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AHHOTAIUSA YYEBHOTI'O ITPEIMETA
O MATEMATHUKA

OobsaacTh NnpuMeHeHUA pado4eil MporpaMmmMbl

PabGouass mporpamma y4eOHOTO mpeaMeTa SBISETCS YacTbi0 MPUMEPHOU
IPOrPaMMBbl TIOJITOTOBKH CIIEIIMAIMCTOB CpeiHero 3BeHa B cooTBeTcTBUU ¢ OI'OC
no crnemuanbHOocTH  (cmemumanbHOCTsM) CIIO  43.02.15 «IloBapckoe wu
KOHIUTEPCKOE N1e710», KBamudukanus « CernuaaucT TOBapCKOT0 U KOHIUTEPCKOTO

JAciiay.

MecTo y4eOHOr0o nmpeaMera B CTPYKType OCHOBHOI MNPo(eccuoHaIbHOI
o0pa3oBaTeIbHOM MporpamMmbl: y4eOHBII Ipeamer BXOJIUT B

npodeccruoHanbHbIN UK 00IIe00pa30BaTENHHBIX TPEIMETOB.

Heau m 3agaum y4yeOHOro mpeamera - Tpe0OBaHWS K pe3yJabTaTam
OCBOEHHUSI MpeMeTa:

Copnepxanue paboueil mporpamMmbl ydeOHOro mnpeamera «MaTeMaTHUKa»
HAIPaBJICHO Ha JOCTHKEHHUE CISAYIONIUX IIEJICH:

- obecneueHrne CGHOPMHUPOBAHHOCTH TIPEJACTABICHHA O COLHMAJIBHBIX,
KYJIBTYPHBIX U UCTOPUYCCKUX (haKTOpaX CTAHOBJICHUS MaTEMAaTUKH;

- oOecncueHue C(i)OpMHpOBaHHOCTI/I JIOTUYCCKOI'0, aJITOPUTMHUYCCKOTO H
MAaTEMAaTHYCCKOI'O MBIITJICHU A,

- obOecrnieueHre COOPMUPOBAHHOCTH YMEHUN MPUMEHSATh MOJYYCHHbIE
3HAHUS TIPU PEIICHUU PA3IMYHbIX 33/1a4;

- obecrieucHne C(i)OpMI/IpOBaHHOCTI/I HpCI[CTaBJ'IeHI/Iﬁ O MAaTCMaTHKC KakK
qaCTu O6HI€‘ICJIOBC‘{€CKOI\/JI KYJIbTYPBHI, YHUBCPCAJIbHOM S3BIKC HAyKH,
IMO3BOJIAIOIICM OIIMCBIBATHL U M3Y4aTh PCAJIbHBIC IIPOLCCCHI U SABJICHHA.

OcBoeHue COACPIKaHUA y‘{€6HOFO npeamMeTa «MaremaTuka» 0o0ecIeunBacT

JOCTHIXKCHHC 06y‘{aIOHlI/IMI/IC}I CICAYIOIUX PpC3YyJIbTATOB:

- JHIHOCTHBIX:
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JI1. ChopMupoBaHHOCTH MPEICTABICHUIN O MaTEeMAaTHKE KaK YHUBEPCAITbHOM
SI3bIKE HAYKH, CPEJICTBE MOJICIUPOBAHUA SIBJICHUI M MPOILIECCOB, UICSIX U METOAAX
MaTEeMaTHKH;

JI2. TloHuMaHue 3HAYMMOCTH MAaTEMAaTUKUA I HAayYHO-TEXHHUYECKOIO
nporpecca, CGHOPMHPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKe KaKk K 4YacTu
oOIIIEYeIOBEYECKON  KyJIbTypbl uYepe3 3HAaKOMCTBO C HCTOpPHEH pa3BUTUSA
MaTeMaTHKH, SBOJIOIIMEH MaTeMaTHIECKUX UJICH;

JI3. Pa3BuTHE JTOrM4eCKOro MbIIIIEHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHUs,
ANTOPUTMHUYECKOU KYJIBTYPhl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM
U Oyayted mpodecCuoHanbHON IeATeIbHOCTH, AJIS ITPOIOKEHU 00pa3oBaHus
¥ caMO0Opa30BaHUsI;

JI4. OBnanenne MaTeMaTHUYECKUMH 3HAHUSMU U YMEHUSIMH, HEOOXOAMMBIMU
B TIOBCCIHCBHOM JKW3HM, JUISI OCBOCHHUS CMEXHBIX €CTCCTBEHHO-HAYYHBIX
JUCIUIUTMH ¥ JAUCIHUIUIMH  TPO(EeCCHOHANBHOTO IUKIA, JUIS  TOJTY4YCHUS
oOpazoBaHusg B 00JIacTSIX, HE TPEOYIOIIUX YriayOJeHHOM MaTeMaTHU4eCKON
MIOJITOTOBKW;

JIS. ToTOBHOCTH M CHOCOOHOCTH K OOpa3OBaHUIO, B TOM YHUCIE
caMo00pa3oBaHUIO, Ha TPOTSDKEHWH BCEW KU3HW; CO3HATENIbHOE OTHOIIEHHUE K
HEeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOW MNpodecCHOoHaNbHON U
0OIIIECTBEHHOH EATEIILHOCTH;

JI6. TOTOBHOCTH M CMOCOOHOCTh K CaMOCTOSITEJILHOM TBOPYECKOW U
OTBETCTBEHHOM JICATCIBHOCTH;

JI7. T OTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYJHUYECTBY CO
CBEPCTHHKaMH B  00pa3oBaTelIbHOM, OOIIECTBEHHO  TOJE3HOH, y4eOHO-
UCCIIE0BATENBCKOM, POEKTHOM U IPYTUX BUAAX JIEATEIbHOCTH;

JI8. OtHomienne k mnpodeccHuOHaTbHON AESTEIHPHOCTH KaK BO3MOXKHOCTHU
ydacTusi B PEHICHWHU  JIMYHBIX,  OOIIECTBEHHBIX,  TI'OCYJapCTBEHHBIX,
oOLIeHAIMOHAIBHBIX TPOOIIEM;

- MeTanpeaMETHBIX:

MII1. VYMeHue CcaMOCTOSITEIbHO OMNPENEHATh LEIU JEATCIIBHOCTH U
COCTaBJIATH IJTAHEBI JIeATEIbHOCTH, CaMOCTOSTEIILHO OCYIIECTBIISTh,
KOHTPOJIMPOBATH U KOPPEKTUPOBATH JAEATCIHHOCTD;

MII2. YMmenue mpoIyKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B MIPOIIECCE
COBMECTHOM  JI€ATENbHOCTH, YYUTHIBATh [O3UIMH  JIPYTUX  yYACTHUKOB
NesTeNbHOCTH, 3P(HEKTUBHO pa3pemiaTh KOHPIUKTHL;
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MII3. Bnagenue HaBbIKaMH TTO3HABATEIFHOM, y4eOHO-UCCIIEIOBATEIIbCKON 1
MPOCKTHOM JICSITEILHOCTH, HAaBBIKAMHU pa3pelieHus MpoosieM; CIOCOOHOCTh U
TFOTOBHOCTbH K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUECCKUX 3a1ay,
MIPUMEHEHHIO PA3JIMYHBIX METOJO0B ITO3HAHUS;

MII4. 'oToBHOCTh M CHOCOOHOCTH K CaMOCTOSTEIbHOW WH()OpPMAIIMOHHO-
II03HABATEILHON JICATEILHOCTH, BKIIIOUass YMEHHE OPUCHTUPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX WH(POpPMAIIMM, KPUTUYECKH OICHWBATh MW HWHTEPIPETUPOBATH
UHGOPMAIIHIO, TIOTYYaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB,;

MIIS. Biagenue s3bIKOBBIMHA CPEACTBAMU: YMEHUE SICHO, JJOTUYHO U TOYHO
U3JIaraTh CBOKO TOUYKY 3PEHUs, UCIIOIb30BaTh aJCKBATHBIC SI3bIKOBBIE CPE/ICTBA;

MII6. Brnanenue HaBbIKaMH TO3HABATEIHLHON PEQIIEKCHU KAaK OCO3HAHUS
COBEpUIAEMBIX JEWCTBUA M MBICIHUTENIbHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBAaHHUIA;

MII7. lleneyCcTpeMIIEHHOCT B IIOMCKaX W INPUHATUM  PELICHUM,
CO00pa3UTENHHOCTh U UHTYUIIUS, PA3BUTOCTD MPOCTPAHCTBEHHBIX MPEICTABICHUN;
CIOCOOHOCTH BOCIIPUHMMATh KPAaCOTy U FApMOHUIO MUPA;

- IP€IMETHDBIX:

IT1. ChopmupoBaHHOCTH NMPEACTABICHUI 0 MaTEMaTUKE KaK YaCTH MUPOBOU
KyJIbTypbl M MECT€ MaTeMAaTHKXM B COBPEMEHHOW ITMBWJIM3AIlUM, CIOCO0ax
ONMCAHUSA SIBJICHUIM PEATbHOrO MUpPa HA MATEMAaTUYECKOM SI3BIKE;

I12. ChopMupoBaHHOCTHh MPEACTABICHUNA O MATEMaTUUYECKUX MOHSITUAX Kak
BAKHEUIIINX MATEMATHYECKUX MOJENAX, IMO3BOJISIONIMX ONUCHIBATh U H3y4aThb
pasHble IMPOLECCHl U SBJICHUS, NOHUMAHUE BO3MOXHOCTH AKCUOMATUYECKOIO
MIOCTPOEHUS] MATEMATUUECKUX TEOPHUIL;

I13. Brnanenue MetoiaMu A0Ka3aTelIbCTB U AIITOPUTMOB PEIICHUS, YMEHUE
UX IIPUMEHSATh, IPOBOAUTH JOKA3ATENbHbBIC PACCYKICHUS B XOJI€ PEIICHUS 3a1aY;

I14. BnageHue CTaHIApTHBIMM TMPUEMAMHM PEUICHHUS PAlUOHAIbHBIX U
VPPALHOHAIBHBIX, I0KA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM;

I15. CdopMupoBaHHOCTh TMPEACTABICHUM OO0 OCHOBHBIX TMOHSTHUSAX
MaTEeMaTHYEeCKOIro aHajiM3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTEPU30BaTh
noBeficHNe (YHKIMA, WCTOIB30BAHUE TOJYYCHHBIX 3HAHWM IS OMHUCAHUS U
aHaJu3a pealibHbIX 3aBUCUMOCTEN;

I16. Bnaz[eHHe OCHOBHBIMHU IIOHATHAMH O INIOCKHUX H IIPOCTPAHCTBCHHBIX
TCOMCTPHUUCCKUX q)HpraX, X OCHOBHBIX CBOﬁCTBaX; C(bOpMI/IpOBaHHOCTB YMCHUA
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pacro3HaBaTh reoMeTpudeckue (UTypbl Ha 4YepTekax, MOJEISIX U B PEalIbHOM
MUpe; TPUMEHEHUE M3YYEHHBIX CBOMCTB reOMeTpuuecKux ¢Guryp u hopmyin s
pEIICHUsI TEOMETPUYECKUX 3aJ1a4 U 33Ja4 C MMPAKTUYECKAM COJICPKaHUEM;

7. CdopmupoBaHHOCTh MPEACTABICHUNM O TIpolleccax U SBICHUSIX,
MMEIOIIMX BEPOSTHOCTHBIM XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHPE, OCHOBHBIX IOHATHUSAX AJIEMEHTApPHOM TEOPUU BEPOSITHOCTEH;
YMEHUUA HaXOIUTh W OILIGHMBAaTh BEPOSATHOCTH HACTYIUICHUS COOBITHH B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XaPAKTEPUCTUKHU CITyYaAUHBIX
BCJINYNH;

I18. Brnagenwe HaBbIKaMH MCIOJB30BAHHUS TOTOBBIX KOMIIBIOTEPHBIX
IpPOrpaMM MpHU PElICHUH 3a]au.

JInuHOCTHBIE pe3yIbTAThl Pean3alui NPOrpaMMbl BOCTIMTAHUS

JIP 2. IlposiBieHnE aKTMBHOM TI'PaXJAAHCKOW IMO3UIMHU, JEMOHCTPUPOBAHUE
IIPUBEPKEHHOCTU  IPUHIMIIAM  YECTHOCTH, IOPANOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKAss aKTHMBHOCTb M Y4YacTHE B CTYIEHYECKOM WU TEPPUTOPHUAIBLHOM
CaMOYIIpaBJI€HUH, B TOM YHCJIE Ha YCJIOBHAX JT0OPOBOJIbYECTBA, MPOAYKTHUBHOE
B3aMMO/JICHCTBUE U YYACTHE B I€ATEIbHOCTH OOLIECTBEHHBIX OpraHu3alui.

JIP 3. ColOnogeHue HOpM MPaBOIOpsKa, CIEIOBAaHUE HJeanam
rpaxJaHCKoOro oOIecTBa, obecrieueHrne 0e30MacHOCTH, MPaB U CBOOOJ TpaxiaaH
Poccuu. JIossIbHOCT K YCTAaHOBKAM U MPOSIBJICHUSIM MPECTaBUTENEH CyOKYIbTYP,
YMEHUE OTIMYUTh UX OT TPyNN C AECTPYKTHUBHBIM U JIEBUAHTHBIM I1OBEICHHUEM.
JIeMOHCTpUpOBaHUE HENPUATUS U MOPEAYNPEKIEHUS COLMAIBHO OMAcCHOIO
MOBEJICHUS OKPYKAIOIINX.

JIP 4. IlposiBieHne W JAEMOHCTPUPOBAHWE YBAXKECHHUS K JIOJSAM TpY.Ha,
OCO3HaHWE IEHHOCTU coOcTBeHHOro Tpyaa. CrpemiieHne K (HOPMHUPOBAHHIO B
CETEBOU cpefie TMIYHOCTHO U MPO(HEeCCHOHATFHOTO KOHCTPYKTUBHOTO «ITU(POBOTO
caenay.

JIP 5. JlemoHCTpHpOBaHME TMPUBEPKEHHOCTH K POJHOM KYJIbTYpE,
UCTOPUYECKON MaMsTH HAa OCHOBE JII0OBM K PojaumHe, pogHOMY Hapoay, Malion
pOAWHE, TPUHATHE TPAAUIMOHHBIX I[IEHHOCTEH MHOTOHAIMOHAIBHOIO Hapoaa
Poccun.

JIP 6. [IposBieHrne yBaXKEHUS K JIIOASM CTAPIIETO MOKOJCHUSI U TOTOBHOCTh
K YYaCTHIO B COLIMATIBbHOM MOJJIEPKKE U BOJIOHTEPCKUX JIBUKEHUSAX.

JIP 7. Oco3HaHKne MPUOPUTETHOM LIEHHOCTH JIMYHOCTH YEJIOBEKA; YBAKEHUE
COOCTBEHHOM U Uy>KOM YHUKAJIbHOCTU B PA3IMYHBIX CUTYaIUAX, BO BceX (popMax u
BUJIaX ACSATEIbHOCTH.
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JIP 8. IIposiBieHue ¥ JIEMOHCTPUPOBAHUE YBAXEHUSI K IPEICTaBUTEISM
Pa3TUYHBIX ATHOKYJIBTYPHBIX, COIMATBHBIX, KOHPECCUOHAIBHBIX M WHBIX TPYIIIL.
ConpruyacTHOCTh K COXPAHEHUIO, MPEYMHOKEHUIO U TPAHCISLUHUM KYJIbTYPHBIX
TpaavLNI U HIEHHOCTEW MHOTOHAIIMOHAIIBHOT'O POCCUMCKOTO FOCYyAapCTBA.

JIP 11. [IposiBieHne yBakeHHE K ICTETUUYECKHM IIEHHOCTSIM, OOJaJaHue
OCHOBaMH ACTETUYECKOUN KYIbTYpPBHI.

PexomMenayemMoe KOJTHYECTBO YaCOB HA OCBOEHHE MPOTPaMMbl Y4€GHOTO
npeaMera:
MaKCUMaJIbHBIA 00beM yueOHOM Harpy3ku oOydaromierocs 232 yac, B TOM YHUCJIE:
00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku oOyuatomerocs: 206 yacos,

CaMOCTOATENHLHON paboThl — 18 yacos.
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1. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEJIMETA

1.1. O0beM y4yeOHOro npeaMeTa U BUAbI y4eOHOH padoThI

. Oo0bem

Bun yueOHoM padoThl 4ACOB
MakcumMalibHasi yueOHasi Harpy3ka (BCero) 232
O0s13aTesibHasi ayIMTOPHAsi yieOHAasl HATPY3Ka (Bcero) 206
B TOM YHCJE:
[TpakTHyecKue 3aHsATHSI 50
KoHcynpranuu 2
CamocrosiTesibHasi padoTa o0ydaroierocsi (Bcero) 18
IIpomexkyTouHast arrecramus: - Au¢gepeHIUpPOBAHHBIN 3a4eT
(1cemecTp) - 3k3aMeH(2ceMecTp) 6
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1.2. TemaTnueckuii IVIaH U coJepkaHue Y4eOHOro npeamMera MATEMATHKA

HaumeHoBaHHe Pa3/IesioB 1 Copnep:kanne y4eGHOro MaTepHalia, CaMoCTOsITeIbHAsI PaboTa 06yqaomuxcs O0BbeM YacoB YpoBenb
TeM OCBOEHHSI

Pazgea 1. IloBTopenne Kypca MaTeMAaTHKH OCHOBHOM IKOJIBI 10+2(cp.)
Tema 1.1. IlonsiTue o Copaep:xxanne yueOHOr0o MaTepHaia 4 1,2
YyHcie U JeHCTBHA C JleficTBUS HAJT TOJOKUTEIBHBIMHA U OTPUIATEIIPHBIMUA YUCIIAMH, C OOBIKHOBEHHBIMH H IECITHUIHBIMU
yucjaamMu. Jipo6simu. JIeHCTBHS cO CTeneHsIMH, (OPMYIIbI COKpPAIIEHHOT0 YMHOKEHHSI.
Tema 1.2. YpaBHeHus U Conep:xanne yuedOHOTo MaTepHajia 2 1,2
HEpPaBEeHCTBA JluneiiHble, KBagpaTU4IHbIE, APOOHO-THHEHHBIE, IPOOHO-pAlMOHATBHBIC YPABHEHHUS! M HEPaBEHCTBA.

YpaBHEHUS C MOAYJIEM.

CamocTtosiTenbHast padoTa.

YpaBHEHUS C MOJTyIIEM 2
Tema 1.3. OYHKIUH H UX Cojaep:kanue y4eOHOro MaTepuasia 2 1,2
rpagpuxu OyHKIMA U cr1oco0bI ee 3aJaHus, 001acTh ONpeneneHus, 001acTh 3HAYCHUH, YeTHOCTh, HEUETHOCTb,

MOHOTOHHOCTb.
Tema 1.4 ITpoueHTsl, IIpodeccnonanbLHO-0pHEHTHPOBAHHOE CO/lep:KkaHue (coAepKaHne MPUKIATHOTO MOXYJIS) 2 2
HUCII0JIb30BAHUC [IpocThie B cTOXKHBIE TIPOIIEHTHI. Mcronp30Banne B TIpod €CCHOHANBHBIX 3aavax.
NPONEHTHBIX BLIYUCIEHHH
B NIpoeccHOHATIBLHOM
JAeATeIbHOCTH
Paznen 2. Crenenu u kopHu. CreneHHas, Moka3arejbHas U Jorapupmuueckas QyHKIuA 38+4(cp.)
Tema 2.1. CtenenHas Coaep:xkanue y4e0HOTo MaTepuaja 4 2
(ynkuus, ee cpoiicrea. [TonsiTe KOpHA N-oi CTENEHU U3 AEUCTBUTENBHOrO yKcia.. CBOMCTBAa KOPHS N-0i CTETIEHH.
IIpeodpa3oBanue [TpeoGpazoBanne HppallMOHATIBLHBIX BBIPAXKCHUH.
BBIPA’KEHHI ¢ KOPHAMU N-
0il cTeneHun
Tema 2.2. CoiicTBa Conep:xkanue y4eOHOro MaTepuaja 4 2
CTelneH! ¢ PAMOHAIbHBIM B
H NefiCTBHTEILHBIM [TonsiTHE cTENEeH! ¢ pallMOHAJIBHBIM MoKa3aTeneM. CTerneHHble GYHKINH, UX CBOMCTBA U IPa(UKH.
NoKa3aTeJsiMH
Tema 2.3. Pemenue Copep:xanne yueOHOT0 MaTepHaa 4 2
HPPANHOHAIBHBIX PaBHOCUIIBHOCTD HpPAaLIMOHAIBHBIX YPaBHEHUNW. MEeTObl UX PELICHUS.
ypaBHeHU#

9
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Tema 2.4. Ioka3zaTejJabHasa

Conep:xkanue y4eGHOro MaTepuajia

(pynkuus, ee cBoiicTBa. CreneHs ¢ TPOU3BOIBHBIM JCHCTBUTENLHBIM TIOKa3aTeraeM. OnpeeneHne moka3aTeaIbHOH QYHKINU 1 8
IToxa3aTesbHBIE ee CBOKCcTBa. 3HAKOMCTBO C IMPUMEHEHHEM NoKa3aTenbHol (QyHKINH. Perenne moka3zaTenbHBIX
YPABHEHUs M HEPABEHCTBA | vy, ppenpii MeTOIOM ypaBHMBAHMS MOKa3aTesel, METOJIOM BBEJIEHUs HOBOIi IIEPEMEHHOM,

(byHKIMOHAIBHO-TpaduueckuM MeToI0M. Perenne noka3aTenbHbIX HEPABEHCTB

Pemienne BapuaTUBHBIX 3a7a4. 2
Tema 2.5. Jlorapugm Conep:xkanue y4eOHOro MaTepuajia 4 2
yucja. CpoiicTBa
Jorapugpmon Jlorapudwm umncna, cBoiicta norapudma. Onepanus aorapuGMupoBaHusI.
Tema 2.6. Copaep:xxanne yueOHOT0 MaTepHaa 2 2
Jlorapupmuyeckas
dyHKIHs, ee cBOjiCTBa Jlorapudmuueckas GpyHkius, ee cBoicTBa U rpaduk. CpaBHEeHHE JTOrapr(pMOB.
Tema 2.7. Conep:xanune yueGHOTo MaTepuasia 10 2
Jlorapujmirieckue ITousTue norapudmuyueckoro ypaBHeHus. Oneparus IOTeHIUPOBaHUA. Tpy OCHOBHBIX METOZA
YPaBHEHHS 1 HEPABEHCTB .. o
a peleHus JIorapu(pMHUUECKUX YpaBHEHUN: PYHKIIMOHAIBHO-Tpaduuecknuii, METOA NOTCHINPOBaHHUS,

.METOJI BBEJICHH: HOBOH IIepeMeHHO#. JlorapudpMudeckrne HepaBeHCTBA

CamocTtositenbHast padora.

2

.Pemenne BapuaTuBHBIX 3a/]ad.
Tema 2.8. Jlorapu¢gmsl B IIpodeccnonaibLHO-0pHEHTHPOBAHHOE CO/lep:kaHue (coAepKaHNe MPUKIATHOTO MOAYJIA) 2 1,2
TIPUPOLE M TEXHUKE [Tpumenenue norapudma. Jlorapudmudeckas cnupans npupose. Ee MaTeMaTrnueckue CBOMCTBA.
Pa3zgea 3. IIpsimblie M IUIOCKOCTH B IpocTpaHcTBe. KoOpaAMHATHI M BEKTOPHI B IPOCTPAHCTBE 24+2(cp)
Tema 3.1. OcHOBHBIC Copep:xxanne yueOHOT0 MaTepHaia 4 2

MOHATHUSA CTEPEOMETPHH.
PacnoJio:keHue NpaMbIX U
INIOCKOCTEH

[Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MPsAMas, INIOCKOCTh, TPOCTPaHCTBO). OCHOBHEIE
aKCHOMEI cTepeomeTpun. lepecekaromuecs, mapauieabHbIe U CKPEIIMBAIOIINECS TIPSMBIE. YTOI
MEXAY OPSIMBIMU B IpocTpaHcTBe. [lepnenaukyasipHOCTh NpsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE

(burypsl.
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Tema 3.2. Copaep:xxanne yueOHOT0 MaTepHuasia 6 2
ITapajnejbHOCTD
NpPSMBbIX, PSIMOH U
IJI0CKOCTH, IJI0CKOCTeH

[Tapannensusie npsimMas ¥ ockocTb. Onpenenenue. [Ipusnak. Cpolictea. [lapannenbHbie MIOCKOCTH.
Omnpenenenue. [Ipusnak. CoiicTBa. Terpasap u ero anmeMeHTsl. [lapanmienenumes 1 ero 3IEMEHTEHI.
CBolicTBa MPOTUBOIIOIOXKHBIX I'paHEl U AMAaroHanel napamwienenunena. [loctpoenre 0CHOBHBIX
CCUCHMH.

CamocrosiTeibHas padora. 2

Koncnekr no teme: «Terpasap. [lapaniaenenunen»

Tema 3.3. [lepnenaukynsapusle npsMele. [lapamiensHeie npsMble, NEPISHIUKYISPHBIE K III0CKOCTH. [Ipu3Hak 6 2

IlepnenauKyasipHOCTD HNEPIEHANKYIIIPHOCTH MPSIMON U m1ockocTu. Ilepnennukynsap u HakinoHHas. Teopema o Tpex
NPAMBIX, IPAMOM U

. NEepICHANKYJIIApax. Vron MCXKAY HpHMOﬁ U IJIOCKOCTHIO. YTO01I MCKAY IIIOCKOCTAMMU.
IVIOCKOCTH, IVIOCKOCTECH

[TepneHnuKynspHBIE IIIIOCKOCTU. PacCTOSAHMS B IIPOCTPAHCTBE.

Tema 3.4. [Ipsimble u IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COeP:KaHue (Codep:KaHNe NPUKIATHOTO MOTYJIs1) 2 2
MJIOCKOCTH B
NMPAKTHYECKHUX 32/1a4aX

Pacnonoxenne mpAMbIX U TUIOCKOCTEHN B OKpyXarolieM Mupe. PereHne npakTHKO-OPHEHTHPOBAHHBIX
3ajad.

Tema 3.5. KoopaunaTtsl n Copaep:xxanne yueOHOr0o MaTepuajia 6 2

BEKTOPLI B IPOCTPAHCTBE | J[oHsATHE BEKTOpa B IPOCTpaHCTBE. JleCTBUS HaJ BEKTOpaMHU: CI0KEHUE, BRBIUUTAHUE, YMHO)XKEHUE HA
qrcio. J{eKkapToBbI KOOPAUHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAaHCTBE U OMEPALIU C BEKTOPAMH.
CxkansapHoe nmpousBeieHre BeKTopoB. [IpocTeiiiue 3a1aun B KOOpAUHATaX

Tema 3.6. YpaBHeHue VYpaBHenue chepsl.

ctepnl

Pa3znea 4. OcHoBbI TpUroHOMeTpun. Tpuronomerpudeckue GpyHKIumn 34+2(cp)

Tema 4.1. Coaep:xkanue y4eOHOro MaTepuajia 6 2
Tpuronomerpuueckue Pagnannas Mepa yria. [ToBOpoT TOUKH BOKpYT Havana koopauHat. OnpeneseHne cuayca, KOCHHYca,

(yHKIHMHM NPOM3BOJIBHOIO | TAHI'CHCA M KOTAaHTeHCA. 3HAKU CHHYCA, KOCHHYCA, TAHTEHCA U KOTAHT€HCA MO YETBEPTSIM.

yria. OcHOBHBIe 3aBHCUMOCTb MY CHHYCOM, KOCHHYCOM, TAHICHCOM W KOTAHT€HCOM OJIHOT'0 M TOT'O XKe YIJIa.

TPUTrOHOMETPHYECKHE Tpuronomerpudeckue Toxxaecta. [IpeoOpasoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAKECHUH.

TOXK/IECTBA CuHycC, KOCHHYC, TAH['€HC M KOTAHT'€HC YIJIOB O ¥ — (L.

Tema 4.2. ®opmyJibl Coaep:xkanue y4eOHOro MaTepuaja 4 2
NpUBeIeHHsI dopMyJIbl IPUBEJCHUS ¥ X UCIIOJIF30BAHKE B YIPOIESHHH BhIPAKCHHH.
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Tema 4.3. ®opmyJisl Copep:xanne yueOHOT0 MaTepHaIa 4 2
CI0KEeHHs U UX ciaedcTBHs, | ®opmyrsl cnoxenus. CnenctBus u3 GopMmyi cioxxeHus. opMyIbl JBOHHOTO U TTOJIOBHHHOTO
ABOMHOIO ¥ MOJOBMHHOIO | apryMeHToB. [IpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKCHHIA.
aprymeHTa
Tema 4.4. Copep:xanne yueOHOro MaTepuajia 4 2
Tpuronomerpuueckue O0acTp onpeneneHnss ¥ MHOKECTBO 3HAYCHHH TPHTOHOMETpUYeCKHX QyHKIuA. YETHOCTD,
(yHKUMH ¥ MX TPaduKH, HEYETHOCTB, IEPUOIUYHOCTh TPUTOHOMETpHUecKuX (yHKuuid. CBoiicTBa 1 rpaduku GyHKUHUN y = cOS
OCHOBHbBIE CBOHCTBA X,y =sinXx, y = tg x, y = ctg X. Cxatue u pactskeHne rpauKoB TPUTOHOMETPHUECKUX (PYHKIHH.
(pyHxunmii. [TpeoOpazoBanue rpaKOB TPUTOHOMETPHUESCKUX QYHKITHH
Tema 4.5. O6paTHbIe Coaep:xkanue y4e0HOro MaTepuasa 4 2
TPUTrOHOMeTPHYEeCKHe .
OOpaTHBIE TPUTOHOMETpPUYECKHE (QYHKIIMH U UX CBOICTBA.
byHkuum
Tema 4.6. Copep:xxanne yueOHOT0 MaTepHaa
Tpuronomerpuyeckne 12 2
yYPaBHeHUs M HEPaBeHCTBA
YpaBHeHHUE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHUE tg X = a, ctg X = a. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUI OCHOBHBIX THUIIOB: IPOCTEMIINE TPUTOHOMETPUYECKHUE YPABHEHUS,
CBOAAIINECS K KBaPaTHBIM, PEIIaeMble pa3IoKeHNEeM Ha MHOKHTENH, oqHopoanble. [Ipocreiimme
TPUTOHOMETPHUYECKHE HEPABEHCTBA
CamocrosiTennbHast padora. 2
Peutenne BapuaTHMBHBIX 3a7a4
Pa3znen 5. DyHKUMH, HX CBOMCTBA M rPauKH 10+2(cp)
Tema 5.1. ®ynknun, ux Copep:xanne yueOHOT0 MaTepHaIa 4 1,2
CBOJlicTBa OyHKIMS: oNpeieieHre, OCHOBHBIC Kitacchl. O01acTh ONpeNeNICHUs U 00JacTh 3HAaYCHUH (PyHKIIHH.
CBoiicTBa (DYHKIIUH: YETHOCTh, HEYETHOCTh, OIPAHUYCHHOCTb, IEPUOAUIHOCTH, MOHOTOHHOCTD,
sKkcTpeMyMbl. Hanbomnbiee 1 HanMeHblIee 3HaueHNs QyHKIuu. I'padraeckast HHTepHIpeTaIys.
CamocTrosiTenbHasi padoTa. 2
CaoiicTBa pyHKINI B IPUPOJE U TEXHUKE
Tema 5.2. O0paTHas Copaep:xxanne yueOHOT0 MaTepHaJia 2 2
$ynkuns u ee cBoiicTBa OGparHas GyHKIMS, ee cBoiicTBa 1 rpaduk. [Tocrpoenue rpahukoB 0OPaTHBIX TPUTOHOMETPUUCCKUX
¢byHKIUH.
Tema 5.3. [IpeoopazoBanue | CogepxxkaHue yueOHOro MaTepuaa 4 2
rpaduxon [IpeoOpazoBanre rpadyKOB: MapalICILHBIN MIEPEHOC, PACTHKEHNE/CKATHE, OTOOpasKCHHE.
Pa3nen 6. MHOTOrpaHHMKY H TeJIa BPAILICHUSA 30+2(cp)
Tema 6.1. MHororpannukn | Copep:kanue y4eGHOro MaTepuasa 2 2

MHororpaHHUK U ero 2JIeMeHThl. Briykiibie MHOrorpanHukH. Teopema Oiinepa. [IpaBunbHbIe
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MHOT'OI'paHHUKH.

Tema 6.2. [Ipusma, Coaep:xanne yueGHOI0 MaTepHaJia 10
napajuiesenunes, Kyo, [Ipu3ma (HakIOHHAs, psMasi, MpaBmuIbHAsA) U e€ aneMeHTsl. [lapamnenenunen. CBoiicTBa
NUPaMHUAA U UX CeYeHHs npsMoyroasHoro napauenenunena. Ky6. [lupamuna u e€ snementsl. [IpaBunbaas nupamua.
Yceuennas nupamuaa. [lnomany noBepXHOCTEH MHOTOTPaHHUKOB.
Tema 6.3. Tena Bpamenusi | Conep:kaHue yuedOHOro MaTepuaJia 8 2
Hunmuaap, konyc. OCHOBHBIE CBOHCTBA PSMOT0 KPYrOBOTO LIMJIMHPA, IPSMOT0 KPyrOBOTr0 KOHYca.
N3o0pakenue e BpalieHus Ha TiockocTH. [Ipenctarienue 00 yceuéHHOM KoHyce. CeueHust KoHyca
(mapasienbHOe OCHOBAHMIO U MPOXOJIAIIEE Yepe3 BEPIIMHY), CEUeHUs UIHHAPa (TIapauiebHo U
TIePIICHINKYISIPHO ocH). Pa3BépTka munmmHapa u koHyca. [lomamnm moBepXHOCTEH Te BpaleHU .
Tema 6.4. Cepa u map Coaep:kaHue y4eOHOro MaTepHasia 2 2
Cdepa u map. Ceuenus mapa. [Inomans nonHoi noBepxHOCTH 1mapa. Bzaumuoe pacnonoxeHue
cdepsl u mnockoctH. KacarenbHas iIockocTs K cdepe.
Tema 6.5. O0beMbl Conep:xanue y4eOHOro MaTepuaJia. 8 2
reoMeTpUYECKUX TeJ
O0beM nmpssMoyronpHoro nmapauienenunena. Oovem kyda. OObeMbl PSMOI MTPU3MBI U IUJIMH/PA.
O06bembl mupamMuibl U KoHyca. O6beM mapa. O6beMbl yCeUSHHON MUpaMHUIbl H YCEYEHHOTO KOHYCA.
CamocTrosiTeibHas padoTa. 2
Odopmienne aapboMa reoMeTpHYECKHX TeJl.
Paznea 7. [IpousBoaHasi u nepBooOpa3Has GyHKIUM 36+2(cp)
Tema 7.1. [lonsitue Copepxxanne yae0HOr0 MaTepHaia 8 2
npousBoaHoi. ®opmyJibl u | [Ipupanienue aprymenra. [Ipupamenue pyHkiun. 3aiadu, TPHBOISIIME K MTOHATHIO TIPOU3BOIHOM.
npasuJjia OnpeneneHne NPOU3BOJHON. ANTOPUTM OThICKaHUs pou3BoaHON. Dopmyisl quddepeHuupoBaHus.
auppepeHupoBaHUs [papuia nuddepeHunpoBanusl.
Tema 7.2. [lousiTHe 0 Coaep:xkanue y4e0HOro MaTepuaja 2 1,2
HenpepeIBHOCTH QyHKUMH. | [ToHsTue HenpepbiBHOH QyHkiuu. CBolicTBa HenpepbIlBHON QyHKIMH. CBA3b MEX/TY HEMPEPHIBHOCTHIO
MeToa MHTEpPBaJIOB u ¢ depeHINpPyeMOCThI0 QYHKIMH B TOUKE. AJTOPUTM pELICHMs] HEPaBeHCTB METOIOM HHTEPBAJIOB.
Tema 7.3. Copep:xanne yueOHOT0 MaTepHaia 4 2
I'eomeTpnueckmii n I'eomeTpudeckuii cMBICT TPOU3BOAHON QYHKIIMHU — YTIIOBOM KO PHUIMEHT KacaTenbHON K rpaduky
(puznueckuii cMbICI (GYHKIIUY B TOUKE. Y paBHEHUE KacaTelIbHOH K rpaduKy QYHKIHUU. ANTOPUTM COCTaBJICHUS YpaBHEHUS
NPOU3BOIHOI KacatenbpHOU K rpaduky dynkimm y=f(x).
Tema 7.4. MOHOTOHHOCTH Conep:xanne yueOHOTo MaTepHuajia 4 2
¢pynknun. Touku Bospacranue u yobiBaHue (yHKIUH, COOTBETCTBUE BO3PACTaHUA U YObIBaHUS (PYHKIIMU 3HAKY
IKCTpeMyMa MPOU3BOJHOM. 3aJa4ll HA MAKCUMYM I MUHUMYM. AJITOPUTM MCCIe0BaHUS PYHKIIMH U ITOCTPOCHUS
ee rpaduKa ¢ IOMOIIBI0 TPOU3BOAHOM.
Tema 7.5. UccnenoBanue Coaep:xkanue y4e0HOro MaTepuaja 4 2

¢yHKUMHU ¥ OCTPOEHHUE
rpa¢ukoB

UccnenoBanne ¢GyHKIMHE HA MOHOTOHHOCTD U TIOCTPOEHHE TPaUKOB.
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Tema 7.6. HanOonbiee u IIpodeccnonaibHO-0pHEHTHPOBAHHOE CO/lep:KkaHue (coAepKaHNe MPUKIATHOTO MOXYJIS) 4
HanMeHbIllee 3HAYeHUS — —
dyHKIHH Haxoxnenne HanOoIbIIEro ¥ HANMEHBIIIET0 3HAYeHNH (DYHKIIHIA, TOCTPOeHHE TPadUKOB C

MCIOJH30BAHMEM allapaTa MaTeMaTHIeCKOro aHajmn3a.
Tema 7.7. IlepBooOpasnas | Copep:kaHue y1eOHOr0 MaTepHaia 4
¢pynkuun. [IpaBuio O3HaKOMJIEHHE C TIOHATHEM WHTerpaia 1 mepBoodpasHoi g ¢pynkuuu y=f(x). Pemenue 3agau na
HAXO0K/ICHUSA CBSI3b MIEPBOOOPA3HOI U €€ IPOM3BOIHOMN, BBIYHCICHUE TIEPBOOOPA3HON TS JaHHOW (YHKLIWH.
NnepBoo0pa3HbIX Tabnuua GopMys Uit Hax0XIeHHsI TepBo0Opa3HbIX. M3yueHne mpaBuiia BEIYUCICHUS EPBOOOpa3HON.
Tema 7.8. Iliiomans Conep:xkanmne y4e0HOro MaTepuasia 6
KPUBOJIHHEAHOM 3agauu, TpUBOJAIINE K MOHATUIO OMPEAEICHHOI0 HHTErpaia — O BHIYUCICHUHU TIOUIaAN
Tpanenuu. Popmyiia KPUBOJUHEHHON Tpanenuu. [loustue onpenenénHoro narerpaia. ['eomerpuueckuii U Gpu3nvIecKuit
Hrrorona-Jleiidonnua CMBICJI OIIpeielieHHoro uuTerpana. ®opmyna Hetotona — JleliGuuua. Pemenne 3a1a4 Ha IpUMEHEHUE

WHTErpaJia Juls BEIYUCIeHUs] GU3NUECKUX BEMYMH M TUIOMIAIeH

CamocrosiTesibHast padoTa. 2

CgoiicTBa onpee/IeHHOT0 MHTErpaJia, ¢ NpuMepaMu.
Paznea 8. KomOunaropuka, 3jieMeHThI TEOPUU BEPOATHOCTE M MATEMAaTHYECKON CTATHCTUKH 24+2(cp)
Tema 8.1. DjeMeHTBI Copaep:xanne yueOHOTo MaTepuasia 6
KOMOMHATOPUKH

OnpeneneHne OCHOBHBIX MOHATUH KOMOWHATOPUKY: IEPECTAHOBKH, COYETAHMS, PA3MEILCHHSL.

Tpeyronsnuk ITackans. buaom HeloTona. CBoiicTBa OMHOMHATIBHBIX KOG OUIIMEHTOB.

CamocrosiTeibHas padora. 2

PelieHue BapuaTHBHBIX 32/124.
Tema 8.2. CoObITHE, Coaep:xanne yueOHOTo MaTepuajia 8
BEPOSTHOCTH COOLITHS. CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHH. Y CIIOBHAA
Cioxenne 1 yMHOKeHHe BEPOATHOCTB. 3aBUCHMbIE H HE3aBUCHMEIE COOBITHS. TeopeMbl 0 BEpOATHOCTH TIPOM3BEICHUS COOBITHIl
BEPOSITHOCTEH
Tema 8.3. BeposiTHOCTH B IIpodeccnonaibLHO-0OpHEHTHPOBAHHOE CO/lep:kaHue (coAepKaHNe MPUKIATHOTO MOXYJIA) 2
npogeccuoHAIBHBIX — —
. OTHOCUTENBHAS YaCTOTa COOBITHS, CBOMCTBO ee YCTONIMBOCTH. CTaTUCTHYECKOE OIPE/ICIICHIE

BeposiTHOCTH. OlieHKa BEPOSITHOCTH COOBITHSL.
Tema 8.4. luckpeTHasn Copep:xxanne yueOHOT0 MaTepHaia 4
cJiyvyaiiHasi BeJMYNHA, - - —
3AKOH €€ PACHpE/Ie/IeHHS Buner CIIyaHHbIX BETHIHH. OmnpeneneHne TUCKPETHOW CIyIaifHON BETHIHHBI. 3aKOH paclpe/IesIeHus

JIUCKPETHOW CIyJaiiHOW Benn4rHbl. Ee dnciioBble XapaKTepUCTHKH
Tema 8.5. DjiemeHTBI Copepxanne yueOHOT0 MaTepHaa 4
MaTeMaTHYeCKOH [lepBuuHas 00paboTKa CTATUCTUYECKUX AAHHBIX. UNCIIOBBIE XapaKTEPUCTHKH (CpenHee
CTATHCTHKHA apudMeTnieckoe, MeIrana, pazMax, nucnepcust). Pabora ¢ Tabnunamu, rpadgukaMu, quarpaMMaMH.

Bceero: 206+18(c.p)
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Jlis XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOr0 MaTepHralia UCIOIb3YIOTCA ClIeyIone 0003HauYeHMS:
1. — o3HaKoMHTENBHBIN (y3HABaHHE paHEE 3YUEHHBIX OObEKTOB, CBOWCTB);
2. — penpONyKTHUBHBIHN (BBIIOJIHEHUE AESITEIbHOCTH O 00pa3ily, MHCTPYKIMU WM HOJ PYKOBOJICTBOM);

3. — IPONYKTHBHBIN (TUTAHUPOBAHHUE U CAMOCTOSTEIHHOE BHITIOTHEHUE JIEITEITLHOCTH, PEIICHNE TPOOIeMHBIX 33/1a4).
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2. YCJIOBUSA PEAJIMBAIIMA TTPOT'PAMMBI YYEBHOI'O NIPEJIMETA
2.1. TpeOoBaHusi K MHUHMMAJBLHOMY MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecrneyeHHIo:
Peanuzarus nporpaMMbl AUCIUIUIMHBI TPEOyeT HAIMUYUS yueOHOTo KaOuHeTa

«Marematuka.
Oo0opynoBanue yueOHOro KaOMHeTAa:

- MOCAJI0OYHbIC MECTA MO KOJUYECTBY 00yUarOIIUXCS;
- pabouee MECTO MpernojaBaTes;
- KOMIUIECKT y4eOHO-HAJISIAHBIX TOCOOUHA.

Texnnuyeckue cpeacTBa 00y4yeHuUs :

- KOMIIBIOTCPHAA TCXHUKA,
- HHTCPAKTUBHAA JOCKA C JIMICH3NMOHHBIM IIPOTPaMMHBLIM obecrieueHrEM U

MYyJIbTUMEINAHAS YCTAaHOBKA.

2.2. UupopmanuoHHoe odecriedeHne 00ydeHus:
[lepeuenb  pekoMeHAyeMbIX  y4eOHbIX  u3AaHuii, VIHTepHET-pecypcos,

JIOTIOJTHUTENIbHON JTUTEPATYPHI.

OCHOBHBIE UCTOYHHUKH .

1. Marematuka: anreOpa ¥ Hadaja aHaiau3a, reomeTpus. Anredpa W Hayaja
MaTemathueckoro ananusa. 10-11 kmaccel: y4e6. anst oOrieoOpa3oBar. OpraHU3aIlni:
06a30BbIi 1 yrayos. ypoau / LIILA. AnmumoB u ap. — 9-e uzn. — M.: [Ipocsemenune, 2021.
—463c.: un. -

2. Maremaruka: anreOpa M Hauyana aHanuza, reomerpus. ['eomerpusa.l10-11
KJacchl: yuel. /s o0mieoOpa3oBaT. opranuzamuii: 0a3oBeiii u yriny6sa. yposuu / JI.C.

ATtaHacsiH u ap. — 8-¢ u3a. — M.: IIpoceemenue, 2020. — 287c.: wi. — (MI'Y — mikore).

3. bammakoB M. . MaremaTtuka: yueOHUK JUIsl CTYA. YUPEKACHUN cpea.npod.
oOpazoBanusi. — M., Uza.entp «Axkagemusi», 2025. — 288 c.: ¢ ni.

4 bammakoBM.N.3anaunuk-M.. U3n.uentprakanemus 2025r.432ctp.

JIOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMMUCHIO 16
MOYY "UKT", XypTuHa JltoboBb SAkoBneBHa, AMpekTop 19.10.25 11:13 (MSK) Ceptudukat 020916D70024B336844CFCA8C7949BB0OC6




JlonmoJiHMTEBHAS JIUTEpPaTypa:

1. EpmoBa A.Il.,, T'omo6opoarko B.B. CamocrosiTebHbIE W KOHTPOJIBHBIE

paboThl To anredpe W Havanam aHanmsa g 10-11 kmaccoB. — 5-e¢ uza., uchp. — M.:

NIIEKCA, - 2021. - 224c.

2. EpmoBa A.Il., T'onoGoponpko B.B. CamocTosiTeNibHBIE M KOHTPOJIbHBIC
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3. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O

Koutpoas u

«Marematukay:

MPAKTUICCKUX SaHHTHﬁ,

INPEIMETA

OIlEHKA  pe3yJIbTaTOB

OCYHICCTBILACTCA IMpCrogaBaTciicM B

TCCTUPOBAHUA,

HHANBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJ'IGIIOBaHI/If/'I.

OCBOCHUA

Imponecce

y4eOHOro  MpeamMeTa

IMPOBCACHUA

a TakxKiKC BbIIIOJIHCHUA 06y‘{aIOHII/IMI/IC}I

XapaKTepHCTI/IKa OCHOBHbBIX BU10B

(I)OprI U METOAbI

Conep:xanue
Py — AesITeJIbHOCTH 00y4aromerocs KOHTPOJISA M OLleHKH
Y (Ha ypoBHe y4eOHBIX IelCTBHI) pe3yJibTATOB 00Y4YeHUs
Auredpa

Pa3Butue noHsaTHA
0 UHcIIe

BoinonHaTe  apudmernueckue  JEHCTBUS  HaJ
4HuCJIaMH, CcodyeTass YCTHbIE U NHCbMEHHbIE | -OeHKa yCTHOrO OTBETa
IIPUEMBI;

-OneHKa peneHus THIIOBBIX
HaxoIuTb OWMOKM B  IpeoOpa3oBaHUAX MU

BBIUUCICHUAX (OTHOCHTCSA KO BCEM IIyHKTam
IIPOrpaMMBbl).

3aJlaHui
-Otenka paboThI €
KOHCITEKTOM

KopHu, crenenu,
J0rapuQmbl

O3HaKOMUTBCSI C IMOHATHUEM KOpHS N-U CTENEHH,
CBOICTBaMH  pPAJUMKIOB M C  IpaBUIaMH
CPaBHEHHEM KOpPHEH.

-O1ieHKa pelieHus 3aJaHui
o obpasiy
-O1eHKa yCTHOro OTBETa

@opMyJIHpOBaTh ONpPENEICHUE KOPHS M CBOMCTBA
KOpHEH. BbIYMCIATE U CpaBHUBATH KOPHH, J€NaTh
NPUKHUIKY 3HaueHus KopHs. IIpeoOpa3oBbiBaTh
YHCIIOBbIE U OYKBEHHBIE BBIPAXKEHHUS, COJIEprKaIlIne
pajuKabl.

-OneHKa OTBETOB Ha
KOHTPOJIbHEIE BOIIPOCHI
-OneHka pemnieHus: 3agaHui
o 00pa3Iy

BrImonHATE pacdeTsl mo GopMyIiaM, CoepKaIium
paauKabl, OCYIIECTBIISAS HEOOXOINMBIE
MOJICTAHOBKH H NMPE0OPa30BaHMUS.

-Otenka paboThI €
KOHCIICKTOM

-OlLieHKa pelieHus 3ajaHuid
110 00pa3Iy

Onpenenars paBHOCWIBHOCTb — BBIPAXKEHUH €
pagvKagaMu. Pemats UPPALMOHAIILHBIE
YpaBHEHUS.

-Omnenka paboThI ¢
KOHCIIEKTOM

-OneHka pemieHus: 3aJaHui
10 00pa3Ily ¥ THIIOBBIX
3aJa”Hui

O3HAKOMUTHCA C HOHATHEM
NENCTBUTEIBHBIM ITOKA3aTENIEM.

CTCIICHU C

-Onenka paboThI ¢
KOHCIIEKTOM

HaXOI[I/ITI) SHAYCHHA CTCIICHHU, HUCIOJIB3YySA IIPpU
HeO6XOI[I/IMOCTI/I HHCTPYMCHTAJILHBIC CPCACTBA.

-OneHka pemenus 3agaHui
10 00pa3Ily ¥ THUIOBBIX
3aJlaHui

3anuchiBaTh KOPEHb N-i CTENIEHU B BUJIE CTETIEHU C
JIpOOHBIM MMOKa3aTeneM U Ha0O0pOT.

-OneHka pemeHus 3agaHui
o 00pa3Iy

-O11eHKa YCTHBIX OTBETOB Ha
BOTIPOCHI

DopMyJMpPOBATH CBOMCTBA CTENEHEH. BhIUMCIATH

-Ornenka paboThI ¢
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CTCIICHU C palUOHAJILHBIM IIOKAa3aTCJIEM, ACIATh
IIPUKUIKY 3HaA4YCHUA CTCIICHU, CpaBHUBATb
CTCIICHU.

KOHCIIEKTOM
-OueHka peneHus 3aJaHui
1o 00pa3ily U TUTIOBBIX
3aJaHui

[IpeoOpa3oBbIBaTE  YHUCIOBBIE H  OYKBEHHBIC
BBIPXKEHUS, COJEpKallie CTEINEeHU, MPUMEHS
cBoiicTBa. Pemnate moka3zarenbHbIe ypaBHEHUSI.

-Ornenka paboThI ¢
KOHCIIEKTOM

-OneHka pemeHus 3agaHui
10 00pa3Ily ¥ THUIIOBBIX
3aJlaHui

-O1eHKa pelieHus
BapUAaTHBHBIX 3aJJaHUI

O3HakOMUTBCSI € TOPUMEHEHUEM KOpHEH W
CTENEHEH MTPU BBIYMCIICHUH CPEIHUX, IPU JEICHUN
OTpe3Ka B  «30JIOTOM  ce4eHMW». Pemarts
MIPUKJIAIHBIE 33Ja4M HA «CJI0KHBIE ITPOLIEHTHD.

-Ornenka paboThI ¢
KOHCIIEKTOM

-OneHka pemeHus 3agaHui
10 00pa3Ily ¥ TUIIOBBIX
3aJjaHu

-O1eHKa BBITTOJIHEHUS
JIOMaIIHEeW KOHTPOJIbHOU
paboTHI

[IpeoOpazoBanue
anreOpandecKux
BBIPAXKEHUM

BrimonssaTe npeoOpa3zoBaHus BBIPAKECHHUI,
npuMeHsst (OpMyJibl, CBS3aHHBIE CO CBOMCTBAMHU
CTEMeHe! U JTorapuMoB.

-Onenka paboTsl ¢
KOHCITEKTOM

-OneHka penieHus 3aJaHui
1o 00pa3ily U TUMIOBBIX
3aJaHui

Omnpenensitb 00NacTh  JIOMYCTUMBIX 3HAYCHUN
JOTapuPMHIECKOTO BBIpa)KCHUSI. Pemratp
norapu(pMHUYECKHE YPaBHEHHUS.

-OneHKa yCTHBIX OTBETOB Ha
BOIIPOCHI

-OneHka penieHusi NpuMepPoB
1o 0Opasily U BapuaTUBHBIX
3aaHui

-O1ieHKa BBIOITHEHUS
JIOMAIlHEW KOHTPOJIBHON
pabotsl

-OneHKa BBIOTHEHUS
KOHTPOJBbHON PabOThI

OCHOBBI TPUTOHOMETPHUH

N3yunTh paauaHHbBII METOJ H3MEpPEHUs YIioB
BpAIICHUSI M MX CBS3b C TPagyCHOW MEPOU.
N300paxars yripl BpalleHHs Ha OKPYKHOCTH,

-Onenka paboThI ¢
KOHCIIEKTOM

-OneHka pemeHus 3agaHui
10 00pa3Ily ¥ TUIOBBIX

COOTHOCUTH BEJIMYUHY yTiia C €ro PAaclONOKECHUEM. | 3aJaHHi

OcHOBHBIE

MTOHATHS -OreHKa paboThI €
dopMynHpoBaTh OTpe/ieNieHus] | KOHCIIEKTOM
TpUTrOHOMETpHUYeCKHX  (GyHKIMA Uit yraoB | -OneHka pemeHus 3aJaHuii
MMOBOPOTA M JIJISI OCTPBIX YIVIOB MPSMOYT'OJIBHOTO | MO 00pa3ily M TUITOBBIX
TPEYroJdbHUKA U OOBSICHATH UX B3aUMOCBSI3b. 3aJaHui

-O1eHKa YCTHBIX OTBETOB Ha
OcCHOBHBIE [IpuMeHsITh ~ OCHOBHBIE  TPUTOHOMETPHUYECKHE | BOMPOCHI
TPUTOHOMETPUYEC | TOXKAECCTBA IS BBbIYHMCIICHUSA 3HaueHul | -OneHKa penieHust 3aJaHui

KHUEC TOXKACCTBA

TPUTOHOMETPUYECKUX (PYHKITUH 11O OJTHOM U3 HUX.

10 00pa3Ily ¥ TUIOBBIX
3aJJaHu I
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[IpeobpazoBanus
MPOCTEUIITNX
TPUTOHOMETPHUUEC
KHMX BBIPa)KCHUI

N3yunte OcHOBHBIE (DOPMYIBI TPHUTOHOMETPHH:
(bOopMyINBI CIIOKEHUS, YABOSHHS, NMpeoOpa3zoBaHus

CyMMbl  TPUTOHOMETPUYECKHMX  (QYHKIUH B
MIPOU3BEIECHUE M MPOU3BEACHUSA B CYMMY H
IIPUMEHSATD pu BBIYVCIICHUH 3HAYEHUs

TPUTOHOMETPUYECKOT O BBIPAKECHUS U YIPOLICHUS
ero.

-Ornenka paboThI ¢
KOHCIIEKTOM

-O1IeHKa YCTHBIX OTBETOB Ha
BOMPOCHI

-O1ieHKa pelieHus 3aJaHui
10 00pas3Ily U TUTIOBBIX
3aJaHui

O3HaKOMHUTBCS CO CBOWCTBAMU CUMMETPHUHU TOYEK
Ha CJIMHUYHOW OKPYXHOCTH W NMPHUMEHSTh UX IS
BbIBOa

dhopMys mpuBEACHUSI.

-Otenka paboThI €
KOHCITICKTOM

-O11eHKa pelIeHus 3aJaHui
1o 00pa3Ily U TUTIOBBIX
3aJaHui

Pemate o bopmynam " o
TPUTOHOMETPUYECKOMY  Kpyry  IpocTeiiue
TPUTOHOMETPUUECKUE YPABHEHUS.

-Otenka paboThI €
KOHCITEKTOM

-O1ieHKa pelIeHus 3aJaHui
1o 00pa3Ily U TUTIOBBIX
3aJaHui

-OlLieHKa pelieHus] MPUMEpPOB
1o 00pa3ily U BApUaATHBHBIX

[Ipocrelimue [IpumensTh 00IIMEe METONbl pEelIeHHs] ypaBHEHUH | 3aJaHuil
TpuroHoMmerpudec | (IpUBEJICHUE K JUHEHHOMY, KBaJpaTHOMY, MeToJl | -OleHKa BbIOITHEHUS
KHE€ YPABHEHUS U | Pa3JIOKEHMsI HA MHO>KUTENH, 3aMEHBI IEPEMEHHOI) | AJOMAIIHEH KOHTPOJIbHON
HEPaBEHCTBA MIPU pEIEHUH TPUTOHOMETPUYECKUX YPAaBHEHUH. paboTsI
-OneHKa BBITOJIIHEHHS
KOHTPOJIbHOH paboThl
-Omnenka paboThI €
. KOHCIIEKTOM
OTmeuaTs Ha Kpyre peleHHs MPOCTEHIINX .
-OneHka perieHus: 3agaHui
TPUTOHOMETPUUYECKUX HEPABEHCTB.
10 00pa3Ily ¥ TUIIOBBIX
3aJaHui
-Otenka paboThI €
O3HaKOMUTHCS c MTOHSATHEM 00paTHBIX | KOHCIIEKTOM
TPUTOHOMETPUUECKUX (PYHKIIHIA. -OneHka OTBETOB Ha
Apkcunyc,
BONPOCHI
apKKOCHHYC,
W3yunth ompeneneHus apkCHUHyca, apKKocHHYca, | -OneHka paboTsl ¢
apKTaHT'€HC Yncia
apKTaHreHca  4ucna,  (OpMYIHpPOBaThb  UX, | KOHCIIEKTOM
n3o0pakaTb ~ Ha  €IMHUYHOM  OKPYXKHOCTH, | -OlLieHKa OTBETOB Ha
MIPUMEHSITh NIPU PELICHUH YPAaBHEHUH. KOHTPOJIbHBIE BOITPOCHI
DYHKIUN, UX CBOMCTBA M TpapuKu
. | -Onenka paboTsI ¢
O3HaKOMHUTBCS C  TOHATHEM  IIEPEMEHHOM,

OyHKINH.
IMousarue o
HEIPEPBIBHOCTU

GyHKUIMH.

IIpuMepamMu 3aBHCHMOCTEH MCKAY ICPCMCHHBIMH.

KOHCIICKTOM

O3HaKOMUTBCS C MOHATUEM rpaduka, OonpenensiTh
MPUHAJISKHOCTh TOUKU Tpaduxy dynkmuu. I[lo
dbopmyiie TpocTeiiiell 3aBUCUMOCTH OMPEICIIATh
Bua ee rpaduka. Breipaxkare mo Qopmyne omHy
MIEPEMEHHYIO uepe3 Jpyrue.

-Ornenka paboThI ¢
KOHCIIEKTOM

-O11eHKa OTBETOB Ha
KOHTPOJIbHBIC BOIIPOCHI
-OneHka penieHus 3aJaHui
1o 00pa3ily U TUTIOBBIX
3aJaHui

O3HAKOMHUTHCS C onpeacCICHUEM

byHKINH,

-OneHKa penieHus 3aJaHui
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¢dopmymupoBats  ero.  Haxomute  obnactb
orpeJieNieHus M 001acTh 3HaYCHUN QYHKINH.

1o 00pa3Ily U TUTTOBBIX
3aJaHui

O3HaKOMUTBCS C MpUMEpaMU (YHKIMOHAIBHBIX
3aBUCHUMOCTEM B  pealbHBIX Ipoleccax U3
CMEXHBIX JTMCLHUIUIMH.

-Omnenka paboThI HAJT
y4eOHBIM MaTepuaioM

CaoiicTBa
PyHK O3HaKOMHUTBCS c JT0Ka3aTeIbHBIMU
WU. M N
Fy:@u cexa pacCyXJIEHUSIMH HEKOTOPBIX CBOMCTB JIMHEWHOU U | -OneHka paboThl Hall
naeckast . .
I/IETG IpeTats KBaJIpaTUYHOM byHKIUH, MIPOBOJUTDH | Y4EOHBIM MaTepHalioM
I m[;e pH ' WCCJIEOBAHUE JIMHEHMHOW, KYCOYHO-JIMHEWHOH, | -OlieHKa pelieHus 3a1aHuil
q)p N I/II) OHATLHLIX IpoOHO — JIMHEHHOM W KBaApaTHYHOM (PYHKIHH, | IO 00pa3Ily U THIIOBBIX
YHKIL - ctpouTh ux rpaduku. CTpouTh U YUTaTh TpadDUKHU | 3aTaAHUI
3aBHCHMOCTEH B .
dbyukumii. UccnenoBath QyHKIMH.
peanbHbIX _
-OneHka pemieHus: 3agaHui
MpoIeccax u CocTaBnsaTh BUI (PYHKIIMHU 1O TAHHOMY YCIIOBHIO,
10 00pa3Ily ¥ THIOBBIX
SBIICHUSX. peliaTh 3aJa41 Ha SKCTPEMYM. .
3aJlaHui
-OneHka pemeHus 3agaHui
BrimonasaTe npeobpazoBanus rpaduka GyHKINH. t P A
1o 00pa3Iy
-Onenka paboTsl ¢
N3yunts MIOHATHE 00paTHOM | KOHCIIEKTOM
GyHKIMM, Ompenensath BUI U CTpouTh Tpaduk | -OueHka pemeHus 3aJaHuii
oOpatHOM (QyHKIMHM, HAXOAUTH €€ 001acTh | Mo 00pa3Ily U TUMIOBBIX
O6DaTHEL ompenencHuss U o0macTe 3HadeHWH. [IpuMeHSTH | 3aMaHMid
b pK . CBOMCTBA (PYHKIIMI MPU UCCIIEIOBAHUN ypaBHEHHH | -OlLI€HKA pelIeHUs
YHEH Y TIPU PEIIeHUH 33724 Ha SKCTPEMYM. BapHaTUBHBIX 331aHUN
-Ornenka paboThI ¢
O3HAaKOMUTHCS C MOHATHEM CIIOKHOU (PYHKIIUH. KOHCIIEKTOM
Beraucnsate 3HaueHus ¢yHKIMM 10 3HaYeHHIO | -OIeHKa pemeHus 3aJIaHui
aprymenta. Omnpenensarh MOJNOKEHHE TOYKM Ha | 0 00pasily U TUIOBBIX
rpaduKe 1o ee KOOpJAnHATaM U Ha000pOT. 3aJaHuH
o o -OneHka penieHus 3aJaHui
Hcnons3oBaTh cBOICTBA (QYHKIHH 7151 CPaBHEHUS
N . 1o 00pa3Iily U TUMIOBBIX
3HAYEHUH CTereHel 1 Torapug)mMoB. .
3aIaHHI
-OneHka penieHus 3aJaHui
Ctpouts rpaduku CTETIeHHBIX u
. 1o 00pa3Iily U TUTIOBBIX
JorapupMUUECKuX (yHKIHUHA. .
CreneHHsble, 3aJaHuH
MOKa3aTelbHEbIE, Pemarp mokazarenbHble U Jorapumuueckue | -OreHKa pereHus
norapu(MUYECKUE | ypaBHEHHUS W  HEPABEHCTBA IO M3BECTHHIM | BAPUATHBHBIX 3aJaHUIA
u QITOpPUTMAaM.
TpUroHomeTpudyec | O3HAKOMUTHCS C  TOHATHEM  HempepbiBHOH | -OneHka paboThl ¢
Kue QYHKIUH. MEPUOINYECKO  (yHKIMH, ¢dopMynUpOBaTH | KOHCTIEKTOM
OO6patHble CBOWCTBA CHHYCa M KOCHHYCAa, CTPOUTh uX | -OleHKka npakTudeckon
TPUTOHOMETPHYEC | rpadHKH. paboThl Ha MOCTPOCHHE
Kue (QyHKIUH. -Otenka paboThI €
O3HaKOMHUTBCS C TOHSATHEM TapMOHHYECKUX
. KOHCIIEKTOM
KoneOaHUl W OpUMepaMH  TapMOHMYECKUX
. -O11eHKa OTBETOB Ha
KoJieOaHUil AJisi ONMUCAHUS MPOLECCOB B (pu3uke u
BOIIPOCHI

APYrux OOJIACTSIX 3HAHHMSL.

O3HaKOMUTBCS c MOHSITHEM  Pa3pbIBHOM
MEPUOINYECKO  (yHKIMH, dbopmynupoBath
CBOMCTBa TaHIeHCa M KOTAHTCHCA, CTPOHTHh HX
rpaduKH.

-Onenka paboThl HaJ
y4eOHBIM MaTepHaIoM
-O11eHKa OTBETOB Ha
BOITPOCHI
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[TpumensTh cBoiicTBa (YHKIMI ST CpaBHEHHUS
3HAYCHUH TPUTOHOMETPUYECKUX (GYHKIMHA, IS
pelIeHNs] TPUTOHOMETPUYECKUX YPABHEHHUH.

-OneHka pemenus 3agaHui
10 00pa3Ily ¥ TUIOBBIX
3aJjaHu

Crpouts rpaduKu 00paTHBIX
TPUTOHOMETPUYECKUX (YHKIMHA M ONPEAEISATH 110
rpaduKkaM HX CBOWCTBA.

-OrneHKa MpakTUIeCcKon
paboThI HA MTOCTPOCHUE

BoimonusaTe npeoOpazoBanue rpadukos.

-O1neHka npakTuIecKon
paboThI HAa TOCTPOCHUE
-O1eHKa BHEAYAUTOPHOM
CaMOCTOSITEIILHOU PaOOThI

Hauajna MaTeMaTH4eCKOro aHajan3a

ITocnenoBarennLHO
CTH

-Otenka paboThI HAZT

O3HaKOMUTBCS C MOHATHEM YHCIOBOM

y4eOHBIM MaTepuaioM
II0CJIEIOBATEIBHOCTH, CIocO0aMM €€  3a/laHus,

-O1ieHKa OTBETOB Ha
BBIUUCIICHUSIMU €€ YJICHOB.

BOIPOCHI
O3HaKOMUTBCS c MOHSTHEM npenena | -OneHka paboTsl ¢
110CJIE/I0BATENbHOCTH. KOHCIIEKTOM

-Omenka paboThI HAJT
O3HaKOMUTBCS c BBIUUCIICHUEM CYMMBI

yueOHBIM MaTepuaioM
OECKOHEYHOI'0 4YHCJIOBOTO psAa Ha IpuMepe

BBIUMCIIEHUS] CYMMbl OECKOHEYHO YOBIBaroIIeH
r€OMETPUYECKON IIPOrPECCHH.

-O1ieHKa OTBETOB Ha
BOIPOCHI

Pemarp 3a1aun Ha npuMeHeHHE GOPMYIBI CYMMBI
OECKOHEYHO yOBIBatOIIEH reoMeTpPHUYECKON
HPOTrPECCHHU.

-OneHka penieHus 3aJaHuii
1o 00pa3ily U TUIIOBBIX
3aJaHuH

[IpousBoanas u ee
IIPUMEHEHNE

O3HaKOMHUTBCS C TOHSITUEM ITPOU3BOAHOM.

-Onenka paboThl HaJ
y4eOHBIM MaTepHaIoM

W3yuuth U (QOpMyIupoBaTh €€ MEXaHHYECKUH U
FCOMeTpI/I‘-IGCKI/If/'I CMBICII, HU3YYUTH AJITOPUTM
BBIYHMCICHUS ~ INPOM3BOAHOW  Ha  HIpuUMepe
BBIUMCIICHUS] MTHOBEHHOM CKOPOCTH U YIJIOBOI'O
ko3 unmenTa kacaTeIbHOM.

-Otenka paboThl ¢
KOHCIIEKTOM

-OneHka peneHus 3agaHui
1o 00pa3ily U TUIIOBBIX
3aaHui

CocTaBniaTh YPaBHCHUC KacaTelIbHOM B 06H_IeM
BUJC.

-OlLieHKa pelieHus 3aaHuii
1o 00pa3Ily U TUTIOBBIX
3aJaHnui

BoryunTs npasuiia nuddepeHupoBanus, TabIuIy
MIPOU3BOTHBIX 3JIEMEHTAPHBIX GbyHKINH,
npuMeHATh s auddepeHnnpoBanus (QyHKIUH,
JUIsL COCTABIICHHSI YpaBHEHHSI KacaTeIbHOM.

-O11eHKa OTBETOB Ha
BOTIPOCHI

-OneHka pemnieHus: 3agaHui
1o 00pa3ily U TUMIOBBIX
3aJlaHU I

W3yuuTh Teopembl O CBSI3M CBOMCTB (YHKUUU H
MIPOU3BOIHOHN, POPMYIUPOBATH HX.

-OneHka OTBETOB Ha
BOMPOCHI

-OneHka pemnieHus: 3agaHui
10 00pa3Ily ¥ TUIOBBIX
3aJaHui

IIpoBoanTh c IIOMOLIBIO IIPOU3BOAHON
uccienoBaHue QyHKINH, 3a1aHHON (pOpMYIIOi.

-OneHka pemieHus: 3aJaHui
10 00pa3Ily ¥ TUIOBBIX
3aJlaHui

VYcranaBnMBaTh CBSA3b CBOMCTB  (YHKIMHM H

MIPOMU3BOHOM 110 MX IpauKaMm.

-Omenka paboTHI HAJT
yueOHBIM MaTepuaIoM

HpI/IMeHHTB IIPOU3BOAHYIO UISA PCIICHUSA 3aadaY Ha

-O1eHKa peleHus TpUuMepoB
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HaXO0XJACHUC HaI/I6OJIBHI€FO, HaMMCHBIICT O
S3HAYCHUA U HA HAXOXKIACHUC SKCTpEMYMaA.

1o 00pa3ily U BApUaTHBHBIX
3aJaHui

-O1ieHKa KOHTPOJIbHOU
paboThI

[TepBooOpa3znas u
UHTETpal

O3nakomMuTBCH €
epBOOOPa3HOMN.

IIOHATUEM HHTCrpaia n

-Onenka paboThI HaT
y4eOHBIM MaTEPUATIOM

W3yuuTh mpaBuiia BBIYMCIEHUS MEPBOOOPA3HON U
teopemy HproTona- JleliGHua.

-Onenka paboThl Hall
y4eOHBIM MaTepPHAIOM

Pemarp 3amaun Ha CBSI3b MEPBOOOPA3HON U €€ C
MTPOU3BOHOM, Ha BEIYUCIICHUE TICPBOOOPA3HOM TSI
JTaHHOW (PYHKITUH.

-OlLieHKa pelIeHus] PUMEPOB
1o 00pa3ily U BApUATHBHBIX
3aJaHui

Pemarsn 3aauu Ha IMPUMCHCHUC HHTCIpala I
BBIYMCIICHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYMH U HJIOIJ.I&I[Gﬁ.

-O1ieHKa pelieHns IpUMEpPOB
1o o0pa3ily U BapuaTUBHBIX
3a1aHU I

-O1ieHKa KOHTPOJIbHON
paboThI

YpaBHeHUs] 1 HEPABECHCTBA

YpaBHeHUS U
CUCTEMBI
YpaBHEHUH.
Hepasencrsa u
CUCTEMBI
HEPaBEHCTB C
JIBYMSI
[IEPEMEHHBIMH.

O3HaKOMHUTBCS C TPOCTCUIIMMU CBEACHHUSIMH O
KOPHAX anreOpanyecKux ypaBHEHUH, C MOHITHSIMU
HCCJICIOBAHUS] YPABHEHUI U CUCTEM YPAaBHEHUN.

-Onenka paboThI HaZT
y4eOHBIM MaTepUATIOM

N3y4nTh TEOpUI0 PaBHOCHUIBHOCTU YpPaBHEHUU U
ee npumeHeHue. IloBTopurh 3amuce pelieHus
CTaHJIapPTHBIX YpaBHEHUH, IIPUEMBI
npeoOpa3oBaHUsl YpPaBHEHUH UIsl CBEICHUS K
CTaHJIaPTHOMY YPaBHEHHIO.

-Onenka paboThI HaZT
y4eOHBIM MaTepPHAIOM
-O11eHKa OTBETOB Ha
BOIIPOCHI

-OneHka pernieHus
BapUATUBHBIX 3aJaHUI

Pemars palMoHaIbHEIE,
MOKa3aTeNbHbIE u
YPaBHEHMS U CUCTEMBI.

HppanroOHAJIbHBIC,
TPUTOHOMECTPUUCCKUC

-OneHka pernieHus
BAPUATUBHBIX 33JJaHUN

Hcnonb30BaTh CBOMCTBA U TpapuKH QYHKIMHA IS

-O1eHKa OTBETOB Ha
KOHTPOJIBHBIE BOIIPOCHI

pemenust  ypaBHeHuWil. [loBTopuTh OCHOBHEIE | -OlieHKa pelIeHUs
MPUEMBI PELICHUS CUCTEM. BapUaTHUBHBIX 33aHUM

-O1ieHKa perieHus
Pemate ypaBHEHHS, TpPHUMEHSS BCE TPHEMBI

(pa3nokeHue Ha MHOMKUTEIHU, BBEJIEHHE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, TpapUUeCKuil METON).

BapHaTUBHBIX 3a/1aHUN
-OneHka BHEayJUTOPHOM
CaMOCTOATEJILHON PabOThI

Pemrate  cucTtembl  ypaBHEHWH,  IpUMEHSS
pasnudHble crocoObl. O3HAKOMHUTHCS C OOLIIUMU
BOIIPOCaMH pelreHus HEPABCHCTB "
WCIIOJIb30BaHMsI CBOMCTB M TpaduKoB (YHKIIHMN
MIPH PEIICHUN HEPABEHCTB.

-O1eHKa pelieHus
BapHUATUBHBIX 3aJJaHUI
-OneHKa BHEAyIMTOPHOU
CaMOCTOSITENILHON PabOThI

Pemare HepaBeHCTBA W CHCTEMBI HEPaBEHCTB,
MPUMEHSS Pa3IMYHBIE CIIOCOOBI.

-O1ieHKa perieHus
BapUaTUBHBIX 3aJaHUN
-OneHka BHEayJUTOPHOM
CaMOCTOSITeNIbHOU paboThI

IIpuMeHAT ~ MaTeMaTHYECKHME  METOAbl  JUIA
pEeLICHUsT COIEP KATENIbHBIX 3aa4 M3 Pa3IudHbIX
obiactelt Hayku U NpakTukud. MHTEprpeTupoBarh
Pe3yNbTaThl, YYUTHIBATH PEAIbHBIE OTPAHUYEHUS.

-Onenka paboThl HaJ
y4eOHBIM MaTepHaIoM
-O11eHKa OTBETOB Ha
KOHTPOJIbHBIE BOIPOCHI
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|

‘ -OneHka penieHus 3aaau

JiIeMeHTbl KOMOMHATOPUKH, TEOPUY BEPOATHOCTEN M CTATUCTHUKH

OCHOBBI IOHATHS
KOMOMHATOPUKHU

W3yuuth mpaBuia KOMOMHATOPUKHA M TPUMEHSTH
MIpH pelIeHUH KOMOMHATOPHBIX 3a7au.

-Otnenka paboThl HAT
y4eOHBIM MaTepUaioM

Pemate  xoMOMHaTOpHBIE  3aJauu
nepedopa U 1o MPaBUITy YMHOXKEHHUS.

MCTOAOM

-O1ieHKa pelIeHus 3aJaHui
1o 00pa3Ily ¥ TUIIOBBIX
3aJaHui

O3HAaKOMUTBCS C TOHSATHUSMU KOMOWHATOPUKU:
pa3MeIIeHUsIMH, COYETAaHUSIMUA U TIEPECTAaHOBKaAMU
u hopMyIaMu ISl UX BBIYUCIICHHUSI.

-Otenka paboThI €
KOHCIIEKTOM

OObBsiCHAT M TPUMEHATH  (GOPMYNBI  AJIs
BEIUMCIICHUS  pa3MEIIeHHUH, TEePEeCTaHOBOK U
COUYCTAHUI MPH PELICHUH 33/1a4.

-Otnenka paboThI HAZ
y4eOHBIM MaTepuaioM

O3HAaKOMUTBCS  C onnomMoM  HrprotoHa u

TpeyrosibHUKOM Ilackais

-Otenka paboThI €
KOHCIICKTOM

Pemrate mpakTudeckue 3a1auy ¢ UCIOJIb30BAHUEM
MOHSITUN U TPaBUJI KOMOWHATOPUKH.

-OlLieHKa pelieHus] MPUMEpPOB
1o 00pa3ily U BApUaTHBHBIX
3aJaHui

DJ1eMEHTBI TCOPpUU

N3yunth KJIACCUYECKOe OIpe/ieTIeHUE
BEPOSITHOCTH, CBONCTBAa BEPOSATHOCTH, TEOPEMY O
CyMMe BEpOSATHOCTEH.

-Ouenka paboThl HAZL
y4eOHBIM MaTepUaIoM
-O1eHKa OTBETOB HA
BOIIPOCHI

BEPOSITHOCTHU "
Paccmotpets MIPUMEPHI BbIYMCICHHS | -OlIeHKa PelIeHUs 3aIaHui
BeposTHOCTEH. Pemare 3amaum Ha BBIUKCICHUE | MO 00pa3ily U THIIOBBIX
BEPOSITHOCTEH COOBITHIA. 3aJaHui
O3HaKOMHUTBCST € TMPEACTABICHHEM YHCIOBBIX | -OlieHKa paboThl HaJ
JTAHHBIX U UX XapAKTEPUCTUKAMHU. y4eOHBIM MaTepPHAIOM
[IpencraBnenue =
JAHHBIX (TAGIHIEL, -OneHka pemeHus: 3agaHui
ATDAMMSL, Pemarp mnpaktuyeckue 3agadyd Ha 00pabOTKy | 1O o6p21311y M THUIIOBBIX
rpadmi) YHCIOBBIX JTaHHBIX, BBIYHCIICHHE nX | 3agaHui §
XapaKTEPUCTHUK. -OneHka BHEayJUTOPHOM
CaMOCTOSITENIbHON paboThI
I'eomerpusi
dopmynupoBaTh W NPUBOIUTH JOKa3aTenbcTBa | -OueHka paboTsl HaT
MPU3HAKOB B3aWMHOI'O PACIIOIOKEHUS TIPSMBIX M | YYCOHBIM MaT€pUATIOM
miockocte. Pacro3HaBath Ha dyeprexkax U | -OleHKa OTBETOB Ha
MOJICITISIX pa3uyHbIe ciy4yau B3aUMHOI'0 | BOIIPOCHI
pactooKeHus MIPSIMBIX i IUIOCKOCTEH,
apryMEHTUPOBATh CBOM CYKJICHMSI.
-OneHka paboTsl ¢
dopMyIUpOBaTh  OMPEACIICHUs,, TNPU3HAKK U | KOHCIIEKTOM
Ipsimbie CBOMCTBa MapaJUICIbHBIX W TEPHEHIUKYIApHBIX | -OlleHKa OTBETOB Ha
IIOCKOCTH B IIJIOCKOCTEW, IBYTPAHHBIX U JINHEWHBIX YIJIOB. BOIIPOCHI
NMPOCTPAHCTBE

BrmonaaTs IMOCTPOCHUA YIJIOB MCKAY IIPAMBIMH,
HpHMOﬁ " IIUIOCKOCTBIO, MCKAY INIOCKOCTAMH I10
OMMMCAHWIO U PACIIO3HABATb MX HA MOACIIAX.

-O1ieHKa MpaKTUYECKON
paboThI

[IpuMeHATh NPU3HAKU M CBOMCTBA PACHOIOKEHUS
NpsMBIX UM IJIOCKOCTEW MpU pEHIeHHH 3a7ad.
N300paxarh Ha pUCYHKax M KOHCTPYUPOBATh Ha
MOJENAX MEpPHEeHAMKYISIpl W HAaKJIOHHBIE K
IJIOCKOCTH, TpsMBbIE, MapauieNbHble IIJIOCKOCTH,

-O1ieHKa perieHus 3aaad mno
o0Opasily ¥ TUIOBBIX 3a/IaHUM
-OneHkKa NpakTUIeCKOon
paboThI
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YIJIBL  MEXKAY TNpPSIMOAM W IUIOCKOCTBIO U

000CHOBBIBaTh MOCTPOCHHE.

Pemrats 3amaun Ha BBIYKMCIIEHHE T'€OMETPUYECKUX
Benu4MH. ONUCBHIBATH PACCTOSIHME OT TOYKH [0
IUIOCKOCTH, OT IPSIMOM [0 IIJIOCKOCTH, MEXKIY
IIJIOCKOCTSMH, MEXIY CKpELIUBAIOILIUMHU
NPSIMBIMU, MEXIY MPOU3BOJIBHBIMU (DUTypaMu B
IIPOCTPAHCTBE.

-O1eHKa penieHus 3aaad mno
o0pasily ¥ TUTIOBBIX 3aJIaHUM
-OueHka pemneHus
BapUaTUBHBIX 3214

dopMynupoBaTh W JOKa3bIBaTh
TEOpEMBI 0 pacCTOSTHUAX
CYIIECTBOBAHMSI, CBOWCTBA).

OCHOBHBIE
(TeopeMbl

-Otenka paboThI HAT
y4eOHBIM MaTepuaioM

N300paxkaTh Ha yepTexkax U MOAENAX PacCTOSHHUS
1 00OCHOBBIBAaTh CBOM CyxjaeHUs. Ompenenirs u
BBIUHUCIIATH  PAcCTOSHUSA B INIPOCTPAHCTBE.
[IpumeHsaTs (QOpMYNIBI U TEOPEMbI IUIAHUMETPUU
JUIsL pELICHUs 3a/1a4.

-O1eHKa perieHus 3aaad mno
o0pasily ¥ TUTIOBBIX 3a/IaHUM
-O1eHKa MpakTUYEeCKON
paboThI

O3HaKOMUTBCSI € TOHATHEM MapajlieIbHOIO
MIPOEKTUPOBAHUS u ero CBOICTBaMH.
dopmynupoBaTh TeopemMy 0 IUI0IA U

OpPTOrOHAJIbHOW MPOEKLIMH MHOTOYT'OJIbHUKA.

-Ouenka paboThl HAZ
y4eOHBIM MaTepuaioM

IIpumeHATH TEOPHUIO JUTS 000CHOBaHUS
MIOCTPOGHUN M BBIUMCICHUNH. APryMEHTHPOBAThH
CBOM CYXKICHHS O B3aMMHOM PpacCIOJIOKECHUU
MIPOCTPAHCTBEHHBIX (QUTYD.

-O1eHKa pelieHus 3aaad mo
o0pasily ¥ TUIIOBBIX 3a/IaHUM
-OneHka mpakTU4eCcKon
paboTHI

MHOrorpaHHUKHU

OnuceiBaTh U XapaKTEPU30BaTh PA3THUYHBIC BUJIBI
MHOT'OIPAHHUKOB, TMEPEUUCIATh HMX BJIEMEHThl U
CBOMCTBA.

-Onenka paboThl HaJ
y4eOHBIM MaTepHaIoM

I/I306pa)KaTB MHOI'OI'PaHHHUKH n BBIIIOJIHATH
MOCTPpOCHUA Ha H306pa)KeHHHX U Ha MOACIAX
MHOT'OI'PaHHUKOB.

-O1neHKa MpakTUYEeCKON
paboThI Ha MOCTPOCHHE
-Ornenka BHEAYIUTOPHOM
CaMOCTOATENIbHON PabOThI

BbluMcnsaTe JMHEWHBIE DJIEMEHTBI M YIVIBI B
MIPOCTPAaHCTBEHHBIX KOH(Urypauusx,
apryMEHTHUPOBATh CBOM CYKJICHUS.

-OneHka paboTsl ¢
KOHCIIEKTOM

XapakTepu3oBaTb W HM300paxkaTb  CceueHUS,
Pa3BEpPTKU MHOI'OTPAHHUKOB, BBIYMCIIATH IIJIOMIAIN
IOBEPXHOCTEU

-O11eHKa OTBETOB Ha
BOTIPOCHI

-O1eHKa pelIeHns 3aj1a4 1o
o0pa3iy ¥ TUIOBBIX 3aJIaHUM

Crpouts mpocreiiine cedeHus: Ky0a, MPHU3MBI,
nupamuibl. IlpuMeHsaTs QakTel U CBEOCHHUS U3
MJIAHUMETPHH.

-O1neHka nNpakTUIeCcKon
paboThI HA ITOCTPOCHUE
-OteHka penieHus 3a1a4u

O3HakOMHUTBCS €  BHJAAMH  CHUMMETpPUHl B
IPOCTPAHCTBE, (OPMYJIUPOBATH OINpPEAEICHUS U
cBOMCTBA. XapakTepu3oBaTb CUMMETPUU  Tell
BpallleHUs] U MHOTOTPAaHHHKOB.

-OneHka paboThl HaJ
y4eOHBIM MaTepHaioM

[IpuMeHsTh CBOWMCTBA CUMMETPUM TPHU PELICHUU
3az1a4.

'OI_ICHKa peuICHud 3a1a4

Hcnonb3oBaTh  NpUOOPETEHHbIE  3HAHMA  JUIA

UCCIIEJOBAHMSI M MOJEIMPOBAHMS HECIOXKHBIX | -OIeHKa pelieHus 3a1a4
3aJa4.

N300paxarb  OCHOBHbIE  MHOTOIpaHHUKM ¥ | -OneHKa nIpakTHYecKOM

BBIIIOJIHATH PUCYHKH 110 YCJIOBUAM 3a14a4.

paboThI HA MOCTPOCHHE
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-O1neHKa pernieHus 3a1aq

Tenan
MOBEPXHOCTH
BpalieHus

O3HaKOMHUTBCS € BHJaMH Tel  BpallCHHUS,
(hopMyIMpPOBaTh X OMPEJICICHUS U CBOMCTBA.

-Omnenka paboThI HaZT
y4eOHBIM MaTEPHAIOM

-Onenka paboThl HaZT

dopMyUpoBaTh TEOPEMBI O CEUCHHH Iapa | yaeOHBIM MaTepHaIOM
MJIOCKOCTBIO U O TUIOCKOCTH, KacaTelnbHOU K cdepe. | -OreHka oTBETOB Ha
BOIPOCHI
-O1eHKa MpakTU4ECKON
XapakTepu3oBaTh U M300paxaTh Tela BpalleHus, | paboTsl
WX pa3BEPTKHU, CCUCHUS -O11eHKa OTBETOB Ha
BOIIPOCHI

Pemarp 3amaun Ha NOCTpOEHHE CEYEHMM, Ha
BBIUMCIIEHUE JUIMH, PACCTOSIHUM, YIJIOB, MJIOMIACH.
[IpoBoauTh [1OKa3aTENbHBIE DPACCYKIEHUS IPH
peLIeHNH 3aau.

-O1eHKa NpaKkTHYECKON 1
CaMOCTOSITENIbHOW paboThl Ha
HOCTPOEHUE, BHIYNCIIEHUE U
JI0Ka3aTeNIbCTBO

-Onenka pemnieHus 3aaaq

IIpuMeHATh CBOMCTBA CUMMETPHUM IIPU PELLEHUU
3aJa4 Ha TeJla BPalleHUs, HA KOMOMHALIMIO Tell.

'OI_ICHKa pelicHud 3a4a4

N300pa>kaTb ~ OCHOBHBIE  KpYIJIbIE
BBINIOJIHATH PUCYHOK IO YCJIOBHUIO 3aJIauH.

TCI1a u

-OneHKa perieHus 3a1a4
-O1eHKa pakTU4eCcKon
pabotsl

HN3mepenus B
reoMeTpuu

O3HAaKOMHTLCS C MOHATHUSIMHU IUIOIIAAN M 00BEMA,
aKCMOMaMHM U CBOMCTBaMH.

-Otnenka paboThI HAT
y4eOHBIM MaTEpPHAIOM

Pemars 3agaun  Ha  BBIUUCIEHHUE IUIOIIAZEN
MJIOCKUX (QUTYp, TPUMEHSST COOTBETCTBYIOIINE
(dhopMybl U (PaKThI U3 TUTAHUMETPUH.

-OrLieHKa perieHus 3a1a4 no
00pas3ily U THIOBBIX 3a/laHUI
-O1eHKa BHEAyAUTOPHOMN
CaMOCTOSITENIbHON paOOThI

WN3yunth TeopeMbl O BBIYUCICHUH OOBEMOB
MNPOCTPAHCTBCHHBLIX TCJI, pClIaTb 3aJa4yd Ha
npuMeHeHue (popmys BEIYUCIECHUS 00bEMOB.

-O1eHKa OTBETOB HA
BOIIPOCHI

-Onenka pemieHus: 3aaad rno
o0pasily ¥ TUIIOBBIX 3a/IaHUM
-OneHka BHEaAyIMTOPHOU
CaMOCTOSTEIILHON PaOOThI

N3yunts ¢dopMynbl [Uisi BBIYMCICHUS TILIOMIAACH
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BpaALICHUSI.
O3HaKOMHUTBCS C METOJIOM BBIYUCIICHHS TUIOIIAIN
MTOBEPXHOCTHU CEPHI.

-Onenka paboThI HaZT
y4eOHBIM MaTepUATIOM
-O11eHKa OTBETOB Ha
BOTIPOCHI

Pemare 3amauym  Ha BBEIYHCIEHHE IUIOLIAAEH

IIOBEPXHOCTHU IIPOCTPAHCTBEHHBIX TECJI.

-OrneHKa OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI
-Onenka pemieHus: 3aaad rno
o0pasily ¥ TUTIOBBIX 3a/IaHUM
-OneHka BHEAyIMTOPHOU
CaMOCTOSITENTLHOM PabOTHhI
-O1neHKa BBITTOJIHEHHS
3a4EeTHBIX 3a/1a4

Koopaunatsl u
BEKTOPBI

O3HakOMHUTBCSI € MOHATUEM BekTOpa. M3yunth
JEKapTOBY CHCTEMY KOOPJHMHAT B IIPOCTPAHCTBE,
CTPOUTH 110 3aJaHHBIM KOOpAMHATAM TOYKU H

-Otnenka paboThI HAJT
y4eOHBIM MaTepuaioM
-O1eHKa MPAKTUYECKON
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IJIOCKOCTHU, HAXOAUTH KOOPJANUHATHI TOYCK. pa6OTI>I IO PCIICHUIO 3a1a4

HaxomuTh  ypaBHEHUS  OKPYXHOCTH, cepsl,
IUIOCKOCTH.  Bprumcnare  paccrosHus  Mexnay | -OlneHka perieHus 3a1ad

TOYKaMHU.
M3yunTh CBOWMCTBAa BEKTOPHBIX BEIUYMH, MpaBuia | -OueHka paboThl HaJ
pasIoKCHUS BEKTOpPOB B TPEXMEPHOM | Y4eOHBIM MaTEpUAIOM

MPOCTPAHCTBE, MpaBWJIa HAXOXKICHHUS KoopauHat | -OleHKa perieHus 3a1au
BEKTOpa B IMPOCTPAHCTBE, IpaBHiIa JECUCTBUH C
BCKTOpaMH, 3aJaHHbBIMHU KOOPAMHATAMMU.
[IpumeHsTh TEOpUIO TpPH pEUIeHUH 3ajady Ha
NEUCTBUSA € BekTopaMu. M3yuuTh CKalsipHOE
MPOU3BEJICHNE BEKTOPOB, BEKTOPHOE YypaBHEHHUE
NpAMOA U THIOCKOCTU. [IpUMEHSATH TEOopHuio mNpu
pelIeHnu 3ajJad4 Ha JIeWCTBUS C BEKTOpamMH, Ha
KOOpHHHaTHBIﬁ MCTOA, HAa INPUMCHCHUC BCKTOPOB
A1 BBIYHUCIICHHU BEJIMYHH YIJIOB U paCCTOHHI/Iﬁ

-OrneHKa penieHust 3a1a4 mo
o0pasily ¥ TUIIOBBIX 3a/IaHUM
-O1ieHKa BHEAYAUTOPHOMN
CaMOCTOSITEIILHON pabOThI

-Ouenka paboThl HAZL
O3HaKOMHUTBCS € JOKa3aTeIbCTBAMH  TEOpEM | YICOHBIM MaTepHaIOM

CTEpEOMETPUU O B3aUMHOM pacnionoxenuu | -OrieHKa OTBETOB Ha
OpSMBIX M TUIOCKOCTEH C  HCIOJB30BAHHEM | KOHTPOIBHBIE BOIIPOCHI
BEKTOPOB. -O1neHKa BBITTOJIHEHUS

3a4CTHBIX 3a1a4

CocraBurens:Manenkunal . A.,npenoaaBarensl [IOUY «MIBaHOBCKUM

KOOHepaTHBHBIﬁ TCXHHUKYM».
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