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1. O6bwan xapakrepucTuKa paboueit nporpammbl o6weobpasosarenibHOU
AVUCUUNANHDBI « MaTemaTuKa»

1.1. MecTo AUCUMIUIMHBI B  CTPYKType  npodeccHOHATbHOI

o0pasoBareabHoil nporpammsl CIIO:

O6meoOpazoBarenbHas aucnuiuimHaa OJ1.11 «Martemaruka (yriryOJeHHBIH YpPOBEHB)» SIBISACTCS
00s3aTeNbHOM  YacThi0 00111e00pa30BaTEeIbHOTO IMKIA 00pa3oBaTeNbHON MporpaMMbl 1O
cnenmanbHocTH 15.02.18 Texuuveckas SKcIuTyatanus U OOCIYy)KMBaHHE POOOTH3HPOBAHHOTO
POM3BOJICTBA

1.2. llesn u mu1aHupyeMble pe3yJIbTaThl 0CBOEHUS JUCIUIJIMHBI:

1.2.1. Heapb AuCUMILIHHBI

Conepkanne mOporpaMmbl  00II€00pa3oBaTEIbHON  AUCHUIUIMHBL  «MaTeMaTukay
HAIPABIICHO HA JIOCTMIKCHUE PE3yJIbTATOB €€ U3yUeHUsl B COOTBeTCTBHH ¢ Tpeboanmsimu OI'OC
COO c¢ yuerom npodeccronanibHoi Hanpaiennoctn @PI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHHA 00mIe00pa3oBaTeJIbHOM

aucuunIuHbl B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
B pesynbraTe ocBoeHus yueOHo# nucruruinabl OJ].11 «MaremaTrka (yriryOJeHHBIH yPOBEHB)»
oOydaromuiicss powkeH obnanate npexycMmoTpenHsiMu PI'OC mno cnemmansnoctn CIIO 15.02.18
TexHuueckas SKcIUTyaTaluss M OOCIYXXHBaHHE POOOTH3MPOBAHHOTO IMPOU3BOJCTBA CIIEIYHOIIUMHU
pe3yabTaTaMy, yMEHUSIMH, 3HAHUSAMU:
B pesynbrare ocBOeHUS TUCIUTUTMHBI 00YyYaIOIIUIACS JTODKEH 3HATH!
- 3HaYCHHE MAaTEeMaTHYECKOW HAyKH JJIsl pEIICHHs 3a/1a4, BOSHUKAIOIINX B TEOPUH U MPAKTHKE;
- IIUPOTY U B TO K€ BpPEMsI OTPAHUYEHHOCTh MPUMEHEHHSI MATEMAaTHIECKUX METOJIOB K aHAIHN3Y U
UCCIIEIOBAaHUIO TIPOIIECCOB U SIBIICHUI B IPUPOJIE M OOIIECTBE;
- 3Ha4YeHHE MPAKTUKH M BOMPOCOB, BOZHUKAIOIINX B CAaMO MaTeMaTuke Ajsi (GOpMUPOBAHUS U
pa3BUTHS MaTEeMaTHUECKOW HAYKH;
- UCTOPHIO Pa3BUTHS MOHITHS YMCIA, CO3MAHUS MAaTEMAaTHUECKOTO aHAJIN3a, BOSHUKHOBEHUS H
pa3BUTHUS TEOMETPUU;
- YHHUBEpCAJIbHBIN XapakTep 3aKOHOB JIOTUKHU MaTEeMaTHIECKUX
paccyXIeHHH, UX MPUMEHHUMOCTb BO BCEX 00JIaCTAX YETIOBEYECKOH NEATETHLHOCTH.

B pesynbrare 0CBOGHUS JUCHUIUINHBI O0YYarOIUIiCs JOKEH YMETh!

- BBINOJHATH apu(METHUECKHe NCHCTBHA HaJ 4YHUCIAMM, COYeTas YCTHble M NUCbMEHHbIE
npuéMbl; HAXOAWTh NPUOMIDKEHHBIE 3HAYEHUS BEJIMYMH UM TOTPEIIHOCTH  BBIYUCICHUN
(abcoroTHAs U OTHOCHUTEINIbHAS MOTPEIIHOCTH); CPAaBHUBATH YMCIIOBBIC BBIPAXKEHUS; - HAXOIHUTH
3HAYE€HUsl CTENEHU, KOpHs, Jorapupma, TPUTOHOMETPUYECKUX BBIPDAKCHUH Ha OCHOBE
OTIpeJIeNIEHHs], HMCIONb3YysI MPH HEOOXOJUMOCTH HMHCTPYMEHTAJIbHBIE CPEICTBA; IOJIB30BATHCS
npuOIHKEHHON OIEHKOM IPU MPAKTUYECKUX PAcUYETax; BHIIOIHATH TPE0Opa30BaHuUs BEIPAXKEHUH,
npuMeHsist GOpMyJibl, CBA3aHHBIE CO CBOMCTBAMU CTENEHEH, JIorapu(MoB, TPUTOHOMETPHUUECKUX
GyHKINH;

- BBIYMUCIIATH 3HAYCHHE (YHKIMM IO 33JaHHOMY 3HAUYEHUIO apryMeHTa IpH pa3IHyHbIX
cnocobax 3amaHMs (DYHKIMH; ONPEAETsATh OCHOBHBIE CBOWCTBA YMCIOBBIX (DYHKIHH,
WITIOCTPUPOBATH UX Ha rpadukax; CTpOUTh rpadMKN U3YUEeHHBIX (PYHKIHHA, HWILTFOCTPHPOBATH 110



rpaduKy CBOMCTBA DIIEMEHTAPHBIX (PYHKIIHIA; UCTIOIH30BATh MOHATHE (QYHKITUH IS OTIMCAHUS H
aHalIM3a 3aBUCUMOCTH BEIINUNH;

- HAXOJWTh TPOW3BOJIHBIC DSJIEMEHTAPHBIX (DYHKIWH; WCIIOIB30BaTh IPOU3BOIHYIO JUIS
W3YYCHUsS CBOMCTB (DYHKIIMU M TIOCTPOCHUS TpadUKOB; pemiaTh 3aJa4d MPHUKIATHOTO XapaKkTepa
Ha HAXO0XICHUC HaI/I6OJ'[I>H_IeFO 1 HAMMCHBUIICTO 3HAYCHU A,

- BBIUMCIISTH B MPOCTEHIINX CIy4asX IUIOMIATU U 00bEMBI C UCIIOJIB30BAHUEM OMPEICIEHHOTO
WHTETrpania;

- peiuaTb pallnOHAJIbHEBIC, IIOKa3aTCJIbHBIC, JIOFapI/I(l)MI/I‘{eCKI/IC, TPUTOHOMETPHUICCKUE
YpPaBHCHUSA, CBOIAIIUECA K HHHCﬁHLIM U KBaJpaTHbIM, AaHAJIOTUYHBIC CHCTCMbI ypaBHCHHﬁ,
HEPaBEHCTBA U CUCTEMBI;

- pemarh NOpoCTeiIve KOMOMHATOpPHBIC 3aJladyd METOJOM Iiepedopa W HCIOJIb30BAaHUEM
W3BECTHHIX (DOPMYIT; BBIYHCIATH B TMPOCTEUIIMX CIIy4asX BEPOSTHOCTH COOBITHH Ha OCHOBE
oACcYETa YKCia NCXO0B;

- pacro3HaBaTh Ha YepTekKax M MOJICISAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCHTH TPEXMEPHBIC
O0BEKTHI C MX ONMHUCAHHEM, H300paKEHHUEM; OMHUCHIBATH B3aHMHOE PACIIOJIOKCHUE TPSMBIX H
IUIOCKOCTe B TPOCTPAHCTBE, apryMEHTUPYsS CBOM CYXKICHHS, HW300pa)kaTb OCHOBHBIC
MHOFOFpaHHI/IKI/I u prrnme TCJi1a, BBIIIOJIHATH qepTen(H K 3aga4yaM,

- CTpOUTbH NpoCTeilne cedeHus: KyOa, Npu3Msbl, MUPAMU/bL; pellaTh IpocTeiiie 3a1a4u Ha
HaX0XKJICHUE TeOMETPUICCKHUX BEIIMYUH (IJIMH, YIJIOB, IUIOMAACH, 00BEMOB).

Oco0oe 3HaueHue AUCHUIIIMHA uMeeT npu hopmupoBannu u pazsutuu OK u 1K



O6wue KomneTeHLUU

MnaHupyemble pe3ynbraTbl 06yyeHus

O6wue

AvcumnanHapHble

OK 01 BbibupaTb cnocobbl
peleHuA 3a4a4
npodeccnoHanbHoM
neATeNbHOCTH
NPUMEHUTENBHO

K Pa3/IMYHbIM KOHTEKCTaM

- TOTOBHOCTb K Tpyay,

MacTepcTBa, TpyAontobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTUMBHOM  AesaTeNbHOCTU
TEXHONOMMYECKON M COLUMANIbHOM HanpaB/leHHOCTY,
CNOCOBHOCTb  MHMUMMPOBATb, MNJAHUPOBATb U
CaMOCTOATE/IbHO BbINO/IHATL TaKYO AeATENbHOCTD;
- NHTepec K Pa3/INYHbIM chepam
npodeccnoHaNbHOM AeATeNbHOCTH,

OBnageHue YHUBEpPCaNbHbIMM y4ebHbIMMK
no3sHaBaTe/IbHbIMU AENCTBUAMM:

a) 6a30Bble IOrnYecKkne AencTBus:

- CaMOCTOATEIbHO dopmynmnpoBaTb Z
aKTyanusMpoBaTb npobnemy, paccmatpuBaTb ee
BCECTOPOHHE;

- yCTaHaBAMBaTb CYWECTBEHHbIA MPU3HAK UM
OCHOBAHWA AN CPaBHEHMA, KnaccupuKkaumm u
06006L1eHUsA;

- onpeaenAtb LUenuM AOesTeNbHOCTW, 3a4aBaTh
napameTpbl U KPUTEPUU UX AOCTUKEHUS;

- BbIAB/ATb 3aKOHOMEPHOCTU M NPOTUBOPEYUs B
paccMaTpUBaeMblX ABNEHUAX;

- BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLLEHMBATDH
COOTBETCTBME pe3y/abTaToB

Luensam, OLEHUBaTh)

PUCKM NOCNeACTBUI AeATeNIbHOCTY;

-B/1IafeTb METOA4AaMM A0Ka3aTeNbCTB, a/ITOPUTMaMU peLLeHnA
3a/1a4; yMeHne GopmynmMpoBaTb onpeaeneHmnsa, akCMombl U
TeopeMbl, NPUMEHATb UX, NPOBOAUTL AOKa3aTe/IbHble
paccyXAeHUA B XO4€e pelleHnn 3a4ay;

- YMeTb ONepupoBaTb NOHATUAMM: CTEMNEHb YNCAa, Iorapudm
4YncNa; yMeHUe BbINONHATb BbIYUCIEHME 3HAYEHUIN U
npeobpa3oBaHMA BbIpaXKEHMIN CO CTENEHAMU N Norapndmamu,
npeobpasoBaHMA APOOHO-PALMOHANbHBIX BbIPAXKEHUI;

- YMEeTb ONepupoBaTb MOHATUAMM: PALMOHANbHbIE,
MppauMoHanbHble, MOKa3aTe/bHble, CTEMEHHbIE,
norapudmmyeckme, TPUroHOMeTpPUYeCcKMe ypaBHEHMUA U
HepaBeHCTBa, NX CUCTEMDI;

- YMEeTb ONepupoBaTb NOHATUAMMU: GYHKLUMA, HENPEPbIBHAA
bYHKUMA, Npon3BOAHanA, NepBoobpasHasn, onpeaeneHHbln
WHTErpan; yMmeTb HaXo4UTb NPOU3BOAHbDIE 3/IEMEHTAPHbIX
bYHKLUMIA, MCNONb3YA CNPaBOYHbIe MaTepuasibl; UCCNen0BaTh B
npocTenwmnx cnyy4anx GyHKLUMNM HA MOHOTOHHOCTb, HAXOANTb
Hanbonblne N HaMMeHbLLME 3HaYeHUA GYHKUMN; CTPOUTb
rpadMKM MHOTrOYNEHOB C UCMO/Ib30BaHMEM annapaTa
MaTeMaTUYECKOrO aHaIN3a; MPUMEHATb MPOU3BOAHYHO NP
peleHnn 3a4a4 Ha ABUMKEHME; peLlaTb NPAKTUKO-
OPUEHTMPOBaHHbIe 33241 Ha HanbonbLune U HauMeHbLLne
3HAaYEHMA, HA HAaXOXKAEHME MYTU, CKOPOCTU U YCKOPEHUS;

- YMEeTb ONepupoBaTb NOHATUAMM: PaLMOHaNbHAA GYHKLMA,
noKasaTtesibHas QYHKUMA, cTeneHHas GyHKUuA,




- pa3BMBaATb KPEaTUBHOE MbILIIEHWE NPU PeLIeHUN
KM3HEHHbIX Npobaem

6) 6a3oBble nccaeaoBaTeNbCKME AENCTBUA:

- BNageTb HaBblKaMn y4ebHO-Mccnen0BaTeIbCKoM U
NPOEKTHOW AeATEeNbHOCTU, HaBblKaMK paspeLleHus
npobnem;

- BbIABNATb MPUUYUHHO-CNIEACTBEHHbIE CBA3U MU
aKTyanuM3MpoBaTb 3a4ayy, BblABMraTb runoTesy ee
pelweHus, HaxoAuTb

APrymeHTbl ana

10Ka3aTeNbCTBA CBOMX YTBEPXKAEHMM, 3343BaTh)
napameTpbl U KPUTEPUU pPeLLEHUS;

- QHANM3MpPOBaTb MOJyYEHHble B XO4e peleHuA
3a/lauM  pe3ynbTaTbl, KPUTUYECKM OLEHUBATb WX
10CTOBEPHOCTb, MNPOrHO3MPOBATb M3MEHEHME B
HOBbIX YC/0BUAX;

-- YMeTb NepeHOCUTb 3HaHMA B NO3HaBaTE/bHYO U

NPaKTUYECKyto 061aCTU KMU3HEAEATENbHOCTY;

- YMeTb MHTErpupoBaTb 3HAHWA M3  pPa3HbIX
npeameTHbIXx obnacrteis;

- BblABMIAaTb  HOBble  UAEM, npeanaratb
OPUIMHAIbHbIE NOAXOAbI U PeLLIeHnSs;

Z cnocobHocTb nx NCNONb30BaHMUA B

no3HaBaTe/IbHOMN U cou,maanoﬁ NPaKTUKe

inorapnommnyeckasn GyHKUMA, TPUTOHOMETPUYECKME DYHKLNMY,
06paTHble PYHKUUK; yMEHUE CTPOUTL FPadUKM U3yYEeHHbIX
bYHKLUMI, MCNoab30BaTb rPadUKM NPU U3y4eHUM NPOLLECCOB U
3aBUCUMOCTEN, MPU peLLeHNN 33434 U3 APYrvX y4ebHbIX
npeaMeToB M 33434 U3 PeasibHOM ¥KU3HU; BblipaXKaTb GpopmMmynamm
3aBUCMMOCTU MeXAyY BeNMYMHAMK;

- YMETb peLlaTb TEKCTOBbIE 334341 PA3HbIX TUMOB (B TOM Yncne
Ha NPOLEHTbI, J,O/IN U YaCTU, Ha ABUXKEHUE, PabOTy, CTOMMOCTb
TOBAPOB M YCAYT, HANOW, 334341 U3 061acTu ynpasaeHua
NIMYHBIMU U CEMEMHBIMU GUHAHCAMM); COCTABAATb BbIPAXKEHUS,
YPaBHEHWA, HEPABEHCTBA U X CUCTEMbI MO YC/IOBUIO 334a4M,
nccnenoBaTb NONYyYeHHOE pelleHne 1 OLLeHMNBATD
NpaBAoONoA06HOCTb Pe3y/bTATOB;

- YMEeTb ONepupoBaTb NOHATUAMMU: CpeaHee apudMeTUYECKOE,
MeanaHa, Hanbonbllee N HAMMEHbLUEE 3HAaYEHUSA, pa3Max,
ancnepcus, CTaH4apTHOE OTKIOHEeHMEe YMCN0BOro Habopa; ymeTb
M3B/IeKaTb, MHTEPNPETUPOBATb MHPOPMALMIO, NPEACTABAEHHYIO
B TabauMLax, Ha guarpammax, rpaduKkax, oTparkatoLLyto CBOMCTBA
peasibHbIX NPOLECCOB U ABNEHWUI; NPeACTaBAATb MHGOPMALMIO C
nomoLbto Tabanuy U gMarpamm; ccnefoBaTb CTaTUCTUYECKUE
laHHbIEe, B TOM YMCe C NPUMEHEHNEM rpaduyecknx meTog08 1
9/1EKTPOHHbIX CPEACTB;

- YMeTb OnepupoBaTb MOHATUAMM: CAIYHaWMHbIM ONbIT U CAy4aHOe
cobbiTUE, BEPOATHOCTb CYy4aHOro CobbITUA; YMEHME BbIYUCNATD
BEPOATHOCTb C MCMO/Ib30BAaHUEM FPadUUECKMX METOAOB;
NPUMEHATb GOPMYJIbl CNONKEHMA U YMHOMKEHUA BEPOATHOCTEN,

KoMbuHaTopHble GaKTbl U GOpPMYbl NPU PeLleHnn 3a4aY;




OLLeHMBATb BEPOATHOCTM peasbHblX COObITUIA; 3HAKOMCTBO CO
CNYYalHbIMW BEIMYMHAMMU; YMEHME NPUBOAMUTL MPUMEPBI
NPOoABNEHUA 3aKOHa B6ONbLINX YnCcen B MPUPOAHBIX U
06LLEeCTBEHHbIX ABNEHUAX;

- YMEeTb ONepupoBaTb NOHATUAMM: TOYKA, NPAMas, NJOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yrof, CKPeLMBaoLLMecs Npsmble,
napannenbHOCTb U NepneHANKYNAPHOCTb MPAMbBIX U NJIOCKOCTEN,
YrON Mexay NPAMbIMK, YTON MeXAY NPAMOM U NJOCKOCTbIO, YroN
MeXK Ay NAOCKOCTAMM, PAacCTOAHME OT TOUKM A0 NJOCKOCTH,
paccTofHWe MeXAy NPAMbIMU, PACCTOAHME MEXKAY NNOCKOCTAMMU;
yMeHWe MCNOob30BaTb NPU PeLleHNN 33434 U3ydeHHble GaKTbl 1
TeopeMbl NIAHUMETPUN; YMEHUE OLLEeHNBATb padmepbl 06 bEKTOB
OKpPY)KatoLero Mmmpa;

- YMEeTb ONepupoBaTb MOHATUAMMU: MHOTOFPAHHUK, CEYeHMe
MHOrOrpaHHWKa, Ky6, napannenenunes, npMsama, nMpammaa,
burypa 1 noBepxHOCTb BPALLEHNA, LMANHAP, KOHYC, Wwap, chepa,
ceyeHuA GUrypbl BpaLLeHMA, MNOCKOCTb, KacatoLlwanaca chepbl,
LUMANHAPA, KOHYCa, Naowaab NOBEPXHOCTU MMPaMUabl, NPU3MbI,
KOHyCa, unnmHapa, naowaab chepbl, 06bem Kyba,
NPAMOYro/IbHOro Nnapannenenvnena, NMpPamuabl, NPU3Mbl,
LUMANHAPA, KOHYCA, Wapa; yMeHMe n3obpaykaTb MHOTOrPaHHMKM
M NOBEPXHOCTM BPALLEHUSA, UX CEYEHUA OT PYKU, C MOMOLLLbIO
HepPTEXHbIX MHCTPYMEHTOB M 3/IEKTPOHHbIX CPeACTB; YMEHMeE
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHUE
pacno3HaBaTb NPaBU/IbHbIE MHOFOrPAHHWUKMK;

- YMeTb onepupoBaTb NOHATUAMM: ABUNKEHME B MPOCTPAHCTBE,

I'IO,CI,O6HbIe (I)Vll'ypbl B NMPOCTPAHCTBE, MCNO/ZIb30BATb OTHOWEHKE




naowazaen nosepxHocten n ob6vemos Nogo6HbIX Guryp npu
peleHnmn 3aaay;

- YMETb BblYMCNATb FEOMETPUYECKNE BENNYMHDI (ANMHA, yron,
naowaab, 06bem, naowaab NOBEPXHOCTH), NCNONb3YA
M3y4eHHble GopMybl U MeTOAbI;

- YMeTb ONepmupoBaTb NOHATUAMM: MPAMOYro/ibHasA CUCTEMA
KOOPAMHAT, KOOPANHATbI TOYKU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNAPHOEe NPOU3BEAEHWE, YTON MEXAY BEKTOPAMM, CYMMaA
BEKTOPOB, NPOM3BEAEHME BEKTOPA HA YUCNO; HAXOLUTb C
NMOMOLLbHO U3YYEHHbIX GOPMY KOOPAMHATbI CEPeAnHbI OTPE3Ka,
paccTofHME MeXKAY ABYMA TOYKAMK;

- YMeTb BbIOMpPaTb NOAXOAALLMA N3YHEHHbI MeTOA, ANA PeLIeHNs
3a/1a4uM, pacno3HaBaTb MaTemaTUyeckne GakTbl U
MaTeMaTUYeCKME MOAENN B NPUPOLHBIX U 0OLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWNE NPUBOAUTL NPUMEPDI
MaTEMATUYECKUX OTKPbITUIA POCCUIACKON N MUPOBOIA
MaTEMaTUYECKOM HAYKMW.

- YMeTb ONepupoBaTb NOHATUAMMW: ONpeneneHne, akCMoma,
Teopema, cneacTBue, CBOMCTBO, NPU3HAK, 40Ka3aTe/bCTBO,
paBHOCU/IbHbIE GOPMYANPOBKU; YyMeHUE GOPMYINPOBATbL
06paTHOE M NPOTUBOMO/OXKHOE YTBEPKAEHME, MPUBOAUTD
NPUMepPbl U KOHTPNPUMEPbI, UCMONb30BaTb METOS,
MaTeMaTUYeCKON MHAYKLMW; NPOBOANUTb AlOKa3aTe bHble
paccy»KAeHUA NpU peLleHnn 33434, OLLeHMBATb I0TUYECKYHO
NPaBWUIbHOCTb PACCYKAEHNN;

- YMeTb ONepupoBaTb MOHATUAMMU: MHOMKECTBO, NOAMHOXKECTBO,

onepaunn Hag MHOXeCTBaMM,; ymeHne ncnonb3oBatb




TEOPETUKO-MHOXKECTBEHHbIN annapar A4/19 ONMcaHMA peasibHbIX
NPOLLECCOB M ABJIEHWNI NPU PeLleHUN 3a4a4, B TOM YUC/e U3
APYrMx y4ebHbIX NpeameTos;

- YMeTb OnepmpoBaTb NOHATUAMM: rpad, cBA3HbIN rpad, Aepeso,
LUMKA, rpad Ha NIOCKOCTU; yMeHMe 3a4aBaTb U ONMCbIBaTb rpadbl
pa3nYHbIMK cnocobamu; MCcnonb30BaTh rpadbl NPU peleHnn
334ay;

- YyMeTb CBOOOAHO onepmnpoBaThb MOHATUAMM: COYETAHME,
nepecTtaHOBKa, YNC0 COMETAHWUM, YUCNO NEPECTAHOBOK; BUHOM
HbloTOHA; yMeHMe NPpUMEHATb KOMBUHaATOpPHble GaKTbl U
paccyXAeHua ans peleHusa 3agay;

-YMETb ONEepMpPOoBaTb NOHATUAMMW: HATYPaJIbHOE YMCIIO, Lenoe
UYNCNO, OCTATOK MO MOAY0, PAaLLMOHANbHOE YNCNO,
MppPaLMOHaNbHOE YMUC/I0, MHOXKECTBA HaTypasibHbIX, LENbIX,
PaLUMOHANbHbIX, AENCTBUTENbHbIX YMCEN; YMEHWE UCNONb30BaTb
NPU3HAKU AEIMMOCTU, HAMMEHbLUUIA OB AennuTens
HaumeHbllee obulee KpaTHoe, anroputTm EBrknaa npu pelieHmnm
33,/a4; 3HAKOMCTBO C Pa3/IMYHbIMM NMO3ULMOHHbIMU CUCTEMAMM
cYncneHus;

- YMeTb cCBOOOAHO onepmnpoBaTh MOHATUAMM: CTEMEHb C LENbIM
NoKasaTesieM, KOPEHb HaTYpPaJIbHOW CTeMneHun, CTeMNeHb C
pPaLUMOHaNbHbIM NOKa3aTeNeMm, CTeNEHb C AeNCTBUTENbHbIM
(BelecTBeHHbIM) NOKasaTesiem, Norapudpm Yncna, CUHYC,
KOCMHYC M TaHTeHC NPOU3BOJIbHOIO YMUCNa;

- YMETb ONepmupoBaTh NOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpa3oBaHue, ypaBHEHME, HEPABEHCTBO, CUCTEMA

YPaBHEHWUI N HEPABEHCTB, PAaBHOCUIbHOCTb YPaBHEHU,




HepaBeHCTB M CUCTEM, PALMOHA/IbHbIE, UPPALMOHANbHbIE,
NokKasaTesibHble, CTENEHHbIe, norapudmmyeckme,
TPUTOHOMETPUYECKME YPaBHEHWA, HEPABEHCTBA U CUCTEMDI;
YMeHWe pellaTb ypaBHEHUA, HEPABEHCTBA U CUCTEMBI C
NMOMOLLLbIO PA3/IMYHbIX MPUEMOB; peLaTb YPaBHEHUA,
HepaBEHCTBA U CUCTEMbI C MAPAMETPOM; MPUMEHATb YPaBHEHMUS,
HepaBEeHCTBaA, NX CUCTEMbI ON1A PELUeHMA MaTeMATUYECKMX 3a4au
M 33434 M3 pa3INYHbIX 061acTei HayYKMU U peanibHOMN KU3HW;
-yMeTb cBOHOAHO OnepupoBaTb NOHATUAMM: FpaduK GyHKLMK,
o6paTHaa GYHKLMA, KOMNO3NLUMA GYHKUNIN, TMHENHAA GYHKUMSA,
KBaZpaTU4HaA GyHKLMA, cTeneHHaa GYHKLMA C LeNbiM
nokasaTenem, TPUroHomeTpmyeckme GpyHKunmn, obpaTtHble
TPUTOHOMETPUYECKUE DYHKLIMW, NOKA3aTebHAA U
inorapndmmnyeckan pyHKUMN; yMeHME CTPOUTb rpadmKu GYHKUUNA,
BbIMNOAHATb NpeobpaszoBaHms rpadmKkoB pyHKLUMI;

YMeHMe UCNoNb30BaTb rPaduKM GYHKLUMI ANA N3yvyeHunn
NPOLLECCOB M 3aBUCMMOCTEN NPU peLeHnN 3a4a4 U3 ApYrux
y4ebHbIX NpegMeToB U U3 peasibHOM }KU3HW; BbipakaTb
bopMynaMm 3aBUCUMOCTU MEXKAY BENUYMHAMMU;

yMeHWe cBO6OAHO ONEPMPOBATL MOHATUAMM: YETHOCTb PYHKLMU,
NnepnoanYHOCTb GYHKUUM, OTPAHNYEHHOCTb GYHKLUMK,
MOHOTOHHOCTb QYHKLMUK, SKCTPEeMYM PYHKLMU, Hanbonbluee n
HavMeHblLUee 3HaYeHMA QYHKLUN Ha MPOMENKYTKE; YyMeHMne
NpPoOBOAUTbL UCCNef0BaHNE GYHKUMMK;

YMEHWEe NCNO/Ib30BaTb CBOMCTBA U rpadMKu dyHKUNI ann
pelleHnA ypaBHEHUI, HEPABEHCTB M 33434 C NapameTpamu;
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M306pa*kaTb Ha KOOPAMHATHOMN NJIOCKOCTM MHOXECTBA PeLUEHN
YPaBHEHWI, HEPABEHCTB MU UX CUCTEM;

- ymeTb cBO60OHO ONEPMPOBATL MOHATUAMM:
nocnenoBaTeNbHOCTb, apudmeTUyecKan nporpeccus,
reomeTpuyeckas nporpeccus, beckoHeyHo ybbiBatoLas
reomeTpuYecKas NpPorpeccmsa; ymeHue 3a4asatb
nocnefoBaTeNIbHOCTM, B TOM YMC/IE C MOMOLLbI PEKYPPEHTHbBIX
bopmyn;

- YMEeTb OnepupoBaTb NOHATUAMMU: HEMNPEPBLIBHOCTb GYHKLNM,
acMMNTOTbI rpadmKa GyHKLMM, NepBasn U BTOpas NPOU3BOAHAA
bYHKLMK, reOMETPUYECKNIN N GUINYECKMIA CMbICA NPOU3BOLHON,
nepsoobpasHan, onpeaeneHHbI UHTErpan; ymeHne HaxoauTb
ACMMNTOTbI rpadrKa GYHKLMU; YMEHME BbIMUCAATD NPOU3BOAHDIE
CYMMbl, NPON3BEAEHUA, HACTHOTO M KOMMNO3ULUN GYHKUMN,
HaXoAUTb YpaBHEHME KacaTeNbHOM K rpaduky GyHKUMK;
YMeHMe NCNoNb30BaTb NPOU3BOAHYIO AR UCCNeA0BaHMA
bOYHKUMA, ANA HAXOXKAEHUA HAUYYLLEro peLleHna B
NPWKAAAHbIX, B TOM YMCNE COLMANbHO-9KOHOMMUYECKUX U
b13nyecKnx 3aga4ax, 4n1a onpeaeneHmna CKOPOCTU U YCKOPEHMUS;
HaxoAWTb NJOWAAN M 06beMbI GUTYP C MOMOLLbIO MHTErPana;
NPUBOAMUTL NPUMEPbI MAaTEMATUYECKOrO MOAEIMPOBAHMNA C
nomoLbio AnddepeHumanbHbIX YypaBHEHWUA;

- YMeTb OnepupoBaTb MOHATUAMMU: KOMMJIEKCHOE YNCIIO,
COMNpPAXKEHHbIE KOMNIEKCHbIE YNCNA, MOAYb U apPTYMEHT
KOMMNJIEKCHOTO Yncia, GopmMa 3annUcu KOMMNEKCHbIX Ynucen
(reomeTpuyecKkas, TpMroHomeTpuyeckas n anrebpanyeckas);

YMETb NPOU3BOAUTL apudMeTUYECKMEe AENCTBUA C
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KOMMNAEKCHbIMW YNCNAMU; NPUBOAUTL NPUMEPDLI UCMO/Ib30BAHUA
KOMMNAEKCHbIX Yncen;

- ymeTb cBO6OZAHO ONEPMPOBaATL MOHATUAMU: CpeaHee
apudmeTnyeckoe, megmaHa, Hanbobluee U HAMMEHbLLee
3HAYEHUA, pa3max, AUCNepcus, CTaHAAPTHOE OTKIOHEHUE ANA
ONMCAHUA YNCNOBBIX AAHHbIX; YMEHME UccnenoBaTtb
CTAaTUCTUYECKME AaHHbIe, B TOM YMCAE C NPUMEHEHNEM
rpadryeckMx MeToA0B U 3NEKTPOHHbIX CPeACTB; rpadpuyeckn
nccnenoBaTb COBMECTHbIE HABNOAEHMA C MOMOLLBIO AMArpaMm
paccemBaHMA U IMHENHOWN perpeccuu;

- YMETb HAaX0AUTb BEPOATHOCTMN COBbITUI C MCMO/Ib30BAHMEM
rpadpuyecKkmx MeTooB; NPUMEHATbL ANA PeLleHna 3a4a4
bOPMYbl CIOXKEHUA U YMHOXKEHNA BEPOATHOCTEN, popmyny
NONHOMN BEPOATHOCTU, dopmyny bepHynnmn, KombMHATOPHbIE
baKTbl M OpMY/ibl; OLEHMBATb BEPOATHOCTM PeasbHbIX COObITUI;
yMeHue onepupoBaTb NOHATUAMM: CAyYaliHasa Be/IMYUHA,
pacnpegeneHne BepoATHOCTEN, MaTEMATUUYECKOE OXKMOAHME,
AMCNepcus U CTaH4APTHOE OTKJOHEHWE CNyYaHOM BEIMYUHDI,
bYHKUMN pacnpeaeneHna n NI0THOCTM PAaBHOMEPHOTO,
MOKa3aTe/IbHOrO M HOPMA/IbHOTO pacnpeaeneHnn; ymeHue
MCNo/Ib30BaTb CBOMCTBA M3YYEHHbIX pacnpeaeneHnin ana
pelleHuA 3a4a4; 3HAKOMCTBO C MOHATUAMM: 3aKOH 60N1bLINX
uncen, Metoabl BbIGOPOUHbIX NCCNEA0BAHNUIN; YMEHUE NPUBOAUTD
NpUMepbl NPOSABAEHMA 3aKOHa 6O/IbLLMX YNCEN B MPUPOLHbIX U
06LLLECTBEHHbIX ABNIEHUAX;

- ymeTb cBO60OHO ONepmnpoBaTb MOHATUAMM: TOUKA, NPAMaA,

N/IOCKOCTb, MPOCTPaHCTBO, OTPE3OK, N1yY, NJOCKUI yroan,
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[ABYrPaHHbIN Yron, TPEXrpaHHbIN Yyroa, nepecekatoLmecs,
napanienibHble U CKpeLLMBatoLWMeca NpaMble, NapannesibHoCTb U
nepneHAMKYNAPHOCTb NPAMbIX U MIOCKOCTEN, YTON MeXay
NPAMbBIMM, YFON MEXAY NPAMOW U NAOCKOCTbIO, YO MeXAy
NAOCKOCTAMW; YMEHWME UCNONb30BaTb NPU peLleHnm 3a4au
M3y4eHHble PaKTbl N TEOPEMbI MIAHUMETPUN; YMEHWE OLLEHMBATD
pa3mepbl 06BEKTOB B OKPYKAOLLEM MUPE; YMEHME ONepupoBaTb
NOHATUAMMW: MHOTOTPAHHMK, CEYEHNE MHOTFOTPAHHMKA,
NpPaBW/IbHbIA MHOTOFPAHHWUK, NPU3Ma, Npamuaa, epurypa u
NOBEPXHOCTb BPALLEHUA, LUAMHAP, KOHYC, Wwap, cdepa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U LUANHAPA,
napannenbHble OCU UAN OCHOBAHMIO, CEYEHMeE LWapa, NAOCKOCTb,
Kacatowanca chepbl, LMNAMHAPA, KOHYCA; YMEHUE CTPOUTb
ceyeHMe MHOFOrpaHHMKa, n3obpakaTb MHOrOrpaHHWUKK, GUrypbI
M NOBEPXHOCTU BPALLEHUSA, X CEYEHUSA, B TOM YNUC/IE C MOMOLLLBIO
SNEKTPOHHbIX CPEACTB; YMEeHMEe NPUMEHATb CBOMCTBA
reomeTpuyeckmx Gpuryp, CamoctoaTeslbHO GOPMyIMPOBaTb
onpeaeneHnsa nyvyaembix GuUryp, BblaBUraTb rmnoTesbl O
CBOMCTBAX W NPMU3HAKax reomeTpuyecknx epuryp, o60cHOBbIBATb
WKW ONpPOBEpPraTb UX; YMEHWE NPOBOAUTDL KnaccuduKaumio euryp
Mo pa3IMYHbIM NPU3HAKAM, BbINONHATb HeobxoauMble
IONOJ/IHUTE/IbHbBIE MOCTPOEHUSA;

- ymeTb cB0O60AHO ONepmnpoBaTb NOHATUAMM: NAOWAAb GUTYpbI,
06bem PpUrypsbl, BeIMYMHA Yraa, paccToaHMe OT TOUYKM A0
NJIOCKOCTU, PACCTOAHNE MEXKAY NPAMbIMU, PACCTOSHUE MEXAY
NAOCKOCTAMM, Naowaab chepbl, NAOLWAAb NOBEPXHOCTU

nUMpammnabl, MPU3Mbl, KOHYCa, UMANHAPaA, 06bem Kyba,
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NPAMOYro/ibHOro napannenenvneaa, NMpamuabl, NPU3Mbl,
LMAMHAPA, KOHYCa, Wapa; YMeHNe HaxoAnTb OTHOLEHWE
06BEMOB NOA06HbIX PUryp;

- yMeTb cBO6OAHO onepmupoBaTb NOHATUAMMU: ABUKEHME,
napanienibHbIM NepeHoc, CUMMETPUA Ha NIOCKOCTU U B
NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHue nogobus, nogobHble
duUrypbl; ymeHne pacnosHaBaTb paBHble U Nogo0bHble duUrypsbl, B
TOM YMCNe B NPUPOAE, UCKYCCTBE, aPXUTEKTYPE; YMEHUNE
MCNONb30BaTb rEOMETPUYECKME OTHOLLEHMA, HaXo4UTb
reomeTpuyecKkme BeNMUYnHbI (ANnHa, yron, naowaab, oo6vem) npu
pelleHnmn 3a4a4 U3 Apyrux y4ebHbix NpegMeToB 1 U3 peasibHOM
MKU3HU;

- YyMeTb CBOOOAHO onepmnpoBaTh MOHATUAMM: NPAMOYro/bHan
CUCTEMA KOOpPAMHAT, BEKTOP, KOOPANHATbLI TOYKU, KOOPAUHATDI
BEKTOpPa, CyMMa BEKTOPOB, NpOM3BeAeHMEe BEKTOPA Ha YUCAO,
pa3nokeHue BeKTopa no H6asuncy, ckanapHoe NponsBeaeHue,
BEKTOPHOE NPOU3BeAEHME, YTON MEXKAY BEKTOPaMU; YMeHUe
MCNONb30BaTb BEKTOPHbIN M KOOPAMHATHBIN METOoA, ANA peLleHun
reoMeTpUYeCcKMX 3a4aud 1 3a4a4 Apyrux y4ebHbix npeameTos;
onepupoBaTb NOHATUAMMK: MaTpuLa 2x2 1 3x3, onpegenntens
MaTpPULLbl, FEOMETPUYECKNIA CMbICN ONpeaennTens;

- YMeTb MOAENNPOBaTb peasibHble CUTyauumM Ha A3blKe
MaTEMATMKK; COCTABNATb BblPaXKeHWUs, ypaBHEHMA, HEPABEHCTBA
N UX CUCTEMbI MO YC/IOBUIO 3343a4M, UCC/IeA0BaTb NOCTPOEHHbIE
MOZENM C UCNoJIb30BaHMEeM annapaTta anrebpsol,
MHTEepNpPeTUpPOBaTb NOYYEeHHbI pe3ynbTaT; CTPOUTb

MaTeMaTn4eCkme moaein C NOMOLWbIO reoMmeTpnvyeCKknx NOHATUM
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M BE/IMYMH, peLaTb CBA3AHHbIE C HUMM NPAKTUYECKUE 334a4K;
COCTaBNIATb BEPOATHOCTHYIO MOAENb N MHTEPNPETUPOBATD
NO/lyYEHHbIM pe3ynbTaT; pewaTtb NPUKIaLHbIe 334a4m
cpeAcTBaMM MaTeMaTUYECKOrO aHaIn3a, B TOM yncne
COLMANbHO-IKOHOMMUYECKOTO U GU3NYECKOTo XapaKTepa;

- YyMeHue BblbrMpaTb NOAXOAALLNN MEeTOA ANA PELUEeHMA 3a4a4K;
NOHMMAHWE 3HAYMMOCTN MAaTEMATUKN B U3yYEHUM NPUPOLHbBIX U
06LLLEeCTBEHHbIX MPOLLECCOB U ABNEHUN; YMEHWE Pacno3HaBaTb
NpoABNEHNE 3aKOHOB MAaTEMATUKN B UCKYCCTBE, YMEHME
NPUBOAUTL NMPUMEPBI MaTEMATUYECKUX OTKPLITUIN POCCUICKOM U
MWPOBOIM MaTeEMATUYECKOWN HaYKn

OK 02 Ucnonb3oBaTb
COBpPEMEHHble CpeacTBa
NMOWMCKA, aHan3a n
WMHTepnpeTaunmn MHGopmaumu,
N UHPOPMALMOHHbIE
TEXHONOMMM ANA BbINOJIHEHUA
3a4a4 npodeccMoHanbHoOM
neATeNbHOCTU

B 061aCcTV LLEHHOCTN HAaY4YHOrO NO3HAHMUA:

-cpopMMpPOBaAHHOCTb MWPOBO33pPEHMS,
COOTBETCTBYIOLLErO COBpEMEHHOMY YPOBHIO
PasBMTMA HaAyKM M ODOLECTBEHHOM MNPaKTUKWY,
OCHOBAHHOTO Ha ananore KYNbTyp,

CNnoCcoOCTBYIOLLLEIrO OCO3HAHWID CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBON M UMTATENbCKOWM
KY/bTYpbl Kak CpeacTBa B3aMMOAEWCTBUA MeXAay
NI0AbMW U MO3HAHUA MUPA;

- 0CO3HaHWEe UEHHOCTM HayyHOM [AeATeNbHOCTH,
rOTOBHOCTb OCyLLecTBAATb NPOEKTHYO 7
nccnenoBaTesbCKYo AeATeNlbHOCTb MHAMBUAYANbHO
n B rpynne.
OBnageHue

YHUBEPCA/IbHbIMM y4ebHbIMU

NO3HaBaTe/ibHbIMU ,D,GVICTBMFIMMZ

- YMeTb OnepuMpoBaTb MOHATUAMM: pPaLMOHANbHAA GYHKUMA,
nokasaTtesibHaa yHKLMA, CTeNeHHaA PyHKLMA, forapnudmmnyeckas
OYHKUMA, TPUTOHOMETpUYECKNE GYHKUMK, obpaTHble GYHKLUUK;
YMEHMe CTPOUTb FPaPUKM M3ydYeHHbIX YHKLMNA, MCNONb30BaTb
rpadukM Npu  M3y4eHUM NpPOLLECCOB W 3aBUCMMOCTEN, NpwU
pelweHnn 3aga4y M3 Apyrux y4yebHbIX nNpeameToB M 3aad M3
peanbHON KM3HW; BblparkaTb GOpPMyaaMMU 3aBUCUMOCTU MEXKAY
BE/IMYMHAMMU;

- YMETb OMepupoBaTb MOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPABHEHU
PaBHOCUNbHOCTb YPAaBHEHWN,

M HEPABEHCTB, HepaBeHCTB U

CNCTem, paunoHasbHble, WPPaLNOHA/ZIbHbIE, MNOKa3aTe/bHbIE,

CTEeneHHblE, norapudmmyeckue, TPUTOHOMETPUYECKME

YPaBHEHMSA, HEPABEHCTBA M CUCTEMbI; YMETb peLlaTb YpaBHEHUS,

HepaBeHCTBa U CUCTEMDBI C MOMOLWDbBIO PA3/ZINYHDBIX NPUEMOB,

pewaTtb ypaBHEHUA, HEpPaBEeHCTBA U CUCTEMDbBI C MapaMeTpPoOmMm,
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B) paboTa c MHdopmaume:

- B/IaAETb HaBblkaMW MoaydYeHua nHdopmauun ms
MCTOYHMKOB  PasHbIX TUMNOB, CAMOCTOATE/NIbHO
OCYLLECTBAATb MOWCK, aHaNWU3, CUCTEMATU3ALMIO U
WHTepnpeTauuio MHOOPMaLMKN PA3ANYHbIX BUAOB U
dbopm NpeacTaBneHuUs;

- CO3/4,aBaTb TEKCTbI B Pa3/INYHbIX GOPMaTaXx C y4eToMm
Ha3HayeHua MHbOPMaLMM M LEeNeBON ayauTopum,

BbIOMpan onTMManbHyto Gopmy npeacTaBAeHMA U

BM3ya/mM3auuu;
- OUeHMBaTb [OCTOBEPHOCTb, JIETMTUMHOCTb
nHpopmaummM, ee COOTBETCTBME MpPaBOBbIM M

MOPa/IbHO-3TUYECKUM HOPMaAM;

Mcnosb3oBatb Cpeancrtea MH(bOpMaLI'MOHHbIX n

KOMMYHUKaUNOHHbIX TEXHONIOTUIA B peweHnn
KOMHUTUBHDIX, KOMMYHUKATUBHDbIX n
OPraHMU3aUunNOHHbIX 3adau C CO6/'I}OAEHMEM

TpeboBaHM 3ProHOMMUKU, TEXHUKK BEe30MacHOCTH,

TMITMEHbl,  pecypcocbepelkeHna, NpPaBOBbIX U
STUYECKMX  HOPM, HOPM  MHPOPMALMOHHOWM
besonacHocTu;

BNnageTb HaBblKaMKn pPaACNO3HaBaHUA WU 3aLUUTHbI

nHpopmaummn, MHPOPMaLMOHHOM HesonacHoCcTH

NPUMEHATb YpaBHEHWNA, HEPaBEeHCTBa, UX CUCTEMbI ONA pelleHnA
MaTeéMaTUYECKUX 3a4a4 U 3a4a4 U3 PaA3/INYHbIX obnacrei HayKn 1

peanbHOM KU3HW;
- ymeTb CBOOOAHO OMepupoBaTb MNOHATUAMMU: [OBUNKEHME,
napannenbHbii MNEpPeHoc, CUMMETPUA Ha MJIOCKOCTU U B

NPOCTPAHCTBE, NOBOPOT, NpeobpaszoBaHne noaobus, NoaobHbIe
bUrypbl; yMmeTb pacro3HaBaTb paBHble M Nog06Hble GUrypbl, B TOM
uncne B NPUPoOAE, UCKYCCTBE, apXUTEKTYPE; YMETb UCMONb30BaTb
reomeTpuyeckme OTHOLIEHWS,, HaAxoAWUTb reomMeTpuyecKue
BEANYUHbI (4MHA, Yron, naowaab, 06bem) Npu peweHnn 3aaay

M3 APYrMX y4eOHbIX NPeaMETOB U U3 PeasibHOM KU3HMU

TMYHOCTU
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OK 03 MnaHupoBaTtb n
peann3oBbiBaTb CO6CTBEHHOE
npodeccnoHanbHoe n
NNIMYHOCTHOE Pa3BUTHE,
npeanpMHUMaTEeNbCKYHO
NeATeNbHOCTb B
npodeccnoHanbHol chepe,
MCNoNb30BaTb 3HAHWUA MO
dUHAHCOBOWM rPaMOTHOCTU B
Pa3/INYHbIX }KU3HEHHbIX
CUTyaumax

B o6nacTm AyX0BHO-HPABCTBEHHOTO BOCMUTAHMA:

-- cpOPMMPOBAHHOCTL HPABCTBEHHOIO CO3HAHWA,
STUYECKOrO NOBEeAEHUS;

- CNOCOBHOCTb OUEHMBATL CUTYaLMIO U NPUHUMATb
OCO3HaHHble pelweHus, OpPUEHTUPYACL Ha
MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

- OCO3HaHWEe JIMYHOTO BKNAZA B MNOCTPOEHME
ycTonumBoro byayuiero;

- OTBETCTBEHHOE OTHOLIEHWE K CBOMM POAUTENAM U
(nnn) ApyrMm YneHam cembw, CO3LAHUIO CEMbM HA
OCHOBE  OCO3HAHHOMO  MNPUHATMA  LEHHOCTeM
CeMeMHOMN XM3HW B COOTBETCTBMWU C TPaAULMAMM
Hapoaos Poccuu;

OBnafieHMe  YHUBEPCANIbHBIMW  PEryAATUBHbLIMM
nencTBMamu:

a) camoopraHmsaums:

- CAaMOCTOATE/IbHO OCYLLECTBAATb MO3HABaTe/IbHYHO
neATeNbHOCTb, BbIABAATL Npobnembl, CTaBUTb U
dopmynmnpoBaTb cobcTBEHHbIE EENERTY B
06pa3oBaTeNbHOM AEATENbHOCTU U KU3HEHHbIX
CUTyaumax;

- CaMOCTOATENbHO COCTaBAATb MNAH  pelleHuA
npobnembl C Yy4eTOM UMEIOLWMXCA PECYPCOB,
COBCTBEHHbIX BO3MOYXHOCTEN U NpeanoYTEHUN;

- 1aBaTb OLEHKY HOBbIM CUTYaUUAM;

cnocobcTBoBaTb GOPMUPOBAHUIO U MPOSABAEHMUIO

- yMeTb  OnepuMpoBaTb  MOHATUAMM: paumoHanbHble,
MPpPaLMOHabHbIE, noKasaTe/ibHble, CTeneHHble,
norapuommyeckme,  TPUrOHOMETPUYECKME  YpaBHEHWUA U
HepaBeHCTBa, UX CUCTEMDI;

- YMeTb OmnepupoBaTb MOHATUAMWU: MHOTOTPAHHUK, CeyeHune

MHOrorpaHHWKa, Kyb, napannenenunes, npusma, NUpamuaa,
burypa m NoBepxHOCTb BPALLEHUS, UMAMHAP, KOHYC, Wap, cdepa,
ceyeHna uUrypbl BpaLEHUA, MAOCKOCTb, Kacawowascs cdepbl,

LUMAnHAPa, KOHYCa, niolWagb NnOBEPXHOCTU NUPamMunabl, NPpU3mbl,

coepbl,
napannenenunena, nupamuabl,

KOHyca, UMAWHApPaA, nNAowaab obbem  Kyba,

NPAMOYro/ibHOro npM3Mmbl,
UMAMHAPA, KOHYCA, Wapa; ymeHue M306parkaTb MHOTOrpaHHMKM U
NOBEPXHOCTU BPALLEHMA, UX CEYEHMA OT PYKU, C MOMOLLbIO
UEePTENKHbIX MHCTPYMEHTOB W 3NEKTPOHHbIX CPEeACTB; YMETb
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMETb Pacno3HaBaTb

npaBuibHbleé MHOTOrpaHHUKA;

YMeTb OMepupoBaTb MNOHATUAMM: MNPAMOYro/NbHasA CUCTEMA
KOOPAMHAT, KOOPAMHATbI TOYKWU, BEKTOP, KOOPAMHATbLI BEKTOPA,
CKaNApHOe nNpou3BeLEeHWe, Yron Mexay BeKTopamMu, Cymma

BEKTOPOB, NnpoudseaeHMe BEKTOPa Ha 4YUCNO; HaxoauUTb C
MOMOLbHO U3YYEHHDbIX d)opmyn KOOpPAUHATbl cepeanHbl OTpPE3Ka,

PacCToAHNE mexay 4BymMA TO4YKaMu

WMPOKOM 3pyaAnUMM B PasHbiXx 061acTax 3HaAHUMN,
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NOCTOAHHO NOBbIWaTb CBOM O6pa3oBaTesibHbIN WU
KY/bTYPHbI YPOBEHD;

6) CAMOKOHTPOb:

MCNONb30BaTb MpuUeMbl pedieKCUM ANA OLEHKM
CcUTyauum, Bbibopa BEPHOro pelleHuns;

- YMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO
NMPUHUMATb PELLEHNSA MO UX CHUKEHMUIO;

B) SMOLMOHA/bHbIA WUHTENNEKT, npeanonaratoumi

chopMMPOBAHHOCTD:
BHYTPEHHel MOTMBALMM, BK/ItOMAIOLLLEN
CTPEMNIEHME K [AOCTUMKEHMIO LEAu W yCnexy,

ONTUMU3M, NHULMATUBHOCTb, YMEHWNE AENCTBOBATD,
NCXOA U3 CBOUX BO3SMOXKHOCTEW;

- 3MMaTUK, BKAOYAIOLWEN CNOCOOHOCTb MOHUMATH|
SMOLMOHA/IbHOE COCTOAHME APYIUX, YYNTbIBATb €ro
MpPU OCYLLECTB/IEHUN KOMMYHMKaLMM, CNOCOBHOCTb
K COYYBCTBUIO U COMEPEKNBAHUIO;

- COLMa/IbHbIX HaBbIKOB, BK/IOYAIOLLMX CNOCOOHOCTL
BbICTPaMBaTb OTHOLWEHWUS C APYrMMU  NOAbMM,
3a00TUTbCA, NPOABAATbL WMHTEpPEC M paspelaTb

KOHQPAMKTDI

OK 04 3¢ PpeKTnBHO
B3aMMO/eiNCcTBOBaTb U
paboTaTb B KONNEKTUBE U
KOMaHge

rOTOBHOCTb K CamMopa3BnUTUIo, CaMOCTOATE/IbHOCTU U

CaMOOMNpeaesieHuIo;
-oB/lageHune HaBblKamu y4ebHOo-
nccnenoBaTe/IbCKOM, MPOEKTHOM W COLMaNbHOM
neATeNbHOCTY;

- YMETb ONepupoBaTb NOHATUAMM: CAYHAMHBIM ONbIT U CAyYaitHoe
cobbITE, BEPOSATHOCTb CAYY4AaMHOro COObITUS; YMETb BbIMUCAATD

BEPOATHOCTb C  MCMNONAb30BaHMEM TPadUYEeCKUX METOLOB;

NPMMeHSTb GOPMY/bl CNOXKEHUA U YMHOMKEHUA BEPOSATHOCTEMN,
n dopmynbl

KOMbBWHaTOpHble aKTbI npu pelweHnn 3aaauv;

OLEeHWNBATb BEPOATHOCTU pPeASIbHbIX CO6bITI/1lZ,' 3HAaKOMCTBO CO
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OBnageHue yHMBEpPCaAbHbIMMU KOMMYHUKATUBHbIMMU
nencTBnammn:
6) coBMmecTHan AeATeNbHOCTb:

NOHMMaTb W MCNONb30BaTb MNPEUMYyLLECTBA
KOMaHAHOM U MHAVMBUAYANbHOWN PaboTbl;

- MPUHMMATb LEAM COBMECTHOW [AeATeNbHOCTY,
OpPraHW30BbIBaTb U KOOPAUHUPOBATb AEUCTBUA MO
ee [OCTUXKEHWIO: COCTaBAATb MNaH  AeUCTBUMNA,
pacnpenensaTb POAU C Y4eTOM MHEHMUI YY4aCTHUKOB
06CYyKAaTb pe3ynbTaTbl COBMECTHOM paboTbl;

- KOOPAMHMPOBATL U BbINOJIHATL PAbOTY B YCNOBMAX

peanbHoro, BUPTYaNbHOTO U KOMBMHMPOBAHHOIO
B3aMMOAENCTBUS;
- OCYWecCTBAATb MO3MTUBHOE CTpaTerMyeckoe

noBeAeHNE B PA3/IMYHbBIX CUTyaUMAX, MNPOABAATDL
TBOPYECTBO M BOOOparkeHne, 6bITb MHULMATUBHbIM.
OBnageHve  YHUBEPCANbHbIMU  PErynaTUBHbIMMU
nencTBuaMmn:

r) npuHATMe ceba n apyrux noaen:

- MPUHUMATb MOTMBbI MU apryMeHTbl APYrux Atogen
npwu aHaan3e pe3ynbTaToB AeATEeNbHOCTY;

- NpM3HaBaTb CBOE NPaBO M NPaBO APYruX Nto4en Ha
OLLNOKY;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C MO3ULLUN

pyroro YenoBseka

CAY4YalHbIMW  BE/IMMMHAMMK; YMEHWEe MPUBOAUTb MPUMEpDI

NpPosABAEHUA 3aKOHA 6ONbWKMX 4YMcen B NPUPOSHbIX W

06LL,eCTBEHHDbIX ABNIEHUAX;
- ymeTb cBO6OAHO OMepupoBaTb MOHATUAMMW: CTEMEHb C LENbiM
NoKasaTesieM, KOpPeHb HaTypasbHOW CTEMeHw,

cteneHb (¢

pauMOHasbHbIM MNOKasaTesem, CTeneHb C AeWCTBUTE/IbHbIM
(BelecTBeHHbIM) NOKasaTesiem, Iorapudm Ymcaa, CUHYC, KOCUHYC
M TaHreHC NPOM3BO/IbHOIO YMCNa;

- YMeTb CBO6OAHO ONepuMpoBaTb MOHATUAMM: TPadUK GYHKLUM,

obpaTHaa GYHKUMA, KOMNO3ULMA GYHKUMNA, NTMHENHaA PYyHKUMS,

KBagpaTuUyHaa yHKUMA, cTeneHHas OyHKUMA C  Uenbim
nokasaTenem, TPUTOHOMETpPUYECKMe  PyHKuuM, obpaTHble
TPUTOHOMETPUYECKNE byHKUMN, nokasaTe/sibHas n

norapnommnyeckan GyHKUUK; YMETb CTPOUTb rpaduKkn GyHKUUN,
BbIMNOAHATb NpeobpaszoBaHms rpadmKkoB pyHKLUMI;

rpadukn  PyHKUMIM  gna
NPOLEeccoB M 3aBUCMMOCTEM MNpPU peleHun 3adady M3 ApYyrux

ymeTb UCMNO/1b30BaTb N3y4eHUA

yuyebHbIX MPeaMeToB W M3  peasbHOW KWU3HW; BbIPaXkaTb

bopmynammn 3aBUCMMOCTU MEXKAY BENTUYNHAMMU;

cBOO6OAHO oOnepupoBaTb MOHATUAMM: YETHOCTb YHKLMUMK,

GyHKUMY, $yHKUMK,
MOHOTOHHOCTb QYHKLMU, IKCTPEMYM OGYHKUMKM, Hambonblee U

nepmnognyHoOCTb OrpaHNYeHHOCTb

HaMMeHblluee 3HayeHUA GQYHKLMM Ha MPOMENKYTKE; YMETb
NpPoOBOAUTbL UCCNef0BaHNE GYHKUMMK;

- YMeTb MCMNo/b30BaTb CBOMCTBA W rpadukm PyHKUMN ans
pelweHnA ypaBHEHWN, HEepPaBEeHCTB M 33434 C MapameTpamu;
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M306parkaTb Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBa PeLleHni
VPaBHEHWI, HEPABEHCTB N UX CUCTEM

OK 05 OcyLectsnATb yCTHYIO U
NMUCbMEHHYI0 KOMMYHUKAUMIO
Ha rocyapCcTBEHHOM f3blKe
Poccuiickoin Pegepaunm c
y4eToM ocobeHHocTel
COLMANbHOIO U KY/IbTYPHOTO
KOHTEKCTa

B 06n1acTn acTeTMyeckoro BocnuTaHus:

- 3CTEeTUYECKoe OTHOLWIEHME K MUpY, BKAOYanA
9CTEeTUKY  OblTa, HAY4YHOrO UM  TEXHUYECKOrQ
TBOpPYECTBa, CMOPTa, Tpyaa M OOLLECTBEHHbIX
OTHOLLIEHWA;

CNOCOBHOCTb BOCMPMHMMATbL Pa3/INyHble BUAbI
MCKYCCTBA, TPAAMLLMN U TBOPYECTBO CBOEIO U APYrUX
HapoAOB, OLLYLLATb SMOLMOHA/IbHOE BO34eNCTBUE
NCKYCCTBA;

- yb6e)KAeHHOCTb B 3HAYMMOCTM ANA JIMYHOCTU M
o6LLecTBa OTEYECTBEHHOIO U MUPOBOIO UCKYCCTBA,
STHUYECKUX KYNbTYPHbIX TpaguUWi U HapoaHOro
TBOPYECTBa;

- FTOTOBHOCTb K CaMOBbIPAXKEHUIO B Pa3HbIX BUAAX
MCKYCCTBA, CTPEM/IEHME TNPOABAATb  KayecTBa
TBOPYECKOW IMYHOCTU;

OBnageHue yHMBepcaabHbIMU KOMMYHUKATUBHbIMMU
nencTBuaMmn:

a) obuweHwne:

- OCYLLECTB/ATb KOMMYHWKaUMK BO Bcex coepax
MKU3HU;

- pacno3HaBaTb HeBepbanbHble cpeacTBa 0bueHus,
NOHMMATb  3Ha4YeHue

counanbHbIX 3HAKOB,

pacno3HaBaTb npeAnocCbIKK KOHOMKTHBIX

- YMETb OnepupoBaTb MOHATUAMU: cpeaHee apudmeTUyecKkoe,

MeanaHa, Hambonbllee U HauMMeHbluee 3HayeHua, pasmax,

ancnepcuna, CtaHO4apTHOE  OTK/IOHEHME YUCNO0BOro Ha6opa;

YMEHME  U3B/JEKaTb,  WHTEepPnpeTuMpoBaTb  WHPOpPMaLMIO,

NPeAcTaBfeHHyl0 B Tabauuax, Ha Auarpammax, rpadukax,
OTPa’KaloLLyl0 CBOWMCTBA peasibHbiX MNPOLECCOB U ABNEHUM;
npeacTaBNATb MHPOPMALMIO C NOMOLLBbIO Tabauy, U Auarpamm;
nccnefoBaTb  CTaTUCTMYECKME  AaHHble, B TOM  4ucie C
NpUMeHeHnem rpadryeckmx MeToA0B 1 3NEKTPOHHbIX CPEACTB;

- YMeTb OonepupoBaTb MOHATUMAMMU: TOYKA, NPAMas, MNJOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIA Yros, CKpeLMBalolmecs npsamble,
napanienbHOCTb U NEPNeHANKYNAAPHOCTb NPAMbIX U NIOCKOCTEN,
Yron MeXay NPAMbIMU, YToN MeXAy NPAMOM U NNOCKOCTbIO, Yron
MeXay MIOCKOCTAMM, PacCTOAHME OT TOYKM [0 MIOCKOCTH,
paccTosiHME MeXAy NPAMbIMU, PacCTOSHUE MeXKAY NOCKOCTAMU;
- YMETb UCMNO/Ib30BaTb MPU peleHnn 3a4a4 usydeHHbole GakTbl U
Teopembl NAAHUMETPUN; YMEHNE OLEHNBATb Pasmepbl 06bEKTOB

OKpY»KatoLLero mmpa

CUTYaL M U CMArYaTb KOHONKTDI;

20



- Pa3BepHYTO M JIOTMYHO WM3NaraTb CBOH TOUYKY|
3pEHUNA C UCNOJIb30BaHNEM A3bIKOBbIX CPeACTB

OK 06 lMpoasnatb
rpa*kAaHCKO-NAaTPMOTUYECKYIO
no3numio, AEeMOHCTPUPOBaATb
OCO3HAHHOE noBeAeHMe Ha
OCHOBE TPAANLMOHHBIX
ob6LeyenoBeveckmx
LEeHHOCTeln, B TOM Yncne c
Y4ETOM rapMOHM3aLMHN
MeXHALMOHANbHbIX U
MEXPENUrMO3HbIX
OTHOLLEHUM, NPUMEHATD
CTaHAapPTbI
QHTUKOPPYMLMOHHOIO
noseseHuA

- OCO3HaHWe  Ooby4yalWwMMUCA  POCCUMCKOM

Fpa)KAaHCKOl;‘I NMOEHTUYHOCTH,

LeNeHanpaBieHHOe  pPasBUTME  BHYTPEHHEMN

NO3NMUMM  JIMMHOCTM  HA  OCHOBE  [YXOBHO-

HPaBCTBEHHbIX LEHHOCTENM Hapogos Poccuickom
depepauun, 7

NCTOPUYECKUX HaUMOHA/IbHOA

KY/NIbTYPHbIX Tpaauumii, GopmupoBaHME CUCTEMDI

3HAaYMMbIX  LLEEHHOCTHO-CMbIC/IOBbIX  YCTaHOBOK,
QHTUKOPPYMNLUMOHHOIO MWPOBO33pEHMS,
NPaBOCO3HaHMA, 3KO/I0rMYeCcKom KY/NbTypbl,

CNOCOBHOCTUN CTaBUTb LENN U CTPOUTb KU3HEHHbIE
nNaHbl;

B yacTu rpax4aHCKOro BOCNUTaHMA:

- OCO3HaHWE CBOMX KOHCTUTYUMOHHbIX MpaB U
06s3aHHOCTEN, YBaXKEHME 3aKOHa M NPaBONOPAAK];
- NpuHATUE

TPaANUNOHHbIX HaUMOHa/bHbIX,

o6u.|,eqen03el-|ecxmx r'YMmaHUCTUYECKUX n

1EMOKPaTUYECKUX LLEHHOCTEN;
- FOTOBHOCTb

NPOTUBOCTOATb naoeonornn

BKCTPEeMU3Ma, HaLMOHaNN3Ma, KceHopobuu,
INCKPUMMUHALMM MO COLMAJbHBIM, PENUTMO3HbIM,

pacoBbim, HAUMOHA/IbHbIM MPU3HAKaM;

- YMeTb OnNepupoBaTb MOHATUAMMU: NPAMOYIO/bHAA CMCTEMA
KOOPAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAUHATLI BEKTOPA,
CKaNApHOe NPou3BeAEHNE, YIOl MEXKAY BEKTOPAMM, CYMMa
BEKTOPOB, NPOM3BEAEHME BEKTOPA HA YMC/I0; HAXOANTb C
NMOMOLLbIO U3YYEHHbIX GOPMYN KOOPAUHATbI CepeanHbl OTPE3KA,
paccTofaHWe MeXAy ABYMA TOYKAMU;

-yMeTb BblbMpPaTb NOAXOAALMI U3YYEHHbIN METOA, AN5 PELLEHMUA
3a/,a4M, pacno3HaBaTb MaTeMaTnyeckme GaKkTbl 1
MaTeEMaTUYeCKMe MOAENN B MPUPOLHbIX U 06LLECTBEHHbIX
ABNEHMAX, B UCKYCCTBE; YMEHME NPUBOAUTL NPUMEPDI
IMaTEMATUUYECKNX OTKPLITUN POCCUINCKOM M MUPOBOW
MaTeMaTUYECKOWN HayKMU.

- YMETb ONepupoBaTb NOHATUAMM: CAYyYaMHbIMA ONbIT U CAyYaliHoe
CObbITE, BEPOSATHOCTb C/YY4aMHOro COObLITUA; YMETb BbIMUCAATH
BEPOATHOCTb C  WCMNO/Ib30BAaHMEM  TpadUYecKMx MeTon0B;
NPUMeHATb GOPMY/bl CIOXKEHUA U YMHOMKEHUA BEPOATHOCTEMN,
KOMBWHaTOpHble ¢aKkTbl M GOpMyabl NPU pPeLleHnn 3agav;
OLLEHMBATb BEPOATHOCTU peanbHbiX COObITUN, 3HAKOMCTBO CO
CNY4aMHbIMW  BEIMYMHAMM; YMEHMUeE

npuBOAUTL  MPUMEpBI

npoAasneHNA  3aKOHa bonbwmnx umcen B NPUPOLOHbIX M

06LLLECTBEHHbIX ABMIEHUAX
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- TOTOBHOCTb BECTU COBMECTHYIO OeATe/IbHOCTb B
MHTepecax rpa*kAaHCcKoro obuiecTsa, y4acTBoBaTh B
camoynpaBieHuUmn B 061weobpazoBaTenbHOM
OpPraHM3aummn 1 AeTCKO-IOHOLWWECKMUX OPraHM3aumaAXx;
- YMeHMe B3auMOAEeNCTBOBaTb C COLMaNbHbIMMU
MHCTUTYTaMM B COOTBETCTBUM C UX PYHKLMAMMU U
Ha3HavyeHuewm;

- TOTOBHOCTb K FYMAHWTApPHOMW W BOJIOHTEPCKOM
neATeNbHOCTH;

NaTPMOTUYECKOrO BOCMUTAHUA:

- cHOPMUPOBAHHOCTb POCCUMCKOMN rparkaaHCKoOM
MOEHTUYHOCTUM, NATPUOTM3MA, YBAXKEHUS K CBOEMY]
HapoAy, YyBCTBa OTBETCTBEHHOCTU Nepes, PogunHol,
ropAoCTM 3a CBOM KpaW, cBoto PoauHy, CBOM A3bIK U
KyAbTYpY, npowsnoe Z HacTosAwee
MHOroHaLMOoHanbHOro Hapoaa Poccuu;

- UEHHOCTHOEe OTHOLWEHMWEe K ToCyAapCTBEHHbIM
CMMBOJIaM,  UCTOPUYECKOMY W NPUPOSHOMY|
Hacneamlo, MaMATHUMKAM, TpPaguuMAM HapoAaoB
Poccum, poctmxkeHnam Poccum B HayKe, UCKYCCTBE,
cnopTe, TEXHONIOTUAX U TPYAE;

- naeHan ybexaeHHOCTb, FOTOBHOCTb K C/YXKEHUIo
n 3awmTte OTeyecTBa, OTBETCTBEHHOCTb 3a €ero
cyaboy;

OCBOEHHble  ObyyalwmMmunca  MexnpeameTHble
MOHATUA W YHUBEpPCasibHble Yy4yebHble AencTeuA
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(perynatueHble, no3HaBaTe/ibHble,

KOMMYHWKaTUBHbIE);
cnocobHocTb

- nx MCnos1b30BaHUA B

no3HaBaTeNbHOWM n cou,maanoH NPaKTUKE,

FOTOBHOCTb K CAMOCTOATE/IbHOMY MIaHUPOBAHMIO U
OCYLLLECTB/IEHUIO

y4ebHoi [eATeNIbHOCTH,

opraHuMsaumm  y4ebHOro  coTpygHuyecTBa
negarormyeckMmm paboTHMKaMu U CBEPCTHUKAMMU, K
y4acTUlO B MOCTPOEHUU MHOMBUAYANbHON
06pa3oBaTeIbHOM TPAEKTOPUMY;

- OB/lafeHne HaBblkaMu y4yebHo-
NccnenoBaTe/IbCKOM, MPOEKTHOM U COLMAIBbHOM

0EeATENbHOCTU

OK 07 CopenctBoBaTb
COXPAHEHWIO OKPYIKatoLWEN

cpeasbl, pecypcocbeperkeHuto, |-

NPUMEHSATb 3HaHMA 06
N3MEHEHUWN KANMaTa,
NPUHUMNbI 6epexanBoro
nponsBoAcTBa, 3GPEKTUBHO
1e/iCTBOBATb B Ype3BblYaMHbIX
CUTYyaumax

- He npUHUMaTb AeNCTBMA, NPUHOCALLME Bpea|
OKpYrKalolen cpeae;

yMeTb  MPOrHo3MpoBaTb  HebnaronpuaTHbIE

SKONIOTMYECKNE MNOCNeACTBUA NpeanpUHUMAEMbIX
nencTenin, NpeaoTBpaLLaTh Ux;

- pacWMpUTb ONbIT AeATEe/IbHOCTU 3KOJIOFMYECKOM
HanpaB/IEHHOCTY;

pa3pa6aTblBaTb nnaH peweHnA I'IpO6I'IEMbI C

YYEeTOM aHa/NM3a MMEIOLMXCA MATEPUANbHbIX WU
HemaTepmasibHbIX Pecypcos;

OCYLLECTBAATb  LEeNEeHanpaB/IEHHbIM  MOWUCK

nepeHoca cpeact8s M cnocoboB Aencreus B

- YMeTb OnepupoBaTb MOHATUAMM: GYHKUMSA, HenpepbiBHan
byHKUMA, npou3BoAHaA, nepBoobpasHas, onpeaeneHHbIN
MHTErpan; yMeTb HaxoguTb MNPOU3BOAHbIE 3N1E€MEHTAPHbIX

bYHKUMIA, MCNONb3yA CMpaBOYHble MaTepuanbl; UCCNeLoBaTb B
npocTemwmnx cnyyaax OYHKUMM Ha MOHOTOHHOCTb, HAaxo4uTb

HanbonblwKne W HaMMeHblMe 3HayYeHuAa QYHKUMA; CTPOUTH)
rpaduMKM  MHOrFOY/NIEHOB  C  MCNO/Mb30BAaHMEM  annapaTa
MaTEMATMYECKOro aHa/iM3a; MNPUMEHATb MNPOM3BOAHYIO Npu

pPeweHnn 3a4a4d Ha ABUXEHNE; pewaTtb NPaKTUKO-

OPUEHTMPOBaHHble 3a4ayM Ha HaubonbwKne M HaUMeHbline
3HaYEeHMA, HA HAaXOXKAEHME MYTU, CKOPOCTU U YCKOPEHMUS;
- YMeTb OMnepupoBaTb MOHATUAMMW: ABUNKEHME B MPOCTPAHCTBE,

npodeccnoHanbHyto cpeay;

I'IO,CI,O6HbIe (I)Vll'ypbl B MNPOCTPAHCTBE, UCNON1b30BaTb OTHOLIEHUE
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- YMeTb MepeHOCUTb 3HaHWS B MO3HaBaTe/IbHYO U
NnpaKTUYecKyto 061acTu KMU3HeAeATeNbHOCTY;

- npeanaratb HOBble MPOEKTbl, OLUEHMBaTb MAEN C
NO3ULMMU HOBU3HbI, OPUIMHANBbHOCTM, MPAKTUUYECKON

3HAYMMOCTH;
- [aBaTb OLEHKY HOBbIM CUTyaUUsM, BHOCWUTH|
KOPPEKTUBbI B [eaTeNbHOCTb, OLLEHUBaATb

COOTBETCTBUE PE3Y/ILTATOB LENAM

naowanen nosepxHocTer M obbemoB MNOAO06HbIX GuUryp npwm
pelweHnn 3aay;

- YMETb BblYUCNATb FEOMETPUYECKME BEANYUHDLI (A/MHA, yron,
naowagb, ob6bbvem, naowagb

I'IOBerHOCTM), ncnonb3yA

M3yyeHHble GopMy/ibl U METOAbI

MK 1.1. MnaHuposaTb NpoLecc
BbINO/IHEHWSA cBOEM paboTbl Ha
OCHOBE KOHCTPYKTOPCKOM U
TEXHO/IOMMYECKOM AOKYMEHTALLMUM
PObOTOTEXHONOIMYECKOTO
KomMnnekca.

MK 1.2. Onpeaenatb
NencTBUTeNbHbIE 3HAYEeHUA
KOHTPO/IMPyEMbIX MapameTpoB
npegmeToB Tpyaa C
NCNoJsib30BaHMEM CpeacTB
N3MepeHu.

MK 1.3. OcywectBnATb
AMArHOCTMKY HEMCNPABHOCTEN U
OTKA30B y3/10B U CUCTEM
NPOMbILAEHHbIX PoHOTOB M
BCMOMOTATE/IbHbIX MEXAaHWU3MOB,
N yCTpoIicTB
pob60oTOTEXHOOrMYECKMX
KOMMJ/IEKCOB.

B yacTn TpyaoBOro BoCnmuTaHmA:
- FOTOBHOCTb K aKTUBHOW AEATE/IbHOCTH
TEXHOMIOTMYECKOM U1 COLUMaIbHOM HanpaB/iIEHHOCTY,
CNocobHOCTb MHULIMMPOBATbL, NAAHUPOBATbL U
CaMOCTOSTE/IbHO BbINO/IHATL TaKylo AEATE/NIbHOCTb
B 061acT LEHHOCTM HAy4YHOTO NO3HaHMA:

- cpOpPMMPOBAHHOCTb MMPOBO33PEHMS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
PasBUTMA HAYKN N OBLLLEECTBEHHOW NPAKTUKK,
OCHOBAHHOIO Ha guanore KyabTyp,
CNocobCTBYIOLWEro 0CO3HaHMUIO CBOEro MecTa B
NONMKY/IbTYPHOM MUpe

-yMEHMe  BbIMOJIHATL  PaboThl,

CBA3aHHbIE (

HanaaKkom paboTtbl poboTOoB.

3HaHWe: HasHa4YeHMe U 0CObeHHOCTM y310B0OM COOPKN POBOTOB;

S/1eKTPUYECKMe,  rMApaBAMYECKMEe  WAW  MHEeBMaTU4Yeckue
npuBoAbl, NPUMEHAEMbIE Ha POBOTU3MPOBAHHbIX MPOM3BOACTBAX;
OCHOBHbIE Y3/1bl M 3/1EMEHTbI NPOMbILL/IEHHbIX POBOTOB.

BNafeTb MEeTOAAaMM [0Kas3aTenbCTB, afropuTMamu pelleHus

3343a4; ymeHue GOPMyNMpoBaTb ONpeaeseHus, aKCMOMbl M

TEOpembl, MNPUMEHATb WX, NPOBOAUTb  [OKasaTesibHble

paccyKOeHUs B Xo4e peleHMAa 3agay; - YMEeTb OMepupoBaTb
NOHATUAMK: YHKUMA, HenpepbiBHAA ¢yHKLMA, NPOM3BOAHAaA,
nepBoobpasHas, onpeseneHHbli WHTErpan; ymeTb Haxo4uTb
NPOM3BOAHbIE 3/IEMEHTAPHbIX GYHKLUMIM, MCNONb3Ys CNPaBOYHbIE
MaTepwuasnbl; UCCNeaoBaTb B MPOCTEWWMX Caydasx GYHKUMM Ha
MOHOTOHHOCTb, HaX0ANUTb HanboNbLIME M HAMMEHbLLME 3HaYeHUA
bYHKUMI; CTPOUTL rPadUKM MHOFOYNIEHOB C MCMOJIb30BAaHUEM

arnnapata maTemaTnu4eCKkoro aHazain3sa; NpMMeHATb NPOnU3BOAHYIO

npw peLeHmnm 3ajay Ha OBUXKEHMUE; pewaTb
NPaKTUKOOPUEHTUPOBAHHblE  334a4M Ha  Haumbosbwune U
HaMMeHbLUME 3HAYeHMUA, Ha HaXOXAEHWe MNyTU, CKOPOCTU U

YCKOPEHHUA, - YMETb ONEpPUpPOBaTb MOHATUAMU. PaLUOHA/IbHAA
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MK 1.4. MpoekTtnposaTb
c60pOYHbIE NpUCNocobaeHNA U
TEXHONOTNYECKYIO OCHACTKY ANA
pPOb6OTOTEXHONOIMYECKOTO
KoMnnekca.

byHKUMA, NoKasaTenbHaa OyHKUMA, CcTeneHHaa QyHKuus,
norapudmmyeckan OGyHKUMA, TPUroHOMeTpuyeckme GyHKLMN,
06paTHble QYHKUUKW; YMeHMe CTPOUTb TPadUKM U3yYEHHbIX
bYHKUMIA, MCnonb30oBaTb FPpaduKM NpU U3yYEHUU NPOLECCOB U
3aBMCUMOCTEN, MNPU peleHnM 3adad M3  Apyrux y4ebHbIX
npeaMeToB M 3aZia4 U3 peasibHOM }KU3HU; BblipaXkaTb Gopmyiamm
3aBUCMMOCTU MEXAY BEANYMHAMM; - YMETb pellaTb TEKCTOBble
3a/1a4M Pa3HbIX TUMOB (B TOM YMC/E Ha NPOLLEHTbI, AO/IM U YaCTH, );
COCTaBAATb BblPAXKEHWUSA, YPAaBHEHWUA, HEPABEHCTBA U UX CUCTEMDI
Mo YCNOBMIO 3afayu, WUCCNenoBaTb MONYYEHHOE pPeLleHUe U
OLEeHMBaTb  NpaBgonofobHOCTb  pe3y/nbTaTtoB; -  YMETb
onepupoBaTb NOHATUAMMU: cpeaHee apnudmeTMyeckoe, MeamnaHa,
Hanbonblee M HaMMeHbLUee 3HayeHMA, pPasmax, Aucrnepcus,
CTAHAAPTHOE OTKIOHEHME YNCNOBOrO Habopa; YyMEHWNE N3BAEKATb,
MHTEPNPeTUPOBaTb MHPOPMALMIO, NPEACTABEHHYIO B TabanLaXx,
Ha Auarpammax, rpadukax, OTparKatlollyto CBOMCTBA peasibHbIX|
NPOoLEeccoB U ABNEHUI; NPeACcTaBAATb MHPOPMALMIO C MOMOLLbIO
Tabany, M auarpamm; - UcciefoBaTb CTAaTUCTUYECKME AaHHbIE, B
TOM 4Yucne C MNpUMeHeHMEM TpadUYECKUX METod0B MU
9/1IEKTPOHHbIX CPEACTB; - YMETb ONepPMPOBaTb NOHATUAMM: TOUKA,
nNpsmas,  NAOCKOCTb, MNPOCTPAHCTBO,  ABYrpPaHHbIM  yron,
CKpelymBatoLLnecs npamble, napannenbHoCTb n
NepneHAMKYNAPHOCTb MPAMBIX W MAOCKOCTEW, YroN Mexay
NPAMbIMKW, YrON MeXAy NPAMOWM M MNAOCKOCTbIO, YroNl MexAay|
NAOCKOCTAMM, PACCTOAHME OTTOYKM [0 MJIOCKOCTM, PaccTofaHue
MeXAy NPAMbIMW, PACCTOAHUE MEXAY MNJOCKOCTAMWU; yMeHue

MCNOZIb30BATb NPU pelleHnn 3a4a4 N3y4yeHHble d)aKTbI nTeopembl
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NAaHUMETPUM; YMEHME OUEeHMBaTb pa3mepbl 06bEKTOB
OKpYy’KaloWero MmMupa; - YMeTb OnepupoBaTb MOHATUAMMU:
MHOrOrpaHHUK, ce4eHne MHOrorpaHHKKa, Kyb, napannenenunes,
npusma, nupamuaa, durypa u NoBepPXHOCTb BpalLeHMs, UMANHAP,
KOHyC, wWwap, cdepa, cevyeHua ¢urypbl BpaLLeHMA, MAOCKOCTb,
Kacatowancs coepbl, UMAKMHAPA, KOHYCa, NIOLWAAb NOBEPXHOCTU
nupammabl, NPU3Mbl, KOHYCa, UMINHAPA, NJoLlwaab chepbl, 06bem
Ky6a, NpAMOYrosbHOro napannenenunega, nMpamuabl, NPU3Mbl,
LMANHAPA, KOHYCA, Wapa; yMeHMe M306parkaTb MHOTOrPaHHUKN U
NOBEPXHOCTU BpPALLEHMA, UX CEYEHUA OT PYKU, C MOMOLLbLIO
UEPTENKHbIX WMHCTPYMEHTOB W 3/IEKTPOHHbIX CPeAcTB; YMeHue
pacrno3HaBaTb  CMMMETPUIO B MPOCTPAHCTBE,  YMeHue
pacnosHaBaTb  MPaBW/ibHble  MHOTOFPaHHUKK; -  YMETb
onepupoBaTh MOHATUAMM: ABUNKEHME B MPOCTPAHCTBE, NOA06HbIE
¢dUrypbl B NpOCTPaAHCTBE; MCNO/Nb30BaTb OTHOLWIEHME MNaoWaaen

noBepxHocTel  06bEMOB NOAOOHbIX GUTYp NPU peLleHnn 3aaau.
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2. CTpyKTypa U coaepkaHue obweobpasoBaTteibHOW AUCLLUNAUHDI

2.1. 06vem aucumnanHbI U BUAbI y4ebHOo paboTbl

Bug yuebHoit paboTbl Obvem 6
yacax

O6bem obpasoBaTenbHOI NPOrpaMmmbl AUCLUNIUHDI 340

B T.u.

OcHOBHOe coaepKaHue 272

BT. Y..

TeopeTnyeckoe obyuyeHune 220

NpPaKTUYECKMe 3aHATUA 39

KOHTpPO/ibHaA paboTa 13

MpodeccMoHanbHO-OpUEeHTUPOBaHHOE COAEpPKaHUE (cogepaHme 56

NpUKAagHoOro moaynsa)

BT. Y.

TeopeTnyeckoe obyyeHune 4

NPaKTUYECKMe 3aHATUA 52

KoHcynbTauum 6

MpomerkyTouHan atrectauma (3K3ameH) 6
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2.2. TemaTUuyeCKUM NNaH U coaeprKaHue gUCLUNAUHDI

CopaeprkaHue yuebHoro matepmana (ocHoBHoe U npodeccMoHanbHo-

HaumeHoBaHue pa3aenos . O6bem dopmupyemble
OpPUEHTUPOBAHHOE), 1abopaTOpPHbIE U NPAKTUYECKUE 3aHATUA, NPUKNAAHON
M Tem yacos KOmneTeHuuun
moaynb (Npu Hannuum)
1 2 3 4
OcHOBHOe coaeprKaHue
Paspen 1. [losTopeHue 20
Kypca MaTemMmaTUKun
OCHOBHOIA LWKOADI
Tema 1.1 CopeprkaHume yyebHOro matepuana
Uenb " 3aga4yn | ba3oBble 3HAHMA M YMeEHMA NO MaTeMaTMKe B MNpodecCMoHaNbHON U B
MaTeMaTUKMU npw | noBcegHEBHOMN AEATENIbHOCTY.
0CBOEHUU cneumanbHOCTU | KomBUMHMPOBaAHHOE 3aHATHE 2
Tema 1.2 CopeprkaHume yyebHOro matepuana
Yucna wn BblMUCNeHUA. | [eNCcTBMA HagL NONOKUTENbHBIMU U OTPULATENbHBIMU YMCAAaMU, OObIKHOBEHHbIMMU OK-01, OK-02,
BbipaxkeHus U | U gecaTUYHbIMK APobaAMM. OK-03, OK-04,
npeobpasoBaHus Jencreuna co cteneHamm, popmynbl COKPALLEHHOTO YMHOMKEHMUS. 2 OK-05, OK-06,
KombuHnposaHHOe 3aHATME OK-07, MK 11.1
Tema 1.3. MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
feomeTpunAa Ha NNOCKOCTH moayns)
Bnabl nnockmx uryp un nx naowaip.
MMpaKTUKO-OpMEHTMPOBAHHbIE 334341 B Kypce reoMeTpmmn Ha MJIOCKOCTU 2
MpaKTUyeckoe 3aHATHE
Tema 1.4 CoaeprkaHue yyebHoro matepuana
MpoueHTHbIe BbluMcneHna | MpocTble NPOLEHTbI, Pa3Hble cnocobbl UX BbluMcAeHUA. CNOXKHbIE NPOLLEHTbI
MpaKTuyeckoe 3aHATHE 4
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Tema 1.5 CopeprkaHue yyebHoOro matepuana
YpaBHeHUA 1 HepaBeHCTBa | J/IMHeNHble, KBaapaTHble, APOOHO-/IMHENHbIE YPaBHEHUA N HEPABEHCTBA
MpaKkTUyeckoe 3aHATUE 2
Tema 1.6 CopeprkaHue yyebHoOro matepuana
Cuctembl  ypaBHeHMMA U | Cnocobbl pelleHns CUCTEM IMHEWHbIX ypaBHEHUIA. MoHATUA: maTpuua 2x2 n 3x3,
HepaBeHCTB onpegenutens matpuubl. Metog [laycca. CUCTEeMbl HENMHENHbIX YpPaBHEHUN. 6
Cuctembl HepaBeHCTB
KombunHnpoBaHHOe 3aHATUE
Tema 1.7 CoaeprkaHue yyebHoro matepuana
BxogHoW KOHTpONb BbolumcneHna u npeobpasoBaHuA. YpaBHEHMA W HepaBeHCTBa. [eomeTpuAa Ha
NIOCKOCTH 2
KoHTponbHas paboTa
Paspen 2 [pamble w 20
NN10CKOCTH
npocTpaHcTBe
Tema 2.1. CopeprkaHume yyebHOro matepuana
OcHoBHble noHATUA | Npeametr crepeomeTpun. OCHOBHble MNOHATMA (TOYKA, NPAMAn, NAOCKOCTb,
cTepeomeTpun. npocTtpaHcTBo). OcCHOBHble  akcMombl  cTepeomeTpun.  [MepeceKarowmecs, 2
PacnonoxeHue npAmbIX U | napannienbHble W cKpelwuBawlmecs npamble. [pu3Hak UM CBOWCTBO OK-01, OK-02,
naockoctemn CKpeLlunBatowmxca npAmbiX. OCHOBHblE MPOCTPAHCTBEHHbIE GUrypbl. OK-03, OK-04,
KombunHnpoBaHHOE 3aHATHE OK-05, OK-06,
Tema 2.2. CopeprkaHue yyebHOro matepuana OK-07,MK 11.1
MapannenbHoCcTb npAmbIX, | MapannenoHble nNpAmas M NAocKocTb. OnpepeneHue. MpusHak. CsBownctBa (c
NPAMOA W NJOCKOCTW, | AOKa3aTeNnbCTBOM). MapannenbHblie naockocTn. OnpeaeneHue. MpusHak. CeBolicTBa
naockocTen (c pmokasatenbctBom). TeTpasap W ero anemeHTbl. [apannenenunes u ero
anemeHTbl. CBOMCTBA NPOTMBOMNONOXKHbIX FPAaHeN 1 AnaroHanen napannenenvneaa. 6

NocTtpoeHune ceyeHun. PeweHne 3a4au.

KombunHnpoBaHHOE 3aHATHE

CopeprkaHue yyebHoro matepmana
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Tema 2.3.
MNepneHAWKYNAPHOCTb
NPAMbIX, MPAMON M
NAOCKOCTH, NNOCKOCTEN

MepneHauKynapHble npsmble. [apannenpHble npamble, NepneHAMKYNApPHble K
NAOCKOCTU. MNpr3HaK NepneHaNKYyAAPHOCTU NPAMON M NAIOCKOCTU. [JOKa3aTenbCTBO.

MepneHAMKYNAP W HaKNOHHaA. [lepneHAMKyNApHble NAOCKOCTM. [pu3HaK

nepneHanKyaapHoCTu HﬂOCKOCTEﬁ”ﬂOKa3aT6ﬂbCTBO.

PaccTtoAHMA B NpOCTpPaHCTBE 2
KombunHnpoBaHHOE 3aHATHE
Tema 2.4. CoaeprkaHue yyebHoro matepuana
Teopema o TPEX'| Teopema o Tpex nepneHAuKynapax. [oKasaTenbcTBo. Yron mexgay npAMoi u
nepnexHankynapax MNOCKOCTbIO. YroN MeX Ay NAOCKOCTAMM 4
KombuHnpoBaHHOe 3aHATME
Tema 2.5. NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNAZHOro
MapannenbHole, moayns)
nepneHAVKYyNApHbIe, AKcnmombl  ctepeomeTpumn. [epneHAMKYAAPHOCTb  MNPAMON U MAOCKOCTH,
CKpelmBatowmeca napannenbHoCTb OBYX NPAMbIX, nepneHanKyNApHbIX NJOCKOCTH, 4
npAmble nepneHaANKYNAPHOCTb NOCKOCTEMN
MpaKTuyeckoe 3aHATUE
Tema 2.6. CopeprkaHue yyebHOro matepuana
PeweHune 3apay. NMpamble 1 | PacnonoxeHne NpsmbIX U NAOCKOCTEN B NPOCTpPaHCTBE. [lepneHAMKynAapHOCTb U
MJI0OCKOCTM B MPOCTPAHCTBE | MapaieIbHOCTb NPAMbIX M NA0CKocTeNn. CKpeLumBatowmeca npamole
KoHTponbHas paboTa 2
Paspen 3. KoopauHatbl u 16
BEKTOPbI
Tema 3.1 CoaeprkaHue yyebHoro matepmuana OK-02, OK-03,
[eKapToBbl KOOpAMHaTbI B | [leKapTOBbl KOOpAWHaTbl B npocTpaHcTee. lpocTenwine 3a4ayum B KoopauHaTax. OK-04, OK-07, MK
npocTpaHcTBe. PacctoaHue | PaccTtoaHMe mexay ABYMA TOYKAaMM, KOOPAMHATbI cepeamnHbl OTPe3Ka 4 111

MeXay ABYmMA TOYKamMMu.
KoopaunHatel  cepeguHbl

OTpe3kKa

KombunHMpoBaHHOE 3aHATHE
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Tema 3.2

BeKTopbl B NpOCTpaHCTBE.
Yron mexay BeKTopamMu.
CkanapHoe npoussegeHue

CopeprkaHue yyebHoOro matepuana

BeKkTopbl B npocTpaHcTBe. CNoXKeHMe 1 BblYMTaHUE BEKTOPOB. YMHOMXeHMe BEKTOpa
Ha uucno. KomnnaHapHble BekTopbl. CKanApHoOe npousBedeHUe BEeKTOPOB.
Pa3noxeHue BeKTOpa NO TpeM HEKOMNAAHAPHbIM BeKTopam. KoopanHaTbl BEKTOpa,

BEKTOpPOB CKaNApHOe nNpomn3BeaeHne BEKTOPOB B KOOPANHATAX, Yro/l MeXKAy BEKTOPaMMU, Yron 6
MeXAY NPAMOM M NNOCKOCTbIO, YroN MeXAY NAOCKOCTAMU. YpaBHEHME NJOCKOCTU.
FeomeTpuyecknit cMmbicn onpegenurens 2x2
KombuHnpoBaHHOe 3aHATME
Tema 3.3 MNpodeccMoHanbHO-OpUEHTUPOBAHHOE COoAEpPKaHUe (coaeprKaHue NPUKNA[ZHOro
MpakTuKo- moayns)
OpueHTUpOBaHHble 3a4a4M | KoopAnHATHAsA NAOCKOCTb. BbluMcneHMe paccTOAHUIA U NAOWALen Ha NAOCKOCTM.
Ha KOOPAMHATHOM | Ko/inYecTBEHHbIe pacyeThbl 4
NAOCKOCTH MpaKTnyeckoe 3aHATUE
Tema 3.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3a/ad. | [lekapToBbl KOOPAMHATLI B NPOCTpaHCTBE. BeKTopbl B NpocTpaHcTBe. ChoxeHue 1
KoopauHaTbl 1 BEKTOpbI Bbl4MTAaHNE BEKTOPOB. YMHOXEHME BEKTOPA HAa 4mncno. KomnaaHapHblie BEKTOpbI.
CkanapHoe npousBegeHne BeEKTOpoB. PasnoxeHue BeKkTopa NO  Tpem
HeKoMMAaHapHbIM BeKTopam. lNpocTenwmne 3aga4um B KoopanHatax. KoopauHaTtbl
BEKTOPA, pacCTOAHNE MeXKAY TOUKAaMM, KOOPAMHATbI CepeanHbl OTpe3Ka, CKanapHoe
npousseseHne BEKTOPOB B KOOPAMHATAX, YroN MeXAy BEeKTOpamu, Yron mexay 2
NPAMOI U NNOCKOCTbIO, YrO MeXAY NA0CKOCTAMM
KoHTponbHas paboTa
Paspen 4, OcHoBbI 40 OK-01, OK-02,
TPUroHOMETpUMU. OK-03, OK-04,
TpuroHometpuyeckue OK-05, OK-06,
byHKUMHN OK-07,MK11.1
Tema 4.1 CopeprkaHune yyebHoro matepunana
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TpuroHomeTpuyeckme
GYHKLMM  NPOM3BOJIBHOIO
yrna, umcna. PagnaHHaa wm
rpafycHaa mepa yrna

PaamnaHHaa mepa yrna. [TOBOPOT TOYKU BOKPYr Hayana KoopauHat. OnpeaeneHuve
CMHYCA, KOCWHYCA, TaHIFeHCa U KOTaHreHca. 3HakM CMHYCa, KOCUHYCa, TaHreHca U
KOTaHreHca no YyeTsepTaAM. 3aBUCUMOCTb MeXKAY CUHYCOM, KOCMHYCOM, TAHF€HCOM U
KOTaHreHcom OZHOrOo M TOTO e yraa

KOM6MHMpOBaHHOG 3aHATUE

Tema 4.2

OcHoBHble
TPUTOHOMETPUYECKME
TOXOecTBa.

dopmynbl npuBeaeHUsA

CoaepskaHue yuebHoro matepumana

TpUroHomeTpUYecKune ToxaecTsa. CUHYC, KOCUHYC, TAaHTEHC M KOTAHTEHC Yr10B O U -
o. Popmynbl NpuBeseHUn

KombunHupoBaHHOE 3aHATHE

Tema 4.3

CUHYC, KOCMHYC, TaHreHC
CYMMbl W PasHOCTM ABYX
yrnos

CMHYC M KOCUHYC ABOWHOTO
yraa. dopmynbl
NOJI0OBUHHOTO yrna

CoaepskaHue yuebHoro matepuana

CymMa M pasHoOCTb cuMHycoB. CymMa M PasHOCTb KOCMHYCOB. CMHYC M KOCWHYC
ABoiiHoro yrna. ®opmynbl  nonosuHHOro yrnaa. [peobpasoBaHna Cymmbl
TPUTOHOMETPUYECKUX OYHKUMA B NPOU3BEAEHME U TMPOU3BEAEHUA B CyMMY.
BbipaxkeHne TPUTOHOMETPUYECKUX PYHKUMI 4Yepe3 TaHreHC MOJIOBMHHOTO
aprymeHTa. Mpeobpa3oBaHMA NPOCTENLLMX TPUTOHOMETPUYECKUX BbIPAXKEH UM

KombUuHMpoBaHHOE 3aHATUE

Tema 4.4
®yHKUMM, WX CBOMCTBA.

CopeprkaHue yyebHoro matepmana

Ob6nacTb onpeaeneHmUa U MHOMECTBO 3HaYeHU GyHKUMIA. YETHOCTb, HEYETHOCTD,

Cnocobbl 3afaHnA | nepnogmMyHoOCTb PyHKUMn. Cnocobbl 3agaHNA GYHKLMIA

GyHKUMA KombuHMpoBaHHOe 3aHATHE

Tema 4.5 CopeprkaHue yyebHOro matepuana

TpuroHomeTpuyeckme ObnacTb onpeaeneHna M MHOXKECTBO 3HAYEHUN TPUFOHOMETPUYECKUX PYHKUMIA.

PYHKUMM, UX CBOMNCTBA M

YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUFOHOMETPUYECKUX GYHKUMI. CBOWCTBA M

rpadpumKku rpadurkmn GyHKUMIM Yy = cos X, y =sin X, y =tg x, y = ctg x.
KombuHunpoBaHHOe 3aHATHE.

Tema 4.6 CopeprkaHue yyebHoro matepmnana

MNpeobpa3oBaHue C)KaTune u pactarkeHue rpapuKos TPUFOHOMETPUYECKNX QYHKLMNA.

rpadmkos MpeobpasoBaHme rpadpmMKoB TPUFOHOMETPUYECKUX QYHKLINIA
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TPUrOHOMETPUYECKMX MpaKTuyeckoe 3aHATUE

bYHKUMM

Tema 4.7 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKAALHOTO
OnucaHue moayns)

NPOW3BOACTBEHHbIX
npoueccos € NOMOLbIO
rpadmkoB GyHKLMN

Ncnonb3oBaHWe CBOMCTB TPUFOHOMETPUYECKUX GYHKUMA B NPOdEeccCMoHaNbHbIX
3afavax

npaKTMLIeCKOG 3aHATUE

Tema 4.8 CopeprkaHue yyebHoro matepuana
ObpaTtHble ObpaTHble TpuUroHomeTpuyeckne GyHKUMKU. Nx ceoiicTBa 1 rpadumkm
TPUTOHOMETpPUYECKUE
KombuHnpoBaHHOe 3aHATUE
dYHKUMM
Tema 4.9 CopeprkaHume yyebHOro maTepuana
TpuroHomeTpuyeckume YpaBHeHMe €os X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a, ctg X = a. PeweHne

YPaBHEHMA U HepaBeHCTBa

TPUTOHOMETPUYECKUX YpPaBHEHU OCHOBHbIX TUNOB: npocTenwne
TPUTOHOMETPUYECKNE YPABHEHMUA, CBOAAWIMECA K KBaZApaTHbIM, pellaemble
Pa3/NIoKEHMEM Ha MHOMKUTEIU, O4HOPOAHbIE.

MpocTeMnwmne TPUroHOMeTpPUYECKME HepaBEeHCTBA

KombuHMpoBaHHOE 3aHATHE.

Tema 4.10 CoaeprkaHue yyebHoro matepmuana

Cuctembl Cuctembl NPOCTENLLNX TPUTOHOMETPUYECKMX YPaBHEHUI
TPUTOHOMETPUYECKUX KombunHnpoBaHHOE 3aHATHE

YypaBHeEHMW

Tema 4.11 CoaeprkaHue yyebHoro matepmuana

PeweHne 3apay. OCHOBbI

MpeobpasoBaHue TPUTOHOMETPUYECKUX BbIPaXKEHUN. PeweHue

TPUTOHOMETPUW. TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB B TOM YMC/E C UCMONb30BAHMEM
TpuroHomeTpuyeckme CBOMCTB QYHKUUNA.

dYHKUMM KoHTponbHas paboTa

Pasgen 5.

KomnneKcHble yncna
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Tema 5.1
KomnnekcHble yncna

CoaepskaHue yuebHoro matepuana

MoHATME KOMMAEKCHOTO 4mcna. ConpsAMKeHHble KOMMAEKCHble YMcna, mogyib U
aprymeHT KOMMJEKCHoro u4ucna. @dopma 3anMcM  KOMMNEKCHOro  4yucna
(reomeTpuyeckan, TpUroHOMeTpuYyecKas, anrebpamyeckas). ApuodmeTnyeckue
[LeNCTBMA C KOMMIEKCHBIMWU Yncnamm

KombunHupoBaHHOE 3aHATHE
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Tema 5.2 CoaeprkaHue yyebHoro matepunana
MpumeHeHne BbinosnHeHWe pacyeToB € MNOMOLWbLKD  KOMMAEKCHbIX yucen. [lpumepsbl
KOMMNAEKCHbIX Yyncen MCNONb30BaAHMA KOMMNIEKCHbIX Yncen 4

MpaKTnyeckoe 3aHATUE
Paspen 6. 18
CreneHun 7] KOpPHMW.
CreneHHasa PpyHKUMA
Tema 6.1 CopeprkaHue yyebHoro matepuana
CreneHHaa YHKUMA, ee | MoHATME KOPHA N-Ol CTeneHu U3 AeicTBUTeNbHOro uncna. OyHkumm y = V/x ux
cBOMCTBA cBoiicTBa U rpadmkun. CBOMCTBA KOPHSA N-0l CTEMNEHM

KombuHnpoBaHHOe 3aHATME 4
Tema 6.2 CoaeprkaHue yyebHoro matepuana
MpeobpasoBaHue MpeobpasoBaHMe MPPaLMOHANbHbIX BbIPaXKEHWUN
BbIpaXKEHUIN C KOPHAMM N- | KOMBUHMpPOBAHHOE 3aHATHE 4
Ol cTeneHu

OK-01, OK-02,

Tema 6.3 CoaeprkaHue yyebHoro matepuana OK-03, OK-04,
CsoicTBa cTeneHu Cc | MoHaTHe cTeneHu ¢ Ntobbim paLMOHanbHbIM NOKa3aTenem. CteneHHble GyHKUMU, UX OK-05, OK-07
pPauUMOHaNbHbIM W | cBOMCTBA U rpaduKm
OEeNCTBUTENbHbBIM KombuHnpoBaHHOe 3aHATME 2
nokasaTenamm
Tema 6.4 CoaeprkaHue yyebHoro matepmuana
PeweHne PaBHOCUMNbHOCTb MpPpPALMOHaNbHbIX YPAaBHEHUA W HepaBeHCTB. MeTogbl MX
NPPaLNOHANbHbIX peweHuna. PelweHne nppaunmoHanbHbIX ypaBHEHUI U HEPABEHCTB
ypaBHEHWI U HepaBeHCTB | KoMBMHMPOBaHHOE 3aHATHE 6
Tema 6.5 CopepkaHue yyebHOro matepumana
CreneHu n KOpHU. | OnpeaeneHve crteneHHon ¢yHKUMKU. Micnonb3oBaHMe ee CBOMCTB MPWU peLueHUn
CteneHHas dyHKUMA YPaBHEHWIA MU HEPABEHCTB 2

KoHTponbHas paboTa
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Paspen 7. NoKasatenbHan 18
$yHKUMA
Tema 7.1 CopeprkaHue yyebHoro matepmana
MokasaTenbHaa ¢yHKUMA, | CTeneHb C  MNPOU3BONbHLIM  AEWCTBMTENbHLIM MOKasaTenem. OnpeaeneHue
ee CBOWMCTBA nokasaTtenbHON GYHKLMKW, ee CBOMCTBA M rpaduK. 3HAKOMCTBO C NMPUMEHEHMEM
noKasaTtenbHol PyHKUMKU. PelneHne noKasaTenbHbIX YpaBHEHU PYHKLUMOHANbHO-
rpaduyeckMm metogom 4
KombuHnpoBaHHOe 3aHATUE
Tema 7.2 CopeprkaHune yyebHOro matepuana
PeweHne nokasaTenbHbIX | PeweHne NOKa3aTeNbHbIX YPAaBHEHWA METOAOM YPaBHWMBAHMA MOKasaTeneu, OK-01, OK-02,
YPaBHEHUWI N HEPABEHCTB | METOAOM BBEAEHUA HOBOM NepeMeHHON, GYHKUMOHANbHO-TpadUUYecKMmMm METOA0M. OK-03, OK-04,
PelweHne nokasaTesibHbIX HEPABEHCTB 8 OK-05, OR-07
MpaKTuyeckoe 3aHATUE
Tema 7.3 CoaeprkaHue yyebHoro matepuana
Cuctembl nokasaTesnbHbIX | PeweHne cuctem noKasaTeibHbIX YPaBHEHWM
YpaBHEHN KombuHnpoBaHHOe 3aHATME 4
Tema 7.4 CoaeprkaHue yyebHoro matepuana
PeweHune 3aj4a4. | PeweHne noKasaTeNbHbIX YPaBHEHUA METOA4OM YypaBHMBAHWA MOKasaTenem u
MokasaTtenbHaa GyHKUMA MeTOAOM BBeZEHMA HOBOW NepeMeHHON. PelleHne NoKasaTeNbHbIX HEPABEHCTB
KoHTponbHan paboTa 2
Paspgen 8. Jlorapudpmbl. 24
Norapudpmunueckan
PyHKUMA OK-01, OK-02,
Tema 8.1 CopeprkaHue yyebHoro matepmnana
OK-03, OK-04,
Norapudm yncna. | Jlorapuodm yncna. lecaTMyHbIn U HATYpPanbHbIN norapudmsbl, Yncno e
. OK-05, OK-07, MK
HlecaTnuHbIn n | KombUHUPOBaAHHOE 3aHATHE 111
HaTypa/bHbIA forapudmel, 2
yucno e
Tema 8.2 CopeprkaHue yyebHoOro matepunana

36




CsoicTBa norapuéomos.

CsoictBa norapndmos. Onepauma norapudmmpoBaHua.

Onepauus KombuHmnpoBaHHOe 3aHATME
norapndmmpoBaHuma

Tema 8.3 CopepkaHue yyebHoOro matepumana
Norapudmmnueckan Norapndmnyeckas GpyHKUMA 1 ee CBOICTBA

byHKLMA, ee cBOMCTBA

KombunHupoBaHHOE 3aHATHE

Tema 8.4

PeweHune
norapnemmyecKkmx
YPaBHEHWUI U HEPABEHCTB

CopeprkaHue yyebHOro matepmana

MoHATME norapudmuyeckoro ypaBHeHMA. Onepaums nNOTeHUMpOBaHMA. Tpwu
OCHOBHbIX MeTOAa peleHUA Norapudmmyecknx ypaBHEeHUN: GYHKLMOHANbHO-
rpaduyecknii, meTog NOTEHUMPOBAHWA, MeTOoA BBeAEeHMA HOBOW nepemMeHHOWN.
Norapndmunueckme HepaBeHCTBa

KombunHupoBaHHOE 3aHATHE

Tema 8.5 CopeprkaHume yyebHOro matepuana

Cuctembl ANropuTtM peleHua cUcTeMbl ypaBHEHWI. PaBHOCWMIbHOCTb NOrapnumMmnYecKmx
norapmdmmyeckunx YPaBHEHWUI U HEPABEHCTB

ypaBHEHN KombunHupoBaHHOE 3aHATHE

Tema 8.6 MNpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO

Norapuémbl B npupose u

mopayna)

TeXHUKe MpumeHeHne norapudma. Jlorapudmmyeckaa cnupanb B npupoge. Ee
MaTemMaTMyecKkme CBOIMCTBA
MpakTnyeckoe 3aHATUE

Tema 8.7 CopeprkaHue yyebHOro matepuana

PeweHne 3agad. | lorapnommyeckas GyHKUMA. PelleHme npocTenwmnx norapuPpmMmmnyeckmx ypaBHeHUN

JNorapudmbi. KoHTponbHas paboTa

Norapudmmnueckan

dYyHKUMA
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Pasgen 9. MNpoussogHas 40

¢yHKUUN, ee npumeHeHue

Tema 9.1 CoaeprkaHue yyebHoro matepuana

MoHATMe  npous3BoAHON. | OnpeaeneHne YMCA0BOW NOC/AeA0BaTENbHOCTM M cnocobbl ee 3agaHmA. CBOMCTBa

dopmynbl M NpaBuWaa | YMCNOBbLIX NocnegoBaTenbHocTen. OnpeaeneHne npegena nocnefoBaTeNbHOCTM.

anddepeHUnpoBaHmUA BbluncneHne npepenoB  nocnegosatenbHocten.  [pepgen  PyHKUMM  Ha 2
b6eckoHeyHocTu. Mpeaen pyHKUUKM B TOUKe. pupalleHme aprymeHTa. MpupallieHue
byHKUMW. 3apauun, npuBoAAlIMe K MOHATUIO npou3BogHon. OnpeaeneHue
NPOW3BOAHON. ANTOPUTM OTbICKAHMA NPOU3BOAHOM
KombuHnpoBaHHOE 3aHATUE

Tema 9.2 CoaeprkaHue yyebHoro matepuana

MpownssogHble cymmbl, | ®opmynbl anddepeHuymposaHus. NMpasuna guddepeHuUnpoBaHma 6

pasHocTM npousseaeHus, | KombuHMpoBaHHOe 3aHATHE

YyacTHOro

Tema 9.3 CopeprkaHume yyebHOro matepuana

MpoussogHble OnpegeneHne cnoxHon ¢yHKUMK. Mpoun3BogHaA TPUFOHOMETPUYECKUX DYHKUMIA.

TPUTOHOMETPUYECKUX Mpoun3BogHasA CNOXKHOM PyHKUUM

¢yHKumin.  MpounssogHasa | KombMHUPOBaHHOE 3aHATHE 6

CNOXHOM GYHKLMK

Tema 9.4 CopeprkaHue yyebHOro matepuana

MoHATHe O | NoHaTKe HenpepbiBHOM GYHKUKMK. CBOICTBA HENPEPbLIBHOM PYHKUMN. CBA3b MeXAay

HENpPepbIBHOCTU YHKUMN. 2

MeTopa MHTEepBanos

HenpepbIBHOCTbIO M AnddepeHuMpyemMocTblo GYHKUMM B TOYKe. ANroputm
pelleHna HepaBeHCTB METOA0M UHTEPBA/IOB

KOM6MHMpOBaHHOG 3aHATUE

Tema 9.5

CopeprkaHue y4yebHOro matepmana

FeoMeTpUYEeCKNit cmbicn nNpousBogHOM GYHKUMM — YrnoBOM KO3QPUUMEHT
KacaTteNbHOM K rpadunKy PpyHKUMM B TOUKe. YpaBHEHME KacaTesibHOW K rpaduky

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07,MK 11.1
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FeomeTpuyeckui n

bYHKLUMWU. ANTOPUTM COCTaB/IEHMA YPABHEHUA KacaTeNbHOM K rpaduKky GpyHKuum

dusnyeckmni cmbicn | y=f(x)

NpPOW3BOAHOM KombunHnpoBaHHOe 3aHATUE

Tema 9.6 CopeprkaHue yyebHoro matepuana

®dursmyeckuit CMbICA | ®U3NYECKNI (MEXAHMYECKMIA) CMbIC/I MPOU3BOAHOM — MIHOBEHHAs CKOPOCTb B
npou3BoAHOM B | MOMEHT BpemeHn t: v=S" (t)

npodeccnoHanbHbIX
3afavax

MpakTnyeckoe 3aHATUE

Tema 9.7
MOHOTOHHOCTb  QYHKLMN.
To4YKM 3KCTpemyma

CopeprkaHue yyebHoro matepmana

BospactaHne u yb6biBaHWe @yHKLMUM, COOTBETCTBME BO3pacTaHMA W ybbiBaHMA
GYHKUMM  3HAKy Npou3BOAHOM. [loHATME nNpPOM3BOAHOW BbICWIEro NOPAAKA,
COOTBETCTBME 3HAKa BTOPOI NPOU3BOAHOM BbINYKNOCTU (BOrHYTOCTM) GYHKUMM Ha
oTpesKe. 3afa4yM Ha MaKCMMyM U MUHUMYM. [MOHATME AaCMMNTOTbI, CNOCO6bI MUX
onpeaeneHna. ANroputMm uccnefoBaHmMa GYHKUMKM M NOCTPOEHMA ee rpaduKa C
NOMOLLbIO NPOU3BOAHOM. [JpOOHO-NNHENHAA PYHKUMUA

KombunHupoBaHHOE 3aHATHE

Tema 9.8
NccnepoBaHme GyHKUMIA U
noctpoeHue rpadpukos

CopeprkaHue yyebHoro matepmana

NccnepoBaHue GyHKLMM Ha MOHOTOHHOCTb M NOCTpoeHue rpaduKoB.

KombuHMpoBaHHOE 3aHATUE

Tema 9.9 Haubonbluee u
HaMMeHbLLee 3HaYeHun

PYHKUUM

CopeprkaHue yyebHoro matepmana

HaxoxkaeHne Hambonbliero M HaMMeHblero 3HavyeHUM OYHKLMN, MNOCTPOeHue
rpadMKOB MHOTOYNEHOB C UCMO/Ib30BAHMEM annapaTa MaTeEMATUYECKOro aHaIM3a

KombunHMpoBaHHOE 3aHATHE

Tema 9.10

HaxoxaeHune
ONTUMa/IbHOro pesysbTaTta
C NOMOLLbIO NPOM3BOAHOM
B NPaKTMYECKMX 3aga4ax

MNpodeccmoHanbHO-OpUEHTUPOBAHHOE CoAepKaHUue (copep)KaHue NPUKIALHOTO
moayna)

HanmeHbluee n Hanbosbluee 3HaYeHNe GYHKUUMK

MpaKTnyecKoe 3aHATUE
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Tema 9.11

CopeprkaHue yyebHoOro matepuana

PeweHwne 3agay. | Popmynbl n npasuna guddepeHumposaHma. NccnepoBaHne GyHKLMA C NMOMOLLBHO
MpownssogHaa GyHKUMK, ee | NnponsBogHON. Hanbonbliee n HaMMeHbLee 3HaYeHUA GyHKLUN 2
npuMeHeHue KoHTponbHas paboTa
Paspgen 10. 14
MNepBoo6pa3Han
$dyHKUMHN, ee npumeHeHune
Tema 10.1 CopepkaHue yuebHOro matepumana OK-01, OK-02,
MepBoobpasHaa PyHKUMMW. | 3aAaua O BOCCTAHOBAEHUN 3aKOHA ABUMKEHMA NO M3BECTHOM CKOpocCTW. MoHAThe OK-03, OK-04,
Mpasuna HaxoXAeHUA | nHTerpnpoBaHma. O3HaKOM/IEHME C NOHATMEM WMHTerpasia u nepsoobpasHon ana OK-05, OK-06,
nepsoobpasHbIX ¢yHKuMM y=f(x). PeweHne 3apay Ha cBA3b NepBoobOpPa3HON M ee NMPOU3BOAHOM, OK-07, MK 11.1
BblYMC/IEHME NepBOOOpasHON ana JdaHHOW oyHKumuK. Tabauua dopmyn ana
HaxoXAeHus nepBoobpasHblx. M3yyeHne npaBuna BbluMCAEHUA NepBOOBpPa3HON 2

KombunHupoBaHHOE 3aHATHE
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Tema 10.2

Mnowanb KPUBOANHENHOM
Tpaneuuu. dopmyna
HbloToHa — /lelibHuua

CopeprkaHue yyebHoOro matepuana

3agaun, NpuBOAALLME K MOHATUIO OMNPeAEeNeHHOro WHTerpasa — O BblYMCAEHUM
NAOWaAN KPUBOAUHEWHOW TpaneuuMu, O MepemelleHMn ToukWu. [oHATue
onpefenéHHoro  uHTerpana. feomeTpuyecknii - U GU3MYECKM  CMbICA
onpeaeneHHoro uHterpana. ®opmyna HototoHa— JlelibHuMLa

KombunHupoBaHHOE 3aHATHE

Tema 10.3
HeonpepeneHHbi n
onpeaeneHHbln

CopeprkaHue yyebHOro matepmana

NoHATMe Heon peneneHHoro nHTerpana

KombunHupoBaHHOE 3aHATHE

WMHTEerpasbl
Tema 10.4 CoaeprkaHue yyebHoro matepuana
MoHATMe 06 | FeomeTprYECKUit CMbIC/T ONpeaeeHHOro UHTerpana

onpeaeneHHOM UHTerpane
KaK naowazamu
KPMBOMHEMHOW Tpaneumm

KOM6MHMpOBaHHOG 3aHATUE

Tema 10.5
OnpeneneHHbI UHTErpan

MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAep KaHue (coaep)kaHue NPUKAALHOTO
mopayna)

B XKM3HMU feomeTpuyeckMin CMbICn onpeaeneHHoro wuHTerpana. ®opmyna HbOTOHa -
NenbHnua.
PeweHwne 3aga4 Ha NPUMEHEHME MHTErpana Aaa BbluMCAeHNA GU3NYECKUX BENUYMH
W naowagen
MpaKTuyeckoe 3aHATUE

Tema 10.6 CopeprkaHue yyebHOro matepuana

PeweHune 3afay. | MepBoobpasHasa GyHKUMK. NpaBuna HaxoxaeHna nepsoobpasHbix. Ee npumeHeHne

MepBoobpasHasa PyHKLMM,
ee NpumeHeHune

KoHTponbHas paboTa
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Paspen 11. 46
MHororpaHHUKM M Tena
BpaleHus
Tema 11.1 CopeprkaHue yyebHoro matepmana
BepwwuHbl, pebpa, rpaHu | MoHATUE MHOrorpaHHuWKa. Ero snemeHTbl: BeplMHbI, pebpa, rpaHun. [uaroHasb.
MHOrOrpaHHMKa CeyeHue. BbinyKable N HEBbINYK/Able MHOFOrPaHHUKK

KombuHnpoBaHHOe 3aHATUE 2
Tema 11.2 CopeprkaHue yyebHoro matepuana
Mpusma, ee | MNoHAaTMe npusambl. Ee ocHoBaHMA 1 GoKoBble rpaHK. BbicoTa npusamsbl. Mpamas m
coctaBnswolWime, ce4vyeHUe. | HaKNOHHaA Npuama. lMpasuabHaa npusma. Ee ceyeHune
MpaAamas u“ npaBuabHaA | KoMBUHWPOBAHHOE 3aHATUE 2
npu3mbl
Tema 11.3 CopeprkaHume yyebHOro matepuana
Mapannenenunepg, Kyb. | Mapannenenuned, CBOWCTBA MPSAMOYrONbHOrO napannenenunena, Kyb. CeuyeHue
CeueHne Kyba, | Kyba, napannenenuneana
napannenenuneaa KombuHnpoBaHHOe 3aHATME 2
Tema 114 CopeprkaHue yyebHOro matepuana
Mnpamnga, ee | Mupammnga n ee 3snemeHTbl. CeyeHue nupamuapl. [paBunbHaa nuMpammaa.
coctasaAwowme, cedvyeHue. | YceyeHHasa nnpammaa
MpaBunbHaa  nupamnaa. | KombUHMpoBaHHOE 3aHATUE 2
YceyeHHada nupammaa
Tema 11.5 CopeprkaHue yyebHOro matepuana
BokoBas n nonHaa | Mnowaab 60KOBOM M NOJIHOM NOBEPXHOCTM NPU3MbI, TUPaMUAbI
NOBEPXHOCTb npusmbl, | KoMbUHMPOBAHHOE 3aHATUE 2
nMpamuapbl
Tema 11.6 CopeprkaHue yyebHoro matepmnana
CummeTtpua B Kybe, | CUMmMeTpMA OTHOCUTENbHO TOYKKW, MPAMOWM, NAOCKoCcTU. CummeTpua B Kybe,
napannenenuneae, napannenenunege, npusme, nupamuae 2

npusme, nupamuae

KOM6MHMpOBaHHOG 3aHATUE

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07,MK11.1
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Tema 11.7
Mpumepbl CUMMMETPUIA B

MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAep KaHue (coaep)kaHue NPUKNALHOTO
mopayna)

npodeccuu CMMMeTpUA B NpUPOAE, apXUTEKTYPE, TEXHUKE, B ObITy
MpakTnyeckoe 3aHATUE
Tema 11.8 CopeprkaHue yyebHoro matepuana

MpaBunbHble

NoHAaTHe npaBuUIbHOro MHOrorpaHHMKa. CsolicTBa npaBuUabHbIX MHOTOrpaHHUKOB

MHOrOrpPaHHUKN, nx | MpaKTMyeckoe 3aHATHNE

CBONCTBA

Tema 11.9 CoaeprkaHue yyebHoro matepuana

UnnuHap, ero | Unannap v ero anemenTbl. CeveHne umnmHapa (napanienbHoe 0CHOBaHMIO U OCH).

coctasnawwme. CedyeHue
uuAnHApa

PasBepTKa uMAMHApPA

KombunHupoBaHHOE 3aHATHE

Tema 11.10
KoHyc, ero coctasnsawowme.
CeyeHune KOHYyca

MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepiKaHue (copep)kaHue NPUKAALHOTO
mopayns)

KoHyc 1 ero anemeHTbl. CeyeHune KoHyca (NnapannenbHoe OCHOBaHMIO U NpoxoadAllee
yepes BEpPLLUMHY), KOHUYECKME ceyeHuna. Pa3BepTKa KoHyca

KombunHupoBaHHOE 3aHATHE

Tema 11.11 CopeprkaHue yyebHoOro matepuana

YceueHHbIl KOHYC. | YceueHHbIN KoHyc. Ero ob6pasytowan n Bblcota. CeyeHune yce4eHHOro KoHyca
CeueHune yCe4YeHHOro | KombunHupoBaHHOE 3aHATUNE

KOHYyCa

Tema 11.12 CoaeprkaHue yyebHoro matepmuana

LWap u coepa, ux ceveHms

Wap u cdepa. BsaumHoe pacnonoxkeHne coepbl M naockoctn. CeyeHne wapa,
cohepbl

KOM6MHMpOBaHHOG 3aHATUE

Tema 11.13

CopepkaHue yyebHoOro matepumana
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NoHATHMe 06 obbeme Tena.
OTHOlWeHune obbemos
noAo6HbIX Ten

MNoHaTMe 06 obbeme Tena. O6bem Kyba M NPAMOYroNbHOro napannenenunena.
O6bem npusambl U umanHapa. OTHoweHne obbemoB NOAOGHbLIX  Ten.
FeomeTpuyecKkumit cMbica onpegenuTens 3-ro nopaaka

KOM6MHMpOBaHHOG 3aHATUE

Tema 11.14
O6bembl ¥ naowagu
noBepxHoOCTen Ten

CoaepskaHue yuebHoOro matepuana

O6bembl NMpamuapl U KoHyca. O6bem Wwapa. Naowaam noBepxHocTen Ten

KombunHnpoBaHHOE 3aHATHE

Tema 11.15
KombuHaumu
MHOFOFPaHHMKOB U Ten

CoaepskaHue yuebHoro matepumana

KombuHa UM reoMmeTpuvecknx Ten

ﬂpaKTW-IeCKOG 3aHATUE

BpaLLEeHMA
Tema 11.16 CoaeprkaHue yyebHoro maTepuana
feomeTpuyeckue Ncnonb3oBaHue KOMOWHAUMA MHOrOrpaHHWMKOB U TeN BPaLWEHMA B MNPaKTUKO-

KOM6MHaLI,MM Ha NPaKTUKe

OPUEHTUPOBAHHbIX 3a4a4ax

ﬂpaKTW-IeCKOG 3aHATUE

Tema 11.17
PeweHnne 3ajau.
MHororpaHHMKn u Tena
BpaLeHuA

CopeprkaHue yyebHoro matepmana

O6BbeEMbI U naowaan noBepxHOCTU MHOTorpaHHMKOB 1 TeN BPpaWeHUA

KoHTponbHas paboTa
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Paspgen 12. 10
MHoKecTBa. dnemeHTbl
Teopuu rpados
Tema 12.1 CopeprkaHue yyebHoro matepuana
MHoKecTBa MNMoHATME MHOXKecTBa. MNoamHoXecTBO. Onepaummn ¢ MHOXKecTBamm

KomBMHMpOBaHHOE 3aHATME 2
Tema 12.2 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNAgHOro
Onepaumn c MHOXecTBamu | moayns)

Onepauunmn ¢ MHOXKecTBaMu. PelleHne NpuMKNaaHbIX 33434

MpaKkTnyeckoe 3aHATHE 2
Tema 12.3 CoaeprkaHue yyebHoro matepuana
lpadbl MoHAaTune rpada. CBA3HbIN rpad, AepeBo, UMKA rpad Ha NJAOCKOCTH

MpakTnyeckan paboTa 4
Tema 12.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3a4a4. | Onepaumm ¢ MHoXKecTBamu. OnNncaHme peanbHbIX CUTYaLMI C MOMOLLBIO MHOXECTB.
MHoxecTtBa, padbl 1 ux | MpumeHeHue rpadoB K pelleHunto 3a4a4
npuMeHeHue KoHTponbHas paboTa 2
Paspen 13. 2JnemeHTbl 26
KOM6UHATOPUKM,
CTaTUCTUKM U Teopuu

- OK-01, OK-02,
BepoATHOCTEN
OK-03, OK-04,
Tema 13.1 CoaeprkaHue yyebHoro matepmuana
OK-05, OK-07, MK

OcHoBHble noHATUA | NepecTaHOBKM, Pa3MeLLEeHNSA, COYETAHUA. 111
KOMBUHaTOPUKK 4

KombuHnpoBaHHOe 3aHATHE.
Tema 13.2 CopeprkaHune yyebHoOro matepuana
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CobbiTne, BEPOATHOCTb
cobbiTna. CnoxkeHme u
YMHOXeHWe BEPOATHOCTEN

CoBMeCTHble U HeCOBMECTHble cobbITUA. TeopeMbl 0 BEPOATHOCTU CyMMbl COObITUNA.
YCcnoBHaa BEPOATHOCTb. 3aBUCMMble W He3aBUCMMble COObITUA. Teopembl O
BEPOATHOCTW Npoun3BeaeHnsA cobbITUN.

KOM6MHMpOBaHHOG 3aHATUE

Tema 13.3 MpodeccMoHanbHO-OpUEHTUPOBAHHOE COoAEepPKaHUe (coaeprKaHue NPUKNA[ZHOro
BepoATHOCTb B | moaynsa)
npodeccnoHanbHbIX OTHOCKTeNbHaA 4YacToTa cobbiTMA, CBOMCTBO ee ycTonumBocTU. CTaTucTuyeckoe
3a4a4ax onpegeneHue BepoaTHocTU. OueHKa BepPoATHOCTM cobbITUA

MpaKTuyeckoe 3aHATUE
Tema 13.4 CoaeprkaHue yyebHoro matepuana

JOuckpeTHasn CnyYaiHasn
BE/IMYMHA,  33aKOH  ee

Buabl cnydaliHbix BennunH. OnpeneneHve AUCKPETHOW C/y4alHOMN BEAUYMHBI.
3aKOH pacnpegeneHna AUCKPETHOM CayvyaillHOW BenuuuHbl. Ee  uumcnosble

pacnpegeneHus XapaKTepPMUCTUKU
KombuHnpoBaHHOe 3aHATME
Tema 13.5 CoaeprkaHue yyebHoro matepuana

3agaun  maTemaTuyeckon

BapVIaLI,VIOHHbIﬁ pAaAa. MonnroH yactotr w rMCTorpamma. Cratmuctnyeckue

CTAaTUCTUKMU XapaKTepUCTMKKU paga Habatogaembix gaHHbIX
KombunHnpoBaHHOE 3aHATHE
Tema 13.6 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpP}KaHUE (coaeprKaHue NPUKNAZHOro

CoctaBneHne Tabauy w
AMarpaMmm Ha NpaKkTuKe

mopayna)

MepBrYHan 06paboTKa CTaTUCTUYECKMX AaHHbIX. [paduyeckoe ux npeacraBaeHue.
HaxoxKaeHune cpefHuX XapaKkTepuUCTUK, HabngaemMblX aHHbIX

MpaKTnyeckoe 3aHATUE
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Tema 13.7 CopeprkaHue yyebHoOro matepuana
PeweHwne 3a4a4. | dnemeHTbl KombuHaTopuKn. CobbiTMe, BepOATHOCTb cobbiTUA. CnoXeHune u
dnemeHTbI YMHOXeHWe BepOoATHOCTEN
KOMBUHATOPMKM, KoHTponbHas paboTa 2
CTAaTUCTUKN N Teopuu
BEPOATHOCTEN
Paspen 14. YpaBHeHUA U 28
HepaBeHCTBa
Tema 14.1 CopeprkaHume yyebHOro matepuana
PaBHOCMABLHOCTb PaBHOCMNBHOCTb ypaBHEHW U HepaBeHCTB. OnpegeneHns. OCHOBHble Teopembl
YPaBHEHUI N HEepPaBEHCTB. | PaBHOCU/IbHbIX MepPexoAax B YpaBHEHUAX M HepaBeHcTBax. O6wMe meToAbl
Obwwme meToAbl PeLeHNa | pelleHna ypaBHEHWIA: Mepexos, oT paBeHCTBa GpYHKLUMIA K paBEHCTBY apryMeHTOB ANs 4
MOHOTOHHbIX GYHKLUMA, METOA Pa3NoXKeHUA Ha MHOXUTeNu, mMeTos BBeAeHWA
HOBOM NepemeHHON, PYHKLMOHANbHO-TPaPUUECKMIA METOL
KombunHupoBaHHOE 3aHATHE
Tema 14.2 CoaeprkaHue yyebHoro matepuana
lpaduueckui meTtog, | Obwme MeToabl PELLEHNA HEPABEHCTB: NEPEXO, OT CPAaBHEHMA 3HAYEHNI QYHKLNIA OK-01, 0K-02,
peweHuns YPaBHEHWM, | K CPAaBHEHWIO 3HAYEHMIM QaAPryMEHTOB A1 MOHOTOHHbIX QYHKUMIA, meTos, OK-03, OK-04,
HepaBeHCTB WMHTEepPBaNoB, PyHKUMOHANbHO-Tpadulecknin metog,. Mpadpuyeckmin meTtog, pelieHmsa OK-05, OK-06,
. OK-07, MK 11.1
YPaBHEHUN N HEPaBEHCTB 4
KomburHnpoBaHHOe 3aHATME
Tema 14.3 CopeprkaHue yyebHoOro matepuana
YpaBHeHUA u HepaBeHCTBa | OnpegeneHne mopayna. Packpbitme mogyna no onpegeneHuto. [poctenwme
C moaynem YPaBHEHUA N HepaBeHCTBa C mogynem. lNpumeHeHne paBHOCUIbHbIX Nepexonos B
onpeAeneHHbIX TMNax ypaBHEHNN N HEPABEHCTB C MOAyNeM 4
KombuHupoBaHHOe 3aHATUE
Tema 14.4 CopeprkaHune yyebHoro matepunana
YpaBHEeHWA U HepaBeHCTBa | 3HAKOMCTBO C NapameTpoMm. MNpocTenine ypaBHEHUA U HEPABEHCTBA C MAapPaMeTPOM
C MapameTpamu KombuHunpoBaHHOe 3aHATUE 6
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Tema 14.5
CoctaBneHne wn pelieHue
npodeccnmoHanbHbIX 3a4ad

MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAep KaHue (coaep)kaHue NPUKNALHOTO
mopayna)

PelweHWe TeKCToBbIX 3a4a4 I'IpOd)eCCMOHaﬂbHOI'O coaepraHumA

C MOMOLLbIO YPaBHEHUM MpaKTnyeckme 3aHATHA 8
Tema 14.6 CoaeprkaHue yyebHoro matepuana
PeweHune 3a4a4. | Obwme meToapl peleHna ypaBHEHUA. YPAaBHEHMA N HEPABEHCTBA C MOAY/IEM U C
YpaBHEHUA M HepaBeHCTBa | NapameTpamm

MpakTnyeckoe 3aHATUE 2
KoHcynbTauma 6
MpomelKyTouHan atrectauma (dKk3ameH) 6
Bcero: 340
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KoHTpoAb 1 OueHKa pe3ynbTaToB 0CBOeHUA 06Lwweobpa3oBaTeIbHOM AUCLUNAUHDI

KoHTponb M oueHKa pe3ynbTatoB 0CBoeHMs 0buweobpasoBaTenbHOM AUCLUMINHDI

PacKpbIBAlOTCA  4Yepe3  AUCUMMNAMHAPHbIE  Pe3y/ibTaTbl, HanpaB/ieHHble  Ha

dopmmpoBaHue obwmx n NpodeccnoHanbHbIX KOMNETEHUMN NO pa3genam U Temam
cofeprkaHma yyebHoro matepuana.

P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1, 9.2,9.3,9.4,9.5

O6wana/npodeccuoHanbHan Paspen/Tema Tun oueHOoYHbIX
KOMneTeHuua MeponpuUaATUA
OK 01. Bbibupatb cnocobbl P 1, Tema 1.1, 1.2, 1.3 M-o/c!, 1.4, 1.5, | TectupoBaHue
pelleHna 3aaay 1.6 YCTHbIV onpoc
npodeccroHaNbHOV P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | pMaremaruueckuii
LEeATENIbHOCTHU 2.6 ONKTaHT
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
NPUMEHNTENBHO P4 Tembi 4.1,4.2,4.3,4.4, 4.5,4.6, 47 | HAMBUAYanbHas
K Pa3/IMYHbIM KOHTEKCTam M-o/c, 4.8,4.9,4.10, 4.11 camocToATeNbHan
P5, Tembl 5.1,5.2 paboTa
P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6, MNpepcraBneHune
6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pe3ynbTaToB

NpaKTU4Yeckux pabor
KoHTponbHan paboTa
BbinonHeHune
3K3aMeHaUNOHHbIX

3a4aHni

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Temsbi 11.1,11.2, 11.3 N-0/c,

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

P12, Tembl 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5

MN-o/c, 13.6

P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5

MN-o/c, 14.6
OK 02. Ucnonb3osaTb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
coBpeMeHHble cpeacTsa P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/¢, | YcTHbINM onpoc
Nnoucka, aHanunsa u 2.6 MaTemaTnyeckmi
MHTepNpeTaLMM P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4 LKTaHT

P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7
nHpopmaumm, n N-o/c, 4.8, 4.9,4.10, 4.11 NHpmBMayanoHan
VIH(I)OpME\LI,VIOHHbIe P5, Tembl 5.1, 5.2 CamoCToATE/IbHAA
TeXHOJIoTuKn Ans P 6, Tembl 6.1, 6.2,6.3,6.4,6.5, 6.6, pabota
BbINO/IHEHMA 3a4au 6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 MNpeacrasneHve
npo¢eccnmoHa bHOM pe3ynbTaTos
OEeATeNbHOCTH npaKkTUyYeckux pabor

! MpogpeccuoHanbHoe-opueHMuUpPo8aHHoe codepraHue
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P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

KoHTponbHas pabota
BbinonHeHune
3K3aMeHaLMOHHbIX

3a4aHun

P9, Tembl 9.1, 9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Temsbl 11.1, 11.2, 11.3 N-0/c,

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

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5

MN-o/c, 13.6

P14, Tembl 14.1,14.2,14.3,14.4, 14.5

MN-o/c, 14.6
OK 03. MNMnaHnpoBsatb U P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
peann3oBbIBaTh P2, Tembr 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, | YcTHbINM onpoc
cobCcTBEHHOE 2.6 MaTemaTryeckui

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
npodeccnoHanbHoe n OVKTaHT

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
JINYHOCTHOE pa3BUTUE, N-o/c, 4.8, 4.9, 4.10, 4.11 NHamBmayanoHan
npeAnpPUHUMATENbLCKYHO P5, Tembl 5.1, 5.2 camocToATeibHasA
AEATENbHOCTb B P 6, Tembl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, pabora
npogeccroHansbHom chepe, | 6.7 M-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 Mpescrasnexue
MCNONb30BaTb 3HAHMA NO P7,Tembl 7.1,7.2,7.3,7.4,7.5,7.6, pe3ynbTaTtos

$UMHAHCOBOM rPaMOTHOCTH B
Pa3/INYHbIX }KU3HEHHbIX
CUTyaumax

7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Tembl 10.1, 10.2, 10.3, 10.4

NpPaKTUYecKMx pabort
KoHTponbHan paboTa
BbinonHeHne
9K3aMeHaUMOHHbIX

3a4aHuM
P11, Tembi 11.1, 11.2, 11.3 NM-0/c,
11.4,11.5,11.6 N-o/c, 11.7
P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6
P14, Temb 14.1,14.2,14.3,14.4,14.5
MN-o/c, 14.6
OK 04. 3¢ deKkTnBHO P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
B3aMMO/eiCcTBOBaTb U P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/¢, | YcTHbIN onpoc
paboTaTb B KO/IEKTUBE U 2.6 MaTtemaTuyeckuin
KomaHze P 3, Temni 3.1, 3.2, 3.3 M-0/c, 3.4 LKTaHT
P4, Temb 4.1,4.2,4.3,4.4,45,4.6,4.7
N-o/c, 4.8, 4.9, 4.10, 4.11 MHAnBnAyanbHas
P 5’ Tembl 5_1’ 5.2 CaMOCTOoATEeNbHAA
P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6, pabota
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 MpeacTasnexHue
pe3ynbTaTos

NpaKTUYecKmx pabor
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P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

KoHTponbHas pabota
BbinonHeHune
3K3aMeHaLMOHHbIX

3a4aHun

P9, Tembl 9.1, 9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Temsbl 11.1,11.2, 11.3 N-0/c,

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

P12, Tembi 12.1,12.2,12.3,12.4

P 13, Tembl 13.1,13.2,13.3, 13.4, 13.5

MN-o/c, 13.6

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

MN-o/c, 14.6
OK 05. OcywectBnAtb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
YCTHYIO U MUCbMEHHYHO P2, Tembl 2.1, 2.2, 23,24, 25 I'I-o/c, YCTHbIU onpoc
KOMMYHMKaLMIO Ha 2.6 MaTtemaTtrnyeckmi

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
rocyapcTBeHHOM A3bIKe OVKTaHT

. P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7

Poccuiickoin Pegepaumnm c N-o/c, 4.8, 4.9, 4.10, 4.11 NHamBmayanoHan
y4yeTom ocobeHHoCTeN PS5, Tembl 5.1, 5.2 camocToAaTeNbHas
COLMANBbHOTO M KYNbTYPHOTO | P 1 Tema 1.1,1.2,1.3 M-o/c, 1.4,1.5,1.6 | paborta
KOHTEKCTa P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-o/c, | MpeacraBneHune

2.6 pesynbTaToB

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Temb 4.1,4.2,4.3,4.4,4.5,4.6,4.7
N-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7 Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

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

P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

P14, Temb 14.1, 14.2,14.3,14.4, 14.5
M-o/c, 14.6P 9, Temb 9.1, 9.2, 9.3,
9.4,9.5

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

NpPaKTUYecKMx pabort
KoHTponbHan paboTa
BbinonHeHune
9K3aMEHALMOHHbIX
33aHuMn
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P12, Tembl 12.1,12.2,12.3

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5
MN-o/c, 13.6

P 14, Tembl 14.1, 14.2,14.3, 14.4, 14.5
MN-o/c, 14.6

OK 06. Mposasnatb
rpa*kAaHCKo-
NaTPMOTUYECKYHO NO3ULUIO,
AEMOHCTPMpPOBaThb
OCO3HaHHOE NoBeJeHMe Ha
OCHOBE TPAANLMOHHbIX
obLevyenoBeyeckmnx
LEeHHOCTEeN, B TOM Yuce ¢
YY4ETOM rapMOHMU3aLMn
MeXKHAUNOHANbHbIX U
MEKPEIUTMO3HbIX
OTHOLLEHUN, NPUMEHATD

P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 M-o/c, 6.8, 6.9, 6.10 M-0/c, 6.11
P7,Temn1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

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

MN-o/c, 14.6

TectTupoBsaHue
YCTHbIN onpoc
MaTtemaTnyeckmm
OVKTaHT
NHamBmayanoHan
camocToATeIbHaA
paboTa
MNpeacrasneHue
pe3ynbTaTos
NpPaKTUYecKMx pabort
KoHTponbHas pabota
BbinonHeHune

CTaHAapThI 3K3aMeHaLMOHHbIX
AHTUKOPPYMNLUUOHHOIO 3a/aHun
noseaeHUn
OK 07. CopeictBOBaTH P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
coxpaHeHuio okpyxatoweit | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, | YcTHbIi onpoc
cpeapbl, 2.6 MaTemaTnyeckumi
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

pecypcocbeperkeHuto, OUNKTaHT

6 P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
NPMMEHSATb 3HAHMA O N-o/c, 4.8, 4.9, 4.10, 4.11 NHamBmayanbHan
MU3MEHEHUN KAnmarTa, P5, Tembl 5.1, 5.2 camocToATeIbHaA
npuHLMnbl Gepexnnsoro P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, paborta
nponssoAcTsa, s¢pdpekTnBHO | 6.7 M-0/c, 6.8, 6.9, 6.10 N-o/c, 6.11 MpeacTaBnexue
[encTeoBaTh B P7 Temn1 7.1,7.2,7.3,7.4,7.5,7.6, pesynbTaTos

qpe3Bblqal>'1HbIX CUTYyaumnAax

7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.49.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembi 11.1, 11.2, 11.3 NM-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

P 14, Temb 14.1, 14.2,14.3,14.4, 14.5
M-o/c, 14.6

NpPaKTUYeCcKMx pabort
KoHTponbHas paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX
33aHun
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P 1, Tema 1.1, 1.2, 1.3 M-o/c?, 1.4, 1.5, | UHamBuayanbHas

NK 1.1, NK 1.2, 1.6 camocToATeNbHanA
NK 13, MK 1.4 P 2, Tembl 21, 22, 23, 24, 2.5 n-O/C, pa6OTa
2.6 MNpeacTasneHue

P 3, Temnl 3.1, 3.2, 3.3 M-0/c, 3.4
P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | PE3YNeTaTO8

M-o/c, 4.8,4.9,4.10, 4.11 npakTuyeckmx pabor
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, KoHTposbHas paborta
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 BbinonHeHue

P7, Temb1 7.1,7.2,7.3,7.4,7.5,7.6, 3K3aMeHaLMOHHbIX
7.7 N-o/c,7.8,7.9,7.10 N-o/c, 7.11, 3aAaHuiA

7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P11, Temb 11.1, 11.2, 11.3 M-0/c,
11.4, 11.5,11.6 N-o/c, 11.7

P12, Temb 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6

PekomeHayemble neuyaTHble M34aHUA NO peanusauum obuieobpasoBaTenbHoOU
AVUCUMMIMUHDI

OCHOBHbIE UCTOYHUKMU:

1. MatemaTuKa: anrebpa u Ha4yana maTemaTUYeCKOro aHanu3a, reometpus. Anrebpa
M Ha4Yana maTemaTtmyeckoro aHanmsa 10-11 knaccobl (6a30Bbii U YrAyb6EHHbIN
YPOBHM) : yuebHuK / LL.A. Annmos, 0. M. Konsrmu, M. B. Tkauésa [u ap.]. — 11-e
n3g., ctep. — Mocksa :lMpocsewerHune, 2023. — 463, [1] c. : un. - ISBN 978-5-09-
107210-5. - TeKcT: aneKTpoHHbIN. -URL:
https://znanium.com/catalog/product/2089825

2. MaTtemaTuKa: anrebpa 1 Havyasia MaTeMaTUYECKOro aHan3a, reomeTpus.
FeomeTpua. 10-11 knacc. 6a3oBbiii U yrAybAeHHbIN YPOBHU : y4ebHuK / /1. C.
ATaHacsaH, B. @. bytysos, C. 6.Kagomues [u ap.]. — 11-e n3a., ctep. — Mocksa :
MpocBelenune, 2023. — 287, [1] c. : un.— (MIY — wkone). - ISBN 978-5-09-103606-0.
- TeKCT : aneKTpoHHbIN. - URL:https://znanium.com/catalog/product/20899801.
JononHuTenbHble UCTOYHMKMN:
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https://znanium.com/catalog/product/2089825

1. BepHep, A. /1. MaTemaTuKa: anrebpa 1 Hauyasla MaTeMaTU4EeCKOro aHaAun3a,
reomeTpums : 10-11 Knacc (6a3oBbiit ypoBeHb) : yuebHuk / A. /1. BepHep, A. M. Kapn. - 4-
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