmble,
napannefibHoCTb W NepreHAVKYISPHOCTb MPAMbIX U MI0CKOCTEN, Yron
MeXay NpsAMbIMK, Yron MeXay MpsaMoi U MNAOCKOCTbH, Yron Mexay
MNIOCKOCTAMU, PacCTOsHME OT TOYKM [0 M/IOCKOCTU, PacCTOAHME MEXIY
NPAMbIMU, PaccTOsHME MeXZAY M0CKOCTAMMW; YMEHWEe MCMo/b30BaTh
Mpu pelleHnn 3afad U3y4yeHHble (akTbl U TEopeMbl MNIaHUMETPUN;
YMeHUe OLeHMBaTh pa3mepbl 06HEKTOB OKPYXKAHOLLEr0 MUPa;

- YMETb OMepupoBaTh NMOHATUAMMW: MHOTOrpaHHKK, CeYeHme
MHOrorpaHHuKa, Ky6, napannenenunes, npusma, nupammaa, purypa un
MOBEPXHOCTb BPALLEHUS, LUMHAP, KOHYC, LWap, cdepa, ceyeHuns
(Mrypbl BpaLLeHUs, MI0CKOCTb, KacaroLwasaca cihepbl, LMANHAPA,
KOHYCa, N/iowazb NOBEPXHOCTN NpaMubl, MPU3Mbl, KOHYCa,
UMnnHApa, naowaanb cgepbl, 06beM Kyba, NpssMOYrofibHOro
napasinenenunea, NUpamnibl, NPU3Mbl, LUIMHAPA, KOHYCA, LWapa,;
YMeHVe 1n306paxkaTb MHOrOrpaHHWKN 1 NOBEPXHOCTU BPALLEHUS, UX
CeYeHMs OT PYKK, C MOMOLLbHO YEPTEXHbIX MHCTPYMEHTOB Y
3NIEKTPOHHbIX CPEACTB; YMeHMe pacno3HaBaTb CUMMETPUIO B
MPOCTPAHCTBE; YMEHNe pacrno3HaBaTth Nnpasu/bHble MHOTOTPaHHUKW;

- - YMETb BbIMUCNATL FTEOMETPUYECKME BENMUMHBI (4/INHA,
yron, naowagb, O06bem, MowWanb MNOBEPXHOCTM),  MCMOJb3yA
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N3y4YeHHble (OPMY/bl U MeTOAbl; YMETb OnepupoBaTb MOHATUAMM:
NPAMOYro/ibHas CUCTeMa KOOPAMHAT, KOOPAMHATbl TOYKW, BEKTOP,
KOOpAUHATbl  BEeKTOpa, CKansapHOoe MpOW3BEAEHWE, Yron  Mexay
BEKTOpaMW, CyMMa BEKTOPOB, MPOU3BEfEHMe BEKTOpa Ha YWUCHO;
Haxo4MTb C TMOMOLLbIO M3YYeHHbIX (OPMYJT KOOPAWHATbI CepefyHbl
0Tpe3Ka, PacCTosiHNE MeXAY [ABYMS TOUKaMu;

- YMeTb BblOMPaTh NMOLXOASALLMIA N3YHEHHBIN MeTOL, ANA peLleHns
3afjaun, pacnosHaBaTb MaTemaTuyeckme (akTbl M MaTeMaTuyeckue
MOAeNn B MPUPOAHbIX W OOLLECTBEHHbIX SABNEHWUSX, B WCKYCCTBE;
YMeHVe NPUBOAUTL NPUMEPbI MaTeMaTUUYECKUX OTKPbITUIA POCCUIACKOM
I MUPOBOI MaTEMaTUYECKOW HayKMK.

- YMETb OMepupoBaTb MOHATUAMMW: ONpefeneHne, akcuoma,
TeopeMa,  CfeficTBMe,  CBOMCTBO,  MNPU3HaK,  [0Ka3aTe/bCTBo,
paBHOCW/IbHbIE (POPMYNMPOBKY; YMeHWe (hopMy/nMpoBaTb 06paTHOe W
MPOTMBOMO/NOXHOE  YTBEPXJEHWe,  MNPUBOAUTL  MpPUMeEpPbl  ©
KOHTPNpYMepbl, WCMNOMb30BaTb METOL MaTeMaTUYecKOh WHAYKLUK;
NPOBOAMUTL  [OKAa3aTeflbHble PACCYyXKAEHWs MNPy peLleHun  3ajad,
OLleHMBATb /TIOrMYECKYH NPaBUIbHOCTb PaCCYXKAEHI;

- YMETb ONepupoBaThb MOHATUAMU: MHOXECTBO, NOAMHOXECTBO,
onepawun Haj MHOXeCTBaMM; YMeHWeE UCMosb30BaTb TEOPETUKO-
MHOXXECTBEHHbIV annapar A/19 OnucaHna peasibHbIX NPOLLECcCOoB U1
AB/IEHWI MPW peLleHnn 3asad, B TOM YMC/e U3 APYrnX y4ebHbIX
npeamMeTos;

MK 3.1 MposoanTs
KOHTPO/Ib
napameTpoB,
ANarHoCTUKY U
BOCCTaHOB/IEHWE
paboToCcnocobHOCTK
LMpOoBbIX
YCTPOICTB
KOMMbIOTEPHbIX

- CamMOCTOATe/IbHO (hopmyIMpoBaTb 7
aKTyanusvMposatb  npobsnemy, paccmarpusarb  ee
BCECTOPOHHE;

- yCTaHaB/INBaTb CyLI.I|eCTBeHHbII7I MPpU3HakK wn

OCHOBaHWS AN CPaBHEHMSs,  Knaccuukaumm wu
0600LeHNS;
- onpeaensaTb  UEN  AedATenbHOCTW,  3adaBaTb

napamMmeTpbl U KPUTEPUN NX AOCTVIKEHUSA;

- BNafeTb MeTodaMWn [A0Kas3aTeNnbCTB, alropuTMamMu peLLeHus
3afa4y; yMeHue (hopMy/nvMpoBaTh OMPeAeneHuns, akCMombl U TEOPEMbI,
NPUMEHATbL WX, NPOBOAWTL [AOKasaTeNbHble PacCYy>XAEeHUs B XO[e
peLLeHns 3aaau;

- YMeTb OnepupoBaTb MOHATUAMW: CTeMeHb 4ucna, forapugm
yncna; yMeHue BbINOMHATb BbIUYMC/IEHME 3HAYEHWIN U NPeobpa3oBaHms
BbIPXXEHWNIA CO CTENEHAMU U florapudmamu, npeobpasoBaHns Apo6HO-
paLUMOHaNIbHbIX BbIPXKEHWIA;

- YMETb ONnepunpoBaTb MOHATUAMW!

(YHKUMS, HempepbIBHas
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CUCTEM N
KOMI/1IEKCOB

- OLeHMBaTb COOTBETCTBME PE3YNbTaTOB LIENAM,

OUEHMBaTb  PUCKW MOCNEACTBUA  [EATENbHOCTMW; -

BNafeTb  HaBblkaMW  paspelleHus  npobnem; -

aHanM3MpoBaTb MONYYEHHbIE B XOAE PELUEHVs 3adauu

pe3y/bTaTbl, KOUTUYECKM OLEHMBATL MX AOCTOBEPHOCTD,

MPOrHO3MPOBaTb N3MEHEHME B HOBbLIX YCOBUSIX;

- - YMeTb MEPEHOCUTb 3HaHUS B MPaKTUYECKYHO

061aCTb XWN3HEAEATENbHOCTH;

- YMETb MHTErpupoBaTh 3HaHMA n3
pasHbIX

npegMeTHbIX 061acTel;

- BblABWraTb HOBbIE MAEWN, MPeAnaraTb

OpWIVHaNbHbIE MOAX0Ab! U PELLEHUS; N CMOCOBHOCTb X

CNO/Mb30BaHNs B NPOgECCMOHaIbHO NPaKTYUKE.

(hyHKLMSA, NpOM3BOAHasA, MepBoObpasHas, OnpefeNieHHbIA UHTerpan;
YMeTb HaxOoAuTb MPOU3BOAHbIE 3MIEMEHTAPHbIX (YHKLMUIA, UCMONb3ys
CMpaBoYHble MaTepuanbl; WCCNefoBaTb B MNPOCTEMLLUMX  Crydasx
(P)YHKUMN HA MOHOTOHHOCTb, Haxo4uTb HaumbonbLUME W HaMMeHbLUVE
3HayeHUs  (OYHKUMA;  CTPOUTbL  rpafMkM  MHOrQY/IEHOB  C
CMO/b30BaHVEM anrnapara MaTeMaTUYecKoro aHanm3a;

- YMETb OMepupoBaTb MOHATUAMU: pauLMOHaNbHAA  (YHKLNS,
nokasatesibHas (YHKUWSA, CTEneHHas (yHKUUA, norapuipmMmuyeckas
(OYHKLMS, TPUTOHOMETPUYECKME (YHKUMKW, 0bpaTHble (YHKLMK;
YMEHME CTPOUTb TpauKN  U3YYeHHbIX (YHKLUMIA, WCNOMb30BaTb
rpakv nNpu M3yyveHU NPOLLECCOB M 3aBUCUMOCTEN, MpU pPeLLeHnn
3afla4y M3 Apyrux yyebHbIX NpPeLMeTOB M 3afay U3 peasbHON >XU3HW;
BblpaXkaTb POPMyiamu 3aBUCUMOCTU MeXAY BeNNUYNHaMK,

- YMETb peLlaTb TeKCTOBblE 33a4M pasHbIX TUMOB (B TOM yuche
Ha MPOLEHTHI, [OMM W 4acTu, Ha [ABWXeHue, paboTy, CTOMMOCTb
TOBapOB W1 YCAYT, HaMOrK, 3a4a4v U3 061acTy yrnpasneHus IMYHbIMU U
CeMeliHbIMY  (DMHaHCaMmW);  COCTaBfIATb  BbIPAXEHWUS, YpaBHeHUS,
HepaBeHCTBA W WX CWUCTEMbl MO YCMOBUIO 3afayn, WCCNefoBaThb
MOJTlyYeHHOE peLLeHre 1 OLLeHMBaTL MPaBAoNoA06HOCTL Pe3y/bTaToB;
YMETb OMepupoBaTh NOHATUAMU: CPefHee apuPMeTUYECKOe, MeanaHa,
Hanbo/bLUIee N HauMeHbLLEee 3Ha4YeHus, pamax, Amcrnepeus,
CTaHAAapPTHOE OTK/IOHEHWEe YMCNOBOro Habopa; yMeTb U3BNEKaTb,
WHTeprpeT1poBaTh MH(OpMaLuio, NPeacTaBNeHHY0 B Tabnunuax, Ha
Avarpammax, rpajmkax, oTpaxaroLLyto CBONCTBA peasibHbIX MPOLLECCoB
W SBNEHWNIA; NPeACTaBASATb MH(POPMALMIO C MOMOLLO Tabnuy, v
Amarpamm; UccnefoBaTb CTaTUCTUYECKUE AaHHbIE, B TOM YUC/E C
NpYMeHeHVEM rpatiyecKnX MeTOA0B M 3N1EKTPOHHBIX CPEACTB;

- YMETb OnepupoBaTb NOHATUAMM: Cly4YaiHbIi OMbIT U CyYaliHoe
COObITUE, BEPOATHOCTb Cy4yalHOro COObLITUSA; YMeHWe BbIYUCNATD
BEPOATHOCTb C WCMO/b30BaHMEM TpaUyecKMx MeTOAO0B; MPUMEHSATb
(hOPMY/bl CNOXEHUA W YMHOXEHUS BEPOATHOCTEN, KOMOWHATOPHbIE
(hakTbl U (OpPMY/Nbl MPU PeLleHnn 3adad; OLEeHUBATb BEPOATHOCTM
peasibHbIX  COObITUIA; 3HAKOMCTBO CO  C/NYYalHbIMW  BefIMYMHAMU;
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YMEHWe MpyBOAUTL MPUMepbl NPOSABNEHUS 3aKOHa O0MbLUMX YKMcen B
MPUPOLHBIX U

O6LLECTBEHHbBIX ABMIEHUSX;

- YMETb OMepupoBaTb MOHATUAMU: TOYKa, MPAMas, MAO0CKOCTb,
MPOCTPAaHCTBO, ABYrpPaHHbIA  Yros, CKpeLiMBaroLmecs npsmble,
napannieNlbHoCTb Y NepneHANKYNAPHOCTb NPAMbIX U NIOCKOCTEN, Yron
MeXay MPAMbIMKA, Yrofl MeXAy NPsMOA WU MNOCKOCTbIO, Yron Mexay
MIOCKOCTAMU, PACCTOAHME OT TOYKW [0 MIOCKOCTU, PACCTOSAHME MEXAY
NPAMbIMK, PacCTOAHWE MeXAY MNOCKOCTAMU; YMEHWE WCMoMb30BaThb
Npyv peLleHnn 3afay M3yyeHHble (DakTbl WU TEOPeMbl MAaHUMETPUN;
YMEHMe OLeHNBaTb pa3mepbl 00HLEKTOB OKPYXKaKOLLIEro MUPa;

- YMeTb OMnepupoBaTb MOHATUAMMW: MHOTFOrpaHHUK, CeuyeHue
MHOrorpaHHuKa, Ky6, napannenenvnes, npusma, nupamuga, gpurypa v
MOBEPXHOCTb BPALLEHMUsA, LUAWHAP, KOHYC, LWap, cdepa, CeyeHus
(Urypbl  BpalleHus, MNIOCKOCTb, Kacalowaaca ciepbl, LWAMHAPA,
KOHyCa, M/owajb MNOBEPXHOCTM MupamuAbl, MPU3Mbl,  KOHYCa,
UMNMHAPa, nnowanb  cdepbl, 06beM  Kyba, NPAMOYrofibHOro
napannenenunesa, nupaMuibl, NpU3Mbl, LUUAUHAPA, KOHYCa, LIapa;
YMeHVe 1306pakaTb MHOTMOrPaHHUKM M MOBEPXHOCTU BPALLEHUS, UX
CeYeHUs OT PYKW, C TMOMOLLBIO YEPTEXHbIX WHCTPYMEHTOB W
3NeKTPOHHbIX  CPeACTB; YMeHWe pacro3HaBaTb CUMMETPUIO B
MPOCTPaHCTBe; YMEeHWE Pacrno3HaBaTb NpaBu/ibHble MHOTOrPaHHUKW;
YMETb ONepupoBaTth MOHATUAMU: [ABUXKEHME B NMPOCTPAHCTBE, NOL06HbIE
(hUrypbl B MPOCTPaHCTBE; UCMO/b30BaTb OTHOLLUEHWE NNOLLAJeNA
MOBEPXHOCTEW 1 06bEMOB MOJ06HLIX (UIYpP NPU peLLeHnn 3aaau;

- YMETb BbIYUCNATL FEOMETPUYECKME BENUYUHbI (47MHa, Yrof,
nnowans, 06beM, NNOWALb MOBEPXHOCTU), MUCMONb3YS W3YYeHHble
(hopMy bl N METOLbI;

- YMEeTb OMepupoBaTb MOHATUAMWU: MPAMOYTO/bHasA CuUcTeMa
KOOpPAMHAT, KOOpAMHATbI TOYKW, BEKTOP, KOOPAWHATbI BEKTOpA,
CKa/IipHOe Mpou3BefeHne, Yron Mexay BeKTopamu, CYMMa BEKTOPOB,
NMPOon3BeieHNe BEKTOPA Ha YMCMO; HAXOAUTb C MOMOLLLI0 M3YYEHHbIX
(bopMy/1 KOOPAMHATbI CepefMHbl OTPe3Ka, PacCTOfHWE Mexny [ABYMSA
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TOYKamu;

- YMeTb BblOMpaTb NOAXOAALLMIA U3YHEHHDBIA METOZ, AN15 PeLleHus
3aflauun, pacrnosHaBaTb MaTeMaTuyeckue (akTbl M MaTeMaTUyeckume
MOLENN B MPUPOLHbIX W O6LLECTBEHHbLIX SBMIEHUSAX, B WCKYCCTBE;
YMeHVe NPUBOAUTL NPUMEPbI MaTeMaTUYECKUX OTKPLITUIA POCCUIACKOM
1 MMPOBOI MaTEMaTUYECKO HayKM.

- yMeTb  CBOOOAHO  OMepupoBaTb  MOHATUSAMU:  COYeTaHue,
MepecTaHOBKa, YMC/O COYETaHWA, UMCMO MepecTaHOBOK; OMHOM
HbIOTOHA; YMeHMe NPUMEHSATb KOMOMHATOPHbIE (haKTbl 1

paccy>AeHus Ans peLleHns 3afay;

- YMeTb OrMepupoBaTb MOHATUAMU: HATYpaibHOE YWCO, Lenoe
4MCNo, OCTaTOK MO MOAYNIO, PauvOHa/IbHOE YMUCO0, MPpPaLVOHaIbHOE
UMCNO,  MHOXeCTBa  HaTypasibHblX,  LefblX,  PauuOHasbHbIX,
[ENCTBUTE/bHLIX YMCEN; YMEHNE MUCMONb30BaTb NPU3HAKN AeMMOCTH,
HaMMeHbLUMIA 00WMIA  JenuTenb UM HavMMeHbllee o6Llee KpaTHoe,
anroput™ EBKMga npv peleHnn 3afdad; 3HaKOMCTBO C Pa3/MYHbIMM
MO3NLMOHHBLIMU CUCTEMAMMN CUUCTIEHNS;

- YMeTb CBOGOLHO OnepupoBaTb MOHATUAMM: CTEMEHb C LiefbiM
rokasareneM, KOpeHb HaTypasibHOM CTeneHu, CTeNeHb C PaLyoHabHbIM
nokasareneMm, CTeneHb C  [eACTBUTENbHbIM  (BELLECTBEHHbIM)
nokasarenem, norapum umcna, CUHYC, KOCMHYC W  TaHreHc
MPOU3BOILHOIO YNCNA;

YMETb ONnepupoBaThb NMOHATUAMMU: TOXAECTBO, TOXAECTBEHHOE
npeobpasoBaHyie, ypaBHeHME, HEPAaBEHCTBO, CUCTEMA YPaBHEHWIA 1
HepaBeHCTB, PaBHOCU/IbHOCTb YPaBHEHWI, HEPaBEHCTB U CUCTEM,
pauMoHanbHble, MppaLMOoHasbHbIe, MOKa3aTe/lbHble, CTEMEHHbIE,
norapumMmyUeckre, TPUroHOMETPUYECKIE YPaBHEHNS, HEPABEHCTBA U
CUCTEMbI; YMEHWE peLlaTh YpaBHEHWS, HepaBeHCTBa U CUCTEMbI C
MOMOLLbHO Pa3fIMYHbIX MPUEMOB; PeLlaTb YpaBHEHMS, HEPaBEHCTBA U
CUCTEMbI C MapameTpoM; NPUMEHSATb YpaBHEHUS, HEPaBEHCTBA, UX
CUCTEMbI /151 PELLEHNSA MaTeMaTUUECKMX 3adad 1 3afay U3 pasnyHbIX
061acTeil HayKn 1 peasibHOW XKN3HN;

- YMEeTb CBOOOAHO OMEpMpoBaTb MOHATUAMM: TPaUK PYHKLMN,




29

obpaTHast PYHKUMA, KOMNO3UUMA (DYHKLMWIA, NNHEHas DYHKLUMS,
KBafpaTnyHasa (PyHKLMSA, CTeNeHHas PYHKUMSA C LiefibIM NoKa3aTesem,
TPUTOHOMETpPUYECKME (PYHKLMKN, 0OpaTHbIe TPUTOHOMETPUYECKME
(DYHKLMK, NOKa3aTenbHas 1 norapuipmmyeckas GyHKLUN; yMeHme
CTPOUTb rpauKy YHKLUMIA, BbINOMHATL NPeo6pa3oBaHuns rpankos
(hYHKUWNIA;

YMeHVE UCMOo/b30BaTh rpatnkm yHKLUMIA 41 U3yHeHUs NPOLLECCOB U
3aBMCUMOCTE NpW peLLeHnm 3a4a4 U3 Apyrux y4ebHbIX NpeaMeToB U
3 peasibHOW XXM3HW; BblpaXkaTb POPMYamu 3aBUCUMOCTY MEXIY
BeNMYNHaMU;

yMeHUe CBO60AHO OMepupoBaTb MOHATUAMUN: YETHOCTb (DYHKLMK,
NepUOANYHOCTb (YHKLMK, OFPaHUYeHHOCTb (DYHKLMKU, MOHOTOHHOCTb
(DYHKL MK, IKCTPEMYM (DYHKLMUN, HAMOO/bLLEE Y HAMMEHbLLIEE 3HAYEHMS
(hYHKLMM Ha MPOMEXYTKE; YMEHVE NMPOBOANTb UCC/eL0BaHME
(DyHKLMY;

YMeHMeE 1CMo/b30BaTb CBOMNCTBA U rpativKy (DYHKLUMIA NS peLLIeHuns
YPaBHEHWIA, HepaBeHCTB M 3afa4 C napameTpamu; n3obpaxarb Ha
KOOPAMHATHOM NIOCKOCTU MHOXECTBa PELUEHWNIA YpaBHEHWIA,
HepaBeHCTB N UX CUCTEM;

- YMeTb CBO60AHO orepupoBaTtb MOHATUAMU:
nocnefoBaTe/lbHOCTb, apuUPMeTUYEeCKas MPOrpeccusi, reoMeTpuyeckas
nporpeccus, GeCKOHeYHO YyObiBalOLas reoMeTpuyeckas mporpeccus;
YMeHWe 3ajaBaTb MOCNeLOBaTe/lbHOCTM, B TOM 4uMC/ie C MOMOLLbIO
PEKYPPEHTHbLIX (DOPMYII;

YMeTb OnepurpoBaTb MOHATUAMMU: HENPEPLIBHOCTb (PYHKLMW, aCUMNTOTbI
rpagmka QyHKLUMK, Nepsas 1 BTopas MPon3BoHas (hyHKLUN,
reoMeTPUYECKMNIA N (PU3NYECKIMIA CMbICI NPOM3BOAHOI, NepBOOOpasHas,
OnpeAeneHHbIN UHTerpas; yMeHe HaxoAuTb aCUMMTOTbI rpaduka
(DYHKUMW; YMEHWE BbIYUCNATH MPOU3BOAHbIE CYyMMbI, MPOU3BEAEHNS,
4aCTHOIO 1 KOMMO3ULMKN (PYHKLWIA,

HaxXoAMTb ypaBHEHWE KacaTe/lbHON K rpatnky QyHKLUW; yMeHne
1CNO/b30BaTb NPOU3BOAHYIO A8 UCCNeL0BaHNSA (PYHKLUMWIA, Ans
HaXOXAEHWS HauyyLIero peLlueHns B NPUKIaAHbIX, B TOM YKC/e
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COLMaIbHO-3KOHOMUYECKUX N (DU3NYECKUX 3a[aYaX, AN OnpeaeneHuns
CKOPOCTY N YCKOPEHUSA; HAX0AWTb NOLLaAM U 06beMbl Uryp C
MOMOLLLbIO MHTerpasa; NPUBOAUTL MPUMEPbI MaTEMaTUYECKOr0
MOZEe/NIMPOBaHMA C NOMOLLBIO AndhepeHLMaNbHbIX YPaBHEHWI;

- YMETb  OMepupoBaTb  MOHATMAMU:  KOMM/EKCHOE  YMCO,
COMPSKEHHble  KOMIMJIEKCHbIE  YWUCMa,  MOAyNMb UM apryMeHT
KOMMMEKCHOro  uucna, qopma  3anncu  KOMIMJ/IEKCHBIX — YuMCen
(reomeTpuyeckas, TPUrOHOMETPUYECKass W anrebpavyeckas); YMeTb
MPOU3BOANTL apuMeTUYECKMe AENCTBUA C KOMIMIEKCHBbIMU YuCnamu;
MPYBOAUTL MPUMEPbI UCMONb30BAHNA KOMMIEKCHBIX

umncern,

- yMeTb  CBOOOLHO  OMepupoBaTb  MOHATMAMW:  CpefHee
apugmMeTUUeCcKoe, MefnaHa, Havbosbllee W HaMMeHblUee 3HayeHus,
pasmax, aucnepcums, CTaHAapTHOe OTK/IOHEHME A/1 OMUCaHUSA YNCIIOBbIX
[aHHbIX; YMEHVEe UCCnefoBaTb CTaTUCTUYECKNE [aHHbIE, B TOM YUC/e C
NnpYMeHeHVeM rpauyeckKuxX MeTOA0B W 3MEKTPOHHBLIX  CPEeACTB;
rpauyeckn uccrefosatb COBMECTHble HabMOLEHUA C  MOMOLLbIO
Avarpamm paccemBaHus U NMHENHON perpeccuu;

YMETb HaX04UTb BEPOATHOCTM COBLITUI C UCNO/b30BaHNEM
rpagmyecknx MeTOA0B; NMPUMEHATL 418 PeLleHns 3a4a4 PopMy bl
CNOXXEHUSA N YMHOXXEHWSA BEPOATHOCTEN, (hopMy 1y NOMHOM BEPOATHOCTMH,
(hopmyny BepHynnn, KOMOMHATOPHbIE (haKTbl Y (POPMY/ibl; OLEHMBATD
BEPOATHOCTM peasibHbIX COObITUIA; YMEHWe OneprpoBaThb MOHATUAMU:
CnyvaliHas BeNMUMHa, pacnpejeneHve BepoATHOCTEN, MaTeMaTUYeCKoe
OXWAaHue, A1cnepcus U CTaHAapTHOe OTK/IOHEHWE CyYaliHOM
BE/IMYUNHBI, (DYHKL MW pacnpesenieHns u NI10THOCTM paBHOMEPHOTO,
rnokasaTenbHOro ¥ HOPMaibHOr0 pacnpesenieHnin; yMeHne Ucrnonb3oBaTb
CBOWCTBa M3YyYeHHbIX pacrnpefeneHnii Ans peLleHmns 3aaad; 3HaKoMCTBO C
MOHATUAMM: 3aKOH O6O/bLLNX YMCEN, METOAbI BbIOOPOYHbIX
1CcCnesoBaHWin; yMeHVe NPUBOAUTL NPUMEPBI NPOSAB/IEHNS 3aKOHa
60/bLUMX YMCEN B MPUPOLHbIX U 06LLECTBEHHBIX ABMEHUSAX;

- YMeTb CBOOOAHO OMepupoBaTb MOHATUAMMW: TOYKa, nNpsmas,
MNOCKOCTb, NMPOCTPAHCTBO, OTPE30K, /iyd, M/IOCKWIA Yron, ABYrpPaHHbIiA
Yron, TPexrpaHHbliA  yron, nepecekawoLlyecs, napaniefibHble 1
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CKpeLLvBaloLLmecs npsamble, NapainenbHOCTb U NepneHanKYNsapHOCTb
MPsMbIX 1 NAOCKOCTEN, Yron Mexay npsMbIMU1, Yron Mexay npsmoii v
MNOCKOCTbIO, YroN MeXay M/0CKOCTAMU; YMEeHWEe UCMo/b30BaTh Npu
pelleHnn 3afay n3yyeHHble (hakTbl U TeopeMbl NIAHUMETPUN; YMEHME
OLeHMBaTb pa3Mepbl O0OBLEKTOB B OKPYXalOLWeM Mupe; YMeHue
OnepupoBaTb MOHATUAMU: MHOTFOrPaHHUK, CeYeHWe MHOrOrpaHHUKa,
MpaBWbHbIA ~ MHOTOrpaHHUK, NpusMa, nupamuga, durypa u
MOBEPXHOCTb BpaLLeHWUs, UWMHAP, KOHYyC, lap, cdepa, pa3BepTka
MOBEPXHOCTW, CeYEeHUS KOHYyca W LUUNWHAPA, napasnesibHble ocu Wu
OCHOBaHWIO, CeyeHWe Lapa, MJO0CKOCTb, Kacawowaacs cgepsl,
UMMMHAPA, KOHYCa; YMEHMEe CTPOUTb CEYEHWe MHOrOorpaHHUKa,
1306paxaTb MHOrOrpaHHUKK, QUIypbl ¥ NMOBEPXHOCTU BpaLLeHUs, UX
CeYeHWsl, B TOM YuCfie C MOMOLLbIO 3MEKTPOHHbLIX CPeACTB; YMeHWe
NPUMEHATb  CBOWCTBA FeOMETPUYECKUX  (DUryp, CamOCTOATENbHO
(hopMynMpoBaTb  OMpedeneHns  M3ydaembliX  Uryp, BblgBUraTh
rmnoTesbl O CBOWCTBAX W NPU3HaKax reoOMEeTPUYECKUX uryp,
060CHOBbIBATb M/ OMpOBepratb  UX;  YMEHWe  MPOBOAUTH
Knaccuukaumio  guryp no  pasnMyHbIM - MpU3HaKaM, BbIMOMHATb
Heo6XoAVMble AOMNONHUTENbHbIE MOCTPOEHNS;

- YMeTb CBOOOAHO OMepupoBaTb MOHATUAMU: NOLAaAb QUrypbl,
06beM (Urypbl, BeNIMUMHA Yr/a, pacCTosHMe OT TOYKW A0 MIOCKOCTH,
paccTosiHMe Mexay npAMbIMU, PacCTOSHWE MeXAy MI0CKOCTAMM,
nnowans cepbl, NNOLLALL MOBEPXHOCTU NMUPaMUAbl, NMPU3Mbl, KOHYCa,
uMmnnHgpa, o06beM  Kyba, MPAMOYrofibHOro  napannenenunesa,
nupamubl, NPU3Mmbl, UWAVHAPA, KOHYCa, LWapa; YMEHWe HaxoAuTb
OTHOLLEHNEe 06bEMOB NOAOOHbLIX UTYp;

YMeTb CBOOOJHO OMepmpoBaTh NOHATUAMW: ABUXEHWE, NapasieNbHbli
rnepeHoc, CUMMETPUA Ha NIOCKOCTM 1 B MPOCTPaHCTBe, MOBOPOT,
npeobpasoBaHve Nofobms, Nojo6HbIe PUTypbl; yMeHME pacno3HaBaTb
paBHble 1 NOLO6HbIE PUIYpbI, B TOM YMC/e B MPUPOLE, UCKYCCTBE,
apXMTEKTYpE; YMEHNE UCMO/b30BaTb FeOMETPUYECKNE OTHOLLIEHMS,
Haxo4UTb reOMeTPUYECKME BENIMYUHBI (4/IMHa, Yron, NNoLaib, 06bem)
Npy peLLeHnn 3a8a4y 13 apyrmux yyebHbIX NpeiMeToB 1 U3 peasibHOM
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XU3HNY;

- YMeTb CBOOOAHO OMepupoBaTb MOHATUAMU: MNPAMOYTO/bHasA
cucTeMa  KOOpPAWMHAT, BEKTOp, KOOPAMHATbl  TOYKW, KOOPAMHATHI
BeKTOpa, CyMMa BEKTOPOB, TMPOW3BEAEHME BEKTOpa Ha 4ucno,
pasfioXXeHne BeKTopa no 6asncy, CKaspHoe Npou3BeAeHNe, BEKTOPHOe
npon3BeAeHNe, Yron MexXay BeKTopamu; YMeHue UCMo/b30BaTh
BEKTOPHbIA M KOOPAWMHATHBIA METOd ANA PelleHnst reoMeTpuyecKmx
3a4ay 1 3afa4y Apyrux y4ebHbIX MpeLMeToB; OMepupoBaTb NMOHATUAMMU:
maTpuua 2x2 1 3x3, onpesennTesib MaTpuLLbl, FeOMETPUYECKNIA CMbICT]
onpeaennuTens,

- YMeTb  MOJENMPOBaTb  PEalbHbIE  CUTyaUuM Ha  sA3blKe
MaTeMaTMKW; COCTaBNSTb BbIPAXKEHMUs, YPaBHEHWS, HEPABEHCTBA U KX
CMCTEMbl MO YCMIOBUIO 3afjauu, UCCNeaoBaTh MOCTPOEHHblE MOAENN C
CMONb30BaHKEM annapaTa anreépbl, MHTEPNPETUPOBaTb MOMyYeHHbI
pe3ynbTaT; CTPOMTb  MaTeMaTW4eckue Mofenn C  MOMOLLbIO
FEOMETPUYECKMX TMOHATUIA W BENMUMH, PELLaTh CBSI3aHHble C HUMK
MPaKTUYECKMe 3aflaun; COCTaBMSITb  BEPOSTHOCTHYH Mofenb W
MHTEPNPeTMPOBaTh MOMyYeHHbI pe3ynbTaT; pellaTb MPUKNaaHble
3aauM  CpeACTBaMM MaTEMATUMYecKoro aHanusa, B TOM  YuMCne
couyanbHo-

3KOHOMUYECKOTO 1 (IU3MYECKOT0 XapaKTepa,;
yMeHMe BbIGUPaTh NOAXOAALLMIA METOA ANs PELUEHUS 3a[a4N.
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIbHON YUYEBHOM JUCIHUTIIMHBI
OJ11.01 MatemaTuka: ajnredpa u Ha4YaJIa MATEMATHYECKOT0 AaHAJIN3a, FeOMeTPUsl

2.1 O0beM TMCHUIUIMHBI M BUABI Y4eOHOH padoThI

Bug y4ebHo paboThl O6bem B Yacax
O0bem 00pa3oBaTeIbHON NPOrPAMMBI 1M CHUIIJIMHBI 330

1. OcHOBHOE co/Iep:KaHue 312
TEOPETUYECKOE 0OYyYeHMe 176
NPaKTUYEeCKNE 3aHATUS 114

B T.4. KOHTPO/bHbIE paboThl 24

2. HpO(l)eCCI/IOHaﬂbHO-OpHeHTHpOBaHHOC COACPKAHUC
TEOPETNYEKOE o6yL|eH|/|e -

NPaKTUYECKNE 3aHATUA 22
B T.4. KOHTPO/bHbIE paboThl -
KoHcynbTaunm nepes sk3ameHoM 12

IIpomeskyTouyHasi aTTecTanus (IK3aMeH) 6
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2.2. CofiepXXaHune 06y4eHns no obLeobpaszoBaTesibHOM yUuebHon gucumnamHe OAI1.01 MaTemaTuka: ajredpa u Hayajia
MaAaTEMATUIECCKOT0 aHaA/JIUu3a, recOMETpUst

Ne Ne O6bem Coaep:xkanne yueOHOro MaTepuasa (Teoperudyeckue, npakruyeckue |(Popmupyemsie
HaumeHnoBanue pa3aejaoB U TEM 3aHA- 3aHdA- B 3aHATHS, KOHTPOJIbHbIE paﬁOTbl) KOMIIETCHUMH
THA THA B qacax
IL.II. TeMe
Pasgen 1. NoBTOpeHue Kypca MaTeMaTUKN OCHOBHOM LKONbI (184)
Tema 1.1. 1 1 2 Ba3oBble 3HaHMA 1 YMEHWA M0 MaTeMaTuke B npoteccuoHaibHoM B | OK 01,
Llenb 1 3agaun matematuky npu MOBCEAHEBHOM LeATeNbHOCTHU. OK 02
]
OCBOEHWM CneLmaibHOCTH
4 OK 03,
Tema 1.2 2 2 2 [elicTBns Haj, NONOXMUTENbHBIMUA 1 OTPULIATENbHBIMU YNCIAMM, OK 04,
Yncna v BblYUCNEHNSA. BbipaxeHuns u 06bIKHOBEHHbIMU 1 AeCATUYHBIMW Apo6samun. [eiicTBus co OK 05,
npeobpasoBaHns CTENeHAMN, (POPMY/ibl COKPALLEHHOr0 YMHOXeHUA. IlpakTuyeckoe OK 06,
3aHATHUEC
OK 07,
Tema 1.3. 3 3 2 Buabl NNOCKNX Uryp 1 ux nnowagp. MpakTunko-opnentuposaHble | MK 1.3,
"eoMeTpusi Ha NIOCKOCTK 3af)aun B Kypce reoMeTpun Ha naockocTu. Ilpakruyeckoe 3aHaTHE NK 3.1
Tema 1.4 INpoLeHTHbIe BblYNCIEHNS 4 4 2 MpocCTble NPOLEHTbI, pasHble CNOCO6bl UX BbIMUCIEHNSA. CNOXKHbIE
MPOLEHTHI
IIpakTuyeckoe 3ansiTue
Tema 1.5 5 5 2 JnHeliHble, KBagpaTHble, APOOHO-NTMHEHbIE YPaBHEHNS U
YpaBHeHUsA 1 HepaBeHCTBa HepaBeHCTBa
IIpaKTHHCCKOCSaHﬂTHe
6 6 2 NnHeiHble, KBagpaTHbIe, APOOHO-NMHEHbIE YPaBHEHUS U
HepaBeHCTBa
IIpaKTquCKoe3aHﬂTHe
Tema 1.6 7 7 2 Cnocoobbl peLLeHNs CUCTEM NIMHENHBIX YpaBHEHWIA. MOHATUA:

CucTeMbl ypaBHEHUI N HEPaBEHCTB

matpuua 2x2 n 3x3, onpegenutens Matpuubl. Ilpaktuyeckoe
3aHATHE
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8 8 2 MeTog Maycca. CUCTEMbI HENMHEVHbIX YpaBHEHWUIA. CUCTEMBI
HepaBeHCTB
Tema 1.7 9 9 2 BbluncneHus n npeobpa3oBaHmns. Y paBHeHWS 1 HePaBEHCTBA.
BXofHO KOHTPO/b ['eomeTpusa Ha
nnockoct KourposasHas padora Nel
Paspen 2 Mpsimble U NNOCKOCTU B NpocTpaHcTBe (18 Y)
Tema 2.1. 10 1 2 Mpenmet ctepeomeTpumn. OCHOBHbIE MOHATUA (TOYKa, NpsAMas, OK 01,
OCHOBHbIE NOHATUA CTEPEOMETPUMN. M/I0OCKOCTb, NPOCTPAHCTBO). OCHOBHbIE aKCUOMbI CTEPEOMETPUN. OK 02,
PacnonoxeHune nNpaMbIX 1 NJI0CKOCTE [MepecekatroLymecs, napannefibHble 1 CKpeLLnBatoLLmecs npsmble. OK 03
Mpr3HaK 1 CBOMCTBO CKpeLymBatoLmnxca npsMbiX. OCHOBHbIE OK 04’
MPOCTPaHCTBEHHbIE (PUTYPbI. ’
OK 05,
Tema 2.2. 11 2 2 MapannenbHble NpaMas 1 NA0CKoCTb. OnpeseneHue. NpusHak. OK 06,
MapannenbHOCTb NPSMbIX, MPAMOIA 1 CaolicTBa. MapannensHble naockocT. Onpegenexme. MprsHak. OK 07
MI0CKOCTK, N/IOCKOCTEMN CsoMcTBa. ’
MK 1.3,
MapannenbHOCTb NPSAMBIX, MPAMOIA U 12 3 2 TeTpasgp v ero anemeHThbl. [Mapannenenunes v ero 3aIEMEHTI. MK 3.1
NI0CKOCTW, NJIOCKOCTEN CBolicTBa NPOTMBOMOJIOXHBIX FPaHel 1 auaroHanei
napannenenunega. MoctpoeHune ceveHni. Mpakruyeckoe 3aHATHE
Tema 2.3. 13 4 2 MepneHAVKYnApHbIe NpsAMble. [apannenbHble NpsaMble,
MepneHANKYNAPHOCTL NPAMBIX, nepneHANKyNapHbIe K NAOCKOCTW. MpU3HaK nepreHanKynsapHoCTH
NPAMON 1 NIOCKOCTU, NIOCKOCTEN NpAMOK 1 NnockocTun. [lokasaTensCTBo. MNepneHanKynsp n
HaKNoHHas. MNepneHANKYNApHbIE NAIOCKOCTU. [MpU3HaK
neprneHANKYNAPHOCTY NIOCKOCTEN. PacCTOAHUA B NPOCTPaHCTBE
Tema 2.4. 14 5 2 Teopema 0 Tpex nepneHanKynapax. [lokasaTenscTso.
Teopema 0 Tpex nepneHAnKynapax
15 6 2 Yron mexxay npsiMoi 1 NA0CKOCTbHO. YT0/ MeX/y NJI0CKOCTAMM
Tema 2.5. 16 7 2
MapannensHble, NepneHANKYNAapHbIe, AKCNOMbI CTEPEOMETPUMN.
CKpeLLMBaroLLmeca Npamble
17 8 2 MepneHANKYNAPHOCTb NPSMOI 1 NAIOCKOCTK, NapanenbHOCTb ABYX
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NpAMbIX, NepneHANKYNApPHbIX NI0CKOCTU, NeprneHANKYNAPHOCTbL
nnockocTeli. Ilpakruyeckoe 3aHATHE
Tema 2.6. 18 2 PacnonoxeHune NpsMbIX 1 MI0CKOCTeN B MPOCTPaHCTBE.
PeweHne 3agay. MNMpAmMbIe U NIOCKOCTU MepneHANKYNAPHOCTb U NapannenbHOCTb NPSMbIX U NMI0OCKOCTEN.
B MPOCTPaHCTBE CkpewmatoLnecsa npsmble. KontpoJsHaasi padora Ne2
Paspgen 3. KoopanHaTbl U BekTopbl (14)
Tema 3.1 [lekapToBbl KOOPANHATLI B 19 2 [ekapToBbl KOOPAUHATBI B MpoCcTpaHcTee. MpocTeiine 3ana4um B OK 01,
npocTpaHcTBe. PaccTosHme mexay KoopauHatax. [lpakTuyeckoe 3aHsATHE OK 02
]
[ByMsi ToOUKaMu. KoopauHarthl OK 03
cepefnHbl 0Tpe3Ka '
OK 04,
20 2 PaccTosHve MexXay ABYMSA TOYKamu, KOOpAvHaThI cepeivHbl oTpeska | OK 05,
OK 06
Tema 3.2 21 2 BekTopbl B npocTpaHcTee. CNoXeHne 1 BblUMTaHNe BEKTOPOB. OK 07’
BekTopbl B NPOCTPaHCTBE. YTON MeXAy YMHOXeHWe BeKTopa Ha uncno. KomnnaHapHble BeKTopbl. CKangpHoe AK 1 ?;
BekTopamu. CkanspHoe Npon3sejeHe npoun3BefeHNe BEKTOPOB. Pa3noxeHre BeKTopa No TpeM s
BEKTOPOB HeKOMMMaHapHbIM BekTopaM. IpakTHdecKoe 3aHsTHE MK3.1
22 2 KoopAaunHaTbl BEKTOpa, CKaapHOe Npou3BeAeHNE BEKTOPOB B
KOOpAMHaTax, yrosa Mexzay BeKTopamu, yron Mexay npsmon v
MNNI0CKOCTbIO, Yron MeXay NnioCKOCTAMW. Y paBHEHNE NTOCKOCTMU.
"eomMeTprYyecKunin cMbicn onpeaennuTens 2x2 TMpakTud. 3aHATHe
Tema 3.3 23 2 KoopamnHaTHas N1oCcKoCTb. BblumcneHve pacCTOAHWIA U nowaaein Ha
MpakTUKO-0pUEHTUPOBaHHbIE 38[a4n NA0CKOCTU. KONIMYECTBEHHbIE pacyeThl
Ha KOOPAMHATHOM MNOCKOCTY
24 2 KoopamnHaTtHas niocKocTb. BbluncieHe paccTosHMI U NnoLlagent Ha
nnockocTu. KonnuectseHHble pacyeTsl. [lpakTuy. 3ansaTue
Tewma 3.4 25 2 JexKapToBbl KOOPAMHATLI B MPOCTPaHCTBe. BEKTOPbI B MPOCTPAHCTBE.
PelwueHve 3aga4y. KoopanHathbl v CnoXkeHue v BbluNTaHWE BEKTOPOB. Y MHOXEHNe BEeKTOpa Ha Y1Cho.
BEKTOpbI KomnnaHapHble BeKTopbl. CKanapHoe Npou3BeeHne BEKTOPOB.
Pa3noxxeHune BeKTOpa No TPeM HEKOMMNIaHapHbLIM BEKTOpaMm.
MpocTeiumne 3aga4un B KoopanHaTax. KoopanHaTbl BEKTOpa,
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paccTosiHMe MeXay ToOUKaMu, KoopAnHaTbl cepeanHbl 0TPesKa,
CKa/IApHOe Npoun3BeAeHNe BEKTOPOB B KOOPAMHATAX, Yro/l Mexay
BEKTOpamu, yron mexay npsMoii 1 Na0CKOCTbIO, Yron Mexay
niaockocTaAMU. KonTpoJsabHas padora Ne 3.

Paszgen 4. OcHoBbI TpuroHomeTpuun. TpuroHomeTpuyeckme yHkumm (36 4)

Tema 4.1 26 1 2 PagnaHHasa Mepa yrna. NMoBOpoT TOUKM BOKPYT Hayana KOOpAnHaT.
TpuroHomeTpuyeckune yHKLMN OnpefeneHve cUHyca, KOCUHYCa, TaHreHca U KOTaHreHca
NPOW3BO/ILHOIO Yrna, Yncna.
PagnaHHada 1 rpagycHas mepa yrna
27 2 2 3HaKK C1HYCa, KOCMHYCa, TaHreHca U KOTaHreHca rno YeTBepTaM.
3aBMCUMOCTb MeXY CUHYCOM, KOCMHYCOM, TaHFeHCOM 1
KOTaHreHCOM OZIHOT0 1 TOr0 XKe yrna
Tema 4.2 28 3 2 TpuroHomeTpuyeckme Toxaectsa. CUHYC, KOCUHYC, TAHTEHC U
OCHOBHbIe TPUIOHOMETPUYECKue KOTaHreHC yrnos a u - a.
TOX[ecTBa.
dopmy bl NpUBEAEHUA 29 4 2 dopmy bl NpUBEAEHUSA
Tema 4.3 30 5 2 CyMMa 1 pa3HOCTb CMHYcoB. Cymma 1 pasHOCTb KOCMHYCOB. CUHYC 1
CuVHYyC, KOCVHYC, TaHTE€HC CYMMbI 1 KOCUHYC ABOMHOrO0 yrna. ®opmysibl NOOBUHHOIO Yr/ia.
pasHoCcT ABYX yrnos CUHYC U IIpakTHyeckoe 3aHsATHE.
KOCUHYC ABONHOrO yrna. ®opmy/ibl
NONOBWHHOTO Yyrna
31 §) 2 Mpeobpa3oBaHWs CYyMMbl TPUTOHOMETPUYECKMX
(hYHKL M B NpoM3BeAeHMe U Npon3BeaeHNs B cymmy. TIpakTudeckoe
3aHATHE.
32 7 2 BblpaxeHne TPUroHOMETPUYECKUX (YHKLMIA Yepes TaHreHC
MONOBMHHOI0 aprymeHTa. Mpeobpa3oBaHms NPOCTEALLINX
TPUIOHOMETPUYECKMX BbipaKeHnil TIpakTuueckoe 3ausaTue.15 (3)
Tema 4.4 33 8 2 O6nacTb onpeeneHnst U MHOXKECTBO 3HAYEHWNIA (DYHKLMIA. YETHOCTD,

dyHKUMK, nx ceolicTBa. Cnocobsl

HEUYETHOCTb, NEPUOANYHOCTb PYHKLMIA. CNOCoBbI 3a4aHNS (YHKLUI

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
MK 1.3,
MNK3.1
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3aaHnNsa hyHKLNIA

Tema 4.5 34 9 O6nacTb onpegeneHns N MHOXECTBO 3HaYEHWI TPUTOHOMETPUYECKMX
TpuroHomeTpuyeckme yHKLMN, NX (PYHKUMIA. YETHOCTb, HEYETHOCTb, MEPUOANYHOCTb
CBOICTBA U rpafuKu TPUrOHOMETPUYECKMX (DYHKLMIA. CBOINCTBA M FpatinKm DYHKUMWIA Y =
CosS X,y =sin X,y =tg X, y = ctg X.
Tema 4.6 35 10 CxaTume 1 pacTskeHue rpaMkoB TPUTOHOMETPUYECKUX (YHKLIWA.
MpeobpasoBaHue rpamKos Mpeo6pa3oBaHue rpaMkoB TPUTOHOMETPUYECKMX (DYHKLIWIA.
TPUTOHOMETPUYECKMX (DYHKLMIA
Tema 4.7 36 11 icnonb3oBaHye CBOMCTB TPUrOHOMETPUYECKMX (DYHKLNIA B
OnwncaHne NPon3BOACTBEHHbI npogeccmoHabHbIX 3agadax. IlpakTuyeckoe 3aHsiTHE.
MPOL,ECCOB C MOMOLLbIO rpatiKoB
OYHKLUWIA
Tema 4.8 37 12
ObpaTHble TPUroHOMETPUYECKME ObpaTHble TPMroHOMeTpuYecKme yHKLUMK. X CBOCTBA U rpadurKm
OYHKLMN
Tema 4.9 38 13
TpUroHOMETPUYECKINE YPaBHEHNSA U YpaBHeHe COS X = a. YpaBHeHMe Sin X = a. YpaBHeHMe tg X = a, Ctg X
HepaBeHCTBa =a.
39 14 PeLLeHne TPUrOHOMETPUYECKUX YPaBHEHWNIA OCHOBHbIX TUMOB:
NpocTelLLIne TPUrOHOMETPUYECKIME YPaBHEHWS, CBOAALLMECS K
KBaApaTHbIM, peLlaemMble pas/fiodKeHNEM HA MHOXWUTENN, O4HOPOAHbIE.
IIpakTuyeckoe 3ansiTue
40 15 PeLleHne TPUrOHOMETPUYECKUX YPaBHEHWNIA OCHOBHbIX TUMOB:
npocTelLIne TPUrOHOMETPUYECKIME YPaBHEHUS, CBOAALLMECS K
KBaApaTHbIM, peLlaemMble pas/iodKeHNEM HA MHOXUTENN, O4HOPOAHbIE.
IpakTnyeckoe 3ansiTue 18 (6)
41 16 MpocTelilune TPUroHOMeTpUYecKmne HepaseHCTBa. TpakTuyeckoe
3aHATHUEC
Tema 4.10 42 17
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CucTeMbl TPUFOHOMETPUYECKNX
YPaBHEHUN

CucTembl MPOCTEMLLINX TPUrOHOMETPUYECKNX YPaBHEHWI
IIpakTHYecKoe 3aHATHE

Tema 4.11 43 18 2 Mpeo6pa3oBaHMe TPUTOHOMETPUYECKUX BbIPXKEHWIA. PelleHune
PeLueHune 3a4a4. OCHOBbI TPUrOHOMETPUYECKMX YPaBHEHWNIA N HEPABEHCTB B TOM YMC/IE C
TPUTOHOMETPUMN. 1CMNO/b30BaHVEM CBOMCTB (PYHKLUMA. KoHnTposibHas padora Ne 4.
TpuroHoMeTpUYyeckme yHKL MK
Paspgen 5. KomnnekcHble uucna (8)
Tema 5.1 44 1 2 [MoHATME KOMMIEKCHOTO YMcna. ConpsXkeHHbIe KOMMEKCHbIe YnCha, OK 01,
KomnsiekcHble yncna MOAY/b U apryMeHT KOMMJIEKCHOr0 yncna. Popma 3anmcu OK 02,
KOMIM/EKCHOro yncna (reomeTpuyeckas, TpUroHOMeTpuYeckas, OK 03
anrebpamyeckas). '
P ) OK 04,
45 2 2 IpaKkTHYecKoe 3aHATHE OK 05,
- OK 06,
46 3 2 ApudmeTryeckme AeNCTBUA C KOMMIEKCHBIMU YMciamm OK 07
1
Tema 5.2 47 4 2 BbINo/HEHME pacyeToB C MNOMOLLbIO KOMMMIEKCHbIX yuncen. NMpumepbl MNK1.3,
IMprMeHeHne KOMM/IEKCHbIX YnCen NCMNONb30BaHNA KOMMNEKCHLIX uncen IlpakTuyeckoe 3aHsATHE NK3.1
Paspnen 6. NpounsBoaHasa pyHKUMKU, ee npuMmeHeHue (40)
Tema 6.1 48 1 2 OnpepgeneHve YMCNOBOW NOCNEA0BATENILHOCTI M COCO6LI ee OK 01,
IMoHATME NPOM3BOAHON. PopMY bl 1 3agaHus. CBOWCTBA YMCNOBbLIX NOCneAoBaTeNlbHOCTel. OnpeaeneHme OK 02,
npasuna gudmepeHLMpoBaHNA npegena nocnefosarte/ibHOCTU. BbluncneHve npegenos OK 03
nocneaoBaTenbHoOCTeR. MNpeaen GyHKLUMM Ha 6ECKOHEYHOCTM OK 0 4’
jl
49 2 2 Mpefen yHKUMK B TOUKe. MNpupalyeHne aprymeHTa. MNpupatyeHve OK 05,
(hyHKLMHN. OK 06,
50 3 2 3agaum, NpuBoasLLME K NOHSATUIO MPOM3BOAHON. OnpeaeneHmne OK 07,
MPOU3BOAHON. ANFOPUTM OTbICKaHUA MPOU3BOAHON MK 1.3,
MK 3.1
Tema 6.2 51 4 2

MpOon3BOAHbIE CYMMbI, Pa3HOCTY
Npou3BeieHNs, YaCTHOr o

dopmynbl guddepeHumpoBaHus. MNMpasuna guddepeHUmMpoBaHns
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Tema 6.3 52 5 OnpepgeneHve CNOXHOW yHKLMK. [Npon3BoaHas
[Mpoun3BOAHbIE TPUTOHOMETPUYECKMX TPUTOHOMETPUYECKNX (DYHKLMNA.
(hyHKUWIA. Mpon3BOAHAA CNOXHOM
hyHKUMM
53 6 Mpon3BoHasA CNOXHON hYHKLMM
Tema 6.4 54 7 MoHATME HenpepbIBHOW PYHKLMKU. CBONCTBA HEMPepbIBHON (DYHKLUN.
[MoHATUE O HEMPEPLIBHOCTY (PYHKLIMN. CBf3b MeXay HenpepbIBHOCTLIO U AngdepeHLMpyeMOCTbH0 PYHKLMN
MeTog HTEPBAIOB B TOUKE.
55 8 ATOpPUTM peLleHnst HepaBeHCTB MEeTO0M NHTEPBASIOB.
IIpakTH4YecKoe 3aHATHE
Tema 6.5 NeomeTpuyeckunin u 56 9 "eOMeTpPUYECKNA CMbIC/T NMPOU3BOAHOM (PYHKLMK — YTI0BOM
(hM3NYECKMIA CMbICN NPON3BOAHOIA KO3(hhULMEHT KacaTeNlbHOM K rpadimky QyHKUMM B TOUKE. Y paBHeEHMe
KacaTeNbHOM K rpadmky QyHKUMN.
57 10 ArOpUTM COCTaB/IEHNS YPaBHEHNSA KacaTe/lbHOM K rpadinky
yHKUmmM y=f(x). IlpakTHYeCKOE 3aHATHE
Tema 6.6 58 11 P ur3nyecKunii (MexaHNMYeCKUin) CMbIC NPON3BOAHOM — MTHOBEHHas
P ur3NYECKNIA CMbIC MPON3BOAHON B CKOPOCTb B MOMEHT BpeMeHM t: v = S’ (t)
NPOEeCCMOHANbHbIX 3afadax
Tema 6.7 59 12 Bo3spacTaHue 1 ybbiBaHVe PYHKLMW, COOTBETCTBYE BO3pacTaHWs U
MOHOTOHHOCTb (yHKLMKN. TOYKM y6bIBaHUA (hYHKLMWN 3HAKY MPON3BOAHOIA. MOHATME NPON3BOAHOIA
3KCTpeMyma BbICLLIEr0 NopsjKa, COOTBETCTBUE 3HaKa BTOPOM MPOMU3BOLHOM
BbIMYKNOCTM (BOTHYTOCTN) (DYHKLMM Ha OTPE3KE.

60 13 3afa4m Ha MakCUMyM U MUHUMYM. IMOHATUE aCUMMTOThI, CNOCO6bI NX
onpeaeneHns. AfropuTM UCCNeL0BaHNA (DYHKLMW U NMOCTPOEHUSA ee
rpagmka ¢ NOMOLLbKO NPOM3BOAHON. [pO6HO-NMHENHAA (yHKLMA
HpaKaneCKoe 3aHATHEC

Tema 6.8 61 14 WccnegoBaHne (yHKUMM HA MOHOTOHHOCTb 1 NOCTPOEHUE rpafrKoB.

WccnefoBaHve yHKLUMI 1
MOCTPOEHVEe rpadnkoB

IIpakTH4eckoe 3aHsATHE
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62 15 2 WccnefoBaHne hyHKUMW HA MOHOTOHHOCTb 1 MOCTPOEHNE rPayrKoB.
IIpakTHYecKoe 3aHATHE
Tema 6.9 Hanbonbluee n HaMeHbLLee 63 15 2 HaxoxaeHne HanbonbLIEro N HaMMEHbLLEro 3HAYEHWUIA (YHKLNIA,
3HayYeHus (PYHKUUN MOCTPOEHMe rparKoB MHOrOY/IEHOB C UCMO/b30BaHEM annapara
MaTeMaTn4eCKOro aHaim3a HpaRaneckoe 3aHATHEC
Tema 6.10 64 17 2 HanmeHbLLee 1 HanbonbLLee 3HaYeHne (yHKLUNUN
HaxoxzeHne onTyMasibHOro
pe3ynbTara ¢ MOMOLLbHO NMPON3BOAHONM
B NPaKTUYECKMX 3a4a4ax
65 18 2 HanmeHbLLee 1 HanbonbLLee 3HaYeHne yHKLUNUN
IIpakTH4Yeckoe 3aHATHE
66 19 2 HanmeHbLLee 1 HanbosbLUee 3HaYeHne (PYHKLUUN
HpaKTI/I‘ICCKoe 3aHATHE
Tema 6.11 67 20 2 dopmynbl U NpaBunia andhepeHUMpoBaHns. ccnegoBaHme GyHKUNN
PeLueHwne 3agay. MNMponssogHas C NOMOLLH0 MPOU3BOAHON. HanbosbLLee 1 HavMeHbLLee 3HaYeHNs
(hYHKUMM, ee NPUMEHEHME (yHKUMN KonTpoJsbHasi pagoTa Ne 5.
Paszgen 7. MHororpaHHuKM 1 Tena BpauweHus (42)
Tema 7.1 68 1 2 [MOHATME MHOrOrpaHHMKa. Ero anemMeHTbl: BepLUMHbI, pebpa, rpaHu. OK 01,
BepLuuHbl, pebpa, rpaHm [naroHans. CeyeHue. BbinyKsble N HEBbIMYK/blIE MHOTOTPaHHUKMN. OK 02
jl
MHOrorpaHHuKa
p OK 03,
Tema 7.2 69 2 2 [MoHATME NpU3MbI. Ee 0cHOBaHMs 1 60KoBbIe rpaHn. Boicota npusmsl. | OK 04,
Mpr3ma, ee cocTaBnAOLLNE, CEYEHME. MpaAmas n HaknoHHas npusma. MNpaBunbHas npusmMa. Ee ceveHwe. OK 05,
Mpsamas v npasuibHas NPU3MbI OK 086,
Tema 7.3 70 3 2 Mapannenenunes, CBOMCTBa NPSAMOYro/bHOro napannenenuneaa, Ky6. OK 07,
Mapannenenunes, Ky6to CeyeHue CeueHue Ky6a, napannenenunesa MK 1.3,
Ky0a, napannenenuneaa. NK3.1
Tema 7.4 71 4 2 Mupamnga v ee anemeHTbl. CeveHne nupamubl. MNMpasuibHasa

Mupammnaa, ee coCTaBNAOLLME,
ceueHue. MpaBuibHas NupaMuaa.

nupamMmnaa. YceueHHas nupamMmaa
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YceueHHas nupamuza.

Tema 7.5 72 5 rMnowanb 60KOBOW M MOTHON MOBEPXHOCTU NPU3MbI, MUPamMupbl
BokoBas 1 NosiHasA NOBEPXHOCTb IIpakTH4Yeckoe 3aHsATHE
NpU3Mbl, NUPamnibl
Tema 7.6 73 6 CUMMETPUS OTHOCUTENbHO TOYKM, NPSAMOIA, MNOCKOCTN. CUMMETPUS B
Mprmepbl CUMMETPUIA B Npogeccu Ky6e, napannenenvnese, npusme, nupammnze
Tema 7.7 74 7 CUMMETPUSA B NPUPOLE, apPXUTEKTYPE, TEXHUKE, B ObITY
MpuMepbl CUMMETPUIA B Npodeccuin IIpakTHyeckoe 3aHATHE
Tema 7.8 75 8 MoHATUE NPaBUILHOrO MHOFOrpaHHMKa. CBOMCTBA NPaBU/IbHbIX
MpaBunbHbIE MHOTOrPaHHNKK, NX MHOIOrpaHHMKOB.
CBOICTBa
Tema 7.9 76 9 LimnnHap v ero anemeHTbl. CeveHve uunnHapa (napanniefibHoe
LinnnHap, ero coctaBnstoLLme. OCHOBaHWIO 1 ocy). PaseepTka uunnHapa [MpakTuy. 3aHsaTne
CeyeHue unnunHapa
Tema 7.10 77 10 KoHyc 1 ero anemeHTbl. CeyeHre KoHyca (napasniesisHoe 0OCHOBaHUIO
KoHyc, ero cocrasnstowme. CeyeHve 1 NPOXOZsLLee Yepes BEPLUMHY), KOHUYECKME CeveHuns. Pa3BepTka
KOHYycCa KOHycCa IIpakTu4eckoe 3aHsATHE
Tema 7.11 78 11 YceueHHbIin KoHyc. Ero obpasytowas 1 BbicoTa. CeveHne yCeYeHHOoro
YceueHHbIn KoHyC. CeyeHne KoHyca IIpakTHyeckoe 3aHATHE
YCeYEHHOro KoHyca
Tema 7.12 79 12 LLIap n cthepa. BaaumHoe pacrnonoxeHue cepbl 1 NI0CKOCTK.
LLIap v cipepa, nx ceyeHus CeyeHue wapa, chepsbl IpakTHyeckoe 3aHATHE
Tema 7.13 80 13 MoHATME 06 06beMe Tena. O6bem Kyba U NPSAMOYro/ibHOro
MoHATKe 06 06beMe Tena. OTHOLLEHME napannenenunega. O6bem npusmsl n umunnHapa. Mpakruyeckoe
06beMOB NOAOOHbLIX Ten 3aHsAITHE

81 14 OTHoLeHMe 061bEMOB NOA06HBIX TeN. FeoMeTPUYECKMIA CMbICH

onpegenuTens 3-ro nopsaka
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Tema 7.14 82 15 2 O6bembl Npammnibl M KoHyca. O6bem wapa. Mnowaan
O6beMbI 1 MOWAAM NOBEPXHOCTEN noBepxHocTeli Ten MpakTuyeckoe 3aHATHE
Ten
Tema 7.15 83 16 2 KomMOuHaumn reomeTpuyeckmx Ten.
KombrHauum MHOrorpaHHMKOB 1 Ten
BpaLLeHuns
84 17 2 Komb6uHauum reomeTpryeckmx Ten. Ipakruyeckoe 3aHsATHE
Tema 7.16 85 18 2 Vcnonb3oBaHe KOMOUHaLMIA MHOrOrpaHHUKOB U TeN BpalleHus B
"eomeTpryeckme KOMOMHaLMKN Ha MPaKTUKO-OPUEHTMPOBAHHbIX 3afa4ax
npakTuKe
86 19 2 cnonb3oBaHme KOMOGMHALMIA MHOFOrpaHHUKOB W TeN BPaLLEeHNs B
NPaKTUKO- OPUEHTUPOBAHHbIX 3a4a4aX. [IpakTuy. 3aHATHE
87 20 2 MoAroToBKa K KOHTPO/IbHOW paboTe. IpakTHYecKoe 3aHsATHE
Tema 7.17 88 21 2 O6bemb! 1 MNoLWaaN MOBEPXHOCTU MHOMOrPaHHNKOB 1 TeN BpaLLeHUs
PelueHne 3aga4y. MHOrorpaHHuUKM n KonTtpoubsnas padora Ne 6.
Tena BpaLLeHuns
Pasgen 8. NepBoo6pa3Has hyHKUMK, ee npumMeHeHU (144)
Tema 8.1 89 1 2 3afayva 0 BOCCTAHOB/MEHMM 3aKOHa ABUXKEHUS MO M3BECTHOW ckopocTh. | OK 01,
MepBoo6pasHas yHKLMK. MNpaBuna [MoHATME UHTErprpoBaHna. O3HaKOM/EHWE C MOHATUEM UHTErpana un OK 02
(v} jl
Hax0oXJeHWs NepBoobpasHbIX nepBoo6pasHon ana yHkumn y=Ff(x). PelueHre 3a4a4 Ha CBA3b OK 03
nepBoO6Gpa3HON 1 ee NPOV3BOAHOM, BbIYMCNIEHME NEPBOOOPA3HON A1 OK 04’
AaHHON PyHKUMK. Tabnuua popmyn Ans HaxoXaeHUs d
nepBoo6pasHbIX. VI3yyeHune npasua BblYMCIEHNS NePBOO6PA3HON OK 05,
IIpakTHYecKkoe 3aHATHE OK 06,
OK 07,
Tema 8.2 90 2 2 3afayu, npueBoaALLMe K NOHATUIO ONpPeaeeHHOro HTerpana — o MK 1.3
rnowanb KpUBOIMHEHON Tpaneuun. BbIUMC/IEHWM NJIOLWAAN KPUBOIMHEHOM Tpanewum, o nepemMeLleHmm AK 3'1’

dopmyna HbtoToHa — JleinbHuua

TOYKW. MoHATVE ONpPeaenéHHOro NHTerpana. MeomMeTpuyeckunii u
(h13NYECKINIA CMbICT ONpefeNieHHOro nHTerpaia. dopmyna
HbtoToHa— JlelibHMLa
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Tema 8.4 91 3 2 "eOMETPMYECKMIA CMbIC/ ONPEeAENEeHHOro NHTerpana
MoHsATMe 06 OnpefeneHHOM UHTerpase
KaK nnoLaan KpUBOIMHENHON
Tpaneuuu
Tema 8.5 92 4 2 "eOMETPMYECKMIA CMbIC/T ONpPeAEeNneHHOro nHTerpana. ®opmyna
OnpeaeneHHbIA HTerpan B XXU3HK HbloToHa - SleinbHuua.
93 5 2 PelleHue 3aa4 Ha NpMMeHeHe NHTerpana Ana BblYUC/IEHUA
(DU3NYECKMX BENNYUH 1 Nnowaaei. IlpakTuyeckoe 3aHATHE
94 6 2 MoAroToBKa K KOHTPO/IbHOW paboTe. IlpakTHYecKoe 3aHsATHE
Tema 8.6 95 7 2 MepBoobpasHas yHKuuK. Mpasuna HaxoXaeHnsa nepsoobpasHbIX. Ee
PelueHue 3agay. MNepBoobpasHas npumMeHeHne. KontpoabHas padora Ne7.
(hyHKUMM, ee NpUMeHeHWe
Pasgen 9. CteneHu un KopHu. CteneHHasa pyHkuma. (18 4)
Tema 9.1 96 1 2 MMOHATNE KOPHA N-0iA CTEMEHW U3 AeNCTBUTENBHOMO Yncna. ®yHKLum OK 01,
CreneHHas (hyHKLUMSA, ee CBOMCTBA y= B X CBOCTBA U rpacuKy. OK 02,
oo - OK 03,
BOMCTBA KOPHSA N-0i1 CTEMNEHMN.
97 2 2 p OK 04,
Tema 9.2 98 3 2 Mpeo6pasoBaHme NppaLMOHaIbHbIX BbIPAXKEHWIA. OK 05,
Mpeobpa3oBaHye BbIPAXKEHWNIA C OK 06,
KOPHSIMM N-0ii CTeneHu OK 07,
N MK 1.3,
99 4 2 Mpeobpa3oBaHue MppaLMOHa/IbHbIX BbipaXeHui. [IpakTuyeckoe MK 3.1
3aHATHE .
Tema 9.3 100 5 2 [MoHATME CTeneHn ¢ NobbIM paLMoHaIbHbIM MoKa3aTeneMm.
CBolicTBa CTENEHU C paLoHabHbIM U CTeneHHble (hyHKLMN, NX CBOCTBA M rpatinkm
AeCTBUTENbHBIM NOKa3aTeNsMm
Tema 9.4 101 6 2 PaBHOCU/TIbHOCTb MPPaLMOHa/IbHBLIX YPaBHEHWIA N HEPABEHCTB.

PelleHMe nppaLyoHabHbIX
YPaBHEHWIA 1 HEPaBEHCTB

MeTO/bl MX PeLeHus.
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102 7 2 PeLleHMe nppaumoHanbHbIX YpaBHEHWUIA N HEPaBEHCTB.
IIpakTHYecKoe 3aHATHE
Tema 9.5 103 8 2 OnpepgeneHve cTeneHHoM PyHKUMK. Vicnonb3oBaHye ee CBOMCTB Npu
CreneHun n kopHU. CTeneHHas peLLeHnn ypaBHEHUI 1 HepaBeHCTB. IIpakTHYecKoe 3aHsITHE
(YHKUMS
104 9 2 KonTpoabsHnas padora Ne 8.
Pasgen 10. NokasatenbHaa yHKumsA. (16 4.)
Tema 10.1 105 1 2 CTeneHb C NPOM3BO/IbHLIM AENCTBUTEIbHLIM MOKa3aTesieMm. OK 01,
Moka3zaTenbHas (PYHKLMS, ee CBOWCTBa OnpepgeneHve NokasaTebHON (hYHKL MK, ee CBOMCTBA U rpadmK. OK 02,
106 2 2 3HaKOMCTBO C MPUMEHEHNEM NOKa3aTeNbHON PyHKLMK. PelleHne OK 03,
MoKasaTeNbHbIX ypaBHeHU yHKLMOHanbHo-rpaduyeckum metogom. | OK 04,
IIpakTHUYecKoe 3aHsATHE OK 05,
Tema 10.2 107 3 2 PeLleHMe nokasaTe/lbHbIX YpaBHEHWIA METOLOM YPaBHMBaHWS OK 06,
PeLLeHmMe nokasaTe/lbHbIX YpaBHEHWIA 1 nokasaTtesieil, METOAO0M BBEAEHNS HOBOI MepeMeHHOMN. OK 07,
HepaBeHCTB MK 1.3,
- MK 3.1
108 4 2 PelLeHMe NokasaTe/bHbIX YpaBHEHUI (YHKLMOHaNbHO-IpauyecKum
MeTO0M
109 5 2 PelueHne noka3aTenbHbIX HepaBeHCTB. [IpakTuyeckoe 3aHsITHE
Tema.10.3 110 6 2 PeLleHne CUCTEM MOKa3aTe/lbHbIX YPaBHEHWIA.
CunCTeMbl MOKa3aTeNbHbIX YPaBHEHWUI
Tema 10.4 111 7 2 PelLeHMe NokasaTeNbHbIX YpaBHEHUI METOAOM ypaBHMBaHUS
PelleHue 3agay. NokasatenbHas rnokasatenein 1 MeTOA0M BBEIEHMSI HOBOW MNepPeMEHHOM. PelleHne
yYHKUMS nokasarte/ibHbIX HepaBeHCTB. IIpakTuyecKkoe 3aHATHE
112 8 2 Kountpoabnas padora Ne 9.
Pasgen 11. Jlorapudmsl. Jlorapucdmmnyeckas cdyHkums (28 4.).
Tema 11.1 113 1 2 Norapudm ymcna. OK 01,
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Norapum uncna. [ecaTnyHbIv n
HaTypa/ibHbIV TorapuMbl, YAC/O e

114 2 [eCATUYHBIA 1 HaTypabHbIA N0rapugmbl, YACIO e
Tema.11.2 115 3 CsolicTBa norapmgmoB.
Csoiictsa norapugmos. Oneparus
norapugmmnpoBaHuns
116 4 Onepauusa norapugpmmnposaHms. IpakTuyeckoe 3aHATHE
Tema 11.3 117 5 Norapugmuyeckas pyHkumns. OnpegeneHvie. CBOMCTBA.
Norapumuyeckas yHKLMS, ee
CBOICTBa
118 6 JNorapugpmmnyeckas yHKLMA 1 ee rpadmK..
Tema 11.4 119 7 IMoHATME NnorapuMmMmnyeckoro ypasHeHms. Onepaums
PeLueHne norapuMUYecKmnx noTeHUMpoBaHus. IpakTnyeckoe 3aHATHE
YpPaBHEHWI 1 HePaBEHCTB
120 8 Tpy OCHOBHBIX METO/A PeLLEHNS TOrapuhMUYECKNX YPaBHEHWIA:
(hYHKLMOHaNIbHO-rpatiMyeckunii, MeTog NOTEHLMPOBAHNS, METOA
BBefeHWSA HOBOW NnepeMeHHO. IlpakTuyeckoe 3aHsiTHE
121 9 Jlorapugpmmnyeckme HepaBeHCTBA.
122 10 Norapuipmunyeckne HepaBeHcTBa. PewleHus. IpakTuy. 3aHsAaTHe
Tema 11.5 123 11 ANropuUTM peLLeHns CUCTEMbI YPaBHEHNIA. PaBHOCKIBHOCTb
CucTemMbl norapugMmnYecKmx norapuMUYeCKnX ypaBHeHWn 1 HepaBeHCTB
YPaBHEHUI
Tema 11.6 124 12 MprMeHeHe norapugma. Jlorapugpmmnyeckas cnvpasib B npupoge. Ee
Jlorapudmel B Npupoae 1 TEXHUKe mMaTemaT14ecKne CBOMCTBa.
125 13 IIpakTuyeckoe 3ansiTHE

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
MK 1.3,
MNK3.1
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Tema 11.7 126 14 2 Norapudmuyeckas dyHKLMS. PelueHne npocTenwmx
PelueHue 3agad. Jlorapumbl. norapuMUYeCcKnX ypaBHeHWi
Norapugmnyeckas QyHKUKS. Kourpouannas padora Ne 10.
Paznen 12. MHuo:kecTBa. DiieMeHThI Teopuu rpagos (10 u.)
Tema 12.1 127 1 2 IMoHATMe MHOXKeCTBa. [TogMHOXKecTBO. OnepaLymy ¢ MHOXeCTBaMMU. OK 01,
MHoxecTBa OK 02,
Tema 12.2 128 2 2 Onepauumu ¢ MHOXecTBamW. PeLlieHne NpuKnagHbIX 3aad. OK 03,
OnepaLmn ¢ MHOXeCTBaMu IpaKkTHYecKoe 3aHATHE OK 04,
- K 05,
Tema 12.3 129 3 2 MoHATKe rpada. CBA3HLIN rpad, AepeBo, LMK rpad Ha NA0CKOCTH 8K 82
I"pacpbl ’
Pap OK 07,
130 4 2 pagobl. IlpakTHYecKoe 3aHATHE MK 1.3,
Tema 12.4 PelueHune 3agau. 131 5 2 Onepauun ¢ MHOXKecTBamu. OnuncaHmne peasibHbIX CUTYaL Wit ¢ MK3.1
MHoxcecTBa, 'padbl 1 X NPUMEHEHWE MOMOLLbHO MHOXECTB. NMpumeHeHWe rpadioB K peLLeHunio 3a4ad.
Konrpoabnas pa6ora Ne 11.
Paznen 13. DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BeposiTHOCTEMH (22 4.)
Tema 13.1 132 1 2 OCHOBHbIE NMOHATUS KOMOVHATOPUKM. OK 01,
OCHOBHbIE NMOHATUA KOMOUHATOPUKM OK 02,
133 2 MepecTaHOBKK, pasmelLleHns, coyeTaHus. [lpakTuy. 3ansaTue 8& 82’
Tema 13.2 CobbITHE, BEPOATHOCTb 134 3 2 COBMECTHbIE 1 HECOBMECTHbIE COObITUSA. TeopeMbl 0 BEPOSTHOCTH OK 05:
co6bITUA. C/IOXKEHNE N YMHOXEHWE CYMMbI COBbITUIA. Y CNOBHasA BEPOATHOCTb. OK 06
BEPOSATHOCTEN OK 07’
135 4 2 3aBMCMMbIE N HE3aBUCUMbIE COObITUSA. TeopeMbl O BEPOSTHOCTM MK 1.3,
npou3BeAeHNs COObITUIA. MK 3.1
Tema 13.3 136 5 2 OTHOCMTeNbHas YacToTa COObITMS, CBOMCTBO €€ YCTOMNYMBOCTH.

BeposiTHOCTb B NPOtheCCHOHabHbIX
3afayax
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137 6 2 CrartucTtunyeckoe onpeseneHne BeposaTHOCTU. OLeHKa BepOATHOCTU
CO6bITHA.
Tema 13.4 138 7 2 Buapl cnyyaiiHbIX BeMUMH. OnpegeneHne AUCKPETHOR Cry4YainHoi
[ncKpeTHaa cnydaitHas BeNn4YmnHa, BENINYNHbI.
3aKOH ee pacnpejeneHuns
139 8 2 3aKOH pacnpeaeneHuns ANCKPETHONM CnyyaliHoN BeNnUnHbI. Ee
YMCNOBble XapaKTEPUCTUKN.
Tema 13.5 140 9 2 BapuaynoHHbIii pag. MoanroH 4actoT 1 rmcTorpaMma.
3agaun matemaTMyecKon CTaTUCTUKN CTaTUCTMYECKME XapaKTEPUCTUKIM pafa HabMtoaaeMblX AaHHbIX.
IIpakTH4Yeckoe 3aHATHE
Tema 13.6 141 10 2 MepBrYHas 06paboTKa CTAaTUCTMUECKUX AaHHbIX. ['paduyeckoe nx
CocTaBneHuve Tabnuy 1 guarpaMmm Ha npeacrasneHne. HaxoxaeHue cpegHUX XapakTepuCTuUK,
npakTuKe HabntogaemblxX faHHbIX. IIpakTHYecKoe 3aHsATHE
Tema 13.7. Peluenvie 3agay. dnemMeHTbl 142 11 2 AnemeHTbl KOMOMHaTOPUKK. CobbITHE, BEPOSTHOCTb COGLITUA. COXKeHWe 1
KOM6V|HaT0pI/IKVI, CTaTUCTMKKN 1 TeOpUN YMHOXXeHune BepOﬂTHOCTeVI. KounrtpoabHas padora Ne 12.
BEPOSITHOCTEN
Pa3nen 14. YpaBuenusi 1 HepaBeHcTBa (284.)
Tema 14.1. PaBHOCWNBLHOCTb YpaBHEHWI 1 143 1 2 PaBHOCU/ILHOCTb YpaBHeHWI. O6LLME METO/bI PELLEHNS . OK 01,
HepaseHCTB. O6LLUMe METOABI PeLLeHns
P Ute MeTop! P OK 02,
144 2 2 PellieHMe TEKCTOBbIX 3aa4 C NOMOLLbIO YpaBHeHWii TIpakTuueckoe OK 03,
3aHsATHE OK 04,
Tema 14.2[ padmyeckmnin MeToq, 145 3 2 I"pagmyecknii MeTo/ peLleHns ypaBHeHUIA N HEPABEHCTB OK 05,
PELLEHMNS YPaBHEHWIA, HEPABEHCTB IIpakTHYecKkoe 3aHATHE 8& 82
146 4 2 MeTo/ MHTEPBa/IOB peLleHNs HepaBeHCTB. IlpakTuyeckoe 3aHsiTHE MK 1.3
. 1
Tema 14.3.YpaBHeHUsA U HepaBeHcTBa C | 147 5 2 Mogynb. pocTeilumne ypaBHEHUS U HEPABEHCTBA C MOAY/IEM MK3.1
Moy nem
148 6 2 MpuMeHeHNe paBHOCWU/IbHBIX NEPEXO0B B OnpefeneHHbIX Thnax

YPaBHEHWIA 1 HEPABEHCTB C MOAY/EM.
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Tema 14.4.YpaBHeHUA 1 HepaBeHcTBa C | 149 7 2 OCHOBHble METO/bI PELLEHNS NOKa3aTeNbHbIX YPaBHEHWI 1
napameTpamu HepaBeHCTB, 0rapuMUYECKNX ypaBHEHUI 1 HEPaBEHCTB.
150 8 2 OCHOBHble MeTO/b! peLLeHNs NoKasaTelbHbIX YPaBHEHUI U
HepaBeHCTB, IOrapUPMUUECKNX YPaBHEHWIA N HEPABEHCTB.
HpaKaneCRoe 3aHATHEC
151 9 2 TpPUroHOMETPUYECKUE YPABHEHNA N METO/bI UX PeLLEHNUS.
Tema 14.5. PelleHvie 3a7a4. Y paBHEHMA 1 152 10 2 PeLleHVe TPUrOHOMETPUYECKNX YPaBHEHWIA.
HepaBeHCTBa. IIpakTHyeckoe 3aHATHE
153 11 2 PeLLeHMe TEKCTOBbIX 33424 NPOJeCcCOHaIbHOI0 COAePXKaHus.
Cnocobbl 1 MeTofpbl.
154 12 2 PeLlieHMe TEKCTOBbIX 33424 NPOJeCCHOHaIbHOIO COAEPKaHNS.
HpaKTI/I‘lCCKoe 3aHATHEC
Tema 14.6 CocTap/ieHWe 1 pellieHme npogec- 155 13 2 PeLLeHne TEeKCTOBbIX 334a4 NPOJECCHOHaIbHOTO COAEPKaHNS.
CMOHaJIbHbIX 3a/a4 C NOMOLLLI0 YPaBHEHNIA IpakTHYecKoe 3aHATHE
156 14 2 PeLLeHMe TEKCTOBbIX 33424 NPOJeCcCOHaIbHOI0 COAePXKaHus.
IIpakTuyeckoe 3ansiTue
Koncyapranus nepen 3xk3aMeHOM 12
JK3aMeH 6
Bcero: 330
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3. YCJIOBUSA PEAJIM3ALIUU TPOI'PAMMBbI OBIIEOBPA30BATEJIbHOM
YYEBHOU JUCIIUITJIMHbI

3.1. TpeGoBaHusl K MaTepPUATbHO-TEXHUYECKOMY 00ecredeHHI0

Peanusaumnsa nporpaMmmbl AUCUUNMHBI NPeAnonaraeT Hainyume y‘-le6HOFO
KabuHeTa maTeMaTUKMN.

MoAroToBKa BHeayaUTOPHOM paboTbl AO/MKHA 06ecnevmBaTbCs [LOCTYMOM
Kagoro obyuvatoulerocs K 6asam AaHHbIX U 61M6/MOTEYHbIM (hoHAaM. Bo Bpems
CaMOCTOATE/IbHOW MOArOTOBKK, 00y4atoLmecs A0/MKHbI ObITb 06ecrneyeHb! OCTYNOM
K ceTu IHTepHeT.

O6opyaoBaHMe y4ebHOro KabmHeTa:
— 10Caf04Hble MeCTa Mo KOSIMYECTBY 00yYatOLLMXCS;
— paboyee MecTo npenojasaresns;
—  KOMIMNEKT y4yebHO-HarnsaHbIX nocooumi.

TexHuYecKne cpefcTsa 00yUeHus:
— MNepCoHa/bHbI KOMMbIOTEP;
—  MYyNbTUMeNINHOe 060pyA0BaHMe.

3.2. Uudopmannonnoe odecneyeHue 00yueHust

— [na peanuzaumy nporpaMmMbl 6UGMAMOTEUHbIA (POHA 06pa3oBaTe/IbHOM
opraHuM3aumMnm  UMeeT nedvaTHble W/WAW  3NEKTPOHHbIE  06pas3oBaTe/ibHble U
MH(OPMaLMOHHbIE  Pecypcbl,  PEeKOMeHJOBaHHble  A/19  WUCMOMb30BaHUA B
06pa3oBaTe/IbHOM MPOLEecce, He cTapLle NATU NIET C MOMEHTA U34aHKs.

— TlepeyeHb  y4ebHbIX N3naHni, HTepHeT-pecypcos,

[0NONTHUTENBHON NMTepaTypbl

OCHOBHbIE HCTOYHUKH:

1. AnmvoB LA, MartemaTuka: anrebpa M Hadasa MaTeMaTMyeckoro aHanmsa,
reometpus. Anrebpa v Hadana marematmyeckoro aHaamsa. 10-11 knaccbl: y4e6.
Ans 06LieobpaszoBat. opraHm3aumii: 6a3oBblid U yray6n. yposHu / [LU.A.AnMmoB,
KO.M.KonsarvH, M.B.Tkadesa u ap.]. — M.: INpoceelleHue, 2019.

2. AtaHacaH J1.C. Maremartuka: ajrebpa M Hayana MaTemMaTMyeckoro aHasuaa,
reometpus. Meometpus. 10-11 knaccol: yyeb. ansa obLeobpasosar. opraH13aLuii:
6a3oBblIi 1 yrayén. yposHu / [J1.C. AtaHacsH, B.®.byTy308B, C.6.Kagomues v gp.].
— M.: lNpocBseLleHme, 2019.
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I[OHOJIHI/ITCJIBHLIC HCTOYHHUKH:

1.

9.

Bawmakos M.N. Anrebpa M Hayana MaTemaTMyecKoro aHanmsa (6a3oBblit
ypoBeHb). 10 kn. — M., 2014.
Bawmakos M.N. Anrebpa M Hayana maremaTMyeckoro aHanmsa (6a3oBbli
ypoBeHb). 11 kn. — M., 2014.
BawwmakoB M.N. MaTtemaTtuka (6a308BbIi ypoBeHb). 10—11 kn. — M., 2014.
Bawmakos M.N. MaTtematuka: 10 kn. C6opHUK 3afay: yyeb. nocobue. — M.,
2004.
Konmoropos A.H. un ap. Anrebpa 1 Hayana aHaim3a. Y4uebHuk ana 10-11
KnaccoB 06Lleo6pasoBaTe/nbHbIX yupexxaeHuin. M.: MpoceeleHne, 2003.
Konarnd KO.M. n gp. MatemaTtuka (KHura 1). — M., 2003. 9. KonarnH KO.M. u
ap. Marematvka (KHura 2). — M., 2003. UaTepHeT-pecypcehl:
MatemaTnka B OTKPbITOM Konnempke http://www.mathematics.ru
Math.ru: MatemaTtunka 1 obpasosaHue http://www.math.ru
MOCKOBCKWIA LIeHTP HErnpepbLIBHOrO  MaTteMaTU4ecKoro
0bpa3oBaHuA (MLUHMO) http://www.mccme.ru
EgWorld: Mup maTemaTuyecknx ypaBHeHWiA http://eqworld.ipmnet.ru
Exponenta.ru: obpa3oBaTe/ibHbIi MaTEMATUYECKUIA CainT
http://www.exponenta.ru
Bca anemeHTapHas — mMartemartuka: CpegHsas  MaTemartmyeckas
NHTepHeT-wKoNa http://www.bymath.net
"padmkm yHKumii http://graphfunk.narod.ru
Angaktnyeckne matepuasnbl No MHGOPMaTMKe U MaTeMaTrKe http://comp-
science.narod.ru
NHTepHEeT-NpoeKT «3agaun» http://www.problems.ru

10. a3zeTa «MartemaTtumka» http://mat.1september.ru
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOH
JTACHOUTLIAHBI
KoHTposb M olleHKa Pe3y/IbTaTOB 0CBOEHNSA 00LL,e06pa3oBaTe/lbHOM
ANCLMNNNHBI PAaCKPbIBAOTCA Yepes ANCLMNAMHAPHbIE Pe3ybTaTbl, HaNpPaB/eHHbIE
Ha (hopMUPOBaHMe 06LLIMX 1 NPOGECCUOHANBHBIX KOMMETEHLIMIA N0 TeMaM
COAepXKaHnsa y4yebHOro marepumana.

O0wmas / npodeccuonabHast
Tema Tun OLCHOYHBIX MEPONIPUATHUSA
KOMIIETCHIIUA
OK 01. Bbibupats crnocobsl Tema 1 TecTupoBaHue
peLLeHusa 3aaa4 Tewma 2 YCTHbIn onpoc
NpotheccMoHaIbHOM Tema 3 MaTemMaTNYeCKNin ANKTaHT
AEATENbHOCTU MPUMEHUTE/IbHO Tema 4 NHAVBMAYyanbHas caMmocTosTeNbHas paboTa
K PasnniHbIM KOHTEKCTaM Tema 5 MpescTaBneHue pesyibTaToB NPaKTUYeCKUX
Tema 6 paboT
Tema 7 KoHTponbHas paboTa
Tema 8 BbINoNHEHNE 3K3aMeHaLMOHHBIX 3afaHNi
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
OK 02. Vicnonb3osatb Tema 1 TecTupoBaHue
COBpeMEHHbIe cpeacTBa Tema 2 YCTHbIN onpoc
Nnouncka, aHasm3a v Tema 3 MaTeMaTNYeCKNn ANKTaHT
NHTepnpeTaLmm nHgopmaLmny, Tema 4 VHavBuayansHas caMocToATeNlbHas paboTa
W MH(OPMALMOHHbIE Tema 5 MpeacTaBneHne pesynbTaToB NPaKTUYECKNX
TEXHOMOrMN A/151 BbINOSIHEHNS Tema 6 pa6oT
3afia4 npogeccroHabHoM Tema 7 KOHTponbHas pa6oTa
AEATENBHOCTU Tema 8 BbIMNOHEHME 3K3aMEHALMOHHbBIX 3a4aHui
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
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OK 03. MNMnaHnpoBatsb K Tema 1 TecTnpoBaHue
peann3oBbIBaTb COBCTBEHHOE Tema 2 YCTHBI onpoc
npojeccroHaibHOE U Tema 3 MaremaTuyeckuii AUKTaHT
NNYHOCTHOE PasBUTHE, Tema 4 NHavBuayanbHas caMocTosATeNlbHas paboTa
NPEANPUHAMATENBCKYHO Tema 5 MpeacTasnieHne pe3ynbTaTtoB NPaKTUYECKNX
[eATe/IbHOCTb B Tema 6 pa6oT
npogheccroHanbHo chepe, Tema 7 KoHTponbHas pa6oTa
MCMonb30BATL 3HAHWA NO Tema 8 BbIMOMHeHMe 3K3aMeHaLOHHbIX 3afaHuii
(pHaHCOBOW rpaMoTHOCTY B Tema 9
Pa3INYHBIX XKN3HEHHbIX Tema 10
cUTyaumax Tema 11
Tema 12
Tema 13
Tema 14
OK 04. 3ththeKTMBHO Tema 1 TecTnpoBaHue
B3aMMO/eNncTBOBaThL 1 paboTaTb Tema 2 YCTHbI onpoc
B KO/INIEKTVBE U KOMaHAe Tema 3 MaTemMaTNYeCKNin ANKTaHT
Tema 4 VHavBuayansHas caMocTosATeNbHas paboTa
Tema 5 MpescTaBneHye pesybTaToB NPaKTUYeCKUX
Tema 6 pabot
Tema 7 KoHTponbHas paboTa
Tema 8 BbINonHeHVe 3K3aMeHaLMOHHbIX 3afaHuiA
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
OK 05. OcyLecTBasTb YCTHYHO Tema 1 TecTnpoBaHue
N NNCbMEHHYHO Tema 2 YCTHbI onpoc
KOMMYHVKaLMIO Ha Tema 3 MaTemMaTNYeCKNin ANKTaHT
roCy/AapCTBEHHOM fi3blke Tema 4 NHanBUAYyanbHas camocTosiTeNbHas paboTa
Poccuiickoit Pefepaum ¢ Tema 5 MpeacTaBneHNe pe3ynbTaToB NPaKTUYECKNX
Y4eTOM 0COBEHHOCTEN Tema 6 pa6oT
colnanbHOro U KynbTypHOro Tema 7 KoHTponbHasi pa6oTa
KOHTEKCTa Tema 8 BbINOSHEHNE 9K3aMEHALMOHHbIX 3aaHWii
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14
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OK 06. MposBnaTbL Tema 1 TecTupoBaHue
rpaXx4aHCKOo- NaTpUOTUYECKYHO Tema 2 YCTHBII onpoc
No3unLMI, IEMOHCTPMPOBATh Tema 3 MaTtemMaTn4ecKnin ANKTaHT
0CO3HaHHOE noBefeHne Ha Tewma 4 NHanBmayanbHas caMocTosTelbHas paboTa
OCHOBE TPaANLIMOHHBIX Tema 5 MpencraseHne pe3yibTaToB NPaKTUYECKNX
06LLeYeNnoBeYeCKMX LIEHHOCTEN, Tema 6 paGoT
B TOM Y/C/IE C yHETOM Tema 7 KoHTponbHas paboTta
rapmMoHu3aliun Tema 8 BbINOMHEHNe 3K3aMeHaLMOHHbIX 3a4aHWi
MeXHaLNOoHaNbHbIX U Tema 9
MEXPEUITMO3HbIX OTHOLLEHWA, Tema 10
MPUMEHATb CTaHAAPTbI Tema 11
aHTUKOPPYMLMOHHOIO Tema 12
rnoseAeHns Tema 13
Tema 14
OK 07. CopgeiicTBoBaThb Tema 1 TecTupoBaHue
COXPaHEHWNIO OKPY>KatoLLei Tewma 2 YCTHbI onpoc
cpeabl, pecypcocbepexxeHnto, Tema 3 MaTtemMaTn4ecKnin ANKTaHT
MPUMEHATL 3HaHNA 00 Tema 4 WHameupyansHas camoctosTenbHas paboTa
VSMEHEHMW KiMMaTa, Tema 5 MpeacTaBneHne pesynbTaToB NPaKTUYECKUX
MPUHLMMbI 6epeXXINBOro Tema 6 paboT
NPOM3BOACTEA, S((EKTNBHO Tema 7 KoHTponbHas pa6oTa
AENCTBOBATL B HPE3BbIYaHBIX Tema 8 BbINO/HEHME 3K3aMeHaLMOHHbIX 3aaHuii
cuTyaumax Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
NMK1.3 Tema 1 TecTupoBaHue
OhopMnATL TEXHNYECKYHO Tema 2 YCTHbI onpoc
[LOKYMEHTaLMIO Ha Tema 3 MaTtemMaTN4ecKnin ANKTaHT
MPOEKTMpyeMble YCTpoiCTBa Tema 4 WHameupyanbHas camoctosTeNnbHas paboTa
Tema 5 MpencTasneHne pesyibTaToB NPaKTUYECKNX
Tema 6 paboT
Tema 7 KoHTponbHas paboTta
Tema 8 BbINoNHEHME 3K3aMeHaLMOHHbIX 3afaHniA
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
MK3.1 Tema 1 TecTupoBaHue
MpoBOANTL KOHTPO/b Tema 2 YCTHbIN onpoc
napamMeTpoB, ANArHOCTUKY W Tema 3 MaTtemaTnyecKunin ANKTaHT
BOCCTaHOBJIEHUNE Tema 4 VHavBmAayanbHas camocTosTe/lbHas paboTa




55

paboToCNOCOBHOCTUN LM(POBBIX
YCTPOICTB KOMIMbIOTEPHBIX
CUCTEM U KOMM/EKCOB

Tema 5
Tema 6
Tema 7
Tema 8
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14

MpeacTaBneHne pesybTaToB NPaKTUYECKNX
pabot

KoHTponbHas paboTta

BbINo/HEHNe 3K3aMeHaLMOHHbIX 3afaHWiA




