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1.0BIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI YUYEBHOI'O
HPEIMETA

1.1. MecTo y4yeOHOro mpeamera B CTPYKType OCHOBHOI 00Opa3oBaTejbHOI
MPOrpaMMbl:

YueOubiii mpeamer «MaremaTukay SABISETCS  00S3aTENIBHOM  YacCThIO
o01reo0pa3oBaTeIbHOTO  IMKJIa  O0pa3oBaTENbHOW  MPOTPAMMBI  CPEIHETO
mpoecCHOHATLHOTO 00pa30BaHUS - TPOTPAMMBI TIOJTOTOBKH CICIIHAINCTOB
cpeadero 3BeHa 1o cneruaibHOcTH 08.02.01 CTpouTenbCcTBO M AKCIUTyaTalus
31aHUM U COOPYKEHUMU.

1.2. leqn ¥ mIaHUpyeMmble pe3yJbTaTbl OCBOCHUSI padoyeidl NMPOrpamMmbl
y4eOHOro npeamera

1.2.1. Hesan pabdoyeil nporpaMmbl y4eOHOT0 MpeaMeTa

Conepxanue pabodeil mporpamMmbl yueOHOTO mpeamera «MaremaTthkay
HaIpPaBJIEHO Ha JOCTU)KEHUE CIIEIYIOIIMX IIeJIeH:

. obecricueHue CHOPMUPOBAHHOCTH TIPEACTABICHUM O COLMAIIBHBIX,
KYJIbTYPHBIX U UCTOPHYECKHUX (PaKTOpax CTAHOBJICHUS MaTEMAaTHKH;

. obecnieueHue c(pOpMUPOBAHHOCTH JIOTUYECKOTO, AIITOPUTMUYECKOTO U
MaTEeMaTHUECKOTO MBIIUICHHUS;

. oOecrieyeHue CPOPMUPOBAHHOCTH YMEHUN NPUMEHSTH IOITYYEHHBIE
3HAHWS TIPU PEIICHUH Pa3InYHBIX 33/1a4;

obecrnieueHue chOpMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTUKE KaK 4acTU
OOIIIeUeTOBEYECKON KYJIBTYPhl, YHHUBEPCAIBHOM SI3bIKE HAyKH, TO3BOJSIONIEM
OIMKCHIBATH U U3Y4YaTh PEATbHBIC TIPOLIECCHI U SIBJICHUS

1.2.2. Ilnanupyembie pe3yjbTaThbl OCBOCHHSI 001I€00pPa30BaTEIbLHOM
aucuIIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

OcBoenue coxaepxaHusi yuyeOHoro mnpeaMera «MartemaTuka» oOecreurnBaeT
JTOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOMIMX JUYHOCMHBIX PE3YIbTATOB:

JIP 1. I'paxkpanckoe BOCIMTAHHE

JIP 1.1. c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3HUIINH 00yJarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 00IIecTBa

JIP 1.2 OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, yBaKEHUE 3aKOHA M
IIPABOIIOPs KA

JIP 1.3 MPUHATHE TPaZUUHOHHBIX HAMOHANBHBIX, 00IIIeYeIOBEYECKNX U JEMOKPATHICCKUX
LIEHHOCTEN

JIP 2 IlarpnoTnyeckoe BOCIIUTaHHUE

JIP 2.1 MPUHATHE TPaAUUKOHHBIX HALMOHABHBIX, 001I1e9eIOBEUECKIX TYMaHUCTUUECKUX M

JIEMOKPaTUYECKUX LEHHOCTEHM, B TOM YHUCJIE B COIOCTABIEHUHU C CHUTyalUsIMH,
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OTPaXEHHBIMU B TEKCTax JUTEPATypHBIX MPOM3BEICHHI, HAUCAHHBIX HA PYCCKOM
SI3BIKE

TOTOBHOCTH IMPOTHBOCTOATH HACOJIOIMH 3KCTpEMH3Ma, HalMOHAJIM3Ma, KCCHO(bO6I/II/I,

JIP 2.2 | IUCKpUMMHALIMM 1O COLHUAJIbHBIM, PEJIMTHO3HBIM, PpPAaCOBBIM, HAIMOHAJIbHBIM
IIPU3HAKaM
JIP 2.3 | FOTOBHOCTb BECTH COBMECTHYIO ACATENLHOCTE B HHTEPECAX IPAKIAHCKOTO o01iecTBa,
Y4acTBOBATh B CAMOYIIPABIICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPraHU3alUsIX
JIP 2.4 | YMenue B3aUMOJICCTBOBATh C COLIMAJIBHBIMA MHCTHUTYTAMU B COOTBETCTBUU C UX
) GYHKIMSIMU ¥ HA3HAYEHUEM
JIP 2.5 TOTOBHOCTb K T'YMaHUTapHOU W BOJIOHTEPCKOM EATEIbHOCTH
JIP 3. /lyxoBHO-HPpaBCTBEHHOE BOCIIMTAHUE
JIP 3.1 OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUICKOr0 HApOJa U pOCCUHCKOr0 BOMHCTBA;
JIP 3.2 (dbopMUpPOBaHNE HPABCTBEHHOT'O CO3HAHMSI, ITHYECKOTO MOBEICHUS
JIP 3.3 CIIOCOOHOCTh  OIICHMBATh CHUTYAllHIO U TPUHAMATh OCO3HAHHBIE pEILICHUS,
OPUEHTHUPYSCh HA MOPAJTLHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH
JIP 3.4 | oco3HaHMe JTUYHOrO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro
OTBETCTBEHHOE OTHOILEHUE K CBOMM POJUTENISIM U JAPYTUM UJI€HaM CEMbHU, CO3AAHUIO
JIP 3.5 | ceMbU Ha OCHOBE Ha OCHOBE OCO3HAHHOI'O MPHHSITHUS LIEHHOCTEH CEMEMHOW >KU3HU B
COOTBETCTBUU C TPpaIULIUAMH HapoaoB Poccun
JIP 4. lleHHOCTH HAYYHOI'0 O3HAHUSA
c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
JIP 4.1 pa3BUTHS HAyKH U OOIIECTBEHHOM NPAaKTHKU, OCHOBAHHOTO Ha AMANOre KYJIbTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUPE
JIP 42 | COBEPLICHCTBOBaHNE S3bIKOBOM M YUTATEJIbCKOM  KYyJIbTYpbl KakK CpeACTBa
B3aUMOJICUCTBUS MEXAY JHOJIbMU U NTO3HAHUS MHpa
JIP 4.3 OCO3HaHHE IIEHHOCTH HAay4YHOU JEeSATEIbHOCTH, TOTOBHOCTh OCYILECTBIISTH IPOEKTHYIO
1 UCCJIEIOBATENBCKYIO IESITEIbHOCTh MHMBUIYaIbHO U B TPYIIIE
JIP 5. ®u3nyeckoe BOCIUTAHHE
JIP 5.1 dopmupoBaHue 3740poBOoro U Oe3omacHOro o0pas3a KM3HHM, OTBETCTBEHHOIO
OTHONICHHUSI K CBOEMY 3/I0POBBIO
JIP 5.2 noTpeOHOCTh B (U3MYECKOM  COBEPIICHCTBOBAHWUHU, 3aHATUAX  CIOPTHBHO-
0370POBHUTEIBHON JESATENbHOCTHIO
JIP5.3, | 2KTMBHOE HENpPUATHE BPEJHBIX NPUBBMEK M HHBIX dbopM TpUUMHEHUS Bpena
(bu3NYECKOMY U IICUXUYECKOMY 370POBbIO
JIP 6. TpynoBoe BocnnuTaHue
JIP 6.1 TOTOBHOCTH K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0It00ue
FOTOBHOCTh K AaKTHBHOM  JEATEIIBHOCTH  TEXHOJOTMYECKOM W  COUUAIBHOM
JIP 6.2 HANPaBIEHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOSTENHHO
BBITIOJIHSITH TAKYIO JCSITEIHHOCTD
WHTEpEC K pa3iudHbIM cdepaM TpodheCcCHOHATBHOU AEATeTbHOCTH, B TOM YHCIE K
JIP 6.3 NEATeTLHOCTH  (PUIIOJIOTOB,  JKYPHAJIHUCTOB, THCATeled; yMEHHE  COBEpIIaTh
OCO3HAHHBII BBIOOp OyAyIeil mpodeccuu i pealn30BbIBaTH COOCTBEHHBIC KU3HEHHBIC
TIJTaHBI
JIP 6.4 | TOTOBHOCTb H CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HAa MPOTSKEHUH
BCE KU3HU
JIP 7. Jkos10rn4eckoe BOCIUTAHHE
c(hOpMUPOBAHHOCTh AIKOJOTHYECKON KYJIbTYPhl, TMOHUMAHUE BJIHMSIHHUS COIUAIBHO-
JP7.1 DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOU CpElbI,

OCO3HAHHUE III00ATBHOT0 XapaKTepa YKOJIOTHYECKUX ITPO0IeM




JIP7.2 IUIAHMPOBAHUE U OCYIIECTBIICHHE JEWCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1eseil yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA
AKTHUBHOE HEIPUSATUE JECUCTBUI, NMPUHOCIIIMX BpPEI OKPYXAIOLIEH Cpele; yMEHHUe

JIP 7.3 | mporHO3upoBaTh HEOIATOMPUATHBIC YKOJIOTHUECKUE TTOCIEACTBHSI MPEANPUHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH X

JIP 7.4 pacCIIMPEHHE OMbITA IEATEIBHOCTH IKOJOTMUYECKON HAPABIEHHOCTH

OcBoenue conaepxkanusi yueOHoro mpenmera «Martematrka» oOecreunBaeT
JIOCTUKEHHE 00yUarONUMHUCS CJIEIYIOIINX MeTanpeIMeTHBIX PE3yJIbTaTOB:

ITo3HaBaTenbHbIE YHHBepcaJbHble yueOHble Aeiicteus (IIYVY/I):

1IVV]] 1. bazosble nocuueckue oeucmeaus

myva 1.1

BBISIBJIAITh KaY€CTBA, XapaKTEPUCTUKH MATEMAaTUUYECKUX MOHSITHH M OTHOLICHUMN
MEX 1y MOHSATUSAMU; (POPMYIUPOBATH ONPEeNICHUs] TOHITUN

MyV] 1.2

YCTaHAaBJIMBATb CYHICCTBGHHBIﬁ IMpHU3HAK KJIaCCI/I(bI/IKaIII/II/I, OCHOBaHUA JJIA
O606H_ICHI/I$[ H CpaBHCHUA, KDUTCPHUU IIPOBOJAUMOI'O aHAJIM3a

MyvyJ 1.3

BBIBJICHUE MAaTEMATHYECKUX 3aKOHOMEPHOCTEH, MPOBEICHHUE AaHAJIOTHH,
BCKpBIBaTh B3aMMOCBS3H U MPOTHUBOpEuus: B (akTax, JaHHBIX, HAOTIOACHUSX U
YTBEPKICHUAX; MpEIJaraT KPUTEPUU JJISI BBIABICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUUI

myv] 1.4

BocTIpusTHe, (POPMYJIIMPOBKA U MPEOOpPa30BAHUE CYKICHUS: YTBEPIAUTCIbHBIC H
OTpUIIATeNIbHbIE, eAMHUYHBIC, YaCTHBIE U 00IINE; YCIOBHbIE

My 1.5

ACIaTb BBIBOJBI C HCIIOJIb30OBAHHUEM 3aKOHOB JIOTHMKH, JACAYKTHBHBIX U
WHAYKTUBHBIX YM038.KJIIO‘I€HI/II>'I, YMOSaKJ'II-O‘IeHI/Iﬁ 110 aHaJIOTHH

Myy] 1.6

IIPOBOJUTH CAMOCTOSITEIBHO J0KAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUN
(mpsiMbIe ¥ OT MMPOTUBHOIO), BEICTPAUBATh apryMEHTALINIO, IPUBOJUTH IPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYXAEHUS U BHIBOJIbI

Myvya 1.7

BbIOMpaTh cioco0 perieHus: yueOHo! 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BBIOMpaTh HauOojiee MOAXOAALIMM C YYeTOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPHEB)

1IVV]] 2. bazosvie ucciedosamenvcxue 0eticmeust

IIYVY/ 2.1 | ucnonap30BaTh BONPOCHI KaK UCCIEA0BATEIBCKUNA HHCTPYMEHT ITO3HAHUS

IIYY] 2.2 | opmynupoBaTh BOMPOCH, (UKCUPYIOIIME MPOTUBOpPEUHE, MPoOIeEMYy,

YCTaHaBJIMBATb UCKOMOC U JAHHOC, Q)OpMHpOBaTB THUIIOTE3Yy, apryMCEHTUPOBATDH
CBOIO ITO3HMIIMIO, MHCHHUC

IMYY 2.3 | OpOBOAUTH CaAMOCTOATENILHO CIIJIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE T10

YCTAaHOBJICHUIO  OCOOCHHOCTEM  MaTEMaTHYECKOTO  OOBEKTa,  IMOHATHUS,
IPOLEAYPHl, MO BBISBICHUIO 3aBHCUMOCTEH MeXAy OObEeKTaMH, MOHSTHSIMU,
MIPOIIeTyPaMH, HCTIOJIB30BaTh PA3JIMYHBIE METO B

IIYY] 2.4 | camocrosiTenbHO (hopMynupoBaTh OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaMm

IMPOBCACHHOT'O Ha6J'IIOJIeHI/I$I, Hncciaca0oBaHusd, OICHUBAThL JOCTOBEPHOCTH
MMOJIYYCHHBIX  PC3YJIbTATOB, BBIBOJIOB u O606H.[CHPII>1, IPOTHO3UPOBATH
BO3MOXHOC X PasBUTHEC B HOBBIX YCIIOBUAX

11VV]] 3. Ymenus pabomams ¢ ungpopmayueti

IIYY] 3.1 | BeiOupaTh MHPOPMAIUIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh U

UHTEPIPETHPOBATh MH(OPMAIMIO PA3TUYHBIX BUIOB U (OPM IpenCTaBICHUS;
CUCTEMATHU3UPOBaTh U CTPYKTYPHUPOBaTh HH(OpPMALNIO, TPEACTABISTH €€ B
pa3in4HbIX popmax




MYV 3.2

OILICHUBATh HA/IEKHOCTh MH(POPMAIUH [0 CAMOCTOSTENBHO CPOPMYITHPOBAHHBIM
KPUTEPUSIM, BOCIPUHUMATh €€ KPUTHUECKU

MyYy[3.3

BBISIBIIATH JeunuThl MH(OpMAIMK, AaHHBIX, HEOOXOJMMBIX JJII OTBETa Ha
BOIIPOC U JUIsl pELICHUs 3a/1a4u

MYV 3.4

aHAIM3UPOBATh UHGOPMAIUIO, CTPYKTYPUPOBATH €€ C TOMOIIbIO TAOJIUI] U CXEM,
000011aTh, MOJICIUPOBATh MATEMATHYECKH: JCTATh YEPTEKHU U KPATKHE 3aIHCH
[0 YCJOBHIO 3a/layd, OTOOpaxaTb TrpaduyecKkH, 3aluChiBaThb C IOMOIIBIO

bopmys

MYy 3.5

dbopMynupoBaTh MpsiMble UM OOpaTHBIE YTBEPXKACHUS, OTPULIAHUE, BBHIBOJAUTH
CJICJICTBUSI; PACIIO3HABATh HEBEPHBIC YTBEP)K/ICHUS M HAXOJUTH B HUX OIUOKU

MYV 3.6

MPOBOJIUTH MaTeMaTHUUYECKHUE 3KCTIEPUMEHTHI, peuarp 3aJa4u
HCCIIEIOBATEIIBCKOTO XapaKTePa, BbIIIBUTaTh MPEANOJIOKEHHUS, JOKA3bIBATh WIIN
OIPOBEPTaTh UX, TPUMEHSS HHIAYKIUIO, IEAYKIIHIO, aHAIOTUI0, MAaTEMaTUIECKAE
METObI

MYV 3.7

CO31aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE MAaTEPHUANIbl C MCIOJb30BAaHUEM
BO3MO>KHOCTEH COBPEMEHHBIX MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX TEXHOJIOTHH,
UCII0JIb30BaTh Ta0JIMYHbIE Oa3bl JAHHBIX;

MyY]3.8

HCIOJIb30BaTh KOMITBIOTEPHO-MaTEMaTHUECKUE MOJIENN ISl aHAIIN3a OOBbEKTOB U
MPOLIECCOB, OIICHUBATh AJ€KBATHOCTh MOJEIU MOJEIUPYEMOMY OOBEKTY WU
MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOJACITUPOBAHUS B HATJISITHOM BUJIE

KommyHukaTHBHbBIE YHHBepcaibHble YueOHble aeiicTBust (KYY]):

KYVII 1.YVmenusn oowenus

KYV] 1.1

OCYHIICCTBIATH KOMMYHHKAIIUIO BO BCCX C(i)ean KHU3HU,

KYV] 1.2

IIOJIB30BATHCA HeBep6aJII>HI)IMI/I cpeacTrBaMu O6IIICHI/I$[, IIOHHUMAaTh 3HA4YCHUC
COLNUAJIBHBIX 3HAKOB, PACIIO3HABATL IIPCAIIOCBLIKHU KOH(l)J'H/IKTHBIX CI/ITyaHI/Iﬁ nu
CMATYaTh KOH(l)JII/IKTI)I

KYVYI 1.3

BJIAJIETH pa3IMYHBIMU criocodbamu oO01IeHns u

APTYMCHTUPOBAHHO BECTHU NUAJIOT

B3aUMOJCHCTBUS;

KYVY]I 1.4

Pa3BECPHYTO, JIOTUIYHO U KOPPCKTHO C TOYKHU 3PCHUSA KYIBTYPbl PEUH U3JIaraTb
CBOC MHCHHUC, CTPOUTH BBICKA3bIBAHUC

KYVY]I 2. YMeHusi COBMeCTHOM JeATEJIbHOCTH

KYVY] 2.1

y4acTBOBaTh B TPYNINOBbIX (opmax padoTel (0OCyxkaeHHs, OOMEH MHEHUH,
"MO3roBbl€ IITYpMBI" M JpYrHue), MCIOJb3Yys HPEUMYILIecCTBA KOMaHJIHOW W
UHAMBUAYaAJIbHON pa0OThl MpU pelIeHUH Yy4yeOHBIX 3aJay; IUIaHUPOBATh
OpraHu3allil0  COBMECTHOM  paboOThl,  pacmpenensiTh  BUAbl  PadorT,
JIOTOBApUBATHCSI, 0OCYXAAaTh MPOIIECC U PE3YNbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKUX JIIOAEH

KYVY]12.2

BBITNOJIHATh CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMU
YJIeHAMHU KOMAaHJIbl; OLEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMHA MPOJYKT IO
KpUTEpUsIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS

PeryssitTuBHbIe YHHBepcaJbHble yueOHble aeiicreus (PYY/):

PYVI[ 1. Vmenua camoxonmpons, npunsamus ceds u Opyeux

PYVI 1.1

COCTaBIATh IUJIAH, AITOPUTM pEIICHHs 3aJaud, BBIOUPATh CMOCOO pelIeHHUs ¢
Y4€TOM  HMMEIOIIUXCS  PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH W
KOPPEKTUPOBATH C y4ETOM HOBOU MH(pOpManu

PYV 1.2

BJaJeTh HaBBIKAMHU I1I03HABaTEIbHOM pe(bJ'ICKCI/II/I KaK OCO3HaHUA COBCPIITACMBIX
JEHUCTBUI M MBICIUTEIbHBIX mponeccoB, UX pE3yJIbTaTOB; BJIAICTH crocodoamMu
CaMOITPOBEPKH, CaAMOKOHTPOJIA mponecca n peE3yibTaTa pEeIICHUA
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MaTeMaTUUECKOH 3a1auu

PYVY]l 1.3 | npeaBuaerb TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a7auH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJICHHBIX OIIMOOK

PYVY] 1.4 | oneHUBaTh COOTBETCTBHE pe3yibTaTa LIETU U YCIOBHUSIM, MEpPy COOCTBEHHOM
CaMOCTOSITENIbHOCTH, 3aTPyIHEHHUSI, 1e(UIUTHI, OIINOKH, TPHOOPETEHHBIH OIBIT;
OOBSACHATHP  NPUYUHBI  JOCTHKEHHMSI WM  HEJIOCTIXKEHHUS  PE3ylIbTaToB
JIESITEIBHOCTH

OcBoenue coaepxaHusi ydyeOHOTO TpenMera «MaTtemaTuka» obOecreurnBaeT
JIOCTUKEHHE 00yYaIONUMHUCS CIEAYIONNX MPeAMeTHBIX PE3YIbTaTOB:

IIpP 1 | BiageHue MeToAamMu JOKa3aTelIbCTB, aIrOPUTMaMU DEIICHHUS 3a7a4, YMEHHE
(dbopMyIHpOBaTh OIpECIICHUsl, aKCUOMBI M TEOPEMBbI, MPUMEHSATh HX, MPOBOAUTH
JI0OKa3aTeJIbHbIEC PACCY)KAEHU B XO€ pEeLICHUS 3a1a4

IIpP 2 YMEHHME OIEpUpPOBaTh MOHATHUAMU: CTENEHb 4YHCIA, JorapudM 4YHUCIIa; YMEHUE
BBINOJIHATH BBIYMCIICHHUE 3HAUYEHUM U MpeoOpa3oBaHMsl BHIPAXKEHUH CO CTENEHSIMU U
Jorapudmamu, mpeodpazoBaHus JPOOHO-PAIIMOHATLHBIX BEIPAKEHUH

IIpP 3 yYMEHHE ONepUpOBaThH MOHATUSAMM: panuoHalbHbIE, HppALMOHAJIBHBIE,
[IOKa3aTelbHbIE, CTEIIEHHbIE, JIOrapu(pMUYECKUE, TPUTOHOMETPUUECKHUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI

IIpP 4 YMEHHUE ONEepUPOBATh MOHATUSAMU: (DYHKIHSI, HETIpepbIBHASL (PYHKIUS, IPOU3BOIHAS,
nepBooOpa3Has, OIpEe/IeHHbI HMHTErpal; YyMEHHE HaXOIUTh IPOU3BOJIHBIC
DIIEMEHTAPHBIX (DYHKIWA, HCIONB3Yys CHPABOYHBIC MAaTEpPHAIBL, HCCIIEAOBAaTh B
OpocTeHIIUX ciiyyasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOAMTh HauOOJbIINE U
HaVMEHbIIME  3HAa4YeHWs  (DYHKOMA; CTPOUTh TpaQuKH  MHOTOWICHOB  C
UCIIOJIB30BAHUEM allllapaTa MaTEMaTUYECKOIO aHaau3a; NPUMEHATH IMPOU3BOLHYIO
IIPU PELIECHUN 33J1a4 Ha JBWKEHHE; peulaTh NPAKTUKO-OPUEHTHUPOBAHHBIE 3a]a4H HA
HauOoJbIINE M HauWMEHbIINE 3HA4YeHHs, Ha HAXOXKICHHE IYTH, CKOPOCTH U
YCKOpEHUS

IIpP S YMEHHUE OINEepUpOBATh MOHATUAMU: palMOHaJbHAs (YHKUUS, IOKa3aTelbHas
¢byHKIMS, cTeneHHas QyHKIus, jJorapudmuueckas QyHKIMs, TPUTOHOMETPUUYECKUE
¢byHkuuu, obpaTtHble (YHKIMH; YMEHHE CTPOUTh IpaUKU U3YyYEHHBIX (YHKIHH,
UCTIONIB30BaTh TpadMKy TPU W3YYEHUH TMPOIECCOB W 3aBUCHMOCTEH, MPH PEIICHUH
3aJa4 U3 JAPYruX y4eOHBIX NMPEAMETOB U 3a7ay M3 pealbHOW KHU3HM; BBIPAXKATh
dopMyTaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU

HpP 6 YMCHHEC PCIIaTh TEKCTOBBIC 3a/1a4 PA3HBIX THUIIOB (B TOM YHCJIC Ha IPOUCHTBI, JOJIA
N 4aCTHu, Ha JIBHXCHHC, pa60Ty, CTOUMOCTBb TOBApOB M YCJIYT, HAJIOTH, 3aaa4u W3
obiactu YIIpaBJICHUS JINYHBIMUA U CEMEHUHBIMU (bHHchaMI/I); COCTAaBJISITH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA MW HUX CHCTCMbI II0 YCJIOBHIO 3ada4du, HCCICOAOBATH
MOJIYYCHHOC PCIICHHUC U OLICHUBATDH HpaBI[OHOI[O6HOCTL PE3YJIbTATOB

IIpP 7 YMEHHE ONepUPOBATh MOHATUSAMU: CpeHee apupMeTndeckoe, Meana, HaubosbIlee
Y HauMEHbIIEee 3HAaYCHUs, pa3Max, JUCIIEPCUs, CTAHAAPTHOE OTKJIIOHEHUE YUCIOBOIO
Habopa; yMeHHe M3BJIEKaTh, UHTEPIPETUPOBATh MHGOPMAIUIO, TPEICTABICHHYIO B
TabIMIax, HA AUarpamMMmax, rpadukax, OTpaskarollyl0 CBOHCTBA peaibHBIX MPOLECCOB
U SBJCHWH; MpeAcTaBlsATh HHGOPMAIUIO C TOMOIIBIO TalOiMIl U AHarpamm;
UCCIIeIOBaTh CTaTUCTUYECKHE JTaHHBIE, B TOM YHUCIE C MPUMEHEHHEM rpaduyecKux
MCTOJIOB U DJICKTPOHHEBIX CPEACTB

IIpP 8 YMEHHUE OINEepUpOBaTh MOHATUSMH: CIy4alHBIA OIBIT M CIy4aifHOE COOBITHE,
BEPOATHOCTh  CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C
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UCTIONIb30BaHUEM TpaUUecKUX METOJI0OB; IPUMEHATh (OPMYJIBl CIOXKEHHS U
YMHOXXEHUSI BEpPOSTHOCTEH, KOMOHMHATOpHBIE (aKThl U (OPMYIBI MPH PEIICHUH
3a/1a4; OIIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4aiHBIMH
BEJIMYMHAMU; YMEHUE MPHUBOIUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
HPUPOJHBIX ¥ OOIIECTBEHHBIX SBICHUIX

IIpP 9

YMEHHME OIEpUPOBATh IMOHATUSAMU: TOYKA, IpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO,
JIBYIpaHHBIH ~ yroj,  CKpeIlMBAaIOIIMECs  MpsiMble,  HapajyIeIbBHOCTh U
NEPIEHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMH, YIOJd MEXIY
OpSAMOM M IJIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKU M0
IUIOCKOCTH, PAacCTOSHUE MEXJy IMpPSMBIMHM, pPAcCCTOSHUE MEXIY IJIOCKOCTSAMU;
YMEHHUE HCIIOJIb30BaTh IPU PELICHUH 337ad M3y4deHHble (AKTbl M TEOopeMbl
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUpa

TIpP 10

YMEHHUE ONEepUpOBaTh MOHATHSAMM: MHOIOIDaHHMK, CEYEHME MHOIOTPaHHUKA, KyO,
napajieNenunes, npu3mMa, nupamuaa, Gurypa 1 NOBEpXHOCTh BPALICHUS, [UIHHIID,
KOHYC, IIap, cdepa, cedeHus: (purypsl BpallleHHs], IUNIOCKOCTh, Kacaromascs chepsl,
LUJIUHAPA, KOHYCA, TUIOLIaJb IOBEPXHOCTH IUPAMUABI, IPU3MBL, KOHYCA, HUIUHAPA,
wiomaab chepsl, o0beM KyOa, MPAMOYroJbHOIO Mapajliesienunesna, MUpaMubl,
OpU3MBl, LWIMHApPA, KOHYCa, IIapa; YMEHHE u300paxaTb MHOTOTPAHHUKH U
[IOBEPXHOCTU BpALLEHUS, HX CEYEHHs OT PYKH, C TIOMOIUBIO UYEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpEICTB; yYMEHHE pacClO3HABaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHME PACIIO3HABATH NIPAaBUJIbHBIE MHOTOTPAHHUKH

IIpP 11

YMEHHUE ONEePUPOBATH MOHATHAMHU: JABIKEHHE B MMPOCTPAHCTBE, IMOJA00HBIE (DUTYPHI B
IPOCTPAHCTBE; HCIIOIb30BaTh OTHOILICHME IUIOMIAZed IOBEPXHOCTEH M 00BHEMOB
noJ0OHBIX (PUTYp IPU pelIeHUH 3a1a4

IIpP 12

YMEHHUE BBIYMCIATh F€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yo, IUIOIAb, 00BEM,
TUIOIIAb MOBEPXHOCTH ), UCIIOJIB3Ysl U3yUEHHBIE (POPMYIIBI U METOMBI

IIpP 13

YMEHUE  OIECPUpPOBaTb  IOHATUAMM: IMPSAMOYTOJbHAs CUCTEMa KOOpAMHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA, CKAJISPHOE MPOU3BEACHUE, YIOJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOIUTh C
MOMOIIbIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXKY
JBYMsI TOYKaMU

TpP 14

yMEHUE BBIOMpATh TOAXOMASIIWNA W3YYCHHBIM METOA IS pEIICHHs 3aJauu,
pacro3HaBaTh MareMaTudeckue (akThl U MaTeMaTUYECKHUE MOJAENTU B MPUPOIHBIX H
OOIIIECTBEHHBIX  SBJICHHUSIX, B HCKYCCTBE; YMEHHE TPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM MAaTeMaTUYECKON HAYKH.

TpP 15

YMEHHUE OINEepUpPOBATh TMOHATHUSMU: ONpENETICHUE, aKCUOMa, TeopeMa, CIEJCTBUE,
CBOICTBO, TMpPHU3HAK, J0KA3aTeIbCTBO, PABHOCWIbHBIE (OPMYIHPOBKU;, yMEHUE
dbopmyIupoBaTh 0OPaATHOE M MPOTHUBOIIOJIIOKHOE YTBEPKACHUE, TPUBOJAUTH MPUMEPHI
U KOHTPIPUMEPHI, HUCMOIB30BATH METOJ MAaTEeMaTHYECKON WHIYKUWU; MPOBOAUTH
JIOKa3aTeNIbHBIC PACCYKJEHUS TPU pENICHUH 3a]ad, OICHHBATh JIOTHYECKYIO
MPaBUIILHOCTh PACCYXKACHUI

IIpP 16

YMEHUE OIEPUPOBATh IOHATUAMHU: MHOKECTBO, ITOAMHOKECTBO, OIEPALMHU HAaJ
MHOXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OIMCaHUs PEAIbHBIX IIPOLIECCOB U SABJICHUM U IIPU PEIICHUM 3a1a4, B TOM YUCIIE U3
JPYTUX y4EOHBIX MPEIMETOB

MpP 17

yYMEHHUE ONepupoBaTh MOHATUAMHU: rpad, CBsI3HBIA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 3aJaBaThb M ONUCHIBaTh Trpadbl pazIuYHBIMU CIIOCOOAMMU;
UCIIOJIb30BaTh rpadbl MpH pelIeHUH 3a1a4

TpP 18

YMCHUC CBO60)IHO OINEpHUpPOBATHE IMOHATHAMHU: COUCTAHHE, ICPCCTAHOBKA, YHUCIIO
CO‘{CTaHI/Iﬁ, qUCJIO TCPECTAHOBOK; OMHOM HBIOTOHa; YMCHHUC TIPUMCHATH
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KOMOHMHATOpPHBIE (PAKThl U PACCYKISHUS JJIsl pelIeHHs 3a7a4

IpP 19

yYMEHUE ONEPUPOBATH MOHATHSAMU: HATYPAJTbHOE YHUCIO, LEJI0E YUCIO, OCTATOK IO
MOJYJIIO, PAIIMOHAIBHOE YKCIIO, HPPAllMOHAIBHOE YUCIIO, MHOXKECTBA HATYpPaIbHBIX,
LEJbIX, PAlMOHAIBHBIX, JTEUCTBUTEIBHBIX YUCEN, YMEHHE HUCIOJIb30BaTh MPU3HAKU
JETMMOCTH, HAaWMMEHBIIMK OOIIMK JeTuTelh M HaWMMEHbIIee o0IIee KpaTHOE,
aqroputM  EBKkimaa mnpu  pelieHMHd  3ajay; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3UIMOHHBIMH CHCTEMAaMHU CUMCIICHHUS

IpP 20

YMEHHE CBOOOJIHO OIEPUPOBATH MOHATUSMU: CTENICHD C IEJBIM ITOKa3aTelieM, KOPEeHb
HaTypaJbHOM CTENEHU, CTENEHb C pAalUOHAIBHBIM IOKa3aTejleM, CTENEeHb C
JEHCTBUTENLHBIM (BEIIECTBEHHBIM) TIOKa3aTelieM, JIorapu(M 4uciia, CHHYC, KOCHHYC
Y TAHT'€HC IPOU3BOJIBHOIO YHUCIIA

MpP 21

YMEHHUE ONEpPUPOBATh HOHATHAMH: TOXJIECTBO, TOXKJIECTBEHHOE MpeoOpazoBaHHE,
ypaBHEHHME, HEPABEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHIIBHOCTb
YpaBHEHUH, HEPABEHCTB M  CUCTEM,  pALMOHAIBHBIE,  HPPALUOHAIbHBIE,
HoKa3aTesbHbIC, CTENEHHBIE, JIorapuMuyeckue, TPUrOHOMETPUUYECKHE YPaBHEHMS,
HEPAaBEHCTBA M CHCTEMbI; YMEHHE pellaTb ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI C
IOMOILBIO PA3JIMYHBIX IPUEMOB; pelllaTh YpaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C
[apaMeTpoM; MPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMbl JUISl PELICHUS
MaTeMaTHUYeCKUX 33Ja4 U 3a/1a4 U3 pa3InYHbIX 00J1acTel HAyKU U peaslbHOM KU3HU

MpP 22

yMEHHE CBOOOIHO ONEPUPOBATH MOHATHAMH: TpapuK QyHKINH, oOpaTHas (QyHKIHS,
KoMno3uuus GyHKUWH, JuHeHHas (yHKIMs, KBaapaTUyHas (YHKIMS, CTEIEeHHas
GyHKIMS € IeJbIM TOKa3aTelieM, TPUTOHOMETpUuYeckue (YHKIUU, OOpaTHbBIC
TPUTrOHOMETpHUUYECKHE (YHKLMHU, MOKa3aTeabHas M Jorapugmuueckas (yHKIHH;
yMEHUE CTpOoUTh Trpaduku (QYHKIHUH, BBIIOIHATE TNpeodOpa3oBaHus TrpaduKoB
byHKIH;

YMEHHUE UCII0JIb30BaTh Tpaduku PyHKIUH TSt H3y49EeHUS IPOIIECCOB U 3aBHCUMOCTEH
OpU pELIeHUH 3aJad U3 JPYruxX Y4eOHbIX IPEeIMETOB M U3 pPEalbHOH JKU3HU;
BbIpaXxaThb (POpMyJIaMH 3aBUCUMOCTH MEXy BEINYUHAMU;

yMeHue CBOOOJIHO ONEpUPOBaTh MOHATHAMM: YETHOCTh (YHKIHHU, HNEPUOJUYHOCTH
(GYHKIIMM, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKIIMH, 3KCTPEMYM
¢yHK1IMU, HauOoJbIlIee U HaMEHblIee 3HAUYeHUs (PYHKIIUN Ha IPOMEXYTKE; YMEHUE
IIPOBOAMTD HCCIIEIOBaHUE (PYHKIINH;

YMEHHUE HCIOJIb30BaTh CBOWCTBA M Tpaduku (DyHKIMHA AN pelleHUs ypaBHEHHIH,
HEPAaBEHCTB U 3aJlay C MapaMeTpaMu; H300pa)xkaTh Ha KOOPIMHATHOW IJIOCKOCTH
MHO’KECTBA PELIEHUI YPABHEHHM, HEPABEHCTB U UX CUCTEM

MpP 23

YMEHHE CBOOOJIHO ONEPUPOBATh MOHATUSAMU: MTOCIEA0BATENBHOCTD, apupMeTryecKas
nporpeccus, reOMETpUYECKast porpeccus, OECKOHEUHO yObIBaro1as
reoMEeTpHYECKask IPOrpeccusi; yMEHHUE 3a/1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHUCIIE C
HOMOIIBIO PEKYPPEHTHBIX (GOpMyII

IpP 24

YMEHHUE OTEePUPOBATh TOHSATHSIME: HETPEPHIBHOCTh (D)YHKIIMH, aCUMIITOTHI rpaduka
¢dbyHKIMY, TIepBasi U BTOpasi IPOU3BOIHAS (PYHKLIUHU, TEOMETPUUYECKUI 1 pU3NUECKUit
CMBICIT TIPOU3BOIHOM, MTepBOOOpa3Hasi, ONpeIeIEHHBI UHTETPAI, YMEHUE HAaXOAUTh
acUMIITOTHI rpaduka (YHKIHMH; YMEHHE BBIYUCIATH IPOU3BOJAHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO W KOMIIO3UIMHM (YHKIWHA, HAaXOIUTh YpaBHEHUE
KacaTeJIbHOM K TpaduKy QyHKIUY;

YMEHHE UCIIOJIb30BaTh POU3BOIHYIO JUIS UCCIIECAOBaHUS QYHKINHN, ST HAXOXKICHUS
HAWJIYYIlero pelieHusl B MPUKIAJHBIX, B TOM YHCJE COLUATbHO-3KOHOMUYECKUX U
Gu3MIecKnX 3a1a4ax, s ONMPEIeIICHUs] CKOPOCTH M YCKOPEHHSI; HAXOIUTh TIJIOIIA T
U 00beMBbl (PUTyp C MOMOIUIbIO WHTErpaja; MPUBOAUTH MPUMEPHl MaTEMAaTUYECKOTIO
MOJIEJTMPOBAHUS C MOMOIIBI0 MU (depeHIIMATBHBIX YpaBHEHHH
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IIpP 25

YMEHHME  OIEPUPOBATH  IOHATUAMU:  KOMIUIEKCHOE  YMCIIO,  CONPSIKEHHBIE
KOMIUICKCHBIE YHMCIIa, MOAYJb M apryMEeHT KOMIUIEKCHOTO 4Yucia, ¢opma 3arucu
KOMIUIEKCHBIX 4HCell (FreoMeTpHyYecKasi, TPUTOHOMETpUYecKass M anredpandeckas);
YMETh MPOU3BOAUTH apuU(PMETHUYECKHE JEHCTBUA C KOMIUIEKCHBIMU YHCIAMU;
IIPUBOJIUTH IPUMEPBI UCIIOJIB30BAHUSL KOMILJIEKCHBIX YHCEI

IpP 26

yMEHHE CBOOOJHO ONEpPHpPOBATH MOHATUSMH: CpelHee apupMeTHYecKoe, MeauaHa,
HauOosblllee W HaUMEHblIee 3HAUeHUs, pa3Max, JUCHEepCUs, CTaHJIApPTHOE
OTKJIOHEHME JUIsl  ONMCAHUS  YHCIOBBIX  JIAHHBIX; YMEHHE  MCCIEJ0BaTh
CTaTHUCTUYECKUE JaHHbIe, B TOM YHCIIE€ C NMPUMEHEHUEM TpadUyecKuX METOJO0B U
AIIEKTPOHHBIX CPEACTB; TpadUUYeCKd HCCIEAOBAaTh COBMECTHBIE HAOIIOACHUS C
MIOMOIIBIO AarpaMM PacCeUBaHUs U JJUHEHHON perpeccuun

MpP 27

YMEHHE HaXOJIUTh BEPOSITHOCTH COOBITUH C UCTIOIB30BaHUEM TPAUICCKUX METOJIOB;
NPUMEHSTH JIJISl PElIeHUs 3a1ad (GOpMYJIbl CIOKCHUS U YMHOKCHUSI BEPOSITHOCTEH,
dbopmyny monHOUW BeposiTHOCTH, (popmyny bepHymaum, komOuHaTOpHBIE (aKTHI U
(GOpMyIIbI; OIICHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHE OIEPUPOBAThH
MOHSTHSMH: CITydaiiHasi BEJIMYMHA, Paclpe/ieliecHue BEPOATHOCTEH, MaTeMaTHIeCKOe
O)KUJIaHUE, JUCTICPCUS U CTAHIAPTHOE OTKJIOHEHHE CIYyYaiHON BEJMYHMHBI, (PYHKIIUU
pacmpenienieHusi ¥ IJIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOrO M HOPMAIBHOTO
pacrpesielieHuil; YMEHHE HCIOJIb30BaTh CBOMCTBAa WM3YUEHHBIX pACIpENCICHUN s
peuieHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN, METOJIBI
BBIOOPOYHBIX HCCIICOBAHUI; YMECHUE NPUBOJIUTH IMPUMEPHl MPOSIBICHHUS 3aKOHA
OOJIBIINX YHCEN B MPUPOIHBIX U OOIIECCTBEHHBIX SIBIICHUSIX

IIpP 28

yMeHuEe CBOOOJHO ONEpUpOBaTh IOHATUAMHU: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUM YIroJl, IBYTPAaHHBIA yroJl, TPEXIPAHHBIA YIoJl,
[IEPECEKAIOIINECS, AapAJJICIbHBIE U CKPEILMUBAIOIINECS MPSMBIE, NAapaJlICIbBHOCTh U
NEPNCHAUKYIIAPHOCTb MPAMBIX U HHOCKOCTefI, yYrojia MExay npsaMbIMU, YIroJl MCKAY
OPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSAMH; YMEHHME HCIOJIb30BaTh IIPU
PEIICHNU 3aJa4 U3YYCHHBIC q)aKTBI U TCOPEMBI INNIAHUMETPHUH, YMCHHEC OLCHHBATH
pasMepsl OOBEKTOB B OKPY)KAIOLIEM MHUPE; YMEHHE OIEepPUPOBATh MOHATHIMU:
MHOI'OrpaHHUK, CCYCHHUC MHOI'OrpaHHUKA, HpaBI/IJ'II)Hblf/'I MHOI'OrpaHHUK, IIpU3Ma,
nupampaa, (urypa M TOBEPXHOCTh BpallleHUs, WIMHAP, KOHYyc, map, cdepa,
Pa3sBEPTKa MOBEPXHOCTHU, CCUHCHUSA KOHYCA W LUWIWHApPA, MMapalJICJIBHBIC OCHU HIIN
OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromasics chepsl, HUIMHIpPA, KOHYCa,
YMEHHME CTPOUThH CEUEHHWE MHOIOTPaHHMKA, N300pa)kaTb MHOTOIPaHHUKH, QUTYPBI U
MIOBEPXHOCTU BpAlICHUA, UX CEYCHUSA, B TOM YHUCIE C IOMOIIBIO DIEKTPOHHBIX
CpCaACTB, YMCHUC INPHUMCHATH CBOMCTBA reoOMECTPHUICCKUX (1)I/Il"yp, CaMOCTOSATCIBHO
(bopMyIHpOBaTh OIPEEIEHUs U3ydaeMbIX (QUTYp, BBIBUIaTh THIIOTE3bI O CBOMCTBAX
U TpU3HAKaX FeOMEeTPUUYECKUX (QUryp, 0OOOCHOBBIBaTh UJIM ONPOBEpPraTh UX; YMEHUE
OPOBOJUTH KJIAacCUPUKaLKIO (GUIYp 1O pa3IUuHBIM IPU3HAKAM, BBINOJIHATh
H€06X0,ZIHMI)I€ JONOJHHUTEIIBHBIC ITIOCTPOCHUSA

IpP 29

yMEHHE CBOOOIHO OINEPUPOBATh MOHATHAMM: IUIOIIAAbL (QUTYpHl, 00beM (GUTYpHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH 0 IJIOCKOCTH, PACCTOSTHIE MEXIY MPSIMBIMH,
paccTossHUE MEXAY IUIOCKOCTSIMM, IUIOMAAb Cdephl, IUIOMAAb IOBEPXHOCTU
NUpaMUIbl, TpPHU3MBI, KOHYyCa, ULWIHHApA, 00beM Kyba, MpSIMOYTOJIHHOTO
napasenenunena, MupaMuabl, PU3Mbl, HIWIMHIPA, KOHYCA, [1apa; yMEHHE HaXOAUTh
OTHOIIEHHE 00bEMOB MOAOOHBIX QUTYD

IpP 30

yMeHue CBOOOJHO ONEpHpOBATH MOHATHUAMU: JBH)KEHUE, MapaJlIeNbHBIH MEepeHoc,
CUMMETpUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Moaodus,
noJo0HbIe (PUTYpHI; YMEHHME pacloO3HaBaTh paBHbIE U MOJOOHBIE (DUTYPBHI, B TOM
YHclie B IPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMEHHE UCNOJIb30BaTh Fr€OMETPUUECKUE

11




OTHOIIICHHUS, HAXOIUTh TEOMETPUUYECKHUE BEJIMYUHBI (IJTMHA, YToJl, TJIOMA b, 00heM)
MIPY PENICHUH 33729 U3 IPYTUX Y4eOHBIX MPEIMETOB M U3 PEeaTbHOMN KU3HH,

IIpP 31

yMEHHE CBOOOJHO ONEpUPOBATh MOHATUSAMU: MPSIMOYrojbHas CUCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPJAMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa Ha 4YMCJIO, PA3JIOKEHHE BEKTOpa IO 0a3ucy, CKalspHOE INPOU3BEJCHHUE,
BEKTOPHOE IIPOM3BEJCHHUE, Yrojl MEXIYy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI U KOOPAMHATHBIN METOA ISl PELIeHUs FeOMETPUYECKUX 3a7ad U 3ajaad
JOpyrux y4eOHBIX MPEIMETOB; ONEpUPOBATh MHOHATHSAMH: Martpuma 2x2 u 3x3,
OIpeJIeIUTENb MAaTPULIbl, FEOMETPUUECKUI CMBICI ONIPEAeIIUTENs

IpP 32

YMCHHUC MOACIUPOBATL PCAJIbHLBIC CUTyallMHM Ha A3BIKC MATCMATHUKH; COCTABJIATH
BBIpAXKCHUA, YpaBHCHHsA, HCPABCHCTBA MW HUX CHUHCTEMBI II0 YCIOBHIO 3aldayu,
HCCIICAOBAaTh IIOCTPOCHHLIC MOACIM C HCIIOJIB30BAHHMECM  alIiapara anre6pbl,
HHTEPIPETUPOBATH HOHy‘ICHHBIﬁ pe3yiabTaTr, CTPOUTH MATEMATHUYCCKHE MOICIU C
MMOMOIBbKO TCOMCTPUYCCKUX MOHATUH H BCJIIMYUH, pPCIIaTh CBA3AHHLIC C HHMHU
MMPAKTUYCCKUC 3aaayvu; COCTABJISITb BCPOATHOCTHYIO MOICIIL U HHTCPIPETUPOBATH
nonyquHmﬁ PE3YIbTAT, pC€IIaTh MMPUKIAAHBIC 3a/Jla41 CPECACTBAMH MATCMATHYCCKOI'O
aHaJIu3a, B TOM 4YHUCJIC COOIMAJIbHO-3KOHOMHNYCCKOI'O 1 Q)HSHHCCKOFO XapaKTepa

MpP 33

yMEHHE BBIOMpATh NOAXOMALIMA METOJ I pEUICHHS 3a/laud; ITOHHMaHHe
3HAYMMOCTH MaTeMaTHKH B W3YYEHUM IMPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
ABJICHUM; YMEHHME PpACIIO3HABaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
YMEHHME NPUBOJUTH NPUMEPHI MaTEMATUUYECKUX OTKPBITHUH POCCUICKOM U MHUPOBOM
MAaTEMaTU4YECKON HAyKH

2. CTPYKTYPA U COAEP KAHUE OBYYEHUA

2.1. O0bem yueOHOro npeamMera ¥ BUAbI Y4eOHOH padoThl

Bup yueOHo# padoThI Konuuecmeo
uacoe

MaxkcumanbHasi yueOHast HArpy3ka (Bcero) 174
Oo0s13aTesIbHASI AYAUTOPHAsI YyueOHasi HArpy3Ka (Bcero) 156
B TOM YHCJIE:

MPAKTUYECKHUE 3aHITHSI 60

KOHTPOJIbHBIE pa0OThI -
Kouncyabranuii 12
CamocrosiTesibHast padoTa o0y4yarouierocs (Bcero) -
Ilpomesrcymounaa ammecmayua B popmMe NMMCbMEHHOTO 3K3aMeHa 6
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2.2. Conep:xkanue 00ydeHUs 1Mo yueOHOMY npeamery «MaremaTtuka

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem dopmMupyemblie
MOAYJIed 1 TeM caMoCTosITe]IbHAs padoTa 00y4aroIMXCcs aKaj. pe3yJIbTaThl 00y4YeHHust
yac/B T.4.
B (popme
NpaKkTHye
CKOM
MOAr0TOB
KH
1 2 3
Pa3nea 1. PazBuTne
A 10/4
NOHATHS 0 YHCJIe
Coaep:kaHue y4eGHOr0o MaTepuasia JIp 4.1-4.3
[lenbie u panuoHanbHble uncia. JledicrBurenbHble uucna. [Ipubnmxenue Hgggi?i 2
1 | melcTBUTENBHBIX qucen KOHEUHBIMU NECATUYHBIMU JIPOOSIMH. 1 Yyl 2104
[TpuOnm>KeHHbIE BHIYMCICHUS. MYyVYJ13.1-3.8
Tema 1.1. ” v
o 2 [TorpemuocTrt npHOMMXKEHUH W BbhIUUCICHUH. [IpakTHueckue MPHEMBI Kyya2.1-2.2
JlelicTBUTENbHBIC YHCIA. . 1 PYVII 1.1-1.4
BBIUMCJIEHUH ¢ TPUOIMKEHHBIMU JTaHHBIM. Al
[TpubnuxeHHbie IIpP 1,19,33
B 1.4. npakTHYecKue U J1a0OpaTOPHbIE 3aHATHS 2
BBIYHCIICHUSI. =
IIpakTuyeckoe 3anaTue Nel. Apudmernyeckue nelicTBUS HAJl YUCITAMU,
HAXO0XJ/IeHNE TPUOTMKEHHBIX 3HAYEHUI BEJIMYMH U TIOTPEITHOCTEH BRIYUCICHUN 2
(a0COJIIOTHOM M OTHOCUTENILHOM), CPABHEHHE YHCIIOBBIX BBIPAKEHHH.
CamocrosiTeibHas padoTa 00y4alOIMXCs -
Coaep:xkaHue y4eOHOro MaTepuasia JIP 4.1-4.3
Ornpenenennst KOMIUIEKCHOTO 4uciia. AnreOpandeckas popmMa KOMILIEKCHOTO ﬁllz S}?j
1 | uucna. 'eomerpuyeckoe U300pakeHUE KOMIUIEKCHBIX 4Kcen. JlelicTBus Haj vy Il.l 117
Tema 1.2 KommiekcHbie KOMIUIEKCHBIMU YHCIIaMU B anreOpandeckoit hopme. MYY12.1-2.4
qyucia 2 [Toka3zarenbHas hopma KoMIUIeKCHOTo uncna. @opmyna Diinepa. JledcTBus 4 IIYyyJ3.1-3.8
HaJ KOMIIEKCHBIMM YHCIIAMHU B MOKA3aTeNbHOH (GopMe. KYYJ2.1-2.2
P 1.1-14
3 [TpruMeHeHNne KOMITJIEKCHBIX YHCEN B pacyeTe GU3NUECKUX BETUUMH. pr?;lll 4953 33
Perenye 3a1a4 Ha HaX0XKICHHE KOMIUIEKCHBIX KOPHEH YpaBHEHHUH C T
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‘ JIEHCTBUTEILHBIMU KOA(PHITEHTaMU.

B T.4. npakTHYecKue U J1a0opaTOPHbIE 3aHATHS 2
IIpakTuyeckoe 3anaTue Ne2. ['eomerpruueckoe H300pakeHHE KOMIUICKCHBIX 5
yricen. J[eficTBUS Ha/l KOMIUIEKCHBIMU YHCIIaMU B alireOpandeckoi popme.
CamocrosiTesibHasi padoTa 00y4arommxcst -
Pa3nea 2. YpaBHeHusn 10/4
1 HEPaBEHCTBA
Conep:kaHue y4eOHOro MaTepuaja JIP 1.1-1.3
VpaBHeHus. PanuvoHanbHbIE ypaBHEHHs U CUCTEMBbl. PaBHOCHIIBHOCTH ﬁg i}ig
YPaBHEHUH, HepaBeHCTB, cHUCTeM. (OCHOBHBIE NIPUEMBI HUX PELICHUS P 6.1-6.4
1 | (pa3noxeHne Ha MHOYKUTENIN, BBEICHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, MyyJ1.1-1.7
rpaguueckuii MeToja). YpaBHEHHS U HEPAaBEHCTBA C MOJYyJeM M C 4 yva2.1-2.4
napamMeTpamH. 1YyYJ13.1-3.8
Tema 2.1. YpaBHeHus u Cuctembl JIByX JIMHEHMHBIX ypaBHEHUHM € JBYMSI HEHU3BECTHBIMHU. I}fz;,ﬁ %}ii
CUCTEMBI ypaBHEHUI. 2 Onpeitlenmenn BTOPOTO 1 TPETHEro MOPA/IKA U MX CBOHCTBA. Cucremsl Tpex TipP 1,3,6,14,15,32,33
JUHEMHBIX YpaBHEHMH ¢ Tpems HeusBecTHIMH. Popmynsl Kpamapa.
Pemenne cucreM TMHENHBIX YpaBHEHUH ¢ n Heu3BecTHBIMU. Meton [Maycca.
B T.4. npakTHYecKHe U JIA00PATOPHBIC 3aHATHS 2
IIpakTuyeckoe 3ansaTue Ne3 OcHOBHbBIE IPUEMBI pELICHUs ypaBHEHUH. Pemienne
CUCTEM YpPaBHEHHH.
CamocrosiTeibHas padoTa 00y4yalommMxcst
Copepxanue yueOHOIro MaTepuasa
Hepasencra. PanmonansHbie HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELLIEHUS. JIP 1.1-1.3
Hcnonp3oBaHue cBOMCTB U rpauKoB (PyHKUNI pU pellIeHUN YpaBHEHUH U AP 2.1-2.5
Tema 2.2. Pemenue N JIP 4.1-4.3
1 | HepaBeHctB. Meton unTepBasioB. M300pakeHue Ha KOOPIMHATHOM
UpPaLMOHATBHBIX . . JIP 6.1-6.4
ABHEHHI 1 IJIOCKOCTH MHOXKECTBA PEIIEHNH ypaBHEHUI U HEPABEHCTB C JBYMSI 2 MYV 1.1-1.7
yp NEPEMCHHBIMH U UX CUCTEM. nyvnaz2.1-2.4
HEPABEHCTB. = Imyvya3.1-3.8
T'padmcckuii MeTox 2 PaBHOCUIIBHOCTB MppaIlMOHATBHBIX YPABHEHUI U HEPAaBEHCTB. MeTobl UX A3.1-3.
P 9 pemieHus. Penenne nppalmoHaIbHBIX YPaBHEHUI U HEPABEHCTB. KYY12.1-2.2
pelIcHNs YpaBHCHUH, I PYYA 1.1-14
HEDABCHCTS. PUMEHEHHE MATEMaTH1eCKUX METOJ0B /U1 PELLICHIs COMEpIATENbHBIX TipP 1,3,13 - 15,21,31-33
3 | 3a1a4 U3 pa3NIUYHbIX 00acTel HayKH U MpakTUKU. MHTeprperanus 2
pe3yJnbTaTa, y4eT peajlbHbIX OrpaHHYEHUM.
B T.4. npakTHYecKHe U JIA0OPATOPHBIC 3aHATHS 2
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IIpakTuyeckoe 3anaTue Ne4. Vcmonap3oBanue CBOMCTB U rpaduKoB GYHKIIUH TTPU

. 2
pelIeHNH ypaBHEHUH U HEpaBEeHCTB. PellieHrne HepaBeHCTB METOI0M MHTEPBAJIOB.
CamocrosiTesibHAasi padoTa 00y4a0IMxcst -
Pa3nea 3. ®ynknum n
5 yHER 12/4
rpaguku.
Conep:kaHue y4eGHOr0 MaTepHuaja JIP 1.1-1.3
Oynkuuu. O6s1acTh ONpeAeIeHUs U MHOXKECTBO 3HaUeHU; rpaduk GyHKIMH, ﬁg 3114212
1 | moctpoenne rpadukoB (QYHKIUMHA, 3aJaHHBIX PA3IWYHBIMH CHOCOOAMH. 1 P 6.1-6.4
CpoiicTBa (GyHKLIUH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, nyya1.1-1.7
OTI'paHMYCHHOCTb, HEPUOTUYHOCTD. nyva2.1-2.4
UccnenoBanue (ynkimii. CBoMcTBa JIMHEHHOW, KBaJpPaTHYHOM, KyCOYHO- YYJ13.1-3.8
2 | nMHEWHOW M NpoOHO-TUHEWHOW (QyHKIuMi, HernpeprlBHBIE U MEPHOAMYECKIE 2 Ezzﬁ ;};g
(yrxan. _ PYV]I1.1-14
Tema 3.1, Oyuxmy, nx [Tpumepbl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B pealibHBIX IpoLeccax Hu IIpP 1,3,4,5,14,15,16,22,24,32-
. 3 | sBreHusx. Apudmerndeckue onepaunu Haa GyHKuusaMu. CnoxxHas QyHKIHS 1 33
cBoiicTBa. CriocoOsl
(xomno3unus). [ToHsiTve 0 HENPEPHIBHOCTU (DYHKIIMH.
3aaHusl QyHKIUH. -
[IpeoOpazoBanusi  rpaduxoB. [lapannmenbHbBIi  MEPEHOC, CUMMETPUS
4 | OTHOCHTENBHO ocell KOOpJAMHAT M CUMMETPHs OTHOCHTEIbHO Hayaja 2
KOOPJIWHAT, CHMMETPHSI OTHOCUTEIBHO MPSIMOM Y= X, pacTsSHKeHHE U CXKaTHE
BJI0JIb OCEW KOOpAMHAT
B T.4. npaKkTHYeCcKHe H JIA00pPaTOPHbIE 3aHATUS
IIpakTuyeckoe 3aHATUNLS. [IprMeps! 3aBUCUMOCTEN MEX 1y IEPEMEHHBIMH B peaTbHBIX
nponeccax nu3 CMEXKHbBIX TUCHUITIINH. OnpeneneHI/Ie Q)yHKHHﬁ HOCTpOGHI/Ie 1 YTCHUC
rpadukos dpyukimit. DyHkiuu u ux rpaduku. [Ipeodpazoanus rpaduka GyHkImu.
CamocrosiTeibHas padoTa 00y4al0IMXCst
Conep:xanue yueOHOTro MaTepHaJia -
1 Ob6patsble pyHkiu. O6IacTh OonpesieneHns U 00JacTb 3HaYeHUH 00paTHOU 5 JIP 1.1-1.3
dbyukun. ['padux obpatHoit pyHKIMN. ﬁg i}ig
Tema 3.2. O6patHbie B 1.4. npakTHYecKkue U J1adopaTOPHbIE 3aHATHS 2 P 6.1-6.4
yHKIHH IpakTuyeckoe 3anstue Ne 6. OOparHeie pyHkuuu 1 ux rpaduku. [IpeodpazoBanus 5 MYV 1.1-1.7
rpaduka QyHKIUH. nyya2.1-2.4
CaMocTosiTeJIbHAst padoTa 00yYaK0MUXCs - IIYY](3.1-3.8
KYYJ11.1-1.4
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KYY12.1-2.2

PYV] 1.1-1.4
TIpP 1,3.,4,5,14,15,16,22,24,32-
33
Pazgen 4. Kopan
) pHu, 20/10
CTeNneHH, Jorapupmbi.
Conep:kaHue y4eOHOro MaTepuaja 6 JIP 1.1-1.3
CreneHun cC palMOHAIbHBIMHU II0Ka3aTelsiMU, UX cBoMcTBa. CTENeHU C ﬁg i}ig
1 NEHCTBUTENbHBIMU MOKa3aTensMu. [loHsATHE KOpHA n-Ool CcTemeHu U3 1 TIP 6.1-6.4
JICUCTBUTEJIBHOTO  YHKCJIA. CaoiicTBa KOpHS n-oil creneHu. KopHu yya1.1-1.7
Tea 4.1. Croii HATYpaJIbHOM CTENEeHU U3 YKCIia U UX CBOWCTBA. oyvj2.1-2.4
cMa = 1. LBOHCTBa 2 | Crenennble U mokasarelbHble QYHKIUH, X TPAQUKH U CBOWCTBA. 1 IYY]3.1-3.8
TEIICHU = = -
crenetn ¢ Pemenne moka3aTeslbHBIX YpPaBHEHMH METOJOM ypaBHHMBAaHMs IOKa3aTeleH, KyVA1.1-14
PalMOHAILHEIM 1 3 | MEeToOM BBEICHHUS HOBOW MepeMeHHOW, (YyHKIHMOHAIBHO-TpadUIECKIM 2 yvn2-.22
JIeHCTBUTEIILHBIM ’ PYV1.1-1.4
METOJZIOM. IpP 1 -5,20-22,32-33
MOKa3aTessIMHU.
4 | PenieHue nokasareIbHBIX HEPABEHCTB. 2
[TpeobOpazoBanue
. B T.4. npakTHYecKkue U J1adopaTOpPHbIE 3aHATHS 6
BBIPXKEHUI ¢ KOPHAMU =
O — IIpakTuyeckoe 3ansiTue Ne7. Brluncinenue u cpaBHeHUE KOpHEl. BrimonHeHue
pacyeToB C paJuKaJIaMu.
IIpakTuueckoe 3ausaTue Ne§. CpaBHenue creneneil. [I[peoOpa3oBanus BeIpakeHUH,
COJIEpKaIINX CTEEHH.
IIpakTnyeckoe 3anaTne Ne9. PeneHne nokaszaTenbHbIX YpaBHEHUH U
CamocrosiTeibHas padoTa 00y4al0IMXCs
Conep:xanue yueOHOTro MaTepuaJia 4
Tewma 4.2 Jlorapudm Jlorapudwm. Jlorapudm yucna. OCHOBHOE TOraprupMUIECKOe TOKIAECCTBO. JIP 1.1-1.3
YHUCIIA. 1 | Jecsatuunble u HaTypanbHble Jorapudmel. [IpaBuia geiictuii ¢ 1 ﬁi 421}312
Jlorapudpmuueckas aorapudmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO. TP 6'1:6' 4
¢GbyHKIUS, ee CBOICTBA. 2 | Jlorapudpmuueckue (YHKIHH, UX TPaQUKH U CBOHCTBA. 1 Myyal1.1-1.7
Pemenue [Tonsarue norapudpmuyeckoro ypasueHus. Onepanus noTeHuupoBanus. Tpu yvja2.1-2.4
norapu(h)MHIECKAX 3 | OCHOBHBIX METOJIA PeIIICHHS Jorapu(h)MUUECKUX YPaBHEHHIA: 1 IYY]13.1-3.8
ypaBHEHMI U (byHKIMOHATBHO-TpapUUECKHii, METO/I MOTEHIIMPOBAHUS, METO]] BBEICHUS Ezzﬁ é};g
HEPaBCHCTB. HOBOM nepeMeHHoi. Jlorapudmuueckne HepaBeHCTBA. PYVY]1.1-1.4
4 | TlpeobpazoBanue anredpandeckux BelpaskeHui. [IpeoOpa3oBanue 1
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pauMOHAIbHBIX, UPPALUOHAIBHBIX CTEIIEHHBIX, T0KAa3aTEIbHBIX U
JOTapu(PMHUUECKUX BBIPAKECHUI.

TIpP 1,5,32-33

B 1.4. npakTnyeckue u 1a00paTOpHbIE 3AHATHS 4
IIpakTnyeckoe 3ansaTue Nel(. Beruncinenue u cpaBHeHue Torapu@MoB. 5
JlorapugmupoBaHue ¥ NOTEHIIMPOBAHUE BBIPAKCHHH.
IIpakTnyeckoe 3ansaTue Nell. Pemenne norapuMuueckiux ypaBHEHUH U 5
HEPABEHCTB.
CamocrosiTeibHast padoTa 00y4alOmMXcst
Copnepxxanue yueOHOro MaTepuaJa 2
1 | IIpumenenue gorapudma. JlorapudmMbl B IPUPOJIE U TEXHUKE. 1 JIP 1.1-1.3
2 | Jlorapudmuueckas cnmpaib B npupoje. Ee Mmaremarnyeckue CBOMCTBA. 1 P 2.1-2.5
Tema 4.3. Jlorapudms! B P 6.1-6.4
HPUPOJIE U TEXHUKE. b 7.1-7.4
nyva2.1-2.4
B T.4. npakTHYeckue U J1adopaTOPHbIE 3aHATHUS - MyV/13.1-3.8
Kyya1.1-14
IpP 1,5,32-33
CamocrosiTesibHass padoTa 00yYaIuXCs
Pa3neua 5. OcHoBBI 18/6
TPUTOHOMETPHH.
Copepxanue yueOHOro MaTepuasa 6
Pannannas mepa yria. [IoBOpoT ToukH BOKpYT Hadaia KOOPAWHAT. JIP 1.1-1.3
1 Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTAaHT€HCA. 3HAKH CUHYCA, 1 ﬁllz 42114212
Tema 5.1. KOCHHYCA, TAHT€HCA U KOTAHT€HCa MO YE€TBEPTSAM. 3aBUCUMOCTb MEXKITY TIP 6.1-6.4
Tpuronomerpuueckue CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHI'CHCOM OJHOT'O M TOrO K€ yria. nyymai.1-1.7
byHKIMHA Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC M KOTAHT'€HC nyvja2.1-24
IIPOU3BOJILHOTO YTIIa, 2 | yrioB a u - o. Dopmynsl npuBeaeHus. opmysisl croxkeHus. opMyIibl 2 YyJ13.1-3.8
yucna. Pannannas u ynBoeHusi. ©opmysibl HOJOBUHHOTO yria. Ezzﬁ é};g
rpajycHast Mepa yria. [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHX BBIPAKECHHA. PYY]I 11-14
ToxnecTBeHHbIE 3 [TpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUI B IPOU3BEICHUE U 1 TIpP 1,5,32-33
npeoOpa3oBaHusl. NPOM3BEACHUS B CyMMY. BrIpaskeHre TpUronoMeTpudeckux GyHKINH yepes
TAHT€HC MTOJIOBUHHOT'O apryMEHTA.
B 1.4. npakTHYecKkue U J1adopaTOpHbIE 3aHATHS 4
IIpakTHyeckoe 3axanue Nel2 PanuaHHbIN METOJI U3BMEPEHHUSI YIJIOB BpAIEHUS U 2
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CBS3b C I'PayCHON MEpOil.

IIpakTnyeckoe 3ansaTue Nel3. OCHOBHbIE TPUTOHOMETPUUYECKUE TOKAECTBA,
(OpMyIIbI CIIOXKEHUS, YBOCHUS, IPEOOPa30BaHUE CYMMBbI TPUTOHOMETPUYECKUX

¢GyHKUIUHI B TpoU3BECHHE, TPEOOPa30BaHIE TPOU3BEICHUS TPUTOHOMETPUIECKUX 2
GYHKIHA B CYMMY.
CamocrosiTeibHass padoTa 00y4YaomMXxcst -
Coaep:xaHue y4eGHOro MaTepuasia 2 JIP 1.1-1.3
Tewma 5.2 CpoiicTBa u O6nactb ornpeaesieHnsl 1 MHOYKECTBO 3HAUYEHUN TPUTOHOMETPUUYECKUX ﬁg 421}4212
rpaduKu 1 byakuid. Y€THOCTD, HEYETHOCTD, MEPHUOAUIHOCTH TPUTOHOMETPUUECKHUX 1 TP 6.1-6.4
TPUTOHOMETPHUYECKUX ¢ynkuuii. CBoicTBa U rpaguKu PYHKIUI y = CcOs X, y =Sin X,y =tg X,y = nyya1.1-1.7
GbyHKIHi. ctg X. nyvpa2.1-2.4
I[IpeoGpasoBanue 5 | Cxarne u pacTsxenne rpauKOB TPUIOHOMETPUUECKUX (DYHKIIUIA. 1 IYY]3.1-3.8
rpadukoB [Tpeo6pazoBanue rpadMKOB TPUTOHOMETPHUECKUX (PYHKIIHIA. Egzﬁ é};g
"PHTOHOMETpHHECIX B T.4. npakTHYecKue U J1a0OpATOPHbIE 3aHATHUS - PYVI1.1-14
GbyHKIHi. IIpP 1-5,14-15,21-24,32,33
CamocrosiTesibHass padoTa 00y4YalIUXCs
Conep:kaHue y4eOHOT0 MaTepHasa 4 JIP 1.1-1.3
1 OO0parHble TPUTOHOMETpHUYECKHE (DYHKIIMH: apKCHHYC, apKKOCHUHYC, 1 ﬁg 42114212
ApKTaHT'€HC M apKKOTAHT'eHC Yncia. VIX cBolcTBa U rpaduKy. P 6.1-6.4
VYpaBHeHHe cos X = a. YpaBHEHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. MyVa1.1-1.7
Tema5.3 O6paTtHble 5 PeleHre TpUrOHOMETPUUECKUX YPABHEHUN OCHOBHBIX TUIIOB: IIPOCTEUILINE 5 nyvpa2.1-24
TPUTOHOMETPHYECKHE TPUTOHOMETPUYECKHE YPABHEHHS, CBOIANIMECS K KBAIPATHBLIM, PEIIAEMbIE IYyy](3.1-38
GbyHKIIH. pa3I0KEHUEM Ha MHOKUTENH, OTHOPOAHBIE. izzﬁ éi;g
Tpuronomerpuueckue [Ipocreiimme TpPUroHOMETPUYECKHUE HEPABEHCTB. Pemienne PYV]I 1.1-14
YPaBHEHUS U 3 | TPUTOHOMETPUYECKUX YPABHEHNUH U HEPABEHCTB, B TOM YHCIIE C 1 IpP 1-5,14-15,21-24,32,33
HEpPABEHCTBA. MCII0JIb30BAaHUEM CBOMCTB (DYHKIIUH.
B 1.4. npakTHYecKkue u 1adOpaTOpHbIE 3aHATHS 2
IIpakTuyeckoe 3ansaTue Nel4. Pemenne TpUrOHOMETPUYECKUX YPABHEHUN U 2
HEPABEHCTB
CamocTtosiTeibHast padoTa 00yuyalommxcst -
Paszpnen 6. Hauana
MaTeMATH4YeCKOro 26/10
a”HaJmn3a.
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Tema 6.1
IlocnenoBaTeabHOCTD,
npeaen
IIOCJICIOBATEIILHOCTH.

Conep:kanue y4eOHOT0 MaTepuaJia
[locnenoBarenpbHocT. CrnocoObl  3a7aHUsi M CBOMCTBA  YHMCJIOBBIX
nocnenoBarenbHocTedl.  [lomsitue o  mpenene  moclneA0BaTEIbHOCTH.
1 | CymecTBoBaHMe Tpe/ieiia MOHOTOHHON OrpaHUYCHHON MMOCIIeI0BATEILHOCTH.
CymmupoBaHue MOCIIe0BATEIbHOCTEH. beckoneuyno yObIBaro1as
TeOMETPHYECKasl TPOTPECCHUs U €€ CyMMa.
2 | IIpenen pynkiuu Ha 6eckoHeyHOCTH. [Ipenen GyHKIMM B TOUKeE.
B T.4. npakTHYecKHe U JIa0OPATOPHBIE 3aHATHSI

CamocrosiTesibHasi padoTa 00y4a0IMxcst

Tema 6.2 [IpownsBogHas
byHKIHN.
I'eomerpuueckuii u
(bu3nyecKui CMbICT
IIPOU3BOJHOM.

Cone

KAHHUC yqeﬁnoro MaTepuaJjia

1

[Ipou3BojgHas: MEXAaHMYECKMHM M TE€OMETPUYECKUH CMBICI IPOU3BOIAHOM.
[IpaBuna wu Qopmynsl auddepeHpoBaHus, TaOJUIA POU3BOIHBIX
AJIEMEHTApHbBIX (PYHKIIHH.

I'eomeTpuueckuii CMBICT MPOU3BOJHON (YHKIUU — YIIIOBOM KOA(h ULIHEHT
KacaTeJbHOH K rpaduky (YHKIUHM B TOYKE. YpPaBHCHHE KacaTelbHOU K
rpaduxky GyHKUMHA. AJNTOPUTM COCTaBJICHHSI YPaBHEHHs KacaTelbHOM K

rpaduky pynxmmn y=f(x

Ouszndeckuii (MEXaHUYECKUI) CMBICI MTPOU3BOJIHON — MIHOBEHHAsI CKOPOCTh
B MOMEHT BpeMmeHu t: v =S’ (t)

Haxoxxnenne HauOONBIIEr0 U HAUMEHBIIIETO 3HAaYeHUH (QyHKIUU.
Haxoxxnenne HamOONBIIET0O W HAWMMEHBIIETO 3HAYCHUM  (QYHKIIUM,
MOCTpOCHHE TpaMKOB MHOTOWIEHOB C HCIOJB30BAHHEM ammapaTa
MaTEeMaTHYECKOr0 aHaJIn3a.

B T1.4.

NPAKTHYECKHE U J1a00paTOPHbIEC 3AHATHSA

IIpakTnueckoe 3anaTue Nel5. HaxoxxaeHue npou3BoIHbIX QYHKIUI

JIP 1.1-1.3
JIP 2.1-2.5
JIP 4.1-4.3
JIP 6.1-6.4
Myya1.1-1.7
MYY12.1-2.4
MyYyJ13.1-3.8
KYV] 1.1-1.4
KYV/2.1-2.2
PYV/I 1.1-1.4
TIpP 1,3-6,14-15,21-24,32,33

CamocrosiTejibHasi padoTa 00y4Yaluuxcst

Tema 6.3 HccrnenoBanue
(GYHKIIUH C TOMOIIBIO
IIPOU3BOJHON U
MMOCTPOEHUE TPAPUKOB.

Cone

7KaHHe Y4eOHOro MaTepuaJjia

[Tpu3HaKK MOCTOSTHCTBA, BO3pacTaHUs W yObIBaHUS QyHKIMHU. Bo3pacranue n
yObIBaHHE (DYHKIIMH, COOTBETCTBHE BO3pAaCTaHMA M YOBbIBaHUS (DYHKIUH
3HAaKy MpOW3BOJHOM. OkctpemyMm (yHkuuu. VccnenoBanue (QyHKIMM Ha
HKCTpEMYM. BBIYKIIOCTh ¥ BOTHYTOCTb I'paduka GyHKIIMU TOUYKH reperuoa.

[IpumeHneHne TPOU3BOMAHON K HCCICAOBAaHUI0O (YHKIMA W TMOCTPOCHHIO
rpa¢ukoB. IlpousBogHble 0OpaTHOW (YHKIMHM W KOMIIO3UIUHM (DYHKIUH.

JIP 1.1-1.3
JIP 2.1-2.5
JIP 4.1-4.3
JIP 6.1-6.4
nyy 1.1-1.7
MyVy2.1-2.4
Myy/3.1-3.8
KYV1.1-1.4
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[ToHsiTHE TPOM3BOIHOM BBICIIETO MOPAJKA, COOTBETCTBHME 3HAKa BTOPOH
IPOM3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajadyu Ha
MakCUMyM U MHUHUMYM. [IOHSTHE acCHMITOTHI, COCOOBI MX OIpEIeTICHHUS.
ANTOpUTM HCCIenoBaHusA (YHKLIUU U MOCTPOEHUS ee rpaduka ¢ MOMOIIBIO
npon3BOHON. [[poOHO-[ |muHeliHas QyHKIuI.

HpI/IMepH HUCIIOJIB30BaHUA HpOH3BO[[HOﬁ I HAXOXKXIACHUA HaAWITYUYLICTO
pelieHus B MPUKIIAJHbIX 3a1a4ax. Bropas npou3BojHas, €€ reOMETPUUYECKUN
u Qusudeckuii cmpicn. HaxoxaeHwe CKOpOCTH Ui Tpolecca 3aJaHHOTO
dopmynoit u rpaduxkoM. HaxoxkaeHue ONTUMAIBHOIO pe3yiabTaTa C
IIOMOIIIBIO HpOHSBOI[HOfI B IPAKTUYCCKUX 3a/javdax.

B T.4. npakTHYecKHe U J1a0OpPATOPHbIE 3aHATHUS

IMpakTuyeckoe 3ausitue Ne 16. Iloctpoenue rpadukoB (YHKIIMH C TTOMOIIBIO
MPOU3BOIHOM.

KYY12.1-2.2
PYV1.1-1.4

ITpP 1,3-6,14-15,21-24,32,33

CamocrosiTejibHas paboTa 00y4yarouuxcst

Copepxanue yuyeOHOro MaTepuaJa JIP 1.1-1.3
3ajaya O BOCCTAHOBJICHMM 3aKOHA JBUKEHUS 110 M3BECTHOM CKOPOCTH. ﬁg i}ig
[TonsitTue wuHTerpupoBaHus. (O3HAaKOMIIEHWE C TIOHSITHEM HHTErpaja M TIP 6.1-6.4
1 nepBooOpazHoit g ¢ynkuuu  y=f(x). Pemenue 3amau Ha CBS3b oyyva1.1-1.7
NepBOOOPa3HOMN U €€ TPOU3BOJHOM, BRIYUCIICHUE TIEPBOOOPA3HOM I TaHHOH nyya2.1-2.4
byukun. Tabnuna GopmMyn s HAXOXKIEHHUS MEepBOOOpasHbIX. M3ydeHue YyYyJ13.1-3.8
Tema 6.4 . MpaBUJIa BEIUKUCIIEHUS TEPBOOOPA3HOM. KyyA11-14
Heonpenenennsiii = = Kyv]2.1-2.2
— HeonpeneneHnublii  uHTErpal W €ro  CBOICTBA. Haxoxnenue PYVII1.1-1.4
2 | HeompeneIeHHOTO MHTerpaia. [IpuiokeHrne HeonpeaeIeHHOro WHTerpaia K TIpP 1,3-6,14-15,21-24,32,33
PEICHUIO MPUKJIIAHBIX 3a]1a4.
B T.4. npakTHyecKkue u 1a00paTOPHbIE 3aHATHSA
IIpakTuyeckoe 3ansiTue Nel7. Boruncienue HeonpeaeIeHHbIX HHTETPaIoB
METOJ/IOM HETIOCPEJICTBEHHOTO HHTETPUPOBAHUS U METOJIOM TTOJICTAHOBKH.
CamocrosiTeibHast padoTa 00y4alOIMXCs
Conep:xkaHue y4eOHOr0 MaTepHasa JIP 1.1-1.3
Tema 6.5 3ajauun, TpUBOASIINE K TOHITHIO ONPEIEICHHOTO HHTErpaja — o ﬁﬁ 42114212
OnpeneneHHbIn 1 BBIYMCIICHUH TUIOIIAIA KPUBOJIMHEMHOM Tpanenuu, 0 NEPEMEIICHUN TOYKH. P 6:1-6: 4
HMHTETPAIL [TonsiTre onpenenénnoro uarerpana. ['eomerpuueckuil U GU3NYECKUN CMBICIT nyvpai.i1-1.7
omnpeneaeHHoro nHTerpaiga. OCHOBHBIE CBOMCTBA OMPEACIICHHOTO HHTETpasia nyyja2.1-2.4
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®opmyna Herorona-Jleionuma. CriocoObl BEIYUCICHUS ONPEICTICHHOTO
HHTETpaa.

Pemenuie 3a1a4 Ha MpUMEHEHHUE UHTETpalIa JJi BEIYUCICHUS (PU3NUECKUX
BEJIMYMH U IO eH. Berarcnenue miomasei miockux Guryp ¢ moMoIibo

MYY/3.1-38
KYV/1.1-1.4
KYV2.1-2.2
PYV/I 1.1-1.4

IIpP 1,3-6,14-15,21-24,32,33

2 | ompenereHHOro uHTerpaia. Beiuncinenue o0beMoB Ten BpaleHus. Pemenue 2
MPUKJIAHBIX 33]1a4 C IIOMOIIBIO ONpeIesIeHHOTo uHTerpana. [Ilpumepst
PUMEHEHHUS UHTErpasia B (GU3MKE U T€OMETPHUHU.
B 1.4. npakTHyecKkue u J1a00paTOPHbIE 3AHATHSA 4
IpakTnyeckoe 3ansitue Ne 18. BrruucieHnue onpeeaeHHOro HHTerpaia METoa0M 5
HEIMOCPEICTBEHHOTO HHTETPUPOBAHUS U METOJIOM TOJICTAHOBKH.
IIpakTuyeckoe 3ansaTue Ne 19. Boruncnenue miomazei miockux ¢Guryp c 5
TIOMOUIBIO ONPEICIICHHOIO MHTErpasa.
CamocrosiTesibHass padoTa 00y4YalIUXCs -
Pasznea 7. DiaeMeHThI
KOMOMHATOPUKH
PHIH, 16/6
CTATHCTUKHU U TEOPHH
BEPOSATHOCTEI.
Conep:kaHue y4eOHOT0 MaTepHaja 4 JIP 1.1-1.3
OCHOBHBIE 2JIEMEHTBl KOMOMHATOPUKH: TIEPECTAHOBKH, COUETAHUS, P4 fIZ glmz)i_ 153
1 | PpasMelleHus. [Tpumeps! npocTeimnx KOMOMHATOPHBIX 3a7a4. OCHOBHBIE 5 P61-64
3ajaun Ha TIO/ICUET YKCIIa pa3MEeIleHU, TIePECTaHOBOK, coueTaHui. Pemenue myvyy 1.1-1.7
3a/1a4y Ha iepe0op BapUaHTOB. nyyaz2.1-2.4
Tema 7.1 DeMeHTEI v IYV713.1-3.8
®opmyna ounoma HerotoHa. CBolicTBa OMHOMHHAIBHBIX KO GUIIUEHTOB. A3.1-3.
KOMOMHATOPHKH. 2 2 KYV] 1.1-1.4
Tpeyronbnuk Iackais. KYyv]2.1-2.2
B T.4. npakTHyecKkue u 1a00paTOPHbIE 3aHATHSA PYVIT1.1-1.4
IIpakTuyeckoe 3ansaTue Ne 20. Pemenue 3a1a4, CBSI3aHHBIX C MOJCYETOM YHUCIIa IIpP 18,14,27,32-33
MEPECTAaHOBOK, COYETAHUE, Pa3MEIICHUI.
CamocrosiTeibHas padoTa 00y4alOIMXcst
Cojaep:xanue y4eGHOr0 MaTepuaia 4 JIP 1.1-1.3
CrnyqaifHoe cOOBITHE U €r0 BeposSTHOCTh. Kimaccuaeckoe onpeenenue JIP 2.1-2.5
Tema 7.2 Dy1eMeHTHI 1 v p pel 1 JIP 4.1-4.3,JIP 5.1-5.3
. BEPOSITHOCTH. P 6.1-6.4
TEOPHUH BEPOATHOCTEH. -1-0.
2 CoBMeCTHBIC 1 HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH CYMMBI 1 nyvaui1.1-1.7
cOOBITHIA. Y CIIOBHAS! BEPOSTHOCTH. 3aBUCHMBIE M HE3aBHUCHMBIE COOBITHSI. nyvpa2.1-2.4
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TeopeMbl 0 BEpOSTHOCTH MPOU3BEICHHS COOBITHI. HYY]3.1-3.8
JluckpeTHas ciaydaiiHasi BEIMUMHA, 3aKOH €€ pacupeeneHus. Yuciaosbie Ezzﬁ é}%g
3 | XapaKTepUCTUKH IUCKPETHOH CiydaiiHOW BenmmuuHbl. [loHsITHE O 3aKOHE 2 PYYII 11-14
OOIBIIMX YHCE]. IpP 18,14,27,32-33
B 1.4. npakTnyeckue u 1a00paTOpHbIE 3AHATHS 2
IIpakTyeckoe 3ansaTue Ne 21. Penienue 3a1a4 CBS3aHHBIX C BBIYUCICHUEM
BEPOSITHOCTH CIIy4aifHOro COOBITHSI.
CamocTosiTe/IbHasE patoTa 00y4aIHXCs 2 JIP 1.1-1.3
Copnepxxanue yueOHOro MaTepuaJa P4 Fi glﬂig 153
[Tonatne o 3amayax maremaTHyeckod crtatucTukH. [lepBuunas oOpaboTka P61-64
CTaTHUCTUYECKUX JaHHbIX. ['padumueckoe ux mnpencrasieHue. Haxoxxnenue Mmyya1.1-1.7
1 | cpenHux xapakTepucCTHK, HaOmronaeMbIX AaHHBIX. IIpencraBineHue TaHHBIX 1 oyvj2.1-2.4
(TabnuIel, qUarpamMMbl, rpaduku), reHepaibHas COBOKYITHOCTh, BBIOODKA, IYyYJ13.1-3.8
MATEMATHICCKON [lepBuunast 00paOoTKa CTaTUCTHYECKMX JaHHBIX. [ paduyeckoe wux PYY]I1.1-1.4
CTATHCTHKIL o | IPE/ICTaBICHHE. HaxoxaeHue cpenHUX XapaKTEepUCTHK, HAOII01aeMbIX 1 TIpP 6-8,15,18,26,
JaHHbIX. Bapuanmonneni psa. Ilomuron 4actor W rHCTOrpaMma.
CraTucTH4ecKHue XapaKTepUCTUKHU psJia HAOJII0JaeMbIX JIaHHBIX.
B T.4. npakTHYecKkue U J1adopaTOPHbIE 3aHATHS
IIpakTyeckoe 3anaTHe Ne22. Pemenne npakTHYECKUX 3a/1a4 ¢ IPUMEHEHUEM
BEPOSTHOCTHBIX METOJIOB.
CamocrosiTeibHas padoTa 00y4alOIMXCs
Paspnean 8. IIpsimbie u
MJIOCKOCTH B 20/6
NPOCTPAHCTBe.
Tema 8.1 HavasnbHbie Conep:kaHue y4eGHOr0 MaTepuaja 10 JIP 1.1-1.3
MIOHSTHSI CTEPEOMETPHUH. ITpenmer crepeoMerpun. OCHOBHBIE NMOHATUSA (TOYKa, MpsiMasi, MJIOCKOCTH, P4 EZ élmz)? 153
Bzaumnoe 1 npoctpanctBo). OcHOBHbIE akcuombl crepeoMeTpun. Ilepecekaromuecs, 5 P 61-6.4
PacrosoKeHUE MPSAMBIX napajuleJibHble M CKpelMBaromuecs npsMble. [IpusHak M CBOMCTBO oyvja1.1-1.7
U IJIOCKOCTEN B CKpeIMBamuxcs NpsaMbiX. OCHOBHbBIE MPOCTPAHCTBEHHBIE QUTYD nyvypaz2.1-2.4
IPOCTPAHCTBE. [MapaaiensHOCTh TPSIMOM M IUIOCKOCTH, NApaUIEIbHOCTh  IJIOCKOCTEN. IYY]3.1-3.8
[TapamnensHOCTB 2 | [leprieHAMKYISAPHOCTH MPSMON U TUIOCKOCTH. [leprieHanKynsap u HaKJIOHHAs. 4 Ezzﬁ ;};g

IPSIMBIX, IPSIMOH U

VYron MCKIAY HpﬂMOﬁ " IIJIIOCKOCTBIO. TeopeMH O B3aMMHOM PACIIOJIOKCHHUU
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IUIOCKOCTH, TNTOCKOCTEH.

MPSMOM M TNIOCKOCTH. Teopema 0 Tpex NepPIeHINKYIIsIpax.

TeopeMbl 0 B3aMMHOM PAcCIOJIOKEHUH IIPSIMOM U INIOCKOCTH. Teopema o Tpex

PYV] 1.1-1.4
IIpP 1,9,14,15,28

3 4
NEPIECHIUKYIIApax.
B T.4. npaKkTHYeCKHUe U J1a00paTOpPHbIE 3aHATHS 4 JIP 1.1-1.3
IpakTnueckoe 3ansiTme Ne23. [Ipu3Hakyd B3aUMHOTO PACHOJOXKEHHUS MPSIMBIX. 5 P4 lﬂz §1JI§’§5 153
Yrois Mexay NpssMbIMU. B3auMHOE pacrionoKeHue MpsIMBIX U INIOCKOCTEMN. P61-64
IIpakTnyeckoe 3ansitue Ne 24, Teopembl 0 B3aMMHOM PACHOJIOKEHUH MPSIMON U 2 nyvyai1.1-1.7
IJIOCKOCTH. Teopema 0 TpeX NeprneHIUKYISIpax. nyya2.1-2.4
CamocTtosiTeibHast padoTa 00y4Yal0IMXCcst IIYY]13.1-3.8
Coaepxanue y4eOHOro MaTepuajia 4 Ezzﬁ ;};g
1 I[ByrpaHHLUHZ yroijl. Yroja Mexay IocKocTsMu. [leprnenaukynsapHOCTh BYX 5 PYV] 1 1-1.4
IJIOCKOCTEU. IpP 1,9,14,15,28,30
['eomeTpuueckue npeoOpa3oBaHMs MPOCTPAHCTBA: NapaUIEIbHBI HEPEHOC,
Tewma 8.2. o | CUMMETPHs OTHOCHTEIBHO IJIOCKOCTH. [TapannensHoe NPOEKTHUPOBAHUE. 5
[lepnenuKyISIpHOCTD [Tnomane oproroHanbHOMl mnpoekuuu. M3o00pakeHue NPOCTPAHCTBEHHBIX
IPSIMBIX, IPSIMON U buryp.
IUIOCKOCTH, IIJIOCKOCTEH. | B T.4. mpakTHYecKue u 1afopaToOpHbIe 3aHATHS 2
IpakTnyeckoe 3ansiTue Ne 25. PacctossHuE OT TOUKH JIO TJIOCKOCTH, OT MPSIMOM 710
IJIOCKOCTH, PACCTOSIHUE MEXKY MIIOCKOCTSAMU, MEXKY CKPEIIMBAIOIIMMHUCS 2
NpPSMBIMH, MEXKAY NPOU3BOJIbHBIMH (DUT'YpaMU B IPOCTPAHCTBE.
CamocrosiTeibHasA padoTa 00y4yalommMXxcst
Pa3nen
9.MHOTOrpaHHHKH H 16/6
KpYIJible TeJia.
Cojaep:xanue y4eOGHOT0 MaTepuaia 4 JIP 1.1-1.3
Bepmmnsl, pedpa, rpaHu MHororpaHHuka. PazBepTka. MHOrorpaHHble yriibl. P4 lﬂz glmz)i_ 153
1 Beinyknble mHoOrorpanHuku. Teopema Oiinmepa. Ilpusma. Ilpsamas u 1 ‘P61-64
Tema 9.1. Bepuiussi, HakJIOHHas npusma. [IpaBunpHas npusma. [lapamnenenunen. Ky6. [Tnomans myya1.1-1.7
pebpa, rpaHu OOKOBOM U MOJIHOW MOBEPXHOCTHU MPU3MBI. yvja2.1-2.4
MHOTOTPaHHHKA. [Mupamuyia u ee snementsl. Cedenue nupamuibl. [IpaBuiibHas THpaMUjA. IYY]13.1-3.8
2 | Yceuennas nupamuza. Terpasap. [1nomans 60KoBOH U MOTHOI MOBEPXHOCTH 1 E§§§ ;};g
IMpaMHU/BL. PYYT 1.1-1.4
3 | CummMerpuu B KyOe, B mapajuienenunene, B npusMme u nupamuae. CedeHus 1
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KyOa, mpu3Mbl © mHpamunbl. [lpumepbl cuMMeTpuii B Tpodeccuu:
CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.

[IpencraBinenne o0 TOpaBWIBHBIX MHOTOTpaHHHKax (TeTpasape, Kyoe,

ITpP 1,10-12,14,15,29,32-33

4 OKTadJIpe, JOJEKA3PE U UKOCAIPE). !
B 1.4. npakTnyeckue u 1a00paTOpHbIE 3AHATHS 2
ITpakTueckoe 3ansire Ne26. PelieHne 3a/1a4 Ha HAXOXKJIEHUE IEMEHTOB MHOTOIDAaHHUKOB. 2
CamocrosiTesibHAasi padoTa 00y4a0IMxcst -
Coaep:xaHue y4eGHOr0o MaTepuasia 4 JIP 1.1-1.3
1 [ToBepxHocth Bpamenus. Teno BpawmeHus. LlunuHap u KOHyC. YCEUYeHHBIN P4 Fi §1JI§’§5 153
koHyc. OCHOBaHUe, BBICOTa, OOKOBAsi MOBEPXHOCTh, 00pasylolias, pa3BepTKa. P61-64
2 CeueHuss MWIMHApPA U KOHYCa IUIOCKOCThIO. OceBble CEUEHMSI U CEUCHMS, 1 OyyJ1.1-1.7
Tema 9.2. Tenau MapajuieIbHbIE OCHOBAHUIO. nyvpa2.1-2.4
TIOBEPXHOCTH 3 | Wap u chepa. Banmmoe pacrionoxenue miockoctn i mapa. Kacarenbias 1 llgzﬂ ?ifi
BpalleHus. IJIOCKOCTh K cdepe. Kyyﬁ 2:1_2:2
B T.4. npakTHYecKkue U J1adopaTOpPHbIE 3aHATHS 2 PYVI 1.1-1.4
IIpakTnyeckoe 3ansaTue Ne 27.PemieHue 3aga4 Ha HAaXOXKJIEHHUE OCHOBHBIX 2 IIpP 1,10-12,14,15,29,32-33
9JIEMEHTOB LIMJIMHAPA, KOHYCa, 11apa.
CamocrosiTesibHas padoTa 00y4YalIIUXCs -
Cojaep:xanue y4eO0HOro MaTepuaia 2 JIP 1.1-1.3
O6bem u ero usMmepenue. UurterpanpHas Qopmyna obobema. Dopmyibl P4 fz glﬂ }2)55’ 153
1 | obbema ky0a, MPSAMOYTOJBHOTO Tapajuieienunena, MPU3MBbL, IHIMHAPA. 1 P61-64
Dopmyiel 00beMa NHUPaMUJIbl U KOHYCA. Myyal1.1-1.7
Tema 9.3. Fismeperns 5 [Inomane MOBEPXHOCTH TE€OMETPUYECKOTO TEa. an)mam, MIOBEPXHOCTHU gzgﬂ 2.1:2.4
IPU3MBIL, TAPaMuIbl. DOPMYIIBI TIIOMIAIN OBEPXHOCTEN HUIMHIPA U KOHyCa A3.1-3.8
TCOMETPHH. 2 Do 5 1 KYV] 1.1-1.4
pMmysibel o0bema mapa u Twomanu chepsl. [logodue Ten. OTHOIIEHHS KYYT2.1-2.2
TJI0MIAJIEH TOBEPXHOCTEN U 00BEMOB MTOJAOOHBIX TEJ. PYV] 1: 1-1:4
B 1.4. npakTHyecKkue u J1a00paTOPHbIE 3AHATHSA IpP 1,10-12,14,15,29,32-33
IIpakTuyeckoe 3ansaTue Ne 28. Boruncienue 00beMOB reOMETPUUECKUX TETI.
CamocrosiTeibHast padoTa 00y4almMXCcst
Paspnen 10.
Koopaunartel u 10/4
BEKTOPbI
Tema 10.1. JlexkaptoBel | Comep:kaHune y4eGHOr0 MaTepuajia 2 JIP1.1-1.3

24




KOOpJAWHAThLI B

[TpstmoyronbHas (lekapToBa) cucTeMa KoopauHaT B rpoctpancTse. Dopmyna

JIP 2.1-2.5

IIPOCTPAHCTBE. 1 | paccTosiHust MEXAy JABYMsl TOYKaMU. YpaBHEHUS CQepbl, IUIOCKOCTH H 1 P 4';{‘;2’ 1ﬂg 2'1'5'3
Paccrosinue mexny MIPSIMOM. HYVI[.I 117
JIByMsI TOUKaMH. [exkapToBpl KoOpauMHaThl B mpocTpaHcTBe. [Ipocreimme 3amaun B YV 2.1-2.4
o | KOOpaHHATAX. PaccrosiHue Mexay IByMsl TOYKaMH, KOOPAMHATHI CEPEIUHBI 1 nyvpj3.1-3.8
orpe3ka. lcmonp3oBaHME KOOpPAWHAT M BEKTOPOB TPU  PELICHUU KYVI1.1-1.4
MaTEMaTUYECKUX U MPUKIAJAHBIX 3a]a4. Ilgzﬁ %11%5
B T.4y. npakTyeckue u J1a00paTOPHbIE 3aAHATHSA 2 TpP 1,1314,31-33
IIpakTnyeckoe 3ansitue Ne 29.. J/[ekapToBa crcTeMa KOOPJMHAT B IPOCTPAHCTBE. 5
JleficTBHs ¢ BEKTOpaMH, 3aJaHHBIMM KOOpAVHATAMMU.
CamocrosiTesibHass padoTa 00y4YalIIUXCs -
Conep:kaHue y4eGHOr0 MaTepuaja 4 JIP 1.1-1.3
BexTopsl B npoctpancTBe. Cl0XeHHE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE P4 lﬂz 531555’ 153
BekTOpa Ha uucino. KommnanapHble BeKTOpbl. CKalsipHOE IPOU3BEIACHUE P 61-64
BEKTOpOB. Pa3yiokeHne BekTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. -
Temal0.2. Bextopsl B 1 p p P P p 2 VYA 11-17
octpaterse. VIo Koopaunarsl BeKTOpa, CKaJsSIpHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, nyvpa2.1-2.4
MPOCTPAHCTBE. YT .
poctp . YroJl MEXJly BEKTOpaMH, yroj MEXAYy NPSMON U IUIOCKOCTBIO, YTOJI MEXIY 1YYJ13.1-3.8
MEXy BEKTOPAMH. KYV1.1-1.4
IIJIOCKOCTSIMH.
CkansipHoe KVVY]2.1-2.2
2 | YpaBHEHUE OKPYKHOCTH, C(Hepbl, TUIOCKOCTH. 2 PYYI1.1-1.4
IIPOU3BENCHUE -1,
BEKTOPOB B 1.4. npakTHyecKue u J1a00paTOPHbIE 3AHATHSA TpP 1,13,14,31-33
' IIpakTuyeckoe 3ansaTue Ne 30. KoopnuuatHast riiockocTs. Berancienue
pacCTOSIHUM U TUIoNIaiel Ha MIocKocTu. KonnuecTBeHHbIE pacueTbl. BeKTophI.
JIefCTBHSI C BEKTOpaMH.
CamocrosiTeibHas padoTa 00y4al0IMXCs
IIpomexyTouHas aTTeCTALMA 6
KouncyabTauuu 12
Bcero 174
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4. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOTPAMMBI YYUEBHOI'O
IHPEIMETA

4.1. Jlna peanuzaiuy MmporpaMMbl Y4eOHOTO MpeaMeTa MpPeayCMOTPEHBI
CIeIyIoUUe CHeluaibHble MOMENIeHus: kabuner «MaTeMaTuka», OCHAICHHBIH
000opy10BaHUEM:

- TOCAJ0YHBbIE MeCTa MO KOJMYECTBY OOydarommxcs (CTOJNbI, MapThl,
CTYJIbA);

- pabouee MecTo mpernoaaBaTes (CTOM, CTy);

- mkadbl 1715 XpaHeHHsI TOCOOUH;

- HalISIHBIE MOCOOMs (KOMITJIEKTHI YYeOHBIX TaOJHIl, TJIAKaTOB, MMOPTPETOB
BBIJAIOIINXCS YUYEHBIX-MAaTEMAaTHUKOB H JIp.);

-[IEPEHOCHOE MYJIbTUMEIUIHOE 000pyAOBaHUE: HOYTOYK, MYJbTUMEIUUHBIN
IIPOEKTOP, SKPaH HACTCHHBIN PYJIOHHBIN,

-y4eOHO — IUTaHUPYIOLIask JOKYMEHTAIIHS;

- TJAKTUYECKUIM MaTepua;

- pa3IaTOYHbIA MaTepuan,

- KOMIUIEKT Y4eOHO — METOJIMYECKON JJOKYMEHTAIlUU 10 AUCLIUILINHE

[TepenocHOE MyIbTUMEANIHOE 000OPYI0BAaHUE

4.2. MapopmannoHHoe obecredeHne peaju3auu NporpaMmmMbl
4.2.1. OcHOBHBIE 3JIEKTPOHHbIE U3aAHUS

1. Konsrun, FO.M.. MaremaTuka: anreOpa u Havajla MaTeMaTHYECKOTO
aHanu3a reoMeTpusi. AnreOpa M Hayajga maTemMaTHdeckoro aHammsa. 10 kiacc.
bazoBeiit n yriyonéunsiii ypoBau. DY / FO.M. Komsarun, M.B. Tkauésa, H.E.
démopoBa — Mocksa: Ilpoceemenue, 2022. — ISBN 978-5-09-099450-7. —
URL: https://book.ru/book/948972 . — TekcT: 35IeKTpOHHBIH.

2. Komnsarun, FO.M.. MaremaTuka: anreOpa M Hayajga MaTeMaTUYECKOTO

aHanu3a reoMeTpusi. Anredpa M Hayajga maTeMaTH4ecKoro aHammsa. 11 kiacc.
bazoBeiit n yriyonéunsiii ypoBau. DY / FO.M. Komsarun, M.B. TkaueBa, H.E.
®enopoBa — Mocksa: Ilpocemenne, 2022. — ISBN 978-5-09-099451-4. —
URL.: https://book.ru/book/948973 . — TeKkcT: 3JeKTPOHHBIH.

3. byry3oB B.®. Maremartuka: anrebpa ¥ Hadajlla MaTeMaTUYECKOTO

ananu3za reometpusi. ['eomerpusi. 10-11 kiaccol. ba3oBblii U yrayOaEHHBIN YPOBHHU.
20V / B.®. byry3os, B.B. Ilpaconos; noa. pea. B.A. CagoBanueB — Mockaa:
[Ipoceemenne,  2022. — ISBN 978-5-09-099447-7. —  URL:
https://book.ru/book/948977 . — TeKcCT: 3EKTPOHHBIIA.
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5. KOHTPOJIb U OIEHKA PE3YJIBTATOB YYEBHOI'O

NPEAMETA
Pe3yabTarsl @®opMbI U METOAbI KOHTPOJISI
H3y4eHUsi y4eOHOro Kpurepun ouenku U OLlCHKH pe3yJIbTATOB
npejaMera 00y4eHust
IIpP. IlpenmeTHbIe pe3yabTaThl
- 3HaHUE u IPUMEHEHUE
NpPEJCTaBICHUNH O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB MpU 0OOCHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHU;
-IPUMEHEHUE  AaKCUOMATHKU B
IIPOBEACHUHN JNEAYKTHUBHBIX
pacCyxIeHUI; Tekyimuii KOHTPOJIb METOJ0M
-IIPUMEHEHUE IOHATUHHOTO YCTHOTO OIIpOCa, OLEHKA
[IpP 1 arnrapaTta M0 OCHOBHBIM pa3ziernam PEe3yIbTAaTOB BBINOJIHEHUS
Kypca MaTEeMaTHKH; IIPAaKTUYECKUX 3a/1aHHM,
-3HaHUE U NPUMEHEHHE OCHOBHBIX 9K3aMEH
TeopeM, GopMYyIT;
- 3HAHUS U YMEHHs JOKa3bIBATh
TEOPEMBI u HaxOJIUTh
HECTaHJIapPTHBIE CIIOCOOBI pPELICHHS
3az1ady;
IIPUMEHEHHE MaTEeMaTUYECKUX
MOHATUI Kak BOKHEMIINX
MaTE€MaTHYECKUX MOJEIIAX,
MO3BOJIAIOIINX OMUCHIBATh u
u3y4yaTb pasHble Ipoueccel M | Texkymmuii KOHTPOJIb METOIOM
SBJICHUS; YCTHOT'O OIIPOCa, OLEHKA
IIpP 2. -3HaHUE U [IPUMEHEHUE pe3yJIbTaTOB BBHIITOITHEHHUS
BO3MOKHOCTEHN MPAKTUYECKUX 3aJaHUM,
-IIpPUMEHEHUE yMEHUs JK3aMEH
MOJICJINPOBATh PEAJIbHBIE CUTYalUH,
HCCIIEN0BATh IOCTPOEHHBIE MOJIENH,
UHTEPIPETUPOBATh  IIOJTYYEHHBIN
pe3ynbTar;
IIPUMEHEHHE MaTeMaTUYECKUX
MOHATUI KaK BOKHENIINX
MaTeMaTUYeCKUX MOJEIIAX,
MTO3BOJISAFOIINX ONMCHIBATh u .
Texymui KOHTPOJIb METOI0M
U3y4yaTb pasHble IIPOLECCHl U
. YCTHOT'O OIIpOCa, OLIEHKA
IIpP 3 ABICHI, pPE3yJIbTaTOB BBIITOJIHEHHUS
-3HaHUE u [IPUMEHEHUE .
BOBMOSKHOCTE IIPAKTUYECKUX 3aJaHU,
-[IPUMEHEHUE YMEHUS JK3aMeH

MOJIETUPOBATh PEATIbHBIE CUTYAIlUH,
HCCIIEIOBATH MTOCTPOEHHBIE MOJIEIIH,
MHTEPNPETUPOBATh  MOJYYEHHBIN
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pe3yJbTar;

- 3HaHUE u IPUMEHEHNE .
N Texymuil KOHTPOJIb METOOM
MOHATUHUHOIO anmapara o
YCTHOT'O OIIpOCa, OLIEHKA
OCHOBHBIM paszuenam Kypca
IIpP 4 pE3yNbTATOB BBHITIOJTHEHUS
MaTE€MaTUKU; .
o IIPAKTUYECKUX 3a1aHUM,
-3HaHUW U IPUMEHEHUE OCHOBHBIX
9K3aMEH
TeopeMm, popmyir;
- 3HaHUE u IPUMEHEHNE .
N Texymuil KOHTPOJIb METOJOM
MOHATUHWHOIO anmnapara o
YCTHOT'O OIIpOCa, OLIEHKA
OCHOBHBIM pasznenam Kypca
IIpP 5 pE3yIbTATOB BBHITIOJTHEHUS
MaTE€MaTUKU; .
o IIPAaKTUYECKUX 3a1aHUM,
-3HaHUW U IPUMEHEHUE OCHOBHBIX
. . 9K3aMEH
dhopMysT M CBOMCTB () YHKIIHIA;
- INPUMEHATH AJITOPUTMBI PelleHMs | TeKylui KOHTPOJIb METOAOM
TUIIOBBIX 337]a4 U HEPABEHCTB, YCTHOTO OIpOCa, OLEHKA
ITpP 6 -3HaHWE WU INPUMEHEHHE OCHOBHBIX PE3yIbTAaTOB BBIOJIHEHUS
bopmyi; MPaKTUYECKUX 3a/1aHUM,
JK3aMEH
- 3HaHUE u IPUMEHEHUE
QITOPUTMOB  PEIICHHsS 3a1ad |
MOCTPOCHUS I'PaUKOB;
-3HaHWE WU INPUMEHEHHE OCHOBHBIX | TeKyIuii KOHTPOJIb METOAOM
MOHSATUH; YCTHOTO OIpOCa, OLEHKA
IIpP 7 -3HAHWE U NPUMEHECHHUE IPUEMOB pe3yJIbTaTOB BBIITIOJIHEHUS
MHTEPIPETUPOBATh MHPOPMAIIHIO, MPaKTUYECKUX 3a/IaHUM,
NPECTaBICHHYIO B TAOIUIAX; JK3aMEH
-3HaHUE€ U MPUMEHEHHE NPUEMOB
MOCTPOEHHUS TaOJIUIL U TUarpaMm
- 3HaHUE U NIPUMEHEHHUE MPOLIECCOB
" SBJICHUH, HMMEIOIINX
BEPOATHOCTHBIN XapakTep,
CTaTUYECKHUE 3aKOHOMEPHOCTH B
peabHOM MUpE;
-3HaHWE WU INPUMEHEHHE OCHOBHBIX
MOHATUM  DJIEMEHTAPHOM  TEOpPUH
BEPOSITHOCTEM;
-3HaHWE WM NpPHUMEHEHUE NpuemMoB | Tekylmnii KOHTPOIb METOIOM
OLICHUBATh BEPOSITHOCTH YCTHOT'O OIIPOCa, OLEHKA
IIpP 8 HACTYIUICHUSA COOBITHI B pPEe3yJIbTaTOB BBIIIOJIHEHUS
MIPOCTEUILNX MIPaKTUYECKUX IIPAKTUYECKUX 3aJaHU,
CUTyaIUsAX u OCHOBHBIE JK3aMEH
XapaKTEPUCTUKU CIIy4aiHbIX
BEJINYMH;
-IIPUMEHEHUE 3HAHUU COCTABIICHUS
BEPOSITHOCTHBIX Mozenen o
YCIOBUIO 3a7a4d U BBIYUCICHUSA
BEPOSITHOCTH HACTYIUICHUS
COOBITHH, B TOM  UHCIE C
MIPUMEHEHUEM bopmyn
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KOMOMHATOPUKH U OCHOBHBIX
TEOPEM TEOPUHU BEPOATHOCTEM;
-[IPUMEHEHUE METO/I0B
UCCIIEIOBAHUSA CIIy4alHBIX
BEJIMYMHBI 110 UX PACIpPEACIICHHUIO.

IIpP 9

- 3HAHHE u pUMEHEHNE
QITOPUTMOB  pEIICHUs] 3agad |
TEOpeM;

-3HaHUE U TPUMEHEHHE OCHOBHBIX
MMOHATHH;

-3HaHUE€ M NPUMEHEHUE ITPUEMOB
OIICHKH pa3MepOB OKPYKAIOIIETO
MHUpa

Tekyimuii KOHTPOJIb METOJO0M
YCTHOTO OIpOca, OI[EHKA
PE3yJbTaTOB BHIITOJHEHHUS
MPAKTUYECKUX 3aJaHHI,
JK3aMeH

ITpP 10

- 3HAHHE u NpUMEHEHUE
MMOHATHUIHOTO arnmapara o
OCHOBHBIM paznenam Kypca
MaTEeMaTHKH;

-3HAaHUI W TPUMEHEHUE OCHOBHBIX
TeopeM, GopMYyIT;

- YMEHHE JO0Ka3bIBaTh TEOPEMBI H
HAXOJIUTh HECTAHJAPTHBIE CITOCOOBI
pelieHus 3aaay;

-IPUMEHATH OCHOBHBIC TOHATHUS O
IUIOCKUX W HPOCTPAHCTBEHHBIX
reOMETPHUECKUX  urypax, Hx
OCHOBHBIX CBOICTBaXx;

-3HaHWE W YMEHHE paclo3HaBaTh
reoMeTpHUecKue burypst Ha
YepTekax, MOJEISIX U B pPeabHOM
MUDE;

-3HaHUS U MPUMEHEHHE M3YYEeHHBIX
CBOWCTBA r€OMETPUYECKUX (DUTYD U
dbopmyn TUTSt perieHus
reOMEeTPUUECKUX 3a/Jad M 3a7ad ¢
NPaKTUYECKUM COJICPKAHUEM;
-3HaHW€ U TMpPHUMEHEHHE METOJIOB
JOKa3aTeIbCTB W aJTOPUTMOB
peleHus,

-IPIMEHEHHE JI0Ka3aTeTbHBIX
paccyXIeHHs B XOJle PpeIIeHus
3ajady;

-IPUMEHEHUE M3Y4YEHHBIX CBOMCTB
reoMeTpuueckux Quryp u dopmyn
JUIS  PEUIeHHsT TeOMETPUUYECKUX
3aJad M 3a7ad C TPAKTHYECKUM
COJIepKAHUEM;

Texymui KOHTPOIb METOIOM
YCTHOTO OIpOCa, OLEHKA
pEe3yIbTaTOB BBIIOJIHEHUS
MPAKTUYECKUX 3aJaHHI,
JK3aMeH

[IpP 11

- 3HAHUC u IIPUMEHCHUEC
MOHATUIHHOTO armrapara o
OCHOBHBIM pasnenam Kypca

Texymui KOHTPOJIb METOI0M
YCTHOI'O OIIPOCA, OLIEHKA
PE3yIbTATOB BBINOJIHEHUS
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MaTeMaTHKH;

-3HAHUM W TPUMEHEHUE OCHOBHBIX
TeopeMm, Gpopmyir;

- YMEHHE JOKa3bIBaTh TEOPEMBI H
HaXOJIUTh HECTAHIAPTHBIC CITOCOOBI
peleHus 3a1aq;

-IPUMEHSTH OCHOBHBIC MTOHATHUS O O
JBUKCHHUH B IPOCTPAHCTBE;

-3HAHUE ¥ YMEHHUE OIpeIeIICHHS
wiomaned u 00bEMOB MOAOOHBIX
duryp;

- MPUMECHCHHE W3YYCHHBIX CBOWCTB
reoMeTpuueckux Guryp u hopmys
JUISL  PEIICHHS  TeOMETPUYECKHX
3aJjad M 3a7ad C TMPAKTHYCCKUM
CoJIepIKaHuEeM

MPAKTUYECKUX 3aJJaHHI,
SK3aM€EH

- 3HaHWE U NPUMEHEHHE OCHOBHBIX
TeopeM, GopMYyIT;

Tekylmuii KOHTPOJIb METOO0M
YCTHOTI'O OIpPOCa, OLIEHKA

IIpP 12 PEe3yIbTAaTOB BBINOJIHEHUS
MPAKTUYECKUX 3aJJaHH,
9K3aMEH
- 3HaHUE u IpUMEHEHNE .
N Texymuil KOHTPOJIb METOOM
MOHSATUUHOIO anmapara o
YCTHOT'O OIIpOCa, OLEHKA
OCHOBHBIM pasznenam Kypca
ITpP 13 PEe3yIbTAaTOB BBINOJIHEHUS
MaTeMaTUKU .
[IPAKTUYECKUX 3aJaHU,
-3HaHUE U TNPUMEHEHHE OCHOBHBIX
9K3aMEH
dbopmyn
- 3HaHHE u pUMEHEHNE
MaTEMaTUYECKUX  METONOB  JUIS
pelieHus npoOJIeMHBIX 3aj1ay;
--[IPUMEHEHHE MaTEMaTHYECKUX
MOHATUI KaK BOKHENIINX .
Texymuii KOHTPOJIb METOJIOM
MaTEMaTHYECKHUX MOJIENISIX,
YCTHOTO OIIpOCa, OLEHKA
MO3BOJISIFOIINX OIHCHIBATh u
ITpP 14 pEe3yIbTaTOB BBIIOJIHEHUS
U3y4aTb pasHble IPOLIECCH WU .
MPAKTUYECKUX 3aJaHUi,
SBJICHUS
JK3aMeH
- 3HAaHHE " IPUMEHEHNE
JI0Ka3aTeNnbCTB IMpU O0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKIECHUH U
pOJIM aKCHOMAaTHKU B TPOBEIECHUU
JEAYKTUBHBIX PacCyXJIeHUN
- 3HaHHE u MIpUMEHEHNE
MOHSTUIHOTO anrmapara o
OCHOBHBIM paszaenam Kypca | Texkymmii KOHTPOIb METOJIOM
MaTEMaTUKHU YCTHOT'O OIIpOCa, OLIEHKa
IIpP 15 -- 3HaHHUE u IIPUMEHEHUE pPE3yJIbTaTOB BBIIIOJIHEHUS

JI0Ka3aTeabCcTB MpU 0OOCHOBaHUHU
MaTE€MaTUYECKNX YTBEPXKACHUN |
pOJIM AKCUOMATUKU B IPOBEICHUU
JIEYKTUBHBIX PACCYKICHUI

MPAKTUYCCKUX SaIlaHHﬁ,
OK3aMCH
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- 3HaHHUEC n IIPUMCHCHUEC

MIOHATUMHOIO ammapara o
OCHOBHBIM paznenam Kypca | Texymui KOHTPOJIb METOJOM
MaTE€MaTUKHU YCTHOT'O OIIpOCa, OLEHKA
ITpP 16 -- 3HAHHE U IIPUMEHEHHUE PE3yJIBTaTOB BBIITOJIHEHUS
JI0Ka3aTeiabCcTB MpU 0OOCHOBAHUU IIPAKTUYECKUX 3a1aHUM,
MaTEMaTUYECKUX YTBEPXKICHUH U JK3aMEH
pOJIM AKCMOMATUKU B IPOBEICHUU
JENYKTUBHBIX PacCyKICHUN
- 3HAaHHUE u npumMeHeHue | Texkylmmii KOHTPOJIb METOOM
HNOHSATHHHOTO anrmapara 1o YCTHOTI'O OIIpOCa, OLICHKA
IIpP 17 OCHOBHBIM paszaenam Kypca pe3yJIbTaTOB BBIIIOJIHEHUS
MaTEMaTHKHU IIPAKTUYECKUX 3aTaHuM,
JK3aMEH
- 3HAaHHE " IIPUMEHEHUE
MMOHATHUIHOTO arnmapara o
OCHOBHBIM paznenam kypca | Tekymuil KOHTPOJIb METOJOM
MaTE€MaTHKHU YCTHOTO OIIpOCa, OLEHKA
ITpP 18 - 3HAaHHE " IIPUMEHEHNE PE3yJITaTOB BBIIIOJIHEHHUS
JI0Ka3aTeNnbCTB IMpU 0OOCHOBAHUU IIPAKTUYECKUX 3a/IaHHM,
MaTEMaTUYECKUX YTBEPXKIECHUH U JK3aMeEH
pOJIN AKCHOMATUKHU B IPOBEICHUU
JENYKTUBHBIX PacCyKICHUN
- 3HaHUE u IIPUMEHEHUE
HOHSTHHHOTO amnrapara o
OCHOBHBIM paszenam Kypca | Texkymmii KOHTPOJIb METOJIOM
MaTEMaTUKHU YCTHOT'O OIIpOCa, OLIEHKA
IIpP 19 - 3HaHHUE u [IPUMEHEHUE pPEe3yJIbTaTOB BHIITOJIHEHUS
JI0Ka3aTeabCcTB MpHU O0OOCHOBaHUHU MIPaKTUYECKUX 3aJaHUH,
MaTE€MaTU4YeCKNX YTBEPXKACHUN U JK3aMEH
pOJIM AKCUOMATUKU B INPOBEACHUU
JIEYKTUBHBIX PACCYKICHUI
- 3HaHUE u npuMeHeHue | Texkyluii KOHTPOJIb METOIOM
MOHATUHHOTO anmapara o YCTHOTO OIIpOCa, OLIEHKA
ITpP 20 OCHOBHBIM paszuenam Kypca pEe3yIbTaTOB BBIIOJIHEHUS
MaTE€MaTHKHU MIPAaKTUYECKUX 3a/IaHUM,
JK3aMeH
- 3HaHUE " IIPUMEHEHNE
MOHATUHMHOIO amnmapara o
OCHOBHBIM pasznenam Kypca .
MATEMATHKE Texymui KOHTPOJIb METOI0M
YCTHOT'O OIIpOCa, OLIEHKA
ITpP 21 ) SHAHHe 1 HPHMEHEHHE pPEe3yJIbTaTOB BBIIIOJIHEHUS
CTaHJAPTHBIX IIPUEMOB PEILICHUS .
palMOHAIBHBIX U UPPALUOHAIBHBIX, TPAKTHHECCKIX 3a/IaHHH,
[IOKa3aTENIbHBIX, CTEIECHHBIX, JK3aMeH
TPUTOHOMETPUYECKUX YPAaBHEHUUN U
HEPABEHCTB, UX CUCTEM
- 3HaHHUE 51 npuMeHeHne | Tekynuil KOHTPOJIb METOI0M
ITpP 22 CTAaHJAPTHBIX IIPUEMOB PEILICHUS YCTHOT'O OIIpOCa, OLEHKA

ocTpoeHus rpadukoB GyHKIUH,

pPE3yJbTATOB BHIITOJHEHUS
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- 3HaHHE u NpUMEHEHUE MPAKTUYECKUX 3aJaHHi,
MOHSATUUHOTO anmapara o 9K3aMEeH
OCHOBHBIM paznenam Kypca

MaTeMaTHKH,

- 3HaHWE U TMpPUMEHEHUE IyTeH

HAXO0XJICHUS palMOHAIBHOTO

pelieHus B HECTaHJIaPTHOMN

CUTYaIuu

- 3HaHHE u NpUMEHEHUE

CTAaHJAPTHBIX TMPUEMOB PEIICHUS
3a1ad4,

Texymui KOHTPOJIb METOIOM
YCTHOTI'O OIIpOCa, OLICHKA

ITpP 23 - 3HaHUE u IIPUMEHEHUE PE3yIbTAaTOB BBIIIOJIHEHUS
MOHSATHHHOTO anrapara 1o IIPAKTUYECKUX 3aTaHuM,
OCHOBHBIM pasznenam Kypca JK3aMEH
MaTEMAaTHKH;

- 3HaHUE u IIPUMEHEHUE

CTaHIapPTHBIX IIPUEMOB

HaXO0XICHUS IIPOU3BOHOM,

MHTETpaa,

- 3HaHHUE u npuMeHeHue | Texymmii KOHTPOJIb METOIOM
HOHSTHUIHOTO amnrapara o YCTHOTI'O OIIpOCa, OLIEHKA

[TpP 24 OCHOBHBIM paszaenam Kypca pe3yJIbTaTOB BBIIIOJIHEHUS
MaTEMAaTHKH; IIPAKTUYECKUX 3aaHU,
--IIPUMEHEHHE yMEHUs JK3aMEH
MOJIEJIMPOBaTh pPealbHbIE CUTYyalUH,

HCCIIEN0BATh IOCTPOEHHBIE MOJIENH,
MHTEPIIPETUPOBATh  IOJIY4ECHHBIN
pe3yJIbTaT
- 3HaHUE u [IPUMEHEHUE
MOHATHUIHOTO armapara o .

Texymui KOHTPOIb METOIOM
OCHOBHBIM paszuenam Kypca

YCTHOT'O OIIPOCa, OLIEHKA

MaTE€MaTHKHU

ITpP 25 pe3yJIbTaTOB BEIITOJIHEHUS

-3HaHHWE U INIPUMEHEHHE OCHOBHBIX .
MIPAaKTUYECKUX 3a/IaHUM,
IIPUEMOB apudmeTnyecKkux
. . JK3aMeH
JEHCTBUN c KOMIIJIEKCHBIMH
YU CIaAMHU
- 3HaHUE u [IPUMEHEHUE
MOHATHUIHOTO armapara o
OCHOBHBIM paszuenam Kypca
MaTe€MaTHKHU
- 3HaHUE u [IPUMEHEHUE .
Texymui KOHTPOJIb METOI0M
CTaHJAPTHBIX IIPUEMOB
YCTHOT'O OIIpOCa, OLEHKA
UCCIIEI0BAHNS CTaTUCTUYECKUX

IIpP 26 pPEe3yJIbTaTOB BBIIIOJIHEHUS

JTAHHBIX;

-3HaHHE€ U IPUMEHEHHE TOTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM
YUCIIe Ul ITOMCKA IIyTU PELICHUS U

HACCIIENOBAHUS CTATUCTUYECKUX
AHHBIX 51 COBMECTHOT'O
HaOJIFOIEHUS

MPAKTUYCCKUX SaIlaHHﬁ,
OK3aMCH
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ITpP 27

- 3HaHUE€ U NIPUMEHEHHUE MPOILIECCOB
" SIBJICHUM, HMEIONINX
BEPOSITHOCTHBIN XapakTep,
CTaTUYECKUE 3aKOHOMEPHOCTH B
peatbHOM MHpE;

-3HaHUE M INPUMEHEHHE OCHOBHBIX
MOHATUH  3JIEMEHTApHOM  TEOpUU
BEPOSITHOCTEM;

-3HaHWE€ U NPUMEHEHUE IPUEMOB
OLICHUBATh BEPOSATHOCTH
HACTYIUICHUS COOBITHIA B
IIPOCTEUIINX MIPaKTUYCCKUX
CUTYaIUAX u OCHOBHBIE
XapaKTEPUCTUKHU CIIy4aHBIX
BEJINYUH;

-IIPUMEHEHUE 3HAHUN COCTAaBIICHUS
BEPOSITHOCTHBIX Mozenen o
YCIOBUIO 33Ja4¥ W BBIYMCIICHUSA
BEPOSITHOCTH HACTYIUICHUS
coObITHI{, B TOM  4YHCIE C
IPUMCHEHHUEM dbopmyi
KOMOMHATOPUKH U OCHOBHBIX
TEOPEM TEOPUHU BEPOATHOCTEM;
-[IpUMEHEHUE METO/IOB
HCCIIEIOBAHUA CIIy4alHBIX
BEJIMYMHBI 110 UX PaCHpPEACIICHHUIO.

Texymui KOHTPOJIb METOI0OM
YCTHOT'O OIIpOCa, OLICHKA
PEe3yIbTAaTOB BBIIOJIHEHUS
IIPAKTUYECKUX 3aJaHU,
JK3aMEH

TIpP 28

- 3HaHUE u IPUMEHEHUE
MOHATHUIHOTO armapara o
OCHOBHBIM pazznenam Kypca
MaTEeMaTUKH;

-3HaHU U TPUMEHEHUE OCHOBHBIX
Teopem, Gpopmyi;

- YMEHHE JO0Ka3blBaThb TEOPEMBI U
HaxOJIUTh HECTaHJAPTHBIE CITOCOOBI
pelieHus 3a1ay;

-IIPUMEHATh OCHOBHBIE TOHSATHS O
MJIOCKUX W MPOCTPAHCTBEHHBIX
reOMETpUYECKUX  Qurypax, ux
OCHOBHBIX CBOMCTBAX;

-3HaHHE€ W YyMEHHUE paclo3HaBaTh
TeOMETPUUECKHIE buryps Ha
yepTexkax, MOJACNAX U B pealbHOM
MUpE;

-3HaHUS U MIPUMEHEHUE U3YUYEHHBIX
CBOICTBa reOMETpPUUYECKUX PUTYp U
dbopmyn JUTSt peuieHus
FeOMETPUYECKUX 3a/Jad W 33Jad ¢
MPaKTUYECKUM COJIEPIKAHHUEM;

Texymui KOHTPOJIb METOIOM
YCTHOTI'O OIIPOCa, OLIEHKA
PE3yIbTATOB BBIOJIHEHUS
MIPaKTUYECKUX 3a1aHUH,
JK3aMEH

TIpP 29

- 3HaHHUE u IIPUMEHEHUE
MTOHATHUITHOTO arnmapara 10

Texymui KOHTPOJIb METOIOM
YCTHOT'O OIIPOCa, OLIEHKA
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OCHOBHBIM pasnenam Kypca
MaTeMaTHKHU;

-3HaHUH ¥ TPUMEHCHHE OCHOBHBIX
TeopeM, hopMyI

PE3yJIbTATOB BHIITOJIHEHHUS
MPAKTUYECKUX 3aJaHU,
SK3aMeH

ITpP 30

- 3HaHUE u IPUMEHEHUE
MIOHATUIHOTO arnmapara 1o
OCHOBHBIM pazznenam Kypca
MaTEeMaTUKU;

-3HaHUH ¥ TPUMEHCHHE OCHOBHBIX
TeopeM, popmMyI

- 3HAHWE M MPUMCHEHHE MPUEMOB
aHaiM3a W CpaBHEHUSA  IIpU
pacro3HaBaHuU QUTYD;

- 3HAHUA u MNPUMCHCHUA
CTaHIapPTHBIX PUEMOB
OIIpe/ICTICHUS rE€OMETPHUYECKUX
BEJINYNH

Tekyimuii KOHTPOJIb METOJO0M
YCTHOTO OIpOca, OIEHKA
PE3yJbTaTOB BBIITOJIHEHHUS
MPAKTUYECKUX 3aJJaHHH,
JK3aMeH

ITpP 31

- 3HAHHE " PUMCHCHUE
MOHATUHHOTO arrapara o
OCHOBHBIM pazzaenam Kypca
MaTeMaTHKH;

-3HAHUM W TIPUMEHEHUE OCHOBHBIX
TeopeM, popmyi

- 3HAHHE " PUMCHCHUE
BEKTOPHOTO U KOOPJMHATHOTO
MeTo/1a npu peleHnn
reOMETPHUCCKUX 3a]1a4

Tekymuii KOHTPOJIb METOAOM
YCTHOTI'O OIpPOCa, OLIEHKA
PEe3yIbTAaTOB BBINOJIHEHUS
MPAKTUYECKUX 3aJaHHI,
9K3aMeH

TIpP 32

- 3HaHUE n MIPUMEHEHUE
JIOKA3aTeNbCTB MpPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUN U
pOJIM aKCMOMAaTUKHA B NPOBEACHUHU
JIETYKTUBHBIX PACCYKJICHUM;
-[IPUMEHEHUE MaTeMaTHYECKUX
MMOHATHH Kak BaKHEHIITIX
MaTeMaTHUYECKUX MOJICHSX,
ITO3BOJISIONTHX OITMCHIBATh Hu
U3ydaTb pasHble IPOLECCHl U
SIBIICHUS,

-IIPUMEHEHUE YMEHUS
MOJIETUPOBATh PEATIbHBIE CUTYAINH,
HCCIIEIOBATH MTOCTPOEHHBIE MOJIEIIH,
MHTEPHPETUPOBATH MOJTY4YECHHBIN
pe3yJIbTar;

Texkymui KOHTPOJIb METOIOM
YCTHOI'O OIIPOCA, OLIEHKA
PE3yIbTATOB BBIOJIHEHUS
MIPaKTUYECKUX 3a1aHUH,
JK3aMEH

[IpP 33

- 3HaHHUEC n IIPUMEHCHUEC
IpeJCTaBIeHUH O HEOOXOAUMOCTH
JI0Ka3aTeabCcTB IpU OOOCHOBAaHHUHU
MaTE€MaTUYECKUX YTBEPKICHUI;
-IIPUMCHCHUC AKCHMOMAaTUuKN B
IIPOBEACHUU JNENYKTUBHBIX
pacCyJIeHNH;

Texymui KOHTPOJIb METOIOM
YCTHOTO OIpOCa, OLEHKA
PEe3yIbTaTOB BBIIIOJIHEHUS
MPAaKTUYECKUX 3aJJaHHI,
JK3aMeH
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-IIpPUMCHCHUC MMOHATHHHOTO
arrmapara 1nmo OCHOBHBIM pa3JciiaM
Kypca Mar€éMaTuKH, -3HAHUC U
MNPUMCHCHUC OCHOBHBIX TCOPCM,

hopmyur;

- 3HaHUSA U YMEHHUS JOKa3blBaTb
TEOPEMBbI u HaXO/UTh
HECTAaHAAPTHBIE CIIOCOOBI pEIICHUS
3ajay;

-IIPUMEHEHHUE yMEHUI
XapakTepu3oBaTh IIOBEJICHHE
byHKIHH, KCII0JIb30BaTh

IMOJIYYCHHBIC 3HAHUA IJId OIIMCaHHA
1 aHaJin3a pCaJIbHbIX 3aBHCHUMOCTEH

JIP JIn4YHOCTHBIE pe3yJIbTaThl

JP1.1-13 Jloctuxenue JIMYHOCTHBIX

JIP2.1-25 pe3yJbTaTOB  HE BBIHOCUTCS Ha

JIP 3.1-3.5 WUTOTOBYIO OIICHKY OOy4Yaroluxcs, a

JP 4.1- 4.3 SIBIIAETCS peIMETOM OLICHKH

JIP 5.1-5.3 93G(HEKTUBHOCTH  BOCIIMTATEIHHO- VYcrHbIl onpoc

JIP 6.1-6.4 o0Opa3oBaTeNbHOMI JeATETbHOCTH [TpakTrueckue paboThI

JIP 7.1-7.4 00pa3oBaTebHON OpraHu3aluu | @pOHTAIBHBIN OIIPOC
00pa3oBaTeNbHbIX CHCTEM Pa3HOTO KonTponbnas pabota
ypoBHs.  OmEHKa  JIMYHOCTHBIX Bremonaenue
pe3yNIbTaTOB o0pa3oBaTeNnbHOI HK3aMEHALIMOHHOW PabOThI
NEeSITETPHOCTH  OCYIIECTBISIETCS B
XoJ1e BHEITHUX

HEeTNepCOHNUUITUPOBAHHBIX
MOHUTOPHUHTOBBIX UCCIEAOBAHUM.

ITo3HaBaTenbHbIE YHMBepcaJibHble YueOHble Aelicteus (IIYY 1)

nyyai.a-1.7 OrneHKa JOCTHKEHUST METaIlIPEAMETHBIX YcTHBIN onpoc

nyyjz2.a-2.4 pe3ynbTaTOB OCYIIECTBIISETCS [IpakTHuecKHe paboThI

nyyna3.1-3.8 aAMUHHUCTpauue  oOpa3oBaTenbHOM DpOHTANBHBII OIIPOC
OpraHu3allid B XOJ€ BHYTPEHHETO

KonTponbnas padora
Brimosninenue
HK3aMEHAllMOHHON padOThI

MOHUTOpPHUHTA

KoMMmyHuKaTHBHBIC YHHBepcaabHble yueOHble aeiicrBust (KYY ][

KYY/A1.1-14 OLeHKa JOCTUXEHUSI METaIlPEAMETHBIX YCTHBIN ompoc

KYYJ2.1-25 PEe3ynbTaTOB OCYIIECTBIISETCS [IpakTuuecKre paboTHI
ATMUHUCTPAITHEH obpazoBaTeIHbHOU DpOHTATBHEI OMPOC
OpraHM3alMi B XOJI¢ BHYTPEHHETO

KonTponpHas pabota
Brinosnenue
HK3aMEHAIIMOHHON PabOThHI

MOHUTOpPHUHTA
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