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Pabouas nporpamma

IO MATCMATHUKC
cpeonezo obue2o 06pa3068aHus

10-12 kiaacchl



IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo matemaruke s 10-12 kiraccoB BedepHEH MIKOIBI COCTABICHA

1. Ha ocHOBe MPUMEPHON MPOrPaMMBbI IO MaTeMaTHKE, ONyOJTMKOBAHHOW B COOPHHMKE HOPMATHBHBIX JOKyMEeHTOB («JIpoday, 2008r.),
2. HaocHOBe (penepanbHOTO KOMIIOHEHTA rOCyJapCTBEHHOTO CTaHAapTa o0miero o0pa3oBaHus, 3akoHa 00 00pa3oBaHUM,

3. B COOTBETCTBUU ¢ 0a3uCHBIM yueOHbIM TuTanoM OY P®, yreepxknénnoro nprukazom MunobpazoBanust PO Nel1312 ot 09.03.2004.
4. c ygetoM yueOHOro miana cpenHero odmiero oopazoanus MBOY BCOI Nel ropoaa Beimmauit Bomouek

VY poBeHb peanu3aliy NporpamMmMbl: 0a30BBIH.
YV4yeOHO-METOANYECKINI KOMILUIEKT |

1. Amumos lI.®., Konsrun FO.M., Cunopos FO.B. u np., M.: IIpocsemenue, 2015 r . AnreOpa u Hagana matemarudeckoro ananusa 10 — 11;

2. JI.C. Aranacsu, B.®. byry3os, C.b. Kangomiuies u np. I'eometpust, 10-11: Yue6. aisa obmeodpaszoBat. yupexaenuii/— M.: [Ipocsemenune, 2000.

Cornacno ¢denepaibHOMY 0a3MCHOMY y4eOHOMY TIJIaHY JIJIsl BeUepHUX KO Poccuiickoit deaepanuu st 00s3aTEHHOTO H3YYCHHSI MAaTeMaTHKHA Ha
JTare OCHOBHOT'O 00IIero 0Opa3oBaHUs OTBOIUTCS HE MEHee /2 4acoB B ToJ U3 pacuéra 2 yaca B Henento ais 10 — 11 kmaccoB u 108 yacoB B rof u3
pacuéra 3 yaca B Hezento Ui 12 knacca. [Ipu aToM npeamnonaraercs NocTpoeHue Kypea B (hopMe MmociieoBaTeIbHOCTH TEMAaTHUECKUX OJIOKOB €
yepeOoBaHUEeM MaTepuala 1o airedpe, aHaan3y, TUCKPETHOW MaTeMaTHUKe, TEOMETPUH

Cornacno yueonomy miany MbOY «B(C)OII Nely na nzyyenue matematuku B 10-11 kmaccax orBogutcs 2 yaca oo u 0,5 3a049Ho B Henemo(35
y4eOHBIX HeleNb) U 2 9aca ouHO ul vac B Hepento 3a09HO ( 34 yueOHBIX Henenu) B 12 kiacce.

YpoBeHb peanuzaiuu TporpaMmbl: 0a30BbIH.

l. IInanupyemble pe3yJibTaThl 0CBOeHHMA YueOHOro npeamera «MatemaTuka-10-12»

PabGouast mporpamma yueOHOro mnpeamera «Maremaruka-10-12» obecrneunBaeT JOCTHIKEHHE CIEAYIOMUX PEe3yJIbTaTOB OCBOCHUS
00pa30BaTeNbHON MPOTPaMMEBI CPEIHETO 00IIero 00pa3oBaHUs:
Jluunocmuwle pe3yipmanol:
1. JImuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00ydaromuxcs K cede, K CBOeMy 3/10POBbI0, K IO3HAHUIO ce0sl:
- OpHEHTAIHsI 00YJarOIIUXCS Ha peaTU3aIliio MO3UTUBHBIX KU3HEHHBIX MMEPCIEKTUB, MHUIIMATUBHOCTH, KPEATUBHOCTh, TOTOBHOCTh U CITOCOOHOCTH
K JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CHOCOGHOCTB CTaBUTD LCIINU U CTPOUTD JKU3HCHHBIC IJIAHBI;
- TOTOBHOCTh U CIIOCOOHOCTH 00ECTICYNTh ce0e M CBOMM OJIM3KHM JIOCTOMHYIO JKU3HB B TIPOIIECCE CAMOCTOSITENILHOM, TBOPYECKOH M OTBETCTBECHHOM
ACATCIIbHOCTH,
- TOTOBHOCTb U CTIIOCOOHOCTH OOYYAIONIMXCS K OTCTAUBAHUIO JINYHOTO IOCTOMHCTBA, COOCTBEHHOTO MHEHHUS;




- TOTOBHOCTb M CIIOCOOHOCTH 06yIIaIOH_II/IXC$I K CaMOpPa3BUTUIO WU CAMOBOCIIMTAHUIO B COOTBCTCTBUU C OGH.IC‘ICJIOBC‘IGCKI/IMI/I OCHHOCTAMHU H
ujeagaMu TPakJaHCKOT0 OOILECTBa,;

2. JInyHOCTHBIE pe3yJIbTaThl B chepe OTHOLIEHHI 00y4aIOIIHUXCS € OKPYKAIIMIUMH JHIbMU:

- HPABCTBEHHOE CO3HAHUE M IIOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKUX LIEHHOCTEH, TOJIEPAHTHOIO CO3HAHMsI W IIOBEJCHUS B
MOJIMKYJILTYPHOM MHUPEC, TOTOBHOCTU U CIIOCOOHOCTH BECTH Auaior ¢ ApyruMu JrOAbMHU, JOCTUTIaTh B HEM B3aMMOIIOHUMAHHWA, HAXOAUTH 06H_II/I€ neiaun
Y COTPYIHHUYATH I UX TOCTHKEHUS;

- MNPUHATHUC T'YMAHUCTUUYCCKUX HGHHOCTGﬁ, OCO3HAHHOC, YBAXUTCIIbHOC U ,Z[O6p0)K€.HaT€.HBHOG OTHOIICHUEC K ApPYromMy 4YCJIOBCKY, €0 MHCHMHIO,
MHUPOBO33PEHUIO;

3. JIMYHOCTHBIEC pe3yJbTaTbl B c{epe OTHOUIEHUH OOy4alwIMXcsl K OKpYXKallleMy MHPY, KHBOH NpHpPoAe, XYyI0:KeCTBEHHOI
KyJbType:

- MHPOBO33PEHHE, COOTBETICTBYIOIIECE COBPEMEHHOMY YPOBHIO pPa3sBUTHUS HAayKH, 3HAYMMOCTH HAyKH, IOTOBHOCTH K Hay4YHO-TEXHHYECKOMY
TBOPYECTBY, BJIAJCHHE JOCTOBEPHOH MH(poOpManMed O NEepeAoBbIX JOCTHKEHUSAX U OTKPBITHSAX MHPOBOM M OTEUECTBEHHOM HAYyKH,
3aWHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOILECTBA;

- TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha HMPOTSDKEHUM BCEH KU3HHM; CO3HATEIbHOE OTHOIIEHHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHOM MpohecCHOHaTBbHON U OOIIECTBEHHON AEATEIbHOCTH.

Memanpeomemmubnie pe3yibmamol.

1. PeryasiTUBHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

BbInyCKHUK HAYy4YUTCH:
- CaMOCTOATCIIbHO OMPCACIIATh LIC/IN, 3aJaBaTh MMapaMCTPbl U KPUTCPUU, 11O KOTOPBIM MOKHO OIIPECACIIUTD, UTO LCJIb JOCTUTHYTA,
OLICHUBATh BO3MOXHbBIE TMOCIEACTBUS JTOCTHXKEHUS MOCTABIECHHOW LEIM B JEATEIbHOCTH, COOCTBEHHOW KH3HU M KU3HH OKPYXKAIOLIUX JIOJEH,
OCHOBBIBASICh HA COOOPAKEHUSX ITUKH U MOPAIIH;
- CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESTENIbHOCTH U KU3HEHHBIX CUTYAIIHIX;
- OIICHUBATb PCCYPChI, B TOM YUCJIC BPCMI U APYT'UC HCMATCPUAJIBHBIC PCCYPCHI, HCOGXOZ[I/IMBIG JJ11 JOCTUXKCHUA MOCTaBJICHHOU Oeiau,
- BBIOMPATH MyTh JOCTUKEHHUS LI€ITH, IJIAHUPOBATh PELIeHHE MOCTABICHHBIX 33a]1a4, ONTUMU3UPYS MaTepUabHbIE U HEMaTepUaJIbHbIE 3aTPaThI;
- OpPraHu30BbIBaTh () PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS IOCTHKEHUS TIOCTABICHHOM 1SN,
- COTIOCTABJIATh MOJYYCHHBINA Pe3yabTaT JEATEIbHOCTH C MMOCTABJICHHOI 3apaHee 1eIbIO.

2. llo3HaBaTe/IbHBIE YHHBEPCATbHbIE YUeOHbIE eliCTBUSA

BbInyCKHUK HAYy4YUTCSH:

- UCKaTh M HAXOAUTh O0OOIIECHHBIE CITOCOOBI pEeIIeHHs 3a/1a4, B TOM YHUCIIE, OCYLIECTBIATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIN IMOMCK U CTaBUTh Ha

€ro OCHOBE HOBBIC (yueOHbIE M TIO3HABATEILHBIC) 3a1a4H;



- KPUTHYECKH OLEHUBATh M HWHTEPHPETHPOBATh HMH(OPMAIMIO C pa3HbIX MO3MLMH,  pacrno3HaBaTh U (UKCHPOBATh MPOTHBOPEYHS B
MH(POPMALMOHHBIX UCTOUHUKAX;

- HCIIOJIb30BAaTh pAa3IMYHbIE MOJEIbHO-CXEMAaTUUYECKUE CpEACTBA JUIsl IPEACTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOUIEHMH, a Takke
IIPOTUBOPEYUHi, BBISIBICHHBIX B MHPOPMALIMOHHBIX UCTOUHUKAX;

- HaXxOOUTb WU NIPUBOJUTH KPUTUYECKHUE apPTyMEHThl B OTHOLIEHUM JEHCTBUH M CYXIEHUH IPYroro; CHOKOMHO M Pa3yMHO OTHOCHUTHCA K
KPUTHUYECKHM 3aMEYaHUSAM B OTHOLIEHUH COOCTBEHHOTO CYX/IEHUs, pacCMaTpUBaTh UX KaK pecypc cCOOCTBEHHOTO pa3BUTHS;

- BBICTPAauWBaTh WHIMBHIYaJbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAsi OTPAHUYEHHUS CO CTOPOHBI JAPYIMX YYaCTHHUKOB U PECYPCHBIC
OrpaHUYCHUS;

- MCHATH U YACPKUBATL Pa3HbIC TO3UIIUU B MIO3HaBaTeIbHOMI ACATCIIBHOCTH.
3. KoMMyHHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA
BbinycKHUK HAy4YUTCH:

- OCYUIECTBJIATDH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEpCTHUKAMHU, TaK M CO B3POCIBIMHU (KaKk BHYTPU 00pa30BaTeIbHONW OpraHM3allM, TakK U 3a ee
npenenamu), MoAOUpaTh MapTHEPOB AJS JEIOBOW KOMMYHHMKAIIMM HCXOIS M3 COOOpaXEHUH pe3yIbTaTUBHOCTH B3aUMOJACWUCTBUS, @ HE JIMYHBIX
CHMIIATHI;

- IpU OCYUIECTBJICHUU TPYNIOBOM PabOTHI OBITh KaK PYKOBOAMTENEM, TaK M WIEHOM KOMaHIBI B Pa3HbIX poOJisiX (TeHepaTop HAEH, KPUTHK,
WCIIOJIHUTEIb, BBICTYNAIOUIHM, SKCIIEPT U T.1.);

- KOOPAMHUPOBATH U BBIMOJIHATH paObOTY B YCIOBHUSIX PEAIbHOT0, BUPTYAIILHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

- pa3BepHYTO, JOTUYHO U TOYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAaHUEM a/IEKBATHBIX (YCTHBIX U MUCHMEHHBIX) A3BIKOBBIX CPEJNICTB;

- pacrio3HaBaTh KOH()IMKTOT€HHBIE CHUTYallUH U MPEeNOTBpaIlaTh KOH(DIUKTHI 10 X aKTUBHOHM (pa3bl, BBICTPAaUBATh JICIOBYIO U 00Pa30BaTEIbHYIO
KOMMYHUKAIHIO, n30eras JUYHOCTHBIX OLIEHOYHBIX CYKACHUH.

Ilpeomemnmnnie pezyiomamaol:

ba3oBblii ypoBeHb
«IIpo61eMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaThD)

Paznen |. BoInyCKHUK HAy4YuTCS I11. BoINyCKHMK MOJYYUT BO3MOKHOCTH HAYYHTHCSA

Ilesm ocBoenus | J[7s1 Mcronb30BaHMs B TOBCEAHEBHOM KU3HU U o0ectieueHus | [ pa3sumus Muludienus, UCNOIb308AHUSL 8 NOBCEOHEBHOU IHCUSHU

npeaMera BO3MO>XHOCTH YCIEIIHOTO POAOKEHUS 00pa30BaHus 1O u obecneueHuss O3MONCHOCU YCREUWHO20 NPOOOINCEHUS 0OPAZ06AHUS
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM no CNeyuarbHOCMAM, He C8A3AHHbIM C NPUKAAOHBIM UCNONIb308AHUEM
UCTIOJIb30BAHUEM MAaTEMATHKU Mamemamuxu

TpeboBanus K pe3yjabTaram




Onemenmut
meopuu
MHOIICECME U
Mamemamuuec
Koil 102UKu

OrepupoBaTh Ha 6a30BOM YPOBHE  OHATHSAMU: KOHCUHOE
MHO€ECTBO, 3JIEMEHT MHOKECTBA, [IOJIMHOXKECTBO,
nepeceyeHre u 00bETUHEHNE MHOKECTB, YHUCIIOBBIE
MHO>KECTBA Ha KOOPAMHATHOM MPSIMOH, OTPE3OK,
WHTEpBa;

onepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU: YTBEPKICHUE,
OTpPULIAHHE YTBEPKACHUS, ICTUHHBIE U JIOXKHbBIE
YTBEPKICHUS, TPUUUHA, CJIEICTBHUE, YACTHBIN Ciydan
00I11er0 YTBEP)KACHUS, KOHTPIIPUMED;

HaXOJUTh MepeceueHue U 00beIMHEHUE IBYX MHOKECTB,
NPEeCTaBICHHBIX Tpa@UUECKH Ha YUCIOBOU MPSIMOIA;

CTPOUTH HA YUCIIOBOM MPSAMON MOJIMHOKECTBO YUCIOBOTO
MHOECTBA, 33JJaHHOE MPOCTEHUIITUMHU YCIOBUIMH;

pacro3HaBaTh JIOKHbIE YTBEPKIACHHUS, OIIUOKU B
paccyXaeHUsIX, B TOM YHCJIE C UCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

B noeceonesnoii srcuznu u npu uzyuenuu oOpy2ux npeomemos:

— HCIOJIB30BaTh YKCIIOBBIE MHOXECTBA HAa KOOPAMHATHOU
IIPSIMOM I OIIMCAHUs PEAJIBHBIX IIPOLIECCOB U SIBIICHUN;

— TPOBOIUTH JIOTUYECKHE PpACCYXKICHHS B CUTyalHAX
IIOBCEIHEBHOM XU3HU

- Onepupoeamb2 NOHAMUAMU. KOHEYHOE MHOMCeCcmeo, JI1emMeHm
MHOIMHCecmea, I’lOOMHOJfC@CWl@O, nepecederHue u obveounenue
MHOOMCecne, 4ucioevle MHOMNcCecmed HaA KOOpduHaWIHOIZ I’lpﬂMOlZ,
Ompe30K, uHmepeal, noayuHmepeal, NnpomedNCcymokKk c BLIKOJIOMOLL

moukotll,  epaguyeckoe  npeocmasieHue - MHOMICeCm8 — Ha
KOOPOUHAMHOU NIOCKOCTU,

—  onepuposams NOHAMUAMU: ymeepaicoenue, ompuyanue
YMBEPIHCOeHUS, UCMUHHbIE U JIONCHbIE YMBEPHCOEHUS, NPUYUHA,
creocmaue, yacmuwlil cayyatl obwe20  ymeepaicoeHus,
KOHmMpnpumep;

—  npogepsimb NPUHAOIEHCHOCHIb INEMEHMA MHONCECMBY,

—  HaxoOumuv nepeceuenue u 0OveOUHeHUe MHONCECME, 8 MOM Uucie
NPEeOCMABIeHHbIX — 2paAuyecKu HA  YUCTIOB0U NpsAMOU U  Ha
KOOPOUHAMHOU NIOCKOCTU,

—  nposooumsv  0OKA3AMENbHbIe PACCYHCOeHUs Ol 0OOCHOBAHUSA
UCTUHHOCIMU YMEEPIAHCOEHULL.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux npeomemos:

—  UCNOIb306aMb YUCL0Bble MHONCECMEa HA KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOU NJIOCKOCMU O ONUCAHUSL PEANbHbIX NPOYECCO8 U
AGNeHU;

—  nposooumb  00KA3amenbHvble  PACCYIHCOCHUs 6  CUMYAYUsx
HOBCEOHEBHOU JCUZHU, NPU PeUleHUlU 3a0ay U3 Opyeux npeomenos

Yucna u
GbIpadiceHun

- OnepupoBaTh Ha 0230BOM YPOBHE MOHATHSIMHU: 1IETI0€ YHCIIO,
JEIUMOCTH YrCeNl, 0OBIKHOBEHHAS IPOOK, IeCATUIHAS
JIpo0b, palMOHAIEHOE YHCIIO, TPUOTHMKEHHOE 3HAUCHUE
YHCIIa, 9aCTh, J0JIsI, OTHOIIICHHE, TPOIEHT, MOBBIIICHUE

C80000HO Onepuposams NOHAMUAMU.: Yeloe YUCTO, OeTUMOCTb Yucel,
00bIKHOBEHHAsL OPOOb, decaAmMUUHAs Opobb, PAYUOHATLHOE YUCTO,
NPUOIUNCEHHOE 3HAYEHUE YUCIA, YACMb, OO0, OMHOUEHUE,
NPOYeHm, NOBbIUEHUE U NOHUICEHUE HA 3A0AHHOE YUCILO

1 v v v
3pecb U fanee: pacno3HaBaTb KOHKPETHbIe MPUMEPbI 0BLWMX MOHATUI NO XapaKTEPHbIM NPMU3HAKaM, BbINOMHATL AEACTBUA B COOTBETCTBUM C ONpesesIeHUeM U NPOCTENLLIMMM
CBOMCTBAMM MOHATUI, KOHKPETU3NPOBATL NPMMEPaAMM Ob6LLME MNOHATUA.
2 o o
34ecb U fanee; 3HaTb onpeaeneHne NoOHATUA, YMeTb NOACHATb ero CMbIC/1, YMETb MCMOJ/1b30BaTb NOHATUE U €r0 CBOWCTBA NPU NPOBEAEHUN PACCYKAEHUM, peLleHM 3a4au.




MOHIDKEHUE Ha 3a/IaHHOE YHUCIIO MPOIICHTOB, MacIITao;

- onepupoBaTh Ha 6a30BOM YPOBHE MOHATHSMU: JIOTapUDM
Yyucia, TPUTOHOMETPUYECKas OKPY>KHOCTb, TpaJlyCHast
Mepa yria, BeTUYMHA yria, 3a1aHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC,
TAQHT€HC U KOTAaHTEHC YTJIOB, UMEIOIINX TPOU3BOIbHYIO
BEJIMYUHY;

- BBIMIOJIHATH apUPMETHUECKUE ACUCTBUS C LEIBIMU U
paIMoOHaTBLHBIMU YHCIIAMH,

- BBINIOJIHATH HECJIOKHBIE MPeo0pa3oBaHMs YHUCIOBBIX
BBIPXCHHH, COIEPIKAIUX CTEIIEHU YHCeN, TUO0 KOPHU U3
quce, 100 JorapudMbl YHCEIT;

- CpaBHUBATh pallMOHAILHBIC YUCIIa MEXY COOOH;

- OLICHUBATh ¥ CPAaBHUBATH C PAl[MOHATILHBIMU YHCIAMHU
3HAYEHUSI LENBIX CTEIIEHEN YMCENl, KOPHEU HATypaJbHOU
CTEMEeHH U3 YHUCEI, JIOrapu(MOB UKCEN B MPOCTHIX
ciyyasx;

- n300pakaTh TOYKAMHU Ha YUCIIOBOM MPSIMOM IIEJIbIC U
palKoHaIbHbIE YKCIA,

- H300paXkaTh TOYKAMHU Ha YHCIIOBOM MPSIMOM IIJIbIE CTETICHU
YHUCel, KOPHU HAaTypaJbHOM CTENEHU U3 YUCEe,
jorapu@mbl Uuces B MPOCTHIX CAyYasiX;

- BBITIOJIHSATH HECJIOKHBIE MPe0oOpa30BaHUs MEIbIX U IPOOHO-
palMOHaNIbHBIX OYKBEHHBIX BBIPAKEHUH;

- BBIpaXaTh B MIPOCTEUIINX CIydasiX U3 PaBEHCTBA OJHY
MEePEMEHHYIO Yepe3 APYTUe;

- BBIYUCJISTH B MIPOCTBIX CIIy4asiX 3HAYEHUS! YHCIIOBBIX U
OYKBEHHBIX BBIPXKEHUMU, OCYILIECTBIISAS HEOOXOANUMbIE
MOJICTAHOBKH U MPeoOpa3oBaHMs;

- U300paXkaTh CXEeMAaTUYECKH Yo, BETUYMHA KOTOPOTO
BBIPA)KEHA B rpajaycax;

- OLICHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCa, KOTaHT'€HCa
KOHKPETHBIX YTJIOB.

npoyernmoe, Macmma6;

npueodumb npumepbnvl yuceil ¢ 3A0AHHBIMU C8OUCTNEAMU ()eﬂuMocmu;
onepupoeambsv NOHAMUAMU. JZOZCZqubM uuciua, mpucoHomempudecKkas

OKDYHCHOCMb, PAOUAHHAS U 2PA0YCHAA Mepa Y2lld, 8eIUtUHA Y2id,
3a0aHH020 MOYKOU HA MPUSOHOMEMPUYUECKOU OKPYHCHOCMU, CUHYC,
KOCUHYC, MAH2EHC U KOMAHLEHC Y208, UMEIOUWUX NPOU3BOTbHYIO
BEUYUHY, YUCTA € U T,

BbINOJIHAMb apuquwemuuecxue ()eﬁcmeuﬂ, couemast yCnmHbsle U

NUCbMEHHbLE NPUEMbL, NDUMEHSA NPpU Heobxooumocmu
eblyuciumesibHvle ycmpoﬁcmea;

HAX00UMb 3HAYEHUS KODHA Hamypaﬂbnoﬁ cmeneru, cmeneru ¢

PAYUOHANIbHBIM NOKazameem, ﬂozapuqua, UCNnoNb3YA npu
He0OX00UMOCMU BbIYUCIUMEIbHBLE ycmpoﬁcmea;

NOb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX pACUemaXx,
npoB8OOUMb NO U3BECMHBIM OPMYLAM U NPABUIAM NPEOOPA308aAHUSA

OYKBEHHBIX BbIPANCEHUT, BKIIOUAIOWUX CIENeHU, KOPHU, J102apugdmbl
U mpuzoHomempuieckue QyHKyuu,

HAX0O0UMb 3HAYEHUS YUCTIO8bIX U 6yK6’€HHle ebzpaofceﬂuﬁ, ocyuwecmeJiis

Heobx00uMble NOOCMAHOBKU U NPeobPA308aHUs;
usobpaxcamov cxemMamudecku y2oi, 8eIUdUHa KOMOpo20 8blpadiceHda

8 epadycax uiu paouaHax;

ucnojavzoeamsv  npu - peuweruu 3a0ay  mabauyuHble

MPULOHOMEMPULECKUX DYHKYULL Y208,

3HAYeHUA

BLINONIHAMb  NEPE6O0  GEIUHUHbL V2Ad U3 PAOUAHHOU Mepbl 8
2PAOYCHYI0 U 0OPAMHO.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueOHwvix npeomMemos:
BbINOTHAMY OCUCMBUSL C YUCTOBLIMU OAHHBIMU NPU PEUUeHUU 3A0aY

NPAKMUYECKo20 Xapakmepa u 3a0a4 U3 pasiuyHvlx obnacmet
3HAHUU, UCNOTIL3YS NPU HEODXOOUMOCMU CNPABOYUHbIE MAEPUATbL U




B nosceonesnoti scuznu u npu usyuenuu opyeux yueOHulx
npeomemos:

BBITIOJTHATH BBIYUCIICHUS TIPU PEIICHUH 3374 MMPAKTHUYECKOTO
Xapaxrepa,

BBITIOJTHATH TIPAKTUYCCKHE PACUETHI C UCIIOJIb30BAaHUEM TTPH
HEOOXOIUMOCTH CIIPABOYHBIX MATEPUAIIOB U
BBIYHMCIIUTEIIBHBIX YCTPOUCTB;

COOTHOCHUTH PEabHbIC BETUYHUHBI, XapaKTEPUCTUKN O0BEKTOB
OKPY’KaIOIIIETO MUPA C UX KOHKPETHBIMHU YHCIIOBBIMU
3HAYCHUSIMU;

WCIIOIH30BaTh METObI OKPYTIICHUS, TPUOIMIKEHUS U
MPUKUJIKU TPU PEHICHUHU MPAKTUYECKUX 33724
IIOBCEIHEBHOM XKU3HU

eblduciumesibHvle ycmpoﬁcmea;

oyeHueanv, CpasHUu6aNtb U UCNOJ1b306ANb6 NPU peUeHuUU NpaKmu4eCcKux
30044 YUCNI08ble 3HAYUECHUS PEANbHBIX 6€UHUUH, KOHKDEmMHble
Yucuosble xapakmepucmuxku 00bexmos OKpyocaroueco mupa

Ypasuenus u
Hepagencmea

Pemate nuHeiHbIe ypaBHEHHS ¥ HEPABEHCTBA, KBAAPATHBIC
ypaBHCHHS;

pemiats Jiorapudmudeckue ypaBHenus suaa log , (bx +c¢) =d
U mpocrTeiiimue HepaBeHncTBa Buaa 10g 5 X < d;

pelaTh MoKasaTeIbHbIe ypaBHeHus, Buaa a° = d (rae d
MO>KHO TIPEJICTABUTH B BHJIE CTEIICHU C OCHOBAaHHEM &) U
npocreiimue HepaBencta Buaa 8 < d  (rae d MoxHO
IPEIICTAaBUTh B BUJIC CTCIICHU C OCHOBAHHEM a);.

MPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEW TPOCTEUIIErO
TPUTOHOMETPUYECKOTO YPaBHEHUS BUAA: sin X = @, COS X
=a, tgx=a, ctg X = a, rac a — TabauyHOE 3HAUCHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUECKON (DYHKITHH.

B nosceonesnoui scuznu u npu usyuenuu opyaux npeomemos:
— COCTaBJISITh M pellaTh YpaBHEHUS U CHUCTEMbl ypaBHEHUN

IIpU pCHICHUH HECJIOXHBIX IMMPAKTHYCCKUX 3ada4

—  Pewamy payuoralvbHvle, nokazamejlbHvle U JZOZClpud)Mull€CKM€
YpaeHeHUus U HepaseHcmed,

mpucoHomenmpuiyecKue ypasHeHusl, Hepasencmeda u ux Cucmemaol,

npocmeiiwiue UppPayUoOHaibHvle U

UCNONIb308aAMb MEMOObL PeUleHUsl YPAGHEHULL: NPUGeOeHUe K 8UOY
«npouU38e0eHUe PAGHO HYII0» UIU «YACIMHOE PAGHO HYJIOY», 3AMeHA
nepemMeHHbIX;

UCNOIb308aMb MEMOO UHMEPBANO8 OISl PEULCHUST HePABEHCME,

—  UCnoawv308amuv epaguueckuii Memoo OJisi NPUOIUINCEHHO2O DeuleHls]

VPAasHeHUll U HEPAGEHCME,

—  u300padicamv HA MPUSOHOMEMPUYECKOU OKPYHCHOCHU MHOHICECTE0
peuwlenuti  npocmeuwux — mpueOHOMempu4eckKUx  ypasHeHuti U
Hepagencma,

—  8bINOJIHAMb OMOOP KOpHeU YPAGHEeHUU UlU peueHull HepageHCmes 8
coomeemcmeuu ¢ OONOIHUMENbHLIMU YCIOBUAMU U O2PAHUYEHUSMU.




B nosceonesnoii srcusnu u npu uzyuenuu Opyeux yueOHuix npeomemos:
— cocmaenamv U peulamsv  YPAGHEHUs, CUCMeMbl YPAGHeHUl U

HepageHcmea npu peueHuy 3a0ay opy2ux yueoHvlx npeomemos;

—  UCNONb306aMb  YPAGHEHUs U HEPABEHCMBA Ol NOCMPOEHUs. U
UCCe008AHUSL NPOCMEUWUX MAMEMAMUYECKUX MoOerell PeanlbHbLX
cumyayuil Uiy NPUKIAOHbIX 3a0ay;

—  yMemb UHMepnpemuposams NOIVYEHHbI NPU peuleHuu ypaeHeHusl,

HepaseHcmea  UiU  CUCMeMbl — pe3yibmam,  OYeHUsamov  e2o
npagoonooodue 6 KOHmMeKcme 3a0aHHOU PeanlbHOU CUMyayuu uiu

NPUKIAOHOU 3a0ayu

Dyukyuu

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSMU: 3aBUCUMOCTh
BEJIMYMH, QYHKINSA, apTYMEHT U 3HaueHHe (QyHKIIUH,
00J1aCTh ONpeIeTICHUS 1 MHOKECTBO 3HAYCHUH ()YHKIINH,
rpaduK 3aBUCUMOCTH, TpaduK GyHKINHU, HYTU QYHKINH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, BO3pAacTaHUE Ha
YHICIIOBOM NPOMEXKYTKE, YObIBAaHHE HA YUCIOBOM
IPOMEXKYTKEe, HAanOOJbIlIee U HAUMEHbIIIEe 3HaYeHUE
(GYyHKIMU Ha YHCIIOBOM MPOMEXKYTKE, TEPUOANYECKAs
byHKIMS, IEpUOI;

OIepHUpOBaTH Ha OA30BOM YPOBHE MOHATUAMU: TpsAMast U
oOpaTrHas MPONOPIUOHAIBHOCTb JIMHEHHAs,
KBaJpaTH4HAas, Jorapu(pMUIecKas 1 MoKazaTesbHas
(GYHKIIMH, TPUTOHOMETPUYECKUE (DYHKIINH;

pacrio3HaBaTh rpauKu JIEMEHTApHBIX GYHKLIUN: TPAMON U
00paTHOM POMOPIIMOHATLHOCTH, JINHEHHOH,
KBaJPaTUYHOM, JTIOTapu(PMUIECKON U MOKA3aTeIbHON
GYHKIHA, TPUTOHOMETPUIECKUX (YHKITH;

COOTHOCHTD Tpa(pyKH 3JIeMEHTApHBIX (PYHKIUI: IPSIMOH U
00paTHOI IPOMTOPIIMOHATLHOCTH, JINTHEHHOH,
KBaJPAaTHYHOM, JJOrapru(PMUUIECKON 1 MMOKa3aTeIbHON

Onepuposamv NOHAMUAMU: 3A6UCUMOCTNb BETUYUH, PYHKYUSL, aPSYyMEeHM
u 3Hauenue Gynkyuu, obnacms onpeoeneHuss U MHOICeCmeo
3HaweHutl QyHKyuu, epapux 3asucumocmu, epagux GyHKyuu, Hyau
@yHKYUU, RPOMENCYMKU 3HAKONOCMOAHCMBA, 803PACMAHUEe HA
YUCTI080M NPOMEdICYMKe, YObl8aHUE HA YUCTO80M NPOMENCYNIKE,
Haubobulee U HauMeHblulee 3Ha4YeHue QYHKYUU Ha YUCTOBOM
npomedcymKe, nepuooudecKas yHKyus, nepuoo, Yemuas u
HeuemHnas QyHKyuu,

onepupoB8ams NOHAMUAMU: NPAMAsL U 0OPAMHASL NPONOPYUOHATLHOCHIDb,
JIUHENHAs, K8AOpamuiHas, 102apupMuiecKas u noKka3amenbHas
@yHKYuU, mpucoHomempuieckue QyHKYUU,

— onpedensimv 3HAYeHUe @OYHKYUU NO 3HAYEHUIO apeyMeHma npu

PA3IUUHBIX CNOCOOAX 3A0aHUS PYHKYUU,
— cmpoumbs 2paguKu U3yUeHHbIX QYHKYULL,

OnuUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CTYYAAX NO popmye
nogedeHue u c8olUcmea QyHKYuil, Haxooums no epapuxy Qyukyuu
Hauboabuue U HauMeHblUiUe 3HAYeHUs,

CMpoUmv dCKU3 epaguxa GyHKyuu, y0osiemeopsoweli NPUeeOeHHOMY




(GyHKUINH, TPUTOHOMETPHUYECKUX (QYHKIMI ¢ popMyami,
KOTOPBIMH OHH 33/1aHBI;

HaXOJUTh 1O rpaduKy NpuOIMKEHHO 3HAUEHUS PYHKIIUH B
3aJaHHBIX TOYKAX;

OIIpEeNIeNIATh 10 TpaduKy CBOWCTBA PYHKIIUU (HYIIH,
HPOMEXYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIIINE 3HAYCHUS U
T.IL.);

CTPOUTH 3CKM3 rpadrka GyHKINHU, YAOBIECTBOPSIOLICH
MIPUBEJICHHOMY Ha0OpYy yCIIOBUM (TPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HaYeHUE (PYHKLINHU B 3alaHHON
TOYKE, TOYKH IKCTPEMYMOB U T.II.).

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

- OTIPEAEIATH MO rpauKkaM CBOMCTBA PeasIbHBIX MPOLECCOB U
3aBUCUMOCTEH (HanOOIbIINEe U HANMEHBIINE 3HAYCHHUS,
MPOMEKYTKH BO3PACTAHUSI U YOBIBAHUS, IIPOMEKYTKU
3HAKOTIOCTOSIHCTBA U T.I1.);

- UIHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON
MPAKTUYECKOU CUTYyaIlNU

HAbOpy YCa08uUil (NPOMENCYMKU 803PACMAHUS/YObI8AHUS, 3HAYEHUE
GyHKYUY 6 3A0AHHOU MOUKe, MOYKU IKCMPEMYMO8, ACUMAMOMDb,
HYAU YyHKYuY u m.o.);

peuwams ypaeHerusi, npocmeiuiue CUcmemvl YPAeHeHUll, UCHOIb3Ysl
ceoticmea QYHKYuil U ux epaghuxos.

B nosceonesnoii scusnu u npu uzyuenuu Opyeux yueOHuix npeomemos:
— onpedensimb NO 2pagukam U  UCNONL308AMb Ol PeuleHus

npumadnbzx 3a0ay ce0lcmeda PEANBbHBIX nNpoyeccos u 3asucumocmeli
(Hau60ﬂbmue U HaAuMeHblUue 3HAYCHUA, NPOMEINCYMKU 603pACNIAHUA

u  yovlaHus  QYHKYUU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
aAcuUMnmMomul, NeEpuoo U m.n.);

— UHmMepnpemuposamsv — CEOUCMBA 8  KOHMEeKCme  KOHKPEemHOuU
NPAKMUYECKOU CUMYayul;

— onpedensimv no  epaguxkam  npocmeuuiue  XApaKmepucmuku
nepuooUYecKUx npoyeccos 6 OUoIo2UU, IKOHOMUKE, MY3bIKE,

paouocssazu u op. (amniumyoda, nepuoo u m.n.)

Texcmoevie
3a0auu

PemmraTe HecnoKHBIE TEKCTOBBIE 3aaa4u pa3HbIX THUIIOB,
— AaHaJIu3upoBaTh YCJIOBUC 3aaayu, IIpU HGOGXO,Z[I/IMOCTI/I
CTPOUTH A1 €€ PCIICHUA MAaTEMATUYCCKYIO MOJICIIb,

— TIOHMMaTh W WCHOJB30BaTh JUIS PEHICHUS 3a7adu
uH(pOpMAIIMIO0, TPEICTABICHHYI0O B BHJIEC TEKCTOBOH H
CUMBOIILHOH 3aIUCH, CXeM, TaOIUII, IUarpaMM, TpaduKoB,

PHUCYHKOB;

— JIeHCTBOBAaTh IO AITOPUTMY, COJAEP)KAIIEMYCSl B YCIOBUU
3a]a4u;

—  Pewams 3a0auu pazuvix munos, 8 mom uucie 3a0ayu no8blUeHHOU
mpyoHOCmu,

—  8blOUPAMb ONMUMALLHBIN MEMOO peuweHUs: 3a0ayu, paccmampueas
PAa3uuHble MEMmoobl,

—  cmpoumb MoOelb peuleHusi 3a0ayu, NpoeooUms O0O0KA3AMENbHbLe
paccyscoenust;

— pewambs 3adauu, mpebyrouue nepeoopa 6apuanmos, NpoBepPKU
YCn08utl, 8b100pa ONMUMATILHO20 Pe3yIbmama;

— AaHAJuuposeamsv U uHmepnpemuposanio pes3ybnianibl 6 KOHMeEKcne




— HCIOJIB30BaTh JIOTHYECKUE PACCYXKACHUS IPU PELICHUU
3a/1a4u;

— paboTaTh ¢ U3OBITOYHBIMH YCIOBUSIMH, BBHIOMpasi U3 BCe
uH(pOpMaluK, JaHHBIE, HEOOXOAWMBIC U PEHICHUS
3a/1a4u;

— OCYIIECTBJISATh  HECIOXKHBIM  mepedop  BO3MOXKHBIX
pelIeHnid, BEIONpasi U3 HUX ONTHMAIbHOE MO KPUTEPUSM,
c(hOpMyIMPOBAHHBIM B YCIOBHH;

— QHaJIM3UpPOBaTh U  HMHTEPIPETUPOBATH  IOJyYCHHBIE
pemieHus B KOHTEKCTE YCIIOBHS 3ajlaud, BBIOMpPATh
peuieHus, He IPOTUBOPEYAINe KOHTEKCTY;

pemars 3aJa4l Ha pacyeT CTOUMOCTH MOKYIOK, YCIIYT,
MIOE3J10K U T.IL.;

penaTh HECIOKHBIE 3a7a41, CBSI3aHHBIE C JI0JIEBBIM YYaCTUEM
BO BJIaJIcHUM (PUPMOH, IpeInpUATHEM, HEABUKIUMOCTHIO;

peliaTh 3aa4y Ha IPOCThIE IPOLEHTHI (CUCTEMBI CKUIOK,
KOMHCCHH) U Ha BBIYUCIIEHUE CII0’KHBIX ITPOLIEHTOB B
Pa3JIMYHBIX CXEMax BKJIAJOB, KPEIUTOB U UIIOTEK;

pemaTh MpakTHYECKUE 3a1a4u, TPEOYIOIIUe UCIIOIb30BaAHHS
OTPULIATENIBHBIX YMCEN: Ha ONPEICICHUE TEMIIEPATYPBIL, Ha
orpezieNieHue TIOJI0KEHUS Ha BpeMEHHOM OCH (710 HaIleH
3pBI U 1OCJIE), Ha JBUKEHHE IEHEKHBIX CPEJICTB
(mpuxoJ/pacxo), Ha ONpeieIeHNe TITyOUHBI/BBICOTHI U
T.IL.;

UCIOJIb30BATh MOHATHE MacIITala JUIst HaX0XKJICHUS
paccTOSHUI U JUIMH HA KapTax, IUIaHaX MECTHOCTH,
TTaHaX TIOMEIICHHH, BRIKPOWKaxX, Mpu padoTe Ha
KOMITBIOTEPE U T.II.

B nosceonesnoii sorcuznu u npu uzyueHuu Opy2ux npeomemos:

ycnoeus  3a0auu, 6vloupams  peuleHus, He npomusopeyauyue
KOHmMeKcmy,

—  nepegooumv npu peuleHuy 3a0aiu UHGoOpmayuro Uz 00HoU opmul 6
Opyeylo, UCNONbL3YS NpuU  HeoOXO0UMOCMU — CXeMbl, mMabauysl,
epaghuxu, ouazpammol;

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
—  pewams npakmuieckue 3a0aqu u 3a0aqu u3 opyeux npeomemos




— pellaTh HECJIOKHBIC MPAKTUYECKUE 3a/1a4l, BOSHUKAIOIIINE
B CUTYaITUsAX TTOBCEAHEBHOMN XKH3HU

TI'eomempus

OnepupoBath Ha 6a30BOM ypOBHE MOHATHUAMU: TOUKA,
npsiMasi, MI0CKOCTh B IPOCTPAHCTBE, MAPAILIETbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH;

pacmo3HaBaTh OCHOBHbBIE BUbl MHOTOTPAHHHUKOB (TIPU3Ma,
nMpamMuia, IpSIMOYTOJIBHBIN Mapajienenune, Kyo);

n300pakaTh U3y4aeMble GUTYPHI OT PYKU U C TPUMEHEHHEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

Jenath (BBIHOCHBIC) IIOCKUE YePTEKU U3 PUCYHKOB IIPOCTHIX
00beMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

M3BJIEKATh HH()OPMAIIHUIO O TIPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeJcTaBlICHHYIO Ha YepTexax
U PUCYHKaX;

NpUMEHSTh TeopeMy [Iudaropa npu BEIYMCIECHUH 3JIEMEHTOB
CTEpEOMETPUIECKUX PUTYD;

HAaXOJUTh IUIONIAU TOBEPXHOCTEN MPOCTEUIIINX
MHOTOTPaHHHUKOB C IPUMEHEHHEM (HOPMYIT;

HAaXOJUTh IUIONIAU TOBEPXHOCTEN MPOCTEUIIINX
MHOTOTPaHHHUKOB C IPUMEHEHHEM (DOpPMYII.

B noeceonesnoti scusnu u npu uzyuenuu Opyeux npeomemos:
COOTHOCHUTB a0CTPAaKTHBIE TEOMETPUUECKUE MOHIATUSA U (PAKTHI
C peasbHBIMU >)KU3HEHHBIMU O0bEKTaMH U CUTYaIHSIMU;
HCIIOJIb30BaTh CBOMCTBA NPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX
¢buryp 1ist pemeHus TUMOBBIX 33aa4 MPAKTUYECKOTO
COJIEP/KaHUS;

COOTHOCHTB TUIOIIAIM TOBEPXHOCTEH Te 0OAMHAKOBON (hOPMBI
Pa3IU4HOrO pa3Mepa;

OLIEHUBATh (HOPMY MPABUILHOT'O MHOTOI'PAaHHUKA MOCTIE
CIIMJIOB, CPE30B U T.II. (OIPEEIIATh KOJUYECTBO BEPIIMH,
pebep u rpaHelt NOJTyYeHHBIX MHOTOTPAHHUKOB)

Onepuposams NOHAMUAMU. MOYKA, NPAMAL, NIOCKOCHb 8
npocmpancmee, napaiielbHoCmy U NePReHOUKYIAPHOCIb NPAMbBIX U
niocKkocmell,

npuUMeHsAmb 0I5l peueHuss 3a0ay 2eomempuieckue hpakmul, eciu ycio8us
npuMeHeHUs 3a0anbl 8 I8HOU hopme;

peuiams 3a0a4u Ha HAXOHCOEHUE 2eOMEMPUUECKUX BETUUUH NO
obpazyam unu aneopummam;

denamv (8bIHOCHbIE) NIOCKUE YePMENHCU U3 PUCYHKOE 00BEMHBIX (huyp,
8 MOM HUCIIe PUCOBAMb 8UO CBEPXY, COOKY, CIMPOUMb ceueHus
MHO202PAHHUKOS,

U3811eKamo, UHMeEPNPEemuposams U npeobpa308bl8ams UHGOPpMayUio o
eeomempuieckux ueypax, npeocmasieHHyIo Ha Yepmencax;

NpUMeHAmMb 2eomempuieckue Gaxkmol 0Jis peuleHus 3a0a4, 8 mom 4ucie
NPEeOnonazaruux HeCKOJIbKO Wd2o8 peuleHus;

ONUCHIBAMb 83AUMHOE PACNONIONCEHUE NPAMBIX U NIOCKOCMElU 8
npocmpancmee,

dopmynuposams ceoticmea u npusHaxu guayp;

00Ka3b18AMb 20MeMPUIecKUe YMEEPHCOeHUs,

671a0emb CMaHOaApmHoU Kiaccugukayueli npoCmpaHCcmeeHHbLX Queyp
(nupamuowl, npuzMsl, napaieienuneosl);

HAaxooums nA0waou nOGEpXHOCmell 2e0MempudecKux mej ¢
npumenenuem Gpopmyn;

BbLIYUCTIAMb PACCMOAHUS U Y2/Ibl 8 NPOCMPAHCMEE.

B nosceonesnoui scuznu u npu usyuenuu opyaux npeomemos:
UCNOIL3068AMb CEOUCMEA 2eOMEMPUYECKUX ueyp O/ peulenus 3a0ay
NPAKMUYECcKo20 xapakmepa u 3a0a4 u3 opy2ux obracmeu 3HaHuil




Bexkmopuot u
KoopOounamol 6

OmnepupoBarb Ha 0a30BOM YpPOBHE IOHITHEM 6eKmOp,
MOOYIIb  8eKMOpA, PABEHCMEO BEKMOPOS, Y20l MeHCOy

npocmpancmee BEeKMOpaMu,  CKauapHoe  NpousseoeHue  8eKmopos,
KOJLIUHEeapHble 6eKmMopbl 8 NPOCMPAHCMEE,
Hcmopusa — OnuceiBaTh  OTAENBHBIE  BBIJAIOUIMECS  PE3YJbTaThl, IIpeocmasnsams 6K1A0 8bIOAIOWUXCA MAMEMAMUKO8 6 pa38umule
Mmamemamuxu MOJTYYCHHBIC B XO/I€ PA3BUTHS MaTEMAaTUKH KaK HAYKH; MamemamuKy U UHbLX HAYYHLIX obaacmetl;
— 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITHI M UX aBTOPOB NOHUMAmb POb Mamemamuxu 6 passumuu Poccuu
B CBSI3U C OTEUYECTBEHHOW U BCEMUPHOU UCTOPUEH;
— TOHHMAaTh POJIb MaTeMaTUKHU B pa3BuTuu Poccun
Memoowv — IlpuMeHAT,  W3BECTHBIE  METOJABI TPH  PEIICHUU Hcnonv3o6ams  ocnosHble Memoovl 00KA3amMenbCcmed, Nposoouns
MaAMeEeMAmuKu CTaHIAPTHBIX MaTEMaTUYECKUX 3a]1a4; 00Ka3amenbCcmeo U 8bINOJHAMb ONPOBEPHCEHUE,
— 3ameyarb u XapaKkTepu30BaTh MaTeMaTH4ecKue NPUMEHAMb OCHOBHbLE MEeMOObl PeuleHUsI MameMamuyeckux 3a0auy,

3aKOHOMEPHOCTH B OKPY>KalOIIEH NENCTBUTEIBHOCTH;

IPUBOJIUTH IPUMEPBl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEN
B NPUPOJE, B TOM UYUCIE XAPAKTEPU3YIOIIMX KpacoTy U
COBEpUICHCTBO OKPY)KAIOIIEr0O MHUPAa U IPOU3BEACHUN
HCKYCCTBa

Ha4 OCHO8e MAamMemMamuyeckux 3aKOHOMepHoCcmel 6 Npupooe
Xapaxkmepuzo8ams Kpacomy u COBEPULEHCBO OKPYHCAIOUe20 MUpa
U npou3BeoeHUll UCKYCCmea;

NPUMEHAMb npocmeluiue NPOSPAMMHbIE CPEOCMEd U IJIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbl NPU  PeuleHuu MamemamuiecKux
3a0ay4




1. Conep:xanue yueOHOro npeamera
COIleD)KaHI’Ie MOAVYJIA «A.]Ireﬁpa M HAYAJIa MATCMATHYCCKOIO aHAJIU3a»

[ToBTOpenue kypca 7 -9 kiacca (UncnoBeie 1 OyKBEHHBIC BRIDOKECHHS. YTIPOIIEHHE BhIpakKeHHU. Y paBHeHHA. CucTteMbl ypaBHeHH. HepaBeHCTRa.
DneMeHTapHbIe QYHKLIUH.

Onemenmol meopuu MHONCECME U MAMEMAMUYECKOU JTOSUKU.

KoHeuHoe MHOKECTBO, IJIEMEHT MHOKECTBA, IIOMHOKECTBO, TIEpeceUeHNE U 00bEIMHEHIE MHOXKECTB, YHCIIOBhIE MHOYKECTBA HA KOOPIMHATHOM
MPSIMOM, OTPE30K, HHTEPBA, TPOMEKYTOK C BBIKOJIOTON TOUYKOM, rpadprueckoe npeacTaBieHue MHOXKECTB Ha KOOPAUHATHON TIIOCKOCTH.
YTBepkaeHue (BHICKa3bIBaHUE), OTPULIAHNE YTBEPIKICHHUS, ICTHHHBIE U JIOKHBIC YTBEPKIACHHUS, CIIC/ICTBUE, YACTHBIN CITy4ail 0OIIEro yTBep KIeHuUs,
KOHTPIPUMED, 10KA3aTENbCTBO.

Yucna u evipasicenus

Kopens n-ii crenenu u ero cpoiictBa. [loHsTHE Tpenena 4MCIOBOM MoOciaenoBaTeNbHOCTH. CTENEHb C JIEUCTBUTENBHBIM IOKAa3aTeleM, CBOMCTBa
crerneHu. J[eliCTBUS C KOPHSMHU HATYypadbHOW CTETICHH W3 YHCEN, TOXKISCTBEHHBIC MPeoOpa3oBaHUS BBIPAKECHUN, BKIIOYAIOIIUX CTEIICHH W KOPHH.
Jlorapudm uncna. Jlecstuanbie n HaTypanbHble Jorapudmel. Yucro e. Jlorapudpmuueckue Toxxaectsa. JleiicTBus ¢ morapudmamu 9ucerr; mpocTennme
npeoOpa3oBaHus BEIPAKCHUH, BKIIOYAIONINX Jorapudmbl. M300pakeHre Ha YUCIOBOM MPSIMOI IENBIX U PAllMOHAIBHBIX YUCEN, KOPHEH HAaTypalbHOM
CTENIEHH U3 uwuces, jorapudmMoB uucen. TpuroHomeTpuyeckass OKpPYKHOCTb, paauvaHHas wmepa yrja. CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC
MPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPUIECKOE TOXKAESCTBO U CIEACTBHUS M3 HETO. 3HAUCHUS TPUTOHOMEeTpruecKux GpyHkuwmid mist yriaos 0°, 30°,

45° 60°, 90°, 180°, 270° (o,g ; g;g;....)

®opMyITbl TPUBEICHHS, CIIOKEHUS, HOPMYITBI ABOWHOTO W TIOJIOBUHHOTO YTJIa.

Ypaenenus u nepasencmesa

YpaBHeHHS ¢ 0HOM TIepeMeHHO#. [TpocTeiiime uppamnroHaabHble ypaBHeHus. Jlorapudmudeckue u mokasareabHble ypaBHeHus Buaa loga (bx + ¢) =
d,a™*°=d (rae d MOKHO NPEICTABUTH B BHE CTENICHN C OCHOBAHHEM & HPPAIHOHATBLHEIM [IOKa3aTeeM) W HX pemeHns. TPHroHOMeTpHIecKHe
ypaBHEHHsI BHJa sin X = @, COS X = &, tg X = a, riae a — TabiIMyHOoe 3HAaYeHHE COOTBETCTBYIOIIEH TPUTOHOMETPUIECKON (DYHKIMH, U UX PEIICHHUS.
HepaBeHcTBa ¢ 01HOI epeMeHHo# Bua log, X < d, @ < d (rme d MokHO TIpecTaBUTh B BUJIE CTENIEHU C OCHOBaHMEM a).HecnodicHbvle payuonansivie,
noKasamenbHule, 102apupmuuecKue, mpueoHOMempuyecKue ypasHenus, Hepagencmed U ux CUcmembl, npocmetiuiue UppayuoHaIbHble YPAGHEHUS U
Hepasencmea. Memoo unmepsanos. I pagpuueckue memoowvi peutenus ypagueHuil u HepaseHcma. Pelienne ypaBHeHUH 1 HEpaBEHCTB, COJCPIKALIIX
MEPEMEHHYIO TI0J] 3HAKOM MOAYJISL. Y paBHEHHsI, CACTEMBI YPAaBHEHUH C ITAPaMETPOM.

Qyuxyuu

[Monsatne Gpynkuu. Hynu GyHKIUM, MPOMEKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTE. Hanboupiee 1 HanMeHblee 3HaueHHs (PyHKITHH.
[Tepuonnunocts pyHkmu. YETHOCTH M HEUETHOCTD (hyHKIMA. CTenenHas, moka3aTenbHas 1 Jorapudmuyeckie (QyHKIMH; UX CBOMCTBA U rpaduKH.
Cnoxussie Gynakmuu. Tpuronomerpudeckue GyHKIUU y = €OS X, y = sin X, y = tg X. @ynknus y = ctg x. CBoicTBa U rpauKu TPUTOHOMETPUIECKUX
¢byHKIMNA. APKKOCHHYC, apKCHHYC, QpKTaHT€HC YMCIIa, apKKOTaHreHe yrcia. OOpaTHbIE TPUTOHOMETpHUYECKUE (DYHKITNH, UX CBOWCTBA U IpaduKu.



[TpeoOpaszoBanus rpaguKoB GYHKIHIA: CABUTH BIOJIb KOOPIMHATHBIX OCEH, paCTSHKEHUE U C)KATUE, CHMMETPHS OTHOCUTEIHLHO KOOPIMHATHBIX OCEeH 1
Havaya koopauHat. ['padku B3auMHO 0OpaTHBIX (PYHKITUH.

Conep:xxkanue monayas «l'eomerpusi»

IIpsimMble U mI0cKOCTH B MpocTpaHcTBe. OCHOBHBIEC OHITHS CTEPEOMETPUH (TOUKA, IPSAMast, INIOCKOCTh, IPOCTPAHCTBO).

Ilepecekaromuecs, napajulebHbIE U CKPEIIUBAIOIINECS IPSIMBIE. YTOJ MEXY NPSAMBIMU B ITpocTpaHcTBe. [lepneHaukynsipHOCTh

npsaMbIX. [TapamienbHOCTh M NEPIEHANKYIIPHOCTh IPSIMOU U INTIOCKOCTH, PU3HAKK U CBOMCTBA. Teopema o Tpex nepneHaukysipax. Ilepnenaukyisp
Y HAaKJIOHHAs1. YTOJI MEXAY IPSIMOU U INIOCKOCTBIO.

[TapannenbHOCTh MIOCKOCTEN, TEPIIEHIUKYIISIPHOCTD IIJIOCKOCTEH, MPU3HAKU U CBOMCTBA. [[ByrpaHHbIN yroJ, JMHEHHBIA YTOJl JBYTPAHHOTO YIJIa.
PaccrosiHus OT TOUKM 10 TUIOCKOCTH. PaccTosiHME OT mpsIMOM 10 INIOCKOCTU. PaccTosiHue Mexay napajuieIbHbIMU IUIOCKOCTAMU. PaccTosgnue Mexay
CKPELIMBAIOIIUMHUCS IPSIMBbIMH.

N3006paskeHne MpOCTPAHCTBEHHBIX (QUTYD.

MHuororpanHuku. Bepmmnel, pedpa, rpaHd MHOTOTpaHHUKA. PazBepTka. MHOTOTpaHHbIe YIIIbl. BEITTyKIIbIe MHOTOTPaHHUKH.

[Tpusma, ee ocHoBaHMs, OOKOBBIE pedpa, BbICOTa, O0KOBasi moBepxHOCTh. [Ipsimas u HakioHHas npusMma. [IpaBunbHast npusma. [apamnenenunen. Ky6.
[Mupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyronbHas nupamuaa. [IpaBunbHas nupamuaa. Y cedeHHasi MUpamMuaa.
Cummerpui B KyOe, B apajuiesienuiiesie, B mpu3Me u nupamuze. [loHsaTHe o ciMMETpHUH B IPOCTPAHCTBE (LIEHTpaIbHAas, OCEBasi, 3epKajIbHas).
[Ipumepsl cUMMETPUI B OKPYKAIOIIIEM MHPE.

Ceuenus Ky0a, IPU3MBbI, TUPAMU/IBL.

[IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX (TETpadip, KyO, OKTa’aAp, N0AEKadIp U UKOCAIP).

Tena u moBepxHocTH BpameHus. L{unuaap u konyc. YceueHnslit konyc. OcHOBaHUE, BBICOTA, OOKOBasi IOBEPXHOCTh, 0Opa3yromas,

pa3BepTka. OCeBbIE CEUEHMS U CEUEHHUS MapaJuIeIbHbIE OCHOBAHMIO.

[ap u cdepa, ux ceueHus:, KacaTesbHas MIOCKOCTH K chepe.

O0beMblI TeJl M IJIOIAAU UX MoBepxHocTeii. [TorsTue 06 o6beme Tena.

®opmyiel 00beMa KyOa, IPSMOYTOJIBHOTO MapajuieNenunenia, Npu3Msl, TUIHHIpa. opMynsl 00beMa TUpaMuabl U KOHyca. GOpMyIIbl M0 IH
MOBEPXHOCTEN IMIINHIpA U KoHyca. Dopmysisl o0bema mapa U miomaau chepsl.

Koopannatbl u BeKTOpBI. JleKapTOBbI KOOPAMHATHI B IpocTpaHcTBe. PopMyrna pacCTOSHUS MEXIY ABYMS TOUKaMHU. Y paBHEHHS CEpBI.

Bektopel. Moaynb BekTopa. PaBeHcTBO BEKTOpOB. CI103KEHUE BEKTOPOB M YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXKy BekTopamu. KoopauHatsl
BekTOopa. CkanspHoe pousBeaeHne BEKTOpoB. KomnmnHeapHble BeKTOpHL. PaznoskeHne BeKTopa 1o IByM HEKOJUIMHEApHBIM BekTopaM. KommuianapHsie
BEKTOpBHI. PaznokeHune no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.




TemaTnyeckoe MIaHMPOBAHUE

10 xknacc
Ne OcHoBHoOeE conepxxaHue KoanuectBo
4yacoB
1. JlericTBUTENbHBIC YKCIIA 4
2. CrenenHas GyHKIUS 8
3. [TokazaTenpHas GyHKIUS 8
4. Jlorapudmuueckasi QyHKIUS 9
5. BBenenue B ctepeoMeTpuio 2
6. [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN 20
7. [TepneHAMKYISIPHOCTD MPSIMBIX U ITIOCKOCTEH 14
8 Tpuronomerpudeckue GOpMyIIbl 15
9 IToBTOpEHNE Kypca MAaTEMaTUKH 7
Hroro: 87
11 kaacc:
Ne OcHoOBHOE co/iep:KaHue KoanuecTBO
4acoB
1 Tpuronomerprdeckue ypaBHCHHS 8
2 Tpuronomerpuueckue GyHKIUU 9
3 MHororpaHHIUKH 15
4, BekTopbl B mpocTpaHCTBE 11
5. | IIponsBogHas u €€ reOMETpUUECKUI CMBICT 12
6. [IpuMeHeHnne MPON3BOIHON K UCCIICTOBAHNUIO (O YHKITHIA 13
7. MeTo1 KOOpAMHAT B IPOCTPAHCTBE 15
8. IToBTOpEHME 3
Hroro: 87




12 kaacc:

Ne | OcHOBHOe coJep:KaHue KoanuecTBo yacoB
1 [{nnuHap, KOHYC, map 17
2. | UnTterpan 19
3. | DineMeHThl KOMOMHATOPHKH, CTATUCTUKHA U TEOPHUH 22
BEPOSTHOCTH
4. | O6beMsbI Ten 20
5. ITosTopenwne. [Togroroska EI'D 24
HTroro: 102

Y4e0HO-MeToAMYecKOe OCHAILICHHEe Y4eOHOro mpouecca
HHTepHeT-pecypesl Ul y4aluxcsi:

Ne | Unmepuem - pecypcul (Haszeéanue canuma, pecypca) Peoicum oocmyna (ccoiika)
m\I1
1. EnrHOE OKHO H0CTYyIIa K 00pa30BaTeIbHBIM PECYpCaM https://vk.com/window edu

Enunas komnexus nudpoBbIx

2. 00pa3oBaTeIbHBIX PECYPCOB http://school-collection.edu.ru/
YpoKH MIKOILHOM IPOorpaMMbl BHie0, KOHCIIEKTEI, TECTHI, http://interneturok.ru/

3. TPEHAXKEPHI
OdHIHaTbHBIIT MH()OPMAITHOHHBIN noptai | http://ege.edu.ru/

4, roCyJ1IapCTBEHHOM UTOroBoM arrectanuu EI'D

http://ege.sdamgla.ru

5. OO0pa3zoBaTeNBHBIN MOPTAT MOATOTOBKH
K 3k3ameHam. Pemry EI'D.
6. «DenepanbHbIi IIEHTP TECTUPOBAHUS http://www.rustest.ru/
7. Bceepoccuiickas 0JMMITHAJIA IIKOJIHHUKOB http://www.rosolymp.ru/
8. OTKpBITHIH OaHK 3aJaHuil 10 MATEMAaTHKE http://mathese. ru/or/ese/Main
0. OUIIN. OTKpeITHIN OaHK 33 aHHIA http://www.fipi.ru/

Kanennapno-TeMaaneCKoe C YKazaHueM 4aC0B, OTBOAUMBIX HA OCBOCHUE KaxKJI0il TeMbl npujiaraercsd.



