IlosicHuTEIBLHASA 3aIMCKA

— Pabouas nporpamma cocrabiiena Ha ocHoBe DPI'OC cpemgnero obimero oOpa3oBaHUs, OCHOBHOM
oOpa3oBaTensHOU MporpaMMbl cpeanero obmiero oopazoanmst AHO TICOII «JlectBunay. s
peanu3anuy NporpaMMbl IPeaIonaraeTcs UCIoIb30BAHUE YUEOHBIX TTOCOOHH :

— Augrebpa m Hauyana matemaruyeckoro ananuza. 10-11 kmacc. A. I'. Mopakosuy, I1. B. Cemenos. 1
np. baszoBelit u yrinyonennsiii yposau. Yacts 1. ®T'OC. U3zn.: Muemosuna, 2020;

—  AunreOpa u Havanma MatemaTuueckoro ananmza. 10-11 xmacce. A. I'. Mopakosuy, I1. B. Cemenos. 1
np. bazoseiii n yriryonennsiii ypopan. Yacts 2. ®I'OC. Uza.: Muemosuna, 2020;

- I'eomerpus. 10 — 11 knaccel. JI.C. AtanacsH, B. ®@. byry3os, C. b. Kagomiies u ap., 4-oe u3a. — M.:
IIpoceemenue. 2020

B yuyeOHOM miaHe MIKOJIBI HA U3YYEHHE MAaTEMaTHKHU B cpelHel 1mkoie oTBeaeHo 408 yacos:

- B 10-11 knaccax mo 6 y4eOHBIX 4acOB B HEETIO B TeUeHUE rofa o0y4yenus, Bcero 204 4acoB B rof .
I[nanupyemble pe3yJibTAThl OCBOCHHS Y4eOHOT0 MpeaMeTa

Jluunocmmuule pe3ynvmanivl
Jluunocmmuvie pesynomamel 6 cgpepe omuouleHull Kk cede, K c60emy 300p08bi0, K NHOZHAHUIO CeDs:

— OpHEHTalMs Ha JOCTH)KEHHE JIMYHOTO CYacThs, PEAIM3AIMI0 TTO3UTUBHBIX >KU3HEHHBIX
INEPCICKTUB, HWHHUIOMUMATUBHOCTb, KPCATUBHOCTb, T'OTOBHOCTL MU CIIOCOOHOCTb K JJMYHOCTHOMY
CaMOOTIPEICIIEHHIO, CTIOCOOHOCTh CTAaBHUTH IIEIH U CTPOHUTH JKU3HEHHBIE IIJIaHBL;

— TOTOBHOCTh M CHOCOOHOCTH oOecnedyuTb cede M CBOMM OJM3KUM JOCTOMHYIO JKHU3Hb B
IpoIecce CaMOCTOSTENIbHON, TBOPUECKON U OTBETCTBEHHOM J1€ATEIbHOCTH;

- TOTOBHOCTb M CHOCOOHOCTH K OTCTAMBAHHIO JIMYHOI'O JOCTOHUHCTBA, CcOOCTBEHHOT'O MHCHUA,
TOTOBHOCTb M CIIOCOOHOCTBH BbIpaOaThIBaTh COOCTBEHHYIO MO3UIUIO 110 OTHOIIEHUIO K OOIECTBEHHO-
MOJIUTHYECKAM COOBITHSIM MponuIoro U HACTOAIICTO Ha OCHOBEC OCO3HAHUA W OCMBICIICHHUA UCTOPHU,
JTYXOBHBIX IIEHHOCTEH U JOCTH)KEHHH Halllel CTpaHbl;

— TOTOBHOCTh W CIIOCOOHOCTH K CaMOPa3BUTHIO M CAMOBOCIIUTAHHIO B COOTBETCTBUU C
00I1I€YeTIOBEYECKMMH LIEHHOCTSIMM M HJeajaMH TpaXkJaHCKOro oOmiecTtBa, MOTPEOHOCTh B
(1)H31/I‘-ICCKOM CaMOCOBCPIICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO-O3}10p0BI/IT€J’II)HOI\/'I JACATCIIbHOCTBIO,

— TpUHATHE U pealu3alusi LIEHHOCTEeH 310poBOoro u 0Oe3omacHoro obpasa >KU3HH, OepexHoe,
OTBE€TCTBEHHOC U KOMIICTCHTHOC OTHOIICHUEC K CO6CTBCHHOMy (1)I/I3I/I‘-ICCKOMY N MICUXOJIOTHYCCKOMY
3J10POBBIO;

—  HeNpusTHE BPEIHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB.

Jluunocmuvie pezynomamel 6 cghepe omuowrenuti k Poccuu xax k Pooune (Omeuecmay):

—  poccuiicKkas HWIEHTHMYHOCTb, CIOCOOHOCTh K OCO3HAHHUIO POCCUWCKONM HUIAEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOITHOCTH POCCHICKOTO
Hapoja u cynpoe Poccnn, maTpuoTu3m, rOTOBHOCTD K ClTy:keHUI0 OTe4YecTBY, €ro 3allluTe;

— YBa)XXEHHE K CBOEMY HApoOJy, YyBCTBO OTBETCTBEHHOCTH nepen PoauHoli, ropaoctu 3a cBoi
Kpa#, cBol0 PoluHy, IpoIuIoe M HACTOsIIEe MHOTOHALMOHAJIBHOTO Hapoja Poccum, yBaxkeHHE K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

— (opMHpOBaHHE YBAaXEHHUS K PYCCKOMY S3BIKY KaK TOCYAAapCTBEHHOMY s3bIKy Poccuiickoit
Odenepanyn, SABISIOMIEMYCS OCHOBOM POCCHUHCKOW HMACHTHYHOCTH W TJABHBIM  (paKTOPOM
HAIlMOHAJILHOTO CaMOOIIPEIEICHUS;

—  BOCMHTAaHUE YBaXEHHS K KYJIbTYype, A3bIKaM, TPAAULMIM U 00bIYasiM HAPOJIOB, MPOKUBAIOLIIX
B Pocculickoint @enepanuu.

Jluunocmuvie pezynbmamol 6 cgpepe OMHOWEHUL K 3AKOHY, 20CYOAPCMBY U K 2PANCOAHCKOMY
oowecmsy:



—  TpaKAaHCTBEHHOCTb, IPakJaHCKasl MO3UIMSI aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
o01iecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLHMOHHBIE MpaBa M OOS3aHHOCTH, YBaXKaloOIIETO 3aKOH U
MPAaBOMOPSIIOK, OCO3HAHHO NPHUHHUMAIOLIETO TPAJUIMOHHBIE HALMOHAJbHBIE M OOIICYEIOBEUECKUE
T'YMaHUCTHYECKHE U JIEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K Y4aCTHIO B OOIIECTBEHHON KU3HU;

— TpU3HAHHE HEOTUY)KJAEMOCTH OCHOBHBIX TPaB M CBOOOJ YeNOBEKa, KOTOPHIC MPUHAJIEkKAT
KaKJJOMY OT PO>KJI€HUS, TOTOBHOCTh K OCYIIECTBIIEHHUIO COOCTBEHHBIX IIPaB M cB0OOA O€3 HapylIeHUs
mpaB ¥ CBOOOJ JIPYrHX IUI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC MpaBa W CBOOOIBI YEIIOBEKA W
rpaXJaHWHa COTJacHO OOLIENPU3HAHHBIM MPHHIMIIAM W HOPMaM MEXIYHAapOAHOrO IpaBa U B
cootrBercTBuM ¢ Konctutynuen Poccniickon @enepannu, paBoBas U MOJIMTUYECKAsi TPAMOTHOCTb;

—  MHUPOBO33pEHHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOU
MPAaKTUKH, OCHOBAaHHOE Ha JUAJIOTE KYJIBTYp, a TaKKe Pa3M4HbIX (HOpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

—  HMHTEpPUOpPU3ALUS IICHHOCTEH JEMOKPAaTHH M COLMAIbHONW COJHAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMpOBAaHUIO OTHOIICHHI B TPYIIE WU COLMATbHON OpraHU3allNH;

— TOTOBHOCTh K KOHCTPYKTHBHOMY YYAaCTHIO B IPUHSTHHU PEIICHUH, 3aTParuBalonX UX MpaBa v
HMHTEPECHI, B TOM YHCIIe B PA3IUYHBIX (opMax OOIIECTBEHHOW CaMOOpPraHMU3aIMH, CaMOYIPABICHHUS,
00I1IECTBEHHO 3HAYUMOM JIEITEIbHOCTH;

—  TPUBEPKEHHOCTH UJESM MHTEPHALMOHAIN3MA, PY>KObI, paBEeHCTBA, B3aMOIIOMOIIU HAPOJIOB;
BOCIIUTAHHE YBAXHUTEIBHOTO OTHOIICHHWS K HAIMOHAILHOMY JOCTOMHCTBY JIOJICH, MX UYYBCTBaM,
PENUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh NPOTHBOCTOSITH HJACOJIOTUM DKCTPEMH3Ma, HAlMOHAIM3Ma, KceHo(poOuu;
KOPPYIILHH;, TUCKPUMHUHAIINY 110 COLUUATbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM
U IPYT'MM HETaTUBHBIM COIUAIEHBIM SIBICHUSIM.

Jluunocmuvie pe3yiomamol 6 cgpepe OMHOWEHULE  C OKPYHCAIOUWUMU TTTOObMU.

— HPaBCTBEHHOE CO3HAHME U TMOBEJCHHE HAa OCHOBE YCBOCHHS OOIEUYENIOBEUYECKHX I[EHHOCTEH,
TOJICPAHTHOT'O CO3HAHUA WU IMOBCACHHA B IMOJIUKYJIBTYPHOM MHUPC, TOTOBHOCTHU U CIIOCOOHOCTH BECTH
IUANOT C JAPYTUMHU IIOJbMH, JOCTUTaTh B HEM B3aUMOIOHUMAHUS, HAXOIUTh OOIIME IEeNu U
COTPYAHUYATH IJIA UX JOCTHUIKCHUA,

— TPUHITHE TYMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBXKUTEIbHOE U M0OpOKenaTeabHOoe
OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHCHUIO, MUPOBO33PCHHUIO;

—  CIOCOOHOCTH K COMEPEKUBAHUIO U (POPMHUPOBAHUE MMO3UTUBHOTO OTHOIIEHHS K JIOJSM, B TOM
quciace K JiMgaM C OrpaHM4Y€HHBIMH BO3MOXHOCTAMH 3J0pPOBbA W HHBAJIWAAM, 6€pe)KHO€,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U TICHXOJIOTUYECKOMY 3/I0POBBIO IPYTHX
JOJIeH, YMEHHE OKa3bIBaTh MIEPBYIO MTOMOIIT;

— (opMupoBaHHE BBIPAKXEHHOW B TOBEJCHUM HPABCTBEHHOW TIO3HWIIMM, B TOM YHUCIE
CIOCOOHOCTH K CO3HATEIhbHOMY BBIOOpPY J00pa, HPaBCTBEHHOTO CO3HAHUS W TOBEJCHUS HAa OCHOBE
YCBOGHHUS O0IIEYEeIOBEYECKIX IIEHHOCTEH M HPAaBCTBEHHBIX UYBCTB (Y€CTH, JOJTa, CIPABEIIMBOCTH,
MUJIOCEPIUS U IPYKETIOO0HS);

—  pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHUKAMHU, JIE€THbMH MIAQJIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTEIHHOM, OOIIECTBEHHO TMOJIE3HOM, YUeOHO-HCCIIeI0BATEILCKON, TPOCKTHOU U
JIPYTUX BUAAX ACSITEITHLHOCTH.

Jluunocmuvie pe3ynomamol 8 cghepe OMHOWEHUL K OKPYHCAIOUWEM) MUPY, HCUBOU NPUPOOE,
Xy002cecmeeHHol Kylbmype:

—  MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPHYECTBY, BJIaJIEHHE JIOCTOBEpHOW MH(popManuei o
NEpCHAOBLIX JOCTUKCHHUAX W OTKPLITUAX MPIpOBOI\/JI U OTE€YECTBEHHOU HAayKH, 3aUHTCPCCOBAHHOCTL B
Hay4HBIX 3HAaHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

—  TOTOBHOCTH M CIIOCOOHOCTH K OOPa30BaHMIO, B TOM YHCIIE CAMOOOPA30BAHUIO, HA TIPOTSKCHUH
BCEH JKM3HM; CO3HATENbHOE OTHOIIECHHE K HEMPEephIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCIEUTHOU
npodeccnoHaBEHOM U OOIIECTBEHHON ACSITENEHOCTH;

—  DKOJIOTMYECKasl KyJIbTypa, OepeXHOe OTHOIIEHHUS K POJHOW 3emiie, MPUPOAHBIM OOrarcTBaMm
Poccun u MHpa; IMOHUMAHHUC BJIIMAHUA COHHUAJIBHO-DKOHOMUYCCKUX TIPOHCCCOB HaA COCTOSAHUC
MIPUPOJHON M COLMATIBHON Cpelibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPHUPOJHBIX PECYpCOB; YMEHUS U



HABBIKM Pa3yMHOTO MPUPOAOIIOIE30BAHUS, HETEPIIMMOE OTHOIICHHE K ACHCTBUSM, PUHOCSIIUM BPEJT
9KOJIOTHH; PUOOPETEHUE OIBITa SKOJIOT0-HAIIPABICHHOM JICATCIIbHOCTH,

—  DACTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K ICTETHYECKOMY O0YCTPOHCTBY COOCTBEHHOTO
ObITa.

Jluunocmuvie pezyiomamol 8 cghepe OmHoweHUltl K cembe U pOOUmensim, 8 mom Yucie no020moeKa K
CeMeUuHO HCUZHU!

—  OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHSTHUS IIEHHOCTEH
CEMEMHOM KU3HHU,

—  TOJIOKUTEIBLHBIN 00pa3 ceMbH, POIUTEILCTBA (OTIIOBCTBA M MATEPUHCTBA), HHTEPUOPHU3AIIUS
TPAAULIMOHHBIX CEMENHBIX LIEHHOCTEH.

Jluunocmuvie pe3ynbmamol 6blNYCKHUKA NPABOCIABHO20 00Ue00paA3068aMENbHO20 YUPEHCOCHUS:
- YKOPEHEHHBI B IIPaBOCIABHON Bepe, TPAAULIMU U KYJIBTYPE;
- Mo0sAIM cBOH Kpail u cBoe OTedecTBO, 3HAIOUINI PYCCKUIM U POJHON SA3bIK, OLIYIIAIOUINI TECHYIO
CBsI3b CO CBOMM HapOJOM, €ro KyJIbTYpOi;
- OCO3HAIOIIMI U PUHUMAIOLIMN LIEJIH, UIeAIbl U LeHHOCTH [IpaBocnaBus;
- YMEIOLIHH yUUThCSI, 0OCO3HAIOIINI IIEHHOCTh y4eObl, Tpy1a U TBOpUECTBa Kak Japa boxus;
- COLIMAJIbHO aKTUBHBIN, CIOCOOHBIN K )KEPTBEHHOMY CIIY>KEHHUIO OJIMKHUM, K MUCCHOHEPCKOM
NESATEIBHOCTH.

Jluunocmmusie pe3ynomamol 6 cghepe omuowieHuss K mpyoy, 6 cpepe coyuanrbHO-3KOHOMULECKUX
OMHOWEHULL:

—  yBa)XKE€HHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alIIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIM BBIOOp Oynymied mpodeccun Kak MyTh U CHOCOO peanu3alid COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh K TPYAOBOM MpPO(PeCCHOHANBHON NeATETbHOCTH KaK K BO3MOXXHOCTH y4acTus B
pEIIeHNH JTHYHBIX, OOIIECTBEHHBIX, TOCYapPCTBEHHBIX, 00IIIEHAIIMOHAIBHBIX MTPOOIIEM;

—  TMOTPEOHOCTHh TPYAUTHCA, YBAXKEHHE K TPYAY M JIIOASIM TPyHAa, TPYIAOBBIM JTOCTHKCHHSM,
IOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3sHbIM BHAAM TPYIOBOU
NeSTeTbHOCTH;

— TOTOBHOCTh K CamMOOOCTY>KMBaHHIO, BKIIoYass OOyYeHHE M BBHINOJHEHHE JOMAITHUX
00s13aHHOCTEH.

Jluunocmuvie pezyniomamul 8 cghepe huzuueckoeo, NCUXON02UUECK020, COYUAILHO2O0 U
akademuyecko2o 611a20noay4us 00y4aroWUxXcs:

—  (usnueckoe, SMOIUOHATHLHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJIaronoiydre 00yJaromuxcsi B
KU3HU O00pa30BaTENbHONW OpraHW3aIlluy, ONIYIICHHE AETbMH OE€30MacHOCTH M TCHUXOJOTHYECKOTO
koM(popTa, THPOPMAITMOHHOMN 0€30M1aCHOCTH.

Memanpeomemubvie pe3yibmamaol
BorinyckHUK HAy4YuTCH:
1) Perynsatusnubie YV :

- CaMOCTOSITEIILHO ONPECIIATH [N, 33/1aBaTh MAPAMETPhI U KPUTEPUH, TT0 KOTOPHIM MOKHO
OMPENIEANTh, UTO 1I€JIb IOCTUTHYTA;

- OLIEHUBATh BO3MOYKHBIE MTOCIIEICTBUS JTOCTHIKEHHUS TTOCTABICHHOM 1IeJTH B JEATEIHLHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAFOIINX JIFO/IeH, OCHOBBIBASICh HA COOOPaKEHUSIX STUKU U
MOpaJIy;

- CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHON ACITETLHOCTU U JKU3HCHHBIX
CUTYyaLUsIX;

- OIICHUBATH PECYPCHI, B TOM YHCIIC BpeMsl U JPYTHe HeMaTepHuaabHbIe PECYPChl, HEOOXOAUMBIE TS
JNOCTH>KEHHSI TIOCTABJIICHHOM LIEJIH;

- BBIOMPATH MyTh JOCTHKCHHUS LIETTH, IJIAHUPOBAThH PEIICHUE MTOCTABICHHBIX 3a]1a4, ONTHMH3UPYS
MarepuaibHble U HEMATEpUAIbHBIE 3aTPAThL;



- OpraHM30BBIBATH APPEKTUBHBII MOMCK PECYPCOB, HEOOXOAUMBIX JIJIsl TOCTH)KEHUS IIOCTABIICHHOM
(1K
- COIIOCTABJIATH ITOJIYYEHHBIN pe3yibTaT AEATEIBHOCTH C IIOCTABICHHON 3apaHee LEIbIO.

2) INo3uaBatenbubie YY1 :

- HICKaTbh U HAaXOIUThb O606H_[€HHBIC CHOCOOBI pelmicHud 3a1a4, B TOM YHCJIC, OCYIICCTBIIATH
pa3BepHYTHIM HH(OPMALIMOHHBIHM TOMCK U CTABUTH HA €r0 OCHOBE HOBbIE (YueOHBIE U
[I03HABaTENbHbIE) 3a/1a4H;

- KpPUTHUYECKH OLIEHUBATh U HHTEPIPETUPOBATh HHPOPMALIUIO C Pa3HBIX MMO3ULMH, paclIO3HAaBaTh U
(buKcupoBaTh MPOTHUBOPEUHS B NH(OPMAIIMOHHBIX UCTOYHUKAX;

- HCIOJIb30BATh PA3JIUYHBIE MOJIEILHO-CXEMATHUECKUE CPEJICTBA I IPECTABICHUS CYLIECTBEHHBIX
CBsI3€H M OTHOILICHH, a TAKXKE MPOTUBOPEUNH, BEISIBICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX;

- HaXOIWTb W MNPUBOAUTHE KPUTUYCCKHUEC API'YMCHTBI B OTHOLICHUU ZIGfICTBHfI u CY)KI[CHI/II;'I Apyroro,
CIIOKOHMHO U pPa3yMHO OTHOCUTBCI K KPHUTHYCCKUM 3aMCYUYAHUSIM B OTHOIICHHUU COOCTBEHHOI'O

CYK/ICHHUS, paccMaTpuBarh ux KaK pecypce COOCTBEHHOTO pa3BUTHS;
- BBIXOJUTb 32 paMKM Yy4yeOHOro TmpeAMeTa U OCYIIECTBIATH IIeJEHANpaBIECHHBIH IOMCK
BO3MOKHOCTEN JUIS HIMPOKOTO nepeHoca CPEICTB u croco0oB JEHCTBYS;
- BBICTpauBaThb HMHJIUBUAYaAJIbHYIO O0pa30BaTEIbHYI TPAEKTOPUIO, YUYUTHIBAs OrPAaHUYEHHUS CO
CTOPOHBI OPYIUX YY4aCTHHUKOB u pecypcHbIe OTpaHUYECHUS;

-MEHATh U yJIE€PKUBATH Pa3HbIC NO3ULUH B [I03HABATEIbHOU JEATEIBHOCTH.
3). Kommynukatusabie YY/I

- OCYILECTBIIATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (KaK BHYTpHU
o0Opa3oBaTeNbHON OpraHu3aluy, Tak U 3a ee IpeesiaMu ), MoAOUpaTh MapTHEPOB JAJIS AETOBOU
KOMMYHHKAIIMH UCXO/1s U3 COOOpakeHUI pe3yaIbTaTUBHOCTH B3aUMOACHUCTBUS, a HE TMUHBIX
CHMIIATHIL,

- TP OCYILECTBIIEHUH I'PYNIIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK U YWIEHOM KOMaH bl B
pa3HBIX poOJsX (TeHepaTop UAEH, KPUTHK, HCIIOTHUTENb, BEICTYIAIOUIHA, SKCIIEPT U T.11.);

- KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSIX PEAIbHOI0, BUPTYAJIIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BEpHYTO, JOTMYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BaHUEM a/IeKBATHBIX
(YCTHBIX ¥ IUCbMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

- pacro3HaBaTh KOH(JIMKTOT€HHBIE CUTYAIlUN U IPEAOTBPAIAaTh KOHPIHUKTHI JO UX aKTUBHOH (a3bl,
BBICTPAMBATh JICTOBYIO H 00pa30BaTEIbHYI0 KOMMYHUKAINIO, H30erast TMYHOCTHBIX OIIEHOYHBIX
CYXKJICHUU.

BbINyCKHHK MOJTYYHT BO3MOKHOCTh HAYYHTHCH |
1) PerynstuBnbie YV /|

- UAEeHTU(UUUPOBATH  MPEMSATCTBUS,  BO3HHUKAIOUIME  TPU  JOCTUKEHHUH  COOCTBEHHBIX
3aIJIaHUPOBAHHBIX 00Pa30BaTENbHBIX PE3YIbTATOB;

- BBIJIBUTaTh BEPCUU INPEOJIOJICHUS MPEMSATCTBUM, (POPMYIHpPOBATh THIIOTE3bI, B OTJAENBHBIX CIydasx
— MPOTHO3UPOBATh KOHEUHBIN PE3YIIbTAT;

- 00O0CHOBBIBATh M OCYLIECTBIIATH BbIOOp HanOosiee 3(h(PEKTUBHBIX CIIOCOOOB pElIeHUs! Y4EOHBIX U
[I03HABATENIbHBIX 33/1a4;

- BBICTPAauBaTh XU3HEHHbIEC IUIaHBI HAa KpaTKOCpOUHOe Oynyuiee (ONpeAeisTh LENIEeBble OPUEHTHUPHI,
dbopMynMpoBaTh aJEKBATHbIE WM 33Jaydl M Mpeiaratb JCWCTBUS, YKa3biBasi M OOOCHOBBIBAS
JIOTHUYECKYIO MOCIIEI0BATEIbHOCTD 11aroB);

- ONpEIENATh MOTEHIMAJIbHbIC 3aTPYAHEHHUS NPU PElICHHHM Y4eOHOM M TMO3HABATENbHOM 3aJa4y U
HaXOJUTh CPEJICTBA JUIsl UX YCTPAHEHUS;

- ONKCHIBATh CBOI OMBIT, OGOPMIISAS €ro A Iepefayn IPYTUM JIIOASIM B BUJE aJrOpUTMa perieHHs
IIPAKTUYECKHX 3a/1a4;



- IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUIAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

- CUCTEMAaTHU3HPOBaTh (B TOM YHCIIE BHIOMPATh IPUOPUTETHBIC) KPUTEPUU JTOCTUKEHUS IJIAHUPYEMbIX
PE3yJIbTaTOB U OLIEHKU CBOEH JESTENbHOCTH;

- OTOMpaTh HHCTPYMEHTBI [UIsl OLICHMBAHHS CBOEH JESITEeIbHOCTH,

OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH B paMKaX MPEIOKEHHBIX YCIOBHIA U TpeOOBaHUI;
- YCTaHaBJIMBATh CBA3b MEX]Y IOJIYyYEHHBIMU XapaKTEPUCTUKAMH pe3yibTaTa U XapaKTEpPUCTUKAMU
mpouecca JIesTEJIbHOCTH U 110 3aBEPLIEHUU JEATEIBHOCTH IpeaaaraTb U3MEHEHHE XapaKTEPUCTHUK
rporecca Jiyisl HOJIy4eHHs YJIYUIIEHHbIX XapaKTepUCTUK pe3yibTaTa;

- COOTHOCUTb pEaJIbHbIE U IUIAHUPYEMbIE pe3ylbTaTbl WHIMBUIYaIbHOW 00pa30BaTENIbHOMI
NEeSTeIbHOCTM W JeNlaTh BBIBOABL O MPUYMHAX €€  YCHeHmHOCTH/3((EKTUBHOCTH WU
HeyCIenHoCTH/Hed ) (DeKTUBHOCTH, HAXOIUTh CIIOCOOBI BBIXOJIa M3 KPUTHUECKON CUTYAIUH;

- JEMOHCTPUPOBATh MPUEMBI PETYISLUU COOCTBEHHBIX MCUXO(PHU3NOIOTHYECKUX/IMOIUOHATIBHBIX
COCTOSIHU.

2) Tlo3uaBatenbhbie YY1

- BBIJIENATh NPUYUHHO-CJICACTBEHHBIC CBSI3U HAONIOAACMBIX SIBICHUW WM COOBITHM, BBISBIATH
MIPUYMHBI BOSHUKHOBEHHUS HAOII0Ia€MBIX SIBJICHHUM UM COOBITUH;

- CTPOUTH PACCYKECHUE OT OOMIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHUSIM

M OT YaCTHBIX SBJICHHUM K OOIIMM 3aKOHOMEPHOCTSIM;

- CaMOCTOSTEIBHO yKa3bIBaTh HA MH()OPMAIINIO, HYKIAIOIIYIOCS B TPOBEPKE,

npeasaraTe ¥ MPUMEHSTH CI0c00 MPOBEPKU JOCTOBEPHOCTH HH(OpMALINH;

- BBIBJSITH M HA3bIBaTh NMPUYMHBI COOBITHS, SBJICHUSA, CAMOCTOSTEIIBHO OCYIIECTBISI MPUYHMHHO-
CJIE/ICTBEHHBIN aHAJIU3;

- JIeTIaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAIM3a PA3HBIX TOUYEK 3PECHHS,

MOATBEPKIaTh BBIBOJI COOCTBEHHOW apryMeHTallMel WK CaMOCTOSTENIbHO MOTYyYCHHBIMU JTaHHBIMH.

- co3/1aBaTh BepOabHbIC, BEIIECTBEHHBIE M MH(GOPMAIIMOHHBIE MOJIENIH C BBIJICTIEHUEM CYIIECTBEHHBIX
XapaKTePUCTHK 00BEKTA JIJIS OMpeieIeH sl crioco0a pelieHust 3a/1a4i B COOTBETCTBUHU C CUTYaIUeH;

- CTPOUTH J0KA3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT TPOTUBHOTO;

- aHAIM3MPOBaTh/pedleKCUpOBaTh OMBIT pa3paboTKM M peaju3aluud  y4eOHOro MPOEKTa,
HCCe0BaHMS (TEOPETHUECKOTO, SMITMPUUYECKOT0) C TOYKH 3PEHUS PEIICHHS MPOOJIEMHON CUTYaIIHH,
JOCTUKEHHS]  MOCTABICHHOM 1€ W/MIM Ha OCHOBE 3aJaHHBIX KPUTEPUEB  OIIEHKH
MPOIyKTa/pe3yabTara.

- IpeoOpPa3oBBIBATH TEKCT, MEHSISI €T0 MOJAATBHOCTD (BBIPAKEHUE OTHOIICHHUS

K CONIEpKaHUIO0 TEKCTa, IEJEBYI0 YCTAaHOBKY PE€YH), WHTEPHPETUPOBATH TEKCT

(XyIO>)KECTBEHHBIN U HEXYJI0’KECTBEHHbI — yueOHBI, Hay4YHO-TIOMYJISIPHBIH,
WH(POPMAITMOHHBIN );

- KPUTUYECKU OLIEHUBATh COJIEpKaHue U (popMy TEKCTa.

- MPOTHO3WPOBATH U3MEHEHUS CUTYaIlUU TIPU CMEHE JICUCTBUS OJTHOTO (DaKkTOpa Ha Apyroi (axTop;

- pacupoCTpaHsATh SKOJOTUYECKHE 3HAHUS M y4aCTBOBATh B MPAKTHUYECKUX MEPOIPUATHUAX IO 3aIUTE
OKpY>KaloIleu Cpeibl.

- ¢dopMUPOBaTh MHOXXECTBEHHYIO BBIOOPKY U3 pa3IMYHbIX HCTOYHUKOB HH(POPMAIUH IS
00BEKTUBU3AINH PE3yTbTATOB MTOUCKA;

- COOTHOCHUTD MOJYYEHHBIE pe3yJIbTaThl MOUCKA C 3aJJa4aMH U LEJISIMU CBOEH J1eATEIbHOCTH.

3) Kommynukatusabie YV /]

- OIIPEJENSATh BO3MOXKHBIE POJIM B COBMECTHOM JESITEIBHOCTH;

-IPUHUMATh MO3UIMI0 CcOOeceqHNKa, IMMOHUMAas MO3ULHUI0 JIPYroro,

pa3anyath B €r0 peud MHEHHE (TOUKY 3pEHUs), 10Ka3aTeIbCTBa (ApTyMEHTHI);

- ONIpeNeNsATh CBOM  JEUCTBUSA U JIeUCTBUS napTHepa, KOTOpbIE
CIOCOOCTBOBAJIM MJIM MIPEMSATCTBOBAIN MPOAYKTHBHONH KOMMYHUKALIUY;

- KOPPEKTHO U apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHHS, B TUCKYCCUU YMETh BBIABHIaTh
KOHTpPapryMEHTBHI, epedpasupoBaTh CBOIO MBICIIb;

-KPUTHYECKH OTHOCUTBHCSI K COOCTBEHHOMY MHEHHIO, YMEThb IpPHU3HABaTh OLIMOOYHOCTH CBOErO
MHEHUS (€CTTU OHO OIIMO0YHO) U KOPPEKTUPOBATH €T0;

- IpeyIaraTh AIbTEPHATUBHOE PElIeHNe B KOH(IMKTHOMN CUTYaIHNH;



- OpraHu3oBbIBaTh 3()(HEeKTUBHOE B3aMMOACUCTBUE B TPYIIE (OMPEAEIATh O0IIUE IIeNTH, pacpeaesITh
POJIH, JOrOBAapUBATECS JIPYT C IPYIOM H T. 11.);

- YCTpaHsATh B  paMKax  JAMajora  pas3pblBBl B KOMMYHHKAalMH,  OOYCJIOBJICHHBIC
HEMIOHUMAaHHUEM/HENPUATHEM CO CTOPOHBI cOOEeCeAHMKA 3a1auu, POPMBI UM COJIEPKaHUS JHaJIora.

- IPEJCTABIATH B YCTHOM WJIM TUCbMEHHOU (hopMe pa3BEpHYTHIN IJIaH COOCTBEHHON JAESATEIbHOCTH;

- co0II01aTh HOPMBI ITyOIMYHOMN pedH, perjaMeHT B MOHOJIOTe U AUCKYCCUU

B COOTBETCTBMU C KOMMYHUKAaTHBHOM 3aJ1aueii;

- HCIOJIb30BaTh CPEIACTBA JIOTMYECKOH CBA3M ISl BBIIEJIEHUS CMBICIOBBIX OJIOKOB CBOErO
BBICTYIUICHHS;

- HCIOJIB30BATh NHPOPMALIUIO C YUETOM 3THUYECKHUX U IIPABOBBIX HOPM;

co3maBaTh LU(POBBIE pPECYpChl PA3HOrO THMA MW UL  pasHbBIX ayIuTOpHi, COOJOaTh
MH(GOPMALMOHHYIO TUTHEHY U NpaBWiia MHPOPMALMOHHON OE€30M1aCHOCTH.

Memanpeomemnvie pe3yromamsi 0C80eHUA A0ANMUPOSAHHOU OCHOBHOU 00PA3068aAMENbHOL
npozpammul

1) s rryxux, c1aboCbIIIAINX, TO3THOOTTIOXIINX 00YyJatONINXCs:

BJIaJICHHE HAaBbIKAMU OIPEJICJIEHUS U UCIIPABJICHUS Celn(PUIECKUX OMINOOK (arpaMMaTH3MOB) B
IIACBMEHHOW U YCTHOU peyu;

2) nast 00y4aroLUmMXxcs C pacCTPORCTBAMU ayTEHTUYECKOI'O CIIEKTpa:

- ciocoOHOCTh TUIAHUPOBATh, KOHTPOJIMPOBATH M OIICHUBATH COOCTBEHHBIE YUeOHbIE IEHCTBUS B
COOTBETCTBHUHM C [TOCTABJICHHOM 3a/1a4eil U yCIOBUSAMU €€ pealu3aliiy IIPU COIIPOBOXKIAIOIIEN
ITOMOLIY ME€JarOrM4ecKoro paboTHUKA U OpPraHU3yoIIel OMOLIN ThIOTOPA,

- OBJIaZICHUE YMEHHEM OIpesieNaTh Hanboee 3¢ (heKTUBHBIE CIIOCOOBI TOCTUKEHUS Pe3ylbTaTa IpH
COIIPOBOXKAAIOIIEH TOMOIIH I1€JarOrMuecKoro paboTHHUKA U OPraHU3YIOIEN TOMOIIM ThIOTOPA;

- OBJIAZICHUE YMEHHEM BBINOJIHATh ACHCTBUS 110 33JaHHOMY aJIFOPUTMY WIHM 00pasily npu
COIIPOBOYKAAOIIEN TOMOIIIH NEJArOrMYecKOro padOTHHUKA U OPraHU3YIOLEH TTOMOIIIU ThIOTOPA;

- OBJIaJICHUE YMEHHUEM OLICHUBATD PE3YJILTAT CBOEH IEATEIbHOCTH B COOTBETCTBUU C 3aJaHHBIMU
STaJIOHAMH IPY OPTaHU3YIOLIEH ITOMOIIH ThIOTOPA;

- OBJIaJICHUE YMEHHUEM aJICKBATHO PEarupoBaTh B CTAHJAPTHOM CUTyallMy Ha YCIIEX U Heyxauy,
KOHCTPYKTHBHO JI€MCTBOBATh JaXe€ B CUTYallMsIX HEyCIeXa P OPraHnu3yoIIe IIOMOLIU ThIOTOPA;

- OBJIaJICHUE YMEHUEM aKTUBHOI'O UCIIOJIb30BaHUSA 3HAKOBO-CUMBOJIIMYECKUX CPEACTB IS
npeicTaBiIeHs] HHPOopMaluK 00 3y4aeMbIX 00bEKTaxX U MPOIIeccax, pa3IMuHbIX CXEM pelleHus
y4eOHBIX M MPAKTHUUYECKUX 3ajay MPU OpraHU3yIoLIeld MOMOIIM MeJarora-rcuxojora u ThloTopa;

- CIIOCOOHOCTH CaMOCTOSITENIBHO OOPATUTHCS K NIEAarorndeckoMy pabOTHUKY (Tie1arory-rcuxosory,
COLIMAJILHOMY I1€arory) B ciiyyae JHUYHBIX 3aTPyJHEHUN B pelIeHUN Kakoro-110o BOIpoca;

- CIIOCOOHOCTh CaMOCTOSITENIHO JIEWCTBOBATh B COOTBETCTBUHU C 3aJaHHBIMU 3TAJIOHAMHU IIPH TTOMCKE
uHpOpMAaIUY B PA3IMYHBIX HCTOYHHUKAX, KPUTHUECKH OLIEHUBATh U HHTEPIIPETUPOBATH MOJIy4aeMYyIO
MH(OPMALIKIO U3 Pa3IMYHbIX UCTOYHUKOB.

Ilpeomemmnoie pezyivmanovl

Paspen. Lleau ocBoeHus npeamera
Yenyonennwuii yposenv «Cucmemno-meopemuueckue pe3ynbmantvl»
Buinycknux nayuumces:
— 1715 YCIEUIHOTO MPOJOKEHUsI 00pa3oBaHus
—  TIO CHEIHUAIBHOCTSM, CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIB30BaHUEM MaTEMaTHUKH.
Buinycknux nonyuum 603mMoxiCHOCMb HAYYUMbCA:

— gans ob0ecriedyeHUsT BO3MOXKHOCTH  YCHENIHOTO MPOJOJDKEHUS 00pa3oBaHUsA IO
CHEIHAIbHOCTSIM, CBSI3aHHBIM C OCYILIECTBICHHUEM HAYYHON U MCCIIEA0BATEIbCKOM 1eATEeIbHOCTH B
00JIaCTH MaTeMaTUKU U CMEXHBIX HayK

Pazges1. JJ1eMeHThI TEOPHH MHOKECTB U MaTeMAaTH4YeCKOM JIOTHKH
Buinycknux na yenyonennom ypoene Hayuumcsi:

—  cBOOOJHO ONMEpPHPOBATH  IMOHATUAMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBa,
MIOJIMHOXECTBO, IepeceueHre, 0ObeAMHEHNE U PAa3HOCTb MHOXECTB, YHMCIOBBIE MHOYKECTBA Ha
KOOPAMHATHOU NPAMOMU, OTPE30K, UHTEPBAJI, IIOJIYUHTEPBAJ, IIPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpadu4ecKoe MpeaCTaBICHHE MHOXKECTB Ha KOOPJMHATHON IIOCKOCTH;

—  3aJaBaThb MHOXECTBA [IEPEUNCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;




—  ONEpUpPOBaTh MOHATHSMM: YTBEP)KICHUE, OTPULAHUE YTBEP)KIEHUS, WCTUHHBIE U
JIOXKHBIE YTBEpXKJIEHUs, IpPUYMHA, CIEACTBUE, 4YacTHBIA cilydyall oOLIero yTBEpXKIEHUs,
KOHTpIIpUMED;

—  IPOBEPSTH NPUHAMIEKHOCTD 2JIEMEHTA MHOXKECTBY;

—  HaxoAMTh IlepeceyeHHe U OObEJUHEHHWE MHOXKECTB, B TOM 4YHCIIE MPEICTaBICHHBIX
rpadM4ecKy Ha YMCIOBOM NMPsIMOM U HAa KOOPJMHATHON INIOCKOCTH;

—  TPOBOAUTH  JIOKA3aTeNbHBIE  PACCYXJAEHUS I  OOOCHOBaHUS  MCTUHHOCTH
YTBEPKICHUM.

— B noBceIHEBHOH XHU3HU U IPU U3YYEHHUH JPYTHUX IPEIMETOB:

V' HCHOJIb30BaTh YMCIIOBBIC MHOYKECTBA HA KOOPIMHATHOW HPSMOIM M Ha KOOPIMHATHOM
IIJIOCKOCTH ISl OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBIICHUN;

V' IPOBOIHTH JIOKA3aTENbHBIC PACCYKICHHS B CUTYalUsX IOBCEAHEBHOM >KM3HH, PH
peuieHny 3a1a4 U3 Jpyrux npeamMeTon

Buinyckuux na yenyonennom ypoene nouyuum 603MONCHOCHb HAYYUNbCA:

—  JIOCTH>KEHUIO PE3YNbTAaTOB pasfiella «NOAYYUm 603MOICHOCHb HAYYUMbCA HA OA3080M
YpoeHey,

—  OIIEpUPOBATH MOHATHEM OIPENEICHHS, OCHOBHBIMU BUAAMHU OIPENEICHUM, OCHOBHBIMU
BHUJIAMH TEOPEM;

—  IIOHMMAaTb CyTb KOCBEHHOI'O JOKa3aTelbCTBa;

—  OIEpUPOBATH MOHATUSAMHU CUETHOTO U HECUYETHOIO MHOKECTBA;

—  IPUMEHATH METOJ MaTEeMAaTHYECKOM HWHIYKIMM U1 NPOBEACHUS PACCYKICHUH U
JIOKa3aTeJIbCTB U IIPU PEILIECHUU 3a7ay.

— B noBcenHEBHO XU3HU U IPU U3YYEHUU JPYTUX IPEIMETOB:

v HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK U SA3BIK JIOTMKH JUISl ONUCAHUS
peanbHBIX MPOLECCOB U ABJICHUN, IPU pEIIEHUH 3a/1a4 APYrUX y4eOHBIX MPEeIMETOB
Paspnen. Yuciia u BbIpamkeHus
Buinycknux na yenyonennom ypoene Hayuumcs:

—  cBOOOJHO ONEepUpOBaTh MOHSTHUAMU: HATYPaJbHOE YMCIO, MHOXECTBO HATYPaJbHBIX
YHUCeN, IeJI0€ YHCIIO, MHOXXECTBO II€JIbIX YHCeN, OOBIKHOBEHHAs IpoO0b, ACCATUYHAs ApoOb,
CMEIIAHHOE YHUCIIO, PALIMOHAIBHOE YHCIO, MHOKECTBO PAallMOHAIBHBIX YHCEJ, UPpalMOHAIbHOE
YUCJIO, KOPEHb CTENEHU N, JEHCTBHUTEIBHOE YHCIO, MHOYKECTBO JEHCTBUTEIBHBIX YHUCEN,
reOMETPUUYECKAsi MHTEPIIPETALIMS HATypaJIbHBIX, LIENbIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCET;

—  TIOHMMAaTh U OOBSCHATH Pa3HUIY MEXIY MO3UIMOHHONW U HEMO3UIIMOHHOW CHCTEMaMH
3aIMCH YHCEIT;

—  TepeBOAMTH YMCIIAa U3 OJHON CHCTEMBI 3aIHCH (CUCTEMbI CUMCIIEHHS) B IPYTYIO;

—  JI0Ka3blBaTh W UCIOJB30BaTh NPU3HAKU JETUMOCTH CYMMBI M TNPOM3BEICHUS MpU
BBITIOJTHEHUH BBIYMCIIEHUH U pEIeHUH 3a]1ay;

—  BBINOJHATH OKPYIJIEHUE PALMOHAIBHBIX M HPPALMOHAIBHBIX YHUCENI C 3aJaHHON
TOYHOCTBIO;

—  CpaBHHUBATb JEHCTBUTENbHBIC YKCIIA Pa3HBIMU CIIOCO0AMU;

—  YIOpSAJIOYMBATH YHUCIJA, 3alMCAHHbIE B BHUJE OOBIKHOBEHHOW W JECATHYHON Apodu,
Yuclia, 3allMCaHHble C UCIOJb30BaHUEM apU(PMETHUECKOrO KBaJIPaTHOIO KOPHs, KOpHEH CTeleHu
Ooble 2;

— nHaxoautb HOJl u HOK pa3ubiMu crioco6amu ¥ UCIIOJIB30BATh UX MPH PELICHUN 33]1aY;

—  BBINOJHATH  BBIYMCICHUS U [peoOpa3oBaHUs  BBIpAXKEHHM,  CoJepKalux
NEHCTBUTENBHBIE YUCIIA, B TOM YHUCJIE KOPHU HaTYPaJIbHBIX CTEIIEHEN;

—  BBINOJHATH CTaHJAPTHBIE TOXJECTBEHHbIE NpPEOOpPa30OBaHUS TPUTOHOMETPUYECKHUX,
Jorapu(pMUUECKUX, CTEIEHHBIX, UPPALIMOHATIBHBIX BBIPAXKEHUH.

— B noBcenHEBHOM XU3HU U IIPU U3YYEHUU JPYTUX IIPEIMETOB:

v\ BBINOJNHATE W OOBSICHATH CPAaBHEHHE pE3yJIbTATOB BBIYUCICHHN TIPH pEIICHUN
MPAKTUYECKUX 33734, B TOM YHUCIE MPUOIMKEHHBIX BBIYUCICHUH, MCIOJb3Ysl pa3Hble CIOCOOBI
CPaBHEHUMU;

v 3amuChIBaTh, CPABHHMBATH, OKPYIJIATH YHCIOBBIC JAHHBIC pEANBHBIX BEIHYUH C
HCII0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;



v\ COCTaBIISITh U OIEHWBATH PA3HBIMH CIIOCOOAMH YHCIIOBBIE BBIPAXKEHHS MPU PEIICHHU
IIPAKTUYECKUX 3a/1a4 U 33124 U3 JIPYTUX Y4eOHbIX IPEIMETOB.

Buinycknux na yenyonenHom ypoene nosyuum 603MOICHOCHb HAYYUMbCA:

—  JIOCTHXKEHUIO PE3YNIbTAaTOB pasfelia «HOAYYUm 603MOICHOCMb HAYYUMbBCA HA OA3080M
YypogHey,

—  cBODOO/IHO OIIEpUPOBATh YMCIOBBIMU MHOXKECTBAMU IIPU PELICHUH 3a/1a4;

—  [IOHMMAaTh IPUYMHBI U OCHOBHBIE UJIEU PACILIUPEHUS YUCIOBBIX MHOKECTB;

—  BJIA/IeTh OCHOBHBIMU HOHATUSMH T€OPHH JETUMOCTH IIPU PELICHUH CTAaHJAPTHBIX 3a]a4

—  K“MeTh 0a30BbI€ NMPEICTABIECHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEIT;

—  CBOOOJHO BBINOJHATH TOXAECTBEHHbIE IPEOOpPa30BaHMsl TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIaneTh popmynoii 6mHoma HeioToHa;

—  [PUMEHATH NIPH pEIIeHUHU 3aJau TeopeMy o JuHerHoM npencrasiennn HO/I;

—  [PUMEHATH NpH pereHnu 3agad Kuraiickyto TeopeMmy 00 ocraTkax;

—  [PUMEHATH NpH peleHny 3agad Mamyro teopemy depma;

—  YMETb BBINOJIHATH 3aIMCh YHCIIA B IO3ULIMOHHON CUCTEME CUUCIICHMUS,

—  I[PUMEHATh IPHU PELICHUH 3a/ady TEOPETUKO-YUCIOBbIC (DYHKIMM: YHUCIO U CyMMa
nenureneu, GyHKuo Dinepa;

—  NPHUMEHSATH NPH PEIICHUH 33]1a4 IeTHbIe ApoOu;

—  PUMEHATh MpPU pEIIeHUH 337ady MHOTOWIEHbl C JIEHCTBUTENbHBIMM M ILIEJIBIMU
ko3 purnmenTamu;

—  BJAJETh NOHATUSAMU NPUBOJMUMBIN U HETIPUBOJAUMBIN MHOTOYJIEH U MPUMEHATh UX MPU
pellIeHnH 3a/1a4;

—  NPUMEHSATH NpH pemeHny 3aad OCHOBHYIO TEOpeMY aiareopsl;

—  NPHUMEHATH NPH PELICHUH 33134 NpocTeiue GyHKIUN KOMIUIEKCHOM epeMEeHHOM Kak
reoMeTpHUECcKue MpeodpazoBaHMs

Pa3pnes. YpaBHeHHs U HEPABeHCTBA
Buinycknux na yenyonennom ypoene Hayuumcs:

—  cBOOOJHO OINEpPUPOBaTh MOHATUSIMM: YpaBHEHHE, HEPaBEHCTBO, pPaBHOCUJIbHBIE
YpaBHEHMsST W HEpPABEHCTBA, YpaBHEHHUE, SBIIAIOIIEECS CIEACTBHEM JPYroro ypaBHEHUS,
ypaBHEHMs, PaBHOCUJIbHbIE HA MHOXKECTBE, PAaBHOCWIIbHBIE IPe0Opa30BaHus ypaBHEHMUI;

—  peuwaTh pa3Hble BHJbl YPaBHEHUN M HEPABEHCTB U UX CHCTEM, B TOM UHCJIE HEKOTOPhIE
ypaBHeHUs 3-ii U 4-i1 cTeneHeil, poOHO-pallOHaNbHbIE U UPPALMOHAJIBHBIE;

—  OBJIQJIEThb OCHOBHBIMHU THIIAMH TOKa3aTEJIbHBIX, JOrapU(PMUUECKUX, UPPALlHOHAIbHBIX,
CTETIEHHbIX YPAaBHEHUN M HEPABEHCTB M CTAHIAPTHBIMU METOJIaMU MX PELIEHUH U MPUMEHSTh UX
IIpY pELICHNH 33]1a4;

—  NPUMEHATH Teopemy be3y K peleHno ypaBHeHU;

—  TpUMEHATh TeopeMy Buera ans pemieHUs HEKOTOPHIX YpaBHEHUN CTENEHM BBIIIE
BTOPOW;

—  TOHMMAaTh CMBICI TEOPEM O PaBHOCHIJIBHBIX M HEPABHOCHIBHBIX IMpPeoOpa3oBaHUsX
YPaBHEHUI U YMETh UX JJOKa3bIBaTh;

—  BJaJIeTh METOJIaMHU pEIIeHMs] ypaBHEHUI, HEPABEHCTB M UX CHUCTEM, YMETh BBHIOMpATh
METO/I pelieHus: 1 000CHOBBIBATH CBOM BHIOOD;

—  HCHOJB30BaTh METOJI MHTEPBAIOB I pEIICHHs HEpaBEHCTB, B TOM 4YHCIE JIPOOHO-
palMOHaIbHBIX U BKJIIOYAIOIIUX B c€0s1 ppallOHaIbHbIE BBIPAXKEHNUS;

—  pemarh anreOpandeckue ypaBHEHHs UM HEPaBEHCTBA M MX CHUCTEMBI C IapameTpamu
anreOpandeckuM U rpapuyeckiuM MeTOIaMu;

—  BIAJETh Pa3HbIMU METO/IaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

—  pelaTh ypaBHEHHs B LIENbIX YHCIAX;

—  n300paxkaTh MHOXECTBA Ha IUIOCKOCTH, 3a/laBa€Mbl€ YPABHEHUSIMH, HEPABEHCTBAMU U
UX CUCTEMaMU;

—  cBODOOJIHO HCIIOJIB30BaTh TOXK/IECTBEHHBIE MTPEOOPa30BaHNUs MIPU PEILICHUH YPaBHEHUH U
CUCTEM ypaBHEHUI



B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

—  COCTaBJATh M pEUIaTh yYpaBHEHHs, HEPABCHCTBA, UX CHCTEMbI IPU DPEIUICHUM 3anad
ApYTruX y4eOHBIX PEAMETOB;

—  BBIIOJHATH OLEHKY IMPaBJIONOAOOHUS pPE3y/lbTaTOB, IIOJIY4Ya€MbIX IpPH PpEIIECHUH
pasNUYHBIX ypaBHEHUH, HEPAaBEHCTB W MX CHUCTEM IpU pEIICHUH 3a4ad APYrux Yy4deOHBIX
IIPEIMETOB;

—  COCTaBJIATh M PEIIaTh yPAaBHEHUS U HEPABEHCTBA C IapaMeTpaMU IIPHU PELICHUU 3a7ad
APYTUX y4eOHBIX IPEAMETOB;

—  COCTaBJATb YpPaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, OIMCBHIBAIOIIHNE PEAIBHYIO
CUTYALMIO WIM NIPUKJIAIHYIO 337a4y, UHTEPIPETUPOBAThH NOJyUYEHHBIE PE3YJIbTAThI;

—  HCHOJb30BaTh INPOrPaMMHBIEC CPEICTBA IIPU PEIICHUH OTAEIbHBIX KJIACCOB yPaBHEHUH
U HEPABEHCTB.

Buinycknux na yenyonaenHom ypoene noayuum 603MOICHOCHb HAYYUMbCAL:

—  JIOCTH)KEHHUIO PE3YNbTAaTOB pasfelia «HOAYYUm 603MONICHOCMb HAYYUMbBCA HA OA3080M
YpPOBHEY,

—  CcBOOOJHO OIpENeNsATh THUI M BBHIOMpPATh METOJ PEUICHHUS IIOKa3aTeNbHBIX H
Jorapu(MUUECKUX YpaBHEHMH M HEPaBEHCTB, UPPALMOHAJIbHBIX YpPaBHEHMH M HEPaBEHCTB,
TPUTOHOMETPUUECKUX YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

—  cBODOO/IHO pelaTh CUCTEMbI IMHEWHBIX YPaBHEHU;

—  pewaTb OCHOBHBIE TUIIbI YPAaBHEHUH W HEPABEHCTB C [TapaMeTpaMu;

—  IPUMEHATH IIPU pellleHuy 3a1a4d HepaseHcTBa Komm-byHsakosckoro, bepnyiny;

—  UMETb NIPEACTABIEHUE O HEPABEHCTBAX MEXKIY CPEIHUMU CTEIICHHBIMU

Pazgen. @®ynkuuu
Buinycknux na yenyonennom ypoene Hayuumcsi:

—  BIAJETh MOHATUSMM: 3aBUCHUMOCTb BEIMYMH, (QYHKIHSA, apryMeHT M 3HaueHHUe
¢byHKIMH, OONAaCTh OIpeNeNeHUs] M MHOXKECTBO 3HAueHWM (QyHKIUHM, rpaduk 3aBUCHUMOCTH,
rpaduk QyHKUMU, HYTH (QYHKIUHU, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3PACTaHUE HA YHUCIOBOM
IIPOMEXYTKe, yObIBaHME Ha YMCIOBOM IPOMEXYTKE, HauOoJsiblllee M HaWMEHbIEe 3HAYCHHE
(GYHKIIMM Ha YUCIOBOM IPOMEXKYTKE, Mepuoandeckas (yHKIHsS, MEpUOJ, YeTHas U HeueTHas
(GyHKINU; yMETh IPUMEHATh 3TH MOHATHS IPU PELICHUH 3a/1a4;

—  BJaJeTh NOHITHEM CTeNeHHas (YHKUUS; CTPOUTh €€ rpaduk U yMeTh NPUMEHSTH
CBOWCTBA CTEMEHHOM (DYHKIMM ITPU pELIeHUH 3a7a4;

—  BIAJETh NOHATUSAMH IOKa3aTelbHas (QYHKIUS, SKCIOHEHTa; CTPOUTh MX Ipaduku U
YMETb IPUMEHATH CBOWCTBA NOKAa3aTeNbHON (YHKIIMH MIPU PELICHUHN 33]1aY;

—  BIAQJAETh MOHATHEM Jorapupmuyeckas QYHKLIUS; CTPOUTh €€ Tpaduk U yMeTh
MPUMEHSATH CBOICTBA TorapupMudeckoit GyHKIUU NP PEILICHUH 3aa4;

—  BJAJeTh MOHATUSIMH TPUTOHOMETPUYECKHE (YHKIIMH;, CTPOUTHh MX TIpadUKH U YMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIUI MPU peLICHUH 3a/1a4;

—  BIAJETh MOHATHEM oOpaTHas (PyHKIHS; MPUMEHSATH 3TO IMOHATHE IPU PEIICHUH 3a/1aY;

—  TPUMEHATh NpU pelIeHUH 337a4d CBOWCTBA (DYHKIMHA: YETHOCTb, MEPHOAMYHOCTD,
OTrPaHUUYEHHOCTB;

—  TIPUMEHATH IPU PelIeHu  3a7a4 IpeodpazoBanus rpaduKkoB GyHKIUI;

—  BJlaJeTh MOHATHSAMHM  4YMCJIIOBash  IOCIENO0BAaTENbHOCTh,  apudmernyeckas U
reOMEeTpHUUECKasi IPOrpeccus;

— TpPUMEHATHh TMpU pELIEHUH 3ajad CBOMCTBA W TMpPHU3HAKU apuPMETHYECKOH U
F€OMETPUYECKON MPOTPECCU.

B noBceHEBHOI KU3HU U IPU U3YYCHUU APYTUX YIEOHBIX MPEIMETOB:

—  OmpeAessaTh NO rpadukaM M UCIOIb30BaTh Ul PEIIEHUs PUKIAAHBIX 3a/1a4 CBOMCTBA
peanbHBIX IMPOLECCOB M 3aBUCUMOCTEM (HauOOJbIIME M HAMMEHBIIME 3HAYEHUs, MPOMEXKYTKH
BO3pacTaHuss W YObIBaHHMSA (YHKLIWH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMIOTOTHI, TOYKU
neperu6a, mepuos 1 T.11.);

—  HHTEpIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYaLINH;

—  ONpeAemsATh Mo TpaduKaM NPOCTEHIINE XapaKTEPUCTUKU MEPUOANYECKHUX MPOIECCOB B
OM0JIOTH, SKOHOMUKE, My3bIKE, PAAHOCBS3U U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.).



Buinycknux na yenyonennom ypoene nonyuum 603MONCHOCHb HAYUUNBCA:

—  JIOCTHDXKEHHUIO PE3YJIbTATOB Pa3JIeNia «NOLYYUM 803MONCHOCMb HAYUUMbCSA HA OA3080M
yposHe»,

—  BJIaJIeTh NOHATHEM aCUMMTOTHI U YMETh €r0 MPUMEHATh IIPU PEIICHUH 3a/a4;

—  IPUMEHATH METOJIbI pelIeHus mpocTeimux nuddepeHIanIbHbIX ypaBHEHUHN IEPBOrO U
BTOPOT'O OPSIKOB

Pa3nes1. DiieMeHTHI MATEMaTHYeCKOT0 AHAJIM3A
Buinycknux na yenyonennom ypoene Hayuumcsi:

—  BIJIQJETh MOHATHEM OECKOHEYHO YOBbIBaroIasi T€OMETpUYEcKas IMPOTPEcCUsi U YMETh
IIPUMEHATD €T0 IIPYU PELICHUH 3a/1aY;

—  TIPUMEHATH AJIS PelIeHus 3a7a4 TEOPHUIO IPEIEIIOB;

—  BJaJeTh TMOHATUSMU OECKOHEYHO OoJyibliie U OECKOHEYHO Mallble YHCIIOBBIE
MOCNIEOBATEILHOCTH U YMETh CpPaBHHMBATh OECKOHEYHO OoNblIMe M OECKOHEYHO Mallbie
[IOCJIEI0BATEIBHOCTH;

—  BJIaJIeTh NOHATUSAMU: TPOU3BOHAS (PYHKIIMH B TOUKE, TPOU3BOIHAS (PYHKIIHH;

—  BBIYHCIATH IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIUI U UX KOMOWHAIIHIA;

- Hucciaea0oBaTb Q)YHKHI/II/I Ha MOHOTOHHOCTBb U OKCTPEMYMBI;

—  CTpOUTH rpadKu ¥ MPUMEHATH K PEIICHUIO 3a/1a4, B TOM YHUCIIE C TapaMETPOM;

—  BIQJIETh TOHSATHEM KacaTelbHas K rpaduky (yHKIHA U yMETh NPUMEHSTH €ro IMpu
pelLIeHnH 3a/1a4;

—  BJaJeTh NOHATUSAMU NepBooOpa3Has GyHKIUS, ONpeIeICHHbIN HHTETPal;

—  mpuMeHaATh Teopemy HetoroHa—JIeitOnuia u ee cneacTBUs ISl pEIICHUS 3a1a4.

B noBceHeBHOM )KM3HU U ITPU U3YYEHUH IPYTHX YUEOHBIX NIPEAMETOB!

—  pemaTh NPUKIAAHBIE 3a7auyd U3 OMONOTHH, (PU3MKHM, XUMHH, SKOHOMHUKH U JIPYTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIEAOBAHNEM XapAKTEPUCTHK MPOLIECCOB;

—  HHTEpHPETUPOBATH IIOIYYEHHBIE PE3YIbTATEI

Buinyckuux na yenybnennom ypoemne nonyuum 603MO*CHOCHb HAYYUMBCAL:

—  JIOCTH)KEHHUIO PEe3y/bTaTOB pasfiefia «IOJIyYUT BO3MOXHOCTh HAy4UThCsl Ha 0a30BOM
YPOBHEY;

— cBOOOJHO BJAAETh CTAaHAAPTHBIM almapaToM MaTEeMaTHYeCKOro aHaiuza s
BBIUYHCIICHUS IPOU3BOAHBIX (DYHKIIUU OJHOM EPEMEHHOM;

—  cB0O0OO/IHO MPUMEHATH amnapaT MaTeMaTHUYECKOro aHaIN3a [yl UCCIIe0BaHMs (DyHKIIMIA
U TIOCTPOEHUS TPapUKOB, B TOM YHUCIIE UCCIEIOBAHNS Ha BHIMYKIIOCTb;

—  OIepUpoBaTh MOHATHEM NEpBOOOPa3HON (PYHKIMU AJIs pEeLIeHUs 3aay;

—  OBJIAJeTh OCHOBHBIMM CBeleHMsIMH 00 wuHTerpane HpioTona—JIeiilOnuna u ero
IIPOCTENIINX IPUMEHEHUSX;

- OIIEpHUPOBATH B CTAHAAPTHBIX CUTYAllUAX IIPOU3BOJHBIMHA BEICIIHUX ITOPAOKOB;

—  yYMeTbh IPUMEHATH MIPH PEIICHNH 3a]]a4 CBOMCTBA HEMPEPHIBHBIX (QYHKIUI;

—  yMETh IPUMEHSATH IIPU PELICHNH 3a/1a4 TeopeMbl Beliepmpacca;

—  yYMeThb BBINOJHATh NPUONMKEHHBIE BBIUYMCICHHUS (METONbl pEHIeHHUs] YpaBHEHUM,
BBIUHCIICHHS OIPE/IeJICHHOIO HHTErpaia);

—  YMeTb MPUMEHATh MPWIOKEHHE NPOU3BOAHOM M OINPEAEIEHHOTO0 MHTErpaia K
PEIIEHNIO 3a/1a4 €CTECTBO3HAHUS;

—  BIAJETh NMOHATUSAMH BTOpas MPOU3BOJHAS, BBINYKJIOCTh rpaduka QyHKIUH U yMETh
UCCeI0BaTh (PYHKIUIO HA BBITYKJIOCTb

Pa3znen. CTaTHCTHKA M T€OPUS BEPOSATHOCTEI, JIOTUKA 1 KOMOMHATOPUKA
Buinycknux na yenyonennom ypoene Hayuumcsi:

—  ONepUpoBaTh OCHOBHBIMHM OMUCATENbHBIMH XapaKTepUCTHUKAaMU YHCIOBOro Habopa,
MOHATHEM I'eHepalbHasi COBOKYITHOCTh U BHIOOPKOH U3 Hee;

- OINCpHUPOBATH IMOHATHAMHA: HYaCTOTA U BCPOATHOCTDH CO6I:ITI/ISI, CymMMa U NPOU3BCACHUC
BCpOHTHOCTGﬁ, BBIYUCIIATH BEPOATHOCTH COOBITHH Ha OCHOBE nmoacdyera yucjaa uCXoa0B,

—  BJaJeTh OCHOBHBIMHM TOHATUAMHU KOMOWHATOPHUKHM W YMETb HX MPUMEHSTh MpU
pelIeHnH 3a]1aY;



—  HMeTh NpecTaBlieHe 00 OCHOBAaX TEOPUHU BEPOSITHOCTEH;
—  HMeThb IpPEICTABICHME O JIUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEJIUYMHAX, U
pacripesie/IeHusIX, O HE3aBUCUMOCTH CIIy4ailHbIX BEIMYMH;
—  HMeTh MpPEJACTaBICHHE O MATEeMaTHYEeCKOM OXHMIAHUM W JUCIEPCHUU CIIydailHBIX
BEJIMYHH;
—  HMEeTb [IPEJICTaBJIEHUE O COBMECTHBIX PACIpEAEICHUAX CIy4allHbIX BEJIUYUH;
— IIOHMMaTh CyTh 3aKOHa OOJBIIMX YHCEI M BBIOOPOYHOTO METOAA W3MEPEHUS
BEPOATHOCTEM;
—  HMeTh NPEACTaBICHHE O HOPMAJIbHOM pACHpEleNieHUH M TpUMepax HOPMAIbBHO
pacrpeieIeHHbIX CIyYalHbIX BEIINYHH;
—  HMEeTb NPEJICTaBIICHUE O KOPPEJIALUHU CIyYalHbIX BEJINYMH.
B noBceHEBHOI KU3HU U TTPU U3YYCHHUH APYTUX IPEIMETOB!
—  BBIUHCJIATH WIN OLEHUBATh BEPOSTHOCTH COOBITUI B peasbHOM JKU3HHU;
—  BbIOMpATh METOABI MOAXO/AILIEr0 NpeACTaBIeHUs 1 00pabOTKH JaHHBIX
Buinycknux na yenyonenHom ypoene noiyuum 603MONCHOCHb HAYUUMbCAL:
—  JIOCTH)KEHUIO Pe3yJbTaTOB Pa3JieNia «BBITYCKHUK MOJYYHT BO3MOXKHOCTh HAyYUThCS HA
0a30BOM ypOBHEY;
—  HMeTh NPeJICTaBJIEHUE O LIEHTPAIbHOM NpesebHON TeopeMe;
—  HMeTh IpeJCTaBleHHE O BbIOOPOUHOM KO3(duLMeHTe KOppensuuu U JUHEHHOM
perpeccuy;
—  HMETh MpPEICTABICHHE O CTATUCTHYECKHX THUIOTE3aX M IMPOBEPKE CTATUCTHYECKON
TUIIOTE3Bbl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;
—  HMETh MPEJICTaBICHUE O CBSA3H SMIMPUIECCKUAX U TEOPETUUCCKUX paCIIpe/IeIeHUH;
—  HMETh MpeJICTaBIIEHHE O KOJUPOBAHNH, IBOMYHON 3aITUCH, JBOUYHOM JIEPEBE;
—  BJaJeTh OCHOBHBIMM MOHATHSAMH Teopuu rpadoB (rpad, BepumnHa, pedpo, CTENEeHb
BEPIIUHBI, TyTh B Tpade) U yMETh MPUMEHATh UX MPH PEIICHUN 3a]1ad;
—  HMEeTb NPEeJICTaBIIEHHE O JEPEBbAX U YMETh IPUMEHATH IPU PEIICHUH 3a/1a4;
—  BIAJETh NOHATHEM CBS3HOCTh W YMETh NPHUMEHSATb KOMIIOHEHTBHI CBS3HOCTH IIpH
pelLeHNH 3a/1a4;
—  YMETb OCYIIECTBIIAThH MYTH N0 pedpam, 06xoabl pedep U BepIIuH rpada;
—  HMeTh MpejcTaBleHue 00 31UIepoBOM M raMHJIBTOHOBOM ITyTH, UMETh NPEACTABICHUE O
TPYAHOCTH 33J]audl HAXOX/IEHUS TaMHJIbTOHOBA MyTH;
—  BIQJIETh TOHSATHSMH KOHEYHBIE W CUYETHBIE MHOXKECTBA M YMETh MX NPUMEHSTH IPH
pelIeHnH 3a/1ay;
—  yMEeTh IPUMEHSTh METOJ MaTeMaTH4YeCKOI UHYKIINY;
—  yMeTbh OPUMEHSTh NpUHLUN J{upuxie npu pemeHnn 3aaay
Paspnen. TexkcroBble 3anaun
Buvinycknuk na yenybaennom ypoemne Hayuumcs:
—  pemaTh pa3Hble 33/1a4M MOBBIIIEHHON TPYIHOCTH;
—  aHaJIM3MPOBATH YCIOBHE 3aj[aud, BbIOMPATh ONTHMAIbHBIM METOJ pelIeHHs 3ahayH,
paccMaTpuBasi pa3IMYHbIC METO/IBI,
—  CTPOUTHb MOJENb pEIIeHHs 3a/Jauyd, MPOBOJUTH JOKa3aTelbHbIE PACCYKICHHUS IpH
pelLlIeHUH 33]]auu;
—  pemarh 3amadyu, TpeOyromue mepedopa BapHaHTOB, MPOBEPKH YCIOBUM, BBIOOpA
ONITUMAITLHOTO PE3yIJIbTaTa;
—  aHAIM3HMPOBATH M HUHTEPIPETHPOBATH IOJYYCHHbIC PEIICHUS B KOHTEKCTE YCIIOBHSA
3aJ1auu, BEIOUPATh PELIeHUs, HE TPOTHBOPEYAIEe KOHTEKCTY;
—  IEpPEeBOAMTH IPU PELICHUU 3aa4d MHPOPMALMIO U3 OJHOW (POPMBI 3allUCH B JIPYTYIO,
HCIIONB3YS TIPH HEOOXOIMMOCTH CXEMBbI, TAOJIUIIBI, TPA)UKH, TUATPAMMBI.
B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB:
—  pemaTh NPaKTHUYECKHUE 3aJauu U 3a/1a4d U3 APYrHX IPeAMETOB
Buinycknux na yenyonennom ypoene noiyuum 603MONCHOCHb HAYUUMbCAL:
—  JIOCTH)KEHUIO PE3yJIbTaTOB «IOJYYUT BO3MOKHOCTh HAYUUTHCSI HA 0a30BOM ypOaHey.



Paszgea. I'eomerpus
Buinycknux na yenyonennom ypoene nayuumcsi:

- BJIaACTH I‘COMeTpI/I‘-IeCKI/IMI/I IIOHATUSIMHA HpI/I peH_ICHI/II/I 3a4a4 H HpOBeI[eHI/II/I
MaTeMaTHYECKUX PACCYKICHUH;

—  CaMOCTOSITeNTbHO (DOPMYITHPOBATH OMPEICICHHUS T€OMETPUUYECKUX (DUTYp, BBIABUTATH
THUIIOTE3bI O HOBBIX CBOﬁCTBaX 148 HpI/ISHaKaX I‘eOMeTpI/I‘-IeCKI/IX (1)I/II‘yp nu O6OCHOBBIBaTB NN
ompoBeprarb MX, 0000IIAaTh WM KOHKPETU3MPOBATh PE3yJbTAaThl Ha HOBBIX Kiaccax (uryp,
HpOBOI[I/ITB B HCCJIOXKHBIX cnyqaﬁx KJIaCCI/I(bI/IKaLII/IIO (1)I/II‘yp 110 pa3HI/I‘IHBIM OCHOBAHMUAM,

—  HCCIeAoBaTh YEPTEXKH, BKIIOUYAsT KOMOMHAIMK (UTYP, U3BJICKATh, HHTEPIIPETUPOBATH 1
npeoOpa3oBbIBaTh HHPOPMALIUIO, MPEICTABICHHYIO HA YepTexkKax;

—  pemiath 3a/layd TEOMETPUUYECKOT0 COJEpXaHUs, B TOM YHCJIE B CHUTYyalUsX, KOrja
aJIFOpI/ITM peI_HeHI/ISI HC CHGILYCT SABHO U3 yCJIOBI/ISI, BBIIIOJIHATH HCO6XOI[I/IMBI€ JJIA peIJ_IeHI/ISI 3aa4uu
JIOTIOJIHUTENbHBIE TIOCTPOEHUS, UCCIEI0BAaTh BO3MOXKHOCTh MPUMEHEHHUs TeopeM U (opMyll AJis
penieHus 3aay;

—  yMeTh (GOpMYJIHUPOBATh U JOKA3bIBATh FTEOMETPHUECKHUE YTBEPKIACHNUS;

—  BIIQJETh MOHATUSAMHU CTEPECOMETPUH: MPU3Ma, apaJUICIICIHIICI, THpaMuIa, TETpasap;

—  UMETh MpelcTaBieHHUs 00 aKCMOMAax CTEPEOMETPHHM U CIEACTBUSX M3 HUX U YMETh
IIPUMEHATH UX IIPU PELICHUN 3a1a4;

—  YMeTh CTPOUTH CEYCHHS] MHOTOTPAHHUKOB C UCIOJIb30BAHUEM PA3IMYHBIX METOJIOB, B
TOM YHCJIE U METOJIA CJIEIOB;

— HNMCTDb HpCI[CTaBJIeHI/Ie [0) CKpGIlII/IBaIOIIII/IXCﬂ Hp?[MI)IX B HpOCTpaHCTBe 158 YMCTI)
HaXOIUTh erJI u paCCTOSIHI/Ie MG)KI[y HUMU;

—  NPUMEHATHh TEOPEMBI O MAPAUICTLHOCTH MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE MPHU
pelIeHny 3a/1ay;

—  yYMeTbh IPUMEHATH NapajuleIbHOE MPOESKTUPOBAHUE ISl H300pakeHus GUryp;

—  yMETb IPUMEHSATH NIEPIEHAUKYISIPHOCTH IIPAMOM U INIOCKOCTH IIPY PELICHUU 33]1a4;

— BJIaACTh ITOHATHUSIMU OpTOFOHaJ'IBHoe HpOCKTHpOBaHI/Ie, HAKJIOHHBIC U HUX HpOGKHI/II/I,
YMETh IPUMEHSATH TEOPEMY O TPEX MEPIECHIUKYIsIpax MpY PEIICHUH 3aa4;

—  BJaJeTh MOHATHSMHM pACCTOSIHME MEXIy QUIrypamMH B MPOCTpPAHCTBE, OOMIUI
HepHCHI[I/IKYHﬂp ABYX CerHII/IBaIOHII/IXCH HpSIMI)IX nu YMeTI) HpI/IMCHSITB nux HpI/I pCIHeHI/II/I 3ajJa4,

—  BJIQJETh MOHATHEM YTroJl MEXJY MPSIMOM U IJIOCKOCTBIO U YMETh MPUMEHATH €r0 MpHU
pelIeHny 3a/1ay;

—  BJAJETh NOHATUSMH  JABYTPaHHBIM  yrou, yroai  MeXAy  IJIOCKOCTSIMH,
HepHCHZ[I/IKYIIﬂpHI)IG IIJIOCKOCTH N yMeTB HpI/IMeHSITI) nux HpI/I peIHGHI/II/I 3aJ1a4,

—  BIIQJETh TMOHATUSAMM  TpU3Ma, Mapajulesienune] W NPUMEHSTh  CBOMCTBa
napajuieJienumeaa Npyu perieHuu 3a1ay;

— BJIAACTH INOHATHUEM HpHMOyFOHBHBIfI napaﬂnenennnezl " HpI/IMerlTB ero HpI/I peHIeHI/II/I
3aj1a4;

—  BJIQJETh MOHATHUSIMH NUPAMHUAA, BUABI MUPAMU/I, FJIEMEHTHI MPABUIBHONW MUPAMUJIBI U
YMETh IPUMEHSTH UX MPU PEIICHUH 33724,

—  HMETh MPEJCTaBICHUE O TeopemMe Dijiepa, MpaBUIbHBIX MHOTOTPaHHUKAX;

—  BJIQJETh MOHITHEM ILIOIMIAINA TOBEPXHOCTEH MHOIOTPAHHUKOB U YMETh IPUMEHSTH €TI0
[P PEILICHUH 3a/1a4;

—  BJaJeTh MOHATHSAMH Tesa BpaueHus (LWIMHIpP, KOHYC, Map U cdepa), UX CeUeHUs u
YMGTB HpI/IMeHSITI) nux HpI/I peHIeHI/II/I 3aaa4,

— BJIAJACTh IMTOHATUAMHNU KAaCaTCIIbHBIC HpSIMI:Ie H IIJIOCKOCTHU U YMGTL HpI/IMeHHTB n3 HpI/I
pelIeHnu 3a/1ay;

—  HMETh NPEJICTABIICHUS O BIUCAHHBIX U ONMUCAHHBIX cepax U YMETh MPUMEHATh UX MPH
pelIeHu! 3a1ay;

- BJIAACTHh ITOHATUAMUAU 06’beM, 06I:CMBI MHOFOI‘paHHI/IKOB, TCJI BpaH_IeHI/IH nu HpI/IMeHHTL nux
MIpU PEILICHUH 3a/1a4;

—  HMETh TPEJCTaBICHHWE O pPa3BEepPTKE MWIMHIpPA W KOHYyCa, TUIOMIAJH TOBEPXHOCTH
LWINHIpPA U KOHYCA, YMETh IIPUMEHATH UX IIPU PEIICHNUH 3a4aY,;



—  UMETh NMPEACTABICHUE O TUIOMIAIX CHEPHI M YMETh MPUMEHSTH €0 MPU PEHICHUH 3a/1a4;

—  yMeTh pemaTh 33Ja4yu Ha KOMOWHAIIMHM MHOTOTPAHHUKOB U TEJl BPAILlEHUS;

—  UMeTh NpeJCTaBleHHWE O NOoJ00MHM B MPOCTPAHCTBE M yMETh pelIaTh 3aJadd Ha
OTHOIIeHHE 00BEMOB U IUIOUIa/Iel MOBEpXHOCTEN MOJOOHBIX (QUTYD.

B noBceiHEBHOM XKM3HU U IIPU U3YYEHUH JIPYTHX IIPEIMETOB:

—  COCTaBJSTh C KCIOJb30BAaHHEM CBOWCTB TI'€OMETPHUUECKHX (UTYp MaTeMaTU4YecKue
MOJENN JJIsl pelleHHs] 3aJay MPaKTHUYECKOTO XapakTepa W 3aJad U3 CMEXHBIX JUCLHUIUIMH,
HCCIIEI0BATh MOJYYEHHbIE MOJEIN U UHTEPIIPETUPOBATH PE3YJIbTAT

Buinyckuux na yenybnennom yposemne nonyuum 603MO*CHOCHb HAYYUMBCAL:

—  HMETh Npe/ICTaBlIeHHue 00 aKCHOMAaTHYECKOM METO/IC;

—  BJAJETh NOHATHUEM I€OMETPUUECKHNE MECTA TOUYEK B IIPOCTPAHCTBE U YMETh IPUMEHSAThH
UX JUIsl pelIeHus 3a/1ay;

—  yMeThb NPUMEHATH AJIs pPEeUIeHHs 3a/Jay CBOWCTBA IUIOCKUX W JBYI'PAaHHBIX YTIIOB,
TPEXTPAHHOTIO YIJIa, TEOPEMbI KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIJIA;

—  BJAJIeTh MOHATHEM MEPHNEHAUKYIIPHOE CEYECHUE NMPU3MBI U YMETh MIPUMEHATH €ro Mpu
pElIeHUH 33]1aY;

—  UMETb NIPEACTaBIEHUE O ABOWCTBEHHOCTH MPaBUJIbHBIX MHOTOTPaHHUKOB;

—  BJAJETh NOHATHUAMU LIEHTPAJIBHOE U MapajlIeIbHOE NMPOEKTUPOBAHUE U NMPUMEHATH UX
P MIOCTPOEHUH CEYEHU MHOTOIPAaHHUKOB METOJIOM ITPOEKIIHIA;

—  UMeTh TMpPEJCTaBJICHHE O pa3BepTKe MHOTOTPaHHMKA U KpaTyaillieM MyTH Ha
MMOBEPXHOCTH MHOTOTPaHHHKA;

—  UMETb NPECTAaBICHUE O KOHNYECKUX CEUCHUSX;

—  HMEeTh MPEJCTaBICHUE O KAcAoIMMXCs chepax  KOMOMHAIMU TEJl BPAIICHUS U YMETb
MIPUMEHATH UX NP PELICHUU 33]1a4;

—  TIPUMEHATH IPU pPelIeHUH 3a1a4u GOpMYIly paCCTOSHUSI OT TOUKH JI0 TIIOCKOCTH;

—  BJaJeTh pa3HbIMM CHOCO0aMHU 33JaHUS NPSIMON YpPaBHEHUSMU U YMETh IPUMEHSTh IpU
pelIeHnH 3a/1ay;

—  [PUMEHATH NIPU PEUICHUH 337a4 U JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBI METOJ U METO
KOOP/IMHAT;

— UMETh TpeICTaBlieHHe 00 akcuoMax o0beMa, NPUMEHSTh (OPMYIbl 00BEMOB
MPSIMOYTOJIBHOTO Napajulesenuneia, IpU3Mbl U MUpaMUIbl, TETpadipa MpU PEeLICHUH 3a/1a4;

—  NIPUMEHSATH TeOpeMbl 00 OTHOLIEHUAX 00BEMOB IPU PEIICHUH 3a/1aY;

—  TPUMEHATh HMHTETpal JUIsl BBIYMUCICHHS OOBEMOB M TOBEPXHOCTEH Ten BpalleHus,
BBIUHCIICHUS IUTOIAAN cpeprudecKkoro mnosica U 00beMa IapoBOro Ciosi;

—  HUMETh MpPEACTABIEHUE O JABWKEHUSAX B IPOCTPAHCTBE: IAPAIIEIBHOM IIEPEHOCE,
CUMMETPUU OTHOCUTENIBHO IIJIOCKOCTH, LEHTPAaIbHOW CHMMETPHH, IIOBOPOTE OTHOCUTEIBHO
MPSIMOM, BUHTOBOM CUMMETPHH, YMETh IPUMEHATh UX TIPH PEIICHUU 3a]1a4;

—  MMETb NIPEACTABIEHHUE O IUIOIIAIU OPTOTOHAIBHON IPOEKIINH;

—  HMEThb IPEJCTaBIIEHUE O TPEXTPAHHOM M MHOTOTPAHHOM YIJIE€ M MPUMEHSATH CBOMCTBA
IJIOCKUX YIJIOB MHOTOTPAHHOTO yIJIa MPY PEIICHUH 33/a4;

—  UMETb NPEACTaBIIECHUS 0 MpeoOpa3oBaHUM MOJO0US, TOMOTETUU U YMETh MIPUMEHSTh UX
MIpH pelIeHNH 3a]1ay;

—  YMETb pelaTh 33Ja4u Ha INIOCKOCTU METOJIaMU CTEPEOMETPHH;

—  yMeTh IPUMEHATH (HOPMYIIBI OOHEMOB MPH PEIICHUH 3314

Pa3pnesn. BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
Buinycknux na yenyonennom ypoene Hayuumcsi:

—  BJIQJETh NOHATUSMU BEKTOPHI U X KOOPAUHATHI;

—  YMETbh BBINOJHATH ONEPALUU HaJl BEKTOPaMH;

—  HCHOJb30BaTh CKAISIPHOE MPOU3BEACHUE BEKTOPOB MPH PEIICHUHU 33/1aY;

—  TIPUMEHATH ypaBHEHHUE IIOCKOCTH, (OPMYIy PACCTOSHUS MEXKAY TOUKAMH, YpaBHEHHE
cdepsl pU pPEIICHUH 3a71a4;

—  NPUMEHATH BEKTOPHI U METOJI KOOPJAUHAT B MPOCTPAHCTBE MPHU PEIICHUH 3a7a4

Buinycknux na yenyonennom ypoene nouyuum 603MONCHOCHb HAYUUNBCA:



- JOCTH)KEHUIO PE3YJIbTAaTOB pas3fielia «IIOJIYYUT BO3MOXKHOCTh HAYUUTHCS Ha
0a30BOM ypOBHEY;
- HaXOAuTh 00BEM NapaiieNienunesa M TeTpad’apa, 3aJaHHBIX KOOpAWHATAMHU
CBOWX BEPIIUH;
- 3aJ1aBaTh NPSMYIO B IPOCTPAHCTBE;
- HAXOJIUTh PACCTOSIHHE OT TOYKH JI0 IUIOCKOCTH B CHCTEME KOOPHHAT;
- HAXOJIUTh PACCTOSHUE MEXIY CKPEUIMBAOIIUMUCS TMPSMBbIMHU, 3aJlaHHBIMH B
CHCTEME KOOPJIMHAT
Paznen. UcTtopust MaTeMaTHKH
Buvinycknux na 6azoeom ypoene nayuumcsi:
—  ONKCHIBaTh OTJIEJbHBIC BBINAIOIIMECS PE3YJIbTaThl, MOJIYYEHHBIE B XOAE Pa3BUTHA
MaTEeMaTHKHU KaK HayKu;
—  3HAaTh NPUMEPHl MATEMATUYCCKUX OTKPBITUI U UX aBTOPOB B CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOMN UCTOPHUEH;
—  [OHMMAaTh POJIb MATEMATUKH B Pa3BUTUU Poccuu
Buvinycknux na 6azoeom ypoene nonyuum 603MONCHOCHb HAYYUMbCA.:
—  TPEICTaBIATh BKJIAJ BBIAAIOIIUXCS MATEMaTHKOB B Pa3BUTHE MATEMaTHKH M WHBIX
HayYHBIX 001acTeif;
—  [OHMMAaTh POJIb MATEMATUKH B Pa3BUTUU Poccuu
Buvinycknux na yenyoneHnom yposne nayuumcsi:
—  HMETh MPEJICTaBIICHUE O BKJIAJIC BBIIAIONIMXCS MAaTEMATUKOB B Pa3BUTHE HAYKH;
—  I[IOHMMAaTh POJIb MAaTEMATHUKH B Pa3BUTUU Poccun
Buvinycknux na yenyoneHHoM ypoeHe noayuum 603MONCHOCHb HAYUUMbCA:
—  JIOCTH)KEHUIO PE3yJIbTAaTOB pazjieia «IOJyYUT BO3MOKHOCTh HAYUYUThCS Ha 6a30BOM
YpOBHE»
Pazgen. Meroabl MaTeMaTHKH
Buvinycknux na yenyonennom ypoene Hayuumcsi:
—  HCIHOJb30BaThb OCHOBHBIE METOJbl JO0KA3aTeNbCTBA, IMPOBOJAUTH J0KA3aTEILCTBO U
BBINOJIHATB OMPOBEPKEHHE;
—  NPUMEHSATH OCHOBHBIC METO/IBI PEIICHHUS MaTEMAaTUIECKHX 3a/1a4;
—  Ha OCHOBE MaT€MaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTePH30BaTh KPAcoOTy U
COBEPIIEHCTBO OKPYXKAFOIIEr0 MUPa U IPOU3BEICHUI HCKYCCTBA;
—  NPHUMEHATh NPOCTEHIINEe MPOrpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TPY PEIICHUN MaTeMaTH4YeCKIX 33/1a4;
—  TIOJIb30BaThCS ~ TPUKIATHBIMH ~ TPOTpaMMaMH W MPOrpaMMaMH  CHMBOJBHBIX
BBIYUCIICHUH [T UCCIIEIOBAaHHSI MATEMAaTHIECKUX OOBEKTOB
Buvinycknux na yenyonennom ypoene noayuum 603MONCHOCHb HAYUUMbCA:
- JOCTIDKEHUIO PE3YNIbTAaTOB pa3jielia «IIOJIYYHT BO3MOXKHOCTh HAYYUTHCS Ha
6a30BOM ypOBHE»;
— OPUMEHATh MaTeMaTU4YeCKHe 3HaHMUA K HCCIEIOBAHUIO OKPY)KAIOLIEro MHpa
(MonenupoBaHue GU3MIECKUX MPOIECCOB, 3aa9l SKOHOMHUKH )



Conep:xanue yueOHOT0 npeamera
AJredpa u HavaJia aHAJIU3a

[ToBropenue. Pemenue 3aga4 ¢ MCIONB30BAHUEM CBOMCTB YMCEN U CUCTEM CUUCIIEHUS, EITUMOCTH,
JIOJIEN M YacTel, MPOLEHTOB, MOAYJIEH yncell. Pelenue 3a1ad ¢ HCIOJIb30BAHUEM CBOMCTB CTENIEHEUW U
KOpHEH, MHOTOYJIECHOB, ITPe0Opa30BaHUi MHOTOUJICHOB U APOOHO-PAIIMOHATILHBIX BBIPAKECHUN.
Pemenue 3aga4d ¢ UCHOJIb30BAHUEM IPaAyCHOM MEPBI yriia. Mo1ysb 4ucia U €ro CBOMCTBA.

Pemenne 3amau Ha [BUXKEHHUE U COBMECTHYIO pabOTy C TOMOIIbIO JHMHEMHBIX M KBaJpaTHBIX
yYpaBHEHUH U UX cucTeM. PemeHue 3aau ¢ HOMOIIbIO YHCIOBBIX HEPABEHCTB U CCTEM HEPABEHCTB C
OJTHOM MepeMEeHHOM, C MPUMEHEHUEM N300paXKEHHs YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1a4 ¢ UCTONBb30BaHUEM YHCIOBBIX (QYHKIMK M UX rpadukoB. Vcronp3oBaHHE CBOWCTB U
rpadUKOB JIMHEHHBIX U KBaJIpaTUYHBIX (YHKIUN, OOpaTHON NPOMOPIUOHAIBHOCTH M (YHKIIHH

Y =X . I'paduyeckoe pelieHre ypaBHEHU 1 HEPABEHCTB.

Tpuronometpuyeckasi OKpy>KHOCTb, paouaHnnas mepa yenra. CUHYC, KOCUHYC, TaHT€HC, KOMAH2EHC
IIPOM3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO U CIEACTBMS U3 HEro. 3HaueHus

TpuroHomerpuueckux (Gyukuuit s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, T pan).
6 4 3 2

Dopmynvl CLOAHCEHUS MPULOHOMEMPUYECKUX QYHKYUL, (opmynsl npusedenus, Gopmynvl 080UHO20

apeymenma..

Hynu ¢yskuun, npoMexyTKu 3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh. HauOombliiee ¥ HauMeHbIlee

sHaueHue (Qynkuuu. Ilepumommdeckue ¢ynknuu. YetHocTh M HedeTHOCTh (QyHKIUH. CrooicHble

@yHryuu.

Tpuronomerpuveckue GyHKIMH Y =COSX,Y =SiNX, Yy =tgX. @yukyus Yy =ctgx. CpoiicTBa U
rpadUKu TPUTOHOMETPUUECKHUX (YHKITHH.

ApKKOCHUHYC, AapKCHHYC, apKTaHI'€HC 4Hucla. Apkkomaneenc yucna. Ilpocreiinme
TPUTOHOMETPUYECKHE YpaBHEHUs. PerlieHre TpUroHOMETPUYECKUX YPAaBHEHHIH.

Obpammuvie mpuconomempuieckue yHKyuu, ux ceolicmsea u epaguxu. Pewenue npocmetiwux
MPUCOHOMEMPUUECKUX HEPABEHCE.

Crenenb ¢ ACHCTBUTENBHBIM TTOKa3aTesieM, CBOMCTBa cteneHu. [IpocTeiime mokasaTenbHbIe
ypaBHeHUs U HepaBeHcTBa. [lokazaTenbHas QyHKIMS U ee CBOMCTBA U rpaduK.

Jlorapudm uucna, coiictBa snorapudma. Jlecarnunsiii nmorapudm. Yucno e. Hamypanohwiii
noeapughm. TlpeoOpazoBanue norapupmMudeckux BbelpakeHuid. Jlorapudmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOICTBa U Ipaduk.

Crenennas GyHKIUS U ee CBOMCTBA U Tpaduk. ppalmoHanbHble ypaBHEHHUS.

Memoo unmepsanos ons pewienus: HepageHcms.

Ilpeobpazosanus epaguxos Gyukyuii: cosue 6001b KOOPOUHAMHBIX OCel, pacmsaxiceHue u
colcamue, ompadicenue OMHOCUMENbHO KOoOpOuHamuulx ocell. I paguueckue memoowvl peuieHus
ypasHeHull u HepaseHcms. Pewenue ypaenenuii u Hepagencme, coOepicauwjux nepemeHHyo Nnoo
SHAKOM MOOYJIA.

Cucmembvl NOKA3AMENbHBIX, 102APUPMUUECKUX U UPPAYUOHATbHBIX YpaeHeHut. Cucmembl
NOKA3amebHbIX, 102APUPMULECKUX HEPABEHCNS.

Bzaumno oopamuvie pynkyuu. I pagpuxu 63aumno oopammuvix yHKYui.

Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.

[TpousBognas ¢ynkumu B Touke. KacarenbHas k rpaduky ¢yskuuu. ['eomerpuueckuil u
bu3uvyeckuid  cMBICT  TIpou3BOAHOW.  [IpomsBomnble  dnmeMeHTapHbIX  GyHKUMA.  [lpasuna
oughghepenyuposanus.

Bmopas npouseoonas, ee ceomempuyeckuii u husuyecKuti cCMoici.

[Tonsitne o HempepblBHBIX (yHKIMAX. Touku skcTpemyma (MakcUMymMa W MHHHMYMA).
HccnenoBanue sneMeHTapHbIX (QYHKIMA HAa TOYKM JKCTpeMyma, HauOouiplliee M HauMeEHbIlee
3HAa4YeHHE C MOMOIIBIO MPOU3BOAHON. [locmpoenue epagukos GyHKyuli ¢ NOMOWBIO NPOUIBOOHBIX.
IIpumenenue npouzeo0Holl Npu peuieHuy 3a0ay.

[TepBooOpasHas. [lepsoobpasuvie snemenmapuvlx  Gyukyuti. I[lowads KpusoIUuHelHol
mpaneyuu. DPopmyna Hvromona-Jlenonuya. Onpedenennviii unmeepan. Buiuucnenue nnowaoei
NIOCKUX puzyp u 00vemos men 8pawjeHuss ¢ NOMOwbIo UHme2paa.



I'eomerpust

[ToBropenue. Pemenue 3agady ¢ NPUMEHEHHEM CBOMCTB (HUIyp Ha IUIOCKOCTH. 3aJadd Ha
JI0Ka3aTeNIbCTBO U MOCTPOCHHUE KOHTPIpUMEpOB. Mcnonb3oBanue B 3a/ja4ax MPOCTEHIINX JTOTHUYECKUX
npaBui. PemieHwe 3amad  C  HCIOJNB30BAaHHMEM TEOPEM O TPEYrOJbHHUKAX, COOTHOIICHHWHA B
MPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXyrojlbHUKaMu. Perienue 3amau c
UCTOJIb30BaHNEM (DAKTOB, CBSI3AHHBIX C OKPY>KHOCTSIMH. Perienune 3a1a4 Ha U3MEpeHus Ha MII0CKOCTH,
BBIUMCIICHHE [UIMH U TUIOIIael. Peuternue 3a0au ¢ nomowpbio 6eKmopos u KoopouHam.

Harnsonas crepeomerpus. @urypsl m ux wu3oOpaxkeHus (kKyO, mupamuna, npusma). OcHogHbie
nousmus cmepeomempuu u ux ceoticmsa. Ceuenus Kyoa u Terpasapa.

Touka, mpsiMas W IUIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUH M CJICICTBHS M3 HHX.
B3aumHoe pacnosnokeHue NpsSMBIX M IUIOCKOCTeH B mpocTpaHcTBe. [lapamnenbHOCTh MPSMBIX U
IUIOCKOCTEH B pocTpaHcTBe. M300paxeHne NpoCcTeHIINX MPOCTPAHCTBEHHBIX (PUTYp HA TNIOCKOCTH.
Paccrostnust Mexay ¢urypamu B mpoCTPaHCTBE.

VYrusl B ipocTtpaHcTse. [lepneH MKy pHOCTb NPSAMBIX U IIJIOCKOCTEM.

[Ipoekuust ¢urypsl Ha TIOCKOCTh. [IpH3HAKKM NEpPHEHIUKYISIPHOCTH MPSMBIX M IUIOCKOCTEH B
npoctpancTBe. Teopema o0 Tpex MepHeHIUKYIsIpax.

Mmuororpannuku. [lapamnenenunen. CBoiicTBa HpsIMOYTOJIBHOTO —Tapasieienunena. 1eopema
[Mudaropa B mpoctpanctee. Ilpusma u nupamuna. IlpaBuibHas nupamuna U NpaBUIbHAS TPU3MA.
[Ipsmas nupamuga. DIeMEHTHI TPU3MBL U TUPAMUJIBL.

Tena BpameHusi: TUIUHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO
UWIMHIIPA, MIPSMOTO KPyroBoro konyca. M3o0paxkeHue Ten BpaleHus Ha MI0CKOCTH.

Ilpeocmaenenue 06 yceyeHHOM KOHYce, cedeHus KOHyca (NapaiieibHoe OCHOBAHUID U
npoxoosiujee uepes epuIUHy), cedeHus YUIUHOPA (napanieibHo U NepneHOUKYJIsAPHO OCU), ceyeHus
wapa. Pazeepmka yurunopa u konyca.

Ilpocmetiwue KoMOUHAYUU MHO20SPAHHUKOS U mell 8paujeHus mexcoy coboil. Brruucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AMaroHau, YIJibl).

[Tnomaaps MOBEPXHOCTH MPAaBUIBHOM NMHUpamMHJIbl U NpsAMON mpu3Mbl. [lnomans moBepxXHOCTH
MPSIMOTO KPYTOBOTO IFJIMH/IPA, IPSIMOTO KPYrOBOTO KOHYCa U mIapa.

[Tonsitue 06 00beme. OOBEM MUPaMUABI U KOHYCA, MPU3MBbI U HWIMHApPaA. O0beM 1mapa.

Ilooobnvie mena 6 npocmpancmse. COOTHOIIEHHUS MEXAY IUIOMIAIIMU TIOBEPXHOCTEH W
o0beMaMu MOJOOHBIX Tell.

Heuoicenus 6 npocmpancmee: napanineibHulil NePeHoc, YeHMPAIbHASL CUMMEMPUsL, CUMMeEMpUsl
omHocumenvbHo niockocmu, nosopom. Ceoticmea Osudicenuil. IIpumenenue 08udiceHuli npu peuleHuu
3a0auy.

Bekrtops!l 1 KoopauHathl B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO,
yroim Mexay BekTopamu. KollMHeapHbIE W KOMIUTAHapHbBIE BEKTOpHL. CKanspHoe npoussedeHue
gekmopog. Teopema o pasznodceHuu 6eKkmopa no mpem HeKOMNianapHvlm eekmopam. Cransiproe
npouseeoeHue B8eKmopos 8 Koopounamax. Ilpumenenue 6ekmopog npu peuwieHuu 3a0ay Ha
HAaxooicoeHue paccmosHutl, OnuH, niowaoeu u 00vemos.

VYpasnenue niockocmu ¢ npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. Popmyna 0ns
BbIUUCTIEHUS PACCMOAHUSL MeXCO) MOYKAMU 8 NPOCPAHCMEe.

BeposiTHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3ama4y Ha TabIMUHOE U TpadUIECKOe TPEICTaBlIeHnEe TaHHbIX. Mcnonb30Banme
CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEAHMX, HAUOOBIIETO U HAMMEHBIIETO 3HAYCHUS,
pasMaxa, oOucnepcuu. Pewenue 3adau Ha onpeoenenue Hacmomvl U 6epPOAMHOCU COOLIMULL
Buiyucnenue eepossmmocmeti 8 onblmax ¢ pagHOBO3IMONCHLIMU INEMEHMAPHbIMU ucxooamu. Pewenue
3a0ay ¢ npumeHenuem KomOunamopuku. Pewenue 3a0au Ha GvluuclieHUe 8epOSMHOCEL
He3aBUCUMbIX COObIMUL, NpUMeHeHUue @OpMYabl ClodceHus eeposamHocmel. Pewenue 3adau c
npumeneruem ouazpamm Jnepa, oepesa seposmuocmet, popmynvt bBeprynnu.

Ycnosnas eeposmuocmeo. Ilpasuno ymuodcenus eepoamuocmeti. Popmyna NOIHOU 8epPOAMHOCIU.
Jluckpemnvle cnyuatinvle 6eruyunvl U pacnpeodenenus. Heszagucumvle cnyuaiinvle eIUUUHDBL.
Pacnpeodenenue cymmol u npouzeedenus He3a8UCUMBIX CTYUAUHBIX 8ETUUUH.



Mamemamuueckoe odrcudanue u oucnepcusi CayuyauHou eeaudunsl. Mamemamuyeckoe oxcuoanue u
oucnepcusi  cymMmuvl  CIy4aumwblx  eeauyur. I eomempuueckoe pacnpedenenue. bBunomuanvroe
pacnpeoeneHue u e2o cOUCMEA.

Henpepuiguvie cayuaiinvlie eenuuunvl. I[lowamue o niomuocmu eeposmuocmu. Pasnomephoe
pacnpeoeneHue.

TokazamenvHoe pacnpedenenue, €20 napamempbi.

Ilonamue o HopmanvHom pacnpedenenuu. Ilapamempuvl HOpMAnbHO20 pacnpeodeneHus. Illpumepul
CLYYAUHBIX BEUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUWHOCHb USMEPEHUL, POCT Yel08eKa).
Hepagencmeo UYebviwesa. Teopema bBepuyinu. 3axon 6onvuwux uwucen. Bvlibopoumnviti memoo
uzmeperust eposimuocmetl. Poib 3akona 601buux uucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus osyx cayuaiinvix eeauuun. Ilonamue o xosgpguyuenme xoppensyuu. CoemecmHvle
HAOA00eHUsL 08YX CIYYAUHBIX 8eIUdUH. Bvibopounbiii koagguyuenm xoppenayuu.

Yruy0JieHHbI YPOBEeHb

Auare0dpa 1 HayaJIa aHAJIN3a

[ToBropenue. Pemenue 3a1a4 ¢ UCMOIb30BAHUEM CBOMCTB YMCENl M CUCTEM CUUCIEHUS, IEITUMOCTH,
JIOJIEN W YacTew, MPOLEHTOB, MOAYJIEH yncell. Pelienue 3a1ad ¢ HCIOJIb30BAHUEM CBOMCTB CTENIEHEW U
KOpHEH, MHOTOYJICHOB, MpeoOpa3oBaHUl MHOTOWIEHOB M JAPOOHO-PAIMOHANBHBIX BBIPAKEHHI.
Pemenue 3aau ¢ ucnosib30BaHUEM T'PALYyCHOM Mephl yria. Moy 4Kclia U €ro CBoicTBa. Pemenue
3a/1a4 Ha JIBIJKEHHE M COBMECTHYIO PabOTy, CMECH U CILIaBbl C TIOMOIIbIO TUHEHHBIX, KBaJIPATHBIX U
JpOOHO-pallMOHAJIbHBIX YPaBHEHUN U UX cUCTeM. PelieHue 3a/1a4 ¢ MOMOUIbIO YUCIOBbIX HEPABEHCTB
Y CUCTEM HEPaBEHCTB C OJJHOM MEepEeMEHHOMN, C MPUMEHEHHEM H300PaKEHUS YHCIOBBIX MTPOMEKYTKOB.
Pemenune 3aa4 ¢ uCmonbp30BaHUEM YHCIOBBIX (QYHKIMN M UX rpadukoB. Vcrnons3oBaHHE CBOWCTB U
rpadUKOB JIMHEHHBIX U KBAJIpPaTUYHBIX (YHKIUN, OOpaTHON NPOMOPIUOHATBHOCTH W (DYHKIUU

y=+X. Tpaduyeckoe pelieHHe ypaBHEHWH U HepaBeHCTB. McCHoiab30BaHWe ONepalyili  Haj

MHOKECTBAMU U BBICKAa3bIBaHUSIMH. VICmonb30BaHHE HEPABEHCTB M CHCTEM HEPABEHCTB C OIHOMU
MIEPEMEHHOM, YNCIIOBBIX TPOMEXKYTKOB, UX 00beIlMHEHUH U nepeceueHuil. [[puMenenune npu pemeHuu
3a/lady CBOWCTB apU(METHYECKOW M TeOMETPUYECKOW MPOrpecCHd, CYMMHPOBAHHS OECKOHEUHOU
CXOASIIENCsS TEOMETPUYECKOM MPOTPECCUH.

MHuoxecTBa (4HMCIOBBIE, TeoMeTpuueckux Guryp). XapakTepuUCTHUECKOE CBOMCTBO, JJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOe, OeckoHeuyHoe MHOXkecTBO. CrocoObl 3alaHusi MHOXECTB
[TonmHOXecTBO.  OTHOILIEHUS TNPUHAANEKHOCTH, BKIIOYEHHs, paBeHcTBAa. Omnepanuu  Hal
MHOkecTBaMu. Kpyru Ditnepa. Koneunsie n 6ecKOHEYHBIE, CYSTHBIC M HECUETHBIC MHOXKECTBA.
HcTuHHble U JIOKHBIE BBICKA3bIBAHUSA, OMEpAIlMM HAaJl BBICKA3bIBAaHUSIMH. Aneebpa 6biCKA3bl8aAHUIL.
CBs13b BBICKA3bIBAaHUH ¢ MHOKEeCTBaMU. KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

3akoHbl JOTUKU. OcHo8Hble no2uyecKkue npasuia. PenieHue JIOTMYECKUX 3a7ad C HCIOJIb30BaHUEM
KpyroB Dijiepa, 0CHOBHbIX 102U4eCKUX npasii.

YmozakmoueHus. O60CHOBaHUS U TOKA3aTEIbCTBO B MaTeMaTHKE. TeopemMbl. Buabl MaTeMaTH4eCKIX
YTBEPXKACHUN. Buowvl ookazamenvcms. Mamemamuyeckas unOyKyus. Ymeepocoenus: odOpamHoe
OGHHOMY, NPOMUBONONONCHOE, 00pamHOe NPOMUBONOLONCHOMY OanHoMmy. IIpU3HaK M CBOMCTBO,
HEOOXOMMBIC U IOCTATOYHBIE YCIIOBHSL.

Ocnosuas meopema apugpmemuxu. Ocmamxu u cpaenenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema @epma. Q-uunvle cucmemsl cuucienus. Qyukyus Jinepa,
YUCIO U cymMma oenumereti HamypaibHO20 YUCd.

Pamnannas mMepa yria, TPUTOHOMETPUYECKAs] OKPY>KHOCTh. TpUTOHOMETpHUYECKHE (DYHKIIMH YUCEN U
yraoB. Dopmynbl MPUBEACHHUS, CIOKEHUS TPUTOHOMETPUYECKUX (YHKIHMHA, (GOpMYIbl ABOWHOTO U
MOJIOBUHHOTO apryMeHnTa. [IpeoOpa3oBaHre cyMMBbl, pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPHUUECKHUX
¢byHKUMH, 1 HAOOOPOT.

Hynu ¢yskuun, npoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOomnbliee M HauMeHbIlee
sHaueHue ¢Qynkiuu. [lepumoguveckne (GYHKIIMU W HAWMMEHBINUK mepuoj]. YeTHble U HEUYETHBIC

byakuun. Qyukyuu «OpodbHas yacmo yucia» Y = {X} u «yenas yacms yuciay Y = [X] .

Tpuronomerprueckue (YHKIIMH YHCIOBOTO aprymenta Y =COSX, y=Sinx, y=tgx, y=ctgXx.
CBoiicTBa U rpa)Ku TPUTOHOMETPUIECKUX (PYHKITHI.



OOpaTHble TPUTOHOMETpPHUYECKHE (YHKLIMHU, HMX TIJIABHBIE 3HAYCHMs, CBOWCTBA U TpaduKu.
Tpuronomerpuueckue ypaBHeHusi. OJHOPOIHbIE TPUIOHOMETPUYECKHE ypaBHEHHA. Permenue
NPOCTEUIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. llpocreiimme cHUCTEeMBl TPUTOHOMETPHUYECKUX
YpaBHEHU.

Crenenb ¢ JeHCTBUTENbHBIM IIOKa3aTeleM, CBOMCTBa cremneHu. I[Ipocrelilive moka3areabHbIC
ypaBHeHHs U HepaBeHCTBa. [lokazaTenbHast GyHKIMS U ee cBoiicTBa U rpaduk. Yncno € u GpyHkuums
y=e".

JlorapudmMm, cpoiictBa sorapudma. Jlecarnunbiii u HarypanbHb Jorapudm. IIpeoOpazoaHue
norapupmMuuecKkux BoIpaxeHuid. Jlorapudmuyeckne ypaBHEHHs W HepaBeHCTBa. Jlorapupmuueckas
(GhyHKIHS ¥ €€ CBOMCTBA U rpaduK.

Crenennast ¢yHKIUS U €€ CBOKWCTBA U Tpaduk. MppanmoHanbHble ypaBHEHHUS.

[lepBuuHbIE NpeACTaBIEHUS O MHOYKECTBE KOMIUIEKCHBIX 4Mcel. /leticmeus ¢ KOMHWIEKCHbIMU
yucnamu. Komnnexcrno conpsgicennvie uucna. Mooyns u apeymenm uucna. Tpueonomempuueckas
@opma Komnnexkcrhoeo yucia. Pewenue ypagnenuti 6 KOMNIEKCHbIX YUCTAX.

Metox WHTEpBaJOB il peUIeHHs HepaBeHCTB. I[IpeoOpaszoBanms rpadukoB (YHKIMNA: CHBHT,
YMHOXXEHUE Ha YHUCIIO, OTPaXXEHHE OTHOCHUTEIbHO KOOPAMHATHBIX oced. I'paduueckue MeTomabl
peleHusl ypaBHEHU U HepaBEHCTB. PelieHue ypaBHEHUI M HEPAaBEHCTB, COACPKAIINX ITEPEMEHHYIO
0] 3HAKOM MOJYJISL.

CucteMbl TMOKa3aTENbHBIX, JIOTApU(OMUYECKHUX W HPPALUOHANBHBIX ypaBHEHUH. CHCTEMBI
[0Ka3aTeIbHbIX, JJOTapU(PMUUECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

Bsanmuo obparubie pyHkmn. ['paduku B3anMHO 00paTHBIX (QYHKITHIA.

VYpaBHEHUs, CUCTEMBI YPaBHEHHH € MapaMeTpoM.

Dopmyna bunoma Hviomona. Pewenue ypaenenuii cmenenu eviuie 2 cneyuaivhblx 6uoos. Teopema
Buema, meopema be3y. IIpusooumvie u nenpusooumvie muocounenvl. Ocnosnas meopema anceopul.
Cummempuueckue mHozounenwvl. Llenouuciennvle u yeno3naunvie MHO20UIEHbL.

Huogpanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamoa.

Cymmbl u psiovl, Memoovl CYyMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopemvbl 0 npubIUACEHUY OCUCNBUMENLHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmsa Ha KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Byusxosckoeo, nepasencmeo Hencena, nepasencmsa o cpeouusx.

[Tonstue npenena ¢pyHkuuu B Touke. l[lonamue npedera ynkyuu 6 beckoneunocmu. Acumnmomsi
epagura @ynxkyuu. CpasHenue OeckoHeuno Manvlx u OeckoneuyHo Ooabuiux. HenpepbIBHOCTD
bynkuun. Ceoticmea nenpepulsHvix (hynkyui. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢yHkuuu. [IpomsBomnas ¢ynknuu B Touke. KacartenbHas K rpaduky
¢yakuu. ['eomerpudeckuil U (U3NMUECKU CMBICH NPOU3BOAHOM. [Ipumenenue npou3eoo0HOU 6
@uszuxe. IIpousBoanble ar1eMeHTapHbIX GyHKIMA. [IpaBuia nuddepenunpoBanms.

Bropas npousBoiHas, ee reoMeTprUuecKuil U GU3NYECKUN CMBICI.

Touku skcTpemyMa (MakcuMyMa U MUHMMyMa). McciiegoBaHue 3lIeMEHTApHBIX (YHKIMNA Ha TOYKH
JKCTpeMyMa, HauOoJiblliee M HaWMEHbLIee 3HAUY€HHWE C TOMOINbIO MPOU3BOAHON. [locmpoenue
epaghuxoe ynkyuii ¢ nomowpro npou3eooHvix. I[Ipumenenue npouzeoOHOU NpU peuleHuu 3a0au.
Haxoorcoenue sxkcmpemymos pynKyuii HeCKOJIbKUX NepeMEeHHDbIX.

IlepBooOpasnas. Heonpenenennsiii unterpai. IlepBooOpasnbie snemeHTapHbIX ¢GyHKuuid. Ilmomans
KpuBonMHenHHOM Tpaneunu. ®opmyna Heiorona-Jleitouuna. Onpenenennslii uHTerpain. Buluucnenue
naowjaoel nI0CKuUx @uayp u 06vemMos mei 6paweHus ¢ NOMOWbI0 UHMeZpad..

Memoovl pewenus hynkyuonanvhvix ypagHenuti u HepageHcms.

I'eomerpust

[ToBropenue. Pemenne 3agay ¢ MCMOIB30BAaHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. Pemienue 3amau Ha
JIOKa3aTeJIbCTBO U IIOCTPOCHHE KOHTPHIPUMEPOB. lIpHMeHeHue MpOoCTEeHIIMX JIOTUYECKUX IPaBUIL.
PemreHne 3aga4 ¢ HCIONB30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIECHUN B IPSMOYTOJIBHBIX
TPEYroJIbHUKaX, (PaKTOB, CBA3aHHBIX C YETHIPEXYroJIbHUKaMu. PerieHue 3afgad ¢ MCIOIb30BaHHEM
(akTOB, CBA3aHHBIX C OKPY)KHOCTSAMH. PemieHue 3agay Ha M3MEPEHHUs Ha IJIOCKOCTH, BBIYMCICHHS
IUIUH U IUIoIaaen. Peuenue 3a0au ¢ nomowbio 6eKmMopos u KooOpouHam.

Harnsannas crepeomerpus. [Ipusma, napauienenunes, nMpaMuaa, TeTpadap.



OCHOBHBIEC TOHSTHS T'€OMETPUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HHX.
Ilonsamue 06 axcuomamuueckom memoode.

Teopema Menenas onss mempas’opa. IlocTpoeHHe CEYEHUH MHOTOTPAHHUKOB METOJIOM CIIEIIOB.
LenTpansHoe npoektupoBanue. [loctpoenre ceueHnii MHOrOrpaHHUKOB METOI0M IPOEKLIUH.
CkpemuBaronecs: NpsMble B IPOCTPAHCTBE. YTOJI MEXIY HUMU. Memoosl HaxodcoeHus: paccmosHuil
MedAHCOY CKPeUUBaAoWUMUCS NPAMBIMU.

Teopemsbl 0 mapaIeNbHOCTH NPSAMBIX M IDIOCKOCTEH B pocTpaHcTBe. [lapanienbHoe mpoeKTUpOBaHNE
u uzobpaxenue duryp. I eomempuueckue mecma mouex 8 NPOCMpaHcmae.

[lepnenuKyIsIpHOCTh NPSMONM W TJIOCKOCTH. OpTOrOHaIbHOE MNpOoeKTHUpoBaHuEe. HakiioHHBIE U
npoekuuu. Teopema o Tpex NeprHeHAuKyIspax.

Buovi mempasopos. Opmoyenmpuueckuti mempas’op, KaAPKACHbIU mMempal’op, PAGHOSPAHHBLI
mempasop. Ilpsimoyzonvrviti mempasop. Meduarnvl u bumeduansvt mempasaopa.

Hocmpausanue mempasdpa 0o napanienenuneod.

Paccrostnust mexny ¢urypamu B mpoctpanctBe. OOLuil MEPHEHAUKYISIP ABYX CKPEIIMBAIOIIUXCS
MIPSMBIX.

Yrnel B mpocTpaHcTBe. lleprnieHaukynspHble MIOCKOCTU. [l10wadb oOpmo2OHANbHOU NpOeKyul.
llepnenouxynapnoe ceuenue npusmol. Tpexepanuwiii u mroz2oepannwlil y2on. Ceolicmea nIOCKUX Y2108
MHo202epanHo2o yena. Ceoticmea NIOCKUX U O0B8VSPAHHBIX Y2l08 mpexecpaHHozo yeia. Teopemul
KOCUHYCO8 U CUHYCO8 OJisl MPex2panHo2o yaud.

Bunel MHOrorpaHHukoB. Pazgepmku mHozcoepannuxa. Kpamuatiwue nymu Ha Nno8epxHocmu
MHO202PaAHHUKA.

Teopema Diinepa. IlpaBunbHbIe MHOTOTPAHHUKH. /[801ICIBEHHOCIb NPABUNbHBIX MHO202PAHHUKOS.
[Ipusma. Ilapannenenunen. CgoiicTBa mnapamwienenumnena. [IpAMOyroyibHBIA —MapauieIenuIe].
Haknonnblie nmpu3Mmel.

[Mupamuna. Buasl nupamua. DneMeHTbl NpaBUIbHOW nupaMusl. [TupaMuapel ¢ paBHOHAKIOHEHHBIMU
peOpaMu U rpaHsMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaay moBepXxHOCTEH MHOTOTPAaHHHUKOB.

Tena BpamieHus: UMIUHAP, KOHYC, map u chepa. CedyeHus nuinuHapa, KoHyca u mapa. [llapooit
CErMEHT, IIapOBOM CJIOM, MIApOBOM CEKTOp (KOHYC).

YceueHHas NUpaMyu/ia U yCEUEeHHBIH KOHYC.

Onemenmul chepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMple M TUIOCKOCTH. Brucanueie u ommcaHHble cdepbl. Kacawowuecs cgepol.
Kombunayuu men epawenus.

Bekrops! 1 koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO. YTOJI MEXIY BEKTOPAMHU.
CkansipHO€ TpOU3BE/ICHUE.

VYpaBHenue iockoctd. dopMyna paccTOSHUS MEXAy TOoukamMHu. YpaBHeHHE cdepbl. Dopmyna
paccmosinus om mouku 00 naockocmu. Cnocobwl 3a0anusi npsAMoU ypagHeHUAMU.

Pewenue 3aoau u ooxazamenbcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MEMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

[Tonatue o6vema. OObEMBI MHOTOTPaHHUKOB. OOBEMBI TeN BpalleHus. Axcuomsvl obvema. Buvieoo
dopmyn  00beMo8 NPAMOY20NbHO2O napalienenunedd, npuzmMvl U AUpamuovl. Dopmyavt O
HaxooicoeHus: obvema mempas’opa. Teopemvt 06 omHoOULEHUAX 00BEMOB.

Ipunooscenus umnmezpana K 6vluucieHuro ob6vemos u nosepxmocmeti men epawjenus. Ilnowaos
cpepuueckozo nosaca. Obvem waposoeo cios. llpumenenue 06vemMo8 npu pewleHuu 3a0ay.

[Tmomane chepsr.

Paseepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH LIMIMHIPA U KOHYCA.

KomOnHamm MHOTOTpaHHUKOB U TEJ BpaIICHUSI.

[TonoGue B mpocTpancTBe. OTHOIIEHHE 00BEMOB U IIJIOMIA/IEH TOBEPXHOCTEN MOAOOHBIX (QUTYD.
suoicenus 6 npocmpancmee: napaniebHulli NEPeHOc, CUMMEMPUL OMHOCUMETILHO NIOCKOCMU, YeHMPATbHAS
cuMMempuUsi, NOBOPOIM OMHOCUMENLHO NPSMOT.

IIpeobpazosanue nooobus, comomemus. Pewenue 3adau Ha niockocmu ¢ UCNONL30BAHUEM
cmepeomempuieckux Memoooe.

BGPOHTHOCTL H CTATUCTHKA, KOMﬁI/IHaTopI/IRa



[ToBropenue. Micnonbp3oBanue TabIUIl U AMArpaMM JUIs IPEACTABICHNS JaHHbIX. Pemenue 3a1a4y Ha
IIPUMEHEHHE ONUCATEIbHBIX XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEIHUX, HAMOOJIBIIErO 1
HaVMEHBILIETO 3HAYECHUS, pa3Maxa, JIUCIIepCUU U CTaHAAPTHOIO OTKJIOHEHUS. BbIYKCIIEHHEe YacTOT U
BEPOATHOCTEN COOBITUI. BhIunciieHne BeposATHOCTEH B OMBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH UCXO0AaMu. Vcnonb30BaHne KOMOMHATOPUKY. Brrurcienne BeposiTHOCTEN
HEe3aBUCUMBIX coObITHIL. Vcnionb3oBanue GopMyIibl CI0KEHUS BEPOSITHOCTEH, TuarpaMm Diiepa,
nepeBa BepoaTHocTel, hopmyisl bepHyim.

Bepoamnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmen.

VYcnoBHas BeposTHOCTS. [IpaBuito yMHOXkeHUs BeposiTHOCTER. DOpMyIia IOJIHON BEPOSITHOCTH.
®opwmyna baiieca.

JluckpeTHble ciayyaiiHble BEIMUMHBI U pacnpeaeneHus. CoBMecTHbIe pactipeaeneHus. Pacnpenenenue
CYMMBI U IIPOU3BEACHHS HE3aBUCUMBbIX CIIy4aiiHbIX BEJIMYMH. MaTeMaTHueCcKoe 0XKUIaHuEe U
JUCIIEPCHS CIIy4alHOM BEJIMYMHBIL. MaTeMaTH4eCKoe OKUJaHUE U AUCIIEPCHSI CYMMBI CIIy4alHbIX
BEJIMYHH.



TemaTnueckoe IJIAHUPOBAHME. Martematuka. 10 kiace

6 yacoB B Henenro, Bcero 204 gaca

n/n

Conepxanue
y4e0HOro MaTepuaJia

KoaunuectBO
4acoB

IJIaH

paxr

XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX AeHCTBH)

KoaunuectBo
KOHTPOJIbHBIX
padot

Anrebpa 1 Hayana
MaTemaTH4ecKoro
aHanu3a

Yucnosele QyHKIMH

10

Onpenensitb 3HaueHUEe QYHKIMH 110 3HAYEHUIO apryMEHTa MPH pa3Iu4HbIX crlocodax
3aaHus (QYHKIMU; CTPOUTH TpapUKU U3YYEHHBIX (DYHKIUH, BBIOIHATh
npeoOpa3oBaHus rpauKoB;

OIUCBIBATH MO TpaduKy U 1o Gopmyie nopeaeHue

U CBOMCTBa (hyHKIMI;

UCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUUECKOM eSITEIbHOCTH U
MTOBCEIHEBHOM JKM3HM ISl ONTMCAHUS U UCCIIEI0OBAaHUS C MTOMOLIBI0 QYHKIUHN peaTbHbIX
3aBUCUMOCTEH, peCTaBIeHUs UX IpapMueCcKu; HHTEPIIPETAUH

rpauKOB peaIbHBIX MPOLIECCOB.

co0JIr01aTh Ha YPOKE OOIENPUHATHIE HOPMBI ITOBEICHUs, TPaBUiIa OOIIEHHUS CO
CTapUIMMH (ITeJarornyecKuMu pabOTHUKAMK) U CBEPCTHUKAMHU (00y4JaroUIuMucs),
MPUHIUIB YIeOHON AUCIUIUTMHBI U CAMOOPTaHU3alluN;

aHAJIM3UPOBATH MOJIYYaeMyIO Ha YPOKE COLMAIbHO 3HAYUMYIO HH(pOpMAaLHIO ,
WHUIMAPOBATH €€ 00CyXkJIeHne, (GopMyInpoBaTh CBOE K HEH OTHOIICHHE

Tpuronomerpuueckue
hyHKIHH

41

[lepeBoauTh rpaaycHyl0 Mepy B pajHaHHYI M 00paTHO. HaxoauTh Ha OKpyXHOCTU
TOYKH, COOTBETCTBYIOLIEH HNAHHOMY JCHCTBUTEIBLHOMY YUCIY.

HaxonuTe 3HaKy 3Ha4eHHH CHHYCA, KOCHHYCA, TAHI'€HCA YHCIIA.

Pewrats npocreiiye TpUroHOMETPUYECKUE YPABHEHUS C TIOMOIIBIO YHUCIOBOU
OKPY>KHOCTH;

peoOpa3oBhIBATh TPUTOHOMETPUYECKHIE BHIPAKEHHUS C IOMOIIBIO TOKIECTB;




CTPOUTH TPaPUKH OCHOBHBIX TPUTOHOMETPHUECKUX (DYHKIHUN U TPEOOPa30BBIBATH HX;
OITUCHIBATH CBOICTBA TPUTOHOMETPHUYECKHUX (DYHKIINI;

BBISBIIATE 3aBUCIMOCTD M@Ky CHHYCOM, KOCUHYCOM, TaHT€HCOM OJHOTO M TOTO K€
yria.

pUOOpETaTh ONBIT BEICHHS KOHCTPYKTUBHOTO JMAJIOTa U B3aUMOJICHCTBUS C IPYTHUMHU
00y4JaroImyMUCA B XOJI€ IPUMEHSEMbIX Ha YPOKE HHTEUICKTYaJIbHbBIX UID, ;
JMIAKTUYECKOTO TeaTpa, AUCKYCCHUH, TPYMIIOBOW pabOThI WM pabOTHI B Mapax;
pUOOpPETaTh COIMAIBEHO 3HAUYUMBIH OIIBIT COTPYJHHYECTBA U B3aMMHOW TIOMOIIH B
xojie 1medCcTBa MOTHBHPOBAHHBIX U APYIUPOBAHHBIX 00YUYAIOMIUXCS HAJl UX
HEYCIIEBAIOIINMH OJTHOKJIACCHUKAMU

Tpuronomerpuyeckue
YpaBHEHHUS

17

BbrauciaTe HeKOTOpbIe 3HAYEHUSI OOPATHBIX TPUTOHOMETPUYECKHE (DYHKIIHIA;

pelare IpoCTENINE TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA;

YMeTh HaxoIuTh APKCHHYC, apKKOCHUHYC, ApKTAHI'€HC JIEHCTBUTEIBHOIO YHUCIA,
IpaMOTHO (hOpMYJIHPYs ONpEEICHuUE.

[IpumensTH POpPMYIIBI A HAX0XKACHNUS KOPHEW ypaBHEHUM COs X = a, sin X = a, tg X =
a. YMeTb pelaTb TPUTOHOMETPUYECKUE YPAaBHEHHUS: JMHEWHBIE OTHOCUTENBHO CUHYCA,
KOCHHYCa, TAHI€Hca yriia (4ncia), CBOAALINeCs K KBaAPATHBIM U JPYTUM
areOpandeckuM YpaBHEHHUSIM I10CIIE 3aMEHbI HEU3BECTHOTO, CBOASIINECS K TPOCTEMH-
LIIMM TPUTOHOMETPUUYECKUM YpPaBHEHUSIM I10CIE Pa3jioKEHUsI Ha MHOXKHUTENH , PeliaTh
OJIHOPOJHBIE TPUTOHOMETPUYECKUE YPABHEHMUSI,

MTOKa3bIBaTh PELICHUS YPAaBHEHUI U HEPABEHCTB HAa €AMHUYHON OKPYXHOCTH.
[IpuMeHATH Bce N3yUEHHBIE CBOMCTBA M CITOCOOBI PELICHUsS TPUTOHOMETPUYECKUX
YpaBHEHUI U HEPABEHCTB MPH PEIICHUH MPUKIATHBIX 3a7a4

co0JIr01aTh Ha YPOKE OOIENPUHATHIE HOPMBI ITOBEICHHs, TPaBUiIa OOIIEHHUS CO
CTapUIMMHU (IIeJarornyecKuMu pabOTHUKaMH) U CBEPCTHUKAMHU (00y4YaroLuMuUcs),
MPUHIUIB YIeOHON AUCIUIUIMHBI U CAMOOPTaHU3alluu;

aHAJIM3UPOBATH MOJIYYaeMYyIO Ha YPOKE COIMAIBHO 3HAYMMYIO HH(OPMALIUIO ,
WHUIMAPOBATH €€ 00CyXkJIeHne, (GopMyInpoBaTh CBOE K HEH OTHOIICHHE

[IpeoOpaszoBanue
TPUTOHOMETPUUECKUX
BBIpaXEHUN

12

[IpoBoauTs npeoOpa3zoBaHKsi TPUTOHOMETPUUECKHUX BBIPAKEHHH C HCIOJIb30BaHUEM
pa3nUYHBIX (HOPMYI | IPUMEHSTH MPU MPeoOPa30BaHUSAX U BEIUHUCICHHUSIX (POPMYIIBI
CBSI3U TPUTOHOMETPHUUECKUX (PYHKITUH yIJIOB a U —a, GOPMYJIBI CIOKEHUS ,(OPMYIIbI
JIBOWHBIX U IOJIOBUHHBIX YIJI0B, ()OPMYIIbI IPUBEAEHUS, HOPMYIIBI CyMMBI U Pa3HOCTH
CHHYCOB, CYMMBI ¥l pa3HOCTH KOCHHYCOB.

Hcnonb3oBath (OpMyIibl, COAepKaIie TPUTOHOMETPHUECKUE BHIPAKECHHUS, TS
BBITTOJIHEHUS] COOTBETCTBYIOIINX PACUETOB;




peoOpa3oBhIBaTh (POPMYIIBI, BBIpaXKasi OAHU TPUTOHOMETpUYECKHE (DYHKIIMH Yepe3
Apyrue, IPUMEHTH (OPMYJIbl TPUTOHOMETPHUH ISl PEIICHHS TPUKIIAIHBIX 3a/1a4;
BBIUUCIIATH 3HAUYEHUS BBIPAXKECHUH, CO/IeprKaliue 00paTHbIE TPUTOHOMETPHUUECKUE
byHKIMH;

pemaTh TPUrOHOMETPHUYECKIE YPAaBHEHHSI UCIIOJIb3Ys PA3INYHbIE CIIOCOOBI.
IpUOOpPETaTh ONBIT BEIECHHUS KOHCTPYKTUBHOT'O TUAJIOra ¥ B3aUMOJICHCTBHS C JPYyTHMHU
00y4aromyMHUCs B XOZ€ MPUMEHSIEMBIX Ha YPOKE MHTEIICKTYAIbHBIX UID, ;
JIMJAKTUYECKOTO TeaTpa, IUCKYCCHH, TPYNIIOBOW paOOTHI WK pabOTHI B Mapax;
MprOOpeTaTh COMATBFHO 3HAYUMBIH OTBIT COTPYIHHYECTBA U B3AUMHOM IIOMOIIIH B
xoze medcTBa MOTUBMPOBAHHBIX M APYJHPOBAHHBIX O0YYAIOMINXCS HAl HX
HEYCIEBAIOIIMMH OJHOKJIACCHUKAMY

IIpousBoanas
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[IpuBoauTh mpuUMeEpbl (YHKLIUN, SBISIOMIMXCS HEMPEPHIBHBIMU, HWMEIOLIUX
BEPTUKAIbHYIO, TO30HTAJIbHYIO aCUMIITOTY. 3alIUChIBaTh YPaBHEHHE KaKJOU U3 3TUX
ACUMIITOT.

Haxoauth cymmy 6eCKOHEUHO YOBIBAIOIEH T€OMETPUUYECKOMN MPOrpeccuu;
HaxoauTs MTHOBEHHYIO CKOPOCTh U3MEHEHUs (DYHKITUY;

BBIYUCIISITH TIPOU3BOIHBIE DJIEMEHTAPHBIX (PYHKIUH, TPUMEHSS TTpaBUila BBIYUCICHUS
MIPOU3BOHBIX;

Haxoauth Toukn MunnmyMma u Makcumyma ¢pyakuun. Haxoauts Hanbosmbiiee u
HauMeEHbIIIee 3HaUYeHUs! PYHKIIMH Ha OTPE3KeE.

Haxoauts yrinoBoit korhuimeHT kacateabHou K TpaduKy QyHKIUUA B TOUKE C
3aJJaHHOM aOCIIMCCOH Xg.

3anuchIBaTh ypaBHEHHE KacaTeabHOU K rpaduky QpyHKINHU, 3aJaHHOU B TOUYKE.
[TpuMeHSITh MPOU3BOAHYIO ISt TPUOTMKEHHBIX BRIYUCICHUN.

Haxoauth mpomMexyTku Bo3pacTaHus U yObiBaHus GyHKIMHU. JloKa3bIBaTh, 4YTO
3amanHast QyHKITUS Bo3pacTaeT (yObIBaeT) HAa yKa3aHHOM MPOMEKYTKE.

Haxoauths HanOosnpliee 1 HauMEHbIIIee 3HAYECHUS PYHKIIHH.

HaxoauTs BTOpYIO IPOU3BOJIHYIO M YCKOPEHHE IIPOLIECCA, OITMCBIBAEMOTO MPU
MOMOITA (POPMYJIBL.

HccnenoBaTh PyHKIMIO C TOMOIIBIO TPOU3BOIHON U CTPOUTH €€ TpaduK.
[IpuMeHsTh MPOU3BOIHYIO MPU PELICHUN T€OMETPUUECKHX , PU3NUECKUX U IPYTUX
3a1a4

coOJTr0/1aTh Ha YpOKE OOIICTIPUHSTHIC HOPMBI TTOBEACHUS, TIPaBUIa OOIICHHS CO
cTapIMHy (MeJarornyecCKuMu paOOTHUKAMHK) U CBEPCTHUKAMHU (00yUJaIOITUMUCS ),
MPUHIMIIBI Y4eOHOM TUCIUIUIMHBI M CaMOOPTaHU3alllH;




aHAJM3UPOBATh MOJTyYaeMyl0 Ha YpOKe COLMAIBHO 3HAUMMYI0 HH(POPMALIHUIO ,
WHUIMUPOBATH €e 00CcyxkIeHne, (HopMynupoBaTh CBOE K HEH OTHOIIICHUE

Kombunaropuka u
BEPOSITHOCTh

Pemrats npocreiimme KoOMOMHATOPHBIE 33/1a4K METOJIOM Tiepedopa, a TaKxKe ¢
HCIOJIb30BaHNEM U3BECTHBIX (hopMyIl, TpeyroybHuka [lackans;

BBIYUCTIATH KO3PPuImenTsl 6uHoma HeroToHa 10 (hopMylie U C HCIIOIb30BAaHHEM
TpeyronbHuka [lackans;

BBIUUCIIATH, B IPOCTEHIINX CIIy4asiX, BEPOSATHOCTU COOBITUI HA OCHOBE MOJICUETa Yncia
HCXOJIOB.

Hcnonb30BaTh NpruoOpETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM A€ATEIbHOCTU U
MTOBCETHEBHOM >KM3HU JIJIsl aHATN3a PEabHBIX YHCIIOBBIX JIAHHBIX, IPEICTABICHHBIX B
BUJIC TUarpaMM, rpaMKoB; aHATN3a

nH(OpPMAaLIUK CTATUCTUYECKOTO XapaKTepa.

prOOpeTaTh HABBIK CAMOCTOSTENILHOTO PEUICHUS TEOPETUIECKOM MPOOIEMBI, HABBIK
TeHepUPOBaHUA U 0POPMIIEHUSI COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEILHOTO OTHOILICHUS
K Yy>KUM HJI€SIM, HaBBIK MYOJIMYHOTO BBICTYIJICHUS Mepes ayAUTOpUEH,
apryMEHTHPOBAHMS U OTCTauBaHUs CBOEHM TOUKH 3PEHHUS B XOJI€ UCCIEA0BATEIbCKON U
MPOEKTHOM JESATEIbHOCTH

Tlosmopenue 3a xypc 10
Kaacca

Hcnonp30BaTh NpuoOpEeTECHHbBIE 3HAHUS U YMEHUS B IPAKTUYECKOH NeATETbHOCTH IS
peuieHus 3a/1a4 pasHoro YpoBHS CIOKHOCTH

Ha OCHOBE MaTepHualla U3y4eHHOT0 B Kypce MmaTteMaTtuku 10 kiacca.

MPUOOPETATh ONBIT BEAEHUS KOHCTPYKTHUBHOTO JUAJIOTa U B3aUMOAECUCTBUS C APYTUMU
o0yJaroImuMHCs B XO/€ IPUMEHSIEMbIX Ha YPOKE MHTEIUIEKTYaJIbHBIX UTD, ;
JTUIAKTUYECKOT 0 TeaTrpa, AUCKYCCUM, TpyNmoBoi paOoThl Wi pabOTHI B Mapax;
pUOOPETaTh COLMATBLHO 3HAUUMBIN ONBIT COTPYAHUYECTBA M B3aUMHO ITOMOIIHU B
xoJie medCcTBa MOTHUBUPOBAHHBIX U APYAUPOBAHHBIX 00YUAIOMIUXCS HAJ UX
HEYCIEBAIOIIMMU OTHOKIIACCHUKAMU ;

Hmozo no mooymio
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10

I'eomeTpus

11

Bsenenne B
CTEPEOMETPHIO

[lepeunciienrie 1 KOMMEHTUPOBAHUE OCHOBHBIX MOHATUN IJIAHUMETPUU U
cTrepeoMeTpuu; GOpMYyIUPOBAHNE U WILTIOCTPALINS aKCHOM INITAHUMETPUU U
CTEpEOMETPUN;

[lepeuncnsaTh U WILTIOCTPUPOBATH CLIOCOOBI 3aJaHUsI IPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

Pacnio3naBath Ha yepTexkax U B MOJEISAX IPOCTPAHCTBEHHbIE (PUTYPHI;

OMUCBIBATh B3AMMHOE PACIIOJIOKEHUE TOUEK, NMPSMBIX, INIOCKOCTEN C MOMOIIBI0 aKCHOM




CTEPEOMETPHH;
MPUMEHSTh aKCHOMBI TIPH PEIICHUH 3a]1ay.

COOIOATh HA YPOKE OOIIETTPUHSATHIC HOPMBI TTOBEICHUSI, TIPAaBHUIIa OOIICHHUS CO
CTapimuMH (MearorndeCKUMH pabOTHIUKAMH) U CBEPCTHUKAMH (00yUYaIOIIUMHUCS ),
MIPUHIIMITBI YIeOHOUM TUCIUTUTMHBI M CAMOOPTaHU3AIIHH;

aHAJIM3UPOBATh MOJTy4aeMYIO Ha YPOKE COIMAIbHO 3HAYMMYIO HH(POPMAIIHUIO ,
WHUIMUPOBATH €€ 00CyXKIeHne, (HopMynHpoBaTh CBOE K HEH OTHOIIICHUE

12

ITapamienbHOCTh NPSAMBIX
U IUIOCKOCTEN

18

OnuceIBaTh B3aMMHOE PACIIOJIOKEHHUE MIPSIMBIX, IPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;
pacro3HaBaTh Ha YE€PTEKaX U B MOJEIISIX MTapaJuIeIbHbIE, CKPEIUBAKOLIUECS U
[IEPECEKAIOIINECS IPSIMBIE;

HaxOJUTh YrOJl MEXAY IPSMBIMHU B IIPOCTPAHCTBE;

BBIIIOJIHATB YEPTEXK 110 YCIOBHIO 3a1a4H;

IIPUMEHATH OIIPEAEIICHHUs, IPU3HAKU U CBOMCTBA IIPU PELICHUH IPOCTEUINNX 3a/1aY;
CTPOUTH CEYEHUs TeTpadpa U MapalIeNICIUIIENA ITIOCKOCTBIO.

MPUOOPETATh OMBIT BEIECHUS KOHCTPYKTHUBHOTO JUAJIOTa U B3aUMOAEHCTBUS C APYTUMU
00yJaroImuMHUCs B XOJ€ MPUMEHSIEMbIX Ha YPOKE MHTEIJIEKTYaJIbHBIX UTD, ;
JUIAKTUYECKOT 0 TeaTrpa, AUCKYCCUM, TpyNIoBOW paOoThl MM pabOTHI B Mapax;
IpUOOpeTaTh COLMAIBLHO 3HAUUMBIH OMBIT COTPYAHUYECTBA M B3aUMHOM ITOMOIIIN B
xoJie medcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YYarOIIMXCS HaJ UX
HEYCIEBAIOIIMMU OJJTHOKJIACCHUKAMU ;

13

[leprieH UKy ISIPHOCTH
NPSMBIX U TUNIOCKOCTEH.

18

Pacro3naBath ¥ ONMUCHIBATH B3aUMHOE PACIIOIOKCHHE TIIOCKOCTEH B IPOCTPAHCTBE,
BBITIONTHSATH YEPTEXK MO YCIOBUIO 33/1a4H;

HaXOJIUTh HAKIIOHHYIO U €€ MPOCKITUIO, ONPEICIIATH PACCTOSTHHE OT TOYKH JI0
MJIOCKOCTH;

CTPOUTH JIMHEHHBIN yroJl ABYTPAHHOTO YTJIa, HAXOJAUTh €r0 BEJIMYNHY,

MIPUMEHSITh U3yUCHHBIE MPU3HAKN U CBOMCTBA MPU PEIICHUU 33]1a4.

COOJTFOIaTh HA YPOKE OOIIETTPUHATHIC HOPMBI ITOBEICHHUS, TIPABHIIA OOIICHUS CO
CTapIIMH (MeJarornyecCKuMu pabOTHUKAMHK) U CBEPCTHUKAMHU (00yUJaIOITUMUCS),
TIPUHIIMITEI YIeOHOM TUCITUTUTMHBI M CAMOOPTaHU3AIIHH;

aHAIM3UPOBATH MOTYYaeMYIO Ha YPOKE COIUAIBHO 3HAYNMYIO HH(OPMALIUIO ,
WHUIIMAPOBATH €€ 00CYKJIeHue, (GOpMyIMpoBaTh CBOE K HEH OTHOIICHUE

14

MHororpaHHuKH

11

OOBscHATH, Kakass (urypa Ha3bIBa€TCSI MHOTOIPAaHHHKOM U KaK Ha3bIBAIOTCS €r0
3JIEMEHTBI, KaKas Mpu3Ma Ha3bIBACTCA MPAMON, HAKJIOHHOW, MPaBHIIbHOM,
n300pakaTh MPU3MBbI HA PUCYHKE; OOBACHATH, YTO HA3bIBACTCA IUIOMIAIbIO TOJTHOM
(60KOBOI) TTOBEPXHOCTHU MPHU3MBI M IOKA3bIBAaTh TEOPEMY O TIJIOMIATH OOKOBOM




MOBEPXHOCTU TPSIMOI MPHU3MBI;

peuaTh 3aja4i Ha BBIUYMCIICHUE U 0KA3aTeIbCTBO,

CBSA3aHHBIC C IPU3MOM.

OOBACHATH, KAKOW MHOTOTPAaHHUK Ha3bIBACTCS MUPAMUJION U KaK Ha3bIBAIOTCS €€
AJIEMEHTBHI, YTO HA3BIBACTCA TUIOMIABIO MOIHOM (OOKOBOI) MOBEPXHOCTH MHUPAMUIBL;
OOBSCHATH, Kakas MUpaMHAa Ha3bIBACTCS MPABUIBHOM, JOKA3bIBATh YTBEPKACHUE O
CBOMCTBax €€ OOKOBBIX péOep M OOKOBBIX I'paHEH M TEOPEMY O TUIOIIA U OOKOBOM
MOBEPXHOCTH MPABUIILHON MUPaAMUIbI; OOBSICHATH, KAKOM MHOTOIPaHHUK Ha3bIBaeTCA
yCEUEHHOW NMUPAMUION U KaK HAa3bIBAIOTCS €€ JIEMEHTHI, JOKa3bIBATh

TEeopeMy O IUIOMmaal OOKOBOM MOBEPXHOCTU MPABUIBHON YCEUEHHOW MUpPaMUIBL;
pelmarh 3ajaud Ha BBIYMCIIEHHWE M JJOKA3aTEJIbCTBO, CBA3aHHbBIE C MMpPAMUAAMH, a
TaK)Ke 3a/1a4M Ha ITOCTPOEHUE CEYEHUI UpaMu] Ha YEPTExKe

MprOOpeTaTh HABBIK CAMOCTOSTEILHOTO PEUICHHUS TEOPETUIECKOM MPOOIEMBbI, HABBIK
TeHepUPOBaHUA U 0POPMIIEHHUSI COOCTBEHHBIX HI€H, HABBIK YBAXHUTEILHOTO OTHOIICHUS
K 4y)KHM HJI€SIM, HaBBIK TyOJIMYHOTO BBICTYIUICHUS TIEpE ayAUTOpUEH,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PEHUS B XOJI€ UCCIEA0BATEIbCKOUN U
MPOEKTHOM JESATEIbHOCTH

15

Bexkropsl B mpocTpaHCTBE

Ha monenu napanienenumneaa HaXoUTh COHANIPABIEHHBIE, TPOTHUBOIMOIOXKHO
HaIpaBJICHHBIC, PABHBIC U KOMIUIAHAPHBIC BEKTOPHI,

HaXOJUTh CYMMY U Pa3HOCTh BEKTOPOB, BBIPAXKATh OAMH U3 KOJUIMHEAPHBIX BEKTOPOB
yepes Ipyrowu;

BBITIONHSATH Pa3lI0KEeHHE BEKTOPA MO TPEM HEKOMITJIaHAPHBIM BEKTOpaM.

COOJTFOIaTh HA YPOKE OOIIETPUHATHIC HOPMBI ITOBEICHNS, TIPABHJIa OOIICHHS CO
CTapIIMHu (MeJarornyecCKuMu pabOTHUKAMHK) U CBEPCTHUKAMHU (00yUJaIOITUMUCS),
MIPUHIIMITEI YIeOHOM TUCITUTUTMHBI M CAMOOPTaHU3AIIHH;

aHAIIM3UPOBATH MOJTYYaeMYIO Ha YPOKE COIUAIBHO 3HAYNMYIO HH(OPMALIUIO ,
WHUIUUPOBATH €€ 00CYXIeHHe, (OpPMYITHpPOBATH CBOE K HEH OTHOIIICHHE

16

Tlosmopenue 3a xypc 10
Kaacca

Hcnonb3oBath mproOpeTeHHbIC 3HAHUS U YMEHUS B IPAKTHUECKOHN JeATeIbHOCTH IS
perieHus 3a/1a4 pa3HOTO YPOBHS CI0KHOCTH HAa OCHOBE MaTepuaia , U3y4eHHOTO B
Kypce matemaTuku 10 kiacca.

MpUOOpETaTh OMBIT BEJCHUS KOHCTPYKTUBHOTO JTMAJIOTa U B3aUMOJICUCTBUS C IPYTUMH
00yJaroIUMUCs B XOJ/I¢ TPUMEHSIEMBIX Ha YPOKE MHTEJUIEKTYalIbHBIX UTP, ;
TUIAKTUYECKOTO TeaTpa, IUCKYCCHH, TPYNIOBOM pabOTHI WM padOTHI B Mapax;
MpUOOpPETaTh CONMATHHO 3HAYUMBIN OTIBIT COTPYAHHUYECTBA U B3aUMHOM IMOMOIIU B
xoze 1ed)cTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YJAOIIMXCS HAJ X




HEYCIIEBAIOIIMMHU OJIHOKJIACCHUKAMU ;
17 | Umoeo no modynro 68 5
18 | UTOIO 204 14
TemaTuueckoe IJIAHUPOBAHME. MartemaTnka. 11 Kiacc
6 yacoB B Henenro, Bcero 204 gaca
Ne Coaepixanue KoanuectBo XapakTepucTHKA OCHOBHBIX BU/J0B J1eITEJIbHOCTH YYeHHKA KosnunuyectBo
n/n y4eOHOro Mmarepuasa 4acoB (Ha ypoBHe y4eOHBIX NeHCTBHU) KOHTPOJIbHBIX
pabot
MIaH | gaper
1 Anredpa u Hayasa
MaTeMaTH4ecKOro
aHaJIM3a
2 [ToBTOpEeHuE 9 Hcnonp30BaTh NpuoOpeTEHHbBIE 3HAHUS M YMEHUS B IPAKTUUECKOM NesTeTbHOCTH IS 1
pelIeHns 3a/1a4 pa3HOTo YPOBHS CIOKHOCTH Ha OCHOBE MaTepHalla , U3y4eHHOTO B
Kypce MatemaTtnku 10 kiacca.
co0JII0AaTh Ha YpOKe OOIIENPUHATHIE HOPMBI [TOBEIEHNUS, TIPaBUiia OOIIEHHUS CO
CTapIIUMHU (II€AArorHueCKUMH pabOTHUKAMHU) U CBEPCTHUKAMHU (00yJatoluMHucs),
MPUHLMITBI Y4eOHOM TUCHUIUIMHBI M CaMOOPTaHU3alllH;
aHAJIM3UPOBATh MOJyYaeMylo Ha ypOKe COLIMAIbHO 3HAUMMYI0 HH(POPMALIHUIO ,
WHUIMUPOBATH €e 00CcyXIeHue, (HopMynupoBaTh CBOE K HEH OTHOIIEHUE
3 MHorousieHbl! 10 Brimonuate apupmernyeckue AeWCTBUS, cOUeTast yCTHbIE U TMCbMEHHbBIE IPHEMBI, 1
MIPUMEHEHHE BBIUUCIUTEIbHBIX YCTPONUCTB, MOJIB30BAaTHCS OLIEHKON U MPUKUIKOHN Mpu
MPAKTUYECKHUX pacyueTax;
MPUMEHSATH OHSTHUS, CBSI3aHHBIE C AETMMOCTBIO LIEbIX YUCEN, IPU PELICHUN
MaTeMaTHYECKUX 3a]a4;
HaXOJUTh KOPHU MHOTOUWIEHOB C OJHOM MEPEMEHHOM, pacKiabIBaTh MHOIOYJICHBI HA
MHOXKHUTEIH;
pelaTh ypaBHEHHsI ¢ HOMOIIBIO TeopeMbl be3y, ymeTs mpuMeHsaTh cxemy ['opHepa




MpUOOPETaTh ONBIT BEIEHHS] KOHCTPYKTUBHOTO JUAJIOTa U B3aUMOJICHCTBHSA C IPYTUMHU
00yJaroIMMUCs B XOZ€ IPUMEHSAEMbIX Ha YPOKE MHTEIJIEKTYAJIbHBIX UID, ;
JMIAaKTUYECKOT0 TeaTpa, AUCKYCCHUM, IPYyNIIOBOW pabOThI WM pabOTHI B Mapax;
IPUOOPETaTh COLMAIBLHO 3HAYUMBIH ONBIT COTPYAHUYECTBA U B3aMMHOM [TOMOIIHU B
xojie 1medCcTBa MOTUBHPOBAHHBIX U APYIUPOBAHHBIX 00YUYAIOMIUXCS HAT UX
HEYCIEBAIOIIMMH OJJHOKIACCHUKAMU ;

CremneHu ¥ KOpHHU.
Crenensble (pyHKIUU
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Brrauciare KopHH, TpeoOpa3oBhIBATh BRIPAKECHHUS, COACPIKAIINE KOPHHU;

pelaTh uppaluOHAIbHBIE YPABHEHUS Pa3IMUHbIX BUIOB;

BBIUUCIISATH CTENIEHHU, IPe00pPa30BbIBATh BHIPAKEHUS, COJEPIKAIINE CTEIICHHY;

Ilo rpadukam creneHHbIX (GYHKIMHA (B 3aBUCHUMOCTH OT IIOKa3aTenis CTENEHH)
OIMCHIBATh X CBOMCTBA (MOHOTOHHOCTh, OTPAaHUYEHHOCTb, YETHOCTh, HEYETHOCTD).
Crpoutb cxeMaTHuecku Trpaduk cTeneHHOM (yHKIMM B  3aBUCUMOCTH  OT
MIPUHAJIEKHOCTH TOKa3aTelisd CTENEeHU (B aHAIMTUYECKOM 3alucu paccMaTpuBaeMOi
(GYyHKIMN) K OJHOMY M3 PacCMaTpUBAE€MbIX YMCJIOBBIX MHOXECTB (IIPU IOKa3aTelsX,
MpUHAIKAIIMX  MHOXECTBY  LI€JBIX YHCEN, TMpU JIOOBIX JAEHCTBUTEIbHBIX
II0KA3aTeNsAX ) ¥ IEPEUUCIIATh €€ CBOMCTBA.

[IpuBouTE mpUMEpHI CTENEHHBIX (QYHKIMHA (3alaHHBIX C MOMOIIBIO (OPMYJIBI WU
rpaduka), 00JaJAOUIMX 3aJaHHBIMH CBOWCTBAMM (HampuUMep, OTPaHMYEHHOCTH).
Pa3bsicHATH CMBICHT MEPEYUCICHHBIX CBOMCTB. AHAIM3UPOBATh NOBeACHUE (QYHKIIUNA Ha
Pa3IMYHBIX y4acTKax 00JaCTH OTpeleIeHusl.

PacrioznaBaTh paBHOCWJIBHBIE MPEOOpa3OBaHUs, MPeOOPa3OBaHUs, MPUBOJAALIUE K
YPaBHEHHUIO-CJIEICTBHUIO.

Pemrate npocreiimme nppanoHAIBHBIE YPAaBHEHHUS.

co0JIr01aTh Ha YPOKE OOIENPUHATHIE HOPMBI ITOBEICHHs, TPaBUiIa OOIIEHHUS CO
CTapUIMMH (ITeJarornyecKuMu pabOTHUKaMH) U CBEPCTHUKAMHU (00y4JarouMucs),
MPUHIUIB YIeOHON AUCIUIUIMHBI U CAMOOPTaHU3alluu;

aHAJIM3UPOBATh TMOJNYYaeMYI0 Ha YpPOKE COLMAIbHO 3HAUMMYIO HH(POpMAIHUIO
WHUIMAPOBATH €€ 00CyXkJIeHne, (GopMyInpoBaTh CBOE K HEH OTHOIICHHE

Tloka3zarenpHas u
norapudmmuueckas

byHKIUA
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ITo rpadukam mokazaTenbHONM (DYHKIIMHU ONMUCHIBaTh €€ CBONCTBA (MOHOTOHHOCTH,
OTPaHUYEHHOCTD).

[IpuBoUTH MpHUMEpHI MOKa3aTeIbHON (PYHKIMU (3a]aHHON C MOMOIIBIO (HOPMYJIBI
wn rpaduka), odnanaroiieil 3aJaHHBIMU CBOWCTBaMU (HAIPUMEP, OTPAHUYCHHOCTH).
Pa3bsACHATE CMBICI IEPEYNCIIEHHBIX CBOMCTB.

AHanu3upoBaTh TOBeAeHUE (QYHKIMN Ha Pa3IMYHBIX y4acTKaxX 00JIacTh
orpeziesIeHusl.




Pemate mpocreiiine nokasareibHbIC ypaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI.
Pemate moka3aTenbHBIE ypaBHEHUS METOJAMH Pa3JIOKEHHUS Ha MHOXKUTEIH, CIIOCOOOM
3aMEHbl HEM3BECTHOTO, C  HCIIOJIb30BAaHUEM CBOMCTB (DYHKIIMU, pelIaTh ypaBHEHHS,
CBOZSIINECS K KBAaJPATHBIM.

Pacnio3naBats rpaduku u cTpouTh rpaduK Moka3aTeabHONH (DYHKIMH, HCIOIb3YS

rpadoroCcTpOUTEINN, U3Y4aTh CBOMCTBA (PYHKIMH 1O rpaduKam.
Beimonuate  mpocteiimie  npeoOpa3oBaHUS  JOTapU(PMHUECKUX  BBIPAKEHUH ¢
UCIIOJIb30BAHUEM CBOMCTB JIOTapu(MOB, ¢ TOMOIIBIO (POPMYII IEPEXOA.

Ilo rpaduxy norapupmuueckoil (yHKIHMH ONUCHIBaTH €€ CBOWCTBA (MOHOTOHHOCTD,
OTrPaHUYEHHOCTB ).

[IpuBoauTh mpuMepbl JTorapupmMuieckord GyHKIUHU (3aJaHHOW C MOMOIIBI0 (HOPMYIIBI
uiu rpaduka), odinagaromel 3aJaHHBIMH CBOMCTBaMU (HANpUMEp, OTPAHUYEHHOCTH).
Pa3bsaCcHATH CMBICIT IEPEUNCIIEHHBIX CBOMCTB.

AHanM3UpoBaTh MOBEICHUE (PYHKIMNA HA PA3JIMYHBIX Y4acTKax 0OJACTH OMpeleeHus,
CpaBHMBAaThb CKOpOCTHM Bo3pacTtaHus (yOwiBanus) ¢yHkuuii. DopmMmynupoBarhb
oTpe/IeJICHUs TIEPEUYUCICHHBIX CBOMCTB.

Pemarn HpOCTGfIH.IHC JIOTapU(PMUUICCKHUEC YPABHCHU, J'IOl"apI/I(I)MI/I‘{eCKI/Ie HEpPaBCHCTBA U
nX cCUCTeMEl. PemnraTe JOTapU(PMUYCCKUEC YPABHCHUS PA3JIMYHBIMH MCTOAaMU.

PacrioznaBate rpaguku M CTpOUTh rpaduk Jorapu@Muueckod (QYHKIHMH, HCIONb3YS
rpadonocTpouTeny, Mu3ydaTb CBOMCTBa (QYHKUMU MO Trpapukam, (GopMyIHpoBaTh
TUIIOTE3bl O KOJMYECTBE KOpHEH YypaBHEHUH, cojepXalux JorapupMUUECcKyIo
(GYHKIIHIO, ¥ IPOBEPSTH UX.

[IpumensTh cBOMCTBA IorapuPpmMUUeckol (pyHKIMU MPU PELIEHUHN MPUKIAIHBIX 33aa4 U
3a/]1a4 MOBBIIIEHHOM CI0XKHOCTU

pUOOPETATh ONBIT BeIEHHUS] KOHCTPYKTUBHOTO JUAJIOTa U B3aUMOJICHCTBHS C IPYTUMHU
0o0OyyarolMMuUCs B X0J/i€ MIPUMEHSIEMbIX Ha YPOKE MHTEUIEKTYalIbHbIX UTp, ;
JMJIAaKTUYECKOr0 TeaTpa, JAUCKYCCUM, IpyNIoBON pabOThl WM pabOTHI B Mapax;
MpHOOpPETaTh COLMAIbHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIU B
xojie 1medcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00yUarOIIUXCS HAJl UX
HEYCIEBAIOIINMHU OJTHOKJIACCHUKAMH ;

[lepBooGpasnas u
MHTETpaj

12

Haxomuts mepBooOpa3Hyro B 00111eM BUJE MPU TTOMOIIX TaOIUIIBI TEPBOOOPA3HBIX,
BBIYUCIISITH TIEPBOOOPA3HBIE OT CYMMBI, Pa3HOCTH (DYHKIIHH, OT QYHKIIUH C
MHOXKHTENEM, ¢ QYHKIUH, HAXOUTh MIEPEMEIICHUE, CKOPOCTh U YCKOPEHHUE
nepBooOpasHylo;

BBIUMCIIATE  MHTerpai no Qopmyne HeroTona-JleitOnua,

BBIUUCIATL,  IUIOIIAAb KPUBOJIMHEWHOW Tpanenuu;




BBIYHCTISTH O0BEMBI TEll, pa0OTy MEPEMEHHON CHIIBI, HAXOIUTh IEHTP Macc Tejia IpH
MTOMOIIIY TIEPBOOOPA3HOM

COOIOATh HA YPOKE OOIIETTPUHSATHIC HOPMBI TTOBEICHUSI, TIPAaBHUIIa OOIICHHUS CO
CTapimuMH (MearorndeCKUMH pabOTHIUKAMH) U CBEPCTHUKAMH (00yUYaIOIIUMHUCS ),
MIPUHIIMITBI YIeOHOUM TUCIUTUTMHBI M CAMOOPTaHU3AIIHH;

aHAJIM3UPOBATh MOJTy4aeMYIO Ha YPOKE COIMAIbHO 3HAYMMYIO HH(POPMAIIHUIO ,
WHUIMUPOBATH €€ 00CyXKIeHne, (HopMynHpoBaTh CBOE K HEH OTHOIIICHUE

DJIEMEHTHI TEOpUHU
BEPOSATHOCTEN U
MaTeMaTU4YECKOU
CTaTHUCTUKHU

12

[IpuBOAUTE pUMEPHI CITyYalHBIX, JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH.
OnpenensTb U HaAXOAUTh CYMMY U IIPOU3BeJIeHUE cOObITUN. OnpenensiTe BEpOSTHOCTh
COOBITHS B KJIACCHYECKOM IMOHMMaHUM. HaXoIuTh BEpOSTHOCTb COOBITHS C
MCTOJIB30BaHUEM (HOPMYITT KOMOMHATOPUKHU, BEPOSITHOCTH CYMMBI IBYX
HECOBMECTHMBIX COOBITMH M BEPOSTHOCTb COOBITHS, IPOTHUBOIIOIOKHOIO TaHHOMY.
[IpuBOUTE IpUMEPHI HE3aBUCUMBIX COOBITHIA.

HaxoauTp BEpOSITHOCTh COBMECTHOT'O HACTYIUIEHUS JIBYX HE3aBUCHMBIX COOBITHIA.
HaxoauTh cTaTUCTHUECKYI0 BEPOSITHOCTH COOBITHI B OMBITE C OOJIBIIMM YHCIIOM B
HCIIBITAaHUU.

MpUOOpPETaTh HABBIK CAMOCTOATEIBHOTO PEIICHUS TEOPETUUECKON POOIEMBbI, HaBbIK
TeHepUpOBaHUs U 0OpMIIEHHS] COOCTBEHHBIX U1, HABBIK YBAKUTEIBHOTO OTHOIIEHUS
K Yy>KUM HJI€SIM, HaBBIK MYOJIMYHOTO BBICTYIUJICHUS MEpes ayAUTOpUEH,
apryMEHTUPOBAHUSA U OTCTAMBAHUsS CBOEH TOUKH 3PEHUS B XOJI€ UCCIIEA0BATEIBCKON U
MPOEKTHOM JESATEIbHOCTH

YpaBHeHUA U
HepaBeHCTBA. CUCTEMBI
YpaBHEHUU U
HEPaBEHCTB

25

Pemrate panmoHanbHble, IOKa3aTeNbHbIE U JJorapudMudyeckue ypaBHeHUs U
HEpaBEHCTBA, UPPALMOHAIILHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;
JIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA,

pelaTh TeKCTOBBIE 33JJa4l C TIOMOIIbIO COCTaBJICHUS YPaBHEHUN U HEPABEHCTB,
MHTEPIIPETUPYS PE3YJIBTAT C YIETOM OTPAHUUYEHUI YCIIOBUS 33/1a4H;

n300paxkaTh Ha KOOPJUHATHOM TUIOCKOCTH MHOKECTBA PELIEHUI YpaBHEHU U
HEPaBEHCTB C IBYMS IEPEMEHHBIMU M UX CUCTEM; HaXOAUTh MPUOIMKEHHBIE PEIIeHUS
YpaBHEHUH U UX CUCTEM, UCIIOJIb3YS IpaduuecKuil MEeTo;

pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHHEM IpapuuecKux
MpEeACTABICHUH, CBOMCTB (YHKITUN, TPOU3BOTHOM

co0JIr01aTh HA YPOKE OOIIENPUHSATHIE HOPMBI IOBEICHUS, ITpaBHUiIa OOILEHHS CO
CTapImuMH (TeJarOTHYECKUMH paOOTHIUKAMH) U CBEPCTHUKAMH (00yUJaIOIIUMHUCS),
MPUHIUIB YIeOHON AUCIUIUIMHBI U CAMOOPTaHU3allNN;

aHAJM3UPOBATh M10JyYAEMYI0 Ha YPOKE COLMAIbHO 3HAUUMYIO0 HHPOPMALIUIO ,




WHUIIMAPOBATH €€ 00CYXIeHue, (OpPMYIHPOBATh CBOE K HEH OTHOILIICHHE

Tlosmopenue 3a kypc 10-
11 xnacca

22

Hcnonp30BaTh NpHOOPETCHHBIC 3HAHUS M YMEHUS B IIPAKTUYECKOM JESITEIbHOCTH IS
pelIeHHs 3a/1a4 Pa3HOTO YPOBHS CJIOKHOCTH Ha OCHOBE MaTepHala , U3y4eHHOTo B
kypce matematuku 10-11 kmacca.

MPUOOPETATh OMBIT BEICHUS KOHCTPYKTHBHOTO TUAIOTA U B3AUMOJICHCTBHUS C APYTUMU
00y4aroImMMUCs B X0 MPUMEHSIEMbIX Ha YPOKE MHTEIICKTYAIbHBIX UID, ;
JTUIAKTHYECKOTO TeaTrpa, AWCKYCCHUH, TPYIIOBOW paboThl Wim paboThl B Mapax;
MPUOOPETATh COIMAILHO 3HAYUMBI OIBIT COTPYJAHUYECTBA M B3aMMHOM ITOMOIIH B
xoJie medcTBa MOTUBHPOBAHHBIX U APYAUPOBAHHBIX O0YJIAFOIIMXCS HAJ HX
HEYCICBAIOIIMMU OJJHOKJIACCHUKAMY

10

Hmozo no mooyno

136

11

I'eomerpus

12

[ToBTOpEHUE

Hcnonb3oBath mpuoOpeTeHHbIC 3HAHUS U YMEHUS B IPAKTHUECKOHN eATeIbHOCTH IS
pelIeHHs 3a/1a4 Pa3HOTO YPOBHS CIOKHOCTH Ha OCHOBE MaTepHalia , U3y4eHHOTO B
Kypce MatemaTtuku 10 knacca.

co0IIr01aTh Ha YPOKE OOIIENPUHSATHIE HOPMEI OBEICHHS, TPaBHUiIa OOIICHHUS CO
CTapuIMMH (MeJarornyecCKuMu pabOTHUKAMH) U CBEPCTHUKAMHU (00yUJaIOLTUMUCS),
MPUHIUIIB YI€OHON AUCITUTUIMHBI M CAMOOPTaHH3AIINN;

aHAIM3UPOBATH MOJTYYaeMYIO Ha YPOKE COIUANBHO 3HAYNMYIO HH(OPMALIUIO ,
WHUIIMAPOBATH €€ 00CYyXJIeHne, (GOopMyInpoBaTh CBOE K HEH OTHOIICHUE

13

Meron KoopauHAT B
MIPOCTPAHCTBE.
JIBuKeHUA

10

OOBACHATH, KaK BBOAUTCS NMPSMOYTOJIbHAs CUCTEMA KOOPAMHAT B IPOCTPAHCTBE, KaK
OTIPENIENIAIOTCS. KOOPIMHATHI TOUYKU U KaK OHU HA3bIBAIOTCS, KaK OTPEACISIIOTCS
KOOP/AMHATHI BEKTOPA;

(bopMyYIHPOBATH M TOKA3bIBATh YTBEPKACHUS: O KOOPIUHATAX CYMMBI H Pa3HOCTH JBYX
BEKTOPOB, O KOOPAMHATAX MPOU3BEACHUS BEKTOPA Ha YUCIIO, O CBA3U MEXTY
KOOpJMHATaMH BEKTOpa W KOOPAWHATAMH €T0 KOHIIA U HaJala;

BBIBOJMTH U MCIIOJIB30BaTh MIPU PELICHUH 33134 (POPMYIIbl KOOPAUHAT CEPETUHBI OT-
pe3Ka, IUTMHBI BEKTOPa M PACCTOSTHUS MEKIY ABYMS TOUKAMH ;

OOBACHATD, KaK ONpPENENSIETCs] YTOJI MEX]ly BEKTOpaMH; (GOpPMYIUPOBATh OMpeesieHIe
CKaJIIPHOTO TIPOM3BEIEHUS BEKTOPOB; (POPMYIIHPOBATH M TOKA3bIBATh YTBEPKICHUS O
€ro CBOICTBAX; OOBSACHATH, KAK BBIUMCIUTH YIOJl MEXIY IBYMS NPSMBIMHU,

a TaKKe yroJl MeX1y MPSIMON U IIIOCKOCTBIO, UCIIOIB3YSl BBIPAKCHHE CKaISIPHOTO
MIPOU3BECHUSI BEKTOPOB Yepe3 UX KOOPIUHATHI; IPUMEHSATh BEKTOPHO-KOOPAMHATHBIN
METOJI I PEIICHNN TeOMETPUIECKUX 3a1ad.

OOBACHATH, YTO TaKOE OTOOpaKEHHE IMPOCTPAHCTBA Ha ceOs M B KAKOM CIy4ae OHO




HA3bIBAETCS IBUKEHHUEM IPOCTPAHCTBA; OOBACHATH, UYTO TAKOE IICHTPATIbHAS
CUMMETpHUS, OCEBasi CHMMETPHSI, 36pKalIbHAsi CUMMETPHsI U IapajuleibHBIA IEPEHOC,
00OCHOBBIBATh YTBEPIKIECHHUS O TOM, YTO 3TH OTOOPAKEHHUS IPOCTPAHCTBA HA ce0s
SABJIAIOTCS IBWKCHUSAMU; NPUMEHATh [BIKEHUS IIPU PEIICHUN

r€OMETPUYECKHX 3a/1a4

IPUOOPETATh ONBIT BEJIEHHS KOHCTPYKTUBHOTO TUAJIOra U B3aUMOJEHCTBHS C IPYTUMHU
0o0OyyarolMuUCs B X0J/1€ IPUMEHSIEMbIX Ha YPOKE MHTEUIEKTYaJIbHbIX UIp, ;
JUJIAaKTUYECKOro TeaTpa, JAUCKYCCUM, I'pyNIoBOd pabOThl WiIM pabOThI B apax;
MpUOOPETaTh COMATBLHO 3HAYUMBIN OIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIH B
xojie 1medcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00yUarOIIUXCSl HAJl UX
HEYCIIEBAIOIIMMHU OJHOKIACCHUKAMM

14

[ununmp, KoHyc, map
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OOBACHATD, UTO TAKOE LMIMHAPUYECKAs IOBEPXHOCTh, €€ 00pa3yIolte U 0Ch, KaKoe
TCJIO HA3bIBACTCA HUJIMHAPOM U KaK HA3BIBAIOTCA €0 3JICMCHTHBI, KaK IMOJTYYHUTb
LWINHAP MYTEM BpaLCHUs IPSIMOYTOJIbHUKA;

n300paXkaTh IUIUHAP U €T0 CEYEHMsI MIIOCKOCTBIO, POXOASIIEH Yepe3 ocCh, U
IJIOCKOCTBIO, TIEPIEHANKYIISIPHON K OCH;

OOBSACHSITH, UTO MPUHUMAETCS 32 TUIOMIAh OOKOBOM MOBEPXHOCTH IUIIUHIPA, U
BBIBOJUTH (hOPMYJIbI AJISl BBIYMCICHUS OOKOBOM M TOJIHOM HMOBEPXHOCTEH LMIMHAPA;
pemaTh 3aja4r Ha BBIYUCIICHUEC U 1OKA3aTCIIbCTBO, CBA3AHHBIC C IUJIUHAPOM.
OOBACHATD, UTO TAKOE KOHMYECKAs IOBEPXHOCTh, €€ 00pa3yrolue, BepIInHa U OCh,
KaKO€ TeJIO Ha3bIBaeTCs KOHYCOM U KaK Ha3bIBAIOTCS €r0 AJIEMEHTHI, KaK MOJIYYUTh
KOHYC MMyTEM BpallleHHsI IPSIMOYTOJIbHOI0 TPEYTOJIbHUKA, H300paxaTh KOHYC U €ro
CEUEHHUs IUIOCKOCThIO, MPOXOJALIEH Yepe3 OCh, U INIOCKOCThIO, MEPIEHAUKYISIPHOMN K
ocH;

O6’I)${CH${TB, 4TO MPUHUMACTCA 34 IUIoIAaab 00KOBOI IMMOBEPXHOCTHU KOHYCA, U BLIBOAUTH
(GopMyJIBI IS BHIYUCIICHUS IO e OOKOBOM M TOJHOM MOBEPXHOCTEH KOHYCA;
O6T)$ICH$ITI), KaKO€ T€JIO Ha3bIBACTCA yCGLIéHHI)IM KOHYCOM M KaK €T0 IMOJTY4YHUThb

yTEM BpaIleHUs MPSIMOYTOJIbHON Tpaneluy, BBIBOAUTE (OPMYITY JUIS BBIYHUCIEHUS
ioniaau OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA;

pelaTh 3aa4y Ha BEIYMCIIEHUE U 10KA3aTENIbCTBO, CBA3aHHBIE C KOHYCOM U YCEUEHHBIM
KOHYCOM.

dopmynupoBaTh onpeaeacHus cepsl U Mapa, X HeHTpa, paguyca, T1aMeTpa;
HCCIIeI0BaTh B3aMHOE PACIIOIOKEHHE Cephl U IUNIOCKOCTH, (HOPMYIUPOBATh
OTpeJieNIeHUe KacaTelbHOU IUIOCKOCTH K cdepe, GopMyInpoBaTh U JOKa3bIBATh
TEOPEMBI O CBOMCTBE M MPU3HAKE KACcaTEeIbHOM MIOCKOCTH;




OOBSICHSITh, UTO IPUHUMACTCS 32 IJIOMIAAb C(hephl U KaK OHA BRIPAXKACTCS Yepe3 PAUyC
chepsr;

peliaTh MPOCThIE 3a/1a4d, B KOTOPBHIX (UTYPUPYIOT KOMOWMHAIIMN MHOTOTPaHHUKOB U
TEJI BPAILICHHUS.

COOIOAATh Ha YPOKE OOIIETTPUHSATHIC HOPMBI TTOBEICHUS, TIPaBHUIIa OOIICHHUS CO
CTapimuMH (MearorndyeCKUMH pabOTHIUKAMH) U CBEPCTHUKAMH (00yUYaIOIIUMHUCS ),
MIPUHIIMITEI YIeOHOM TUCITUTUTMHBI M CAMOOPTaHU3AIIHH;

aHAJIM3UPOBATh MOJTy4aCMYIO Ha YPOKE COIMATIBHO 3HAYUMYO HH(POPMAIIHIO ,
WHUIMUPOBATH €€ 00CykIeHrne, (HopMynupoBaTh CBOE K HEH OTHOIICHUE

15

OO0BEMBI TEN

15

OOBACHATH, KaK U3MEPSIOTCS 00bEMBI TeJl, (POPMYIHPOBATH OCHOBHBIE CBOMCTBA
00BEMOB M BBIBOJIUTH C HMX IMOMOIMIBIO (OpMYITy 00BbEMa MPSIMOYTOIEHOTO
napasJiesienumnesa

DopMyIMpOBaTh U JI0Ka3bIBaTh TEOPEMBI 00 00BEME NPSAMOM IPU3MBI U 00BEME
LUWINHAPA; pellaTh 3a/1a4M, CBI3aHHbIE C BEIUUCIEHUEM 00BEMOB 3THX Tel

BoeiBouTh nHTErpanbHyto (OpMyIly 171l BBIYUCIEHUS 00bEMOB TeJ U JI0Ka3bIBaTh C €€
MIOMOIIBIO TEOPEMbI 00 00BEME HAKIIOHHON MPU3MBL, 00 00bEME MUpPaMUAbI, 00
00bEMe KOHYyCa; BBIBOJAUTH (OPMYIIBI /I BBIYUCICHHUS O0BEMOB YyCEUEHHOM
MUPaMUIbl U YCEUEHHOTO KOHYCa,

peliaTth 3aa4u, CBA3aHHbIE C BBIYMCIEHUEM 00BbEMOB ATHX TeJ

dopmynupoBaTh U JOKa3bIBaTh TeOpeMy 00 00bEMeE 11apa U ¢ €€ HOMOILBIO BEIBOJUTD
dbopmyny momanu chepsl; pemiaTh 3agadd ¢ MPUMEHEHHUEM

(bopMys 00BEMOB PA3NTUYHBIX TEI

MpUOOpPETaTh HABBIK CAMOCTOATEIBHOTO PEIIEHUsI TEOPETHUECKOM MPOoOIeMbl, HaBBIK
TeHepUpOBaHUs M 0(OpMIIEHHSI COOCTBEHHBIX U1, HABBIK YBAKUTEIBHOTO OTHOIIEHUS
K 9y)KHM UJIesIM, HaBBIK ITyOJHMYHOTO BHICTYIUICHHS TIEPE]] Ay IUTOPHEH,
apryMEHTHPOBAaHUS M OTCTAaUBaHUS CBOEH TOUKH 3PEHUS B XOJI€ UCCIIE0BATENLCKON 1
MPOEKTHOM JESATEIbHOCTH

16

Ilosmopenue 3a xypc 10-
11 xnacca

23

Hcnonb30BaTh NpuoOpETEHHBIE 3HAHUS M YMEHUS B PAKTUYECKOM e TeNbHOCTH JUIS
peleHys 3a/1a4 Pa3HOro YpOBHS CIOXKHOCTH Ha OCHOBE MaTepHala , U3y4eHHOI O B
Kypce MatemaTtuku 10-11 knacca.

IPUOOPETATh ONBIT BEJEHHS] KOHCTPYKTUBHOIO JUAlora U B3aUMOJEHCTBUS C IPYTUMU
00y4aromuMHCs B XOJ€ MPUMEHSIEMbIX Ha YPOKE HMHTEIUICKTYalbHBIX UTD, ;
IUIAaKTUYECKOro TeaTpa, AUCKYCCHUM, IpyNIoBOH paOOThl WM PabOTHI B apax;
pUOOPETaTh COIMATBLHO 3HAYUMBIN ONBIT COTPYAHUYECTBA M B3aUMHOM ITOMOIIHU B
xojie 1medcTBa MOTUBUPOBAHHBIX U APYIUPOBAaHHbBIX 00yYarOIUXCs HAJ UX




HCYCIICBAOIIMMHN OJJHOKJIACCHHUKAMM ;

17

Hmoeo no moodynro

68
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HUTOI'O:

204




