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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma cocTtaBjieHa Ha OCHOBE:

1. - ®enepanbHbIi rocy1apCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT CPEIHETO
oO1ero oOpazoBaHus (yTB. IpUKazoM MUHHCTEpCTBA 00pa30BaHUs U HAYKU
P® ot 17 mas 2012 r. N 413);

2. - OCHOBHOI 00pa30BaTEIHLHOM MPOTPAMMBI CPEJTHETO 00IIEeTr0 00pa3oBaHuUs
(10-11 kmaccer) Ha 2018-2020 yu. T;

3. - YMK: Anrebpa un Hayasia MareMatuueckoro ananusa. 10-11 kmaccsl.:
y4e0. 1y 001eo0pa3oBat. opranu3aiuii : 0a30BbIM U YIITyOJICHHBIN
ypoBenb / [11..A. Anumos, FO.M. Konsrur, M.B. Konsarun, M.B. Tkauésa u
ap. — M.: IIpoceemenue, 2019.

4. - YMK: I'eometpus. 10-11 knmaccsl.: yued. 1jst 001eo0pa3onar.
opraHuzanui : 0a3oBeii ¥ yriyoneHHbiit ypoeHs / JI.C. AtanacsiH, B.®D.
byry3os, C.b. Konomues u ap. — M.: [Ipocsemenue, 2019.

OBHIASA XAPAKTEPUCTUKA YYUEBHOTI'O INIPEJIMETA
«MATEMATUKA»

Marematnueckoe 00pa30BaHUE B CPEIHEN IIKOJIE CKIIABIBAECTCS U3 CIEAYIOLINX
coJiep>KaTelIbHbIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUsI OJIOKOB): aicedpa; Hauana
AHAU3A; 2e0MEMPUA; ITIEMEHMbL KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCHEll,
cmamucmuku u a02uku. B cBoeil COBOKyITHOCTH OHU OTPaXKatOT OOraThlii OMBIT
oOyueHus: MaTeMaTHUKe B HAIIEH cTpaHe, yUUTHIBAIOT COBPEMEHHbBIE TEHICHIIUU
OTEYECTBEHHOM U 3apyOe’KHOM LIKOJIBI U MO3BOJISIFOT PEan30BaTh MOCTABICHHBIC
nepe] MKOJIbHBIM 00pa30BaHUEM LI€TH Ha HH()OPMALIMOHHO EMKOM U MPaKTUYECKH
3HAYMMOM MaTtepuasie. ITH COAEpPKaTEIbHbIE KOMIIOHEHTHI, pa3BUBAsSICh HA
MPOTSKEHNUH BCEX JIET 00YUYEHUsI, ECTECTBEHHBIM 00pa30oM NEPEIIETA0TCS U
B3aUMOJIEUCTBYIOT B YUEOHBIX Kypcax. JlJig MpOoIyKTUBHOU J€ATEIBHOCTH B
COBPEMEHHOM MHpE TpeOyeTCsl JOCTATOYHO MTPOYHAsi MaTeMaTUYECKasl
noAroToBka. Kaxxaomy 4esnoBeKy B CBOEH KU3HU MPUXOIUTCS BBITOIHSTh
CJIOXHBIE PACUeThl, BIaJETh MPAKTUUYECKUMHU MAaTEMATUYECKUMHU NTPUEMAMHU.

AnreOpa u Hauasa aHaJiu3a — OJMH U3 BAXXHEHIITMX KOMIIOHEHTOB
MaTeMaTU4YeCKOro 00pa3oBaHusl, HEOOXOIUMBIH ISl TPUOOPETEHUST KOHKPETHBIX
3HAHHUW W MMPAKTUYECKH 3HAYMMBIX YMEHUH, (POPMUPOBAHUS S3bIKA OTUCAHUS
00BEKTOB OKPY’KAIOIIETO MUPA, JUIsl pa3BUTHUS TPOCTPAHCTBEHHOTO BOOOpAXKEHUS,
WHTYUINN, MATEMAaTHYEeCKOU KYJIbTYPBhI yUaITUXCsl.

Ancebpa u nauana mamemamuyecKko2o anaauza HaueneHa Ha popMupoBaHue
MAaTeMaTUYECKOro arrmapara Jyisi peuIeHUs 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX
IPEIMETOB, OKPY>Kalolllel peabHOCTHU. SI3bIK areOpbl MOTYEPKUBAET 3HAUCHUE
MAaTEMATUKH KakK SI3bIKA JJIs1 IOCTPOEHUSI MATEMATUYECKUX MOJIENIEN, TTPOLIECCOB U
SABJICHUM peanbHOro Mupa. OHOM U3 OCHOBHBIX 3a71a4 U3yUYEHUs aareOphbl
SBJISIETCS PA3BUTHE AIITOPUTMHUYECKOTO MBITIUICHUSI, HEOOXOAMMOT0, B YaCTHOCTH,
JUTSL OCBOEHUS Kypca MH(GOPMATHUKH; OBJIAJICHUE HaBBIKAMU JI€TyKTUBHBIX



paccyxaenuit. [IpeoOpa3zoBanne CHMBOIUYECKUX (POPM BHOCUT CBOM
cnenuUIecKuii BKJIaJ B pa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEH K
MaTeMaTU4eCcKOMy TBOPYECTBY. [[pyroil BaxxHO! 3a1auell U3y4eHHs alnreopbl
SIBJISIETCS MOJTYUYEHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUN 0 (DYHKIUAX KaK
BKHEUIIIEN MaTEeMaTUYE€CKOW MOJIECIIH ISl ONUCAHUS U UCCIIEAOBAHUS
pa3HO00pa3HbIX NPOLECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX,
AKCTIIOHEHIUATBbHBIX, IEPUOJIUUECKUX U JIP.), 11 POPMHUPOBAHUS Y YUALTUXCS
peACTaBICHUN O POJIM MaTEMaTUKH B PA3BUTUU IIUBWIM3ALUH U KYJIbTYPHI.
N3yuenue anreOpbl U Ha4asl aHAIM3a BHOCUT BKJIAJ] B Pa3BUTHE JOTUYECKOTO
MBIIIJIEHUS, CIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHHIO
KpacoThl ¥ U3AIIECTBA MATEMAaTUYECKUX PACCYKACHUMN, BOCIIPUATHIO
reoMeTpudeckux GopM, yCBOCHHIO ujen cummeTpun. KpoMe Toro, OCHOBHOM
3a/iayeit Kypca anreOpbl 1 Haval aHalIu3a sIBISETCS HE0OXO0IMMOCTh 00€CTIeUnTh
MIPOYHOE U CO3HATEJILHOE OBJIAJICHUE YUAIlUMUCSI CUCTEMOM MaTEMaTUYECKUX
3HAHUW U YMEHUM, HEOOXOIUMBIX B MIOBCEAHEBHOMN KU3HU B COBPEMEHHOM
00111eCTBE, JOCTATOYHBIX JIJIsl U3YUEHHS] CMEKHBIX AUCIUIUINH U MPOJAOTAKEHUS
oOpa3zoBaHUs.

Dnemenmul 102uKU, KOMOUHAMOPUKU, CHMAMUCHUKU U MeopUU
6epossmHocmelt CTAaHOBSITCS 0053aTeIHHBIM KOMIIOHEHTOM IITKOJIBHOTO
o0Opa3oBaHus, YCUIMBAIOIIUM €0 MPUKIATHOE U MMPAKTUYECKOE 3HaUYeHUE. ITOT
MaTtepHuai HeoOXOoauM, MPEkKIE BCero, st popmupoBaHus GyHKIIMOHATHHOM
IPaMOTHOCTH — yMEHUI BOCTIPUHUMATH W aHATTM3UPOBATH HH(DOpPMAITHIO,
MPEICTABIICHHYIO B PA3IMYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep
MHOTHX PEIbHBIX 3aBUCUMOCTEH, IPOU3BOIUTH MPOCTEHUININE BEPOSTHOCTHBIC
pacueTtsl. M3ydeHne 0CHOB KOMOWHATOPHUKY TIO3BOJIMT YYAIIEMYCsI OCYIIECTBIISATh
paccMOTpeHHe CiIydaeB, nepedop 1 MoJACUET YKciia BAPUAHTOB, B TOM YHCIIE B
MPOCTEUIITNX MPUKIIATHBIX 3a1a4dax. [Ipyn n3ydeHun CTaTUCTUKN U TEOPUN
BEPOSATHOCTEH 00OTaIArOTCs MPEACTABICHUSI O COBPEMEHHOM KapTHHE MHUPa U
METOJIaX €ro UCCleI0BaHus, popMUpyeTCs MOHUMAHNUE POJIM CTATUCTUKU KaK
MCTOYHHKA COIMATBHO 3HAYMMON WHPOPMAITUHU U 3aKJIaIbIBAIOTCSI OCHOBBI
BEPOSTHOCTHOTO MBIIUICHUS, TaK KaK IS MTPOIyKTUBHOU JCSITEILHOCTH B
COBPEMEHHOM MHpeE TPeOyeTCsl JOCTATOYHO MPOYHAsi MaTeMaTUYeCKast
MOJITOTOBKA.

T'eomempusa — 01VH U3 BAXKHEUIINX KOMIIOHEHTOB MATEMATUYECKOTO
o0pa3zoBaHus, HEOOXOAUMBIN JIJIsi MPUOOPETEHUSI KOHKPETHBIX 3HAHUM O
MIPOCTPAHCTBE U MPAKTUUECKU 3HAYUMBIX YMEHUH, (HOPMUPOBAHUSI SI3bIKA
OMHUCaHUs 00BEKTOB OKPYIKAIOIIET0 MUPA, JIJIsl Pa3BUTHS TPOCTPAHCTBEHHOTO
BOOOpKECHHS U UHTYHUIIMU, MAaTEMaTUYECKON KYJIbTYphI yuanuxcs. N3yuenue
r€OMETPUM BHOCHUT BKJIaJ B Pa3BUTHE JIOTUYECKOTO MbIIUICHHS. M3yueHue
peIMeTa pa3BUBaET BOOOPaKEHHE, MPOCTPAHCTBEHHbBIE MTPEICTABICHUN
CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHHUIO KPACOTHI U
U3SIIIECTBA MATEMATHUYECKUX PACCYKICHU, BOCIIPUSATUIO TEOMETPUUECKUX (HOPM,
YCBOECHUIO UJeU cUMMeETpUU. KpoMme Toro, OCHOBHOM 3a7a4el Kypca reOMETpUn
SBJISIETCSI HEOOXOIUMOCTH 00ECIIEYNTh MIPOYHOE U CO3HATEIILHOE OBJIAJICHUE



yYaIIMMHUCS CHCTEMON MaTeMaTHIeCKUX 3HAHUW U YMEHHM, HEOOXOIMMBIX B
MOBCETHEBHOM XKM3HU B COBPEMEHHOM OOIIECTBE, IOCTATOYHBIX JUISI H3yICHHUS
CMEXHBIX JUCLUIUIMH U MPpoJoJKeHns oopa3oBanus. Kype B 10-11 knacce
HAaMpaBJICH HA CUCTEMATUYECKOE U3yUEHNE CBOMCTB T€OMETPUUECKUX TEII B
MPOCTPAHCTBE, PA3BUTUE MTPOCTPAHCTBEHHBIX MPEACTABICHUN yUYalIUXCH,
OCBOEHHUE CITOCOOOB BBHIYUCIICHUS MMPAKTUYECKU BaXKHBIX TE€OMETPUUYECKUX BEIIMUUH
1 JaJIbHENIIEe Pa3BUTUE JJOTUYECKOTO MBILIJICHUS yYaIIuXCHl.

Takum 00pa3oM, B X0/1e OCBOSHUS COJIEPKAHUS Kypca ydaliuecs moiaydaroT
BO3MOKHOCTB:

- Pa3BUTH NPEICTABICHUS O YUCIIE U POJIM BBIYMCIICHUHN B YEIOBEYECKON MTPAKTUKE;

- copMUPOBATh MPAKTUYECKHUE HABBIKU BBIMOJHEHUS YCTHBIX, TUCHbMEHHBIX,
UHCTPYMEHTAJIbHBIX BBIYMCIICHUN, Pa3BUTh BBIUUCIUTEIBHYIO KYJIbTYPY; OBJIAJIETh
CUMBOJIMYECKHUM SI3bIKOM ajreOphbl, BEIpaboTaTh (hOpMalIbHO-OTIEpATUBHbBIE
anredpanyeckre YMEHUsI U HAyYUThCS IPUMEHSTh UX K PEHICHUIO
MAaTEMaTHYECKUX U HEMATEMATUYECKUX 3a/1a4;

- U3y4YUTh CBOMCTBA U IPa(UKU AIEMEHTAPHBIX PYHKIUH, HAYYUTHCS
UCIT0JIb30BaTh ()YHKIIMOHATBHO-IpAPUUECKUE TPEICTABICHUS JIJIsl OIUCAHUS U
aHaJIN3a PEAbHBIX 3aBUCUMOCTEN;

- TOJIYYHTh TIPEJICTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM
MUPE U O PANTMYHBIX CTIOCO0aX WX U3yUEHHUsI, 00 OCOOCHHOCTSAX BBIBOJIOB U
MIPOTHO30B, HOCAIIIUX BEPOSITHOCTHBIN XapakTep;

- Pa3BUTh JIOTHYECKOE MBIIIIEHUE U PEYb — YMEHMS JIOTHYECKH O0OCHOBBIBATD
CYKJIEHMS, IPOBOJIUTH HECIOKHBIE CHCTEMATU3AallMU, IPUBOAUTD IPUMEPHI U
KOHTPIPHUMEPBHI, HCIOIb30BATh PA3JIMYHBIC A3bIKK MATEMATUKH (CIOBECHBIMH,
CUMBOJIMYECKUH, rpaduyecKuii) 11 WIUTFOCTPALIMKU, UHTEPIIPETALIH,
apryMeHTaluu U JOKa3aTelbCTBA;

- copMHUpPOBATh MPEACTABICHHS 00 M3yYaeMbIX MOHATHIX U METO/IaX Kak
BAXHEHUIINX CPEACTBAX MATEMATHYECKOTO MOJCIUPOBAHUS PEATbHBIX MPOIECCOB
U SIBJICHUI.

Hesan: M3yueHne kypca MaTeMaTUKU Ha 0230BOM YPOBHeE CTaBUT CBOEH LIEJIbIO
MOBBICUTH OOIIEKYJIBTYPHBIM YPOBEHb UEIOBEKA U 3aBEPIIUTH (HOPMUPOBAHUE
OTHOCHUTEJILHO IEJIOCTHONU CUCTEMbI MAaTEMAaTUUECKUX 3HAHUIN KaK OCHOBBI JIFOOOM
npodeccuoHaIbHOM IeATeTbHOCTH, HE CBSI3aHHON HEMOCPEICTBEHHO C
MAaTEMAaTUKOM.

3agaum:

e CHCTEMaTU3UPOBATh CBEJEHUS O YMCIAX; U3yUYUTh HOBBIE BUIbI YUCIOBBIX
BBIPOKEHUI U (POPMYJT; COBEPILIEHCTBOBATh MPAKTUUECKUE HABBIKU U
BBIYUCIUTENBHYIO KYJIbTYPY, PACIIMPATH U COBEPILIEHCTBOBATD
anredpanyeckuil anmnapar, cOpMUPOBAHHBINA B OCHOBHOM LIKOJIE, U
IPUMEHATH €T0 K PEIICHUI0 MaTEeMaTHYECKUX 3a/1a4;



s paCHIMPUTh U CUCTEMATHU3UPOBAThH OOLIME CBEIEHUS O (DYHKUHUSAX,
MOTOJIHUTD KJIACC U3y4YaeMbIX (PYHKIIHH, MPOMILTIOCTPUPOBATH IIHUPOTY
npuUMeHeHus: QyHKIUN A7 ONMCAHUS U U3yUEHUS pealbHbIX 3aBUCUMOCTEH;

e U3YyYMThb CBOMCTBA MPOCTPAHCTBEHHBIX TEN, C(OPMUPOBAHNE YMEHUS
IPUMEHATH NOJIYYEHHBIE 3HAHUS JUISl PELICHUS TPAKTUYECKUX 3a/1a4;

e pPa3BUBATh IIPCACTABICHUA O BEPOATHOCTHO-CTATHCTHICCKHUX
3dKOHOMCPHOCTAX B OKPYIKAOICM MUPC, COBCPIICHCTBOBATDb
HHTCJJICKTYAJIbHBIC 1 PCUCBLIC YMCHHU ITYTCM O6OFaIHCHI/IH
MAaTCMAaTUICCKOI'O SA3bIKA, PA3BUTHUS JIOTUICCKOI'O MBIIIJICHU A,

e O3HAKOMHUTH C OCHOBHBIMHU UACAMU U MECTOJaMH MaTCMAaTHUYCCKOI'O aHaJIn3a.

OIIMCAHUE MECTA YYEBHOI'O IPEJIMETA «MATEMATHUKA»
B YYEBHOM IIVIAHE

Cornacno ®enepanbHOMY 0a3UCHOMY YUeOHOMY IUIaHy sl 00pa3oBaTENbHBIX
yupexaenuii Poccuiickoit denepanuu a1 0053aTeIbHOTO U3YUYESHUS] MAaTEMAaTHKU
Ha 3Tare cpeaHero ooiero 0opa3oBaHus OTBOIUTCS Ha 6a30BOM ypoBHE — 340
u3 pacuera 5 4 B Hegenmto (170 wacos B 10 knacce, 170 yacoB B 11 knacce).

JINUHOCTHBIE, METAIIPEJMETHBIE U ITPEJIMETHBIE
PE3YJIBTATBI OCBOEHUS IPEIMETA «MATEMATHUKA»

N3yuenue anre6psl 1 HaYaJl MATEMAaTUYECKOTO aHAJIM3a B CTApIIeH mKoje JaéT
BO3MOYKHOCTH JIOCTHKEHUSI 00YJAIOIITUMUCS CIEAYIONIUX Pe3yIbTaTOB.

JJuunocmmuowie:

- c(popMUPOBaAaHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW; KPUTUYHOCTh MBILIUICHHS, YMEHHUE PAacliO3HABATh
JIOTUYECKUA HEKOPPEKTHBIE BhICKA3bIBAHUSA, OTJINYATh THIIOTE3Y OT (PaKTa;

- TOTOBHOCTB M CITOCOOHOCTH BECTH Auajior ¢ ApyruMu JIrOAbMH, 10CTUTATH B HEM
B3aMMOIIOHUMAaHUA, HAXOJUTb O6I]_[I/I€ OCJIN U COTPYAHNYATD IS UX JOCTHUIKCHHA,

- HaBBIKU COTPYJAHUYECTBA CO CBEPCTHUKAMM, IEThbMU MJIAJIIIETO BO3paCTa,
B3pOCJIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOU, YyueOHO-
UCCJIeI0BATEIbCKOM, IPOESKTHON U APYTUX BUJIAX JESTEIbHOCTH;

- TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCJIE CaMO0OOpa30BaHUIO, Ha
MPOTSHKEHUN BCEH JKU3HU; CO3HATEIBHOE OTHOIIIEHNE K HETIPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIEUTHON MPoQecCuoHaIbHON U 00111€CTBEHHOM
NEeITEIbHOCTH;

- 9CTCTHUYCCKOC OTHOMICHUC K MHUPY, BKIIOYasA 3CTCTUKY 6I>ITa, HAYy4YHOI'O U
TCXHHUYCCKOI'O TBOPUYCCTBA,



- OCO3HAHHBIN BBEIOOP Oyaymiel mpodecCru U BO3MOKHOCTEH pean3aiun
COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB; OTHONICHHE K TTPO(EeCCHOHATHHOM
JESTEIHPHOCTHA KaK BOBMOXKHOCTH YYaCTHS B PEIICHUH TUYHBIX, OOIICCTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAIMOHATBHBIX MPOOJIEM

Memanpeomemnuie:

- YMEHHUE CaMOCTOSATEIIBHO ONPEAEIIATH LEIU AEATEIbHOCTH U COCTABIIATH IUIAHBI
NEATEIBHOCTH; CAMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH AEATEINBHOCTD; UCIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI IS
JNOCTHKEHUS ITOCTABJICHHBIX LIEJICH U Pean3aluy IJIaHOB AEATEIbHOCTH;
BBIOMPATH YCHEIIHBIE CTPATETUU B PA3JIMUHBIX CUTYALIHSX;

- YMEHHE TTPOTyKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B IPOIIECCE COBMECTHOM
JESITeNFHOCTH, YUYUTHIBATh MO3UIUH IPYTUX YYACTHUKOB JESATEIHLHOCTH,
s pexTBHO pa3pemniaTh KOHPIUKTHI;

- BJIaJICHNE HABBIKAMH ITO3HABATEIHHON, yI€OHO-HCCIICIOBATEIHCKON 1 MPOSKTHON
NeSATEbHOCTH, HABBIKAMHU pa3pelieHus: MpoOieM; ClIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOUCKY METOAOB PEUICHHS MTPAKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

-TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHOM MH(DOPMAIMOHHO-
[I03HABATEJIbHOU IEATEIbHOCTH, BKIIKOUAsi YMEHUE OPUEHTUPOBATHCS B Pa3JIMYHBIX
UCTOYHUKAX MH(OpMAIUU, KPUTHUECKU OILICHUBATh U UHTEPIIPETUPOBATH
uH(MOPMAITUIO, TTOJIYYaeMYI0 U3 Pa3IUYHBIX HCTOYHUKOB;

- YMEHHUE UCIOJIb30BaTh CPEICTBA HHPOPMALIMOHHBIX U KOMMYHHUKAILIMOHHBIX
texHosoruii (ganee — MKT) B pelieHun KOrHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3aJ71a4 C COOJII0ICHUEM TPEOOBAHUNM S)PrOHOMUKHU, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, pECYpPCcOCcOepeKeHH s, PABOBBIX M ATUYECKUX HOPM,
HOpPM MH(OpPMAIIMOHHON 0€30MaCHOCTH;

- BIaJICHUC A3BIKOBBIMU CPCACTBAMH — YMCHHUC SACHO, JOTHUYHO KU TOYHO HU3JIaraTb
CBOIO TOYKY 3PCHUs, UCIIOJIB30BATh a/ICKBATHLIC SA3BIKOBEIC CPCACTBA,

- BJIaJICHUE HABBIKAMM I103HABATEIbHON PEPIIEKCUN KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWUM, TPAHULL
CBOET'0 3HAHMS U HE3HAHMS, HOBBIX II03HABATEIIbHBIX 3a71a4 U CPEJICTB UX
JOCTHKECHUS.

Ilpeomemnwie:

IIpenMeTHbIE pe3yabTaThl OCBOEHNS HHTETPUPOBAHHOTO Kypca MaTEMATUKH
OpPUEHTUPOBaHbI Ha (HOPMUPOBAHKE LIETOCTHBIX MPEJICTABIEHUI O MUpE U 00LIEeH
KYJIbTYpbl 00yUYalOIUXCs MyTEM OCBOCHUS CUCTEMATHYECKUX HayYHbIX 3HAHUW U
CIoCcO0OB JIEUCTBUI HA METAPEIMETHON OCHOBE, a IPEIMETHbBIE PE3YJIbTATHI
OCBOCHMSI Kypca MaTeMaTUKu Ha 0a30BOM YPOBHE OPUEHTUPOBAHBI HA
o0ecrnieueHne NPEeUMYIIECTBEHHO 00111€00pa30BaTEIbHON U 00IIEKYIbTYPHON
noaArotoBku. OHU NpEIIIoNIararoT:



c(hOpMHPOBAHHOCTH MIPEJICTABIICHUN O MAaTEMAaTHUKE KaK YaCTH MUPOBOM
KYJbTYPbl U O MECT€ MAaTEMATUKU B COBPEMEHHOM IIUBWIU3AIIUU, O
crioco0ax OMMCcaHus Ha MaTEeMaTUYECKOM SI3BIKE SIBJICHUH peaTbHOTO MUPA;

c(hOpMUPOBAHHOCTD MPEJICTABICHUI O MAaTEMAaTUUECKUX TTOHATHUAX KaK O
BAKHEUIIIUX MATEMATUYECKUX MOJENSAX, TO3BOJISIONIMX OMUCHIBAThH U
U3y4aTh Pa3HbIE IPOLIECCHI U SBJICHHUS; IOHUMAaHUE BO3MOXXHOCTH
AKCMOMATUYECKOI'0 IIOCTPOCHHSI MATEMAaTUUECKUX TEOPUL;

c(OpMUPOBAHHOCTH MOHATHITHOTO anmnapara o OCHOBHBIM pa3jielaM Kypca
MaTE€MaTUKH; 3HaHU OCHOBHBIX T€OpeM, (POPMYJI U YMEHHS UX TPUMEHSTh;
YMEHHS JOKa3bIBaTh TEOPEMBI.

BJIAJICHUE METOJIaMH JI0KA3aTeJIbCTB U AITOPUTMOB PEIICHUS; YMEHUE UX
IPUMEHSTh, IPOBOJIUTH JIOKA3aTEIbHBIC PACCYKACHUS B XOJC PEIICHUS
3a7a4;

BJIAJICHUE CTAHAAPTHBIMYA NPUEMAMHU PELIEHUS PALMOHAIBHBIX U
MppalyOHAIbHBIX, I0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHMU U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHNE T'OTOBBIX
KOMITBIOTEPHBIX IPOTPaMM, B TOM YHKCJIE JUIsl TOUCKA ITyTH PELIEHUS U
WJUTFOCTPALH PELICHNs] YPABHEHUN U HEPABEHCTB;

C(l)OpMI/IpOBaHHOCTL l'IpeI[CTaBJICHI/Iﬁ 00 OCHOBHBIX IMOHATHAX, UICAX U
MCTOJaX MaTCMAaTHYICCKOI'O aHaJIN34a,

c(OpMUPOBAHHOCTD MPEACTABICHUI O TPOIECCaX U SIBICHUAX, UIMEIOIINUX
BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peanbHOM MHUpE, 00 OCHOBHBIX MOHATHSIX 3JIEMEHTAPHON TEOpUHU
BEPOSTHOCTEH;

c(hOpMHPOBAHHOCTh YMEHHUI HAXOAUTh U OLIEHUBATH BEPOSTHOCTH
HACTYIUICHUS COOBITUIN B MPOCTEUIINX MPAKTUIECKUX CUTYAIUAX U
OCHOBHBIE€ XAPAKTEPUCTUKH CIyYaNHbIX BEJIUYNH;

BJIaJICHUE HaBBIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX POIPAMM
IIPU pELIEHUU 3a]1a4.

BJIaACHHUC FGOMCTpPI‘If?CKOﬁ TGpMHHOJ’IOFHCﬁ, KJIITOYCBBIMU ITOHATHUAMH,
MCTOJaMH U HpI/IéMaMI/I;

BJIaJICHUE OCHOBHBIMM MOHATHUSMM O INIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, X OCHOBHBIX CBOWCTBAX;

c(hOpMHPOBAHHOCTh YMEHUS PACIIO3HABATh HA YepTekKaxX, MOACIAX U B
peasbHOM MHUpE FeoMeTprudecKue GUrypsl;

MPUMEHEHUE U3YYCHHBIX CBOMCTB T€OMETPUUECKUX PUTYP U POPMYIT JJIst
pELICHUsI TEOMETPUYECKHX 3a]1a4 U 33]1a4 C MPAKTUYECKUM COACPKAHUEM.



OCOBEHHOCTH OLHEHKMH 11O IPE/IMETY

Pekomenéauuu no ouenke 3mmuﬁ, ymeuuﬁ U HABLIKOG yHauiuxca no
mamemamuke.:

Onupasich Ha 3TH PEKOMEH/IAIIMHU, YIYUTEb OLICHUBAET 3HAHUSI, YMEHUS U HABBIKU
yYaImxcs ¢ y4eTOM UX WHIWBHUIYAJIbHBIX OCOOCHHOCTEH.

1. Conepxxanue u 00beM MaTEpHaIIa, NOJIEKAIIETO POBEPKE, OMPEAEISIETCS
nporpammoii. [Ipu mpoBepke ycBoeHHsI MaTepHalia Hy’KHO BBISIBIISTH
MOJTHOTY, MPOYHOCTh YCBOCHUS YYAITUMUCS TEOPUU U YMEHUS TPUMEHSTh
ee Ha MPAKTHUKE B 3HAKOMBIX U HE3HAKOMBIX CHTYaI[HsIX.

2. OcHoBHBIMH (pOpMaMU MTPOBEPKH 3HAHUN U YMEHHH, yHaIIUXCS 110
MaTEMaTHUKE SBJISIFOTCS MMCbMEHHAsI KOHTPOJIbHAs paboTa U YCTHBIN OIpoC.

3. Cpenu norpenHocTel BbIICTSIOTCS OIIMOKYA U HEIOYETHI.

HOFpel_HHOCTB CUUTACTCA OLHPI6KOﬁ, CCJIM OHa CBUACTCIBCTBYCT O TOM, UYTO YUCHHUK
HE OBJIaAC]I OCHOBHBIMHA 3HAHWAMHA, YMCHHUAMHU, YKa3aHHBIMU B IIpOrpaMme.

K HenodyeTraMm OTHOCATCS MOTPEUIHOCTH, CBUAECTEIBCTBYIOIIUE O HEAOCTATOYHO
IIOJIHOM WJIM HEAOCTATOYHO ITPOYHOM YCBOCHUM OCHOBHBIX 3HAHUU U YMEHUU WIIH
00 OTCYTCTBHHM 3HAHUH, KOTOPBIE B MPOTPAMME HE CIYUTAIOTCS OCHOBHBIMH.
Henoueramu Takke CUMTAIOTCS: NOTPEIIHOCTH, KOTOPBIE HE MPUBEIN K
MCKQKEHHIO CMBICIIA TIOJIYYEHHOTO YYEHUKOM 3aJJaHus WU crocoda ero
BBITIOJTHEHHS: HEAKKypaTHAas 3alUCh, HEOPEKHOE BHITIOJIHEHUE YEPTEkKA.

1. 33.,HaHI/IH I YCTHOI'O U ITIMCBMCHHOT'O OIIPpOCa YHAIIHUXCA COCTOAT U3
TCOPCTUYICCKUX BOIIPOCOB U 3a1a4.

OTBeT Ha TEOPETUYECKUI BOIIPOC CUUTAETCS OE3yIPEUHBIM, €CIIN 10 CBOEMY
COJIEP>KaHUIO MTOJIHOCTBIO COOTBETCTBYET BOMPOCY, COACPIKUT BCE HEOOXOANMBIE
TEOpeTUYECKHE (PaKThl 1 0OOCHOBAHHBIE BBIBOBI, & €TI0 U3JI0KEHHE U MHUCbMEHHAs
3aIMCh MATEMATUYECKU TPAMOTHBI M OTJIMYAKOTCS MTOCIEA0BATEIBHOCTBIO U
AKKypaTHOCTBIO.

Pemenue 3amaun cunraercsa 0e3ynpedyHbIM, €CIIM MPAaBUIbHO BIOpaH Criocod
PEIICHHS], CaMO PEIICHUE COMTPOBOKIACTCS HEOOXOIUMBIMU 00BICHEHUSIMH,
BEPHO, BBITIOJIHEHBI HY)KHBIC BEIYMCIICHUS U TPeoOpa30BaHus, MOJTYUYEH BEPHBIN
OTBET, IOCJIEIOBATEIBHO U AKKYPaTHO 3alIMCAHO PEILICHUE.

1. OueHka oTBeTa ydammxcs NpU YCTHOM U MIHCBMEHHOM OITPOCE
MPOU3BOAMTCS MO MATUOATIIBHON CUCTEME.

2. Y4uTenb MOXKET HOBBICUTh OTMETKY 3a OPUTMHAIIbHBIN OTBET HA BOMPOC WUIIU
OPUTMHAJIBHOE PEUIEHUE 3a1a4H, KOTOPBIE CBUJIETEIILCTBYIOT O BEICOKOM
MaTeMaTU4YECKOM Pa3BUTHUH YYAIlleTOCs], 3a pelleHrne 0oJiee CI0XKHOM 3a1auu
WJIU OTBET Ha 00Jiee CIIOAKHBIN BOMPOC, MPETI0KEHHBIE YUallleMyCs
JIOTIOJIHUTEIIBHO MOCJIE BBIITOJIHEHUSI UM 3aaHuS.



3. HWToroBble OTMETKH (3a TEMY, YETBEPTh, KYPC) BBICTABIIAIOTCS 110

COCTOSIHMIO 3HAHUI Ha KOHEI] 3Tara 00y4eHHus C yYETOM TEKYIIUX OTMETOK.

Ouelma YCmMHbBIX omeemoe yuauiuxc.

Omeem oyeHueaenicA OmMemKou ((5», eCcjlu Y4eHUK.

MOJTHO PACKPBLI COJIEpIKaHKe MaTepraia B o0beMe, TPeayCMOTPEHHOM
MPOTrpaMMOi U YIeOHUKOM;

H3JI0KWJI MaT€pUall rpaMOTHBIM S3bIKOM B onpe):[eneHHoﬁ JIOTUYECKOU
MMOCICAOBATCIIbBHOCTH, TOYHO HCII0JIB3YSA MaTEMATHYCCKYIO TCPMHUHOJIOIHUIO
U CUMBOJIUKY,

MIPaBUJIHLHO BBITIOTHIII PUCYHKH, YEPTEXKH, TPaPUKH, COMYTCTBYIOIINE
OTBETY;

IIOKa3aJl yMEHUE WLIIOCTPUPOBATh TEOPETUUECKUE TIOJIOKCHUS
KOHKPETHBIMU ITPUMEPAMH, IPUMEHSATh UX B HOBOW CUTYallMH NPH
BBIITOJIHEHUY MTPAKTUYECKOTO 3aJaHus;

MPOJIEMOHCTPUPOBAJT YCBOCHUE PAHEE U3YUYEHHBIX COMYTCTBYOIIUX
BOITPOCOB, CHOPMUPOBAHHOCTh M YCTOHYMBOCTD UCIIOJIB30BAHHBIX TIPH
OTBETE YMEHUU U HABBIKOB;

OTBEYAJI CAMOCTOSITEILHO 0e3 HaBOJAIMIUX BOIIPOCOB YUUTCIIA.

Bo3MmoxkHBI OJHa — IBC HCTOYHOCTH IIPH OCBCUICHUU BTOPOCTCIICHHBLIX BOIIPOCOB
HJIN B BBIKJIAAKAX, KOTOPBIC YUCHHK JICTKO UCIIPABHJI 110 3aMCYAHNUIO YUUTCIIA.

Omeem oyerueaemcA ommemxou ((4)), CCJIM OH YJAOBJICTBOPCH B OCHOBHOM
TpC6OBaHI/IHM Ha OTMCTKY «5», HO IIPpU 9TOM UMCCT OJIUH U3 HCJOCTATKOB!

B U3JIOKCHUHU OOITYIICHBI HEOOIbIIINE HpO66J’IBI, HC NCKa3HUBIINEC
MATECMATUYICCKOI'0 COACPKaHUA OTBCTA, UCITPABJICHHBIC 110 3aMCYAHHIO
YUUTCILA.

AOITYIICHBI OIIMOKHU HJIK OoJiee JABYX HCAOYCTOB IIPU OCBCUICHUHU
BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIaJIKAX, KOTOPBLIC YUCHHK JICTKO
HCIIpaBUII 110 3aMCYAHUIO YUUTCIIA.

Ommemxka «3» cmagumcs 8 cie0yIouux Cyyasx.

HEIOJIHO WJIM HETIOCIIEA0BATENIBHO PACKPBITO COAEPKaHUE MaTepuaia, HO
MOKa3aHo 0011lee TOHMMaHUE BONPOCa U MPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHbIE ISl TaJbHEHIIEr0 YCBOCHHS POrPaMMHOI0 MaTepuaia
(ompenenenHble « TpeOOBaHUAMU K MATEMATHYECKON MTOATOTOBKE
YUALIAXCS).

HUMCIIUCH 3aTPYAHCHUS UIN JOITYIICHBI OIIIMOKH B OIpCACICHNN MOHATUM Hu,
HCII0JIb30BAHUM MaTE€MaTHUYECKOM TCPMHUHOJIOTUH, YCPTCIKAX, BBIKIIAAKAX,
HCIIPABJICHHBIC ITIOCJIC HCCKOJIBKHUX HABOAAIINX BOIIPOCOB YUNTCIIA,



e YYEHMK HE CIPABUJICS C IPUMEHEHUEM TEOPUHU B HOBOW CUTYaLlUH MPH
BBIITOJTHEHUH MTPAKTUYECKOIO 3aJaHNs1, HO BBIITOJIHWII 3aJaHUs
00513aTeJIHLHOTO YPOBHS CIOKHOCTH 1O JaHHON TEME;

e IIpU 3HAHUHU TEOPETUUYECKOr0 MaTtepuaa BbIABICHA HEAOCTATOYHAS
c(hOpMUPOBAHHOCTh YMEHHUI U HABBIKOB.

Ommemxka «2» cmasumcs 8 c1e0yIowux CLyuasx:
e HE pPacKpbITO OCHOBHOE COJEPKaHHE yUeOHOro Marepuana;

« 00HaApY>KEHO HE3HAHWE WUJIM HETIOHUMaHUE YYCHUKOM OOJIBIICH WK
HauboJee BaXXHOM YacTu yueOHOro MaTepHana;

 JIOMYIICHBI OMUOKH B ONPEACIICHUN TTOHSATUH, TIPU UCTIOTH30BAHUN
MaTeMaTU4YECKON TEPMHUHOJIOTHUH, B PUCYHKAX, YEPTEKAX WIH rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE UCIIPABJICHBI MTOCIIE HECKOJIBKNUX HABOASIINX
BOIIPOCOB YUHTEIS.

Ouenka «1» cmasumcesa ¢ ciyuae, eciu.

s YYEHHUK OOHapy>KWUJI MOJHOE HE3HAHUE U HEMTOHUMAaHHUE N3y4aeMOIo
MaTepuaia Uix He CMOT OTBETUTh HA HA OJIMH U3 IIOCTaBJIECHHBIX BOIIPOCOB
10 U3y4aeMOMY MaTepHaly.

Ouenka nucbMeHHbIX Padom yuaujuxcs.
Ommemxka «5» cmagumcs 8 Cie0yIouWuUx Cyyasx.
« paboTa BBIMOIHEHA MOTHOCTHIO.
e B JIOTMYECKHUX PACCYKJICHUSIX U OOOCHOBAHUSIX HET MPOOETIOB U OIMIMOOK;

e B PCIICHUH HET MaTEMAaTUYCCKHUX OIMIMOOK (BO3MOYKHA OJIHA HETOUYHOCTb,
OIHCKA, HE SBJISIFOIIASICS CIICJICTBUEM HE3HAHUS WM HETTOHUMAaHUS
y4eOHOTrO Marepuaa);

Ommemrka «4» cmasumcs, eciu:

« paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHHUS 1IATOB PELICHUS
HEJO0CTATOYHBI (€CJIM YMEHUsI 000CHOBBIBAThH PACCYKICHUS HE SIBIISTUCH
CHeUaIbHBIM 00OBEKTOM MPOBEPKH);

+ JIOMyLICHA OJIHA OIIMOKA WM JBa-TPU HEI0YeTa B BHIKIAJIKAX, UEPTEkKAX
i rpadukax (eciu 3TH BUIBI pabOThI HE SBISUIUCH CHEIIMATbHBIM
00BEKTOM IIPOBEPKH);

Ommemrka «3» cmasumcsi, eciu:

« JIONYIICHBI OOJIee OJTHOM OIMMOKU UK O0JIee IBYX- TPEX HEJI0YETOB B
BBIKJIAJIKAX, YepTekax Wi rpaduka, HO yJaluics BIaJeeT 00s3aTeIbHbBIMU
YMEHUSIMHU 10 ITPOBEPSIEMON TEME.

Ommemrka «2» cmasumcs, eciu:



e JOIIYIICHBI CYIICCTBCHHBIC OIHI/I6KI/I, ITIOKa3aBIINC, YTO yqamnﬁcsi HC
BJIagccT 00s13aTeJIbHBIMU 3HAHUSAMU I10 I[ElHHOﬁ TEME B MOJTHOM MCpC.

Ommemka «1» cmasumces, ecau:

« paboTa moka3zaja MoJHOE OTCYTCTBHUE Y yYalllerocst 00s3aTesIbHbIX 3HAHUH,
YMEHUH TI0 MPOBEPSIEMON TeME WM 3HAYUTEIbHAS 4YacTh padOThI
BBINOJIHEHA HE CAMOCTOSTENIBHO.

COAEPKXAHUE YYEBHOI'O ITPEAMETA «MATEMATHUKA»

Conep:xanue Kypca ajareopbl

YucnoBble 1 OyKBEHHBIC BHIPOKECHHS. YTIPOIIEHNE BRIPAKCHUNA. Y paBHEHUS.
Cucremsl ypaBaenuii. HepaBenctBa. DnemeHTapHbie (GyHKIINH.

[{enble U palimoHaIbHbIC YKCA. J[eMCTBUTENbHBIC YnCiia. beCKOHEUHO
yOBIBaroIasi reoMeTpuueckas mporpeccusi. ApuMeTHIeCKuii KOPEeHb
HaTypalibHOU cTeneHu. CTeneHb ¢ palluOHAIBHBIM U JIEMCTBUTEILHBIM
MOKa3aTeJISIMH.

Crenennas QyHkius, e€ cBoiicTBa U rpaduk. PaBHOCHIIbHBIE YpaBHEHUS U
HepaBeHCTBA. MppanimoHanbHbIe YpaBHEHHS.

[loka3zarenbHast pyHkuus, €€ cBoiicTBa U rpaduk. [lokazaTenbHble ypaBHEHUS.
ITokazarenbHble HEpaBeHCTBA. CUCTEMBI ITOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

Jlorapudmel. CoiicTBa sorapudmoB. JlecaTuunbie U HaTypaJbHbBIE JIOTApU(PMBI.
Jlorapupmuyeckas ¢Gyukuus, €€ cBoiictBa u rpaduk. Jlorapudmudeckue
ypaBHeHus1. Jlorapudmudeckue HepaBeHCTBA.

Panuannas mepa yria. [IoBopoT Touky BOKpYT Hauyaja koopauHat. OnpeneneHue
CHUHYCa, KOCUHYCa U TAHI€HCa. 3HAKU CHHYCAa, KOCUHYCa U TaHI'€HCa. 3aBUCUMOCTb
MEXIY CHUHYCOM, KOCHHYCOM W TaHI€HCOM OJHOr0O M TOro K€ yrja.
Tpuronomerpuyeckue ToxjaecTBa. CHHYC, KOCMHYC M TaHI€HC YIJIOB O U 0.
®opmynsl cinoxeHus. CHUHYC, KOCHHYC M TaHI'€HC JABOMHOro yria. @opmyJsl
npuseneHus. CymMMma 1 pa3HOCTh CUHYCOB. CyMMa U pa3HOCTb KOCUHYCOB.
VYpaBHeHue cos X = a. YpaBHEHHUE Sin X = a. YpaBHeHue tgx = a. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUM.

Anrebpanyeckue, UppallMOHAIbHbIE, T0Ka3aTeIbHbIE, JIOTApU(PMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI.

CBoiicTBa CTETIEHHOM, MOKa3aTeIbHOH, JoTapupMuieckord QyHKIUN U YMETh
CTPOUTH UX rpauKH.

YpoBeHb 00s13aTeNIbHON MOATOTOBKU 00yYaronierocs

OO6unactp onpeneneHuss TPUrOHOMETPUUECKUX (DYHKITHIA.

MHO0XeCcTBO 3HAaUEHHUI TPUTOHOMETPUUECKUX PYHKIUH.

YeTHOCTh, HEYETHOCTb, IEPUOJUUYHOCTh TPUTOHOMETPUUECKUX (QYHKIHUI.
CBoliCcTBa TPUTOHOMETPUUECKUX (PYHKIUNA U YMETh CTPOUTH UX I'pauUKH.



MexaHU4eCKU CMBICIT TPOU3BOTHOM.

[Tpon3BoaHBIC ITIEMEHTAPHBIX (PYHKITUH, TIOJIB3YSICh TAOIUIICH TTPOU3BOIHBIX.
[Ipou3BoaHBIC PIEMEHTAPHBIX (PYHKITUH, TIOJIB3YSCh MPAaBUIIAMU

g depeHupoBaHusl.

['eomeTpruecknii CMBICIT TPOU3BOTHOM.

[IpousBoaHbIE 1151 UCCIAEAOBAHUS (PYHKIIMI HA MOHOTOHHOCTh B HECJIOKHBIX
ClIy4asX.

[TpousBoanbIe 715 Uccae0BaHUs GYyHKIMI HA IKCTPEMYMbI B HECJIOXKHBIX
CIIy4asX.

[IpousBoanbIe It Mccieq0BaHUS (DYHKIIMM U MOCTPOEHHUS UX TPadUKOB B
HECJIOKHBIX CIy4dasx.

[IpousBoaHbBIC TSI HAXOXKICHUS HAMOOJIBIIUX U HAMMEHBIITNX 3HAYCHUH (PYHKITUU
[TepBoOOpa3HbIE C HCTIOIB30BAHUEM TAOIHUITHI TIEPBOOOPAZHBIX.

HNHTerpansl B IPOCTHIX CIIydasiX.

Iimomaab KpUBOJIMHENHOW TPANELUH.

KoMOuHaTopHble 3a1auu.

BeposiTHOCTH CciTydailHBIX COOBITHI B MPOCTEHIINX CITyYasx.

Pacnpenenenue 3HaueHuil ciiydyaiiHON BEJIMUMHBI B BUJI€ YaCTOTHOM TaOIUIBI U
TUCTOTPaMMBI.

OcHOBHBIC LIEHTPAJIbHBIC TEHJICHIIMU YY€OHBIX BEIOOPOK: MOJIa, MEe/IMaHa, CPEIHEE
apupMeTHIECKOe.

Conepxkanue Kypca reoMeTpun

[IpsiMble U mIOCKOCTH B pocTpaHcTBe. OCHOBHBIE MOHATUSI CTEPEOMETPUH (TOUKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTRBO).

[Tepecekaromuecs, napajuiebHbIE U CKPEIIUBAOIINECS IPSAMBIE. YTOI MEXKIY
OpsAMBIMU B npocTpaHcTie. [lepnenankynsspHocTs npsAMbIX. [lapaisiensHOCT 1
NEPNEHIUKYJIIPHOCTD MPSMON U IUIOCKOCTH, PU3HAKHU U CBOMcTBa. Teopema o
Tpex NeprneHauKysipax. [lepneHauKysap u HaKJIIOHHAs. YTOJI MEXAY IPSAMOU U
IIJIOCKOCTBIO.

[TapaiuteTbHOCTH IIOCKOCTEN, MEPIEHAUKYIISIPHOCTD INIOCKOCTEN, IPU3HAKU U
CBOMCTBA. J[ByrpaHHbIN yroJl, JMHEHHBIN YIOJI ABYTPAHHOIO yIJIA.

PaccrosiHus OT TOUKH 10 IWIOCKOCTU. PaccTosiHre OT psAMOM 10 TNIOCKOCTH.
PaccrosiHne Mexny nmapajuiesibHbIMU INIOCKOCTAMU. PaccTosiHne Mex ity
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

[TapannenbHOE npoexkTupoBanue. [lnom@ans OpTOroHaIbHON MTPOEKIINU
MHOToyroJibHUKa. M300paskeHne mpoCTpaHCTBEHHBIX QUTYD.

MHuororpannuku. Bepivnel, pedpa, rpaHu MHOTOrpaHHuKa. Pa3BepTka.
MHororpaHHbl€ yIiibl. Beilykiibie MHOrorpaHHuku. Teopema Dinepa.

[Ipusma, ee ocHOBaHMs1, OOKOBBIE pedpa, BbICOTa, O0KOBast MOBEPXHOCTh. [Ipsimas
U HakJoHHas npusmMa. [Ipasuiibnas npusma. [lapannenenunen. Kyo.
[Mupamuma, ee ocHoBaHue, 60KOBBIE pedpa, BHICOTA, OOKOBAsi MTOBEPXHOCTb.
Tpeyronbnaas nupamuaa. [IpaBuiibHas nupamuaa. Y ceueHHasi IMpaMuia.
CummeTtpuu B KyOe, B mapaJijiesienumneie, B npu3Me u nupamuse. [lonsrue o



CUMMETPHUH B IPOCTPAHCTBE (LIEHTpalbHasA, OCEBasl, 3epKajibHas). [Ipumepsl
CUMMETPHUH B OKPYKAIOLIEM MUPE.

Ceuenus ky0a, IPU3MBI, TAPAMUJIBL.

[IpencraBienue o MpaBWILHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTa3p,
JOJICKA3IP U UKOCAdIP).

Tena n noBepxHOCTH BpatieHus. [{unuHap u koHyc. Y ce4eHHBIN KOHYC.
OcHoBanue, BbICOTa, O0OKOBasi MOBEPXHOCTh, 0Opasyronias, pa3pepTrka. OceBbie
CEUCHHUS U CEUCHUS, MapaJlIeJIbHbIE OCHOBAHUIO.

[ap u cdepa, ux cedeHus, kKacaTesbHasl MIIOCKOCTh K cepe.

OO6beMbl TeN U IJI0Iaau uX nosepxHocren. [lonsitue 06 oobeMe Tena.
OTtHotieHne 00beMOB MOAOOHBIX TEN.

dopmyibl 00beMa Kyba, MPSIMOYTOIBLHOTO MapajuiesieuIe/1a, TPU3Mbl, IUIUHIPA.
dopmyibl 00beMa upamMubl U Konyca. opMyIisl IIOMIANA TOBEPXHOCTEN
MUIMHAPA U KoHyca. DopMyrel 00beMa mapa 1 miomaau chepsl.

I'PA®UK KOHTPOJIBHbBIX PABOT

Anrebpa 10 kmacc

Tema

KonTtponbshas padora Ne 1 no teme «JleficTBUTENBHBIE YUCTAY.

KonTtponbshas pabora Ne 2 o teme «CtenieHHast GyHKITHS.

KonTponbshas padora Ne 3 no teme «llokazarenbHas QpyHKIUN.

Kontponbshas pabora Ne 4 o teme «Jlorapudpmuueckast GpyHKIIHDY

| B W N

KonTponbshas padora Ne 5 mo reme « OCHOBHBIE TPUTOHOMETPUUECKUE
bopMybD)

KonTponbshas pabora Ne 6 o reme « Tpuronomerpuyeckue
ypaBHEHUS

Anrebpa 11 kiacc

Tema

1 Kontponbnas padota Ne 1 mo teme: «Tpuronomerpuueckue GpyHKIAN

2 KonTponbshas pabora Ne 2 o teme: «IIpousBognas u eé
reOMETPUYECKUI CMBICID).

3 KontponsHas padota Ne 3 o teme: «IIpuMeHeHue nmpon3BoIHON K
WCCIICTOBAHUIO (DyHKITAI.

4 KonTponbshas padora Ne 4 o reme: «HTerpany.

5 KonrponsHas pabora Ne 5 mo Teme: «3DJIeMEHTBHI MaTeMaTHYECKON

CTaTUCTUKH, KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEI»




HToroBas KOHTpOJIbHAS padoTa.

I'eomerpus 10 kirace

Tema

1 KonTtponbshas pabora Nel 1o teme: « AKCHOMBI CTEPEOMETPHUHU.
[TapaiteIbHOCTD MPAMOM U IITIOCKOCTH

2 KonTponbshas padbota Ne2 no teme: «IlapamienbHOCTh IPSIMBIX U
IIJIOCKOCTEN»

3 KonTtponbshas pabora Ne3 o teme: «IleprieHIuKyaSpHOCTD MPSMBIX U
TJIOCKOCTEN»

4 KontponsHas pabota Ned4 o teme: « MHOTOTpaHHUKN

5 HroroBast KOHTpoOJIbHAs padoTa.

I'eomeTpus 11 kiacc

Tema
1 Kontponsnas padota Nel o teme: « [ {ununap, KOHyC U map»
2 KonTtponbshas pabora Ne2 o teme: «O0beMbI TEID»
3 KonTponbsHas padora Ne3 no teme: «O0beM mapa u miomaas chepbby
4 Kontponbshas pabora Ned o teme: « CkalipHOe NpOU3BEICHHE

BEKTOPOB B IPOCTPAHCTBE. JIBUKEHUS»




TemaTnueckoe nianuposanue no npeamery MATEMATUKA 10 kaacc

Neo Tema ypoka dopma K5C /3

ypoka OpraHu3aIn

n/m 1 YpOKa

JleiicTBuTeAbHBIE YHcaa (14 4.)

1/1 L{eble ¥ parioHaIbHBIC YHCIIA. m.1,Ne3 .4

2/2 m.2,Nel0,
JleNCTBUTEINIBHBIC YHCIIA. 11

3/3 beckoneuHo yObIBaroras m.3,Nel8,1
reOMETPUYCCKask MPOTPECCHSL. 9

4/4 dopmyia cyMMbl 0E€CKOHEUHO 1.3,Ne22,
yOBIBAIOIIECH T€OMETPUIECKON 23
MIPOTPECCHH.

5/5 ApudmMernueckuii KOpeHb 1.1.1 | m4,Ne30,
HaTypaJIbHOU CTEIICHMU. =5

6/6 ApudmeTnueckuil KOpeHb 1.1.1 | m4,Ne35
HaTypaibHOU creneHu. CBOMCTBA 40,42
apr(METHIECKOr0 KOPHS HATypaIbHOM
CTCTICHHU.

7/7 CpoticTBa apu(hMETHIECKOTO KOPHS 1.1.1 | m4,Nede,
HaTypaJbHOMN CTENEHH. 48,50

8/8 CamMocrosTenbpHas paboTa 1o TeMe: 1.1.1 | m4,Ne52,
«ApupMeTHIECKH KOPEHb, 53
HaTypaJIbHOM CTEIIEHU U €ro
CBOWCTBa»

9/9 CrerleHb ¢ pariOHaIbHBIM 1.1.1 11.5,Ne60,
MIOKA3aTEJICM. 62

10/10 | CreneHb ¢ paroHaIbHBIM 1.1.1 11.5,Ne69-
nokaszarenaeM. CBOICTBA CTENEHU C 72
paIMOHAIBHBIM TTOKA3aTEIIEM.

11/11 | CteneHs c neMCTBUTEIbHBIM 1.1.2 | m5Ne77,
MOKAa3aTelIeM. 80

12/12 | IloBTOpEeHHE MO TEME: 1.1.2 | m.5,Ne84-




«JleCTBUTEIbHBIE YHUCIIaY.

87

13/13 1.1.2 | ml-5,
«ITpoBepp

Ypok 000011eHNs ¥ cCUCTeMaTH3aluU cebs» CTp.
3HAHUM. 37

14/14 | Koumponvnas paboma Ne 1 no meme: 1.1.1,
«/leiicmeumenshsie yucnay. 1.1.2

HexkoTopsble cBeieHns: U3 mianuMerpun(4 4)

1/15 | Yribl U OTpe3Ku CBA3aHHBIE C 231 Koncnekr
OKPY>KHOCTBIO

2/16 | PemeHue TpeyroibHHUKOB. Koncnexr

3/17 | YeThIpEXyroJIbHUKH. Koncnekr

4/18 [Tmomntans. Koncnexr

BBejeHue. AKCHOMBI CTEPEOMETPHH U MX cJIeacTBUsA(S 4.)

1/19 | [Ipenmet ctepeoMeTpuu. AKCHUOMBI 212 |ml-2
CTEPEOMETPUHU.

2/20 HexkoTopsie cieACTBUS U3 aKCUOM. 2.1.2 n.3

3/21 | Akcuomsl ctepeomeTpun. Pemenue 212 |ml-3
3a/ay.

4/22 | IloBTOpeHUE TEOPUH, pEIICHUE 3a/1a4. 212 |ml-3

5/23 | CamocrosTenpHas paboTa 1o TeMe: 212 |ml-3
«AKCHOMBI CTEPEOMETPHUU U UX
CJICICTBUS.

I[MapaJjieIbHOCTH NPAMBIX M IUI0CKOCTEH(19 yacoB).

1/24 | IlapannenbHble TPSIMBIC B 22.1 | m4-5
npocrpancTie. [lapamienbHOCTh TPEX
MPSMBIX.

2/25 | IlapamienbHOCTh IPSIMO U 22.1 |6
MJIOCKOCTH.

3/26 Pemienue 3a1a4y Ha mapajuieIbHOCTh 2.2.1 1.4-6
MPSIMBIX.

4/27 | Pemenue 3a1a4 Ha IPUMCHEHHUE 22.1 |n4-6




MapaJIEIbHOCTH MPSMOU U IIJIOCKOCTH.

5/28 | CamocrosiTenpHast paboTa 1o TeMe: 22.1 |n4-6
«lTapannenpHOCTH NPSAMBIX, IPAMOUN U
TIJIOCKOCTH
6/29 | CkpeniuBaroniuecs npsmbie. 22.1 |7
7/30 | Yrubel ¢ cOHanpaBieHHBIMU 22.1 |89
CTOPOHAMU. YTOJI MEXKITy MPSIMBIMU B
MIPOCTPAHCTBE.
8/31 [ToBTOpEHUE TEOpUHU, PELICHHE 3aa4 mn.7-9
Ha B3aMMHOE PaCIOJI0KEHUE TPSMBIX B
MIPOCTPAHCTRBE.
9/32 Pemenne 3amay no teme: 2.2.1 n.7-9
«ITapamienbHOCTh IPSIMBIX, TIPSIMOU U
TUTOCKOCTH.
10/33 | Koumponvnas paboma Ne 2 no 2.1.1,
meme: «AKcuoOMbl cmepeomempuu. 221
B3zaumnoe pacnonoscenue npamoix 6
npocmpancmaeey.
11/34 | [TapannensHbie 1iockocTH. CBOMCTBA 22.1 |ml0-11
MapaJuIeIbHBIX IUIOCKOCTEH. AHaIU3
KOHTPOJILHOUN paOOTBHI.
12/35 | Pemienue 3amady Ha  NpUMEHEHUE 22.1 | ml0-11
OIIpEACIICHUS U CBOMCTB
napasuIeTbHBIX TIOCKOCTEH.
13/36 | Terpasmp. 22.1 |ml2
14/37 | [Mapamtenenunes. 2.2.1 m.13
15/38 | [lpuMepbl 3agad Ha  IOCTPOCHHUE 22.1 |nl4
CEYCHHUU.
16/39 | 3agaun Ha TOCTPOCHUE CCUCHUIA. 22.1 |nl4
17/40 | 3auér Nel «AKCHOMBI CTEPECOMETPHH. 22.1 |n4-14

HapaJIJIGJIBHOCTI) IMPAMBIX )41




IJIOCKOCTEN.

18/41 | I[loBropenue teopuu. Pemenne 3amau. 22.1 |n4-14
[ToaroroBka K KOHTPOJBHON padoTe.

19/42 | Konmponvnasa paboma Ne 3 no meme: 2.2.1
«llapannenvnocmo npPAMbIX u
nJ0CKOCmei)

Crenennas ¢pynknus (114.)

1/43 | Ananus KOHTPOJIbHON paboTHL. 1.1.2 | m6,Nel24,
CreneHHast QyHKIUS. 125

2/44 | CoiicTBa CTeneHHOW (YHKIMH U €€ 1.1.2 | mo,Nel29,
rpaduxk. 130

3/45 1.1.3 n.7,Nel35,
B3aumHo oOpatHbie QyHKIIHH. 137

4/46 m.8(1),Ne
PaBHOCHIIBHBIE ypaBHEHUS. 145,147

5/47 1.8(2),
PaBHOCWIIBHBIE HEpaBEHCTBA. Nel48,149

6/48 1.9,Ne156-
HNppaunonanpHble ypaBHEHUS. 158

7/49 | Pemenue UppaAIMOHATIBHBIX 1.2.6 | m.9,Nel60,
YPaBHCHUU. 163

8/50 1.2.6 |m10,Ne
HNppanronanbHble HEPABEHCTBA. 168,169

9/51 CamocrosiTenpHas pabota TO TeMme: 1.2.6 | Nel82,186
«Pemenue MPPALMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTBY

10/52 | Pemenue UppalmoHaIbHbIX Ne188,189
YPAaBHEHUU U HEPABEHCTB.

11/53 | Konmponvnas paboma Ne 4 no meme: 1.1.2,
«Cmenennasa QoynKuyus). 1.2.6

IHoka3zarenbHass pyHkumsi(12y4.)
1/54 | Iloka3aTenbHas 1.24 |mllLNe
196,201

GbyHKUMA(IKCIIOHEHTa), €€ CBOWCTBA U




rpaduxk. Ananuz KOHTPOJIbHOM

paboTHhL.
2/55 | Iloka3arenbHasi (GyHKIMS, €€ CBOHCTBA 1.2.4 | ml2Ne
i rpaduK. 211,214
3/56 1.24 | mI2Ne
IToka3zaTenpHbIC YpPaBHEHHS. 222,223
4/57 1.2.4 | ml2Ne
IToka3zaTenpHbIC YpPaBHEHHS. 226,227
5/58 1.2.4 | m13Ne
IToka3zaTenpHbIE HEPABEHCTBA. 231,233
6/59 | IlokazaTenbHbIe HEPaBEHCTBA. 1.24 |mI3.Ne
Pemenue 3agau. 236,238
7/60 | CamocrosTensHass paboTra 1O TeMe 1.2.4 | Ne251,253
«ITokazaTenbHbie ypaBHEHHUS u
HEPABEHCTBa»
8/61 Pemmenne  cucteM — MOKa3aTeIbHBIX 1.2.4 | ml4Ne
YPaBHCHUU. 241
9/62 | Pemienne cucreM  MoKa3aTeIbHBIX 1.2.4 | ml4Ne
HEPABEHCTB C OJIHON IIEPEMEHHOM. 244
10/63 | CamocrosaTensHas paboTra 1O TeMe 1.24 | Ne
«Pelrenne noka3areybHbIX YPaBHEHUU 254,258
Y HEPABEHCTB.
11/64 | U3o0paxkenne Ha  KOOPAMHATHOU 1.2.4 | Ne260
IUIOCKOCTA ~ MHOXKECTBAa  PEIICHUI
YpPaBHEHHI W HEPABEHCTB C JIByMs
MEPEMEHHBIMU U UX CUCTEM.
12/65 | Konmponvnasa paboma Ne 5 no meme 1.2.4
«llokazamenvnasa pynkyus)
Jlorapupmuueckas pynkuus (15 4.)
1/66 | Ananus KOHTPOJIbHON paboTHLI. 1.1.8 | m15Ne
270,275

Jlorapudwm gucna.




2/67 | OcHOBHOE norapupMUIECcKoe 1.1.8 | m15Ne
TOKJIECTBO. 277,279
3/68 | Jlorapudm mpousBeeHUs, YACTHOTO, 1.1.8 | m16,Ne
CTETICHHU. 293,296
4/69 1.1.8 n.16,Ne
IIepexor K HOBOMY OCHOBAHHIO. 298,300
5/70 | decaTu4HbIN U HaTypaJIbHBINI 1.1.9 | m17.Ne
norapudMsL. 307,308
6/71 | JlecATuuHbIN U HaTypaJbHBINI 1.1.9 | m17.Ne
Jorapu@mel, YUCIIO €. 312,315
7/72 | Jlorapupmuueckass ~ pyHkmmsa, e 1.1.9 | m18Ne
CBOMCTBa U rpaduk. 320,327
8/73 | IlocTpoeHue rpaduka 1.1.9 | m18Ne
JorapupMuyYecKon GyHKUIUU. 329,331
CamocrosiTenbHas paboTa 1mo Teme.
9/74 1.2.5 .19,Ne
Jlorapudmuyeckue ypaBHEHUSI. 337,339
10/75 | Pemenue JorapuMUYECKUX 1.2.5 | m19Ne
YPaBHEHHUM. 345,348
11/76 1.2.5 | m20,Ne
JlorapudmMuyeckre HepaBeHCTBA. 357,359
12/77 | Pemienue J0rapupMUICCKUX 1.2.5 | m20Ne
HEPaBEHCTB. 361,365
13/78 | Pemenune JorapupMUIECKUX 1.2.5 | m20,Ne
HEPABEHCTB. CamocrosrenbHas 368-370
pabora.
14/79 | Ypok-o06006miecHue 1o TEeMe: 1.2.5 | Ne380,
«Jlorapudmmueckas GyHKIUD) 391
15/80 | Konmponwvnaa paboma Ne 6 no meme: 1.1.3,
«Mlozapugpmuuecxkan ynkyusn» 1.1.9,
1.2.5
IlepneHANKYJISAPHOCTH NPSAMBIX M INIOCKOCTENH(20 4.)
1/81 | IlepueHuuKymspHbIC  TpPSMblE B | 122.1 |ml5-16




MPOCTPAHCTBE. [TapannensHbIe
npsMble,  NEPHNEHAUKYJSIPHBIE K
IJIOCKOCTUA. AHanu3 KOHTPOJIBHOMN

padoTHL.

2/82

IIpn3nak IIEPIIEHINKYJIAPHOCTH
IIPSIMOU U IITIOCKOCTH.

2.2.1

m.17

3/83

Teopema 0 IIPsAMOH,
NEPNEHINKYJIIPHON K TUIOCKOCTH.

2.2.1

n.18

4/84

Penienue 3a/1a4 Ha
MEPNEHAUKYISIPHOCTh  NPAMOM U
IUTOCKOCTH.

2.2.1

5/85

[ToBTOpenue Teopun. Pemrenue 3agau
nmo Tteme: «llepneHAUKYIJISIPHOCTH
MNPSIMBIX, PSIMOU U TZTOCKOCTH

2.2.1

n.15-18

6/86

CamocrosiTenbHas paboTra 1O TeMe:
«lleprieHAUKYIAPHOCTD MPSMBIX,
IPSIMOU U IIJIOCKOCTH

2.2.1

n.15-18

7/87

PaccrosiHue OT TOYKHM A0 IUIOCKOCTH.
Teopema o TpEX nepneHIUKYIApaXx.

222

n.19-20

8/88

Yros Mexy IpsAIMOU U IIJIOCKOCTBIO.

222

m.21

9/89

Pemienne  3agau o  TeMe:
«PaccrostHue OT TOYKH 0 TIPAMOID.

222

n.19-21

10/90

Pemenne 3amau  Ha TNpUMEHEHHE
TEOPEMBI O TPEX NEPHEHAUKYISAPaX.

222

11/91

Pemenue 3ala4 Ha IIPHUMCHCHUC YIJIa
MCIKOY Hp}IMOﬁ H IIJIOCKOCTBIO.

222

12/92

CamocrosiTenbHas paboTra 1O TeMe:
«Teopema 0 TpEX NEPIIEHAUKYIAPAX)»

222

13/93

JIByrpaHHbIN yroi.

2.13

n.22

14/94

[Ipu3Hak NEepHEeHIUKYISIPHOCTH IBYX
IJIOCKOCTEM.

2.13

m.23




15/95 | [IpsMOyTONBHBIN apauIeIeTUIE]I. 2.1.5 |n24
16/96 Pemenne 3agau  Ha TIpUMEHEHHE 2.1.5 | n25
CBOWCTB PAMOYTOJIBHOTO
napaJuiesienumne/a.
17/97 | IloBTOpeHHE TEOPUU U PEIICHUC 2.1.5 | m22-25
3ama4 o TEME:
«IlepneHAUKYIAPHOCT TPSIMOH U
TUTOCKOCTH.
18/98 | Pewienue 3a/1a4y o TeMe: 2.1.5
«llepneHauKyJIIpHOCTE  TPSAMOU |
TUIOCKOCTH.
19/99 | CamocTtosiTenpHas padoTa Mo TeMe: 2.1.5
«ITepneHIUKYIIPHOCTH MPSAMBIX U
TTIOCKOCTEM.
20/100 | Konmponwvnasa paboma Ne 7 no 2.1.3,
meme: «llepnenoukynapuocmo 515
NPAMBIX U NIIOCKOCH eI, o
OcHOBBI TPUTOHOMETPHUH (23 4.)
1/101 | PaguanHast Mepa yrina. AHamu3 1.1.3 | m2LNe
KOHTPOJILHOM padoTHI. 414,415
2/102 | [ToBOpOT TOYKH BOKPYT Hadaia 1.1.3 | m22,Ne
KOOpP/IMHAT. 421,423
3/103 | [ToBOpOT TOYKHM BOKPYT Hadaja 1.1.3 | m22,Ne
KoopAWHAT. Perienne 3amau. 425,427
4/104 | OnpeneneHue CHHYCa, KOCUHYCa U 1.1.5 | m23,Ne
TaHIeHca yria. 434,437
5/105 CuHyc, KOCUHYC, TAHT€HC U 1.1.5 | m23,Ne
KOTaHTE€HC TIPOU3BOJIBHOTO YIJIA. 438
6/106 | 3Haku cuHYyCa, KOCUHYCa U TaHTeHCa , | m24.Ne
445,448

yria.




7/107 | 3aBUCUMOCTb MEXAY CHUHYCOM, , | m25Ne
KOCHHYCOM M TAaHT'€HCOM OJTHOTO U 459
TOTO K€ yTJa.

8/108 | 3aBUCUMOCTH MEXKITYy CHHYCOM, 1.1.3, |m25Ne
KOCHHYCOM M TAaHT'€HCOM OJTHOTO 1 460
Toro xe yriaa. CaMocTosTebHast
pabora.

9/109 | OcHOBHBIE TPUTOHOMETPUUYECKUE 1.1.4 | m.26,Ne
TOXKJIECTBA. 469,470

10/110 1.1.4 | m26,Ne
TpUrOHOMETPUYECKUE TOXKIECTBA. 471,473

11/111 .27, Ne
Cunyc, KOCUHYC Y TaHT€HC YIJIOB. 477,480

12/112 | CamocrosiTenbHas pabora 1o TeMe: 1.26,Ne
«OCHOBHBIC TPUTOHOMETPHUYECKHUE 47
TOXICCTBAY.

13/113 1.1.6 | m.27Ne
DopMyIIbI CIOKECHUS. 485,488

14/114 | ®opmyisl cinoxxenus. Pemenue 1.1.6 | m27Ne
3anau. 487,490

15/115 | Cunyc, KOCHHYC ¥ TaHT€HC IBOHHOTO 1.1.6 | m28Ne
yIua. 500,503

16/116 | CuHyc, KOCHHYC ¥ TaHT€HC JJBOMHOTO 1.1.6 | m.28Ne
yria. CamocTosiTebHas padoTa. 508,510

17/117 | BeipaxkeHrne TPUTOHOMETPUIECKUX 1.1.6 | m30,Ne
(GyHKUUN Yepe3 TaHTeHC 517,519
TIOJIOBUHHOT'O apryMEHTA.

18/118 1.1.6 |m31LNe
DopMyIIbl IPUBEICHUS. 529

19/119 | ®opmynsl npuBeneHus. Pemenue 1.1.6 |m31LNe
3a1ad. 532

20/120 | IIpeoOpa3oBaHKEe CyMMBI 1.1.6 | m32,Ne




TPUTOHOMETPUYECKUX BBIPAKECHUH B
MPOM3BEICHUE U NPOU3BEICHUE B

540,542

CyMMY.

21/121 | Ilpeobpa3oBanue 1.1.6 | m.32,Ne
TPUTOHOMETPUUYECKUX BBIPAKECHUH. 544

22/122 | Ypoxk 0000IIeHHs B CHCTeMaTH3aIu! 1.1.6 | Ne 548,
3HAaHUU 552,558

23/123 | Konmponavnas paooma Ne 8 no 1.3,
meme: «Ocnosnule 1.4,
mpuzonomempuueckue Qopmyiy. }2 ’

Tpuronomerpudeckue ypasHenus (16 4.)

1/124 | AHanu3 KOHTPOJIbHOU PabOTHI. 1.2.3 | m33,Ne
[Ipocreitmme TPUrOHOMETPUIECKUE 576
ypaBHEHUSL.

2/125 1.2.3 | m33,Ne
Pemenne ypaBHeHu# BUia cos X = a. 590,594

3/126 1.2.3 | m34Ne
YpaBHEHHE Sin X = a. 595,597

4/127 1.23 | m34Ne
Pemenne ypaBHeHui Buja sin X = a. 601,602

5/128 | CamocrosiTenbHas paboTa 1Mo TeMe: 1.2.3 | Ne657-
«Pelienune ypaBHeHU BUJa COS X = a 660
M, Sin X = a»

6/129 1.2.3 | m35Ne
YpaBHeHueE tg X = a. 610,612

7/130 1.2.3 | m35Ne
Pemenne ypaBHeHuit Buja tg X = a. 616,618

8/131 | CamocrodrenbHas paboTa 1o TeMe: 1.2.3 | m35Ne
«Pemenne ypaBHeHUN BUa tg X = 662,665
a».

9/132 | PemieHre TPUTOHOMETPUYECKUX 1.2.2, | m36(1),
ypaBHEHUH, CBOASAIINXCS K 123 Ne623,625

KBaJIpaTHLIM.




10/133 | PemreHue TPUTOHOMETPHUYCCKUX 1.2.3 | m36(2),
ypaBHEHUH BUJa asin X + b cos X = Ne
C 628,630
11/134 | TpuroHoMeTpU4eCKHe ypaBHCHHUS, 1.2.3 | m36(3),
perraemMbie pa3IoKeHUEM JIEBOH Ne 636,
JaCcTH HAa MHOXHUTEITH. 638
12/135 | CamocrosiTenbHas paboTa 1mo Teme 1.2.3 | m36,Ne
«Pelenue TPUrOHOMETPHUIECKHIX 645,646
YpPaBHECHUU »
13/136 | [Ipocreiiiine TPUrOHOMETPUYECKHE 1.2.3  |m37.Ne
HEpPaBEHCTBA. 650,652
14/137 | [Ipumepsl petieHus MpOCTEHIIINX 1.2.3 | m37.Ne
TPUTOHOMETPUYCCKUX HEPABEHCTB. 653
15/138 | Ypok 0000IIeHNs U CHCTeMaTH3aI[u! 1.2.3 | Ne 670,
3HaHUM. 672
16/139 | Koutposabnas padora Ne 9 o teme: 1.2.3,
«Tpuronomerpuyeckue 122
YPABHEHUSI». o
Mmuororpanauku(16 4.)
1/140 | IlonsiTue MHOTOTpaHHUKA. BepinHsl, 2.14 | m27-29,Ne
pebpa, rpanu. Pa3zeeprka. Bolimykiibie
MHOTOTPaHHHKH.
2/141 | Ilpusma. IIpssmast v HaKJIOHHAS 2.1.6 | m30-31
npusma. [IpaBuibHas mpu3ma ee
OCHOBaHHe, OOKOBBIE pedpa, BHICOTA.
3/142 [Tmomaas 60KOBOI MOBEPXHOCTH 2.1.6
TIPU3MBI.
4/143 | CamocrtosaTensHas paboTa 1o TeMe: 2.1.6
«ITpuszmay.
5/144 [Mupammna. 2.1.6 | n32
6/145 | IlpaBunbHas nmupamMuia. 2.1.6 |33
7/146 | Pemenue 3a1ay Ha HAXOXKJICHHE 2.1.6 | m32-33




9JICMCHTOB U ITOBCPXHOCTHU

MUpaMUIbI.

8/147 VYceuéHnnas nupamu/a. 2.1.6 |34

9/148 | CamocrosTenbHas paboTa 1mo TemMe: 2.1.6 |m34
«ITupamumar.

10/149 | CummeTpus B TPOCTPAHCTBE. 2.1.7 |35
[ToHATHE PABUIBLHOTO
MHOTOTPaHHHKA.

11/150 | [Ipeacrasnenue o mpaBUIbHBIX 2.1.6,
MHOTOTpaHHUKaX (TeTpadp, KyO, 517
OKTadIp, NOJEKadIPp, HKOCAdIP). o

12/151 | DneMeHTbl CUMMETPUH MPABUIIbHBIX 2.1.7
MHOTOTPaHHUKOB.

13/152 | Teopema Ditnepa. 2.1.7

14/153 | Pemenune 3amau. [loaroroska k 2.1.7
KOHTPOJBHOI padoTe.

15/154 | 3auér mo Teme: « MHOTOTpaHHUKIY. 2.1.7

16/155 | Koumponvnan paboma Ne 10 no 2.1.6,
meme: «MHO202panHUKUY. 2.1.7

HTorosoe noBropenne Kypca ajredpbl 1 HauaIa aHajausa, reomerpuu 10
kyacca(1S yacoB)

1/156 | AHanu3 KOHTPOJIBHOU PabOTHI.
[ToBTOpenwue: CreneHHas,
HoKa3arenbHas U lorapudmMuieckas
byHKIUH.

2/157 | IloBropenue: Pemenue
MOKa3aTeNIbHBIX, CTETICHHBIX U
JorapupMHUUECKUX ypaBHEHHH

3/158 | [loBropenwue: Tpuronomerpuieckue
dbopMyIIHL.

4/159 | [loBropenue: TpuronomeTpudeckue
TOXJIECTBA.




5/160 | [loBTopenue: Pemenne
TPUTOHOMETPHUCCKHUX YPaBHEHUIA.

6/161 | [loBropenue: Pemenue cucrem
MOKA3aTeNIbHBIX U JIOTapU(MUUECKUX
YPaBHEHUH.

7/162 [ToBTOpenue: TekcToBbIe 3a1aun HA
IIPOIICHTHI, IBHKCHHUE.

8/163 | I[loBTOpeHue: AKCUOMBI
CTEPEOMETPUH.

9/164 | IloBTopenue: [lapanneasHOCTh
NPSIMBIX U TUIOCKOCTEH.

10/165 | [ToBropenue: 3ajaun Ha MOCTPOCHHE
CEUYCHMUM.

11/166 | [ToBropenue: IleprneHIUKYIIPHOCTD
MPAMBIX U TUIOCKOCTEM.

12/167 | IloBTOpenue: /[ByrpaHHbIC YTJIbI.
MHoOrorpaHHHKH.

13/168 | [ToBTOpenwue: [loaroroBka x
KOHTPOJIbHOH padore.

14/169 | IloBropenue: UToroBas
KOHTpoOJIbHasi padora

15/170 | [loBTopenue: AHaIU3 KOHTPOIBHOM
paboTsl. PaboTa Ha ommOKaMu.

TemaTnueckoe nianuposanue no npeamery MATEMATHUKA 11 kaace
(170 uv)

| No | Tema ypoka | dopma opraHu3anuu | KBC | /3




ypoka ypoka
/T
IToBTOpenue matepuana 10 ki (5 4.)

1/1 [ToBTrOpenue. [TokazarenbHas 1.2.4
byHKITHSI.

2/2 [ToBTOpenue. Jlorapupmuueckas 1.2.5
byHKIHS.

3/3 [ToBTOpEHMUE. ,
Tpuronomerpuueckue GoOpMyJIbL.

4/4 [ToBrOpenue. CteneHnHast GyHKIIHS. 1.1.2

5/5 CamocTosiTenbHast paboTa 1o Teme 1.2.4,
"[TokazarenbHas U 1.1.3,
norapudmMuyeckast GyHKun" I.L6,

1.2.5
Tpuronomerpuueckne pynkunu(154)

1/6 OO0uacTh onpeneacHUs U MHOKECTBO 1.3.3 | m38,Ne
3HAYEHUN TPUTOHOMETPUUECKHUX 694,696
byHKIHi.

2/7 MOHOTOHHOCTE. YUeTHOCTB, 1.3.3 | m39,N\e
HEYCTHOCTD, TEPUOTUIHOCTh 702,705
TPUTOHOMETPHUECKUX (PYHKITHHA

3/8 Pemenne 3a1a4. MOHOTOHHOCTB. 1.3.3 | m.39,N\e
YeTHOCTh, HEYETHOCTD, 706,707
MIEPUOINIHOCTD
TPUTOHOMETPHUECKUX (PYHKITHH.

4/9 CBoiicTBa GYHKITH Y = COS X U €€ 1.3.4 | m40,Ne
rpadux. 711,713

5/10 | CamocrosiTenbHasi paboTa o Teme 1.3.4 | m40,Ne
«CBoiicTBa QYHKIIMH Y = COS X U €€ 715,717
rpaguK»

6/11 Pewrenue 3amau mo reme: CBolicTBa 1.3.4 | m40,Ne
GbyHKUIHH y = cOs X U €€ TpaduK. 718

7/12 | CBoiicTBa QyHKIMH y = sin X U €€ 1.3.4 | m4l,Ne

722,724

rpaduxk.




8/13 | CamocrosiTenpHast paboTa Mo Teme 1.3.4 | m41,Ne
«CBoiicTBa QyHKIMHM Y =Sin X U UX 727,728
rpadux».

9/14 | CroiicTBa GyHKINH y = tg X U €€ 1.3.4 | m42,Ne
rpadux 735,739

10/15 | Pemrenue 3amau o teme: CBoiicTBa 1.3.4 | m42,Ne
byHKkIMu y = tg X u e€ rpaduk. 742,744

11/16 | O6paTHBIE TPUTOHOMETPUIECKHUE 1.1.7 | m43,Ne
dbyHKIIMU 00J1aCTh ONpE/IEICHUS, 750,754
oOnacTh 3HaueHus. ['paduk oOpaTHOU
GyHKUIUU.

12/17 | Pemenue 3amau. O6patHbie 1.1.7, | m43,Ne
TPUTOHOMETPHUYECKUE (QYHKITUH 1.3.4 | 755,763
00J1aCTh ompeeeHus, 00J1acTh
3HAYCHHUS.

13/18 | CamocrosiTenbHas paboTa 1Mo Teme: 1.1.7 | Ne 765,
«TpuroHoMmerpruueckre QyHKITUN 769

14/19 | Konmponwvnaa paboma Ne 1 no 1.3.3,
meme «Tpuzonomempuueckue 1.1.7,
dynxkyuuy 1.3.4

15/20 | Ananu3 KOHTPOIBHOU PabOTHI.

Pabota Han ommOkamu.
Huauuap, konyc u map( 16 1)

1/21 | AHaIu3 KOHTPOJIBHOW PabOTHI. 2.1.4, | m.38-39
[Tonsitne nmnuuapa. Inomans 2.1.5,
MOBEPXHOCTH IMIIMHIPA 222

2/22 | Pemenue 3amau o teme «llonstue 2.1.4, | n.38-39
UWJIUHIPA» 2.1.5

3/23 Pemenue 3amay nmo reme «Ilmomans 2.1.4, | n.38-39
TIOBEPXHOCTU LIUITMHIPA» 2.1.5

4/24 [Tonsarue konyca. [lnomans 2.1.4, | n.40-41
noBepxHocTH KoHyca. OCHOBaHUE, 2.15,

2.1.6,

BBICOTA, OOKOBAsI IIOBEPXHOCTb,

2.2.2




oOpasytoias, pa3BepTKa.

5/25 | Yceuennslii konyc. Pemenue 3aga4 2.1.6, | n.42
1o teme «llonarue konyca. [lnmomans 2.1.5,
MOBEPXHOCTU KOHYCa» 2.1.4

6/26 | Pemenue 3agau no reme «llonstue 2.1.6, | m.40-42
KoHyca. I1101aab MoBEpXHOCTH 2.15,
KOHYCa. Y CEUEHHBIH KOHYC» 2.1.4,

2.2.2

727 Cdepa u map. YpaBHeHue cepsl. 3}45" .43

8/28 | Bzaumuoe pacmonoxkenue chepsl u 2.1.4, | n.44-45
IUIOCKOCTH. 2.1.5,

2.1.7

9/29 | CamocrosTenpHas paboTa 1o Teme 2.1.4, | Ne
«Cepa. YpapHeHue chepbL. ;};,

10/30 | Ilnmomans cdepsl. 2.2.2 | n46

11/31 2.14, |
Pemrenue 3anau o teme cdepa. ;}g’

12/32 | Pa3Hble 331241 HAa MHOTOIPaHHUKH, 2.14, | m
LMIMHAD, KoHyC 1 map(cdepa, 2.15,
BIIMCAaHHAs! B KOHMYECKYIO g } .Z’
MTOBEPXHOCTH) 5oy

13/33 | Pa3ubie 3a1auu Ha MHOTOTPAHHHKH, 2.1.4,
LWIMHJP, KOHYC U Iap(ceueHus 2.1.5,
WIMHIPUYECKOM TTOBEPXHOCTH) g } -Za

14/34 2.1.4,
O606menue no teme: «umaap, 2.15,

2.1.7
KOHYC U II1ap» ’
Y P 2.1.6

15/35 2.1.4,
Koumponwvnaa paooma Ne 2 no 2.15,
meme «L{ununop, konyc u wiap» g } -Za

16/36 2.1.4,

2.1.5,
3auér o teme: «Tena Bpaienus» ; } -Zs

O0BémbI TE1(22 4)




1/37 [Tonsitue oOBbema. O0beM 2.2.3 | m.52-53,
MPSIMOYTOJIBHOTO TIapaJuIeIICITUIIC 1A,
AHanu3 KOHTPOJIbHON paOOTHI.
2/38 O6bem PSIMOYTOJIEHOTO 2.2.3 | m.52-53,
napasuIeseIuIe/1a.
3/39 Pemenne 3amau o teme «O0beEM 2.2.3 | m52-53,
IPSIMOYTOJIBHOTO
napasuIesICIIIe /1a.
4/40 O6beM TpsIMOI TTPU3MBI. 2.2.3 |54,
5/41 OO0BeM MUIHHIpA. 2.2.3 | m55,
6/42 Pentenne 3amau mo temMe «OO0BeM 223 |
npsIMOiA PU3MBI. O6bem
HUTAHIPA
7/43 Boruncinenne  00beMOB  Ten ¢ 2.2.3 | m.56
TIOMOIIIHIO OTpeIeIICHHBIX
UHTETPAJIOB.
8/44 O0beM HaKJIOHHOW TTPU3MBI 223 |n57
9/45 O0beM mUpaMHuIb. 2.2.3 | m58
10/46 | Pemenue 3amau mo teme: « OObemM 2.2.3 | m.56-58
TUPAMHUJTBDY
11/47 | O0beM KoHyca 2.2.3 | m59
12/48 | Pemenne 3amau mo teme: « OO0Bbem 223
KOHYCa»
13/49 | Pemienue 3amay nmo teMe : «O0BEM 223
UPAMHU/IBI, IAIHHIPA, KOHYCa
14/50 | Koumponvnana pabéoma Ne 3 no 2.2.3
meme: «Oovém nupamuowl,
YUTUHOPA, KOHYCaA»
15/51 | O6vem mapa. AHanu3 KOHTPOJIBHOU 2.2.3 | m60
paboTHI.
16/52 | O0beM mapa. 2.2.3 | m.60




17/53 | O6vem IapOBOTO CETMEHTAa, 223 |6l
[IaPOBOT'O CJIO0S U MIAPOBOIO CEKTOpA.
18/54 | O0bem IapOBOTO CETMEHTA, 2.2.3 |m6l
IapPOBOT'O CJI0S U IAPOBOIO CEKTOpA.
19/55 | [nomane chepsl. 2.2.3 |62
20/56 | OGo6maronuii  ypok 1O  TeMe 223
«OO0BEMBI TE»
21/57 | Koumponvnaa paooma Ne 4 no 2.2.3
meme «Qo0vem wapa, naiouwads
cghepory
22/58 | AHanu3  KOHTPOJBHOU  PabOTHI.
Pa3npie 3amauM Ha BBIYUCIICHHE
00BEMOB TeJ.
IIpousBoaHasi u e€ reoMeTpuYecKMii CMbICJL.(164)
1/59 | IlonsaTtue o mpenene 1.3.1 | m44,Ne
780,782
MOCJIeIOBATEIHLHOCTH.
2/60 1.3.1 | m44,Ne
[TonsaTHE O MPOU3BOAHON (PYHKITUH. 784,785
3/61 1.3.1 | m45Ne
[IpousBoiHas cTeneHHON (DYHKITUU. 791,793
4/62 1.3.1 | m46,Ne
ITpou3BogHBIE CYMMBI U PA3HOCTH. 814,816
5/63 1.3.1 | m46,Ne
ITpousBogHas IPOU3BEICHUA. 819,822
6/64 1.3.1 | m46,Ne
[TIpou3BogHAast 4aCTHOTO. 824,825
7/65 | CamocrosiTenbHas paboTa 1o Teme 1.3.1 | m44-46,Ne
«IIpaBuna qudpepeHupoBaHUs» 870,871
8/66 | [Ipon3BogHBIE OCHOBHBIX 1.3.1 | m47,Ne
AJIIEMEHTApHBIX (PYHKITUI 835,837
9/67 [Tpon3BOHBIC OCHOBHBIX 1.3.1 | m47,Ne




AJIIEMEHTAPHBIX (PYHKITUI 841,843

10/68 | CamoctosarensHas paboTa 1o Teme 1.3.1 | m47,Ne
«IIpon3BogHBIE OCHOBHBIX 850-853
AIIEMEHTAPHBIX (PYHKITUI

11/69 | I[IpumeHeHue npaBuil 1.3.1 | m48Ne
nuddepentupoBanus U Gopmy 860
MIPOU3BOJIHBIX K PEIICHUIO 3a1a4

12/70 | I'eomeTpu4ecKuii CMBICI 1.3.2 | m48Ne
MPOU3BOJHOM 864,866

13/71 | YpaBHEHHE KacaTeIbHOU K rpaduKy 1.3.1, | m48,Ne
GbyHKIUH. 1.3.2 | 865,867

14/72 | Peurenune 3aa4 Ha BEIUKUCIICHUE 1.3.3 | Ne 880,
npou3BoJIHON (PyHKIIMKU. DU3NYECKUI 882
CMBICJI IPOU3BOTHOM.

13/73 | O6006menue o teme « [IponsBogHast, 1.3.1 | Ne886-
€€ TCOMETPUYECKUN ¥ (PU3UUECKHIMA 888
CMBICID).

14/74 Koumponvnaa paooma Ne 5 no 1.3.1,
meme  «  Ilpoussoonas,  ee 1.3.2,

1.3.3

2eomempuyeckuil u  puzuyeckuil
CMBICTL ).

IIpumeHeHHe MPOU3BOAHOM K MCCJIeT0BAHNIO GYHKIIMIA M OCTPOEHUIO

rpa¢guxoB (17 yacoB)

1/75 | [IpomMexXyTKH BO3pacTaHUs U 1.3.4 | m49,Ne
yObIBaHMSI. AHAIIN3 KOHTPOJIBHOU 901,903
paboTHI.

2/76 | IlpoMexyTKH BO3pacTaHUs U 1.3.4 | m49,Ne
yOBIBaHUS. 904,906

3/77 | Touku »dKcTpemMyma  (JOKIBHOTO 1.3.4 | m.50,Ne
MaKCHMyMa ¥ MUHAMYyMa). 915,917

4/78 | Toukn »sKcTpemyma  (JIOKaJIbHOTO 1.3.4 | m.50,Ne

918-920

MaKCMMyMa W MUHUMYyMa). Pemienue
3a/1a4.




5/79 | CamocrosiTenbHast paboTa 1o TeMe 1.3.4 | m49-50,Ne
«Bo3pacranue u yobiBanue QyHKIIHI. 921
OKCTpeMyMbl QyHKLIHHA »

6/80 | [IpuMeHeHHe MPOU3BOIHOM K 1.3.4 | m.51,Ne
MOCTPOCHUIO TPAPUKOB (DYHKITHIA. 925,927

7/81 | [IpumeHeHHE TIPOM3BOTHOM K 1.3.4 |m51Ne
NOCTPOEHUI0 TrpaduKoB  (YHKUIHUM. 930,933
CamocrosiTenbHas paboTa

8/82 | IlpousBonHble 00paTHOW (pyHKIMU U 1.3.4 | Ne956-958
KOMIIO3UIIMK JaHHOW (QYHKIUH C
JIMHEWHOM.

9/83 | CamocrosiTenpHass paboTra 1O TeMe 1.3.4 | Ne960
«IIpumenenne MIPOU3BOJHOM K
MOCTPOEHUIO TPAPUKOBY
byHKIUH

10/84 | Haubomnpiiee U HauMEHbBIIIEee 1.3.4 | m52,Ne
3HaYeHUs PyHKIUU 939,944

11/85 | Ilpumepsr WCIIOJIb30BAHUS 1.3.4 | m.52,Ne
MIPOU3BOJHOMN s HaXO0XKIACHUA 945,948
HAWTYYIIETr0 PEIICHUS B MPUKJIaTHbBIX
3aavax.

12/86 | CamocTtosTenbHas padoTa Imo TeMe 1.3.4 | Ne 968,
«HaunbomnpIiee 1 HaMMeHbIIIEEe 970
3HaYeHUs (PYHKITI

13/87 | BeImyks10CTh, BOTHYTOCTH (DYHKIIHH. 1.3.4 | m44,Ne
Bropas MIPOU3BOJHAS 151 ee
(bU3HYECKUil CMBICTT.

14/88 | Touku neperuda. 1.3.4 | m.53,Ne

953,954

15/89 | BeimykiocTh, BOTHYTOCTh (DyHKITUH. 1.3.4 | m53,Ne
Touku neperuoda. 971,972

16/90 | O6o6menue o teme «[Ipumenenue 1.3.4 | Ne 975,

976

MIPOU3BOJHOM K UCCIIEIOBAHUIO
byHKIHID




17/91 | Koumponvnas paooma Ne 6 no 1.3.4
meme: «llpumenenue npou3eoonoi
K UCC/1e006aHUI0 YHKUUIL)
BekTopsl B mpocTpancTBe (6 4acoB)
1/92 | Iloustue BEKTOpa. PaBeHctBO 2.4.1 | m.63-64
BEKTOPOB.
2/93 | CnoxxeHue 1 BHIYUTAHHE BEKTOPOB. 2.4.3 | m65-66
3/94 | YMHOXeEHHE BEeKTOpa Ha YUCTIO. 243 | o7
4/95 | lelicTBUs HaJ BEKTOpaMH. 2.4.3 | m65-67
5/96 | Kommnanapusie BekTophl. [IpaBuio 2.4.1, | m.68-69,
napasuiesenunesa. 242
6/97 | Pa3znoxeHue BEKTOpa IO  TpeM 24.4 |70
HEKOMILJIAHAPHBIM BEKTOPAM.
Metoa koopauHaT B mpocTpancTe(1S 1)
1/98 JlexapToBBI KOOPIMHATHI B 24.1 |71
IPOCTPAHCTRBE.
2/99 Koopaunater BekTopa 24.1 |n.72
3/100 CBs3b  MEXIy KOOpAWHATAMH 24.1 |73
BEKTOPOB M KOOPAMHATAMHU TOUYEK
4/101 [IpocTeiiue 3a1a4u B 2.4.5 | m.74-75
KOOpAMHATAX.
5/102 dopmyna  pacCTOSHUS  MEXKIY 245 |m
JIByMSI TOUKaMHU.
6/103 Koopaunatel cepeiHbl OTpe3Ka. 245 |m
7/104 CBsi3p  MEXIy KOOpJAWHATAMU 244 |76
BEKTOPOB M KOOpJMHATAMU TOYEK.
Yron mex1y BEKTOpaMH.
8/105 Yron MEXY BEKTOpPaMH. 244 |77
CkansipHoe IIPOU3BEICHUE

BEKTOPOB.




9/106 CkansipHoe pOu3BeICHNE 1.76-77
BEKTOPOB.
10/107 | CxangpHoe IIPOU3BENICHUE 1.76-77
BEKTOpOB. Pemenune 3amay.
11/108 | CamocrosiTenbHas paboTa o TeMe .78
«CkansipHoe IIPOU3BEICHUE
BEKTOpPOBY». Bbluucinenue yrios
MEX]Ty TPSMBIMH U TUIOCKOCTSIMH.
12/109 | LenTtpanpHas cumMerpust. OceBast 1.80-81
CUMMETpPHSI.
13/110 | 3epkanbHas CUMMETPHUSL. 1m.82-83
[TapayutenbHbIN IIEPEHOC.
IlonrotoBka K  KOHTPOJBHOU
pabote
14/111 O6oOmarmnmii  ypok 10 TeMme
«BeKTopsl. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.
JIBUKEHU S
15/112 | Konmponvuaa padboma Ne 7 no 24.1,
meme « Ckanapnoe 242,
npouseedenue - 6eKMoposé 6 gji )
npocmpancmee. /leusicenusny, 2' 4‘5’
HNurerpai (16 4)
1/113 | AHanu3 KOHTPOJIBHON pabOTHI. 1.3.5 | m.54,Ne
[TepBooOpa3zHasi. 985,986
2/114 | IlepBooOpa3Has, popmyia 1.3.5 | m55Ne
Hrerotona-Jleiibuuma. 990,992
3/115 | [IpaBuiia HaXOXKACHUS 1.3.5 | m.55Ne
IEpBOOOPA3HOI 993,994
4/116 [IpaBuiia HaxoXaeHUS 1.3.5 | m.55,Ne
nepBooOpa3Hoi. Pemenue 3agau. 995
5/117 | CamocrosiTenbHast paboTa 1o TeMe 1.3.5 | m.55,Ne
«Bpluncnenue mepBooOpa3HON» 998




6/118 | [Inomaas KpUBOIMHEHHOM 1.56,Ne
Tparemnuy U HHTETPall. 1000
7/119 | Ilonsitue 06 onpeneIeHHOM 1.56,Ne
WHTETpaJIe KaK IUIOMAIH 1002
KPUBOJMHENHOMN TPaICIUU.
8/120 | BeluncneHue UHTETPaIoB m.57,Ne
1008
9/121 | Beruucnenue unTerpanon. Pemenue m.57,Ne
3ayay. 1010
10/122 | CamocrosiTensHas paboTa 1o TeMe m.57,Ne
«BbIunciieHne UHTETPAIOBY 1012
11/123 | BeluucieHue twiomamaei ¢ mOMOIIBIO .58, Ne
12/124 | BeraucieHue mIomaaei ¢ MOMOIILIO m.58,Ne
UMHTErpanoB. Pemienue 3amauy. 1019,1020
13/125 | Pemienue 3a1ay Ha BHIYUCTICHUE .58, Ne
TUTOIIAIeH C TTOMOIIBIO HHTETPajIoB 1022
14/126 | I[IpuMepbl mpUMEHEHHS UHTETpaJia B 1.59,Ne
bu3HUKe U TeOMETPHH. 1028
15/127 | OGoOb1ieHe Mo Teme: 1.54-58,Ne
«IlepBoo6pasnas. MaTErpam 1030,1032
16/128 | Konmponvnan paboma Ne 8 no

meme «Humezpan»

JJIeMEHTbl MATEMATHYECKOH CTATHCTUKH, KOMOMHATOPUKH U TEOPUH

BepositHocTei (20 u)

1/129 | AHamu3 KOHTPOJIBHOU PabOTHI. 1.4.1 | m60,Ne
[TpaBwiio nmpousBeaeHus. TabauyHOE 1048-1050
U rpaduaeckoe IpeCTaBICHNE
JTAHHBIX.

2/130 | YUucioBble XapaKTEPUCTUKH PSIOB 1.4.1 | m60,Ne
TAHHBIX. 1053-1055

3/131 | Pazmenienus. [lepecTranoBKw. 1.4.2 | m.61-63,Ne




CoueraHus ¥ UX CBOUCTBA.

1063,1065

4/132 | ®opMyIbl YKCIa IEPECTAHOBOK, 1.4.2 | m.61-63,Ne
COYETaHMM, pa3MenieHnil. Perenue 1068,1074
KOMOWHATOPHBIX 3a7ad.

5/133 | bunomunanbsHas Gopmyia HeroToHa. 1.4.3 | m64,Ne
bunom HrroTona 1093

6/134 | CBoiicTBa OMHOMHHAIBHBIX 1.4.3, | m64,Ne
ko3 purenToB. TpeyroibHUK 1.4.4 | 1095
[Tackans.

7/135 | Tect mo teme: «kKoMmOuHaTOpHKa) 1.4.5 | m.60-64,Ne

1098-1100

8/136 | CoObITHS. DIIeMEHTApHBIC U 1.4.6 | m65Ne
CJIOKHBIE COOBITHSI. 1116

9/137 KomOunanus coObITHIA. 1.4.6 | m.66,Ne
[IpoTHBOMOI0KHOE COOBITHE. 11121

10/138 | BepossTHOCTH COOBITHSI. 1.4.6 | m.67,Ne
BeposiTHOCTh 1 cTaTUCTHYECKAS 1127,1129
JacTOTa HACTYTUICHUS COOBITHSI.

11/139 | CrnoxeHue BEpOSATHOCTEH. 1.4.6 | m.68,Ne
BeposTHOCTE CymMMBI 1139,1140
HECOBMECTHBIX COOBITHH,

BEPOSATHOCTDH ITPOTHUBOIIOJIOKHOTO
COOBITHS.

12/140 | He3aBucHuMBIE COOBITHS. 1.4.6 | m69,Ne
YMHOKEHHUE BEPOSATHOCTEM. 1148,1150

13/141 | Ctatuctuyeckasi BEpOSTHOCTb. 1.4.7 | m.70,Ne
Pemenne npaktruyeckux 3a1ad ¢ 1159
IPUMEHEHHUEM BEPOSTHOCTHBIX
METOJIOB.

14/142 | Tect mo TeMe «DJIEeMEHTHI TEOPHUH Ne 1165,
BEPOATHOCTE 1170

15/143 | Cny4aiiHble BETUYMHBI 1.4.7, | m.71,Ne

1189,1190

1.4.8




16/144 | lleHTpanbHBIC TCHICHIINN 1.4.7, | m.72,Ne
1.4.8 |1194,1197
17/145 | Mepsi pazbpoca 1.4.8, | m.73,Ne
1.4.7 |1202,1204
18/146 | PemeHne mpakTHYECKHX 3a7ad IO 1.4.7, | Ne 1218,
Teme «CTaTUCTHUKAY 1220
19/147 1.4.1,
Koumponwvnaa paooma Ne 9 no 14.2
meme «Inemenmuol 1.4.3,
Mamemamuyeckou Cmamucmuku, 1.4.4,
KOMOunamopuxu u meopuu 1.4.5,
gepoamuocmen 1.4.6,
1.4.8
20/148 | AHanu3 KOHTPOJIBHOU PabOTHI.

O6o0marnomiee NOBTOPEeHUE Kypca ajre0pbl M HAYAJ aHAJIU3a, reomeTpun 3a 10-

11 kaacc(22 v)

1/149 | IloBrOopeHue. AHaIN3 KOHTPOJIbHOM Nel230-
pabotel. Uncna u anredpandeckue 1233
npeoOpa3oBaHuUs.

2/150 | IloBropenue. Uucna u Ne1242,
anrebpanueckue npeodpasoBaHUs 1244,1247

3/151 | IloBropenue. YpaBHEHUS Nel330-

1335

4/152 | IloBropeHue. Pemenne ypaBHeHUN Nel342-

1348
5/153 | [loBropenue. HepaBeHcTBa Ne1400-

1405
6/154 | IloBropeHue. PemieHue HepaBEeHCTB Nel414-

1420

7/155 | [loBropenue. Cucrembl ypaBHEHH Nel423,
¥ HEPABEHCTB 1430,1432

8/156 | IloBropenue. Pemienue  cucrem Ne1426-
YPaBHEHHMU U HEPABEHCTB 1429

9/157 | IloBTrOpenue mo Teme: «BzammHoe Ne

PACIIOJIOKCHHUC IMPAMBIX )41




mwiockocter. [lapamienbHOCTE  H
MEePIEHIUKYJISIPHOCTh  MPAMBIX U

TTOCKOCTEW.
10/158 | [ToBTOpEHME 1o TeMe: Ne
«CkpernuBaromuecs npsMbie. YTOI
MEXKIy MNpsAMOM M IIOCKOCTHIO,
JIBYIPAHHBIN YTOJD).
11/159 | IloBTOpeHue o TeMe: Ne
«MHOrorpaHHUKH:
napaiyiesienumnen, npu3Ma,
nupamuaa, TUTOIIA/IH ux
ITOBEPXHOCTEN»
12/160 | [ToBTOpCHME. [ToBTOpCHHE. Nel434-
TexkcroBble 3aaun 1437
13/161 | [loBTropenue. PemeHne TEKCTOBBIX Ne1440-
3a1a4 1445
14/162 | IloBTopenue. TekcTOBbIC 3amadyu Ha Ne1450-
MIPOIICHTHI, IBIXKEHHE, TPOTPECCUHU. 1452
15/163 | IloBropenue no teme: «l{umuump,
KOHYC U map, TUTOTTAIH
IIOBEPXHOCTEN TEI».
16/164 | [loBropenue mno Teme: «OO0BEMBI
TEI.
17/165 | IloBTOopenue no Teme: «BrucaHHbie
U OMKMCAHHBIE MHOTOTPAHHUKI.
18/166 | [loBropenne mno Teme: «Tena
BpAIICHHS
19/167 | [loBTOpeHue o TEME:
«Kombunammm C ONUCAaHHBIMU
chepammy.
20/168 | Hmozosasn konmpoavnasn paboma.
21/169 | O6ob6maromee noBTOpeHUEe. AHaAIN3




KOHTPOJILHOHM paOOTHI.

22/170 | O6o6maroiee MOBTOPEHUE.

Ilnanupyembie pe3yabTaThl
B pe3ynbTaTe u3ydyeHuss MaTeMaTHUKU Ha 0a30BOM YPOBHE BBIITYCKHUK JOJIKEH
3HATH/IIOHUMATD:
* 3HAYECHUE MAaTEMATUYECKON HAYKH JUISl PEIICHUS 3a/1a4, BO3HUKAIOIUX B TEOPUU
Y MIPAKTHUKE; IAPOTY U B TO K€ BPEMS OTPAHUYEHHOCTh IPUMEHEHHUS
MaTEMATUYECKUX METOJOB K aHAJIM3Y U UCCIEAOBAHUIO IIPOLIECCOB U SIBJICHUN B
NpUpoe U OOIECTBE;
* 3HaYEHHUE NMPAKTUKHU U BOIIPOCOB, BO3HUKAIOIINX B CAMON MaTEMATHUKE JJIs
(GbopMUPOBaHUA U PA3BUTHS MAaTEMAaTUYECKOW HAyKU; UCTOPHUIO Pa3BUTHS MOHATHUS
4yuca, CO34aHusl MAaTEMAaTUYECKOI0 aHaIN3a, BOSHUKHOBEHHUS U Pa3BUTH
Tr€OMETPUH;
* YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTMKA MAaTEMATHYECKUX PACCYKIAECHUH, UX
MIPUMEHUMOCTB BO BCEX 00JIACTAX YEIOBEUECKOM AESATEIbHOCTH;
* BEPOSITHOCTHBIN XapaKTEP PA3IMYHBIX ITPOLIECCOB OKPYKAIOWIETO MUPA;

Auredpa ymerb:

* BBITMIOJIHATH apuMETUUECKUE IEUCTBUS, COUEeTasi yCTHBIC U MUChMEHHBIE
PUEMBbI, TIPUMEHEHHUE BBIUUCIUTEIBHBIX YCTPOUCTB; HAXOAUTh 3HAUCHUS KOPHS
HaATypaJIbHOM CTETEeHH, CTENIEHU C PAIIMOHATIBLHBIM MOKa3aTeseM, Jiorapudma,
UCIIOJIb3YSI PU HEOOXOAUMOCTH 19 BHIYMCIUTENBHBIE YCTPOMCTBA; MOJIb30BATHCS
OLICHKOM Y MPUKUJKOMN IIPU MTPAKTUYECKUX PaCUECTaX;

* POBOJIUTH 10 U3BECTHBIM (POpMyIiaM U TIpaBUiIaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPOKECHUM, BKITFOYAIOIINX CTEMICHU, PaJUKAIbI, JIOrapu(Mbl 1
TPUTOHOMETPHYECKUE (QyHKIINU;

* BBIYUCIISTH 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIICCTBIISISA
HEO0OXOIMMbIE MOJCTAHOBKHU U MPE0Opa30BaHUs; UCIIOIB30BATh MPUOOPETECHHbIE
3HAHUS U YMEHHUS B TPAKTUUECKOMN JAEATEILHOCTH U MTOBCEIHEBHOM KU3HU JIJIA:
MPAKTUYECKUX PacyeToB MO (popMyJsiaM, BKITtoUast GopMyJibl, COEpKaIIUe
CTEIEHU, PauKaJIbl, JorapudMbl U TPUTOHOMETPUYECKUE PYHKIIMH, UCTIOJIb3YS
Py HEOOXOAUMOCTH CIIPABOYHBIE MaTEPUAJIbl U MPOCTEHUIIINE BIUUCIUTEIbHbBIC
YCTPOWCTBA;

DyHKUNH U TPAPUKHT YMETh:




* OIpPEIENATh 3HaUYeHUE (PYHKIIMU 10 3HAUEHUIO apTyMEHTa MPH pa3INdHbIX
criocobax 3amanus GyHKINH;

* CTPOUTH TpadUKU U3YUCHHBIX (QYHKIIUH;

* ONUCBHIBATH MO TpahuKy M B MPOCTEUIINX CIydasx 1mo Gopmysie IOBEICHUE U
CBOMCTBa (DYHKILIMIA, HAXOAUTH 1O rpaduKy (PyHKIIMU HAMOOJIbIINE U HAUMEHbBIIINE
3HAYCHHS,

* pelaTh ypaBHEHUsI, IPOCTEUIINE CUCTEMBl YPaBHEHUH, UCIIOJIb3Ys CBOMCTBA
GyHKIMH 1 UX TpaduKOB; UCIIOIH30BATh MPUOOPETCHHBIC 3HAHKS U YMCHHSI B
IPaKTHYECKOM 1eATENbHOCTH U MTOBCEAHEBHOM KM3HU JUISl: OIUCAHUS C IIOMOIBIO
(GYHKIUI pa3aIudHbIX 3aBUCUMOCTEH, IpeICTaBICHUs UX ITpaduiecKH,
UHTEPIPETANU TPaPUKOB;

Hayana MaTeMaTH4eCKOro aHAJIM3a YMeTh:

* BBIYMCIISATH POU3BOAHBIE U IEPBOOOPA3HBIE dJIEMEHTAPHBIX (QYHKIUH,
WCIIOJIb3Ysl CIPABOYHBIE MATEPHUAIIBL;

* HCCIIE0BATh B IPOCTEUIINX Cly4dasX (PyHKIMH HA MOHOTOHHOCTb, HAXOJUTh
HanOOJIbIIME U HAMMEHBIINE 3HAYEHUS! (QYHKLHM, CTPOUTH rpa)uKH MHOTOUYJIEHOB
Y IPOCTEUIINX PAMOHAIBHBIX (YHKIMI C UCIIOJIb30BAaHUEM amnmnapara
MaTeMaTH4YECKOr0 aHAJIN3a;

* BBIUUCIIATH B IPOCTENIINX CIIyYasix IUIOIIAIN C UCIIOJIb30BaHUEM
nepBooOpa3Hoif; 20 UCTIOb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B
NPaKTUYECKOMN AESTENbHOCTH U MTOBCEIHEBHOM KU3HU JIJIS1: PEICHUS MPUKIaTHBIX
3aJa4, B TOM YHCJIE€ COLIMAIbHO-I)KOHOMUYECKUX U (PU3MUECKUX, HA HAauOOIbIINE U
HaVMEHbBIIME 3HAYCHUS, HA HAXO0KICHUE CKOPOCTH U YCKOPEHUS;

YpaBHeHUS U HEPABEHCTBA YMETh:

* pemaTh paluoHaIbHBIC, TOKA3aTeIbHBIE U JIOTApU(PMUYIECKUE YPAaBHCHHUS U
HEPABEHCTBA, MPOCTEUIINE UPPALNOHATBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS,
WX CUCTEMBI,

* COCTaBIISITh YPABHEHUS U1 HEPABEHCTBA IO YCIOBHUIO 33/1a4H;

* CIOJIB30BATh JIJIsl MPUOIMKEHHOTO PEIIEHUS YPAaBHEHUN U HEPABEHCTB
rpaduueckuii MeToI;

* H300pakaTh HA KOOPJAMHATHOM TUIOCKOCTH MHOECTBA PEIICHUM MPOCTEUIIINX
YpaBHEHHUM M MX CUCTEM; UCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS M YMECHUS B
MIPAKTUYECKOM JIEITEIIbHOCTH U TTIOBCEIHEBHOM KU3HU JJIs1 IOCTPOCHUS U
HCCJIEIOBAHUS MPOCTEUIIINX MATEMATUUECKUX MOJICIICH;

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPHH BEPOSITHOCTEN YMeTh:

* pemaTth IpocTeinne KOMOMHATOPHBIE 3a/1a4l METOAOM Iiepedopa, a TakxkKe C
UCIT0JIb30BAaHUEM M3BECTHBIX (POPMYJI;

* BBIYUCIISITh B IPOCTEUIINX CITydasX BEPOSITHOCTA COOBITUI HA OCHOBE MOJICUETA
YHCJIa UCXOJIOB;

* HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM 1€ITEIbHOCTH
Y TIOBCEIHEBHOM >KU3HU JIJIS:



* aHAJIM3a peajbHBIX YHCIOBBIX JIAHHBIX, TPEJICTABICHHBIX B BUJE IUATrPaMM,
rpaduKoB;
* aHaNM3a HHPOPMAIIUN CTATUCTUIECKOTO XapaKTepa;

I'eomeTpusi ymeTh:

* pacIo3HaBaTh HA YEPTEIKAX U MOJICIISAX TPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH
TPEXMEPHBIE OOBEKTHI C KX OMTMCAHUSAMU, U300paKECHUSIMH,

* OIMCHIBATh B3aMMHOE PACITOJIOKEHUE TIPSIMBIX U TUIOCKOCTEH B IMPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYKJICHUS 00 3TOM PaclolOKEeHHH;

* AaHAJIM3UPOBATH B MPOCTEUIINX CIIydasiX B3aMMHOE PACIOJI0KEHUE 0OBEKTOB B
IPOCTPAHCTBE;

* n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJA; BHIMOIHATH YEPTEKHU
0 YCJIOBUSIM 3a]1ay;

* CTPOUTH MPOCTEHIIHE ceUeHUs Ky0a, MPU3MBbI, MUPAMUJIBL;

* peraTh TUIAHUMETPUIECKUE U TTPOCTEHUININE CTEPEOMETPUICCKUE 3a/1a4U Ha
HaXOXKJEHUE TEOMETPUIECCKUX BEIMUMH (JJIMH, YTJIOB, IUIOMIA e, 00BEMOB);

* HCIIOJIH30BATh MPHU PEIICHUN CTEPEOMETPUUCCKUX 3aJ1a4 TNIAHUMETPUICCKUC
(haKThl U METOJIBL;

* MPOBOJIMTH JTIOKA3aTEIIbHBIC PACCYKIACHUS B XO/I¢ PEIICHUS 3a1a4; UCIIOIh30BaTh
NPHOOPETCHHBIC 3HAHKS M YMCHHUS B MPAKTHUCCKOU JIEATETHHOCTH U
MOBCEAHEBHOM JKU3HU JIJIS:

* vccleoBaHus (MOJIETTMPOBAHMS ) HECTIOKHBIX MPAKTUUYECKUX CUTYallui Ha
OCHOBE U3yUYEHHBIX (POPMYII U CBOKCTB (pUryp;

* BBIYUCJICHUS] OOBEMOB U TUIONIA/ICH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI TIPH
PEIICHUH MPAKTHYECKUX 3a/1a4, UCIOJIb3YsI PYU HEOOXOAMMOCTH CITPABOYHUKHU U
BBIYHCIIUTEIHLHBIC YCTPOUCTBA.

Y4yenuk 10 k1acca HayyuTcs:

DJIEMEHTBI TEOPUU MHOXKECTB U MATEMAaTHUYECKOU JIOTUKH

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: MHOXKECTBO, IIyCTOE, KOHEUHOE U
OECKOHEYHOE MHOXKECTBA, JIEMEHT MHOXKECTBA, IOJJMHOKECTBO, NIEPECCUCHHUE,
00BbEIMHEHUE U PA3HOCTh MHOXKECTB;

IPUMEHSATH YHCIOBbIE MHOYKECTBA Ha KOOPINHATHOMN NPSIMOM: OTPE30K, HHTEPBAJL,
HOJyUHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTOM TOUKOMU, TpaduuecKkoe MpeICTaBICHUE
MHOYKECTB Ha KOOPJIUHATHOU IUIOCKOCTH;

IIPOBEPATH NPUHAIIEKHOCTD IJIEMEHTA MHOKECTBY;

HaXOJIUTh NIEPECEUECHNE U 00BbEIMHEHNE MHOXKECTB, B TOM YHUCJIE MPEACTABICHHBIX
rpauecKy Ha YUCIOBOM MPSMOM U HAa KOOPAMHATHOW IJIOCKOCTH;

3a/1aBaTh MHOYKECTBA NIEPEUUCIICHUEM U XapaKTEPUCTHUYECKUM CBOMCTBOM;
ONEPUPOBATH NOHATUAMM: YTBEPKACHUE, OTPULIAHUE YTBEPKIACHUS, UCTUHHBIE U
JIO’KHBIE YTBEPKICHUS, IPUUMHA, CJIE/ICTBUE, YACTHBINA Cy4yail 001Iero
YTBEPKIAEHUSI, KOHTPIIPUMED;

POBOJUTH J0Ka3aTEIbHbIE PACCYKIEHUS 151 000OCHOBAHUSI UCTUHHOCTH
YTBEPKICHUU;



Hucna v BeIpakeHUA

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: HATYPAJIbHOE YUCIIO, MHOXKECTBO
HATYpaJIbHBIX YHCEJI, IIEJI0€ YUCII0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs
Opo0b, necATUYHAsA IpO0b, CMEIIAHHOE YUCIIO, PALIMOHAIBHOE YHCII0, MHOXKECTBO
PalMOHAJIBHBIX YHCEI, UPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHU N,
JNEUCTBUTENBHOE YHCIIO, MHOKECTBO JEHCTBUTENBHBIX YNCEI, TEOMETPUIECKAS
MHTEPIPETAlNs HATyPAIbHBIX, LENBIX, PALIUOHANBHBIX, JEHCTBUTEIBHBIX YUCET;
JIOKa3bIBaTh U UCIIOJIb30BaTh MIPU3HAKU JETUMOCTH, CYMMBI U ITPOU3BEACHUS TTPU
BBITIOJIHEHNH BBIYKMCIICHUN U PEIICHNUM 3a4a4;

BBITOJIHATH OKPYTIJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHACEI C 3aJaHHOU
TOYHOCTBIO;

CpaBHUBATh JCHCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

YHOPSA0YUBATH YUCIIA, 3alIMCAaHHBIE B BUJIE OOBIKHOBEHHOM U JECATHUYHOM IpooH,
YHCIia, 3alMCAHHbIE U UCIIOJIb30BAHUEM apU(PMETUYECKOTO KBAJPAaTHOTO KOPHS,
KOpHEH cTeneHu 00JbIlle BTOPOI;

HaxoauTh HO/] m HOK pa3ubiMu crioco0aMu 1 UCIIONIb30BATh UX MPU PEILIEHUH
3a1ay;

BBITNIOJIHATH BBIYUCIICHUS U PE0Opa30BaHus BEIPAKEHUM, CONEPKAIINX
JNENUCTBUTENBHBIE YHUCIIA, B TOM YUCJIE KOPU HATYPAJIbHBIX CTEIICHEM;

BBITIOJIHATH CTaHJAPTHBIE TOXKIECTBEHHBIE PE0Opa3oBaHUs
TPUTOHOMETPUUECKUX, JTOTapU(PMHUUECKUX, CTEIIEHHBIX, UPPALIMOHAIBHBIX
BBIPAXKEHUM;

YpaBHEHHS U HEPABEHCTBA

cBOOO/IHO OIEPUPOBATh MOHATUSMU: YpPaBHEHUE; HEPABEHCTBO; PABHOCWIIbHBIE
YPaBHEHMS U HEPABEHCTBA; YPAaBHEHUE, SIBIAIOIICECS CIEICTBUEM IPYIOro
YPAaBHEHUS; YPABHEHUS], PABHOCHUJIbHBIE HA MHOXKECTBE; PABHOCUIIbHBIE
npeoOpa3oBaHusl yPABHEHUM;

pemaTh pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE
HEKOTOpPBIE YPaBHEHUS TPEThEU U UETBEPTOM CTeNEeHEN, JPOOHO-paIlMOHATBHBIE U
MppanuvOHaIbHBIE;

OBJIJIETh OCHOBHBIMH THUITAMH MMOKA3aTENbHBIX, JIOTAPU(YMHUUECKUX,
UPPALMOHAIBHBIX, CTEIIEHHBIX YPABHEHUI U HEPABEHCTB U CTAaHAAPTHBIMU
METOJIaMH UX PELICHUI U IPUMEHATH UX IIPU PELICHUH 3a/1a4;

IPUMEHATH TEOpEMY be3y K pelIeHUI0 ypaBHEHUM;

IPUMEHATH TeOpeMy Burera juist penieHuss HEKOTOPBIX YPABHEHUM CTENIEHU BBILLIE
BTOPOW;

MOHUMATh CMBICII TEOPEM O PAaBHOCWJIBHBIX U HEPABHOCHIIBHBIX MTPEOOPa30BAHUAX
YPABHEHUH U YMETh UX JOKa3bIBaTh;

BJIAJICTh METOJJAMH PELICHHS YPAaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJ pelieHUs1 1 000CHOBBIBATH CBOIl BBIOOD;

MCITI0JIb30BaTh METOJI MHTEPBAJIOB JJIsl PEILICHUsI HEPABEHCTB, B TOM YHUCIIE IPOOHO-
palMOHAJIBHBIX U BKJIIOYAIOLIUX B ce0s UPPAIIMOHATIbHBIE BBIPAXKEHUS;

BJIAJIETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHS B LIEJIbIX YNCIIAX;



n300paxaTh Ha IUIOCKOCTH MHOXKECTBA, 33/1aBa€Mbl€ YPaBHEHUSMH,
HEpPaBEHCTBAMM U UX CUCTEMAMU;

cBOOO/IHO HCTIONIB30BAaTh TOXK/IECTBEHHBIE MTPE0Opa30BaHusl IPU PEIICHUN
YPaBHEHUH U CUCTEM YPaBHEHUM;

OyHKINH.

BJIJETh MOHATUSIMU: 3aBUCUMOCTb BEJIMYMH, QYHKLHNS, APTYMEHT U 3HaYEHUE
GbyHKUMH, 00JACTh ONpPEIEIeHUS 1 MHOKECTBO 3HaUE€HUN (DYHKIIMH, rpaduk
3aBUCUMOCTH, rpapuK PyHKIMHU, HYJIU QYHKINU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pACTaHUE Ha YUCIOBOM IPOMEKYTKE, YObIBAHNE HAa YUCIIOBOM IPOMEXKYTKE,
HauOoJIbllIee U HAUMEHBIIIEE 3HAU€HUE (PYHKIIMM Ha YUCIOBOM IIPOMEXKYTKE,
nepuoanyeckas GyHKIUs, IEpUOJI, YeTHAS U HeueTHas! PyHKIMH; YMETh
IIPUMEHSATH 3TH MOHATHS IIPU PELICHUH 3a/1a4;

BJIQ/IETh IOHATHEM: CTENIEHHAsI (PYHKIIMS; CTPOUTH €€ rpaduK U yMETh IPUMEHSATh
CBOMCTBA CTENEHHOUW (QYHKITUU TIPH PEIICHUU 3a]1a4;

BJIa/IETh MOHATUSAMU: MTOKa3aTeIbHAast PYHKIMS, YKCIIOHEHTA; CTPOUTH UX TpaduKu
U YMETb PUMEHSTh CBOMCTBA MOKA3aTE€IbHON (PYHKIMU IIPU PELICHUH 33]1a4;
BJIQJETh MOHATHEM: JIorapudmuueckas GyHKIHS; CTPOUTH €€ rpaduK U yMETh
MPUMEHSATH CBOMCTBA JorapupmMuyeckor (GyHKIMH MPU PEIICHUHU 3a/1ay;

BJIJETh MOHATUEM: TPUTOHOMETpUYECKass PYHKIMS; CTPOUTh UX rpaduK U YMETh
OPUMEHSTh CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIIMMA MPU PELICHUH 3a/1ay;
BJIaJIETh NIOHATUEM: OOpaTHas (PyHKLUS; IPUMEHSTH 3TO MMOHATHE IIPH PELIEHUN
3azay;

IPUMEHATh IPU PEILICHUH 3a7a4 CBOMCTBA (PYHKUMNA: YETHOCTh, IEPUOUYHOCTD,
OrpaHU4YECHHOCTB;

MPUMEHSTH TP PEUICHUH 3a7a4 MpeoOpa3oBaHus TpadukoB GyHKITUN;

BJIa/IETh OHATHUSAMU: YUCIIOBBIE MTOCIEA0BATEIBLHOCTH, apupMeTHIECKas 1
reoMeTpUuYecKas MpOrpeccuiu;

Ydenuk 10 k1acca moJy4uT BO3MOKHOCTh HAYYUTHCH:

OMEepUpPOBATh MOHITHEM OIpPEAEIICHNS, OCHOBHBIMHU BUAAMHM OINPEACIICHUN U
TEOpEM;

IIOHMMAaTh CYyTh KOCBEHHOI'O JI0Ka3aTeJIbCTBA;

OIIEpUPOBATh MOHATHIMHU CUETHOIO U HECYETHOIO MHOXKECTBA;

IPUMEHATh METOJI MATEMATHYECKON MHIAYKIMU JJIs IPOBEACHUS PACCYKACHUHN U
JI0Ka3aTeIbCTB IIPU PELIECHUH 3a/1a4;

Yucna u BeIpaXeHUs.

cBOOO/IHO ONEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU NP PEIICHUN 33]1aY;
MMOHUMAaTh IPUYMHBI 1 OCHOBHBIE HJIEH PACIIUPEHHS YUCIOBBIX MHOKECTB;
BJIaJIETh OCHOBHBIMU NOHATUSAMU TEOPUHU JEIUMOCTH MTPU PELIEHUU CTaHAAPTHBIX
3azay;

UMETh 0a30BbIE MPEJICTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOOJTHO BBIMOIHATH TOKJIECTBEHHBIE IPEOOPA30BAHUS TPUTOHOMETPUYECKHUX,
Jorapu(pMUYECKHUX, CTEIIEHHBIX BBIPAKEHHUI;



IPUMEHATH MIPU PEIICHUH 3aj1a4 LEeMHbIe APOOU, MHOTOUJICHBI C IEHCTBUTEIbHBIMU
U 1IebIMU KA PUITMeHTamMu;

BJIAJICTh ITIOHATUAMU: IPUBOJIUMBIE U HEIPUBOAUMBIE MHOTOUYJIEHBI; IPUMEHATH UX
IIPU PEIICHUY 3a/1a4;

MPUMEHSTH NIPU petieHuu 3a1a4 OCHOBHYIO TEOpEMY alreOphl; MpOoCTeilne
(yHKUIHMH KOMIUIEKCHOW MEPEMEHHOM Kak T€OMETPUYECKHUE MPeoOpa30BAHMS.
YpaBHEHNS U HEPABEHCTBA.

CBOOOJTHO OMPEEISATh TUI U BEIOMPATh METO PEUICHUS TOKA3aTeNbHbIX U
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB, UPPAIIMOHAIIHBIX YPaBHEHUN U
HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
CBOOOJTHO peniaTh CUCTEMbI TUHEHHBIX YpaBHEHUM;

peraTb OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB C IIAPAMETPAMU;

BopInycKHMK Hay4YuTCH:

WCIIOJIb30BaTh YUCIOBBIE MHOKECTBA HA KOOPAMHATHOMW MPSMOU U HA
KOOPAMHATHOM IIJIOCKOCTH JUIsl OIMCAHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUN;
ITPOBOAUTH JOKA3aTENbHBIE PACCYKICHUS B CUTyallsIX [TOBCEHEBHOM KU3HU, IPH
pelIeHnH 3a1a4 U IpyTUX NMPEIMETOB;

BBITIOJIHATH U OOBACHSTH Pe3yJbTaThl CPABHEHUSI PE3YJIbTATOB BIUUCICHUN TIPU
pELIEHUH PAaKTUYECKUX 3a/1a4, B TOM YUCJIE NPUOIMKEHHBIX BBIYUCICHU,
UCIOJIb3Ysl pa3HbIe CIIOCOOBI CPaBHEHMUI;

3aMKCBIBATh, CPABHUBATH, OKPYTJISATH YUCIIOBBIE JTAHHBIC;

UCIIOJIb30BaTh PEAIbHBIE BEJIMYMHBI B PA3HBIX CUCTEMAX U3MEPEHUS;

COCTaBJISITh U OLIEHUBATh PA3HBIMH CTIOCOOAMU YHCIIOBBIE BBIPAXKEHUS MTPU
peIIeHNH MPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTruX y4eOHbIX IPEIMETOB;
COCTaBJIAATh U PEIIATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHNUH 3a1a4
U3 IpYTUX YYEOHBIX PEIMETOB;

BBINIOJIHATH OLEHKY MIPaBAONOA00Us PE3YIbTATOB, MOIYYAEMBbIX ITPU PELIEHUU
Pa3JINYHBIX YPABHEHUI, HEPABEHCTB U UX CUCTEM, IIPY PELIEHUH 3a4a4 U3 JPYTUX
y4eOHBIX MPEIMETOB;

COCTaBJISITh YPABHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIMCHIBAIOLINE PEATBHYIO
CUTYALMIO WIX NPUKIIAIHYIO 3aa4y, HHTEPIPETUPOBATh II0JyYECHHbIE
pEe3yNbTaThI;

UCITI0JIB30BATh IIPOTPAMMHBIE CPEACTBA IIPU PELIEHUH OTACIBHBIX KIACCOB
YPAaBHEHUI U HEPABEHCTB;

OTIpeAeNATh MO rpadvKaM U UCIOJIB30BaTh AJISl PEILICHUS MPUKIAIHBIX 3a/1a4
CBOICTBA pEAJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HAaMOOJIbIINE U HAUMEHbIIINE
3HAYEHUs, IPOMEKYTKH BO3PACTAHUS U YOBIBAHMS, IPOMEKYTKHU
3HAKONOCTOSHCTBA, aCUMIITOTBI, TOUKH Mepernda, nepuoa u T.11.),
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU CUTYALINH;
ONPENENATh MO rpaduKaM MPOCTEUIINE XapaKTEPUCTUKU IEPHUOTUUECKUX
MPOLIECCOB B OMOJIOTMH, SKOHOMUKE, My3bIKE, PAAUOCBSI3U U T.1. (aMILTUTY A,
HNEepUOJI U T.I1.)

DneMEeHThl MATEMaTUYECKOr0 aHAJIN3a



BIIAJICTh TIOHATHEM: OECKOHEUHO YOBIBAIOIAsl TEOMETPUUECKAS IPOTPECCUS U
YMETh IIPUMEHSATH €TI0 MPU PEIICHNUN 3a]1a4;

MPUMEHATH IIPU PELICHHUH 33/1a4 TEOPHIO MPEIEIIOB;

BJIQJICTh MOHATUAMU: OECKOHEYHO OOJIBIITNE YUCIOBBIE MOCIEI0BATEILHOCTH U
OECKOHEYHO MaJjlble YUCIOBbIE TTOCIE0BATEIBHOCTH;

BJIQJICTh MOHATUAMU: MPOU3BOAHAS (DYHKIIMU B TOUKE, MPOU3BOAHAS (DYHKITUH;
BBIYUCIISITH POU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIIUN U UX KOMOUHAIINH;
UCCIe0BaTh (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH TpapvKK U MPUMEHSATh UX K PEUICHUIO 3a/1ay;

BJIQ/IETh MOHATHE: KacaTelibHasl K TpaduKy QyHKIIUU; YMETh MPUMEHSTh €0 MpU
pELICHUY 3a/a4;

BIIAJICTh MOHATUSIMU: TIEPBOOOpPA3HAs, OTIPEICIICHHBIA HHTErPal;

npuMeHsTh TeopeMmy HreroToHa-Jleiibnnia u ee caeacTBUS JJI PEIICHUS 3a/1a4.
KomMOunaTopuka, BEpOATHOCTh U CTATHCTHKA

ONEPUPOBATH OCHOBHBIMU ONUCATEIBHBIMH XAPAKTEPUCTUKAMH YHCIOBOTO
Ha0opa; MOHATUSMU: TeHEpAJIbHAsi COBOKYITHOCTb U BHIOOPKA;

ONEPUPOBATH MOHATUAMU: HYACTOTA U BEPOSITHOCTH COOBITHUSI, CyMMa U
MIPOU3BEICHUE BEPOSTHOCTEN; BEIUUCIIATH BEPOSITHOCTH COOBITUIM HAa OCHOBE
MIOZICYETA YHCIIA HCXOOB;

BJIJIETh OCHOBHBIMHU MOHSATUSAMU KOMOMHATOPUKU U YMETh MPUMEHSTh UX MIPU
peleHny 3a1ay;

UMETH IIPeJICTaBlIieHne 00 OCHOBAX TEOPUH BEPOSATHOCTEM;

UMETb IIPEJCTABIECHUE O TUCKPETHBIX U HENIPEPBIBHBIX CIyYalHbIX BEJIMYMHAX U
pacnpenesneHusax, 0 He3aBUCUMOCTH CIy4YalHbIX BEJIMYKH;

HMMETB MPEJICTABICHUE O MATEMAaTUYECKOM OXKUJIAHUU U TUCIIEPCUHU CITyYaUHBIX
BEJIMYMH;

HMMETB MPEJICTABICHUE O COBMECTHBIX PACIPEACICHUAX CIIyYalHbIX BEJINYNH;

BbInyCKHHMK OJYYUT BO3MOKHOCTh HAYYMTHCH:

YpaBHeHUS U HEPABEHCTBA.

CBOOOJTHO OIPEAEISATh TUI U BEIOMPATh METO PEUICHUS TOKA3aTeNbHbIX U
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB, UPPAIIMOHAIIHBIX YPaBHEHUN U
HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
CBOOOJTHO peniaTh CUCTEMbI TUHEHHBIX YPaBHEHUM;

pelIaTb OCHOBHBIEC TUIIbI YPABHEHUIN U HEPABEHCTB.

JIeMEeHTBhI MaTEMaTH4Y€eCKOr0 AHAJIN3A.

CBOOOTHO BJIAJIETh CTAHJAAPTHHIM allapaTOM MAaTeMAaTHYECKOTO aHAIn3a JJIs
BBIYKCIIEHHS IPOU3BOJHBIX (DYHKIIMI OJHOM MEpEMEHHOM;

CBOOOJHO MPUMEHATH ANIMapaT MaTEMAaTUYECKOI0 aHaIn3a JUIsl HCCIIEJOBAaHUS
(GyHKUMNA U TOCTPOEHUs IpaUKOB, B TOM YMCJIE UCCIIEJOBAaHUS HA BBITYKJIOCTb;
OIepUpOBaTh MOHITHEM MEPBOOOPA3HON ISl pEeLIEHUs 3a/1ay;

OBJIaJICTh OCHOBHBIMU CBeJICHUSIMU 00 uHTerpaie Herorona-JleliOuuiia u ero
MPOCTEUIIINX TPUMEHEHUSX;

ONIEPUPOBATH B CTAHAAPTHBIX CUTYALIUAX ITPOU3BOJHBIMU BBICIIUX ITOPSAIKOB;



YMETh IPUMEHSTH TIPH PEIICHUH 33]]a4 CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA,

YMETh IIPUMEHATHh IPU PELIEHUH 33]1a4 TeopeMbl Beuepmrpacca;

YMETb BBIMOJIHATH TPUOJIUKEHHBIC BBIUUCICHUS (METOIbI PEIICHUSI YPaBHEHHUIA,
BBIYKCIICHUS OIPENIEIEHHOTO UHTErpaa);

YMETh NPUMEHSTH NPUIIOKEHUE MPOU3BOIHON U ONPEACIIEHHOIO MHTErpaja K
PEIICHUIO 33]1a4 €CTECTBO3HAHUS;

BJIJETh MOHATUSIMU: BTOpPast MPOM3BOHAS, BBIMYKIOCTh Ipaduka QyHKINH;
YMETh UCCIIEI0OBATh (DYHKIIMIO Ha BBIMYKJIOCTh

KomOuHaTopuka, BepOSITHOCTh U CTATHCTHKA

UMETH MPEJICTABICHUE O LICHTPAIBHOU MPEIETbHON TEOPEME;

UMETH TIPEJICTABIIEHNE O BEIOOPOYHOM KOIPDUIIMEHTE KOPPETSAIUU U JTHHEHHON
perpeccuy;

MMETH IIPEICTABICHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUUECKOM
TUIOTE3bl, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUMMOCTH;

MMETH MIPEACTABICHUE O CBSA3H SMIUPUYECKUX U TEOPETUUECKUX PACTIPEIECIICHHI;
MMETh MPEACTABICHUE O KOAUPOBAHUH, TBOMYHOM 3aKUCH. [[BONUHOM JIE€pEBE;
BJIaJIETh OCHOBHBIMU MOHATUSMU Teopuu rpados (rpad, BepiuirHa, pedpo, CTerneHb
BEPIIUHBI, TyTh B Tpade) U yMETh MPUMEHSIThH UX MPU PEIICHUH 3a]1aY;

MMETH MPEICTABICHNUE O JEPEBbIX U YMETh NPUMEHSTh €r0 P PEUICHUH 3a/1a4;
BJIQ/ICTh MOHATHUEM: CBSI3HOCTh; YMETh NPUMEHSITh KOMIIOHEHTHI CBSI3HOCTH MpPHU
peleHny 3a1ay;

YMETh NMPUMEHSITh METOJl MATEMATUYECKON NHTYKIINU

Y4eOHo-MeToquYeCKNi KOMILIEKT U IONOJTHUTEIbHAS JUTEepaTypa
1. A. Amumos, F0. M. Konsirun u np. AnreOpa 1 Hadaia MaTeMaTuiecKoro
ananuza. 10-11 knaccer: - M. : IIpocsemienne,2019.
Artanacsn JI.C., byty3oB B.®. u np. I'eomerpus. 10-11 knacc. — M.:
IIpocsemenne, 2019
I'eomeTpus. PaGouas Terpans ansa 10 knacca./JI.C.Atanacas u np.- M.
IIpocsemenue, 2019
MaremaTuka: exXemMeCsIYHbId HaYYHO-METOIUYECKUHN )KYPHAJl N31aTeIbCTBA
«IlepBoe ceHTaOps»
HNHTepHeT-pecypehl: AIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI U3 €IUHOM
KOJUTEKIIUK IUGPOBBIX 00pa3zoBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/), karamora deaepasbHOro MeHTpa HHOOPMAIIMOHHO-
oOpazoBarenbHbIX pecypcoB (http:/fcior.edu.ru/): unpopmanmoHHsIe,
AJIIEKTPOHHBIE YIIPAXKHEHUS, MyJIbTUMEINA PECYPCHI.
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