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1. IlosicHuTEIbHAS 3aNIUCKA

1.1 HopmaTuBHO-IpaBOBOE o0ecnevyeHne

1. ®enepanbubiii 3ak0H 0T 29.12. 2012 1. Ne273-®03 «O0 obpazoBanuu B Poccuiickoit
Oenepauumny.

2. @enepalbHBIE KOMIIOHEHT TOCYJApPCTBEHHOTO CTaHAapTa oO0Iero oOpa3oBaHMs
(yrBepxAEH nprukazoM MunuctepctBa oopazoBanus PO ot 05.03.2004 r. Ne1089)

3. OcHoBHasi 0Opa3oBaTesbHAs MPOrpaMMa OCHOBHOTO M CPEIHEro 00111ero o0pa3oBaHuUs
YOV Cankr-nierepoyprekas mkosa TTHUIIB

4. Tlpukaz ot 14.03 2019 r. Ne 35/1 «O06 yrtBepxkaeHUU (PeAepaTbHOTO MEePEUHs
y4eOHUKOB, PEKOMEHJIyeMBbIX K HCIOJBb30BAHUIO TMPU pean3aluud  UMEIOIIUX
rOCyJapCTBEHHYIO aKKpPEAUTAIMI0 O00pa30oBaTENbHBIX MPOTpaMM HAdyaJIbHOTO OOWIETO,
OCHOBHOTO O0ILIEr0, CPETHETO OOIIEro 00pa30BaHUMY.

5. Ilporpamma  o0OmieoOpa3oBaTeNbHBIX  yupexiaeHud. Anredpa u  Hayana
maremarndeckoro aHammsza. 10 — 11 kmaccel. [CocraButens T.A. bypmuctpoa] — M.:
[Ipocsemenue. 2018 rox.

6. Yueonsiii iian YOV Cankr-nerepOyprekas mkona TTHUID.

1.2 Ilern n3yveHusi Kypca ajare0pbl 1 HayaJa aHaau3a B 10 kiaacce

dbopMupoBaHrE TPEACTABICHUA O MaTeMaTHKe KaK YHUBEPCAILHOM S3BIKE HAyKH,
CPEJCTBE MOJICIIMPOBAHMSI SIBJICHUN U MPOLIECCOB, 00 UIIEAX U METO/IaX MAaTEMaTUKH;
pasBuTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AJITOPUTMHUYECKON KYJbTYpbl, KpUTUUHOCTH MBILUJIEHUS] HA YPOBHE, HEOOXOAMMOM JIJIst
Oyaymieil npodecCHOHaNbHONW NEATENbHOCTH, a TaKXe MOCIEAYIOLEro OOy4YeHUs B
BBICIICH IIIKOJIC;

OBJIaJICHE MAaTeMaTUYECKUMHU 3HAHUSIMU M YMEHUSIMH, HEOOXOAUMBIMU B MIOBCETHEBHON
KU3HU, IS U3YYCHHS IIKOJIBHBIX €CTEeCTBEHHOHAYYHBIX JUCIUIUIMH Ha 0230BOM YPOBHE,
JUTSI IOJTy4eHus 00pa3oBaHus B 001acTIX, HE TPeOYIOUIUX YIiIyOJIEHHON MaTeMaTUYeCKON
HOJITOTOBKY;

BOCIIUTAHUE CPEACTBAMHU MATEMAaTHUKHU KYJIbTYpPhl JTUYHOCTH, TIOHUMAHUS 3HAYUMOCTH

MAaTCMAaTUKU I HAYIHO-TCXHHYCCKOIO IIPOTpPECCa, OTHOMCHUA K MATCMATHUKC KaK K



gacTH OOILEYENIOBEYECKON KyJIbTYpPhl Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHUSA

MaTeMaTHKH, DBOJIOIMEH MaTeMaTHYECKUX UJICH.

Heab u3yueHus Kypca ajare0pbl 1 HauaJa anaansa B 10-11 kiaccax — cucteMaTuyeckoe
u3ydeHue QyHKIMM KaK BaKHEHIIIEr0 MaTeMaTUYeCKOro 00bEKTa CpeACcTBAMU anreOpsl U
MAaTEMATHYECKOr0 aHAIN3a, PACKPBITUE MOJUTEXHUYECKOTO M MPUKIAJHOTO 3HAYCHUS
0o0IMX METO0OB MaTEMAaTHKH, CBSI3aHHBIX C HCCICIOBaHHWEM (YHKIIMHA, IMMOATOTOBKA

HGO6XOIII/IMOI‘O arIiapara ajl U3y4YCHUA IrCOMCTPUU U (I)I/IBI/IKH.

1.3 3apauu o0yueHust

npuoOpeTeHNe 3HAaHUW U YMEHUH JJI UCIIOJIb30BAHUS B MPAKTHUECKOU JIEATETbHOCTH U
MMOBCEIHEBHOM KU3HH;

OBJIaJIEHUE CIOcOOaMHM  IO3HABAaTEIbHOW, HH(POPMAIMOHHO-KOMMYHUKATUBHON U
pedieKCUBHON NesITENBHOCTEN;

OCBOCHHME I103HABATEJIbHON, HWH(POPMALMOHHON, KOMMYHHUKAaTUBHOHM, pedIeKCUBHOM
KOMIICTCHIIUM;

CHUCTEMATHU3alMUs CBEICHUM O YNCIIaX;

U3Y4YeHHUE HOBBIX BUJIOB YUCIIOBBIX BBIPAKEHUM U (POpMYIT;

COBEPIICHCTBOBAHUE IPAKTUYECKUX HABBIKOB U BBIYMCIIUTENBHON KYJIBTYPBI,
pacuIMpeHre W COBEPILIECHCTBOBAHME aJIreOpanyecKkoro ammnapara, c(OpMUPOBAHHOTO B
OCHOBHOM IIKOJIE, U €T0 IPUMEHEHUE K PEIICHUIO MATEMAaTUYECKUX U HEMATEMATUYECKUX
3a/1ay;

paclipeHre U CUCTeMaTu3alusi OOIMX CBEAEHUN O (YHKIMSIX, MOMOJHEHHE Kilacca
U3y4aeMbIX (DYHKIMHA, WIUTFOCTPAIMS MUPOTHl MPUMEHEHUsT QYHKIUNA JUIsl ONMCAHUS U
W3YUYEHHUSI pEATbHBIX 3aBUCHUMOCTEM;

pa3sBUTHE INIPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKpY’KarOIEM MUPE, COBEPILIEHCTBOBAHUE UHTEIUVIEKTYAJIbHBIX U PEYEBBIX YMEHUN IIyTEM
o0oraiieHust MaTeMaTH4eCcKOro si3bIKa, Pa3BUTHSI JIOTUYECKOTO MBIIIICHHUS,;

3HAKOMCTBO C OCHOBHBIMH HAECSAIMH U METOJIAMU MAaTEMAaTHYECKOTO aHAJIN3A.

1.4 Bexymue ¢opmMbl 1 MEeTOAbI, TEXHOJIOTHH 00yYeHUS

®opmbl 00yYeHHs

WHIUBUTyalIbHAsI, TApHOE 00yUYeHHE.



Metoabl 00y4eHus

poOIeMHBIE, TPAKTUYECKHE, OOBSICHUTEIIPHO-UILTFOCTPATUBHBIC.

TexHoJsiorum o0yueHust

3I0pOBhecOeperaroIe TeXHOIOTH; HHHOPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH.
MeToabl 00y4eHust

HarjiiAHbIC, IIPAKTHYCCKUC, O6”b$ICHI/ITeJ'H)HO-I/IJIJIIOCTpaTI/IBHBIC.

1.5 Ob6ocnoBanue Bo10opa YMK nuis peasimzanuu yueOHOM MporpaMmsl

Ha ypokax wucnons3yto ydeOHO-MeTonuyeckuii komruiekT aBtopoB III.A.Anumos,
FO.M. Komsarun, }0.B. CunopoB, M.B.TkauéBa, H.E. ®&noposa, M.U. [llabynuH,
npenHa3HAaYeHHbI s u3ydeHus anreOpsl B 10 - 11 kiaccax. B kypce ocoboe
BHUMAaHHE YNENsAETCA pealu3aliy MPUHIUIIOB HAYYHOCTH W JIOCTYMHOCTH, WX
B3aMMOCBSI3HM, a TaKKe OOECIICUCHUIO MPOYHOTO YCBOCHUS OCHOB MAaTEMaTHUYECKHX
3HAHHUI BCEMU OOYYAIOIIMMHUCS.

OCHOBHOM TEOPETUYECKUM MaTepuall H3jaraercs B YYCOHMKAaX C TMOCTOSHHBIM
BO3pACTaHUEM CJIIOKHOCTH;

U3JI0KEHHE, KaK MPaBUIIO, BEAETCS KOHKPETHO-UHIYKTUBHBIM METOJIOM C MOATAIMHBIM
YBEJIMYECHUEM POJIM JCAYKIIMH, C ONOPON Ha MPAKTHUYECKUE 33a]la4l, MOTHUBUPYIOIIKE
MOJIC3HOCTh M3yYEHUS BBOJMMBIX MATEMAaTHUYCCKUX TOHITHH W WILIIOCTPUPYIOIINE
peaTbHyI0 OCHOBY MaTEMaTUYECKON abCTpaKIvy;

OOJbIIIOE 3HAYCHHWE NPUIAETCS TMPAKTHUYECKOW HAMpPaBICHHOCTH Kypca, KOTopas
BBIPAKAETCS CUCTEMOW yMPaKHEHUW, OPUCHTUPOBAHHBIX Ha (DOPMUPOBAHKE BAKHBIX
anredpanuyeckuX yYMEHUW W HaBBIKOB, M TMPEJCTaBICHA 3ajadyaMu TPEX YPOBHEH IO
KaXJ0M TEME.

CocraB YMK:

YueOHuk ns  oOiieo0pa3oBaTeNbHBIX — yupexJeHuid. Anrebpa W Hayaia
MareMarndeckoro aHanmsa, 10-11 knacc. - M.: [Ipocsemenue, 2018 r.

Pabouass terpams. Anredpa, 10 xmacc. /ABtop-coctaButens Komsrua HO.M,/ - M.

[Ipocsemenne, 2018 r.



HNunaktuyeckue matepuainsl 1751 10 — 1 1knaccoB. Anredpa u Hauajga MaTEMaTUYECKOTO
anamm3a, 10 xmacc. /Tkauésa M.B., M.W. Illabynwn, H.E. ®&moposa/ - M.
[TpocBemenue. 2018 r.
Tematuueckue Tectol. Anredpa, 10 kinacc. /Tkauésa M.B./- M.: [Ipocsemenue, 2018r.
2. Cogepxanne yueOHOro MaTepuajia
1.JlericTBUTENBHBIE YHCIa
[enbie u panuoHanbHble uMcia. JlelcTBUTENbHBIE unclia. beckoHeYHO yObIBaroiast
reoMeTpudeckas rnporpeccusi. ApupmMeTudecKkuil KOpeHb HaTypainbHOU crerneHu. CTeneHb
C palMOHAIBHBIM U JEHCTBUTEIBHBIM MTOKA3aTEISIMU.
OcHoBHbIE 1IenH: (HOPMUPOBAHUE TPEJICTABICHUNA O HATYPAIbHBIX, IEJBIX YHUCIAX, O
MpPU3HAKAX JEJIUMOCTH, MPOCTBIX M COCTABHBIX YHCIAX, O PAlMOHAJIBHBIX YHCIAX, O
nepuoje, O MEepUOAUYECKONM ApoOH, O NEUCTBUTEIBHBIX YHCIaX, 00 MpPpalMOHAIBHBIX
YHClIax, 0 0ECKOHEYHOM JIECATUYHON MepuoaNIECKOi IpoOH, 0 MOAYJIE AEUCTBUTEIHHOTO
yucina; GOpMUPOBAHUE YMEHUN ONPEENATh OECKOHEYHO YOBIBAIOUIYIO T€OMETPUUECKYIO
MPOTPECCUIO, BBIYUCIATH M0 (OpMYyJie CyMMYy OECKOHEUHO YOBIBAIOIIEH reOMETPUIECKON
MPOTPECCUH; OBJIAJCHUE YMEHUEM U3BIICUEHUS KOPHS -1 CTETIEHU U IPUMEHEHUE CBOICTB
apu(METUYECKOTO0 KOPHS HATypaJbHOM CTENEHM; OBJAJCHUE HABBIKAMHU pEIICHUS
UppalMOHATBHBIX YPABHEHUM, HCTIOJIb3Ysl PA3JIMYHBIE METO/IBI PEIEHUS UPPALIMOHAIBHBIX
ypaBHEHUH U CBOMCTB CTETIEHU C JIFOOBIM IIEJIOYMCICHHBIM MTOKA3aTEIEM.
B pe3ynbraTte nzydeHust TeMbl, 00y4aronuecs T0KHbI:
3HATh: TOHSATHE PAIMOHAIBHOTO YHCIA, OECKOHEUHOW IECATUYHOW MEePUOIUYECKON
IpoOu; ONpeAesieHue KOpHS M- CTENEeHU, €ro CBOWMCTBA; CBOWCTBA CTENEHU C
palMOHAJIBHBIM [1OKA3aTEeJIEM;
YMETh: TPUBOJUTH TPUMEPHI, ONPEACNSITh TIOHATUA, MOAOUPATH aAPTyMEHTHI,
dbopMyIUpOBaTh BBIBOJIBI, MPUBOJUTH J0KA3aTEIbCTBA, Pa3BEPHYTO OOOCHOBHIBATH
CYXKJICHUS;, TIPEJICTABIISATh OECKOHEUHYIO MEPUOIUUYECKYI0 Ip0Obh B BHUJIE OOBIKHOBEHHOM
IpoOu; HAXOIUTh CYMMY OECKOHEYHO YOBIBAIOIIEH TeOMETPUUECKON MpOrpeccuu;
BBITIOJTHATH IPEOOPa30BaHUs BIPAXKEHUH, COAEPKAIIMX PAJIUKAJIbI; periaTh MPOCTEHIINe
YpaBHEHUS, COJIepXKalM€ KOPHHU M- CTENEHW; HAXOAUTh 3HAYECHUS CTEIEHH C
palMOHAJIBHBIM ITOKA3aTEJIeM.

2.Crenennas QyHKIIUSA



Crenennas ¢pyHkus, e€ cBoiicTa u rpaduk. PaBHOCHIbHBIE ypaBHEHUS U HEPABEHCTBA.
HppauroHaabHble ypaBHEHUS.

OcHoBHblI€ 11eU: POPMUPOBAHNE NPEICTABICHUN O CTENEHHON (YHKIIMU, O MOHOTOHHOU
byHkmy; GopMUpoBaHUE YMEHHH BBIIOIHATH MpeoOpa3oBaHUE JAHHOTO yYpaBHEHUS B
YpaBHEHHUE-CIECTBUE, pACHIMpEeHUs o00JacTH ONPENCNICHUs, IPOBEPKU KOPHEH;
OBJIQJICHHE YMEHHEM pEIIaTh HPPAIMOHAIBHBIE YpaBHEHUS METOJOM BO3BEICHUS B
KBaJpaT o0eux 4YacTed YypaBHEHHUsA, NPOBEPKH KOPHEH YpaBHEHUS;, BBIIOJIHATH
paBHOCUJIbHBIE ~ NPe0Opa30BaHUSl YpaBHEHMsST U ONPENCNATh  HEPaBHOCWIIBHBIC
npeoOpa3oBaHusl ypaBHEHUSI.

B pe3ynbpraTe u3yueHust TeMbl, 00y4YarOLUECs TOKHBL:

3HaTh: CBOMCTBAa (DyHKLMMH; cXeMy MCCIEI0BaHUS (DYHKLIMU; ONpPEEICHUE CTENEHHOU
(yHKUIWU; IOHATUE UPPALIMOHATIBHO YPABHEHUS;

YMETb: CTPOUTH I'paUKK CTENEHHBIX QYHKIUI IPU pa3InYHbIX 3HAYCHUSIX MOKa3aTels;
UCCIEeN0BATh (YHKILHUIO IO cXeMe (OMUChIBATh CBOMCTBA (PYHKIIMU, HAXOAUTh HAUOOJIbIINE
M HauMEHbIUME 3HAYEHHUA); pElIaThb MPOCTEHIINE YpaBHEHUS W HEPABEHCTBA
CTaHJapTHBIMU METOJaMH; H300pa)kaTb MHOXECTBO pPEIICHUH HEpPaBeHCTB C OJHOU
NEPEMEHHOM; MPUBOIUTH NPHUMEPHI, OOOCHOBBIBATH CYKACHHS, MOJOUPATh apTyMEHTHI,
(GopMynupoBaTh BBIBOJBI, pELIaTh pPALMOHAJIbHBIE YpPAaBHEHUS, MPUMEHSS (HOPMYIIbI
COKpaIIEHHOIO yMHOXKEHHsS IIPM HX  YIPOIICHHWH; pPEIaTh HPPALMOHAJIBHBIC
YpaBHEHUS; COCTaBJIATh MAaTEMATUYECKHE MOJEIIH PEAIbHBIX CUTYyalluil; JaBaTh OLEHKY
uHdopmaruu, Gpakram, mpoiecca, ONpeIesaTh UX aKTyalTbHOCTb.

3.IlokazaTenbHas QyHKLIUS

[lokazatenbHass Qynkiusa, e€ cBoiictBa u Tpaduk. I[lokazarenpHble ypaBHEHUS.
IToka3aTenbHble HepaBeHCTBA. CHCTEMBI ITOKA3aTENIbHBIX YPABHEHNUI U HEPABEHCTB.
OcHoBHbIE LEenu: GOPMUPOBAHUE TMOHATUNA O MOKA3aTENbHON (DYHKIIMH, O CTENEHU C
IPOU3BOJIBHBIM JEHCTBUTEIBHBIM MTOKA3aTEIEM, O CBOMCTBAX MMOKa3aTeIbHONW (DYHKIUH, O
rpapuke (QYHKIUH, O CUMMETPUM OTHOCUTEJIBHO OCH OpAMHAT, 00 3KCIOHEHTE;
dbopMHpOBaHHE YMEHHUS pelaTh IMOKa3aTelIbHbIe YPAaBHEHUS Pa3IUYHBIMU METOJAMHU:
YPaBHUBAHUEM II0Ka3aTelied, BBEICHUEM HOBOW IIEPEMEHHOW; OBJIAJICHUE YMEHUEM
peniaTh MOKa3aTelIbHbIE HEPAaBEHCTBA PA3IMUHBIMU METOAAMH, HCIOJIb3ys CBOMCTBa
PaBHOCWJIBHOCTH HEPABEHCTB; OBJIAJICHUE HABBIKAMHM PEIIEHUS CHCTEM IOKA3aTEIbHBIX

ypaBHeHI/Iﬁ N HCPABCHCTB MCTOAOM 3aMCHBI IICPCMCHHBIX, MCTOJOM IIOACTAHOBKH.



B pe3ynbraTe n3yueHust TemMbl, 00y4aroIuecs JOKHBIL:

3HaTh: OMpeEeNICHUE TMOKa3aTeNbHOM (yHKUMH M €€ CBOICTBA; METOMABI PEIICHUS
MOKAa3aTeJIbHbIX YPaBHEHUI U HEPABEHCTB U UX CUCTEM;

YMETb: ONPESISITh 3HAUCHUS MMOKa3aTeIbHON (PYHKIIMU 110 3HAYCHHIO €€ apryMeHTa MpH
pa3IMyHBIX crocofax 3afaHus (YHKUUU; CTPOUTH rpaduK MOKa3zaTeabHOU (DYHKIINM;
IIPOBOJUTH ONKCAHNE CBOMCTB (DYHKIINH; UCIIOJIb30BaTh IpaduK MOKa3aTEIbHON (PYHKIINH
JUIS pellieHus] YpaBHEHUN M HEPaBEHCTB IpaHueCcKUM METOJIOM; peliaTh MpOoCcTeHIne
MOKa3aTelIbHbIC YPAaBHEHHUS U UX CUCTEMBI; PEIlIaTh MOKa3aTeIbHbIC YpaBHEHUS, IPUMEHSS
KOMOHMHALIMIO HECKOJIbKMX  alTOPUTMOB; peliaTh MNpOCTeHIne IoKa3aTeJabHbIe
HEpPaBEHCTBA W HX CHUCTEMBI, pEIIaTh IOKa3aTeJbHbIE HEPABEHCTBA, MPUMEHSIS
KOMOMHAIIMIO HECKOJbKHUX aJIFOPUTMOB; CaMOCTOSATEIBLHO HUCKaTh W OTOUpPATh
HEOOXOIUMYIO JUIsl peuieHus] Y4eOHbIX 3ahad MH(GOPMAILHMIO; MPEIBHIECTh BO3MOMXHBIC
IIOCJIEACTBUS CBOUX JIEUCTBUU.

4 Jlorapudmuueckast GyHKIHS

Jlorapupmer. CpoiictBa sorapudmoB. JlecaITUUHBIE M HATypaJbHbIE JIOTAPUDMBI.
Jlorapudmuueckas ¢yHkuusi, e€ cBoiictBa u rpaduk. Jlorapupmuyeckue ypaBHEHHUS.
Jlorapudmuueckue HepaBeHCTBA.

OcHoBHblE 1I€MU: (QOPMUPOBAHUE MPEACTABIECHUN O Jsorapupme, 00 OCHOBAHUU
jgorapuma, o mjorapuMHUpOBaHHM, O JECATUYHOM Jiorapudme, O HATypaJIbHOM
norapudme, o Gpopmysie epexoa ot jorapudma ¢ OTHUM OCHOBAHUEM K jorapudmy c
IpYyrMM OCHOBaHUEM; (OPMHUpPOBAHUE YMEHMsS MPUMEHSTh CBOICTBa Jorapu@mos:
jgorapudM MNPOU3BEACHHUS, JOrapu(pmM YacTHOTO, JOrapu(pM CTENEHH, IPHU YMNPOIICHUU
BBIP@XEHUI, COAEprKaIIMX Jorapu(Mmbl; OBJIaJICHHE YMEHUEM pellaTh JorapugmMuueckue
YpaBHEHHUS; MEpexols K pPaBHOCUIBHOMY JIOTAapU(PMUUYECKOMY YPaBHEHHUIO, METOA
NOTEHIIMPOBAHHUSI, METO/I BBEICHHSI HOBOM MEPEMEHHOM, OBJIaJIEHUE HABBIKAMU PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB.

B pe3ynbTaTte u3ydeHus TeMbl, 00y4aronIruecs J0HKHBbIL:

3HATh: MOHATHE Jorapudma, OCHOBHOE JIOrapu(PMUUYECKOEe TOXKAECTBO M CBOICTBA
jgorapudMoB; GopMysTy TMepexoja; ompeaesieHne orapudMuueckor (QyHKIUU U e
CBOMCTBA; TOHSTHE JIOTapU(PMUUYECKOTO YpPABHEHHUS M HEPABEHCTBA; METOJbI PEIICHMS

JorapuMUYECKUX YPABHEHH; AJITOPUTM PENICHHS IOTapu(PMHUUIECKIX HEPABEHCTB;



YMETbh: YCTAaHABIMBATh CBA3b MEXKIY CTENEHbIO U JIOTapU(MOM; BBHIYHCIATH JIOTapU(PM
qyclia M0 ONPEJCNICHUI0; MPUMEHITh CBOWCTBA JOrapu(MoOB; BbIpaXaTh JaHHBIN
jgorapuM  4yepe3  JECATHUYHBII W HATYpaIbHbI; NPUMEHATb  OINpPEAEICHUE
norapudmuyueckoil pyHKIMH, €€ CBOWCTBa B 3aBUCHMOCTH OT OCHOBAHUS; OMPEACIATH
3HaueHUEe (QYHKIMM IO 3HAUEHUIO apryMeHTa IpU pPa3IMYHBIX croco0ax 3aiaHus
(GYHKIUH; pemaTs MpocTerne JorapuhMUIecKue ypaBHEHUS, UX CUCTEMbI; TPUMEHSTh
pa3aryYHbIe METOABI JUIS PEHICHUS JIOTapU(PMUUIECKIX YPaBHEHMIA; peliaTh MPOCTEUIIIe
Jorapu(pMUYECKUE HEPABEHCTBA.

5. Tpuronomerpudeckue GopMyJbl

Pannannas mepa yria. [IoBopoT Toukn BOKpYT Hadana koopauHar. OnpeneneHue CuHyca,
KOCHHYCa M TaHIEHCAa. 3HAKW CHUHYyCa, KOCHMHYCAa M TaHI€HCa. 3aBUCUMOCTb MEXIY
CHHYCOM, KOCMHYCOM M TaHI€HCOM OJHOTO M TOrO K€ yIya. TpUrOHOMETpHUYECKHE
ToxecTBa. CHHYC, KOCHHYC U TAHT€HC YIJIOB 0. ¥ 0. DOPMYJIbI CIIOKEHUS. CHHYC, KOCUHYC
Y TAHT€HC ABOMHOTO yria. @opmyiiel npuBeaeHus. Cymma U pa3HOCTh cHHYcOB. CymMma n
Pa3HOCTh KOCHHYCOB.

OcHoBHbl€ LIeTH: (HOPMHUPOBAHKUE NMPEICTABICHUNA O paJluaHHOW Mepe YIJia, O MEPEBOEC
pagvaHHOW MEpbl B TPaayCHYI0 W HA00OpOT, IPajyCHOW - B paJMaHHYIO; O YUCIOBOM
OKPY’>KHOCTH Ha KOOPJAMHATHOU INIOCKOCTH; O CUHYCE, KOCUHYCE, TAHI'€HCE, KOTaHI'E€HCE,
UX CBOMCTBaX; O UETBEPTIX OKPYKHOCTH; (OpPMHUpPOBAHME YMEHUU YHpoUIaTh
TPUTOHOMETPUYECKNE BBIPAXKEHUS OJHOIO apryMEHTa; JOKa3blBaTb TOXKJIECTBA;
BBIIIOJIHATH npeodpazoBaHue BBIPAKEHUI IIOCPEJICTBOM TOKJIE€CTBEHHBIX
npeoOpa3oBaHuii; OBIAJCHUE YMEHUEM IPUMEHATh (DOPMYJIbl CHHYCA U KOCUHYCA CYMMBbI
U Pa3HOCTH, (OpMyJBl JBOMHOTO yrja JAJisi YNPOIIEHUS BbIPAKEHUH; OBJAJCHHUE
HaBbIKaMHU HCMOJIb30BaHUS (OpMyINl MpUBEACHUS U (QOpMYJT NpeoOpa3oBaHUS CYyMMBbI
TPUTOHOMETPUUECKUX (DYHKIIMI B IPOU3BEACHHUE.

B pe3ynbraTe u3yueHust TeMbl, 00y4yarouecs JOJIKHbI:

3HATh: IOHATHUS CUHYCA, KOCHWHYCA, TAHIEHCAa, KOTAHIE€HCA MPOU3BOJIBHOTO YIJa;
paavaHHOW MEpHI yIila; KaK ONpENeNsATh 3HAKU CUHYCa, KOCHHYCa U TaHI€HCAa MPOCTOr0
aprymMeHTa M0 4eTBEPTSIM; OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA; T0KA3aTEIbCTBO
OCHOBHBIX TPUTOHOMETPUYECKHX TOXIECTB; (OPMYJbl CHHYCA, KOCHHYCa CYMMBI H

Pa3HOCTH JABYX YTJI0B; (OPMYJIBI TBOWHOTO YTJIa; BRIBO (DOPMYJT IPUBEIACHUS;



YMETb: BBIpaXXaTh paJiMaHHyI0 MEpy yria B rpaaycax M HaoOOpOT; BBIYUCISATH CHHYC,
KOCHUHYC, TAHI'€HC M KOTAHIE€HC YIJIA; WCIIOJIb3ysl YUCIOBYIO OKPY’KHOCTH OIPENEIATH
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC ITPOU3BOJIGHOTO YTJIA; ONPENENIATh 3HAKU CHHYCA,
KOCHHYCa, TAaHT€HCa, KOTAaHT'€HCa 10 YETBEPTSIM; BBIMOJIHATH MPEoOpa3oBaHUE MPOCTHIX
TPUTOHOMETPUYECKUX  BBIPAKEHUW;  yOPOINATh  BBIPAXKEHUS C  [NPUMEHEHUEM
TPUTOHOMETPUUYECKUX (HOPMYIT; OOBSICHATH W3YUCHHBIC MOJIOKEHHUS Ha CaMOCTOSITENIHHO
nooOpaHHBIX KOHKPETHBIX TMpuMepax; paboTatb ¢ y4yeOHHKOM, OTOMpaThb U
CTPYKTYypHpPOBaTh MaTe€pHUall; MOJb30BaThCA SHIUKIONEAUEH, CIIPABOYHOM JTUTEPATYpPOM;
IPEABUAETh BO3MOKHBIE TIOCIIECTBUS CBOUX JCHCTBUM.

6. TpuroHomeTpru4eCcKre ypaBHEHUS

VYpaBHeHue cos X = a. YpaBHEHUE sSin X = a. YpaBHeHue tgx = a. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUH.

OcHoBHble 1eNU: (POPMUPOBAHUE NPEACTABICHUN O PELIEHUH TPUTOHOMETPUUECKUX
YpaBHEHUN HAa YHUCIOBOM OKpPYXHOCTH, OO0 apKKOCHUHYCE, apKCHUHYyCE, apKTaHIeHCE,
APKKOTAHI'€HCE 4YUCHa; dbopmupoBanue YMEHUHI pelieHus MPOCTEUIIINX
TPUTOHOMETPUYECKUX YPABHEHUM, OJHOPOAHBIX TPUTOHOMETPUYECKUX YpPAaBHECHMIA,
OBJIAJICHHE YMEHUEM pelIaTh TPUTOHOMETPUUECKUE YPAaBHEHUS METOIOM BBEJICHUSI HOBOM
NEPEMEHHO, METOZIOM Pa3JIOKEHUSI Ha MHOXKHUTENH; paclIupeHre U 000011eHNE CBEICHUIM
0 BU/IaX TPUTOHOMETPUYECKUX YPABHEHUI.

B pe3ynbTaTte u3ydenus TeMbl, 00y4aronIuecs J0KHBbIL:

3HATh: ONpEJENICHNE apKKOCUHYCa, apKCUHYCa, apKTaHreHca U GOpMYJIbl JJis pELIeHUs
IPOCTEUIIUX TPUTOHOMETPUUYECKUX YPABHEHUM; METObI PELIEHUSI TPUTOHOMETPUUYECKUX
YPaBHEHUI;

YMETb: pelIaTh MPOCTEHIlNe TPUTOHOMETPUUYECKUE ypaBHEHUS MO (opMmynam; perarb
KBaJIpaTHbIE ypaBHEHUS OTHOCHUTENIBHO Sin, COS, tg W ctg; ONpeaeniarb OJHOPOIHBIC
YpaBHEHUS NIEPBOM U BTOPOI CTENEHU U PElIaTh UX M0 aJrOPUTMY, CBOIS K KBaJIpaTHBIM;
IPUMEHSATH METO/I BBEJICHUSI HOBOU MEPEMEHHOM, METO/1 Pa3JIOKEHHSI HA MHOKUTEIU TIPU
pelIeHu  TPUTOHOMETPUYECKHMX  YPaBHEHMI; apryMEHTHPOBAHO  OTBEYaTh Ha
MIOCTaBJICHHBIE BOIIPOCHI; OCMBICIMBATH OIIMOKU U YCTPAHSITh UX; CAMOCTOSITENIbHO UCKATh
1 0TOMpaTh HEOOXOIMMYIO JUIsl pellieHrs y4eOHbIX 3a7a4 HH(POpMaIHIO.

7. TpuronomeTpudeckue QyHKITUU



OOnacTh oOmpeneneHus M MHOXKECTBO 3HAYEHUW TPUTOHOMETPUUECKUX (DYHKIUH.
YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTh TPUTOHOMETpHUECKUX (QyHKiuii. CBOHCTBA H
rpaduku GyHKIMN y = COS X, Y = sin X, y = tg X.

OcHoBHbI€ 11enH: GOPMUPOBAHKE TPEACTABICHUN 00 001aCTH ONpeieTICHHsI U MHOYKECTBE
3HAQYEHUNW TPUTOHOMETPUYECKUX (PYHKIIMA, O HEUETHOW M UYETHOM (QPYHKIMAX, O
nepuoAnYecKoil QyHKIMH, O TepuoAe (YHKUHUH, O HAMMEHbBIIEM IOJOKUTEIHHOM
nepuojae; (POPMUPOBAHHWE YMEHUNW HAXOJUTh OOJACTh OIpPENeTCHUS M MHOMXECTBO
3HAYEHUN TPUTOHOMETPUUECKUX (YHKIUI CIIOKHOTO apryMEHTa, MPEACTaBICHHOIO B
BUJE JpoOM U KOpHS; OBJIAJEHUE YMEHHEM CBOOOJHO CTPOUTH TpaduKu

TPUTOHOMETPUUECKUX (DYHKIIMI 1 ONMUCHIBATh X CBOWMCTBA.

4. Kanennapuslii rpa¢uk npoxo:kaeHus y4e0HOro MaTepuaJa.

Ne  Haszanwue paznena KommuectBo Cpoku Bunpr
n/m 9acoB Ha TPOXOXKIEHUS  KOHTPOJIA
U3y4eHUe
paznena
1. JleiicTBUTEIBHBIC YHCTIa 11 01.09-23.09 23.09 — x.p.
2. Crenennast QyHKIUs 10 24.09-15.10 15.10 — k.p.
3. [ToxazarenpHast pynkuus 10 20.10-17.11 17.11 — k.p.
4, Jlorapudmuueckas 16 18.11-23.12 23.12 — x.p.
byHKIUA
S. Tpuronomerpuueckue 24 24.12-09.03 03.03 — k.p.
bopmyIbI
6. TpuronomeTrpuyeckue 18 10.03-27.04 27.04 — x.p.
YpaBHEHUS.
7. TpuronomeTtpuyeckue 12 28.04-25.05 25.05 — x.p.
byHKIIUN

S.TemaTuuyeckoe nNjIaHUpoOBaHUE
No Paznen Koun-Bo Kon-B0o wacoB KoHTposbHBIX

n/n Ha  H3y4YeHHe padoT



9acoB Ha pas3genoB 1O
U3y4eHUE paboueii

paszlieioB MO Tporpamme

IIPUMEPHOU
nmporpamme
eficTBUTENbHBIC uncia 11 11 KOHTPOJIbHAA

A P
pabota Ne 1

CrenenHas GpyHKIHS 10 10 KOHTPOJIbHAS
pabora Ne 2

[ToxazarenpHas ¢pyakius 10 10 KOHTPOJIbHAs
pabota Ne 3

Jlorapudmuyeckas 14 16 KOHTPOJIbHAs

byHKiHs pabota Ne 4

Tpuronomerpruueckue 21 24 KOHTPOJIbHAs

bopmyITBI pabora Ne 5

Tpuronomerpruueckue 13 18 KOHTPOJIbHAA

ypABHEHHS, pabota Ne 6

Tpuronomerpuyeckue 12 KOHTPOJIbHAS

bymKimH pabota Ne 7

[ToBTOpenne u pemenue 10 0

3aja4y

* AnreOpanyeckue 13 0

YPaBHEHHSI W CHCTEMBI

HEJINHEMHBIX YPABHECHUM.

Mecto npeamera B yueOHOM miiaHe. I3MeHeHnst B padoueil mporpamme.

Cornacio yueObHomy tmmany YOY Cankr-nerepOyprckas mkona TTUIID
MIPOJIOJDKUTEILHOCTh yueOHoTO roma ausa 10 kmacca cocraBmsger 34 ydeOHBIX
HeZenb, T.K. Ha oOyueHue MmareMatuke B 10 kjacce OTBOJUTCS 5 4acoB B HEMEIIO,
Bcero 170 dacoB, u3 HUX - 68 yacoB Ha reoMeTputo U 102 yacoB — Ha anredpy.
Pabouast mporpamma cocTaBieHa U3 pacuera 3 yaca B Hegemo, 102 yacoB 3a rof.
[TpumepHas mporpamMmma 0011€00pa30BaTENbHBIX YUpekKAeHU mo anreope, 7 — 9

KJaccel, /cocraButenb T.A. BypMucTpoBa/ cocTaBiieHa u3 pacuera 34aca B HEICIIO



Ha 34 y4eOHbIX Henenu, Bcero 102 yaca. KonndecTBo 4acoB IO TEMaM U3MEHEHO C
Y4E€TOM YPOBHSI MAaTEMaTUYECKOM MOArOTOBIEHHOCTH JAHHOTO KJIacCa U B CBSI3U CO
CJIO)KHOCTBIO TeM. CumuTaro 1eaecooOpa3HbIM YBEIMUYUTh KOJMYECTBO YacOB Ha
oOydenne mo pasnenam: «Jlorapudpmmaeckas Gynkmus» ¢ 14 gacoB mo 16 gacos,
«Tpuronomerpuueckue Gopmyisl» ¢ 21 yaca 10 24 yacos, « Tpuronomerpuueckue
ypaBHeHUs» ¢ 134dacoB 10 18 4yacoB u u3yuuth pazgen « TpuroHomeTrpuyecKue
¢bynkum» B pazmepel2 ywacoB u3 11 kmacca. YMEHbIIMB KOJIMYECTBO YaCOB Ha
UTOTOBOE NOBTOPEHHME M TaK Kak yuyeOHHMK 0a30BbIH, TO TeMa «AJredpandeckue
YpaBHEHUSI M CHUCTEMbl HEIMHEHHBIX YpPaBHEHMI» HE HW3y4yaeTcs, 3Ta Tema

PCKOMCHAOBAHA COCTABUTCIICM IJIA HpO(i)I/IJIBHOFO O6y‘I€HI/IH I10 MpCaAMCTY.

Pabouas mporpamma mo anrebpe B 10 ximacce coctaBieHa ¢ y9éTOM WHIAMBUIYaTbHBIX
0COOEHHOCTEHN 00y4aroIUXCs U CIEM(PHUKHU KIaCCHOT0 KOJUIeKTHBA. B kiacce oOy4arorcst
8 oOyuaromuxcs, 2 — 1eBOYKH. 3a 9 kimacc mo anredpe UMEIOT UTOTOBYIO OTMETKY «5» 66%
nereit, 100 % oOyuaromuxcs Kjacca - OOIIMTENbHbBIE, OTINYAIOTCA OBICTPBIM TEMIIOM
JIESITEIIbHOCTH, JIETKO BOBJIEKAIOTCS B KOJUIEKTHBHYIO (IIapHYIO) pabOTy, HE CTECHSIOTCS
JaBaTh OTBETHI B YCTHON (popMe, OTIMYAIOTCA IPAMOTHOM MOHOJIOTMYECKOH peubto. B
paboTe ¢ 3TUMU O0YyYaIOLUMUCS, IIAHUPYIO MPUMEHITh UHIUBUIYaJbHBIA MOAXO0 KaK
pu 0TOOpe yueOHOro CoAEepKaHus, alalTUPYs €ro K MHTEIUIEKTYalIbHBIM 0COOEHHOCTSIM
oOyJarouuxcsi, Tak U Ipu BbIOOpe (HOPM U METONOB €ro0 OCBOEHHS, KOTOPBIE JOJKHBI
COOTBETCTBOBATH UX JINYHOCTHBIM OCOOEHHOCTSIM: OBICTPast NEPEKII0YAEMOCTh BHUMAHMS,
OTJINYHAsA (POPCUPOBAHHOCTH OCHOBHBIX MBICIUTEIBHBIX (PYHKUMU (aHAIW3, CPABHEHUE,

BBIACJICHUC FHaBHOFO), XoporIias 1nmamMATb.






6.KajiengapHo-TeMaTHYeCKM TJIAH

Ne No | No§ TemMa XapakTepuCTUKa OCHOBHBIX BHJIOB JEATEIBHOCTH | JaTa ara
yp. | yp. ydeHUKa (Ha YpOBHE y4eOHBIX ICHCTBUN): J1aH dakr
JleiicTBUTEIbHBIE uncaa (1 lqacon)
No No | No§ TeMa XapakTepucTUKa OCHOBHBIX BHJIOB JESATEIBHOCTH | JaTa narta
yp. | yp. y4eHHKA (Ha YPOBHE yUEOHBIX JEHCTBUM): 1aH bakt
1 1 1 Llenbie 1 parmoHAIbHBIC YUCIIA. OBnageTs yMEHHEM 3amucbiBaTh OcckoHeyHyro | 1.09.
2 2 2 JlelicTBUTENIbHBIC YHCIIA. IpoOb B BHJIE€ OOBIKHOBEHHOW JpoOM; BBIMOIHATH | 2.09.
3 3 3 | beckoneuHo yOBIBarOmasi FeOMETPUIECKAs IPOIPECCHSL. JCUCTBHSL C  JICCATUYHBIMH M OOBIKHOBEHHBIMH | 3.09
4 4 Cymma  GeCKOHEYHO  YOBIBAIOIIEH  Te€OMETPHYECKOM | ApoOsmu; BBINOJIHATh BLIYHUCIICHUS c |8.09
TIPOTPECCHH. WPPAlMOHAILHBIMA ~ BBIPOKCHUSMHU;  MPUMCHSTH
5 5 4 ApudmeTrueckuii KOpeHb HaTypaJIbHON CTETICHU. CBOICTBA apU(METUICCKOr0 KOPHS IPU pPeIieHHH | 9,09
6 6 CBoiicTBa apr(METHIECKOT0 KOPHS HATYPAILHOMN CTereHny. | 33484,  BBIIOIHATH —MPEoOpas’oBaHMs  BBIPOXCHHS, | 10.09
7 7 5 | CreneHs ¢ palMOHAIbHBIM II0KA3aTEIEM. COACpKAIHUE CTCIICHH C pallHOHAJIBHBIM IIOKasaTeleM | 15,09
8 8 CrerneHb ¢ IeHCTBUTEIBHBIM ITOKA3aTeIIeM. 16.09
9 9 CBolicTBa CTENEHU C ICUCTBUTEIBHBIM MTOKA3aTEIEM. 17.09
10 10 [ToBTOpenne u o0o0OmIeHHE TeMbl «JlelCTBUTENbHBIE 22.09
qHCIIay.
11 11 Kontponpaas pabora Nel mo Tteme «JlelicTBUTENbHBIC 23.09
YHUCIIay.
Crenennas pynkuus (10 gyacos).
Ne No | Ne§ TeMa XapakTepucTUKa OCHOBHBIX BHJIOB JEATEIBHOCTH | JaTa Jata
yp. | yp. y4eHUKa (Ha ypOoBHE y4eOHBIX AEHCTBUMN): I1aH ¢akr
12 1 6 AHanu3 KOHTPOJIbHOM paboThl. CtenenHas QyHKIUS. OBnazners yMeHHEM CpaBHMBaTh uucna, pemats | 24.09
13 2 CoiicTBa u rpaduk cTeneHHOM (QyHKIHH. HEpaBeHCTBa C TMOMOIIbIO TpadukoB creneHHoU | 29.09
14 3 7 B3zauMHO-00paTHbIE QYHKIIUH. ¢bynkuy;  crpouth rpaduk QyHkuuu, obparHoi | 30.09
15 4 8 PaBHOCWJIBHBIC ypaBHEHHUSI. IaHHOM, BBIIOJIHIATE HEOOXOINMEIE npeo6pa30BaHmI 1.10.
16 5 PaBHOCHITEHBIE HEPABEHCTBA. IpYU PEIICHUN YPaBHCHUN U HEPABEHCTB; 6.10.
17 6 9 UppanmonanbHpie ypaBHEHHS. peaTh NppallHOHATbHOC YPABHCHUE 07.10.




18 7 MeTto/1b1 pelieHns HPPalMOHAIBHBIX PABHEHUH. 08.10.
19 8 10 HpparnmonanbHble HEPAaBEHCTBA. 13.10.
20 9 [ToBTOpenue u 006001IeHNE TeMbl «CTenieHHas (YHKIIH. 14.10.
21 10 KoHnTtpoinbHas padora moreme «CTerneHHast GyHKITUS. 15.10.
Ioka3aTenbHas pynkuus (104)
Ne No | No§ TeMa XapakTepucTUKa OCHOBHBIX BHJIOB JEATEIBHOCTH | JaTa narta
yp. | yp. y4eHHKA (Ha YPOBHE yUEOHBIX JEHCTBUM): 1aH bakt
22 1 11 | IMoka3arenpHas GyHKIMSA, €€ CBOMCTBA U Tpad UK. Ctpouts no Toukam rpaduku pynkuii. OnuceiBats | 20.10
23 2 [Ipocreiinine nokasaTeabHbIE YpaBHEHUS. CBOlCTBa (YHKIIMM Ha OCHOBe ee rpaduueckoro | 21.10.
24 3 12 | Iloka3aTenbHBIC YpaBHEHUS, CBOJAUMBIC K KBaJPAaTHBIM. IIPE/ICTaBICHHUS. Monenuposatsb peanbhbie | 22.10.
25 4 Paznuunble crocoObl pelieHys TOKa3aTeIbHBIX YPAaBHEHHH. | 3aBUCUMOCTH € IIoMombo  (opmyn u  rpaduxos. | 27.10.
26 5 Pa3nuyHble CIIOCOOBI pElIeH s TT0KA3aTeIbHBIX ypaBHeHni. | HTEPIPeTHpoBaTh rpadKy peaibHbIX 3aBUCUMOCTEH. | 28.10.
27 6 13 | Iloka3aTenbHbIC HEPABEHCTBA. Hcnonb3oBath  QYHKIMOHANBHYIO CHMBOIHMKY UL | 29,10,
28 7 Pemienne nokaszarenbHbIX HEPABEHCTB. 3alMCH  PasHOOOpasHBIX ~ (aKTOB, CBA3AHHEIX C | 10.11.
29 8 14 | Cucrembl TIOKa3aTEIbHBIX YPAaBHEHUH. paccMaTpuBacMbIMK - QYHKIMAMH, 0000mas ONBIT [17 17
30 9 CucreMbl TIOKA3aTeIbHBIX HEPABEHCTB. BBINOJIHCHUSA ~ 3HAKOBO-CUMBOJIMYECKHMX — NEHCTBHH. [ 12 11
31 10 K.p. Ne 3 «IlokazarenbHas GyHKIUS» CrponTh peueBble KOHCTPYKUMH € HCHOJNB3OBAHHEM [17 77
(YHKIIMOHATBHOW TEPMUHOJIOTMH. Pacrio3HaBaTh BU/IbI
n3ydaeMbix QyHkuuid. CTpouTth rpaduku H3ydyaeMbIX
¢yHkuil. Pemarte 1o anropuTMy ypaBHEHHS U
HEPaBCHCTBA.
Jlorapudgmuueckas ¢pynkuus (16 yacon).
Ne No | Ne§ TeMa XapakTepuCTUKa OCHOBHBIX BHJIOB JEATEIBHOCTH | JaTa Jata
yp. | yp. y4eHUKa (Ha ypoBHE y4eOHBIX AEUCTBUMN): IJ1aH ¢bakr
32 1 15 | Onpenenenune norapudma. Ognanetsb MoHsITHEM  Jiorapudma, ocHoBHoro | 18.11.
33 2 OcHoBHOE JTorapu(pMHUIECKOe TOXKIECTBO. JorapupmMuIecKoe TOKJIECTBA U coiicTea | 19.11.
34 3 16 | CpoiicTBa nmorapugmos. norapudmoB. CTpouTs MO ToYKaM rpaduku GyHKIui. | 24.11.
35 4 HaxoxneHue  3HadeHMil  BhIpaxkeHWi, cojepxkamux | ONUCHIBATE  CBOMCTBA ¢byHknuM Ha oOcHOBe ee | 25.11.
norapuQmel. rpadu4ecKoro MPEICTaBICHHUS. MonenupoBathb
36 17 | JlecaTH4HBIC M HATYypaJIbHBIC JOTApHU(DMEIL. peanbHBIE 3aBUCUMOCTH C IIOMOIIBIO  (GopMyn u | 26.11.
37 6 AJMMHUCTpAaTHUBHAs KOHTPOJIbHAs padoTa. rpaukos. MHTepnpernpoBaTh TrpaQuKn peanbHEIX | 112,




38 7 18 | ®opmyna mepexoga OT OJHOTO OCHOBaHMS Jorapudma K | 3aBucuMocteil.  Mcmonmp3oBaTh  (QyHKIMOHANbHYO | 2.12.
JIPyromy. CUMBOJIMKY JUIsl 3alliCH pa3HooOpa3HbIX (DaKTOB,
39 8 Jlorapudmuueckas pyHKIus e€ CBOWCTBA U rpaduK. CBSI3aHHBIX C  paccMmarpuBaeMbiMH  (pyHKIMsMH, | 3.12.
40 9 19 | Jlorapudpmuueckas pyHKIuUs €€ CBOWCTBA U IrpaduK. 0000111ast OIBIT BBIIOJIHEHNUS 3HAKOBO-CUMBOJINYECKUX | 8.12.
41 10 JlorapuMuueckue ypaBHEHHS. neiicrBuii.  CTpOWTH  peYeBBIE  KOHCTPYKIMH ¢ | 9,12,
42 11 Pemenune norapupMuveckux ypaBHEHHIA. HCIIOJIB30BaHNEM  (YHKUMOHAIBHOW TEPMUHONIOIHH. | 10,12,
43 12 Pemienue cucrem gorapupMHUUECKUX YpaBHEHUH. PacriosHaBaTe BuIbI H3ydaeMblX (yHKimid. CTPOMTS | 1512,
44 13 | 20 | Pemenue norapu()Mu4ecKux HEPABEHCTB. rpaduKy u3y4aeMbIX QyHKUHiL. Pelnars o anropurt™y | 16.12
45 14 Pemenue norapupMUIECKUX YPaBHEHHUI ¥ HEPABEHCTB. YPaBHCHHA W HCPABCHCTBA. 17.12.
46 15 O6o6mmaromuii ypok mo teme «Jlorapudmsl 1 BX CBOWCTBa» 22.12.
47 16 K.p.Ne 4 «Jlorapudmudeckast GyHKITUS. 23.12.
Tpuronomerpudeckue popmy.isl (24 yac)
Ne Ne | Ne§ TemMa XapakTepuCTHKa OCHOBHBIX BHUJOB JESTEIBHOCTH | JaTa nara
yp.- | yp- yueHUKa (Ha ypOBHE y4eOHBIX IEHCTBUN): 1aH dakr
48 1 21 | Pamnannas mepa yria. B kypce mnanumerpun Obumm copmynmpoBansl | 24.12.
49 2 22 | IToBOpOT TOYKH BOKPYT Ha4yaja KOOPAHHAT. OIpeJIeJIEHUs] CHHYyca, KOCMHYyca M TaHreHca ocrtporo | 13.01.
50 3 23 | Onpenenenue cuHyca, KOCMHYCa M TaHT'€HCa yria. yriaa  TOpsSMOYTOJIBHOTO — TPEyroJibHUKA. Tereps | 14.01.
51 4 24 | 3Haku cuHyca, KOCUHYCa U TaHIeHca. O0y4arolmMecss 3HAKOMATCS € COOTBETCTBYIOUMMH | 19.01.
52 5 25 | 3aBUCUMOCTb MEXIYy CHHYCOM, KOCHHYCOM M TaHTeHcoM | HOHATHSIMU AJs IMPOU3BOJNBHOrO yria. Beoaumtes | 20.01.
OJTHOTO U TOTO K€ yIIa. paauaHHas Mepa yIia M yCTaHaBIMBAETCsl COOTBETCTBHE
53 6 26 | TpHrOHOMETpHYECKHE TOX/IECTBA. MEX/Ty AeHCTBUTEbHBIMH YMCIAMU U TOYKaMU YHUCIIOBOH | 21 .01,
54 [IpHMEHEHHE — TPUTOHOMETPHYCCKHX — TOXIECTB  jursi | OKPYAKHOCTH. Ha jaHHOM dTame He BBOJIMTCA IOHATHE | 26,01,
pelLIeHNs yPABHCHHUIA. TPUTOHOMETPHUECKON (PYHKIINH, PeUb TIOKA HET TOJIBKO
55 8 | 27 | CuHyc, KOCHHYC M TAHT'€HC YTJIOB 0. M — (. O YMCITOBBIX BEIPKEHUSX U (POPMYIIaX TPHTOHOMETPHUH, | 27 01,
56 9 28 | DopMyIbI CIOKEHHS. KOTOPBIE UCTIONB3YHOTCS KAK IS BBIMUCIIEHUH, TaK U VIS [ g (1.
57 10 TIprMeHeH e GOPMYT CIOKEHNS. npeoOpa3oBaHuii STHX BBIPOKEHHH. V3ydeHne JaHHOM 5 0o
58 11 | 29 | CuHyc, KOCHHYC U TaHT'€HC JBOWHOTO YTJIa. TCMbI TOTOBHT  yHallMXCA K vpaCCMOTpeHHIO CBOHCTB "3 )
59 12 CuHyc, KOCUHYC U TaHT€HC ABOWHOIO yrJja. TPUTOHOMETPHHCCKUX (byHKuHH'V]‘HKOHLHHKH H3YHaIoT [ 4 02,
60 13 | 30 | Cunyca, KOCHHYC ¥ TaHT'€HC MOJOBUHHOIO YyIJIa. 3ABUCHMOCTL - SHAKOB - SHATCHMM - CHHYCd, - KOCHHYCA, g g7
61 14 CuHyca, KOCUHYC U TaHT€HC TIOJIOBUHHOTO yTJa. TAHTEHCA OT BEIMHNHb YI1a. PACCMATPHBAIOT (HOPMYIILL, 10.02.
62 15 |31 | Dopwyssl nprsenci. CBA3BIBAIONIME 3HAUCHWS CHHYCOB M KOCHHYCOB YIJIOB, |7 55




63 16 DopMyIbl TPUBEICHUS. MMEIOIIMX  TPOTHUBOIONIOKHBIE 3HaueHWs. Ydarcs | 16.02.
64 17 | 32 | Cymmau pa3HocTh cHHYCOB. CyMMa M pa3HOCTh KOCUHYCOB. | BBIYHMCIIATH 3HAYEHUs CHHYCA, KOCUHYCA, TAHreHca yria, | 17.02.
65 18 Cymma 1 pasHocTh cuHycoB. CyMMa ¥ pa3HOCTh KOCHMHYCOB. | 3Has 3HAY€HHE OJHOro W3 Hux. Bcee sro mossoaut u | 18.02.
66 19 CymMa 1 pa3zHocTh cuHycoB. CyMMa U pa3HOCTh KOCHMHYCOB. | AaJIbHCHIIIEM 000CHOBAThH CBOMCTBA | 24.02.
67 20 CyMMa ¥ pa3HOCTb cHYcOB. CyMMa M pa3HOCTb KOCHHYCOB. | TPHTOHOMETPHYECKHX ~ (DYHKUMHA M MOCTPOUTH HX | 25,02,
rpaduku. Brepebie oOywarommecsi ydarcsi JIOKas3bIBaTh
TPUTOHOMETPUYECKHUEC TOXKJIECTBA, TIPUMEHSIS
COOTBETCTBYIOIIHE (hopMyJibl. JKenarenbHO TO3HAKOMHTh
co BceMu (hopMmyliamMH, TpPEACTABICHHBIMH B JIAaHHOM
rJaBe, XOTS M He o00s3arensHO TpeboBaTh OT BceX
IIIKOJTBHUKOB YMEHHSI UX BBIBOJIUTH M JJAXKE 3aIIOMHHATH
(BaxHO, 4yTOOBI OBLIO CHPOPMHUPOBAHO YMEHHE BEPHO
BBIOMPATh HYXHYI (opMyily Uit  KOHKPETHOTO
npeoOpa3oBaHus).
68 21 Cymma u pazHocTb cuHYyCcOB. CyMMa M pa3HOCTb KOCUHYCOB. 1.03.
69 22 O6o6maromuii  ypok 1o Teme «TpUroHOMETpUYecKue 2.03.
bopMyIbD»
70 23 K.p.Ne 5 «Tpuronomerpudeckne GopMyib» 3.03.
71 24 AHanu3  KOHTpoibHOW pabotrel. IloBTOpeHme Tembl 9.03.
«Tpuronomerpudeckue Gopmymb»
Tpuronomerpnueckne ypapuenusi(18 yacon)
Ne Ne | Ne§ TemMa XapakTepucTUKa OCHOBHBIX BHJOB JAESITEIHHOCTH | JaTa JaTa
yp.- | yp- y4eHHKa (Ha ypOBHE y4eOHbIX AeHCTBUIN): I1aH dbaxT
12 1 33 YPaBHeHI/Ie COS X = a. ITonsTns apKCHUHYCa, apKKOCHHYCa, apkTaHreHca | 10.03.
73 2 Pemenne ypaBHeHuit Bua cos X = a. Egﬁfgnonf:%iﬂgec:mnﬁ 3HaKOMq§;iiHH§MHO6paTHHME 15.03.
74 3 34 | YpaBHenus Sin x = a. HILTIOCTPHPYIOTCS TAkKe Ha CAMHUIHON OKPYKHOCTH. 16.03.
75 4 Pemenne ypaBHeHu# Buaa Sin X = a. B cBiisn ¢ 5THM NpH pEICHNM YDABHCHWIl HONE3HO 7703
WJUTIOCTPUPOBATh HAXOXKICHHE KOPHEW Ha eIWHUYHON
76 5 |35 | YpaBHenmstgx=amu ctgx =a. OKPYKHOCTH: 3TO MO3BOJUT oco3HaHHO mpumenats | 29.03.
s 6 Pemenne ypaBHeHnii Buga tg X =au ctg X =a. (bOII),MyHH KOPHCH. 30.03.
eKOMEHJyeTcs He mpeHeOperatb NpUMEHEHUEM
78 7 | 36 | YpaBHEHUs, CBOJAIIMECS K KBAJPATHBIM. KalbKyIaTOpa JUisl TpHOmmkeHHOro Haxoxmenws | 31.03.




79 8 OnHOpOJHbIE ¥ HEOJHOPOJAHbIE TPUIOHOMETpUYecKHe | KOPHEH YPaBHEHHs: B JAIbHCHILEM 3TO MOXKET ObITh | 5,04,
MIOJIC3HBIM MIPH PEIICHUU MPUKJIATHBIX 33/1a4.

YPaBHCHIA. Pemienne Gonee CIIOKHBIX TPUTOHOMETPUYECKUX

80 9 [Tpuemsbl pereHns TPUrOHOMETPUIECKUX YPaBHEHHIH. YPaBHCHHii pACCMATPHBACTCs HA IPUMEPAX ypaBHCHHIA, 6.04.

81 10 PellleHie CHCTEM ypaBHEHHUL. ggg)}(ligmxcsi K KBaJIpaTHBIM, ypaBHEHHH Buna a sinx +b 7 g4

82 11 | 37 | [Ipumepsl pemieHUs NPOCTEHIIMX TPUTOHOMETPUUCCKUX pemeH}/Ie TPUrOHOMETPHYECKHX uepasencts | 12.04
HEPABEHCTB. paccMarpuBaeTcs Ha €IMHUYHON OKPYKHOCTH.

83 12 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB. 13.04

84 13 Pemenne TpuroHoMeTpMUECKUX HEPABEHCTB. 14.04

85 14 Pemenue TpuroHoMeTpHUYECKMX HEPABEHCTB. 19.04.

86 15 Perennie TpUroHOMETPUUECKUX YPABHEHHI. 20.04.

87 16 Perennie TpUroHOMETPUUYECKUX YPABHEHHIA. 21.04.

88 17 O6o6marmuii  ypok 1o Teme «TpuroHomerpudeckue 26.04.
YPaBHCHHUS

89 18 K.p. Ne 6 «Tpuronomerpuieckre ypaBHEHUSD 27.04.

Tpuronomerpunuyeckne pynkuun (12 yacos).

Ne No | No§ TeMa XapakTepucTHKa OCHOBHBIX BHJOB JEATEJIBHOCTH | JlaTa jara

yp- | yp. yU€HUKa (Ha YpOBHE y4eOHBIX AEUCTBUMN): IU1aH daxt

90 1 38 | Obmacte  ompeneneHus W MHOXKECTBO  3HAYEHUH Haxomute ob6nacte ompenenenuss u MHoxkecTBo | 28.04.
TPUTOHOMETPHUECKUX (YHKITHIA. 3HaYeHUN TPUTOHOMETPUUECKUX GbyHKIUH;

91 2 Haxoxmenwe o00macTd ompenelieHHs ¥ MHOKECTBAa | MHOXKECTBO 3HAUCHUH TpUroHOMeTpuueckux pyHkuuii | 3.05.
3HAYEHUIN TPUTOHOMETPUUECKUX (QYHKIUH. Buna kf(x) m, rae f(X)- nar0bast TpuroHoMeTpHUecKast

92 3 39 | YeTtHOCTD, HEYETHOCTb, HNEPUOAMYHOCTE | QYHKIMSA; JOKa3hIBaTh NEPHOIUMYHOCTL (yHkimii ¢ | 4.05.
TPUTOHOMETPUUYECKUX (DYHKIIUM. 3aJIaHHBIM TIEPUOJOM; HCCIENOBaTh (PYHKIIHUIO Ha

93 4 Haxoxnenue nepuo/a. Onpenenenue YeTHOCTH, | Y€THOCTb M HEYETHOCTh;  CTPOMTH  TIpadukm | 505,
HEeYeTHOCTHU. TpI/IFOHOMeTpI/IIIGCKI/IX @YHKHI/If/'I; COBepHIaTB

94 |5 |40 | CsoiicTea GyHKIMHE Y = COS X U ee rpaduK. npeobpazoBanue rpaQukoB (QyHKuMH, 3Has WX | 10.05.

95 6 CaoticTBa (GyHKITH Y = COS X | ee rpaduk. CBOICTBA;  pellaTb  rpauuecku — mpocreiume | 11 .05,

96 7 41 | CsoiictBa GyHKIHHU Y = SiN X U ee rpaduk. TPUTOHOMETPUIECKHUE yPABHEHUA U HCPABEHCTBA. 12.05.

97 8 CaoiicTBa (yHKIUH Y = SiN X U ee rpaduk. 17.05.

98 9 42 | CpoiictBa ¢pyHKuuu Y = tg X u ee rpaduk. 18.05.

99 10 CaoiicTBa ¢pyHkuuu Y = tg X u ee rpadux. 19.05.




100

11

43

OOpatHble TpUTOHOMETpUYECKHE (HYHKIINU.

101-
102

12

K.p. Ne 7 «Tpuronomerpudeckue GyHKIIN

24.05.

25.05
26.05







7. TpeboBaHusI K YPOBHIO NOATOTOBKH 00y4Yar0UIUXCS
TpeOoBaHUs K MATEMATUYECKOM MOATOTOBKE YUaIINXCS
Brruucnenus u npeodpa3oBaHus

B pe3ynbTaTte uzyuenus kypca areopbl 00ydaronecs 10IKHBI:

— HaxOIWThb 3HAYCHUC KOPHs, CTCIICHH, J'IOl"apI/ICpMa, SHAYCHUSA TPUT'OHOMCTPHUUYCCKUX

BBIpa)KeHI/Iﬁ Ha OCHOBC onpez[eﬂeHHﬁ, C IMIOMOMIIBIO KAJIBKYJIATOPA UIIN Ta6J'H/II_I;

— BBIIIOJHATE TOXACCTBCHHBIC HpGO6p330BaHI/ISI HppadruOHAJIbHBIX, CTCIICHHBIX,
ITOKAa3aTCJIbHBIX, JIOFapI/I(bMI/I‘-ICCKHX N TPUT'OHOMCTPHYCCKUX BBIpa)KeHI/Iﬁ (pa3pemaeT051

M10JIb30BATHCS CIIPABOYHBIMU MaTEPUATIAMH).
YpaBHEHUS 1 HEPABEHCTBA
B pe3ynbTaTe u3ydeHus Kypca MaTeMaTUKHU alreOpblo0ydaroniuecs J0JHKHbBI

— pfuiaTh UppaluOHAJIBHBIC, IIOKA3aTCIIbHBIC, JIOFapI/I(i)MI/I‘IGCKI/IG U TPUTOHOMCTPHUYICCKHUC

ypaBHEHUS;
— pelaTh CUCTEMbI YPAaBHEHHUM C IByMsI HEU3BECTHBIMHY,
— pemiaTh palMoHaIbHbIC, TOKAa3aTEIbHBIC U JTOrapU(PMUIECKIE HEPABEHCTBA,

— UMETh NpEeJICTaBICHUE O TpadUUECKOM CIOCO0E pelIeHUs] YpaBHEHUN U HEPABEHCTB.

OyHKIMA
B pesynbrare uzydeHus Kypca anreopbl, 00ydaronmecs JOJKHBIL:

— ONpenenaTh 3HaueHrne QYyHKIUU 10 3HAYCHHUIO apryMEHTa MIPH Pa3InIHBIX CIIOc00ax

3aJaHuA (bYHI(I_[I/II/I, B TOM YHCJIC C IOMOIIBIO KAJIBKYJISATOPA,

— UWMeTh HarJsAgHbIE TIPEACTAaBICHHUS 00 OCHOBHBIX CBOWCTBAX  (PYHKITWH,

WTIOCTPUPOBATH UX € MTOMOILBIO TpaduyeCcKUX N300paKeHHUI;



— u300paxaTh TpaUKH OCHOBHBIX 3JE€MEHTAPHBIX (DYHKUUN; Onmupasch Ha rpadux,
OMUCHIBATh CBOWCTBA 3THUX (PYHKUMH; yMETh HCIOJb30BaTh CBONCTBA (PYHKIMU IS

CPAaBHEHHUS U OLICHKH €€ 3HaYEHUII.
8. Kpurepun u HOPMbI OLIEHKHU 3HAHUH 00yYalOIIUXCHA

O11eHKa MMChbMEHHBIX CaMOCTOSITEIBLHBIX M KOHTPOJBHBIX Pab0T 00yUarOIIMXCs

OneHka «5» cTaBUTCS, €CIIH
paboTa BBITIOJIHEHA TTOJIHOCTHIO;
B JIOTHUECKHUX PACCYKJICHUSIX U 000OCHOBAHHMH PEILICHHS HET IPOOEIOB U OIIHNOOK;
B PEIICHUU HET MAaTEMaTUYECKUX OITMOOK (BO3MOKHA OJ]HA HETOYHOCTh, OMKUCKA, KOTOpasi HE
SIBJISICTCS CJICJICTBHEM HE3HAHUS WM HETIOHUMaHUs y4eOHOro MaTepuraa).

OneHka «4» cTaBUTCS, €CIIN
paboTa BBINOJIHEHA IMOJHOCTHIO, HO OOOCHOBAaHHS IIIAroB peIIeHUs HEIOCTATOYHBI (eciu
yMeHHE 000CHOBBIBATh PACCYXKICHUS HE SBJISJIOCH CIICIIMAIBHBIM 00OBEKTOM MPOBEPKH );
JOMyIlleHa OJIHa OIIMOKAa WJIM JIBa-TPU HEJOYETa B BBIKJIAJKAX, PUCYHKAX, YEPTEKaX WIIU
rpadukax (eciu yMeHre 000CHOBBIBATh PACCYKISHUS HE SBIISIIOCH CIICIUATBHBIM 00bEKTOM
IIPOBEPKH).

Onenka «3» CTaBUTCS, €CIIN
JTOMYIIEHO 0oJiee OJTHOM OIMMOKHU MIIH 0oJiee ABYX-TPEeX HEJ0YETOB B BBHIKJIQJIKAX, YSPTEkKAX
win rpadukax, Ho oOyyaromuica o0yiagaeT o0sA3aTeIbHBIMA YMEHUSIMU IO MPOBEPSEMOi
TEeME.

OrneHka «2» CTaBUTCS, €CIIN
JOMYIIEHBl CYIIECTBEHHbIC OIIMOKM, TOKa3aBlIMe, 4YTO oOydaromuiics He oOJagaer
00s13aTeIbHBIMU YMEHHUSMH 110 JAHHOW TeME B TIOJTHOM Mepe.

O1eHKa YCTHBIX OTBETOB O0YYAIOITUXCS

OreHka «5» CTaBUTCS, €CITU 00YyYaroIIUics
MOJIHO PACKPBUI COJEpKaHWE MaTepuajiia B 00beMe, MPeayCMOTPEHHBIM MPOTrpaMMOi U
y4eOHUKOM;
W3JI0KUJ MAaTepUAl TPAMOTHBIM SI3bIKOM, TOUYHO HUCTIOJIb3YsI MATEMaTUYECKYIO TEPMUHOIOTHUIO
U CHMBOJIMKY, B OTIPEJICICHHOM JIOTUYECKOM MOCIEA0BATEILHOCTH;

MPaBUIIBLHO BBIMTOJIHUWI PUCYHKH, YEPTEXKH, rpaduKH, COMYTCTBYIOIINE OTBETY;



MoKa3ajl yMEHUE WJUTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMHM IMPUMEPAMU, MPUMEHSITh €€ B
HOBOW CHUTYaIlUU MIPH BBHIMOJTHEHUU PAKTUIECKOTO 3a[aHNs;
MPOJICMOHCTPUPOBAI  YCBOGHHE  paHEE  H3YYEHHBIX  COIYTCTBYIOIIMX  BOIMPOCOB,
c(hOpMHUPOBAHHOCTH U YCTOWYMBOCTH UCTIONB3YEMBIX IPU OTBETE YMEHUM U HABBIKOB;
OTBEYAJI CAMOCTOSITEIILHO, 0€3 HABOSIINX BOTIPOCOB.
Bo3MOXHBI OJiHA-1B€ HETOYHOCTH IIPH OCBEIIEHWH BTOPOCTEIEHHBIX BOMPOCOB HIIU
BBIKJIQJIKaX, KOTOPBIE 00YUYaAIOIIUNACS JIETKO UCTIPABIII ITOCIIE 3aMeYaHus yIUTEIs.
OneHka «4» cTaBUTCA, e€ciM OOydYaloIMiics Jad OTBET, KOTOPbIH B OCHOBHOM
yIOBJIETBOPSIET TPEOOBAHUSAM Ha OIICHKY «5», HO TIPH TOM
JOMYCTU TIPU HU3JIOKEHUU HEOOJIbIIE TMPOOENbl, HE WCKA3UBIIME MATEMATHICCKOTO
COJICP)KaHUS OTBETA;
JOMYCTUJI OJIMH-IIBA HEJ0YeTa MPH OCBEIICHWH OCHOBHOTO COJIEP)KaHHS OTBETAa, KOTOPHIC
HCIIPABHII TTOCTIE 3aMEYaHUS YIUTEIS.
OreHka «3» CTaBUTCS, €CIIU 00YyUarOIIHiics
HETMOJHO PacKpbLI COJIepKaHUe Marepuasia (CoAepKaHHe H3J0KEHO (PparMeHTapHO, HE
BCerJia MoCieA0BaTeIbHO), HO TT0Ka3ajl o0llee MOHMMaHKWe BOIPOca U MPOJIEMOHCTPHUPOBAII
YMEHUS, JOCTaTOYHBIE JJIS aJbHEHIIIETO YCBOCHHSI IPOTPAMMHOTO MaTepHuana,
WCITBITBIBAJT 3aTPYIHEHUS WIIN TOMYCTHJI OIITUOKY B OTIPEICTICHUH ITOHSATHI, B UCIIOJIb30BAaHUHT
MaTEMaTUYECKON TEPMHUHOJIOTHH, YEPTEXKEN;
WCITPaBUJI CBOM OIITMOKHU TOJIEKO ITOCJIE HABOIAIINX BOTIPOCOB YUUTEIIS;
HE CMPABWJICS ¢ IPUMEHEHHEM TEOPUH B HOBOM CUTYAlIMH IIPH BBIITOJIHEHUH TPAKTUYSCKOTO
3aJIaHUs, HO BBITIOJTHIIT 3aIaHKS 00S3aTSIILHOTO YPOBHSI 110 JAaHHOU TEME;
MIPOSIBMIT HETOCTATOYHYIO C(HOPMHPOBAHHOCTH OCHOBHBIX YMECHHUI U HaBBIKOB.
OreHKa «2» CTaBUTCS, €CITU 00YyUarOIIHICs
HE PacKpbLJI OCHOBHOT'O COJIEp>KaHUs yueOHOT0 MaTepuaa;
00HapYKWJT HE3HAHKE WM HEITOHUMAaHKE OOJIBIIIeH NI HanboJiee BaKHOM YacTH MaTepuaa;
JOMYCTUJ OIIMOKA B OMPESICHUN TOHATUNW, TPH HCIOIH30BAHUA MAaTEMaTUYeCKON
TEPMUHOJIOTHH, B PUCYHKAX WM YepTekax, rpaukax, KOTOPhIE HE CMOT HUCIPABUTh IOCIIC

HCCKOJIBKHNX HABOJAIIUX BOIIPOCOB YUUTCIIA.

KpI/ITepI/II/I OLICHHUBAHUA TCCTOB ITIO MAaTEMATHUKE



MakcumanbHOE KOJIMYECTBO NEPBUYHBIX OaiioB — 32 Oaiia.

[Tokazarenu oneHKH

«2» «3» «4» «5»
ba3oBblit ypoBeHBS8% Ot 59% nolOr 70% molOr 85% 1o
(oOmreobpa3oBaTeiibHBIC  [MEHEE 69% 84% 100%
KJIACCHI)
9. KoHTpOJIbHO-N3MepHUTeIbHbIe MATEPHAJIBI.
«5» «4» «3» «2»
Bepno Bepno Bepno 0 - 2 3amanus
BBITIOJIHEHHBIX BBITIOJIHEHHBIX BBITIOJIHEHHBIX 3
6 3amanui, | 4-5 3agaHui 3aJaHusA
(momyckaercs 2 | (momyckaeTcs 3 | (momyckaetcst 2
HEJ0YETA). HEJ0UETa). HEJ04ETA).

BxopaHast kKoHTposbHas padoTa.

arta npoenenus 08.09

Bapuant Ne 1.

2. (
1. HaiiauTe 3HaUeHNE BBIPAKEHUS

¥ 10

1
— 7.
Vs

2

| =

2. IlpencraBbTe BhIPAKEHHE t* - X B BUJIE CTENEHH C OCHOBAHHEM X.

3. Mara3uH 3aKkymnaer I[BETOYHBIE TOPIIKH MO ONnToBoW HeHe 120 pyOisel 3a mITyKy U
npogaet ¢ Hauenkor 20%. Kakoe HanOospliee YUCIO TaKMX TOPILIKOB MOKHO KYITUThH B

sTom Mmarazue Ha 1000 pyoueii?



4* Haiigute cymmy KOpHEH ypaBHeHHs 2x*-5x-3=0
2 1
5** YNpoCTUTh BhIpAXKEHUE 10\/; —0,5v160 + 3\/175

6**.J/IBa BenmocuIieUCTa OJHOBPEMEHHO OTHPAaBHINCH B 240-KHUJIOMETPOBBIA MPOOET.
[TepBhiii exanl co CKOPOCThIO, HAa 1 KM/4 OoJblIEH, YeM CKOPOCTh BTOPOTO, M IMPUOBLT K
¢unuimy Ha 1 yac paspie BToporo. HailTu CKOpOCTh BENOCHUIIEIUCTA, MPUIIESAIETO K

¢bunumy nepsbiM. OTBET AaiiTe B KM/4.

Bxonnast konTpoJsibHas pabota o anredpe 9 knace

Bapuant Ne 2.

4
(2-—1,2)-5
25 -1

| Lh

1. Haiigute 3HaYeHNE BBIpaXKEHUS

. ARV - B2 RS
2.Haiinure 3Ha4eHKEe BBIPAKEHUS (4b)" b b npu b= 128

3.Jletom kunorpamm kiayOHukH ctout 80 pyOneit. Mama kynuna 1 kr 200 r Ki1yOHUKH.

Cxonbko pyOselt cjauu oHa A0S KHA oayduTh ¢ 500 pyosieit?

4* Haiinure cymMmmy KopHel ypaBHeHHUs 3x*-8x+5=0

5** Halaure 3HaYUEHUE BBIPAKEHUS

6**. Temwoxoa MPOXOAUT MO TEUEHUIO PEKU 10 MyHKTa HazHayeHus 200 kM u mocie
CTOSIHKA BO3BpAaIllaeTCs B IYHKT OTOpaBieHHs. HaliauTe CKOpOCTh TEUYEHHUs, €CIH
CKOPOCTH TEIIOX0/1a B HEMOABMKHOM BOJIe paBHa 15 kM/4, crosiHka mmTcs 10 gacos, a B

INYHKT OTIPAaBIEHUs TEIIOX0] Bo3Bpaiaercs yepe3 40 yacoB mocie OTIUIBITUS U3 HETO.

OTBeT TalTe B KM.

KonTtponbshas paborta Nel
Tema. JleCTBATENBHBIC YUCIIA

Hata npoBenenus: 23.09

«5» «“4» 3» 2»




5 3aJaHui | 5 BepHO | 5 3amanuii (Ne 1 -No | 1 - 4 3amanus
00s13aTEIHPHOM YaCTH | BHITIOJTHEHHBIX 5)
u 2 3aJaHud | 3aJaHNUN JOMYCTUMO 4
JIOTIOJIHUTEJILHOM 00s3aTeJIbHOM YacTH | HeJodeTa u 2
YacTH. n 1 3aJlaHNE | BEIYUCIUTEIBHBIX
Jlomyctrmo 3 | IOHOJIHUTEIILHOMN OIIIMOKU
HeJ04YeTa 1 | YaCTH.
IBbruncnurensHas | JJomyctumo 3
OIIIHOKa Hego4eTa u
| BBIUMCIuTEIbHAS
ommnoOKa
Bapuanr 1

Ooazamenvnasn yacmo

1. Kaxkas nqpo0p Ha3bIBaeTCs MEPUOIUYECKON?

2. Breruuciure:

a) 3/50 -3/20
6) 34 . 3—13 . 3—5 . 311

3. YmpocTurte BbIpaKeHUS:

2 Vbbb 2 2
6) (a -b
1
4. Pa3nokuTe HA MHOXKHTEIN: a2 —
X+Yy
5. Cokparute gpobb: ~— 1 1
X3 +ys3

ﬂonwmumeﬂbmm yacmo

1 1Y
1. CpaBHure uuncna: d(?éj u 7\/(

B) 2-125 32
) ()05

2

1

VX y

Ix +4/xy

2. YnpocTuTe BbIpaXKeHHUE: X -
x4y Yx+ily

Bapuant No 2

5. 2
6 . 3
-a2b2 B) yy_oz
1
aZ
ngz
3 4




Ooazamenvnas uacmo

1. Jdecstuunas Apo0Ob. Moayib 1eCSITUIHON IpooH.

2. Brerauciure:

5 27 +(-3)"

3. YmpocTurte BbIpaKeHUS:

a)\/a\/g

3

1 \14 1
B) [2 7j . 410

1 0,00032°%4

5

1

4. Pasnoxwure Ha muoxutemn: D4 +bD?
3 3
X 2 _ y 2
5. Cokparure 1po0s: 11

X+ X2y2 +y

ﬂonwmum €J/IbHaxn Hacmos

(1 1Y i1 1Y
-5 1—-—-1— sl 1——1—
1. CpaBuute uncna: ( 1 5) u [ 6 7)
Vx —3/y?
VY

2. YnpocTuTe BbIpaXKeHHUE: 4\/§ + 3\/§

KonTtponbshas pabora Ne2

Tema. CteneHHast GyHKITUSL.

Harta npoenenus 15.10

i)

paflat-atfat+’]  ® [W

«5»

«“4»

«3»

2»

Bepno
BBITIOJTHEHHBIX
33amanus 6a3z0BOroO
YpPOBHA W 23an.
MOBBIILIEHHOT O

YPOBHSI CIIOKHOCTH

(Ne 4, Ne5)

Bepno
BBITIOJIHEHHBIX
33amganus 6a30BOTO
ypoBHS U | 3agaHue
MOBBIIICHHOTO;
160 2 3al.
0a30BOT0 YpOBHS U

1 3aJlaHue

ITOBBIIICHHOT'O

Bepno
BBITIOJTHEHHBIX
33amanusi 6a30BOTO
ypoBHs1, o160 13a.
0a30BOr0 ypOBHS U
1 3aJlaHue
MTOBBIIIICHHOTO

YPOBHA CJIOKHOCTH

(Ne 4, Ne5)

1 - 2 3amanus

0a30BOT0 YPOBHS




YPOBHA CIIOKHOCTHU

(Ne 4, Ne5)
Ounenka 3
Bapuanr 1 Bapuanr
2
1. BeinoyiHUTH ACCTBUSL.

1\ 2\
Rl e U
\oren)a G, [0
a—J; a+J_ 6{i1+a+ 1_aJ:1—f

l1-a l+a
2. Pemuth ypaBHEHHE.
N3x-5=1-x. 10++Vx—-5=3.
3. PemmuTh HEPaBEHCTBO.
N1-x>2x-1. V1-x <2x-1.
Ouenka 4
Bapuant 3 Bapuanr 4
1. BeimoaHUTE OeHCTBHA.
3 8 -2
42 1 3
-1 3, 4 = :
a) (63J +(0,25)* |- (-05); a)[( j (2} J :
5) 1 . 1 j_J; 6{é+di_f_ J @+V1—x2)
Ja-a-¢ Ja+Ja+e) 1=vl-x
2. Pemmith ypaBHEHUE.
Vx? —x-12 = x. Vx® +4x+4=x+6
3. PemuTh HEpaBEHCTRBO.
(2-x)* <2x-5. (2x-1)* > x+1.
Ouenka 5
Bapuanr 5 Bapuanr 6
1. YnpocTuTh BeIpaKEeHHE.
Na+x++a-— X 1 J5+J;_ NJa+x |, 1
Na+Xx —~a-— x (\/a+x—\/a—x)\/a+x. Na+x \/;+\/; .(\/Z+\/;)\/a+x.

2. Pemuth ypaBHEHUE.

a)¥x+2 Yx? =3
6)\x+2-%/3x+2=0.

@x Vr_ 2;
6)x+7—-x+3=0.

3. PemuTh HEpaBEHCTBO.




a)§/(x-8)° <3x-1;

6)2x° +3x+3<5V2x* +3x+9;
)X+ x2 —2x+1 < ¥x°.

6)3/24x - 2x% <8/x°.

a)i(x* -5x+6) <2-x;
6)x% +3x —18+4/x* +3x—6 > 0;

KoHnTtponbsHas padora Ne3

[TokazaTenbHass QyHKIUS.

Hata npoBenenus 17.11

«5»

«“4»

«3»

«2»

Bepno
BBINOJIHEHHBIX

33aganusa 0a30BOTO

Bepno
BBITIOJIHEHHBIX

33aganua  0a30BOTO

Bepno
BBITIOJIHEHHBIX

33aganusa 0a30BOTO

1 — 2 3aganus

0a30BOr0 YpOBHS

YpOBHS ¥ 23aj. | ypoBHS W 1 3amanue | ypoBHs, b0 13a7.
MTOBBIIIICHHOTO MOBBIIIEHHOTO; 0a30BOro ypoBHSI U
YPOBHSL CJIOXHOCTH | INOO 2 3an. | 1 3a/laHuE
(Ne 4, No5) 0a30BOr0 YpOBHSI U | HOBBIILIEHHOTO

| 3aJ1aHUE | YPOBHSL CJIO)KHOCTH

MOBBIIIEHHOTO (Ne 4, No5)

YPOBHSI CJIIOXHOCTH

(No 4, No5)
BapuanTt Ne 1 BapuaHT Ne 2

1) Pewums ypaenenus.

a) 813%=1/3

0) 5*-14.5*"1+3.5**1=66
B) 7X71- 8.7%+ 1=
2) Pewumsv Hepasencmaa.

a) (1/5)%+1 <1
6) 9%+ 312> 0

3) Pewumsv epaghuuecku ypasHenue.
2%

2X=2x+3 wu

a) (1/125)* =5
0) 2.3*"1- 6.3x"1-3*=9

0 B) 11271~ 12.11*+1=0

3|=2x+3

4) Pewums cucmemy ypaeneHuil.

a) 7P > 1
6) 25— 2.5*-15<0

(L2)*=-2x+3 wm |[1/2) -2|=-2x+3




3+3V =12 |2".3V-24=0
2Y.3"-54=0

X+y=3"

X+y=4"

{2* 12V =10, {4* 3Y —48=

47 .3 _36=

0
0

5) Pewums ypasuenus u uepasencmsa. (Honoanumenvroe 3adawue)

a) X1 _3.3x"3_ 27.3x°2+27=0
6) (0,1)**! + (0,01) = 0,02

B) 4.9+ 12 -3.16*=0

r) 47°+142=9.p

6) Pewumsb cucmemvl ypasHeHull.
{64“ +64% =12 {0,2X —20% =3 {2-27* ~3.18=2.12" -3.8"

64* =442 '

0,04* —2Y =21

m 04— 25 1>15

e) 5% 4< 25N
x) 3l < gl

3) 4% _3.4M7_1>0

ot <3

Kontpoinbhas padora N4

Jlorapudmuueckast QyHKIHS.

Jata npoBenenus 23.12

«5» «4» «3» «2»
Bephno BepHo Bepno 1 — 2 3angaHusd
BBITIOJITHEHHBIX BBITTOJIHEHHBIX 2 | BBIIOJIHEHHBIX 2 | 6a30BOT0O YpOBHS
43anaHud 3a7aHus  0a30BOTO | 3adaHus  0a30BOro
ypoBHs U | 3agaHue | ypoBHs, aub0 13a.
MTOBBIIICHHOTO; TTOBBIIICHHOTO
YPOBHSI CJIOKHOCTH
(Ne 4, Ne3)
Bapuanm Ne 1 Bapuanm Ne 2
1) Boiuuciume. a) 15%'°9s° a) 10>

0) 2log,;5+log,;3+0,5l0g,, 225
B¥) 49109 2+ IogﬁZ -1/21log ,,64

1
0) glogj/38+2Iog]/36—Iog]/3 24

B*) 49I0972+ Iogﬁz- 1/2 log 4464

2) Ilpu kaxux
SHAUEHUAX X Cyujecmeyem no2apugm.
a) log, (3—2x —x2); 6%) log X*+2 a)log 225 %) log 3**2
x+5 2x — 3 2—Xx X+5 2x-1
/ 2 / 2
000: ¢) X2 FAx=3 +lg(2x-3)*; 2 Sx—7—x 1

x—2

3) Pewumsv ypasnenus.

lg(x? -3)

+
log ,|x — 4|

a) log ;(4x—-3)=4
0) 49*-7**1-8=0
B) log .81 +log 4=2

a) log ,(3x-4)=6
6) 9*-3*"1-28=0
B) 3log .16 +log, 5=3



4) Pewums ypasnenus. ( [Jononnumenvroe 3adamue)

a) (4/9) x+2x-1 — (2’25) x+/x-1

3
6) 41— (1/4)2-*+ (1/16) 2 = 208
B) 5ng_ 3ng — 5’(3)_30,5 lg x _50,5(Ig X—2)
r) 2log;x = log, x-Iogg(\/2x+1—1)

1

1) (2:(2°5%)2F) =

4

e) (0,81)* 1= (0,9)> %+ (0,01)* *5—9.(0,2)> ?=0

K) 22+ 8¥=5.4*%

Kontpoabnas padora NeS

Tpuronomerpuveckue GopmyJibl.

Harta nposenenus 03.03

«5»

«“4»

«3»

2»

Bepno
BBITTOJTHEHHBIX
33agaHus  0a30BOro
YPOBHA W 23ap.
TTOBBIIIICHHOTO

YPOBHSI CIIOKHOCTH

(Ne 4, Ne5)

Bepno
BBIITOJTHEHHBIX
33agaHnss  ©a30BOro
ypoBHSA U | 3ananue
TTOBBIIIICHHOTO;
00 2 3al.
0a30BOr0 ypOBHS U
1 3a/laHue

ITOBBIIIICHHOTO

YPOBHSI CJIOKHOCTH

(Ne 4, Ne5)

Bepno
BBITIOJIHEHHBIX
33amganus 6a30BOTO
ypoBHs, b0 13a7.
0a30BOT0 YpPOBHSI U
1 3aJlaHue
MTOBBIIIICHHOTO

YPOBHSI CIIOKHOCTH

(Ne 4, Ne5)

1 - 2 3amanus

0a30BOT0 YpOBHS




1 BapuanT

1. Berunciuts: a) cos 780°;
6) sin 27 .
6

B) SiN o, eciu ¢c0S o, = —% u 7r<a<377[;

r) cOS %, ecmu COS o =0,28u 0 <o <m;
sin 75° +sin 45°
I[) . 0 1
sin 285
e) 16 CoS X cos 2X cos 4x cos 8x, ecnu x =

oy

sin“a  cos’ a
K) —
cosa  sina
2. YupocTuTh BeIpakeHue: a) c0S (o — B) — cos (o + B);
0) sin 915°cos P — sin B sin 645°;

B) %sin (540° + B) sin (B + 810°);

. 1
, €CJIM SIn o —COoS =3

r) Sin 3o, oS 2a + Sin 2a. cos 3oL —C0s (21 — a);
1) sin(—a) + cos(z + @)

1+2 COS(Z - aj cos(—a)

1-cos2a .,
e) ————
sin 2a
k) 4 sin 10° cos 50° cos 40°.

3. Pemuth ypaBHEHue: a) COS (1 + X) = Sin %;

0) sin 5x cos 4x — cos 5x sin 4x = 1.
cosa _l+sina,

_sina  cosa

4. JlokazaTh TOXIECTBO: Q) 1
0)cosda +1= %sin 4a (ctg o —tg o);

1-2cos’

- =tg a-ctg a.
sin e cosa
2 BapuaHT
1. Beramcauts: a) sin 780°;
0) cos 1%”;

B)COSOL,GCJIHSiﬂOLz—g u 7r<a<37ﬂ;
i : _ 4 3r .
r) Sin 2a., ecm SIN o = 5 un<o<—;
sin 70° +sin 20° .
1) —
cos 205
e) 16 sin x sin 2x sin 4x sin 8x, ecim x = %;




4sin 2a +5c0s 2a _1
- ,eciu ctg o = —.
2sin 2o —3¢0s 2 3
2. YupocTtuTth Beipakenue: a) Sin (o + B) + sin (o — PB);
0) sin 605°cos B + sin 3 sin 835°;

B) %sin (405° + B) cos (B + 765°):;

r) sin 4o cos 3a. + sin 3a cos 4o, —sin (67 — a);
. (37[ j .
sinf| —+a |+siN(27 + a)
) 2 :

200s(— a)sin( —a) +1
sin 2«
e) A
1+ cos2a
k) 4 sin 15° cos 15° sin 100°.
3. Pemnth ypaBHeHue: a) Sin (7 + X) = COS (— %] :

0) cos 4x sin 3x + sin 4x cos 3x = 1.
sina_1+cosa .

—cosa  siha
0) (tg o + ctg a)(1 — cos 4a) = 4 sin 2a,;

4. JlokazaTh TOXIECTBO: Q) I

m =Sin ¢ Cos .
Hara nmpoBenenus 08.05
«5» «4» «3» «2»
Bepno Bepno Bepno 0 - 1 3amanue
BBIITOJIHEHHBIX BBIITOJIHEHHBIX BBIITOJIHEHHBIX 1-¢
2 3a/1a”Hus. 1 3apmanue U | 3aJaHWEe W HaijeHa
YaCTHYHO x0T Obl 1u3 4-x
BBITIOJITHGHHOE  2-€ | XapaKTEPUCTHK )
3aJlaHue.

KonTtponwshas padborta Neb.
TpuronomeTpruyeckue ypaBHEHUS.
Bapuanrt 1

Bapuanm Ne 1 Bapuanm Ne 2
1) Pewums ypaenenus.



a) 2sinx+5cosx=0
6) 2sin?x + 3 sinx cosx — 3 cos’x =1
B) Sin 2x + cos?’x =1
r) sin X = cos 3x
o) Cos5x +cos3x+cosx=0
2) Pewumov nepasencmsa.
a) COS X <—+/3/2

6) tg x> 3

a) 3sinx—7cosx=0

6) 4 sinx + sinx cosx — cos?x =1
B) Sin 2x +sin’>x =1

r) COS X =sin 3x

) sin 5X +sin 3x—sin4x =0

a) sin X >+/3/2
6) tgx< -3

B) 2C0s’X +sinx—1<0 B) 2

3) Pewumsv cucmemvi ypasHeHUll.

sin’x —5cosx+1>0

y —COSX =2

sin X =Cosy cosx=siny
2c0s’ y+sin x=3 sin 2

4) Pewums ypasnenus u mnepasencmea. ([lonoanumenvunoe 3adauue )

a) sinx— J3cosx=1
0) 3+2sin2x =tg X + ctg X
B) 3-(logzsin x)? + logx(1 — cos 2x) = 2

r) sin2x+2sinx>0
1) J3tgPx—4tgx+ 3 >0
e) lglog cosx(7 —X) > 0

5) Haiimu 6ce 3nayenusi p, npu KOMOPbIX HYUCIO X =2 S61emcsi KOPHeM Yp-Usi.

(p—3x2 —cos%)- 8—px=0

(p—3x2 —sin %xj- 11-3px =0

KonTponbnas pabora «Tpuronomerpuueckune
GyHKITII
1 Bapuamr.
1. Haiigure o0J1acTh ONpECIICHUS
byHKIIUN:
A) F(x) = Zco)jx :
2sin —+1
2

B) f(x)=+2c0s2x—+/3

2. Haiinure obmacts 3HaUCHUNA (DYHKITUH:

A) y:23in(x—%j+1; B) y=2cos* x-3.

3. Uccnenyiite pyHKIMIO HA YETHOCTD:

X2 -sin X
A) f(x)=x*-cosx; B) f(x)=— 5
X —_
4. Pemure rpadudecku ypaBHEHHE
SiNX=X+7.

KonTponbnas pabora «Tpuronomerpuueckue
GbyHKIIN
2 BapuaHT.
1. Haitnute oOmacts ompeaencHus
byHKINN:
. T
sin| x—=
L
A) f()=— 2

1+ \/ECOSZX

B) f(x)=./1-2sin g

2. Haiinure obmacts 3HaYCHUNA (DYHKITUH:

A) y:3cos[x+%)—4; B) y=7-2sin*x

3. Hccnenyiite pyHKIHIO Ha YETHOCTD:

3
A) f — y5 . i - B)f _ COS X
) f(x)=x"-sinx; Bb)f(x) m
4. Pemure rpaduaecku ypaBHEHHE

T
COSX =X+ —.
2



5. Haiinure HauOosbplliee U HaWMEHBIIIEE 5. Haiinute nHauOobllee W HaWMEHBIIIEE
3HaYCHUS (PYHKIMH  y=2cOsX  Ha 3Ha4YCHHUS (PYHKIUH Y = 3sin X Ha OTPE3Ke

T 3 T 37
OTpe3Ke | —;— |. = —=.
5 5]

NudopmanuoHHo-MeTOAMYECKOE O0ecTIedeHue

1. Anmumog II. A. Anrebpa, 9 xi1.: yaeOHUK 117151 0011Ie00pa3zoBaTenbHbIX yupexaenuii / 111,
A. Amumos, 0. M. Konsirun, M. B. Tkauésa, 10. B. Cunopos, H. E. ®Enopoa, M. .
[a6ynun. — M.: [IpocBemenue, 2018

2. Kossirun FO. M. Anre6pa, 9 ki1.: pabouas terpaib, B 2 4. / FO. M. Ko-

nsruH, M. B. Tkauésa, H. E. ®&noposa, M. U. lllabyaun. — M.: [IpocBemienue, 2018.

3. Komsrun 0. M. U3yuenue anredpsl, 7—9 ki.: kaura aiug yuurtens / M. FO. Konsirun,
1O. B. Cunopos, M. B. Tkauésa u np. — M.: [Ipoceemenue, 2018.

4. TxauéBa M. B. Anrebpa, 9 KII.: TUJAKTUYECKUE  MaTepualibl /

M. B. Txauéna, H. E. ®énopoa, M. U. [llaGynun. — M.: IIpocBemienue, 2018.

5. TkauéBa M. B. Anre6pa, 9 wi.: temaruuyeckue tectol / M. B. TkauéBa. — M.:
[Tpocsemienue, 2018.

6. IlpumepnHas mnporpamMma OCHOBHOro o0Omiero oOpazoBanus. MartemaTtuka. M.;
[Ipocsemenne, 2018 r.

7. Ilporpammsbl 0011€00pa3oBaTeNbHbIX yupexaeHuil. Anredbpa 7 — 9 KIacchl./cOCT.
bypmuctposa T. A. — M: «IIpocsemenue», 2018

8. Ctanmapt oCHOBHOTO 00111eT0 00pa30BaHus IO MaTeMaTrke//«BecTHUK 00pa3oBaHUs -
2016 - Ne 12.

9.®enepanbHbIit KOMIIOHEHT ['ocy1apcTBEHHOTO 00pa30BaTEILHOTO CTaHaPTa OCHOBHOTO
o611ero oOpa3oBaHus 1Mo MaTeMaTuKe (ayredpa).

10. Komudukarop TpeOoBaHWN K YPOBHIO TMOATOTOBKH OOYYArOIIMXCS, OCBOMBIIHX

OCHOBHBIE 00pa30BaTeNIbHBIE MPOrPaMMbl OCHOBHOI'O OOIIero oOpa3oBaHus, s



MIPOBEJICHUS TOCYIAPCTBEHHOM (MTOTOBOM) arTecTanyuu (B HOBOM (popMe) Mo MaTeMaThke

11. (OnexTponHsIii pecypc). — Mocksa: ®UIIN, 2018. (www.fipi.ru)/

12. Cnemudukanus KOHTPOJIHHO-U3MEPHUTEIBHBIX MAaTEpUalOB [JIsl TPOBEACHUS B
2018romy rocymapcTBeHHOW (MTOTOBOM) aTTecTanyu (B HOBOW (popme) Mo mMaTeMaTHKe
00y4aronuxcsi, OCBOUBIIUX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI OCHOBHOTO OOIIETO

obpazoBanus. (DJIeKTpOHHBIH pecypce). — Mocksa: ®UIIH, 2018. (www.fipi.ru).

13. OtkpoiThiil Oank 3amanuii OI'D. (OnexTponHBIN pecypc). — Mocksa: ®UIIHU, 2018.

(www.fipi.ru).

14 YMK «Marematuka. [logroroBka k I'MA-9» no pepakumeit @.®. Jlvicenko, C.IO
Kamabyxosa/

15. OI'D3-2018. Maremartuka: TUIIOBbIE IK3aMEHAIIMOHHbIE BapuaHThl: 30 BapuaHTOB/ MO/
pen. A. JI. Cemenona, U. B. flmenko.- M.: U3narensctBo «HammonansHoe 00pa3oBaHuey,
2018.

1. MarepuanbHO - TEXHUYECKOE

Ne Hanmenosanne 00BEKTOB u cpencts | KommuecTBo

I/ | MAaTEPHATBHO-TEXHHYECKOTO 00CCIIeUeHUS Ha 15| %
yqaImxcst obecrieueH
HOCTH
bazoBblii
YPOBCHB
CpenctBa UKT

[IporpammHuoe obecrieueHue

Omneparmonnas cuctema Windows XP 1 100%
1
2 Microsoft Offis 2010 1 100%
3 Adobe Reader 1 100%
4 KMPlayer 1 100%
5 SMART Notebook 2010 1 100
6 Juck  «MaremaTtuka. CnopaBounuk  jis | 1 100%

IIKOJIbHHUKA



http://www.fipi.ru)/
http://www.fipi.ru/
http://www.fipi.ru/

7 Juck «Maremarnka 5-11» 1 100%
HNupopmaninoHHbIe HCTOYHUKU
8 ALEXLARIN.NET.IU
9 Sdamgia.ru
10 | Reschuege.ru
11 | EGEUROK.RU
12 | http://school-collection.edu.ru/
13 | http://urokimatematiki.ru
14 | http://intergu.ru/
15 | http://karmanform.ucoz.ru
16 | http://polyakova.ucoz.ru/
17 | http://le-savchen.ucoz.ru/
18 | http://www.it-n.ru/
19 | http://www.openclass.ru/
VYuebHo-nadbopaTopHoe 060pya0BaHUE
20 | MynpTUMEIMITHBIN KOMITBIOTEP 15 100%
21 | MynpTUMEAMATIPOCKTOP 1 100%
22 NuTepakTuBHas 10CKa 1 100%
23 MapkepHas gocka 2 100%
24 KoMIIIEKT MHCTPYMEHTOB KJIACCHBIX: TUHENKa, |1 100%

tpancnoptup, yroasauk (30°, 60°), yroaesauk

(45°, 45°), umupkynn

CHHCcOK UCTIOIb3YEMBIX CAUTOB.



http://www.alexlarin.net/

1) www.fipi.ru

2) www.mathege.ru

3) www.reshuege.ru

4) www.ege.edu.ru

5) www.alleng.ru

6) www.alexlarin.net

7) www.egemetr.ru

8) www.interneturok.ru

9) www.egetrener.ru

10) www.YouClever.org


http://www.fipi.ru/
http://www.mathege.ru/
http://www.reshuege.ru/
http://www.ege.edu.ru/
http://www.alleng.ru/
http://www.alexlarin.net/
http://www.egemetr.ru/
http://www.interneturok.ru/
http://www.egetrener.ru/



















