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HOACHUTEJBHASA 3AIINCKA
3amauaMu cpeiHero 00IIero oOpa3oBaHus ABISIIOTCS Pa3BUTHE UHTEpEca K
MO3HAHUIO U TBOPUYECKUX CIIOCOOHOCTEN 00yyaroierocs, popMupoBaHue HABBIKOB
CaMOCTOSITENIbHON y4eOHOM JIeaTebHOCTH Ha ocHOBe Auddepennuanuu ooyyeHus. B
JOTIOJTHEHUE K O0053aTeNbHBIM MpeIMeTaM BBOASTCS MPEAMETHl IO BBIOOPY caMHX
0o0yJaroumxcsiB  IENSIX pealn3alid HMHTEPECOB, CIOCOOHOCTEH M BO3MOKHOCTEH
JUYHOCTH.
Heasb kypca:
Crioco6¢cTBOBaTh (POPMHUPOBAHUIO MATEMATUYECKOMN KYIbTYPHI, (HOPMUPOBAHUIO
UHTEIJICKTYaTbHO-TPAaMOTHON JIMYHOCTH, CIOCOOHOI CaMOCTOATEIBHO MOJTy4aTh 3HAHUS,
OCMBICJICHHO BBIOMPATh MPO(eccrIo U CHEealIbHOCTh B COOTBETCTBUH C 3asBIICHHBIM
npo¢uemM 00pa3oBaHus B yCIOBHUSIX MOJIEPHU3AIUU CHCTEMBI 0Opa3oBanus PO.
Nzyuenne matematuku B 10-11 kmaccax Ha TpoQMIBHOM YypOBHE HANpaBiICHO Ha
JOCTUKEHHUE CIEAYIOUINX LENeH:

— (QopMupoBaHue IpeICTaBICHUNA 00 UIEIX U METOJIaX MaTEMaTUKH;

— 0 MaTeMaTuKe Kak

— YHHUBEpPCaTbHOM SI3bIKE HAYKH, CPEACTBE MOJACITUPOBAHNS SIBICHUH U MPOIIECCOB;

— OBIIAJICHUE YCTHBIM U MMACbMEHHBIM MaTEeMaTHIECKUM SI3BIKOM,
MaTeMaTUYECKUMHU3HAHUAMH W YMEHUSIMH, HEOOXOJAMMBIMU IS HU3YYCHUS
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX IUCIMIUIAH, IJI TPOJOJKEHUsT 0Opa3oBaHUA U
OCBOCHHMSI M30PaHHOM CIEIUATLHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BuTHE JIOTUYECKOTO MBIILICHUS, AITOPUTMUYECKOU KYJbTYPBI,
MPOCTPAHCTBEHHOTO BOOOpPaXEHHUS, PA3BUTHE MATEMAaTHYECKOTO MBIIUICHUS U
WHTYUIINU, TBOPYECKUX CIIOCOOHOCTEH Ha YPOBHE, HEOOXOIUMOM JIJIsl TIPOAOKEHUS
00pa3oBaHMs U ISl CAMOCTOSITENIbHOM JESITETbHOCTH B OOJIACTH MaTeMaTHKU U €€
NPUWIOKEHUH B Oyaylien NpopecCHOHAILHON AESITENbHOCTH;

— BOCMHTAHHE CPEJCTBAMH MATEMATHKHU KYJIbTYPhl IMYHOCTH: 3HAKOMCTBO C UCTOPHEH
pPa3BUTHS MaTEMATUKH, SBOJIIOIMEH MaTeMaTUYECKUX UJEH, TOHUMaHUE 3HAYMMOCTH
MaTeMaTHKH JiJisi OOLIECTBEHHOTO TIporpecca.

Peanuzarus oOy4eHUs MaTeMaTHKe OCYIIECTBIISETCS yepes JUYHOCTHO
OPUEHTUPOBAHHYIO TEXHOJIOTUIO, KPYITHOOJIOYHOE MOTPYKEHUE B YUEOHYI0 HHPOPMAIIHIO,
rae ydeOHasi AesITeNbHOCTh, B OCHOBHOM, CTPOHTCS CIEAYIOIUM 00pa3oM: BBEICHHE B
TEeMy, U3JI0)KEHHE HOBOTO MaTepuaina, oTpaboTKa TEeOPETHIECKOr0 MaTepralia, MpakTHKyM
0 PEIICHUIO 3a/1a4, UTOTOBBIN KOHTPOJIb. OCHOBHBIM BHUIOM JCSATEIHLHOCTH yUalTuXcs Ha
ypOKe SIBIsieTCS camocTosiTenbHas padota. KoHTponb 3HaHW mpoBoguTcs B ¢opme
TECTOB, KOHTPOJIbHBIX PalbOT.

Mecto npeamera B 0a3MCHOM Y4eOHOM IJIaHE
CornacHo 6a3ucHOMy yueOHOMY TUIaHy Ha u3ydeHue mareMatuku B 10-11 kmaccax
OTBOJUTCA S 4acoB B Hezeno. JlaHHas nmporpamma paccuntana Ha 340 ydeOHBIX 4acoB Ha
nBa rona ooydenus: mo 170 gacoB B 10 - 11 kmaccax, 3 4aca B HeAen0 anreOpsl (BCEro
1024) u 2 gaca B Henemnto reoMeTpus (Bcero 68 ).

OO0mas xapakTepucTUKa y4e0HOIr0 npeamera
[Tpu n3ydennn Kypca MaTeMaTUKH Ha 0230BOM YPOBHE MPOJIODKAIOTCS U TIOTy4ar0T
pasBUTHE CcojAepKaTelbHble JUHUU: «Anrebpay, «DyHKIuM», «YpaBHEHUS U
HepaBeHCTBa», «['eomerpus». BBogurces muHusa «Hadana marematuueckoro aHaiausa». B
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CBOEM COBOKYITHOCTH OHHM OTpPa)KarOT OOrarblii ONbIT OOydeHHs MaTeMaTHKE B Hallel
CTpaHe, YYUTHIBAIOT COBPEMEHHbBIE TEHJCHIIMM OTEUECTBEHHON M 3apyOeyKHOW IIKOJbI U
NO3BOJIIIOT PEAIn30BaTh IOCTABJIECHHBIE NEpPE] IIKOJIbHBIM O00pa3oBaHUEM LIE€IM Ha
MHPOPMALIMOHHO €MKOM M IPAKTUYECKH 3HAUYMMOM MaTepuaje. ITU COAECpPKATEIbHbIE
KOMIIOHEHTBI, pa3BUBAsCh Ha MPOTSHKEHUHM BCEX JIET 0OOyYEHHUs, €CTECTBEHHBIM 00pa3om
NEPEJIETAIOTCS. M B3aUMOAEUCTBYIOT B YyueOHbIX Kypcax. Kypc xapakrepusyercs
COJIEPKATENbHBIM PACKPBITUEM MOHSITHH, YTBEPKIECHUH W METOAOB, OTHOCSIIMXCA K
aHaJIM3Yy, BBIICHEHHEM UX IPAKTUYECKON 3HAYUMOCTH.

XapakTepHOil 0COOCHHOCTBIO Kypca SBISIETCS CUCTEMaTH3alus 1 0000IeHIe 3HaHUN
y4YalluXcs, 3aKpeIJIeHUEe U pa3BUTHE YMEHUI U HABBIKOB, MOJYYEHHBIX B Kypce anreOpsl,
YTO OCYILECTBIIACTCS KaK MPU WM3YYEHUU HOBOIO MaTepuaa, TaKk W IMPU MHPOBEICHUU
00001I1aI0IIETO TOBTOPEHUSI.

Anrebpa HaresneHa Ha OpMUPOBAHNE MATEMATUUYECKOTO armaparta Jisl peIIeHus 3a/1a4 U3
MaTEeMaTHKH, CMEXHBIX @PEIMETOB, OKpYKaloIled peanbHOCTH. SI3BIK  anreOpsl
IIOJYEPKMBACT 3HAYECHHE MATEMAaTUKHM KaK S3bIKa Ui IMOCTPOCHMSI MAaT€MAaTHYECKHX
MOJIEJIEN, IPOLIECCOB U SABJIICHUN peanbHOro mupa. OIHON M3 OCHOBHBIX 3a/1a4 U3Y4YCHUS
anreOppl  SABJISETCS  PA3BUTHE  AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAMMOIo, B
YACTHOCTH, JUISI OCBOEHHUSI Kypca WMH(GOPMATUKH; OBJIAJICHUE HAaBBIKAMU JIEAYKTHBHBIX
paccyxnaenuil. [IpeoOpa3oBaHre CHUMBOJMYECKMX (OPM BHOCHUT CBOW crienU(UUECKUN
BKJIAJl B Pa3BUTHE BOOOPAKEHHUSI, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOpUY€ECTBY. Jpyroi
BAKHOM 3ajadell M3ydeHHUs! ajireOpbl SIBISETCS MOJYyYEHUE IIKOJIbHHUKAMU KOHKPETHBIX
3HAHUU O (PYHKIUSIX KaK BaKHEHMIIEH MareMaTUYeCKOW MOJENM JiS ONHCAaHUA M
UCCJIEIOBAHUSI  Pa3sHOOOPA3HBIX  MPOLIECCOB  (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
DKCIIOHEHIMAJBHBIX, MNEPUOJUYECKUX U Jp.), A9 (OPMHUPOBAHMUS Yy yHAIIHUXCA
IPEICTABICHUN O POJIM MATEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

["'eoMeTpust — OMH U3 BaKHEUIIUX KOMIIOHEHTOB MaTeMaTHYECKOro 00pa3oBaHus,
HeoOXoumasi 111 NpuoOpPETeHHsI KOHKPETHBIX 3HAHUI O POCTPAHCTBE U MPAKTUUECKU
3HAYUMBIX YMEHUH, POPMUPOBAHUS SA3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIETO MUPA, JISI
pa3BUTHS MPOCTPAHCTBEHHOT'O BOOOPaKEHUS M WMHTYULIMH, MAaTEMaTHUECKOH KYyJbTYpBI,
JUISL 3CTETUYECKOTO BOCIMUTAHMS YydalIUXcs. VI3ydeHHe IeOoMEeTpuM BHOCHUT BKJIAI B
pa3BUTHE JIOTMYECKOT0 MBILUICHHUS, B (POPMUPOBAHNE MOHITUS JOKA3aTEIbCTBA.
DJeMEeHTBHI JIOTUKH, KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN CTAHOBSTCS 00s3aTEIbHBIM
KOMIIOHEHTOM  IIKOJIBHOTO  O0pa3oBaHUs, YCWJIMBAIOUIUM €ro MPUKIATHOE U
PaKTUYECKOE 3HAYEHHE. DTOT MaTepHall HEOOXOIUM, MPEXKIE BCEro, s (POpMUPOBAHUS
(YyHKUMOHAIBHOM TIpaMOTHOCTM — YMEHHUW BOCIHPUHUMATh W aHAJIM3UPOBATh
uH(pOpMaIMIO, TMPEJACTAaBICHHYI0 B pPa3iu4HbIX (opmMax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTMX PEabHbIX 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacueTsl. M3ydueHMe OCHOB KOMOMHATOPUKH TO3BOJIUT Y4YalIEMyCsl OCYIIECTBISTh
paccMOTpeHHEe Ciay4yaeB, Nepedop M TMOJACYET YKClia BAapUAaHTOB, B TOM YHCIE B
IPOCTEUIINX NMPUKIIAJHBIX 3a/ayax.

[Tpu U3ydeHUH CTaTUCTUKHU U TEOPUHU BEPOATHOCTEN 000TalatoTCs MPECTABICHUS O
COBPEMEHHOM KapTHHE MHpa M METOoJax €ro McciaenoBaHusi, GopMUpYyeTCs MOHHUMAHUE
pPOJIM CTATUCTUKM KaK MCTOYHUKA COIMAIIbHO 3HAUMMOM MH(GOpPMAILMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBILUICHHS.



B xome ocBoeHUs cOAEp:KaHMS ~MaTEMaTHYECKOro 00pa3oBaHHs OOywaroluecs
OBJIQJIEBAIOT
Pa3HOO0Opa3HBIMU CIIOCOOAMHU JEATETLHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIBIT:

— TIOCTPOEHHS M UCCJIEAOBAaHUSA MATEMATUUECKUX MOJEIICH Il ONMMCAHUS U PEIICHUS
MPUKIIAJIHBIX 3a]1a4, 33]1a4 U3 CMEXHBIX JTUCIUIUINH;

— BBINOJIHEHUSI U CAMOCTOSTEIBHOTO COCTABICHUSI AJITOPUTMUYECKUX MPEINUCAaHUN U
WHCTPYKIIMMI ~ Ha  MaTeMaTUYeCKOM  Marepualie;  BBINOJHEHUS  pacueToB
MPAKTUYECKOTO XapaKkTepa,

— MWCMOJB30BAHMS MaTeMaTHYeCKuX (OpMYJI U CaMOCTOSTEIbHOIO COCTaBIICHUS
dbopmys1 Ha OCHOBE 00OOIICHHS YaCTHBIX CITy4aeB U SKCIIEPUMEHTA;

— CaMOCTOSITeIbHOM paboThl ¢ HMCTOYHMKAMH HHGOpMaAlUM, OO0OOIICHUS U
CHUCTEMATHU3AINH MTOTYICHHON HH(POPMAIIUH, MHTETPUPOBAHUS €€ B TUIHBIN OTIBIT;

— TIPOBEACHUS JOKa3aTEIbHBIX PACCYXIEHUU, JOTUUYECKOTO OOOCHOBAHUSI BBIBOJIOB,
pa3IMuCHUs] JOKA3aHHBIX W HEJIOKa3aHHBIX YTBEPXKICHUM, apTyMEHTUPOBAHHBIX U
HMOIIMOHANIBHO YOCUTENbHBIX CYXKICHUM;

— CaMOCTOSITEJIbHOM Y KOJUIEKTUBHOM AESATEIbHOCTH, BKIIOUEHHUSI CBOUX PE3YJIHTATOB B
pe3ynbTaThl paOOThl TPYMIbI, COOTHECEHHWE CBOETO MHEHUS C MHEHHEM JPYTUX
YYaCTHUKOB Y4E€OHOTO KOJUIEKTHBA 1 MHEHUEM aBTOPUTETHBIX HCTOYHUKOB.

OO6yuenue B 10-11 knaccax q0KHO 0OecriedrBaTh MOJATOTOBKY K MOCTYIUIEHUIO B BY3 1
MPOJIOIKEHUIO 00pa30BaHus, a TaK ke K MPodheCCUOHAIIBHON JIEITEIbHOCTH, TPEOYIOIIEH
JIOCTATOYHO BBICOKOW MaTEMAaTHYECKON KyJIbTYpPBHI.

JlanHass paOoyass mporpaMma pealiu3yeTcss TpPU HUCIOJIb30BAHUU  TPAJAUIIMOHHOMN
TEXHOJIOTUHM OOYyYEeHHUs, a TakKe OJJIEMEHTOB: 3J0pPOBbecOEpEralmx TEXHOJOTHH,
TEXHOJIOTUU Pa3BUBAIOIIETO 00yUEHHE, TEXHOJIOTHS MPOOJIEMHOTO 00YyUEeHUS, TEXHOJIOTUU
pa3Butust kKputuueckoro MbiuieHus, HWKT, texHomorum nuddepeHnnpoBaHHOTO
00y4eHHs, TECTOBOTO KOHTPOJISI 3HAHUUM U JIp. B 3aBUCUMOCTH OT CKJIOHHOCTEH KaXKII0TO
KOHKPETHOTO KJIacca.



TPEBOBAHUA K PE3YJIbBTATAM OCBOEHUA
YYEBHOI'O IPEIMETA «<MATEMATHUKA»

TpeOoBaHUs K YPOBHIO NOATOTOBKH 00y4YalOUIUXCS MO ajJredpe U HaYaJIam
MaTeMaTH4eCKOr0 aHAJIN3a.

B xome ocBoeHHs conep)kaHUsS MaTeMaTHYeCKOro o0pa3oBaHUs OO0ydaronIuecs
OBJIQJICBAIOT  Pa3HOOOPa3HBIMU  CIOCOOAMHU  JCSATENBHOCTH,  MPUOOPETAIOT U
COBEPIIICHCTBYIOT OIIBIT:

MIOCTPOCHUS M UCCIICIOBAHMS MAaTEMATHUECKUX MOJEIEH JIsl OMMMCAHUS M PEIICHUS
NPUKJIATHBIX 33724, 33729 U3 CMEXHBIX TUCITUTUINH;

BBITIOJIHEHUS U CAMOCTOSITEILBHOTO COCTABJICHUS aJITOPUTMUYECKUX MPEANUCAaHUN U
WHCTPYKIIMH HAa MaTeMAaTHYEeCKOM MaTepHasie; BBIMOJHEHUS PACUCTOB IPAKTUYCCKOTO
XapaKTepa; MCTIOIb30BAHMS MaTEMaTHICCKUX (GOPMYIT U CAMOCTOSITEIIHHOTO COCTaBIICHUS
dbopmys1 Ha OCHOBE 000OIICHHS YaCTHBIX CITy4aeB U DKCIIEPUMEHTA;

CaMOCTOSATENbHON paboThl ¢ HCTOYHUKAMH uHGMOpMaIuu, O0O00O0IIeHUsS U
CHUCTEMaTHU3AINH MOJYyYEeHHON NH(GOpMAIINK, UHTETPUPOBAHUS €€ B TUYHBIN OTIBIT;

MIPOBEICHMS JOKA3aTeIbHBIX PACCYKICHHUHA, JTIOTHUYECKOT0 OOOCHOBAHHS BBIBOJIOB,
pasIUYeHUsT JIOKAa3aHHBIX M HEJOKA3aHHBIX YTBEPKICHHWHA, apTyMEHTHUPOBAHHBIX U
HMOIMOHAIIEHO YOCUTENbHBIX CYKICHUH;

CaMOCTOSTEIILHON M KOJIJIEKTUBHOU JESTEIHLHOCTH, BKIFOUCHHUSI CBOMX PE3YJIbTATOB
B pe3yibTaThl pabOThl TPYMIbl, COOTHECEHHE CBOETO MHEHUS C MHEHHEM JIPyTrux

Y4aCTHHUKOB y‘l€6HOFO KOJIJICKTMBAa U MHCHHUCM aBTOPUTCTHBLIX NCTOYHHUKOB.

B pe3ysabTrare u3yuyeHUss MATEMATHKH HA PACIIMPEHHOM YPOBHE YYE€HUK

JOJIZKEH 3HATh/TIOHUMATh:

e  3HAYEHHWE MATEMATHUYECKOM HAyKW [Ji1 PELICHHUS 3a7ad, BO3HUKAIOUIUX B
TEOPUU U MPAKTUKE; ITUPOTY U OTPAHUUYCHHOCTh MPUMEHEHHUS] MaTEMaTUUECKUX METOJ/IOB
K aHAJIM3Y U UCCJIEIOBAHUIO MPOIIECCOB U SIBJICHUI B TIPUPOJIC U OOIIECTBE;

e  3HAYEHHWE NPAKTUKU U BOIPOCOB, BOZHUKAIOIIMX B CAMOW MareMmaTHKe, IJIs
dbopMUPOBaHUS U PA3BUTHS MATEMATUYECKON HAYKH;

®  WJCH PACIHIMPEHHUS YHUCIOBBIX MHOXXECTB KaK CIoco0a MOCTPOCHHS HOBOIO
MaTeMaTUYECKOro arrapara JJis PelieHUs MPaKTUYECKUX 3aJa4 U BHYTPEHHUX 3ajad

MaTEMaTHUKH;



e  3HAYEHHE UJCH, METOJIOB U PE3YJIbTATOB AJIr€OpPBl U MATEMaTUYECKOTO aHAIN3a
JUISI IOCTPOEHMSI MOJIEJIEN pEaIbHBIX MTPOLIECCOB U CUTYyaLUi;

®  YHHBEPCAIbHBIM XapaKTep 3aKOHOB JIOTMKHM MAaTEMAaTHYECKUX PACCYKICHHM,
UX IPUMEHUMOCTD B Pa3JIMYHbIX 00JIACTIX YEIOBEUECKON AESITENbHOCTH;

e  pasznuuue TpeOOBaHWN, MPEABSIBIAEMBIX K JOKa3aTEIbCTBAM B MAaTEMAaTHUKE,
€CTECTBEHHBIX, COLUAIIBHO-)KOHOMUYECKUX U TYMaHUTAPHBIX HAYKaX, HA IIPAKTHUKE;

®  BCPOSTHOCTHBIX XapaKTep pa3IMYHBIX IIPOLECCOB U 3aKOHOMEPHOCTEU

OKPYKaIOIIEro MHUpA.

YucsioBbIe 1 0YyKBEHHBIC BHIPAKCHUSA
Ymern:
® BBLINOJHATh apu(PMeTHyecKue ACUCTBHS, COUYETash YCTHBIE M IHCbMEHHbIE
IIPUEMBI, IIPUMEHEHHUE BBIYUCIUTEIbHBIX YCTPOMCTB; HAXOAWUTh 3HAYEHUsS KOPH:
HaTypaJbHOM CTENEHW, CTENEHU C paAlUMOHAIBHBIM IIOKa3aTeleM, Jiorapudma,
UCIIOJIb3Ysl TNpPU HEOOXOJAMMOCTH  BBIYHUCIUTEIbHBIE YCTPONCTBA; IOJIb30BATHCA
OLICHKOW W NMPUKUIKOMU IPU IPAKTUUECKUX pacyeTax;
® IIPUMEHATH IIOHATHSA, CBA3AHHBIE C ACIMMOCTBIO LIEJIbIX YUCEN, IIPU PELICHUU
MaTeMaTUYECKHX 3a7aY;
® HaxOJWThb KOPHM MHOIOYIEHOB C OJHOM NEPEMEHHOW, pPaCKJIaIbIBaTh
MHOI'OYJICHBI HA MHOYKUTEJIN;
® [POBOJUTH MpeoOpa3oBaHUsl UUCIOBBIX U OYKBEHHBIX BBIPa)XXKECHUH,

BKJIFOYAIOIIUX CTENEHU, PAUKAIbL, JIOTapu(PMbl U TPUTOHOMETPUYECKHE (PYHKIUU.

Hcnoab3oBars npuoOpeTeHHbICe 3HAHUS W YMEHHMA B INPAKTHYECKOMH
AEATEJbHOCTH M NMOBCEIHEBHOM KU3HH JIA:
® [PAKTUYECKUX pacyeToB Mo ¢opmyrnam, BKIOYas (HOPMYJIbl, COAEpIKAIIHE
CTENEHHW, paJuKaibl, JOrapudMbl U  TPUTOHOMETpUYECKHE (YHKUHUH, TpHU
HEOOXOMMOCTH UCHOJIb3Ysl CIIPAaBOYHbIE MAaT€pHAIbl U MPOCTEHIINE BHIUMCIUTEIbHBIC
YCTPOUCTBA.
DYyHKIUHN U TPAPUKHU
Ymersn
® OmpeAeNsITh 3HaUY€HHWE (PYHKIMU MO 3HAYEHUIO apryMEeHTa NP Pa3IuYHbIX

criocobax 3aaanus GyHKINU;



® CTpPOUTh TIpaUKU U3yYEHHBIX (YHKIUH, BBINOJHATH MpeoOpa3oBaHMs
rpauKoB;
® ONHUCHIBATH MO rpaduky u 1o popmyre nmoBeAeHUE U CBOMCTBA (HYHKIIUH;
® pelath ypaBHEHMsI, CUCTEMbI YPaBHEHUH, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA
(GYHKIUI 1 UX rpapuyuecKue MpeIcTaBICHMs;
Hcnonb3oBath npuoOpeTeHHble 3HAHUS M YMEHHSI B IPAKTHYECKOM
AeATeJIbHOCTH U NMOBCEeIHEBHOM KU3HHU IJIS:
® ONMCaHMs U MCCIEAOBAaHUS C MOMOIIBI0 (PYHKUIUN peaibHbIX 3aBUCHUMOCTEH,
IpEJICTaBICHUS UX IPaQUUECKH; HHTEPIPETALIMM IPa(PUKOB pEaIbHBIX TPOLIECCOB.
Hauyana maTeMaTH4yeckoro aHajaimusa
Ymernb
o HaXoAUTh CyMMYy OECKOHEUHO YOBIBAIOILEH TIE€OMETPUUECKUN IPOTPECCUU;
BBIUUCIISATH IPOU3BOIHBIE U NIEPBOOOPA3HBIE 2JIEMEHTAPHBIX (QYHKIIHIL;
o uccienoBaTb (QYHKIMHM HAa MOHOTOHHOCTb, HAaXOJIWUTh HAWOOJbIINE U
HaUMEHbBIIME 3HA4YeHUs (YHKIHHA, CTPOUTH TpapuKd  pPalMOHANBHBIX (DYHKIUNA C

IIOMOIIIBIO HpOHSBOHHOﬁ;

L BBIUYUCIIATH ILIO0INAAN C UCITOJIB30BAHUECM HepBOO6pa3HOﬁ;

o pemiath 3aJa4yd C NPUMEHEHUEM YpaBHEHUS KacaTelIbHOM K rpaduky
dynxmm;

° UCIIOJIb30BaTh NPUOOPETEHHBICE 3HAHUS U yMEHUS B  IPAKTUYECKOMN
ACATCIIBHOCTU

® A1 pCIICHUA TPUKIAAHBIX 3agad, B TOM YHCIC TICOMCTPHUYCCKHX,

HYKOHOMHYECKHUX, PU3NUECKUX.
YpaBHeHMs U HEPABEHCTBA

Ymernb

o peuaTh palroHaJIbHbIEe, MMOKA3aTENIbHbIE U JOTapU(PMUUYECKUE YPABHEHUS U
HEPABEHCTBA, UpPALIMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI,

o JIOKa3bIBaTh HECJIOJKHBIE HEPABEHCTBA,

o pelarte TEKCTOBbIE 3aJayd C IIOMOIIBID  COCTABJICHUS YpPAaBHEHUU, U
HEPABEHCTB, HUHTEPIIPETUPYS PE3YNBLTAT C YUETOM OIPAHUYEHUH YCIIOBUS 3a/1a4H;

° M300pakaTh Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEUICHUN ypaBHEHUU
Y HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM,;

o HaXOAWTh TNPHUOJMKEHHBIC PELICHUS YpaBHEHUH M HMX CUCTEM, HCIIOJIb3Ys

rpaguIecKuiil METOI;



o pelaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MPUMEHEHHUEM TpaduuecKux
MpeACTaBICHUM, CBOMCTB (DYHKIUNA, TPOU3BOTHOM.

JJiIeMeHThl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUM BEPOSITHOCTEH

Ymersb:

o pemaTh npocreiiire KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TakxKe ¢
UCIIOJIb30BAaHUEM  HU3BECTHBIX  (opmyin,  TpeyroiabHuka Ilackansg;  BBIYMCIATH
kodpduuenTsl OuHoma HproToHa 1o ¢dopMylie U ¢ HCIONB30BAHUEM TPEYTOJbHUKA
[Tackans;

o BBIUHCIIATh, B MPOCTEHIIMX CIIy4asiX, BEPOATHOCTU COOBITUA Ha OCHOBE
MOZCYETa YHCIIAa UCXOIOB.

o Hcnonb3oBaTh NPUOOPETEHHBbICE 3HAHUS W YMEHHS B MNPAKTUYECKOU
NEATEIBHOCTH W TOBCEJHEBHOM KU3HM [JI1 aHAIW3a pPEAJbHBIX YHCIOBBIX JIaHHBIX,
MPEACTAaBICHHBIX B BHJIE€ JAuarpamMm, rpaduKoB; IS aHanu3a uHGOpPMAIIIH
CTaTUCTHYECKOTO XapaKTepa.

Tpe6oBaHus K YPOBHIO NOATOTOBKY YUYALIUXCS 10 T€OMETPHH.

Jl0J12KHBI 3HATD:

e Mmnororpannuku. [Ipusma, ee ocHoBaHus1, O0KOBBIE peOpa, BbICOTa, OOKOBas
noBepXHOCTh. [IpsiMast u HakioHHasA, npusma. [IpaBuibHas npusma. [lapamienenunen.
Ky®.

e [lupamuna, ee ocHOBaHUE, OOKOBBIE pedpa, BHICOTa, OOKOBAsI IOBEPXHOCTb.
TpeyronbHas nupamuaa. [IpaBuibHas nupamuga. Y ceyeHHas MUpamMua.

e CummeTtpuu B KyOe, mapasienenurnese, npusme u nupamuze. [lonarue o
CUMMETPUH B TIPOCTPAHCTBE (ILIEHTpasbHasl, OceBasi, 3epkanbHas). [Ipumepsl
CUMMETPUH B OKPYKAIOIIEM MUPE.

o (Ceuenus KyOa, MPU3MBI, TUPAMUJIBIL.

e [IpencraBieHue o MPaBWIbLHBIX MHOTOTPAHHUKAX (TETpadip, KyO, OKTasp,
JOJICKAdIP U UKOCAdIP).

e Tena u noBepxHOCTH BpauleHus. L{umHAp 1 KOHYC. Y CEYEHHBIN KOHYC.
OcHoBaHue, BbICOTa, OOKOBAsi IOBEPXHOCTh, 00pa3yrolias, pa3BepTka. OceBbie
CEYEHMS U CEeUCHUsI, apajlieIbHble OCHOBAHUIO.

e [llap u cepa, ux cedyeHus, KacaTesbHas MIOCKOCTh K cepe.

e (OObBeMbl TeN U IJIOIMAIU UX nmoBepxHoctei. [TousTue 06 o6beme Tena.

OTHoOIIEHHE 00BEMOB OTOOHBIX TEI.



o dopmyibl 00beMa Kyda, MPSIMOYTOJIBLHOTO MapasuieNenumnea, NpusMbl,
munHapa. @opmyiibl o0beMa nupamMubl U Konyca. opmyisl mI01aau
MOBEPXHOCTEHN IIIMHAPA U KoHyca. DopMyIbl 00beMa 1mapa 1 MIoaau cQepsl.

e Koopannatel 1 BEKTOpHI. JleKapTOBBI KOOPAWHATHI B TPOCTPAHCTBE.
dopMyIa pacCTOSTHUS MEXAY ABYMSI TOUKaMu. Y paBHEHUS cepbl U MIIOCKOCTH.
@opmysia pacCTOSIHUAS OT TOYKHU JI0 TIIOCKOCTH.

e Bekropsl. Moayinb BekTopa. PaBeHcTBO BeKTOpOB. ClioKEHNE BEKTOPOB U
YMHOEHHE BEKTOPA Ha YUCJIO. YTOJ MEXy BeKTopamu. KoopinHaThI BEKTOpA.

CKaJ'ISIpHOC IMPOU3BCACHUC BCKTOPOB.

J0JIKHBI yMeETh:

® pAaCMO3HABaTh HAa YEPTEkKaX U MOAEIISIX IPOCTPAHCTBEHHbBIE (DOPMBI;
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSAMU, U300PAKEHUSIMU;

® AHAJTU3UPOBATH B IPOCTEHIINX CIIyyasX B3aUMHOE PaclOJI0KEHNE OOBEKTOB B
MIPOCTPAHCTBE;

® 1300pakaTh OCHOBHbIE MHOTOTPAHHUKHU U KPYTJIbIE€ T€JA; BBIIOIHATD
YEepTEKHU 10 YCIOBHUAM 33]1a4;

® CTPOUTH NPOCTEUIINE CEUCHHS KyDa, MPU3MBbI, TUPAMUIBI;

® pelaTh MIAHUMETPUUECKHUE U MPOCTEHIINE CTEPEOMETPUUYECKHE 3aa4l Ha
HaXO0JIeHUE T€OMETPUUYECKUX BEJIMYMH (IJIMH, YIJIOB, IUIOMAeH, 00beMOB);

® JCIOJIb30BaTh NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4 TUIAHUMETPUUYECKHE
(baKThl U METO/IBI;

® T[POBOJUTH JIOKA3ATEIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/a4;

® BJAJETh KOMIETCHIUSAMU: yueOHO-TI03HABATEIbHOM, IEHHOCTHO-
OpPUEHTALMOHHOM, pehIeKCUBHON, KOMMYHUKATUBHOMN, HH(POPMALIMOHHOM, COLUATIbHO-
TPYZOBOM.

® CIOCOOHBI UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUECKON
NEeSTEIbHOCTH U MTOBCEHEBHOM KU3HU:

® IS MCCIeAOBaHUS (MOJCIUPOBAHUS) HECTIOKHBIX MPAKTUUECKUX CUTyallui
Ha OCHOBE M3yYCHHBIX (JOPMYIT U CBOWCTB PUTYD;

® BBIUKCICHUSA 00BEMOB U IJIOMIAJEH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN
pU pEUICHUU PAKTUUYECKUX 3a]1a4, UCIIONIb3Ys PU HEOOXOAUMOCTH CIIPABOYHUKHU U

BBIYMCJIIMTCIIBHBIC YCTpOﬁCTBa.
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KoHTponb 3HaHUil, yMEHUIN U HABBIKOB O0YYaIOUIUXCA SIBISIETCS BaKHOM COCTAaBHOM
4yacThlo mponecca oOyueHus. llenbro KOHTposis SIBISIETCS OIPENETICHHE KadyecTBa
YCBOCHHUS  YYallUMHUCSA  NPOrpaMMHOIO  Marepuala,  JAWArHOCTUPOBAHME U
KOPPEKTUPOBAHUE WX 3HAHWW W YMEHHM, BOCIHUTAHUE OTBETCTBEHHOCTH K Y4eOHOI
paGote. /[Ins BBISICHEHHS pOJMM KOHTPOJISI B Tpolecce OOydeHHs MaTeMaTHKe
paccMaTpuBalOT €ro HauboJsiee 3HaYUMblE (DYHKIMHU: O00YyYarollylo, JUarHOCTHYECKYIO,
IIPOTHOCTHYECKYIO, Pa3BUBAIOIILYI0, OPUEHTUPYIOLIYIO U BOCIIUTHIBAOIIYIO.

OcHOBHBIE BHABI NPOBEPKM 3HAHWW — TEKyllas M uToromas.Tekymias mpoBepka
IIPOBOJMUTCS CHCTEMAaTUYECKU M3 YPOKa B YPOK, @ MUTOrOBas — II0 3aBEPLICHUU TEMBI
(Monmysi, pa3aena).

JUJi OLICHKH TOCTHKEHUSL Pe3yIbTaToOB OOyUEHUs

UCIIOJIb3YEeTCs:

. TEKYIIUNA KOHTPOJIb B BHUJI€ MHIUBUIYaJIbHBIX IPOBEPOUHBIX pabOT U

YCTHBIX OIPOCOB;

. TEMAaTUYECKHI KOHTPOJIb B BUAE KOHTPOJIBHBIX paloT.
JUJis OLIeHKHU Y4eOHBIX JOCTHKEHUH 00y4aroIUXCsl IPU U3yUYEHUN HCIIONb3YIOTCS

cjieayronue MeToabl KOHTPOJIS:

. yCTHas MPOBEPKA ;
. NUCbMEHHO-Tpaduueckue padoThl ;
. PaKTUYECKUE PabOTHI.

DopMbI KOHTPOJIS:

. NunuBuayanbHas;

. ['pynnosas;

. @poHTAIbHAS;

. B3anMHBIi KOHTPOJIB;
. CaMOKOHTPOJIb.

CpencTBa ocylecTBJIeHUsI KOHTPOJISI:

. YcTHBIN onpoc 00y4aromuXxcs;

. [TpoBepka yuutesem TeTpaje ¢ JOMAITHUM 33/1aHUEM;

. MaremMaTu4eCKMi JUKTAHT;

. CamocTosiTenbHas 1 KOHTPOJIbHAs pabOThI,

. TecThr;

. NuauBrayabHbIE KAPTOUKHU C PA3HOYPOBHEBBIMU 3aJaHUSIMU.

Y CTHBIN OnpocC
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Ha ypokax KOHTpOJb 3HaHUM ydalllMXCsl OCYILECTBIIAETCS B BUAE (HPOHTAILHON U
WHIUBUYyaIbHON TIPOBEPKH.

[IpomexxyTo4Has aTTeCTaIMs 1O y‘{e6HOMy npcameTy «MaremaTtuka»

OCYILIECTBIIETCS 110 UTOTaM Y4eOHOTo Iepruo/ia Kak cpegHee apudmerndeckoe
pe3yIbTaTOB MOIYTOJOBBIX OTMETOK. OKpyTJICHHE PE3YIbTaTOB MPOBOIUTCS B MOJIb3Y

oOyuarormierocs.
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COAEPKAHUE YYEBHOI'O ITPEIMETA «<MATEMATHUKA»
Pacuupennwiit Kypc

OOyuaromuecs, OCyLIECTBIIAIOMINE OOyYeHHE HA PACIIMPEHHOM YPOBHE, JOJIKHBI
OCBOWUTH OOIIME MATEMATHYECKHE YMEHHUSA, HEOOXOAHMMBIEC I KU3HH B COBPEMEHHOM
oOI1ecTBe; BMECTE C TEM OHH IMOJYYal0T BO3MOXKHOCTb U3YYHUTh MPEAMET IIIyOkKe, C TEM
4yroOBl B JajJbHEMIIEM TIpU  HEOOXOJUMOCTH  H3y4yaTb  MaTeMaTUKy Ul
1po(heCcCUOHATILHOTO IPUMEHEHMUSL.

10kace

AJiredpa M HaYaJIa aHAJIN3a

[loBrOpeHune.Pemenne 3amad ¢  HUCHONB30BAHUEM CBOWCTB YHCEN W CHCTEM
CUMCJICHHUS], TETMMOCTH, JOJIEH U 4acTel, MPOLEHTOB, MOAyJIel yucen. Pemenne 3anau ¢
UCIIOJIb30BAaHUEM CBOMCTB CTENEHEH U KOPHEW, MHOTOYICHOB, MpeoOpa3oBaHUM
MHOTOYJICHOB U APOOHO-PallMOHATIBHBIX BBIPAXKEHUH.

Pemenune 3amad ¢ MCMmosib30BaHUEM TPagyCHOM Mephl yria. Moaylb 4ncia ¥ €ro
CBOKCTBA.

Pemenue 3amauy Ha JABM)KEHHUE U COBMECTHYIO PaOOTy € MOMOILBIO JIMHEWHBIX U
KBaJIPaTHBIX YPaBHEHUI U UX cUcTeM. PeleHne 3a1a4 ¢ MOMOIIBbIO YMCIIOBBIX HEPABEHCTB
U CUCTEM HEPaBEHCTB C OJHOW MEPEMEHHOH, ¢ MPUMEHEHHEM H300pa)K€HUsI YHCIOBBIX
POMEKYTKOB.

Pemenne 3amad ¢ MCHOJB30BAaHUMEM YHUCIOBBIX (QYHKUMHA M HX TrpaduUKoOB.

Hcnonb3oBanue CBOMCTB M rpadMKOB JTUHEHHBIX M KBaIpaTHUHBIX (DYHKIIMI, 0OpaTHOM

IPOMOPIMOHATIBHOCTH U (PYyHKUUHU y:\&. I'paduueckoe pelieHue ypaBHEHHA U

HEPABEHCTB.
Tpuronomerpuueckass OKPYXHOCTb, paouannas mepa yearda. CHHYC, KOCHHYC,
TAHT€HC, KOMAaH2eHC TIPOU3BOJBHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U
CIEICTBUS M3 HETo. 3HAYeHUs TpUroHoMmeTpuueckmx (GyHkmumii mius yrios 0°, 30°, 45°,
rr

60°, 90°, 180°, 270°. (0, =, == T
6 4 3 2

@yHryuti, popmynsl npusederus, hopmynvl 0BOUHO20 APSYMeHMA..

paI[). @OPMyJZbl CJIOJICEHUA MPUCOHOMEMPUUECKUX

Hynu QyHkuuu, npoMexxyTKd 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hambosbiee u

HauMeHblliee 3HayeHue ¢GyHkuuu. Ilepuoanyeckue GyHkuuu. YeTHOCTh M HEUETHOCTh

byHKUIUHA.
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Tpuronomerpuyeckue  QyHKIHH  y=cosX,y=sinX,y=tgx.  Dyukyusy =Cigx.
CpoiicTBa 1 rpauKi TPUTOHOMETPUUECKUX (PYHKITUH.

[Ipocreiimmue TPUTOHOMETPUYECKHE YpaBHEHUs. PelieHne TPUTOHOMETPUUYECKUX
YPaBHEHUM.

Pewenue npocmeriwux mpueconomempuieckux HepaseHcms.

Crenenp ¢ JEHUCTBUTENBHBIM IIOKa3aTeJIeM, CBOWCTBA creneHu. lIpocreiimme
MOoKa3aTelIbHbIe YpaBHEHUS U HepaBeHCTBa. llokazarenbHas (QyHKIUS U €€ CBOWMCTBA U
rpaduk.

Jlorapugm umncna, cpoiictBa jorapudma. Jlecsatuunsiii norapudm. Yucno e.
Hamypanonoiti  noeapugm.  IlpeoOpazoBanue  sorapuMHUUYECKUX  BBIPAKESHHM.
Jlorapudmuueckue ypaBHEHUST U HepaBeHCTBa. Jlorapudmuueckas QyHKUUS U €€
CBOICTBa U rpauK.

Memoo unmepeanog 05 peuieHuss HepageHCma.

llpeobpaszosanus epaguxos @ynkyuii: cogue 8001b KOOPOUHAMHBIX  OCel,
pacmsadxceHue U - cocamue, OmMpadceHue  OMHOCUMENbHO  KOOPOUHAMHBIX — OCell.
I'paguueckue memoowvl pewieHus ypasHenuu u HepaseHcme. Pewenue ypaenenuti u
HepaseHCcma, CO0epHCauUX nepemeHHy0 N0 3HAKOM MOOYJIAL.

Cucmembl noOKaA3amenbHblX, 102APUPMUYECKUX U UPPAYUOHATbHBIX VPAGHEHUU.
Cucmembl nOKA3amenbHbIX, 102APUPMUYECKUX HEPABEHCNE.

BeposiTHOCTh U cTaTUCcTHKA. PadoTa ¢ JaHHBIMHU

[ToBTOopenue. Pemenue 3agau Ha TaOIMYHOE M TrpauuecKoe IMpe/CTaBICHHUE
naHHbIX. Vcronb30BaHHWE CBOMCTB M XapaKTEPUCTUK YHUCIIOBBIX HAOOPOB: CpEIHUX,
HaMOOJBIIEr0 M HAWMEHBIIEro 3HAa4YeHUus, pasmaxa, oucnepcuu. Pewenue 3adau Ha
onpeoeneHue 4acmomvl U 6eposmMHOCmU coOvimull. Beluucnenue eeposmuocmeri 8
ONnLIMax ¢ PAGHOBO3MONCHLIMU  dNIeMEHMAapHuiMu  ucxooamu. Pewenue 3adau c
npumeHenuem Komounamopuku. Pewenue 3adau Ha evluucnenue eeposmHocmeu
He3a8UCUMbIX COObIMULL, NpUMeHeHue @opmyabl ClodHCeHUs eeposmuocmell. Pewenue

3a0ay ¢ npumeHeHuem ouazpamm Junepa, oepesa eeposimuocmet, popmynvt bepryniu.

I'eomerpus

[ToBTOpenue. Pemienne 3amad ¢ UCHOJIB30BAaHUEM CBOWCTB (PUTYP Ha TIJIOCKOCTH.
Pemienne 3amay Ha J0Ka3aTeNbCTBO M NOCTPOECHHE KOHTpHpUMEpoB. lIpumeHeHwne
IIPOCTEUIINX JIOTUYECKUX MpaBWiI. PemeHue 3agady ¢ HCHOIB30BAHUEM TEOPEM O
TPEYroJbHUKAX, COOTHOLLIEHUH B MPSMOYTOJBHBIX TPEYTOJbHHUKAX, ()aKTOB, CBS3AHHBIX C
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YeThIpEXyrojbHUKaMu. PereHue 3amad Cc MCHOJIb30BaHUEM (DaKTOB, CBS3aHHBIX C
OKpPYXHOCTSIMU. PemieHne 3amad Ha M3MEPEHUS Ha IUIOCKOCTH, BBIYMCICHHUS [JIMH U
wiowmaaeil. Pewenue 3adau ¢ nomowbio 6eKmMopos u KOOpOUHam.

Harnsnnas crepeomerpust. [lpu3ma, napasuienenumen, IMpaMuIa, TETPASP.

OCHOBHBIE TMOHATHS TE€OMETPHUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
ciencTBus U3 Hux. Ilouwamue 06 akxcuomamuyeckom memooe.

Teopema Menenas oOnsn mempadsopa. llocTpoeHHe CceYeHUH MHOTOTPAHHHKOB
MeTonoM cienoB. LlenTpansHoe npoektupoBanue. [locTpoeHne ceueHnii MHOTOrPaHHUKOB
METOJIOM MPOEKIIUH.

CkpemuBarouecss NOpsMble B MPOCTPAHCTBE. YTOJd MEXAy HUMHU. Memoosi
HAXO0XHCOEHUSL PACCMOAHUL MENCOY CKPEUUBATOUWUMUCS NPAMBIMU.

Teopembl 0 mMapaUIEABHOCTA MPSAMBIX M IUNIOCKOCTEM B  MPOCTPAHCTBE.
[TapamnenpHOE MPOESKTUPOBAHKE U M300paxkeHue Guryp. I eomempuueckue mecma mouex
8 npocmpancmae.

[leprieHIUKYISPHOCTh NMPSIMOM M IUIOCKOCTH. OpPTOrOHAIBHOE MPOEKTHUPOBAHME.
Haxnonnsie u npoeknuu. Teopema o Tpex NeprneHIuKyIIIpax.

Buowi mempasopos. Opmoyenmpuyeckuii mempasodp, KAPKACHbIL mempasop,
pasrocpannslii. mempal’op. Illpsamoyeonvhviii mempa’dp. Meoduanvl u Oumeouarvl
mempasopa.

Jlocmpausanue mempas’opa 0o napaiieienuneod.

Paccrosinus Mexny durypamu B mpoctpancTtBe. OOHM MEPHIEHIUKYISIP JIBYX
CKPEIIHUBAOIINUXCS MPSIMBIX.

VYrael B npocTpancTse. [lepneHaukynspHble MI0CKOCTH. [[10u4adb opmo2onanbHol
npoekyuu. Ilepnenoukynsapuoe ceuenue npusmvl. TpexepanHvlil U MHO20SDAHHbIU V2Ol
Ceoticmea niockux yenoe mHoz2oepannozo yena. Ceoucmea nioCcKux u 08YZpAHHbIX Y2l08
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPaAHHO20 Yelda.

Bunbl MHOrOrpaHHuMkoB. Pazeepmku muococpannuka. Kpamuauwue nymu Ha
NOGEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBUiIbHbIE MHOTOTPAaHHUKH. /[[80UCMEEHHOCMb NPABUTILHBIX
MHO202PAHHUKOS.

[Tpuzma. Ilapamnenenunen. CpoiictBa mapamnenenumnena. IIpsMoyronbHbIi
napasuienenunes,. HakioHHbIE TPU3MBL.

ITupamuga. Buabl nupamua. DJaeMEHTHI NpaBWIbHON mupamuabl. [lupamuasl ¢
PAaBHOHAKIIOHEHHBIMH peOpaMu U rpaHsiIMU, UX OCHOBHBIE CBOWCTBA.

[Tnomaan NOBEpXHOCTEW MHOTOTPAHHUKOB.
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11 kaace
AJireOpa u HayaJIa aHAJIM3a
Dyukyuu u epaguxu
Oynkruu. O0acTh ompeneseHuss W MHOXKECTBO 3HaueHWid. ['paduk dyHKIMH.
[Toctpoenue rpadukoB GyHKIMHE, 3adaHHBIX pa3IUYHBIMU criocobamu. CBoOICTBa
(GyHKUIUNA: MOHOTOHHOCTb, YETHOCTb U HEYETHOCTb, MEPUOJUYHOCTH, OTPAHHMYEHHOCTD.
[IpomexxyTku BO3pacTaHuss U yObIBaHMs, HAMOOJIbIlIEE U HAUMEHbIIIEEC 3HAUYCHUS, TOUKU
sKCcTpeMyMa (JIOKAIBHOTO MakKCMMyMa M MHUHHMYMa). ['padudeckas wHTEpIpeTarus.
[Tpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B pealTbHBIX MPOIIeccaxX U SBJICHUSX.
[IpeoOpazoBanus rpaduKoB: MapauIeNbHbIN IEPEHOC, CUMMETPHS OTHOCUTEIHEHO
OCEl KOOpIWHAT W CUMMETPHUS OTHOCUTEIIBHO Hayajaa KOOpPJAWHAT, CHUMMETpPHS

OTHOCUTENIBHO NPSAMON Y = X, pacTsKEHUE U CKATUE BIOJb OCEW KOOPAMHAT.

BeprukanbHble W TOPU30HTAIbHBIE ACHUMNOTOTHI TpadukoB. ['paduku npoOHO-
JMHENHBIX QYHKIIUH.

Oo6parnas ¢yukuus. OO6nacTh omnpenesieHuss W 00J1aCThb 3HAYEHUW OOpaTHOMU
¢bynkuuu. ['padux oOpaTHOI QyHKIUY.

[ToHsTHEO HEMPEPHIBHOCTU (PYHKIIUH.

IIpoussoonas gyuxkyuu u ee npumenenue

[TonsitTue o TpPOU3BOAHOW (YHKIMH, (PUINYECKUA M TEOMETPUUYECKUN CMBICI
POU3BOJHON. YpaBHEHHME KacaTeabHOW K rpaduky QyHkiuu. [Ipou3BoIHBIE CyMMBI,
pa3HOCTH, TPOU3BEACHUS, 4YacTHOro. IIpoM3BOJHBIE OCHOBHBIX  3JIEMEHTAPHBIX
¢bynkuuid.lIlpuMeHeHre NpPOU3BOJHONM K UCCIENOBAHMIO (YHKIMH U MOCTPOCHHUIO
rpadukoB. IIpousBoaHbie 00paTHON GYHKIMM U KOMIIO3UIMU JaHHOW (PYHKIIUU C
JIMHEUHOM.

[TpumMepbl UCTIOJIB30BaHUS MPOU3BOAHON ISl HAXOKIECHUSI HAWTYYILIETO PEILICHHS B
NIPUKIIAIHBIX, B TOM YHUCJIE€ COLIMAIbHO-DKOHOMUYECKHUX, 3a1a4ax. Haxoxaenue ckopoctu
JUIsL Tpoliecca, 3aJaHHoro Qopmynod unu rpadgukomM. Bropas mnpousBoaHas u ee
(bu3UYeCcKuil CMBICT.

llepsoobpasnas u unmezpan

[TonsiTe 00 ompeneneHHOM WHTErpajie Kak IJIOMAaad KPUBOJIMHEHHONW TpPAIeIvH.
[TepBooOpaznas. ®opmyna Hetorona-JIeitOHuma.

[Tpumepbl puMeHEeHUs! HHTeTpaia B (PU3UKE U TEOMETPUH.

Ypasnenusa u nepasencmea

OcHOBHbBIE TIPUEMBI pEUICHHs] CUCTEM ypaBHEHHUM: IMOJICTAaHOBKA, alredpanveckoe
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CJIO’)KCHHUE, BBEJICHUE HOBBIX IEPEMEHHBIX. PaBHOCHIIBHOCTh YpPAaBHEHUMN, HEPABEHCTB,
cucreMm. PellleHre NMpOCTEUIIMX CUCTEM YPAaBHEHUW C ABYMS HEU3BECTHBIMU. PerieHue
CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM.

Hcnonb3oBaHne CBOWCTB W TrpaukoB (PyHKIMNA TpU pEUICHHUH YypaBHEHUH H
HepaBeHCTB. MeToa nHTepBasIoB. M300pakeHre Ha KOOPAMHATHOM MIIOCKOCTH MHOXKECTBA
pELIEHNI YPaBHEHUIN U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHne MaTEMAaTHYECKUX METOJIOB JJISI PEUICHUS COAEPKATEIbHBIX 3a7ad U3
pa3IMyHBIX 00JlaCTEel HAyKW W MpakTUKU. MHTeprperanus pesysibTaTa, YYeT peallbHbIX
OTpAHUYECHHM.

I'eomerpus

Tena BpaieHus: MWIMHIP, KOHYC, map u chepa. CeueHus NWIMHIPA, KOHYCa U
mapa. [1lapoBoii cerMeHT, IapoBoOi CJIOH, IIApOBOM CEKTOP (KOHYC).

VYceueHHas nupaMu/ia U yCEYEHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue cevenusl.

KacarenbHble mpsiMble M IJIOCKOCTU. BmnucaHHble #  omucaHHble CeEphI.
Kacarowuecs cpepol. Kombunayuu men epawerus.

Bekrtopel n koopauHatel. CymMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YUCIO. YTOJ
Mexky BeKTopamu. CKalsipHOE MPOU3BEICHHUE.

VYpaBHenue mnockoctr. opmyiia pacCTOSIHUS MEXAY TOUKaMU. Y paBHEHUE C(ephl.
Dopmyna paccmoanus om mouku 0o naockocmu. Cnocobvl 3a0aHus NpAMOU
VpagHeHUusMU.

Pewenue 3aoau u ooxazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MeEmMOOOM
KOOpOuHam. J1emMeHmbl 2eoMempuu Macc.

[Tonsitue oobema. OOBEMBI MHOTOIPaHHUKOB. OOBEMBI TEN BpAILlEHUS. AKCUOMbL
obvema. Bbvisoo Gopmynr 006vemMos npAMOY20IbHO20 napaienenunedd, HpuzmMbl U
nupamuovlt. Popmynvl 0151 HAX0HCOeHUss 0bvema mempa’opa. Teopemvl 06 OMHOWEHUSAX
00beMo8.

Ipunoowcenus unmezpana K 8bl4UCIeHUI0 00bEMOS U NOBEPXHOCIEl Mell 8PAUYEHUS.
Ilnowaov cghepuueckozo nosica. Obvem wapogoeo cnos. llpumenenue 006vemos npu
peuienuu 3a0ad.

[Tmomans chepsr.

Pazeepmra yurunopa u xonyca. Ilnomanb moBepXHOCTH NMUIUHAPA U KOHYCA.

KomMOunHanum MHOTOTPaHHUKOB U TEJI BpaIlleHUS.

ITonobue B mnpoctpancTtBe. OTHOIIEHHME OO0OBEMOB W IUIOMIAJCH MOBEPXHOCTEH

no00HBIX GUryp.
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Hsuoicenuss 8 nmpocmpancmee: NApaLIebHbill NEPEHOC, CUMMEMPUS OMHOCUMETbHO
NIOCKOCU, YEHMPATIbHASL CUMMEMPUS, NOBOPON OMHOCUMETbHO NPSIMOIL.
lIpeobpaszosanue nooobus, comomemus. Pewenue 3adau Ha narockocmu c

UCNOJIb3068AHUEM CMEPEOMEMPUUECKUX Memooos.

TemaTuveckoe MJIAHUPOBAHME MO AJIredpe U HAYAJIAM aHAJIN3A

10 xnace
C.M. Hukoabckuii 3 yaca B He/leJ110 (pacuIdpeHHbI YPOBEHB)
Ne Tema Koa-o Kou-Bo k/p
n/n 4acoB
1 [ToBTOpEeHME Kypca anreOpbl OCHOBHOM 4
IIKOJIBL.
2 JleficTBUTENbHBIE YKCIIA 7
3 PanmonanpHble ypaBHEHUS U HEPABEHCTBA 12 1
4 Kopens crenenu n 8 1
3) CrerneHp N0JI0KUTENBHOTO Yncia 9 1
6 Jlorapudmel 6 1
7 [TokazarenbHbIe U TOTapu(PMUUIECKHE YPABHEHUS U 9
HEpPaBEHCTBA
8 CHHYyC ¥ KOCHHYC yria 6 1
9 TaHTeHC ¥ KOTAaHTEeHC yTJia 5)
10 DOopMYIIbI CIOKEHHS 10 1
11 Tpuronomerpuyeckue GYHKIIMH YUCIOBOTO apryMeHTa 8
12 TpuronomeTpruyeckrue ypaBHEHUS] 1 HEPAaBEHCTBA 8 1
13 DIEMEHTBI TEOPUH BEPOSITHOCTEN 4
14 [ToBTOpeHMe 6 1
Htoro 102 8
TemaTnueckoe MIAaHUPOBaHMe 10 ajredpe U HAYAJIAM aHAJIN3a
11 kaacc
C.M. Hukoabckuii 3 yaca B He/leJ110 (pacuiupeHHbIH YPOBEHB)
Ne Tema Koa-zo KoJua-Bo k/p
n/n 4acoB
1 DYHKIMH U UX rpapuKu 6 1
2 [Tpenen pyHKINK U HENPEPHIBHOCTD 1
3 OO6patHble QyHKINN 3
4 ITpousBogHas 7 1
5 ITpuMmeHeHne npon3BOgHON 11 1
6 [TepBooOpa3Has 1 UHTETpaI 13 1
7 PaBHOCHIIBHOCTh ypaBHEHUI U HEPABEHCTB 2 1
8 YpaBHCHHUSI-CIICICTBHS 6
9 PaBHOCHIIBHOCTH YpaBHEHHI U HEPABEHCTB CHCTEMaM 11
10 PaBHOCWIJIBHOCTh YpaBHEHHMH Ha MHOXKECTBaX 8
11 PaBHOCHIIBHOCTh HEPABEHCTB HA MHOXKECTBAX 8 1
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12 MeTo mpoMeKyTKOB JIJIsSI YpaBHEHUW W HEPABEHCTB 4

13 CucreMbl ypaBHEHUH ¢ HECKOJBKMMH HEN3BECTHBIMU 7 1

14 HrtoroBoe moBTOpEHME 15 1
Hroro 102 8
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TemaTuueckoe miIaHupoBanue 1mo reomerpuu 10 kiacc
JI.C. ATaHacsid 24 B HeeJ110-68 4 3a roxg

Ne Tema Koa-so Koa-Bo k/p
n/n 4acoB
1 Hekotopsie cBeieHus U3 TIIaHUMETPUH 12
2 Benenue 3
3 [TapamiensHOCTh IPSIMBIX U TJIOCKOCTEH 16 2
4 [TepnieHIUKYISIPHOCTD MPSMBIX M IIOCKOCTEH 17 1
5 MHororpaHHUKH 14 1
6 IToBTOpEeHME 6 1
Utoro 68 5
TemaTnueckoe niianuposanue no reomerpun 11 kiaace
JI.C. ATanacsin 24 B HeJ1eJ110-68 4 3a roa
Ne Tema Koa-o KoJa-Bo k/p
n/n 4acoB
1 Hununaap, KOHyC U 1ap 16 1
2 OOBeMEBI TeT 17 1
3 BekTopsl B mpocTpaHCcTBE 6
4 MeTo KOOpAMHAT B IPOCTPAaHCTBE. JIBHyKEHUs 15 1
5 IToBTOpeHmne 14 1
Uroro 68 4
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Kanennapno rematudeckoe mianuposanue no Maremaruke 10 kiacce (anreopa u
Havaja a”Haam3a 10 kiaace

C.M. HukoJabckuii 34 B Hexesio, reomerpus JI.C. ATaHacsin 24 B He/leJ110)

paclIMpPEeHHbIN YPOBEHb

Ne Pa3znen (koJim4ecTBO 4acoOB) Kouun4yecTBo I[(z;\:_)a
n/n Tema ypoka 4acoB yueoHoii
HeJleJIH)

1 [ToBTOpEeHME Kypca anreOpbl OCHOBHOM 1

LIKOJIBI 1
2 [ToBTOpEeHME Kypca aareOpbl OCHOBHOM 1

TITKOJIBI

VYTIIbI ¥ OTPE3KH, CBSI3aHHBIC C OKPY>KHOCTHIO 1
4 [ToBTOpEeHME Kypca anreOpbl OCHOBHOM 1

IIKOJIBI 1
5 [ToBTOpEeHue Kypca anreOpbl OCHOBHOM 1

IIKOJIBI 1
6 VIJIbI B OTPE3KH, CBA3aHHBIE C OKPY/KHOCTBIO 1 2
7 IToHsTHE NEHCTBUTENILHOTO YKHCIIA 1 2
8 [ToHsiTHE NENCTBUTENBHOIO YKCIIa 1 2
9 VYTIIbI ¥ OTPE3KH, CBSI3aHHBIC C OKPY>KHOCTHIO 1 2
10 | Yrusl 1 oTpeskH, CBA3aHHBIE C OKPYKHOCTBIO 1 2
11- 9
12 Jmarnoctuueckas padora Nel 3,3
13 MHmuoskectBa uncen. CBoMCTBA NEHCTBUTENBHBIX YHCET 1 3
14 MHuoskectBa uncen. CBOMCTBA NEHCTBUTENBHBIX YHCET 1 3
15 | Pemenue TpeyronpHUKOB 1 3
16 [lepecranoBku 1 4
17 Pemenue TpeyroibHIUKOB 1 4
18 Pasmemienus 1 4
19 | Coueranus 1 4
20 | Pemenue TpeyroibHUKOB 1 4
21 PanyoHaIbHEIE BRIPAKEHUS] 1 5
22 | Pemenue TpeyrojbHUKOB 1 5
23 Teopembl Menenast u YeBsl. 1 S)
24 ®opmyssl 6nHOMa Hpl0TOHA, CyMMBI U pa3HOCTH CTETIEHEN 1 5
25 | Teopemsl Menenas u Uesbl. 1 5
26 PanmonanbHbIe ypaBHEHHUS 1 6
27 | Duaunc, runep6ona u napabona 1 6
28 PanmonanbHbIe ypaBHEHHUS 1 6
29 Dnuinc, rurepooiia u napadona 1 6
30 MeTo 1 MHTEpBAJIOB PENICHUS HEPABCHCTB 1 6
31 [TpenMet crepeomMeTpru. AKCHOMBI CTEPEOMETPHH 1 7
32 | MeToz HHTEpBAIOB pelIeHHs] HEPABEHCTB 1 7
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KoaunuecTtBO

Jara

Pa3nen (K0 1HYECTBO YACOB) (Ne
n/n Tema ypoka 4acoB yueGHoii
HeJleJIH)

33 HekoTophle CIIECTBUS U3 AaKCHOM 1 7
34 PanuoHaIbHEIE HEPABEHCTBA 1 7
35 PanyoHaIbHEIE HEPABEHCTBA 1 7
36 HekoTtopbie ciencTBus u3 akCuoM 1 8
37 | Hectporue HepaBeHCTBA 1 8
38 [lapasuienbHbIC IPSIMBIE B IPOCTPAHCTBE 1 8
39 Hectporue HepaBeHCTBa 1 8
40 [TapayienbHOCTh MPSIMOM ¥ TNIOCKOCTH 1 8
41 CuCTeMBI pallMOHAILHBIX HEPABEHCTB 1 9

KounTposbHas padora nmo ajredpe u Hayajgam
47 MaTeMaTH4eckoro anaian3a Nel «PannoHajabHble ypaBHEHHS 1

U HEPaBEHCTBa»

9

43 Pemenue 3anau o teme «llapauiensHOCTh IPSAMON U 1

TUIOCKOCTHY. 9
44 | Tlonstue Qpynxiuu u ee rpaduxa 9
45 Oynkuus y = x" 1 9
16 Pemenne 3amad no reme «llapamiensHOCTh IPSIMOi U 1

TJIOCKOCTH. 10
47 | TTonsiTe KOpHs CTENEeH! N 1 10
48 | CkpemmBaromyecs npsMbie 1 10
49 | KopHu 4eTHOli 1 HEeYeTHOI cTeneneit 1 10
50 VYTIIBI C COHANIPABICHHBIMU CTOPOHAMU. YTOJI MEXK]Y IPSIMBIMH. 1 10
ol Apudmernueckuii KOpeHb 1 11
50 Pemenue 3amaq mo teme «B3anMHOE pacnoioKeHHe IPSMBIX B 1

IIPOCTPAHCTBE. YTOJ MEXAY ABYMS IIPSIMBIMU)) 11
33 CBolicTBa KOpHEH CTENEHHU 71 1 11
94 | CpoiicTBa KOpHEli CTENEHH 1 1 11

KounrpoabsHas padora Nel mo reomerpum nmo reme
55 «AxkcuoMbl ctepeomerpun. [lapanienbHOCTh NPSAMBIX, 1

NPSIMOii ¥ IIOCKOCTHY 11
56 KonTtposabnasi padora Ne 2 mo anredpe u Havajam 1

MaTeMaTH4YeCKOoro anajm3a no reme «Kopens crenenu ny» 12
57 | INapanienbHble NIOCKOCTH 1 12
58 CreneHs ¢ palMoHaIbHBIM MTOKa3aTeeM 1 12
59 CBOJiCTBa CTETICHHU C pallMOHAIBLHBIM MTOKa3aTeIeM 1 12
60 CBo¥iCcTBa MapaJICIbHBIX TIOCKOCTEH 1 12
61 CBOJiCTBa CTETICHHU C pallMOHAILHBIM MTOKa3aTeIeM 1 13
62 IToHsATHE Ipeniena nociae10BaTeIbHOCTH 1 13
63 Terpasap 1 13
64 [Tapannenenunen 1 13
65 | Yucno e 1 13
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Jara

Ne Pa3nen (K0 1HYECTBO YACOB) KoanuecTBO (Ne
n/n Tema ypoka 4acoB yueGHoii
HeJIeJIH)
66 | 3amaun Ha noctpoenue ceuenmii 1 14
67 | Ionartue cTeneny ¢ UppaLMOHAILHBIM IOKA3aTENEM 1 14
68 Pemenue 3a1au o teme «IlapamienbHOCTh IPSIMBIX U 1
IIOCKOCTE. 14
69 | Mokasarensnas Gpynkuus 1 14
70 | [lokasaTenpHas GyHKIUSA 1 14
KonTposabHas pabora Ne 2 mo reoMeTpum 1o reme
71 «ITapaieabHoCTh MI0cKOCcTel. Terpasap u 1
napaJsuieJenumen. 15
KounrpoabsHnas padora Ne 3 mo ajnredpe u Havyajgam
72 MaTeMAaTHYeCKOro aHajn3a no teme «CteneHb 1
MOJI0KHTEJIbHOI0 YHCJIa» 15
73 | [onstue norapudma 1 15
74 3auer Ne 1 no Teme «Ilapa/uieIbHOCTH MJIOCKOCTEH. 1
Terpasap u napasnieenunen 15
/5 | Tlonsarue norapupma 1 15
76 | CBoiictBa orapudmos 1 16
77 | TlepnenuKy/aspHbIE MPSIMBIE B IPOCTPAHCTBE 1 16
78 | Cgoiictpa norapudmos 1 16
79 | Cgoiictpa norapudmos 1 16
80 Jlorapudmuueckas GyHKIus 1 16
81 [Tpu3HaK nepneHANKYISIPHOCTH MPSMOM M TNTIOCKOCTH 1 17
82 ITpocreiinme nokas3areabHble YypaBHEHHS 1 17
83 [Ipocreiimue norapudmuyeckue ypaBHEHUS 1 17
84 Teopema o0 npsiIMOM, EPIEHIUKYISIPHON K INIOCKOCTH. 1 17
85 Pemenue 3anau o teme «llepneHINKYISIPHOCTh TPSIMBIX U 1
TTOCKOCTEM 17
86 | IpocTeiimue nokasarenbHble HEPABEHCTBA 1 18
87 | Ipocteiimue nokasarensHble HEPABEHCTBA 1 18
88- 5
89 Jlnarnoctuueckas pabora Ne2 18,18
90 Pemenue 3anau o teme «llepneHIUKYyASPHOCTh TIPSIMBIX U 1
TIJIOCKOCTEI 18
91 | Mpocreitmue norapudmMuyeckie HepPaBeHCTBA 1 19
92 | Mpocreitmue norapudmMuyeckie HEPaBEeHCTBA 1 19
93 Paccrostnue ot Touku /10 mIockocTh. TeopeMa o Tpex 1
MEPIICHIUKYIISpax. 19
94 Yron Mmexay npsmMoi ¥ I0CKOCTHIO. 1 19
KourpoabHnas padora Ne 4 mo anredpe u Hauajaam
95 MaTeMaTH4eckoro anaausa mno reme «IlokasarenbHbie n 1
JorapugmMuyecKkue ypaBHeHHsl 1 HEPABEHCTBa» 19
96 Ilonstue yrna 20
97 Pemenune 3anay no Teme «Teopema o Tpex mepneHAUKYISIPax» 20
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Jara

Ne Pa3nen (K0 1HYECTBO YACOB) KoanuecTBO (Ne
n/n Tema ypoka 4acoB yueGHoii
HeJleJIH)

98 | Paguannas mMepa yria 1 20
99 | Onpenenenye cunyca ¥ KOCHHYca yria 1 20
100 | Onpenenenue cuRyca 1 KOCHHYCa yria 1 20
101 Perrenue 3amaq mo teme «Teopema o Tpex MepreHanKyIspax. 1

Yros Mexay IpsiMOil ¥ INIOCKOCTBIO 21
102 | Ocrosusie hopmymnsi st SINA u COS o 1 21
103 | OcuoBHbIe hopmybl as SINA u COS 1 21
104 Perrenue 3amaq mo teme «Teopema o Tpex MepreHanKyIspax. 1

Yros Mexay IpsiMOi ¥ INIOCKOCTBIO 21
105 Perrenue 3amaq mo teme «Teopema o Tpex MepreHaAnKyIspax. 1

Yroi Mexay IpsIMOM U INIOCKOCTBIO. 21
106 | Onpenenenue TaHrenca ¥ KOTAaHTeHCA YIia 1 22
107 | Onpenenenye Taurenca ¥ KOTAHTeHCA YIa 1 22
108 | OcuoBusie popmynst mslg u ClQar 1 29
109 | Isyrpanuslii yron 1 22
110 | Ocnosusie hopmynst pislga u CtQa 1 29
111 | pusHak nepneHAUKYISPHOCTH JABYX IIOCKOCTEH. 1 23

KourpoabHas padora Ne 5 mo anredpe u Havanam
112 | maTeMaTH4YecKOro aHaju3a no teMe « TpuroHomerpuveckune 1

(pyHKIMH yria» 23
113 | [IpsMoyronsHBIH Napaienenumnes 1 23
114 | Kocunyc pa3HOCTH M KOCHHYC CYMMBI JIBYX YIJIOB 1 23
115 | Kocunyc pa3sHOCTH M KOCHHYC CYMMBI JIBYX YIJIOB 1 23
116 | Pemenue 3a1a4 no Teme «IIpsAMOYTroJIbHBIN HapaieIenueD 1 24
117 | ®opMysl 1Sl IONONTHATENBHBIX YITIOB 1 24
118 | CuHyc cyMMBI M CHHYC Pa3HOCTH IBYX YIJIOB 1 24
119 KonTpoabHasi padora Ne 3 1o reoMmeTpuu no reme 1

«IlepneHAUKYJISAPHOCTh NPAMBIX U ILIOCKOCTEN» 24
120 | Cunyc cymMMBI M CHHYC Pa3HOCTH JIBYX YIJIOB 1 24
121 | Cymma ¥ pa3sHOCTh CHHYCOB H KOCHHYCOB 1 25
199 3ader Ne 2 no Teme «IleprneHANKYISAPHOCTH NPSIMBIX H 1

MJIOCKOCTeil» 25
123 | Cymma M pa3sHOCTh CHHYCOB H KOCHHYCOB 1 25
124 | dopmymsl 115 ABOHHBIX M TONOBHHHEIX YTIIOB 1 25
125 | [onsiTME MHOTOrpAaHHHKA 1 25
126 | IIpousBeneHue CHHYCOB U KOCHHYCOB 1 26
127 | pusma. [Tnomas MOBEPXHOCTH MPHU3MBI 1 26
128 | dopmyIbl IS TAHTEHCOB 1 26
129 | Oyskuus Y = sin x 1 26
130 | IMnomans NOBEPXHOCTH MPH3MBI 1 26
131 | Oyskmms Y = sin x 1 o7
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Jara

Ne Pa3nen (K0 1HYECTBO YACOB) KoanuecTBO (Ne
n/n Tema ypoka 4acoB yueGHoii
HeJleJIH)
132 | @ynkmus Y = COS X 1 97
133 | MMupamuga 1 27
134 | @ynukmus Y = COS X 1 27
135 | ®ynxuus Y = 1g X 1 27
136 | IIpaBunbHas nupamuga 1 28
137 | ®ynxuus Y =19 X 1 28
138 | ®yuxums Y = CtQ X 1 28
139 | Pemenue 3amau no Teme «[Tupamumgar. 1 28
140 KourpoabHnas padora Ne 6 mo anredpe u Hauajaam 1
MaTEeMATHYECKOr0 aHAJIN3a 1o TeMe «DopMyJIbl CII0KEHHsD 28
141 | Vceuyennas nupamuza. Ilnoma s HOBEpXHOCTH 1 29
142- 5
143 | JImarnoctuyeckas padbora Ne3 29,29
144 | Cummerpus B mpocTpaHCTBe. 1 29
145 | MIpocreiimue TPUrOHOMETPHUECKUE YPABHEHHUS 1 29
146 | IIpocreiimue TPUroHOMETPUUECKUE YPABHEHHS 1 30
147 | MMonsTHe NpaBMILHOTO MHOIOIPAHHUKA. 1 30
148 | VpapHeHus, cBOASAIIMECS K IPOCTEHIINM 3aMEHO HEU3BECTHOTO 1 30
149 | VpapHenus, cBoAsIIMECS K IPOCTEHIINM 3aMEHO HEU3BECTHOTO 1 30
150 | Pemenue 3amau no Teme «IIpaBuiIbHbIE MHOTOITPAHHUKI) 1 30
151 [TpumMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT JUTS 1
pelieHns ypaBHEHUN 31
152 [TpumMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (DOPMYIT JUTS 1
pelieHns ypaBHEHU N 31
153 | OgHopoHble ypaBHEHHs 1 31
154 | Pemenue 3a1a4 no Teme «IIpaBuiIbHBIE MHOTOTPAHHUKI 1 31
155 | Pemenue 3amau no Teme «IIpaBuiIbHbIE MHOTOTPAHHUKI) 1 31
KonTpoabHasi padora Ne4 mo reomeTrpuu 1o reme
156 1
«MHOrorpaHHHKN 32
KoutpoabHnas padora Ne 7 mo anredpe u Hauajaam
157 | matemaTuuyeckoro anajausza no reme «TpuroHomerpuueckue 1
YPABHCHHS U HEPABEHCTBA» 32
158 | MTonsTue BEPOSTHOCTH COOBITHS 1 32
159 3auer Ne 3 mo reme «MHuororpannuku. Iliomans 1
MOBEPXHOCTH MPU3MbI M TUPAMHUIBLY 32
160 | [onsTHE BEpPOATHOCTH COOBITUS 1 32
161 IToBTOpEeHNE. AKCHOMBI M UX CJICICTBHS 1 33
162 | CpoiicTBa BeposTHOCTEH COOBITHI 1 33
163 | CpoiicTBa BeposTHOCTEH COOBITHI 1 33
164 | MMosropenue. [apannenbHOCTh NPSAMBIX U IIOCKOCTEIA. 1 33
[ToBTOpenue. llepneHIUKYIAPHOCT IPSAMBIX U IIIOCKOCTEN.
165 1
MHOTOrpaHHHKH. 33
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Jara

Ne Paznen (KoJm4ecTBO 4aCOB) KoanuecTBO (Ne
n/n Tema ypoka 4acoB yueGHoii
HeJIeJIH)
166 [ToBTopenue. PannonanbHble ypaBHEHUS! 1 HEPAaBEHCTBA. 1
CreneHp NOJ0KHUTEIHHOTO YUCIIa 34
167 | Mtoropas KOHTpOILHAS paboTa 1 34
168 | Mroropas KoHTpoIbLHAS paboTa 1 34
169 | osropenue. CroiicTea norapudgmon 1 34
170 | Hopropenue. [TokasaTenbHble U NOrapuGMHUUIECKUE YPABHEHHUS 1 34
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JlemoBepcHsi N”TOrOBOH KOHTPOJILHOM PadoThI M0 ajiredpe U HAYAJIAM AHAJIU3A
3a 10 kJacc (paclIMpPeHHbIH YPOBEHb)

|7
. Haiftu xopenb ypasuenns :a)logos(4 —x)=-5 ; 6)24—4x=4; @) 3J
33zm140° 1 57

1107 16+/2 cos—cos—.

. HaiiTu 3Hadenue BeIpaxeHust a) ~ = 0) . 4 4)logs135 —
l0gs5,4 ;

2 ) 6 2+ Iog613

. Penmre ypaBHenue C0S2x + 2€0S%x — Sin2x = 0. YKaxuTe KOPHU, IIPUHAICHKAILHE

[3_71:-5_7[].
oTpe3ky 2 2
. Pemnts HepaBencTBo 10g7(21+x )< log(2x + 3)

SIIY — 31n2x

—

— LI-
i -

. Pemmts ypaBHenme  1c0sx — 1
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JdemMoBepcusi H”TOrOBOM KOHTPOJbLHOM padoThI 0 reomerpum 3a 10 kiace
(pacmMpeHHbBI YPOBEHD)

a Hano: a (ABC),
MD  BC,

D — cepeauna BC.
DZokazan
A

2. B mpsamoyronpHOM mapajienenuieae ATUHa AuaroHanu 4v21 cM, IIHHBL ero u3MEpeHuil OTHOCSTCS
Kak 1: 2 : 4. Haiftu nomazs MoHOM MOBEPXHOCTH Mapalljiefenune 1a.

3. B mpaBwibHOM 4eTHIPEXYTONIBHON MUpaMuJie CTOPOHA OCHOBaHUS paBHA 4 M, a BBICOTA paBHA 2 M.
Haiitn yronm nHakmona OOKOBOW TpaHM K IUIOCKOCTH OCHOBaHHS; IUIOMIAAb TIOJHOW ITOBEPXHOCTH
nmupaMubl.

4. OcuHoBanneM nupamuasl MABCD sBrisercs npsmoyronsHuK ~ ABCD co croporamu AB =5 cM
AD = 12 cm. bokoBoe pedbpo MA neprneHanKyIspHO K TUIOCKOCTH OCHOBAaHUS IUPaMUJIbI U paBHO 4
cM. Haiitu yron Hakmona pedpa MC k miockoctu ABCD. *0) IlocTpoiiTe ceueHne nupaMub
TUIOCKOCTBIO, TTApaJUIeTIFHOMN TITIOCKOCTH OCHOBAHHSA U IPOXOAAIIel yepe3 Touky F Ha pedpe MA, MF
: FA =1 : 3. Haiigure mtonia s ce4eHusl.
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KanennapHo rematudeckoe mianuposanue no Maremaruke 11 kiacce (anreopa u

Havajga agaania 11 kiace

C.M. HukoJabckuii 34 B Hexesio, reomerpus JI.C. ATanacsin 24 B He/leJ110)

paclIMpPEeHHbIN YPOBEHb

Ne Pa3nen (koJu4ecTBO 4acoB) KoanuectBo Aara .
(Ne yuyeOHoOM
n/n Tema ypoka 4acoB
He/1esn)
1 [ToBTOpenue kypca anreOpsl 1 Havyad aHanu3a 3a 10 ki 1 1
9 [ToBTOpenue kypca anreOpsl 1 Havya aHanu3a 3a 10 ki 1 1
3 [unuHap, MUIMHAPUYECKOE CEUCHHUE U CBOKCTBA 1 1
4 DneMeHTapHbIe QYHKIUU 1 1
5 Ob6nacTh onpeneneHus U 00JacTh 3HAYCHUS (PYHKIUU. 1 1
Orpann4eHHOCTh (PYHKIIHH.
6 ITomaibmoBEpXHOCTHIIMITUHIPA. 1 2
7 YeTHOCTh, HEYCTHOCTD, IIEPUOTUIHOCT (DYHKITHH. 1 2
8 BriricaHHbBIN ¥ ONTUCAHHBIN  [TUJIUHJIPHL. 1 2
9 [IpomexxyTku Bo3pacTaHusi, yObIBaHU S, 3HAKOIIOCTOSIHCTBA U 1 2
Hynu QYHKIUH.
10 Konyc, koHndeckoe ceueHne u ero CBOMCTBa. 1 2
11-
2 3,3
12 Jlnarnoctuueckas pabora Nel
13 IInomaaes MOBEPXHOCTH KOHYcCA. 1 3
14 WccnenoBanne pyHKIMIA U TOCTPOECHKE UX IpaUKOB 1 3
AJIEMEHTAPHBIMU METOHAMH.
15 OcHOBHBIE CTIOCOOBI TPe0Opa3oBaHms TPA(YUKOB. 1 3
16 VYceuennslil KoHyc. OnpeiesieHne U CBOMCTBA. 1 4
17 [TonsiTue npenena GyHkium. 1 4
18 Pemenue 3a71au Ha yCeUEHHBIN KOHYC 1 4
19 Pemenue 3a71a4 Ha ycedeHHBIN KOHYC 1 4
20 [Tonsitue obpaTHON QyHKIIUU 1 4
21 [Tonsitue o6paTHON QyHKIIUU 1 5
22 Cdepa u map. Cevyenus mapa. 1 5
23 YacTtu mapa: CerMeHT, CEKTOp, MOsIC 1 5
KoutpoubHasa padora Nel nmo anredpe u Hayaiaam
24 MaTeMaTH4YeCKOro aHaIn3a no treMe « DyHKIUN U UX 1 5
CBONCTBaY.
25 Teopema o kacaTesbHOI MIIOCKOCTH K cepe. 1 5
26 VYpasHueHue ceprl. BnucanHas u onmcanHas cepel. 1 6
27 1 6

[ToHsiTHE TPOU3BOJHOM.
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Jara

Ne Pa3nen (komuyecTBO 4acoB) KoanuectBo .
(Ne yueOHoOI
n/n Tema ypoka 4yacoB
He/Ie )
28 [ToHsiTHE TPON3BOIHOM. 1 6
29 [Tnomans chepsl. 1 6
30 [Ipoun3BoHasE CyMMBI U PA3HOCTH. 1 6
31 KomOunaumu ten Bpanienus. [lonroroska k 3auetHoi padore. 1 7
32 [Ipon3BoHas MPOU3BEIECHUS U YACTHOIO. 1 7
33 [Ipon3BoHast MPOU3BEECHUS U YACTHOIO. 1 7
34 3a4er Nel mo Teme «lnannap, Konyc, map» 1 7
35 KountpoJsbHnas padora Nel mo reomerpun 1no reme 1 7
«nanHap, KoHyc, map»
36 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHN 1 8
37 KonTtpoJsbHas padora Ne2 mo ajqredpe u Hayajiam 1 8
MaTeMaTH4ecKoro anaausa no reme «llpousBoanasm.
38 MakcuMyM ¥ MUHUMYM (YHKITHH. 1 8
39 MakcuMyM 1 MUHUMYM (YHKITHH. 1 8
40 O6beM. OCHOBHEBIE CBOWCTBA 00BEMA 1 8
41 YpaBHEHHE KacaTEIbHOM. 1 9
42 YpaBHEHHE KacaTeIbHOM. 1 9
43 [TpuOnm>xeHHbIE BBIYUCICHUS 1 9
44 Bospacranue u yobiBanue QyHKIHHA 1 9
45 BozpacTtanue 1 yObiBaHUE QYHKIIMH. 1 9
46 O06bemM NPSIMOYTOJILHOTO TTapaJlIeTIeUIIe . 1 10
47 DKCTpeMyM (DYHKITUU C €AMHCTBEHHON KPUTHYECKON TOUKOMH. 1 10
48 DKcTpeMyM (DYHKIIHUU C €IMHCTBEHHOW KPUTHYECKON TOUKOH. 1 10
49 3ajauy Ha MAKCUMYM 1 MUHUMYM. 1 10
50 3ajaund Ha MAKCUMYM 1 MUHUMYM. 1 10
o1 O06nem npsimoii mpu3mbl. Pemenne 3amay. 1 11
50 [Toctpoenue rpadukoB PyHKIMH ¢ MPUMEHEHUEM 1 11
MIPOU3BOJHOM.
53 [Toctpoenue rpadukoB GpyHKINH C MPUMEHEHUEM 1 11
MIPOU3BOIHOM.
KoutpoabHasa padoraNe3 mo ajqredpe u Hauajam
54 MaTeMaTH4ecKoro anaau3a no teme «llpumenenue 1 11
NPOU3BOIHON»
55 [Tonsatue nepBooOpa3HOi 1 11
56 O6beM rumHpa. Perenne 3ana4 1 12
57 1 12

[TonsTe nepBooOpazHoi
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Pa3nen (komuyecTBO 4acoB)

KoanuyecTBo

Jara

n/n Tema ypoka 4yacoB (e yseBrod
He/Ie )
58 [TonsTre nepBooOpazHoOn 1 12
39 [limomane KpUBOJIMHEWHOW TPaICIUK. 1 12
60 O0beM IpsIMOH IPU3MBI U IWJIMHPA 1 12
61 OnpeneneHHblil UHTerpal. 1 13
62 Brrunciienne 00beMOB T ¢ TOMOUIBIO ONPEACTICHHBIX 1 13
WHTETPaJIOB
63 ®dopmyna Herorona-JIeiiOHua. 1 13
64 O6beM HAKJIOHHON MPU3MBbI 1 13
65 O06bemM nupamMuibl. 1 13
66 ®opmyna Herorona-JleiOnuma. 1 14
67 O6beM KoHyca 1 14
68 ®opmyna Herotona-JleiiOnuna. 1 14
69 CBoliCcTBa ONPEJEICHHBIX UHTErPAJIOB. 1 14
70 Pemenue pa3nnuHbIX 3a/1a4 Ha HAX0XJI€HHE 00BEMOB Tel. 1 14
1 O6beM mapa. BeiBog popmynel. Pemenue 3anay. 1 15
79 [IpuMeHeHue onpeesIeHHbIX UHTETPAJIOB B TEOMETPUUECKUX U 1 15
(bU3NYECKNX 3a/1a4ax.
KourpoabHasa pabora Ne4 nmo anredpe u Havaaam
73 MaTeMaTH4ecKoro anaaunsa no reme «Ilepsoodpasnas u 1 15
HHTErpajn»
74 OOBeM 1IapOBOTO CETMEHTA. 1 15
75 O6beM 1apoBOTo CJI0s U MIAPOBOTO CEKTOPA. 1 15
76 PaBHOCHIIbHBIE TpeoOpa3oBaHUs YpaBHEHHH. 1 16
7 PaBHOCHIIbHBIE TpeoOpa3oBaHUs YpaBHEHHH. 1 16
78 ITnomane cheprl u ee yacreid. Pemenue 3amay. 1 16
79 Pemenre koMOMHMPOBAHHBIX 3a/1a4 HA 00bEMBI. 1 16
80 Pemenue 3anau. [loaroroBka k 3a4eTHOI paboTe MO TEME « 1 16
OO6BbeMbI»
81 3ader Ne2 no teme «O0beMBbI TED 1 17
82 [loHsiTHE ypaBHEHUS-CIEICTBHUS. 1 17
83 BosBenenue ypaBHEHHS B UETHYIO CTEIEHb. 1 17
KounrpoabHas padora Ne2 mo reomeTpum mno reme
84 1 17
«O0BbeMbI TEI»
85 Bo3BeneHne ypaBHEHUS B YETHYIO CTETIEHb. 1 17
86-
87 Jlnarnoctuueckas pabora Ne2 2 18,18
88 1 18

ITonsitust BekTOpa. PaBEHCTBO BEKTOPOB
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Pa3nen (komuyecTBO 4acoB)

KoanuyecTBo

Jara

n/n Tema ypoka 4yacoB (e yseBrod
HeJieIIH)

89 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha 1 18
YHUCJIO0

90 IToreHnpoBanue jorapu(MUYECKUX ypaBHEHHH 1 18

91 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha 1 19
YUCIIO.

92 Jlpyrue npeodpa3oBaHusi, MPUBOIAIINE K yPABHEHUIO- 1 19
CJIEJCTBHUIO.

93 [IpumeHeHne HECKOIBKUX MTPe00pa30BaHN, IPUBOASILUX K 1 19
YPaBHEHHIO-CIIEACTBHIO.

94 Kommnanapssie BekTopa. [IpaBuio napamienenunena 1 19

95 OcCHOBHBbIE NIOHATHUS 1 19

96 Pa3nio)xeHne BEeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOpam 1 20

97 Pemrenne ypaBHEHUI ¢ HOMOIIBIO CUCTEM. 1 20

98 Pemenne ypaBHEHHH ¢ IOMOIIBIO CUCTEM. 1 20

99 3auer Ne3 nmo treme «BekTOpbI B IPOCTPAHCTBE) 1 20

100 | pewenne YpaBHEHUH C MOMOUIbIO CUCTEM (TIPOJIOJIKEHHUE) 1 20

101 | pemenne YpaBHEHUH C IOMOIIBIO CUCTEM (ITPOJIOJIKEHHE) 1 21

102 Koopaunats! Touku u Bekropa. [IpsMoyronpHas cucrema 1 21
KOOPJIMHAT B IPOCTPAHCTBE.

103 | Vpasuenne Buma f(ax(X)) = f(B(X)) 1 21

104 | Vpasuenne Buna f(c(Xx)) = f(B(X)) 1 21

105 Koopaunats! Bekropa. Pemenne 3agau 1 21

106 | pewenne HEPABEHCTB C ITOMOILBK CUCTEM 1 22

107 | Pemenne HEPABEHCTB C MOMOIIBK CUCTEM 1 22

108 CBs13p MEXly KOOpIMHATAMH BEKTOPOB M KOOpIAMHATAMU 1 29
TOYEK.

109 IIpocreiimme 3agaun B KoopauHatax. [[pumeHeHrne Teopuu B 1 29
3a/1a4ax

110 | Hepasenctsa Buna f(a(x))> f(B(X)) 1 22

111 | Hepasenctsa Buma f(a(x)) > f(B(X)) 1 23

112 CkanisipHO€ IPOU3BEIEHUE BEKTOPOB. YTOJ MEXY BEKTOpaMU 1 23
B IIPOCTPAHCTBE.

113 | OcHoBHBIC MOHSTHSL. 1 23

114 | Bospenenne YPaBHEHUH B YETHYIO CTEIICHb. 1 23

115 | Boruncnenue yIi1a MEXAY IPSIMBIMU M INIOCKOCTSIMH. 1 23

116 | Boseenenne YPaBHEHUH B YETHYIO CTENEHb. 1 24
[TorennupoBanue u JorapupMupoBaHue ypaBHEHUH (Ha

117 1 24
MHOECTBAX )

118 1 24

YMHOKeHHEe ypaBHEHHS Ha (PYHKIHUIO.
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Pa3nen (komuyecTBO 4acoB)

KoanuyecTBo

Jara

Ne yueOHoit
n/n Tema ypoka 4yacoB ey
He/Ie )
119 Pemenue 3a1a4y Ha IpUMEHEHHUE CKAJIIPHOIO ITPOU3BEICHUS 1 24
BEKTOPOB.
120 Hpyrue npeobpa3oBaHus ypaBHEHUN 1 24
121 [IpMeHeHne HeCKOIBKUX MPeo0pa30BaHUM. 1 25
122 JIBrokenue. LleHTpasbHas CHMMETPHS B IPOCTPAHCTBE. 1 25
KonTpoabHast padoraNeS mo ajredpe u Hayajgam
123 | maTtemaTn4eckoro anajam3a no reMe «PaBHOCHJILHOCTD 1 25
YPABHEHHUI1 1 HEPABEHCTB»
124 | OcuoBHble NOHSTHSL. 1 25
125 OceBas cCUMMETpHS B IPOCTPAHCTBE. 3epKaibHasi CUMMETPHS B 1 o5
npoctpancTie. [lapatenbHblii IepeHoC B MPOCTPAHCTBE.
126 | Bossenenue HEPaBEHCTB B UETHYIO CTEIEHb. 1 26
127 | Boseenenne HEPABEHCTB B YETHYIO CTEIECHb. 1 26
128 BexTopHbIll METO/ penieHus 3a/1a4 11l BEKTOPOB. 1 26
129 [ToTenuupoBanue u norapuMUpoBaHUE HEPABEHCTB (Ha 1 2%
MHOXECTBAX )
130 | ymuoxenue HEpaBEHCTBA Ha (PYHKITHIO 1 26
131 Jlpyrue npeobpazoBaHusi HEPABEHCTB. 1 27
132 [IpuMeHeHne BEKTOPHOr0 METO/A /11 MHOTOTPAaHHUKOB 1 27
133 [IpMeHeHne HEeCKOJIbKMX MpeoOpa3oBaHu. 1 27
134 Hectporue HepaBeHcTBA. 1 27
135 [IpuMeHeHne BEKTOPHOTO METO/AA JIJIsl HAXOKAEHUS YTII0B 1 7
MEX1y IPSIMBIMHU U IJIOCKOCTSMHU.
136-
28,28
137 | Hmarnoctuueckas pabora Ne3
138 YpaBHEHHsI C MOIYJISIMH. 1 28
139 HepasenctBa ¢ MonysisiMu 1 28
140 Bunapl nBuxennii B pemiennu 3aaad. [loaroroska k 1 8
KOHTPOJILHOH padoTe.
141 | Merog UHTEPBAJIOB JUIsl HENPEPHIBHBIX (DYHKITHIA. 1 29
142 | 3a4ér Ned no Teme «Metox KOOP/JAUHAT B NPOCTPAHCTBE» 1 29
KonTtpoabHasi paGoraNe6 mo anredpe u Hayajam
143 | maTtemaTnyeckoro anaiamn3a o reme «MeToa MPOMEKYTKOB 1 29
JJisl YPABHEHHUI 1 HEPABEHCTB)
144 | PapHocHIBHOCTE CHCTEM. 1 29
145 | PapHocHIBHOCTE CHCTEM. 1 29
146 KourpoJubHas padora Ne3 mo reomerpun 1no reme «Metoa 1 30
KOOP/JAMHAT B NPOCTPAHCTBE»
147 1 30

CucreMa-cieICTBHE.
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Pa3nen (komuyecTBO 4acoB)

KoanuyecTBo

Jara

n/n Tema ypoka 4yacoB (szlle::)()ﬁ
148 CucreMa-cieICTBHE. 1 30
149 IToBropenune. MHOrorpaHHUKH 1 30
150 MeTton 3aMeHBI HEU3BECTHBIX 1 30
151 Meton 3aMeHBI HEU3BECTHBIX 1 31
152 [loBTOpenne. MHOrOrpaHHUKH 1 31
153 [ToBTopenue. [1nomaam noBepxHocTen 1 31

KountpoabHas padora Ne7 mo ajqredpe u Hauajam
154 | maTemaTnueckoro anajusa no reme «CucreMsbl 1 31

YPaBHEHUII»
155 ITosTropenue. [Liomanm noBepXHOCTEN 1 31
156 ITosTopenue. [Lomanam noBepxXHOCTEM 1 32
157 IToBTOpenue. Penenre KOMOMHUPOBAHHBIX 3a7au. . 1 32
158 [ToBropenue. Ceuenus 1 32
159 IloBTopenue. [lokazarenbHble ypaBHEHUSI. 1 32
160 IToBropenue. Iloka3zarenbHble HEpaBEHCTBA 1 32
161 [ToBTopenue. CeueHnus 1 33
162 | Yroropas KOHTPOJIbHAas padoTa 1 33
163 | Hrorosas KOHTPOJIbHasA padoTa 1 33
164 [ToBTOpenune. O0beMbI 1 33
165 IToBropenue. Jlorapudmuyueckre ypaBHEHHs 1 HEpaBEeHCTBA 1 33
166 E;a;};};ecii; Tpuronomerpuyeckue ypaBHeHUs U 1 34
167 IToeropenue. [IpuMeHeHne NpoU3BOIHON 1 34
168 [ToBTOopenue. O6bEMBI 1 34
169 [ToBTOpenune. O0beMbI 1 34
170 1 34

IToBTOpenue. [lepBoobpa3Hasi U HHTErpa
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JlemoBepcusi H”TOTOBOM KOHTPOJILHOM PadoThI MO ajiredpe M HavYajaMm anajau3sa 3a 11
KJ1ace (pacliMpeHHbIi YPOBEHD)

Hucmpykyus no évinonnenuio padoomaut

Ha svinonnenue pabomol no mamemamuxe omeooumcs 40-45 munym (1 ypox).

Paboma cocmoum uz 10 3a0anuii. Ilpu évinoinenuu 3a0anuti Hado yYKA3vl8aAmMb
MOJILKO 0OmMeEemuvl, KOmopbwle 3anucbl8aiomces 8 8uoe YUCid Uil HoCi1e008amenbHoOCmu
yugp, npu d3mom eOUHUYbL UBMEPEHUS YKA3bIBAMb HE HYHCHO.

Ecnu 6vina donywena owubka npu 6bloope omeema uiu 3aNUCaH HeBepHblll omeem,
Mo HAOO 3a4epKHymMb OWUOOYHBIL omeem U 3anucams eepuvili omeem. llpu smom éce
HeobXxo0umble B8blUUCIEHUS U NPeodPA308aHUsi NPOBOOSIMCA 8 YepHosuKke. YepHosuKku He
NPOBEPAIOMCS.

Ipasunvuvii omeem 3aoanuii (1-9) oyenusaemcs é 1 b6ann, 3aoanue 10 6 2 banna.
bannwi, nonyuennvie 6amu 3a 6ce vinonnenHvle 3a0anus, cymmupyromes. [locmapatimecs
BbINOJHUMb KAK MOJICHO OOlbUle 3a0aHULL U HAOPpAMb KAK MONCHO OOnble DALN08.

Kenaem ycnexa!

. 1 3
Hainure 3HaueHue BbIpaKECHUS (E -2 Z) - 26

OTBerT:

MaFaBI/IH 3aKymnaeT [BETOYHBIC TOPIIKHU MO ONTOBOM 1ieHe 90 pyOiieit 3a ITYyKy U Mpoja-
eT ¢ HaueHkoi 20%. Kakoe HanOosbliee 4uClIO TAKMX FOPIIKOB MOKHO KYNHUTh B 3TOM
marasune Ha 1100 py6nei?

OrtBerT:

Haiinute 3Hauenue Boipaxkenus: (8 - 102)% - (3-1072)
Ortgert:

T06H MepEeBECTH 3HaUCHHE TemiepaTypsl 1o mkane [enbcus (t°C) B mkamy
dapenreiita (1°F), nonaszyrorcs popmynoit F = 1,8C + 32, rne C— rpaaycsl Llenbcus,
F— rpanycel @apenreiita. Kakas Temmneparypa mno mkaine GapeHreita COOTBETCTBYET
(67°) mo mkane lenbcus?

Ortser:
Beruncnute: 4 - cos2a, ecnmu sina = —0,3

OTBeT:

B JIOME, B KOTOpOM MBET Uropp, onuH mnoabe3n. Ha kaxaom 3Taxe mo BOCEMb
kBapTup. Mrops xuB€T B kBaptupe 69. Ha kxakom staxe xuBeT Uropn?
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OTtBeT:

Pemmnre ypaBuenue: log;(—2 — x) = 2

OTtBerT:

Igtﬂa PUCYHKE KUPHBIMU TOYKaMH MTOKa3aHa I[eHa 30J10Ta HA MOMEHT 3aKPBITUSI OUPKEBBIX TOPTOB BO
Bce paboune quu ¢ 5 o 28 maprta 1996 romga. Ilo ropuzoHTaIM yKa3pIBAIOTCS YKCiIa MeCAIla, 0 BEPTUKa-
JM — 1IeHa yHIUU 3070Ta B noyapax CLIA. Jlns HarasgHOCTH )KUPHBIE TOYKU HA PUCYHKE COSTUHEHBI
nuHuer. OnpenenuTe Mo pUCyHKY pa3HOCTh MEX/Ty HauOOJIbIIeH M HAMMEHBIIEH IICHOHN 30JI0Ta Ha MO-
MEHT 3aKpBITHUSI TOPTOB B YKa3aHHBIN niepuo/ (B posutapax CIIIA 3a yHuumo).

S &6 F B 11 13 13 14 15 18 19 20 21 22 25 26 27 28

OTBeT:

Ha pucyHke n300paxén rpaduk ¢pynkimu Yy=f(X) n kacarenpHas K HeMy B Touke ¢ a0c-

uccoi Xo. Halinure 3Hauenne nponssoanoit Gynkuu f(X) B Touke Xo.
Yy

OTBeT:

[10}2) Petmre ypasuennev2 cos?x = sin (g + x)

VAL
0) YKaXXuTe KOPHU 3TOr0 YPABHEHUS, IPUHAJIEKAIIUE OTPE3KY [— - —27‘[]
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JleMoBepcHsi H”TOrOBOM KOHTPOJILHOM PadoThI 0 reomerpum 3a 11 kiacc
(pacIMpeHHbI YPOBEHbD)

B npaBunbHO# TpeyronabHoi nmupamuae SABC ¢ BepmnHON S OUCCEKTPUCH

tpeyronsHuka ABCrepecekatorcs B Touke O. [Tnomans tpeyronsanka ABC paBHa 2; 06beM nmupamuisi
paBeH 6. Haitinure niuny orpeska OS.

B npaBunbHO# TpeyronpHoi nmupamuae SABC touka M — cepenuna pedpa AB, S — Bepmmna. M3BecTHO,
yto BC = 3, a myiomaas 60KOBOM MOBEPXHOCTH MUpaMuibl paBHa 45. Haitnute nimuny otpeska SM.
O65BeM MepBoro MUIMHApPA paBeH 12 M°. Y BTOpPOro MUIMHAPA BHICOTA B TPU pasa GoMbIIIe, a paanyc
OCHOBaHUS — B JIBa paza MEHbIIIE, YeM y nepBoro. Haiinure o0bem Broporo mumuHaapa. OTBET gaiTe B
KyOMUYeCKUX MeTpax.

Bopa B cocye mumuHapruieckoi popmbl Haxoautces Ha ypoBae h=40 cm. Ha kakoM ypoBHE OKaKeTCs
BOJIa, €CIIU €€ MEePeUTh B IPYTroi IIMIMHIPUYECKUN COCY/l, Y KOTOPOTO pauyc OCHOBAaHUS BJIBOE
OoJibiie, ueM y nepBoro? OTBET AaiiTe B CaHTUMETpax.

Bricora koHyca paBHa 4, a tuameTp ocHoBaHUsI — 6. Halinure oOpasyrornyro KoHyca.

[Tnomanpe mMoyHOM MOBEPXHOCTH KOHYca paBHa 12. [TapanenbHo 0OCHOBaHUIO KOHYCA POBEACHO
CeueHwue, JesIee BRICOTY morosiaM. Haiiaure miomaab moJHON OBEPXHOCTH OTCEYEHHOTO KOHYCA.
Janb! nBa mapa. /J[uamerp nepsoro mapa B 8 pa3 0oiblie Auamerpa BTOporo. Bo ckoibpko pa3 miomnaas
MOBEPXHOCTH TIEPBOTO MIapa OOJBIIE MJIOUIAIU TIOBEPXHOCTH BTOPOT0?

Haiinute nnomaaps 00K0BON NOBEPXHOCTU IPABUIBHOM TPEYTOJIbHON MTPU3MBI, BIUCAHHOW B IUJIMHD,
paanyc OCHOBaHHS KOTOPOTO PaBEH , a BBICOTA paBHA 2.

JIBa pebpa mpsIMOYTOJIbHOTO MapajuieNenue/1a, BRIXOAAIIUE U3 OJHOM BEPIIUHBI, paBHbI 3 1 4. [Inomaab
MOBEPXHOCTHU ITOTO Napasuienenunena papua 94. Haitnure tpetbe peOpo, BHIXOASIIEE U3 TOU Ke
BEPILUHBI.

10. Haiinmute yron ABD1 npsimoyronpHOTO Mapajuienenumena, ais koroporo AB=5, AD=4, AA; =3. Jlaiite

OTBET B I'pajycax.

11. /Ipa peOpa mpsMOYTOIBHOTO Mapajuiesienuieia paBHel 8 U 2, a 00bEM mapajuienenunena paseH 144.

Haﬁ,[[PITe Iomazab IMMOBCPXHOCTHU 3TOI'O IApaJUICIICIIUIIC A
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Ipuio:xxkenue
IIpuMepHBbIe HOPMbI OLCHKH 3HAHUN M YMEHUI 10 MaTeMaTHKe

IIpu oyenke ycmHuIX 0meemos u NUCbMEHHbIX KOHMPObHbIX pabom y4UTelb B IEPBYIO O4Yepeb
YUUTBIBAET UMEIOIIUECS Y ydalerocs pakTUUeCKUue 3HaHUS U YMEHUS, UX MOJIHOTY, IPOYHOCTh, YMEHHE
IIPUMEHATHh HAa IPAKTUKE B PA3jIUYHBIX CUTyalUsaX. Pe3ynbTaT OLICHKM 3aBUCHUT TAKXKE OT HAJIWYUA U
XapakTepa MOrpeHoCTel, JOMYIIEHHBIX IPHU YCTHOM OTBETE MJIM MMCbMEHHON KOHTPOJIBHON padoTe.

Cpenu norpemHocTeil BbIACSAIOTCS OwUbOKU, He0o4emsl 1 MenKue no2peuHoCmu.

[TorpemHocTh cunTaETCs OWUOKOLU, ECITM OHA CBUAETENBCTBYET O TOM, YTO YYEHHMK HE OBJaJell
OCHOBHBIMM 3HAHUSMM, YMEHUSAMH U UX IPUMEHEHUEM.

K meoouemam OTHOCATCS TOTPEIIHOCTH, CBHUJAETEILCTBYIOUIME O HEIOCTATOYHO MOJHOM WIIH
HEI0CTaTOYHO INPOYHOM YCBOCHHUM OCHOBHBIX 3HAaHMH M yMEHMHl WM 00 OTCYTCTBMM 3HAHWH, He
CUMTAIOLIUXCSI B COOTBETCTBUM C NPOrpaMMol OCHOBHbIMM. K HejmoueTam OTHOCATCS NOTPELIHOCTH,
OOBSCHSIOIIUECS PACCEIHHOCTBIO MJIM HEIOCMOTPOM, HO KOTOpbIE HE MPUBEIM K MCKaKEHHIO CMBbICIA
NOJYYCHHOTO YYEHHKOM 3aJlaHdsl WM Ccroco0a ero BBINOJHEHWs. | 'paMMaThueckas ommoka,
JIONYILICHHAs B HAIMCaHUM H3BECTHOIO Y4YalleMyCsi MaTeMaTH4YeCKOro TEpMHMHA, HEOpeXHas 3aIlucCh,
HEOpEe)KHOE BBIIOJHEHHE YepPTeXka CUMTAIOTCS HEJOUETOM.

K menkum nocpewnocmsam OTHOCATCA IIOIPEIIHOCTH B YCTHOM M INHMCBMEHHOM peEdYH, HE
MCKQKAIOIIME CMBICIIA OTBETA WM PELICHMS, CIy4aliHbIE OIIUCKH U T. II.

K owubram, nHanpumep, OTHOCATCS:

e -HENpaBWIbHBIN BBIOOD MOPsAKA BBIIOIHEHUS JAEHCTBUN B BBIPAKEHHH;

® -[IPONyCK HyJs1 B YacCTHOM IIpU JCIICHMM HATYPAJIBHBIX YHCEN WU
JECATUYHBIX IPOOEH;

e -HENpaBWIbHBIM BBHIOOpD 3HaKa B pe3yJbTaTe€ BBHINOJHEHHUS JIEHCTBUN Hal
MOJIOKUTEIBHBIMU U OTPUIATEIbHBIMUA YHCIIAMH; @ TaK )K€ MPH PAaCKPBITUU CKOOOK U
IIpU NIEPEHOCE CIaraeMbIX U3 OJAHOU YaCTH YPaBHEHUS B APYIYIO;

® - HENpPaBUJIbHBIN BHIOOP JEHCTBUI NpU pPELICHUH TEKCTOBBIX 33/]a4;

e -HENPAaBWIBHOE M3MEpPEHUE WIH IIOCTPOCHUE yria C IOMOILIBIO
TPaHCIOPTHUPA, CBSI3aHHOE C OTCYTCTBHEM YMEHUS BBIOMPATh HY)KHYIO IIKaJY;

e -HENPAaBWIBHOE IPOBEIACHUE MEPHEHIUKYNISApAa K IPSAMOH WU BBICOT B
TYIOYT'OJIBHOM TPEYTOJIbHUKE;

e -YMHOXXCHHE IIOKa3aTeJed IPU YMHOXXEHUU CTENEHEW C OJMHAKOBBIMU
OCHOBAHUSIMU;

e -“cokpareHue’”’ IpoOH Ha CIaraeMoe;

® -3aMEHa YacTHOTO JECATUYHBIX JpoOEd YacTHBIM LENbIX YHCENl B TOM
cllyyae, KOTjJa B JIeJITelIe TOCIIe 3ansTON MeHblIe HUu(p, 4eM B I€TUMOM;

® -COXpaHEHME 3HaKa HEPaBEHCTBA MPH JEJICHUH 00EUX €ro YyacTeil Ha OAHO U
TOXE OTPULIATEIBHOE YUCIIO;

® -HCBCPHOC HAXOXACHUEC 3HAYCHUIA q)yHKHI/II/I 10 3HAUYCHUIO apryMCHTa U €€

rpaduKy;
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e -1OTepsl KOpHEH MpHU pelIeHUH TPUTOHOMETPUUYECKUX YPAaBHEHUH, a TaK ke

ypaBHEHUH BUAa |ax| -

uax" =6:

¢ -HEMOHMMAaHHE CMBIC/IAa DPEUICHUS CHCTEMbI JABYX YpPaBHEHHH C ABYMS
NepeMEHHBIMH KaK Iapbl YUCE;

e -HE3HAHUE OIpENeNCHHBIX HporpaMmoil Qopmyn (dopmyssl KopHei
KBaJ[paTHOTO ypaBHEHUs, (JOPMyYI MPOU3BOJHOIN YacTHOTO M MPOW3BEACHUs, GopMyi
NPUBE/ICHHS, OCHOBHBIX TPUTOHOMETPUYECKUX TOKAECTB U JIp.);

e -mpuoOpeTeHrne IMOCTOPOHHUX KOPHEH MpH peleHHH HPPALHOHAIbHBIX,
MOKa3aTeNbHBIX U JOTapu()MHUUCCKUX YPaBHEHUII;

® -[IOTPEIIHOCTH B HAXOX/ICHUN KOOPAMHAT BEKTOPA;

® -MOTPEIIHOCTh B PA3JOXKEHUM BEKTOpPA IO TPEM HEKOJUIMHEAPHBIM
BEKTOpaM, OTIIOKEHHBIM OT Pa3HBIX TOUCK;

e -HEeyMeHHE CPOPMYIHUPOBATH MPEATIOKEHHUE, 0OpAaTHOE TAHHOH Teopeme;

® -CCBUIKA NIPU JIOKAa3aTeJIbCTBE WJIM OOOCHOBAaHMHU PEIICHUS Ha OOpaTHOE
YTBEp)KJIEHHE, BMECTO MPSIMOTO;

® - UCMOJIb30BaHUE BMeCTO K03 duirenTa nogoous oOpaTHOro eMy 4mcia.

[Tpumepsr Hedouemos:
o -HeNpaBWJIbHAsL CCBUIKA HAa COYETATEIbHBIH U pacIpeleUTeIbHbIH 3aKOHBI
IIPY BBIYUCIICHHSAX;
o -HENpPaBWJIBHOE HCIIOJIb30BaHHE B OT/ACNBHBIX CIy4asX HaWMEHOBAaHUH,
HanpuMep, 0003HaUCHNE SJMHUI] JUIMHBI TS €IMHULL TIOMIAAN U 00beMa;
o -COXpaHEHHWE B OKOHYATEJIbHOM pE3ylbTaTe MpHU BBIYUCICHUSX WIIH

peoOpa3oBaHUAX BbIPAXKEHUH HEMTPABUIBLHOM IpOOH WIIM COKpATUMOI Ipoou;

. -IIpUBEJICHUE aNTeOpandyeckux ApoOeil He K Hanbosee MpoCTOMY OOIIeMy
3HAMEHATENO;
L -cnyqaﬁHHe MOrp€IIHOCTU B BBIYUCIICHHUAX IMPU PCIICHUH I'€COMCTPUUCCKHUX

3aJ]a4 ¥ BBIIIOJHEHUH TOXKJIECTBEHHBIX MPEOOpa30BaHUM.
I'panuya medxcoy owubkamu u Heooyemamu SIBISETCS B HEKOTOPOW CTENEHU yciIoBHOW. B onHO
BpeMsl TP OJHUX OOCTOSITENBCTBAX JOMYIIEHHAs] YYAIIMMUCS TOTPEITHOCTh MOXKET PacCcMaTpUBAThCS
KaK OIMOKa, B APYroe BpeMs U MPH IPYTUX 00CTOATEIHCTBAX OHA MOYKET PaCCMaTPUBATHCS KaK HEJOYET.
Kaswcooe 3a0anue 1yisi yCTHOTO Ompoca WM NMHUCBMEHHOM KOHTPOJIBHOW paboThI MpeNCTaBIseT
TEOPETUYECKU BOTIPOC WIIH 33/1a4y.
OTBeT Ha BONMPOC CUUTACTCS OE3YMPEUHBIM, €CIIN €r0 COJEpKaHNE TOYHO COOTBETCTBYET
BOIIPOCY, BKIIIOYAET BCE HEOOXOJMMBIE TEOPETHYECKHE CBEIEHHS, OOOCHOBAHHBIC 3aKIIIOYCHUS W
HOSCHSIOINE IPUMEPBI, a €T0 U3JI0KEHNE U 0(OPMIICHHE OTIMYAIOTCS KPaTKOCTBIO U aKKYPaTHOCTBIO.
Pemenue 3agaun cuntaercst 0e3ynpedHbIM, €CITU TMOJTY4YeH BEPHBIM OTBET MPH MPaBUIBHOM
XO0Jle peUIeHUs, BBIOpaH COOTBETCTBYIONIMH 3aJadye CIOCO0 pEUICHHs, TMPABWIBHO BBITIOJHEHEI
HEoOXOMMBbIE BBIYMCICHHS U TPe00pa3oBaHNs, MOCIEI0BATEIBHO U aKKypaTHO O()OPMIICHO pEIIeHNE.
Oyenka omeema yuaujeeocsi Ipd YCTHOM OIPOCE U OIIEHKAa MMCbMEHHON KOHTPOJBHOU paboThI

IMPOBOAUTCH 11O MATUOAIBHON CUCTEME.
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Kak 3a ycTHBIi OTBEeT, Tak M 3a MUCHMEHHYIO KOHTPOJBHYIO pPabOTy MOMKET OBITh

BBICTaBJICHA OJIHA U3 OTMETOK:5,4,3,2.
Oyenka ycmHvix 0meemos.
a)Omeem oyenugaemcsa ommemxou “5”, eciy yyamuncs:

1) TOTHOCTBIO PaCKpbUT COJIEpKaHWE Marepuansa B 00beMe, MNPEeayCMOTPEHHOM
IPOrpaMMoON B Y4eOHHKOM;

2) UBIOXWJI MaTepuall TPAaMOTHBIM SI3BIKOM, TOYHO MCIOJIb3yS MAaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY, B ONPEJIEICHHOM JIOTUYECKON MOCIIEeI0BATEIbHOCTH;

3) mpaBUJILHO BBIMIOJHUI PUCYHKH, YEPTEKH, Tpa(hUKH, COMMYTCTBYIONINE OTBETY;

4) mokazajq yMEHHE WILIIOCTPUPOBATh TCOPHUI0O KOHKPETHBIMH NPUMEpPaMU, MPUMEHSTH B
HOBOU CUTYallUU MPU BHITIOJIHEHUH MMPAKTHYECKOTO 3aJaHusl;

5) MNpOAEMOHCTPUPOBAT YCBOCHHUE paHEE M3YUYCHHBIX COMYTCTBYIOIIMX BOMPOCOB,
c(OpMHUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIB3YEMBIX MPU OTBETE YMEHHM U HABHIKOB;

6) oTBeUasi CaMOCTOSITENILHO, 6€3 HABOIALINX BOIPOCOB YUUTETIS.

Bo3moxxnabl 1-2 HETOYHOCTM TPU OCBEIICHHMH BTOPOCTEIICHHBIX BOIMPOCOB WM B
BBIKJIAJIKAaX, KOTOPBIE YYEHUK JIETKO UCIIPABMII ITOCIIE 3aMEUYaHUsl YIUTEIIS.

0) Omeem ouenusaemcs ommemxou “4”, ecnu yJIOBIETBOPSET B OCHOBHOM TpeOOBaHHUSIM Ha
OILIEHKY ““5”, HO P 3TOM UMEET OJIUH U3 HEI0UYETOB:

1) B u3n0KEHUM AONYLIEHbl HeOonbllne MpoOenbl, HE HCKA3MBIIME MaTeMaTHYECKOe
COJIepKaHUE OTBETA;

2) pomyuieHsl 1-2 HemodeTra TMPU OCBEIIEHHMH OCHOBHOTO COJEp)KaHUS OTBETA,
UCIIPaBIICHHBIC MTOCIIE 3aMEYaHUs YUUTEs;

3) pomymieHsl omwuOKa win 0oJjiee ABYX HEJOYETOB MPH OCBEIIEHUM BTOPOCTETICHHBIX
BOITPOCOB MJIU B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC MTOCIIC 3aMEUYaHUsl YUUTEIIS.

6) Omeem ouyenusaemcsa ommemkou “3”, ecnu:

1) HEMOJTHO PACKPBITO COIEPKAHKME MaTepHala (cofepaHue U3JI0KEeHO (hparMeHTapHO, He
BCET/Ia TIOCIIEIOBATENBHO), HO TTIOKa3aHO OO0Iee MOHMMAaHUE BOMPOCa W MPOJEMOHCTPUPOBAHBI YMEHMUS,
JIOCTaTOYHBIE JIJISl JAIbHEHUIIIETO0 YCBOCHUS MMPOTPAMMBI;

2) wuMenuch 3aTPyIHEHUS WIM [OMYIICHbl OLIMOKH B OIpeNeJeHUH IOHSATHH,
UCIIONIb30BAaHUM MAaTEMaTHUeCKON TEPMHUHOJIOTUH, YepTekax, BBIKIAIKAX, HCIpaBICHHbBIE TOCIE
HECKOJBKMX HaBOISAIIUX BOIIPOCOB YUUTEIS;

3) yYeHHUK HE CIIpPaBUJICS C NMPUMEHEHHEM TEOPHH B HOBOW CHUTYAIlMU TIPHU BBITOTHECHUH
MPAKTUYECKOTO 3aJaHusl, HO BBIIIOJHUI 0053aTeIbHOE 3aJaHHe.

2) Omeem oyenusaemcsa ommemkou “2”, ecnu:

1) He pacKpBITO coep)aHne yaeOHOTO MaTepHraa,

2) oOHapyK€HO HE3HAHUE UJIU HE MOHMMaHHe YYEHUKOM OoJIbIIel i Hanbosiee BaXKHOU
YacTu y4eOHOro MaTepuana;

3) momylieHbl OMUOKKA B OMpEACNICHUU TOHSATHUS, MPU HCTOIH30BAHUN MaTEMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YepTeKaxX WM rpadukax, B BBIKJIAJKAX, KOTOPbIE HE HCIPABICHBI MOCTE
HECKOJBKUX HaBOISAIIUX BOIPOCOB YUUTEIS.

OyeHusanue NUCbMeHHbIX KOHMPOIbHBIX PAOOM.
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[Ipy mpoBepke NHUCHMEHHBIX pPabOT IO MaTeMaTHUKE CIEAyeT pa3iudaTh rpyoOble U
HErpyObIe OIIMOKH.
K epyovim omuokam otnocsares:
e -BBHIYMCIIMTEIbHBIC OUIMOKH B MPUMEPAX U 3a/1a4ax;
e -0mMOKM Ha HE3HAHUE TOPSIKA BRIOJHEHHS apu(hMETHUECKUX ICHCTBUI;
e -HEmpaBWIbHOE pEUIeHHE 3anaud (MPONyCK JAEWCTBUI, HENpaBWIBHBIA BHIOOP
JeWCTBUH, JTUIITHEE TEeHCTBUE);
e -HEJOBEACHUE J0 KOHIA PEIICHUs 3a/1a4ll WM IPUMEpa;
® -HEBBINIOJIHEHHOE 3a/IaHuE.
K nezpyovim ommokam otnocsites:
e -HEpalMOHAJbHBIC IPUEMbI BBIYUCIICHUN;
e - HempaBWJIbHAS MOCTAHOBKA BOIIPOCA K JCHCTBUIO MIPU PELICHUH 331a4H;
e -HEBEpHO cHOPMYIMPOBAHHBIN OTBET 3a/1a4H;
e -HEMpaBWIHHOE CIUCHIBAHUE JAHHBIX YUCEI, 3HAKOB;
e -HE/IOBEJICHUE JI0 KOHIIA peoOpa3oBaHuil.
[Tpu orenke paboT, BKIIOYAIOMINX B ce0sI MPOBEPKY BBIYMCIUTEIBHBIX HABBIKOB, CTABSATCS
CIIEYIOIINE OTMETKH:
“5”- paboTa BITIOTHEHA 0€301IMO0YHO;
“4”- B pabote nomnyuensl 1 rpybas u 1-2 HerpyOble oInoKy;
“3”- B pabore fomyiieHsl 2-3 rpyoObie wiu 3 1 6osee Herpyobie OmMOKHY;
“2”- ecnu B paboTte qomyuieHsl 4 u 6os1ee rpyobIx OMIMOOK.
[Ipu onieHke paboT, COCTOSIIMX TOJIBKO U3 3aa4, CTaBITCS CIACAYIOUINE OTMETKU:
“5”- ecnu 3a/1auu pelIeHbI 0€3 OmuooK;
“4”- ecnu gonylieHsl 1-2 HerpyOble omuoKy;
“3”- ecniu gonyuensl 1 rpy6as u 3-4 HerpyOble OMOKH;
“2”- ecnu gonyuieHo 2 u 6ojee rpyObIxX OMIMOOK.

Y4auTenb MOXKET nogbicumb OmMMemKy 3a OPUTHHAIBHBIA OTBET WM OPUTHHAIBHOE peEIIeHUE,
KOTOpPBIE CBHJICTEIILCTBYIOT O BHICOKOM MAaTEMaTHYE€CKOM PAa3BUTHH YYAIIEToCs, a TaK e 3a pelleHue
Oosiee CIIOKHOM 3a/laud WJIM OTBETAa Ha HambOosiee TPYIHBIA BONPOC, MPEAJIOKEHHbIE CBEPX OOBIUHBIX
3aJJaHuH.

OrneHnBast OTBET yJaIIeTroCs WM MMCHbMEHHYIO KOHTPOJIbHYIO paboTy, YIUTENb AaeT YCTHO
Ka4eCTBEHHYIO XapaKTEPUCTUKY UX BBITOJTHEHHUS.

Oyenusanue peuienus 00HOU 3a0a4i, 00HO20 npumepd, omseema Ha 0OUH BONPOC.

3T0 HEOOXOIUMO, T. K. TIPU YCTHOM OIIPOCE MOYTH BCET/Ia TAeTCs OJMH BOTPOC, Y JOCKH,
Jla 9acTO M CaMOCTOSITEIIEHO B KJIACCE yUalllMecs pelialoT oaHy 3amady. K ToMy e yMeHHne OlleHUBATh
peleHre oJTHO! 3a7auil 00JIer4aeT OLeHKY KOMIUIEKCHOTO 3aJaHMs.

Pemienue 3a1aun 0OBIYHO COCTOUT U3 HECKONbKUX IMANOE.

a) OCMBICIICHHE yCJIOBHUS U IIEJIH 33]a4H;

0) BOZHUKHOBEHHUE IUIaHA PELICHUS;

B) OCYHICCTBJICHUC HAMCUCHHOT'O IIJIaHA,
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I') IPOBEPKA MTOJIyYEHHOT' O pe3ysIbTaTa.

OneHuBas BBINOJIHEHHYIO pa0OTy, €CTECTBEHHO YUUTBIBATh PE3YJIbTaThl AEATEIBHOCTH
y4allerocsi Ha KaXJAO0M JTalle; IIPaBHIIBHOCTh BBICKA3aHHOM MJIEH, IIaHA PEIIEHUsS, a TaK XK€ CTEHEHb
OCYILIECTBJIEHUS 3TOTO IUIaHA IIPU BHICTABJIEHUH OLIEHKH HYXXHO CUMTAaTh pelarouumu. T.0., Ipu olieHKe
pelieHus 3aga4u HeoOXOAMMO YUUTHIBAaTh, HACKOJIBKO MPABUIBHO YUAIIMKCS MOHSUI €€, BHICKA3all JIW OH
IUIOJOTBOPHYIO UJCH0 M KaK OCYILIECTBHJI HAMEUEHHBIN IIJIaH PEIICHUs, KAKME HaBbIKA U YMEHUS [TOKa3all,
KaKH€ UCIIOJIb30BAJl 3HAHUS.

IIpu ycTHOM OTBETE IO TEOPETHMUECKOMY MAaTEpHally pPELIAIOUIUM SIBISETCS yMEHUE
paccyX1arb, apryMEHTHUPOBaTh, IPUMEHATh PaHEE M3Yy4YCHHBIM MaTepuall B JOKa3aTelNbCTBAX, BHUJIETh

CBsA3U MCXKY IOHATUAMMH, a TaK XK€ YMETh I'PaMOTHO U CTpOﬁHO n3jaratb CBOM MbBICJIH.
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N3menenus
K pa0douei mporpamMe mo yueOHomy npeamerty «MaremaTuka,

yrBepxkaeHHon npukazom Ne 181 - ox ot 01.09.2018 1.

B cBs13u ¢ mepexosiom B 2019-2020 yueOHOM roy Ha TPUMECTPOBYIO CUCTEMY
OpraHU3aINHA 00YUYEHUS N3MEHIIICH CPOKU ITPOMEKYTOUYHOHN aTTECTAIIHH.

[IpomexxyTouHast arrectanus 1o yueoHomy npeametry «Martematuka» B 2019-2020
y4eOHOM TOJTy OCYIIIECTBIIIETCS 0 UTOTaM y4eOHOTO Mepro/ia KaKk cpeiHee
apuPpMETHICCKOE Pe3yIbTATOB TPUMECTPOBBIX OTMETOK. OKPYTICHUE TIPOBOIUTCS B

M0JIh3y 00yYaroIIerocs.
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