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IlosicHuTeILHAS 3aMUCKA

Hacrosimass pabowass mporpamma cpemHero ooOmero oOpa3oBaHHs 10 MaTeMaTUKe
(yrmybnennsiii ypoBens) st 10-11 kimacca pazpaboTaHa B COOTBETCTBHH C:

e OI'OC COO: (nmpuxaz MunuctepctBa obpazoBanuss u Hayku P® or 17.05.2012 r. N
413),

e ¢ yuérom IlpumepHOil OCHOBHOM 00pa30BaTEILHOW MPOTPaMMBI CPEIHEro OOILIETo
o0pa3oBaHus, 0JOOpCHHOW pelieHreM (eaeparbHOro y4eOHO-METOIMYSCKOr0 OOBEIMHEHHS 10
o0rreMy o6pazoBanuio (mpoToko oT 28 utoHs 2016 roga Ne 2\16-3), u

® Ha OCHOBE CIIEIYIOIINX JOKYMEHTOB:

e OOII COO MKOY COIII . KpacHOOKTSOphCKUi;

e YMK. Anrebpa u Havyama wmaremarudyeckoro asHamm3a KoussarualO.M.ump.10-
1 1knacc(0a30BbIi U YTyOJIEHHBIN YPOBHH)

e VYMK.I'eomerpus.AtanacsauJI.C.uap.10-11knacc (6a30Bblii 1 yriyOJaeHHbIH YPOBHU

1. IInanupyemble pe3yJibTaThl OCBOCHHUS Y4eOHOI0 MpeAMeTa

JIMYHOCTHBIE Pe3yJbTATHl OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOW NPOrpamMMbl CpeIHero
o01ero oopasoBanus

1) poccwuiickas TpakJIaHCKas WACHTUYHOCTh, MATPHOTHU3M, YBaKEHHE K CBOEMY Hapojy,
YyBCTBO OTBETCTBEHHOCTH nepen PoamHOM, roproctu 3a cBOM Kpaid, cBor PonanHy, mponuioe u
HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapojaa Poccun, yBakeHHE TOCYIapCTBEHHBIX CUMBOJIOB (Tepo,
(bnar, ruMH);

2) TrpaXIaHCKas MO3UIMs KaK aKTHBHOTO U OTBETCTBEHHOI'O WICHA POCCHUIICKOTO OOIIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLMOHHBIE TpaBa U OO0SI3aHHOCTH, YB@XKAIOLIETO 3aKOH U
MIPaBOIOPSIIOK, 00JIaJAI0NIET0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaJMLIMOHHbIE HAIMOHAJbHBIE M O0OIleYeNoBeYeCKe T'YMaHUCTHUECKUE U JIEeMOKpaTHYecKue
LIEHHOCTH;

3) TrOoTOBHOCTH K cityxeHnuto OTEe4eCTBY, €ro 3alluTe;

4)  chOpMHPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKl U OOIIECTBEHHOH MPaKTUKH, OCHOBAHHOIO Ha JHaliore KyjiabTyp, a TaKkke
pa3nu4HbIX (POPM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

5) chopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHS KM CaMOBOCIUTAHHS B COOTBETCTBHU C
oOlIeYeIOBeUeCKUMU [IEHHOCTSIMU W HJeallaMd  TPaKJaHCKOTrO OOIIecTBa; TOTOBHOCTh H
CHOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM NI TEIBHOCTH;

6) ToJepaHTHOE CO3HAaHHE U TMOBEACHHE B MOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIOCOOHOCTh BECTH TUAJIOT C APYTUMU JIIOJbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOAUTh
oOliue uenu W COTPYIHUYATh Ui UX AOCTHXKEHHUS, CIOCOOHOCTh MPOTUBOCTOSTH HJICOJIOTHUU
AKCTpEeMH3Ma, HalMOHAIW3Ma, KCeHO(GOOWH, AUCKPUMHUHAIMHU IO COLHUAIBHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAITMOHAJIHBIM [TPU3HAKAM U APYTUM HETaTUBHBIM COLMAIbHBIM SIBJICHUSIM;

7) HaBBIKA COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIICTO BO3pacTa, B3POCIbIMHU B
o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIEe0BAaTENbCKOM, MPOSKTHOM U APYruX
BHJIaX JI€ATENIbHOCTH;

8) HpaBCTBEHHOECO3HAHHEHITOBEICHHEHA0CHOBEYCBOCHUIOOIICUEITOBEYCCKIX IICHHOCTEH;

9) TrOTOBHOCTh M CIOCOOHOCTH K OOpa3oOBaHMIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUU BCEH KM3HM; CO3HATEIbHOE OTHOIIEHUE K HETIPEPhIBHOMY 00Pa30BaHUIO KaK yCIOBUIO
yCIEIHOM MpodeccHOHaNIbHON U 00IECTBEHHON AEATEIbHOCTH;

10) »scTeTHYEeCKOCOTHOIICHUEKMHUPY,BKITIOYAsIICTETHKYObITa, HAYYHOTOUTEXHUIECKOTOTBOPY
€CTBa,CHOPTA,00I11€CTBEHHBIX OTHOLICHUIA;

11) npuHATHE W peanu3alUs LEHHOCTEH 3I0poBOro M Oe30macHOro oOpasa IKH3HH,
NOTPEOHOCTH B (PU3MUYECKOM CaMOCOBEPLICHCTBOBAHUH, 3aHSATHIX CIIOPTHUBHO-03J0POBUTEIHHOMN
JeSITeNbHOCTHIO, HETIPUSTHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS alIKOTOJIsl, HAPKOTHKOB;



12) OepexHOE, OTBETCTBEHHOC W KOMIICTEHTHOEC OTHOLICHHUE K (QU3MYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBbIO, KaK COOCTBEHHOMY, TaKd JAPYTUX JIOJCH, YMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) oco3HaHHBIN BbIOOp Oyayiel mpodeccrr U BO3MOKHOCTEH peann3aliiid COOCTBEHHBIX
’KU3HEHHBIX TJIAHOB; OTHOIIIEHHE K MPO(ECCHOHAILHON AEATEIBHOCTH KaK BO3SMOXXHOCTH y4acTus B
pelIeHNH JIMYHBIX, 0OIMIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHATBHBIX TPOOIIEM;

14)  chopMUPOBAHHOCTH HKOJOTMYECKOTO MBIILICHUS, MOHUMAHUS BIUSHUS COIMAIBHO-
HSKOHOMHYECKUX MPOIECCOB HAa COCTOSIHUE TPHUPOJA- HOW M COIMAIBHON Cpenbl; MpHOOpeTeHue
OTIBITA HKOJIOTO-HAMPABJICHHON AEATEIBHOCTH;

15)  OTBETCTBEHHOCOTHOLICHUEKCO3AaHUIOCEMbHHA0CHOBEOCO3HAHHOTONPHHSATHILICHHOCTE
HCEMEUHOMKU3HH.

MertanpeaMeTHbiepe3y/IbTaTbIOCBOEHHI0CHOBHO00pa30BaTeIbHONNPOrpaMMbICPEIHEr 000
1erooopaszoBanus

1) yMeHHe CaMOCTOSITENIbHO OMNPEACNIATh LENU JICITEIbHOCTH W COCTAaBIISATH IUIAHBI
NEATeNbHOCTH, CaMOCTOSATENBHO OCYIIECTBIISATh, KOHTPO- JIMPOBaTh M  KOPPEKTHPOBATH
JEeATeIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTIIKEHUS TIOCTABJICHHBIX LIENed U
peanu3aIiy IIaHOB e TeIbHOCTH; BRIOUPATh YCIEIIHBIC CTPATETHH B PA3IMYHBIX CHTYaIUsX;

2) yMeHHe MpPOJAYKTUBHO OOIIAThCS W B3aUMOJCHCTBOBATH B IPOIIECCE COBMECTHOM
JESTeTbHOCTH, YIUTBHIBATH TO3UIIUN JPYTUX YYaCTHUKOB NESATEIHHOCTH, dPPEKTHBHO pa3peniath
KOH(ITUKTHI;

3) BiaJeHHWE HaBBIKAMH IO3HABATEIBLHOM, Y4eOHO-UCCICNOBATEIBCKON | TMPOSKTHOM
JeSTeTbHOCTH, HAaBBIKAMHU Pa3pelIeHus IpoOeM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETFHOMY
MTOUCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS,

4) TOTOBHOCTh W CIIOCOOHOCTH K CAMOCTOSATENBHON HHGOPMAIIMOHHO-TI03HABATEILHOM
NesITeNbHOCTH, BJIaJICHUE HaBBIKAMH MOJIY4YE€HHs HE0OX0AMMOIl HHpOpPMAIMK U3 CIOBapel pa3HbIX
TUIIOB, YMEHHE OPUEHTHUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX WH(OpMAIMU, KPUTUYECKH OLICHUBATH
Y UHTEPIPETUPOBATh HH(POPMALIKIO, MTOJIYYAEMYIO U3 PA3IMYHBIX HCTOUHUKOB;

5) yMeHHe HCI0JIB30BaTh CPECTBA MHMOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
(manee - UKT)B pemieHMM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHHU3allMOHHBIX 3334 C
coOnrofieHreM TpeOOBaHUN 3PTOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON G€30MacHOCTH;

6) yMmeHHe omnpeneNATh Ha3HauCHHE U QYHKIIUK Pa3IHUHbIX COLUATbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEIbHO OIEHMBATh M NPUHUMATh PEUICHUS, OIPEICIISIOIIEe
CTpaTEeruio MOBEJICHUS, C YUETOM I'PKJAHCKUX U HPABCTBEHHBIX LIEHHOCTEHH;

8) BiazeHHe A3BIKOBBIMH CPEICTBAMH - YMEHHE SICHO, JOTMYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pEHHUS, HCIIOIb30BaTh aJIEKBaTHBIC S3bIKOBBIE CPEICTBA;

9) BiajeHHE HAaBBIKAMH II03HABATEIbHONW pEPICKCHH KaK OCO3HAHHSA COBEPIIACMbIX
JEUCTBUI M MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUM, I'PAHUI] CBOET0 3HAHUA U
HE3HaHU, HOBBIX IMO3HABATEJIBHBIX 33/1a4 U CPEJICTB UX JIOCTUKEHUSL.

IIpenmerHbie pe3yJbTaTbl OCBOCHHSI OCHOBHOH 00pa3oBaTe/IbHOM MNPOrpaMMbl CpegHero
o0mero 0OpazoBaHust

[IpenmeTHble pe3ynbTaThl U3y4eHUs NpeAMETHOM obnactu «MaTeMaTtuka U MH(GOpMaTHKa»
BKJIIOYAET MpeAMETHBIE Pe3yabTaThl U3ydeHus yueOHoro mpeamera «MareMaTHKay.

ba3oBblil ypoBeHb TpeOOBaHHS K HPEAMETHBIM pe3yibTaTaM OCBOEHHs 0a30BOro Kypca
MaTEMaTUKHU JOJKHBI OTPaXKaTh:

1) chopMHPOBaHHOCTH MPEACTABICHUH O MaTeMaTHKE KaK YaCTH MHPOBOW KYIbTYPHI U O
MeCT€ MaTeMaTHKH B COBPEMEHHOM IMBHIM3AIMM, O CHoco0ax ONMUCaHHUsA Ha MaTeMaTHYECKOM
SI3bIKE SIBJICHUH peasibHOIO MUDA;

2)  chOpMHPOBAHHOCTH TPEJCTABICHUI O MaTEeMaTHYECKUX MOHATHIX KaK O BaKHEHIINX
MAaTeMAaTUYECKUX MOJENAX, MO3BOJIAIOIIMX OIUCHIBATH U M3y4aTb pa3HbIC IMPOLIECCHI U SIBJICHMUS;



MMOHMMAHKE BO3MOKHOCTH aKCHOMATHYECKOTO MMOCTPOCHHSI MATEMATHUECKUX TCOPHIA,

3) BiaJeHHE METOJAMHU JIOKA3aTCIbCTB M AJTOPUTMOB PCUICHHS, YMEHHE HUX MPUMEHSTh,
MIPOBOJINTH JIOKA3aTEIbHBIC PACCYXKICHHS B XOJI€ PEIICHUS 3a1a4;

4) BlaJeHUE CTAHJAPTHBIMHU IPUEMAMU PEIICHUS PaIlMOHAIBHBIX W HPPAIHOHAIBHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YypPAaBHEHWH W HEPABEHCTB, HX CHCTEM;
HCII0JIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIC JUIS MMOUCKA IYTH PEIICHUS H
WJUTIOCTPAINH PEIICHUS YPABHEHU U HEPAaBCHCTB;

5)  chopMUPOBAHHOCTh MPEACTABACHUNA 00 OCHOBHBIX TOHATHIX, HICIX W METO/Aax
MaTEeMaTHYEeCKOTO aHAIIN3a;

6) BiaJeHHE OCHOBHBIMH IMOHATHSAMH O IUIOCKMX M TPOCTPAHCTBEHHBIX I'€OMETPHUCCKUX
¢durypax, mX OCHOBHBIX CBOHCTBaxX; C(OPMHUPOBAHHOCTh YMCHHS PACIO3HABaTh Ha YEPTEkKAX,
MOJCNSAX W B PEATbHOM MHpPE TEOMETPUYCCKHEe (QHUTYphI, NMPUMEHCHHE HW3YYECHHBIX CBOWCTB
reoMeTpudeckux Guryp u GopMyll s pelIeHusS TEOMETPUUYSCKUX 3a7ad M 33J1a4 C MPAKTUICCKUM
COJICpKAHUEM;

7)  chOpMHpPOBAHHOCTH MPEACTABJACHWH O Tpoleccax W SABJICHUAX, HMEIOIINX
BEPOSTHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATHLHOM MUpE, 00 OCHOBHBIX
MOHATHSAX DJIEMEHTAPHON TEOPHM BEPOSTHOCTEW; YMEHUU HAXOJWTh U OIEHUBATH BEPOSITHOCTH
HACTYIUICHHUSI COOBITHH B MPOCTEHUITUX MPAKTHUYSCKUX CHUTYAIUSX U OCHOBHBIC XapaKTCPUCTHKHU
CIy4alHBIX BEJIUYMH;

8) BiageHME HaBBIKAMH HCIIOJB30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IIPH PEIICHUN
3a/1a4.

Yriy0neHHBIH ypOBEHb TPEOOBAHUS K MPEIMETHBIM pPe3yabTaTaM OCBOCHHS YTiyOJICHHOTO
Kypca MaTeMaTHKH JIOJDKHBI OTPAXKaTh:

1) chopMUPOBAaHHOCTH  MPEACTABICHHH O  HCOOXOMUMOCTH  J0Ka3aTeIbCTB  IPH
000CHOBAaHMM MaT€MaTUYECKUX YTBEP>KICHHI U POJIM aKCMOMATHKU B MPOBEACHUU JI€AYKTUBHBIX
pacCyXJIeHUI;

2) chOpMHUPOBAHHOCTH MOHITUITHOTO arapara o OCHOBHBIM pa3/iesiaM Kypca MaTeMaTHKH;
3HAHUNA OCHOBHBIX TeopeM, (GOPMYyId YMEHHS HUX MPUMEHSTh; YMEHHs JOKa3blBaTh TEOPEMBI U
HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 33/1aY;

3) chopMHPOBAHHOCTH YMEHHH MOJCIUPOBATh peajbHbIC CHTYyal[MH, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIA, HHTEPIIPETUPOBATDH MTOJYYCHHbIN pE3yJbTarT;

4)  chOopMHPOBAHHOCTh MPEACTABICHUN OOOCHOBHBIX MOHATHIX MATEMaTHYECKOTO aHAIU3a
U UX CBOICTBaX, BJIaJcHME YMEHHEM XapaKTepu30BaTh IMOBeIcHHE (DYHKIUH, HCIOIb30BaHHE
MOJIy4YE€HHBIX 3HAHUH JJIsl OTMCAHUS U aHAJIU3a PEeaJbHBIX 3aBUCUMOCTEH;

5) BiajgeHue YMCHHUSAMH COCTaBJICHHUS BEPOSTHOCTHBIX MOJENEH MO YCIOBHIO 3aJa4d U
BBIYHCIICHUSI BEPOATHOCTH HACTYIJICHUSI COOBITUH, B TOM 4HCIE C MpUMEHEHHEeM (GopMyI
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPHUH BEPOSITHOCTEH; MCCIIENOBAHUS CIy4alHBIX BETUYHH
M0 MX pacHpeeNiCHHIO.

HpeL[MeTHLIe pe3ydabTaTbl OCBOCHHA IPOTrpaMMbl CPETHETO 061].[61"0 O6pa30BaHI/I$I 10 Mar€MaTuKe

bazoerit ypoBens "[IpobiemHo-(hyHKITMOHATBHBIE PE3yIbTATH"

Paznen I. BeimycKHHMK Hay4uTCS II. BBITyCKHUK NOXYYUT BO3MOXKHOCTh
HAY4IHUTHCS

Henmn Jn1s ucronbp30BaHuUs B TOBCEIHEBHOM KU3HU | 15 pazeumus MuliieHus, UCNOIb308AHUSL 6

OCBOCHUS u obecrieueHns BOSMO)KHOCTH YCIIELIHOTO NOBCEOHEGHOI HCUSHU U 0DeCneyeHs]

npeaMera MPOIOIDKEHHS 00pa30BaHUs 10 B03MOIICHOCTNU YCHEUIHO20 NPOOOAIHCEHUS.
CHEUATIBHOCTSIM, HE CBA3aHHBIM C 00pa306anUs O CNeYUATbHOCAM, He
MPUKIIAIHBIM HCIIOJIb30BAHUEM MATEMATUKU | CEA3AHHBIM C NPUKIAOHBIM UCHONIb30BAHUEM

mamemamuxu




TpeboBanus k pe3yabTaTam

DJeMEeHTHI - OnepupoBath Ha 0A30BOM YPOBHE - Onepuposams NOHAMUAMU. KOHEYHOE
TEOPUH MOHATHUAMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT | MHONCECNBO, INEMEHM MHONHCECEA,
MHOECTB U MHOECTBA, MOJMHOKECTBO, IIEPECEUCHNUE H | NOOMHOICECE0, NepeceyeHue U
MaTeMaTH4YeCK | 00bEAMHEHUE MHOXKECTB, YHCIIOBhIC 00beOUHeHUe MHOICECE, YUCT08ble
Ol JIOTMKH MHOKECTBa Ha KOOPJAWHATHOW TPSIMOIA, MHOJCECMBA HA KOOPOUHAMHOU NPAMOL,
OTPE30K, UHTEPBAIT; ompe30K, UHMeP8ai, NOIYUHMEPSA,
- OIepUPOBaTh Ha 0A30BOM YPOBHE NPOMENCYMOK C BbIKOJIOMOTU MOYKOL,
MOHSITUSIMU: YTBEPXKICHHUE, OTPUIIAHHE epaghuyeckoe npedcmasiieHue MHONCECE HA
YTBEPKJICHUS, UICTUHHBIC U JIOKHBIC KOOPOUHAMHOU NAOCKOCTIL,
YTBEPIKJICHUS, TIPUIHHA, CJIC/ICTBUE, - Onepuposamv NOHAMUAMU. YMEEPHCOeHUe,
YaCTHBIN Cydail 00IIero yTBep K IeHus, ompuyanue ymeepicoeHus, UCMuHHble U
KOHTPIIPUMED; JIOJHCHBIE YMBEPAHCOCHUS, NPUYUHA,
- HAXO/UTh MepeceueHre u 00heqnHEeHNE creocmaeue, Yacmuwlil Cayuai 0oue2o
JIBYX MHOXECTB, MPEICTABICHHBIX YMBEPHCOEHUS, KOHMPNPUMED,
rpaduyecku Ha YMCIOBOM PSMOIA; - npogepsams NPUHAONEHCHOCTb INEMEHMA
- CTPOUTDH Ha YUCIIOBOM MPSIMOI MHOJHCECMBY;
MTOJMHOKECTBO YHCIOBOIO0 MHOXKECTBA, - Haxooums nepeceyeHue u 0o6veOUHeHue
3aJIaHHOE MPOCTEHIIIMMHU YCIAOBUSIMU; MHOJHCECM8, 8 MOM HUCTIe NPe0CNABIeHHbIX
- pPacIo3HaBaTh JIOKHBIC YTBEPIKICHUS, epaghuyecku Ha YUCI080U NPAMOU U HA
OIIMOKH B PacCyKICHHUSIX, B TOM YHCIIE C KOOPOUHAMHOU NJIOCKOCTU,
HCIIOIb30BaHMEM KOHTPIIPUMEPOB. - IPOBOOUNL OOKA3AMENbHBIE PACCYHCOEHUS
0711 000CHOBAHUA UCTIUHHOCU
ymeepHcoeHull.
B noBcegHeBHOM XU3HU U MTPU U3YUYEHUU B nosceownesnoii acuznu u npu uzyyenuu
JIPYTHX MPEIMETOB: Opyaux npeomemos:
- HCTIONIb30BATh YHCIOBbIE MHOXKECTBA Ha - UCNOJIL30BAMb YUCTOBble MHOMCECMBA HA
KOOPAWHATHOM MPAMOM JIJISl OIUCAHUS KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
peabHBIX MPOIIECCOB U SIBICHUI; RJIOCKOCU 0151 ONUCAHUSA PeaIbHbIX
- IPOBOJIUTH JIOTUYECKHE PACCYXKICHHS B npoyeccos u AeieHuUl;
CUTYaIUsIX TTOBCETHEBHOMN YXKU3HH - IPOBOOUMb OOKA3AMENbHbIE PACCYHCOEHUS
8 CUMYayUusx NOBCEOHEBHO HCUSHU, NPU
peuterHuu 3a0ay uz Opyux npeomemos
Uucma u - OnepupoBath Ha 6a30BOM ypOBHE - C60000H0 onepuposame NOHAMUAMU:
BBIPKEHUS MIOHSTHAMH: T[ENTO€ YHCIT0, NETUMOCTE YHCEIl, | Yelloe YUCIO0, 0eUMOCb Yucer,

OOBIKHOBEHHASI IPO0k, AeCATHIHAS JPOOb,
palMOHATILHOE YHCIIO, TPUOITIKEHHOES
3HAYCHUE YKCIIA, YaCTh, J0Js, OTHOIICHUE,
MPOIICHT, MOBBIIICHUE 1 MTOHWKCHUE Ha
3aJJaHHOE YMCIIO MPOICHTOB, MacIITao;

- orepupoBaTh Ha 0A30BOM YPOBHE
MOHATHSMH: JIorapuM Yucra,
TPUTOHOMETPHYECKAS OKPYKHOCTD,
rpajlycHas Mepa yria, BeJTHYUHA YT,
3aJJAHHOTO TOYKOM Ha TPUTOHOMETPUIECKON
OKPYXHOCTH, CHHYC, KOCHHYC, TAHI'CHC U
KOTaHTEHC YIJIOB, HMEIOIIUX MTPOU3BOIBHYIO
BEJINYHHY;

- BBITIOJIHATH apu(MeTnyecKkre NeiHCTBHUS C
LENBIMY | PAllHOHATLHBIMUA YHCIIAMH,

- BBITIOJTHATH HECJIOXKHEIE TPE0Opa30BaHUS
YHUCIIOBBIX BBIPAKEHUH, COJIEPKAIIUX
CTETeHU Yrcel, 1100 KOPHU U3 YHcell, JTH00
sorapu@Mbl YMCEIT;

00bIKHOBEHHASL OpOOb, OecAmuyHasl Opoodb,
PAYUOHATILHOE YUCTIO, NPUOTUNCEHHOE
3HAUeHue Yucda, 4acms, 0015, OMHOUEHUe,
npoyeHm, nogvluleHue U NOHUNCeHUe Ha
3a0anHOe YUCTIO NPOYEHMO8, Macumao,;

- IPUBOOUMb NPUMEPbL YUCeN ¢ 3A0AHHbIMU
CB0UCMBAMU OEUMOCTIU;

- OnepupoBams NOHAMUAMU. 102APUPM
Yucna, MpUSOHOMEMpPUIEeCcKas OKPYICHOCb,
PAaouarHas u epadycras mepa yeud,
8eIUUUHA Yend, 3A0AHHO20 MOYKOU HA
MPUCOHOMEMPUYECKOT OKPYHCHOCHU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOUWUX NPOUZBOTLHYIO GENUYUHY, YUCTA €
u’t;

- BLINOJIHAMb ApUPMemuyeckue Oelucmeus,
couemast ycmHule U NUCbMEHHble Npuembl,
NPUMEHSISL pU HeoOX00UMOCTU
BbIYUCIUMENbHBIE YCMPOUCMEA;




- CpaBHUBATh pAllMOHAIBHBIE YHCIIAa MEXKIY
co0oii;

- OLICHHBATh U CPAaBHUBATH C
palOHAIBHBIMH YUCIIAMU 3HAUYEHUS LIETBIX
CTEIEHEN Yncesl, KOPHEN HaTypajabHOU
CTETIeHH W3 YMCed, JorapiudmMoB yucen B
MPOCTBIX CIyYasx;

- n300paXkaTh TOYKAMHU Ha YHCIOBON MPSMON
LIeJbIE U PAllMOHAJIbHBIEC YUCIIA;

- n300paXkaTh TOYKAMHU Ha YHCIOBON MPSMON
LIeJbIE CTENEHU YKCENl, KOPHU HATYypaJIbHOU
CTETIeHH W3 YKCel, JIorapru(Mbl drcen B
MPOCTHIX CIyYasx;

- BBITIOJIHATH HECTIOXKHBIE TPe0Opa3oBaHUs
LENBIX U APOOHO-PAIIMOHAIBHBIX OYKBEHHBIX
BBIPAKEHUN;

- BBIp@)KaTh B MPOCTENIINX CIyJasiX U3
PaBEHCTBA OJHY IIEPEMEHHYIO YEpE3 APYTUE;
- BBIYHCIIATH B MMPOCTHIX CIy4asX 3HAYCHUS
YHCIIOBBIX M OYKBEHHBIX BBIPAKCHUIA,
OCYIIECTBIISIS HEOOXOJUMBIE TIOJICTAHOBKU U
peoOpa3oBaHus;

- U300pakaTh CXeMaTUYECKH yroJl, BEMTUIHMHA
KOTOPOI'O BEIPAKEHA B I'pajlycax;

- OLIEHMBATh 3HAKU CUHYCA, KOCUHYCA,
TaHT'€HCa, KOTAHT'€HCA KOHKPETHBIX YIJIOB.

B noBcegHeBHOM XU3HU U TTPU U3YUYEHUU
JIPYTUX YI€OHBIX MPEIMETOB:

- BBITTOJTHATH BBIYUCIICHUA TIPH PELICHUH
3a/1a4 MPaKTHIECKOTO XapaKTepa;

- BBITTOJTHSATH MPAKTUIECKUE PACUYETHI C
WCIIONIB30BaHNEM MTPH HEOOX OAMMOCTH
CIPaBOYHBIX MAaTEPHAIIOB H
BBIYHCITUTEIHHBIX YCTPONUCTB;

- COOTHOCHUTH PEaTbHBIE BETMIHHEI,
XapaKTePUCTUKA 00BHEKTOB OKPYKAIOIIEro
MHpa ¢ UX KOHKPETHBIMH YHCIIOBBIMHU
3HAYCHUSIMU;

- HCIIONTE30BATh METOJIbI OKPYTIICHUS,
MPUOTIDKEHUS ¥ IPUKUIKH TIPH PEIICHUH
MIPaKTUIECKUX 3a/1a4 MIOBCETHEBHON KU3HU

- HAX00UMb 3HAYEHUS] KOPHS HAMYPATLHOUL
cmenenu, cmeneHu ¢ payuoHaIbHbIM
noxkazamenem, 102apudma, ucnoisb3ys npu
HeoOX00UMOCMU BbIYUCTUMETbHbIE
ycmpotuicmea,

- NONIL308AMBCSL OYEHKOU U NPUKUOKOU NpU
NPAKMUYecKux pacyemax;

- IPOBOOUND NO UZBECIHBIM POPMYIAM U
npasuIam npeobpazoeanusi OYKGeHHbIX
BbIPAICEHUL, BKAIOYAIOUJUX CINENEeHU, KOPHU,
J102apughmvl 1 mpucoHoMempuiecKue
dyHxyuu;

- HAXO0O0UMb 3HAYEHUsT YUCTOBHIX U
OYKBEHHBIX BbIPAICEHUL, OCYULeCmEIsis
HeobX00uMble NOOCTNAHOBKU U
npeobpazosanus;

- U30Opadcamb CXeMamu4ecKku y2oi,
BEIUYUHA KOMOPO2O 8bIPAICEHA 8 2PAJYCAX
UNU paouanax,

- UCNOTL306AMb NPU PeuleHUU 3a0ay
MAbIUYHbLE 3HAYEHUS MPUCOHOMEMPUYECKUX
dynryuil yenos;

- BLINOIHAMb NEPEBOO GEIUYUHDL Yed U3
PAOUaAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnoui scuznu u npu uzyuenuu
Opy2ux y4eOHvIX npeomMemos:

- BLINOIHAMb OCUCMEUSL C YUCTOBBIMU
OAHHBIMU NPU peleHul 3a0ay
NPAKMUYecK020 Xapakmepa u 3a0ay u3
PaznuyHbIX obnacmeri 3HAHULL, UCHOTL3YSL NPU
HeoOX00UMOCHU CRPABOUHbLE MAMEPUATB U
sbluUCIUmMEIIbHble YCIMPOLCMEa,

- OYeHUBAMb, CPAGHUBAMb U UCNOIB308AMD
npu peuteHul NPaKkmuieckux 3a0ay
YUCTOBbIe 3HAYECHUSL PEATIbHbIX GEIUYUH,
KOHKDemHble YUCTOBble XAPAKMEPUCHUKU
00bEKMO8 OKPYIHCAIOWE20 MUPA

VYpaBHeHUd U
HEpaBeHCTBA

- Pemiate nuHeiiHble ypaBHEHHS U
HEepaBEHCTBA, KBAAPATHHIC YPaBHEHUS,

- pemats JorapupMuIecKue ypaBHEHHS
Buna log, (bx + ¢) = d u mpocreline
HepaBeHCTBa Buja loga X < d;

- pelaTh NoKa3aTellbHbIe ypaBHEHNUs, BUA
a™*° = d (rae d MOXHO NPEICTABUTH B BUJIE
CTEIEeHU ¢ OCHOBAHHUEM a) M MPOCTEHIIHe
HepaBercTBa Buja a* < d (rae d MokHO
MPEACTaBUTH B BUJE CTEIIEHU C OCHOBAHUEM
a);

- IPUBOJIUTH HECKOJIBKO PUMEPOB KOPHEH
MpoCTeHIero TPUroHOMETPUYECKOTO
ypaBHEHUS BHJA: Sin X =a, cos X =a, tg X =

- Pewwiams payuonanvHule, nokasamenbuvie u
Jozapughmuneckue ypagHenus u
Hepasencmed, npocmeniuiue
UPPAYUOHATILHBIE U MPULOHOMEMPUYECKUE
VPAGHEHUs, HEPABEHCTNBA U UX CUCEMbL,

- UCTIONB3068AMb MEMOObL PeULeHUs
VPasHeHull.: npugeoeHue K Udy
"npoussedenue paguo nyno" uiu "vacmuoe
PpasHo Hynio", 3amena nepemenHbix;

- UCTIONB306AMb MEMOO UHMEPBATLO8 OiA
Ppeuletus HepaseHcme;

- UCNONBL3068AMb papureckull Memoo O
NPUOTIUICEHHO20 peuleHUs YPAGHEeHUU U
Hepasencms,




a, ctg X = a, r1e a - TabJIMYHOE 3HaUCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUECKOM
¢byHKUINH.

B noscenHeBHOM KU3HU U IPUA U3YYEHUU
JIPYTUX PEIMETOB:

- COCTaBJIAITh U PEIaTh YPABHEHUS U
CUCTEMBbl YPaBHEHUH NPU PELLICHUU
HECJIOXKHBIX TPAKTUYECKUX 3a7a4

- U306padcams Ha MPUSOHOMEMPULECKOL
OKPYHCHOCTNU MHONCECTNEO PeUleHUL
NPOCMEUUX MPUSOHOMEMPULECKUX
VPasHeHuli U HepaseHCms,

- 8LINOAHAMbL OMOOP KOpHEl YPAGHEeHUU Ul
peuleHutl HepageHCcmea 8 COOMEEMCMEUU C
OONONHUMENLHBIMU YCTIOGUAMU U
02paHUYeHUAMU.

B nosceonesnou scuznu u npu uzyuenuu
Opyeux yueOHbIX NPeoMemos:

- COCMAsIsIMy U peuams YpasHeHus,
cucmemvl YpagHeHUll U HepageHCmaa npu
peuteruu 3a0ay Opyeux y4eOHvIX
npeomemos,

- UCNOTB3068AMb YDAGHEHUS U HEPABEHCTNEA
0J1s1 NOCMPOEHUs U UCCIe008AHUSL
npOCMeiUX Mamemamuiyeckux mooenetl
PeanbHbIX CUMYayUll UIU NPUKIAOHBIX 3a0al,
- YMemyb UHMepnpemuposams NOJYy4eHHblLL
npu peulenul ypagHenus, HepaseHcmaa uiu
cucmemvl pe3yibmam, OYeHUuBams e20
npasoonooodue 8 koHmexcme 3a0AHHOU
PeanvHol cumyayuy Uiy NPUKIaoHol 3a0ayu

DOyHKINHT

- OnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHAMM: 3aBUCUMOCTb BEJIMUUH,
(byHKIHSA, apryMeHT U 3Ha4eHHe (QpyHKIUH,
00J1aCTh OIpeeeHUs. 1 MHOXKECTBO
3Ha4eHNH QyHKIUH, rpad ik 3aBUCHMOCTH,
rpaduk yHKIUH, HYId QYHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
BO3pACTaHNE HA YUCIOBOM IIPOMEXYTKE,
yOBbIBaHNE Ha YHCIIOBOM IIPOMEXKYTKE,
HanOoJblIee U HAUMEHbLIee 3HaUCHHE
(YHKLIMY HA YUCIIOBOM IIPOMEXYTKE,
nepuoauyeckas QyHKUUs, IEPUOT;

- orepupoBaTh Ha 0A30BOM YPOBHE
MOHATHAMM: TpsiMasi U oOpaTHas
MIPONOPLUOHAIBHOCTD JIMHEHHAS,
KBaJpaTH4Has1, JorapupmMuyueckas u
ToKa3aTenbHas QyHKIHH,
TpUTOHOMETpHUYECKHE PYHKIIUH;

- pacrio3HaBaTh rpauK 371EMEHTAPHBIX
(hyHKIMI: pssMol U 0OpaTHOU
MPONOPLIMOHATIEHOCTH, TUHEUHOH,
KBaIpaTHYHOH, JIoTapu(PpMHIECKON U
MOKa3aTeNbHON (DYHKITHH,
TPUTOHOMETPUUYECKUX (PYHKIIMIA;

- COOTHOCHUTH Ipa)uKU 3JIEMEHTAPHBIX
(hyHKIMI: pssMo U 0OpaTHOU
MPOMOPLUOHATIEHOCTH, TUHEHUHOH,
KBaJIpaTHYHOH, JIOrapupMUIecKon U
MOKa3aTelbHON (PYHKIHH,
TPUTOHOMETPUUYECKUX (PYHKIMIA C
(hopmynaMu, KOTOPBIMU OHH 3a/1aHbl;

- HaXOIUTb 10 IrpauKy NPHUOIHKEHHO

- Onepuposamo NOHAMUAMU. 3A8UCUMOCTb
genudUH, PYHKYUA, apeyMeHm U 3HaUeHue
¢ynxyuu, obracmo onpedenenus u
MHOCECMBO 3HAUeHUll PYHKYUU, 2paAuK
3a8ucumocmu, papuk yuxyuu, Hyau
@yHKYUU, NPOMEXHCYMKU
3HAKONOCMOAHCMBA, 803pAcCmanue Ha
YUCTI080M NpoOMedCcymKe, yovleanue Ha
YUCTI080M NPOMENCYMKe, Hauboabulee U
HaumeHbulee 3Ha4eHue GYHKYuu Ha
YUCTI080M NPOMENCYMKe, NepUOOUecKas
@yHKYUA, nepuoo, YemHas u Heuemnas
dyHxyuu;

- Onepupo6ams NOHAMUAMU. NPAMASL U
006pamHas NPONOPYUOHATLHOCMb, TUHENHAS,
K8AOpamuyHas, 102apupMuieckas u
noxazamenvHas QyHKyu,
mpueoHoMempuyeckue QyHKyuu,

- onpedensams 3HaueHue GYHKYUY no
SHAYEHUIO apeyMenma npu PasIuyHbIX
cnocobax 3a0anus Gyukyuu,

- cmpoums epaguKu U3y4eHHoix QYHKYUL,
- ONUCHIBAMD NO 2PAPUKY U 8 NPOCTEUUUX
cayuasx no gopmyne nogederue u ceolucmsa
@yHryuil, Haxooums no epapuxy yuryuu
HaubOIbUIUe U HAUMEHbLUUE SHAYEHUSL,

- cmpoums 9cKu3 epaguxa QyHxyuu,
Y0osiemeopsioujeli NPUeOeHHOM) HAOOpy
Yenosutl (npomexcymku
803pacmanus/yovieanus, sHaveHue QyHKyuu
6 3A40aHHOU MOUKe, MOYKU IKCHMPEMYMOS,
ACUMRIMOMbL, HYAU PYHKYUU U M.O.);




3Ha4YeHUS! PYHKIHUHU B 33IaHHBIX TOUKaX;

- ompeneNnsaTh 1Mo rpaduKy CBOWCTBa
($yHKUMY (HYJIH, TPOMEKYTKA
3HAKOIOCTOSIHCTBA, TPOMEXYTKH
MOHOTOHHOCTH, HAaUOOJIbIIINE Y HAUMEHBIIHE
3HAYEHUS U T.IL.);

- CTPOUTH 3CKU3 Tpaduka GyHKINH,
yIOBIIETBOPSIONICH PUBEIECHHOMY HabOpy
yCIOBUM (ITPOMEKYTKH
BO3paCTaHUs/yObIBAaHUS, 3HAUCHUE QYHKIIH
B 3aJJaHHON TOYKE, TOUYKU IKCTPEMYMOB U
T.J0.).

B noBcenHEBHOM )XU3HU U IPU U3YYEHUU
JPYTUX TPEIMETOB:

- ompeJeNATh 1o rpad)ukaM CBOWCTBA
peabHBIX POLIECCOB M 3aBHCHMOCTEH
(HanOonplIve ¥ HAMMEHBINNE 3HAYCHUS,
MPOMEXYTKH BO3pACTaHUsI U YObIBaHUS,
MPOMEXYTKH 3HAKOMIOCTOSHCTBA U T.11.);

- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOH IPaKTUYECKON CUTYaluU

- pewiams ypagHenus, npocmenuiue
cucmembl YpAaGHeHUll, UCNOIb3YS CEOUCMBA
@dyHryuil u ux epapuros.

B nosceonesnoui scuznu u npu uzyuenuu
Opy2eux y4eoHvlx npeomMemos:

- onpedensims No epagpuram u UCNoIb308amMs
0J151 peuteHust NPUKIAOHBIX 3a0ay CBOUCMBA
PEAnbHbIX NPOYECCO8 U 3a6UCUMOCTHEl
(HaubobUiLe U HAUMEHbUIUE 3HAYEeHUS],
NPOMENCYMKU B03PACMAHUS U YObIBAHUS
@DYyHKYULU, RPOMENCYMKU
3HAKONOCMOSAHCMBA, ACUMNIMOMbL, NEPUOO U
m.n.);

- UHMEPNPEMUPOBAMb CEOUCMEA 8
KOHMEKCMme KOHKPEeMHOU NPaKmuyeckoll
cumyayuu;

- onpedensims No epaghuxam npocmeniuiue
Xapaxmepucmuky nepuoOUYeckKux npoyeccos
6 OuonOcUU, IKOHOMUKE, MY3bIKE, PAOUOCES3U
u Op. (amnaumyoa, nepuoo u m.n.)




J1eMEHTBI
MaTeMaTHYeCK
Oro aHajau3a

- OnepupoBath Ha 6a30BOM YpOBHE
MOHATHSIMHU: TIPOU3BOAHAS (PYHKIIMH B TOUKE,
KacaTelnbHas K rpaduky QpyHKIMM,
npou3BoAHas (yHKINY;

- ONpEAeNATh 3HaYEHUE IPOU3BOJHON
(YHKUIWHU B TOUYKE 110 U300paKEHUIO
KacaTeJIbHOU K rpaduKy, MPOBEACHHOH B
3TOU TOUKE;

- pelaTh HECIOXKHbBIE 337aUl Ha
MIPUMEHEHHE CBSI3U MEXIY MPOMEXYTKAMHU
MOHOTOHHOCTHU U TOYKaMH 3KCTpeMyMa
(byHKITMH, C OJJHON CTOPOHBI, U
MIPOMEXKYTKaMHU 3HAKOIIOCTOSHCTBA U
HYJISIMH TTPOM3BOAHON 3TOH QyHKIHH - €
JPYTOM.

B noBcenHEBHOM XKU3HU U IPU U3YYEHUU
JIPYTUX MPEIMETOB:

- IOJNIB3YSICh rpadpKaMu, CpaBHUBATD
CKOpPOCTH BO3pacTaHus (pocTa, MOBBIIIEHNUS,
YBEITWYEHUA U T.I1.) UM CKOPOCTH yOBIBaHUS
(manmeHusi, CHUWKEHUS, YMEHBIIEHHUS U T.11.)
BEJIMYMH B PEATbHBIX MTPOIeccax;

- COOTHOCHUTH TpaduKH peaTbHBIX MPOIECCOB
¥ 3aBHCUMOCTEH C MX OIMMMCAHHUSIMH,
BKJTFOYAIOIIVMH XapaKTEPUCTHUKN CKOPOCTH
n3MeHeHns (ObICTPBIN POCT, TIABHOE
TTOHMXEHHE U T.11.);

- HCIONb30BaTh rpaMKH peabHbIX
MIPOLIECCOB TSI PELICHUS HECIOKHBIX
MPHUKIAJHBIX 3a/1a4, B TOM YHUCIIE OIPEHEIsst
1o rpaduKy CKOpOCTh X0Jia Iporecca

- Onepupogams NOHAMUAMU: HPOUIBOOHAS
@dyHKyuu 8 mouxe, KacamenvbHas K epapuxy
@yHKyuU, NPOU3BOOHAs PYHKYUU,

- BLIYUCTAMb NPOUZBOOHYIO OOHOUIEHA,
MHO20UIEHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL DYHKYUIL,

- BLIYUCTAMb NPOUZBOOHBLE INEMEHNAPHBIX
DyHKYUIL U UX KOMOUHAYU, UCNOAb3YS
CHpasounble Mamepuabl,

- Uccnedosams 8 NPOCMeUuUX CIyuasnx
@DyHKYUU HA MOHOMOHHOCTY, HAXOOUMb
Hauboavbe U HaUMeHbLUUe 3HAYEHUs.
@yuryul, cmpoums epapury MHO204IEHO8 U
NPOCMENUUX PAYUOHATLHBIX (PYHKYUIL C
UCnoIbL306aHUeM annapama
MamemMamu4eckoe0 aHanu3a.

B nosceonesnoui scusnu u npu uzyuenuu
Opyeux y4eoHvlx npeomMemos:

- pewams NPUKIAOHBIE 3a0aYU U3 OUOIOUU,
Quzuru, xXumuu, IKOHOMUKU U OPY2UX
NPeOMEmMO8, C8A3AHHbIE C UCCTEO08AHUEM
Xapaxmepucmuk peaibHbIX NPOYeccos,
Haxooicoenuem HaubOILUUX U HAUMEHbULUX
3HAYEHUT, CKOPOCMU U YCKOPEHUs U M.1N.;

- UHMEPNPEMUPOBAMDb NOLYUEeHHbIe
pe3yibmamol

Crartucruka u
TeopHs
BEPOSATHOCTEH,
JIOTHKA U
KOMOMHATOPHK
a

- OnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMU OITUCATETLHBIMHU
XapaKTepUCTUKAaMH YHCIIOBOTO Habopa:
cpenHee apuQMeTHIecKoe, MeInaHa,
HauOoJbIllee U HANMEHBIIICE 3HAUCHHS,
- orepupoBaTh Ha 0A30BOM YPOBHE
MOHSATHSMH: 4aCTOTa U BEPOSTHOCTD
COOBITHS, CITydalHBIN BBIOOP, OIBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSMU;

- BBIYHCIIATH BEPOSITHOCTH COOBITHH Ha
OCHOBE TIOJICUETA YHCIIA UCXOJIOB.

B noBcenHeBHOI XU3HU U IPU U3YYCHUU
JIPYTUX MPEIMETOB:

- OIICHUBATh U CPABHUBATH B IPOCTHIX
CJIydasix BEpPOSITHOCTH COOBITHUH B peabHON

- Umems npedcmagnenue 0 OUCKpEmHbIX U
Henpepul8HbIX CLYUAUHBIX GETUUUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCTU
CIYHAUHBIX GENUYUH,

- uMemb npedCcmasieHue o
MAMemMamu4eckom OACUOauUY U OUcnepcuu
CIYHAUHBIX 8ENUUUH,

- uMemb npedCcmasieHue 0 HOPpMATbHOM
pacnpeoenenuu u npumepax HoOpMaibHO
pacnpeoenenHubix Cay4auHbixX 6eNUYUH,

- NOHUMAaMb CYMb 3aKOHA OONLULUX YUCET U
8b100POUHO20 MemOOa UsMepeHUs
eeposmuocmel;

- uMemsb npedcmasienue 00 YCi08HOU
BEPOAMHOCIU U O NOJHOU 6EPOAMHOCIU,
NPUMEHAMb UX @ PeuleHUl 3a0ay,

- uMemsb nPeocmagieHue 0 6aANCHbIX
YACMHBIX BUOAX pACHpedeleHUll U
NPUMEHAMb UX @ PeuleHul 3a0ay,

- umMems npedcmasierue 0 Koppeiayuu
CTYYAUHBIX 6ETUYUH, O TUHEUHOU pecpeccul.
B nosceonesrnou scusnu u npu uzyuenuu
Opyaux npeomemos.

- BLIYUCTAMb UTU OYEHUBATND BEPOAMHOCTNU




KHU3HH;
- YUTaTh, CONOCTABIISATh, CPABHUBATS,
HWHTEPIPETUPOBATD B IPOCTHIX CITydasx
peasbHbBIE JaHHBIC, IPEICTABICHHBIC B BHIE
TabMHIL, AUarpaMM, rpapuKoB

CcoObIMULL 8 PEANbHOU HCUSHU,

- 8bLOUPAMb NOOXO0UIUE METNOObL
npeocmaegienus u 00pabomxu OaHHbIX,

- YMemb peuamsv HeCl0dCHble 3a0adu Ha
npUMeHeHue 3aKoHa DONLUUX Yucen 8
COYUONIO2UL, CIMPAXOBAHUU,
30pasooxpanenuu, obecneyeHuu
0e30nacHoCcmu HAceneHUsl 8 Ype38blHaHbIX
cumyayusax

TekcToBBIC
3a7a9u

- Pemath HecOKHBIE TEKCTOBBIC 33191
Pa3HBIX THIIOB;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H, IPH
HEOOXOAMMOCTH CTPOUTD IS €€ PEIICHUS
MaTeMaTHUYECKYI0 MOJICIb;

- IOHUMATh U MCIIOJIb30BATh JJIsl PEIICHUS
3a/1a4u uH(OPMAITUIO, PEJICTABICHHYIO B
BUJIC TEKCTOBOM M CHUMBOJILHOM 3aITHCH,
cXxeM, TaOJIuIl, AuarpaMm, rpauKoB,
PHUCYHKOB;

- IECTBOBATH 110 AJITOPUTMY,
COJIepIKaIIeMyCsl B YCIIOBHH 3a/1auM;

- MCITI0JIb30BAaTh JIOTHYECKUE PACCYIKICHUS
[IPH PEIICHUH 3a/1a4H;

- paboraTh ¢ N30BITOUHBIMH YCIIOBUSIMH,
BBIOMpas U3 Bceil mHGOpManyy, JaHHbIC,
HEOOXOANMEIE JUTSI pEIIeHHUS 3aa4u;

- OCYIIECTBIISITH HECTOXKHBIN TIepedop
BO3MOKHBIX PEIIeHU, BEIOMpas U3 HIX
OIITUMAJTBHOE 10 KPUTEPHSIM,
chopMyTHPOBaHHBIM B YCIOBUH;

- aHaNM3UPOBATH U HHTEPIPETHPOBATH
MTOJTyYeHHBIE PEIIeHUs] B KOHTEKCTE YCIOBHUS
3a/1a4u, BEIONPATh pElIeHus, He
MIPOTHUBOpEYAIe KOHTEKCTY;

- pemaTh 3a7a91 Ha pacdeT CTONMOCTH
MTOKYTIOK, YCIIYT, TIO€3/I0K U T.IL.;

- pemaTh HeCIOXKHBIE 3a7a9H, CBSI3aHHBIE C
JIOJIEBBIM y4acTHEM BO BIIAJIeHUN (PUPMOH,
MIPEINPUATHEM, HEABIKHUMOCTEIO;

- pemaTh 3a7a91 Ha MIPOCTHIE MPOIIEHTHI
(cucTeMbl CKHIIOK, KOMUCCHH) M Ha
BBIYHCIICHHE CIIO’KHBIX TIPOIIEHTOB B
Pa3TUYHBIX CXeMaX BKIAJ0B, KPEIUTOB U
UTIOTEK;

- pemaTh IpakKTHYeCKHe 3aa4u, TpeOyromme
WCTIONb30BaHMS OTPULIATENFHBIX YMCEN: Ha
OIIpeNieieHr e TeMITEpaTyphl, Ha
olpeneneHre oI0XKeH s Ha BpeMEHHON OCH
(o Hamel »pHI U TOCTIe), Ha IBUKEHHE
JEHSKHBIX CpeiCcTB (IPUX0a/pacxom), Ha
OIIpEIeNICHNE TITyONHBI/BHICOTHI U T.IL.;

- HCIIONIb30BATh TIOHSATUE MacIITada Jiist
HaXO0XJICHUS PacCTOSHUH U JUTMH Ha KapTax,
IJIaHaX MECTHOCTH, IJIaHAX TTOMEIICHUH,
BBIKpPOHKaXx, Mpu paboTe Ha KOMITBIOTEPE U

- Pewwams 3a0auu pazuvix munos, 6 mom
yucie 3a0a4u NOBbIUEHHOU MPYOHOCMU,

- 8LIOUPAMb ONMUMATLHBIU MEMOO PelleHUs.
3a0auu, paccmMampueds paiuiHvle Memoobvl,
- cmpoums Modetb peuieHus 3a0ayi,
npoBoOUMb 00KA3AMENbHbIE PACCYHCOCHUSL,
- pewams 3a0ayu, mpebyoujue nepebopa
8apUANMO8, NPOBEPKU YCL08ULL, 8b100PA
ONMUMATLHO20 Pe3yTbmama;

- AHATUBUPOBAMb U UHMEPNPEMUPOBAMD
Ppe3yIbmamopl 6 KOHmMeKcme YCa08usi 3a0a4u,
8bI0UPAMb peulensl, He NPomueopeyauue
KOHMEKCMY,

- nepegooumv Npu peutenuu 3a0adu
unghopmayuio uz 0OHOU Gopmul 8 Opyeyio,
UCNOABL3YSL NPU HEOOXOOUMOCHIU CXEMb,
mabdauysl, epapuxu, ouazpammol,

B nosceonesnoui scuznu u npu uzyvenuu
Opy2ux npeomemos:

- pewams npaKmuyecKue 3a0ayu u 3a0ayu
u3 opyaux npeomemos




T.IL.

B noBcenHeBHOMN KU3HU U TPU U3YYEHUHT
JpYTUX MPEIMETOB:

- pelaTh HECIO0XKHbIE MPAKTHUYECKHE 3a]1a4H,
BO3HUKAIOIUE B CUTYallUsIX TOBCETHEBHON
KU3HH

I'eomerpus

- OnepupoBath Ha 6a30BOM YpOBHE
MOHATHUAMM: TOUYKA, IIpsAMasd, IMJIOCKOCThL B
MPOCTPAHCTBE, NapaJICIbHOCTh 1
NEPIEHIUKYIIAPHOCTD IPSIMBIX U
MJI0CKOCTEM;

- pacCiio3HaBaTb OCHOBHBIC BUBI
MHOTOTPaHHUKOB (TIpU3Ma, MUPaMH/Ia,
MIPSIMOYTOJIBHBIN Mapajuienenuren, Kyo);

- n300paXkaTh U3ydaeMbie GUTYPHI OT PYKU U
C IPUMCHECHHUEM ITPOCTHIX YEPTECIKHBIX
UHCTPYMEHTOB;

- 1enaTh (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3
PHUCYHKOB TIPOCTBIX 00BbEMHBIX (BUTYp: BUJ
CBEpPXY, COOKY, CHHU3Y;

- U3BJIEKaTh HH(pOpMAITHIO 0
MIPOCTPAaHCTBECHHBIX T'€COMETPUUCCKUX
(urypax, mpencTaBIeHHYIO Ha YePTEKaAX U
PHUCYHKaX;

- mpuMeHsITh Teopemy [ludaropa npu
BBIYHCIICHUN DIIEMEHTOB
cTepeoMeTpuIecKuX (puryp;

- HaXOJWUTh 00BEMBI U TUTOIIAIH
MOBEPXHOCTEN MPOCTENIINX
MHOTOTPaHHUKOB € TIpUMeHeHneM Gopmyor;
- pacmo3HaBaTh OCHOBHBIE BHJIBI TEN
BparieHus (KoHyc, IIAHP, cdepa U map);
- HaXOJWUTh 00BEMBI U TUTOIIAIH
MOBEPXHOCTEN MPOCTEUIIINX
MHOTOTPaHHHUKOB U TEJ BPALIEHUS C
IpUMeHEeHNEeM (POPMYIL.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU
JOPYTUX IPeIMETOB:

- COOTHOCUTH a0CTpaKTHbIE T€OMETPUIECKIE
MOHATHS U (PaKTHI C PeaIbHBIMU
XKHU3HEHHBIMU 00BEKTaMU U CUTYaLUsIMU;

- HCIIONIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX QUTYD
IUISl peILIeHHs THIIOBBIX 3a]a4
MPAKTUYIECKOT'O COAEPKaHMUS;

- COOTHOCHUTB IIJIOIIA TN TOBEPXHOCTEH Te
OJJMHAKOBOH (hOPMBI Pa3IMIHOIO pa3Mepa;

- COOTHOCUTH 00BEMBI COCYIOB OIMHAKOBOH
(hOpMBI pa3IMYHOTO pasMepa;

- oLleHUBaTh (HOPMY MPaBHILHOTO
MHOTOIpaHHHKA MOCJE CITUIIOB, CPE30B U T.IN.
(ompenenars KOJIMYecTBO BEPIIMH, pedep 1
rpaHel IOIy4YeHHbIX MHOTOIPaHHHKOB)

- Onepupogams NOHAMUAMU. MOYKA,
npsamas, NA0CKOCMb 8 RPOCMPAHCIEeE,
napanierbHoCms U NEPREHOUKVAAPHOCHIL
NPAMbIX U NIOCKOCTHElU,

- npUMeHsmy 0I5 peuleHus 3a0ay
2eomempuyeckue axmuol, eciu yciosus
npUMeHeHus 3a0aHbvl 8 AGHOU hopme;

- pewams 3a0ayu Ha HAX0XHCOeHUe
2e0MEeMPUYECKUX GeTUYUH NO 00pA3YaAM UTU
aneopummam;

- Oenams (8bIHOCHbBIE) NIOCKUE YepMedCU U3
PUCYHKO8 00bEMHBIX (hucyp, 6 mom ucie
pucosamu 8ud ceepxy, cOoKy, cmpouns
ceyenuss MHO20SPAHHUKOG,

- U3BNEKAMb, UHMEPNPEMUPOBAMb U
npeobpazosvieams UHGOPMAYUIo o
2e0MempuyecKux ueypax, npeocmasieHHyio
Ha Yyepmegicax,

- NPUMEHAMb 2eoMempudecKue paxkmol 07is
Peuenus 3a0ay, 6 mom ducie
NPeOnonacaiouux HeCKOIbKO a0
peuienus;

- ONUCHIBAMDb B3AUMHOE PACTIONONCEHUE
NPAMbBIX U HIOCKOCMEL 8 NPOCMPAHCMEe,

- hopmynuposamp ceolicmea u NPUIHAKU
ueyp;

- 0OKA3bI6AMb 2eoMempuiecKue
VMBEPHCOEHUS,

- g1adems cCmanoapmHoll Knaccuguxayueri
NPOCMPAHCMBEHHBIX hucyp (nupamuosi,
npuzMsl, Napaiierenunedst),

- HaAxXo00um» 06veMbL U NIOUWAOU
HOBEPXHOCMEN 2COMEMPULECKUX MeTl C
npUMeHeHuem Popmyi,

- BLIYUCTIAMb PACCMOSIHUA U YeTibl 8
npocmparcmee.

B noeceonesnou gcusnu u npu uzyuenuu
opyaux npeomemos.

- UCTIONB3068AMb CBOUCMBA 2EOMEMPUUECKUX
Queyp onsa pewenus 3a0ay NPAKMUYECKO20
Xxapaxkmepa u 3a0a4 u3 opyaux obiacmetl
3HaHU




Bekrtops! u - OnepupoBath Ha 6a30BOM YpOBHE - Onepupogams NOHAMUAMU OEKAPMOGbL
KOOPJMHATHI B | IOHATHEM JCKAPTOBBI KOOPINHATHI B KOOpOUHAambl 8 NPOCMPAHCMEE, 8EKMOp,
MPOCTPAHCTBE | IPOCTPAHCTBE; MOOYIb 8EKMOPA, PABEHCMBO BEKINOPOS,
- HaXOJIUTh KOOPAMHATHI BEPIIUH Ky0Oa U KOOPOUHAMbL 8eKMOPA, Y201 MENCOY
MPSIMOYTOJIHOT'O MapaJuieienuneaa BEKMOPAMU, CKATAPHOE NPOU3Ee0eHUe
BEKMOPO8, KOITUHEeAPHbIe BEKMOPYL,
- HAX0OUMb PACCMOSIHUE MEHCOY O8YMS
MOYKAMU, CYMMY 8eKIMOPO8 U Npou3eeoeHue
BEKMOPA HA YUCTIO, Y20 MEHCOY 8eKMOPaMU,
CKAIAPHOE NPOU3BeOeHUe, PACKIAObIBAMb
BEKMOP NO 08YM HEKOJIUHEAPHBIM
sexmopam,
- 3a0a8amv NIOCKOCMb YPABHEHUEM 8
0exapmosoli cucmeme KOOPOUHAm,
- peutamsv npocmetiuiue 3a0a4 88edeHuem
8EKMOpPHO20 bazuca
Ucropus - OnuCHIBATh OT/IENBHBIC BBIJAIONINECS - [Ipedcmagnamov 6K1a0 8b10AIOWUXCS
MaTeMaTHKH | Pe3yJbTAThI, TOJTYYCHHBIE B XO/I€ PA3BUTHS | MAMEMAMUKO8 8 PA3GUMLE MAMEMAMUKY U
MaTeMaTUKHN KaK HayKH; UHBIX HAYYHBIX 0Oaacmell;
- 3HaTh MIPUMEPHI MATEMAaTHICCKUX - HOHUMAMb POJib MAMEMAMUKU 8 PA3GUMUL
OTKPBITHH U X aBTOPOB B CBS3H C Poccuu
OTEYECTBEHHON ¥ BCEMUPHOM UCTOPUENL;
- IOHUMATh POJIb MATEMATHKH B PA3BUTHH
Poccun
Meronpt - [IpuMeHsTh N3BECTHBIE METOABI IPU - Ucnonv308ame 0CHOBHbBIE MEMOObL
MaTeMaTUKH | pEIIEHUH CTaHIAPTHBIX MaTEeMAaTHYECKUX dokaszamenbcmed, npo8ooUms
3a/may; 00KaA3amenbCmeo U 8bINOHAMb
- 3aMeYaTh U XapaKTepru30BaTh onposepaicenue;
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B - NPUMEHAMb OCHOBHBIE MEMOObl PEULEHUS]
OKPY’KaIoIel IefiCTBUTENhHOCTH; Mamemamu4eckux 3a0a,
- IPUBOIUTH MPUMEPBI MaTEMAaTHIECKIX - Ha OCHOBe MamMeMamu4ecKux
3aKOHOMEPHOCTEH B MIPUPOJIE, B TOM YUCIIE | 3AKOHOMEePHOCmell 8 npupoode
XapaKTepHU3YIOIINX KPacoTy U Xapaxkmepuzoeams Kpacomy u
COBEPIIIEHCTBO OKPYKAIOIIETO MUPa U COBEPUIEHCMBO OKPYHCAIOUIE20 MUPa U
MIPOM3BENICHUI NCKYCCTBa npou3zeedeHUll UCKYCCMEa;
- NpUMEHAMb npocmetiuiue npoepamMmmHsle
cpedcmea U 31eKmpOHHO-
KOMMYHUKAYUOHHbIE CUCHEMbl NPU PelleHUl
Mamemamu4eckux 3a0ay
VYriryOneHHsbIi ypoBeHb "CHCTEMHO-TEOPETUIECKHAE PE3YIhTATHI"
Paznen |. BeIITyCKHUK Hay4IHuTCS I1. BEITYCKHUK MTOTy4UT BO3MOXKHOCTD
HayYUThCS
Hemn Jia yerenHoro npooinkeHns 00pa3oBanus | /[ obecneyuenus 603MO*CHOCMU YCREUHO20
OCBOEGHHS IO CIEIAIBHOCTSIM, CBSI3aHHBIM C NPOOOIICEHUSI 0OPA308AHUSL NO
npeaMera MIPUKJIATHBIM UCTIONB30BAHUEM MATEMATHKHU | CHeYUATbHOCHIAM, C8A3AHHbIM C

ocyuiecmenleHuem H(,lyllHOﬁ u
UCCNIE008AMENLCKOU 0eAMENbHOCHU 8
obracmu MamemamuKy U CMeNCHbIX HAYK




TpeboBanus k pe3yabTaTaMm

DIEeMEHTHI - CBOOOIIHO OTEepUPOBATh MOHATHIIMU: - Hocmuoicenue pesynomamog pazoena |,
TEOpUU KOHEYHOE MHOXECTBO, JJIEMEHT MHOXKECTBA, |- ONEpuposamsv NOHAmMueM onpeodeneHus,
MHOXXECTB U MOJMHOKECTBO, ITepeceueHne, OObEIUHEHUE | OCHOGHBIMU BUOAMU ONpedeleHUll,
MaTeMaTH4yecK |H Pa3HOCTh MHOKECTB, UHUCIIOBBIE OCHOBHBIMU UOAMU EOPEM,
O JIOTUKH MHOKECTBa Ha KOOPJAWHATHON MPSIMOIA, - NOHUMAMb CYMb KOCBEHHO20

OTpE30K, NHTEPBAJI, MOJYUHTEPBAJ, doKkazamenbcmea,

MIPOMEKYTOK C BBIKOJIOTOM TOYKOM, - ONepuposamy NOHAMUAMU CHEINHO20 U

rpaduuecKkoe MpeaCTaBICHUE MHOXKECTB Ha | HECUEMHO20 MHOJICECBA,

KOOPAWHATHOW IJIOCKOCTH; - NPUMEHAMb MEMOO MAMeMamuyecKo

- 3a]1TaBaTh MHOXKECTBA MEPEUUCIICHUEM U UHOYKYUU OJIs1 NPOBEOEHUSL PACCYHCOCHUL U

XapaKTepUCTUYECKUM CBOWCTBOM; 0oKazamenbCmes U npu peueHuy 3a0au.

- ONIepUPOBATh OHATUAMU: YTBEPIKIECHUE, | B nosceonesnoii socusnu u npu usyyeHuu

OTpUIIAHNE YTBEPKICHHUS, HICTHHHBIC U opyaux npeomemos.

JIOKHBIE YTBEP KICHMUSI, IPUYINHA, - UCNONIL306AMb MEOPEMUKO-

CIIE/ICTBHE, YACTHBIH ciIydail o0miero MHOIHCECMBEHHBIIL A3bIK U A3bIK JI02UKYU OJIA

YTBEPKIEHUS, KOHTPIIPUMED; ONUCAHUS PealbHbIX NPOYECCos8 U AGIeHU,

- IPOBEPSTH MPUHAIEKHOCTH dJIEMEHTA npu pewieHul 3a0a4 Opy2ux y4eOHbIX

MHOECTBY; npeomemos

- HaXOJWTh TIepecedeHne u 00beINHEHNE

MHOYXECTB, B TOM YHCJIC TIPEICTABICHHBIX

rpaduyecku Ha YMCIOBOM MPSAMON U Ha

KOOPAUHATHOM MJIOCKOCTH;

- POBO/IUTD JIOKA3aTENbHBIE PACCYKICHUS

IUTE 000CHOBAHHUS ICTUHHOCTH

YTBEPKICHUN.

B noBcegHeBHOM XU3HU U TTPU U3YUYEHUU

JIPYTUX [PEIMETOB:

- UCHOJIb30BaTh YUCIOBBIE MHOXKECTBA Ha

KOOpAWMHATHON NMPAMON U Ha KOOPJAMHATHOMN

IJTIOCKOCTU U1l ONMCAHUS PEAIBHBIX

MPOIECCOB U SIBJICHUH;

- IPOBOJUTH JOKAa3aTENbHbIE PACCYKICHUS B

CUTYallMsIX TOBCEAHEBHON KU3HU, IPU

pEeLIeHUH 3a7a4 U3 IPYruX NpeaMeToB
Yucna u - CBOOOIHO OIIEpUPOBATEH MTOHATHSIMHU: - locmuoicenue pezynomamos pasoena II,
BBIPAXKCHUS HaTypaJIbHOE YUCJI0, MHOKECTBO - c60000HO ONEPUPOBAMD YUCTOBLIMU

HATypaJIbHBIX YHCE, [eTI0e YHCIIO,
MHOKECTBO IIEJTBIX YUCEN, OOBIKHOBEHHAS
IpoOb, AecATUYHAS IpoOb, CMEIIaHHOS
YHCII0, PAIIMOHAIBFHOE YMCII0, MHOXKECTBO
panMOHaIBHBIX YHCEN, UPPALMOHATEHOE
YHCII0, KOPEHb CTENEHH N, ICHCTBUTEILHOE
YHCII0, MHOXKECTBO JICHCTBUTEIBHBIX YHCEI,
reoMeTpuyecKasi HHTepIpeTarus
HaTypaJIbHBIX, IIENbIX, PAMOHAIBHBIX,
JeHCTBUTEINBHBIX YHCE;

- IOHUMATb M OOBSACHATH PA3HUILY MEXKTY
TIO3UIIMOHHON 1 HEMO3UIIMOHHOH CHCTeMaMH
3aIMCH YHCETT;

- IEPEBOJUTD YHCIIA U3 OHOU CHCTEMBI
3anucH (CHCTEMBI CUMCIICHHS) B IPYTYIO;

- IOKa3bIBaTh U UCIOJIb30BATh MIPU3HAKU
JETMMOCTH CYMMBI M TPOU3BEACHHUS IPU

MHOJHCECMEAMU NPU PeuleHUY 3a0at,

- NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
PACUUPEHUS YUCTOBbIX MHONCECTNE,

- 81A0emb OCHOBHbIMU NOHAMUAMU MeopUU
0enumMoCcmu npu peulenuy CmaHOapmHvIx
3a0a4

- uMemsb 6a308vle NPeOCmasienus 0
MHOCECEe KOMNIEKCHBIX YUCel,

- C60000HO BbLINOAHAMb MOANCOECCNEEHHbLE
npeoobpa308anUs MPUSOHOMEMPUYECKUX,
J102apu@dMUYecKUx, CMenenHbIX 8bIPANCEHULL,
- g1adems popmynou bunoma Hotomona,

- NPUMEHAMb NPU PeuleHul 3a0ad meopemy o
JunetHom npeocmasienuu HOJ/I;

- NPUMEHAMb NPU peueHuU 3a0a4
Kumaiicxyro meopemy 06 ocmamkax;

- npuMeHams npu pewleruu 3aoay Manyro




BBITIOJTHCHUY BBIUMCIICHUHN U PELICHUH
3ajay;

- BBITIOJTHATH OKPYTJICHHE PAllMOHABHBIX U
WPPAIMOHATBHBIX YUCEN C 3aJaHHON
TOYHOCTBIO;

- CpaBHUBATh JICHCTBUTEIIBHBIC YUCIIA
Pa3HBIMH CITIOCOOAMU;

- YIOPSIIOUMBATh YKCIIa, 3alIMCAHHBIC B BUJIC
OOBIKHOBEHHOM U JECATUYHON ApOOH,
Yrcia, 3alMCaHHbBIE C UCIIOIb30BAHUEM
apu(pMETHIECKOTO KBaJPAaTHOTO KOPHS,
KOpHEH CTerneHu Ooblie 2;

- gaxomauth HOJ] n HOK pasupimu
CIoco0aMu ¥ UCTIOJIb30BATh UX TIPU
pelleHnH 3a/1a4;

- BBIMIOJIHATH BBIYMCIICHUS U
peoOpa3oBaHus BRIPAKEHUH, COEpKAIIUX
JICHCTBUTEIIbHBIC YUCIIA, B TOM YHCIIC KOPHU
HaTypaJibHbIX CTEMNEHEN;

- BBIMIOJIHATH CTAHIAPTHBIC TOXKICCTBEHHbBIC
npeoOpa3zoBaHUs TPUTOHOMETPHUIECKHX,
Jiorapu(pMUUECKUX, CTCIIEHHBIX,
HPPallMOHATIBHBIX BBIPAXKECHUH.

B noBcenHeBHOM XKU3HU U IIPU U3YYEHUU
JIPYTUX MPEIMETOB:

- BBITIOJIHATH U OOBSCHSTH CpaBHEHUE
pe3yabTaTOB BBIUMCICHUN NIPU PEIICHUN
MPaKTUYECKUX 3a/1a4, B TOM YHCIIE
MPUOIIKEHHBIX BBIYMCICHUNA, UCTIONB3YS
pasHble criocoObl CpaBHEHHIT;

- 3aNKCHIBaTh, CPABHUBATD, OKPYTIISATH
YHCIIOBBIE TAHHBIE PEATHHBIX BEJTHYNH C
WCIIOJIb30BAHUEM PAa3HBIX CHCTEM
M3MEpEeHNS;

- COCTaBIISITh M OIIEHUBATH Pa3HBIMHU
Croco0aMu YHCIIOBBIE BBIPAXKEHUS TTPH
pelIeHnH MPaKTUYIECKNX 3a7ad 1 3a/1a4 U3
JIPYTUX YI€OHBIX MPEIMETOB

meopemy Pepma;

- YMemby BbINONHAMb 3ANUCL YUCTA 6
NO3UYUOHHOU CUCmeMe CHUCTIeHUS,

- NPUMEHAMb NPU peuteHuu 3a0ay
MeopemuKo-yuciLo8vle QYHKYUU: YUCIO U
cymma oenumeneti, Qyuxyuro dinepa;

- NPUMEHAMb NPU pelleHuU 3a0ay yenuvie
opoou,

- NPUMEHAMb NPU peuleHuu 3a0ay
MHO20UAEHbI C OUCMBUMETbHLIMU U YeTbIMU
Koappuyuenmamu;

- 81ademv NOHAMUAMU NPUBOOUMBLIL U
HeNnpu8oOUMbIIL MHO2OUAEH U NPUMEHIMb UX
npu peuieHuu 3a0ad,

- npumeHams npu pewenuu 3a0ay OCHoO8HYIO
meopemy ancebpul,

- NPUMEHAMb NPU peuteHuu 3a0ay
npocmetiwiue QYHKYuU KOMNIEKCHOU
nepeMeHHOll KaK ceomempudecKue
npeobpazosanus




YpaBHEeHUd U
HEpaBEHCTBA

- CBOOOIIHO OTEepUPOBATH MOHATHIMU:
ypaBHEHHUE, HEPaBEHCTBO, PABHOCUIIbHBIC
ypaBHEHUS 1 HEpaBEHCTBA, ypaBHEHUE,
SIBJIAIOLLEECS CIEICTBUEM IPYTOro
ypaBHEHUSI, ypaBHEHNUSI, pABHOCHIILHBIE Ha
MHOECTBE, PABHOCUJIbHEIC
npeoOpa3oBaHus YpaBHCHUM;

- pelath pa3Hble BUABI ypaBHEHUH 1
HEpaBEHCTB M HX CUCTEM, B TOM UYHCIIE
HEKOTOphIE YpaBHEHUs 3-i1 u 4-1 CTeleHeH,
JIpOOHO-palOHANTbHBIE U UPPAIIIOHATILHEIE;
- OBJIQJICTh OCHOBHBIMH THUITAMH
MOKA3aTeNbHBIX, JIOrapH(PMUIECKHX,
WppalMOHAIBHBIX, CTCIIEHHBIX YPaBHEHUH U
HEpPaBEHCTB M CTaHJIAPTHBIMH METOJIAMH UX
pEIICHUN ¥ MPUMEHSATh UX MIPU PEUICHUN
3a/1ay;

- IPUMEHATH TeopeMy be3y K peleHuo
YpaBHEHUI;

- IPUMEHSITH TeopeMy Buera juis pereHus
HEKOTOPBIX YPaBHEHWH CTEIIEHU BBIIIIE
BTOPOM;

- IOHUMATh CMBICIT TEOPEM O PABHOCHIIBHBIX
Y HEpaBHOCUJIBHBIX MPeoOpa3oBaHUsX
ypaBHEHUH U yMETh UX JOKA3bIBATh;

- BJIAJIETh METOAAMH PEIIeHNs YpaBHEHUH,
HEPaBEHCTB U MX CHCTEM, YMETh BRIOMPATh
METO/I PelieHus] 1 000CHOBBIBATH CBOM
BBIOOD;

- HCIIONIb30BaTh METOI MHTEPBAJIOB IS
pelIeHust HepaBeHCTB, B TOM YHCIIE IPOOHO-
panMoOHATBHBIX U BKITIOYAIOIINX B Ce0s
HppaIMoHaIbHBIE BBIPAYKEHIS;

- pemaTh anreOpanyeckre YpaBHEHUS U
HEPaBEHCTBA U MX CHCTEMBI C TTapaMeTpamMu
anreOpandecKuM U TpauIeCKHM METOIAMH;
- BJIAJIETh Pa3HBIMU METOIAMHU
JIOKa3aTeIhCTBA HEPABEHCTB;

- pemaTh YpaBHEHHS B LENBIX YHCIIAX;

- H300paxkaTh MHOXKECTBA Ha TUIOCKOCTH,
3a/laBaeMble ypaBHEHHSIMH, HEPABEHCTBAMHU
1 UX CUCTEMaMHu;

- cBOOO/IHO HCIIONIB30BaTh TOXK/IECTBEHHBIE
peoOpa3oBaHus MMPHU PEIICHUN YPaBHEHUH
Y CUCTEM ypaBHEHHI

B noBcenHeBHOI KU3HU U IPH U3YYEHUN
JOPYTUX NPeIMETOB:

- COCTaBJIATh U PellaTh yPaBHEHMS,
HEpPaBEHCTBA, UX CUCTEMBI IIPH PELICHUH
3a1a4 APYIUX yueOHBIX IPEIMETOB;

- BBIIOJIHATH OLIEHKY MPaBIONOA00Us
pe3yIbTaTOB, NOIYYAEMBIX MTPH PELLICHUH
Pa3IMYHbBIX YpaBHEHHH, HEPABEHCTB U MX
CHCTEM IIPH PELICHHUH 3a/1a4 JPYTUX
y4eOHBIX MPEIMETOB;

- Hocmuocenue pezyromamos pazoena 11,

- c60000HO onpedensims Mmun U 6blOUPams
Memoo peuieHus NOKA3AMenbHbIX U
Jl02apUhMUTecKux ypasrueHutl U HepaseHcms,
UPPAYUOHATILHBIX YPAGHEHUL U HEPABEHCMS,
MPULOHOMEMPUYECKUX YDAGHEHUL U
HEepPAageHCcms, Ux CUCmeM,

- CB0DOOHO peutamy CUcmeMbl TUHEHBIX
VpaeHeHul,

- pewams OCHOBHbIEe MUNbl YPAGHEHUL U
HEepaeeHcms ¢ napamempamu,

- NpUMEHAMb NPU peuieHuu 3a0ay
nepasencmea Kowu-bBynaxosckoeo,
Bepuynnu;

- uMemsb npedcmasiienue 0 HepaseHCcmeax
MedHCOy CpeOHUMU CMeNneHHbIMU




- COCTaBJIATh U pellaTh ypaBHEHUS U
HEPaBEHCTBA C MapaMeTPaMHU MpH peLIeHUH
3a1a4 APYruX yueOHBIX MPEIMETOB;

- COCTaBJIATh YPaBHEHHE, HEPABEHCTBO WIIN
WX CHCTEMY, OIUCHIBAIOIIUE PEATTBHYIO
CUTYaLlUIO WY NIPUKIAJHYIO 3a]auy,
HWHTEpPIPETUPOBATH MOTY4UEHHbIE
pE3yNbTaTh;

- HCIIONIb30BaTh MPOTrpaMMHBIE CPECTBA MPU
peLIeHUH OTAEIbHBIX KIaCCOB YPaBHEHUH U
HEpaBEHCTB

DOyHKINT

- Bnagers noHsATHSIMU: 3aBUCHMOCTb
BEIIMYMH, PYHKIHS, apTYMEHT U 3HAUYCHHE
¢dbyHKIMY, 00IaCTh OnpeeNeHns U
MHOECTBO 3Ha4YCHHH (DYHKIINH, TpaduK
3aBHCHUMOCTH, TpaduK GYHKIUH, HYJIN
(YHKINY, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pACTaHUE HA YUCIIOBOM ITPOMEKYTKE,
yOBIBaHUE HA YUCIIOBOM MTPOMEKYTKE,
HanOoJbIllee U HAaNMEHbIIIee 3HAaUCHHE
(YHKIIMY HA YUCIIOBOM MTPOMEKYTKE,
nepuoueckast QyHKINS, TIEPUO/l, YETHAS U
HeueTHas: QYHKIUHU; YMETh IPUMEHSTh 3TH
MIOHSITHS TIPH PEIICHUH 33]1aY;

- BJIaJICTh MTOHATHEM CTEIEeHHAs QYHKINS;
CTPOUTH €€ IpauK U yMETb IPUMEHSATh
CBOMCTBA CTCIICHHONW (DYHKIIUHU MTPH
pelLlIeHnN 3a/aY;

- BJIaIETh NOHATHAMH IOKa3aTeIbHasI
(hyHKIIHSI, DKCIIOHEHTA; CTPOUTH X rpaduKu
U yMETh IPUMEHSATH CBOMCTBA
[IOKa3aTebHON (DYHKIIUH IIPU PEIIEHUH
3am1ad;

- BJIQICTh MIOHATHEM JiorapupMuuecKas
(hyHKIHS; CTPOUTH ee TpaduK U yMETh
TIPUMEHSATH CBOMCTBA JIOTapu(PMHIICCKOM
(YHKIUY IIPY pELIEHUH 3aay;

- BIIAI€Th [TOHATHSIMH TPUTOHOMETPUUECKUE
(hyHKIMH; CTPOUTH UX TPAQHUKH U YMETh
MIPUMEHSTH CBOMCTBA TPUT OHOMETPHUUECKUX
(hyHKIHMI IpH pereHn  3a/1a4;

- BJIAJIETh TOHATHEM OOpaTHas (GyHKIIUS;
MIPUMEHSTh 3TO ITOHATHE IPU PELICHUN
3am1ad;

- IPUMEHSTDH NPU PELICHNH 33/1a4 CBOHCTBA
(YHKUUH: YETHOCTD, IEPUOJUYHOCTD,
OrpaHNYEHHOCTH;

- IPUMEHSTDH NP PELICHUH 33124
npeobpazoBaHus Tpa@uKOB (HYHKITHIA,

- BJI/ICTh MOHATHSIMHU YHCIIOBAS
MOCIIEA0BATENLHOCTD, apudMeTHIecKast 1
reoMeTpUIecKas IpOrpeccus;

- IPUMEHSTDH NPU PELICHNH 33/1a4 CBOUCTBA
U TIpU3HAKH apupMeTHyecKoi u
FeOMETPUYECKON TPOTrpeCCUil.

- Jlocmuoicenue pezynomamog pazoena 11,

- 81a0emb NOHAMUEM ACUMIIMOMbL U YMemb
€20 NPUMEHAMb NPU peuleHuly 3a0ay;

- NPUMEHAMb MEMOObl PeUleHUs]
npocmetiuiux oughhepenyuanbrvix
YpasHeHuti nep8ozo U 8Mopozo NOPAOKO8




B noBcemHeBHOW XKU3HU U TIPH U3YYCHUU
JPYTUX YYCOHBIX MPEIMETOB:

- ONpEENATH 0 TpaduKaM U HCIIOJIB30BaTh
JUTSL PELICHHSI IPUKIIQIHBIX 33724 CBOHCTBA
peabHBIX TIPOIIECCOB M 3aBUCUMOCTEH
(HauOoJpIIIMe M HAMMEHBIIINE 3HAYCHUS,
MIPOMEKYTKH BO3paCTaHUS U YObIBAHHSI
(hyHKITMH, TPOMESKYTKH 3HAKOIIOCTOSIHCTBA,
ACUMIITOTBI, TOUKH Ieperuoda, Iepuoj u
T.IL);

- HHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOM IIPaKTUYECKON CUTYalLlNH;

- ONpeeNATh M0 TpaduKaM IMpocTeiime
XapaKTEPUCTUKH MIEPUOTUICCKHUX TIPOIIECCOB
B OMOJIOrMH, YKOHOMHKE, MY3bIKE,
PaaMoCBsI3U U JIp. (aMILTUTY/Ia, IEPUO U
T.IL.)

DJ1eMEHTBI
MaTEMaTHUYECK
Oro aHajau3a

- Brnazgers nousarueM 6ECKOHEYHO
yOBIBaIOIIIast FEOMETPUYECKAsI POrPECCHS
YMCTB HpI/IMeHSITB €ro HpI/I peIHeHI/II/I 3aJaa4,
- HpI/IMeHHTB JJIA peIHeHI/ISI 3aaa4v TeOpI/IIO
MIPE/ICIIOB;

- BIIAJETH ITOHATUIMU OECKOHEYHO OOJIbIINE
1 OECKOHEYHO MaJIble YK CJIOBbIE
TTOCJIEIOBATEIFHOCTH M YMETh CPAaBHUBATH
OeCKOHEYHO OOIBIINE U OECKOHEYHO MAaJIBIE
MOCJIENOBATEIBHOCTH,

- BT MOHATUSAMU: TTPOHU3BOTHAS
()YHKITMH B TOUKE, IPOU3BOIHAS (DYHKIIHH;
- BBIYUCIISATEH TIPOMU3BOTHBIC DJIEMEHTAPHBIX
(hyHKIIH 1 ©X KOMOWHAITH;

- HcciIenoBaTh (PYHKIIMH Ha MOHOTOHHOCTH H
9KCTPEMYMEI;

- CTpOUTH rpadKu U IPUMEHSITH K
PEIIeHHIO 3a/1a4, B TOM YHCIIE C
mapaMeTpomM;

- BJIAJIETh TOHATHEM KacaTelbHas K rpaduKy
(hyHKIIMH ¥ yMETh TIPUMEHSTH €r0 IpU
pelieHuy 3a1a9;

- BJIAJIETh TOHATHSAMH TIEpBOOOpa3Has
(hyHKIIMS, OTpeneTIeHHBIN HHTErpa;

- MpUMEHSITh Teopemy HproTona-Jlelioanma
U ee CIEeNCTBUS IS pelleHus 3a1ad.

B noBcenHeBHOI KU3HU U IPH U3YYEHUN
JOPYrUX Y4eOHBIX IPEIMETOB!

- pelaTh NpUKJIagHbIe 3a1a91 U3 OHOJIOTHH,
($u3MKN, XUMUHU, SKOHOMUKHU U JPYTHX
[IPEAMETOB, CBSI3aHHBIE C HCCIIEIOBAHNEM
XapaKTePUCTUK IPOLIECCOB;

- HHTEPIIPETUPOBATh MOTYUECHHBIE
pe3yabTaThl

- Jlocmuoicenue pezyiomamos pazoena 11,

- c860000HO 671a0emb CMAHOAPMHbIM
annapamom Mamemamuyecko2o aHausa ousl
BLIMUCTEHUS. NPOUIBOOHBIX (DYHKYUU OOHOU
nepemenHol,

- C60000HO NPUMEHAMb ANNapam
Mamemamuiecko2o aHaiu3a ons
uccne008anus HyHKYuil U NOCMpoeHus
epagukos, 8 mom yucie UCCIe008aHUA HA
8bINYKILOCHb,

- Onepuposamv NoHAMUeM nepeoooPaA3HOL
dynKyuu 01 pewtenus 3a0a4;

- 0811a0emb OCHOBHBIMU C8E0CHUAMU 00
unmezpane Horomona-Jletionuya u e2o
npocmeniux npuMeHeHUsx,

- Onepuposams 6 CMAHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICUUUX HOPAOKOS,

- yMemb NPUMEHAMb NPU peuleHUU 3a0ay
CBOlICMBA HeNpPePbIBHbIX (YYHKYULL,

- yMemb NPUMEHAMb NPU peuleHuU 3a0ay
meopemul Beiiepwimpacca;

- yMemb GbINOIHAMb NPUOIUNCEHHBLE
8bIMUCTEHUSL (MemOObl peuieHUs YPAGHEHUI,
BLIMUCTEHUSL ONPEOeNeHHO20 UHMepaia);

- yMemb NPUMEHAMb NPULONCEHUEe
NPOU3BOOHOU U ONPEOesieHHO20 UHMeSPand K
Ppeuerur 3a0ay ecmecmeo3HanUsl,

- 81A0emb NOHAMUSAMU 8MOPAsL NPOU3BOOHAS,
BLINYKIOCMb 2paduxa GyHKyuu u ymems
uccied08ams YHKYUIO Ha GbINYKIOCMb




Craructuka u
TEOpHs
BEPOSATHOCTEH,
JIOTHKA U
KOMOMHATOPHK
a

- OnepupoBaTh OCHOBHBIMHU
OMHCATETbHBIMU XapaKTEPUCTUKAMHU
YHCIOBOr0 Habopa, MOHSATHEM TeHepaIbHas
COBOKYITHOCTH U BBIOOPKOM U3 HEE;

- ONEPUPOBATH MOHSATUSIMU: YACTOTa U
BEPOSTHOCTh COOBITHS, CyMMa U
MIPOU3BEACHHIE BEPOSTHOCTEH, BHIYUCIIATh
BEPOSITHOCTH COOBITHII HA OCHOBE MOJICUETa
YHClia UCXOJIOB;

- BJIaJICTh OCHOBHBIMU TTOHITHUSIMHU
KOMOWHATOPUKU U YMETh X PUMEHSTH IIPH
pelIeHuy 3a1a4;

- IMETh TPE/ICTaBlIeHHE 00 OCHOBaX TEOPHH
BEPOSITHOCTEN;

- UIMETh MPEACTABICHHUE O TUCKPETHBIX U
HETIPEPBIBHBIX CITyYalHBIX BETUINHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH
CIIy4yalHBIX BEJINYMH;

- IMETh TIPEICTaBICHHE O MATEMATHYECKOM
OKUJITAHWUW U AUCIIEPCHH CITyIaifHBIX
BEITUYIMH;

- IMETh TIPE/ICTAaBICHUE O COBMECTHBIX
pacnpeeneHusaX cydailHbIX BEJIMUNH;

- IOHUMATD CYTh 3aKOHA OOJBIINX YUCEN U
BBEIOOPOYHOTO METO/1a U3MEPEHHUS
BEPOSATHOCTEM;

- UMETh NPEACTABICHUE O HOPMAIBHOM
pacrpeneneHiuu U IpuMepax HOpManbHO
pacrpeneneHHbIX CIIy4ailHbIX BEIUYNH;

- UMETh NPEACTABIECHUE O KOPPEISALIUU
CIIy4yalHBIX BEJTMYHUH.

B noBcenHeBHOM XKU3HU U IPU U3YYEHUU
IPYTUX TPEIMETOB:

- BBIYHCIISTH WITH OIEHUBATH BEPOSTHOCTH
COOBITHI B peabHOM KU3HH;

- BBIOMPATh METO/BI MOIXOASIIETO
TIpEICTaBIICHUS B 00paOOTKH TaHHBIX

- Hocmuocenue pezyromamos pazoena 11,

- uMems npedcmaesietue 0 YeHmpaibHOU
npeoenvrol meopeme;

- umMems npedcmaesietue 0 8b100POYHOM
K0 huyuenme Koppensayuu u IUHetHou
pezpeccuul;

- umMemsb npeocmasiete 0 CMamuCmu4ecKux
2unome3ax u npogepKe CMamucmu4ecKoll
2Unomesul, 0 CMamucmuKe Kpumepus u ee
VPOBHE 3HAYUMOCIU,

- umMems npedcmaesietue o Ces3u
IMAUPUYECKUX U THEOPETNUYECKUX
pacnpeodenenuii;

- umems npedcmasietue 0 KOOUpOBanul,
0BOUUHOU 3aNUCU, OBOUUHOM Oepese;

- 671a0emb OCHOBGHBIMU NOHSMUAMU MEOPUU
epagos (epag, sepuiuna, pebpo, cmenensb
sepuiunbl, Nymov 6 epage) u ymems
NPUMEHAMb UX NPU PpeteHuy 3a0a4;

- uMemb npedCmaesieHe 0 0epesbsx U yMems
NpUMEHAMb NPU peteHuy 3a0ad;

- 671a0emb NOHAMUEM CEI3HOCTD U YMenb
NPUMEHAMb KOMIOHEHNMbL CEA3HOCIU NpU
peutenuu 3a0ay;

- YMemb 0CyWecmensims nymu no peopam,
00x0001 pebep u sepuiun epada,

- umemv npeocmasienue 0o NIeposom U
2aMUTLIMOHOBOM NYMU, UMEMb
npedcmasienie 0 mpyoHoCmu 3a0a4u
HAX0JICOeHUsl 2AMUTILINOHOBA NYMU;

- 671a0emb NOHAMUAMU KOHEUHble U CUeNHbLE
MHOJICECMBa U yMemb Ux NPUMeHsimb npu
peutenuu 3a0ay;

- yMemb NPUMEHSIMb Memoo
Mamemamuyeckou UHOYKYUlL,

- yMemb npuMeHsims npuHyun Jfupuxie npu
peutenuu 3a0a4




TekcToBBIC
3a7a4u

- PemaTh pasHble 3a1a4n MOBBIIICHHOM
TPYIHOCTH;

- aHAJIM3UPOBATh YCIOBHE 3aJauH, BEIOUPAThH
ONTHUMAJILHBIA METOJ pelIeH s 3a/1a4H,
paccMaTpuBasi pa3n4HbIe METOIBI;

- CTPOUTH MOJICINb PEUICHUS 3a/1a4H,
MIPOBOAMTS JI0Ka3aTeIbHBIC PACCYKICHUS
MIPH PEIICHUH 3a]auy;

- pemaTh 3a7a4u, Tpedyrolue nepedopa
BapHaHTOB, IPOBEPKHU YCIIOBHIA, BEIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;

- aHAJIM3UPOBATH M HHTEPIIPETUPOBATD
MOJTy4YEeHHbIE PEIICHUS B KOHTEKCTE YCIIOBHSI
3a]1a4u, BEIOUPATh PElICHUs, HE
MIPOTHBOpEYAIINE KOHTEKCTY;

- IEPEBOJUTD MIPU PEIICHUHN 3a1a4K
WH(POPMAITUIO U3 OTHON (OPMEI 3aITUCH B
JPYTYI0, UCIIONB3Ys TP HEOOXOIUMOCTH
CXEMBbI, TaOIHIIBIL, TPAQUKH, JUATPAMMBIL

B noBcenHeBHOM XKU3HU U IPU U3YYEHUU
JIPYTUX MPEIMETOB:

- pemaTh NpakTUYECKHE 3a/1a4 U 3aJa49H U3
JIPYruXx MpeaMeETOB

- Hocmuorcenue pesynomamos pazoena 11

I'eomerpust

- Bnaysers reoMmeTpuIecKUMH MTOHATHSMH
MIPH PEIICHUH 3a]]a4 U TIPOBEJICHUU
MaTeMaTHYECKHX PACCyKICHUMH;

- CaMOCTOSITEIHHO (POPMYTHPOBATH
OIpe/IeTICHUs] TEOMETPUIECKUX QUTYp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOWCTBAX U
MpHU3HAKAX TEOMETPUIECKUX QUTYp U
00OCHOBBIBATH HIIM OMPOBEPTaTh UX,
00001IaTh WM KOHKPETH3HPOBATH
pe3yNbTaThl Ha HOBBIX KiIaccax QUryp,
MPOBOJIUTH B HECIIOKHBIX CITydasx
KJIacCU(pHUKAINIO GUTYP IO PA3ITUIHBIM
OCHOBaHUSIM;

- HCCIIEOBATh YEPTEKH, BKITFOYAS
KoMOWHanuu (GUTyp, N3BIEKATh,
HHTEPIPETUPOBATH U MPEOOPA30BBIBATh
HH(OPMAIUIO, TPEACTABICHHYIO HA
YepTeKax;

- peniath 3a7a4l reOMeTPUIECKOrO
COJICPIKAHUS, B TOM YHCIIC B CUTYAIUsX,
KOTJIa aJITOPUTM PEILICHHS HE CIEyeT SBHO
U3 YCIIOBHSI, BBIMOIHATH HEOOXOUMBIC JIJISI
peleHUs 3aa49k IOTIOTHUTENbHBIE
MOCTPOCHUS, HCCIICNIOBATh BO3MOXKHOCTh
MPUMEHEHUS TeopeM U GopMyIt Jyist
pelieHus 3a1au;

- yMeTh POpMYyIHPOBATEH U JJOKA3bIBATH
reOMETPUUECKUE YTBEP)KICHHUS;

- BJI/ICTh MOHATHSIMH CTEPEOMETPHUH:
pu3Ma, NapauieernuIie]a, TupaMua,
TETpasap;

- IMEThb NPEICTaBICHHUS 00 aKCHOMax

- Umems npeocmasnenue 06
AKCUOMATNUYECKOM Memooe;

- 671a0emb NOHAMUEM 2e0MEMPUYECKUe
Mecma mouex 8 NPOCMpPAaHcmeae U ymentsb
NPUMEHSIMb UX 051 pelerus 3a0ay;

- yMemb npuMeHsims OJisi peulenus 3a0ay
CBOLICMBA NAOCKUX U 08YSPAHHBIX Y2TI06,
MpexzparHo2o yeid, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yeld;

- 61a0ems NOHAMUEM NEPREHOUKYIAPHOE
ceyenue NPU3Mbl U YMemb NPUMEHSIMNb €20
npu peuieHuu 3a0a4,

- uMemb npedcmaesieHue 0 08OUCMEEHHOCMU
NPABUNBLHBIX MHO20SPAHHUKO8,

- 671a0emb NOHAMUAMU YEHMPATbHOE U
napanienbHoe nPoeKmuposanue u
NPUMEHAMb UX NPU HOCMPOEHUU CeYEHULl
MHO202DAHHUKO8 MEMOOOM NPOEKYUlL

- uMemb nPedCmasieHIe 0 Pa3eepmKe
MHO202PAHHUKA U Kpamyuaiiuiem nymu Ha
NOBEPXHOCMU MHO2OCDAHHUKA,

- UMemb nPedCmasieHUe 0 KOHULEeCKUX
CeyeHusx;

- UMemb nPedCcmaesieHue 0 Kacaruuxcst
chepax u kombunayuu men epaweHUsL U
YMemb RPUMEHSIMb UX NPU PEeUeHUU 3a0ay;
- NPUMEHAMb NPU peuieHul 3a0a4 Gopmyy
PpaccmosiHusi om mouKu 00 NIOCKOCMU,

- 81A0emb PAHLIMU CHOCOOAMU 3A0AHUSL
nPAMOU YPAGHEHUSMU U YMemb NPUMEHSIMb
npu peutenuu 3a0a4,

- NPUMEHSIMb NPU peuleHuu 3a0ay u




CTEPEOMETPUH U CICACTBUAX U3 HUX U
yMeTb IPUMEHSTh WX NIPU PelIeHUH 3a7ay;
- YMETh CTPOUTDH CEYCHUSI MHOTOTPaHHUKOB
C MCIIOJIb30BAaHUEM PA3TIMYHBIX METOJOB, B
TOM YMCJI€ U METOJIa CIIEJIOB;

- IMETh TPE/ICTaBICHHE O
CKPELIMBAIOUINXCS MPSIMBIX B IPOCTPAHCTBE
U yMETh HAXOJHTh YTOJI U PACCTOSHUE
MEKIY HAMU;

- IPUMEHSTH TEOPEMBI O TTapaJIETbHOCTH
MPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE MPH
pelleHnH 3a/1aY;

- YMETh MPUMEHSThH MapajuiebHOE
MPOEKTUPOBAHKE JJIsl H300paskeHust QUTyp;
- YMETh MPUMEHSTH MEPIEHIUKYISIPHOCTH
MPSIMOM W TIOCKOCTH MPH PEUICHUH 3a]1ay;
- BIIQ/ICTh MOHATHSIMHA OPTOTOHAIBHOE
MPOEKTUPOBaHKE, HAKIIOHHBIE U UX
MPOEKIINU, YMETh IIPUMEHSTH TEOPEMY O
Tpex MepHeHUKYIsIpax Mpy pellieHnN
3ajay;

- BIIQJICTh MOHSATHIMH PACCTOSIHUE MEXTY
(urypamMu B IpoCTpaHCTBE, 00N
MIEPIICHTUKYIISIP IBYX CKPEIINBAIOIIUXCS
MPSIMBIX H YMETh MTPUMEHSTh UX TIPH
peLIeHNHN 3a/1a4;

- BJIAJICTh MTOHATHEM YTOJl MEKIY NPSIMON U
IUIOCKOCTBIO 1 YMETh IPUMEHSTH €r0 IPH
peLIeHNH 3a/1a4;

- BJIaJICTh MOHATUSAMH JABYTPaHHBIN yroI,
YTOJI MEXy TUIOCKOCTSMH,
TIePIICHTUKYISIPHBIE TFIOCKOCTH U YMETh
MIPUMEHSTD UX IIPU PeIICHUH 3312,

- BJIaJICTh MTOHATHAMH IPH3MA,
napaJuleNienuIe]] U IPUMEHSATh CBOMCTBA
napaJuleNienuIea Mpy peieHn! 3a/1a4;

doKazamenbcmee meopem 6eKmMopHblil
MEMOO U MEMOO KOOPOUHAM,

- uMemb npedcmasienue 00 aKcuomax
00vema, npumeHsims opmyivi 00beMos
NPAMOY20bHO20 NAPALleenunedd, npusmol
U nUPAMUObL, Mempa’opa npu peuleHun
3a0ay;

- NPUMEHSAMb meopembvl 00 OMHOULCHUSX
00beM08 NPpU peweHuu 3a0ay;

- NPUMEHSAMb UHMe2PAN O/l BbIYUCTICHUS
00beM08 U NOGEePXHOCMEN Meil 8PAUYCHUS,
BLIMUCAEHUS NIOWAOU CHEPUHECKO20 NOACA U
00vemMa waposoco cnos,

- UMemb NPeoCmasienue 0 OBUNCCHUSX 6
npocmpancmee: napaiieibHOM NepeHoce,
CUMMEMPUU OMHOCUMENbHO NIOCKOCIU,
YEHMPATbHOU CUMMEMPULL, NOBOPOME
OMHOCUMENILHO NPAMOLL, BUHINOBOU
CUMMempUl, yMemb NPUMEHIMb UX NPu
peutenuu 3a0ay;

- umems npedcmasienue 0 niowaou
OPMO2OHANILHOU NPOEKYUL,

- UMemb nPeoCmasienue 0 mpexepaHHoMm u
MHO202PAHHOM Yelie U NPUMEHSIMb CEOUCMBA
NJIOCKUX Y2ll08 MHO202PAHHO20 Veld Npu
peutenuu 3a0ay;

- uMemb nPeocmasienus 0 nPeobpaz08aHuu
no0obuUs, 20MOMemuY U yMemv NPUMEHSIMb
UX npu peuenuu 3a0ay;

- yMemb peutams 3a0a4u Ha NI0CKOCMU
MEMOOamu cmepeomempuu;

- yMemb npuMeHsims Qopmyivt 00bemo8 npu
peutenuu 3a0a4

- BJIaJICTh MTOHATHEM IPSMOYTOJIbHBIN
napaJuleNienuIe]] 1 IPAMEHSATh ero Ipu
peLIeHNH 3a/1a4;

- BJIaJICTh MOHATHUSMH IHPAMH/IA, BUJIBI
MUPaMU, SJIEMEHTHI TPAaBIIIBHON
MUpPaMUIbl ¥ YMETh IPUMEHSTh UX IIPU
peLIeHNH 3a/1a4;

- UMETh NPEACTABICHUE O TeopeMe Jilnepa,
MPaBWIBHBIX MHOTOTPAaHHUKAX;

- BJIaJICTh MOHATHEM IO IN
MIOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh
MPUMEHSTH €r0 MPH PEIICHUH 3a/1a4;

- BJIaJICTh MOHATHSMH TeNa BpaIleHUS
(umnmuHAp, KOHYC, map u chepa), ux
CEUYCHHUS U YMETh IPUMEHSTH UX MIPU
peLlIeHnN 3a/1aY;

- BJIQICTh MOHATHIMHU KacaTelbHbIC PSIMBbIE
U TJIOCKOCTH M YMETb IPUMEHATH U3 MIPH
peLlIeHnN 3a/1aY;




- IMETh TIPE/ICTABIICHHSI O BIMCAHHBIX U
OIHCAHHBIX cepax U yMETh MPUMEHSTh UX
IIPH PEIICHUY 3a/1a4;

- BJIAJICTh OHATUSMU 00bEM, 00BEMBI
MHOTOTPaHHHUKOB, TEJI BPAIIICHUS U
MPUMEHSATh UX MPU PELICHUU 33]1a4;

- IMETh TPEICTaBICHUE O Pa3BEPTKE
LHUJIMH]IPA U KOHYCA, TJIOMIAIU ITOBEPXHOCTH
LHUWJIMH]IPA U KOHYCa, YMETh IIPUMEHSITh UX
IIPH PEIICHUY 3a/1a4;

- IMETh TIPEACTaBICHUE O IO chepbl U
YMETh IPUMEHSATH €r0 MPH PEIICHUH 33]1a4;
- YMETh peliaTh 3aJaui Ha KOMOWHAIUU
MHOTOTPaHHHUKOB U TEJI BPAILCHUS;

- IMETh TIPEJICTaBICHHUE O 101001 B
MIPOCTPAHCTBE M YMETh PEIIATh 3aJIa4uM Ha
OTHOIIIEHHE 00BEMOB U IUIOIIAICH
MOBEPXHOCTEH MOTOOHBIX QUTYD.

B noBcenHeBHOM XKU3HU U IPU U3YYEHUU
JIPYTUX MPEIMETOB:

- COCTaBJIATh C MCITOJIb30BAHUEM CBOMCTB
reOMETPUIECKUX (QUTYP MATEMAaTUYCCKHE
MOJIENU JUIS PELICHHMS 3a/1a4 MPAKTUIECKOTO
XapakTepa U 3a7a4 U3 CMEKHBIX JAUCIUIIINH,
KCCIIEI0BATD MOJyYCHHBIC MOJICTH U
MHTEPIPETUPOBATH PE3yIbTaT

BekTops! 1 - Bnasiets MOHATUAMU BEKTOPHI U UX - Jlocmuoicenue pezyriomamos pazoena 11,
KOOPJIMHATHI B | KOOPAMHATHI, - HaxoOum» 0OveM napaiierenuneoa u
MIPOCTPAHCTBE |- YMETH BBIMOIHATH ONEPAIliy HaJl mempas’opa, 3a0aHHbIX KOOPOUHAMAMU
BEKTOpaMHU; CBOUX BEPUIUH,
- HCIIONTB30BATh CKAIAPHOE MIPOU3BENCHUE - 3a0a8amv NPAMYI0 8 NPOCMPAHCMEE,
BEKTOPOB TIPH PEIICHUH 3a]1aY; - HAX0O0UMb pACCMOsHUE OM MOYKU 00
- IPUMEHSTH YpaBHEHHE TIOCKOCTH, NJIOCKOCU 8 cucmeMe KOOPOUHAM,
(hopMyTy paccTOSHHS MEXIy TOYKAMH, - HAX0O0UMb PACCMOSHUE MeHCOY
ypaBHEHHUE c(pephl TIPH PelIeHNH 33134, CKPeuU8aroWUMUCS NPAMBIMU, 3A40AHHbIMU 8
- IPUMEHSITh BEKTOPHI U METOJ KOOPJMHAT B | cucmeme KOOpOuHam
MIPOCTPAHCTBE MPH PEIICHUH 33124
HUcropus - Imerb npeacraBieHue 0 BKIAJE Locmusicenue pezynomamos pazoena 11
MaTeMAaTHKH | BBIAAIOIINXCSI MATEMATHKOB B Pa3BUTHE
HayKH;
- IOHUMAThH POJIh MATEMATHKH B Pa3BUTHHU
Poccun
Mertonbt - Mcnonp30BaTh OCHOBHBIE METO/IBI - Hocmuoicenue pezynomamos pasoena II,
MaTeMaTHKH | IOKa3aTeNbCTBA, POBOAUTH JOKA3ATEIbCTBO | - NPUMEHAMb MAMEeMAmuiecKue 3SHaHus K

U BBIIOJHATH OIPOBEPKEHHUE;

- IPUMEHSTH OCHOBHBIE METO/IbI PELICHHS
MaTeMaTHYECKUX 3a/1a4;

- Ha OCHOBE MaTeMaTHYECKHX
3aKOHOMEPHOCTEN B IPUPOIE
XapaKTepU30BaTh KPacOTY U COBEPIIEHCTBO
OKpY’Karolllero MUpa 1 MpOou3BeICHUN
HCKYCCTBA;

- IPUMEHSITH IPOCTEUIINE TPOTPAMMHBIE
CPEICTBA U DIIEKTPOHHO-

UCCTIEO0B8AHUIO OKPYHCAIOUE20 MUPA
(MoOdenuposanue uzuyecKux npoyeccos,
3a0auu SKOHOMUKU)




KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU
pEIICHUN MaTeMaTHICCKUX 3a/1a4;

- MOJIB30BaThHCS PUKIIATHBIMU
MporpaMMaMH M TPOrpaMMaMK CUMBOJIBHBIX
BBIYUCIEHHN JUIS1 UCCIIEAOBAHUS
MaTEMAaTHYECKUX 00bEKTOB

2. Copaepxxanue y4eGHOro npeaMmera
10 knacc
Iloemopenue Kypca anzeopul 7-9 knaccoe
PaznoxeHne MHOTrO4JIEHa HA MHOXKUTEIHN C IPUMEHEHHEM Pa3IMUHbBIX crtoco0oB. [IpeobpazoBanue
LIETIOTO BBIpAKEHUS B MHOTOWIeH. OnpeieneHue
U CBOMCTBa apHU(PMETHUECKOro KBaJapaTHOro KopHs. dopmyna kopHel KBaJIpaTHOrO ypaBHEHUS,
teopema Buera. J[poOHO-parronanbHble ypaBHeHMs. HepaBeHcTBa.
Tema 1. /lenumocmsb uucen
[Tonstue nenumoctu. [denumocte cymMmbl U mpousBeneHus. [lenenune ¢ ocratkom. IIpusHaku
nemumoctr. CpaBHeHus1. Perienne ypaBHEHUH B IIEJIBIX YHCTIaX.
Tema 2. Muozounenwi. Ancebpauueckue ypasHenus
MHuorousens! oT ogHoro nepemenHoro. Cxema I'opuepa. Muorounen P(x) u ero xopens. Teopema
be3y. CrneactBust u3 Teopembl be3y. AnreOpandeckue ypaBHeHHUs. JleTUMOCTh JIBYWICHOB X' +
a™ Ha x + a CuMmMeTpuYecKre MHOTOWICHBI. MHOTOWICHBI OT HECKOJILKHX TepeMeHHBIX. Dop-
MYJIbl COKPAIIEHHOTO YMHOKEHUS ISl cTapimux creneHeid. bunom Hetorona. CucteMsl ypaBHEHHIA.
Tema 3. Cmenens c OelicmeumenbHbiM nOKa3amesnem
JlelictButenbHble umcna. JloKa3aTeabCTBO YHCIIOBBIX HEPABEHCTB. beckoHewHO yObIBaromias
reoMeTpuueckas mporpeccusi. Apudmerndeckuii KOpeHb HaTypaibHOW creneHu. CTeneHb ¢
palMOHAIBHBIM U IEHCTBUTENIBHBIM NTOKA3aTEIISIMH.
Tema 4. Cmenennan pynkyusn
Crenennas ¢yHkuus, e€ cBoiicTBa u rpaduk. B3aumuo obOpatasie GpyHkumnu. CiaoxxHble QYHKIIUH.
Crenennas ¢yHkius. [[poOHo-nuHeHas
¢byuknus. PaBHOCWIbHBIE  ypaBHEHUST M HEpaBeHCTBA. VppalMoHalbHbIE  ypaBHEHUS.
HppaumnonaibHble HEPABEHCTBA.
Tema 5. llokazamenvnaa hynkyus
[TokazarenbHas QyHkuusi, e€ cpoiictBa u rpaduk. IlokazarenbHbie ypaBHeHHs. [lokazarenbHbie
HepaBeHcTBa. CHUCTEMBbI IOKa3aTeIbHbIX YPaBHEHUN
Y HEPABEHCTB.
Tema 6. J/locapughmuuecxkan hpynkyun
Jlorapudmbr.  CpoiictBa  norapudmoB.  JlecsiTuuHble W HATypajdbHBIE  JIOTApU(DMBI.
Jlorapudmuueckas ¢ynkuus, e€ cBoiictBa u rpaduk. Jlorapudmuueckue ypaBHEHHUS.
Jlorapudmuueckue HepaBeHCTBA.
Tema 7. Tpuconomempuueckue ghopmyt
Pannannas wmepa yrma. [loBopoT Toukum BOKpyr Hauana koopauHaT. OrmpexneneHue CUHyca,
KOCHHYCa M TaHT€Hca yrijia. 3HaKd CUHYyca, KOCUHYCa 1
TaHreHca. 3aBUCHUMOCTbh MEXJIy CHHYcOM. KOCMHYCOM M TaHT€HCOM OJHOTO M TOTO € yria.
Tpuronomerpuueckue ToxaecTsa. CUHyC, KOCUHYC U
TaHreHC yriaoB o U —o. @opMynbl cnoxkenus. CUHYC, KOCUHYC U TaHreHC JBOMHOTO yria. CuHyc,
KOCHHYC ¥ TaHT'€HC MOJOBUHHOTO yria. Dopmyisl
npuBeneHud. Cymma U pa3HoCTh cMHYcOB. CymMMa M pa3HOCTh KOCUHYCOB. [Ipon3BeneHrne CuHycoB
Y KOCHHYCOB.
Tema 8. Tpuzonomempuueckue ypagnenus
YpaBHeHHsI COSX = a, sinx = a, tgx = a. TpUTOHOMETpUYECKHE YpPaBHEHHUS, CBOMISIIUECST K
anreOpanvecknuM. OTHOpPOJHBIE M JHHEWHBIE ypaBHEHUS. MeTOonapl 3aMEHbl HEU3BECTHOTO H




pa3IoKEHUsI Ha MHOXKUTEIM. MeToJ OLEHKM JIEBOM M IIPAaBOM 4YacTed TPUTOHOMETPUYECKOIO
ypaBHeHus. CucTeMbl TPUTOHOMETPUUECKUX YPAaBHEHUM. TPUTOHOMETPUYECKUE HEPABEHCTBA.
Iloemopenue

I'eomerpus

Tema 1. Beeoenue

[Ipenmer crepeomeTpun. AKCHOMBI cTepeoMeTprH. HekoTopele ciencTBUs U3 akCuoM

Tema 2. Ilapannenvsnocmo RpAMbIX U RIOCKOCH el

[TapajienpHOCTE IPAMBIX, HNPSAMOM M IUIOCKOCTH. B3auMMHOE pacIoyioKeHHEe ABYX IPSIMBIX B
MPOCTPAHCTBE. YTOJ MEXAy JAByMs mpsaAMmbiMU. [lapamnensHoCTh 1ockocterd. Terpasgp u
napajuieJIenuIe.

Tema 3. IlepnenOuKynapHocms nPAMbIX U RAOCKOCHElL

[IepneHMKYISIPHOCTD IPSAMOM U IIJIOCKOCTH, NEPIEHANKYISAP U HAKIIOHHBIE. YTOJI MEXAY NMPSIMOU
U IUIOCKOCTBIO. /[IByrpanHbiil yros. IleprneHIuKymspHOCT IUIOCKOCTEH. TpEXrpaHHBIA yroul.
MHororpasHsIi yroJ.

Tema 4. Muozozpannuku

[Tonarne mHOrorpannuka. Ilpusma. [lupamuaa. IlpaBriibHbIE MHOTOTPaHHUKH.

Iloemopenue

11 kaace

Tema 1. Tpuconomempuueckue ghynkyuu

[IpeoGpa3oBanus rpa@uKoOB: MapajieIbHBIN MEPEHOC, CHMMETPUSI OTHOCUTENIBHO OCel KOOpAMHAT
Y CUMMETPUS OTHOCUTENILHO Hayana KOOpIUHaT,

CUMMETPHUS OTHOCUTEIFHO MPSIMOM Y = X, pacTshHKEHHE U CXKaTUe BJO0JIb ocel koopanHat. O6iacth
OTpe/ieNieHuss U MHOXKECTBO 3HAYCHHH TpUroHoMeTpuuyeckux (yHKuui. YETHOCTh, HEUETHOCTD,
MIEPUOANYHOCTh TPUrOHOMETpUUecKnX GyHKmi. CBoMcTBa PYHKIINHU y = COSX U €€ TpaduK.
CpoiictBa pynknmm y = sinx u e€ rpaduk. CpoiictBa QpyHKIuu y = tgx u e€ rpaduk. OOpaTHbIC
TPUTOHOMETpHYECKHEe (QYHKIHH.

Tema 2. Ilpouzeoonasn u eé 2eomempuuecKuil cmulci

[Ipenen mnocnenoBatenbHocTH. [lpenen ¢ynkuuu. HenpepsiBHOCTH ¢yHKUMU. OrmnpeneneHue
npou3BoHOM. [IpaBuna auddepenupoanus. [lponsBoanas crenenHor Gynkiuu. [Ipon3BoHbIC
aneMeHTapHbIX QYHKIUH. ['eoMeTpruYecKuii CMBICI TIPOU3BOTHOM.

Tema 3. Ilpumenenue npou3eo00HoIl K UCC/1€006aHUI0 PYHKUUTL

Bospacranne u yObiBanue ¢yHKUMU. Okctpemymbl ¢GyHkiuu. Haubonbliee W HauMeHblee
3HaueHus ¢pyHkuuu. [IpousBoHas BTOPOTO MOPSAKa,

BBINTYKIIOCTh U TOUKH neperuda. [loctpoenue rpadukos pyHKIUH.

Tema 4. llepsoobpaznasn u unmezpan

[lepBooOpa3nas. IlpaBuna HaxoxaeHHs MepBOOOpasHbIX. [LIoImans KpUBOJIMHEHHOW Tpameruu.
Wuterpan u ero BbluMclieHHWE. Bpluucnenue riomaneii (Guryp ¢ MOMOIIBIO HHTErPAjoB.
[Ipumenenne uHTErpanoB s pemieHus ¢uszndeckux 3anad. [Ipocreiimme nuddepeHnranbHbie
ypaBHEHHUSI.

Tema 5. Komounamopuka

TabnuuHoe u rpaduyeckoe mpeAcTaBlIeHUE TaHHBIX. UUCIOBbIE XapaKTEPUCTUKH DPSIIOB JAaHHBIX.
[IpaBuno mnpousBeneHus. Pasmemenus c mnoBropenusimu llepectaHoBku. Pasmemienus 6e3
noBTopeHuil. Couetanus 6e3 moBropenuii u 6mHoM HeroToHa.

Tema 6. dnemenmul meopuu eeposamuocmeil

BepostHocTh cOObITHsA. CnokeHUE BEpOSATHOCTEH. YCJIOBHas BEpOSITHOCTh. HeszaBucUMOCTh
coObITHIA. BepoSTHOCTh MPOU3BEACHUS HE3aBUCHMBIX

coObiTuil. @opmyna bepnysmn.

Tema 7. Komnnekcuwie uucna



Onpenenenrne KOMIIEKCHBIX yncen. ClokKeHre U YMHOKEHHE KOMIUIEKCHBIX 4ucesl. KomIuiekcHo
CONPsLKEHHBIC YUCiIa. MOaylb KOMIIJIEKCHOTO

yyciaa. Onepanuu BbIYUTAHUA U JIeleHMs. ['eoMeTpuueckas HHTEPIIPETalUs KOMIUIEKCHOIO YHCIa.
Tpuronomerpudeckas popma KOMIUIEKCHOTO

qrcaa. YMHOKEHHUE U JIeTICHHE KOMIUIEKCHBIX YHMCEN, 3alCAaHHBIX B TPUTOHOMETPHUECKON (opMme.
®opmyia Myaspa. KBagpaTHoe ypaBHEHHE ¢ KOMIUIEKCHBIM HEU3BECTHBIM.

I'eomerpus

Tema 1. Quaunop, kouyc, wiap

[Tonstue nunuuapa. [hiomane noBepxHocty nuauHapa. [lonstue konyca. Inomans moBepxHOCTH
KoHyca. YceueHHbI kKoHyc. Konmueckue ceuenus. Coepa u map. YpaBHenue chepsl. Bzanmuoe
pacnosioxkenue cdepsl 1 miaockoctu. KacarenpHas miockocts k cepe. [lnomans chepsl.

Tema 2. O6vémbt men

O6beM mnpsMoyrojpHOro mnapauienenunena. O0bembl npsAMOM mpu3Mbl U IIMHApPA. OO0BEMBI
HAKJIOHHOM IpPU3MBbI, MUpaMUIbl U KoHyca. O0beM

mapa u miomaas cpepbl. O0beMbI IAPOBOIO CEIMEHTA, IIapOBOI0 CJI0S U IIapOBOT0 CEKTOPA.
Tema 3. Bekmopul 6 npocmpancmee

[Tonsite BekTopa B mpocTpaHcTBe. Cll0)KeHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. KoMmtanapHble BEKTOPEI.

Tema 4. Memoo koopounam é npocmpancmee. /leusxcenusn

KoopaunaTtsel TOukM M KOOpAMHATHI BekTopa. CKalsipHOE NMPOU3BEIACHHE BEKTOPOB. YpaBHEHHE
wiockoctu. JIpmxenus. [IpeoOpasoBanue nogoous.

Oboowarowee noemopenue. Peuwenue 3aoau

Uucna. Anrebpanueckue BbpakeHus. TexcToBbie 3amaun. Oynkuuu u rpaduku. [leppoodOpaszHasi.
PannonanbHble ypaBHEHHSI M HeEpaBeHCTBA. lppaluoHanbHbIE ypaBHEHUS U HEPABEHCTBA.
[lokazarenbHble ypaBHEHHS M HepaBeHcTBA. Jlorapudmuueckue ypaBHEHHS UM HEPAaBEHCTBA.
TpuronomeTrpruyeckue ypaBHEHHS U HEPAaBEHCTBA. YPAaBHEHUS M HEPABEHCTBA C MOJIYJISMHU.
CucrteMbl ypaBHEHHI U HEPABEHCTB. Y PaBHEHUS U HEPABEHCTBA

¢ mapaMeTrpamu. MeToa KOOpIuHAT U BEKTOPHI B IIpOCTpaHcTBE. B3aumMHoe pacrnosioxkeHne npsaMbIX
U TUIOCKOCTEH B npocTpanctse. [lapamiens-

HOCTb MpPSMBIX U IJIOCcKocTel. [lepneHauKkynspHOCTh HPSIMBIX M IUIOCKOCTeH. MHOTrOrpaHHUKH.
[Tnomanu noBepxHOCTEH M 00BbEMBI MHOTOIpaHHUKOB. Tena Bpamenus. [lnomanyn noBepxHocTe u
00BeMBI T BpalleHus. 3a1a4il HA MHOTOTPaHHUKH, LIWJIUHAP, KOHYC, HIap.

3. TemaTuueckoe NJaHHPOBaHHE C Y4eTOM padoyeil MporpaMMbl BOCIIMTAHUS

MoayJm pado4eii nporpaMMbl BOCIIUTAHMSA .

«IkoabHbId ypok» OTHUM U3 NPUOPUTETHHIX HAMPABICHUI BOCHHUTATEIbHONW pPabOTHI
Bsitckoii ryMaHUTapHOM TMMHA3UM OMpPENENICHO AYXOBHO-HPABCTBEHHOE BOCHUTaHHE. B pamkax
IIKOJIBHOTO YPOKa TyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE PEATTU3YETCS Yepes:

- HCIOJb30BaHHE BOCIHUTATEIbHBIX BO3MOXKHOCTEH COJIEp>KaHUS Y4eOHOro mpeaMera:
JEMOHCTPAIIMI0  MPUMEPOB  OTBETCTBEHHOTO, TIPAXIAAHCKOTO  IOBEAEHUS,  MPOSBICHUS
YeN0BEKOII0US U JOOPOCEPACUHOCTH; TTOI00P COOTBETCTBYIOIIMX TEKCTOB ISl YTSHHUS, 3a7a4 JIs
pelieHus, mpoOIeMHBIX CUTYaIUil 715 00CyXACHHsI B KiIacce;

- TPUBJCYEHUE BHUMAHMS IIKOJBHUKOB K IIEHHOCTHOMY acHEKTy HM3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHU3aIus UX paboThI ¢ MOJIy4aeMOi Ha YpOKe COIMAIbHO 3HAYUMOU HHpOpMAIer —
WHUIMUPOBAHUE €€ OOCYXICHUS, BBICKA3bIBAHUS YYAIIUMHUCS CBOETO MHEHHS IO €€ TOBOY,
BBIPAOOTKHU CBOETO K HEeW OTHOIIICHUS;

- YCTaHOBJICHHE JIOBEPHUTEIIbHBIX OTHOLIEHUN MEXIYy YUYUTEIEM U €ro Yy4eHUKamu,
CHOCOOCTBYIOIIUX TMO3UTHUBHOMY BOCHPHUSITHIO YYallUMUCA TpPEOOBaHUNW M TIPOCHO yUHTENs,
MPUBJICUEHUIO MX BHHMAaHHUS K OOCyXJIaeMoil Ha ypoke WHGPOpMAIUU, AaKTUBU3AIUU HX
MO3HABATENbHOU JIEATEIBHOCTH;



- TOOYXJIeHHE UIKOJFHUKOB COONIOAATh HA YPOKE OOIIEHPUHSATHIE HOPMBI TOBEACHUS,
mpaBwia OOIIEHUS CO CTApIIUMH (YUUTEISIMH) U CBEPCTHHKAMH (IIIKOJIBHUKAMHM), TPUHIIUAIIBI
y4eOHOM TUCIMIUIMHBI U CAMOOPTaHU3AIHH;
PUMEHEHHEHAYPOKEHHTEPAKTUBHBIX(pOpMpadoThIydamxcs,Han0osaee3pHeKTHBHBIXHAPA3HBIXCTY
NeHsX00pa30BaHus;

- BKIIIOYEHHE B YPOK SJIEMEHTOB NPOEKTHO-MUCCIIEIOBATEIBCKONW JEATEIBHOCTH, YTO JIAeT
IIKOJIFHUKAM BO3MOKHOCTh TPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEUICHUS TEOPETHUECKOM
npoOsieMbl, HAaBBIK TCHEPHPOBAaHUS M O(GOPMIECHUS COOCTBEHHBIX HJCH, HABBIK ITyOJIMYHOTO
BBICTYIIJICHUS TIEPE]] ayIMTOPUEH, apryMEHTUPOBAHUS i OTCTAauBAHMSI CBOCH TOUKH 3PEHUSI.

Heab: mproOpereHUe OOYUYAIOMIUMUCS COOTBETCTBYIOIIETO O0a30BBIM I[EHHOCTSIM OITBITA
MOBEJICHHSI, OTIBITa IPUMEHEHHUsI C(POPMUPOBAHHBIX 3HAHWIA W OTHOIICHUI Ha MPaKTHKE (TO €CTh B
MpHOOPETEHUN UMH OITBITA OCYIIECTBICHUS COMATEHO 3HAYMMBIX JIEI).

BocnuTeiBaromuii  MOTEHIIMAN ypOKa pealu3yercss uepe3 Moa00p BOCIHUTHIBAIOIIETO
CONepKaHMs MaTepualia, B OCHOBE KOTOpPOTO JeKaT 0a30- BbIe HAI[MOHAJIBHBIC IIEHHOCTH:
MaTPUOTU3M, COIHAIIbHAS COJNMAAPHOCTD, TPaXKIaHCTBEHHOCTh, CEMbs, TPYA U TBOPYECTBO, HAYKa,
TpaIUIIMOHHBIE POCCUICKIE PEIUTHH, HCKYCCTBO H JIUTEPATypa, IPHPOJIa, YETIOBEUECTBO.

B cpenneit mkose 0a3oBble 1IEHHOCTH (POPMHUPYIOTCS Ha Pa3HbIX IIKOJIBHBIX IpeaMeTax.
Haubonee »ddextuBHOE (DopMupoBaHuEe MaHHBIX [EHHOCTEH MPOUCXOJUT TOCPEICTBOM
MIPUMEHEHHSI YIUTEIEM Ha YPOKE MHTEPAKTHBHBIX (POPM pabOTHI: YPOK-TOCTHHAS, YPOK CEMEWHOTO
YTEHUS, yPOK-MacTepcKas (pe3yabTaToM KOTOPOTO CTAHOBHUTCS CO3JaHUE CEMEWHOTO JIPeBa), ypOK-
OKCKYPCHSI, YPOK-AWUCIYT, MY3BIKAIBHBIA YPOK, YpPOK- KOH(EpEeHIHs, KPYTIBIH CTON, YPOK-
MOTPpY)KEHHE B TEMy, HEJCIH-TIOTPYKeHus1 (Hampumep, «Hemens WHOCTpaHHBIX SI3BIKOBY), YPOK-
nebatbl, ypOKH-IAUCKYCCHH, YPOK-MACTepCKasi, ypPOK TIOTPY)KEHHE B TIOHSTHE, YPOK-pOJIeBasi UTpa,
YpOK-KOH(EpeHIMs, YpPOK-JIIEKIHs, YPOK-TIPAaKTUKYM, HeJIeNls HayKd, MY3eUHbIIl  YpoK,
MHTErpaTUBHBIE 00pa3oBaTENbHbIE OSKCIEIUIMH, OWUOIMOTEUHBI YpOK, MY3€HHBIH YpOK,
TeaTpaJbHBIM YPOK, YPOK-BCTpeUa ¢ MPeICTaBUTEISIMU KYJIbTYPhl U HCKYCCTBA, YPOKU-IKCKYPCHUHU B
Jleniponapk, ypoKHU-KOHIIEPTHI, YPOKU-TIpo(eccuoHanbHble MPOObl, YPOKU- BOJIOHTEPCKHE aKIUH,
YPOKHU-TUCKYCCUU C TIPEICTABUTENISIMUA Pa3HBIX CTPaH.

bazoBas neHHOCTh «ceMbI»PopMUpyeTCsl MPU 00CYKICHUN TaKUX MOHSATHH, Kak JI000Bb U
BEPHOCTb, JOCTATOK, YBaXXEHHE K pOAUTENSIM, 3a- 0OTa O CTapluX M MIAIIIMX, 3a00Ta O
MPOJIOJDKEHUH poja. BocnuraTenbHBI MOTEHLMANT CEMEHHBIX IIEHHOCTEH peanu3yercss uepes
YpOKH, KOTOpbIE MPOBOJAAT POAMUTENH, SIBJIAIOIIMECS CHEHHATUCTaMU B KakoW-mubo cdepe
NeSITeIbHOCTH.
«[laTproTH3M»KAKIIEHHOCTH(OPMUPYETCATPUU3yYEHUUTEM,CBsI3aHHBIXCPoCccuelineeHapo10M,Mano
W POJIMHOM.

Uepes o00cyxJeHHE BOMPOCOB JMYHON M HALMOHAIBHON CBOOOJBI, MOBEpUsS K JIOASIM,
MHCTUTYTaM TOCYJapCTBa W TPaXJaHCKOTO OOIIECTBa, MOHSATHUS CHPABEIMBOCTH, MUJIOCEPAUS,
YeCTU U JOCTOMHCTBA (DOPMUPYETCS IIEHHOCTh «COLUANBbHAS COJIUAPHOCTH.

dopMupoBaHUE «TIPaXJAAHCTBEHHOCTH» TpEIrojaraeT 3HaHUS O IPaBOBOM TOCYAApCTBE,
rpaXXJaHCKOM OOIIecTBe, 3aKOHE W MPaBOMOpPsAKe, CBOOOJE COBECTH U BEPOMCIIOBEIAHUS,
MMOHMUMAaHHE TOTO, YTO YEJIOBEK )KUBET B MOJIUKYIbTYPHOM MHUpE.

@dopMHpOBaHUE 1EJIEYCTPEMICHHOCTH, HAaCTOMYMBOCTU YB@KEHHUS K TPYAY HPOUCXOIUT
Yyepe3 MO3UTHBHOTO OTHOUIEHHS K IOHATUSIM «TBOPYECTBO» M «co3ujaHuey. dopmupoBaHue
Hay4YHOM KapTUHBI MHpa, pa3BUTHE CTPEMJICHUS K UCTUHE, TOHUMaHHe IEHHOCTH 3HAHUH.

ba3oBas 1IeHHOCTb «TpaJMIIMOHHBIE POCCUICKHE PETUTUN» (POPMUPYETCS uepe3 00CyKIeHUe
BOIPOCOB, CBSA3AHHBIX C MPEICTABICHUSIMH O BEpEe, TYXOBHOCTH, PEIUIHMO3HOM >KM3HM 4YEIOBEKa,
LIEHHOCTH PETUTHO3HOI0 MUPOBO33PEHUS, TOJIEPAHTHOCTH.

®opMHpOBaHUE I[IEHHOCTH «HCKYCCTBO W JIUTEpaTypay», IJe 0Oydaromuecss 3HAKOMSTCS C
MOHATUSAMH  «KPAacOTa», «TapMOHMS», <«IyXOBHBI MHUpP 4YeJOBEKa», «HPABCTBEHHBIH BBHIOOPY,
«CMBICH KU3HNY, «ICTETUUYECKOE Pa3BUTHEY.

dopMHpoBaHUE TPEACTaBICHUs 00yJaronxcss 00 HBOJIOLUM, POJHON 3emile, 3all0BEIHOM
pUpoJe, ITaHeTe 3eMII.



[lonnmanue mMupa BO BCEM MHUpPE, 3HAKOMCTBO C MHOTO0Opa3WeM KyJIbTyp M HapoJOB,
paccMOTpeHHE Iporpecca YelOBEYeCTBa, IOJYyYEHHWE NPEACTABICHUS O MEXIYHApOIHOM
COTPYIHUYECTBE.

«KimroueBble Je1a» — 3TO TIJIaBHBIE TPAAMLIMOHHBIE OOIICIIKOJBHBIC Jena. TpanuioHHbIe
OOIICHIIKONBHBIE TPA3AHUKH — EKErOJHO TPOBOAMMBIE TBOPYECKHE JIeNla, CBSI3aHHBIE CO
3HAaYUMbIMU JIA IICTGfI H 1rneaaroroB 3HaMCHaTCIIbHbIMU JaTaMMU. TpaIlI/IIII/IOHHI)IG 06HICIHKOJIBHBI€
CO6I)ITI/I$I — CKCroAHO MNPOBOJUMBIC [€JIa, HC ABJAIOMIHMECA Mpa3aHHUKaMH, HO OIPCACIIAIOIINC
aTMocgepy MIKOJIBHOrO cooOmiecTBa. 3amuTa 4YeCcTH IIKOJBI B KOHKYpCaX, COpPEBHOBaHUSX,
OJIUMITHAIAX.

«IIpodopuentauus» CoBMecTHAs JEATEIBHOCTh IEIAroroB W  MIKOJBHHUKOB  TIO
HampaBJiICHUIO «IpodopueHTanus» BKIOYaeT B ce0S MPOQEecCHOHATBHOE IPOCBEIICHUE
IIKOJIbHUKOB. 33}13‘13 COBMECTHOM JACATCIBbHOCTH II€aarora u pe6eHKa — IIOATOTOBUTH HIKOJIbHUKA K
OCO3HAaHHOMY BBIOOpPY cBoed Oynymied mpodeccuoHalibHOW — nestenbHOCTH.  Co3maBas
po(OpHEHTALIMOHHO3HAYNMbIE npo0OsieMHbIE CHUTYyalluu, regaror aKTyaIU3UupyeT
npodeCCHOHANIBHOE  CaMOONpeneeHne OOYyJaronIuXcsi, TO3WUTUBHBIA B3TJsA Ha TpPyd B
IMOCTUHAYCTPUAJIBHOM Mupe, OXBaTI)IBaIOHII/If/'I HE TOJIBKO HpO(l)eCCI/IOHaJ'II)HyI-O, HO n
BHENPO(ECCHOHATBHYIO COCTABIISIONINE TAKOH eI TETHHOCTH.

Bri6pannsie u3 monyns «lllkonbubiit ypok», «Kintouessie nenay, «IIpodopuenranusy» nenu u
3aJ]a9u OTHOCATCS K pasjeniaM pabodeil mporpaMMBbl 10 MaTeMaTHKE.

10 kaace
Koua-Bo | XapakTepuCTHKAa OCHOBHBIX BUIOB JAeSITEIbHOCTH
Ne ypoka Tema ypoka
4acoB YUeHHKa
Agreopa 7 — 9 kaaccoB (mopropenue) (4 4)
1-2 MmuoxecTBa 2 TloHuMaTh CMBICI 3anKCel, UCTIONB3YIOIIUX KBAHTOPHI
OOIITHOCTH U CYIIECTBOBAHMS
Jloruka CrtpouThs OTpHUIIaHHE TPET0KEHHOTO BBICKA3bIBAHUS.
Haxogute MHOXECTBO WCTHHHOCTH TMPEMJIOKEHHS C
TepeMEHHOM.
OnpoBeprath  JOXKXHOE  YTBEPXKAEHUE,  MPUBOIS
KOHTPIIPUMED. Wcnonr3oBath TEPMUHBI
3-4 2 «HEOO0XOIUMO» U «JIOCTATOTHOY.
dopMynHpoBaTh  TEOpEeMy, OOpaTHYIO  JTaHHOW,
MIPOTHBOIOIOKHYTO TAHHOM; TEOpeMmy,

MIPOTHBOITOJIOKHYIO OOpaTHOM.
I[loHumaTh, B YeM COCTOMT CYTh JOKAa3aTelbCTBA
«METOJIa OT IPOTUBHOTO»

Bgenenue (54)

5 [Ipenmer crepeomerpum. 1
AKCHOMBI CTEPEOMETPHUH.

Hexkotopsie cnencteus u3 1
aKCHOM.

6

Pemenune 3agay Ha 3
MIPUMEHEHNE aKCHOM
CTEpEOMETPHH U UX
CJIEICTBUH

7-9

MapajuienbHOCTh NPAMBIX U IIOCKOCTEH (194)

[apannensHble IpsSMbIe B 1
10 MIPOCTPAHCTBE.
[NapannensHOCTH Tpex
MPSIMBIX

11 [TapannensHOCTH IpsIMON U 1
MJIOCKOCTH

12-14 Pemenue 3amau Ha 3




nmapajijieJIbHOCTb HpHMOﬁ u
TIJTTIOCKOCTH.

15 CkpenmBaronyecs npsiMbie 1
VYTaBl ¢ coHanpaBICHHBIMU 1
16 CTOpOHAMU. YTOJI MEXIY
MIPSAMBIMH.
17-18 Pewrenue 3anau. 2
Kontpoannas padora Ne 1 1
1o TeMe «AKCHOMBI
19 crepeomeTpun. Bzaumnoe
pacioJio;KeHue NpAMou 1
TJIOCKOCTHD)
ITapannenbHble MIOCKOCTH. 1
20 CBoiicTBa MapaienbHbIX
IIJIOCKOCTEH.
ITapannenbHble MIOCKOCTH. 1
21 CaoiicTBa mapamieabHbIX
IIJIOCKOCTEH.
22-23 Terpasap. [Napamienenumnes. 2
24-25 3a11aq1/1vHa MTOCTPOEHHE 2
CCUCHNU
26 Pemenwne 3anau. 1
Kontpoannas padora Ne2 1
27 no teme «IlapanieabHoCTH
IVIOCKOCTEH»
Jenumoctsb unces (15 yacos)
ITonarue nenumocTu. IlpumeHsATh  CBOWCTBA  CyMMBI, pPa3HOCTH U
28-29 JenuMocTh CyMMBI 1 2 MIPOU3BEACHUS YUCE PU PEIICHUHN 3a/1aY.
MIPOM3BEICHUS Haxoautb ocTtaTKu OT JefeHus pa3INdHbIX YHCIOBBIX
30-31 JleneHue ¢ 0CTaTKOM 2 BBIp@XEHNH (B YaCTHOCTH, CTENEHel) Ha HaTypajIbHbBIE
IIpuzHaku genumocTu yucha.
Jloka3pIBaTh CBOMCTBA JCIMMOCTH Ha 3 M Ha 9.
32.33 2 JleMoHCTpHpOBaTh MPUMEHEHUE TTPU3HAKOB U CBOMCTB
i JIETMMOCTH TIPY PELICHUH 3a]1aY.
OOBACHATH CMBICH TIOHSTHS «CpPaBHEHHE» M TEOPH
CpaBHEHUU
CpaBHenus [IpuBomuTs,  TpUMEpPHI  MPUMEHEHHS  CBOWCTB
34-35 2 CpaBHEHHUH IPH PEIICHUH 3a1a4 Ha JCTUMOCTh
36-37 Pemenue ypaBHeHuit B 2 Hcnonb3oBaTh MNpU pEHICHHM 3a1ad HU3YYCHHbIC
LIEbIX YHCIAX CrocoOBl peIlieHrs] ypaBHEHWH TEpBOM W BTOPOM
38 Pemenue 3agad mo Teme 1 CTEIeH! C ABYMS HEU3BECTHBIMH B IIENIBIX YHCIIAX
«JlemMMOCTh YnCe»
Kounrpoabhas padora KoHTponbHO - OLleHOYHAs NEATENBHOCTD
39 Ne3mo Teme «/leumocts 1

quceJn

MHoroujieHbl. AJireOpanyeckue ypapHeHus (22 u

aca)

MHoOro4aeHsI OT OJHOTI'O

BrimonassaTs ACJICHHUC  YTOJIKOM (I/IJ'II/I Io CXEME

40-42 2

TIEPEMEHHOT 0 I'opuepa) MHOrowieHa. PackiaapiBaTh MHOTOWIEH Ha
42 Cxema I'opnepa 1 MHOXKHTEIH.

43-44 Mmuorouren P(x) u ero 5 OneHuBaTh YMCIO KOPHEH WENOoro anredpanyeckoro
kopenb. Teopema besy ypaBHEHHUs (HE BbIIIE UETBEPTON CTEIEHN).

45-46 AnreOGpanyeckoe ypaBHEHHE. » Omnpenensate KpaTHOCTb KOpHEH MHOrowieHa (He
CniencrBus u3 TeopeMbl besy BBIIIIE YETBEPTOH CTENEHN).

47-48 Pemrenue anrebpandeckux 5 Hcnonb3oBaTh yMeHUE JAEIUTH MHOTOWICHB  C
ypaBHEHHI! PasoKeHneM Ha OCTaTKOM  JuIi  BBIAENIGHHS  LeJI0i  yacTu




MHOXKHUTEIN anredOpanyvecKoi qpoou.
49 J1enuMoCThb IBYWIEHOB X 1 [lpuMeHsTh pa3nUyHbIE MPUEMBl PELICHUS IEeNbIX
+a" Ha Xta anreOpanvecKnx ypaBHEHHH (HE BBIIIE YETBEPTOH
50-51 Cummerpudeckue ) CTENEeHN): MOAOOp WENbIX KOpHEH; paszloKeHHe Ha
MHOTOUJICHBI MHOKUTETH  (BKJIIOYash METON  HEeOoNpeleNeHHbIX
MHOTrO4YWIeHbI OT HECKOJIBKUX KO3((PHUITUCHTOB); MOHIKEHUE CTCIEHH; IMOJICTaHOBKA
52-53 epeMEHHBIX 2 (3aMeHa mepeMeHHOM).
(DopMyJH)I COKpAIIEHHOI O HaXO,HI/ITI) YHCJIOBBIC IIPOMEXKYTKH, COACPIKAIINC
54-55 YMHOMKEHHS JUIS CTApIIAX 2 KOPHHU aredpanveckux ypaBHEHUH.
cremneneii. burom HeroToHA CoueraTey TOYHBIE W TPHONMKEHHBIE METOIBI IS
56-57 CHCTeMb! ypaBHEHHUI 2 pelIeHns BOIPOCOB O 4YHCIE KOpHeW ypaBHeHHUs (Ha
Pemenue 3a1a4 no reme OTPE3KE).
«MHOTrOWIEHLL IIpuMeHsATE pasiu4HbIE CBOMCTBA PELICHUS CUCTEM
AJtreGpanteckue ypaBHSHI/n?I, COZIepKaIllMX YpaBHEHHUsI CTEIICHU BHIIIE
ypaBHEHHS BTOPOM, JUISl pelieHns 3a1ad.
Bo3Boguth BywieH B HaTypallbHYI0 CTEIEHb.
[onb3ysice  TpeyrompHukoM Ilackansi, HaXoIUTh
58 1 OMHOMUATBHBIE KO QHUITUEHTEHI.
Pemath TeKCTOBBIE 3aJ]a4l C MOMOIIBIO COCTABIICHHS
YpaBHEHUH, WMHTEPIPETHPYS PE3YNIbTAaT C YYEeTOM
OrpaHUYCHH YCIIOBHS 33191
Koutpoabnas padora Ned KoHTpOIBHO - OlleHOYHAas 1eITEbHOCTh
59 no teme « MHOTro4JieHblL. 1
Anredopanveckue
YPaBHeHUS»
IeprneHIMKYAAPHOCTD NPAMBIX B I10ockocTei (20)
[MepnieHOUKYISIpHBIE IPSIMBIC 1
B ITPOCTPAHCTBE.
60 [apaienbHbIe MPAMBIE,
MEpIICHTUKYISIPHBIC K
MJIOCKOCTH
[Ipuznax 1
61 MEPICHTUKYIISIPHOCTH
MPSIMON U TJIOCKOCTH.
Teopema o mpsMOiA, 1
62 MEPIICHTUKYIISIPHOMN K
MJIOCKOCTH.
Pemenuve 3amad Ha 3
63 MIEePIICHANKYIIPHOCTD
NpPsSIMOM ¥ MJIOCKOCTH.
PaccrosiHre OT TOUKH 110 1
64 mockoctu. Teopema o Tpex
MepIeHUKYIIpax
65 Yron Mexy npsmMon u 1
MJIOCKOCTBIO.
Perrenuie 3anau Ha 4
MPUMEHEHUE TEOPEMBI O
66-69 Tpex MepHeHIuKyIsIpax, Ha
Yroa MKy TPSIMOU U
IJIOCKOCTBIO.
70 JByrpaHHsbIil yroi. 1
[Ipu3znak 1
71 MEPIEHANKYIISIPHOCTH JBYX
IIJIOCKOCTEMN.




7273 [IpssmoyTronpHBIH 2
napajuienenunes
[epnieH AUKYASIPHOCTD 1

74 MIPSIMBIX U TJIOCKOCTEH.
Pemenue 3anau.

75 Pemenue 3anau. 1
KonTpoabHas padora NeS 1

76 1o TeMe
«IlepneHaANKYJISIPHOCTD
NPSIMBIX U IJIOCKOCTEi»

CreneHsb ¢ AeiicTBUTENbHBIM NoKa3aTeaeM (14 4)

77-78 JlelicTBUTENbHBIE YKCTIa 2 Haxomuts CyMMy  OCCKOHEUHO  yObIBaroIiei

79-80 BeckoneuHo yoObIBatomas 9 reoOMETPUYECKON MPOTrPECCUH. ITepeBoauTh
reoMeTpuiecKast MPorpeccHst OECKOHEUHYIO TIEPUOANYECKYIO JpoOb B

81-84 ApudmeTnueckuii KOpeHb 4 OOBIKHOBEHHYIO POOb.

HaTypaJIbHOM CTENEHU IIpuBomuTs  mpuMepsl  (maBaTh  OMpEAETICHHE)

Crenens ¢ palMoOHaAILHBIM U apu(pMETHUECKUX KOPHEH HATypaIbHON CTEIICHH.

HeﬁCTBHTeHBHBIM TlosicusaTs Ha IMpuMeEpax IMOHATUC CTCIICHU C JIFOOBIM

[IOKA3aTEISIMA JIGCTBUTEIHLHBIM ITOKA3aTEIIEM.
IIpuMensaTe mnpaBuna JEUCTBUH C  pajuKallaMu,
BBIDQKEHHSIMH CO CTENEHSIMU C palHOHAJIbHBIM
MoKa3aTeneM (JTF00BIM eHCTBUTENFHBIM ITOKA3aTENEM )
TIPY BBIYHCIICHUSIX M TPe00pa30BaHUAX BBIPAKECHHH.

85-88 4 Jloka3plBaTh  TOXAECTBA, COMAEpXKAlHe KOPEHb

HATypaJIbHOW CTeNeHW W CTEMeHW C  JF0OBIM
JIEICTBUTENBHBIM MTOKa3aTeNeM, TPUMEHSS pa3IHIHbIe
CIIOCOOBI.
[IpumenaTs yMeHUs! TpeoOpa3OBbIBATh BBHIPAKEHUS U
JIOKa3bIBaTh  TOXJAECTBA TPH  pElNIeHWH  3a1ad
MTOBBIIIEHHON CJI0KHOCTH

KonTposbHas padora Ne6 KoHTponpHO - oLieHOYHAs AESITENbHOCTh

89 no Teme «Crenens ¢ 1
JeficCTBUTEIbHBIM
nokasarejaem»
Crenennas ¢pyukius (19 4)

90-92 Crenennas pyHKIus, eé 3 ITo rpadukam creneHHBIX GyHKIHKA (B 3aBHCHMOCTH
CBOICTBA U TpaduK OT TIOKa3aTeNsl CTelEeHH) OMHCHIBATh HMX CBOWCTBA
Bzanmno-o0paTHBIE (MOHOTOHHOCTb, OrPaHUYEHHOCTb, YETHOCTb,

93-94 dbysaxun. CrnoxHas 2 HEYETHOCTB).

(dhyHKIHIS Crpouth cxemaTnyecku rpauk cTeneHHoW (QyHKuUn

95 HpoOHo-nrHelHAsS HYHKITHSL 1 B 3aBUCHUMOCTH OT IIPUHAJIEKHOCTA IIOKa3aTEIS
CTeNeH! (B aHAIMTUYECKOH 3aIFCH PpacCMaTPUBAEMOM

PaBHOCWIBHBIE YpaBHEHUA U (IJYHKLII/II/I) K OOHOMY M3 pacCMaTpHUBAEMbIX YHCJIOBBIX

96-98 HepaBeHCTBa 3 MHOXECTB (IIpH  TIOKa3aTelsX, MPUHAIeKAIINX
MHOECTBY IENTBIX quce, pu TMOOBIX

UppanmoHabHbIe JIEACTBUTENBHBIX TIOKA3aTeNsiX) W IePEedHcIsaTh &

99-102 | ypaBHEHuUs 4 CBOHCTBa.

Onpenensite, ABisieTcs 1 (GYHKIUS 0OpaTHOM.
UpparoHanbHble Crpouts rpaduk CcIOXKHOW (PyHKIMH, ApPOOHO-
103-105 | nepaBencTBa 3 paIroHaNBHON (PYHKIIUHU 3JIeMEHTapPHBIMH METOIaMHU.
[IpuBomUTH  TIpUMEPHI  CTEMEHHBIX  (QPYHKIUN
Pemrenye 3a1a4 o TemMe (3a71aHHBIX C TIOMOIIBIO (QopMyabl WM Tpaduka),
106 «CrenenHas pyHKIH 1 o0nafaouMx 3aJaHHBIMH CBOWCTBaMHU (HampuMmep,
OIPaHUYEHHOCTH). Pa3bscusare CMBICT
PeliieHie 3a1a4 110 TeMe NEPEUUCICHHBIX CBOMCTB. AHAJIM3UPOBATH MOBEICHHUE
107 «CrenenHas QyHKIHD 1 (GYHKIIMM ~ HA  pa3iM4YHBIX  ydYacTKax  o0JiacTu
OIIpEIeTICHNs, CPaBHHMBAaTh CKOPOCTH BO3PaCTaHMS




(yowiBanus) ¢ynkuun. OopMynupoBaTh ONpeneIeHHs
MIEPEYUCIICHHBIX CBOMCTB.

PacriosnaBaTth ~ paBHOCHIIBHBIE  TpeoOpa30BaHUs,
npeoOpa3oBaHus, TPUBOAAIIME K  YPaBHECHUIO-
CJIEACTBUIO

Pewats npocTenme HAppaLMOHAJIBHBIE,

UppalroHaNbHbIe HEPABEHCTBA U UX CUCTEMBI.
PacnosnaBate rpadpku W CTPOUTH  TpaduKH
CTEMEHHBIX (QYHKIUH, UCTIONB3YS TrpadoroCTPOUTENH,
U3y4yaTb CBOMCTBA (DYHKILHUI 110 UX rpaduKaM.
DopMyJIMpOBaTh THIIOTE3bl O KOJHWYECTBE KOPHEU
YpaBHEHUH, CONEpKAIMX CTEHeHHble (YHKIHU, |
MPOBEPSITH UX.

BrimonHsaTe mpeoOpa3zoBaHusi Tpa@HUKOB CTETEHHBIX
(GyHKUMA: TapalUleNbHBIH  MEPEeHOC, pacTshKeHHe
(cxaTue) BIONBb OCH OpAHWHAT (TMOcTpoeHue rpadukoB
C MOIyNsMH, TIOCTpOeHHe rpadukoB oOpaTHOH
GbyHKIUN).

[MpumensTh cBoiicTBa cTeleHHONM (QyHKIMU TIpH
pEIIeHNU TPUKIQJHBIX 33/1a4 ¥ 33ja4 TOBBIIICHHON
CIIO)KHOCTH

KonTtpoasnas padora Ne7

KOHTpOJIBHO - OI€CHOYHas JCATCIbHOCTD

108 no teMme «CteneHHast 1
byHkuusm»
Muororpannuku (12)
109 [TonsiTe MHOTOTpaHHUKA. 1
Teopema Diinepa.
[Tpusma. 3
110-112 | Ipwusma. [Tnomans
MTOBEPXHOCTH MTPU3MBL
113 IMupamua. 1
114 [IpaBwipHas THpaMuaa. 1
Pemrenwue 3anau mo teme 2
115-116
«ITupamuar.
117 YceueHHass TUpaMAIA. 1
CumMMeTpus B IPOCTPAHCTBE. 1
IToHsiTHE TPaBUIIBHOTO
118 MHOTOTpaHHHKA. DIEMEHTHI
CUMMETPHH TTPaBUITBHBIX
MHOTOTPaHHHKOB.
KonTtpoabnas padora Ne 8 1
119 no TemMe
«MHOrorpaHHUKW
IMoka3zarenbHasa pynkuus (14 1)
[okazatenpHas GyHKIHS, €€ ITo rpadukam nmokazaTenbHON QYHKIIUU OIUCHIBATH €€
120-121 | cBoiicTBa U TpaduK 2 CBOIicTBa (MOHOTOHHOCTD, OTPAHHYEHHOCTb ).
[IpuBomUTH TpHUMEPHI  IMOKA3aTENBbHOW  (QYHKIUHU
199-124 [loka3zaTenpHbIC ypaBHEHUS 3 (3amaHHOM C TOMOLIBIO q)ovaym,I wi Tpaduka),
oOmanaromield 3aJaHHBIMH CBOMCTBaMH (Hampumep,
125-197 I[TokasarenbHbIE HEPABEHCTBA 3 OTPaHUYEHHOCTH). PazpscuaTh CMBICIT
TIEPEYHNCIICHHBIX CBOICTB.
CucTeMBbl IOKa3aTENbHBIX AHnanu3upoBaTh NoOBeAeHUE (QYHKIMI Ha Pa3MYHBIX
128-130 ypaBHeHHf/i Y HEPABEHCTB 3 y4JacTKax obtactu onpeaeiacHusl, CpaBHUBATh
CKOpocTH  BospacTaHust  (yObIBaHHS)  (DYHKIHH.
Pemienue 3ajJa4 1o TeMe (DOpMyJ'II/IpOBaTL OIpCaACIICHUA NEPCUYNCIICHHBIX
131-132 | «Iloka3arenbHas GpyHKIUD 2 CBOWCTB.

Pemate HpOCTefIHJI/IC IIOKAa3aTC/IbHBIC YPABHCHUS,




HEPABEHCTBA U UX CUCTEMBI.

Pemate  mokasaTelbHbIE — YpPAaBHEHUS — MeETOJaMU
pa3ioKeHHss Ha MHOXKHTEIH, CIIOCOOOM 3aMEHEI
HEU3BECTHOTO, C UCIOJIb30BAHUEM CBOMCTB ()YyHKLWU;
peuiath ypaBHEHUs, CBOIAIIUECS K KBaJApPaTHBIM,
UPPALMOHAIBHBIM.

Pemate  mokazaTenbHbIE  ypAaBHEHHs, IIPUMEHSA
pas3IMYHbIE METOJBI.

PacnosnaBate rpaduku W CTpOUTH  Tpaduk

MOKa3aTeNbHON ¢byHKUINY, UCTIONB3YS
rpaorocTpouTeNn, U3y4aTh CBOMCTBA (YHKUIUH IO
rpadukam.

DopMyJIMpOBaTh THIIOTE3bl O KOJHWYECTBE KOPHEU
ypaBHEHUH, cofepiKalluX MOKa3aTelnbHYI0 (QYHKIHIO,
Y TIPOBEPSATH HX.

BrimonusaTs ipeodpazoBaHus rpaduka Moka3aTenbHON
(GyHKIMU: TapaJUIeNbHBIA  MEPEHOC, pPAaCTsHKEHHE
(cxaTue) BIONBb OCH OpAHWHAT (TMOcTpoeHue rpadukoB
C MOXIyNmsMH, TMOCTpoeHHe Tpaduka oOpaTHOM
(DYHKITHH).

[MpumensiTh cBOICTBa TOKa3aTeNbHON (QYHKIHMU IpH
pelIeHNH TIPUKIATHBIX 3a7a4 M 3a]a4 TOBBIIMIEHHON
CJIOKHOCTH

133

KonTpoabnas padora Ne9
no teme «IlokazareabHasi
byHkmum»

KOHTpOJIBHO - OI€CHOYHas ACATCIbHOCTD

Jlorapupmuyeckas pyuxmus (19 u)

134-135 | Jlorapudmsr BoInOIHATH MPOCTEUIITHE peodpa3oBaHus

Jorapu(MUIECKUX BBIPAKEHHH C HCIOIB30BAaHUEM

136-137 | CeoiicTBa Jorapudmon CBOICTB JOorapu(MoB, ¢ TOMOIIBIO (hOPMYTT TIepexoa.

JlecATUYHBIE U HATYpPaIbHEIE ITo rpaduky morapudmuyeckoii (yHKIIMH OMUCHIBATH

138-140 | norapudmer. Dopmyna e¢ cBoiicTBa (MOHOTOHHOCTb, OIPaHMYEHHOCTH).

nepexoza [IpuBOomUTh TpUMEpPHI JTOTAPHU(PMHUYECKOH (QYHKINN

141-142 Jlorapupmuueckas GpyHKIHS, (3amamHOW C momompio (opMmynsl Wi rpaduka),

eé cBoiicTBa 1 rpadux obOnamaromme 3aJaHHBIMH CBOMCTBAMH (HampuMep,

143-146 Jlorapudmudeckue OIPaHUYEHHOCTH). Pa3psacuste CMBICTI
ypaBHEHHUS NIEPEYUCICHHBIX CBOICTB.

147-149 Jlorapudmudeckue Pemate mpocreiimue norapudpmMuyueckue ypaBHEHUS,

) HEPABEHCTBA norapuMUYeCKue HEPaBEHCTBA M HMX CHCTEMBI.

Pemienne 3a1a4 110 TeMe Pemwate norapudmudeckre ypaBHEHHs pPa3IHMYHBIMU

«JIorapudmudeckas MeToamu.

DyHKLII PacrosnaBate  rpagukum M CTpouTh  Tpaduk
norapuMUIecKoit (dhyHKIIHIH, WCIIONB3YA
rpadonoCTpOnTENH, U3ydaTh CBOICTBA (PYHKIUHU TIO
rpadukaM, GOpMyIHpPOBATH THUIMOTE3BI O KOIUYECTBE
KOpHEW ypaBHEHHH, COAEpKaIIUX JIOTapU(PMHUUYECKYIO
¢yHKUMIO, W  OmpoBepratb  HMX.  BBINONHATH

150-151 npeoOpa3oBaHus rpaduka norapu(hMUIEeCKOl
(GyHKUMU: TapajuleNbHBIH  NEPEHOC, pPacTsDKEHHe
(cxkaTue) BIOMb OcH OpauHAT (TTOCTpOeHUE TpaduKoB
C MOIYyJsIMHM, TIOCTpoeHHE TrpadukoB oOpaTHON
GyHKIUN).
[IpumensTs cBoicTBa Jorapupmuyecko (QyHKIUN
Opd  pelIeHHMH [OPUKIagHBIX  3aJad M 3a1ad
TOBBIILIEHHON CJIOXHOCTHU

152 KonTpoannas padora Nel0 KoHTponbeHO - olleHOYHAs 1eATENBHOCTD

o TeMe




«Jlorapupmuueckas

bynkuusm»
Tpuronomerpnyeckne ¢popmy.anl (28 1)
153 Panunannas mepa yria 1 IlepeBoguth TpagycHyro Mepy B paJuaHHyl0 U
154-155 [ToBopoT BoKpyT Havasa 5 obpato. Haxomutpe Ha OKPY)KHOCTH  IOJIOXKEHUE
KOOpAMHAT TOYKH, COOTBETCTBYIOIIEH JaHHOMY
156-157 | Onpenenenne cunyca, 5 AciicTBUTEbHOMY HHCAY.
KOCHHYCa M TaHTeHca yIia Haxomute 3Haku 3HayeHWH CHHYca, KOCHHYca,
158 3HaKM cuHyca, KOCUHYyca U 1 TaHrcHca.
TaHTenca BrISBIATH 3aBUCHMOCTh MEXAY CHHYCOM, KOCUHYCOM,
3aBHCHMOCTH MEXKTY TAHTeHCOM OJHOTO W TOro e yrna. IlpumeHsTh
159-160 | CHHYCOM, KOCHHYCOM 1 ) JTaHHBIE 3aBUCUMOCTH IS IOKA3aTeNbCTBA TOXK/ECTBA,
TAHT'€HCOM OJIHOT'O U TOTI'O K€ B YaCTHOCTHU Ha ONPCACICHHBIX MHOXCCTBaX.
yria [MpumMensiTh Tpu TpeoOpa30BaHUAX M BBIYMCICHUSX
161-162 T pUrOHOMETPHYECKHE ) (GhopMyNbl  CBSI3U  TPUTOHOMETPUYECKHX — (QYHKITHHA
TOXKIECTBA yIJIOB O W —0, (OPMYNIBI CIOXKEHUs, (OPMYIIbI
163 CuHyc, KOCHHYC M TaHT€HC 1 JBOWHBIX WM  TOJOBUHHBIX  YIJIOB,  (OPMYJIBI
YIJIOB O ¥ -0, npuBeneHus], (OpMyIBl CYMMBI M Pa3HOCTH CHHYCOB,
164-166 | Dopmysbl cilokeHus 3 CYMMBI H Ppa3HOCTH KOCHHYCOB, IPOW3BEIECHHUS
CuHYC, KOCHHYC M TAHTEHC CHHYCOB M KOCHHYCOB.
167 JBOHHOrO yriia 1 Jloka3plBaTh  TOXJECTBA, MPHUMEHSS  pa3InyHbIC
il IR L e
JIBOWHOTO yTria :
169170 CHHYC, KOCHHYC 1 TAHTCHC ) Eﬁgl;ggz; I/II'IpI/IKJIaZIHBIX 3aJa4 W 3a7a4 MOBBIIIEHHON
IIOJIOBUHHOI'O yIJIa
171-172 | ®opmyinbl IpUBEACHUS 2
CyMMa 1 pa3HOCTb CHHYCOB.
173-174 | Cymma 1 pa3HOCTb 2
KOCHHYCOB
175-176 IIpousBeneHne CHHYCOB U 2
KOCHHYCOB
Pemenne 3agad o teme
177-178 | «TpuroHoMeTprUecKue 2
(hopmMyIBDY
Koutpoabnasi pa6ora Nell
179 110 Teme 1
«Tpuronomerpuyeckue
dopmysbn
Tpuronomerpuveckue ypapueHus (24 4)
180-182 | VpaBHeHue COSX =a 3 Haxogute  apkcuHyC, apKKOCHHYC, apKTaHTEHC
183-185 | VpaBuenue SinxX =a 3 JEUCTBUTENBHOIO 4YHCa, TIPaMOTHO (QOpMyIHpYs
186-188 | VYpaBHenwme tg X =a 3 OIIpeneNeHne.
TpI/IFOHOMeTpI/I‘IGCKI/Ie HpI/IMCHHTL CBOICTBa ApKCHUHYCa, apKKOCHUHYCAQ,
189-192 YpaBHEHHUA, CBOIAIIHUECS K 4 APKTAHTCHCA ‘II/ICI{a. HpHMteHTB (I)Opl\./IYJ'ILI I
anreﬁpanquKHM. HaX0XACHUs KOpHEH yYpaBHCHHUHU COSX =4, SINX = 4, th
OpHOpOIHBIE YpaBHEHUS =a.
MeTo/p! 3aMeHbI Pemate TpuroHoMerpuuecKre ypaBHEHHs: JHMHEHHbIC
HEU3BECTHOI'O U PA3IIOKEHUS OTHOCUTCIIBHO CHHYC4, KOCHMHYCAa, TaHI'CHCA YTJia
Ha MHOXUTEIIH. MCTOI[ (LII/ICJ'Ia), CBOAAINUECA K KBaJApaTHBIM W JApPYIrUM
193-196 | oreHKH JEBOI U TIPaBOI 4 anreOpanvyecKMM  ypaBHEHUSAM  [OCJE€  3aMEHbI
yacreil HEU3BECTHOT O, CBOJAIIMECS K  MpocTeHIInM
TPUTOHOMETPUUECKUX TPUTOHOMCTPUICCKUM YpaBHCHUAM II0CJIE
ypaBHeHHMi Pa3N0XKEHNUS Ha MHOXKHUTENH.
197-198 | Cucrtemsr 2 Pemate opHOpoaHble (IEpBOHl M BTOPOH CTEMEHH)




TPUTOHOMETPHYECKUX YpaBHEHUS OTHOCHTEIBHO CHHyCa M KOCHHYcCa, a
ypaBHEHUH TaKKe CBOJIIMECS K OOHOPOIHBIM ypPaBHEHUSIM.
199-200 Tpuronomerpuueckue 5 Hcnonp3oBaTh  METOA  BCHOMOTraTEIBHOIO  YIJIa.
HEpaBEHCTBA [IpuMeHsTH METOA MpenBaAPUTENBHOIN OLIEHKH JIEBOW U
Pemenue 3amay no reme [IpaBOM 4YacTed YypaBHEHUA. YMETb IIPUMEHATH
«TpuroHomerpuveckue HECKOJIKO METOJIOB TPH PEIICHUH YPaBHEHHUSL.
ypaBHEHUS Pemath HECIOXKHBIE CHUCTEMBI TPUTOHOMETPHYECKHX
YpaBHEHUH.
201-202 5 Pemiate  TpuroHOMeTpHYeCKHE  HEpaBEHCTBA  C
i MIOMOIIBIO SAMHUYHOH OKPYKHOCTH.
[TpuMeHAT, Bce H3Y4YEHHBIE CBOWCTBA M CIIOCOOBI
pelieHHsT ~ TPUTOHOMETPHYECKHX  ypaBHEHUH |
HEPaBEHCTB NPHU PElICHUH MPHUKIAIHBIX 33734 U 33724
MOBBIIIEHHOM CII0KHOCTH
KonTposnnas padora Nel? KoHTponwsHO - omieHOYHAS ASSITENEHOCTh

203 1o TeMe 1
«Tpuronomerpuyieckue
YPaBHEHUS»

HTorosoe noropenue (14)
204 HroroBasi KOHTpOIbLHAS 1 KonTponeHO - olleHOYHAas eI TENFHOCTD
padora B popme EI'D
11 kmace
Ne ypoka Koxa-Bo | XapakTepuCTHKAa OCHOBHBIX BUJOB JeATEIbLHOCTH
Tema ypoka
4acoB YUeHHKa
Tpuronomerpuueckue pyaxkmnuu (19 u)

1-3 O0nacTh onpeaeacHUs 1 3 ITo rpadukam QyHKIHI OMUCHIBATH HX CBOWCTBA
MHOKECTBO 3HaYCHUU (MOHOTOHHOCTB, OTPAaHUYEHHOCTH, YETHOCTb,
TPUTOHOMETPHUIECKUX HEYETHOCTh, IEPHOANIHOCTB ).
dhyHKIII [IpuBomuTh prMeps! QYHKIHI (3aJaHHBIX C

4-6 YeTrHOCTh, HEYETHOCTD, 3 MTOMOTIBI0 (pOpMYITBI FTH Tpadrka), 001aJaI0IIIX
MIEPUOANIHOCTH 3aIaHHBIMU CBOWCTBAMH (HAIpUMep,
TPUTOHOMETPHUIECKUX OIpaHUYEHHOCTH). Pa3bsCHATE cMBbICH
¢byHKIUMI IIEPEYUCIECHHBIX CBOMICTB.

7-9 CBoHCTBO (DyHKITHH Y = COSX 3 N3obpaxkats rpaduku CIOKHBIX (YHKIHIA C
U ee rpaduK MTOMOTIIBIO TPaONOCTPOUTENEH, ONTHCAHNE UX

CBOWCTB.

Pewate mpocreiinyie TpUroHOMETpUYECKUe
HEpaBEHCTBA, UCIIONB3Ys rpapuK PyHKIIHH.
PacmioznaBaTh rpaduKu TPUTOHOMETPHIECKUX
(hyHKIHH, TpadUKA 00PaTHBIX TPUTOHOMETPUIECKIX
(hyHKIHI.

10-12 CgoiictBo hyHKIHH Y = SINX 3 [IpuMeHsTH U 10Ka3bIBATh CBOWCTBA O0OPATHBIX
U ee rpaduk TPUTOHOMETPUIECKUX (PYHKIIUH.

13-15 CoiicTBa 1 rpaduxu 3 Crtpoutb rpaduku eMEeHTapHbIX QYHKLIUH,
byHKIM Y= tgX 1 UCTIOJNB3YS IPa()OIOCTPOUTEINHN, U3Y4aTh CBOMCTBA
y= ctgx AJIEMEHTAPHBIX PYHKIUN 10 UX TpaduKam,

16-17 OO6patHbIe 2 (hopMyITUpPOBATH TUITOTE3bI O KOTMYECTBE KOPHEH
TPUTOHOMETPUIECKHE YpaBHEHUH, CONlepKaIINX dIeMEeHTapHble QYHKIUH, H
¢$byHKIMN MIPOBEPATH UX.

18 Pemienue 3a/71a4 110 TeEME 1 Brmmonaats npe06pa30BaHI/1$[ Fpa(l)I/IKOB
«TpI/IFOHOMeTpI/I‘leCKI/Ie QJICMCHTAPHBIX (1)YHKLII/II>i: HapaHHeHLHLIﬁ epeHocC,
GyHKIII pactsoxeHue (ckaTue) BAOIb OCH OpJIUHAT.

[TpuMeHsTH Apyrue 3JeMeHTapHbIe COCOOBI




MOCTPOCHUS TPapUKOB

19 KonTtpoabhas padora Nel 1 KoHTponbeHO - olleHOYHAs! eI TENbHOCTh
1o Teme
«Tpuronomerpuyeckue
byHxkumn»
Hnmuap, konyc u map (17 v)
20 [TonsTre ummHApa. 1
Inomaas noBEpXHOCTH
LHUJIMH/IPA.
21-22 [TonsTre umMHIpa. 2
Inomaas noBepXHOCTH
WJIMHJIPA.
23-24 Komnyc. ITnomans 2
MMOBEPXHOCTH KOHYCA.
25 Y ceueHHBbIH KOHYC. 1
26 [Iap u chepa. YpaBHenue 1
cdepsl.
27 B3aumMHoe pacnionoxenue 1
chepsl U MII0CKOCTH
28 KacarenbHas III0CKOCTh K 1
cthepe
29 [Tnomans cdepsr 1
30-32 Pemenue 3amay no teme 3
«unuHap, KOHYC U 1apy.
33-34 PasHble 3a1aun Ha 2
MHOTOTPaHHHKH, ITUIHHAD,
KOHYC, T1ap.
35 KonTpoabHas padora Ne 2 1

no teme «{uauHap, KoHyc
U 1apy»

IIpousBoanasi M €€ reoMeTpuYecKHii cMBICT (24 )

36-37 Ipenen 2
MOCIIE0BATENIbHOCTH
38-39 [penen Gynxmm 2
40 HenpepriBHOCTh PyHKIIHH 1
41-42 OnpezeneHre MPOU3BOAHON 2
43-45 [IpaBuna 3
TG hepeHITnpOBaHIS
46-47 [IponsBoaHas cTeneHHOM 2
(dhyHKIIHN
48-51 [IponsBomHas MeMEHTapHBIX 4
dhyHKIII
52-53 I'eomerpudecknii cMBICT 2
MPOU3BOTHOMN
54-55 ['eomerpudeckuii cMbICT 2
MPOU3BOIHOMN
56-57 OU3NIeCKUil CMBICT 2
MPOU3BOIHOMN
58 Pemenue 3amay mmo teme 1

«Hp OU3BOJHAAM»

IIpuBoauThs MpUMEPHl MOHOTOHHOM YK CIIOBOM
MOCJIEA0BATEIBHOCTH, UMEIOILIEH ITpenesl. Beraucisate
Mpenensl Mocie0BaTeIbHOCTEN. BBISICHATE
CXOAUMOCTbH IocieioBaTenbHOCTed. [IpuBOINTH
npruMeps! QYHKIUH, SBISTFOLIMXCS HEPEPHIBHBIMU,
MMEIOLINX BEPTUKAJIbHYIO, TOPU30HTAIbHYIO
ACHMIITOTY. 3alMChIBaTh YPaBHEHHUE KaXKIO0M U3 ITHX
acumnToT. Orpenensats o rpaduky GyHKIHA
IPOMEXYTKH HENPEPHIBHOCTH U TOUKH pa3pbiBa, €CIn
TaKue UMEIOTCSI.

Jloka3pIBaTh HEMPEPHIBHOCTD (DYHKLIUH.

Haxoauts yrioBoi koahhUIMeHT KacaTelbHOI K
rpaduky ¢yHKIHNH B 3a7aHHON Touke. Haxoanuth
MI'HOBEHHYIO CKOPOCTb JBMKEHHS MaTepUaibHON
TOYKH.

Amnanu3upoBath HoBeeHne GYHKUUI Ha pa3IMYHbIX
y4JacTKax 00JacTH ONpeneneHus], CpaBHUBATh
CKOpOCTH Bo3pacTaHus (yObIBaHUS) (pyHKITHIA.
HaxonuTs mpon3BogHbIE 2JIEMEHTapHBIX QYHKIIHH.
HaxonuTs npon3BogHbIE CyMMBI, IPOU3BEICHUS U
YacTHOTO JIBYX (PYHKIHHA, TPOU3BOIHYIO CIIOKHOM
¢byuxuuu y=f(kx+b).

OOBSACHATH ¥ WILTIOCTPUPOBATH MTOHSATHE NPEea
1ocJIeA0BaTeNbHOCTH. [IpHBOANTE IPUMEpEI
MI0CJIEA0BAaTEIbHOCTEH, MMEIOLIMX MpeJien U He




UMEIOLINX Tpefe. BBomuTh GOopMyIbl JIMHBI
OKPYXHOCTH U ILIOIIAU Kpyra.

Brruucnats npupainenrie QyHKIHH B TOUKE.
CocTaBnATh U HCCIEN0BATH PA3HOCTHOE OTHOLIEHHUE.
Haxonuts npenen pa3sHOCTHOIO OTHOLIEHMUS.
Haxomutb mpou3BOAHYIO CIOKHOW (QYHKIWY,
oOpaTHOH pyHKIHH.

IIpuMeHsaTh NOHATHE MPOU3BOIHOM IIPH PELICHUN
3a1a4

59 KonTpoannas padora Ne3 1
1o teme «IIpousBoaHas»

KOHTpOJ’IBHO - OI€CHOYHas JCATCIbHOCTD

ITpuMeHeHHe NPOU3BOJHOM K HCCJIeJ0BAaHUI0 (PYH

knui (16 yac)

Haxomutb BTOpyIO MPOM3BOIHYIO U YCKOPEHUE
npoiiecca, OMUCHIBAEMOT'0 C MTOMOIIBIO (POPMYITBL.

Haxoauth mpoMeXyTKH BO3paCTaHUs U yOBIBAHHS
(GhyHKINU.

60-61 Bospacranue u yobiBaHue 2
(GyHKIMH

62-63 OKkcTpeMyMbl GYHKIIUH 2

64-66 Haubonbiee n HanMeHbIiee 3
3Ha4YeHUs] QYHKIMH

67-68 [IpousBoaHas BTOpOro 2

MOPSIJIKa, BBITYKIOCTD U
TOYKH repernda GpyHkumun

Jloka3pIBaTh, 9TO 3aMaHHas (QYHKIHS BO3pacTaeT
(yOBIBaeT) Ha yKa3aHHOM MPOMEKYTKE.

HaxomuTh TOYKM MakcMMyMa 1 MEHUMYMa (YHKITHH.

69-70 | [octpoeHwue rpaduKoB 2
dhyHKIMiA
71-74 [loBTOpeHue no Teme 4

«IIpuMeHeHne Tpor3BOIHOM
K MCCIICZ0BaHUIO (DYHKIHI»

HaXOJII/ITI) HanOOoJIbIIIEE U HAUMEHBIIIEE 3HAUCHUS
(yHKIIMU HA OTpeE3Ke.

HaxoauTh HanOoJbIIIee ¥ HANMEHbIIIEE 3HAYCHUS
(hYHKIHH.

HccnenoBath QYHKIUIO C IOMOIIBIO POU3BOIHON U
CTPOHTH e¢ rpaduk.

[IpuMeHATh TPON3BONHYIO MPHU PEIIEHUN TEKCTOBBIX,
TeOMETPUIECKHX, (DM3NYECKUX M IPYTHUX 33734

75 KonTposibHas padora Ned 1
no teme «Ilpumenenue
MPOU3BOJIHOH K
HCCIeT0BAHUIO (PYHKIMID)

KoHTponbHO - omieHOYHAs ASSITETEHOCTD

IlepBooOpa3uasi m unterpai (17 gacon)

76-77 [lepBooOpa3zHas 2

Brerancnsats mpuOImKeHHOE 3HaYSHHE TUTOIIAIH

78-79 [IpaBuna HaXOXKIEHUS 2
IepBO0Opa3HBIX

KPUBOJIMHEHHON TpameuuH.

80-82 [Inomans KpuBOTMHEWHOM 3
Tpanenuu. Muterpan u ero
BBIUUCIICHHE

Haxomuth mepBooOpaszubie GyHknuid:y=xP, e peR,
y=sinx, y= cosX, y= tgx.
Haxomuth nepBoodpasubie Gpyrkmumii: f(X) + g(x),

83-85 Brraucnenue roomauei 3
(buryp ¢ oMo
HWHTErPaJioB

KF(X) u f(kx + b).

BrluucnsaTs miiomany KpUuBOIMHEMHON Tparnenuy ¢

86-87 [IpumeHenue nHTErpaIoB 2
JUTSL perieHnst (PU3MIECKUX
3a71a4

noMotibio Gopmynsl HeroToHa-JleitOHuA.

HaXOZ[I/ITI: HpI/I6J'II/I)KCHHLIe 3HAYCHUA UHTCIPAJIOB.

88-89 [Ipocreiimme 2
mddepeHnaibHbIe
ypaBHEHUS

BrruucnaTs niomaas KpUBOJIMHEWHOM Tpamnenuu ¢
MTOMOILBIO UHTErpasia

90-91 Pemenue 3amay mo teMme 2
«[lepBoobpa3zHas u
WHTErpan)




92 KonTpoannas padora Ne5 1 KoHTponbsHO - onieHO4YHAs AeSITENbHOCTD
no teme «IlepBoodpasnas u
HHTErpamn
O0beMbl Tea (22 v)
93 [Nousitre o0bema. O0beM 1
MPSIMOYT OJTEHOT'O
napasuieNienumnesa.
94-95 O0OBeM PSIMOYTOITBHOTO 2
napasuieNenumnesa.
96 O06BeM TpsIMOH TTPU3MBI. 1
97-98 O0beM HuIMH/Ipa. 2
O06bem npsSMOii TPU3MBI.
O0beM UITUHIPA.
99 Brruucnenne o0beMoB Ten ¢ 1
MTOMOIIbIO HHTETPaJIA.
O06beM HaKIOHHON IPU3MBIL.
100-102 | O6beM nMUpaMuIbL. 3
103-104 | O6bem KOHYCA. 2
105 Pemrenwne 3anau mo teme 1
«O0BeMBI TeN.
106 Koutpoabnasi padora Ne 7 1
1o teme «O0beMBbI TeI»
KomOunaTopuxka (17 yacoB)
107-108 | Marematndeckasi HHIYKIUS 2 [IpuMeHSATh IIPH PEIICHUH 3a1a4 METO.
109-111 | IIpaBuio MPOU3BEACHHS. 3 MaTEeMaTUIECKON HHTyKIIHH.
Pazmemienus ¢
MTOBTOPCHUSMHU [TpuMeHsITh IPaBUIIO IPOU3BEICHUS TIPU BBIBOJIE
112-113 | IlepectaHOBKH 2 (hopMyITBI YHICIIa IEPECTAHOBOK.
114-115 | Pa3mernenus 6e3 2
TIOBTOPEHUIA Co3/1aBaTh MaTEMaTHUECKHE MOJICITH JUTSl PEIICHHS
116-118 Couerauus 6e3 HOBTOpeHI/Iﬁ 3 KOM6I/IH3.TOpHBIX 3a1a4 C IOMOIIBIO ITOACUYETA YUCIIa
u 6unoM HproToHa pa3MelleHul, IEpEeCTAHOBOK U COYETAHUM.
119-120 | CoueranHus ¢ TOBTOPEHUSIMHU 2
121-122 | Pemenne 3ana4 1o Teme 2 HaxomuTh 4rcio mepecTaHOBOK € MTOBTOPCHHSIMH.
«KoMBHHATOPHKAY» Pemath koMOUHATOpHBIC 3a/1a1H, CBOJIAIIMECS K
MOJICYETY YKCIIa COYETAHUM C TIOBTOPCHHSIMH.
[Ipumensars dhopmyny omarOMa HproToHA.
[pu Bo3BeIeHNN OMHOMA B HATYPAIBHYIO CTCIICHb
HaXOAWTh OMHOMHAIIbHBIE KO3()PUIIHEHTHI TPH
noMoIH TpeyrojbHuka [Tackans.
123 Kountpoabhas pabora Ne§ 1 KoHTponbHO - o11eHOUYHAs! ASSITENbHOCTh
no teMe «KomOnnaTopuka»
BekTopsl B mpoctpanctse (64)
124 [lonstue BekTopa. 1
PaBeHCTBO BEKTOPOB.
125 ClokeHHEe U BBIYMTAHUE 1




BekTopoB. Cymma
HECKOJIBKUX BEKTOPOB.

126 YMHOKEHHE BEKTOpa Ha 1
YHCIIO0

127 KomnianapHsie BEKTOPEI. 1
[TpaBuiio nmapasienenunesna.

128 Paznoxenue mo tpem 1
HEKOMIUTaHAPHBIM BEKTOpPaM.

129 KonTpoannas padora Ne9 1
1o teme BekTopel B
NMPOCTPAHCTBE»

MeTtox KoopauHAT B pocTpaHcTBe (154)

130 [IpsmoyronpHas cucrema 1

KOOPJIMHAT B TIPOCTPAHCTBE
131-132 | KoopauHaTBl BEKTOpa 2

133 CBsI3b MEXy KOOpJAHHATAMH 1
BEKTOPOB U KOOPJIUHAT
TOYEK

134-135 | IIpocreiiime 3a1a4u B 2
KOOpJIMHATAX.
136 Kontpoabnas padora Ne 1

10 mo teme «IIpocreiimmue
3a1a44 B KOOPAUHATAX)

137-138 | Yromn Mexkay BEKTOpamHu. 2
CxkanspHoe Mpon3BeIcHNE
BEKTOPOB

139-140 | BeruucieHue yrjioB Mexay 2
PSIMBIMH M TUTOCKOCTSIMU

141 Jswxkenus. LeaTpanbHas 1
cumMmetpust. OceBast
CHMMETPHSL.

142 LleHTpanbpHass CHMMETPHSL. 1
OceBasi CHMMETPHSL.

143 KonTpoannas padora Ne 11 1
no Teme «CkansipHoe
npousBeJeHHe BEKTOPOB B
npocTpaHcTBe. [ BHKeHH e»

Jj1eMeHThI Teopun BeposiTHOCTel (14 1)

144-145 | BeposTHOCTH COOBITHS 2 [IpuBOIUTH TPUMEPHI CITYIallHBIX, JOCTOBEPHBIX U
146-147 | CrnoxkeHrie BepOSTHOCTEH 2 HEBO3MOXHBIX COOBITUI
148-149 | YcnoBHas BEpOATHOCTb. 2 3HaTh OMpENENeHUs] CyMMbl U IPOU3BEICHUS
He3saBrcuMocTh cOOBITHI COOBITHH. 3HATH ONPEETICHIE BEPOATHOCTH COOBITHS
150-153 | BeposTHOCTB IPOU3BEACHHS 4 B KJIACCHYECKOM ITOHMMaHHH.
HE3aBUCUMBIX COOBITHI [IpuBOIUTH TPHUMEPHI HECOBMECTHBIX COOBITHH.
154 dopmyna Bepuyim 1 HaxonuTb BeposITHOCTE CyMMbI HECOBMECTHBIX
COOBITHH.
155-156 | Pemrenwe 3aau o Teme 2 HaxonuTs BEpOsITHOCTE CyMMBI IPOU3BOJIBHBIX
«DIEeMEHThI TEOPUHU COOBITHIA.
BEPOSTHOCTEIN» Wmers npenctasienre 00 ycI0BHONH BEPOATHOCTH
COOBITHH.
3HaTh CTpOroe onpezeaeHne He3aBUCUMOCTH IBYX
COOBITHH.

Nmersb nipescTaBieHre 0 HE3aBUCUMOCTH COOBITHH H
HaXOXKJICHHE BEPOSTHOCTH COBMECTHOTO HACTYIUICHUS
TaKuX COOBITHIA.

BrerancnsaTh BEpOSTHOCT TTOTYUYEHHsI KOHKPETHOTO




4HrcCJia YCIICXO0B B UCIIBITAHUAX EepHYJ'IJ'II/I

157 Kontpoannas padora Nel? KoHTponbeHO - olleHOYHAs! eI TENbHOCTh
1o Teme «JIeMeHThI
TEOPUHU BEPOSITHOCTEI)
Komnuiekcuble ynciaa (17 yacon)

158-159 | OmpeneneHrie KOMITJICKCHBIX BEINONHATE BEIYUCIEHNUS C KOMIUIEKCHBIMH YHCIIAMMU:
ymcen. CloxxeHue u CIIO)KEHUE, BEIYMTAHNE, YMHOXKEHUE, JIeTIEHHUE.
YMHO)KCHUE KOMILJIEKCHBIX N300paxaTh KOMIUIEKCHBIE YHCIa TOYKaMH Ha
YyHcen KOMILJIEKCHOM IMJIOCKOCTH.

160-162 | KoMIUIEeKCHO COMPsKEHHBIS HuTepnperupoBaTh Ha KOMIUIEKCHOM IJIOCKOCTH
yuciaa. Moayins CIIOKEHHE ¥ BBIYMTAHNE KOMILJICKCHBIX YHCEI.
KOMIUIEKCHOTO YHCIa. HaxoauTh KOpHU KBaJpaTHBIX YPaBHEHUH C
Oneparusi BBIMUTaHUA U JEWCTBUTENBHBIMU KO (DUIIHEHTAMU.

JieNeHust [IpuMeHsaTh pa3nuyHble POPMBI 3aITUCH KOMIUICKCHBIX

163-164 | I'eomerpuueckas YHCell: aNredpanvecKyro, TPUTOHOMETPUIECKYIO U
HMHTEpIpeTaIus MOKa3aTENbHYIO.

KOMILUIEKCHOTO YHCIIa BhINOIHATH ISHCTBUS ¢ KOMILIEKCHBIMU YMCIIAMHU:

165-166 VYMHOXKEHUE U AeJICHNE CJI0JK€HHE, BBIYNTaHHWEe, YMHOXKCHUE, ACJICHUE,
KOMIUIEKCHBIX YHCE, BO3BCACHUEC B HATYPAJIbHYIO CTCIICHDb, N3BJICUCHUEC
3aMMCaHHBIX B KOPHSI CTEIEHHU N, BEIOKUpast MOAXOASILYI0 (hopMy
TpHI‘OHOMCTpH‘IGCKOfI 3aIIMCHU KOMIIJICKCHBIX YU CCII.
thopme. Dopmyna Myaspa IlepexoauTh OT anTredpandecKoil 3amucu

167-168 KsazapaTHoe ypaBHEHHE ¢ KOMILJIEKCHOT'O YHCIia K TPUTOHOMETPUUECKON U K
KOMILICKCHBIM HEU3BECTHBIM MO0Ka3aTeNIbHOMU, OT TPUTOHOMETPHYECKON U

169 U3BIIeUeHIe KOPHS 13 MOKa3aTellbHON ()OPMBI K airedpandecKou.
KOMILICKCHOI'O UHCIIA. Jloka3pIBaTh CBOMCTBA KOMILIEKCHO COMPSIKEHHBIX
AnrebpandecKkrue ypaBHEHH IUCETL.
170-171 | Pemenue 3anau no teme WnTepnpernpoBaTh Ha KOMIUIEKCHOM IIIIOCKOCTH
«KOMILIEKCHEIE YHCIIA» apupMeTHIecKue ISHCTBUS ¢ KOMIUIEKCHBIMU
YHUCIIAMHU.
DopMynHpPOBaTHL OCHOBHYIO TEOPEMY alTeOpBI.
BriBoauTh mpocTeiiiiye cleICTBUS U3 OCHOBHOM
TEOPEMEBI anreOpHI.
Haxonute MHOro4wieH HaMMEHbIIEH CTENEHH,
HMMEIOIINHI 3aJaHHbIE KOPHH.
Haxonute MHOrowIieH HaMMEHbLIEH CTENEHHU C
JIEHCTBUTENBHBIMHA KO3 PHUITISHTAMH, HMEIOIITHIH
3a/laHHBIe KOPHU
172 KonTpoannas padora Nel3 KonTtponbHo - orieHoYHast AeSITENbHOCTh
no teme «KomiuiekcHbie
YHCJI2»
Hrorosoe mopropenne (32 1)
173-203 | UtoroBoe moBTOpEHHE
204 Wrorosas KoHTpOIbHAS KoHTponsHO - olleHOYHAas NesSTENFHOCTh

pabota B popme EI'D
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