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INOACHUTEJIbHA A 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «MATEMATUKA»

JlanHas mporpamma CIIy>KUT OCHOBAaHHEM JJISl YUUTEIS 1O pa3paboTke pabodeill mporpaMmbl
[0 MaTeMaTHKe B Kjaccax, I/l pealn3yercs MYyIbTHUNPOQWIbHBIN yueOHbIH miuaH. B pasnene
«TemaTtndeckoe IUIAHUPOBAHHUE» COAEPIKaHUE OOYYEHHS CHHXPOHU3HWPOBAHO JUI HapallIeNbHOTO
M3Yy4YeHUs 00yJaromMuMHuCs MpeMeTa Kak Ha 6a30BOM, TaK U Ha yriIyOJIeHHOM ypoBHe. Tmaruueckoe
IUTAHUPOBAHHUE COCTABJICHO MO YU4EeOHBIM KypcaMm «Anredpa v Hayalla MaTeMaTHYECKOTo aHaIn3a» U
«["eomerpusi». YuebHblll Kypc «BeposSTHOCTh U CTaTUCTUKa» HE MOXET ObITh CHUHXPOHU3WPOBAH,
TaK KaK MMEET pa3HOe IPEIMETHOE COJEp)KAaHUE, KOTOPOE M3y4yaeTcsi B 00bEME OJUHAKOBOTO
y4eOHOT'0 BPEMEHH.

CunxpoHU3HMpOBaHHass pabodas mporpamMmMa mo YyueOHOMYy mpeamery «MaremaTHKa
0a30Boro M yriayos€HHoro ypoBHs s oOydarommuxcs 10-11 kmaccoB pa3paboTraHa Ha OCHOBE
denepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CPEeaHEro oomero oopa3oBanus, ¢
y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUIl, MPEIbABISEMBIX K MATEMaTUYECKOMY 00pa30BaHHUIO,
U Tpaauuui poccuiickoro oOpa3oBaHus. Peanusanuss mporpaMMbl 00€CIIEUMBAET OBJIAJICHUE
KIIFOUEBBIMH KOMIIETEHIIMSIMH, COCTaBISIOUIMMH OCHOBY JJSi CAaMOpPa3BUTHUSL M HEMPEPHIBHOIO
00pa3oBaHMs, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JTUYHOCTH 00YYarOIIUXCSI.

B paboueii mporpamme yureHsl wuued u  nojoxkeHus «KoHuemmuu  pa3BUTHS
MaTematuueckoro oOpasoBanusi B Poccuiickoit ®epepanum». B cooTBeTcTBUM € Ha3BaHHEM
KOHIICTIIMY MaTeMaTH4ecKkoe o0pa3oBaHUE MOJKHO, B YACTHOCTH, pEIIaTh 3amady OOecledYeHus
HE0OXOIMMOr0 CTpaHE YHCIlia BBITYCKHUKOB, MaTeMaTHuYeCKas MOJrOTOBKAa KOTOPBIX OCTaTOYHA
Ul TPOJOJDKEHUsT 00pa3oBaHUsl 110 pa3IMUHBIM HAlpaBiICHUSM, BKJIOYas IpernojaBaHUe
MaTEeMaTHKH, MaTeMaTHYeCKHe HCCieNoBaHus, paboTy B cdepe MHGOPMALMOHHBIX TEXHOJOTHI U
ap., a Takke oOecneueHWs Ui KaXKAOro OOYYaromerocs BO3MOXKHOCTH — JIOCTHIKCHUS
MaTeMaTHYeCKON MOATOTOBKU B COOTBETCTBUU C HEOOXOIMMBIM eMy ypoBHEM. FIMEHHO Ha pelieHue
ATUX 3aJ]a4 HalleJieHa paboyasi mporpamma yriiyOiaEéHHOTO YPOBHSI.

B snoxy nudpoBoit TpaHchopmanuu Bcex cep 4enoBeUecKon AESITeIbHOCTH HEBO3MOXKHO
cTaThb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopolllell MaTeMaTH4eCKON MOATOTOBKH. JTO
Oo0yCJIOBJIEHO TE€M, YTO B HAalM JHU PACTET YUCIO CHENHMAIbHOCTEH, CBSA3aHHBIX C
HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTUKU: U B cdepe HKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKUX OO0JIacTsX, M JaXe B TyMaHMTapHbIX cdepax. Takum oOpa3oMm, Kpyr
oOyyaromuxcsi, A7 KOTOpPBIX MaTeMaTHKa CTAaHOBHUTCS 3HAUMMBIM MpeIMETOM, (PyHIaMEHTOM
00pa3oBaHMsl, CYLIECTBEHHO pacuIupsieTcs. B Hero BXoJAT He TOIBbKO 00yYaromuecs, IaHupyroIne
3aHMMAaTbCA TBOPUECKON M MCCIIEOBATEILCKOM paboToOll B 00JaCTHM MaTeMaTUKH, UH()OPMATUKH,
(¢u3MKH, 5)KOHOMUKHU U B IPYTUX 00IaCTAX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JJIsl UCIIOJIb30BaHUs B
npodeccusix, He CBA3aHHBIX HEITOCPEIACTBEHHO C HEH.

[TpuknasHas 3HaYMMOCTh MaTeMaTHKU OOYyCJOBJIEHAa TeM, YTO €€ MpPeAMETOM SBISIOTCS
(yHIlaMeHTaJIbHbIE CTPYKTYphl HAIEr0 MHUpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE
OTHOIICHMS, (PYHKIIMOHAIbHBIE 3aBUCHMOCTH M KaTETOPUH HEONPENeNEHHOCTH, OT MPOCTEHUIIHX,
YCBAaUBaEMBIX B HEMOCPEJACTBEHHOM OIBITE, 0 IOCTATOUYHO CIOXKHBIX, HEOOXOUMBIX JUIS Pa3BUTHS
HAay4YHBIX M TEXHOJOTMUeCKuX wuaed. be3 KOHKpEeTHBIX MaTeMaTH4eCKUX 3HaHUHM 3aTpyIHEHO
MMOHMMAaHWE MPHUHILUIIOB YCTPOMCTBA M HCIIOJIB30BAHMUSI COBPEMEHHON TEXHUKH, BOCIPHUSTHE U
UHTEpHpeTanys pa3zHooOpa3HOW COLMANTBHOM, SKOHOMHYECKOH, MOJUTHYECKOW HH)OpMaIuH,
ManospdeKkTUBHAa  TOBCEJHEBHAs  IpakTHYecKas  JeATelnbHOCTh. Bo  MHormx  cdepax
npoeCCUOHATTbHON ~ ESATETBHOCTH TPeOYIOTCSI yMEHHUS BBINOJNHATH pacué€Thl, COCTaBIATH
QJIITOPUTMBI, IPUMEHATH (HOPMYIIBI, TPOBOAUTH T€OMETPUUYECKUE NU3MEPEHUSI U TIOCTPOEHUS, YUTATh,
o0pabarTbIBaTh, MHTEPIPETUPOBATh U MPEACTABIATh MHPOPMAILMIO B BHIE TaOIHIl, AMAarpamMMm M
rpaduKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHbIX COOBITHI.

OHOBpPEMEHHO C pacHIMpeHreM cep NPUMEHEHHs] MaTeMaTUKU B COBPEMEHHOM 0O0IIecTBe
Bc€ Oosiee BaXXHBIM CTAHOBUTCS MAaTeMaTHYECKH CTUJIb MBIIUICHUS, MPOSBISIIOMINNCI B
ornpeeNéHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce m3ydeHus MaTeMaTUKH B apceHall MPUEMOB U
METOZOB MBILIUICHUS] YEIOBEKAa ECTECTBEHHBIM O0pa3oM BKJIIOYAIOTCS HMHIYKIHMA U JCTyKIHA,
0000mIeHNEe W KOHKpeTH3alus, aHallu3 W CUHTe3, KiIaccupukanmus W CHUCTeMaTH3allus,
abctparupoBanue u aHamorus. OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIOYEHUH, TMpaBuia UX



KOHCTPYUPOBAHMsI PACKPHIBAIOT MEXAHW3M JIOTUYECKUX ITOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (opMynupoBaTh, OOOCHOBBIBATH M JIOKa3bIBaTh CYXKACHHUS, TE€M CaMbIM (OpMHUDPYIOT
JIOTMYECKUH CTUIb MbIIUICHUS. Benaymas poib NpUHAUICKUT MaTeMaTHKE B (OPMUPOBAHUU
QITOPUTMUYECKONH KOMIIOHEHTHI MBIIUIEHUS M BOCIUTAaHUM YMEHHUI JEHCTBOBaTh MO 3aJaHHBIM
aJIrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mponecce penieHus 3aaad
— OCHOBBI JUIs OpraHu3alMy Y4eOHOW NesATeNbHOCTH HA YpOKaxX MaTeMaTWKH — pa3BHUBAIOTCS
TBOPYECKAsl U IPUKIJIAJHAS CTOPOHBI MBIIIIJICHUS.

OOyueHue maTeMaTUKe JAaET BO3MOXKHOCTh Pa3BUBATh y YYAIIUXCSl TOUHYIO, PallMOHAIbHYIO
U MHQOPMATUBHYIO peub, YMEHHME OTOMpaTh Hanbojee MOIXOASIIUE SI3bIKOBbIE, CUMBOJINYECKHE,
rpaduUecKre CpeicTBa IS BBIPAKECHUS CYXACHUH U HATJISITHOTO UX MPEICTABICHHS.

Heo0XxonuMbpIM KOMIIOHEHTOM OOLIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBISETCA
o01Iee 3HAKOMCTBO C METOJaMHU IIO3HAHMA JCHCTBHTEIBHOCTH, IPEJICTABICHHE O IMpEeAMeTe U
METOZIe MaTeMaTHKH, €ro OTIMYMAX OT METOJOB €CTECTBEHHBIX W TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX NPUMEHEHHST MAaTEMaTHKH Ui PEIICHUS HAayYHBIX W TPUKIAIHBIX 3a1ad. Takum
o0pa3oMm, MaTeMaTH4eckoe oOpa3oBaHME BHOCUT CBOM BKJIaJ B (hopMupoBaHHe OOIIEH KYyJIbTYpPbI
YEJI0BEKa.

N3yueHne MaTeMaTUKHU CIIOCOOCTBYET 3CTETUYECKOMY BOCIHMTAHHUIO YeNOBEKa, TOHUMAaHUIO
KpacoTsl M U3SIIECTBA MAaTEeMAaTUYECKUX PACCYKICHUH, BOCIPHUATHIO T€OMETPHUYECKUX (HOopM,
YCBOCHHUIO UJIEU CUMMETPUH.

HEJIN U3YYEHUSA YVYEBHOI'O ITPEJIMETA «MATEMATHUKA»
[TpuopurterHbiMu 1easiMu 00ydeHus: matematuke B 10—11 xmaccax kak Ha 0a30BOM, Tak M Ha
YIIIyOJICHHOM YPOBHSIX SIBJISIFOTCSL:

— (opmupoBaHue  IEHTPATBHBIX  MAaTEMAaTHYECKHX  MOHATHH  (YMCIIO,  BEJIMYMHA,
reoMeTpuueckas (Qurypa, TepeMeHHas, BEpPOSTHOCTb, (QYHKIHUA), 00ECIECUHBAOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOro 00pa30BaHUs 00YUaIOLUXCS;

— MOJBEJCHME Yy4alluXcs Ha JOCTYIHOM JMJIi HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBS3HU
MaTeMaTHKU ¥ OKPYXAlOIEro MHpa, MOHMMaHNWE MAaTEMATUKH KaK YacTH OOILIeH KyIbTyphI
YeJI0BEYECTBA;

— Ppa3BUTHE HUHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEW YydYallluxcsi, MO3HABaTEJIbHOMI
AKTUBHOCTH, MCCII€0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yYEHHIO
MaTEMaTHKH;

— ¢opmupoBaHrue (QYHKIMOHAIBLHOM MaTeMaTH4YEeCKOW I'PaMOTHOCTH: YMEHHs paclo3HaBaTh
MaTeMaTHUYeCKHUE aCTEKThl B PEAJbHBIX JKU3HEHHBIX CUTYalMSIX U MPU U3YyYEHUH APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTE M 3aKOHOMEPHOCTEH, (hOpMYIMPOBATH UX
Ha $3bIKE MaTEeMaTHMKUd M CO3/1aBaTh MaTEMaTHYeCKUE MOJEIH, NPUMEHSITh OCBOEHHBIN
MaTEeMaTUYECKUH  ammapar s pelleHUus  IPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATh ITOJYYE€HHbIE PE3YJIbTATHI.

OcHoOBHBIE TUHUM cOZepkaHus Kypca MareMaTuku B 10—11 kiaccax: «Hucna U BEIYUCIEHUSDY,
«AnreOpa» («AnreOpandeckue BbIpaXEHHs», «YpaBHEHUS M  HepaBeHCTBa»), «Hauana
MaTeMaTHYecKkoro asaimusza», «l'eomerpus» («I['eomerpuueckue GUIyppl M HUX CBOWCTBAY,
«3mMepeHne TeOMETpUYECKUX BENUYMH»), «BeposTHOCTh W cTaTucTuKa». JlaHHBIE JIMHUU
Pa3BUBAIOTCS NapaljieNlbHO, KaXKJash B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOW, OJIHAKO He
HE3aBUCUMO OJIHa OT JPYyroMd, a B TECHOM KOHTAaKTe€ M B3aumojaeucTtBuu. Kpome sToro, ux
00BEIUHSET JIOTHYECKasi COCTABIIAIONIAsA, TPAJIUIIMOHHO MPUCYIIas MaTeMaTHKe U MPOHU3BIBAIONIAs
BCE MaTeMaTH4ecKue Kypchbl U cozepxarenbHble JuHuH. CdopmynupoBanHoe B dDenepalibHOM
rOCyJJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe CpeaHero obmero obpa3oBaHus TpeOoBaHME
«BIIAZICHME METOJIaMHU JI0Ka3aTeNIbCTB, AJTOPUTMAaMU pELIEHUS 3aJady; yMeHue (QopMyIupoBaTh
OIIpEAEIEHUs, aKCHOMBl U TEOPEMBI, NPUMEHATh UX, NMPOBOJUTH JOKA3aTENIbHBIE PACCYKICHHUS B
XO0Jle peuIeHHs] 3aJay» OT HOCUTCS KO BCeM KypcaMm, a (OpMHUpPOBAHHME JIOTUYECKHX YMEHMMH
pacripeniensercs o BceM rogaM o0y4eHHs Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

MECTO YUEBHOI'O ITPEAMETA «MATEMATUKA» B YHEGHOM IIJIAHE
B cootBerctBUM C DenepanbHBIM TOCYAAPCTBEHHBIM OOpa3oBaTEIbHBIM CTaHIAPTOM
cpeanero oOmiero oOpa3oBaHMs MaTeMaTHKa SBISIETCS OOSA3aTENbHBIM IMPEIMETOM Ha JTaHHOM



ypoBHe oOpa3oBanus. Hactosiel paboueilt mporpaMMoi mpenycMaTpUBaeTCsl H3ydeHue yuyeOHoro
npeamera «MaremaTuka» B paMKax TpEX yueOHBIX KypcoB: «Anredpa W Havyajga MaTeMaTHYECKOTO
aHanuza», «l'eomerpus», «BepoATHOCTH M cTaTHCTHKa». DOpMUpPOBaHUE JIOTMYECKUX YMEHUH
OCYILIECTBIISICTCSI HA MPOTSHKEHUU BCEX JIET OOy4YEeHMsI B CTapIlel IIKOJE, a DJIEMEHTHI JIOTUKH
BKJIFOYAIOTCA B COAEPKaHUE BCEX HA3BaHHBIX BBILIE KYPCOB.

OCHOBHBIMU JIMHUSAMH cojepkanus mateMatuku B 10—11 kmaccax sBisrorcs: «YHucna u
BBIUUCIICHUSY, «Anredpa» («Anredpanyeckue BoIpaKEHUs», «YpaBHEHUSI U HEPABEHCTBAY),
«Hauvana marematnueckoro ananuzay, «l'eomerpus» («I'eomerpudeckue Gpurypsl u ux cBOHCTBay,
«I3mMepeHne reoMeTpuuecKUX BeIU4MH»), «BepostHocTh u cratuctuka». CopjepxkaTelbHble
JVMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaX/as B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OHAKO HE
HE3aBHCHMO OJHa OT JpPYrod, a B TECHOM KOHTakTe W B3aumMojeicTBuu. WX oO0benuHseT
JIOTUYECKAsl COCTAaBJAOIIAsl, TPAAULMOHHO MPHUCYIIAs MAaTeMaTUKEe M IPOHU3BIBAIOIIAS BCE
MaTreMaTHYecKhue Kypchl H cozepkareiabHble JuHuUU. CdhopmymupoBannoe B ®I'OC COO
TpeOOBaHUE «BJIAJEHUE METOJAaMHU JO0Ka3aTelbCTB, aJrOpUTMaMU pelIeHUs 3a7ad, yMEHHue
(dbopMynpoBaTh ONMpeneaeHus, aKCHOMBl U T€OPEMbI, IPUMEHATh HX, MPOBOJAUTH JOKa3aTelbHbIC
paccyXIeHHs B XOJI€ pEIICHHs 3aJauy» OTHOCHUTCS KO BCeM y4eOHBIM Kypcam, a (OpMHpPOBAHHE
JIOTHYECKUX YMEHHUH pacmpenessieTcss 0 BCeM rojaM OOYYeHHsT Ha YpOBHE CPEIHEro OO0IIero
oOpa3oBaHMUs.

B yueOHOM miaHe Ha u3ydeHue maremaTuku B 10—11 kimaccax oTBOAMTCS S5 y4eOHBIX
4acoB B HEJENI0 Ha 0a30BOM YPOBHE B TE€UEHHE Kaxkaoro rojaa obydenus, Bcero 350 y4yeOHBIX
4acoB, U 8 y4eOHBIX YaCOB B HEJIEJIO Ha yIIIYOJIEHHOM YPOBHE B T€UEHHUE KaXJI0ro rojaa o0yueHus,
Bcero 560 y4eOHbIX YacoB.

ITNIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEGHOTI'O ITPEJIMETA
MATEMATHUKA»

OcBoenne ydeOHOro mpenmera «MaremaTuka» JOJKHO OOecledrBaTh JOCTHXKEHHE Ha
YPOBHE CpeAHEro oOImero o0pa3oBaHHs CIEAYIOIIMX JIMYHOCTHBIX, MeETalpeiIMEeTHbIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHUS IporpaMMbl y4yeOHOro mnpeamera «MaTeMaTHKa
XapaKTepU3yIOTCSL:

I'paxxnanckoe BocIMTaHUE:

C(OPMHUPOBAHHOCTBIO  TPAXJAHCKOM TMO3UIMH  OOYy4Yarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIeHa POCCUICKOro OoOIIecTBa, MPEJICTaBIEHHEM O MaTeMaTHMYECKHUX OCHOBax
(YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHHM, Mpouenyp TIpaxAaHCKOro o0IiecTBa
(BBIOOpBI, ONPOCHI W TMp.), YMEHHEM B3aUMOJIEHCTBOBAaTh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C UX QYHKIMSIMH U Ha3HAYECHUEM.

[TaTproTnueckoe BOCIUTaHUE:!

c(OpMHUPOBAHHOCTBHIO POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBRXKEHUS K MPOLLIOMY U
HACTOAILLEMY POCCUHCKON MaT€MaTUKH, LIEHHOCTHBIM OTHOLIEHMEM K JOCTHMKEHMSIM POCCHHCKHX
MaTEMaTUKOB U POCCHUMCKOW MaTeMaTHYECKOW IIKOJIbI, K MCIIOIb30BAHUIO 3TUX JOCTH)KEHHUH B
JPYTUX HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAaHMEM JIYXOBHBIX IIGHHOCTEH POCCHICKOrOo Hapoaa; CPOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSA, 3TUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPHUMEHEHHEM
JNOCTHKEHUM HAyKM M JESTeNbHOCTbIO YUEHOrO; OCO3HAHHEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO.

DcTeTHYecKoe BOCIIUTAHUE!
JCTCTUYECKMM  OTHOIIEHWEM K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKHX



3aKOHOMEpHOCTEH, OOBEKTOB, 3a7ay, peHIeHUl, pacCy)KICHHi; BOCHPUUMYHUBOCTBIO K
MaTEMaTHYECKUM acCleKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.
®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS MPHUMEHSATh MaTeMaTH4YecKhe 3HaHWA B HMHTEpecax
310poBOro M Oe3omacHOro oOpas3a KHM3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe mNuTaHHe, COANAHCUPOBAHHBIM PEXHUM 3aHATUN M OTABIXA, PEryisipHas (u3nyeckas
aKTUBHOCTB); (PU3MYECKOTO COBEPLICHCTBOBAHMS, HPU 3aHATHAX CIOPTUBHO-0310POBUTEIBHON
JESATEIbHOCTBIO.

TpynoBoe BoCIIUTaHHUE:

TFOTOBHOCTBIO K TpYJY, OCO3HAHMEM ILIEHHOCTHU TPYIOJIOOMS; MHTEPECOM K pa3IUYHbIM
chepam npohecCHOHANBHON NEeSATEIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON M €€ NPHIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP Oyayimiel mpodeccuu W peain30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIaHBl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caM000pa30BaHUIO Ha MPOTSKEHUHU BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELICHUU
MIPAKTHUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTM4ECKOEe BOCIIUTAHNUE:!

c(OPMHPOBAHHOCTBIO IKOJIOTHUECKON KYJIBTYDBI, IIOHMMAaHHUEM BIIMSTHUS
COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpenpl,
OCO3HaHMEM TIJI00AIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJieM; OpUEHTalMe Ha MpHUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHUs 3a/1a4 B 00JaCTH OKpY’KaIoLed Cpejibl, JIaHUPOBAHUS

MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MIOCJIEACTBUN JIJIsI OKPY>KAIOIIEH CPEJIbI.

[leHHOCTH HAyYHOTO IO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd U OOIICCTBEHHON MPAKTHUKH, MOHUMAHHEM MAaTEMaTHYECKOM HAayKu Kak cQepbl
YEJIOBEYECKOW JEATEIbHOCTH, ATAloOB €€ Pa3BUTUSA M 3HAYMMOCTH JUISl Pa3BUTHS LIMBUJIM3ALNU;
OBJIQJICHUEM SI3bIKOM MaT€MaTUKU U MaTEMaTUYECKOW KYJIbTYypOH KaK CPEICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M UCCIIEA0BATENbCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B
rpy1mIe.
METAIIPEIMETHBIE PE3YJIBTATbI

MertanpeameTHple  pe3ylbTaThl  OCBOCHHMSI  MpOTrpamMMbl  y4yeOHOro  mpeamMera
«MaTteMaThkKa» XapakTepru3yrTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU IMO3HABATEIILHBIMU JCHCTBUSIMU,
YHUBEPCATBHBIMH ~ KOMMYHHKATUBHBIMU  JICHCTBUSMH, YHUBEPCAIbHBIMH  PETYISTHBHBIMU
JEWCTBUSMM.

1) YHuBepcanbHbIE TO3HABATENIbHBIC JIEUCTBUS, OOecmeunBaroT (QopMUpOBaHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB 00YYAIOMIUXCS (OCBOCHHE METOAOB MO3HAHUS OKPY>KAIOIIETO
MHUpa; TPUMEHEHHE JIOTHUECKUX, HCCIIENOBAaTeIbCKUX OIlepanuii, yMeHUH paboTaTh C
uH(popManuen).

ba3oBbie nornueckue 1eMCTBUS:

— BBIBIIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKK MATEMATHUYECKUX OOBEKTOB,
MOHATHIA, OTHOUICHHA MEXAy MOHATHUAMH; (OPMYIUPOBATH OMPEIEICHUS TOHSATHH;
YCTaHABIIMBATh CYIECTBEHHBIA TMPU3HAK KIACCH(PUKAIMKM, OCHOBAHUS I OOOOIIEHUS U
CpaBHEHUSI, KPUTEPHUHU TPOBOIMMOTO aHAJIN3a;

— BOCIIPUHUMATh, (OPMYJIHPOBATh W MPEOOPa30BBIBATH CYXKICHHS: YTBEPIAUTEIbHBIE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

— BBIABIATh MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHBOpeuUHss B (QakTax,
JAHHBIX, HAOJIOJEHUAX W YTBEPKICHUSIX;, TMpejiaratb KPUTEPUH JJIs  BBIABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

— JcCJaTb BbBIBOAbI C MCIIOJIb30OBAHHUCM 3aKOHOB JIOTUKHU, ACAYKTHBHBIX W HWHAYKTUBHBIX



YMO3aKIIOYEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

— TMPOBOJUTH CAMOCTOSITENIFHO JOKA3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (IIpsiMble U OT
IIPOTUBHOTO0), BEICTPAUBATh apryMEHTAIUIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

— BBIOMpATh croco0 pemnieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HarboJIee MOAXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPUEB).

bazoBble nccnenoBaTenbCKue 1eHCTBUS:

— WCMOJB30BaTh BOMPOCHI KaK HCCIECIOBATEIbCKHI MHCTPYMEHT IO3HaHUS; (POpPMYIHpPOBATH
BONPOCHI, (PUKCUPYIOIIUE MPOTHBOpEUne, MpobiIeMy, yCcTaHABIMBAaTh HNCKOMOE M JaHHOE,
(dbopMUpOBATh TUIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIINIO, MHEHUE;

— TPOBOJUTH  CAMOCTOSITENILHO  CIUIAHWUPOBAHHBIA  DKCIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SBICHUS, MPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEI MeXy 00BEKTaMU, SIBICHUSIMU, ITPOLIECCAMH;

— CaMOCTOSATEIbHO (OPMYJIUPOBATh O0OOIIEHUS W BBIBOJIBI 1O PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIIOJICHUsSI, HWCCIICIOBaHMS, OIICHUBATH JIOCTOBEPHOCTh IIOTYYCHHBIX  PE3YJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

— TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MIPOLIECCA, a TAK)KE BBIIBUTATH MPEATOIO0KEHHS O €r0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanmeii:

— BBIABJIATH ACPUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOIUMBIX JJiIsi OTBETAa HAa BOMPOC M IS
pelICHUS 3a/1a9H,

— BBIOMpaTh  HMHPOpPMAIMIO W3  UCTOYHHKOB  PA3MYHBIX  THUIOB, AaHAJIMW3HPOBATh,
CUCTEMATHU3MPOBaTh W HWHTEPIPETUPOBATh HHPOPMAIMIO PANIMYHBIX BUIOB H (POpM
MIpe/ICTaBJICHHUS;

— CTPYKTYpHpPOBaTh UH(GOPMAIUIO, TIPEJCTABIATh €€ B PA3TUYHBIX (PopMax, WITIOCTPUPOBATH
rpaduyecku;

— OIIEHUBATH HAIEKHOCTH MHPOPMAITUH IT0 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaibHbIe KOMMYHHUKATHBHbBIE NecTBYS, o0ecrneunBaroT
c(hOpMUPOBAHHOCTH COIMATBLHBIX HABBIKOB O0YUAIOIIINXCS.
OO01enue:

— BOCIPUHUMATHh U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSMH U LETSIMH
0OIIIeHUS,

— SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 XOAY PEeIIeHUs 3a/1a4l, KOMMEHTHUPOBAThH MOyUYEeHHBINH Pe3yNnbTaT;

— B X0JIe 00CYKJIEHUs 33/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIEMBI,
peliaeMoii 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIIEJICHHbBIE HAa TIOUCK PEIICHNUS;

— COITOCTABIIATh CBOM CYXICHHSI C CY)KJICHUSMH JIPYTUX YYACTHUKOB JUAIOTra, OOHAPYKHBATh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

— B KOPPEKTHOU opMe POpMYyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHSI,

— TPEACTABIIATH PE3Yy/IbTAThl PEIICHHS 3a/1a49H, SKCIIEPUMEHTA, UCCIICA0OBAHMUS, TIPOCKTA;

— CaMOCTOSTEIHHO BRIOUPATh ()OpPMAT BBICTYIUICHHSI C YUETOM 3aja4 MPE3CHTAIIUN U
0CcO0EHHOCTEH ayJUTOPHUH.

CoTpyaHHUYECTBO:

— TIOHMMAaTh M HCIIOJIB30BaTh IMPEHUMYIIECTBA KOMAHIHOW W WHIAWBHIYAJIBLHON pabOTHI MPH
peleHny yuyeOHbIX 3a/1a4;

— TpPUHUMAThH IIellb COBMECTHOHM [EATENbHOCTH, IJIAaHUPOBATh OPTaHU3ALUI0 COBMECTHOU
paboThI, pacupenensTh BHABI padOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC W Pe3yibTaT
paboThl; 060011aTh MHEHHUST HECKOJIBKHX JIFOJIEH;



y4acTBOBaTh B TPYNNOBBIX (opmax paboTbl (0OCYXIeHHsS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HHEIE);
BBINOJIHATE CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JCHCTBHS C JPYTUMH UYICHAMHU
KOMAaHJIbl; OLIGHWBAaTh KAauyeCTBO CBOET0 BKJIAJa B OOMMH TPOIYKT IO KPUTEPHUSM,
c(OpMyYIHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VHUBEpCaIbHBIE PEryISTHBHBIE JEUCTBHS, oOecreunBaroT (GopMUpOBaHUE

CMBICJIOBBIX YCTAaHOBOK M )KM3HCHHBIX HABBIKOB JIMYHOCTH.

CamMoopranuzanusi:
COCTaBJIATh IUIAH, ANTOPUTM pEUIeHHs 3aJaud, BbIOMpATh CHOCOO peuieHHs ¢ y4ETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATD
BapHaHThI PEUICHUI ¢ yU€TOM HOBOI HHPOPMAITIH.

CaMOKOHTpPOJIb:
BJIa/IETh HABBIKAMU MO3HABATEIbHOU pedIieKCUM KaK OCO3HAHMS COBEpLIAeMbIX IEHCTBUI U
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTaTOB;

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISl Tpolecca W pe3yibTara peHIeHUs
MaTEeMaTHYCCKOH 3a1a9u;

IPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHb IpU pPELIEHUH 3a/aud, BHOCHUTH
KOPPEKTHBBl B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HaWJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHME pE3y/bTaTa IeJU U YCIOBUSAM, OOBACHATh NPUYMHBI TOCTHKEHUS
WIA HEIOCTHKCHUS PE3YyJIbTaTOB MICSTEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OIIBITY.

IJDTAHUPYEMBIE HNPEJMETHBIE PE3VJIbTATHI OCBOEHUIA
CUHXPOHU3UPOBAHHOU ITPOT'PAMMBI 3A KYPC 10 - 11 KJIACCA

[IpenMeTHBIE pe3yabTaThl OCBOECHUS padouell CHHXPOHU3UPOBAHHOM paboyei MporpaMMBbIIIo

MareMartuke npecrabiens! 4 10 - 11 kiacca B paMkax KypcoB «AJredpa v Havana aHaIn3a»

u «['eomeTpus».

OcBoenue yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHUYECKOTO aHajIu3a» Ha YPOBHE

CpCAHCTO O6H.ICFO O6pa3OBaHI/I${ JOJIDKHO o0ecneynBaTh AOCTHUIKCHUC CIICAYIOINHUX MPCIAMCTHBIX

O6p830BaTeJ'ILHI>IX PE3YJIbTATOB:

K koniy oOyuenust B 10 kiacce oO0ydarouuiicst MoJydyuT cleayrolue npeaMeTHbIe

pe3yabTaThl O OTJENIBHBIM TeMaM (eepanbHoil paboueit mporpaMmbl y4eOHOTO Kypca

«Aunrebpa 1 Havaa MaTeMaTUYECKOTO aHAIN3a» Ha 0a30BOM YpPOBHe:

Yucaa ¥ BEIYUCICHUS:

OTIEpUPOBATh TMOHATHSIMH: PAMOHAILHOE U JCHCTBUTEIHHOE YHUCIO, OOBIKHOBEHHAs M
JeCATUYHAS JPOOk, TPOIIECHTHI;

BBITIONHATh apu(METHYeCKHe Olepalud ¢ pPAalUOHAIBHBIMU U JEHCTBUTEIbHBIMU
YHCIIAMU;

BBITIONHATh TMPUOMMKEHHBIE BBIYMCICHUS, HWCIONB3Yys MpaBujia OKPYIJICHUS, [eJaTh
MIPUKUJIKY U OLIEHKY pPe3yJibTaTa BhIUMCICHUN;

OTIEpUPOBAThH TIOHATHUSAMH: CTETICHb C IEIBIM IMOKa3aTeleM, CTaHaapTHas (Gopma 3amucu
JEHCTBUTENFHOTO YHCJIA, KOPEHb HATYypaJbHOW CTENEHHU, HMCIOJIb30BaTh MOAXOJISIIYIO
dbopMy 3amucH JIEHCTBUTENBHBIX YHCEN /s peUIeHHs MPAaKTUYeCKUuX 3aJad M
MpEeACTaBICHUS JaHHBIX;

OICPpHUPOBATH MOHATUAMU: CUHYC, KOCUHYC U TAHI'CHC IPOU3BOJIBHOI'O YIJjia, UCII0JIb30BATh



3anMch MPOU3BOJIBHOIO yTiia yepe3 00paTHbIe TPUTOHOMETpUUYecKre (HyHKIUH.

YpaBHEHHUs U HEPABEHCTBA:

ONEpPUPOBATh IMOHATUAMM: TOKIECTBO, YPABHEHME, HEPABEHCTBO, ILIEJIOE, PALMOHAIBHOE,
UPPaLMOHAIILHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHUE;

BBIIOJIHATh ~ [PeoOpa3oBaHUs  TPUTOHOMETPHUYECKUX  BBIPAKEHMM M pelarb
TPUTOHOMETPUYECKUE YPABHECHUS;

BBITOJIHATE TPe00pa30BaHMsl LEJbIX, PALMOHATIBHBIX U MPPALMOHAIBHBIX BBIPAKEHUH U
peuiaTtb OCHOBHBIE THUIBI LEJIBbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB;

IIPUMEHATh YPAaBHEHMs U HEPABEHCTBA Ul PEIICHMS MaTeMaTHM4eCKUX 3aJ1ad U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U PeaTbHOM KU3HU;

MOJICIMPOBaTh pEaJbHBIC CHTYyallUd Ha S3BIKE aiureOpbl, COCTaBISATh BhIPAXKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA IO YCJIOBUIO 3a/1a4M, HMCCIIECIOBATh IMOCTPOCHHBIC MOJECIH C
UCIIOJIb30BAHUEM arlapaTa ajireops.

OyHKIMH U TpaPUKu:

OIIEPUPOBATH MOHITHIMHE: (PYHKIIHS, CITIOCOOBI 3a/1aHus (DYHKITUHU, 00JIACTH ONPEACTICHUS
MHO’KECTBO 3HaUeHUN QYHKIUH, rpaduK GyHKIMH, B3AUMHO OOpaTHbIE (DYHKIINU;
ONEpUPOBATh TMOHATUSMHU: UYETHOCTh M HEYETHOCTh (YHKIUH, HYIUM (QyHKUIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

MCTOJIB30BaTh Tpaduku GYHKINHN ISl peIICHUs ypaBHEHUI;

CTPOUTH W YHUTATh TpadUKW JTHHEHHOW (DYHKIMH, KBaJAPATUYHON (YHKIHMH, CTETICHHOU
(GYHKIIUH C LIeTIBIM TTOKa3aTeNeM;

UCTOJIB30BaTh rpaduku (YHKUUH [UIS MCCIECNOBAaHHUS TPOLECCOB M 3aBHCUMOCTEH MpU
pelleHny 3amad U3 JAPYruX Y4eOHBIX NPEIMETOB W pealbHOW KHU3HH, BBIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEXy BETHUNHAMHU.

Hauana MmaTemMaTH4€CKOro aHajan3a:

OIIEpPUPOBAThH MOHATHUAMU: MOCIEA0BATEILHOCTh, apu(MeTHUecKass U reoMeTpuyeckast
IIPOrpeCcCuy;

OINEpPUPOBATH MOHATUAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETpUUEcKasi IPOrpeccus, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM MTPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH Pa3IMYHbIMU CIIOCOOaMH;

WCITIOJIB30BaTh CBOMCTBA IOCIIEAOBATEILHOCTEH M MPOTPECCUi UIS pEIIeHHs] PealbHbBIX
3aJ1a4 MPUKJIaJHOTO XapaKTepa.

MHOXeCTBa U JIOTHKA:

OTIepUPOBAThH MOHATUSMU: MHOKECTBO, OTIEpAIlUU HaJl MHOXKECTBAMH;
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar sl ONHUCAaHUS PEAJbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX Yy4eOHbIX MPEIMETOB;

OIIEpUPOBATh MOHATUSAMU: ONIPEAEIEHUE, TEOPEMA, CIEICTBUE, 10KA3aTEILCTBO.

K xonny o6yuenus B 10 kimacce oOydaronuiics NOIY4YUT CIeIyIOIUE TPEIMETHbIE

pe3yabTaThl MO OTIENIBHBIM TeMaM (eaepanbHO pabodel mporpamMmbl yd4eOHOTo Kypca
«Anre0Opa 1 Hayajla MaTEMAaTUYECKOTO aHAJN3a» Ha YIi1y0JIeHHOM yYpOBHe:

Yuciia U BEIYUCIEHUS

- CBO60)IHO OIICpHUPOBATH TIOHATUSAMMU parOHAJIBHOEC qHUCJIO, OeckoHeuHas

nepuoanydeckas 1po0b, MPOIEHTHI, UPPAMOHATHLHOE YHCIIO, MHOXKECTBA PAIIMOHAIBHBIX
U JIEUCTBUTEIBHBIX YUCEN, MOAYJb JEUCTBUTEIBHOIO YHCIIA;

— TPUMEHATH JApOoOM M TPOUEHTHI MJs PEIICHUs NPUKIAIHBIX 3alad U3 Pa3IUYHBIX



OTpaciiel 3HaHUH U PeabHOMN KU3HU;

MPUMEHSTh MPUOIHKEHHBIE BBIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKUIKY U OLICHKY
pe3yJibTaTa BBIYMCIIEHUI;

CcBOOOZIHO ONIEpUPOBAaTh IOHATHEM: CTENEHb C LEJNbIM I[10Ka3aTelIeM, HCIOJIb30BaTh
MoAXOAAIIYTO (1)OpMy 3a11ucu I[GI\/JICTBI/ITCJIBHBIX qUCC IJIA pCIICHUS NPAKTUICCKUX 3a/1avd
U NIPCACTABJICHUA NAHHBIX;

CBOOOIHO OIEPUPOBATH MOHATUEM: apU(METHICCKII KOPEHb HATYPAIBbHON CTETICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM: CTEIICHb C PAIlMOHATBHBIM IIOKA3aTeIIeM;

CBOOOJTHO OIEpUPOBATh MOHSATHSAMHU: JorapudM 4YHCIA, JNECITUYHBIE W HATypaJlbHbIC
JorapudMel;

CBOOOJTHO OTEPUPOBATH MOHITUSMHU: CHHYC, KOCHHYC, TAHI'CHC, KOTAHI'C€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHITUSIMH: aPKCUHYC, APKKOCHHYC U apKTaHTEHC YUCIOBOTO apryMEHTa.

YpaBHEHHMs 1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATh  TMOHSATHSAMHU:  TOXKIECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCHIIbHBIC YPAaBHEHUS U YpaBHEHUS-CIICICTBHS, PABHOCHIILHBIC HEPABCHCTBA,;
NPUMEHSTh Pa3IMYHBIE METOJABl PEHICHUS PALUOHAIBHBIX U JAPOOHO-PAMOHATBHBIX
YpaBHEHH, IPUMEHITH METO/ MHTEPBAJIOB JIJIsl pEILICHHS] HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHSATUAMHU: MHOTOWIEH OT OAHOH NEpeMEHHOH, MHOIOWIEH ¢
HeNbIMA KO3((OUIIMEHTaMH, KOPHH MHOTO4WICHA, IPUMEHSTh JIeJIeHHe MHOTOWICHa Ha
MHOT'OWIEH C OCTaTKoM, Teopemy besy u reopemy Buera as pemenns 3anad;

CBOOOJHO ONEpUPOBATh TOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHIa,
OTIPENICNIUTENb MAaTPUIBI 2 X 2 M €ro TeOMETPUYECKHI CMBICH, MCIIOJIB30BaTh CBOIMCTBA
orpenenuTens 2 X 2 naus BBIYUCICHHS €ro 3HAU€HHs, MPUMEHSATh ONPEACTUTENH IS
pelieHus] CHCTEMBbI JIMHEHHBIX YpaBHEHHH, MOIEITUPOBATh pEANbHBIE CHTYallUd C
MOMOIIIbI0 CHUCTEMBlI JIMHEHHBIX YpaBHEHMH, HCCIE0BaTh IMOCTPOCHHbIE MOJENIH C
MIOMOIIBIO MATPHIL U OIIpeJeNuTeNeH, HHTEePIPEeTUPOBATH MOTYYEHHBIH PE3yNIbTaT;
UCIIOJIb30BaTh CBOMCTBA ACUCTBUI ¢ KOPHAMH Ul MPeoOpa3oBaHMsI BEIPAXKEHUH;
BBIMOJIHATE NPEOOpa30BaHMs UUCIOBBIX BBIPQKEHUH, COJAEpXkAIUX CTENeHH C
paoHATFHBIM ITOKa3aTeNeM;

HCII0JIb30BATh CBOICTBa aorapudmoB JUTSE npeoOpa3oBaHus
Jorapu(pMUUECKUXBBIPAKEHUH;

CBOOOJHO  OIEpHUPOBaTH  MOHSATHUSAMHU:  HPpPAlMOHANBHBIC,  IIOKa3aTeNbHBIE |
norapupMHUYECKUEe YpPaBHEHHUS, HAXOMUTh WX PEIICHHS C IMOMOIIBI0 PaBHOCHIBHBIX
MIEPEeX00B WIIN OCYIIECTBIISIS IIPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE  TpPUTOHOMETpUYeckHe (opMyasl s IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUIA,

CBOOOJHO OIEPHUPOBATH TMOHITHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPHUMEHSTh
HeoO0XoauMble (OpPMYNIBI  J7Is1  PEUIeHHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHX
YPaBHEHUMU;

MOJICIMPOBaTh pEaJbHBIE CHUTYallMHM Ha S3bIKE aureOpbl, COCTABISATH BBIPAKCHUS,
ypaBHEHMs, HEPaBEHCTBA I10 YCJIOBMIO 3aJaud, HCCIEAOBATh MOCTPOEHHBIE MOJIENU C
WCIOJIb30BAHUEM allapaTa ajareopsl.

OyHKIMU U TpapuKu:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: (YHKIHS, CIOCOOBI 3aJaHusi (PYHKIHH, B3aUMHO
oOpatHbie  (QyHKIMU, Kommo3uius GyHKOMA, Tpaduk GYHKIWUHA, BBITOJHATH
aJIeMEeHTapHbIe TpeoOpa3zoBanust rpaduKoB GYHKITHN;

CBOOOJHO ONEpUPOBATH TOHATUSMHU: OOJACTH OMPENEICHHUS U MHOXXECTBO 3HAYCHUI



GbyHKIUY, HYTH QYHKIUY, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

cBOOOJHO ONEpUPOBATH MOHATHSAMH: YETHbIE M HEUETHBIE (DYHKUMHU, NEPUOAUYECKUE
(GYHKIIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMbI I MUHUMYMBI ()YHKITUH,
HauOoJbllIee U HaMEeHblIee 3HaUeHHe (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: CTENEHHAas (PYHKIUS C HATypaJbHBIM W LEJbIM
nokaszareneM, rpaduK CTeneHHOW (DYHKIMM C HATypaJbHBIM M LEJIBIM II0Ka3aTelleM,
rpaguk KOpHS N-OH cCTeneHW Kak (YHKIUM OOpaTHOH CTEMEeHH C HATYPAIbHBIM
MIOKa3aTeleM;

OIIEpUPOBATh TOHATUSAMM: JIMHEHHAs, KBaJpaTHYHAas W JAPOOHO-THMHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTAaPHOE UCCIIEIOBAHHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEpPHPOBATH MOHATUSAMU: MOKa3aTeNbHasl U Jorapugmuyeckas GyHKINUU, UX
CBOICTBa M TpadKH, HCIOIB30BaTh UX TPa(UKHU IS PEIICHHs yPaBHEHHIA;

CBOOO/IHO ONEPHPOBATHh MOHATHAMHU: TPUTOHOMETPUYECKAs] OKPY)KHOCTH, OTpEeIICHHE
TPUTOHOMETPHYECKUX (DYHKIMIT YHCIOBOTO apryMEHTa;

UCIIONIB30BaTh IpaduKH (QYHKIUH I MCCIIETOBAHUS MPOIECCOB M 3aBUCHMOCTEH IpHU
peUIeHuN 3aJad M3 JPYrHX YYeOHBIX MPEIMETOB M peajbHOM JKHU3HHU, BHIpaKaTb
(dbopMyIaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU;

Hauana maTemMaTH4eCcKOro aHajau3a:

CBOOOJHO OIEpUPOBATh MOHATUAMU: apupMeTHUYecKas U TeoMeTpuyecKasl Mporpeccus,
0ECKOHEUHO yObIBaroIas reoMeTpHYEeCcKas nporpeccus, JMHEUHBIN "
HKCHOHEHIMAJIBHBIN POCT, (OpPMyNa CIOXKHBIX IPOLEHTOB, UMETh IPECTAaBICHUE O
KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUM JUIsl PELICHUS PEATIBHBIX 3a7a4 IPUKJIAJHOIO XapaKTepa;
CBOOOJHO  ONEpUpPOBaTh TMOHATHSMU:  IIOCIIEAOBATEIbHOCTb, CIIOCOOBI  3aJaHMs
IIOCJIEZI0BATEIBLHOCTEN, MOHOTOHHBIE 1 OIPAaHUYECHHBIE NOCIEA0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apO’KJICHNUS MAaTEMaTHUECKOr0 aHAJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJlbIX;
CcBOOO/IHO ONEpUpPOBATH MOHATUSAMU: HENPEpPbIBHbIE (DYHKIIMH, TOUKH pa3pbiBa rpaduka
(GyHKIMH, aCUMOTOTHI Tpaduka GyHKIMY;

CBOOOJHO ONEpHpOBaTh MOHATHEM: (YHKLHS, HEMpepbIBHAas Ha OTpPe3Ke, NMPUMEHSThH
CBOMCTBA HENMPEPHIBHBIX (PYHKIIMH JIIsl pelIeHUs 3a/1a4;

CcBOOOZIHO oOmNEepUpoBaTh MOHATHSAMH: IepBasi M BTOpas MPOU3BOAHBIE (DYHKIINH,
KacaTenbHas K rpaduky QyHKIMY;

BBIUHCIIATh ITPOU3BOJHBIE CYMMBI, IPOM3BEICHHUS, YAaCTHOTO W KOMIIO3ULMU JBYX
(GyHKIMH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (QYHKINI;

UCIIOJIb30BAaTh T'€OMETPUYECKUNH U (U3NYECKUN CMBICI IMPOU3BOJHON Il pelIeHUs
3azad.

MHOXeCTBa U JIOTHKA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: MHOKECTBO, ONIEPAIIUH HAJl MHOXKECTBAMH;
HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar JJIs ONMCAaHUs PEAJIbHBIX NPOLIECCOB
U SIBJICHUM, IPU PEIlIeHUH 3a7a4 U3 APYTruX y4eOHbIX IPEIMETOB;

CBOOOJHO ONEpUpPOBATh IMOHATUSAMHU: OIpEJeIeHUe, TeOpeMa, ypaBHEHHE- CIIEACTBHUE,
CBOMCTBO MaTeMaTUYECKOTO OOBEKTa, JOKa3aTeIbCTBO, PAaBHOCUJIbHBIE YpaBHEHUS U
HEpPaBEHCTBA.

K koniy o6y4enus B 11 kinacce 00y4daroniuiics Moay4yuT Ceayone MpeIMeTHbIe

pe3yabTaThl IO OTIEIBHBIM TeMaM QefepalibHON paboueld mporpaMmbl Y4eOHOTO Kypca
«Anrebpa 1 Havaja MaTeMaTHYECKOTO aHAIN3a» Ha 0230BOM yYpOBHeE:



Yucia U BEIUMCIIEHUA

ONEepUpPOBaTh MOHATHAMHU: HATypaJbHOE, II€JI0€ YHKCJIO0, MCIOJb30BaTh MPU3HAKU
JEMMOCTH IEJbIX YHCEN, Pa3jIoKCHHE Yhca Ha MPOCThIE MHOXHUTEIH IJIsl PEIICHUS
3aja4;

OTIEPUPOBATH MOHATHEM: CTEIICHB C PAllMOHAIBHBIM ITOKA3aTEIIEeM;

OIIEPUPOBATH MOHATHIMU: JIOTapH(PM YHCIIa, AECATUIHbIC U HATYPAIbHBIE JTOTapU(MBI.

ypaBHeHI/IH " HEpaBCHCTBA:

NPUMEHSATh CBOWMCTBA CTEMEHM JJsi 1peoOpa3oBaHUS BBIPAXKECHUH, OMNEPUPOBATH
MOHATUSAMM: II0KA3aTEIbHOEC YPAaBHEHHME W HEPABEHCTBO, pEIIATh OCHOBHBIC THIIBI
II0OKa3aTeIbHBIX YPABHECHHUI U HEPABECHCTB;

BBINIOJIHATE TPEOOpPa3OBaHMsI BBIPAKEHUH, COJEpXKAIIUX JOrapu(Mbl, ONEPUPOBAThH
MOHATUSIMH: JIOTapU(MUUECKOE YpPAaBHEHHE M HEPAaBEHCTBO, PEIIATh OCHOBHBIC THIIBI
Jorapu(MHUUECKUX YpPaBHEHHUI U HEPABEHCTB;

HaXOJUTh PEIICHUS IPOCTEUILINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUN M €€ PELICHHE, UCIO0JIb30BaTh
CUCTEMY JIMHENHBIX YPAaBHEHUH JJIs PEIUEHUS PAKTUYECKUX 3a/1a4;

HaxOJWUTh PELICHUsS MPOCTEUIINX CUCTEM U COBOKYIHOCTEM PallMOHAJIBHBIX YPABHEHUU U
HEPABEHCTB;

MOJIETIMPOBaTh pEAIbHbIE CUTYallUH Ha SA3bIKE aireOpbl, COCTaBJIATh BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3a/adyM, UCCIENOBaTh IOCTPOCHHBIE
MOJIEJIN C UCIIOJIB30BAHUEM alllapara ajareopsl.

OyHKIMH U TpaPUKu:

OTEpUPOBATh TOHATUSAMHU: TEepUOANYEecKas (QYHKIHS, TPOMEKYTKM MOHOTOHHOCTH
(GYHKIIUH, TOYKH SKCTpeMyMa (YHKIIMH, HauOobIllee ¥ HaMMEHbIIIee 3HaYeHHs (PYHKIIUN
Ha MPOMEKYTKE, UCTIONB30BaTh UX JJIS HCCIeA0BaHus (DYHKIIUH, 3aIaHHON rpaduKoMm;
OTMEepUpOBaTh  TOHATUSMHU:  TpaduKU  TIOKA3aTeNbHOW,  JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUIMNA, H300pakaTh HX HA KOOPAUHATHOM TIJIOCKOCTH U
WCIIOJIBb30BAaTh ISl PELLICHUS YPaBHEHU U HEPABEHCTB;

n300pakaTh Ha KOOPJAWHATHOM TUIOCKOCTH TpaduKH JMHEWHBIX ypaBHEHUH U
WCIIOJIb30BATh WX JJIS PEIICHUSI CUCTEMBI INHEWHBIX YpaBHEHUI;

WCIIONB30BaTh Tpaduku (GYHKIMA I MCCIEJOBAaHUS TPOILIECCOB W 3aBUCHUMOCTEH U3
JIPYTUX yYEOHBIX TUCIUTLIMH.

Hauana maTemMaTudeckoro aHaian3a:

OIEepPUPOBATH MOHATHAMM: HENPepbIBHAS (HYHKILIUS, TPOU3BOIHAS (DYHKIMH, UCIIOIB30BaTh
reoMeTpHUECKUil 1 PU3NYECKUN CMBICI IPOM3BOIHON IS peIlIeHus 3a/1a4;

HaXO/UTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKUUH, BHIYUCIATH IPOU3BOIHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (DYHKITHIA;

UCMOJb30BaTh MPOU3BOAHYIO JJIs HUCCIeNOBaHMA (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSATH PE3YyIbTAaThl UCCIEI0BAHUS K TOCTPOEHUIO IPa(PUKOB;
HCIIOJIB30BATh IMMPOU3BOAHYIO IS HAXOXIACHUSA HAWIYUHICTro PCIICHHSA B IMPUKIAAHBIX, B
TOM YHCJIE€ COLMAIbHO-9KOHOMHUYECKHUX, 3a/1a4ax;

ONEepUPOBATh MOHATUSAMU: MepBOOOpa3Has U UHTErpall, IOHUMATh T€OMETPUUECKUN U
(bu3nyecKuil CMbICT UHTETpaa;

HaXOJUTh MEPBOOOPa3HbIE AIEMEHTAPHBIX (PYHKUINN, BEIYUCISATh UHTErpal 1no ¢popmyie
Hrerorona—JleiiOnumna;



peliaTh MPUKIIAAHBIC 3a4a4d, B TOM YUCIIC COLUAIBHO-9KOHOMHWYCCKOI0 1 (1)I/I3I/I‘ICCKOF0
XapakTepa, CpECACTBAMU MATCMATUUCCKOT'O aHAJIM3a.

K xoniy o0yuenus B 11 kimacce oOyqaroniuiics: MOJyIUT CICIYIONTUE TIPEIMETHBIC

pe3yabTaThl MO OTACIBHBIM TeMaM (eaepanbHOi pabodel mporpamMmbl yd4eOHOTO Kypca

«Anre0Opa 1 Hayajla MaTeMaTUYECKOT0 aHaIn3a» Ha yIiIy0J1eHHOM YpOBHe:

Yuciia U BEIYUCIEHUS

CBOOOZHO OIEpUPOBaTh NOHATHUAMU: HATypaJbHOE M I€JI0€ YHCIO, MHOYKECTBA
HaTypaJIbHBIX U LIEJIBIX YMCEJl, UCIIOJIb30BaTh MIPU3HAKU AeauMocTy 1enbix yucen, HOJL
1 HOK HaTypanbHBIX YMCeN 1JId pEelIeHUs 3a/1a4, IPUMEHATh alropuT™M EBKiunaa;
cBOOO/IHO OTIEPUPOBAThH MOHATHEM OCTATKa [0 MOYJIIO, 3aMMChIBATh HaTypalbHbIC YHUCIIa
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOO/IHO OIEPUPOBATh MOHATHSAMH: KOMILJIEKCHOE YHMCIO U MHOXECTBO KOMIUIEKCHBIX
YHCeN, MPEACTABIATh KOMIUICKCHBIE YHCIa B alreOpandeckoil M TPUTOHOMETPUYECKON
(dopme, BHITIOJHATH apUPMETUIECKHE OTIEPALU C HUMHU B W300pakaTh Ha KOOPIMHATHOM
IIJIOCKOCTH.

YpaBHEHHUsI U HEPABEHCTBA:

CBOOOZIHO  ONEpUPOBaTh  IOHATUAMU:  HppaLMOHAJIbHBIE,  IIOKa3aTelbHbIE U
JorapupMUUECKUe HEPaBEHCTBA, HAXOJUTh UX PELIEHHUS C MOMOIIbI PAaBHOCUIIBHBIX
NIEPEXOJI0B;

OCYILECTBIISITH OTOOP KOPHEH MPH PEICHUN TPUTOHOMETPHYECKOTO YPaBHEHHS,
CBOOOJHO OIEpUpPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPUMEHSTH
He00X0AuMBbIe (OPMYIIBI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

cBOOO/IHO ONIEPUPOBATH MOHATHUAMHU: CHUCTEMA U COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB,
PaBHOCUJIbHBIE CHCTEMBl M CHCTEMBI-CIIEJICTBUS, HAXOAUTh PpEUIEHUS CHUCTEMBl H
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, [T0KA3aTEIbHBIX U JIOTapU(PMUUECKUX
YPaBHEHUI U HEPABEHCTB;

pelmiaTh palMoHalIbHbIE, HPPALMOHAJbHBIE, IOKa3aTelbHble, JorapupMuieckue |
TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA, CO/Iep KAllle MOIYJIU U ITapaMeTphl;
MPUMEHSTh IpaduyuecKkue MeToAbl JJIs pEelIeHHUs] YpaBHEHUH U HEPaBEHCTB, a TaKke
3aJ1a4 ¢ mapaMeTpamy;

MOJIETIMPOBATh pEAIbHbIE CUTYallUM Ha fA3bIKE anreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHHUSI, HEPaBEHCTBA M UX CUCTEMBI 10 YCIOBUIO 3aJjaui, UCCIIEIOBATh MIOCTPOCHHbBIE
MOJIETIM C HCIIOJIb30BAHMEM armapaTa airedpbl, HHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yJbTar.

OyHKIUYN U rpaduku:

CTPOUTH TPaPUKH KOMIO3UIUU (PYHKIUN C MOMOIIBIO 3JIE€MEHTAPHOTO HUCCIIEAOBAHUS U
CBOMCTB KOMITO3UIIMY IBYX (PYHKIIMIA;

CTPOUTh TEOMETpUYEeCKHe OOpa3bl YpaBHEHHUH W HEPAaBEHCTB Ha KOOPIMHATHOMN
IJIOCKOCTH;

CcBOOOIHO ONEPUPOBATH MOHATHIMU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKITHIA;
IPUMEHATH QYHKIMU JJIST MOJIETIMPOBAHUS M UCCIIEIOBaHUS PEaTbHbIX MPOLIECCOB.

Hauana MaTemMaTH4ecKoro aHajan3a:



— WCTOJb30BaTh MPOU3BOMHYIO [UISI HCCIENOBAaHUS (QYHKIMH HAa MOHOTOHHOCTH |
IKCTPEMYMBI,

— HAXOAWTh HAMOOJbIIIEEe U HAUMEHBIIICE 3HAUCHUS PYHKIIMHA HEMPEPHIBHON HA OTPE3KE;

— WCTOJB30BaTh MPOU3BOAHYIO U HAXOXKIACHUS HAWITYYIIErO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COLUATBHO-DKOHOMUYECKUX, 3a/Jadyax, Ui OIpPEICICHHUs CKOPOCTH H
YCKOpEHHUs Tpoliecca, 3alaHHOT0 (GOopMYIIoi 1tk rpadukom;

— CBOOOJHO OIEPUPOBATH MMOHATUSAMHU: TEPBOOOpA3HAs, OIPEHCIEHHBIA WHTErpal,
HaXOJUTh MEPBOOOPa3HBIC FJIEMEHTAPHBIX (DYHKIIUN U BBIYUCIIATH HHTETpAI MO hopMyIie
Hrrorona—Jleitbuuma;

— HAXOAWTH IJIOUIAIN TUIOCKUX (PUTYP U O0BEMBI TEJT C TOMOIIBI0 HHTETPAJIa;

— HMETh TPEJCTABICHHE O MATEMaTHYECKOM MOJCIMPOBAHUU Ha MPHUMEPE COCTaBJIICHHUS
g depeHIMaTbHBIX YPaBHEHUH;

— pemaTh NPHUKJIAIHBIC 33[]a4d, B TOM YHCIIE COIUATLHO-IYKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHA MAaTEeMaTHYECKOTO aHAIIN3A.

COHEPXAHHUE YUEBHOI'O KYPCA «AJI'EGPA 1 HAYAJIA
MATEMATHUYECKOI'b AHAJIN3A» 10 - 11 KITIACC

10 KJIACC Ba3oBblii ypoBeHb

Hucna u BEIYUCIEHUSA

Panyonanphble yncina. OOBIKHOBEHHBIE M JIECATHUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauyeckue  apodu.  ApudmMeTuueckue  Omepaludd ¢ PAalUMOHAIbHBIMHU  YHUCIIAMH,
peoOpa3oBaHusl YUCIOBBIX BblpakeHui. I[IpuMeHeHue apoOGeil W NPOLEHTOB A peIIeHUs
MIPUKJIAJHBIX 3a7ja4 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U pealbHOM JKU3HH.

JleiicTButenbHble uyucia. PanuoHanbHble M HppalMOHaNbHbIE Yucia. Apudmernyeckue
ornepanuu ¢ AeUCTBUTENbHBIMU uMciaamMH. [IpuOmmkEHHbIE BBIYMCIEHUS, MpaBUiIa OKPYIJIEHUS,
MPUKUIKA U OLIEHKA pPe3yJIbTaTa BHIYMCICHUH.

Crenenb ¢ uenbiM nokaszateneMm. CranmapTHas ¢opMa 3amucH JEeHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue noaxo el (GopMbl 3alIUCH JEHCTBUTENBHBIX YUCEN AJIS PELICHUs] TPAKTUYECKUX
3a/1a4 U MIPEICTaBICHNS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOW cTeneHu. J[eHCTBHs ¢ apu(MEeTHIECKUMU KOPHSIMU
HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCHHYC U TaHT€HC YHMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa.

VYpaBHEHHUs 1 HEPABEHCTBA
ToxnaecTBa U TOXKAECTBEHHbIE TPEOOPA30OBAHMUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIIbI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTol HHTEPBAJIOB.
Pemienue nenbix u ApoOHO-pallMOHATIBHBIX YPaBHEHUH U HepaBeHCTB. PenieHne uppanuoHaaIbHBIX
YpPaBHEHUI U HEPABEHCTB.

Pemenne TpuroHomerpuueckux ypaBHeHUM. [IpuMeHeHMEe ypaBHEHHWH W HEPABEHCTB K
pEIIeHNI0 MaTeMaTHUeCKHX 3a/1a4 U 33Ja4 U3 Pa3InYHbIX 00J1acTeil HayKu U peanbHOM KU3HH.

OyHKIMU U TpapuKu



@ynk1us, cnocoOsl 3aanus GyHkuuu. ['padux GyHKINH.

B3anmnuo obparnbie pynkiun. O61acTb onpeaeNeHus 1 MHOXKECTBO 3HAUCHUH ()YHKITHH.
Hynu pynxmun. [IpomexxyTku 3HaKomocTossHCTBA. YETHBIE M HeUETHBIC (PYHKITUH.

CrenenHast GyHKIHS ¢ HATypaIbHBIM U IIETbIM MTOKa3arenem. E€ cBoiicTBa u rpaduk.

CBoiicTBa 1 rpad)uk KOpHS N-0i CTETICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEAETICHUE TPUTOHOMETPUYECKUX  (QYHKIUI
YHUCJIOBOI'O apryMEHTA.

Hauana maremarnueckoro anaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3alaHusi  MociegoBareabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass M TreoMmeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas mporpeccus. CymMMa OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOH MpOTrpeccuu.
@opMyna CIOXKHBIX IIPOLEHTOB. lcrosb3oBaHuEe NPOrpeccHM Ul PELICHUs pealbHBIX 3a1ad
IIPUKJIAIHOTO XapakTepa.

MHoOXecTBa U JIOTHKA

MHoxecTBO, omepaluu HajJ MHokecTBamH. Juarpammel Oitnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 ammnapara JUuisi ONKUCAHMS peajbHbIX MPOLIECCOB U SBICHHM, INpHU
pelleHny 3amad U3 Apyrux y4eOHbIX mpenmeroB. OrpeneieHue, Teopema, CJEICTBUE,
JI0Ka3aTeJIbCTBO.

10 KJIACC Yruy0/eHHblii YpOBEeHb

Yucna u BEIYUCIEHUSA

Panyonanenble uncia. OOBIKHOBEHHbBIE M JAECATUYHBIE JPOOH, MPOLIEHTHI, OECKOHEUHBIE
nepuoaudeckue apodu. Ilpumenenne npodeit M MPOLEHTOB Ui pelIeHHUs NMPUKIATHBIX 33734 U3
Pa3IMYHBIX OTpACIEN 3HAHUM U PEaJbHOMN )KU3HU.

JeiictButenpHbple uncna. PannoHanbHble M HMppalMOHAIbHBIE YHchaa. ApupMeTHyYecKue
ONepaluyu ¢ JACUCTBUTENBHBIMM YHUCIAMU. MOAYb JEUCTBUTENBHOIO YHMCIAa U €ro CBOMCTBA.
[TpubnuxEHHbIE BBIYUCICHMS, TpaBUIa OKPYIJIEHUS, MpPHUKHJIKA M OIEHKAa pe3yibTaTa
BBIYHUCIICHUM.

Crenenp ¢ nensiM nokasaresneM. bunom HetoTona. Mcnonb3oBanue noaxonsuiei popmbl
3aIUCH NEUCTBUTENIBHBIX YACEI JJI PEIICHUS PAKTUYECKUX 3a]1a4 U NIPEICTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HATypaJbHOW CTEeeHW U ero cBoiictBa. CTeneHb ¢
palOHAIBHBIM ITI0KA3aTENEM U €€ CBOMCTBA, CTEIIEHb C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa sorapupma. JlecaTnyHble U HaTypajbHbIE JOrapuQmsbl.
CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, AapKKOCHHYC H
ApPKTaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHEHHUS U HEPABEHCTBA.

ToxnaecTBa M TOXIECTBEHHBIE MPeOOpa3oBaHUA. YpPaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCWUIIbHBIE YPAaBHEHUS U YPABHEHUS-CIICACTBUS.
HepaBencTtBo, pemenue HepaBeHCTBA. (OCHOBHBIE METOJbl pEIICHUS WENbIX U JpOOHO-
paloOHANBHBIX YPABHEHUI U HEPABEHCTB.

MHorouieHsl OT OJHOM INepeMeHHOH. JlelleHne MHOro4YjJeHa Ha MHOTIOWIEH C OCTATKOM.
Teopema be3y. MHorousnensl ¢ nensiMu kodgp¢unuentamu. Teopema Buera. [IpeobpazoBanus
YHUCJIOBBIX BBIPAKEHUMN, CONECPKAIIUX CTEIIEHU U KOPHHU.

HNppaunonaneusle ypaBHeHMs. (OCHOBHBIE METOJbl PEIICHHS HPPalMOHAIBHBIX



ypaBHeHuH. [1oka3zarenbHbIe ypaBHEHHUS.

OcHOBHBIE METOBI PELICHUs IMOKa3aTeIbHBIX ypaBHeHHH. [IpeoOpa3oBaHue BbIpaKeHHIA,
cogepkaux sorapudmel. Jlorapupmuueckue ypaBHeHUs. (OCHOBHBIE METOJBI PELICHUS
norapuMUYECKUX ypaBHEHUH.

OcHoBHble TpuUronomerpuyeckue ¢opmynsl. [IpeoOpasoBaHue TPUTOHOMETPHUUECKUX
BbIpa)K€HMI. PellieHne TpUroHOMEeTpUUECKUX YpaBHEHUH. Pelllenre cucteM JIMHEHHBIX YPaBHEHUMN.

Marpunia cucTeMbl JIMHEHHBIX ypaBHeHUU. Omnpenenuresib MaTpuibl 2X2,  ero
F€OMETPUYECKHIM CMBICT M CBOMCTBA, BBIYUCIICHUE €TI0 3HAYEHUs, IPUMEHEHUE ONPENCIUTENS s
pELIEHHS CUCTEMBI IMHEUHBIX YPABHEHUN.

Pemenue npuknaaHeix 3a7a4 ¢ MOMOIIBIO CUCTEMBI JUHEUMHBIX ypaBHeHUU. MccnenoBanue
IIOCTPOCHHOM MOJEIM C IOMOIUBK MaTpull U onpenenuresnei. IlocTtpoeHne mareMaTH4ecKHX
MOJICJIEH peajbHOM CUTYyallMu C IIOMOIIBIO YPaBHEHUN M HEpaBeHCTB. l[IpuMeHeHue ypaBHEHUN U
HEPAaBEHCTB K pELICHUI0 MaTeMaTHYeCKUX 3aJady M 3aJad W3 pa3iNuHbIX o0jacTedl HAyKd H
pEATBHON KU3HMU.

@OyHKUMH U TpaduKu

OyHkums, cnocodbl 3ananus QyHkuuud. B3zaumuo oOpatHble QyHkuuu. Kommosuius ¢QyHKIHA.
I'paduk pynkumu. DnemeHnTapHble peodpa3oBanus rpadukoB ¢pyHkuil. O6IacTs onpeaeneHus u
MHOKeCcTBO 3HaueHud ¢yHkuuu. Hymu ¢ynkuuu. IlpomexyTku 3HakomoctosiHCTBA. UETHBIE M
HeuétHele QyHxmun. Ilepmommueckue Qynxmun. IIpomMexyTkn MOHOTOHHOCTH —(YHKIIWH.
MaxkcumymMbl 1 MUHUMYMBl (yHKIUH. HamOonbimiee w HanMmeHbllee 3HA4YeHUS (YHKIWU Ha
npomexytke. JluHeiiHas, KBaapaTHuHas W JApPOOHO-IMHEHHAs (YHKIMU. DJIEMEHTapHOe
UCCIIeIOBaHKE U TOCTPOCHUE UX IPaUKOB.

Crenennas GyHKIUS C HATypaJbHBIM U LENbIM Toka3atesneM. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduK KOpHS n-0il CTemeHW Kak (PyHKUIMU OOpaTHOW CTENEHU C HATypalbHBIM
[IOKa3aTeNeM.

[TokazarenbHast U norapudmuueckas GyHKIMH, UX cBoWicTBa U rpaduku. Mcrnonb3oBaHue
rpadukoB QYHKUIMHA ISl pElIeHUs YpaBHEHUH. TpUTrOHOMETpUYECKash OKpPYKHOCTh, OIpe/IeIeHHe
TPUTOHOMETPUYECKHX (DYHKIUI YHUCIOBOTO apryMEeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEaTbHBIX MpOIleccax U sSBIEHUSX. ['pauku peasbHBIX
3aBUCHMOCTEHN.

Hauana maremarnueckoro ananmsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MOCIeI0BaTeNbHOCTEH. MeToJ MareMaTHuyecKon
WHIYKUMA. MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEA0BATENIbHOCTH.

HcTopusi BO3HMKHOBEHMSI MaTEeMaTHYECKOrO aHalu3a Kak aHajlin3a OECKOHEYHO MallbIX
BEJINYMH.

Apudmernueckass U TreomMeTpuyeckas — mporpeccur.  beckoHeuHo — yObIBaromias
reomerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOLIEH I'€OMETPHUUECKOW MPOTPEecCHH.
JIvHEeHBIN U 3KCIIOHEHIMANBHBINA pocT. Yucno €. @opmyiia CIOKHBIX NPOLEHTOB. Mcnoib3oBanue
MIPOTPECCUU AJI PEIICHUS pealIbHBIX 3aa4 MPUKIIAJHOTO XapaKkTepa.

HenpepeiBHble GyHKIIMM W uUX cBoiicTBa. Touku pa3pbiBa. ACHMNOTOTHI TpadUKOB
¢byukuii. CBolicTBa (QYHKIMI HENpPepbIBHBIX Ha OTpe3ke. MeToj WMHTEpBaJoB Ui pPELICHUS
HepaBeHCTB. [IpMeHeHne CBOMCTB HENPEPhIBHBIX (QYHKIIUI 1715 peleHus 3a/1a4.

[lepBas u BTOpas mpousBoaHbIe PyHKIMU. ONpeaeneHne, reOMETPUIECKU U (HU3HIECKUI
CMBIC TPOU3BOJAHOW. VYpaBHeHHME KacaTenbHOM K rpaduky ynkuuu. [IpousBonHbie
ayieMeHTapHbIX QyHKIU. [Ipon3BoHas CyMMBbl, TPOU3BEACHUS, YACTHOTO U



KOMIO3ULUHN  (YHKLHUH.

MHokecTBa U JTOTUKa

MHO)XecTBO, oOIepaldd HaJl MHOXKECTBAMHM M HX CBoMcTBa. [luarpammsl Oisiepa— BenHna.
[IpuMeHeHne TEOPETHKO-MHOXKECTBEHHOTO arrmapara Ui OINHCAHMSI PEabHBIX MPOIECCOB U
SIBJICHUH, TIPU PELICHUU 3a7a4 U3 JpYrux yuyeOHbIX mpeameroB. OmnpeneneHue, TeopeMa, CBOMCTBO
MaTeMaTU4eCcKoro 00ObEeKTa, CJIEJICTBUE, JOKA3ATEIbCTBO, PABHOCHIIbHBIC YPaBHEHUSI.

11 KJIACC Bba3oBblii ypoBeHb

Hucna u BBIYUCIEHUS.
Hatypanbnsle u nenslie uyncna. Ilpusnaku 1ea1mMoCTH LENIbIX YUCedl.
Crenens ¢ palnoHaIbHBIM MOKa3aTesieM. CBONCTBA CTENEHHU.
Jlorapudm uncna. JleciTHUHBIC U HATYPAIbHBIC JTOTapH(MBI.
YpaBHEHHUsI U HEPABEHCTBA.
[IpeoOpa3oBanue BEIpaKEHUHN, COEPIKAIINX JIOTaPHUPMBI.
IIpeoOpa3oBaHue BbIpaXKEHUH, COIEPKAILUX CTENEHU C PAllMOHAIBHBIM IIOKA3aTEIeM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckue ypaBHeHHs 1 HEPAaBEHCTBA.
CucreMbl JIMHEHHBIX ypaBHEHUMU. PenieHue NpuKIajHbIX 3a7ad ¢ INOMOLIBKO CHUCTEMBI
JINHEMHBIX YPABHEHUU.
CucreMbl U COBOKYITHOCTH palliOHAJIbHBIX YPaBHEHUI U HEPABEHCTB.
ITpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3a1a4 n3anad
U3 pa3IMyuHbIX 00JacTel HayKH U peallbHOM KU3HHU.
OyHKIMH U TpapUKH.
Oynkuus. [Tepuoanueckue Gynxiuu. [IpomexxyTkn MOHOTOHHOCTH (QYHKIIMH. MaKCUMyMbI
1 MUHUMYMBbI QyHKIMM. Hanbosblee u HanMeHbIlee 3HaueHHe (QyHKIIMHU Ha IIPOMEXKYTKE.
Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rPaUKH.
IToka3zarenbHas u orapupmudeckas GyHKIUHU, UX CBOMCTBA U TpaUKH.
Ucnons3zoBanne rpadmkoB PyHKIIUN IS pEIICHUS] YPABHEHUH U JIMHEWHBIX CHCTEM.
Ucnons3zoBanue rpadukoB (yHKIUNA 1T UCCIEIOBAHMS TMPOIECCOB U 3aBHCHUMOCTEH,
KOTOPbI€ BO3HUKAIOT IPU PEIIEHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB U PeaIbHOM KHU3HH.
Hauana marematndeckoro aHaimsa.
HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /1JIs pEIlIEHUs] HEPABEHCTB.
ITpousBonnas GpyHkiun. I'eomerpudeckuii 1 GU3NIECKUNA CMBICI IPOU3BOHOM.
[Tpou3BoHbIE ANIeMeHTapHbIX (GYHKIMNA. DOpPMYITBl HAX0XKJICHUS MPOU3BOIHON CYMMBI,
MIPOU3BECHUS U YACTHOTO (DYHKITHA.
IIpumeneHne MPOU3BOJHOM K UCCIIEJOBaHMIO (PYHKIMA HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHrne HanbobIero 1 HaMMeHbIIero 3HaueHus (PyHKIIUU Ha OTpE3Ke.
IIpuMeHeHre TPOU3BOAHON JUIsl HAXO0KICHNS HAWIY4lIero peleHns B IPUKIa HbIX
3ajavax, s ONpesieNieHHsi CKOPOCTH Ipoliecca, 3aJaHHOTo GOpMYIIoi UK rpadukoMm.
IlepBooOpaznast. Tabnuia nepBooOpa3HbIX.
WuTerpain, ero reoMeTpudeckuii 1 GU3NUECKuil CMbICI. Bbluncienne naTerpaia mo
dhopmyne Hetorona—JleitOnmnma.



11 KJTACC Yray6/1eHHbIi YPOBEHb

Uwucna u BEIYKMCIICHHUS.

Harypaneuble u unensle uyucia. llpumeHeHuMe NpPU3HAKOB JEIMMOCTH LENbIX YHCET,
HaumOonpmi obmuit gemutens (namee — HOJ]) m Hammenbpmiee oOmiee kpatHoe (nanee -HOK),
OCTaTKOB 10 MOAYIIIO, ajdropurMa EBkina uist pemieHus 3a1a4 B LEJIbIX YUCIIaX.

KommnekcHsle uncna. AnreOpanyeckass ©W  TPUTOHOMETpHUYECKass (OpPMBI  3aIlUCH
KOMIUIEKCHOTO 4Hcia. ApupMETHYECKHe Olepanuyd C KOMIUIEKCHBIMU uuciamu. M3o0pakeHue
KOMIUIEKCHBIX YHMCEJI Ha KOOpJAMHATHOM ImockocTth. Popmyna MyaBpa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUJIEKCHBIX YHCEN MJisd pelieHus (U3NYecKux u
F€OMETPUYECKHX 3a/1au.

YpaBHEHHUs U HEPABEHCTBA.

Cucrema 1 COBOKYITHOCTh YPaBHEHUN U HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TIOMOIIbIO TPUTOHOMETPHUECKOM
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyeCcKnX HEpaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS TOKA3aTENIbHbBIX U JIOrapu(pPMUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUS UPPALlMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHUSI CUCTEM U COBOKYITHOCTEH palMOHAJIBHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX YPABHEHUI.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHre ypaBHEHUH, CHUCTEM M HEPABEHCTB K PELICHHUIO MAaTeMaTHYEeCKUX 3a7ad U
3ala4 W3 pPa3IMYHBIX O0JIacTeil HayKu H pealbHOM JKU3HU, HHTEPIpeTaIus IOJTYYeHHbIX
pE3yJIbTaTOB.

OyHKIMH U TpapUKU.

I'paduk komnozunuu ¢yHkuuil. ['eomerprueckrne o0pa3bl ypaBHEHHN M HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpruyeckue QyHKINH, UX CBOMCTBA U TpadUKH.

['padmyeckue MeToAbl pelieHHs] YpaBHEHUH W HEpaBEHCTB. ['paduueckue MeToJbl
pelIeHns 3a/1a4 ¢ apaMeTpamH.

Ucnonbs3zoBanue rpadukoB PYHKITUN JIsT ICCIIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILICHUM 3aJay U3 IPYTUX YUeOHBIX IPEIMETOB U PeaIbHOM KU3HU.
Havana mareMaTn4yeckoro aHanusa.

[TpumeHeHre TpPOM3BOJHON K MCCIIEJOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HanOoIbIIero 1 HANMEHBIIIETO 3HAYCHUH HEMPEPHIBHON (DYHKITMH HAOTPE3KE.

[IpuMeHeHre MPOU3BOMHOM [N HAXOXACHUS HaWIy4lllero peHieHHus B IPUKIATHBIX
3aja4yax, JJig OMNpEeNEeleHHUs] CKOPOCTH M YCKOpPEHMsI Mpolecca, 3aJaHHOTO (OpMyNIol WiH
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. [lepBooOpasHble 37€MEHTapHBIX
¢bynkuuid. [IpaBuiia HaxX0X/1€HUS TIEPBOOOPA3HBIX.

Wurerpain. 'eomeTpuuecknii cMbICI HHTErpasia. BerancineHue onpenenéHHoro HHTerpaiano
dhopmyne Hetorona—Jleibumma.

[IpumeHeHre wuHTEerpana Uil HaxOXICHHS IUIOIAfel IMmIockux @uryp u oO0BEMOB
Tre€OMETPUUYECKUX TEIL.



[Tpumepsr pemenuit mudpepeHnnanTbHBIX ypaBHEHUH. MaTeMaTHIeCKOE MOICTUPOBAHUE
peasbHBIX MPOLECCOB ¢ MOMOIIbIO AU PepeHInaTbHBIX YPABHEHHH.



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA AJII'EBPA
10 KJIACC FA30BBI YPOBEHD

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
MHokecTBa pallMOHAJIBHBIX U
1 JIEWCTBUTEIILHBIX YKcell. PalinoHaIbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
2 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
[IOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—O1 CTETICHHU. 18 1
HppauroHanbHble ypaBHEHHs] 1 HEPABEHCTBA
Dopmybl
4 TpUroOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 1
YpaBHEHUS
5 [TocnenoBaTeabHOCTH M MPOIPECCUH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA AJIT'EBPA

10 KJIACC YTJIVYBJIEHHBII YPOBEHb

KosanyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrporenpie  Ipakrieckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecype
MHOX€ECTBO I€HCTBUTEIIBHBIX YACEIL.
1 MHorouniensl. PaninoHanbHble ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
9 Oynkiun 1 rpapuku. CreneHHas QyHKUUS C 12 1
EJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaunoHaibHble YpaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUSI
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHHMSI
7 [TocrenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable Gpynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIlUs 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA AJII'EBPA
11 KJIACC BA30BbGIi1 YPOBEHbD

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
MHokecTBa pallMOHAJIBHBIX U
1 JIEWCTBUTEIILHBIX YKcell. PalinoHaIbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
2 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
[IOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—O1 CTETICHHU. 18 1
HppauroHanbHble ypaBHEHHs] 1 HEPABEHCTBA
Dopmybl
4 TpUroOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 1
YpaBHEHUS
5 [TocnenoBaTeabHOCTH M MPOIPECCUH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA AJIT'EBPA

11 KJIACC VI JIYBJIEHHBIN YPOBEHbD

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Kontponbueie  Ipaxrmyeckue odpa3oBaTe/bHbIE
padoThI padoThI pecypesi
1 I/ICCJIG,HOBaHI:Ie (GYHKIHH C ITOMOIIIBEO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUYECKUX ()YHKIIHH. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WpparmonaibHbIe, TOKa3aTEIBHBIE H 24 1
norapuMuUecKre HepaBeHCTBA
5 KommiekcHbie ynucna 10 1
6 HarypanbHble u niensle yucna 10 1
CucTeMBbl paroHaTBHBIX, HPPANMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aa4u ¢ mapameTpamMmu 16 1
9 HOBTOP@HI/I@, 000011IeHHEe, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE TEMATUYECKOE IIJTAHUPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A
10 KJTACC YI'JIYBJIEHHBIM YPOBEHD

Ne
n/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoan
Hble
padoThI

IMpakTuy
ecKue
padoThI

JJIeKTPOHHBbIE U(POBBbIE 00pa3oBaTeIbHbIE
pecypcsl

MHO03k€ecTBO, Onepauy Hal
MHO>KECTBAMU U UX CBOMCTBA

MHO0KeCTBO, MOIITHOCTh MHO>KECTBA, ollepaly HaJZl
MHoxecTBaMU (school-collection.edu.ru)

Huarpammsl Ditniepa-Benna

3 (school-collection.edu.ru)

[IprMeHeHue TeopeTHKo-
MHOKECTBEHHOTO arapara s
pelieHus 3aaau

PannonanasHbIe YHCIa.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE
MIEPUOIUUECKHIE TPOOH

PanmonansHble yncna.
OOBIKHOBEHHBIE U JECSITUYHBIC
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE
HepuoIM4ecKue 1poou

EpvnHada kosieknyda [lndposbix 06pasoBaTebHBIX
PecypcoB (school-collection.edu.ru)

[Ipumenenue npobeit u
IPOILICHTOB JUISl PELLICHUS
MPUKIAIHBIX 3a71a4

[Tpumenenue apobeit u
MIPOLEHTOB ISl PELIEHUS
MPUKJIAJHBIX 3a7a4
JlelicTBUTENbHBIC YHCIIA.
Panmonanbubie u
MPPALMOHAIIBHBIE YHCIIA

Apudmerndeckue oneparuu ¢
ﬂeﬁCTBHTCHLHLIMH quciiamMun

10

Moaynb AEHCTBUTENBHOTO YUCIIA
7 €ro CBOICTBa



http://school-collection.edu.ru/catalog/rubr/c7ee6e0e-bf6f-498d-92b6-3f9322cc9d7a/106822/?interface=themcol&subject=17&ysclid=lm7oyniqaq575594462
http://school-collection.edu.ru/catalog/rubr/c7ee6e0e-bf6f-498d-92b6-3f9322cc9d7a/106822/?interface=themcol&subject=17&ysclid=lm7oyniqaq575594462
http://files.school-collection.edu.ru/dlrstore/9718e426-3192-11dd-bd11-0800200c9a66/index.htm
http://school-collection.edu.ru/catalog/search/?text=%D0%E0%F6%E8%EE%ED%E0%EB%FC%ED%FB%E5+%F7%E8%F1%EB%E0.+%CE%E1%FB%EA%ED%EE%E2%E5%ED%ED%FB%E5+%E8+%E4%E5%F1%FF%F2%E8%F7%ED%FB%E5+%E4%F0%EE%E1%E8%2C+%EF%F0%EE%F6%E5%ED%F2%FB%2C+%E1%E5%F1%EA%EE%ED%E5%F7%ED%FB%E5+%EF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E5+%E4%F0%EE%E1%E8&submit=%CD%E0%E9%F2%E8&interface=catalog&rubric_id=112821&rub_guid%5B%5D=e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06
http://school-collection.edu.ru/catalog/search/?text=%D0%E0%F6%E8%EE%ED%E0%EB%FC%ED%FB%E5+%F7%E8%F1%EB%E0.+%CE%E1%FB%EA%ED%EE%E2%E5%ED%ED%FB%E5+%E8+%E4%E5%F1%FF%F2%E8%F7%ED%FB%E5+%E4%F0%EE%E1%E8%2C+%EF%F0%EE%F6%E5%ED%F2%FB%2C+%E1%E5%F1%EA%EE%ED%E5%F7%ED%FB%E5+%EF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E5+%E4%F0%EE%E1%E8&submit=%CD%E0%E9%F2%E8&interface=catalog&rubric_id=112821&rub_guid%5B%5D=e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06

11

[TpubnmxEHHBIE BHIYUCICHUS,
[IpaBUJIa OKPYTJIECHUS, IPUKUIKA U
OIICHKA PE3yJIbTaTa BbIUYMUCICHUHN

12

OcHOBHBIE METO/IbI PELICHUS
HENBIX U APOOHO-PAMOHATEHBIX
YpaBHEHUU U HEPABEHCTB

13

OcCHOBHBIE MCTOBI pCHICHUA
OCIbIX U IIpO6HO-paIII/IOHaJII)HI>IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

14

OCHOBHBIE MCTOJbI PCIHICHUA
OCIbIX U IIpO6HO-paIII/IOHaJII>HI>IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

15

16

MHorousneHsl OT OAHOM
nepeMeHHoiu. Jlenenue
MHOT'O4JIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOrouseHs! ¢ HeIbIMUA
kox¢p¢punmentamu. Teopema
Buera

17

18

Penienne cucrteM MTMHEHHBIX
ypaBHEHUU
Pemenne cucrem THMHEHHBIX
YpaBHEHUNU

19

20

Marpuna cucteMsl JUHENHBIX
ypaBHeHUM. OnpenenuTesnb
MaTpHULbI 2X2, ero
F€OMETPUYECKUN CMBICTT U
CBOMCTBA; BBIUUCIIEHUE ETO
3HAYEHUS

Onpenenurtenb MaTPULBI 2X2, €r0
T€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

21

[IpumeneHnue onpeneauTes Is




22

23

24

pELIEHUS] CUCTEMBI JINHEUHBIX
ypaBHEHUI

Pemenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
ypaBHEHU U

Pemenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

KonTtponshast padora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHeHUN"

25

Oynkuwms, criocoObl 3a1aHus
¢ynkunu. Bzaumao oOpaTHbie
¢ynkunu. Komnosuuus ¢pyHkunit

26

27

I'paduk pynkumun. dnemeHTapHbie
npeoOpa3oBaHus rpadukoB
byHKIMMA

OO6nacth onpeaeneHus u
MHOY€ECTBO 3HaUEHUH (QyHKIMH.
Hynu ¢pynxnuu. IIpomexyTku
3HAK IOCTOSIHCTBA

28

29

UErHple 1 HEYETHBIE (PYHKITHH.
[Tepuonnueckue GyHKIIAU.
[IpoMexyTKM MOHOTOHHOCTH
byHKIUA

MakcuMyMbl © MUHUMYMBI
¢ynkuuu. Haubonbiee u
HauMeHbIllee 3HaYeHHe PyHKINUN
Ha IPOMEXYTKE

30

JIunelinas, kBagpaTu4yHas U
JIpOOHO-JIMHEWHAsT PYHKITUN

31

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOEHUE TPaPUKOB ATUX




byHKIHHA

32

DJeMeHTapHOe HCCIECA0BAHNUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIHHA

33

34

CreneHs ¢ 11eJIBIM ITOKa3aTeIIeM.

bunoMm HeroTona

CrereHn ¢ LEIBIM IT0Ka3aTEIEM.

bunom HeroToHa

35

36

CrenenHas GyHKLUSA C
HATYpPaJIbHBIM U LEIBIM
nokasaresneM. E€ cBoiicTBa u
rpaduk

KonrpomnsHas padora:
"Crenennast pynkuus. Eé
cBoiicTBa u rpapuk"

37

Apudmerndeckuit KOpeHb
HaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

38

Apudmerndeckuit KOpeHb
HaTypaJbHOMU CTEIIEHU U €TO
CBOMCTBA

39

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAKEHHM, COAEPIKALUX
CTEIIEHU U KOPHU

40

[IpeoOpazoBaHus YUCIOBBIX
BBIPAKEHHI, COAEPIKALUX
CTEIIEHU U KOPHU

41

[IpeoOpazoBaHus YUCITOBBIX
BBIPXECHH, COJIePIKAITIX
CTETICHU W KOPHU

42

HpparnmonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
UpPpALMOHATILHBIX YPABHEHHM

43

WpparmoHanbHble ypaBHEHUS.




44

45

46

47

48

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBHBIX YPABHEHUN

HppanuonaibHble ypaBHEHHUS.
OcHOBHBIE METOBI PEILICHUS
UPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIBHEBIE Nnepexoanl B
PELICHUN UPPALUOHATBHBIX
ypaBHEHUU

PaBHOCHIBHEBIE nepexoanl B
pELICHUHU UpPALMOHATBHBIX
ypaBHEHUI

PaBHOCHIBHEBIE Nepexoanl B
pELICHUHN UPPALMOHATBHBIX
ypaBHEHU I

PaBHOCHIIBHBIE ITEPEXO/BI B
peLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUNU

49

50

CgoiicTBa u rpaduk KOpHs N-0if
CTENeHM KakK (QyHKIMH 0OpaTHOU
CTENEHM C HATypaJIbHBIM
IIOKa3aTeNneM

CaoiicTBa U rpaguK KOpHs N-oi
CTETIEeHU KaK (yHKLIUU 0OpaTHOM
CTETICHU C HATYPaJIbHBIM
nokasaresieM

51

KonTtponbhas padora: "CpoiicTBa
U TpaduK KOpHs N-OW CTEMEeHHU.
WppannonaibHble ypaBHeHHS"

52

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTejieM U €€ CBOICTBA

53

Crenens ¢ pallMOHATIbHBIM
IIOKa3aTejieM U €€ CBOICTBA

54

CreneHb ¢ paliMoOHaIbHBIM
MOKa3aTelieM U €€ CBOMCTBA




55

56

57

58

59

60

[TokazarenbHas QyHKIMA, €€
CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka
GYHKIMY 1151 pelIeHUs
ypaBHEHU U

Hcnonb3oBanue rpaduka
GYHKIMY 1S peIeHUs
ypaBHEHUU

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PEILIEHUS
II0OKa3aTEJIbHBIX YPaBHEHHUU

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLIEHUS
II0OKa3aTEJIbHBIX YPaBHEHHUI

ITokazaTenpHbIE YpaBHCHHA.
OcCHOBHEBIC MCTOABI pCHICHUA
IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

61

KonrtponbHas padora:
"ITokazaTenpHast QyHKIIHS.
ITokxazarenbHble ypaBHEHUS "

62

63

Jlorapugm umncna. CoiicTBa
norapupma
Jlorapudm uucna. CBoiicTBa
Jorapudpma

64

65

66

Jlorapudm umncna. CoiicTBa
norapupma
JlecsTuuHbIe U HATypaJIbHbIE
sorapudmsl
[ecaTnuHble U HaTypaJIbHbIE
Jorapupmbl

67

[IpeoOpazoBanme BEIpaKEHUH,
CoJIepXKaIIuX Jorapudmpl

68

[IpeoOpa3zoBanue BBIpaKEHUH,




coJIeprKaluXx Jorapudmol

69

70

[IpeoOpazoBanue BhIpaKEHUH,
COJepKALINX JIOTapH(PMbI
Jlorapudmuueckas GpyHKIus, eé
CBOIicTBa U rpaduk

71

72

73

Jlorapudmudeckas hpyHKIms, €€
CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka
(byHKLIMU 1715 peleHus
ypaBHEHUI
Hcnonb3oBanue rpapuka
(GyHKINU 715 peIIeHust
YpaBHEHUN

74

Jlorapudmuueckue ypaBHEHUSI.
OcCHOBHBIE METO/IbI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH

75

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
JorapupMHUECKUX ypaBHEHUH

76

Jlorapugmuueckue ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
JorapupMHUECKUX YpaBHEHUIN

77

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuuecKux
YPaBHEHUU

78

79

PasHOCHIBHEBIE Nepexoanl B
pelIeHnH JTorapu(hMUIECKUX
ypaBHEHUU

KonTponbhas pabota:
"Jlorapudmuueckast GpyHKIuUS.
Jlorapudmudeckue ypaBHeHHS"

80

CuHyC, KOCUHYC, TAHT€HC U
KOTAHI'CHC YU CJIOBOT'O apIryMCHTA




Cunyc, KOCUHYC, TAaHT€HC U

81 KOTAHT'€HC YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U
ApKTaHICHC YMCIIOBOTO apryMEeHTa

83 ApKCHHYC, apKKOCHHYC U
APKTAHTEHC YMCIIOBOTO apryMeHTa
Tpuronomerpuueckas

84 OKPYXXHOCTb, OTIpEICIICHHE
TPUTOHOMETPHYECKUX (DYHKIUIT
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckast

85 OKPYKHOCTB, OIIPE/ICTICHHE
TPUTOHOMETPHYECKUX (DYHKIUIT
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

90 [IpeobpazoBanue }
TPUTOHOMETPHUYECKUX BBIPKEHHH

91 [IpeobpazoBanue }
TPUTOHOMETPHUYECKUX BBIPKEHHH

92 [Tpeobpa3zoBanue §
TPUTOHOMETPHYECKUX BBIPAKCHUH

93 [IpeobpazoBanue }
TPUTOHOMETPHYECKUX BBIPAKCHUH

94 Pemenne TPHTOHOMETPHHECKIX
ypaBHEHHI

95 Penienne TpUroHOMETPHUUECKUX




ypaBHEHUH

Pemenuie TpUroHOMeTpHUUECKUX

96 o
ypaBHEHUU

97 Pemenne TpHFOHOMeTqueCKI/Ix
ypaBHEHUH

98 Pemenue ”\[J‘pI/IFOHOMeTpI/I‘IeCKI/IX
ypaBHEHUU

99 Pemenne "EpPIFOHOMGTpPI‘IGCKHX
ypaBHEHUU

100 Pewenne TPUTOHOMETPHHYECKHX
ypaBHEHUU
KoHTtposbHas padora:

101 "TpUroHoMeTpHUIECKUE
BBIPOKCHHS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
IlocnenoBaTeILHOCTH, CIIOCOOBI

102 3aJlaHus MOCICA0BATCILHOCTEH.
Metoa MaTeMaTHISCKOM
WHIYKIAH
MOHOTOHHBIE U OTPaHUYECHHbIE

103 nocJieI0BaTeIbHOCTH. MicTopus
aHaln3a OCCKOHEYHO MalIbIX

104 ApudmeTrndeckas mporpeccus

105  T'eomeTpudeckas mporpeccus

106 beckoneuno yObIBarommas
r€OMETPUUYECKAsl POTPeccus

107 Cymma 6CCKOH6:-IHO yOBIBaroLIEH
T€OMETPUUECKON MTPOTPECCUU
JIMHEWNHEIN 1 SKCITOHEHITHATbHBII

108  pocrt. Hucno e. Popmyna
CJIOKHBIX TPOIICHTOB

109 JIMHEWHBI U DKCIIOHEHIINAIbHBIN

poct. Yucno e. Popmyina




CJIOKHBIX IIPOLCHTOB

Hcnonp30BaHue IpOrpeccuu s

110  pemeHus peaabHBIX 3a/1a4
MIPUKIIATHOTO XapaKTepa
KoHntposbnas paboTa:
111 "ITocnenoBaTeILHOCTH U
nporpeccun”
112 HeHUpepBIBHLIe (byHKIUY ¥ UX
CBOICTBA
113 Touka pa3pbiBa. ACUMITOTHI
rpaduxoB QyHKUIUN
114 CgoiicTBa (yHKIHH
HENPEPBIBHBIX HA OTPE3KE
115 CgoiicTBa (pyHKIMH
HENIPEPBIBHBIX HA OTPE3KE
116 MeTo1 MUHTEPBAJIOB [Tl PEIICHUS Penienue HEPaBeHCTB MEeTO/IOM MHTEPBAJIOB. 3aHaTHE
HEPaBEHCTB 1 (school-collection.edu.ru)
117 MeTto1 MHTEPBAJIOB IS pEIICHUS Pelnlenyie HepaBeHCTB METOJOM UHTEPBAJIOB. 3aHATHE
HEPABEHCTB 2 (school-collection.edu.ru)
118 MeTo1 MHTEPBAJIOB [Tl PEIICHUS PelnleHyie HepaBeHCTB MeTO/IOM UHTePBaJIOB. 3aHATHE 3
HEPaBEHCTB (school-collection.edu.ru)
IIprmeHeHne CBOMCTB
119  HempepbIBHBIX (QYHKITHHA IS https://resh.edu.ru/subject/lesson/6112/
pernieHus 3a1a4y
IIpumeHeHne CBOMCTB
120  HempepbIBHBIX (QYHKITHHA IS https://resh.edu.ru/subject/lesson/6112/
pelieHus 3a1a4y
121 Ilepas u BTOpas NPOU3BOAHEIE https://resh.edu.ru/subject/lesson/3932/
byHKIIUN
. https://resh.edu.ru/subject/lesson /4923 /https:/ /resh.
122 Onpenerenne, FEOMETPIHCCKIH edu.ru/subject/lesson/4923/
CMBICI POU3BOAHOMN
123 Onpenenenne, usnacckuii https://resh.edu.ru/subject/lesson/4923 /https://resh.

edu.ru/subject/lesson/4923/



http://school-collection.edu.ru/catalog/rubr/e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06/112819/?
http://school-collection.edu.ru/catalog/rubr/e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06/112819/?
http://school-collection.edu.ru/catalog/rubr/e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06/112820/?
http://school-collection.edu.ru/catalog/rubr/e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06/112820/?
http://school-collection.edu.ru/catalog/rubr/e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06/112821/?
http://school-collection.edu.ru/catalog/rubr/e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06/112821/?
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/3932/
https://resh.edu.ru/subject/lesson/4923/https:/resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/4923/https:/resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/4923/https:/resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/4923/https:/resh.edu.ru/subject/lesson/4923/

CMBICJI HpOHSBO,I[HOﬁ

YpaBHeHUE KacaTeIbHOU K

124 1 https://resh.edu.ru/subject/lesson/6195/
rpaduKy QyHKIHH

125 YPaBHCHHE KacaTeILHOH K 1 https://resh.edu.ru/subject/lesson/6195/
rpaduky GyHKIIHMH

126 [Ipon3BOHBIE 3TIEMEHTAPHBIX 1 https://resh.edu.ru/subject/lesson/3954 /https://resh.
byHKIMI edu.ru/subject/lesson/3954/

127 Ip OHSB?HHHG JICMCEHTAPHBIX 1 https://resh.edu.ru/subject/lesson/3954/
byHKIMI
[IponsBoHas cymmBl,

128 MIPOU3BEICHUS, YACTHOTO M 1 https://resh.edu.ru/subject/lesson/6116/
KOMITO3UITUH ()YHKITHIA
[IponsBoHas cymmBl,

129 MIPOU3BEICHHUS, YACTHOTO M 1 https://resh.edu.ru/subject/lesson/6116/
KOMITO3HITHU () YHKIIUIA
[IpousBoHasA cymMBl,

130 = mpowu3sBeneHHs, YACTHOTO U 1 https://resh.edu.ru/subject/lesson/6116/
KOMITO3HITHU () YHKIIUIA

131 'I'<OHTp0J'II)Ha$I pzva60Ta: 1 1

IIpousBoaHas

[ToBTOpenue, 06001IIEHNE,

132 CHCTEMAaTHU3alMs 3HAHUI: 1
"VpaBuenus"
[ToBTOpenme, 0600IIEHNE,

133 CHCTEMaTH3aIus 3HaHUN: 1
"(DYHKIII/II/I"

134  HroroBast KOHTpOJIbHAs paboTa 1 1

135  HroroBas KOHTpOJIbHAs paboTa 1 1

136 [ToBTOpEHME, O606H1€HI:IG, 1
CHCTEMATH3aLMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME



https://resh.edu.ru/subject/lesson/6195/
https://resh.edu.ru/subject/lesson/6195/
https://resh.edu.ru/subject/lesson/3954/https:/resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/3954/https:/resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/6116/
https://resh.edu.ru/subject/lesson/6116/
https://resh.edu.ru/subject/lesson/6116/

[NOYPOUHOE TEMATHUYECKOE INTAHNPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A
11 KJIACC YTJIVYBJIEHHBII YPOBEHb

KosunuecTBO 4acos DJIeKTPOHHbBIE
Ne Tema vDOKA K n Hara uudgposbie
n/n yp Bceero OﬁﬂTpom’HHe p6aKTn'lec1me H3yuyeHusi | oOpa3zoBaTeibHbIE
padoTbl padoThI pecypeb
1 [IpumMeHeHne MPOU3BOTHOM K UCCIICIOBAHHUIO 1
(GYHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
9 [IpumMeHeHne MPOU3BOTHOM K UCCIICIOBAHHUIO 1
(GYHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpumMeHeHne MPOU3BOTHOM K UCCIICIOBAHHUIO 1
(GYHKIMI HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
4 [TpumeHeHre TPOU3BOTHOM K HCCIICTOBAHUIO 1
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHeHre TPOU3BOTHOM K HCCIICTOBAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHeHre TPOU3BOTHOM K HCCIICTOBAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
Haxoxnenne HanOOJIBIIEro U HaNMEHBIIIETO
7 3HAYCHUsI HEPEPHIBHOW (PYHKITUU Ha 1
OTpEe3Ke
Haxoxnenne HanOoJIbIIEro 1 HAaNMEHBIIIEr0
8 3HAuUEHUs HEMPEePHIBHON QPyHKIINU Ha 1
OTpEe3Ke
Haxoxnenne HanOoJIbIIIEro 1 HAaNMEHBIIIEr0
9 3Ha4YeHUs HeMPEPbIBHON (QYHKIIMH Ha 1
OTpEe3Ke
HaxoxneHue HanOOJIBIIEr0 U HAUMEHBIIIETO
HaUYeHHUS HENMPEPLIBHON KLIUU H
10 3HaYe ernpe o a 1
OTpE3Ke
11 Haxoxnenne HanOOJIBIIETO ¥ HAUMEHBIIIETO 1




3HAYCHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpE3Ke

HaXO}K,I[eHI/IC HauOOJIBIIEr0 1 HAMMEHBIIIETO

12 3HAYCHUS HEMPEPHIBHON (PYHKIIMH Ha 1
OTpe3Ke
[IpumeHeHre npoOu3BOIHOM [l HAXO0XKACHUS

13 HaWJIy4IIeTro PEIICHHs B TIPUKIATHBIX 1
3aa4ax
[TprMeHeHHe TPOU3BOIHOMN JIST HAXOXKAECHUS

14 HaWJIy4llero PEeMeHHs B IPUKIaJIHbIX 1
3ajadax
[TpuMeHeHne NpOU3BOIHON TS

15 OIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHOro (opMyIIoi uiu
rpaduxom
IIprMeHeHre nporu3BOIHOMN ISt

16 orpezieNieHUs] CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJJaHHOro (opMyIIoi Uiu
rpaduxkom

17 Komnosurus ¢pyHKimii 1

18 Komnoszurus GpyHKimii 1

19 Komnozunus ¢pyHkuit 1

20 r €OMeTpHeCcKHe o0pa3bl ypaBHEHUI Ha 1
KOOpPJMHATHOM IJIOCKOCTH

21 FGOMeTpI/I‘—IeCIEI/Ie 00pa3bl ypaBHEHMI Ha 1
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponbnast pabora: "UccnenoBanue 1
(YHKLHUH C TOMOIIIBIO MPOU3BOAHOMN"

23 [TepBooOpa3Has, OCHOBHOE CBOICTBO 1
epBOOOPa3HBIX

o4 [lepBooOpa3Hbie FMeMeHTapHBIX (DYHKITHIA. 1
[TpaBuia HaX0XEHHSI IEPBOOOPA3HBIX

25 [TepBooOpa3HbIe AMeMEHTAPHBIX (DYHKITHIA. 1




[IpaBuia HaXx0XJIEHHI IEPBOOOPA3HBIX

Hurerpai. I eoMeTpudecKuii CMbICIT

26
WHTErpasa

97 Brrurcnenue onpeneaéHHOro HHTETpaia mo
dbopmysne Herotona-Jleitoaua

28 Borurcnenue onpeneaéHHOro HHTETpaia mo
dbopmyne Herotona-Jleitoaua

29 [IpumeHeHne nHTErpaa ik HaX 0K ICHHS
TUTONIAICH TUIOCKUX (UTYp

30 [IpumeHeHne nHTErpaia 1k HaX 0K ICHHS
00BbEMOB r€OMETPUUECKHUX TEJT

31 [Tpumepsl pemennit nuddepeHInanbHbIX
ypaBHEHUH

30 [Tpumeps! pemennii mudepeHraITbHbIX
ypaBHEHUU
MaremaTrueckoe MOJISITHPOBAHIE PEATbHBIX

33 MIPOIIECCOB € MTOMOIIBIO AU(depeHIInaTHHBIX
ypaBHEHU U

34 Konrponsnas pabora: "[lepBoobpaszHas u
uHTerpan"

35 TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U TpaduKH

36 TpuronomeTpudeckre QyHKIHH, UX
CBOICTBA U TpaduKH

37 TpuronomeTpudeckre QyHKITHH, HX
CBOICTBA U TpaduKH

38 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U Tpaduku

39 TpuronomeTrpuueckue QyHKIHH, UX
CBOMCTBA U rpaQuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIBIO

TPUTOHOMETPHYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHUX

41 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

42 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PemieHne TpuroHOMETPUYECKUX HEPABCHCTB 1

47 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTtponsHas padora: "['paduxu

48 TPUTOHOMETPHUECKUX (PYHKIIHA. 1
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcCHOBHBIE METOIBI PEIICHUS 1
MOKA3aTeIbHBIX HEPABECHCTB

50 OcCHOBHBIE METOIBI PEIICHUS 1
MOKA3aTeIbHBIX HEPABESHCTB

51 OCHOBHBIE METOJIBI PEIICHUS 1
MOKAa3aTeTbHBIX HEPABEHCTB

52 OCHOBHBIE METOJIBI PEIICHUS 1
MOKA3aTeTbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS 1
norapu(MHUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS 1
norapu(MUIECKIX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS 1
JorapupMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IbI PELICHUS 1
norapu(pMHIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS 1




UPPALMOHAIBHBIX HEPABEHCTB

OcCHOBHBIC MCTObI pCHICHUA

58 UppalMOHATIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIbHBIX HEPABEHCTB

61 I'paduueckue MeTo b1 petuieHns
UpPPaMOHATILHBIX YPaBHEHUN

62 I'paduueckue MeTo bl peuieHns
UpPPaALMOHATILHBIX YPaBHECHHUN

63 I'paduueckue MeTo bl peiieHns
MIOKa3aTeIbHBIX YPaBHEHHUN

64 I'paduaeckue MeTO Bl pemeHHus
NOKa3aTeIbHbIX HEPAaBEHCTB

65 I'paduaeckne MeTOIBI pemeHHs
JorapupMHUECKUX YpaBHEHUH

66 I'paduaeckne MeTOIBI pemeHHS
JorapupMHUECKUX HEPABEHCTB

67 I'paduueckue MeTObI pelIeHus
Jorapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTo bl peneHus

68 MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
YpaBHEHUN
['padrueckue METOIBI perIeHuUs

69 NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
['padrueckue METO B! peIIeHUS

70 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
I'paduueckue MeTo bl pemeHus

71 MOKa3aTEeIbHBIX U JIOTApUPMUIECKUX

HEPABEHCTB




KontponsHas pabdora: "MppanuonanbHeie,

72 MoKa3aTeNbHbIe U Jorapumuueckue 1
HepaBeHcTBa"
KommuiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH 1
KOMILJIEKCHOT'O YHCIIa
KomruiekcHbie uncia. Anredbpandeckas u

74 TpUTrOHOMETpHYECKast HOpPMBI 3arucu 1
KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckne onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIAMU

76 ApudmeTndeckue oneparuu C 1
KOMIUICKCHBIMU YHCIIAMU

27 I/I306pa)KeHI/IeUKOMHJIeKCHLIX qrcen Ha 1
KOOPJAWHATHOM MJIIOCKOCTH

78 I/I306pa)KeHI/IeUKOMHJIeKCHLIX qrcen Ha 1
KOOPJAWHATHOM MJIIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3 1
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii cTenenu u3 1
KOMIUIEKCHOTO YHCIIa
[TpruMeHeHne KOMIUTEKCHBIX YUCEIT JIS

81 peneHns (PU3NYECKUX U TeOMETPHUECKUX 1
3aj1au

82 KonTponbhas pabota: "KommuiekcHbie 1
gucia"

83 HarypanbHble ¥ 1ebie Jrciia 1

84 Harypanbhbie 1 1enbie yncia 1

85 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX 1
Yucell

86 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX 1
yucell

87 [IpuMeHeHne MPU3HAKOB JACITUMOCTH IEITBIX 1




yucen: HOJl u HOK

88

[IpuMeHeHue npru3HAKOB JEIMMOCTH LIEIBIX
yucen: HOJL u HOK

89

HpI/IMeHeHI/Ie MPHU3HAKOB JCJIUMOCTHU LECJIBIX
YHUCCII: OCTAaTKH I10 MOOYJIIO

90

HpI/IMeHeHI/Ie MPHU3HAKOB JCJIMMOCTHU LECJIBIX
YHUCCII: OCTAaTKH 110 MOOYJIFO

91

HpI/IMeHCHI/IC IMPHU3HAKOB ACIIMMOCTHU LECJIbIX
YUCCII: AJITOPHUTM EBxnuma mis pPEeIICHUA
3aJa4 B LCJIbIX YHUCIaX

92

KonTponpHas padora: "Teopus nenbix
yucen"

93

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

94

CucreMa 1 COBOKYTHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHI

96

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUN

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX YPABHEHUI

98

OcCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEW MOKAa3aTeIbHbIX YPABHEHUI

99

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JTOTapu(PMUUECKUX
ypaBHEHU U

100

OcCHOBHBIE MCTObI pCIICHUA CUCTCM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
ypaBHEHUU




HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MaTeMaTHYCCKUX 3a/a4 U 3a71a4 U3

101 pa3nuyHbIX 007acTeil HAyKH U pealbHOM 1
KHM3HU, HHTEPIIPETAIHS TOTY4YCHHBIX
pe3ynbTaToB
[IpumMeHeHne CUCTEM K peIICHUI0
MaTeMaTUYeCKUX 3a/1a4 U 3a]a4 U3
102 Pa3IUYHbIX 00JaCTe HAyKH U pealibHOM 1
KHM3HU, HHTEPIIPETAIHS TOTY4YSCHHBIX
pe3ynbTaToB
[IpumeHeHne HEPaBEHCTB K PEIICHHIO
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3
103 pa3IN4YHbIX 00JacTel HayKH U peaibHOM 1
KHU3HHU, THTEPIPETALNS TOTYISHHBIX
pE3yJIbTaTOB
Kontponbnas padota: "Cucremsl
104 palMOHATIBHBIX, UPPALIMOHATIBHBIX 1
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHHH"
105 PannonasipHbIE ypaBHEHHUs ¢ TapaMeTpaMHU 1
106 ParmoHanbHbIe HEPAaBEHCTBA C MTApaMETPaMHU 1
107 PanmnoHnasibHBIE cHCTEMBI ¢ TApaMETPAMHU 1
108 WppanuonaibHble ypaBHEHUs, HEPABEHCTBA 1
C ImapaMeTpaMu
109 HppanroHallbHbIE CUCTEMBI ¢ TApAMETPaMHU 1
110 [Toka3zarenpHBIE ypaBHEHMS, HEPABEHCTBA C 1
napameTpamu
111 [loka3zarenbHble CUCTEMBI C TApAMETPAMU 1
112 Jlorapudmmuueckue ypaBHEHHsI, HEpaBEHCTBA 1
C MmapaMeTpaMu
113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1
114 Tpuronomerpudeckue ypaBHEHHs C 1

napaMeTpamu




115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

116

TpuroHoMmeTpuyeckue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaenoBaHue
MaTeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallMi C TOMOIIBIO YPABHEHUH C
napameTpamMu

118

[TocTpoenue u ucciegoBanue
MaTeMaTUYECKUX MOJIENIEN peabHbIX
CUTYallU C IOMOUIbIO CUCTEM YpaBHEHHUH C
napaMeTpamu

119

ITocTpoenue u uccnegoBaHue
MaTEMAaTUYECKUX MOJEINIEN PEeaIbHBIX
CUTyalMi C MOMOUIBI0 CHCTEM YPaBHEHUH C
napaMeTpamu

120

KonTponsHas pabora: "3amgauu c
napaMmerpamu’

121

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHMs. CucTeMbl ypaBHEHHI'"

124

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3Hanuil: "HepaBencrsa"

125

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS
3HaHui: "HepaBencrtsa"

126

[ToBTOpenwue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrtna"

127

[ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS
3HaHuii: "[IponsBogHas u e€ npumeHeHue"

128

[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIUs




3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"
129 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuii: "[IponsBoaHas u e€ nprumeHenue"
130 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHuii: "MHTErpan u ero npumeHenue"
[ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS
131 o " 1
3HaHUi: "OyHKIUU
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
132 b " 1
3HaHuil: "OyHKIUU
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
133 o " 1
3HaHuil: "OyHKIHU
134 Hrorosast KoHTpoIbHAs paboTa 1 1
135 Hrorosast koHTpoIbHAs paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HAHUU
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
I[TOYPOYHOE TINTAHUPOBAHUWE YUEBHOI'O KYPCA AJITEBPA U HAUYAJIA MATEMATUYECKOT'O AHAJINU3A
10 KJTACC BA30OBbIM1 YPOBEHb
KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
n Tema ypoka Beero K0611Tp0.11bnble HpﬁaKaneCKne 06pa3oBaTeILHbIE
padoThI padoThI pecypesI
MHOXecTBO, Orepanuu HajJ MHOKECTBaMHU.
1 . 1
Hunarpammbl Ditnepa—BeHHa
2 Pammonansabie yncia. OOBIKHOBEHHBIE U 1
JECATHYHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIC




MIePUOIUYECKHE TPOOH

ApudmeTnueckue onepanuu C

3 palnroHaIFHBIMU YUCIIAMH, TPe0Opa3oBaHus 1
YHCIJIOBBIX BBIPAXKECHHI
[Ipumenenue qpoOei U IPOIEHTOB ISt

4 PELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX 1
oTpacJieil 3HaHUM U peasbHON KU3HU
[Tpumenenue apobeli U MPOIECHTOB JIs

5) peIIeHus MPUKIAIHBIX 337a4 U3 Pa3IHIHBIX 1
oTpacJieil 3HaHUM 1 peaabHON KU3HU

6 JeiicTButenpHbie yKcna. ParonaibHbie 1 1
UppaMOHAIbHBIE YUCIIA

7 ApudmeTndeckue onepauu C 1
JeHCTBUTEIILHBIMU YHACITAMHU
[TpuGmkEHHBIE BEIYMCIICHUS, TPABHIIA

8 OKpYTJIEHUs, IPUKUIKA U OLIEHKA pe3yabTara 1
BBIYMCIICHHUI

9 ToxmecTBa U TOXKIECTBECHHBIE 1
npeoOpazoBaHus

10 YpaBHEHME, KOPDEHb YPABHEHHUS 1

11 HepaBeHcTBO, pelieHue HepaBEHCTBA 1

12 MeTto1 HHTEpBAJIOB 1

13 Pemenne LieIbIX 1 JIPOOHO-PALIMOHAIBHBIX 1
yYpaBHEHHI U HEPABEHCTB
KonTtponbHas pabora o Teme "MHoOkecTBa

14 palMOHAIBHBIX U IECTBUTEIIBHBIX YHCEIL. 1
ParnonanbHble ypaBHEHHS U HEpaBeHCTB"

15 OyHKIMS, CIOCOOBI 3a/1aHUs (YHKITUH. 1
B3aumHo obpaTHbIe HyHKIIUU
I'padux pyakmuu. O6macTs onpeneacHus u

16 MHOXeCTBO 3HaueHUH ¢pyHkuuu. Hymn 1
¢dbyukun. [IpoMexyTKH 3HAKOMOCTOSIHCTBA

17 YéErHble 1 HEYETHBIC DYHKITUN 1




CreneHs ¢ 1eJIBIM ITOKa3aTeIIeM.

18 CranpaptHas ¢popma 3arucu
JEHCTBUTEIIBHOTO YnCiIa
Hcnonb3oBanue noaxozsueil popmsl 3anucu

19 JEHCTBUTENBHBIX YUCEN JUISl PELICHUSI
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS
JAHHBIX

20 CrernenHast QyHKIUS C HATYPATbHBIM U
1esbIM nokasareneM. E€ cBoiicTBa u rpaguk

21 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIIEHU

29 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIECHU

23 CBOﬁCTBaaRp®NwTquCK0n3KopHﬂ
HaTypaJIbHOM CTENEHU

24 CBoﬁCTBaaRg¢NwTquCKon3KopHﬁ
HaTypaJbHOHN CTENIEHU

o5 CBoﬁCTBaaRp®Nanqecxon3KopHﬂ
HaTypaJIbHOM CTENEHU

26 I[fﬁCTBHH ¢ apu(pMETUYECKUMHU KOPHAMH N—
Oi1 CTeneHn

27 )IveﬁCTBHsI ¢ apu(MeTUYeCKUMU KOPHIMHU N—
O CTENIEHU

8 )IveﬁCTBHsI ¢ apu(MeTUYeCKUMU KOPHIMHU N—
O CTENIEHU

29 I[f}f/iCTBI/IH ¢ apu(METUIECKUMHU KOPHAMH N—
Oi1 CTeneHn

30 )IveﬁCTBHsI ¢ apu(MeTHYeCKUMU KOPHIMHU N—
O CTENEHU

31 Pemenue nppannoHanbHbIX YpaBHEHHN U
HEPABCHCTB

30 Pemienue nppanyoHaabHbIX YpaBHEHHN U

HEPABEHCTB




Peuienue nppanyoHaabHbIX YpaBHEHUN U

33 1
HEPABCHCTB

34 Pewienne nppaniuOHaIBHBIX YPAaBHEHUU U 1
HEPaBEHCTB

35 Pemienue nppanyoHaabHbIX YpaBHEHUN U 1
HEPABCHCTB

36 CaoticTBa U rpaduK KOpHSI N-Ol CTETICHH 1

37 CaoticTBa U rpaduK KOpHSI N-Ol CTCTICHH 1
KoHTposbHas pabora 1o Teme

38 "ApupmMeTHuecKkuii KOpeHb N—0if CTEeTeHHN. 1
WpparnmonansHble ypaBHEHUS U
HepaBeHcTBa"

39 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO 1
aprymeHra

40 CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO 1
apryMmeHra

a1 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC 1
YHUCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

43 orpeziesieHue TPUTOHOMETPUUECKHUX (YHKIUI 1
YHCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

44 orpezieNieHue TPUTOHOMETPUUECKHUX (YHKIUI 1
YHCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUIECKUE (POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUUIECKUE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

49 Hpeo6pa3ouBaHI/Ie TPUTOHOMETPHUIECKUX 1
BBIPKCHUI

50 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX 1




BBIPAXKEHUM

[IpeobpazoBanre TPUTOHOMETPUYECKUX

51 . 1
BBIPKCHUI

52 Hpe06pa30v13aHHe TPUTOHOMETPUUECKHUX 1
BBIpXEHUI

53 Hp€06pa3033aHI/Ie TPUTOHOMETPHUUECKHUX 1
BBIPKCHUI

94 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

55 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUN 1

56 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUN 1

57 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUN 1

58 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUN 1

59 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUN 1
Konrtponbnas padora no reme "@opmyiisl

60 TPUTOHOMETpHHU. TPUTOHOMETPHUECKUE 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS

61 MOCJIeI0BAaTEIbHOCTEN. MOHOTOHHBIE 1
MI0CJIEIOBATEIbHOCTH
Apudmernueckast 1 reoMeTpUyecKas

6 nporpeccuu. Mcnoab3oBaHue Iporpeccuu 1
JUTSL PEeTICHUsT PeaTbHBIX 3a7a4 MPUKIaTHOTO
xXapakrepa
BeckoneuHo yObIBarolasi reoMeTpuiecKas

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBarOIIEi reOMETPUYECKON MPOrpeccHu

64 @Popmyia CI0KHBIX TPOLIEHTOB 1

65 @Popmyia CI0KHBIX TPOLIEHTOB 1
O0001Ienre, cucTeMaTA3alus 3HaHUH 3a

66 Kypc ainreOpbl ¥ Hadall MaTEMaTHIECKOTO 1
aHanmu3a 10 knacca

67 Hrorosast koHTpOIbHAS paboTa 1

68 O0001Ienre, cucTeMaTH3aIus 3HaHUH 3a 1




KypcC alreOpbl ¥ HaYall MaTeMaTHYECKOTO
agaimmsa 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0

[IOYPOUYHOE IUIAHMPOBAHUE YYEBHOI'O KYPCA AJI'EBPA 1 HAUAJIA MATEMATHUUYECKOI'O AHAJIU3A
11 KJIACC BA3OBbBIM1 YPOBEHDb

KosmnuecTBo yacos JJIeKTPOHHbIE

Ne Tema ypoka K 1 Jara uudposbie
OHTPOJIbHbIE
n/n yp Bcero P PaKTHiecKue u3ydyeHusi = o0pa3oBaTesIbHbIE

padoThI padoThI pecypesI

1 CreneHb ¢ palluOHAJIBLHBIM [TOKA3aTeIeM 1

2 CBoiicTBa cTEEHU 1

[IpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX
paloHaIbHbIEe CTETICHH

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
paloHaJIbHbIE CTEIEHH

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
paloHaJIbHbIE CTENIEHH

Iloka3zaTenbHBIC YpaBHCHUS U HCPABCHCTBA

IlokazaTenbHbIC YpaBHCHUA 1 HCPABCHCTBA

Iloka3zaTrennHBIC YpaBHCHUA 1 HCPAaBCHCTBA

©O© 00N o o

Iloka3zaTenbHbIC YPaBHCHHA U HCPABCHCTBA

10 IToka3zaTenbHble YpaBHEHUS U HEPABEHCTBA

R R R R RrR| R

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

1 rpadux

Kontponbras padota mo teme "CremneHs ¢
12 pauroHaNbHBIM NTOKa3areneM. [lokazarenbHas 1 1
¢bynkuwms. [lokazarenbHbIe YpaBHEHUS U




HepaBeHCTBa"

13 Jlorapudwm yucia 1

14 JlecsTHuHBIC U HATYpaAJIbHBIC JTOTapU(MBbI 1

15 [IpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIINX 1
Jorapudmpl

16 IIpeoOpa3oBanue BbIpaXKeHUH, COAEPIKAILINX 1
sorapupmbl

17 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
sorapupmMsbl

18 IIpeoOpa3oBaHue BbIpaXKeHUH, COAEPIKAILINX 1
sorapupmMsbl

19 Jlorapudmmuueckue ypaBHEHUS] © HEPABEHCTBA 1

20 Jlorapudmuueckue ypaBHeHUs U HEPABEHCTBA 1

21 Jlorapudmuuecknue ypaBHEHUs U HEPAaBEHCTBA 1

22 Jlorapudmuuecknue ypaBHEHHs U HEPABEHCTBA 1

23 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

24 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

o5 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA 1
U rpaduKu

26 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA 1
U TpaduKu

27 Tpuronomerpruyeckue GyHKINU, UX CBONCTBA 1
U TpaduKu

28 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA 1
U rpaduKu

29 IIpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

30 IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [TpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1

32 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

33 KonTponpHas pabota mo teme 1




"Jlorapudmuyeckast QyHKITUS.
Jlorapupmuyecknue ypaBHEHHUS U
HepaBeHCTBa. TpuroHomerpudeckue GyHKIUN
U ux rpapuku. TpuroHomeTpudeckue
HepaBeHCTBa"

34 HenpepbiBHble QyHKIINT 1
35 Metoa HHTEPBAJIOB ISl pEIICHUs HEPABEHCTB 1
36 MeToa HHTEpBAJIOB JIJIs pEIICHNUS] HEPABEHCTB 1
37 [TpousBonHast GyHKIUU 1
38 [IpousBoaHas GyHKIIUN 1
39 I'eomerpuueckuii 1 GU3NIECKUNA CMBICIT 1
MPOU3BOIHOMN
40 I'eomeTpuueckuit U GU3NYECKUN CMBICIT 1
MPOU3BOAHOMN
41 [Tpon3BoiHBIE AJIEMEHTAPHBIX (QYHKLIUH 1
42 IIpousBoagHEbIe DIIEMEHTAaPHEIX KIAH 1
VH
43 [TpousBoaHast CYMMBI, TPOU3BEICHHS, 1
9acTHOTO (YHKIMH
44 [Tpou3BoaHast CYMMBI, POU3BEICHHUS, 1
4acTHOrO (yHKIMH
45 [Tpou3BoaHast CYMMBI, POU3BEICHHS, 1
4acTHOrO (PyHKIMH
46 [TpumeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
KLU HA MOHOTOHHOCTH U DKCTPEMYMBI
VH yM
47 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO 1
KIIUH HA MOHOTOHHOCTH U DKCTPEMYMBI
VH yM
48 [TpumeHeHre TPOU3BOIHON K UCCIIEI0OBAaHUIO 1
KLU HA MOHOTOHHOCTh U DKCTPEMYMBI
VH yM
49 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
50 Haxoxzaenne HaubosbIIero 1 HaMMEHbILIETO 1

3Ha4YeHHUs1 QYHKIHUU HAa OTPE3KE




HaXO)KHGHI/Ie HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

51 1
3Ha4eHUs1 QYHKLHU HAa OTPE3KE

50 Haxoxxaenue HanOoJIbIIero 1 HAMMEHbIIETO 1
3Ha4eHUs1 QYHKIUU HA OTPE3KE

53 HaxoxxaeHune HanOoJIbIIero 1 HAMMEHbIIETO 1
3Ha4YeHUs1 QYHKIHUU HAa OTPE3KE

54 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO 1
3Ha4YeHUs1 (YHKIHUU HAa OTPE3KE

55 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3Ha4eHUsl QYHKLHU HAa OTPE3Ke
[IpumeneHnne npou3BOTHOM JUIsl HAXOXKACHUS
HAWIYYIIero perieHus B IPUKIaIHbIX

56 3aJ1a4ax, JJs ONpeAeseHUs] CKOPOCTH 1
nporecca, 3alaHHOro (opMysol Uin
rpaduxom

57 KonrtponsHas padora no teme "[IpousBoanasi. 1
[IpumeHneHue npou3BogHON"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1

59 ITepBooOpazHas. Tabnuna nepBooOpa3HbIX 1

60 WuTerpan, reomeTpuyeckuil 1 GU3NIECKuil 1
CMBICJ HHTEIpajia

61 WuTerpai, reoMeTpuueckuii 1 pu3nyecKuii 1
CMBICJ UHTETpaja

62 WuTerpai, reoMeTpruueckuii 1 pu3nyecKuii 1
CMBICJ UHTETpaja

63 Brruucnenue nnterpana mno gpopmyne 1
Hprorona—IJleitOHuna

64 Brruucnenne uaTerpana mo popmyie 1
Herorona—IJleiibHuma

65 Beruucnenue nnaterpana no gpopmyine 1
Herotona—Jlelibuuma

66 Brruucnenue nnaterpana mno gpopmyne 1

Herorona—Jleitbaumna




67

CucreMbpl TMHENHBIX YpaBHEHUN

68

CucreMbl TMHEMHBIX YpaBHEHUN

69

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

70

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHCHUU

71

CucreMspl U COBOKYITHOCTH LIENbIX,
palMOHaIbHBIX, UPPALMOHAJIBHBIX,
[I0Ka3aTeIbHbIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHaIbHBIX, UPPALMOHAJIBHBIX,
[I0Ka3aTeIbHbIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

73

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHaAIbHBIX, UPPALMOHAIBHBIX,
MIOKa3aTeIbHbIX, JOrapU(PMUUECKUX
YPaBHEHUHN U HEPABEHCTB

74

CucreMpl 1 COBOKYITHOCTH LIENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MoKa3aTeIbHbIX, JJOTapu(PMUIECKUX
YPaBHEHUH U HEPABEHCTB

75

Hcnonb3oBanue rpagukoB GyHKIMN 715
pellleHrs ypaBHEHUHN U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKINN 1715
pellleHrs ypaBHEHUH U CUCTEM

77

[IpuMeHeHne ypaBHEHUHN, CUCTEM U

HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3aJ1a4 U 3a]1a4 U3 pazIMYHbIX 00JacTell HayKu
U peaJbHOU KU3HU

78

Kontponbnas padota mo teme "MHTETpan u
ero npuMeHeHusi. Cuctemsl ypaBHEHU"

79

HarypanbHble u niensle 4yucia B 3a7a4ax u3
peanbHON KU3HU




HatypanbHble 1 1enble yncia B 3a7a4ax U3

80 N 1
peanbHOM KU3HU

81 HarypanbHble u 11e1pie Yiciia B 3a7a4ax u3 1
peanbHON KU3HU

82 [Ipu3HaKK JETMMOCTH LEITBIX YUCE 1

83 [Tpu3Haku JETUMOCTH IENBIX YUCEI 1

84 [Ipru3Haky NETMMOCTH LEIBIX YHCEI 1

85 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHUU. YpaBHEHUS

86 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHUU. YpaBHEHUS

87 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3AIUS 1
3HaHUU. YpaBHEHUS

88 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITUS 1
3HaHUU. YpaBHEHUS

89 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 1
3HaHUU. YpaBHEHUS

91 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 1
3HaHui. HepaBeHcTBa

92 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 1
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui. HepaBeHcTBa

94 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHuil. HepaBeHcTBa

95 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui. CUCTeMbl YpaBHEHUN

96 [ToBTOpeHmEe, 06001IeHNE, CUCTEeMaTH3aIlUs 1
3HaHui. CUCTeMbl YpaBHEHUI

97 [ToBTOpeHmEe, 06001IeHNE, CUCTEeMaTH3aIlUs 1

3HaHU. DyHKIIUU




[ToBTOpenue, 06001IEHNE, CHCTEMAaTH3alUs

98 3HaHui. DyHKIIUU 1

99 Hroroas koHTposIbHAs paboTa 1

100 HToroBasi KOHTpOJIbHAs paboTa 1
O60061eHune, cucTeMaTu3alus 3HaHU| 3a Kype

101 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHaJIn3a 1
10-11 kiaccos
O60061eHune, cucTeMaTu3alus 3HaHU| 3a Kype

102 anreOpsl M HaYaJl MATEMAaTHYECKOTO aHaJIn3a 1
10-11 kiaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




CUHXPOHM3NPOBAHHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS»
10-11 KJIACC
[EJIN U3YYEHMA YYEBHOI'O KYPCA
['eomeTpus ABIsETCA OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHusl, Tak

Kak o0ecreuymBaeT BO3MOXKHOCTh HM3Y4YCHHs AMCLUUIUINH €CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH W
IpEeIMETOB T'yMaHHTApHOTO LuKia. Jlormdeckoe wblnuieHne, (opMupyemMoe TMpu HU3yYCHHU
00y4aroIUMUCs MOHATUHHBIX OCHOB T'€OMETPHUH, MPH JI0KA3aTEIbCTBE TEOPEM M MOCTPOCHHUHU IICTIOUKH
JIOTMUYECKUX YTBEP)KACHUI NPHU PEHICHHH IeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUIIOTE3bl HETMOCPEICTBEHHO HCHONB3YIOTCS IMPH PEIICHWH 331a4 €CTECTBCHHO-HAYYHOTO IHUKIA, B
YaCTHOCTH (PU3MYECKUX 3a7ad.

Llens ocBOeHMS mporpamMMbl yaeOHOro Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE OOy4YEHUS —
0011e00pa3oBaTenbHOE U OOIMIEKYIBTYPHOE PA3BUTHE 00YUYAIOIMIUXCS Yepe3 00ecrieueHrne BO3MOXHOCTH
OpUOOpPETeHUs M UCIOJIb30BAaHUS CHUCTEMAaTHYECKUX T'€OMETPHUYECKUX 3HAHUM W JICHCTBHIA,
creun(pUIHBIX TEOMETPHH, BO3MOKHOCTH YCIEITHOTO MPOOKEHHSI 00pa30BaHUs 110 CIICIUAIEHOCTSIM,
HE CBSI3aHHBIM C IPUKIAJHBIM HCIOJIB30BAaHHEM TreoMeTpuH. Lleah OCBOSHHS mporpaMMbl y4eOHOTO
Kypca «['eomeTpusi» Ha YIJIy0JEHHOM YpPOBHe — DAa3BHTHE HHIMBHUIYAJIbHBIX CIIOCOOHOCTEH
00y4Jaromuxcs MpH M3YYECHHU T'€OMETPUH, KaK COCTABIIONICH MpeaMeTHON obmactu «MaTeMaTuka u
uHpOpMaTHKa» Yepe3 obeclieueHre BO3MOXKHOCTH NMPUOOPETEHHsI U HCIOJIb30BaHUs 0ojee TIryOOoKHX
reOMETPUYECKUX 3HAHUW M JCHCTBHUH, CHeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO
npodeccHoHaIbHOT0 00pa30BaHus, CBA3aHHOTO C HCIOIb30BAaHUEM MAaTEMaTHKH.

JlocTiokeHue eI OCBOCHUS IPOTPaMMbl 00ECIIEUNBACTCS PEIIEHUEM COOTBETCTBYIOIINX 33/1ad.
[IproputeTHbIMU 3a7auaMu OCBOEHMsI Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—I11 kiaccax
SIBIISIFOTCSL:

— (dopMHpOBaHHE TMPEJCTABICHHS O TEOMETPHH KaK 4acTH MHUPOBOH KYJIbTYpHI M OCO3HAaHHUE e
B3aMMOCBSI3U C OKPYKAIOIIMM MHUPOM;

— (opMupoBaHue NpeAcTaBIECHUs O MHOTOIpaHHMKAaX W TeJaxX BpALIeHHUs KaK O BaKHEHIINX
MaTeMaTHYeCKUX MOJENAX, MO3BOJSIOIIMX ONHMCHIBAaTH M H3ydaThb pas3Hble SBICHMS
OKpY’KaroIIero MUpa;

— (opmupoBaHre yMEHHs paclo3HAaBaTh Ha YEpTEkKaxX, MOJENIX M B peEaJbHOM MHpe
MHOTOI'PaHHUKH U TeJla BpallleHHs;

— OBJIAJICHHE METOAAMHU DPEILIeHMs 3a]ad Ha MOCTPOEHHUS Ha M300pa)XEHUSAX MPOCTPAHCTBEHHBIX
uryp;

— (opMupoBaHre yMEHMs ONEPUPOBATh OCHOBHBIMM IMOHSATHSAMHU O MHOTOIpaHHMKAax M Telax
BpAIEHHS U X OCHOBHBIMH CBOWCTBAMH;

— OBJIaJICHHUE AITOPUTMAaMHU PELICHUsS OCHOBHBIX THUIIOB 3ajay; (POPMUPOBAHUE YMEHUS POBOAUTH
HECJIO’KHBIE JIOKa3aTeJIbHbIE PACCY)KICHHS B XO/I€ PEIICHUs] CTePEOMETPUUYECKUX 3a7a4 U 3a7a4
C TMIPAKTHYECKUM COJICP’KAaHUEM;

— pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKUX CIMOCOOHOCTEH OOYyYaromIuxcsi, IMO3HABATEIHHON
aKTUBHOCTH, UCCIIEIOBATEIbCKIX YMEHUI, KpUTUYHOCTH MBIIIUICHUS;

— ¢dopmupoBanne  QYHKIMOHATBPHOW  TPAMOTHOCTH, pEJIEBAaHTHOW TEOMETPHUH:  yMEHHE
pacrio3HaBaTh MPOSBICHUS TE€OMETPHUYECKUX TMOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W NPU U3YYEHUH IPYTUX YYEOHBIX TPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OPMYIHMPOBATh MX Ha S3bIKE T€OMETPUU M CO3/aBaTh
reOMETPHUECKUE MOJEIH, IPUMEHSATh OCBOCHHBI T€OMETPUUYECKHI anmapaT JJs pelieHus



IIPaKTUKO-OPUEHTUPOBAHHBIX 33/]1a4, MHTEPIIPETUPOBATH U OLIEHUBATh IIOJyYEHHBIE PE3YJIbTATHI.

[IpuopuTeTHBIMM 3aJayaMH Kypca IE€OMETpUM Ha YIJIyOJE€HHOM YpPOBHe, DPACIIMPSIOIIMMU U
YCUIIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

— pacumpeHre MPEACTABICHUS O TE€OMETPHHM KaK 4YacTH MHUPOBOM KyJIbTYpbl UM (HOpMHUpPOBaHHE

OCO3HaHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

— (dopmupoBanne mpencTaBieHHs O MPOCTPAHCTBEHHBIX (HUrypax Kak O BaXHEHWIINX
MaTEeMaTUYECKUX MOJENAX, IO3BOJSIOLUIMX ONMCBIBATH M HM3ydaTb pa3HblE  SIBJICHUS
OKpY’KalOIIEero MUpa; 3HaHUE MOHATUIHOIO annapata no paszaeny «CrepeoMeTpus» IIKOJIbHOTO
Kypca reoMeTpuu;

— (opmupoBanre ymeHHs BIIaJIeTh OCHOBHBIMH MOHSATHUSIMH O MPOCTPAHCTBEHHBIX (UTYypax U HX
OCHOBHBIMHM CBOMCTBaMH; 3HaHHE TeopeM, (GOpMyJl U YMEHHE HUX IPUMEHSTh, yMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUs 3a/ay;

— (dopmupoBanne ymeHus paclo3HaBaTb Ha 4YEpPTEXax, MOJENAX M B pEaJbHOM MHpe
MHOTOTPaHHHUKH U Te€Ja BPAIIEHUsI; KOHCTPYUPOBATh FEOMETPUUECKUE MOJIEIIH;

— (opMupoBaHMe MOHMMAHUS BO3MOXXKHOCTHM AKCHOMAaTHYECKOTO IOCTPOEHHUS MaTeMaTHYeCKHX
Teopuil; GopMHUPOBaHNE TOHUMAHHUS POJIM AKCUOMATUKHU IIPU ITPOBEICHUU PACCYKICHUI;

— (¢opMupoBaHUE YMEHHS BIAJETh METOJAaMH JOKAa3aTEIbCTB U AITOPUTMOB PELLIEHUS; YMEHUS UX
IPUMEHSTh, IPOBOJUTH JOKa3aTeNbHbIE PACCYKIACHUS B XOJ€ PEIICHUS CTePEOMETPHUECKUX
3ajjay M 3aJjad  C [PAKTUYECKUM CoJepXkaHueM; (OpMHUpPOBAHUE IMPEJCTABICHHUS O
HEOOXOUMOCTH JI0Ka3aTeJIbCTB IPU OOOCHOBAaHMM MaTEMaTHUECKUX YTBEPKIACHUH U POJH
AKCHOMAaTHKU B IPOBEACHUU JEAYKTUBHBIX PacCyXICHUM;

— pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTYyaJbHBIX M  TBOPUYECKMX  CIOCOOHOCTEH
0o0yyaroIuxcsi, MO3HABATEIbHOM AaKTUBHOCTH, MCCIEI0BATENbCKUX YMEHHH, KPUTHUYHOCTH
MBILICHHS], UHTepeca K U3y4EHHIO T€OMETPUH;

— (opmupoBanne  (QYyHKIMOHAIBHOW  IPaMOTHOCTH, PEJIEBAHTHOW TE€OMETpPUM:  yMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUUYECKUX MOHATHH, OOBEKTOB W 3aKOHOMEpHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSX W MPU U3YUYEHUH JAPYIHX y4eOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl U 3aKOHOMEPHOCTEH, MOJENMPOBAHMS pEaJbHBIX CHUTYyallud, HCCIETOBaHUS
MOCTPOEHHBIX MOJIENICH, UHTEPIPETAIH [TOJTYYEHHBIX PE3YJIbTaTOB.

OcHoBHBIE cofepikarenbHble THHUN Kypca «['eomerpum» B 10—11 xmaccax: «MHOTOTpaHHUKI,
«[IpsiMple W TMJIOCKOCTM B TpOCTpaHCTBe», «Tema BpaiieHus», «BekTopel U KOOpAWHATHI B
NIPOCTPaHCTBE» «/IBMKEHHUS B MPOCTpAHCTBE» (Ha yriyOjaeHHOM ypoBHE). POpMHpPOBAHUE JIOTHUECKUX
YMEHUH pacnpezaensercs He TOJIbKO M0 COJepKATENbHBIM JUHHUSIM, HO U 110 T0JlaM 00y4eHHs Ha ypOBHE
cpenHero ob1ero oopa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha u3yueHHe reoMeTpud Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 10 kiacce, —
68 vacoB (2 vaca B Hezeno), B 11 kimacce — 34 yaca (1 yac B Heneno ).

Ha usyuenne ydyeOHoro kypca «I['eomeTpus» Ha yriy0JeHHOM ypoBHe oTBoautcsa 204 gaca: B 10
kiacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102 gaca (3 yaca B He1em0).

NJIAHUPYEMBIE IPEAMETHBIE PE3YJIBbTATBI OCBOEHUSA
CUHXPOHU3UPOBAHHOU MPOT'PAMMBI KYPCA «'EOMETPHSI» 10 KJIACC



[IpenmerHbie pe3ynbTaThl HM3YyYCHHMS TE€OMETPHUM Ha 0a30BOM YpPOBHE OpHEHTHUPOBAHBI Ha

JOCTUKEHHE YPOBHS MaTEMaTHYECKON IPaMOTHOCTH, HEOOXOUMOT0 JJis YCHEIIHOTO pEelIeHUs 3a7a4 B
peasbHOM JKU3HU U CO3aHUE YCIOBHH JUIs X OOLIEKYJIbTYPHOTO PA3BUTHSL.

OcBocHue y4eOHOro Kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE CpEIHEro OOIIEero oOpa3oBaHUs

JOJDKHO 00ecTieuynBaTh JOCTHKEHUE CIIETYIONINX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTAaTOB:

Ha 6a3oBom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, IIPsIMasi, INIOCKOCTb.

[IpMeHSTh aKCMOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPU PELLIEHUU T€OMETPUUECKUX
3ajad.

OnepupoBaTh NOHATUSAMMU: NAPATUIEIBHOCTD U MEPIEHAUKYISIPHOCTD NPSMBIX U INIOCKOCTEH.
KnaccuunuposaTs B3aMMHOE pacloI0kKeHNe NPSAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE.
OnepupoBaTh NOHATUSAMU: IBYTPAHHBINA YroJl, FpaHHU ABYT'PAHHOI'O yIJa, peOpo IBYTPaHHOIO
yria; JUHEHHBIN yroJl ABYIPaHHOTO YIJIa; FpafyCcHas Mepa JBYTPaHHOIO yrja.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBIIYKIbIH MHOIOTPAHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BH/bl MHOTOTPAHHUKOB (MMpamMHia; IMpHU3Ma, MPSMOYTOJIbHBIN
napajuiesnienumnesn, Kyo).

KnaccuunupoBaTb MHOrOrpaHHUKH, BBIOMpasi OCHOBAaHUA Ul Kiaccu(uKauuu (BBITYKIIbIE
U HEBBIYKJIblE MHOIOTPAHHUKH; IPaBUJIbHBIE MHOTOIPDAaHHUKH; IMpPsIMblE M HAKJIOHHbBIE
MIPU3MBI, APAJUIECTICTUIIE/IbI).

OnepupoBarh NOHATHAMU: CEKYIIasl JIOCKOCTh, CEUEHUE MHOTOI'PaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUSI CEUEHU, UCTIOb3YSI METO/ CIIENIOB.

Crpouth ceueHuss MHOIOTPAHHHUKOB METOJIOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEeKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXJI€HUWE FEOMETPUUECKUX BEJIMYHMH MO 00pas3lam WIM alroOpuTMam,
IIPUMEHSISI U3BECTHBIE AaHAIIMTUYECKUE METOJIbI IIPU PELIEHUH CTaHIAPTHBIX MaTEMATHYECKUX
3aJla4 Ha BBIYMCIICHUE PACCTOSHUN MEXAY ABYMS TOYKaMH, OT TOYKU 1O MPSIMOW, OT TOYKHU
710 TJIOCKOCTH, MEXAY CKPELIUBAIOIIUMUCS TPSIMbIMH.

Pemarp 3amaun Ha HaXOXJI€HUWE FEOMETPUUECKUX BEJIMYHMH MO o0pas3laM WIM aJlfOpUTMam,
MPUMEHSS N3BECTHBIE AaHATUTUUYECKHE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MaTeMaTHYECKUX
3a/a4 Ha BBIYMCIICHUE YIJIOB MEXIY CKPEIIMBAIOIIMMUCA MPSIMBI- MM, MEXIY NPSIMOH U
IJIOCKOCTBIO, MEXKY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI U IUIONIANM TMOBEPXHOCTEH MHOTOTpAaHHUKOB (IpU3Ma, MUpaMuia) C
MpUMEHEHUEM (OpPMYJ; BBIYUCIATH COOTHOLICHHUS MEXAY IUIOMAASIMU ITOBEPXHOCTEH,
00bEMaMU 1O100HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH;
LEHTP, OChb U TIIOCKOCTh CHMMETPHH (DUTYDBI.

W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPHPETUPOBATH HMHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX PUrypax, NpeACcTaBIeHHYIO Ha YepTexKax U PUCYHKaX.

[IpumensaTp reomeTpuyeckue (akTbl Ui pEHIeHHs  CTEpEeOMETPUYECKHX  3a]ad,
MPeIoJIaraloiuX HECKOJBKO IIaroB PEIIeHUs, €CIIM YCIOBHS MPUMEHEHHsI 3a/1aHbl B SIBHOU
dopme.

[IpumensATh TpOCTEMIIME NPOTrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKAlIOHHBIE
CUCTEMBI MPU PELIEHUU CTEPEOMETPHUUECKUX 3a]1ay.

[IpyBoauTe nHpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U  IKU3HH,



pacro3HaBaTh IIPOSIBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJIy4CHHBIC 3HAHMUs HaA IPAKTHKE: AHAIU3UPOBATH PEAIbHBIC CUTYalUH U
IIPUMEHATh H3Y4YEHHBIE IIOHATHS B IIPOLECCE IIOMCKA PpELICHUS MaTeMaTUYEeCKU
copMynupoBaHHOW TPOOIEMbI, MOJCTUPOBATh PEaJbHBIE CUTYAIlMH Ha S3BIKE T€OMETpPHUHU,
HCCIIEA0BATh ITIOCTPOCHHBIE MOJEIH C UCIOJBb30BAHUEM I'€OMETPUYECKUX MTOHATUI U TEOPEM,
anmapara anreOpbl; pelarb [PaKTHUECKUE 3aJadyd, CBA3aHHbIE C HAXOXKICHHEM
F€OMETPUYECKHUX BEJIMYUH.

Ha yriy0siennom ypoBHe

CB00OHO OTIEpUPOBATH OCHOBHBIMH MOHSATHSIMH CTEPEOMETPHUH MPH PEIICHUU 3a7ad U
MIPOBEJICHUN MaTeMaTHYECKUX PACCYKICHUU.

[IpyuMeHSTh aKCMOMBI CTEPEOMETPUM M CJIEACTBUSA U3 HHUX IPU PEIICHUU T€OMETPUUYECKUX
3ajad.

KnaccuduiupoBars B3aMMHOE PacCIOIOKEHHUE TPSMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

CB0OOIHO OmepupoBaTh MOHITUSIMH, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE; MEXKy MPSAMOU U TIJIOCKOCTHIO.

CB000IHO OMIEpUPOBATH NOHATUAMHU, CBSI3aHHBIMH C MHOTOTPAaHHUKAMH.

CBOOOTHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MPU3Ma, IHPAMHIA,
MPSIMOYTOJIBHBIN TIapaslIeNIeIuIe], Ky0).

KnaccudumupoBats MHOTOTpaHHUKH, BHIOUPasi OCHOBAHUS JUIsl KIIacCHU(UKAIIIH.

CBOOOTHO oOmepupoBaTh TOHATHUSMH, CBSI3aHHBIMH C CEUCHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO.

BeImonHATE MapauieibHOe, EHTPAIbHOE M OPTOrOHAIBHOE MPOSKTHPOBAHUE (PUTYDP Ha
IJIOCKOCTB; BBIMOTHATH U300paXkeHus! GUTYp Ha TUIOCKOCTH.

CtpouTth c€4eHHUs MHOTOTPAHHUKOB PA3IMYHBIMU METO/IaMHU, BBHITTOTHATE (BEIHOCHBIE)
TIJIOCKWE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJI CBEPXY, COOKY, CHHU3Y.
BeruucnsaTe  miomamd  MOBEPXHOCTEH  MHOTOTPaHHUKOB  (Mpu3Ma,  MUpaMHuaa),
T€OMETPUUYECKUX TEJI C MPUMEHEHHEM (POPMYIL.

CB00OOAHO ONIEPUPOBATH MOHATUSIMU: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TIIOCKOCTh CHUMMETPHH (PUTYPBHI.

CBoOOAHO omepupoBaTh MOHITHIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM M KOOpJAHHATaM B
MIPOCTPAHCTBE.

BrInonHATh A€CTBUS HAJ BEKTOPaMH.

Pemate 3amaun Ha 10Ka3aTENHCTBO MATEMAaTUYECKHX OTHOIICHUH U  HaXOXKICHUE
T€OMETPUUYECKUX BEJIMYMH, MPUMEHSSI W3BECTHBIE METOJBI MPU PEHICHUU MaTeMaTHUYEeCKUX
3a/1a4 TOBBIIIEHHOTO U BRICOKOTO YPOBHSI CIIO)KHOCTH.

[IpuMeHaTh mpocCTEIlINE TPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI MIPU PEIICHUHU CTEPEOMETPUIECKUX 3a]1ad.

W3Bnekarb, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATh MH(DOPMAIHMIO O MPOCTPAHCTBEHHBIX
TeOMETpUUYECKHNX (PUTypax, MPeJACTaBICHHYIO Ha YepPTEeKaX U PUCYHKaX.

[IpuMeHATh TIOJIyYCHHBIC 3HAHWUS Ha TPAKTUKE: CPaBHUBATh W aHAJIM3UPOBATH peajbHbIC
CUTYyallM¥, TPUMEHATh W3YUYEHHBIE MOHITHS B MPOLECCE MOMCKA PEUICHUS MATeMAaTHYeCKU
chopMyITUPOBAaHHON MPOOIEMBI, MOJEIUPOBATh pPeallbHbIE CUTYallUd Ha SI3bIKE T€OMETPHH,
HCCIIEA0BaTh MOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHSATUN U TEOPEM,
anmapata anreOpsbl; pemiaTh MPaKTHUYEeCKUEe 33JlauM, CBA3aHHBIC C HAXOXKICHUEM



F€OMETPUUYECKHUX BEJTMYUH.
Nwmets npencrabienns 00 OCHOBHBIX dTanax pa3BUTHUS T€OMETPUN KaK COCTaBHOM 4acTH
(dbyHIIaMeHTa pa3BUTHS TEXHOJIOTUH.

INVIAHUPYEMBIE TPEIMETHBIE PE3YJIBTATBI OCBOEHUSA

CUHXPOHWU3HUPOBAHHOU ITPOT'PAMMBI KYPCA «TEOMETPHUSI» 11 KJIACC

[IpenmerHbie pe3ynbTaThl M3YyYEHHs T€OMETPUM Ha 0a30BOM YpPOBHE OPHEHTHUPOBAHBI Ha

JOCTUKEHHE YPOBHS MaTEMaTHUECKON IpaMOTHOCTH, HEOOXOUMOT0 JJis YCIEIIHOTO PEIIeHUs 3a7a4 B
peasIbHOM JKU3HU U CO3/IaHUE YCIOBHH JUJIsl X OOLIEKYIbTYPHOTO PA3BUTHS.

OcBoenne yuebHoro kypca «['‘eomerpus» Ha 0a30BOM YpOBHE CpeIHEro o0Iiiero oOpa3oBaHHs

JOJI2KHO obecreynBaTh AOCTHIXKCHUE CIICAYIOINNX IIPEAMETHBIX O6paSOBaTCJ'IBHBIX PE3YJIbTATOB:

Ha 6a3oBom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, IIPsIMAsi, IJIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX IPU PELICHUU T€OMETPUUYECKUX
3ajau.

OnepupoBaTh NOHATUSAMMU: NAPATIEIBHOCTD U MEPIEHAUKYISIPHOCTD NPSMBIX U IJIOCKOCTEH.
KnaccudumupoBars B3auMHOE pacoiI0KEeHUE MPSMBIX U TNIOCKOCTEH B TIPOCTPAHCTBE.
OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA YTOJI, PaHU JBYIPAHHOIO yria, pedpo BYTpaHHOrO
yIJ1a; JIMHEHHBIN Yroy ABYIPaHHOIO YIJIa; TpajlyCHas Mepa JIBYTPaHHOIrO yrja.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBIIYKIbIH MHOIOTPAHHUK,
3JIEMEHTBl MHOTOTPAHHUKA, PaBUJIbHBI MHOT'OIPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/Jbl MHOTOTPAHHUKOB (IHMpamMKa; IpHU3Ma, NPSMOYTOJIbHBIN
napajuiesienumnes, Kyo).

KnaccuunupoBaTb MHOTOrpaHHUKH, BBIOMpasi OCHOBaHUA Ui Kiaccu(UKauuu (BBITYKIIbIE
U HEBBINYKJIble MHOTOIPAaHHUKH; IpPAaBUIbHBIE MHOTOTPAaHHHUKH; IpsIMble U HAKJIOHHBIE
MIPU3MBI, TapaJUIeIenuIe/Ibl).

OnepupoBaTh NOHATHAMU: CEKYLIAsl IJIOCKOCTh, CEUEHUE MHOTOI'PAaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUEHM, UCTIOb3YSI METO/ CIIE/IOB.

Ctpouth ceueHHs: MHOTOIPAaHHHKOB METOJOM CJIE€JOB, BBIIOJHATH (BBIHOCHBIE) IIIOCKUE
YepTe KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxXOXJIE€HHWE F€OMETPUYECKUX BEJIMYMH MO o0pa3uam WM alropuTMam,
MIPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METO/IbI IPU PEIIEHUM CTaHAAPTHBIX MAaTEMATHYECKUX
3a/1a4 Ha BBIYMCIEHUE PACCTOSHUM MEXKAY ABYMsI TOYKAaMH, OT TOUKH JI0 NMPSAMOM, OT TOUKU
710 TJIOCKOCTH, MEXAY CKPELIMBAIOIIUMUCS TPSIMbIMH.

Pemarp 3amaun Ha HaXOXJ€HUWE FEOMETPUUECKHUX BEJIMYMH MO 00pas3lam WIHM alrOpuTMam,
IIPUMEHSISI U3BECTHBIE AaHAIIMTUYECKUE METO/IbI IIPU PELIEHUH CTaHIAPTHBIX MAaTEMaTHUECKUX
3a/lad Ha BBIYMCIIEHHE YIJIOB MEXIY CKPEIIMBAIOIIMMHUCA HPSIMbI- MU, MEXIY HpPSIMOH M
IJIOCKOCTBIO, MEXKTY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M IJIOLIAU MOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpH3Ma, MHpamMHia) C
pUMeHeHHeM (GOpMYJl; BBIYUCIATH COOTHOLIEHHS MEXAY IUJIOAAsIMH ITOBEPXHOCTEH,
00bEMaMU 1O100HBIX MHOTOI'PaHHHUKOB.

OnepupoBarh NOHATUAMH: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MIJIOCKOCTh CUMMETPUH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATh WH(POPMALMIO O MPOCTPAHCTBEHHBIX



reoOMEeTpHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepPTek,axX M PUCYHKAX.

[IpumensaTs reomerpudyeckue (akThl JUIsI  pelIeHHs  CTEPEOMETPHUECKUX  3aad,
npeanojararomux HECKOJIbKO IIaroB pCuiCHUsA, €CJIN YCIOBUSA NMPUMCHCHHUA 3aldaHbl B SIBHOU
dbopme.

[IpuMeHATH mpocCTEHIIME NPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUYCCKHX 3a/1ad.

[IpuBoguTe TpPUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBJICHHUE 3aKOHOB T€OMETPHH B HCKYCCTRBE.

[TpuMeHATh TMONyYCHHBbIC 3HAHWUS HAa MPAKTUKE: AHAIM3UPOBATh PEATbHBIC CHTYAI[MH M
IMPHUMCHATH HU3YUYCHHBIC IIOHATUA B mponecce IIoHMCKa pCIICHUA MareMaTndcCKun
chopMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh pPeallbHBIC CUTYallMd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIC MO C UCIOJIb30BAHUEM T€OMETPUUCCKUX MOHATUI U TEOPEM,
ammapara anreOpbl; pemiarh MPaKTHYECKUE 3aJadyd, CBA3aHHbIE C HAXOXKICHHEM
reOMETPUYECKUX BEITUYHH.

Ha yray6iennom ypoBHe

CB00OHO OTIEpPUPOBATh OCHOBHBIMH MOHSTHSAMHU CTEPCOMETPHH MPHU PEIICHUN 337a9 U
MIPOBEACHUN MAaTEMAaTUUYECKUX PACCYKICHUM.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUU T€OMETPUYECKUX
3ajad.

KnaccudunupoBars B3aMMHOE PACIOIOKEHHUE TPSMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

CBOOOJHO OMEpUPOBATh MOHITHSIMH, CBS3aHHBIMU C YIJIaMH B TIPOCTPAHCTBE: MEXKIY
MPSAMBIMH B IPOCTPAHCTBE; MEXKIY MPSIMOM U TIIOCKOCTHIO.

CB00OIHO OTIEPUPOBATH IOHIATUSMH, CBI3aHHBIMH C MHOTOTPAHHUKAMH.

CBoOOMHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TMpU3Ma, MHPaMHIA,
MPSIMOYTOJIBHBIN TapasieNenumne, Ky0).

KnaccudunupoBats MHOTOTPaHHUKH, BEIOUpAs OCHOBAHHUS JTsI KJIaCCU(UKAIIUH.

CBoOOAHO oOmepHpoOBaTh TMOHSATHUSAMH, CBSI3AHHBIMU C CEYCHHEM MHOTOTPAaHHHUKOB
IUIOCKOCTBIO.

BrinonHsaTe mapamienbHoe, HEHTPAIBHOE U OPTOTOHAIBHOE MPOEKTUpPOBaHUE PUTYP Ha
MIJIOCKOCTh; BBITIOJNHATH U300pakeHus1 (PUTyp Ha TIIOCKOCTH.

CtpouTh C€4eHHUSI MHOTOIPAHHUKOB PA3IMYHBIMU METOJIAMH, BBHITIOJIHSTH (BEIHOCHBIE)
TIJIOCKWE YePTEkKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y.
Bpruncnare miomand  MOBEPXHOCTEU MHOTOT'PAaHHUKOB (mpusma, nMpamMuia),
TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (POpPMYIL.

CB0OOOHO OmEepHUpPOBATh MOHATUSMU: CHUMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh
CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPBHI.

CB0OOHO OMepUpOBaTh MOHSATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJAMHATAM B
MPOCTPAHCTBE.

BrInosHATE elCTBUS HAJl BEKTOPaMH.

Pemarr, 3amaum  Ha J0Ka3aTelILCTBO MaTEMaTHUYECKMX OTHOIICHHM W HaxXOXICHHE
F€OMETPUYECKUX BEIIMYHMH, MTPUMEHSSI U3BECTHBIE METOMblI MPH PEIMIEHUHA MAaTEMATHYECKHX
3a/7a4 IMOBBILIEHHOTO ¥ BBICOKOT'O YPOBHS CJI0KHOCTH.

[IpumensATs mnpocTelire NporpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKHUX 3a]1ay.



— H3Bnekatp, npeoOpa3oBbIBATh UM HHTEPHPETUPOBATH HMHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TreOMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

— IlpuMeHATh TOJIydeHHbIE 3HAHWS Ha INPAKTUKE: CPaBHUBATh M AHAJIM3HPOBATH pPEAJbHBIE
CUTYyallM¥, IPUMEHATh W3YUYEHHBIE TMOHATHUS B MPOLECCE MOMCKA PELICHUsS MaTeMaTH4YEeCKU
copMynupOBaHHOW TPOOIEMBI, MOACTUPOBATh pEalbHbIC CUTYAIlMH Ha SI3bIKE T€OMETpPUH,
HCCIIEI0BaTh TOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX IOHATUN U TEOPEM,
anmapara aiareOpbl; peliaTh I[PaKTUYECKUE 3aJauyd, CBSI3aHHBIE C HAaXO0XKJIECHUEM
Tre€OMETPUUYECKUX BEIIUYMUH.

— Hwmertp mpencraBieHus 00 OCHOBHBIX ATamax pa3BUTHS T€OMETPUH KaK COCTaBHOW 4YacTu
¢byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

COJAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS» B 10 KJIACCE
Ha 6a30Bom ypoBHe

[TpsiMble 1 MIIOCKOCTU B IPOCTPAHCTBE

OcHOBHBIE MOHSATUS cTepeoMeTpuu. Touka, mpsMasi, IIIOCKOCTb, MpocTpaHcTBO. [lonATne 00
aKCUOMAaTUYECKOM IOCTPOEHUM CTEPEOMETPUHU: AaKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HHX.
B3aumHoe pacnonoxeHue MpsAMBIX B [IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs, IapajUlelibHble U
CKPEILMBAIOINECS TIPSIMbIE.

[TapamienpHOCTh MOPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MapajUlelibHblE INpsSMbIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTb TPEX MPSAMBIX, MAapPAJUICIBbHOCTh MPSAMONW M INIOCKOCTH. YTIUIBI €
COHAIIPAaBJICHHBIMHU CTOPOHAMHM, YTOJI MEXAY NPSMBIMU B IIPOCTPAHCTBE.

[TapamienpHOCT MIIOCKOCTEN: NTapajuIeIbHbIE IIIOCKOCTH, CBOMCTBA NIApaJUIEIbHBIX INIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTHU: TETPadp, KyO, mapaiesienure]l, TOCTPOCHUE
CCYCHMII.

[leprieHAUKYISAPHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHAMKYJISPHbIE NpPSIMbIE B NPOCTPAHCTBE,
IIpsIMBbIE MApaJUIEIbHbIE U MEPIEHIUKYIAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH IIPSIMON U
IUIOCKOCTH, TEOPEMA O MPSIMOW NEPNEHAUKYISIPHONUIUIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yrojl MEXAY
NPSIMON M IUIOCKOCTBIO, JBYTPAHHBIM YroOJI, JIMHEHHBIM yroja AByrpaHHoro yria. IlepneHaukymnsp u
HAKJIOHHBIE: PAaCCTOSHHUE OT TOYKH JIO0 IJIOCKOCTH, PACCTOSIHHUE OT MPSIMOW J0 IJIOCKOCTH, MPOEKIIMS
¢urypsl Ha IUIOCKOCTb. IleprneHauKyIsIpHOCTh IUIOCKOCTEW: NpPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mrockocteil. Teopema o TpEX neprneHAnKyIsIpax.

MHororpaHHuKu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHUKA, BBIMYKJIbIE U HEBBITYKJIbIE
MHOT'OTPaHHHKH, pa3BEPTKa MHOTOTPaHHMKA.

[Tpusma: N-yronpHas mpu3Ma, FPAaHU U OCHOBAHHS MPU3MBI, MpsMas M HAKJIOHHAs MPU3MBI,
OO0KOBas UIOJIHASI TIOBEPXHOCTh MPU3MBI.

[Tapannenenunen, npsMOyToJbHBIN napauienenunen dexepanbHas padoyas nporpamma U ero
cBoiicTBa. [lupamuaa: N-yronbHas NUpaMuaa, TpaHM M OCHOBAaHWE MUPAMUIbI, OOKOBas M IOJIHAS
MIOBEPXHOCTh NHpPaMUIbI, MpaBWIbHAS W YCEUEHHAs NHUpaMUAA. DJIEMEHTbl NPU3MBbl M IUPAMUJBL.
IIpaBuiibHBIE MHOTOTPaHHUKHU: TIIOHATHE NPABWJIBHOIO MHOTOIPAaHHMKA, IpaBWIbHAsg IpU3Ma H
NpaBUJIbHAS MUPAMU/IA, IPaBUIIbHAS TPEYTOJIbHAS TUpaMKJIa U IPAaBUIIbHBIHN TeTpasip, KyO.

[IpencraBieHneo MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’[p, AoJeka’aAp M uxocadap. CedeHus
MPU3MBI U TUPAMU/IBL.

CumMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKHU, MIPSIMOM, TUIOCKOCTH. DJIEMEHTHI



CUMMETpUH B IUPaMUJaX, NapajuleJIenUIe1ax, IPaBUIbHBIX MHOTOIPaHHUKAX. Beluncienne 31eMeHTOB
MHOT'OI'PaHHHUKOB: pEOpa, AMAaroHalu, YIJbl.

[Tnomans OOKOBOW TOBEPXHOCTH U TOJHOW TOBEPXHOCTH MPSMOM TMPHU3MBI, TUIONIAIb
OCHOBaHHUH, TeopemMa O OOKOBOIl MOBEPXHOCTH HPAMOM mpu3Mbl. [lnomiaas OOKOBOW MOBEPXHOCTH U
MOBEPXHOCTU TPABWIIBHOM MUPaMUABI, TEOpeMa O IUIOMAAN yceuy€HHON mnupamuisl. [loHsTHE 00
00béMe. OOBEM THPAMHIBI, IPU3MBI.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKAY IUIOMIAIMHI TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ha yriy0jieHHOM ypoBHe

IIpsiMBIE ¥ IIIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpur. Touka, npsMas, IIIOCKOCTb, MpocTpaHcTBO. IlonaTue 06
aKCUOMAaTHYECKOM IIOCTPOECHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3aumHOe pacrnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMUECS, MapaJUICNbHbIE U
cKpeluBampomuecs npsmsle. llpu3Haku ckpemmBaromuxcs npsAMbIX. IlapamienpsHOCTs NpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajuIeIbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPAJUIEIBbHOCTD TPEX NMPSAMBIX,
NapajuIeIbHOCTh IPSIMOM U IIIOCKOCTHU. [lapannenbHoe U LeHTpalbHOE TPOEKTUPOBaHKE, N300pakeHUe
¢uryp. OCHOBHBIC CBOWCTBA MapaJLICIIBHOTO MPOCKTHpOBaHUs. M300pakeHne puryp B mapaienbHON
IIPOCKUMU. YIJIBI C COHAIPABICHHBIMU CTOPOHAMM, YIrOJ MEXKIYy IpPSAMBIMH B IIPOCTPaHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapayieabHbIE IIIOCKOCTH, CBOMCTBA MapajuIeIbHbIX INIOCKOCTEH.

[Ipocrelie mnpocTpaHCTBEHHblE (GUIYphl Ha IUIOCKOCTH: TETpa’lp, NapajuleenuIies,
IIOCTPOCHHUE Ce4YeHUU. lleprneHauKyIIpHOCT NPSIMON M IUIOCKOCTH: NEPIEHIUKYISAPHBIE MpPSMBIE B
IIPOCTPAHCTBE, IpsAMBIE  MapajulelbHbIE W NEPHEHAMKYJSIPHBIE K  IUIOCKOCTH,  IIPU3HAK
MEPIEHIUKYJSIPHOCTH IPSMOM M IIOCKOCTH, TEOpEMa O MNPSIMOW MNEPIEHIUKYISIPHOU IUIOCKOCTH.
OproronanbHOe IpoeKkTupoBanue. [leprneHuKynsp 1 HaKJIOHHBIE: paCCTOSHUE OT TOYKH J0 MJIOCKOCTH,
paccTosiHue OT MPSAMOM 10 IUIOCKOCTH, MPOEKUMsI (QUIypbl Ha IUIOCKOCTh. [lepneHauKymsipHOCTb
IIJIOCKOCTEM: MPHU3HAK MTEPIEHIUKYISIPHOCTH ABYX IUTOCKOCTEN. Teopema o TpéX neprneHuKymasapax.

VYIubl B IPOCTPAHCTBE: YroJl MEXKAY MPSAMON U IUIOCKOCTBIO, JBYTPAaHHBIM yroJl, JIMHEWHBIN
yroil JByrpaHHOro yria. TpéxrpaHHbli W MHoOrorpansble yribl. CBOHCTBa IUIOCKHX YIJIOB
MHoOrorpaHtHoro yrija. CBoHcTBa IJIOCKMX U JABYI'PAaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpanHuku

Buzbl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. IIpuszma: n-yroiapHas npusMma, npsmas u
HaKJIOHHAs TNpU3Mbl, OOKOBasi M MOJHas MOBEPXHOCTh Npu3Mbl. llapamenenunen, mpsMOYroJbHBIM
napajuleJienunes] U ero cpoicrsa. Kparuaiilme myTM Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema
Oinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupamuna: n-yronbHas nupamuja, NpaBUIbHAs U
yceu€HHas nupamuibl. CBoiicTBa péoep 1 OOKOBBIX I'paHel MPaBUIIbHOM MUPAMHIBI.

IIpaBuiibHBIE MHOTOI'PaHHUKH: NpaBWIIbHASL NPU3Ma M MpaBUiIbHAs NMHUpaMuia, MpaBUIbHAS
TpeyrojipHas MNUpaMuAa W [paBUIbHBIA  TeTpa’np, KyO. IlpencraBieHne O MpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTa3p, JOAEKAdIP U UKOCABP.

Brruucnenune »ieMeHTOB MHOTOTPAHHHKOB: péOpa, auaroHanw, yribl. [lmomanbs GokoBOM
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSMOW IMPHU3MBI, IUIOMIAJh OCHOBaHMH, TeopemMa O OOKOBOMU
MOBEPXHOCTU MpsMOM mpu3Mbl. [lomans OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH TPaBUIILHOU
MIMPaMM/Ibl, TEOPEMA O IUIOIIAIN YCEUEHHONW TUPaMHU/IBI.

CumMMeTpHs B IPOCTPAHCTBE.



DONEeMEHTBl CUMMETPUU IPaBWIBHBIX MHOIOIpaHHUKOB. CHMMETpUS B IPaBHWIBHOM
MHOTOTPaHHUKE: CHMMETPHS NapajUIeNIeNUNed, CHUMMETPUsS MPABWIBHBIX MPHU3M, CHUMMETpUS
MIPaBUJIBHON TUPAMUIBI.

BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIECHHbIE U IPOTUBOIOJIOKHO HAIPaBICHHBIEBEKTOPbI. PaBEHCTBO BEKTOPOB.
JIelCTBUS C BEKTOPaMH: CJI0)KEHUE U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKECHHUE
BeKTOpa Ha yucio. CBolcTBacIOKEeHUsI BEKTOpoB. CBOMCTBA YMHOXEHUSI BEKTOpa Ha yucio. Ilonsatue
KOMIUIaHapHble BEKTOpbl. lIpu3Hak komiutanapHocTH TpE€x BekTopoB. I[lpaBmiio mapamienenunena.
TeopemMa 0 pa3yioKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOopaM. lIpsmoyronpHas cucrema
KoopauHar B mpoctpaHcTBe. Koopaunatel BekTtopa. CBsi3b  MEXAYKOOPAMHATAMM BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BekTopaMu. CKalIIpHOE ITPOU3BEAECHNUE BEKTOPOB.

COJAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS» 11 KJIACCE
Ha 6a30BoM ypoBHe:

Tema BpanieHus

HunuHapuyeckass MNOBEPXHOCTb, 00pa3ylollMe IWIMHIPUYECKON IMOBEPXHOCTH, OCh
LHMIMHJPUYECKON MOBEpXHOCTH. LlMnHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yrolias U OCb,
iouaib 00KOBOM M MOJIHON OBEPXHOCTH.

Konuueckas moBepxHOCTh, 00pa3yroline KOHMYECKO MOBEPXHOCTH, OCh U BEpUINHA

KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHWE W BepIIMHA, 00pasyionias U OCh, IUIOMIAlb OOKOBOU U

MOJTHOM MOBEPXHOCTU. Y CEUEHHBINH KOHYC: 00pa3yIolIie U BHICOTA, OCHOBAaHUS 1 OOKOBAs TOBEPXHOCTb.

Cdepa u map: neHtp, paamyc, TUaMeTp, IUIOIIAAs MOBEPXHOCTH cdepbl. Bianmnoe

pacnosoxkeHue cepsl U MI0CKOCTH, KacaTelbHasl INIOCKOCTh K cepe, muiomaas cheprl. M3o00pakenue
TeJ BpallleHHUs Ha IJI0CKOCTH. Pa3BépTka IMIMH/pa U KOHYCA.

KomOunHanmu e BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMTHUCAHHBIA OKOJIO cephl,
cdepa, BMcaHHas B MHOTOI'paHHMK, WK Telo BpaieHus. [lonsatue 06 o0béme.

OcHoBHBIE cBOMCTBAa 00BEMOB Tell. Teopema 00 00BbEME MPSIMOYTOIBLHOTO MapasuIesenuIe/ia
u cineacTBus u3 He€. O0bEM UIUHIpa, KoHyca. OO0BEM mapa U Miomas chepsl.

ITonoGHble Tena B mpocTpaHcTBE. COOTHOLIEHHMS MEXIY IUIOLWIAJIMU TOBEPXHOCTEH,
0o0BEMaMu MOAOOHBIX TET.

Ceuenuss wmwinHApa (MapajuledbHO W NEPHEHAUKYISIPHO OCH), CEYEHHS  KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUECHUs 11apa.

BekTopbl M KOOpIWMHATHI B MPOCTPAaHCTBE BEKTOp Ha IUIOCKOCTH W B IMPOCTPAHCTBE.
CnoxxeHre M BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. PasnokeHne BekTopa mo TpEM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio napannenenumnesa. Pemenue 3agay, cBI3aHHBIX C MPUMEHEHUEM
MPaBWJI IEUCTBUN C BEKTOPAMH.

[IpsmoyronbHas cuctemMa KoopauHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. IIpocreiimue
3aJjauu B KOOpJAMHATax. YTOJI MeXAy BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. Bbruncienue
YIJIOB MEXIy TMpsAMBIMH UM IUIOCKOCTSAMH. KoOOpAMHAaTHO-BEKTOPHBIH METOA TpH  pEHICHUU
reOMETPHUECKUX 3a/1aY.

Ha yriy0jienHom ypoBHe



Tena BpanieHus.

[lonsTus: I1MIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKash IOBEPXHOCTh, cdepuyeckas
MIOBEPXHOCTh, OOpasyromue noepxHocredl. Tema BpamieHHs: UMIMHADP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3aumuoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka munmuHapa u koHyca. Cummerpus chepsl u
miapa.

O06bEM. OcHoOBHBIE CcBoOKMCTBa 00BbEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIBLHOTO
napajuiesienunena u cienctus u3 He€. O0bEM NpsAMOil M HAKIIOHHOM MPU3MBI, HUIUHAPA, TUPAMUIbI
u KoHyca. OOBEM 11apa U MIapoBOT0 CETMEHTA.

Komb6unanmu ten BpamieHus 1 MHOrorpaHHukoB. [Ipu3mMa, BnucanHasi B IHJIMHAP, ONMCAHHAS
okoJjo mumHApa. [lepecedenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u chepsl III0CKOCTBIO.
[ToHsAITHE MHOTOTPaHHUKA, OTIMCAHHOTO OKOJIO c(epbl, chepbl, BNUCAHHONW B MHOTOTPAHHUK HIIU TEJIO
BpalllCHUS.

[Tnomane MOBEpPXHOCTH UWJIMHIpA, KOHyca, Iwiomanb chepel u e€ dacreil. [logobue B
npoctpanctBe. OTHOIIEHHE 00BEMOB, IUIOMIaeH moBepxHocTel mogooHbIX (uryp. [IpeobpasoBanue
nonobusi, roMmoTerus. PelneHuwe 3amad Ha IJIOCKOCTH C HCIIOJIB30BAHHEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB U TEJI BPAILlEHUs: CEYEHMsI LIMIIMHpa (apajuIeIbHO U
NEPIEeHIUKYJIIPHO OCH), CEYeHUs KOHyca (IapauieIbHOE€ OCHOBAaHUIO U NPOXOJsIIee dYepes
BEPILKHY), CEYEHMs IIapa, METOJbl IMOCTPOCHHS CEUYEHUH: METOJ CIIeJJOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILEH MIIOCKOCTH.

BexTops! 1 KOOpAMHATHI B TPOCTPAHCTBE.

Bekropsl B mpoctpanctBe. Omnepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHuUdA. [IpsMoyronbpHas cucTteMa KOOpIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. Pasnokenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOpPHBIH METOJ IpHU
peLIeHUH TEOMETPUUYECKUX 3a/1a4.

JIBUKEHUS B TPOCTPAHCTBE.

JIBrxenus npoctpaHcTBa. OtoOpakenus. JBrwkeHus u paBeHCTBO ¢uryp. OOmume cBoicTBa
JIBW)KEHUW. BHIbl IBWKEHUI: MapajuledbHbIA TEPEHOC, UEHTpajJbHAs CHUMMETPUsSA, 3€pKajlbHas
CUMMETpUs, TOBOPOT BOKPYT npsiMoii. [IpeoOpa3oBanus nogodus. [psmas u chepa Ditnepa.



TEMATHUYECKOE INTAHUPOBAHUE YYEEHOI'O KYPCA T'EOMETPUA
10 KJIACC YTJIYBJIEHHBII YPOBEHD

KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 BBeneHue B ctepeoMeTpuio 23 1
2 B3aumHoOe pacnosnoxeHue npsMbix B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb IPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBI U pacCTOSTHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 HOBTOPCHI/IG, 00o0111eHNe U cucTeMaTH3alus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




TEMATHUYECKOE INTAHUPOBAHUE YYEEHOI'O KYPCA T'EOMETPUA

10 KJIACC BA30BbII YPOBEHb

KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
1 BBenenne B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 HepneH)mIEyns{pHOCTb MPSIMBIX U 12
MJI0CKOCTEN
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




TEMATHUYECKOE INTAHUPOBAHUE YYEEHOI'O KYPCA T'EOMETPUA
11 KJIACC VI'JIYBJIEHHBIN YPOBEHbD

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
Ne i/ I;;;?;Z':f;::me PAACITOB M TEM Beero Kontposbubie IIpakTnueckue f)ltl')p[l)(zl::) OOBBaI?l‘I:.?IbeI e
padoThI padoThI pecypebi
1 AHanmuTnyeckasi FeOMETPHs 15 1
5 [ToBTOpCEHME, 060611.[6HI:I€ u 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpEHwUeE, 0606H.IeHlfe u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA T'EOMETPHSI
11 KJTACC BA30BbI YPOBEHbDb
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM udponbie
Ne i/ IpOTpaMMBL pasi Beero Kontposbusbie IIpakTuueckue S% p?::) oBAT eJ)'ILHbI e
padoTbI padoThbI pecype
1 Tena BpaieHus 12
2 OOBEMBI TET 5 1
3 BekTops! M KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHuUeE, 060611.[€HI:I€, 7 1
CHUCTEMaTH3aIs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0




Ne
n/n

ITOYPOYHOE ITNTAHMPOBAHUME KYPCA 'TEOMETPHUA
10 KJIACC YTJIVBJIEHHBII YPOBEHb

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, TTAPAJUICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
MepeceKaroIrecs npsimasi U II0CKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsATHS: IepeceKaroIumecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi v MIOCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHEe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

KoauuyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchI

MHororpaHHUKH, H300paKeHHe IPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus n3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.




O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.
N300pakeHne nepecedeHust moIydeHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CCUCHHI Pa3HBIMH IIBETAMH

11

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300pakeHue nepecedeHust moIydeHHbIX
IJIOCKOCTEN. PackpamBaHue MOCTPOEHHBIX
CCUCHHI Pa3HBIMH IIBETAMHU

12

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noIy4eHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUEHUN Pa3HBIMU IIBETAMU

13

14

15

16

17

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noTydeHHbIX
I10cKkocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU I[BETAMU

Mertoa cnesoB AJist MOCTPOSHUS CeUEHU

Merton cresoB AJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

Merton cresioB IJist TOCTPOSHUS CEUSHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alACh 1aroB
IIOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue




19

BBIHOCHBIX YepTeKel U 3aIluch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

20

21

22

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YepTEXKeH U 3aIlucCh I1aroB
MOCTPOCHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [lomobue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

23

Kontponbnas pabota "AKcHOMBI
|y p
crepeomerpun. Ceuenuns"

24

25

B3aumHoOe pacrosnoxeHue npsmbIx B
npoctpancTBe. CKpelBarouecs npsmele.
IIpu3Haky CKpEIMBAIOIINXCS MPSMBIX.
[TapamtenpHbIe NpsIMbIE B IPOCTPAHCTBE

Teopema o CyllIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapaienbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeXKAaIllel Ha JaHHOUN
npssMoi. Jlemma o nmepecedeHnun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

26

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MapajuieabHbIX IpsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.




28

29

30

31

N3o0paxenue pa3Hbix Guryp B
NapaJUIEIbHON IPOEKIINH

[MenTpanbHas nmpoekuus. Yroi ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJ MEXAY
IIPpsAMBIMHA

3agauu Ha JOKA3aTeNbCTBO U UCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSAMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCT NPSMOMN U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
[apajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU MPSMON U
IJIOCKOCTH

I'eomeTpuueckue 3aaun Ha BBIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKe U
MapaJyIEIBLHOIO IPYrou npsmoil. Pacuér
OTHOIIEHUU

33

34

[TapannenpHas npoekuys, IPUMEHEHNE AJIs
MIOCTPOEHHUSI CEYeHHH KyOa U
napayuienenunena. CpoicTsa
napajuiesienune1a u Npu3Mbl

[TapannensHele ockocty. [IpusHaku
NapaJUIeIbHOCTH JBYX INIOCKOCTEN

35

TeopeMa 0 MapaJUICIbHOCTU U
CANHCTBEHHOCTH ITJIOCKOCTH, npoxom{meﬁ
4YCpe3 TOUKY, HC NPUHAMJICIKAI[YIO JIaHHOM
MJIOCKOCTH U CJICACTBUS U3 HEE

36

CaolicTBa napajuiebHBIX IJIOCKOCTEH: O
IapaJuIeIbHOCTH IIPSAMBIX IIEpECEUECHU IIPU
nepeceyeHny JIByX MapajijiesbHbIX




IJIOCKOCTEH TpeThen

37

CBoiicTBa MapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKJIIOUEHHBIX MEX]Ty NMapalIeIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JIBYMsI MTapaJlJICIbHBIMU NIOCKOCTSMHU

38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

44

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napajuiesienumnesa

Beruucnienue JUinH 0Tpe3KoB B KyOe U
IPSIMOYTOJIbHOM IapaJuIeIIeUIIE e

[IepneHUKyYISIPHOCTH NPSAMOM U TUIOCKOCTH.
[Ipu3Hak neprneHaAuKyJIApHOCTH IPSIMON U
IIJI0CKOCTH

[IepneHuKyISIPHOCTD NPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHAUKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

45

46

47

IInockoctu u NEPNCHAUKYIAPHBIC UM
IMpsAMBIC B MHOT'OI'paHHUKaXxX

[1110CKOCTH ¥ NEPIIEHIUKYIISPHBIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX
[Tepnennukynsap n HaknoHHad. [loctpoenne
NEPIEHIUKYIISIPA U3 TOYKH HA NIPSIMYIO

48

Ilepnennukynsp u HakinoHHasd. [loctpoenue
NEPIECHIUKYIIAPA U3 TOYKH Ha MPAMYIO

49

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas




u oOpaTtHas)

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

50 1
u oOparHasi)
o1 VYroa Mexay CKpelMBarOIUMHUCS TPSIMbIMU 1
52 [Touck neprneHANKYISIPHBIX MPSIMBIX C } 1
MIOMOILBIO NEPIEHIUKYIISPHBIX INIOCKOCTEH
53 OpTOroHaJIbHOE MMPOCKTUPOBAHKE 1
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 MPaBUIILHON TTUPAMHJIBI C TIOMOIIIBIO 1
OPTOTOHAJILHOM MPOEKIINH
[TocTpoenne ceueHuit Kyoa, IpU3MBI,

55 MPaBUIILHON TUPAMHKJIBI C TIOMOIIIBIO 1
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 miockocTH. [Iimockoctn cummerpuil B 1
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUH

58 HpaBI/IJ'IBHI:Ie MHOTOrpaHHuKu. Pacuér 1
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

59 HpaBI/IJ'IBHfile MHOTOrpaHHUKHU. Pacuér 1
pPacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH
CriocoObI OIYCTHTD EPIICHIUKYIISPHI:

60 CUMMETpHUS, CABUI TOUKHU IO NapaljIeIbHON 1
IpsIMOI

61 Cnsur o HenapannemzHoﬁ IPsIMOH, 1
M3MEHEHHE PACCTOSHUM
Konrtponsnas padora "B3anmuoe

62 pacrioyio’keHue MPSIMBIX U TUIOCKOCTEH B 1
nmpocTpaHcTae”
[ToBTOpEHUE: yroy MexIy NpsSMbIMU Ha

63 MIJIOCKOCTH, TPUTOHOMETPHS B 1

IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA




KOCHHYCOB

64

[ToBTOpEHME: YrOa MEXKIY
CKPEUIUBAIOIIMMHUCS PSIMBIMH B
MIPOCTPAHCTBE

65

66

I'eomeTprueckue METObI BEIUNUCICHMS yIila
MEXIy NPSMBIMU B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

68

69

70

[lepnenaukynspusle miockoctd. CBONCTBa
B3aMMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IIPSIMOM IepeceUeHus IByX
IJIOCKOCTEN MEepIEHAUKYIISIPHBIX TPEThEU
IIJI0OCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuieJIienunena

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
NapaJuleJICIUIENa U CIEICTBUE U3 HEE

71

CTCpCOMeTpI/I‘-ICCKI/IC U IPpUKJIIaIHBIC 3a/1a4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MPAMBIX U IIJIIOCKOCTH

72

HOBTOpCHI/ICI CKpPCIIMBAIOIIHECCS TPAMBIC,
nmapalyICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapasnienbHbIX IIOCKOCTEH Ha
CKPEUIMBAIOIINXCSA MPSMBIX, PACCTOSIHUE
MEXy CKPEIIUBAIOIITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAITUSIX

74

PaccrosiHre OT TOYKH JI0 MJIOCKOCTH,
paccTostHAe OT MPSMOM JI0 TUNTIOCKOCTH

75

Brrunciienue pacCTOsSTHUN MEXITY
CKpCHIMBAOIIUMUCAH ITPAMBIMHU C ITIOMOIIBIO
MEPIEeHIUKYISIPHOM MJI0OCKOCTH




TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,

76 TEOpPEMbI KOCUHYCOB U CUHYCOB JUIs .
TPEXTPAHHOTO yIyia

27 DneMeHTHl CPepruIecKoil reOMETpUH: 1
reo/ie3nyecKe JMHUU Ha 3eMIie

78 KontposnbHas padota "Y1ibl 1 pacctossHus" 1

79 CI/ICTeMaTI/I:%au”I/I;I 3HaHUM "MHOrOrpaHHUK U 1
€r0 JIEMEHTHI

80 [Tupamupa. Bunsl nupamua. [lpaBunsHas 1
nupaMua

81 [Ipusma. [IpsAmast 1 HAKJIOHHAS IPU3MBI. 1
[IpaBuibHas npu3Ma

82 [Ipsimoit mapasuienenunesn, NPSAMOYToJIbHbINR 1
napajuienenunesa, Kyo

83 Brimykiieie MEOTOTpanHuKH. Teopema 1
Olinepa
Beinykisie MHOrorpannuku. Teopema

84 Oiinepa. [lpaBunbpHbIe U NOMYNIpaBUIbHBIE 1
MHOTOI'PaHHUKHU

85 KonTtposnbHast pabota "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOpA HA MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBwiio napamienenunena 1

90 YMHOK€EHHE BEKTOpa Ha YNCIIO0 1

91 PasnoxxeHue BekTopa 1o GaSI/ICX TPEX 1
BEKTOPOB, HE JISKAIIUX B OAHOHN MJIOCKOCTH

92 CkansipHOE TIpOU3BEICHUE 1

93 Brruucrienue yria Mex. 1y BEKTOpaMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1




95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
98 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
99 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1 1
101 HToroBasi KOHTpOJIbHAS padoTa 1 1
102 O0001IeHNEe U CHCTeMAaTH3alns 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

ITOYPOYHOE ITNTAHMPOBAHUE KYPCA 'TEOMETPUA
11 KJIACC VI'JIYBJIEHHBIN YPOBEHbD

KosmmuecTBo yacos DJIeKTPOHHbIE
ara nudposbIe
Nen/m | Tema ypoka KouTpobHbI IIpakTHyeckn A
yp Bcero 0 p po ¢ p P ccKme u3ydeHusi  oOpa3oBaTeibHbIE
a0doThl abdoThl
p p pecypchbl

IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
1 Ha TJIOCKOCTH U B MPOCTPAHCTBE"
2 IToBTOpenue temsl "CkansgspHoe 1

IIPOM3BEICHAE BEKTOPOB"
3 [ToBTOpenue Temsl ""Bpranciienue yria 1

MEX/1y BEKTOpaMH B IPOCTpaHCcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1

IIPOXOAIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1

YPaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeieHue 1
8 JluneliHbIe HEPABEHCTBA, INHEHHOE 1




IIPOrpaMMHUpPOBAaHUE

JInHeliHbIE HEPABEHCTBA, JIMHEHOE

; MIPOrpaMMHUPOBAHHE

10 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEXY NPSIMbIMH B MHOTOTPaHHUKAX

11 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEX/y TJIOCKOCTSIMH B MHOTOTpaHHUKAX

12 ®dopmyna pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOP/AMHATaX

13 HaxoxaeHnue paccTosHUI OT TOYKH 10
TIJIOCKOCTH B Ky0Oe

14 Haxoxnenue paCCTo;IHm:I OT TOYKH JI0
MIJIOCKOCTH B IPABUJILHOM MUPAMU/JIE

15 KOHTpOHB}'I'aﬂ pabora "AHanutuyeckas
reoMeTpus

16 CeueHust MHOTOTPAaHHUKOB: CTaHIapTHBIE
MHOT'OTPaHHUKH

17 CeueHrst MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOTPAaHHUKOB: CTaH/IapTHBIE

18 IIJIOCKOCTH, MIEPECEUEHUs MPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsSIMbIE U TIJIOCKOCTH:
napajuiesbHbIe CEUeHUS

20 Hapa.gnenbﬁme NpAMBIE 1 ILIOCKOCTH:
pacuéT OTHOIIEHUMI

21 [TapannenpHble NPSAMBIE U TUIOCKOCTH: YTJIbI
MEXy CKpEIIMBAIOIIUMUCS PSIMBIMU
[TepnenguKynsipHBIEC TPSMBIE U TUIOCKOCTH:

29 CTaH/aPTHDIE Mapbl EPICHANKYIIAPHBIX
IJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOT'OTPaHHUKOB

23 [lepnenaukynsipHble TPSIMbIE U TIOCKOCTH:

TeopeMa O TPeX MepIeHIUKYIsIpax




24

[lepneHquKyIsIpHBIE IPSAMBIE U INIOCKOCTH:
BBIYHMCIICHMS JJIMH B MHOIOTPaHHUKAX

25

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOopMyIIBI IS TUTOIACH, COOOpaKEeHUs
noxoous

26

[ToBTOpEHME: MIIOMIATN MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
noxoous

27

[ToBTOpEHUE: MIIOIA 1 MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIAICH, COOOpaKEHUS
noxoous

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00Us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIIA 1M TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00Us

30

KonrtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOIPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napajiesenumnena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUH yTia

33

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuiesienuneaa

34

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMa PSIMOYTOJILHOTO
napajiesenuena

35

O0BEM npsIMOI IPU3MBI

36

CrepeoMeTpHuuecKue 3a7jauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOMN MPU3MBI

37

[TpukiagHble 3a1a4u, CBSI3aHHbIE C 00bEMOM




IIPSIMOM ITPU3MBI

Brruucienue 00bEMOB TEJI ¢ IOMOIIBIO

38 onpenenéHHoro uaTerpaia. OobéM
HAKJIOHHOM ITPU3MBbI
Brruncnenne 00bEMOB Tel ¢ TOMOIIbIO

39 onpeaenéHHoro uarerpana. O0bpém
MTAPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

a1 dopmyna o0béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

42 CrepeoMeTpuyeCcKre 3a]]a4u, CBS3aHHBIE C
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeoMeTpuyeCcKre 3a7auu, CBSI3aHHBIE C
o0BbEMaMK MUPaMUIbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Tpumenenne o0bEMOB. Boruncienne
PacCTOSHUS J0 TUIOCKOCTH

47 Kontponbras padota "O0bEM
MHOTOrpaHHHuKa"
[unHapudeckas MOBEPXHOCTD,

48 o0pa3yrolne UIHHIPHIECKON
MTOBEPXHOCTH

49 Hunuaap. [Ipsamoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH IIUIHHIPA

50 Konunyeckast noBepXHOCTh, 00pa3yromniue
KOHUYeCcKoi moBepxHocTh. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,

HapaHHCHLHOfI IIJIOCKOCTH OCHOBAaHUA




Yceuénnplii konyc. M300paxeHne KOHyCOB

52 U yCeYEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOM
MIOBEPXHOCTHU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
MOBEPXHOCTU KOHYCa
CrepeoMeTpuyecKue 3aaud Ha

55 JI0KA3aTeJIbCTBO M BEIYUCIICHHUE,
MIOCTPOCHHUEM CEUYECHUH IIMINHIPA, KOHYyCa
CrepeoMeTpuyecKue 3aaud Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
MIOCTPOCHHUEM CEUECHUH IMINHIPA, KOHYCa

57 [TpuknaaHbie 3a1a9u, CBSI3aHHBIE C
LIHHIPOM

58 [TpuknaaHble 3aa9M, CBSI3aHHBIE C
[IAJIAHIPOM

59 Cdepa u map
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdeps! miockoctsto. Bua n
n300paxkeHue mapa
[lepeceuenue cdepsl U Mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps! miockocteo. Bug n
n300pakeHue napa

62 YpaBIEeHI/Ie cdepsl. [Tnomans chepst u eé
qacrei

63 Cummerpus chepsl 1 mapa
CrepeoMmeTprieCcKHe 3a1a4u Ha

64 JI0Ka3aTeIbCTBO U BBHIYUCIICHHE, CBSI3aHHBIE
co cdepoii u mapom, MOCTPOSHUEM UX
CEYEHMH TIOCKOCTHIO
CrepeomeTpuueckue 3aa4u Ha

65 JI0Ka3aTeNIbCTBO U BBIYMCIIEHUE, CBSI3aHHBIE

co cthepoli u mapoM, TOCTPOCHUEM UX




CEUYEHUHN MIIOCKOCTBIO

66

[TpuknanHeie 3a1a4m, CBsI3aHHBIC CO chepoi
U I1apoM

67

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
og00ust

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalliCHUA U
MHOTI'OIrpaHHUKOB

69

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaiieHus"

71

KonTponbhast padota "Tena u noBepxHOCTU
BpaiieHus"

72

O06wém nununapa. Teopema 06 00bEME
MMpsAMOro qUJIMHApPA

73

Brruncienue 006EMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. O0bEM KoHyca

74

[Tnomaau 60KOBOI U MONHOM MOBEPXHOCTH
KOHyCa

75

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76

[Ipuknagueie 3agaun mo Teme "OOBEMBI
JI0IA 1M TOBEpXHOCTEN Ten"

77

OO6béM 1m1apa ¥ mapoBoro cekropa. Teopema
00 00béme mapa. [Tnomane cheps.
CrepeoMeTpHUyecKue 3a7jauu, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB T1apa, IMapoBOTO
CETMEHTA U IIapOBOI'0 CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa u
wionaapio cepbl. COOTHOIICHUS MEXKIY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH




HOI00HBIX Tell

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeoMeTpHuueCcKre 3a7a9u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB T U ILJIOIIAACH
IMOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHus npoctpancTBa. OTOOpaKeHUS.
JIBvkeHHs 1 paBeHCTBO (uryp. Oomme
CBOICTBA ABMKEHUI

82

Bune! nBrkeHmil: mapaienbHbIN IepeHoc,
LEHTpaIbHAsi CHMMETpPHS, 3€pKajbHas
CUMMETpPHUS, TOBOPOT BOKPYT MPSIMOIA

83

[IpeobpazoBanus nomoodus. [Ipsmas u chepa
Olinepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha IPUMCHCHUEC
JABUKCHUA

85

KontponbHas pabota "BekTops! B
npocrpaHcree”

86

Ob6o06maromiee noropeHue 11 noHATU 1
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucremaru3anus 3HaHui: "[lapamiensHOCTD
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE"

87

Oo6o06maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
mpocTpaHcTae”

88

O6o6mmatomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

89

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeT0J10B Kypca reomerpun 10-11 knaccos,




cucreMaru3anys 3Hanuii: "O0bem
MHOTOI'paHHUKa"

90

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOrOrpaHHuKa"

91

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xinaccos,
cucreMarusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 kinaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93

Wrorosas koHTpoJibHasE paboTa

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIIHS
3HAaHUU

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayYKH U eé POJIb B pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

97

HcTopus pa3BUTHS CTEpEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUI

98

I/ICTOpI/IH Pa3sBUTUA CTCPCOMETPHUU KaK
HAayYKH U e€ POJIb B pa3BUTHH COBPEMECHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHi1

99

I/ICTOpI/IH Pa3sBUTUA CTCPCOMETPUU KaK
HAayYKH U e€ POJIb B pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

100

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHIA

101

HcTopust pa3BUTHS CTEPEOMETPHUH KaK




HAaYKH U eé POJIb B pa3BUTHU COBPECMCHHBIX
HNHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK

102 HAYKU ¥ €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT Ul
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

Ne
/o

[TOYPOYHOE IUTAHUPOBAHUE KYPCA TEOMETPUS
10 KJIACC BA30BLIN YPOBEHDb

Tema ypoka

OCHOBHBIE TTOHITHSA CTCPCOMCTPHU: TOUKA,
mpsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBua
M300pakeHNs Ha PUCYHKAX: H300paKeHUs
TJIOCKOCTEH, MapaieIbHbIX MPSIMBIX
(OTpe3KoB), CepeIMHbI OTpE3Ka

IlousTus: MEPECCKAOIMECH IIIIOCKOCTH,
IepeCeKarommecs npsaMas 1 rmjiIoCKOCTb

Bcero

KoJsnuyecTBo 4acoB

KonTposabHble
padoTbI

IIpakT4yeckue
padoThbI

DJIEeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

IlonsTus: NnepeceKarommecs mIoCKoCTHu,
MEPECCKAIUECS IpsAMas U IMJIO0CKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOESKIIMOHHBIX YepTerKax

HavansHbie cBeieHUS 0 KyOe U MUpaMu/Ie,
UX pa3BEPTKU U Mozenn. CeueHust
MHOT'OTPaHHUKOB

HavansHbie cBeieHUS 0 KyOe U MUpaMu/Ie,
UX pa3BEPTKU U Mozenn. CeueHust




MHOI'OI'PaHHUKOB

Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHHUU

7 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CJICICTBUS U3 HUX
[ToHsATHE 06 aKCHOMAaTHYECKOM ITOCTPOEHUH
8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CJICICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM ITOCTPOSCHUH
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CJICICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CJICICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, 1
napajuieNIbHbIe M CKPEIINBAIOIIHECs TPSMBbIC
[TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: MAPAIENBHBIC MPAMBIC B 1
MIPOCTPAHCTBE; MAPAIIETEHOCTD TPEX
IPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
13 npoctpancTse: [lapamienbHOCTh NpsSMON 1 1
IJIOCKOCTH
14 VYTIbl ¢ COHanpaBIeHHBIMU CTOPOHAMU 1
15 Yron Mexay npsiIMbIMU B IPOCTPAaHCTBE 1
16 Yros Mexay NpsIMbIMU B TPOCTPAHCTBE 1
17 [TapamiensHOCT IIOCKOCTEN: 1
napasiesIbHble TUIOCKOCTH
18 CaolicTBa napamienabHbIX INIOCKOCTEN 1
19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA 1
IUIOCKOCTH: TETpadp, KyO, napajuiesnenunesn
20 [TocTpoenue ceueHunit 1
21 [TocTpoenue ceueHunit 1




Kontponbnas padota mo teme "[Ipsmbie u

22 IJIOCKOCTH B IpocTpaHcTBe. [lapamnenbHocTh
MPSAMBIX U MJIOCKOCTEMN"

23 [lepneHIUKyYIAPHOCTD NPSMON U MJIOCKOCTH:
NIEPIEHIUKYJISIPHBIE ITPSIMbIE B IPOCTPAHCTBE

24 [IpsiMble apasensHele U
IIEPIECHIUKYJIIPHBIE K IIJIOCKOCTH

o5 [Ipsimble napasuienbHble U
MIEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

27 [Ipu3Hak neprneHaAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o npsAMoi epHeHAUKYIAPHON
IJI0CKOCTH

29 Teopema o0 npsAMON NepHIEHIUKYISIPHON
IJIOCKOCTH

30 TeopeMa 0 npsAMON NepIEeH JUKYIISAPHON
IJI0CKOCTH
[lepnieHIuKynsIp M HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKYNAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM JI0 IIJIOCKOCTH
[lepnieHIMKYNAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM JI0 IIJIOCKOCTH
[lepnieHIMKyNAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM

" IJIOCKOCTBIO




JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ

36 1
JBYTPAaHHOTO yIJia

37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi 1
JBYI'PAHHOI'O yIJia

38 [leprieHANKYIAPHOCTD MIIOCKOCTEH: NpH3HAK 1
NEPIEHANKYIISIPHOCTH JIBYX IJIOCKOCTEH

39 [leprieHAUKYIAPHOCTH MIIOCKOCTEH: MpH3HAK 1
NEePIEHAUKYJIIPHOCTH JBYX MJIOCKOCTEN

40 [leprieHANKYIAPHOCTD MIIOCKOCTEH: NpH3HAK 1
NEPIIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH

41 Teopema o Tpéx nmepneHAUKYISIpax 1

42 Teopema o Tpéx nmepneHAUKYISIPax 1

43 Teopema o Tpéx nmepneHAUKYISIpax 1
Konrtponbnas pabora no remam

44 "IlepnieH IUKYISIPHOCTD MPSAMBIX U 1
iockocTeil" u "YTIbl MEXIY IPSIMBIMU U
mockocTsMu"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC

45 STEMEHTBI MHOTOTPAHHHKA, BBITYKIbIE 1 1
HEBBITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa
MHOT'OI'paHHHUKA
[Tpu3ma: N-yrompHas Mpu3Ma; rpaHu |

46 OCHOBAHUS IPU3MBI; MIPsIMasi U HAKJIOHHAs 1
pHU3MBI; OOKOBAs U TIOJTHAS TIOBEPXHOCTh
TIPU3MBI

47 [Tapamtenenurnen, HpSIMO}'l“E)J‘IBHBIfI 1
napaJulesienuInes U ero CBoicTaa
[Mupamuma: N-yroiapHast MUpaMuaa, TPAaHA U

48 OCHOBaHHUE MUPaMHJIbL; OOKOBas U MOJTHAs 1
MIOBEPXHOCTh IIMPaMHU/Ibl; IPABUIbHAS U
yCedE€HHas MUpamMuaa

49 [IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHSATHE 1

IMPaBHUJIbHOT'O MHOT'OI'PAHHHKA; IIpaBUJIbHAA




pu3Ma  NpaBuiIbHAs MUPaAMUIA;
MpaBUJIbHAS TPEYroJIbHAS MTUpaMUaa U
MIPaBWIbHBIN TeTpadip; KyO

HpeI[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX

50 MHOTOTPaHHHUKAX: OKTAdP, HOACKAIP U 1
HKOCadIp.
CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, ITPSIMOMU, TUIOCKOCTH.
51 DNeMEeHTbl CUMMETPHUH B TUPAMHUAAX, 1
napajuiesienuIne ax, MPaBUiIbHBIX
MHOTOTpaHHUKAX
50 Brruncnenue 371eMEeHTOB MHOTOTPAHHHUKOB! 1
pEOpa, MuaroHam, yribl
[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
53 MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATh 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MTOBEPXHOCTHU MPSIMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABMIILHOMN MUPaAMUJIBbI, 1
TeopeMa O IIIOMIAIH OOKOBOI MMOBEPXHOCTH
YCEYEHHOU MUPAMUIBI
55 ‘ISOHTpOHLHa}I paborta mo Teme 1
MHororpanHukn"
56 [TonsaTne 06 00BEME 1
S7 O6bEM upaMuIbl 1
58 O0BEM nupamMuIsI 1
59 O0BEM TUpaMUTBI 1
60 O0BEM TUpaMUTBI 1
61 O06BEM npu3MBbI 1
62 O0BEM TTPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonrponsHas padora no reme "O0bEMBI 1

MHOTOT'PAaHHUKOB"




[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
65 3Hanuil. [loctpoenue ceueHwuii B
MHOTOTPaHHHKE

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXIY
66 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOM, OT
TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEITUBAIOIIUMHUCS TIPSIMBIMA

67 Hroroast koHTpoIbHAs paboTa

IToBTOpenue, 0000IIeHNE CUCTEMAaTU3ALUS
3HaHUU. BelUncCIEeHNE yIi0B: MEeXAY

68 CKPEILMBAIOIUMUCS IPSIMBIMHU, MEXKIY
IIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXAY IUNIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

[TOYPOYHOE IUTAHUPOBAHUE KYPCA TEOMETPUS
11 KJIACC BA30BbIM YVPOBEHDB

KosnuecTBo yacoB DJIeKTPOHHbIE
ara uugposbie
Ne ni/m Tema ypoka KonTpoabubie | IlpakTuueckue A
yp Bcero p P p p U3ydeHusi = oOpazoBaTeSibHbIE
adoThI adoThI
pabo pabo pecypcbl

1 Cdepa u map: neHTp, paanyc, IMameTp; 1

TJIOMIA/Ib IOBEPXHOCTH Chephl

Bsaumnoe pacnionoxenue chepsl 1
2 TJIOCKOCTH; KacaTelbHas TUIOCKOCTh K 1

chepe; uiomaask chepsl
3 N3obpaxkenue cdepsl, mapa Ha MIOCKOCTH. 1

Ceuenus mapa
4 [{unmuHapudeckas TOBEPXHOCTb, 1




o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIHJIHHIAPUYECKON
IIOBEPXHOCTH

Hunmuuap: ocHOBaHUS B OOKOBast
HOBEPXHOCTb, 00pa3ykoIias U OCh; IIOLIAb
OOKOBOM U MMOJIHOW TOBEPXHOCTH

N300pakeHre NUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. CeueHus: QUIMHIpA
(MJI0CKOCTHI0, apasIeIbHON WK
NEPIEeHIUKYJIIPHOU OCH LIMJIMHAPA)

Konunueckas IOBCPXHOCTD, 06pa3y101une
KOHHYECKOM IMMOBEPXHOCTHU, OCb U BCpUINHA
KOHHYECKOM ITOBCPXHOCTHU

Konyc: ocHOBaHMe U BepIInHA,
oOpa3yrolas 1 och; IJI01aab OOKOBOH 1
MOJTHOW MOBEPXHOCTH

VY ceuéHHBIN KOHYC: 00pa3yrolue 1 BbICOTA;
OCHOBaHHUs U OOKOBasi MOBEPXHOCTh

10

N300pakeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(III0CKOCTBIO, MapajIeIbBHON OCHOBaHMIO, U
IUIOCKOCTBIO, MMPOXOJIIIEH yepe3 BEpLINHY)

11

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

12

MHororpaHHuK, OIMCAHHBIN 0KOJIO chephl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK UJTU B
TEJI0 BpallleHUs

13

ITonsatue 00 00BéMme. OCHOBHBIE CBOMCTBA
00BEMOB TEN

14

O0BEM TUIHHIIpA, KOHYCA

15

O06bEM mapa u wionmanask chepsl

16

[TogoOHbIE TENa B MPOCTPAHCTBE.
COOTHOH_ICHI/ISI Mexc,uy I1oIIaJssMnu
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI




Konrponsnas padora no remam "Tena

17 BpamieHus" u "O0bemMbI Ten" 1

18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAHHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue BekTopa 1o Tpém

21 HEKOMIUTaHapHbIM BekTopam. [IpaBuiio 1
napajuiesienunena
Pemenune 3ama4, CBSI3aHHBIX C

22 MIPUMEHCHHUEM TPABHII JCHCTBUH C 1
BEKTOpaMHU
[IpsimoyronbHas cucTeMa KOOpAUHAT B

23 npoctpancTBe. KoopamHaTel BeKTopa. 1
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 VYron mexay BekTopamu. CkansipHoe 1
MIPOU3BEICHNE BEKTOPOB

o5 Beruuciienue yrioB Mexy IpSMbIMUA U 1
TUTOCKOCTSIMHU

2% KoopanHaTHO-BEKTOPHBIM METO ITPH 1
peIIeHIH TEOMETPHYECKUX 33124

27 KonTponbHas padota no TGM?' "BexTopsl U 1
KOOP/AMHATHI B IPOCTPAHCTBE
[ToBTOpeHue, 0600IIEeHNE U

28 cucreMaru3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH
[ToBTOpeHue, 0600IIEeHNE U

29 cucreMarn3anus 3HaHuii. OCHOBHbBIE 1
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAaHUMETPUH
[ToBTOpenue, 0600IICHNE U

30 cUCTEMAaTH3ays 3HAHUNA. 3a1ayn 1

IUIAaHUMCTPUU U MCTOAbI UX PCIICHHUA




[ToBTOpeHUE, 0600IIeHNE 1

31 cUcTeEMaTH3anys 3HaHUHA. 3amauyn 1
TUTAHUMETPUH M METOJIBI UX PEIICHUS
[ToBTOpeHUE, 06001IIeHNE 1

30 cucremMaru3anus 3HaHud. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUHU

33 HToroBasi KOHTpOJIbHAsL paboTa 1

34 [ToBTOpEeHME, 0000IIEHNE U 1
cUcTeMaTu3als 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




INOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma yuyeOHOro Kkypca «BeposSTHOCTP M CTaTHCTHKa»
0a3oBOro u yriayoJeHHOTO  ypoBHA g oOydaromuxcs 10 —11 xmaccos
pa3zpaboTana Ha ocHOBe DelnepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero oOImero odpazoBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEABABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TPATUIIAN
poccuiickoro oOpa3oBanus. Peanuszanus mporpaMmbl OOECIIEUMBAET OBJIAJICHHE
KJIFOUEBBIMA KOMIIETEHIUSIMU, COCTABJISIONIMMU OCHOBY HJiIsi CaMOPa3BUTHS U
HEMPEPHIBHOTO 00pa30BaHUsl, LEITOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHSI JIMYHOCTU 00YUYarOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIii kypc «BeposiTHOCTh M cTaTHCTHKa» 0a30BOro M YIJIyOJIEHHOTO
YPOBHS SIBJISIETCSI MPOJOJKEHUEM U Pa3BUTHEM OAHOMMEHHOTO Y4eOHOro Kypca
0a30BOro ypoBHsI OCHOBHOM 1IKOJbl. Kypc mpeaHa3zHaueH aiisi GOpMUPOBAHUS Y
OOyJarolmuxcss CTaTUCTUYECKOW KYyJIbTYphl M TOHHMAaHHUS pOJIM  TEOPUHU
BEPOATHOCTEM KaK MaTeMaTHYeCKOrO0 WHCTPYMEHTa I HM3y4YeHUs CIydalHBIX
COOBITHH, BeNWYMH W mporeccoB. I[lpum wm3yueHunm Kypca oOoTramawTcs
OpPEJCTaBICHNUS Y4YallUXCsl O METOJaX MCCIEI0BaHUs HW3MEHYMBOIO MHpa,
pa3BHUBaeTCAd TOHMMAaHWE 3HAYMMOCTH W OOIIMHOCTH MAaTEeMaTHYEeCKHX METOOB
MO3HaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MUPOBO33pEHUSI.

ConepkaHue Kypca HallpaBJIEHO Ha 3aKperieHUWEe 3HAaHUM, MOITYYeHHBIX MPU
M3YyYEHUH KypCca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS3IX MEXIy HUMH Ha BAXKHBIX MPHUMEpax, CIOKETHI
KOTOPBIX TIOYEPITHYTHI U3 OKPY>KAIOIIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHEd IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIIEyIOIlMEe OCHOBHBIE cojepxaTenbHble JUHUU: «CiydaiiHble COOBITHS U
BEPOATHOCTHY, «CiTydaliHbIe BETUYMHBI M 3aKOH OOJIBIIINX YHCET.

Baxnyro dacTh Kypca 3aHMMaeT H3Y4YCHHE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO pacIpeiesieHnid U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— TIOKa3aTeIbHBIM U HOPMAJILHBIM PACTIPEICIICHUSIMHU.

Conmepxxanne muHUM «CrydailHble COOBITHS W BEPOSITHOCTH»  CIYXKUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXIy 3HAYCHUSIMU CIIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHHUS HEOOXOJMMa Kak
0a3a nns M3ydyeHHUs 3aKoHAa OOJBIIMX YKced — (yHAAMEHTaJIbHOIO 3aKOHA,



JEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzaruio. Cam 3ak0H OOJIBIIUX YHCEN MpeJiaraeTcsi B 03HAKOMUTEIbHOM
dbopMe ¢ MUHUMAaNBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIMYMHAMU,
aKIEHTUPYIOT BHHMAaHHUE IIKOJFHUKOB HA OMUCAHUM M HW3YUYEHUHM CIy4alHBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCA
MO0Ka3aTeIbHOMY W HOPMAJIBHOMY paclpeneseHUsIM, TIPU 3TOM MperoaaraeTcs
O3HAKOMHUTENPHOE U3yueHHe Marepuaiga Oe3 J0Ka3aTelIbCTB INPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha n3ydenue kypca «BeposiTHOCTB U cTaTUCTHKa» HAa 0a30BOM M Ha yTiyOJICHHOM
YpOBHE OTBOAMTCS 1 yac B HENEIO B TEUCHHE KaXKJIOTO I'ojila 00y4ueHwus, Bcero 68
y4eOHBIX YaCOB.

COIAEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBinenne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. CpenHee
apupMeTnyecKkoe, MeauaHa, HauOoJsblllee WM HAaWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCTIEPCUs U CTaHJAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CayyaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DJIeMEeHTapHbIe
coObITHs (MCX0/bl). BeposTHOCTH ciydaitHOTO COOBITHSA. BIW30CTh YacTOTHI U
BEPOATHOCTH  cOoObITUH.  CriywaiiHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
JJIEMEHTAapHBIMU  COOBITUSAIMU.  BepoATHOCTM  COOBITMII B ONBITaX  C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHNE, TPOTUBOMOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO CiyyalHOro
skcriepumenTa. @opmyria MmoaHOM BepossTHOCTU. HezaBucumbie COOBITHSI.

KomMOunaropHoe npaBuio ymHoxxkenus. IlepecranoBku u ¢dakropuan. Yucio
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnydaitnas  BenuuuHa. Pacnpenenenne  BepodTrHoctel.  Iuarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapakTEpUCTHKM  CIIyYaWHBIX  BEJIMYMH: MaTE€MaTH4YECKOE



OXXHUJAHUE, JUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. lIpumepsl mnpUMeHeHUs
MaTEMaTHYECKOTO OKHMIAHWS, B TOM YHCJC B 3ajJadaxX M3 MOBCECIHEBHOM KH3HH.
MaremaTudeckoe OXXujgaHUe OMHAPHOM CIydailHOM BeIMYMHBI. MaremaTH4ecKoe
OXXMJAHUE CYMMBl CIy4alHBIX BEJIMYMH. MareMaTH4ecKoe OXKUJAHUE U
JIACTIEPCUSI TEOMETPUUECKOTO U OMHOMHUAJILHOTO pacIpe/ieeHUH.

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, IPUPOAE U OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIIy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacripefiesieHus. 3ajiauu, NPUBOASIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue
0 HOPMAaJIbHOM PAaCIPEACICHHH.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTAaThl  OCBOCHHUSI  MPOrpaMMbl  y4eOHOTO  MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK OOYyYarolmierocs Kak akTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHMCKOTO OOIIECTBA, MPEICTABICHUEM O MaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUM, MPOIEIYpP TPAKIAHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHUEM B3aUMOJCUCTBOBATh C COITMATHHBIMU
WHCTUTYTAMH B COOTBETCTBUHM C UX (QYHKIUSAMU U Ha3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCUMCKOM TPaXKJAHCKOM HICHTUYHOCTH, YBAXKEHUS K
MPOILIOMY W HACTOSIIIEMY POCCUMCKON MAaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHKOB M POCCHUMCKOM MAaTEMATHYECKOM IIKOJIBI, K
UCITIOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTUX HAYKaX, TEXHOJIOTHIX, c(hepax SIKOHOMHUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HAHHUEM JIYXOBHBIX IIEHHOCTEM POCCUUCKOTO Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOrO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIXKCHUN HAyKU U JEATEIIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B MOCTPOEHUE YCTOMYUBOTO OYTyIIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUpPY, BKJIIOYas OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, pEHIeHUM, pacCyXACHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0POBOTO U 0€30MacHOro oOpa3a »KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO  (30pOBOE THTaHHWE, COAJaHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXA,
perymnsipHas (pu3udecKas akTUBHOCTD); PU3NYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBHON €SI TETbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TpPYIdy, OCO3HaHUEM IIEHHOCTU TPYIOJIO0HUS;, HHTEPECOM K
pa3MyHbBIM cepam npodhecCUOHATBLHOM NESITeIbHOCTH, CBA3aHHBIM C MATEMaTHUKON U €&
MPWIOKEHUSIMA, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuu u
peaNn30BBIBATh COOCTBEHHBIC >XU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTeMaTHYECKOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO HA MPOTSHKEHUW BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIIEHUM MPAKTUYECKUX 3aJ1ad4 MaTeMaTHYeCKON
HaIpPaBJICHHOCTH.

JIKOJOTHYEeCKOe BOCIUTAHUE:



cOPMHUPOBAHHOCTBIO ~ AKOJOTUYECKOM  KYJIbTYpbl, TOHHUMAHUEM  BIIUSHUSA
COILIMATIbHO-3KOHOMHUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COIMAIBHOM Cpelibl,
OCO3HAaHHEM TIJI0OATFHOTO XapakTepa SKOJOTHYECKHX Mpo0JieM; OpHeHTalued Ha
NPUMEHEHHE MaTeMaTWYeCKUX 3HAHWUW MJIs pelIeHHs 3a7ad B O0JacTH OKpY’Karolien
cpenbl, IUIAHMPOBAHUS TIIOCTYNIKOB W OIEHKA MX BO3MOXHBIX [MOCHEACTBUM s
OKPY>KaIOIEeH Cpe/Ibl.

LleHHOCTH HAYYHOTO NO3HAHMS:

c(OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHSI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKU M OOIECTBEHHOW MPAKTHKH, MOHUMAHUEM MaTeMaTHYECKOM
HAyKHU Kak c(epbl 4yeIoBeUeCKOM ACSTENbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTHU IS
pPa3BUTHS I[MBWJIM3ALMM; OBJAJCHHEM SI3bIKOM MaTEMaTUKM U MaTeMaTU4YeCKOH
KyJIBTYpOH KaK CPEJCTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBIATh MPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yabTaTbl OCBOCHHS MNPOrpaMMbl  y4yeOHOro MpeaMeTa
«MaremaTuka» XapaKTEpHU3YIOTCSI OBJIAJICHUEM YHHUBEPCAIBHBIMU HO3HAGAMENbHbIMU
0eluCmBUsAMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OeUCMEUAMU, VHUBEPCATbHLIMU
Dpe2yIAMUGHbIMU OeUCMBUAMU.

1) Vnusepcanvnvie nosznasamenwvhwie Oeiicmeus, obecneuugarom Qopmuposaue
0a308bIX KOCHUMUBHBIX NPOYECco8 o00yyarowuxcs (oceoeHue Memooo8 NO3ZHAHUS
OKpYHCaoOuieco Mupa, npuUMeHeHue 102u4ecKux, Uccie008amenbCKux onepayutl, YMeHuil
pabomams ¢ uHpopmayueii).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTUHA, OTHOLIEHUH MEXAY TMOHATUAMHU; (POPMYIUPOBATH
OINpPENEIICHUS HOHSTHUM; yCTaHaBJIUBAaTh CYILIECTBEHHBIN IIPU3HAK
KJaccu(uKaumMy, OCHOBaHUSA 11 OO0OOLIEHUST M CpaBHEHUs, KpHUTEpUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIIPUHUMATh, (dopMynupoBaTh 17} peoOpa3oBbIBAThH CYKIEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE,

e BBIBIISITH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3U U MPOTUBOPEUUS B
dakTax, NaHHBIX, HAOMIOJIEHUAX MU YTBEPKICHUSX; MpeAJiaraTb KpUTEpUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

e J€JaThb BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITEIBHO J0KA3aTEIbCTBA MAaTEMATHUUECKHX YTBEPIKICHHM
(mpsiMbIE W OT MPOTUBHOTIO), BHICTPAUBATh apPIryMEHTAIIUIO, IPUBOAUTH IPUMEPDI
U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;



BbIOMpaTh coco0 pelieHus: yueOHO! 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BBHIOMpaTh Hauboiee NOAXOMAMMNA C YYETOM CaMOCTOSITEITHLHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBarTe/IbCKHeE AeiiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHUS,
dbopMynmupoBaTh  BOMPOCH, (UKCHUPYIOIIME MPOTUBOpEUYUE, TMPodIeMy,
yCTaHABJIMBATh UCKOMOE W JTaHHOE, (HOPMUPOBATH THIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHCE,

MIPOBOIUTH CaAMOCTOSITEIFHO CIUTAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIIEI0OBaHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, IMpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBIICHUSIMH, IPOIIECCAMHU;
CaMOCTOATENFHO (hopMyTupoBaTh OOOOIICHUS W BBIBOJABI 10 pe3yibTaTam
NpOBEAEHHOTO  HAONIONEHHWs, UCCIEIOBAHMS, OIECHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIJIBUTaTh
MIPEAIOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

2)

BBEISIBIIATH Je(UIUTHl WHGOPMAIMH, JaHHBIX, HEOOXOAWMBIX JJII OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;
BBIOMpaTh MHGOPMAIMIO U3 HWCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBAThH,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMAIUIO PA3IMYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,
CTPYKTYpUpPOBaTh HWH(MOpPMAIUIO, TPEACTAaBIATh €€ B pa3IUuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HAJIEKHOCTh MHPOPMAIIMU TI0O CAMOCTOSTEIIBHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvhnvie KOMMYHUKAMU@Hble Oeticmaus, obecneuusarom

choOpMUPOBAHHOCNB COYUAILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKIECHHSI B COOTBETCTBUU C YCIOBHSIMHU U
HeasIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M IACbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 0 XOAY PELICHHUs 3a/1a4u,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3yJIbTAT;

B X0/€ OOCYXXIEHHS 3a/laBaTb BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBlI,
npoOiemMbl, pemaeMoil 3ajay, BHICKA3bIBaTh HWJEH, HAlEJICHHbIE Ha MOWCK
PELIEHHUSI; COMOCTABIISITh CBOM CYXKIECHHUS C CYXKICHUAMHU JIPYTHMX YYACTHUKOB
nuanora, oOHapyXUBaTh Pa3IMyle U CXOJICTBO MO3UILIMN; B KOPPEKTHOU (hopme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEACTABIIATh PE3YJIBTATHl PELICHUS 3a/ladd, SKCIEPUMEHTA, HCCIEI0BaHUsA,
MPOEKTa; CaMOCTOSITEIbHO BBIOMPATh (OpMAT BBICTYIUIEHHS C Y4ETOM 3a/ay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.



CoTpyaHu4ecTBo:

e TMOHMMATh M HCIOJb30BATh NPEUMYIIECTBA KOMAHIHOW M HWHAMBHUIYaTbHOM
pa®oThl MpHU pElIeHWH YYeOHBIX 3a/Jay; MPUHUMATh IIeJlb COBMECTHOM
JESITENIbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpeeniaTh
BUJIbI palbOT, JOroBapuBaThCs, OOCYX IaTh MpOILIECC M PE3yJbTaT padOThI;
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e yYaCTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCyXIeHus, oOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W HHBIC); BBINOJIHATH CBOIO 4YacTb padOTHl U
KOOPJIMHUPOBATh CBOU JEHUCTBUSI C APYTMMHU WICHAMH KOMAaHJbI, OLICHUBATh
KaueCTBO CBOETO BKJIa/a B OOUIUI MPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

3) Vuusepcanvhvie pecynamuenvle Oeticmeus, obOecneuusarom @QopmMuposaHue

CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzamnus:

COCTaBJATh IUIAH, AITOPUTM pEIIECHUs 3alayd, BBIOMPATH CIOCOO pEIIEHUs ¢
yu4€TOM HMMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEUICHUH ¢ yu€TOM HOBOM HMH(OPMALIHH.

CaMOKOHTPOJIb:

e BJAJETh HABBIKAMM MO3HABATEJIBLHOW pe(ieKcHu Kak OCO3HaHMs COBEpIIAEMBbIX
NEHUCTBUIM U MBICIUTENIBHBIX MPOLECCOB, UX PE3yJIbTATOB; BIAIETh CIOCOOaAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJII ~ Tpollecca W pe3ylbTaTa  pelIeHUs
MaTeMaTUYECKOM 3a4auu;

e TMPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTHb IPU DPEIICHUHU 3aJauH,
BHOCUTb KOPPEKTUBbI B JIE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJEHHBIX OIINOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IENH W YCIOBUAM, OOBACHATH MPUYUHBI
JOCTMKEHHUSI WJIM HEAOCTH)KCHHUS PpEe3yJNbTaTOB JACSITEIbHOCTH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

UutaTh ¥ CTPOUTH TAOTUIIHI U TUATPAMMBI.

OnepupoBaTh MOHATUSMH: CpefHee apudmeTruyeckoe, MeauaHa, HauOoJIblIee,
HauMEHbIIIee 3HAaUCHHUE, pa3MaxX MacCUBA YUCJIOBBIX JIAHHBIX.

OnepupoBaTh TMOHATUSIMU: CIYYaWHBIA JKCIEPUMEHT (OMBIT) M CIydailHOE
cOOBITHE, DIIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIA UCXO0/T) CIIy4YalHHOTO OMBITA; HAXOIUTh
BEPOSITHOCTU B ONBITAX C PABHOBO3MOXKHBIMHM CIyYalHBIMU COOBITUSMH, HAXOIUTh U
CpaBHMBATH BEPOATHOCTH COOBITUN B U3YUYEHHBIX CIyYalHBIX SKCIIEPUMEHTAX.

Haxoaute u ¢dopmynupoBaTh COOBITHA: MepeceueHue U OObEeIMHEHUE IdaHHBIX
coObITHH, COOBITHE, TPOTHUBOIOJOKHOE  JAHHOMY  COOBITHIO;  IIOJH30BaThCS



auarpaMMmamu Jisepa u GopMyIioi clioKeHHs] BEpOATHOCTEN NIPU pElIeHUH 3a7ay.

OnepupoBaTh TMOHATUSIMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
HaxOJUTh BEPOSITHOCTA C TMOMOIIBIO MIpaBUJia YMHOXEHHUS, C TOMOIIbIO JepeBa
CIy4alHOTO OTBITA.

[TpumeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHUS MPHU PEILICHUH 3a]1a4.

OnepupoBaTh MOHSATUSMH: HUCIBITAHUE, HE3aBUCUMbBIC HCHBITAHUS, CEpUs
UCIIBITAHUM, YCIIEX U HeyJaya; HaXOJUTh BEPOSITHOCTU COOBITUI B CEPUM HE3aBUCHUMBIX
UCIIBITAHUM 70 MEPBOTO YCII€Xa; HAXOJIUTh BEPOSTHOCTU COOBITUM B CEPUM UCIBITAHUN
bepnyiu.

OnepupoBaTh MOHATHUSAMU: CIydailHash BEJIMYMHA, PACIpPENECICHUE BEPOSTHOCTEW,
qyarpaMmMma pacrpeeicHus.

11 KVIACC

CpaBHUBATH BEPOSITHOCTH 3HAYEHUMN CIIyYalHOW BEJIMYMHBI 110 PACIIPENEIECHUIO WIH
C IIOMOIIBIO TUArPAMM.

OnepupoBaTh NOHATHEM MAaTEMaTHYECKOIO OXHUAAHWS; MPUBOAUTH MPUMEPHI, KaK
IIPUMEHSIETCA  MaTeMaTU4eCKoe  OXHUIAHUE  CIy4YalHOW  BEIMYMHBI  HAXOIUTH
MaTEMaTUYECKOEe OKUIaHUE 10 TaHHOMY PaCIpEACIICHHUIO.

MmeTh npencTaBieHue O 3aKOHE OOJIBIINX YHCE.

MmeTs npeacTaBieHUe O HOPMAJIIBHOM PacIpeIeICHUN.



TEMATHNYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «TEOPUA BEPOATHOCTU u CTATUCTUKA»

10 KJIACC YTJIYBJIEHHBII YPOBEHD

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne ni/m Y —— P Beero Kourpoubnble IIpakTHyeckue 5)6 p?::) oBaT eJ)Ibel e
padoThI padoThI pecypebi
1 DeMeHTHI Teopuu rpadoB 3
2 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocie10BaTeNbHBIX UCTIBITAHUI.
5) Ucnpiranusa beprnynnu. CiyualiHblii BEIOOD )
U3 KOHEYHON COBOKYITHOCTH
6 CrnyuyaiiHble BEJIMUMHBI U paclpeeIcHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA TEOPUA BEPOATHOCTHU u CTATUCTUKA

10 KJIACC BA30BBIU YPOBEHDb

KosanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/n NPOrpaMmblI b Bcero ;(;;:T[;’(:nbnme ;I;)ﬁz:)l;zmeume f)ﬁp(ill)SPOBaTe.])'leble
pecypchl
1 [IpencraBneHne JaHHBIX W OMHCATEIbHAS 4
CTaTUCTHKA
CrnyvaiiHble OBITHI U CITydaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MO>KHBIMU 3 1
3JIEMEHTAPHBIMU UCXOJJaMU
3 Onepanuu Han COOBITUSIMHU, CIIOKEHHE 3
BEPOSITHOCTEH
YciioBHast BEPOSTHOCT, IEPEBO
4 CJIy4aifHOTO OIbITa, GopMyJia MOTHON 6
BEPOSITHOCTH U HE3aBHCUMOCTB COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4
6 Cepuu nocie10BaTeNbHbBIX UCTIBITAHUH 3 1
7 CrnyyaiiHbple BeTMYMHBI U PacIpeieNIeHHs] 6
8 O06o0011eHre U cUCTeMaTU3alUs 3HAaHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA TEOPUA BEPOATHOCTHU u CTATUCTUKA
11 KJIACC VI'JIYBJIEHHBIN YPOBEHbD

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontpoabsubie IIpakTuueckue f:g;)g? OOBB:TI:J)EHH e
padoThI padoThI pecypebi
1 3aK0H OOIBIIMX YHCEI 5
2 DIJIEeMEHTHI MAaTEMaTHYCCKOM CTaTUCTUKU 6
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pacmpenesieHus ), moKa3aTelIbHOE U 4
HOPMAaJIbHOE pacrpe/IeacHus
4 Pacnipenenenue [lyaccona 2
5 CBs13bp MeX1y ClTydallHBIMH BETMYMHAMHU 6
6 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAaHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0
TEMATHUYECKOE INTAHUPOBAHUWE YYEBHOI'O KYPQA TEOPUA BEPOATHOCTHU u CTATUCTHUKA
11 KJTACC BA30BbI1 YPOBEHb
KounuecTBo yacos DJIEeKTPOHHbIE
Ne i/ I:;::;Z':’;::me PAIEIOB HTEM Beero Kourpoabubie IIpakTuyeckue gg;?l? oOBBabTIzJ)n,nm e
padoThl padoThbI pecypesI
1 MaremaTuyecKoe OKHUIAHUE CIyYalHON 4
BEIIMYHHBI
5 I[I/Icnevpcnzl Y CTaHAAPTHOE OTKJIOHEHHE 4 1
CITy4aitHOU BEJTMYUHBI
3 3aKkoH OOJIBIINX YHCENT 3 1
4 HenpepbiBHBIE CilydaliHbIe BEIMUUHBI 5
(pactipenenenus)
5) HopwmainbHoe pacnpenenenus 2 1




5 [ToBTOpEeHME, 0000IIEHNE U 19 5
CUCTEMaTU3alUsl 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
I[TIOYPOYHOE INTAHMPOBAHME KYPCA TEOPIA BEPOATHOCTHU u CTATUCTUKA
10 KJIACC YTJIVBJIEHHBII YPOBEHb
KoumnuecTBo yacos DJIeKTPOHHbBIE
Ne ni/m Tema ypoka Beero Kourpoabnble IIpakTnyeckue :)Ig[()l;l:())]:;feﬂbﬂble
padoThI padoThI pecypes
1 I'pad, cBsa3ubIl Tpad, npeacrapieHne 1
3aJ]auu C MOMOIIIbIO rpada
2 Crenenb (BaJIeHTHOCTb) BeplIMHEL. [TyTh B 1
rpade. Llenn u muKbI
3 I'padsr Ha mockocTu. [lepeBo ciydaiiHOTrO 1
JKCIIEPUMEHTA
Crnyyaiinble S9KCTIEpUMEHTHI (OTIBITHI) U
4 CIIy4aifHble COOBITUS. DJIeMEHTapHbIE 1
cOOBITHSI (MUCXOIBI)
BeposiTHOCTB cilydaliHOTO COOBITHSI.
5 BeposiTHOCTH COOBITHI B OIIBITaX € 1
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITUSIMU
BeposiTHOCTB cily4aifHOTO COOBITHSI.
6 BeposiTHOCTH COOBITHIA B OTIBITaX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
7 [Tepeceuenne, 00beTMHECHIE MHOKECTB U 1




COOBITHH, TPOTUBOIOJIOKHBIE COOBITHS.
DopMmyia CII0KEHUS BEPOSITHOCTEN

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposTHOCTEH. Dopmysa ycIoBHOM 1
BEPOSITHOCTH
YciioBHast BEPOSATHOCTh. Y MHOXKECHHE

9 BeposTHOCTEeH. Dopmysa ycIoBHOM 1
BEPOSITHOCTH

10 dopmyIia OITHOH BEpOATHOCTH 1

11 ®opmyna baiieca. HezaBucumble coObiTUs 1

12 KomOuHaTopHOE PaBUIO YMHOKEHHUS. 1
[lepecTanoBku U paxkTopuan

13 Uucno coueranmii. Tpeyronpauk [lackamns 1

14 ®opmyna bunoma HeroToHa 1
KonTponasnas padorta Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA, 1
KoMOWHaTopuka'
bunapHbIii ciiydaliHbIi ONBIT (MCHBITAHUE),

16 ycrex 1 Heyaada. HezaBucumeble 1
ucnbITanus. Cepusi He3aBUCUMBIX
UCTIBITAHUH JI0 TIEPBOT0 ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH JI0 1
IEpBOTO ycrexa

18 Cepust He3aBUCUMBIX UCTIBITAHUN 1
bepnymn

19 CrnyuaitHblii BBIOOp U3 KOHEUHOU 1
COBOKYITHOCTH

20 [IpakTuueckas paboTa ¢ UCIOIB30BaHUEM 1
AJIEKTPOHHBIX TAOJIHUII

21 Cnyualinas BenuuuHa. Pactnpenenenue 1
BEpOSTHOCTEN. [lnarpamMmma pacrpencieHus

29 Omnepanuu Haj CITy4aifHBIMU BETHYUHAMH. 1

[Ipumepsl pactipenenenuii. bunapnas




cnyqaﬁHaﬂ BCJIIMYHHA

['eomeTpuyeckoe pacnpesesieHue.

23 1
buHoMuanbHOE pacnpeneneHue
MaremaTtnueckoe 0KMIaHNUE CIIydalHON

24 BennurHBI. COBMECTHOE pacipeiesieHrue 1
JBYX CIly4alHbBIX BEIUYHMH
He3zaBucumele ciaydaiiHble BETUYHHBI.

o5 CBoiicTBa MaTEMaTHYECKOT0 OXKUIAHHUS. 1
MaremaTrueckoe OXHIaHne OMHAPHOM
CIIy4yallHOM BEIUYHMHBI
MaremaTnueckoe 0KuaHue

26 reOMETPUYECKOT0 U OMHOMHAIBHOTO 1
pacrpeaeneHui

27 Hucnepcust u cTaHAAPTHOE OTKIOHEHHE 1

28 Jucnepcust OMHapHOU citydaiiHON 1
BenMuMHbI. CBONCTBA JUCTIEPCUN
MareMaTHuecKoe 0’KUIaHue POU3BEICHHS

29 U TUCTIEPCHSI CYMMBI HE3aBUCHUMBIX 1
CJIy4yaliHbIX BEJTMYUH

30 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM 1
AIIEKTPOHHBIX TAOHUIL
Jucnepcust GMHOMUATBHOTO

31 pacripenenenus. [Ipaktuueckas padora ¢ 1
UCTIOJIb30BaHUEM AJIEKTPOHHBIX TAOIHIL

32 O06o0011eHre U cUCTeMaTU3alus 3HAaHUN 1
Kontponbhas padora Ne2: "HcnbitTanus

33 beprymm. CinyJaiiHble BETHYUHBI U 1
pacnpeneneHus"

34 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




I[TIOYPOUYHOE INTAHMPOBAHME KYPCA TEOPIA BEPOATHOCTHU n CTATUCTHUKA
11 KJIACC VI'JIYBJIEHHbBII YPOBEHbD

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4yeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

HepasenctBo YeoOrnimera. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIINX YHCEeT

HepasenctBo YeoOrniera. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJBIINX YHCeT

Hepasencto Yeobrimena. Teopema
Yeooimena. Teopema beprymnnu. 3akon
0OJBIIMX YHCET

Br160pouHBIi METO]T MCCIIEIOBAaHUIA

[TpakTrdeckas paboTa ¢ UCMOIB30BaHUEM
AJIIEKTPOHHBIX TAOJIHUIL

I'eHepasibHast COBOKYITHOCTb U CITy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLieHKa CPETHErO U
JUCIIEPCUU TeHEPaAIbHOM COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

['eHepasibHast COBOKYITHOCTb U CIydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeHETo U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
HIOMOIIBIO BEIOOPOYHBIX XaPAKTEPUCTUK

OrnieHrBaHUE BEPOSITHOCTEH COOBITHI 1O
BEIOOpKE

Cratuctuueckas runoresa. [Iposepka




MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOWCTB
M3YYEHHBIX pacupeneaeHuin

Cratuctuueckas runoresa. [Iposepka

10 MIPOCTEUIINX TUIIOTE3 C MOMOILBI CBOMCTB 1
U3YyUYEHHBIX paclpeaesIeHui

11 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM 1
JIEKTPOHHBIX TAOJIHUI]

12 [IpuMepsr! HEPEPBIBHBIX CIIyYalHbIX 1
BeNMYMH. DYHKIMS IJIOTHOCTH BEPOSATHOCTH
PaBHOMepHOe pacnipenenenue. [Ipumepst

13 3a/1a4, MPUBOJAAILIUX K T0KA3aTEIbHOMY U K 1
HOPMAaJIbHOMY pacIpeaesIeHUsIM

14 @YHKIMS ITIOTHOCTH BEPOSITHOCTH 1
II0Ka3aTeJIbHOI0 pacipeaeIeHus

15 @YHKIMS MIIOTHOCTH BEPOSITHOCTH 1
HOPMAJIbHOTO PACIIpeNEICHUS
[TocnenoBaTenbHOCTh OJMHOYHBIX

16 He3aBUCHUMBIX coObITHil. [Tpumep 3anaun, 1
IpuBOALIEH K pacupeneneHuro Ilyaccona

17 [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM 1
SJIEKTPOHHBIX TAOJIHUI]

18 KoBapranus 1Byx CilydailHbIX BEJTUYHH. 1
Koadduument koppensuuu

19 CoBMmecTHBIE HAOIIOIEHUS IBYX BEJTMUYHUH 1

20 Bo160pounblii K03hGULIHEHT KOppesiuu 1

21 Paznnune mexay J'II/IHGfIIjOfI CBS3BIO U 1
PUYMHHO-CJIEICTBEHHOH CBSI3bIO

22 Jluneitnas perpeccust 1

23 [IpakTuueckast paboTa ¢ UCIOIB30BaHUEM 1
JIEKTPOHHBIX TaOJIUI]

24 [IpencraBieHne faHHBIX ¢ HTOMOIBIO TaOIHIL 1
U IMarpaMM, olucaTelbHas CTAaTUCTHKA

25 OMBITHI ¢ PABHOBO3MOXXHBIMHU 1




DJIEMEHTAPHBIMU COOBITUSIMU

Boruncnenue BeposiTHOCTEN COOBITHI €

26
npuMeHeHueM hopMyi

Boruncnenue BeposiTHOCTEN COOBITHI €
IPUMEHEHHEM TpapUUECKUX METOOB!
KOOpPJAMHATHAS NpsAMasi, 1epeBO, 1Uuarpamma
Ditnepa

27

28 CrnyualiHble BEJIMUUHBI U paclpeaeaecHus

MareMaTtnueckoe 0)KMIaHNE CIIy4aliHON
BEJIMYUHBI

29

MareMaTtnueckoe 0KMIaHNUE CIIy4alHON
BEJIMYUHBI

30

KonTpomnpHas padora: "BeposTHOCTh U
CTaTUCTHKA"

31

Brruucnenue BeposTHoCTEH COOBITHI C
32 npuMeHeHneM (GopMyll U rpadpudecKux
METOJI0B

Boruncnenue BeposiTHOCTEN COOBITUH C
33 npUMeHeHneM GopMyIl U rpaduyeckux
METO]IOB

CiyyaliHbple BETMUHHBI U PaCIPEICIICHUS.
34 MaremaTtnueckoe 0)KMIaHNE CITy4aliHON
BEIIMYUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 1

[TOYPOYHOE INTAHMPOBAHUE KYPCA TEOPUA BEPOATHOCTU u CTATUCTUKA

10 KJIACC BA30BBIN YPOBEHDb

Ne n/m Tema ypoka

KoanuecTBo 4acoB

KonrtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcbl




[IpencTaBneHne JaHHBIX € TIOMOIIBIO
Ta0JIML ¥ IUarpaMm

Cpennee apudmernueckoe, MeiuaHa,
HanOoJIbIIIee M HANMCHBIIICE 3HAYCHUS,
pasMax, TUCrepcus, CTaHIapTHOE
OTKJIOHCHUE YUCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeuaHa,
HanOoJIbIlIee U HAUMEHbIIIee 3HAYCHUS,
pa3Max, TUCHepcusi, CTAaHJapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Cpennee apudmeTnueckoe, MeIuaHa,
HanOOoJIbIIIee ¥ HAaMMEHbIIIEE 3HAUCHUS,
pa3max, IUCIEePCHs, CTAaHIapTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB

CrnyyaiiHble S5KCTIEpUMEHTHI (OTIBITHI) U
CIIly4aifHble COOBITUS. DIeMEHTapHbIE
coOBITHSI (MUCXOIBI)

BeposiTHOCTB ciydaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITHSIMU

BeposiTHOCTB ciiy4aitHOTO COOBITHSI.
[TpakTnueckas pabota

Omneparuu HaJ COOBITHUSAMHE: ITEPECEUCHUE,
00beIMHEHNUE COOBITHI,
IPOTHBOIIOJIOXKHBIE COOBITHS. J[narpaMmbl
Olinepa

Onepanuu HaJ COOBITUSMU: TIEpEeCeUeHue,
00beTMHEHNE COOBITHI,
MIPOTUBOMOJIOXKHBIE COObITHS. [lnarpammbl
Ditnepa

10

dopmyia CI0KEHUS BEPOSTHOCTEH

11

YciioBHas BEPOATHOCTh. Y MHOKEHHE
BEpOATHOCTEM. JlepeBo cirydyaiiHOTO




OKCIICPUMCEHTA

YcnoBHas BEpOSTHOCTh. Y MHOKEHHUE

12 BeposiTHOCTEH. [lepeBo cirydaitHOro 1
JKCIIEpPUMEHTA
YcnoBHas BEpOSITHOCTb. Y MHOKEHUE
13 BeposiTHOCTEH. [lepeBo ciydaitHOro 1
JKCIIEpUMEHTA
14 ®dopmyna MOJHONW BEPOATHOCTH 1
15 ®dopmyna MoJHONU BEPOATHOCTH 1
16 dopMmyIa NOJIHON BEPOSITHOCTH. 1
He3zaBucumplie coObITUS
17 KoHTposbHas pabota 1
18 KombOuHaTopHoe nmpaBuao yMHOKECHHUS 1
19 ITepecTanoBku u pakTopuan 1
20 Yucno coueranuii 1
21 Tpeyronsauk [Tackans. @opmyna GuHoma 1
Herorona
BunapHbIif cirydaiiHbIN ONBIT (MCIIBITAHUE),
29 ycriex u Heyaada. HezaBucumele 1
ucnbitanus. Cepusi He3aBUCHUMBIX
UCTIBITAHUH JIO TIEPBOTO ycIexa
23 Cepwst HE3aBUCUMBIX UCTIBITAHUN 1
bepnymnu
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM 1
AIIEKTPOHHBIX TAOJIHUI
25 CrnyuaiiHas BelMyMHa 1
2% Pacnpenenenue BeposiTHOCTEH. J{narpamma 1
pacnpeneneHus
7 CymMa U mpou3BeieHHEe CITydaitHbIX 1
BEJIMYUH
28 CyMMa 1 IpOU3BECHUE CITyYalHbIX 1

BCJINYHUH




[Ipumepsl pactipesiesieHuid, B TOM YHCIIE

29 reOMETPUYECKOE U OMHOMHUATBHOE .

30 [IpuMepsl pactipeiesieHHid, B TOM 4UCIIe 1
TreOMETPUYECKOE U ONHOMHUAIBHOE

31 [ToBTOpEHME, O606H1€HI:I€ u 1
cUCTeMaTH3alus 3HaHUH

30 [ToBTOpeHwue, 0606meH1:16 U 1
cUCTEeMaTH3aIlMs 3HAHUH

33 Hrorosast kKoHTpoIbHas paboTa 1 1

34 [ToBTOpeHwue, 0606HICHI§G U 1
cUCTEeMaTH3aIlMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

ITIOYPOYHOE INTAHMPOBAHUE KYPCA TEOPIA BEPOATHOCTHU nu CTATUCTUKA

11 KJIACC BA30BBII1 YPOBEHb

KoanuectBo 4acoB JJIeKTPOHHBIE
ara uudposbie
Ne ni/n Tema ypoka KonTpoabubie | IlpakTuueckue A
yp Bcero p p pﬁ u3ydeHusi | oOpa3oBaTeIbHbIE
a0oThI a0oThI
pabo pabo pecypcsbl
[ToBTOpenme, 0600IIEHNE,
cuctemaruzanus 3HaHuid. CryyaiiHbie
/., Bubnmoreka IIOK
1 OIIBITHI U BEPOSTHOCTH CITyYalHBIX 1 _ 1
. https://m.edsoo.ru/430d330a
coObITHil. Ceprn HE3aBUCHMBIX
WCIIBITAaHUI
[ToBTOpeHme, 0600IICHNE,
N . bubnmoreka [JOK
2 cucremarusanus 3Hauui. Ciyyaiinbie 1 1

OIIBITBI U BEPOATHOCTHU CJ'Iy‘IElfIHBIX

https://m.edsoo0.ru/a573a292



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292

coObITuil. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpEeHme, 0600IIECHNE,
cucremarusauus 3Hauui. Ciryyaiinbie

bu6mmoreka [IOK

3 OTIBITBL M BEPOATHOCTH CILYHAMHBIX https://m.edso00.ru/07a5e861
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 06001ICHNE,
cucrtemaTusanus 3Hanuil. CioydaitHbie
4 OTIBITHI U BE Iclw[THocm I a};{mx bubmorexa LIOK
1 BCP Y https://m.edso0.ru/32bc29bf
coObIThii. Cepun HE3aBUCUMBIX
HUCTIIBITAHU N
[Tpumepsl IpUMEHEHHS] MaTEMaTHYECKOTO bubnnoreka [JOK
5 :
O’KHJaHUs (CTpaxoBaHUE, JOTEpes]) https://m.edsoo.ru/ea27084d
6 Marematuueckoe 0XKHJIaHIUE CYMMBbI bubnmnoreka [JOK
CIIy4alHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
Marematnueckoe OKHaaHue
7 F€OMETPUUYECKOTO U 6I/IHHOMI/IaJILH0ro bubmorexa LIOK
P o https://m.edsoo.ru/20de2fc2
pacrpeeneHui
Marematuueckoe 0XKHIaHNE
8 T€OMETPUUYECKOTO U 6I/IIi—IOMI/IaJ'IBHOFO bubmorexa LIOK
P o https://m.edso00.ru/17b0e769
pacnpeneneHuin
9 Hucnepcust u cTaHAapTHOE OTKIIOHCHHE bubmorexa LIOK
p ap https://m.edsoo.ru/bcc67f76
10 Hucnepcust u cTaHAapTHOE OTKIIOHEHHE bubmorexa LIOK
p Aap https://m.edsoo.ru/bf78aad6
Jucnepcuu reOMeTpu4eCcKoro u bubnnorexka [JOK
11 .
OMHOMHUAITHLHOTO PACTIPECIICHHS https://m.edsoo.ru/4b5a495e
12 [IpakTuueckas paboTa ¢ UCIOIB30BaHUEM bubnnorexka [JOK
AJICKTPOHHBIX TAOJINII https://m.edsoo.ru/a53cd884
13 3akoH OonpMx yucesn. BerOopouHsblii bubmuoreka [IOK
METOJI MICCIIEIOBAHUI https://m.edsoo.ru/94ddc34a
14 3akoH 6onpIIMX ynces. BiOopouHsIii bubnmoreka [JOK

METOJI UCCIIENOBAHUI

https://m.edsoo.ru/cf23b369



https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
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[IpakTuueckast paboTa ¢ HCIOIB30BaHHEM bubnuoreka [IOK
15 :
AJICKTPOHHBIX TAOJIUII https://m.edsoo.ru/6¢c1d11a6
bu6mmoreka [IOK
16 Hrorosas kouTposLHaz padota https://m.edsoo.ru/7e379f8f
[IprMepbl HEMPEPBIBHBIX CIyYaHBIX
17 Benn4YUH. OyHKIMSA IUIOTHOCTH bubnuoreka [IOK
pacnpenenenus. PaBHomepHoe https://m.edso0.ru/9f5h423d
pacnpeesieHne U €ro CBOMCTBA
[Tprmepsl HEMTPEPHIBHBIX CITy4alHBIX
BenM4YUH. OyHKIMSA IUIOTHOCTH bubnuoreka [IOK
18 :
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/b1c2712e
pacnpeiesieHHe U €ro CBOMCTBA
3anaun, MPUBOIAIINE K HOPMAIbHOM
19 af:ln e eJIIDeHmI([) Ig) K I/ISIpHJIOTHOCT}II/I u bubmorexa LIOK
pactipei  SPYRKI https://m.eds00.ru/97c19f59
CBOICTBa HOPMAJILHOTO PaCHpeeIICHUS
20 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM bubnnorexka [JOK
AJIIEKTPOHHBIX TAOJHUIL https://m.edsoo.ru/1f1f9ad9
IToBTOpenue, 00001IEHNE U
21 CI/ICTGNI[)aTI/ISa ust 3}?;HI/II71 OmnucarenpHas Eubmorexa IIOK
I ' https://m.edso00.ru/72953f4c
CTaTUCTUKA
IToBTOpenue, 0000IIEHIE U
22 CI/ICTGI\/II)aTI/IBaI_[I/I}I 3IEHI/H7I OnucarenpHas bubmmorexa LOK
: https://m.edso0.ru/b699ad0c
CTaTUCTUKA
[ToBTOpenwme, 0600IIEHNE 1
23 cucreMaTtu3aius 3HaHui. OTbITHI C bubnuorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fchacf9
COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucreMaTtu3aius 3HaHui. OTbITHI C bubnmuorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edso0.ru/538fd7cf
COOBITUSMHU
[ToBTOpenue, 06001IeHUE U
P ’ tens bubmmoreka [JOK
25 cucreMaTtu3alus 3HaHui. Beraucinenue

BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM

https://m.edsoo.ru/272910f5
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dbopMyI u rpadUIECKIX METOIOB
(KoOpaMHATHAS TpsMas, IePEBO,
quarpamma Jisepa)

26

[ToBTOpeHue, 0600IICHNE 1
cucTeMmarusanus 3HaHui. Berancienue
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM
dbopmy u rpadUUECKUX METOI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Ditniepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaru3anus 3HaHui. Berancienue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopmy1 u rpaduUecKIX METOIOB
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Ditniepa)

bubmuorexa [JOK
https://m.edsoo.ru/5964f277

28

[ToBTOpenue, o6odIIeHNE 1
cUCTeMaTH3alys 3HaHul. Berancienue
BEPOSATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopMyn u rpadUIeCcKIX METOIOB
(koopauHaTHas npsMas, 1epeBo,
quarpamma Jitiiepa)

bu6mmoreka [IOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpenue, 060061IeHUE U
cucreMarnsanus 3HaHui. Ciy4dailHele
BEJIMYMHBI U paclpeesieH s

bu6mmoreka [IOK
https://m.edso0.ru/00b2efb3

30

[ToBTOpenwue, 0600IIEHNE 1
cuctemaruzanus 3HaHuid. CryyaiiHbie
BCJIMYUHBI 1 pacnpe}leneHHﬂ

bu6mmorexa [IOK
https://m.edsoo.ru/lcc2df8f

31

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3alMsl 3HAaHUH.
MareMaTtnueckoe 0)KMIaHNE CITy9aliHON
BEJIMYMHBI

bu6mmorexa [IOK
https://m.edsoo.ru/aeal298c

32

[ToBTOpEeHme, 0000IICHNE 1
cucTeMaTu3alus 3HaHuH.
MaremaTuyecKoe OKUJIaHUE CITy4alHOU

bu6mmoreka [IOK
https://m.edsoo.ru/640a8ebf



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
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BCJIMYHHBI

33 HroroBast koHTpoIbHAs paboTa 1 Eggf};&f&%gﬁ}é fd6d597
34 [ToBTOpenue, o6o0IIeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3anus 3HaHUI https://m.eds00.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/0fd6d597
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

A.I'Mopakosuu, II1.B.CemenoB ;/ A.I'. MopakoBuu wu ap., nox pemaknuenr A.I'. MopakoBuu
Maremarnka: aiareOpa W Hadajga MaTeMAaTHYECKOTO  aHanmm3a, TreoMmeTpus. AnreOpa W Hadvana
MaTeMaTHYeCKOro aHaun3(0a30BbId M YIIIYOJICHHBIM ypoBHHM)A (B 2-x vacTsax) 10 kmacc Muemo3uHa
2020

Aranacsa JI.C, byry3oB B.®., Kagomies C.b. u np. MaTtemaTuka: anredpa 1 Hadajla MaTeMaTHIECKOTO
aHanu3a, reomeTpus (6a30BbIil 1 yriyonaennsiii yposuun) ['eomerpus 10-11 M. ITpocsemenue 2020
Yacte 1:A.I''Mopakosuy, I1.B.CemenoB ; Yacts 2 A.I'. MopakoBud u 1p., noa peaakuuedn A.l.
MopakoBuu

Maremaruka: anredpa u Hayaja MaTeMaTH4eCKOIo aHaiu3a, reoMeTpHs.
Anrebpa W Havasia MaTeMaTHYeCKOro aHanu3a (0a30BBIA M yriIyOJeHHBIH YpoBHHM) (B 2-X 4YacTsX)
11 kmacc Muemozuna 2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Envnag komneknud [udbposbix O6pasoBaTenbHbix Pecypcos (school-collection.edu.ru)



http://school-collection.edu.ru/catalog/search/?text=%D0%E0%F6%E8%EE%ED%E0%EB%FC%ED%FB%E5+%F7%E8%F1%EB%E0.+%CE%E1%FB%EA%ED%EE%E2%E5%ED%ED%FB%E5+%E8+%E4%E5%F1%FF%F2%E8%F7%ED%FB%E5+%E4%F0%EE%E1%E8%2C+%EF%F0%EE%F6%E5%ED%F2%FB%2C+%E1%E5%F1%EA%EE%ED%E5%F7%ED%FB%E5+%EF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E5+%E4%F0%EE%E1%E8&submit=%CD%E0%E9%F2%E8&interface=catalog&rubric_id=112821&rub_guid%5B%5D=e5a7e9c4-66e5-47c8-b71f-4d4f9e129d06
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