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1. HIOACHUTEJIBHASA 3AIIMCKA

Maremaruka 3aHUMAeT 0c000€ MECTO B HayKe, KyJbType U OOLIECTBEHHOW U3HU, SIBISSACH
OJIHOM M3 BaKHEHIIMX COCTABISAIOLIMX MHUPOBOIO HAay4YHO-TEXHHYECKOTO Iporpecca. KauectBeHHOe
MaTeMaTH4eckoe 00pa3oBaHHME HEOOXOJMMO KKJIOMY ydalleMycs Ui €ro YCHEIIHON >KU3HU B
COBpeMEeHHOM oOmiecTBe. be3 KOHKpPETHBIX 3HAaHWH 10 MaTeMaTHKE 3aTPyJHEHO TOHUMAaHHE
IIPUHIIMIIOB YCTPOWCTBA U MCIIOJIb30BAaHMUSI COBPEMEHHON TEXHUKH, BOCIPHUSITHE SKOHOMHUYECKO,
MOJIUTHYECKON MHPOpManuu, Manodp(eKTHBHA TOBCEAHEBHAS IIPAKTUUECKAs IS TEILHOCTb.

Maremaruka sIBJII€TCS OJTHUM M3 ONOPHBIX Y4EOHBIX IPEIMETOB CTaplleH IIKOJbI, pa3BUBas
[I03HABATENIbHBIE CIIOCOOHOCTH 4YEJIOBEKA, B TOM YHUCIIE K JIOTMYECKOMY MBILIUICHHUIO, U BIIMAS Ha
[pernojaBaHue JApyrux JUCHUIUIMH. B mepByro odepeab 3TO OTHOCUTCA K MpeaMeTaM
€CTeCTBEHHOHAYYHOTO IMKJIA, B YACTHOCTU K (pr3nke. Pa3BUTHE JTOTMYECKOTO MBIIUICHUS YIaIuXCs
IIpU U3Yy4YEHUH MaTeMaTHKH CHOCOOCTBYET YCBOEHHIO NMPEAMETOB I'yMaHUTapHOro nukia. Mzydas
MaTeMaTHKy, YydJalllhecss HaydaTcsi CHCTEMaTHU3WpOBaTh MHQPOPMAIUIO IO 3a/JaHHBIM MpU3HAKaM,
KPpUTHUYECKH OIEHMBaThb W MHTEepOpeTrupoBath HHGopmanuioo. M3yuenue kypca Oyner
criocoOcTBOBaTh pa3BuTH0O MK T-KOMIIETEHTHOCTH yUaIUXCA.

[IpakTnueckass 3HAUMMOCTh HIKOJIBHOTO Kypca MaTeMaTHKU OOyCIIOBJE€HAa TEM, 4YTO €ro
oObeKkTaMu  SBJISIOTCS  (PyHAAMEHTaJbHBIE  CTPYKTYpPbl, IPOCTPAHCTBEHHbIE  (HOPMBI U
KOJIMYECTBEHHBIE OTHOILIEHUS JEMCTBUTENBHOIO MHpa. Airedpe M HayajlaM MaTeMaTU4YecKOro
aHaJM3a TPUHAMICKUT Beayuias pojidb B (OPMUPOBAHUU AITOPUTMHYECKOTO MBIIUICHHUS,
BOCIIUTAHUM YMEHHUH JIEHCTBOBATh IO 3aJIaHHOMY aJrOpuTMy. B Xoze pemenns 3aga4 — OCHOBHOU
yueOHOM JesATeNbHOCTH Ha ypoKax MaTeMaTUKW — pa3BUBAIOTCS TBOpYECKas M MpHUKIaaHas
CTOpOHBI MbllIeHUs. O0ydyeHue anredpe U HadajlaM MaTeMaTHYeCKOTo aHalu3a JaéT BO3MOXKHOCTb
pa3BHUBaTh Y y4alIUXCs TOUYHYIO, JAKOHUYHYIO U HTHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJee
TTOIXOJISITITNE S3BIKOBBIE (CUMBOJIMYECKHE, TpadUuecKue) CpeaCcTBa.

I'eomerpus, sBIASACh BaKHEHIIMM  KOMIIOHEHTOM  MaT€MaTHYeCKOro 0o0pa3oBaHMs,
CIOCOOCTBYET PA3BUTHIO Y yUaIIUXCs MPABUIBHBIX MPEICTABICHUH O CYIIHOCTH U MPOUCXOKICHUN
reOMETPUYECKUX a0CTpaKLUi, COOTHOILIEHUH PEATbHOTO U HJIEATBHOIO, XapaKTepe OTPaKEHUs B
MaTeMaTHUYEeCKON HayKe SIBJICHMH M MPOLIECCOB PEATIbHOrO Mupa. ['eoMeTpusi 3aHMMAET BEyIlEe
MeCTO B (OPMHPOBAHMU HAYYHO-TEOPETHUYECKOTO MBIIUIEHHUS] LIKOJBHUKOB. CaMu OOBEKTHI
TCOMETPUYECKUX YMO3AKIIOYCHUM M TPUHATBIE B TEOMETPUM IPAaBWJIAa HX KOHCTPYMPOBAHHUSA
CoCcOOCTBYIOT (POPMHUPOBAHUIO YMEHUI 0O0CHOBBIBATh U JOKA3bIBATh CYXJEHUS, IPUBOIUTH YETKHE
ONpEICIICHNUs, Pa3BUBAIOT JIOTMYECKYH0 MHTYUIUIO, KPaTKO M HArJsAJHO BCKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUH U y4aT UX IIPUMEHEHHUIO.

PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMAaTUKH, (OpMHUpPYs I[OHUMAaHHE KpacoTbl M
U3ALIECTBA MATEMaTUYECKUX PACCYXKAEHUH, CIOCOOCTBYS BOCHPHUATHIO MaTeMaTH4ecKux (opm,
TEOMETPHsSl TEM CaMbIlM BHOCUT 3HAUYMTEIbHBIM BKJIAJ B OCTETMYECKOE BOCIUTAHME ydalluxcs. Eé
U3yueHHE pa3BHUBAaET BOOOpPaKEHHE IIKOJIBHUKOB, CYIIECTBEHHO oOoramaer M pa3BUBAeT MX
IIPOCTPAHCTBEHHBIE NPEACTABIECHUS U UHTYULIHIO.

N3ydyeHne MaTeMaTUKH CYLIECTBEHHO pACIIMpSAET KpYro3op Yydaluxcsd. Ydamuecs
3HAKOMSATCS C MHAYKIMEH U JIeAyKuuei, o600meHneM U KOHKpeTH3alued, aHaJIu30M U CHHTE30M,
KJIaccupukanueil u cucremarusanueil, abcrparupoBanieM M aHajgoruei. Vcnosnb3oBaHue 3a7ay Ha
BCEX ATalax yu4eOHOTO Mpolecca pa3BUBAET TBOPUECKUE CIIOCOOHOCTH IIKOJIbHUKOB.

Peanuzanus nporpamMel  yueOHoro mnpeamera «Maremaruka: anrebpa M Hadaia
MaTeMaTHYeCKOr0  aHajau3a, TEeOMETPUs» NPEANoJiaracT  HCIOJIb30BAHME  TUCTAHIIMOHHBIX
00pa30oBaTeNIbHBIX TEXHOJIOTUH.

HopmaTuBHBIC, KOHIENTYaJlbHble W HHBIE OCHOBBI /UIA pa3padorkm padoueit
NPOrpaMmbl y4e0HOI0 peaMeTa:

1. ®epepanpublii 3akoH Poccuiickoit @Peneparun ot 29.12.2012r. Ne273-®3  «O0
oOpa3zoBanun B Poccuiickoit @enepanum» (¢ N3BMEHEHUSMU U JIOTIOJTHEHUSAMU);



2. llpukaz Munucrepcta obpa3zoBanus u Hayku Poccuiickoiit @enepauuu ot 17 mast 2012 r.
Ne 413 «O6 yrBepxkaeHUN (QeneparbHOr0 TOCYJapCTBEHHOTO 00pa30oBaTEIBHOTO CTaHIAapTa
cpemaHero o0rero 00pa3oBaHus» (C U3MEHEHUSIMU U JIOTIOTHCHHSIMH );

3. IlpumepHas ocHOBHas oOpa3oBareibHas MpOrpaMMa CPEIHEro oO0IIero oOpa3oBaHMUS,
omobpenHas pemennem DenepaabHOro  yueOHO-METOAMYECKOTO OOBEAMHEHUS 10 OO0ImeMy
obpazoBanuio (IIpotokos ot 28 urons 2016 1. Ne 2/16-3);

4. Ilpuka3 MunucrtepcrBa npocseuieHust Poccuiickoit @enepanuu ot 28 asrycra 2020 1. Ne
442 «O06 yrBepxaenun llopsaka opraHu3alMyu U OCYIIECTBICHUS 00pa30BaTEIbHON NESTEIHLHOCTH
[0 OCHOBHBIM 00111€00pa30BaTeNbHBIM MIPOTpaMMaM - 00pa30BaTEIbHBIM IMPOTPaMMaM HA4aIbHOTO
00111eT0, OCHOBHOTO OOIIETO M CPEeIHEro 00Iero 00pa3oBaHusy (C U3MEHEHUSIMH U JIOTIOJTHECHUSIMH ),

5. Tlpuka3z Munucrepcrsa mpocsemenus Poccuiickoit ®enepanuu ot 20.05.2020 Ne 254 «O6
YTBEpXKJICHHH (DeAepaIbHOTO MEePEeYHs YIeOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO TIPH PealIn3alliu
UMEIOINUX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTENbHBIX MPOrpaMM HadabHOTO OOIIero,
OCHOBHOTO 0OIIero, cpeaHero ooOmero o0pa3oBaHUS OPraHU3alUSIMH, OCYIIECTBIISIOIIUMU
00pa3oBaTeNbHYIO JESTEIHLHOCTDY,

6. Meronuveckrne peKOMEHIAINH 10 pean3alui 00pa30BaTeIbHBIX MPOTPAMM HAYaIbHOTO
o011ero, OCHOBHOTO OOILIEro M cpeaHero ooOmero oOpa3oBaHMs, 00pa30BATEIbHBIX MPOrPAMM
CpeaHero mpoQecCHOHaIBHOTO 00pa30BaHMs U JOMOJIHUTEIBHBIX 0011e00pa30BaTENbHBIX IPOTPAMM
C TPUMEHEHHEM DJJIEKTPOHHOTO OOYYeHUS W TUCTAHIIMOHHBIX OOpPa30BaTEIFHBIX TEXHOJIOTHMA
MunucrtepctBa npocsenienust Poccuiickoit @enepanuu ot 19.03.2020;

7. IlocranoBnenuem ['maBHOro rocynapcTBeHHOro canutapHoro Bpada ot 28.09.20 N 28 «O6
yTBepxkaeHnu caHuTapHbix mpaBui CII 2.4.3648-20 «CaHuTapHO-3MTUAEMUOJIOTHYECKIE TPEOOBAHMS
K OpraHM3aliy BOCIUTAHUS i 00y4eHHs, OTIBIXa U 03JIOPOBIICHHS JICTEH M MOJIO I,

8. Konmemmsi pa3BuTHS MaTeMaTHdeckoro ooOpasoBanusi B Poccuiickoit ®epepannn
(yrBepxknena 24.12.2013 r. pacnopsixenuem [IpaButensctBa Poccuiickoit @enepannu Ne 2506-p);

9. VYcraB u uHbIE JIOKalbHbIE AaKThl YHUBEPCUTETa, PETJaMEHTHPYIOIIUE OCHOBHBIE
MTOJIOXKEHUS, CTeU(pUKY, OCOOCHHOCTH OpraHu3aIliu OOY4YEeHHS MO MpOoTrpaMMaM CpPEIHEro oOIIero
oOpazoBaHwUsI.

[Iporpamma mo yueOHOMY mnpenmery «MaTemaTukay pa3paboTaHa Ha OCHOBE paboueit
porpamMmel «Anredpa u Havaia Maremarndeckoro anammsa» kK YMK T.A. BypmucrpoBa (CoopHHK
pabouux mporpamm 10-11 kimaccer: yue0. mocobue mjisg yduTene oOimieoOpa3oBar. OpraHU3aIldii:
0a30BbIii 1 yriyon. ypoBHu / cocT. T.A. Bypmucrpoa — M.: IlpocBemenue, 2018.) u paboueii
nporpammel «I'eometpus» k YMK T.A. Bypmuctposa (Coopuuk pabounx mporpamMm 10-11 kmaccer:
yue0. rmocobue s yuuTener oOrieoOpa3oBaT. opraHu3aluii: 0a30BBI U YIIIyOJl. YPOBHH / COCT.
T.A. BypmucrpoBa — M.: IlpocBemenne, 2018) u COOTBETCTBYeT TPEOOBAHUSAM W IOJIOKEHUSIM
OCHOBHOI1 oOpa3oBaTenbHO#l mporpaMMel (TaMOOBCKOTO rocylIapcTBEHHOIO YHUBEPCHTETAa MMEHU
I'.P.Jlep>xaBuHna).

[IporpamMma HacTosiero y4eOHOro mpeaMeTa peanu3yercss Ipy MOMOIIW/C UCIOJIb30BaHUEM
CIIEYIOMUX Y4eOHO-METOIMUECKHUX pa3padoTOK (KOMILIEKCOB):

Mamemamuxa: aneebpa u Hauana mMamemamuyecKkoeo aumaiusda, 2eomempus. Aneedpa u
Hauana mamemamuyecko2o auanuza. 10-11 xnaccel: yue6.01a obweobpazosam. oOpeaHu3aYULL
bazoewiii u yenyonennwiti yposuu / [IL. A. Anumos, FO. M. Konseun, M. B. Txauega u dp.]. - 3-e u30. —
M.: Ilpocsewenue, 2019.

[IporpaMma KOHKpPETH3UPYET COJAEpKaHHE MPEIMETHBIX TeM 00pa3oBaTeNbHOTO CTaHAApTa:
AIIEMEHTHl TEOPUU MHOXKECTB W MATEMAaTUYECKOW JIOTHKH; YUCIAa U BBIPAKEHUS;, ypaBHEHHUS H
HEpaBEHCTBA; (PYHKIIMH; YIEMEHTHl MAaTEMaTHYECKOTO aHalN3a; CTATUCTHKA U TEOPUS BEPOSITHOCTEH,
JIOTUKa W KOMOHMHATOPHMKA; TEKCTOBBIE 3aJayd; HMCTOPHS M METOJbl MaTeMaTuKu. B OCHOBY
MIPOrpaMMBbI MOJIOXKEHA KOHIIETIINSA, TpeIycMaTpuBarorias GopmMupoBaHue GyHKIIMOHATHHBIX 3HAHHMA
U YMEHHH, KOTOpble 00eCleunBaloT IeIeco00pa3Hoe MpUMEHeHHe 3HaHUW Mo anrebpe U Havaaam
aHanms3a.



[IporpamMma HacToSIIEro y4eOHOTO MpeaIMeTa peann3yercss IpHU MOMOIIN/C UCTIOIb30BAHUEM
CIIEIYIOMUX YIeOHO-METOMIECKUX pa3pad0TOK (KOMILIEKCOB):

Mamemamuxa: anreebpa u Hauana mamemamuyeckoeo anaiusa, ceomempus. I eomempus. 10-
11 knaccoi: yueb. ons obweobpas. opeanuzayuii: 6a308wuiil u yeayonennwiil yposuu / [JI. C. Amanacsn,
B. @. Bymysos, C. b. Kadomyes u dop] -21-e uzo. — M.. Ilpoceewenue, 2019 (MI'Y-wxkone).

[IporpaMma KOHKPETH3UPYET COJCPKAHHE MPEIMETHBIX TeM 00pa30BaTEeLHOTO CTaHAApTa:
TEOMETPHsSl Ha IJIOCKOCTH; TPSMBIE M IUIOCKOCTH B TPOCTPAHCTBE;, MHOTOTPAHHUKH; BEKTOPHI H
KOOPJIMHATHI B IPOCTPAHCTBE; TEJIa BPAIICHUS.

OO0mas xapakTepucTHKA Y4eOHOr0 npeaMera

Hens peamuzauuun OOII COO Co3nanue  ycioBUM Ui JOCTHDKEHHS — YPOBHS
110 npenMeTy MAaTEMAaTUYCCKUX 3H3HI/II71, H€06XOI[I/IMOFO JJIA HpOI[OJ'DKCHI/IfI
06p330BaHI/I$I B HaHpaBJ'ICHI/IﬂX, CBSI3AaHHBIX C HpI/IKJ'IaI[HI)IM
HUCITIOJIB30BAHUEM MATECMATHUKU U C OcyHIGCTBJ'IeHI/IeM HaquOI\/JI
M HCCIICIOBATENILCKOM JEATEILHOCTH B 00JIACTH MaTEMaTHKH
U CMCKHBIX Hay1(

3amaun peanuzaruu OOIT COO chopmMupoBaTh MPEACTABICHUS O MAaTEMAaTHKE KaK 4acTH
II0 IIPEAMETY MHPOBOM KYyJIBTYpbl H O MECTE€ MAaTEMaTUKH B COBPEMEHHOU
IMWBHWJIN3AIIMN, O CIOcOo0axX OINMWCaHWsS Ha MaTeMaTHYEeCKOM
SI3BIKE SIBJICHUU PEAITBHOIO MHpaA,

chopmupoBaTh TPEACTABICHUS O MAaTeMaTHUYECKHX
HNOHATUAX KaK O BaXHEUIINX MAaTeMaTHYECCKUX MOACIIAX,
MMO3BOJIAIOINHUX OIIMCBIBATH M HM3Y4YaThb PA3HBIC IMPOLUECCBI U
SABJICHUA, IIOHHMMAHHE BO3MOXHOCTH AaKCHOMAaTHYECKOI'O
MIOCTPOCHHS MAaTEMAaTUIECKUX TEOPHIA;

OBJIAZICTh METOJAMH JIOKA3aTeIbCTB M alTOPUTMOB
pelIeHNs; YMEHHE UX PUMEHSATh, IIPOBOJUTH JJOKa3aTEIbHbIC
paccyKJIeHHs B XOJI¢ PEIICHHS 3a/1a4;

OBJIAZICTh ~ CTAHIAPTHBIMH  TPUEMAMH  PELICHHS
pallMOHAIFHBIX M WPPAIMOHATBHBIX,  I[MOKA3aTEIbHBIX,
CTETICHHBIX, TPUTOHOMETPUIECKUX YPABHEHUI U HEPABECHCTB,
UX CHCTEM;

copMHUpOBaTh TPEACTABICHUS 00 OCHOBHBIX MOHSATHSIX,
UJIesSX U METOJIaX MaTeMaTHYECKOTO aHaTN3a,;

OBJIAZICTh OCHOBHBIMH TIOHSATHSIMH O TIUIOCKAX |
IPOCTPAHCTBEHHBIX TEOMETPHUYECKHUX (DUTYpPax, X OCHOBHBIX
CBOWCTBaX; COpPMHpPOBATH yMEHHs paclio3HaBaTh Ha
4epTekax, MOJCISIX M B PEATbHOM MHPE TI€OMETPUYCCKUE
(GUryphl; TPUMEHSITh H3YYCHHBIX CBOHCTB I'€OMETPUYECKUX
buryp u Gopmyn A peHICHUS TEOMETPHUECKUX 3a7ad |
3aJa4 C MPAKTHYECKUM COJACPIKAHUEM;

chopMHUpOBaTh  TPEACTABICHUS O  Mpoleccax |
SBIICHUSIX, WMEIOIIMX  BEPOSATHOCTHBIM  Xapakrtep, O
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHpe, 00
OCHOBHBIX TOHATHUSAX DJIEMEHTAPHON TEOPUU BEPOSTHOCTEH;
YMEHHMM HAaXOJIUTh U OILEHUBATh BEPOSTHOCTH HACTYILICHUS
COOBITHII B TMPOCTEHIIMX NPAKTHUYECKUX CUTyalUiX U
OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJIHYNH;

OBJAJeTh  HaBBIKAMHU  HCMOJB30BAaHUS  TOTOBBIX
KOMITBIOTEPHBIX MPOTPAMM TIPH PEHICHUH 331a4;




Hannuue mexnpenMeTHbIx
CBA3EH

[Ipenmer (Ha3BaHKE TEMBI) Maremarnueckoe
CoJIepKaHue
®usuka (paBHOyckopeHHOe | JInHelHas byHKIHS,
JIBUKECHHUE; JIBYDKEHUE, | TPOU3BOAHAs (DYHKIIUU
B3aUMOJICHCTBUE rexd, | [lpamas u  oOparHas
JJIEKTPUYECTBO;  MEXAHMKA; | MPOMOPIHOHAIbHAS
ONTHKA; KNHEMATHKa. ) 3aBUCHUMOCTh
Bexkropsl, METOJ
KOOpJIMHAT,
NPOM3BOIHAS, (YHKIIHSL.
I'paduk pynxmm
Cummerpus
Bekropsl, neicTBHs Hax
BEKTOpaMH
Nndopmaruka (anroput™msl, | YpaBHEHUS, HEpAaBEHCTBA
IporpaMma.)
XuMmus (Macca M KOJIMYECTBO | YpaBHEHUS. IPOLIEHTHI
BEII[ECTBA; PACTBOPBHI. )
OKOHOMHMKA VYpaBHeHus,
HEPAaBEHCTBA, MPOLEHTHI

HNuTerpammss ¢ BHEYpPOUYHOU
NEeSATENBHOCTBIO, B TOM YHCIIE C
MPOEKTHOMN

VYueOuplii mpenmer «Matemaruka: anreOpa W Hadaja
MaTeMaTHYeCKOro aHajiu3a, T'€OMETpUsD» HWHTETPHUPOBaH C
MIpOTpaMMOM  BHEYPOUYHOM  AedaTenbHOCTH  «CIoKHBIE
BOIIPOCHl MaTeMaTUKW», «@PUHAHCOBas MaTeMaTUKa», B
KOTOPOM  YYalllUMCS MOTYT OBITh MPEAJIOKEHBl TEeMbl
MPOCKTOB B paMKax MpeaMeTHOW obnactu «MaTtemaTuka u
nH(popMaTuKa.

BrimosmHeHHbIE  ydallMMHUCS ~ MHAUBUIYyaJdbHBIE U
IPYNIOBBIE TPOEKThl MOTYT OBITh TpEACTaBIECHBl Ha
KOH(QEepeHIMsIX ¥ KOHKypcax  pas3jJu4yHOro  YpOBHS
(«ITemarornueckuit Onumny, «MexperuoHajibHas
MHOTOTpOUIbHAS OJIMMIIHNAAA LIKOJIbHUKOB),
«MexayHapoaasle  oOpa3oBaTelibHble  JUCTAHIIMOHHBIC
KOHKYpChI «OnUMIHC» U JIp.)

@®opMbl OPraHu3anny 00pa3oBaTeJbHOI0 NMPOoIEcca M0 y4eOHOMY MpeaMeTy,
NpeanouYTUTeIbHbIe ()OPMBI KOHTPOJIS H OLIEHKH

OcHoBHasi ¢opma OpraHu3aluu
o0pa3oBaTeNbHOrO IMpolecca Mo
y4eOHOMY MpEAMETY

Ypok B 04HOM, OHJIAIH U oduaiin popmaTax

Twursl 3ag9THN

Ypoku popMupoBaHHUA HOBBIX 3HAHUI (YPOK-JIEKIUs,B
TOM qHcIe c UCIIOJIb30BaHUEM  JMCTAHLMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA).

Ypoxku  npuMeHeHHMsi 3HAHMH  Ha  IPaKTHKe
(KOMOMHUPOBAHHBI YPOK, B TOM YHCIIE C HCIOJIb30BaHHEM
JIMCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA).

YPpoKkH NOBTOpPeHMid, CHCTEeMaTH3aIMU U 00001IeHUsA
3HaAHMH, 3aKpenJieHusi yMeHu# (KOMOWHHPOBAHHBIA YpPOK,
B TOM UHCIE€E C HCIOJB30BAHUEM  JAMCTAHIMOHHBIX
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00pa30BaTEeIIbHBIX TEXHOJIOTH).

YPpoxu KOHTPOJISA U NPOBEPKHU 3HAHMI M YMeHHil (YpOK
- TECTUPOBAHME, B TOM 4YHUCJIE C HCIOJIb30BAHUEM
JMCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTUH;

YPOK - KOHTpPOJbHas paboTa, B TOM 4YHCIE C
UCIIOJIb30BAHUEM  JIMCTAHIIMOHHBIX  00pa30BaTENIbHBIX
TEXHOJIOTHH).

Bungst u ¢GopMel KOHTpoOJII U Buabl KOHTpOJIS:

OLICHKH 3HaHUM, YMEHUI mexkywui.

oOyJaronuxcs BXOJHOM, IOYPOUHBII, TEMAaTHYECKHU;

NPOMEHCYMOYHAS AMMeCMAaYUs:

no pe3ynbTatam Tekymero koutpoas (10 xmacc, |l
nonyroaue; 11 kiace, I, 1l monyroaue)

KOHTpoJsbHas padota (10 knacc, |l momyronue)

DopMBI KOHTPOJIA:

OTIpOC, TECTUPOBAHKE, KOHTPOJIbHAsE paboTa, B TOM YHCIIE
C HCIIOJIB30BaHUEM JUCTAaHITMOHHBIX O6paSOBaT€J'II)HI)IX
TEXHOJIOTHUH.

Mecto yueOHoro npeamera B yuyeonom miane OOII COO
VYueOuslil npeaMer «MaremaTtuka: aaredpa u Hayajla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSI»
B yuebHoM miaHe OOIl COO sBnsercs oO0s3aTeabHBIM YUE€OHBIM MPEIMETOM U H3ydaeTcs
YUYalIMMUCS YHUBEPCAIBHOTO Mpoduis Ha 6a30BOM YpOBHE.

O0bem yueOHOro npeaMera U pacnpeaejieHue ero
1o KJjaccam (romgam) o0y4eHust

Ton OO011ee KOJIMYECTBO YacOB HenenbHas Harpyska B yacax
0o0y4eHus1/KI1ace
10xmacc/1 rog 140 4
11 ximace/2 rog 140 4

2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

Monyab «AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIU32)»

Bunpi IInanupyemMbie pe3yabTaThl Paznen/
00pa30oBaTeNIbHBIX 10 xnacc/ 1rox oOyuenus TemMa
pe3yJIbTaTOB ba3oBblii ypoBeHb yueOHOro
o0yyarommiics/y4eHHK o0yyarommiics/y4eHuK npeamera
HAY4YMTCH MOJYYHUT BO3MOKHOCTh
HAYYMThCHA
IIpeIMETHBIE 1. OnepupoBare Ha 6a3oBoM | 1. OmnepupoBaTh HNOHATUAMHU: | DIEMEHTHI
YpPOBHE MNOHATUSAMU: | KOHEYHOE MHOX€ECTBO, | TEOPUHU
KOHEYHOE MHOXECTBO, | SJIEMEHT MHOXECTBA, | MHOXECTB U
JJIEMEHT MHOJKECTBa, | IOJMHOXECTBO, TepeceyeHne | MaTeMaTudec
MIOJIMHOXECTBO, MepeceyeHne | 1 0ObeIMHEHHE MHOXKECTB, | KOU JIOTUKU
u oObEeIMHEHHE MHOXECTB, | YACIOBbIE  MHOXECTBAa  Ha
YHUCIOBbIE MHOXECTBAa Ha | KOOPJIUHATHOM MpSIMOH,
KOOpAMHATHOM IpsSIMOH, | OTPE30K, UHTEpBall,
OTPE30K, HHTEPBAI; HOJYUHTEpBaJl, IPOMEXYTOK C
2. OnepupoBath Ha 0a30BOM | BBIKOJIOTOM TOYKOH,
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YPOBHC IIOHATUAMMU:
YTBEPXKIACHHUE, OTpHULIAHUE
YTBCPXKACHUSA, HWCTUHHBIC U
JIOXKHBIE YTBEPXKIACHUS,
MIPUYMHA, CIIe/ICTBUE,
YacCTHBIM  ciiydail  oOrmrero

YTBEPXKJICHHS, KOHTPIIPUMED;
3. Haxomutp mepeceueHue u
oObeTMHeHHE TBYX
MHOXECTB, MPEACTABICHHBIX

rpadguyueckn Ha  YHCIOBOM
MIPSIMOM;

4. Crpoutrb Ha YHCIOBOM
psAIMOM [IOIMHOKECTBO
YHCIIOBOTO MHO’KECTBA,
3aJlaHHOE MIPOCTEUIINMU
YCIIOBUSIMY;

5. Pacrio3HaBaTh  JIOKHBIE
YTBEPKJICHHS, OIMHOKH B
paccyXJeHUSX, B TOM YHCIE
c HCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

HOBCECOHEBHOIl MHCUZHU U npu

uzyueHuu opyaux
npeomemos:

HCIIOJIE30BaTh YHCJIOBBIC
MHOKECTBA Ha
KOOPJIMHATHOW TPAMOW JJId
OIMMCAHHUS peanbHBIX
MPOILIECCOB U SIBIICHUIA;
MIPOBOJIUTH JIOTHYECKHE

pacCyKJICHHsT B CHTYaIlUsiX
MMOBCEIHEBHOMN JKU3HH,

OITMCBhIBATH OTACIBHBIC
BBIJAOIIHCCA PE3YIbTATHI,
ITOJIYYCHHBIC B Xoae

pa3BUTUSL MaTeMaTHKU Kak
HayKU;

rpagudeckoe

npeaACTaBJICHUC

MHOKECTB Ha KOOPAMHATHOWU

IUIOCKOCTH;
2. OmnepupoBarb MOHSATUIMHU:
YTBEPXKICHHE, OTpHUIlaHUE
YTBEPXKICHUS, WCTHHHBIE U
JIO)KHBIC YTBEPKICHUS,

Inpu4iurHa, CJICIACTBUC, YaCTHEIN
ciiydail OOILIEro yTBEp:KJeHUS,

KOHTPIIPUMED;
3. [TpoBepsaTts
MPUHAJICKHOCTh dJIeMEHTA
MHOECTBY;

4. Haxomuth mnepeceyeHue u
00ObeIMHEHNE MHOXECTB, B
TOM YHCJI€ TPEICTAaBICHHBIX
rpaguyeckd  Ha  YUCIOBOM
IpsIMOM M Ha KOOPJAMHATHOM
IJIOCKOCTH;

5. IIpoBoauTh JOKa3aTEIbHBIE
paccyxJIeHHs TS
000CHOBaHHUS HCTUHHOCTHU
YTBEPKJICHUH.

HO6CECOHEBHOIL JCUZHU U npu

U3yueHuu Opy2ux npeomemaos:
HCII0JIb30BATh

YHCIIOBBIC

MHO’KE€CTBa Ha KOOPJIMHATHOMU
NpsAMOM M Ha KOOPAUHATHOMU

IJIOCKOCTH  JUISL  OIHCAHUS
peaTbHBIX MPOIIECCOB u
SIBIICHHI,

MIPOBOJIUTH JI0OKa3aTelIbHBIC
pacCyXIIeHHsT B  CHUTYyaIUsIx

HOBCC,Z[HGBHOﬁ KHU3HU,

npu

pellleHnd 3aJad U3 JPYrux

MIPEAMETOB,
MIPEACTABIISTh

BKJIaJ

BBIAAOIHUXCA MAaTCMATHKOB B
Pa3BUTHC MATCMATUKU W WHBIX

Hay4HBIX 00JIacTeH;

1. OnepupoBath Ha 06a30BOM

YPOBHE TMOHATUSAMH: IIEJI0C
YUCIIO, JEIUMOCTh  YHCEIl,
OOBIKHOBEHHAS IpoOb,
JIECATUYHAS Ipo0b,
paloHanbHOe YHCIIO,
npUOIIKEHHOE 3HAYEHHE
YHpcia, YacTh, JIOJIA,
OTHOIIIEHUE, MIPOLIEHT,

ITOBBIIICHUC U ITOHMXKCHHUC Ha

1. CBobOomHO  OIEpPUPOBATH
NOHATHSIMM:  II€JIOE  YHCJIO,)
JEMMOCTh qrucel,
OOBIKHOBEHHAS IpoOb,
JecATUYHAs IpoOb,
paryoHaibHOe 4HCIIO,
npuOIMKEHHOE 3HAYEHUE

qyucia, 4aCTb, J0J, OTHOIICHHC,

IMPOLCHT, TIOBBIIICHUC

"

IIOHMXXCHHUEC Ha 3aJaHHOC YHCIIO

Yucna
BBIPAKCHUS

u
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3aJJaHHOE YHUCJIO MPOIICHTOB,
Macurao;
2. OmnepupoBath Ha 0a30BOM

yYpOBHE TOHSTHSIMH:
norapudm qHClIa,
TPUTOHOMETpHUYECKAs

OKpPYXXHOCTB, TpalycHast Mepa
yria, BEJIMYUHA yria,
3aJaHHOIO TOYKOM Ha
TPUTOHOMETPUYECKON

OKPY>KHOCTH, CHHYC,
KOCHHYC, TaHTEHC u

KOTAHTE€HC YTJIOB, UMEIOIINUX
MIPOU3BOJILHYIO BEJTUUHHY;

3. BemonHATh
apudMeTHIeCcKue ACHUCTBUA C
LIETBIMH ¥ PAIMOHAIEHBIMHU
YUCJIaAMU,

4. BpINONHATE HECIOXKHBIC
nmpeoOpa3oBaHUsl  YHCIOBBIX
BBIpAXKEHUM, COZIepIKAINAX
CTEeNEeHM 4ucen, JU00 KOPHHU
u3 uucen, au0o JsorapuMsl
YHCell;

5. CpaBHMBaTh
palMoOHaJIbHBIE YHCTIa MEXIY
co0olii; OILIEHNBATH u
CpaBHMBATh c
palMOHaJIbHBIMU ~ YHCTIAMH
3HAUEHUS IIeNIbIX CTeleHen
4yucell, KOpHEW HaTypajibHOU
CTEIeHU u3 qrced,
norapu@moB qrcen B
MIPOCTHIX CIIydasix;

7. N3o0paxkath TOYKaMU Ha
YUCJIOBOM MpPAMOM Ieible U
paloHaIbHbIE qucha,
n3o0paxaTb TOYKAMU  Ha
YHACJIOBOM TMPSIMOW  IIEJIbIE
CTENeHH  4YHCel,  KOPHHU
HaTypaJIbHOH  CTENEHU U3
gucen, jorapudmsl 4YuCel B
MPOCTBIX CIy4Yasix;

8. BBINONHATE HECIOXKHbBIE
npeoOpa3oBaHusl LETBIX U
JIPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPAKEHUMH;
BbIpaXaTh B  MPOCTEHUIINX
Cly4asix M3 PaBEHCTBA OJIHY
MIEPEMEHHYIO Yepe3 APYrue;
9. BbpluucnasaTh B MPOCTHIX
ClIyJasiX 3HAU€HHUsI YHCIIOBBIX

MPOIEHTOB, MaCIITAa0;
2. IIpuBOAUTH IPUMEPHI YUCEII C

3aJJaHHBIMU CBOMCTBaMH|
JICIIMMOCTH;

3. OmnepupoBaTh TMOHATHUSIMHU:
norapudm qHCIIa,
TPUTOHOMETPUYECKAs

OKPY)KHOCTb,  paJuaHHas U
rpaaycHas Mepa yria, BeJIM4nHa
yIiia, 3aJaHHOrO0 TOYKOM Ha|
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CHUHYC, KOCHHYC,
TAHI€HC M KOTAHIEHC YIJIOB,
UMEIOLIUX MIPOU3BOJIEHYIO
BEJIMYMHY, YHCIIa € U T

4. BpINOJHATH apU(PMETHUECKUE
NEeNCTBUS, coueTass YCTHbIE WU
MUCbMEHHbIE MIPUEMBI,|
NPUMEHSISI IPU HEOOXOAUMOCTH|
BBIUHCIIUTENIbHBIE YCTPONUCTBRA;
5. Haxomutp 3Ha4YeHUS KOPHS

HaTypaJbHOU CTETICHH,
CTCIICHH C  palldOHATBHBIM
MoKa3aTesem, norapudma,
HCITIOJB3YS pu
HE0OXOIUMOCTHA

BBIUMCIIUTEIILHBIC YCTPOMCTBA;
6. Ilomp30BarbCcsa OLIEHKOH U
NPUKHIKON TIPU TPAKTHIECKUX
pacuerax;

7. TlpoBOAWTH TIO HM3BECTHBIM
dopmynam U MpaBHIIaM
npeoOpazoBaHusi  OyKBEHHBIX
BBIpAKCHUH, BKITIOYAOIITIX
CTEIIeHU, KOPHHU, JIOTapU(MBI U
TPUTOHOMETPHUYECKHE
byHKIUY,

8. Haxomuth 3HAYCHUS
YUCIOBBIX M OYKBEHHBIX
BBIPAKCHUH, OCYIIECTBIISAS
HEOOXO/IMMBIC TOJICTAHOBKU H
npeoOpa3oBaHus;

9. MU3o0pakarh CXeMaTHYCCKU
yrojl, BEJMYMHA  KOTOPOTO
BBIpaO)KEHA B Tpagycax WU
paavaHax; HCIOJIb30BaTh MPHU
pelieHuy 3a7ad  TaOIuYHbIe
3HAUCHUs
TPUTOHOMETPHUECKUX
(GyHKIUH YTII0B;

10. BumonHATH  TEPEBOL
BEJIMYMHBI yIlia U3 pajuaHHON
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U OyKBEHHBIX BBIPAXKCHUH,
OCYILIECTBIISIE  HEOOXOMMBbIC

MOJICTAHOBKHU u
peoOpa3oBaHus;

10. N3o6paxaTsb
CXEMaTHUYECKH yrod,
BEJIMYMHA KOTOPOTO
BBIp@KEHa B  TIpajycax;
OLICHUBATH 3HAaKH1 CHUHYCA,
KOCHHYCA, TaHIeHca,
KOTaHI'€HCa KOHKPCTHBIX
YIJIOB.

NOBCEOHEBHOIUl HCUZHU U NpU
uzyueHuu Opy2ux y4eoOHbvlX
npeomemos:

BBITIOJTHATh BBIYUCICHUS TPH
perieHuun 3aja4
MPaKTUYECKOTO XapaKTepa,
BBITIOJTHATh  TPAKTHYECKUE
pacyeTsl C HMCIOJIb30BAaHUEM
npu HEe0OXOIMMOCTH
CIIPaBOYHBIX MAaTEPHUATIOB U
BBIYUCITUTEIIBHBIX YCTPOUCTB;

COOTHOCHTD peanbHbIe
BEJIMYUHBI, XapaKTEPUCTUKU
00BEKTOB OKPYXKAaIOIIEro

MHpa C UX KOHKPETHBIMH
YHCIIOBBIMH 3HAUCHUSIMU;

HCII0JIb30BATh METO/IbI
OKPYTJICHUS, TPUOTUKEHUS U

MEpHI B IPAIYCHYIO H 0OpaTHO.

NOBCEOHEGHOU MHCUZHU U npu
uzyuenuu Opy2ux yueOHbIxX

npeomemoes:

BBITIOJIHATH ﬂeﬁCTBHﬂ C
YUCIJIIOBBIMHU JaHHBIMHA Ipu
pelIcHuH 3a1a4

NPaKTHYECKOTO XapakTepa u
3a/1a4 U3 Pa3IMYHBIX objacTen

3HAHUH, HCIIOJIb3Ys npu
HEOOXOUMOCTH  CIPABOYHbIE
MaTepHaIbl u

BBIYMCIIUTENIBHBIE YCTPOICTRA;
OIICHUBATDh, CpaBHHUBATb u
UCTIOJIb30BaTh TPU  PEIICHUH
MPAKTUYICCKUX 3a1a4
YHUCJIOBBIC 3HAUCHUS PCAJIbHBIX
BCJIIMYHH, KOHKPETHEIC
YHCIIOBBIE XapaKTEepUCTUKU
00BEKTOB OKPYKaIOIIEro Mupa

NPUKUAKKA TPU  PEUICHUH
MIPaKTUYECKUX 3a1a4y

MTOBCEIHEBHOM JKU3HU

1. Pematn nuHeineie | 1.Pemars palMoHaNIbHBIC, | YpaBHEHUA W
ypaBHEHUST M HEPaBEHCTBA, | OKa3aTelIbHbIC U | HEepaBeHCTBa

KBaJpaTHbIE YPaBHCHHS;

2. Pemars norapupMuyecKue
ypaBHenus Buaa log, (bx + )
= d u [IPOCTEHIIHE
HepaBeHcTBa Buja 10g.x<d;
3. Pemars noka3aTelbHBIE
ypaBHeHus1, Buxa > = d(rae
d MOXHO IIPENCTaBUTL B BUIE
CTENEHH C OCHOBAHUEM a) M
npocTeimme HEepaBEHCTBA
Buma a'<d (rme d MOXkHO
NPEJICTABUTh B BUJE CTETEHH C
OCHOBAHHEM 4);

4. IlpuBomWUTH  HECKOJIBKO)
IIPUMEPOB KOpHEH|
IIPOCTEMIIETO

jJorapuMuUecKue ypaBHEHUS
U HEPaBEHCTBA, MpoOCTeilline
UppalMOHaIbHbIC u
TPUTOHOMETPHUECKUE

ypaBHEHUs, HEPABEHCTBA U HX

CHCTEMBI;

2.  Hcnonn3oBaTh  METOIBI
penieHus yYpaBHEHUH:
MIpUBEJICHUE K BULY

(IIPOU3BCACHUC PABHO HYIIIO»
UM «49aCTHOC PAaBHO HYIIO»,
3aMCHAa ICPEMCHHBIX;

3. Hcnons3oBaTh METO
HHTCPBAJIOB I peHICHUA
HCPABCHCTB;,

4. Vcnosib30BaTh rpaduyuecKuit
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TPUTOHOMETPUUECKOTO
ypaBHEHHUs BHAA: SinX = a,
cosx = a, tgx = a,ctgx = a, rae
a — TabnuyHOE 3HAYCHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKON
GbyHKIMH.

NOBCEOHEGHOIl JHCUZHU U NpuU
u3yueHuu opyzux
npeomemos:
COCTaBIIATh "
YpaBHEHUS U CUCTEMBI
YPaBHEHUN NIpU  pELICHUU
HECJIOXKHBIX  MPAKTUYECKUX
3a/a4

pemarb

METOO AJIA HpI/IGHI/DKeHHOFO

pelieHus yYpaBHEHUH u
HEPABEHCTB;

5. N3obpaxats Ha
TPUTOHOMETPUYECKOMN
OKPYKHOCTHU MHO’KECTBO
peueHui IIPOCTEUIINX
TPUTOHOMETPUUECKUX

YpPaBHEHUH U HEPABEHCTB;

6. BemonHATE 0TOOpP KOpHEH
YpPaBHEHUN  WJIM  PEUICHUM
HEPaBEHCTB B COOTBETCTBUHU C
JIOTIOJIHATEIBbHBIMH YCIOBHSIMU
Y OTPAaHUYECHUSMH.

NO6CEOHEGHOUl HCU3HU U NpU
uzyueHuu Opyux y4eOHbvlX

npeomemos:
COCTaBIISATh u pemiarhb
ypaBHEHUS, CHUCTEMBI

ypaBHEHUH W HEPaBEHCTBA TIPH
perieHun 3a/1a4 TPYTUX
y4eOHBIX MPEAMETOB;
WCIIOJIb30BaTh ypaBHEHUS U
HEpaBEHCTBA JI MOCTPOEHUS
U HCCIIEeIOBAaHUS MPOCTEHIINX
MaTEMaTHYECKUX MoIelen
pEaIbHBIX ~ CHUTyallMd  WiIH
MPUKIATHBIX 337a4;

YMETb HWHTEPIPETUPOBATH
MOJIYYEHHBIH TIPU  pELIEHUU
ypaBHEHUs, HEPaBEHCTBA WU
CUCTEMBI pe3yabTar,
OIICHUBATh ero
paBaonoo0ue B KOHTEKCTE
3aJIaHHOM pEAIbHOW CHUTyalluu
WM IPUKJIaIHOM 33124

1. OnepupoBath Ha 06a30BOM

YpPOBHE HNOHATUSAMMU:
3aBHCUMOCTh BEJIMYMH,
¢byHKLu, apryMeHT u

3HaueHue (yHKIUU, 00IacTh
OTIpEJEeNICHUsI M MHOKECTBO
3HayeHUd (yHKUMH, Tpaduk
3aBHCHUMOCTH, rpaduk
byHKIIMKM, HYIMH (QYHKIHH,
MIPOMEKYTKU
3HAaKOMOCTOSIHCTBA,
BO3pacTaHHE Ha YHUCIOBOM
MIPOMEXYTKe, yOBbIBaHHME Ha

YHUCJIOBOM IIPOMCIKYTKC,

1. OnepupoBaTh NOHATHUIMMU:
3aBUCHUMOCTh BEITUYHH,
byHKIHS, apryMeHT u
3HaueHue (yHKUUU, OO0IaACTh
OTIpeNieNiecHuss M MHOECTBO

3HaueHUN (QyHKUUHU, Tpapuk
3aBHCHUMOCTH, rpaduk
byakuuu, HymH  QYHKIUH,
IPOMEXYTKU
3HAKOIOCTOSIHCTBA,
BO3paCTaHME Ha  YHUCIOBOM
NPOMEXYyTKE, YObIBaHME Ha
YHCIOBOM IPOMEXYTKE,

HauOoJblIee M HaWMEHBIIEE

OyHKIUU
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HauOOJIbIlIEE U HAUMEHBIIIEE

3HayeHne  (QyHKOMH ~ Ha
YHCIIOBOM MIPOMEKYTKE,
IIepHOIUYECcKast byHKIUS,
HepHoJ;

2. OnepupoBath Ha 0a30BOM
YPOBHE TOHATHSAMH: TpAMast
u oOparHas
MIPONOPLIUOHAIBHOCTD
JUHENHas, KBaJ[paTHYHAs,
aorapupmMuIecKas U
noxaszaTenbHas QyHKIHH;

3. Pacrno3naBate rpaduku
3JIEMEHTaPHBIX GyHKIMI:
psAIMOM u oOpaTHOM
MIPONOPIIMOHAIBHOCTH,
JIMHEHHOM, KBaJ[paTUYHOM,
JorapupmMuuecKon "
MoKa3aTeabHOU (DYHKITHIA;

4. CootHocuTh  Trpaduku
3JIEMEHTaPHBIX GbyHKIMI:
psIMOM u oOpaTHOI
MPOMOPIIMOHAIBHOCTH,
JIMHEHHOM, KBaJI[paTUYHOM,
JorapupmMuuecKon u
MOKa3aTeIbHOW (PYHKIUH, C
(dopMynaMu, KOTOPBIMH OHHU
3aJaHbl;

5. Haxomute mo rpaduxy

PUOTIMKEHHO 3HAYEHUS
byHKIIIT B 3aJJaHHBIX
TOYKaX;

6. Ompenensath Mo Tpaduky
cBOMcTBa (PyHKIMHU (HYIH,
MIPOMEKYTKH
3HAKOTOCTOSIHCTBA,
MIPOMEXYTKHY MOHOTOHHOCTH,
HauOOJbIINEe U HAUMEHBIINE
3HAYCHHMS U T.I1.);

7. Crpoutb 3cku3 rpaduka
(GyHKIMH, YIOBIETBOPSIONICH
MIPUBEACHHOMY Habopy
yCIOBUH (mIpoMexXyTKU
BO3pacTanusi / yObIBaHWS,
3HauYEHUE GbyHKIIH B
3alaHHOM  TOYKE,  TOYKH
IKCTPEMYMOB H T.1I.).

NOBCEOHEBHOIl IHCUSHU U npu

uzyuenuu opyzux
npeomemoes:
OTpeNeNnsiaTh 1Mo rpadukam

byHKIIIN Ha
IPOMEXYTKE,

bynkuus,
4YeTHasT W HedeTHas

3HAYCHHE
YHCIIOBOM
nepuoInvecKas
nepuo/,
dynkimy;
2. OmnepupoBaTh MOHATHIMHU:
npsiMast u oOparHas
IPOTIOPIIMOHATBHOCTD,
JTMHEWHas, KBaJ[paTU4Has,
JorapupmMuIecKas U
nokaszatenbHast QyHKINU;

3.  Omnpenenarb  3HaAYCHHUE
byHKIMH 1o 3HA4YECHUIO
apryMeHTa TIpH  pa3IMYHBIX

crocobax 3aaHus PyHKIUU;

4. Crpouts rpaduxu
M3YYEHHBIX QYHKIIH;

5. OnuceiBath 1o rpaduky u B
OPOCTEMIINX  chaydasgx Mo
dbopmyie MOBEJICHUE u
CBOMCTBa (DYHKIIMI, HAXOJUTH
o rpaduky byHKIII
HanOOJIbIINE ¥ HaUMEHBIIHE
3HAYCHUS;

6. Ctpouth 5CcKu3 rpaduka
(GyHKIUH, yIOBIETBOPSIOIIEH
MIPUBEJICHHOMY Habopy
YCIIOBHI (TpOMeXyTKH
BO3pacTaHus/yObIBaHU,

3HAYCHHE dbyHKIIN B
3aJaHHOU TOYKE, TOYKH
9KCTPEMYMOB, ACUMITOTHI,
HyH QYHKIHUA U T.]1.);

7. Pematp YpaBHEHMUS,
npocreiine CUCTEMBI
ypaBHEHUH, WCIIOJIB3YS
cBOWcTBa (YHKIMH © UX
rpaduKoB.

NOBCEOHEGHOU MHCUZHU U npu
uzyueHuu Opy2ux y4eOHbIX
npeomemoes:

omnpesieniaTh Mo rpapukaMm Hu
UCNOJb30BATh I PELICHUS
NOPUKIAJHBIX 3a/a4 CBOMCTBa
peabHbIX IPOLIECCOB u
3aBUCHUMOCTEH (HAuOOIbIINE U
HalMEHbIINE 3Ha4YeHU,
IPOMEXYTKH BO3pacTaHus U
yObIBaHUs ¢byHKIHY,
IPOMEXYTKU
3HAKOMOCTOSIHCTBA,
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CBOMCTBA peanbHbIX
MPOLECCOB M 3aBUCUMOCTEU

(HAauOOJIBIIINE ¥ HAUMCHBIITUE
3HAUYCHUS, MIPOMEKYTKU
BO3pacTaHusi M yObIBaHHUA,
MIPOMEKYTKH

3HAKOIOCTOSIHCTBA U T.I1.);
MHTEPIIPETUPOBATh CBOMCTBA
B KOHTEKCT€ KOHKpPETHOM
MPAKTUYECKON CUTYyaIUU

ACUMITOTBI, IEPUO U T.I1.);
UHTEPIPETUPOBATH CBOMCTBA B

KOHTEKCTE KOHKPETHOU
MPAKTUYECKOW CUTYallNH;
ompeneniaTb 1o  Trpaduxam

IIPOCTEUIINE XapPaKTEPUCTUKH
NEPUOJUYECKUX IPOLIECCOB B
OuoJoruu, SKOHOMHUKE,
MY3bIKE, PpAJAUOCBSI3U U JIp.
(amMmIuTynQ, NEPUOJ U T.11.)

MeTanpeIMETHbIE 1.  YMeHue  caMOCTOSITEIbHO  ONPENENATH  LEIH | DJIEMEHTbI
NESTEIbHOCTH M COCTaBJIATh  IUIAHBI  JEATEIbHOCTH; | MaTeMaTHYeC
CaMOCTOSITEJILHO OCYILIECTBIIATH, KOHTPOJINPOBAThH U | KOW JIOTUKU U
KOPPEKTUPOBATh JI€ATEIbHOCTH; TEOpUn

2. YMeHue NpoAyKTUBHO O0IIaThCs B MPOLIECCE COBMECTHOM | MHOKECTB;
NesITeNbHOCTH, 3((EKTUBHO pa3periaTb KOHPIUKTHI Yucna 51

3. BiageHue HaBbIKAMHM  [I03HABaTENbHOW, Yy4eOHO- | BBIpaXKECHUS;
HCCIIEA0BATEIbCKOM M INPOEKTHOM JAESITEIBHOCTH, HABBIKAMM | YPaBHEHHUS U
paspelieHus npoosiem; HEPaBEHCTBA,

4. TOTOBHOCTP K CaMOCTOSITENIbHON HWHGOPMAMOHHO- | OYHKINH
M03HABaTEIbHON JIeSITeNIbHOCTH, BKJIIOYast yMEHUE
OPUEHTUPOBATHCS B PA3TUYHBIX HCTOUHHUKAX HHPOPMAIUY;

5. YMeHue HCIOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX WU
KOMMYHHKAI[MOHHBIX TEXHOJIOT Ui B pelieHnu
KOMMYHHMKaTMBHBIX WM OPraHM3allHOHHBIX  3a7ad ¢
coOioieHreM HOpM HH(OPMAITMOHHONW O€30MTaCHOCTH.

JIMYHOCTHBIE 1. ChopMHpPOBAHHOCTh KPUTHYHOCTH MBILIUICHUS, YMEHHE | DIIEMEHTHI
pacrmo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE  BBICKA3bIBaHMS, | MaTEMaTHYEC
OTJIIMYATh TMIOTE3Y OT (aKTa; KOU JIOTUKH H

2. T'OTOBHOCTH BECTHM JHAJIOT C JPYrUMH JIIOJIBMH, | TEOPUH
JOCTUraTh B HEM B3aUMOINIOHMMAaHUS, HAXOUTh OOLIME LEU U | MHOKECTB;Y
COTPYOHMYATH I UX JOCTHIKEHUS; ucna u

3. CoOTpyAHHYECTBO CO CBEPCTHHUKAMH, B3POCIBIMH B | BBIPAXKCHUS;
oOpa3oBaTe/IbHOM,  OOLIECTBEHHO  IOJIE3HOH,  y4yeOHO- | YpaBHEHUs U
HCCIIEIOBATENILCKON U IPYrUX BUJAX ACSITEIbHOCTH; HEPABCHCTBA,

4. ToroBHOCTH K oOOpa3oBaHuto, B ToM uyucie | DyHKIUH
caM000pa30BaHUIO; CO3HATEJILHOE OTHOLICHHE K
HEeNpepbIBHOMY 00pa30oBaHMIO KakK YCJIOBHUIO  YCIIEUIHOH
JESITEIbHOCTH;

5. DCTeTHYEeCKOE OTHOIIEHHE K MHUPY, BKIIOYAs 3CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOT0 TBOPYECTBA.

11 kuacc/ 2 roa 00y4eHus
IIPEIMETHBIE 1. OmnepupoBath Ha 0a3zoBoM | 1. OnepupoBaTh NOHATUAMU: | DYHKIUH

ypOBHE MNOHATUSMMU:
3aBHCUMOCTh BEJIMYMH,
byHKLUA, apryMeHT U
3HayeHue (QyHKIMM, O0OJaCTb
ONpeNieNIeHuss U MHOKECTBO
3HaueHud (QyHkuMH, rpaduk
3aBHCHUMOCTH, rpapux

3aBHCHUMOCTh BEJIMYMH,
GyHKIMSA,  apryMeHT U
3HayeHue (PyHKIMHU, 001aCTh
OTNpE/IeNIeHusT U MHOXECTBO
3HaYeHU’ (yHKUIMHU, Tpapuk
3aBHCHUMOCTH, rpauk
byHkuuu, Hynmd (QyHKIUH,

14




GbyHKIHH, byHKIIH,
MIPOMEKYTKU
3HAaKOMOCTOSIHCTBA,
BO3pacTaHME€ Ha  YHUCIOBOM
POMEXYTKE, yObIBaHHE Ha
YHCIIOBOM MIPOMEKYTKE,
HauOoJybllee W HauMEHbIIEe
3HaYEHUE byHKIIN Ha
YHCIIOBOM MIPOMEKYTKE,
MepUOIUYECcKast byHKIMS,
NepUoJ;

2. OmnepupoBath Ha 0a30BOM
YpOBHE MOHATHEM
TPUTOHOMETPUYECKON
byHKINH;

3. PacnosHaBatb
TPUTOHOMETPHUYECKHIX
byHK1IMI;

4. CooTHOCHTB
TPUTOHOMETPHUYECKHIX
byHKIMI c dbopmynamu,
KOTOPBIMH OHH 33]1aHBI;

5. Haxomuts mo rpaduky
MPUOIMKEHHO 3HAYEHUS
(GYHKIUMHU B 33JaHHBIX TOYKaX;
6. Ompenensath 1o Tpaduky

HYJIN

rpaduxu

rpaduxu

cBoiicTBa  (QyHKIUU  (HYIH,
MIPOMEKYTKH
3HAaKOTIOCTOSIHCTBA,
MPOMEXYTKA ~ MOHOTOHHOCTH,

HauOOJbIINE W HaUMEHbIINE
3HAYCHHMS U T.I1.);

7. Ctpouth 53cKku3 rpaduka
GyHKIMH,  YIOBIETBOPAIOLIECH
MIPUBEACHHOMY Habopy
yCIOBUM (mIpoMexXyTKU
Bo3pacTanusi /  yObIBaHWS,
3HaueHue (PYHKIMU B 3aJJaHHOU
TOYKE, TOYKU IKCTPEMYMOB U

T.IL.).

NOBCEOHEBHOIl JHCU3HU U npU
UzyueHuu Opy2ux npeomemos:
ompeneniarts 1o  rpaduxam
CBOMCTBa peasbHBIX MPOLIECCOB
U 3aBUCHUMOCTEN (HauOoJbIINe

U HauMEHbIIME  3HAYEHUS,
IIPOMEXYTKA BO3pacTaHus U
yObIBaHUS, MIPOMEXYTKU

3HAaKOMOCTOSIHCTBA U T.I1.);
MHTEPIIPETUPOBATL CBOMCTBA B
KOHTEKCTE KOHKpETHOM

IPOMEXYTKU
3HAKOIMOCTOSIHCTBA,
BO3pAaCTaHHE Ha YHCIOBOM
IPOMEXYyTKE, YObIBaHHE Ha
YHCIIOBOM MIPOMEKYTKE,
HauOoJbllIee U HauMEHbIIIEE
3HayeHne  (QyHKIMKM  Ha
YHCIIOBOM IPOMEXYTKE,
nepuonuveckas  (QyHKIHS,
nepuoJi, YeTHasi W HeYeTHas
INZINIVIH

2. OmnepupoBaTh TOHSATUEM
TPUTOHOMETPUIECKOMN
INZEINIVIH

3. OmnpenensiTh 3HauYEHUE
GyHKIMM  TI0O  3HAYEHUIO
apryMeHTa Tpu Pa3IHIHBIX
crocobax 3a1aHus PyHKIUU;
4. Crpouts rpaduxu
M3YYEHHBIX (QYHKIIHII;

5. OnuceiBath 1o rpaduky u
B MPOCTEHIIMX CIydasx IO

dbopmyne  moBemeHHE U
CBOMCTBA byHKIMH,
HaXoAuTh MO  rpaduky
GyHKIIMA ~ HAWMOOJBIINE W

HauMEHbBIINE 3HAUCHUS;

6. Crpouth 3CKu3 Tpaduka
GbyHKIINH,
YAOBJIETBOPAIOIIEH
MIPUBEJICHHOMY Habopy
yCIOBUM (mIpoMexXyTKH
BO3pacTaHus/yObIBaHUS,
3HAYCHHE byHKIMH B
3aJaHHOM  TOYKEe, TOYKHU
9KCTPEMYMOB,  ACHMIITOTHI,
HyH QYHKIMA U T.]1.);

7. Pemate  ypaBHeHU,
npocreiime CUCTEMBI
ypaBHEHUH, WCIIOJIB3YS
cBoiicTBa (yHKIUMH U UX
rpauKoB.

NOBCEOHEBHOIL HCUBHU U NPU
uzyueHuu Opyzux ydeoHvlx
npeomemos:

OTIpENeNATh MO rpaduKamM u
UCIIOJIb30BaTh ISl PEIICHUS
MPUKIATHBIX 3a/1a4 CBOWCTBA
peallbHBIX  MPOIIECCOB U
3aBUCUMOCTEH (HAUOOIbIIIHE
U HaUMEHbIIWE 3HAYCHHUS,
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MPAaKTUYECKOUN CUTYyaLUU

IIPOMEXYTKH BO3pacTaHus U
yObIBaHUS ¢byHKIUY,
IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA,
ACUMITOTBI, IEPUO U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOU
MPAKTUYECKOW CUTYaLINH;
ompesieniaTh 1o TrpaduKam
IIPOCTEMNIINE
XapaKTEPUCTUKHU
IIEPUOANYECKUX MPOLIECCOB B
OuoJoruu, SKOHOMHUKE,
MY3bIKE, PaHOCBSI3U U JIp.
(ammuTyna, NEpUOJ U T.11.)

1. OmnepupoBatb Ha 06a30BOM
YpOBHE TIOHATHSIMHU:
mpousBojHas  (QyHKIUU B
TOUYKe, KacaTelbHasi K Tpaduky

GbyHKIMH, MIPOU3BOHAS
yHKIHn;
2. OnpenensiTb  3HAYEHHE

MpOU3BOJHOM  GyHKIMH B
TOYKE 1o M300paKeHUIO
KacatelbHOW K  Tpaduky,
MPOBEICHHOM B 3TON TOYKE;

3. Pematr HeCJIO)XHBIE 3amadud
Ha MPUMEHEHHE CBSI3U MEXIY
MPOMEXYTKaMU MOHOTOHHOCTHU
u TOYKaMH AKCTpEMyMa
(GyHKIIUH, ¢ OTHOW CTOPOHBI, U
MIPOMEXYTKaMU
3HAKOMOCTOSIHCTBA W HYJISIMU
MPOM3BOTHOM ATOW (DyHKIMH —
C Ipyrou.

NOBCEOHEBHOIl JHCU3HU U npU
uzyueHuu Opy2ux npeomemos:

MOJIBb3YACh rpadukamu,
CpPaBHMBATh CKOPOCTH
BO3pACTaHUS (pocrta,

MOBBIIICHUS, YBEJIWYCHUS U
T.II.) WIH CKOPOCTH YOBbIBaHUS
(maneHwus, CHIDKCHHSI,
YMEHBILIEHUS U T.1.) BETUYHH B
peanbHBIX Mpoleccax;

COOTHOCHTH rpaduku
pealbHBIX IPOLIECCOB U
3aBHCUMOCTEH C ux
OTHMCAHUSAMH, BKIIOYAIOIUMU
XapaKTePUCTUKHU CKOpPOCTH
n3MeHeHust  (ObICTpBI  pocCT,

1. OnepupoBath MOHATHUIMH:
IpOu3BOJHAS (QYHKIUU B
TOUKE, KacaTeIbHast K

rpaduky byHKINH,

pOU3BOIHAS (QYHKIINH;

2. BBIYMCIIATH MTPOU3BOJHYIO
OJIHOYJICHA, MHOI'OYJIEHA,
KBaJIpaTHOTO KODHS,
MIPOU3BOIHYIO CYMMBI
yHKuMi;

3. BBIYUCHATH MPOU3BOIHBIE
JNIEMEHTapHbIX (YHKIUN U
UX KOMOHMHAIIMM, HCIOJIB3Ys
CIIPaBOYHBIE MaTEPUAJIbL;

4. Hccnenosats B
MPOCTEUIINX ciydasx
(GyHKIMM Ha MOHOTOHHOCTb,
HAaXOAWTh HauboJbIINE U
HaUMEHbIIINE 3HauCHUS
GYHKIIUNA, CTPOUTH TpaduKu
MHOTOYJICHOB U MPOCTEHUIINX
paloHaNbHBIX (QYHKIUH ¢
UCIIOJIb30BAaHUEM  allapara
MaTEeMaTHYECKOTO aHalln3a.

n06CEOHEBGHOIl HCUSHU U NpU
uzyueHuu Opyzux ydeoOHvlx
npeomemoes:

peliath MPUKIATHbIe 3a/1auu
u3  OHOJIOTHH, buzukwy,
XUMUH, 3KOHOMUKHU U IPYTUX
IIPEIMETOB, CBSI3aHHBIE C
UCCIIEJOBAaHUEM
XapaKTepUCTUK  peaslbHBIX
IIPOLIECCOB,  HAXOXACHHUEM
HauOOJIBIINX U HAUMEHBIINX

3Ha‘-ICHI/II71, CKOpPOCTH n

DIIeMEeHThI
MaTreMaTuuec
KOr'0 a”Hajan3a
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IJIABHOE TTOHUKEHUE U T.I1.);

HCII0JIb30BATh rpaduKu
peanbHBIX  NPOLECCOB  JUIA
pereHus HECIIOKHBIX

NPUKIAIHBIX 337a4, B TOM
qucie Oompenessist 1mo rpaduky
CKOPOCTh X0Ja IIPOLEeCCa,

3HaTh IIPUMEPBI
MaTeMaTH4YECKUX OTKPBITUH U
UX AaBTOPOB B CBs3U C
OTEYECTBEHHOM W BCEMHUPHOU
HCTOPUEN;

MOHUMAaTh POJIb MaTeMaTHKU B
pa3Butuu Poccun

YCKOPEHHUS U T.I1.;
UHTEPIPETUPOBATH

IIOJIy4CHHBIE PE3YNIbTATHI;
IIOHUMATh POJIb MAaTEMAaTUKHU

B pa3zButuu Poccun.

1. OnepupoBatb Ha 0a30BOM

YpOBHE OCHOBHBIMH
OImucaTeiIbHbIMU

XapaKTepUCTUKAMHU YHUCIIOBOTO
Habopa: cpenHee
apudMeTHIecKoe, MeIHnaHa,

HauOoJblIee W HauMEHEBIIEe
3HAYEHUS,;

2. OmnepupoBath Ha 0a30BOM
YpOBHE TIOHATHSIMH: 9acTOTa U

BEPOSTHOCTh COOBITHS,
CITyJaliHBI BBIOOD, OTBITHI C
PaBHOBO3MOKHBIMH

3JIEMEHTaPHBIMU COOBITUIMH;
3. BprucasaTe BEpOSTHOCTH
COOBITHHA Ha OCHOBE IIOJCYETa
YKclla UCXO/I0B.

NOBCEOHEBHOIl MHCUZHU U NPU
uzyueHuu Opy2ux npeomemaos:
OIICHUBAaThb M CpPaBHUBATH B
MIPOCTHIX CIIy4asiX BEPOSTHOCTU
COOBITHH B peaTbHOM KU3HH;
YHUTaTh, COTIOCTAaBIIATH,
CpaBHHUBATh,
HMHTEPIPETUPOBATh B IMPOCTHIX
Cllydasix peajbHbIe JaHHBIE,
Mpe/CTaBJICHHbIE B BHJE
Ta0JIHIl, TUuarpamm, rpaduKoB

1. Umers mpencraBieHue o
JUCKPCTHBIX U HETTPCPBIBHBIX

pacrpeeeHusX,

CJ'Iy‘IaI\/'IHI)IX B€iINMYMHAX U

(o)

HE3aBUCHMOCTU  CIIy4alHBIX

BEJIMYNH;

2. Nmerp mpexacraBieHHE O

MaTEMATHYECCKOM OXHNIaHUN

U JUCHEPCUM  CIIy4alHBIX

BEJIMYNH;

3. UmeTre mpeacTtaBiieHHE O
HOPMAJIbHOM PaCTIPEICTICHIH

BEJIMYWH,

4. llonuMmars CyTh
0OJIBIIINX quUCe
BBIOOPOYHOTO

U IpuMepax  HOPMaJbHO
pacnpeneeHHbIX CITy4aiHbIX

3aK0Ha
u
METOo1a

U3MEpEHUS BEPOSITHOCTEH;

3a1a4;

uzyuenuu
npeomemos:

5. meTtp mpesacTaBiieHre 00
YCIIOBHOM BEPOSTHOCTH U O
ITOJIHOM BEPOSITHOCTH,
MPUMEHATh WX B pEIICHUU

6. MIMeTp mpencraBiieHHE O

BaXKHBIX  YAaCTHBIX  BHJIAX
pacrpeneneHui n
MPUMEHSATh MX B PEIICHUHU
3a/1a4;

7. IMeTh TpeNCTaBICHUE O
KOppeIsALuU CIIy4alHbIX
BEJIMYMH, 0 JIMHEHHOMN
pErpeccuu.

HOBCEOHEBHOU IHCUHU U npu

opyzux

BBIYMCIIATh HJIIM OLCHUBATH

Craructuka
u TEOpHS
BEPOSITHOCTE

v

u
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BEPOSITHOCTH  COOBITUH B
pEabHOM )KHU3HH;

BEIOHpATH IO IXOISITITHE
METOJbI TPEJACTABICHUS W

00pabOTKU TaHHBIX;

YMETh peliath HECIOKHBIC
3ala4y  Ha ~ NPUMCHCHHE
3aKOHA OOJIBIINX YHCEI B
COIIMOJIOTHH, CTPaXxOBAHHH,
3/IpaBOOXPaHEHUH,
oOecrieueHnn 0€30TaCHOCTH
HAaCeJICHUsI B YPE3BBIYANHBIX
CUTYaIUX

MertanpeameTHsle | 1. VMcnonp3oBaTh Bce BO3MOXKHBIE pecypchl Ui NOCTHKEeHUs | DyHKUnu;
MIOCTABJICHHBIX IIeJIel U peanu3alyy MJIaHOB JIeATEIbHOCTH; OneMeHTHI
2. BriOupath ycneniible CTpaTeruy B pa3inuHbIX CUTYaIUX; MaTeMaTHiec
3. YMmeHue NpPOAYKTUBHO B3aUMOJCHCTBOBATH B IIPOIIECCE | KOTO
COBMECTHOM JIeATENbHOCTH, YYUTHIBATh MO3UIMHM JPYTUX | aHAIM3a;
YYaCTHUKOB JIESITEIbHOCTH; Craructuka
4. CrocoGHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY TOMCKY | U Teopus
METO/IOB  pElIEHUS MPAKTHUECKUX 3aJady, MPUMEHEHHUIO | BEPOATHOCTE
Pa3IMYHbBIX METOJIOB TIO3HAHMS, 71
5. CnocobHOCTP K C€aMOCTOSATENbHOW HH(OPMAIMOHHO-
M03HABaTENbHON JIeSITeNIbHOCTH, BKJIIOYAst yMEHUE
OpUEHTHPOBAThCS B PAa3IMUHBIX HCTOYHHMKAX HH(MOpMaLUH,
KPUTHYECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMAIIHIO,
MOJIYy4aeMy0 U3 Pa3JINYHbIX HCTOYHHUKOB;
JINYHOCTHBIE 1. CdhopMHpOBaHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIEro | DyHKINH,
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; DJIEMEHTBI
2. CriocoOHOCTh BECTU AWAJIOT C APYTMMH JIIOABMHM, JOCTUTATh | MaTeMaTHYeC
B HEM B3aUMOINOHUMAHMS, HAaXOOUTh OOIIME WEIU U | KOTo
COTPYAHHMYATH JUISl UX JOCTHKEHUS; aHaIu3a;
3. HaBeikm coTpynHHYECTBA €O CBEpCTHUKaMH, JeTbMU | CTaTucTHKa
MJIQIIEr0  BO3pacTa, B3pOCIbBIMH B 00pa3oBaTeNnbHOMU, | U TEOpUs
00LIECTBEHHO MIOJIE3HOM, y4eOHO-UCCIIEeI0BATENIbCKOM, | BEPOATHOCTE
MIPOEKTHOM U IPYTUX BUJAX JEATEIbHOCTH; 178
4. TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIIE
caMoo0pa3oBaHMI0, HAa  NPOTSHDKEHMH  BCEH  KHU3HU;
CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHHIO KaK
YCIOBUIO YCHEIIHONW MNpodeccuoHaIbHON U  OOILIEeCTBEHHOM
JEeSATENbHOCTH;
5. Oco3HanHblii BeIOOp Oymymieil mpodeccuu; OTHOILIEHUE K
npodeccuoHaNbHOM AESITETbHOCTH KaK BO3MOXHOCTU Y4acTHs
B pEIICHUU MpoOIeM.
Moayab «I'eomerpus»
Buner [InanupyeMble pe3ysbTaThl Paznen/
00pa3oBaTeNbHBIX 10 kaacc/ 1rox o0y4yenust TeMa
pe3yJbTaToB ba3oBeIil ypoBEHB yueOHOTO
o0yuyawmuiicsi/y4eHuK o0yyarmuiicsi/'y4eHuK npeamera
HAYYHUTCS MOJIYYUT BO3MOKHOCTh
HAYYHUThCH
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[IpenmerHbie

1. OnepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSAMU: TOUKA,
npsiMasi, TNIOCKOCTh B
MIPOCTPAHCTBE,
napaieIbHOCTh U
NEPIEeHANKYISIPHOCTD MPSIMBIX
M TNIOCKOCTEH;

2. Pacrio3HaBaTh OCHOBHBIE
BUJIHl MHOTOTPaHHHUKOB
(npu3ma, nupamua,
IIPSIMOYTOJIbHBIN
napajuiesenumnesn, Kyo);

3. U306paxaTh u3ydaemble
(burypsl oT pyku U ¢
MPUMEHEHHEM TIPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

4. Jlenatp (BBIHOCHBIE)
TUTOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX PUTY:
BH/JI CBEPXY, COOKY, CHH3Y;

5. U3Bnekatp nHMopMaIuio o
MPOCTPAHCTBEHHBIX
reoMeTpHYECKUX QUrypax,
MPEJCTAaBICHHYIO Ha YepTexax
Y pUCYHKAX;

6. [TpumeHsTh TEOpEMY
[Tudaropa npu BeIYMCICHUN
3JIEMEHTOB
CTEPEOMETPUUECKUX DUTYP;

7. HaxoauTh Iuiomagu
MOBEPXHOCTEN MPOCTEUIINX
MHOTOI'PaHHHUKOB C
pUMEHEeHHEM GOopMyIT;

B noeceonesnoi scuznu u
npu uzyueHuu Opy2ux
npeomemos:

- COOTHOCUTH a0CTPaKTHbIE
reOMEeTPHYECKUEe OHITUS U
(akThI ¢ pealbHBIMU
KU3HEHHBIMH 00BEKTaMHU U
CUTYaIUSIMU;

- HCTIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
TeOMETPUUECKUX QUryp As
pelIeHNs TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJIEPIKAHMS;

- COOTHOCHUTb TUIOIIAAH
MOBEPXHOCTEN Tel
OJIMHAKOBO# (POpMBI
pa3IUYHOTO pa3Mepa;

- OIICHUBATh HOpMY

1. OnepupoBath
MOHITHSIMH: TOYKa, IIpsiMasi,
IUIOCKOCTh B IIPOCTPAHCTBE,
1apauIeIbHOCTh U
NEePIEHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEM;

2. [IpuMeHSITh ISl pEIICHUS
3a/1a4 reOMETPUYECKHE
(baxThl, €cIu yCIOBHS
NPUMEHEHHS 33J[aHbl B SBHOM
dopme;

3. Pemars 3a1aun Ha
HaXO0XJIEHUE
F€OMETPUYECKUX BEJIIMYUH 110
o0pa3zLaM WiIn alropuTMam;

4. Jlenatp (BBIHOCHBIE)
IUIOCKHUE YEPTEXKH U3
PUCYHKOB 00bEMHBIX (uUryp,
B TOM YHCJIE PUCOBATh BUJ
CBEpXY, COOKY, CTPOUTH
CEYEHHUs MHOTOTPaHHUKOB;

5. N3Bnekars,
UHTEPIPETHPOBATH U
peoOpa3oBHIBATH
uHGOPMALIUIO O
reoMeTpHUIeCKuX (purypax,
IPEJICTaBICHHYIO Ha
yeprexax;

6. [Ipumenars
reoMerpuueckue GpaxTol s
pelieHus 3a1a4, B TOM YUCIIe
MPEeINoJIararoInX HECKOJIbKO
[1aroB peuIeHUs;

7. OnuchIBaTh B3aUMHOE
pacIosoKeHue MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE;

dbopMynupoBaTh CBONCTBA U
MpU3HAKU QUTYD;

8. Jloka3bpIBaTh
reOMEeTpHYECKUe
YTBEPKACHUS,

BJIa/IETh CTaHAAPTHON
Kiaccudukauen
MPOCTPAHCTBEHHBIX QUTYD
(mpaMubl, TPU3MEI,
napasuieNenumne/ibl);

10. HaxoauTh mimomiaau
ITOBEPXHOCTEU
F€OMETPUYECKHX TEIl C
npUMEHEHHEM GOopMyIT;

11. Beruncnsars paccTosiHus
U YTIIbl B IPOCTPAHCTBE.

I'eomerpus
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MPaBUILHOTO MHOTOT PAHHUKA
[IOCJIE CIIUJIOB, CPE30B U T.IL.
(ompenensiTh KOJIMYECTBO
BepIIUH, pedep u rpaneit
MOJTy4EHHBIX
MHOTOTPaHHUKOB);

- IPUMEHSTH U3BECTHHIC
METO/IbI TIPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHIECKUX

B noeceonesnoit ycuznu u
npu uzyueHuu opyzux
npeomemoes:

— UCII0JIb30BaTh
CBOMCTBA Fr€OMETPUYECKUX
buryp ISt perieHus 3a1a4
MPAKTHYECKOTO XapaKTepa u
3a/1a4 U3 APYyrux oodnacren

3aj1a4. 3HAHUM;

— HpI/IMeHSITI) OCHOBHBIC
MCETO bl pGHIeHI/Iﬂ
HeCTaHI[apTHI)IX
MaTEMATHYCCKUX 3a1a4,

- HCIIOJIH30BaTh
OCHOBHBIC MCTObI
JI0KA3aTeNIbCTBA, MPOBOIUTH
TOKA3aTCJIbCTBO U BBIIMIOJIHATH
OIIPOBEPKEHHUE.

MCTAIPEAMCETHBIC

1. CaMocCTOSTENBHO ONpEneisaTh Uenu ISl  JTOCTHKEHUS
OTIPENIETIEHHOTO PE3ybTaTa;

2. OnueHuBaTh BO3MOXKHEIE TIOCJIEACTBHSA  JOCTHIKCHHS
MOCTABJICHHOM M B COOCTBEHHOM E€ATEIHLHOCTH;

3. BeiOupath myTh TOCTHUKEHUS 11ETTH;

4. ConocTaBiATh MOJYYEHHBIM pE3yJIbTaT € IOCTaBIECHHOM
3apaHee LEeTbIo.

5. TloHuMarb W UCHOJB30BaTh MAaTEMATUYECKUE CPEIACTBA
HarJsiAHOCTH  (PUCYHKH, YEpPTEX H, CXEeMbl H Jp.) A
WJUTFOCTPAIH, HHTEPIIPETAlliY, apTyMEHTAIUH;

6. Hcnonw3oBaTh  pa3iuyHbIE  MOJECIBHO-CXEMAaTUYECKUE
cpencTtBa ISl TIPEACTABIICHUS] CYIIECTBEHHBIX CBS3eH W
OTHOIICHWH, a TaKkKe TMPOTHBOPCUYUH, BBISBICHHBIX B
MH(POPMAIMOHHBIX UCTOYHUKAX;

7. VYnepxxuBaTh pa3Hble TMO3ULHH B
JIEeITEIbHOCTH;

8.  OcCymecTBiIsATh  JCIOBYHO  KOMMYHHUKAIIHIO
CBEPCTHUKAMH, TaK ¥ CO B3POCIIBIMHU;

9. Pa3zBepHyTO, JIOTUYHO ¥ TOYHO HU3JIaraTh CBOIO TOUKY 3PEHUS
C HCIIOJIb30BAHMEM aJIeKBATHBIX (YCTHBIX M IHCbMEHHBIX)
SI3BIKOBBIX CPE/ICTB.

IMO3HaBaTEIbLHOMN

KaK (¢10)

I'eomerpus

JJMYHOCTHBIC

1. Opuenrtanusi 0oOy4arOImMXCS Ha JOCTHKEHHE JIHMYHOTO
CYACThs, peaAM3aIMI0 MO3UTHUBHBIX JKU3HCHHBIX IEPCIICKTHUB,
WHHUIIMATUBHOCTh, KPEATUBHOCT;

2. T'OTOBHOCTB U CIIOCOOHOCTH OOYYAIONMIUXCS K OTCTauBaHUIO
JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS;

3. [OTOBHOCTH M CLIOCOOHOCTH OOYUYAOIIUXCS K CAMOPa3BUTHIO
B COOTBETCTBHH C OOIIEUEIOBEUYCSCKUMH IICHHOCTSIMH;

4. HpaBcTBeHHOE CO3HAHUE U MOBEJCHHE Ha OCHOBE YCBOCHUS
0OIIeYeNIOBeUeCKUX IIEHHOCTEH, TOJEpAaHTHOTO CO3HAHUS U
MOBE/ICHUS B MOJUKYJIBTYPHOM MUPE;

5. T'OTOBHOCTB ¥ CIIOCOOHOCTH K 00pa30BaHUIO.

I'eomeTpus
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11 kiacc/ 2 rog o0yueHus

MMpCAMCTHBIC

1. Pacnio3HaBaTh OCHOBHBIE BUIBI
TEJ BpalleHusl (KOHYC, IWINHID,
cdepa u map);

2. U3o06paxkaTth u3ydyaembie
(GUTypBI OT PYKH H C
MPUMEHEHHEM IPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

3. HaxoauTh 00beMbI
MPOCTEHUIITNX MHOTOTPAHHUKOB H
TEJI BPAIllEHHUs C IPUMEHEHUEM

dhopmy.

106CEOHEBHOIL HCUZHU U NPU
uzyueHuu Opy2ux npeomemaos:
COOTHOCHUTbH aOCTpaKTHBIE
T€OMETPUUECKHUE TIOHATUS U
(akThl C peaIbHBIMU
KU3HEHHBIMH 00BEKTaMU U
CUTYaIUSIMU;
HCIMOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
T€OMETPUUECKHUX (DUTYP TSI
pelieHust THTIOBBIX 33]1a4
MIPaKTUYECKOTO COAEeP KaHMUS,;
COOTHOCHTb TUIOIIAIU
MOBEPXHOCTEH TEJ OJJMHAKOBOM
(hopMBI pa3TUYHOTO pa3Mepa;
COOTHOCUTH 00bEMBI COCYIOB
OJINHAKOBOM (OPMBI PA3ITUYHOTO
pasmepa;
OIICHUBATh (POPMY MPABUIHLHOTO
MHOTOTpaHHHUKA MOCIIE CIUJIIOB,
Cpe30B U T.II. (OTIpeAesaTh
KOJIMYECTBO BEPIINH, pedep U
rpaHeil OJy4eHHBIX
MHOTOTPaHHUKOB);
3aMeuaTh U XapaKTepru30BaTh
MaTeMaTH4eCKHe
3aKOHOMEPHOCTH B OKpYXKAIOIIeH
NeHCTBUTENBLHOCTH;
MIPUBOJIUTH IPUMEPHI
MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEN B MPUPOJIE, B
TOM YHCJIE€ XapaKTePU3YIOIIUX
KpacoTy U COBEPLIEHCTBO
OKPYXAaIOIEro Mupa u
MIPOU3BEICHUI HCKYCCTBA.

1.Brnagets crangapTHOM
KJIacCH(HUKAITCH TeT
BpanieHus (UIMHIpP,
KOHYC, 111ap);

2. ®opMyaupOBATH
CBOWCTBA W NIPU3HAKU
M3YYCHHBIX TeJ
BpallCHNUS,

3. OnuceIBaTh B3aUMHOE
pacrosoKeHue Ten B
MIPOCTPAHCTBE;

4. Pemath 331241 Ha
HaXOX/JIEHUE
T€OMETPUUECKUX BETNYUH
o o0pas3iam uiu
IrOpUTMaM;

5. Haxoauth 00BEMBI 1
TJTOIIAAN TOBEPXHOCTEN
TEJ BpaIICHHS C
npuMeHeHueM Gopmyi;

HOBCEOHEBHOUL HCUBHU U
npu uzyueHuu opyzux
npeomemos:
HCII0JIb30BaTh CBOMCTBA
reoMeTpHIeCKuX (uryp
JUTSL peIeHUs 3a/1a4
MIPaKTUYECKOTO XapaKTepa
Y 3aJ1a4 U3 JPYrux
o0nacTell 3HAHMI;

Ha OCHOBE
MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B
MIPUPOJIE XapaKTePU30BaTh
KpacoTy U COBEPIIIEHCTBO
OKpPY>KaIoIllero Mupa u
MIPOU3BEICHUN UCKYCCTBA;
MIPUMEHSATD MMPOCTECHIIINE
MIporpaMMHBIE CPEJICTBA U
3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH pEIICHUHN
MaTeMaTHYECKHX 3a]1a4

I'eomerpus

1. OnepupoBatb Ha 6a30BOM
YPOBHE NIOHATHUEM JE€KAPTOBBI
KOOpPJMHAThl B IPOCTPAHCTBE;

1. OnepupoBatb
HOHSTHAMH JI€KaPTOBBI
KOODJIMHATHI B

Bekropsl  u
KOOPAHMHATHI
B
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2. HaxouTh KOOpAMHATHI MIPOCTPAHCTBE, BEKTOP, MIPOCTPAHCTB

BEPIIMH Ky0a U IPSIMOYTOJIBHOTO | MOJAYJIb BEKTOPA, e

napajuieJenumnea; PaBEHCTBO BEKTOPOB,
KOOPJUHATHI BEKTOPA,
YTOJl MEXAY BEKTOpaMH,
CKaJIIPHOE TIPOU3BEIACHUE
BEKTOPOB, KOJUIMHEAPHBIE
BEKTOPBHI;
2. Haxoauth paccTosiHue
MEXTy IBYMSI TOUKAMH,
CYMMY BEKTOPOB U
MIPOU3BEICHUE BEKTOPA Ha
YUCJI0, YTOJ MEXTY
BEKTOpPAMH, CKAJIIPHOE
MIPOU3BENICHUE,
pacKiIaabIBaTh BEKTOP IO
JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM,;
3. 3amaBaThb INIOCKOCTD
YpaBHEHUEM B JEKapTOBOU
CHUCTEME KOOPAWHAT;
pemaTe nmpocrenmue
3a/1a4M BBEJCHUEM
BEKTOpHOTro 6a3uca

MertanpeameTtHsie | 1. CamocTosiTeNbHO CTaBUTH IleNd, BbIOMpaTh M co3naBath | ['eomerpus;
QITOPUTMBI JUISI pElIeHUs y4eOHbIX MaTeMaTH4YeCKuX npobdieM; | Bektopel u
2. CaMOCTOATENBHO OMPEIENATh MapaMeTpbl U KPUTEPUU, MO | KOOPAUHATHI
KOTOPBIM MOHO OTPEAENUTh, YTO Leb IOCTUTHYTA; B
3. OueHuBatb BO3MOXHBIE TIOCIEACTBUA  JOCTHXKEHUS | IPOCTPAHCTB
MOCTABJIEHHOW 1€l B COOCTBEHHOMW JKM3HM W IKU3HHU | €
OKPYKAIOILIKX JIF0/IeH, OCHOBBIBASCH HA COOOPaXKEHUSIX ITUKU U
MoOpau;

4. COOTHOCHUTH TOJYYEHHBIM pe3yIbTaT JEATEIBHOCTH C
MIOCTABJICHHOM 3apaHee 11elIbIo;

5. UckaTh 1 HaxoauTh 0000IIEHHBIE CIOCOOBI peleHus 3a1ad,
B TOM YHCJI€, OCYIIECTBISTh Pa3BepHYTHIM MH(OPMAIIMOHHBIN
MOUCK ¥ CTaBUTh Ha €ro OCHOBE HOBble (yueOHBIE U
M03HABaTENIbHbIC) 3a/1a4H;

6. Beixoauth 3a pamMku y4eOHOTO IpeaMeTa U OCYILECTBISATh
L[EJICHANPABICHHBIA TMOUCK BO3MOXHOCTEH Uil IIHUPOKOTO
MepeHoca CpeICTB U CIIOCOOOB JICHCTBUS;

7. MeHsTh U yAepKUBaTh pa3Hble TO3UIMH B MMO3HABATEIHHON
JeSITeIbHOCTH.

8. BricTpauBath JIEIOBYIO u 00pa3oBaTeNbHYIO
KOMMYHHKAITNIO, N30erasi TMYHOCTHBIX OIICHOYHBIX CYXICHHIA.

JTUYHOCTHBIE 1. ToroBHOCTP ¥  cmOCOOHOCTH K  JWYHOCTHOMY | ['eomerpus;
CaMOOIIPeIeTICHUI0, CIOCOOHOCTh CTaBUTh €M W CTPOUTH | BekTopel U
KU3HEHHBIC TTaHbI; KOOPIUHATHI
2. T'oToBHOCTh M CHOCOOHOCTH OOecmeunTh cebe U CBOUM | B
ONM3KUM JOCTOWHYIO KH3Hb B MPOIIECCE CaMOCTOSTEIbHOM, | MPOCTPAHCTB
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3.

TBOPYECKON U OTBETCTBEHHOM EATEIIBHOCTH; e

CaMOBOCIIUTAHUIO B COOTBETCTBUU C UJEAJaMHU I'PaXAAHCKOTO
0O0IIIeCTBA;

4. MupoB033peHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH,

5. T'oToBHOCTP M CHOCOOHOCTH BECTH JHAJOT C JIPYrUMU
JIOAbMH, JOCTUraTh B HEM B3aHMMOIIOHMMAHHWS, HaXOJUTh
oOIIMe e U COTPYAHUYATH ISl UX TOCTHKCHHUS,

6. T'oToBHOCT M CHOCOOHOCTH K C€amMOOOpa30BaHHIO, Ha
MPOTSKEHUU BCEH )KU3HU;

7. T'OTOBHOCTH OOYUAIOMIMXCS K TPYAOBOH MpodheccnoHambHON
NESTebHOCTH KaK K BO3MOXXHOCTH YYacTUSi B pELICHUH
JINYHBIX,
0OLIeHAIIMOHAIBHBIX ITPOOJIEM.

l'oToBHOCTH U cIHOCOOHOCTH  oOOydaromuxcs K

OOIIECTBEHHBIX, rOCYAapCTBEHHBIX,

3. COAEP)KAHME YYEBHOI'O IPE/IMETA

Ha3Banne
pasnenos(a)/riaaB (bI)
n/unu TeM(bl)
y4eOHOTO0 MpeIMeTa

Kpatkoe conepskanne mporpaMMbl pa3zennoB(a)/ riaB(bl) u/mim TeM(bl)
y4aeOHOTO MpeameTa

Moayib «Ajredpa 1 Ha4aJ1a MATEMATHYECKOI0 AHAJTH32»

DJIEMEHTHI TEOpUH
MHOKECTB u
MaTeMaTHYEeCKOM
JIOTUKH

KoneuyHoe MHOKECTBO, 3JEMEHT MHOXXECTBA, IIOJIMHOKECTBO,
nepeceyeHue U OObEIMHEHHWE MHOXKECTB, YMCIOBbIE MHOXECTBa Ha
KOOPJIMHATHOM MPSMOM, OTPE30K, MHTEPBAJ, MPOMEKYTOK C BBIKOJOTOU
TOYKOH, TpaduyecKoe IMpeiCTaBICHHE MHOXXECTB Ha KOOPIMHATHOM
MJIOCKOCTH.

YTBepkaeHue (BbICKa3bIBaHUE), OTPUILIAHNUE YTBEP)K/ICHUS, UCTHHHbIE
U JIO)KHbIE yTBEP)KJIEHHUS, CIEACTBHE, YAaCTHBIM ciydail o0O0Iero
YTBEPKACHUS, KOHTPIPUMED, AOKA3ATEIHCTBO.

Ywucaa u BBIPAXKCHUA

Kopenp n-ii crenenu u ero cpoiicTBa. lloHsiTve mpenena 4uciIOBOM
nociaenoBarebHOCTH. (CTenmeHb ¢ ACHCTBHTEIIBHBIM  ITOKa3aTelieM,
CBOMCTBa cTeneHu. [[elicTBUS ¢ KOPHSIMU HAaTypajJbHOW CTENIEHU U3 YHCEIl,
TOXIECTBEHHBIC TTPEOOPa30BaHUsI BBIPAKCHHM, BKIIOUYAIOIIUX CTCTICHH U
KOPHHU.

Jlorapudm uyucna. JlecaTuunsie U HaTypalibHbIE Torapudmel. Yuco e.
Jlorapudmudeckue ToxzaectBa. JlelcTBusA ¢ sorapudmMaMu  YHCEI;
pocTerIne MpeoOpa3oBaHKs BRIPAKECHUN, BKIFOYAIOIINX JIOTapU(MBI.

N3o0paxenne Ha YUCIOBOM MPSIMOU IIENIBIX M PAIIMOHAIBLHBIX YHCET,
KOpHEH HATypalbHOM CTENEeHU U3 YHCET, IOTapU(PMOB YHUCEIL.

Tpuronomerpuueckasi OKpYyXKHOCTb, paauaHHas Mepa yria. CuHyc,
KOCHHYC, TaHI'€HC, KOTAHI€HC TPOU3BOJIbHOIO yriaa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO M CJHEACTBUS W3 HEro. 3HAYEHUs
TpuroHoMerpuueckux ¢yHkuui mis yraos 0°, 30°, 45°, 60°, 90°, 180°,
270° (O,E z Epa):[).

@opMynbl  NPUBEIEHUS,

6’3’4’2
IOBOMHOTO U
IIOJIOBUHHOI'O yIJia.

CIIOKEHUs,  (hopMyIIbl

YpaBHeHUs

YpaBHeHUs ¢ onHOW nepemeHHoW. IIpocreiimme MppanrOHAIBHBIE
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HepaBeHCTBa

YPaBHEHUS.

Jlorapupmuueckue u nokasarenbHble ypaBHeHus: Buaalogs (bx + ¢) =
d, @™ * ¢ = d (rze d MOXHO IPEICTABUTD B BUJE CTEIICHH ¢ OCHOBAHHEM a
U PallMOHAJIBHBIM I10KA3aTeNeM) U UX PEILICHUS.

Tpuronomerpuyeckue ypaBHeHHs BHaa SINX = @, COSX = @, tgx = a,
rae a — TabJMYHOE 3HAYEHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKOM
(GYHKIUY, U UX PELIICHUS.

Hepagencta ¢ oaHoii nepemenHoi Buaa 10g.x<d, ax<d (rae d MmoxHO
IPE/ICTABUTH B BUJIC CTEIICHU C OCHOBAHHEM &).

HecnoxxHele panmoHanmbHBIE, TOKa3aTelbHbIC, JIoTapudMudeckue,
TPUTOHOMETPUUECKUE YpPAaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI,
IIPOCTEUIINE HpPpPAUMOHAIBHBIE YPAaBHEHUS M HEpaBeHCTBA. Meron
nHTepBasloB. ['padmyeckre MeToibl pellieHUs] ypaBHEHUH U He- PABEHCTB.
Pemienne ypaBHEHHMII M HEpPABEHCTB, COJEPNKAIUIUX TMEPEMEHHYIO I0]
3HAKOM MOJYJIA. YPaBHEHMsI, CHCTEMbl YPaBHEHUH C MapaMeTpoM.

OyHKINU

[Honstne pynkunn. Hynu QyHkunu, mpoMeKyTku 3HaKOMOCTOSHCTBA,
MOHOTOHHOCTh. HamOGosnbiiee M HauMeHbllee 3HA4YE€HUS (QYHKIHH.
[leproguunocTs QyHKIMU. YETHOCTD U HEUETHOCTH (DYHKIUI.

CrenenHasi, Mokas3aTreinpHass M Jiorapupmuueckue GyHKIUU; HX
cBoiicTBa 1 rpaduxu. CiokHble PYHKIINU.

Tpuronomerpudeckre GyHKIUH Y = COSX, Y = SinX, y = tgxX. OyHKIHs
y = ctgx. CaoiictBa U rpaduKH TPUTOHOMETPUYECKUX (QYHKIIHII.
ApPKKOCHUHYC, AapKCHHYC, AapKTaHIM€HC 4YHUCJa, AapKKOTAHI'€HC YHCHa.
OO6paTHble TpUroHOMETpHUUYecKre (PYHKIMH, UX CBOWCTBA U TpaduKy.

[IpeobOpa3zoBanus rpadukoB (QYHKIUNA: CABUTH BJIOJIb KOOPJAMHATHBIX
OCEH, PaCTSHKEHUE U CIKATUE, CUMMETPHsI OTHOCHTEIBHO KOOPAMHATHBIX
oceil 1 Havasa koopauHart. ['paduku B3aMHO 00paTHBIX (PYHKITHIA.

OJIEMEHTEI
MaTeMaTU4ECKOTO
a”HamM3a

[IpousBomnas ¢pyHkiuu B Touke. KacarenbHas k rpaduky QyHKIum.
['eomeTpuueckuii 1 GU3NUECKUIA CMBICI TIPOU3BOTHOM.

[IpousBomubie dmeMeHTapHbIX (yHKUMA. [Ipon3BomHas CyMMBI,
MIPOU3BEACHHUS, YACTHOTO, IBYX (DYHKIUH.

Bropas npousBoaHas, €€ reoMeTpuuecKuii U GU3MUECKUN CMBICTT.

[TonsiTie 0 HempepbIBHBIX (YHKITHUIX.

Touku »skcTpemyma (MakcumMyma © MHUHHMYMa). HccnenoBanue
JJIEMEHTapHbIX ~ (PYHKIMA Ha TOYKHM OKCTpEMyMa, HaxXOXICHHE
HauOOJbIIEr0 W HAUMEHBIIEro 3HAYeHHH (QYHKIUU C T[IOMOIIBIO
npousBogHoi.  [loctpoenne rpadukoB  GyHKIMI €  HOMOIIBIO
POU3BOJIHBIX.

[IpuMeHeHne npon3BOIHON NPU PEIICHUH 3aa4.

[TepBooGpasnas. [lepBooOpasHbie anemMenTapHbix GyHkuuid. [lnomans
KPUBOJIMHEWHOMN Tpanennu. dopmyia Hprorona—JIeliOHuna.
Omnpenenéuuplii uHTerpan. Beluucnenue miomanedt miockux ¢uryp u
00BEMOB TeJ BpallleHHs C MOMOIIBI0 HHTErpasa

CraTucTuka M TCOpUA
BepOHTHOCTCﬁ, JIOTHUKa
n KOM6I/IHaTOpI/IKa

YactoTa M BEpOSTHOCTH COObITUA. JlocTOBEpHBIE, HEBO3MOXKHBIE U
cillyyaifHble cOObITHS. BbluncieHune BeposITHOCTEH B ONBITax ¢
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOJaMU.

Pemienue 3a1a4 ¢ npuMeHEeHHEM KOMOMHATOPUKH.

BeposATHOCTE CyMMBI IByX HECOBMECTHBIX COOBITHIA.

ITpOTHBOIOIOKHOE COOBITHE U €0 BEPOSTHOCTD.

[IpaBuiIO YMHOXKEHHUS BEPOATHOCTEN.

dopMmyia MOJIHON BEPOATHOCTH.

Peurenue 3aaa4 ¢ IpUMEHEHUEM JEpeBa BEPOSTHOCTEMN.
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JluckpeTHble  ciydailHble BEIMYMHBI M MX  PAcCIpeaeieHUs.
MareMatuueckoe OKHUIaHue, AUCTIepCUs CiiydaitHoW BennuuHbl. CpenHee
KBaJpaTUYHOE OTKJIOHEHHE. [loHATHE O HOPMAIBHOM paCIpPEACICHUH.
[IpuMmepsl cilydaiiHBIX BEIWYWH, NOAYUHEHHBIX HOPMAJIIBHOMY 3aKOHY
(mOrpemHoCcTh U3MEPEHHUM, POCT YEJIOBEKA).

[IpencraBnenre o 3akoHe OONBIIUX YHcel. Poib 3akoHa OOJBIINX
yucen B Hayke, mpupojae u oOuiectBe. COBMECTHbIE HAOIIOACHUS IBYX
Cily4aiHbIX BeqnuuH. [loHsTHE 0 KOppersanym.

TexkcTroBble 3agaun

[Ipocreiinye npakTUyecKMe M SKOHOMHUECKHE 3aJaud. 3ajadd Ha
NPOLICHTHL. 3aJaud C HSKOHOMUYECKHM COJCpKAHWEM Ha IMPOILCHTHI.
ConuaabHO-OPKOHOMHYECKHE  3aJadyd. OJKOHOMHYECKHE 3aJadd  Ha
dbopmyiel. 3amaun Ha paboTy, HA MPOU3BOJAUTEIBHOCTh TPY/Ia, HA CMECH,
CIUIaBBI M JIBIDKEeHME. BKiaapl, KpeauThl, 0aHKU U TPOLIEHTHI

Uctopuss u  Metojbl
MaTeMaTHKU

Beimarompecs maTeMaTUKM M MX BKJIAJ B pa3BuTHE Hayku. Pa3zButue
MareMatuku B Poccum. Meroasl pelleHHs MaTeMaTHYeCKMX 3aJ]ad:
rpaduyeckuii, aHATUTHYECKUN U YHCIICHHBIN.

Moayas «I'eomerpus»

IToBTOpEHUE

Pemenne 3amad ¢ mpuMeHeHUEM CBOWCTB (UTYp Ha IUIOCKOCTH.
3amauyn  HaA  JIOKA3aTeJIbCTBO WM TIOCTPOEHHUE  KOHTPIPHUMEPOB.
Hcnonb3oBaHue B 3ajadax MPOCTEUIIMX JIOTUYECKUX MpaBwWil. PemieHne
3a/1a4 C HCIOJB30BAaHUEM TEOPEM O TPEYroJIbHUKaX, COOTHOIICHUW B
MPSMOYTOJTHHBIX TPEYrobHUKAX, ¢dakToB, CBSI3aHHBIX c
YETBIPEXYroJIbHUKaMu. Pemenne 3amad ¢ HCHoJib30BaHUEM (DakToB,
CBSI3aHHBIX C OKPYKHOCTAMH. PemieHne 3agad Ha U3MEpPeHHS Ha
IIJIOCKOCTH, BBIYMCIICHUE JUIMH M IUIolaneil. Pemenre 3a1a4 ¢ mnoMoIbrO
BEKTOPOB U KOOPAMHAT.

Harnsgnas crepeomerpus. ®urypel ¥ uX u3o0paxeHus (Kyo,
MUpaMUJIa, IPU3Ma).

I'eomerpust

OCHOBHBIE IOHATHS CTEPEOMETPUU U UX CBOMCTBA.

Touka, mpsiMasi ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU
U CJIEJICTBUS U3 HUX.

[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

B3aumHoe pacnosioxeHue NpsSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
VYTIbl B IPOCTPaHCTBE.

N300paxkenue npocTelinux NpoCTPaHCTBEHHBIX (PUTYp Ha MIOCKOCTH.
Paccrossnus mexnay ¢urypamu B mpoctpaHcTBe. CedeHus Kkyba
TeTpaszapa.

[lepnieHIUKyYIAPHOCTD MPSMBIX U IIOCKOCTEH.

[Ipoexnus ¢urypsl Ha mIocKocTh. [Ipu3Haku MepHEeHAUKYISIPHOCTH
OpsIMBIX M IUIOCKOCTeM B mpocTpaHcTBe. Teopema o  Tpex
NEePIEeHIUKYIApax.

Mtuororpannuku. Ilapamnenenunen. CpolicTBa IPsIMOYTOJIBHOIO
napayuienenunena. Teopema Iludaropa B mpoctpanctse. llpusma wu
nupamuna. [lpaBuibHas nupamuga W TOpaBuibHas mnpusMma. llpsmas
nupamMuaa. JJIEeMEHTHI IPU3MbI U TUPAMU/IBL.

Tena Bpamienus: WIMHID, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA
OpsIMOTO  KPYrOBOTO  LMJIMHIpa, HOPsMOrO  KPYroBOro  KOHYyca.
N3o00pakenue Ten BpalieHUs Ha MIOCKOCTH.

[IpencraBnenne 00  yceYEeHHOM  KOHYCE, CEUYEHHS  KOHyca
(mapannenbHOE€ OCHOBAaHHMIO W TMPOXOJAIIEE Yepe3 BEPIINHY), CEUCHUS
UUIUHApa (MapajulelibHO W TMEpPHEeHIUKYISIPHO OCH), CEYEHHUs IIapa.
Pa3BepTka nniMHapa U KOHYyca.
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[IpocTeiimre KOMOMHAIIMA MHOTOTPAHHUKOB M TEJl BPALICHUS MEXIY
coOoii. BpruncneHne »IEMEHTOB NPOCTPAHCTBEHHBIX ¢uryp (pebpa,
JMaroHallu, yriibl).

[Inomans MOBEPXHOCTH IPABUIIBHOM NHUPAMUIBI U NPSMON IIPU3MBI.
[Inomans NOBEPXHOCTH MPSAMOIO KPYrOoBOIO LWIMHAPA, MPSMOIO
KpyroBOoro KOHyca u mapa.

[Monsitue 06 oObeme. OObeM mNUpaMUABI M KOHYCa, MPHU3MBI U
muwmHIpa. O0beM mapa.

[Tono6nbie Tena B mpocTpaHcTBe. COOTHOIICHUS] MEXAY IUIOMIAAIMHU
NOBEPXHOCTEH 1 00bEeMaMH MTOAOOHBIX TEJI.

JIB)KEHMsI B IPOCTPAHCTBE: IMapajUICIbHBIM IEPEHOC, LEHTPAIbHAS
CUMMETpHUS], CUMMETPHSI OTHOCUTENIBHO IUIOCKOCTH, MOBOPOT. CBoiicTBa
JNBKEHHN. [IprMeHeHne NBM)KEHNH NTPU PEIICHNH 3a/1a4.

Bexrops! u
KOOPAWHATBI B
IIPOCTPAHCTBE

Bexktopel u koopauHaTel B mpocTpaHcTBe. CymMa BEKTOPOB,
YMHO’KE€HUE BEKTOpa Ha YMCJIO, YroJl Mexay Bekropamu. KomninHeapHbie
U KOMIUIaHapHble BeKTOpbl. CKaJspHOE NPOU3BEIEHUE BEKTOPOB.
Teopema 0 paznokeHUU BEKTOpa MO TPEM HEKOMILJIAaHAPHBIM BEKTOpaM.
CkansipHoe TpOU3BENEHUE BEKTOPOB B KoopauHarax. IlpumeHnenue
BCKTOPOB IIpU pPEIICHHMU 3aJlad Ha HaXO0XJIACHUC paCCTOﬂHHﬁ, JJINH,
IUIOIAIeH U 0OBEMOB.

YpaBHeHHE IUIOCKOCTH B IPOCTpPAHCTBE. YpaBHEHUE cQepsl B
npoctpancTee. opMyiia 1Jisl BBIYUCICHUS PACCTOSHUS MEXY TOUKaMH B
MIPOCTPAHCTBE.

4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA

Moayib «AJiredpa 1 HaYAJIa MATEMATHYECKOT0 AHAJTH32»
Ne Pazgen / rtmaBa/ Tema | Kon- | OCHOBHBIC BUIBI JEATEIBLHOCTH OOyJaromiuxcs (Ha
y4eOHOTO mpeaMeTa BO | YPOBHE YHUBEpCAIbHBIX YUCOHBIX EHCTBHIN)
4aco
B
10 kaace/ 1 rox od0yuenus (105 yacos)
I'naBa 1. DjieMeHTHI TEOpUH 8 | OnepupoBaTh MNOHATUAMH: KOHEYHOE MHOXKECTBO,
MHOKECTB M MaTeMaTH4YeCKOM 3JIEMEHT MHOXECTBA, IOJMHOKECTBO, IEpECcEeUEHUe
JIOTUKH U 00beIMHEHNE MHOKECTB, YHCIIOBbIE MHOKECTBA Ha
1 JnarHoctuueckuu cpes 1 KOOPJMHATHOM  TPSAMOM, OTPE30K, HHTEPBAII,
2 | MHoxecrBa: [IOHSATHE, 1 | onepupoBaTh MOHATUSMU: YTBEPKIECHUE, OTPULIAHUE
BUJIBI, CHOCOOBI 3a/aHusl. YTBEP>K/ICHUSI, UCTUHHBIE U JIOKHBIE YTBEPKJICHMUS,
OTHOLIEHUSA MEX Ty OpUYMHA, CJEACTBHUE, YaCTHBIA ciydail o0Iero
MHOKecTBamu.  Omeparuu YTBEPKJICHUS, KOHTpIIpUMED; HaxO0JIUTh
HaJ MHoXecTBaMu. Kpyru nepecedyeHne W OOBEAMHEHHUE JBYX MHOXECTB,
Dilnepa MPEJICTaBICHHBIX I'paUyeCcKy HA YUCIOBOU MPSAMOIA;
3 | Koneunbsle 1 OeCKOHEUYHEIE, 1 CTPOMT HA YHCJIOBOM NPSAMOM MOJAMHOKECTBO
CUETHBIE W HECUETHBIC YUCJIOBOTO MHOXECTBA, 3aJaHHOE MPOCTEUILINMHU
MHOECTBa YCIIOBUSIMHU; PAcCO3HaBaTh JIO)KHBIE YTBEPKICHUS,
4 DJIeMEHTEI MaTEMaTUUECKOHN 1 OIMOKM B PACCyXKJIEHHSX, B TOM 4YHCIE C
JIOTHKH HCII0JIb30BAHUEM KOHTPIIPUMEPOB.
5 | AnreOpa BbICKa3bIBaHUI 1
6 | KBanTopsl 1
7-8 | 3aKOHBI JJOTUKH 2
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I'nmaBa 2. JleiicrBurenbHble | 11 | Haxomute  cymmy — OeckoHeuHO — yObIBarowIei
RN E] r€OMETPUYECKOM IIPOrpPECCUHN. IlepeBoauTh
9- [lenpie u panuoHanbHbIe | 2 | OECKOHEUHYIO MIEPUOAUYECKYIO IpoOb B
10 | ymucna OOBIKHOBEHHYIO IPOOB.
11- | JleticTBUTEIbHBIC YHCTIA 2 [IpuBoguTe mpumepbl  (maBaTh  ONPEICICHHE)
12 apu(MeTHIECKNX KOpHEH HATypaabHOU CTETICHH.
13- | BeckoneuHo yObIBaroIas 2 | [IpumenaTs mpaBuna JEUCTBHM C  paauKaaMy,
14 reoMeTpuIecKast BBIDAXKEHUSAMHU CO CTEINEHAMH C pandOHaJIbLHBIM
nporpeccust [0Ka3aTeJIeM MPU BBIYMCIEHUAX U IPE0Opa3OBaHUAX
15- | Apudmerndeckuii  KOpCHb 2 BBIPAXKCHU.
16 HaTypaJbHOU CTENCHU
17- | Crenenp ¢ panuoOHAIBHBIM | 2
18 u JEHCTBUTETLHBIM
MOKa3aTeasiMu
19 KonTpoabnasi padora Nel 1
no Teme:
JeiicTBUTEIbHBIE YMCJIA
I'naa 3. CrenenHasi QyHKuus 12 | Ilo rpadukam creneHHbIX QYHKUUN (B 3aBUCUMOCTH
20- | Cremennas ¢yHkmms, e&| 2 |OT TOKa3aTels CTENEHH) ONMCHIBATh HMX CBOICTBA
21 CBOWCTBA ¥ rpaduK (MOHOTOHHOCTb, OTPaHUYEHHOCTb, YETHOCT,
22 B3anmuo obparupie | 1 | Heu€tHOCTE). CTpPOMTH CcXeMaTW4eckH TIpaduk
GbyHKIMH CTENIEHHOW  (QYHKIMM B 3aBUCUMOCTH  OT
23- | PaBHOCUIIBHBIC  ypaBHEHHUSI 2 NPUHAJIEKHOCTH IOKa3aTeis CTEIIEHU (B
24 1 HEpaBCHCTBA AHATUTHYECKOU 3anucHu paccMaTpuBaeMon
25- | MppanuoHabHbIe 2 GYHKIIMA) K  OJHOMY HW3  paccMaTpUBaeMbIX
26 ypaBHEHUs YHCIIOBBIX MHOJKECTB (pu HoKa3aTesix,
27- | UppauuoHaabHbie 2 | IpUHAUIeKALMX MHOXECTBY LEJNBIX 4YHCEI, IpH
28 HEPaBEHCTBA JTrOOBIX JIeWCTBUTENBHBIX [I0Ka3aTessx) u
29- | Pewlenne nppauMoHANbHbIX | 2 | €PedHCIATh eE CBoiicTBA. IIpHBOAUTH MPHMEpHI
30 YPaBHEHHIT U HEPABEHCTB CTENEHHBIX (YHKUUH (334aHHBIX C IOMOILBIO
31 KonTpoannas pagora Ne 2 1 dbopmynsl uau rpaduka), 00IamAMNUX 3aJaHHBIMU

no TEME: CrenenHast

GyHKus

CBOMCTBaMH (Hampumep, OTPaHUYEHHOCTH).
Pa3bsicCHATH  CMBICT  IIEPEYUCICHHBIX  CBOMCTB.
AnHanu3upoBaTh NOBeeHUE (PYHKIMUNA HA pa3IUYHbIX
yyacTkax oOyiacTu omnpezaeneHus. PacrnosHaBaTb
paBHOCHIIbHBIE IpeoOpa3oBaHusi, MpeoOpa3oBaHus,
IPUBOILIME K YpPaBHEHUIO-CIEICTBUIO. Pemarh
IIPOCTENIINE UPPALIMOHAIbHBIE YPABHEHUS.
Pacnio3naBatk rpauku U CTPOUTH TpapUKH
CTENEHHBIX (PYHKIMHA, UCTIONb3YS
rpaonoCTPOUTENHN, U3ydaTh CBOWCTBA (PYHKIIHIA MO
ux rpadukam. BeImoaHsTe npeoOpa3oBaHus
rpauKOB CTENEHHBIX (GYHKIUI: MapayieabHbII
IIEPEHOC.

[IpuMeHsATH CBOMCTBA CTETIEHHON (DYHKIIUU PU
pELICHUH NPUKIAJHBIX 3a1a4.
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I'naBa 4. IMoka3areabnas | 11 | Ilo rpadukam nokazareabHON (YHKIIMH OMHICHIBATH
bynkums e€ cBoMCTBa (MOHOTOHHOCTb, OTPAaHUYEHHOCTbH),
32- | IlokasarenbHast (GyHKIMs, | 2 | IPUBOAUTH IPUMEPHI II0KA3aTENbHOUW (YHKIHH
33 e€ cBoiicTBa U rpaduk (3amanHON ¢ momomibio (opMynbl WK rpaduka),
34- | [loka3aTenbHbIC YpaBHEHUS 2 | oOmanaromeil 3aJaHHBIMHA CBOMCTBaMHU, Pa3bICHATH
35 CMBICIT NEPEUYUCIICHHBIX CBOMCTB. AHaIU3UPOBATh
36- TTokazaTenpHbIC 2 IMOBEJICHUE (byHKuHﬁ Ha pa3jIM4YHBIX Yy4YacTKax
37 HEPaBEHCTBA obnactu ompeneneHus. Pemate mpocteifiine
38- | Cuctembl IIOKa3aTeabHBIX | 2 | [IOKa3aTelbHbIE YpaBHEHUS, HEPABEHCTBA U HUX
39 ypaBHeHI/H‘/'II/IHepaBeHCTB cuctembl. Pemars T10Ka3aTeabHBIC YpPaBHCHUSA

40- | Pemenme mokazaTeabHbIX | 2 | METOJAaMHU pa3jOKEHUS Ha MHOXKHUTENIH, CIOCOOOM

41 YpaBHEHHMH, HEPABEHCTB H 3aMEHbl HEU3BECTHOTI'O, C UCIOJIb30BAaHUEM CBOMCTB
X CHCTEM (GyHKUMM, pelaTh ypaBHEHHS, CBOJSLIMECS K

42 KouTtpoabHas padora Ne3 | 1 | KBaapaTHbM. PacmosnaBath rpa@uku U CTPOUTH
mo Teme: IMokazaTelLHAs rpaQUK TOKa3aTeNbHOM  (QYHKIUH, HCIOIb3Ys
yuxuus rpadomnocTpouTeny, U3y4yaTrb CBOICTBA (YHKLIHUH

no rpadukaM. BeimonHAT  1peoOpazoBaHus
rpaduka nokasareapbHON (QYHKIMU: HapaielbHbIN
nepeHoc. IIpuMeHsTh CBOWCTBAa MOKa3aTEIbHOU
(GYHKIMY NTPU pelIeHUH MPUKIAIHBIX 3a7a4

I'naBa 5. Jlorapudmmuyeckasi | 16 | Bemonssrs npocreimune npeoOpa3oBaHus

byHKuus norapu(MUUECKUX BBIPAKEHUH C UCIIOJIH30BAHUEM

43 Jlorapudmsl 1 | cBoiictB 5orapupmMoB, ¢ TOMOMIBIO (GOpPMYI

44- | CpoiicTBa jorapupmoB 2 | mepexona.

45 [lo rpadbuky  norapubmuyueckor  (QYHKIIUH

46 JlecaTuaabie u 1 OINMUCHIBATH eé CBOMCTBA (MOHOTOHHOCTB,
HaTypaJbHbIE JIOTapU(MBI OTPaHHYECHHOCTD).

47- I[IpeobpazoBanmue 2 [TpuBoauTH MpUMeEpPHI JoTrapuPMUUECKONr QYHKITUH

48 norapudMHUIEcKHX (3amanHO#M ¢ MoMoOIIbIO (opmMysabl WM Tpaduka),
BBIpAKEHHIT oOnajaroielt 3aJaHHBIMU CBOMCTBaMU (Hanpumep,

49- | Jlorapubmuueckas 2 | OrpaHUYEHHOCTH). PazbsacHaTh CMBICIT

50 dynkus, eé cpoiicTBa u IIEPEYHCIIEHHBIX CBOMCTB.
rpaduk Ananmu3upoBaTh  noBeAeHHMEe — (QYHKOMM — Ha

51- | Jlorapugmmueckue 2 | pa3smUuYHBIX ydyacTKax OOJIaCTM  OIpe/eNeHus,

52 YpaBHEHHUs CpPaBHUBaThb CKOpPOCTH Bo3pacTaHus (yObIBaHUsA)

53- | Jlorapudmuueckue 2 | GyHKuui. ®opmynupoBaTh OIIpe/IENECHUs

54 HepaBeHCTBa IepeYUCIICHHBIX CBOMCTB. Pemare mnpocreiimue

55- | Pemenue 3 | Jorapu()MUYECKUE YPAaBHEHUS, JIOTapUPpMUIECKUE

57 NOrapuMHICCKIX HEpaBEHCTBA M HUX  CHUCTEMBI. Pemats
ypaBHEHHil, HEpaBEeHCTB U JorapuMHUUECKUEe  ypaBHEHUS  Pa3IMUYHBIMU
HUX CUCTEM MCTOaMH.

58 KouTpoibHas padora Ned | 1 Pacno3naBate rpagukd M CTPOUTH  rpaduk
1o TeMe: JorapupmMUUEcKoit byHKIUH, UCIIOJIB3YS
Jlorapudmmueckas rpaonoCTpOUTENIN, H3y4aTh CBOMCTBAa (DyHKUIUHU
dynKIHS no rpagukam, q)gpMyanOBaTI: TUIIOTE3Bl O

KOJIMYECTBE KOPHEHW YpaBHEHUH, COJEpKalIUX
JorapupMHUUEcKyro (PYHKIHIO, U TIPOBEPATH HX.
[IpumensTh cBoicTBa JNorapupmMudeckoil GyHKunn
IIPY pEIICHNN TPUKJIAJHBIX 3a1a4.
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I'maBa 6. Tpuronomerpuueckue

20

IIepeBomuTh TrpagyCcHyr0O Mepy B pPAaJHAHHYIO H

dopmy.ibl obpatHo. HaxomuTh Ha OKPYKHOCTH TMOJIOKEHUE
59 PannanHas mepa yria 1 | TOYKHM, COOTBETCTBYIOIIEH JaHHOMY JICHCTBU-
60- |IloBopoT TOuYKM BOKpYr | 2 | TEJIBHOMY YHCIY.
61 Hayajla KOOpJ1HAaT Haxomuth 3Hakum 3HaueHHH CHHYcCa, KOCHHYCA,
62 Onpenenenue CUHYCAa, 1 | TaHIreHCA YHCIIa.
KOCHHYCAa M TaHI'€HCa yIiia Brigasagare 3aBUCUMOCTH MCKOY CHUHYCOM,
63 3Haku CHUHYCa, KOCHHYCa U 1 KOCHHYCOM, TAHI'€HCOM OJJHOT'O M TOT'O K€ yIJja.
TaHTeHCa [IpumensTs JTAaHHbIE 3aBUCUMOCTH JUIs
64 3aBUCHMOCTD Mexay | 1 | AOKa3aTenbcTBa TOXKICCTBA, B YAaCTHOCTH Ha
CHHYCOM, KOCHHYCOM 1 OTIPEEIEHHBIX MHOXKECTBAX.
TAHT€HCOM OJHOTO M TOIO [IpumensaTs npu peoOpa3oBaHUSIX U BHIYMCICHUSIX
Ke yria (GopMyIbl CBSI3M TPUTOHOMETPUUECKUX (DYHKIUN
65- | TpuroHomerpuyeckue 2 |yrmoBa u —o, Qopmynsl croxeHHs, (GOPMYIIBI
66 TOX/IECTBA JBOMHBIX M TOJOBUHHBIX YIJIOB, (OPMYIbI
67 CuHyc, KOCHHYC ¥ TaHrenc | 1 | MPHBEICHHS, dbopMynbl CYMMBI U Pa3HOCTH
YIJIOB 0. ¥ —a. CHUHYCOB, CyMMbI 1 Pa3HOCTH KOCHHYCOB.
68- | dopmynsI clIOKeHHS 9 | JlokasbIBaTh TOXAECTBA, INPHUMEHSS DPa3JIUYHBIE
69 METO/Ibl, UCII0JIb3YS BCE U3YUEHHBIE (POPMYIIBI.
70- CHHYC, KOCHHYC U TaHreHc | 2 [IpumeHsTh Bce U3y4YEHHbIE CBOMCTBA U (POPMYIIBI
71 JBOIHOTO yTiTa MIpH pelIeHUH TPUKIIaTHBIX 3a/4a4.
72 Cunyc, KocuHyc U TaHresnc | 1
MTOJIOBUHHOTO yTrjia
73- | ®opMmyIbl IPUBEICHUS 2
74
75 Cymma " pasHocth | 1
CHUHYCOB. Cymma u
Pa3HOCTh KOCHHYCOB
76- | IIpeoOpazoBanue 2
7 TPUTOHOMETPUIECKUX
BBIPAKCHU U
78 KonTpoabHasi padora Ne| 1
5 no Teme:
Tpuronomerpuuyeckue
dopmy.ibl
I'maBa 7. Tpuronomerpuyeckue | 13 | YMeTp  HaxoIuTh ApKCUHYC, ApKKOCHHYC,
YPABHEHUS ApPKTAaHI'€HC JEUCTBUTENBHOIO YHCIA, T'PAMOTHO
79- | YpaBHeHue COSX = a 2 | bopmynupys ompezneneHue; IPUMEHATh (OPMYIIBI
80 JUI HaXOXJIECHUsS KOPHEHW ypaBHEHMH COS X = a,
81- | YpaBHenue SinX = a 2 |sinx=a,tgx=a
82 YMeTb pemiaTe TPUTOHOMETPUYECKHUE YPABHEHUS:
83- | YpaBHeHuetgx = a, Ctgx = a 2 | IMHEHBIE OTHOCUTEIBHO CHHYCA, KOCHHYCA,
84 TaHTeHca yria (4ucia), CBOSAINecs K KBaApaTHBIM
85- | Pemenne 2 |4 JOpyruMm anreOpauyecKuM YpaBHEHUSM TIOCIHe
86 TPUTOHOMETPUYECKUX 3aMCHBbI HCHU3BCCTHOTO, CBOIAIIMUCCA K
ypaBHEHUi IPOCTEHIINM TPUTOHOMETPUUYECKUM YpPaBHEHUSAM
87- | Ilpumeps! peurenns | 2 | TOCHE Pa3lOXeHUs Ha MHOXKHTENH. IIpuMensTs Bce
88 IpocTeHIx U3yYCHHbIE CBOMCTBA U  CIOCOOBI  peIICHUs
TPHTOHOMETPHUYECKIX TPUTOHOMETPUUYECKUX YpPaBHEHUII M HEPAaBEHCTB
HEPaBEHCTB MIPU PELLICHUU TPUKIAAHBIX 3a/1a4.
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89- | Pemenue 2
90 TPUTOHOMETPHUYECKHX
YPBHEHUH U HEPABEHCTB
91 KonTpoabnasi paGora Ne | 1
6 no Teme:
Tpuronomerpuueckue
YPaBHEHHSA
I'naBa 8. TexcToBble 3aga4n 14 | Pemars IIpOCTENIINE IIPAKTHUYECKHE 51
SKOHOMHECKHE 3a7adydl Ha TpOLEHTHL. Permars
92 Pemenue 3a/aq «Ha | 1
3aJa4d ¢ OKOHOMHMYECKHM COJCp)KaHHEM Ha
TPOTCHTLL? IPOLIEHTHI. 3anaun Ha paborty, Ha
93- | Pemenue 3aaq «Ha | 2
IPOM3BOIMTENILHOCTh TPY/A, HAa CIUIAaBBI U CMECH,
94 JABWIKCHHE) Ha JBwkeHue. CTpOUTh MaTEeMAaTHYECKYIO MOJIENb
95 Pemenne sanad «ma 1 pelieHus 3a/a4 Ha BKJIQJIbI, KPEAWUTHI, OaHKU U
TPOMSBOZUTEILHOCTR NPOICHTHI U HAXOUTh UX PCIICHHUE
TpyzHa»
96- | Pemenue 3amau «Ha 2
97 padoTy»
98- | Pemienne 3amay «Ha cmecu | 2
99 Y CTIABBD»
100- | Pemenue 3amau «Ha BKIAIbI 2
101 | m KpeauThD»
102 | Pemenue 3amau «Ha OaHkm | 1
Y TIPOTICHTHD)
103 | KourpoabHass pab6ora Ne | 1
7 mo Teme: TekcroBble
3a/1a4H.
104 | KonrpoabHas pa6ora mo | 1
UTOraMm roja.
105 | O6obmaomuii ypoxk mo | 1

TemMam: Tpuronomerpus.
Crenennas,
JorapupmMuyeckas "

noxkasarejbHasi QyHKIUA.

11 knacc/ 2 rog odoyuyerusi (106 yacon)

I'naBa 9. TpuroHomerpuueckue 13

byskuun

1 OO6mactp omnpeacieHusT M 1
MHO- JKECTBO 3HAYCHHU
TPUTOHO-METPUICCKHUX
byHKIMI

2 YETHOCTD, HEYETHOCTD, 1
NEPUOAUYHOCTD
TPUTOHOMET-PUYECKUX
byHKIHI

3-4 | CpoiicTBO (yHKUIHHY = COS | 2
X 1 e€ rpaduk

5-6 | CeoiictBo QyHKIUHY = SN | 2
X 1 e€rpaduk

7-8 | CpoiictBO pyHkIMmny =tg X | 2

ITo rpadukam (yHKIHMI ONMUCHIBaTH MX CBOMCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCTD, He-
4ETHOCTD, IEPUOIMYHOCTS ).

[IpuBoauTe mnpumepbl QYHKIUN (3aJaHHBIX C
MOMOIIBIO (GOPMYIBI WU TpaduKa), 006JIaAAI0IINX
3a/laHHBIMH CBOMCTBaMU (HaIpuMep, OrpaHUYCH-

HOCTH). Pa3psiCHATH CMBICH  NEPEYHCIICHHBIX
CBOJMCTB.
N3o00paxxate TrpaduKu  CIOXHBIX (QYHKUUH C

MOMOIIBIO TPagONOCTPOUTENEH, OUCHIBATH UX
CBOMCTBA.

Pematp IpOCTEHIINEe  TPUTOHOMETPUYECKHUE
HEpPaBEHCTBA, UCTOJb3Ys rpauk QyHKIHH.
Pacno3naBate  rpaguku  TPUTOHOMETPHUECKUX
byHKIMIA, rpaduKu 00paTHBIX
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u e€rpaduk

TpuroHomerpuuecknx Qynkuuit. Ilpumensts u

9-10 | ObpatHsbie 2 | MOKa3bIBaTh CBOM-
TPUTOHOMETPUYECKHUE CTBa OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKITUH.
GbyHKIIN Crpouth rpaduku 3JEMEHTapHBIX (YHKUUH,
11- | IIpeoGpasoBanue rpahukoB | 2 | MCIOJb3ys IpaONOCTPOUTENH, U3ydaTh CBOWCTBA
12 TPUTOHOMETPUUECKUX JJIEMEHTAPHBIX ~ (QYHKIUMH 10 uX rpaduram,
byHKIII (GOopMyITUPOBATH THUIIOTE3bI O KOJIMYECTBE KOPHEH
13 KoutpoabHasa paGora Ne 1 | ypaBHEHHIA, COJIepIKaIINX 3JIEMEHTApPHbIC
1 o TeMe: (1)YHKIII/II/I, " NPOBEPATH UX.
Tp]/[ro}[OMeTpp[qec](p[e BI:IHOJIH?ITI) HpeO6pa3OBaHI/I$I I‘pa(l)I/IKOB
(yHKIMH AJIEMEHTAPHBIX (DYHKIUH: MapauieIbHBINA TIEPEHOC,
pacTsbkeHue  (cxaTue) BIOJb OCH  OpJUHAT.
[IpuMensTr apyrue dJIEeMEHTapHbIE  CIIOCOOBI
OCTPOEHHUS I'PaUKOB.
I'maBa 10. IpousBomnass u ee | 19 | [IpuBoauTe mnpumMepbl MOHOTOHHOM YHMCIIOBOM
reoMeTpHMYeCKUil CMBICII MOCJIEZIOBATEIbHOCTH, HMeroIIeH npeJen.
14- | Tlpenen 2 | Berauciars
15 OCJIEIOBATEILHOCTH TpeaeITbI OCJIEIOBATEIILHOCTEN. BrIsicHSTD,
16- | IIpousBoaHas 2 | ABiAeTCSs U TOCIEAOBATEIbHOCTh CXOJSIICHCS.
17 [IpuBoauTe mpuMepsl (QYHKUIUN, SBISIOUIUXCS
18- [IpousBogHas  creneHHOM 2 HETIPEPBLIBHBIMU, UMEIOIUX BEPTUKAJILHYIO,
19 GyHKIMHT TOPU30H-
20- HpomBoHHHe HEKOTOPBIX 2 TaIbHYIO ACHMIITOTY. 3amuceBaTh YpaBHCHHUC
21 SJIEMEHTAPHBIX PYHKIMIA KKJION M3 3TUX aCUMITOT. YMETH 10 rpaduKy
22- | IIpaBuna 2 | pynkuun OTIPENEINATh MIPOMEXYTKH
23 nu(bepeHIIPOBAHUS HENPEpPHIBHOCTH U TOYKH pa3pbiBa, €CIM TaKue
24- | TIpoussoxnast CIIOKHOM | 2 | UIMEIOTCA. YMeTb JI0Ka3blBaTb HENPEPBIBHOCTD
25 dyHKIHHT dbyakiuu.  Haxomuth  yrimoBod ko3 uUIIMEHT
26- | [eomerpmueckmii  cmpic | 2 | KACATEIbHOM K
27 IPOM3BOIHOI rpaduky ¢yHkuuH B 3aAaHHON Touke. Haxoauts
28- | ®dusnueckuil CMBICH | 2 | MTHOBEHHYIO CKOPOCTb JIBHOKEHHS MaT€pHAIIbHON
29 TIPOU3BOTHOM TOYKH. 5
30- | Bropas npomssommas, ee| 2 Ananu3upoBath  moBeAeHHEe — (PyHKUuMH ~ Ha
31 reOMeTpHHYECKHii - pPa3IUYHBIX  y4yacTKax OOJIaCTH  OIpeneseHHUs,
(pusyecKuii cMbICT CpaBHHUBATD 5
32 Kontpoubnast pabora Ne2 | 1 | CKOPOCTH  BO3pacTaHus (yObiBaHUA) (PYHKITUH.

no teme: IlpousBoanas u
ee reoMeTpuYeCcKui
CMBICJI

HaxoauTe nmpou3BOHbBIE 3JIEMEHTAPHBIX (DYHKIIHH.
HaxoauTh mpou3BOJHBIE CYMMBI, IPOU3BE/IC-

HUS M YaCTHOTO JBYX (YHKIIMiA, MPOU3BOIHYIO
CIIOXHOU (DyHKITUN

y =f (kx+b).

OOBACHATh M WUTIOCTPUPOBATH IOHATHE Mpeseiia
MOCJIE0BATEILHOCTH. [TpuBoAUTH MPUMEPBI
MOCIIeJIOBATEIbHOCTEH, HMEIONIMX TNpelael U He
UMEIOIINX Tpeena.

[Tonb3oBaThest TeOpeMOl O TMpeaene MOHOTOHHOU
OTPaHHYEHHOW  TMOCJenoBaTenbHOCTU. BEIBOINTH
(GbopMyIBI UTMHBI OKPY>KHOCTH | IIJIOMIAN KpyTa.
OOBACHATh M WILTIOCTPUPOBATH MOHATHE Mpesena
dbynkumu B Touke. [IpuBoauTh npumMepsl GyHKITNH,
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HE UMEIOIIMX IIpeeia B HEKOTOPOU TOYKE.
Boraucnare npenenst GyHKIU.

Ananmu3upoBaTh  moBeaeHue — (pyHKIMIA  Ha
pa3IMyHBIX  y4dacTKax o00JacTh  OMpeIeNCHHS.
Haxonuts
ACUMIITOTHI.
Bbraucnare  mpupameHue  (QyHKIHMM B TOUKE.
CocraBasaTh u HCCIIEN0BATH Pa3HOCTHOE
oTHowmeHne. HaxomuTe mpenen  pasHOCTHOIO
OTHOILEHUS.
BobluncnaTe 3HaueHuWe NIPOM3BOAHOM  (PyHKIMU

BTOYKE (TIOOTIPEICIICHHIO).

Haxomuts yrioBoit KO3(pQHUIIMEHT KacaTeabHOH K
rpaduky GyHKIUU B TOUKE C 33JaHHON aOCLHCCOM.
3anuchiBaTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMH, 3aJaHHOM B TOUKE.
Haxomute 1mpou3BOAHYIO
00paTHON (YHKIIHH.
[IpuMeHATh NOHATHE NPOWU3BOJHON IPU PELICHHUH
3a/1a4.

CIIOXHOW  (QyHKIUH,

I'naBa 11. Ipumenenne | 13 | HaxoauTh MpOMEXYTKU BO3pACTaHUS U yOBIBAHUS
NPOU3BOJHONH K HCCJIeJOBAHUIO (YHKIIMN.OKa3bIBaTh, YTO 3aJaHHas (QYHKIHS
ynkumii Bo3pacTaeT (YObIBaeT) Ha YKa3aHHOM MPOMEXKYTKE.
33- | Bospacranme u yObBanue | 2 | Haxommte TOYkM MHMHMMymMa H  MakCHUMyMma
34 byHKIIAN GyHKIMH.
35- DKCTpeMyMbl (DYHKITHH 2 | HaxoguTth Hambomblnee M HaUMEHbIIEEe 3HAUCHUS
36 (GyHKIIMM Ha OTpE3Ke.
37- [Ipumenenne mpoussoguoii | 2 | Haxomuts HamGosblee ¥ HaMMEHBbLIES 3HAYEHUS
38 K IOCTPOEHUIO TIpa(uKoB Gynxun.
GyHKIMI HccnenoBaTh PyHKIHIO ¢ TOMOUIBIO TPOU3BOIHON
39- HawuGomnpmree w| 2 | ucTpoutsh € rpaduk.
40 HauMeHblllee 3HaYeHUS HpI/IMeHﬂTB IPOU3BOTHYIO npu peneHnn
yHKIMI TEKCTOBBIX, T'€OMETPUYECKUX, (PHUIUYECKHX U
41- | BemykiiocTth rpajuka | 2 | APYTHX 3a/1a4
42 (yHKIIMH, TOYKH TTeperudoa
43- | [IpumeHeHUE TPOU3BOJHOM | 2
44 JUTs peIICHUs 3a/1a4
45 KonTpoabHas padora Ne3 | 1
nmo Tteme: IIpumenenme
NMPOU3BOTHOMI K
uccjae10BaHnI0 GyHKkuuii
I'maBa 12. UnTerpaJ 14 | Beluucnsath NpUOMMKEHHOE 3HAYEHHE IUIOIIAH
46 | IlepBooOpa3Has 1 | KpUBOJIMHEWHOM TpaNEIUH.
47- | IlpaBuna Haxoxknaenus | 2 | HaxomuTs nepBooOpasHble (yHknmii: y = X,
48 | nepBooOpa3HbIX raepeER, y = sinx, y = cosx, y = tgx. Haxoauts
49- | Ilnomans KpuBojuHeitHoi | 2 | mepsooOpasuele pynkuuit :f (X) +g (x),kf (X)uf (kx
50 | rpamernuu ¥ MHTErpal +b).
51- | BeIYKCICHUE 2 BrrauciaTe mwiomanas KpUBOJIMHENHON TpaIeluu ¢
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52 | HeompeIeIeHHBIX nomotieio opmynsl Herorona—Jleiibnuna.
HWHTETpaJIOB
53- | Beruncnenue 2
54 | onpesieneHHbIX HHTErPaJIOB
55- | Beruncnenune uomaned c | 2
56 | HOMOIIBIO MHTETPATIOB
57- | IlpumeHeHne mpPOU3BOAHOM | 2
58 | m wmHTerpasa K peIICHUIO
MPAKTUYECKHX 3a/1a4
59 | KonrpoubHasi pa6ora Ned | 1
no teme: IlepooOpasnas
U MHTerpa
I'naBa 13. Kom0unaropuka 11 | IlpuMmeHATH NpaBUIIO NPOU3BEACHMS IPHU BBIBOJIE
60- | [IpaBuio mpow3BeAECHUS 2 | dopmynbl umcnma  mepectanoBok.  CosmaBaTh
61 MaTeMaTH4eCKue MOJIETHN TUTSt perieHust
62- | [lepecranoBku 2 | KOMOWHATOPHBIX 3a7ad C TIOMOIIBIO TMOJCUETA
63 YuClla pa3MEIICHHM, MEPECTAaHOBOK M COYETAHMM.
64- | Pa3memenus 2 | Hcronp3oBaTh CBOMCTBA YHCIA COYETAHUU IIPH
65 perieHun TIPUKIIATHBIX 3a/1a4 " npu
66- CodeTaHns U UX CBOMCTBA 2 | KOHCTPYHPOBAaHHUH TpEYrojpHUKa [lackas.
67 [Ipumensats dopmyny Ounoma HeioTona npu
68- | bunom HeioTOHA 2 | BO3BeAeHUHU JBYWIEHA B HATYypaJIbHYIO CTEIEHb.
69
70 KonTpoabHas padora Ne5 | 1
no teme: KomOunaropuka
I'maBa 14. DaemenTbl Teopum | 11 | IIpuBoaMTH mpHUMEpHI CllydalHBIX, TOCTOBEPHBIX U
BEPOSATHOCTEM HEBO3MOKHBIX COOBITHH. OnpenesTh U HaXOIUTh
71 CoObITHs 1 | cyMMy u ipou3BeieHne COOBITHH.
12- KomOunamus COOBITHIA. 2 Onpenensarb BEPOATHOCTH COOBITHS B
73 ITpoTHBOITOIOKHOE KJIACCUYECKOM OHUMAaHUMU. Haxonute
coObITHE BEPOSITHOCTH COOBITHUS C UCIIOJIb30BaHUEM (DOpMYyIT
74 Bepo;{THOCT}, COOBITUS 1 KOM6I/IHaT0pI/IKI/I, BEPOATHOCTb CYMMBI  JBYX
75- Crnoxxenue BCpOHTHOCTCI;'I 2 HECOBMECTUMBIX coOBITHI u BEPOATHOCTD
76 coObITHS, MIPOTUBOIIOJIOKHOTO JTAHHOMY.
77- | HezaBucumbie cobprrus. | 2 | [IpyBOIuTh mpuMeEpbl HE3aBUCHUMBIX COOBITHI.
78 VY MHOKEHHE BEPOSTHOCTEH Haxonutb BepOsSTHOCTh COBMECTHOTO HACTYILICHUS
79- | CtaTucrrueckas 2 | ABYX  HE3aBUCHUMBIX  COOBITHUH. Haxonute
80 BEPOSITHOCTS CTaTHCTUYECKYIO BEPOSATHOCTh COOBITU B OIBITE C
81 Koutposnbuas padora Ne6 | 1 OONpIIMM  YHCIOM B  uUcObiTaHuu.  MMeThb
oo  Teme:  JIeMenTEI IPEJICTaBICHNUE O 3aKOHE OOJIBIINX YHCET.
TEOPUH BEPOATHOCTEH
I'maBa 15. Cratucruka 7 | 3HaTh MOHATHE CIIy4aiiHOU BEJINYUHBI,
82- | CnyyaiiHble BEJTMYUHBI 2 | IpencTaBiATh pacnpeneneHue 3HA4YEeHU I
83 JUCKPETHOM  CIlyualHOW BEIUYMHBI B  BHUJE
84- I{eHTpasibHbIC TEHACHIMN 2 YaCTOTHOM TaOJIHIIEI, HOJIMTOHA 4acToT
85 (OTHOCHTENBHBIX YACTOT).
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86- | MepsI pa3zbpoca 2 | [IpencraBasaTh pacnpeseneHue 3HAYCHUN
87 HENPEPBIBHOW  CIly4alHOM BEJIMYMHBI B BUJE
88 KonTposbHast pa6ora Ne | 1 | 9acTOTHOM TaONHUIIBI U TUCTOIPAMMBI.

7 mo Tteme: CraTtucTuka 3HaTh MOHATUE TEHEPAIbHON COBOKYIHOCTU U
BBIOOPKH. [IpuBoUTH MIpUMEPHI
pEenpe3eHTaTUBHBIX BBIOOPOK 3HAUYEHUN ClyyailHOM
BEJIMYMHBI.
3HAaTh OCHOBHBIE LIEHTPAJIbHbIE TEHJCHIUU: MOJY,
MeauaHy, cpeaHee. HaxomuTe  1eHTpanbHbIE
TEHJCHIIMA Y4YeOHBIX BBIOOPOK. 3HATh, Kakas U3
LHEHTPaJIbHBIX TEHACHLUMUNA HaWIydlIuM o00pazoM
XapaKTepU3yeT COBOKYITHOCTb.

Nmers  mpexacraBieHME O MareMaTH4YECKOM
0’KHJIaHUH. Boruncnsate 3HAYEHUe
MaTeMaTU4YeCKOTo OKUJAHUS ClIy4aiHON
BEJIMYMHBI C KOHEYHBIM YHCJIOM 3Hau€HUMN. 3HATh
OCHOBHBIE MEphI pa3z0dpoca 3HAYEHUW CIIydaliHOU
BEJIMYMHBI: pa3Max, OTKJIOHEHHE OT CpPEAHEro u
mucnepcuto. HaxonuTte Mepsl pazdpoca ciaydaiftHON
BEJIMYMHBI C HEOOJIBIIMM YHUCIOM pa3IMYHBbIX €&
3HA4YCHU.
I'naBa 16. HUctopusi u MeToaAbI 6 HNmeTes mpeacTaBiieHHE O BKJIAQAE BbIIAIOMINXCS
MaTeMaTHKHU MaTeMaTHUKOB B pa3BuTHe Hayku. [loHnMaTh posb
89 [lepuos pasButus | 1 | matematuku B pasButuu Poccun. Mcnoas3oBath
MaTeMaTHUKd KaK HayKH. OCHOBHBIE METOJbl J0Ka3aTelbCTBA, IPOBOJIUTH
3aporkJIeHuEe MaTeMaTUKU JOKa3aTeNbCTBO M BBINOJHATH ONPOBEPIKEHHUE.
90 [Tepuon snementapHoii | 1 | [IpuMeHATE  OCHOBHBIE ~ METOALI  PEIICHHSA

MaTeMaTHKHU: BblJAIOIIHECs MaTEMaTHYECKUX 3a/1au: rpaduyueckui,

MaTeMaTUKH W WX BKJAJ B aHAIUTUYECKM ©  4uclIeHHBIM. Ha ocHoBe

pa3BUTHE HAYKH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOjIe

91 Marematyka HepeMeHHbIX | 1 | XapakTepu3oBaThb KpacoTy M COBEPIIEHCTBO

BEJIUYHH: BBLIAIOLIHECS OKPY)KAIOILIEr0 MHpa U MPOU3BEICHUI HCKYCCTBA.

MaTeMaTHUKd U HUX BKJIAJ B [TpumensTh mpoCTeiilline MporpaMMHbBIE CPENCTBA

pa3BUTHE HAYKH U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IpU

92 CoBpeMeHHass MaTeMaTuka: | 1 | PELICHMH MareMaTtuyeckux 3anad. Ilosib3oBarbes

BBIIAIONIHECS MaTeMaTHKH OPUKIATHBIMM  [POrpaMMaMyd M [POrpaMMaMu

U WX BKJIag B Pa3BUTHE CUMBOJIBHBIX ~BBIUMCICHUNA [ HCCIEIOBaHUS

HAYKH MaTEeMaTHYECKUX 0ObEKTOB.

93 Mero sl perieHus 1
MaTeMaTH4YEeCKHX 3ajay:
rpaduyeckuil MeToJ

94 Mero sl perieHus 1

MaTeMaTHYECKUX 3aj1a4:

AHAIIMTUYECKUN 5

YUCJIEHHBIN METOIbI

95- | UToroBoe moBTOpEHHE. 12 | IloaroroBka K MTOrOBOM aTTecTalMy Mo anredpe u

106 HayaJlaM MaTeMaTUYEeCKOr0 aHajIn3a
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Moayas «I'eomerpus»

No Paznen / rnaBa/ tema yuebnoro | Komn- | OcHOBHBIC BUJIBI JEeSTEIILHOCTH
npeaMera BO oOydatomuxcst  (Ha  ypoBHE  Y4eOHBIX
4acoB | JIEUCTBHIN)
10 kaacc/ 1 ron o6yuenus (35 yacos)
Beenenne 2 [lepeuncnsite  ocHOBHBIE  (UTYpBHI B
1 [Ipeamer CTEPEOMETPHUH. 1 MPOCTPAHCTBE (TOYKA, MpsiMasi, IJIOCKOCTH),
AKCHOMBI CTEPEOMETPHUH dbopMynupoBaTh TPU AKCHOMBI 00 HX
B3aMMHOM PACIIOJIOKEHUH W HIUTFOCTPUPOBATH
OTH aKCUOMBI MPUMEPaMU M3 OKPYKaoIIeh
00CTaHOBKHU
2 Hekortopeie  cnenctBus U3 1 dopMyIHpoOBaTE U JIOKA3BIBATH TEOPEMY O
aKCUOM TUTOCKOCTH, TIPOXOJISAIICH Yepe3 IpsSIMYI0 U He
JeXallyl0 Ha HEd TOYKy, U TEOpeMy O
IUIOCKOCTH,  TMPOXOJAIICH  4epe3  JBe
TIEPECEKAONINECS TPSIMBIC
I'naBa 1. [Tapa/uieJIbHOCTH NPSAMBIX 11 DopmynupoBaTh onpeeieHue
U TI0CKOCTEl NMapajuIeIbHBIX MPSAMBIX B TPOCTPAHCTBE,
IMapamienbHOCTh  NPSIMBIX, 3 GopMyTUpOBaTh M JIOKA3bIBATh TEOPEMBI O
NPSIMO¥i ¥ TJIOCKOCTH MapaUIeIIbHBIX TIPSIMBIX; OOBSCHATH, KaKhe
3 [MapamnensHbie  MpsSMBIE B 1 BO3MOYHBI CJTy9ad B3aUMHOTO PACIOJIOKEHUS
MIPOCTPAHCTBE NpsIMOM M IJIOCKOCTH B TPOCTPAHCTBE, W
4 [TapannenbHOCTH TPEX MPSAMBIX 1 MNPHUBOJWTH MIUIIOCTPUPYIOIIUEC IPUMEPHI M3
5 [MapannensHOCTh OPAMON U 1 OKpyKaromei 00CTaHOBKH; (HOpMyIHpOBaTh
JIOCKOCTH OTpeNeNieHUs] MapajUleNIbHBIX OpSIMOH U
IUIOCKOCTH, (OPMYIHpPOBaTh W JI0Ka3bIBAaTh
YTBEPXKACHUS O MapajuIeIbHOCTH MPSMOU U
MJIOCKOCTH (CBOMCTBO WM TPH3HAK); pemiaTh
3aJ]auy Ha BBIUYMCIICHHUE U JI0KA3aTeIbCTBO.
B3aumuoe pacnoJioxkeHmne 3 OOBACHATb, Kakue BO3MOXHBI  CIydau
NpsIMBIX B INPOCTPAHCTBe. B3alMHOTO PACIOJIOKEHUS IBYX MPSAMBIX B
Yroa MEKIY ABYMSI IPOCTPAHCTBE, u MIPUBOIUTH
NPSIMbIMH WUTIOCTPUPYIOILIKE MIPUMEPHI;
6 CkpenBaroniecs npsiMpie 1 dbopMynupoBathb oTpeieieHne
7 Vriel ¢ COHampaBlIEHHBIMH 1 CKPEIUBAIOIINUXCS TPSIMBIX, (OPMYIUPOBATH
CTOPOHAMHU U JIOKa3blBaTh TEOPEMY, BBIPAKAIOLIYIO
8 Vroia Mex Iy IpsIMBIMU 1 IIPpHU3HAK CKPCIIUBAIOINUXCS IIPpsAMBIX, u
TEOpEeMy O IUIOCKOCTH, MPOXOJSIIeH uepes3
OJIHY W3 CKPEUIMBAIOIIUXCS TMPSAMBIX U
napajuieTbHOM JIpyroi mpsimMoil. OOBSICHATH,
KaKue IBa ay4a SBIISIOTCS
COHAIpaBICHHBIMH, dbopMmynupoBath  H
JOKa3blBaTh ~ TeopeMy 00  yrmax ¢
COHAIMPABICHHBIMU CTOPOHAMH, OOBICHSITH,
4TO Ha3bIBaeTCA yIIJIOM MEeXIY
nepeceKaronuMUCS MPSIMBIMU, MEeXIy
CKpEIIMBAIOIIUMHCS  TPSIMBIMH;  peIIaTh
3a/ladyl Ha BBIYHCIEHUE M JI0Ka3aTeIbCTBO,
CBSA3aHHBIE CO B3aUMHBIM PACIOJIOKEHHUEM
JBYX TPSIMBIX U YTJIOM MEXAY HUMH
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IMapaJieJbHOCTH 2 DopmyupoBaTh OIIpEEIICHUE
IVI0CKOCTel napajieNIbHBIX IIOCKOCTEH, (hopMyIHpoBaTh
9 [lapanienbHble MI0CKOCTU 1 U JI0OKa3bIBaTh YTBEPXKACHUS O IpPU3HAKE U
10 CaoiicTBa HapajuIeIbHbIX 1 CBOMCTBaxX  MapajUIeJIbHbIX  IIJIOCKOCTEH,
IJI0CKOCTEN UCIIOJb30BAaTh 3T  YTBEPXKICHUS  TPHU
pelIeHnH 3a/1a4
Terpadap u napaJiesenunesn 2 OObscHATH, Kakas (urypa Ha3bIBaeTCs
11 Terpasap. [lapamnenenumnen 1 TETPa’ApoM,  Kakas  IapalICNICIUIIEI0M,
12 3amaun Ha HOCTPOEHUE 1 MOKa3pIBaTh Ha YEpTEkKaX M MOJEIIX HX
ceueHui ANIEMEHTHI, M300pakatb OSTH (QUTYpHl Ha
PUCYHKAX, WJUIIOCTPUPOBATh C UX IOMOIBIO
pa3Iu4HbIe ciydau B3alMHOTO
pacrloJIOKEHUsI TPSAMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE; hopmynupoBaTh u
JIOKa3bIBaTh  YTBEPKJIEHUS O CBOWCTBax
napasuiesIenuIe/a; OOBSCHSTH, 4TO
Ha3bIBACTCS CeueHUueM TeTpasapa
(mapannenenumnena), pemarb 3aJadyd  Ha
IIOCTPOEHUE CEYECHMI TeTpa’pa "
napajuieJienunesia Ha 4YepTexe
13 KonTpoabHas padora Nel no 1 Pemate 3amaum mo Teme «llapamienbHOCTh
TeMe: IMapajeJbHOCTH MPSAMBIX U TNTOCKOCTEN»
NPAMBIX U IJIOCKOCTEH
I'maBa 2. IlepneHauKyJIsSAPHOCTH 12 dopmynupoBaTh omnpeneneHne
NPSIMBIX U IJI0CKOCTeH NEePHEHANKYJISPHBIX MIPSIMBIX B
IlepneHauKy/IsIpHOCTH 4 IIPOCTPAHCTBE; (dhopmynupoBarth u
NPSIMOii ¥ MJIOCKOCTH JI0OKa3bIBaTh JIEMMY O NEPHEHAMKYJISIPHOCTU
14 [lepnenquKyIsipHBIE TIPSIMBIE B 1 JBYX MapajuleJIbHbIX NPSIMBIX K TpeThEr
MIPOCTPAHCTBE npsiMoii;  GopMynupoBaTh  OMpeleeHHe
15 [TapannenbHble npsMEIE, 1 OpSIMOM, MEPHEeHIUKYIAPHON K IJIOCKOCTH, U
NEepHEeHINKYIISIPHBIE K IIPUBOJUTE HIUIFOCTPUPYIOIUE ITPUMEPHI U3
IUIOCKOCTH OKpyXaromiel 00CTaHOBKH; (OPMYIUPOBATh
16 ITpu3HaK 1 u JOKa3bIBaTh TEOpEMBI(IIPSAMYIO u
NEPIEHINKYIIPHOCTHU HpHMOfI 06paTHon) 0 CBA3H MCXKIAY NapalJICJIbHOCTBIO
1 IUIOCKOCTH OpsIMBIX U WX MEepPHEeHAUKYISIPHOCTBIO K
17 Teopema 0 TIPSIMOIA, 1 IUIOCKOCTH, TMPU3HAK MEPIEeHIUKYISIPHOCTU
TIepIeHANKYIIAPHOM K OpsMOM M IJIOCKOCTH,  TEOpeMy O
IOCKOCTH CYLIECTBOBAaHUHM M €IMHCTBEHHOCTU MPSIMOM,
OpOXOJAIIe dYepe3 JaHHYKD TOYKYy H
NEPICHIUKYISPHYI0O K JTaHHOW IJIOCKOCTH;
pemiatb  3aJa4d  Ha  BBIYUCICHHE U
JI0Ka3aTeNbCTRO, CBSI3aHHBIE C
NEePHEHANKYISAPHOCTHIO MPSIMON U MIIOCKOCTH
Ilepnenauky.sip U 4 OOBACHATD 3Ha4YEHHE MIOHATUN
HAKJIOHHBIE. YTO0J MEeKIy NEepPHEHANKYJAP,  HAKIOHHAs,  MHPOEKIIUS
NPAMOI U IVIOCKOCTBIO HaKJIOHHOM, pAacCTOSIHUE OT TOYKU JI0
18 Paccrosane oT TOYKH 10 1 IUIOCKOCTH, paccTosiHue MEXKTY
IIJIOCKOCTH napajyieIbHBIMU  NPSAMOM U IJIOCKOCTBIO,
19- | Teopema 0 Tpex 2 MEXIY  CKPEIIMBAIOIIUMUCST  MPSAMBIMHU;
20 NepHeHIUKYIsSIpax dopMynupoBaTh M JIOKa3blBaTb TEOPEMY O
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21 Yron wmexay nOpsaMoil 1 TpeX MEPHEHIUKYISIpaxX U MPUMEHSIThH €€ Mpu
IIJIOCKOCTBIO pemieHuHu 3aaa4; OOBSCHATH, 4YTO TaKOE
OpPTOTOHAJIbHAS MPOEKIMS TOUKHU ((PUTypHI) HA
MJIOCKOCTh, M JOKa3bIBaTh, YTO MPOEKIIHS
PAMOM Ha IIOCKOCTB,
HETIEPNEHAUKYISIPHYIO K 3TOM  NIPSMOM,
SBJISICTCS npsimasi; OOBSICHUTD, 4TO
Ha3bIBACTCS  YIJIOM MEXIy TpsIMON U
IJIOCKOCTBIO M KakKUM  CBOWCTBOM  OH
o0nanaer; O0BACHATD, 4TO Takoe
LHEHTpajbHasl MpOoeKUHs TOUYKU((puUrypol) Ha
MJIOCKOCTh
J{ByrpaHHbIii yroJ. 3 OObscHATH, Kakas  Qurypa  sBIsSeTCsS
IlepneHaAUKYISIPHOCTH JIBYTPAHHBIM YIJIOM W KaK OH H3MEpSeTCs;
IVI0CKOCTel JIOKa3blBaTh, YTO BCE JIMHEWHBIC  YIJIbI

22 JIByrpaHHbIil yroa 1 JNBYTPaHHOTO yIJia paBHBl JpYr JpPYTY;

23 [Tpu3nak 1 dbopmynupoBaTh  OMpEACNICHHE  B3aUMHO
MePIEHIUKYIISIPHOCTH JIBYX MePHEHANKYISIPHBIX MIJIOCKOCTEH,
TIJIOCKOCTEH dbopMynupoBaTh W JIOKa3bIBaTh MPH3HAK

24 [IpssmoyronbHbIN 1 MEPIECHIUKYJISIPHOCTH  JIBYX  IJIOCKOCTEH;
napanjeenumnes 3HAThb CBOUCTBA IpsAMOYT'OJIBHOT'O

napajielenuneaa; —pemarb — 3aga4d Ha
IIOCTPOCHNE  CEYEHHHW  NPSIMOYTOJBHOTO
napasuiesenunena

25 KonTtpoabHas padora Ne2 no 1 Pemats 3a/1a4uu o TeMe
Teme: IlepneHANKYJISIPHOCTH «lleprieHIUKYIAPHOCTH MPSIMBIX u
NPSIMbIX U IJIOCKOCTEN MIJIOCKOCTEN»

I'naBa 3. MHOTOrpaHHUKH 10 OObsacHATb, Kakas (¢urypa Ha3bIBaeTcs
IlonsaiTME  MHOrOrpaHHHMKA. 2 MHOTOIPDAHHUKOM M KaK Ha3bIBAIOTCS €ro
IIpusma 3JIEMEHTBHI; IPUBOJIUTH MIPUMEPBI

26 IToHsTHE MHOTOrPaHHHKA 1 MHOTOTPAaHHHUKOB;  OINpPENENISATh  BBIMTYKIIbIC

27 [Tpusma 1 (HEBBINYKJIbIE) MHOTOTPAaHHUKH, OOBSICHSTH,

KaKoW MHOTOTPaHHMK Ha3bIBA€TCS MPU3MOH U
HA3bIBaTh AJIEMEHTHI MPU3MBI, Kakas Mpu3Ma
Ha3bIBaeTCS PSIMOH, HaKJIOHHOM,
NpaBWIbHOM;  M300paXkaTh  MPU3MbI  Ha
PUCYHKE;CTPOUTH BBIHOCHBIE  YEPTEeXKH;
NPUMEHSTh ONpeAeNieHUE, CBOICTBA MPU3MBI
OpU pPELIeHUU 3a/1a4; HaXOAWTh IUIONIAAU
MOJIHOM U OOKOBOM MOBEPXHOCTEH MPHU3M.
IMupamuna 2 OOBACHATD, KaKo# MHOTOTPaHHUK

28 ITupamua. IIpaBunsHas 1 HAa3bIBACTCS IUPAMUJION U KaK HA3bIBAIOTCS €€
nMpamMuia SJ€MEHTBhI, YTO HAa3bIBACTCS  IUIOIIA/bIO

29 YcedeHnHas mupaMua 1 noJIHOW (OOKOBOM) MOBEPXHOCTH MHPAMUIBI;

OOBSCHATh, Kakas NHpaMUIa Ha3bIBaETCA
MIPAaBUIILHOM; OOBSCHSTD, KaKou
MHOTOTPaHHUK Ha3bIBACTCs YCEYEHHOU

NUPaMUJON U KaK Ha3bIBAIOTCS €€ JIEMEHTHI;
HaXOOWUTh IUIOIIAAL IIOJIHOH u OOKOBOM
noBepxHocTerd nupamui. Pemats 3agaun Ha
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HAaXO0XICHUE IUIOMIAAA IIOJHOW M OOKOBOM
IIOBEPXHOCTH YCEUECHHOW NMUPAMU/IBI

IIpaBuiabHbIE 3 OOBACHATb, KakM€ TOUKM  Ha3bIBAIOTCSH
MHOTOTPAHHUKH CUMMETPHUYHBIMH  OTHOCHUTENIBHO  TOYKHU
30 CummeTpusi B IPOCTPAHCTBE 1 (IpsIMOM, MJIOCKOCTH), YTO Takoe IEHTP (OCh,
31 IMousitue MIPaBUIBHOTO 1 IUIOCKOCTh) CHMMETPHUH (PUTYPBI, IPUBOJIUTH
MHOTOTPaHHHUKA npuMepsl PUTyp, 00TaTAIONTNX IIEMEHTAMU €
32 DNeMEeHTHI CHMMETPUHN 1 CUMMETpUM B  IPUPOJC,  APXUTEKTYpE,
HPAaBUIILHBIX MHOTOTPAaHHUKOB TEXHUKE; OOBICHATh, KaKOH MHOTOTPaHHHUK
Ha3bIBACTCS MPABWJIBHBIM; pEIIaTh 3aJaudl C
UCIIOJIb30BAHNEM CBOVCTB
PaBUIILHBIX MHOTOTPAaHHHUKOB.
33 KonTpoabHas padora Ne3 no 1 Pemrars 3agaun no teme «MHOTOTpaHHUKI
TemMe: MHOrOrpaHHUKH
34 O0o0maoumii  ypok  mo 1
Teme: IlapajielbHOCTh U
NepneHIuKYJISIPHOCTh
NPSAMBIX U IIJIOCKOCTEi.
35 O6o6mamwumii  ypok  mno 1

TeMe: MHOTOrpaHHHUKH.

11 kaace/ 2 rox o0yuenus (34 yaca)

I'nasa 4. [lniuHAp, KOHYC U WIAP

9

Huauuaap

[TonsiTue nniMHIpa

IImomane MMOBEPXHOCTH
IUAJTUHIPA

3
1
2

OOBSCHATHh, YTO TaKOe IMIMHIPHYCCKAsS
MOBEPXHOCTh, €€ 00pa3yrolinue U OCh, KaKkoe
TEIO  Ha3plBaeTCsl UWIMHIPOM M Kak
HA3bIBAIOTCS €ro JJIEMEHTHI, KaK MOJYyYUTh
HUIHH]ID, Bpaias MPSIMOYTOJIbHUK;
n3o0paxarb IWIMHIP U €ro CeYyeHus
IUIOCKOCTBIO, MPOXOJAIIe uepe3 ochb, U
IUIOCKOCTBIO, TEPIEeHIUKYIIPHOM K OCH;
OOBSACHATh, YTO MPHUHUMAETCA 3a IUIONIA/lb
OOKOBOH MOBEPXHOCTH LIWJIMHAPA; IPUMEHSATH
CBOMCTBA IIMJIMHAPA IPU PELICHUH 3a/1a4

Konyc

[Tonsitue xonyca. Ilnomanw

ITOBCPXHOCTHU KOHYCA

YceueHHbI KOHYC

OOBACHATD, YTO  Takoe  KOHHYEecKas
MOBEPXHOCTh, €€ oOpa3yollue, BepUIMHA U
0Cb, KaKO€ TeJI0 Ha3bIBAETCS KOHYCOM M Kak
HA3bIBAIOTCS €r0 JJIEMEHTHI, KaK MOJYyYUTh
KOHYC, Bpaas IPSIMOYTOJIbHBII
TPEYrOJbHUK; U300pakaTb KOHYC M €ro
CEUEHHUs IUJIOCKOCThIO, TMPOXOJAIICH uepes
OCbh, M IUIOCKOCTBIO, MEPIEHIUKYISIPHOU K
oCcH; OOBACHATH, YTO MPUHUMAETCA 3a
wionaab OOKOBOM IMOBEPXHOCTH KOHYCA,
OOBSCHSATD, KaKoe TEJO Ha3bIBAIOT
YCEUEHHBIM KOHYCOM; MPUMEHSATH CBOWMCTBA
KOHyca TMpU peHIeHHH 3a7ad; OMNpeAemsaTh
TUIOMIA/lb

MOBEPXHOCTU KOHYCa; pellaTh
HCIOJIb30BaHUEM CBOMCTB
KOHYyca.

3agadyn ¢
YCCUYCHHOT'O

Cdepa

DopmynupoBaTh omnpeneneHus chepsl, mapa,
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6 Cdepa u map 1 UX LEHTpa, paanyca, AUaMEeTpa; ONpPEIeNiTh
7 KacarenpHas  IUIOCKOCTH K 1 B3aMHOE  PACIOJIOKEHUE IUIOCKOCTH U
chepe cepsr; dbopMynupoBaTh oTpeieNieHUe
8 [Mnomans cheps 1 KacaTeJIbHOW TUIOCKOCTH K cdepe; pemaTh
3a/1a4M Ha HaX0XJIECHUE
wiomaan  cheppl;  CTPOUTh  CEUCHHSA
UWIAHAPUYECKON " KOHHUYECKOU
NOBEPXHOCTEH; peliarh MPOCThIE 3ajJaud, B
KOTOPBIX burypupyror KOMOWHAITIH
MHOTOTPAaHHHUKOB U T€J BpAIlCHUs
9 KonTpoabHnas padora Nel mo 1 Pemwars 3amaun no teme «llunuuap, KoHYC,
teme: Luauuap, koHyc u map»
map
I'naBa 5. O0bemMbI Tea 10 | OObsCHATH, KaKk HU3MEpSIOTCS OOBEMBI Ted,
O0bem NPAMOYroJbLHOr0o 2 IIPOBOJI AHAJIOTHIO ¢ U3MEPEHHUEM ILIOIIAIEH
napaJjjesjenumnena MHOTOYT OJIbHUKOB; bopmynupoBaTh
10 Tlousitme 00BeMa 1 OCHOBHBIE CBOHCTBAa 00HLEMOB M BBIBOIWUTEL C
11 O0Bvem MPSIMOYTOJILHOTO 1 ux MOMOIIIBIO bopmyny o0beMa
napajuiejIenune1a MMPAMOYTOJIBHOTO IMapalICIICTIMIICIa
O0beMbI PAMON NMPHU3MBI U 2 DopMyIHpOBaTH TEOPEMBI 00 00beMe MPsIMOi
HMJIHHIpPA npu3Mbl 1 00beMe LUIIMH/IPA; pelaTh 3a/1a4u
12 O6beM MpsAMO TPU3MBI 1 Ha BBIUMCIIEHHE 00BEMOB 3TUX TeJ
13 O0BeM 1IHHIpa 1
O0bembl HAKJIOHHOM 3 Bnagers anroputMoM BBIYHCIIEHUS 00beMa
NPHU3MBI, NMPaMHUIbI u Tela ¢ MOMOIIBIO UHTErpaja; penarb 3a1a4u
KOHYCa Ha BbIUKCJICHHE 00beMa HAaKJIOHHON MPHU3MBI,
14 O6beM HAKJIOHHOM MPU3MBI 1 o0beMa nupamuipl, 00beMa KOHyca
15 O6bem TupamMuIbl 1
16 O06bem KoHYCa 1
O6bem mapa W MJIOIWAAbL 2 [Tpumensite ¢opmynasl oObemMa Mmapa ajs
chepnbl pelleHus 3a1a4; BBIYUCIATH IJI0MAAb ChEpHI;
17 O6beM mapa 1 HaXoIuTb OOBEMBbI ILIAPOBOIO  CErMEHTa,
18 [Tnomane chepsr 1 LIAPOBOTO CJIOA U IIApOBOTO CEKTOpPa
19 KonTpoabHas padora Ne2 mo 1 Pemars 3agaun no teme «O0BEMBI TEI»
Teme: O0beMbI TeJl
I'naBa 6. BekTopsbl B IpocTpaHcTBE 5 dopmynupoBaTh OIpEesIeHUe BEKTOpa, €ro
[onsiTne BeKTOpa B 1 JUIMHBI, KOJUIMHEAPHBIX M PaBHBIX BEKTOPOB,
NPOCTPAHCTBE IPUBOAUTE IPUMEPH] (PU3NYECKUX BEKTOPHBIX
20 [Tonarue BekTopa. PaBeHCTBO 1 BEJINYUH
BEKTOPOB
CnoxxeHue M  BbIYHTaHHE 2 OObsicHATh,  Kak  BBOJAATCS  JieicTBUA
BEKTOPOB. YMHOXKEHHE CJIO’KEHUS], BHIYNTaHUS BEKTOPOB,
BEKTOPa HA YN CJI0
21 CrnoxeHune W BbIUUTaHUE 1 YMHOXXEHHSI BEKTOpa Ha YHUCIO, KaKUMH
BEKTOPOB.CYMMa  HECKOJIBKHX CBOMcTBaMM OHHM O0JNafalT, YTO TaKoe
BEKTOPOB NpaBUJIO TPEYroJIbHUKA, MapajiesiorpaMMa U
22 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 IIPABUIIO MHOTOYT'OJIbHUKA CIIOKEHUS
BEKTOPOB; pellaTh 3aJlaud, CBS3aHHBIE C
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JIEMCTBUSIMU HAJl BEKTOPAMHU
KomnianapHbie BeKTOpPbI 2 OOBACHATb, Kaku€ BEKTOPbl Ha3bIBAIOTCS
23 KommnnanapHsie BEKTODBI. 1 KOJUTMHEAPHBIMH; (OPMYIUPOBATh MPU3HAK
[IpaBuno napaienenunena KOMIIJIAHAPHOCTU TPEX BEKTOPOB; OOBACHATD,
24 Pasnoxxenne BEKTOpa IO TpEM 1 B 4YEM COCTOMT IpaBWIO Napajuieienurena
HEKOMILJIaHApHBIM BEKTOPaM CJIOKEHHSI TpeX HEKOMIUIAHAPHBIX BEKTOPOB;
GopMynHupoBaTE TEOpPEMY O Pa3NOKEHHUU
a000ro  BeKTOpa [0  TPEM  JIaHHBIM
HEKOMIUIAaHAPHBIM ~ BEKTOpaM;  HaXOJUTh
KOO(QPUIMEHTH Ppa3JOKEeHUsT BEKTOpa IO
TpPEM HEKOMILJIAHAPHBIM BEKTOpaM.
I'maBa 7. Merox xoopauHAT B 10 OOBACHATh, KaK BBOJIUTCS HPSIMOYIrOJIbHAs
npocrpascrse. JIBu:keHust CUCTEMa KOOpJMHAT B IPOCTPAHCTBE, Kak
Koopaunatsi TOYKHU u 3 OTPENEINAIOTCS KOOPAUHATHI TOUKH U KaK OHU
KOOPAMHATHI BEKTOpa Ha3bIBAIOTCS; KaK ONPEAETSIOTCS KOOPANHATHI
25 [TpsmoyronpHas cucrema 1 BEKTOpa; (POPMYIMPOBATH YTBEPKIACHUS O
KOOPIMHAT B IPOCTPAHCTBE. KOOpJAMHATaX CYMMbl M Pa3HOCTH JBYX
Koopaunatsl BekTopa BEKTOPOB, O KOOpAMHATAaX IPOU3BEACHUS
26 CBs3b MEKAy KOOpAWHATAMH 1 BEKTOpPa HAa YHUCIO, O CBA3H MEKIY
BEKTOPOB M  KOOPAMHATAMH KOOpJMHATaMH BEKTOpa U KOOPJAMHATAMU €ro
TOUEK KOHIIAa U HayaJla; UCI0JIb30BaTh MpU pEeIIeHuN
27 IIpocreiimme 3a1auu B 1 3ama4  (GopMylbl  KOOpJIMHAT  CEpEeaUHbI
KOOpJMHATAax. ypaBHeHI/Ie OTPE3Ka, JJIUHBI BEKTOpa MW PpPacCCTOSAHHUA
chepsl MEX]y ABYMS TOUKaMH; BEIBOJIUTh YpaBHEHHE
cdepbl JAHHOTO paauyca C LIEHTPOM B JaHHOU
TOUKE
CkansipHoe  mpou3BeJeHUE 3 OOBACHATH, KaK OINpPENEeNsIeTcss Yrol MexX.Iy
BEKTOpPOB BEeKTOpamMH; (OpPMYIHUPOBATH OIpPEIEICHHUE
28 VYron Mexty BEKTOpamu 1 CKaJISIPHOTO MIPOU3BEICHUS BEKTOPOB;
29 CkajsipHoe IPOM3BENEHUE 1 IPUMEHSATh CKaJIApHOE IIPOU3BEAECHUE
BEKTOPOB BEKTOPOB IIpH PEIICHWH 3aJa4; pelaTh
30 Bbluncienne  yrioB  MeXay 1 3aJjayd  Ha BBIYUCIEHUE YIJIOB  MEXIY
NPSIMBIMU U IIJIOCKOCTSIMU IMpAMBIMHA nu IINIOCKOCTAMMU, COCTABJIATH
ypaBHEHME MJIOCKOCTH B JA€KapTOBOM cucTeme
KOOpJAMHAT
JIBu:xeHMs1 2 OOBACHATH, YTO TaKOE IEHTpaJbHas OCeBas,
31 LentpanbHas CUMMETpHSL. 1 3epKajbHas CUMMETPUHM U NapauICIbHBIN
OceBas cuMMeTpust nepeHoc, 000CHOBBIBATh YTBEPIKICHUE O TOM,
32 3epkanbHas CUMMETPHSL. 1 YTO  3TH  IpeoOpa3oBaHUs  IUIOCKOCTH
[apannenbHelii nepeHoc ABJIAIOTCS JBUKCHUSIMU; MPUMEHSITh
JBWDKEHUS TPU PELICHUU TI'eOMETPUYECKUX
3aja4
33 KontpoabHnas padora Ne3 no 1 Pemate 3agaun no reme «MeToa KOOpAUHAT B
TemMe: MeToa KOOpAMHAT B IIPOCTPAHCTBE. [IBHKEHUD»
npocrpancree. JBUiKeHUs
34 O0o0marommii  ypox  mo 1 [TonroroBka K WTOrOBOM arTecTaluu IO
TeMe: TeJIa BPallleHusl. r€OMETPUH
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5. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
PEAJ/IM3ALIMA YYEBHOI'O IIPEIMETA

5.1 OcHoBHasi yueOHasi IUTEpaTYpa

5.1.1. Maremaruka: anreOpa W Hadajga MaTEeMAaTHYECKOTO aHalu3a, reomerpus. Anrebpa u
Hayajia mareMmarudeckoro anammza. 10-11 kmaccel: y4eO.uist 00meoOpa3oBaT. OpraHU3aIU:
0a30BbIif 1 yrayonenusiii yposuu / [LL. A. Amumos, F0. M. Kossirua, M. B. TkaueBa u ap.]. - 3-e
u3a. — M.: Ilpocsemienne, 2019.

5.1.2.Maremaruka: anrebpa M Havajga MaTEeMAaTHICCKOTO aHAlM3a, reoMeTpus. | eoMerpus.
10-11 xmaccer: yue6. it o0meoOpa3oBat. opranu3anuii: 6a3oBeIi u yriryonenusii yposuu / [J1. C.
Aranacsia, B. @. byry3os, C. b. KagomueB u ap] -21-e m3a. — M.: Ilpocsemenne(MI'Y-mikone),
2019.

5.2. JlonosHuTeIbHAS yUeOHAas1 JUTEepaTypa

5.2.1. Anrebpa W Hauajga MaTEeMaTHYECKOTO aHanmu3a. JIWJIaKTUYECKHE MaTepHasibl K
yueOonuky 0. M. Konsruna u ap. 10 xmacc: ydeb.mocobue st o0mieoOpa3oBaT. OpraHu3aIyi:
0a3oBbIl U yrayonenubii ypoBuu / [M.U. IllaOynawmn, M. B. TkaueBa, H.E. ®denoposa, O.H.
Hob6poga]. - 6-e uzn. — M.: I[Ipocsemenue, 2017.

5.2.2. AnreOpa W Hauajga MaTeMaTHYECKOTO aHanmu3a. JIWJTaKTHYECKHue MaTepHasibl K
yueonuky 0. M. Konsruna u ap. 11 xmacc: yue6.mocobue st oOrieoOpa3oBar. OpraHHU3aIUi:
0a3oBblii 1 yrmyonenusid yposau / [M.U. 1llabynun, M. B. TkaueBa, H.E. ®enoposa u ap.]. - 3-¢
u3a., nopab. — M.: [Ipocsemenue, 2018.

5.2.3. 'eomerpus. Junaktuyeckue marepuansl. 10 kimace: yaeb.mocobue st odmeodpazoar.
opranusanuii: 6a30Bblil 1 yriyonenusiit yposau/ b.I'. 3uB. — 14-e u3n. — M.: [Ipocsemenue, 2016.

5.2.4. 'eometpus. Iunaktuyeckue marepuansl. 11 kimace: yae6.mocodue s odmieodpazonar.
opraHu3aruii: 6a3oBeIii 1 yrayonenubiii yposuu/ b.I'. 3uB. — 14-¢ u3a. — M.: IIpocBemenue, 2016.

5.2.5.Anrebpa W Hayasia MaTeMaTHYECKOTO aHaim3a. TemaTudeckue TecThl. 10 Kimacc:
yueb.mocobue s o0meoOpa3oBar. opraHu3anuii: 0a30BbIi W yrayoneHHbeii ypoBHu / H.E.
®denoposa, M. B. Tkauera. - 3-e uzn., nepepad. — M.: IIpocBemenne, 2017.

5.2.6. Anrebpa W Hayaja MaTEMaTHYECKOTO aHaimu3a. leMmarmueckwe TecThl. 11 Kmacc:
yue0.mocobue msi 00meoOpa3oBaT. opraHu3anuii: 0a30BbI W yriuyOneHHbIM ypoBHH / M. B.
Tkauesa, H.E. ®enoposa. - 3-¢ u3z., nepepad. — M.: [Ipocsemienue, 2012.

5.2.7. KonTpossHO-u3MepureabHbie Matepuanbl. ['eomerpus. 10 kmacc. PI'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.8. KonTtpossHo-u3Mepureababie MaTepuanbl. ['eomerpus. 11 kmacc. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.9. Anre6pa. YrayOJaeHHBIH Kypc C pPEHICHUSMH M YKa3aHWSAMHU: Y4eOHO-METOIUYECKOe
nocooue/H. JI. 3omoTapeBa u ap.; nmox pea. M.B. denorosa. — 4-¢ u3a. M.: JlabopaTtopusi 3HaHMIA,
2018. (BMK MI'V-IlIkoxne).

5.2.10. I'eomerpus. OCHOBHOI KypcC C PEUIEHUSAMH U YKa3aHUSAMU: Yy4eOHO-METOJIUYECKOe
noco6ue/H. JI. 3omorapesa u ap.; nox pea. M.B. ®enotosa. M.: Jlaboparopus 3nanwmii, 2018. (BMK
MI'Y-llkomne).

5.2.11. Anrebpa u nHauana ananmuza. 10-11 xmaccel. MopaynbHblil TpuakTtub-kypc/ A.P.

PszanoBckuii, C.A. Illecrakos, 1.B. Smenko. — M.: U3natenscTBO «HanmnoHnansHOE 00pa3oBaHuey,
2014.

5.3. Y4eOHO-MeTOAMYECKAA IUTEpaTypa

5.3.1. Anrebpa u Hayajma maremaruyeckoro anamuza. CoopHuk paboumx nporpamm 10-11
KJacchl: ydeb.mocobue i yuutenei obmeoOpa3oBaT. opraHu3anuii: 6a30Bblid U yriayOi. ypoBHHU /
coct. T.A. Bypmuctposa — M.: [Ipocsemenue, 2018.
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5.3.2. Anrebpa u Hayajga MaTeMaTHYeCcKoro aHanmu3a. Meroandeckue pexomenmanuu 10-11
Kiacc: ydeb.mocobme ans obmeoopaszoBar. opranm3anuii/ H.E. @enoposa, M. B. Tkauesa]. - 3-e
u31., nepepad. — M.: Ilpocemenue, 2017.

5.3.3. 'eomerpus. Coopauk pabounx nporpamm 10-11 xmacchl: yae6.mocodue asi yauTeneu
oOmieo0OpazoBar. opranusanuii: 0a30BbId M yrayon. ypoBHu / coct. T.A. Bypmucrpoa — M.:
[Ipocsemienue, 2018.

5.3.4. Tloypounsie pazpabotku mo reomerpui. 10 kimacc /Coct. B.A. SIpoBeHko. — 2-¢ u3z. —
M.: BAKO, 2018.

5.3.5. Tloypounsie pazpabotku mo reomerpu. 11 kmacc /Coct. B.A. SIpoBenko. — 3-e u3z. —
M.: BAKO, 2018.

5.3.6. Uzyuenne reometpuu B 10-11 xnaccax: ku. g yuurens/ C.M. CaaxsiH, B.®. Byry30B.-
4-e uzn., nopad. — M.: IIpocsemienue, 2014.

5.4. TlepeuyeHnbr peKOMEHAYEeMbIX TeXHHYECKMX CpPeACTB OO0y4eHHs, B TOM YHCJe
TPeHaKepoB

5.4.1. InTepakTuBHas JOCKa/ SKpaH.

5.4.2. KomnbroTep/HOYTOYK.

5.4.3. MynpTUMEAUANIPOEKTOP.

5.5. IlepeyeHb peKOMeHIAYeMbIX JJEKTPOHHBIX OHOJIHOTEYHO-00Pa30BATENbHBIX

pecypcoB
5.5.1. IIpe3eHTanuu o OCHOBHBIM pa3zesiaM Kypca MaTEMaTUKHU
5.5.2. Epunas xojuieknus 1UGpPOBBIX  00pa3oBaTeibHBIX pecypcoB. —  Pexum

noctyma:http://school-collection.edu.ru
5.5.3. Marematuka. Kommberotep. O6pasoBanue. — Pesxxum goctyma: http://www.mce.su
5.5.4. ®enepanbHbIi LEHTp HHPOPMAMOHHO-00pa3oBaTenbHbIX pecypcoB (DIINOP). —
Pexum noctyma: http://fcior.edu.ru
5.5.5. Maremaruueckue 310161 — Pexxum moctyma: http://www.etudes.ru
5.5.6. OTKpBITHIN KOJUTEK: Maremarnka. — Pexxum nocrtyna: http://college.ru/matematika/
5.5.7. O6pa3oBareIbHbII MaTeMaTHUYECKUI caiT. — Peskum mocrtyma:http://www.exponenta.ru
5.5.8. O6pazoBarenbHbIil moptan «pemy EI'D9» — Peskum mocryma: https://sdamgia.ru/

5.5.9. Oo0pazoBarenbHble  pecypchl ~ MHTepHeTa  —  MaremaThka —  Pexum
nocryma:http://www.alleng.ru/edu/math.htm
5.5.10. IToaroroBka K UTOTOBOH aTTecTaluu - Pexum

nocryma:http://samopodgotovka.com/index.php/matematika. html

CpenctBa KOMMYHHKAIIMH JUIsl IPOBEACHUS OHIIAHH- U 0(JIaiiH ypOKOB:

JIHeBHUK.pY
CoumanpHaga cetb BKonrtakre
CepBuc Zoom BHICOKOH(PEPECHIIHS

OnexkTpoHHbIe 00pa30BaTeibHbIE IIAT(GOPMBI AJIS IPOBEACHUS OHJIANH- 1 0¢uI1aiiH YpOKOB!
JIHEeBHUK.pY

POII

Pemry EI'D

Sxnacc

5.6. MaTepuaIbHO-TeXHUYECKHE CPeICTBA U 000py10BaHue I 00yYeHus!
5.6.1. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX

5.6.2. Habop mopeneit st 1abopaTopHbIX paboT MO CTEPEOMETPHH

5.6.3. Tabauups! o anredpe: «TpuroHomerpusy, «OYHKIUN»
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5.6.4. Tabnuue! o reomerpun: «MHOTOrpaHHUKIY, «Tena BpalieHus»
5.6.5. Jlnsa obecnieueHust 0Oy4eHUs] C HMCIOJIB30BAaHHEM JIUCTAHLIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHI HCO6XOIII/IMBII
- KOMIIBKOTCPbBI HWJIM HHBIC TCXHUYCCKUC YCTpOﬁCTBa Y4YCHUKOB W 1iegarora ¢

BBICOKOCKOPOCTHBIM ~ BBIXOZIOM B VIHTepHeT, oOecneyuBaromue BO3MOXKHOCTH paboThl ¢
MYJbTUMEIUMHBIM KOHTEHTOM: BOCIIPOU3BEACHUE BUACON300paKEHHM, KAUECTBEHHBIN CTEPEO3BYK B
HAYIIHUKAX, PEYEBOM BBOJ C MHUKPOQOHA H Jp.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O TIPEIMETA
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A, TEOMETPUS» (280 4)

10 kmacc/ 1 rox o6yqenust (140 yacoB)

IIpuioxenue 1

Moayab «Ajdredpa M Ha4aJa MATEMATHYEeCKOI0 AHAJIHN32)

Ne Pa3nen / rnaBa Koiu-Bo Tun 3ansaTus ®opmbel m Buael | Kamengapusle  cpoku
/ TeMa 4acoB KOHTPOJIS IIPOBEJICHUS
y4eOHOro npeaMera ITnan
I'naBa 1. DjieMeHTHI TEOPUM MHOKECTB H 8
MaTeMATHYeCKOl JIOTHKHU

1 Jlnarsoctuueckuii cpes 1 Ypox KOHTpOJS W NMpOBEPKH | BXOAHON  KOHTpOJIB!

3HAHUW U YMEHHI KOHTpPOJIbHAs paboTa

2 MHosxecTBa:  TMOHSTHE, BUIBL,  CIOCOOBI 1 Ypok ¢dopMupoBaHHsST HOBBIX
3agaHua. OTHOIIEHUS MEXKIY MHOKECTBAMH. 3HAaHHUI
Onepanuu Hag MHOXKecTBaMu. Kpyru Ditnepa

3 Koneunble u O€CKOHEYHBIE, CYETHBIC U 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
HECUYETHbIE MHO)KECTBA IPAKTHKE KOHTPOJIb: OIPOC

4 DNIeMEHTHI MaTEMaTUYECKON JIOTUKH 1 Ypox hopmMupoBaHHs HOBBIX

3HAHUU
5 AnreOpa BbICKa3bIBaHUH 1 VYpok npumenenus 3Hanui Ha | [loypouHblii
MPAKTHKE KOHTPOJIb: OIIPOC
6 KBanTtopsl. 1 VYpoxk npumenenus 3HaHuil Ha | [loypounslii
MPAKTHKE KOHTPOJIb: OIIPOC
7-8 | 3aKOHBI JIOTHKHU 2 Ypox nmpuMeHeHHs 3HaHUH Ha
MPAKTHKE
I'naBa 2. /lelicTBUTeJIbHBIE YHCIA 11
9 Lenpie u palnoHanbHbIE YKCIA 1 Ypok ¢dhopMupoBaHHsST HOBBIX
3HAHUU




10 [enpie u panoHanbHbIE YUCIa 1 Ypoxk npumeHeHus 3HaHui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
11 JIeCTBUTEIBHBIE YHCIIA 1 Ypox (opmupoBaHUs HOBBIX
3HaHUU
12 JIeCTBUTENIBHBIE YHCIIA 1 Ypoxk npumeHenus 3Hanui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
13 beckoneuHo yObIBaro1iast 1 VYpox (opmupoBaHUs HOBBIX
reoMeTpHuecKas porpeccus 3HaHUM
14 BbeckoneuHo yObiBatoras 1 VYpoxk npumeHeHus 3HaHui Ha | [loypounsIii
reoMeTpHuecKas porpeccus IPAKTHKE KOHTPOJIb: OIIPOC
15 Apudmernyeckuii  KOpeHb  HaTypaJbHOMU 1 Ypok ¢opMupoBaHHsST HOBBIX
CTEIIEHU 3HaAHUU
16 Apudmernyeckuii  KOpeHb  HaTypaJbHOMU 1 VYpoxk npumeHeHus 3HaHui Ha | [loypounsIii
CTENEeHU MIPaKTUKE KOHTPOJIb: OIIPOC
17- | CreneHb ¢ palMOHAIBHBIM U JEHCTBUTEIHHBIM 2 Ypox IIOBTOPEHMUH,
18 MoKa3aTeasiMu CUCTeMaTHU3aIu1 u
00001IeHHS 3HAHMH,
3aKpeIJICHUs] yMEHUI
19 KonTpoabHass pabdora Nel mo Teme: 1 Ypok KOHTpOJs W NpoBepkHu | Temarnueckuit
JeiicTBUTEIbHBIE YHCJIA 3HAHUU U YMEHUU KOHTPOJIb:
KOHTpPOJIbHAsI paboTa.
I'naBa 3. Crenennas gpyHKuus 12
20 Crenennas GyHKIUsA, €€ CBOMCTBA U I'PpaduK 1 Ypox ¢opMupoBaHUS HOBBIX
3HAHUU
21 Crenennas GyHKIUsA, €€ CBOMCTBA U I'PpaduK 1 VYpoxk npumenenus 3Hanui Ha | [ToypodnsIii
IPaKTUKE KOHTPOJIb: OIIPOC
22 B3aumuo obpaTtHbie GyHKIMH 1 Ypox ¢GopMHUpOBaHUS HOBBIX
3HaAHUU
23 PaBHOCUIIbHBIE YpaBHEHMSI U HEPABEHCTBA 1 VYpok (opmupoBaHUS HOBBIX
3HaHUU
24 PaBHOCWIIbHBIE YPAaBHEHNS U HEPABEHCTBA 1 Ypoxk npuMeHeHus 3HaHui Ha | [loypounslii

ITPAKTHUKC

KOHTPOJIb: OIIPOC
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25 WppanmonaibHble ypaBHEHUS 1 Ypox (opmupoBaHUs HOBBIX
3HaHUU
26 HppaumnonanbHble ypaBHEHUS 1 Ypoxk npumeHeHus 3HaHui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
27 WppanmonaibHble HepaBeHCTBA 1 VYpox (opmupoBaHUs HOBBIX
3HAHUU
28 HppaumonaibHbIe HEPABEHCTBA 1 Ypoxk npumeHenus 3Hanui Ha | [loypounslii
IIPAKTHKE KOHTPOJIb: OIIPOC
29- | PemeHne uWppanMoOHANBHBIX ypaBHEHHH U 2 Ypok nosTopenus, | [loypounslii
30 HEPaBCHCTB CUCTeMAaTH3aI[I1 U | KOHTPOJIb: OIIPOC
00001IeHHS 3HAHMH,
3aKpEIUICHUs] YMEHUI
31 KonTposbHass paGora Ne 2 mno Teme: 1 Ypok koHTposist u mpoBepku | Temarnyeckuit
Crenennas pyHkuus 3HAHUN U YMEHUI KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'nasa 4. Iloka3zarenbHast QyHKUHA 11
32 [TokazarenpHast ¢yHKIUA, €€ CBOWCTBA U 1 Ypox ¢opMupoBaHUsS HOBBIX
rpaduk 3HAHUI
33 [TokazarenpHast ¢yHKIUA, €€ CBOWCTBA U 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
rpaduk PAKTHKE KOHTPOJIb: OIIPOC
34 [TokazaTenbHBIC YpaBHEHUS 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAHUU
35 [TokazaTenbHbIe ypaBHEHUS 1 Ypok npumeHnenus 3Hanui Ha | [loypouHblii
PAKTHKE KOHTPOJIb: OIIPOC
36 [Toka3aTenbHbIC HEpABEHCTBA 1 Ypox ¢GopMupoBaHUS HOBBIX
3HaHUU
37 ITokazarenbHbIE HEPABEHCTBA 1 VYpoxk npumenenus 3Hanui Ha | [loypounslii
PAKTHKE KOHTPOJIb: OIPOC
38- | CucteMbl MOKa3aTeNbHBIX  YpPaBHEHMH U 2 Ypok npumenenus 3uanuii Ha | [loypounsbrit
39 HEPABEHCTB MPAKTHKE KOHTPOJIb: OIPOC
40- | Pemenue [OKa3aTeJIbHBIX YpaBHEHUH, 2 Ypok nosropenus, | [loypounsrit
41 HEPABEHCTB U UX CUCTEM CUCTEMAaTHU3aIHI U | KOHTPOJIb: OIIPOC
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0000mIeHus
3aKpEIUICHUS] YMEHUI

3HAHUM,

42 Kontposbnass padora Ne3 mo Teme: 1 Ypox KOHTpOJIsA U NpoBepkHu | Temarnueckuit
IlokazarenbHast GQyHKUMA 3HAHUU U YMEHUI KOHTPOIIb:
KOHTpOJIbHAs paboTa.
I'nasa 5. Jlorapudpmuyeckas pyHkuus 16
43 Jlorapugmst 1 VYpox (opmupoBaHUs HOBBIX
3HAHUU
44 CaoiicTBa norapupmoB 1 Ypok ¢dopMupoBaHHsST HOBBIX
3HaAHUU
45 CpoiicTBa norapupmoB 1 VYpok npumenenus 31anuii Ha | [loypouHnsblit
IPaKTHUKe KOHTPOJIb: OIIPOC
46 JlecsiTuuHBIE U HATYpaJIbHbIE JOTAPUPMBI 1 Ypok ¢dopMupoBaHHST HOBBIX
3HAHUU
47- | IlpeoOpazoBanue JOrapuPpMUUECKUX 2 VYpox npumenenus 3Hanui Ha | [ToypounsIii
48 BBIPAKEHUI MIPaKTUKE KOHTPOJIb: OIIPOC
49 Jlorapudmuueckass ¢yHkus, e€ cBoilcTBa U 1 VYpox ¢opMupoBaHUS HOBBIX
rpapux 3HaHUH
50 Jlorapudmuueckast ¢GyHKIUsA, €€ CBONCTBA W 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
rpaduk PAKTHKE KOHTPOJIb: OIIPOC
51 Jlorapudmuueckre ypaBHEHUS 1 Ypox ¢opMupoBaHUsS HOBBIX
3HaHUU
52 JlorapudmMuueckue ypaBHECHUS 1 VYpoxk npumenenus 3Hanui Ha | [ToypodHsIii
PAKTHKE KOHTPOJIb: OIIPOC
53 JlorapudmMuueckre HepaBeHCTBA 1 Ypox ¢GopMupoBaHUS HOBBIX
3HaHUU
54 JlorapupmMuueckre HepaBeHCTBA 1 Ypok npumenenus 3uanuii Ha | [loypounsbrit
PAKTHKE KOHTPOJIb: OIPOC
55- | Pemenne  norapuMuYecKUX — ypaBHEHHIA, 3 Ypok npumenenus 3uanuii Ha | [loypounsbrit
57 HEPABEHCTB M UX CUCTEM PAKTHKE KOHTPOJIb: OIPOC
58 Kontposabnass padora Ned mo Teme: 2 Ypok KOHTpOJIsA U NpoBepku | Temarnueckuit
Jlorapudmuyeckas pyHkuus 3HAHUU U YMEHUM KOHTPOJIb:
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KOHTpOJIbHAs padoTa.

I'naBa 6. Tpuronomerpudeckue ¢popmyibl 20
59 Panuannas mepa yria 1 Ypox (opmupoBaHUs HOBBIX
3HAHUU
60- | IloBOpOT TOYKM BOKPYT Ha4dajia KOOPIUHAT 2 Ypoxk npumeHenus 3Hanui Ha | [loypounsIii
61 MIPaKTUKE KOHTPOJIb: OIIPOC
62 Omnpenenenue cuHyca, KOCHMHYCa M TaHTEHCA 1 VYpox (opmupoBaHUs HOBBIX
yria 3HAHUI
63 3HaKu CUHYca, KOCUHYCA U TaHT'€HCa 1 VYpoxk npumeHeHns 3HaHui Ha | [loypounsIit
IPAKTHKE KOHTPOJIb: OIIPOC
64 3aBUCUMOCTh MEXJy CHHYCOM, KOCHHYCOM U 1 Ypoxk npuMeHEHHs 3HaHUM Ha
TAHI'€HCOM OJIHOTO U TOTO e yria IPAKTHKE
65 TpuroHomeTpuyeckue TOKIAECTBA 1 Ypok ¢opMupoBaHHsST HOBBIX
3HAHUU
66 TpuroHomeTpuyeckue TOKIAECTBA 1 VYpoxk npumeHeHns 3Hanui Ha | [loypounsIii
MIPaKTUKE KOHTPOJIb: OIIPOC
67 CuHYyC, KOCHHYC M TAHT€HC YIJIOB O U —( 1 VYpoxk npumeHeHns 3Hanui Ha | [loypounsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
68 DOopMyIIBI CITOKEHUS 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAaHUU
69 DOopMyITBI CIIOKESHUS 1 VYpox npumenenus 3Hanui Ha | [ToypodHsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
70 CuHYC, KOCHHYC M TAHT€HC JIBOWHOTO yIjia 1 Ypox ¢GopMupoBaHUS HOBBIX
3HaHUU
71 Cunyc, KOCUHYC U TaHT€HC ABOWHOTO yriia 1 VYpok npumeHnenus 3Hanui Ha | [loypouHblii
IIPAaKTUKE KOHTPOJIb: OIIPOC
72 CuHyc, KOCHHYC M TaHT€HC IOJIOBUHHOTO yIJIa 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsiii
IIPAaKTUKE KOHTPOJIb: OIIPOC
73 Dopmynbl TPUBEACHUS 1 Ypox ¢GopMHUpOBaHUS HOBBIX
3HaHUU
74 ®opMyiibl IPUBEICHUS 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsbiii
IPaKTUKE KOHTPOJIb: OITPOC
75 Cymma u  pasHocte cuHycoB. Cymma u 1 Ypok ¢opmupoBaHUs HOBBIX
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Pa3HOCTb KOCUHYCOB 3HAHUI
76 [TpeobpazoBanus TPUTOHOMETPUYECKUX 1 Ypox KOHTpOJsA U NpoBepkHu | Temarnueckuit
BBIPAKECHUI 3HAaHUN U YMEHUUI KOHTPOJIb:  TECTOBAs
pabora.
7 [TpeobpaszoBanus TPUTOHOMETPUYECKHUX 1 Ypok nosTopenus, | [loypounsrit
BBIpaKCHUI cUCTeMaTHU3alu1 U | KOHTPOJIb: OIIPOC
00001IeHHS 3HAHMH,
3aKpEIUICHUS] YMEHUI
78 KonTposbnass paGora Ne 5 mo Teme: 1 Ypok koHTpons u nposepku | Temarnueckuit
Tpuronomerpudeckue (popmy.Jibl 3HAHUU U YMEHUI KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'naBa 7. TpuronomerpuyecKkue ypaBHeHuUs! 13
79 | YpaBHeHue COS X = @ 1 VYpox (opmupoBaHUs HOBBIX
3HAHUU
80 | YpaBHeHue COS X = @ 1 Ypoxk npumMeHeHus 3HaHUH Ha | [loypouHbIi
MIPAKTHKE KOHTPOJIb: OIIPOC
81 | YpaBHeHue Sin X = a 1 Ypox (opmupoBaHUS HOBBIX
3HAaHUU
82 VYpaBuenwue Sin X = a 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
83 VYpaBueHus tg X = @, ctg x = a 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAaHUU
84 VYpaBHeHus tg X = @, ctg x = a 1 VYpoxk npumenenus 3Hanui Ha | [ToypodnsIii
IIPAaKTUKE KOHTPOJIb: OIIPOC
85 Perienne TpUroHOMETpUUYECKUX YPABHEHUI 1 Ypok cucremaTuzalMu U
000011161 3HaHUI
86 Perienue TpUroHOMETpUUECKUX YpaBHEHU I 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsiii
IIPaKTUKE KOHTPOJIb: OIIPOC
87 Pemenne mnpocTedmMx TPUTOHOMETPHUECKUX 1 Ypok cucremaTuzalMM U
HEPaBCHCTB 000011161 3HaHUI
88 Pemenne mnpocTedImmx TPUTOHOMETPHUECKUX 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsiii
HEPaBEHCTB IIPAKTHKE KOHTPOJIb: OIIPOC
89- | Ypok 060011eHHs U cucTeMaTh3alluy 3HaHu| 2 Ypok HOBTOPEHMI,
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90

CucTeMaTu3anuu u
00001IeHS 3HAHUH,
3aKpEIUICHUS] YMEHUI

91 KonTposbnass paGora Ne 6 mno Teme: 1 Ypok koHTposist u nposepku | Temarnueckuit
Tpuronomerpuyeckue ypaBHeHHs 3HAaHUU U YMEHUU KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'naBa 8. TexkcToBbIe 32124 14
92 Pemenue 3a1a4 «Ha IpOLECHTH) 1 VYpox (opmupoBaHUs HOBBIX
3HaHUU
93- | Pemenue 3aa4u «Ha IBIKSHHUE) 2 VYpox npumeHeHnus 3HaHMid Ha | [loypouHsiid
94 MIPaKTUKE KOHTPOJIb: OTIPOC
95 Pemrenne 3a1a4 «Ha Npon3BOIUTEIBHOCTD 1 VYpoxk npumenenus 3HaHuil Ha | [loypodnsIit
TpyAa» PaKTHKE KOHTPOJIb: OIIPOC
96 | Pemenwue 3amau «Ha paboOTy» 1 Ypoxk npumeHeHns 3HaHMiA Ha | [loypouHbIi
MTPAKTHKE KOHTPOJIb: OIIPOC
97 Pemenue 3amay «Ha paboty» 1 VYpok npumenenus 3Hanuit Ha | [loypounsbrit
MTPAKTHKE KOHTPOJIb: OIIPOC
98- | Pemenue 3a1a4y «Ha CMECH M CIIJIABBI» 2 VYpox npumenenus 3HaHui Ha | [ToypodHbIii
99 MIPAKTHKE KOHTPOJIb: OTTPOC
100- | Pemenue 3amaq «Ha BKJIAAbI U KPEAUTHD» 2 VYpox npumenenus 3HaHuil Ha | [ToypodHbIii
101 MIPaKTHKE KOHTPOJIb: OTIPOC
102 | Pemenue 3ama4 «Ha OaHKUA U MPOTICHTHI 1 Ypox ¢opMupoBaHUsS HOBBIX
3HAHUU
103 | KonTposbHasi paGora Ne 7 mo Teme: 1 Ypox koHTpoJIA 1 IpoBepkn | Temarnueckuit
TexcroBble 3a1a4n. 3HAaHUU U YMEHHUI KOHTPOJIb:
KOHTpOJIbHAS paboTa.
104 | KonTpoJbHasi paGoTa 1o HToraM roja. 1 VYpok koHTposis U npoBepku | IIpomexyrouHast
3HAHWUI U yMEHUHN aTTecTalus:
KOHTpOJIbHAS paboTa
105 | O6o6marmmii YPOK no TeMaM: 1 Ypok MOBTOPEHHUIH,
Tpuronomerpus. Crenennas, cucTeMaTu3alun u
Jorapupmuyeckas U NoKa3aTeJbHast 0000m1eHus 3HaHUH,
(pynkuus. 3aKpEIUICHUS] YMEHUI
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Moayas «I'eomerpus»

Ne Paznen / rnaBa Kou-Bo Tun 3ansaTus @opmbl  u Buael | Kamengapusle  cpoku
/ Tema 4acoB KOHTPOJIS IPOBEICHUS
y4eOHOTO mpeMeTa [Tnan
Brenenne 2

1 [Ipeamer CTEPEOMETPHUH. AKcHOMBI 1 VYpox (opmupoBaHUs HOBBIX
CTEPEOMETPHUH 3HAHUI

2 HexoTopslie ciiencTBus U3 akcCuom 1 YpoK npuMeHEeHUs 3HAaHUI Ha

IPAKTHKE
I'maBa 1. IlapanjeabHocTh NPSIMBIX H 11
IVIOCKOCTel
[MapasienbHOCTh NPSAMBIX, NPAMOA U 3
IUIOCKOCTH

3 [TapamtensHbIE IPSIMBIE B IPOCTPAHCTBE 1 Ypok ¢dopMupoBaHHST HOBBIX

3HAHUU

4 [TapannenbHOCTH TPEX MPAMBIX 1 Ypok npuMeHeHUs 3HaHUW Ha

MIPaKTUKE
5 [TapannensHOCTH NPSIMOM U TIJIOCKOCTH 1 VYpok npuMeHeHus1 3HaHUI Ha
IIPAKTHKE
B3anMHoe pacnojiokeHHe  NPSAMBIX B 3
NpPOCTPAaHCTBE.  YIoa  MeXAY  JABYMA
NPSAMBIMH

6 CkpemuBaroniecs npsiMbie 1 VYpok (opmupoBaHUS HOBBIX

3HaHUU

7 VYTiIBl € COHANpaBICHHBIMU CTOPOHAMU 1 YPOK npuMeHEeHMs 3HaHUH Ha

IIPAKTHKE
8 Yroa Mex Iy IpsIMBIMH. 1 Ypok npumenenus 3Hanuii Ha | [loypounblit
IIPAKTHKE KOHTPOJIb: OIIPOC
IMapanjieJbHOCTH IJIOCKOCTEN 2

9 [TapannenpHble MIOCKOCTH 1 VYpok (opMupoBaHUS HOBBIX

3HAHUM

10 CBolicTBa napauIeIbHbIX INIOCKOCTEN 1 YpOoK IpUMEHEHHs 3HaHUN Ha
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IIPAKTHKE

Terpasap u napanjeenumnes 3
11 Terparap. [lapannenenunen. 1 Ypox (opmupoBaHUs HOBBIX
3HAHUU
12 3aauy Ha MOCTPOEHHUE CEUEHUM 1 YPpok npuMeHeHus 3HaHUil Ha
IIPAKTHKE
13 Kontposbnass padora Nel mo Teme: 1 Ypok KOHTpOJsA U NpoBepkHu | Temarnueckuit
IMapanieJbHOCTh NPSAMBIX M IJIOCKOCTEH 3HAaHUU U YMEHUU KOHTPOJIb:
KOHTpOJIbHAs paboTa.
I'naBa 2. IlepneHAuKyJSIPHOCTh NPSIMBIX U 12
IVIOCKOCTeM
IlepneHaMKYJISAPHOCTH NPAMOI U IJIOCKOCTH 4
14 [IepneHuKyIsIpHBIE IPSAMBIE B IPOCTPAHCTBE 1 Ypok ¢opMupoBaHHsST HOBBIX
3HAHUU
15 [TapanenpHble IpsiMBbIE, TEPIEHANKYIISIPHBIE K 1 Ypox nmpuMeHeHHs 3HaHUN Ha
MJI0OCKOCTH MIPAKTHKE
16 [Ipu3Hak mNEpHEHAUKYISIPHOCTA MOPSIMON U 1 VYpok npuMeHeHUs 3HaHUW Ha
IJIOCKOCTH IIPAaKTUKE
17 Teopema o psIMOiA, IEPIICHANKYISIPHON K 1 VYpox npumenenus 3Hanui Ha | [ToypodnsIii
IJIOCKOCTH IIPAaKTUKE KOHTPOJIb: OIIPOC
IlepnieHAUKYJSIP ©W  HAKJOHHBIE. YTO0J 4
MeKIY NPAMOi M IJIOCKOCThI0
18 [lepnienaukynsap u HakioHHas. PaccTosHue ot 1 VYpok (opmupoBaHUS HOBBIX
TOYKH JI0 INIOCKOCTH, OT IPSIMOM JI0 INIOCKOCTH 3HaHUHI
19 Teopema o Tpex nepreHANKYIIpax 1 Ypox ¢GopMupoBaHUS HOBBIX
3HaHUU
20 Teopema o Tpex neprneHaAuKysIpax 1 VYpok npuMeHeHHs 3HaHuil Ha
IIPAaKTUKE
21 VYron Mexy NpsMOil U MIIOCKOCThIO 1 VYpok npuMeHeHus 3HaHui Ha | [loypounsbiii
IIPaKTUKE KOHTPOJIb: OIIPOC
JAByrpannbiii yroJ. IlepneHIMKyJIsIPHOCTH 4
IIOCKOCTEH
22 JIByrpaHHbIN yroa 1 Ypok ¢opmupoBaHUs HOBBIX

52




3HAHUI

23 [Tpusnak NEPIEHIUKYIAPHOCTU JIBYX 1 VYpox (opmupoBaHUs HOBBIX
IIJIOCKOCTEN 3HAHUU
24 [IpsamoyronpHbIN apauieIenune, 1 YpoK npuMeHEHUs 3HAaHUI Ha
IPaKTHUKE
25 KonTposbnass padora Ne2 mo Teme: 1 Ypok koHTposist u nposepku | Temarnueckuit
IlepneHAUKYISAPHOCTH NPAMBIX u 3HAaHUU U YMEHUU KOHTPOJIb:
IIOCKOCTEH KOHTpOJIbHAs paboTa.
I'naBa 3. MHOrorpaHHUKH 10
Ilonsitue MmHOrorpaniuka. Ilpuzma 2
26 [ToHsiTHE MHOTOTpaHHUKA 1 Ypok ¢dopMupoBaHHsST HOBBIX
3HaAHUU
27 [Ipusma 1 Ypox nmpuMeHeHHs 3HaHUHM Ha
MIPAKTHKE
IMupamuaa 2
28 [Inpamua. [IpaBunbsHas nupamuia 1 Ypok ¢dopMupoBaHHsST HOBBIX
3HAHUU
29 YcedyeHHas nmupamuaa 1 VYpox npumenenus 3Hanui Ha | [ToypounsIii
IPAKTHKE KOHTPOJIb: OIPOC
IIpaBujibHbIe MHOTOTPAHHUKH 4
30 CummeTpus B TPOCTPAHCTBE 1 Ypox ¢opMupoBaHUsS HOBBIX
3HaHUU
31 [ToHsaTHE MPaBUILHOTO MHOTOTPAHHHUKA 1 Ypox ¢opMupoBaHUS HOBBIX
3HaHUU
32 DeMeHThI CUMMETPUU MPAaBUJIbHBIX 1 Ypok npuMeHeHus 3HaHUil Ha
MHOTOTPaHHUKOB IPAKTHKE
33 Kontpoabnasa pabdora Ne3 mo Teme: 1 Ypok koHTpodss u npoBepku | Temarnueckuit
MHororpaHHUKH 3HaHUHN U yMEHU KOHTPOJIb:
KOHTpOJIbHAS paboTa.
34 Oo6o61marommii YPOK no TeMe: 1 Ypok MTOBTOPCHHS,
ITapanienbHOCT, W NePHEHAMKYJIAPHOCTH CUCTEMAaTHU3aLU1 u
NPSIMBIX H IJI0CKOCTEN. 0000m1eHus 3HaHUH,

3aKPCIJICHU S YMGHI/Iﬁ
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35

O0o0marommii
MHOrorpaHHHMKH.

YPOK no

TEME:

Ypok
CUCTEMaTHu3aluu
0000meHus
3aKpEIUICHUS] YMEHUI

IIOBTOPEHHS,

n

3HAHUM,

11 knacc/ 2 rox ooyqenusi (140 yacoB)

Moayab «Ajredpa 1 Ha4aJla MATEMaTHYEeCKOI0 AHAJIN32)

Ne Pa3nen / rnaBa Koiu-Bo Tun 3ansaTus ®opwmsl 1 BBl KOHTposs | KasleHmapHble cpoku
/ TeMa 4acoB IIPOBEICHUS
y4eOHOro npeaMera

[1nan
I'naBa 9. Tpuronomerpuuyeckue GyHKUHMHU 13

1 O6nacTb  ompeneleHuss U MHOKECTBO 1 Ypok QopmMupoBaHus HOBBIX
3HAYEHUN TPUTOHOMETPUUECKUX QYHKIUI 3HAHUU

2 YérHocTh, HEYETHOCTH, IEPHOJAUIHOCTD 1 Ypok ¢dopMHupoBaHHUS HOBBIX
TPUTOHOMETPUICCKUX (PYHKITUN 3HaAHUU

3 CBoiCTBO pyHKIMH Y = COS X U e€ rpadux 1 VYpox dopmupoBaHus HOBBIX

3HAaHUU
4 CBoiiCcTBO pyHKIMH Y = COS X U e€ rpadux 1 Ypok noBTopenus, | [loypounsrit KOHTPOJIb:
cUCTeMaTHU3alu1 U | ompoc
000011eHNS 3HAHMH,
3aKpEIUICHUS] YMEHUI

5 CBoiicTBO QyHKIMH Y = SiN X U ¢é 1 VYpox dopmMupoBaHus HOBBIX
rpaduk 3HAHUH

6 CroiicTBO GyHKIHHU Y = SiN X U €€ 1 Ypok noBTopeHus, | [loypounblii  KOHTPOIIb:
rpaduk CUCTeMaTHU3aIu1 U | ompoc

000011eHNS 3HAHMH,
3aKpeTICHUS] YMEHUI

7 CBoiicTBO QyHKIMM Y = tg X 1 eé 1 Ypok ¢dopmMHpoBaHHS HOBBIX
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rpadux 3HAHUM
8 CaoiictBo pyHKIMH Y = tg X 1 € 1 Ypok noBTopeHus, | [loypouHblii  KOHTpPOJIb:
rpadux cUCTEMAaTHU3aLU1 U | ompoc
00001IeHS 3HAHUH,
3aKpEIUICHUS] YMEHUI
9-10 | Ob6paTHbIE TPUTOHOMETPUYECKHE 2 Ypox ¢opmMupoBaHHS HOBBIX
byHKIMN 3HaHUU
11- | [IpeoGpa3oBanust rpapuxoB 2 Ypok noBTopenus, | [loypounsrit KOHTPOJIb:
12 | rpuroHomMeTpuYecKuX (HyHKIHN CUCTEMaTH3aluu U | OIIpoC
00001IeHHS 3HAHMH,
3aKpEIUICHUS] YMEHUI
13 KonTpoabHass padora Ne 1 mo Teme: 1 YpoK KOHTpOJISI U TPOBEPKH | TeMaTUYECKU KOHTPOJIb:
Tpuronomerpuyeckne PyHKIUH 3HAHUW U YMEHHI KOHTpOJIbHAs paboTa.
I'nasa 10. [Ipon3BoaHas u ee 19
reoMeTPpHYEeCKUI CMBICII
14 | Ilpenen mociieI0BaTENHLHOCTH 1 VYpox dopmupoBaHus HOBBIX
3HAaHUU
15 | Ilpenen mocienoBaTENbHOCTH 1 VYpox npumMeHeHus 3HAaHWUW Ha
PAKTHKE
16 | IlpousBoanas 1 VYpox dopmupoBaHus HOBBIX
3HaHUU
17 [IpousBoaHas 1 VYpok npumenenus: 3Hanuil Ha | [loypounsrit KOHTPOJIb:
PAKTHKE 0OmpocC
18- | IlpousBoaHAs CTENEHHOW (PYHKIIMH 2 VYpok npumenenus: 3Hanuil Ha | [loypounsrit KOHTPOJIb:
19 MIPaKTHKE oTpoc
20- | [Ipou3BoaHBIE HEKOTOPBIX DIEMEHTAPHBIX 2 Ypok QopmMupoBaHus HOBBIX
21 GbyHKIMA 3HAHUUI
22 | IlpaBuna auddepeHmpoBaHus 1 VYpox (opmMupoBaHUsS HOBBIX
3HaAHUU
23 | IlpaBuna quddepeHunpoBaHus 1 Ypok npumeHeHus 3HaHui Ha | [loypouHbBIi  KOHTpPOJIB!
MPAKTHKE OnpocC
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24 | IlpousBoHast CIOKHON QyHKINN 1 Ypox ¢opmMHupoBaHHUS HOBBIX
3HaHUU
25 [TpounsBoaHas CIOKHON (HYHKIUU 1 Ypoxk npumeHeHus 3HaHui Ha | [Ioypounsbiil KOHTPOJIb:
IPaKTUKE orpoc
26 | 'eomeTpuveckuii CMBICI IPOU3BOIHON 1 Ypok GpopMupoBaHUs HOBBIX
3HaHUHU
27 I'eomeTprueckuii cMbICIT IPOU3BOIHON 1 Ypoxk npumenenns 3Hanuil Ha | [loypouHsblit KOHTPOJIb:
NPaKTHUKE orpoc
28- | ®uU3MUECKUIT CMBICT TPOU3BOIHOM 2 VYpok npumeHeHus 3HaHUI Ha
29 IPAKTHKE
30- | Bropas mpou3BoHas1, €€ reOMETPUICCKHNA 1 2 Ypok nmpuMeHeHHs 3HAHUH Ha
31 (buznyeckuit CMbICIT MIPAKTHKE
32 KonTpoabHass padora Ne2 mno Teme: 1 YpoK KOHTpOJISI U TPOBEPKH | TeMaTUYECKU KOHTPOJIb:
IIpousBonHass W ee reoMeTpUYECKHH 3HAHUU U YMEHHI KOHTpOJIbHAS paboTa.
CMBICJI
I'maBa 11. IIpumeHeHHe NPOM3BOJHOH K 13
uccjae10BaHnI0 GyHKuuii
33- | Bo3pacranue u yobiBaHue QpyHKIIHH 2 VYpox dopmupoBaHus HOBBIX
34 3HaHUU
35 DKCTpeMyMbI (hYHKIIUH 1 VYpox dopmupoBaHus HOBBIX
3HAHUU
36 DKCTpeMyMbl (DYHKITUH 1 VYpox npumMeHeHus 3HAaHUW Ha
PAKTHKE
37 | [IpumeneHne TPOU3BOTHOW K TOCTPOCHUIO 1 VYpox dopmMupoBaHus HOBBIX
rpadukoB QyHKITHI 3HAHUH
38 | [IpumeHeHne MPOU3BOJHONW K TMOCTPOCHUIO 1 Ypok npumeHeHHs 3HAaHUHN Ha
rpaduxoB QyHKIUN MIPaKTHKE
39 | HauOosipiiee W HaWMEHBIICE 3HAYCHHS 1 VYpox (opmMupoBaHUsS HOBBIX
byHKIMA 3HAHUUI
40 | HauOonpiiee W  HaMMEHbIIEE 3HAYECHUS 1 VYpok npumeHeHus 3HaHuil Ha | [loypouHbli  KOHTpOJIb:
GbyHKIMA IIPAKTHKE OnpocC
41 | Beimyknocts rpaduka (YHKIMH, TOYKHU 1 Ypok ¢dopmMHpoBaHHS HOBBIX
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neperunda 3HAHHI
42 | Bemmyknocts rpaduka  (QYHKIMH, TOYKHU 1 Ypok npumeHeHus 3Hanuii Ha | [loypouHbIii ~ KOHTpPOJIB:
neperunda MpPaKTUKE ompoc
43- | [lpumeHeHHe TPOW3BOAHON IS pEUICHHUS 2 Ypok nosropenus, | [loypounsrit KOHTPOJIb:
44 3aga4 CHUCTEMaTHU3aLUN U | ompoc
00001IeHHS 3HAHMH,
3aKpEIICHUs] YMEHUI
45 | Koutpoabnass padora Ne3 mo Teme: 1 Ypox KOHTpOJisi U TNpoBepKku | TemaTudeckuii KOHTPOJIb:
IIpumenenue NPOU3BOAHOI K 3HAHUN U YMEHUUI KOHTpOJIbHAs paboTa.
uccjae0BaHnI0 GyHKuuii
I'naBa 12. Unterpan 14
46 | IlepBooOpasHas 1 Ypox ¢dopMHupoBaHHS HOBBIX
3HAHUU
47 | IlpaBuna HaXOKIEHUS MIEPBOOOPA3ZHBIX 1 Ypok GpopmMupoBaHusi HOBBIX
3HaHUU
48 | [IpaBuia HaXOXKJIECHHS TEPBOOOPA3HBIX 1 VYpoxk npumenenns 3Hanuil Ha | [loypounsrit KOHTPOJIb:
IPaKTUKE ornpoc
49- | [Inomane KpPUBOJIMHEHHOW Tpamenuuu | 2 Ypox npumMeHeHus 3HaHUI Ha
50 | mHTerpan MPaKTHKE
51 | Beruucienue HeONpeaeICHHBIX HHTETPAJIOB 1 VYpox hopmMupoBaHHs HOBBIX
3HAHUU
52 | BeluncneHune HeolpeIeIeHHbIX HHTErpaioB 1 VYpox npuMeHeHus 3HaHUH Ha
IPAaKTUKE
53 | BeluncneHue onpeieneHHbIX HHTErPaJIoB 1 VYpoxk hopMupoBaHUS HOBBIX
3HaHUU
54 | BeluncneHue onpeeIeHHbIX HHTErPaJIoB 1 VYpok npumeHeHus 3HaHui Ha | [loypouHblii  KOHTpOJIb:
IPaKTUKE ornpoc
55- | Beluucnenue — miuom@aaed ¢ MOMOIIBIO 2 VYpox ¢opmMHpoBaHHUS HOBBIX
56 | MHTErpasoB 3HAHUU
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57- | IlpumeHeHne NpPOU3BOJHON U HMHTErpaja K 2 Ypok nosropenus, | [loypounsrit KOHTPOJIb:
58 | pemeHuIo NPaKTUYECKUX 3a1a4 cUCTEMAaTHU3alu1 U | ompoc
00001IeHS 3HAHUH,
3aKpEIUICHUS] YMEHUI
59 KonTposbnass paGora Ned mo Teme: 1 YpoK KOHTpOJsL M INpoBepKU | TemMaTM4ecKuil KOHTPOJIb:
IlepBooOpa3Hasi 1 HHTErpaJ 3HAaHUM U YMEHHM KOHTpOJIbHAs paboTa.
I'naBa 13. Kom0nnaropuka 11
60 | IlpaBmiio mpousBeneHHUS 1 Ypox ¢opmMupoBaHHS HOBBIX
3HaHUU
61 [IpaBuiio nponsBeneHUs 1 VYpoxk npumeHeHus 3HaHul Ha | [loypounsblit KOHTPOJIb:
IPAKTHKE 0mpocC
62 | IlepecranoBKku 1 Ypox ¢dopMupoBaHHUS HOBBIX
3HaHUU
63 | IlepecranoBkHn 1 Ypok npumeHeHus 3HaHUH Ha | [loypouHBId ~ KOHTPOJIb:
MIPaKTUKE 0onpocC
64 | Pazmemenus 1 Ypok QopmMupoBaHus HOBBIX
3HAHUU
65 | Pasmemenus 1 VYpox npumenenus 3Hanuid Ha | [loypounsbrit KOHTPOJIb:
IIPAaKTUKE ornpoc
66 CoueTaHus U UX CBOMCTBa 1 VYpox dopmupoBaHus HOBBIX
3HAaHUU
67 CoueTaHus U UX CBOMCTBa 1 VYpox npumenenus 3Hanuid Ha | [loypounsbrit KOHTPOJIb:
IIPAKTUKE ornpoc
68 | bunom HprotoHa 1 VYpox dopmMupoBaHus HOBBIX
3HAHUU
69 bunom Herorona 1 VYpok npumenenus: 3Hanuil Ha | [loypounsrit KOHTPOJIb:
IPAaKTUKE orpoc
70 | Kourpoabnasi paGora NeS mo Teme: 1 Ypok KOHTposss M mpoBepku | TeMaruueckuil KOHTPOJIb:
KomOunaTopuka 3HAHUU U YMEHUI KOHTpOJIbHAsI paboTa.
I'nasa 14. JnemMeHTHI TEOPHUH 11
BEPOSATHOCTEM
71 | CoObITus 1 VYpox ¢opmMHpoBaHHUS HOBBIX

3HAHUH
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72

KoMOunarus coObituii. IIpoTuBOMmonoxHOE
coObITHE

Ypok ¢opmMupoBaHUs HOBBIX
3HaHUU

73 Komb6unamus coOwituii. IlpoTnBomonoxxnoe Ypoxk npumeHeHus 3HaHui Ha | [Ioypounsbiil KOHTPOJIb:
coObITHE IIPAKTHKE 0npoc
74 | BeposiTHOCTH COOBITHS Ypoxk hopMupoBaHUS HOBBIX
3HaHUHU
75 | CnoxeHue BEpOSITHOCTEN Ypoxk hopMupoBaHUS HOBBIX
3HaHUHU
76 | CnoxeHne BepOSITHOCTEH VYpok npumeHeHus 3HaHui Ha | [loypouHblii ~ KOHTpPOJIB:
IPAKTHKE onpoc
77 | He3aBucumsie COOBITHSL. YMHOXkeEHnE Ypok QopmMupoBaHus HOBBIX
BEPOSITHOCTEN 3HAHHUI
78 HesaBucumsie COOBITHS. YMHOXkeHnEe VYpox npumeHeHuns 3HaHud Ha | [loypounsrit KOHTPOJIb:
BEPOSITHOCTEN TIPAKTHUKE OIpOC
79 | CrarucTiueckasi BEpOSITHOCT Ypok QopmMupoBaHus HOBBIX
3HAHUU
80 CraTtuctuueckasi BEpOSITHOCTh VYpok npumeHnenus: 3Hanuil Ha | [loypounsrit KOHTPOJIb:
IIPaKTUKE onpoc
81 KonTpoabHast padora Ne6 mno Teme: Ypok KOHTpOJsE M NpoBepKkH | TemaTH4ecKuil KOHTPOJIb:
JJIeMeHTbI TEOPUH BEPOSITHOCTE 3HAHUU U YMEHUU KOHTpPOJIbHASI paboTa.
I'imaBa 15. CraTucruka
82 Crny4aiiHple BETMYUHBI VYpox dopmMupoBaHus HOBBIX
3HaAHUU
83 Ciny4aliHble BEJIMYUHBI VYpok npuMeHeHUsl 3HaHU Ha
IIPaKTUKE
84 | LlenTpanbHble TEHACHINH Ypok QopmMupoBaHus HOBBIX
3HaHUU
85 | LlenTpanbHble TEHACHINH VYpox npumeHeHus 3HaHUU Ha
IIPaKTUKE
86 | Mepsl pazbpoca VYpox (opmMupoBaHUsS HOBBIX
3HAHUM
87 Meps! pa3bpoca Ypoxk npumeHeHus 3HaHul Ha | [loypouHblit KOHTPOJIb:
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IIPAKTHKE

OIpoC

88 Koutpoabnasa pabdora Ne 7 mno Teme: 1 YpoK KOHTPOJII U IMPOBEPKH | TeMaTUYECKUN KOHTPOJIb:
CraTncruka 3HAHUU U YMEHUI KOHTpOJIbHAs padoTa.
I'maBa 16. Hcropuss u  MeTOABI 6
MAaTeMaTHKHU

89 | Ilepuosl pa3BUTHSA MaTEeMaTUKU KaK HaYyKH. 1 Ypox ¢opmMHupoBaHHUS HOBBIX
3apoKIeHue MaTEMaTUKHU 3HAHUU

90 | Ilepuon AIIEMEHTAPHON MaTEeMaTHKH: 1 Ypox ¢GopmMupoBaHHS HOBBIX
BBIJAIOIIMECS MAaTeMaTUKU M MX BKJIad B 3HAHUU
pa3BUTHE HAYKU

91 | Maremaruka IIEPEMEHHBIX BEJINYUH: 1 Ypok QopmMupoBaHus HOBBIX
BBIJAIOIIMECS MAaTeMaTUKU M MX BKJIaJd B 3HaHUH
pa3BUTHE HAYKH

92 CoBpeMeHHass MaTeMaTHKA: BBIJIAIOIINECS 1 Ypok QopmMupoBaHus HOBBIX
MaTeMaTHKHU U MX BKJIaJ B pa3BUTHE HAYKU 3HaHUH

93 | Meronpl pemieHUs MaTeMaTHYECKHX 3a/1ady: 1 Ypok QopmMupoBaHus HOBBIX
rpaduIecKuil METOJ] 3HAHHUI

94 | Metoapl pemieHUsT MAaTeMAaTHYECKHX 3aaad: 1 VYpox dopmupoBaHus HOBBIX
AaHATUTUYECKUN Y YHUCIEHHBIA METOIEI 3HAHUHU
HTorosoe noBropeHue 12

95 | [loBTOpEHHE. Crenennas GbyHKIHS. 1 VYpox npumeHeHus 3HaHWUK Ha
[TokazarenpHas GyHKIHS. PAKTHKE

96 | [loBropenme. Jlorapubmuueckass QyHKIHS. 1 Ypox npumMeHeHus 3HAaHUW Ha
Jlorapudmuueckue ypaBHEHUS u MPAKTHKE
HEPaBEHCTBA

97 [ToBTOpEHwUeE. TpuroHomerpuyeckue 1 VYpok npyuMeHeHHs 3HaHUN Ha
¢bysakun. TpUroHOMeTpu4ecKre ypaBHEHUs MPAKTHKE

98 IToBropenue. IIpousBonmnas. IlpumeHenue 1 Vpok npuMeHeHHsl 3HaHUK Ha
MIPOM3BOJIHOM K HCCIIEIOBAHUIO (DYHKIIHIA PAKTHKE

99 | [loBTOpEHHUE. DJIeMEeHThI Teopuu 1 Ypok npumeHeHHs 3HAaHUHN Ha
BEPOSITHOCTEN IIPaKTUKE

100- | Ypok 060011eHHs 1 cUCTEeMaTH3allul 3HAHU I 7 Ypok noBTopeHus, | [loypouHblii  KOHTpPOIIB:

106 CUCTEMATHU3aLHI U | onpoc
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0000meHus
3aKpEIUICHUS] YMEHUI

3HAHU,

Moayas «I'eomerpus»

Ne Paznen / rmaBa Kou-Bo Tun 3ansaTHs @opwmsl ¥ BUIbI KOHTposst | KaslenmapHasle cpoku
/ Tema 9acoB IPOBEICHUS
y4eOHOTO TpeMeTa [Tnan
I'nasa 4. llnauuap, KOHyC U map 9
Huanuap 3

1 [Tonatne numHapa 1 Ypok QopmMupoBaHus HOBBIX

3HaHUU
2-3 | Ilmomaap MOBEPXHOCTH IIMITUHIPA 2 VYpok npumeHeHus 3HaHui Ha | [loypouHbIii ~ KOHTPOJIB:
PaKTHUKE 0mpocC
Konyc 2

4 [Tonarne xonyca. Ilnomane MOBEpXHOCTH 1 Ypok GpopmMupoBaHusi HOBBIX
KOHyCa 3HaHUU

5 VY cedueHHBI KOHYC 1 VYpoxk npumenenns 3Hanuil Ha | [loypounsbrit KOHTPOJIb:

IPaKTUKE ornpoc
Cdepa 3

6 Cdepa u map 1 VYpox dopmupoBaHus HOBBIX

3HAaHUU

7 KacarenbHas miiockocTs K cepe 1 Ypox hopMupoBaHHs HOBBIX

3HAHUU
8 [Tnomane chepsr 1 Ypox nmpuMeHeHus 3HaHUI Ha
IPAaKTUKE

9 Kontpoabnasa pabdora Nel mo Teme: 1 Ypok KOHTpOJisi M mpoBepku | TemaTHdyecKuil KOHTPOJIb:
Huanuap, KOHYC U map 3HaHUHN U yMEHU KOHTpOJIbHAS paboTa.

I'maBa 5. O0bemMbI T 10
O0beM NpsIMOYI0JILHOTO 2

nmapajuiejenuieaa
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10

ITonsarue oObeMa

Ypok ¢opmMupoBaHUs HOBBIX
3HaHUU

11 | OGbeM npSIMOYTOIBHOTO MapauIesIeuIea, Ypok npumeHeHus 3HaHUI Ha
Ky0a. IPaKTUKE
O0beMbl NPSIMOIl MPU3MBbI U IUJIMHPA
12 O06beM IpsAMOii TPU3MBI Ypok npumeHeHus 3HaHUi Ha
IIPAKTHKE
13 O6beM nuIHMHIpa Ypoxk npumenenns 3Hanuil Ha | [loypounsbiit KOHTPOJIb:
IPAKTHKE ompoc
O0bemMbl HAKJIOHHOM NPU3MbI, THPAMUABI
U KOHYca
14 | O6beM HaKIIOHHON IPU3MBI Ypoxk npumMeHeHus 3HaHUi Ha
MIpaKTUKe
15 O6beM nmupamMu/ibl Ypoxk npumeHeHns 3HaHUi Ha
MIpaKTUKe
16 O06bem KoHyca VYpoxk npumenenus 3HaHui Ha | [loypounsbrit KOHTPOJIb:
MPAKTHKE ompoc
O0bem mapa u mIomaab chepbl
17 O6bem mrapa VYpox npumMeHeHus 3HaHWUW Ha
PAKTHKE
18 | Ilnomans cheps VYpox npumMeHeHus 3HAaHUW Ha
PAKTHKE
19 KonTpoabHass padora Ne2 mo Teme: Ypok KOHTpoJss M mNpoBepku | TemaTH4ecKuil KOHTPOJIb:
O0beMblI TeJI 3HAHUU U YMEHUI KOHTpPOJIbHAsI paboTa.
I'naBa 6. BekTopbl B IpocTpaHcTBe
IloHsiTHEe BEKTOPa B NPOCTPAHCTBE
20 | I[TousaTue BexkTOpa. PaBeHCTBO BEKTOPOB Ypok QopmMupoBaHus HOBBIX

3HAHUN

Cnoxenue ¥ BbIYHTAHHE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha YHCJI0
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21 CnoxxeHue u BpluMTaHuE BeKTOpoB. Cymma 1 Ypok npumeHeHus 3HaHUi Ha
HECKOJIKUX BEKTOPOB IPaKTUKE
22 | YMHOXXEHHE BEKTOpa Ha YHCIIO 1 Ypoxk npumeHeHus 3HaHUi Ha
NPaKTHUKE
KomnianapHbie BeKTOPbI 2
23 | KommanapHsie BEKTOPBI. [IpaBuno 1 VYpoxk hopMupoBaHUS HOBBIX
rapajuiesennuneaa 3HaHUI
24 | Pa3noxeHnue BEKTOPA o TpeM 1 Ypok popmMupoBaHusi HOBBIX
HEKOMILUTAaHAPHBIM BEKTOPaM 3HaHUH
I'maBa 7. Merogq  koopauHat B 10
npocTpaHcTBe. [ABHKeHUs
KoopauHatbl TOYKM W KOOPAUMHATHI 3
BeKTOpa
25 | IlpsmoyronbHass cucTeMa KOOpDAWHAT B 1 Ypok QopmMupoBaHus HOBBIX
npocrpancTee. KoopanHaTel BEKTOpa 3HAHHUI
26 CBsi3p MEXAy KOOpAMHATAMHU BEKTOPOB M 1 Ypox npumMeHeHus 3HaHUI Ha
KOOpJIUHATaMH TOYEK MPAKTHKE
27 | Ilpocrteitmme 3amayl B KOOpAMHATaX. 1 VYpoxk npumenenus 3HaHui Ha | [loypounsbrit KOHTPOJIb:
VYpaBHenue chepbl MPAKTHKE ompoc
CxajsipHoe npou3Be/ieHue BEKTOPOB 3
28 | Yroa Mexay BEKTOpaMH 1 VYpox dopmupoBaHus HOBBIX
3HaAHUU
29 | CxansipHO€ MPOU3BEJCHHE BEKTOPOB 1 Ypok npumMeHeHus 3HaHHi Ha
MPAKTHKE
30 | Boluucnenue yrioB MexAy MPSMBIMU U 1 Ypok npumMeHeHus 3HaHHi Ha
IJIOCKOCTSAMU MPAKTHKE
JABuHokeHnst 2
31 | LlenTpanbHas CUMMETPHS. OceBas 1 VYpox ¢opmMHpoBaHHUS HOBBIX
CUMMETpHUS 3HaHUH
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32

3epkanpHas cuMmMmerpus. [lapaienbHblil
IIEPEHOC

Ypok npuMeHEeHUs 3HAHUW Ha
MIPAKTUKE

33 Koutpoasnasa pabdora Ne3 mo Teme: YpoK KOHTPOJII U MPOBEPKH | TeMaTUYECKUN KOHTPOJIb:
Mertoax koopaMHAT B INPOCTPaHCTBe. 3HAaHUU U YMEHUI KOHTpOJIbHAs padoTa.
JABuxkenust

34 | ObobmawmmMii ypoK 1o TeMme: Teja Ypok MOBTOPEHHUS,

BpAaLlCHUs. cUCTEeMaTH3aluu u
00001IeHHS 3HAHMH,

3aKpEIUICHUs] YMEHUI
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IIpuioxenue 2

OIEHOYHBIE MATEPHAJIBI 11O MOAYJIIO
«Aaredpa 1 HayaJ1a MATEMaTHYEeCKOI0 AHAJIHM32»

,}IeMOHCTpaHI/IOHHaﬂ BEPCUSA KOHTPOJbHBIX paﬁoT

JAuarHocTuueckuii cpe3

1. B nernem narepe 184 pe6énka u 26 BocrimTareneid. B ojHoM aBToOyce MOYKHO MEPEBO3UTH
He Oouree 40 maccaxupoB. Kakoe HanMeHbIIee KOJIMYECTBO TAKUX aBTOOYCOB TIOHAI00UTCH,
9TOOBI 32 OJIMH Pa3 NMEPEBE3TH BCEX U3 JIareps B TOPOI?

2. Ha PUCYHKC KUPHBIMU TOYKAMHU IMTOKAa3aHO CYyTOYHOC KOJIMUCCTBO OCAAKOB, BbIIIaJJaBIIMX B
Tomcke ¢ 8 mo 24 suBaps 2005 roma. [lo ropu3oHTanM yKa3bIBalOTCS 4YHCIIa MECSIa, IO
BCPTUKAIIN — KOJIMYCCTBO OCAAKOB, BbIIIABIINX B COOTBGTCTBYIOHH/Iﬁ JCHb, B MUJJIMMECTpPAXx. 21]'15[
HarJISIIHOCTU JKMPHBIE TOYKU HAa PUCYHKE COCIMHEHBI JIMHUEH. OnpenenuTe 1Mo pucyHKy, Kakoe

HauOoJbIlIee KOJIMUYECTBO OCAJKOB BBINA/IAJIO B NEPHOL C 13 mo 20 suBaps. OtBer maiite B
45
4,04
35-) A

304 ] 1
25 AN\

\ [ |
2,0+ ',I. 1 | (- II| \A 1
154 jf -
10 A '.."l | ||.|' ! \

oo VYN AN

MUJUIMMETPax. 8 9101112131415161718192021222% 24

Sab

3. Haiigure 3HaYeHHE BHIPAKEHHS Sab — 8a? npu 4 = 3, b=38

4, HaiinuTe miormiaas mapaiieaorpaMmma, BEPUIMHBI KOTOPOro UMEIOT KoopauHaTsl (1; 7)
(8;2),(8;4), (1,9).

5. B npsMOyrosibHOM TpeyroJibHUKE OJIMH U3 KaTeTOB paBeH 10, OCTpbIid yroJ, NpriIeKaiinil
K HEMY, paBeH 60°. HaitauTe niomaab TpeyroJbHUKA.

6. bapyka B 10:00 BpImIa u3 mynkra A B myHKT B, pacrnonoxennsiii B 30 km ot A. [IpoObIB B
nyuakTe B 1 gac 40 munyt, 6aprka oTmpaBuiIach Ha3ad U BepHYyIach B myHKT A B 21:00 Toro xe
nusi. Onpenenute (B KM/4ac) CKOPOCTh TE€UEHHS PEKHU, €CJIM U3BECTHO, YTO COOCTBEHHAs! CKOPOCTh
Oap>xu paBHA 7 KM/4.

7. Pemmnre ypasuenue (X-5)*-3(x-5)%-4=0.

KonTpoabHast padora Nel no teme: JlelicTBUTEIbHbIE YUCIA

Y256 o) 3—323) (o3/af

1. Boruucauts: a) ¥V—1000 —

/ 16 /
r) 4 +3—=
625
ynpocnm, a) Yatb7:Vab? 6) (Ya + \/_)2 (a — Vb)?
3. Pewnte ypaBHenne: a) 3X° +81=0 6) §X4 -2=0

4. CpaBHute uncna: \5/3\/1 U \S/ZW

KonTpoabsnas padora Ne 2 mo teme: Crenennast pyHkuus
1. Haiitit 061acTs onpeenenns GpyHKinn y=v9 — x2

1
4



2. Haiitu ¢ynkuumio, o0OpaTHyro g1aHHOM. YKa3aTh €€ 00acTh onpeAeieHus 1 00JacTb
3HaueHu! y= -3x + 2

3. Pemuts ypaBrenue a) V1 —x=3, 6)vVx+ 3=v5 —x
4, Pemuts ypaBHeHue vV2x + 5 —vVx + 6=1
o. Pemuth HepaBeHCcTBO a) V3X — 2 <-2, 0) VX —2<x-2

KonTpouabHnas padora Ne3 no teme: [lokazarenbHas QyHKIHA
Al. Kakas pyHKIUS SBISIETCS BO3PACTAIOMICH?

1. y=02" 2 y=8 3.y:(gj 4.y=2"

A2. Haiinute o6nacts 3HaueHus Gy y =3* —6.
1. (~o0;400). 2.(0;40). 3.[-6;+0). 4. (~6;+0).

A3. Pemute ypaBuenue 81-3" :é

1.-2. 2-6. 3.2. 4.3.

A4. Pemmre Hepaserctso 8-27° >4

1 (~0;2). 2. (040). 3.[240). 4 (~o0;6).
AS. Omnpenenute HauOOJIbIIEE U3 YUCEIL.

() ) o o

Bl. pemmre ypapuerne 9% +2-37 -7 =0.
B2. peumnre HepasercTso 2-2°° —7-10° +5-57 <0.

2" 427 =9
B3. Pemure cucteMy ypaBHEHUM 4 38+
3 -
3x?-10+3
C1. Pemmnre ypasuenne|x -3 =1

C2. Pemute ypaBHEHUE (x —0,5)‘72’5 <1

KonTpoabHasi padora Ne4 no reme: Jlorapugmudeckas pynkuus
1. Beruuciuts:
1) log, 16 2) 511%%° 3) log,135—log, 20+ 2log, 6
2
2. B ogHO# cucTeMe KOOpHAT CXeMaTUYECKU MOCTPOUTh Tpaduku QyHKIuH

1 X
y= IOQEX ny= Z

4
3. Haiitu o6nacts onpezesnenus Gpyukiuu y = 1093 (x> — 13x + 12)
4. Pemrte HEPaBEHCTBO M YKaKHUTE BCe ero Ieinbie pemenns 10gsX > logs(5 — )
5. Pemnte HepaBeHCTBO:
a) log,(x-5)>-1 0) log,(x—2)+log,(x—8) <2
3
6. Pemute ypaBHEeHUE:

a) logs(2x —1)=2 0) loga(x - 2) + logz x =3 B) Ioglzx+3Ioglx+2=O

2 2
log, x—1log, y =2,
X—=2y=12
66
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KonTpouabnas padora Ne 5 nmo teme: Tpuronomerpuueckue popmyibl
1. Boruncnuts:

3—sin? (—g)—cos2 (—g)

A) sin 2 — cos = B)

3
2 cos—
4

sina—-cosa

2. HaiinuTe 3Hau€HuE BBIPAXKECHUS eciu tga = 2.

sina+cosa’
3. JIoKa)XuTe TOKICCTBO:

(1 —sin?a)(1 +tg%a) =1
4. Ha equHUYHOM OKPYKHOCTU OTMETHTE TOUKHU:

3 m 3m
oy gt
inZ a— o 7
6. YHpocTuTh BeIpakeHUE I—cos? g 1 HAWTH €r0 3HAYCHHUC NPH @ = —.
—Cos~c a

KontposabHas padora Ne 6 mo teme: Tpuronomerpuyeckne ypaBHeHust

Pemnre ypaBHeHus:

2sinx +v2 =0

cos(§+g) +1=0

sin?x—2cosx+2=0

sin x cos x + 2sin’x = cos’x

3sin’x — 4 sinx cosx + 5cos’x = 2

Haiiure kopHu ypaBHeHus sin 3x = cos 3x, npuHamiexanye otpe3ky [0,4].

ok w PR

KonrpoJubHnas padora Ne 7 mo reme: TekcroBbie 3a1aum.

3aganue 1. HekTo pemmn HaKOMUTh JEHBIM HAa MOKYIKY, KOTOpPash MOXET CTOUTh OT 550
ThICSY pyOneit 1o 640 Teicsy pyOseit. [jist 3TOro oH OTKIAIBIBAT KaXKIbI MECAIl OJHY U TYXKE
cymmy gener. Ilocme Toro kak mokymka ObUla chenaHa, OH pacCydusl, 4YTO, €ClAu Obl OH
OTKJIAJBIBANI €KEMECAYHO Ha 5 ThicAY pyOsel MeHble TO KOMHUTh MPHILIOCh Obl Ha 4 Mecdla
noJbiie. CKOJIBKO CTOMIIA TOKyKa?

3amanne 2. Ha 3aBojge ObUIO HECKOJIBKO OJIMHAKOBBIX CTAaHKOB, Ha KOTOPBIX
n3roraBiuBaercs 6480 nmeraneit B neHb. [locine peKOHCTPYKIIMM CTaHKM 3aMEHIJIM Ha OoJjiee
MIPOU3BOIUTENbHBIE, HO TaKXKe OJMHAKOBBIC, @ UX KOJIMYECTBO YBEJIMYWIOCH Ha JBa. 3aBOJ CTall
BBIITycKaTh B JieHb 11200 meraneii. CKOJBKO CTaHKOB OBLIO MEPBOHAYAILHO, €CIIM M3BECTHO, YTO
MIPOU3BOIMTEIBHOCTh CTAHKOB BBIpOCiia He MeHee yeM Ha 320 jaeraneil B IeHb, a IEpBOHAYAIIEHOE
YHCJIO CTAHKOB HE MEHEE LIECTH?

3amanue 3. IlIkoibHHMKHM, BHECS OJMHAKOBYI0 CyMMY, KYIWJIH Teorpauueckyro KapTy,
CTOMMOCTh KoTOpoi#t oT 10 mo 12 py6umeit (B nenax mo 1990 roxa). Ecam Obl yueHHKOB B Kitacce
ObUTIO Ha 3 MEHbIIIEe, TO KaXJIOMY MPUILIOCH 3aruaTtuTh Ha 0,5 py0. Oonbire. CKOIBKO YYEHUKOB
y4acCTBOBAJIH B MOKYIIKE?

3ananue 4. I'pynna abutypuentoB u3 30 dyenoBek mojydusia Ha SK3aMeHe OLIeHKH ‘27, “3”,
“4” n “5”. CymMma noJIyudeHHBIX OLIEHOK paBHa 93, mpuyem “3” Gonbiie “5” u mensie “4”. Kpome
TOro, yucio “4” nenautcs Ha S5, a yucno “5” yetHoe. CKOJIBKO ABOEK MOJIydusia rpynmna’?

3ananue 5. Ilokymarenp Kynuia HECKOJIBKO OJMHAKOBBIX TETPaJed M OAUMHAKOBBIX KHHT,
MpUYeM KHHT KYIUIEHO Ha 4 MITyKu OoJblie, 4eM TeTpajieil. 3a Bce TeTpaJu OH 3aruiaTui 72 Kol.,
a 3a Bce KHUTH — 6 py0. 60 kom. Eciu ObI TETpaab cTOMIA CTOJIBKO, CKOJIBKO CTOUT KHHTa, a KHUTa
— CTOJIBKO, CKOJIBKO CTOUT TE€TPa/ib, TO MOKyHaTelb UCTPATUI ObI Ha MOKYNKY MEHbIIIE, ueM 4 pyo.
44 xon. CKOJIBKO KYIUIEHO TeTpaaen?

3amanue 6. B kuocke ObUIM MPOJAHBl OJMHAKOBBIE KOMIUIEKTBI, COCTOSIIHE TOJIBKO W3
CHUHHUX M KPAaCHBIX KapaHJalleH, MpruieM B Ka)XJIOM KOMIUIEKTE YHCIO CHUHUX KapaHjaiieil Oonee
4eM Ha 3 MPEeBOCXOAHWIIO YHCIO KpacHbIX. Eciau Obl B KaXIOM KOMIUIEKTE YHCIO CHHUX
KapaHJalieil yBeIU4mwId B TPU pa3a, a KPacHbIX — B JIBa pa3a, TO YMCIIO CHHHUX KapaHJaalen B

67



OJTHOM KOMIIJIEKTE IPEBOCXOIMIIO OBl YMCIIO KpAaCHBIX HE Oosee ueM Ha 16, a obuiee uncio Bcex
MPOJAHHBIX KapaHjameil paBHsoch Obl 81. Onpenenuts, CKOJIBKO OBLIO MPOJAHO KOMIUIEKTOB U
CKOJIBKO OBLJIO B KaX/I0OM KOMIUIEKTE CHHUX M KPACHBIX KapaHaIei?

3amanue 7. KBapraym 3acTpoeH MATHATAKHBIMH M JEBATHITAKHBIMH JOMaMH, IMPHYEM
JEBSATUITAKHBIX JOMOB MEHBIIE, Ye€M IATUITAKHBIX. ECIM YHCIO JAEBATUATAXKHBIX JOMOB
YBEJIMYUTH BJIBOE, TO OOIIEE YMCIIO JIOMOB CTaHET Oouiblie 24, a €clau yBEJIUYMUTh BIBOE YUCIIO
MATUATAXKHBIX JOMOB, TO o00Imee 4Yucio J0MOB craHeT MeHee 27. CKOJIbKO MOCTPOEHO
MSATUATAKHBIX JJOMOB U CKOJIBKO JEBSITUITAKHBIX?

3anmanue 8. Ha crosiHke HaxoasTcs MamvHbl Mapok “MockBud” u “Bonra”. O0mee 4ucio
ux mexnee 30. Eciu yBenuuuth BABoe unciao “Bour”, a yucno “MockBuyeil” yBenuuuTh Ha 27, TO
”Boar” cra”er OoJiblle; a €CIM YBEJIWYUTh BABOE 4uCIO “MOCKBUYEN”, HE H3MEHAA YHUCIa
“Boar”, To “MockBuueii” ctanet 0ojbmie. Ckoybko “MockBruUeii” U CKOJIBKO “Bonr” mHaxomurcs
Ha CTOSTHKE?

3amanne 9. B wiacce mucanum KOHTPOJbHYIO paboTy. Cpenu BBICTABIEHHBIX OIICHOK
BCTPEUAIOTCS TOJIBKO OIEHKH ‘27, “3”) “4”  “5”. Ouenku “27, “3”, “5” momay4mno oJMHAKOBOE
YUCJIO YYEHHUKOB, a OLICHOK “4” MOCTaBJICHO OOJIbIIIE YeM OCTAJbHBIX BMeCTe B3ATHIX. OICHKH
BbImIe “3” nomxyunsio meHee 10 yueHnkoB. CKOJIBKO TPOEK U CKOJIBKO YETBEPOK OBLJIO MOCTABJIEHO,
€CJIM MUCAJIM KOHTPOJIbHYIO HE MeHee 12 yUEeHUKOB.

3ananue 10. I'pynny sroaeil NbITaIUCh IOCTPOUTH B KOJIOHHY MO 8 YEJIOBEK B pAJl, HO OJAVH
psia okasancs HenmoiHbIM. Koraa Ty ke rpymiy Jrojei nepecTpouiu no 7 4eaoBeK B psijl, TO BCE
pAAbl OKa3aJUCh MOJHBIMHU, a YUCIIO PAJIOB OKa3aloch Ha 2 Oonbiie. Ecnu Obl Tex ke mrofei
MMOCTPOUTH TIO 5 YEJIOBEK B PAJl, TO PAIOB ObLIO OBI emé Ha 7 0oJible, MPUYEM OJUH P OB OB
HenoaHbIM. CKOJIBKO JTFOZIeH ObLI0 B rpymme?

KonrpoJubHnas padora Ne 1 mo reme: Tpuronomerpudeckune pyHkuumn

1. Onpenenure 4€THOCTh WJIM HEYETHOCTh (DYHKITUH :
y = x2sin 2x + x3 cos 6x(oTBeT 060CHYiiTE).
2. Haiinure obmacte onpeneneHus u 00JacTh 3HAaYCHUN (PyHKIIMH:

y = sin?x + 6sinx — 1.

3 Onpenennte HAMMEHBIIUH MTOJIOKUTEIBHBIN MEPUO] PYHKITHH:
y =2sinx + 3cos2x — 1.

4 Haiigute MuHuManbHOE M MaKCUMaJIbHOE 3HAUYCHUS (DYHKIUU:
y = 4tgx + ctgx.

5. [Toctpoiite rpaduk GyHKIHH U YpaBHCHHUS:

a)y = 3ctg|x|;

0) sin(2y + x) = 1.

KonTpoabHasi padora Ne2 no teme: Ilpou3BoaHasi u ee reoMeTpUYeCKUl CMBICJI
Haiitu npousBoanyto GyHKIINY:

vy =(3x—4)(2x + 5).

y=x%+ % — 4x.

1
2
3. y=- :
4
5

x2+8’
y = 33x —4cosx.
1
: y = x° 4+ 3x9 — 4%,
Haiitu npenen dynxmm:
1. lim,_,(x* — 2x + 5).
li x3+8
M2

2
sinx
3. lim,_,,—.
x—0 tgx
4 lim cos 5x—cos 3x
%20 gin 5x+sin 3x
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KonTpouabHnas padora Ne3 no teme: Ilpumenenne npou3BoIHOM K MCCIeI0BAHUIO (PYHKIUI

1. Haiiure cranmonapusie Touku ¢yukiuu: f(x) = 3 sinx + 2 cos x.
2. OrnpezenuTe IPOMEKYTKH MOHOTOHHOCTH M OKCTPEMYMBI (DYHKIIUH:
1
flx) = §x3 + 2x?% —5x + 1.
3. Toxaxwure, uro Gyukuus f(x) = 4x — 3 sin xBo3pacraer Ha BCell YMCIOBOM IPAMOI.
4, HaiiauTe HanboJblnee n HauMeHbliee 3HaueHus pynkuun f (x) = x3 — 3x%2 — 9x + 10na
orpeske[—2; 4].
5. Uccnenyiite pynkumiof (x) = x* + 4x? — 5 u nocrpoiire ee rpadux.

KonTpouabHnas padora Ne4 no teme: Ilepoodpasnas u MHTErpaJ
1.Bbruncnure UHTErpa:

a) fé sin 3x dx;

12

2 x3+3x2
2.HaiinuTe miomaas GUIrypsl, OrpaHUYEHHON JINHUSAMU:
a)y=4—x%y=0;
6)y =3cos2x;y=0;0<x SE.

3.Haiigure o6muii Buj neppoodpasueix mis Gyakmun: f (x) = (3x — 2)3 — 2 cos (Sx — g)

4.CKkopocTh IPAMOIMHEIHO JBMKYIIEelics Touky 3aaana Gopmynoit v(t) = t2 — 3t + 2.
Hanwmmute GpopMyIIsl 3aBHCHMOCTH €€ YCKOPEHHS A¥ KOOPAUHATBIX OT BPEMEHUL, €CIIH B
HavaIbHbI MOMeHT BpeMmeru (t = 0) koopauHatax = —5.

KonTpoabHast padora NeS no reme: KomOunaropuka

1. CKoJIbKUMH crioco0aMu 13 9 yaeOHBIX MPEeIMETOB MOKHO COCTABUTh PacUCaHue
y4eOHOTO JHS U3 6 Pa3IUuIHBIX YPOKOB?

2. Nmetorcs moMuaopsl, orypisl, 1yk. CKOJIBKO pa3iMyHbIX CalaTOB MOXHO IMTPUTOTOBUTH,
€CJIM B KaX[IbIil cajaT JOJIKHO BXOJUTH 2 pa3IuyHbIX BUA OBOIIECH?

3. CKOJIBKO pa3JIMYHBIX MATH3HAYHBIX YHCEJI MOXKHO COCTaBHUTh U3 1udp 1, 2, 3, 4, 57

4, B Baze crosT 10 kpacHBIX U 5 p030BBIX TBO3AUK. CKOJBKMMH CIIOCOOAMHU MOYKHO BBIOPATh
13 Ba3bl MATh TBO3JIMK OJHOTO I[BeTa?

5. Beruuciauts: 6! — 5!

KonTposbHasi padora Ne6 no treme: JjieMeHTbI TEOPUH BEPOATHOCTEM

1.BpocaroT 2 urpajibHbIX KyOuKa-00bI101 1 MajieHbkuii. KakoBa BEpOSATHOCTB TOTO, YTO:

1)na o0oux KyOMKax MOSIBATCS YEThIpE OUKa

2)Ha GOTIBIIOM KyOUKe MOSBUTCS 2 0YKa, a HA MAJIEHPKOM — YETHOE YHCIIO OYKOB.

2.B xopoOke nexat 3 yepHbIX ,2 0enbiX U 4 kpacHbIX 1mapa. CirydaliHbIM 00pa30M BEIHUMAETCS
onuH 1map. KakoBa BeposSTHOCTh TOTO, YTO ATO WJIA OEIBIH, WM KPACHBIH 1Iap

3BeposTHOCTD MOMalaHus IO MUIICHH CTPEeNKoM paBHa KakoBa BeposTHOCT: | )Henonaganus mno
MUIIEHH MPU OJTHOM BBHICTpEJIe

2)nonaaHus 1Mo MUIIEHU B KQKJIOM 3 JIBYX MOCJEI0BATENbHBIX BRICTPEIIOB

3)ronanaHus Mpu MepBOM U IIpoMaxe — MNPy BTOPOM BBICTpETIE

4)B xopoOke nexar 4 Oenbix U 3 uepHbIX mapa. Hayran BeiHuMaroT Ba mapa. Kakosa
BEPOSITHOCTH TOTO, UTO BHIHYTHI OCJBIN M YEPHBIH MIapPHI.

5.B Baze crosAT 5 reo3auk U 6 HapuccoB. KakoBa BEpOSATHOCTh TOTO, UTO CPEIU TPEX CAYyUYaHBIM
00pa3oM BBIHYTHIX I[BETKOB OKaXKETCs M0 KpaliHel Mepe 0/IHa TBO3/IUKA

KountpoabHnas padora Ne 7 mo reme: CraTucruka
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1. VY4eHuK 3a MecCsI] OIY4UJI CIECAYIOIINE OTMETKH 110 MATEMATUKHU:
3,4,2,5/4,53,4,5,3,2,4,3,4,3,5.

a) CocTaBbTe CrpyNIIMPOBAHHBIN PsIl ATUX JAHHBIX.

0) Haiigure o6weMm, pazmax, MOy, CpeaHEe.

B) Beimummre Tabnuiy pacnpeaeneHus JaHHBIX, YKa3aB KPATHOCTh U YaCTOTY KayKIOW BapUaHTHI.
r) [locTpoiite rucrorpaMmy pacnpezeneHus: JaHHbIX.

2. B crosoBoii ecth 4 Buma Oymnodek u 3 Buga kode. CKOJIBKO CYIIECTBYET BApHAHTOB 3aBTPaKa
JUISL CTYJIEHTA, €CITM OOBIYHO OH MOKYITAeT OJIHY OyJIOUKY ¥ OJIUH Kode?

3. B amuke nexat 12 mapukoB, ABa U3 KOTOpbIX Oenble. KakoBa BEpOSATHOCTH BBITAIIUTH HAyraj

Oenblit mapuk? OTBET OKPYIIIUTE 10 COTHIX

n—2 _
4. Pemmre ypaBHEHHE: Cn-=21

5. B cnyuaiiHoM 3kcriepuMeHTe OpocaroT TpU UTpasibHble KOocTH. Haliiute BepOosITHOCTh TOTO, YTO
B cymMe BbINaJeT 11 oukoB.

,}IeMOHCTpaHI/IOHHaﬂ BEPCUSA TECTHPOBAHUA

Tema 32. [IpeoOpa3zoBanusi TPMTOHOMETPHYECKUX BbIPAKEHU I

1. Brruucnure Sian+4COS2 X, ipu sin2x=%.
1 11 S 5
1) = 2) — 3) ——= 4) =
) 2 ) 2 ) 2 ) 2
2. Boiumcrmare  3(COS 201 COSaL—Sin 2o sina.) —% cos3a, mpu O = % .
3 13
1) = 2) —— 3) 0 4) -5
) 5 ) > ) )
3. VKa)KUTe MHOKECTBO 3HadeHui Gyakmuu Y =SiN 2X + 5.
1) [L 6] 2) [0; 5] 3) [4; 6] 4) [-5; 5]
4, I'paduk kako#t pyHKIIMK M300pakeH HA pUCYHKE?
1.
1 ==SIn X
) Y >
2) Y=2C0SX
3) Yy =C0s2X
4) y=2sinx
5. . Haiigute 3HaueHue BhIpaKEHUS
4eos(m+ o)+ %sin(g = oc), ecn oL=T7T.
1) —-45 2) 35 3) 45 4) -35
6. Yrpoctute Belpaxkenne 9 +5 sin 2 o—5 COS2 a.
1) 14 2) 5 3) 9+5cos2a 4) 9-5co0s2a
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7. Beruncure  COS 3y C0S 4y +sin3ysin4dy —4 npu cosy=1.
1) -5 2) -3 3) -4 4y =2

8. 'paduk kaxoii GyHKIIUN H300paKeH HA pUCYHKE?

1) y=-sinx

2) Y=CO0SX
3) y=sinx
4) y=-C0SX

9. HaiinuTe 3Ha4eHNE BHIPAKEHHUSI

%sin(2n+a)—cos(37n+oc), ecin OL= 5—6n

5 9 5 5
1y -2 2 = 3 = 49 5
) =2 ) 7 ) 2 ) 3

JleMOHCTPALIMOHHBIN BAPHAHT NMPOMEKYTOYHON aTTECTALMU:
KonrtpoabHnas padora
1. Beruncnuts:

3 2—sin2(%)+cosz(§)

A) sing - sinT b)

i3
2 cos—
3

o 2sin a+cos a
2. Haiinute 3Ha4ye€HHE BBIPOKEHUS i a—cosa? SO tga = 2.

3. JIoKaKUTE TOXKACCTBO:

1 1
=1
(1 + tg2a> (1 + ctgza)
4. Ha elMHUYHOM OKPYKHOCTH OTMETHTE TOUKH:
T T

—=; 5, ~t2m
3°'2° 4
— % ¥ HaifTH ero 3HAYCHHE PH A = —
sin“a—1 4
6. Pemure ypaBHEeHME:! 10g32 x — 2logz x = 3.
7. Pemute HepaBenctBo: logi(2x —5) > —1.
4

5m;
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5. YIpocTuTh BhIpaKeHHE

OLHEHOYHBIE MATEPHUAJIBI 11O MOAYJIIO
«I'eomeTpus»

JleMOHCTpallHOHHAS] BEPCHS KOHTPOJIbHBIX padoT

KonTpoabsnas padora Nel nmo teme: Ilapajie1bHOCTh NPSIMBIX U IVIOCKOCTEH
1.0OcnoBanue AD Tpanernuu ABCDnexut B minockoctu o. Yepes Touku Bu C npoBeneHs
napajJiesibHble IpsIMble, TIepeceKarolue MIOCKOCThb o B Toukax E u F cooTBeTcTBEHHO.

a) KakoBo B3aumMHoe pacrnosioxkenue npsaMoixEFu AB?

6) Uemy paBeH yroia mexay npsMeiMuEFu AB, eciun <ABC = 150°? OtBet o6ocHyiiTe.

2. lan npoctpaHcTBeHHBbIH ueThipexyronbHuk ABCD, B kotopom nuaronanu AC u BD paBHblI.
CeperHbI CTOPOH 3TOTO YETHIPEXYTrOJIbHUKA COCTUHEHBI MTOCIEI0BATEIBHO OTPE3KaAMH.
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a) BeInoJiHUTE PUCYHOK K 3aj1a4e.
6) Jokaxure, YTO NOJTYUYEHHBIN YETHIPEXYTOJIBHUK — POMO.

KonTtpouabHas padora Ne2 no teme: I[lepneHaAuKyJIsIpHOCTD NPSIMBIX U IJIOCKOCTEH
1.luaronansky0a paBHa 6 cm. Haiigure:

a) pedpo Kyoa;

0) KOCHHYC yIJia MEXIy AMaroHabio Ky0a U MIOCKOCTHIO OJHOM U3 €ro rpaHei.

2. Cropona AB pomba ABCD pasna a, ojuH u3 yrioB pomba pasen 60°. Uepes cropony AB
MPOBE/ICHA TIOCKOCTH 0L HA PACCTOSIHUU % ot Toukw D.

a) Haitnure paccrosiaue ot Touku C 10 MIOCKOCTH 0.
0) [lokaxute Ha puCyHKe JIMHEHHBIN yros nqyrpanHoro yrina DABM, M € a.
B) Haliaure cuHyc yriia Mexay IIOCKOCTbIO poM0Oa U IJIOCKOCTBIO 0.

KoutpoabsHnas padora Ne3 no reme: MHOrorpaHHuKu

1.0OcHoBanuem nupamuapl DABC sBisiercst mpaBmiibHBIA Tpeyroiasauk ABC, cropoHna koToporo
paBHa a. Peopo DA neprienaukyspro k miockocta ABC, a mutockocts DBC cocrapmnsieT ¢
tockoctbio ABC yron 30°. Haiiaure mutomans 60KOBOW OBEPXHOCTH MAPAMHU/IBL.

2. OcHoBanueM npsimoro mapaienenumena ABCD A, B,C,D;sBisercs pom6 ABCD, cTtopona
KOTOporo paBHa a u yroj paBeH 60°. Ilnockocts AD;C; COCTaBIAET C MIIOCKOCTHIO OCHOBAHUS
yroa 60°. Haiinure:

a) BBICOTY poMO0a;

0) BBICOTY TMapajuieNenuIie/a;

B) IJIOMIA/Ib OOKOBOM MOBEPXHOCTH MapaAIJICIICTIHIIC 1A,

I') IJIOLa1b MOBEPXHOCTHU Napasuieenunesa.

KonTpoabHast padora Nel nmo reme: L{uauuap, KoHyc u map

1.0ceBoe ceueHne NWIMHIPA — KBapaT, IIIOalb OCHOBaHUS WJIMHAPA paBHa 167 cM?.
Haitaure niomanb NOJHONW MOBEPXHOCTH LMJIMHAPA.

2. BoicoTa KOHYyca paBHa 6 cM, yroj IpH BepiinHe oceBoro ceueHus paseH 120°. Halinure:

a) MJIOLIAab CEYEHHs KOHYCa IJIOCKOCThIO, TPOXOIAIIeH uepe3 iBe 00pa3yrolue, yrojl Mex Ty
KoTOpbIMHU paBeH 30°;

0) rionra b OOKOBOM MOBEPXHOCTH KOHYCA.

3. lnametp mrapa paBeH 2m. Uepe3 KoHell quameTpa MpoBeieHa II0CKOCTh Mo yriioM 45° k
Hemy. Haiiaure muny nuHum nepecedenus chepbl 3TON IIIOCKOCTbIO.

KonTpoabHasi padora Ne2 no treme: O0bemMbl TeJl

1.Anodema npaBUIBLHON TPEYTrOJIbHON MUPaMUJIbI paBHA 4 CM, a ABYTPAHHBINA yroJI Mpu
ocHoBaHuU paBeH 60°. Haitnure o0beM nmupaMuib.

2. B umnunap Bnucana npusmMa. OCHOBaHUEM IPU3MBI CIIY>)KUT IPSIMOYTOJIbHBIN TPEYTrOJIbHUK,
KaTeT KOTOPOro paBeH 2a, a mpuiekaniuii yroi paseH 60°. Jluaronans 6osnbiieil 60KOBOM rpaHu
MIPU3MBI COCTABJISET C TNIOCKOCTHIO €€ OCHOBaHus yroi 45°. Halinute 00beM HUIHHIpA.
3.IuameTp 1mapa paBeH BbICOTE KOHYCa, 00pa3yroiiasi KOTOPOro COCTaBISET C MJIOCKOCTHIO
ocHoBaHus yron 60°. Haiigute oTHOIIeHHe 00BEMOB KOHYCa U TIapa.

4. O6beM muaMHIpa paBeH 967 cM3, momans ero oceBoro ceuenus — 48 cm?. Halinure miomans
cdepbl, ONMMCAHHOW OKOJIO IUITUHAPA.

Konrpoibnast padora Ne3 no Teme: MeTox KOOpAHHAT B NpOCTpaHcTBe. [IBHIKeHUS
1.Haiinure koopaunatel Bektopa AB, ecinu A(5, -1, 3), B(2, -2, 4).
2. Jlannt Bextopsl b{3; 1; —2} u ¢{1;4; —3}. Haiinure |25 — E|.
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3. U300pasute cucremy koopauHat Oxyz u nocrpoiite Touky A(L; -2; -4). Halinure paccrosiHust
OT 3TOM TOYKH 10 KOOPJAUHATHBIX IIJIOCKOCTEM.

4.BoruncinTte CKaJIipHOE MPOU3BEICHUE BEKTOPOB M U N, ecliu . = a + 2b —

lal =2,|b| = 3,(ab) = 60°¢La,clb.
5. Man xy6 ABCDA,B,C,D,. Haiigute yron mexnay npsmeimu AD; u BM, tnie M — cepeauna

c,n=2a-b,

pebpa DD;.
IIIkaja oneHUBaHUsA
Ounenka OTJIMYHO X0po1110 YIOBJIETBOPHUTE/b | HEY1OBJIECTBOPUT
HO eJ1bHO
KauectBo MIOJIHO M3J1araeT na€T OTBET, u3Jaraer 00HapyKUBaeT
OTBETOB HA WU3yYCHHBIN YAOBJIETBOPSIONIMN | MaTeprUall HEMOJIHO HE3HAHUE
BOIIPOCHI Marepua, 1a€t TEM XKeE U JIOIIyCKaeT OoJbIIel YacTu
1o TeMaM MpaBUJIbHOE TpeOOBaHUsM, UTO U HETOYHOCTHU B COOTBETCTBYIOILIE
npeaMera OTIpE/IeNIEHHOE JUIS OLIEHKU OTpeaeIIEHNN ro paszaena
TOHSITHUM; «OTJIHUYHOY», HO MMOHATHH WU A3y4aeMOTO
oOHapyXHBaeT noryckaer 1-2 bopMynupoBKe MaTepuaia,
MMOHUMaHHe OLINOKH, KOTOpbIE | TEOpHUi; HE yMEET JIOTTYCKaeT
Marepuaina, MOXKeT | caM K€ UCIPaBIISET, JIOCTaTOYHO OIKOKH B
000CHOBATh CBOU n 1-2 Henouéra B rIyO0oKO U bopMynupoBKe
CYXJCHUS, MOCJIEI0BATEIHLHOCT JI0Ka3aTeNbHO OTpeaesIeHn i U
MIPUMEHNTD 3HAHUS U U A3BIKOBOM 000CHOBATh CBOU TEOpUH,
Ha IPaKTHKeE, opopmIIeHUN CYXICHUS U HCKaXaroIue ux
MIPUBECTH U3JIaraeMoro MIPUBECTH CBOU CMBICTI,
HEO0OXOMMBbIE MIPUMEPHI; OecTopsAI0YHO U
MIPUMEPHI HE TOJILKO u3Jaraer HEYBEPEHHO
1o y4eOHUKY, HO U MaTepuan u3Jaraer
CaMOCTOSITEJILHO HEMNoCJe0BaTEIbH MaTepuan
COCTaBJICHHbBIE; U3JIa 0 U JIOTTyCKaeT
raet Marepuan OIKOKY B
MIOCJIEIOBATENBHO U A3BIKOBOM
MIPaBUJIBHO C TOUYKHU odopmiIeHUN
3peHusi HOpM U3JIaraeMoro
JTUTEPaTypHOTO
SI3BIKA
KosnuectB 90 - 100% 75 - 89% 50 — 74% Menee 50%
0
NpaBUIbH
bIX OTBETOB
B TecTe
KadecTtBO | BCe 3a1auu pellIEHBI PEILLIEHO BEPHO pemieHo ot 50 10 OTCYTCTBYIOT
BbINOJIHEH BEPHO; 6osee 75 % Bcex 74 % Bcex 3ajauy; HE0OX0IUMBbIE
usi HCIO0JIb30BaH 3a/1a4; MOT'yT He Bcerna TEOPETUYECKHE
KOHTPOJIbH HaunOoJiee BCTPEUYATHCS MCII0JIb30BaH 3HAHUS,
bIX pa00T | palMOHAIBHBIN ITyTh OTZIEIbHBIE HaunboJiee JIOTIYILIEHbI
peleHus; HETOYHOCTU B paloHaIbHBIN omuoOku B 6oee
U3JI0KEHNE apu(pMeTHIECKIX IyTh PEIIECHUS gem 50 % 3anmad.
MaTrepuaia JOTHYHO, pacuerax B pemennn
IpaMOTHO, 6€3 IIPOSBIIAETCS
OIMO0K HE3HaHUE
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OCHOBHOT'O
MaTepuasa
yueOHOM
IPOTrPaMMBbI
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