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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma mo mMaremMaTHKe AJs CpeJHero odOiiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE (YHIAAMEHTAILHOTO
aapa odmero oOpa3oBaHus U B cOOTBEeTCTBUU ¢ TpeboBaHusaMu PI'OC Kk CTpyKType W pe3ylibTaTaM OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM cpenHero odmiero oOpasoBanus. B HuUX coOmogaeTcs MpeeMCTBEHHOCTh C MPUMEpHOI paboueii
MIPOTPaMMOM OCHOBHOTO 00I11eT0 00pa3oBaHUsI.

Jlnst peanuzanuu paboyeit mporpaMMbl UCIIONIB3YETCs Y4eOHO-METOUYECKUNA KOMILJIEKT, BKITFOYAIOITUH:

1. Anmumon III. A. AnreOpa u Hauvana aHanuza. YuyeOHuk js 10-11 kimaccoB o6mieoOpazoBaTelbHBIX yUpexkaeHuil. M.,
«IIpocgemenuer, 2019.

2. I'eometpus 10-11. YueOuuk s obmeoOpazoBaTenbHbX yupexaeHuit. A. B. Tloropenos [u ap.]. - M.: [Ipocsenienue,
2019.

3. bypmucrtpoa T.A. Anre6pa u Hayaima wmaTeMarumdeckoro aHaimsa. 10 - 11 xmaccel. PabGoume mporpaMmel
o01ieo0pa3oBaresbHbIX yupexaeHuil. M., «IIpocsemenuey, 2018.

4. bypmuctpoBa T.A. I'eomerpus. 10 - 11 xmaccel. PaGoume mporpammbl 0011e00pa3oBaTeIbHBIX YUpEeKIeHUH. M.,
«IIpocsemienuer, 2018.

5. Paboune nporpammel o reometpun. 7-11 xkmaccet CoctaButens: H. @. NaBpunoBa — M.: Baxko, 2011.

6. labynun M. U. u np. Anrebpa n Hayaiia MateMaTudeckoro ananuza. J[umakruueckue marepuansl 10 u 11 xmacesl. M.,
«IIpocsemienuer, 2017.

/. TkauéBa M. B. m ap. AnrebOpa u Hauajga MaTeMaTH4YecKOro aHanusa. Temarmueckue TecThl. 10 m 11 wmaccel. M.,
«ITpocsemienue», 2017.

8. Tkauéra M. B. u ap. Anrebpa n Hayaima MareMaTH4eckoro aHaimsa. Mertonuueckue pekomenmamuu. 10-11 xmaccer. M.,
«ITpocsemenue», 2017.



9. CamocrosTenbHble UM KOHTPOJbHbIE padoThl. Anredpa M Havana aHanuza, 10-11 xmacc. / A. II. Epmosa, B. B.
['ono6oponpko. — M.: Unekca, 2016.

10.CamocTosiTenbHble M KOHTpOJbHBIE paboThl. ['eometpus, 10, 11 xmacc. / A. I1. Epmosa, B. B. I'omo6oponpko. — M.:
Hnekca, 2016.

11. Innaktuyeckue Marepuansl no reometpun 10, 11 kmacesl. b.I'. 3uB. Mocksa, «IIpocBemenuer, 2013 rog.
12.IIpoBepounsbie paboThl ¢ 3neMeHTaMu TectupoBanus. ['eomerpus 10, 11. C.B. I'anaes. «JIuuei», 2010 rog.
13.I'eometpusi: pabouas Tetpans st 10, 11 knaccos. / B.®. byry3o0s, ['nazkos FO.A. M.: [Ipocsemienue, 2012.

14. Tunaktuyeckue matepuaisl mo reomerpuu ais 10, 11 kinaccos. C.b. Becenosckuit, Mocksa, «IIpocsemienuey, 2011 roa.
15.HactonbHas kaura yuutens marematuku. M.: OOO UzpatensctBo «ACT»: OO0 UznaTensctBo «Actpenby, 2013;
16.6.I". 3uB, B.M. Meiinep, A.Il. baxanckwuii. 3agaun no reomerpuu aisa 7 — 11 knacco. — M.: IIpocsemenue, 2013.
17.T.JI. AdanacweBa. 'eomerpus 10-11 (moypounsie mianel). U3aarenbetBo «Yuurensy», 2016 r.

18.I1.1. AnteioB, Tectsl. U3marensckuii oM «J[poday, 2017.

HpaKTI/I‘IeCKaﬁ 3HAYMMOCTD IIKOJBHOI'O KypCa MaTCMAaTUKHN O6YCJ'IOBJ'ICH3 TEM, 4TO €TI0 00BEKTaMU SIBJISIFOTCS OTHOIIICHUS
H@ﬁCTBHT@HBHOFO Mupa. MaremaTtuueckas IIOATOTOBKA H€O6XOI[I/IM3 AJI1 TIOHUMAaHUWA IIPUHIOHWIIOB yCTpOﬁCTB U HUCIIOJIB30BAHUA
COBpeMeHHOﬁ TCXHUKH, BOCIIPHATHA HAYYHBIX WM TCXHHYCCKHX MOHATUH U H,Heﬁ. MaremaTuka SIBJISICTCS SI3BIKOM HAaYKH H
TexHukH. C ee IMOMOMIBIO MOJCITUPYIOTCA KU U3YUAIOTCA SABJICHUSA U IMTPOLCCCHI, ITPOUCXOAAIINC B ITPUPOAC.

Kypc MaremaTuku SBIS€TCS OJHHUM U3 ONOPHBIX KypCOB CTapileil IIKOJbl: OH OOECHeYMBAeT H3yYEHHUE APYTUX
IVCLHUIUIMH. B mepBy1o ouepenp 3TO OTHOCUTCA K MPEIMETAM €CTECTBEHHO-HAYYHOr0 MKIIA. Pa3BUTHE JTOTMYECKOTO MBIIIEHUS
yyalxcs Npu U3y4eHHUH MaTeMaTHKH CHOCOOCTBYET YCBOEHHUIO MPEAMETOB T'YMaHUTAPHOTO IUKIA. [IpakThyeckue ymMeHHs U
HABbIKM MaTeMaTUYECKOr0 XapaKTepa HEOOXOIWMBI JUIsl TPYAOBOM M MpOo(ecCHOHATBbHOM MOATOTOBKM HIKOJBLHUKOB. [Ipm
OoOy4eHUH MaTeMaTUKU (HOPMUPYIOTCS YMEHUSI U HaBBIKM YMCTBEHHOrO TpyAa — IUIAHUPOBAaHUE CBOEH pabOThI, MOMUCK
palMoHaJIbHBIX IyTel €€ BBIMOJHEHUS, KPUTUYECKas OILIEHKa pe3yibTaroB. B mpoiuecce 0oOydeHHs HIKOJBHUKH JIOJIKHBI
HAY4YUTbCS U3JIaraTh CBOM MBICIHM SICHO U MCUEPIBIBAIOIIE, JAKOHUYHO U €MKO, MPUOOPECTH HABBIKM YETKOIO, aKKypaTHOTO U
IPaAaMOTHOTO BBIITOJIHEHUS MATEMATUYECKUX 3AIIACEH.

B cootBerctBum ¢ mnpunHsTol KoHcTuTyluen pa3BUTHS MaTeMaThueckoro oOpaszoBanHus B Poccuiickoit deneparuu
MaTeMaTHuecKoe 00pa30BaHKe JOHKHO pelaTh CIeAYIOUIUE KITI0UeBbIe 3a1auu:



e TPEIOCTABIIATH KXKJIOMY OOYUYarOIIEMYyCsi BO3MOXHOCTh JOCTHXKEHHUS YPOBHS MaTEMaTHYECKUX 3HAHUN, HEOOXOIUMBIX
JUTSI TabHENIIeH YCIIeTHOM )KU3HU B OOIIECTBE;

« obecneunThb HGO6XOI[I/IMOC CTpaHC YHCJIO BBIITYCKHHKOB, MAaTCMATH4YCCKasd IIOATOTOBKA KOTOPBIX AOCTATOYHA [JIA
IMPOABUIKCHUA O6paSOBaHI/I${ B Pa3JIM4YHBIX HAIIPABJIICHUAX W AJIA HpaKTquCKOﬁ ACATCIIbHOCTH, BKIIIOYaAsA ITPCIIOJaBaHUA
MAaTCMAaTHKH, MATCMAaTHYCCKHUC UCCIICJOBAHMA, pa60Ty B C(bepe I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUH 1 Ap.;

e B OCHOBHOM O6HI€M n CpCIHCM O6HI€M 06pa3013aHI/m HCO6XOI[I/IMO npeayCMOTpETh IMOATIOTOBKY o6yqa}01111/1xc;l B
COOTBCTCTBHH C UX 3allpOCaMHU K YPOBHIO IIOJATOTOBKHU B C(bepe MAaTCMaTHYCCKOI'O 06p&30BaHI/IH.

COOTBETCTBEHHO BBIJIEISIIOTCS TPU HAIPaBJICHUsS TPEOOBAHUN K pe3yJbTaT MaTeMAaTUYECKOTO OOpa3oBaHMs: MPAKTHKO—
OpUEHTHPOBAHHOE MaTeMaTHYECKOe 0Opa3oBaHuEe (MaTeMaTUKa I KU3HH), MaTEMaTUKA ISl UCIIOJIb30BaHUs B podeccuu, He
CBSI3aHHOM C MAaTeMAaTHKOW, TBOPYECKOE HAIIpaBJICHHE, HAa KOTOPOE HaleJNeHbl Te OOydaroluecs, KOTOpbIe IUIAHUPYIOT
3aHUMATbhCS TBOPUYECKOM U UCCIIEIOBATENBLCKON paboTOl B 00J1aCTH MaTEMATUKH, (PU3UKHU, SKOHOMHUKH U IPYTUX 00JIaCTsIX.

B cootBerctBUM ¢ 3akoHOM «O06 oOpa3zoBanuu B Poccuiickoit @eneparum» (cT. 12 m. 7 opranusanuu, OCymeCTBISIONINE
00pa3oBaTeNbHYIO JIEATEIbHOCTh, PEATU3YIOT 3TU TpeOOBaHUS B 00pa30BATEIILHOM MPOIECCE C YYETOM MPUMEPHONW OCHOBHOM
oOpa3oBaTenpHON TPOrpaMMbl KaK Ha OCHOBE Y4EOHO-METOJUYECKUX KOMIUIEKTOB COOTBETCTBYIOIIECTO YPOBHS, BXOJSIIUX B
denepanbabii iepedyeHb MOuH P®, Tak 1 ¢ BO3MOKHBIM HCIIOJIb30BAHHEM MHBIX MCTOYHUKOB yueOHOU mHbOopManun (yueOHO-
METOJUYECKHUE TTOCOOUsI, 00pa30BaTEIbHBIC MOPTAILI U CAUTHI U JIP.).

B cooTBeTrcTBUM C TpeOOBaHMSIMM B MPOrpaMMeE BbIJCJIECHBI /1Ba YPOBHs: 0a30BbIA U MpoQuiibHbIN. JlaHHas mporpamma
MOJIHOCTBIO OTpaxaeT 0a30Bbld W MNPOPUIBHBIA YPOBEHb NOJATOTOBKM IIKOJBHUKOB MO pasiaeinam nporpammbl. OHa
KOHKPETH3UPYET coepxaHhue TeM oOpa3oBaTEebHOTO CTaHIapTa M JaeT NPUMEPHOE paclpeleleHue ydyeOHBIX YacoB II0
paszjesiaM Kypca, INIaBHOHM LIETIbI0 KOTOPOTO SIBJSIETCS pa3BUTHE peOeHKa KaK KOMIIETEHTHON JTUYHOCTH MyTEeM BKIIIOYEHHS €r0 B
pa3uyHble BHUJIbI [IEHHOCTHOM 4YEJIOBEYECKOM AESITeNIbHOCTU: yueba, MO3HAaHUE, KOMMYHHKAIUS, TPOPECCHOHATBHO-TPYI0BOM
BBIOOD, TMUHOCTHOE CAMOPA3BUTHUE, LICHHOCTHBIE OPHEHTALIUH.

OBIIIAA XAPAKTEPUCTUKA KYPCA B 10-11 KITACCAX

Martematuueckoe 0Opa3oBaHME B CpPEOHEH IIKOJE CKIAABIBACTCS W3 CIEAYIOUIUX COICpPKATEIbHBIX KOMIIOHECHTOB
(TouHble Ha3BaHUS OJOKOB): an2efpa; HAYANA AHAIUZA; 2E0OMEMPUA; ITIEMEHMbl KOMOUHAMOPUKU, MeOpUU 6EpoAmHOCHell,
cmamucmuku u jao2uku. B cBoell COBOKYMHOCTM OHH OTpa)kaloT OOraTblii OmbIT OOy4deHHUs] MaTeMaTUKE B Hallleld CTpaHe,
YUUTBHIBAIOT COBPEMEHHBIC TECHACHIIMU OTEYSCTBCHHON M 3apyOEKHOM IIKOJIBI ¥ TIO3BOJISIOT PEaTi30BaTh MOCTABICHHBIE TIEpe]]
IIKOJIbHBIM 00pa3oBaHUEM IefM Ha WH(OPMALMOHHO €MKOM M MPAKTHYECKH 3HAYUMOM MaTepuajie. DTHU COJep:KaTelbHbIE
KOMIIOHEHTHI, Pa3BUBAsCh Ha MPOTSHKEHUHU BCEX JIET 0O0YyUEHHs, €CTECTBEHHBIM 00pa3oM MeperuieTaloTcs U B3auMOICHCTBYIOT B



yueOHbIX KypcaX. s mpoayKTUBHOM NEATETbHOCTH B COBPEMEHHOM MHpE TpeOyeTcsl JOCTATOYHO MpOyHas MaTeMaTHdecKas
noAroroBka. Kaxxqomy 4enoBeKy B CBOEH )KM3HHM MPUXOJMUTCS BBINOJHSITH CIOXHBIE pacyeThl, BIAJETh NPAKTUUYECKUMU
MaTEMaTUYECKUMHU MMPUEMaAMHU.

AnreOpa ¥ HavyaJla aHaJIM3a — OJIMH M3 BAXHEHIIMX KOMIIOHEHTOB MaT€MaTW4YeCKOro oOpa3oBaHWs, HEOOXOIWMBIN IS
OpUOOpPETEHUs] KOHKPETHBIX 3HAHUM M MPAKTUYECKH 3HAUYUMBIX YMEHMH, (OpPMHUpPOBaHMS s3bIKa ONHUCAHUS OOBEKTOB
OKPYXAIOILEro MUpa, AJI1 Pa3BUTHUS IPOCTPAHCTBEHHOTO BOOOPaXKEHUSI, HHTYULIUY, MAaTEMAaTUYECKON KYJIbTYPhl YUAIIUXCS.

Anzebpa u nauana mamemamuuecKko2o anaau3a HaleaeHa Ha GOPMHUPOBAHNE MATEMATHYECKOTO anmnapaTa Ui peleHHs
3a/a4 U3 MaTeMaTUKH, CMEXHBIX MPEAMETOB, OKPYKAIOIIEH peallbHOCTH. SI3bIK anreOphl MOAYEPKUBACT 3HAUCHUE MAaTEMaTHKU
KaK sI3pIKa JUIsl MMOCTPOEHMSI MaTeMaTHYECKUX MOJIENEH, IMPOIECCOB U SIBICHUN peajabHOro Mupa. OQHON M3 OCHOBHBIX 3a/ay
W3YYCHUS aireOpbl SBISCTCS Pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHHUS, HEOOXOIUMOT0, B YaCTHOCTH, JUIsI OCBOCHUS Kypca
nH(POPMATUKN;, OBJIAJCHNE HAaBBIKAMHU NEAYKTHBHBIX paccyxaeHuid. [IpeoOpazoBaHue CHMBOIMYECKUX (POPM BHOCHUT CBOM
cnenu(puUecKuil BKJIaJ B pa3BUTUE BOOOpAXEHMsI, CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpuecTBy. Jpyroil BakHOH 3amayeit
W3YYCHUS aireOpbl SBIACTCA MOMyYeHHUE IIKOJIHbHHUKAMU KOHKPETHBIX 3HAHUN O (YHKIHSIX KaK BaKHEHIIEH MaTeMaTHUeCKON
MOJIETN JUIsl ONMCAHMsI U UCCIIEJOBaHMs pa3HOOOPA3HBIX MPOLIECCOB (PaBHOMEPHBIX, pPABHOYCKOPEHHBIX, SKCIIOHEHIIMAIbHBIX,
NEPUOANYECKUX U Jp.), AN (HOpMHUpPOBAHUS y yYalIUXCsl MPEACTABICHUN O POJM MAaTEMaTHKW B Pa3BUTHU LMBHIM3ALWU U
KynbTypbl. M3yueHue anreOpbl M Hauald aHalu3a BHOCUT BKJIQJ B pPa3BUTHE JIOTUYECKOTO MBIIUICHUS, CHOCOOCTBYET
ACTETUYECKOMY BOCIMTAHUIO YEJIOBEKa, MOHUMAHHUIO KpPacoThl M M3ALIECTBA MaTEMaTHUYECKHX PACCYKICHHUM, BOCIPHUSATHUIO
reoMeTpuueckux GopM, YCBOSHHUIO uaen cuMMeTpun. Kpome Toro, OCHOBHOM 3ajadeil Kypca anreOpbl M Hadasl aHallu3a sSBIISETCS
HEO0OXOMMOCTh 00€CIIEYUTh MPOYHOE M CO3HATEIBHOE OBJIAJICHUE YUAIIUMUCA CHUCTEMOM MAaTeMaTH4eCKUX 3HAHUM U yMEHUi,
HEOOXOJUMBIX B TMOBCEJHEBHOW J>KU3HM B COBPEMEHHOM OOILIECTBE, JOCTATOYHBIX U H3YyYEHUS CMEXHBIX IUCLMIUIUH U
MPOJIOJKEHUS 00pa30BaHUs.

dnemenmul 102uKU, KOMOUHAMOPUKU, CHIAMUCMUKU U mMeOpUU GepOAMHOCHIENl CTAaHOBITCS 00s3aTeIbHbIM
KOMIIOHEHTOM IIKOJIbHOTO 00pa30BaHMsl, YCWIMBAIOIIMM €r0 MPUKIAAHOE W MPAKTUYECKOE 3HA4YeHHEe. OITOT Marepual
HE0OX0aMM, Tpexae Bcero, mis (GopMUpoBaHUsS (PYHKIIMOHAIILHONW TPAMOTHOCTH — YMEHUN BOCIPUHHMATh M aHAIW3HPOBATH
nH(popMaIuio, TpeACTaBICHHYIO B Pa3IMUHbIX (popMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX peabHbIX 3aBUCUMOCTEH,
MPOU3BONTH MPOCTEHIITNE BEPOATHOCTHBIE pacdyeThl. M3ydeHue oCHOB KOMOWHATOPHKH TO3BOJHUT YYalleMyCs OCYIIECTBISThH
pPacCMOTpPEHHE cIydaeB, Nepebop M TMOJACYET YHWCiIa BapHaHTOB, B TOM YHCJI€ B MPOCTEUIINX TPHUKIAAHBIX 3amadax. [lpum
U3YYEHUHU CTATUCTUKU M TEOPUM BEPOSITHOCTEW 00OraliaroTcsi MpeJCTaBICHUs] O COBPEMEHHON KapTHHE MHUpa M METOJaxX €ro
uccienoBanusi, (GopMupyercs TOHUMAaHWE POJIM CTATHCTUKU KaK WCTOYHMKA COIMAIBHO 3HAYUMOW WHGPOpMAIMK U



3aKJ1a/IbIBAIOTCS. OCHOBBI BEPOSITHOCTHOTO MBIIUICHHS, TaK KakK i MPOJAYKTUBHOW JEATEIbHOCTH B COBPEMEHHOM MHpPE
TpebyeTcs JOCTaTOYHO MPOYHAS MaTeMaTHIeCKas TIOITOTOBKA.

I'eomempus — oqyH W3 BaXXHEUIINX KOMIIOHEHTOB MAaTEMAaTUYECKOro 0Opa3oBaHUs, HEOOXOIMMBIN NIl MPUOOPETEHUS
KOHKPETHBIX 3HAaHUH O MPOCTPAHCTBE M MPAKTUYECKH 3HAYMMBIX YMEHHM, (QOpMUpOBaHMS S3bIKa ONUCAHUA OOBEKTOB
OKpY>KaIOIIEr0 MUpa, JUIsl pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYMIIMM, MAaTeMaTHYECKOM KYyJbTYpbl Y4allluXcsl.
N3yueHne reoMeTpur BHOCHUT BKJIaJ B Pa3BUTHE JIOTMUECKOrO0 MbIIUIEHUS. M3ydeHue mpeameTra pa3BUBAET BOOOpPAKEHHUE,
IPOCTPAaHCTBEHHBIE MPEACTABICHUN CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHUIO YEJIOBEKA, IOHUMAHUIO KPACOThl U H3SIILECTBA
MaTEMaTUYECKUX PACCYKJIEHUH, BOCHPUATUIO T€OMETPUUYECKUX (OpPM, YCBOEHHUIO HJeU cUMMeTpuHu. Kpome Toro, oCHOBHOI
3aa4eil Kypca FeOMETPHH SIBJISIETCA HEOOXOIMMOCTh OOECIEUYNTh IIPOYHOE U CO3HATEIBHOE OBJIAJECHUE YYALIUMUCSI CUCTEMOMU
MaTeMaTHYECKUX 3HAHUM U yMEHHI, HEOOXOJUMBIX B IOBCEIHEBHOH H3HU B COBPEMEHHOM OOILECTBE, JOCTATOYHBIX IS
M3Y4YEHUS] CMEKHBIX JUCLMIUIMH U IpoAoiukeHus: oopasoanus. Kypc B 10-11 kiiacce HampaBiieH Ha CHCTEMaTHYECKOE U3yUYECHHE
CBOMCTB I'€OMETPUUYECKUX TEJ B MPOCTPAHCTBE, PA3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHUN y4alllUXCsl, OCBOEHUE CIIOCOOOB
BBIYMCIICHHSI IPAKTUYECKHU BAaXKHBIX TEOMETPUUECKUX BEJIMYMH U JAJIBHENIIEE PA3BUTHE JIOTHYECKOIO MBIIUICHHS] YYaIllUXCS.

Taxum oOpa3oM, B X01€ OCBOCHHSI COAECPKAHUS Kypca yJalluecs MoJIydyatoT BOZMOKHOCTB!
- Pa3BUTH NPEICTABICHUS O YHCIIE U POJIM BBIYMCIIEHUH B YEIOBEYECKON MTPAKTUKE;

- C(l)OpMI/IpOBaTI:: IMPAaKTHYCCKUEC HABLIKHM BLIIOJHCHUA YCTHBIX, ITMCbMCHHBIX, HHCTPYMCHTAJbHBIX BBI‘IPICJ'IGHPIﬁ, Pa3BUTDH
BBIYHUCIIUTCIBbHYO  KYIbTYpPY, OBJIaJACTb CHUMBOJNMYCCKHM  S3BIKOM aJIF€6pBI, BBIpa6OTaTB (1)0pM3HBHO-OH€p3THBHBI€
anre6pa1/1quKHe YMCHUA U HAYUYUTHCA ITPUMCHATH UX K PCHICHHUIO MATCMATHYCCKUX 1 HCMATCMATHYCCKUX 3a/J1a4;

- M3y4YUTh CBOWCTBA M TpadUKH DIJIEMEHTAPHBIX (YHKIUH, HAYYUTHCS WCIOIB30BaTh (PYHKIIMOHAIHHO-TpadUIeCcKue
MIPEICTABJICHUS JIJIs1 OTIMCAHUS ¥ aHAJIU3a PEealTbHBIX 3aBUCUMOCTEH;

- TIOJTyYUTh MPEACTABICHUS O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O PA3IMYHBIX CIOCO0AaX MX M3y4YeHUs, 00
0COOEHHOCTSIX BHIBOJIOB M MPOTHO30B, HOCSIIUX BEPOSTHOCTHBINA XapaKTep;

- pPa3BUTh JIOTUYECKOE MBIIUICHHE U peYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKACHHS, IPOBOAUTH HECIIOXKHBIC
CUCTEMAaTHU3allMK, TPUBOJAUTH NPHUMEPbl U KOHTPIPUMEPHI, HMCIOJb30BaTh pa3IUYHbIC S3bIKM MAaTEMAaTUKH (CJIOBECHBIH,
CUMBOJIMYECKU, rpapuueckuil) sl WILTIOCTPALUU, HHTEPIPETAlUU, ApTYMEHTAINH U JOKa3aTeNIbCTBA;

- C(bOpMI/IpOBaTI) MpCACTaBJICHUA 00 N3Yy4aCMBIX IIOHATHAX W METOAAaX KakK Ba)KHEHIIINX CpeaAcTBax MATEMATHYCCKOI'O
MOJCINPOBAHNA PCAJIbBHBIX ITPOICCCOB U SIBJICHUM.



Hean: N3yuenue kypca MareMaTukyd Ha 0a30BOM YPOBHE CTaBUT CBOEW IEJIbIO MOBBICUTH OOIIEKYJIbTYPHBIH YPOBEHB
YeJIOBeKa W 3aBEPIIUTH (POPMUPOBAHME OTHOCUTEIHHO IICJIOCTHOM CHCTEMBI MATEeMATHYECKUX 3HAHWNA KaK OCHOBBI JIFOOOU
npodeccroHanbHOM 1eITeIbHOCTH, HE CBSI3aHHOM HEMOCPEICTBEHHO C MAaTEMaTUKOM.

3agaun:

e CHCTCMATHU3UPOBATL CBCACHUA O YHUCIIAX; U3YYHUTHb HOBBIC BHAbI YHCJIOBBIX BBIpa)KCHI/Iﬁ )41 (l)OpMy.H; COBCPUICHCTBOBATDH
MMPAKTUYCCKUC HABBIKM W BBIYHUCIIUTCIBHYIO KYJbTYPY, pacllUupATb H COBCPIICHCTBOBATH aJIre6pque<:KHﬁ arapar,
C(l)OpMHpOBaHHLIﬁ B OCHOBHOM ITKOJIC, U IIPUMCHATD €I'0 K PCHICHUIO MATCMAaTUYCCKUX 3a/J1a1;

e pacHIMpUTh W CHUCTEMATH3UPOBATh OOIME CBEACHUS O (QYHKIUAX, TOMOJHUTh KJIacC U3y4aeMbIX (PYHKIUH,
MPOWJUTIOCTPUPOBATH IIUPOTY MPUMEHEHUS (DYHKIIUN 1711 OMUCAHUS U U3YUEHUS PEaIbHbIX 3aBUCUMOCTEH;

e H3YUUTH CBOMCTBA IMPOCTPAHCTBCHHBIX TCII, C(i)OpMHpOBaHI/IG YMCHUA IIPUMCHATL IIOJYYCHHBIC 3HAHUWA JIA PCIOICHHA
MMPAaKTUYCCKUX 3a/1a4,

e Pa3BUBATH MPCACTABJICHUA O BCPOATHOCTHO-CTATUCTHUICCKHUX 3aKOHOMCPHOCTAX B OKPYXKaAOIEM MHUPEC, COBCPIICHCTBOBATDb
HHTCJIICKTYAJIbHBIC 1 PCYCBBLIC YMCHHU ITYTCM 060FaHleHI/I$I MAaTCMaTUUYCCKOI'O A3bIKA, PA3BUTUS JIOTHUICCKOI'O MBIIIJICHU A,

e O3HAaKOMMTb C OCHOBHBIMHU HUJEAMHU U METOAAMU MAaTEMAaTUYECKOI0 aHaIN3a.
MECTO KYPCA B YYEBHOM IIVIAHE

CornacHo denepaibHOMYy 0a3ucHOMY ydyeOHOMY IIaHy Jyisi oOpasoBaTenbHBIX yupexaeHuit Poccuiickoit denepanuu
JUTsE 00s13aTEILHOTO U3YUYEHUs MAaTEMAaTUKH Ha 3Tare CpeHero oo61ero oopa3oBaHusl OTBOAUTCS Ha 6a3oBoM ypoBHe — 170 9 u3
pacueta 3 yaca Ha Kypc anreopsl (102 gaca), 2 yaca Ha Kypc reometrpuu (68 4acon).

JIMYHOCTHBIE, METAITPEIMETHBIE U TIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA ITPEIMETA

N3yyenue anreOpsl W HayaJl MAaTeMAaTHUYECKOrO0 aHajlu3a B CTapled IKoyie JaéT BO3MOXKHOCTb JIOCTHXKCHHS
00y4aroIUMUCS CIEIYIOIIUX Pe3yIbTaToB.

Jluunocmmnuie:.

- C(I)OpMI/IpOBaHHOCTB MHPOBO33PCHHA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO Pa3BUTUSA HAYKH; KPUTUYHOCTb MBIIIJICHUS,
YMCHHC paCIIO3HABATDL JIOTHYCCKN HCKOPPCKTHBIC BBICKA3bIBAHHWA, OTJIMYATh T'MIIOTC3Y OT (I)aKTa;



- TOTOBHOCTh M CITOCOOHOCTBH BECTH AUaJIor ¢ APpYTUMH JIOAbMU, 1OCTHUI'ATh B HEM B3aMMOIIOHMMAaHUs, HAXOOUTb O6H_II/I€ Ociu 1
COTpYAHUYATh AJIA UX JOCTUIKCHUSA,

- HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, AETHMHU MIIAJIIIEr0 BO3pacTa, B3POCIBIMH B 00pa30BaTENIbHON, OOLIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIeI0BATENbCKON, MPOEKTHOM U APYTUX BUAAX NEATEIHHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHHIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, HAa MPOTSHKEHUH BCEH KU3HU; CO3HATEIHHOE
OTHOUIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCTIEIIHON TPO(EeCCHOHATBHOM U O0IIECTBEHHOM €SI TEIbHOCTH;

- 9CTCTUYCCKOC OTHOMICHHUC K MHUPY, BKIIIOYasd 3CTCTUKY 6BITa, HAaYYHOI'O 1 TCXHUYCCKOI'O TBOPYCCTBA,

- OCO3HaAHHBIH BBIOOpP OyayIied mpodeccur M BO3MOKHOCTEH peain3allii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB; OTHOIICHHE K
MpoeCCHOHATEHON NIEITETbHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX MPOOJIEM

Memanpeomemnvie:

- YMCHHC CaMOCTOATCIbHO OIPCACIATh LW ACATCIBHOCTH W COCTABJIATH IINIaHbI ACATCIBHOCTH, CaMOCTOATCIBHO
OCYHICCTBIIATE, KOHTPOIHUPOBATE U KOPPCKTHUPOBATH ACATCIBLHOCTDL, HCIIOJBb30BATh BCC BO3MOZKHBIC PCCYPChI HJIA NOCTHUKCHHA
IIOCTAaBJICHHBIX ueneﬁ " pCajin3aluu IIaHOB ACATCIbHOCTH, BI)I6HpaTI> YCIICIIHBIC CTPATCIUU B PA3JIMYHBLIX CUTYAallUAX

- YMEHHE MPOJYKTUBHO OOIIATHCA M B3aMMOJECICTBOBATH B MPOLIECCE COBMECTHOM AEATEIbHOCTH, YUUTHIBATh MO3UIIUN JPYTUX
YYACTHUKOB AESATENbHOCTH, 3P (HEKTUBHO pa3peiiaTh KOH(IUKTHL;

- BJIQJICHHE HaBbIKAMM TO3HABATEIHHOM, y4eOHO-HCCIIEOBATEIHCKON W MPOEKTHON JEATEIbHOCTH, HABBIKAMU Ppa3pelIeHUs
mpo0JieM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUs] MPAKTUUYECKUX 3aaad, MPUMEHECHUIO
Pa3IMYHbIX METOJOB IMO3HAHUS,

-TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITEIbHOM WH()OPMAIIMOHHO-TIO3HABATEILHON JIESITEIHLHOCTH, BKJIIOYAs YMEHHUE
OPUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHKAX HWH(OOpPMAIMU, KPUTUYECKH OIICHMBATh U HHTEPIPETUPOBATH WH(OOPMAIIUIO,
MOJy4aeMYI0 U3 pa3JINYHbIX HCTOUHUKOB;

- YMEHHE HCIONb30BaTh CpEeACTBA WH(GOPMAIMOHHBIX M KOMMYHHKAlMOHHBIX TexHojoruki (mamee — WKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3AIMOHHBIX 3a7ad C COOJIIOJICHHEM TpeOOBaHUN HPrOHOMHKH, TEXHUKHU
0€30macHOCTH, TUTHEHBI, peCYypPCOCOEPEKEHHMS, MPABOBBIX U ATUYECKUX HOPM, HOPM WH(DOPMAITMOHHON OE301TaCHOCTH;

- BJIaACHUC A3BIKOBBIMH CpPCACTBAMHU — YMCHHC SCHO, JIOTUYHO KW TOYHO H3JaraTb CBOIO TOYKY 3pPCHHSA, HCIIOJIbB30BATb
AJICKBATHLIC A3BIKOBBLIC CPCICTBA,



- BIaaACHUEC HaBbIKaMH II03HABATEILHOU pe(pﬂeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX HCﬁCTBHﬁ MU MBICIIUMTCIIBHBIX IIPOHCECCOB, UX
PE3YyJIbTATOB U OCHOBaHI/IfI, rpaHu1; CBOCIro 3HaAHUS U HC3HAHWA, HOBBIX ITO3HABATCIIBHBIX 3a/1a4 U CPCACTB UX JOCTUIKCHUS.

Ilpeomemnule:

[IpeameTHble pe3yabTaThl OCBOCHHS HMHTETPUPOBAHHOIO Kypca MaTEeMaTHKH OpPHEHTHPOBAaHbI Ha (QOpMUpPOBAHUE

LEJIOCTHBIX MPEJCTABICHUI O MUPE U OOIIEH KyJbTypbl OOYYAIOIIMXCS ITyTEM OCBOCHHS CUCTEMATHYECKUX HAYYHBIX 3HAHUW U
CIoco0OB JIEWCTBUI HA METANpeIMETHON OCHOBE, a IIPEIMETHBIE PE3yIbTaThl OCBOCHHS Kypca MaTeMaTHKU Ha 0a30BOM YpOBHE
OpUEHTHUPOBaHbl Ha OOECeuYeHHe NPEUMYIIECTBEHHO 00I1e00pa3oBaTeIbHOM W OOIIEKYJIbTYpHOH MOArOoTOBKH. OHU
MPEANOIararT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUKE KaK YaCTU MUPOBOM KyJIbTYpPhl U O MECTE MaTEMATUKH B COBPEMEHHOMN
LIMBWIN3AIMH, O CIOCO0AaX OMMCAaHUS Ha MAaTEMAaTHYECKOM SI3bIKE SIBIICHUN PEATIbHOIO MHPA;

C(l)OpMI/IPOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYCCKUX IIOHATHUSIX KaK O BaXKHEHIIMX MaTeMaTHYECKHUX MOACIIAX,
IMO3BOJIAIOIIUX OIINCBIBATh W HN3Y4YaTb PA3HBIC IIPOLCCCHI MW ABJICHHA, ITOHHMAHHUC BO3MOXHOCTH aAKCHOMATHYCCKOI'O
IMOCTPOCHUA MAaTCMATHUICCKHUX TGOpI/Iﬁ;

c(hOpPMHUPOBAHHOCTh MOHATUMHOTO ammapara MO0 OCHOBHBIM pasjlieJlaM Kypca MaTE€MaTHUKH; 3HAHUM OCHOBHBIX TEOpEM,
dbopMyJ1 U YMEHHUS UX IPUMEHSTH; YMEHUS JOKA3bIBATh TEOPEMBI.

BJIIaACHHUC MCTOHAMH JOKa3aTCJIIbCTB M aJI'OPUTMOB PCHICHHUA, YMCHHUC HX IIPHUMCHATL, IIPOBOJHUTL JOKA3aTCJIBbHBIC
PaCCyKACHMA B XOJAC PCIICHMA 3a/1a4;

BJIQJICHUE CTAaHJAPTHBIMU IPUEMAMM PELICHUS PAUMOHAIBHBIX W UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX, CTEICHHBIX,
TPUTOHOMETPUYECKUX YPABHECHUIN U HEPABEHCTB, UX CHUCTEM; MCMOJIb30BAaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM
YUCIIe I IOUCKA yTH PEUICHUS Y WIUTIOCTPALUK PEIICHUs YPAaBHEHUN U HEPABEHCTB;

C(l)OpMI/IpOBaHHOCTB HpC}lCTaBHeHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX, HACAX U METOAAX MATEMATHYCCKOI'O aHaJIu3a,

c(hOpMHUPOBAHHOCTh MPEACTABICHUM O TpoIleccax U SIBJICHUSAX, UMEIOIIUX BEPOSTHOCTHBIM XapakTep, O CTAaTUCTUUYECKUX
3aKOHOMEPHOCTSIX B pEajJbHOM MUPE, 00 OCHOBHBIX MOHSATUSIX DJIEMEHTAPHOU TEOPUHU BEPOSTHOCTEH;

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ HaxXxOoAWThb W OLOCHUBATH BECPOATHOCTH HACTYILIICHUSA COOBITHI B HpOCTGﬁHIHX IMPAaKTHYCCKUX
CUTyallrsAX U OCHOBHBIC XapPaKTCPHUCTUKHU CJ'Iy‘-IaI\/'IHBIX BCJINYHNH,

BJIAICHNEC HABbIKAMU HMCIIOJIb30BAHHWA I'OTOBBIX KOMIIBIOTCPHBIX IPOI'paMM IIpHU PCHICHHUH 3a/1a4.



e BJAJCHUE FCOMETPUYECKON TEPMUHOIOTUEN, KIIOUEBBIMU IIOHATUAMU, METOAAMU U IPUEMAMHY;
¢ BJIAICHUE OCHOBHBIMU MOHATUSAMU O IUIOCKUX U MMPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYPAX, UX OCHOBHBIX CBOMCTBAX;
o c(hOpMHUPOBAHHOCTH YMEHUS PACIIO3HABATH HA UEPTEKaX, MOJETSAX U B PealIbHOM MHUPE T€OMETPUUECKUE (PUTYPHI;

o TMPUMEHEHHE M3YYCHHBIX CBOMCTB TeOMEeTpUYecKuxX (puryp m Qopmyn Ais pelieHUs TeOMETPUUYECKUX 3a/ad M 3a1ad C
ITPAKTUYECKUM COJIEPKAHUEM;

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI U HAYAJI AHAJIN3A B 10-11 KVTACCAX.

OHGpI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATHUAMHU: KOHCYHOC MHOXCCTBO, JJICMCHT MHOXCCTBA4, IIOAMHOZKCCTBO,
IMEPECCUCHUC U O6T:€I[I/IH€HI/IG MHOXECTB, YU CJIOBBIC MHOXXCCTBA Ha KOOpI[I/IHaTHOﬁ HpHMOﬁ, OTPC30K, MHTCPBAJIL,

OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMU: YTBEPXKACHUE, OTPHUIIAHUE YTBEP)KIACHMS, WCTUHHBIE U JIOXKHbBIE
YTBEPKJICHHUS], IPUUNHA, CIICJCTBUE, YACTHBIN CITy4yail OOIIero yTBepKIAeHUs, KOHTPIPUMED;

HAXOJUTh TIEPECeUCHNUE U 00bETMHEHNE JBYX MHOKECTB, MPEICTABICHHBIX rpad)UYeCKU Ha YUCIOBOM TPSIMOIA;
CTPOUTH HA YUCJIIOBOM MPAMOM ITOAMHOXKECTBO YUCIOBOTO MHOYKECTBA, 3aJaHHOE ITPOCTEUIIINMU YCIOBUIMU;
pacro3HaBaTh JIOKHBIE YTBEPKACHUS, OIMOKHU B PACCYKACHUAX, B TOM YUCJIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceounesnoti scuznu u npu usyieruu ()DVZZ/IX npeamemoe:

e UCNOJIb306AMb HUCI0B8blE MHOJMCECMBA HA KOOp()Z/IHClWlHOL; I’lpflMOlZ OJ151 ONUCAHUSL PeAIbHblX npoyeccos u ﬂBJleHulZ,'
. npoeodumb JozcuvdecKue paccyofcdeﬁuﬂ 6 cumyayusix NOBCEOHEBHOI IHCU3HU

Onepuposams NOHAMUAMU: KOHEYHOE MHONCECMBO, JJIeMEHM MHOJICeCMBd, NOOMHONICECE0, NepeceyeHue u
00veOuHeHue MHONCeCm8, HUCLOBble MHONCeCmea HA KOOPOUHAMHOU NPAMOL, OmMpe30K, UHMep8a, NoJyuHmepsal,
NPOMENCYMOK C BbIKOJIOMOU MOYKOU, 2paguieckoe npedcmasieHue MHOMCECME HA KOOPOUHAMHOU NIOCKOCMU, ONepupo8ants
NOHAMUAMU. YMBEPAHCOEHUE, OMPUYAHUE YMBEPHCOCHUS, UCTIUHHBLE U JIONCHbIE YIMBEPIHCOCHUs, NPULUHA, Cledcmaue, YaACHbII
cayyai oouge2o ymeeparcoe s, KOoHmpnpumep, nposepsams NPUHAOIEHCHOCMb IIEMEHMA MHONCECMBY, HAX00UmMb nepecedenue u
00beOUHeHUe MHOJICECMS, 8 MOM HUCLe NPeOCMABIeHHbIX 2PAPUUECKU HA YUCTO0BOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCHU,
npoeooUmMsb 0OKA3AMENbHbLE PACCYAHCOEHUsL OJis1 000CHOBAHUS UCHMUHHOCHU YMBEPHCOCHUL.

B nosceonesnoii orcuznu u npu u3y4eruu ODVZMX npedmemoe:




HUcnonvzosams  uucnosvie MHONMCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU OJisl ONUCAHUSL
PeAbHbIX NPOYECcco8 U 6NeHUl, NPO8OOUMb 00KA3AMeNbHble PACCYHCOCHUSI 8 CUMYAYUAX NOBCEOHEGHOU JHCUSHU, NPU peuleHUU
3a0a4 u3 Opyaux npeomemos

Yucaa u BBIPA’KCHUS

OnepupoBath Ha 0a30BOM YPOBHE MOHATHUSAMH: LIEJIOE€ YHUCIO, JEIUMOCTb YHCEN, OOBIKHOBEHHas ApPOOb, JECATHYHAS
IpoOb, pallMOHAIBHOE YHUCIIO0, TPUOIMKEHHOE 3HAUEHUE YNCIa, 4acTb, J0JIs, OTHOLLIEHUE, IPOLIEHT, MOBBIILICHNE U IOHUKEHHUE Ha
3aJJaHHOE YMCJIO MPOILIEHTOB, MacIITad; OepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUAMHU: JIOTApU(PM UuCIa, TPUTOHOMETPUUYECKAs
OKPYXHOCTb, TpaJyCHasi Mepa yria, BEeJIUYrHa yria, 3aJJaHHOT0 TOYKON Ha TPUTOHOMETPUUYECKONW OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI€HC M KOTAaHI'€HC YIJIOB, MMEIOIIMX IPOU3BOJBHYIO BEIUYMHY; BBINOIHATH apuPMETHUECKUE NEUCTBUSA C LEIBIMU U
palMOHAIIBHBIMU YUCIIAMHU; BBITIOJHATH HECIIOKHbBIE TPEOOPa30BaHUS YMCIOBBIX BBIPAKEHUM, COACPKAIINX CTEIIEHU YUCEN, TM00
KOPHU M3 4uceld, JMOo Jiorapu(Mbl YHUCEN, CPaBHUBATh PAIlMOHAJIBHBIE 4YHCIA MEXIY COOOI; OLIEHWBAaTh M CPAaBHUBATH C
paloOHaIbHBIMU YUCIIAMU 3HAYEHMSI LENbIX CTENEHEeW 4ucelsl, KOpHEH HaTypallbHOM CTENeHH U3 YMCe, JorapudmoB ducen B
MPOCTHIX CITydasx; U300pakaTb TOUKAMH Ha YUCJIOBOM MPSMOI1 LIeJIbIE U pallMOHAIbHBIE YUCIIA;

M300pakaTh TOUKAMH Ha YHCIIOBOM MPSIMOIL TIeJIble CTEIICHU YMCesl, KOPHU HAaTypajdbHOW CTETICHH U3 Ynced, JIoraprudMbl YKHCell B
MPOCTBIX CIyYasiX; BBIMOJHITH HECI0XKHBIC MPEO0Opa30BaHUs LIETbIX U IPOOHO-PAIMOHATIEHBIX OYKBEHHBIX BBIPAKEHUI;

BBIpaXaTh B MPOCTEUIIIUX CAyUdasiX U3 PaBEHCTBA OJIHY IEPEMEHHYIO Yepe3 APYTrue;

BBIYHMCIIATh B MIPOCTHIX CIIy4asX 3HAUYCHUS YUCIIOBBIX W OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISISI HEOOXOIUMBIE MOACTAHOBKU H
npeodpa3oBaHuUs;

I/I306pa)KaTI) CXEMATHUYCCKU YI'0JI, BSJIMYMHA KOTOPOTI'O BBIPAKCHA B I'paaycax,
OLCHMBATH 3HAKHN CHHYCA, KOCMHYCA, TAHI'CHCA, KOTAHT'CHCA KOHKPCTHBIX YIJIOB.

B noeceonesHoul srcusnu u npu uUzyyeHUuu Opy2ux Y4eoHblx npeomemos.

Buvinonnsame eviuucnenus npu peuteHuu 3a0ay npakmuieckoco xapakmepa,

BbINOIHAMb NPAKMUYECKUe pacdemyvl ¢ UCNOIb308AHUEM NPU HEO0OXOOUMOCMU CHPABOYHLIX MAMEPUALos U GblYUCIUMENbHBIX
YCmMpoucma;

COOmMHOCUmMb peajlbHble 6E€JIUUYUHblL, XAPAKMEPUCNUKU 00beKmMos OKpyoicaroueco mMupa ¢ UxX KOHKPDEMHbIMU YUCTIOBbIMU
SHAYeHusAMuU,



UCNOTIL308AMb MEemOoObl OKDpYeleHUAl, npu@zuofceﬂuﬂ u npukudku npu peueHuu npakmuieckKkux 3a0ay N08ceOHeBHOlL IHCU3HU ,

C600600HO oOnepuposams NOHAMUAMU: Yeloe YUCLO, OeIUMOCMb Uucel, OObIKHOBEHHAss Opobb, OecamuyHas Opoob,
PAYUOHATIbHOE YUCTO0, NPUOTUNICEHHOE 3HAYEHUe YUCIA, Yacmb, 00Jis, OMHOUEHUe, NPOYyeHm, NOGblUleHUe U NOHUNCEHUE HA
3A0aHHOE YUCTO NPOYEHMOB8, MACmad, NPUeoOUMb NpuUMepbl YUcel ¢ 3d0AHHLIMU CBOUCMEAMU OeTUMOCMU, ONEepUposams
NOHAMUAMU. TO2APUPM  YUCTA, MPULOHOMEMPUYECKASL OKPYHCHOCMb, PAOUAHHAS U 2PA0YCHA Mepa Yeld, eluduHda yeid,
3A0AHHO20 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAHSeHC U KOMAH2EHC Velos, UMEeIOuUxX
NPOU3BOTILHYIO BEIUYUHY, YUCIA € U T, 8bINOJIHAMb apupmemuyeckue Oelcmeus, couemas YCmHvle U NUCbMEHHble Npuembl,
npuMeHsisi npu HeoOX0OUMOCMU BLIYUCTUMEIbHbIE YCMPOUCMBA, HAXOOUMb 3HAYEHUs. KOPH HAMYPAlIbHOU CIMeneHu, CMeneHu ¢
PAYUOHATIbHLIM NOKA3ameneM, 102apu@ma, UCnov3ys npu HeoOX0OUMOCMU BbIYUCIUMENbHble YCMPOUCMEAd, NOAb308AMbCS
OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACYEmax, NPo8oOUmb NO U3BECHHbIM (GOpMyram u Npasuiam npeoopaz’osaHust
OYKBEHHBIX BbIPANCEHUL, BKIIOUAIOUUX CMENeHU, KOPHU, 102apuhmvl U mpuecoHomMempuieckue QYHKYuu, Haxooumsv 3HAYeHUs
YUCTIOBLIX U OYKBEHHBIX BbIPANCEHUL, OCYUEeCmEsisi HeoOXo0umble NOOCMAHOBKU U Npeodpa3oeanus, Uu3zoopaicamo
cXeMamuyecky 2o, 8eluduHa KOmopo2o 8blpadcend 6 2padycax uil paoudHax, Ucnoab3068ams npu peuenuu 3a0a4 maoiuyHvle
3HAYEeHUs MPUSOHOMEMPUYECKUX DYHKYUL Vel08, BbINOJHAMb Nepesood GelUHUHbL Yeld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U
0OpamHo.

B nosceonesnou srcusnu u npu uzyyeHuu Opy2ux Y4eOHbvlx npeoMemos.:

Bovinonnsme oeiicmeus ¢ yucnosvimu OaHHbIMU npu peuterHuu 3a0a4 npakmuiecKkoco xapakmepa u 3a0a4 us PAaA3TUYHbIX
obnacmetl 3HCZHM1:£: UcnoJbsys npu Heobxooumocmu CnpaeoydHble mamepuaisvl U 6blYUCTIUMETbHbLIE ycmpoﬁcmea; oyerueanlyp,
cpasHueamsv U UCNOb306AMb nNpu peutleHuu npaxKnmudeckKux 3a0a4 YUCno08ble 3HAYCHUS. PealbHblX 6€/1U4YUH, KOHKpEniHvle
YUCJI06ble Xapakmepucmuxku 00beKmos OKpyoicarnueco Mmupa

YpaBHeHUS U HEPABEHCTBA
Penrats JIMHEHHBIC ypaBHEHUS U HEPABEHCTBA, KBaIPATHBIC YPABHCHHUS;
pemaTh Jorapudpmudeckue ypapaenus suaa log , (bx + ¢) = d u npocreiimme HepaBencTsa Buaa 10g , X <d;

b .
pelaTth noKa3aTeabHbIE YPaBHEHUS, BUIA & = (roe d MOXKHO TIpEJICTaBUThL B BHJIE CTEIICHU C OCHOBAHUEM a) M IIPOCTEHIIIE
HepaBeHCTBa Bua @ <d (rae d MOKHO NPEICTaBUTh B BUJE CTENIEHN C OCHOBAHHEM a);

MIPUBOJIUTH HECKOJIBKO MIPUMEPOB KOpHE MPOCTENIIErO TPUTOHOMETPHUUECKOTO YpaBHEHHUS BHUJIA:
sinXx=a, cos X =a, tg X = a, ctg X = a, rae a — TabJIMYHOE 3HAYCHHE COOTBETCTBYIOIICH TPUTOHOMETPHUUECKON (DYHKITUH.



B nosceonesnoii orcuznu u npu u3y4eruu ODVZMX npeOMemoe.'

Cocmasnsamo u pewiamos YpasHeHUA U CUCMEMDbL ypa6H€HMﬁ npu peteruu HeCJ0HCHbIX NPAKMU4YeCKux 3616&’{;

Pewamo PAUYUOHAIbHbIE, NOKA3AMENIbHbIE U ﬂoeapuquuqecme YpAaeHEHUA U HepaseHCmed, npocmezlmue UppayuoHaibHble U
mpucoHomempuuyecKue ypasHerusd, HepasenHcnea U ux Cucniembsl,

UCNOIL308AMb MEmoObl peuleHusl YPasHeHUll: npueeoeHue K 6udy «Npousseo0eHue pagHo HYII0» UIU «HYACMHOe PASHO HYIIOY,
3amMeHa nepemMeHHbIX;

UCNOIL308AMb MEmOoO UHMEPBANO8 OJisl peuleHUsi HEPABeHCm8; UCNOIb308amb 2pauuecKuli. mMemoo Oasi NPUOIUNCEHHO2O
peuienus ypasHeHul U HepaeeHCcms;

us0opasxcamsv Ha MPUSOHOMEMPUUECKOU OKPYHCHOCIU MHOHCECMBO PEUleHUll NPOCMEUUX MPUSOHOMEMPUUECKUX YPAGHEHULL U
HepaseHCcmas,

6bINOJIHAMb OM60p KopHeﬁ yp616H€H1/l12 uitu pemeﬂuﬁ HepaeeHcme 6 coomeenicmeuu ¢ OONOIHUMENbHBIMU yciosuiamu u
OCPAHUYEHUAMU.

B nosceonesnou scusnu u npu uzyyenuu Opy2ux y4eoOnovlx npeomemos:

Cocmasnsams  u pewams YpasHeHus, CUCMeMbl YPAGHEHUll U HEePABeHCMEd NpPU peuleHuu 3a0aq Opyeux Y4eOHbIX
npeomemos;

UCNONIL3068AMb YPABHEHUSL U HEPABEHCMBA OJi1 NOCMPOEHUS U UCCTIe008AHUS NPOCMEUUUX MATNEMAMUYECKUX MoOelell pealbHbIX
cumyayuil uiu NPUKIAOHbIX 340a4,

yMemyb UHMePnpemuposams NOJLYYEHHbIU NPU PeleHUul YPABHEHUsS, HePABeHCMEd Ul CUCMEMbl Pe3yabman, OYeHUSAmb e20
npasoonooodue 8 KOHmMeKcme 3a0AHHOU PeaibHOU CUMYayuu Uiu NPUKIAOHOU 3a0ayu

DOyHKIUU

OnepupoBath Ha 0a30BOM YPOBHE MOHATHUSIMHU: 3aBUCUMOCTb BEIMYMH, (DYHKIMS, apryMEHT U 3HauyeHue (yHKIIHH,
00JacTh ONpEeeNIeHNs U MHOKECTBO 3HaUeHUN (PyHKIMHU, TpaduK 3aBUCUMOCTH, rpaduK QyHKINHU, HYIH (YHKIIHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YUCIOBOM IIPOMEXKYTKE, YOBIBAHME HA YMCIOBOM IIPOMEKYTKE, HAMOOJIbLIIEE U HAUMEHbILIEE
3HaueHHe (PYHKIMU HA YUCITOBOM IMPOMEXKYTKE, Iepruoanydeckas QyHKIuUs, IEPUOI;



ornepupoBaTth Ha 0a30BOM YypOBHE NOHATHSAMM: NpsMas H oOpaTHas MPOMOPIUOHANBHOCTD JIMHEHHAsA, KBaJapaTU4Has,
JorapudmMuyueckas U nokasarenbHas (PyHKUINUU, TPUTOHOMETPUUECKUE (PYHKIINH;

pacmo3HaBaTh TpapuUKA SIEMEHTAPHBIX (DYHKIWI: MpsAMOW M OOpaTHOW MPOMOPIMOHATLHOCTH, JUHEHHOW, KBaApaTUIHOM,
JorapuMUUECKON 1 MOKa3aTeabHON (QYHKIUN, TPUTOHOMETPHUUECKUX (QYHKIIHIA;

COOTHOCUTH TpaQuKd SIEMEHTApHBIX (QYHKIMA: TpsIMOW M OOpaTHOW NPOMOPIHOHATBHOCTH, JHUHEHHOHN, KBaJpaTHYHOM,
Jorapu(pMHUUECKOH U MOKa3aTeabHONU (QYHKIUH, TPUTOHOMETPUUECKUX (QYHKIUH ¢ (popMyrIamMu, KOTOPBIMHU OHU 33aHBbI;

HaXOJIUTH 10 TpaduKy MPUOIIKEHHO 3HaYCHUS (DYHKIMH B 3aJJAHHBIX TOYKaX;

OIIPCACIIATS 110 Fpa(bI/IKy CBOMCTBA (I)YHKI_[I/II/I (HYJII/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA, IIPOMC)KYTKH MOHOTOHHOCTH, HauOOIBIINE
W HAMMCHBIIIKWEC 3HAYCHUS U T.H.);

CTPOUTH 3CKU3 rpaduka GyHKIINHU, YAOBIETBOPSIONICH TPUBEICHHOMY HA0OPY yCJIOBUH (ITPOMEXKYTKU BO3pacTaHus / yObIBaHUA,
3HaYeHue (PYHKIMHU B 3aJJaHHON TOYKE, TOUKU SIKCTPEMYMOB U T.1.).

B nosceduesnoti orcuznu u npu u3y4iernuu ()DVZLLX npedmemoe:

Onpedensaims  no 2paguxkam c8olUCmMBEa pPearvbHblX NPOYeccos U 3asucumocmeti (Hauboarvuiue U HauMeHblUue 3HaA4eHUs,
NPOMENCYMKU B03PACMAHUS U YObIBAHUS, NPOMENCYMKU 3HAKONOCMOSHCMEA U M.N.);

uHmepnpemuposamnb ceolCmea 8 KOHmMeKcme KOHerWIHOIZ npaKmuquKoﬁ cumyayuu,

Onepuposéams NOHAMUAMU. 3ABUCUMOCIb BEIUYUH, (DYHKYUS, apeymMeHm U 3Hadenue @YHKyuu, obnacmev onpeoeieHus u
MHOJCECMB0 3HAYEeHUll (YHKYUU, 2papuK 3a8UCUMOCIU, 2paduK GYHKYUU, HYIU DYHKYUU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
803pacmanue Ha YUCI080M NPOMENCYMKe, YObl8anue Ha YUCTO80M NPOMeENCYMKe, Hauboabulee U HauMeHbulee 3HauYeHue QyHKYuu
HA YUCTO80M HNPOMEdHCYMKe, Nepuooudeckas QyHKYus, nepuoo, YyemHas U Hedemudas (QYHKYuu, onepuposamv HOHAMUIAMU:
npamas u 00pamHas NPoONnOPYUOHATLHOCMb, JUHEUHAs, KEAOPAMUYHAs, JN02apumMuueckas U noxkazamenvHas QyHKYuu,
Mpu2oHoMempuiecKue QyHKyuu,; onpeoeisims 3HaveHue QYHKYuy no 3HaA4eHuio apeymMeHma npu paziuiHblx cnocooax 3a0aHusl
@yHKyuu,; cmpoums epaguru u3yueHHvIX QYHKYull; ONUCbl6ams no 2papuKky u 6 RPoOCMeuux cry4asx no popmyie nogeoenue u
ceolicmea yHKYull, HAxo0umsv no 2paghuKky QyHKYuU HauboIbuIUe U HAUMEHbUUE 3HAYEHUS, CIMPOUMb dCKU3 2paghuka yHKyuu,
yoosniemeopsouelti nNPpueOenHoMy Habopy YCI08Ull (NPOMENCYMKU 603DACMAHUs/YObl8aHUs, 3HAYeHUe (QYHKYUU 8 3a0aHHOU
moyKe, Mmo4KU IKCMPEMyMo8, ACUMNIMOMbl, HYIU QYHKYUU U m.o.),;

peuiams ypasHeHus, npocmeniuiue Cucmemsl YpasHeHul, UCNOIb3YS CGOUCEA QYHKYULL U UX 2PAPUKO8.



B noeceonesnou srcusnu u npu uzyyeHuu Opy2ux Y4eOHovlx npeoOMemos.:

onpeodensimb NO 2paguram U UCHONb308amMb OJisl peuleHUs NPUKIAOHbIX 3a0ay CBOUCMBA PedalbHblX NpPOUEeccos U
3asucumocmell (Haubonbwue U HAUMeHbUUe 3HAYEHUs, NPOMENCYMKU B03PACMAHUA U YOblaHUs QYHKYUU, NPOMEN’CYMKU
3HAKONOCMOAHCMBA, ACUMRINOMbL, NEPUOO U M.N.);

UHmepnpemuposamao CBOUCMBA 8 KOHMEKCMe KOHermHOIZ I’lpaKmMLIQCKOZZ cumyayuu,

onpeoensimv No 2epagukam npocmeluiue Xapakmepucmuku NepuoOUYecKuUx npoyeccos 8 Ouoniouu, IKOHOMUKe, MY3bIKe,
paouocessu u op. (amnaumyoa, nepuoo u m.n.)

JIeMeHThl MATEMATHYECKOI0 aHAJIN3a

OmnepupoBarh Ha 0a30BOM YPOBHE NOHATUSIMU: NMPOU3BOJAHAA (PYHKIIMM B TOYKE, KacaTelbHas K rpapuky (yHKUIUH,
MPOU3BOAHAS (PYHKIIUU;

OIIPCACIIATE 3HAUYCHUC HpOHSBOI{HOﬁ (bYHKHI/II/I B TOYKC IIO I/I306pa)KCHI/II-O KacaTeJIbHOM K Fp&(bHK}’, HpOBG,Z[CHHOﬁ B ATOH TOYKC,

peniaTh HECIOXKHbBIC 33]]a4l Ha MPUMEHEHHE CBSI3U MEXKIY MPOMEXYTKAMHU MOHOTOHHOCTH U TOYKaMU 3KCTpeMyMma (PyHKITUH, C
OJIHOM CTOPOHBI, U IPOMEKYTKAMHU 3HAKOMIOCTOSHCTBA M HYJISIMU TIPOU3BOJIHON ATOM (DYHKITUHU — C JPYTOM.

B nosceduesnoti orcuznu u npu u3y4iernuu ()DVZLLX npe()/wemoe.'

llonv3ysce epagurxamu, cpagnueams CKOpocmu 603pacmanusi (pOCma, NOBLIUEHUS, YB8eIUYeHUs U Mm.n.) Ui CKopocmu
VObl8aHUsL (NAOEHUSl, CHUIICEHUSl, YMEeHbUEHUS U M.N.) BeIUYUH 8 PEATIbHbIX NPOYECCax,

COOMHOCUMb 2PADUKU PeanbHbIX NPOYEeCcco8 U 3a8UCUMOCHEN C UX ONUCAHUAMU, BKIIOYAIOWUMU XAPAKMEPUCTNUKU CKOPOCHU
usmeneHus (bvlcmpblii pocm, NiagHoe NOHUNCeHUe U Mm.N.);

UCNOIb308AMb 2PAPUKU PeANbHbIX NPOYECCO8 OISl PeUeHUs HeCTONCHBIX NPUKIAOHBIX 3a0ay, 8 MOM YUCie Onpeoeisis no epapuxy
CKOpOCHb X004 npoyecca

Onepuposamsb NOHAMUAMU. NPOU3BOOHAS PYHKYUU 8 MOUKe, KACAMENbHAA K 2pauKy QyHKyuY, npoussooHas QyHKyuu;
BLIUUCTAMb NPOUZBOOHVIO OOHOUIEHA, MHO20UIeHd, K8AOPAMHO20 KOPHSL, NPOUIBOOHVIO CYMMblL (DYHKYUIL,

6blHUCTIANMDb I’lpOMS’GOOHble INEMEHMAPHBIX (ﬁyHKLﬁ/HJ uux KOM6MHCZI4MIZ, UCNOJIBL3YAl CNPABOYHblIE MAMEPUAIIbL,



uccneoosamsn 8 npocmeﬁmux cayuasix ¢yHKI/ﬁ/lu HaA MOHOMOHHOCMY®, HAX00UMb HAUOOIBUILE U HAUMEHbUIUE 3HAYCHUS @yHKI/ﬁ/HJ,
cmpounio epa(])uku MHO20UYIEHOB U npocmedmux PAYUOHAIbHBIX d)yHKI/!MMV C UCnolb3oeanuem annapama mamemamuiecKoco
aHanusa.

B noeceonesnou srcuznu u npu uzyyeHuu Opyeux y4eonbix npeomemos.:

Pewamv  npuxnaouvie 3adauu u3z oOuonocuu, GuUIUKU, XUMUU, IKOHOMUKU U OpYyeUX HPeoMemos, C6;A3aHHble C
uccne0o8anuem xapaKmepucmux peaibHblX NPOYEeccos, HAXOHCOeHUeM HAUOOIbUWUX U HAUMEHbUUX 3HAYeHUL, CKOpOCmU U
VCKOpeHust u m.n.,

UHMepnpemupos8ams NOJIY4eHHble pe3yIbmanul
CrarucTuKa ¥ TeOpusi BEPOSTHOCTEN, JIOTHKA 1 KOMOMHATOPHUKA

OnepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMHM ONHMCATEIbHBIMU XapaKTEPUCTUKAMHU YHUCIOBOIO Habopa: cpejaHee
apudpmMeTHIecKoe, MeMana, HanboJbIIee U HAUMEHbIIEE 3HAUCHUS;

omlepupoBaTh Ha ©0a30BOM YypOBHE IMOHATHSAMHU: YacTOTa M BEPOSTHOCTb COOBITHS, CIIy4alHBIA BBIOOP, OIBITHI C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,

BBIYHCJIATh BEPOATHOCTH COOBITHI HA OCHOBE nmoacycTa yucjia uCxoa0B.

B nosceounesnoii scuznu u npu usyieruu ()DVZMX npedmemoe:

OYEHUBAMDb U CPABHUBANb 6 NPOCMbLX CIAYUAAX 6€EPOAMHOCMU coovimuii 6‘p€CZJZbHOL7 IAHCU3HU,

yumams, CONOCMABIAMb, CPAGHUBAMb, UHMEPNPEMUPOBAMb 8 NPOCMbIX CAYUASX pealbHble 0aHHble, NPeOCmAasileHHble 8 GUoe
maoauy, ouazpamm, epapuxkos

Hmems npeocmasnenue 0 OUCKDEMHbIX U HENPEPBIBHBIX CYUAUHBIX EIUYUHAX U PACHPEOENIeHUSX, O He3A8UCUMOCMU CTYYAHbIX
BENUYUH, UMEMb NPeoCmasieHue 0 MamemMamuieckom OHCUOAHUU U OUCNEPCUU CTIYYAUHBIX BEUYUH, UMEMb NPeoCcmasieHue o
HOPMAIbHOM pAcnpeoenenuu U nPpUMepax HOpMaibHO pacnpeOeieHHbIX CIyYAUHbIX 6eNUYUH,

HNOHUMAmMb Cymbs 3dKOHA OonbUUX YUucen u 6bl60p0'{H020 Memooa UsmepeHus 6ep0}zmHocmeﬁ;



umembsv npedcmaeﬂeHue 06 yCJZOSHOﬁ eeposimHocmu u o NOJIHOU 6epOANHOCMU, NPUMEHAMb UX 6 pEeuleHuu 3a0aq; umembsv
npedcmaeﬂeHue 0 BAJICHBIX YACHBIX BUOAX pacnpedeﬂeHud U NPpUMEHAMdb UX 6 peuleHuu 361061’{,'

umems npedcmasiienue o0 KOpperayuu CIy4aiunblx 8eIUYUH, O TUHEUHOU pecpecCcul.

B noscednesnoii scusnu u npu usyieruu ODVZMX npedmemoe:

Buruucnams unu oyenusams eposmuocmu cooOblmuti 8 peanbHOU HCUSHU,
8bLOUPAMb NOOX00sUUE MEMOObL NPEOCMABIEHUSL U 00PAbOMKU OAHHBIX,

ymems peuilanib HeCJIOJCHble 3a0ayu Ha NpUMEHEHUEe 3dKOHA bonvuux yucen 6 coyuonrocuu, cmpaxoeaHuu, 30pa600xpaHeHuu,
obecneyenuu 6e30nacHoCmu HacenieHus 6 Llp@b’Gbl'iCllZHle cumyayusx

TexkcToBBIC 3a1a4YN
Pemats HECIOKHBIE TEKCTOBBIE 3a/1a4l Pa3HBIX THUIIOB;

aHAJIM3UPOBATh YCJIOBUE 3aJa4d, MPU HEOOXOJUMOCTH CTPOHUTH ISl €€ PEIICHHsS MaTeMaTHUeCKYI MOJIEIb; HOHUMAMb U
MCIIOJIB30BATh ISl PEUICHUs 3a/1auyu WH(OPMAIIUIO, TIPEACTABICHHYIO B BUJE TEKCTOBOM M CUMBOJIBHOW 3alMCH, CXEM, TaOJIHII,
auarpaMm, rpauKoB, pUCYHKOB;

NEHUCTBOBAaTh MO AJITOPUTMY, COAEPKALEMYyCsl B YCIOBHM 3a/layd; UCIIOJIB30BaTh JIOTMYECKUE PACCYKICHHUS IPU PELICHUH
3aauy; paboTaTh C W30BITOUYHBIMU YCJIOBHUSIMU, BbIOMpass U3 Bced HHPOpMAlMM, AaHHbIE, HEOOXOAWMBIE IJIsl PpELIEHUs
3a/layy; OCYLIECTBISATh HECIOXHBIA 1epedop BO3MOXKHBIX PpEIICHUW, BBIOMpass W3 HUX ONTHUMAIbHOE 10 KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM B YCIJIOBHH;

AHAJIMBUPOBATL W HHTCPHPCTUPOBATH IIOJIYUYCHHBIC PCIICHUA B KOHTCKCTC YCJIOBHA 3aJd4H, BI)I6I/IpaTB peuicHus, HC
IMPOTUBOPCHAINEC KOHTCKCTY,

peuaTs 3a1a41 Ha pacdCT CTOUMOCTH IMOKYIIOK, YCIYyT', TIOC3A0K U T.II.;
peuaTh HECIOXKHBIC 3aa4r, CBA3aHHBIC C NOJICBBIM YUAaCTHEM BO BJIaACHUHN (1)I/IpMOI\/’I, NpCANnprUATUEM, HCABMIKUMOCTBIO,

peuiaTth 3aJadu Ha IMPOCTBIC IMPOLCHTLI (CI/ICTeMBI CKHIOK, KOMI/ICCI/II/I) M Ha BBIYHCICHHUC CIIOKHBIX IIPOLCHTOB B PA3JIMYHBIX
CXEMax BKJIaJI0B, KPCAUTOB U UITIOTCK;



pemaTh MpakTUYECKUe 3aayd, TPeOyIollMe HCHOJIb30BaHMS OTPUIIATENIbHBIX YHCEN: Ha OIpeAesIeHUEe TeMIeparypbl, Ha
ompeseneHUe MOJI0KEHNS Ha BPeMEHHOM OCH (710 HAIel 3pbI U TOCTIe), Ha ABUKEHUE JICHEeKHBIX CPEeNCTB (IPUXO/pacxom), Ha
orpeseeHue riyOruHbI/BBICOTHI H T.11.;

MCITOJIh30BaTh MOHATHE MaciiTada I HaXOXKJEHUS PAaCCTOSHUN WM JJIMH HAa KapTax, IUIaHaX MECTHOCTH, IUIaHaX MOMEIICHHH,
BBIKpOIKax, nmpu paboTe Ha KOMIBIOTEPE U T.1I.

B nosceonesnoii orcuznu u npu u3y4erHuu ODVZMX npedMemoe:

Pewiamo necnooicnole npakmuueckue 3610611{1/{, 603HUKAOWue 6 cumyayusix NOBCEOHEBHOL HCUZHU
Pewamw 3a0ayu PA3HbIX MUNO6, 6 N1OM Hducie 3a0a4u NOBbLIUEHHOU mpydﬂocmu;

8LIOUPAML ONMUMATBHBIN MEeMOO peueHUss 3a0a4l, paccmampueds pasiuyHvle Memoovl, CMpoums MOOeib peueHus: 3a0ayu,
npoBooUmMb 0OKA3AMENbHbLE PACCYIHCOCHUSL,

pewams 3a0ayu, mpebyroujue nepebopa 8apuarnmos, Npo8epKU YCi08Ull, 8bl00PA ONMUMATLHO20 pe3ylbmama,

anaausuposeams U UHmepnpemupoesams pe3yjibmdambsl 6 KOHmeKcme YCiloeus 3(16611{1/[, 6bl61/lpal’l/lb peuternusl, He npomusopevaujue
KOHmeKkcmy,

nepesooums npu peueHuu 3a0a4u UHGOPMAayuio u3 00HOU opmul 8 Opyeylo, UCNONB3YS NPU HEOOXO0OUMOCMU CXeMbl, MadIuybl,
epacghuku, ouazpammoi,

B nosceduesnoti orcuznu u npu u3y4iernuu ()DVZLLX npedmemoe:

Pewamov npaxmuueckue 3a0auu u 3a0auu u3 opyaux npeomemos
I'eomerpusn

OnepupoBath Ha 0a30BOM YypOBHE TOHSTHSAMHU: TOYKA, MpsMasi, IJIOCKOCTh B MPOCTPAHCTBE, MApaICIIbHOCTh H
MEePIICHIUKYJISIPHOCTh TPSMBIX M TJIOCKOCTEH; pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TIpU3Ma, MHUpaMUJA,
MPSMOYTOJIbHBIN TTapaIJIeNIeHe 1, Kyo);

M300pakaTh U3ydyaeMble GUTYPBI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIC) TIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

U3BJIEKATh WH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJACTABICHHYIO Ha YEPTEX)axX U PUCYHKAX;



npuMeHsTh TeopeMy [Iudaropa npu BBIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUYECKUX DUTYD;
HaXOJUTh 00BEMBI U IUIOMIA/IA MOBEPXHOCTEN MPOCTEUILINX MHOTOTPAHHUKOB C PUMEHEHHUEM (PopMyIT;
pacrno3HaBaTh OCHOBHBIE BHJIBI TEJ BpallleHUs (KOHYC, HWIHHIP, chepa u map);

HAXOAUTh 00bEMBI U IIJIOLIAAN MTOBEPXHOCTEH MPOCTEUIIINX MHOTOIPAaHHUKOB U TEJ BPAILEHUS C IPUMEHEHHEM (pOopMyI.

B nosceonesnoii orcuznu u npu u3ydyeruu ODVZMX npedxwemoe:

Coomnocume Cl6CI’I’lpClKn’lel€ ceomempudecKkue noHAmMuUA U d)aKmbl C pealbHbIMU OJHCUSHEHHbIMU obvexkmamu u
cumyayuimu,

UCNOIb308AMb  CBOUCMBA NPOCMPAHCMBEHHBIX 2eOMempudeckux @ueyp O peuleHus MmMunosvlx 3a0ay NpaKmuyecko2o
CO0epPIHCAHUSL,

COOMHOCUMb NIOWAOU NOBEPXHOCHEU Mell 0OUHAKOBOU Popmbl paziuiHO20 pamepa,
COOMHOCUMb 00bEMbL COCYO08 0OUHAKOBOU POPMbL PA3TUYHO2O pa3mepd;

oyeHusams Gopmy NpasUIbHOSO MHO2C0SPAHHUKA NOCIe CHUN08, CPe308 U M.N. (onpeoensims KOAuuecmeo 6epuiuH, pedep u
2pauetl NOAY4eHHbIX MHO202PAHHUKOB)

Onepuposamb NOHAMUAMU. MOYKA, NPAMAS, NIOCKOCMb 8 NPOCMPAHCMEe, NAPALIeIbHOCb U NePHEeHOUKYISAPHOCHb NPAMbIX U
niockocmeli,

npuMeHsams OJisl peuleHus: 3a0ad 2eomempuyeckue Qaxkmol, eciu YCclosus NPUMEeHeHUsl 3a0aHbl 8 A6HOU hopme,; peulams 3a0ayu
HA HAXO0JICOCHUE 2e0MEeMPUYECKUX eIUYUH NO 00pA3YaM UIU AICOPUMMAM, 0elamb (8bIHOCHbIE) NIOCKUE YEPMENCU U3 PUCYHKOB
00vbeMHbIX  ueyp, 6 moM Hucie pucosamv 6uU0 ceepxy, COOKy, CMpoums CeyeHusi MHO202PAHHUKO8, U361eKamb,
UHmMepnpemuposams U Nnpeoopas0svbleamsb UHGOPMAYUI0 O 2eOMempUuyecKux @Quaypax, npeocmasieHHyl0 Ha Yepmedtcax;
NPUMEHAMb 2eomMempudeckue Gakmul Ol peuleHuss 3a0ay, 6 MOM UUcle NPeonoNazarujux HecKOIbKO Wa208 peuleHus;
ONUCHIBAMb B3AUMHOE PACNOJIONACEHUE NPAMBIX U NIOCKOCMEl 8 NPOCMPAHCINGe,

Gopmynuposams ceolicmea u NPUsHaKu guayp,
00Ka3bI8AMb 20MeMPUYECKUe YMeepIHCOeHUsl,

61a0emsb CMaHOapmHuoU Kiaccugukayuel npocmpanHCmeeHHbix Guayp (nupamuosl, npusmbsl, napaiiesenuneosl);



Haxooums 06vembl U NI0UWa0U NOBEPXHOCMEU 2e0MempUiecKUux mei ¢ NpUMeHeHuem GopmyI;
BbIUUCTIAMb PACCMOSAHUSA U Y2JIbl 8 NPOCMPAHCINEGE.

B nosceonesnou srcuznu u npu uzyyeHuu Opy2ux V4eOHblx npeomemos.

Hcnonvzosams ceoticmea ceomempuieckux @ueyp 051 peulerus 3a0ay npakmuieckoeo xapakmepa u 3a0a4 u3 opyeux
obaacmeil 3Hanull

BeKTOpr H KOOPAMHATHI B IPOCTPAHCTBE
OHGpI/IpOBaTb Ha 0a30BOM YPOBHC ITOHATUCM ACKAPTOBBI KOOPAWHATEI B IIPOCTPAHCTBC,
HaXOOUTb KOOPANHATHI BCPIINH KY6a U IIPAMOYI'OJIBHOT'O IApaAJIICICIIHUIIEAA,

OneprpoBaTh MNOHATHUSAMH JIEKApTOBbI KOOPAHWHATBI B INPOCTPAHCTBE, BEKTOpP, MOJIYJIb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YTOJ MEXIY BEKTOPAMHU, CKaJIAPHOE IIPOU3BEIECHUE BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPBIL;

HaxXoAuTb PAaCCTOAHNEC MCKAY ABYMS TOYKaMM, CYMMY BCKTOPOB M IIPOHU3BCACHUC BCKTOpAa HA YHMCJIO, YIOJI MCKAY BCKTOpAMMU,
CKAJLIPHOC IIPOU3BCACHHUC, pACKIIAAbIBATh BCKTOP II0 IBYM HCKOJUIMHCAPHBIM BCKTOpPAM,

3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT;
pelaTh NpocTerIe 3a/1auu BBEJICHUEM BEKTOPHOTro 0a3uca
MeTtoabl MATEMATHKH
[IpuMEHATH W3BECTHBIE METOABI ITPU PEIICHUHU CTAHAAPTHBIX MATEMATHYECKHX 3a/1a4;
3aMeyaTh U XapaKTEePU30BaTh MATEMaTUUECKHNE 3aKOHOMEPHOCTH B OKPYKAIOILIEH NEHCTBUTEIBHOCTH;

MPUBOJIUTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE, B TOM UUCIIC XapaKTEPU3YIOLIUX KPACOTY U COBEPIIICHCTBO
OKpY’KaIOILIEro MUpa v NpOU3BEICHUIN UCKYCCTBA,

HMcnonp30BaTh OCHOBHBIC MCTObI 10KA3aTCIbCTBA, ITPOBOJAUTEL A0KA3aTCIILCTBO W BBIIIOJIHATL OIIPOBCPIKCHUC,
IMPUMECHATH OCHOBHBLIC MCTO/bI PCIICHUSA MAaTEMATUUCCKUX 3a/1a4;

Ha OCHOBC MAaTCMATHYCCKUX BaKOHOMCpHOCTeﬁ B IIPUPOJC XaPAKTCPU30BATH KPACOTY M COBCPHICHCTBO OKPYXKAOMICTO MHUpPA U
HpOI/ISBCIICHI/Iﬁ HNCKYCCTBaA, IPUMCHATD HpOCTCfIHIPIC IMporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPpHU
PCHICHUN MAaTCMATUYCCKUX 3a/1aY.



YUYEBHO-TEMATHUUYECKHWH IJIAH KYPCA AJITEBPBI 1 HAUYAJI AHAJIU3A

[Mporpamma paccunrtana: B 11 kimacce na 102 yaca (3 yaca B HeJe10).
Koun-Bo yacoB 3a roa: Bcero 102

[1naHOBBIX KOHTPOJIBHBIX padboT: 8

Ilnanuposanue yueonozo mamepuana ¢ 11 knacce

Ner\n KOHTPOJIbHBIE
Tema Kou-Bo wacos paBoTEL

[ToBTOpEeHME 7 1
1 Tpuronomerpuyeckue GyHKIUU 14 1
2 [TpousBogHas U €€ TeOMETPUUECKUN CMBICT 16 1
3 [TpyMeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO (YHKITHI 12 1
4 WuTerpan 10 1
5 KomOunaTtopuka 10 1
5 DNEMEHTBI TEOPUH BEPOSTHOCTEN 11 1
6 Craructuka 8 1
7 HToroBoe moBTOpEeHHE Kypca 14 1

BCETO 102 8




Conep:kanue kypea B 11 kaacce (102 gaca)

Tema 1. «IloBTOpeHue Kypca anaredpsl 1 HayaJ aHaau3a 10 kixacca» - 7 yacos
YpoBeHb 00s13aTe/IbHOM MOATOTOBKH 00y4ar01erocsi

o« VYMeTp  pemaTh  HECIOXHbIE  airedpanyeckue,  UppalUoOHajbHbIE,  IOKa3aTelbHbIE,  JIOrapu(pMUUYECKUE,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI.

o 3HaTh CBOMCTBA CTENEHHOM, MOKAa3aTeIbHOM, TorapudMuueckoi GyHKIINI U YMETh CTPOUTH UX TpadUKy.
Tema 2. «Tpuronomerpudeckue pynkuum» - 14 yacon
YpoBeHb 00s13aTe/ILHOM MOATOTOBKHU 00y4Yar0UIerocs
o Hayuuthcs HaxoAUTh 00J1aCTh ONPEEICHUS TPUTOHOMETPUYECKUX (DYHKITUH.
o HayuuThcs HaX0IUTHh MHOKECTBO 3HAYCHUI TPUTOHOMETPUUECKUX QYHKITUH.
o Hayuuthcs onpenensiTe 4€THOCTh, HEYETHOCTD, IEPUOJUIHOCTh TPUTOHOMETPHUUECKUX (PYHKITUH.
o 3HaTh CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMII W YMETh CTPOUTH UX TpadUKu.
Tema 3. «IIpou3BoaHaf U ee reOMeTPUYECKHUIT CMBIC/D) - 16 yacoB
YpoBeHb 00s13aTeJIbHOM MOATOTOBKH 00y4aK0IIerocs
o [loHumaTh MEXaHUYECKUN CMBICIT IPOU3BOIHOM.
o Haxoauts npou3BOgHBIE 2JIEMEHTAPHBIX (DYHKIIUN, TTOIB3YSCh TAOJIUIICH TIPOU3BOIHBIX.
o Haxoauts mpou3BoHbIC dNIeMEHTAPHBIX QYHKIIUN, TIOJIB3YSICh MpaBmiiaMu TudPepeHITMPOBAHUS.
o IloHMMaTh r€OMETPUYECKUNA CMBICI IPOU3BOJIHOM.
Tema 4. «[IpuMeHeHre MPOU3BOAHOM K HCCJIeI0BAHNIO PYyHKIMID» - 12 yacoB
YpoBeHb 00s13aTeILHOM MOATOTOBKHU 00y4Yaromerocs

° HpI/IMeHHTB IMPON3BOAHBIC IJIsA UCCIICTOBAHUS (I)YHKI_[I/Iﬁ Ha MOHOTOHHOCTDb B HCCJIOKHBIX ClIydasaX.



o IIpuMeHsTH MPOU3BOHBIE JIJIS1 UCCIIENOBaHUS (PYHKIIMI HA SKCTPEMYMBI B HECIIOKHBIX CITydasiX.
o IIpuMeHsSTH NPOU3BOHBIE JIJIs1 UCCIIENOBaHUS (PYHKIIUN ¥ MOCTPOCHUSI UX IPaUKOB B HECIOXKHBIX CITydasx.
o [IpuMeHSTH IPOU3BOJHBIC AJISI HAXOXKIECHUS HAMOOJIBIINX U HAUMEHBIITUX 3HAYCHUN (QYyHKIINU

Tema 5. «MuTerpas» - 10 yacon

YpoBeHb 00s13aTeILHOM MOATOTOBKH 00y4aroumerocs

o Hayuuthcs HaxonuTh IepBOOOpa3HbIE, MOJIB3YSACh TAOIUIICH TEpBOOOPA3HBIX.
o HayuuThbCs BBIUKCIATH HHTETPAJIBI B TPOCTHIX CIydasiX.
o HayunThbCsi HAXOAUTH IJIOIIA/Ib KPUBOJIMHEHHON TpanelnH.

Tema 6. «KomOunaropuka» - 10 yacon

YpoBeHb 00513aTe/IbHOM MOATOTOBKHU 00y4aro1Ierocst

o YMeTh pemiaTh KOMOMHATOPHBIE 33/1a4H.

Tema 7. «sieMeHTHI TeOPpUU BeposiTHOCTEI» - 11 yacoB
e YMETh HAXOJUTHh BEPOSATHOCTH CIIYYANHBIX COOBITHI B IPOCTEHIIINX CITydasx.

Tema 8. «CraTucruka» - 8 yacon
o IlpencraBnsaTe pacnpeneraeHue 3HAYEHUH CIIy4ailHOM BEJIMYMHBI B BUAE YaCTOTHOM TaOJUIbI U TUCTOTPAMMBI.
o 3HaTh U HAXOJUTh OCHOBHBIC IIEHTPAJIbHBIE TEHACHIINN YIECOHBIX BEIOOPOK: MOy, MEIMAHY, CpEIHEE.

Tema 9. «MTOroBoe NoBTOpPEHUE Kypca ajaredpbl 1 Ha4YaJ aHAJIN3a» - 14 yacos

Oo0s3aTe/IbHBIE MUHMMYM CO/IEP:KaHUA 00pa30BaTeIbHOM 00JIaCTH MAaTEMaTHKA
o Kopens crenenu n.
o CreneHp ¢ pallMOHAJIbHBIM [10KA3aTEIEM.
o Jlorapudm.

o Cunyc, KOCHUHYC, TaHT€HC, KoTaHreHc. [Iporpeccun.



o OO0mue npueMsl pelieHus: ypaBHeHU. Pemenue ypaBHeHuid. CUCTeMbl ypaBHEHUH ¢ ABYyMs iepeMeHHbIMU. HepaBeHcTBa
C OJTHOU ITEPEMEHHOM.

o OOnacts onpenencHus GyHKIINU.

o OOnacTp 3HaUYECHUN QYHKIIHUH.

o Ilepuoanunocts. UeTHOCTH (HEUeTHOCTH). Bo3pactanue (yObiBaHue).
« OxctpeMmymbl. Hanbonbiiee (HanMeHblee) 3HaUCHUE.
o I'paduxu Qyskiuii.

o IlpousBogHas.

o MHccnenoBanue GyHKIIMA ¢ TIOMOIIBIO TIPOU3BOTHOM.

« IlepBooOpa3nas. Muterpan.

o Ilnomanb KPUBOIMHENHOWN TPAIICIIUH.

o Cratuctuueckas 00paboTKa JaHHBIX.

o Pemenve KoOMOMHATOPHBIX 3a]1a4.

o CnyuyaitHble COOBITUS U UX BEPOSITHOCTH.

YpoBeHb 00513aTeJIbHOM MOATOTOBKHU 00y4aouierocst

YMeTh:
o ONpEIENATh 3HaYeHUE (PYHKIIMU [0 3HAUECHUIO apryMEHTa MPH Pa3IMYHbIX COCc00ax 3aaHus PYHKINU;
e CTpOUTH rpadvKu U3yUYECHHBIX (PYHKITUI;

¢ OIHUCHIBATH MO IrpaUKy U B MPOCTEHIINX CiIydasx mo (Gopmysie MOBEACHUE U CBOMCTBA (DYHKIMMA, HAXOIUTH MO TpaduKy
(GyHKIIMM HanOOJBIINE U HAUMEHbBIINE 3HAYCHHUS;

o BBIIOJHATh apUPMETUUECKUE JEHCTBUS, COUYETas YCTHbIE U IUCbMEHHBIE IPUEMBI, NMPUMEHEHUE BBIUMCIUTEIbHBIX
YCTPOICTB; HAXOIWUTh 3HAUEHMS] KOPHS HATYypajJbHOW CTENEHH, CTENEHH C PAalMOHAIBHBIM IOKa3aTesieM, Jiorapudma,



UCTIONB3YS PU HEOOXOIMMOCTH BBIUMCIUTEIbHBIC YCTPOUCTBA; TOJIH30BATHCS OICHKOW M MPUKUIKON MPH MPAKTUIECKIX
pacueTax;

e TPOBOAWTH MO H3BECTHBIM (popMyiaM M TpaBHiIaM MpeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHWH, BKIIOYAIONINX CTEICHH,
paauKabl, Jorapu(mbl ¥ TPUTOHOMETPUYECKHE (PYHKIINU;

e BbIYHMCJIIATH 3HAYCHUSA YHUCIIOBBIX U 6yKBeHHBIX BBIpa)KeHI/If/’I, OCYIICCTBIIAA HGOGXOI[I/IMBIG IIoACTaHOBKH U npeo6pa30BaHI/I>1;
e BbIYUCJIATH IIPOU3BOAHBIC U H@pBOOGpHBHLIC QJICMCHTAPHBIX (i)YHKHI/If/'I, HCIIOJIB3Ys CIIPABOYHBIC MATCPHUAJIBI,

e HCCIICOOBATH B HpOCTef/'IHII/IX clIy4dasax (l)YHKHI/II/I Ha MOHOTOHHOCTb, HAXOJUTb HauOOIBIINEC 3HAYCHUS q)YHKHI/IfI, CTPOUTH
I‘pa(i)I/IKI/I MHOTI'O4JICHOB " HpOCTGﬁHIPIX paduOHAJIbHBIX (bYHKLIHI?I C UCIIOJIb30BAHUCM allllapaTa MATCMAaTHUYCCKOI'O aHaJIn3a,

e pelaTh palMOHAJIbHBIE, TOKA3aTEIbHbIE U JOTapU(PMHUUECKUE YPAaBHEHUSI U HEPABEHCTBA, MPOCTEUIINE HPPALUMOHATIbHBIC
Y TPUTOHOMETPHUYECKNE YPABHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOXKHOI MOATOTOBKH 00Y4YaK0LIErocs
e pemiaTh ypaBHEHHUS, IPOCTEUIIINE CUCTEMbI YPAaBHEHHM, UCIIONB3Ys CBOMCTBA (DYHKIIMIA U UX TPA(UKOB;
¢ BBIYUCIATH IUIOUIAAM C UCIIOIB30BAHUEM NTEPBOOOPA3HOM;
e HCIOJb30BATH ISl MPUOIMHKEHHOTO PEIICHUS] YPABHEHHUI 1 HEPABEHCTB rpaduueCcKuii METO/I;
o u300paxkaTh HA KOOPAMHATHOM MIIOCKOCTH MHOKECTBA PEIICHUI MPOCTEHIIINX YPaBHEHUN U UX CUCTEM.
o CTPOUTH rpaMKHU U3yUYEHHBIX PYHKIUH;

¢ ONKUCHIBATH MO rpaduky U no ¢popmyse NOBEACHUE U CBOMCTBA (DYHKIIMM, HAXOAUTH MO rpa@uky (PyHKIIMU HauOoJIbIINE U
HaVMEHBbIIINE 3HAYCHNUS;

HCIIO0JIB30BaThH l'[pHOﬁpeTeHHbIe 3HAHUSI U YMCHUA B HpaKTI/I‘IeCKOﬁ JAEATECJIBbHOCTH " HOBCC)]HQBHOﬁ JKU3HU I

o IMPAKTUYECKHX pacyeToB Mo QopmynaM, BKIoyas (GOpPMYJIbl, COJEp)Kalle CTENeHW, paauKabl, JorapudMsl U
TPUTOHOMETpUYECKHE (DYHKIMHM, UCHOJIb3ysd TP HEOOXOAMMOCTH CIPABOYHBIE MaTepuaibl M  IPOCTEUIINE
BBIYMCIIMTEIIbHBIE YCTPOKCTBA.

¢ OIMCaHUA C MOMOIIBIO PYHKIUN Pa3TUYHBIX 3aBUCUMOCTEN, IPE/ICTABIICHUS UX TpaduuecKu, UHTepIpeTaliu rpaduKoB;



e PCHICHHA IPUKIIAJHBIX 3a7a4, B TOM YHCJIC COHMAJIbHO-OKOHOMHWYCCKUX H (bI/I3I/I‘ICCKI/IX, Ha HAauOOJBIINE U HANMCHBIIIHNE
3HAYCHUA, HA HAXOKIACHHUC CKOPOCTHN U YCKOPCHUA,

e TIOCTPOCHUS U UCCIICAOBAHUA HpOCTGfIIHHX MaTE€MaTHU4YCCKHUX MOI[CJ'IGI\/II.

YYEBHO-TEMATHYECKHWH IIJIAH KYPCA TEOMETPUH

[Tporpamma paccunrtana: B 11 kiacce Ha 68 yacoB (2 yaca B Hej1eJ1I0)
Kon-Bo gacos 3a roja: Bcero 68

[11aHOBBIX KOHTPOJBHBIX PaboT: 6

TIhanuposanue yueonozo mamepuana ¢ 11 knacce

Paznen (rnaBa) ITpumepHoe

Ne KOJI-BO 4aCOB

1 Mmuororpanauku (18 gacoB) 18

2 Tena Bpamenus (10 gaco). 10

3 O6beMbl MHOTOrpaHHUKOB (11 yacos). 11

4 OO0Bembl 1 TOBEpXHOCTH Tel BpatieHus (11 gacos). 11

5 O6o0maromee moBTOpeHne kypca reomerpuu (14 gacon) 14
Peseps 4
Hroro: 68
OO11ee KOJIMYECTBO YaCOB: 68




COJEPXAHUE OBYUYEHUA

e Muororpanuuku (18 u)

JIByrpaHHbII U MHOTOTpaHHbIA yriabl. JIMHEHHBIM yroa AByrpaHHoOro yria. MHororpaHHukH. CedeHHs] MHOTOTPaHHUKOB.
IIpusma. Ilpsamas m npasBwibHasg npusMmsel. llapamienenunen. Ilupamuna. Ycedennas nupamuzaa. llpaBunbHas nupamuna.
IIpaBuiIbHBIE MHOTOIPAHHUKH.

OcHosnas yeilb — JaTb y4allluMCA CUCTCMATHYCCKHUC CBCACHUA 00 OCHOBHBIX BHAaX MHOI'OI'PAHHUKOB.

Ha matepuainie, CBI3aHHOM C HM3yYE€HHUEM NPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTyp, MOBTOPSIOTCS U CUCTEMATHU3UPYIOTCS
3HAaHUS YYalllUXCsl O B3aUMHOM PAaCIOJIO)KEHUU TOYEK, MPSIMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE, 00 U3MEPEHUM PACCTOSHUI U
YTIIOB B IIPOCTPAHCTBE.

HpOCTpaHCTBCHHBIe INpCACTABJICHUA Y4YallUXCA PAa3BUBAIOTCA B IIPOHCCCC PCIICHUA OOJIBIIIOr0 YHMCIIa 3aja4, Tpe6YIOIHHX
pacino3dHaBaHuA pa3IMYHbIX BUAOB MHOT'OT'PaAHHUKOB U (1)0pM nux cequHﬁ, a TaKJKC IMOCTPOCHUA COOTBCTCTBYIOIINX qepTemeﬁ.

[TpakTrdeckast HapPaBJIEHHOCTb Kypca peaanu3yeTcsl 3HaUUTEIIbHBIM KOJIMYECTBOM BBIYMCIUTEIBHBIX 3aa4.
o Tena Bpamenus (104)

Tena BpaieHus: UWIMHIP, KOHYC, map. CedeHus ten BpauieHus. KacarenbHasi IIIOCKOCTh K 1Iapy. BrimcanHble M OMMCaHHBIE
MHOTrOrpaHHukH. [loHsiTHE TENA M €ro MOBEPXHOCTU B FTEOMETPHH.

OcHosnas yéjlb — IIO3HAKOMUTD Y4YaIllUuXCs C HpOCTCﬁMHMH TCJIaMH BPpalllICHUA U UX CBOMCTBaMH.

[TonaBnsromiee OOJBIIMHCTBO 3ajlad K A3TOM TeMe MpPEACTaBisieT cOO0OM 3ajaud Ha BBIUMCICHHWE JIMH, YIJIOB U IUIONIAJEH
IJIOCKUX (UTYp, UYTO OMpeaeiseT NPAKTUYSCKYI0 HaMpaBlIEHHOCTh Kypca. B Xome wuX pelieHus TMOBTOPSIIOTCA U
CHUCTEMATU3UPYIOTCA CBEICHHWS, M3BECTHBIC ydYalllUMCS HU3 KypCOB IUIAHUMETpUM U ctepeomerpun 10 kiacca, — pelieHue
TPEYrOJIbHUKOB, BBIYUCIICHUE JJIMH OKPYKHOCTEW, PACCTOSIHUN U T. J., YTO MO3BOJISIET OPTaHUYHO MOCTPOUTH noBTOpeHue. [Ipu
PEIICHUH BBIYMCITUTENBHBIX 3314 CIEAYeT MOAICPKUBATH JOCTATOYHO BHICOKHUN YPOBEHh 0OOCHOBAHHOCTH BBIBOJIOB.

o O0bembl MHOTOTPaHHMKOB (114)

[Tonsitne 06 o6beme. OOBEMBI MHOTOTPAHHUKOB: MPSMOYTOJIBHOTO W HAKJIOHHOTO IapajuIeICIUIICIOB, TPU3MbI, THPaAMUJIBI.
PasuoBenukue teina. O0beMBbI OTOOHBIX TEIL.



Ocnosnas yenb — TPOJOJDKUATH CHCTEMATHYECKOE HM3YYCHHE MHOTOTPAHHHMKOB M TEJI BPAICHHS B XOJ€ PEHICHHS 3aJa4 Ha
BBIYHUCJICHUE UX 00HEMOB.

K a10ii Teme oTHOcHUTCS yueOHbIi Matepuan § 7 u . 73—77 u3 § 8.

[TonsiTue 06beMa 1 ero CBOMCTBAa MOTYT ObITh U3YYEHBI HA 03HAKOMUTEIHHOM YPOBHE C OIMOPOM HA HATJISIHBIE MPECTABICHUS U
KU3HCHHBIA OMBIT ydamuxcs. [Ipu BeiBoge Gopmys 00BEMOB MPSMOYTOJBHOTO Tapayjieenuneaa, TUPaMuabl, TAIUHAPA |
KOHyCa IIHUPOKO NPUBJICKAIOTCS TMPUOIMKEHHbIC BBIYMCICHHUS W HMHTYWTHUBHBIC MPEACTABICHUS YYalIUXCS O MpPeAesIbHOM
nepexoae. OT ydamuxcs MOXHO HE TpeOOBaTh BOCIPOM3BENEHMs BbIBOJA 3TuUX (Gopmyi. BeiBon dopmyisl oObema Imapa
MIPOBOJIUTCS C WCIOJIb30BAHUEM HHTETpana. Ero MOXXHO BBITIOJHUTH B Ka4eCTBE PEIICHMS 33Jlad Ha YpOKax ajareOphl M Hadal
aHanu3a. Matepuai, CBI3aHHBIN C BBIBOJIaMU (POPMYJIbI 00beMa HAaKJIOHHOTO Napayiesienunena u oomei Gopmyibl 00beMOB Tel
BpaIllCHUs, UMEET CIIYKEOHBIN XapaKTep: C €ro MOMOIIbI 3aTeM BBIBOAATCA (GOpMyJsibl 00beMa MPU3MBI U O0BEMa IIapa
COOTBETCTBEHHO.

bonpmmHCTBO 3aaa49 B TCMC COCTABJIAIOT 3aJla4M BBIYHUCIIUTCIIBHOTO XapaKTCpa Ha HCIIOCPCACTBCHHOC IPUMCHCHNUC NM3YUCHHBIX
(bOpMy.]'I, B TOM YHCJIC HCCIIOJKHBIC IIPAKTHYCCKHC 3ada49U.

o O0bembl u moBepxHOCTH TeJ1 BpameHus (11 1)
O06beM nuIMHIpa, KoHyca, mapa. O0beM apoBOro CErMEHTa U CEKTOopa.
[TonsiTue momaan moBepxHoctu. [1momaau 60KOBBIX MOBEPXHOCTEH MUIMHIPA U KOHYCA, TUIOMIAAb CPephl.

OcHnogHas yenb — 3aBEPUINTh CHUCTEMATUUYECKOE H3Y4YEHHE TeJl BpAIlleHUST B TIPOIIECCE pPEIICHUs 3a7ad Ha BBIYUCICHUE
TUIOIIAEH UX TOBEPXHOCTEM.

[ToHsITHE TIOMAAM MOBEPXHOCTH BBOJUTCS C OMOPON Ha HATJISIIHBIC MPEACTABIICHUS yYalIUXCs, a 3aTe€M IOJydaeT CTPOToe
OTpeIeTIicHUE.

[IpakTHyeckass HampaBIECHHOCTh Kypca OIpeaensieTcss OOJbIIMM KOJUYECTBOM 3a/lad NPUKIATHOTO XapakTepa, YTO Hrpaet
CYILLIECTBEHHYIO POJIb B OPTaHU3alUMU TPO(POPUEHTATMOHHON PabOThI C YUAIIUMHUCS.

B xoxe pemieHUS TE€OMETPHUYSCKAX W HECIOKHBIX MPAKTUYCCKHX 3a7ad OT y4Yalluxcs TPeOYyeTCss YMEHHE HENOCPEICTBEHHO
NPUMEHITh U3ydeHHble (Gopmyibl. [Ipu peleHur BBIUMCIUTENBHBIX 334 CIEAYeT IMOAIEPKUBATh JOCTATOYHO BBICOKUMN
YPOBEHh OOOCHOBAHHOCTHU BBIBOJIOB.

IHoBTOpenue (14 1)



KAJIEHAAPHO — TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

Ne ypoka JlomauiHee 3a1aHue aara
Tema ypoka 3 IJIaH paxr
=
Paspnea 1. lloBropenue. Tpuronomerpunueckue pyHkuuu. MHOrorpaHHUKH.
1 JByrpaHHbI{ yroji, Tp€XTpaHHbIN Yrojl, MHOTOIPaHHBIH yroJ r 1
2 [HeuictButenbHble yucina. [loBTopenue. A 1
3 Crenennas ¢ynkuus. [ToBropenue . A 1
4 MHororpansuk r 1
5 ITokazarenpHas ¢pyHknus. [loBTopenue . A 1
6 [pmma. N300paxkeHne IPU3MBL r 1
7 Jlorapudmmueckas gpynkmus. [loropenue . A 1
8 Tpuronomerpuueckue hopmysl. [ToBropenue . A 1
9 [MTocTpoeHue cevueHui IPU3MBI r 1
10 TpuroHomeTpudeckue ypaBHeHus. [loBTopeHwHe . A 1
11 IMocTpoeHue cedeHuit MPU3MBI r 1
12 Bxonnas k.p. A 1
13 O0acTpb ornpezeseHuid U 001acTh 3HAUSHNUI TPUTOHOMETPUYECKUX (DYHKLIHUIA. A 1
14 IIpsimas npusma. r 1
15 OO0nacTh omnpeeleHui U 00JIACTh 3HAYCHUH TPUTOHOMETPHUYESCKIX (PYHKIIHH. A 1
16 [psamas npusma. [apamnenenunen. LieHTpansHas cHMMETpHS HapajuleseuIIe 1a. r 1
17 YeTHOCTh, HEYETHOCTD, TIEPHOIUYHOCTD TPUTOHOMETPHUYECKUX (DYHKIHH. A 1
18 YeTHOCTH, HEYETHOCTD, HEPHOTUIHOCTS TPUTOHOMETPHUYECKIX (QYHKITHIL. A 1
19 [IpsimoyrompHbI napasmienenunes. CHMMETpHS MPSIMOYTOJIBHOTO MapajuIeIenuesia. r 1
20 CaoiicTBa yHKIMN Y=COSX U ee rpaduk. A 1
21 Konmponwvnas paboma Ne 1 no meme «npuzma r 1
22 CgoiicTBa (hyHKIHNN y=COSX U ee rpaduk. A 1
23 CBoiicTBa (hyHKIMH Y=COSX U e¢ rpaduk. A 1
24 IMupamuna. r 1
25 CgoiicTBa GyHKINH y=SiNX U ee rpaduk. A 1
26 IMupamuna. ITocTpoeHue nupaMuabl U €€ MIOCKUX CEUEHHI. r 1
27 CoiicTBa GYHKIMH Y=SINX U ee rpaduk. A 1
28 CaoiictBa ¢yHKIHMH y=tQX 1 e¢ rpaduk. A 1
29 TTupamuma. ITocTpoeHne MUPAMUIBI U €€ IFIOCKUX CCUCHHIMA. r 1
30 CaoiicTBa GyHKIMN y=tgX u ee rpaduk. A 1




31

TIupamupa. [TocTpoenne nupaMuabl U €€ TNIOCKUX CEYEHUN.

r 1
32 TToaroToBKa K KOHTPOJILHOM padoTe 1Mo TeMe « TpUTOHOMETPpUIECKUE (YHKIIHI A 1
33 Koumponsnas paboma Ne 1  no meme «mpuzonomempuueckue QyHKyuu» A 1
34 YceueHHas TUpaMua. r 1
35 [IpousBoaHas A 1
36 [IpaBunbpHas mupamMuaa r 1
37 IIponsBonHas A 1
38 IIpon3BoaHas cTeneHHOM QyHKIIH A 1
39 IIpaBunbHas nupamua r 1
40 [TponsBonHas cTeneHHON QyHKINU A 1
41 [IpaBuibHBIE MHOTOTPaHHHUKH r 1
42 [pasuna muddepeHnrpoBaHUL A 1
43 [MpaBuna quddepeHnnpoBaHms A 1
44 Konmponsuaa paboma Ne 2 no meme «MHOZ0ZPAHHUKUY r 1
45 [MpaBuna nuddepeHnpoBaHms A 1
46 [IpasunbpHBIE MHOTOTpaHHUKH. PaboTa Hax ommOKkaMu. r 1
47 [Ipon3BoHBIE HEKOTOPHIX AIEMEHTAPHBIX QYHKIUH A 1
48 [Tpon3BoIHBIE HEKOTOPBIX IEMEHTAPHBIX (QYHKIHMH A 1
49 Hunuanp. CeueHus IMHIPA IOCKOCTSIMHU. Tr 1
50 [Tpon3BoHBIE HEKOTOPBIX JIEMEHTAPHBIX (QYHKIMH A 1
51 Brmcannas u onricaHHas IPU3MBI r 1
52 I'eomeTpuuecKuii CMBICT IPOU3BOTHON A 1
53 I'eoMeTpUYECKIA CMBICI IPOU3BOHOMN A 1
Pa3nea 2. [IpumeHenne Npou3BOHOM K Hccaen0BaHuI0 pyHkuuii. MHTErpasn.
Tesa Bpamenusi. O6beMbl MHOTOTPAHHHMKOB.
54 Konyc. Ceuenmne KoHyca MIOCKOCTSMHU. r 1
55 I'eoMeTpuyecKkuii CMBICI IPOU3BOTHOM A 1
56 BrnucanHnas v onucaHHas nupaMuibl I 1
57 Pemenue 3agau o teme «IIponsBogHas GyHKITH A 1
58 [ToaroToBKa K KOHTPOJIBHOI pabore mo Teme «IIpomsBogHast QyHKIMM» A 1
59 [Tap. Cedenne mapa miockocTbio. CUMMETpHS 1mapa r 1
60 Konmponvnas paboma Ne 2 «Ilpou3soonan u ee 2eomempuieckuii cCmMulcin A 1
61 KacarenpHas TII0CKOCTS K LIapy. r 1
62 Bospacranue 1 yobiBanue GpyHKINU A 1
63 Bospacranue 1 yobiBanue GpyHKINU A 1
64 KacatenpHast IJI0CKOCTH K IIApy. r 1
65 OKCTpeMyMbl (PYHKITHH A 1
66 KacatenpHast IJI0CKOCTD K IIapy. r 1
67 DKCTpeMyMBbI QYHKITUH A 1
68 [IpuMeHeHre MPONU3BOAHON K HOCTPOCHHIO rpaduKoB (yHKIMH A 1
69 Brmcannble u onMcaHHbIe MHOTOTpaHHUKH. [lepecedenne nByx cdep. I 1
70 [TpumeHeHre MPOU3BOTHON K MOCTPOSHUIO TPadUKOB HYHKITUI A 1
71 0O606mmenue . Tena BpameHus T 1
72 HawnbGonbiee u HanMeHbIee 3HaUCHUE (PYHKIUU A 1




73 HawnbGomnpiiee 1 HauMeHbIIee 3HaYeHNE (PYHKINN A 1
74 Koumponsnas paooma Ne3 «Tena epawenusnn r 1
75 HawnbGomnpiiee 1 HauMeHbIIee 3HaYeHNE (PYHKINN A 1
76 Ioustue o6bpema. OO6BEM MPSIMOYTOIBHOTO MapaJUIeIICITUIIE A, r 1
77 IToaroToBka kK KOHTPOIBHOH padoTe o Teme «IIprMeHeHre MPOM3BOTHON K A 1
UCCJICIOBAHUIO DYHKIIHIDY
78 Konmponwvnasa paboma Ne 5 no meme «Ilpumenenue npouszeo0noii K ucciedo6anuio A 1
dyukyuiy

79 O6BpeM HaKJIOHHOTO NapaJIeNIeIuIeaa r 1
80 IlepBooOpasnas A 1
81 O06BeM PU3MBL. r 1
82 IlepBooOpasnas A 1
83 [IpaBwa HaX0XKIeHAS IEPBOOOPA3HON QYHKIIHI A 1
84 Pemenne 3amad mo teme «O0beM MTHUPAMHUIIBD) T 1
85 [IpaBwia HaX0XKIeHHUS IEPBOOOPA3HON QYHKIHI A 1
86 Pemenne 3amad mo teme «O0BEM MPU3MEBD) T 1
87 [Inomans KpUBOTMHEWHOW TpAaNeNy ¥ WHTETPaj A 1
88 [Inomans KpUBOTMHEWHOW TpAaNeNy ¥ WHTETPaj A 1
89 PaBroBenmukue Tena. O0BeM MUPaMUJIBL. T 1
90 IToaroToBKa K KOHTPOIBHOI padote o Teme «HTEerpam» A 1
91 O0BeM yceueHHOH MUpaMuIb r 1
92 O606menne. aTETpan A 1
93 Koumponvnas pasoma N 4 no meme «Hnumezpany A 1
Pa3nea 3. KomOunaropuka. JjieMeHTHI TeopuH BeposiTHOcTel. O0bemMbl

IMOBCPXHOCTH TEJ BpalllCHUA.

94 Pemenne 3amad mo teme «O0beM MUPaMUIBI» T 1
95 [IpaBuio nponsBeneHMs. A 1
96 Pemenne 3amau mo teme «O0beM MTHUPAMHUIBD) T 1
97 [TepecraHoBKH. A 1
98 [TepecraHoBKH. A 1
99 O0BbeMBI TOJOOHBIX TeIT I 1
100 Pasmenienus. A 1
101 Konmponvnaa paboma Ne 4 no meme «Ob0vempl MHO20ZPAHHUKOE) r 1
102 CoueTaHus U UX CBOMCTBA. A 1
103 CoueTaHus U UX CBOMCTBA. A 1
104 O0BeM NWIMHJPA U KOHYCA. I 1
105 bunom HrroTona. A 1
106 Pemenne 3anau mo teme: «O0bEM IMUTHHIIPA U KOHYCAY. I 1
107 bunom HrroTona. A 1
108 06006menne. KomObuHaTOpHKa A 1
109 Pemenue 3anau mo teme: «O0bEM IMITHHIIPA U KOHYCAY. r 1
110 Konmponvnaa paboma Ne 5 no meme «Komobunamopuxay A 1
111 O6beM mapa. OObEM IapOBOro CETMEHTA M CEKTOpa r 1
112 CoObITHs A 1
113 KomOunarus cobbituii. [IpoTHBOIOIOKHOE COOBITHE. A 1
114 Pemenue 3amau mo teme «O0beM 1rapay T 1




115 BepositHOCTE COOBITHS. A 1
116 ITnomaas OOKOBOI MOBEPXHOCTH IMIIMHIPA U KOHYCa T 1
117 BepositHOCTE COOBITHS. A 1
118 CrnoxeHne BepOsITHOCTEA. A 1
119 Pemenne 3amau o teme: «I1mommae O0KOBOI MOBEPXHOCTH IMIIMHPA M KOHYCA T 1
120 CrnoxeHne BepOsSITHOCTE. A 1
121 Pemenne 3amau o teme: «l1mommae O0KOBOI MOBEPXHOCTH IMIMHAPA 1 KOHYC)» T 1
122 HezaBrucumele coObITHS. YMHOKEHHE BEPOSITHOCTEH. A 1
123 CraTrcTideckas BEpOsITHOCTh A 1
124 ITnomans chepst T 1
125 CraTrcTideckas BEpOsITHOCTh A 1
126 Konmponvnasa paboma Ne 5 no meme «O6vemvl u nogepXHOCMU mell 8DAU{EHUA) r 1
127 O6006meHre. DIEMEHTH TEOPHH BEPOSITHOCTEH. A 1
128 Koumponvnas paboma N 6 no meme «Inemenmol meopuu 6eposmuocmeny A 1
129 OO0BeMBI 1 IOBEPXHOCTH TeJ BpalleHUs. AHAIU3 K.p. r 1
Paznen 4. CraTucruka.

130 Crny4aliHpIC BEJIMYHHBL A 1
131 Tpeyronsaukn. IloBTOpeHHE r 1
132 Crny4aliHpIC BEJIMYHHBL A 1
133 IeHnTpasisHBIC TCHICHINH. A 1
134 Tpeyronpaukn. IloBTOpeHHE r 1
135 IlenTpanpHbIe TEHACHIINY. A 1
136 Tpeyronbuuku. [ToBropenue. r 1
137 Mepsi pa3bpoca. A 1
138 006061menue. CraTucTrka A 1
139 UeThIpexXyroJbHUKN r 1
140 Koumponsuaa paboma Ne 7 no meme «Cmamucmurxay A 1
Paszgea S. IloBTropenue

141 IToropenue. Tpuronomerpuueckie QyHKIHH. A 1
142 IToropenue. Tpuronomerpuueckie QyHKIHH. A 1
143 IToBTopenue. Tpuronomerpuueckue QyHKIHH. A 1
144 IToBropenue. IIpou3BoiHas U €€ FTeOMETPUYECKUNA CMBICIL. A 1
145 TToBTopenue. [Tpon3BoHAS 1 €€ TEOMETPUIECKHII CMBICIL. A 1
146 TToBTopenue. [Tpon3BoHAS 1 €€ TEOMETPUIECKHII CMBICIL. A 1
147 IToBTopenue. [IpumeHeHNE TPOU3BOAHOM K HCCIICTOBAHMIO (DYHKITHIA A 1
148 IToBTopenue. [IpumeHeHNE TPOU3BOAHOM K HCCIICTOBAHMIO (DYHKITHIA A 1
149 IToBTopenue. [IpumeHeHNE TPOU3BOAHOM K HCCIICTOBAHMIO (DYHKITHIA A 1
150 TToBTOpenue. MuTerpan . A 1
151 IosTopenune. Muterpai . A 1
152 ITorTopenune. Kombunatopuka A 1
153 Hmozosas konmpoivnas paboma. A 1
154 UYeThIpeXyroabHUKU r 1
155 BexTopsl r 1
156 ITapaniensHOCT U NEPIEHAUKYISIPHOCTb B IPOCTPAHCTBE r 1
157 ITpusma r 1
158 IMupamuna T 1




159 Tena BpaleHus r 1
160 Pemenue 3amau ET'D T 1
161 Pemenne 3agau ETD T 1
162 Pemenne 3amau EI'D T 1
163 Pemenne 3amau EI'D T 1
164 Pemenne 3amau EI'D T 1
165 Pemenne 3amau EI'D T 1
166 Pemenne 3amau EI'D T 1
167 Pemenne 3amau EI'D T 1
168 Pemenne 3amau EI'D A 1
169 Pemenne 3amau EI'D A 1
170 Pemenne 3amau EI'D A 1

Hmozo 170 u,




HOPMBI OIIEHKHY 3HAHU, YMEHUI1 U HABBIKOB
OBYYAIOLIINXCS

OueHKa NMMCbMEHHBIX KOHTPOJBLHBIX PA00T 00VUAIOIIMXCH 10 MATEMATHKE.

Omeem oueHugaemcsa OmmemKou «5», eciu:
PaGora BEIIOIHEHA MOJHOCTHIO;
B JIOTHYECKHUX PACCYXKJICHUSIX U 000OCHOBAHHMH PEILICHHS HET TPOOETIOB U OIIHOOK;

B PELICHUM HET MaTeMaTUYECKHX OUIMOOK (BO3MOKHA OJJHA HETOYHOCTH, OTHCKA,
KOTOpasi He SABIIAETCS CIEACTBUEM HE3HAHHUS WM HEIMOHUMaHHUS Y4eOHOTO
MaTepHuana).

Ommemka «4» cmagumcsa 6 ciedyrouux cayuanx:

paboTa BBHIMIOJIHEHA MOJIHOCTHIO, HO 0OOCHOBAHMS I1aroB PEIICHUs HEJOCTATOYHBI
(ecnu ymeHHe 0OOCHOBBIBATh PACCYKJCHUS HE SIBJISIIOCH CIEIUAIBHBIM 00BEKTOM
MPOBEPKH);

JIOTIYIIEHBI OffHA OMIMOKA MJIM €CTh JBa — TPU HEAOYETA B BBHIKIAAKAX, PUCYHKAX,
yepTexxax WM rpadukax (eciad 3TH BUAbl pabOT HE SBISJIUCH CIELUATbHBIM
0OBEKTOM ITPOBEPKH).

Ommemka «3» cmaeumca, eciu:

JomymieHo  GoJsiee OnHOM OmMMOKKM WM 0Oojiee JABYX — TpeX HEIOYETOB B
BBIKJIQJIKAaX, dYepTexkax Wi rpadukax, HO oOydvarouuiics obOmagaer
00513aTeILHBIMUA YMEHUSIMH T10 IPOBEPSICMON TeMe.

Ommemka «2» cmasumcs, eciu:

JlomyiieHbl  CyLIECTBEHHbIE OIIMOKHM, MOKa3aBIIME, YTO OOydaroluics He
o0nafaeT 00s3aTebHBIMU YMEHUSIMU 110 JAHHOM TeMe B MOJTHOM Mepe.

Ommemka «1» cmasumcs, ecau:

Pabora mokasajia mOJHOE OTCYTCTBHE Yy O0y4arouierocsi o0s3aTeabHbIX 3HAHUHN U
YMEHHI TI0 MPOBEPSIEMON T€MEe WM 3HAYUTENIbHAs 4acTh pabOThl BBIIOJIHEHA HE
CaMOCTOSITENIEHO.

Yuutenb MOXET MOBBICUTH OTMETKY 3a OPUTMHAJIBHBIA OTBET Ha BOMPOC WIIU
OpPUTMHAJIBHOE pELICHUE 337a4d, KOTOpbIe CBUAECTEIBCTBYIOT O BBICOKOM
MaTEeMaTUYECKOM Pa3BUTUU 00YYalOIIErocs; 3a perieHue 0oJiee CI0KHOW 3ajaun
WIM OTBET Ha OoJjiee CIOXHBIA BOIMPOC, TNPEIJIOKEHHbIE O00ydYaromeMycs
JOTIOJTHUTEIHHO TTOCJIE BHITIOTHEHHUS UM KaKUX-TH0O0 IPYTUX 3aaHHM.

OueHKAa VCTHBIX OTBETOB 00VYAIOIIUXCS.




Omeem oyenuesaemcs ommemrkou «5», ecjiu y4€HUK:

[lonmHO  packpbul coOjep)kaHHE Marepuaga B 00beMe, MNPeaTyCMOTPEHHOM
MpOrpaMMOi U Y4EOHUKOM

U3JIOKUII MaTepuail TPaMOTHBIM SI3bIKOM, TOYHO HCIOJB3Yyd MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OMPE/ICICHHON JIOTHYECKOM MOCIIeI0BATENHHOCTH;

MPaBUJIBLHO BBITTOJHUWI PUCYHKH, YEPTEXH, TpaduKH, COMYTCTBYIOIINE OTBETY;

IMoKa3aJl YMCHHUC WILIFOCTPUPOBATH TCOPHUIO KOHKPCTHBIMU IIPUMCPAMU, ITIPUMCHSATD
€€ B HOBOM CUTyalluu IIPH BBIITOJIHCHUHU ITPAKTHYCCKOI'O 3a/IaHNA;

IIPOJAEMOHCTPUPOBAJl 3HAHUE TEOPUM PAHEE HU3YUCHHBIX COMYTCTBYIOLIUX TEM,
c(hOpMUPOBAHHOCTh M YCTOMUYHMBOCTH HCIOJB3YEMbIX IPU OTBETE YMEHUU U
HAaBBIKOB;

OTBCYaJI CaMOCTOATCIIBHO, oe3 HaBO/AIIUX BOIIPOCOB YUUTCIIA,

BO3MOKHBI OHA — ABC HCTOYHOCTH IIPH OCBCIICHHC BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAJIKaX, KOTOPBIC YUCHHUK JICTKO UCITPABWII ITOCJIC 3aMCUYaHUS YIUTCIIA

Omeem oyenueaemcs OMmMemKou «4», CCJIIM  YAOBJICTBOPSACT B OCHOBHOM
Tpe6OBaHI/IHM Ha OIICHKY «5», HO IIPpHU 3TOM UMCCT OJJHUH N3 HCIOCTATKOB!

B U3JI0)KEHUW  JOMyIIeHbl  HEOONbIIME MpoOeNbl, HE HCKa3UBILIEE
MaTEMaTUYECKOEe COJIEpKAHUE OTBETA,

A0OMMYIICHBI OJJUH — ABA HEAOYECTA TP OCBCIICHUKU OCHOBHOI'O COACPKAaHUA OTBCTA,
HCIIPABJICHHBIC ITOCJIC 3aMCUaHUs YUUTCIIA,

AOITYIICHBI omroOKa uiau 0osee ABYX HCAOYCTOB IIPpHU OCBCUHICHHUHN BTOPOCTCIICHHBIX
BOIIPOCOB WJIHM B BBIKJIAJAKAX, JICTKO HCIIPABJICHHBIC ITOCJIC 3aMCUaHU YUUTCIIA.

Ommemka «3» cmagumcsa 6 ciedyiouux cayuanx:

HEIMOJIHO  PACKPBITO  COJAEp)KaHWE  Marepuana  (COoAEpX aHUE  M3J0KEHO
dbparMeHTapHO, HE BCErjaa MOCIEOBATENbHO), HO IMOKa3aHO 00Ilee MOHUMAaHHE
BOIIPOCA M IPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIE IS YCBOEHMS
nporpaMMHoro Marepuaina (ompeneneHbl «TpeOoBaHMSIMH K MaTeMaTHYECKOU
MOATOTOBKE yUYalllUXCs» B HACTOSIIIEH IpOorpaMMe 1Mo MaTeMaTHKeE);

HMCIIUCDh 3aTPYAHCHUA WJIN JOIMYIICHBI OIIIMOKY B OIIPCACIICHUU MaTeMaTUUYECKOM
TCPMHUHOJIOTHHU, YCPTCIKAX, BbIKJIaJAKaX, HCIIPABICHHBIC IIOCJIC HCCKOJIBKHUX
HaBOJAIIUX BOIIPOCOB YUUTCIIA

YUCHHK HC CIpaBHICA C INIPHUMCHCHHEM TCOPHU B HOBOH CUTyalluu IIpHu
BBIINIOJIHCHHUHN IIPAKTUYCCKOI'o 3aJaHHsA, HO BBIIIOJIHUII 3addaHUs 0053aTEJILHOTO
YPOBH: CIIOKHOCTH 110 HaHHOﬁ TEMC,



[P JOCTATOYHOM 3HAHUU TEOPETUUYECKOI'O0 MaTepuaja BBbISBIEHA HEJOCTATOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» cmasumcs 6 c1e0yIouux cayuasnx.
He packpbIiTo OCHOBHOE cojiep:kaHKre yueOHOro MaTepuana;

OOHapy>KeHO HE3HAaHHME YYEHUKOM OoJblIeil win Hauboyiee BaXKHOW YacTH
y4eOHOro MaTepuana;

JONYIIEHbl OMMOKM B  ONPEACIICHUU  [OHATUH, TMPU  HCIOJIb30BAHUU
MaTEeMaTHYeCKON TEPMHHOJOTHH, B PHUCYHKAaX, YepTekax Wid rpapukax, B
BBIKJIAJIKAX, KOTOPbIE HE MCIPABJIEHBI IIOCJIE HECKOJBKMUX HABOJIAIIUX BOIPOCOB
YUUTEIS.

Ommemka «1» cmaeumcsa, ecnu:

YUYEHHK OOHapyXWJI MOJHOE€ HE3HAHWE M HENOHMMAaHUE HU3y4aeMoro y4deOHOro
MaTepuala Wi HE CMOI OTBETUTh HU HAa OJUH W3 IIOCTaBIEHHBIX BOIPOCOB IIO
U3YYEHHOMY MaTepHuary

O0mas kiaccupukanus omMOOK.

[Ipu oreHke 3HAHWH, YMEHHUH W HAaBBIKOB YyYalUXCS CJICAYyeT YYHUTHIBATH BCE
omnOku (rpyobie U HErpyObie) U HETOUETHI.

I'pyObIMu cHUTAOTCH OIIUOKH:

HE3HAHWE OIPEACIICHUS OCHOBHBIX TIOHATHH, 3aKOHOB, TIPaBWJI, OCHOBHBIX
MOJIOKEHUIN Teopuu, He3HaHHe (HOpMYII, OOIMICTIPUHATHIX CUMBOJIOB 0003HAYCHUI
BEJTUWYMH, CIMHUI] UX U3MEPEHUS;

HE3HAHWE HAMMEHOBAHMM €IMHUI] U3MEPCHUS;

HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE;

HEyMEHHUE TIPUMECHSTh 3HAHUS, aJITOPUTMBI JUTsI pEIICHUS 33]1a4;

HEYMEHHE JIeJIaTh BBIBOJBI U 00OOIICHHUS;

HEYMEHUE YUTATh U CTPOUTH TPaduKH;

HEYMECHHE TI0JIb30BaThCS TIEPBOUCTOYHUKAMH, YICOHUKOM U CIIPAaBOYHHKAMHU;
MOTEPs KOPHS WJIM COXPAHCHHUE ITOCTOPOHHETO KOPHS;

otOpaceiBaHuE 03 0OBSICHEHUI OJTHOTO U3 HUX;

pPaBHO3HAYHBIE UM OITUOKU;

BBIYUCIUTEIbHBIC OIMOKHU, €CIIM OHU HE SIBIISIOTCS OIKCKOM;

JIOTUYECKHE OLIHUOKHU.



K HerpyObIM ommmmOKkam cjieayer OTHeCTH

HETOYHOCTh (POPMYJIHUPOBOK, OMpEEICHUIN, TOHITHI, TEOpUid, BbI3BaHHAs
HETMOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIEMOro MOHITHUSL WM 3aMEHOM
OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

HETOYHOCTH Tpaduka;

HEpaIMOHAJIbHBIN METO/I pEeUICHUS 3a/1a4d UM HEJOCTATOYHO MPOJAYMAaHHbIN TIIaH
oTBeTa (HApyIIEHWE JIOTUKH, T[OJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIIEHHBIMMU);

HEpalMOHAIBHBIE METO/IbI pabOThI CO CIIPABOYHOM M IPYTOW JIUTEPATYPOK;

HEYMEHUE PEelaTh 3a/1a4y, BBINOJIHATh 33/IaHUS B OOIIEM BUJE.

Henoyeramu sBJsoTCA:

HEpalMOHAJIbHBIE IPUEMbI BBIUNCICHUN U IPe0Opa30BaHui;

HEOpE)KHOE BBINIOJHEHUE 3aMKMCEH, YEPTEKEN, CXEM, TpaUKOB.
YYEBHO-METOANYECKHE KOMIIVIEKTbBI

Jis yunress:

1. Amumos II. A. Anrebpa 1 Hayana aHanuza. YuyeOHuk st 10-11 kinaccos
oOmieoOpa3zoBarenbHbIX yupexaeHuil. M., «IIpocsemenuey, 2019.

2. T'eometpus 10-11. YueOHuk 11 001ieo0pa3zoBaTeIbHBIX YUPEKIACHHUM. A.
B. Iloropenos [u ap.]. - M.: IIpocBemenue, 2019.

3. bypmuctpora T.A. Anrebpa u Havasa MaTeMaTuyeckoro ananuza. 10 - 11
kJjaccel. Paboune nporpaMmbl 00111€00pa30BaTENbHBIX YUpeKACHUN. M.,
«IIpocBemenuer, 2018.

4. bypmuctpoBa T.A. I'eomerpus. 10 - 11 knaccel. Paboune nporpamMmel
o01eoOpa3oBaTenbHBIX yupexaenui. M., «IIpocsemienuey, 2018.

5. PabGoune nporpammsl o reometpun. 7-11 knaccel CocraButens: H. ©.
["aBpunosa — M.: Bako, 2011.

6. llabynun M. U. u np. Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAJIU3A.
Hunaktudeckue matepuansl 10 u 11 knacesl. M., «IIpocBenienuey, 2017.

7. TkauéBa M. B. u np. Anrebpa u Havyasia MaTEeMaTUYECKOTO aHAJIN3A.
Tematnueckue tectol. 10 u 11 kimaccel. M., «IIpocBemienuey, 2017.

8. TkauéBa M. B. u np. Anrebpa u Havyasia MaTEMaTUYECKOTO aHAJTN3A.
Mertonnueckue pekomenganuu. 10-11 knaccel. M., «IIpocBemenue», 2017.



9. CamocrosTenbHbIC U KOHTPOJbHBIE pad0Thl. Anredpa U Havasna aHanuza, 10-
11 xmacc. / A. I1. Epmosa, B. B. 'ono6oponbsko. — M.: Unekca, 2016.

10.CamocTosiTenbHbIE B KOHTPOJbHBIE padoThl. ['eomerpus, 10, 11 kmacc. / A.
[1. Epmora, B. B. 'ono6opoasko. — M.: Unekca, 2016.

11. Innaktudeckue matepuansl o reometpuu 10, 11 kimaccel. B.I'. 3uB.
Mocksa, «IIpocBemenuey, 2013 roa.

12.TIpoBepounbie paboThI ¢ 3eMeHTaMu TecTupoBanus. ['eomerpus 10, 11.
C.B. I'anaeB. «JIunei», 2010 rox.

13.T'eometpusi: padouas Tetpans ans 10, 11 knaccos. / B.®. byry3os, ['mazkos
O.A. M.: ITpocsemienue, 2012.

14. lunaktudeckue Marepuanisl o reometpuu yist 10, 11 xnaccos. C.b.
Becenosckuii, Mocksa, «IIpocsemienue», 2011 rog.

15.HacronbHas kaura yuutens matematukud. M.: OOO UznarensctBo «ACT»:
OO0 M3parenbcTBO «AcTpenby, 2013;

16.5.I". 3uB, B.M. Meiinep, A.Il. baxanckuii. 3ajgaun mo reometpuu st 7 — 11
kiaccoB. — M.: [Ipocsemenue, 2013.
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