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IHosicuuTenbLHAA 3aIHCKA

Pa6ouas nporpamma no yue6HoMy npeamery «MaremaTka: anredpa 1 Hayana MaTeMaTH4eCKOro
aHanmu3a, reomeTpus» (Maremaruka) co3jana B COOTBeTCTBUHM ¢ OCHOBHOW 00pa3oBaTeIbHON
nporpamMmoii cpennero oomero oopazoanus MbOY COLL Ne50, @T'OC u pa3pabarbiBaeTcsi HA OCHOBE
TpeOoBaHUH K pe3ynbTaTaM ocBoeHHs OCHOBHOM 00pa30BaTENbHON MPOTPAMMBI CPETHETO OOIIETO
obpazoBannst MBOY COII Ne50 ®I'OC.

Jannas paGouas nmporpamma cocTapiieHa JJid U3y4eHHus MaTreMaTuku Ha yriiyOJIeHHOM ypOBHE IO
yueOHHUKaM:
Monynb «Anredpay
MaremaTrka: anredpa v Hayaja MaTeMaTHYeCKOTO aHaIn3a, reoMeTpus. AnreOpa u Hayana
MaTeMaTHueckoro ananusa. 10 kimacc: yueOHuK it 001eo0pa3oBaTebHBIX OpraHu3allyii: 0a30BbIA U
yrayonennsiit yposau. K0.M. Komsirun, M.B. Tkauésa, H.E. ®énoposa u ap. M.: [Ipocsemenue, 2021r.
Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havana
MaTemMaThueckoro aHanusa. 11 kmacc: yuaeOHuK Ju1st 00111e00pa30oBaTeNIbHbIX OpraHu3aluii: 0a30BbIil U
yray6nennsiii ypoau. FO.M. Konsrun, M.B. Tkauéra, H.E. ®&noposa u ap. M.: [Ipocsemenue, 2022r.
Moayns «I'eomerpusi»
«"eomerpust. 10 — 11 kiacey». YueOHuk 11t 061eo0Opa3oBaTeNnbHbIX yupekaeHuil. bazosblit u
npoduibHelid ypoBHu. JI.C. Atanacsas, B.®. byry3os, M.: [Ipocsemenue, 2021r.
Jiig n1aHupoOBaHUS Y4€OHBIX 3aHATUN UCTIOIB3YIOTCS:
Konnenmus pa3sutus maremaTudeckoro oopazoBanus B Poccuiickoit @enepaiiiu, yTBepKaeHa
pacniopspkenreMm [IpaButenbcTBa Poccuiickoit @enepannn ot 24 nexadps 2013 r. Ne 2506-p;
Hemosepcuu EI'D

VYpoBeHb paboueii mporpaMMsbl — yriryosaeHHbIN (YHUBEpcaabHbIA Tpoduib 00yUeH ], BApUaAHT 1)
CornacHo Yyeonomy iany MBOY COIL Ne50 na 2022 — 2023 y4yeOHbIi roa. YPOBEHb CPETHETO
obuiero odbpazoBanus, ®I'OC Ha uzydyeHne MaTeMaTUKU OTBOJUTCS:

Anrebpa ['eomeTpus 3a nBa rofa 00y4eHus
10 kiace 132 (4u. B HEmeMI0) 66 (2 4. B HEIEMIO) 198
11 kimace 136 (4u. B HeneNMIO) 68 (2 4. B HEIEMIO) 198
HTtoro 268 134 396

Heasimu peanuzamuu yuyeOHOro mpeamera «MaremaTtrnka» Ha YrIIyOJEHHOM YPOBHE CPEIHEro OOIIEeTo

00pa3oBaHMs SBISIOTCS:

v’ (opMHUpOBaHWE NPEJICTABIEHUH O MaTeMaTHKe, KaK YHUBEPCAJIBHOM SI3bIKE HAyKH, CPEICTBE
MOACIINPOBAHUA SIBJICHUU U IMponecconB, 00 naeax u Meroaax MarTeMaTuKu,

v/ pa3BUTHE JIOTUYECKOTO MBILIIIEHHS, TIPOCTPAHCTBEHHOTO BOOOPAKEHWSI, AITOPUTMHUUYECKON KYJIBTYPHI,
KPUTHYHOCTH MBIIIJICHUA Ha YPOBHE, HeO6XO)II/IMOM JJISL O6y‘-IeHI/I5I B BBICHIEH IIIKOJIE IIO
COOTBETCTBYIOIIEH CIEIHATLHOCTH, B Oyayiieil mpodecCHoHaNbHON AeSITENbHOCTH;

v/ OBJIajIcHHE MaTEMATUYECKMMH 3HAHHAMH W YMEHHAMH, HEOOXOIMMBIMH B IIOBCEIHEBHOW >KU3HH,
JUIST U3YYEHHUs IIKOJBHBIX €CTECTBEHHOHAYUHBIX JUCUUIUIMH Ha 0a30BOM YpPOBHE, U TOTy4YEHUS
o0Opa3oBaHMs B 00JIACTSX, HE TPEOYIOMIUX YTIyOIeHHOM MaTeMaTHUECKOM MOArOTOBKHY;

v/ BOCIIMTaHHWE CPEACTBAMHM MATEMATHKHM KYJIBTYPHI JIMYHOCTH: OTHOIIEHUS K MaTeMAaTHKE KaK YacTH
00IIIeYeTIOBEYECKOH  KYJBTYpBI: 3HAKOMCTBO  C  HCTOpHEW  pa3BUTUA  MaTEeMaTHKH,
ABOJIIOIMEH MaTeMAaTHYECKUX WJeH, MOHMMAaHHUS 3HAYUMOCTH MATEMAaTUKH ISl OOIIECTBEHHOTO
nporpecca.




3agavyamm peanuzanuu ydyeOHOro mnpenmera «MaremaTvka» Ha yriIyOJE€HHOM YPOBHE CPEIHETO
001Iero 00pa30BaHUS SBIISIOTCS:

v/ CHCTEMaTU3MPOBATH CBEJICHUS O YHCIIaX; M3YYHTh HOBBIE BHIbI YUCIIOBBIX BBIPAKCHUM U HOPMYIT;

v/ COBEpILCHCTBOBATH MPAKTUYECKUE HABBIKU U BHIYUCIUTEIBHYIO KYJIbTYPY, PACIIUPUTD U
COBEPILIEHCTBOBATH alreOpanyecKuil anmapar, chOpMUPOBAHHBII B OCHOBHOM IIIKOJIE U €TO
IIPUMEHEHHUE K PELICHUI0 MATEMATUYECKUX U HEMATEMAaTUYECKUX 3a7a4;

v/ pacIIMpHUTh U CHCTEMATH3HPOBaTh OOIIME CBEICHUS O (DYHKIHUSX, IMOMOJHEHHE KJAcca M3y4aeMbIX
GyHKUMH, WUIIOCTpalus IMHUPOTHI MPUMEHEHHs (YHKIMA Ui ONHCAHUS M W3YYEHUS
peanbHBIX 3aBUCUMOCTEN;

v/ M3y4HTh CBOWCTBA MPOCTPAHCTBEHHBIX TEN, (OPMHUPOBATH YMEHHUS IIPUMEHSTH [OJTyICHHBIC 3HAHUSI
JUISL peleHus IPAaKTUYECKUX 3a/1ad;

v/ pa3BHBATh NPECTABICHUS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKpY’KaloIllleM MHpE, COBEpIIEHCTBOBATh MHTEIUICKTYyalbHbIE U PEYEBbIC YMEHUS ITyTEM 00OTalleHus
MaTEMaTUYECKOTO S3bIKA, Pa3BUTHS JIOTHYECKOTO MBIIIIJICHUS;

v/ 03HAKOMUTHCS C OCHOBHBIMH HJIESIMU M METOJAMH MaTEMaTHYECKOTO aHAITH3a.

Texyiuii KOHTPOJIb U MPOMEKYTOYHAS aTTECTAIMS OCYIIECTBISIIOTCS B COOTBETCTBHH ¢ «llonoxeHnem
00 OCYIIIECTBICHUH TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEXKYTOUHOHN aTTeCTAllUU YJYallluXCsl, UX
(dhopmax, MepuOTUIYHOCTH U TIOPSIKE MPOBEIACHUSD).

v Texymuii KOHTPOJIb OCYLIECTBISETCS C LEIBIO IPOBEPKU CTENEHH M KAY€CTBA YCBOCHHS MaTepuaia B
XO/JIE €ero U3y4eHUs B CIEIYIOMUX (OpMax: cCaMOCTOSITeNbHbIE, TPOBEPOYHBIE U KOHTPOJIbHbBIE pabOTHI,
TECTBI, 3a4EThI, TPOCKTHI.

v' TIpoMeXyTouHas aTTecTalMs OCYLIECTBISETCS C IENbI0 NMPOBEPKH CTENEHH W KayecTBa YCBOCHHS
Marepuaa 1o pe3yJibTaraM U3y4eHUsl COJEPKaHus yueOHOro mpeIMeTa B cleAyomux Gopmax:

v 10 KJ1acc — KOMIUIEKCHBIHN TECT;

v 11 KJacc — KOMIIEKCHBIH TECT.

v' TocynapcTBeHHass HTOrOBast aTTECTAIHsI IPOBOIUTCS B COOTBETCTBHH C 3aKOHOATEIBCTBOM PO,

ITnanupyemsie pe3yiabTarsl ocBoeHus OOII (iM4HOCTHBIC, MeTanpeIMeTHbIC H
NnpeIMeTHbIC) HA YPOBHE cpeaHero oduero oopazosanus «MaremaTuka: ajredpa u Hayajaa
MaTeMaTH4Y€eCKOIr0 aHAJIN3a, FTeOMeTPHs», YIIy0JIeHHbII YPOBEHb.

JInyHOCTHBIE pe3yJIbTaThl:

—  OpHMEHTAlMs yyallluXcs Ha peajln3alliio O3UTUBHBIX KU3HEHHbBIX NEPCHIEKTHB, HHUIIMATUBHOCTD,
KpPEaTUBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K JINYHOCTHOMY CaMOOIIPEIEIIEHUIO0, CIIOCOOHOCTD CTaBHUTh
LIEJIA ¥ CTPOUTD KU3HEHHBIE TUIAHBL;

—  TOTOBHOCTH M CTOCOOHOCTH YJaIMXCsl K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBHH C
00111€4eTIOBEYECKMMHU LIEHHOCTSIMU U HJI€aJIaMH TPaX1aHCKOTo 00IIecTBa;

—  HPaBCTBEHHOE CO3HAHME M MOBEICHHE HAa OCHOBE YCBOCHHS 00IIEUETOBEUECKIX IEHHOCTEH,
TOJIEPAaHTHOI'O CO3HAHUS U IOBEJCHUS B MOJUKYIHTYPHOM MUpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH
JMAJIOT ¢ APYTUMH JIFOJBMH, IOCTUTATh B HEM B3aMMOIIOHMMAaHUSI, HAXOUTH OOIINE TeITH 1
COTPYAHUYATH JJISl UX JTOCTUKECHHUS;

—  TIPUHATHE TYMAaHHUCTHYECKUX IIEHHOCTEH, 0OCO3HAHHOE, YBAKUTEIHHOE M TOOPOKETaTeIbHOE
OTHOIIICHHE K JAPYrOMY YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO;

—  pa3BHUTHE KOMIIETCHIIMI COTPYTHIUYECTBA CO CBEPCTHUKAMHU, IETHMH MIIAJIIIIETO BO3pacTa,
B3pPOCIIBIMHU B 00pa30BaTeIbHOI, 00IIECTBEHHO MOJIE3HOH, YUeOHO-HCCIeI0BATEIbCKOM, POSKTHON U
APYTHX BHIAX JIESTEITBHOCTH.



—  MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BJIAJICHHE OCTOBEPHON MH(pOpPMANUEH O MepeaoBhIX
JOCTUKCHHSIX U OTKPBITUSIX MUPOBOU U OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 ycTpoicTBEe MHpa 1 00IIeCTBa;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE caMOOOpa30BaHUIO, HA MPOTSHKEHUH
BCEH JKU3HU; CO3HATEIILHOEC OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICITHON
npodeccHoHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

— OCO3HaHHBIA BBIOOp Oynymied mnpodeccud Kak IMyTh W CHOCO0 peanu3aldd COOCTBEHHBIX
KU3HEHHBIX TUIAHOB,;

— TOTOBHOCTh YYalIMXCS K TPYIOBOH MPOPECCHOHATBHON NEATEIHHOCTH KaK K BO3MOXHOCTH
y4acTus B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHALHBIX TTPOOJIeM;

—  TOTPeOHOCTh TPYAMUTHCS, YBAXKCHHE K TPYAy U JIIOIIM Tpylda, TPYAOBBIM JIOCTHKCHUSIM,
JT00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILIEHUE K pa3HBbIM BUIaM TPYIOBOH IEATEILHOCTH;

—  TOTOBHOCTh K CAMOOOCITY)KUBAHHIO, BKITIOYast 00yUEHHE U BBIOJHEHHUE JOMAITHUX 00sS3aHHOCTEH.

—  (u3nUecKoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMAIBHOE OJaromnoydne yJamuxcsi B KU3HH
00pa3oBaTeNbHON OpTraHW3alluy, ONIYIIEHHE IEThbMH OE30MaCHOCTH M IICUXOJIOTMYECKOro KoMQopTa,
MH(POPMAIIMOHHON 0€30MaCHOCTH.

MeTalee)IMeTHble pe3yJdbTaThbl

PeryasiTuBHbIC YHHBepCaJbHbIe y4eOHbIE 1eiCTBHUA

BbInyCKHUK Hay4uTCH:

— CaMOCTOSITEIIBLHO ONPENEIIATh LENH, 3a4aBaTh IapaMeTPbl U KPUTEPHUH, 10 KOTOPBIM MOXKHO
OIIPEAEIUTD, YTO LIEIb JIOCTUTHYTA;

— OII€HHUBAaTh BO3MOKHBIC ITOCIICACTBHUA JOCTUXKCHUA MMOCTaBJICHHOMN OeJau B ACATCIBbHOCTU, coOCTBEHHOM
KU3HU U )KU3HU OKPY’KAIOIIMX JIFOJIEH, OCHOBBIBASICh Ha COOOPaYKEHUSIX ATUKU U MOPAJIH;

— CTaBUTh U HOPMYTUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIIbHON JEATEILHOCTH M JKU3HEHHBIX
CUTyalusx;

— OLIEHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U JIpyrHe HEMaTepHalbHbIe PECYPChl, HEOOXOAUMBIE IS
JOCTUKEHHMS TIOCTABJIICHHOU LIEIIN;

— BI)I6I/IpaTI> IMYyTb JOCTHXXCHUS LCIIH, INITAaHUPOBATH PCIICHUC ITOCTABJIICHHBIX 3aaa4, OIITUMU3HUPYA
MaTepuabHbIe U HEMATEPUAJIbHBIE 3aTPaThl;

— OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JUISl TOCTUKEHUS IOCTABICHHON
LETIH;

— COIOCTAaBJIATH MOJIYYEHHBIN PE3YIbTAT AEATENBHOCTH C IIOCTABJICHHOM 3apaHee LEIIbIO.

Ilo3HaBaTebHBIC YHMBEPCAIbHBIE YUeOHbIEe NeHCTBUS

BbInyCKHUK Hay4uTCH:

— HCKaTh U HaXOJUTh 000O0IIEHHbIE CIIOCOOBI PEellIeHNUs 33/1a4, B TOM YHUCJIE, OCYILECTBISATh Pa3BEPHYTHIN
MH(OPMAIMOHHBIA MMOUCK U CTABUTH Ha €r0 OCHOBE HOBbIE (yueOHBIE U MO3HABATENbHbIC) 3a/1aUH;

— KPUTHUYECKH OLIEHHWBATh U MHTEPIPETUPOBATH HH(OPMALIMIO C Pa3HBIX MO3UIIMIA, paclio3HaBaTh U
(buKcupoBaTh MPOTUBOPEUUS B UH()OPMAIIMOHHBIX HCTOYHUKAX;

— MCHOJIB30BaTh PA3JIUYHBIE MOJIEIBHO-CXEMATUUYECKUE CPENICTBA JIJISl IPEACTABIICHUS CYIIECTBEHHBIX
CBsI3€l M OTHOILEHUH, a TaK)Ke MPOTUBOPEUUH, BBISIBICHHBIX B MH()OPMAITMOHHBIX HCTOYHHUKAX;

— HaXOJUTh ¥ NPUBOJUTH KPUTUUYECKUE apTyMEHTHI B OTHOLIEHUH JACUCTBUM U CYKIECHUN JPYroro;
CIIOKOIHO M pa3yMHO OTHOCHUTBCS K KPUTUYECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOTO
CYXJIEHHUsI, pacCCMaTPUBaTh UX KaK peCcypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 32 PAMKH y4eOHOT0 MpEeMETa U OCYLIECTBIATH LI€JICHANPABICHHbIN MOUCK BO3MOXHOCTEH
IUIs IIAPOKOTO NEPEHOCA CPECTB U CIIOCOOO0B ACHCTBUS;



— BBICTPAaWBATh WHAUBHUIYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUUYEHUSI CO CTOPOHBI
JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHMUS;

— MEHSTh U YIEPKUBATH Pa3HbIC MO3UIIUH B MIO3HABATEILHOM IESITEIbHOCTH.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUS

BbINyCKHUK HAY4YUTCS:

— OCYUIECTBJISThH JIETIOBYI0 KOMMYHHMKAIIUIO, KaK CO CBEPCTHHUKAMM, TaK U CO B3POCIBIMHU (KaK BHYTPHU
o0pa3oBaTeNbHOM OpraHW3alMk, TaK W 3a €€ IMpeaeliaMH), NMoAOHUpaTh MapTHEPOB I JCIIOBOM
KOMMYHHKAIIUM HCXOJI M3 COOOpaKCHH pPE3yJIbTATHBHOCTH B3aWMOJCUCTBUSA, a HE JIMYHBIX
CHMIIaTHI;

— TP OCYIIECTBICHUH TPYIIIOBOM padOTHI OBITh KaK PYKOBOAMTEIEM, TaK M YWICHOM KOMaH/bl B Pa3HBIX
poiisix (TeHepaTop UIeH, KpUTHK, UCTIOJTHUTEND, BBICTYNAIOMINN, SKCIIEPT U T.J.);

— KOOPIMHUPOBATH U BBHIMOIHITH pa0OTy B YCIOBUSAX PEATHHOTO, BUPTYAIILHOTO U KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

— Ppa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJEKBATHBIX (YCTHBIX
Y TIHCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(IMKTOTCHHBIC CHUTYAaIlMH W MPEAOTBpAIIATh KOH(MIMKTHI JO WX AKTUBHOW (Pa3wl,
BBICTpauBaTh [IEIOBYI0O U O0pa30BaTeIbHYI0O KOMMYHHUKAIIMIO, W30eras JIMYHOCTHBIX OIEHOYHBIX
CYXKJICHUU.

IIpenmeTHbIe pe3yJibTaThbl.

Ha ypoBHe cpemnero o6miero oopazosanus B coorserctsuu ¢ ®I'OC COO, moMUMO TpaJUIIHOHHBIX
JIBYX TPYIIT Pe3yIbTaTOB « BBIMYCKHUK HAydUTCs» M «BBIMTYCKHUK MOIyYUT BO3MOXXHOCTh HAYIUTHCS.
Peszynomamer yenybnennoco ypoeHs OpUESHTHPOBAHBI HA TIOTYYSHHE KOMIETEHTHOCTEH IS ITOCIIeAYIOIEi
po(ecCHOHATBHOMN NEATENFHOCTH KaK B paMKaX JaHHOM NMpeIMeTHOW 001aCcTH, TaK U B CMEKHBIX C HEl
obacTsx. D1a rpynmna pe3yabTaToB MIPeaoiaraeT:
— OBJIAACHUE KIIIOYCBBIMU NNOHATHAMUA U 3aKOHOMEPHOCTAMU, HA KOTOPBLIX CTPOUTCA AaHHAsA
npeaMeTHas 00J1acTh, paclio3HaBaHUE COOTBETCTBYIOIINX UM ITPU3HAKOB M B3aUMOCBSI3EH, CIOCOOHOCTD
JEMOHCTPHUPOBATh PA3JIMUHbIC TOAXO/bI K U3YUCHUIO SIBJICHUH, XapaKTEPHBIX IS U3y4aeMON IPeIMETHON
obmacTu;
— YMEHHe pelraTh Kak HEKOTOPhIe MPAaKTHYEeCKHUe, TAK U OCHOBHBIE TEOPETHUYECKUE 3a/1a4H,
XapaKTepHBIE [T UCITOL30BAaHMS METOI0OB M HHCTPYMEHTAPHS TaHHOW TIPEIMETHOM 00IIacTH;
— HaJIM4HE TIPEICTABICHUH O TaHHOW MPEIMETHON 00JIACTH KaK IEeIOCTHOW TEOPHH (COBOKYITHOCTH
Teopuii), 00 OCHOBHBIX CBSI35X C MHBIMH CMEXHBIMU 00JIACTSMHU 3HAHUIA.

Ilpeomemmnsie pezyromamul pazoena «BolnyCKHUK nOayuum 603MOMCHOCHIb HAYYUMBCA» HE
BBIHOCSITCSI HAa WMTOTOBYIO aTTECTAllMI0, HO TMPU ITOM BO3MOXKHOCTh WX JOCTIDKCHHS JOJDKHA OBITh
MPENOCTABIICHA KAXKIOMY YUYaILIEMYCS.

Ilianupyemble pe3yJibTaThl H3y4YeHHUsI Kypca «Maremaruka: ajJredpa u Hadaja
MaTemMaTHdeckoro anaaun3a» 10 — 11 kiaccoB

Tema Boinycknuxk nayuumcsa B 10-11 knaccax (nias1 | Betnycknuk noayuum
UCI0JIb30BAHUSA B MOBCEIHEBHOM KU3HHU U 603MONCHOCHM b HAYYUMbCA
o0ecre4yeHUs1 BO3MOKHOCTH YCIIELIHOT0 B 10-11 knaccax (a4
NMPOJ0JIKEeHUsS1 00pa3oBaHus HA 0A30BOM ob0ecrnieyeHusi BO3MOKHOCTH
YPOBHe) YCIEILIHOI'0 MPOAOJIKEHUS

o0pa3oBaHusi Ha 0a30BOM H
yrJ1y0JIéHHOM YPOBHSIX)

JelicTBUTEIBHBIE MIPEJICTABIATh OECKOHEYHYIO TIEPUOINIECKYIO APOOb B | IPUBOUTH MPUMEPHI, OTIPEACIATh

yucsaa BUJIC OOBIKHOBEHHOM JPOOH; TIOHATHS, IOIONPATHh APTYMEHTHI,
HaxOJIUTh CyMMY OCCKOHEYHO yOBIBaroIen GOpMyIHIpPOBATH BBIBOJIEI,
TEOMETPHUYECKOM MPOTPECCHH; IIPHBOINTE JOKA3aTENbCTBA,




BEITIOJTHSITH MTPEOOpa30BaHUs BRIPAKEHUH,
coJiepKallluX paguKalbl;

pelaTh NpOCTEUINE YPaBHEHUS, COIEpKAIEe KOPHU
II-¥ CTEIICHU,

HaXOJUTh 3HAUEHUS CTETIEHU C PAllMOHAIBHBIM
IOKa3aTelIeM.

Ppa3BépHYTO 0OOCHOBHIBATH
CYXKICHHUS

Crenennas GpyHKIHA

CTpOUTH rpa)uKu CTENEHHBIX (PYHKIHMNA TpU
Pa3INYHBIX 3HAYCHUSAX [TOKA3ATEIS;
HCCIIe0BaTh (DYHKITHIO TI0 cXeMe (OTHICHIBaTh
CBOIicTBa (DYHKITNH, HAXOAUTH HAHOOIBIIHNE U
HaMMEHbBIINE 3HAYCHNU);

pemaTh NpocTeine ypaBHEHN 1 HEpaBEHCTBA
CTaHIAPTHBIMU METOIAMU;

n300pakaTb MHOXKECTBO PELICHUI HEPABEHCTB C
OJIHOM IIEPEMEHHON;

pelaTh paloHaIbHbIE YPAaBHEHHUS, IPUMEHSIS
(hOpMYJIBI COKPAIIEHHOTO YMHOKEHUS TPU UX
YIIPOLICHUH;

pemaTh HppPaluOHAIbHBIC YPABHEHHUS;

MIPUBOUTH TPUMEPHI,
00OCHOBBIBATh CYKJCHHS,
oA0MpPaTh apTyMEHTHI,
(hopMyITHPOBaTH BBIBO/IBI;
COCTaBJISITh MATEMaTHUCCKUE
MOJIENIN pealTbHBIX

CUTYyalluii; 1aBaTh OICHKY
nHpopMaruy, hakram, mporecca,
OMpEACIATh UX aKTYyaJIbHOCTD.

IMokazarenbHas OTIpeNeIIATh 3HAYCHHUS I0Ka3aTeIbHON (PYHKIIMU 110 peraTh MoKa3aTesIbHbIC
QyHKuus 3HAYEHUIO €€ apryMeHTa MPH Pa3IUIHBIX criocodax HEpaBEHCTBA, IPUMEHSISI
3aJlaHus PYHKIIUY; KOMOMHAIIMIO HECKOJIBKUX
CTPOUTH rpayK MOKA3aTENbHON (PyHKINH; aJITOPUTMOB;
MPOBOJMTH OMUCAHUE CBOMCTB (PYHKIIHH; CaMOCTOSITETILHO UCKATh
UCIIOJIb30BaTh IpadyK MMOKa3aTeNbHOW GYHKIUH IS 0TOMpaTh HEOOXOIUMYIO JUTS
pelIeHNs ypaBHEHUH U HEPaBEHCTB rpaduuecKuM pemieHus y4eOHbIX 3a1a4
METOZOM; MH(POPMALUIO; TPEIBUICTD
pemarh npocTeiiie Mmoka3aTebHbIe YPaBHEHHS U HX | BO3MOXKHBIC TIOCIIEICTBUS CBOMX
CHCTEMEI, NEeHCTBUN.
pelaTh NoKa3aTesIbHbIe YPaBHEHHS, TPUMEHSS
KOMOWHAIIIO HECKOJILKUX AJITOPHTMOB;
pelarh npocTeiiie moka3aresibHble HEPaBEHCTBA U
UX CUCTEMBI;
Jlorapudgmuueckas YCTaHABJIUBATh CBSI3b MEKAY CTEIIEHBIO U MIPUMEHSTDH Pa3IMYHbIE METOBI
dynkuus aorapupmom; JUTSL pEeUICHUS IOTapUPMHUIECKUX
BBIYHUCIISITH JIOrapu(pM 4nciia o onpeAesIeHuIo; ypaBHEHHIA; pemarhb
NPUMEHSTH CBOMCTBa JIOrapu(MOB; BEIpaXkaTh JaHHBIN Jlorapu)MUYECKIE HEPABEHCTBA.
sorapuM depe3 ACCATUIHBIN U HATYPaJIbHBIM;
NPUMEHSTH OlpeieNieHne JIorapupMudeckoil pyHKImy,
e€ cBOICcTBa B 3aBUCUMOCTH OT OCHOBAHMUSI;
OTIpEIeNIsATh 3HaYeHNE (QYHKIIMHU 110 3HAYCHUIO
apryMeHTa P pa3IniHbIX criocobax 3aaaHust
dyHkmy;
pemaTs npocTeiue JorapupMuieckie ypaBHEHHUS,
UX CHCTEMBI;
pemarh npocreiue JorapupMuieckue HepaBeHCTBA
TpuroHomMerpuyeckue | BoIpaXaTh paJuaHHYIO MEPY yIjia B rpajaycax u OOBSICHATH U3YUYEHHBIE MTOJIOKEHHUS
(opmyant HA000pOT; Ha CaMOCTOATEIHHO TOA00PaHHBIX

BBIYHCIIATH CHHYC, KOCHHYC, TAHT€HC W KOTAHTECHC
YIJIa; UCTIONb3YsI YUCIOBYIO OKPY>KHOCTh
ONpEeNENsITh CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC
MIPOM3BOJIBHOTO YTJIa;

OTIpEeIETIATh 3HAKU CHHYCA, KOCHHYCa, TAHTEHCa,
KOTaHT'€HCa 10 YETBEPTSM;

BBITIOTHATH MTPE0Opa30BaHME MPOCTHIX

KOHKPETHBIX IPUMEpax;
paboTaTh ¢ yueOHHKOM, OTOUPAThH
U CTPYKTYPHUPOBATh MaTepHall;
MOJI30BAaTHCS PHIMKJIOICIUEH,
CIIPABOYHOM JIUTEPATYPOI;
NpeABUACTh BO3MOKHEIE
IIOCJIEJICTBHSI CBOUX JIEUCTBHIA.
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TPUTOHOMETPUUECKUX BBIPAKCHH;
YIPOLIATh BEIPAKEHUS C IPUMEHEHUEM
TPUTOHOMETPUIECKUX (HOPMYII;

TpuroHoMeTpuyeckue | pemaTh MPOCTEHIINE TPUTOHOMETPHUECKUE YPABHEHUS! | IPUMEHSATh METOJ] BBECHHUSI HOBOH
ypPaBHEHHUS 1o ¢popmynam; MIepEeMEHHOM, METO/T PA3IIOKECHUS
pemraTh KBaJpaTHbIE yPaBHEHNS OTHOCUTEIBHO CHHYCA, | Ha MHOXHTEIH NIPU PEICHIH
KOCHHYCa, TAHT€HCa U KOTaHI'€HCa; TPUTOHOMETPUUECKUX YPaBHEHHIA;
OTIPENIeNIATH OAHOPOJHBIE YPAaBHEHNUS IEPBOH 1 BTOPOH | apryMEHTHPOBAaHO OTBEYAaTh Ha
CTEMNEHH U PemaTh UX IO aJITOPUTMY, CBOIS K MIOCTABJIEHHBIE BOIIPOCHL;
KBa/IPATHBIM; OCMBICIIHBATh OLTHOKH U
YCTPaHATh UX; CAMOCTOSITEIILHO
WCKaTh U OTOMPaTh HEOOXOIMMYIO
JUISL penieHust y4eOHbIX 3a1a4
nHPOPMALIHIO.
Tpuronomerpuyeckue | HaXOJUTh 00IACTb OMPEIEICHUS U MHOKECTBO COBepIIaTh Ipeodpa3oBaHue
pyHkun 3HAa4YECHUI TPUTOHOMETPUYECKUX (HYHKLUII; rpadukoB HyHKINHA, 3HAS UX

MHO’KECTBO 3HAYCHHUN TPUTOHOMETPUYIECKUX (PYHKIIHH
Buaa kf(x) m, rae f(x)- mobast TpuroHOMeTprUECKast
GyHKIHS;

JIOKa3bIBaTh NEPUOJUYHOCTD (DYHKUUH C 3aJaHHBIM
MIEPUOIOM;

UCCIIeIOBATh (DYHKITHIO Ha YETHOCTh U HEUETHOCTH;
CTPOUTH TPpa)UKH TPUTOHOMETPUIECCKHUX (PYHKIIHH;
pemars rpaguyecku npocTeime
TPUTOHOMETPUYECKHE YpaBHEHHUS U HEPABEHCTRA.

CBOMCTBA;

IIpousBoanas u eé

BBIYHUCIISITH IPOM3BOJHYIO CTEIIEHHONW (DYHKLIUH U

OOBSICHATH NU3Y4YCHHBIC ITOJIOKEHUA

reoMeTpuYecKuii KOPHSI; HA CaMOCTOSATENILHO TOJI00PaHHBIX
CMBICJ HaXOJUTh MTPOU3BOHBIC CYMMBbI, Pa3HOCTH, pUMepax; OCYIIECTBIISATh MOUCK

MPOU3BE/ICHHS, YACTHOTO; HECKOJIbKHX CIIOCO0OB PEIlIeHUS,

MPOU3BO/IHBIC OCHOBHBIX 3JIEMEHTAPHBIX (HYHKIIHIA; apryMEHTHPOBATh PAIUOHATLHBIN

HAXOJMTh MTPOU3BOIHBIC FJIEMEHTAPHBIX (YHKIIHIA C1oco0, NPOBOIUTh

CJIOXHOT0 apryMEHTa, JIOKa3aTeJIbHbIC PACCYK/ICHHUS;

COCTaBIIAITh YPABHEHUE KACATEILHOMN K rpaduKy CaMOCTOSITEIIBHO UCKATh

(GYHKIIUH [0 aTOPUTMY; HEOOXOIUMYIO JIJISl PEIICHUS

y4eOHBIX 3a/1a4 HH()OPMAIIHIO.

IpumeHeHue HAaXOJUTh HHTEPBAJIbI BO3PACTAHUS U yObIBAHHS MPUMEHSTH BTOPYIO ITPOU3BOIHYIO
NMPOU3BOIAHOI K GyHKIIHIA; K HCCIIEeIOBaHHUIO PYHKINH U
HCCJIeI0BAHUIO CTPOHUTH ACKU3 rpad)vka HENPEPHIBHOMN (PYyHKIINHY, IOCTPOGHMIO rPAUKOB;
pynknmii ONpEIENEHHON Ha OTPE3KE;

HaXOJIUTh CTAIMOHAPHBIE TOUKH (DYHKIINH,
KPUTUYECKHE TOUKU M TOUYKH IKCTPEMYMa;

MIPUMEHSITH TIPOU3BOIHYIO K UCCIIEIOBAHUIO (DYHKITUHA
Y TIOCTPOEHHIO I'PaUKOB;

HaXOJIUTh HauOOJbIlIee U HAMMEHbLIEE 3HAUCHHE
GyHKIMH;

IlepBooOpa3Has u
HHTErpa

JIOKa3bIBaTh, UTO JIaHHAS (DYHKIIUS SIBISIETCS
NepBOOOpa3HON ISt APYrol TaHHOH QyHKIHUH;
HaXOJIUThb OJIHY U3 MEPBOOOPA3HBIX ISl CYMMBI
GyHKIMI 1 Ipou3BeIeHNsT PYHKITUH Ha YHCIIO,
WCTIONB3YS CIIPaBOYHBIE MaTEPUAbI;

n300pakaTb KPUBOJIMHEHHYIO TPAIENHIo,
OrpaHUYEHHYIO rpaduKaMu dIIEMEHTAPHBIX (DYHKIINH;
BBIYHUCIISITh UHTErPAJI OT 3JIEMEHTapHOHN (PyHKIMK
MPOCTOTO apryMenTa no gopmyne HelotoHna

BBIBOJIUTH TIPABUJIA OTBHICKAHUS
MepPBOOOPA3HBIX;

HaXOJUTH IIJIOIMIAIb
KPHMBOJIMHENHON Tpanenuu,
OrpaHUYEHHOH Mmapadosamu;
BBIYHCIIATH ITyTh, IPONIEHHBIN
TEJIOM OT Hayaia JBWKEHHUS 10
OCTaHOBKH, €CIIM H3BECTHA €TO
CKOpOCTb;




JleiiOHMIIAa C TOMOIIBIO TAOIHIIBI IEPBOOOPA3HBIX U
MPaBHJI HHTETPHPOBAHHS;

BBIYUCIISITH [UIOIIAAb KPUBOJIMHEHHON Tpanenny,
OTpaHUYEHHOH MPSIMBIMU X = a, X = b, ocbto OX 1
rpadKOM KBaJpaTUIHOMN (PyHKITNH;

j1eMeHTBI
MaTeMaTH4YeCKOil
CTATHCTHKH,
KOMOMHATOPUKH U
TeOpPUHU BEPOATHOCTEM

WCTIOJIb30BaTh OCHOBHBIE METO/IBI PEIICHUS
KOMOMHATOPHBIX, IOTHYCCKUX 3a/1a4;

MEPEXOIUTh OT HJIEH 3a/1a4M K aHAJOTUYHOM, Ooee
MPOCTOM 3aj1aue, T.€. OT OCHOBHOM MTOCTaHOBKHU
BOTIPOCA K CXEMe; SICHO BBIPaXKaTh pa3paboTaHHYIO
UJCI0 33/1a4H;

BBIYHCIISITh BEPOSITHOCTH COOBITHIA;

OTIPE/IETISITh PABHOBEPOSITHBIE COOBITHS;
BBITIOJTHSITh OCHOBHBIC OTIEPAIMH HAJl COOBITHIMU;
JTOKa3bIBaTh HE3aBUCUMOCTH COOBITHIA

pa3pabarbiBaTh MOJIEINA METOIOB
peleHus 3a7a4, B TOM YUCIIe U
IIPH TOMOIITH rpadoBOro
MO/ICTTHPOBAHUS,

HAXOJIMTh YCJIOBHYIO BEPOSITHOCTb;
pelaTh MpakTHYECKUE 33144,
MPUMEHSISI METOIBI TCOPHUHU
BEPOSITHOCTH.

IL1anupyemble pe3yJabTaThl H3y4eHHs Kypca «Maremartuka: reomerpusi» 10 — 11 kiaccoB

Tema

Buinycknux nayuumcsa B 10-11 kaaccax
(151 MCTIOJIb30BAHUS B NMOBCETHEBHOM
“KM3HM U o0ecrieyeHusi BO3MOKHOCTH
YCHEIIHOT0 NMPOoI0JIzKeH!sl 00pa30BaHus HA
0a30BOM YpOBHe)

Buinycknuk nonyuum
603MOMNCHOCMb HAYYUMbCA B
10-11 kmaccax (aist
o0ecreyeHNsi BO3MOKHOCTH
YCHEIIHOT0 MPOI0JIKEeHH s
oOpa3oBaHusi Ha 0a30BOM U
yriy0J1éHHOM YPOBHSIX)

BBeaenne. AKCHOMBI

DopMyIHUPOBATH OCHOBHBIE aKCHOMBI

cTepeoMeTpHUH. cTepeoMeTpuu. JJoKka3bIBaTh CACACTBUS U3
akcuoM. PemaTh 3a1a4un Ha IPUMEHEHHE aKCUOM
U CJIEACTBUM U3 aKCUOM.

IMapajyeabHOCTH DopMyJIUPOBATH ONPEAECIEHUS MapauleIbHbIX

NPSAMBIX U MIPSIMBIX, CKPEITUBAIONUXCSI PSIMBIX., TIPSIMOMA

IJIOCKOCTEH napamienbHoi miockoctu. dopMynupoBaTh 1

OOKa3bIBaTb TEOPEMBI, BbIpAXXaroInue X
MPU3HAKHU U CBOWCTBA. Pacro3HaBaTh B3auMHOE
TTOJIO’KEHUE TPSMBIX B peabHBIX hopMax (Ha
OKPY’KaIOLIUX NPEAMETaX, CTEPEOMETPUUECKIX
MoJIeTIsX U T.7.) POpMyYIHpOBaTh ONpeAeeHIe
yriia Mexay npsimeiMu. @opMynupoBaTh
OTIpE/IETICHHE YTIIOB C COOTBETCTBEHHO
MapauieIbHBIME CTOpOHAMU. J{OKa3hIBaTh
TEOpEMBI, BbIpakarollinue ux CBocTBa. Peiarh
3a/1a4yd Ha TIOCTPOCHHUE, JOKA3aTEIbCTBO U
BBIYHUCIICHUE.

DopMyIHpOBaATh ONPEAEIICHUS MapaleIbHbIX
m1ockoctel. opMynHpoOBaTh U T10KA3BIBATh
TEOPEMBI, BEIPpAXKAIOIIUE UX IMTPU3HAKU 1
cBoiictBa. DOpMyIMpPOBaTh ONIPEACIICHUE U
n300paxkaTh TETPAdIP, MapauIeTIeTIHIIE].
DopMyJIUPOBATh U JI0KA3bIBATh TEOPEMBI O
CBOICTBax mapajuienenumnena. Pemars 3a1aun Ha
MOCTPOCHUE CEUCHUI TEeTpadapa u
napauenenunena. MoienupoBath yclIOBUE

COOTHOCHTB IIIOCKHE
reoMeTpuyeckue GUrypsl u
TpeXMepHBIE 00BEKTHI C UX
OITUCAaHUSIMH, YEePTESIKAMHU,
n300paXKEHUSIMU;, Pa3IniaTh U
aHATM3UPOBATH B3AUMHOE
pacnojoxenue Guryp;

n300paxaTb TeOMeTpUIECKUe
(GUrypBI U TeNa, BBIIOIHATE YEPTEK
TI0 YCIIOBUIO 3aJa4H;

pemaTh reoOMeTpHYECKHE
3aJ]a4¥, ONMUpasich HAa U3yYCHHbIC
CBOWCTBA IUTAHUMETPHUYECKHX

U CTEpEeOMEeTpUIecKuX Guryp u
OTHOIICHUI MEX/y HUMH,
MPUMEHSA anredpandeckuil u
TPUTOHOMETPHUYECKHUH anmapar;
MIPOBOJUTD JAOKa3aTeIbHbIE
paccykaeHusl P PeLIeHnH 3a1ad,
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

BBIYUCIISITH JTMHEHHBIE JJIEMEHTHI U
YIJIBI B IPOCTPAHCTBEHHBIX
KOH(HTYpaIUsIX, IO M
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJ U UX MPOCTEUIINX
KOMOHWHAIIHH;




3aJla4¥ U TIOMOIIBI0 YePTEKa WK PUCYHKA,
MPOBOJIUTH JOTIOJIHUTEIHHBIC TOCTPOCHUS B XOIC
peleHus. BriensaTe Ha yepTexe KOHPHUTYPALUH,
HEeOoOXOAMMBIC IS MPOBEACHUS 000CHOBAHUH
JIOTMYECKHX IaroB pemenus. MHTepnpeTHpoBaTh
MOJTyYEHHBIN PE3yJIbTaT U COMOCTABIISITH €r0 C
yCJIOBUEM 3a]1auu.

IlepneHAUKYJIAPHOCTD
NPSAMBIX "
IIOCKOCTEH

dopMyanpoBaTh ONpeeeHIE
MEPIEeHIUKYIAPHBIX MPSIMBIX. DOpMyIHpOBATH
olpeseseHre MePNeHIUKYIIPHOCTH MPSIMON U
II0CKOCTH. POPMyYIHpOBATh U JOKa3bIBATh
TEOPEMBI, BEIPAXKAIOIINE X MPU3HAKY U
cBolicTBa. POPMYIUPOBATH ONPEACICHUSA
PacCTOSHUSA OT TOYKH 10 MIIOCKOCTH, MEXITY
napauieIbHBIMU INTOCKOCTAMU, MEXKIY
CKPELIUBAOIIUMUCS IPSMBIMU, MEKIY NIPSAMOH U
HapajueIbHON el IOCKOCThI0. DOpMyIMpOBaTh
1 IOKAa3bIBAaTh TECOPEMY O TPEX MCPICHAUKYJIIApax.
®opMyIMpOBaTh ONPEACICHNUE YIa MEXAY
OpsIMO U IJIOCKOCTHIO. Pemiars 3a1aun Ha
ITOCTPOEHNUE, TOKA3aTENBCTBO U BEIYUCIICHHE.
®opMyIMpOBaTh ONPEACICHNUE YIIa MEXAY
IJIOCKOCTSIMH.

DopMyJIMpPOBATh ONPEEIICHNE
NEPIEHANKYIIAPHBIX INIOCKOCTEN.
@opMyJIUPOBATh U I0KA3bIBATh TEOPEMBI,
BBIpaXKaroIINe UX MPU3HAKYU U CBOMCTBA.
PacnioznaBatb, GopMyIUpOBaTh ONpEEICHUE U
n300paxkaTh NPSMOYTOJIbHBIHN MapaieenuIIes.
®opMyIMpOBaTh U JOKA3bIBATh TEOPEMBI O
CBONCTBax mapawienenunena. Pemars 3agaun Ha
BBIUMCJIEHHE JIMHEMHBIX BETUUMH.
HHTepnpeTnpoBaTh NOJYyYEHHBIN pe3yibTaT U
COTIOCTABIISATh €T0 C YCIOBHEM 3aJauH.

MHoOrorpaHHuKH

dopMyIHpoBaTh ONpEAETIeHIE U TIPUBOANUTH
MIPUMEPBI MHOTOTPaHHUKOB. DOpMyITHpOBaTh
orpenesieHre U U300pakaTh Ipu3My.
DopMynHpOBaTH ONPEAETICHNE U U300pakaTh
MUpaMHULy, YCEUEHHYIO TUPaMUYy.
@opMyIHpOBaTh ONpeAeeHIe U N300pakaTh
MpaBUIbHBIE MHOTOTPaHHUKH. PeniaTh 3a1auun Ha
BBIYUCIICHHE TUIOIA/IU IOBEPXHOCTH Pa3IMIHBIX
MHOI'OIPaHHUKOB. Pacrnio3HaBaTh
MHOTOI'PaHHUKH, HA YEPTEKaAX, MOACTSIX U B
peanbHOM Mupe. MoienupoBaTth yCIoBUE 3aJa9l
1 TIOMOUIBIO YepTexka WK PUCYHKA, TIPOBOIUTD
JOTIOJTHUTEIIbHBIE TIOCTPOEHHS B XOJI€ PEILICHHS.
Briensarts Ha yepTexe KOHQUTYpaIHH,
HEOoOXOAMMBIC TS MPOBEACHUS 000CHOBAaHUM
JIOTUYECKHX IIarOB PEIICHMS.

BekTopsl B

DopMyIHpPOBATh OTPEACICHUS U

CTPOUTH CEYEHHSI MHOTOTPAHHUKOB;
Hcnons30BaTh rOTOBBIE
KOMIIBIOTEPHBIE MTPOrPaMMBI AJIS
MTOKCKA ITyTH PEIIECHUS U
WUTIOCTPALAN PEIIECHHUS
F€OMETPUYECKUX 3a1a4.
IIpuMeHsTh U3ydeHHBIE CBOMCTBA
reomeTpuyeckux puryp u popmyn
JUTSL pEIIEHUs] TEOMETPHUUECKUX
3a[a4 1 337a4 C IPaKTHIECKUM
COZIEpIKaHUEM.




MPOCTPAHCTBE

WUTIOCTPUPOBATH MOHSITHE BEKTOPA, ATUHBI
BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB,
KOMIUTaHAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
BrinonHsTh onepanuu Haj BekTopamu. HaxonuThb
Pa3IoXKEeHHE BEKTOPa MO TPEM HEKOMILTAaHAPHBIM
BEKTOpaM. BBIMOIHATE IPOEKTHI IO TEMaM
HCIIONB30BAaHUSI BEKTOPHOTO METOJIa IpU
pelIeHUN 3a7]a4 Ha BEIYUCICHUS U
JI0Ka3aTeNbCTRA.

MeTtoa KooOpaAMHAT B

NMpPOCTPaHCTBE

OOBSCHATH ¥ WILTIOCTPUPOBATH MTOHSATHE
MPOCTPAHCTBEHHOM I€KaPTOBOM CUCTEMBI
KOOpAWHAT. BBIBOAWTE M MCIIONB30BATh
(hopMyInbl KOOPAWHAT CEPEANHBI OTPE3Ka,
PacCTOSHUA MEXKAY ABYMS TOUKAMHU
[IPOCTPAHCTBA., YPAaBHEHUE IIPSIMOU B
MIPOCTPAHCTBE. BRIUMCIATE NIMHY, KOOPIUHATHI
BEKTOPA, CKAJSIPHOE ITPOU3BEACHUE BEKTOPOB.
Haxonutb yron Mexxy BEKTOpaMH. BBINOIHATE
MIPOEKTHI 110 TEMaM HCIIOJIb30BaHUS
KOOPJAMHATHOTO METO/1a IIPU PELICHUH 3a7a4d Ha
BBIUHCIICHHS U JOKa3aTENbCTBA.

OOBACHATH U POPMYITHPOBATH TIOHATHUS
CUMMETPUYHBIX puryp B mpoctpancTse. CTpOUTH
CUMMETpPUYHbIC GUTYPHI. BEIONHATE
napajieqbHbIN TepeHoc GUryp.

Muauuap.
HIap.

Komnyec.

dopMyIHpoBaTh ONpeAeeHIe U N300pakaTh
nwinHap. PopMyIupoBaTh ONPEACIICHUE U
M300paxkaTb KOHYC, YCEYCHHBIH KOHYC.
dopmynupoBaTh ONpeeseHus 1 N300paxkaTh
chepy u map. DopMyIUpoOBaThH ONpeIeICHAE
IJIOCKOCTH KacaTelnbHOH K cdepe.
@opMyJIUPOBATh U I0KA3bIBATh TEOPEMBI,
BBIPQ)KAOIIIHE MPU3HAKU U CBOMCTBA INIOCKOCTH
KacarelnbHOH K cepe. PemaTh 3a1aun Ha
BBIYMCJIICHUE TIOIIAAN ITOBEPXHOCTHU HUIMH/IIPA,
KOHYCa, YCEYeHHOT0 KOoHyca. Pacnio3HaBate Tena
BpallICHUS, Ha YEePTEKax, MOJCISIX U B PEaAIbHOM
Mupe. MoaenupoBaTh yCIOBUE 3aa4U U
MIOMOIIIBIO YepPTEXKa UK PUCYHKA, TPOBOJUTH
JOIOJHUTECIIbHBIC ITOCTPOCHUA B X0 PCUICHUS.
Briensats Ha yepTexe KOHQUTYpaIHH,
HEOOXOAMMBIC IS TPOBEACHUS 000CHOBAHUN
JIOTUYCCKUX HIaroB pericHUs. HpI/IMeHﬂTB
M3YYCHHBIE CBOMCTBA FEOMETPUIECKUX QUTYD U
(hopMyIT IS peleHns TeOMETPUIESCKUX 33129 U
3a/1a4 C MPaKTUUYECKUM COJICP>KaHUEM.
WNHuTtepnpeTnpoBaTh NOJYUYECHHBIN pe3yabTaT U
COTIOCTABIISATH €T0 C YCIOBHEM 33 Ja4H.

OBJIaICHHE MAaTEMaTHUYCCKUMU
3HAHUSIMU U YMEHUSAMH, HE-
00XOTUMBIMU JIJISI TIPOJTOJIKCHHSI
00pa3oBaHMsI, U3yUYCHUS CMEIKHBIX
JACUUIUINH, IPUMEHEHHUS B
TIOBCETHEBHOM >KH3HU,

co3aanue GyHIaMEeHTa JJIs
MaTeMaTUYECKOIrO Pa3BUTHUA,
(hopMUpOBaHUS MEXaHU3MOB
MBIIUICHUS, XapaKTePHBIX JJIs
MaTeMaTHYEeCKOM JesITEIbHOCTH.
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O0BeMBbI TeJ dopMynupoBaTh NOHATHE 00BeMa (DUTYPHI.
DopMyIHpOBaTh U OOBICHITH CBOIICTBA 0OBEMA.
BreBoauts opmMynsr 00EMOB TTPHU3MEL,
MUPAMUJIBI, YCEUCHHON MUPaMUJIbL, IIMITHHIPA,
KOHYyCa, yCEYeHHOT'0 KOHYca, Iapa., IapoBoro
CerMeHTa, apoBoro mnosca. Pemars 3anaun Ha
BBIYUCIICHHE 00BEMOB PAa3IMUHBIX QUTYD C
MOMOILBIO ONpeAeTICHHOr0 HHTeTpana. Onupasch
Ha JIJaHHBIE YCIIOBUS 3a/1a41, HAXOAUTh
BO3MOXHOCTH TIPUMEHEHHSI HEOOX OJTUMBIX
(dopmyi. Pemath 3a7a4u Ha BBIYHCIICHUE
TUTOINAIM TIOBEPXHOCTH cephl. Vcnonb30BaTh
(hopMyITel TSI 0OOCHOBAHMS TOKA3aTEIHCTB
paccyxaeHuit B xozae perreHus. [[puMeHaTs
W3yUYCHHBIE CBOWCTBA FEOMETPHUECKUX QUTYD U
(hopMyI AJis pelIeHNs TeOMETPUIECKHX 33124 1
3a]a4 C MPaKTUIECKUM COJICPKAHUEM.

Conep:xanue yueOHOro npeamera

Matemaruka 10 kiacc
(Anzeopa u nauana mamemamuueckozo ananuza— 132 u., 'eomempus — 66 u.)
MaremaTuka: Ajiredpa u Hayajia MaTeMaTH4YecKoro anaan3a (1324.)
IHoBTOpenue kypca Auaredopst 7-9 kiaaccon (4 4.)
1. Jeaumoctsh uncena (12 4.)
ITonsatue nenumoctu. [lenuMocts cymmel U ipousBenenus. Jlenenue ¢ ocrarkoM. IIpusnaku nenumoctn.
CpaBHeHus. Pemienne ypaBHEHM B LIEBIX YHCTIAX.
2. MHorousensl. Ainreopandeckune ypasuenus (17 4.)
MHorousnensl 0T ofHOro nepemeHHoro. Cxema I'opuepa. Teopema besy. CnencrBus u3 Hee. Pemenue
anreOpandeckux ypaBHEHUH pa3iokKeHUeM Ha MHOXKHUTENH. JleauMocTh By4seHOB. CHMMETpUYHBIE
MHOTO4JIEHBI. MHOIOWIEHBI OT HECKOJIBKUX NepeMEHHBIX. DOPMYJIbI COKpAIIEHHOTO YMHOKEHHUS IS
crapunx creneHeil. bunom Hetotona. CrucremMbl ypaBHEHUH.
3. CreneHns ¢ AeiicTBUTEILHBIM NMoka3aTesneMm (11 4.)
[enble u panmoHanbHbIe YKcia. JleficTBuTeNnbHbIe yncia. beckoHeuHo yOpIBaromias reoMeTpruuecKast
nporpeccusi. ApupMeTHIECKU KOpeHb HaTypalibHOU cTeneHu. CTeneHb C palliOHAIBHBIM U
NeHCTBUTEIBHBIM [TOKA3aTESIMHU.
4. Crenennasi pynkuus (16 4.)
Crenennas ¢pyHk1us, e€ cBoiicTBa U rpaduk. PaBHOCHIIbHBIE ypaBHEHUS! M HEPABEHCTBA.
WppaunonaneHele ypaBHeHHs. MppannoHanbHble HEpaBEHCTBA.
5. Iloka3arenbnas pynkuus (11 4.)
[TokazarenbHas pyHkuus, e€ cBoiicTBa u rpaduk. [lokazarenbHble ypaBHeHUs. [loka3aTenbHble
HepaBeHcTBa. CHCTeMBbI TOKa3aTeIbHBIX YPaBHEHUH U HEPaBEHCTB.
6. Jlorapudmuyeckas ¢pynxuus (17 4.)
Jlorapudmsl. CBoiicTBa norapupmoB. JlecaTHUHbBIE U HaTypalbHbIe Jorapudmel. Jlorapugmuueckas
¢bynkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBuenus. Jlorapupmuueckue HepaBeHCTBA.
7. Tpuronomerpuyeckue popmysi (21 4.)
Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHat. OlpeneiaeHue cuiyca, KOCUHyca u
TaHreHca. 3HaKU CUHYCa, KOCUHYCa U TaHT€HCa. 3aBUCUMOCTb MEX/y CHHYCOM, KOCUHYCOM M TaHI'€HCOM
OJIHOTO M TOTO k€ yria. Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC U TAaHT'€HC YIJIOB O U 0.
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®opmyiibl cinoxeHuss. CUHYC, KOCUHYC U TaHT€HC ABOMHOrO yriia. ®opmyssl npuBenenus. Cymma u
pa3HoCTb cuHycoB. CymMMa U pa3HOCTb KOCHHYCOB.

8. TpuroHomeTpuveckue ypaBHenus (21 4.)

YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tgX = a. Pemenne TpuroHoMeTpuaeckux
YPaBHEHUU.

9. UtoroBoe noBTopeHue (24 - HTOroBoe)

Martematuka: I'eomerpus (664.)

Hexotopsble cBenenusi u3 miianumerpuu (10 4.)

1. Beegenmue (4 4.)

[Tpenmer crepeomeTpun. AKCHOMEI cTepeoMeTprr. HeKoTophie CeICTBUS U3 aKCHOM.

2. MapanieabHOCTH NPSIMBIX M IJIOCKOCTeH (16 4.)

[TapaniensHOCTh MPSMBIX, MPSMO U TIOCKOCTH. B3auMHOe pacmonoxeHune IByX MpsMbIX B
MIPOCTPAHCTBE. YTOJI MeXAY ABYMs npsiMbiMu. [lapamiensHocTs miockocTeil. Tetpasap u
napajuieJeuIe]I.

3. [lepneHAMKYASPHOCTH NPAMBIX U IJI0cKocTel (17 4.)

[leprnieHIUKYISIPHOCTD MPSAMOMA U TUIOCKOCTH. [lepreHIuKynsap 1 HaKJIOHHBIE. YTOII MEXY MPSMOil U
IJI0CKOCTRIO0. JIByrpanHslii yrou. [leprneHaukynspHOCTb MI0CKOCTEH.

4. Muororpannuku (14 4.)

[Tonsitue Muororpannuka. [lpusma. [Tupamuna. IpaBuibHbIC MHOTOTPAHHUKH.

5. loBTOpeHue (5 4.)

Maremaruka 11 knacc

(Anzebpa u nauana mamemamuueckozo ananusza — 132 u., 'eomempus — 66 u.)

MaremaTnka: Ajre6pa u Ha4yajia MaTeMaTH4ecKoro ananau3sa (1324.)

1.Tpuronomerpuyeckne pynxkuun (19 4.)

Tpuronomerpuyeckue GyHKIMu Y=Sin X , y=C0S X , y=tgX , y=ctgxtgx , UX CBOHCTBA 1 I'PaHKH.
OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH, UX CBOMCTBA U IpaQUKH.

3.IIpousBoaHasi U ee reoMeTPpUUECKHIT CMBICI (22 4.)

[Ipoussonnas. IlponsBoanas crenenHo pynkuuu. [IpaBuna nupdepenuponanus. [Iponssoansie
HEKOTOPBIX 3JIEMEHTapHbIX QyHKIUU. ['eoMeTpruecKkuil CMbICT TPOU3BOIHOM.

4.IlpumeHeHne MPOU3BOAHOI K UccaenoBanuio pynkuuid. (16 4.)

Bospacranue u yobiBanue GyHKIMH. DKcTpeMyMbl pyHKIMN. Hanbospime 1 HauMeHbIIne 3Ha4YeHUs
¢bynkuuu. [IponsBoaHas BTOPOro mopsiika.

5. IlepBooGpa3Has u unrerpaj. (15 4.)

ITepBooOpasnas. [IpaBuia HaxoxkaAeHUs epBooOpa3HbIX. [1101maas KpUBOTMHEHHON Tpaneuu u
uHTerpan. Berancnenue narerpanos. IIpuMeHeHne npon3BoAHON U MHTErpaja K peLIeHUI0
IIPaKTUYECKUX 3ajad.

6.KomoOunaropuka (13 4.)

ITpaBuio npousBenenus. [lepectanoBku. Pazmemenus 6e3 nosropenuil. Coueranus 6e3 MOBTOPEHUH 1
6unom HeroToHa.

7.2;1eMeHTHI Teopun BeposiTHOcTed (11 4.)

Cayuaiinble BennuuHbl. LleHTpansHble TeHaAeHIMU. Mepbl pazdpoca.

BepositHocTh coObITHs. Cr0XKeHue BeposiTHOCTeH. BeposTHOCTh mpon3BeieHnsl HE3aBUCUMBIX COOBITHIA.
8. KommiexkcHbie unciaa (14 4.)

Onpenenenne KOMIUIEKCHBIX uncell. Cl10’KeHUE U yMHOKEHUE KOMIIEKCHBIX

yucen. KoMIiekcHO conpsikeHHbIe unciia. Moiyinb KOMIUIEKCHOTO yncia. Onepanuu
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BBIYATAHUSA U AeneHus. ['eoMeTpruecKkas HHTEpIPETalys KOMIZIEKCHOTO YUCIa. TpUroOHOMEeTpHYeCKas
(bopmMa KOMIUIEKCHOTO YHCiIa. Y MHOXKECHUE U JISJIEHHE KOMIUIEKCHBIX YUCEJI, 3allMCaHHbBIX B
Tpuronomerpuueckoi popme. @opmyna Myaspa. KBagpaTHoe ypaBHEHUE ¢ KOMILIEKCHBIM
HEU3BECTHBIM.

9. IloBTopenue (26 4.)

Maremartuka: I'eomerpus (664.)

1.Bextopsbl B mpocTpanctie (6 4.)

ITonstue BekTopa B npoctpaHcTBe. ClI0)KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA
yucio. KoMiianapHsle BEKTOPBI.

2. MeToa koopaAuHAT B npocTpancTie (15 4.)

JlekapToBbI KOOPAMHATHI B IIpocTpaHcTBe. PopMysia pacCTOSHUSA MEKAY ABYMs TOUKAMU. Y paBHEHUS
cdepsl U mIockocTH. PopMyiia pacCTOSHUS OT TOUKU A0 MIIOCKOCTH. CKaIsipHOE IPOU3BEAECHUE
BeKTOpoB. KosmnmHeapHbie BEKTOPBI.

3. llnauuap, KoHyc, map (16 4.)

[Muiuuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHMeE, BbICOTa, O0OKOBast IOBEPXHOCTb, 00pa3yrolas,
pas3BepTka. OceBble CeUeHUs U CeUeHus, napajuienabHble ocHoBaHuIo. Lllap u cdepa, ux ceuenus,
KacaTeJbHasl IJIOCKOCTh K cdepe.

4. O6bembl Teg (17 4.)

OOmwemsl Ten U mIomaau ux nosepxuocrei. [lonsrue 06 o6beme tena. OTHOIIEHHE 00BEMOB
MOIOOHBIX TEIL.

5. IToBTopenne. (14 4.)

TemaTuveckoe NJaHUPOBaAHHE
AJiredpa ¥ Hayajia MaTeMaTHYeCKOI0 aHAJIU3a
10 kaace, 132 yaca.

Ne HasBanue pa3znena KonungectBo KomnnyectBo | TeMbl KOHTPOJIBHBIX PabOT
n/m 4acoB KOHTPOJIbHBIX
pabot

1. [ToBTOpEHME Kypca 4
Anrebpsl 7-9 kiaccoB

2. JlenumocTsb yucen 12 1 KonTponbhas padora Nel

«JlemuMOoCTh Yucen»

3. MHorouseHsl. 17 1 Kontponbnas padora Ne2
AnrebGpanueckue «MHorousneHsl. Anredpandeckue
ypaBHEHHS YpaBHEHHSI»

4, Crenens ¢ 11 1 Kontponbnas padota Ne3
e CTBUTENBHBIM «CreneHb ¢ AeHCTBUTEIBHBIM
roKazaresieM ToKa3aTeIeM»

S. CrenenHas GyHKIUSA 16 1 Konrtponsnas padora Ne4d

«CreneHHas QyHKIUS»

6. [TokazaTenbHas 11 1 KonTponbnas pabota No5
byHKIHSA «[ToxazarenpHast QyHKIHSY

7. Jlorapugmuueckas 17 1 Konrponsnas padora Ne6
byHKIIHS «Jlorapudmuaeckast HyHKIHSN)

8. Tpuronomerpuyeckue 21 1 Konrponbnas padora Ne7
(hopMyITBI «TpuronoMmerpudeckue HopmMyIIb»

9. Tpuronomerpruyeckue 21 1 Konrponbnas pabora Ne§
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YpaBHEHHUS «TpuroHomerpuyeckue
YpaBHEHHUSI.
IToBTOpEHME 2 8
Hroro: | 132 yacoB
I'eomerpus
10 xaacc, 66 yacon
KomunuecTBo
Hasganue paznena KomunuecTso
KOHTPOJIbHBIX | TeMbl KOHTPOJIbHBIX paboT
4acoB
pabor
Hexoropsle cBeneHus 10
U3 IUIaHUMETPUHI
Bsenenue 4 - -
KonTponbnas padora Nel
«[TapamnenbHOCTh NPAMOMN U
[TapamiensHOCTH
IJIOCKOCTH
HPSIMBIX U 16 2
. Konrtponbnas padora Ne2
IUIOCKOCTEH
«[TapannenbHOCTh
IIJIOCKOCTEN
[lepneHANKYISIPHOCTH KonTponbnas padota Ne3
MPSIMBIX U 17 1 «IlepreHIUKYIAPHOCTD
IIOCKOCTEH IPSIMBIX U IIJIOCKOCTEN»
Konrponsnas padora Ned
MHoOTrOrpaHHUKH 14 1 P P
«MHOTrOrpaHHUKN)
IToBTOpEeHME 5
Hroro: | 66 yacos 4
TemaTu4yeckoe NIaHNpPOBaHUe
Auare0pa u Ha4YaJIa MATEeMaTH4YeCKOI0 aHAJIN3a
11 kaace, 132 yacos.
KomnuectBo
Hasganue paznena Komnuectso
KOHTPOJIBHBIX | TeMBbI KOHTPOJIBHBIX paboT
4acoB
pabort
KonTtponbHas pabora Ne 1
Tpuronomerpuueckue
19 1 «Tpuronomerpuueckue
byHKIIUN
GbyHKITUN
KonTtponbHast padora Ne 2
IIpousBogHas u ee
. «IIpousBonHas u ee
FE€OMETPUYECKUN 22 1 .
reOMETPUUECKUI
CMBICT
CMBICIT»
IIpumeneHne
P g KonTtponsHast pabota Ne3
MIPOU3BOTHOMN K .
16 1 «IIpumeHenne nponu3BOIHON
HCCJIETOBAaHUIO .
K MCCIICIOBAHUIO (DYHKITUI
byHKIUA
[TepBooOpaznas u 15 1 Kontponbnas padota No4
UHTErpal «IlepBooOpa3Has u UHTErpam»
KonTtponsHas pabora Ne 5
KomOunaTtopuka 13 1 P P
«KombuHaTopuka»




KonTtponsHas padora Ne 6
6 DCMEHTb! Teuop m 11 1 «DIIEMEHTBI
BEPOSITHOCTEH. .
TEOPUH BEPOSATHOCTEH»
7 KomrnekcHeie uncna 14 1 Konrposenas padora Ne7
«KoMIuIeKkCHbIE Yncaa»
8 [ToBTOpeHue 26 7
Hroro: 136 yaca
I'eomerpus
11 kanace, 66 yacos.
KonunuectBo
KonunuectBo
Ne Hasganue paznena KOHTPOJIBHBIX
4acoB Tembl KOHTPOJIBHBIX paboT
/i pabor
1. Bexkrops! B 6 )
IPOCTPAHCTBE
Kontponsnas padora Nel
«lIpocrenne 3a1aun B
5 Mertona koopauHaT 15 2 KOOpPJIMHATAX )
B IPOCTPAHCTBE KonTponbnas padorta Ne2
«CkayipHOE TIPOU3BEICHUE
BEKTOPOB. J[BIKEHUS»
KonTposnbnas padorta Ne3
3 EI:U;HHJIP’ KOHYC, 16 1 «unuunp, konyc, cepa u
miap»
KonTtponbHas pabota N4
«O06beM NUIMHIpA,
KOHYyCa, MUPaMUJIbI U
4 O0bemsb! Ten 17 2 MIPU3MBD»
KonTtponbHas pabora Ne 5
«O0beM mapa u ero
yacteid. [Inomane chepoin
5 IToBTOpEHME 14 5
Hroro: | 68 yacos
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