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IlosicHuTeEIbHAS 3aMUCKA

[Tporpamma paspaboTtana Ha OCHOBe paboueii mporpammsel T.A. BypmuctpoBoii (Anrebpa u Havana
MaTemMaTudeckoro anaimmsa. CoopHuk padbounx mporpamm. 10—11 kmaccsl : y4e0. mocodue s
yauTenei o0meoOpa3zoBaT. opranu3anuii : 6a3oBbIii u yrayou. ypoBHu / [coct. T. A.
Bypmuctposa]. — M. : IIpocsemenue, 2016. — 128 c.) 1 B COOTBETCTBUHU C:

®enepanbHbiM 3ak0HOM «O0 obpazoBanun B Poccuiickoit denepamum» (crarbs 11, 12, 28),
ot 29 nexabpst 2012 r. N 273-®3 , Berymmn B cuty ¢ 01.09.2013r

@enepanbHBIM  TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM CPEIHETO OOIIero
oOpa3oBaHus (yTB. IpukazoM MuHuctepcTBa oopazoBanus U Hayku P® ot 17 mas 2012 r.
N 413, ¢ u3MeHeHus MU U JONOJHEHUsIMU oT: 29 nexabps 2014 r., 31 nexabps 2015 r., 29
utons 2017 r.);

Anrmuiickuil s3pik. Paboune nporpammsl. [lpeamernas nuHusl yueOHUKOB «AHIIMICKUIN B
dokyce». 10—11 kmaccel: mocobue aist yuuteneit oomeo0pa3oBar. opranu3anuii: 0a30BbIid
ypoBenb / B.I. AnmanpskoB. — M.: [IpocBemienue, 2014. — 57 c.;

OcHoBHOM 00pa3oBaTeNBHON MpOTpaMMoOi cpeaHero obmero obpazosanust (PI'OC COO)
00

OcHoBHO# 00pazoBarenbHO Tporpammoit MBOY «PoBHOBCKas mkosiay

Jlist peanuzanuu mporpaMMbl Ucronb3yroTest yueOHuk: C.M. Huxonbsckuii, M. K.Ilotamos, H.H.
PemernuxoB, A.B. llleBkuHa «Anrebpa W Havaja MaTreMaTHdeckoro anamm3a» M.IIpocsemenue,
2018r.

VYporens obpazoBanus (kmacc): COO, 10-11 kmace
Cpoxk peanu3zanum nporpamMmmsi: 2 roja
KomuuecTBo wacos: 272 (10 kmacc — 136 4., 11 xmacc — 136 4.)

[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NMpeIMeTa

Peanuzanus paboueii mporpaMMbl HallpaBJieHa Ha TOCTH)KEHUE JINYHOCTHBIX, MPEAMETHBIX U
MeTaIpeMETHBIX 00pa30BaTEIBHBIX PE3yIbTaTOB B COOTBETCTBUU ¢ TpeboBanusmu GI'OC OOO0:
JInyHOCTHBIE pPe3yIbTAThI:

1) cdopmMupOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00IIeCTBEHHOU MPaKTUKU;

2) TOTOBHOCTH M  CIHOCOOHOCTh K  CAMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM
NesITeNIbHOCTH;

3) TOTOBHOCTh U CIHOCOOHOCTh BECTH JAMAJOr C JAPYTMMH JIIOJIbMH, JOCTUTaTb B  HEM
B3aMMOITIOHUMAaHUS, HAXOAWTh OOIIMe LT U COTPYAHMYATh AN MX AOCTHUKCHHUS,

4) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, JETbMH MIIAJIIIET0 BO3pacTa, B3POCIbIMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO TOJIE3HOHM, Y4eOHO-UCCIIeOBATEIbCKOM, MPOSKTHONW U IPYTUX
BHJIaX JI€ATEIbHOCTH;

5) HpPaBCTBEHHOE CO3HAHHE W TOBEJCHHE Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IEHHOCTEH;
6) TOTOBHOCTh U CIOCOOHOCTH K 00pa3oBaHWIO, B TOM 4YHCJIE caMOOOpa3oBaHHIO, Ha
MPOTSHKEHUM BCEH JKU3HU; CO3HATEIIBHOE OTHOLIEHUE K

HEMpPEephIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO YCHENMIHOW MpOodeCCHOHATBHOW U OOIIEeCTBEHHOM
NS TENbHOCTH;

7) oco3HaHHBIA BBIOOpP Oyaymiel mnpodeccu U BO3MOXKHOCTEH peanu3anuu cOOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHHE K MPOo(decCHOHATBHOM

JEeSITENFHOCTH KaK BO3MOXHOCTH YYacTHSl B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX IENISX.
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MeranpeamMeTHbIe pe3yJabTaThl:

1) ymeHue CcaMOCTOSITEIBHO  ONpPENENsATh eI  JACSITeNIbHOCTU W COCTABJAThH ILUIAHBI
NESITEIbHOCTH; CaMOCTOSITEIbHO OCYILIECTBIISATh, KOHTPOJIUPOBATh U

KOPPEKTUPOBAaTh JESATEIIBHOCTb, MHCIIOJIB30BATh BCE BO3MOXHBIE PECYPChl UIsl JOCTHMXKEHMS
IIOCTABJIEHHBIX I€JIed U peajau3aluy IJaHOB JESTEIbHOCTH;

BBIOMPATH YCICIIHBIE CTPATETHH B PA3IMYHBIX CUTYaIUSX;

2) yMeHHME TpPOAYKTMBHO oOOmaTbcsi M  B3aUMOJEWCTBOBAaTH B  IPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBATH HMO3UIMM JPYTUX YYaCTHUKOB

JeATeNbHOCTH, Y3PPEKTUBHO pa3pemaTb KOHPIUKTHL;

3) BlIageHWE  HaBBIKAMH  IIO3HABATEIIbHOW,  Y4eOHO-HCCIENIOBATENBLCKOW M TMPOEKTHOU
JEATeIbHOCTH, HAaBBIKAMH DPa3pelIeHus] MpoOiieM; CIOCOOHOCTh H

TFOTOBHOCTh K CaMOCTOSATEIbHOMY IOMCKY METOJOB PEUICHHs] IMPAKTUYECKUX 3ajad, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB TIO3HAHUS,

4) TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOATENbHOW  HMH(OPMAIMOHHO-TIO3HABATEILHON
NEeSITEeIbHOCTH, YMEHUE OPUEHTHPOBATHCS B Pa3IMYHBIX

HUCTOYHUKAX HH(OpMaLMK, KPUTHUYECKH OLIEHUBAaTh M HUHTEPIPETHPOBaTh HH(OpMaIHIO,
MOJIy4aeMYI0 U3 PA3IMYHBIX UICTOYHUKOB;

5) yMeHue HCIOJIb30BaTh CPEACTBa HMH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUHN
(manee - UKT) B pemieHUH KOTHUTHBHBIX,

KOMMYHHMKATHUBHBIX 1 OPraHU3alMOHHBIX 33/1a4

8) BiaseHue SA3BIKOBBIMH CPEJICTBAMU - YMEHHUE SICHO, JIOTUYHO MU TOYHO M3JIAaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh a/IEKBATHBIE SI3IKOBBIE CPEICTBA;

9) BnaneHue HaBBIKAMM [O3HABATEJIbHON peduieKCHH Kak OCO3HAHMS COBEpIIAEMBIX ACHCTBHIMA
U MBICIUTENBHBIX IMPOILIECCOB, UX PE3YAbTaTOB U

OCHOBAHMH, I'PAaHUI] CBOETO 3HAHUS M HE3HAHMSA, HOBBIX IO3HABATEIbHBIX 337a4 U CPEICTB MX
JOCTHKEHHSL.

10) ymeHMe IUIAaHUPOBaTb U OLIEHUBATh pE3YyIbTaThl JEATEIbHOCTH, COOTHOCHUTH HX C
MOCTABJICHHBIMU LEISIMM U KU3HEHHBIM OIIBITOM, ITyOJIMYHO

NpPEICTaBIATh €€ pe3yiabTaTbl, B TOM YHCIE C MCIOJb30BAaHUEM CPEICTB MH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

IIpeameTHbIe pe3yIbTAThI:

1) chopMUpPOBaHHOCTb MPEACTABICHUH O MaTeMaTHKe KakK 4YacTd MHPOBOM KyJIbTYpbl U O
MECT€ MaTeMaTHKH B COBPEMEHHOM LUBWIM3ALUH, O CHOcOo0axX ONMMUCaHHS HAa MaTeMaTHYECKOM
A3BIKE SBJICHUN pPEaJbHOTO MUPA;

2) chOpMHPOBAHHOCTh NPEACTABICHUH O MareMaTHYeCKMX MOHATHAX Kak O BaKHEHIIuX
MaTeMAaTUYEeCKUX MOJENAX, IO3BOJISIOIIMX OIUCBIBATH M U3y4daThb Pa3Hble IPOLECCHl U
SIBJICHUSI; TOHUMaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOI'O

MIOCTPOEHMSI MAaTEMAaTUYECKUX TEOPHii;

3) copMHUPOBAHHOCTh MPEACTABICHUA O HEOOXOAMMOCTH J0Ka3aTeIbCTB MpPU OOOCHOBAHHU
MaTeMaTUYECKUX YTBEP)KICHUH U POJIM aKCHOMATUKHU B IPOBEJCHUU JECTYyKTUBHBIX PacCyKICHUMH;
BJIQJICHUE METOJAaMU JIOKa3aTeJIbCTB M  AITOPUTMOB pPELICHHS; YMEHME MX IMPUMEHSATh,
IIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHUS B XO/€ PEIICHUs 3a/ay;

3) chopMHpPOBAHHOCTL YMEHMH MOJIEIIMPOBATh peasibHble CUTYalMM, UCCIIE0BATh IOCTPOECHHbBIE
MOJIEIY, MHTEPIPETUPOBATH NIOJYUCHHBIN PE3YNbTaT;

4) BrajgeHuWe CTAaHJAPTHBIMH NpUEMaMM pEIIeHUs pPAlUOHAIBHBIX U MPPALUOHAIBHBIX,
II0KA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHUM

U HEPABEHCTB, UX CUCTEM;

5) chOopMHPOBAHHOCTh MPEACTaBICHUN 00 OCHOBHBIX IOHATUSAX MAaTEMAaTHYECKOTO aHalIM3a W
UX CBOMCTBax, BJAJICHUE YMEHHEM XapaKTepU30BaTh

noBesieHHe (YHKUUH, MHCHOJIb30BAHUWE TMIOJYYEHHBIX 3HAHMM I ONKMCAHUS W aHajIu3a
peaJIbHBIX 3aBUCUMOCTEN;

6) BIaJeHHE OCHOBHBIMH TMOHATHUSAMH O TIUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX
¢urypax, uX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHHS PAclO3HABAaTh Ha dYepTexkax,

4



MOJEISIX H B peaJbHOM MHpE TeoMeTpHUYecKue (UTyphl; TPUMEHEHHE M3YUYEHHBIX CBOMCTB
reoMeTpudecKux GUryp u Gopmyi ajsl peleHus] TeOMETPHUECKUX 33/1a4 U 3a/1a4 C MPAKTUYECKUM
COZICpKAHUEM;
7) chOpMHPOBAHHOCTh MPEACTABICHUNA O MpoIeccaX W SBICHUAX, HUMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTHYECKMX 3aKOHOMEPHOCTSX B pPEaJbHOM MHpE, 00 OCHOBHBIX MOHSATHSX
SJIEMEHTAPHOM  TEOPUM  BEPOSITHOCTEH; YMEHUM HAxXOJWThb W  OLEHUBATh  BEPOSATHOCTH
HACTYIUIEHUsSI COOBITUH B MPOCTEUIIMX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTHKHU
CIy4alHbIX BEJIMYUH.

BpInyCKHUK Hay4MTCS:
- cBOOOJTHO ONIEpUPOBATh MOHATHAMH (3HATH OTPE/ICICHUS, TOHITHS, YMETh JOKa3bIBaTh CBOMCTBA
(IpU3HAKH, €CIM OHU €CTh), XapaKTePU30BaTh CBS3H C JIPYTMMU TOHATUSAMHU, IPEJCTABISISL OJHO
IIOHATHE, KaK 4YacTh LEJOCTHOIO KOMIUIEKCA, HCIIOJIb30BAaTh IIOHATHE M €r0 CBOMCTBA IIpU
MIPOBEJIEHUU PAaCCYKJIEHUMN, J10KA3aTelbCTB, PELICHUM 3aJ]]ad): KOHEYHOE MHOXECTBO, JIEMEHT
MHOKECTBa, IOJMHOXXECTBO, IEpecedeHre, OObEIUHEHHE U pPa3HOCTh MHOXKECTB, YHCIIOBBIE
MHOXECTBA Ha KOOPAMHATHOM NPSIMON, OTPE30K, HMHTEPBAJ, IOJYHMHTEPBAI, NPOMEXYTOK C
BBIKOJIOTOW TOYKOH, rpaduueckoe NpeCTaBIeHne MHOXKECTB, HA KOOPAUHATHOM IIOCKOCTH;
- MPOBEPATH IIPUHAIEKHOCTD IEMEHTA MHOKECTBY;
- HaxoJIuTh IiepeceuyeHue U OOBbEJINHEHHWE MHOXKECTB, B TOM UHCIE, MPEACTAaBIECHHBIX
rpadguyecKku Ha YHUCIOBOM HpsIMONW M Ha KOOPAMHATHON
IIJIOCKOCTH;
- TpPOBOAMTH JOKa3aTeNIbHbIE PACCYXIEHHUS s 000CHOBAaHUS HCTUHHOCTU YTBEPXKICHHIA;
- B IIOBCEIHEBHOW >KM3HM M IIPU H3YYEHUU JPYIrUX MPEAMETOB HCIOIb30BATh YHUCIOBBIE
MHOECTBA Ha KOOPJAWHATHOM MNpSMOW M HA KOOPAMHATHOU
IIJIOCKOCTH JIJIs1 ONTMCAHUS PEAIbHBIX IPOLIECCOB U SIBJIICHU;
- B MOBCEIHEBHOM XW3HU M MpPU H3YYEHUU JPYTrUX MPEIMETOB IMPOBOANTH JOKA3aTEIbHBIE
pacCyX/JIeHHsl B CHUTyalUsIX MOBCEAHEBHOM JKW3HM, MPU PEUICHUU 337a4 U3 APYTUX MPEIMETOB;
- CcBOOOJHO OMNEpUPOBATh MOHITHUAMHU: HATYPaJbHOE YHWCJIO, MHOXXECTBO HATypalbHBIX YHCEl,
L[EJI0€ YUCII0, MHOXECTBO IIEJIBIX YHCEeJ, OOBIKHOBEHHAs
npobb, JecaThyHas  JpoOb, CMENIAHHOE 4YHUCJIO, palMOHAJIbHOE  YHCIO, MHOXXECTBO
palMOHANBHBIX YHCEN, WUPPALMOHAIBHOE YHUCIO, JCHCTBUTEIBHOE YHUCIO, KOPEHb CTEIEHM I,
JNEHUCTBUTEIBHOE YHUCJIO, MHOECTBO JECUCTBUTEIIBHBIX YHUCEN, T'€OMETpPUYECKass HHTEpIpeTanus
HaTypaJbHbIX, LEJIbIX, PAUUOHAIbHBIX, ACHCTBUTEIIbHBIX YUCEIT;
-MCIIOJIb30BaTh MpPHU3HAKUA JAeaumocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbl U mpou3BeaACHUs
IIPY BBINIOJIHEHUH BBIYUCIICHUN U PELICHUH 33/1a4;
- BBINOJHATH OKPYIVIEHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YUCET
- CpaBHHUBATh JICHCTBUTENIbHBIC YHCIIA PA3HBIMU CIIOCO0aMU;
- yHOOpsIOYMBATh YHWCIA, 3alHMCAaHHbIE B BHUAE OOBIKHOBEHHOW W JECATUYHOM NpOoOH, uucia,
3alMCaHHble C HCMOJb30BaHUEM apu(METUYeCKOro KBaJIPaTHOTO KOPHS, KOpHEW CTENeHH
ooJiblIE 2;
- "Haxoauth HOJl u HOK u ucnonb30BaTh UX NpU pelICHUH 3aa4;
- BBINOJHATH BBIYMCICHUS U MPEoOpa3oBaHUs BBIPAKECHHN, COIEpPKAIIUX
JNEHUCTBUTENbHBIE YHCIIA, B TOM YUCIIE KOPHU HATYpaJIbHBIX CTEIICHEH;
- BBINIOJIHATh ~ CTaHJAPTHBIE  TOXJECTBEHHBIE  INPeoOpa3oBaHUs TPUTOHOMETPHUUECKUX,
Torapu(MUUECKUX, CTENEHHBIX, HPPAIMOHATBHBIX BBIPAXKECHUN;
- B TOBCEJHEBHON >XM3HUM U NpPU M3YYCHUU JAPYIMX HPEIMETOB BBINOJHATh U OOBICHATH
pe3yabTaThl CPABHEHMSI PE3YJIbTATOB BBIUHUCICHUM IPHU PELICHUM NMPAKTUYECKMX 3a1ad, B TOM
qucae MPUOIMKEHHBIX BBIYMCIEHUHM, UCIOJB3Ys pa3HbIe ClIOCOObI CPaBHEHUH;
- B IIOBCEIHEBHOW JKM3HU U IIPU U3YYEHUM JAPYTMX IPEAMETOB 3allMChIBATh, CPABHUBATD,
OKpPYIJIATb ~ YHCIOBBIE [AHHBIE pEAJIbHBIX BEJIMYMH C  MCIOJIb30BAHUEM PA3HBIX CHUCTEM
U3MEPECHUS;
- B IIOBCEJHEBHOM XXU3HU M IIPU HU3YYCHUH JAPYTUX IPEIAMETOB COCTaBJIATb M OLEHUBATH
pasHBIMU CIIOCOOAMU YHUCIIOBBIE BBIPAXKEHUS NPHU PELICHUH
MPAKTUYECKUX 3a/1a4 U 337a4 U3 IPYTuX y4eOHBIX MPEAMETOB;
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- cBOOOJHO OINEpHpPOBATh MNOHATHSAMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHJIBHBIC YpPaBHEHHS
U HEpaBEHCTBA, YpPaBHEHMs, PABHOCUJIIbHBIE HA MHOXECTBE, PAaBHOCHJIBHBIE NMPEOOpa3OBaHUA
YPaBHEHUMH;

- pewatb pa3Hble BUIbl YPAaBHEHUN U HEPABEHCTB U HUX CHUCTEM, B TOM YHCIIE€ HEKOTOpHIE
BUJIbl ypaBHEHHI 3 1 4 creneHel, OpoOHO-palMoHATbHBIE U UPPAlMOHAIBHBIC YPAaBHEHHUS,

- OBJIAJECTh OCHOBHBIMH THIIAMH I[OKA3aTENbHBIX, JIOTapU(PMUUECKUX, HUPPAIHOHAIBHBIX,
CTENIEHHbIX YpaBHEHUIl M HEPABEHCTB U CTaHJApTHBIMU

METO/IaMHU UX PELIEHUH U IPUMEHSTh UX MPU PELICHUH 3a/1aY;

- NPUMEHATH TeopeMy be3y K peleHuto ypaBHEeHUM;

- MpPUMEHATH TeopeMy Buera is perieHnst HEKOTOPhIX YpaBHEHUM

- TIOHMMaThb CMBICI TEOPEM O PABHOCWIBHBIX M HEPABHOCWIBHBIX IPeoOpa3oBaHUIX
YPaBHEHU;

- BIQJETh pa3HbIMU METOJIaMU pELIeHHWs] YpaBHEHUN, HEPAaBEHCTB U MX CHCTEM, YMETh
BBIOMpATh METOJ] pelIeHHsI U 000CHOBBIBATh CBOW BBIOOD;

- HCIIOJIb30BAaTh METOJI HUHTEPBAJIOB JUIsl pEIICHHUs HEpaBeHCTB, B TOM 4HcIEe APOOHO-
palMOHAJIBHBIX U BKJIIOYAIOUIUX B Ce0s HppallMOHaIbHbIE BBIPAXKEHMUS;

- pemarb anreOpavdyeckue YpaBHEHHMs] M HEpaBEHCTBA M MX CHCTEMbl C IapaMeTpaMu
anredpanvyeckuM U rpaguueckuM MeToaMu;

- n300pakaTh MHOXXECTBa Ha IUIOCKOCTH, 33/1aBaéMble YPaBHEHUSMH, HEPABEHCTBAMHU U UX
CUCTEMaMU;

- CBOOOJHO UCHOJb30BaTh TOXKJECTBEHHbIE MpeoOpa3oBaHUsi MpU pEIIeHUH YpPaBHEHUU U
CUCTEM ypaBHEHUII;

- B TIOBCETHEBHOW JKM3HM M TPU H3YYEHUH JPYrMX MPEIMETOB COCTaBISATh U peularh
YpaBHEHHUS, HEPAaBEHCTBA, MX CHCTEMbI NpPH PEIICHUU 3a7ad APYruX y4eOHBIX IPEIMETOB;

- B [TIOBCEIHEBHOM ’KU3HU U MPU U3YYEHUU APYIMX NPEAMETOB BBIOJIHITH OLIEHKY ITPABIONOA00US
PE3yJIBTaTOB, MOJY4Ya€MBbIX TP PELICHUH PA3JIMYHBIX YPAaBHCHMM, HEPAaBEHCTB M MX CUCTEM IIPH
pEeLIeHNH 3aJa4 APYruX y4eOHbIX IPEIMETOB;

- B IOBCCIHEBHOM JKM3HM M IPU H3YYCHHHM [JPYIHX IPEIMETOB COCTaBJIATh YPAaBHEHHE,
HEPABCHCTBO WM MX CHCTEMY, OIHCBHIBAIOIIME DPEAIbHYIO CUTYalUIO WM NPUKIAIHYIO 33734y,
MHTEPIPETUPOBATH MOJYYCHHBIE PE3YIIbTATHI;

- BIAJeTh MOHATHUAMH: 3aBUCHUMOCTb BEJIMYMH, (QYHKIUSA, APTyMEHT M 3HadeHUE (PYyHKIHH,
001acTh OMpeNesIeHuss U MHOXKECTBO 3HaueHMH (yHKIMM, TpaduK 3aBUCUMOCTH, TIpaduk
GbyHKUMM, HyId (QYHKIMHM, @IPOMEKYTKH 3HAKONOCTOSIHCTBA, BO3pAacTaHUE HA YHUCIOBOM
IIPOMEXYTKE, YObIBaHHE Ha

YHUCIOBOM INPOMEXYTKE, HauOojblllee M HauMEHblIee 3HadeHue (QYHKIUM Ha YHUCIOBOM
IIPOMEXYTKE, Iepuoandeckas (QYHKIUsS, IMepHoJ, YeTHas W HedeTHas (PyHKUMU; U yMEThb
IIPUMEHSATH 3TU NOHATHUS IIPYU PELLIECHUY 3a7a4;

- BJIQJIETh MOHATHUEM CTENeHHas (YHKUUS; CTPOUTh €€ TpapuK M yMETh INPUMEHSTh CBOMCTBA
CTeNeHHON (YHKIMH MPH PEILIEHUH 3a/1ay;

- BIIQJIETh TOHATUSAMH IOKa3aTelbHas (YHKLUS, SKCHOHEHTA; CTPOUTh MX rpaduKd U yMeTb
IPUMEHATh CBOMCTBA MOKAa3aTeNIbHOW (YHKIMM IpPU pELICHUU 33724,

- BJIaJeTh MOHATUAM Jorapudmuyeckas (yHKUMS; CTPOUTH €€ Trpaduk U yMETb NPUMEHATH
CBO¥cTBA JIorapu(pMUUECKOH MpH peLIeHNH 3a/1a4;

- BIIQJETh NOHATHSAMHM TPUTOHOMETpUYECKHE (YHKIMH; CTPOUTh HX TpapuKH M yYMETh
IIPUMEHSATH CBOICTBA TPUTOHOMETPUYECKUX (DYHKIMI MPpU pelIeHnH 3a1a4;

- BIaJeTh MOHATHEM oOpaTHas QYHKIMS, NPUMEHATh O5TO MOHATHE INPU pELICHUM 3ajad;
NPUMEHATh  TpPH  pEeIlIeHWH  3aJa4  CBOMCTBA  (PyHKUMHA:  YETHOCTb, MNMEPUOJUYHOCTb,
OTPaHUYEHHOCTb;

- IPUMEHSATH MPU PELICHUH 337a4 NpeoOpazoBaHus IpadUKOB QYHKIIMIA;

- BJaJeTh TMOHSATHEM YHUCIIOBBIE IIOCIEIOBATEIbHOCTH apupMeTHyeckas U reoMeTpudecKas
Iporpeccus;

- NPUMEHATh NPH PElIeHUH 3aJau CBOWCTBA M NMPHU3HAKU apU(PMETHUYECKOH M TeOMETpPHUYECKOU
IIPOTPECCUN;



- B TIOBCEJHEBHOM XHM3HM W TPU HM3YYEHUH JPYTUX YUEOHBIX NPEIMETOB OMPEACIATH IO
rpaduKkaM M HCIOJB30BaTh IS pEIICHHs MPUKIATHBIX 3a7ad CBOHWCTBA pPEajbHBIX IPOLIECCOB
U 3aBUCUMOCTEH (HauOosbllMe M HAUMEHbIIME 3HAYEHUs, IPOMEXKYTKH BO3pAaCTaHUS W
yObIBaHUs, 00JaCTH MPOMEKYTKH 3HAKOMOCTOSIHCTBA, ACHMIITOTBI, TOYKHM Iepernda, mepuoj u
T. 1.), UHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYaIIUU;
- B TIOBCEJHEBHOM XHM3HM W TPU M3YYEHUH JPYrHUX Y4YEOHBIX MPEIMETOB OMPEACIATH MO
rpaduKaM TMPOCTEHIINE XapaKTEPUCTUKU TEPHUOAMYECKIX
IIPOLIECCOB B OMOJIOTMH, SKOHOMHKE, MY3bIKE, PaJUOCBA3H, GU3MKE U T.I(aMIUIUTYyAa, MEPUOI U T.
IL);
- BJIaJeTh IOHATHEM OECKOHEYHO YObIBalollas IEOMETpUYEcKas MpOrpeccuss MU yMeThb
IIPUMEHSATH €T0 PH PELICHUH 3a/a4;
- BJIAJIETh MOHATUSAMU: MPOU3BOAHAS (DYHKIIMU B TOUKE, IPOU3BOHAS (DYHKINH;
BBIUUCIISATH POU3BO/IHBIE 3JIEMEHTAPHBIX PYHKIMHA U UX KOMOMHALIMI;

UCCIEeI0BaTh PYHKIIMKA HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH IpapUKU ¥ MPUMEHSTH K PELICHHIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;

BIIQJIETh TMOHATHEM KacaTelbHas K rpaduky QYHKIMM MU yMETh NPHUMEHSTh €ro mpu
pelIeHny 3ajad; BiaJeTh MOHATUAMHU IepBOOOpa3Has, ONpeAeIeHHbIN HHTETpal;
- npuMeHsTh TeopeMy HbroTona-JleiiOHua u ee cineacTBus AJs peleHus 3a1ay;
- B NOBCEAHEBHOM JKU3HM U NPU U3YYEHUH JPYIMX Y4EOHBIX IMpPEIMETOB peulaTh MPUKIaTHbIE
3ajaul W3 (PU3MKK, XUMHH, M JPYTUX TPEIMETOB, CBS3aHHbIE C HCCIEIOBaHHEM
XapaKTEPUCTHK PEATBHBIX MPOLECCOB,
- OIepUpoBaTh MOHATHUAMHU: cpelHee apupMeTHUecKoe, MelrnaHa, HauboJblIee 1 HauMEeHbIIee
3HaYeHUs, pa3Max, [OTPEIIHOCTH TpPU H3MEPEHHUSX, BEPOSTHOCTh COOBITUS, CyMMa U
IIPOU3BENICHUE BEPOATHOCTEN
- BBIUUCIATH BEPOSITHOCTH COOBITMA Ha OCHOBE IOJCYETa YHMCJIA MCXOJOB WJIM IMPUMEHSA
(hopMyITbl KOMOMHATOPUKH;
- BIAACTh MOHATUSAMU pPAa3MELICHUE, IEPECTAHOBKA, COYETAHUE M YMETh HX INPUMEHATH IPU
pelieHuu 3a1ay;
- HMMETh IpeaCcTaBieHre 00 OCHOBaX TEOPUU BEPOSTHOCTEH
- B TOBCEJIHEBHOM JXM3HM W IPU HU3YYEHHHM JAPYTUX MPEIMETOB BBIUUCIATH WIIM OLICHWBATh
BEPOSITHOCTH COOBITHII B peaibHOM KU3HHU;
- aHaNM3UpOBATh YCIIOBHE 3a/ayd, BBHIOMPAaTh ONTUMAJIBHBIM METOJ pELIeHUs 3aaayu,
paccMaTpuBasl pa3IMuHbIE METOIbI;
- CTpPOHUTHh MOJIENb PELIECHUS 3aJaud, IPOBOJUTH JOKA3aTEJbHBIE PACCYKICHUS IPU PEIICHUU
3a/1auu;
- TEepeBOIUTh MpH peUIeHHH 3aJaud HHPOpMalMM U3 OAHON (OpPMBI 3amucu B JAPYTYIO,
WCIOJIb3YS IPU HEOOXOIMMOCTH CXEMBbI, TaOIHIIbI, TPaQUKH, TUArPAMMBI;
- B IOBCEJHEBHOW XU3HU WM IMPU HU3YYEHUHU APYIHX IMPEIMETOB PEIIATh MPAKTUYECKUE 3a]a4u
Y 33/1a4¥ U3 JIPYrux MNpeaMeTOB;
- B MOJEJIbHBIX U PEaIbHbIX CUTYaIUSAX BBIIEIATh CYIIHOCTHBIE XapAKTEPUCTUKN U OCHOBHBIE BH/IbI
JeSITeNIbHOCTH JIIOJIeH, 00BACHATH POJIb MOTUBOB B JICATEIHLHOCTH YEJIOBEKA;
- XapakTepu3oBaThb M WUIIOCTPUPOBATh KOHKPETHBIMU MpPHMEpaMy TPYONbl MOTpeOHOCTEH
YEII0BEKA;
- IIPUBOJUTH ITPUMEPBI OCHOBHBIX BUJIOB JCATEIBHOCTH YEIOBEKA;
- BBIIIOJIHATH HECJIOKHBIE IPAKTUYECKUE 3aJaHus 10 aHAIU3Y CUTYallUi, CBA3aHHBIX C PA3JIMYHBIMU
crioco0amMH pa3pelieHnsT MEKIMYHOCTHBIX KOH(JIMKTOB; BBIpaXKaThb COOCTBEHHOE OTHOIIEHUE K
Pa3IUYHBIM CIIOCOOaM pa3pelIeHus] MEXINYHOCTHBIX KOH(IUKTOB.

BBINYCKHUK MOJYYHT BO3MOKHOCTD HAYYUTHCH:

- OIlIEpUpPOBaTh IMOHATUEM OIIPENEICHUs, OCHOBHBIMU BUJAMMU OINIPEIACIICHU;
- OCHOBHBIMU BHUJIaMH TE€OPEM;
- IPUMEHATH METOJ MAaTeMaTHUYECKONW MHIAYKLIWH I IPOBEACHUS PACCYKACHUM U JOKA3aTEIIbCTB
U [IpY PELLECHUN 3a/1ay;



- B TIOBCEJHEBHOM JXKWU3HU U IPU H3YUYEHUHU JPYTHX IPEIMETOB HCIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK W S3bIK JIOTMKU JUIS ONKMCAHUS PEaJbHBbIX IPOLECCOB M SBJICHUH, IPU
pelIeHN: 3a7ad JIPYrux y4eOHBIX MPEAMETOB;

- cBOOOJIHO OTIEPHPOBATH YUCIOBBIMUA MHO>KECTBAMH IIPU PELICHUU 33]1ay;

- uMeTh 0a30BBIE MPEJICTABICHUS O MHOXECTBE KOMILJIEKCHBIX YHCEN,;

- CBOOOTHO BBIIIOJIHSATD TOXJIECCTBEHHBIE npeoOpa3oBaHusi TPUTOHOMETPHUYECKUX,
norapu()MUIECKUX, CTETIEHHBIX BBIPAKCHU;

- BIazIeTh popmynoii 6mHoma HeroToHa,

- CBOOOIHO OIPENENsATh THUIl U BBIOMpATh METOJ PEUICHHUS MMOKA3aTeNbHBIX W JIOTapH(PMHUECKIX
YpaBHEHUH U HEPaBEHCTB MPPALUOHAIbHBIX YPaBHEHUII M HEPABEHCTB, TPUTOHOMETPUUYECKUX
YpaBHEHUH U HEPAaBEHCTB, UX CUCTEM;

- cBOOO/IHO pemIaTh CUCTEMbI TMHEHHBIX YPaBHEHHI;

- peliaTh OCHOBHBIE TWUIIBI YPAaBHEHUH M HEPABEHCTB C MapaMeTpaMu;

- BIIQJETh MOHATHEM ACUMIITOTHI U YMETh UX MPUMEHSATH MPU pPEIICHNH 3a/1ay;

MPUMEHSTh METO/IbI PELIEHUs MPOCTEUIINX PYHKIIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB;
CBOOOJHO BJaJETh CTAaHAAPTHBIM aNmapaToM MaTEeMaTHUYECKOTO aHalIu3a ISl BBIUMCIICHUS
MIPOU3BOIHBIX (QYHKIIMM OJHOM MEPEMEHHOMT;

- cBOOOJHO MPHUMEHATH anmapaT MaTEeMaTHYeCKOTO aHaiu3a JUlsl HCCeloBaHUS (QYHKUUH U
MOCTPOEeHUS TpaUKOB, B TOM YHCIIE HUCCIIEI0BAaHUS Ha

BBIMTYKJIOCTb;

- ONEepHUPOBATh NMOHATHEM NTEPBOOOPA3HON AJISl PELICHUS 3a/1a4;

- OBJIAJIETh OCHOBHBIMU cBelleHUsIMU 00 uHTerpane HproToHa- JleiibHuia M ero mpoctenimx
MIPUMEHEHUSIX;

- ONEpUpOBaTh B CTaHAAPTHBIX CUTYAIUSAX MPOU3BOJHBIMHU BBICHINX MOPSAIKOB;

- yMETh MPUMEHSTh IIPU PELICHUH 3a/1a4 CBOMCTBA HEMPEPBIBHBIX (DYHKIIMA;

- yMeThb NPUMEHATh NPHU PEIICHWHU 3aaad Teopembl BeliepmiTpacca;

- BJIAJETh NMOHATUSAMH BTOPasl IPOU3BOAHAs, BBITYKJIOCTb Irpaduka GyHKIUN U YMETh UCCIIEA0BATh
(YHKIUIO Ha BBITYKJIOCTb;

- UMETb Npe/ICTaBlIeHNE 00 aKCHOMaTHYECKOM METOJE;

- NPEACTABIATh BKJIAJ BBINAIOIUXCA MAaT€MaTHKOB B Pa3BUTUE MATEMATHKHM M WHBIX HAy4YHBIX
obnacreii;

- IOHUMAaTh POJIb MaTEMATUKU B pa3BuTHH Poccuu;

- IPUMEHATh MaTeMaTHYECKUE 3HAHUS K MCCIEJOBAHUIO OKPYXKAIOIIEro Mupa (MOJeIupoBaHUE
(Gu3nYecKuX MpPOLECCOB, 3a/1a4l YIKOHOMHKH);

- OIIEpHUPOBATh B CTAHJAPTHBIX CUTYaLMSIX IPOU3BOJHBIMU BBICHIMX IOPSIKOB;

- YMETh IPUMEHSATH [IPU PELICHUH 3a/1a4 CBONCTBA HENPEPHIBHBIX (DYHKIIMIA;

- OBJIAJIeTh OCHOBHBIMM CBeieHUsIMU 00 uHTrerpaie HproToHa- JleliOHMIA M ero mpocTermmx
IIPUMEHECHHUSX.

IlnanupyeMble pe3yJibTaThbl 0CBOEHMSI
JleHCTBUTEALHBIC YHCJIA.

Buvinycknuk naywumeca:

- BBIMOJHATH apuMeTHdecKue IeMCTBHs, coYeTasl YCTHbIE W MUChbMEHHBIE MPHEMBI, TPUMEHEHNE
BBIYHCIUTENBHBIX YCTPOUCTB;

- HaxOJWThb 3HAYEHHUS KOPHS HATypaJlbHOM CTENEHH, MOJIb30BaThCS OLEHKOW M MPUKUIKOW MpHU
MPAKTUYECKUX pacyerax;

-IIPUMEHSAThH TMOHATHUS, CBSI3aHHBIE C JEIMMOCTBIO LIENbIX YUCEN, MPU PEHICHUH MATeMaTHYECKUX
3a71a4;

- HaxoJWUThb KOPHM MHOTOWIEHOB C OJHOW TEPEMEHHOW, pacKIaJblBaTh MHOTOYJIEHBI Ha
MHOYKHTENH;



- TMPOBOJUTH TMPEOOPA30BaHMUS YHMCIOBBIX M OYKBEHHBIX BBIPAKCHHWU, BKIIOYAIOIIUX CTETEHH,
panuKabl;
- BBIYUCIATH 3HAUYCHHUA YHCIIOBBIX H 6yKBeHHBIX BBIpa)KCHHfI, OCYIICCTBIIAA H€O6XOI[I/IMLIG
II0ICTAHOBKHU U IpeoOpa3oBaHusl.
BuinyckHUK nojiyuum 603MO0)CHOCHIb HAYUUMbBCA:
- IPUMEHATh METOJ] MAaTEMATUYECKOM UHAYKIIUU JIJIs1 IPOBEACHUS PACCYKIAECHUNM U JJOKA3aTEIbCTB U
MIPU PEIICHUH 3a71a4;
- IIOHUMAaThb reoOMETPpUYCCKYIO HHTCPpIIpETALINIO HaTypaJbHBIX, OEIbIX, panuoHaIbHBIX,
I[GﬁCTBI/ITGJIBHBIX YHuCeII.

YucuaoBble QYHKINH.

Bbmycmum Haywumca:

- BJIaJIeTh MOHATUSMH: 3aBHCUMOCTb BEIMYUH, QYHKIIMS, apryMEHT U 3HaueHue QyHKIHUU, 00JIacTh
OTpeJeNIeHUs 1 MHOXECTBO 3HAa4eHMH (DyHKIUH, rpaduK 3aBUCHUMOCTH, Ipaduk (QyHKIUU, HYIH
(GYHKIMM, TPOMEXYTKH 3HAKOTOCTOSIHCTBA, BO3pACTaHUs HA YUCIOBOM IPOMEXKYTKE, yObIBaHUS
Ha YHCJIOBOM IPOMEXKYTKE, HauOojblllee M HauMEHbIIee 3HayeHHe (YHKIMM Ha YHUCIOBOM
MPOMEXYTKe, Nepuoauyeckas (QYyHKIUS, TEpUOJ,, 4YeTHass W HedeTHas (QYHKUMUH; U YMETb
MIPUMEHSTH 3TH TIOHATHUS IIPU PEILICHUH 3ajay;

- ONpeAessaTh 3HayeHHe (YHKUMU [0 3HAYEHHUIO apryMeHTa MpH Pa3ndHbIX Ccroco0ax 3aJdaHusd
byHKINN;

- CTPOUTH IpaUKH U3y4EHHBIX (YHKIMM, BBHIOJHATH MPeoOpa3oBaHus IpaUKoOB; OMUCHIBATD I10
rpadpuky u mo ¢dopmMmyne MOBEJEHHE W CBOWCTBA (PYHKUMN; HAXOAUTh MO TIpaduky (QyHKIMH
HauOoJIbIlIee U HAaMEHbIIee 3HAUCHHUS,

BuinyckHUK noayuum 603mMo0)cHOCHb HAYUUMBCA:

- HayuyuTcs ONMCHIBaThb C TOMOULIbIO (YHKUUI pa3iuyHble pEalbHble 3aBUCUMOCTH MEXAY
BEJIMYMHAMU U UHTEPIIPETUPOBATh UX I'padUKy;

- U3BJIeKaTh MH(GOPMAIIHIO, TIPEICTABIICHHYIO B TaOIUIaX, HAa TUarpaMmax, rpadukax

Tpuronomerpuyeckne ()VHKIHN.
Buvinycknuk nayuumca:
- BIAJACTh MOHATUSAMU TPUTOHOMETPUYECKHE (PYHKIIUHU; CTPOUTH UX rpadUKH U YMETh NMPUMEHATH
CBOWCTBA TPUTOHOMETPUYECKUX (DYHKITUI TIPH pelIeHUH 3a/1a4.
- HAyYUTHCS BBIBOJUTH U IPUMEHATH (POPMYJIBI MOJIOBUHHOTO yrJia.
- BBINOJHATH TPEOOpa30BaHUS CYMMbl TPUTOHOMETPHUYECKHMX (YHKIMA B TMPOU3BEACHHE H
MIPOU3BEICHUS B CYMMY.
Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMBCA:
- BBIp@XKaTh TPUTOHOMETpUUYECKUE (GYHKIIUU Yepe3 TAHTCHC MTOJIOBUHHOTO apTyMEHTa;
- pemaTh MPOCTEHUIIINE TPUTOHOMETPHIESCKIE HEPABCHCTRA.
- ONEPHUPOBATH MOHATUSIMH APKCUHYC, APKKOCUHYC, apKTAHT€HC YnCIIa.

TpuronoMerpuuyeckye YypaBHEHHS.

Boinycknuk nayuumces:

- pemarb TPUrOHOMETPUUYECKUE YPaBHEHUS PA3INYHBIMU METOJaMHU.

Buvinycknuk noayuum 603mM0M4CHOCHIb HAYUUMBCA:

- OMepHUpOBaTh POPMYITAMHU ISl PEIICHUS CTIOXKHBIX TPUTOHOMETPUIECKIX YpaBHEHUI.
IIpeoOpa3oBaHusl TPUTOHOMETPHYECKHX BhIPAKECHHI.

Buvinycknuk nayuumecsa:

- IPUMEHATh MOHATUS CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC MPOU3BOJIBHOTO YIJIA; BBIUUCIATH

CUHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YUCJIa;

- I0Ka3bIBaTh OCHOBHbIE TPUTOHOMETPUUECKUE TOKIECTBA;

- HCIOJIb30BaTh (hOpMYIbl MPHUBEACHUS; CHHYCa, KOCHHYCAa M TaHT'€HCAa CyMMBI M Pa3HOCTH JABYX

yIJI0B; CHHYca Y KOCHHYcCa JBOMHOTO yria TMpH M[OpeoOpa3oBaHUSX  MPOCTEHIINX

TPUTOHOMETPUYECKUX BBIPAXKEHU.




Buvinycknuk nonyuum 603MOMCHOCIb HAYUUMbCA:
- mpeoOpa3oBBIBATH TPUTOHOMETPUUECKUE BBIPAKCHUS PA3TUIHON CIIOKHOCTH.
IIpousBoauas.

Buvinycknuk nayuumca:
- HaXOJUTh CyMMY OCCKOHEYHO yOBIBAIOLIEH I'€OMETPUUYECKOW MPOTPECCHH; BIAAETh MOHATUSIMU:
pOU3BOIHAS (PYHKIMH B TOUKE, POU3BOAHAS (DYHKIIIH;
- BBIYHCIATH TPOU3BOAHBIC OJIEMEHTAPHBIX (DYHKIMA, TpPUMEHSS TpPABWIA BBIYUCICHUS
MIPOU3BOIHBIX, UCIOJIB3Ys CIIPABOYHBIE MaTEPHAIIBL;
- HCCIIENI0BATh (DYHKIMH U CTPOUTH MX TPAPUKH C TIOMOIIBIO POU3BOIHOIM;
- pemaTh 3a/1a41 ¢ MPIMEHEHUEM YPaBHEHHUS KacaTeIbHON K rpaduKy (HyHKIHH;
- pemaTh 3a/1a4M Ha HAX0KJICHHE HAanOOJIBIIIEro M HAMMEHBIIETO 3HaYCHUs (DYHKIIUU Ha OTPE3KE.
BoinycKkHuK noyuum 603MO0MCHOCHb HAYYUMbCA:
- TIPUMEHSATH PEUICHUS TEOMETPUUYECKHX, (HU3NYECKUX, IKOHOMHUYECKHX W IPYrHX TMPHKIAIHBIX
3aja4, B TOM YHMCIIE 3a/1a4 Ha HAMOOJbIIME M HAaMMEHBIINME 3HAUYEHHS C MPUMEHEHHEM arapara
MaTeMaTH4eCcKOTo aHaIN3a

Kom0uHaTOpHKA U BEPOSITHOCTD.

Buinycknuk naywumcsa:
- BIQJACTh TOHATHSAMHU pa3MeIeHHEe, TMEpPECTaHOBKA, COYETAHHE M YMETh WX NPHUMEHSTH MpHU
pELIeHNUH 3a]1a4;
- WMETh TPEJACTaBICHHE 00 OCHOBAaX TEOPUU BEPOSATHOCTEH (BKIOYass (HOPMYIBI TOTHOM
BEepOSITHOCTH U (popmyibl baiieca);
- WMETh TPEJCTaBICHHE O CIy4alHOW BeNMYMHE (€€ XapaKTePUCTHUKH, WX BBIYHCICHHE B
JTUCKPETHOM CJTydJae).
Buinycknuxk noayuum eo3morcnocms Hayuumoca:
- IPUMEHATh MAaTEMAaTUYECKUE METO bl IIPU PEILICHUH COJePKATENbHbBIX 3a/1a4.

MHoOro4/ieHbl.

Buvinycknuk nayuumecsa:
- BBIMIOJIHATH apu(PMEeTHUUECKUE OTepallii HaJl MHOTOWICHAMU;
- UCIOJIb30BaTh TeopeMy be3y npu 1e1eHuu MHOTOUJIEHOB;
- HaxOJWUTh KOPHM MHOTOWIEHOB C OJHOW TEPEMEHHOW, pacKJIaJplBaTh MHOTOYJIEHBI Ha
MHOUTEJIH.
Buvinycknuk nosiyuum 603mM0)4CHOCHb HAYUUMBCA:
- BBIMIOJIHATH apU(PMETHUECKUE OTepaAI[UH HAJl MHOTOYWIEHAMHU OT HECKOJIbKUX MEPEMEHHBIX;
- BBLICJATH CHUMMETPUYECKHME MHOIOYJIEHBI, OJHOPOJHBIE MHOTOWIEHBI, pellaThb YpaBHEHUs
BBICIIUX CTEIICHEH.
Crenenu u kopHu. CteneHHble QYHKINH.

Buvinycknuk nayuumcs:
- BJIAJICTh TMOHSATHEM CTeneHHas (GYHKIMs; CTPOUTh ee TpaduK U yMeTh MPHUMEHSATH CBOICTBa
CTeTNeHHON (YHKIMU MIPU PEUICHUH 3a/1aY;
- paznuyath QYHKIUHU Y = "VX, UX CBOWCTBA U rpaduKu;
- OIIEpUPOBATh CTENEHBIO C JEHCTBUTEIBHBIM MOKA3aTEIEM.

IHoka3arenbHas U Jorapupmuyeckas GQyHKIHU.
Buvinycknuk nayuumecsa:
- BJIaJIETh IOHATUSAMU TOKa3aTeNbHas U Jorapudmuueckas pyHKIUU; CTPOUTh UX TPaQUKH U YMETh
MPUMEHSTH CBOMCTBA (GYHKIMHA NMPU PEIICHUN 3a]1ay.
Buvinycknuk nonyuum 603M0MCHOCMb HAYUUMBCA:
- BBHINOJHATH TpeoOpazoBaHWs KOMOWHUPOBAHHBIX JOTApU(PMHUUYECKMX U  TOKa3aTeIbHBIX
BBIPAKECHUMH;
- BBIYUCIIATH HaWOONbIIEE M HAUMEHbIIEe 3HAYCHHE I[IOKA3aTeNbHOM U JorapuMuuecKoi

GbyHKIUH.

IlepBooOpa3sHasi U MHTErpaJl.

Buinycknuk nayuumcea:
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- Borumcnsare miomanu Guryp Ha KOOPAMHATHOM IJIOCKOCTH C NMPUMEHEHHEM ONpeAeiIEHHOTrO

HHTErpaja.

Boinycknuk nonyuum 603M0#CHOCHb HAYHUMBCA:

- OBJIAJICTh OCHOBHBIMH CBEJICHUAMU 00 unTerpane Hprorona-JleiiOHmMIa U ero mpuMeHeHUsX.
YpaBHeHusi U HepaBeHcTBa. CHcTeMbl YPABHEHHMI M HEPABEHCTB.

Buvinycknuk nayuumca:

- CBOOOJHO OTIEPHPOBATH IMOHATUSMHU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCWUJIbHBIC YpaBHEHHS U

HEPAaBEHCTBA, YPAaBHEHUWE, SBILIIOIICECS  CIEICTBHEM  JIPYror0  ypaBHEHMS, YPaBHEHUS,

PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCHIIBbHBIE MIPEOOpa30BaHMs yPABHEHUH;

- pemiaTb palMOHAIbHBIC, WPPALUOHAIbHBIC, IIOKA3aTEIbHbIE, TPUTOHOMETPUYECKHE U

norapu(MUYECKUE ypPaBHEHHUsS, UX CHCTEMBI, B TOM YHCJE HEKOTOpbIC BHIbl ypaBHeHHU 3 u 4

CTCIICHEH;

- pemiatb ypaBHEHUS, MPOCTEHMIINE CHUCTEMbl YpaBHEHM, UCHOJB3Ysl CBOWCTBA (DYHKIMH M HX

rpauKoOB; MCHOJB30BATh JUIsl TPUOIMKEHHOTO PELICHHs] YpPaBHEHUN U HEPAaBEHCTB IpadUuecKHii

METOJI.

Boinycknuk nonyuum 603M03#CHOCHb HAYYUMbCA
- CBOOOJHO ONpEACNATh TUI U BBHIOMPATh METOJl PEIICHHS TOKA3aTeNbHBIX U JIOTapU(DMHUECKUX
yYpaBHEHUHW W HEPABEHCTB HPPAIMOHAIBHBIX YpPaBHEHHUH W HEPABEHCTB, TPUTOHOMETPHYECKHUX
ypaBHEHU U HEPABEHCTB, UX CUCTEM;
- pemaTh OCHOBHBIE TUIIBI YPAaBHEHUW U HEPABEHCTB C MMapaMeTpamMHu.

DJIeMEHThI TEOPUH BEPOSITHOCTEN H MATEMATHYECKON CTATUCTUKH.
Buinycknuk nayyumcsa:
- MOJIETMPOBATh PEAIbHBIC CUTYAIlMU Ha SI3bIKE TEOPUH BEPOSATHOCTEH M CTATUCTUKH, BBHIYHCIATH B
MPOCTEHIINX CITydasiX BEPOSITHOCTH COOBITHIA;
- pemiaTth MpocTeliine KOMOMHATOPHBIE 33ajaud METOJIOM Iepedopa, a TakKe C UCHOJIb30BaHUEM
U3BECTHBIX (popmy, TpeyronbHuka [lackans;
- BBIYMCIATH KO3 duiineHTsl 6mHoMa HrioToHa 10 hopMysie M ¢ UCIOJIb30BAHUEM TPEYrOJIbHUKA
[Tackais.
Boinycknuk nonyuyum 603M0M#CHOCb HAYYUMbCA:
- AHAJTM3UPOBAThH PeaIbHBIC YHCIOBBIEC JaHHbIE, MH()OPMAIIMIO CTATUCTHYECKOTO XapaKTepa;
-OCYILECTBIATH MPAKTUYECKUE PACUETHI IO (hopMyIiaM;
- MOJIH30BATHCS OLEHKOM U MPUKUAKON MPHU MPAKTUYECKUX pacyeTax,
- OBJIaJIETh OCHOBHBIMHU MOHATHSAMH Teopuu rpadoB (rpad, BepiinHa, pedpo, CTENEHb BEPIIUHBI,
yTh B rpade) u yMeTh NPUMEHSTh UX MPU PEUICHUU 3a/1a4.

Conepxanue y4eOHOro nmpeamera

10xaacce
1. JleficTBUTE/IbHBIE YHCJIA

ITonsaTtue HAaTypaJbHOTO 4YHCJIA. MmnuoxectBa uucen. CBolicTBa JIEUCTBUTEIIBHBIX uMcen. MeTon
MaTeMaTH4EeCKOM WHAYKIIUH. HepeCTaHOBKI/I. PazMemieHus. CoucTaHusl. I[OK%&TGHBCTBO YHCJIOBBIX
HCPAaBCHCTB. ILCJII/IMOCTB OCIJIBIX YHCCII. CpaBHeHI/IH o MOAOyJIro m. 38.,[[8.‘11/1 C ICJIOYUCIICHHBIMHU
HCHU3BCCTHBIMU.

2. PannoHajibHble yPABHEHHS] M HEPABEHCTBA

PammmonansHabie BBIPAXKCHUS. q)OpMYJ'ILI OmHOMa HLIOTOHa, CYMMBI U pa3HOCTHU CTEIICHEH. I[CJ'ICHI/IC
MHOTOYJICHOB C OCTaTKOM. AJIFOpI/ITM EBxmuna. TeopeMa Be3y. KOpCHB MHOTOYJICHA.
PanumoHanbHBIC YpaBHCHUS. Cucremsbl pallMOHaJIbHBIX ypaBHeHHf/'I. Meton HWHTCPBAJIOB PCIICHUA
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HepaBeHCTB. PanuonanbHble HepaBeHcTBAa. Hecrtporune HepaBeHcTBa. CHCTEMBI pallMOHAIBbHBIX
HEPABECHCTB.

3. Kopenb cTrenenu n

[onstus ¢pynkuuu u ee rpaduka. Oynkuus y = x". Ilonstre kopus crenenu n. KopHu 4etHoi u

pa—
HE4YeTHOM cTeneHel. Apudmerudeckuii kopenb. CBoiicTBa kopHel crenenu 7. yHkuus =4/x
. Kopens crenenu n u3 HaTypajabHOro 4ucia.

4. CTeneHpb MOJIOKATEIHLHOT0 YHCJIA

[Tonsitue u CBOMCTBa CTETIeHU c palMOHATIbHBIM MIOKa3aTeJIeM. [Ipenen
nocnenosareabHocTU. CBOMCTBA npenenoB. beckoneuHo yObIBaro1ias reoMeTpuyecKas
nporpeccus. Yucno e. [lonsaTHe cTeneHn ¢ HppalUOHAIBHBIM MoKa3aTteneM. llokasartenbHas

GyHKIMS.

5. Jlorapu¢pmsl

[lonsitue u cBoiictBa sorapupmoB. Jlorapudmuueckass ¢GyHkus. JlecaTuyHblidi Jorapudpm
(mpubnuxeHHbie BhunciaeHus). CteneHHble QyHKIUH.

6. IToxa3zarenbHbIe M JorapugmMudecKkre ypaBHeHHs 1 HEPABEHCTBA

[IpocTeitmme moka3aTenbHbIe W JOTapU(PMUUYECKHE YpPAaBHEHHS. YPaBHEHHS, CBOISIIMECT K
MpOCTEHIKUM 3aMeHOM Heu3BecTHOro. IIpocTeifmme moka3aTenbHbIE W JOrapuhMUUECKHE
HepaBeHCTBa. HepaBeHCTBA, CBOASIIMECS K MPOCTEUIIIMM 3aMEHON HEU3BECTHOTO.

7. CHHYC ¥ KOCHHYC yTIJIa

[Tonsitre yrna u ero mepsl. OnpeseneHue cuHyca 1 KOCUHyca yria, OCHOBHbIE (POPMYIIBI JIIsl HUX.
ApxcuHyc U apkkocuHyc. [Ipumepbl MCHoOb30BaHUSI apKCUHYCA U apKKOCHHYCa U (OpMYIbl s
HUX.

8. TaHreHc M KOTaHIeHC yrja

OnpeneneHI/m TAHI'CHCA W KOTAHI'CHCA YIjla MU OCHOBHBIC (bOpMy.]'IBI JJIA HHX. ApKTaHI‘eHC n
APKKOTAHI'CHC. HpI/IMepr HCIIOJIb30BaHUA aPKTAHI'CHCA U APKKOTAHI'CHCA U (bOpMy.]'IbI JJISA HUX.

9. ®opMy.IbI CJI0KEHUSA

Kocunyc cymmsl (M pa3HOCTH) ABYX YIa0B. POpMyIbl Jis JOTIOJHUTEIbHBIX YII10B. CHHYC CYyMMBI
(u pazHoctH) ABYX yrioB. CymMma M pa3HOCTb CHHYCOB M KOCHHYCOB. DOpMyJIbl JUIsl ABOMHBIX U
IIOJIOBUHHBIX YIiI0B. [IponsBenenne cuHycoB U KOCUHYCOB. DOPMYJIBI 17151 TAHT€HCOB.

10. Tpuronomerpuyeckue (PyHKIMH YHCIOBOI0 APryMeHTa
OYHKIMU Y = SIN X,y = COS X,y =1g X,V = CIg X.
11. TpuroHomerpu4ecKkue ypaBHeHUsI 1 HEPaBEHCTBA

HpOCTCﬁH.IPIC TPUTOHOMCTPHYCCKUC YpPAaBHCHHA. TpI/IPOHOMeTpI/IquKI/IC YpPaBHCHUSA, CBOOAIIUCCA K
HpOCTCfII.HPIM 3aMEHOM HEU3BECTHOTO. HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMCTPUUCCKUX (I)OpMy.TI JJIA

12



peuieHus ypaBHeHuil. OnHopoaHble ypaBHeHUs IIpocTeiiine TpuroHoMeTpuueckiue HepaBeHCTBA.
HepasencrtBa, cBogsiuecss K MpOCTEUIINM 3aMEHOM HEM3BECTHOIO. BBeleHMEe BCIIOMOraTeIbHOTO
yIjia. 3aMeHa HeU3BECTHOTIO ! = Sin X + COos X.

12. BepoiTHOCTH COOBITUSA

[TonsiTHE U CBOIICTBA BEPOSITHOCTH COOBITHS.

13. Yacrora. Yci10BHasi BepOATHOCTH

OTtHocuTenbHast 4acToTa COOBITHA. Y CIIOBHAs BeposATHOCTh. HezaBucrumMblie coObITHS.

19. IloBTOpeHne Kypca ajaredpsl H HaYaIa MATEeMATHYECKOr0 aHaau3a 3a 10 kiace

11 knace
1. ®ynkuum u ux rpapuku

OnemeHTapHble QyHKUMU. MccnenoBanue GyHKIHMM UM TOCTpOEHUE UX TpapUKOB AIEMEHTapHBIMU
MeToaaMu. OcCHOBHBIE crocoObl MpeoOpazoBanus rpadukoB. ['paduku QyHKIUH, coaepKaimx
Moaynu. ['paduku CI0KHBIX GYHKINHN.

2. llpenes pyHKIMU ¥ HENPEPHIBHOCTH

[Tonsarue mpenena ¢ynkuu. OITHOCTOPOHHUE TPENENbl, CBOWCTBA mpeneiaoB. HempeprlBHOCTH
GyHKIMI B TOYKe, HAa HHTEpBaie, Ha OTpe3ke. HempeprIBHOCTH 3IE€MEHTapHBIX (QYHKUIHUH.
PazpreiBHBIC DyHKIINH.

3. O6paruble pyHKIUM

[Tonsatue oOparHoi (yHkumu. B3ammHOo oOpatnHble (QyHKIHH. OOpaTHBIE TPUTOHOMETPUUYECKHE
byHKINHA.

4. IlpousBogHas

[Tonsitue mnpousBoanoi. IIpomsBogHast CyMMBI, pPa3sHOCTH, MHPOU3BEICHHS U YAaCTHOTO JBYX
¢byukuuii. HempeprsiBHOCTh (GyHKIMM, UMEIOUIMX MPOou3BOAHYI0, muddepenunan. [IponsBoanbie
aneMeHTapHbIX QyHKIUHA. [IponsBoaHas cnoxxnoil pynkuu. [IponsBoanas o6paTHOM GyHKIUY.

5. IlpumeHeHue NPoOU3BOIHOM

MakcuMyM M MUHUMYM (YHKOUH. YpaBHeHHe KacaTenbHOW. IlpuOnwkeHHbIe BBIUMCICHUS.
Teopembr o cpenHem. Bospactanue u yObiBanue ¢yHkuuil. [Ipon3BojHbIE BBICIIMX MOPSIKOB.
Beimyknocts rpaguka QyHKOMH. DKCTpeMyM (QYHKUUU C €IUHCTBEHHOW KPUTHYECKOH TOYKOM.
3ajaud Ha MaKCUMyM M MHUHUMYM. AcuMOTOTHL. J[poOHO-nuHeiHas ¢yHkuus. Iloctpoenue
rpaduKoB QYHKIUI ¢ TPUMEHEHUEM IPOU3BOIHOI.

6. IlepBooOpa3Hasi M HHTErpaJ
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[lonsitue mnepBooOpa3HOW. 3amMeHa IMEPEeMEHHOW M WHTETPUPOBAHUE IO dYacTsAM. [lnmomans
KpUBOJMHEWHOW  Tpamenuu.  OmpeneneHHbslii  uHTErpan.  [IpuGnmxeHHoe  BBIYHMCICHUE
onpeneneHHoro wuHterpaiga. ®opmyna Heiorona — JleitOonuna. CoiicTBa OmpeneneHHbIX
UHTErpasoB. [IpuMeHeHne onpeieeHHbIX HHTETPAIOB B TEOMETPUIYECKUX U (PU3UUECKUX 3a7adax.
[Monstne mudQepeHIUpPOBaHHOTO YpaBHEHHs. 3afayd, NPUBOAALINE K U epeHIIHaTbHBIM
YPABHEHUSIM.

7. PABHOCH/ILHOCTH YPABHEHHII M HEPABEHCTB
PaBHOCUIIBbHBIE IPE0Opa30BaHusl YPABHEHUHM U HEPABEHCTB.
8. YpaBHeHusi-ciaeacTBus

[lonsiTe ypaBHEHUs-cleICTBUSA. Bo3BeneHHe ypaBHEHHsS B YETHYIO crTemneHb. lloTeHuupoBaHue
norapugmuueckux ypaBHeHui. IlpuBeaeHue noJoOHBIX uieHOB YypaBHeHHS. OcBOOOXKAEHUE
ypaBHEHUs OT 3HameHatens. [IpumeHeHue norapudMHUUYECKUX, TPUTOHOMETPHUUECKUX M JIPYrHX

dhopmy.
9. PABHOCHJILHOCTH YPABHEHUIl M HEPABEHCTB CHCTEMaM

Pemenne ypaBHenuii ¢ moMmotisio cucteM. YpaBHenus Buna f(a(x))= f((x)) . Pemenne nHepaBeHCTB
¢ momompto cucteMm. HepaBencTa Buna f(a(x))> f(B(x)) .

10. PaBHOCHJILHOCTH YPABHEHH HA MHOKECTBAX

OcHoBHble MOHATHS. Bo3BeneHue ypaBHEHUS B YETHYIO CTENEHb. YMHOKEHUE YpaBHEHHUS Ha
¢byukuuto. JlorapudmupoBanue U MOTEHIMPOBAHUE ypaBHEHUH, NMPUBEICHHUE MOJO0OHBIX YIICHOB,
MIPUMEHEHHE HEKOTOPBIX POopMyII.

11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX

OcHoBHble noHATHS. Bo3BeneHne HepaBeHCTBA B YETHYIO CTENCHb M YMHOYKEHHE HEpaBEHCTBA Ha
(GYHKIHIO, MOTEHIHPOBAHHE JIOTapu(MUUYECKHMX HEPaBEHCTB, IMPHUBEACHHUE IMOJOOHBIX YICHOB,
MIpUMEHEHHE HEKOTOPBIX Gpopmyi. Hectporue HepaBeHCTBa.

12. MeToa npoMeKyTKOB /1JIsl YPABHEHHUd M HEPABEHCTB
YpaBHEHHS 1 HEPABEHCTBA ¢ MOAYISIMUA. MeTo 1 MHTEPBAJIOB ISl HEMIPEPHIBHBIX (DYHKIIUM.
13. Ucnosib30BaHMe CBOICTB (DYHKIMH NIPH PellIecHNH YPABHEHHU M HEPABEHCTB

Hcnonp3oBanue obnacTeit CYIICCTBOBAHUA, HCOTPHULATCIBHOCTHU, OT'PaHWUYCHHOCTH, MOHOTOHHOCTHU
H SKCTPEMYMOB (bYHKI_II/II/I, CBOMCTB CHHYCa U KOCHUHYCA IIpU PCIICHUU ypaBHeHI/Iﬁ 1 HCPABCHCTB.

14. Cuctembl ypaBHeHMIi ¢ HECKOJIbKUMH HeN3BeCTHBIMH

PaBHOCUIIBHOCTh CHCTEM. CI/ICTeMa—CHe)ICTBI/IC. Metoa 3aMe€HBl HEU3BECTHBIX. PaCCY)K)IeHI/IH C
YU CJIOBBIMHA 3HAYCHUAMU IIPU PCILICHUHN CUCTEM ypaBHeHHﬁ.

15. IloBTOpeHMe Kypca ajredpbl M HAYAJIA MaTeMaTH4YeCKOro anaausa 3a 10-11 kaaccsl.

TemaTu4eckoe NIAaHMPOBaAHUE
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«Anre0Opa ¥ HayaJla MAaTEMAaTHYECKOTO aHAIIM3a» II0 MPOTrpaMMe OCHOBHOTO 00IIero oopa3oBaHus
B 10-11 xmaccax Oyzer m3yudaTbcs Ha yriryonéHHoM ypoBHe. [Ipenmer «Matemaruka: anrebpa u
Hayajla MaTeMaTHYecKoro aHaiausza» 4 yaca B Hegenro. B 10 kmacce -136 yacos, B 11 kiacce- 136
Y4acoB.

Y4eOHo-TeMaTH4ecKui m1aH Kypca 10 kiacca

Ne HasBanue pasnena, Temsl KommyecTBo 4yacos
n\it Ha OCBOCHHE,
U3YyYEHUE Pa3zesioB,
TEM
1 Beoonoe noemopenue Bcero: 3

Jnarnoctuueckast KOHTpOJbHas paboTa

I'naBa 1. KopHuu, crenenu, jorapugmsi. Bcero: 72
2 | §1. [eticmeumenvuvle uucia. 12
3 | § 2. Payuonanvhvle ypasHenus u HepaseHcmad. 18

Kontponsnas padota Nel «PamnmonanbHbple ypaBHEHUS U
HEPABEHCTBAY.

4 | § 3. Kopenv cmenenu n . 12

Konrponsnas padota Ne2 «Kopenv cmenenu ny.

5 | §4. Cmenenv nonoscumenbHo2o Yucia . 13

KonTtponsnas padota Ne3. « Cmenenv nonosxcumensno2o uuciay .

6 | §5. Jlocapugmol. 6
7 | § 6. IloxazamenvHovle u n02apugmuzeckue ypasHeHus u 11
HepagseHcmaa.

KonTtponsHnas padbota Ned « Jloeapugmoi. [lokazamenvhvie u
Jloeapugmuieckue ypagHeHus U HepageHCcmaay.

I'naBa 2. Tpuronomerpuueckue Gopmy.ibl. Bcero: 45
Tpuronomerpuyeckne GyHKIUM.
8 | § 7. Cunyc u kocunyc yana. 7
§ 8. Taneenc u komamnzenc yana. 6
9
KonrponbsHas pabota Ne5 «Ocnosnvie mpueonomempuueckue
dopmynvLy.
10 | § 9. Popmynvi crnodcenus. 11
11 | § 10. Tpuconomempuueckue QyHKyuu 4uci08020 apeymeHma. 9
Kontponwsnas pabota Ne6 « Tpuconomempuueckue ¢hynxyuu
YUCTI08020 AP2YMEHMA».
12 | § 11. Tpuconomempuueckue ypasHeHus u HepageHcmaa. 12

Kontponsnas pabotaNe7 «Tpuconomempuueckue ypasHenus u
HepaseHcmea».

I'maBa 3. DyieMeHTBI TEOPUH BePOSITHOCTEH. Bcero: 8
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13 | § 12. Dnemenmur meopuu eeposmuocmeltl. 6
14 | § 13. Yacmoma. Ycnoenas eeposmuocme. 2
15 | IloBTOpEHHUeE. Bcero:7
Wroroas koHTpodbHAs padoTa.Ne§ 1
Bcero:136
YueoHo-TemMaTHUeckuii mian kypca 11 kiacca
Ne HasBanue paznena, Temsl KomnuecTBo 4yacoB
n\it Ha OCBOCHHE,
U3yUYeHHE Pa3/IeioB,
TEeM
1 Iloemopenue Kypca anzeopot 10 knacca Bcero:5
BxoaHO# KOHTPOJIb.
I'nasa 1. ®ynkuuun. [Iponzsoaubie. UnTerpaambl. Bcero: 60
2 | §1 Dyuxkyuu u ux epagpuxu 9
3 | § 2. Ilpeden pynxyuu u HenpepvigHocms 5
4 | §3 Oobpamnvie ¢hynkyuu 6
KonTponwsnas pabora Ne 1
5 | §4 [Ilpouszsoonasn 11
KonTtponsHas pabota Ne 2
6 | §5 Illpumenenue npouzeooHoU 16
KonTponsnas padora Ne 3
7 | § 6 Ilepsoobpasnas u unmeepan 13
Kontponsnas padorta Ne 4
I'naBa 2. YpaBHenusi. HepaBencrBa. Cucrembl Bcero: 57
8 | §7 Pasnocunbhocms ypagHenuii u Hepagencmes 4
9 | §8. Vpasnenus-cneocmeus. 8
10 | § 9 PasHnocunvrocmov ypasHeHuii u HepageHCcme CUCmemam 13
11 | § 10 Pasnocunvrocmo ypasHeHuii Ha MHOJICECMEax 7
KonrtponbsHas pabora Ne 5
12 | § 11. PasHocunbHoCmb HepageHcme Ha MHOMCECMBAX. 7
13 | § 12. Memoo npomesicymrog Onist ypasHeHull U HepageHCma. 5
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Konrponphas padora Ne6

14 | § 13. Mcnonp30BaHue CBOMCTB (DYHKIMH MPH pEIICHUH YpaBHEHUN 5
U HEPABEHCTB
15 | § 14 Cucrembl ypaBHEHUN ¢ HECKOJILKUMU HEU3BECTHBIMU 8
Konrponsnas pabotaNe7
16 | MTorooe noBTopeHue. Bcero:17
Hrorosas koHTposibHas padoTa.Ne§ 2
Bcero:136
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