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PaGouass mporpamma mo martemaTuke (anreOpa W Hadajga MaTeMaTHYeCKoro aHanmmsa, reomerpusi) B 10-11 kimaccax
cocTaBJieHa B COOTBETCTBHH ¢ DeiepanibHBIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM CPEIHEro 00IIero 0opazoBaHus,
OCHOBHOM 00pa3oBaTeIbHON pOrpaMMoil B paboyeil mporpaMmMoi BOCOIUTaHUSI CPEAHETO 00111ero o0pa3oBaHus MKOJbI Ha 2022-
2023 y4eOHBIi ToI.

KommuecTBo yacoB o nmporpamme B 10-11 kitaccax — B COOTBETCTBHH € yU€OHBIM TUTAHOM IIIKOJIBI HA HOBBIN Y4E€OHBIH TO/I.

Ilnanupyemble pe3ybTaThl 0cBOeHHs MaTeMaTuku B 10-11 kiaccax
IlnanupyemMsble JIMYHOCTHBIE Pe3yabTAThI
JInyHOCTHBIE pe3yJIbTAThI B c(pepe OTHOLICHUI 00y4aoluXcH K cede, K CBOeMY 310POBbIO, K IO3HAHMIO CeOs1:

- OpHUEHTalMs OO0YyYalolUXCS Ha JOCTH)KEHHE JIMYHOTO CYACThs, PEATM3AIMI0 MO3UTUBHBIX JKU3HEHHBIX MEPCIEKTUB,
WHULHAATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K JINYHOCTHOMY CaMOOIPENEIEHUI0, CHOCOOHOCTh CTABUTh LIEJIH U
CTPOUTH KU3HEHHBIE TIAHbL;

- TOTOBHOCTb U CIIOCOOHOCTh 00ECTIEYUTh C€0€ M CBOMM OJIM3KUM JI0CTOMHYIO XKHU3Hb B IPOLECCE CAMOCTOSTENbHOM, TBOPUECKOMN
Y OTBETCTBEHHOM JIESTEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHSI, TOTOBHOCTh U
CIIOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYIO MO3HIIMIO 1O OTHOIICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOIIIOTO U
HACTOSIIIET0 HA OCHOBE OCO3HAHUS U OCMBICIECHUSI UCTOPHUH, JYXOBHBIX LIEHHOCTEN U JTIOCTUKEHUI HAIIEW CTPaHBI;

- TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroluXcs K CAMOPAa3BUTUIO U CAMOBOCHUTAHHMIO B COOTBETCTBHM C OOIEUYETIOBECUECKHUMHU
LEHHOCTSAMH U UIeajlaMH I'PaX1aHCKOIro 00I1eCTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aAHITHUSX CIIOPTUBHO-
03JI0POBUTEILHOU AEATEIBHOCTHIO;

- IPUHSTHE U peaju3alus [EeHHOCTEH 310pOBOT0 U 6e30macHOro odpasza JKU3HH, OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (PU3MYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

HETPUSITUE BPEAHBIX MPUBBIYEK: KyPEHUSI, YIOTPEOICHHS aJIKOT0JIsl, HAPKOTHUKOB.

JInuHocTHBIE pe3yJbTaThl B c(pepe oTHOIIEeHUI 00y4aromuxcsa Kk Poccun kak k Pogune (OreuectBy):

- poccHiicKas UJEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKON MAEHTUYHOCTH B MOJHUKYJIBTYPHOM COLIMYME, YYBCTBO
MPUYACTHOCTU K HICTOPUKO-KYJIBTYPHOM OOLIIHOCTH POCCUIICKOTO Hapoaa U cyap0e Poccuu, maTpuoTu3M, TOTOBHOCTb K CITY>KEHUIO
OrteuecTBy, €ro 3aIUTE;



- YBaXXEHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iepes PonnHON, roproctu 3a CBOM Kpail, cBor0 Poauny, nmpouutoe u
HACTOSAIIEE MHOTOHAIMOHAILHOTO Hapoa Poccun, yBaskeHne K ToCcy1apCTBEHHBIM CUMBOJIaM (Tepo, diar, TUMH);

- popMupoOBaHuE yBAXKECHUSA K PYCCKOMY SI3bIKY KaK roCyAapCcTBEHHOMY s3bIKYy Poccuiickoit @enepatiy, sBISIOMIEMYCs] OCHOBOM
POCCUICKON UIEHTUYHOCTH U IJ1aBHBIM (PaKTOPOM HAIIMOHAIBHOI'O CaMOOIIPEIEICHHUS;

- BOCIIUTaHHME YBAXXEHUSI K KYJIbTYpE, SI3bIKaM, TPaJAULIUAM U 00bIUasiM HapooB, IpoxuBarommx B Poccuiickoit ®denepanuu.

JInuHOCTHBIE pe3yJbTaThI B chepe OTHOLIECHU 00y4al0IMXCH K 3aKOHY, TOCYAAPCTBY M K I'Pa’KIAHCKOMY 001IeCTBY:

- TPaXJTaHCTBEHHOCTh, IPAYKAAHCKAas! MO3ULUS AKTUBHOI'O M OTBETCTBEHHOT'O WIEHA POCCUICKOI0 00IIECTBA, OCO3HAIOIIETO CBOU
KOHCTUTYLIMOHHBIE MpaBa U OO0S3aHHOCTH, YBA)KAIOIIErO 3aKOH M MPaBONOPSAIOK, OCO3HAHHO MPUHHUMAIOLIETO TPaIUIIMOHHBIE
HaIlMOHAJIbHbIE U 00II€YeIOBEUECKIE T'YMAHUCTUYECKUE U JEMOKpPATUUYECKHE LIEHHOCTH, TOTOBOTO K YYacTHIO B OOILIECTBEHHOU
KU3HH;

- IpHU3HAHUE HEOTUYYKJAEMOCTH OCHOBHBIX NpaB M CBOOOJ 4YEJIOBEKAa, KOTOPbIE MPHUHAIJIEKAT KAKIOMY OT POKICHUS,
TOTOBHOCTB K OCYHIECTBJIEHUIO COOCTBEHHBIX IIPAB M cBOOO 0€3 HapyIlIEHUs [IPaB U CBOOO/] IPYTUX JIULI, TOTOBHOCTh OTCTaWBAaTh
coOCTBEHHBIE MpaBa U CBOOOBI YEJOBEKA U IPAKJAHWHA COIIACHO OOUIENPU3HAHHBIM MIPUHIUIIAM U HOPMaM MEXAYHapOJIHOIO
mpasa u B cootBeTcTBUM ¢ KoHcTuTynmen Poccuiickoit denepanyu, npaBoBas U MOJUTAYECKAs TPAMOTHOCTB;

- MUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHW M OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOE Ha
JUAJore KyJbTyp, a TAKXKE pa3InyHbIX (JOPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHME CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

- MHTEPUOPU3ALHAs LEHHOCTEH IEMOKpPAaTUU WU COLMAIbHOM COJMAAPHOCTH, T'OTOBHOCTH K JOTOBOPHOMY pPErYJHUPOBAHUIO
OTHOUIECHUU B IPYMIIE WX COLIMAJIbHOW OpraHU3aluu;

- TOTOBHOCTh OOYYaIOLUXCs K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATHUU PELICHUH, 3aTparuBarolluX UX MpaBa U UHTEPECHI, B
TOM YHCJIE B Pa3IMyYHbIX (hOpMax OOIIECTBEHHOM CaMOOpPraHU3alluy, CaMOYIIPaBIIEHUS, O0IIECTBEHHO 3HAUUMOM 1€ATEIbHOCTH;

- IPUBEPKEHHOCTh WJESM MHTEPHALIMOHAIN3MA, APYKObI, paBEeHCTBA, B3aUMOIIOMOILIM HAPOJIOB; BOCIIUTAHUE YBAXKUTEIHLHOTO
OTHOIIICHHUS K HallHOHAJILHOMY JOCTOMHCTBY JItOJIeH, X YyBCTBAaM, PEITUTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTh OOYYaIOMIMXCS MPOTUBOCTOSITH WACOJOTUU SKCTPEMH3Ma, HalMOHANIM3Ma, KCEeHO(POOWHU; KOPPYIILIHH;
JUCKPUMHUHALAK 110 COLUMAJIbHBIM, PEJIMTMO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IMPU3HAKAM U JIPYTHUM HETATUBHBIM COLMAJIbHBIM
SABJICHUSIM.

JInuHOCTHBIE pe3yabTaThl B c)epe OTHOLIECHNH 00y4alOIMXCH € OKPYKAIOIMMHU JIIOAbMM:



- HPaBCTBEHHOE CO3HAHHME W IIOBEJCHUE HA OCHOBE YCBOCHMs OOIIECUETIOBEYECKUX LEHHOCTEH, TOJEPAaHTHOIO CO3HAHMS U
MOBEJECHUS B IMOJIMKYJBTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTHM BECTH JHAJIOT C APYTMMH JIIOJbMHU, JIOCTHUTAaTh B HEM
B3aMMOITOHMMAaHHUS, HAXOJUTh OOIIIKE IENU U COTPYAHUYATH I UX JOCTHKEHUS;

- IPUHATUE TYMAHUCTUYECKUX LIEHHOCTEHN, 0CO3HaHHOE, YBAKUTEIBHOE U I00pOKETATENbHOE OTHOIIEHUE K IPYTOMY YEJIOBEKY,
€ro MHEHHIO, MUPOBO33PEHHUIO;

- CIIOCOOHOCTh K CONEpEeXKHBaHUIO U (HOPMHUPOBAHHME IMO3UTHBHOIO OTHOUIEHMSI K JIOASM, B TOM YHCJIE K JMIAM C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pOBbSl U HHBaJIUAAaM; O€peKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K
($u3NYECKOMY U IICUXOJIOTHYECKOMY 3/I0POBBIO JPYTUX JIIOJIEH, YMEHNE OKa3bIBaTh MEPBYIO TIOMOIIIb;

- (popmHupoBaHUE BBIPAKEHHON B MOBEACHUM HPABCTBEHHOW IMO3UIIMHU, B TOM YHUCIE CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY
no0pa, HpaBCTBEHHOI'O CO3HAHUS U MOBEJICHHUS HA OCHOBE YCBOCHHMs OOILEUYETOBEUYECKMX LEHHOCTEN M HPABCTBEHHBIX YYBCTB
(dectu, moira, CIpaBeITUBOCTH, MAIIOCEP IS U APYKEITIO0H);

- pa3BUTHE KOMIIETEHUUN COTPYAHUYECTBA CO CBEPCTHHKAMH, JETHbMHU MJAJIIETO0 BO3PACTa, B3pOCIbIMU B 00pa30BaTENIbHOM,
OOLIECTBEHHO TOJIE3HO, y4eOHO-NUCCIIEI0BATEBCKON, IPOEKTHON U APYTUX BUAAX AEATEIBHOCTH.

JInyHocTHBIE pe3yibTaTbl B c(epe OTHOIIEHMH O0y4YalOIIUXCH K OKPYXKAWIIEMY MHpPY, KHBOH Npupoae,
Xy/10:KeCTBEHHOH KYJbType:

- MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYMMOCTH HAayKH, TOTOBHOCTb K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BJaJIeHUE TOCTOBEPHOM HH(pOpManued O NEepeloBBIX JOCTIXKEHUAX U OTKPBITUSX MHPOBOU U
OTE€UYECTBEHHON HaYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPA U OOLIECTBA;

- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BAHUIO, HAa MPOTSKEHUHM BCEH YKU3HU; CO3HATEIIBHOE
OTHOILIEHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEHITHON MPOo(eCcCHOHATBbHON U OOLIECTBEHHOM 1€ATEIbHOCTH;

- DKOJIOTUYECKasi KyJbTypa, OepexHOe OTHOILIEHHUS K POJHOM 3emiie, MpUpoAHbIM OoratcTBamM Poccum m Mupa; moHUMaHHe
BIIMSIHUS COLIMATIbHO-DKOHOMUYECKHUX MTPOLECCOB HAa COCTOSIHUE MPUPOJHON U COUUATIBHOU CPEABL, OTBETCTBEHHOCTD 32 COCTOSTHUE
MIPUPOJIHBIX PECYPCOB; YMEHHUS U HABBIKK Pa3yMHOTO IPUPOIONOJIB30BAHNS, HETEPIIUMOE OTHOLIEHUE K JEHCTBUAM, IPUHOCIIIUM
BpEJl SKOJIOTHH; MPUOOPETEHNE ONBITA SKOJIOTrO-HAMPABICHHON AESTENbHOCTH;

- 3CTETUYECKOE OTHOIIEHUS! K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPONCTBY COOCTBEHHOIO OBITA.

JInuHOoCTHBIE pe3yJbTaThl B c(pepe OTHOLIEHHH 00yYAKOIIMXCH K CeMbe M POAUTEIAM, B TOM YHCJIEe NMOATOTOBKAa K
ceMeMHOH KU3HU:



- OTBETCTBEHHOE OTHOLIEHUE K CO3[JaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHS LICHHOCTEN CEMEWHOM )KU3HU;
- TIOJIO)KUTEJIbHBIA 00pa3 CeMbH, POAUTENHLCTBA (OTLOBCTBA M MATEPUHCTBA), MHTEPUOPHU3ALUs TPAJIULIUOHHBIX CEMENHBIX
LIEHHOCTEMN.

JIuuHocTHBIE pe3ybTaThbl B cdepe OTHOUIEHHsI Oo0Oydamomuxcsi K Tpyay, B cdepe coumajibHO-IKOHOMHYECKHX

OTHOIIIEHMI:

- YBOXXECHHE KO BceM hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3alllUTE CBOECH COOCTBEHHOCTH,

- OCO3HAHHBIN BBIOOp OynyIei mpodeccuu Kak MyTh M CIIOCO0 peaau3aiuu COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB;

- TOTOBHOCTbH 00YyYarOIIUXCS K TPYAOBOM MpodecCHoHaIbHON AeATeTbHOCTH KaK K BO3MOYKHOCTH YYaCTHS B PEIIICHUN JTUYHBIX,
00I111€CTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIEHAIIMOHAJIBHBIX TTPOOJIEM;

- IOTPEOHOCTh TPYAUTHCA, YBAXKEHUE K TPYAY U JIIOASM TPYJa, TPYJAOBBIM JOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIIEHUE K Pa3HbIM BUaM TPYJIO0BOH JNEATEIbHOCTH,

- TOTOBHOCTb K CaMOO0OCITy>KMBaHUIO, BKJIIOUast 00yUYEHHUE U BBITIOJIHEHUE JOMAITHUX O0SI3aHHOCTEH.

JIuuHocTHbIe pe3yjabTaThl B cdepe (PU3MYECKOr0, ICHXOJOTHYECKOro, COLMAJIBHOI0O M aKaJIeMH4eCKOro
0/1aronoJIy4usi 00y4aroumxcs:
- (u3nyeckoe, AMOIMOHATBLHO-TICHXO0JIOTHYECKOE, COIMHAIbHOE OJIaromnojydyre OOydJaroIIuXxcs B JKM3HU 00pa30BaTeIbHOMN
OpraHU3alliy, OIYIICHUE AEThbMU 0€30IMaCHOCTH M IICUXO0JIOTHYECKOr0 KoMpopTa, nHpOopMaIMoOHHOW 0€301aCHOCTH.

IInanupyemble MeTanpeaMeTHbIe pe3yJIbTaThI
MertanpeameTHble pe3yibTaThl OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM NpOrpaMMbl IPEACTaBIEHBI TPEMsl TpyHIaMu
YHHUBEpCaJIbHBIX Y4eOHbIX aeiictuii (Y'Y ).
1. PeryJsiTUBHBIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiiCTBUSA
BbInyCKHUK HAy4YHTCH:
- CAMOCTOSITETTLHO OIIPENeTIATh IENH, 33/1aBaTh MapaMeTPhl U KPUTEPHH, TI0 KOTOPHIM MOKHO OTIPEACIUTH, YTO 11eJh JOCTUTHYTA,
- OIIEHUBATh BO3MOXXHBIE TOCIEACTBHS JOCTM)KCHUS TOCTABICHHON IENU B JACATEILHOCTH, COOCTBEHHOW >KU3HH W >KU3HH
OKPY>KaOIIHX JIOJIeH, OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U MOPAJIH;
- CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIbHOMN JAESITETLHOCTH U )KU3HEHHBIX CUTYAIIHSIX;



- OILICHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U IPYTUe HEMATEpUAIbHbBIE PECYPChl, HEOOXOAUMBIE JIJIsi JOCTHKEHUSI TOCTABJICHHON
1 (S17 K

- BBIOMpaTh MYTh IOCTMKCHHS IICNIA, IUIAHUPOBATH pPEIICHUE TOCTABJICHHBIX 3a7ad, ONTHUMHU3HUPYS MaTepHAIbHBIE U
HEeMaTepUaJIbHbIC 3aTPaThl;

- OPraHu30BBIBaTh A(OPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOIUMBIX JJIsI TOCTHXKCHHS TTOCTaBJICHHOM 11EJIH;

- COIOCTABJISITh TTOJTYYEHHBIN PE3yiIbTaT AEATEIBHOCTH C MIOCTABICHHOM 3apaHee MeIbIO.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
BbINyCKHMK HAYYHUTCS:

- ICKaTh M HAaXOJUTh OOOOIIIEHHBIE CITIOCOOBI pelIeHUs 3a/lad, B TOM YHCJIe, OCYIIECTBIATh Pa3BePHYTHIM MH(OOPMAIIMOHHBIN
MOMCK U CTaBUTh Ha €r0 OCHOBE HOBbIC (yueOHbIC 1 MTO3HABATEIIbHbBIC) 3a/1a4H;

- KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH HH(OPMAIIMIO C Pa3HBIX MO3UIUMN, pacno3HaBaTh U PUKCUPOBATH MPOTUBOPEUUS
B UH(GOPMAITMOHHBIX UCTOUHHUKAX;

- UCIIOJB30BaTh PA3JIMYHBIC MOJIEILHO-CXEMATUUECKUE CPENICTBA JIJIsl TIPEACTABICHUS CYIIECTBEHHBIX CBS3€W U OTHOIICHUM, a
TaKXe MPOTUBOPEUNI, BBISIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHUKAX;

- HaXOJIUTh M TPUBOJUTH KPUTUUYECKUE APTYMEHTHI B OTHOIICHUU JEUCTBUU U CYXKICHUM APYroro; CIOKOWHO M pa3yMHO
OTHOCHUTBCS K KPUTHUECKHUM 3aMEUYaHUsSM B OTHOIIEHUU COOCTBEHHOTO CYXJICHUS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO
pPa3BUTHS,

- BBIXOJIUTH 32 PAMKH YU4€OHOT0 ITPeAMETa M OCYIIECTRIIATH IICJICHANPABICHHBIN ITOUCK BO3MOXHOCTEH JIJIsI IITMPOKOTO IMEpeHOca
CPEACTB U CIIOCOOOB JCHCTBHS;

- BBICTpPauBaTh HHIWBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYCHUS CO CTOPOHBI APYTUX YYACTHUKOB U
peCYpCHbBIE OTpaHUYCHUS,

- MEHSITh U YAEP>KUBATh pa3Hble MO3UILIUH B TO3HABATEIBLHOMN AEATEIbHOCTH.

3. KoMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS
BbInyCKHUK HAy4YHTCH:



- OCYIIECTBIATH JIEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK W CO B3pPOCIBIMU (Kak BHYTPH 00pa3oBaTelbHOM
OpraHW3aliMi, TaK M 3a €€ MpejeIaMu), MOAOMpaTh MAPTHEPOB IS JEIOBOW KOMMYHHKAIIUHM HWCXOIS W3 COOOpaKCHHM
PE3yJAbTaTUBHOCTU B3aUMO/ICHCTBUS, & HE TUYHBIX CUMIIATUH;

- IPU OCYIIECTBICHUH I'PYIIIOBOM pPabOThI OBITH KaK PYKOBOJIUTENIEM, TaK M YWICHOM KOMaH bl B Pa3HBIX pOJISIX (TeHEpaTop UeH,
KPUTHUK, UCTIOTHUTEIIb, BHICTYMAIOIINHI, SKCIIEPT U T.1.);

- KOOPJAMHUPOBATH U BHIMIOJIHATH Pa0OTY B YCIOBUAX PEABHOI0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHUS;

- pa3BEpHYTO, JIOTUMHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCHOJB30BAHMEM aJICKBATHBIX (YCTHBIX U NMHUCHbMEHHBIX)
SA3bIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(PJIUKTOTEHHBIE CUTYAIlMU U NMPEJOTBPAIATh KOHGIUKTHI JO UX aKTUBHOM (pa3bl, BEICTPAUBATh JCIOBYIO U
00pa3oBaTEIbHYI0 KOMMYHUKAIIMIO, U30€ras TUYHOCTHBIX OIIEHOYHBIX CYXKJIECHUM.

Ilnanupyemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHUSA

Ha ypoBHe cpeanero ob6uiero oOpazoBanusi B cooTBerctBUM ¢ PI'OC COO ompeneneHbl 4YeThIpe BHAA PE3YIbTaTOB:
«BrIycKkHUK HAy4UTCS — 0230BBIN YPOBEHBY, « BRITYCKHHK MOJIYYUT BO3MOKHOCTh HAYUNUTHCS — 0a30BbIi YPOBEHBY, « BBITyCKHUK
HAYy4HUTCS — YIITYOJICHHBIA YPOBEHBY, « BBIMYCKHHUK MOJYYUT BO3MOXHOCTh HAYUHUThCS — YIIyOJCHHBI». [ pymnma pe3ynbpTaToB
«BBITTYCKHUK HAYYUTCSD TIPEJCTABIIIET COO0H PE3yIbTaThl, TOCTHKEHUE KOTOPHIX 00eCTICUrBACTCS YUYUTEIEM B OTHOIIIEHUH BCEX
oOyyJarommxcsi, BRIOpABIINX JaHHBIN YpOBEHb 00yueHus. ['pynmna pe3yabTaToB « BRIMYCKHHUK MOTYyYHUT BO3MOYKHOCTh HAYUHUTHCS
obecrieunBaeTCs yUUTEIEM B OTHOIIICHUH YaCTH HanOoJiee MOTUBUPOBAHHBIX M CITOCOOHBIX 00YUYArOIIUXCS, BRIOPABIINX JTAHHBIN
ypoBeHb 0OyueHwms. [Ipm koHTpoJjie kauecTBa oOpa3oBaHUs TpyIma 3aJaHUi, OPHUCHTUPOBAHHBIX HAa OIICHKY JOCTHXKCHHS
IJIAHUPYEMBIX Pe3yJIbTaTOB U3 0J10Ka « BRIMYCKHUK TTOTYYHUT BO3MOKHOCTh HAYIUTHCS», MOXKET BKIIIOUATHCS B MaTepHaIbl OJI0Ka
«BBIMYCKHUK HAy4UTCS». OTO TO3BOJUT TMPEAOCTABUTh BO3MOXKHOCTH OOYYaIOIMIUMCS TPOJIEMOHCTPUPOBATH OBJIAJICHUE
Ka4eCTBCHHO MHBIM YPOBHEM JOCTHIKCHHUH M BBISBIIATH TMHAMHUKY POCTA YUCIACHHOCTH HanOO0JIee MOATOTOBICHHBIX 00YJYaIOIINXCS.

[TpuHIMTIHATBLHBIM OTJIMYUEM PE3YJIhTAaTOB 0a30BOT0 YPOBHS OT PE3yJbTAaTOB YIIIYyOJICHHOTO YPOBHS SIBISETCS WX IICJICBas
HaIpaBJICHHOCTh. Pe3ynpTaThl 0a30BOr0 ypOBHS OPHEHTHPOBAHBI Ha OOIIYI0 (DYHKIIMOHAIBHYIO TPAaMOTHOCTH, ITOTYYCHUE
KOMITETCHTHOCTEH IS TOBCETHEBHOM KU3HU M OOIIEro pa3BUTH. DTa TPyIa pe3yIbTaTOB MPe/oaraeT:

— IMOHUMAaHHUE MPEIMETA, KIIFOUEBBIX BOITPOCOB M OCHOBHBIX COCTABJISIONINX 3JIEMEHTOB M3ydaeMOH MPEAMETHOM 00JIaCTH, YTO
oOecrieunBaeTCs HE 3a CUET 3ayYHMBAHMS OINPEACICHUA U MPABWJI, a MOCPEACTBOM MOJICIUPOBAHUSI U MTOCTAHOBKU MPOOJIEMHBIX
BOIIPOCOB KYJLTYPHI, XapaKTePHBIX IS TAHHOM MpeIMETHOM 001acTH;



— YMEHHUE PellaTh OCHOBHBIE NMPAKTHUYECKHUE 3aJa4M, XapaKTEpPHbIE JJIsl UCIOJIb30BaHUS METOJIOB U MHCTPYMEHTApPUS JaHHOMN
MpeaMETHOM 00J1acTH;

— OCO3HAHHME PaMOK HM3y4yaeMOW MpPEeIMETHOM 00JacTH, OrPaHUYEHHOCTH METOJIOB M MHCTPYMEHTOB, TUIMYHBIX CBSI3EH C
HEKOTOPBIMU JAPYTUMU 00IACTAMU 3HAHUS.

Pe3ynbratrhl yriy6eHHOro ypoBHsI OpUEHTHUPOBAHBI HA MOJIYyYEHHE KOMIIETEHTHOCTEH JIJIs OCeNyoIIed NpodeccnoHaIbHOMN
JESTEIbHOCTH KaK B paMKaxX JIaHHOW IpeIMEeTHOW o0JacTH, Tak M B CMEXHBIX ¢ HEW oOnacTax. DTa rpymnna pe3yibTaToB
IIPEAIIoIaraer:

— OBJIAJICHUE KIIIOYEBBIMU MOHATHSAMH M 3aKOHOMEPHOCTSAMM, Ha KOTOPBIX CTPOUTCS JaHHAs NpeAMETHas o00JacTh,
pacrno3HaBaHUE COOTBETCTBYIOUIMX MM IPU3HAKOB M B3aMMOCBA3€H, CIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUYHBIE MOAXOMABI K
M3YUYEHUIO ABJIICHUM, XapaKTEPHBIX JJIs U3y4aeMOU MpeaMeTHON 00nacTy;

— YMEHHE pelllaTh KaK HEKOTOPbIe MPAKTUUYECKUE, TAK U OCHOBHBIE TEOPETHUECKHUE 3a/1a4, XapaKTepHbIE JJI1 UCIOJIb30BaHUS
METO/IOB U HHCTPYMEHTApHUs JaHHON NpeaIMeTHON 001acTH;

— HaJIM4Me MPEJCTABICHUN O JaHHOW MpPEeIMETHON 00JacTH Kak IEJOCTHOM TeopuH (COBOKYMHOCTH TEOpPHil), 00 OCHOBHBIX
CBA3SX C UHBIMU CMEXHBIMH 00J1aCTSIMU 3HAHUU.

MaremaTuka: a.nreﬁpa U HAYAJa MATEMATHICCKOIo aHaJIu3a, recoMeTpusd



ba3oBblii ypoBeHb
«I1po06s1eMHO-PYHKIMOHAJIbHBIE Pe3YJbTAThD)

omepupoBaTh Ha 0a30BOM YpPOBHE
MMOHSATHSIMU: YTBEPKICHUE,
OTPHUIIAHUE YTBEPKIACHUS, NCTUHHBIC
U JIOXKHBIC YTBEPXKICHHUS, NMPUUYMHA,
CJIEICTBHE, YACTHBIN CIIy4ail 00IIero
YTBEPKACHUSI, KOHTPIIPUMED;

Paznen |. BbINyCKHMK HAYYUTCSI I1l. BbINYCKHHMK MOJYYHT BO3MOKHOCTh
HAYUYHMThCS
Hean s ucnosib30BaHWsl B TOBCEOHEBHOM | /[ pazeumus mbludieHus, UCHOb308AHUS 8
OCBOEHUS KU3HHU M OOECHEYEHHUS] BO3MOXKHOCTHU | HOBCEOHEBHOU HCUSHU
npeaMera YCIICITHOTO MPOJIOJKEHUSI O0Pa30BaHUs | U 0OecneyeHusi B03MOICHOCMU — YCHEeUHO20
N0 CHEHUANTbHOCTSAM, HE CBSI3aHHBIM C | HPOOOIHCEHUSA 0bpazoeanusl no
MIPUKJIATHBIM UCIIOJIb30BAHUEM | CHEYUATIbHOCMIAM, He CBA3AHHbIM c
MaTeMaTHKH NPUKTAOHBIM UCNOTIb308AHUEM MAMEMAMUKU
Tpebosanus k pesyromamam
Inemenmaot e OmnepupoBarb Ha 06a30BoM ypoBHel | ® Onepuposamv?  nouamuamu. KoHeYHOE
meopuu MNOHATUSIMU: KOHEYHOE MHOYKECTBO, MHOJMCECMB0O,  DJIeMEeHm  MHOMCecmad,
MHOMICECME U AIEMEHT MHOKECTBA, NOOMHOIHCECMBO, nepeceyetue u
Mamemamuyec MOJMHOKECTBO,  NEpEeceuyeHrue | o0veouHenue  MHONCECHS, yucnogwvle
KOl 102uKuU 00bEeIMHEHNE MHOXKECTB, YHCIIOBBIC MHOJMCECMBA HA KOOPOUHAMHOU NPAMOU,
MHOXKE€CTBAa  Ha  KOOPAMHATHOM ompes3ox, unmepea.l, NOJYUHMEPBA,
MPSIMOM, OTPE30K, UHTEPBAT,; NPOMENCYMOK € BbIKOJIOMOU  MOYKOLU,

epaghuueckoe npedcmasienue MHOMICECME
HAa KOOPOUHAMHOU NIOCKOCMU,

® onepuposamv NOHAMUAMU: YMEepIHcOeHue,
ompuyaHue ymeepicoeHus, UCMUHHblE U
JIOJICHbIE Ymeep#coenus, npudUHa,

1 3,[[CCB M Jlajiee. pacrno3HaBaTh KOHKPETHBIC ITPUMEPHI 06H_II/IX MMOHATHUH II0 XapaKTCPHBIM IMPU3HAKaM, BBIIIOJIHATH JEHUCTBUSA B COOTBETCTBHUU C

OTIpeIeIEHUEM U MPOCTEHIIIMMH CBONCTBAMU MOHATUH, KOHKPETU3UPOBATh IPUMEPAMU 00IIUE TTOHSATHUS.

2 3IICCI: " JaJICC; 3HATH OMPCACIICHUC MOHATHA, YMCTh HOACHATH €TO CMBICI, YMCTb HCIIOJIb30BATh IMOHATHC U CTO CBOMCTBaA pu NpOBCACHUU

pacCyXIeHUM, pEeIICHUH 3a]1ay.




® HAXOJUTh IIEpECECUCHUE U
oObeMHEHUE  JBYX  MHOXECTB,
NpEICTaBICHHbIX Tpaduyecku Ha
YHCJIOBOU MPSMOM;

® CTPOMTH Ha YHUCIOBOM HPSIMOU
ITOJMHOXKECTBO YUCJIOBOTO
MHOKECTBA, 33IaHHOE MPOCTEUILINMHU
YCIOBUSIMU;

® pAacIiO3HaBaTh JIO’KHBIE
YTBEPKIACHUSA, OIIUOKH B
pacCy X IEHUsAX, B TOM YHUCJIE C

HCIIOJIB30BAHHUCM KOHTPIIPUMCPOB.

B nosceonesnoii sxcusnu u npu uzyyenuu
Opy2ux npeomemoas.

® HCNOJIb30BAaTh YHCIIOBBIE MHOYKECTBA
Ha KOODAMHATHOW MPSIMOU  JJIA
ONMCAHUSI PEATBHBIX IPOLECCOB U
SIBJICHUI;

® [POBOJUTH JIOTUYECKUE
paccyxaeHus B CUTYyalUsAX
MMOBCEJHEBHOM KU3HU

creocmeue,  4acmwuwli  caydai  oouje2o
VmeepicoeHusl, KOHmpnpumep,

nposepsims  NPUHAOTIEHCHOCMb  dlleMeHmda
MHOJHCECMBY,

Haxoo0umv nepeceyenue u 0OveOuHeHue
MHOJMCECm8, 8 MOM 4YUcie NPpeoCmagieHHbIX
epagpuyecku Ha YUCTOBOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU,

npoeooums 00KA3AMmMelbHble PACCYIHCOCHUs.
o1 000CHOBaHUS UCMUHHOCU
VmeepaHcOeHUl.

B nosceonesnoii orcuznu u npu usyuenuu opyeux

npeomemos:

UCNONIb308AMb  YUCTOBbIE MHOJICECMBd HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOLL
NIOCKOCMU OISl ONUCAHUSL  PealbHblX
npoyeccos u s61eHuUll;

npoeooUmMsb 00KA3AMeNbHblEe PACCYIHCOCHUS.
8 cumyayusix NO8CeOHeGHOU JHCU3HU, NpU
peuteHuu 3a0ay u3 opy2ux npeomemos

Yucna
8bIPAICCHUSA

e OmnepupoBarh Ha 0a30BOM YpOBHE

ITOHATHSIMU: LIEJIOE YHCIIO,
NEIMMOCTh 4YHCEJI, OOBIKHOBEHHAas
poOBb, IecsITUYHAas Ipo0Bb,
palroHAaIEHOE YHCIIO0,

npuOMKEHHOE  3HAYEHUE YHUCIA,

C80600HO onepuposamov NOHAMUAMIU. Yel0e
yucno, O0eumMocms uucei, O0ObIKHOBEHHAS
0pobb, decsimuunas O0podb, PaYUOHAIbHOE
Yucno, NpuOIUNCEHHOE 3HAYEeHUe 4Yucia,
yacms, 00711, OMHOWEHUEe, NPOYEHM,




4acTh, J0JS, OTHOUIEHUE, MPOLEHT,
MOBBIIIEHHE W  TMOHWKEHHE Ha
3aJlaHHOE YHUCIIO0 IPOLIEHTOB,
MacITao;

ornepupoBaTh Ha 0a30BOM ypOBHE
NOHATUSIMU:  JlorapudM  4Hcha,
TPUTOHOMETPHYECKAsT OKPY>KHOCTb,
rpagycHasi Mepa yrIjla, BeJIMYuHa
yria, 3aJITaHHOTO TOYKOU Ha
TPUTOHOMETPUYECKON OKPY>KHOCTH,
CUHYC,  KOCUHYC, TaHT€HC U
KOTaHT€HC VTJIOB, MMEIOIINX
IPOU3BOJIbHYIO BEJIUYUHY;
BBITIOJIHATD apudmernyeckue
JNEUCTBUS c LIEJIBIMU 51
parMoHaIbHBIMU YUCIIAMH,
BBITIOJTHATH HECJIOXKHBIE
npeodpa3zoBaHus YUCTIOBBIX
BBIPOKECHUM, COJEP)KAIIUX CTEHEHU
yucen, JM00 KOPHU M3 4YHCell, JHOO
norapu@Mbl YHCEIT;

CpaBHHMBATh pAIMOHAIBHBIE YHCIA
MEXTy Co00if;

OLICHMBaTh M  CpPaBHHMBATh  C
palMOHAIBHBIMU YHCIAMU 3HAYEHUS
LEJbIX CTENEHEeW Yucell, KOpHEeu
HaTypaJbHOW CTENEHU U3 4YHCEIl,

nOBblUEHUE U NOHUNCEHUEe HA 3A0AHHOe
YUCTIO NPOYEHMO8, Macuimad,

npUBOOUMsb NpUMepsl Yucel ¢ 3a0aHHbIMU
C8OUCMBAMU OCTUMOCTIU,

onepuposamv  NOHAMUAMU.  JlO2APUPDM
yucna, MpU2OHOMempuiecKkas
OKDYHCHOCMb, PAOUAHHASA U 2PAOYCHASI Mepa
yena, 8eluduHa yena, 3a0aHH020 mouKkou Ha
MPULOHOMEMPULECKOL OKDYHCHOCU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC
Yenos, UMewux Npou3sobHyI0 GelUUUHY),
yucia e u m;

BbLINOJHAMb  apu@dmemuyecKkue Oetcmaeus,
couemas ycmuvle U NUCLMEHHblE NPUEMbl,
NPUMEHSIS npu HeobxooumMocmu
BbIYUCTUMENIbHBIE YCMPOUCEA,

Haxooums 3HAYeHUsl KOPHA HAMYPAIbHOU

cmeneHu, CmeneHu ¢  PayUOHALIbHbIM
noxasamenem, io2apugma, UCnoab3ys npu
Heobxooumocmu BbIYUCTUMETbHBLE
ycempoucmaea,

NOb308AMbC OYEHKOU U NPUKUOKOU Npu
NpaKmuyecKux paciemax,

npoeoOUmsb NO U38ECMHLIM hopmynam u
npasunam  npeoopazo8amusi  OYKGeHHuIX
8bIPAICEHU, BKITOYAIOUWUX CIENEHU, KOPHU,
Joeapugmel U mMpucoHomMempuiecKue

dynryuu;




norapuMoB YUCET B
ClIyvasx;

n300pakaTb TOYKaAaMH Ha YHUCIOBOM
OpsIMOM  LEJIbIE M PALMOHAJIBHBIC
YUCIIA;

M300pakaTb TOYKAMH Ha YHCIIOBOMN
NIPSMOWA  LEJblE€ CTENEHU YHUCEd,
KODHU HATypaJbHOW CTENEHU U3

quced, Jorapu@mMsl YMcell B IPOCTHIX

MIPOCTHIX

ClIydasx;
BBITIOJIHATD HECJIOKHBIC
npeoOpa3oBaHus IIEJBIX U JIPOOHO-
palMOHAIbHBIX OYKBEHHBIX
BBIPAKCHUH;

BBIPaXXaTh B MPOCTEHIINX CITydasx U3
pPaBEHCTBA OJHY TMEPEMEHHYIO 4epe3
TpYTHE;

BBIUHCIIATh B TMPOCTBIX CIy4asx
3HAUYEHUS YUCIOBBIX W OyKBEHHBIX
BBIPAKCHUMH, OCYILIECTBIISAA
HEOOXOAMMBIC  TOACTAHOBKH U
npeoOpa3oBaHus;

U300pakaTb CXEMaTUYECKH Yrod,
BEJIMYMHA KOTOPOTO BBIpAKCHA B
rpagycax;

OIICHUBATh 3HAKU CHUHYCA, KOCUHYCA,
TAHTEHCAa, KOTAHTEHCa KOHKPETHBIX
VTJIOB.

HAX00UmMb 3HAYEeHUsL YUCTOBLIX U OYKBEHHBIX
BbIPAdNCEHUL, OCYWeCmBIIAsl HeoOXoouMmbvle
NOOCMAHOBKU U NPe0OPaA308aHUSL,
uzobpasicams cxemamuyecku yeoi,
BeIUUUHA KOMOPO20 8bIPAJCEHA 6 2padycax
UnU paouanax,

ucnoiv3oeams  npu 3a0au
maoauyHvle 3HaueHus
MPUCOHOMEMPULECKUX DYHKYULL YeN08;
BbINONHAMb NEPeso0 BeIUHUHbL Yeld U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

peuternuu

B nosceoneenoii orcuznu u npu usyuenuu opyeux

VUEOHBIX NPeOMemos.

BLINONIHAMb ~ OeUCmBUsi € YUCTAO0BbIMU
OaHHbIMU npu peuwenuu 3a0au
NPAKMUYECKo2o xapakmepa u 3a0ay u3
PA3IUYHBIX obaacmeli 3HAHUU, UCHOIb3Y5
npu HeobxXooumMocmu CcnpasouHble
mMamepuanvl u 8bIYUCIUMENbHBLE
ycmpoticmea,

OYeHUBamyb, CPABHUBAMb U UCNOTb306ANb
npu  peuwleHuu  NpaKmuyeckux — 3a0au
YUCTOBbIE 3HAYCHUSL PEANbHbIX BelUYUH,
KOHKpemHble YUCT08ble XAPAKMEPUCMUKU
00beKmMos8 OKpyIHcaouwe2o Mupa




B noeceonesnoii srcuznu u npu uzyuenuu
Opyaux y4eOHvix npeomemos:

® BBIMOJIHATH BBIUMCIICHHS npu
pelIeHn:  3aJad  MPAKTUIECKOTO
XapakTepa,;

® BBINOJHITH MPAKTUYECKUE PACUETHI C
MCIIOJIb30BaHUEM pu
HE0OXO0IUMOCTHU CIIPaBOYHBIX
MaTEpUaJoB ¥  BBIYHCIUTEIBHBIX
YCTPOMCTB;

® COOTHOCUTh pEaJIbHBIE BEJINYHUHBI,

XapaKTEPUCTUKHU 00BEKTOB
OKPY’KarOIIErO MHpa C 0.4
KOHKPETHBIMU YHUCJIOBBIMHU
3HAYCHUSMU;

® CIIOJIB30BAaTh METOJIBI OKPYTJICHHS,
NpUOIMKEHUST W NPUKUIKU — TIpH
pEIIEHNH  NPAKTUYECKUX  3aaad
IMOBCEJIHEBHOM KU3HU

Ypasnenusn
HepageHcmea

u

e Pemars JIMHEHHBIE YpPaBHEHHUS U

HEPaBEHCTBA, KBaJIpaTHbIE
ypaBHEHMUS;
e pemarh JgorapupMuyecKue

ypaBHeHus Buaa 1og o (bx + ¢) =d u
npocTeiiime HepaBeHcTBa Bruaa 10g ,
X <d;

e Pewamo PAUUOHATIbHbBIE, NOKA3AmelbHble U

noeapupmuyeckue VpasHeHust u
HepaseHcmada, npocmetiuiue
UPPAYUOHATIbHBIE U TPUSOHOMEMPUYECKUE
VPaBHEHUs!, HEPABEHCMBA U UX CUCTEMDb,

UCNONb308AMb Memoovl peueHus
VPAHeHUll: npuseoetue K 8UOY




e pemIaTh IMOKa3aTeIbHBIC ypaBHCHUS,
Buma a>™= d (rme d MoxHO
IPEICTaBUTh B BHJIE CTCIICHH C
OCHOBaHMEM a) | IIpocTeiIme
HepaBeHCTBa Buja a* < d (rme d
MO>KHO IPEJCTAaBUTh B BHJIC CTCIICHU
C OCHOBAHHEM a);.

® TPUBOJUTH HECKOJBKO IPUMEPOB
KOpHEU IIPOCTENIIETO
TPUTOHOMETPHUECKOTO  YPaBHCHHS
BHUJA: Sin X =@, COSX =a, tgXx=a,
ctg X = a, rme a — Tabau4yHOe
3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPHUYCCKON (DYHKIIHH.

B noeceonesnoii orcuznu u npu uzyuenuu
Opy2ux npeomemoas.

® COCTaBJIATh W pEIIaTh YpPaBHEHUS U
CUCTEMbI YPaBHCHHHA TPU PEIICHUU
HECJIOKHBIX MPAKTHYECKHUX 3a/1a4

«npoussedenue pasHo HyIo» Uil «4acmHoe
PABHO HYTIO», 3aMeHA NePEMEHHDBIX,
UCNOIb306AMb  Memo0 UHMePB8Anos Ol
peulenust HepaseHCcms,

UCnonb308ams  epaguyeckuli. memoo 0
NPUONUICEHHO20 peuleHUsl YPAGHeHUll U
HepageHcms,

uzobpascxcamos HA  MPUSOHOMEMPUYECKOU
OKDYIUCHOCMU — MHOJNCECMB0  peuleHull
npocmeuuux MPULOHOMEMPUYECKUX
VPasHeHUll U HePABEHCME,

BbINOHAMbL OMOOP KOPHel VPAGHeHUU U
peulenuti HepageHcme 8 COOMEEeMCmaeUU C
OO0NONTHUMENbHLIMU VCA08UAMU u
02PaHUYeHUAMU.

B nosceonegnoii orcuznu u npu uzyuenuu opyeux

VUEOHBIX NPeOMemos.

cocmaenams U peuiamv  YPAGHeHUs,
cucmembl YpasHeHull U HepaseHcmea npu
peuwleHuu  3a0ay opyeux  yueOHbviX
npeomemos;

UCNONIb308aMb VPABHEHUS. U HEPABEHCMEA
Ol  NOCMPOeHUss U UCCIe008aAHUs
NPOCMenuux Mamemamuieckux mooeei
PeaibHbIX  cumyayuti  Uiu  NPUKIAOHbIX
3a0a4;




yMems UHMEPNPemuposams NoJyYeHHblU
npu peuleHuu ypasHeHus, Hepagencmea Uil
cucmembl  pe3yibmam, OYEHUBAMb €20
npasoonooodue 6 KoOHmexkcme 3a0AHHOU
peanvHou  cumyayuu Uil NPUKIaoHoU
3a0auu

Dynukyuu

OnepupoBath Ha 0a30BOM YpPOBHE
MTOHATHSAMHU: 3aBHCUMOCTH BEJIUYHH,
GyHKIIAS, apryMEHT | 3HA4YCHHE
byHKIUU, 00JaCTh ONpECICHU U
MHOXXECTBO  3HAUEHUHW  (PYHKIIHH,

rpaguKk  3aBUCUMOCTH,  Tpadux
byHKIUH, HYJIH byHKIUH,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
BO3pacTaHue Ha YUCJIIOBOM
MIPOMEKYTKE, yOBIBaHHE Ha

YUCJIOBOM MPOMEXKYTKE, HANOOJIbLIEE
YW HaWMEHbIlIee 3HaYeHUuEe (PYHKIUU
Ha YUCIIOBOM IIPOMEXKYTKE,
nepuoanyeckast QyHKIus, IEpHO/I;
onepupoBaTh Ha 0a30BOM ypOBHE
NOHATUSIMM: TIpAMas M oOparHas
MIPONIOPLIMOHAIBHOCTD JMHENHa,
KBaJIpaTH4Hasi, JiorapupmMuueckas u
ITOKa3aTesIbHasl byHKINH,
TPUTOHOMETPUUYECKHE PYHKIIUU;
pacro3HaBaTh rpauku
AJIEMEHTAPHBIX (PYHKUIMM: MPSIMON U

Onepuposams NOHAMUAMU: 3ABUCUMOCTb
BeUYUH, (YHKYUs, apeymeHm U 3HAYeHue
dyukyuu,  obnacmes  onpeoeneHus U
MHOICECmB0 3HAYEeHUll (QYHKYuu, epagux
3asucumocmu, epaux  GyHKyuu, Hyau
@yHxyuu, NPOMENCYMKU
3HAKONOCMOAHCMBA,  803PACMAHUE  HA
YUCTIOB0M — NpoOMedcymKe, VOvieaHue Ha
YUCTIOBOM NPOMeEdNCYmKe, Hauboavbuiee U
HaumeHbulee  3HayeHue  QYHKYuu  Ha
YUCTIOBOM  NPOMENCYMKe, Nepuooudeckas
@yHKYus, nepuod, HemHas U HeyemHas
dyukyuu,

onepuposamsv — NOHAMUAMU.  NPAMAsL U
obpamuas NPONOPYUOHANLHOCHIDb,
JIUHEUHas, K8aopamu4Hasl,
Joeapugmuyeckas U NOKA3AMeNbHAs
@yHKYUU, mpucoHomMempuieckue QyHKyuu,
onpeoenamsv  3HA4eHUe  YHKYuu - no
3HAUEHUN) apeyMeHma Npu  PA3TUYHbIX
cnocobax 3a0anus YyHKyuu,

cmpoums 2paguru U3y4eHHbIX QYHKYUll,




oOpatHOM MPONOPIIMOHAIBHOCTH,
JIMHEWHOU, KBaJpaTUIHOM,
norapu(MUUYECKON U TOKa3aTeIbHON
byHKUIMA, TPUTOHOMETPUUECKUX
dynKImi;

COOTHOCHUTH TpauKu dJIEMEHTAPHBIX
GyHKIMt: TpsMOW U OOpaTHOM
MPONOPUUOHAIBHOCTH,  JIMHEWHOM,

KBaJpaTUYHOM, JIorapupmMudecko u
ITOKA3aTEJIbHOU byHKUIHH,
TPUTOHOMETPUUECKUX (YHKIHH ¢
dbopMynaMu, KOTOPHIMU OHHU 33]IaHBI;
HAXOJUTh N0 rpaduKy MPUOIMKEHHO

3HaYeHUs (PYHKIMM B 3aJaHHBIX
TOYKaX;

omnpenensaTh Mo rpapuKky CBOWCTBA
¢yHkuuu  (HyId,  TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
MOHOTOHHOCTH,  HauOoJpllIUE U

HAaUMEHBIIINE 3HAYEHUS | T.11.);
CTPOUTh 3CKU3 Tpaduka QyHKIUH,
YIOBJIETBOPSIOLIEH MPUBEACHHOMY
Habopy  ycloBud  (TIPOMEXKYTKHU
BO3pacTaHus / yObIBaHUs, 3HAUCHHE
(GyHKIMM B 3aJaHHOW TOYKE, TOYKH
OKCTPEMYMOB H T.]I.).

® onucvleamv nO 2paQuKky u 8 NpPoCcmeunux

CYUAsx no opmyne nosedenue u ceolUCmad
dyukyuil, Haxooumov no 2paguxy yuKyuu
Haubonviue U HaUMeHblUUe 3HAYEeHUsL,

cmpoums  9CKu3  epaguxa  QyHKyuu,
yoosnemeopsiowell npueOeHHoOMy Habopy
yenosuil (npomesicymiu

803pacmManusl/yovi8anusl, 3Hauenue QyHKyuu
8 3a0aHHOU MouKe, MOYKU IKCMPEMYMOS,
acumnmomol, Hyau QYHKYUU u m.o.);

® peuianv YypPpaeHeHUAl, npocmeﬁmue cucmemsl

VPABHEeHULL, UCNOJIb3YSL CBOUCMEA (YHKYULL U
ux epaguxos.

B nosceoneenoii orcuznu u npu usyuenuu opyeux

VUEOHBIX NPeOMemos.

onpeoensime no 2papuram u UCnOIb308aMb
OJIs1 peuleHust NPUKIIAOHbIX 3a0ay C80UCMEa
PEeanvhblX Npoyecco8 U  3a8UcCUMocmen
(haubonbwiue U HaAUMEHbUEe 3HAYEHUS,
APOMENCYMKU  803PACMAHUA U VObI8AHUS
@yHrkyuu, NPOMEHCYMKU
3HAKONOCMOAHCMEBA, ACUMNMOMbL, NEPUOO
umn.);

UHmMepnpemuposamy ceoticmaea 8
KOHMmMeKcme KOHKDEeMHOU NpaKmuyeckou
cumyayuu,




B nosceonesnoii sxcusnu u npu uzyuenuu

Opy2ux npeomemoas:
OTIpEeNEIATh MO TpaduKkaM CBOHCTBA

pealbHBIX MIPOIIECCOB U
3aBUCUMOCTEH  (HamOoJbIINE |
HaMMEHBIIINE 3HAYCHMUS,
MIPOMEKYTKH BO3pacTaHus u
yOBIBaHUS, TPOMEKYTKH
3HAKOIIOCTOSHCTBA U T.II.);

UHTEPIPETUPOBATh  CBOMCTBA B
KOHTEKCTE KOHKPETHOM

HpaKTH‘{eCKOﬁ CUTyallun

® onpedensimv No epagukam npocmeuuiue

Xapaxkmepucmuku nepuoouUdecKux
npoyecco8 8 buoI02UU, IKOHOMUKE, MY3bIKe,
paouocesazu u 0p. (amnaumyoa, nepuoo u

Dnemenmot
mamemamuyec
K020 ananusza

OnepupoBarb Ha 0a30BOM YpOBHE
MOHATUSIMU: TPOU3BOAHAS (DYHKIIUU
B TOYKE, KacaTellbHas K TIpapuky
(GyHKUMU, TPOU3BOAHAS (PYHKIIUU;
ONpPENENATh 3HAYECHHUE NPOU3BOJHON
(GYHKIIUMA B TOYKE O M300pa’KEHUIO
KacaTeIbHOMN K rpaduky,
IIPOBEJICHHOM B 3TOW TOUKE;

pemiaTb  HECJIOKHBIE 3a/Jadyd  Ha
npyUMEHEHUE CBSI3U MEXIY
OPOMEXKYTKAMU MOHOTOHHOCTH H
TOYKaMHU HKCTpeMyma (QYHKUIUHU, C
OJIHOM CTOPOHBI, MU MPOMEXKYTKAMHU
3HAKOTIOCTOSIHCTBA u HYJISIMHU
OPOU3BOJAHON 3TOM (YHKIMH — C
IPYToMu.

Onepuposams NOHAMUAMU: NPOU3BOOHAS.
@dyHKYUU 8 MOUKe, KacamenbHas K 2papuxy
@dyuKyuu, npou3Bo0HaAst PYHKYUU,
BLIYUCTAMb  NPOU3BOOHYI0  OOHOYIEHA,
MHO20UJIeHa, K8AOPamHo2o KODHS,
NPOU3BOOHYIO CYMMbL (DVHKYULL,

BbLIYUCTAMb  NPOU3BOOHBIE  DJIEMEHMAPHBIX
@YHKYUli. U ux KOMOUHAYUU, UCNONb3YA
CHpagounble Mamepuabl,

ucciedosamsv 8  NPOCMENUUX — CAY4AsX
@YHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubonvwiue U HAuMeHblue 3HAYEHUS
@yHKYull, cmpoums e2pagurku MHO2OUIEHO8
U npocmetuiux payuoHaIbHbIX QYHKYUl ¢
UCNOIb308AHUEM annapama
MAmemMamuyecko20 aHaiu3a.




B nosceonesnoii sxcusnu u npu uzyuenuu
opyaux npeomemoas.

® TOJIB3YSICh TpadMKamMu, CpaBHUBATh
CKOpOCTH  Bo3pactaHus  (pocra,
MOBBIIICHUS, YBEIUYECHUS U T.11.) UM
CKOpOCTH  yObIBaHUs  (TlaeHus,
CHW)KEHUS, YMEHBIIEHUS U T.II.)
BEJIMYMH B PEATIbHBIX MpoIleccax;

® COOTHOCUTh TIpauKd  pPEaTbHBIX
IOPOLIECCOB M 3aBUCHMOCTEH C UX
ONMCAHUSIMU, BKJIFOYAIOIINMU
XapaKTEpUCTHKU CKOPOCTH
U3MeHeHus (OBICTPBIN POCT, IIABHOE
MOHUKEHUE U T.I1.);

® UCIOJIb30BaTh TpauKu peanbHbIX
MPOLIECCOB ISl PEIIEHUS] HECIIOKHBIX
NPUKIAAHBIX 3aJady, B TOM YHCIE
omnpenensisi nmo rpaduKy CKOpPOCTb
X0/J1a mpolecca

B nosceonegnoii srcusnu u npu uzyueHuu opyaux
VUEOHBIX NPeOMemos.

® pewamsv NPUKIAOHBIE 3a0a4U U3 OUONI02UL,
Quzuku, xXumuu, OKOHOMUKU U OPYeUX
npeomMemos, Ces3aHHble C UCCIe008aAHUEM
Xapakmepucmuk  pearbHblX — NpOYeccos,
HAaxoocoeHuem HauboIbuux U HauMeHbUUX
3HAYeHUll, CKOpPOCMU U YCKOPEHUsL U M.1N.;

® uHmMepnpemuposamy NOIYYeHHble
pe3yibmamol

Cmamucmuka
u meopus
eepoamuocme
i, Jl02uKa u
KOMOunamopu
Ka

e OmnepupoBath Ha 0a30BOM YpOBHE
OCHOBHBIMU OMMHCATEIIbHBIMU
XapaKTEPUCTHKAMU YUCJIOBOTO
Habopa: cpeaHee apudmeTuyeckoe,
MeJnaHa, HanOOJIbIIIEE u
HauMEHbBIIIEee 3HAYCHUS;

e omepupoBaTh Ha 0a30BOM YpOBHE
MOHSTUSMHU: YaCTOTAa M BEPOSTHOCTH

o Uuems npeacmaeﬂeﬂue o ()MCerl’l’lelX u
HenpepvlGHblX CﬂyqaﬁHle eejiudurax u

pacnpedeﬂeﬂuﬂx, o He3asucumocmu
CﬂyqaﬁHle 6EJIUYUH,
® UmMembsb npedcmaeﬂeﬂue o

Mamemamu4eckom OHCUOAHUU U Oucnepcuu
CﬂyqaﬁHle 6EJIUYUH,




COOBITHS, CITy4ailHBIA BHIOOP, OTIBITHI
c PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSMUY;
BBIUUCIISITH BEPOSITHOCTH COOBITHI Ha
OCHOBE IIOJICYETA YUCIIa UCXOMAO0B.

B nosceonesnoii sxcusnu u npu uzyuenuu

Opy2ux npeomemoas.

OILICHMBATh Y CPABHHUBATH B MPOCTHIX
Cly4yasX BEpPOSTHOCTH COOBITUH B
peanbHOM KU3HH,

YUTaTh, COMOCTABJIATh, CPABHUBATD,
UHTEPIPETUPOBATh B MPOCTHIX
CITyJasix peanbHbIe JTAaHHBIE,
MpPE/ACTABICHHbBIE B BHJE Ta0OIuII,
auarpamm, rpadukoB

® umemb npeocmasieHue O HOPMATbHOM
pacnpeodeieHuy U NpumMepax HOPMAIbHO
pacnpeoeieHHbIX CYUAUHBIX 6eTUYUH,

® NOHUMamMb CYMb 3aKOHA OONLUUX YUCel U
8b100POUHO20 memooa usmepeHus
geposimHocmel,

® umemb npeocmasienue 00  YCIOBHOU
8ePOSAMHOCMU U O NOJHOU B8EePOSMHOCMU,
NPUMEHSAMb UX 8 peuleHUU 3a0ay;

® UMemb NpedCmasieHue 0 BANCHBIX YaACMHbIX
8UOAX pachnpedesieHUll U NPUMEHAMb UX 8
pewenuu 3a0ad;

® umemsv npedcmaeienue O KOpperayuu
CYVYAUHBIX 8ETUYUH, O TUHEUHOU pecpecCul.

B nosceonegnoii srcuznu u npu uzyuenuu opyaux
npeomemos:

®  GLIYUCTAMb UMU OYEHUBAMb GEPOAMHOCIU
CcOOLIMULL 8 PEATILHOL HCUZHU,

® guIOUpamo nooxoosuwue Memoobl
npeocmaeiieHus U 00padbomKu OaGHHLIX,

® yMemb pewams HeCl0JHCHble 3a0adu Ha
npuUMeHeHue 3aKOHA OONbWUX uucel 8
coyuonocu, Ccmpaxoearuu,
30pasooxpaneruu, obecneueHuu
be3onacnocmu HaceneHus: 8 4pe3BbluatiHbIX
cumyayusx




Texcmoewvie
3a0auu

Pemate  HecnoxHbIE
3a/1a4y Pa3HBIX TUIIOB;
AQHAJM3UPOBATh YCIOBHUE 3a7a4U, IIPU
HEOOXOJIUMOCTH CTPOUTH JUIsl €€
pelIeHns] MaTEMaTUYECKYIO0 MOJIEIIb;
MIOHUMAaTh M  UCIHOJIb30BaTh IS
pemieHuss  3amaun  “H(popmarmio,
IIPEICTABIICHHYIO B BUJI€ TEKCTOBOU U
CHUMBOJIBHOM 3amlMCH, CXeM, TaOJIuL,
auarpamm, rpaukoB, pUCYHKOB;
NENCTBOBATH 10 aJrOpUTMY,
COZIEPIKAILIEMYCS B YCIIOBUH 33]1a4U;
HCIIOJIb30BaTh JIOTUYECKUE
paccykJIeHUs MPU PEIICHUH 3a/1a4K;

TCKCTOBBIC

paboTaTh c M30BITOYHBIMU
YCIOBUSIMHM, BBIOHMpas U3  BceH
uHpopMaruu, JTaHHbIE,

HE0OXO0IUMBbIE JJI PEIICHUS 3a1a4H;
OCYILIECTBIISITh HECJIOXKHBIN mepedop
BO3MOXXHBIX PEIICHUM, BbIOMpas W3
HUX ONTUMAJIBHOE IO KPUTEPHUSIM,
c(hopMyIHMPOBaHHBIM B YCIIOBUH;
aHAIM3UPOBATh U UHTEPIPETUPOBATH
MOJYyYEHHbIE PEIICHUS B KOHTEKCTE
YCJIOBHSI 33]1a4H, BRIOMPATH PEIICHNUS,
HE MMPOTUBOPEYAIINE KOHTEKCTY;
pemaTh 3a7a4u Ha pacyeT CTOUMOCTH
NOKYMOK, YCIYT, MO€3/I0K U T.I1.;

Pewams 3a0auu paswvix munos, 6 mom
yucie 3a0a4u NO8bIUEHHOU MPYOHOCIU,
8bLIOUPAML ONMUMATLHBIL MEMOo0 peueHUs

3adauu, paccmampusast paznuunble
Memoowl,
cmpoums  MOOelb  peuleHus  3a0ayu,

npo8oOUMb OOKA3AMENbHbLE PACCYIHCOCHUSL,
pewams 3a0aqu, mpebyrwue nepebopa
8apuUanmos, NPoGepKU VCI08Ull, 6blOopa
ONMUMAILHO20 Pe3YIbmama,
AHATU3UPOBAMb U UHIMEPNPEemupoB8amy
pe3yibmamul 8 KOHmMeKcme yClosusi 3a0a4l,
8bIOUPAMb peuleHUsl, He npomusopedaujue
KOHMEKCMY;

nepesooums  Npu  peuleHuu  3a0avu
ungopmayuio uz 00HolU ¢hopmsl 8 Opyeyio,
UCNONL3YS NpU  HEe0OXOOUMOCMU CXeMbl,
maoauysl, 2paguxu, Ouacpammol;

B nosceonegnoii sorcuznu u npu uzyuenuu opyeux

npeomemos:

® peuiamvb npakmuueckKue 3a0ayu U 3a0a4u U3

Opyaux npeomemos




pemarhb HECJIOXKHBIE 3a/1auu,
CBSI3aHHBIE C JIOJIEBBIM y4acTHUEM BO
BJIaJCHUN (PUPMOM, MpEANpUITHEM,
HEJBUKUMOCTBIO;

pemath  3aJaud  Ha  MPOCTHIE
MIPOIICHTHI (cucteMbl CKH/JIOK,
KOMHUCCHMM) M HA  BBIUYUCICHHE
CJIIOKHBIX TPOIEHTOB B Pa3IUYHBIX
CXeMax BKJIQJIOB, KPEAUTOB U UTIOTEK;
pemiaTh ~ MpaKTHYECKUE  3ajayH,

TpeOyromue HCIIOJIb30BaHUsA
OTpHULIATEITBHBIX qucen: Ha
ONpENeIICHUE  TeMIepaTypbl, Ha
OTpeIeJICHHE MOJIOKEHHUS Ha

BPEMEHHON OcCH (10 Hallel 3pbl U
1ociie), Ha JBWIKCHHE JEHEKHBIX
CPE/CTB (mpuxon/pacxon), Ha
OTpENICJICHUE TIyOUHBI/BBICOTHI U
T.IL.;

WCIIOJIB30BaTh TOHSATHE MaciiTada
JUJIs1 HAXOKJICHUSI PACCTOSIHUN U JIJTUH
Ha KapTax, IUIaHAaX MECTHOCTH,
IUIAaHAX TMOMEIIEHUH, BBIKPOMKAX,
pu paboTe Ha KOMIIBIOTEPE | T.1I.

B noeceonesHoti scusnu u npu uzyyeHuu

Opy2ux npeomemoas.




peuiatb HCCIIOKHBIC IIPAKTHYCCKHC
3aJa49M, BO3HUKAIOIIUC B CUTYyaAlHAX
HOBCGHHGBHOﬁ KHU3HHU

T'eomempus

OmepupoBaTh Ha 0a30BOM YpOBHE

MOHSATHUSIMU: TOYKa, npsiMasi,
IUTOCKOCTD B IPOCTPAHCTBE,
napauIeIbHOCTh u

MEPIEHAUKYISIPHOCTh  MPSAMBIX H
IJIOCKOCTEH;

pacro3HaBaTb ~ OCHOBHBIE  BHJIbI
MHOTOT'PaHHUKOB (mpusma,
nupamMuia, PSIMOYTOJIbHBIN

napajuiesienumnes, Kyo);

M300pakaTh U3ydaemble (QUIYypbl OT
PYKH M C TPUMEHEHHUEM TPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIEC) IJIOCKUE
YepTeKU W3 PUCYHKOB TMPOCTHIX
o0beMHBIX GUTYp: BHI CBEpPXY,
cOOKY, CHU3Y;

U3BJICKATh nHpopMaIuio 0
IPOCTPAHCTBEHHBIX T€OMETPUICCKUX
durypax, NpeICTaBICHHYIO  Ha
yepTekax U pUCyHKax;

npuMeHsATh Teopemy [ludaropa mpu
BBIYMCIICHUH AJIIEMEHTOB
CTEPEOMETPUIECCKUX PUTYD;

Onepuposams NOHAMUAMU: MOYKA, NPAMAS,
na0CKOCMb 8 npocmpancmae,
napaiieibHoCms U NePReHOUKYIAPHOCMb
NPAMBIX U NIOCKOCMELL,

NPUMEHSMb ons  peulenus 3a0au
2eomempuyeckue Gakmol, eciu YCio6us
npumeneHust 3a0anbvl 8 s6HOU hopme,
peuwiams 3a0a4u Ha Haxoxcoenue
2eoMempu4ecKux 8eiuduHr no oopazyam uiu
aneopummam;

oenamv (8bIHOCHbLIE) NIOCKUE HYePMeNCU U3
PUCYHKO8 00beMHbIX pueyp, 6 mom uucie
pucosams 8U0 c8epXy, COOKY, CMpOUm»
CeyeHUsI MHO202PAHHUKOB,

u3gnexamo, UHmMepnpemuposamy u
npeoobpazosvleams uHpopmayuo 0
2eoMempuiecKux Queypax,

NpeoCmaBeHHYI0 HA YePmeHCax,
npUMeHsamy ceomempudeckue Gaxkmsl 014

peutenus 361@61’{, 6 mom quciie
npednmaeamu;ux HECKOJIbKO uacoe
peuternus,

onucvleaniv 683auUmMHoe pacnonostcerue

NPAMbBIX U niockocmell 8 npocmpancmee,




® HaxoOIuUTh OO0BEMBI W  IUIOIIATU
ITIOBEPXHOCTEN MPOCTEUIINX
MHOTOTPAHHUKOB C MPHUMEHEHUEM
bopmyr;

® paclio3HaBaTh OCHOBHbBIC BHJbI TEJ
BpareHus (KOHyc, MIIHHID, chepa u

map);
® HaxOJIUTh OO0BEMBI U  IUIOIIATU
IIOBEPXHOCTEN IIPOCTEUILINX

MHOTOTPAHHHUKOB M TE€J BPAIICHUS C
npuMeHeHueM Gopmy.

B nosceonesnoil ocuznu u npu uzyuenuu
opyaux npeomemoas.

® COOTHOCHUTH a0CTpaKTHbIE
reOMeTPUUECKUE TTOHATHUS U (PAKTHI C
peabHBIMU YKU3HCHHBIMU
O00BEKTAaMU U CUTYAIHSIMH,

® JCHOJIL30BATh CBOMCTBA
IPOCTPAaHCTBEHHBIX T€OMETPUUECKHUX
buryp mis penieHus TUMOBBIX 3a7a4
MPAKTUYECKOTO COJIEPIKaHUS;

® COOTHOCHUTH IUIOMIAAN TMOBEPXHOCTEH
TEJI OJJUHAKOBOU (POPMBI pa3TUIHOTO
pa3Mmepa;

® COOTHOCUTH  OOBEMBI  COCYIIOB
OJIMHAKOBOW  (POPMBI  Pa3IUYHOTO
pa3Mepa;

Gopmyrupoeame  ceouicmea U NPU3HAKU
pueyp;

00KaA3b18aMb eeomempuieckue
VMBEPIHCOCHUS,

8nademv CMAaHOApmMHOU Kiaccuguxayuet
NPOCMPAHCMBEHHBIX  ueyp  (nupamuobl,
Npu3Mbl, NApaJeslenuneobl);

HAX00Uumb 0bveMmbl u niowaou
NOBepXHOCME 2eOMEeMPUYECKUX mel ¢
npumeHenuem opmyi,

BLIYUCTAMb — PACCMOAHUA U Yelbl 8
npocmpancmae.

B nosceoneegnoii orcuznu u npu usyuenuu opyeux

npeomemos:

UCNOIL306AMb CBOUCMBA 2eOMEMPULECKUX
Queyp ona pewenus 3a0ay NPaKmMu4ecKo2o
xapakmepa u 3aday uz opyaux ooracmei
3HaHUU




OlICHUBaTh  (popMy  TPaBUIBHOTO
MHOTOTpaHHHMKA  TOCJE  CIMJIOB,
cpe3oB U T.I.  (ompenensTh

KOJIMYECTBO BEPIIHH, pedep U rpaHeit
MOJIYYEHHBIX MHOTOTPAHHUKOB)

Bexkmopuwt u
Koopounamal 6

OmnepupoBaTh Ha 0a30BOM YpOBHE
MOHATUEM JCKAPTOBBI KOOPJAMHATHI B

Onepuposamsv ~ NOHAMUAMU — OEKAPMOBGbL
KOOpOUHamvl 8 NpOCMPAHCMEe, BeKMmOop,

npocmpancme IIPOCTPAHCTBE; MOOYIb  BEeKMOPA, PABEHCMBO BEKMOPO8,
e HaXOJUTh KOOPIWHATHI BEPIIMH KyOa KOOpOUHAMbL ~ 8eKMOPA, Y20l MeHCOy
u IPSAMOYTOJILHOIO BEKMOPAMYU,  CKAIAPHOE  NpoussedeHue
napasuiesIeTuIe a BEKMOPO8, KOJIUHeApHble BEKMOPbL,
HAXo00umov  paccmosiHue mexHcoy O08yMs
MOYKAMU, CYMM) 8EKMOPO8 U NPOU3BeOeHUe
8eKMOpa  HA  HUCIO, V2Ol  MedHCOy
BEKMOpaAMU,  CKAAPHOE  NpoussedeHue,
packiaovleams 8EKMOp no 08yM
HEKOJLIUHEAPHBIM 8EKMOPAM,
3a0asamv  NIOCKOCMb  YPAGHEHUEM 8
0ekapmoeoll cucmeme KoOopoOuHam,
pewiams npocmetiwiue 3a0ayu 88eOeHUeM
8EKMOPHO20 ba3uca
Hcmopus OmnmuceIBaTh OTACIbHBIC lIpeocmasname 6K1A0 8bL0AIOUUXCS
Mamemamuxu BBIJTAFOIINECS pe3yabTaThI, MaAMeMamuKko8 6 pazeumue Mamemamuxu u
MOJIYYCHHBIC B  XOJIC  Pa3BHTHS UHBIX HAYYHBIX 0Oacmell;
MaTEeMaTHKHU KaK HAyKH; NOHUMAMb POIb MAMEMAMUKU 8 PA3BUMUU
3HAaTh TMPUMEPHl MaTEeMaTHYCCKHX Poccuu

OTKPBITUM U UX aBTOPOB B CBSI3U C




OTE€YECTBEHHOM 5
HUCTOPHUEN;

MOHUMAaTh  POJIb
pazButuu Poccuu

BCEMUPHOMN

MaTCMaTuKHN B

Memoowt
MaAMeMamuKu

HpI/IMeHﬂTB HU3BCCTHBIC MCTOABI IIPHU

PCUICHNH CTaHAAPTHBIX
MaT€MaTU4YCCKHUX 3a1a4,
3aMCuaThb u XapaKTCPHU30BaATh

MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B
OKPY’KaroIIEH ICHCTBUTEILHOCTH;
MIPUBOJIUTH MIPUMEPBI
MATEMATUYECKUX 3aKOHOMEPHOCTEU
B  IpuUpojge, B TOM  4YHUCIE
XapaKkTEepU3yIOIIUX  Kpacorty W
COBEPIIICHCTBO OKPY’KAIOIIETO MHUpa
Y IIPOU3BENECHUN UCKYCCTBA

Hcnonvzosamo OCHOBHbLE Memoobl
JoKazameibCcmeaa, npo8ooOUMb
00KA3amelbCmeo u BbINOJIHAMD
onpoegepoicerue;

npuUmMeHAms OCHOBHblE Memoobl peerus
mamemamudecKux 3610611{,'

Ha ocHoge MamemamuyecKux
3axoHoMepHOCmell 8 npupooe
Xxapakxmepuzoeamso Kpacomy u

COBEPULEHCINBO  OKPYHCAIOUe20 Mupa U
npou3eeoenull UCKYCCmed,

NPUMEHAMb  npocmeuuiue npocpamMmHbvle
cpeocmea u 971eKMPOHHO-
KOMMYHUKAYUOHHbLE cucmembl npu
peuleHuy mamemamu4eckux 3a0ay




Conepma}me yqeﬁﬂoro npeamerTa «MartemaTuka: anreﬁpa H HAYaAJa MAaTEMATHYICCKOIo aHajin3a, recoMeTpusi» B 10- 11
KJIaccax

ba3oBblii ypoBeHb

Anre6bpa

DJIEMEHTBI TCOPHUH MHOKCCTB U MaTEMaTHYECCKOM JOTUKH

KoHeuHoe MHOKECTBO, JIEMEHT MHOKECTBA, TIOJIMHOXKECTBO, IepeceyeHue U 00beAMHEHNE MHOKECTB, YUCIIOBbIE MHOXKECTBA Ha
KOOPJIMHATHOM NPSIMOIA, OTPE30K, HHTEPBAJI, IPOMEKYTOK, rpadudecKoe Npe/ICTaBIEHNE MHOYKECTB Ha KOOPAMHATHON
IIJIOCKOCTU. Y TBEPKJICHHE (BBICKA3bIBAHUE), OTPUILIAHUE YTBEPIKACHUS, UCTUHHBIC U JIO)KHBIE YTBEPKJICHHUS, CJICICTBUE, YACTHBII
CiIydail o0IIero yTBepkKJaeHus, KOHTPIPUMED, T0Ka3aTEIbCTBO.

Yuciia v BeIpaKeHUs

KopeHnsb N-ii crenenu u ero cBoiictBa. [loHsATHE Npeaena YMciaoBoi nociieqoBaTeIbHOCTU. CTENEHb C IEUCTBUTEIbHBIM
MoKasaTesieM, CBOMCTBA cTerneHu. JIeCTBUS ¢ KOPHIMU HaTypaIbHOM CTETICHHU U3 YUCET, TOXKICCTBEHHBIE MPe0Opa3oBaHMs
BBIPAXKEHUI, BKIIOYAIOUIUX CTENEHH U KOpHU. Jlorapudm ducna, cBoiicTBa gorapudma. Jlecatuunblili U HamypaivHblil
norapudmel. Yucno e. Jlorapudmuueckue Toxaectna. Jeiicteus ¢ norapudpmMamMu yucen; NpocTerme npeoopa3oBaHus
BBIPKEHUI, BKIIOYArOUUX Jorapudmel. M300pakeHne Ha 4MCIOBOM NPSIMON LETBIX U PALIMOHATIBHBIX YUCEN, KOpHEN
HATYpaJIbHOM CTENEHU U3 YHCEJ, IOrapuPMoB uucen. TpuroHomeTpuyeckas OKpyXKHOCTb, paouannas mepa yana. CUHYC,
KOCHHYC, TAHT€HC, KOMAaH2eHC TPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIAEACTBUS U3 HETO.
3HadyeHus TpuroHomeTpudeckux Gyukuuii 1 yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T T T o o
(O’E RER Epaz[). Dopmynvl npusedeHUsl, CLONHCEHUSL MPULOHOMEMPUUECKUX DYHKYUL , hOpMYIbl 080UHO2O U NOJOBUHHO2O

apaymenma.



YpaBHEHUS U HEPABEHCTBA

YpaBHeHUs ¢ OIHOU nepemMeHHou. [IpocTeimme uppanroHanbHble ypaBHeHUS. [IpocTenme noka3aTeapbHble ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckue ypaBHEeHUS U HepaBeHCTBaA. [IpocTeiinne TPUroHOMETPHUYECKHE YPaBHEHUS U UX PEIICHUSI.
HepasencTBa ¢ oqHOM IEPEMEHHOM.

Pewenue npocmetiwiux mpueonomempuueckux Hepagencms. Cucmemvbl NOKA3aMeNbHbIX, 102APUPMULECKUX U UPPAYUOHATHBIX
ypaeuenuti. Cucmembl NOKA3amMenbHbIX, 102ApUPMUYEecKux HepaseHcme. Memoo unmepsanos 075 peuleHust HepaseHCcms.
I'paguueckue memoowt pewrenus ypasnenutl u HepaseHcms. Peulenue ypasHenuii u HepageHcms, co0epHcaujux nepemenHyo noo
3HaKOM MOOYJA. Ypasnenus, cucmemol ypagHeHUll ¢ Napamempom.

DOyHKIMHU

[Tonstune hyakumu. Hymn GyHKITMH, TpOMEXYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbonpiiee 1 HanMeHbIee 3HAYCHUS
¢bynakuun. [Tepuonnueckne yHkImu. YETHOCTL M HEUETHOCTH QyHKIMN. CTETeHHasI, MoKa3aTeabHas U JIorapu(pMUIecKue
byHKIMK; uX cBoiicTBa U rpaduku. Croxcuvie pyukyuu. Tpuronomerpudeckre GyHKIMHA Y = COS X, Y = SiN X, Y = tg X. @yuxyus
y = ctg X. CpoiicTBa 1 rpaduku TPUTOHOMETPUUECKUX (PYHKIMI. APKKOCHHYC, apKCUHYC, apKTAaHT€HC YNCTIA, APKKOMAHSEHC
yuca.

Obpammnvle mpuconomempuyeckue yukyuu, ux ceoticmea u epaguxu. Ilpeobpazosarnus epapuxos gyuxyuil.: cosueu 800Jb
KOOPOUHAMHBIX OCell, PACMANCEeHUe U Cocamue, CUMMEmMpUs OMHOCUMEIbHO KOOPOUHAMHbBIX OCell U Ha4ala KOOpOUHAam.
I'pagpuxu 63aummno obpammuwix GyHKYU.

DJEeMEHTBI MAaTEMaTUUYCCKOTO aHaJIM3a

[IpousBoanas ¢pynkuuu B Touke. KacarenbHas k rpaduky GyHkuuu. ['eomeTpuyeckuii 1 pU3NYECKUil CMBICI POU3BOTHOM.
[TpousBoanbie dneMeHTapHbIX GYyHKIUHN. [Ipasuna oupgepenyuposanus. Bmopas npouzsoonas, eé ceomempuueckuti u



Qusuueckutl cmuica. IloHsTHE O HEMIPEPHIBHBIX QYHKIUAX. TOUKM SKCTpeMyMa (MakcuMyMma U MuHUMyMa). MccmenoBanue
AIIEMEHTAPHBIX (PYHKIIMH HA TOYKH SKCTpEMyMa, HaXOXKACHNUE HANOOIBIIIET0 M HAMMEHBIIIETO 3HaYCHUH (YHKITMH C TIOMOIIIHIO
IIPOU3BOJTHOM.

Ilocmpoenue epaghurxos hynxyuii ¢ nomowsbro npouseoonsix. Ilpumenenue npouzgoonou npu peutenuu 3aoay. IlepoodbpasHasi.
llepsoobpasnvie snemenmapuvix ynkyui. Ilnowaos kpusonrunetinon mpaneyuu. Popmyna Horomona—/leiibnuya.
Onpeoenénnvlii unmezpal. Bviuucienue nnowadetl niockux guayp u 06vémoe mei 8pawjeHus ¢ NOMOwbI0 UHMe2pad.

BeposgtHocTs 1 ctatructrka. Pabora ¢ JaHHBIMHA

Yacmoma u eeposamnocmo coovimusi. J[ocmogepnvie, He803MONCHbIE U CIYyUAliHble cOObIMUsL. Buiuucnenue eepossimrocmeti 6
ONBIMAX C PABHOBOZMONCHLIMU IIEMEHMAPHLIMU UcXo0amu. Pewenue 3a0au ¢ npumenenuem komounamopuku. Beposmuocmes
CYMMblL 08YX HecoemecmHulx coovimuil. [IpomusononodicHoe codvimue u e2o 8epoamuocms. Yciosnas eepoamuocms. Ilpasuno
YMHOdHCenust geposimnocmet. Pewenue 3a0ayu ¢ npumenenuem ouaepamm Junepa, popmynvt bepnynnu.

Dopmyna nonnoi eeposimuocmu. Peuwtenue 3a0au ¢ npumenenuem oepesa eeposimuocmell. J{uckpemmusie cryyaiinvie 6eIUuduHbl U
ux pacnpedenenus. Hezasucumvole cayuatinvie senuuunsl. Pacnpedenenue cymmol u npouzeedeHus He3asucumulx C1y4aunblx
genuuuH. Mamemamuueckoe oxcuoanue, OUcCnepcust Cay4aunou eaudunvl. I eomempuueckoe pacnpeoenenue. bunomuanvroe
pacnpeoenieHue u e2o ceouUcmad.

Ilonsamue o nopmanvHom pacnpedeneruu. [lpumepsvt cryyaiinvlx 8eIuduH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEeuHOCmb
usmepeHutl, pocm yenogexa). Hepasencmeo HYeowviuesa. Teopema bepnynnu. Ilpedcmasnenue o 3akone 6oavuiux uucen. Ponw
3aKOHA OOLUIUX HUce 8 HayKe, npupooe u obuecmae. Coemecmuvle HAOI0OOeHUsL 08X CayUaliHbx gequyut. Kosapuayus 08yx
CIYYAUHbIX 8euduH. Bolbopounsili koagpuyuenm kopperayuu.

I'eomerpusn



BBenenune B cTepeOMETPHIO

Harmsnnas crepeomerpus. OCHOBHBIE IOHSTHS CTEPEOMETPHUH U UX CBOMCTBA. Touka, MpsiMas U MJIOCKOCTh B MPOCTPAHCTBE.
AKCHOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

Bsaumnoe pacnonoxeHue npsiMbIX U IJI0CKOCTEH B mpocTpaHcTBe. [lapannenbHOCTh NpsAMBIX U mIocKocTel. 3o0paxenue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTU. PaccTosHne Mexny purypamMu B MpOCTPAHCTBE. YTIIbI B TPOCTPAHCTBE.
[lepneHANMKYISIPHOCT MPSIMBIX U TUIOCKOCTeH. [Tpoekiust hurypsl Ha mIIOCKOCTh. [Ipu3Haku neprneHuKyISIPHOCTH IPSIMBIX U
II0cKocTel. Teopema o Tpex NEPHEeHANKYJIIIpax.

MHOrorpaHHuKu

[TonsiTue MHOTOrpanHuka. Gurypel 1 ux n3o00pakenus (KyO, nupamuaa, npuzma). Terpasap u napaymenenunen. CoiicTBa
npsiMoyTosibHOTO napasuienenunena. Teopema [ludaropa B npoctpanctse. [Ipuszma u nupamuna, 1 ux sneMeHTs. [psamas
nupamuja. [IpaBunbHble MHOTOrpaHHUKH. CeueHus KyOa u TeTpaspa. Beluucienne 31eMeHTOB IPOCTPAaHCTBEHHBIX (PUTYp
(pebpa, muaronanu, yrisl). [Lnomanu moBepxHocTen MpsiMOil MPU3MBI U IPABUIILHOMN MMUPAMU/TIBI.

Tea BpanieHus

Hunuuap, koHyc, cdepa u map. OCHOBHBIE CBOMCTBA U M300payKEHUE TN HA MIIOCKOCTH.

IIpeocmasnenue 06 yceuenHOM KOHycCe, cedenusi KoOHyca (napaiieiibHoe 0CHOBAHUIO U NpoxXodsujee uepe3 epuluHy), ceuyeHus
YUIUHOPA (NApanienbHo U NePReHOUKYIAPHO ocl), cedenue wapa. Pazeepmika yununopa u xouwyca. Ilpocmetiviue komourayuu
MHO202panHuKo8 u mes epaujenus. Ilnomanu noBepxHOCTEN MUIMHAPA, KOHYyCa U 1Iapa.

OOBeMBI TET

[Tonsitue 06 06beme. OOBEM TPU3MBI M IWJIMHPA, MUPAMUJIBI 1 KOHYyca. O0beMm 1mapa.

Ilooo6Hbie mena 6 npocmpancmee. COOTHOIIEHUS MEXTY TIIONIAASIMU TTIOBEPXHOCTEN U 00beMaMu MOJO0OHBIX TEJ.



ﬂeuofceﬂuﬂ 6 npocmparncmee

llapannenvuvlii nepenoc, yeHMpaIbHAsL CUMMEMPUs, CUMMEMPUs OMHOCUMENbHO niockocmu, nosopom. Ceolicmea 08UHCEHULL
Ilpumenenue ogudcenull npu peuienuu 3a0au.

BekTopbl 1 KOOpAUHATEL B IPOCTPAHCTBE

[lonsiTue BCKTOpPAa B IIPOCTPAHCTBC. CrnoxxeHue U BEIYUTAHUE BCKTOPOB. YMHOXKEHHE BCKTOpPAa Ha 9UCJIO, YI'OJ MCKAY BCKTOpAMHU.

KonnmueapHsle 1 KOMILIaHapHbIE BEKTOPBI. CKAIpHOE IPOM3BEIEHUE BEKTOPOB. Teopema 0 pasioKeHUu BEKTOpa 10 TPEM
HEKOMILUTAHAPHBIM BEKTOPAM.

CkanapHoe npouszsedenue 6eKmopos 8 Koopournamax. Ilpumenenue 6ekmopos npu peueHuu 3a0ai Ha HaAX0HCOeHue paccmosHUl,
ONlUH, naowaoei u 06vemos. ¥Ypasnenue niockocmu 8 npocmpancmee. Ypaeguenue cghepovl. Dopmyna 0 8bIuUCIEHUS

paccmosHuA Meofcc)y moy4Kkamu 6 npocmpaHcmee.

KanennapHo-remaTuyeckoe NJIAHUPOBAHHUE 10 MaTeMAaTHKe: ajiredpe U HA4YaJIaM MAaTEMAaTHYECKOT0 AHAJIN3a, FTeOMEeTPUH
B 10 u 11 kiaccax

TemaTnueckoe miianuposanue 10 kiaace

Ne Tema ypoxka KommuectBo JHata npoBenenus
94acoB
IloBTOpEHHE 10
1 ToxnecTBeHHBIE IPe0Opa30BaHusl anreOpandeckKuX BhIPaKEHHM. 1
[Iporpeccun
2,3 Penrenue ypaBHeHWH 1 cricTeM ypaBHEHUH 2




45 Pemrenne HepaBEHCTB M CUCTEM HEPAaBEHCTB 2
6 OyHKIMH 1
7 CBoiicTBa MHOTOYTOJBHHUKOB. [1710111a1b MHOTOYTOJIBHUKA. 1
8 KacaTenbHas 1 OKpYKHOCTb 1
9 BekTopst 1
10 Bxonnas xoHTponpHas padorta Ne 1 1
JelicTBUTEIbHbIE YUCIA 16
11 Llensie 1 parmoHaIbHEIC YHCIA. 1
12,13 [eticTBuTenpHBIC Yucia. MoIynb NeHCTBUTEILHOTO YHCTA 2
14 BeckoHeuyHO yObIBatOIasi TEOMETPUUECKAs TPOIPECCHS 1
15,16 Cymma OecKoHEeUHO yObIBaroIIel TeOMETPUIECKON MPOrpeccuu 2
17 ApudmeTryeckuil KOpeHb HATypaJIbHOW CTEIICHH 1
18 CBoiicTBa apuMETHUECKOTO KOPHS -0 CTEIIeHU 1
19 Haxosx1eHne 3HaueHui BbIpaKeHUM, COEPKaIUX KOPEHb 1
20 VYrpoleHue BeIpaKeHUH, CoJlepKaIlX KOPEHb 1
21 CTerenp ¢ parMoHaIbHBIM TTOKa3aTelIeM 1
22 CreneHb ¢ JIEHCTBUTEIHLHEIM ITOKA3aTeIeM 1
23 Haxoxenne 3nHa4eHni BRIpOKEHUH, COIEPIKAINX CTEIEHH 1




24 VYrpoieHre BEIpaKEHNH, COMEPIKANTAX CTEITeHN 1
25 Ypok 0000MIeHUS U CHCTEeMAaTH3AIINH 3HAHUN 1
26 1

KontponbsHas padora Ne 2 o Teme « JleHCcTBUTETHHBIC THCITa
Brenenue B ctepeomMeTpuio 4
27 [IpeameT crepeomeTprun. AKCHOMBI CTEPEOMETPHH. 1
28 Hexotopsie ciencTBust U3 akCuom 1
29,30 | Pemenue 3a1a4 Ha MpUMEHEHHE aKCHOM CTEPEOMETPUH U UX 2
CJIEICTBHIA
IapanjelbHOCTHh NPSAMBIX U MJIOCKOCTEl 19
31 [TapannensHble npsiMble B ipocTpaHcTBe. [lapamiensHOCT Tpex 1
MIPSIMBIX
32 [TapamienbHOCTh IPSMO# U TUIOCKOCTH 1
33,34 Pemenue 3amay 2
35 CkpenuBaroImecs npsMble 1
36 VYTIBI ¢ COHANpPABICHHBIMH CTOPOHAMH. YTOJI MEXIY MPSMBbIMU 1
37,38 | Pemenwne 3amau 2
39 VYpoxk 0000IIIeHHS U CHCTeMaTH3aIMK 3HAHUN 1




40 Konrtponbnas padota Ne 3 o TemMe «AKCHOMBI CTEPEOMETPHHU. 1
B3anMHoOe pacnonoxeHue npsMblx, MPSIMON U INIOCKOCTH.
41 [TapannensHOCTH TIIOCKOCTEH. CBONWCTBO MapayieIbHbIX 1
IIJI0CKOCTEH
42,43 | Pemenwue 3amau 2
44 Tetpasap 1
45 [apannenenunen 1
46,47 Pemenue 3amay 2
48 Ypok 000011IeHUSsT U CUCTEeMAaTH3AIIUN 3HAHUN 1
49 KonTponbhas pabora Ne 4 o teme «IlapamieabHOCTh NPSAMBIX U 1
IIIIOCKOCTEW».
Crenennast QyHKIMsA 16
50 CrenenHas QyHKIHs, €e CBOHCTBA U rpaduK 1
51 [Toctpoenue n ureHne rpaduka CTEIIEHHON (yHKITUU 1
52 Haubonbiee u HanMeHbIllee 3HAaUCHUS QYHKIIMN Ha OTpE3Ke 1
53 B3anmHO o6paTHbIe QyHKIUN 1
54 Haxoxaenue GpyHKIHUM, 00paTHOW JaHHON 1
55 PaBHOCUIIBHBIE ypaBHEHUS 1
56 PaBHOCHIIBHBIE HEpaBEHCTBA 1




57 Pemenne ypaBHEHMIT 1 HEPABEHCTB 1
58 UpparnmonaisHble ypaBHEHUS 1
59 CrniocoOBl peleHus: HppalMOHAIbHBIX YPaBHEHHN 1
60 Pernrenue nppanroHaibHBIX YpaBHECHHN 1
61 UppanmonansHbie HEpaBEHCTBA 1
62 Crioco0sI peteHust HpparioHATbHBIX HEPABEHCTB 1
63 Penrenust nppannoHaibHBIX HEPABEHCTB 1
64 Ypok 00001IeH s 1 CUCTeMAaTH3aIlluy 3HAHHH 1
65 Konrtponbnas padora Ne 5 o Teme « CreneHHast QyHKIHSD 1
I[epneHIUKYAIPHOCTH NPAMBIX U MJI0CKOCTEl 18
66 ITepnenaukyinsipable npsiMble B pocTpaHcTse. IlapannensHble 1
psMble, IEPIEHANKYJISIPHBIE K ITIOCKOCTH
67 [Ipr3Hak nepneH UKyIIPHOCTH NPSAMON U INIOCKOCTH 1
68 Teopema o npsAMOii, TEPIIEHAUKYIISPHON K IMIIOCKOCTH 1
69,70 Pemenue 3amau 2
71 Paccrosinue ot Touku g0 miockoctu. Teopema o Tpex 1
NEepHIEHINKYIIpax
72 Yroa Mexay IpsIMOX U INIOCKOCTBIO 1
73,74 Pemenue 3amau 2




75 JByrpaHHBIHA yroi 1

76 [Ipu3Hak nepreHANKyYISIPHOCTH ABYX ITIOCKOCTEH 1

7 TpexrpanHblil yros. MHOrorpaHHslid yrosi. 1

78 [IpssMOyTONBHBIHA TapaJuIeseITe]] 1

79,80,81 | Pemenue 3agau 3

82 Ypok 00001eH s 1 CUCTeMAaTH3aIluy 3HAHHH 1

83 KonTponbHas padora Ne 6 o teme « llepnenaukynsipHocTh 1

TPSAMBIX U TUIOCKOCTE

Ioxa3zaTeabHas pyHKIUSA 13

84,85 [lokazarenbHas (yHKIHS ee CBOWCTBA U rpaduk 2

86 [NokazarenbHbie ypaBHEHUSI 1

87,88 CriocoOBl pelieHns MoKa3aTeIbHbIX YPaBHEHUH 2

89 [lokazaTenbHbIE HEPABEHCTBA 1

90,91 CriocoOBI pereHust moka3areibHbIe HepaBeHCTBA 2

92 Cucrembl NOKa3aTeNbHBIX YPAaBHEHUN 1

93 CucTeMbl IOKa3aTeNIbHBIX HEPaBEHCTB 1

94 Pemenue cucrem nokazaTeibHBIX YpaBHEHHI M HEPAaBEHCTB 1

95 Ypok 0000IIeHNsT U CUCTEMATH3aIIN 3HAHUH 1




96 KonTponbnas padora Ne7 mo teme « IlokazatenbHas GyHKIHDY 1
MHOrorpaHHuKH 14
97 Ilonstne mHOrOrpanHuka. [Ipuszma 1
98,99 | Pemenwue 3amau 2
100 [Mupamuna. [IpaBuibHas nupaMuaa. YcedeHHas TUpaMuIa 1
101,102 Perrenue 3anau 3
103
104 CuMMeTpHrs B IPOCTPAHCTBE 1
105 [TonsTHe MPaBUILHOTO MHOTOTPAHHUKA 1
106 [IpakTiaeckoe 3aHsTHE 1
Pemmenue 3a1au 2
107,108
109 Ypok 00001IeHHS U CUCTEMATU3AIIUU 3HAHHI 1
110 Konrtponbnas padora Ne§ o Teme « MHOrorpaHHUKI» 1
Jlorapudpmuueckas GyHkumns 17
111 [onsitue norapugma 1
112 Brruucnenue norapupmon 1
113 CgaoiicTra norapupmMoB 1




114 [Tpumenenue cBoicTB JorapuMOB A1 HAXOXKICHUS 3HAUCHHS
BBIpa)KEHHS
115 JecsaTruaHble M HATYypaTbHBIE JOTapHU(MBI
116 Beruncienue jgorapupmMos
117,118 Jlorapudmuueckast pyHKIHA, €€ CBOWCTBA U rpaduk
119 Jlorapudmuueckue ypaBHeHUS
120 CrniocoOBlI penieHus TIorapupMUIECKUX YpaBHEHNH
121 Pemenwne cuctem gorapupMUIecKux ypaBHEHUAN
122 Pemenue norapudMuieckux ypaBHEHHH U CUCTEM
123 Jlorapudmuueckue HepaBeHCTBa
124 Crioco0bI perieHust JorapuhMUIECKUX HEPABEHCTB
125 Pemenwne norapupMuiaecknx HEpaBEHCTB
126 Ypoku 0000IIeHHAs 1 CHCTeMaTH3aIH 3HAHNH.
127 KonTposnbHas padora Ne9 no teme «Jlorapudmudeckas GyHKIIUsD
BexkTopsl B mpocTpaHcTBe
128 ITonsiTue BekTopa. PaBeHCTBO BEKTOPOB
129 CroxeHue 1 BeIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKHX BEKTOPOB
130 YMHOKEeHHUE BEKTOpa Ha YUCIIO




Pemenne 3amau

131,132
133 Kommmanapasie BekTopsl. [IpaBuio mapamienenuena
134 Paznoxenue BekTopa 1Mo TpeM HEKOMILTaHAPHBIM BEKTOpaM
135 VYpoxk 00001IeHNs ¥ CUCTEMaTH3alluH 3HAHHH.
136 KonTponbras padora Ne 10 o Teme «BeKTOpBI B TPOCTPAHCTBEY
Tpuronomerpuyeckue popmMyJabl 27
137 Pamnannas mepa yria. 1
138 [ToBOpOT TOYKK BOKPYT Hadajga KOOPUHAT 1
139 Haxoxenne KoopIMHATEl TOYKH HA €IUHUYHON OKPYKHOCTH 1
140 Ompenenenne CHHyca, KOCHHYCa U TAHTEHCA yTJia 1
141 HaxoxneHnue 3Ha4eHUST TPUTOHOMETPHUYECKOTO BBIPAKESHHS 1
142 3HaKU CHHYyCa, KOCHYyCa U TaHT€HCa 1
143 3aBUCHMOCTb MEXAY CHHYCOM, KOCHHYCOM M TaHT€HCOM ofHorou | 1
TOTO ke yria
144 OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO 1
145 TpuroHomeTpu4ecKkHe TOkKAECTBA 1
146 JloKa3aTenbCTBO TOKAECTB 1
147 [IpyuMmeHeHune TOXKIECTB Ui PELIEHUs ypaBHEHUI 1




148 CuHyc, KOCHHYC ¥ TAaHT€HC YTJIOB O U -0 1
149 YupoiieHrue BeIpakeHUI 1
150 DopMyIIBI CIIOKEHHUS 1
151,152 Ymporienne BeIpakeHNH, HCIONB3YS (POPMYJIBI CIIOKEHUS 2
153 CuHyc, KOCUHYC M TAaHT€HC JIBOWHOTO yria 1
154 [IpeoOpaszoBanue BRIpAKEHH, UCTIONB3YS (hopMyIry nBoitHOTO yrima | 1
155 CuHyC, KOCUHYC M TAaHT€HC TI0JIOBUHHOTO yTja 1
156 [IpeobpazoBaHue BEIpOKEHHUH, UCIIOIB3Ys (POPMYITYIIOJIOBUHHOTO 1
yria
157 DopMyIIbl IPUBEICHHS 1
158 [Ipumenenune Gpopmyn npuBeaeHHS ATl TPEOOPa30BAHUS 1
BBIpaKCHUI
159 CyMMa U pa3HOCTh CHHYCOB ¥ KOCHHYCOB 1
160,161 [IpumeneHue GopMysl CyMMbI U Pa3HOCTH CHHYCOB M KOCHHYCOB 2
JUTSL TPe0Opa30BaHUs BHIPAKEHUI
162 VYpoxk 0060011eH s 1 CUCTEMAaTH3aluH 3HAHUH 1
163 Konrtponbnas padora Ne 11 mo teme «TpuroHomeTpuuecKue 1
(bopMyb
Tpuronomerpuyeckue ypaBHeHUs 22




164,165, YpaBHEHUE COS X = a U CIIOCOOBI €r0 PEIICHHS 3
166
167,168, YpaBHeHHE Sin X = a ¥ CIOCOOBI €r0 PELICHHS 3
169
170,171 VYpaBHEHHE tg X = a U CIIOCOOBI €ro pemeHus 2
172 [Ipocreiimne TpUroHOMETpUYECKUE YPABHEHUS 1
173,174 TpuroHomeTpudecKrue ypaBHEHHUS, CBOISIINECS K KBaIpaTHBIM 2
175,176 Crioco0sbI pemieHus TPUTOHOMETPUIECKIX YPaBHEHUN 2
177,178 OpHOpOAHBIE TPUTOHOMETPUUECKHUE YPAaBHEHUS 2
179,180 Pemenwns cucteM TPUTOHOMETPUIECKIX YPaBHEHHUN 2
181,182, [Ipocreiimme TpUroHOMETpUYECKHE HEPABEHCTBA U UX PELICHHS 3
183
184 Ypok 00001IeH!sT U CUCTEMAaTH3aIlN 3HAHUH 1
185 Kontponbhas pabora Ne 12 o teme «TpuroHomerpuyeckue 1
ypaBHEHUS
HTorosoe noBropenne 19
186 [encteutenbHble Yucna 1
187 Crenernast QyHKITUS 1
188 [lokasarenbHast QyHKIHS 1




189 Jlorapudmuyeckas pyHKIuA 1
190 [TapamienbHOCTh U NEPIEHAUKYIIPHOCTD MPSMBIX U IIOCKOCTEN 1
191 MHororpanHuku. BekTopsl B pocTpaHCcTBE 1
192 YpaBHEHUS U CUCTEMBI ypaBHEHHM 1
193 HepasenctBa 1
194 Tpuronomerpuueckue GOpMyIIbI 1
Tpuronomerpuveckue ypaBHEHUS 2

195,196
[IpomexyTounas aTTecTarys 2

197,198
199-204 | Pemenue 3amanuit OI'D 6

HTtoro 204

TemaTuueckoe miianuposanue 11 kiaace

Ne ypoka Tema ypoka KoanuecTBo Hara
4acoB MPOBeIeHN
ypoka
IoBTOpEHME 12
1 JeicTBUTENbHBIE YHCTIA 1
2 CrenenHast QyHKITUS 1
3 [TokazatenbHas GyHKINS 1




4 Jlorapupmuueckas GyHKIHS 1
5,6 Tpuronomerpudeckue GOpPMYJIIbI 2
7,8 TpuroHomerpruyeckue ypaBHEHUsL. 2
9 [NapannensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX 1
TUIOCKOCTEH
10 MHororpaHHUuKA 1
11 BekTopbl B mpocTpaHCTBE 1
12 Bxomanas koHTposbHas pabota Nel 1
Tpuronomerpnyeckue GpyHkuuu 18
13,14 OO6nacTh onpeaeNeHns 1 MHOXKECTBO 3HAUCHHH 2
TPUTOHOMETPHYECKUX (PyHKIHIA
15,16,17 YeTHOCTh, HEYETHOCTb, IEPUOTUIHOCTD 3
TPUTOHOMETPHYECKUX (PyHKIHIA
18,19,20 CBOHCTBO (DyHKIIMK y= COSX H ee rpaduk 3
21,22,23 CgoiicTBo dyHKIMHK y= SINX 1 ee rpadux 3
24,25 CoiicTBO (yHKINH y=tgX U ee rpapuk 2
26,27,28 OOpaTHbBIE TPUTOHOMETPUYECKUE (DYHKITUN 3
29 Ypok 000011IeHNs U cUCTEMAaTHU3aliy 3HAHUH 1
30 Kontponshas padora Ne2 o teme « Tpuronomerpudeckue 1
byHKIUIY
MeTo KOOPAUHAT B POCTPAHCTBE 18
31 [IpssMoyronbHAs cucTeMa KOOPAWHAT B IIPOCTPAHCTBE 1
32,33 Koopaunate BekTopa 2
34 CBs13p MEXKy KOOpAMHATaMU BEKTOPOB U KOOPAMHAT TOYEK 1




35,36 [Ipocreiimue 3a1aun B KOOpAUHATAX 2
37 Ypok 0000IICHNS U CHCTEMATHU3alluy 3HAHUHA 1
38 Kountpoabnas pa6ora Ne3 no teme «Koopamnatsi 1
BEKTOPa M TOYKH»
39,40 VYron mexmy Bektopamu. CKasIpHOE MMPOU3BEIACHIE 2
BEKTOPOB
41,42 Brruucnenue yrioB MexIy IpSMBIMA H TUTOCKOCTSMH 2
43 Ypok 0000IICHNS U CHCTEMAaTHU3alluy 3HAHUH 1
44 KonrtpoabHasi padora Ned mo teme «CKaJisipHoe 1
npou3BeIeHNe BEKTOPOBY
45,46,47 LenTpanpHas cummerpus. 3epkanbHas cumMerpus. OceBas 3
cumMmeTpusl. [lapanmiensHsii mepeHoc.
48 [IpakTrueckas paboTa 1mo Teme «JIBrxeHue» 1
IIpoun3BoaHas M ee reOMeTPUYECKHIT CMBICII 17
49,50 [IpousBoaHas 2
51,52 [Ipon3BoaHas CTEIEHHOW (QYHKITHH 2
53,54,55 [Ipasuna nuddepeHupoBaHus 3
56,57,58 ITpousBoHEIE HEKOTOPHIX JEMEHTAPHBIX (PyHKIMI 3
59,60 [Ipou3BOIHEIE CITOKHBIX (DYHKITHIA 2
61,62,63 ['eomeTpuveckuii CMBICI TPOU3BOTHOM 3
64 Ypok 0000IIeHNS U CHCTEMATHU3alliK 3HAHHUHA 1
65 KonTponbsHas pabota Ne5 «IlpousBomHas u ee 1
TFEOMETPUYECKUNA CMBICID)
IIpuMeHeHue MPOM3BOAHOIN K HCCJIEI0BAHUIO (PYHKIMIT 18
66,67,68 Bospacranue u yobiBanue (hyHKIHH 3




69,70,71 DKCTpeMyMbl (YHKIHH 3
72,73,74,75,76 [IpuMeHeHne MPOU3BOIHOM K MTOCTPOCHHUIO TPaPUKOB 5
(byHKIHIA

77,78,79,80,81 Haubonpmee v HanMeHbIIee 3HAYCHNUE PYHKIIUU 5

82 Ypok 0000IIeHHs U CHCTEeMAaTH3aIlluH 3HAHUI 1

83 Kontponbhas pabora Ne6 «IIpumMeHeHne Npou3BOAHOM K 1
UCCIICIOBAHUIO (DYHKIIUID.

Huaunap, KoHyc, map 18

84 [TonsTre umuHIpa 1

85 [Tnomans TOBEpXHOCTH LMIIMHIPA 1

86,87 Hunmuanp. Pemenne 3anau 2

88 [Tonstre xoHyCa 1

89 [Tnomaae TOBEpXHOCTH KOHYCa 1

90 YcedeHHBIN KOHYC 1

91 Konyc. Pemmenue 3amau 1

92,93 Cdepa u map. YpaBuenue chepsl 2

94 B3anmuoe pacnionoxxeHnue cepsl U MI0CKOCTH 1

95 KacarenbHas mmockocTs K chepe 1

96,97 [Tnomaas chepsr 2

98,99 Pemenue 3a7a4 no Teme «Tena BpameHus» 2

100 Ypox 0000IIeHNs U CHCTEMATH3aIlUH 3HAHHI 1

101 KonTponehas pabota Ne7 no teme «Tena BpateHus» 1

Hurerpan 18




102 [TepBooOpa3zHast 1
103,104,105 [IpaBuia HAXOXKIESHUS TIEPBOOOPA3HBIX 3
106,107,108 IInomane KpUBOIMHENHHON Tpanenuuu ¥ HHTErpal 3

109 ITpaktuueckas pabota «l1n0mans KpUBOIUHEHHOM 1

Tpamewm»
110,111,112 Brruncnenue uaTErpaion 3
113,114,115 Brrurcnenue mmomaiei ¢ moMoIbi0 HHTETPaJIOB 3
116.117 IIpocreitmue quddepeHManbHbIe YpaBHEHUS 2
118 Ypok 000011IeHNs U cCUCTEMATHU3alliy 3HAHHUHA 1
119 KonTponbsHas padota Ne o Teme «MHTETpam. 1
O0nbeMBblI TEJ 20

120 ITonsaTtue oobema. OOBEM MPSMOYTONBHOTO 1

napaijieaenumnena
121 O6BeM npsSAMOYTOIBHOM IPU3MBI 1
122,123 O0BeM IPSAMOIA TIPU3MBI 2
124,125 O06bem nuIMHIpa 2
126,127 Boruncnenrue 00beMOB TeJl ¢ TOMOIIBIO HHTETpaja 2
128,129 O0BbeM HaKJIIOHHOU MPU3MBI 2
130,131 O0BbeM HpaMUIbI 2
132,133 O0Obem KoHyca 2
134,135 O0BeMm mrapa 2

136 O0bBeM mIapoBOTo CErMeHTa, IapoBOTO CJI0s, CEKTOpa 1

137 [Tnomans chepsr 1




138 Ypok 0000IIeHNS U CHCTEMATHU3allu1 3HAHUH 1
139 Kontpomshas Ne9 1o teme «OO0BEMBI TEID» 1
DJieMeHThl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUHU BEPOSITHOCTH 26
140,141 KomoOunaropuxa. [IpaBuina npousseneHus 2
142,143 Komb6unaropuka. [lepecraHoBKH 2
144,145 Komb6unaropuxka. Pasmenienus 2
146,147 Komb6unaropuka. CoueTanusi 1 uX CBOMCTBa 2
148,149 Komb6unaropuka. burom HeroroHa. 2
150 OneMeHThI TeOpUH BeposTHOCTH. COOBITHS 1
151,152 Komb6unatuu cobbituii. [IpoTHBOMNON0XKHOE COOBITHE 2
153 BeposiTHOCTE COOBITHS 1
154,155 CrnoxeHne BepOsSTHOCTEH 2
166.157 He3zaBucumsle cOOBITHS. YMHOXEHUE BEPOSITHOCTEH 2
158 CraTtucTrdeckasi BEpOSITHOCTh 1
159.160 CrnyJaifHbIe BEJTUUINHBI 2
161,162 enTtpanbHble TEHIECHINN 2
163,164 Meps! paszdopoca 2
165 KonTponbhas pa6ora Nel0 mo teme «1eMeHTHI 1
KOMOWHATOPHKH, CTATUCTUKH U TEOPUH BEPOSITHOCTIDY
IMoBTOpEHUE 33
166 AKCHOMBI CTEPEOMETPHH. 1
167 [TapanmensHOCTh B TPOCTPaHCTBE 1
168 [lepneHAUKYISAPHOCTD B IPOCTPAHCTBE 1




169 JIByrpaHHBIN yromn 1
170,171 MHuororpanauky. [1nomane ux TOBEepXHOCTH 2
172 BekTopsl B IPOCTpaHCTBE 1
173,174 Tena Bpamenus. ILiomans UX MOBEPXHOCTH 2
175 OOBeMs! Ten 1
176 [ap. Chepa 1
177 Crenenb 1
178 Jlorapupmer 1
179 Iporpeccus 1
180,181 [Noka3zarensHble ypaBHEHUs M HEpaBEHCTBA 2
182,183 JlorapumMudeckne ypaBHEHUS U HEPABCHCTBA 2
184,185 TpuroHomMeTpuuecKue ypaBHEHUS U HEPABEHCTBA 2
186 HppaunoHansHbIe ypaBHEHUS 1
187 3amaHus ¢ mapaMmeTpaMu 1
188 3aayu Ha TMPOICHTHI 1
189 3amaun Ha JBMKEHUS 1
190 OyHKIUsA 1
191 [pousBoanas yHKIHA 1
192 [lepBoobpasnas GpyHKIHH 1
193,194 [pomexyrounas arrectanus. KonrponbHas pabora 2
4

195,196,197,198

Pemenne tectoB EI'D

HTroro

198




