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COCTaBJICHA YUYUTCIIEM MATCMATHUKU
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Cpok peannzanuu 2 roaa



1. MosicHuTebHAA 3aMUCKA
PabGouass mporpamma cocraBieHa Ha ocHoBe denepanbHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHIapTa CpPemaHero oomiero oOpa3oBaHus, lIpuMepHON OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CPETHETO OOIIETO0 00pa30BaHUS .

Lenu peanuzanum nporpamMmal:

N3yuenune marematuku B 10-11 kitaccax HanmpaBiieHO Ha JJOCTUKEHHUE CICAYIOIINX Helel .

— -popmMuUpoOBaHUE TPEICTABICHUH O MATEeMAaTHKE KaK YHUBEPCAIILHOM SI3bIKE HAYKH, CPEACTBE
MOJICTTPOBAHUS SBJICHHI U TIPOIECCOB, 00 UAESIX U METOAaX MaTEeMATUKH;

— -pa3BUTHE JIOTHYECKOI'O MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOpPaXKEHUS, aITOPUTMUYECKOM
KYJIbTYpPbI, KpUTHYHOCTH MBIIUICHUS! HA YPOBHE, HEOOXOAUMOM JUIsi OOy4EHHUS! B BBICIICH IIKOJE
M0 COOTBETCTBYIOIICH CIEIUATBHOCTH, B Oyymiel mpohecCuOHaTbHOM NesSTeIbHOCTH,

— -OBJI3JICHHE MAaTeMAaTUYECKUMHU 3HAHUSMU M YMEHUSIMHU, HEOOXOAUMBIMHU B IMOBCEAHEBHON KU3HHU,
JUTSL U3YYEeHUSI IIKOJIbHBIX €CTECTBEHHOHAYUHBIX AUCHMILIUH Ha 0a30BOM YpOBHE, JUIS MOJTYYCHHS
o0pa3oBaHus B 00JaCTAX, HE TPEOYIOIUX YIITYyOJEHHON MaTeMaTu4ecKoi MOATOTOBKHY;

— -BOCIIMUTaHUE CPEJICTBAMHU MAaTEMATHKHU KYJIbTYPbl TUYHOCTH: OTHOIICHUS K MaTeMaTHKe KaK YacTH
00IIeYeIOBeUeCKON KYIbTYPhl: 3HAKOMCTBO C HCTOpUEH pa3BUTUS MAaTEMaTHUKH, SBOJIOIUEH
MaTEeMATHYECKUX MJICH, TOHUMaHUs 3HAYMMOCTH MaTeMAaTHKH JUIsI OOIIECTBEHHOTO Mporpecca.

3adauamu peanvzanuu yueOHoro npeamera «MatemaTukay cpeaHero o0iero 0opa3oBaHus SBISIOTCS:

— CHUCTEeMAaTU3UPOBaTh CBEJCHUS O YMCIIAX;

— U3Y4YUTb HOBBIE BUbl YHCIIOBBIX BBIPAXKEHUN U GOPMYII;

— COBEpIICHCTBOBAThH IPAKTUYECKHE HABBIKU U BBIYUCIIUTEIbHYIO KYIbTYPY, PACIIUPUTh U
COBEpUIEHCTBOBATH alredpanyeckuil anmnapar, cOpMUpPOBaHHBIM B OCHOBHOM ILIKOJIE U €TI0
IPUMEHEHHE K PELICHUI0 MaTeMaTHUECKUX U HEMAaTeMaTHYeCKUX 3a/1a4;

— PpacCIIMpPUTH M CUCTEMATU3UPOBATH OOIIHE CBEACHNUS O (YHKIMAX, ITOTIOIHEHHE Kilacca
U3ydaeMbIX (DYHKIHA, WUTFOCTPANXs IIUPOTHI NPUMEHEHUsT YHKIUN JJIs1 ONUCAHUS U
W3YYEHHUS PEANIbHBIX 3aBUCUMOCTEH;

— U3Y4YUTh CBOMCTBA MPOCTPAHCTBEHHBIX T€J, POPMHUPOBATH YMEHUS MPUMEHAThH OJTy4YEeHHbIE
3HaHMS JUIsl pEICHUs TPAKTUUECKUX 3aj1ay;

— pPa3BUBaTh NPEICTABJICHUS O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX B OKPYKAIOLIEM
MUpE, COBEPIICHCTBOBATh MHTEUIEKTYaJIbHbIE U PEUEBbIE YMEHUS ITyTeM 00O0TraIieHus
MaTeMaTUYECKOTO SI3bIKa, Pa3BUTHSI JIOTHYECKOTO MBIIIIJICHHUS;

— TI03HAKOMMTHCS C OCHOBHBIMM HJIEIMU U METOAAMH MaTEMaTHYECKOIO aHAJIN3A.

B xoJie U3Y4EHUS Kypca MaTeMaTUKU yuanecs JOJKHBI OBJIAJIETh
CIIEYIOIIUMHU KAH0UEGbIMU KOMNEMEHUUAMU:

IMo3naBaTenbHasi (MO3HABaTh OKPYKAIOIIMK MHUP C MOMOIIBIO HAOMIONECHUS, W3MEpPEHUS,
OTIbITa, MOJIETTUPOBAHUS; CPABHUBATh, COMOCTABIIATH, KJIACCU(UIMPOBATH, PAHKUPOBATh OOBEKTHI IO
OJTHOMY MJIM HECKOJIbKMM HPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPUSM; TBOPUECKU pelIaTh yuyeOHbIe U
MPaKTUYECKHE 3a/ladl: YMETb MOTHMBHPOBAHHO OTKa3bIBaThCA OT 00Opaslia, MCKaTh OPUTHHAIbHbBIE
pelieHns).

HNudopmanuonHo-KOMMYHHKATHBHas (YMEHHUE BCTYNaTh B pedeBOE OOIEHUE, yI1acTBOBAThH
B AMaJIOre, MOHUMATh TOUKY 3pEHHs cOOeceqHMKa, IPU3HaBaTh MPaBO Ha HHOE MHEHHE; COCTABJICHUE
IJIaHa, TEe3UCOB, KOHCIIEKTA; TIPUBEIACHHE TPUMEPOB, MOAOOpP apryMeHTOB, (opMynIHpoBaHUE
BBIBOJIOB; OTPa’K€HHE B YCTHOM MJIM MUCbMEHHOU (popMe pe3yIbTaTOB CBOCH NEeSTETLHOCTH).

Pe¢aexcuBHas (camocrosiTenbHas OpraHu3anus yueOHOU JIeATEIbHOCTH; BIaJCHUE
HABbIKAMU KOHTPOJII M OLIEHKH CBOEHW JAEATEIbHOCTH, NMOMCK W YCTPAHEHUE IMPUYMH BO3HMKIIHX
TPYOHOCTEH; OICHMBAaHUE CBOMX YUYEOHBIX JOCTH)KEHM; BIIaJleHUE YMEHHUSMU COBMECTHOU
JeSITeIbHOCTH: COTJIACOBAHUE M KOOPAMHALMS JESITEILHOCTH C IPYTMMHU €€ YYaCTHUKAMH).

YyeOHHUK:



e Anrebpa W Hauvajza MareMarhueckoro aHamm3a: 10 Kmacc: ydeOHUK IS y4alIuxcs
obmieoOpazoBarenpHbIx yupexaenuit / A.I'. Mepansik, B.b. Tlononckwuii, M.C. SIxkup. — M.: Benrana-
I'pad, 2018.

e Anrebpa ¥ Havajga MaTeMaTH4ecKoro asanmm3a: 11 xmacc: y4eOHUK Ui ydaruxcs
obmeobpazoBatenbHbIX yupexaenuii / A.I'. Mepsmsk, B.b. Tlononckwuii, M.C. SIkup. — M.: Benrana-
I'pad, 2018.

e Teomerpus: 10 kmacc: ydeOHHMK IJIsl ydammxcs o01meoOpa3oBaTelbHBIX yupexaeHuid / A.l.
Mep3msik, B.b. Tlononckwuii, M.C. Sxkup. — M.: Benrana-I'pad, 2018.

e Teomerpus: 11 kmacc: ydeOHMK Hjisl ydammxcs o01meoOpa3oBaTeNbHBIX yupexaenuid / A.l.
Mep3msik, B.b. Tlononckwuii, M.C. Sxkup. — M.: Benrana-I'pad, 2018.

IHocoOue 51 00yuyaromerocs:

e Aunre0Opa u Hauana MaTeMaTU4ecKoro aHanusa: 10 Kiacc: AMJAKTHUECKUE MaTepHalIbl: ITOCO0He
U1 yqamuxcsi oOmieoOpa3zoBarenbHbiX yupexaennit / A.I. Mepsnsak, B.b. ITlomonckmii, E.M.
Pabunosuy, M.C. fAxup. — M.: Benrana-I'pad, 2018.

e Anre0pa M Havajla MaTeMaTH4eCKOro aHanmu3a: 11 kiacc: AunakTUYeCKue MaTepHalbl: Tocooue
Ui ydamuxcs  obmieoOpasoBarenbHbix yupexkaeHuit / A, Mep3msak, B.b. Tlomonckwuii, E.M.
PabunoBuu, M.C. Skup. — M.: Benrana-I'pad, 2018

e Tl'eomerpus: 10 kmacc:  OUAAKTUYECKME  MaTepuaibl:  1ocoOue A ydaluxcs
obmieoOpaszoBarenbHbIx yupexkaenuit / A.I'. Mepansk, B.b. Ilononckuii, E.M. Pabunosuu, M.C. Sxup.
— M.: Benrana-I'pad, 2018.

e Tleomerpus: 11 kmacc:  OuAAKTHYECKHE  MaTepuanbl:  [ocoOue s ydalmxcs
obmieoOpazoBarenbHbIX yupexkaeHuit / A.I'. Mepsnsk, B.b. Tlononckuii, E.M. Pabunosuu, M.C. Skup.
— M.: Benrana-I'pad, 2018.

ITocoOue nis mexarora:

e AnreOpa m Hauana MaTemMatudeckoro ananusa: 10 kimacc: meroguaeckoe mocodue / E.B. byko,
A.I'. Mep3nsak, B.b. ITononckuii, M.C. Sxup. — M.:Benrana-I'pad, 2018

e AunreOpa u Hayana MaTeMaTudeckoro ananusa: 11 kmacc: meronuyeckoe nocodue / E.B. Byiko,
A.I'. Mep3nsak, B.b. ITononckuii, M.C. Sxup. — M.:Benrana-I'pad, 2018

e T'eomerpus: 10 xmacc: meroauueckoe nocobue / E.B. bytko, A.I'. Mep3msik, B.b. Ilononckuit,
M.C. Axup. — M.:Benrana-I'pagd, 2018.

e T'eomerpus: 11 xmacc: meronuueckoe nmocobue / E.B. bytko, A.I'. Mep3msik, B.b. Ilononckuit,
M.C. Axup. — M.:Benrana-I'pad, 2018.

BHCKTpOHHbIe 06pa30BaTeJ1le)Ie PE€CYPChI:
https://lecta.rosuchebnik.ru/
https://resh.edu.ru/

https://znaika.ru/

https://tak-to-ent.net/
http://gorkunova.ucoz.ru/
https://www.uchportal.ru/



IINIAHUPYEMBIE PE3YJIbTATbBI OB YYEHUA

IInanupyemsie pe3yabTaThl ocBoeHHsa OOII (IMYHOCTHBIC, MeTanpeIMeTHbIEe U NPeIMeTHbIe)

Ha YPOBHeE cpeaHero ooimero oopazosanus «MaremaTuka: ajredpa 1 Hauaja MaTeMaTHYeCKOI0

aHaJIM3a, FeoMeTPUsD)
ILlnanupyeMble JJUYHOCTHBIE Pe3YJIbTAThI
JInuHocTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00y4alolIuXcs K cede, K CBOeMYy 310POBbIO, K
NMO3HAHMIO cels:

— oOpueHTanus oO0yyaroluxcs Ha JOCTH)KEHHE JIMYHOIO CYacThsl, pea3alMi0 IO3UTHBHBIX
YKU3HEHHBIX NEPCIEeKTUB, HHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K JHMYHOCTHOMY
CaMOOIPEIEIEHNIO, CIIOCOOHOCTh CTABUTH 1IEJIN U CTPOUTD KU3HEHHBIE IIJIaHbl;

— TOTOBHOCTh U CIOCOOHOCTH 00ecreyuTh cede U CBOMM OJM3KUM JOCTOMHYIO *H3Hb B IpOIEcCe
CaMOCTOATENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JESTEIBbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb OOYYaroUIMXCA K OTCTaWBaHUIO JINYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpaOAaThIBATh COOCTBEHHYIO IMO3UIMIO 110 OTHOUICHUIO K
00IIECTBEHHO-TIOJUTHYECKUM COOBITUSIM IMPOIUIOTO U HACTOAIIEIO Ha OCHOBE OCO3HAHMS M OCMBICIICHUS
HCTOPUU, TYXOBHBIX LIECHHOCTEN U IOCTUKEHUI HAIIEH CTPaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTh O0YYAIOUINXCA K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBHH C
00IIeYeTIOBEYECKUMH IIEHHOCTSMU W HJ€alaMU TPaXKIAHCKOro o0miecTBa, MOTpeOHOCTh B (pU3HUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-03/I0POBUTENILHON JEATENbHOCTbIO;

— TpPUHATHE W pealiu3alus [EHHOCTeH 3I0pOBOro H 0Oe3omacHOro oOpa3a Ku3HHU, OepekHOoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3UYECKOMY U ICHUXOJIOTUYECKOMY
310POBBIO;

—  HEempUsTHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIOTPEOICHHS alKOrojsl, HAPKOTHKOB.

JInuHocTHBIE pe3yJbTaThl B chepe oTHOMEeHHIT o0y4aromuxcs Kk Poccun kak k Poqune (OtedecTBy):

— poccuiickasg HJIEHTHYHOCTb, CIOCOOHOCTh K OCO3HAHHMIO POCCHICKOM MISHTUYHOCTH B
MOJHUKYJIBTYPHOM COIIMyME, YYBCTBO IMPHYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOIIHOCTH POCCHUHCKOTO
Hapoza u cynp0e Poccuu, marpuotusm, roTOBHOCTD K cIy>KeHUI0 OTE4ecTBY, €ro 3alluTe;

—  YBaXXEHHE K CBOEMY HapoOAy, YyBCTBO OTBETCTBEHHOCTHU Inepen PoauHOM, ropaoCcTH 3a CBOM Kpaid,
ceoro PoauHy, mnpomuioe W HAcTOALIEE MHOTOHAIMOHAIBHOTO Hapojga Poccum, yBaxkeHHe K
rocy/1apCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

— (opMHpOBaHHE YBaKEHHUS K PYCCKOMY S3bIKYy KaK TOCyJapCTBEHHOMY s3bIKy Poccuiickoit
®denepann, SBISIOMIEMYCS OCHOBOM POCCUUCKOM MIEHTUYHOCTU M TJIABHBIM (DAKTOPOM HAIIMOHAIBEHOTO
CaMOOIIPEJEIICHUS;

— BOCHHUTaHME YBa)XXE€HUS K KYyJbType, A3bIKaMm, TPaIuLUsAM M oObldasM HapoAOB, MPOKHUBAIOIINX B
Poccuiickoit denepanun.

JInuHOCTHBIE Pe3yJibTAaThI B c(pepe OTHOMIEHUI 00y4AIOIIMXCH K 3aKOHY, TOCYIapCTBY M K
rpaskIaHCKOMY 00IIECTBY:

—  TPAXKIAHCTBEHHOCTb, I'PAXKIAHCKASI MO3MIMSA AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUUCKOIO
00111ecTBa, OCO3HAIOMIETO0 CBOM KOHCTHUTYLMOHHBIE TMpaBa W OOS3aHHOCTH, YBAXAIOMIETO 3aKOH U
MPABOMOPSAIOK, OCO3HAHHO TPUHUMAIOIIETO TPAJAWIIMOHHBIE HAIMOHAIBHBIE M OOIIeYeTOBeUecKre
TYMaHUCTHYECKHE U JEMOKPATHIYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOMN KU3HH,

— TpHU3HAHUE HEOTUYKJAeMOCTH OCHOBHBIX MpaB M CBOOOJ 4YelOBEKa, KOTOPHIE NPUHAAIEKAT
KaKJIOMY OT POXKJEHHS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MpaB 1 cB0OO 0€3 HapyIIIEHUs MpaB
U cBOOOJ IPYTrHX JIHI], TOTOBHOCTH OTCTaMBaTh COOCTBEHHBIE MpaBa U CBOOOJBI YEIIOBEKA U Tpa)KIaHUHA
COTJIaCHO OOIIENPU3HAHHBIM TPHUHIIMIIAM W HOPMaM MEXIYHApOJHOTO TpaBa M B COOTBETCTBUH C
Kouncturynueii Poccuiickoit denepanuu, npaBoBas ¥ NOJUTAYECKASI TPAMOTHOCTb;

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOMN
MPAKTHUKH, OCHOBAHHOE Ha AHMANIOre KYyJbTyp, a TaKXKe pPa3IHuHbIX (GopM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

—  UHTEpUOpHU3alMs LEHHOCTEM JIeMOKpaTMH W COLMAJIbHOM COJIMJAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILLICHUI B TPYIINE WIN COIMATIBbHON OPraHU3alNK;

— TOTOBHOCTh OOYYAIOIIMXCSI K KOHCTPYKTUBHOMY YYaCTHIO B NMPHUHITHH PEIICHUMN, 3aTParuBaroNIUuX
WX TpaBa W MHTEPECH, B TOM 4YHCIE€ B pPa3auYHbBIX ¢GopMax OOIMIECTBEHHONH CaMOOpTaHU3alllu,
caMOYyIpaBIlieHUsl, OOIIECTBEHHO 3HAYNMOMN AESITeTbHOCTH;

—  TMPUBEPKEHHOCTh HJCIM HHTEPHAIIMOHAIN3MA, IPYXKOBI, PaBEHCTBA, B3aWMOIIOMOIIX HApPOJOB;
BOCIIMTAHUE YBAKUTEIBHOIO OTHOLLIECHHS K HALTMOHAIBHOMY JOCT



—  OMHCTBY JIIOJIEH, UX YYBCTBaM, PEJIUTHO3HBIM YOCKICHUSIM;

—  TOTOBHOCTH OOYYAIOIIUXCS MPOTHBOCTOSATH HACOJIOTUH SKCTPEMH3Ma, HAIIHOHAIN3MA, KCeHO(hoOuH;
KOPPYILNK; AUCKPUMHUHAIMU MO COLUAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MpHU3HAKaM U
JIPYTUM HETaTUBHBIM COLIUATHHBIM SIBIICHUSIM.

JInyHocTHBIE pe3yJIbTAaThI B cpepe OTHOIIEHHIT 00yHAIOIIUXCS € OKPYKAOIMMH JTIOIbMH:

—  HPABCTBCHHOEC CO3HAaHUEC M IIOBEJCHHE Ha OCHOBE YCBOCHHS OOIICYECIIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUSI W TOBEJCHHS B IMOJHMKYIHTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTHU
JIMAJIOT C IPYTMMHU JIFOJIbMH, JIOCTHTaTh B HEM B3aWMMOIIOHMMAaHUS, HAXOUTh OOIIUE IIETH M COTPYTHHYATh
JUTSL UX JIOCTYDKCHUS,

— TpUHATHE TYMaHUCTHYECKUX I[CHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE H JIOOpOXKeIaTeIhHOEe
OTHONICHHE K IPYTOMY YE€JIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO;

—  CIIOCOOHOCTHh K COIEPEKHBAHHIO W (POPMUPOBAHUE IMO3UTUBHOTO OTHOIICHHS K JIIOJISM, B TOM
YHCIIe K JIUI[AM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI I MHBAIHIaM; OEpPEeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHUE K (PU3UYECKOMY M ICHUXOJIOTUYECKOMY 37I0POBBIO NPYTUX JIOJICH, YMECHHE
OKa3bIBaTh MIEPBYIO TIOMOIIIb;

—  (opMHpOBaHNE BBIPAKECHHOW B MOBEJICHUHM HPABCTBEHHOW MO3HIIMH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEJIILHOMY BBIOOPY JJ00pa, HPABCTBEHHOTO CO3HAHHMS W TIOBEJACHUS HA OCHOBE YCBOCHHS
00MIeYeI0BeUECKUX IICHHOCTEH M HPAaBCTBEHHBIX YYBCTB (UECTH, JOJTa, CIPABEIIMBOCTH, MUJIOCEPIUS U
IpyXKemoous);

— pa3BUTHE KOMIICTEHIIMH COTPYJHUYECTBA CO CBEPCTHUKAMHU, JETHbMH MIIQJIIETO BO3pacTa,
B3pOCJIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIICIOBATEIbCKON, MPOSKTHOU H
JIPYTHX BUJAX JACSITEILHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00yUYaIOIIUXCH K OKPY:KAK0IIeMy MUPY, KUBOI
NpHUpoe, Xy/10:KeCTBEHHOI KYJIbType:

—  MHpPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYMMOCTH HAYKH,
TFOTOBHOCTh K HAayYHO-TEXHHMUYECKOMY TBOPYECTBY, BJIAJIEHUE JIOCTOBEpHOW HMH(popManueil O IepeaoBbIX
JOCTIKEHUSX M OTKPBHITUSX MHUPOBOW M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTHh B HAYYHBIX 3HAHUSX
00 ycTpoiicTBe MUpa U 00IIeCTBa;

— TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAMOOOpPa30BaHUIO, HAa IPOTSKEHUH BCEH
KHU3HM; CO3HATEeIbHOE OTHOIIEHHE K HeNpepblBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEHIHOM
poeCCHOHAIBHON U 0OIIIECTBEHHON JIeATEIbHOCTH;

—  DKOJIOTMYecKas KyJlbTypa, OepexHOe OTHOLIEHHUs K POAHOM 3emiie, MpUpoIHBIM OoraTtcTBaM Poccun
U MHpa; MOHMMAaHWE BIUSHHUS COIHAIBFHO-DKOHOMHYECKHX IMPOIECCOB HAa COCTOSHUE TPUPOJHON H
COLMAJIBHOM Cpesibl, OTBETCTBEHHOCTh 32 COCTOSIHUE NMPHUPOJIHBIX PECYPCOB; YMEHUS U HABBIKM Pa3yMHOTO
NPUPOONIONB30BAHNS, HETEPIIUMOE OTHONIEHHE K JCWCTBUSAM, MPHUHOCSIIMM BpEI  AKOJOTHH;
nproOpeTeHue OMbITa KOJIOT0-HAPABICHHON JeITeIbHOCTH;

—  DCTETHYECKOE OTHOILICHHWS K MHpPY, TOTOBHOCTh K ICTETUYECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITa.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00yUYaIOIIUXCH K CeMbe U POAUTENISIM, B TOM YHCJIe
MOAr0TOBKA K CeMEHHOM KM3HU:

—  OTBETCTBEHHOE OTHOIICHHWE K CO3/IaHMI0 CEMbM Ha OCHOBE OCO3HAHHOTO TNPUHSATHS IICHHOCTEH
CEMEMHOM KHU3HHU,

—  TOJIOKUTEIbHBIA 00pa3 ceMbH, POAUTENHCTBA (OTIIOBCTBA M MAaTEpUHCTBA), MHTEPUOPU3ALIUS
TPaJUIIMOHHBIX CEMEWHBIX IIEHHOCTEH.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHOMIEHHUS 00yUalOIIUXCS K TPYAY, B cepe cOHAIBHO-
IKOHOMUYECKUX OTHOUICHUI:
yBa)KeHHE KO BCEM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,
OCO3HAHHBIN BHIOOP Oymymied mpodeccuu Kak MyTh W CIOCO0 peanm3allid COOCTBEHHBIX >KM3HEHHBIX
IJIaHOB;
TOTOBHOCTh OOYYarOIINXCsl K TPYAOBOH TPO(PECCHOHATTEHON AESITEIPHOCTH KaK K BO3MOKHOCTH y4aCTHUS
B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAIMOHABLHBIX TTPOOIIEM;
MOTPEOHOCTh TPYAWUTHCSA, YBAXKEHUE K TPyAy M JIOAIM Tpyda, TPYAOBBIM JOCTHKEHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K PA3HBIM BHJIaM TPYAOBOH EATEIHHOCTH;
—  TOTOBHOCTb K CaMOOOCITYyKMBaHHIO, BKJIIOYasi 00y4eHHE U BBITIOJHEHHE JOMAIIHUX 00s13aHHOCTEH.



JInuHOCTHEIE pe3ybTaThl B chepe PU3NIeCKOro, NCUX0T0rH4eCKOro, CONMaILHOI0 U
aKaJeMU4eCcKOoro 0J1arono/y4usi 00y4armmxcs:

—  (usmyUeckoe, SMOIMOHATHHO-TICUXOJIOTHUECKOE, COIHMAILHOE OJiaromnonydne OOydaromuXxcsl B
KU3HK 0O0pa3oBaTeNbHOM OpraHu3alud, OUIYIICHHE JeTbMH O€30HaCHOCTH M ICHUXOJOTHYECKOIrO
KoMQopTa, HTHPOPMAITMOHHON OE30MTACHOCTH.

IlnanupyeMblie MeTanpeaMeTHbIe pe3yJbTaThl ocBoenns OOII
MetanpeameTHbIE pe3ynbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMBbl MPEACTABICHBI TPEMS
rpynamMu YHUBEpCallbHBIX yueOHbIX neiictBuit (Y'Y ).
1. PeryasiTuBHbIE YHHBepPCAaJbHbIe yueOHbIe JelcTBUSI

BbinycKHUK HAyYHuTCS:

—  CaMOCTOSITENIbHO OMNpeAeNaTh LENH, 3ajaBaThb HapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO
OIPEAEIUTh, YTO LI€Ib IOCTUTHYTA;

— OIICHMBAThb BO3MOJKHBIE TIIOCIEJICTBUS JOCTHKCHHSI TIOCTaBICHHOM IIeI B JIEATEIBHOCTH,
COOCTBEHHOM XKHU3HH U )KU3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASsICh HA COOOPAKEHUAX 3TUKU U MOPAJIH;

—  cTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7]a4ul B 00pa30BaTEIbHON EATEIHHOCTH U )KU3HEHHBIX
CUTYaIUsX;

—  OILICHMBaTh PECYPChI, B TOM UHUCIIE BpEMS U JpYrHe HeMaTepuaabHbIe PECYpPChl, HEOOXOAUMBIE IS
JIOCTHKEHUS TIOCTABICHHOH 1IeJIN;

—  BBIOMpaATh MYTh JOCTHIKCHHS LIEJIH, TUIAHUPOBATh pEIICHUE TOCTABICHHBIX 3a/1a4, ONTHMHU3UPYS
MaTepuaibHble U HeMaTepUaIbHbIE 3aTPaThI,

—  OpraHu30BBIBaTh YPPEKTHBHBIN MOUCK PECYPCOB, HEOOXOMMMBIX JJISI JOCTHIKEHHS TOCTaBICHHON
(128

—  COIOCTaBJISITh MOJTYYEHHBIN pe3yibTaT JESTENbHOCTU C IOCTABJICHHOW 3apaHee LIETIbIO.

2. Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

BbInyCKHUK HAYy4YUTCH:

—HUCKaTh U HAaXOJUTh OOOOIIEHHbIE CIIOCOOBI PELIeHUs 33a[a4, B TOM YHCJI€, OCYIIECTBIATh Pa3BEPHYTHIN
UH(POPMALIMOHHBINA MOUCK U CTABUTH HA €r0 OCHOBE HOBbIE (yueOHBIE U MO3HABATEIbHbIEC) 3a/1a4H;

—KPUTHYECKH OIIEHMBAThb W HMHTEPIPETUPOBATh MH(OPMALIMIO C pa3HbIX MO3UIMI, pacrno3HaBaTh U
(buKCUpOBaTh MPOTUBOPEUHS B HH(OPMAIIMOHHBIX HCTOYHUKAX;

—HCIIOJIB30BaTh PAa3JIMYHbIC MOJEIBbHO-CXEMATHYECKUE CPEACTBA I IPEACTABICHUS CYIIECTBEHHBIX
CBsi3el M OTHOIIEHUI, a TaK)Ke MPOTUBOPEUUH, BBISBJICHHBIX B MH(POPMAITMOHHBIX HCTOUYHHUKAX;

—HaxXoJuTb W TPHUBOJUTH KPHUTHYCCKUC aApPrymMCeHTBI B OTHOIICHHUU I[CI\/'ICTBI/II\/'I n CY)KHGHI/Iﬁ Apyroro,
CTMOKOIHO M pa3yMHO OTHOCUTHCS] K KPUTUYECKUM 3aMEUYaHUsAM B OTHOIIEHUH COOCTBEHHOI'O CYXKJIEHUS,
paccMmaTpuBaTh UX Kak pecypc cOOCTBEHHOTO pa3BUTHS;

—BBIXOJUTH 32 paMKH Y4eOHOI0 IPeMeTa U OCYILIECTBIIAT LI€J€HANPaBICHHbIN MOMCK BO3MOKHOCTEH /1151
IIXPOKOT'0 MEPEHOCca CPEJCTB U CIIOCOOOB AEHCTBHUS;

—BBICTPaWBaTh MHAWBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYEHUSI CO CTOPOHBI
JpYIruX y4aCTHUKOB U PECYPCHBIE OTPaHUYECHHS;

—MEHATh U YACPKUBATh PA3HBIC IO3UIUHU B IIO3HABATEIBLHOMN JECATEIBHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS
BbinyCKHUK Hay4YuTCH:

—  OCYLIECTBIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pOCIBIMH (KaK BHYTPH
o0pa3oBaTeNbHON OpraHu3aluu, Tak M 3a ee INpelesnaMu), MoAdupaTrh MapTHEPOB MJs JEJIOBOM
KOMMYHHKAIIMH UCXO/1 U3 COOOpakeHU pe3yIbTaTUBHOCTH B3aUMOACHUCTBUS, a HE IMUHBIX CUMIATUH;

— TIpU OCYIIECTBIICHHH TPYMIIOBOW pabOTHI OBITh KaK PYKOBOAWTENEM, TaK M WICHOM KOMaHIBI B
pa3HBIX POJIIX (TeHepaTop UAeH, KPUTHK, UCTIOHUTENb, BHICTYNAIOLIHNH, SKCIEPT U T.1.);

—  KOOPIWHHPOBATH W  BBIIOJHATH PadOTy B  YCIOBUSX  PEaJbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

—  pa3BepHYTO, JIOTHYHO W TOYHO HW3JaraTh CBOI TOYKY 3PEHHS C WCIIOJB30BAaHHEM aJCKBATHBIX
(YCTHBIX ¥ MIUCHMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacrno3HaBaTh KOH(IMKTOT€HHBIE CUTYAIlMH U MPEJOTBpALaTh KOH(IUKTHI 10 UX aKTUBHOH (a3bl,
BBICTPANBaTh JICJIOBYIO U 00pa30BaTeIbHYI0 KOMMYHHMKAIINIO, N30€rast JUYHOCTHBIX OLIEHOYHBIX CY)KICHHUN



Ilnanupyemblie npeaMeTHbie pe3vianTaThl ocBoeHuss OOII COO MaTteMaTHKA: ajredopa M Ha4ajga MaTeMAaTHYECKOIr0 aHAJIN3a, TeOMeTPHUs

ba3oBrblii ypoBeHb
«IIpodsieMHO-PYHKIMOHAJBbHBIE Pe3YJIbTAThD)

Yray0JsieHHbI YPOBeHb
«CucTeMHO-TeOpeTHYECKHE Pe3YIbTAThD)

Paznen |. BINYCKHUK HAYYMTCH I11. BbIMyCKHUK MOJYYUT 1. BoinmyckHUK HAY4YHTCS V. BbINYCKHUK MOJYYHUT BO3MOKHOCTH
BO3MOKHOCTh HAYYUTHCS HAYYUThCS
Hean [ns ucnonp3oBanus B Jna pazeumus moluLieHusl, JJ1s ycnemHoro npoaoKeHUs s obecneuenus 603moAcHOCIIU
0CBOEHH MOBCEAHEBHOMW JKU3HU H UCTIONB306ANUS 8 NOBCEOHEBHOU o0pa3oBaHUA YCHeuHo020 npoo0oaiceHust 00pa308anus
npeaMeTa obecrniedeHus: BO3SMOXHOCTH HCUSHU IO CITEITUAIEHOCTSM, CBSI3aHHBIM C 1O CNEYUATbHOCHISIM, CEA3AHHbIM C
YCIIEIIHOTO MPOIOIKEHHS u obecneyenust 603MON’CHOCU MPUKJIaTIHBIM HCIOJb30BaHHEM ocyujecmeneHuem HayuHou u
00pa30BaHuUs MO CHCIUAILHOCTAM, | YCHEUIHO20 HPOOOINCEHUS. MaTeMaTHKH UCcne008amenbCKoll 0esimelbHOCmU 6
HE CBSI3aHHBIM C TIPUKJIIATHBIM 00pazo8anus No CNeYUAIbHOCMAM, He 001aCmMuU MAmemMamuKy U CMEHCHbIX HAYK
WCTIOJTE30BAaHUEM MaTEeMaTHKH CBA3AHHBIM C NPUKAAOHBIM
UCTIOTB308AHUEM MAMEMAMUKY
TpeGoBanusi K pe3yJibTaTamM
Dnemenmul OnepupoBath Ha 0a30BOM —  Onepuposamv® nonsimusmu. —  CB06OIHO OIIEPHPOBATE® —  Hocmuoicenue pe3ynomamos pazoena
meopuu ypOBHE! MOHATUAMHU: KOHEUHOE KOHEUHOE MHOJICECMB0, MIOHSATHAMU: KOHEYHOE MHOKECTBO, Il;
MHOICECE U MHOXECTBO, SJICMEHT NleMeHm MHOJCeCmaa, AJIEMEHT MHOXECTBA, —  onepuposamv noHsMuUEM
Mmamemamuye MHOY€ECTBA, MO IMHOKECTRO, NOOMHOCECMB0, NepeceyeHtie MIOJIMHOKECTBO, IIEpeceucHHE, onpeodenenust, 0CHOBHbIMU GUOAMU

CKOIl 102UKU

nepecedeHne U 00beTMHeHNEe
MHOJKECTB, UUCIIOBBIE
MHO’K€CTBa Ha KOOPJAMHATHOMN
IIPSIMOM, OTPE30K, UHTEPBAJ;
ornepupoBaTh Ha 0a30BOM
YPOBHE MOHATHUSIMH:
YTBEpXAECHNE, OTPUILIAHUE
YTBEpPXKIE€HHUS, HICTUHHBIE U
JIO’KHBIE YTBEPKICHUS,
MIPUYUHA, CIEJICTBUE, YACTHBIN
CiTy4aid oOIIero yTBepKAeHus,
KOHTPIIPUMED;

HaXOAMTb NEPECEUECHUE U
00BbeTMHEHUE IBYX MHOXKECTB,
npe/ICTaBICHHbBIX Tpaduyecku
Ha YUCIIOBOM MPSIMOM;

U 00bEeOUHEHUE MHONCECNS,
YUCTI06bLE MHOICECNEA HA
KOOpOUHAMHOU NPAMOL,
ompe30K, UHMepaal,
HOLYUHMEPBAT, NPOMEICYMOK
C 8bIKOJIOMOU MOUKO,
epapuueckoe npedcmasierue
MHOHCECME HA KOOPOUHAMHOL
NAOCKOCU, —
—  ONepuposamv NOHAMUIMU.
ymeepaicoeHue, OmpuyaHue
VMBEPIHCOCHUS, UCTHUHHbLE U -
JIOJICHbBLE YIMBEPIHCOCHUS,
npuyUna, creocmesue,
yacmubwlil cyuai 0oue2o
VIMBepIAHCOeHUS, KORMPIpUMep,

00bEIMHEHUE U PA3HOCTh MHOXKECTB,
YHCIIOBBIE MHOXKECTBA Ha
KOOPJMHATHOM NPSMOH, OTPE30K,
WHTEpBaJ, MOJyUHTEPBAJ,
MPOMEXKYTOK C BBIKOJIOTOM TOUKOM,
rpaduiecKoe npeacTaBlIeHIe
MHOYKECTB Ha KOOPJIMHATHOU
IUIOCKOCTH;

3aJaBaTh MHOXKECTBA
MEPEYNCICHUEM U
XapaKTePUCTUIECKIM CBOHCTBOM;
OIIEpUPOBATH MOHATHIMMU:
YTBEpPKICHUE, OTPULIAHUE
YTBEPKACHUS, HICTUHHBIE U JIO)KHBIE
YTBEpKICHUS, IPUYNHA, CIIE/ICTBHE,
YaCTHBINA CTy4ait o0Iero

onpeoenerul, OCHOBHbIMU UOAMU
meopem;

—  NOHUMAMb CYyMb KOCEEHHO20
00Ka3amenbCcmed;

—  onepuposamb NOHAMUAMU CYEMHOO
U HeCUemHo20 MHOJICeCaa;

—  NpUMeHsMb Memoo
Mamemamuieckol UHOYKyuu OJist
npoBedeHUs PACCYHCOeHUL U
00KA3aMenbCma U npu peulenuu
3a0au.

B nosceonesnoti socuznu u npu usyuenuu
Opyaux npeomemos:

—  UCHONB308AMb MEOPEMUKO-
MHOIHCECMBEHHBIIL SA3bIK U A3bIK
JIO2UKU OJI51 ORUCAHUSL PEATIbHBIX

13pech M panee: pacnosHaBaTh KOHKPETHbIE NPUMEPbI OBLLMX NOHATUIN NO XapaKTepHbIM NPU3HaKaM, BbINOAHATL AEWCTBUA B COOTBETCTBUM C ONpPeAeNeHneM U NPOCTeMLLIMMK CBOCTBaMM

NMOHATUN, KOHKPEeTn3npoBaTb Npumepamm o6u.|,|/|e NOHATUA.

2 34ecb M ganee; 3HaTb onpegesieHne NOHATUA, YMETb NOACHATb €ro CMbICA, YMETb UCNONb30BaTb MOHATUE N ero cBOWCTBA npuv nposegeHnn paCCY)K,D,EHVIVI, peweHnn 3agau.
3 34ecb M ganee: 3HaTb onpegesieHne NOHATUA, 3HATb U YMeTb 060CHOBbIBaTb CBOMUCTBA (I'IpVI3HaKVI, €C/I OHU ECTb) NOHATUA, XapPaKTepn3oBaTb CBA3U C APYITMMU NOHATUAMMU, NPeaCcTaBaAA O4HO

NOHATUE KaK YacCTb LLEeNNIOCTHOIo KomMnaiekCa, MCNO/1b30BaTb MNOHATUE U €T0 CBOWCTBA npu nposeaeHnn paccy>+<p,eHMf/'|, A0Ka3aTeNIbCTB, peweHnn 3aaa4.




— CTpOUTH Ha YUCJIOBOU HpsIMOit
MTOIMHO>KECTBO YHCIIOBOTO
MHO>KECTBa, 33JJaHHOE
MPOCTEHITNMHU YCIOBUSMU;

—  pacro3HaBaTh JIOKHBIC
YTBEPXACHHUS, OITHOKH B

paccyXIeHUusX, B TOM
YHCIIE C UCTIOJIb30BAaHHEM
KOHTPIIPAMEPOB.

B nosceonesnoii srcusnu u npu
usyueHuu Opyaux npeomemos.

— HCIOIB30BaTh YUCIIOBBIC
MHOJKECTBAa Ha KOOPAMHATHON
MIPSAMOM 11 OIIMCAHUS
peasIbHBIX TMPOIIECCOB U
SIBIICHHI,

—  TPOBOJAUTH JIOTMYECKUE
paccyX/IeHus B CUTyalHsIx
IOBCEIHEBHON XU3HHU

nposepsimb NPUHAOTICHCHOCTb
QNEMEHINA MHONCECTNEY,
HAxooums nepeceverue u
00beOUHEeHUe MHONCECMS, 6
MOM HUCAe NPEOCMABICHHbIX
epapuuecku Ha HUCI0801U
nPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU,

npoeooumsb 00OKa3amenvHble
paccysxcoerus 0na
000CHOBAHUS UCMUHHOCIU
VMEepAHCOeHUIL.

B nosceounesnoii srcuznu u npu

usyueHuu Opyeux npeomemos.
UCNONIb3068AMb YUCTIOBbIE
MHOdICcecmea Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU
0J151 ONUCAHUSA PEabHbIX
npoyeccos u A8NeHUll
npPOBOOUMb QOKA3AMENbHbLE
PACCYACOEHUSL 8 CUTY AYUSX
N0BCEOHEeBHOU HCUZHU, NPU
peutenuu 3a0ay u3z Opyaux
npeomemos

YTBEPXKACHUS, KOHTPIIPUMED;
MIPOBEPSTH IPUHAJJIEKHOCTD
3JIEMEHTa MHOXKECTBY;

HaxXOIWUTh NIEPECCUCHHE U
00bEeIMHEHNE MHOXKECTB, B TOM
Yrcyie MPEACTABICHHBIX IpapUUecKH
Ha YUCJIOBOM IPSAMOU U Ha
KOOPAHMHATHOH IUIOCKOCTH;
MIPOBOJNTE JOKa3aTEIbHBIE
paccyxaeHus st 000CHOBaHUS
HUCTUHHOCTH YTBEPKICHUMN.

B nosceonesnoi scuznu u npu uzyuenuu

opyeux npeomemos:

HCIIOJIb30BaTh YMCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOH NpsAMOU U HA
KOOPJAMHATHOM MJIOCKOCTH ISt
OTHMCaHUs peanbHbBIX MPOLECCOB U
SIBIICHHI;

MIPOBOJIUTH JI0Ka3aTEIbHbBIE
paccyXIeHus B CUTyalusIx
MIOBCETHEBHOM KU3HU, TP PEIICHUU
3a]1a4 U3 JPYTUX NPEAMETOB

npoyeccos u AGNeHUl, NPU peuleHuu
3a0ay Opyeux yueOHbiX npeoMemos

Yucnha u
8bIpadzceHUus

— OmnepupoBath Ha 0a30BOM
YPOBHE MOHITHSIMU: 11EJI0€
YHCIIO, IEIMMOCTh YUCe,
OOBIKHOBEHHas! IpoOb,
JeCATHYHAS IPOOb,
palnroHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHUE
YHCIIa, 9aCTh, 0TI,
OTHOIIICHHE, MTPOLIEHT,
HOBBIIICHHE ¥ IOHIKECHUE Ha
3aJaHHOE YHCIIO TIPOLICHTOB,
Macirao;

—  OlepupoBaTh Ha 6A30BOM
YPOBHE TIOHATHSMU: JIOTaprUPM
YHCIIa, TPUTOHOMETPHYECKast

C80600H0 onepuposamv
NOHAMUAMU. Yea0e YUCIO,
OeuUMoCmsb yucei,
00bIKHOBEHHASL OPOOb,
Odecamuunas 0pooy,
PAYUOHATLHOE YUCTLO,
npubnudcénHoe 3Havenue
yucaa, yacmo, 00,
OmMHOWEeHUe, NPOYEHM,
noebleHue 1 NOHUdICEeHUe HA
3A0aHHOE YUCLO NPOYEHMO8,
macwumaob,

nPUBOOUMb NPUMEPBL YUCET C
3A0AHHBIMU CEOUCMBAMU
oenumocmu;

CB00OJTHO OTIEPUPOBATH MOHSATHIMU:
HATypaJIbHOE YHCII0, MHOXKECTBO
HATYpaJIBHBIX YHCE, [[eJI0e YUCIIO,
MHOYECTBO LIEJIBIX YUCET,
OOBIKHOBEHHAS IpOo0Ob, NECSITUYHAS
Ipo0Ob, CMEMIAHHOE YHCIIO,
palMoHaJIbHOE YHCI0, MHOXKECTBO
palMOHAIBHBIX YUCET,
WppalMoOHaIbHOE YHCII0, KOPEHb
CTETIEHH N, IEMCTBUTEIBHOE YHCIIO,
MHOECTBO JCHCTBUTEIbHBIX YHCET,
reoMeTpruecKas HHTEePIPETaIHs
HaTypaJbHBIX, LEJIBIX,
palMOHATBHBIX, NEHCTBUTEIBHBIX
YHCen;

Jlocmuoicenue pesynrvmamos pazoena
1;

Cc680000HO ONEPUPOBAMb YUCTOBLIMU
MHOJNCECMBAMU NPU PEULEHUU 3A0aY;
NOHUMAMb NPUYUHBL U OCHOBHbBLE UOCU
PACUUPEHUST HUCTIOBbIX MHONCECTNE,
6100eMmb OCHOBHLIMU NOHAMUAMU
meopuu 0enUMOCmu npu peulenuu
CMAaHOapmHuIX 340a4

umemsb 6az08vle NPEOCMABIEHUS O
MHOMHCECMBE KOMNICKCHBIX YUCEIL;
Cc60000HO 6bINOJIHAMb
modicoecmeeHHbie NPpeobpPa308aHUs
MPULOHOMEMPUYECKUX,
JNO2APUPDMULECKUX, CTNENEHHbIX




OKPY’KHOCTB, TPaayCHas Mepa
yria, BeITUYMHA YTIIa,
3aJaHHOI0 TOYKOM Ha
TPUTOHOMETPUUECKON
OKPY’KHOCTH, CHHYC, KOCHHYC,
TAHT'€HC U KOTAHTEHC YTJIOB,
UMEIOIINX TPOU3BOJIHHYIO
BEJIMYNHY;

BBITIOJTHATH apu(MeTHIECKIE
JIEHCTBUS C LUEJBIMU U
paIioHATBHBIME YHCIIAMHU,
BBITIOHSTH HECIIOKHBIE
peoOpa3oBaHMs YHUCIOBBIX
BBIPAXKECHHM, COIEPKAILMX
CTETIEHH YHCe, JIN00 KOPHU U3
YuCcel, TN00 JoTapuQMbl
qrCce;

CpaBHUBATh pallMOHAJIbHBIC
quciia MEXIY COOOI;
OIICHWBAThH M CPAaBHUBATH C
paloHANBHBIMH YHCIIAMHU
3HAUYEHUS [EJIBIX CTENeHeH
4yucen, KOpHEN HaTypanbHOU
CTETICHH W3 YHCETI,
norapu(MOB YHCEN B IPOCTHIX
CITydJasix;

M300pakaTh TOUYKAMHU Ha
YUCIIOBOM IIPSIMOM LIEJIbIE U
palrioHaNbHbIE YUCIIA,
M300pakaTh TOYKaAMH HA
YHCIIOBOM MPSAMOU 1IeJIbIe
CTCIICHU YN CECJI, KOpHU
HaTypaJIbHOM CTENEHU U3
Yuced, JorapuMel Yrucel B
IMPOCTHIX ClIyYasXx,
BBITOIHSTH HECIIOKHBIE
npeoOpa3oBaHus LETbIX U
JIPOOHO-PAITMOHATBHBIX
OYKBEHHBIX BBIPAKCHHIA;
BbIpaXKaTh B MPOCTEUIINX
CITyJasx U3 paBEHCTBA OJHY

ONepUpPOBaAMb NOHAMUAMIL
Jozapu@m yucida,
MPUSOHOMEMPULECKASL
OKPYIHCHOCTD, PAOUAHHASL U
2padycuas mepa yana,
8eUYUHA YeNa, 3a0AHHO20
MOUKOU HA
MPULOHOMEMPUYECKOLL
OKPYIHCHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOUZBOTILHYIO
BENIUYUHY, YUCAA € U T,
BLINOAHAMb ApUpMemuiecKue
deticmeusl, couemas ycmmuole u
nucbMenHble npuembl,
npUMeHsisl npu
HeoOx00uUMoCmu
BLIYUCTIUMENbHYLE
ycmpoiicmea,

HAxXo0ums 3HAYeHUsl KOPHs
HamypanibHOU Cmeneru,
cmenetu ¢ payuoHaIbHbIM
nokazamejem, 1o2apupma,
UCNOAL3Ys NPU
HeoOx00uMocmu
BLIYUCTIUMENbHYLE
ycmpotiicmea,

NOIb308AMBCS OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npo6OOUMb NO U3EECHHBIM
Gopmynam u npasunam
npeobpazosanus OyYKEeHHbIX
BbIPAICEH U, BKTIOUAIOUJUX
cmenetu, KOpHU, 102apugmvl
U mpucoHoMempusecKue
dynryuu,

HAXo0Uums 3HAYEeHUs YUCLOBbIX
U OYKBEHHBIX GbIPAIICEHUL,
ocyujecmanss Heooxooumole
HOOCMAHOBKU U

— IIOHUMATh ¥ OOBSCHATH PA3HUILY
MEX1y TTO3UITMOHHON 1
HETNO3WIIMOHHON CHCTEeMaMH 3aIluCcy
qHCelT,

— TIEpPEBOJUTH YKCIIA U3 OJHOMI
CHUCTEMBI 3aITUCH (CHCTEMBI
CUHCIICHUS) B APYTYIO;

—  JIOKa3bIBaTh U UCII0JIb30BaTh
MPU3HAKHU IETUMOCTH CYMMBI U
TIPOM3BEICHNUS TIPH BBHIITOTHCHUH
BBIYUCIICHUN U PEIICHUU 33]1a4;

—  BBINIOJIHSITH OKPYTIICHUE
palMOHANTBHBIX M UPPAITIOHATBEHBIX
YHCeII ¢ 3aJaHHON TOYHOCTBIO;

— CpaBHHBATH JACHCTBUTEIBHBIC YHCIIA
Pa3HBIMH CITOCOOAMI;

—  YIOpAIOYMBATH YUCIA, 3aIICAHHBIC
B BUJI€ OOBIKHOBEHHOM U IECITUYIHON
IpoOw, Yrcia, 3arCaHHbIe C
WCTIONIb30BaHUEM apH(PMETHIECKOTO
KBQIPaTHOTO KOPHSI, KOPHEH CTETICHH
6ombIe 2;

— Haxoautb HOJl u HOK pa3ubimMu
croco0aMu M HCIIOJIb30BaTh MX MPH
pelieHny 3aaad;

—  BBINIOJIHATH BEIYUCIICHUS
peoOpa3oBaHUs BHIPAKEHUM,
COJIepIKaIINX IeHCTBUTEILHBIC
YHCIla, B TOM YUCIIe KOPHU
HaTypaJIbHbIX CTEIIEHEH;

—  BBITIOJHSTH CTAHJIAPTHHIC
TOXJIECTBEHHBIE TTPEOOPa30OBAHII
TPUTOHOMETPUUECKUX,
norapu()MUIECKHX, CTCIICHHBIX,
HAPPAIOHATLHBIX BEIPAYKEHUH.

B nosceonesnoil sicusnu u npu uzyyenuu
opyeux npeomemos:

—  BBINOJHAITE U OOBSICHATH CPaBHEHUE
PE3yJIbTATOB BEIYUCICHHUN TIPU
PENICHNY NPAKTUYECKHX 3a/1a4, B

BLIPAICEHU,

e1adems popmynoi bunoma
Hvromona;

NPUMEHAMb APU peuleHuU 3a0a4
meopemy 0 JTUHEUHOM NPedCcmasieHuu
HOJI;

NPUMEHAMb NPU peuteHuU 3a0a
Kumaiicxyio meopemy 06 ocmamkax;
NPUMEHAMb NPU peuteHuY 3a0ay
Manyio meopemy Depma;

yMemb 8bINOIHAMb 3ANUCH YUCIA 8
NO3UYUOHHOU cucmeme CHUCTIeHUs,
NPUMEHNb NPU peuteHuU 3a0a
MeoPemuKo-yuciLo8ble QyHKYUuu:
YUCNO U cymma oenumeneti, PyHKyuo
Diinepa;

NPUMEHAMb APU peuieHuU 3a0a4
yenHule Opoodu;

NpUMEHIMb NPU peuteHuu 3a0ay
MHO20UNIEHbL C OeUCBUMETbHLIMU U
yenvimu Ko3ppuyuenmamu,
671a0emb NOHAMUAMU APUBOOUMBIL U
HenpusooUMbILL MHO2OUIEH U
NPUMEHAMb UX NPU PeleHuy 3a0ay,
NPUMEHMb NPU peuteHuu 3a0a
OcHosHyto meopemy aneebpul;
NPUMEHAMb APU PeleHuU 3a0a4
npocmetiuiue QYHKYUU KOMNIEKCHOU
nepemMeHHOU KaK 2eoMempuyecKue
npeobpazosanus




MEPEMEHHYIO Yepe3 IpyTue;

—  BBIYHCJISATH B MPOCTHIX CITydasx
3HAYCHUS YUCIOBBIX
OYKBEHHBIX BBIPOKCHHH,
OCYILIECTBIISIST HEOOXOIUMBIE
MOJICTAHOBKH H
npeoOpa3oBaHus;

— m300paxaTh CXeMaTHICCKH
yroJl, BeJIMYMHA KOTOPOTO
BEIpaXKCHA B Ipajycax;

—  OIICHMBATh 3HAKU CUHYCA,
KOCHHYCa, TAaHTEHCA,
KOTAHTEeHCA KOHKPETHBIX
YIJIOB.

B noseceoneenoii srcusnu u npu
usyueHuu Opyaux yueoHvix
npeomemos:

—  BBINIOJHATH BBIYHCIICHUS TIPH
pEILICHNH 3a/1a4 TPAKTUIECKOTO
Xapakrepa,

—  BBINOJHATH MPAKTUYECKHE
pacyeTHl ¢ HCHOJIB30BaHHEM
py HEOOXOAMMOCTH
CIPaBOYHBIX MATEPHAIOB U
BBIYHCIIUTEIBHBIX YCTPONCTB;

— COOTHOCHTbH peajbHbIC
BEJINYHMHBI, XapaKTEPUCTHKU
00BEKTOB OKPY’KAIOIIETO MHPa
C X KOHKPETHBIMH YUCIIOBBIMU
3HAYCHUSIMU,

—  HCIIONI30BATh METO/IBI
OKpYTJICHUS, TPUOIIVKEHUS U
NPUKUAIKH IIPH PELICHUH
NPaKTHYECKUX 3a1a4
IIOBCEIHEBHON XU3HU

npeobpazosanusi,

—  u300padicamv cxemamuyecku
Veoll, BeUUUHA KOMOPO20
8bIpAdICEHa 6 2padycax unu
paouanax;

—  UCHOB308aMb NPU PeLUeHUl
3a0au mabauyHvle 3HAYeHUs
MPUSOHOMEMPUUECKUX
QyHxyuil yenos;

—  GLINONHAMb NEPEBOO BETUUUHDB]
yena u3 paouanHol mepul 8
2PaodyCcHyio u 0OpamHo.

B nosceounesnoii srcuznu u npu
usyueHuu Opyeux y4eoHvix
npeomemos:

—  GbINOTIHAMb 0elUCMBUsL C
YUCTOBBIMU OAHHIMU NPU
peutenuu 3a0ay
NPAKMUYecKo20 Xapaxkmepa u
3a0ay u3 paziuyHslx obnacmet
SHAHUI, UCNOAL3YS NPU
HeoOX00UMOCU CNPABOYHbIE
mMamepuaivl u
BLIUUCTIUMENbHBLE
ycmpoucmea,

—  oyeHusamv, CPAGHUBAND U
UCTIOTB3068ANb NPU PeUleHUU
NPAKmMuyecKux 3a0ay
YUCTOBblE 3HAYEHUSL PEATIbHBIX
BENUYUH, KOHKDEMmHble
YUCTOBblE XAPAKMEPUCUKU
00bEKMO8 OKPYHCAIOUe20
mupa

TOM YHCIIE TIPUOTIKECHHBIX
BBIYHCIICHHI, UCTIONB3YS Pa3HbBIC
CITOCOOBI CPAaBHEHHIA;

3aIUChIBATh, CPABHUBATh, OKPYTIISTH
YKCIIOBBIC JaHHBIE pPeaTbHBIX
BEJIMYMH C MCITOJIb30BAHUEM Pa3HBIX
CUCTEM HU3MEPCHUSI,;

COCTABIISITh U OIICHUBAThH Pa3HBIMU
CHOCO0aMU YUCIIOBBIC BBIPAKCHHUSI
IIPY PEIICHUY MPAKTUYCCKUX 3a/1a4 U
3a/1a4 U3 JPYyTrux y4eOHbIX
MPEeIMETOB

Ypasnenus u
Hepagencmaea

— Pemars nuHeiiHble ypaBHEHUS
Y HEPaBEHCTBA, KBaJ[paTHbIC
YpaBHCHUS;

—  pemiaTh JorapupMuIecKue
ypasHenus Buja 10g a2 (bx + ¢)

—  Pewamb payuonanvhoie,
nokasamenvhbie U
Jlo2apugpmuneckue ypagHenus
U HepageHcmea, npocmetiuiue
UppayuUoHaivbHbie U

CB00OOHO OTIEPUPOBATH MOHITHAMHU:
ypaBHEHHUE, HEPABEHCTBO,
PaBHOCHIIBHBIE YPABHEHHUS U
HEepaBEHCTBA, ypaBHEHHE,
SBIIAIOIIEECS CIEICTBUEM APYTOTO

Hocmuodicenue pesyiomamog pasoena
1;

€c60000HO onpedensims mun u
8b10UPAMb MEeMOO PeuLeHUs.
NOKA3AMENbHBIX U JI02APUPMULECKUX




= d u mpocreiimme
HepaBeHCTBa Bra 109 a X < d;

—  pelIarth MOKa3aTeIbHbIC
ypaBHeHns, Buaa 2> °=d (rme
d MOKHO IpeICTaBUTh B BUJIE
CTETEeHHN C OCHOBAaHHEM &) U
NPOCTEUIINEe HEPAaBEHCTBA BUIA
a*<d (rme d moxHO
HPECTaBUTh B BUJIE CTEIICHH C
OCHOBAHHUEM a);.

—  TPHBOJHUTH HECKOJIBKO
MPUMEPOB KOpHEH
MPOCTEUILIEro
TPUTOHOMETPHUYCCKOT'O
ypaBHEHUs BUA: sin X = @, COS
X=a, tgx=a,ctgx=a,rae a
— TaOJIMYHOE 3HAYCHHE
COOTBETCTBYIOLLEH
TPUTOHOMETPHUYECKOU

(hyHKIHI.

B nosceounesnoii sicuznu u npu
usyueHuu Opyaux npeomemos.

—  COCTaBJATH U peuaTh
YpaBHEHUS U CUCTEMBI
YPAaBHEHUH PU PELLICHUA
HECJIOXKHBIX MPAKTHUECKUX
3a1a4

mMpueoOHOMempuiecKue
VPasHeHUsl, HepaBeHCEa U UX
cucmembvl;

—  UCHONb308aMb MEMOObl
Ppeenust YpagHeHUL:
npugeodeHue K Uy
«MpousseoeHue pagHo HYIo»
UU «YACMHOE PABHO HYTION,
3aMeHa NEePeMeHHbIX;

—  UCNONb308aMb MEMOO
UHmMepBanos 0l peulerus
HepaseHcms;

—  UCRONb308aMb 2pApuyecKull
Memo0 0151 NPUOTUNCEHHOZO
pelenus ypagruenutl u
Hepasencmes,

—  usobpadicams Ha
MPULOHOMEMPUYECKOUL
OKPYIHCHOCTNU MHOIHCECTNBO
peuieHuti npocmenuiux
MPULOHOMEMPULECKUX
VPABHEHUI U HEPABEHCNEG,

—  GLINOTHAMb OMOOP KOpHell
VpAaGHeHUll UIU peuleHUl
HEepPaseHcme 8 COOMEemcmeuu
€ OONONHUMEbHBIMU
VCAOBUAMU U O2PAHUYEHUAMU.

B nosceounesnoii sicuznu u npu
uzyHeHuu opyeux y4eonvix
npeomemos.

—  cocmasnsams u peulams
VPasHeHUs, CUCmeMbl
VPAasHeHUll U HepaseHCmead npu
peuieHuu 3a0ay Opyaux
VuebHbIX NPeoMemos;

—  UCNONb306aMb YPAGHEHUS U
Hepagencmea 0t NOCMPOEHUS.
U Ucced08aHusi NPOCMeUuux
Mamemamu4eckux mooenetl
PEeAnbHbIX CUMYAYUIl Ul

ypaBHEHUS, ypaBHEHUS,
PaBHOCHIIBHBIE HA MHOKECTBE,
paBHOCHUJIbHBIE IPE0OPa30BaHUs
YpaBHEHUI;

pelaTh pa3Hble BUABl YPaBHEHUN U
HEpaBEHCTB U UX CUCTEM, B TOM
YrcJie HEeKOTOpBIE YpaBHEHHS 3-i 1
4-if crerieHel, ApoOHO-
palnMoHaJIbHbIE U UPPALIMOHAJIBHEIC;
OBJIa/IETh OCHOBHBIMH THUITAMHU
MOKAa3aTeIbHBIX, JOrapu(pMUIECKUX,
HppalMOHATIbHBIX, CTETIEHHBIX
YpaBHEHUI U HEPABEHCTB U
CTaHAapTHBIMU METOJaMHU UX
peleHui ¥ IPUMEHATh UX NpU
pelLleHnH 3a/1aY;

MIPUMEHSTH Teopemy besy k
PELIEHUI0 YPABHEHUI;

IIPUMEHATH TeopeMy Buera mis
peLIeHUs HEKOTOPBIX YPAaBHEHUM
CTEIICHH BBIIIE BTOPOH;

[IOHUMATb CMBICII TEOPEM O
PaBHOCHIIBHBIX M HEPAaBHOCUIIBHBIX
npeoOpa3oBaHMsAX YpPaBHEHUH U
YMETh UX JI0Ka3bIBaTh;

BJIaJIETh METOAAMH PELLICHHS
ypaBHEHUH, HEPABEHCTB U UX
CUCTEM, YMCTH BI)I6I/IpaTI) METO
pelieHus U 000CHOBBIBATH CBOM
BBIOOD;

HCIIOJIB30BaTh METO MHTCPBAJIOB
JJId pEIICHUA HEPABCHCTB, B TOM
YUCIIe IPOOHO-PAITMOHATEHEIX U
BKJIFOUAIOIIUX B CeOs
HppanroHaIbHbIEC BBIPAKECHUS;
pemate anreOpanyecKkue ypaBHEHHUS
1 HEPABCHCTBA U UX CUCTEMBI C
napameTpamu anreOpandecKium u
rpadM4eCcKUM METOAAMHU;

BJIaJIeTh Pa3HbIMU METONAMU
JIOKa3aTeJIbCTBA HEPABEHCTB;

VPaBHEHUIl U HEPABEHCMS,
UPPAYUOHATILHBIX YPAGHEHUT U
HEePAaseHcme, mpuecoHOMempudecKux
VPABHEHUIl U HEPABEHCME, UX
cucmem,

€80000HO peuiams CUCmeMbl
JIUHEHbIX YPAGHEHU,

Ppewams 0OCHOBHbIE MUNBL YPAGHEHULL
U HEPABeHCMe ¢ Napamempamis,
NPUMEHAMb NPU peuteHuU 3a0a
Hepaserncmea Kowu — Byusaxosckoeo,
bepuynnu;

uMemb nPe0CmaesieHue o
HepageHcmeax mexicoy cpeOHUMU
cmeneHHbLMU




NPUKIAOHDBIX 3A0aY,

yMems UHMEPNPemupos8amy
NOLYUEHHBI NPU peuienul
VPABHEHUsl, HepPaBeHCmea Ul
cucmembl peyabman,
oYeHusamy €20
npagoonooodue 6 KOHMeKcme

3A0AHHOU peanbHOl cumyayuu

UIU NPUKAAOHOU 3a0adu

— peliaTh YpaBHEHUS B IIENBIX YUCIIAX;

— u300pakaTh MHOXECTBA Ha
IUTOCKOCTH, 33/1aBacMble
YpaBHEHUSIMU, HEPABCHCTBAMU U MX
CHCTEMaMH;

—  CcBOOOJHO MCTIOJB30BAThH
TOXIECTBEHHBIC TIPEOOPA3OBaHUS
IIPY PEIICHUU YPAaBHCHUN U CUCTEM
YpaBHEHUI

B nosceonegnoii srcusnu u npu usyyeHuu
Opy2ux npeomemos:

—  COCTaBJIATH U pPellaTh ypaBHEHMUS,
HEPABEHCTBA, X CHCTEMBI ITPH
pelIeHnH 3a/1a4 PYTUX YIeOHbIX
MIPEIMETOB;

—  BBINIOJIHATH OLEHKY TPaBAONoA00us
Pe3yNBTaTOB, OIYYaeMbIX MIPH
pELIeHNN pa3INYHbIX ypaBHEHUI,
HEPaBEHCTB U UX CUCTEM IPU
pelleHH 33/1a4 JPYTruX y4eOHBIX
MIPEIMETOB;

—  COCTaBIATH M pPelIaTh YPaBHEHUS U
HEpAaBEHCTBA C MapaMeTpaMHt MIpH
pelIeHNH 33/1a4 JPYTruX y4eOHBIX
MIPEIMETOB;

—  COCTaBJIATh YPaBHEHUE, HEPABEHCTBO
W UX CHCTEMY, OIUCBIBAIOLINE
peaNbHyIO CUTYAIHIO UITH
MIPUKIIATHYIO 3a/1ady,
HWHTEPIPETUPOBATH MOTYyYEHHBIE
pe3yIbTaTHI;

—  HCTOJNB30BATh MPOrpaMMHBIE
CPEJICTBA MPH PEIICHNN OTACITBHBIX
KJIACCOB YPAaBHEHUI U HEPABEHCTB

Dynkyuu

OnepupoBats Ha 6a30BOM
YPOBHE TOHATHSMHU:
3aBHCUMOCTbD BEJIHMYHH,
(YHKIHS, apryMEHT U
3Ha4YeHue PpyHKIHUH, 006IacTh
OIIpeAeIIeHHS M MHOKECTBO

Onepupoeams ROHAMUIMU.:
3A6UCUMOCIb BEUYUH,
Gynryus, apeymenm u
3Hauenue Gyukyuu, 001acmo
onpeoeneHust u MHONICECMBO
SHAueHull YyHKYUU, epapux

— Bragers NOHATHAMU: 3aBUCUMOCTb
BEJIMYHH, QYHKIHS, QpTYMCHT U
3HaYeHUe QyHKIIMHU, 00J1aCTh
OTIpEJIeIICHHSI U MHOXKECTBO
3Ha4YeHuil QpyHKIMHU, rpaduK
3aBUCUMOCTH, TpaPuK HYHKIIUH,

Jlocmuoicenue pesyrvmamos pazoena
I;

81a0emo NOHAMUEM ACUMNIMOMbL U
yMenb e20 NPUMEHSIMb NPU PEUeHun
3a0au;

NPUMEHAN MEMOObl PEULCHUS.




3HaYeHUH QyHKIUH, rpaduK
3aBHCUMOCTH, Tpaduk
GYHKIMH, HYIU QYHKIUH,
IPOMEXYTKH
3HAKOTIOCTOSTHCTBA,
BO3pacCTaHUE Ha YUCIIOBOM
POMEXYTKE, yObIBaHUE HA
YHCIIOBOM IIPOMEXKYTKE,
HanOoJbllee 1 HAUMEHbIIIEe
3HadeHne (pyHKINU Ha
YHCIIOBOM IIPOMEXKYTKE,
nepuoanueckas GyHKIus,
NepuoI;

OTIepUpPOBaTh Ha 0a30BOM
YPOBHE HOHATHUSAMU: TIPsIMast U
oOpatHast
MPOTIOPLIUOHANEHOCTh
JMHEHHas, KBaApaTU4Hasl,
norapuMudecKas u
nokaszarenbHas pyHKIHH,
TPUTOHOMETPUUECKHUE
dhyHKITHY;

pacrmo3HaBath rpaduKu
AIIEMEHTAPHBIX QYHKIIHIA:
npsiMOii ¥ 0OpaTHON
MPONOPLUOHAIBHOCTH,
JIMHEWHOM, KBaJIpaTUYHOM,
sorapu()MUIECKON U
MOKa3aTeNbHON (DyHKITHH,
TPUTOHOMETPUUECKUX
GyHKIHIA;

COOTHOCHTH IrpauKu
3JIEMEHTAPHBIX (QYHKINHA:
npsAMOii 1 oOpaTHON
MPOTIOPIMOHANTEHOCTH,
JIMHEWHOM, KBaJIpaTUYHOM,
norapupMuIecKoil u
MOKa3aTebHON (PyHKITHH,
TPUTOHOMETPUUECKUX
¢byHkuuit ¢ popmynamu,
KOTOPBIMH OHH 3a]aHbl;

3a8ucumMocmu, epaghux
@yHryuu, Hyau yHxkyuu,
NPOMENCYMKU
3HAKONOCMOSIHCMEA,
803pacmanue Ha YUCI080M
npomedicymie, yoviganue Ha
YUCTOBOM NPOMECYMKe,
Hauboabee U HauMeHblUlee
3HayeHue pyHKyuu Ha
YUCTOBOM NPOMENCYmKe,
nepuoouieckas pyukyus,
nepuoo, YemHas u Heyemuas
dynxyuu;

ONEepUPOBaAMb NOHAMUIMIL
npsamas u obpamuas
NPONOPYUOHATILHOCHD,
JUHeNHAs, K8AOPaAMU4Has,
Joeapughmuieckas u
nOKazamenbHas QyHKyu,
MpueoOHOMempudecKue
dyHxyuu;

onpedensimp 3HAYeHUe
DYHKYUU NO 3HAYEHUIO
apeymMeHma npu pasiudHuIx
cnocobax 3a0anust (PyHKyuu,;
cmpoums 2paghuKu U3y4eHHbIX
yHxyuii;

ONUCHIBAMDb NO 2PAPUKY U 8
NPOCMeuuux CIyyasx no
gopmyne nosedenue u
ceoticmea GYHKYUL, Haxo0ums
no epaguxy yuxkyuu
Haubobuile U HaUMeHbULUe
SHAYEHUs;

cmpoums 3CKuU3 2paghuxa
@yuxyuu, yoosremsopsroujeti
npuseodeHHoMmy Habopy
YC08ULL (NPOMEINCYMKU
803pacmanus/yovleanus,
3HaueHue GyHKyuU 8 3a0AHHOU
mouKe, MmouKu IKCHMpPeMyMoa,

Hy/H QYHKINH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, BO3pAacTaHUE Ha
YHCIJIOBOM IIPOMEXYTKE, yObIBaHUE
Ha YUCIIOBOM IIPOMEXKYTKE,
HanOoJbIlee U HAUMEHbIIIEEe
3Ha4YeHue (PyHKIMU Ha YHCIOBOM
MIPOMEKYTKE, IEPUOIUIECKasT
(GyHKUUsA, IEpUOL, YETHAS U
HedeTHas QYHKLIUH; YMETh
IIPUMEHSTh 3TU MOHITUS IPH
peIIeHNH 3a/1aY;

BJIaJICTh MOHATHUEM CTETICHHAS
(GyHKUUS; CTPOUTH €€ TpaduK 1
YMETh MPUMEHSTH CBOWCTBA
CTENEeHHOHN (PyHKIMY NP peLICHUN
3aja4;

BJIaJIeTh NOHSATHAMU MOKa3aTeIbHasI
(GyHKIUS, SKCIIOHEHTa; CTPOUTH UX
rpaduKy U yMETb IPUMEHSTh
CBOICTBa MOKA3aTeNbHON (DyHKITHH
NpY pelICHUN 3a]ay;

BJIAJI€Th TOHATHEM
norapumMudeckas QyHKINS;
CTPOUTH €€ TpauK U YMETh
IIPUMEHSATH CBOMCTBA
norapudmMuieckoit GyHKIUU MpH
pelLIeHnH 3a/1aY;

BJIaJICTh OHATHSIMU
TPUTOHOMETPUYECKUE (DYHKIINY;
CTPOUTH UX TPaUKU U YMETh
MIPUMEHSTH CBOUCTBA
TPUTOHOMETPUUECKUX QYHKLHUH pH
pelleHnH 3a/1a4;

BJIaJI€Th TOHATHEM O0OpaTHast
(yHKUUS; TPUMEHATH 3TO TOHITHE
[IPU PELICHUH 3a/ay;

MIPUMEHSTH TIPU PEIICHUH 33124
CBOWCTBA (DYHKIIMH: YETHOCTD,
[IEPUOUYHOCTh, OTPAHUUYEHHOCTb;
MPUMEHSTDH NPU peIICHUH 33134
npeoOpa3oBaHysi rpaKOB

npocmenuux ougphghepenyuanrbHvlx
VPABHEHUIl NEPB0O20 U 8MOPO20
Nnopsi0Ko8




—  HaXOIWTH 10 rpaduKy
MPUOTKEHHO 3HAYCHISI
(yHKIMU B 3aJaHHBIX TOYKaX;

—  OTpeAeNsTh 1Mo TpaduKy
cBoiicTBa QyHKITUH (HYIH,
HPOMEKYTKH
3HAaKOTIOCTOSTHCTBA,
MPOMEXYTKA MOHOTOHHOCTH,
HanOOJIbIINE U HAaNMEHbIINE
3HAYCHUS U T.IL.);

—  CTPOUTb 3CKU3 rpaduka
(hyHKIUY, yIOBIETBOPSIOLICH
MIPUBEIEHHOMY Ha0Opy
YCIIOBHUH (TTPOMEXKYTKH
BO3pacTaHus / yObIBaHUS,
3HavYeHUe QYHKINU B 3aJJaHHOM
TOYKE, TOYKH SKCTPEMYMOB U
T.I.).

B nosceounesgnoii sicuznu u npu
usyueHuu Opyaux npeomemos.

—  ONpeJeNsTh Mo rpagukam
CBOWCTBA peaJIbHBIX MPOIIECCOB
1 3aBUCUMOCTEH (HanOOJIbIIHe
Y HaMMEHbLINE 3HAYCHHS,
MPOMEXYTKH BO3pacTaHHs U
yOBIBaHUS, TPOMEKYTKU
3HAKOIOCTOSHCTBA U T.I1.);

—  HMHTEpPIPEeTUPOBATH CBOHCTBA B
KOHTEKCTE KOHKPETHOU
MIPaKTUYECKON CUTyaluu

ACUMNMOMbL, HYIU PYHKYUU U
m.0.);

—  pewiamv ypaeHeHusl,
npocmetiuiue CUCmembl
VPABHEHUI, UCTOAb3Y S
ceoticmea QYHKYull u ux
epaguxos.

B nosceonesnoti srcuznu u npu
usyueHuu Opyeux yueoHvix
npeomemos.

— onpedensimb o epaguram u
UCNONIBL3068AMD OISl peUleHUs
NPUKIIAOHBIX 3a0a4 CEOUCMEA
PEeANbHbIX NPOYECcos U
3asucumocmeli (Hauboavuiue u
HaumMeHbuue 3HaA4eHus,
NPOMENCYMKU O3PACAHUSL U
yowisaHus QyHKyuU,
NPOMENHCYMKU
3HAKONOCMOSIHCMEA,
acumnmomsl, nepuoo u m.n.);

—  UHmMepnpemupo8ams
ceolicmea 8 KOHmeKcme
KOHKpEemHOU npaKmu4ecxoul
cumyayuu;

— onpeodensimb no epagpuram
npocmetiviue
Xapaxmepucmuxu
nepuooUYecKUX NPOYeccos 8
buonoeuu, IKOHOMUKE,
MYy3bIKe, paOUoCssasU u op.
(amnaumyoa, nepuoo u m.n.)

(yHKIHIA;

BIIIETh MOHATUSAMH YHCIIOBas
NIOCJIEI0BATENBHOCTb,
apumeTHyecKas U reoMeTpuyecKast
IPOrpeCcCus;

IIPUMEHSTH IIPU PELICHUH 3a1a4
CBOMCTBA U IIPU3HAKU
apu(METHIECKON U TeOMETPUIECKOM
MpOrpeccuil.

B nosceonesnoui socuznu u npu uzyuenuu

Opyeux yueOHvIX npeomemos.
OTIPEAEIISATH 10 TpaduKaM H
HCIOJB30BaTh VIS PEIICHUS
MIPUKJIAIHBIX 33a7a4 CBOICTBA
peaTbHBIX TPOILIECCOB U
3aBUCUMOCTEN (HauboIbIIne 1
HauMEHbBIINE 3HAYCHNU,
POMEXYTKH BO3pacTaHHs U
yObIBaHUS PYHKIMH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, aCUMIITOTHI,
TOYKH Tiepernda, Iepuo u T.11.);
UHTEPIIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMU
MIPAKTUYECKON CUTYalny;.
OTIPENIEJIAT 110 rpauKam
MpOCTENIINe XapaKTePUCTUKU
NEePUOJIMUECKHX MPOIECCOB B
OMOJIOTUH, IKOHOMHUKE, MY3bIKE,
pazuocBs3y U ap. (aMIUTUTY A,
MIEPHOA U T.I1.)

Idnemenmut
Mmamemamuue
CK020
ananusza

— OmnepupoBaTh Ha 6a30BOM
YPOBHE TIOHSTHSMHU:
NpOU3BOAHASA (QYHKLINH B
TOUKe, KacaTellbHas K Tpaduky
(GYHKIMH, TIPOU3BOIHAS
bynxumn;

—  OmIpenensiTh 3HAaUCHHUE
NPOU3BOAHON (PyHKIMU B

—  Onepuposamv ROHAMUSMU:
nPoOU3600HAst PYHKYUU 6
mouke, KaCamenbHasl K
epapuky @yuxyuu,
nPoU3600HAst PYHKYUU,

—  8BIUUCIAMb NPOU3BOOHYIO
0O0HOYNIEHA, MHO20UIEHA,
K8aOpamuo2o KOpHs,

Bramers moHsTHEM O€CKOHEYHO
yOBIBAOIIIAsl TEOMETPHUUECKAS
MPOTPECCUS U YMETh IPUMEHSTH €ro
TIPH PEIICHUH 33]1aY;

MIPUMEHSTH IS PEIICHIS 33124
TEOPHIO IPEIENIOB;

BIIQJICTh MTOHATHUSAMHU OECKOHEYHO
0oJbIIIME ¥ OECKOHEYHO MaJTbIe

Jlocmuoicenue pezyrsmamos pazoena
1;

€60000H0 871A0eMb CIMAHOAPMHBIM
annapamom Mamemamuyecko2o
AHAU3A OIS GLIYUCTEHUS
NpouU3800HbIX PYHKYUU OOHOU
nepemeHHou,

Cc60000HO NPUMEHAMb ANNAPAM




TOYKE TI0 H300PaKEHHUIO
KacaTeJbHOM K rpaduky,
MPOBEJICHHOU B 3TOW TOYKE;

— pemaTh HEeCJIOXKHBIE 33/1a4H Ha
MIPUMEHEHUE CBSI3U MEXKIY
MPOMEKYTKaMHU MOHOTOHHOCTH
U TOYKaAMH 3KCTPpeMyMa
(GyHKIMH, C OTHON CTOPOHBI, H
MPOMEKYTKAMHU
3HAKOIIOCTOSHCTBA U HYJISIMHU
MIPOM3BOAHOM 3TOM (DYHKITUH —
C IpYrOu.

B noeceoneenoii srcusnu u npu
usyueHuu Opyaux npeomemos.

—  TONB3YSCh rpadUKaMH,
CPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa,
MIOBBILLICHNS, YBEJIINUECHUS U
T.I1.) WJIA CKOPOCTH yOBIBaHHS
(mameHus, CHUXKEHYSI,
YMEHBIICHUS U T.I1.) BEJIUYHH B
peabHbIX IpoLeccax;

—  COOTHOCHUTbH I'paduKu
peabHBIX TPOIIECCOB U
3aBUCUMOCTEH € UX
OIMCAaHMSIMH, BKITIOYAIOIINMHI
XapaKTepUCTUKN CKOPOCTU
n3MeHeHus (OBICTPBHIT pocT,
IUTAaBHOE TIOHIKEHHE U T.11.);

—  HCIOJNIB30BaTh rpaduku
peabHBIX IPOLIECCOB IS
pelIeHHsT HECTIOXKHBIX
NPUKJIaIHBIX 337a4, B TOM
YHCcIie Onpenesss no rpaduky
CKOPOCTh X0JIa Iporiecca

nPOU3BOOHYIO CYMMbL
GyHxyuil;

—  GLIUUCIAMb NPOU3EOOHBLE
INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUL, UCTONb3YS
CNPABOYHbIE MAMEPUATDL;

— uccnedosamv 8 npOCMetiuux
CYUAsX QYHKYUU Ha
MOHOMOHHOCMb, HAXOOUNb
HauboIbUUe U HAUMEHbLUUUE
3HA4eHust PYHKYULl, Cmpoums
epaguru MHOLOUNEHOB U
nPOCMeNUUX PAYUOHAILHBIX
@DYHKYULL ¢ UCIONb308AHUEM
annapama Mamemamuyecko2o
ananusa.

B noeceonesrnoii srcuznu u npu
usyueHuu Opyeux yueoHvix
npeomemos:

—  pewamsb NpuUKIaoHsle 3a0ayu
us ouono2uU, YuU3UKU, XuUMUL,
9IKOHOMUKU U OPY2UX
nPeoOMemos, C8sI3anHble C
uccnedosanuem
Xapaxmepucmux peaibHvix
npoyecco8, HAxX0NHCOeHUeM
HaubOILUIUX U HAUMEHBULUX
3HAYEHUIl, CKOPOCMU U
VCKOPEHUsL U M.N.;

—  UHmepnpemuposamv
nonyueHHble Pe3yibmambl

YHCJIOBBIE IIOCJIEA0BATEILHOCTU U
YMETh CPaBHUBATh OECKOHEYHO
OonplIve 1 GECKOHEUHO Majible
II0CTIEI0BATEIILHOCTH;

BJIaJICTh MOHATHSIMU: IPOU3BOAHAS
(YHKIWY B TOUYKE, TPOU3BOAHAS
(dbyHKIIY;,

BBIYUCIIATH IPOU3BOTHBIE
JIEMEHTAPHBIX PYHKIHUH U UX
KOMOUHALINIA;

HccreaoBaTb GyHKUUHU Ha
MOHOTOHHOCTB M 9KCTPEMYMBI;
CTPOUTH IpaUKU U IPUMEHSTH K
pEILIEHHIO 3a1a4, B TOM YHUCIIE C
apaMeTpoM;

BJIaJIeTh IOHSATHEM KacaTellbHas K
rpaduKy GYHKIUHN U YMETh
MIPUMEHSTH €T MPU PEIICHUH 331ay;
BJIaJIeTh MOHATHAMHU IIepBOOOpa3Has
(yHKUUS, ONpeeIeHHBI HHTETPa;
IIPUMEHATH TeopeMy HproToHa—
JleiiOHMIIA | ee CIIeNICTBUS JIJIsI
pelieHus 3aaay.

B nosceounesnoti sicuznu u npu uzyyenuu

Opyaux yueOHvIX nPeomemos.
pelaTh NPUKIaIHbIC 3a1a91 U3
Onosorun, GU3NKH, XUMUH,
SKOHOMHKH U JIPYTUX MPEAMETOB,
CBSI3aHHBIC C UCCIICIOBAHUEM
XapaKTEPUCTHUK MTPOIECCOB;
WHTEPIPETUPOBATH TOJTYUYCHHEIC
pe3yIbTaThl

Mamemamuyecko2o aHanusa Oist
uccnedosanust PyHKyuLl u
nOCmMpoeHus 2papuKos, 6 Mom wucie
uccned08anus Ha GbINYKIOCb,
onepupoeamv NOHAMUEM
nepeoodpasHol yHKyuu 0s
peutenus 3a0a4;

081a0emb OCHOBHbIMU C8EOeHUAMU 00
unmezpane Horomona—Jletibnuya u
€20 NpoCcmeuuux npUMeHeHUsX,
onepuposamsv 8 CMaHOAPMHbIX
CUmMyayusx npou3800HbIMU GbICULUX
nopsAoKos;

YMemb NPUMEHSINb HPU PEUEHUU
3a0a C8OUCMBA HENPEPLIGHBIX
ynxyuii;

YyMemb NPUMEHAMb HPU PeUeHUU
3a0ay meopemvl Betiepuumpacca,
YMemb GbINOTHSMb NPUOTUNCEHHbIE
BbIMUCTEHUS (MEMOObl pelieHUs
VPaBHeHUll, 8bIYUCTICHUS
OnpeoeleHH020 UHMe2pana);

YyMemb NPUMEHSING NPULONCEHUE
NPOU3BOOHOU U ONPeOesieHHO20
UHMe2Pana K peueHuo 3a0ay
ecmecmeo3HaHusL,

671a0emb NOHAMUAMU BMOPASL
NPOU3BOOHAsL, 8LINYKIOCMb epaAPuKa
dyHKyuU U ymems ucciedosams
@DYHKYUIO HA BBINYKIOCHD

Cmamucmux
a u meopus
eéepoamuocme
il, 102uUKa u
KomMOunamop

— OmnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMU
OTHCATETHbHBIMHU
XapaKTePUCTUKAMH YHCIIOBOTO
Habopa: cpemHee

—  Hmemv npedcmasnenue o
OUCKPEMHBIX U HENPEPbIGHBIX
CAYUAUHBIX 8EIUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCIU CTLYYAIHBIX

OnepupoBaTh OCHOBHBIMH
OIMUCATCJIbHBIMU XapaKTCPUCTUKAMU
YHUCIIOBOTO HA0OPa, MOHATUEM
reHepabHas COBOKYTHOCTh H
BBIOOPKOH U3 Hee;

Jlocmudicenue pezyibmamos pazoena
1;

umemsv npeacmaeﬂeﬂue o
YEHMPATbHOU NPedebHOl meopeme,
umemsv npeacmaeﬂeﬂue o




uKa

apudmMeTHyecKoe, MeIMaHa,
HauOoJbIlIee ¥ HAUMEHbIIIEEe
3HAYEHUS;

—  OIepupoBaTh Ha 6A30BOM
YpOBHE MOHSATHIMH: YaCTOTa H
BEPOSITHOCTH COOBITHS,
CITy4aifHbIi BEIOOP, OTIBITHI C
PaBHOBO3MOXKHBIMHU
AJIEMEHTaPHBIMH COOBITHSMHU;

—  BBIUHCIISITH BEPOATHOCTH
COOBITHI HAa OCHOBE TMOJICYETa
YHUCIIa UCXOJIOB.

B noseceoneenoii srcusnu u npu
usyueHuu Opyeux npeomemos.

—  OIICHHMBATh U CPABHHUBATH B
HPOCTHIX CIy4asiX BEPOSTHOCTH
COOBITHIA B peaIbHOMW JKU3HHU;

—  YHTaTh, COMOCTABIIITH,
CpaBHHUBATH,
MHTEPIPETUPOBATH B IPOCTHIX
CITy4asix peasibHble JaHHEIE,
NPE/ICTaBICHHBIC B BUIC
Ta0IuUII, TUarpamm, TpaduKkoB

BENUYUH,
uMemsb npedcmaeieHue o
MamemMamuieckoM OHCUOaHul
u oucnepcuu CIy4auHbIx
BENUYUH,

uMemsb npedcmaegieHue o
HOPMATIbHOM pAcnpeoenenuu u
npumepax HopMaibHO
PACHPEOENeHHbIX CYYAUHbIX
BENUYUH,

NOHUMAaMb CYMb 3aKOHA
bonbuux yucen u
8b100POUHO20 MemOoOd
UBMEPeHUsl 6ePOSIMHOCIeEl;
umemsv npedcmasienue 00
VCIOBHOU 8EPOSMHOCTIU U O
NOTHOU 8ePOSIMHOCTIU,
NPUMEHSIMb UX @ PeuleHuu
3a0au;

umems npedcmagieHue o
BAJICHBIX YACHBIX BUOAX
pacnpedenenuti u nPUMeHsIMb
UX 6 pewenuy 3a0ay;

umems npedcmagieHue o
KOppensiyuu CIy4auHbIx
GeNIUYUH, O JTUHEUHOU
peepeccuul.

B noeceonesnoii orcuznu u npu

usyueHuy Opy2ux npeomemos:
BLIYUCTISIMb UL OYCHUBANb
eeposimHocmu coobimuil 8
PeanbHOU JCU3HU,

8b10Upams nooxooawUe
MemoObl npedCmasienus u
00pabomKu OAHHbBIX,

YyMenb PeuLams HeCi0NCHbLE
3a0ayu Ha NPUMEHEHUe 3aKOHA
OOLUUX HUCET 8 COYUONOSUL,
CMpaxoeanuu,
30PABOOXPAHEHUU,

OTIEPUPOBATH MOHATHIMHU: 9YaCTOTA U
BEPOATHOCTH COOBITHS, CyMMa H
MIPOU3BEICHUE BEPOSITHOCTEH,
BBIYHCIISTH BEPOSITHOCTH COOBITHN Ha
OCHOBE TI0JICUEeTa YUCIIA NCXOIOB;
BJIaJIeTh OCHOBHBIMH HOHSTHAMHU
KOMOWHATOPUKHU U YMETh UX
MPUMEHSTH NPU pEelICHUH 3a1ay;
MMETh TIpeicTaBIeHre 00 OCHOBaX
TEOPUHU BEPOATHOCTEM;

HUMETb NPEACTaBICHUE O JUCKPETHBIX
U HENPEPBIBHBIX CIIy4YalHbIX
BEJINYMHAX U paclpeeNICHUsIX, O
HE3aBHCHUMOCTH CITyYalHBIX
BEIUYHH;

UMETh TPE/ICTaBICHHE O
MAaTEMAaTU4YCCKOM OXUJaHUU U
JUCTIEPCUH CITyYalHBIX BEJIMYWH;
MMETh TPEACTaBICHIE O COBMECTHBIX
pacupefeneHusX CITyqaiHbIX
BEJINYUH;

IMOHMUMATh CYTh 3aKOHaA 6OJ'II)IHI/IX
Yrcen U BHIOOPOYHOT'O MEeToja
M3MEPEHMSI BEPOSITHOCTEH;

AMETh TIPEACTABIICHHE O
HOPMaJIBHOM pPacCIpeeSIEHUN U
npuMepax HOPMalbHO
pacnpeeneHHbIX CITyYaiHbIX
BEITUYHH;

HUMETh NPEICTaBICHUE O KOPPEISIUN
C.]'Iy‘-IElfIHI;IX BCJIINYHH.

B nosceonegnoui sorcuznu u npu uzyuenuu

opyaux npeomemos:

BBIYHCIISITH WM OIICHUBATD
BEPOATHOCTH COOBITHH B peabHOM
JKU3HU;

BBIOMPATh METOBI ITOAXOASIIETO
MpeCcTaBICHUS 1 00PaOOTKH TaHHBIX

8b100pOUHOM KO PuyueHme
KOppensyuu u TUHelHol pecpeccuu;
uMemb npe0CmaesieHue o
CMAamucmuyeckux 2unome3ax u
npoeepke Cmamucmu4ecKou
2unomesul, 0 CMAamucmuKe Kpumepus
U ee yposHe 3HAYUMOCTIUL,

uMemb npedCmaegieHue o Cés3u
IMIUPUYECKUX U TNEOPEMUYECKUX
pacnpedenenuil,

umems npedcmagieHue o
KOOUPOBanuu, 080UYHOU 3aNUCH,
08OUYHOM Oepege;

671a0emb OCHOBHBIMU NOHSIMUIMU
meopuu epaghos (cpag, eepuiuna,
pebpo, cmeneHb Bepuiubl, Nymo 8
epaghe) u ymemv npuMeHsms ux npu
peutenuu 3a0auy;

umems npedcmagieHue 0 0epedvsx u
YyMemb NPUMEHAMb NPU PeUeHUU
3a0au;

671a0emb NOHAMUEM CEA3HOCHIb U
YMemb NPUMEHSING KOMNOHEHMbl
CBAZHOCIU NPU PeUenul 3a0ay;
yMemb OCYuecmeisims nymu no
pebpam, 06x00bl pebep u epuiun
epaga;

umemsb npedcmasienue 00 3U1epPosom
U 2AMUTLIMOHOBOM NYMU, UMEMb
npeocmasiene 0 mpyoHocmu 3a0ayu
HAX0JICOeHUSl 2AMUTILINOHOBA NY ML,
61a0emsb NOHAMUAMU KOHEUHble U
cuemHble MHONCECMBA U YMemb Ux
NPUMEHAMb NPU PeUeHuU 3a0a4;
YyMemb NPUMEHIMb Memoo
Mamemamuieckou UHOYKYUU,

yMemb npuMeHsIms npunyun Jupuxie
npu peuleHuu 3a0a




obecneuenuu bezonachocmu
HaceneHusl 6 ‘lpe&’@bl‘laﬁl—lblx
cumyayusix

Texcmoevie
3a0auu

Perath HecnOXHBIE TEKCTOBBIC
3a]1a4i Pa3HbIX TUIIOB;
aHATM3UPOBATH YCIOBHUE
3a/1a4u, IpH HEOOXOAUMOCTH
CTPOUTH ISl €€ PeIICHHS
MaTeMaTHYEeCKYIO MOJICTb;
MOHUMATh M UCTIONB30BaTh JIS
peleHHs 3a1a49K
UHPOpMAIHIO,
NPEJCTABICHHYIO B BUJIE
TEKCTOBOW U CUMBOJIbHOU
3aIKCH, CXEM, TaOJIuII,
Juarpamm, TpaguKoB,
PHUCYHKOB;

JIEHCTBOBATH 10 AITOPUTMY,
coJiepKaleMycs B YCIIOBHH
3a7aum;

UCIIOJIb30BaTh JOTNYESCKUE
paccy>KAeHUs MPH PEIICHUH
3a/1a4u;

paboTarh ¢ U30BITOUYHBIMHU
YCIIOBUSIMH, BBIOUpas U3 BCe
UHQOpMAaIUH, TaHHEIE,
HEOOXOIUMBIC JJIS PEIICHUS
3aj1a4u;

OCYILIECTBJISATH HECIIOAKHBIN
nepe0op BO3MOXKHBIX PEIICHU,
BBIOUpAs M3 HUX ONTUMATIBHOEC
M0 KPUTEPHUSIM,
chopMyITUpPOBAaHHBIM B
YCIIOBHH;

AHATU3UPOBATH U
HHTEPIPETHPOBATH
MOJIyYEHHBIE PEIICHHUS B
KOHTEKCTE YCIIOBHS 3a/1a4H,
BEIOMpATh pPEIlICHUs, He
MPOTHBOpEYAIIHE KOHTEKCTY;
pemarhb 3a7a4y Ha pacueT

Pewamo 3a0avuu pazuvix
MUNoe, 6 Mom Yucie 3a0ayu
NOBLIUEHHOU MPYOHOCHIU,
8b10UPAMb ONMUMATBHDIU
Memoo peuterus 3a0a4l,
paccmampusast paziuyHvle
Memoowl,

CmMpoums MOOeib PeuleHus
3a0ayu, NPoOBOOUMb
JoKazamesibHble
paccysxcoenus;

peutamsv 3a0auu, mpedyouue
nepebopa apuanmos,
npoBepKU YCA08Ull, blOOPA
ONMUMATBLHO20 Pe3yIbmama;
AHAIU3UPOBAMb U
UHmMEPNPEemupo8ams
pe3yabmanmvl 6 KOHMeKCme
VCR08USL 3a0ayU, blOUPAMb
pewenus, He
npomusopeuawue
KOHIMEKCY,

nepegooums Npu peuleHuu
3a0ayu uHgopmayuio u3
00HOI hopmbl 6 Opyeyio,
UCNONL3YS NPU
Heobxo0uUMocmu cxembl,
maoauysl, cpaguxu,
ouazpammol;

B nosceounesnoti scusnu u npu

uzyHeHuu opyeux npeomemoas:
pewams npakmudecKkue
3a0a4u U 3a0ayu U3z Opyaux
npeomemos

Pemate pa3Hbie 3anauu
MOBBIIICHHON TPYIHOCTH;
aHaJM3UPOBATh YCIIOBHE 33/1a4H,
BBIOMPATh ONTUMAIILHBINA METO
peleHus 3a1a4ym, paccMaTpuBast
pa3nuYHbIC METOBI;

CTPOUTH MOJIENb PELICHUS 3a1a4H,
IIPOBOJUTD AOKA3aTeIbHbIE
paccyXIeHus P PELICHUH 3a1a4u;
pemiate 3aga4du, Tpedyrorme
riepebopa BapHaHTOB, TPOBEPKHU
yCIIOBUH, BEIOOpA ONTUMAIBHOTO
pe3yibTaTa;

aHaJIM3UPOBATh U HHTEPIPETUPOBATH
NOJy4YEHHBIE PEIICHHUS B KOHTEKCTE
yCIIOBUS 3a/1a4H, BBIOMPATh
peleHus, He MPOTHBOpeYaIIne
KOHTEKCTY;

MEPEBOIUTH IIPU PELICHUH 3aaul
“H(OPMAITHIO U3 OJTHOU (HOPMBI
3aIlMCH B APYTYIO, HCHOJIb3YS PH
HEOOXOIMMOCTH CXEMBI, TaOJIHUIIbI,
rpad UKy, JHarpamMMmel.

B nosceonesnoti srcuznu u npu uzyyenuu

opyeux npeomemos:
peniaTh MpakTHYECKUE 3a/1a4u U
3aJla4y¥ U3 JPYTUX MMPEIMETOB

Jlocmuoicenue pesynrbmamos pazoena
I




CTOMMOCTH MOKYIIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HECJIOXKHbIC 3aJa4H,
CBSI3aHHBIE C J10JIEBBIM
y4acTHEM BO BIIaJICHUH
(hupMmoii, mpennpusTHEM,
HEJIBUKHMOCTBIO;

peraTh 3a1a4y Ha POCThIE
HPOLIEHTHI (CUCTEMBI CKHIIOK,
KOMHCCHH) ¥ Ha BBIYUCIICHHE
CJIO’KHBIX ITPOLICHTOB B
Pas3InYHBIX CXeMax BKJIA/IOB,
KPEIUTOB U UIIOTEK;

pelaTh NpakTHYECKUe 3a1auH,
TpeOYIOIIHNEe UCTIONB30BAHUS
OTpHLIATENFHBIX YHCEI: Ha
OIpeJiesICHIE TEMIIEPaTypbl, Ha
ofpeJiesieHIe MOJI0KEHUS Ha
BPEMEHHO OcH (710 HaIlIeH 3pbl
1 TIOCIIC), Ha IBIDKCHHUC
JCHEXHBIX CPE/ICTB
(mpuxon/pacxon), Ha
orpeJiesieHHe TTTyOHHBI/BBICOTHI
U T.IL;

WCIIOJIb30BaTh MOHSTHE
MaciTada Jyist HaX0xXICHHS
PacCTOSIHUM U JUIMH Ha KapTax,
IUTaHaX MECTHOCTH, TJTaHaX
IIOMEIIICHNUH, BEIKPOMKaX, IPU
paboTe Ha KOMITBIOTEPE U T.II.

B nosceounesnoti ocusnu u npu

u3yueHuy Opy2ux npeomMemos:
pelarb HecJIOXKHbIe
NpaKTUYECKUE 3a/1a4H,
BO3HMKAIOIME B CUTYaLUsIX
IMOBCEIHEBHON KU3HUA

TI'eomempusn

OnepupoBath Ha 0a30BOM
YPOBHE NOHATHUAMM: TOUKaA,
npsimMasi, III0CKOCTh B
MPOCTPAHCTRE,
napasieabHOCTh U

Onepuposams noHAMUAMU.
MOYKA, NPAMAs, NIOCKOCHb 8
npocmpancmae,
napanienbHoCms u
NEePREHOUKYISAPHOCIb NPAMBIX

Brnanets reomeTpruecKkuMu
TIOHATUSAMU TIPH PEIICHUH 3a1a49 U
MIPOBEICHUH MaTEMAaTHIECKUX
paccyXaeHui;

CaMOCTOSITETHLHO (hOPMYITUPOBATH

Hmems npedocmasnenue 0o
AKCUOMAMUYECKOM Memode,
671a0ems NOHAMUEM 2eoMempuiecKkue
Mecma moyex 6 npoCmpancmee u
yMemb NPUMEHAMb UX 051 PeUeHUs]




HEPHIEHIUKYIISIPHOCTD NPSIMbIX
1 IUIOCKOCTE;

— pacmo3HaBaTbh OCHOBHBIE BUJIBI
MHOTOT'PaHHHUKOB (TIpH3Ma,
NUpaMUJIA, IPIMOYTOJIbHBII
napaujienenumnen, Kyo);

—  u300paxkaTh U3ydaecMble
(UTypHI OT PYKH U C
IPUMEHEHUEM IIPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

— nenath (BBIHOCHBIC) MJIOCKHUE
YEepPTEkH U3 PUCYHKOB MPOCTHIX
00BeMHBIX (pHUTYp: BUA CBEPXY,
cOOKY, CHH3Y;

—  U3BJEKaTh UHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX
FeOMETPUUECKHUX (PUTYpPaX,
NPEICTABICHHYIO Ha YepTexax
Y PUCYHKaX;

— mpuMeHATh Teopemy [Iudaropa
NIPY BBIYHUCIICHUH DJIEMEHTOB
CTEPEOMETPHUECKUX (UTYD;

—  HaxOJWUTh 00BEMBI U IUIOIAAN
MOBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHUKOB C
npuMeHeHueM Gopmy;

— pacmo3HaBaTb OCHOBHBIE BHJIBI
TeJ1 BpalieHus (KOHyC,
HWIAHAP, cdepa U map);

—  HaxOJHTh 00BEMBI U IUIOIAIN
MTOBEPXHOCTEHN NPOCTEMIINX
MHOTOTPaHHUKOB U TEJ
BpaIleHHUs C TPUMEHEHUEM

bopmyi.

B nosceounesnoti ocusnu u npu
uzyuenuu opyeux npeomemoas:

— COOTHOCHUTH a0CTPAKTHBIE
reoMeTpHUYECKHe MOHATHS U
(hakThI C peaTbHBIMH
JKU3HEHHBIMU OOBEKTaMH U

U nIocKocmeli;

NPUMEHAMb 0151 PeUleHUs]
3a0au ceomempuyeckue
gaxmpi, ecau ycnosus
npUMeHeHUs: 3A0aHbL 8 IGHOL
dopme;

pewams 3a0a4u Ha
HAaXocoeHue 2eoMemputeckux
BENUYUH IO 0OPA3YAM U
aneopummam;

denamsb (8bIHOCHBIE) NIOCKUE
yepmedicu U3 pUCyHKo8
00beMHbIX puzyp, 8 mom
yuce puco8ams 8U0 C8epxy,
cOOKY, cmpoums ceyeHus.
MHO202DAHHUKOG,

U381€KAMD,
UHMEPNPemuposanms u
npeobpazoevieams
unghopmayuio o
2eomMempuiecKux gueypax,
npeodCmasieHHyio Ha
yepmeogcax;

NPUMEHSIMb 2e0MempUYecKue
gaxmul 0na pewenus 3a0ad, 8
MOM YUCie nPeonoIaearmux
HeCKOIbKO Ula208 peuteHusl;
ONUCHIBAMD B3AUMHOE
PACNON0CEHUE NPAMBIX U
naocKocmeli 8 NPOCMPAHCMEe;
dopmynuposams ceoticmea u
npusHaKu gueyp,
00KA3bI8AMb 2e0MempUiecKue
YMEepHCOeHUs,

61a0emb CIMaHOapmHou
Kaaccugpuxayuetl
NPOCMPAHCMBEEHHBIX (pucyp
(nupamuovl, npu3mbl,
napannenenuneowst);
Haxo0umov 06vembl U NIOWAOU
nogepxHocmetl

OIIPEe/ICIICHHS TEOMETPUIECKIX
¢buryp, BBLIBUTATh TUTIOTE3BI O
HOBBIX CBOMCTBAaX M MPU3HAKaX
reoMeTpHyYecKux Guryp u
00OCHOBBIBATh WM ONPOBEPTATh HX,
00001IaTh WM KOHKPETH3UPOBATh
pe3ysbTaThl Ha HOBBIX KJIaccax
¢buryp, IpoBOHUTH B HECIIOKHBIX
Cllydasx KiIacCUPHUKanuio GUryp mo
Pa3INYHBIM OCHOBAHHUSM;
HCCIIEIOBATh YSPTEKH, BKIIFOUAs
KOMOMHanuu GUTyp, N3BJICKaTh,
UHTEPIPETUPOBATH U
npeoOpa3oBbIBATH HHPOPMAIIHIO,
MIPE/ICTaBICHHYIO Ha YePTexXax;
peuaTh 3aJa4u reOMEeTPHUECKOTrO
coJiep>KaHusl, B TOM YHUCIIE B
CUTYyalUsX, KOT/Ia allTOPUTM
pELICHUs He CIIeTyeT SBHO M3
YCJIOBHS, BBITIOJIHSITH HEOOXOMMBIE
JUTSL pEUICHUS 3a/1a4n
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS,
UCCIe0BaTh BOZMOKHOCTb
NpUMEHEHUs TeopeM U Gopmydt Juis
pelIeHus 3aj1ay;

yMeTb (POPMYJIHPOBATh U
JI0Ka3bIBaTh T€OMETPUIECKHE
YTBEPKACHUS;

BJIaJICTh MOHATHSIMHU CTEPEOMETPUH:
npy3Ma, apaieNenuIeI,
UpaMuia, TeTPasip;

HUMETb NpeAcTaBIeHs 00 aKCHOMax
CTEPEOMETPHH U CIEIACTBUAX U3 HUX
U YMETh IPUMEHSTD UX MPU PEIICHUH
3ajad;

YMETh CTPOUTDH CEUCHHUS
MHOT'OI'PaHHUKOB C UCIIOJIb30BAHUEM
Pa3IMYHBIX METOJIOB, B TOM YHCIIEe U
METoJ1a CIIE/IOB;

HUMETb NPEACTaBICHUE O
CKPELIMBAIOLINXCSI MIPSIMBIX B

3a0au;

yMemv NPUMEHAMb 015 peUeHUs]
3a0au c8oucmaa NIOCKUX u
08Y2DAHHBIX Y2ll08, MPEXSPAHHO20
yena, meopembl KOCUHYCO8 U CUHYCO8
0J1s1 MpexepaHno2o0 yend,

61a0ems nousImuem
NEePREHOUKYISIPHOE CeyeHie NPU3Mbl U
yMemb NPUMEHAMb €20 NpU peleHuu
3a0au;

umems npedcmagieHue o
08OUCMBEHHOCMIU NPABUTLHBIX
MHO202DAHHUKO8,

671a0emb NOHAMUAMU YeHMPATbHOe U
napanienbHoe npoeKmuposanue u
NpUMEHAMb UX NpU NOCMPOEHUU
CeueHUll MHO202PAHHUKOS MEMOOOM
npoexyuii;

umems npedcmagieHue 0 pazeepmre
MHO20SPAHHUKA U Kpamyaiiwem nymu
Ha NOBEPXHOCIU MHOLOZDAHHUKA,
umMemsb npedcmasiienue 0 KOHUYECKUX
ceveHusx;

umMemsb npedcmasienue o
Kacarowuxcs cgepax u KOmMoOuHayuu
mejl 8pAueHUs. U yMemb NPUMEHAMb
UX npu peweHuu 3a0ad;

NPUMEHAMb APU PeleHuU 3a0a4
dopmyny paccmosnusi om mouxu 0o
nIOCKOCmU,

61a0emb pasHbIMU CNOCOOAMU
3aA0aHUsL NPAMOU YPABHEHUAMU U
yMenmsb NPUMEHAMb NPU peuleHun
3a0au;

NpUMEHAMb NPU peleHuu 3a0ay u
JdoKkazamenbcmee meopem
BEKMOPHDBIL MEMOO U MEMOO
KOOpOuHam,;

umemsb npeocmasiienue 06 aKkCUuoMax
obvema, npumensms gopmynol
00eM08 NPAMOY201bHO20




CUTYyaLUsIMH;
WCIIOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX QUTYD IS
peLICHNs TUIIOBBIX 33134
MPAKTUUYECKOTO COAEPIKaHUS;
COOTHOCHUTH ITOLIAAN
IIOBEPXHOCTEH TEIl OIMHAKOBOMI
(bopMBI pa3nUIHOTO pa3Mepa;
COOTHOCHTBH 0OBEMBI COCYIOB
OJIMHAKOBOH (hOPMBI
Pa3INYHOTrO pa3Mmepa;
OIIeHHBAThH HOpMy
NPaBUIBHOTO MHOTOTPaHHHUKA
10CJIE€ CIUJIOB, CPE30B U T.II.
(ompenensaTh KOIUIECTBO
BEpIINH, pedep 1 TpaHei
MOJY4YE€HHBIX MHOTOI'PAHHUKOB)

2eomempuieckux mei ¢
npumereruem opmyn;

—  BBIMUCAAMb PACCMOSHUA U
Vel 8 npocmpaHcmae.

B nosceonesnoti scusnu u npu
usyueHuu Opyeux npeomemos.

—  UCHONb308aMb CEOUCMEA
2eomempuieckux ueyp ona
peutenus 3a0a4
NPAKmMuyYecKo2o xapakmepa u
3a0ay uz opyeux obnacmet
SHaHUu

IIPOCTPAHCTBE U YMETh HaXOIUTh
YroJl U PacCTOSTHUE MEKAY HUMU;
[IPUMEHSTH TEOPEMBI O
[apajyIebHOCTH IPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE IIPU
pellIeHuH 3a/1aY;

yMETh MPUMEHSTH MapajieabHOe
MPOEKTHUPOBAHUE IJISl H300pasKEHHSI
uryp;

YMETb IPUMEHSTh
MepHIeHINKYISIPHOCTH MPSIMOM 1
TUTOCKOCTH TP pelIeHUH 3a/1a4;
BJIaJI€Th MOHATUSIMH OPTOTOHAJIBHOE
MIPOCKTUPOBAHUE, HAKJIOHHBIE U UX
MIPOCKIH, YMETb IPUMEHATh
TEOpPEMY O TPEX MEPIEHIANKYIIpax
NP pelICHUN 3a]ay;

BJIaJI€Th MOHATHSMHU PACCTOSIHUE
MexXIy (GUrypamMm B IpOCTPAHCTBE,
00N MepIeHANKYIISP ABYX
CKPEUIMBAIOLINXCS MPSIMBIX U YMETh
MIPUMEHSTDH UX IPH PEIICHUH 3a/1a4;
BJIaJI€Th TIOHATHUEM yTOJ MEXIY
MPSIMOM U MJIOCKOCTBIO M YMETh
NPUMEHSTH €T0 NIPU PEIICHUH 3a/1a4;
BJIaJI€Th MOHATHSIMU JABYTPAHHBIN
YOI, yToJl MEXIy TUIOCKOCTSIMH,
MEPIIEHANKYIISIPHBIE TNIOCKOCTU
YMETh MPUMEHSTh UX TIPU PEIICHUH
3aj1a4;

BJIaJIeTh MOHATHSIMHU TIpU3Ma,
napasiesieuIes ¥ NPUMEHSTh
CBOMCTBa NapaJlIeNICIINIIE1a IPU
pelleHnH 3a/1a4;

BJIaJIeTh MOHATHEM IPSMOYTOJIbHBIN
napasiesieuIe U IPUMEHSTh ero
[IPU PELICHUH 3a]ay;

BJIJIETh IOHSATHAMU MMUPAMUJIA,
BUJIbI IUPAMUJ, DJICMEHTHI
MIPaBUIBHOM MUPAMHUIIBI M YMETh
MPUMEHSITh UX NP pElICHHUH 3a/1a4;

napanienenuneodq, npusmol u
nupamuodsl, mempa’aopa npu peuleHuu
3a0au;

npUMEHsAmb meopemvl 00
OMHOWEHUSX 00BEMO8 NPU PeueHUU
3a0au;

NPUMEHAMb UHMe2Pal Ol
BbIYUCTIeHUS 00bEMOEB U
noeepxnocmeltl mei 6pAweHus.,
BBIMUCAEHUS NAOWAOU CHEPUHECKO20
nosica u 0b6vema waposo2o Ciosi;
umMemsb npedcmasiienue 0 OBUNCEHUX
6 NPOCMPAHCMBE: NAPATIETLHOM
nepenoce, cCuMmempuu
OMHOCUMENbHO NAOCKOCHIU,
YEHMPATbHOU CUMMEMPUU, NOBOPOME
OMHOCUMENLHO NPAMOLL, 8UHINOBOU
cumMMempuu, ymems RPUMEHAMb UX
npu peuteHul 3a0ay;

umMemsb npedcmasiienue o niowaou
OPMO2OHATILHOU NPOEKYULL;

uMemb nPe0CmaesieHue O
MPexepaHHoOM U MHO20SPAHHOM yeTie U
NPUMEHSMb CEOUCNEA NIOCKUX Vell08
MHO202DAHHO20 YA Npu peuleHuu
3a0au;

umMems npedCmasieHust 0
npeobpazosanuu nOO0OUs,
2oMoOmemuuy u ymems NPUMEHSIMb UX
npu peuienuu 3a0au,

YMemb peulams 3a0ayu Ha
NAOCKOCIU MEMoOamu
cmepeomempuu,

yMemb NPUMEHSING (POPMY bl
00veM086 npu peuleHuu 3a0ay




—  WMETh NPEJICTABIICHUE O TEOpEME
Diinepa, MpaBUILHBIX
MHOTOTPaHHUKAX;

—  BIIQJICTh MOHATHEM ILIOIIAIN
MOBEPXHOCTEH MHOTOTPAaHHUKOB U
YMETh MPUMEHSTH €r0 MPH PEIICHUN
3a1a4;

—  BIIQJICTh MOHATHSAMH TEJIa BPAIICHHS
(tmmuHAp, KOHYC, TIap u chepa), ux
CEUCHUS U YMETh IIPUMCHSTh HX MIPH
pelieHny 3aa4;

—  BJAJICTh NOHATUSIMH KacaTeIbHbIC
MIPSIMBIE M TUIOCKOCTH U YMETh
MPUMEHSTh U3 TIPH PEIICHHUM 33134,

—  WMETh NMPEJICTABIICHUS O BIIMCAHHBIX
Y OMUCAHHBIX cepax U yMeTh
IPUMEHSTH MX TP PELICHUH 3a/1aY;

—  BJAJETh NOHATUSIMH 00bEM, 00BEMBI
MHOTOTPaHHUKOB, TEJI BPAIIICHUS U
MPUMEHSThH UX TIPU PEICHHUH 3a/1a4;

—  UMETh NPEJICTABICHUE O Pa3BEPTKE
[WIMHPA U KOHYCA, TUIOIIA TN
MOBEPXHOCTH LIWJIMHJIPA U KOHYCa,
YMETh MPUMEHSTh UX MIPU PEIICHUN
3ajadq;

— UMETh NPEJCTABICHUE O TUIOIIATH
chepsl U yMETh IPUMEHSTE €T0 TIPH
pelleHUH 3a/1a4;

—  yMeTb peniath 3a/1a4u Ha
KOMOWHAIIMK MHOTOTPAHHHUKOB H TEIT
BpAIllCHUS;

—  UMETh NPEJACTaBJICHHUE O MOI00UHU B
[IPOCTPAHCTBE U YMETh PeIllaTh
3aJlay¥ Ha OTHOIIIEHHE 00BEMOB U
IJTOTAICH TTOBEPXHOCTEH MTOT00HBIX
¢uryp.

B nosceonesnotii socuznu u npu uzyvenuu
opyeux npeomemos:

—  COCTaBIISITH C HCIOJIb30BAHHEM
CBOWCTB F€OMETPUUECKUX QUTYD
MaTeMAaTHYECKHE MOJICITH JIs




perIeHus 3a1a9 MPaKTHIECKOTO
xXapakTepa U 3a7a4 U3 CMEKHBIX
JMCIUAIUIMH, UCCIIEI0BATh
[TOJTyYeHHBIE MOJIENN U
HUHTEPIPETUPOBATH PE3yIbTaT

Bexmoput u OnepupoBats Ha 6a30BOM —  Onepuposamb noHamMuUAMU — Bnaners NOHATUSAMEU BEKTOPHI U UX Jlocmuoicenue pezyrsmamos pazoena
Koopounamul YPOBHE TIOHSTHEM JIEKAPTOBEI dexapmossbl KOOPOUHAMbL 8 KOOP/AWHATEI, I,
6 KOOPIHMHATHI B IPOCTPAHCTBE; npocmpancmee, 6eKmop, —  YMETb BBIIOIHSTh ONIEPAIIUH HAJT Haxooums 00vem napaiieienuneod u
npocmpancm HaXOoJUTh KOOPAWHATEI BEPIINH MOOYIb 6eKMOPA, PABEHCMBO BEKTOpPaMU; mempa’aopa, 3a0aHHbIX
e Kyba ¥ IIPSIMOYTOEHOTO 6EKMOPOB, KOOPOUHAMbI —  HCIOJIb30BaTh CKAIAPHOE KOOPOUHAMAMU CEOUX 6ePUILH,
napaniecnuneaa 8eKMOpa, y2oi Mexcoy MPOU3BENCHHUE BEKTOPOB MPHU 3a0a6amv NPSIMYI0 8 NPOCMPAHCMEBE;
6exmopamu, Ckaiiproe pelieHny 3a1ad; HAX00UmMs pAcCmosiHue om mouku 00
npouseeoeHue 6eKmopos, — IPUMEHATH YPaBHECHUE IIIOCKOCTH, NJIOCKOCIU 8 CUCTmeMe KOOPOUHAM,
KOIMUHEAPHbLE 6EKMOPBL, (Gopmyiy paccTosHust MEXTY HAXOOUMb PACCMOAHUE MEHCOY
—  HAxo0ume paccmosue TOYKAaMH, YpaBHEHHE CHEPhI IPU CKpPeuuUsAIoWUMUCS, NPAMbBIMU,
MedNCOy 08YMsL MOUKAMU, peueHuu 3aaa4; 3A0AHHBIMU 8 CUCHeMe KOOPOUHAM
CyMMY 6€KMopos u — TIPUMEHATH BEKTOPHI U METOJ,
npousgedenue 6ekmopa Ha KOOPJIMHAT B IPOCTPAHCTBE IIPU
UUCTIO, Y20l MEXHCOY peuieHnu 3aaa4
B8EKMOPAMU, CKANAPHOE
npouseederue, packiaobléanmy
8EKMOP NO 08YM
HEeKOJIUHEAPHbIM 8EKMOPAM,
—  3a0asamo NJIOCKOCMb
ypagHeHuem 8 0eKapmogoti
cucmeme KOOpOUHam,
—  pewamsb npocmetiuiue 3a0aqu
88€0eHUEM BEKIMOPHO20
bazuca
Hcmopusa OnuceIBaTh OTACTLHBIC — Ilpedocmasname exnao — HwmeTts npesacTaBieHne o BKIAe Locmuoicenue pezynomamos pasdena ||
Mamemamux BBIJAIONITHECS PE3YIbTATHI, 8bI0AIOWUXCA MANEMANUKO8 8 BBIJJAIONITUXCSI MAaTEMATHKOB B
u MOJTyYeHHBIE B XO/I€ Pa3BUTHS passumue Mamemamuxy u pa3BUTHE HAYKU;
MaTeMaTHKH KaK HayKH; UHBIX HAYUHBIX 0baacmell; — TIOHHMMATh POJIb MaTEMATUKHU B
3HATh TPUMEPHI —  NOHUMAMb PO MAMEMAMUKY pasButuu Poccun
MaTeMaTUYECKUX OTKPBITUN U 6 pazeumuu Poccuu
UX aBTOPOB B CBSI3H C
OTEUYECTBEHHOI M BCEMUPHOM
UCTOpHEH;
MMOHUMATh POJIb MATEMATHUKH B
pazButun Poccuu
Memoout [IpuMeHsTh n3BecTHBIE METOABI | — HMcnonv3osams 0CHOBHbBLE — Hcnonp3o0BaTh OCHOBHBIE METOJIBI Jlocmuoicenue pesyrsmamos pazoena




mamemamuk
u

IIPY PEIICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 33/]a4;
3aMedaTh U XapaKTePU30BaTh
MaTeMaTHYECKHUE
3aKOHOMEPHOCTH B
OKpYKarolen
JIeHCTBUTEIBHOCTH;

MIPUBOIUTH IPUMEPEI
MaTEMaTHYECKUX
3aKOHOMEPHOCTEH B IIPUPOJE, B
TOM YHCJIE XapaKTePU3YIOIIHNX
KpacoTy U COBEPIIEHCTBO
OKPY>KaOILEro MUpa u
IIPOU3BEIEHUI UCKYCCTBA

Memoowvl 00KA3amenbcmad,
nPOBOOUMb OOKA3ZAMENbCMBO
U BbINOJIHAMb ONPOBEPHCEHUE,
NPUMEHSAMb OCHOBHbLLE
MEMOoObl PeULeHs.
Mamemamuyeckux 3a0ay;

HA OCHOBE MAMEMAMUYECKUX
3aKOHOMepHOCIel 8 Npupooe
Xapakmepuzoeams Kpacomy u
COBEPUIEHCTNBO
OKpYIHCArOWe20 Mupa u
npou3sedeHUll UCKYCCMEa;
NPUMEHSIMb npocmetiiue
nPOSPaAMMHbBLE CPedCEa U
9NIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTHEMbL
npu peulenuu
Mamemamuyeckux 3a0ay

JIOKA3aTeNNbCTBa, IPOBOIUTD
IOKA3aTeIbCTBO U BBIIOIHATE
OIIPOBEPIKEHIE;

MIPUMEHSTH OCHOBHEIE METOIBI
peLIeHns MAaTEMAaTHYECKHX 3a/1a;
Ha OCHOBE MAaTEMATUYECKUX
3aKOHOMEPHOCTEH B IPUPO/IC
XapaKTepU30BaTh KPAaCoOTy U
COBEPIIIEHCTBO OKPY)KAIOIIETO MUPA
MIPOM3BEACHHH UCKYCCTRA;
MIPUMEHATH TPOCTEHIIHE
pOrpaMMHBIE CPEICTBA U
3IIEKTPOHHO-KOMMYHHKAIHOHHBIC
CHCTEMBI TIPH PEIICHUH
MaTeEMAaTUYECKUX 3a/a4;
I10JIb30BaTbLCA HpI/IKJ'IaI[HLIMI/I
IIporpaMmaMu 1 porpaMMamMu
CUMBOJIbHBIX BBIYUCICHUM [T
UCCIEI0BAHNS MATEMATHUECKUX
00BEKTOB

I,

NPUMEHAMb MAMEMAMUYecKue
SHAHUSL K UCCAEO08AHUIO
OKpYIHCaioueco Mupa
(modenuposanue huzuueckux
npoyeccos, 3a0auu IKOHOMUKU)




Conep:xanue yueOHOT0 npeaMeTa
ba30Bblil YPOBEHb

Auare0pa u HayaJIa aHAJIN3a

IToBTOpenue. Pemenue 3a1a4 ¢ MCMOIB30BaHUEM CBOMCTB UHUCENI U CUCTEM CUUCIICHHUS, IEIIMMOCTH, A0JICH U
yacTel, IPOLEHTOB, MoyJiel uncen. Pelienue 3aaa4 ¢ UCIOIb30BaHUEM CBOMCTB CTETIEHEN U KOPHEH,
MHOTOYJICHOB, TPe0Opa30BaHUl MHOTOUICHOB U APOOHO-PAlMOHANIBHBIX BBIPAXKEHUH.

Pemenue 3agau ¢ ncnosib30BaHUEM IpagyCHON Mephl yriia. Moaysp yucia u ero CBOMCTBa.

Pemenue 3aa4 Ha ABUKEHHE U COBMECTHYIO padOTy C MOMOIIBIO TMHEHHBIX U KBaJIPATHBIX YPAaBHEHUN U HX
cucteM. Penenue 3a1a4 ¢ MoOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM NEPEMEHHOM, C
MPUMEHEHHUEM U300paKeHHsI YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM YHCIOBBIX (YHKIMN U UX rpadukoB. Mcnoiap3oBaHne CBONCTB U

rpadMKOB TMHEHHBIX ¥ KBAJPATHUHBIX (YHKIUIA, 0OpaTHON NPOMOPIHOHATFHOCTH B QYHKIMH Y = /X .

I'paduueckoe pemienre ypaBHeHU U HEPABEHCTB.
Tpuronomerpuyeckasi OKpYXHOCTb, paouanras mepa yeia. CHHYC, KOCUHYC, TAHT€HC, KOMAH2EeHC
IIPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U CIEICTBUS U3 HEr0. 3HAYCHUS

TpuroHomerpudeckux ¢pyukiwmii as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, z pan). @opmynvl
6 4 3 2

CIIOJHCEHUSI MPUSOHOMEMPUYeCKUX QyHKYuUtl, hopmynvl npusedenuss, hopmyisl 080UHO20 apeyMeHma..

Hynu @yHKIMM, poMeXyTKH 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanbotpIiee 1 HanMeHblee 3Ha4YeHNe

dbyukun. [lepuoguueckue pynkuun. YeTHOCTh U HeUeTHOCTh pyHKUUN. CrodicHble yHKyUU.

Tpuronomerprueckue GyHKIHU Y = COSX, Y =SIiN X, Y = tgX . @yuxyus y = ctgx . CBoiicTBa 1 rpaduKu
TPUTOHOMETPHUYECKUX (QYHKIUH.

ApPKKOCHHYC, apKCUHYC, apKTaHT€HC Yucia. Apkxomaneenc yucaa. llpocteitmue
TPUTOHOMETPHUYECKHE YpaBHEHHS. Pelenne TpuroHoMeTpuyecKix ypaBHEHUH.

Obpamusie mpueconomempuyeckue yHKyuu, ux ceoticmaa u epaguxu. Pewenue npocmetiwiux
MPULOHOMEMPULECKUX HEPABEHCME.

CreneHs ¢ IeHCTBUTENBHBIM MMOKa3aTeNieM, CBOMCTBa cTeneHu. [IpocTeiimne nokazareabHbie
ypaBHEHHS 1 HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOIMCTBA U rpaduk.

Jlorapudm uucna, cBoiictsa norapudma. lecsatuunslit torapudm. Yucno e. Hamypanvuwiii nocapugm.
[Ipeo6pa3oBanue norapuMuyecKux BolpakeHUi. Jlorapupmuueckre ypaBHEHUs 1 HEPABEHCTBA.
Jlorapugmuueckast pyHKIUS U ee cBOICTBA U rpaduK.

CrenenHas GyHKIMS U ee cBoiicTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

Memoo unmepsanos 0is peuieHus HepaseHCcma.

IIpeobpazosanusn epaguxos hyukyuii: cosue 8001 KOOPOUHAMHBIX OCell, PACMANCEHUe U cocamiule,
ompaoiceHue OMHOCUMENbHO KOOPOUHAmHuIX ocell. I paguueckue memoowvl pewienus: ypagHeHutl u
Hepaeencms. Peuienue ypasHeHuti U HepageHcme, co0epHCauux nepemMeHHyI0 00 3HAKOM MOOYIIA.

Cucmembl NOKA3aMeNbHbIX, 102APUPGMUYECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl
NOKA3AMEeNbHbIX, 102APUPMULECKUX HEPABEHCNS.

Bzaumno obpamuvie pynxyuu. I paghuxu 63aummo oopamusix hyHKyui.

Vpaenenus, cucmemsl ypasnenuii ¢ napamempom.

[TpousBonnas ¢pyHkuuu B Touke. KacarenbHas k rpaguky ¢pyHKiuu. I'eomeTpudeckuii U Gu3nuecKuit
CMBICIT TTpon3BOIHOM. [Ipon3BoiHbIE d5IeMeHTapHbIX DYyHKIUH. [Ipasuna ouppepenyuposarusi.

Bmopas npouzsoonas, ee ceomempuueckuti u uzuyecKull CMoicCil.

[TonsiTre o HenpepbIBHBIX QYHKIUAX. TOUKH IKCTpeMyMa (MakcuMyMa U MUHUMYMa). MccnenoBanue
9JIEMEHTApHBIX (PYHKIMHA Ha TOUKU HKCTpEMyMa, HauOoJblee 1 HauMEHbIlee 3HAYCHHE C TIOMOIIBIO
NPOU3BOIHON. [locmpoenue epaguxos gynkyuti ¢ NHOMowbIo Npou38ooHsIX. Ilpumenenue npousso0Hol npu
peutenuu 3a0au.

[TepBooOpasnas. Ilepsoobpasnvie snemenmapuulx @yuxyuil. Ilnowads kpugoruHelHolu mpaneyuu.
@opmyna Heromona-Jleiibnuya. Onpedenennviii unmezpan. Boluucienue niowade niockux guayp u
00beM06 meil 6paweHusi ¢ NOMOUbI0 UHMe2pala.

I'eomerpus

[ToBTopenue. Perenune 3a1a4 ¢ NpUMEHEHUEM CBOMCTB (pUTYp Ha MIIOCKOCTH. 3aauu Ha JJ0Ka3aTelbCTBO U
IIOCTPOEHUE KOHTPIPUMEPOB. Vcrionbp30BaHue B 3a7a4ax IPOCTEUIINX JIOTUYECKUX ITpaBuil. Pemenue 3a1ad ¢
UCIIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOILIEHHH B IPSIMOYTOJIBHBIX TPEYrOlbHUKAX, (PaKTOB,
CBSI3aHHBIX C YETBIPEXyroJbHUKaMH. Pemenue 3a1au ¢ UCMOIb30BaHUEM (PaKTOB, CBI3aHHBIX C



OKpPY>KHOCTSIMU. PelieHune 3aa4 Ha U3MEpEHUs Ha IUIOCKOCTH, BBIYUCIIEHUE JUIMH U Iulomanei. Pewenue
3a0ay ¢ NOMOWbI0 8eKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpusi. @urypsl u ux u3o0paxenus (Ky0, nupamuaa, npuzMa). OCHo8Hble NOHAMUSL
cmepeomempuu u ux ceoticmea. CeueHust Kyoa u TeTpaspa.

Touka, psiMas 1 IVIOCKOCTh B IPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUHM U CIIECTBUSA U3 HUX. B3aumuoe
pacrnosoXkeHue NPSMBIX U IIIOCKOCTe! B mpocTpaHcTBe. [lapamiebHOCTh NPSIMBIX U MJIOCKOCTEN B
npocTpancTBe. M300paxkeHne npocTeHmx NpoCTpaHCTBEHHBIX (PUTYp Ha IIIOCKOCTH.

PaccTosnus Mexnay ¢purypamu B IpoCTPaHCTBE.

Vsl B mpocTpaHcTBe. [lepneHuKynsapHOCTb NPSMBIX U INIOCKOCTEH.

[Tpoekuus purypsl Ha TIOCKOCTb. [IpU3HAKK EPIEHIUKYIIPHOCTH IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
Teopema 0 Tpex nepHeHaIUuKYIsApax.

Mpuororpanauku. [Tapamnenenunen. CBoiicTBa mpsaMoyrojibHOTo napamuienenumena. Teopema [Tudaropa B
npoctpanctse. [Ipusma u nupamuna. IlpaBunpHas nupaMua v npaBuiibHasg npusMma. [psmas nupamuja.
DNeMEeHTHI NPU3MbI U TUPAMUJIBI.

Tena Bpamenus: UUIMHIP, KOHYC, cdepa u map. OCHOBHbBIE CBOMCTBA MPSMOT0 KPYroBOTO LIMJIHHIIPA,
psIMOTrO KpyroBoro konyca. 300pakeHue Tei BpalleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuenHoM KOHYCe, cedenusi KOHyca (napanieibHoe 0CHOBAHUIO U NPOXoosujee
yepes epuiumy), ceuenuss YUIUHOpa (napaiiesibHo U NepneHOUuKyIapHO ocu), ceyeHus wapa. Pazeepmra
YUruHoOpa u KOHyca.

IIpocmetiwue KomMOUHAYUU MHO2OSPAHHUKOS U Mejl 8payeHUs Medcoy codotl. Beruncienue 31eMeHTOB
IPOCTPaHCTBEHHBIX (puryp (pedpa, TMaroHaIH, yribl).

[Tnomaap MOBEPXHOCTH MPABUILHOM MUPaAMUIBI M MPSAMOM Mpu3MblL. [11011a1b MOBEpXHOCTH MPSIMOTO
KpYyroBOT'0 LMJIMH/IPA, IPSMOr0 KPYrOBOTO KOHYCA U I1apa.

[Tonstue 06 o6beme. OOBeM MUpPaMUIbI U KOHYCA, MPU3MBI U nunuHApa. O0beM mapa.

Ilooo6nvle mena 6 npocmpancmee. COOTHOILIEHUS MEXy IUIOIIASIMU IOBEPXHOCTEN U 0ObeMaMu
MOAOOHBIX TEIL.

euoicenus 6 npocmpancmee: napanieibHulil NePeHoc, YeHMPALbHAS CUMMEMPUsl, CUMMEMPUs
omuocumenbHo niockocmu, nogopom. Ceoticmea ogudxcenuti. Ilpumenenue 08udiceHuli npu peueHuu 3a0au.

BexTops! 1 KoopAMHATHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHUCIIO, YToJl
Mex 1y BekTopamu. KosimHeapHble U KOMITJIaHapHbIe BEKTOPbl. CKansapHoe npousgedenue 6eKmopos.
Teopema o pasznodxcenuu 6ekmopa no mpem HekomMniaHapuoim eekmopam. Ckansapuoe npousgeoenue
8exmopog 6 koopournamax. Ilpumernenue 6ekmopos npu peuieHuu 3a0ay Ha HaxoXHcOeHue paccmosHull, ONuH,
niowaoetl u 00vbeMos.

Ypasnenue nrockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. @opmyna 0ns
BLIYUCTEHUS. PACCMOAHUSL MENHCOY MOUKAMU 8 NPOCMPAHCMEBe.

BeposiTHOCTh U cTaTHCcTHKA. PaGoTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenne 3ana4 Ha TabnuYHOE U rpaduueckoe MpecTaBlieHne JaHHbIX. Mcnons30Banue
CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPETHUX, HAMOOJBIIIETO U HAMMEHBIIIEr0 3HAYCHHS, pa3Maxa,
oucnepcuu. Pewenue 3a0ay na onpedenenue wacmomul u 86epossmuocmu coovimuil. Buiuucienue
8eposIMHOCMell 8 ONBIMAX C PAGHOBO3IMONCHLIMU dNIEMEHMAPHLIMU ucxooamu. Pewenue 3aday ¢
npumeHenuem KomMounamopuku. Pewenue 3a0au Ha gvluucienue 6eposmHocmel He3a8UCUMbIX COObIMuL,
npumenerue Gopmyavl clodxcenus gepoasmuocmei. Pewenue 3a0au ¢ npumenenuem ouazpamm Jinepa,
oepesa geposimuocmet, popmynvt beprynnu.

Yenosnas eepoasmnocmes. [Ipasuno ymnoscenus eeposmuocmeti. Lopmyna noaHou 6epoamHoOCmu.
Hucxkpemnvie cnyuatinvie senuyunsl u pacnpeoenenus. Heszasucumoie cnyuatinvie senuyunsl. Pacnpedenenue
CYMMbL U NPOU3BEOEHUSL HE3ABUCUMDIX CILYYAUHBIX 8ETUYUH.

Mamemamuueckoe odxcuoanue u Oucnepcus ciydanou eerudunvl. Mamemamuueckoe odxcuoanue u
oucnepcusi CyMmul Cyyaunvlx geaudut. I eomempuyeckoe pacnpedenenue. bunomuanvuoe pacnpeoenerue u
e2o ceolicmaa.

Henpepuignvie cnyuatinvie genuuunsl. Ilonamue o nnomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.
IlokazamenvHoe pacnpedenenue, e2o napamempbl.

Ilonamue o nopmanvrom pacnpedenenuu. Ilapamempol Hopmanvrozo pacnpedenenus. Ilpumepol cayuatinblx
8eUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (RO2PEUHOCb USMEPEHUL, POCT Y4elo8eKa).

Hepasencmeo Yebviwesa. Teopema bepnynnu. 3akon 6onvuiux uucen. Bvibopounsiii memoo usmepenus
sepoamuocmell. Ponv 3axona 6onvuiux uucen 8 Hayke, npupooe u oowecmee.



Kosapuayus osyx cnyuaiinvix eenuuun. Ilonamue o koaggpuyuenme xoppenayuu. Cosmecmmvle HAOa0OEHUS
08YX CIYUAUHBIX 8eIUYUH. BolOopounblll K03phduyuenm Koppeniyuu.

Yriay0JeHHblii VPOBEHD

Auiredpa ¥ HayaJIa aHAJIU3A

IToBTOpenue. Pemienne 3a1a4 ¢ UCIOJIB30BAHUEM CBOKMCTB YMCEI U CUCTEM CUUCIIEHUS, JEIMMOCTH, JOJIEH U
4acTel, MPOLEHTOB, MOAYJIEH yncell. Pelienue 3a1a4d ¢ CIojb30BaHUEM CBOKMCTB CTEIIEHEN U KOPHEH,
MHOTOYJICHOB, TPe0Opa30BaHNUi MHOTOUICHOB U APOOHO-pallMOHANILHBIX BhIpaKeHUN. Penienue 3anau ¢
WCIIOJIb30BAaHUEM I'PATyCHOM MephI yriaa. MoayJib 4nclia U €ro CBOKMCTBA. Pellienue 3a1a4 Ha IBUKEHUE U
COBMECTHYIO palOTy, CMECH U CIUIaBbI C IOMOIIBIO TUHEHHBIX, KBAIPATHBIX U JPOOHO-PAlMOHAIBHBIX
YpaBHEHUH U UX CUCTEM. PemieHnune 3a1a4 ¢ TOMOUIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOMU
MEPEMEHHOM, ¢ MPUMEHEHUEM U300paKeHHsI YUCIOBBIX TPOMEXKYTKOB. Pelienre 3aaad ¢ MCHOIb30BaHUEM
YHUCIIOBBIX (DYHKIUH 1 UX rpadukoB. Vcmonp3oBanre CBOUCTB U rpaKOB JTMHEHHBIX M KBAAPATUIHBIX

byHKIM, 00paTHON MPONOPIUOHATEHOCTU U GYHKIINH Y = \/; . I'pacduueckoe pemienne ypaBHeHUH U

HepaBeHCTB. Mcnonp30BaHue onepanuil HaJl MHOKECTBAMH U BbICKa3bIBaHUSAMU. Vcioab30BaHNE HEPABEHCTB
U CUCTEM HEPaBEHCTB C OJIHON IIEPEMEHHOM, YHCIOBBIX IIPOMEXKYTKOB, UX 00BEIMHEHHUH U IepecedeHnH.
[IpumeneHne npu penIeHny 3a1a4 CBOMCTB apu(PMETHIECKOH U TEOMETPUUYECKON TPOTPECCUH, CYMMUPOBAHHS
OECKOHEUHO! CXOAAIIecs TeOMETPUUECKON IPOTPECCUH.

MHoxecTBa (YUCIOBBIE, TEOMETPUIECKUX (PHUTyp). XapaKTepUCTHUECKOE CBOWCTBO, DJIEMEHT MHOXKECTBA,
yCTOE, KOHEYHOEe, OeCKOHEUHOEe MHOXkecTBO. CriocoOs! 3aaanus MHOkecTB [logmuoxecTBo. OTHOIIEHUS
IIPUHAJIEKHOCTH, BKIIFOUEHUS, paBeHCcTBa. Onepanuu HaJl MHOKecTBaMu. Kpyru Ditnepa. Koneunsie u
OECKOHEUHbIE, CYETHbIE U HECUETHBIE MHOXKECTBA.

WctunHbIe U 10KHBIE BBICKa3bIBaHMsI, ONIEpAllUU HaJl BBICKA3bIBAaHUSMU. Aneebpa evickazvieanuti. CBA3b
BBICKa3bIBaHUM ¢ MHOKeCTBaMH. KBaHTOpPBI CyIIeCTBOBaHUS U BCEOOLTHOCTH.

3axkoHbl JIOTUKU. OcHOo8Hble lo2udecKue npasuia. Pelenne Joruueckrx 3a1ad ¢ UCIoIb30BaHUEM KPYTroB
Dilniepa, 0CHOBHBIX 102UUECKUX NPAGUIL.

YmozakimroueHus. OO0CHOBaHUS U J1I0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Buibl MareMaTnyeckux
YTBEpPXKICHUN. Buowvl dokazamenvcma. Mamemamuueckas uHOyKyus. Ymeepaicoenus: oopammoe 0anHomy,
NPOMUBONOIONCHOE, OOPAMHOE NPOMUBONONONHCHOMY OanHoMy. IIpu3HaK U CBOICTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIOBUS.

OcHosnas meopema apugpmemuru. Ocmamru u cpaguenus. Aneopumm Eexnuoa. Kumaiickas meopema 06
ocmamkax. Manas meopema @epma. Q-uunvie cucmemul cuucienus. Pynkyusa Jinepa, Yucio u cymma
oenumenel HAMypaibHO20 YUCIA.

Panguannas mepa yria, TpUroHOMeTpUYecKas OKpPY>KHOCTb. TpUroHomMeTprueckue (pyHKIUN YUCET U YTIIOB.
®opMyIbl IPUBEACHHUS, CI0KEHHUSI TPUTOHOMETPUUECKUX (QYHKIUH, POpPMYIIbl ABOWHOTO U IMOJIOBUHHOTO
aprymenTa. [IpeoGpa3oBanue cyMMbl, Pa3HOCTH B IPOU3BEACHUE TPUTOHOMETPHUECKUX (DYHKIMH, U
Hao0O0poT.

Hynu @yHKIumM, npoMexyTKH 3HaKOMOCTOSIHCTBA, MOHOTOHHOCTh. HanboibIiee 1 HauMeHbliee 3Ha4eHne
¢yukuun. [lepuoauueckre pyHKINY 1 HAMMEHbIIUHN Tiepuol. YeTHble U HeueTHble QYHKIUU. PyHKyuu

«Opobnas yacms yuciay Y = {X} u «yenas wacmo yuciay Y = [X] .

Tpuronomerprueckue GpyHKIIMH YUCIOBOTO aprymeHTa Y =C0SX, Y =SinX, y=tgx, y=ctgx. CBoiicTa u

rpaduKu TPUTOHOMETPUUECKHUX (QDYHKIUH.

OO6parHble TpUroHoMeTpuyeckre QyHKIMH, UX TJIaBHbIE 3HAUYSHHsI, CBOWCTBA U IpaduKu.
Tpuronomerpudeckue ypaBHeHHs. OTHOPOIHBIE TPUTOHOMETPUYECKHE YpaBHEHUS. Pelenne mpocTenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB. IIpocTeliue cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

Crenens C IEWCTBUTENBHBIM ITOKA3aTENIEM, CBOMCTBA cTeneHu. [IpocTelinme nokazarenbHble ypaBHEHUS U
HepaBeHcTBa. [loka3aTenbHast pyHKUMA U ee cBoicTBa U rpaduk. Yucno € u pynkuusa y =e*.

Jlorapudwm, cBoricTBa morapudma. decatnunsiii u HaTypabHbIN JorapudM. [Ipeodpazoanue
norapudmuueckux BeipaxkeHui. Jlorapupmudeckue ypaBHeHHs U HepaBeHCTBA. Jlorapudmudeckas GyHKITUSL
U ee CBOMCTBA U rpaduK.

Crenennast GyHKIUS U €€ CBOMCTBaA U rpaduk. UppannoHalbHbIe YypaBHEHHUS.

[TepBuuHbIe peaCTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX YUCEI. /Jeticmeus ¢ KOMNIeKCHLIMU YUCTAMU.
Komnnexcno conpsaxcennvie uucna. Mooynw u apeymenm uucna. Tpueonomempuyeckas gpopma KOMNIEKCHO20
yucna. Pewenue ypasnenuii 8 KoOMNieKCHbIX YUCTAX.



MeTto uHTEpBaIOB IS perieHust HepaBeHCTB. [IpeoOpa3oBanust rpag kOB PYHKIIHIA: CIBUT, YMHOKEHUE HA
YHCII0, OTPaKEHNE OTHOCUTEIHHO KOOPAMHATHBIX oceil. ['padmyeckie MeToAbl pelieHus] ypaBHEeHHH U
HEpaBEHCTB. PelleHne ypaBHEHNH U HEPABEHCTB, COAEPIKAIIMX IEPEMEHHYIO 110J] 3HAKOM MOJYJIS.
CucreMbl OKa3aTeIbHBIX, JOTAPUPMUUECKUX U UPPALIMOHANBHBIX YpaBHEHUN. CHCTEMBI TOKA3aTEeIbHBIX,
JOrapu(pMHUUECKUX U UPPALUOHATBHBIX HEPABEHCTB.

B3aumMHuo oOpaTtHbie GpyHkiuu. I'paduku B3aMHO 0OpaTHBIX (PYHKITUH.

YpaBHEHUsI, CHCTEMBI YPABHEHUH C IIAPaMETPOM.

@opmyna bunoma Hotomona. Pewenue ypasnenuii cmenenu gviute 2 cneyuaivHulx 6udos. Teopema Buema,
meopema be3y. Ilpusooumvle u nenpusooumvle muocounenvl. OCHO8HAA meopema aneeopbl.
Cummempuueckue mHozouneHsl. Llenouucnennvie u yenr03HauHble MHO20UEHbL.

Huoghanmoswi ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamos.

Cymmbl u paosl, Memoovl CyYMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubaudHCEHUU OCUICMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NAOCKOCMU.

Hepasencmeo Kowu—Byuakosckozo, nepasencmeo Hencena, nepaserncmea o cpeomux.

[Tonsitue npenena pyHkuuu B Touke. [lonamue npedena pynkyuu 6 beckoneynocmu. Acumnmomaol epagura
@ynxyuu. Cpasnenue beckoneuno manvix u beckoneyno doavuux. Hempepeisaocts pynkuuu. Ceoticmsa
Henpepwvléuvix (hynxyuil. Teopema Betlepuumpacca.

Huddepenumpyemocts Gynkiun. [IponszBoanas pynkuuu B Touke. KacarenpHas kK rpaguky (yHKIHH.
['eomeTpuyeckuii U GU3NIECKUNA CMBICI POU3BOHON. [Ipumenenue npouzeooHotl 6 ¢huzuxe. IIpon3BogHbIC
aneMeHTapHbIX (QyHkuui. [IpaBuna nuddepeHupoBanus.

Bropast npousBoaHas, ee reoMeTpUIECKU U (GU3HUECKUN CMBICTT.

Touku skcTpemMyma (MakCUMyMa 1 MUHEMYMa). MccieoBanne 3JeMeHTapHbIX (YHKIUH Ha TOYKH
JKCTpeMyMa, HauOOJIbIlIee U HaMMEHbBIIIee 3HaU€HUE C MOMOIIBI0 TPOU3BOIHON. [TocmpoeHnue epaghuxos
@yHKyuii ¢ nomowsbro npoussoonvlx. llpumenenue npouzgooHol npu peuwtenuu 3aoad. Haxoowcoenue
IKCMPemMymo8 QYHKYULL HeCKONbKUX NePeMEHHDbIX.

[TepBooOpasnas. Heonpenenennsiit uaterpan. [leppoodpasubie anemMeHTapHbIX (yHKIMH. [Tnomanm
KpuBoJIMHEHHOM Tpaneuuu. @opmyna Hetotona-JIeiiOnuna. OnpeneneHHblidi UHTErpal. Boiuucienue
naowaoet NIocKux ueyp u 06vemos mes 8paujetusi ¢ NOMOWbIO UHMeSPaa..

Memoowbl pewienus hyHKYUOHATbHBIX YPAGHEHUN U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemenne 3a1a4 ¢ UCMOIB30BaHUEM CBOMCTB (UTYp Ha TIOCKOCTHU. Pemenue 3amay Ha
JI0OKa3aTelIbCTBO U MOCTPOEHNE KOHTpIpUMEPOB. [IpuMeHenne npocTelmmx Joruyeckux npasui. Pemenne
3a/1a4 C UCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOILLIEHHUH B MPSMOYTOJIbHBIX TPEYrOJbHUKAX,
(bakTOB, CBSI3aHHBIX C YETHIPEXYTONbHUKAMU. Pelienue 3aa4 ¢ UCMONb30BaHUEM (DAKTOB, CBA3aHHBIX C
OKpYXHOCTSIMU. Pelienue 3a7jau Ha ©3MEpeHHsI Ha III0CKOCTH, BBIYMCIICHUS IJIMH U IIomanen. Pewenue
3a0ay ¢ NOMOWbI0 86eKMOPO8 U KOOPOUHAM.

Harnsannas crepeomerpus. [lpusma, napamienenunen, nupaMua, TETPadp.

OcHOBHBIE TTOHATHS T€OMETPUU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX. [lonamue 0O
AKCUOMAMU4ecKkom memoae.

Teopema Menenas ons mempasdpa. IloctpoeHne ceyeHnii MHOTOIpaHHUKOB METO/I0M ciiesloB. LleHTpanbHoe
npoektupoBanue. [locTpoeHre ceueHnii MHOTOTPAaHHUKOB METOZOM IPOEKIIHMN.

CkpemuBaroniecs npsiMble B IPOCTPAHCTBE. YTOJI MEXy HUMH. Memoobl HaxoicoeHus: paccmoanuti Mexcoy
CKPeWUBarOUMUCS NPAMBIMU.

TeopeMsbl 0 MapauieNbHOCTH IPSIMBIX U IJIOCKOCTEN B MpocTpaHcTBe. [lapanienbHoe NpoeKTHpOBaHUE U
uzobpaxenue puryp. I eomempuueckue mecma mouex 8 NPOCMpancmae.

[lepnieHquKyASIPHOCTD NPSAMOM U TIOCKOCTH. OpTOroHANbHOE MPOEKTUpOBaHUE. HakTOHHBIE U TPOEKIIUH.
Teopema o0 Tpex nepneHIUKYIsApax.

Buowr mempasopos. Opmoyenmpuueckuii mempasop, KaApKacHulil mempasop, paeHOSPAHHbIIL Mempasop.
Ipsmoyeonvruiti mempasop. Meouanwvl u 6umeouanvl mempas’opa.

HHocmpausanue mempasopa 0o napaiieienuneod.

Paccrosiaus mexny ¢purypamu B mpocTtpanctse. OOmuii MepneHIuKYIsIp IBYX CKPEIIMBAIOITUXCS TIPSIMBIX.
Vsl B ipoctpancTie. [lepnenaukynsipHbie OCKOCTH. [110uadb opmo2oHanibHOl NPoeKyuu.
Ilepnenoukynaproe ceuenue npuzmwl. Tpexepanmwiii u Mro2oepanuslil yeoa. Ceolicmea nioCKux yenoe
MHO202panHo20 yena. Ceolicmea niocKux u 08Y2pAHHbIX Y208 Mpexepanno2o yaia. Teopemvl KOCUHYCco8 u
CUHYCO8 OJIs1 MPexepanHo2o yeida.



Bunbl MHOrOrpaHHuKoB. Pazgepmku muocoepannuxa. Kpamuativiue nymu na nosepxnocmu MHO202PAHHUKA.
Teopema Diinepa. IIpaBusibHbIE MHOTOTPAaHHUKU. /[80ticMm8eHHOCMb NPABUNTLHBIX MHO202PDAHHUKOS.
[Ipuzma. Ilapannenenunen. CeoiicTBa napanenenunena. [Ipsmoyronsusiil napamuienenunen. HaknoHnHsle
MPU3MBIL.

[Mupamuna. Buasl nupamu. D1neMeHThI IpaBUIbHON nupaMuibl. [Tupamuipl ¢ paBHOHAKJIOHEHHBIMU
pebpamu 1 rpaHsIMH, UX OCHOBHBIE CBOWCTBA.

[Inomanu noBepxHOCTEH MHOTOTPaHHUKOB.

Tena Bpatenus: TUWIMHIP, KOHYC, map U cepa. CeueHus UMIMHIPA, KoHyca u 1mapa. lllapoBoii cermenr,
[IapOBOM CJIOH, IIAPOBOM CEKTOP (KOHYC).

YceueHnHasi TUpaMua U YCEUEHHBIH KOHYC.

Onemenmol cihpepuueckou ceomempuu. Konuueckue ceuenus.

KacarenbHble npsMble U 10ckocTH. Brncannsle u onucanubie cepul. Kacarowuecs cghepvl. Komounayuu
mein 8paweHusl.

Bekropsl 1 koopaunatel. CymMma BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHUCIIO. YTOJI MEXAY BEKTOPaMHU.
CkansipHO€E ITPOU3BEACHHUE.

VYpaBuenue miockoctd. opMyiia paccTOSTHUS MEXKY TOUKaMU. Y paBHeHHE chepbl. Popmyna paccmosHus
om mouku 00 niockocmu. Cnocobwl 3a0anus npAMOU YPaeHeHUsMU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ HOMOWBIO BEKMOPOE U MEMOOOM KOOPOUHAM. DleMeHMbl
eeomempuu macc.

[Tonsitue o6beMa. OOBEeMbI MHOTOTPaHHUKOB. OOBEMBI Tell BpallleHus. Akcuomsl 06vema. Bvigoo popmyn
00beM08 NPAMOY201bH020 Napalleienuneod, NPUMsl U RUPamuovl. Popmynvl 018 HAX0HCOeHUs 0Ovbema
mempasopa. Teopemvl 06 omHoOWEHUAX 0OBEMOS.

Ipunosicenus unmezpana K 8bl4ucieHu0 00vemMos u nogepxnocmell men epawerus. Ilowaos cghepuyeckoeo
nosca. Obvem waposozo cnos. Ilpumenenue 06vemMo8 npu peuieHuy 3a0ay.

[Tnomane chepsr.

Paszsepmra yununopa u kornyca. Ilnomanb moBepXHOCTU HUIMHIIPA U KOHYCA.

KoM0OuHauu MHOrorpaHHUKOB U TEJl BpALLEHUSI.

[Tono6bue B mpocTpanctBe. OTHOLIEHHE 0O0BEMOB U IIOMIAJICH MOBEPXHOCTEN MOT0OHBIX (pUryp.
suoicenus 6 npocmparcmee: napanienbHblil NEPeHOC, CUMMEMPUSL OMHOCUMETLHO NIIOCKOCHIU, YEHMPATbHASL
cumMmempusi, NOBOPOM OMHOCUMETLHO NPSIMOLL.

IIpeobpazosanue nooobus, comomemus. Pewienue 3a0a4 Ha nioCKOCMU € UCNOIb308AHUEM
cmepeomempuieckux memooos.

BeposiTHOCTH M CTATHCTHKA, JTOTHKA, TeopHs rpadgoB 1 KOMOMHATOPHKA

[ToBTopenue. Mcnonb3oBanue TabauIl ¥ TuarpaMM AJis IpeCTaBlIeHNs JaHHbIX. Pelenue 3a1a4y Ha
IPUMEHEHHE ONUCATEIbHBIX XapaKTEePUCTUK YHCIOBBIX HAOOPOB: CPEHUX, HAMOOJBIIEr0 U HAUMEHBIIETO
3HAueHUs, pa3Maxa, TMCIEePCUU U CTaHJApPTHOTO OTKJIOHEHUs. BbruncieHne yacToT 1 BepOsITHOCTEN COOBITUH.
Bpluncienue BEpOATHOCTEH B OIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTApHBIMU HcX0oaaMu. Mcnonb3oBanue
KOMOMHATOpUKH. Briuniciienne BeposTHOCTEN He3aBUCUMBIX coObITHI. Vcnonb30Banue GopMyIibl CI0KEHUS
BEPOSTHOCTEH, 1uarpamm Didepa, iepeBa BeposaTHocTel, popmyisl bepHym.

Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmen.

VYcnoBHas BeposaTHOCTS. [IpaBrito ymMHOXkeHUs BepossTHOcTeR. DopMmyita ronHou BeposstHocTH. Dopmyna
baiieca.

JluckpeTHble ciyyaiiHble BEIUYHHBI U pacnpezeneHus. CoBMecTHbIE pacipeneneHus. Pacnpenenenue cymmel
Y IPOU3BEJICHUS HE3aBUCHUMBIX CIIyYallHBIX BEIMYMH. MaTeMaTudecKoe 0KUAAHUE U TUCTIEPCUs CIy4allHON
BEIMYUHBL. MaTeMaTHuuecKoe 0KUAAHUE U JUCIIEPCUS CYMMBI CIIy4aiiHbIX BEJTUYMH.

bunapHas cinydaiiHas BelM4MHA, pacupenenenue beprymnu. 'eomerpuyeckoe pacnpeaeneHue.
BunomuanbHOE pacnpesieneHne 1 ero CBOICTBa. [ unepeeomempuyeckoe pacnpeoenerue u e2o C80lcmad.
HenpepsiBHble cnydalinbie BennunHbl. [[10THOCTE BeposTHOCTH. DyHKIMA pacnipenenenus. PaBHomepHoe
pacpeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpenenenue. @ynkuus Jlamnaca. [Tapamerpst
HOPMAJIBHOTO pacnpeneneHus. [IpuMepsl ciydaliHbIX BEIMYHH, TIOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY
(MOTpenIHOCTh U3MEPEHUH, POCT YeoBeKa). [{enmpanvhas npedenvHas meopema.

Hepasencmeo Yebviwesa. Teopema Yebwviuesa u meopema bepuynnu. 3axon borvuiux yucen. Bolbopounwiii
Memoo usmepenus eepoamuocmeli. Ponv 3akona bonvuiux uucen 6 Hayke, npupooe u obwecmse.



KoBapuanus nByx ciaydaitHpix BenuuuH. [Torstie o koadduimente koppensiuun. CoBMeCTHbIC HAOIIOICHUS
JIBYX CITY9alHBIX BEIUYHH. BoiOopounsiii koag@uyuenm xoppersyuu. Jluneunas peepeccusi.
Cmamucmuueckas eunomesza. Cmamucmuxa Kpumepus u ee ypoeens snauumocmu. Ilposepka npocmetiwiux
eunomes. dMnupuyecKue pacnpeoeieHus U ux c6sa3b ¢ meopemuyecKumu pacnpeoenenuimu. Pancosas
KOppenAyus.

Ilocmpoenue coomeemcmauil. HnvekmusHvle U ClOpbeKmusHvle coomeemcmsus. buexyuu. /fuckpemnas
Henpepovignocms. [Ipunyun {upuxie.

Koouposanue. Jleouunas 3anuce.

OcnosHule nonssmus meopuu epaghos. /lepesws. J{souunoe oepego. Ceaznocmov. Komnonenmoi cesaznocmu.
Ilymu na epaghe. Diineposuol u I amurbmonoss nymu.



ypoka

17-19
20-22
23-26
27-30

31

32-35
36-39
40-46
47-55

56

57-58
59-61

62-64

65-66
67-70
71-73
74

75-77

78-80
81-83
84-86

87-91

92

93-94
95-96
97-98

MATEMATHUKA:AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,

10 kmacc 4 4. B Hexesnio, Beero 136 u.( yrury0JieHHbI ypOBeHb )

Tema pa3snena, ypoka

nasa 1: TOBTOPEHUE U PACIIMPEHUE CBEJIEHUI O MHOXKECTBAX,
MATEMATHYECKOM JIOTUKE U ®YHKIIAAX

MHoxecTBa, Onepalyy HaJl MHOXKECTBaMU
Koneunble 1 GecCKkOHEUHbIE MHOXKECTBA
Bricka3piBaHus U oniepaliii HajJ HUMHU
[Ipenukarsl. Onepanuu HaJ npeaukaraMu. Buasl Teopem
Konmponvnaa pavoma Ne 1 «Mnoscecmea u onepayuu Hao Humu
@yHKIUA U €€ CBOMCTBA
[Toctpoenue rpadukoB GyHKINI C TOMOIIBIO TEOMETPHUYECKUX IPEOOpa3oOBaHUI
OO6patHas GpyHKIHS
Meron nHTEpBaANIOB
Koumponsnasn paboma Ne2«lloemopenue u pacuiupenue ceeoenuii 0 YyHKkuyuu»
I'nasa 2: CTEIIEHHAS ®YHKIUSA
CrenenHast QyHKIHS C HATYPaIbHBIM MIOKa3aTelIeM
CrenenHast QyHKIHS C LENbIM MTOKa3aTesIeM
OnpeneneHue KOpHs N-il CTENeHH.
CBoiicTBa KOpHS 1 — O CTETICHHU.
Koumponsnasn pavoma Ne3 «Cmenennan gpynkyus. Kopenw N-ii cmenenu u e2o
ceoucmea»
CreneHb ¢ pallMOHaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA
HppauyoHanbHble ypaBHEHUS
Paznuunble npuéMel petieHus: UppaluOHAIBHBIX YPABHEHUHI U UX CUCTEM
HppaumoHansHble HEPaBEHCTBA
Koumponvnas paboma Ned «Cmenens ¢ payuoHanbHblM NOKA3ameiem u eé ceolicmaeda.
Hppayuonanvnovie ypasnenun u HepageHcmea»
I'nasa 3: TPUTOHOMETPUYECKHUE ®YHKIIUHN
PaILI/IaHHaSI MEpa yria
Tpuronomerpudeckre GyHKIIMHA YHCIOBOTO apryMEHTa.
3HaKM 3HAUYEHUH TPUTOHOMeTpHUYecKuX PpyHKIMNA. YETHOCTh M HEYETHOCTH
TPUTOHOMETPUIECKUX (PYHKITHNA
[Nepuoanueckue GpyHKIUU
CaoiictBa 1 rpaduk GpyHKIUM Y = SiN X 1 Y = COS X
CaoiicTBa 1 rpaguk QyHKIMU Y =tg X Uy =ctg X
Konumponvnasn paboma NeS« Tpuzonomempuueckue pynkuuu u ux ceoiicmear
OCHOBHBIE COOTHOIIEHHS MEXIY TPUTOHOMETPUYECKUMH (DYHKITUSIMH OJHOTO M TOTO K€
apryMeHTa
DopMyIIbI CIOKEHUS.
@opMyJIBI IPUBENCHUS
®opmyJIbl ABOMHOTO, TPOMHOT'O U MIOJIOBUHHOT'O YTJIOB
DopMmymbl 171 TPeoOpa30BaHUs CYMMBI, Pa3HOCTH U TIPOU3BEICHUS
TPUTOHOMETPUIECKUX (HYHKITUHA
Koumponvnasn paooma Ne6 «CoomHowenus mexicoy mpuzoHomempuiecKumu
dynukuyuamu 001020 u mozo »ynce apzymenma. @opmynvl C10MHCEHUA U UX CTIEOCHIEU)
I'nasa 4: TPUTOHOMETPUYECKUE YPABHEHUSA U HEPABEHCTBA
VYpaBuenue C0S X = b
VYpaBHeHue sin X = b
VYpaBHeHuss tgx =buctgx=b
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99-102
103-106

107-109

110-111
112-114
115

116
117
118-119
120-122
123-124
125
126-127
128
129
130
131
132

133
134
135
136

Ne ypoka

1-3
4-6
7-9

10

11-14
15-18
19-21
22-24
25-27

28

29-30
31-33
34-37
38
39

40-41
42-44
45-47
48-50
51

dynknuy Y = arccos X, y = arcsin X, y = arctg x u y = arcctg x
Tpuronomerpuyeckue ypaBHEHHUs!, CBOISAIINECS K alredpanyecKum
Pemenne TPUTOHOMCETPHUYCCKUX ypaBHeHI/Iﬁ MCTOJOM Pa3JIOKCHUA Ha MHOXKUTCIIN.
[IpumeHeHne OrpaHUYEHHOCTH TPUTOHOMETPUUYECKUX (PYHKIIMMA
O paBHOCWJIBHBIX MIEPEXOAaX MPHU PEIICHUU TPUTOHOMETPUUECKUX YpaBHEHUN
TpuroHomeTpuueckre HepaBeHCTBA
Konmponvnas paboma Nel « Tpuzonomempuueckue ypasHeHus u HepageHcmea

I'aasa 5: IPOU3BOJIHAS U EE IPUMEHEHUE
Omnpenenenue npeaena GyHKIMHA B TOYKE U (YHKIIMHA HEMPEPHIBHON B TOUKE
3aayy 0 MTHOBEHHOM CKOPOCTHU U KacaTelbHOM K rpa@uky GpyHKIuu
[TonsiTHE TPOU3BOAHOU
[IpaBusna BbIYHMCICHUS IPOU3BOIHBIX
VYpaBHeHue KacaTelbHOU
Konmponvnas paboma Ne8 «Ilpouszeoonasn. Ypasnenue kacamenvHou»
[Tpu3Haku Bo3pacTaHus U yObIBaHHS (DYHKITHH
Touku sxcTpemyma QyHKIIUN
Haubonbiiee u HanMmeHblee 3Ha4eHNU (PYHKIIMU Ha OTpE3Ke
Bropas npousBognas. [lonstTue BIMyKIOCTH (HYHKIIHH
[Toctpoenue rpadukoB GpyHKIINH
Konmponvnasn paboma N9 «llpumenenue npouszeo0onoi»

INOBTOPEHHUE

Crenennas ¢ynkius. [loBTopenue
TpuroHomerpudeckue ypaBHeHUs U HepaBeHCTBA. IloBTOpeHue
[IpousBoanas. IloBTopenue.
Koumponvnan paboma NelO(umozoeasn)

Anredpa n Haya/Ia MaTeMaTH4eCcKOro aHajau3a, 11kiace
4 4. B Heze10, Bcero 136 4. (yriy6JieHHbIil YPOBEHB)

Tema pasnena, ypoka

I'nasa 1: MOKA3ATEJIBHASA U JIOTAPUOMUYECKASA ®YHKIIUU
CreneHb ¢ MPOU3BOJIBHBIM AEHCTBUTEIbHBIM TOKa3zaTeneM. IlokazaTenbHast GyHKIUS
IToxaszaTenbHbIE YpaBHEHUS
[NokazarenbpHbIE HEPABEHCTBA.

Koumponvnas paooma Nel «Ilokazamenvnas ghynkyus. Ilokazamenvhule ypasnenus
u HepaseHcmea
Jlorapudm u ero coiicTra.
Jlorapudmuyeckas GyHKIUS 1 €€ CBOHCTBa
JlorapupMudeckue ypaBHEHHSL.
Jlorapudmuyeckre HEpaBEHCTBA.
[IpounsBoaHbIe MOKa3aTENbHON U JOrapu(pMUiecKkoi GyHKIUH.
Koumponsnasn pavoma Ne2 «Jlocapughpmuueckan gpynkyun. Jlozapugpmuueckue
ypasenenus u nepagencmea. Ilpouszeoonvie nokazamenvHou u 102apupmuieckon
dyuxyuiy
I'nasa 2: UHTEI'PAJI U EI'O IPUMEHEHUE
[lepBooOpa3zHasi.
[IpaBuna HaxoXkIEHUS TTEPBOOOPA3HOM.
[Tnomanpe kpuBOAMHEHHOM Tpanenuu. OnpenenéHHbIA HHTETPAIL.
Brruucnenune o0bEMOB TeN.
Konmponvnas paboma Ne3 « Mnmecpan u e2o npumenenue»
I'nasa 3: 9JIEMEHTbBI KOMBUHATOPUKHU. BUHOM HBIOTOHA
Meroa MaTeMaTuueCcKOH HHAYKIIUU
ITepecranoBku. Pa3zmernieHusl.
Couetanus (KOMOUHALINY).
bunom HeroTona
Koumponvnasn paboma Ned «Inemenmot komounamopuku. bunom Heromonay
I'nasa 4: DJJEMEHTbBI TEOPUY BEPOSITHOCTEMR
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52-54 Onepaliiiy HaJl COOBITHSIMHU. 3
55-58 3aBUCUMBIC U HE3aBUCHMBbIE COOBITHS 4
59-61 Cxema bepnymn. 3
62-64 CrnyyaifHple BEJIMYMHBI K UX XaPaKTEPUCTUKH. 3
65 Koumponsnasn paboma Ne5 «Inemenmol meopuu 6epoanmuocmei) 1
MNOBTOPEHHUE 35
66-67 [ToBTOpEHHE yueOHOrO MaTepHana 1o TeMe: 2
«/lenmnMOoCTb HaTypanbHBIX YUCETD»
68-70 [ToBTOpeHME yueOHOTO MaTepuala 1o TeMe: «PalnoHanbHbIC YHCIay 3
71-72 [ToBTOopenue yueGHOrO MaTepuaa mo teme: «MHOXKecTBay 2
73 [ToBTOpenne yuebHOTO MaTeprala 1o Teme: 1
«[IponopunoHanbHbIe BETUYUHBD»
74-76 [ToBTOpeHue yueGHOro MaTepuaa 1mo TeMe: 3
«[IporieHTHBIE pacdeTh»
77-80 [ToBTOpenne yuebHOTO MaTepraa 1o Teme: 4
«ONEeMEeHTBI CTaTUCTUKU B TEOPUU BEPOSATHOCTEI
81-82 [ToBTOpEHHE yaeOHOrO MaTepHana 1o TeMe: 2
«PanonanpHbIe BBIpaXKEHHUS M YPaBHEHUS
83-85 [ToBTOopeHue yueOHOro MaTepuaa 1mo TeMe: 3
«CucreMsl anrebpanyeckux ypaBHEHHID»
86-90 [ToBTOpeHne yueOHOTO MaTepHrala 1o Teme: 5
«HepasenctBa. MeTo UHTEPBATIOBY
91-93 [ToBTOpeHue yueOHOro MaTepuaa 1mo TeMe: 3
«CucTeMbl HEpaBEHCTBY
94-98 [ToBTOpeHme yueOHOTO MaTepHrala 1o Teme: 5
«MppanoHAIBHBIE BBIPAXKEHUS, YPABHEHUSI U HEPABEHCTBAY
99-100 [ToBTOpeHme yueOHOTO MaTepHrala 1o Teme: 2
«DyHKIHH U UX CBOUCTBA»
101 [ToBTOpeHue yueOHOro MaTepuaa 1mo TeMe: 1
«IIporpeccun»
102-109 [ToBTOpeHne yueOHOTO MaTepHraa 1o Teme: 8
«TpuroHomerpuueckue (yHKINU, ypAaBHEHUS] H HEPABEHCTBA»
110-117 [ToBTOpeHME yueOHOro MaTepralia o TeMe: 8
«Pemenne nokasaTenabHBIX YpaBHEHUH U HEPABEHCTB»
118-123 [ToBTOpEHHE y4eOHOrO MaTepHaa 1o TeMe: 6
«Penrenune norapuMuiIeckux ypaBHEHUI 1 HEPABEHCTBY
124-125 Konmponvuas paboma No6 2
Hmozosas konmpoavuas padoma
126-129 [ToBTOpeHME yueOHOro MaTepHalia o TeMe: 4
«IIponsBogHas u €€ NpUMEHEHHUE»
130-132 [ToBTOpEHHE y4eOHOrO MaTepHaa 1o TeMe: 3
«HeonpeneneHHbIi HHTETpaID»
133-135 [ToBTOpeHME yueOHOrO MaTepralia o TeMe: 3
«OrpeieeHHbII HHTErpa»
136 3aKIIOUNTENBHBIN YPOK 1
I'eomerpus, 10 knacc
2 4. B HeJeJo, Bcero 68 4.
Ne n/m Ha3Banue TemMmbl ypoka KoJu.4.
TEMA 1:
«HexoTopsle cBeieHUs W3 IVIAHUMETPUH. AKCHOMBI CTEpPeOMeTPHH, CIeICTBUS U3 akcuom» (74.)
1-2 HekoTtopsle cBeIeHNs U3 TUIAHUMETPHUH 24
IToBTOpEHME Kypca reoMeTpun 7-9 KiiaccoB
3 [TpenmeT crepeoMeTpust 14
4 AKCHOMBI CTEPEOMETPHUH I 4.
5 CrnencTBus U3 aKCHOM 14
6 Pemenue 3ana4 Ha IpUMEHEHUE AKCUOM CTEPEOMETPUHU U UX CIICICTBUI I .
7 Kountpoabnas padora Nel «Axcuomvr cmepeomempuu u cnedocmeus u3z Hux. I .

Hauanovuoie npedcmaeﬂeuuﬂ 0 MHO20ZPDAHHUKAX)

TEMA 2: «llapannenvrnocme npamvix u naiockocmenn(19 u.)




8 [TapannensHble TpsSMbIE B IPOCTPAHCTBE. 1 4.
9 [TapannensHOCT TpeX MPSIMBIX. 1 4.
10 [TapayieabHOCTB IPSIMOU U INIOCKOCTH. I u.
11-12 | Pemenue 3anau o teme «llapamienbHOCTh NPSMBIX, IPSIMOM U IMIIOCKOCTHY. 2 4.
13 CkpemmBaroiuecs npsiMblie I 4.
14 VYIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH Iy
15 Yroa Mexay npsMbIMU I 4.
16 Pemenue 3anay no teme «B3auMHOE pacroyioKeHHUE MPSIMBIX B IPOCTPAHCTBE I 4.
17 Pemenue 3a1a4 no TemMe «yroi MEXIy IBYMS MPSIMbBIMU I 4.
18 [TapayienpHbIC TNIOCKOCTH I 4.
19 CBolicTBa napauiesIbHBIX INIOCKOCTEH I 4.
20 Tetpasap I 4.
21 [Mapannenenumen 1 4.
22-23 | [loctpoenue ceueHuit 2 4.
24-25 | Pemenue 3a1a4 o teme «Terpasap u mapauienenumneny 2 4.
26 KonTpoubnas padora Ne2 ««llapannenvnocme ¢ npocmpancmeny 1 4.
TEMA 3: «llepnenouxkynapuocms npamuix u naiockocmeit» (16 u. )
27 [IepnenquKynsipHBIE IPSMBIE B IPOCTPAHCTBE 1u.
28 [TapannensHbie MpsMbIe, TEPIEHINKYISIPHBIE K IUIOCKOCTH 1 4.
29 [Ipu3Haku NeprneHIuKyISIPHOCTH MPSIMOU U TNIOCKOCTH 1 4.
30 Teopema o npsAMoi, epHEeHAUKYISIPHON K TUIOCKOCTH 1 4.
31 Pemenue 3anay nmo teme «lleprneHauKynapHOCTD MPSMO U TUIOCKOCTH 1 4.
32 PaccrosiHre OT TOYKH 10 TIIOCKOCTH 1 4.
33 Teopema o Tpex nepneHAUKYISIpax 1 4.
34 VYron Mexay npsaMoi ¥ II0CKOCThIO 1 4.
35 Pemenue 3agau no reme «Yroa MexIy OpsiMOM U INTIOCKOCTBIOY 1 4.
36 Pemrenue 3a1a4 Ha MpUMEHEHUE TEOPEMBI O TPEX NEPIEHANKYIAPAX H OTHICKAHUH 14
yIJia Mely IpsiMOH M MJIOCKOCTBIO
37 JIByrpanHbIii yrou 1 4.
38 [Tpu3HaK neprneHAUKYIIPHOCTH IBYX IIIOCKOCTEH 1 4.
39 IIpssmoyronbHbIN apasuIeenuIe l 4.
40-41 | Pemenue 3amad o Teme «/IByrpanusiii yroi. [leprneHankynsspHOCTD MII0CKOCTEH 2y,
42 Kounrpoabsnas padora Ne 3 «llepnenouxkynapnocmo npamoit u niocKocmu) 1 4.
TEMA 4: «Mnozozpannukuy (26 u.)
43 [TonsiTie MHOTOrpaHHUKA. [ 'eoMeTprueckoe Teno 4.
44 [Ipuzma. l 4.
45-46 | Pemrenue 3a1a4 o teme «IIpuzmay. 2.
47 [Mupamua 1 g
48 [IpaBuibHas nupamuia l 4.
49 VYceuennas nupamuaa 1 g
50-51 | Pemenue 3amau no teme «Ilupamumar» 24,
52 CuMMeTpHs B IPOCTPAHCTBE l 4.
53 [ToHATHE PaBMIIBHOTO MHOTOI'PAaHHHUKA 1 4.
54 DIeMeHTHl CHMMETPUH TPABIIIBHBIX MHOTOTPAHHUKOB 1 4.
55-56 | Pemenue 3a1a4 o teme « MHOTOTPaHHHKW 2 4.
57 Koumponwvnasa paooma Ne 4 "Mnozozpannuxu" l 4.
58 AKCHOMBI CTEPEOMETPHUH, CICACTBHUS U3 aKCHOM I 4.
59 [TapannensHOCTh IPSIMBIX U TIIIOCKOCTEH I 4.
60 [TepnieHIUKYISAPHOCTD MPSMBIX M TNTIOCKOCTEH. I 4.




61 MHororpanHuKu l 4.
62-65 | Pemenue 3amau. [loaroToBka K MpoOMEXyTOUHOM aTTeCTaI[H 44,
66 Konmponsnas paooma Ne5 «Hmozosasn 1y,
67-68 | OGoOmmaroiee MOBTOPEHHE. 24.
I'eomerpus, 11 kaacc
2 4. B HeJleJI10, Bcero 68 u.
Kou. No Tema ypoka
YacoB | ypoka
KoopauHatsl 1 BeKTOPbI B IPOCTPAHCTBE 16 4
1-2 | JlexkapTOBBI KOOPJMHATHI TOYKU B IPOCTPAHCTBE 2y
3-4 | BekTOphl B IPOCTPAHCTBE 24
5-6 | CnokeHHe B BBIYUTAHHUE BEKTOPOB 24
7-9 | YMHOXeHHe BEeKTOpa Ha 4ncio. ['omorerus 34
10-12 CxasipHO€ NMPOM3BEICHUE BEKTOPOB 34
13-15 ["'eomeTpryeckoe MECTO TOUYEK NMPOCTPAHCTBA. Y PABHEHHE IIOCKOCTH 34
16 KonTpoasnas padora Ne 1 «Koopounameul u éekmopul 6 npocmpancmee» lu
Tesna Bpamenust 29 4
17-19 | Hunusnap 3y
20-21 | KomOuHaImu MuwIMHIpa ¥ TPU3MBI 24
22-24 | Konyc 3y
25-26 | YceueHHbI KOHYC 2y
27-29 | KomOuHamu KOHyca ¥ THpaMHJIbI 3y
30 Kounrpoabsnas padora Ne 2 «[Juaundp. Konyc. Yceuennwiit konyc. lu
Kombunayua yununopa, Konyca u yceueHHo20 KOHYca ¢ MHO20ZPAHHUKAMUY
31-32 | Cdepa u map. YpaBHeHue chepsl 24
33-35 | BzaumHoe pacnosioxkeHue chepsl U MIOCKOCTH 34
36-38 | MHOrOrpaHHHKH, BIUCAHHBIE B Cepy 3y
39-41 | MHOrorpaHHMKH, OIMCaHHbIE OKOJIO Cepsl 34
42-44 | KomOuHammu mumHApa u chepbl, KOHyca U chepsl 3u
45 | KontpoabHasi padora Ne 3 «Cehepa u wmap. Ypasuenue cpepot. Komounayuu lu
wapa ¢ MHO202pAHHUKAMU, YUTUHOPOM U KOHYCOM)
O0bémbl Tea. Ilimomans chepsol 174
46-48 | O6bem Tena. POpMyITBI TS BEIYUCICHUS 00bEMA TPU3MBI 34
49-53 | ®opmybl UTst BRIYMCIEHUST 00hEMOB MMUPAMHUJIBI M YCEUYCHHOHN MUPaMUTBI 54
54 | Koumponvnasn paooma Ne 4 «Q0bembl MHO2OZPAHHUKO8) lq
55-59 | O6bembl Ten BpamieHus 5u
60-61 | [lnomans chepsl 24
62 | Konmponvnas paboma Ne 5 «Qo6vémot men epawenus. Ilowaon cghpepory 1 4.
IloBTOpEHUE 64
63 | PaccrosiHre MeX Ay IPSIMBIMU U TIOCKOCTSAMHU. PacCcTosiHME OT TOYKH JI0 MPSMOA lg
1 JIO TIOCKOCTH.
64 | Yron Mexay NpsMOH M IJIOCKOCTBIO YTOJI MEX/Y IUIOCKOCTAMHU. YTOJI MEXTY 1y
CKPEIIHUBAOIINMUCS TTPSIMBIMHU.
65 | CeyeHuss MHOTOTPaHHUKOB 19
66-67 | 3amauu Ha HaXOXKIAEHUE 0OOBEMOB TEN 24
68 | Konmponvnas paboma Ne6 «Obo6wenue u cucmemamusayus 3HAHULL l4

yuauiuxca»




OuneHouHble cpeacTBa (KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI)

10 kaace

MartemaTtuka: Anaredpa H Ha4yaJa aHAJIM3a

No /it Bupl KOHTpOJIBHBIX padoT Ucroununku
1 KonTpoabHas padora Ne 1 Anrebpa u Havajga MaTeMaTUYECKOTO aHaIH3a!
«Mnoscecmea u onepayuu Hao 10 xmacc: meroanueckoe nmocobue / E.B. Byiko,
Humu» A.I'. Mep3insk, B.b. [lononckuit, M.C. Sxkup. —
M.:Benrana-I'pad, 2018
2 Kontpoabnas padora Ne2 Anrebpa u Havajga MaTeMaTUYECKOTo aHaIH3a!
«lloemopenue u pacuupenue 10 xmacc: meroanueckoe mocobue / E.B. Byiko,
cee0eHull 0 hynKkyuu) A.Il'. Mep3nsk, B.b. [Tononckuit, M.C. Sxup. —
M.:Benrana-I'pad, 2018
3 Kontposbnas padora Ne3 Anrebpa u Havajga MaTeMaTUYECKOTo aHaIU3a:
«Cmenennan gpynkyus. Kopens n-ii | 10 knacc: meroguueckoe nocodue / E.B. Byko,
CMEneHu u e2o ceolicmea A.Il'. Mep3insak, B.b. [onounckuit, M.C. Sxup. —
M.:Benrana-I'pad, 2018
4 Koutpoabsnas padora Ne4d Anrebpa u Hayajla MAaTEeMaTUYECKOTO aHAJIA3a!
«CmeneHb ¢ payuoHanbHbIm 10 xnacc: Mmeronuyeckoe nocobue / E.B. bytiko,
nokaszamenem u eé ceoiicmea. A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup. —
Hppayuonanvhoie ypasuenus u M.:BenTana-I'pad, 2018
HepaseHcmea
5 KonTpoasnas padora NeS Anrebpa u Havajga MaTeMaTUYECKOTO aHaIH3a!
«Tpuzonomempuuecxkue gpynxkuyuu u | 10 xnacc: meroguyeckoe nocodue / E.B. bymko,
ux ceoncmea» A.I'. Mep3nsk, B.b. [lononckuit, M.C. Sxup. —
M.:Benrana-I'pad, 2018
6 KonTpoabsHnas padora Ne6 Anrebpa u Havajga MaTeMaTUYECKOTO aHaIH3a!
«Coomnowenusn medxncoy 10 xmacc: meronmueckoe nocodue / E.B. by1iko,
mpu2oHOMempu4ecKumu A.I'. Mep3insk, B.b. [lononckuit, M.C. Sxup. —
dyukuyuamu o0noz2o u mozo xnce M.:Benrana-I'pad, 2018
apzymenma. Popmynvl cinoxnceHun u
UX C/1e0CMEUA)
7 KonTpoubnasi padora Ne7 Anre0pa 1 Hauasla MaTeMaTHYECKOTO aHAIU3a:
«Tpuzonomempuueckue ypasnenus u | 10 xiacc: meroguueckoe nocooue / E.B. By1iko,
Hepasencmea» A.I'. Mep3insk, B.b. ITononcknii, M.C. Sxkup. —
M.:Benrana-I"pad, 2018
8 KonTposbHnasi padora Ne8 Anre0pa 1 Hauasla MaTeMaTHYECKOTO aHaIU3a!
«Ilpou3eoonasn. Ypasnenue 10 kiacc: meroguueckoe nocodue / E.B. Byiko,
KacamesibHOIL» A.Il'. Mep3nsk, B.b. [lononckuit, M.C. Sxup. —
M.:Benrana-I'pad, 2018
9 KonTpoubnasi padora Ne9 Anrebpa 1 Hauasla MaTeMaTHYECKOTO aHAIU3a:
«lIpumenenue npou3eoonoi» 10 ximacc: merogudeckoe nocooue / E.B. bytxko,
A.I'. Mep3nsk, B.b. ITononckuii, M.C. Sxup. —
M.:Benrana-I'pad, 2018
10 Koumponvnaa paboma NelO(umozoeasn) | Anrebpa u Hauana MaTeMaTHYECKOTO aHAIIM3A:

10 ximacc: meroguueckoe nocooue / E.B. Bytxko,
A.I'. Mep3insk, B.b. ITononckuii, M.C. Sxup. —
M.:Benrana-I'pad, 2018




I'eomerpus 10 kaacc

No /it Bupl KOHTPOJIBHBIX paboT Ucrounnkn
1 KouTtpoabHas padora Nel I'eometpust: 10 knacc: meroauueckoe nocoodue /
«AKCHOMBI CTEpeOMeTPHH U E.B. byuko, A.I'. Mep3insk, B.b. [lononckuii,
ciaencrsus u3 Hux. HayaiabHbie M.C. Sxup. — M.:Benrana-I'pad, 2018
NpeACTABJICHUSA O
MHOTOTPAHHUKAX»
2 KontpoabHnas padora Ne2 I'eometpus: 10 kiacc: meToauueckoe nocoodue /
«llapannenvnocms 6 npocmpancmey | E.B. byuxo, A.I'. Mep3sisk, B.b. [lononckui,
M.C. Axup. — M.:Benrana-I'pad, 2018
3 KonTposbHnas paGora Ne3 I'eomeTpus: 10 kiacc: meToaudeckoe nocooue /
«llepnenouxkynapnocms npamoit u | E.B. byuko, A.I'. Mep3insk, B.b. [lononckui,
nja0cKoCcmu) M.C. Sxup. — M.:Benrana-I'pad, 2018
4 KonTpoasnas padora Ne4 Anrebpa u Havajga MaTeMaTUYECKOTo aHaIH3a!
«Mnozozpannuxuy 10 xmacc: meronuueckoe nocodbue / E.B. by1iko,
A.I'. Mep3nsk, B.b. [lononckuit, M.C. Sxup. —
M.:Benrana-I'pad, 2018
5 KonTpoabsnasi padora NeS I'eometpus: 10 kiacc: meToauueckoe nocoodue /
«HToropas» E.B. byuko, A.I'. Mep3isik, B.b. [lononckuit,
M.C. Axup. — M.:Benrana-I'pad, 2018
6
Aareopa 11 kaacc
Ne n/nn Bubl KOHTPOJIBHBIX paboT VicTouHuKH
1 KonTposbnas padora Nel Anrebpa n Havajga MaTeMaTUYECKOTO aHaIM3a!
«Ilokazamenvnan pynxkyus. 11 knacc: metoguueckoe nocodue / E.B. byko,
Ilokazamenvuvie ypagnenus u A.I'. Mep3nsk, B.b. ITonouckuit, M.C. Sxup. —
Hepasencmea M.:Benrana-I'pag, 2018
2 KontpoabHnasi padora Ne2 Anrebpa n Havajga MaTeMaTUYECKOTO aHaIU3a!
«/lozapugpmuueckan gpynxkyus. 11 knacc: meroguueckoe nocodue / E.B. By1iko,
Jozapugmuueckue ypagnenus u A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup. —
nepagencmea. Illpouszeoonvie M.:Benrana-I'pag, 2018
noKa3amenvHoul u
J02apupmuyeckon yuxyuiy
3 KonTposbHnas padora Ne3 Anrebpa n Havajga MaTeMaTUYECKOTO aHaIM3a!
«Humezpan u e2o npumenenue» 11 knacc: metoauueckoe nocodue / E.B. by1ko,
A.I'. Mep3nsk, B.b. ITonouckuit, M.C. Sxup. —
M.:Benrana-I'pag, 2018
4 KonTtpouabnas paGora Ne 4 Anrebpa n Havajga MaTeMaTUYECKOTO aHaIM3a!
«Inemenmol KOMOUHAMOPUKU. 11 knacc: metoauueckoe nocodue / E.B. byiko,
bunom Heromonay A.I'. Mep3nsk, B.b. [Tononckuit, M.C. Sxup. —
M.:Benrana-I'pag, 2018
5 KonTpoJsbHas padora NeS Anrebpa u Havajga MaTeMaTUYECKOTO aHaIM3a!
«JaemMeHTHI Teopuu BeposiTHocTeil» | 11 knacc: meroanyeckoe nocobue / E.B. bytxo,
A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup. —
M.:Benrana-I'pag, 2018
6 KonTtpouabsnas padora Ne6 Anrebpa 1 Hauasa MaTeMaTHYECKOTO aHaU3a:

Hmozoseasn konmponvnas paboma

11 xnacc: metonuueckoe nocodue / E.B. byiko,
A.I'. Mep3insk, B.b. ITononckuii, M.C. Sxup. —
M.:Benrana-I"pad, 2018




I'eomerpus 11 kaacc

Ne n/mt Bupl KOHTPONIBHBIX paboT HcTounuku
1 KonTposbnas padora Nel I'eomerpust: 11 kmace: MmeToguueckoe nocodue /
«Koopounamul u éekmoput 6 E.B. byuko, A.I'. Mep3insk, B.b. [lononckuii,
HPOCMPAHCMEEe) M.C. Skup. — M.:Benrana-I'pad, 2018
2 KontpoabHnas padora Ne2 I'eometpus: 11 kiacc: meToguueckoe nocooue /
«lunundp. Konyc. Yceuennuwiii E.B. byuko, A.I'. Mepansik, B.b. [Tononckuii,
konyc. Komounayua yununopa, M.C. Skup. — M.:Benrana-I'pad, 2018
KOHYyCa u yceueHHo20 KOHyca ¢
MHO202DAHHUKAMUY
3 KontpoabHasi padora Ne3 «Cghepa | I'eometpus: 11 kiacc: Mmeronuueckoe mocooue /
u wap. Ypasnuenue ceepot. E.B. byuko, A.I'. Mep3insk, B.b. [lononckuii,
Komoéunayuu wapa c M.C. Sxup. — M.:Benrana-I'pad, 2018
MHO202PAHHUKAMU, YUTUHOPOM U
KOHYCOM»
4 KonTposbnas padora Ned Anrebpa u Havajga MaTeMaTUYECKOTO aHaIM3a!
«O0vembl MHO202PAHHUKO8) 11 knacc: metoauueckoe nocoodue / E.B. byiixko,
A.I'. Mep3nsk, B.b. [lononckuit, M.C. Sxup. —
M.:Benrana-I'pad, 2018
5 KonTposbnas pabora NeS Anrebpa u Havajga MaTeMaTUYECKOTO aHaIM3a!
«00vémbl men spawenusn. Ilnowaos | 11 xinacc: meroguueckoe nocodue / E.B. By1iko,
cepory A.I'. Mep3nsk, B.b. I[Tononckuit, M.C. Sxup. —
M.:Benrana-I'pad, 2018
6 KontpoabHas padora Ne6 I'eomerpust: 11 kmace: meTogmueckoe mocodue /

«Qob00wenue u cucmemamuzayus
3HAHUU YYaAWUXCA»

E.B. byuko, A.I'. Mep3insk, B.b. [lononckui,
M.C. Axup. — M.:Benrana-I'pad, 2018
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