MHHHCTEPCTBO NPOCBEMEHUSI POCCUMCKOMN ®EJIEPALIUA
Munucreperso obpazosanus u naykun Pecny6aukn larecran
MP "Byiinakckuii paiion"
MBOY "Byrjienckas COUI um. HLH.Iuxcanaosa"

e
.

PACCMOTPEHO COI'JTACOBAHO

MO yuutenei 3amecTuTenb AMpEKTOpa

> o VBPﬂ A
Taraesa 3.K W N e f

ITpukas Nel ot «31» asrycra le(auﬁo':;amaa A [puxasz Nel52 or «31»

)
2023 r. [lpuxas Nel ot «31» aprycra  Brycra 2023 r. %
2023 r.

Pabovas nporpamma yuebroro
npeapeTa «fAnrebpas Anvmos L. A

Ana obygwarowmxen 10-11 knaccos

byraen 2023r.



PABOYASA ITPOT'PAMMA.

MATEMATHKA 10-11 KUIACC

(AJITEBPA: Anumog I11. A.;.)
MOSICHUTEJIbHAS 3AIIMCKA

Paboyas mporpamma mo maTeMaTtuke Ui CpeHEero oOmero oopazoBaHusl pa3paboTaHa Ha OCHOBE (yHIAMEHTAJIBLHOTO sijipa o0mero oOpa3oBaHus U B
cootBeTcTBUU ¢ TpeboBanusMu ®I'OC k cTpyKType U pe3yibTaTaM OCBOCHUS OCHOBHBIX 00pa30BaTENbHBIX IPOTpaMM CpeaHero oomero oopazoBanus. B Hux
co0Jr01aeTCsl MPEEMCTBEHHOCTD € IPUMEPHOM pabouei mporpaMMoi OCHOBHOTO 001ero oopa3oBaHus.

Jnia peanuzanuu paboueit mporpaMMBbl UCHIONb3YeTCs YU€OHO-METOUUECKUNA KOMIUIEKT, BKITFOUAIOLTHIL:

1. Amumos II.A. Anrebpa n Hayana ananuza. YueOoHuk st 10-11 kmaccoB o6meoOpa3oBaTenbHbIX yupexkaenuit. M., «IIpocsemienuey, 2017.
2. T'eomerpus 10-11. Yuebnuk mist o0meoOpa3oBarenbHbiX yupesxaennii. JI.C. Atanacsas [u ap.]. - M.: [Ipocsemenne, 2014.

3. bypmuctposa T.A. Anre6pa u Hadana mateMarudeckoro anamusa. 10 - 11 kmaccel. Paboune mporpammel 001ieo0pa3oBaTeabHbIX yapexkaeHUH. M.,
«IIpocsemmennen, 2018.
Bypmuctposa T.A. I'eomerpusi. 10 - 11 ximaccel. Paboune mporpammsel 001eo0pa3oBaTeabHbIX yupexaeauii. M., «[IpocBemenuey, 2018.
Paboune nporpammel 1o reometpun. 7-11 kimaccel CocraBurens: H. @. ['aBpunora — M.: Baxko, 2011.

TkauéBa M. B. u np. Anrebpa u Hadayia MareMaTuueckoro ananmza. Temarudeckue TecThl. 10 1 11 kmaccel. M., «IIpocBemenue», 2017.
Txauésa M. B. u np. Anrebpa u Hayajla MaTeMaTHYECKOTro aHam3a. Metoaudeckue pekoMmenaanuu. 10-11 kmaccel. M., «IIpocBemenuey, 2017.
9. T'eomerpus, 10-11 kmacc. CamocTosTenbHbIe B KOHTpOJbHBIE paboThl / A. I1. Epmosa, B. B. 'ono6opoapko. — M.: Unekca, 2016.
10. 3uB b. I'. 'eomerpus: nunaktuueckue Mmarepuaisl s 10, 11 kimacca. — M.: [Ipocsemenue, 2014,
11. Caaksn C. M. Iloypounslie pazpabotku 10—11 knaccsl /C. M. Caaksn, B. ®@. Byry3oB. — M.: Ilpocemienue, 2014.
12. 3uB b. I'. 3agauu o reomerpun s 7—11 knaccos/ b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M: IIpoceemenne, 2014.
13. I'nazkoB 0. A. I'eometpusi: pabouas terpaap a1 10 knacca / FO. A. I'maskos, U. U. FOauna, B. @. Byry3zoB. — M.: Ilpocsenienue, 2014.
14. I'nazkoB 0. A. I'eometpusi: pabouas terpaap a1 11 kinacca / FO. A. I'mazkos, U. U. FOquna, B. ®@. Byry3oB. — M.: Ilpocsenienue, 2014.
15. JlutBunenko B. H. 'otoBumcs k EI'D. 10, 11 knaccel. — M.: IIpocBemenue, 2014.
[IpakTHyeckas 3HAYMMOCTH IIKOJBHOTO Kypca MaTeMaTUKH OOYCJIOBIEHA TEM, YTO €ro OOBEKTaMHU SIBIISIOTCS OTHOIICHHS JIEHCTBUTEIBHOTO MUDA.

Martemaruueckass MOATOTOBKa HeO0OXoauMa AJisi MOHMUMAHMS TMPHUHIMIIOB YCTPOWCTB M HCIIOJIb30BaHUS COBPEMEHHOUW TEXHHKH, BOCIPHUSATHS HAYYHBIX U
TEXHUYECKUX MOHATUM U ujed. MaremaTuka sIBASETCS SI3bIKOM HAyKU U TeXHUKH. C ee MOMOIIbI0 MOJCIHUPYIOTCS M W3Y4alOTCs SIBICHUS U TPOLECCHI,
MIPOUCXOSIINE B IPUPOJIE.
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6. [aGynun M. U. u np. Anrebpa u Hadayia MaTreMaTudeckoro aHaimsa. Jlunakruaeckue matepuansl 10 u 11 xkimacceel. M., «IIpocBemenue», 2017.
-
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Kypc maTematuku sBisieTcss OTHUM M3 OMOPHBIX KYpPCOB CTapIIel IMIKOJBI: OH 00eCreuynBaeT M3y4eHue APYruxX AUCHUIUIMH. B mepByro odepens 3TO
OTHOCHTCS K TpEJIMETaM eCTECTBEHHO-HAYYHOTO LUKJA. Pa3BUTHE JIOTHYECKOTO MBIIUICHUS YYAIIUXCs MPH M3YYEHUH MATEMATHKH CIIOCOOCTBYET YCBOCHHUIO
IPEeJMETOB TyMaHUTapHOro Lukia. [IpakThyeckne ymMeHHsl M HaBBIKM MaTEMaTHYEeCKOTO XapakTepa HEOOXOAMMBI Ui TPYIOBOW M MpodeccHOHAIbHON
MOJTOTOBKH HIKOJBHUKOB. [Ipy 0OyueHHMHM MaTeMaTHKH (OPMHUPYIOTCS YMEHHS M HaBBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAHUE CBOEH PabOTHI, TOUCK
paloHaIbHBIX IYTEH €€ BBIMOJIHEHMS], KpUTUYECKAsl OLIEHKa pe3ysibTaToB. B mpouecce o0ydeHus MKOJbHUKH JTOJKHBI HAYYUTHCS U3J1araTh CBO U MBICIH SICHO
Y MICUEPITBIBAIONIE, TAKOHUYHO U €MKO, IPUOOPECTH HABBIKM YETKOTO, AKKYPaTHOTO U TPAMOTHOTO BBHITIOJHEHHUS MAaTEeMAaTHUYECKUX 3aITUCEH.

B cootBerctBumM ¢ npunstoi KoHcTuTynueil pa3BuTusi MaremaTHueckoro odpaszoBanus B Poccuiickoil @enepanuu MaTemMaTHueckoe oOpa3zoBaHHeE
JIOJIKHO pellaTh CJAEAYIONINE KIIOUeBbIe 3aauu:

— TPENOCTaBIATH KaXKIAOMY 00y4aromeMycsi BO3MOKHOCTb TJOCTHKEHUS! YPOBHSI MAaTEMaTUUECKUX 3HaHUN, HEOOXOAUMBIX JUIsl albHEeHIeN yCeHOn

YKU3HU B OOIIIECTBE;

— o0ecneuynTh HEOOXOJUMOE CTPAHE YHCIIO BBITYCKHUKOB, MaTeMaThyeckas MOJArOTOBKA KOTOPBIX JOCTaTOYHA JUIsl MPOJBHXKEHUS 0Opa3oBaHUs B
Pa3IMYHbIX HAIPABJICHUAX M JJISl IPAKTUUECKOMN NeATeNbHOCTH, BKIIIOYas MPENo aBaHUs MaTeMaTUKU, MaTeMaTUYECKUE UCCIIeJOBaHUs, paboTy B
chepe nHGOPMAITMOHHBIX TEXHOJIOTUH U JIP.;

— B OCHOBHOM OOIIIEM U CpeHEM 00IIeM 00pa30BaHWU HEOOXOAUMO MPEAYCMOTPETh MOATOTOBKY OOYUYaIOIIMXCS B COOTBETCTBUM C MX 3apocaMu K

YPOBHIO MOATOTOBKH B c(pepe MaTeMaTuyecKkoro 00pa3oBaHusl.
COOTBETCTBEHHO BBIAEISIOTCS TPU HaIpaBieHHs TpeOOBaHMM K pe3yabTaT MaTeMaTHYeCcKOro o0O0pa3oBaHUs: MPAKTUKO—OPUEHTHPOBAHHOE

MaTeMaTH4ecKkoe oOpazoBaHHMe (MaTeMaTHKa ISl JKW3HM), MaTeMaTHKa JUIS HCIIONB30BaHHS B MPO(eccHu, He CBA3aHHOW C MATEeMAaTHUKOW, TBOPYECKOE
HarpaBJICHUE, HA KOTOPOE HAIIEICHBI Te 00yJaronuecs, KOTOPbIE TNIAHUPYIOT 3aHUMAThCS TBOPYECKON M HCCIIeIOBATEIBCKON paboTON B 00JIACTH MaTeMaTHKH,
(hU3UKH, SKOHOMUKH U JIPYTUX 00JIaCTAX.

B cootBerctBHM ¢ 3akoHOM «OO0 oOpasoBanum B Poccuiickoit ®enepammm» (cT. 12 m. 7 opraHm3anud, OCYIIECTBIISIONIME 00pa30BaTEIIbHYIO

JeATeNbHOCTh, PEATH3YIOT 3TH TpeOOoBaHHS B 00pa30BaTEIBLHOM IPOIIECCE C YYETOM NMPHUMEPHON OCHOBHOW 00pa30BaTEIbHOW MPOTrpaMMbl KaK Ha OCHOBE
yu4eOHO-METOIMIECKUX KOMIUIEKTOB COOTBETCTBYIONIETO YPOBHs, BXOoIsamux B Denepanpubiii nepeueHb MOuH P®, Tak 1 ¢ BO3MOXHBIM HCIOJIb30BaHUEM
WHBIX HICTOYHUKOB yueOHOH nHpopmaruu (yaeOHO-METOIMYECKHEe TOCOoOUsI, 00pa3oBaTEeIbHBIC TOPTAIBI M CAUTHI U Jp.).
B cooTBeTcTBUM ¢ TpeOOBaHUSIMH B MPOTPaMME BBIJICIICHBI JBa YPOBHsI: 0a30BbIH M MpodMIbHBIA. JlaHHAs MporpaMma IMOJIHOCTBIO OTpaXkaeT 0a30BBIA U
Npo(UIBHBIA YpPOBEHb MOJATOTOBKU IIKOJBFHUKOB MO pazaenaM mporpaMMbl. OHa KOHKPETH3UPYET COJEpKAHUE TeM 00pa30oBaTENbHOTO CTaHIapTa U JaeT
MPUMEPHOE pacipe/esicHie Y4eOHbIX YacoB 0 pa3jiesiaM Kypca, TJIaBHOW LENbI0 KOTOPOTO SIBIISIETCS pa3BUTHE peOeHKA KaK KOMIICTEHTHOM JIMYHOCTH IyTeM
BKIIFOYCHHUSI €r0 B PAa3JIMYHBbIC BUJbI IIEHHOCTHOH YEJIOBEUECKOW JEATENILHOCTU: yueOa, MO3HAHWE, KOMMYHHKAIUS, MPO(eCcCHOHAIBLHO-TPYIOBOW BBIOOD,
JMYHOCTHOE CAaMOPA3BUTHUE, [ICHHOCTHBIEC OPUCHTALINH.

OBIIAA XAPAKTEPUCTHUKA KYPCA B 10-11 KITACCAX

MaremMaTuueckoe O6p8.30BaHI/Ie B CpCI[HGfI HIKOJIC CKIIAABIBACTCA U3 CICAYIOIIUX COACPKATCIBbHBIX KOMIIOHCHTOB (TO‘{HLIC Ha3BaHUA
6J'IOKOB)I aflzeﬁpa; Hauana aHanu3da; 2e0Mempus; 3J1eMeHn bl KOM6ulmm0pul<u, meopuu 3ep0}1mﬂocmeﬁ, cmamucmuku u 1o2uku. B ceoei COBOKYITHOCTH
OHHU OTPAXKAIOT OOoratblii OIBIT O6yLICHI/I$I MaTeMaTHKe B HaIlleh CTpaHC, YIUTBIBAOT COBPCMCHHBIC TCHACHIINU OTE€YECTBEHHOU U 38.py6€)i(HOI>i IIKOJIbI 1
MO3BOJIAIOT p€ain30BaTh IMOCTABJICHHBIC TICPC]] IIKOJIbHBIM 06p8.30BaHI/IeM S Ha I/IH(bOpMaI_[I/IOHHO CMKOM U MPAKTUYCCKU 3HAYMMOM MaTCpHraJIC. Ot
COACPKATCIIbHBIC KOMIIOHCHTBI, pa3BUBAACh HA MPOTAKCHUU BCEX JICT 06y‘ICHI/I${, €CTCCTBCHHBIM 06pa30M MEPCIVICTAIOTCA U B3aHMOHCﬁCTBy10T B y‘ICGHBIX



Kypcax. J{s mpoAyKTUBHOM eATEeIHHOCTH B COBPEMEHHOM MUPE TpeOyeTcst JOCTATOYHO MPOYHAsi MaTeMaTHYECKasi MOAr0ToBKa. KaxaoMy 4enoBeky B
CBOEH KU3HU MPUXOUTCS BBINOJHATh CI0KHBIE paCUEThl, BJIAJIETh PAKTUYECKUMHA MAaTEMATHYECKUMU ITPUEMAMM.

AunreOpa u Havasia aHajaM3a — OJIMH U3 BAXHEUIIMX KOMIIOHEHTOB MaTeMaTHYECKOro 00pa30BaHusl, HEOOXOAUMBIH ISl MPHOOPETEHUST KOHKPETHBIX
3HAaHUH U NPAKTUYECKN 3HAYMMBIX YMEHHUH, (POPMHUPOBAHUS S3bIKA OTIMCAHUS 0OBEKTOB OKPYKAIOIIETO MUPA, JJISl Pa3BUTHSI IPOCTPAHCTBEHHOTO
BOOOpaXEHHUs, HHTYUIIUN, MATEMATUIECKON KYJIbTYphI YUaIIHXCsl.

Anzebpa u nauana mamemamuuecKko2o anaau3a HaleaeHa Ha GOPMUPOBAHNE MATEMAaTHYECKOTO amnapaTa Uil pelIeHns 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, OKPY)KAIOLIEH peabHOCTH. SI3BIK anredpsl O UEPKUBACT 3HAUEHUE MAaTEMAaTHKU KaK S3bIKa JUIS TOCTPOSHHSI MaTEMAaT MUYECKUX MOJIENIEH,
IIPOLIECCOB U ABJIEHUH peaabHOro Mupa. OJHON U3 OCHOBHBIX 3ajjad U3YUEHUs alnreOphl sIBISIETCS pa3BUTHE AITOPUTMHUECKOTO MBILUIEHHUS, HEO OXOIMMOTO, B
YaCTHOCTH, JUIsl OCBOCHMSI Kypca HH(OPMATUKH; OBJIaICHUE HAaBbIKaMU JIEyKTUBHBIX paccyxaeHui. [IpeoOpa3oBaHrne cMMBOINYECKUX ()OPM BHOCHUT CBOI
crenu(prUUecKuil BKJIaJ B pa3BUTHE BOOOPaKEHUsI, CHOCOOHOCTEH K MaTeMaTnyecKoMy TBOpUecTBY. [[pyroii BaxxHOM! 3a1auell n3ydeHus anreopsl sBiseTcs
MOJIy4Y€HUE IKOJbHUKaMU KOHKPETHBIX 3HAHUN O (PYHKIMAX KaK BayKHEHIIeH MaTeMaTHUYeCKON MOJIeNIN TSl OTMCAaHUs U UCCIIEI0BaHUs Pa3HOOOpa3HbIX
IIPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIMATIBHBIX, IEPUOIUUECKHUX U JIP.), A1 (GOPMUPOBAHUS y YUALIUXCS IPEICTABICHUHN 0 posin
MaTeMaTHKU B Pa3BUTHH LIMBUIIN3ALUU U KyIbTYphl. M3yueHue anreOpsl 1 Hauaj aHalu3a BHOCUT BKJIaJ B pa3BUTHE JIOTMUECKOTO MBIIIEHHUS, CIIOCOOCTBYET
ACTETUYECKOMY BOCIIUTAHHIO YeJIOBEKa, MOHUMAHHIO KPAacOThl U U3SIIECTBA MATEMAaTHUYECKUX PACCyKJIEHUH, BOCIIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHHUIO
uzaen cumMmerpun. Kpome toro, ocHOBHOI 3a1aueil Kypca anredpsl U Hayall aHaJIn3a SBJSIETCS HEOOXOIMMOCTh 00ECIIEUNTh IPOYHOE U CO3HATEIBHOE
OBJIaJICHUE YYalIUMUCS CUCTEMON MaTeMaTUYECKUX 3HaHUN U YMEHUH, HEOOXOIMMBIX B TOBCEIHEBHOM JKM3HHU B COBPEMEHHOM OOIIECTBE, JOCTATO YHBIX IS
U3YUYEHHs] CMEXHBIX AUCHUIUINH U IPOJOJIKEHUsI 00pa30BaHUsL.

dnemenmul 102uKU, KOMOUHAMOPUKU, CHIAMUCMUKYU U MEOPUU 6EPOAMHOCHEll CTAHOBSITCS 00513aTEIbHBIM KOMIIOHEHTOM HIKOJIBHOTO 00pa30BaHuUs,
YCUJIMBAIOIIMM €0 IPUKIJIATHOE U MPAKTUYECKOE 3HaUeHUE. DTOT MaTeprail HeoOX0IuM, Mpex/ie Beero, s GopMupoBaHus QyHKIIMOHATBLHOM IPaMOTHOCTH —
YMEHHI BOCIIPUHUMATD U aHAIM3UPOBATh HH(POPMALINIO, IPEACTABICHHYIO B Pa3IMUHbIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX peall bHbIX
3aBUCHUMOCTEH, MPOU3BOINUTH POCTEHIINE BEPOSTHOCTHBIE pacueThl. V3yueHne 0CHOB KOMOMHATOPUKH MTO3BOJIUT YYaIIEeMYCsl OCYILIECTBIISITh PACCMOTPEHHE
cllydaeB, repe0op U MOJACUEeT YKciia BAPUAHTOB, B TOM YKCIIE B MPOCTEHIINX MPUKIAIHBIX 3a1a4ax. [Ipy u3ydeHuu CTaTUCTUKU U TEOPUHU BEPOSITHOCTEH
o0oramaroTcs MpeACTaBlICHUs O COBPEMEHHOMN KapTHHE MUPA U METOIaX €ro uccieqoBanus, GopMHupyeTcss HOHUMAaHKUE POJIM CTATU CTUKH KaK UCTOYHHKA
COLIMAJILHO 3HAYUMOM MH(OPMALINY U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIUIEHUS, TaK KaK JJI POIYKTUBHOM JESITEILHOCTH B COBPEMEHHOM MHPE
TpeOyeTcst TOCTaTOYHO MPOYHAs MaTeMaTH4ecKast MOAr0OTOBKaA.

Feomempuﬂ — OJIMH U3 BaXKHEUIIINX KOMIIOHEHTOB MaTE€MaTHYECKOI0 O6paSOBaHI/I$[, HCO6XOI[HMBII>1 JJIA HpI/IO6peT€HI/I${ KOHKPCTHBIX 3HAHUU O
IMpOCTPAHCTBC U IIPAKTUYCCKHN 3HAYHUMbIX YMeHHﬁ, (bOpMI/IpOBaHI/IH SI3bIKa OIMCAHM 00OBEKTOB OKpYyKaromero Mupa, Ajisl pa3BUTUA IPOCTPAHCTBCH HOT'O
B006pa)KeHI/I$I U UHTYUIIUHU, MaTeMaTHYEeCKOMN KYJIbTYPbI YHallIuXCA. I/IsyquHe ICOMCTPHUHU BHOCUT BKJIaA B PA3BUTHUC JIOTUYCCKOI'O MBIIIJICHHA. HSy‘ICHHe
npeaMcETa pa3BuBacT BOO6p8.)KCHI/Ie, MMPOCTPAHCTBCHHLIC ITPCACTABJICHUNU CHOCO6CTByeT 9CTECTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMAaHHUIO KPAaCOThI U
n34AMCCTBA MAaTEMAaTUYCCKUX paccyncz[eHHﬁ, BOCIHPHUATHIO TCOMCTPUICCKUX (I)OpM, YCBOCHUIO NACU CUMMCTPUH. KpOMe TOTO, OCHOBHOI 3aaueit KypcCa
reOMETpHUHU ABJIACTCA HCO6XOI[I/IMOCTB o0ecneyuTh IMPOYHOC U CO3HATCIILHOC OBJIAZICHUC YHAILITUMUCH CHCTEMOM MaTeMaTHYECKUX 3HAHUN U YMGHHﬁ,
HCO6XOI[I/IMBIX B IIOBCEIHEBHOM KHU3HH B COBPCMCHHOM O6H.[CCTBC, JAOCTAaTOYHBIX UIA U3YUCHUS CMCIKHBIX JUCHHUIIJIMH U IIPOJOJIKCHUA 06p830BaHI/ISI. Kpr B
10-11 xmacce HaITpaBJICH HA CUCTEMATUYICCKOC U3YUCHUC CBOICTB TCOMECTPHUYICCKUX TCJI B IPOCTPAHCTBC, Pa3BUTUC ITPOCTPAHCTBCHHBIX HpeI[CTaBJ'IeHI/Iﬁ
yqaluuxcs, OCBOCHUC CIIOCOOOB BBEIYHCIICHHS MPAaKTHYCCKU BAKHBIX TCOMCTPUYCCKUX BCIIMYUH U JIalIbHEMIIIee Pa3BUTHUC JIOTUYCCKOT'O MBIIIJICHUA YHallIUXCH.

Takum o6pa30M, B XO0€ OCBOCHUA COACPIKAHHNA KypCa YHalllUCCA MOJIYYar0T BO3MOKHOCTD:



- Pa3BUTH IIPEACTABJICHUS O YUCIIE U POJIM BBIYUCIICHUM B 4EJIOBEYECKOM IIPAKTHUKE;

- chopMupOBaATH MPAKTUYECKHE HABBIKH BHITIOJIHEHHS YCTHBIX, TMChbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYMCICHUN, PA3BUTh BHIYUCIUTEIBHYIO KYIbTYPY;
OBJIAZIETh CUMBOJINYECKUM SI3bIKOM aireOpbl, BEIPAdOTaTh (POpMaibHO-ONEpaTUBHBIC aJreOpandecKue YMEHUs U HAYYUThCS IPUMEHSTh UX K PEIICHHIO
MaT€MAaTHYECKUX U HEMATEMaTU4EeCKUX 3a1a4;

- U3YYUTh CBOMCTBA U TPAPUKH IEMEHTAPHBIX (DYHKIIHHA, HAYYUTHCS UCIIOJIB30BaTh (PYyHKIMOHATBHO-TpaduIecKrue MpeaACTaBICHUS A OMTMCAHUS U aHAIIN3a
peanbHBIX 3aBUCUMOCTEN;

- HOJIYYUTHb NPCACTABJICHUA O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCAJIbHOM MUPE U O PA3JIMYHBIX crocobax ux N3YyUCHUA, 00 0COOEHHOCTIX BBIBOJIOB U
IMPOTrHO30B, HOCAIIIUX B€p0$[THOCTHI:II7[ XapaKkTep,

- Pa3BUTH JIOTUYECKOE MBILIJIEHUE U PEYb — YMEHHUS JIOTUYECKH 000CHOBBIBATH CYXACHMUS, IPOBOJUTH HECTIOKHBIE CUCTEMAaTH3aIK, TPUBOIUTH PUM EPHI U
KOHTPIPUMEPHI, UCII0JIb30BaTh Pa3INYHbIE SI3bIKM MaTEMaTUKHU (CIIOBECHBIN, CUMBOJIMYECKHH, rpaduyecKkuil) [uisl WITIOCTPAllui, HHTEPIPETaluy,
apryMeHTallly U JOKa3aTelIbCTBa;

- chopMHpPOBATH MPEACTABICHHUS 00 N3YIaeMbIX MOHATUAX M METO/IaX KaK BAXKHEHIIIMX CPEICTBAX MAaTEMATHYECKOTO MOJICITMPOBAHUSI PEaTbHBIX MTPOIIECCOB U
SIBJICHUU.

Henun: W3ydyenune kypca MareMaTUKd Ha 0a30BOM YpPOBHe CTaBUT CBOEH IENbIO TMOBBICUTH OOIIEKYJIbTYPHBII YpPOBEHb YEJIOBEKa M 3aBEPLIUTh
(hopMuUpOBaHNE OTHOCHUTEIBHO IIECJIOCTHOM CHCTEMBI MAaTEMAaTHYECKUX 3HAHWN KaK OCHOBBI JIIOOOW mpodeccHoHambHON ACSITENBHOCTH, HE CBSI3aHHOU
HEMOCPEJCTBEHHO C MAaTEMAaTUKOM.

3agauu:

CUCTeMAaTHU3UpPOBATh CBEACHHUS O 4YMCIAX; M3Y4YUTh HOBBIE BUbl YMCIOBBIX BBIpAXEHHH W (OPMYJ; COBEPIICHCTBOBATH MPAKTUYECKHE HABBIKU U

BBIYHCIUTEIBHYIO KYJIbTYPY, PACIIMPATh U COBEPILIEHCTBOBAThH alreOpanyecKuil amnmapar, cOpMUPOBAHHBIN B OCHOBHOM HIKOJIE, U TPUMEHSTH €ro K

PELICHHUIO MaTeMaTHYEeCKUX 3ajay;

—  pacUIMpPUTh U CUCTEMATU3HPOBATh OOIINE CBEACHUS O (DYHKIMSX, MOMOJHUTH KJIACC U3Y4aeMbIX (QYHKIUH, MPOMUIUTIOCTPUPOBATH IIUPOTY MPUMEHEH U
(GYHKIMH U1 OTIHCAaHUS U U3yYEeHHSI pEalIbHbIX 3aBUCUMOCTEH;

— U3Y4YUTh CBOICTBA MPOCTPAHCTBEHHBIX TEN, C(HOPMUPOBAHUE YMEHUS IPUMEHSTH MOTYUCHHBIE 3HAHUS 7S PeICHUS MPAKTUYECKUX 33]1a4;

— pa3BuBaTh MPEACTaBJICHHUS O BEPOSTHOCTHO-CTATUCTMUYECKUX 3aKOHOMEPHOCTSIX B OKPYXKAIOUIEM MHUPE, COBEPIICHCTBOBATH WHTEIUICKTyalbHbIE U

pedeBble yMEHUS TyTeM 000TaleH!s] MaTeMaTUYECKOTO SI3bIKA, PA3BUTHUS JIOTHYECKOTO MBIIIICHHUS,

— O3HAaKOMWTb C OCHOBHBIMM MJIESIMU U METOJAMH MaTEMaTHUECKOTO aHAJIN3A.
MECTO KYPCA B YYEBHOM IIJIAHE

Cornacno ®enepanbHOMy 0a3McCHOMY y4eOHOMY IJIaHy Juis oOpa3oBaTelbHBIX ydpexaeHuid Poccuiickoit denepanuu s 00sM3aTENBHOTO W3YyUEHUS
MaTeMaTHKH Ha 3Tare cpelHero ooiero oopasoBaHus OTBOAUTCS Ha 0a30BoM ypoBHe — 340 4 u3 pacuera 5 4 B Hezento, 3 4yaca Ha Kypc anreopst (102 yaca B
10 xmacce, 102 gaca B 11 knacce), 2 yaca Ha kypc reomerpun (68 yacoB B 10 kiacce, 68 yacoB B 11 kiacce). 14 mo yuebHoMy 1any 1 yac mo

JIMYHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITPEIMETA



N3ydenne anreOphl 1 HAYaJI MATEMATHYECKOTO aHAJIM3a B CTapIeH mKoJje TaET BO3MOKHOCTD TOCTIKEHUS O0YJArOIIMMICS CIEAYIOMINX PE3yIbTaTOB.
Jluunocmmuuie:

- c(OpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BHTHsl HAyKW; KPUTHYHOCTH MBIIIJICHUS, YMEHHE pAcIO3HABATH
JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIIMYATh TUIIOTE3Y OT (aKTa;

- TOTOBHOCTh U CIIOCOOHOCTh BECTH AHAJIOT C JPYTMMH JIOJbMHU, OCTHUTaThb B HEM B3aWMMOIOHUMAHHUSA, HAXOJUTh OOIIME eI W COTPYAHHYATH IJIA HX
JIOCTIDKCHMS,

- HaBBIKM COTPYJHMYECTBA CO CBEPCTHHKAMH, JETbMM MIJAJILIEr0 BO3pacTa, B3POCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
HCCIIEIOBATENIbCKON, MPOEKTHON U APYrUX BUJIAX JAESTEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSHKEHUU BCEH JKU3HH; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIENTHOM MpodeccroHanbHON U 00111eCTBEHHON e TeIbHOCTH;

- OCTECTUYCCKOC OTHOIICHUEC K MUPY, BKIIIOYAA 3CTCTUKY 6I)ITa, HAaY4YHOTI'O U TCXHHUYCCKOT'O TBOPYECTBA,

- OCO3HAHHBIN BBIOOP Oymytiei mpodeccru 1 BOZMOXKHOCTEH peanu3aiii COOCTBEHHBIX )KM3HEHHBIX MJIAHOB; OTHOIICHUE K TPO(ECCHOHATBLHON JesI TeIbHOCTH
KaK BO3MO>KHOCTH y4acTHsI B pEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOo0iieM

Memanpeomemmuvie:

- YMCHHE CaMOCTOSATCIBHO OIPEACIATh HEIW ACATCIBHOCTH M COCTABJIATH IUIaHBI JACATCIBHOCTH, CAMOCTOATCIBHO OCYIICCTBJIATH, KOHTPOJIIMPOBATH U
KOPPEKTHUPOBATh ACATCIBHOCTL, HCIIOJIB30BAaTh BCC BO3MOXXHBIC PECYpPChbl MJIA OOCTHIXKCHHSA IMOCTABJICHHBIX ueneﬁ U pcam3ali IIJIAHOB ACATCIIbHOCTHU,
BI)I6I/IpaTI> YCICIIHBIC CTPATCTHHU B PAa3JIMYHBIX CUTYallUsAX;

- YMEHHE TMPOJYKTHBHO OOIIAThCS W B3aUMOJCHUCTBOBATH B MPOIECCE COBMECTHOW JACATEIBHOCTH, YIMTHIBATh TO3HMIMU JPYIHMX YUYaCTHHKOB JCATEIBHOCTH,
3¢ dexTUBHO paszpenaTh KOHMIUKTHI;

- BJIAaJCHUC HaBbIKAMHU HOSH&B&TGHBHOﬁ, yqe6HO-HCCHe,HOBaT€HLCKOﬁ u HpOCKTHOfI JACATCIIbHOCTHU, HABBIKAMH Pa3PCIICHUA l'IpO6J'ICM; CIIOCOOHOCTh U
TFOTOBHOCTH K CAMOCTOSATCIBHOMY IIOUCKY MCTOJOB PCHICHUA MPAKTUYCCKUX 3a1aY, IPUMCHCHUIO PA3JIMYHBbIX MCTOAOB ITO3HAHUS;

-TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENILHOMH I/IH(I)OpMaI_[I/IOHHO'HO3HaBaTeHBHOI>'I ACATCIIBHOCTHU, BKJIHOYass YMCHHUC OPUCHTUPOBATHCA B PA3JIMYHBIX
HCTOYHHKAX I/IH(l)OpMaLII/II/I, KPUTHYCCKH OLICHUBATD U UHTCPIIPETUPOBATDH I/IH(I)OpMaI_[I/II-O, MOJIY4aeMYIO U3 pa3JINYHbIX HCTOUYHUKOB,

- YMEHHE HCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TexHoJoruil (manee — MKT) B pereHnr KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aI[MOHHBIX 33]a4 ¢ COOMIOJCHIEM TPEeOOBaHUN SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpCcOCOEpEKeHHsI, MPABOBLIX U ATHUECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIAICHUC A3BIKOBBIMU CPCACTBAMU — YMCHUC SACHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pCHHA, UCIIOJIb30BATh a/ICKBATHLIC A3BIKOBBLIC CPCACTBA;



- BJIAJCHHUC HaBBIKAMH IM03HABaTCIILHOM pe(l)JIGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX I[CﬁCTBPIfI N MBICJIUTCIIBHBIX MNPOLUECCOB, UX PE3YyJIbTATOB U OCHOBaHI/If/'I,
rpaHull CBOCTO 3HAHUA U HC3HAHUS, HOBBIX ITO3HABATCIIBHLIX 3a1a4 U CPCACTB UX NOCTHIKCHUSA.

IIpeamerHsle:

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI MHTETPUPOBAHHOTO Kypca MAaTeMaTUKH OPHEHTUPOBAHBI HA (POPMHUPOBAHUE [IETOCTHBIX MPEICTABICHUN O MUPE H
o0mIeit KynbTYpbl 00yUaIONIUXCS MMyTEM OCBOSHUS CUCTEMATHYCCKUX HAYYHBIX 3HAHUH M CIIOCOOOB JICHCTBHI HAa METANPEIMETHON OCHOBE, a IIPSIMETHBIC
pe3yJIbTaThl OCBOCHHSI Kypca MaTeMaTHKH Ha 0a30BOM ypOBHE OPHCHTHPOBAHBI HA 00€CIIeYCHHE MTPEUMYIIECTBEHHO 00IIe00pa3oBaTeIbHON 1
OOIEKYIBTYPHOU MOATOTOBKH. OHU TPEIIOIaraT:

— c(pOpMHUPOBAHHOCTb MPEACTABICHUI 0 MaTEMaTUKE KaK 4YaCTH MUPOBOM KYJIbTYphl U O MECTE MAaTEMATUKU B COBPEMEHHOM IIMBWIIM3ALINHU, O CIIOCO0ax
ONMCAaHUS Ha MAaTEMaTHUECKOM SI3BIKE SIBJICHHUH PEAIBHOI0 MHUpa,

- C(bOpMI/IpOBaHHOCTI) HpeI[CTaBJIeHI/IfI 0 MaTeEMaTUYECKUX IIOHATHUAX KaK O BAXKHEHUIITNX MaTEMaTHIECKUX MOJECIAX, MO3BOJAIOIMNX OMHUCBIBATh U U3YyYaTb
Pa3HBIC MMPOUCCCHI U ABJICHU A, IOHUMAaHHUEC BO3MOKHOCTU AKCHMOMATUYCCKOI'O IMTOCTPOCHUA MAaTEMATHUYCCKUX TCOpI/II\/'I;

— cpOpPMHUPOBAHHOCTH MOHATUITHOTO anmnapara o OCHOBHBIM pa3JiellaM Kypca MaTeMaTHKH; 3HAaHUN OCHOBHBIX TeOpeM, (GOpMyJ U YMEHUS UX IPUMEHSITD;
YMCEHUA NOKAa3bIBATh TCOPEMBI.

— BJIaJA€HHUEC METOJaMH JJOKA3aTCIbCTB U aJITOPUTMOB PCIICHUA; YMCHUEC UX IPUMCHATD, IIPOBOJUTE JOKA3aTCIBHBIC PACCYKACHUA B XOAC PCIICHUSA 3a/1a4;

— BJIaJC€HHUEC CTaHAAPTHBIMU HpI/IéMaMI/I PEHICHUSA pallMOHAJIbHBIX U HPPAIUOHAJIBHBIX, ITOKA3aTCIbHBIX, CTCIICHHBIX, TOPUTOHOMCTPHUYICCKUX ypaBHeHnﬁ u
HEPaBEHCTB, UX CUCTEM; UCTIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM UHUCIIE ISl IOMCKA MYTH PEUICHUS U WJUTIOCTPAIIUH PEIICHUS
YpaBHEHUH U HEPABEHCTB;

— cpOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSX, UAEIX U METOJAaX MAaTEeMaTHYECKOTO aHaIn3a;

— cpOpMHUPOBAHHOCTbH MPEACTABICHUI O IIpoIeccax U SIBICHUAX, UMEIOIINUX BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM
MUpe, 00 OCHOBHBIX MOHITHSIX 3JIEMEHTAPHOI TEOPUU BEPOSITHOCTEI;

— chOpMHUPOBAHHOCTH YMEHHUI HAXOIUTH U OLIEHUBATh BEPOSTHOCTU HACTYIUICHHUS COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYAlUsIX U OCHOBHBIE
XapaKTEePUCTUKH CIy4ailHbIX BEJIUYUH;

— BJIaJICHUE HaBBIKAMH HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM MpHU PELICHUH 3aa4.

— BJaJICHUE T€OMETPUYECKON TEPMUHOJIOTHEH, KIIOUEBBIMU NOHIATUSIMU, METOJaMU U IIPUEMaMHU;

— BJIaJICHUE OCHOBHBIMU MOHITUSIMH O TUIOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypaX, UX OCHOBHBIX CBOWCTBAX;

— chOpMHUPOBAHHOCTHh YMEHHS paclio3HABATh Ha YepTekKax, MOJIENSIX U B pealbHOM MUpPE TeOMeTpUUecKre (GUTyphI;

— TpUMEHEHHE U3yYEHHBIX CBOMCTB reoMeTprUecKUx Gpuryp u hopMyn AJsl pelieHus: TeOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COIepKaHUEM;



IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI U HAYAJI AHAJIM3A B 10-11 KNIACCAX.

ba3oBblii ypoBeHb

Paznen |. BbIMyCKHUK HAYYHUTCS I11. BbIyCKHHMK NMOJY4YUT BO3MOKHOCTh HAYYHMThCS
DJIeMeHTbI OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU: KOHEUHOE Onepuposams NOHAMUAMU. KOHEUHOE MHOMCECMEBO, DJIeMEHM
Teopuu MHO>KECTBO, 3JIEMEHT MHOKECTBA, TIOJIMHOKECTBO, [IEPECEUCHHE U MHOXMCECMBA, NOOMHONCECE0, nepecedenue U 00vbeouHeHue
MHOKECTB M | OOBbETMHEHNE MHOYKECTB, YHCIIOBBIE MHOKECTBA HAa KOOPIMHATHOM MHOXMHCECNS, YUCTIO8bIE MHOMCECEA HA KOOPOUHAMHOU NPAMOLU,
MaTeMaTu4dec | IPsIMOM, OTPE30K, HHTEpPBA; ompe30K, UHMep8al, NOIYUHMEPBATL, NPOMENCYMOK C GbIKOJIOMOU

KOH JIOTUKH

OTepupoBaTh Ha 0A30BOM YpOBHE MOHATHIMU: YTBEPKIACHUE,
OTpUIIaHUE YTBEP)KICHUSI, UICTUHHBIE U JIO)KHbBIE YTBEPKICHUS,
MIPUYKHA, CJIEACTBHE, YACTHBIN Clly4yail 00IIero yrBepKIaeHus,
KOHTPIIPUMED;

HAXOJUTb MepeceuyeHre U 00beJUHEHHE IBYX MHOKECTB,
MPEACTABICHHBIX TpauecKy Ha YUCIOBOM MPSIMO;

CTPOUTH Ha YHUCI0BOM HpﬂMOﬁ IMOAMHOXECTBO YHCIIOBOI'O
MHOKECTBA, 3aJaHHOC HpOCTGfIH.IHMH YCIIOBUAMMU,

pacrno3HaBaTh JIOXKHBIC YTBCPKIACHUA, OIIMOKY B PACCYXKACHUAX,
B TOM YHUCJI€ C UCIIOJIb30BAHUEM KOHTPIIPHUMEPOB.

B noeceonesnotl sxcuznu u npu usyuenuu opy2ux npeomemos:

HCIIOJIB30BaTh YU CJIOBBIC MHOXKCCTBA Ha KOOpI[HHaTHOﬁ HpHMOﬁ JJIA
OIIKMCAaHUA pCAJIbHBIX ITPOUCCCOB U ﬂBHeHHﬁ;

MMPOBOAUTD JIOTUYCCKUC PACCYKACHUA B CUTYyallUAX MMOBCEIHEBHOM
KHN3HH

MOYKOlU, epaghuueckoe npedcmasieHue MHOMICeCms Ha
KOOPOUHAMHOU NIOCKOCMU, ONepUpo8ams NOHAMUIMU.
ymeepaicoenue, OmpuyaHue ymeepicoeHusl, UCIHUHHbLE U TOHCHbLE
VMeep#cOenUsl, NpudUHa, creocmeue, Yacmuvlli ciydail oowe2o
Vmeepa#cOeHUsl, KOHMpApUMep, NPosepsimsd NPUHAONIEHCHOCHb
NeMeHmMa MHOMCeCma8y, Haxo0Uums nepecedenue u 00beouHeHue
MHOXCEC8, 8 MOM Yucjie npedcmasieHHbIX 2paguiecku Ha
YUCTOBOT NPAMOTL U HA KOOPOUHAMHOU NILOCKOCU,

npoBoOUMb 00KA3AMeENbHbIE PACCYIHCOEHUsL 0l 0OOCHOBAHUS
UCTUHHOCMU YMEEPIHCOCHULL.

B noeceonesHotl srcuznu u npu uzyueHuu opyux npeomemos.

UcCnoib3oeambs ducjioevle MHOIcecmea HA KOOpal/lHan’ZHOI:Z npﬂMOﬁ
u Ha KoopduHamHod NAOCKOCMU Ol ONUCAHUA PEAIbHbIX
npoyeccos u ﬂeﬂenud;

npoeooums  00KA3amenbHble — PACCYIHCOEHUs 8  CUMYayusx
NOBCEOHEBHOU HCUZHU, NPU PeUuleHUU 3A0ay U3 Opyeux npeomemos

Yucaan
BbIPasKeHU S

OHepI/IpOBaTB Ha 0a30BOM YPOBHC INOHATHAMU: LECIOC YUCIIO,
ACITUMOCTD YHUCCII, OOBIKHOBEHHAS I[p06b, JACCATUYHAaA ,ZLpO6L,
pallnOHaJIbBHOC Y1 CJIO, HpI/I6J'II/I)KéHHOC 3HA4YCHUEC 4YHCiia, 4aCTb, JOJIA,
OTHOIICHHUE, ITPOLCHT, MOBBIIIICHNUEC U IIOHMKCHUC Ha 3aJaHHOC YUCJIO

C60600HO onepuposams NOHAMUAMU. Yeloe YUCTIO, OeTUMOCHb
yuces, 00bIKHOBeHHAs OpOOb, OecAMUUHAs Opodb, PAYUOHATbHOE
YUCI0, NPUOTUNCEHHOE 3HAYeHUe YUCILA, YACmb, 005, OMHOUEHUE,
npoyexHm, noGvluleHUe U NOHUNCEHUE HA 3A0AHHOE YUCTO




MPOLIEHTOB, MACIITa0; OIEPUPOBATH HA 0A30BOM YPOBHE MOHSITHSIMH:

norapu@M Yucia, TPUTOHOMETPHUYECKAst OKPY)KHOCTb, TpalyCHast
Mepa yria, BeJIMYUHa yria, 3aJlaHHOT0 TOYKOH Ha
TPUTOHOMETPUUECKOMN OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC 1
KOTaHI'€HC YIJIOB, UMEIOLINX IPOU3BOJIBbHYIO BETUUUHY;

BBITIOJIHATH apI/I(bMeTI/I‘-IeCKI/Ie ZIGﬁCTBPI?[ C LICJIBIMH U
palMOHAJIbHBIMHA YU CJIaMU,

BBITIOJIHATH HECIIOKHBIC npeo6pa301aaﬂmi JUCJIIOBBIX BBIpa)KeHHfI,
COJIEpXKAIIUX CTETIEHHU YUCEI, TUOO KOPHU U3 YUCe, TN00

Jorapu(mbl YMCEN; CPAaBHUBATH PAllMOHAIBHBIE YNCIIa MEXAY COOO0I;

OLICHUBATh U CPABHUBATh C PALMOHAIBHBIMH YHCIAMU 3HAYCHUS
LEJIBIX CTENEHEN YUCell, KOPHEW HaTypalbHOM CTENEHU U3 YUCEl,
JIorapu(pMOB YHUCEIl B IPOCTHIX CIIy4yasx;

n300paxkaTh TOYKAMU Ha YUCJIOBOM MPSIMOM 1ie/ble U pallOHaIbHbIE
4HCIIa,

n300paxkaTh TOYKAMU Ha YUCJIOBOU MPSMOM 1ieJIble CTEeHH YHUCel,
KOPHH HAaTypaJbHOU CTENEHH U3 YUCE, JJIOTapu(MBbl YHCEN B
MPOCTHIX CITy4asix;

BBITIOJIHATH HECIIOKHBIE TPE00pa30BaHUs LEIbIX U APOOHO-
paloHaIbHBIX OYKBEHHBIX BbIPaXKEHUII,

BBIPAXKaTh B MPOCTEHUIINX CIy4asX U3 PAaBEHCTBA OJHY NEPEMEHHYIO
4yepes Ipyrue;

BBIYHCIISATEH B POCTHIX CIyYasiX 3HAYCHUS YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, OCYIIECTBIISASI HEOOXOIMMBbIE MOJACTAHOBKU U
peoOpa3oBaHus;

n300pakaTh CXeMaTUYECKU YroJl, BEIMUYMHA KOTOPOTO BBIpAXKEHA B
rpajaycax;

OLICHUBATH 3HAKN CMHYCA, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA
KOHKPCTHBIX YI'JIOB.

B nosceonesnoui sorcuznu u npu uzyuenuu opyeux y4eoHsix

npoyernmoe, Macmma6;

nPUBOOUMb NPUMEPbL YUCETL C 3A0AHHBIMU CEOUCMBAMU
OeIUMOCmu;

onepupoamv NOHAMUAMIU.: 102aPUPM Huca,
MPULOHOMEMPUYECKASL OKPYHCHOCIb, PAOUAHHASA U 2PAOYCHASA
mepa yana, 8enuduna y2id, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPUYECKOL OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMEIOUJUX NPOU3BOTbHYIO ETUYUHY, YUCILA € U
T, 8bINONIHAMb apupmemudeckue oeticmeus, covemas yCmHule u
NUCbMEHHbLe NPUeMbl, NPUMEHSSL NPU He0OX0OUMOCmU
8bIYUCTUMENIbHBIE YCMPOUICMEA,

HAX00UMb 3HAYEHUS KOpH:A H(lmyp(lfleOI;i cmeneHu, cmeneru C
PAYUOHANIbHBIM NOKA3AMENEM, ﬂoeapuqb/wa, UCNOIb3YA npu
HeobX00UMOCU bIYUCIUMEIbHbLE ycmpodcmea;

noJjib306anvbCA ouenkoﬁ u npukudkod npu npakmu4ecKkux
pacuemax,

npPOBOOUND NO UIBECIHBIM POPMYIAM U NPABULAM
npeoobpazosanusi OYK8EHHbIX 8bIPANCEHUL, BKI0UAIOWUX CeneHl,
KODHU, 102apughmvl U Mpu2oHoMempuieckue QyHKyuu,

HAX0O0UMb 3HAYEHUS! YUCTOBBIX U OYKEEHHBIX BbIPANCEHUI,
oCyuecmesisi Heobxooumble NOOCMAHOBKU U NPeodPA308aAHUSL;

uzobpasicamo
8bIPAICEHA 8 2PAdyCcax Uil paouanax;

cxemamudeckKku yeod, e6eluvduUHa Konmopozo

ucnoivzoeams npu  peuleHuu 3a0ay  mabnuyHble 3HAYEHUs

MPULOHOMEMPUYECKUX (DYHKYULL Y208,

BbINONIHAMDb NEPeBO0 BEIUYUHDBL Yeid U3 PAOUAHHOL Mepbl 8
2paodycHyo u 06pamHo.

B noeceonesnoil scusHu u npu uzyHeHuu Opyeux y4eoHvix
npeomemos.

BbINOJIHAMb OClUCMBUSL C YUCIOBbIMU OAHHLIMU npu peweruu 3a0au




npeomemos:

BBIIIOJIHATH BBIYUCIICHUS IPHU PCIICHHUHN 3a4a4 ITPAKTHYCCKOI'O
Xapakrepa,

BBIIIOJIHATD MPAKTUYCCKUC PACUCTLI C UCIIOJIB30BAHUCM IIPpH
H€O6XOZII/IMOCTI/I CIIPaBOYHBIX MATCPUAJIOB U BBIYUCIIUTCIIbHBIX
YCTPOWCTB;

COOTHOCHUTDH pCAJIbHBIC BEIIMUYNHBI, XapaKTCPHUCTUKU 00BEKTOB
OKpYyXXaromero Mmupa ¢ uX KOHKPpETHBIMU YU CJIOBBIMU 3HAUCHUSAMU,

HCI0JIb30BATh METO/Ibl OKPYIJIEHUS, IPUOINKEHUS ¥ IPUKUIKU TTPU
pELIEHNN NIPAKTUYECKUX 3a7a4 IOBCEHEBHOM KU3HU

APAKMUYecKo2o Xxapakxmepa u 3a0ay U3 pasiudHvlx ooracmetl
3HAHUL, UCNONIL3YA NPU HEODXOOUMOCMU CNPABOYUHbIE MAMEPUATb
U 8bIYUCTIUMENbHBLE YCIMPOUCMBA,

OYeHUuBamyv, CPABHUBAMb U UCNOIL308AMb NPU PEeUleHUU
NPAKMUYECKUX 30044 YUCT08ble 3HAUEHUS PEabHbIX GEIUYUH,
KOHKpemHble YUCL08ble XAPAKMePUCMUKU 00beKmMos
OKpYHCaIOuieco Mupa

YpaBHeHus u
HepaBeHCTBa

Pemrate nuHelHbIE ypaBHEHUS U HEPABEHCTBA, KBAJPAaTHbIE
YpaBHEHUS;

pemiats Jorapudmudeckue ypapaenus Buaa l0g a (bx +¢) =d u
mpocTeiinive HepaBeHcTBa Bua 10g a X <d;

pelaTh ToKa3aTeNnbHbIe ypaBHEHNs, BUaa a”*°= d (rae d MoxHO

[PEICTaBUTh B BUJE CTENEHN C OCHOBAHUEM a) M POCTEHIIIIE
HepaBeHcTBa Buaa 8 <d (rae d MOKHO MPEICTaBUTh B BUJIE CTEIICHH
C OCHOBaHHUEM a);.

MIPUBOUTH HECKOJIBKO TPUMEPOB KOPHEH MTPOCTEHIIETO
TPUTOHOMETPUYECKOTO YPaBHEHHS BUJA: Sin X = @, COS X = a, tg X = a,
ctg X = a, rae a — TabaMYHOE 3HAYEHHUE COOTBETCTBYIOMIECH
TPUTOHOMETPUUECKON (YHKIIUH.

B nosceonesnoui sorccuznu u npu uzyuenuu Opy2ux npeomemos:

COCTaBJSITb MW pPCIIAaThb YPAaBHCHUA U CHCTCMbI ypaBHeHHfI pu
pCHICHUH HCCJIIOKHBIX IMTPAKTUYCCKUX 3a0aY

Pewamo payuoralvbHvle, noKazamejlbHble U /zoeapuqb/wuqecxue
YpPAaeHERHUA U HepaseHcmed, npocmedwue uppayuoralvHvle U
mpucoHomMempuiecKue ypasHerHusl, Hepaeencmeda u ux cucmemabl,

UCNONIBL308AMb MEMOObl peuleHUs YPasHeHUll. npugeoerue K Uy
«npoussedenue pasHo Hy0» Uil «YACMHOe PABHO HYII0», 3aMeHd
nepemMeHHbIX,

UCNONB308AMb MEMOO UHMEPBALO8 OISl PeUleHUsl HEPABEHCNS,
UCnonb306ams epaguyeckuti Memoo OJisi NPUOIUNCEHHOZO
PpeleHUs yPasHeHUll U HepaGeHCMs,

u30bpadxicamv Ha MPU2OHOMEMPULECKOU OKPYHCHOCIU
MHOICECB0 peuleHuti NPOCMetuiux mpueoHOMempuyecKux
VPasHeHUll U HepageHCma,

8bINOIHAMb OMOOP KOPHEl YPaAGHeHUll Ul peuleHUll HepaseHCcms 8
coomeemcmauu ¢ 0ONOIHUMENbHbIMU YCIO8UAMU U
02PaHUYEHUAMU.

B noeceonesnoil scusHu u npu uzyHeHuu Opyeux y4eoHvix
npeomemos.

cocmaesyisinb U peulams ypaeHerusd, Cucniemosl ypaeHeHuzZ u




HepaseHCcmea npu peutenuy 3a0ay Opy2ux y4eOHvix npeomemos;

UCNONb308aMb YPABGHEHUS U HEPABEHCMBA Ol NOCIMPOEHUSL U
UCCNe008aHUSL NPOCMENUUX MAMEMAMUYECKUX MoOeell PeanlbHbIX
cumyayuil uiu NPUKIAOHbIX 3404y,

YyMemb UHMePNPemupo8amy NOJY4eHHbI NPU peuleHul
VPABHEeHUsl, HEPABEHCBA U CUCTNEMbl Pe3YIbmam, OYeHUBambs
€20 npasoonooodue 8 KOHMeKcme 3a0aHHOU PealbHOU CUMYayuu
UNU NPUKIAOHOU 3a0a4u

DyHKUUHA

OmnepupoBath Ha 6a30BOM YPOBHE MOHITHIMU: 3aBUCUMOCTh
BEJIMYMH, (QYHKIIHS, aprYMEHT U 3HaueHue pyHKIHUU, 00IacTh
OTIpeJieNIeHUs] 1 MHOXECTBO 3HAYEHUN QYHKIUU, TpapuK
3aBUCHUMOCTH, rpa@uK QyHKIHMH, HYIU QYHKIIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pAcTaHNE Ha YHMCIOBOM IMPOMEXKYTKE,
yObIBaHUE Ha YMCIOBOM MPOMEKYTKE, HAUOOJIbIIIee U HAUMEHbIIIEe
3HaYeHUe (PYHKIHUU Ha YHCIIOBOM IIPOMEXKYTKE, IEPUOANYECKAs

(byHKIIHSA, TIEPUOT;

orepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMHU: MpsiMasi U oOpaTHas
MIPOMOPLUOHAIBHOCTD JIMHEHAsI, KBaJpaTHUHAas, JIoTaprupMuIecKas
Y ToKa3aTesbHas (PyHKIUU, TPUTOHOMETPUYECKHE (DYHKIUH;

pacrno3HaBaTh rpaQUKyu dJeMEHTapHbIX QYHKIIHI: TPSAMOii U
00paTHO¥ MPOMOPIMOHATLHOCTH, JIMTHEWHOW, KBaIpaTUIHOM,
Jorapu(PMUIECKO# U MoKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPUYECKUX (PYHKIIHIA,

COOTHOCHUTH TpaUKU FNEMEHTAPHBIX PYHKIUN: IPSIMON U 00paTHOM
MPONOPIMOHATILHOCTH, TUHEUHOM, KBaJIpaTUYHOM,
norapu(MUUECKON U MOKa3aTenbHON QyHKIUH,
TPUTOHOMETPUUECKHUX PYHKIIHH ¢ popMynaMu, KOTOPIMH OHU
3a/1aHbl;

HaXOJUTh MO rpaduky NpuOIMKEHHO 3HaUeHUS (YHKIUH B
3aJJaHHBIX TOYKaX;

OTIpeNeNATh MO TpaguKy cBOWCTBA PYHKIMH (HYJIH, TIPOMEKYTKU

Onepuposamv NOHAMUAMIU: 3A6UCUMOCTND BETUYUH, (DYHKYUS,
apeymeHm u 3uavenue QyuKyuu, ooiacms onpeoenerHus u
MHOIHCECMBO0 ZHAYEHUTI PYHKYUU, 2PAPUK 3a8UCUMOCMU, 2PAPUK
@yHKYuU, HYIU PYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
803pacmane Ha YUCI080M NPOMeENCYNKe, YObleaHue Ha YUCTOBOM
npomexcymke, HauboIvbuiee U HaumeHbuee 3HaveHue QyHKyuu Ha
YUCTIO80M NPOMENCYMKe, NePUOOUYeCcKas PYHKYUsL, Nepuoo,
YemHas U HeuemHas PYHKYUU, onepuposamsv NOHIMUIMU: NPAMASL
u 0OpamHas nNPONOPYUOHAILHOCMb, TUHEUHAS, K8AOPaAMUYHAS,
Jloeapugmuieckas u noKa3amenibHas QYHKYuU,
mpuzsoHomempudeckue QYHKYuu, onpeoensms sHayeHue QYHKyuu
N0 3HAYEHUIO ApeyMeHma NPU pasiudHblX CnocoOax 3a0aHus.
dynKyuu,; cmpoums epaduru uU3yUeHHbIX QYHKYULL

ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CLYYAX NO popmyie
noseoenue u ceolcmea QyHKyut, Haxooums no epaguxy GyHkyuu
HauboIbUUe U HAUMEHbULUE 3HAYEHUS., CIMPOUMb ICKU3 2pagura
@dyHKyuU, YOosremeopstowel npueeoeHHoM) HAOopy YClo8ull
(npomedicymku 803pacmarnus/yovi6anus, sHavenue GyHKyuu 8
3A0aHHOU MOYKe, MOYKU IKCIMPEMYMOS, ACUMNIMOMbL, HYIU
Gynryuu u m.o.);

peuwiams ypasHeHus, npocmetiuiue Cucmemsl YPasHeHul,
UCNONBL3YA CBOUCMBA PYHKYUL U UX 2PAPUKOS.

B noeceonesHotl scusHu u npu u3yHeHuu Opyeux y4eOHvix
npeomemos.




3HAKOIMOCTOAHCTBA, IPOMEKYTKU MOHOTOHHOCTH, HauOOJIBIINE U
HAaMMCHBIIUEC 3HAUYCHUA U T.H.);

CTPOMTH 3CKH3 rpaduka GyHKINH, YAOBIECTBOPSIOLICH
MPUBEICHHOMY Ha0OpY yCIOBHH (TIPOMEXYTKH BO3pacTaHUsI /
yObIBaHUs, 3HaUeHUE (PYHKIIMH B 33JaHHOU TOYKE, TOUKH
IKCTPEMYMOB H T.1I.).

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

OTpEENATh N0 IpadvKkaM CBONCTBA peabHBIX MPOLIECCOB U
3aBUCHUMOCTEHN (HanOOJIbIINE U HAUMEHbIIINE 3HAYCHUS, TPOMEKYTKU
BO3pacTaHMsI U yObIBaHUsI, IPOMEXKYTKH 3HAKOMOCTOSHCTBA U T.11.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYyaIun

onpeodenams no epagurkam u UCNOIb3I0BAMb O/l PeUleHUs
NPUKTIAOHBIX 3A0aY CEOUCMBA PEeAlbHbIX NPOYECCO8 U
3aeucumocmell (HauboIbLUUE U HAUMEHbUIUE SHAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUS YYHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);

unmepnpemupoeamb CBOLICMBA 8 KOHMeKcme KOHerWIHOZZ
npakmuquKozi cumyayuu,

onpedenams no epaguxkam npocmeriuiue XapaKmepucmuKu
nepuooOUYecKUx npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKE,
paouocssazu u Op. (amnaumyoa, nepuoo u m.n.)

JJ1eMeHThbI
MareMaTnyec
KOro aHaJIn3a

OmnepupoBath Ha 0a30BOM YpOBHE TOHSTHSIMH: TPOU3BOTHAS
(yHKIIMM B TOUYKE, KacaTellbHas K Tpaduky QyHKITUH, TPOU3BOTHAS

byHKINH;

OTIPEIeNIATh 3HaYeHHE NMPOU3BOIHON (PYHKIIMU B TOUKE MO
M300paxKeHHI0 KacaTellbHOM K rpaduKy, MPOBEIEHHOI B 3TOM TOUKE;

pelaTh HECIOKHbBIE 3a7]a4l Ha IPUMEHEHUE CBSI3H MEXKTY
MIPOMEKYTKaMH MOHOTOHHOCTH M TOYKaMHU dKCTpeMyMa (QYHKIIUH, C
OJIHOW CTOPOHBI, U MPOMEXKYTKAMH 3HAKOIIOCTOSIHCTBA U HYJIAIMHU
MIPOU3BOIHOM 3TON (PYHKIIMH — C APYTOil.

B noeceonesnotl srcuznu u npu usyuenuu opy2ux npeomemos:

IOJIB3YsICh Fpa(bHKaMH, CpaBHHUBATb CKOPOCTHU BO3pACTaHUA (pOCTa,
TMOBBLIIICHU A, YBCIIMUCHUA U T.H.) HJIK CKOPOCTHU y6BIBaHI/IH (Ha,I[CHI/ISI,
CHMXCHU A, YMCHBIICHUA U T.l'[.) BCJIMYHMH B PCAJIbHBIX IPOLCCCAX;

COOTHOCHTB Tpa(MKH peabHbIX MIPOLECCOB U 3aBUCUMOCTEH ¢ X
ONMCAHUSAMH, BKIIOYAIOIIMMH XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUS
(OBICTpBII pOCT, MJIABHOE MOHWKEHHUE U T.11.);

Onepuposams NoHAMUAMU: NPOU3BOOHAS (PYHKYUU 8 MOYKe,
KacamenvbHas K epaguxy GyHkyuu, npou3o0Hass YyHKYuU,

BLIYUCTAMb NPOUZBOOHYIO OOHOUNEHA, MHO20UIEeHd, K8AOPAMHO20
KODHS, NPOU3BOOHYI0 CYMMbL PYHKYUL,

BLIYUCTAMD NPOUZBOOHDBLE INIEMEHMAPHBIX PYHKYUL U UX
KOMOUHAYULL, UCNONIb3YS CHPABOYUHbIE MAMEPUATBL,

uccne0osams 8 NPOCMeUUx CIyuasax QyHKyuy Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbUIUE U HAUMEHbLUUUE 3HAUEHUS
@yHKYyuil, cmpoums 2papuky MHO20YIEHO8 U NPOCMEUUX
PAYUOHANBHBIX QYHKYULL C UCNOb308AHUEM annapama
Mamemamuyecko2o aHaiusa.

B noeceonesHoll scusHu u npu u3yHeHuu Opyeux y4eoHvix
npeomemos.

peuiamsb NPUKIAOHbLE 3A0ayU U3 OUOI02UU, PUSUKU, XUMUL,
IKOHOMUKU U OPY2UX NPeOMemos, CEsI3aHHble C UCCIe008AHUEM




MCIOJB30BATh TPAPUKH PEaTbHBIX MPOIECCOB /ISl PELICHHS
HECJIOKHBIX MPUKIATHBIX 33/]1a4, B TOM YHCIIE ONpPEAesis o rpaduky
CKOPOCTh X0J1a IIpouecca

xapakmepucmuk peajlbHblX npoyeccos, Haxodcoenuem
HAUOONLUIUX U HAUMEHBUIUX 3Ha’i€HZ/lZZ, CKopocmu U YyCKOpeHUsl U
m.n.;

UHMeEPnPemuposams NOJLyYeHHble Pe3YIbmanbl

TexcToBBIC
3aJauu

Pemate HEeCI0KHBIC TEKCTOBBIC 3ala4i pa3HbIX TUIIOB;

aHAIM3UPOBATH YCIOBUE 33]]a9d, TPA HEOOXOTUMOCTH CTPOUTH TSI
€€ pelIeHUs] MaTEMATUYECKYIO0 MOJIEIIb; NOHUMAMb U UCTIOJIb30BaTh
JUTsl peleHus 3a/1a4u nH(opMaIuio, MpeACTaBICHHYIO B BUJIE
TEKCTOBOM M CUMBOJILHOM 3aIHMCH, CXEM, TaOJHUII, IUarpamm,
rpaduKoB, PUCYHKOB;

JeMCTBOBATH 10 aJITOPUTMY, COJEpXKAIIEMYyCsl B YCIOBHH 3a/1a4H;
HCI0JIb30BATh JIOTHUECKUE PACCYKICHUS MPU PEILICHUH 3aauu;
paboTaTh ¢ U30BITOYHBIMU YCIOBHUSIMH, BEIOMpAs U3 Beel
nH(popMalry, JaHHbIe, HeOOXOIUMBbIE JJIsl PEeLIEeHUS 3aauu;
OCYIIECTBIIATh HECIIOKHBIN 11epedop BO3ZMOKHBIX PELLICHUH, BEIOMpast
U3 HUX ONTUMAJIHOE TI0 KPUTEPUAM, CPOPMYIUPOBAHHBIM B
YCIIOBHH;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUCHHbIE PEIICHUS B
KOHTEKCTE YCJIIOBHS 33/1a4M, BBIOMPATh pEUICHUS, HE
MIPOTUBOpPEYAIINE KOHTEKCTY;

periaTh 3aJ1a4i Ha pacyeT CTOMMOCTHU MOKYIIOK, YCIYT, TTOE3/I0K U
T.IL.;

peuiaTh HECJIOKHBIC 3a1a4U, CBA3AHHBIC C TOJICBBIM Y44CTUCM BO
BJIaACHHUU (I)HpMOIZ, npeanpuATUCM, HCABHMKHUMOCTBIO,

peuiaTh 3aia4y Ha ITPOCTLIC IMTPOICHTLI (CI/ICTCMLI CKHJIOK, KOMI/ICCI/II/I)
1 Ha BBITUCIICHUC CJIOKHBIX MPOLICHTOB B PAa3JIMYHBIX CXEMaAX
BKJIaZ10B, KPEAUTOB U HUIIOTCK;

penaTh NpaKkTU4YeCKue 3a/1a4u, TPeOYIoIIe NCIOIb30BaAHUS
OTpHUIATENLHBIX YHCET: Ha OTIPE/IeICHEe TEMIIEpaTyphl, Ha
oTpesieNieHue TIOJ0XKEHHUS Ha BpeMeHHOM ocH (10 Hamie dpbl 1
MocIie), Ha JBMKEHHE JICHEKHBIX CPECTB (MPUXO/pacxo), Ha

Pewamoe 3a0auu pasnvix munos, 6 mom uucne 3adauu
NOBLIUEHHOU MPYOHOCHU,

8bLOUPAMb ONMUMATILHBILL MEMOO peuleHus 3a0adu,
paccmampusas paziuyHvle Memoobl;, CMpoUms MOOelb peuleHus
3a0a4u, npo8ooUMb OOKA3AMENbHbLE PACCYHCOCHUSL,

pewiams 3a0a4u, mpedyloujue nepedopa 8apuanmos, NPosepKu
yenosuil, 8b100pa ONMUMATILHO20 pe3yibmama,

anaiusupoeamsv U UHmepnpemupoeams pe3)ylbmamnbsl 6
KOHmeKcme yCioeus 361061'11/!, 6bl6up(1mb PEULEHUA, He
npomueopedauiue KOHmexKcniy,

nepesooums npu peweHuy 3a0aiu UHGopmayuro uz 00OHoU Gopmol
8 OpY2y10, UCNOIL3YS NPU HEOOXOOUMOCMU CXeMbl, MAOIUYbI,
epaghuxu, ouazpammoi;

B noeceonesHotl sxcuznu u npu uzyueHuu opyux npeomemos.

peuiamsb npakmudeckue 3a0ayu u 3a0ayu uz opyux npeomemos




oTpeieNieHue rTyOuHBI/BBICOTHI U T.11.;

MCIOJIb30BATh MOHATHE MacITada st HAX0XKICHHUS PACCTOSIHUN U
JUIMH Ha KapTax, [JJaHaX MECTHOCTH, IJIaHaX IOMELEHUH,
BBIKpOMKaxX, Ipy paboTe Ha KOMIIBIOTEPE U T.II.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos.

peiatb HECIOXHBIC IMPAKTUYCCKUC 3aaydu,
CUTYyalluIX HOBCGI[HGBHOﬁ KHU3HU

BO3HHUKAIOIIME B

I'eomerpus

OmnepupoBath Ha 0a30BOM YpOBHE TIOHSATHIMH: TOUKA, MTPSIMas,
IUIOCKOCTh B IIPOCTPAHCTBE, NapauIeIbHOCTh U
MEPIIEHINKYIISIPHOCTH MPSIMBIX U TUIOCKOCTEH; pacro3HaBaTh
OCHOBHBIE BHJIBI MHOTOTPaHHHUKOB (TIpU3Ma, MUpaMuIa,
MPSIMOYTOJIbHBIN Napasuiesenunen, Kyo);

n300paxaTh u3ydaemble GUTYpbl OT PYKU U C IPUMEHEHUEM
MIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX
00BbEeMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh UH(OPMALIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexax U PUCYHKaX;

npuMeHsTh TeopeMy [ludaropa npu BeIYUCICHUH 2JIEMEHTOB
CTepeoMeTpUYEeCcKUX (QUryp;

HaxXoauTb 00BEMBI U iomanaun HOBerHOCTeﬁ HpOCTGfIHIPIX
MHOT'OI'PAHHUKOB C IIPUMCHCHUCM (1)OpMy.]'I;

pacrno3HaBaTh OCHOBHBIC BH/IbI TEJT BpalleHHs (KOHYC, LIUITHH/IP,
cdepa u map);

HaxXoauThb 00BEMBI U IIomaau HOBCpXHOCTeﬁ HpOCTGﬁH.IHX
MHOT'OT'PpaHHUKOB U TCJI BpallICHUS C IPUMCHCHUCM (I)OpMy.TI.

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos:

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NJIOCKOCHb 8
npoCcmpancmee, NapaieibHoCms U NePReHOUK)IAPHOCHb NPAMbIX
U naoOCKoCme;

npuUMeHAmb Ol peuleHusl 3a0ay 2eomempuyeckue haxmol, eciu
VCI08US NPUMEHEHUs 3a0aHbl 8 8HOU opme, peuams 3a0ayu Ha
HAaXo0dcoeHue 2eoMempuiecKux 8eudut no oopasyam uiu
aneopummam,; 0enams (8bIHOCHblE) NIOCKUE YEPMENCU U3
PUCYHKO8 00beMHbIX (hucyp, 8 MOM YUciie pucosams U0 C8epxy,
cOOKY, cmpoumo cedenuss MHO202PAHHUKOS, U361eKamb,
UHmMepnpemuposams u npeoopazoevieams UHGopmayuio o
2eomMempudeckux gueypax, npeocmasieHHyI0 Ha YepmexHcax,
NPUMEHAMb 2eoMempuieckue paxkmuol 0/ peuieHus 3a0a4, 8 mom
yuce npednona2anuux HecKOJIbKO Wa208 peuletus; OnUucbléams
83aUMHOE PACNOJI0NCEHUE NPAMBIX U NIOCKOCMell 8
npocmpancmee;

G opmynuposams ceoticmea u npusHaxKu Gueyp;
00KA3b18aMb 2e0MEeMPUYECKUE YMBEEPHCOEHUS;

81ademv CMaHOapmHoU Kiaccugurayuel npocmpaHcmeeHHbIX
Gueyp (nupamuovl, npuzmvl, napaiierenunedst);

Haxooums 00veMbl U NIOWAOU NOBEPXHOCMEU 2E0MEMPUYECKUX
meJ ¢ npumeHeHuem Qopmyi,;

BBIHUCTIAMb pACCMOAHUA U Y2TIbl 6 NPOCMPAHCMEE.




COOTHOCHUTBH a0CTPAKTHBIE T€OMETPHUCCKUE TMOHATHS U (PAKTHI C
peaJIbHBIMU J)KU3HEHHBIMU 00bEKTAMU U CUTYaLUSIMU;

MCIOJIb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUIECKUX (DUTYD
JUIS PEIIEHUs] TUIOBBIX 3a/1a4 PAKTUYECKOTO COACP KAHMUS;

COOTHOCHTB TUIOIIAIM IOBEPXHOCTEH TET 0TMHAKOBOH (OPMBI
Pa3IMYHOIO pa3Mepa;

COOTHOCHUTH OOBEMBI COCY/I0B OJIMHAKOBOM (POPMBI Pa3IMuHOTO
pasmepa;

OIIeHMBATh (HOPMY NMPAaBUILHOTO MHOTOIPAaHHUKA IIOCIIE CIUJIOB,
Cpe30B U T.I. (ONpeAeNnsaTh KOJIMYECTBO BEPIINH, pedep U rpaHeil
MOJIyY€HHBIX MHOTOTPaHHHUKOB)

B nosceonesnoti sorcuznu u npu uzyyeHuu oOpyeux npeomemos.

UCNONB308AMb CEOUCMBA 2EOMEMPUYECKUX Pu2yp 01 peulenus
3a0a4 NPaKmuyecko20 xapakmepa u 3a0ay u3 opyaux ooiracmeu
3HaHUU

BekTops! OnepupoBaTh Ha 0a30BOM YPOBHE TIOHATHEM JEKAPTOBBI Onepuposams NOHAMUAMU OeKAPMO8bl KOOPOUHAMDbL 8
KOOPAMHATBI | KOOPIUHATHI B TPOCTPAHCTBE; npocmpancmee, 8eKmop, Mooy/ib 6eKmMopd, PA8EHCME0 BEeKMOPO8,
B KOOPOUHAMbL 8EKMOPA, Y20l MeHCOY BEKMOPAMU, CKASPHOE
NMPOCTPAHCTB HAXOJMTh KOO/MHATHI BEPUIMH KYOA 1 MPAMOYTONBHOTO npoussedeHue 8eKmopos, KOJLIUHEeAPHble BEKMOPbL,
napajuiesienune/ia
¢ HAX00Uums paccmosiHue Mexcoy 08YyMs MOYKAMU, CYMMY 8EKMOPOs
U npoussedene 6eKmMopa Ha YUCI0, Y20l MENCOY 8eKMOPAMU,
CKAJISIPHOE NPoU38edeHue, PAcKkiaobléams 6eKmop no 08ym
HEKOLIUHEAPHBIM 8EKIMOPAM,
3a0a6amv NIOCKOCIb YPAGHEHUEM 8 OeKAPMOBOlL CUCTeMe
KOOpOUHam;
pewams npocmeriuiue 3a0a4u 66e0eHUeM 6eKMOPHO20 bazuca
MeToabl [IpuMeHsTh H3BECTHBIC METOBI ITPH PEIICHUN CTaHAAPTHBIX Hcnonvzoeams ocHosHble MemoObl 00KA3aMelbCmed, nPo8ooUunb
MATEeMATHKH | MaTeMaTHYeCKHUX 3a1a4; 00KaA3amenbCcmeo U 6bINOIHAMb ONPOBEPIHCEHUE,

3aMeyaTh U XapaKTepu30BaTh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B
OKpY’Karollen NeUCTBUTEIbHOCTH;

IMPUBOJUTH ITPUMCEPBI MATCMATUYCCKUX 3aKOHOMepHOCTCﬁ B
npupoac, B TOM YHUCJIC XapaKTCPU3YIOIIUX KPACOTY U COBCPIICHCTBO
OKpYyXKaromero Mmupa u HpOI/ISBCI[CHI/Iﬁ HCKYCCTBa

NPUMEHSIMb OCHOBHbLE MEMOObl PEUUEHUSL MAMEMAMULECKUX
3a0ay;

Ha 0CHOBe MAMeMamu4eckux 3aKOHOMepHOCmell 8 npupooe
Xapaxkmepuzoeams Kpacomy u CO8EPULCHCINBO OKPYICAIOUJE20
MUpa u npouzedeHUll UCKycCmea, NPpuUMeHsams npocmeuuiue
npocpamMmHbie cpeocmsed U dINeKMpPOHHO-KOMMYHUKAYUOHHbBLE




cucmembsvl npu peuteHuu mamemamudecKux 3a0ay

YYEBHO-TEMATHYECKHWH IUVIAH KYPCA AJITEBPHI 1 HAYAJI AHAJIM3A

B 11 ximacce Ha 102 yaca (3 yaca B HeJ1eJI10).

10 kaacc
11 kuace
No
Paznen KomnuecTBo yacoB
n/m
1. [ToBTOpeHme Kypca anreOpsl 1 Havan aHanusa 10 kiacca 4
2. Tpuronomerpudeckue GyHKITUN 14
3. [IpousBoHas U €€ TEOMETPUUCCKUN CMBICTT 20
4, [IpuMeHeHne MPON3BOIHOM K MCCIAEAOBAHUIO (DYHKITHIMA 16
5. HHuterpan 16
6. Hrorooe moBTOpeHUE Kypca aareOpbl U Haual aHainu3a, MoArotorka k EI'D. 32
Uroro: | 102

Conepxanue kypca B 11 kiacce (1024yaca)

Tema 1. «IloBTOpeHue kypca aareopsl 1 Hauaa anaiau3a 10 kiaacca» - 4 yaca

YpoBeHb 00s13aTe/IbHON MOATOTOBKH 00y4aro1erocs




e VYMeTh pemarh HECJIOXKHbIE alredpandeckre, HppaoHalbHbIe, II0Ka3aTeNbHbIC, JIOTapu(pMUUIecKrue, TPUTOHOMETPHUYECKUE YpaBHEHHSI, HEPABEHCTBA U
UX CUCTEMBI.
e 3HaTh CBOWCTBA CTEIICHHOMW, TIOKA3aTEIbHOM, JorapudmMuyeckoi GyHKIUI U yMETh CTPOUTD UX T'PapHKH.
Tema 2. « Tpuronomerpnuyeckune GyHkuun» - 14 yacon

YPOBCHB 00513aTeILHOM MOAr0TOBKH oﬁyqaloluerocn

e HayunTbcs HAXOOUTH 00JIACTh OIIPEIEICHIS] TPUTOHOMETPHUYECKIX (PYHKIIUH.

e HayunThcs HAXOJUTH MHOKECTBO 3HAYEHUI TPUTOHOMETPHUYECKUX (QYHKIIUH.

e HayunThcs onpenensTs 4eTHOCTh, HEYETHOCTh, MEPUOANIHOCTh TPUTOHOMETPUIECKHUX (DYHKITHIA.

e 3HaTh CBOICTBA TPHTOHOMETpHUECKHX GyHKmiA » =COSX, Y =SINX, Y =1gX u ymeTh CTPOHTH X TPAGHKL.
Tema 3. «IIpousBoaHas U ee reomeTpu4eckuii cmpica» - 20 yacos

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4arouierocs

e [loHMMaTh MEXaHHUYECKUI CMBICI TPOU3BOTHOM.
e HaxoauThs MpoU3BOAHBIC dJIEMEHTAPHBIX (QYHKITUH, MOIB3YICh TAOIUIIEH TPOU3BOTHBIX.
e HaxoauThk MpoU3BOAHBIC ATIEMEHTAPHBIX (PYHKITUH, MOIB3YACh MpaBMiIaMu Ju(depeHITTPOBaAHUSI.
e [loHMMaTh FrEOMETPUUYECKUN CMBICI TPOU3BOIHOM.
Tema 4. «IIlpyuMeHeHHe PON3BOIHOM K MCC/IeI0BAHUIO QYHKIUIT» - 16 yacoB

YpoBeHb 00513aTe/ILHON NOATOTOBKH 00y4YaK0IIEroCs

e [IpuMeHsTH MPOU3BOIHBIC IS UCCIIETOBaHHS (YHKIIUH HA MOHOTOHHOCTh B HECJIOXKHBIX CITydasiX.
e [IpuMeHsTH MPOU3BOIHBIC ISl UCCIIETOBaHHS (DYHKIIUN HA SKCTPEMYMBI B HECJIOKHBIX CITydasX.
e [IpuMeHsTH MPOM3BOIHBIC ISl UCCIENOBaHUS (YHKIIUH ¥ MOCTPOSHHS UX I'Pa)UKOB B HECIIOKHBIX CITyYasX.
e [IpuMeHSTH MPOU3BOIHBIC /Il HAXOXKACHUS HAMOOIBIINX U HANMEHBITUX 3HAYCHUH (QYHKIHH
Tema 5. «AHTerpa» - 16 yacon

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4aI01Ierocs

e HayuuTthcs HaXO0UTH NIEPBOOOPA3HBIE, MOJIB3YACH TAOIHIIEH ITIEPBOOOPA3HBIX.
e HayuuTbCs BBIYUCIATH HHTETPAIIBI B IIPOCTHIX CIydasix.
e HayuuThcs HAXOIUTH IJIOIIAIb KPUBOJIMHEHHOM Tpamenuu.

Tema 6. «<Toropoe noBTOpeHue Kypca ajredpbl 1 HaYaJI AaHAJIN3a» - 32 YaCOB

O0s13aTeIbHBI MUHMMYM COJCP/KaHUs 00pPa30BaTEJIbHOM 00/1aCTH MaTeMAaTHKA

e Kopens cTenenu N.
e (CrTemneHb ¢ paloOHATBHBIM TIOKa3aTelleM.



Jlorapudm.

Cunyc, KOCMHYC, TaHT€HC, KoTaHreHc. [Iporpeccun.

OOurre mpueMsl penieHus ypaBHeHui. Pemenne ypapHenuid. CucteMbl ypaBHEHUH ¢ IByMS IepeMeHHbIMU. HepaBeHcTBa ¢ 0/1HOM EpEeMEHHOM.
Ob6nacTh onpeaencHus: GyHKIIHH.

O6nacTb 3Ha4eHUN (PYyHKITUH.

[TepromuanocTh. YeTHOCTH (HEYETHOCTH). Bo3pacranue (yObIiBaHuE).
OkctpemyMbl. Hanbosbliee (HauMeHblllee) 3Ha4eHUE.

I'paduxu QyHKIHIA.

[IpounsBoaHas.

HccnenoBanue GyHKIMN ¢ TOMOUIBIO IPOU3BOAHOM.
[TepBooOpa3nas. MuTerpai.

[Inomans KpUBOJIMHENHOMN TPANEUH.

Cratuctuueckas 00paboTKa JaHHbBIX.

Pemenne koMOMHATOPHBIX 3a1a4.

CnyyaitHble cOOBITHS U UX BEPOSITHOCTH.

YpoBeHnb 00s13aTe/IbHOI OATOTOBKH 00y4Yalouerocs

VYMeTh:

OTIpEeNIeNATh 3HAaYeHUE (QYHKIMH 10 3HAYCHHUIO apryMEHTa IPU PA3JIUYHBIX CIIOCO0ax 3aaHusl (PyHKITUH,

CTPOUTD IpapUKHU U3yYECHHBIX (DYHKIIHIA;

OIMCBIBATH TI0 TPA(QUKY M B IPOCTEHUIIHNX CIy4asix Mo GopMylie TIOBEICHHE U CBOMCTBA (DYHKIIMN, HAXOIUTH MO TpaduKy QYHKIIMHA HAHOOIBIINE 1
HAMMCHBIINE 3HAYCHUS;

BBITIOJTHATH apU(METHUECKHIE ICHCTBUS, COUETasl YCTHBIC U ITMCbMEHHBIE IPUEMBI, TPUMEHEHHE BEIYUCIUTEIBHBIX YCTPONUCTB; HAXOAUTh 3HAYCHUS
KOPHSI HATYpaJIbHOM CTENICHH, CTEIICHH C PallMOHAILHBIM TIOKa3aTeseM, Jiorapudma, HCIoIb3ys PHU HEOOXOIMMOCTH BBIYHCIUTEIBHBIC YCTPOCTBA;
M0JIb30BAThCS OLICHKOW U PUKUAKON TPU MPAKTHUECKUX pacyerax;

MIPOBOJIUTH [0 M3BECTHBIM ()OPMYIIaM U TpaBUIIaM MPeoOpa3oBaHus OYKBEHHBIX BBIPAKCHH, BKIFOUAIOIINX CTEIICHHU, PaIUKAIIb, JIorapu(Mbl 1
TPUTOHOMETPHYECKUE (DYHKIIHH;

BBIUMCIIATH 3HAYCHUS YUCIOBBIX U OYKBCHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOX0AMMBIC TIOJICTAHOBKH M ITPEOOpa30BaHus;

BBIYHCIISTH IPOU3BOAHBIE U TIEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIH, UCIIOJIBb3Ys CIIPABOYHBIE MATEPUAITBI;

HCCIIEeIOBATh B MPOCTEUIITUX CITydassX (YHKIIMU HA MOHOTOHHOCTb, HAXOAUTh HAaUOOIbIINE 3HAYeHUS (DYHKIUH, CTPOUTH IPapUKH MHOTOUIICHOB U
MPOCTEHIINX PallMOHATBHBIX (DYHKIIMH C MCIIOJIb30BAaHUEM arapaTa MaTeMaTHueCKOTo aHaIu3a;

peuaTh paroHalbHbIe, TOKa3aTeIbHbIe U JIOTapupMUIECKHe YpaBHEHUS U HEPABEHCTBA, MPOCTEHINNE HPPAIIMOHATIEHBIE U TPUTOHOMETPUYECKHE
ypaBHEHUS, UX CUCTEMBIL.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4al0LIerocs

pelaTh ypaBHEHHMsI, IPOCTEUIINE CUCTEMbl YPaBHEHUH, UCIIOB3Ys CBOMCTBA (DYHKIUI U UX IpaUKOB;



CTPOMTH TpapUKH U3YUEHHBIX ()YHKIIHMA;

BBIUMCIIATH TUIOIIAAN C UCTIOJIB30BAaHUEM TIEPBOOOPA3HOM;
MCTOJB30BATh ISl MPUOIMKEHHOTO PEIICHUs] YpaBHEHUH U HEpaBEHCTB I'pa)UueCcKuii METOI;
n300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOXKECTBA PEIICHUH MPOCTEHUIINX YPAaBHEHUH U UX CHCTEM.

HCIOJIB30BATDb l'lpP[OﬁpeTeHHbIe 3HAHUA U YMECHUSA B HpaKTquCKOﬁ JeATeJIbHOCTH U MOBCEIHEBHOM sKU3HM JJIs1:

OTIHMCBIBATH MO TpaduKy ¥ 1Mo GopMyJie MOBEACHNE U CBOWCTBA (YHKIIHI, HAXOAUTH 10 rpaduky pyHKINN HAMOOIbIINE U HAMMEHBIIINE 3HAYCHUS;

® TPAKTUYECKHUX PacyeToB Mo (popMyram, BKItOUYas GOPMYIIbI, COAEPIKAIIIE CTETICHHU, PAJAUKalIbl, IOTapu(pMbl U TPUTOHOMETPHUYECKUE (DYHKIINH,
HCIOJIb3YS IPU HEOOXOIMMOCTH CIIPABOYHBIE MaTepUaibl U MPOCTEUIINE BBIYUCIUTEIbHBIE YCTPONHCTBA.

® OIMCaAHMS C MOMOUIBIO (PYHKIMI pa3IuYHbIX 3aBUCUMOCTEH, IPeICTaBICHUS UX rpadUuecKy, HHTEPIPETalluU IPpaUKoB;

® pelIeHUs NMPUKIAIHBIX 337a4, B TOM YHCJIE€ COLMATbHO-I)KOHOMUYECKUX U (PU3NUECKUX, Ha HAauOOJIbIINE U HAUMEHBIIINE 3HAYEeHUs, HA HAXOK/ICHHE

CKOPOCTH M YCKOPEHHUS;

® TIOCTPOCHUSA U UCCICAOBAHUSA HpOCTGfIHIPIX MaTEMaTHYCCKUX MOZ[CJ'ICI\/JI.

KAJIEHJAPHO-TEMATUYECKOE INTAHUPOBAHMUE 1O AJITEBPE. 11 KJIACC (102 YACOB, 3 Y/HE].)

Ne Tema Bun V] XapakTepucTHKA 1eATeJIbHOCTH YYAIIUXCS Hara
mwiaH | pakr
IloBTOpenue kypca 10 kiacca — 44
1 YucnoBble MHOKeCTBA. DYHKIIHH.
3-4 | Pemenue ypaBHeHU, HEPABEHCTB U UX CUCTEM. MPAKTHUKYM
I'maBa 1. Tpuronomerpudeckue GpyHKuuu -14q
5-6 | OGnacTh ompeeneHns 1 MHOXKECTBO 3HaUCHUI UCCIIEIOB. 3HATh: 4TO SIBIIETCS 00JIACTHIO ONPEIEICHUS, MHOKECTBOM
TPUTOHOMETPUYECKUX (PYHKIIHIA paGora 3HaueHUH QPyHKIUN y=SinX, y=COSX, y= tgXx.
7-8 | UeTHOCTh, HEYETHOCTD, IEPUOIUIHOCTh 3HaTh: OlNpeeieHne NepruoIndeckor yHKIINU
TPUTOHOMETPUYECKUX (PYHKIIHIA
9-10 KOHKYpC 3HaTh: cBOMCTBa (PyHKIIMU y=COSX

CBoiicTBa (hyHKIIMU y=COSX U ee rpaduk

YMertb: cTpouth rpaduk GyHKIMH Yy=COSX, ONPEIeATh CBOMCTBA
byHKIIUY 110 TpaduKy




11- KOHKYpC 3HaTh: cBOlcTBa (PyHKIMHU y=SinX
12 ) .
CaoiicTBa (hyHKIMHU y=sinX U ee rpaduk YMertb: cTpouts rpaduk GYHKIUH y=SinX ONpeAeisITh CBOWCTBA
¢byHKIMY 110 TpaduKy
13- 3HaTh: cBOlcTBa PyHKINHU y= tgX
14
CaoiicTBa (hyHKIIMU y= tgX U ee rpaduk YMertb: cTpouth rpaduk GYHKINH y= tgX, ONPEAEIsITh CBOWCTBA
¢byHKIIMY 110 TpaduKy
15- | O6partHbie TPUTOHOMETpHUECKHE (PYHKIIUU 3HaTh: NOHATUE OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIINUN
16
17 | [loBropenue no teme «TpuroHomeTpudeckue IIPOEKT
GyHKIIN
18 | KourpoanHasi padora Ne 1 mo treme
«Tpuronomerpuyeckue GpyHKIUUW)
I'naBa 2. Ilpou3BoaHas u eé reoMeTpruuecKuii cMbic - 204
19- KOHKYPC 33/1a4 | 3HATh: MOHATHE MPOU3BOTHON (PYHKIIMH, TEOMETPHUICCKUN CMBICTT
21 MIPOU3BOIHOM.
[IpowusBoaHas.
YMeThb: HAX0UTh IPOU3BOIHbIE (DYHKIIUH
22- Uccnenopar. | 3HaTh: GopMyIIbl IPOM3BOAHOM cTenenHoi GyHKimH (xP)!=pxP* u
25 abota KX + b)P)’ =pk(kx + b)P?
IIpounsBoaHas cTeneHHON QyHKIMH. P (« ) =pr( )
YMeTh: UCnob30BaTh (JOPMYIIbI IPH HAXOXKAECHUH ITPOU3BOIHOM;
HaXOJIUTh 3HAYE€HUE [TPOM3BOTHON (PYHKIIMH B TOUKE.
26- IOPakTUKyM | 3HaTh: npaBuia AuddepeHMpOBaHUS CyMMBI, IPOU3BEICHUS U
29 YacTHOT'O 2-X (yHKIUH, BEBIHECEHUS TIOCTOSTHHOTO MHOKUTEJIS 3a
[IpaBuna quddepeHupoBaHus. .
3HaK IPOU3BOTHOM
YMeThb: NpUMeHATh NpaBuiia 1 depeHIMPOBaHUS
30- KOHKYPC 3HaTh: TabIMIly TPOU3BOIHBIX HEKOTOPBIX AJIEMEHTaPHBIX




32

[Tpon3BoAHBIE HEKOTOPBIX 3IEMEHTAPHBIX (DYHKITHIA.

byHKImiA

YMeTh: UCTIONIB30BaTh (YOPMYIIBI IPH BHIMOJIHEHUN YIPAKHEHUH

33- 3HATh: TEOMETPUUYECKHI CMBICIT IIPOU3BOIHON, YpaBHEHHE
36 . . KacaTeJIbHOM
I'eomeTpuyecKuii CMBICI POU3BOIHOM.
YMeTh: 3anCHIBaTh ypaBHEHUE KacaTeIbHOM K rpaduKy GyHKINU
f(x) B Touke Xo
37 | IToBTropenue mo teme «lIponsBomHas u ee MPAKTHKYM
Te€OMETPUIECKUIN CMBICI.
38 | KonTpoubHasi padora Ne 2 mo Treme
«IIpon3BogHas U €€ reoMeTPUYECKUI CMBICD).
I'maa 3. IlpuMeHeHHe MPOM3BOHOM K MCCJIETOBAHNIO (PYHKIUI -164
3HaTh: onpeneneHre Bo3pacraromien (yobiBaromeil) GyHKIuu,
MPOMEXYTKH MOHOTOHHOCTH

32- | Bo3pacranue u yObiBaHue (pyHKITHH. MUHH-UCCTIE].

35 ¥Ymerhb: 1o rpaduky GYHKIIUH BBISBISATH TPOMEKYTKH
BO3pacTaHusi, yObIBaHUS; HAXOUTh UHTEPBAJILI MOHOTOHHOCTHU
byHKIMH
3HaTh: omnpeieeHne TOYeK MaKCUMyMa 1 MUHUMYMa,
CTAIlMIOHAPHBIX, KPUTUYECKUX TOYEK, HEOOXOUMBIE U

MPAKTHKYM
JOCTaTOYHBIE YCIOBUS SKCTPEMyMa

36-
39 YMeTh: NpUMEHSITh HEOOXOIUMBIE U IOCTaTOYHBIE YCIOBHS

DKCTpeMyMbl (QYHKIIUH. JKCTpEMyMa ISl HAXOXKACHUS TOUYEK IKCTpeMyMa (yHKIIHH

KOHKYpC 3HaTh: KaK Mccae0BaTh (YHKIUIO C TOMOUIBIO TPONU3BOAHOM

40- | [IpumeHeHMe MPOM3BOIHON K OCTPOCHHUIO YMeTth: cTpouTh rpaduk GYHKIUH ¢ TOMOLIbIO TPOU3BOTHOM
42 | rpaduKOB QYHKIIHH.




OPaKTUKYM | 3HAThH: AITOPUTM HaXOXKICHUS
43- | Hauboupliee 1 HauMeHblIee 3HAYCHUS (QYHKIIUH. YMeThb: HaX0IUTh HauOOJIbIIIEEe, HAMMEHbIIIEEe 3HAYCHUE (PYHKIINN
47
3HATh: NOHATHE BBITYKJIOCTH rpaduka GyHKINH, TOYKH epernoa.

48- | Bemykiocts rpaduka GpyHKINH, TOYKH MTeperuoa. YMeTh: IPUMEHATH 3TH MOHATHS TPH MTOCTPOCHUH TpaduKa 1
50 UCCIICIOBAaHUU (PYHKIHH

[ToBTOpenue no teme «IIpumeneHne Npou3BoHON K
51 UCCIIEIOBAaHUIO (PYHKITHID
53

KontpoubHas padora Ne 3 mo teme «
54 IIpuMeHeHHe NPOU3BOIHOM K HCCIEA0BAHUIO

pyHxnumin.

I'maa 4. Unuterpau - 164

55- 3HaTh: onpeeneHue epBooOpasHON
57

[TepBooOpa3Hasi. Ymers:
58- IPaKTUKyM | 3HaTh: IpaBUJIa HAXOXKJICHHUS IEPBOOOPA3HBIX
60

[IpaBuna HaxoXk1eHUs 1EPBOOOPA3HOM. YMeThb: NpUMeHATh Ta0IUIy IEPBOOOPA3HBIX
61- KOHKYpC 3ajau | 3HaTh: ¢popmyny HeroTona-JleiiOnuma
55

[Tnomans KpUBOIMHEHHON Tpanenuu U UHTETpal. YMmertb: npumensts popmyny Herotona-JIeitOnua, nsodpaxarb

KPHUBOJIMHEIHYIO Tparenuio

62- COpPEBHOBA 3HaTh: TabaMIly NepBOOOPA3HBIX
64

Beruuciienne uHTErpaios. HHE YMeTh: IPUMEHSTH TAOIUITY IEPBOOOPA3HBIX ISl BBIYHCIICHUSI

HpOCTGﬁH.IPIX HUHTCIrpaJioB




65- NPakTUKyM | 3HaTh: TabIMIly IepBOOOpa3HBIX
67 v
Bbrauciienne miomasei ¢ noMombo HHTErpaslos. YMeTh: IPUMEHSTH TaOIUITY TIEPBOOOPA3HBIX IS BBIYHCIICHUS
IIPOCTENUIINX UHTErPAIOB
68-
69
IToBTOpeHue o teme «MHTETpam».
70
Kounrposbnas padora Ne 4 no reme «MHTErpa».
HNToroBoe nopropenue--32 4
86- | [ToBTOpEHwUeE. MPAKTUKYM | YMeTh: BHINIOJHATh apUPMETHICCKHE ACHCTBUS, COUETAsT YCTHHIE
87 Y TIMCEMEHHBIE IPHEMBI; BBITIOJHATH YCTHBIC U IMCHbMEHHBIE
Anrebpandeckue BbIpaKEHHUSL.
NIPUEMBI C YUCIIaMH,
BBIUMCIICHHSI aJreOpandecKuX BhIPaKCHUH
88 | Crenennas GhyHKITHSA. YMeth: onpeaenaTh 3HaUeHUE GYHKITUU TT0 3HAYCHHUIO apTyMEHTa
89 | Jlorapudmuueckas u moka3areabHas QyHKIIUH. mpakT. pabora
90 | Tpuronomerpuueckue GyHKIUH. mpakT. pabora
91 | Pemrenue noka3aTesbHBIX ypaBHEHUN U HEPABEHCTB. YMeTh: pemaTh paluoHalbHbIe, IOKa3aTeNbHbIE,
— jgorapu@MuUecKre, TPUrOHOMETPUYECKUE YPAaBHEHHUS U
92 | Pemienue noka3aTelbHBIX ypaBHEHUN
HEPaBEHCTBA
Y HEPABEHCTB.
93 | Pemrenue norapuMudeckux ypaBHEHUN
HEPaBEHCTB.
94 | Pemienue TPUrOHOMETPUUECKUX YPABHEHUH U Uccren.
HEpPaBEHCTB.
95- | IIpouzBonHas. [IpumeneHne Mpou3BOTHOM. YMeThb: BEIUUCIIATH IPOU3BOIHbIE, TPUMEHSIS TpaBHiIa




96 BBIYHCIICHUS IPOU3BOIHBIX, UCIOJb3Yys CIIPABOYHBIE MaTepUaJIbI
97 | BeluuciieHue HHTETPAJIOB. YMerb: HAXOQUTh TUIOLIAAb KPUBOJIMHEWHON Tpaneluu
98 | BeruuciieHue miona M KpUBOJIWHEHHON TPATICITHH.
99- | Pemenue TeKCTOBBIX 3a7a4. KOHKYpC YMeTh: periaTh TEKCTOBbIE 33/1a41
100
101- | UTroroBasi KOHTpOJIbLHas paGoTa.
102
I'naBa Bcero Ypokos Heypoxos
IloBTOpPEHUE 2 1 1
7 13 9 4
8 16 11 5
9 16 12 4
10 13 9 4
11 10 8 2
12 7 4 3
13 8 5 3
HTorosoe nopropenne 17 12 5
Bcero 102 71 31




HopMBI OIleHKH 3HAHHMIi, YMEHH# 1 HABBLIKOB 00YYAIOIUXCH

Ouemca NMUCbMEHHBIX KOHTPOJBHBIX paﬁoT oﬁyqammnxm o MaTeMaTHKe.
Omeem oyerueaemcs OMMemKoul «S», eciu:

pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHUU peliCHud HET HpO6GJIOB n OIHI/I6OK;

B PCHICHUH HET MAaTCMAaTUYCCKHUX OILIMOOK (BO3MO)KHa O0JlHa HCTOYHOCTb, OIMKMCKA, KOTOpasA HC ABACTCA CICACTBUCM HC3HAHHA WJIM HCIIOHHUMAHUSA yq€6HOFO
Martepuana).

Ommemka «4» cmasumcs 6 Cﬂe()yiou;ux caydasix.

paboTa BBIMIOJIHEHA TIOJTHOCTHIO, HO OOOCHOBAHUS IIaroB pemIeHHs HEIOCTATOYHBI (€CIIM YMEHHE OOOCHOBBIBATH PACCYXKIEHHS HE SBISUIOCH CIHEIHATbHBIM
00BEKTOM MPOBEPKH);

JOIYIICHBI 0JTHA OMMOKA WM €CTh JIBa — TPU HEJ0YETa B BBIKIIA/IKAX, PUCYHKAX, YEPTEeKax WM rpadukax (€ciy 3TH BUABI padoT HE SBISUIUCH CHEIHATBHBIM
00BEKTOM MPOBEPKH).

Ommemxa «3» cmasumcs, eciu:

JOTYIIEHO OoJiee OAHOW OMMOKK wii Oojiee ABYX — TPEX HEIOYETOB B BBIKJIAJKAX, YEPTEKaX WU rpadukax, HO oOydaroniuiics o0iamaet o0s3aTeTbHBIMU
YMECHHSMH TI0 TIPOBEPSEMOM TEME.

Ommemxa «2» cmagumcs, eciu:
JIOTIYIIIEHBI CYIIIECTBEHHBIE OIMMMOKH, MOKa3aBIINe, YTO OOyJarouics He obaaaaeT 00sS3aTeIbHBIMA YMEHUSMU 110 TAHHON TeMe B TIOJIHOW Mepe.
Ommemxa «1» cmasumcs, eciu:

pa60Ta IMMOKa3aJia IMOJIHOC OTCYTCTBUC Y 06y11a10meroc51 00s13aTeNbHBIX 3HAHUH U YMGHI/Iﬁ 110 HpOBepHGMOﬁ TEMC NN 3HAYUTCJIbHAA 4aCThb pa60TbI BBIIIOJIHCHA
HE CaMOCTOATCIIBHO.

Yuutenbr MOKET HOBBICUTH OTMCTKY 3a OpI/Il"I/IHaJ'ILHHﬁ OTBCT Ha BOIIPOC HJIM OPUTHHAJIBHOC PCHICHUC 3aldavM, KOTOPBIC CBUIACTCIBLCTBYHOT O BBICOKOM
MAaTeMaTU4YCCKOM pPa3BUTUU 06}7‘18.}0]_]_[61"005{; 3a pPCHICHUC 0oJiee CIIOXKHOM 3aga4yu HUJIKM OTBCT Ha 0oJiee CIIOXKHBIN BOIIPOC, MPEHJIOKCHHLIC o6yqa}0meMyc;I
JOIIOJIHUTCIIBHO ITOCJIC BBIIIOJIHCHU A UM KaKHX-JIH00 ApPYrux 3aJaHuM.

OueHka yCTHBIX OTBETOB 00y4arOIIMXCsl.
Omeem oyenugaemcs Ommemrou «5», eciu yueHuK:

IMOJIHO PACKPBLI COACPIKAHUC MaTCpUajia B O6’B€Me, npeayCMOTPCHHOM HpOFpaMMOﬁ )51 y‘IC6HI/IKOM



H3JIOKHWJTI Marepuajl TIrpaMOTHBIM A3bIKOM, TOYHO MCIIOJB3yd MATCMATHUYCCKYH0 TCPMHUHOJIOTUIO W CHUMBOJIMKY, B OHpQI[eJIeHHOI;'I JIOTUYECKOM
IIOCJIICA0OBATCIIBHOCTH,

MPABUIIBLHO BBITIOJHUII PUCYHKH, YEPTEXH, TPAPHUKH, COTYTCTBYIOIIUE OTBETY;
II0Ka3aJl YMEHUE WJUTFOCTPUPOBATH TEOPUIO0 KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATH €€ B HOBOM CUTYAllMU IIPH BBIIIOJIHEHUH MPAKT MYECKOTO 3aJaHus;

POJAEMOHCTPUPOBAJ 3HAHUE TEOPHH PaHEe U3YyYCHHBIX COMYTCTBYIOIIUX T€M, CPOPMHUPOBAHHOCTh W YCTOHYMBOCTH HCIIOJB3YEMBIX NMPU OTBETE YMEHHUH U
HAaBBIKOB;

OTBC€YaJI CaMOCTOATCIBHO, 0e3 HaBOJAIIMUX BOIIPOCOB YUHUTECIIA,

BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBELICHHE BTOPOCTEICHHBIX BONPOCOB WJIM B BBIKJIAJKAX, KOTOPBIE YYEHHMK JIETKO MCIPABHII IOCIE 3aMEYaHUS
YUUTENSA

Omeem oyenugaemcs Oommemrou «4», eciu y0081emeopsiem 6 0CHOBHOM MPedOBAHUAM HA OYEHK)Y «J», HO Npu SMOM umeem 0OUH U3 HeOOCMAamKO8:
B M3JI0’KEHUHU JIOMYIICHBI HEOOIBIIINE TPOOEIIBI, HE HCKA3HUBIIIEE MATEMAaTHIECKOE COJIEPIKAHHIE OTBETA;
JOTIYIIIEHBI OJTMH — JIBa HEJI0YETa IMPU OCBEIIICHUH OCHOBHOTO COJICP)KAHUS OTBETA, UCIIPABJICHHBIC ITOCIIE 3aMeUYaHus yIUTENS;

JOTYIIEHbl OmMOKa Uiy Oojee OBYX HEJA0YETOB MPHU OCBEUICHHM BTOPOCTENEHHBIX BOIMPOCOB MM B BBIKJIAJKaX, JIETKO HMCIPABJICHHBIE MOCJE 3aMeyaHUs
YUUTEIS.

Ommemxa «3» cmagumcs 6 Cﬂe()y;ou;ux caydasx.

HCIIOJIHO PACKPBITO COACPKAHNEC MaTCpuajia (coz[er(aHI/Ie HU3JI0KXCHO (bparMeHTapHo, HE BCCraa HOCJ'IGI[OB&TCJ'IBHO), HO IIOKa3aHO 061uee IMOHNMAaHHUC BOIIpOCa U
MMPpOACMOHCTPUPOBAHBI YMCHHA, AOCTATOYHBIC i1 YCBOCHHA IIPOrpaMMHOI0 Marcpualia (OHpCI[CJ'IeHI)I ((TpC6OBaHI/I$IMI/I K MaTeMaTH4ecKOi IIOATI'OTOBKEC
ydamuxcsa» B HaCTOSIH_Ieﬁ mporpaMme 1o MaTeMaTI/IKe);

HUMCIIUCH 3aTpyAHCHUA WJIM JOITYIICHBI OIINOKU B OIIPCACIICHUU MaTeMaTH4YeCKOM TCPMUHOJIOTHH, YCPTCIKAX, BBIKIIAAKAX, UCIIPABJICHHBIC IMOCJIC HCCKOJIbKHUX
HaBOJAIIUX BOIIPOCOB YUUTCIIA

YYCHHUK HEC CIIpaBUJICA C MPUMCHCHUCM TCOPHUU B HOBOH CUTyalluu IIPpU BBIITOJIHCHUH NPAKTUYCCKOTO 3alaHW, HO BBITIOJIHUII 3aJaHUA 00s13aTeIIb HOTO YPOBHA
CJIOKHOCTH IIO HaHHOﬁ TEMC,

IPU JOCTAaTOYHOM 3HAaHUM TEOPETUYECKOI0 MaTepHaia BhISBIEHA HEJOCTAaTOUHAas! CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HAaBBIKOB.
Ommemka «2» cmagumcsi 8 ciedyIiouux CIyuasx
HE PacKpbITO OCHOBHOE COJIepKaHHe ydeOHOTo MaTepuana;

06Hapy>1<eH0 HC3HAHHUC YUCHUKOM OoJIbIIIEeH MK HAanOOoJIee BAKHOM YaCTH y‘-IC6HOl"O Marepualia,



JOIYIICHbI OMIUOKH B OIpPENEeICHUH TOHSATHIA, MPU HCIIOJIb30BAHUMA MaTEMAaTUYECKON TEPMUHOJOTHHU, B PHCYHKaX, YepTeKax WM Tpadukax, B BBHIKIAIKAX,
KOTOPBIE HE UCIIPABJICHBI ITOCJIE HECKOJIBKUX HABOIALIUX BOIIPOCOB YUUTEIIS.

Ommemxa «1» cmasumces, eciu:

YUYEHUK OOHapyXWI IOJIHOE HE3HAHUE U HEMOHUMAaHUE M3Yy4aeMOoro yueOHOTo Marepuajia WM HE CMOI OTBETUTbh HU Ha OJIMH U3 NOCTABJIEHHBIX BOIPOCOB 110
N3Yy4EHHOMY MaTepuaisy

Oo6mas kiaaccupukanus omMMoOOK.
[Ipu orieHke 3HaHU, YMEHUN U HABBIKOB YYAIIUXCS CIEAYeT YUUTHIBATh BCE OMIUOKH (TpyOble U HErpyObie) U HeTOUETHI.
I'pyObiMu cuuTaroTCsi OIIMOKM:

HE3HaHUE ONPEJeNIEHUsI OCHOBHBIX MOHATHI, 3aKOHOB, MPaBHJI, OCHOBHBIX IOJIO)KEHUN TEOpUH, HE3HAHHE (POpMyJsl, OOIIETPUHATHIX CUMBOJIOB 000 3HAUECHUN
BEJINYUH, €IMHUI] NX U3MEPEHMS; HE3HAHNE HANMEHOBAHUH €IMHUI] U3MEPEHUS;

HGYMQHI/IC BBIJICIINTh B OTBETEC I'NTaBHOC,

HGYMQHI/IC HpI/IMeHSITI) 3HaHMHA, a.]'Il"OpI/ITMBI JJIs1 peI_HeHI/Iﬂ 3aaa4,

HEYMEHUE JIeJIaTh BHIBOJIBI M 0000IICHNS;

HEYMCHHUE YMTATh U CTPOUTH IPaHKH;

HEYMEHHE T0JIb30BaThCS IEPBOMCTOYHNKAMH, YICOHUKOM U CIIPABOYHHKAMU;
MOTEPsI KOPHS HITK COXPaHCHHUE MIOCTOPOHHETO KOPHS;

oTOpackiBaHue 0€3 0OBSICHEHHUI OJTHOTO U3 HUX;

pPaBHO3HAYHbIC UM OLIMOKHU; BEIYUCIUTENbHbIE OLIMOKH, €CIM OHU HE SIBJISIIOTCS ONUCKOMN; JTOTMYECKHE OINOKH.
K Herpy0bimM ommlkam cjiegyer OTHeCTH

HCTOYHOCTD CI)OpMYJ'IPIpOBOK, onpe):[eneHI/nTI, HOHHTHﬁ, TeopHI’I, BBbI3BaHHAS HEIIOJIHOTOM 0XBaTa OCHOBHBIX IMPU3HAKOB OIIPEACIACMOTO MMOHATUSA WU 3aMEeHOI
OHOTO - IBYX U3 3THX MPU3HAKOB BTOPOCTCIICHHBIMH ;HCTOYHOCTDH rpa(bm(a; HepaHHOHaHLHLIﬁ MCTOA PpCHICHUA 3aJa4r UM HEAOCTATOYHO HpOILYMaHHLIﬁ
IJIaH OTBETA (HapymeHHe JIOTUKH, IIOAMCHA OTACIbHBIX OCHOBHLIX BOIIPOCOB BTOpOCTeHeHHHMI/I); HCPAIMMOHAJIBHBIC MCTO/IbI pa6OTLI Cco CHpaBO‘-IHOI\/’I )41 ,I[perﬁ
HHTepaTypOﬁ;HCYMeHHe pemiaTth 3a4a41, BBIIIOJIHATE 3aJaHUA B 06IJ_ICM BHIC.

Henouyeramu ABJIAIOTCA:



HEpaIMOHAIbHbIC TPUEMBbI BEIYUCICHUN U PEOOpa30BaAHMIA;
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