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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS
YYEBHOI'O ITPEJMETA «MartemaTtuka: AJiareopa u
HAY2J1a MATEMATHYEeCKOr0 AHAJIU3a U FreOMeTPUsI»

«Auredpa u Hayaja maTtemMaTudeckoro anaausa» 10-11 kiace

PabGouas nporpamma yueOHOoro mpeamera «Asrebpa W Hauaia

marematnueckoro a”aamiza 10 — 11 xmace» oOecrieunBaeT JTOCTHKECHUE
CICAYIOINX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIBLHON MPOrPaMMBbI CPEHETO
o01iero oOpa3oBaHus:

JInyHOCTHBIE pPe3yJIbTAThI:

ChopMUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKH; KPUTUYHOCTH MBIIUICHHS, YMCHHE PAacCIO3HABaTh
JIOTUYECKUE HEKOPPEKTHBIC BBICKA3bIBAHUS, OTJINYATh TUITOTE3Y OT (DaKTa;
['OTOBHOCTh M CITOCOOHOCTH BECTH JUAJIOT C JPYTHMH JIFOJIBMH, JOCTUTATh B
HEM B3aMMOIIOHMMAHHWS, HAXOJIUTh OOMIHME IEIM M COTPYIHUYATH IS X
JOCTHIKEHUS;

['OTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO,
Ha TIPOTSDKEHWW BCEH KW3HU; CO3HATEIHHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO YCIIENTHOW MpodeccrnoHalbHOM W O0IIeCTBEHHOM
TEeSTSILHOCTH;

DCTETHYECKOE OTHOIICHHWE K MUPY, BKIIOUYash ACTETHKY OBITa, HAYYHOTO M
TEXHUYIECKOTO TBOPUYECTBA;

Oco3HaHHBIM BBIOOp Oyaymiedr mpodeccun W BO3MOXKHOCTEH pean3aliuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHONICHHE K MpodeccHOHAIBHOM
JICATENILHOCTH  KaKk  BO3MOXKHOCTH ~ Y4acTHs B  PEHICHWH  JIMYHBIX.
O6mecTBeHHBIX. ['0Ccy1apCTBEHHBIX, OOIICHAITMOHAIBHBIX MTPOOIIEM.

MeTanpeaMeTHbIe pe3yJbTAThI:

Pezcynamuenwvie YY/I:

CaMOCTOSITEJIbLHO OMNPENENATh LIeNM, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO ONPEAENIUTh, YTO IEIb JOCTUTHYTA;

OLICHUBAaTh BO3MOXHBIE TOCIEJACTBUS JOCTUKEHHSI TMOCTABICHHOW 1IeNd B
NEATENIbHOCTH, COOCTBEHHOM JKM3HM U JKM3HH OKPYXKAIOUIUX JIIOJEH,
OCHOBBIBAsICh HA COOOPaKEHUSIX ITUKH U MOPAIIH;

CTaBUTb M (QOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbLHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

OIICHUBATh PECYPCHI, B TOM UHUCIIE BPEMS U JpPYrue HeMaTepuaabHbIe PECYPCHI,
HEOOXOUMBIE JIsl JOCTHXKEHUS TTIOCTABJICHHOM 11eJ1H;

BBIOMpPATh NYyTh JOCTHXKEHMS II€JIM, [UJIAHHUPOBATH PEIICHHE TOCTAaBICHHBIX
3a/1a4, ONTUMU3UPYSI MaTEpUATIbHBIEC U HEMATepUATIbHbIC 3aTPAThI;



OpraHu30BbIBaTh 3(PPEKTUBHBIA TMOUCK PECYpPCOB, HEOOXOIUMBIX IS
JOCTUKEHUS TOCTaBICHHON LIETH;

COIIOCTABJIATh IOJIYYE€HHBIHN pPe3ybTaT AEATEIbHOCTH C IOCTABICHHON 3apaHee
LENBIO.

Ho3naeamenwvnwvie YY/I:

UCKATh W HAxXOJWTh OOOOIIEHHBIE CIOCOOBI pelieHus 3ajad, B TOM 4YHCIE,
OCYIIECTBIIATh Pa3BEPHYTHIH HHGOPMAIMOHHBIA IMOUCK W CTaBUTh Ha €ro
OCHOBE HOBBIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1aUu;

KPUTUYECKU OIEHWBATh U MHTEPNPETUPOBATH HUH(OOPMALMIO C Pa3HBIX
MO3UIIMM, pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MHPOPMAITMOHHBIX
UCTOUYHUKAX;

UCIIOJIB30BaTh  Pa3IMYHbICE  MOJEIbHO-CXEMAaTHUYECKHE  CpelICcTBa IS
MpEACTaBICHUS CYIIECTBEHHBIX CBSI3€ M OTHOIIICHHM, a TAaK)Ke TPOTUBOPEUHIA,
BBISIBIICHHBIX B UH(POPMAITMOHHBIX UCTOUHHUKAX;

HAXOJIUTh U MPUBOJUTH KPUTHYECKHE ApPTyMEHTHI B OTHOIICHUH JCUCTBUU U
CYXJICHHH JIpyroro; CIOKOWHO U pPa3yMHO OTHOCUTHCS K KPUTUUECKUM
3aMEYaHUsSM B OTHOIICHWU COOCTBEHHOI'O CYXICHHUS, pacCMaTpUBATh UX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;

BBICTPaNBaTh WHIWBUAYAJIBHYIO 0O0Pa30BaTEIbHYI TPACKTOPUIO, YUYUTHIBAs
OTPaHUYEHHUS CO CTOPOHBI JIPYTUX YUaCTHUKOB U PECYPCHBIC OTPaHUUYCHUS,
MEHSTh U YJEePKUBATh pa3HbIC TO3UIIMH B TTO3HABATEILHOMN JEATEIHHOCTH.

Kommynuxamuenwvie YY/I:

OCYLIECTBIIATh JIEOBY0D KOMMYHHUKALMI0 KaK CO CBEPCTHHUKAMH, TaK U CO
B3pOCJIBIMU (KaK BHYTPH 00pa3oBaTelbHOW OpraHu3aludd, Tak M 3a ee
npenenamu), MoAOUpaTh MAPTHEPOB IS JAETOBOM KOMMYHHUKAIIMM UCXOIS U3
coo0OpakeHNH pe3yJbTaTUBHOCTH B3aUMOJICHCTBUS, a HE IMYHBIX CUMIIATHH;
IIpU OCYIIECTBICHUN TPYNIOBOM pabOThl OBITh KaK PYKOBOAMUTENIEM, TaK U
YIEHOM KOMaHJbl B pa3HbIX poJiiX (TeHepaTop UAEH, KPUTUK, UCIOJHUTEID,
BBICTYHAIOIINMA, SKCIIEPT U T.1.);

KOOPJMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBHUSX PEATBHOTO, BUPTYAIBHOT O
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pPa3BEpHYTO, JIOTUMHO M TOYHO M3JIaraTb CBOK TOYKY 3pEHUS C
UCIIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3BIKOBBIX CPEJ/ICTB;
pacno3HaBaTh KOH(M)IUKTOTCHHBIC CUTYallMH U TIPEIOTBpAIaTh KOHMIUKTHI 10
UX AaKTUBHOW  (a3bl, BHICTpaWBaTh JIETIOBYIO W  00pa30BaTEIbHYIO
KOMMYHHKAIIHIO, N30€eras IUYHOCTHBIX OLEHOYHBIX CYXKICHUN.

IIpeaMeTHBIE pe3y/abTATHI:

[IpenmeTHblE pe3ynbTaTbl OCBOCHHUS MHTETPUPOBAHHOTO Kypca MATEMATHKH

OpUEHTHPOBAaHBI Ha (HOPMUPOBAHUE 1IEIOCTHBIX MPEACTABICHUNA O MUpPE U OOLIeh
KyJbType OOydarouuxcsi myTéM OCBOCHHUSI CUCTEMATHUYECKUX HAyYHBIX 3HAHUU U
crocoOOB JEHUCTBUI Ha METanpeAMETHONW OCHOBE, a MPEAMETHBIE PE3YJIbTaThl
OCBOEHUS Kypca ajlreOpbl U Havyall MAaTEMAaTUYECKOTO aHainu3a Ha 0a30BOM ypOBHE
OPUEHTHPOBAHbl Ha OOECMHEUYECHHE MPEUMYIECTBEHHO 001Ie00pa3oBaTEIbHON U



OOIIEKYIBTYPHOM MOATOTOBKH.

¢ c(hopMUPOBAHHOCTH TPEICTABICHUNA O MATEMAaTHKE KaK YacTH MHPOBOU
KyJbTYphl 1 O MECT€ MAaTEeMAaTHKH B COBPEMEHHOH ITMBUIIM3AINH, O CITOCO0ax
OMHMCAHMsI HA MAaTEMATHUYECKOM SI3bIKE SIBICHUN PEATbHOTO MUPA;

e Cc(OpMUPOBAHHOCTH TIPEACTABJICHHA O MATEMAaTHYECKHX IMOHATHUAX KakK O
BXHEHIIIMX MAaTEeMaTHYECKUX MOJYJISIX, TTO3BOJISIIOIIUX OMUCHIBATh U U3y4aTh
pa3HbIE TPOIECCHl W SBJICHUS, IIOHUMAaHUE BO3MOYKHOCTH aKCHOMATHYECKOTO
MIOCTPOCHHS MaTEMaTHICCKUX TCOPHUH;

® BIAJCHUE METOJAMH JIOKA3aTEIbCTB M QJITOPUTMOB PEIICHUS; YMEHUE HUX
NPUMEHSTH, IPOBOINTH JI0KAa3aTCIIbHBIC PACCYXKACHUS B XOJI€ PEIICHUS 3a/1a4;

® BIAJCHUEC CTAHJAPTHBIMH  TNpUEMAMH  PCIICHHWS  PAIllMOHAIBHBIX |
UPpAlMOHAIBHBIX,  IMOKA3aTCIbHBIX, CTCICHHBIX, TPUTOHOMETPHUECKHUX
YpaBHCHHH H  HEPAaBEHCTB, WX CHCTEM; HCIOJb30BAaHHE T'OTOBBIX
KOMITBIOTEPHBIX TPOrpaMM, B TOM 4YHCJIE ISl TOWCKA IMYTH pEHICHUS |
WLTIOCTPAIINY PEIICHUS YPaBHEHUN U HEPABEHCTB;

e c(OpMUPOBAHHOCTH MPEJICTABIICHUN 00 OCHOBHBIX TMOHSITHSIX, UJICS U METOJIaX
MaTeMaTUYECKOTO aHaJIH3a;

e Cc(OpMUPOBAHHOCTH TPEJACTABICHUM O TpOIeccaX W SBJICHHUAX. MMeromux
BEPOSTHOCTHBIM XapakTep, O CTAaTUCTHUYCCKUX 3aKOHOMEPHOCTSIX B peabHOM
MHUpe, 00 OCHOBHBIX IOHSATHSIX JJIEMEHTAPHOW TEOPUU BEPOSATHOCTH;
chOpMUPOBAHHOCTh yYMEHHW HAXOAWTh W  OIEHUBAaTh  BEPOSITHOCTH
HACTYIUICHHUsSI COOBITHH B TIPOCTEHIINX MPAKTUIECKUX CUTYaIUSIX U OCHOBHBIC
XapaKTEPUCTUKH CITyJalHBIX BEJIMYUH.

«I'eomeTpusi» 10-11 kiaacc

Pesynbpratel 00y4eHUS TOJHOCTBIO COOTBETCTBYIOT pe3yjbTaTaM OOydYeHHUS,
NpECTaBICHHBIX B TpeOOBaHUSAX K YPOBHIO TOATOTOBKH BBITYCKHUKOB B
¢denepabHOM KOMIIOHEHTE T'OCYIapCTBEHHOI'O CTaHAapTa OCHOBHOTO OOIIETro
oOpa3zoBaHUsI.

N3yuyenne reoMmeTpuu B cCTapiied Mmkone AaéT BO3MOXKHOCTh JTOCTHKCHHS
00yYarOIIMMHUCS CIEIYIONIUX Pe3yIbTaTOB:

JIn4HOCTHBIE pe3yJIbTAThI:

e c(hopMUPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH; KPUTUYHOCTH MBIIIJICHUS, YMEHUE PaCIIO3HABATH
JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (paKTa;

® T[OTOBHOCTb M CIIOCOOHOCTH BECTH JIUAJIOT C JIPYTMMH JIIOJAbMH, JOCTUTaTh B
HEM B3aWMOIIOHWMAHUSA, HAXOJIUTh OOMUe TEIM W COTPYAHUYATH IS X
JOCTHKEHUS;

® HABBIKK COTPYAHUYECTBA CO CBEPCTHUKAMH, JE€TbMH MJIAJIIEr0 BO3pacTa,
B3pOCIBIMU B  00pa3oBaTelbHON, OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-
HCCIIEIOBATEIBCKOM, MPOEKTHOM U IPYTUX BUAAX JEATEIbHOCTH;



FOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO, B TOM YHCIIE CaMOO0pa30BaHUIO,
Ha TPOTSHDKCHWU BCEW JKU3HU; CO3HATENIBHOE OTHOIIEGHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEHTHON MPO(eCCUOHAIBHOW U 00IECTBEHHOU
JeSTeNbHOCTH;

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO MPOTpecca;

OCO3HAHHBIA BBIOOp Oyaymied npodeccu W BO3MOXKHOCTb pealn3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPOQPEeCCHOHATHHON
ACSITENPHOCTH  KaK  BO3MOXKHOCTH  y4acTWs B  PEHICHWH  JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPOOIIEM.

MeTanpeaMeTHbIe pe3yJIbTaThI:

Pezynamuenvie YY/|:

ONPENEIATh IeJIb  JACATEIIBHOCTH HAa YPOKE ¢ IOMOIIBID YYUTCNIS H
CaMOCTOSITETILHO;

YUUTBCS COBMECTHO C YYHTEJIEeM, OOHApYXKUBaTh M (OPMYITUPOBATH YUECOHYIO
npoOeMy;

YUUTBCS UIAHUPOBATH YUCOHYIO JICSITCIIBHOCTD Ha YPOKE;

BBICKA3bIBaTh CBOIO BEPCHIO, TBITATHCS MpejyiaraTh crocod e mpoBepku (Ha
OCHOBE TMPOJYKTHUBHBIX 33JIaHUH B y4eOHHUKE);

paboTas Mo MPENIOKEHHOMY IIJIaHy, UCIIOJIB30BaTh HEOOXOAUMBIE CPE/ICTBA
(Y4eOHUK, KOMIIBIOTEP U HHCTPYMEHTHI ),

OTIPEIETISATh YCIEITHOCTh BBITIOJIHEHUSI CBOETO 3aaHMsI B IUAJIOTE C yUUTEIIEM.

CpenctBoMm GOpMHUpPOBaHUSI PETYISATUBHBIX JIEWCTBUM CIYKAaT TEXHOJOTHS
npoOJIEMHOT0 Juajora Ha dSTale M3y4YeHHUs HOBOTO MaTepualia UM TEXHOJOTHUS
OLICHUBaHUsI 00pa30BaTEIbHBIX JOCTHKEHUM (YUeOHBIX YCTIEXOB).

ITo3znaBaTtenbHblie YY/I:

OpUEHTUPOBAThCS B CBOEW CHCTEME 3HAHUU: MOHUMATh, YTO  HYKHA
JIOTIOTHUTENIbHAS HH(pOpManus (3HAHUS) I PEIICHHs Y4eOHOM 3a/1auu B OJIMH
mIar;

JIeNaTh MpeABAPUTEIbHBIN 0TOOP UCTOYHUKOB HWH(GOPMAIIUU JJIsi  PEIICHHUS
yaeOHOM 3a7a9H;

N00bIBaTh HOBBIC 3HAHWS: HAXOAWTHh HEOOXOAUMYIO HH(OpMAII0, Kak B
yudeOHUKE, TaK W B TMPEUIOKEHHBIX YUYUTEIEM CJIOBApSAX, CIPABOYHUKAX H
UHTEpHET-pPeCypcax;

N00bIBaTh HOBBIE 3HAHUS: U3BJICKATh MH(POpPMAIMIO, TPEICTABICHHYIO B
pa3HbIX Qopmax (TeKCT, TabinIla, cxema, WILTIOCTpaIus 1 Ap.);
nepepadaThiBaTh MOJTY4YEHHYIO uH(popMaIuio: Ha0II01aTh 151
JIeIaTh CaMOCTOSITCIIbHBIC BHIBOJIBI.



CpenctBoM (oOpMUpPOBaHUS TO3HABATENBHBIX JEHCTBUI CIYXKUT YUYCOHBIM
Matepual U 3aJaHusl ydeOHHKa, 00eCleyMBaIOLIME MEPBYIO JUHUIO PA3BUTUS -
yMEHHUE OOBSCHATH MHUP.

Kommynukatusubie YY/I:

® JIOHOCUTH CBOIO TMO3UIMIO A0 APYrux: 0hOpMISTH CBOIO MBICIb B YCTHOW U

NUCBMEHHOU peuu (Ha ypOBHE NPEJI0OKEHUS UM HEOOJBIIOTO TEKCTA);
CJIyIIaTh U IOHUMATh PeUb JAPYTHUX;

BBIPA3UTEIHHO YUTATh U TIEPECKa3bIBATh TEKCT;

BCTYIATh B Oecely Ha yPOKE U B KU3HU;

COBMECTHO JIOTOBApUBATHCS O TMPaBWJIaX OOIICHUS U TOBEICHHUS B IIKOJE U
CIICJIOBATh UM,

YUUTBHCS BBIMONHATH PA3JIMUHbIE pOJNM B Tpynne (Juaepa, HUCIOJIHUTENS,
KPUTHKA).

CpenactBom (opMUPOBaHUS KOMMYHHKATUBHBIX JEHCTBHUU CIIyXaT TEXHOJIOTHS
npoOjaeMHOro auanora (MOOYKIAIMMK W TOABOJAIIUNA JHAJIOT), TEXHOJOTHUS
IPOIYKTUBHOTO YTCHHS M OPTaHHU3AIUs Pa0O0THI B MaJIBIX TPYIINAaX.

IIpeameTHbIe pe3yJIbTAThI:

Hpe,ZIMeTHLIG PE3YIbTAaTbl OCBOCHHUA HHTCTPUPOBAHHOI'O KypCa MATCMATHKH

OpUEHTUPOBAHBI Ha (POPMUPOBAHME IIETIOCTHBIX MPEACTABICHUN O MUpE U OOIIeH
KyJIbTYpe OOy4aroluxcsi MyTéM OCBOCHUSI CHCTEMAaTUYECKUX HAYYHBIX 3HAHUU H
crioco00OB JEeHWCTBUN Ha METanpeaMETHONW OCHOBE, a MPEIMETHBIC pe3yJbTaThl
OCBOCHHUS Kypca FeOMETpUU Ha 0a30BOM YPOBHE OPHMEHTHPOBAHBI HA OOECTIeUeHHE
IPEUMYIIIECTBEHHO 00111e00pa30BaTeIbHON M OOIIEKYIbTYPHOM TTOATOTOBKH.

(opMUpOBaHNE MATEMATHUYECKOIO TUIA MBIIIJICHUS, BJIAJIEHUE T€OMETPUUECKON
TEPMHUHOJIOTUEHN, KIIOUEBBIMU MOHATUSIMHU, METOJaMHU U IPUEMAMU;
c(OpMUPOBAaHHOCTh TPEJCTABICHUM O MaTeMaTHKe, O CIoco0ax ONUCaHUs Ha
MaTeMaTH4YECKOM SI3bIKE SIBICHUN PEalbHOTO MUPA;

c(OpMUPOBAHHOCTh TMPEACTABICHUA O MaTeMaTUYECKUX IMOHATUAX, KaK O
BOXHEHIINX MaTeMaTUYECKUX MOJENAX, MO3BOJSAIOIIMX OMNHCHIBATH M HU3ydaTb
pa3Hble MPOLECCHI U SBJICHUS;

NOHMMAaHHME BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHSI MaTeMaTHYECKUX
TEOPUH;

BJIa/ICHUE METOJAMHU JI0Ka3aTeNIbCTB U aJITOPUTMOB PEIICHUS;

yMEHHE HX MPUMEHATh, MNPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKACHUS B XOE
pelIeHus 3a1a4;

BJaJICHHE OCHOBHBIMHU TOHATHSIMHM O IUIOCKMX M  I[POCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

c(hOpMUPOBAHHOCTh YMEHUS PaCllO3HABATh HA YepTEkKaxX, MOJIEISIX U B pealbHOM
MHUpE TeOMETpUUYECKrue GUTyphI;



e TPUMEHEHHE W3YYCHHBIX CBOWCTB T'€OMETPUYECKUX QUryp u ¢GopMmyn i
pEILICHNUS TEOMETPUUYECKUX 3a7a4 U 33/1a4 C IPAKTHYECKUM COAECPKAHUEM;

e BIJIAQJICHUE HABBIKAMHU HCIIOJB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM IpPH
pelieHnu 3a1au.

Conep:kanmne y4eOHOr0 nmpeamera
«Aare0pa M HaYaJIa MATEMATH4YeCKOro anaaun3a» 10 kiace

«IloBTOpeHune Kypca 7 -9 xiacca»

UucnoBbie ¥ OYKBEHHBIC BBIPAKEHUS. YIIPOIICHUE BhIpaXCHUN. Y paBHEHUS.
Cuctembl ypaBHeHU. HepaBeHcTBa. DiieMeHTapHbIC (PYHKIIUH.

I'naga |. JlelicTBUTE/IbHBIE YHCIA

Lensie m panvoHanbHble 4YHcaa. JIeWCTBUTENbHBIE YHUCIA. bECKOHEYHO
yObIBatoliass ~ reoMerpuueckass — mporpeccus.  ApupMeTuueckuid  KOpPEHb
HaTypajibHOW creneHU. CTeneHb ¢ palUOHAIBHBIM M JIEMCTBUTEIBHBIM
MIOKa3aTeNeM.

Kontponwsnas pabora Nel « Pemenue 3amau ¢ apudMeTHuecKuM KOpPHEM
HaTypaibHOW cTeneHu. CTeneHb C pPalUMOHAIBHBIMH M JACHCTBUTEIbHBIMU
NOKa3aTeIsIMU»

I'naBa |l. Crenennas pynkuus

Crenennas (¢yHkIus, ee cBoricTBa U rpaduk. BzanmHo oOpaTHbIC (yHKIIHH.
PaBHOCWIIBHBIE ypaBHEHHsT W HEpaBeHCTBAa. MppauuoHanbHbIE YpaBHEHMS.
HppanmoHanbHble HEPAaBEHCTBA.

Kontponsnas pabora No2 «llocTtpoeHune TrpaduKoB CTENEHHOW (YyHKIUH.
Penienrie paBHOCWIIBHBIX U UPPALlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB)»

I'naa |11 Iloka3atejqbHas pyHKIUA

[TokazarenbHast QyHKIHs, ee cBoicTBa U rpaduk. [lokazarenbHbIe ypaBHEHUS.
IlokazarenbHble  HepaBeHCTBAa. CHUCTEMBl TOKA3aTENIbHBIX  YpaBHEHUUW U
HEPaBEHCTB.

Kontponenas pabGota Ne3 «PemieHue moka3aTelbHBIX YpPaBHEHUU U
HEPaBEHCTB, MOCTPOCHHNE TPA(UKOB MOKA3ATEILHON (PYHKITUNY

I'nasa IV. Jlorapudpmnueckas pynkuus

Jlorapudmer. CpoiictBa sorapudmon. JlecsTuuHble ¥  HaTypajbHBIC
norapudmel.  Jlorapudmuueckas  GyHKIMS, €€ CBoWicTBA U Tpaduk.
Jlorapudmudeckue ypaBHeHus. Jlorapudmmuueckre HepaBeHCTBA.

Konrponsnass pabora Ned4 «Pemenune morapudMoB, JorapupMUYECKUX
YpPaBHEHUW 1 HEPABEHCTBY

I'naBa V. Tpuronomerpudeckue (popmMyJibl

Pagnannas wmepa yrma. IIoBOpOT TOYKM BOKpYr Hayajla KOOPAWHAT.
Onpenenenue cHHyca, KOCUHYCa, TAaHT€HCA yrila. 3aBUCUMOCTh MEXKY CHHYCOM,
KOCUMHYCOM M TaHI€HCOM OJIHOTO M TOr0 K€ yriia. TpUrOHOMETpUYECKHUE
ToxaecTBa. CMHYC, KOCHHYC M TaHI€HC YIJIOB o U — o. DOpMyJbl CIOXKEHUS.
Cunyc, KOCMHYC M TaHTreHC JABOMHOro  yrja. CuHyca, KOCHHYC W TaHIE€HC
MOJIOBUHHOTO yruia. @opmyiisl nnpuBeieHuss. Cymma U pa3HOCTh CUHYCOB. CyMma u
Pa3HOCTh KOCHHYCOB.



Kontponenas pabGota NoS  «PemieHne TPUTOHOMETPUUECKUX TOXKIECTB C
UCIOJIb30BaHUEM (HOPMYJI CIIOKEHUS U PUBEACHUS

I'nmaa VI. Tpuronomerpnyeckue ypaBHeHUs

VYpaBuenus C0S X = @, Sin X = q, tg X = a. PemieHne TpUroHOMETPUIECKUX
ypaBHeHuUU. [Ipumepsl pereHns TpoCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

KonTtponbsnas padora Ne6 «PemieHue TpUroHoMeTpUYECKUX YpPaBHEHH

IToBTOpeHue kypca anredOpsl 1 Hayaa aHajau3a 3a 10 kiace

OcHOBHast 1enp —  IOBTOPUTh, CHUCTEMAaTU3UpPOBATh, 3aKpPENUTh U
ITPOKOHTPOJIMPOBATH 3HAHUS U YMEHUS 110 BCEM OCHOBHBIM TEMaM Kypca.

Conepxanune yueOHoro npeamera «I'eomerpus» 10 kinace

IToBTOpPEeHHE Kypca reoMeTpHH 3a 5-9 KJIaCCHI.

Pemiennie 3agau ¢ nmpuMeHeHHWEM CBOWCTB (PUTYp Ha TIJIOCKOCTH. 3ajayd Ha
JI0KA3aTelIbCTBO W IIOCTPOEHHE KOHTpHpumepoB. HMcmonb3oBaHuWe B 3ajadax
MPOCTEUIINX JOTUYECKUX MpaBuil. PellieHne 3a7ay ¢ UCMOJIb30BAHUEM TEOPEM O
TPEYroJbHUKAaX, COOTHOIICHUH B TIPSAMOYTOJBHBIX TPEYroJibHUKAX, (aKTOB,
CBSI3aHHBIX C 13 4yeThpéxyronpbHUKamMu. PemieHue 3amad ¢ MCIMOJIb30BAHUEM
(dakTOB, CBS3aHHBIX C OKPY)XHOCTSMHU. PemieHue 3amady Ha H3MEpEHUsS Ha
IJIOCKOCTH, BBIYMCJIIEHUE [UJIMH M IUIOMIaAei. PelieHue 3aad ¢ MOMOIIBIO
BEKTOpPOB M KkoopauHat. HarmsaHas ctepeomerpusi: GUTYpbl U UX HU300paKeHHUs
(xy0, mupamuga, IpU3Ma).

BBenenue
IIpeamer crepeomerpun. AKCHOMBI cTepeomMeTpuu. HekoTopble cIeacTBUS U3
aKCHOM.

I'nasa |. IlapaniesibHOCTb NPSAMBIX H IIOCKOCTEIA.

[TapamnenbHble mOpsiMble B mpocTpaHcTBe. [lapamienbHOCTh TpEX MPSIMBIX.
[TapannenbHOCTh NpSAMON U TUIOCKOCTH. CKpelUBarOIMMUEecs MpsiMble. YTJIBI C
COHAIPaBJICHHBIMUA CTOPOHAMU. YTOJ MEXKIY MPSIMBIMHU.

[TapannenbHbie 1IocKOoCcTH. CBOMCTBA MNMapajUieNIbHBIX ILIOCKOCTEW. TeTrpaszp.
[Tapannenenunesn. 3agadyd Ha TOCTPOCHUE CEUCHUM.

Kontponbhnas padota Nel no teme «IlapanneabHOCTh IPSMBIX U TIOCKOCTEN.

I'naga |l. IlepneHanKyJISPHOCTH NPSAMBIX U IJIOCKOCTE
[lepienaukyisipaple  npsiMple B mpocTpaHcTBe. [lapamnenbHble  HpsMBbIe,
MEPIIEHAUKYJIAPHBIE K IUIOCKOCTH. lIpu3HaK mNepneHauKyIsIpHOCTH MPSAMOU H
IJIOCKOCTH. Teopema o mpsMoi, NEPHEHIUKYISIPHON K IIIOCKOCTH. PaccTostHue oT
TOYKH JI0 TUIOCKOCTH. Teopema 0 TpEX MEPHEHIUKYISIpax. YTOJI MEKIY IPSAMOU U
IJIOCKOCTBIO.  JIByrpanHbli  yros. IIpu3Hak mnepneHAUKYJISAPHOCTH  JIBYX
miockocted.  [IpamoyroneHbli  mapamienenurnen.  TpEXrpaHHBIA — Yrodi.
MHOrorpasHbIi yroJ.

Kontponenass pabora Ne2 mo Teme «lleprneHOIUKYIIpHOCTh TPSMBIX U
IJTOCKOCTEN.

I'nasa |11. MHOrOrpaHHuKH.

[TonsiTe mHororpannuka. I'eomerpuueckoe Tteno. Teopema DJinepa. I[Ipusma.
[IpoctpancTBennas teopema Iludaropa. Ilupamupa. IlpaBunpHas nupamuia.



VYceuénnas nwmpamupa. CuMmmerpuss B mnpoctpaHcTBe. [loHsATHE npaBUIBHOIO
MHOT'OTpaHHHKA. DJIEMEHThl CHMMETPUU ITPABUIIBHBIX MHOTOTPaHHUKOB.
KontponbHas pabota Ne3 no teMe « MHOTOTpaHHUKN

I'maBa |V. BekTopsl B npocTpancTBe
IlonsiTue BekTOopa. PaBeHCTBO BeKTOpOB. CJOKEHHE W BBIYUTAHHE BEKTOPOB.
CyMMa HECKOJIBKMX BEKTOPOB. YMHOKEHHME BEKTOpa Ha yucio. KommuianapHsle
BekTOpbl. llpaBuio mapamnenenunena. PasmokeHue BekTOopa 1O  TpEM
HEKOMIUTAHAPHBIM BEKTOPAM.
KonTtponbsnas padora Ned o reme « BekTopbl B IpOCTpaHCTBEY

IHoBTOpenue kypca reomerpun 10 kiacca
Wrorosas arrecranus.

Conep:kanmne y4eOHOT0 nmpeamera
«Aare0pa M HaYaJIa MATEMATH4YeCKOro anaau3a» 11 kiace

IloBTOpenue kypca anredpsl 1 Havaua anaian3a 10 kiaacca

YMeTp  pemarb  HECJIOXKHBIE  alreOpandecKue, UppaloHaIbHbIC,
TOKa3aTeNbHBIC, JorapupMUYECKUE, TPUTOHOMETPUUICCKHE ypaBHCHMS,
HEPABCHCTBA W WX CHCTEMBL. 3HATh CBOWCTBAa CTCIICHHOM, ITOKA3aTeJIbHOM,
norapupMuyeckoit GyHKIUNA U yMETh CTPOUTH UX TPaPUKH.

Kontponbnas pabota Nel

I'naBa VIIl. Tpuronomerpuyeckne GyHKkumuu

OO6nactp ompeneNeHdss W MHOXECTBO 3HAYEHUH TPUTOHOMETPUUYECKHUX
¢yHkiui. YeTHOCTh, HEUYETHOCTh, NEPUOJUYHOCTH TPUTOHOMETPHUUECKHUX
¢byakumii. CBoiicTBa pyHKIIMK Y = COS X u ee rpaduk. CBoiictBa QyHKIUU Y =
sinxu ee rpaduk. CpoiictBa (yHkimu y = tg X u ee rpadpuk. OOpaTHbIC
TPUTOHOMETPUYECKUE (PYHKITHH.

KonTtponpsnas padbora Ne2

I'naBa VIII. IIpou3zBoaHasi u €€ reoMeTpUYEeCKHA CMBICJI

[IponzBoaHas. [TIponsBogHas CTETIICHHOMN GbyHKIUH. [TpaBuiia
muddepennmpoBanus. [Ipou3BOAHBIE HEKOTOPHIX JJIEMEHTAPHBIX  (DYHKITUH.
['eomeTpryecKknii CMBICI ITPOXU3BOTHOM.

KonTtponbsnas pabora Ne3

I'nasa | X. IIpumeHeHHe NPOU3BOAHOM K MCCJIEIOBAHUIO PYHKIMIA

[TpumeHsATs TPOU3BOAHBIC ISl MUCCIIENOBAaHUA (PYHKIIMI HA MOHOTOHHOCTH B
HECIIOKHBIX CIydasX.

[TpuMeHsAT, MPOM3BOJHBIC IS HUCCIENOBaHUA (YHKIMHA HA DKCTPEMYMBI B
HECIIOKHBIX CIydasX.

[TpuMeHsATh TPOW3BOMHBIE IS HMCCIENOBAaHUS (YHKIUHA M TOCTPOCHUS HUX
rpaMKOB B HECJIOKHBIX CIydasX.

[IpuMeHsAT, NPOU3BOAHBIC MJII HAXOXKJICHHUS HAUOONBIIMX M HAUMEHBIIUX
3Ha4YeHUI (YHKIIUU.

Kontponbsnas pabota Ned

I'naBa X. UnTerpan



Hayuurtbcst HaxoauTh nepBooOpa3Hble, MOJIb3YyACh TabIULEed NepBOOOPa3HBIX.
HayuuTbcs BBIUNACIATS HHTETPAIIBI B MIPOCTHIX CIy4asX.

Hayunrtbcsa HaxoauTh 1U101a4b KPUBOJIMHEMHON TpaIleLiuu.

IIprMeHeHne Mponu3BOAHOM U MHTErPAJIA K PELICHUIO 3a1ay.

Kontponbshas pabora Ne5

I'naa Xl. Ji1eMeHTbI KOMOMHATOPUKH

IIpaBuno npoussenenus. IlepecranoBku.

Pa3memenuss 0e3 mnoBropenuit. Couetanuss 0e3 MOBTOpPEHHII U OUHOM
Herorona.

KonTtponbsnas padora Neb

I'naa Xll. 3HakoMcTBO ¢ BepOATHOCTBIO

BepositHocTh coObITUs. CllOXKEHUE BEPOSITHOCTEH.
BeposiTHOCT MpON3BEICHNS] HE3aBUCUMbBIX COOBITHIA.
KonTtponbshas padbora Ne7

I'naa XI1I. Ctatucruka

Cnyyaitneie BenuuuHbl. LlenTpansabie TeHAeHIIMU. Mepa pazbpoca.
Hrorosoe mosropenue. Pemienue 3axay.
KonTtponbshas pabora Ne8

Conep:xkanne yueoHoro npeamera «I'eomerpusp» 11 kiaace

I'naBa VI. Huiauuap, KOHYC U map
[lonssitTue uwmnuugpa. Ilnomane noBepxHocTH wwiMHApA. [loHATHE KOHyca.
[Tnomanpk moBepxHOCTH KOHyca. Ycedu€HHBIM koHyc. Chepa m map. Bzaumuoe
pacnosioxkenne cdepsl U miockoctu. KacarenbHast miockocTs kK cdepe. [lnomans
chepnl. Bzaumuoe pacnonoxxkenune cdepsl u npsamon. Cdepa, BnucaHHas B
IWIMHIPUYECKYI0 TToBepXHOCTh. Cepa, BnucaHHas B KOHUYECKYIO TOBEPXHOCTb.
CedeHnust TUIMHAPUYECKON MOBEpXHOCTH. CeueHHs] KOHNYECKON MOBEPXHOCTH.
Kontponbshas pabora Nel Ha temy «ILimomiaas mMOBEpXHOCTH TN BPAILCHUS

I'naBa VII. O0bémbl Tea
[Torsitue o6véMa. OOBEM mpsiMOyroiibHOTO mapawienenunenaa. O0bEM mpsaMon
npu3Mbl. O0bEéM UIMHAPA. Beraucienne 00bEMOB TeI ¢ TOMOIIBIO HHTETPAJIOB.
O0bém HakioHHOUW Tpu3Mbl. O0BEM mupamuabl. O0BEM KoHyca. OOBEM TIapa.
O0BEM IapOBOTO CETMEHTA, IApPOBOTO CIIOS M IMIapoBoro cekropa. [lmomans
cthepsl.
Kontponbhas pabotaNe2 Ha Temy «OOBEMBI TET»

I'naBa V. MeTtoa koopaAMHAT B POCTpPaHcTBe. | BH:KeHNS
[IpssMoyronbHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BekTOpa.
CBsi3b MEXJly KOOpAMHATAMU BEKTOPOB M KoopauHatamu Ttouek. I[Ipocteiimue
3a/lauyu B KOOpAHWHATax. YpaBHEHHE cdephl. YTol Mexay BekTopamu. CkamasipHOe
MPOU3BEICHUE BEKTOPOB. BblunCIEHUE YIIIOB MEXIY MPSIMBIMU M IIOCKOCTSIMHU.
VYpaBHenue rockoctu. LleHTtpanbHas cummerpus. (OceBas  CUMMETpHS.
3epkanbHas cummetpusi. [lapannensHbiil nepenoc. [IpeoOpazoBanue nmogoOus.



Kontponshas pab6ora Ne3 mo Teme: «MeToa KoopAMHAT B MPOCTPAHCTBE.
JIBrKEeHNE)

IloBTOpEHME Kypca reoMeTpPUH.
Hrorosas arrecrauus.

TemaTuyeckoe NIIAHUPOBAHUE
«Aare0pa u HaYaJIa MAaTEMATH4YeCKOro anajaun3a» 10 kiacc

Ne
ypoka I'naBbl. Tembl KoJa-Bo
4acoB
I'nasa |. [lelicTBUTe/IbHBIE YHcaa - 13 yacoB
1-3 | llenwie u panrioHanbHbIC uncia. JledCcTBUTEIbHBIC YHCIIa 3
4-5 | beckoneuHo yObIBarolas reoMeTpuyecKkas nporpeccus 2
6-8 | ApudmeTnueckuit KOpeHb HATYpaJIbHON CTENEHU 3
9-11 | Crenenb ¢ panoOHaJIbHBIM U JEHCTBUTEIBLHBIMU MMOKA3ATEIISIMU 3
12 | Ypok 060011eHNs 1 CUCTEMAaTHU3alluy 3HAaHUT 1
13 | KonrponbHas padota Ne 1 « Pemenue 3ana4 ¢ apupmeTnaeckum 1
KOpPHEM HaTypalibHOM cTenieHu. CTerneHb ¢ palMoHaIbHBIMU U
JEUCTBUTENHHBIMH MTOKA3ATEIISIMU
I'naBa ll. Crenennas pynkums — 12 yacon
14-16 | Crenennas yHkIwus, e€ cBOMCTBA U rpaduK 3
17-18 | Bzaumuo obpartubie GpyHkimu. CinoxHas GyHKIHsI 2
19-20 | PaBHOCHIIbHBIC YPaBHECHHS U HEPABEHCTBA 2
21-22 | UpparmoHaibHbIC YPAaBHEHUS U HEPABCHCTBA 2
23-24 | Ypok 0000IIeHNs U CHCTeMaTHU3allui 3HAHUT 2
25 | KontponsHas padota Ne 2 «Iloctpoenue rpadmkoB cTEIIEHHON 1
¢dbynkiuu. Perenne paBHOCUIBHBIX U UPPALIMOHATBHBIX
YPaBHEHU U HEPABEHCTBY
I'nasa I1I. Iloka3aTenbHas pynkuust — 10 yacos
26-27 | IlokazatenbHas GyHKIMs, €€ CBOMCTBA U rpaduk 2
28-29 | [lokazaTenbHbIC YpAaBHEHUS 2
30-31 | Iloka3aTenbHBIC HEPABEHCTBA 2
32-33 | CucTtembl MOKa3aTEIbHBIX YPABHCHUN U HEPABEHCTB 2
34 | Ypok 0000MIeHHS U CHCTEMAaTH3aIINH 3HAHHUH 1
35 | KontpoawsHas pabota Ne 3 «Pemenne moka3aTenbHBIX 1
YpaBHEHHI W HEPABEHCTB, MOCTPOCHUE TPaPUKOB MMOKA3ATEIHHON
b YHKITII)
I'naBa IV. Jlorapu¢pmuueckas pynkuus — 15 yacos
36-37 | Jlorapudmbr 2
38-39 | CaoiicTBa jorapupmMoB 2
40-41 | JlecaTnunble W HaTypaJbHBIE Joraprudmer. DopMyna mepexosa 2
42-43 | Jlorapudmuuaeckas GyHKIs, €€ CBOMCTBA U Trpaduk 2




44-45 | Jlorapumuueckre ypaBHEHUs 2
46-47 | Jlorapudmuueckre HepaBeHCTBA 2
48-49 | Ypoxk 0600111eHHs] M CUCTEMATU3alluK 3HAHUM 2
50 | KontponpHas padora Ne 4 «Pemenue sorapumos, 1
norapu(MUYECKUX YPaBHEHUN U HEPABEHCTBY
I'naBa V. Tpuronomerpuueckue ¢gpopmyJinl — 20 yacos
51 | Pagnannas mepa yria 1
52-53 | IIoBOpOT TOUKH BOKPYT Havajla KOOPJAUHAT 2
54-55 | Onpenenenue CUHyca, KOCUHYCa U TAaHT€HCA yria 2
56 | 3Haku cuHyca, KOCUHYCa U TAaHT€HCA 1
57-58 | 3aBUCUMOCTb MEXKIY CUHYCOM, KOCHHYCOM U TAHT'€HCOM OJHOIO 2
M TOTO )K€ yria
59-60 | TpuroHoMeTpruyeCKue TOXKIECTBA 2
61 | CuHyc, KOCHHYC U TaHT€HC YTJIOB a U — @ 1
62-63 | DopMyIIbI CIIOKEHUS 2
64 | Cunyc, KOCUHYC ¥ TaHT€HC JBOMHOTO yrIia 1
65 | CuHyC, KOCHHYC ¥ TaHT€HC MTOJIOBUHHOTO yIJia 1
66-67 | ®opmyIbl IPUBEACHUS 2
68 | Cymma u pazHoCcTh cuHYycOoB. CymMMa U pa3HOCTh KOCHHYCOB 1
69 | Ypok 06001IeHNs M CUCTEMATU3alluK 3HAHUM 1
70 | KortponwsHas pabota Ne 5 «PemnieHue TpUroHOMETPHIECKUX 1
TOKJIECTB C UCIIOJIb30BAaHUEM (DOPMYJI CIIOKEHUS U TPUBEIACHUS
I'naBa VI. Tpuronomerpuueckue ypaBHenusi — 14 yacon
71-73 | YpaBHEHHE COS X = a 3
74-76 | YpaBHeHue sin X =a 3
[/7-78 | YpaBHeHue tg X = a 2
79-82 | Pemenue TpUTOHOMETPHUYECKUX YPaBHEHUM 4
83 | Ypok 06001IeHHs 1 CUCTEeMaTH3alluK 3HAHUMA 1
84 | KontpomnpHas pabota Ne 6 «Pemienne TpuroHoMeTpuIecKux 1
YpaBHEHUI
85 | UToroBasi npoMe;KyTOYHAasi ATTeCTAIUSI 1
UTOI'O: 85




TemaTrnuyeckoe mianuposanue «I'eomerpus» 10 kinace

Ne
ypoka I'naBbl. Tembl KoJa-Bo
4acoB
Beenenmue - 2 yaca
1-2 | [Ipeamer crepeomerpun. OCHOBHBIC MOHSITHUSI U AaKCUOMBI 2
crepeomeTrpui. IlepBbie ciencTBUs U3 aKCHOM
I'naga |. IlapaasieabHOCTh NPAMBIX U IUIOCKOCTEH — 9 yacoB

3 [lapannensHble npsiMble B IpocTpaHcTBe. [lapanienbHocTs Tpéx 1

npsaMbIX. [TapajuieIbHOCTD NPSAMOMN U IIIOCKOCTH.

4 Pemenne 3amau o teme «llapannensHOCTh NPAMBIX, IPSIMOM U 1

IJIOCKOCTHY.
5-6 | CxpemmBaroniuecs npsiMple. YTiabl ¢ COHANpPaBIEHHBIMU 2
CTOPOHAMH. YTOJ MEXIY MPSIMBIMHU.

7 [TapannensHbie muockocTH. CBOMCTBA MapaJIeIbHBIX MIOCKOCTEH. 1
8-9 | Terpasap u napasuienenurnen 2
10 3ajayu Ha MOCTPOCHUE CEUCHMUIA. 1
11 | KontpoabsHas padota Nel no teme «IlapannensHOCTh MPSAMBIX U 1

IIJIOCKOCTEN.

I'naBa |l IlepneHaAUKYJISAPHOCTH MPSAMBIX U IIOCKOCTEH — 16 yacoB

12 | IlepieHauKyISIpHBIC MPSIMBIE B IPOCTPAHCTBE. 1
13 | [lapannenbHble IPsIMBIE, TEPIICHIUKYISIPHBIE TIIOCKOCTH 1
14 | IIpu3Hak NeprneHANKYJISIPHOCTH MPSIMOM U TIIIOCKOCTH. 1
15-16 | Teopema o mpsIMOM, MEPICHANKYIIPHON TIIIOCKOCTH. 2
17 | PemieHue 3a7a4 1o TeMe «IEePHEHIUKYISIPHOCTD MPSIMOM U 1
TUTOCKOCTI.
18 | PaccTostHue OT TOYKH 10 TUIOCKOCTH. 1
19-20 | Teopema o TPEX MEPHEHANKYIIAPAX. 2
21 | Yron Mexay npsiMOi U TIIOCKOCTHIO. 1
22 | Pemenue 3a/a4 o TeMe «IepreHIuKYIsp U HAKIOHHBIE. YTO 1
Meay OPsIMOM Y TJIOCKOCTBIO».
23-24 | JIByrpaHHbBIN yTOJI. 2
25-26 | Ilpu3Hak nmepneHANKYISIPHOCTH ABYX TUIOCKOCTEH. 2

27 | KourponbsHas paborta Ne2 o teme «IlepreHAUKyYISIPHOCTD MPSMBIX 1
Y TITIOCKOCTEN.

I'nasa |11 Muororpanaukm — 11 yacos

28 | [lonsiTne MHOTOTpAaHHUKA 1

[EEN

29 | [Tpuzma.

30 | [upamuna. 1




31 | [IpaBunpHas nupamuja. 1
32 | Yceu€HHas nupamuia. 1
33 | Pemenue 3amau no reme «llupamuman 1
34 1
35 | [loHsiTHe MpaBUILHOTO MHOTOTPAHHUKA. 1
36 | DneMeHThl CHMMETPHH NMPaBUIBHBIX MHOTOTPAaHHHUKOB. 1
37 | Pemenue 3amau no teme «lIpaBuibHble MHOTOTPAaHHUKI 1
38 | KonrponbHas pabora Ne3 no Teme «MHOrorpaHHUKI 1
I'nasa |V BekTopsl B npocTpancTBe — 9 yacos
39 | [lonsitue BekTOpa. PaBeHCTBO BEKTOPOB 1
40 | CnoxeHHUe W BRIYMTAHUE BEKTOPOB 1
41 | CyMmMma HECKOJIbKUX BEKTOPOB 1
42 | YMHOXEHHUE BEKTOpa Ha YUCIIO 1
43 | Pemienue 3amau no reme «BekTop B mpoCTpaHCTBE» 1
44 | KommuianapHble BEKTOPbI 1
45 | [lpaBuiio napajuienenurneaa 1
46 | PaznoxkeHue BekTopa o TpEM HEKOMIIJIaHAPHBIM BEKTOpaM 1
47 | KonrposbHas pabora No4 o Teme «BeKTOphI B MPOCTPAHCTBEY 1
IloBTOpenne. Pemenne 3axay — 6 yacos
48 | IloBropenue. [lapamienbHOCTh IPSIMBIX U TUIOCKOCTEH. 1
[lepneHAMKYIIPHOCTH NPSIMBIX U TUIOCKOCTEH.
49 | [loBropenne. MHOTOTrpaHHUKH. 1
50 | IloBTopenue, BekTopbl 1
51 | UToroBast KoHTpoOJIbHAs paboTa 1
UTOT'O 51
TemaTu4eckoe IIIAHUPOBAHUE
«AJire0pa ¥ HaYaJIa MaTeMaTHYeCKoOro anajausa» 11 kiaacc
Ne
ypoka I'naBbl. Tembl KoJu-Bo
4acoB
I'naBa VII. Tpuronomerpudeckue pynkuuu — 14 gacos
1-2 | O6nacTh onpeeeHUsT U MHOYKECTBO 3HAUCHUI 2
TPUTOHOMETPUYECKUX (PYHKIMH
3-4 | YeTHOCTH, HEUYETHOCTH, MEPUOIUIHOCTH TPUTOHOMETPUIECKUX 2
byHKIII
5-7 | CBoiicTBO PYHKIMHU y = COS X U €€ rpaduk 3
8-9 | CroiicTBO PyHKINH y = sin X U e€ rpaduk 2
10-11 | CroiicTBa u rpaduku GyHKIUNA y =tg X 1 y = Cctg X 2
12 | O6patHbIe TpUTOHOMETPUYECKHE QYHKIIUN 1
13 | Ypok 06001IeHNs U CHCTeMaTH3aIMK 3HAHUI 1




14 | KontponpHas padora Ne 1 «Tpuronomerpuueckue GyHKUNUN U UX 1
rpaduku. OO6paTHble TPUTOHOMETPUUECKUE (DYHKIIUN
I'naBa VIII. Ilpou3Boanas u e€ reomerpruyecKuii cMbIcJ — 16 yacoB
15-16 | [IpousBoaHas 2
17-18 | Ilpou3BojHasi CTeNEHHON (PYHKIIUU 2
19-21 | TlpaBuna auddepeHunpoBaHus 3
22-24 | Ilpon3BoJiHbIE HEKOTOPBIX ATEMEHTAPHBIX (PYHKIUN 3
25-27 | 'eoMeTpHUECKHI CMBICT IPOU3BOIHON 3
28-29 | Ypok 060011eHNs M CUCTEMATU3alluK 3HAHUM 2
30 | KonrponbHas pabora Ne 2 «IIpousBoaHas cteneHHON QyHKIINH, 1
npaBuiia JudPepeHnpoBaHus
I'nasa IX. IlpumeHeHne NPOU3BOAHOM K MCCJIeI0BAHUIO PyHKumii — 12 yacoB
31-32 | Bo3pacTtanue u yobiBaHue GyHKIUU 2
33-34 | DkcTpeMyMbl PYHKIIUU 2
35-36 | [IlpumeHeHne NpOU3BOIHON K MOCTPOEHUIO IPaPUKOB (QYHKIIHIMA 2
37-39 | Haubonpiiee 1 HauMeHblee 3Ha4eHus1 QyHKIUU 3
40 | BeimykiiocTs rpaduka GyHKIMNA, TOUYKH Neperundoa 1
41 | Ypok 060011IeHNs U CUCTEMaTHU3allui 3HAaHUT 1
42 | KontposbHas pabota Ne 3 «CBoiicTBa GyHKIHI 1
I'naBa X. UnTerpaa — 10 yacos
43-44 | TlepooOpasHas 2
45-47 | TlpaBuia HaXOXJICHHS IEPBOOOPA3HBIX 3
48-49 | ITnomanas KpUBOJIMHEHHOM Tpaneuy U HHTETrpal 2
50 | IlpumeHeHue Npou3BOAHON UHTErpaja K PELICHUIO MPAKTUYECKUX 1
3aja4
51-52 | Ypok 0000111eHNs U CHCTeMaTU3aIMK 3HAaHUI 2
53 Kontponbsaas padota Ne 4 «Pemenue 3a1a4 ¢ TOMOIIBIO 1
MHTETpajiay
I'naBa XI. KomOunaropuka — 10 yacon
54 | IlpaBuno npousBeaeHUs 1
55-56 | IlepectanoBKM 2
57 Pa3smenienus 1
58-59 | CoyeraHus u uxX CBOMCTBa 2
60-61 | bunom HpioToHa 2
62 | Ypok 00001IeHus ¥ CHCTeMaTH3aIKy 3HAHUI 1
63 | CamocrositenpHas pabota Ne 1 «PemeHne 3a1a4 KOMOMHATOPUKI 1
I'nasa XII. DuiemenThl TeOpuu BepossiTHOCTel — 11 yacos
64 | CoObiTHs 1
65 | KomOunanus coosituii. [IpoTBOMONIOKHOE COOBITHE 1
66-67 | BepossTHOCTH COOBITHS 2
68-69 | CnoxeHre BepOsITHOCTEH 2
70 | HezaBucumbie cOOBITHS. Y MHOKEHUE BEPOSITHOCTEN 1
71-72 | CraTuctudeckasi BEpOSITHOCTh 2




/3 | Ypok 000011eHus U cUCTeMaTU3alii 3HaHUI 1
74 | CamocrositenbHas padota Ne 2 «PelieHue 3aaa4 1no TeOpun 1
BEPOSTHOCTH
I'naa XIII. Crtatuctuka — 8 yacon
7/5-76 | CnyualiHble BEJIMUUHbI 2
[/7-78 | llenTpanbHble TEHICHIINU 2
79-80 | MepsI pazdpoca 2
81 | Ypok 00001IeHus U cUCTeMaTHU3alluy 3HaHUN 1
82 | KontponbHas pabora Ne 5 «3anauu o cratuctuke. Teopun 1
BEPOSTHOCTH, KOMOMHATOPUKH»
83-86 | UToroBoe moBTOpEeHHE 4
NTOT'O: 86
TemaTuveckoe miianuposanmne «I'eomerpus» 11 kiaace
Ne ypoka Kou-Bo
I'naBbl. Tembl 4acoB
BBoaHoe moBTOpPEHHUE - 2 4Yaca
1-2 [TapannensHOCTh NPSIMBIX U MJIOCKOCTEH. 2
[lepneHMKYISIPHOCTD NMPSAMBIX U INTIOCKOCTEM.
MHororpanHuku. BekTtopsl
I'naBa VI. Hununap, konyc, map — 14 yacos
3-4 [Tonsitue umuup. [nomans moBepXHOCTH UITUHAPA 2
5-6 Konyc. [Tnomaas moBepXHOCTH KOHYCA 2
7 Y ceu€HHBIN KOHYC 1
8 Pemenne 3amau Ha Temy «llmomans MoBEpXHOCTEN HMIIMHIPA, 1
KOHYCa»
9-10 Cdepa u map. YpaBHenue cdepsl 2
11-12 Bzaumnoe pacnionoxenue chepsl u miaockoct. KacatenbHas 2
TJIOCKOCTB K cdepe.
13-14 ITnomane cheps 2
15 Pemenne 3amay Ha TeMy «YpaBHEHHE H IUIOMIAIL CHEPHI. 1
KacaTenpHas mimockocTh B cheper
16 Kontponbhnas padota Nel Ha temy «Ilnomans noBepXHOCTH TEN 1
BPAIIICHUS
I'aaBa VII. O0bembl Tes — 16 yacoB
17-18 [Tonsitue 06bEMa. OOBEM PSIMOYTOJIBHOTO NapalieNenuIne1a 2
19-20 O0bEM npsimoii ipu3Mbl. OOBEM IIIIMHIPA 2
21-22 Pemienue 3amau no teme «O0bEM PSIMON IPU3MBI U 2
ITATHHAPAY
23-24 Boruncnenue 00bEMOB Te ¢ moMoIIbIo uHTerpanga. O0bEM 2




HaKJIOHHOU npu3Mbl. O0bEM upamuibl. O6bEM KOHYCA.

25-26 Pemienue 3amau no teme «Boruncienne o0bEMOB Te € 2
MOMOIIBIO MHTErpajIa
27-28 O6bEM mapa. OObEMBI IAPOBOTO CErMEHTA, IAPOBOIO CIIOS U 2
IIAPOBOT0 CEKTOpa
29-30 [Tnomans cheps 2
31 Pemenue 3anay no reMe «O0bEM 1mapa u miomab chepbbdy 1
32 KonTtponbsHas pabora Ne2 Ha TeMy «OOBEMBI T 1
I'nmaBa V. Metoa koopanHat B npoctpancrse. /[Bu:kenus — 10 yacos
33 [IpsimoyroJibHas cucTeMa KOOPAMHAT B MPOCTPAHCTBE 1
34 Koopaunatel BekTopa. CBs3b MEKIY KOOpAUHATAMH BEKTOpA U 1
KOOPJMHATAMU TOYEK.
35 [TpocTeiimue 3a1aun B KOOpAMHATAX 1
36 Yron mexny Bektopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB 1
37 BbryuciieHne yriioB Mexay NPsIMbIMU U TUIOCKOCTSIMU 1
38 Pemenne 3anaq mo Teme «CKkansipHOE POU3BEICHUE 1
BEKTOPOB»
39 IenTpasnbHas cummetpusi. OceBasi CHMMETPHS 1
40 3epkanbpHast cumMeTpusi. [lapannenbHblil mepeHoc. 1
41 Pemienue 3amad mo reMe «JIBuxKeHUE» 1
42 Kontponbsnas pabora Ne3 o teme: «MeTo KOOpAUHAT B 1
npocTpaHcTBe. JBIKeHHE
IToBTOpenue kypca 11 kiaacca — 13 yacon
43-44 IToBTrOpenue. I{unuHap, KOHYC 2
45-46 [ToBTopenue. Chepa u map 2
47 [ToBTOopenue. OOBEM TPSIMOYTOIBLHOTO MapalJIeJIeTHIe /1A 1
48 [ToBTOopenue. OOBEM PsIMOI MPU3MBI U TWIHHIPA 1
49 [ToBTOopenue. OOBEM HAKIIOHHOW MTPU3MBI, TUPAMUJIBI U 1
KOHYcCa
50 IToBTOopenue. O6BEM chepsl u mapa 1
51 Hrtorosas romoBast aTrecTalis 1
UTOT'O 51




[Ipunoxenue 1
10 xnacc
Kontponbnas padota Ne 1 « Pemmenue 3agau ¢ apuMeTUU€CKUM KOPHEM
HaTypajabHOU creneHd. CTeneHb ¢ paluOHANIbHBIMU U JE€HCTBUTEIbHBIMU
NOKa3aTeIsIMU»
1 BapuanT
1. YopoctuTh BbIpakeHUE:

1 (Va2 V63 mj%+%%

2. HpI/I KaKHUX 3HAYCHUAX X UMCCT CMbBICJI BBIPAKCHUC!

1) Y2x -3 2) V2x2 — x—1
3. YrpocTuth BeIpakeHHe:

3 1
c2 ch2 N 2¢% — 4ch
1 1~ 1 1 _
G+bz bz-cz Cb
4. BbIYHCIIUTH:

1) 21—2\/5 . 4\/5 2) 91+\/§ . 31—\/5 . 3—2—\/§

5. Pemmn ypaBHeHHE:
22x+l = 39
2 BapuaHT
1. YnopocTuTs BblpaxeHue:

3|l6a 3| 1
1) Y8lxty <33y 2) j b2 \/Zab

2. Ilpu xakux 3HAYEHUSX X UMEET CMBICII BHIpAKCHHE:

4|2 — 3x
1) Vx+3 2
) VX ) |2x—2
3. YrpocTuth BeIpakeHHE:
2 1
a3 abz 2a?

Va+vb Vb-+va a-b
4, BBIYHUCIUTE:

1) 3273V3. 273 2)43+V2. 212 . p=42

5. Pemu ypaBHeHue:

352 = 27



Kontponbshas padora Ne 2 «IToctpoenue rpadukoB cTeneHHOW (PYHKIUH.

Pemrenrie paBHOCUIIBHBIX U HPPALlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB)»

1 BapuanT

1. Haiitu Hanbomnbliee 1 HAaMMEHbIIIee 3HaUeHUEe (PYHKIIUU Ha 3aJaHHOM
OTpE3Ke:

1) y=x*xe[-1;2] 2)y =x1 xe[-3;-1]

2. Haiitu o0GnacTh onpezenensi 1 MHOXECTBO 3HAaUeHUH (QyHKIUU, 0OpaTHOM K
JTaHHOM:

Dy=-2x+1; 2)y = >

2xX+4

3. [loctpouTts rpaduk GyHKIUU:

y= Vx+1
4. Peminth ypaBHEHHUE:

1) V5x — 1 + 3x2 = 3x; 2) Vx2 —17 =2

2 BapUaHT

1. Haiitn HanGobIIee U HaUMEHBIIICE 3HAYCHUE (1)YHKLII/II/I Ha 3aJaHHOM OTPC3KCE:

2)  y=x,xe[-2;3] 2)y=x2 x¢€[1;4]

2. Haiiti 061acTh onpeesieHUs] 1 MHOXKECTBO 3HaAYCHUH (DYHKITMH, 0OpaTHON K
JTAHHOM

Dy=;x=7 2y =&x-1)°

3. [MocTpouTts rpaduk GyHKINU:
y = 2x2
4. PemuTh ypaBHEHHUE:

DV3—-x—x%=x; 2) Vx2+17 =3



KontponbsHas padora Ne 3 «Pemnienue nokazareabHbIX yYpaBHEHHMI U HEPABEHCTB,
NOCTPOEHHE rpaMKOB IMOKA3ATEIBHON (PYHKIIHI

1 BapuanT

1. ITocTpouTts rpadux GpyHKINU:

Dy=3"-2 2)y= (") +3

2. PemuTh ypaBHEHHE:

1

1)3*2:3%2=1; 2)25—6-55+5=0

3. pemuTh HEPABEHCTBO:

1) 27435 < 4 2) =

4. PemuTh cCUCTEMY YpaBHEHHI

4% - 2Y = 32
{38X+1 — 33y

2 BapuaHT

1. TToctpouts rpaduk GyHKIUU:

y=2"; 2)y= (%) -2
2. Peminth ypaBHEHUE:
~0,06
1) 502 () =57 2)4+ 21 -80 =0

3. pemuTh HEPABEHCTRO:

1) 0,752 < 0,73; 2) 0,572 >

el

4. PemuTh CUCTEMY YpaBHEHHI

X—y=2
3x2+y — 1

9



KontponbsHas padborta Ne 4 «Pemienne nmorapuMoB, JorapupMuIecKux ypaBHEHUN

U HCPABCHCTB»

1 BapuanT
Hatigure x, ecnu lgx =2lg5-1g2 .
Pewnre ypaBHenue logs(4x+5)=2+logs(x—4).
Pewnte HepaBererso logg, (1-3x)>-1.
Peumre ypasHeHHe 2I0g21 x=log,x-1=0.
4 4
HalinnTe HaMMEHbIIEE €0 PELIeHHE HepaBeHCTBa logq (4x +2) 2 logy, (14 -2x).

Pewnre ypaBHeHue log, (5)::2 +11lx— 1) =log; (2x+1).

CKOJIBKO LIETOYHCIIEHHBIX PELIeHHH UMeeT HepaBeHeTBo log, (T - 21] <3?

2 BapUaHT

1
Haiamre x, ecmm Igx = EIgS - lg\.@ .

Pewmre ypaBuenne |+log, (10-x)= lng,(4 x).
3

1

3
Pemmre HepaBenctBo logg (2x+5)<2
Pemmnre yparuenne 2logax +logox—1=0.

Haiiznre HanMeHblLee Lie/ioe peienHe HepasencTsa log (3 —2x) < log,(2x+5).

Pewwurte ypaBaenue log, (43:2 —13x- 2) =log, (1-2x).

7 7

CKOJILKO LIEIOYHCIEHHBIX pelueHuii umeeT HepaBeHeTBo logy s (9—x)>-27




KonTtponbsHas padbora Ne 5 «PenieHre TpUroHoMeTpHUIECKUX TOXKIECTB C
UCIIOJIb30BaHUEM (POPMYIT CIIOKEHHSI U IPUBEICHUSD)

1 BapuanT
1. HanTn 3HauYeHmne BblparkeHus:

1) sin 73°cos17° + cos73°sinl17°

7T

. 7T 3 . T
2)sin — cos — — sin—cos
12 12 12

12
2. YNpOCTUTb BblparkeHue:

1) sin(a + B) + sin(—a) cos(—p)
2) cos (g — @) sin (g — ,8) — sin(a — )
3. [loKaKunTe TOXAEeCTBO:

1) cos (g + a) = \/;(cos a—sina)

cos(a+p)
cosasinf

2) = ctgf —tga

2 BapUaHT

1. HanTn 3HauyeHne BblparkeHuns:

1) sin 73°cos13° - cos73°sin13°

. bm T . T 51
2)sin —cos — + sin—cos —
12 12 12 12

2. YNPOCTUTb BblparKeHue:

1) sin(a + B) + sin(—a) cos(—f)
2) cos (g — a) sin (g — ,8) —sin(a — B)
3. [loKaxk1ute TOXKAECTBO:

1) cos G + a) = \/;(cos a —sina)

cos(a+f3)
cosasinf

2) = ctgp —tga



KontponbsHas padora Ne 6 «Pemienne TpuroHOMETpUYECKUX YpaBHEHUID
1 BAPUAHT
1. PewnTb ypaBHeHuUe:
1) 2cos§ =43
2) cos? 2x = 1+sin? 2x
3) (1+cos x)(3—2cos x) =0
4) (4sinx—3)(2sinx+1)=0
5) (tg x—2)(2cosx—1)=0

6)1+tg3x=0

2 BAPUAHT

PewunTb ypaBHeHMe:

1) (tgx—1)(tgx+V3)=0
2)V3 +tg 2x =0

3) sin (x+%n) =0

4) cos? 2x = 1+sin? 2x

5) (1+cos x)(3 —2cos x) =0

6) (4sinx—3)(2sinx+1)=0



NToroBaa KOHTpO/bHaA paboTa 3a 10 kKnacc
1 BapuaHT

91+\/§ . 31—\/§ . 3—2—\/§

1. Beruucnurs:
2. IlocTpouts rpaduk GyHKINHU:

y= Vx+1

3. Pemnts ypaBHEHUE:

1
372.3%2 = q;
4. [loKaXknTe TOXAeCTBO:

1) cos G + a) = \/;(cosa —sina)

5. Pemuth ypaBHEHue:
(1+cos x)(3 —2cos x) =0

2logsx +logex —1=0.

2 BapUaHT

1. BBIUUCIUTH: 43+‘/§ . 21_‘/E . 2_4_‘/5
2. Tloctpouts rpaduk GyHKIUH:

y = 2x 2
3. Pemuth ypaBHEHHE:

33352 = 1

4. [1oKaxknTe ToXKAecTBO:

cos(a+pf)
cosasinf

= ctgf —tga
5. PewunTb ypaBHeHMe:

(tg x—1)(tgx +v3)=0

2log} x—log,x—1=0.
4 4



11 knacc

Kontponsnas padora Ne 1 «Tpuronomerpuueckue GyHKIUU U UX TpadUKH.
OOpatHble TPUTOHOMETPUYECKUE (DYHKIIUMD)

1 BapuanT
1. CpaBHUTH yKCa C MOMOIIbIO Ipadrka
1) cos= u cos ad

7 9
2)sin2 u sin 3,5
3) cos49° u cos 395°
2. HaiiTi Bce KOpHU ypaBHEHUs, puHaiexkaiue otpesky [0; 311]
1)sinx = %
2)cosx=-1
3)tgx=—+3
3. [locTpouTts rpadux GyHKIUU:
1) y=Sin ||
2)y=1+cos x
4. Peminth ypaBHEHUE:
1) arcsin (2 — 3x) = %

2 BapHaHT

1. CpaBHUTH YHKCIIa C TOMOIIBIO TpaduKa
2n 6m

1) cos— u cos—
5 5

2)sinl u sin3

3) cos 23° u cos 383°

2. Haiitu Bce KOpHH ypaBHEHUs, IpHHAIekKarire oTpe3ky [0; 311]

1)sinx = —%

2)cosx=1

3)tgx=+/3

3. [TocTpouTts rpaduk hyHKINN:

1)y =1Sin x|

2) y =-1+ cos X

4. PeminTh ypaBHEHHUE:

1) arcsin (2 — 3x) = %



KoHTponbHasa pabota Ne2: Mpasunaa BbluMcaeHUA NponsBoaHoi. NMpounssoaHasn
CNOXKHOWU PYHKLMUM

1 BapuaHT
1. HanTtu nponssogHyto GyHKUMK:
a) f(x) = x(x*—4)
6) f(x) = xV3x

x
x2+1

B) f(x) =
r) f(x) = x*sin2x
2. HainauTe 3HaueHme npoussoaHoi dyHKumm f(x) = 3x + Cos x B TOUKe X, = g

3. Pewwte ypasHenue f'(x) = g'(x), ecn usBecTHo, 4To f(x) = 4/x, g(x) =
Zx—5
3
4. Hangute yrnoBom KoapPuUMEHT KacaTeIbHOM, MPOBeAEHHOM K rpadpuKy GyHKUUN
f(x) =4 —3x+ 0.5x2 B TOYKe c abCUMCCOM Xy = 2
2 BapuaHT
1. Haiitu npou3BoaHYIO (QYHKIIUU:
a) f(x) = x*(x +5)
0) f(x) = x%V2x

x+2

B) f(x) = —

x+1
r) f(x) = x°cos3x

. . : 1
2. HaiinuTe 3Hauenne npousBoaHoi GpyHkimu f(x) = 2x + 3 sinx 6 mouke X, = 3

3. Pemmure ypasnenue f (x) = g'(x), ecau uzsecmno,umo f(x) = 6x, g(x) =
%x +7

4. Haiinute yrioBoi kodddUIIMEHT KacaTeIbHOU, TPOBEIEHHON K TpaduKy HyHKIUN

1 y
f(x) = =x3— 4x — 5 B TOUKE C abcuuccoii x, = —1
3



KonTtponbsHas padora Ne 4 «Pemienue 3a7au ¢ moMOILbIO HHTETpaIay
1 BapuanT

1. Haittu onHy 13 nepBooOpa3HbIX QYHKIUU:

1) 2x5 - 3x3 7)

X3 x
2. Haiitu Bce nepBooOpa3Hbie (QyHKIMMA:

1)sin(2x+3)  2)e¥s 3) —

3. Haiitu muiomaas purypsl, orpaHndeHHo# ocbio OX 1 napabosiou:
Hy=4-x° 2)y=-x>+4x -3

4. BBIYUCIIUTH UHTETPAI:

1) [°,(2x — 3)dx 2) [ 2e**dx

5. HaiiguTe miomans GUrypsl, orpaHiueHHoi napabonoii y = (x + 1)? , npsamoii

y =1 —xwu ocbro Ox

2 BapuaHT

1. Haiitu onHy u3 nepBooOpa3HbIX PyHKIUU:
7 B8 2_°

1) 6x" — 5x 2) ===

2. Haiitu Bce nmepBooOpa3Hble (PYHKITHN:

1)cos 2x+3)  2) e 3) —

3. Haiitu rutomans Gurypsl, orpaHudeHHON ochio OX 1 mapabosion:
Hy=4-x° 2)y=-x>+4x-3

4. BBIYUCIIUTH UHTETPAJ:

1) [°(2x — 3)dx 2) [ 2e*dx

5. Haitnure mromaas GUTypbl, OrpaHUYeHHON mapadosoi y =4 - X2, mpsaMoit
b 9

y =4 —x u ocbto Ox



KontponbsHas padora Ne 5 «3agaun no cratuctuke. Teopun BEposSTHOCTH,
KOMOMHATOPUKHU»
1 BapuanT

1. Ckonbkumu cnoco6aMu MOKHO COCTaBUTh paclUCcaHue 5 ypOKOB Ha OJMH
JI€Hb U3 5 pa3InYHbIX YY€OHBIX TPEAMETOB?

2. B knacce 18 ywamuxcs. U3 ux uncna Hy>KHO BbIOpatTh (huzopra, KyJbTopra
U Ka3Hauel. CKOJIbKMMU CIIOCO0aMU 3TO MOXKHO CelaTh, €CIIU OJIUH
YUYEHHK MOKET 3aHUMAaTh He 00Jiee OJHOU TOIKHOCTH?

3. CKOJBKO pa3lMYHbIX MATU3HAYHBIX YUCEN, HE COJIEPIKAIUX OJJUHAKOBBIX
udp. MoxHo 3anucath ¢ nomoibto nudp 1, 2, 3, 4, 5 Tak, 4ToOHI: a)

nepBoit Obpu1a nudpa 5, a Bropoit — nudpa 1; 6) neproii 6puta mudpa 5.
713!

110

5. Haiinute 3Hauenue Boipaskenus: Co — Clg

4. Bpruucnute: a) A3,;  6)

2 BapuaHT

1. CkoapkuMU CrIocoOaMu MOXHO COCTaBUTh pacrucaHue 6 ypokoB u3 6
Pa3HBIX yYeOHBIX TPEIMETOB.

2. B xmacce 20 yuamnuxcs. Heo6xo1umMo Ha3HAYUTh 110 OJTHOMY J€KYPHOMY B
CTOJIOBYIO, BECTHUOIOJIb U CIIOPTUBHBIN 3aj1. CKOJIBKUMH CTIOCOOaMH 3TO
MO’KHO CJIIeJIaTh?

3. CKOJBKO pa3IMYHBIX MATU3HAYHBIX YHUCEI, HE COJIEPIKAIIUX OJJUHAKOBBIX
udp. MoxHo 3anucaTh ¢ momoinbto nudp 1, 2, 3, 4, 5 Tak, 4T0OHI: a)

nocyenHei owina nudpa 3; 6) neproit ObIa 1Udpa 4.

104!
4, BpumcnuTh: a) Af,;  6) ——
12 18!

5. Haiingure 3nauenue Beipaxenus: C19 + Ci2



10 kiaacce
KonTtponbsHas padora Nel no teme «IlapannenbHOCTh NPSIMBIX U IIIOCKOCTEN»

1. Touxa C nexur Ha otpeske AB, npuueM AB:BC = 4:3. Otpesok CD,
paBHbIN 12 cM, mapajuieseH MI0CKOCTH 0, TPOXOAALIEN YEPE3 TOUKY B.
Hokaxure, yto npsimas AD nepecekaer miocKocTh 0 B HEKOTOPOH Touke E,
Y HAaUUTE OTPE30K BE.

2. B tpanenun ABCD ocnoBanue BC paBHO 12 cM. Touka M He JIeXKUT B
IJIOCKOCTH Tpamneuuu, a Touka K — cepennna orpeska BM. Jlokaxxure, 4To
mockocTh ADK nepecekaeT orpe3ok MC B HEKOTOpO# Touke H. u HaiiauTe
oTpe3ok KH.

3. Jansl mapamnenorpamm ABCD u tpaneuus ABEK ¢ ocHoBanuem EK, He
JeXallre B OHOU MII0CKOCTU. BhIICHUTE B3aUMHOE PacIoNOKEHUE PSIMBIX
CD u EK. Haiimute nepuMeTp Tparneuunu, €ciid U3BECTHO, YTO B HEE MOXKHO
BIKMCATh OKPYXHOCTh U AB = 22,5 cm, EK = 27,5 cwm.

4. B terpasape ABCD touku M, N u P aBnstores cepenunamu pedbep AB, BC
u CD, AC =10 cm, BD = 12 cm. lokaxute, uto miiockocth MNP npoxoaut
yepes cepenuny K pedpa AD, u HailinTe nepuMeTp 4eThIpEeXyrobHHUKA.
[TonyueHnHoro npu nepecedeHnu TeTpalapa ¢ miockoctbro MNP.

Kontponsnas padota Ne2 o teme «llepreHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEN

1. Yepes Touky A u B nipsimoii AB nipoBeieHbI IpsiMble, TEPIEHIUKYIISIPHBIE K
IJIOCKOCTH 0, M TIEPECEKAIONIUE €€ COOTBETCTBEHHO B TOukax A1 u Bi.
Haiinure A1B1, ecmu AB=15 cm, AA1 = 21,5 cm, BB1 = 33,5 cm.

2. Uepes Bepminny A nipsmoyroiabHuka ABCM nposenena npsmast AK,
MEPIECHANKYISAPHAS K TUIOCKOCTH NpsiMoyrosibHUKa. M3BecTHO, yTo KM = 6
cM, KB =7 cm, KC =9 cm. Halinure pacctosinue ot Touku K 10 miockoctu
ABCM u paccrosaue mexay npambiMu AK u CM.

3. Karer AC npsimoyronbHoro tpeyroibanka ABC ¢ mpsmbiM yriiom C Jaexut
B TUIOCKOCTH 0, @ YToJl Mexay TiockocThio o i ABC paBen 60°. Haitnute
paccrosinue oT Touku B 1o mockoctu a, ecau AC =5 cm, AB =13 cm.

4. Hailigute usmepenus npsamoyroyibHoro napamienenunena ABCKA1B1C1Ky,
eca ACy = 12 cM u quaronans BK; cocTtaBisieT ¢ miaoCKOCThIO rpaHu
AAKK;: yron B 30°, a ¢ pe6bpom KK — yron B 45°.



Kontponbsnas pa6ota Ne3 no teMe « MHOTOTpaHHUKH

OcHoBaHue NPSIMON MPU3MBI SBIIAETCS PAaBHOOEAPEHHAS Tpanenus ¢
OCHOBAHUEM 25 CM 1 9 CM U BBICOTOM 8 CM. HAUAUTE ABYTPAHHBIE YTJIBI IPU
OOKOBBIX pEOpax MPU3MBI.

CTopoHBI OCHOBaHUS MPSAMOTro Napajjieienuneaa paBHbl 8 cM u 15 cMm u
o0OpazyroT yroia B 60°. MeHbllast U3 IIomaaeii JMaroHajbHbIX CEYCHUN
pasHa 130 cm?. HaiiguTe miomaas MOBEpXHOCTH NapajiieeluIe/a.
Ocuoannem nupamusl OABC sBusiercs TpeyroibHuk ABC, y KOoTOporo
AB=AC=13 cm, BC = 10 cm, pedpo AO neprieHauKyIsIpHO K MIIOCKOCTH
OCHOBaHHUA U paBHa 9 cm. Haiinure miomaas 60KOBOW MOBEPXHOCTH
OUPAMUJIBIL.

OcHoOBaHMEM NUPaMUJIBI SBIIETCS NApaJLIEIONPAMM CO CTOPOHAMHU 3 ¢M U 7
CM U OJIHOM U3 JuaroHajnei 6 cM. BbICOTa MUpaMUAbl IPOXOJUT Yepe3 TOUKY
nepeceueHus TuaroHaneil OCHOBaHMs M paBHA 4 cM. HailinuTe OOKOBBIE
pEOpa nmupamubI.

KonTtponbshas padora Ned o reme « BekTopbl B IpoCTpaHCTBEY

[TIycte ABCK — napamienorpamm, a O — npou3BoJIbHAsE TOUKA
npocTpaHcTBa. JIoKaxuTe, 4To: a)@ — 0A = 0C — OK; 6)@ —~0C=KA
Vmpocrure: a) 2(@+¢) —3(4da—¢) +a; 6)a—3(c—2a+X%X)+5E—
_45

OcHoBanue nupaMuibl ¢ BepuimHou O siBisietcs napasuiesnorpamm ABCK,
JUaroHaJIN KOTOPOTO MepeceKaroTcsi B ToUKe M. pa3iokKuTe BEKTOPHI

OK u OM mio BEKTOpaM a = AB,¢= OC,E= OB.

Touku A1, B1, C1 — cepeaunnl ctopod BC, AC, u AB tpeyronbauka ABC,
touka O — MPOU3BOJIbHAS TOYKA MPOCTPAHCTBA. JloOKaXHUTE, 4TO O_Af +
OB, + 0C, = OA + OB + 0OC
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Hrorosas koHTposibHast pabota 3a 10 kmacc

B tpanenuu ABCD ocnoBanue BC paBHo 12 cm. Touka M He neXUT B
IJIOCKOCTH Tparenuu, a Touka K — cepenuna orpeska BM. Jlokaxure, 4To
mockocTh ADK nepecekaeT orpe3ok MC B HEKOTOpo# Touke H. u HaauTe
oTpe3ok KH.

Karer AC npsamoyronbHOoro tpeyronbHuka ABC ¢ npssMbiM yriioM C IexuT
B IJIOCKOCTH 0, @ yroja Mexay miockoctbio oo 1 ABC pasen 60°. Haitnure
pacctosiHue oT ToukH B 110 mimockoctu a, eciiu AC =5 cm, AB =13 cm.
CTOpOHBI OCHOBAaHMS MPSAMOI0O MapaJJIENenuIle1a paBHbl 8 cM U 15 cM H
o0OpazyroT yroia B 60°. MeHbIas u3 mioniajei JuaroHaJIbHbIX CEUCHUM
pasHa 130 cm?. HaiiguTe miomaas MOBEpXHOCTH Napajiieenure/a.
OcHoBanue nupamuel ¢ BepmnHoit O sBisgercs napamienorpamm ABCK,
JUAroHaJIu KOTOPOTO MEepPeceKaroTcsl B TOUKEe M. pa3iioKUTe BEKTOPHI

OK u OM 10 BEKTOpaM a = AB,¢= OC,BE = OB.

KJ1acc
Kontponbsnas padora Nel Ha temy «Ilimomanb moBepXHOCTH TEN BPALIEHUS

1.

2.

OceBoe cedeHne NUIMHAPA KBAAPAT, AUAroHalIb KOTOpOro paBHa 20 cMm.
HaiiguTe: a) BBICOTY HIMIUMHAPA, TJIOMIA OCHOBAHUS LIMIUHAPA.
Brrumncnure miomaas OCHOBaHMS M BBICOTY KOHYca. Eciini pa3BépTkoii
OOKOBOM MMOBEPXHOCTH SIBIISIETCS CEKTOP, PaInyC KOTOPOro paBeH 9 cm, a
nyra paBHa 120°.

IInomans cedeHus cepsl, IPOXOIALIETro Yepes eé LeHTp, paBeH M2,
Hatinure miomans chepsl.

Bce cTtoponsl poM0a, muaroHany KOToporo paBHbl 15 cMm u 20 cM, KacarTcs
chepsnl paauycom 10 cMm. HaliuTe paccTOSTHUE OT IIeHTpa chephl 10
IJIOCKOCTH poMOa.

Kontponbshas padora Ne2 Ha Temy «OOBEMBI TE»
N3mepenus npsMoyrojibHOrO Napajuiesenunena paBHel 8 cM, 12 cm, 18 cm.
Haiigure pedpo kyba, 00bEM KOTOPOTO paBeH 00BEMY 3TOTO
napajuiesienumnena.
Hatigute 06mEM mipsimoit mpusmsel ABCA1B1C1, ecu yron BAC = 120°, AB
=5 cm, AC = 3 cM 1 HauOobIIas U3 miom@aaeil OOKOBbIX rpaHel paBHa 35
cM?,
Kakoe konnuyecTBo HepTH (B TOHHAX) BMEIIAET HUIMHIPUYECKAs IIUCTEPHA
nuamMeTpoM 18 M U BBICOTOM 7 M, eClii IIOTHOCTh He(TH paBHa 0,85 r/cm®,
Haiinute 00bEM npaBriIbHOM TPEYroJbHOW MUPAMUIBI, BBICOTA KOTOPOIt

paBHa 12cm, a ctopoHa paBHa 13 cwm.



Uroroas arrecranrionHas pabora

1. 1. BeruucnuTe mioiaj b OCHOBaHUS U BBICOTY KOHYyca. Eciin pa3BEépTkoi
OOKOBOI MOBEPXHOCTH SIBISICTCS CEKTOP, PAINYC KOTOPOTO paBeH 9 cm, a
nyra pasHa 120°.

2. TInomans cedeHus cepbl, IPOXOIALIEr0 Yepes eé LEeHTp, paBeH Icm2,
Haiinure miomaas chepsl.

3. Haitgute 066ém nipsimoit mpusmbel ABCA1B1C1, eciiu yron BAC = 120°, AB
=5 cm, AC = 3 cM 1 HauOoJbIIas U3 MIonageit OOKOBLIX rpaHel paBHa 35
cMZ,

4. OcHoBanue nupaMuibl ¢ BepnHo O siBnsiercs napamienorpamm ABCK,

AUArOHAJIN KOTOPOTO MEPCCCKATCA B TOUKC M. Pa3JI0KUTC BCKTOPLI

—_—

OK u OM o BEKTOpaM a = AB,¢= OC,B = OB,



IIpwioxenue 2

Kpurepuu 1 HOpMBbI OLICHKH 3HAHUI 00Y4aIOIIUXCH:
1. Oyenusanue ycmnozo omeema obyuanowuxcs
OTMeTKa «5» CTaBUTCSA, €CITU YUCHUK:

v/ MOJIHO PacKpbUl COJEp)KaHWE MaTepuana B 00beMe, MPeIyCMOTPEHHOM
MPOTrpaMMON U Y4EOHUKOM;

v/ M3I0XKWJ ~ Marepual  IPaMOTHBIM  S3BIKOM,  TOYHO  HCIOJB3YS
MaTeMaTHYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY, B OMNPEACICHHON JIOTUYECKOM
NOCJIEIOBATEILHOCTH;

v/ NPaBUJIBHO BBHINOIHWI PHCYHKH, YEPTEXKH, TIPaQUKH, COMYTCTBYIOIIUE
OTBETY;

v/ MOKaszal yYMEHHE WJUIIOCTPUPOBATL TEOPHIO KOHKPETHHLIMU IIPHMEPaMHU,
MPUMEHATH €€ B HOBOW CUTYyaIlMU MPH BHITTOTHEHUN MPAKTUIECKOTO 3a]aHNS;

v/ [IPOAEMOHCTPUPOBA] 3HAHUE TEOPHHM PaHEE HM3YYEHHBIX COMYTCTBYHOLIMX
TeM, CHOPMUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIL3YEMBIX IMPU OTBETE YMEHUU U
HABBIKOB;

v/ 0TBeYasl CaMOCTOSTENILHO, O6€3 HABOISIIMX BOIIPOCOB YUHUTEIS.

Bo3MoOXkHBI OfHAa — JBE HETOYHOCTH TPU OCBEIIEHHE BTOPOCTEIEHHBIX
BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUYEHUK JIETKO MCIPABUII MOCIIE 3aMEYaHUs
YUUTETIS.

OtrMeTKa «4» CTaBUTCS, €CJIM YAOBIETBOPSET B OCHOBHOM TpeOOBaHUSIM Ha
OILICHKY «5», HO MPU ATOM MUMEET OJWH U3 HEJOCTATKOB:

v B U3JIOKEHWM JIONYIIEHbI HeOOJbIIME NpPOOENbl, HE HCKAa3WMBIINE
MaTEMaTUYECKOE COJIEPIKaHUe OTBETA;

v/ JIONYILIEHbI OJWH — JBa HEJOYETA MPH OCBEIIEHHH OCHOBHOTO COJIEP)KAHUS
OTBETAa, UCTIPABIICHHBIC MTOCJIEC 3aMEUYaHUs yUNUTEIS;

v/ JONyIeHbl OIIMOKa Wi Ooliee JBYX HEJOYETOB IIPU  OCBEIIECHUU
BTOPOCTENIEHHBIX BONPOCOB WJIM B BBIKJIAJKAaX, JIETKO HCIPABICHHBIE IOCIE
3aMeYaHusl YUUTENsl.

OT1MeTKa «3» CTaBUTCS B CIAEAYIOLIUX CIydasiX:

v/ HENOJHO PAaCKPBITO COJEP)KaHWE MaTepuaia (COAEp)KaHWe H3JI0KEHO
dbparmMeHTapHO, HE BCEr/a MOCIEAOBATEIHbHO), HO TMOKa3aHO oO0Iee MOHWMAaHHE
BOI[pOCA M MPOJAEMOHCTPUPOBAHBI YMEHUSI, JIOCTATOYHbIE [JIi YCBOEHUS
MPOrpaMMHOT0 MaTepuaa;

v\ MMENNCh 3aTPyJAHEHHUs WM JIONYIHICHBI ONIMOKH B  ONpPEICICHUN
MaTeMaTU4eCKONM TEPMHHOJOIMH, YEPTeKaX, BBIKIAJKAaX, MCHPABJICHHBIC MOCIE
HECKOJIbKMX HABOJSIIMX BOMIPOCOB YUUTEIIS;



v yUEHHK HE CIpaBWICS C NPUMEHEHHEM TEOPUM B HOBOM CHTYaIlMHd IPU
BBITIOJIHEHUU TMPAKTUYECKOT'0 3aJlaHMsl, HO BBIMOJHUI 3aJaHUsl 005S3aTEIHHOTO
YPOBHSI CJI0KHOCTH 110 JAHHOU TEME;

v/ Ip¥  JOCTATOYHOM 3HAHUM TEOPETUYECKOrO Marepuajna  BbIABJIE€HA
HeJI0CTaTOYHAasi COOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMmeTKa «2)» CTaBUTCS B CIEAYIONIUX CIyYasx:

v/ He pacKpBITO OCHOBHOE COJIEpKaHHe YIeOHOTO MaTepHaa;

v 00HapyXe€HO HE3HAHHE YYCHHKOM OOJIbIIEH WIM Hanbojee BaKHOW 4YacTh
y4eOHOro MaTepHana;

v/ JOonylleHbl OINMOKM B ONpPEAEIEHUU IOHATHHM, NP MCIOJIb30BAHUH
MaTeMaTHYEeCKON TEPMHUHOJIOTMU, B PHUCYHKaX, YepTekax WM rpadukax, B
BBIKJIAJIKaX, KOTOPbIE HE HCMPABJICHBI MOCJIEC HECKOJIBKUX HABOJSIIUX BOIPOCOB
YUUTEIS.

Onenka («5», «4», «3») MOXET CTaBUThCA HE TOJBKO 3a €JWHOBPEMEHHBIN
OoTBeT (KOrja Ha IPOBEPKY TIOJATOTOBKM YYEHHUKA OTBOJUTCS OMPEICICHHOEC
BpPEMs), HO U 33 pacCPEIOTOUCHHBIN BO BPEMEHH, T. €. 32 CyMMY OTBETOB, JaHHBIX
YUYEHUKOM Ha TPOTSHKEHUU ypoKa (BBIBOJUTCS MOYPOUYHBIN 0ajur), MpHU yCIOBUH,
4TO B MPOIECCE YpOKAa HE TOJBKO 3aCiyIIMBAJIMCh OTBETHI Y4aIErocs, HO H
OCYIIIECTBIISLIACH IMTPOBEPKA €r0 YMEHUS IPUMEHSTH 3HAHUS Ha MPaKTUKE.

2. Ouenka camocmosameibHblx U KOHMPOIAbHbIX NUCbMEHHbIX pabom.

OTMeTKa «5» CTaBUTCS, €CIIU:

v/ paboTa BBITIOJIIHEHA TTOJHOCTHIO;

v B JIOTHYECKHX PACCYKIEHHUIX M OOOCHOBAHHH PELIEHUS HET IPOOETIOB U
OIIHNOO0K;

v B pElIEHWM HET MAaTeMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTH,
OIHCKA, KOTOpAast HE SABIIAETCS CJIEICTBUEM HE3HAHMS WIM HEMOHUMAaHUS y4eOHOTO
Marepuana).

OT1MeTKa «4» CTaBUTCS B CIAEAYIOLIUX CIydasiX:

v/ pabora BBIIOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIIArOB PEINCHHS
HEJI0OCTaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SBISIIOCH
CIEUUATIBHBIM 00BEKTOM MPOBEPKH);

v/ JONyIIEHBl OfHA OMMOKa WM €CTh JBa — TPH HEAO0YETa B BBIKIAIKAX,
PUCYHKaX, dYeprexax win Tpadukax (ecam OSTH BHABI padOT HE SBISUIUCH
CHEUUATIBHBIM 00BEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIU:

v’ nonyieHo 6ojiee OHOM OmMHUOKKM WM Oojiee JBYX — TPEX HEIOYETOB B
BBIKJIQJIKaX, 4YepTexkax Wi rpadukax, HO oOyyarmwuiics oOnagaer
00s13aTeIbHBIMU YMEHHSIMU T10 TIPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:



v/ IONyIIEHBI CYNIECTBEHHbIE OIMMOKH, MOKAa3aBINHe, YTO OOYYAIOIIUICS He
oOnagaeT 00sA3aTeNbHBIMU YMEHHUSIMH 10 JAaHHOM TEME B MIOJIHOM Mepe.

Y4YuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOMPOC WIIH
OpUTHHAIIBHOE PEIICHWE 3a/Jaud, KOTOpPhIE CBHUACTEIBLCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM Pa3BUTUHM OOYYAIOIIETocs; 3a pernieHue 0ojee CI0KHOU 3ajauu
WIN OTBET Ha Oo0lee CIOXHBIA BOIMPOC, MPEATOKEHHBIE O00yJaromeMycs
JOTIOTHUTENIBHO TIOCIIE BBITIOJIHEHUS UM KaKUX-THOO0 APYTHX 33JIaHUN.
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