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1. Ilnanupyembie pe3yJIbTAaThl 0CBOCHHUsI Y4eOHOI0 NpeaMeTa, Kypca

1.1 JIuyHOCTHBIE Pe3yJabTaThI.
JInuyHOCTHBIE pe3yabTaThl B c(hepe OTHOIIEHUIT 00y4arOIIUXCHA K cede, K CBOeMY 310POBbI0, K
MO3HAHMIO celsi:

— opueHTanus OOydYalolMXCs Ha JOCTHXKEHHE JIMYHOTO CYACThs, PEaTH3allii0 MMO3UTHUBHBIX

KU3HEHHBIX TEPCIEKTUB, HWHHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEAENICHUI0, CHOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIAHBI;

—  TOTOBHOCTH U CIIOCOOHOCTH 00ecneunTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO KU3Hb B IIPOLIecce
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEILHOCTH;

— TOTOBHOCTh H CIIOCOOHOCTh OOYYArOIIMXCS K OTCTAMBAHUIO JMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTb U CIHOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO IMMO3HUIMIO IO
OTHOIICHHUIO K OOIIECTBEHHO-MOJUTHYECKHUM COOBITHSM MPOILJIOTO W HACTOSIIEr0 Ha OCHOBE
OCO3HAHMS U OCMBICIIEHUS UICTOPHUH, TYXOBHBIX IEHHOCTEW U TOCTHKCHUM HAILIC CTPAHBbI;

—  HENPUATHE BPEIHBIX MPUBBIYCK: KYPEHUs, YIOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB.

JInyHOCTHBIE pe3yJbTaThl B cdepe oTHOmeHHMH oOydarommxcs kK Poccum kak k Poamne
(OreuyecTBY):
—  poccuiickas HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCUHCKOM HIGHTUYHOCTH B

HOJIUKYJIBTYPHOM COLIUYME, YYBCTBO IPHYACTHOCTH K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCHICKOTO
Hapoza U cyapde Poccun, marpuoTusM, FOTOBHOCTB K CIIy:KeHUI0 OTeYeCTBY, €ro 3alluTe;

—  YBa)XXEHHUE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepes PonuHoi, ropaoctu 3a cBoi
Kpa#, cBO0 PonauHy, mpouuioe ¥ HacTosllee MHOIOHAlMOHAIBHOrO Haponxa Poccuu, yBakeHHe K

roCyJJapCTBEHHbIM cUMBOJIaM (rep0, ¢uiar, TMMH);

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4aI0IMXCS ¢ OKPY/KAOIUMH JIIOIbMH:
— HPaBCTBEHHOE CO3HAHME U TOBEACHUE HA OCHOBE YCBOCHHUs OOIIEUYEIOBEUECKUX LIEHHOCTEH,

TOJIEPAHTHOT'O CO3HAHMSI U MOBEJIEHUS B MOJUKYIBTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU
JUaJor ¢ JAPYTUMM JIIObMH, JIOCTUTaTh B HEM B3aUMOIIOHMMAHUs, HaXOAWUTh OOIIME LEeMu M
COTPYAHUYATH JJISl UX JTOCTHKEHHUS;

—  NpUHIATHE TYMAHUCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBAXXUTEIbHOE U JOOpOXKeIaTelbHOoe
OTHOIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CIIOCOOHOCTbH K CONEPEkKMBAHUIO U (POPMUPOBAHHME MO3UTUBHOIO OTHOIICHUS K JOASM, B TOM
yuciae K JMIAaM C OrPaHMYEHHBIMH BO3MOMKHOCTSIMH 3JI0pPOBbsI M WHBaJIUAaM; OepexHOe,
OTBETCTBEHHOE ¥ KOMIIETEHTHOE OTHOILIEHUE K PU3NYECKOMY U IICUXOJIOTHYECKOMY 3/I0POBBIO APYTUX
J0JIeH, yMEeHHe 0Ka3bIBaTh MEPBYIO MOMOIIIb;

—  (opmMHpOBaHUE BRIPa)KEHHOMN B TOBEIEHUN HPABCTBEHHOM MO3UIIMH, B TOM YHCIIE CIOCOOHOCTH

K CO3HATCIIbHOMY BBI60py 1106pa, HPAaBCTBCHHOI'O CO3HAHUA W IIOBCIACHUSA Ha OCHOBC YCBOCHHA



OOIIEeYEeTIOBEYECKMX IIEHHOCTEH W HPAaBCTBEHHBIX UYBCTB (YECTH, [OJTa, CIPABEIIHBOCTH,
MUJIOCEPIUS U IPYKETIO0Hs);

—  pa3BUTHE KOMIICTCHIMH COTPYAHHYECTBA CO CBEPCTHHUKAMH, JICTbMH MJIQJIIETO BO3PAcCTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO TIOJIE3HOH, YIeOHO-UCCIIeI0BATEIbCKON, TIPOSKTHOM 1

Apyrux BuJaax A€ATCIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4alOIUXCs K OKPYKaK0LeMy MUPY, *KHUBOI
NpHPOJe, Xy10KeCTBEHHOH KyJIbType:
—  MHUPOBO33pEHHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYMMOCTHU

HayKH, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHON MH(pOpManuen o
NEepPEeIOBBIX JOCTHIKEHUSX M OTKPBITUSAX MHUPOBOIH M OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUSAX 00 yCTpoicTBE MHpa 1 00IIEeCTBA;

—  TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCJIE CAMOOOpPA30BaHUIO, Ha MPOTSKEHUU
BCEHl JKU3HU; CO3HATEIBHOE OTHOUICHHWE K HEMPEPHIBHOMY OOpPA30BAaHMIO KAaK YCIOBHIO YCIICHTHOMN
npodecCHOHaIbHOM U 0OLIECTBEHHOW AEATEILHOCTH;

—  ACTETHYECKOE OTHOIICHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00YCTPOHCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOLIEHHS 00YUYAKOIIUXCS K TPYAY, B cepe cOHATBHO-
IKOHOMMYECKHX OTHOLICHHMIA:
—  yBaXEHHUE KO BCeM opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alTUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBII BBIOOp Oynymied mpodecchu Kak MyTh M CHOCO0 peanu3anuu COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

— TOTOBHOCTh OOyYarOIIUXCS K TPYAOBOH NPOPECCHOHATHHON MAEATENbHOCTH KaK K
BO3MOYXHOCTH YYaCTHs B PEIICHUN JITYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATLHBIX
npobiem;

—  TOTPEOHOCTh TPYAUTHCA, YBOKEHHWE K TPYAy U JIOASM TpyHAa, TPYAOBBIM JOCTHXKEHHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHE K pa3sHbIM BHIAM TPYIOBOM
NeSITeTbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XHBaHHIO, BKIIOYas OOyYe€HHE U BBINOJHEHHUE JOMAITHUX

00513aHHOCTEMA.

JIn4HOCTHBIE Pe3yJIbTAThI B cpepe Pu3nueckoro, NCUX0I0ru4ecKoro, COUAILHOr0 u
aKaJeMHU4YeCKOro 0J1aronoJryqus o0y4arommxcs:
—  (u3nuecKoe, SMOLMOHAIBHO-TICUX0JIOIHYECKOe, COLMANIbHOE Oaromnoiydyne o0yJaromuxcs B

KHU3HHU O6p8.30B3TCJ'ILHOfI opranu3anuu, OINYHICHHUC ACTbMH 0C30IMaCHOCTH M TICUXOJIOTHYECKOTO

koM(popTa, THPOPMAITMOHHOM 0€30MaCHOCTH.

1.1.1 JIuunocTHbIe pe3yabTaThl (13 [IporpamMMbl BoCIUTAHUS HIKOJIBI)
- OIIBIT ACJI, HAITPAaBJICHHBIX HA 3a60Ty 0 CBOEH CEMbLEC, POAHBIX U 6.]'II/I3KI/IX;
- pr;lOBOfI OIIBIT, OIIBIT Y4aCTHA B HpOI/I3BOIICTBCHHOI71 ITPAKTHUKE;



- OMBIT JIeJ1, HAIPABJICHHBIX HA I0Jb3Y CBOEMY POJHOMY I'OpPOJIY WJIM CEly, CTPAaHE B IIEJIOM,
OTIBIT IEATETHHOTO BEIPAKEHUS COOCTBEHHON TPaXIaHCKOW TTO3UIINH;

- OIIBIT NPUPOAOOXPAHHBIX JIEM;

- OIBIT Pa3PEUICHUS BO3HUKAIONUX KOH(MDINKTHBIX CUTYaIi B IIKOJIE, JOMA WM Ha YIUIIE;

- OTIBIT CAMOCTOSITENILHOTO MTPUOOPETEHNUS HOBBIX 3HAHUI, MPOBEACHUS HAYYHBIX UCCIICIOBAHUIA,
ONBIT IPOCKTHOM JIEATEIIbHOCTH;

- ONBIT WM3Y4YEHUs, 3aIUUTHl U BOCCTAHOBJICHUS KYJbTYPHOTO HACJIEIWs YEIOBEYECTBA, OIMBIT
CO3/1aHUS COOCTBEHHBIX IPOU3BEICHUH KYIbTYPHI, OTIBIT TBOPYECKOTO CAMOBBIPAKCHHS,

- OIBIT BEJICHUS 3J0POBOro o0pas3a >KU3HHU U 3a00ThI O 3/I0POBLE APYTUX JOJEH;

- OMBIT OKAa3aHWsI TOMOIIM OKPYXAIOIIUM, 3a00ThI O MAaNbIIIAX WU TOXHWIBIX JHOJISX,
BOJIOHTEPCKHII OIIBIT;

- ONIBIT CaMOIO3HAHUSA M CaMOAHAIM3a, ONBIT COLMAIbHO IIPUEMIIEMOIO CAMOBBIPAKECHUS U
caMopean3aluu.

1.2 MeranpeaMeTHbIE pPe3yabTaThl:

MeramnpeaMeTHbIe pe3yiIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl IIPEACTaBICHBI
TpeMs TpyIIaMHi YHUBEPCATbHBIX yueOHbIX AevicTBuil (YVY /).
1. PeryasiTuBHbIe yHMBepcaJibHbIe y4eOHbIe AeificTBUS

BbInyCKHHUK HAYYUTCS:
—  CaMOCTOSITEIbHO ONpEAENATh LIeNH, 3a/1aBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOYKHO

OTPEICTNTh, YTO 1EJIb TOCTUTHYTA;

—  OLICHHUBATh BO3MOJKHBIE MOCJEACTBHUS JOCTH)KCHHUSI IMOCTABJICHHON ILIENU B JEATEIHHOCTH,
COOCTBEHHOW J>KM3HM M >KU3HU OKPYXKAIOIIMX IFOJe, OCHOBBIBAsCh HAa COOOPaKEHUAX AITHKU U
MOpaH;

— CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OOpa30BaTEIIbHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYaIMsIX;

—  OIICHMBATh PECYPCHI, B TOM YHCIIE BpeMsl U APyrue HeMaTepuaibHble Pecypchl, HEOOXOJUMbIE
JUTSL TOCTUKEHUS TOCTaBICHHOM LIeIH;

— BBIOMpaTh TMyTh JOCTIDKCHHS 1I€7M, IUIAaHUPOBAaTh pEIIEHHWE TOCTaBJIEHHBIX 3ajad,
ONTUMU3UPYS MaTepUAIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;

—  OpraHu3oBBIBaTh AI(P(PEKTUBHBII TMOUCK PECcypcoB, HEOOXOIWMBIX HJS JOCTHXKEHUS
MOCTAaBJIEHHOM 11eNH;

— COIIOCTABJIATDH l'IOJ'IyLIeHHbH\/'I PE3YIbTAT ACATCIBHOCTHU C MOCTaBJICHHOM 3apaHeC LCIbIO.

2. Ilo3HaBaTe/IbHBbIC YHHBEPCaIbHbIE y4eOHbIE 1eHCTBUA
BbInyCKHUK Hay4YuTCH:
— HCKaTh U HaXOAMUTh OOOOIIEHHBIE CIIOCOOBI PELIeHMs 3a/ad, B TOM YHCIE, OCYIIECTBIAThH

pa3BepHYTHI WH(POPMAIMOHHBI TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE U
M03HaBaTeNbHbIE) 33/1a4H;
—  KPUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HH(DOPMAIIHIO C Pa3HBIX MO3UIINI, Paclio3HABAThH

1 GUKCUPOBATh IPOTUBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;



—  HUCHOJNB30BaTh pa3jMyYHble MOJEIbHO-CXEMaTHUYECKHE CpeACTBAa JUId  MPEACTaBIICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOIICHUM, a Tak)K€ MPOTUBOPEUUH, BBIIBIECHHBIX B MH()OPMALIMOHHBIX
HMCTOYHHKAX;

— HAaXOAWTh W MPUBOJUTH KPUTHUUYECKHUE APTYMEHTHI B OTHOIICHHH JICHCTBUU M CYXKJICHUM
JPYToro; CIIOKOWHO U pa3yMHO OTHOCUTHCS K KPUTUYECKUM 3aMEUaHUsIM B OTHOILIEHUU COOCTBEHHOTO
CYXJICHHSI, pacCCMAaTPUBATh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOAWTH 32 paMKH Yy4eOHOTO MpeaMeTa M OCYLIECTBISATH LIEJICHANPABICHHBIM TOUCK
BO3MOKHOCTEH Ul IIHPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS;

—  BBICTpauBaTh MHAMBHUAYAIbHYIO 00pa30BaTENIbHYIO TPACKTOPHUIO, YUYUTHIBAs OIPAHUYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHHUS;

— MCHSTHb U YACPIKUBATH PAa3HbIC ITO3UIIUU B [M03HABaTEIILHOM JACATCIIBHOCTH.

3. KomMmyHHKaTHBHbIE YHHBepCAJbHbIE YUeOHbIe JeiicTBUS

BbInyCKHUK HAay4YUTCH:
—  OCYIIECTBJISITH JIEJOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3pOCIBIMU (Kak

BHYTpHU 00pa30BaTeIbHOM OpraHu3aliy, TaK U 3a ee MpeaeaMu), o0MpaTh TapTHEPOB AJIs AETOBOU
KOMMYHHKAIIUM HCXOJ U3 COOOpa)KEHUH pe3ylbTaTUBHOCTH B3aWMOJCHUCTBUS, a HE JIMYHBIX
CHMIIaTHIL,

—  TIPY OCYUIECTBJIECHUU TPYIIIOBOM pabOThl OBITH KaK PYKOBOJIUTEIEM, TAK M YICHOM KOMaH/IbI B
pasHbIX PoJsiX (TeHepaTop uaeH, KPUTUK, UCIIOTHUTENb, BEICTYIAIOIINMA, SKCIIEPT U T.1.);

—  KOOPAMHHUPOBaTh M BBHINOJIHATH pabOTy B YCIOBHUSX pEAlbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

—  Pa3BEpHYTO, JIOTUYHO U TOYHO M3JIAraTh CBOKD TOUYKY 3PEHHUS C UCIOJIb30BAaHUEM aJIEKBATHBIX
(YCTHBIX ¥ MMCbMEHHBIX ) S3bIKOBBIX CPECTB;

—  pacmo3HaBaTh KOH(MIUKTOTEHHBIE CUTYallUHd U MPEIOTBpAIIaTh KOH(IUKTHI 10 UX aKTUBHOU
(ha3bl, BRICTpauBaTh JICJTIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, H30erast TMYHOCTHBIX OI[CHOYHBIX

CYXKJICHUU.

1.3 IIpeameTHbIE Pe3yJbTAThI:
1) chopMUPOBAaHHOCTH TNPEICTABICHUI O MaTeMaTHKE KaK YaCTH MUPOBOM KYJIbTYphl M O MECTe
MaTeMaTUKd B COBPEMEHHOM IMBWIM3AIMM, O CHOcOOax ONUCAaHUS HAa MAaTEMaTHYECKOM SI3bIKE
SIBJICHUI PEaJbHOTO MUPA;
2) chopMHpPOBAaHHOCTh TMPEACTABICHUN O MaTeMaTUYeCKUX TMOHATUSAX Kak O BaKHEHUIIMX
MaTEMaTHYECKUX MOJEIAX, MO3BOJISIONIMX OINUCHIBATh M M3ydaThb Pa3HbBIE NPOLECCHl M SBICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCMOMaTUYECKOTO IMOCTPOEHUSI MAaTEMaTUYECKUX TEOPUL;
3) BnajieHue METOAAMHU JI0KA3aTeNbCTB U aJIrOPUTMOB PEIIEHUS; YMEHUE UX NMPUMEHSTh, IPOBOIUTH
JI0Ka3aTeNIbHbBIE PACCYKACHHS B XO/I€ PEeLIEeHUs 3a1ay;
4) BnajeHue CTAaHIAPTHBIMH TpPUEMaMM pEIIEHUS pPALUMOHAIBHBIX W  HMPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUH U



HEPABEHCTB, UX CHCTEM; HCIOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE IJIA
IIOMCKA MMYTH PELICHUs] U WIUTIOCTPALMM PELICHNs] YPaBHEHUMN U HEPABEHCTB;
5) chopMUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX MOHATHSX, HACSIX U METOJIaX MaTeMaTHYECKOro

aHamn3a;

6) BiaieHue OCHOBHBIMU MOHATHIMH O TIOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax, UX
OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTH YMEHHS pACIIO3HABAaTh Ha YEpTEXKax, MOJCIIX H B
peaibHOM MUpE reoMeTpuieckue (GUrypbl; MPUMEHEHHE U3YYEHHBIX CBOMCTB FeOMETPUUYECKUX PUryp
1 GOPMYII [Tl PELICHUSI TEOMETPUUYECKHUX 3aJa4 M 3324 C MPAKTHUYECKUM COJICPKaHHEM;

7) cPOopMHUPOBAHHOCTH NPEJCTABICHUN O TMpoleccaX U SIBICHUAX, UMEIONIMX BEpPOATHOCTHBIN
XapakTep, O CTAaTHCTUYECKHX 3aKOHOMEPHOCTSX B PEATbHOM MHpPE, 00 OCHOBHBIX TOHSATHSIX
AJIEMEHTApHON TEOPUM BEPOSTHOCTEW; YMEHUW HAXOAUTh M OLEHUBATh BEPOSITHOCTH HACTYIJICHUS
COOBITHI B TPOCTEHININX MPAKTHYECKUX CUTYallUSIX M OCHOBHBIC XaPaKTCPUCTHKU CIYYAHBIX

BCIIMYHH;

8) BJIAICHUC HABbIKAMHU HCITIOJIb30BaHHM A I'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMM IIPpU pCUICHUHA 3a1a4.

1. BeinyckHuK MOJIY4YUT
Paszpen |. BbIyCKHUK HAYYUTCHA
BO3MOKHOCTh HAYYHUThHCHA
TpeGoBanus K pe3yJjbTaTam
10 kJyacc
AJITEBPA
Inemenmol meopuu | — CoOOIHO onepupoBath’ | — [Jocmuoicenue pe3yibmamos
MHOMHCECME U MOHSITUSIMHU: KOHE4HOoe | pazoena l;
MaAmMemMamuyecKoil MHOXECTBO, S9JICMCHT | — onepuposamao NOHsIMuUem
J102UKU MHOXECTBA, MMOJAMHOKECTBO, onpeoeneHus, OCHOBHLIMU BUOAMU
nepeceyeHre, OObEIUHEHHE WU onpeoeneHull, OCHOBHLIMU BUOAMU
Pa3HOCTh MHOYKECTB, YMCIIOBBIE |  meopem;
MHOXXECTBA Ha KOOPIAMHATHOMU | — nonumams cymbo KOCBEHHO020
IpsIMOM,  OTPE30K, HHTEpBal, ooxaszamenbcmea,
HOJYHHTEPBAJL, IIPOMEXYTOK C | — onepuposams NOHAMUAMU
BBIKOJIOTOH TOUKOH, |  cyemnoco u HecuemHnoco
rpaQuueckoe  TPEACTABICHUE |  yyodcecmea;
MHOKECTB Ha KOOPJIMHATHOM | _ npumensme Memod
TTIOCKOCTH, MaAmemMamuyeckou UHOYKyuu  OJis
— 3a/1aBatb MHOKECTBA | ppogedenus  paccyrcoeHuil u
HEPEINCICHUEM U\ Qoxazamenbcmeé u npu peuwieHuu
XapaKTePUCTHICCKIM 3a0au.
CBOHCTBOM; B noeceonesnou owcusnu u  npu
— OIIEpUpoOBaTh HOHATHAMU.: usyueHuu opyaux npeomemos:
YTBCPXKACHHC, OTPULARKE | — ycnonv3oeams meopemuxo-
YTBEPKIACHMA,  MCTHHHBIC W | ynooicecmeenHblll  A3bIK U A3bIK
JIOKHBIC YTBEPKIACHHUA, |  pocuku Ona  onucamusi peanbHbix

NpUYMHA, CJIEACTBHUE, YaCTHBIN
ciy4ail oOLIero yTBEpKIeHUs,
KOHTpIpUMED;

— [MPOBEPATH NPpUHATJICKHOCTD
9JICMCHTA MHOXCCTBY,
— HaXOJHWUTb MepeCcCUYCHUC u

00BbeIMHEHNE MHOMKECTB, B TOM
YHUCIIE MIPeICTaBICHHBIX
rpaudecKd  Ha  YHCIOBOU

npoyeccos u s18IeHull, npu peuleHul
3a0a4 Opy2ux yueOHvIX npeomemos

1 3}1605 ¥ ajiee: 3HaTh OINPEACIICHUE TIOHATHA, 3HaTh U YMETh 000CHOBBIBATh CBOﬁCTBa(HpMSHaKH, €CJIM OHHU eCTL) TIOHATHSA, XapaKTEPHU30BATh CBA3H C IPYTUMH MMOHATHSIMH,
TIPEICTaBIIsASA OAHO MOHATHUE KaK 4YaCTh LIEJIOCTHOTO KOMILIEKCA, UCTIOJIb30BATh MIOHATHUE U €TO CBOMCTBa pHU IPOBEACHUNA paccy)lc;[eHm?l, JI0Ka3aTeJIbCTB, PEIICHUU 3a/1aY.




1. BorinyckHuk NMOJIY4YUT
Pa3znen |. BbINyCKHUK HAYYUTCHA
BO3MOKHOCTh HAYYUTbCS
NpsAMOM M Ha KOOPAWMHATHOM
MJIOCKOCTH;
— MPOBOJUTH JTI0Ka3aTeIbHbIe
paccyxJIeHus Juisi 00OCHOBaHMSI
VUCTUHHOCTH YTBEPKICHUN.
B nosceonesnoii oicusnu u npu
uzyyeHuu Opyeux npeomemos.
— HCIOJIb30BaTh YUCJIOBBIE
MHOECTBA Ha KOOPAMHATHOM
IpsIMOM M Ha KOOPAMHATHOU
IJIOCKOCTH I ONHUCAHUsA
peabHBIX MPOLIECCOB u
SIBIICHHI,
— MPOBOJUTH JTIOKa3aTelIbHbIC
pacCyXJIeHUsT B  CHUTYalHsX
MOBCETHEBHOM  JKM3HU, TIPH
pelIeHUH 3aJad W3  JIPYrux
MIPEAMETOB
Yucna u eviparcenusn | — CBoOOIHO onepupoBaTh | — Jocmuoicenue pe3yibmamos
TTOHSATUSMH HaTypallbHOE | pa3zdena l;
4HCIIO, MHOXECTBO | — c860000HO ONEpUpo8amsd YUCI08bIMU
HaTypaJbHBIX  4HCCJ,  ICJIOC MHOMHCECMBAMU npu  peuteHuu
4uCIIO, MHOECTBO LEJIBIX 3a0ay;
ypces, OOBIKHOBEHHAs JpoOb, | — nonumams NpUyUHbl U OCHOBHDbIE
JeCATHYHAs Jpo0b, CMEIIAHHOE uoeu pacuupenus YUCTIOBbIX
YUCJIO, PAUUOHAIBHOE YHCIO, |  MHONCECME;
MHOXCCTBO PallMOHAIBHBIX | — gngdems OCHOBHBIMU NOHAMULMU
IMCE]I, HPPALHOHAIBHOC 19UCIIO, | meopuu Oerumocmu npu peuleHuu
KOpCHb CTCIICHU 0, | cmanoapmmueix 3a0au
ACUCTBUTEIIBHOC 5 THCTO, | — ymemv basosvie npedcmasienHus o
MHOXCCTBO ~ ACUCTBUTCIBHBIX | 4,z 05cecmee KOMNIEKCHBIX YUCEN;
qHCCIL, TFCOMCTPUHCCKAA | _ (en600H0 BbINOIHAMb
VHTCPNPCTANS  HATYPANBHBIX, | 1) 55c0ecmeennvle npeobpasoeanus
LeJIBIX, PAUMOHAIBHBIX, | 11112010 Mempuueckux,
ACUCTBUTCIBHBIX NCEI, Jloeapughmuyeckux, CMeneHHbIX
— MOHUMATh U OOBSICHATH Pa3HUILY sbipasicenul;
MCKILY TIOSHITHOHHON U _ gnaoemo popmynoii ounoma
HETO3UIIMOHHON CUCTEeMAMH | 1,000
3amucH quced, _ | — npumenamoe npu pewenuu 3adau
— TIEPEBOUTL  YMCIA M3 OFHOH | 10600y 0 aunelinom
CHUCTEMBl  3amuCh  (CHUCTEMBI npedcmasnenuu HOJ;
CHHMCIIEHHS) B IPYTYIO; — NPUMEHAMb NpU  peueHuu 3a0ay
— JIOKasplBaTh M WCMONB3OBATE | fymaiickyro meopemy 06
NPU3HAKH JCTUMOCTH CYMMBL H | ) n ymica:
MPOM3BEACHNS IPY BEIMONHEHUN |\ vonamp npu  pewsenuu  3a0au
BBIYHCIICHUN W PEIICHUU 3a]1a4; Manyio meopemy ®epua;

— BBINOJIHATH OKpYIJIEHUE
palOHAIbHBIX u
UPPALMOHAIBHBIX  YUCET  C

3aJlaHHOM TOYHOCTBIO,

— yMembyb 8bINOJHAMb 3aNUCHL YUCLA 6
NO3UYUOHHOU CUCMeMe CUUCTIeHUsL;

— NpUMeHAMb NpU peuleHuu 3a0ay
MeopemuKo-4uciogole  QYHKyuu.




1. BorinyckHuk NMOJIY4YUT
Pa3znen |. BbINyCKHUK HAYYUTCHA
BO3MOKHOCTh HAYYUTbCS
— CpaBHUBATb JICUCTBUTEIbHBIC yycio u  cymma  Oerumenell,
YKCJIa Pa3HBIMU CITIOCO0aMH; @yHxyuro Dilnepa;
— YIOPSII0YMBATH qucia, | — NPUMeHsAmb Npu  peuweHuu  3a0ay
3aIlCaHHBIC B BUNIE | YenHvle Opoou,

OOBIKHOBEHHOM M IECATAUYHON
IpoOu, 4Hclia, 3aluCaHHBIE C
HCIOJIb30BaHUEM
apuQMETHIECKOTO KBAJAPATHOTO
KOpHSI, KOPHEH cTeneHu OobIie
2;

— Haxoauth HOJl mu HOK pa3ubimMu
crocodaMy M HUCIOJIB30BaTh HX
[IPY PENIICHUU 33]1aY;

— BBIIOJIHATHL ~ BBIYUCIICHUS U
npeoOpa3oBaHMsl  BBIPAKECHHUI,
coJIepXKaluX JACHCTBUTEIbHBIC
YyuCcia, B TOM YHCJIE KOPHH
HATYypaJIbHBIX CTETICHEHH;

— BBINOJIHATH CTaHJAapTHBIE
TOK/IECTBEHHbBIE
npeoOpazoBaHus
TPUTOHOMETPUYECKHUX,

JOrapu(pMHUECKUX, CTEIEHHbIX,
VUPPALMOHAIBHBIX BBIPAXKCHUMH.

B nosceonesnoii owcusnu u npu
usyueHuu opyaux npeomemos:

— BBITIOJHATH u OOBSCHSTH
CpaBHEHHE pe3yJIbTaToB
BBIYHCIICHUH TPU  PEUICHUU
MPAKTUYCCKUX 3aJa4, B TOM
qrcIe PUOIKESHHBIX

BBIYMCIICHH, HCTIOJIb3YS Pa3HbIE
CrocoObl CpaBHEHMUI;

— 3aIKCHIBATh, CpaBHHBATH,
OKpPYTJIATH YHCJIOBBIC OJAaHHBIC
peanbHBIX BEJINYMH c
VICTIOJTb30BaHIEM pa3HbIX
CHCTEM U3MEPEHHS;

— COCTaBISATH W OLCHMBAThH
pasHbIMU crnoco0aMy YHCJIOBLIE
BBIDAKCHUSI  TIPH  PEUICHUH
NPaKTHYECKHUX 33]a4 U 3a[a4 W3
JPYTHX Y4E€OHBIX NMPEIMETOB

— NpUMEHAMb NPU peueHul 3a0ay Ha

MHO20YNIEHbL C OeliCMEUMebHbIMU
yenvimu Kosghghuyuenmamu;

— g1ademsv NOHAMUAMU NPUBOOUMbLL
HenpugooUMblil MHO20YIEH

u

u
u

NPUMEHAMb UX NPU peuleHUl 3a0a,
— NpUMeHAmMb NpU peuleHuu 3a0ay

Ocnognyro meopemy ancedpoi,

— NpUMeHAmMb NpU peuleHuu 3a0ay

npocmetivuiue
KOMNJIEKCHOU  NepemMeHHOU
2eomempuyieckue npeobpazoeanus

@yHuryuu
KaK

Ypasnenusa u
HepageHncmea

— CB0OOHO OIIEepPUPOBATH
HNOHATUSAMU: YpaBHCHHE,
HEpPaBEHCTBO,  PaBHOCHIIbHBIC
YpaBHEHMSI W  HEPABEHCTBA,
ypaBHEHUE, SBIIAIOIIEECS
CIIEIICTBUEM JpYyroro

— Jlocmuoicernue
pazoena l;

—c80000HO  onpeodenimy
8b10Upams Memoo
NOKA3AMeNbHbIX
Jlo2apugmuyeckux  ypasHeHutl

mun

pe3yiemamos

u

peuteHu

u
u




1. BorinyckHuk NMOJIY4YUT
Pa3znen |. BbINyCKHUK HAYYUTCHA
BO3MOKHOCTh HAYYHUThHCHA
YPaBHEHUH, YPaBHEHUS, | HepaseHcms, UppayuoOHaIbHbIX
pPaBHOCHUJIbHBIE Ha MHOMECTBE, | VPAaGHEeHul u Hepasencms,

paBHOCUJIBHBIE TIPE0Opa3OBaHUS
YPaBHEHU;

— pemiathb pasHbIe BU/IBI
YpaBHEHUH U HEPABEHCTB U HX
CUCTEM, APOOHO-pallMOHATbHBIC
U UppaloHaibHbIE;

— OBJIaJIETh OCHOBHBIMU THUIIAMU
MOKAa3aTeIbHBIX,
JorapupMUUECKUX,
UPPAIMOHATIBHBIX,  CTENEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJAMH UX
pelieHui U TMPUMEHATh UX MPHU
pEIICHUY 33]1aY;

— IOHUMAaTh CMBICTI TEOPEM O
PaBHOCUIIBHBIX u
HEPABHOCHJIBHBIX
npeoOpa3oBaHUAX ypaBHEHHUH U
YMETh UX JIOKa3bIBATH;

—BJIAJICTh METOJAMU  PCIICHUS
YpaBHEHUN, HEPABEHCTB M HX
CUCTEM, YMETh BBEIOMpATh METOJ
pelieHus 1 000CHOBBIBATH CBOM
BBIOOD;

— HCIIOJIB30BATh METO]T
WHTEPBAJIOB  JIISL  PCUICHUS
HEPaBeHCTB, B TOM YHUCIE
JPOOHO-PAIIMOHATIEHBIX u
BKJTFOUAIOIITUX B cebs
UPPAIMOHATILHBIC BEIPAKCHUS;

—BJIAJICTh PA3HBIMH  METOJaMHU
JI0Ka3aTeNbCTBA HEPABEHCTB;

—pemiath ypaBHEHHUS B IIENBIX
YHUCIIax;

—u300pakaTh ~ MHOXKECTBa  Ha
TJIOCKOCTH, 3a/laBaeMble
YpaBHCHUSIMH, HEPABEHCTBAMHU U
UX CUCTEMaMU;

— cBOOO/IHO
TOXKJICCTBEHHBIC
npeoOpa3oBaHus MPH PEUICHUH
YPAaBHEHUH U CUCTEM YpaBHEHUI

B nosceonesnoii owcuznu u npu
U3yueHuu opy2ux npeomemos.

— COCTaBJIATH u pemiarsb
ypaBHEHHS, HEPaBEHCTBA, WX
CUCTEMBI TPHU PEIICHUU 3aaad
JIPYTUX y4EOHBIX MPEAMETOB;

HUCIIOJIBb30BaTh

MPULOHOMEMPULECKUX YPABHEHU U
HEpPAgeHcma, Ux cucmem,

—80000HO  pewiamb  CUCTIEMbl
JIUHEUHBIX YPABHEHULL,

— pewiams OCHOBHbIE Mmunbl
VpasHenuli U HepageHcme - C
napamempamu,

— NpuMeHsAms Npu peuleHuu 3a0ay
Hepagencmea Kowu —
bynsaxoeckoeo, bepnynnu,

— umems npeocmasieHue 0

HEPABeHCMBAax Mexcoy CpeoOHUMU
cmeneHHbIMU




Pa3nen

|. BbIMyCKHMK HAYYHTCS

1. BorinyckHuk
BO3MOYKHOCTh HAYYUThHCHA

NMOJIyYUT

— BBIIIOJIHATH OLICHKY
IpaBJONONO0UsS  PE3YNbTATOB,
MOJIyYa€MBIX MPU  PELICHUU
pas3InYHbIX YpaBHEHUH,
HEPABEHCTB M MX CHUCTEM IIpH
peLeHnu 3aja4 Jpyrux
y4€OHBIX IIPEIMETOB;

— COCTaBJIATDH U pELIaTh ypaBHEHUS
U HEPaBEHCTBa C IapaMeTpaMu
IpU pEIIEHUU 3a7ad JApYrux
y4eOHBIX TIPEIMETOB;

— COCTaBJISTh ypaBHEHHE,
HEPABEHCTBO WJIM UX CHCTEMY,
OIKCHIBAOLIE peaIbHyIO
CUTYallUI0 WU HPUKIATHYIO
3ajauy, UHTEPIPETHPOBATH
IIOJIyYEHHBIE PE3YJIbTAThI;

— HWCIIOJIB30BAaTh  MPOTrpaMMHbIE
CpeacTBa npu pelieHuu
OTZIEJIBHBIX KJIACCOB YPaBHEHMMU
U HEPaBEHCTB

Dynkuyuu

— Bnanerts MMOHSATUSIMMU:
3aBHCHUMOCTh BEJIMYMH,
GyHKIMSI, apTYMEHT U 3HAYCHHUE
byHKIIMH, 00J1aCTh OMpeeNIeHus
51 MHOXECTBO 3HAYEHUI
dbyHK1MH, TpaduK 3aBUCUMOCTH,
rpadux GyHKIMH, HYyJU
byHKIIH, MIPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3pACTaHUE
Ha  4YHCIOBOM  IIPOMEXKYTKE,
yObIBaHUE Ha YU CJIOBOM
MPOMEXKYTKE, HauOoJblliee U
HaWMEHbIIIee 3HaUYeHNEe PYHKITUN
Ha  4YHCIOBOM  IIPOMEXKYTKE,
NepuoanyecKas byHKIIHS,
NepuoJ, YETHAas U HedYeTHas
(GYHKIIUHU; yMETh IPUMEHSTH 3TH
MOHSATHUS MIPU PEILLICHUH 3a/1a4;

—BJIQJIETh TIOHSATHUEM CTEIEHHAs
(GyHKIUS; CTPOUTH €€ rpaduk u
yMEeTh MPUMEHATh CBOMCTBa
CTEIEHHON GyHKIIMM  TIpH
pElIeHUH 33/1a4;

— BIIAJICTh MOHSITHSIMHI
MTOKa3aTeNbHas byHKIMS,
AKCIIOHEHTA; CTPOUTH ux
rpapuk ¥ yMETh MPUMEHSTH
CBONCTBA M0Ka3aTeJbHON
(GYHKIMY NIPU pelIeHUH 3a/1ay;

- ,HOCWZL[O!C@HM@ pes3yibmamos

paszoena I;

— glademov NOHAMUEM ACUMAMOMbL U
ymenio eco npUMeHsambs npu

peutenuu 3a0ay;
— npumeHsmb  Memoosl

pewerus

npocmetiwux — OughghepenyuanvbHbix

VDABHEHUll nepeoco U
nops0Ko8

6Mopoco




Pasznen

|. BbIMyCKHMK HAYYHTCS

1. BorinyckHuk
BO3MOYKHOCTh HAYYUThHCHA

NMOJIyYUT

— BIIAJICTh MOHSATHEM
norapupmMudeckas byHKIHS;
CTpoUTh €€ TrpaduKk Hu YMETb

IPUMEHSATh CcBOIicTBa
JorapupMHUIECKON byHKIIN
NP PEIICHUN 3a/1a4;

— BJIAJICTh MOHSATHAMHI

TPUTOHOMETPHUYECKUE (YHKIINU;
CTPOUTh MX IpadUKU U YMETb
[IPUMEHATH CBOMCTBA
TPUTOHOMETPUUYECKUX (YHKLUH
IIPU PEUICHNUH 33/1a4;

—BIIAJIETh TMOHATHEM oOpaTHas
GyHKUMSA;  NPUMEHATH  3TO
MOHATHE MPH PEIICHUH 3a7ay;

— IPUMEHSATH TPU PEUICHUU 3a]ad
CBOICTBAa (YHKIMH: YETHOCTH,
HEPUOJIUYHOCTb,

OTPaHUYECHHOCTH;
— IPUMEHSATH TPU PEUICHUU 33]1a4
npeoOpa3oBaHus rpadukoB
GbyHKUIHI;
— BIIQJICTh TOHATUSIMH YHCIIOBas
MOCIIE0BATEIHHOCTD,
apudmernyeckas u

reoMeTpHuecKas Iporpeccus;

— IPUMEHATh IPU PELICHUU 3ajay
CBOMCTBA U [IPU3HAKU
apudmMeTHIecKoi u
T€OMETPUYECKON MPOTPECCUM.

B nosceonesnoii orcusnu u npu
uzyueHuu  Opyeux  y4yeOHbIX
npeomemos:

—onpenensaTbh Mo rpadpukaMm U
UCTIONB30BaTh  JUIA  PEIICHUS
NOPUKIAJHBIX 3a7ay CBOWCTBA

peabHbIX IIPOLIECCOB u
3aBUCUMOCTeH (HambOosbplINe |
HauMEHbIINE 3HAYEeHMUS,
IIPOMEXYTKH  BO3pacTaHusl U
yObIBaHUS byHKINH,
IIPOMEXYTKH

3HAKONOCTOSIHCTBA, ACUMIITOTHI,
TOYKHU nepernda, nepuo v T.11.);
— UHTEPIPETUPOBATL CBOWCTBA B
KOHTEKCTE KOHKPETHOU
[IPaKTUYECKON CUTYALIUH;.
—ompenensaTh Mo rpadukam
MIPOCTEUIINE  XapPAKTEPUCTUKU
MIEPUOJUYECKUX IIPOLIECCOB B




1. BorinyckHuk NMOJIY4YUT
Pa3znen |. BbINyCKHUK HAYYUTCHA
BO3MOKHOCTh HAYYHUThHCHA
OMOJIOTHH, YKOHOMUKE, MY3bIKE,
paauocBsi3u U Jip. (aMILTUTYA,
MIePHOJT U T.11.)
TEOMETPUS
AKCHOMBI Brnaners reoMerpuueckumu | Muemo npeocmasieHue 06
cTepeoMeTpHH HNOHITUSIMM IIPU PELIEHUM 3a7a4 U | aKCUOMAMUYECKOM Memooe,
MIPOBEJICHUU MaTeMaTHYECKUX | 81adems noHsAmMuUeM
paccyxaeHui eeomempuieckue Mmecma moyex 8

B nosceonesnoti orcuznu u npu
uzyueHuy Opyeux npeomemos:

COOTHOCHTD a0CTpaKTHBIC
I‘eOMeTpI/I‘IeCKI/Ie IIOHATUSA nu
(bakThl c peaIbHBIMU
KN3HCHHBIMHA 0613 CKTaMHU )41
CUTYyalUsIMU;

HUCIOJIL30BaATh CBOMCTBaA
MPOCTPaHCTBEHHBIX
reOMETPHUECKUX  Guryp  Juis
peuieHust THITOBBIX 3amaq

MPAKTUYCCKOro COACPIKAHUS

npocmpancmee u ymems npUMeHsims
Ux 021 peuleHus 3a0a4

IMapanieJbHOCTH U
NneprneHINKyJIAPHOCTb
NPSIMBIX U
IJIOCKOCTEN.

OnepupoBaTh Ha 0230BOM YPOBHE
IIOHATUAMU . HapaJIJIGJII)HOCTI) 158
NEePHEHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEI;

HMETh MpEeJCTaBICHUE o
CKPCIIMBAIOIIUXCA TMPSIMBIX B
HpOCTpaHCTBe nu yMeTI) HaXOIUThb
YTOJ ¥ pacCTOSIHUE MEKY HUMU;
MIPUMEHSTD TEOPEMBIL o
HapaJ'IJ'IGJ'IBHOCTI/I pr[MI)IX nu
IJIOCKOCTEN B MPOCTPAHCTBE MPHU
pELIEHNH 3a/1ay;

YMETh IPUMEHATH apajuIENbHOE

POEKTHUPOBAHUE s
n3o0paxeHus Guryp;
yYMETh IPUMEHSATh

NEePIEHINKYISIPHOCTH TIPSIMOU U
IUIOCKOCTH TPH pEIIeHUH 33/1a4;
BIIAJIETh MOHATUSIMH
OpPTOTOHAJILHOE MPOEKTUPOBAHHE,
HAaKJIOHHBIE M WX TPOCKIIHH,
yMEThb MPHUMEHATh TEOpeMy O
TpeX MEepIeHANKYISIpax  Mph
pelleHnH 3a/1aY;

BJIAJICTh TIOHSTHSIMH PacCTOSIHHE
MEXIY ¢burypamu B

IIPOCTPAHCTBE, o0mui
IBYX
OpsSMBIX U
1704

MEPIEHIUKYIISIP
CKPELIUBAIOIINXCS

YMETb  NPUMEHSATH

IpH

Yumemv npumensmo 0ns  peuwenus
3a0ay ceolicmaa NAOCKUX u
O8YSPAHHBIX Y208,  MPEXSPAHHO2O
yena, meopemvl KOCUHYCO8 U CUHYCO8
0J151 MPexepanHHO2o yend

Ilpumensamo O pewenus 3a0au
2eomempuueckue  akmei,  eciu
VC08USL NPUMEHEHUSL 3A0anbl 8 AGHOU
Gopme;

pewiams 3a0ayu  HA HAXONCOEHUe
2e0MEMPULECKUX BeUYUH no

06pazyam uiu aneopumMmam;
NpUMeHsmb  Npu  peuleHuu  3a0auy
Gdopmyny paccmosinus om moyku 00
NIOCKOCMU;

denamo (8blHOCHbIE) niocKue
yepmedicu U3 PUCYHKOE O0ObEMHBIX
Queyp, 6 mom uucie pucosamv 6u0
ceepxy, cooky




Pa3nen

|. BbIMyCKHMK HAYYHTCS

1. BorinyckHuk
BO3MOYKHOCTh HAYYUThHCHA

NMOJIyYUT

pCILICHUH 33]1a4;

BJIAJICTh IMOHATHUEM YTOJl MEKIY
MPSIMON M TUIOCKOCTBIO U YMETh
OPUMEHSTh €ro MpH PEIICHUU
3ajay;

BJIAJICTh TIOHSATHSIMH JIBYTPAHHBIN
yroJl, yroj MEeXAY IUIOCKOCTSIMH,
NEPIICHIUKYIISPHBIC TUIOCKOCTH U
yMETh NPUMEHATh WX  TpU
pelIeHUH 3a/1a4

B noeceonesnoti orcuznu u npu
u3yueHuu opyaux npeomemos.
COCTaBIIATh C HCIIOJIb30BAaHHEM
CBOWCTB T'€OMETPUYECKUX (UTYD
MaTeMaTHYeCKue MOJACTH  JUIs
pelieHus 3a7ad MPaKTHYECKOTO
XapakTepa M 3a/1a4 M3 CMEKHBIX
JVCIIUATUINH, UCCIIEIOBATh
MOJTyYEHHBIC MOJICITH u
WHTEPIPETHPOBATH PE3YJIbTAT

MHOrorpaHHUKH.

Bnaners reOMETPUYECKUMU
HOHSTUAMM IIPU PELICHUM 3a7a4 U
IIPOBEICHUU MaTeMaTHYECKUX
pPacCyXIEHUM;

CaMOCTOSITENIBHO (HOPMYJIMPOBATh
ONpENCIEHUsI  T€OMETPUUYECKUX
¢buryp, BBIABUTATh THUIIOTE3Bl O
HOBBIX CBOMCTBAaX M IpHU3HAKaX

T€OMETPUYECKHUX buryp u
00OCHOBBIBaTh WJIM OIPOBEPraTh
HX, 000011aTh WJIN

KOHKPETU3UPOBATh Pe3ysIbTaThl HA
HOBBIX KJ1accax GUryp, mpoBOIUTH
B HECIIOKHBIX cirydasix
Kilaccupukauuo  ¢uryp 1o
pas3INYHBIM OCHOBAHUM;
UCCIIEIOBATh YEPTEKH, BKIIOUAs
KoMOuHanMu (Quryp, H3BIEKATh,
UHTEPIPETHPOBATH "
npeoOpa3oBbIBaTh MH(POPMALHIO,
NPEJICTaBJICHHYIO Ha YepPTekKax;
pelarh 3aJaud reoOMeTpUYECKOro

Collep’KaHHs, B TOM 4YHCIIE B
CUTyallusX, KOrja  ajJrOpuTM
pelieHuss He CcleyeT SBHO U3
ycIlIoBuS,

BBIMIOJHATh HEOOXOJIMMBIE  JUIA
peleHus 3a1aun
JOTIOJTHUTENIbHBIE  TIOCTPOEHUS,
HCCIIE0BATh BO3MO>KHOCTh

MpUMEHEHUs TeopeM u  (hopmyn

enaodemsw noHAmMUEM
nepneHOUKyIsIpHOE ceveHue NPUsMol U
yMemb NpUMeHsAmMb €20 Npu peuleHuu
3a0auy,

umemo npeocmasieHue 0
0601lICMEEHHOCU NPABUIbHBIX
MHO202PAHHUKOS,

671a0emb NOHAMUAMU YEHMPATIbHOE U
napanieibHoe  NpoeKmuposarue U
NpUMEHAMb UX NpU  HNOCMPOEHUU
ceueHull MHO202PAHHUKO8 MemOoo0oM
npoexkyuil;

uMemsv npedcmasiieHue 0 pazeepmie
MHO202PAHHUKA U

Kpamuatiuiem nymu Ha HO8epXHOCMU
MHO202PAHHUKA




Pa3nen

|. BbIMyCKHMK HAYYHTCS

1. BorinyckHuk
BO3MOYKHOCTh HAYYUThHCHA

NMOJIyYUT

JUISL peILICHNS 3a/1a4;

YMETh dbopmynupoBath u
JIOKa3bIBAaTh reOMETPUYECKHUE
YTBEP)KICHHUS;

BIIAJICTh HOHATHSAMH
CTEpPEOMETPUU: npu3Ma,
napasuleenuIesn, nMpaMuaa,
TETpasp;

UMETh Hpe/ICTaBICHUS 00
aKCMOMax  CTEPEOMETpUH |
CIICICTBUSX M3 HUX MU YMETh
OPUMEHATh WX TPH  PEIICHUH
3aaad;

yYMETh CTPOUTH CeUeHUs
MHOTOTPaHHHKOB c
HCIIOJIb30BAHUEM Pa3INYHBIX
METOJIOB, B TOM YHCJIE M METOJa
CIIC/IOB

11 kaace

MATEMATHYECKHUU AHAJIN3

Dnemenmot
MAMEMAMUYECKO20
ananuia

— Bnagets nousitueM OECKOHEYHO
yOBbIBafomasi  reoMeTphyYecKas
MPOrPeccusi U yMeTh IPUMEHSATh
ero MpH PEIICHUH 33/1ay;

— IPUMEHSATH JUISL PELICHUs 3a7ad
TEOPHIO MPEIETIOB;

— BIIAJICTh MOHATHSIMHU:
NpOU3BOIHAS (PYHKIIUH B TOUKE,
MPOU3BOIHAS (PYHKIINH;

— BBIYHCIIATH IPOMU3BOJIHBIE
DJIEMEHTApHBIX (PYHKIHHA W WX
KOMOMHAIIHIL;

—uccnenoBath  (QyHKIMM ~ Ha
MOHOTOHHOCTb U SKCTPEMYMBI;

— CTPOUTH TpauKu U MPUMEHSTh K
PELICHHIO 33/1a4, B TOM YHUCIIE C
napaMeTpoM;

— BJIaJICTh MOHSATHEM KacaTeiabHas
K rpaguky QyHKIMH U yMETh
OPUMEHATh €ro NpU pelIeHUH
3ajay;

— BIIAJICTh MTOHATHSIMHI
nepBooOpazHas byHKLIHS,
ONpEIETICHHBIN UHTETPa;

— IpUMEHATh Teopemy HproToHa—
JleiiOHUIIA U ee CIIEACTBUS IS
peIeHH s 3a/1a4.

B nosceonesnoii orcusnu u npu
uzyueHuu  Opyeux  y4yeOHbIX
npeomMemos.

- ﬂocmu:)fceﬂue pesyibmanios

pazoena I;

— C80DO0OHO 81a0emb CMAHOAPMHBLIM
annapamom — MamemamuyeckKo2o
aumanusa o BbIUUCTICHUS
NpoOU3BOOHLIX  (DYHKYuu  OOHOU

nepemeHHoU;
— C80000HO  NpUMeHAMb

annapam

Mamemamu4yeckoeo aHanu3a  OJis

uccne008anus Gdynxyuii u
nocmpoenus.  2paguxos, 6 mom
yucne UCCne008aHUs. Ha
BbINYKIOCHIb,

— onepuposamb NOHsIMuUeMm

nepeooopasHol  (QyHKyuu 0/

peulerus 3a0au;

— 0611a0emb OCHOBHbIMU CBEOCHUIMU
00 unmeepane Hotomona—Jletionuya
U e20 npoOCmetiuux NPUMEHEeHUsIX,

— onepuposamev 8  CMAHOAPMHBIX
CUMYayUusax npou3BoOHbIMU BbICULUX

nopsi0Kos,

— ymMemv NpuMeHsms Npu peuleHuu
3a0au  CBOUCMBA  HENpepbleHbIX

dynryuii;

— ymMemv NpuMeHsAmb Npu peuleHuu
3a0au meopemvl Betiepwumpacca,
— yMemb GbINOIHAMYb NPUOIUINCEHHBIE

8bIYUCTIEHUsL  (MemOoObl

peutenus




Pa3nen

|. BbIMyCKHMK HAYYHTCS

1. BorinyckHuk NMOJIY4YUT
BO3MOYKHOCTh HAYYUThHCHA

— pemiath MpUKJIaJHbIE 3aa4ul W3
owonoruu, (HU3UKH, XUMUH,
SKOHOMHKH u JPYTUX
IIPEIMETOB, CBSI3aHHBIC c
UCCIICIOBAaHHEM XapaKTCPUCTUK
IIPOIIECCOB;

— HMHTEPIPETUPOBATH
MOJTyYEHHBIC PE3YIbTAThI

VpasHeHul, BbIUUCTICHUS]
onpeoeneHH020 UHme2paia);

— yMemb NPUMEHAMb  NPUTONCEHUE
NPOU3BOOHOU U ONPEOesIeHHO20
ummezcpana K peuwleHuro  3aoau
ecmecmeo3HaHUsL,

— @1ademvb  NOHAMUAMU — BMOPAS
nPOU3B00HAS, BLINYKIOCb 2paPuKa
dynkyuu u  ymemo ucciredosamo
@DYHKYUIO HA BLINYKIOCHD

BEPOATHOCTH H CTATHCTHKA

Cmamucmuxa u meopus
tepoamuocmeii, 102uKa u
KOMOunamopuka

— OnepupoBatb OCHOBHBIMH
OnucaTeIbHbIMU
XapaKTepUCTUKAMU  YHCIOBOTO
Habopa, MOHATHEM TIeHepalibHas
COBOKYITHOCTb U BBIOOpKOW U3
Hee,;

— OIIEpUpOBATH HNOHATHSMMU:
4acToTa u BEPOSATHOCTD
coObITHS, cyMMma u
IIPOU3BEJICHUE  BEPOATHOCTEH,
BBIUUCIIATH BEPOATHOCTH

cOoOBITUI HAa OCHOBE IIOJICUETA
YKCJIa UICXO/0B;

— BJIAJIETh OCHOBHBIMU ITOHATUSAMU
KOMOMHATOPUKM U YMETh MX
IIPUMEHATH [IPU PELICHNN 33]a4;

—HUMeTb  TpejacTaBieHue o0
OCHOBaX TEOPUH BEPOATHOCTEH;

— UMETh IIPE/ICTABIICHHE 0
JUCKPETHBIX U HEIPEPBIBHBIX
CIIy4aHBIX BEJTMYNHAX 51
pacupeneneHusx, 0
HE3aBUCUMOCTH CIIy4alHBIX
BEJINYMH;

— UMETH IIPEICTABIICHUE 0
MaTE€MaTHYeCKOM OXHUJAHUU U
JUCIIEpCUn CIIy4alHBIX
BEJINYUH;

— UMETh IIPE/ICTABIICHHE 0

COBMCCTHBIX pacnpeaeneHHs[x
CIy4yalHBIX BEJIMYUH;

— MMOHUMATh CYTh 3aKOHA OOJBIINUX
Yucel W BBHIOOPOYHOTO METO/a
MU3MEPEHUS BEPOSATHOCTEH;

— UMETh MIpPE/ICTABICHHE 0
HOPMAJIbHOM PpAaCTpeeICHUN U
npuMepax HOPMAaJIbHO
pacnpeeNeHHbIX  CIyYalHbIX
BCJIMYNH;

— [ocmuoicenue pe3yibmamos
paszoena l;

— umemo npeocmasieHue 0
YEHMPAIbHOU npeoenbHou
meopeme;

— umemo npeocmasieHue 0
8b100POYHOM K03 puyuenme
KOppensyuu u TUHe Ol pecpeccuu;

— umemo npeocmasieHue 0
cmamucmuyeckux — eunomeszax —u
npoeepke CMamucmuyecKoll
eunomesl, 0 cmamucmuxe

Kpumepusi u ee yposHe 3HAYUMOCIU,

— umemv npedcmasiienue O C653U
IMAUPUYECKUX U  MeOPemUYecKux
pacnpeoeneHutl;

— umemo npeocmasieHue 0
KOOUpPOBAHUU, OBOUYHOU 3ANUCU,
080OUYHOM Oepese;

— 81ademb OCHOBHbIMU NOHSIMUAMU
meopuu 2pagos (epag, eepuiuna,
pebpo, cmeneHnb 8epuluHbl, NYyMsv 6
epage) u ymems npuMeHams ux npu
peuieHuu 3a0au,

— uUMemb npeodcmasierue 0 0epesbsx u
yMemv NpUMeHsimb Npu  peuleHuu
3a0au;

— 61a0emb NOHAMUEM CEA3HOCMb U
yMemb  NpuMeHsimb  KOMNOHEHMbl
CBAZHOCIU NPU PeUleHUU 3a0ay,

— yMemb OCYWecmenams nymu no
pebpam, 006x00bl pebep u GepuiuH

epadgha;

— umemso npeocmasieHue 00
IUNEPOBOM U 2AMUTLIMOHOBOM NYMU,
umemso npeocmasieHue 0

MpPYOHOCMU  3A0A4U  HAXOHCOEHUs.
2aMUILIMOHOBA NYMU;




Pa3nen

|. BbIMyCKHMK HAYYHTCS

1. BorinyckHuk
BO3MOYKHOCTh HAYYUThHCHA

NMOJIyYUT

— UMETh MpEJICTaBICHUE 0
KOPpEsIIIU CITy4aifHbIX
BEJIMYNH.

B nosceonesnoii owcusnu u npu
uzyuenuy opyeux npeomemos:
—BBIYUCIIATh WM OICHUBATh
BEPOATHOCTH coOBITHIA B

peanbHOU KHU3HU;

— BBIOMPATH METO/IBI ITOIXOJISAIIETO
MPEACTABICHUS H  00pabOTKH
JTAHHBIX

— 61a0emb NOHAMUAMU KOHEUHble U
cuemmuvle MHONCECmM8ad U yMemyb Ux
NPUMEHAMb NPU PeueHuU 3a0a4;

— ymemn NPUMEHAMD Memoo
MamemMamuyecKo UHOVKYUU,

— ymems NpUMEHAMb NpUHYUn
Lupuxne npu pewenuu 3a0au

Texcmosvie 3a0auu

— Pematp pasHbIe
MOBBIIICHHON TPYIHOCTH;

— aHaJTM3UPOBATh YCIOBUE 33/1a4H,
BBIOMpATh ONTUMAJIBHBIA METOJ
peIIeHUs 3a/1a4¥, paccMaTpUBast
pa3IyYHbIe METO/IbI;

— CTPOUTHh  MOJIETh
3a/1ayu, MIPOBOJIUTH
JIOKa3aTeNbHbIE  PACCYKICHHS
MIPY PEIICHUY 33]1a49H;

—pematb 3ajgadd, Tpeodyrolue
nepedopa BapuaHTOB, MPOBEPKU
YCIIOBUH, BHIOOPA ONITHMATILHOTO
pe3yInbTaTa;

— aHaJM3UPOBAThH u
UHTEPIPETHPOBATH MOTyUCHHBIC
pelleHrss B KOHTEKCTE YCJIOBUS
3aJla4d, BBIOUPATh PEIICHUs, HE
MPOTUBOpEYAIINE KOHTEKCTY;

—MEepeBOUTh  TMPU  PELICHUU
3a1auyu MH(pOpMAIMI0 U3 OJHOU
dbopMBI  3amUCH B JPYTYIO,
UCTIOJNIB3YS MPU HEOOXOIUMOCTH
CXeMbl, Tabmuibl, rpadukwy,
JUarpaMMBbl.

3a1a4un

pEeLICHUA

B nosceonesnoii owcusnu u npu
usyueHuu opyaux npeomemos:

— pelaTh NMpakTHYECKUE 3aJauu U
3aJ]auyl U3 JIPYTUX MPeIMETOB

— Jlocmuoicenue
pazoena |

pe3yibmamos

I'EOMETPUA

Tesia BpaleHus.

BHa}IeTB IIOHATUAMHA TCJ1a
BpaieHus (IWIMHIP, KOHYC, 1ap
u cdepa), UX CEUYCHHS M YMETh
OPUMEHSTh WX TMPH pPEUICHUH
3ajad;

BJIAACTH IMOHATUAMHN KACAaTCIIbHBIC
npsiMble M TUIOCKOCTH U yYMETh

Hmems npedcmasnenue 0 KOHUYECKUX
ceuenusx,

uMemb npedCmasieHue 0 Kacaujuxcsi
chepax u kombuHayuu men pawjerus
U ymMems NPUMEeHsIMb UX NPU peuieHuu
3a0auy;

NPpUMEHAmMb npu  peuleHuu 3a0ay




Pa3nen

|. BbIMyCKHMK HAYYHTCS

1. BorinyckHuk
BO3MOYKHOCTh HAYYUThHCHA

NMOJIyYUT

OPUMEHSTh U3 TPU PEUICHUH
3ajay;

UMETh MpeJICTaBICHUS 0
BITMCAHHBIX M OMHMCAaHHBIX cepax
U yYMEThb MPUMEHSITh UX IMpH
pEILICHUH 3a]a4;

UMETh IpeJICTaBICHNE 0
pasBepTKe IMJIUHApPAa U KOHYCa,
IUIONIA/IM TIOBEPXHOCTH LUIMHIIpA
U KOHYCa, yMETh HPUMEHSTH HX
IIPU PEIICHUH 3a/1aY;

yMeTh  pemarh  33Ja4d  Ha
KOMOMHAIIMM MHOTOTPAHHUKOB H
TEJ BPALCHHUS.

B nosceonesnoui ocusnu u npu
U3y4eHuu opy2ux npeomemos.
COCTaBISITh C HCIIOJIb30BAHUEM
CBOICTB TeoMEeTpUYECKUux (Quryp
MaTeMaTUYeCKue MOJeNH  JUId
pemieHust 3aaad  MPaKTUYECKOTrO
XapakTepa U 3aJad U3 CMEKHBIX
JVCIIUATUINH, HCCIIEIOBATh
MOJTy4YE€HHBIE MOJIEIH U
MHTEPIPETUPOBATH PE3yIbTAT

@opmyny paccmosiHus om mMouKu 00

nAOCKOCmuU,
811a0emb pazHbIMU CHOCODAMU 3A0aAHUS
NPSAMOU  YDAGHEHUAMU U YMemb
NPUMeHAMb NPU peueHuu 3a0ay;
NPUMEHAMb NpU  pPeuweHuu 3a0ay U
00KA3amenbCmee meopem GeKmopHblil
Memoo umMemoo KOOPOUHAM;

umems npeocmasienue 06 aAKCUOMAX

obvema, npUMeHAMb Gdopmynvl
06vemos NPAMOY201bHO20
napanieienuneod, npusmbvl u

nUpPamMuosl, mempa’aopa npu peuieHuu
3a0ay;

NPUMEHAMb meopembl 00 OMHOUEHUSIX
00beM08 npu peueHuu 3a0au,
NPUMEHAMb UHMe2Pail 015 8bIYUCICHUS
00veM08 U nogepxHocmel  mei
epawjeHusi,  BbIUUCIEHUs  NI0Waou
cpepuueckoco nosica u  obvema
wapoeozo ciosi,

uMems npeocmasieHue 0 0BUNCEHUSX 8
npocmpancmee: napanieibHoM
nepeHoce, CUMMemMpUuY OMHOCUMELbHO
naoCcKoCcmi, YEeHMPaIbHOU
cumMmempuu, nogopome
OMHOCUMENbHO  NPAMOU,  BUHMOBOMU
cumMMempuu, ymemv HPUMEHAMb UX
npu peulenuu 3a0a4;

uMemsv npeocmasieHue 0 NiIowaou
OPMO2OHANILHOU NPOEKYUU,

umemo npedcmasieHue 0
MpexepaHHoOM U MHO20CPAHHOM yaie U
NPUMEHAMb CBOUCMEA NAOCKUX V2llo8
MHO202PAHHO20 Yeld Npu peueHuu
3a0ay;

umemo npeocmasieHus 0
npeobpazosaruu nooobus,
2oMomemuy U ymems NPUMEHAMb UX
npu peulenuu 3a0a4,

yMemyb peulams 3a0ayu Ha NIOCKOCU
Memooamu cmepeomempuu,

yMemsb npumMeHams hopmyivl 06veMos
npu peweHuu 3a0a4

O0BeMBI TEI.

Bnanerp  moHsATHSMH  00beM,
00BbeMBl  MHOTOTPAHHHUKOB, TeI
BpallCHUsI U IPUMEHATh UX IpU
pelIeHny 3a1ad4;

MMETH IIPEICTABIICHUE O IUIOLIANN
chepsl U yMeTh NPUMEHATH €ro




1. BorinyckHuk NMOJIY4YUT

Pa3znen |. BbINyCKHUK HAYYUTCHA
BO3MOKHOCTb HAYYUThCH

IIpU pEIICHUH 3a/1a4;

MMETh IPEJCTABIEHNE O M0A00MH
B IIPOCTPAHCTBE U YMETh peularh
3aJ]aud HA OTHOIIIEHUE 0OHEMOB H
Iomanaeu MOBEPXHOCTEH
no100HBIX uryp.

B nosceonesnoti orcuznu u npu
uzyuenuy opyeux npeomemos:

COOTHOCHTD a0CTpaKTHBIC
I‘eOMeTpI/I‘IeCKI/Ie IIOHATUSA nu
(bakThl c peaIbHBIMU
KN3HCHHBIMUA 0613 CKTaMHU )41
CUTYalIUSIMU;

HUCIOJIb30BaTh CBOMCTBA
MPOCTPaHCTBEHHBIX
reOMETPHUECKUX  Guryp  Juis
peuieHust THITOBBIX 3amaq
MPAKTUYECKOTO COJICPIKAHUS;
COOTHOCHTD IUIOIIA N

MOBEPXHOCTEN TEJ OJMHAKOBOM
(bopMBI pazIMUHOrO pa3Mepa;
COOTHOCUTH  O0BEMBI  COCYJIOB
OJIMHAKOBOM (OPMBI PA3IUYHOTO
pasmepa;

oLleHUBaTh (HOpMYy NPABUIBHOTO
MHOIOTpaHHHKAa TIOCJ€ CIIUJIOB,
Cpe3oB M T.I. (OompeaensTh
KOJIMYECTBO BEpIIUH, pebep
rpaHei IIOJIyYEHHBIX
MHOTOTPaHHHUKOB);

COCTaBIATh C HCIIOJIB30BAHHEM
CBOICTB TeOMEeTpUYECKUX (QUryp
MaTEMaTUYECKUEe MOJENH  JUId
pemieHuss 3afad MPaKTUYECKOTro
XapakTepa M 3ajad U3 CMEKHBIX
JTUCIUILINH, HCCIIEI0BATh
MIOJIy4YE€HHBIE MOJIEH U
MHTEPIPETUPOBATH PE3YNbTAT

BexkTopbl HCIIOJIb30BaTh CKaJIsIpHOE

KOOPIAHHATHI B MPOM3BEJICHNE  BEKTOPOB  IPHU

NMPOCTPAHCTBE. pelIeHnu 3a1aq Jocmuoicenue pezynomamos pasoena
J{BH2KEHU . MIPUMEHSITh YpaBHEHUE IiockoctH, | 1]

bopMyy  pacCcTOSIHUA — MEXAY | 3a0a8amv Npamyio 8 NpOCMpaHCmee;
TOYKaMH, ypaBHEHUE ChEpBl TIPH | HAXO0OUMb PACCMOAHUE OM MOUKU 00

pelIeHuu 3a/1ay; NJIOCKOCMU 8 cucmeme KOOpOUHam,
MPUMEHITh BEKTOPbl U METOJ| | HAX00UmMb PACCMOSHUE MENCOY
KOOpJAWHAT B NPOCTPAHCTBE IPH | CKPEUUBAIOUUMUCS NPAMbIMU,
perieHuy 3a1a9 3A0aHHBIMU 8 CUCeMe KOOPOUHAM

B noeceonesnoti orcusnu u npu
U3yueHuu opy2ux npeomemaos.




1. BorinyckHuk NMOJIY4YUT

Pa3znen |. BbINyCKHUK HAYYUTCHA
BO3MOKHOCTb HAYYUThCH

COOTHOCHUTH a0CTpaKTHBIC
FEOMETPUUYECKHE  TOHATHS U
bakTbI c peatbHbIMU
JKU3HCHHBIMH ~ OOBEKTaMU |
CUTYyalUsIMU;

HCTIOJIB30BAaTh CBOICTBa
MIPOCTPAHCTBEHHBIX
reoMeTpuueckux  duryp  ans
penieHus THUIIOBBIX 3a1a4
MPaKTUYECKOr0 COACPKAHMUS;
COOTHOCHUTH IJI01a 1
IMOBEPXHOCTEN TeEJI OJUHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa.

2. Conep:xaHue y4eOHOIO mpeaMera, Kypca
bas3zoswiii yposens.

MATEMATHKA 10 kaacc (170 u)

Adareopa 102u

JIeMeHTbI TEOpUH MHOKECTB /| MaTeMaTH4ecKou JOTHUKH
(deficTBuTEbHBIE YKcIa 15 )

[lenpie W panuoHanbHbIE YHCHA.  J[eliCTBUTENBHBIE 4YHCIA. becKOHEYHO
yOBIBaroIasi TeoMeTpuuecKas nporpeccus. ApudMeTHUECKUN KOPEHb HATypalbHOMN
creneHu. CTENeHb ¢ pallMOHAIBLHBIM U JICCTBUTEIBHBIM MTOKA3aTEIISIMU.

dyukuuu (CTeneHHas, nokasarejibHasi, Jorapupmudeckasi pyHkuuua 394)

Crenennas ¢yukuus, e€ cBoiicTBa u rpaduk. BzaumMHo oOpaTHbie QyHKIUU.
PaBHOCHIIbHBIE YpaBHEHMS U HEpaBeHCTBA. MppalinoHallbHbIE YPaBHEHHUS.

[TokazaTenbHass ¢GyHKuus, €€ coiicTBa U rpaduk. IlokazarenbHble ypaBHEHHS.
[Toka3zaTenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTeNIbHbIX YPABHEHUN U HEPABEHCTB.

Jlorapugmel. CBoiicTBa norapudmoB. JlecsTHuHbIE U HaTypalibHbIE JOTapU(MBbI.
Jlorapupmuueckast pyHkuus, e€ cBorictBa u rpadpuk. Jlorapudmuueckue ypaBHEHHS.
Jlorapudmuyeckue HEpaBEHCTBA.

Yucaa u Boipaxenusi (Tpuronomerpuueckue gopmysibl 25 4)

Pannannas mepa yria. [IoBopoT Touku BOKpYyT Haudaja KoopauHat. OnpeseneHue
CUHYCa, KOCHHYyCa 1 TaHTeHca yria. 3HaKu CUHYCa, KOCUHYCa U TaHTeHCa. 3aBUCUMOCTh
MEXIy CHUHYCOM, KOCHHYCOM U TaHT€HCOM OJHOTO H TOTO K€ yIJa.
Tpuronomerpuueckue Toxxnecrtsa. CHHYC, KOCUHYC U TAHTEHC YTJIOB a 1 —a. DopMyIibl
cnoxenus. CUHYC, KOCUHYC W TaHT€HC NBOWHOTO yria. CHHYC, KOCHHYC W TaHTEHC
MOJIOBUHHOTO yria. @opmynsl npuBeneHus. CymMMa U pa3HoOCTh cMHYcOB. Cymma u
Pa3HOCTh KOCHHYCOB.




YpaBHeHnus u HepaBeHcTBa (Tpuronomerpnyeckne ypapuenus 164)

VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a. Pemienue
TPUTOHOMETPUYECKUX  YPaBHEHUM. IIpumepbl  pemieHHs  TPOCTEUIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB.

HNToroBoe noBTopeHue Kypca ajare0pbl u Hayaua anaau3a 10 kjaacca /4

[IpeoOpazoBaHune  palMOHAIbHBIX,  CTENEHHBIX,  HUPPAIMOHAIBHBIX U
norapudmMuueckux BbipakeHui. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKECHUH.
Pelienne TpUroHoMeTpU4eCKUX ypaBHEHUH. PelieHne nppaioHalbHbIX YPAaBHEHHM.
Pemenne nokasarenbHbIX U JOTapuMHUUECKUX ypaBHEHHM. Pelienne nmoka3areabHbIX
U JIorapu(PMUYECKUX HEPABEHCTB.

I'EOMETPUS 68u

IloBTOpEHUE /4

TpeyronpHuKH, KIaccu(UKaIs TPEYroJbHUKOB, 3aMe€4YaTeIbHbIEC JINHUN U TOYKU
B TpeyroJjibHUKe. PaBHOOEIpEHHBI U PAaBHOCTOPOHHHMI TPEYTOJIbHUKU MX CBOMCTBA.
OKpy»XHOCTb, BIHMCaHHas B TPEYTrOJbHUK, OKPYKHOCTb, OIIMCAHHAsA OKOJO
TpeyroJibHUKa. PaBeHCTBO U mo00K€e TpeyroabHUKOB. CpelHsAsl JIMHUS TPEYTrOJbHUKA.
[IpsiMmoyTONBbHBIE TPEYroJbHUKHU. TpUroHOMETpUuYecKHe (YHKUIUU OCTPBIX YIJIOB.
IInomans TpeyroyibHUKA.

YeTbIpEXyroJbHUKH, KIacCU(PUKAIIS YETHIPEXYTOJIBHUKOB, CBOMCTBA U PU3HAKU
napasuieJorpaMMa, NpsSMOYroJibHUKA, KBajpara, pomOa. Tpameuus, cpemHsst JTUHU
TpaIeLnu.

OKpy>KHOCTb, BIIMCAHHAs B YETBIPEXYTOIbHUK. OKPYKHOCTb, ONKCAHHAs OKOJIO
YETBIPEXYTOJbHUKA. POPMYJIBI IIJIOIIAIEN YETHIPEXYTOJIBHUKOB.

OKpy»XHOCTb. YTJIbI U OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO.

AKCHOMBI cTepeoMeTpuu 34

BBenenue 3u

[Ipenmer crepeomeTpun. AKCHOMBI cTepeoMeTpur. HekoTopble ciencrBus u3
aKCHOM.

Iapa/uieIbHOCTh M NEPNEHAUKYJISIPHOCTh MPAMbIX M ILI0CKOCTEiH 334

IMapajuteIbHOCTH NPSAMBIX U IJIOCKOCTE 164

[TapannenbHOCTh TPSAMBIX, NPSIMOM W IJIOCKOCTH (IMapajulelibHble MpsSIMbIE B
POCTPAHCTBE, IPU3HAK MNApAILIEILHOCTU MPSAMBIX B MpocTpaHcTBe). [lapamiensHOCTh
NpsSAMOM M IUIOCKOCTU. B3auMHOE pacrojoKeHue npsIMBIX B IIPOCTPAHCTBE.
CkpemmBaronigecs: mpsiMble. YTIBl C COHANpPaBJICHHBIMUA CTOpOHaMH. B3aumMmHoe
pacmoJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE. YTod MEXAy mnpsMmbiMu. llapannenbHbie
miaockoctu.  CBolicTBa mapajuieNibHbIX IIockocTer. Terpasap. [lapamnenenunen.
[TocTpoenue ceueHnii TeTpa’apa v napajuieIeuIeia.

IlepnieHAUKYJISIPHOCTH NPSAAMBIX U IUIOCKOCTeH 1749
[lepnenaukynspHple TMpsMble B MpocTpaHcTBe. [lapamnenbHbie TpsIMBbIE,



IIEPIICHIUKYJISIPHBIE K IUIOCKOCTH. [IpHM3HaK NEepNEeHIUKYJAPHOCTH IIPSAMOU H
IIOCKOCTHU. TeopeMa o nmpsAMou, NEPIECHINKYISIPHON IUNIOCKOCTU. PaccTosHne OT TOUKH
N0 TUIOCKOCTH. Teopema O TpEX NEPHNEHOUKYJAPAX. YIOJI MEXAYy IMpAMOU U
IJIOCKOCTBIO. JIByrpaHHbId yrodl. [Ipu3Hak NeprneHauKyIsIpHOCTH JABYX IUIOCKOCTEH.
[IpsamoyrosbHbIi mapamnenenuneq. TpéXxrpanHbii yroia. MHOTOrpaHHbIi yIroJl.

Muororpannuku 144

[lonarne mHororpanHuka. Ilpusma. I'eomerpuueckoe teno. Teopema Oitnepa.
[Tpusma. IIpoctpancrBennas teopema Iudaropa. [Tupamuaa. IpaBuibHas nupamuaa.
VYceuénnas nupamuga. lloctpoenne ceuenuit nupamu. CUMMETpUsL B IPOCTPAHCTBE.
[loHdATHE MNPaBUIBHOTO MHOTOIPaHHUKA. OJIEMEHTHl CHUMMETPUU MPABUIIBHBIX
MHOT'OTPaHHHUKOB.

3akl0unTebHOE OBTOPEeHHE Kypca reomerpun 10 kiaacca 11y
[TapannenbHOCTh NPAMBIX, NPSIMOMN U IIIOCKOCTH. [leprneHnuKyIsIpHOCTh NPSAMBIX,
IPSIMOWA M IUIOCKOCTH. Teopema 0 TpEX MEpHEeHAUKYIApax. YTOJI MEXKIY NPSIMBIMU.
Yron wMexnay mpsSAMOA W IUIOCKOCTBIO. /JIByrpanHslii yrois. IIpssMoyronbHbIM
napauenenunes. Muaororpansuku. [Ipusma. [Iupamuna.

MATEMATHKA 11 kaace (102 )

Auareopa 144

®ynknuu (Tpuronomerpudeckne pynkuuu 14yq)

OObnacTh omnpene’aeHuss 1 MHOXECTBO 3HAYCHUI TPUTOHOMETPUUECKUX (PYHKIIMA.
YETHOCTh, HEUETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpHUECKUX (pyHKuIMHA. CBOMCTBO
¢yHKkIMU Y = COS X u e€ rpaduk. 4 CoiicTBo (yHKIMH Y = Sin X 1 e€ rpaduk. CBoMCTBa
u rpaduku GyHkiui Yy =tg X u y = ctg X. OO6paTHbIe TpUroHOMETpUYECKUE QYHKITUH.

Martemaruyeckuii anaaus 49 y

IIpousBoaHasi u ee reoMeTpuuecKkuii cMbica 194

YucnoBele mnocnenoBareapHOCTH. [loHsATHE O mpenene MNocaeA0BaTEbHOCTH.
CyuiecTBoBaHUE Tpeaeaa MOHOTOHHOM OrpaHUYeHHOM nocieaoBaTeiabHocTH. [Ipenen
(YHKIMM, TOHATHE O HenpephlBHOCTH (yHKkuuu. I[lpupamienue aprymeHra W
npupamienue Gyuakuuu. [lonstue o mpousBoaHoi QyHkiuu. Ee reomerpudeckuii u
dusnueckuii cMmpicia. YpaBHeHHE KacaTtenbHOW K Tpaduxy ¢yukmuu. [IpaBuna
BBIUMCJICHHUSI  NPOU3BOJIHBIX  (CyMMBbI, MpOU3BEAEHHUSA, dYacTHOro). Tabiuna
POU3BOJHBIX OCHOBHBIX JJIEMEHTApHbIX (yHKIMI. Bbluucienue npou3BOJHBIX.
HuddepenunpoBanue cnoxuoit pynkuu. Juddepeniuporanre oopatHoit GyHKINH

IIpumMeHeHne NPOU3BOIHON K MCCIeA0BAHNIO QYHKUMIA 169

[Ipusnak Bo3pacranus (yObiBaHus) (yHkuuu. KpuTuueckue TOYKHM (PYHKIUU.
Makcumymbl U MUHUMYMBI QyHKIIMU. HanOonbiee 1 HauMeHbliee 3HaueHus QyHKIUN
Ha mpoMmexyTke. PeleHue 3amady Ha ONTHUMM3ALUIO C MOMOUIBIO MPOU3BOJIHOM.
Boinyknocts rpaduka (pyHkiuu, Touku mneperuba. VccnemoBanue GyHKUMH U




MOCTpOeHNE TPahUKOB C MPUMEHEHHEM TIPOU3BOTHOM.

IlepBooOpa3nas u unTerpan 144

ITepBooOpa3zHas. [IpaBuina  HaxoxaeHuss nepBooOpasHbix. [lmomaas
KPHUBOJIMHEMHON Tpaneuuu W uHTerpai. [IpruMeHeHue nmpom3BOAHOM M HMHTETpana K
PELICHUIO TPAKTUYECKUX 3a/a4.

BeposiTHOCTH M CTATHCTHKA 294

(Kom6unaTtopuka 104)

[TpaBuno npoussenenus. [lepectanoBku. Pazmenienusi. Couetanus u X CBOMCTBA.
®opmyna bunoma HproToHa.

DJieMeHThI TeopuH BeposiTHOcTel 119

CoOpitis. KomOunamust coOwituii. IIpoTHBOMONOKHOE COOBITHE. BeposTHOCTH
coObitusi.  Cnokenue  BeposiTHocTed. HeszaBucumbie  coObITHS.  YMHOXEHUE
BeposiTHocTel. CTaTucTUyeckasi BEpOSTHOCTb.

Crarucruka 84
Cny4vaitnbie BenuuuHsbl. LlenTpansubie TeHAeHIIMU. Mephl pazopoca.

3ak/I0YUTeIbHOE OBTOPEHHE NPU MOAT0TOBKE K UTOrOBOM ATTECTALMM 110
ajareope 10u

Pemenne npocTrerimx JMHENHBIX, KBAIPATHBIX, PAIIMOHAIBHBIX, TOKA3ATEIbHBIX
1 JJorapu(pMuUYeCcKX HEPaBEHCTB.

Urenue rpadukoB 3aBUCUMOCTEHN, MHTEpIIpETallsd HHPOPMAIIUH, TIPEICTABICHHOM
Ha HUX, YMEHHUE JieNiaTh BbIBOJbL. MHTepnperanus nHGpopMaluu, MpecTaBICHHON Ha
JarpaMmax M yMEHHUE JeJ1aTh BbIBOJbI.

['eomerpuyeckuii u GU3NIECKUN CMBICI TPOU3BOTHOM.

[IpumeneHnre mpou3BOAHON K UCCIEAOBAHUIO (DYHKIIHIA.

Pemenue 3anay Ha (BrKeHue. [[BMKeHNE NPOTKEHHBIX Tell. JIBUXKEHUE 110 BOJE.
CpenHsisi CKOpOCTh. 3a/1a4d Ha MPOU3BOAUTEIHHOCTD.

[IpakTueckue 3agauv Ha BbBIYMCIEHUE BeposiTHOCTEW. lIpocreitmme npaBuna n
(GbopMyJIbl BBIUUCICHUSI BEPOSITHOCTENY. YpaBHEHUS: KBaJpaTHbIC, UPPALIMOHABHEIE,
MoKa3aTtesibHbIe, Jorapu(MUIECKUe, TPUTOHOMETPUUECKHUE.

HepaBeHncTBa: kBajipaTHbie, TOKa3aTebHbIC, JJOTapu(PMUIECcKUe.

TEOMETPHUSA 684

Tena Bpamenns 164

Hunaunap, konyc u map 164

[Tonstne wmwmmaapa. Ilnomaaes noBepxHocT wwiIMHApa. lloHATHE KOHYcA.
[Tnomans moBepXxHOCTH KOHyca. Yceu€HHbli koHyc. Cdepa u map. Bzammnoe
pacnosioxkeHue cdepsl U MmiIockoctu. KacarenbHas miockocts kK cdepe. Ilmomans
cheprl. BzaummnHoe pacnosnoxenue cdepsl u  npamou. Cdepa, BOUCaHHAS B
UWIMHAPUYECKYI0 ToBepXHOCTh. Cdepa, BNHMcCaHHas B KOHMYECKYIO MOBEPXHOCTb.




CeueHns UUIMHAPUYECKON MOBEPXHOCTU. CeueHnss KOHUYECKON MTOBEPXHOCTH.

BeKTOpbI M KOOPAMHATEI B IPOCTPAHCTBE. /IBHKeHus. 214

BekTopsbl B npocTpancTBe 64

[Tonsitue BekTopa. PaBeHCTBO BeKTOpOB. (ClOXKEHHWE W BBIUMTAHHE BEKTOPOB.
CyMMa HECKOJBKHX BEKTOPOB. YMHOXEHHE BEKTOpa Ha uwucio. KomiaHapHsbie
BekTOphl.  [IpaBmiio  nmapaysmenenunena.  PasnoxkeHne  BekTopa IO TpEM
HEKOMIIJIAHAPHBIM BEKTOPaM.

MeToa KOOpAMHAT B pocTpaHcTBe. JIBukeHus 154

[IpssMoyroJyibHast cUCTEMa KOOpPAMHAT B MOpocTpaHcTBe. KoopIuWHATBI BEKTOpA.
CBsi3p MEXAY KOOPAMHATAMH BEKTOPOB U KOOpAMHATaMu Touek. [Ipocreitmue 3agaun
B KOOpAMHATaXx. YpaBHEHUE Cdepshl. Yron wMexay Bekropamu. CkasspHOe
MIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXIYy MNPSIMBIMH M IUIOCKOCTSMHU.
VYpaBHeHue miockoctu. LlenTpanbHas cummerpusa. OceBas CUMMETpPHs. 3epKaJIbHAS
cummeTtpus. [Tapannenshsliii nepenoc. [IpeodbpazoBanue mopo0usl.

O0bémbl Tea 174

[lonsitue 00bEMa. OOBEM mpsiMOyrosibHOro mnapamienenunena. OObEM NpsMO
npu3mbl. O0BEM uIuHApa. Berunciienne 00bEMOB Tell ¢ MOMOIbI0 HHTErpana. O0bEM
HaKJIOHHOM mpu3Mbl. O0BEM HakIOHHON Npu3Mbl. O0BEM nupamuibl. OObEM KOHYCA.
O0béM mapa. OOBEMBI 1IAPOBOTO CETMEHTA, IIAPOBOT0O CJIOS M IIAPOBOIO CEKTOpA.
[Tnomans chepsi.

3ak/I0YNTEeJIbHOE NOBTOPECHUE NPHU MOATOTOBKE K MTOrOBOM ATTECTALMM 110
reomerpuu 84

Pemenne 3amau mo rteme: «umuaap, ero snemeHThl. llnomanes moBepXHOCTH
uunuHApay; «Konyc, ero anemenTsl. [1nomans noBepxHoctu konyca»; «Cdepa u map,
ux snemeHThl. [lnomans cheprl nu 00bEM wapay; «llnomans NOBEPXHOCTH MPHU3MBI.
O0bEM npusmbDy; «O0BEM HMIMHAPA U KOHycay; «M3meHeHue miomaan U oobEma
durypel npu u3MeHeHMH €€ pa3mepoB»; «['eomerpus Ha KieTyaTol Oymarey,
«Tpeyronbauk»,  «llapamnenorpamm»,  «IIpsiMOyroibHUK,  KBaapar, poMO»,
«Tpaneuus», «OKpyKHOCTb U KPYI», «BIHCAHHBIE U OMIMCAHHBIE OKPY>KHOCTHY.

HanpaB/jieHusi NMPOEKTHOM JeATEJbHOCTH: WCCIEN0BATEIBCKOE, MPUKIIAIHOE,
TBOPYECKOE, UTPOBOE.




3. TemaTu4yeckoe JIAHNPOBAHME, B TOM YK CJIe ¢ Y4€TOM padoueil NporpaMMbl BOCIIMTAHNUS € YKA3aHUEM KOJIUYeCTBA
4acoB, OTBOJAUMbIX HA OCBAUBAHNE KAKI0N TeMbl

10 kace
Kou-Bo uacos TeMmbl Koa-Bo | (OcHOBHBIE BH/IBI IESITEIbHOCTH 00yYAIOIIMXCSI OcHOBHBIE
Hacos (Ha ypoBHe YHHBepPCAJIbHBIX YU4eOHBIX HanpaBJIeHUsI
AelCTBHIN) BOCIIMTATE/b
Pa3znen o
HOM
AeATeIbHOCTH
*
Yucia 1 BbIpaKeHUs 15 Jeiicmeumenvuvie uucna 15 Haxomute cymmy  OeckoHeYHO  yObIBarowlei B
I{espie 1 panMOHAJIBHBIC YUCTIA 2 reOMETPUYECKOMN MPOTrPECCUMU. [TepeBoaUTH | COOTBETCTBHU
JlelicTBUTENILHBIE YHCIIA 2 OECKOHEUHYIO NEPUOIUYECKYIO Ipo0b B | C Iporpammoi
beckoneuno yObiBarorias 2 OOBIKHOBEHHYIO JpO0b. BOCHUTAHUA
TreOMETPUYECKAsl IPOTPECCHUs [IpuBoauTH IpUMEpHI (1aBaTh OMpE/CIICHUE) IITKOJIBI
ApudmeTrdecKkuii KOpeHb 3 apuMeTHUECKUX KOPHEH HATypaIbHOU CTETICHH.
HATypaIbHON CTENEeHH [IpuMeHATh mnpaBwiIa JEWCTBUI C paJuKalIaMH,
CTerneHb C PalMOHAIBHBIM 1 BBIDQKCHUSIMU CO CTEMEHSAMH C pPalMOHAIbHBIM
JEHCTBUTETLHBIM 4 MoKa3aTesieM npu BBIYHCIICHUSIX u
MOKa3aTeISIMU npeoOpa3oBaHUSIX BBIPAKEHUN
Ypox 06001eHNs 1 1
CHUCTEMaTHU3alM1 3HaHUU
KonTponbhast padota Ne 1 1
«J1eMCTBUTENBHBIE YUCIIA)
DOyHKIHT 39 Cmenennan gyynxkyus 13 | Ilo rpadmkam CTeIeHHBIX (QYHKITHH (B 3aBUCUMOCTH B
Crenennas GpyHKIH, €€ 3 OT TIOKa3aTelsis CTENEHU) OMUCHIBATh MX CBOMCTBA | COOTBETCTBUU
CBOICTBa U Tpaduk (MOHOTOHHOCTH, OTPAHUYEHHOCT, C IPOTrpaMmoit
B3anMHo oOpatHble (yHKIMH 2 4ETHOCTb, HEUETHOCTD). BOCIIMTaHHUS
PaBHOCHIIbHBIE YPaBHEHUS U 5 CtpouTth CXeMaTH4YECKU TpadUK CTENEHHOMN IIIKOJIBI
HEPABEHCTBA (GYHKIIMM B 3aBUCHMOCTH OT TPUHAAJIC)KHOCTH
I/IppaHI/IOHaHBHBIC YpaBHEHHUS 4 II0Ka3aTeiisd CTCIICHU (B AHAIMTUYECKOM 3aITiCH
Ypok 06001eHuns u L paccmarpuBaeMoil  (DYHKIIMHM) K OJHOMY U3
CHCTEMATU3AIUH 3HAHUI paccMaTpuBaeMbIX YHCIIOBBIX MHOXECTB (TIpH
MOKAa3aTeNsIX, MPUHAISKAIUX MHOKECTBY LEIBIX
Yycell, IpU JIObIX EeHCTBUTENbHBIX MOKA3aTENsIX)
Kontponbhas pabora Ne 2 1 U MIEPEUUCIIATH €€ CBOKCTBA.

«CreneHHast QyHKIHS»

[IpuBoauT,  TpUMEpPHl  CTENECHHBIX  (QYHKIUN
(3aaHHBIX C MOMOIIBI0 (GopMyIsbl WK rpaduka),




o0najaromux 3aJaHHBIMU CBOMCTBaMU (HaIrpuMep,
OTPaHUYEHHOCTH). PazbsacHATH CMBICII
MePEYHCICHHBIX CBOWCTB. AHanM3upoBaTh
noBeJeHHe (QYHKIUH Ha pPAa3IMYHBIX YdacTKax
o0JacTu ompeesieHusl.

Pacnio3HaBaTh  paBHOCHIIBHBIE —IIpeoOpa3oBaHus,
npeoOpa3oBaHus, MNPHUBOIAIIME K  YPaBHEHHIO
CJIEICTBUIO.

Pewmate npocrelimue HppalMOHAIBHBIE YPABHEHUS.
Pacno3naBath rpaduku U CTPOUTH TpauKH
CTETIEHHBIX byHKIUH, UCTIONB3Ys
rpadornocTponTeIIn, U3y4aTh CBOMCTBA (DYHKIMII 11O
uX rpaduxam.

BeimonsaTe npeodpa3oBanus rpauKoB CTETIEHHBIX
(GyHKIMN: TapasienbHbIi TePEeHOC.

[IpuMeHsaTH CBOMCTBA CTENEHHOM (YHKUMU IpH
pelIeHIH MPUKJIAIHBIX 3324 U 3a7a4 TOBBIIICHHON
CJIO’KHOCTH

Ilokazamenvnaa pynkyus

[TokazarenpHas QyHKIHSA, €€
CBO¥CTBa U rpaduK

IToka3aTenbHble ypaBHEHUs

ITokazaTenbHbIE HCPaBCHCTBA

CucreMsbl TOKa3aTEIBHBIX
ypaBHEHUU U HEPABEHCTB

N (INW DN

Ypoxk 06001eHNS 1
CUCTeMAaTH3aINH 3HAHUH

KonTtponbHnas padora Ne 3
«ITokazarenpHas QyHKIUSI»

[lo rpadukam mokazaTesbHOW (QYHKIMH ONUCHIBATH €€
CBOICTBa (MOHOTOHHOCTh, OTPAaHUYEHHOCTH ).
[IpuBomuTs  mpHUMeEpHl  IOKa3aTelIbHOM  (QYHKUUHU
(3amanHOll ¢ mOMOMIBIO QopMyiBl Wi Tpaduka),
oOmajaromeil 3aJlaHHBIMA  CBOMCTBaMH  (Hampumep,
OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI MEpPEeYNCICHHBIX
CBOICTB.

AHanmu3upoBaTh MoBeJeHUE (QYHKIUH Ha Pa3IMYHBIX
y4JacTKax 00JIacTH ONpeIesICHHUSI.

Pemate mpocteiimime  moka3aTeNbHbIE — YpaBHEHHS,
HEPaBEHCTBA U UX CUCTEMBIL.

Pemrate  mokazaTenbHBIE  YpaBHEHHsS — METOJaMU
pas3NoXeHUs: Ha MHOXHTENH, CHOCOOOM  3aMEHBI
HEU3BECTHOTO, C HCIOJIb30BAHUEM CBOMCTB (PyHKIHH,
pelaTh ypaBHEHUS, CBOJISIINECS K KBaIPATHBIM.
PacnoznaBate  rpadmkn u  cTpouTh  TpaduK
MOKa3aTenbHON ¢$byHKUIMH, UCIIOJIB3YSI
rpadornocTponTeny, u3y4aTb CBOHCTBA (YHKIUH IO
rpadukam.

B
COOTBETCTBUU
C IPOrpaMMou

BOCIIUTAHUs
IIKOJIBI




@opMynHpOBaTh TUIOTE3Bl O KOJWYECTBE KOpHEH
yYpaBHEHHUH, COAEpKAIIMX MOKa3aTeIbHYI0 (DYHKIHUIO, U
MPOBEPSITH HX.

BrmmonaATs TIpeoOpazoBaHus Tpaduka IMOKa3aTeIbHON
(YHKUIWY: TapajiiebHBIN epeHoc.

[IpumensTH CBONCTBA MOKa3aTeNbHON QPYHKIMH

IIpU PELICHUU IPUKIAIHBIX 3a/1a4

Jozapughmuueckan pynkyusn 15 BrinonnsaTe npocTeniume mpeoOpazoBaHus B
Jlorapupmer 2 JorapuMUYEecKuX BBIPQKEHHUH C HCIONB30BaHUEM | cOOTBETCTBUU
CBoiicTBa J10rapuMoB 2 CBOMCTB Jorapu™MoB, ¢ NOMOILLbIO dhopMyn epexoza. | ¢ mporpammoii
JleCATHYHbIE 1 HATYPATHHBIC ITo Epa(bmcy orapu()MUIECKON GYHKIMN OMHUCBHIBATE €€ | oo iima o
2 CBOMCTBa (MOHOTOHHOCTh, OTPaHUYEHHOCTB).
JorapuhMbl I . ITKOJTBI
PUBOJMTH TPUMEPHI JiorapupMudecKol (QyHKIHMH

J-I_Praplfq)MquCKaﬂ bynxums, 2 (3amamHOM Cc momompI0 (GopMyTEl maM rpaduka),
c€ cBOMCTBA M rpauK oOmajamomeil 3alaHHBIMH  CBOMCTBaMH  (Hampumep,
JlorapuMuueckue ypaBHEHUs] 2 OTPAaHUYCHHOCTH). Pa3bsCHITH CMBICI TEPEUUCICHHBIX
Jlorapudmuueckue 5 CBOHCTB.
HEpaBEHCTBA AHanu3upoBaTh MNoBeAeHHE (YHKUMI Ha pasiIndHbIX
VpoK 0606IIeHHS 1 5 y4JacTKax 00JIaCTH ONpeJeNeHus, CPaBHUBATL CKOPOCTH
CHCTEMATH3aIIN 3HAHMH Bo3pacTtaHus (yObIBaHUS) (byHKquI/I. DopMynUpoBaTh

OTIpeIeJICHHS] IEPEUHCIICHHBIX CBONCTB.

Pemrate mpocreiimme norapudMudeckue ypaBHEHUS,

norapudmMuUeckie HepaBeHCTBA U UX CHUCTEeMBL. Pemarh

JorapuMuuecKkre ypaBHEHUS pa3IMYHBIMH METOAAMH.

PacnoznaBate  rpadukn W cTpoHTh  TpaduK

JorapupMuaeckoit ¢dbyHKINY, WCTIOTIB3Y
Konrponbnas padora Ne 4 1 rpadoroCTPONTENH, H3Y4aTh CBOMCTBa (YHKLUUHU IO
«JIorapudmudeckas GpyHKIH» rpadukam, GOpMyIHPOBATH TUIIOTE3bI O KOJTHMYESCTBE

KOpHEH ypaBHEHHH, COJAEpXKAIIUX JIOTaprU(PMUIECKYIO

(yHKUUIO, ¥ IPOBEPSITH UX.

[IpumensTs cBoiicTBa norapudgmudeckoil QyHKIMK Tpu

pellleHNH TPHUKIATHBIX 33Jad W 3a7a4 TOBBIIICHHON

CIIOHOCTH

Yuciia 1 BbIpaskeHUs 25 Tpuzonomempuueckue o5 IlepeBoauTh TIpagyCHYH0 MEPY B pagUuaHHYI0 HU B

dopmynwt obpatHo. HaxoauTh Ha OKPYKHOCTH TIOJIOKEHHE | COOTBETCTBUHU
Pangnannas mepa yrna 1 TOYKHU, COOTBETCTBYIOLIEN JAaHHOMY | C IpOrpaMMOu
IToBOpOT TOUKM BOKpYT Haudaja 1 JNEHCTBUTEIILHOMY YUCIY. BOCIIUTAHUS
KOOPJWHAT Haxomuts 3HakuM 3HAYEHHM CHUHYCa, KOCHHYCA, LIKOJIbI
Ornpenenenue cuHyca, 5 TaHTCHCA YHnCa.

KOCHHYCA

BpisBIATH  3aBUCUMOCTH ~ MEXAY  CHHYCOM,




Y TaHIeHca yria

KOCHMHYCOM, TAHI'CHCOM OAHOI'O U TOT'O K€ yTIJia.

3HaKu CHHYCa, KOCUHYCa U 5 [TpumensaTs JTaHHbIE 3aBUCHMOCTH TUIst
TaHTeHca JI0Ka3aTelbCcTBA TOXKIECTBA, B YAaCTHOCTH Ha
3aBUCUMOCTbH MEXIY CUHYCOM, OIpeIeNIEHHBIX MHOXKECTBAX.
KOCHHYCOM M TAHI€HCOM 3 [IpumensaTh IpU MPEOOPA30BAHUAX U BHIYUCICHUAX
OJTHOTO (bopMysbl CBA3M TPUTOHOMETPUYECKHUX (DYHKIMIA
U TOTO K€ yria YyIJIOB a U —a, (OpMYJbl CIOXKEHHS, (OPMYIIbI
TpUroHOMETpHYECKHE ) JBOMHBIX W  IOJOBHUHHBIX  YIJIOB, (OPMYIIbI
TOKIECTBA npuBefeHUs, (GOpPMYIBI CyMMBI M Pa3HOCTH
CuHyc, KOCHHYC H TAHT€HC 5 CHHYCOB, CYMMbI 1 pa3HOCTH KOCHHYCOB.
YIJIOB @ ¥ —a Jloka3pIBaTh TOXKIECTBA, TPUMEHSS pa3InYHbIC
DOPMYIIBI CIIOKCHHS 2 METO/Ibl, UCIIOJIb3Ys BCE U3yUEHHbIE (HOPMYJIbL.
CuHyc, KOCHUHYC U TaHTE€HC ) [IpumMeHsTH BCE M3YYEHHBIE CBOMCTBA M (HOPMYIIBI
JBOHHOTO yria OpU peHIeHuH MPUKIAAHBIX 3a7ad W 3aj1ad
Cunyc, KOCHHYC ¥ TaHTE€HC ) HOBBIIIEHHON CIIOKHOCTH
IIOJIOBUHHOT'O yIiia
DopMyIbl TPUBECHUS 2
CyMMa U pa3HOCTh CHHYCOB. 9
CyMMa 1 pa3HOCTh KOCUHYCOB
Ypok 060011eHus 1 1
CHCTEMaTH3aIlMX 3HAHUH
Konrtponsnas pabora Ne 5
«Tpuronomerpuueckue 1
bopMyIbI»
YpaBHeHus u 16 Tpuzonomempuueckue 16 YMeTb  HaxomuTh  ApKCHHYC,  apKKOCHHYC, B
HepaBeHCTBA ypagHenus apKTAaHTeHC JECWCTBUTEIBHOIO YHCJIAa, TIPAaMOTHO | COOTBETCTBUU
YpaBHeHHE cos X = a 3 bopMyIupys onpeeneHue. C IporpaMMon
VpasHenue sin X = a 3 [IpumensaTs GopMysbl Ui HaXOXJIEHUS KOpHEH | BOCHUTAHUS
VpaBHeHHE tg X = a 2 YPaBHEHMH cOS X = a, sin X = a, tg X = a. YMeTb LIKOJIBI
Pemenne pemarthb TPUTOHOMETPUYECKHE YpaBHEHHMS:
TPUTOHOMETPUUECKUX 6 JIMHEWHBIE OTHOCHUTECJIIBHO CHUHYCa, KOCHHYCA,
ypaBHEHHit TaHreHca yria (4ucia), CBOAsIIMecs K KBaApaTHBIM
VYpok 06061eHHs 1 1 W JpyruM  anreOpanmdecKuM ypaBHEHUSIM nocite
CHCTEMATH3aLUH 3HAHUH 3aMEeHbl HEM3BECTHOTO, CBOASIINECS K MPOCTEHIIUM
KonTtponbHast paGora Ne 6 TPUTOHOMETPUUYECKUM YPaBHEHMSIM nocie
«TpUrOHOMETpHYECKHE 1 Pa3oKeHUsI HA MHOKHUTEIH.

YpaBHEHUsD

[IpuMeHATh BCe M3YUYEHHBIE CBOWCTBA U CIIOCOOBI




peuieHuss TPUTOHOMETPUYECKUX YpPaBHEHUH U
HEPAaBEHCTB IIPU PELICHUH NIPUKIIAJHBIX 3a1a4

IloBTOpPEHME Iloemopenue 7 yMeTh pemars 3aganusg tana 1, 5,9, 10 u 11 u3 B
Pemenune 3aganuii Ha JEMO EI'D (mpodunbHbIi YPOBEHB); COOTBETCTBHUU
npeobpasoBanue 1 YMEHHE CaMOCTOSATENLHO ONpeNeNaTh Leau csoero | © POTPaMMON
TPUTOHOMETPHUYCCKHIX BOCITUTAHUS

p TP o0y4eHus, CTaBUTh W (OPMYIUPOBATH MJIsi ceOs
BBIPAKCHHIA. . . HIKOJIBI
v HOBBIC 3amauni B Yy4€Oe W MO3HABATEIBHOMN
Pemenue 3ananuii Ha
NPeoGpa3oBaHHeE CTENEHHBIX, NEeSTEIbHOCTH, pPa3BUBAaTh MOTHUBBI U HMHTEPECHI
HOKa3aTeJIbHBIX U 1 CBO€H IT03HAaBaTEILHOU JCATCIBHOCTH,
JorapuGpMUUECKUX YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATh  ITYTH
BBIPAKCHHUH. JOCTH>KEHHMS LIeJIel, B TOM YMCJI€ aJIbTePHATUBHbBIC
b b
Pemenue npocteiinimx OCO3HAaHHO BbIOMpaTh HauOonee S(H(EKTUBHLIE
JTUHEHHBIX, KB THBIX
N » KBajipa ’ CHocoObl pelieHus: y4eOHBIX M TO3HABATEIbHBIX
UPpaLMOHATIbHBIX, 1
3a/ay;
MOKA3aTeIbHBIX U 5
NTOrapu(MHUIEcKIX ypaBHEHHIt pa3BUTHE YMEHUH CaMOCTOSITEIIBHO OCYIICCTBIIAT,
Pemenme KOHTPOJHMPOBaTh W KOPPEKTUPOBATH JICUCTBUS B
TPUTOHOMETPUUECKHUX 1 mpouecce  0000IIEHMs,  CHUCTEeMAaTHU3allMM U
YPaBHCHUI pacliupeHus] 3HAHWUM, MOJYYEHHBIX B OCHOBHOM
Perenue 3a1a4 Ha IPOLIEHTHI, 1 LIKOJTE;
YacTH . .
acTH, on — (dhopMupoBanue YMEHUU CaMOCTOSITENTEHO
Permenue 3ananuit Ha
OCYIIECTBISTh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
BBIYWCIICHUS U 1 .
MPe0BPA30BAHHS TTO TAHHBIM CBOIO JIEATEIHLHOCTh MIPH BHITOTHEHUH 33/1aHUH.
dbopmynam
O06o0maromuii ypok 1mo Kypcy
anreOpbl U Hayvall 1
MaTeMaTndeckoro ananmsa 10
KJacca.

Bcero 102

I'eomerpus Iloemopenue 7 cucreMarusanus 3HaHUM O  TPEYroJbHUKAaX, B
TpeyrosnpHuky, MPUMEHEHHE CBOMCTB MeAMaH, OUCCEKTPHC, BHICOT | COOTBETCTBUH
KJaccuukanus JUIS pelieHus 3a/1a4; C MporpamMmon
TPEYroJIbHUKOB, 4 BOCITUTAHUS
3aMeuaTelbHbIC TUHUHU U TOYKU IIKOJTBI

B TPEYrOJbHUKE.




PaBHOOeApeHHBII u
PaBHOCTOPOHHUI

TPEYrOJIbHUKA WX CBOWCTBA.
OKpy>XHOCTb, BIIMCaHHas B

TPEYTOJIbHUK, OKPY>KHOCTBb,
OINMCaHHAas OKOJIO
TPEYrOJIbHUKA.

PaBenctBO U nojobue
TPEYTrOJbHUKOB. Cpennsis
JHUS TPEYTrOJIbHUKA.
[IpssMoyronbHBIE
TPEYrOJIbHUKHU. ITnomane
TPEYTOJIbHUKA.
YeThIpEXYTroJIbHUKY,
KJIaCCU(UKALIUS

YETBIPEXYTOJIBHUKOB, CBOMCTBA
Y MIPU3HAKH NIapajuiesiorpamma,
NpsSMOYTOJIbHUKA,  KBaJpara,
pomOa. Tpanemus, cpenHss
JIMHUS TPANCUUH.
OKpyXHOCTb, BIMCaHHas B
YETBIPEX YT OJIbHUK.
OKpyXHOCTb, OITMCaHHas
OKOJIO YEeThIPEX YT OJIbHUKA.
Dopmyiibl IIomaaeu
YETBIPEX YT OJILHUKOB.

OKpYKHOCTb. YTIIBl U OTPE3KH,
CBSI3aHHBIE C OKPYKHOCTBIO.

BJIQJICHUE TMOHSATHEM «TCOMETPHYECKOE MECTO
TOYEK», yMEHHE MPHUBOJIUTH MPUMEPHL. YMEHHUE
dbopMynupoBaTh U  JIOKa3bIBaTh CBOWCTBa H
IpU3HAKU PABHOOEAPEHHOTO U PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB;

YMCHHUE OO0Ka3bIiBaTb, YTO B TPECYIOJIBHHUK MOXHO
BIIKMCaTb CAWHCTBCHHYIO OKPYXHOCTbB M OKOJIO
TPEYroJIbHUKa MOXHO OIHrCaTb CAWMHCTBCHHYIO
OKPY’KHOCTb;

yMeHue (QOpMyTUpOBaTh MPHU3HAKU PABEHCTBA U
1o100Us TPEyroJbHUKOB, CBOMCTBA CpeIHEH JTMHHH;

YMEHHE BBIPAXKATh CTOPOHBI IPSAMOYTOJBHOIO
TPEYrOJIbHUKA 4epe3 OAHY W3 JAaHHBIX CTOPOH U
OCTPBIN yIoJI;

YMEHHUE BBIBOAUTH (OPMYJBI Ul HAXOXKJICHHS
IJIOLIA/IA TPEYTOJIbHUKOB;

yMeHue (GOopMyIUpOBaTh CBOWCTBA M TPU3HAKU
napasuiesiorpaMMa, MpSMOYTOJbHUKA, KBajpara H
pomba;

YMEHHUE BBIBOAUTH (OPMYIY IS HAXOXKICHHS
JUIMHBI CpeHEeH TMHUY Tpareluy;

yMmeHue (HopMynupoBaTh YCIOBHS, NMPU KOTOPBIX
OKPY’KHOCTb MOKHO BIIMCATh B YETBHIPEXYTOJIBHUK U
OIHCaTh OKOJIO HETO;

YMEHHE BBIBOJIUTH (hopmyIsI IJI0IaAen
MPSMOYTOJIbHHKA, KBaJpara, MapajieorpaMmma,
pomba, Tpamnenuu;




yMeHue (popMyaupoBaTh U J0Ka3bIBaTh TEOPEMBI O
BIIMCAHHBIX yIiiaX, 00 yriie MexAy KacaTelbHOH U
XOpAoH, 00 OTpe3Kax NEepeceKaroInuXcs XOpH, O
KBaJipare BBIBOJIUTH
(GbopMyIbl 171 BBIYMCICHUS YIJIOB MEXAY ABYMS

KacaTeJbHOH. YMeHHue

CEKYIIIUMHU, IPOBEIEHHBIMHU U3 OJHOW TOYKH.

3 Beeoenue 3 [lepeuncnsatb OCHOBHBIE (DUTYpPBHI B MPOCTPAHCTBE B
IIpenmer crepeomeTpun. 1 (Touka, mpsiMasi, TUIOCKOCThH), (hOPMYITHPOBATh TPU | COOTBETCTBHH
akCMOMBl 00 MX B3aHMHOM pACIOJIOKEHUU U | C IPOrpaMMoOit
AKCHOMDL WUIOCTPHPOBATh STH AKCHOMBI [PUMEPAMH M3 |  BOCIATAHHA
cTepeomeTpun AKCHOMBI CTEPEOMETPHUH. OKpYykarolie 00CTaHOBKU ITKOJTBI
HexkoTopsie cnenctBus u3 2 dopMynHpoBaTh U JOKa3bIBaTh TEOPEMY O
AKCHOM. IUIOCKOCTH, TPOXOJAIIeH dYepe3 MNpsIMyH0O U He
JIeKAIIYI0 Ha HEW TOYKY, U TEOPEMY O IIJIOCKOCTH,
IPOXOJIAIICH Yepes Be MepeceKatonuecs NpsMble
I[MapanjaeJbHOCTH H 33 IHapannenvrnocmo npamolx u 16 @opMynHpoBaTh  ONpEAETEHUE  NapajlyIeIbHBIX B
NepreHINKYJIAPHOCTb njaockocmeil OpsIMBIX B MPOCTPAHCTBE, (OPMYIUPOBATH U | COOTBETCTBHUH
NPSAMBIX U [TapaniensHOCTh MPSMBIX, JIOKa3bIBaTh TEOPEMBI O MaPAIEIBHBIX MPSMBIX; | C IPOrpaMMOit
IUIOCKOCTel MPSIMOM M TNIOCKOCTH OOBSCHATh, KaKHe BO3MOXHBI CIIy4ad B3aUMHOTO | BOCIHTAHUS
(mapannenbHbIe MPSMBbIE B pac TOJOXEHUs TPSIMOM W  IUIOCKOCTH B ITKOJTBI
MPOCTPAHCTBE, MIPU3HAK 4 IPOCTPAHCTBE, W NPUBOJUTH WJUTOCTPUPYIOILINE
napajyieIbHOCTH MPAMBIX B TIPUMEPBI u3 OKpY KaroIeu 00CTaHOBKHU;
MIPOCTPAHCTBE). (dbopMynupoBaTh  OmNpeAeleHHe  MapalieIbHBIX
[TapanneabHOCTh NPSIMON U NpsIMOM W TJIOCKOCTH,  (OPMYyIUpOBATh W
TIJIOCKOCTH. JIOKa3bIBaThb YTBEPXKICHHUS O NapajlyIeIbHOCTH
B3auMHOe pacrionoxeHue MIPSIMOM U TJIOCKOCTH (CBOMCTBA M MPU3HAK); PEIIaTh
MPSIMBIX B TIPOCTPAHCTRBE. 3a/laud = Ha  BBIYMCIEHHUE M JI0KA3aTEIbCTBO,
CkpenuBaronmecs npsmelie. CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM TPSIMBIX
VYrael ¢ coHanpaBI€HHBIMU 1 mockocteld OOBACHATE, KAKUE BO3MOXKHBI CITydan
cropoHamu. Bzaumuoe 4 B3aUMHOTO  pACIIOJIOKEHUS JIByX TMPSMBIX B
PacIoIoKEHUE TPSIMBIX B MPOCTPAHCTBE, W MPHUBOAUTH WIUIIOCTPUPYIOLINE
IIPOCTPAHCTBE. Yroxa MCXKIY IIPUMCEPEL; Q)OpMyHHpOBaTL OMMpECACIICHUC
npsiMbiMu. KoHTpoNbHAs CKPEUIUBAIOIINXCS MPsi-
pabotaNel (20 muH) MbIX, (OPMYIHpPOBAaTh M JIOKAa3bIBaTh TEOPEMY,
[TapanenbHbIe MIOCKOCTH. ) BBIPAXKAIOMIYIO MPU3HAK CKPEUIMBAIOIINXCS

CBolicTBa napamieabHbIX

MPSIMBIX, U TEOPEMY O IUIOCKOCTH, MPOXOASIIEH




IJIOCKOCTEH.

Terpasnp. Ilapasenenunen.
IToctpoenue CEUCHUI
TETpa3/pa U napajuieJenunea.

Kontponbnas pabora No2

3aueT Nel

yepe3 OJIHYy M3 CKPEUIMBAIOIIMXCA MPSMBIX U
napajieIbHON JPYroil mpsiMoil; OOBSACHATH, KaKue
JBA  Jlyda  Ha3blBAlOTCAd  COHAIPABJICHHBIMH,
(hopMynMpoBaTh U AOKa3bIBATh TEOpEMY 00 yriax c
COHAIPABJICHHBIMH CTOPOHAMH; OOBSACHATH, YTO
HA3bIBACTCSI YIJIOM MEXAY I[epeceKaroIMMHCS
NPSIMBIMH U YIJIOM MEXJY CKpPEIIMBAIOIINMUCS
IPSIMBIMU;

peliaTh 3a/1la4i Ha BBIYUCIEHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE CO B3aWMHBIM PACIIOJIOKEHHEM JIBYX
OpsIMBIX U yriaoM Mexay Humu DdopmynupoBaTh
ornpezeneHue napauienbHbIX MJIOCKOCTEH,
(dbopMyIIpoBaTh ¥ JOKa3bIBaTh YTBEPKICHUS O
pU3HAKe U CBOWCTBAX MapasuleIbHBIX MJIOCKOCTEH,
UCIIOJIb30BaTh JTH YTBEPXKICHUS TIPU PEUICHUU
3a1a4y

OOBsCHATD, Kakasg (pUrypa Ha3bIBaeTCs TETPAdAPOM
U Kakas TmapajulelienumnesoM, TOKa3bBaTh Ha
YepTEKax U MOJIETISIX UX AIIEMEHTBI, H300paXkaTh 3TH
¢burypsl Ha pHCYHKax, WJUTFOCTPUPOBATH C UX
[IOMOLIBI0  pa3IUYHble  ClIy4al  B3aWMHOTO
pacmoyioKeHUs:  MPsSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE;

(dbopMynupoBaTh M JOKa3bIBaTh YTBEPKICHHUS O
CBOMCTBaxX TNapajieienunena; OOBsSCHATb, YTO
Ha3bIBaeTCs CeYeHUuEM TeTpa’ipa
(maparnienenurnena), pemarh 3aa41 Ha TOCTPOSHUE
CEUYEeHMH TeTpasrpa U napauieNenuiea Ha YepTexe

Ilepnenoukynapnocmeo
RPAMBIX U NIAOCKOCmEN
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[lepnenaukynspHble TPsIMbIE B
npoctpancTie. [lapanenbubie
MpsIMbIE, MIEPIIEHIUKYISIPHBIE K
mockoctu. [Ipu3Hak
NEPIEeHIUKYISIPHOCTH MPSIMON
1 rockoctu. Teopema o
MPSAMOM, MePIEHANKYISIPHON

dopMyTupoBaTh ONpeIeTICHNE TIEPIICHINKYIISIPHBIX
OpsIMBIX B TNPOCTPAaHCTBE; (opMynupoBaTh U
JIOKa3bIBaTh JIEMMY O TEPIEHAUKYISIPHOCTH JBYX
napajyieIbHbIX TMPSAMBIX K  TpPeTbed  NpsSIMOH;
(dbopmMyIHpOBaTH oTIpe/ieIeHne IPSIMOTA,
NEPIIEHAUKYIAPHONH K IUIOCKOCTH, U TIPHUBOJHUTH
WITIOCTPUPYIOIIE IPUMEPHl W3  OKpYXKaromen
00CTaHOBKHM; (QOpPMYTUpOBaTH U  JIOKa3bIBATh
TEOpeMbl (MPSAMYI0O U OOPAaTHYI0) O CBS3U MEXIY

B
COOTBETCTBUU
C IPOrpaMmoit

BOCIIUTAHHUS
HIKOJIbI




ITIJIOCKOCTH.

Paccrostane oT TOUKH 1O
iockocTd. Teopema o Tpéx
NEPHEHAUKYIIApAX. YTOI

MCKOY HpHMOfI " IIJIOCKOCTBIO.

JByrpannsii yroiu. IIpusznax
NEPIEHIUKYIIPHOCTU ABYX
mockoctel. [IpaMoyronpHbIi
napaJuleIeuIe .
TpéXrpaHHslid yrou.
MHororpassslii yroi.

Kontpomnbnas padoraNe3

3auét Ne2

[1apaJlIEIbHOCTBIO MPSMBIX u ux
NEPHEHANKYJIAPHOCTBIO K IIJIOCKOCTH, TEOpEMY,
BBIPQXKAIOLIYI0 IPU3HAK  IEPIEHIUKYIIPHOCTH
IPSIMOI U INTIOCKOCTH, U TEOPEMY O CYLIECTBOBAHUU
U €IMHCTBEHHOCTH MPAMOH, INPOXOAAIIEH uepes
JAHHYI0 TOYKY M NEPHEHAMKYJIIPHON K JaHHOU
IJIOCKOCTH; peulaTh 3aJadyd Ha BBIYHUCICHUE W
JI0Ka3aTesIbCTBO, CBSI3aHHBIC c
NEPIEHANKYJIIPHOCTBIO MPAMOM M IIOCKOCTH
OOBSCHATH, YTO Takoe MEepPHEHAMKYISIp U
HAaKJIOHHas K IUIOCKOCTH, 4YTO  Ha3bIBAETCS

HpOGKLIPICfI HaKHOHHOﬁ, qTo Ha3bIBaACTCA
pacCTodHruEM: OT TOYKHM [0 IUIOCKOCTH, MCKIAY
IapauiCJibHbIMHA IIIIOCKOCTAMU, MCKAY

HapajuleJIbHBIMU IPSIMOM M IUIOCKOCTBIO, MEXIY
CKPELIMBAIOIUMUCS IPSIMBIMU; (GOPMYIHUPOBATh U
JI0Ka3bIBaTb TEOPEMY O TPEX MEPHEHIUKYIApax U
OPUMEHSTH €€ NPH pellIeHUH 331a4; 00BSICHATh, YTO
TaKO€ OpPTOrOHaJIbHAsl MPOEKIHS TOYKU (PUryphI)
Ha IUIOCKOCTb, M JOKa3bplBaTb, 4YTO IPOEKLHEN
MpsIMON Ha IUIOCKOCTb, HE NEPIEHIUKYISIPHYIO K
9TON MNpsIMOH, sBISETCA NpsMas; OOBSACHATH, UTO
Ha3bIBAETCS YIJIOM MEXKIY IPSIMOM M IJIOCKOCTBIO U
KakUM CBOWMCTBOM OH 00jaiaeT; OOBACHAThH, UTO
TaKkoe LEHTpajbHas MPOEKLUs TOUYKH (PUryphl) Ha
w1ockocTh OOBICHATH, Kakas (Urypa HaszbIBaeTcCs
NBYTpaHHBIM YIJIOM M KaK OH H3MepseTcs;
JIOKa3bIBaTh, YTO BCE JIMHENHBIE YIJIbl JBYTPAHHOIO
yria paBHBI IPYT APYTY; OOBICHITH, YTO TAKOE YTOJ
MEX/y MEPECEKAIOINMUCS IUIOCKOCTSIMH U B KAKUX
mpeneigax OH  U3MeHsAeTcs;  (GOpMyIUpOBaTh
oIpezeyIeHne B3alMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEH, (QopMyaMpoBaTh U  JIOKa3bIBaTh
TEOpEMY O IPU3HAKE MEPHEHAUKYISIPHOCTH JBYX
IJIOCKOCTEH; OOBACHSITH, KAaKOW Mapajuieienume]]
Ha3bIBAETCS TMPSAMOYTOJIbHBIM, (POPMYTUPOBATH U
JIOKa3bIBaTh YTBEPXKAEHUS O €ro CBOMCTBAX;




OOBSICHATB, KaKast ¢burypa Ha3bIBaeTCs
MHOTOTPAaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM)
YIJIOM U Kak Ha3bIBAIOTCSA €ro AJIEMEHTHI, KaKou
MHOTOTPAHHBI  yroJl HAa3bIBAETCSl  BBITYKIIBIM;
(hopMyIHpOBATH U JOKA3bIBATh YTBEPKICHUE O TOM,
YTO KaXKIBbIH IUIOCKMH YTojl TpEXTPaHHOTO Yyria
MEHBILIE CYMMBI JBYX IPYTUX IUIOCKUX YIJIOB, U
TEOPEMY O CyMME IUIOCKHX YIJIOB BBIIYKJIIOTO
MHOTOTPAaHHOTO  yIJla; pemiath 3aJadd  Ha
BBIYHCIICHHE U JJOKA3aTEIbCTBO C MCIIOJIb30BAaHHEM
TEOpEeM O TEpPHEHAUKYISIPHOCTH NPAMBIX U
IUIOCKOCTEH, a TakXke 3aJadyd Ha IOCTPOCHUE
CEYCHUI MpPSIMOYTOJIBHOTO Iapajieenunesa Ha
yepTexe Hcnons3oBath KOMITBIOTEPHBIE
IPOTPaMMBbI TIPH M3YYEHHUU BOIPOCOB, CBS3aHHBIX
CO B3aMMHBIM  PAaCHOJIOKEHHEM MpPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE

MHororpaHHUKH
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Mnozozpannuku
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[TonsiTHE MHOTOTpaHHUKA.
IIpusma. I'eomerprueckoe
teno. Teopema Diinepa.
IIpocTpaHcTBEHHAs TeopeMa
[Tudaropa.

IInpamupa. IlpaBunbHas
nupamuza. Y ceuy€éHHas
nupamuga. [locrpoenune
CEYEHUM NUpaMHU/I.

CummeTpus B IPOCTPAHCTBE.

ITonsTue IMpaBHJILHOT' O
MHOI'OrpaHHUKaA. OJIEeMEHTBI
CUMMCTPUHU ITPABUIIBHBIX
MHOTI'OI'PaHHUKOB.

KonrponbHas paboraNe4

3auét Ne3

OOBACHATD, Kakas ¢durypa Ha3bIBACTCS
MHOTI'OTPaHHUKOM M KaK Ha3bIBAIOTCS €T0 3JIEMEHTHI,
Kakol MHOTOIDAaHHUK Ha3bIBAE€TCS  BBIIYKIIBIM,
MIPUBOJIUTH PUMEPHI MHOTOI'PAaHHUKOB; OOBSACHSATH,
YTO TaKO€ F€OMETPUUECKOE Te0; (POpMYyITUPOBATh U
J0Ka3plBaTh TeopeMy Oijepa A  BBITYKIBIX
MHOT'OI'PaHHHUKOB; O0BSCHATh, KAKOH MHOTOI'paHHHUK
Ha3bplBaeTCs MPU3MOM M KaK HAa3bIBAKOTCI €€
JJIEMEHTBI, Kakas IIPU3Ma Ha3bIBACTCSA IPSIMOU,
HaKJIOHHOM, MpaBUJIbHON, M300pakaTh MPHU3MBI Ha
PHUCYHKE; OOBSACHSTH, YTO Ha3bIBAETCS IUIOIIAIbIO
MOJIHOM  (OOKOBOM) TOBEPXHOCTH MPHU3MBI, U
JIOKa3bIBaTh ~TEOpEMy O IUIOmaaAd  OOKOBOM
MMOBEPXHOCTU MPSIMON MPU3MBIL; BEIBOJUTH (HOPMYITY
IJI0IIA U OpPTOTrOHAJILHOMI IIPOEKIUU
MHOI'OYT'OJIbHHKA U JJOKA3bIBaTh IPOCTPAHCTBEHHYIO
teopemy ITudaropa; pemaTs 3aa4u Ha BEIYUCIICHUE
U J10Ka3aTelIbCTBO, CBS3aHHBIC C  IPU3MOM
OOBACHATh, KaKOH MHOTOTPAaHHUK HAa3bIBACTCA
NUPaMHUION M KAK HA3bIBAIOTCS €€ DIIEMEHTBHI, 4TO

B
COOTBETCTBUH
C IIPOrpaMMoOu

BOCIIUTaHUS
LIKOJIBI




Ha3bIBACTCS  IUIOMIAAbI0  TMOJMHOM  (OOKOBOI)
MOBEPXHOCTU  NUPAMUIBL, OOBACHATH,  Kakas
MUpaMUia HA3bIBACTCS MPABHIBHOW, JOKa3bIBAThH
yTIBEpXkJCHHE O CBOMcTBax €€ OOKOBBIX p&bep u
OOKOBBIX T'paHEH M TEOopeMy O IUIOIAAN OOKOBOM
MOBEPXHOCTU MPABHIBHON MHUpaMUAbl; 0OBACHSATH,
KakO# MHOIOTPAaHHUK Ha3bIBACTCA yCEUYEHHOU
OUPAMUJION M Kak Ha3bIBalOTCS €€ DJIEMEHTHI,
JI0Ka3bIBaTh ~TEOpPEMy O IUIOMAAW  OOKOBOWA
MOBEPXHOCTU TMPABUIBHONW YCEUEHHON MUPaMUIbI;
pemaTh 3a/1a4d Ha BBIYMCIICHHUE U JI0KA3aTeIbCTBO,
CBS3aHHBIE C MHpPaMUIaMH, a TakXke 3aJadd Ha
IIOCTPOCHHE CEYCHHWH MUpaMUi Ha 4YepTexe
OOBsACHATD, Kakue TOYKHU Ha3bIBAIOTCS
CUMMETPUYHBIMH OTHOCHUTEIBHO TOYKH (IIPSIMOHA,
IJIOCKOCTH), YTO TakKoe IEHTP (0Ch, TUIOCKOCTH)
CUMMETpUU (QUTYPBHI, TPUBOAUTH MPUMEPH PUTYD,
o0lajaoImux 3JeMEHTaMH CHMMETPUH, a TaKxkKe
MpUMEpHl CHMMETPUU B apXHTEKType, TEXHUKE,
Opupoze; OOBACHATb, KAaKOH  MHOIOTPaHHUK
HA3bIBACTCSl TPABWIBHBIM, JIOKa3bIBaTh, YTO HE
CYIIECTBYET MIPABUIBHOTO MHOT'OI'paHHMKA,
TpaHsIMH  KOTOPOTO SIBIISIOTCSL TPaBWIJIBHBIE N-
YIOJBHUKM TpU N > 6; OOBACHATH, Kakue
CYIIECTBYIOT BUIBI TPABHIILHBIX MHOTOTPaHHUKOB H
KaKHMH 3JIEMEHTaMU CUMMETPUU OHHU 00J1a/1a10T
Hcnonp30BaTh KOMIBIOTEPHBIE TMPOTPAMMBI  IIPH
M3y4yeHUH TeMbl «MHOTOrpaHHUKH

IloBTOpPEHME

11

3aknouumenshoe
nosmopenue Kypca
2eomempuu 10 knacca

11

[TapannenbHOCTH MPSIMBIX,
IIPSIMOM U INIOCKOCTH.
[leprieHAMKYASIPHOCTH
IPSIMBIX, IPSIMON U INIOCKOCTH
Teopema 0 TPEX
NEPIECHIUKYIIApax.

penaTh 3aJa4i Ha BBIYHMCIICHHE M JI0KA3aTENIbCTBO,
CBA3aHHBIC CO B3aUMHBIM PAaCIOJIOKEHUEM IPSIMBIX
U IJIOCKOCTEM, IBYX MPSMBIX U YTJIOM MEXIY HUMU;
peuaTh 3aja4 Ha [IOCTPOCHUE CEUEHU;

penaTh 3aJa4d Ha BBIYHMCIICHHE U JI0KA3aTEJIbCTBO,
CBA3AHHBIC C MEPIECHIUKYISIPHOCTBIO IPSMOU U
IIJIOCKOCTH;

pemiatb 3aJayd  UCIONIb3Yys TEOpeMy O Tpex
NEPIECHINKYIAPax;

B
COOTBETCTBUU
C IPOrpaMmoit

BOCIIUTAHHUS
HIKOJIbI




VYron mexny npsaMbIMH. YTOJ
MEXy IIPSIMOU M INIOCKOCTBIO.
JIByrpaHHBIN yroiI.
[IpsamoyronbHbIH
napajuieaenumnes.
MHOrorpaHHuKH.
[Inpamua

[Tpuszma.

pemiaTh 3aJa4i Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MPU3MOM, MUPAMHUIOM.

Bcero

68

Hrtoro

170

11 kaacc

DOyHKIUH

14

Tpuzonomempuueckue
¢ynxyuu

14

OO0nacTh onpeneneHus u
MHOKECTBO 3HAUYEHUN
TPUTOHOMETPUUYECKUX

(GYHKIMI.

YETHOCTD, HEUETHOCTD,
MEPUOJUYHOCTh
TPUTOHOMETPUYECKUX

(GYHKIMI.

o =CO0SX
CaoiicTBa QyHKIIUU y

u e€ rpaduk.

CgoiicTBa pyHKINU y=sinx

e€ rpaduk.

=1gx
CpoiicTBa ¢pyHKIUHU y=4

e€ rpaduk.

OO0patHbIe
TPUTOHOMETPHUYCCKHE

byHKINN.

Ypok 06001eHus 1
CHUCTEMaTH3alliy 3HAaHUH

KontponsHnas padoralNel
«Tpuronomerpuueckue

byHKIII

[To rpadukam ¢yHKIMI OMUCHIBATL WX CBOWCTBA
(MOHOTOHHOCTb, =~ OIPAaHUYEHHOCTb,  YETHOCTD,
HEYETHOCTb, IEPUOJUUHOCTD ).

Nzobpaxath  rpadukd  TPUTOHOMETPUUECKUX
GbyHKIMH ¢ MOMOIIBID  TpadoroCTpOUTENEH,
ONMCHIBATh UX CBOMCTBA.
PacnioznaBate  rpaduku
GbyHKIUH.

Ctpoutps rpaduku dIeMEHTapHBIX  (DYHKIUH,
HCIOJIb3Ysl TpadOorOCTPOUTENN, U3ydaTh CBOMCTBA
AIIEMEHTAPHBIX PYHKINI M0 UX TpaduKam

TPUTOHOMCTPHUYCCKUX

B
COOTBETCTBUU
C IIpOTrpaMMoit

BOCITUTAHUS
HIKOJIBI

MartemMaTH4ecKHid

49

Ilpouszeoonas u eé

19

[IpuBoauTh mnpuUMepbl (QYHKIUN, SBISIOMIUXCS




aHau3 2e0MempuYecKuil CMblCil HETPEPBHIBHBIMH, UMEIOIINX BEPTUKAIBbHYIO, | COOTBETCTBUU

[IpounsBoHasi. 3 TOPU30HTAIIBHYIO ACUMIITOTY. 3anuchiBaTh | C MPOrpaMMoin
[Tpou3BoiHAs CTEIICHHOM 3 YpaBHEHUE KaXJOW M3 3THX ACUMIITOT. YMETh IO | BOCIHUTAHUA
dyHKIHH. rpaduky QYHKIUH  ONpEAENsATh IMPOMEXKYTKH ITKOJTBI
I[Ipasuna 3 HEMPEPHIBHOCTH W TOYKH pPa3pbiBa, €CIH TaKUE
1 hepeHIMPOBAHUSL. UMEIOTCS. YMETh JO0Ka3blBaTb HENPEPHIBHOCTh
[Ipon3BoHBEIE HEKOTOPBIX 3 GyHxImy.
5JIEMEHTAPHBIX (DYHKIMIA. Haxoauth yrimoBoit k03 (UIMEHT KacaTelbHOW K
I'eoMeTpHuUecKuii CMBICTT rpaguky ¢GyHKIMH B 3aaHHOW Touke. Haxomuthb
TIPOHM3BOIHOIA. 4 MIHOBEHHYIO CKOPOCThH JIBM)KEHHSI MaTepHabHOM

TOYKH.
VpoK 0606ImIeHHs 1 ) HaxomuTth mpou3BogHbIE 3JIEMEHTAPHBIX (DYHKIIUH.
CHCTEeMATH3AallUK 3HAHHU Haxoauth mpou3BOJIHbIE CYMMBbI, TPOU3BEICHUS U

YaCTHOTO ABYX (YHKIMI, MPOU3BOAHYIO CIIOKHON

¢bynkuum y = f (kx + b).
Korrporneaas pa60“TaN93 [IpuMeHATh MOHATHUE MPOU3BOJHOM MPU PELICHUU
«IpousBonHas ned 1 sajau
TEOMETPUUECKHUI CMBICTT
Ilpumenenue npouszeoonoii Kk 16 Haxomuts BTOpYXO MNpPOM3BOJHYIO U YCKOPEHHE B
UCC1e006anUI0 yHKYU TpoI1iecca, OMMUCHIBAEMOT0 € TIOMOIIBIO (hOPMYJIBI. COOTBETCTBUU
Bospacranue u yosiBaHue 3 HaxomuTh mpoMexyTKu BO3pacTaHus W yOBIBaHUS | C IPOTrpaMMOit
GyHKLIUU. GyHKIHN. BOCTIUTAHHS
DKCTpeMyMbl () YHKITUH. 3 Haxoauth TOYKM MHUHMMyMa H©  MakKCUMyMa IIKOJIBI
IIpuMeHeHne Mpou3BOIHON K GyHkImy.
MOCTPOEHUIO TpaduKOB 4 Haxomute Haubomnblliee W HAaUMEHbBIIEEC 3HAYCHUS
GyHKIMIA. (GbyHKIIMHM Ha OTpE3KeE.
HauGoblee ¥ HauMEHbIIEe Haxomute Hamnbounbliiee U HaWMEHBINEE 3HAYCHUS
3HAYECHUA (I)yHKI_II/II/I. 3 byHKUIHN.
BHIYKII0CT rpaduka 1 HccnenoBaTh GYHKITUIO C TOMOIIBIO IIPOU3BOIHON U
(G yHKIMY, TOUKH neperuoa. CTPOUTS €€ rpaux
Ypox 06001IeHNS 1 1
CHUCTEMaTHU3aIlM1 3HaHUU
KontponbHast paboraNe4
«IIpuMeHeHune MpOU3BOAHOM K 1
WCCIICOBAHMIO (DYHKITHID)
Ilepsoobpaznasn u unmezpan 14 | Beuucasats npubanxEHHOE 3HaYeHHE MII01AAN B




ITepBoobOpazHasi. 2 KPUBOJIMHEWHOW TpaICLUu. COOTBETCTBUHU
[IpaBuia HaXOXKICHUS 3 Haxozme_ nepBooOpasHble PYHKIMM: y =X p, TJe P | C mMporpaMmon
epBOOOPaA3HBIX. R,y =sin X, y = cos X, Yy = tg X. Haxoguts | BOcnutanus
[1nomaas KpUBOIUHEHHOM 5 nepBooOpazHbie pynkimit: f(x) + g (x), kf (x) u f (kx LIKOJIBI
Tpareuy U HHTErPall. +b).
BblunciIeHHE HHTETPAIIOB. BrruucnaTte miomanb KpUBOJIMHEHHON Tpaneuuu c
Brruncnenne miomanei Gpuryp 3 nomoipo popmyiel Herorona—1Jleitbnuna
C IOMOIIbIO UHTETPAJIOB.
[TpumeHeHre TpOU3BOIHON U
MHTETpaia K pelieHuIo 2
MPAKTUYECKHX 3ajau.
Ypoxk 060011eHus 1 1
CUCTeMAaTH3allNK 3HAaHUH
Kontponbnas padoraNe5 1
«IlepBooOpa3Has 1 UHTErpaI»

BeposiTHOCTB M 29 Komobunamopuka 10 | [IpuMeHATH NpaBUIIO MPOU3BEICHUS IPU BBIBOJC B

CTATUCTHKA [TpaBuno nponsBeneHus 1 (hopmyIel yKcIIa IEPECTAaHOBOK. COOTBETCTBUU
IlepecTranoBKM 2 CoznaBaTh MaTeMaTHUECKUE MOJENHU JUIsl PELIeHUs | C IPOrpaMMoi
Pasmemnenus 1 KOMOHMHATOPHBIX 3a71a4 ¢ TOMOIIBIO MOICYETa YUCa | BOCHHUTAHUS
CoueTanus U UX CBOMCTBA 2 pa3MeIIIeHI/H>'I, IEePECTaHOBOK U COYEeTaHMH. IIKOJIBI
BunoM HbioToHa 2 Hcnonb3oBare CBOMCTBA 4YHUCIA COYETAHUN IIPU
VYpok 0Go6IIeHN s 1 1 perieHuu MIPUKIIATHBIX 3a/1a4 " npu
CHCTEMATH3ALUY 3HAHMI KOHCTPYUPOBAHUU TpeyroyibHUKa [lackans.
KouTpousHas paGota Ne 7 L [Ipumensats ¢opmyny OuHoma HploToHa mpHu
«KoMGHHATOpHKAY BO3BE/ICHUM JIByWICHA B HATYypaJIbHYIO CTENIEHb
Dnemenmul meopuu 11 [TpuBOANTE IPUMEPHI CITYyYaWHBIX, JOCTOBEPHBIX B
eepoamuocmeii Y HEBO3MOKHBIX COOBITHIA. COOTBETCTBUU
CoObITHs. 1 Onpenenars U HaXOAUTb CYMMY W NPOU3BEAECHHUE | C IPOrpPAMMOU
KoMmOuHamu coOBITHA. coObITHii. OmpenensiTh BEPOSTHOCTh COOBITHS B | BOCHHTAHUS
[TpoTrBOMONIOKHBIE COOBITHS. 1 KJIACCUYECKOM MOHUMaHnH. HaxoauTs BEpOSTHOCTD TTKOJIBI
BeposTHOCTL COOBITHS. 2 COOBITUS c WCIIO0JIb30BAHUEM dbopmyn
Crnoxenue BepOﬂTHOCTeﬁ. 2 KOM6I/IHaT0pI/IKI/I, BEPOATHOCTH CYMMEI JABYX
HesaBucHMBIE COOBITHSL. HECOBMECTHMBIX COOBITUI U BEPOSATHOCTH COOBITHUS,
YMHOKEHUE BEPOATHOCTEM. ! HPOTUBOIIOJIOKHOIO TaHHOMY .
CTATHCTHYECKAst BEPOSTHOCT. 2 [TpuBOAUTH MPUMEPHI HE3aBUCUMBIX COOBITHH.
Ypok 06061weHns u 1 HaxoauTh BEposSTHOCTH COBMECTHOTO HACTYILICHUS

CHUCTEMaTH3alliy 3HaHUH

JIBYX HE3aBUCHUMBIX COOBITHIA.




KonrponsHas paboraNe6

HaxoauTpe cTaTHCTHYECKYIO BEPOSITHOCTH COOBITUI

«ONeMEHThI TEOPUHU 1 B OIIBITE C OOJBIINM YUCIIOM B UCTIBITAHUH.
BEPOSITHOCTEN» HmeTpb npeacTaBiaeHne 0 3aKOHE OOJIBIINX YUCET
Cmamucmuka 8 3HaTh MOHATHE ciydaifHOU BEJIMYHHBI, B
City4aiiHble BEJIMYUHBI. 9 IIPEACTABIIATH pacnpeneneHue 3HAQUYEHUM | COOTBETCTBUU

JUCKPETHON C IIPOrpaMmoit
I{eHTpanbHble TEHACHIINH. 2 CIIy4aifHOM BEMYMHBI B BHJI€ YaCTOTHOM TAaONMIIbI, | BOCHHUTAHUS
Mepsi pasz6poca. 2 MOJIUTOHA YaCcTOT (OTHOCUTEIBHBIX YacTOT). LIKOJIbI
Vpok 0600611eHHs U 1 Hpez[CTaBnﬂTuL pacnpenenenue 3HAYECHUU
CHCTEMaTH3al U 3HAHUU HCIIPCPBIBHOMW  CIIYYaWHOMW  BCJIIMYMHBI B  BHUIC

YaCTOTHOU TaOJUIBI U THCTOTPAMMBI.

3HaTh TOHSATHE TEHEPAIbHOW COBOKYIMHOCTH U

BbIOOpKU. [IpUBOINUTE MpUMEPHI perpe3eHTATUBHBIX

BbIOOPOK 3HAUEHUH CIy4yallHOM BETMYMHBI.

3HaTh OCHOBHBIEC LICHTPAJIbHbIE TEHACHIMU: MOLY,

MeInaHy, cpenHee. HaxoauTe  LEHTpaJbHbIE

TEHJCHIIMU Yy4eOHBIX BBHIOOPOK. 3HaTh, Kakas W3

HEHTPaJIbHBIX TEHJICHIUN HaWIyduM o0pa3om
KonTponbHast padotaNe7 1 XapaKTEPU3yeT COBOKYITHOCTb.
«Craructuka Nmers  mpexncraBneHne O MareMaTUYECKOM

0KUJaHWU. BEIYUCISATh 3HAaUEHUE MAaTEMATHYECKOTO

OXKMJIaHMUSI CIy4yallHOM BEJIIMYMHBI C KOHEYHbBIM

YUCIIOM 3HAYEHUH.

3HaThb OCHOBHBIE Mepbl pa3bpoca 3HAYCHHI

CIIy4YalHOM BEJIMYMHBL: pa3Max, OTKJIOHEHUE OT

cpenHero u aucnepcuto. Haxoaute mepsl pazdpoca

CIy4yallHOM BEIMYMHBI C HEOOJBIIUM YHCIOM

pa3JIMYHBIX €€ 3HAYCHUU
3akJa0unTeIbLHOE yYMETh pelath 3aaanus tuna: 3,4,5,7,10,11,14,17 u3 B

TosTopenue HOBTOpeHl{e NP NMOATOTOBKE 10 neMoHcTpauroHHod  Bepcuun  (AEMO)  EI'D COOTBeTCTBI/IIiI'

K UTOTOBOM ATTECTALIUH 110 (6a30Bblil yPOBEHD); C IIPOTrpaMmMoint
anreodpe BOCITUTaHUS

YMEHHE CAMOCTOSITENBHO OIPENEIATh LIEIU CBOETO
Pemenune nmpocrerdmmx IIKOJIBI

JIMHENHBIX, KBAIPATHBIX,
panroOHAIBHBIX,
IIOKa3aTCIbHbIX U
Jorapu(GhMUIECKUX

oOyueHusi, CTaBUTh U (OpPMYyIUpOBaTh aJsi ceds
HOBbIE 3aJaud B Yy4€Oe M MO3HABATEIbHOM
NeSITeIbHOCTH, pa3BUBAaTh MOTHUBBI M HHTEPECHI
CBOCH ITO3HABATCSIbHOM NCATCILHOCTH;




HepaBeHCTB. UTeHne rpaduKoB
3aBUCUMOCTEH, HHTEpIIpETALUs
uHpopManuy,
MIPE/ICTABICHHON HA HUX,
YMEHHE JIeJIaTh BBIBOJbI.
WnTepnperanus uadopmanuu,
IIPEICTABJICHHON Ha
JuarpaMMax U yMeHHe J1eNlaTh
BBIBOJIBI.

['eomerpuueckuii u
(duznyecKuil CMbICI
NPOU3BOIHOM.

IIpuMeHeHne ITPOU3BOAHON K
UCCIIE0BAHUIO byHKIHiA.
Pemenue 3agau Ha IBUKEHHE.
JIBU>KeHuEe MPOTSKEHHBIX TEII.
Jewxenue no Boae. CpenHsis
CKOpOCTb. 3anauu Ha
MPOU3BOAUTEIBHOCTb.
Pewienne 3amau Ha Temy:
«ITonsaTne BEPOSITHOCTH.
[IpakTuueckne 3amayu  Ha
BBIYMCIICHHE  BEPOSITHOCTEH.
[Ipocreiimine  mpaBwia U
bopmyIbI BBIYHCIICHUS
BEPOSATHOCTEN». Pemenue
3a1a4 Ha MPOLEHTHI.
YpaBHeHus: KBaJIpaTHEIE,
HMppalyoHaIbHbIE,
MOKa3aTeJIbHBIE,
norapudmuueckue,
TPUTOHOMETPUUYECKHE.

YMCHHC CaMOCTOATCIIBHO

JOCTHIXCHUA HeHCfI, B TOM 4YHCJIC aJIbTCPHATHBHBIC,

IJIaHUPOBATb IIyTH

OCO3HaHHO BbIOMpaTh HambOosee dhPeKTUBHBIC
CIOCOOBI pemieHus] Y4eOHBIX M ITO3HABATEIBHBIX
3ajaq;

pa3BUTHE YMEHUH CaMOCTOSITEIBHO OCYIICCTBIIAT,
KOHTPOJHMPOBATh U KOPPEKTHPOBATH JCUCTBHS B
nporecce  0000IIeHus,

paclIUpeHUs] 3HAHWUM, MOJYYEHHBIX B OCHOBHOH

cucreMaTru3salmuu u

HIKOJIE;
(hopMupoBaHue YMEHUU
OCYIIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

CaMOCTOATCIIBHO

CBOIO ACATCIbHOCTD IIPH BBIITOJIHCHHUN 3aﬂaHHﬁ;

Bcero

102

Tena Bpamenus

16

Hununop, konyc u wap

16

[Tonstue nnnmnaapa. [nomans
MOBEPXHOCTH LIMJIMHJIPA.

[Tonstue konyca. [lnomanp

OOBSCHATD, 4TO Takoe HWIHHIpUYECKast
MMOBEPXHOCTh, €€ 00pa3ylolre U OCh, KaKoe TeJo
HAa3bIBAETCS MWJIMHIAPOM M KaK Ha3bIBAIOTCS €ro
9JIEMEHTHI, KaK [MOJy4YUTh UWIMHIP MYTEM

B
COOTBETCTBUHU
C IIPOrpaMMou

BOCITMTAHHUS




MOBEPXHOCTU KOHYCA.
VY ceuéHHblil KOHYC.

Cdepa u map. Bzaumuoe
pacronioskeHue chepsl u
wiockocT. KacarenbHas
TUIOCKOCTH K cdepe. [Inomane
ctheprl. Bzanmuoe
pacronioskeHue chepsl u
npsimoii. Cepa, BnricanHas B
[WINHAPHIECKYIO
noBepxHocTh. Cepa,
BITMCAHHAs! B KOHUYECKYIO
noBepxHOCTh. CeyeHus
UWJIAHAPUYECKON
noBepxHocTU. CeueHus
KOHUYECKOW MOBEPXHOCTH.

KonTtposbhas paboraNel

3auét Nel

BpaleHUsl TPSIMOYTOJIbHUKA; U300paKaTh HUIUHAD
U €r0 CeYEHHS TUI0CKOCTHIO, TPOXOIAIICH uepes och,
U IUIOCKOCTBIO, TMEPIEHAUKYISIPHOM K  OCH;
OOBSCHATH, YTO MPUHUMACTCS 32 IJIOLAAb OOKOBOI
MMOBEPXHOCTHU IWIIMH/PA, U BBIBOAUTH (DOPMYITBI IJIst
BBIYHCIICHHUSI OOKOBOM W TIOJIHOM TTOBEPXHOCTEH
UWIUMHIpA; peliaTh 3aJayd Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIC C IIMJIMHIPOM
OOBACHATD, UTO TAKOE KOHMYECKAs! TOBEPXHOCTh, €€
oOpa3yomiue, BepIIMHA U OCb, KaKoe Telo
HA3bIBACTCSI KOHYCOM M KakK Ha3bIBAIOTCA €ro
AJIEMEHTHI, KaK IMOJIYYUTh KOHYC MyTEM BpallleHUs
PSIMOYTOJIBHOTO TPEYTOJILHUKA, H300paKaTh KOHYC
U €r0 CeYEHHS TUIOCKOCTBIO, TPOXOIAIICH Yepes3 OCh,
U TUIOCKOCTBIO, TEPHNEHIUKYISIPHOW K  OCH;
OOBSCHSATH, YTO IPUHUMACTCS 32 IUIOMAAb OOKOBOIA
MOBEPXHOCTH KOHYCA, W BBIBOJUTH (DOPMYIBI ISt
BBIUMCIICHHS] TUTOIIaed OOKOBOM M TMOJIHOM
MOBEPXHOCTEM KOHYCa; OOBSICHATh, KaKoe TeJo
Ha3bIBAETCSI YCEUYEHHBIM KOHYCOM M Kak €ro
MOJYYUTh TYTEM  BpalleHUS  MPSMOYTOJIbHOU
Tpamneuuu, BBIBOAUTH (HOPMYITY IJs BBIYHCICHUS
IJI0maad  OOKOBOM  TOBEPXHOCTH  YCEUEHHOTO
KOHyCa; pellarh 3aJa4d Ha BBIUMCIEHUE U
JI0OKa3aTelIbCTBO,  CBSI3aHHBIE C  KOHYCOM W
YCEUEHHBIM KOHYCOM

dopmyarpoBaTh ONpeaesaeHus cGepbl U mapa, ux
LIEHTpa, paJnyca, TMaMeTpa; UCCIE0BaTh B3aUMHOE
pacroyioKeHue chepnr u MJIOCKOCTH,
(hopMynupoBaTh onpeerIeHue KacaTeJlbHOU
IJIOCKOCTH K cdepe, GopMyTHpoBaTh U JOKA3hIBATh
TEOpEMbl O CBOWMCTBE M MpPU3HAKE KacaTelbHOU
IJIOCKOCTH; OOBSICHATh, YTO TPUHHUMACTCS 3a
mwiomanb cpepbl M Kak OHA BBIpaXKaeTcs uepe3
paaunyc cdepsl; HCCJIEIOBATh B3aMMHOE
pacmnonoxxeHue cepbl v MPSMOit; OOBICHITH, KaKas
cdepa Ha3bIBAETCSl BIIMCAHHOW B IIMIMHAPUYECKYIO

IIKOJIBI




(KOHMUYECKYI0) IIOBEPXHOCTb M KAaKHE KpHUBBIC
HOJY4aloTCd B CEUCHMSX LMIMHIPUYECKOH M
KOHMYECKOU IIOBEPXHOCTEN pa3IU4YHBIMU
IUIOCKOCTSIMM; ~ pelllaTb — 3aJadyd, B  KOTOPBIX
GburypupyoT KOMOMHAIIMM MHOTOTPAHHUKOB M TEIN
BpALICHUS

Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI  IIPU
U3YyYEHHH IOBEPXHOCTEH U TeJl BPaLCHUs

BexkTopsl
KOOpPAMHATHI B
NPOCTPAHCTBE.
JABuKeHust

21

Bexkmoput 6 npocmpancmee 6 DopMyIUPOBATH ONIPEEIICHUE BEKTOPA, €TI0 JJIUHBI, B
ITonsTue BekTopa. PaBeHCTBO 1 KOJUIMHEAPHBIX W PAaBHBIX BEKTOPOB, IPHUBOIUTH | COOTBETCTBUHU
BEKTOPOB. npuMepbl (PU3NIECKUX BEKTOPHBIX BETUYUH C IIpOrpaMMoit
CloxeHue U BBIYUTAaHHE OOBACHATH, KaK BBOAATCA JEWCTBUS CIOKCHUS | BOCHHTAHHS
BEKTOpOB. CyMMa HECKOJIbKHUX 9 BEKTOPOB, BBIUWTAHHUS BEKTOPOB U YMHOXXECHUSA IIKOJIbI
BEKTOPOB. Y MHOKCHHUE BEKTOpa HA YHUCIO, KAKMMH CBOMCTBAMU OHH
BEKTOpA HA YHCIIO. o0JasaT, YTO TakKoe MPaBWIO TPEYrOJIbHUKA,
KOMHﬂaHapHI,Ie BCKTOPHI. IMpaBUIO ImapajijiejaorpaMmma u IMpaBUIO
[MpaBuio mapaienenumesa. 5 MHOTOYI'OJIBHUKA CJIOXKEHHUSI BEKTOPOB; pELIaTh
Paznoxenune BekTopa 1o Tpem 3a71a4M, CBA3aHHbIC C ICUCTBUAMU HaJl BEKTOPaMHU
HEKOMIIJTAHAPHBIM BEKTOPAM. OOBACHSATS, KaKue BEKTOPBI Ha3bIBAIOTCS
KOMIUTaHapHBIMU; (OPMYITUPOBATH M JOKA3bIBAThH
YTBEPKIACHUE O NPU3HAKE KOMIUIAHAPHOCTH TPEX
BEKTOPOB; OOBSACHATH, B 4YEM COCTOUT MIPABHIO
IapajulesIenumnesa CIIOKEHUA TpEX
3auét No2 1 HEKOMIUTaHAPHBIX BEKTOPOB; (HOPMYIHUPOBATh H
JIOKa3bIBaTh TEOPEMY O PA3IOKEHUU JH000TO
BEKTOpa IO TpPEM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOpaM; MPUMEHATh BEKTOPBI TPU PEIICHUHN
T€OMETPUUYECKUX 3a]1a4
Memoo koopounam 6 15 OOBSCHATH, KaK BBOJUTCS MPSIMOYTOJIbHASI CUCTEMA B
npocmpancmee. /leusxcenus KOOpAMHAT B MPOCTPAHCTBE, KAaK OIPEAECHAIOTCSA | COOTBETCTBUU
[IpssmoyrosibHas cucrema KOOpPJAMHATBI TOYKH M KAK OHU HA3bIBAIOTCA, KaK | C IIPOrpaMmoit
KOOpAWHAT B IIPOCTPAHCTBE. OIPEAETAIOTCS KOOPAWHATHI BEKTOPA; | BOCHHUTAHUS
Koopaunats! Bektopa. CBsi3b (dbopMynupoBaTh W JOKa3bIBaTh YTBEPKIACHUS: O IIKOJIBI
MEXIY KOOpAUHATAMU 4 KOOpAMHATaX CYMMBI U Pa3HOCTH JABYX BEKTOPOB, O

BEKTOPOB U KOOPJIMHATAMU
touek. [Ipocreitmme 3anaun B
KOOPJMHATAX. Y pAaBHEHUE

KOOpAMHATax MPOMU3BEIEHUS BEKTOpAa Ha YHUCIIO, O
CBA3M  MEXAY KOOpAMHATaMu  BEKTOpa U
KOOpAMHATaAMM €ro KOHIIA M Hayaja; BBIBOJIUTH U




cdepsl.

Yrois Mexay BEKTOPaMH.
CkansipHO€E TPOU3BENCHUE
BEKTOPOB. BeIunciieHue yrios
MEXy NPSMBIMU U
IJIOCKOCTSIMU. Y paBHEHUE
IJIOCKOCTH.

LleHTpanbHas CUMMETPHSL.
OceBast cummeTpusl.
3epKajabHasi CUMMETPHUSL.
[TapannensHbIN IEPEHOC.
[IpeoOpazoBanue moaooms.

KoHnTtposbHas paboraNe2

3auér Ne3

WCIOJb30BATh MpPHU peIIeHUH 33734 (OPMYIIbI
KOOpJIMHAT CepeluHbl OTpe3Ka, JUIMHBI BEKTOpa M
paccTosiHUA MEXIy JBYMsSI TOYKAaMH;, BBIBOJUTH
ypaBHEHHE C]ephl JaHHOIO pajuyca ¢ LIEHTPOM B
JTAHHOM TOYKE

OOBACHATb, KaK OHpeHensieTcs Yrol MexIy
BEKTOpaMH; (bopmynHrpoBaTh OIpe/ieIIeHHE
CKaJIIPHOTO IIPOU3BEACHUS BEKTOPOB;
(bopMyIHpOBATh M AOKA3BIBATh YTBEPKICHHUS O €TO
CBOWCTBAX; OOBSICHATH, KAK BBIYUCIUTD YTOJI MEXTY
JIBYMSI TIPSIMBIMH, a TaKXe yroj MEXIy MpsSMOW U
IUIOCKOCTBIO, HCIOJIb3ys BBIPAKEHUE CKAJSPHOTO
IPOM3BECHUSI BEKTOPOB Yepe3 WX KOOPIUHATHI;
BBIBOJAMTH YPABHEHUE IUIOCKOCTH, IPOXOASIICH
yepe3 JaHHYI0 TOYKY M MEPIEHAUKYISIPHOH K
JAHHOMY BEKTOPY, U (OPMYIy PACCTOSHUS OT TOUKH
hi (6] TUIOCKOCTH; MPUMEHSTh BEKTOPHO-
KOOPJIMHATHBIN METOJ npu pelLeHnn
TeOMETPHUECKUX 3324

OOBACHATDH, UTO TaKOE OTOOPAaXKEHHUE MPOCTPAHCTBA
Ha ce0s W B KakOM Ciydae OHO Ha3bIBaeTCA
JIBIDKEHUEM IPOCTPAHCTBA; OOBACHATH, UYTO TAKOE
HEHTpaJIbHAsi CHMMETpHS, OCeBas CHMMETpHs,
3epKajbHas CUMMETPUS U HapajielbHblil epeHoc,
00OCHOBBIBATh YTBEPXKIEHHSI O TOM, 4YTO OTH
OoTOOpa)KeHHsI TMPOCTPAHCTBA Ha ce0sl SBISIOTCA
JBWKEHUSIMH; OOBSICHITH, YTO TaKO€ IEHTPaIbHOE
nojo0ue (roMoTeTHsl) U peodpazoBaHue NOJ00US,
KaKk ¢ TOMOIIbI0 MpeoOpa3oBaHUsl MO0
BBOJMUTCS  MOHATHE  MONOOHBIX  ¢uryp B
MPOCTPAHCTBE; MIPUMEHSTh JIBYDKCHUS u
npeoOpa3oBaHusi ~ MOJOOMS  MpPU  pEIICHUH
TeOMETPHUECKUX 33124

O0BEMBI TE

17

Oo0vémbl men

17

[Mousatre 00béMa. OOBEM
HPSIMOYTOJIBHOTO
napajuresieuIe/a.

OOBACHATH, KaK U3MEPSIIOTCS 00BEMBI TEJ, TPOBOS
aHAJIOTHUIO c U3MEpPEHHEM Iomaei
MHOTOYTOJIbHUKOB;  (DOPMYyIHpPOBAaTh  OCHOBHBIC
CBOIMCTBa 00BEMOB M BBIBOAWTH C HMX IOMOIIBIO

B
COOTBETCTBUHU
C IIPOrpaMMou

BOCITMTAHHUS




O0BbEM IIpsIMON TPU3MBI. 3 bopmymy 00BEMa [IPSAMOYTOJIBHOTO LIKOJIbI
O0bEM UIHHIIpA. napasuiesenunesia
Brruncnenne 06bEMOB Tell ¢ DopMyIupoBaTh U I0OKA3bIBATh TEOPEMBI 00 00BEME
nomoliibio uHTerpaina. O0béM 5 npsiMOM TpU3Mbl U 00BbEME LMIMHApA; peuaTh
HAKJIOHHOH npu3Mbl. O0BEM 3aJauu, CBSI3aHHBIC C BBIYMCICHHEM OOBEMOB ITHX
nupamubl. O6bEM KOHYCA. TEN
O6béM mapa. O6bEMBI BriBoauTs HUHTETPAIbHYIO bopmyny  mns
IIaPOBOT'O CEIMEHTAa, 5 BBIUMCIICHUS] OOBEMOB Tell W JIOKa3blBaTh C €&
IIAPOBOI'O CJI0S M IAPOBOI0 IIOMOIIBIO TEOPEMBI 00 00bEME HAKIIOHHOH MTPU3MBI,
cekropa. [liomans cdepsl. 00 o00béMe mnupamuabl, 00 00BEME KOHYCa;
KoHnTtposibHas paboraNe3 1 BBIBOJIUTH (OPMYIIBI ISl BBIYUCIICHUS OOBEMOB
yCeu€HHOM mHpaMuAbl U YCEUYEHHOTO KOHYCA;
pemaTh 3aJa4d, CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB 3TUX TET
®opMyIMpoBaTh U 1I0Ka3bIBaTh TEOPEMY 00 00BEME
3auét Ned 1 mapa ¥ ¢ e IOMOILIbI BBIBOAUTH (HOPMYIY
wiomaaun  cepsl; BBIBOIUTH  (OpMYITYy  JUIA
BBIUMCIICHUS] OOBEMOB IIAPOBOTO CETMEHTa U
[IapOBOTO CEKTOPA; pelIaTh 33/1a4H C IPUMEHEHUEM
(dhopMyn 00BEMOB pa3TUYHBIX TN
IloBTOpPEHME 14 3axknwuumenvhoe yMeTh pemarth 3aganus tumna 8,13,15,16 uz JJEMO B
noemopenue npu no02omoeKe 14 EI'D (6a30BbIii ypoBEHD); COOTBETCTBUU
K Umo20601 ammecmayuu no YMEHHME CaMOCTOSITENILHO ONpPEAENATh LIETN CBOETO | C MPOrpaMMoi
ceomempuu oOydeHus, cTaBUTh U (GOPMYyIUpOBaTh Ay cebsi | BOCIHUTAHUA
Pemienne 3amau mo  Teme: TITKOJTBI

«lunuHap, ero  3JIEMEHTHI.

[Tnomans MOBEPXHOCTHU
nwmHapa»;  «Konyc,  ero
AJIEMEHTBI. [Tnomanp

MOBEPXHOCTU KOHYca»; «Cdepa
U map, ux 3yeMeHTsl. [lnomans
chepel u 00BEM  mIapaw;
«[Inomans MOBEPXHOCTHU
npusMbel. OOBEM  IPUIMBDY;
«O0BEM UIMHIpPA U KOHYCaY;
«3menenue IJIoIagu "
00béMa buryps pu

HOBble 3agaud B Yyu€0e M MO3HABATEIHHOM
NESTENIbHOCTH, Pa3BUBAaTh MOTHUBbI U MHTEPECHI
CBOEH MM03HABATEIBHON JESTEIBHOCTH;

YMCHHC CaMOCTOSATEIIBHO IJIaHUPOBATh nIyTHn
JOCTHIXXCHUA ueneﬁ, B TOM YHUCJIC aJIbTCPHATHUBHBIC,
OCO3HAHHO BbIOMpaTh HauOosiee >PPEKTUBHBIE
CrocoOBbI pemieHus] y4eOHBIX W TO3HABaTEIHHBIX
3azay;

Pa3sBUTHUC YMGHI/Iﬁ CaMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJINPOBAaTb U KOPPEKTUPOBATh JEUCTBUS B
00001IeHHS,

nponecce cucreMaTu3salmuu u




U3MEHEHUU €€ pa3MEpOBY;
«l'eomeTpuss Ha  KIeTYaTOM
Oymare», «TpeyronbHUK»,
«[Tapamnenorpammy,

«IIpsAMOyrosbHHMK,  KBajpar,
poMOY, «Tpanenus»,
«OKpYXHOCTh u KpyD»,
«BnucanHble W ONUCaHHBIE

paciivpeHusl 3HAHUM, IMOJTYYEHHBIX B OCHOBHOM
HIKOJIE;

(dhopMupoBanue YMEHH CaMOCTOSITENTEHO
OCYILIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
CBOIO JICATEIbHOCTh IIPH BBITOJTHEHUH 3aJaHUH.

OKPYKHOCTH.
Bcero 68
HToro 170
COI'/TACOBAHO COTI'JIACOBAHO
IIpoToxon 3acegaHus MIKOJIBHOTO
P . . | 3amecturens nupekropa no YBP
METOAMYECKOTO OOBEIUHEHUS YUYUTEICH A
€CTeCTBEHHO-MATEMaTHUECKOTO THKITA M.B.Anmesa

MAOY COILINe3 umenu C. B. Jlyounckoro
ctT. bepesanckoit
ot 27 aseycma 2021 r. Ilpotoxon Ne 1

T. B. Cyxapesa

«_»aseycma 2021 1.
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