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IlosicHuTeNbLHAA 3alIHCKA

1. IloachumenvHhasn 3anucka

Pabouast nporpamma no npeamery « Matemaruka: anredpa 1 Hayana MaTeMaTHUYECKOr0 aHaJIW3a, TEOMETPHSI.
YrnyoneHHbIH ypoBeHBb» (naniee - MaTemaTuka) pa3pabortana s oOyuenus ydammxces 10-11 xmaccoB 'OY
«KPJI mpu CI'Y»

B COOTBETCTBHUH C:

o @enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CPEIHEro o0IIero oO0pa3oBaHMS,
YTBEpKAEHHBIM TMpHKa3oM MunucrepctBa obpazoBanus u Hayku PD or 17 mas 2012 r. N 413 (c
U3MEHEHUSIMH);

HA OCHOBe:

» TpeboBaHMii K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl CPETHEro OOIIero
obpazoBanus ['OY «KPJI mpu CT'Y».

¢ Y4€TOM:

» [IpumepHoii 06pa30BaTENbHON MpOrpaMMbl CpeIHEro ooiero oopazoBanus (0400peHa pelieHHeM
denepanbHOro yueOHO-METOJMUECKOr0 00bEANHEHHS 10 001IeMy 00pa30BaHHIO; IPOTOKOJ OT 28
utoHs 2016r.Ne2/16-3),

= Anrebpa W Hayaja maremMaTudeckoro aHanusa. COopHuK paboumx mporpamm. 10-11 kmaccer
0a30BbIii M YriyOJIIEHHBIA YPOBHH; IIOCOOHE ATl yUUTeNnel 001meo0pa3oBaTeNbHbIX YUPEKICHHIH. -
M.: IIpoceemenne, 2016.;

I'eomerpusi. COopHuk paboumx mnporpamm. 10-11 kmaccer; mocoOue Uil yddTenen
obmreoOpazoBaTenbHbIX yupexkaeHui -M.: [IpocBemenue, 2015

Oo0mas xapakTepucTHKa Y4eOHOro npeamera

MaremMaTHKa SIBJISETCS OJHUM M3 OCHOBHBIX CHCTEMOOOPa3yIOIIUX MPEAMETOB HIKOJILHOI'0 00pa3oBaHusl.
Takoe MecTo MaTeMaTHUKU CPEAX LIKOJIbHBIX MPEIMETOB OOYCIOBIMBAET U €€ OCOOYIO0 pOJIb C TOUKU 3PEHHUS
BCECTOPOHHEI0 Pa3BUTHsA JUYHOCTH BOCIHTAaHHUKOB. B OCHOBE IOCTpOEHHS AAHHOTO Kypca JIEKHT HIes
ryMaHMu3aluy o0y4eHHs, COOTBETCTBYIOLIAs COBPEMEHHBIM MPEICTABICHUSAM O LIEISIX HIKOIBHOI0 00pa30BaHUs
U yaensomas oco0oe BHUMaHUE JIUYHOCTH BOCIIUTAaHHUKA, €r0 MHTEpecaM U criocodHocTsM. [Ipemiaraemblit
KypC IHO3BOJISET OOECIeUYUTh JOCTH)KEHHE KaK NpPEIMETHBIX, TaK U JIMYHOCTHBIX M METalpeIMETHBIX
pE3yabTaTOB, KOTOPHIE B JAJBHEHIIEM IO3BOJIST BBITYCKHHKAaM JInlies MNpUMEHSTH MONYYEHHBIE 3HAHUSA U
YMEHMS Ul PEIIeHUs COOCTBEHHBIX JXM3HEHHBIX 3ajad. IIpu 3TOM KOTHUTHBHAs COCTaBJISAIOLIAs JAHHOTO
Kypca 03BOJIsIeT 00€CIeUNTh YIITyOJIEHHbIN YpOBEHb N3YUYEHHUS MTpeIMETa.

B Jlunee yueOHblii mpeaMer «MaremaTuka» CIYXKHUT OHOPHBIM INPEAMETOM JUIsl OCBOCHMSI CMEXKHBIX
mucuuiuinH — nHpopmaruka u UKT, ¢usnka, xumusi, Onoaorus, S5KOHOMHKA.

VYueOuslif mpenmer «MartemaTka» («Anrebpa v Hayaia aHanuza», «['eomeTpus») BXOAUT B NEpeUCHb
y4eOHBIX IpPEeIMETOB, 00s3aTeNbHbIX ISl M3Yy4eHUs B cpenHeill oOuieoOpa3zoBaTenpHOW ImIkosne. B nuiee
yueOHbIi peamer «MaTeMaTuka» n3ydaeTcst Ha yriIy0JeHHOM YpOBHE.

B coorBerctBuu c IlonokeHuemM o BHYTpEHHEHM cHCTEME OLICHKM KauyecTBa 00pa3oBaHUS Ha YpPOKax
OCYILLIECTBIIAIOTCS Takue (OpMbI KOHTPOJIsSl Kak: YCTHBIM ONpoc, NHCbMEHHas paboTa, TECTUPOBAHUE,
KOHTpOJIbHasi paloTa, TBopueckass pabora (IOKJIaJ, MHUHHU-TIPOEKT, WJUIIOCTPATUBHO-HATJISAHBIA MaTepua-
MYJIbTUMEANMHAS TPE3CHTALINS).

beps BO BHHMMaHue  OOJbIIYIO 3arpyKEHHOCTb JE€T€d Ha MPOTSKEHUU BCEro y4eOHOro JHs
(oOmeobpa3oBarenbHbIE YPOKH, a TaK K€ 3aHATHS IO CIell. MpeaMeTraM) - MporpamMMa OpHEHTHpOBaHa Ha
cnenu@uKy JaHHOM 00pa3oBaTENbHON OpraHM3alMd M MOApPa3yMEBAaeT TaKUE€ CTPATErMUeCKUEe HaIpaBJICHUS
Kak: oboraiienue (MHTerparus), mpoodjieMaTru3aIus.

JlannHast pabovast mporpaMMa OpUEeHTUPOBAHA Ha HCITOJIb30BAHKE CJIETYIOIUX YUeOHUKOB:

Anrebpa u Haudana matemaTudeckoro aHamms3a. 10-11 kmacchl: yuel.mis 00meoOpa3oBaT. yupeskIeHUN:
6azoBbiii ypoBens/ [LLI.A.Anumos, FO.M.Konsrun, M.B.TkaueB u ap.].-19-e uzn.-M.: [Ipocsemenue, 2016.

I'eomerpus. 10—11 kmaccel: yued, st o0meo0pa3oBar. yapexaeHuii: 6a3oBbiit U nmpodui. yposuu / [J1.
C. Aranacsn, B. ®@. byry3os, C. b. Kagomiies u ap.]. — 23-e uza. — M.; [Ipocsemienune, 2017



Onuncanue Mecta y4eOHOr0 nmpeaMeTa B y4eOHOM IJIaHe
B cootBerctBuM ¢ TpebGoBaHusMu DenepaqbHOrO TOCYAAPCTBEHHOIO0 00pPa30BaTENBHOIO CPEIAHEro

obmrero oopazoBanus npeamer «Maremarukay uzydaercs ¢ 10-ro mo 11-i kiacc B BUAE CIEAYIONIUX y4eOHBIX
kypcoB: 10-11 kmacc — «Anrebpa u Havajga MaTeMaTHYECKOro aHanm3a» u «I'eomerpusi». OOIIEe KOTUIECTBO
ypokoB B Henento ¢ 10 mo 11 kmace cocraBnsier 12 wacoB (10-11 kmacc — mo 6 yacoB B Henenro), Bcero 420
4acoB.

B Jlunee na ypoBHE cpemHero oOmiero obpa3oBaHUs Ha HW3ydeHHWE MareMaTuku B 10-bIX Kiaccax u3
pacuera 36 yueOHbIX Henenb — 216 yacos, B 11-bIX Kiaccax u3 pacuéra 34 yueOHbIX Henenu — 204 yaca.

KonnuecTBo 4acoB BBIIENEHHBIX HA PEATM3ALMI0 IPAKTUYECKON YacTH IPOrpaMMbl Ha YPOBHE CPEIHErO
o01mrero 00pa3oBaHus yKa3aHO B TEMATUUECKOM TJIAHUPOBAHUHU.

2. IlnanupyemMblie pe3y/ibTaThl OCBOCHHUS YU4eOHOI0 npeamera

JIMYHOCTHBIMHU pe3yJbTATAMHU OCBOEHUS BBITYCKHUKAaMHU IPOrpaMMbl 110 MaTeMaTUKE YIiIyOJEeHHOIro
YPOBHSI CpPEIHEro o0IIero o0pa3oBaHUs SBIISAIOTCS:

® [IPEJICTABJICHUE O 3HAYECHUN MAaTEMAaTHUKH B MOBCEJHEBHON JKM3HU YEJIOBEKA; O MAaTEMATHKE KaK YaCTH
00111e4eTI0BEYECKON KYJIbTYphl, YHUBEPCATILHOM S3bIKE HAyKH, TO3BOJISIONIEM ONMCHIBATh M U3y4aTh peabHble
IIPOLIECCHI U SIBJICHUS,

® OCHOBBl MIPEJCTABICHUA O COLUAIBHBIX, KYJIbTYPHBIX M MCTOPUUYECKUX (DakTopax CTaHOBJIECHHUS
MaTeMaTHUYECKON HAYKU;

® OCHOBBI COL[MAIbHO-KPUTHUYECKOIO MBIIICHUS, OPUEHTALMsI B OCOOEHHOCTSIX COLIMAJIBbHBIX OTHOIIEHUMN
M B3aNMOJICHCTBHIA;

® YMEHHE CTPOUTH )KM3HECHHBIE IUIaHBI C Y4€TOM KOHKPETHBIX SKOHOMUYECKUX YCIOBUM.

MeTtanpeaMeTHBIMH  Pe3yJbTATAMM OCBOCHHS BBIMYCKHUKAMH TIPOrpaMMbl O MaTeMaTHKe

yriIyOJIEHHOTO YPOBHS CpPEJHEro o0IIero o0Opa3oBaHUsl SBISIOTCS:

Pezynamuenvie YY/I.

— CaMOCTOSITENIbHO OOHApyXKHMBaThb M (HOpMyIHUpoOBaTh MpoOJIeMy B KIACCHOW M WHAMBHUAYaJbHON
yueOHOU eI TeTbHOCTH;

— BBIIBUTATh BEPCHH PEIICHHS MNPOOIEMBbI, OCO3HABaTh KOHEUHBIA pE3yNbTaT, BBIOMpATh CPEJICTBA
JOCTHKEHHUS 1IeTTH U3 TIPEIOKEHHBIX WM UX UCKaTh CAMOCTOSATEIBHO;

— COCTaBJIATH (MHAWBUYAJIbHO WIM B TPYIIE) IUIaH PelIeHUs MPoOIeMbl (BBIIIOIHEHUS IPOEKTA);

— TIoA0MpaTh K KaxJa0i mpobieme (3a1ade) aJeKBaTHYIO € TEOPETHICCKYIO0 MOJICT;

— pabotas Mo MPeAIOKEHHOMY WJIM CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY, HUCIOJIB30BaTh HapSIy C
OCHOBHBIMHM U JIOMOJIHUTENIbHBIE CPEACTBA (CIIpaBOYHAsl TUTEPATYPA, CIOKHBIE TPHOOPHI, KOMITBIOTED);

— IJTAHUPOBATH CBOIO MHIMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY, CBEPSSICh C HHUM U C LENbI0 JIEeATEIIbHOCTH,
UCTIPABJISISL OLIMOKHU, UCIIONIB3YSl CAMOCTOSTEIBHO MOJ00paHHbIe cpelcTBa (B TOM uucie u MHTepHer);

— cBOOOIHO TOJTb30BAThCS BEIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKU M CAMOOIIEHKH, HCXO/IS U3 LIEH U
HUMEIOUINXCS KPUTEPUEB, Pa3inyasi pe3yibTaT U ClIoCcOObI IeHCTBUI;

— B X0JIe ITPEJICTaBJICHH TPOEKTA J1aBaTh OLIEHKY ero pe3ysbTaram;

— CaMOCTOATEIHHO OCO3HABATh MPUYMHBI CBOETO yCIleXa WM HeycleXa U HaXOIUTh CITIOCOOBI BEIX0/1a U3
CUTYaIluu HeycIexa;

— YMETb OLIEHUTh CTEeHb YCIEIIHOCTH CBOEH MHIMBUAYAIbHON 00pa3oBaTeIbHON 1A TETbHOCTH;

— JaBaTh OIIGHKY CBOUM JIMYHOCTHBIM KauyecTBaM M YepTaM Xapakrepa («KakoB s1»), ONpPEIeNsiTh
HAIpPaBJICHUS CBOETO Pa3BUTHS («KAKUM S XOUY CTaTh», «4TO MHE JIJISl 3TOT'0 HA/IO CCNATh)).

Io3nagamenvuvie YY/I:

— aHaJIM3MPOBATH, CPABHUBATH, KIIACCH(PHUIIUPOBATH U 000011aTh (GaKTHI U SBICHHUS;

— OCYILIECTBJIATH CpPaBHEHHE, CEPUAIMI0 W KIACCHU(PHUKAINIO, CAMOCTOSTEIBHO BBHIOMpAs OCHOBAHUS H
KPUTEPUU IJIs YKa3aHHBIX JIOTHYECKUX ONEpaliii; CTPOUTH KIaccu(PUKAINIO MyTEM AUXOTOMHYECKOT0 JeJIeHUs
(Ha OCHOBE OTpHILIaHUS);

— CTpPOWTHh JIOTHYECKH OOOCHOBAaHHOE pacCyXIEHHE, BKJIIOYAIONIEe YCTAHOBJICHHWE TPUYUHHO-
CJIEICTBEHHBIX CBSI3EH;

— CO3/1aBaTh MaTeMaTHYECKUE MOJEIIH;




— COCTaBIISITh TE3WCHI, Pa3IMYHBIC BHJIBI TUIAHOB (TIPOCTBIX, CIOXKHBIX W T.MM.). [IpeoOpa3oBwIBaTH
nH(pOpMaIMIO U3 OJHOTO BU/A B APYTroi (TaOJUIly B TEKCT, JUArpaMMy U 1Ip.);

— BBIUUTHIBATh BCE YPOBHHU TEKCTOBOIM HH(OPMAIIHH.

— YMETh ONPENCNATh BO3MOXXHBIC WCTOYHUKA HEOOXOIMMBIX CBEICHUH, IPOU3BOANTH IOHCK
uH(pOpMaIuy, aHaTU3UPOBATH U OLIEHUBATH €€ TOCTOBEPHOCTb.

— TIOHUMasl TIO3UIIUIO APYTOro YeNOBEKa, pa3inyarh B €r0 PeUn: MHEHHUE (TOUKY 3peHHs), 10Ka3aTeIbCTBO
(aprymenTsl), (hakThl; THIIOTE3bI, aKCUOMBI, TCOPHHU. JJIT 3TOr0 CaMOCTOSTENILHO WCIOIL30BaTh Pa3IMYHbIC
BU/JIbI YTEHUS (M3y4arollee, MPOCMOTPOBOE, 03HAKOMUTENIbHOE, TOUCKOBOE), MPUEMBI CITYIIaHHUS.

— caMOMY cO3/laBaTh WCTOYHUKHM MHGOPMAIIMU PA3HOrO THUIMA M AJIs Pa3HBIX ayJUTOPHil, cOOMI0AAThH
MH(POPMALIMOHHYIO TUTUEHY U MpaBHiia HH(POPMAIIMOHHON 0€301acH OCTH;

— yMETh HCIOJIb30BaTh KOMITBIOTEPHBIE M KOMMYHHKAIIMOHHBIC TEXHOJIOTHMH KaK HWHCTPYMEHT IS
JOCTHXKEHHSI CBOMX Ieneil. YMeTh BbIOMpaTh ajeKBaTHbIE 3aJaue WHCTPYMEHTAIbHbIE MPOrpaMMHO-
amrmaparHble CpeJICTBA M CEPBHCHI.

Kommynukamuenvie YY/I:

— CAMOCTOATEIFHO OPTaHU30BBIBATH YU€OHOE B3aMO/ICHCTBUE B TPYIIIE (ONpeneNsTh 00Lue ey,
JIOT'OBApUBATHLCS APYT C APYTOM U T.J1.);

— OTCTaWBasi CBOIO TOYKY 3PEHUs, IPUBOAUTH aPTYMEHTBI, TIOATBEPXK A UX (PaKTaMHu;

— B IUCKYCCUHU YMETh BBIIBUHYTh KOHTPAPT'YMEHTHI;

— YYUTHCSI KPUTUIHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATh OMIMOOYHOCTH CBOETO
MHEHHUSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MIOHUMas TTO3UIIUIO APYroro, pa3inyaTh B €ro pe4yr: MHEHHUE (TOUKY 3peHus), T0Ka3aTeIbCTBO
(aprymeHTsl), paKkThl; THIOTE3bI, AKCHOMBI, TEOPHUH;

— YMETh B3TJISTHYTh Ha CUTYAIIWIO C MHOM IMO3UIINU U IOTOBAPUBATHCS C JIFOJBMH WHBIX TTO3UITUH.

Ilnanupyemole npeomemusie pe3yibmamol

Pasnen BBINyCKHUK HAYYUTCH BBINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH
DJ1eMeHThI — CB00OAHO ONEepUPOBATh MOHATUAMHU: — OIIEpUPOBATh IIOHATUEM OIPECIICHNUS,
TeopuH KOHCYHOC MHOXECTBO, DJICMCHT OCHOBHBIMH BUJAMU OIPEAEIEHN, OCHOBHBIMU
MHOKECTB U MHO>KECTBA, [IOJIMHOKECTBO, BHJIaMH TEOPEM;
MaremMaTrnye nepeceyeHue, 00beANHEHNE U — IIOHMMAaThb CYTh KOCBEHHOI'O J10Ka3aTelIbCTBA;
cKoi Pa3HOCTb MHOXXECTB, YUCIIOBBIC — OIICpUPOBATH MOHATUAMH CYHETHOI'O U
JIOTUKH MHO>KECTBA Ha KOOp)IHHaTHOﬁ HpSIMOfI, HECUETHOI'0 MHOXKECTBA,
OTPE30K, HHTCPBAJL, II0OIyHHTCPBAI, — IPUMEHATHh METOJ MaTEeMaTU4ECKON UHAYKIIUU
MIPOMEKYTOK C BBIKOJIOTOM TOUKOM, JUIS IPOBEJIEHUS PACCYXKICHUH U
rpapuIecKoe Npe/CTaBICH e JI0OKA3aTeNIbCTB U MPU PEIICHUH 3a]au.
MHOXKECTB Ha KOOPNHATHON B noBcenHEeBHOM KU3HU U MIPU U3YYEHHUU APYTUX
IIJIOCKOCTH, IIPEIMETOB:
— 3a/1aBaTb MHOMKCECTBA IICPEIUCIICHUEM | —  pCrIONb30BATh TEOPETUKO-MHOXKECTBEHHBIN
H XapaKTePHCTUIECKUM CBOHCTBOM; A3BIK U S3bIK JIOTUKH JUJISL OIIMCAHUS PEAIBHBIX
— OIICpUpOBATh NOHATHAMU MPOLIECCOB U SABJICHUM, P PELICHUH 3a/1a4
YTBEPKACHHAC, OTPUIIAHHUC JIPYTUX Y4eOHBIX MTPEIMETOB

YTBEPKACHUSI, UICTUHHBIC U JIOKHBIE
YTBEPKJICHHUSI, IPUYNHA, CIICJICTBHE,
YaCTHBIA CITydaid 0011Iero
YTBEPKICHUSI, KOHTPIIPUMED;

— TIPOBEPSTH MPUHAICKHOCTh JIEMEHTA
MHOXXECTBY;

— HaXOAWUTh MEPECEUCHUE 1
00BeIMHEHNE MHOXKECTB, B TOM YHCIIE
MIPEICTABIICHHBIX rpad)UIeCKy Ha
YUCJIOBOM IIPSIMOU U HA KOOPAUHATHOU
MJIOCKOCTH;

— TIPOBOIUTH JOKa3aTeIbHBIC
paccykJIeHUs JUIsl 000CHOBAHUS




HUCTHUHHOCTH YTBep)I(I[eHI/IfI.

B HOBCGﬂHeBHOﬁ JKU3HU U ITPHU U3YYCHUU

JIPYTUX MPEAMETOB:

WCIIOJIB30BaTh YUCIOBBIE MHOYKECTBA
Ha KOOpJIMHATHOM NpsIMOM U HA
KOOPAMHATHOM IJIOCKOCTH IS
OMUCAHMS PEATbHBIX MPOILIECCOB U
SIBIICHHI;

MPOBOAUTH JOKa3aTEIbHbIC
pPacCyKJIeHUs B CUTYyalUsAX
MOBCEAHEBHOM )KM3HU, IPU PELICHUU
3a7a4 U3 APYrux MpeaIMeToB

Yucaa n
BbIPAKEeHU S

CB00OIHO OMEpUPOBATH MOHITUSIMH
HATypaJlbHOE YUCIIO, MHOXKECTBO
HaTypaJIbHBIX YUCEI, [IEJI0€ YUCTIO,
MHOYKECTBO LEJIBIX YUCEIL,
OOBIKHOBEHHASI IPOOb, ECATHUHAS
Ipo0b, CMENIaHHOE YHUCIIO,
paloHaIbHOE YHCI0, MHOXKECTBO
palroOHANbHBIX YHCET,
UPpALMOHATILHOE YUCII0, KOPEHb
CTEMEeHHU N, JeHCTBUTENLHOE YHCIIO,
MHOKECTBO JICHCTBUTENbHBIX YHCEN,
reOMEeTPHUYECKast HHTEPIIPETAIIHSI
HATypaJIbHBIX, LIEJIbIX, PAallMOHAJIBHBIX,
JEHCTBUTENBHBIX YHCENT,

MIOHUMATh ¥ OOBSICHSITH PA3HUILY
MEXKly TO3ULIMOHHON 1
HEMO3UIIMOHHOW CUCTEMaMHU 3aliCH
YHUCEJT,

MEPEBOANUTD YHCIIAa U3 OTHON CHUCTEMBI
3aluCH (CUCTEMbI CUHCIICHUS) B
ApYTYI0;

JIOKa3bIBaTh U UCIOJIb30BATh MPU3HAKU
JEMMOCTH CYMMBI U TIPOU3BEICHUS
IIPY BBITTOJTHEHUY BBIYUCIICHUN U
pellIeHuN 3aj1a4;

BBITIOTHSTH OKPYTJICHUE
palOHANBHBIX U UPPALMOHATBHBIX
YHCeT C 3a/IaHHOM TOUYHOCTHIO;
CpPaBHHMBATh JICHCTBUTEIIBHBIC YMCITA
Pa3HBIMHU CITOCO0AMHU;
YIIOPSI0YMBATh YUCIIA, 3aIMHUCAHHBIC B
BHUJI€ OOBLIKHOBEHHOH U IECITUYHOMN
Ipobu, 4Kcia, 3anicaHHbIe ¢
MCIIOJIb30BaHUEM apU(PMETHIECCKOTO
KBaJIPATHOTO KOPHS, KOPHEH CTCIICHH
ooublIe 2;

Haxoauts HO/I u HOK pa3ubiMu
croco6aMu U UCMONb30BaTh UX MPH
pellIeHnN 3aja4;

BBITIOTHSTH BBIYUCIICHUS U
npeoOpa3oBaHUsI BRIPAKEHUH,
coJiep>KalliX AeCTBUTEIbHBIC YHCTIA,

CBOOOJHO OIEPUPOBATH YHCIOBBIMU
MHOKECTBAaMH IpU PELLIEHUH 331a4;
IIOHUMAaTbh IPUYMHBI U OCHOBHBIE UJIEH
pacUIMpEeHHsI YMCIOBBIX MHOXECTB;

BJIa/IETh OCHOBHBIMU MOHATHSIMU TEOPUU
JIETUMOCTH IIPU PELICHUH CTaHJApTHBIX 3a]a4
UMeTh 0a30BbIe IPECTABICHNUS O MHOXKECTBE
KOMIUIEKCHBIX YHCEJT;

CBOOO/THO BBINOJHATH TOXKECTBEHHBIE
npeoOpa3oBaHUs TPUTOHOMETPHUYECKUX,
Jorapu(MUYECKUX, CTEIEHHBIX BBIPAXKEHU;
BiaseTh (hopmysoi buHoma HeroToHa;
MPUMEHSTD [IPU PELICHUH 3a]1a4 TEOPEMY O
nuHeiHoM npeactaBiaenun HOJJ;

IIPUMEHSATH IIPU PEIICHUHU 3a1a4 Kuraiickyro
TeopeMy 00 ocTaTKax;

IIPUMEHATH [IPU PELICHUH 3a1a4 Manyro
teopemy Depma;

YMETh BBIIOJIHSATH 3aMIUCh YUCIIA B
MO3UIIMOHHOW CUCTEME CUUCIICHNUS;
MPUMEHSITD [IPU PELICHUH 3a/1a4 TEOPETHKO-
YUCIIOBbIE (DYHKIMU: YACIO U CyMMa
nenuTenei, GyHkuuio Ditnepa;

IPUMEHSATH NIPU PELICHUH 3aJ]ay LIeTTHbIE APOOH;
IIPUMEHSTH [IPU PELIEHUH 3a/1a4 MHOT O4JIEHBI C
JNEHUCTBUTENBHBIMU U LEIBIMU

ko3 purmeHTamu;

BJIa/IETh IOHATUSAMU IPUBOJUMBIN U
HENPUBOJUMBIN MHOTOWIEH U IPUMEHSTh UX
IPU PELIeHNN 33714,

IPUMEHSTD [IPH pelieHnH 3a1a4 OCHOBHYIO
TEOpeMy anreOphl;

IIPUMEHSATH [IPU PELICHUH 3a]1a4 [IpoCcTeIne
(GyHKIMY KOMITJIEKCHOW MTEPEMEHHOM Kak
reoMeTpHUYEecKre peodpa3zoBaHus




B TOM YHCJIe KOPHU HATypaJIbHBIX
CTEIIEHEH

—  BBINIOJIHATH CTaHIAPTHHIE
TOXKJICCTBCHHBIE TIPe0Opa3OBaHUS
TPUTOHOMETPHUUYECKHUX,
norapu(MUYECKUX, CTETICHHBIX,
UPPAITMOHATBHBIX BRIPAKCHU.

B noBceHeBHOI KU3HH U NIPU U3YYCHUU
JIPYTUX TPEAMETOB:

—  BBINOJIHATH U OOBSICHATH CPAaBHEHUE
pe3yabTaTOB BHIYMCICHUN MpU
pEIICHUN TPAKTHYECKUX 33/1a4, B TOM
yyclie TpUOIMKEHHBIX BBIUMCICHUH,
UCIIOJIb3YS Pa3HbIE CIIOCOOBI
CPaBHEHUM;

— 3amnuchIBaTh, CPABHUBATD, OKPYTIISATh
YHCIIOBBIE JAHHBIE PEAbHBIX BETUYUH
C WCIIOJIb30BAaHUEM Pa3HBIX CHCTEM
H3MEpEHMUS;

— COCTaBJIAThH U OLIEHUBATH Pa3HBIMHU
CII0C00aMH YHCIIOBBIC BRIPAKCHUS TIPU
pelIeHnr TPAKTUYECKUX 3a/1a4 U 3a/1a4
U3 JPYTUX y4eOHBIX IPEIMETOB

YpaBHeHus
u
HEPABEHCTB
a

— CB00OAHO ONEpUPOBATh NOHATUSAMMU:
ypaBHEHUE, HEPABEHCTBO,
PaBHOCHUIIbHBIC YPaBHEHUS U
HEPaBEHCTBA, yPABHEHUE, ABJISAIOIIECECS
CJIEZICTBUEM JIPYTOTr0 YpaBHEHUS,
ypaBHEHHUsI, PaBHOCUJIbHbIE HA
MHOYKECTBE, pABHOCHUJIbHBIE
npeoOpa3oBaHus ypaBHEHMIA;

— pemartb pa3Hble BUIbl yPABHEHUH U
HEPABEHCTB U UX CHUCTEM, B TOM YHUCIIE
HEKOTOpbI€ ypaBHEHUS 3-i U 4-i1
CTeTeHeH, APOOHO-PaIIMOHAIEHBIE U
UppaIMOHAJIHHBIC,

— OBJIAJIETh OCHOBHBIMH THUIIAMHU
MIOKa3aTeNNbHBIX, JIOTapu(PMUIECKUX,
UpPpaLMOHATIBHBIX, CTEIIEHHBIX
YpaBHEHUI U HEPABEHCTB U
CTaHJAPTHBIMH METOJJAMH UX PELICHUN
Y TIPUMEHSATH UX TPU PEIICHUH 3a/1a4;

— TpUMEHATH TeopeMy be3y k penienuio
YpaBHEHUH;

— IpUMEHATH TeopeMy Buera nis
peLIeHHUs HEKOTOPBIX YPaBHEHU I
CTEIIEHU BBILIE BTOPOM;

— IIOHUMAaTbh CMBIC] TEOPEM O
PaBHOCHIIBHBIX U HEPAaBHOCHIIBHBIX
npeoOpa3oBaHuUsAX YPaBHEHUN U yMETh
UX JI0Ka3bIBaTh;

— BJIAJIETh METOJAMU PELIECHUS
ypaBHEHHI, HEPABEHCTB U X CUCTEM,
YMEThb BBIOMpaTh METOJ| peIlICHHs U

CBOOOJTHO OTPECNIATh TUIl U BRIOUPATh METOT
peLIeHNs TOKA3aTeIbHbIX U JIOrapu(pMHUECKUX
YPaBHEHUI U HEPABEHCTB, UPPALIMOHATIBHBIX
YpaBHEHUH U HEPaBEHCTB,
TPUTOHOMETPUUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;

CBOOOJHO peIIaTh CUCTEMBI JIMHEHHBIX
YPaBHEHUU;

pelaTh OCHOBHBIE TUIIBI YPAaBHEHUN U
HEPABEHCTB C IIapaMeTPaAMU;

IPUMEHSATH [P PELICHUHU 33]1a4 HEPABEHCTBA
Komm — bynsikoBckoro, bepryiu;

UMETb MPEACTABIECHUE O HEPABEHCTBAX MEXKIY
CPEIHUMH CTENIEHHBIMU




00OCHOBBIBaTh CBOW BHIOOD;

— HCIIONIb30BaTh METOJl HHTEPBAJIOB IS
peIICHUA HCPABCHCTB, B TOM YHUCJIC
JIPOOHO-paMOHATBHBIX U
BKJIIOYAIOUINX B c€0sl UPpALIMOHATILHBIE
BBIPAKEHUS;

— pemiath anredpanveckre ypaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI C
napameTpamMu ajiredpanyeckum u
rpagu4ecKuM METOIaMH;

— BJIAJETh Pa3HBIMU METOJIaMU
JI0Ka3aTeIbCTBA HEPABCHCTB;

— pemiath ypaBHEHHUS B LIEJBIX YUCIAX;

— u300pakaTh MHOYKECTBA Ha IJIOCKOCTH,
3aJaBacMble YpPaBHEHUSAMU,
HEPAaBEHCTBAMHU U UX CHCTEMaMH;

— ¢cBOOOIHO HCIIOIB30BATh
TOKJIECTBEHHbIE MpeoOpa3zoBaHus Mpu
pellIeHur ypaBHEHUI U CUCTEM
YpaBHEHUH

B noBceHEeBHOM )KM3HU U TTPU U3YYEHUH
JIPYTUX MPEAMETOB:

— COCTaBJIATH U pellaTh YpaBHEHU,
HEPAaBEHCTBA, UX CUCTEMBI IIPU
peLIeHNH 3aj1a4 IPYTUX Y4eOHbIX
MPEIMETOB;

—  BBINOJHATH OLIEHKY MPaBI0OMoa00us
PE3YyJIbTAaTOB, MOJTYYaCMBbIX ITPU
peLIEeHUH Pa3IN4HbIX YPaBHEHHH,
HEPABEHCTB U UX CUCTEM MPU PELICHUU
3a1a4 APYrux y4eOHBIX MPEIMETOB;

— COCTaBJIAThH U pelIaTh YpaBHEHUS U
HEPaBEHCTBA C MapaMeTpaMu MpH
pEeLlIeHNN 3aJa4 APYTUX y4eOHbIX
MPEIMETOB;

— COCTaBJIATH YpPaBHEHUE, HEPABEHCTBO
HJIN UX CUCTEMY, OIIMCBIBAIOIIINEC
peaNbHYIO CUTYAIUIO WIIA MTPUKIATHYIO
3a/1auy, HHTePIPETUPOBAThH
MOJTy4YeHHBIC PE3YyIbTATHI;

—  HCIIONB30BaTh MPOrpaMMHbBIE
CpeACTBaA IIPU pCHICHUHN OTACIIbHBIX
KJIACCOB YPABHEHUM M HEPABEHCTB

DOyHKIUHA

— Bnaners noHATHAME: 3aBUCUMOCTD
BEJIMYMH, QYHKIHUS, apTYMEHT U
3HaueHue (PyHKIHMM, 00IacTh
OIpEIeJIEHUs] © MHOXECTBO 3HaUCHHH
¢yHkuuu, rpaduk 3aBUCUMOCTH,
rpaduk QyHKIUU, HYIU QYHKIIIH,
HPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pAcTaHHE Ha YHCIOBOM
IPOMEXKYTKE, YOBIBAaHHE HA YUCIIOBOM
IPOMEXYTKe, Hanbonblee u
HaMMeHblIee 3HaueHHe QyHKIMH Ha

BJIA/IETh IIOHATHUEM aCUMIITOTBI U YMETB €TI0
IPUMEHSTH [IPU PELICHUHN 3a/1a4;
IIPUMEHATHh METO/IbI PEIICHUS TPOCTEUINX
TuddepeHInaIbHbIX YPaBHEHUH TIEPBOro U
BTOPOTO MOPSIIKOB




YHCIIOBOM ITPOMEXKYTKE,
nepuoanyeckas QyHKIuUs, Iepruo,
YyeTHasi U HeueTHas (QYyHKIMU; YMETh
IPUMEHSTH 3TH ITOHATHUS TIPU PEIICHUH
3ajau;

— BJIQJICTh MTOHATUEM CTETICHHAS
GyHKIMS; CTPOUTD €€ TpaduK U yMETh
MPUMEHSTH CBOICTBA CTENIEHHOM
(GYHKIMU IpU pelIeHu! 3a/1a4;

— BJIAJICTh MOHATHUSAMHU IOKa3aTelbHas
(b yHKIHS, SKCTIOHEHTa; CTPOUTH HX
rpaduKy ¥ yMETh IPUMEHSTH CBOWCTBA
MOKa3aTeJIbHOM PYHKLIMU [TPU
pEeLlIeHNH 3aj1ay;

— BIIQJIETh MTOHATHEM JIoTapupMUIecKas
GYHKIUS, CTPOUTH €€ rpaduK U YMETh
IPUMEHSTh CBOWCTBA
norapugmMuyecKor GyHKINU TPU
pellIeHnN 3ajay;

— BIAJETh MOHATUSIMHU
TPUTOHOMETpUYECKHE () YHKIINH;
CTPOUTDH UX TpapUKU U yMETh
IPUMEHSTh CBOWCTBA
TPUTOHOMETPUYECKUX (PYHKIUH IpU
pellIeHnn 3ajay;

— BJIAJETh MTOHATUEM OOpaTHast QyHKIHUS;
NPUMEHSTH TO TIOHATHE TIPU PEIICHUU
3ajau;

— TPUMEHSATH NPH PEIICHUH 3a]1a4
CBOICTBa (QYHKIIMI: YETHOCTb,
NePUOAUYHOCTh, OTPAHUYEHHOCTH;

— TPUMEHSTH NPH PEIICHUH 33124
npeoOpa3oBanus rpaduKoB (PYHKITHIL;

—  BJIAQJETh MMOHATUSAMH YUCIOBAs
MIOCJIETOBATEIBHOCTB,
apudmeTnyeckas 1 reoMeTpruuecKast
porpeccus;

— TPHUMEHSTH NPH PEIICHUH 33124
CBOICTBA U MPHU3HAKU
apru(MeTHYECKON U TeOMETPUIECKOM
IIPOrPECCH.

B noBceHEeBHOM )KM3HU U TTPU U3YYEHUH
JPYrux y4yeOHBIX MPEMETOB:

— ONpenendThb Mo rpaduxam u
UCIIOJIb30BaTh JJISl PELICHUS
MPUKJIAJIHBIX 3a/1a4 CBOMCTBA
peabHBIX MPOIIECCOB M 3aBHCUMOCTEH
(HauOombIINe U HANMEHbIIINE
3HAYEeHHUs, TIPOMEKYTKH BO3PACTaHUS U
yObIBaHUS QYHKIIMH, IPOMEKYTKH
3HAKOMOCTOSHCTBA, ACUMITTOTHI, TOUKH
neperuba, Nepuo u T.11.);

— HWHTEpPIPETUPOBATH CBOWCTBA B
KOHTEKCTE€ KOHKPETHOU MPAKTHUECKON




CUTYAIIHH;.

OIpeAeNsATh Mo TpaduKaM MpocTeiime
XapaKTEPUCTUKHU MTEPUOTUUECKIX
MIPOIIECCOB B OMOJIOTUH, YKOHOMHUKE,
MY3BIKE, PAJAUOCBS3H U JP.
(ammuMTyza, Mepuoi u T.11.)

DJIeMEeHTBI Brnazners nonsiTreM 6€CKOHEUHO — cBOOOJIHO BJIa/IeTh CTAHAAPTHBIM aNapaToM
MaTeMaTH4e yOBIBaroI[asi reoMeTpuyecKas MaTEMATUYECKOI0 aHaINU3a IJId BEIYUCICHUS
CKOro MPOrPECCHS U YMETH IIPUMEHSTE €T0 MIPOU3BOJHBIX (DYHKIIMH OTHOW NEPEMEHHOI;
aHa/IM3a IpH PELICHNH 3a/a4, — CcBOOOJHO MPUMEHSTH anmapaT
HNPUMEHATD IJI pELIeHUs 3a1a4 MaTEMATUYECKOr0 aHaaInu3a IJIg UCCIEIOBaHU
TEOPHIO TIPENIEIIOB; GyHKIMM U TOCTpOeHUs rpauKoB, B TOM YHUCIIE
BJIAJIETH MOHATUIMUA OECKOHEYHO HCCJICAOBAHUA HA BBIITYKJIOCTb,
Oosnbine 1 0ECKOHEUYHO MaJlble — OIEepHUpOBaTh MOHATUEM I1EPBOOOPA3HON
YHCJIOBBIE ITOCIIEN0BATENBLHOCTH H (GyHKUUY JUISl peLLICHUs 3a1a4;
YMETh CPaBHUBATh OECKOHEUHO — OBJIaZIETh OCHOBHBIMH CBEJICHUSMH 00
OombIne U OECKOHEUHO MaJble unrerpane Herotona—JIeiiOnuma u ero
MOCIIEI0BATEIBHOCTH, MPOCTEUIINX TPUMEHEHUSX;
BJIAICTh IIOHATHUAMM . IIDOU3BOIHAA — ONEpUpPOBATH B CTAHJAPTHBIX CUTYalMsIX
(GyHKIMH B TOYKE, IPOU3BOIHAS IIPOU3BOJHBIMH BBICIIMX IIOPSKOB;
ynxmm; — yYMETh IPUMEHATH IIPU PEIICHUH 3a1a4
BBIYHCIIATH IIPOU3BOIHEIE CBOWCTBA HEMPEPHIBHBIX (PYHKIIUH;
5JIEMEHTAPHBIX QYHKIMH U UX — YMETb IIPUMEHSITH IIPHU PEHICHNH 3a/1a4
KOMOUHAIMI; TeopeMsl Beiepiurpacca;
MCCIIENOBATL QYHKIMHU HA — yYMETb BBIIOJIHATH NPUOIMKEHHBIC BBIYUCICHUS
MOHOTOHHOCTb U 3KCTPCMYMBI, (MeToIBI pereHusl ypaBHEHUH, BEIYUCIICHUS
CTPOUTH Ipa(UKH U IPUMEHSTH K OIpEICJIEHHOI 0 HHTErpasia);
peuieHuIo 3a1a4, B TOM 9YHCIC C — yYMETh IPUMEHSTH NPUIIOKEHUE TPOU3BOITHON U
apaMeTPpOM; OIPENENECHHOr0 HHTETPajla K pEeIICHUIO 3a1a4
BJIAQJETH IIOHATHUEM KacaTellbHast K €CTEeCTBO3HAHMS;
rpaduky GYHKIMM U yMETh IPUMEHATh | —  BrajeTh TIOHATHSAMHU BTOPAS IPOU3BOIHAS,
€ro HpH pCIICHUN 3a]1a4; BBIITYKJIOCTb I'paduka GYHKIUU U YMETh
BJIAJICTh MOHATUSAMH IIEpBOOOpa3Hast UCCIeIoBaTh (PYHKIMIO HA BBITYKIOCTh
(GyHKLMS, ONpeeNIeHHbIN HHTErpa;
IIPUMEHATH TeopeMy HbroToHa—
JleiiOHMIIA U ee CIIEACTBUS IS
pelieHus 3aaad.
B noBceHEeBHOM KU3HU U IIPU U3YYCHUU
JIPYTUX y4eOHBIX MTPEIMETOB:
pelaTs IpHUKIaIHbIe 3a1a94 U3
ononoruu, GU3NKN, XUMUH,
OKOHOMHMKH H JIPYTHUX IIPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBaHUEM
XapaKTEPUCTHUK IIPOLECCOB;
MHTEPIPETUPOBATE ITOITyYEHHBIE
pE3YNIbTAThI
Crarucruka OnepupoBaTb OCHOBHBIMHU — HMETb [IPEICTABICHHUE O LICHTPAJIBHOU
U Teopus OIHUCaTEIbHBIMHA XapaKTEPUCTUKAMHU IIPEACIBHON TEOpEME;
BEPOSITHOCT YHCIOBOr0 HAbOpa, MOHATHEM — HMETH [IPE/ICTaBICHUE O BLIOOPOUYHOM
eil, JIoruka TeHEepajbHAasi COBOKYIIHOCTb U KO3 (pUITEHTE KOPPEISITUN U JTMHEHHON
H BBIOOPKOI U3 Hee; perpeccuu;
KOMOHHATO OnepyUpoBaTh MOHATHAMM: YACTOTA U — HWMETb NPEACTABICHUE O CTATUCTUYECKUX
pUKa BEPOSATHOCTH COOBITHS, CyMMa U TUIIOTE3aX M MPOBEPKE CTATUCTUUYECKON




MPOU3BEIAEHNUE BEPOSITHOCTEH,
BBIYHMCIIATh BEPOSATHOCTH COOBITHI Ha
OCHOBE MOJIcUeTa YHCIIa UCXO0JIOB;

— BJAJETh OCHOBHBIMH MOHATHUSIMH
KOMOMHATOPUKH U YMETh UX
MIPUMEHSATH MPU PELICHUH 33]1a4;

— HWMETh IPeJICTaBlIeHne 00 OCHOBAX
TEOPUU BEPOATHOCTEM;

— HMCETBh NPCACTABJICHUC O JUCKPCTHBIX U
HEIIPECPBIBHBIX cnyqaﬁHHx BCINYHNHAX

U PacIpeeNeHUsIX, O HE3aBUCHUMOCTH
CIIy4alHbIX BEJINYNH;

— HMETb IIPEJCTABJICHUE O
MaTeMaTHUYECKOM OXKUAAHUU U
JUCIIEPCUU CITy4alHbIX BEIHYNH;

— HMETh IIPEJICTABICHUE O COBMECTHBIX

pacrpeeneHusX ClIydallHbIX BEJIMYWH;
— TOHUMATbH CYTh 3aKOHA OOJIBIINX YHCEI

U BBIOOPOYHOr 0 METO1a U3MEPEHUS
BEPOSITHOCTEN;

— HMETb IIPEJICTABICHUE O HOPMAJIbHOM
pacipeieseHun U IIpumMepax
HOPMAJIBHO PACHPEIEICHHBIX
CIIy4alHBIX BEJIMYHH;

— HMMETb IIPEICTABICHUE O KOPPEISILUU
CIIy4alHBIX BEJIMYHH.

B noBce1HEBHOM JKHU3HU U ITPU U3YYECHHUH
JIPYruX MPEIMETOB:

—  BBIYMCIIATH WIH OLICHUBATh
BEPOSITHOCTU COOBITHIH B peasbHOM
JKU3HU;

—  BBIOMPATh METO/IbI MOJIXOASAIIETO
npecTaBiIeHus: M 00pabOTKH JaHHBIX

THIIOTE3bI, O CTATHCTUKE KPUTEPHS U €€ YPOBHE
3HAYUMOCTH;

UMETb NPEJCTABICHUE O CBSI3U IMITUPUUYECKHUX H
TEOPETUUECKUX pacIipe/ieleHHI;

UMETb NPEJCTaBICHUE O KOJAUPOBAHHH,
JTIBOMYHOM 3aIKCH, TBOUIHOM JIEPEBE;

BJIAJIETh OCHOBHBIMH IOHATUSIMU TEOPUU
rpados (rpad, Bepimmna, pedpo, CTENEeHb
BEPILUHBI, TyTh B rpade) 1 yMeTh NPUMEHSTh
UX IIPU PELIeHUN 33/1a4;

UMETb NPEJCTABICHUE O IEPEBBIX U YMETh
IPUMEHSATH [P PELICHUH 3a]1ay;

BJIAJICTh MOHATUEM CBA3HOCTb U YMETh
IPUMEHSTh KOMIIOHEHTHI CBS3HOCTH TIPU
pELICHUH 3a]1ay;

YMETh OCYIIECTBIATH MyTH MO pedpam, 00X0/1blI
pebep u BepimH rpada;

UMETb IpeJCTaBICHNE 00 SHIepOBOM U
raMUJIBTOHOBOM ITyTH, UMETh MPEICTaBICHUE O
TPYAHOCTH 33249 HaXOKICHHS TaMHIIbTOHOBA
yTH;

BJIQJICTh MOHATUSMH KOHEYHBIC U CUCTHBIC
MHOKECTBA M YMETh UX IPUMEHSTH MPH
pEeLlIeHNH 3aj1ay;

YMETh IPUMEHSTh METO/I MAaTEeMaTHIECKOM
UHAYKIWH;

yYMETh MPUMEHSTh NpuHIuN [{upuxie npu
pelIeHnH 3a1a4

TexcToBbIE
3aJga4u

— Pemars pa3Hble 3a1a4 NOBBILIEHHOMN
TPYAHOCTH;

— aHAJIM3UPOBATh YCJIOBUE 3aJ1a4H,
BBIOMPATHh ONTUMAIBHBIN METO/T
pElIeHUs 3aJ]a4uM, pacCMaTpUBas
pa3JII/I‘-IHI>I€ METOABI,

— CTPOMUTH MOJEIb PEIICHHS 3aa4H,
HpOBOIlI/ITB JOKA3aTCIIbHBIC
paccyXJIeHUsI TIPU PEIICHUU 3a]1a4H;

— pemwarts 3ajauu, Tpedyromuue nepedopa

BAPUAHTOB, IIPOBEPKU YCIIOBUH,
BBIOOpA ONTHUMAJIBHOT'O PE3YNIhTATa;

— aHaJIM3UpOBaTh U UHTEPIPETUPOBATH
MOJTyYEHHBIC PEIICHUSI B KOHTEKCTE
yCIIOBUS 331auu, BEIOUPATh peleHus,
HE MPOTUBOpPEYaIe KOHTEKCTY;

— TEPEBOIUTH MPHU PEIICHUU 3a1a9U
nHpoOpMaIuio U3 0HON GOpMBI
3aMKCcH B JPYTYIO, UCTIONB3YS IPU
HEOOXOIUMOCTH CXEMBI, TAOJIHUIIBL,
rpaduku, TuarpaMmabl.

- pe€uiaTh MPAKTUYCCKUEC 3a1a4i U 3aJla41 U3

JIPYTUX MPEAMETOB




B noBceHEeBHOM KU3HU U P N3Y4EHUU

JIPYTUX MPEAMETOB:
pelarh NpakTUYeCKue 3a1auu U
3aJ1aud U3 JPYTUX IPEeIMETOB

I'eomerpus

Bunamers reomerpuyeckuMu
MOHATHUSMU P PELICHUHU 3a/1a4 U
IPOBEIEHUH MaTEMaTUUYECKUX
pacCyKJIeHUH;

CaMOCTOSITENLHO (POPMYITHPOBATH
OIpeIeJIEHUs] TEOMETPUUECKUX (pUryp,
BBIJIBUTATh THIIOTE3bI O HOBBIX
CBOMCTBAax M MpPHU3HAKaX
reoMeTpUYECcKuX Guryp u
000CHOBBIBATh WJIM ONPOBEPraTh UX,
000011aTh UM KOHKPETU3UPOBATh
pe3ynbTaThl Ha HOBBIX KJlaccax (Guryp,
MIPOBOJUTDH B HECIIOKHBIX CIYJasx
KJ1acCUPUKAIUIO GUTYD 110 pa3IUnIHBIM
OCHOBAHUSIM;

MCCIIEZIOBATh YEPTEKH, BKITHOUAS
KOMOMHaUuu (HUryp, U3BJIEKaTh,
MHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HHPOPMALIHIO,
IIPEJICTABJICHHYIO Ha YepTexax;
pelath 3aJja4u TeOMETPUYECKOT0
COJIEpKaHus, B TOM YHCJIE B
CUTYaIUsX, KOT/1a aITOPUTM pELICHHS
HE cJeyeT sIBHO U3 yCIOBUS,
BBINOJIHATH HEOOXOAUMBIE ISt
pelIeHns 3a/1a4l JOTOJTHUTEIbHBIE
HOCTPOEHUS, UCCIIEI0BATh
BO3MOKHOCTb IIPUMEHEHUSI TEOPEM U
(bopMyI1 Ui pelieHns 3aad;

yMeThb (POPMYIHUPOBATH U JOKA3bIBATh
TEOMETPUUECKUE YTBEPIKICHUS;
BJIAJICTh NOHATUSAMH CTEPEOMETPUH:
npu3Ma, napajuiesienumnes, TupamMmmuia,
TeTpa’ip;

UMETb IIPEJCTABICHUS 00 aKCHOMax
CTEPEOMETPUU U CIEACTBUSAX U3 HUX U
YMETh IPUMEHSTh UX NIPU PEUICHUN
3ajay;

YMETb CTPOUTH CEUEHUS
MHOT'OTPaHHHUKOB C UCIIOJIb30BaHUEM
Pa3JINYHBIX METO/I0B, B TOM YHCIIE U
METO/Ia CIIE/IOB;

UMETh MPEACTABIEHUE O
CKPELIMBAIOIIUXCS IPSIMBIX B
IIPOCTPAHCTBE U YMETh HAXOAUTh Yroil
U PacCTOSIHUE MEXy HUMH;
IPUMEHSTH TEOPEMBI O
NapauIeIbHOCTU IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE MPU
peLIeHUH 3aj1ay;

Nwmets npencraBieHne 00 akCHOMaTHYECKOM
METO/IE;

BJIA/IETh IOHATHEM T€OMETPUUYECKUE MECTA
TOYEK B IPOCTPAHCTBE U YMETh IPUMEHSTh UX
JUISL pellieHus 3a1ay;

YMETh IPUMEHSTH JJIsl PEIIeHUs 3a/1a4 CBOICTBA
IUIOCKUX U JIBYTPAHHBIX YIJIOB, TPEXIPAHHOT O
yIJ1a, TEOpeMbl KOCUHYCOB M CUHYCOB JUISI
TPEXTPAHHOIO YIJIa;

BJI4/IETh NIOHATHEM NEPIEHANKYISIPHOE CEUEHUE
IPU3MBI U YMETb IPUMEHSATh €r0 IPU PELICHUN
3ajay;

UMETh MPECTaBIEHUE O ABOWCTBEHHOCTH
IPaBUIIbHBIX MHOI'OTPAHHUKOB;

BJI4/IETh IOHATHUSAMHU LIEHTPAIBHOE U
napajjiebHOe IPOEKTUPOBAHUE U IPUMEHSATh
UX IIPU NOCTPOESHUH CEYEHUN MHOTOTPaHHUKOB
METOJOM IIPOEKIIMI;

UMETb IIPEJCTABICHUE O Pa3BEPTKE
MHOT'OI'paHHMKA U KpaT4aiIieM MyTH Ha
[IOBEPXHOCTH MHOTI'OI'PAHHHUKA;

UMETb IPECTABICHNE O KOHUYECKHX CEUCHUSX;
UMETb NPECTABICHUE O Kacaroluxcs chepax u
KOMOMHALIMY TeJ BPAIIEHUS U YMETh
NPUMEHSATh UX IIPH PELICHUHN 33714,
IPUMEHSTH [IPU PELICHUH 3a1a4 popMyry
pacCTOAHUS OT TOYKH JI0 IUIOCKOCTH;

BJIAJICTh Pa3HBIMH CIIOCOOAMU 3aaHUS PSMOI
YpaBHEHHUSIMU M YMETb IPUMEHSTH MIPH
pELIeHUH 3aj1ay;

IPUMEHSTH [IPU PELICHUHN 3a]1a4 U
JI0Ka3aTelIbCTBE TEOPEM BEKTOPHBIN METO U
METO/1 KOOp/AUHAT;

UMETb MpECTaBIEHUE 00 aKCMOMax 00beMa,
MPUMEHATH POpPMYJITEI 00BEMOB
IPSMOYTOJIBHOTO Mapaiesenunesia, pu3mMbl 1
MUPaMHU/JIbl, TETPAdApa NpU PELICHUH 334a4;
HIPUMEHSATh TEOPEMbI 00 OTHOLIEHUSX 00BEMOB
IPU PELIeHUH 337134,

NPUMEHSTh WHTETPAJ IS BEIYUCIICHUS
00bEMOB U MTOBEPXHOCTEH TN BpallleHHs,
BBIYUCIICHUSI IJIOMAIHN CHEpUIECKOro mosica u
o0BbeMa apoBOro CIosi;

UMETb IPEJCTABICHUE O ABMKEHHSX B
IIPOCTPAHCTBE: NapajuIeIbHOM IIEPEHOCE,
CUMMETPHUHU OTHOCUTEIHHO MIIOCKOCTH,
LEHTPaJIbHON CUMMETPUH, IOBOPOTE
OTHOCUTEJILHO NPSAMOU, BUHTOBOM CUMMETPUH,
YMETh IPUMEHSTh UX MIPH PEIICHUN 33]1ay;
MMETH NPEACTABIEHUE O TUIOIIAIN




YMETh TIPUMEHSTh TapaJlIeIbHOS
IPOEKTUPOBAHUE [T U300paskeHUs
¢uryp;

YMETb IPUMEHSITH
HEepIEHANKYISPHOCTH MPSIMOM U
TUTOCKOCTH TIPH PEIICHUH 33]1a4;
BJIQJICTh MTOHATUSIMH OPTOTOHAIBHOE
POCKTUPOBAHUE, HAKJIOHHBIC H UX
MPOEKIINH, YMETh IPUMEHSTH TEOpEMY
0 TpeX MEePIEHANKYIISIpax npu
pEeLIeHUH 3a]1ay;

BJIAJICTh MTOHATUSIMH PACCTOSHHE
MEXIY GUTypaMH B IPOCTPAHCTBE,
00N EPHEHIUKYIISIP ABYX
CKPEIIMBAIOIINXCS TIPSMBIX H YMETh
NPUMEHSTh UX MIPH PEIICHUN 337134,
BJIQJICTh OHATUEM YTOJI MEXTY
NPSIMO U TUTOCKOCTBIO M YMETh
IPUMEHSATH €ro MPH peleHUH 3a/1a4;
BJIAJICTh MOHSATUSMH JJBYTPAHHBIN yToII,
YTOJl MEXTY IIIOCKOCTSIMH,
HepHEeHIUKYSPHbIE IUIOCKOCTH U
YMETh MPUMEHSTH UX TIPH PEIICHUN
3ajay;

BJIQ/ICTh IOHATUSIMU TIPU3Ma,
napaieNenuIe]] i IPUMEHSTh
CBOWCTBA MapasuIeenuIieaa mpu
pEeLIeHUH 3a]1ay;

BJIQJIETh MTOHATUEM MPSIMOYTOJIHHBIH
napajuieNeuIe]] ¥ IPUMEHSTh €ro TPu
peLlIeHNHN 3aj1ay;

BJIQJICTh MTOHATUSIMH ITHPAMUJIA, BUIBI
UPaMUJI, SJIEMEHTBI IPABUIIBHOM
MUPAMHUJIBI U YMETh IPUMEHSITh UX TIPU
peIIeHIH 3a1ad;

UMETb IIPEJCTaBICHUE O TEOpeMe
DOiinepa, IpaBUIbHBIX

MHOT OI'paHHHKAX;

BJIQJICTh TOHATUEM ILIOIIAIU
MOBEPXHOCTEH MHOTOIPaHHUKOB U
YMETh IIPUMEHSTB €T0 MPH PEIICHUN
3a/1ay;

BJIQJICTh TMTOHATHUSIMH TEJIa BPALICHHSI
(uunuHAp, KOHYC, map u cdepa), ux
CCUCHUS U yMETh IPUMEHSATh UX MPU
peIIeHNN 3a/1a4;

BJIAJICTh MTOHSATUSIMH KacaTelIbHbIC
IpSIMBIE U TUIOCKOCTH U YMETh
NPUMEHSTH U3 TIPH PEIICHUH 33139,
UMETb NPEJCTABICHUS O BIIMCAHHBIX U
OITMCAHHBIX cepax U yMeThb
NPUMEHSTH UX MPH PEIICHUN 33]1ay;
BJIQ/ICTh TIOHATUSAMU 00BEM, 0OBEMBI
MHOT'OI'PaHHHMKOB, TEJI BPAILICHHSI U

OpPTOTrOHAJILHOM MPOEKIINH;

UMETh MPECTaBICHHE O TPEXTPAHHOM H
MHOT'OI'PAaHHOM YTJI€ U IPUMEHATh CBOMCTBA
IIJIOCKHUX YTJIOB MHOTI'OI'PAHHOI'O YyIjia Impu
peLIeHuH 3a/1a4;

UMETh IPECTABICHUS 0 IPeoOpa3OBaHUH
1000us1, TOMOTETUH U YMETh PUMEHSTH UX
IPY PEIICHNUY 3a/1ay;

YMETH p€lIaThb 3aaa4u Ha IJIOCKOCTH METOAaMU
CTEpPEOMETPHH;

YMETh MPUMEHSTH (HOPMYIIbl 00bEMOB MPU
peLIeHNH 33134




MPUMEHSTH UX MPU PEIICHUH 33139,

— HMETh MPEJICTABICHHUE O Pa3BEePTKe
HUJUHpPA U KOHYCA, TUIOMIaIn
MMOBEPXHOCTH ITUJIMHPA U KOHYCAa,
YMETh IPUMEHSTH UX IPU PEIICHUU
3a/1a4;

— HMEThb IPEJICTaBJICHUE O MJIOUIAAH
cdepbl 1 YMETh PUMEHSTh €T0 MpU
pelIeHun 3a/1ay;

— yMEeTb peliaTh 3a/1a4yd Ha KOMOMHALIUU
MHOT'OTPAHHHUKOB U TEJ BPAIICHUS;

— HMETh IPEJICTaBICHUE O 000U B
MPOCTPAHCTBE M YMETh peliaTh 3a1a4u
Ha OTHOLIEHUE 00BEMOB U ILIOLIAEH
MMOBEPXHOCTEHN TOT0O0HBIX UTYP.

B noBceiHeBHOM XU3HU U NIPU U3YUCHHUH
JIPYTUX MPEAMETOB:

— COCTaBJIATH C UCIOIb30BAaHHEM
CBOMCTB reOMeTpHUECKUX QUTYp
MaTEeMaTUYECKUE MOJICIH ISl PEIICHUS
3a/1a4 MPAaKTHYECKOT O XapaKTepa u
3a7a4 U3 CMEXHBIX TUCIUIUINH,
MCCJIEJIOBATH MOIYYCHHBIE MOJICTTH U
WHTEPIPETHPOBATH PE3YIbTAT

BekTopbl 1 | — Brajerh NOHSITUSIMU BEKTOPBI U UX — HaxoAuTh 00bEM Mapajuiesenunena u
KOOpAMHAT KOOpIMHATHI, TeTpasipa, 3aJaHHBIX KOOPAUHATAMH CBOUX
bl B — YMETH BBIOJHATH ONl€palluy Hal BCPILIMH,
npocTpaHcT BEKTOpaMUu; — 3aJaBaThb NIPAMYIO B IIPOCTPAHCTBE;
Be — HCIOIB30BAaTh CKAJIPHOE — HaxOOUTbh PACCTOAHHE OT TOYKH IO IIJIOCKOCTU B
MPOU3BEAECHHUE BEKTOPOB IIPHU PELICHUU CHCTEME KOOpAUHAT,
3a71a4, — HaxOIUTH PACCTOSHUE MEXIY
— TMPHUMEHATH YpaBHEHHUE IIJIOCKOCTH, CKPEIIHUBAOIIMMUCS NPSAMBIMH, 3aJaHHBIMU B
(bopMyIly pacCTOSIHUS MEX]ly TOUYKaMH, CHCTEME KOOpAUHAT
ypaBHEHHE Cephl IPH PELICHUN
3a/1a4;

— TPUMEHATH BEKTOPBI U METOJ
KOOpJIMHAT B IIPOCTPAHCTBE MPH
peLIeHUH 3a1a4

Hcropus — Hmets npeacTaBiieHnEe O BKIIAJIE
MaTeMaTHK BBIIAIOIMXCSI MATEMaTUKOB B
H PAa3BUTUC HAYKHU,

— TIOHHUMATh POJIb MATEMATUKH B
pazsutum Poccuu

Metoant — Hcnonp30BaTe OCHOBHBIE METO/IBI — TNPHUMCHATH MATCMATHYCCKHUEC 3HAHMS K

MaTeMaTHK JI0Ka3aTeIbCTBA, IIPOBOJIUTE HCCJICTOBAHUIO OKPY KAIOIIEro Mupa

u JI0Ka3aTeJIbCTBO U BHINOIHATH (MozenupoBaHue (PU3MUECKUX MPOLIECCOB,
OMPOBEPIKEHNUE; 3a/1a9u YKOHOMUKH )

— TPUMEHSTb OCHOBHBIE METObI
pelIeHnsl MaTeMaTHYECKUX 3ajiay;

— Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOAE
XapaKTepu30BaTh KPacoTy U
COBEPIICHCTBO OKPY>KAIOLIEr0 MUpa U




MIPOU3BEICHUI NCKYCCTBA;

MPUMEHSTH POCTEUIINE TPOTPAMMHbBIE
CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITMOHHBIE CHCTEMBI TIPH
pelIeHnr MaTeMaTUYeCKUX 3a/1a4;
MOJIb30BATHCS PUKIIATHBIMU
MporpaMMaMy U MporpaMMamMu
CHUMBOJILHBIX BEIYHCIICHUH JIJISI
HCCIICIOBAHMS MaTEMaTHIECKIX
00BEKTOB




CojaepikaHue porpamMmal

Ne /i
HaumenoBanu
paszae
na € pazzaena, JluiakTHYeCKue eUHULIBI
’ TEMBI
TEMBI
10 kaacc Maremartuka (216 yacoB)

1 Anrebpa u | [loBTopenue. Pemenne 3a1a4 ¢ CMOIb30BaHUEM CBOMCTB YHCENI U CUCTEM
HaJajga CUMCIICHHUS], IETMMOCTH, JOJIEH U YacTel, MPOLIEHTOB, Moysel uncen. Pemenne
MaTEMaTHICCKO | 3351ay ¢ UCMOMB30BAaHUEM CBOWCTB CTEIIEHEH U KOPHEH, MHOTOWICHOB,
ro aHajmsa

npeoOpa3oBaHUl MHOTOYJICHOB U APOOHO-PAIMOHAIBHBIX BEIpaKeHUU. Pemenne
3aj]1a4 ¢ UCTIOIb30BAHUEM I'PAIyCHON MephI yrita. MOIyIb YKciIa U €ro CBOMCTBA.
Pemenue 3a1a4 Ha ABMKEHHE U COBMECTHYIO paOOTy, CMECH U CILIABHI C IOMOIIBIO
JTUHEHHBIX, KBAAPATHBIX U IPOOHO-PANMOHAILHBIX YPABHEHUN U X CHCTEM.
Perrenue 3a1a4 ¢ MOMOIIBIO YUCITOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM
MIePEeMEHHOM, ¢ IPUMEHEHUEM H300pakeHUs YUCIOBBIX MPOMEKYTKOB. Pemenue
3aJ1a4 ¢ UCTIOJIh30BaHUEM YMCIIOBBIX (DYHKIINN U MX rpadukoB. Mcmons3oBanue
CBOICTB Y Tpa)IKOB JIMHEHHBIX U KBaJAPATUIHBIX ()YHKIINH, 0OpaTHOM

MPONOPLUOHATBHOCTU U PYHKIUHU Y = \/; . I'paduueckoe perieHue ypaBHeHUH 1

HepaBeHCTB. Vcnonb30BaHne onepanuii HaJi MHOXKECTBAMH U BBICKa3bIBAHUSIMH.
Hcnonp30BaHuE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM MEPEMEHHON, YHCIOBBIX
MIPOMEKYTKOB, NX 00bEAMHEHUH U niepeceueHuid. [IpuMeHenne npu perieHnn 3a1aq
CBOWCTB apH(pMETHUUECKON 1 T€OMETPUUECKON POrpeCcCHy, CyMMHUPOBAHUS
OECKOHEUYHOM CXOSIIEHCS TEOMETPUYECKON MTPOrPECCUH.

MHoecTBa (YUCIIOBBIEC, TEOMETPHUECKHUX QUTYP). XapaKTEPUCTHIESCKOE CBOWCTBO,
3JIEMEHT MHOXECTBA, IyCTOEe, KOHEUHOE, OECKOHEUHOE MHOXKeCTBO. CIIOCOObI
3ananust MHOecTB [logmMHOokecTBO. OTHOLIEHUSI TPUHAIJIEKHOCTH, BKIIFOUEHUS,
paBeHcTBa. Onepanuu Hax MHOkecTBamMu. Kpyru Diinepa. Koneunsie n
OECKOHEYHbIE, CUETHbIE U HECUETHBIE MHOKECTBA.

HcTunHbIe U T0KHBIE BHICKAa3bIBAHUS, ONIEPAIIMH HaJl BHICKa3bIBaHUSIMU. Aneebpa
gvickazvleanuti. CB3b BBICKAa3bIBaHUN ¢ MHOXKECTBaMU. KBaHTOPBI CYILIIECTBOBAHUS U
BCEOOIIHOCTH.

3aKoHbl JOTUKU. OcHOBHbIE T02UudecKue npasud. Pelmenne Joru4eckux 3a1ad ¢
HCIIOJIb30BAaHUEM KPYIOB Dilliepa, OCHOBHbIX 102UHECKUX NPABUI.

Ymozakmouenus. OO0CHOBaHMSA U I0Ka3aTeIbCTBO B MaTeMaThke. TeopeMbl. Bub
MaTeMaTHYECKUX YTBEPKIEHUMN. Buowvl dokazamenvcma. Mamemamuueckas
UHOYKYUSL. Ymeepocoenus: obpamuoe OaHHOMY, NPOMUBONOLONHCHOE, 0OPAMHOe
npomueononodHcHomy oannomy. llpuzHak u CBOMCTBO, HEOOXOAUMBIE U JOCTATOYHBIC
YCIIOBHS.

Ocnognas meopema apupmemuxu. Ocmamku u cpagnenus. Aneopumm Esxiuoa.
Kumaiickasa meopema 06 ocmamkax. Manas meopema @epma. Q-uuHwvle cucmemol
cuucnenus. Qynkyus Jinepa, Yucio u cymma oerumenetl HamypaibHo20 Yucid.
Crenenb C IeHCTBUTENBHBIM IIOKA3aTeNIeM, CBOMCTBA creneHu. [Ipocreiimue
MOKa3aTeIbHbIe YpaBHEHHs U HepaBeHCTBA. [lokazaTenbHas GyHKIUS U ee CBOICTBA
u rpaduk. Yucino € u pynkuus y =e*.

Jlorapudwm, cBoiicTa norapudma. JlecATHUIHBINA U HATYPAIbHBIN JOTapr(M.
[Ipeobpa3zoBanue norapudpMudeckux BoipakeHui. Jlorapupmuueckue ypaBHeHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIIUS U €€ CBOICTBA U rpaduk.

Crenennast GyHKIUS U e CBOICTBA U Tpaduk. VpparmoHaibHble ypaBHEHUS.
Merton nHTEpBAIOB AJIs penieHus: HepaBeHCTB. [IpeoOpazoBanms rpaduKoB QyHKITHN:
CIBUT, YMHOXKCHHE Ha YUCIIO0, OTPAXKEHHE OTHOCUTEIBHO KOOPIMHATHBIX OCEH.
I'paduueckre MeTobI pelIeHUs] ypaBHEHUH 1 HEpaBEeHCTB. Perenue ypaBHeHHH 1
HEPaBEHCTB, COJIEPKALINX IEPEMEHHYIO T10]] 3HAKOM MOJTYJIS.

Cucrembl TOKa3aTeNbHbBIX, JOrapu(PMUUECKUX U UPPALMOHATILHBIX YpaBHEHUI.
CucTeMsbl IoKa3aTeabHbIX, JJOrapu(pMUUIECKUX U HPPALIMOHATIbHBIX HEPABEHCTB.




B3aumno oOparnbsie pynkuuu. ['paduku B3auMHO 00paTHBIX PYHKIUH.
VYpaBHEHUs, CUCTEMBl YPaBHEHUH C MapaMeTpOM.

@opmyna bunoma Horomona. Pewienue ypagrenuti cmenenu eviuie 2 CheyuaibHblx
6uoos. Teopema Buema, meopema be3y. [Ipusooumvie u nenpugooumbvie MHO20UIEHbL.
Ocnosnas meopema anzeopvl. Cummempuyeckue Mno2ounenul. Llenouucnennvie u
YeN03HAYHbLE MHO2OYIEHbI.

Huoganmoswi ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K6aopamoa.
Cymmbl u pobl, MemMoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopemvl 0 npudaUIHCEHUU OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.
Mnooicecmea Ha KoOpOUHAMHOU NIOCKOCHU.

[lepBuuHbIe NpeACTaBIECHUS O MHOKECTBE KOMIUIEKCHBIX YUCell. [Jeticmeus ¢
Komnaekcuvimu yuciamu. Komnaexcno conpscennule uucna. Mooyne u apeymenm
yucna. Tpueonomempuueckas popma komniekcHo2o yucaa. Pewenue ypagnenuii 6
KOMNAEKCHBIX YUCTAX.

Hepasencmeso Kowu—Byusxosckozo, nepaserncmeo Hencena, nepasencmsa o
CPEOHUX.

I'eomerpus

[ToBTOpenwue. Pemenne 3a1a4u ¢ UCMIOIb30BaHUEM CBOMCTB (DUTYp HA TIIIOCKOCTH.
Pemrenue 3aay Ha 10Ka3aTENBCTBO U IOCTPOCHUE KOHTPIIpUMEpOB. [Ipumenenue
MIPOCTEHINX JIOTUYECKUX MpaBwil. Pelenne 3a1a4 ¢ UCIOJIb30BAHUEM TEOPEM O
TPEYroJbHUKAaX, COOTHOLIECHUH B MPSAMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB,
CBSI3aHHBIX C YEThIpEXYroJbHUKaMu. Perienue 3aa4d ¢ uCNoiab30BaHUEM (PAKTOB,
CBSI3aHHBIX C OKPY)KHOCTSIMU. Pelienue 3agad Ha U3MEPEHU Ha IUIOCKOCTH,
BBIYMCIICHUS IUTUH U IIouiane. Peutenue 3a0au ¢ nomoubio 6eKmopos u
KOOpOuHam.

Harnannas crepeomerpust. [Ipusma, napamnenenunen, nupaMuaa, TETPadap.
OCHOBHBIE MOHATHUS TEOMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U
CIeNCTBUS U3 HUX. [loHamue 06 akcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHue ceyeHnii MHOIOrpaHHUKOB
MeToJIoM cienioB. LlenTpanbHoe npoekTupoBanue. [loctpoenue ceueHuit
MHOT'OI'PAHHUKOB METOJAOM ITPOECKIIHM.

CkperuBaromumecs npsiMble B IPOCTPAHCTBE. YTOI MEXKIY HUMU. Memoowl
HAXO0HCOEHUS PACCMOSHULL MENHCOY CKPEUWUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 mapamieabHOCTH NPAMBIX U IIOCKOCTEN B npocTpaHcTie. [lapannensHoe
IIPOEKTUPOBaHUE U n300pakeHue puryp. I eomempuueckue mecma moiex 6
npocmpancmee.

[lepneHIUKyYISIPHOCTE MPSAMOM M TNIOCKOCTH. OPTOr OHAJIIBHOE MTPOEKTUPOBAHUE.
Haknonnsle u npoekuuu. Teopema o Tpex NEepHeHANKYIApax.

Buowt mempasopos. Opmoyenmpuueckuii mempas’op, KapKacHvlii mempas’op,
pasHoepaHntblil mempal’op. IIpsamoyeonvuviii mempa’op. Meouanwvl u 6umeouarnvl
mempasopa.

Hocmpausanue mempasdpa 0o napanienenuneod.

Paccrosnust Mexny ¢purypamu B npoctpanctse. OOMmMii nepneHuKysp AByX
CKPEIIMBAOIIUXCS TPSIMBIX.

VYrabl B ipoctpancTBe. [leprieHanKynsapHble MI0CKOCTU. [110ujadb opmo2onanbHou
npoexyuu. I[lepnenouxynsaproe ceuenue npusmol. TpexepanHulil U MHO20SPAHHBIU
yeon. Ceoticmea niocKux y2n068 MHo2oepanrozo yana. Ceoucmea niocKux u
08Y2PAHHBIX Y2108 MpexepaHHo2o yeua. Teopembl KOCUHYCO8 U CUHYCO8 OIS
mpexzpanHoz20 yaia.

Buapl MHOrOrpaHHUKOB. Paseepmiku mHocoepannuka. Kpamuauwue nymu Ha
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Dtinepa. IlpaBuibHbIE MHOTOIPAHHUKH. /[801iCIMBEHHOCIb NPABUTLHBIX
MHO202PDAHHUKOS.

[Ipuzma. ITapannenenunen. Cpoiicta napauienenuneaa. IpsmoyronbHbii
napajuienenunes. HakinoHHbIe TPU3MBL.

[Tupamua. Buabl nupamua. D1eMeHThI TPpaBUIbHOM upaMubl. [lupamuasl ¢




PaBHOHAKIIOHCHHBIMHA pe6paMI/1 " I'paHsAMH, UX OCHOBHBIC CBOIICTBA.
Hnomann HOBerHOCTeﬁ MHOI'OI'PAaHHHKOB.

BepositHocte 1
CTaTHCTHKA,

JIOTHKA, TEOPHS
rpadoB u
KOMOWHATOpHKA

[ToBTopenue. Micnonb3oBanue TabIMIl U AUATPAMM TSI IPEJICTABICHUS JJAHHBIX.
Pemenue 3a1a4 Ha TpUMEHEHNE ONMUCATENbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB:
CpeIHUX, HauOONbIIEro ¥ HAMMEHBIIET0 3HAYeHHUs, pa3Maxa, JUCIIEPCUH U
CTaHJAPTHOTO OTKJIOHEHHS. BhIUMCIEHHE YacTOT M BEPOSTHOCTEH COOBITHIA.
Boruncnenue BeposiTHOCTEH B ONBITaX C paBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
ucxoxamu. Mcnonb3oBanne KOMOMHATOPUKH. Beruncienue BeposTHOCTEM
HE3aBUCUMBIX cOObITHI. Mcrionb30Banne popMyIibl CIOKEHUS BEPOATHOCTEH,
ararpamm Ditiepa, epeBa BepoSTHOCTEH, (hopMyIbl bepHymm.

Beposamnocmuoe npocmpancmeo. Axcuomvt meopuu 8eposmuocmell.

VYcnoBHas BepoATHOCTS. [IpaBuiio yMHOXKEHUS BepossTHOCTEW. DOopMyIia IOIHON
BepostHocTH. Dopmyrna baiteca.

JluckpeTHble ciydaiiHble BETUYUHBI U pacupeneneHrs. COBMECTHBIE paclpeesICHHUs .
Pacnipenenenne cyMMbl M IPOU3BENCHHS HE3aBUCUMBIX CIIyYailHBIX BEJINYMH.
MareMaTnyeckoe 0KHJIaHUE U JUCIIEPCHS CIIy4aiiHOW BeNUMYMHBI. MaTeMaTtnyeckoe
OKUJAHHE U AUCTIEPCHS] CYMMBI CITyJalHbIX BETUYHH.

bunapnas ciydaiinas Benu4uHa, pacupenenenue bepuyinu. I'eomerpuyeckoe
pacupeneneHre. BHHOMHAIIBHOE paclpeelIeHUE U €T0 CBOMCTBA.
T'unepeeomempuueckoe pacnpeoenenue u e2o c80UCmad.

HenpepsiBHbIe cyualinbie BeM4uHbL. [[10THOCTE BepoaTHOCTU. DYyHKIUA
pacupeneneHus. PaBHoOMepHOE pacnpenencHue.

IlokazamenvHoe pacnpedenenue, e2o napamempboi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanabHoe pacrpeiesieHue.
Oyuknus Jlamnaca. [Tapamerpsl HOpMaIBHOrO pactpenenenus. [Ipumepst
CIIy4alHbIX BEJIMYHH, IOJYMHEHHBIX HOPMAIBHOMY 3aKOHY (IIOIPEIIHOCTh
W3MEpEeHUil, poCcT uenoBeka). [lenmpanvHasn npedenvhas meopema.

Hepagencmeo Yebviwesa. Teopema Yebviuesa u meopema bepnyniu. 3axou
bonvuux yucen. Boibopounsiii memoo uzmepenus eeposmuocmeiti. Ponb 3akoHa
OOLUUX YUCeN 8 HAYKe, npupooe u obuecmae.

KoBapuanus n1Byx ciny4aiHbix BenuuuH. [lonsTre o koadduunente Koppensum.
CoBMecTHBIC HAOIIOICHUS IBYX CIyYaHBIX BEIMYUH. BoiOopounbiil Koagpuyuenm
Koppenayuu. Jluneunas pecpeccus.

Cmamucmuyeckas eunomeza. Cmamucmuka Kpumepus u ee ypoeeHsb 3HA4UMOCHU.
IIposepka npocmetiwux cunomes. dmnupuyeckue pacnpeoenenus U ux césa3b C
meopemuyeckumu pacnpeoenenusmu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmauii. Invekmugnvle u ClopbeKkmugHble cOOmeemcmeusl.
buexyuu. /Jluckpemnas nenpepwvignocme. Ilpunyun /[upuxie.

Koouposanue. Jleouunas 3anuce.

OcHognvle nowsmus meopuu 2epagos. [epesvs. Jleouunoe oepego. Cesa3HOCM®.
Komnonenmsi cesisnocmu. Ilymu na epage. Juineposwvl u I amunbmonosbl nymiu.

11 knacc Marematuka (204 yaca)

Anrebpa u
Havania
MaTeMaTHYECKO
rO aHaJln3a

Paguannast Mepa yriia, TpUroHOMeTpU4ecKasi OKpy>KHOCTb. TpUroHOMETpUYECKHE
¢byHKUIMYU ncen 1 yriaos. @opMyIel TPUBEICHUS, CIIOKEHHS TPUTOHOMETPHUYECKIX
¢byHK1MH, POpMysbl ABOWHOTO U MOJIOBUHHOTO apryMeHnTa. [IpeoOpasoBanue cymmsl,
Pa3sHOCTH B IPOU3BEACHNUE TPUTOHOMETPHUECKUX (DYHKIHUI, 1 HA000POT.

Hynu QyHKIMM, TpOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbombiee u
HanMeHblIee 3HaueHue Gpyakun. [lepronnueckne GyHKINU 1 HAUMEHBIIHA MTEPUO]I.

UYetHble U HeUeTHbIE PYHKINU. PYHKYUU «OpobHas yacms yuciay Y = {X} u «yenas

yacms yucaay Yy = [X] .

Tpuronomerpudeckue GYHKIIMU YUCIOBOTO aprymenta Y =C0SX, y=sinX, y=tgXx
, Y =Ctg X. CBoiicTBa 1 rpa)Ku TPUTOHOMETPUUIECKUX (PYHKLIUH.

OO0patHble TPUTOHOMETPUYECKHE (PYHKIIMHU, UX [JIaBHbIE 3HAYECHUs], CBOICTBA U




rpaduku. Tpuronomerpuyeckue ypaBHeHUs. OTHOPOIHBIE TPUTOHOMETPUYECKHE
ypaBHeHUs. Perienne npocTelmx TpUroHoMeTpruueckux HepaBeHcTB. [Ipocreiinme
CUCTEMbI TPUTOHOMETPUYECKUX YPABHEHUH.

[TonsiTue npenena GpyHkunuu B Touke. [lonamue npedena ynkyuu 6 OeCKoHeuHocmu.
Acumnmomul epagpuxa ¢ynkyuu. Cpasuerue 6eCKOHEUHO MAIbIX U ODECKOHEUHO
oonvwux. HenpepsiBHOCTh pyHKIMU. Coticmea Henpepulgnbix (hynkyuu. Teopema
Beuepwmpacca.

Huddepenunpyemocts Gpynkuuu. [Ipoussognas pynkiuu B Touke. KacarenbHas k
rpaduky ¢pyHKuuU. ['eomMeTpudeckuil U GU3NIECKUl CMBICI TPOU3BOAHOM.
Ipumenenue npouzeo0noil 6 guzuxe. IIpon3BOIHBIE IEMEHTAPHBIX (YHKITHI.
[IpaBuna quddepeHnupoBaHusi.

Bropas npousBojHasi, ee TeOMETPHUECKUI U (PU3HMUECKHII CMBICII.

Touku s3xcTpeMyma (MakcuMyMa U1 MUHUMYMa). MccnenoBanue 35ieMeHTapHbIX
(GyHKIMI Ha TOYKH SKCTpeMyMa, HauOoubliiee U HauMEHbIIIee 3HaU€HUE C TOMOLIBIO
MPOU3BOAHOU. [locmpoenue epaguxos hyrKyull ¢ NOMOUBIO NPOUIBOOHDIX.
IIpumenenue npouzeoonoii npu pewienuu 3aoay. Haxoowcoenue skempemymos
@YHKYULI HECKOIbKUX NePEeMEHHDBIX.

[TepBoobpaznas. Heonpenenennslit uaTerpai. [leppooOpasHbie aneMeHTapHbBIX
¢bynkuunit. [Tnomans kpuBonuHeitHo# Tpanenuu. @opmyna Heiotona-Jleitbnuna.
OrnpeneneHHbIi UHTErpall. Buiuucienue niowaoel niockux gueyp u 06vemos mein
8PAlUeHUs C NOMOWbIO UHMeZPAld. .

Memoovl pewienus hyHKYUOHANbHBIX YPABHEHULL U HEPABEHCMS.

I'eomerpus

Bextops! 1 koopanHaTel. CymMMa BEKTOPOB, YMHOKEHHUE BEKTOpA Ha YUCIIO. YTOI
Mex Iy Bekropamu. CKaasipHOE TPOU3BEICHHUE.

Pewenue 3a0au u 0okasamenbcmeo meopem ¢ NOMOWbIO 8EKMOPOSE U MEMOOOM
KOOpOuHam. DieMeHmbvl 2e0MempuL Macc.

Tena BpateHus: TWIHHID, KOHYC, ap U cpepa. CedeHus MUINHIPA, KOHYCa U
mrapa. [llapoBoii cerMeHT, mapoBoi CIIOMH, IIapOBOM CeKTOp (KOHYC).

VYcedueHHas nMpaMuia B yCEUCHHBIH KOHYC.

Onemenmoi chepuneckoii ceomempuu. Konuueckue ceuenus.

KacarenpHble psiMbIe ¥ TUIOCKOCTU. Brincannsie u onucannbie cepbl. Kacaowuecs
cpepol. Kombunayuu men 8pawjeHusl.

VYpaBHenue miockoct. @opmyrsia pacCTOSHUS MEXKTy TOUYKaMH. Y paBHEHHE Cephl.
Dopmyna paccmosinusi om mouku 00 niockocmu. Cnocobwvl 3a0anust npsamoi
VDABHEHUAMU.

[Tonsitue o6beMa. O0BeMbI MHOTOTpaHHUKOB. OOBEMBI TEJT BpaIeHUs. AKCUOMbl
obvema. Bvi6oo ghopmyn ob6vemos npsamoy2onivHo2o napaiieienunedd, npusmsl U
nupamuowvl. Popmynvl 01 HaxoxcoeHus: obvema mempas’opa. Teopemovt 06
OMHOULEHUSX 00BEMO8.

Tpunosicenuss unmezpana K bl4UCIEHUIO 00bEMO8 U NOBEPXHOCMEN Mell 8PAUYEHUSL.
Inowaows cghepuuecxoeo nosica. Obvem waposozo cios. Ipumenenue o6vemos npu
peuwieHuu 3a0a.

[Tnomane chepsl.

Pazeepmra yununopa u konyca. Ilnomans TOBEPXHOCTH UIMHIPA U KOHYCA.
KoMOuHaIin MHOTOIpaHHUKOB U TEJT BPAIICHUSI.

[Tomo6ue B mpoctpancTBe. OTHOMIECHHE 00BEMOB | IIJIOIIAJICH MTOBEPXHOCTEH
MoI0OHBIX uryp.

sudicenus 6 npocmpancmee. napaiienbHblll NEPEHOC, CUMMEMPUsL OMHOCUMETHO
MIOCKOCU, YEHMPATbHASL CUMMEMPUSL, NOBOPONT OMHOCUMETLHO NPSIMOLL.
Ilpeobpazosanue nooobus, ecomomemus. Pewenue 3adau Ha niockocmu ¢
UCNOIb308AHUEM CEPEOMEMPULECKUX MeMOO08.




TemaTH4ecKOe IVIAHNPOBAHHNE Y4eOHOT0 NPEMeTa

Neri/ | Haumeno Copep:xanne mporpaMMsl OcHoBHBIE BH/IbI y4eOHOH JesITeTbHOCTH y4aIHXCs KonnuecrBo
I BaHHe 4acoB
pa3aeJioB Beer | Ip. | K.p
0 p.

1 10 knacc Maremaruka: Ajre6pa u HayaJjia aHaJu3a

11 IToBTOpen | IloBTOpeHMe. Pemenne 3aaau ¢ HCMOIb30BaHUEM CBOMCTB uncen | PopMyInpoBaHHE U JOKA3aTENbCTBO TEOPEMBI O 26 3 4
ue. Y CHCTEM CUHUCIIEHUs, IEIUMOCTH, JOJIEH U 4acTel, MPOIIEHTOB, paloHaNIbHBIX KOPHSIX MHOTOUYJIEHOB.
[eiictBut | Mmoaynel uncen. Pemenne 3a1a4 ¢ MCIONb30BaHUEM CBOICTB OneHka 4rcia KOpHEH Lenoro anredpanyeckoro ypaBHeHHSI.
€JIbHBIE CTeTieHel ¥ KOpHEH, MHOTOWICHOB, TIpeo0pa3oBaHui Haxoxnenue kpaTHOCTH KOpHEW MHOrowieHa. Jlenexnue
qucia MHOTOWICHOB U APOOHO-paIMOHATLHEIX BEIpaKeHUH. Perenne MHOTOWJICHA Ha MHOTOUWIEH (YTOJIKOM HIIH 110 cxeMe ['opHepa),

3a]1a4 ¢ MCIOJIb30BAaHUEM TPalyCHON Mephl yriia. Moyinb ducia
U €ro CBOWCTBa. PelleHue 3a1a4y Ha IBUKEHUE U COBMECTHYIO
paboTy, cMecH U CIIIaBBI C TIOMOIIBIO IMHEHHBIX, KBAIPATHBIX U
JIPOOHO-paIlMOHATBHBIX YpaBHEHUH U UX cUCTeM. PemeHue
3a/1a4 C MOMOIIBIO YHMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJTHOH MEPEMEHHOM, C TPUMEHEHHEM N300PaXKCHHUS YHUCIOBBIX
MIPOMEXYTKOB. Penienne 3a1a4 ¢ UCIoNb30BaHUEM YUCIIOBBIX
¢ynkui 1 ux rpadukos. Mcrnons3oBanue cBOWCTB U rpauKoB
JTUHEHHBIX U KBaJAPATHIHBIX (PYHKITHH, 00paTHOM

HPOMOPIUOHATIBHOCTH U PyHKIMH Y = \/; . I'papnueckoe

pelIeHre ypaBHEHUH U HepaBeHCTB. Mcnonb30BaHue onepauuii
HaJI MHOXKECTBAMU U BbICKAa3bIBAHUAMU. HUcnonb3oBanue
HEpPaBEHCTB U CUCTEM HEPABEHCTB C OJTHON NIEPEMEHHOM,
YHCIIOBBIX TTPOMEXKYTKOB, UX OOBEIMHEHNH U ITePEeCEICHUN.
[IpumeneHue pu pemeHu  3a1a4d CBOINCTB apu(pMETHIECKON U
Te€OMETPUYECKOI MMPOrpecCuy, CYMMHUPOBaHUS OECKOHEYHOM
CXOJSIIENCS TEOMETPUUECKON TPOrPECCUU.

MHoxecTBa (UUCIOBbIC, TEOMETPUIECKUX (QUTYD).
XapaKTepucTHIeCKOE CBONCTBO, 3JIEMEHT MHOKECTBA, ITyCTOE,
KOHEYHOe, 0eCKOHEeUHOEe MHOKeCTBO. CI0oCcOObI 3aJaHus
MHOXecTB [logMHOXKEcTBO. OTHOIIEHUS TPHHAIEKHOCTH,
BKIIFOUEHMSI, paBeHcTBa. Onepanuu HaJ MHOXKecTBamu. Kpyru
Oiinepa. KoneuHble 1 OeCKOHEYHBIE, CYETHBIE U HECUETHBIC
MHOXXECTBA.

IIpakTHyeckne padoTsI:

[Ipaktuueckas pabora «llemsie U parmoHanbHEBIE YKCA.
JleicTBUTENbHBIE YUCIIa»

[IpakTugeckas padbora «beckoHEeUHO yOBIBaroIIAS
reoMeTpUIecKas MPOTPECCHsI»

[IpakTrueckas padora «CreneHs ¢ palroHAIBHBIM U

HaxOKJIeHHE YaCTHOTO U OCTaTKa.
Hcnonp3oBaHue TeOpeMBI O ASTSHHH MHOTOWIEHOB C OCTATKOM
JUTS BBIJICTIEHUS TEJION YacTH ajare0panvecKoi Tpoow.
[IpumeHeHue pa3TMYHBIX TPUEMOB PEIICHUS HETBIX
anreOpanyecKux YpaBHEHUHN: OA0O0P IETBIX KOPHEIH;
OTILEIUICHHE KOPHS;

pa3iioKeHre Ha MHOXKHTEINH (BKITIOYast METO]I HEONpe eI EHHBIX
KO

3¢ purmeHToB);

TIOHIDKEHHE CTETIeHH,

MTOJICTAHOBKA (3aMeHa IepeMEeHH O ).

HaxoxieHue 4uciioBbIX MPOMEXYTKOB, COACPIKAIUX KOPHH
anred

pandecKux ypaBHEHUN.

[IpumeHeHue coueTaHus! TOUHBIX U MPUOIIKEHHBIX METO/IOB
TUTS

PpEeIIeHIS BOIIPOCOB O YHCIIe KOPHEN ypaBHEHUS (Ha OTpe3Ke)




Z[CﬁCTBI/ITCJIBHI:IM IIOKa3aTeJIEM»

KonTpoabHbie padoThl:

BBognas koHTponpHas paboTta

KonTpoisHas paboTa mo Teme «JleiicTBUTENbHBIC YUCITaY
Bo3MoskHbIe TpoeKTHBIE padoThl (BeCh NepeYyeHb TeM
NMPOEKTHBIX padoT B nNpuiIokeHnn Ne2):

Bo3zBenenue MHOrowIeHa B N-10 CTETEHb.

Jlenerne MHOTO4YJI€HOB

JlenmmMocTh MHOTOYJICHOB

1.2 Crenenna | CreneHHasi QyHKUMS U €€ CBOMCTBA U rpaduK. Omnwucanue cBOMCTB (GyHKIUI (MOHOTOHHOCTD, OrpaHMYEHHOCTh, | 20

WppanmonanbHble ypaBHEHUS. HaJM4ue TOYeK MaKCUMyMa U MUHUMYMa, 3HaUEHHs

¢yHkuus | Meron MHTEpBAIOB I PElIeHUs] HepaBeHCTB. [IpeoOpazoBanus | MaKCUMyMOB H MUHUMYMOB, YETHOCTb, HEYETHOCTD,
rpauKOB QYHKIMIA: CABUT, yMHOXKEHHE HA YHCIIO, OTPAKCHUE MEePUOJMYHOCTB) 10 rpadukaM GYHKIUH.
OTHOCHUTEIHHO KOOPAWHATHBIX oce. I'paduueckue MeTombl [puBenenue npuMepoB QyHKINH (3aJaHHBIX C TOMOIIBIO
pelIeHus ypaBHeHUI 1 HEpaBeHCTB. Pemenue ypaBHeHUN U (hopmyns! wim rpadrka), 06JaAAOMKX TAHHBIMH CBOHCTBAMHU
HEPaBEHCTB, COAEPKAIUX MIEPEMEHHYIO MO 3HAKOM MOZYJISL. (Hampumep, OrpaHU4EeHHOCTBIO). AHAJIN3 NOBEAECHUS (PyHKIMIA
Cucrtembl IOKa3aTeNbHbBIX, JIOTAPUPMUUECKUX U Ha pa3lWYHbIX y4acTKax 00JacTu ONpeAeieHus, CpaBHEHHE
MppalMOHaIbHBIX ypaBHEHHH. CHCTEMBI TOKA3aTENNbHBIX, cKopocTeli Bo3pacTtaHus (yObIBaHUS) GYHKIUI.
JorapuMUYECKUX U HPPAllHOHATILHBIX HEPABEHCTB. ®opMynHpOBaHHE ONPENEIEHUN EPEUNCIEHHBIX CBOUCTB.
B3anmHo oOpatHbie ¢pyHkuuu. ['padukn B3auMHO 00paTHBIX ®opMynIHpOBaHHE U 10Ka3aTEIBCTBO CBOMCTB KOPHEH,
GbyHKUIUH. CTETeHeH.
YpaBHEHHS, CHCTEMBI YPaBHEHUH C TapaMeTpOM. [IpeobpazoBanus HppalliOHATBHBIX, CTEICHHBIX.
IIpakTHyeckue padoThi: Penienue uppaiinoHaibHBIX HEPABEHCTB U UX CUCTEM. Pelienue
IIpaktiueckas padora «CrenenHas pyHKIMS U ee rpaduk» TEKCTOBBIX 3a]1a4, PEIICHHE IPAKTHIECKUX PaCUETHBIX 3aJa4 U3
[IpakTnueckas padora «Penienre ypaBHEHUH U HEPABEHCTB» OKPY>KaloIlIEr0 MHUpa, BKIIF0Yasi BOIPOCHI COLUATIbHO-IKO-
KonTpoabHbie paboThl: HOMMYECKOT0 XapaKTepa, U U3 CMEXHBIX JUCIHUILINH.
KonTtponeHas paborta no teme «CreneHHas QyHKIUS) [TocTpoenue rpaMKoB 3JIeMEHTapHBIX (PYHKIIU, B TOM YHCIE C
Bo3mo:xkHbIe IpoeKTHBIE pa0oTHI (Bech MepeYeHb TeM MOMOUIBIO I'padorocTporTens (MPH HATWYHH), H3yYeHHE
NMPOEKTHBIX PadoT B NpuIoKeHnH Ne2): CBOMCTB AJIEMEHTapHBIX (DYHKINH 1O HX rpadukam,
3HaYCHUS CTCTICHHBIX BRIPAKCHUMN. BBIJIBUYKEHUE TUIIOTE3BI O KOJINUECTBE KOPHEW YpaBHEHUH,
3Ha4YeHUsI CTETICHHBIX U NTOKA3aTEIbHBIX BBIPAKEHUH . COAEPIKALIHX HICMCHTAPHBIC (YHKIIHH, TPOBEPKA THITOTE3BI.
Tocaenusis uudpa CTeeHH. [IpeoGpazoBanus rpaQ)HKOVB 3JIEMEHTapHBIX (DYHKIWHA: CABUTH
CTernenHbie psiyibl BIOJb KOOPIMHATHEIX OCEH, CaTHE M PACTAKEHHE, OTpaKeHHe
CBOMCTBA CTENEHHBIX PATIOB OTHOCHUTEJBHO OCEH, MOCTPOCHHE TPa(hUKOB ¢ MOAYIISIMH,

nocTpoenue rpaduka oopaTHOH QYHKINH
1.3 ITokazate | CteneHb C NEHCTBUTENBHBIM MTOKA3aTEIEM, CBOMCTBA CTETIEHH. Omnwucanue cBOMCTB (GyHKIUI (MOHOTOHHOCTD, OTPaHUYEHHOCTh, | 18
JbHAs [IpocTeiimme noka3zaTenbHbIE ypaBHEHUS 1 HEPABEHCTBA. HaJH4ue TOYEeK MaKCUMyMa U MUHUMYMa, 3HaUCHUS
¢bynkuns | [MokasarensHas GyHKIMsA U ee cBoicTBa U rpaduk. Yucio € u MaKCUMYMOB U MUHUMYMOB, Y4ETHOCTb, HEUETHOCTb,

¢GbyHKIHS Y =e”.

NEPHOANYHOCTD) 1O TpaduKaM QyHKIIHH.
[IpuBenenue npuMepoB QyHKIKHN (3aJaHHBIX C TOMOUIBIO




CucTeMbl IOKa3aTeNbHBIX, JIOTapU(PMHUUECKIX 1
MppaIoHaIbHBIX ypaBHeHUH. CHCTEMBI TOKa3aTEeNbHbIX,
sorapu()MUYECKUX U HPPAIIMOHATIFHBIX HEPABEHCTB.
Dopmyna bunoma Hviomona. Pewenue ypaguenuti cmenenu
sviue 2 cneyuanvusix udos. Teopema Buema, meopema be3y.
IIpusooumvie u Henpuooumvie MHo2oueHbl. OCHOBHAS.
meopema anzebpuvl. CummempuiecKue MHO2OYIEeHYL.
Lenouucnennvie u yenro3HauHvle MHO20UIEHDYL.

Jluogpanmoswr ypasuenus. Llennwvie opoou. Teopema Depma o
cymme Keaopamoe.

Cymmol U psaovl, Memoovl CYyMMUPOBAHUS U NPUSHAKU
CX00UMOCHmU.

Teopembt 0 npubrudiceHuu 0eticmeUmMenbHbIX Yuce
PAYUOHATLHBIMU.

Mnooicecmea na koopounammnoi niockocmu.
IIpakTnyeckne pa6oTsbI:

[IpaxTnueckas pabora «IlokazaTenbHble ypaBHEHUS U
HEpaBEHCTBa»

ITpakTiueckas padora «CucreMsl IOKa3aTeIbHBIX YPABHEHUH U
HEpPaBEHCTB

Kounrtpoabhbie padoThi:

KonTtponeHas padora no teme «llokazaTenbHast QyHKIND)
KonTponbHasi paGoTa B paMKax MPoOMe:KyTOYHOMH
aTTecTanuu

Bo3mo:xkHbIe poeKTHBIE padoTHI (Bech MepeYeHb TeM
NMPOEKTHHIX PadoT B NpHI0KeHH Ne2):

CpoiicTBa QpyHKIMH B TIOCIOBHULIAX U IOTOBOPKAX.

CriocoOsl 3a1aHust QYHKIUH

OYHKIMH B KU3HU KaXKJO0TO.

@DyHKIMY B MATEMAaTUKE U B )KU3HHU.

(dhopmynsl wim rpaduka), 00JaAa0IKX JaHHBIMU CBONCTBAMHU
(HampuMep, OrpaHUUYEHHOCTHIO). AHAN3 MOBEACHUS (PDYHKITUN
Ha Pa3fUYHbBIX yJacTKax OOJIAaCTH OMpeesieH s, CPaBHEHHE
cKopocTelt Bo3pacTaHus (yObIBaHM) ()yHKITHIA.
dopmynupoBaHHE ONPeIEICHUN TTePEeYHCICHHBIX CBOWCTB.
DopMyNUpOBaHUE U T0KA3ATEICTBO CBOMCTB KOPHEH,
CTETEHEM.

[Ipeobpa3zoBanus MPPATUOHAIBLHBIX, CTETICHHBIX BBIPAKECHHUH.
Perenve mokasaTeabHBIX YpaBHEHUH, HEPABEHCTB U UX CHCTEM.
Pemrenrie TeKCTOBBIX 3a7a4, peIEHNE MPAKTHIECKUX PACIETHBIX
3a/1a4 U3 OKPYIKAIOIIEro MHUpa, BKITFOYast BOIIPOCHI COI[HAIBHO-
9KOHOMHUYECKOT0 XapaKTepa, U U3 CMEKHBIX AUCIUTUINH.
[Moctpoenue rpadukoB AmeMeHTapHBIX (YHKIIHA, B TOM YHCIE C
MTOMOUIBIO I'pagorocTporTeNs (IPH HATWYINN), U3yYEHUE
CBOWCTB DJIEMEHTAPHBIX (PYHKIIUH 10 UX TpaduKam,
BBIJIBUYKEHUE TUIIOTE3BI O KOJIMUECTBE KOPHEN YpaBHEHUH,
COZEPIKAIIMX dJIEMEHTapHbIC (PYHKIMH, TPOBEPKA THITOTE3HI.
IIpeobpazoBanus rpad kOB dJIEMEHTAPHBIX (PYHKITUH: CABUTH
BIIOJTh KOOPIMHATHBIX OCEH, CKATHE M PACTSIKEHNE, OTPaKeHIe
OTHOCHUTEIBHO OCEH, TOCTpOeHNE TPAPHKOB C MOTYIISIMH,
roctpoeHue rpaduika oopaTHoi GyHKIHH

1.4

Jlorapud
MUYEeCKast
(hyHKITUS

Jlorapudm, cBoiicTBa norapudma. JecITHIHBIN U HATYypaJIbHBIHI
norapudm. [IpeodpazoBanue iorapuMUUECKUX BBIPAKCHHIA.
JlorapudmMudeckue ypaBHEHHS U HEPABEHCTBA.
Jlorapudmudeckas QyHKIMS 1 ee CBOMCTBA U rpaduK.
CucTeMbl TOKa3aTeIbHBIX, JIOTApU(OMHICCKAX U
HppaIoHaIbHBIX ypaBHeHHH. CHCTEMBI ITOKA3aTeNbHBIX,
norapu(MUYECKUX U HPPAIIMOHATILHBIX HEPABEHCTB.
IIpakTnyeckue padoTsbl:

[Tpaktrueckas padora «Jlorapudm u ero cBoricTBay

Omnwucanue cBOMCTB GyHKIUI (MOHOTOHHOCTD, OFPaHHYEHHOCTB,
HaJIM4YME TOYEK MAKCUMyMa 1 MUHHUMYMa, 3HAUCHHS
MaKCHMYMOB 1 MUHIMYMOB, Y6 THOCTb, HEUYETHOCTB,
MEPUOJMYHOCTB) 110 rpadukaM HyHKIUH.

[IpuBenenue npuMepoB YHKITHH (3aJaHHBIX C ITOMOIIBHIO
(hopmyns! wim rpadrka), 06IaAAOIMNX JAHHBIMU CBOHCTBAMHU
(HampuMep, OrpaHUYEHHOCTHIO). AHAIN3 TIOBEICHUS (DYHKITHIA
Ha Pa3MYHbIX YIaCTKaX 00JacTH OMpPECICHHUS, CPABHEHHE
ckopocTell Bo3pactaHus (yObiBaHUs) GYHKIMH.

24




[Mpakruueckas pabdora «JIorapupmudaeckast GyHKIUS)

[Mpakruueckas pabora «Jlorapupmudeckue ypaBHEHUS U

HEpPaBEHCTBA

KonTpoJsbHble padoThbI:

KonTponbsHas pabora no teme «Jlorapudmuueckas GyHKIusI»

Bo3mo:xkHbIe IpoeKTHBIE pa0oTHI (BeCh NepeYeHb TeM

NMPOEKTHBIX padoT B NpuiIokeHnn Ne2):

@YHKIUYU B NOJSPHON CUCTEME KOOPAMUHAT.

@DyHKIMY B IPUPOJE U TEXHUKE

@DyHKIMU BOKPYT Hac

I'paduku pyHKIMI B TOTSAPHBIX KOOPAMHATAX

I'paduku GyHKIUE BTOPOTO MOPSIKA M BIUCAHHBIC B HUX
"OJIbHUKH.

I'paduku dpyHKImil 1 nX mpeoOpa3oBaHUe

DopMyIIMpPOBAHUE ONIPEACIECHUI IIEPEUNCIICHHBIX CBONCTB.
dopMmynrpoBaHUE U I0KA3aTEINBCTBO CBOMCTB JIOrapr(MoB.
IIpeobpazoBanust morapuPMUIECKUX BBIPAKCHIH.

Pemenne norapuMuuecKknx ypaBHEHUH, HEPABEHCTB U UX
cucreM. Pemienne TeKCTOBBIX 3a1a4, PEHICHUE PAKTUIECKUX
pacdyETHBIX 3aJ1a4 U3 OKPY>KAIOLIEr0 MUPa, BKIIOYasi BOIIPOCHI
COLIMATIbHO-?)KOHOMHUYECKOT0 XapaKTepa, U U3 CMEXKHBIX
JUCLMTLINH.

[MocTpoenue rpadkoB dJIEMEHTAPHBIX (PYHKIUIA, B TOM YHCIE C
MOMOUIBIO T'padortocTporTes (MPH HATWYHH), U3y4eHHE
CBOMCTB 2JIEMEHTAPHBIX QYHKITUH 0 UX TpaduKam,
BBIIBUKEHHUE I'MIIOTE3bl O KOJIMUECTBE KOPHEW ypaBHEHUH,
COAEPIKAIINX JIEMEHTapHbIC (PYHKIMH, IPOBEPKa THITOTE3bI.
[IpeoGpazoBanus rpaduKOB 37IEMEHTAPHBIX (QYHKIUI: CABUTH
BJIOJIb KOOPJIMHATHBIX OCEH, CXKaTHE U PACTSKEHUE, OTPpaKeHHE
OTHOCHUTEJIBHO OCEH, MOCTpOeHHE TPaUKOB ¢ MOAYIISIMH,
nocTpoeHue rpaduka oopaTHONH QYHKIMH

1.5

KomMmb6unna
TOpPHKA

[ToBTOpenue. Mcons30BaHme TAOIHIT U TUATPaAMM IS
MIpeJICTaBIICHNUS NaHHBIX. Pemenne 3aqad Ha IpUMEHEeHNe

1.6

DnaeMeHT
bl TEOPUU
BEPOSITHO
creit

OIMCATENbHBIX XapaKTePHUCTUK YUCIOBBIX HAOOPOB: CPEAHHUX,
HauOOJbIIEr0 1 HAMMEHBLIETO 3HAYCHHUS, pa3Maxa, JUCIICPCHH U
CTaHJAPTHOIO OTKIIOHEHUS. BpIUKCIeHNE YacTOT U
BepoATHOCTEHN cOObITHH. BhunciaeHnne BeposTHOCTEH B OMbITax ¢

1.7

Cratuctu
Ka

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HCXO/IaMHU.
Hcnonp3oBanrne KoMOMHATOPHKHU. Brrancinenne BeposTHOCTEH
HE3aBUCHUMBIX coObITHH. Mcrionb3oBanue GpopmMynbl clioxeHus
BEPOSITHOCTEH, AUarpamMm Dijepa, 1epeBa BEpOSITHOCTEMH,
¢dopmynsl beprymu.

Bepoamnuocmmnoe npocmpancmeo. Axcuomor meopuu
eeposmHocmell.

YcnoBHas BEpOSTHOCTS. [IpaBUII0 yMHOKEHUS BEPOSITHOCTEN.
®opmyiia nosnHo# BepositHocTH. Dopmyna balieca.
JIuCKpeTHBIE CiTydaliHbIe BETMYUHBI U PaCIIPEACICHHUS.
CoBMecTHBIE pacnpeaeneHus. Pacnpenenenne cyMMsl 1
MIPOU3BEICHNS HE3aBUCHMBIX CITy4allHBIX BETUYHH.
MaremaTuyeckoe OXKHIaHUE U JUCTIEPCUs CI1ydalHOM
BEIUYMHBL. MaTeMaTH4ecKoe 0)KuJaHue U AUCIIEPCUS CYMMBI
CIIyYallHbIX BEJIUYHH.

bunapnas cnydaitHasg BenuuuHa, pacrpeaeienue bepuymu.

I'eoMeTrpuueckoe pacnpenenenre. buHoMuanpHoe

OmnepupoBanue GOpMyITaMH IS YUCIIa YITOPSIIOYeHUH Habopa
13 N 2IIEMEHTOB, YIOPSTOYEHHBIX U HEYTIOPII0YEHHBIX
BBIOOPOK 71 DIIEMEHTOB U3 b, Urcia map coueTaHui B
MHOXeCTBe U3 2M 3nemMeHTOB. J{okazaTenbcTBo hopMyInsl
O6rnoMa HproTOHA 11 OCHOBHBIX KOMOWHATOPHBIX COOTHOIICHHH
Ha OMHOMMaJbHBIE Koo uireHTsl. Mcmonbp3oBanue
TpeyronbpHuKa [lackans uis pemeHust 3aa4 0 ONHOMHATBHBIX
ko3¢ hunmentax. Berurciaenue BeposSTHOCTH TOTYUEHHUS K
YCIIEXO0B B HCIIBITAHUAX bepHymu ¢ (BooO1ie roBops,
HEpaBHBIMH) TIapaMeTpaMu p, 0, HAXOXKICHHE
MaTEeMaTHYECKOT0 OXKUIaHUS U IUCIIEPCUU YNCIIa YCIIEXOB.
[IpuBenenue NpuMepPOB CIIy4ailHBIX BEIMYMH (YHCIa YCIEXOB
B CCPHH UCTBITAHUH, YMCIIA TIONBITOK NP YraJAbIBaHUH,
pa3MepoB BHIUTPHITIA/ TPUOBLTH B 3aBUCUMOCTH OT CITY4alHBIX
0OCTOSITENBCTB U T. I1.). HaxoxIeHre MaTeMaTu4ecKoro
OXKUJAHUS U AUCTIEPCUU CITyYaifHOW BETMYUHBI B CITydae
KOHEYHOTO YHCIIa FICXO/IOB. Y CTAHOBJICHHE HE3aBUCUMOCTH
CITy4aifHBIX BeIHYNH. BeIaBIKeHIE 000CHOBAaHHBIX
TIPEJIITOJI0XKEHH O HE3aBUCUMOCTH CITYYaiHBIX BEIMYHH Ha
OCHOBAaHWH CTaTHCTHUYECKUX JAHHBIX.

OOBbsicHEeHHE 3aKOHA OOJIBIINX YUCEN LI ITOCIEN0BATEILHOCTH
HE3aBUCHMBIX CIy4alHBIX BEJIMYMH; B YACTHOCTH,
Mpe/ICTABJICHHUE O MOPSIIKE TUITMYHOTO OTKIOHEHHUS OT

14
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pacripeielieHHe U ero cBOicTBa. [ unepzeomempuyeckoe
pacnpedeieHue U e2o CoUCmad.

HenpepeiBHbIE cnydalible BeNUYUHBL. [IIOTHOCTE BEPOSATHOCTH.
@yHKIMSA pacnipeaencHusa. PABHOMEpHOE pacnipeeneHue.
Tokazamenvhoe pacnpedenenue, e20 napamempbi.
Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbaoe
pacnpenenenne. Oynkuus Jlannaca. [TapamMerpsl HOpManbHOTO
pacnipenenenus. [IpuMepsl cirydaiiHbIX BETHYHH, ITOMYHHEHHBIX
HOpPMaJbHOMY 3aKOHY (TIOTpEeIIHOCTh U3MEPEHH, POCT
4enoBeKa). [{enmpanvhas npedenvras meopema.

Hepasencmeso Yebviuesa. Teopema Yebviwesa u meopema
Bepnynnu. 3axon borvuux wucen. Boibopounwlii memoo
uzmepenus eepossimuocmeii. Ponv 3axona 6oavuiux uucen 6
HayKe, npupoode u obwecmae.

KoBapuanus nByx ciy4aitHbix BenuuuH. [loHsTHE O

ko3 puruente koppesnsiuu. CoBMeCTHbIC HAOMIOACHUS ABYX
CIly4aiiHBIX BEIWYUH. Buibopounvlii koaghguyuenm Koppensiyuu.
Jluneiinas pezpeccusi.

Cmamucmuueckas cunomesa. Cmamucmuka Kpumepus u ee
yposerd 3Havumocmu. Ilposepxa npocmetiwiux 2unomes.
Dmnupuueckue pacnpeoeieHus U UX Cé:13b ¢ meopemuyeckumil
pacnpeoenenusimu. Paneosas koppenayusi.

Ilocmpoenue coomeemcmeuil. Finvekmughvlie U ClOpbeKmMusHble
coomeemcmeus. buexyuu. /luckpemnas HenpepbigHOCMb.
Hpunyun [upuxne.

Koouposanue. /[éouunas 3anuco.

OcHogubie nouamus meopuu 2epagos. [lepesvs. J[leouunoe
depeso. Ceaznocmv. Komnonenmol ceaznocmu. Ilymu na epagpe.
Diineposuvl u I'amunemonogul nymu.

WcTuHHBIE ¥ TOXKHBIE BBICKAa3bIBAHUS, OTICpAIH HA]T
BBICKa3bIBaHUAMU. AneeOpa gvickasviganuil. CBS3b
BBICKa3bIBaHHI C MHOXKECTBaMU. KBaHTOPHI CyIIeCTBOBaHHS U
BCEOOIIHOCTH.

3axoHbI TOTHKH. OCHOBHbIE 02utecKue npasuna. Pemenue
JIOTUYECKHUX 3aJ1ay C UCIOJIb30BaHUEM KpyroB Duepa,
OCHOBHBIX 102UHECKUX NPABUIL.

Ymozakmouernns. OO0CHOBaHUS U 0KA3aTEIbCTBO B
MaTeMaTuke. TeopeMbl. Buabl MaTeMaTHUECKUX YTBEPKICHHM.
Buowi ooxazamenvcmes. Mamemamuueckas uHOYKyus.
Ymeepoiwcoenus: obpammnoe 0aHHOMy, NPOMUBONONIONHCHOE,

CpemHEro 3HAUCHHSI B 3aBUCHMOCTH OT YHCJIA UCITBITAHHIH.
Onucanne IpocTelINX eCTeCTBEHHOHAYYHBIX MPHIIOKEHUH
3aKOHA OOJIBITUX YHCEN, B TOM YHCTIE 3aKOHOB MeH e .
Brluncnenne BeposITHOCTH MOMAJaHUs CIyYailHOW TOUKHU
(UTYpBI B HEKOTOPYIO €€ YacTh MPH PaBHOMEPHOM
pacnpenencHuu BeposTHOCTEH. Brluncienue BeposiTHOCTH
nonrydeHus PUrypel/KOH(OUTYpALUK C TaHHBIMUA CBOWCTBAMU
MPH CITYYaliHOM BBEIOOPE apaMeTpoB




obpamuoe nPomuoNoaI0HCHoMy dannomy. IIpu3HaK U CBOHUCTBO,
HE0O0XOAUMBIE U JOCTATOYHbIE YCIOBHSI.
OcHnosnas meopema apupmemuru. Ocmamku u cpagHeHUsL.
Aneopumm Esxauoa. Kumatickas meopema 06 ocmamkax.
Manas meopema Pepma. Q-uunvle cucmemvl CHUCTEHUS.
Dynxyus Jilnepa, YUco u Cymma oeaumeneti HamypaibHO20
uyca.
IIpakTnyeckune pa6oTsI:
[IpaxTnueckas pabora «llepecTaHOBKH U pa3MelIEHUS»
[IpaxTrueckas pabora «CodeTaHusi M UX CBOHCTBa»
[IpakTrgeckas padorta «BeposTHOCTb COOBITHS
ITpakTnueckas padora «®opMyIbl CIOKEHNS U YMHOKCHUS
BEPOSATHOCTEN
[Tpaktiueckas padora «CinydaliHble BETHUUHBD)
[Tpaktrueckas pabora «CTaTucTuKa»
KonTpoabHbie padoThI:
KontponsHas padbora o reme «KomOuHaTOprKa
KonTponsHas padoTa mo Teme «JIeMEHTHI TCOPHH
BEPOSATHOCTEMN»
KonTpoapHas padoTa mo Teme «CTaTHCTHKAY
Bo3Mo:kHbIe IPOEKTHBIE padoThl (BeCh NepeYyeHb TeM
NMPOEKTHBIX padoT B nNpuiIokeHnn Ne2):
WccnenoBanue entsl MEOMYCa 1 €€ CBOMCTB: TOMOJIOTHYSCKUI
Kypbe3 WIH yANBUTENBHOE OTKPHITHE B MUPE HAyKH?
Jlenta MEbuyca. Bce reananbHOE TPOCTO.
Hcnonw3oBanue cinydas B JETCKUX HACTOMBHBIX UTPAxX
MHuuMas 3araJJOYHOCTb B MTOBEIEHNN UTPATBHBIX KyOHMKOB

1.8

Komnnexc
Hble
yucaa

[lepBuuHBIE IPEACTABICHHUS O MHOXKECTBE KOMITJICKCHBIX YHCEI.
leticmeus ¢ komnaexcuvimu yuciamu. Komnnexcro
conpsaxicenuvie yucaa. Mooyavs u apeymenm uucaa.
Tpuconomempuueckasn popma KomniexcHoeo yucia. Pewenue
VPasHeHUll 8 KOMNJIEKCHBIX YUCTAX.

Hepasencmeo Kowu—bBynsaxosckozo, nepasencmeso Hencena,
HepaseHcmea 0 CpeoHuXx.

IIpakTnyeckue padorsbl:

ITpakTrueckas padora «J{efcTBHS C KOMIUIEKCHBIMHU YHCIaMUI»
[Tpaktiueckas pabora « KoMIeKCHbIE Yncia

KonTpoabHbie padoThI:

KonTponbeHas pabora no reme «KoMIuiekcHble YucIay

HpI/IMCHeHI/Ie Ppa3 IM4YHbIX (bOpM 3allMCU KOMIIJICKCHBIX YHUCCII:

anreOpanyecKoi, TPUTOHOMETPHYECKON U MTOKAa3aTeIbHOM.
Brinonnenue neicTBuil Hag KOMITJICKCHBIMU YU CIIAMU:
CJI0’)KEHUE, BBIYUTAHUE, YMHOXKEHUE, JIETICHUE, BO3BEICHUE B
HATypaJIbHYIO CTENEHb, U3BJICUCHUE KOPHS HATypaJIbHON
CTETEHHU C BHIOOPOM MOAXOAsIIEH (OPMBI 3aITUCH
KOMIIJIEKCHBIX YHUCEIL.

Brmonaenne nepexoaa ot anredpandeckoi 3anucu
KOMIUJIEKCHOI'O YHMCIa K TPUTOHOMETPUYECKOM U K
MOKAa3aTeIbHOM, OT TPUTOHOMETPUUECKON U MOKA3aTeIbHOU
(hopmMbI — K anredpanueckoii. Jloka3aTenbCTBO CBONUCTB
KOMILJICKCHO COMPsDKEHHBIX uucel. M300paxeHue
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Bo3Mo:kHbIe MPOEKTHBIE Pa0OTHI (BeCh NMepeYeHb TeM
NMPOEKTHBIX PadoT B NPHJaoKeHuu No2):

Hcroprst KOMITIEKCHBIX YUCEIT

KomriekcHble uncia 1 ux mpuMeHeHHeE.

Kommnexcubie uncna. [Ipunoxenne KOMIUIEKCHBIX YHCET B HAYKE
MHuuMBIC YHCIIa.

OT HaTypaJHHOT'O YUCIIA 10 MHUMOW CIIMHUIIBI

KOMILJIEKCHBIX YHCeNI TOYKaMU Ha KOMITJIEKCHOM MIIOCKOCTH.
WuTeprperalyst Ha KOMIUIEKCHOM IJIOCKOCTH apudMe-
TUYECKUX JTEUCTBUM C KOMIUJIEKCHBIMHU YUCIIAMHU.
dopmynupoBaHUE OCHOBHOM TeOpeMBbI aareOpsl. BeBos
MIPOCTEHUIITUX CIEJCTBUI U3 OCHOBHOW TEOPEMBI aireOphl.
HaxoxxneHue MHOroueHa HaMMEHbIIEH CTENEHU, UMEIOIIEro
3aJjaHHbIe KOpHU. HaxoxieHne MHOrouneHa HauMeHbIlen
CTETICHH C JICHCTBUTETBHBIME KO3 (QUITMEHTAMH, UMEIOIIETO
3a/laHHble KOpHU. HaxoxaeHne KopHel KBaIpaTHbIX
YpaBHEHUH C IEHCTBUTENBHBIMH KOA((HULIMEHTAMH.
PasnoxeHre MHOrOWICHOB € ACHCTBUTEIBHBIMU

ko3 puIMeHTaMn Ha TMHEWHBIE MHOXKHUTEIHN U Ha HEPa3I0KHu-
MbIe MHOXKHTEIH C JeHCTBUTENBHBIMUI KO3 DUITMEHTAMHU

2 Maremaruka: I'eomerpust
21 Axcruombl | Harmsannas crepeometpus. [Ipu3ma, napanienenumner, ITepeuncnenne 1 KOMMEHTUPOBAHUE OCHOBHBIX ITOHSATUI 4
cTepeoMe | MUPaMHUJIA, TETPAIP. TJIAHUMETPUHU U CTEPEOMETPHH.
TpUH OCHOBHBIE TTOHTHSA TEOMETPUH B IIPOCTPAHCTBE. AKCHOMBI [IpuBenenune npuMepoB peaTbHBIX 00BEKTOB, KOTOPBIE
CTepEeOMETPHH U CIIEACTBUA U3 HUX. [lonamue 0o KCIIOJIb30BAHBI ISl UICATU3aLIUN.
AKCUOMAMUYECKOM Memooe. ®opMyIUPOBAHUE U WILTIOCTPALIMS AKCUOM IIJIAHUMETPUU U
I[IpakTnyeckue padoTsbl: CTEPEOMETPHH.
[TpakTrueckas pabora « AKCHOMBI CTEPEOMETPUI [lepeuncnenye U MIUTIOCTPALIMS CIIOCOOOB 3aJaHHsI MPAMBIX U
Bo3mo:xHbIe IpoeKTHBIE padoThI (Bech MepevYeHb TeM MJIOCKOCTEN B IPOCTPAHCTBE.
NMPOEKTHBIX PadoT B NpuiIo:keHnU Ne2): [IpumeHeHne akcoM CTEPeOMETPUH ISl TOKa3aTeIbCTBa
[TeoMeTpust B KpUCTAJIAX CBOMCTB IPSIMBIX U MJIOCKOCTEHW B IPOCTPAHCTBE.
FeOMeTpI/ISI U apXUTEKTypa Pemenne 3a1a4 Ha J0Ka3aTCJIbCTBO. O6TJHCHCHI/IC, KakK
TeoMeTpusi TOpSILLEH cBeun YCTpOeHbI akcuomatnyeckue Teopun. OObsiCHEHNE
TeOMeTpHs OIS 1 CHera MIPOUCX OXKJICHHSI, 0COOCHHOCTEH, TPaHHII NpHMEHHMOCTH
TEOMETPUYECKUX CHCTEM aKCHOM: €BKIUAOBOH F€OMETPUH,
cdepuueckoit reoMeTpun, reomerpun JlobaueBckoro.
IIpuBeneHue npuMepoB YTBEPKACHUN, BEPHBIX B
reoMeTpuYecKoi cucreme EBKIIMa U HEBEPHBIX B
HEEBKJIMJIOBBIX T€OMETPHUAX
2.2 ITapamren | Teopemsl 0 mapauIeIFHOCTH MPSAMBIX U IIJIOCKOCTEH B PacrioznaBanme Ha MOAETIAX M YepTEkax U N300pakeHNE 20
BHOCTb npoctpaHcTBe. [lapamienpHOe MPOSKTHPOBAHKUE U N300 paXKEHHE Pa3IUYHBIX CIIy4aeB B3aUMHOI'O PACIIONOKEHUS IPSIMBIX B
npsAMBIX | | puryp. ['eomempuueckue mecma moyex  npoCmpancmee. npocTtpaHcTBe. DOpMyIMpPOBaHUE ONpPENeIeHUI
mwiockocT | CkpeluBaromyecs IpsAMble B IPOCTPAHCTBE. YTOI MEXAY MepeceKarolXcs, NapalelbHbIX, TEPHIEHUKYIAPHBIX U
el HUMU. Memoobl HaxoxcoeHus pacCmoaHuil Mexicoy CKPEIIMBAIOIINXCS MPSMBIX B IIPOCTPAHCTBE.

CKpewusaroyuUMUcs NPAMoIMU.
IIpakTuyeckune padoTshi:
[TpakTrdeckas pabora «B3anMHOE pacnooKeHHUE MPSMBIX B

dopMynupoBaHUE U 10Ka3aTENLCTBO TEOPEM O B3aUMHOM
pacIoNOXeHNN IPIMBIX. AHAJIN3 CTPYKTYPBI 1I0Ka3aTeIbHBIX
paccyxaeHuil. QopMyIMpOBAHUE ONPEAECICHUI YITIOB MEXAY




MIPOCTPAHCTBE»
[Ipaktugeckas padora «llapammenTsHOCTh MITIOCKOCTEM)
[Ipaktugeckas pabora «TeTpasp u mapaieaeTunea
KonTpoJsbHble padoThbI:

KontponpsHas pabota mo teme «llapamieasHOCTh MPSIMBIX U
IJIOCKOCTEM»

Bo3mo:xHbIe IpoeKTHBIE padoThI (Bech MepevYeHb TeM
MPOEKTHBIX patoT B MpuIoKeHHu Ne2):

HccnenoBanne reoMeTpun MPOCTPAaHCTBA

KunemaTtnuecknii MeTo/1 pemeHus 3a/1a4 CTepeoMeTpHH
MonenupoBaHue TeOMETPHIECKUX TeI

MepeceKaroMMUCS, apauIeIbHBIMU, IEPIEHANKYISIPHBIMU U
CKPEIUBAOLUMHUCS MPSIMBIMU B TIPOCTPAHCTBE.
Pemenue 3a1a4 Ha JOKa3aTENbCTBO C UCIOJIB30BAHUEM
ONpeesIeHU I U CBOMCTB MapalijieIbHOCTH U
NEePHIEeHIUKYIIPHOCTH NpAMBIX. OOBsICHEHHE TOr0, KaK
OIPENETSAIOTCS PACCTOSHUSA: OT TOYKH 0 NMPSMON, MEXKTY
MapauIeIbHBIMU MPSIMBIMU, MEKAY CKPELIUBAIOIMMUCS
MIPSIMBIMHU.

Haxoxnenue yrioB Mexay NpsMbIMA B TPOCTPAHCTBE.
Haxoxxnenue paccTOSIHUI: OT TOYKH 10 IPAMOM, MEXY
MapauIeIbHBIMU IPSMBIMH, MEXKITY CKPEIUBAIOIUMUCS
PSIMBIMU

2.3

Ilepnena
UKYJSIPHO
CThb
MPSIMBIX U
IUIOCKOCT
en

[leprenAUKyYISIPHOCTD MPSIMOM U MIO0CKOCTH. OPTOroHaIbHOE
npoextupoBanue. HaknonHsle u npoekunu. Teopema o Tpex
MepIEeHANKYIApax.

Paccrostaust Mmexny ¢purypamu B mpoctpancrse. OOmuit
MEPIEHANKYIISIP ABYX CKPEIIMBAIOIINXCS MPSIMBIX.

Vel B npoctpaHcTBe. [lepneHuKyIsapHbIE IITOCKOCTH.
Inowaos opmoeonanvrou npoexyuu. Ilepnenouxynapuoe
ceuenue npusmol. 1pexepanuviii U MHO202PAHHBIL Y2Ol.
Csoticmea nnockux yenos muozoepannozo yena. Ceoticmea
NIOCKUX U O8YSPAHHBIX Y2108 Mpexepantoco yena. Teopemoi
KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Y2d.
IIpakTuyeckne padoTsI:

[IpaxTrueckas padora «llepreHaAuKyIsIpHOCTD TIPSIMOM U
MIJIOCKOCTH»

[Ipaktnueckas padora «llepneHuKyIsp U HAKIOHHBIE. YTOJ
MEXTy MPSMON U TNIOCKOCTBIO»

ITpaktrueckas padora «/[ByrpanHbIii yrom.
[lepreHAUKYISIPHOCTD MIIOCKOCTEN»

KonTpoabHbie padoThI:

KonTponbsHas pabora o teme «[leprneHanKyaspHOCTb MPSMBIX
U IUTOCKOCTEWN»

Bo3Mo:kHbIE MPOEKTHBIE PadoThI (BeCh MepeYyeHb TeM
NPOEKTHBIX PadoT B NpuJaoKeHnu Ne2):

OpuramMu — reoMeTpusi OyMa)XHOT0 JIMCTa

ITonck HauMeHbIIEH TOBEPXHOCTH

IIpuMeHeHne TeopeMBbl O TPEX NMEPHEHTUKYIIAPAX K PELICHUIO 334
I1aTe KpacuBBIX TEN

PacriosnaBaHue Ha MOZIENSAX U YEPTEKAX U U300pakeHHEe
pa3NUYHBIX CIy4aeB B3aUMHOI'O PACIOIOKEHUS MPSIMON U
IJI0CKOCTU. POPMYIIMPOBAHUE ONPEAEIEHUN MapalIeIbHbIX
HPSIMOU M INIOCKOCTH U NEPIIEHIUKYIISIPHBIX IPSIMON U
mIockocT. opMynupoBaHHE U 10Ka3aTeNbCTBO MPU3HAKOB
MapauIeIbHOCTH U NEPHEHAUKYIISIPHOCTH IPAMOM H
IJIOCKOCTU. AHAIU3 CTPYKTYPBI JOKA3aTENbHBIX PACCYKICHU.
OObsicHeHHe, YTO Ha3bIBACTCS YTJIOM MEKIY NPSMOI U
IUIOCKOCTBI0. 1300 paxkeHue yrita Mexay npsiMoi 1
MJI0CKOCTBI0. DOpMYIMPOBAHKE U T0KA3aTEIBCTBO TEOPEMBI O
CBOMCTBAaX MEPHEHIUKYISIPHBIX NIPSMOM U INIOCKOCTH.
dopMynupoBaHUE ONPeIeIeHUH MePIEeHANKYIIpa U
HaKJIOHHOW. @OPMYJIMPOBAHUE U T0KA3ATEIBCTBO TEOPEMBI O
TpEX MEPHEHIUKYISAPAX.

Pemenne 3amady Ha JOKa3aTeIbCTBO C  HCIOJIB30BAHHEM
onpeneIeHu u CBOWCTB MapauIeIbHOCTH u
MEPIEHANKYIISIPHOCTH IPAMOM M MIOCKOCTH.

OObsicHeHHe, KaK ONPEAEISIIOTCS PACCTOSIHAE OT TOYKH 10
IIJIOCKOCTHU U PACCTOSIHUE OT MPSIMOM 10 MapaJuleIbHOU e
mockocty. HaxoxaeHne yria Mexay IpsMoi U IIJIOCKOCTBIO.
HaxoxaeHue pacCTOSIHUM: OT TOUKH J0 IJIOCKOCTH, OT IPSAMOM
JI0 IapaJiyieIbHON el IIIOCKOCTU

PacriosHaBaHue Ha MOZENAX U YEPTEXKAX U U300parKkeHHE
pa3IUYHBIX CIy4aeB B3aUMHOTO PACIOIOKEHUS MIIOCKOCTEH.
dopMynHpoBaHUE ONIPEIENEHUH TapajIeNbHbIX U
MePIEeHANKYIISIPHBIX TIOCKOCTEH.

dopmynupoBaHue u JI0Ka3aTelbCTBO MPU3HAKOB
MMapaJUIeTbHOCTH U MEPIEHINKYISIPHOCTH IJIOCKOCTeH. AHAIN3
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CTPYKTYPBI JOKa3aTeIbHBIX pacCyXIeHHUI.

Pemenne 3a1a4y Ha 10KAa3aTENBCTBO C HCIIOJIB30BAHUEM
ONpeNesIeHUI U CBOMCTB MapalijieIbHOCTH U
MepIeHANKYIIpHOCTH TIocKocTel. OOBsICHeHNE, U9TO
Ha3bIBACTCS ABYTPAHHBIM YIJIOM MEX]Y ILTOCKOCTSMU,
JIMHEUHBIM YTJIOM IBYT'PAHHOI'O yTija.

OOBsicHeHHEe TOro, KaK HaXOAUTCS PACCTOSHUE MEXKAY
MapajuIeIbHBIMU TIOCKOCTSIMH.

HaxoxaeHue TMHEHHBIX YIJIOB ABYTPAHHOIO yIJIa.
Haxoxxnenue paccTosiHus MeXAY MapauieTbHBIMU
IJIOCKOCTSIMU
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MHororp
AHHHUKH

Teopema Menenas onss mempasopa. [locTtpoeHue cedeHmit
MHOTOTPaHHUKOB METOOM ciiefoB. LleHTpansHoe
npoektupoBanue. [locTpoeHre cedeHnii MHOTOIpaHHUKOB
METOJOM IIPOEKLUM.

Buowvl mempasopos. Opmoyenmpuueckuii mempasop,
KapKacHblll mempal’op, pagHOSPaAHHbII Mempasop.
Ipsamoyeonvusiit mempas’op. Meduanul u bumeouarst
mempas’opa.

Jlocmpausanue mempasopa 0o napaiienenuneod.

Bunel MHOrOrpaHHUKOB. Paszsepmiku MHO202pAHHUKA.
Kpamuaiiwue nymu na nosepxHocmu MHO202PAHHUKA.
Teopema Dtinepa. IlpaBuiIbHBIC MHOTOT'PAHHUKH.
JlgoticmeenHoCmb NPABULLHBIX MHO202PAHHUKOS.

[Ipuszma. Iapamnenenumnen. CBoiCTBa mapayieNenunea.
[IpssiMmoyronbHbIi mapannenenumnen. HakiIoHHbIE TPU3MBI.
[Mupamuna. Buasl nupamua. DaeMeHThI NPaBUIbHOM
nupaMubl. [lupamMuabpl ¢ paBHOHAKIOHEHHBIMU peOpaMu |
TpaHsIMHU, UX OCHOBHBIEC CBOWMCTBA.

[Tnomamm moBepxHOCTEH MHOTOrpPaHHUKOB.
IpakTHyeckue padoThI:

[Ipaktugeckas padbora «MHOTOTpaHHUKHNY

[Ipaktugeckas pabora «IlorsTne MHOTOrpanHuKa. [Ipu3mar
[Ipaktugeckas padora «lIupamumar

Ipaxmuueckasa paboma « Pazeepmxu MHo202paHHUKA Y.
[IpakTrueckas padora «lIpaBHIIEHBIE MHOTOTPaHHUKI
KonTpoabHbie padoThl:

KontponpHas pabota 1o TeMe «MHOTOrpaHHUKNY
Bo3moxkHbIe IPOEKTHBIE PAadOTHI (BeCh NepeYeHb TeEM
MPOEKTHBIX padoT B npujiokeHnu Ne2):

OOmbsicHeHNe MpaBUII NapaJlIeIbHOTO IPOSKTHPOBAHMS,
OpPTOrOHAJIBHOIO MPOEKTUPOBAHMSI U LIEHTPAJIBHOTO
npoektupoBanus. ConpoBoXxIeHHE 00bICHEHU I
wmoctpauusMu. OObsICHEHUE Pa3Iyuusl B N300paKeHUSIX
MPOCTPaHCTBEHHBIX (PHUTYP, MOIYUYSHHBIX C TOMOLIBIO
[apajuIeNnbHOr0 MPOEKTUPOBAHMS U LIEHTPAIBHOIO
npoeKkTupoBaHus. GopMyIMpOBaHUE U JOKA3aTENbCTBO
CBOMCTB TapajieNIbHOr0 MpoeKTUpoBaHus. PacniosHaBaHue
MEPCIEKTUBBI B U300paKEHUSIX PEaIbHBIX
00beKkT0B.DOPMYIINPOBAHHE U JOKA3aTEIBLCTBO TEOPEMBI O
IJIOIIA M OPTOrOHAJIBHOM MPOEKIIUU
MHOI'OyrojIbHMKa.Perienre 3a1ad Ha IOCTPOEHUE TPOEKIUI
IIpY NapajuIeIbHOM IIPOEKTUPOBAHUU U OPTOrOHAJIbHOM
npoekTupoBanun. V300 pakeHne B mapajieIbHON IPOSKITUT
OCHOBHBIX T€OMETPHUYECKUX TEN U UX HIIEMEHTOB
PacnosnaBanye Ha MOZENSIX U YepTeKaX MHOIMOIPaHHUKOB,
BBIIYKJIBIX M HEBBITYKJIBIX MHOTOT PAHHHUKOB.

N300paxeHne MHOTOIPaHHUKOB B MapajIeIbHON MPOSKIIHH.
JleMoHCTpalus Ha MOZIENSIX U YepTexax JIEMEHTOB

MHOTOTPaHHUKOB.
OOpbscHeHue, Kakue MHOTOI'PAHHUKHU Ha3bIBAIOT
MpaBUILHBIMK, Kakue IIONYIpaBIbHBIMA. [IpoBencHme

r€OMETPHUYECCKOr0 000CHOBaHUS KX Cymi€CTBOBaHUA.
Pacrio3naBanne Ha MOJCIAX U qepTeIKaxX MPaBUIbHBIX U
nojymnpa- BUWIbHBIX MHOT'OI'PAaHHUKOB.

OObsicHeHne, Kak M3 TeopeMbl  Oiliepa  BBITEKaeT
HEBO3MOXHOCTb  CYIIECTBOBAHUS  HMHBIX  INPaBHIBHBIX
MHOTOTPaHHUKOB, KpOMe TeTpasapa, Kyba, oOKTa’jpa,

JIOJICKad/[pa U MKOCadIpa.
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B mMupe MHOrorpaHHHUKOB

B Mupe npaBHIIBHBIX MHOTOTDPAHHUKOB

I'me u kak MOXKHO HCTIONIB30BaTh HEBBITYKJIBIE MHOTOTPAHHUKHU ?
3araJKu ¥ rapMOHHUS IPaBUIBHBIX MHOTOTPAaHHHUKOB

OObsicHEeHME, KaKUe YTl HA3bIBAIOT MHOTOT'PAaHHBIMH.
Pacnio3HaBanme Ha MOZIEISIX M UepTeXkax U N300paKeHue
MHOT'OI'paHHBIX YI'JIOB.

Omnpenenenrie TPEXTPAHHOTO YTIIa KaK YaCTHOTO CIydast
MHOTOT'PaHHOTO yTJIa.

Pemenue 3a1a4 Ha MOCTpOEHUE CEUEHUN MHOTOTPAHHUKOB.
Hcnonp3oBanne KOMIBIOTEPHBIX IPOrpaMM IJIsl H300paKeHHS
MHOTOT'PaHHUKOB M WJUTIOCTPALIU UX CBOWCTB (TIpH HAJTMYHH)
PacrioznaBanme Ha MOZEISAX M UepTEXKaX M N300 pakeHne Kyoa,
MapajuleIenuIesoB, npu3M. JIeMOHCTparusi Ha MOAENAX U
YepTekax 3JIEMEHTOB MTPU3MBI.

OObsicHeHHWe, Kakhe NPU3MBl HA3bIBAIOT MPSIMBIMH |
HaKJIOHHBIMH W KaKWe TMPU3MbI Ha3bIBAIOT IPaBUIHHBIMH.
dopMynHpOBaHHE U 10KA3aTENBCTBO TEOPEMBI O CBOMCTBAX
NpsiIMOM Mpu3Mbl. @OpMyIHpPOBaHHUE U JOKA3aTENbCTBO
TEOPEMBI O CBOMCTBAX I'pPaHEl U AUaroHaleu
napajuienenumneaa. opMyIrpoBaHUE U 10Ka3aTEIbCTBO
TEOpPEMBI O CBOMCTBE JMarOHAJIEH MPSIMOYT OJIEHOTO
napajutenenurena. PopMynrpoBaHHUE U T0Ka3aTEIbCTBO
TEOpPEeMBbI 0 OOKOBOMH ITOBEPXHOCTH MPSMOH M HAaKJIIOHHOU
npu3M. PerieHne 3a7a4d Ha T0Ka3aTeIbCTBO U BRIYUCIICHUS C
MPUMEHEHUEM CBOMCTB MPU3MBI U €€ YACTHBIX CIIYYaeB.
Penienue 3a1a4y Ha MOCTPOCHUE CEUCHMIT KyOa,
MapajuIesenuIeoB, Ipu3M

Pacnio3HaBanue Ha MOZIEISIX M YepTeXax U N300paKeHue
nmupamMu abl. HCMOHCTpaHHH Ha MOJICIIAX M YEPTEKax
aneMeHToB upaMuasl. OOBsACHEHHE, KaKue ITHpaMHUIbI
Ha3bIBAIOT MPSMBIMH U Kakue HaKIoHHBIMU. OOBsICHEHNE,
KaKue MUPaMUIbl Ha3bIBAIOT IPABUIbHBIMU MUPAMUIAMHU,
terpa3dapamu. OOBsICHEHHUE, YTO TAKOE OCh IIPaBHIILHOM
nupamuel. OObsICHEHHE, KAKHE THPaMHIbl Ha3bIBAIOT
YCEUEHHBIMMU.

Pemenne 3a1a4y Ha 1OKA3aTENBCTBO, HA BHIYHCICHIE
3JIEMEHTOB MTUPAMHU/IBI, BEIYUCIEHIE OOKOBOW 1 TTOTHON
MOBEPXHOCTEN MupaMubl. Pellienne 3aa4 Ha OCTPOEHHE
cedenunii mupamuabl. [locrpoeHne n300pakeHui MUPaMuIbl,
TeTpasapa

HroroBoe moBTOpenue Kypca marematuka 10 kiacca 12 2
ITpomexyTouyHas arrectanus B (hopMe KOMIICKCHOW KOHTPOJIbHOW pa0OThI
Hroro 216 | 30 | 24




11 kaacc MaremaTuka: Ajireopa u HayaJjia aHAJIU3A

Tpurono
MeTpu4ec
KHe

hopmymsl

3.2

Tpurono
MeTpHuec
Kue
YpaBHEHHU
A

3.3

Tpurono
METpHUeC
KHe
(hyHKITHH

Panuannas Mepa yriia, TpHIOHOMETPUYECKask OKPYKHOCTb.
Tpuronomerpudeckre QyHKIMH YHCEN ¥ YIII0B. DOopMyIIbI
MPUBEICHHUSI, CIIOKEHHS TPUTOHOMETPUYCCKUX () YHKIIHH,
(GbopMyITBI ABOMHOTO U TOJIOBUHHOTO apryMEHTa.
[IpeoOpazoBaHue CyMMBI, pa3HOCTH B TIPOU3BEICHUC
TPUTOHOMETPUICCKUX (PYHKIIUI, U HA00OPOT.

Hynu GyHKmuu, npoMeXyTKU 3HaKOIOCTOSHCTBA,
MOHOTOHHOCTbh. HanOoJibIliee 1 HAaMMEHbIIICEe 3HAYCHHE
¢dynkiuu. [epriognueckne QyHKIMHA U HANMEHBIIHN TIEPHO]I.
UerHble 1 HeUeTHBIE QYHKIUU. PYHKYUU «OpOOHAs Yacmb

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

Tpuronomerpuyeckue QyHKIMH YUCIOBOIO apryMeHTa
y=C0SX, y=sinXx, y=tgX, y=ctgX. CoiictBa u
rpaduKyA TPUTOHOMETPHUYECKUX (DYHKITHI.

OO6paTHBIE TPUTOHOMETpHUYECKHE (DYHKITUH, UX TIIaBHBIE
3HAYCHHUS, CBOMCTBA U Tpaduku. TPUTOHOMETPHIECCKIE
ypaBHeHUs. OTHOPOJHBIE TPUTOHOMETPUIECKUE YPaBHEHNUS.
Pemenne npocrelmmx TpUrOHOMETPUYECKIX HEPABEHCTB.
[IpocTeiimme cucTeMbl TPUTOHOMETPUUYECKHX YpaBHEHUI.
IIpakTnyeckune pa6oTsI:

[IpaxTuueckas padora «CrHHYyC, KOCHHYC M TAHT'€HC OCTPOTO
yriaa»

[Ipaktugeckas padora «IIpeobpazoBaHHE TPUTOHOMETPHIECKUX
BBIPAKEHUM»

ITpaktrueckas padbora «CymMMa 1 pa3HOCTb
TPUTOHOMETPHUECKUX (PYHKIHID»

[paktuueckas pabora « TpuroHoMeTpuieckue TOKACCTBA U
YpaBHEHUS»

[IpaxTnueckas pabora «IIpocTeiinne TpUroHOMETpUYECKUE
YPaBHEHUS»

[IpakTrdeckas pabora «PemeHrne TPUTOHOMETPHIECKUX
YpaBHEHUI»

[Ipaktrueckas pabora « TpuronoMerpuieckue HepaBeHCTBAY
[Ipaktnueckas pabora «CBoicTBa QYHKIIMI»
[paktuueckas pabdora «I'paduku u cBoiicTBa
TPUTOHOMETPHUECKUX (PYHKITHID»

[IpaxTnueckas padora «O6paTHBIE TPUTOHOMETPUUYECKHE

byHKIAI

Onwucanue cBOHCTB GyHKIUI (MOHOTOHHOCTD, OFPAHHYEHHOCTB,
HaJM4ue TOYeK MAaKCUMyMa 1 MUHAMYMa, 3HaYCHHS
MaKCHMyMOB U MUHUMYMOB, Y€ THOCTh, HEYETHOCTb,
MIEPUOANYHOCTH) 0 rpaduKaM QYHKIUH.

[IpuBenenue npuMepoB QyHKIUH (3a1aHHBIX C TOMOLIBIO
¢dopmynel nnn rpaduka), o0nagaromnX JAHHBIMU CBOWCTBAMH
(HampuMep, OrpaHUYEHHOCTHIO). AHAIN3 MOBEACHUS (YHKITHI
Ha Pa3UYHbBIX yJacTKax OOJIaCTH OMpeesieH s, CPaBHEHHE
CKopocTeit Bo3pacTanus (YObIBaHUS) (PYHKITHIA.
DopMyNIHpOBaHUE ONPEACTICHUN TEPEUNCICHHBIX CBOWCTB.
dopMmynHupoBaHHE U T0Ka3aTELCTBO CBOMCTB
TPUTOHOMETPHUYECKHUX (PYHKIIHHA.

[IpeoOpazoBaHMs TPUTOHOMETPUUYECKUX BBIPAKEHHM.

Pemenne TpUroHoMeTpUYECKUX YpaBHEHNUH, HEPAaBEHCTB U UX
cucreM. PenieHne TEKCTOBBIX 3a/1a4, PELICHHE MPaKTHUECKUX
pacuéTHBIX 3a/1a4 U3 OKPYXKAIOIIEro MUPa, BKITI0Yas BOPOCHI
COLIMaJIbHO-?KOHOMHUYECKOT0 XapaKTepa, M U3 CMEXHBIX
JICTIATLITIH.

[Toctpoenue rpadukoB meMeHTapHbBIX (YHKIHHA, B TOM YHCIE C
MTOMOUIBIO I'padorocTpouTens (IPH HATWYINN), U3yYEHUE
CBOMCTB 3JIEMEHTapHBIX (YHKIMH O UX rpaduKam,
BBIJIBUKCHHE TUITOTE3BI O KOJIMYECTBE KOPHEH YPaBHEHUH,
COZIEPIKAIIMX AJIEMEHTapHbIe QYHKINH, TIPOBEPKA THITOTE3HI.
[Ipeobpa3oBanus rpaduKoB IeMEHTAPHBIX PYHKIUN: CABUTH
BIIOJTh KOOPIMHATHBIX OCEH, CKATHE U PACTSIKEHUE, OTPaKeHIe
OTHOCHUTEIBHO OCEH, MOCTpOeHNE TPAPHUKOB ¢ MOTYIISIMH,
roctpoeHue rpadrika oopaTHON QyHKINN
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KonTpoabHbie padoThl:

KonTponsHas pabora mo teme « TpuroHOMeTprUecKUe
hopMyITBI»

KonTpoasHas padoTa mo Teme « TpuroHOMETpHUIeCKUe
YpaBHEHUS

KonTponeHas pabora no teme «TpuroHoMerpryueckue
(GyHKITI

KonTpoabnas pa6oTa B paMKax MPoMeKyTOYHOMH
aTTecTauMu

Bo3mo:xkHbIe npoeKTHBIE padoThI (Bech MepeYeHb TeM
NMPOEKTHBIX PadoT B MPHJI0KeHHH Ne2):

[IpumeneHue TPUTOHOMETPHH B (PU3UKE M TEXHHUKE
[TpumeHeHUe TPUTOHOMETPHUH TP PeIlIeHNH (PUINUECKHX 3a1au
HcTopust pa3BUTHS TPUTOHOMETPUHU

3.4

IIpousso
JHas u e€
reoMeTpu
YeCKUH
CMBICT

3.5

IIpumene
HUe
IIPOU3BOJ
HOH K
HCCIIE0B
aHUIO
hyHKITHI

[lonsarue npexena pyHkunuu B Touke. [lonamue npedena
¢ynryuu 8 beckoneunocmu. Acumnmomol epaguxa QyHkyuu.
CpasHenue OeCKOHeUHO MAbIX U ODECKOHEUHO DONbULUX.
HenpepsiBHocTh pynkumun. Ceoticmea HenpepbléHbiX (hyHKYUI.
Teopema Betiepuumpacca.

Jduddepenuupyemocts pyakuuu. [Ipon3Bognas GyHKINH B
touke. KacatenbHas k rpaduky pynkuuu. ['eomerpudeckuii u
(M3UYECKHl CMBICT IPONU3BOJHON. [Ipumenenue npouzso0HoU 8
¢usuxe. Ilpon3BognbIe dIeMeHTapHBIX GyHKIHHA. [IpaBmma
muddepeHITnpoBaHUS.

Bropas mpousBoaHas, ee reoMeTpUIecKuil ¥ (PU3NIECKUH
CMBICII.

Touku sxcTpeMyma (MakcuMyMa 1 MUHEMYMa). MiccnenoBanue
dIIEMEHTapHBIX (PYHKIMH Ha TOUYKU IKCTPEMyMa, HanOoJIbIIee 1
HauMEeHbIIee 3HaUE€HUE ¢ IOMOIIBI0 TPOU3BOAHON. [locmpoeHnue
epaduros ynkyuii ¢ noMowbio npou3eoousix. Ilpumenenue
npou3e00HOU npu pewtenuu 3aoay. Haxoacoenue sxcmpemymos
DYHKYUL HECKOLKUX NEePEMEHHDIX.

IIpakTnuyeckue padoThi:

[Tpaktrueckas padora «IIponsBomHas»

[Tpaktrueckas pabora «IIponsBoaHas GyHKIHID»
[IpaxTnueckas pabora «I'eomeTpudeckuil CMbICT TPOU3BOIHOMN
[IpaxTrueckas pabora « MOHOTOHHOCTH GyHKIMH. TOUKH
IKCTPEMYyMa»

[Ipaktugeckas padbora «MccaenoBanue GyHKITMN C ITOMOIIBIO
MIPOU3BOJTHON

OOBsICHEHNE U WIUTIOCTPAIINS TTOHSATHS TIpeaesa
nmocienoBaTenbHOCTH. [IpuBeneHne mpumMepoB
MOCJIeNOBaTENFHOCTEH, MMEIONINX TIPee M He UMEIOIINX
rpesena.

Hcnons3oBanne TeopeMbl O Ipezesie MOHOTOHHOM
OTpaHUYEHHOM MOCIEA0BaTENBHOCTH.

Haxoxnenue cyMMbl 0CKOHEUHO YOBIBAIOIICH
FEOMETPUYECKON MTPOrPECCHH.

[TepeBon OeckoHEUHOM TIEpUOANIECKON IPOOH B
OOBIKHOBEHHYIO JIPOOb.

BreiBon hopMynbl IUIMHBI OKPYXKHOCTH U IIJIOMIAIUA KpyTa.
Brruncienue mpezenoB nocienoBarenbHocTeil. OObsICHEHNE
W WUIFOCTPAalUsS TIOHATHS Tpefesia (YHKIUM B TOYKE.
[IpuBenenue npuMepoB QYHKIMHA, HE UMEIOMIMX MpeAeta B
HEKOTOPOH TOUKE.

Brraucnenne npenaenoB GyHKITUH.

Amnanus noBenenus GyHKIUHA pu x —> + °°, mpu

x —> - °°, HaxoxkneHne acuMOTOT.

Brruncnenne npupamiennst QyHKIIUU B TOUKE.

CocraBneHue U UCCIEA0BAaHUE PA3HOCTHOIO OTHOILIEHUS ,
BBIBOZIBI O CTPEMIICHUM PAa3HOCTHOT'O OTHOIIECHUS MPU AX —»
0.

Haxoxnenue npenena pa3sHOCTHOT'O OTHOIIEHUSI.
Brruucnenne 3naueHus MPOU3BOAHON (PYHKITMH B TOUKE (TI0
OTIPEIIEIICHHIO ).

Haxoxnenue yriaosoro ko3 unmenTa kacaTeabHON K
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[IpaxTrueckas pabora «Pemienne 3a1a4 ¢ MOMOIIBIO

MPOU3BOIHON

KonTpoabHbie padoThI:

KonTpoasaas padota mo Teme «IIpom3Boanas u eé

FEOMETPUUECKUI CMBICI

KontponpsHas pabota no reme «lIpumMeHeHre TpOU3BOTHON K

UCCIIeNOBAaHUIO (QYHKIMID

Bo3mo:xkHbIe poeKTHBIE padoTHI (Bech MepevYeHb TeM

NMPOEKTHBIX PadoT B NpHI0KeHNH Ne2):

[IpumeHeHue TpOU3BOJHOM K 10KA3aTEIbCTBY HEPABEHCTB.

[TpumeHneHne TPOU3BOAHOM K UCCIEIOBAHUIO (DYHKIUH.

Pomarika npou3BogHBIX

DU3NYECKUNA CMBICIT TPOU3BOJIHON U €€ MIPAKTUUECKOE
[CHEHUE.

dusnyecKuii CMBICT IEPBOOOPA3HON U UX MPAKTHUIECKOE

MNpUMEHEHUE

rpauKy QyHKIUH B TOUKE C 3aJaHHOH aOCIIUCCOH Xy
CocragiieHre 3aIMICH YPaBHEHUSI KacaTeJIbHOU K TpaduKy
(yHKINH, 3aTaHHON B TOYKE.

Haxoxxenne MrHOBEHHOW CKOPOCTH M3MEHEHHS (PYHKIINH.
AHanu3 mnoBefeHHs (YHKUMM Ha Pa3IM4YHBIX YdacTKax
00J1acTH OIpeAEsICHUs, CPABHEHHE CKOPOCTEH BO3pacTaHUs
(yOeiBanus)  ¢ynkumu.  HaxokageHue — mpoOHM3BOAHBIX
dIIEMEHTapHBIX (DYHKINH.

BrIBo 1 McTIONB30BaHUE IPABUIT BEIUMCIICHUS
npou3BoiHON. HaxoxieHrne mpou3BOIHBIX CYMMBI U
MpoU3BeNCHUS ABYX GYHKIUHN, UX YaCTHOTO.

Haxoxnenne nmpon3BoAHOMN CIIOKHON (DYHKIIHH.
Haxoxnenue npon3BoaHON 00paTHON (hYHKITHH.
JoxkazatenscTBo Gpopmysl anddhepeHIMpoBaHUS
MpoU3BeNeHHS 7 (1 > 2) QYHKIUHA METOJOM
MaTeMaTU4eCKOl MHAYKIUHU. Haxox1eHre BTopoi
MIPOU3BOHON U yCKOPEHHMSI Mpolecca, 3aJaHHOTO
hopmMyInoi.

HaxosxneHnue mpoMexyTKOB BO3pAacTaHUs U yObIBAHUS
¢yaxmmn. JlokazaTenbCcTBO, 9TO 3aAaHHAs (DYHKITUS
Bo3pacraeT (yObIBaeT) Ha YKa3aHHOM MPOMEXKYTKE.
Haxoxnenue TOUKM MUHUMYMa U MakcuMyMma (pyHKIHH.
Haxoxnenue HanOoIbIIero 1 HAaMMEHBIIIEro 3HaYeHU I
(YHKIIUHM Ha OTpE3Ke.

Haxoxxnenne HanOOIbIIEro U HauMEHBIIIEr0 3HAYECHUH
¢dbyaknun. UccnenoBanre GyHKIIUHA € TTOMOIIBIO
IIPOU3BOJHON U MOCTPOCHUE €€ rpaduka.

[IpumeneHne TPOU3BOAHOM MIPU PELIEHUH TEKCTOBBIX,
TreOMETPUUECKUX, PU3NUECKUX M APYTHX 3324

3.6

HNuterpan

[lepBoobpasnas. Heonpenenennsiii nunterpai. [leppoodpasnbie

AJMIEMEHTApHBIX PyHKIUU. [110omaap KpUBOIUHEHHOMN TpaTeIHH.

®opmyna Hetorona-JleiiOnuma. OnpeneneHHblii HHTETpal.
Buiuucnenue niowadeti nnockux gueyp u 06vemos men
8pawjeHUs ¢ NOMOWbIO UHMeSPand..

Memoovl pewenus QYHKYUOHATLHBIX YPAGHEHUT U HEPABCHCME.
IIpakTnyeckue padoThbl:

[Tpaktuueckas padora «Ilnomane KpuBOITMHEHHON Tparneuuy u
UHTErpam

[IpaxTueckas pabora «OnpeaeneHHbI HHTETpamI»

KoHTpoabHble padoThl:

Brruncnenne miomaay KpUuBOJIMHEWHON TpaIrleLuH.
Haxoxnenue npuOImxEHHBIX 3HAaUEHNUI HHTETPaIoB.
Briuncnenue miomaan KpUuBOJIMHEWHON Tpaneluuy ¢ IOMOIIbIO
HUHTErpasa.

Haxoxxnenue nepBooOpa3HbIX dJIEMEHTAPHBIX (YHKITHH,
nepBoodOpaszubIx: /(.r) +&(x), k/(x) w/{kx + b).

[IpumeneHue nHTETrpaia K BEIBOAY GOpMYI ILIOMaaeH
MOBEPXHOCTH U 00BEMOB KPYTIIBIX TEI
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KontponsHas pabota o teme «MHTErpain

Bo3mo:xkHbIe poeKTHBIE padoTHI (Bech MepevYeHb TeM

MPOEKTHBIX padoT B npuiokeHnu Ne2):

JBoitHOl onpenenéHHbIN nHTErpa. BBeneHue u HeKOTophIe
OKECHHUSL.

WuTerpan u ero npakTuieckoe NpuMeHeHHe

Kax natitu mepsoobpasuyro?

Haxoxnenue miomany HeCTaHJAPTHBIX QUTYD.

[lepBooOpa3Has U HHTETpaI

4 Maremaruka: I'eomerpust
4.1 Bexropsr | BekTops! 1 koopauHaThl. CyMMa BEKTOPOB, YMHOXKEHHE OOBbscHEHNE U WIITIOCTPAIUS MTOHATHS JeKapTOBOW CHCTEMBI 10
B BEKTOpa Ha YUCIO. YTOI Mexay BekTopamu. CKalsipHOe KOOpAMHAT B IPOCTPAHCTRE.
MIPOCTpaH | NMPOU3BEICHUE. BeiBenenune u minmrocTpanus NpuMeHeHuH GopMyiT: KOOpIUHAT
CTBE Pewenue 3a0au u doxazamenbcmeo meopem ¢ nNOMOwbIo CepeHBbI OTpe3Ka, NEIECHUS OTpe3Ka B JaHHOM OTHOIIEHNUH,
BEKMOPO8 U MEMOOOM KOOPOUHAM. DleMeHMbl 2e0MeMPUU paccTOSHUS MEXAY ABYMS TOUKaMH, PACCTOSIHUSI OT TOYKH JIO
macc. TUIOCKOCTH, YPaBHEHHH cephl U MIIOCKOCTH.
IIpakTHyeckne padoTsI: Pemenne 3a1auy Ha BBIYMCICHUS U JJOKA3aTENbCTBO C
[pakruueckas pabora «Bekrop. Apupmerniyeckue nercTBUs WCIIOJIb30BaHUEM H3Y4eHHBIX (hopmyll. Pemienune 3aiau Ha
HaJ[ BEKTOpaMn» TeOMETPUIECKHE MECTa TOYEK.
[IpaxTrueckas pabora «Komruranapaeie BEKTOPbI» Brruncienne aAmuHBI ¥ KOOPAMHAT BEKTOpa. Y CTAHOBIICHHUE U
KonTpoJsbHble padoThbI: 000CHOBaHUME PaBEHCTBA BEKTOPOB. BhITIOTHEHNE OTTepartiii
KonTponbeHas pabota o reme «BeKTopsl B IPOCTPaHCTBE» CJI0KEHHUS BEKTOPOB M YMHOXXEHHS BEKTOPA Ha YHCIIO.
Bo3mo:xHbIe IpoeKTHBIE pa0oThI (BeCh MepedeHb TeM Haxoxnenue ckansipHOro nNpou3BeACHUs BEKTOPOB,
NMPOEKTHBIX padoT B nNpuiIokeHnH Ne2): HaxOoXJICHUE yria MeXAYy BEKTOpaMHU M YCTaHOBIICHUE
BekTophl B pellieHHH TEOMETPHYECKIX 312 MepIEeHANKYISIPHOCTH BEKTOpoB. Penienne 3anayd Ha
[IpuMeHeHne BEKTOPOB B NPUKIAAHBIX HAYKax BBIYHCIIEHHE C IPIMEHEHNEM BEKTOPOB
4.2 Meron Bekropsl 1 koopanHaTel. CyMMa BEKTOPOB, YMHOKEHHE OObsicHeHHe, YTO Ha3bIBAETCS IBUIKEHUEM IIPOCTPAHCTBA, U 16
KOOpAMHA | BEKTOPA Ha YMCIO. YTOI Mexay BekTopamu. CKallsipHOE MEPEYHCICHIE €r0 CBONUCTB.
TB MIPOU3BEIICHHUE. OOmbsicHenne noHsATHs paBeHcTBa Guryp. Ilpusenenue
npocrpan | Pewenue 3a0ay u 00Ka3amenbCmeo meopem ¢ NOMOUbI0 MPUMEPOB PABHBIX MPOCTPAHCTBEHHBIX (QUTYD.
CTBE. 6eKMOPO8 U Memooom KOOpOUHam. DnemeHmbl ceomempuu OObsicHeHre TOHATHS TapaJuIenbHOro ieperoca. [lpuBeneHue
JBuxenu | macc. MPUMEPOB TPOCTPAHCTBEHHBIX (PUTYD, MOIYYEHHBIX
q IIpakTuyeckue padoTsbI: napajuieIbHBIM epeHocoM. PopMynHupoBaHue U

[Ipaktugeckas pabora «KoopnuHatel BekTopa. CKamsipHOE
MIPOU3BEIICHIE BEKTOPOBY

[IpakTrueckas pabora «JBrxeHUsD

KonTpoabHbie paGoThl:

KonTtponeHas paborta no reme «MeToa KOOpAWHAT B
MPOCTPaHCTBE. J[BUKEHUS»

Bo3mo:xHbIE IMMPOEKTHLIC paﬁOTLI (BeCL nmepeucHb TEM

JI0Ka3aTeIbCTBO CBOMCTB MapalIeIbHOr0 MIEPEeHoca.
OOBsICHEHNE W HIUTIOCTPHUPOBaHUE TIOHATHH [ICHTPATBHOM,
0CEBOM, 3epKalIbHON cummeTpuid. [locTpoeHre cuMMETpUYHBIX
MPOCTPAHCTBEHHBIX (UTYD.

OObsicHeHMe, KaKie TPOCTPAHCTBEHHBIC (PUTYPHI Ha3bIBAIOT
noto0HeIMHU. [IpuBeeHe TpUMepOoB MOJOOHBIX
MPOCTPaHCTBEHHBIX QUTYD




NMPOEKTHBIX PadoT B NpHI0KeHNH Ne2):

JBmxkeHue B npocTpaHcTBe. [lapaienbHbii mepeHoc
JBmxenue miockoctd. CBOMCTBA 0CEBOM CUMMETPUU
3aMolleHue I0CKOCTEH

4.3

Iumuuap,
KOHYC,
map

Tena BpameHus: TUIMHID, KOHYC, map u cpepa. CedeHuns
LWJIMHJIpa, KOHyca 1 mapa. [IlapoBoii cerMeHT, 11apoBOil CII0M,
MIapOBOM CEKTOP (KOHYC).

VYceueHHas mupaMuia U YCEUEHHBIN KOHYC.

Onemenmul chepuneckou ceomempuu. Konuueckue cevenus.
KacarenbHbie IpsMbIe U TUIOCKOCTH. BriucaHHbIE U ONHCAaHHBIC
chepsl. Kacarowuecs cgpepvi. Kombunayuu men epawenus.

ypaBHCHI/IC IIJIOCKOCTH. (DopMyna PacCTOAHUA MCKAY TOUKAMU.

VYpaBHenue chepbl. Popmyna paccmosHust Om mouKu 0o
niaockocmu. Cnocodwl 3a0anust NPAMOU YPasHeHUAMU.
[Tmomans cdepsr.

Passepmka yununopa u kornyca. Ilnomans TOBEpXHOCTH
WJIMHIpPA U KOHYCA.

Kom0OuHanmm MHOTOrpaHHUKOB U TEJ BPaICHHSL.
[Momobue B mpoctpancTe. OTHOMIEHNUE OOBEMOB H ILIOMIAACH
MOBEPXHOCTEH MOIOOHBIX (QUTYD.

[pakTuyeckne padoThI:

[IpaxTrueckas padora «LlummHap»

[IpakTugeckas padbora «KoHyc»

[Ipaktgeckas padora «1llap u chepa»

[IpaxTrueckas padora «KomOWHaIMS TeN BpallleHHs, T
BpaIlleHUs] 1 MHOTOT PAHHHKOB)»

KonTpoabHbie padoThI:

KontponwHas pabota no reme «{ununap, KoHyc, mapy»
Bo3moxkHbIe IPOEKTHBIE PA0OTHI (BeCh MepeYeHb TeEM
NMPOEKTHBIX PadoT B NMpHIo:KeHHH Ne2):

Horanu Kenep. Tena BpalieHus ¥ CHMMETPUS

®durypsl BpaieHus [11aTOHOBBIX Te

Teopema Diinepa

Teopema Diiniepa u €€ IPHIIOKCHIE

OObsicHeHMe, KaKie TeoMeTpuideckrue GUrypol B IPOCTPaHCTBE
HAa3bIBAIOT TCJIaMU BPAalICHUA U YTO TaKOC€ OChb BpalllCHUA.
OO0BbscHeHHe, KaKylo IOBEPXHOCTh BpAIllEHUs HA3bIBAIOT
HWIMHAPUYECKON U KaKyI0 KOHUYECKOM.

PacniosnaBaHue Ha MOAENAX U YepPTEXKaxX UUIMHIPA U €T0
n3obpaxenue. JleMOHCTpays Ha MOJENAX U YyepTeKax
3JIEMEHTOB WINHAPa. DopMynupoBaHHUE U TOKA3aTEIBCTBO
TEOpEMBI 0 CBOWCTBax HMIHHIpa. OO0bsCHEHNE, KaKue GUrypsl
BO3HUKAIOT IIPH NEPECCUHCHNU NUJIIMHAPA IJIOCKOCTAMMU,
napajyieIbHBIMHI €ro OCHOBaHUIO MK ocH. DopmynnpoBanue
OIpe/IeNICHHs KacaTelbHOW TUIOCKOCTH K IHITHHIIPY.
N3o0pakeHne kacaTeIbHOM MIOCKOCTH K IVTHHPY.
dopMyIMpPOBAaHUE U T0KA3aTENBCTBO TEOPEMBI O Pa3BEPTKE
nuIrMHApa. Perenue 3agad Ha JOKa3aTeIbCTBO U BEIYUCIICHUS
C IPUMEHEHNEM CBOMCTB IIMIIMHIIPA.

PacmiosnaBanne Ha MOAENAX U YepPTEKaxX KOHYCa U €ro
n300pakeHne. YKa3plBaHUE HA MOJIEIISX U YepTekax
35IeMeHTOB KoHyca. OObsiCHEHHe, Kakiue (UTYPhI BOHHKAIOT
[IPU TIEPECEUEHUH KOHYCA IIJIOCKOCTSIMH, I1apajuIeIbHBIMU €r0
OCHOBAHUIO WJIM ITPOXOSILMMH YEPe3 €T0 BEPIINHY.
dopmynaupoBaHUe OIpeaesIeHHs KacaTeIbHON INIOCKOCTH K
KoHycy. M300pakeHne KacaTelbHON MIIOCKOCTH K KOHYCY.
dopmMyaHpOBaHUE U 0KA3aTENBCTBO TEOPEMBI O PA3BEPTKE
KOHYyca. Pelmenue 3a1a4 Ha 10Ka3aTebCTBO, HAa BBIYMCIICHUE
3JIEMEHTOB KOHYyca.PacrmozHaBaHue Ha MOJIETISIX M YepTexax
nrapa u ero u3o0pakeHue. YKa3plBaHHE Ha MOJICTISIX U
gepTekax 3j1eMeHToB mapa. OObscHeHHne, Kaknue GUTyphl
BO3HMKAIOT IPH NE€PECCUEHUH LIapa MIOCKOCTHIO.
dopmynarpoBaHUe ONpesesIeH s KacaTeIbHONW IPSMOH U
KacaTellbHOM TJIOCKOCTH K miapy (cdepe). M3o0paxenue
KacaTeJlbHBIX NPSIMBIX U KacaTeNbHBIX IOCKOCTEH K mapy
(cepe). OObsicHeHME. Kakue chepbl Ha3bIBAIOT
KacaTelnbHbIMU. DOpMyIMpPOBaAHUE ONPEACIICHUN BOMCAHHBIX U
onucaHHBIX cdep. Pemenne 3agad Ha 0Ka3aTeNbCTBO, HA
BBIUUCIICHHE 3JIeMeHTOB 1apa.llpuBenenne npuMepoB
n300paskeHn i MHOTOTPaHHUKOB, BITMCAHHBIX B cepy u

16




OIMCAaHHBIX OKOJIO cdepbl.Penienne 3a1a4 Ha BIMCAHHBIC U
OIMcaHHble cepbl, KOHYCHI, IIMITUHJIPBI

4.4 O6bembr | [lorsTue o0beMa. OObeMBI MHOTOTPaHHUKOB. OOBEMBI TEI OOBsICHEHHE, YTO HA3BIBACTCS TIIOMIAABIO TIOBEPXHOCTH 16

TeN BpateHus. Akcuomwvl 0b6vema. Bvigoo gpopmyn 06vemos reoMeTpuieckoro Tena. OnpeneneHre IO TOBEPXHOCTH
NPAMOY20bHO20 NAPAJLieienunedd, NPumsl U NUPAMUObL. MHOTOT'PaHHUKA KaK CyMMBI TLTOIIA/IeH ero rpaHe.
Dopmyavl 05 Haxoxcoenus 0b6vema mempasropa. Teopemvi 06 BriBenenne GpopMyn miomnaay moBepxXHOCTH HIINHAPA,
OMHOULEHUSAX 00BEMOB. KOHYCa, chepbl. AHAIIN3 CTPYKTYPHI TOKa3aTeIbHbIX
Ipunooicenusn unmezpana K 8bI4UCIEHUI0 00EMO8 U paccyxnenuit. OObsiCHEHHE, YTO Ha3bIBAETCS 00bEMOM
nogepxuocmeii men epaujenust. Ilowaos cepuueckoeo nosca. reoMeTpudeckoro Tena. opMynupoBaHue U JOKa3aTeIbCTBO
Obvem wapogoeo cnos. [lpumenenue 06vemos npu peutenuu TeOpeMbI 00 OTHOIICHUHN 00bEMOB ITOOOHBIX TEI.
3a0au. Brisenenune ¢popmyn 00bEMa IpIMOYTOIBHOTO
IIpakTuyeckne padoTsI: TapaJuiesienuIiesia, MPOr3BOIFHOr0 apaJuIesIennIiesa,
[Tpaktrueckas pabora «O0beM IpSIMOYTrOIbHOTO MpU3MBIL, THpaMubl. BeiBenenue popmyn o0béMa IUIMHADA,
napaniesenumnena KOHYCa U mapa. AHaIu3 CTPYKTYpPBI 10Ka3aTelbHbIX
[Tpaktrueckas pabora «OObeM NPSIMON MPU3MBI M UIHHIPA paccyKaeHuM.
[IpaxTruueckas padora «O6beM MHpaMUABI U KOHYCa» Pemenue 3a1a4y Ha BBIYHCICHUS U JJOKA3aTENbCTBO C
[Ipaktugeckas pabora «O0BeM IIapa U ero yacrei» MIPIMEHEHUEM CBOMCTB ILIOMIA TN, CBOMCTB 00bEMa, hopMys
KonTpoabHbie padoThi: MI0Mmaie 1 00HEMOB T€OMETPHIECKHIX TET
KonTpoisaas padota mo Teme «OOBEMBI TEI»
Bo3MoskHbIe TpoeKTHBIE padoThl (BeCh NepeYyeHb TeM
NMPOEKTHBIX padoT B nNpuiIokeHnn Ne2):
VYBenuuenne o0bemMa BBITYKIBIX MHOTOI'PaHHUKOB
Y auBUTEIHHBIE MHOTOT PAHHUKH
[171aTOHOBBI M APXHMMENOBHI Tena

4.5 Homoman | Pemenwne 3agad ¢ MCTIONBb30BaHUEM CBOHCTB (QUTYp Ha BriBenenue u nmpuMeHeHNe TIPH pelieHn  3a1a4d (GOopMyIT JUTHH 6

TeNbHBIE | IIOCKOCTH. Perienne 3a1a4d Ha TOKa3aTeTbCTBO U TIOCTPOCHIE OuccexTpuc, MeIuaH, BBICOT, paANyCOB BIIMCAHHON U

TJIaBbI KOHTpHpHUMepoB. [IpuMeHeHne npoCcTeNINX JOrHYECKUX ONMMCAaHHOW OKPYKHOCTEN TpeyroibHuKa.Perenne NMEeHHBIX

IUTAaHUMET | MpaBmil. PellieHue 3a/1au ¢ UCIOIb30BAaHUEM TEOPEM O 3a]1a4 Ha J0Ka3aTelbCTBO: «TeopeMa YeBbl», «Teopema

puu TPEYrOJIbHUKAX, COOTHOLIEHUH B MPAMOYIOJIbHBIX Menenasy». llpumenenne reopem Uessl 1 MeHenas npu

TPEyroJbHHUKAX, HaKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemenne 3a1a4 ¢ nucmonb30BaHNEM (PAKTOB, CBSI3AHHBIX C
OKpYKHOCTSMH. Perienue 3a1au Ha U3MepeHHs Ha MIIOCKOCTH,
BBIYUCIICHHS JJIVH U IIomazaed. Pewenue 3a0au ¢ nomowwio
BEKMOPO8 U KOOPOUHAM.

Jlsuoicenus 6 npocmparncmee: napanieibiblil NepeHoc, CUMMEmpPUsL
OMHOCUMETLHO NIOCKOCU, YEHMPATLHAS CUMMEMPUS], NOBOPOM
OMHOCUMETILHO HPSIMOUL.

Ilpeobpazosanue nooodbus, comomemus. Pewenue 3aoau na
NIOCKOCHU C UCNOTb308AHUEM CTHEPEOMEMPUYECKUX MEMOO08.
IIpakTuyeckue padboThI:

pemennu 3aaa4.lIpumenenue Gopmy, BBIpaKaromux
TJTOMAh TPEYTOJIbHUKA Yepe3 pagryC BIIMCAHHON 1
ONMMCAaHHOW OKPYXHOCTEH, IPU PEILICHUH 3a]1ad.

OOBscCHEHVE METOJIOB PEIISHHS 3a/1a4 Ha IOCTPOSHHE.
[IpuMeHeHue pa3mMYHBIX METOMIOB PEIICHUS 33249 Ha
noctpoeHue. Pemienue 3a1a4y Ha MOCTPOEHUE, T0KA3aTENbCTBO
1 BBIYUCIICHUS C aHAJIM30M YCJIOBUSA 3aJavyu, OIIPCACIICHUCM
X04a peuIcHud 3a/ja4, BBICTpauBAHUEM JIOTHYECKOM OCIIOYKH
paccyXaeHuil, COOTHECEHHEM ITOJIYIEHHOT 0 OTBETA C
YCIIOBHEM 3a/1a4H.




[Ipaktugeckas padota «JlOMOTHUTEIBHBIC TTIABBI
TJIAHUMETPUM

Bo3Mo:kHbIE TPOEKTHBIE PadOThI (BeCh MepeYeHb TeM
NMPOEKTHBIX PadoT B NpuioKeHuu Ne2):

Teopembl Menenas, Yessl, [ITonemes

Teopusi OTHOCUTENBHOCTH U TEOMETPUS

Touka ®epma-Toppuuennn

HTrorooe noBTopeHue Kypca maremaTtuka 11 kimacca
IIpakTnyeckue paGoThl:

[IpakTrueckas padora « TpuroHOMETpHsI»
[IpakTrueckas padora «IIponsBoaHas u HHTErpaI»
[Ipaktuueckas pabora «CrepeoMeTpusi»
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Kanennapao-reMaruueckoe miaanuposanue no Maremaruke 10-11 kmace (PI'OC)

KomnuectBo yacoB

Ne B ToM uncine
paszne HaumenoBanue paznena/ Copepkanue ypoka Bceer KoHTp.
4 ° pabor
1 rox ocBoennsi marematuka (10 kiaacc)
1.1 | IloBTopenue. [lelicTBUTEIbHBIE YN CIIA 26 3 4
Perenue 3aiay ¢ uCnoab30BaHUEM CBOMCTB YUCEN U CUCTEM CUUCIIEHUS, 1
JIETTMMOCTH, JTOJIEN U 4acTeH, IMPOLIEHTOB, MOAYJIEN yncen. Pemenune
3a/1a4 C UCIOJIb30BAHUEM CBOWCTB CTENEHEN U KOPHEU, MHOTOUYJIEHOB,
npeodpazoBaHuil MHOTOUYWICHOB U IPOOHO-PAIIMOHATBHBIX BRIPAKEHUN.
Pemienue 3a1a4 ¢ MCMOIB30BAaHUEM T'PAAYCHOM MEphI yIiia
Mopyib unciia u ero CBoMcTBa. PelieHne 3a1a4 Ha JBMKEHUE U 1
COBMECTHYIO paOOTy, CMECH U CILIABHI C TOMOIIbIO JTUHEHHBIX,
KBaJIPAaTHBIX U APOOHO-PAIIMOHATLHBIX YPAaBHEHUHN U UX CHCTEM.
Pemenue 3a1a4 ¢ moMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJTHOM NIEPEeMEHHOM, ¢ MPUMEHEHUEM N300paKEeHHU s YUCIOBBIX
MIPOMEKYTKOB
Pemenue 3a1au ¢ UCMOIB30BaHUEM YUCIOBBIX (DYHKIMN U UX I'padUKOB. 1
Hcnonp3oBaHue cBOWCTB U IpaMKOB TMHEHHBIX U KBaIPATUYHBIX
¢byHKIMH, 00paTHOM MPONOPIMOHATILHOCTH U QYHKIMU Y = «/; .
['paduyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB
Hcnonb3oBanue onepanuii HaJ MHOXXECTBAMHU U BbICKa3bIBAHUSMH. 1
Hcnonp3oBanne HEPaBEHCTB U CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM,
YHCIIOBBIX MPOMEKYTKOB, UX 00beIMHEHUH U nepeceueHuil. [[pumenenune
MIPH PEIICHUH 33]]a4 CBOMCTB apu(METUIECKON U Te€OMETPUIECKON
MPOrPECCHH, CYMMHUPOBAHUS O€CKOHEUHOM CXOSIIEHCS TEOMETPUUECKOM
IIPOrPECCHH.
BBojHast KOHTpoOIbHAs paboTa 1 1
BBojHasi KoHTpoJbHAs paboTta 1 1
MHuoecTBa (4HCIOBBIE, TEOMETPUUECKUX (DUTYpP). XapaKTepUCTHUECKOE 1
CBOMCTBO, DJJIEMEHT MHOXECTBA, IIyCTOe, KOHEYHOE, OECKOHEYHOE
MHOXKECTBO.
Crioco0sl 3a1anusi MHOKeCTB [10JMHOXKECTBO. 1
OTHoIIEHHS MPUHAJISKHOCTH, BKJIFOUECHHUSI, PABEHCTBA. 1
Onepanmu  Hang MHoxkectBamMu. Kpyru  Oiinepa. Koneunbsle u 1
OeCKOHEYHbIE, CYETHBIC M HECUETHBIE MHOXKECTBA.
[{esible M pallOHAJIbHBIC YUCTIA 1
JIeliCTBUTENbHBIC YHCIIA 1
Mo1ysib IEMCTBUTEIBHOTO YK ClIa 1
[Ipaktnueckas  pabora  «llemple ©W  panMoHaIbHBIE  YHKCTA. 1 1
JIeiCTBUTEIbHBIEC YNCIIA»
beckoneuHo yObIBarOIIasi reOMETpUYECKasi IPOrpeccust 1
Cymma OeckOHEeUHO YOBIBaIOIIEH T€OMETPUUYECKOM MPOrpeccuu 1
[TpakTnueckas pabora «beckoHeyHO YyOBIBarOmas TeoOMeTpUYecKas 1 1
MIPOTPECCHSI»
Apudmerruecknii KOpeHb HaTypaIbHOW CTEIEHH 1
CaoiicTBa apu(HMETHICCKOr0 KOPHS 1
CreneHb ¢ pallMOHAJIBHBIM [TOKA3aTeNIEM 1
CreneHb C IeHCTBUTENbHBIM MTOKA3aTeNIEM 1
YrpolieHre BBIPaKEHHM, COAEP/KAUX CTENIEHb U KOPEHb 1
[TpakTueckas padora «CTemeHb C palMOHAIBHBIM U JACWCTBUTEIHHBIM 1 1
MOKa3aTesIeM»
Pemenne 3agad no teme «JleHCTBUTEIBLHBIC YHCIA» 1




KonTponbHas pabota 1o teme «/leicTBUTENbHbBIE YnCcaay

[EY

KOHTpOJ'IBHaH pa60Ta I10 TEMC ((I[eﬁCTBHTCHBHBIe quciaa»

-

-

1.2

CrenenHasi pyHKIUsA

CrenenHast GyHKITUS U €€ CBOMCTBA.

Crenennas pyHKIHUS U ee rpaduK

B3aumuo ob6parsble pyHkuuu. ['paduku B3auMHO 00paTHBIX (QYHKIUH.

[TpeoOpa3oBanust rpadukoB (QYHKIUI: COBUI, YMHOXEHHE Ha YHUCIO,

OTPAXKCHHUEC OTHOCHUTCIIbHO KOOPAMHATHBIX oceil.

PR e

['paduaeckre MeTO b pellieHrs YpaBHEHUN U HEPABEHCTB.

[TpakTnueckas pabota «CrenenHas GyHKIUS U ee rpadux»

PaBHOCHIBEHEIE YpaBHCHUS M HCPABCHCTBA

MeTon HHTCPBAJIOB JJIsI PCHICHUS HCPABCHCTB

Pemrenue ypaBHEHMH, coiepKaliux NEPEMEHHYIO TTOJ 3HAKOM MOTYJISI.

Pemennie HepaBeHCTB, COIEPKAIINX IEPEMEHHYIO 0] 3HAKOM MOJTYJIS.

HppaiimoHanbHbIe YpPaBHEHUSI.

[TpakTtuueckas pabora «Penienue ypaBHeHUN U HEPABEHCTBY»

Cucrembl MppaloOHANIbHBIX YPABHEHHUI U HEPABEHCTB.

YpaBHEHHS], CACTEMBI YPABHEHHI C TapaMETPOM.

WppannoHanbHble HEpABEHCTBA

Qopmyna bBunoma Hviomona. Pewenue ypagHenuti cmeneHu @uluie
cneyuanbHulx  6udos. Teopema Buema, meopema besy. [lpusodumvie
HenpugooUMble MHO2OUICHDL.

A I e R G

OcnosHas meopema aﬂ2€6pbl. CuMMempulteCKue MHO2COUIEHbL. ueﬂOlll/leleHHble

U Yeno3HaA4Hble MHO2OYJIeHbl.

Pemenne 3aJa4 110 TEMC «Crenennas Q)YHKHI/IH»

Kontponbhas pabora no reme «CreneHHast yHKIIHD)

[

KonTponbHas pabora no reme «CreneHHasi QyHKLIHSD)

[EY

[EY

1.3

Iloka3zaTejibHasg (PYHKIUA

[EEN
(o]

[TokazaTenvHast GYHKUUS U €€ CBOMCTBA

[TokazarenpHas QyHKIHS U ee TpaduK

CrereHs ¢ ﬂeﬁCTBHTGHBHBIM IIOKa3aTCIICEM, CBOMCTBA CTEIICHU

IIpocreiimue noka3aTenbHbIE yPABHEHUS

HpOCTGﬁH.IHC IMOKa3aTCJIbHBIC HEPABEHCTBA

HpaKTI/I‘IeCKaH pa60Ta «Iloka3aTenbHbIC YpaBHCHUSA U HCPABCHCTBa»

Cucrembl TOKa3aTeIbHBIX YPaBHEHUH.

Cucrembl TOKa3aTeIbHBIX HCPABCHCTB.

IMoctpoenue rpaduKoB MOKA3aTEABHBIX (QYHKIIUN., COAEPIKAIIIMX MOIYIIb

ITpakTiueckas padora «CuCTEMBI IOKA3aTENbHBIX YPABHEHUH 1 HEPABEHCTBY

Jluogpanmoswl ypasuernus. L{ennvie opoou. Teopema Pepma o cymme
K8aopamoa.

R

Cymmol u psaovl, Memoovl CYMMUPOBAHUS U NPUSHAKY CXOOUMOCHILL.
Buvinoanenue npoekmnozo 3adanusi

=

Teopemvi 0 npubnUdICCHUU OUCMBUMENLHBIX YUCET PAYUOHATLHBIMU.
Mmuoorcecmsa Ha KOOPOUHAMHOU HAOCKOCHU

[

Pemenne 3ama4 o teme «[lokazarenbHas QyHKIHU»

KonTponsHas padota mo Teme «IlokazaTensHas QyHKITHSI

KonTponeHas pabora no teme «llokazaTenbHas GyHKIUID)

KoutpoJibHasi padoTa B paMKax NPOMEKYTOUYHOI aTTecTalluu

KouTpoJsbHasi padoTa B paMKax NPOMEKYTOUHON aTTeCTAlNHU

S

1.4

Jlorapudpmuueckasi pyHkums

N
D

YT T T

Omnpenenenue orapudma

CaoiicTBa norapudma

[IpeoOpazoBanue JOrapuhMUIECKUX BHIPAKSHUM.

Pemenue norapu(pMu4ecKux ypaBHEHUH MO OIPEAEICHUIO

I




Pemenne mpocTedmmx torapupMUUecKux ypaBHEHHH

[IpakTudeckas padota «Jlorapudm 1 ero CBOMCTBa

Yucso € u pyskuus y = e*

Hecsatuuneiii norapupm

HatypanbHsrii torapupm

Jlorapudmudeckas GyHKINS U ee CBOWCTBA U rpaduK.

I'pauueckoe penieHne ypaBHEHHH

I'padnueckoe pemenne HepaBeHCTB. CpaBHEHNUE JIOTapU(OMIYESCKUX BBIpaKESHUH

[Tpaktrueckas padora «Jlorapupmmueckas QyHKIU)

JlorapudmMudeckue ypaBHEHHS

Jlorapudmudeckre ypaBHEHUS C IEpeMEHHBIM OCHOBAHHEM

JlorapudmMudeckue HepaBeHCTBa

Merton palmoHanu3aium

CucteMmsl Torapu(pMUUECKIX ypaBHEHUI.

Cucremsl Torapu(h)MUIECKIX HEPABEHCTB.

CMeriaHHbIe YpaBHEHUS M HEPABEHCTBA

[Tpaktuueckas padora «Jlorapupmudeckre ypaBHEHUS! 1 HEPABEHCTBA

Pemenne 3aga4q mo reme «Jlorapudmudeckas GyHKITADY

KonTtponsHas paborta no teme «Jlorapudmuyeckas GyHKIusI»

KonTponbsHas pabora no teme «Jlorapudmuyeckas GyHKIUS»

RlRrRrRrRRRPRRR R RRRPR R RIRR PR |F
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1.5

KomOunaTopuka

[EEN
IS

Hcnonp3oBanue KOM6I/IHaT0pI/IKI/I IIpyu pCUICHUU 3a1a4

[TpaBuio mpousBeaeHUs

HepeCTaHOBKI/I " Pa3MCIICHU

Ymozakmouenus. OO0CHOBaHHS M JIOKA3aTEIbCTBO B MaTeMaTHKE. TeopeMbl

Buner MaTEMaTHYECKUX YTBEPKIICHUM. Buowi 0oKazameibCme.
Mamemamuueckas — unoykyus.  YmeepoicOewus: — obpamHoe — OAHHOMY,
NPOMUEONONIONCHOE, 0OpaAMHOE NPOMUBONONONCHOMY OanHomy. llpu3HaK u
CBOMCTBO, HEOOXOIMMBIC U JOCTATOUHBIE YCIOBHSL.

A

[Ipaktugeckas pabora «llepecTaHOBKH U pa3MEIICHU

CoueTaHus U UX CBOMCTBA

-

Ocnosnass meopema apugpmemuxu.  Ocmamxu u cpasHenus.. Aneopumm
Eexnuoa. Kumaiickas meopema 06 ocmamrax.

[

@yuxyus Diinepa, Yucio u cymma oerumenetl HamypaibHo20 YUCd.

Manas meopema Depma. 4-uunvle cucmemuvl CHUCTIEHUS

bunom Hrrorona

[Ipaktrdeckas padora «CoueTaHUS U UX CBOHCTBa»

Pemrenue 3aJa4 110 TEMEC «KOM6I/IHaT0pI/IKa)>

KonTponbsHas pabora 1o reme «KoMOMHATOpHKAY

I I

1.6

JJIeMEeHThI TEOPHH BEPOATHOCTEH

[EEN
IS

CoObrtus. KomOunanus coobituii. [IpoTrBoOIONOX)KHOE COOBITHE

BeposTHOCTE COOBITHSA. BEIUHCIIEHNE 9acTOT U BEPOSTHOCTEH COOBITHH.

Brluncnenue BeposSTHOCTEH B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
HCXOIaMH.

S

Brruncnenne BeposiTHOCTEH HE3aBUCUMBIX COOBITHIN. Mcmonb30Banme GopMyITbl
CIIO)KEHUS BEPOSTHOCTEH, AuarpaMm Dijiepa, IepeBa BepOSATHOCTEH, (HOpMYIIBI
Bepnynu.

IIpaktiueckas padora «BeposiTHOCTE COOBITHSY

HesaBucumsbie coObITHs. Y CIIOBHASI BEPOSTHOCTD. [IpaBUiIo yMHOKEHHS
BeposiTHOcTer. DopmyJia nosaHou BepositHocTH. PopMmyiia balieca.

Cratucrrueckas BeposTHOCTb. COBMECTHBIE pacTpeaeeHusI.

HerepLIBHBIe CHy‘IaﬁHLIe Benu4uHEL [110THOCTE BCPOATHOCTH

[

[Mpaktuueckas padota «DOpMynbl CIOKECHUS W YMHOXKEHHS BEPOSTHOCTEI»
Beposmuocmnoe npocmparncmeo. Axcuomvl meopuu 6eposimHocmelt.




Hepasencmeo Yebviuesa. Teopema Yeovruesa u meopema bepuyanu. 3axon
boabuux yucen. Beibopounwlii memoo uzmepenus eeposmuocmetl. Ponv 3axona
OOLUUX HUCe] 8 HAYKe, npupolde u obuecmae.

Ocnosnvie nonsamusi meopuu epagos. /lepesvs. /Jgeouunoe oepego. Ceaznocme.
Komnonenmut ceasnocmu. Illymu na epaghe. Diineposst u I amunomonogvl nymiu.

VcTuHHBIE U JOKHBIE BBICKA3bIBAHUS, ONIEPAIlH Ha/l BBICKA3bIBAHUSIMH.
Aneebpa svickaszvisanuil. CBS3b BHICKa3bIBaHUN ¢ MHOXKECTBaMU. KBaHTOpBI
CYIIECTBOBAHMS M BCEOOIIHOCTH.

3aKoHbI JTIOTUKU. OCHOB8HbIE T02UYEeCKUe npaesuaa. Pemrenne normuecknx 3agad ¢
HCIIOJIb30BAHNUEM KPYI'OB Qﬁnepa, OCHOBHbBIX JlOcUYEeCKUX npasuil.

KonTponbeHas paborta o reme «JIeMEHThI TEOPUH BEPOSITHOCTE»

1.7

CraTtucruka

10

Hcmonp3oBanue TaONWI] W aUarpaMM JJIsS IPEICTaBICHUS JaHHBIX. PereHme
3a/a4 Ha MpPHUMEHEHHE OIMCATEeNIFHBIX XapaKTePHCTUK YHCIOBBIX HaOOpOB:
CpeIHUX, HauOONBIIEr0o M HAWMEHBINEr0 3HAYEHHUs, pa3Maxa, AWCICPCHU U
CTaHJAPTHOIO OTKJIOHEHMUSI.

Crny4aifHble BeMUYUHBI. JJUCKpETHBIE CllydaiiHble BETMUUHBI U pacpeieIeHNs

Pacripenenenne CyMMBI U IPOM3BENCHUS HE3aBUCHMBIX CITydaWHBIX BEJTHIHH.
MaremaTudeckoe OKHIaHUE U JUCIIEPCUs CI1yYalHOU BEJIMYUHBI.
MateMaTudeckoe OXHJIaHUE U IUCIIEPCHsI CYMMBI CITyYaiHBIX BEJTHYHH.

[Tpaktrueckas padora «CnydaliHble BETHUYUHBI)

bunapHas cnywaiiHasi BelW4MHA, pactpenenenue beprymm. ['eomerpuyeckoe
pactpeneneHne. buHOMHWaIbHOE — pacHpedeNieHHe W~ €ro  CBOMCTBA.
Tunepeeomempuueckoe pacnpedenenue u e2o c8olCmaa.

®yHKuHA pacnpenenennsd. PaBHoMepHoe pacnpenencnue. [lokasamensroe
pacnpeodenenue, eco napamempul. Pacnpedenenue Ilyaccona u e2o npumenenue.
HopmanbsHoe pacnpenenenue. @ynkuus Jlannaca. [Tapamerpsl HopMaabHOrO
pacnipenenenus. [IpuMeps! ciydaltHBIX BEIMYUH, TOJUNHEHHBIX HOPMAJIbHOMY
3aKOHY (TIOT'PEITHOCTh U3MEPEHHH, POCT YeloBeKa). [lenmpanbHas npedeibHasn
meopema

LenTpanmbHble  TeHACHIWH. Mepbl  pa3dopocoB. Ilpaktmdeckas pabora
«CraTticrukay

KoBapunauus aByx ciny4aiiHeix BenuuuH. [loHsTHE 0 KO3 hUIEeHTE
koppensaiuu. CoBMecTHbIe HAOMIOACHNS ABYX CIy4YailHbIX BETHYMH.
Buibopounviii koagpguyuenm xoppenayuu. Jluneiinas peepeccus.
Cmamucmuueckas eunomesa. Cmamucmuxa Kpumepus U ee YPOGeHb
suauumocmu. Ilposepka npocmetiviux eunomes.

Omnupuyeckue pacnpeoenenus U ux céa3b ¢ meopemuiecKumu
pacnpeodenenuamu. Panezoeas koppenayus. Illocmpoenue coomeemcmesuil.
Hnvexmuenvle u cropvexmugnvie coomeemcemsus. buexyuu. Jfuckpemnasn
Henpepvignocmo. Lpunyun Jupuxne. Koouposanue. /leouunas 3anuco.

KontponbHas padbota o TeMe «CTaTUCTHKAY

1.8

KoMmiexkcHbIe 4yncia

10

HepBI/I'{HBIC mpeaACTaBJICHUA O MHOXKCCTBEC KOMIIJICKCHBIX YU CEIT

ﬂeﬁcmeuﬂ ¢ komnaexcuvimu yuciamu. Crodicenue u SblYUMAHUE KOMNIEKCHbIX
HUuceil.

=

Komnnexcro CONpsdiCeHHble Yucia

[Ipaktugeckas padora «JleHCTBUSA ¢ KOMIUIEKCHBIMH YHCITaAMI)

Mooynb u apeymenm uucaa.

Tpu20HOM6mpuquKaﬂ ¢0pMCl KOMNJIEKCHO20 4Yucja.

Pewenue ypaeHeHuﬁ 6 KOMNJIEKCHbIX YUCIAX.

HpaKTI/I'{CCKaﬂ pa60Ta «KomIuiekcHbIe uncia»

Hepasencmeo Kowu—bynaxosckozo, nepagencmao Hencena, Hepasencmea o
CPEOHUX.

N I G

KonTpomisHas padoTa mo Teme «KoMITIEKCHBIC YHCITa

-

2.1

AKCHOMBI CTEpeoOMETPpUN

SN

Harnsgnas crepeomerpust. [Ipusma, napasenenumnesn, TUpaMuaa, TETPadp.




OCHOBHbIE TIOHATHSI T€OMETPUHM B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU H
CIIEJICTBHSI U3 HUX.

Tonsmue 06 akcuomamuueckom memoode.

=

[TpakTrueckas pabora « AKCHOMBI CTEPEOMETPUI

[

[EEN

2.2

IMapa/u1eJIbHOCTH NPAMBIX M IJIOCKOCTEH

N
o

HapaJ'IJ'IeJ'IBHLIC OpAMBIC B IPOCTPAHCTBE

[TapaienbHOCTb TPEX MPSIMBIX

[TapannenbHOCTH IPSIMON M TIIIOCKOCTH

TCOpCMBI 0 NMapauICJIbHOCTH NPAMBIX U IUIOCKOCTEH B MMPpOCTPAaHCTBEC

CKpemrBaronIuecs mpsMeie

Vel ¢ COHOITPAaBJICHHBIMU CTOPOHAMM. Vron MEXAY NPIMBIMUA

Memoovl Haxooicoenus paccmosnull Mexcoy CKpewusaouUMUcst NPSMbIMU.

[IpaxTrueckas padorta «B3anMHOe pacmonokeHrne IpsSIMBIX B IPOCTPAHCTBE

HapaJ'IJ'IeJ'II)HLIe IIJIOCKOCTH

CBoiicTBa MapayieabHBIX TIOCKOCTEH

Pemenne 3aJ1a4 11O TEME «HapaJ'IJ'ICJ'IBHOCTB IUIOCKOCTEH

[pakTrueckas padora «IlapamienbHOCTh IIIOCKOCTEH»

Terpasap Teopema Menenas ons mempasopa.

[Napanmnenenunen CeoiicTBa napamnenenunena. [loctpoenne ceueHnit
MHOT'OT'PaHHUKOB METOAOM CJIEN0B. LIeHTpaIbHOE IPOEKTUPOBAHUE.
ITocTpoeHue ceueHUul MHOTOIPaHHUKOB METOAOM ITPOEKIIUI.

RlRrRrRPrRPrRRRIRRR PR~

3amaun Ha mocTpoeHune cedeHud. [lapamienbHOe MpPOEKTHpOBaHUE U
n300pakeHne Guryp.

[N

Feomemputtecxue mecma modeK 6 npocniparncmee.

[Mpaktuueckas padora «Terpasap u napaiienenunen

Pemienue 3a1au no teme «llapanneabHOCTh IPSAMBIX U IIJIOCKOCTEN»

KOHTpOJ’IBHaH pa60Ta 10 TEMC <<HapaJ'IJ'ICJ'IBHOCTB MMpAMBIX U IUIOCKOCTEH»

KontponbHas padbota no teme «I[lapamienbHOCTh MPAMBIX U TIOCKOCTEH

N G

[EY

2.3

IlepneHAUKYIAPHOCTL NPAMBIX U IJIOCKOCTEH

[lepnienauKyIsIpHBIE MPSIMBIE B IPOCTPAHCTBE

[

[TapannenpHBIE IpSMBIE, TIEPHIEHINKYISIPHBIE K TNIOCKOCTH

HepHeH,Z[I/IKy.TISIpHOCTB HpﬂMOﬁ 1 TINIIOCKOCTH. HpI/I3HaK NEPHNCHANKYJIIAPHOCTU
Hp}lMOI‘/'I 1 IMJIOCKOCTH

[

Teopema o npsAMOi, NEPIEHIUKYIISIPHON K TNIOCKOCTH

[Ipaktugeckas padora «IlepneHANKYIIPHOCTD IMIPSIMOI M TUIOCKOCTHY

OpTOI‘OHaHLHOC IIPOCKTHUPOBAHUC. HaknonHbIE 1 OPpOCKIIUHA

Paccrosirme ot TOUKH J0 IIIIOCKOCTH

Paccrosinus mexay ¢urypamu B mpocrpancTBe. OOMmuNN NEpHIEHAUKYIAP ABYX
CKPELMBAIOLINXCS IPIMBIX.

S i

Teopema o Tpex nepreHauKyspax

-

Yron Mexny npsMo U IMIIOCKOCTHIO

=

ITpaktiueckas pabdota «lleprneHIUKYISp U HAKIOHHBIE. YTOI MEXIY MPSIMON U
IUIOCKOCTBIO»

Yrael B IpocTpaHCTBE. JByrpaHHbINA yroi

[lepnenauKynapHble IOCKOCTH. [Lnowadb opmoeonanvrot npoexyuu 1lpu3Hax
NEPHIEHIUKYISIPHOCTH ABYX INIOCKOCTEH

IIpssMOYronbHBII HapaieIenunes

Ilepnenoukynapuoe ceuenue npuzmul. Tpexepanusiii u MHO20SPAHHBIL Y2OII.

[N

Ceoticmeéa naockux yeno8 MmHoeocpaHHozo yena. (Ceovicmea HAOCKUX U
08Y2DAHHBIX Y208 MPEXSPAHHO20 Yeid

[

[IpaxTueckas pabota «/{ByrpanHsIii yroi. [lepnenauKyaspHOCTb IIOCKOCTEN»

Teopembl KOCUHYCO8 U CUHYCO8 011 MPEXSPAHHO20 Yeia.

KOHTpOJ’IBHaH pa60Ta 10 TEMC <<HepH€H,Z[I/IKy.TI$IpHOCTB IpAMBIX U ILUIOCKOCTEH

KonTponbsHas pabora o teme «[leprneHanKyIsipHOCTD MPSIMBIX U TIOCKOCTEH)

I

-

2.4

MHoOrorpaHHMKH




ITonsiTue MHOrorpaHHuka. I'eomeTpuyeckoe Teno

Buowt mempasopos. Opmoyenmpuueckuti mempas’op, KAPKACHbLL Mempasop,
PABHOZDAHHBLL Mempasop.

-

Ipamoyzonvrviti mempasdp. Meouarnvl u bumeouansvi mempasopa.

Jlocmpaueanue mempasopa 0o napainenenuneod.

BI/I,Z[LI MHOT'OI'PaHHUKOB.

Teopema Diinepa. paktnyeckast padota « MHOrOrpaHHUKHY

[Tpusma. HakiioHHbBIE TPU3MBI.

ITpoctpancTBennas teopema Iludaropa

[IpaxTnueckas pabora «Ilonarue muororpanuHuka. Ipuzmar

[Mupamuna. Buasl nupamun

[IpaBunpHas nupamMuaa. IeMEHTH TPaBUIBLHON MHPaMUJIBI

[TupamMuael ¢ paBHOHAKIIOHEHHBIMH peOpaMH H TpaHSAMH, WX OCHOBHBIC
CBOMCTBA.

A

Vceuennas nupamMuyjia

[Tnomaau mOBEpXHOCTEH MHOT OTPAaHHUKOB.

[Ipaktiyeckas padora «IInpamumar

CuMMeTpus B IPOCTPAHCTBE

[IpaBusibHBIE MHOTOTPAHHUKH.

ﬂGOﬁCl’I’lG@HHOCMb npasuiibHblX MHOCOCPAHHUKOSE.
Buvinonnenue NnpOEKNHO20 3a0aHUsL

S

DJIEeMEHTBI CUMMETPUHU NIPAaBUJIbBHBIX MHOT'OI'PaAaHHUKOB

[EY

Ipaxmuueckaa paboma «Pazeepmxu MHo2oepanHukay. Kpamuatiwiue nymu Ha
NOBEPXHOCMU MHO202PAHHUKAL.

-

[Tpaktrueckas padora «IIpaBUNIbHBIE MHOTOTPAaHHUKH

Pemenne 3aga4d mo teme «MHOTOTpaHHUKID)

KonTponeHas pabora o teme « MHOIOrpaHHUKH»

KOHTpOJ'II:HaH pa60Ta mo TeMe «MHor Or'paHHUKN

S

[

IToBTOpenne kypca maremaTuka 10 kiacca

[EEN
N

JlelicTBUTEIbLHBIC YHCIIA

CrenenHast GyHKITUS

[TokazarenbHas QyHKIUS

Jlorapudmuueckas hyHKIMS

KOM6I/IHaTOpI/IKa N CTAaTUCTHKA

DJIEMEHTHI TEOPUU BEPOSITHOCTEN

Komiuiekcunle yncia

HapaJIJ'ICJIBHOCTB MMPSAMBIX U IJIOCKOCTEM

[TepnieHAMKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH

MHororpaHHUKH

KoHTpoJibHasi pa6oTa B paMKaxX NMPOMEKYTOUHOH aTTecTAIUN

KoutpoJibHasi padoTa B paMKax NPOMe:KYTOUYHOI aTTecTalluu

N I R I

Hroro

216

30

24




pazne
na,
TEMBI

HaunmenoBanue pasnena, TeMbl

KomuuectBo yacoB

Bcero

B ToMm uncne

IIp.p.

Kontp

pabor

2 roa ocBoeHusi maremaTuka (11 kjaacc)

3.1

Tpuronomerpuyeckue GopmyJibl

w
(@)

2

Pagnannast Mepa yria, TpPUrOHOMETPUYECKasi OKPYKHOCTb.

IToBOpOT TOUKHM BOKPYT Hauajiga KOOPAUHAT

Omnpenenenne cuHyca, KOCHHYCa U TAaHTEHCA yria

Perenue HpOCTeﬁHIHX TPUTOHOMCTPUUCCKUX ypaBHeHHﬁ O OMpEACICHUIO

[IpubnmxeHHOE 3HAYEHNE TPUTOHOMETPUIECKIX BBIpaKEHUH

3Haku CHHYCa, KOCUHYCa U TaHI'CHCA

3aBUCHMOCTh MCXKAY CHHYCOM, KOCUHYCOM M TAHI'€CHCOM OJHOI'O U TOI'O K€ yrjia

TpuroHoMeTpHUECKHE TOXKIECTBA

ﬂOKaSaTGJ’ILCTBO TOXACCTB

IIpakTrueckas padora «CHHYC, KOCHHYC M TAHT'€HC OCTPOT'O yIJia»

CI/IHYC, KOCHUHYC U TaHI'CHC a4 U -a

Tpuronomerpudeckrue QyHKIHMHA YHCEN U YIIIOB.

DOopMyIIBI CIIOKEHUE

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHHUH

DopMyIIbl ABOWHOTO yIiia

DopMysbl TOJIOBUHHOTO yIiia

Jloka3aTenbCTBO TOKAECTB U PELIEHUE MTPOCTEUIINX TPUTOHOMETPUUECKUX
ypaBHEHUH

RlRrRrRRRPRRRPRRIRIRPRRRIR IR R-

YuporieHne TPUroHOMETPUUECKUX BIPAXKEHUH U HAXOXKJIEHUE UX 3HAUECHU N

[Tpaktiueckas padora «IIpeodpazoBaHre TPUTOHOMETPUIECKUX BBIPAsKCHHID»

DopMyIIBI TPUBEACHUS

CyMMa U pa3HOCTb CHHYCOB

CymMa 1 pa3HOCTh KOCHHYCOB

[Ipeobpa3zoBanne CyMMBI, pa3HOCTH B POM3BEICHNE TPUTOHOMETPHIECKIX
(GhyHKIHA, 1 HA000POT.

A

[Ipaktuueckas padora «CymMMa U pa3HOCTb TPUTOHOMETPHUYECKUX (DYHKLIHI

JlokazaTenbCTBO TOKAECTB C IOMOIIBIO (HOPMYIT TPUTOHOMETPHH

Pemenue npocTeldmux TPUrOHOMETPUUECKUX YPaBHEHUI

VYipoleHue TpUrOHOMETPUIECKUX BBIPAKEHUIN

IIpakTrueckas padora « puroHOMeTprYecKre TOXKIECTBA U YPABHEHUSD)

KonTponsHas padora nmo teme «TpuroHomerpuueckue GopMyb»

KonTponesHas pabdora o teme «TpuroHoMerprueckue GopMyInbi»

I

[EEN

3.2

Tpuronomerpuyeckue ypaBHeHust

N
o

YpaBHeHue COSX=a

OrnpeneneHue arccosa

VYmpolenue BeIpakeHui ¢ arccosa

VYpaBuenue Sinx=a

Omnpenesnenue arcsina

VYnporreHnune BeIpakeHuit ¢ arcsina

YpaBHenue tgx=a

OnpeneneHue arctga

Yrpolienue BelpakeHui ¢ arctga

ITpaktrueckas padora «lIpocreiimue TPUrOHOMETPHUECKUE YPaBHEHUS

KBanpaTHble TPUTOHOMETPUUYECKUE YPABHEHMUS

JpoOHo-parmoHaibHbIE TPUTOHOMETPHYECKHE YPaBHEHHS

O}.'[HOpOI[HLIe TPUTOHOMCTPUYICCKUC YPABHCHUS.

I R G




YpaBHEHUA C BBEJIEHUEM HOBOM MEPEMEHHOU

[IpakTrueckas pabora «PemnieHrne TPUTOHOMETPUUECKUX ypaBHEHUI

Pemienue HpOCTefIHII/IX TPUTOHOMCTPUUCCKUX HCPABCHCTB.

IIpocrelimume CUCTEMBI TPUTOHOMETPUYECKUX YPAaBHEHUH.

IIpaktrueckas pabora « TpUroHoMeTpu4ecKiue HEPaBEHCTBAY

KonTponesHas padora mo teme « TpuUroHoMeTpruuecKue ypaBHEHHD»

KontponpsHas pabota mo reme « TpuroHomerpruaeckne ypaBHEHUSD

NI

[EEN

3.3

Tpuronomerpuyeckne QyHKIUU

N
N

Ob6nacTe onpeeneHuss © MHOYKECTBA 3HAYCHUH TPUTOHOMETPHUECKUX (PYHKITHHA

HyJ'II/I (I)YHKI_II/II/I, MPOMEIKYTKH 3HAKOIIOCTOAHCTBA, MOHOTOHHOCTD.

Haubonbiee n HanMeHbliee 3HaUeHHE (PYHKIUH.

[lepronnyeckne GyHKIIUN 1 HANMEHBIINH TIEPHO.

UYeTHbie U HEUETHBIE PYHKIIUU.

Dyukyuu «OpobHas yacmo yucaay Y = {X} u «yenasi wacmo yuciay Y = [X] .

[Mpakriueckas pabora «CBoicTBa QYHKITHI»

Tpuronomerprudeckre GyHKIMH ynucnoBoro aprymenta Y = COS X. CpoiicTa u
rpad¥Ky TPUTOHOMETPHYECKUX (PYHKIHH.

Rl PR RrRR|-

TpuronoMeTpuueckue GyHKIIMHU YUCIOBOro aprymenta Y = SiN X . CpoiicTsa u
rpa¥Ky TPUTOHOMETPHYECKUX (PYHKIIMH.

Tpuronomerpudeckue GyHKIMH YrcioBoro aprymenta Y =tg X . Cpoiictea u
rpauKi TPUTOHOMETPHYECKUX (PYHKIMH.

Tpuronomerprudeckre QyHKIMH YUCIOBOro aprymenTa Y = Ctg X. CoiicTBa u
rpad)uKu TPUTOHOMETPHUYESCKUX (PYHKIUH.

[Ipaktuueckas padora «['paduku u cBOICTBA TPUTOHOMETPUUECKUX (DYHKLIUI»

I'paduyeckoe pelieHue ypaBHEHH

OO0paTtHbIe TPUTOHOMETpUYecKue GpyHKINN

3Ha4YeHUS U CBOHCTBA OOPATHBIX TPUTOHOMETPUYIECKUX (DYHKINH

I'paduku 0OpaTHBIX TPUTOHOMETPHUECKHUX (HYHKITHHA

[Ipaktuueckas padbora «OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIIHM

Pemenne 3aga4d o Teme « TpuroHomerprudeckue GyHKIINN

KonTponbsHas padora no teme «Tpuronomerpuueckue GpyHKIUI»

KonTponsHas padora mo teme «TpuroHoMerprueckue (yHKIHI

KonTposabHasi padoTa B paMKax NPOMe:KyTOUYHOI aTTecTAlMU

KonTponbnas paGoTa B paMKax IPOMeKyTOYHOM ATTeCTALUH
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3.4

IIpou3BoaHasi U €€ reoMeTPHYECKHH CMBICJI

N
o

[CY N [SEN [ERY RN

[TonsiTue npenena GyHKIUHN B TOUKE.

[

Tonsmue npedena gynxyuu 6 6ecKoHeUHOCHU.
Boinonnenue npoekmnozo 3a0anus

[EY

Acumnmomot epaghuxa gyuxyuu. Cpasnenue 6eCKOHEYHO MAbIX U OECKOHEUHO
00bUUX.

HenpepriBaocTs pyHKumun. Ceoticmea nenpepuvignvlx @yHkyuil. Teopema
Beiiepuumpacca.

[MpousBoaHas creneHHON QYHKIUH

[Ipaktudeckas pabora «IIpon3BogHas )

[Ipaswna quddepennmupoBanus . JuddepenmpyemMocts GyHKIHH.

IIponsBoanast pyHKIIMU B TOUKE.

KacarenpHas k rpaduky QyHKINH.

[Tpou3BoOAHBIC NIEMEHTAPHBIX (DYHKIIHH.

HaxoxaeHue mpon3BoaHON AIEMEHTAPHBIX (DYHKITHIA

[TpakTrueckas padora «[IponsBoaHas GpyHKIHI»

T'eomeTpuyeckuii CMBICI IPOU3BOIHON

®U3NYECKUA CMBICI TPOU3BOAHON

Ipumenenue npouzso0HoIl 6 husuxe
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Bropast mpon3BoHas1, €e reOMETPUIECKUI U QU3NUECKHI CMBICI

[IpakTrdeckas padota «['eoMeTpHIeCKIil CMBICI ITPOM3BOIHOM»

Perenune 3aJa4 1o TCME «HpOI/I3BOZ[Ha}l ueé FeOMeTpI/I‘{eCKI/Iﬁ CMBICID»

KonTtponrsaas padota o teme «IIpon3BoaHas 1 €€ TeOMETPUICCKUN CMBICID)

KonTponsHas pabora no teme «IIponsBonHas v €€ reOMEeTpUIECKUN CMBICIT

S

[EEN

3.5

IIpuMeHeHre NPOM3BOAHOM K MCCJIeI0BAHUIO QYHKIMI

[EEY
[o0]

Bospacranue u yOsiBaHue (QyHKITUH

Teopema Jlarpanxa

HocraTo4ynoe ycnoBue Bo3pacTaHus QyHKINH

Touku 3KcTpeMyMa (MakcuMyMa 1 MUHHMYMa).

HccnenoBanue sneMeHTapHBIX QYHKIMA Ha TOYKH SKCTpEMyMa

[IpakTrueckas pabora «MoHOTOHHOCTH pyHKIHA. ToUKH SKCTpEMyMar

[IpuMeHeHnne MPOU3BOJHOM K MOCTPOCHUIO TpadukoB PpyHKIUI

TIlocmpoenue epaghuxos hynkyuii ¢ NHOMOUBIO NPOU3BOOHDBIX.

Haunbomslee 1 HanMEHbBIIIee 3HAUCHHE q)YHKI_II/II/I

HccnenoBanue ayieMeHTapHBIX (DYHKIIUH Ha HAUOOJIBIIICEe U HAaMEHBIIICE
3HAYEHHUE C MOMOIIBIO TIPOU3BOJIH OM.

N e i

[TpakTdeckas padota «VcciaemoBanre GYHKINH C ITOMOIIBIO TIPOU3BOITHOMN

Beimykiocts rpadrka GyHKIUH, TOUYKU Tepernda

Haxoorcoenue sxcmpemymos ¢pynkyuli HeCKOIbKUX NepeMeHHbIX.

IIpumenenue npouzeoO0HOU Npu pewieHuy 3a0ay Ha ONMUMALbHBIU 8b1O0P

Ipumenenue npouzso0HOl Npu peueHuy SIKOHOMULECKUX 3a0a

IIpaktrueckas padora «Pemrenne 3a1ad ¢ MOMOIIBIO TTPOU3BOTH O

KonTponeHas padora no teme «lIpumeHeHre Npou3BOAHON K HCCIEAOBAaHHIO
GyHKIHI

Rl R R~

KonTtponbHast pabota no teme «lIpuMeHeHre TPOM3BOAHOM K UCCIEIOBAHUIO
GyHKIHI»

[EY

3.6

HuTerpan

[EEN
IS

[TepBooOpa3nas

IIpaBua HaXOXAEHUS IEPBOOOPA3HBIX

Heonpenenennuslit nuuTErpat

[TepBOOOpa3HbIE IIEMEHTAPHBIX PYHKIIHHA

[Tnomans kpuBoIMHEHHOM Tpanenun. @opmysna Heiorona-Jleitoamma

[Ipaktuueckas padora «ILinomans KpUBOTUHEWHON Tpaeny U UHTETPa»

Brrancnenne naterpanoB. OnpeneieHHbI HHTErpat

Buiyucnenue niowadeu niockux gueyp ¢ nomowyvio unmespana

Buviuucnenue o6vemos men 6paAUEeHUSA C NOMOUbIO UHmMezpala

[IpakTudeckas padbota «OmnpeaeeHHBINH HHTETPaDy

HpI/IMGHCHI/Ie HpOI/I3BO,I[HOI71 1 UHTCIrpajia K pCHICHUIO MPAKTUYCCKUX 3a1a4

Memoosi peuwienus yHKYUOHANbHBIX YPABHEHU U HEPABEHCNE

KonTponesHas pabora no teme «MHTErpam»

KonTponsHas pabora mo teme «HTETpam»
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4.1

BekTopsbl B IpocTpaHcTBe

[EEN
o

IlonsaTue BCKTOpA B MIPOCTPAHCTBEC PaBenctBo BCEKTOPOB

Cro)xeHue ¥ BEIYUTaHUE BEKTOpPOB

CYMMa HECKOJIbKUX BEKTOPOB

YMHOXK€EHHE BEKTOpA Ha YUCIIO.

[IpakTdeckas padbora «Bekrop. ApudMeTndeckie TeHCTBUSA Hal BEKTOpaAMID»

KOMHJ’IaHapHI:Ie BCKTOPKGI. HpaBI/IJ'IO napauieicnuineaa

Pasnosxenne BeKTOpa 1o TpeM HEKOMILIAHAPHBIM

ITpaktiueckas padora «KoMiianapHbie BEKTOPBD

KontponrsHas pabota no reme «BekTopsl B IpocTpaHCTBE»

KonTtponsHas padota o Teme «BeKTOpEI B IPOCTPAHCTBEY

A R




4.2 | MeToa KOOPAMHAT B IPOCTPAaHCTBE. [IBHKEHUS 16 2

[IpssiMoyronpHas cucTeMa KOOpJAMHAT B IPOCTPAHCTBE 1

Koopnunats! Bektopa CBs3b MEXIy KOOPAMHATAMH BEKTOPOB U KOOPAMHATAMH 1

TOYEK

[IpocTeiime 3a1aun B KOOpAUHATAX 1

Yron Mexny BEKTOpaMu 1

CkansipHoe npor3BeieHue 1

Brruncnenne yriioB Mexxay MpsIMBIMHU U TUTOCKOCTSIMH 1

YpaBHeHue miaockoctd PopMyiia pacCTOSHUS MEXIY TOUKAMH 1

IIpaxTuueckas pabora «Koopannatel BekTopa. CKasipHOe TPOU3BEICHIE 1

BEKTOPOBY

LlenTpanbHas 1 oceBasi CAMMETPHS. 3epKaibHass CHMMETPHS 1

[MapasnenbHbIi IEPEHOC 1

IIpeobpazoBanue momooms 1

IIpakTrueckas padora «J[BrKeHUsD 1

Pewenue 3a0au u doxazamenvcmeo meopem ¢ NOMOWBIO 6EKMOPOE U MEMOOOM 1

KOOpOuHam

Dnemenmol 2eomempuu macc 1

Kontponbhas pabota o reme «MeToJ KOOpAXHAT B POCTPAHCTBE. JIBMKEHM» 1 1

KonTtponrsaas padora o Teme «MeTox KOOPAWHAT B MPOCTPAHCTBE. J[BIKEHMSD» 1 1
4.3 | InauHap, KOHYC, map 16 2

Tena Bpamenus. Hunmunaap. Ceuenus nuauHapa 1

IInomans noBepxHocTu HuIMHApa PazBepTka nuiInHIpa 1

[paktrueckas padora «{umuamp» 1

Tena Bpamenus. Konyc. Ceuenust KoHyca 1

[Tnomaas noBepxHOCTU KOHYca Pa3zBepTka KoHyca. Y ceUeHHBIN KOHYC 1

[Mpaktrueckas pabora «Konyc» 1

Tena Bpamenus. [lap. Ceuenus mapa 1

[Tnomans cdepsl. LLlapoBoii cerMeHT, mapoBoii CIoH, MapoBOil ceKTop (KOHYC). 1

VYpasuenue chepol. Popmyra paccmosnus om mouku 0o niockocmu. Cnocodwvl 1

3a0anUs NPAMOU YPAGHEHUAMUL.

KacarensHbie IpsAMbIe U TUIOCKOCTU. B3anMHoe pacrionoxkenue chepsl u 1

npsiMoii, chepsl U mmockocTu [IpakTrueckas padora «lllap u chepa»

Briucannsie u onucannsie cepol. Kacarowuecs cgepvl. Kombunayuu men 1

spawenus. Bvinoanenue npoexmnozo 3adanus

[Tono6ue B mpocTpanctee. OTHONIEHUE 00HEMOB U TUTOMIAACH TOBEPXHOCTEH 1

MTONOOHBIX QUTYP.

Kom0OuHanmm MHOTOrpaHHUKOB U TEJl BPaIllCHHSL. 1

Dnemenmol chepuyeckoii ceomempuu. Konuveckue cevenus. Ilpakrndeckas 1

pabora «KoMOMHAIMS TeN BpallleHUs], TEN BPAICHUS] © MHOTOTPAHHHUKOB)

KonTpomnpHas padota mo Teme «umuHap, KoHyc, mmap» 1 1

KontponbsHas pabota mo teme «unmHap, KoHyc, map» 1 1
4.4 | O0beMBbI TeJ 16 2

Ilonarue oobeMa Axcuomsl 00vema. Boisod popmyn 06vemos npamoy2onbro2o 1

napainenenuneod,

O06Bembl MHOTOrpaHHUKOB. [IpakTiueckas padora «O0beM MPIMOYTOIBHOIO 1

napajiesenuneia

Bu1600 hopmyn o6vemos npuzmer. O0beM IUITHHIpPA 1

[IpakTdeckas padora «O0BEM IPSIMOI TPU3MBI M IIHITHHAPA 1

Tpunoscenus unmezspana K bIYUCIEHUIO 00HEMO8 U NOBEPXHOCTEU me 1

8paujerus.

O6beM HakmoHHOHM pu3Mbl O0bEM KOHyca 1

O0bem nupamuzsl Bo1600 ghopmyn 06vemos nupamuowt. Dopmynvt 0ns 1

HAaxo0oic0enust 00vema mempasopa

Teopemvt 06 omHoutenusx 06vemos. 1




[Mpaktrueckas pabora «O0beM MHUpaMHIBI 1 KOHYCa»

O0Bem mapa

O0BeMbl 11apoBOro CCrMeHTa, HIapoOBOro CJI0S U HIapOBOr'0 CCKTOPaA

IIpakTrueckas pabora «O06beM mIapa U €ro yacTein

[Mnomane chepsl. [liowads cghepuueckozo nosca

Ipumenenue 06vem08 npu peuteHuu 3a0ay.

KonTponpHas padoTa mo Teme «OO0bheMBI TEI

KonTponbsnas padora o teme «O0bEeMBI TEI»

4.5

I[OHOJIHI/ITCJI]:HBIG iaBbl IVIAHUMCETPUH

Pemenne 3a71a4 C UCIIOJIb30BAHUEM CBOMCTB (1)I/II‘yp Ha IJIOCKOCTH. Perienue
3aJa4 Ha JOKa3aTCJIbCTBO U MMOCTPOCHUC KOHTPIPHUMEPOB

I e i

IIpumeHeHne NpoCcTENINX JIOTHYECKUX TpaBuil. Penienue 3a1a4 ¢
HCIIOJIb30BAHUEM TEOPEM O TPEYI'OJIbHUKAX, COOTHOIIEHUN B MPAMOYIOJIbHBIX
TPEYTONbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXYT OJbHUKAMHU

[EY

Pemenne 3a1a4 ¢ ncnonb3oBaHUEM (PAKTOB, CBSI3aHHBIX C OKPYKHOCTSIMHU.
Pemrenne 3a1a4 Ha M3MEpeHHsI HA TUIOCKOCTH, BRIYHCIICHUS JTMH U IUTOMIa e

Pewenue 3a0au ¢ nomowpio sexmopos u koopounam. Jleudicenus 6
npOCMpaHcmee: NapaiielbHblLl NEPEHOC, CUMMEMPUSL OMHOCUMETILHO HIOCKOCU,
YEeHMPANbHASL CUMMEMPUSL, NOBOPOHL OMHOCUMENLHO NPAMOII.

IIpeobpazosanue nodobus, 2omomemusl

Pewenue 3a0au na niockocmu ¢ UCnoab308aHUEM CIMEPEOMEMPULECKUX
Memoooa.

HpaKTI/I‘ICCKaH pa60Ta <<I[0HOJ'IHI/ITCJ'II>HBI€ TJIaBbI IIJIAHUMETPUUN»

[

Hrorosoe noBropenue kypca marematuka 11 kiacc

[EEN
(o]

Tpuronomerpudaeckue GopMyImbt

TpuroHoMeTpuuecKkue ypaBHEHHUS

TpuroHoMmeTpryueckrne HepaBEeHCTBA

Tpuronomerpudeckue GpyHKIHH.

[Mpaktrueckas pabora « TpuroHoMeTpus»

[IponsBomHast dIeMEHTAPHBIX (DYHKITHI

['eomeTpudeckuid cMbICIT TPOU3BOIHON

[IprmMeneHme MPON3BOAHON K MCCIETOBAHUIO (OyHKIIHIA

Wuterpan

IIpaxTrueckas pabora «IIpousBoaHas u HHTErpaI»

BekTopsl B mpocTpaHCTBE

MCTO,Z[ KOOpAWHAT B IIPOCTPAHCTBC. I[BI/I)KGHI/I)I

Hunuuap, KoHYC, MWap

O0BeMBEI Tel

I[OHOJ'IHI/ITCHLHI)IG TJIaBbI INTAHUMETPUHU

[Ipaktudeckas pabora «CTepeoMeTpus»
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Kputepuu oneHuBaHusl 10CTHXKEHNSI TUIAHUPYEMbIX Pe3yJbTATOB

Yuumenv, onupasce na OauHvie pexomeHOayuu, oyenuaem 3HAHUSA BOCHUMAHHUKOE C VUEMOM UX
UHOUBUOYATIbHBIX OCODEHHOCmell

1. Conepxanre ¥ 00BEM MaTepuana, MOMISKAIIETO0 MPOBEPKE, OMPEEseTCs] MPOrpaMMoi 1o
MaTeMaTuke, TPeOOBAHHUAMU K YPOBHIO IOATOTOBKM BOCIHUTAaHHUKOB. Ilpu mnpoBepke YCBOEHHS 3TOro
MaTepuaia CleyeT BBISBIATH MOJTHOTY, MPOYHOCTh YCBOCHUS BOCIIUTAHHUKAMU TEOPUHU U YMEHHS IPUMEHSITh
e€ Ha MPAKTHKE B 3HAKOMBIX M B HE3HAKOMBIX YCIIOBHUSX.

2. OcHoBHBIME (hOpMaMM TPOBEPKU 3HAHUM M YMEHUI BOCIIUTAHHUKOB I10 MaT€MaTHUKE SIBISIFOTCS
MUChMEHHAs] KOHTPOJbHAs paboTa U yCcTHBIN ompoc. [Ipu oreHKe MUChMEHHBIX M YCTHBIX OTBETOB YUYHUTENb B
MEPBYIO O4Yepe]b YYUTHIBACT IIOKA3aHHBIC BOCIHTAHHUKAMH 3HAHUS W yMEHUs (MX TIOJTHOTY, TIyOHHY,
MPOYHOCTh, WCIONB30BAHNE B Pa3IMUYHBIX cuUTyanusax). OmeHKa 3aBUCHT TaKke OT HAMYMS U Xapakrepa
MOTPEITHOCTEH, TONYIIEHHBIX BOCIIUTAHHUKAMHU.

3. Cpenu morpemHocTel BEIACISIOTCS OMUOKH U HETOUETHI:

[TorpemrHOCTh cYMTaETCS OMIMOKOW, €CTM OHA CBUIETENBCTBYET O TOM, YTO BOCIIUTAHHHK HE OBIIAJIET
OCHOBHBIMH 3HAHUSIMH, YMEHUSIMH, YKa3aHHBIMU MTPOrPAMMAaMHU.

K Hemou€ram OTHOCATCS TOTPENTHOCTH, CBHJAETEIBCTBYIONIUE O HEIOCTATOYHO TIIOJTHOM HIIH
HEJOCTAaTOYHO TIPOYHOM YCBOCHWW OCHOBHBIX 3HAHWW W yMEHUW WIM 00 OTCYTCTBHHM  3HAHWMA, HE
CUMTAIOIIMMUCS B COOTBETCTBUHU C MPOrpaMMOil OCHOBHBIMU. Hemou€ramu Taxke SBISAIOTCS MOTPEIIHOCTH,
KOTOpBbIE HE MPUBEIM K HMCKAKECHUIO CMBICIA TOJYYEHHOrO0 BOCHUTAHHUKOM 3aJlaHUSl WM CIOco0a ero
BBITTOJTHEHMST; HEAKKypaTHast 3aIlMCh; HEOPEKHOE BHITIOJTHEHUE YEPTEXa.

['panuna mMexay omuOKaMu M HEJouETaMH SIBISIETCS B HEKOTOpOM cremeHW ycioBHOM. [Ipu omHux
00CTOSTENHCTBAX OMYIIEHHAS BOCHUTAHHHUKOM TOTPEITHOCTh MOXKET pacCMaTpUBAThCA YUUTENEM KaK OMInOKa,
B IPyroe BpeMsi U MPH JPYTrux 00CTOATENbCTBAX — KaK HEJOUET.

4. 3amaHust A8 YCTHOIO W IMHUCBMEHHOTO OINPOCa BOCHUTAHHUKOB COCTOUT M3 TEOPETHYECKHX
BOIIPOCOB U 33J1ay.

OTBeT Ha TEOPETUYECKHI BOIPOC CUUTAETCS OE3yNmpeyHBIM, €CIH MO0 CBOEMY COJIEPKAHUIO TOJHOCTHIO
COOTBETCTBYET BOIIPOCY, COAEPKUT BCE HEOOXOAMMBbIE TeopeThueckue (HakTbl U OOOCHOBAHHBIE BBIBOJBI, a
YCTHOE W3JIOKEHWEe M THUChbMEHHas 3alluCh OTBETa MaTEeMaTUYeCKd TPaMOTHBI U  OTJIMYAIOTCS
MIOCJIEIOBATEIILHOCTHIO U aKKYPaTHOCTBIO.

Pemenne 3amaum cumTaercs O€3YNpEYHBIM, €CIM CaMO PEIICHHE COMPOBOXKIACTCS HEOOXOIMMBIMHU
OOBSICHEHUSIMH, BEPHO BBIMIONHEHBl HYXXHBIC BBIUMCICHUS M MPeoOpa3OBaHUsl, IMOJNY4YEeH BEPHBIM OTBET,
MIOCJIEIOBATENIBHO U aKKYPATHO 3aIMCaHO PELICHHE.

5. OreHka OTBETa yJallerocs Ipyu yCTHOM M IMMHCBMEHHOM OMPOCE MPOBOTUTCS MO MATHOAITEHON
CHUCTEME, T.C. 32 OTBET BBICTABIIAETCA OJHA M3 OLEHOK S5(0TIMYHO), 4(xopomio), 3 (yaOBIETBOPUTEIHHO), 2
(HEYZIOBJIETBOPUTEIBHO).

Hampumep, k ommbdkam oTHOCATCS

¢ Hesnanue TeopeM 1 HEYMEHHE UX MPUMEHSTh, He3HAHUE POPMYIT, TPaBUII, OCHOBHBIX CBOWCTB;

¢ HesHanue npuéMoB perieHus 3a/1a4, pacCMaTPUBAEMBIX B YI€OHBIX TOCOOUSIX;

¢ BrruucnurenbHbIe OMIMOKH, €CITH OHU HE SBJISIOTCS OMHCKaMU;

e Jlornyeckue omuOKY B pacCy X ICHUSIX;

e OTOpacbiBaHHE OJHOIO U3 KOpHEH ypaBHeHUs Oe3 OOBSCHEHUS WM COXpaHEHHE B OTBETE
MIOCTOPOHHETO KOPHS U T.II.

K Henmouéram oTHOCATCS:

o Onuckuy;

¢ OmmOKM B 3amUCAX MATEMATUYCCKUX TEPMHHOB, CHMBOJIOB IPH OQPOPMIICHHH MAaTEMATHYCCKUX
BBIKJIA/I0K;

e HeocTaTOUHOCTh WJIM OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKUX OOOCHOBAHUN MaTeMaTHYEeCKHUX
npeoOpa3oOBaHMUIA;

¢ HapymeHus rpadu4eckoro pexxuma;

¢ OTCYTCTBHE OTBETA K 33/IaHUIO MJIM OIIMOKH B 3aIMCH OTBETA;

OneHKa YCTHBIX OTBETOB BOCIIUTAHHUKOB
Omeem oyenugaemcs Ommemxou «3», eciu 6OCHUMAHHUK
o [TorrHO pacKpBLT cozleprkaHe MaTepraia B 00bEMe, MPeyCMOTPEHHOM ITPOrpaMMOi i Y4eOHUKOM;



e lI3nokunn marepuan TpaMOTHBIM SI3BIKOM, TOYHO HCIIONB3Ysl MaTeMAaTHYECKYH) TEPMHUHOJIOTHIO U
CUMBOIIUKY, B OMPeIeIEHHOMN JIOTMYECKOM MOCIIeI0BAaTENbHOCTH;

o [[paBUIBLHO BHITIOIHIII PUCYHKH, YEPTEIKH, TPAPUKH, COTYTCTBYIOIINE OTBETY;

e[loka3zan yMeHHE WIUTFOCTPUPOBATh TEOPUI0O KOHKPETHBIMH NPUMEPAMH, MPUMEHATH €€ B HOBOM
CUTYaIlUU TIPU BHITIOJTHEHUH MPAKTUYECKUX 3aJaHHii;

e [IpogeMOHCTpUPOBaAJI YCBOCHUE paHEe M3YYCHHBIX COMYTCTBYIOIIMX BOMPOCOB, CPOPMHUPOBAHHOCTH U
YCTONYHMBOCTh UCTIOJIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;

e OTBeya caMOCTOSTENbHO, 0€3 HaBOASIIUX BOIIPOCOB YUUTES;

Bo3MOXHBI OJlHA-7IBE€ HETOYHOCTH NPH OCBEUIEHWH BTOPOCTEIIEHHBIX BOIMPOCOB WJIM B BBIKJIAJKAX,
KOTOpBI€ BOCIIUTAHHUK JIETKO UCTIPABUII TIOCIIE 3aMEYaHUS YUUTEIS.

Omeem oyenugaemcsi Ommemxou «4», eciu y0osiemeopsiem 8 0CHOBHOM MpedOSAHUAM HA OYEHKY «I»,
HO Npu 3Mom umeem 0OUH U3 HedOCMamrKo8:

® B M3JI0KCHUHU JIOMYIIEHBI HEOOMBIIIHE MTPOOEITBI HE MCKA3UBIIIHE MATEMATHUYECKOTO COJIEPIKAHUS OTBETA;

® JIOITYIIICHBI OJIMH-JBAa HEIO0YETa MPU OCBEUICHUH OCHOBHOI'O OTBETA, MCIPABJICHHBIC IOCIIE 3aMCUaHUs
YUUTETIS;

® JIOMYIICHBI OIMMOKa WK OoJiee MBYX HEAOYETOB MPH OCBEIICHHHM BTOPOCTEIICHHBIX BOIPOCOB HIIH B
BBIKJIQJIKAX, JIETKO UCITPABJICHHBIC ITOCIIC 3aMEYaHUs YIUTEIIS.

Ommemxka «3» cmagumcs @ C1e0VIOuWUX Cyuasx:

® HCTIOJTHO PACKPBITO COJACpKaHHWE Marepuaia (CoaepKaHWe W3I0KEHO (parMeHTapHO, HE BcCerjaa
MOCJICIOBATEBHO), HO MOKa3aHO O0Ilee MOHMMaHHUEe BOIPOCa U MPOAEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIC
JUTSL TATTbHEHIIIET0 YCBOCHHSI POTPAMMHOI0 MaTepuana,

® IMEITUCh 3aTPYAHCHUS WJIH JONYIICHHl ONIMOKH B ONPEICIICHUW TIOHSITHHA, WCIOIb30BAHHUH
MaTeMaTUYeCKOH TEPMUHOJOTHH, YepTekaX, BBIKIAJKaX, HCIPABICHHBIC IOCIE HECKOIBKUX HABOMISIINX
BOMPOCOB YUUTEIS;

® BOCIIUTAHHUK HE CHOPAaBWICS C TPUMEHEHHEM TEOpPMHU B HOBOM CHUTYyalldd TPU BBHIMOJIHECHUHU
MPAKTHYECKOT 0 3aJaHHsl, HO BBIMTOTHUI 33/1aHUs 0043aTEIBHOTO YPOBHS CIIOKHOCTH T10 TAHHOW TeMe;

® [IPH JTIOCTATOYHOM 3HAHWUU TEOPETHMYECKOr0 MaTepHasia BBISABIICHA HEJOCTAaTOYHAs C(HOPMUPOBAHHOCTH
OCHOBHBIX YMEHHI ¥ HABBIKOB.

Ommemxka «2» cmagumcs 8 C1e0VIoOuUx CIyuasx:

® HE PaCKpPBITO OCHOBHOE COJIEpP’)KaHNE YIEeOHOr0 MaTeprana;

¢ 00HapY)KEHO HE3HAHHE WM HEMOHUMaHHEe BOCIHUTAHHUKOM OOJbllel WM Haubolee BaKHOW YacTH
yueOHOro MaTepuaa;

® JIONYIIECHBI OITMOKU B OMPEACIICHUH MOHATUH, MPH MCIOIH30BaHUH MAaTEMaTUUECKOW TEPMHHOJIOTHH, B
PHUCYHKaX, YepTexax Wi rpapukax, B BHIKIAIKAX, KOTOPbIE HE UCIIPABICHBI MOCTE 3aMEUYaHUs YUUTEIS.

OneHKa NMCbMEHHBIX U MPAKTUYECKUX PA0OT BOCIMTAHHUKOB

Ommemra «5» cmasumcs, eciu.

¢ paboTa BBIMTOJIHEHA TTOJTHOCTHIO;

® B JIOTHYECKUX PACCYKJICHHUSIX U 00OCHOBAHUHU PEIICHHS HET MPOOETIOB U OMINOOK;

® B pPEIICHWH HET MAaTeMaTUYECKUX OIIMOOK, BO3MOXKHA OJJHA HETOUHOCTb, OMUCKA, KOTOPAsl HE SIBJISETCS
CJIEJICTBUEM HETIOHUMaHUS y4eOHOTr0 MaTepuaia.

Ommemra «4» cmasumcs, eciu.

¢ paboTa BBIMTOJIHEHA TTOJTHOCTHIO, HO HET 000CHOBAHUSI IIIATOB PEIICHHUS;

e IONyIIEHAa OJHA OIMMOKa WJIM €CTh OJWH-IBa HEIOYETa B BBIKIANKAX, PUCYHKAX, YepTEkKax WIH
rpadukax (eciam 3TH BUJbI pabOT He SIBJISIIMCH 00BEKTOM IPOBEPKH).

Ommemxa «3» cmasumcs, eciu.

e onyIieHo Oosiee OHON OMMOKK MU Oojiee ABYX-TPEX HEMOUYETOB B JOMOIHUTEIBHBIX BBIKIAIKAX, HO
BOCIIMTAHHUK 00J1a7aeT 00s3aTebHBIMA YMEHHUSIMH TI0 TIPOBEPSIEMOM TEME.

Ommemxa «2» cmasumcsi, eciu.

® JIONYIICHbI CYIIECTBEHHBIC OIIMOKHM, TOKa3aBIIMe, YTO BOCHUTAHHUK HE o0JiagaeT o00s3aTelbHBIMU
YMEHHSIMH T10 IaHHOW TeMe B TIOJTHOM Mepe.

IIpuiaoxenne 1

Yuumenv mooicem nosvicumv OyeHKy 3a OpPUCUHAILHOCMb OMEEMAd HA BONPOC UINU pPeuleHus 3a0adu,

Komopbvie C8UOemeIbCmayom 0O GblCOKOM MAameMamuyeckom passumul yuyawe2ocs, 3d peuieHue oOojee



CIIOJICHOUL 3a0a4u Ui omeem Ha Oojee CLONCHBIN 8ONPOC, NPEOIONHCEHHBIU BOCNUMAHHUKY NOCILE 8bINOIHEHUs
UM KAKux-1ubo opyeux 3a0anull.

Onenka TBOpYEeCKHX padoT 00y4arOIIuXCs
TBopueckue paboThl OLIECHUBAIOTCS C YYETOM:
CTPYKTYPUPOBAHHOCTH MH(OpMAIIHH;

JIOTUKH U3JI0KCHUA,

COOTBETCTBUE 3aJaHUI0, IOCTABJICHHOMY YUYHUTEIIEM;
MOJHOTE, TOYHOCTH, aKTYaIIbHOCTH MH(OPMAIIUH;
OPUTMHAJIBLHOCTH; BHELIHETO BUJA.

TpeGoBaHusl K OLIEeHKE IPOECKTOB

n/n Kpurtepun Ouenka baubl
1. IMosHoTa ocBemenusi Tembl | Vcnonb3oBaH yueOHBINA MaTepual Kypca; 1
Hcnonp30BaHbl ClieMAIM3UPOBAHHBIE U3/IAHMUS; 1
Hcnonp3oBanbl MHTEpHET-pECYPCHI. 1
2. O0bem npopadoTKu OO6bvem wuHpOpPMALUMU  JTOCTATOYHBIM Ui  TOJHOTO 1
H3YYEeHHOr0 MaTepHuaJjia PACKPBITHS TEMBI;
3. I'pamMoTHOCTH TEKCTA ['paMOTHOCTH TEKCTA; 1
4. BHyTpeHHsisI T0ruKa B mpoekTe m10xo npocMaTpuBaeTcs CTPYKTYPaA; 0
NMOCTPOEHHUS MPOEKTA, B paboTe OTCYTCTBYET OIMH MJIK HECKOJIBKO Pa3/IeIioB; 1
11€J1ec000pa3HOCTD Pabora cTpykTypupoBaHa 1 Xxopouo ohopmIIcHa. 2
npeajiaraemMoii CTpyKTypsbl
NMpOeKTa
5. Ipunoxenus: [TpunoxeHui HET; 0
WLJIIOCTPATUBHBIN U [IpunioxkeHuss HEAOCTaTOYHBI WM HE COOTBETCTBYIOT 1
¢oHoOBBIIT MaTepuaJl COIEPKAHUIO;
[IpunoxkeHuss [OMONHSIOT OCHOBHOM TEKCT MPOEKTa, 2
ClIeNIaHbl Ka4YeCTBEHHO.
6. TBopuecknii moaxon, 1-2
HHTEpPecHbIe HAXOAKHU
7. | IlpakTHyeckasi 3HAa4YMMOCTb 1-2
NpoeKTa
8. BricTynuieHue Ha 3ammTe, 1-2
OTBETHI HA BONPOCHI
Hroro: 15
MaxkcumabHblii 0aw1 - 15.
«5»: 15 - 13 6amnoB; «4»: 12 - 10 6amioB; «3»: 9 - 8 6amioB; «2»: MeHee 8 0aJlIOB.
TpeboBaHusi K OLIEHKE TOKJIAT0B
n/n Kpurepuun Ouenka bajbl
1. KadecTBO D0KJIa1a ConeprkaHue COOTBETCTBYET TEME; 1
YeTKo, TOTMYHO BBICTPOEH; 1
[IpencraBieHHble OCHOBHBIE (DAKTBI, B TOJHOW Mepe 2-1
PacKpBIBAIOT COJIEPIKaHUE;
BrIBoBI XapaKkTepu3yloT padboTy; 2-1
(BbIBOZIBI UMEIOTCS, HO HE JIOKA3aHBbI).
2. Hcnonb3oBanue [IpencraBneHHbII MaTepuan COOTBETCTBYET 1
A€MOHCTPALMOHHOI0 COJIEPKAHUIO;
MaTepuaJa Xopoto ohopMIIeH; 1-2
B nosnHO# Mepe ncnosbp3yeTcsl T0KJIa JUUKOM. 1
3. | KyabTypa peun, opatopckoe | CB0OOHOE BIIAJICHIEC MATCPHAIIOM; 1
MAacTepCTBO TeKCT 3a4uThIBACTCS; 0
Peub rpamoTHast; 1
Hcnonb3yroTes HCTOPUYECKUE TTOHITHUS, TEPMUHBL; 1
OO0parieHue K ayIMTOpUH; 1




BelaepkaH periiaMeHr. 1
4. Hcnonab3oBanHble Vcnionp30BaH y4eOHBII MaTepHal; 1
HCTOYHUKY ¥ JuTeparypa | Mcrmonb30BaHbl CieMAIM3UPOBAHHBIC H3/IaHUS; 1
Hcnonp3oBanbl MHTEpHET-pECYPCHI. 1
Hroro: 19
MakcuMaabHbIH 6211 - 19.
«5»: 19 — 16 6amnoB; «@»: 15 - 12 6amios; «3»: 11 — 8 06amioB; «2»: MeHee § 0aIIoB.
TpeGoBaHNsl K OlleHKE MYJIbTHMEINIHOM MPe3eHTAluN
n/n Kpurepuii Ouenka banbl
1. TUuTyJbHBIN CJIAN Tema paboThl, aBTOD; 1
2. Ju3aitH u opopmiieHHE @®oH u nBeT MmWpHUPTa KOHTPACTUPYIOT, KIIOUEBbIC 1-2-3
caaiiia MBICIT BBIJICJICHBI;
He Oonee Tpé€x anmMaimoHHBIX 3¢ GhEKTOB Ha CaiijIe; 1-2-3
He OGonee nByx m300pakeHHMI Ha craije, 1-2-3
Hcnonp3yeTcs equHbIi MadJIOH TPE3SHTAllNH; 1-2-3
OTtcyTcTBHE TPaMMATUYECKUX OMHOOK; 1-2-3
3. Conep:xanue npe3eHTanmuu | TeKCT XOpOIIO HaMKcaH, cOPMUPOBAHHBIC UJIEHU SICHO 1-2-3
W3JI0’KEHBI U CTPYKTYPHUPOBAHBI;
Nwmerorcst BbIBOJIbI, 00OCHOBAHHBIE C HAYYHOW TOUKH 1-2-3
3peHusi 1 OCHOBAHHbIE Ha KOHKPETHBIX JIaHHBIX;
Hannuue rpagukos, Tabnui, MHOH rpaduieckoi 1-2-3
nHbopMaIuy;
Hannuune 6ubamorpaduu, CChIIKM HAa HICTOYHUKH, 1-2-3
Bomnpock! yueOHO# TeMbI COOTBETCTBYIOT BOIPOCAM 1-2-3
WCCIIC/IOBaHHS, PACCMOTPEHHBIX B ITPE3CHTAIINH,
CopeprkaHue pa3JIeioB BbIIEPKAHO B TOTMYECKON 1-2-3
MIOCJIE/IOBATENBHOCTH.
4. Manepa BbICTYILICHHS Bremnuit Buz; 1
KynbTypa peuu; 1-2-3
Bripa3uTenbHOCTh peyu; 1
3puUTeNbHBINA KOHTAKT. 1

Makcumaabubiii 0asr - 40.

«5»: 37 - 40 6amnoB; «4x»: 29 - 36 6amioB; «3»: 19 - 28 0amoB; «2»: MeHee 19 6amos.
OuneHka TecTOBbIX PA00T BOCIUTAHHUKOB

Ommemxka «5» cmasumcs, eciu.
® KOJIMYECTBO MONTY4YeHHbIX 0amioB cocTaBisieT 85 — 100 % oT MakcuMalibHOM CyMMBI OaJljIoB;

Ommemxka «4» cmagumcs, ecau.

® KOJIMYECTBO MOITYYEHHBIX 0aioB cocTaBisieT 65 — 84 % oT MakCUMalbHOI CyMMbI OallioB;
Ommemxa «3» cmasumcsi, ecnu:

® KOJIMYECTBO MOJy4YeHHBIX 0ayioB cocTaBisieT 50 — 64 % oT MakCUMaIbHOM CyMMBI OaJlIoB;
Ommemxka «2» cmagumcsl, ecau.

® KOJIMYECTBO MONTy4yeHHbIX 0ainoB coctaBisieT 0 — 49 % oT MakcuMallbHONW CyMMBI OaJlIoB.




IIpunosxkenne 2 37.  Mcropus oTpuiaTeNbHbBIX YHCET

Hcmopusa mamemamuku 38.  Uctopus npoucxoxaeHus uudp

2. Benukue renuu npouuioro 39.  Ucropus pa3BUTHS T€OMETPHH

3. Benukue xKeHIIMHbI-MaTeMaTUKN 40.  Hcropus pa3BuTHs 3a1a4

4. Benukue mareMaTUKHU POLLIOrO 41.  Hcropus pa3BUTHs U 3HAUEHUE MATEMaTUKU

5. Benukue ydeHple-MaTeMaTHKA 42.  Hcropus pa3BUTHS MAaTEMaTHKU

6. Bxnan CoBeTckux MareMaTUKoOB, pU3UKOB U MexaHUKOB B [loOeny Han ~ 43.  Mcropus pa3BUTHs HauepTaTEIbHOM FreOMETpUH
['epmanueii B Benukoit OteyecTBeHHON BOWHE 44.  Hcropus pa3BUTHS MOJOKHUTEIBHBIX U OTPUIIATEIbHBIX YHCEI
7. Bnusinue ucropuueckux coObITHI Ha pa3BUTHE MAaTEMATUKU 45.  Hcropus pa3BUTHs MOHATHS QYHKIUU

8. Bo3sHukHOBeHUE cyera 46.  HMcropus pa3BUTH CUETa U ITAllbl pa3BUTUS MaTEMaTUKH
9. Bo3HukHOBeHUE yncen 47.  HWcropus pa3BUTHS TPUTOHOMETPUU

10.  BosuukHOBeHHE U U apuPMETHIECKIX 3HAKOB 48.  Hcropus pa3BUTHS YHCENT

11. Bocnuranue npuMepom: 1t000Bb B )KM3HU BEJTMKHUX MaTEMaTHKOB 49.  Vcropwus pemieHus OJHOH 3a1a4n

12. Brimaromnuecs xeHIIUHBI-MaTEMaTUKU 50. Hcropust co3nanus BecoB

13.  Tamepes BeIMKHX MaTeMaTHKOB 51.  Ucropus co3nanus norapudpma

14. I'eomerpus B [IpeBnem Erunre 52.  Hcropus TpUrOHOMETPUHU U YUEHBIE, €€ CO3/IaBIINe

15.  T'eomeTpus OT MPOLUIOTO K HACTOALIEMY 53.  Ucropus uudp. Marus yucna

16. JleHb poxaeHUs HyJIA o4, Hctopus uncen n BIYKCICHHUI

17.  Jens poxaeHus yucia "mu' 55.  HUcropwus uncen u nuudp

18. Kenmmaa - MaTeMaTuK 56. Ucropus uncna "[1"

19. JKeHIuHbI - MaTEMAaTUKU o7, K ncrokam maremaTuku

20. W3BecTHBIE )KEHIIMHBI-MAaTEMAaTUKN 58. Kaxk Bo3HuKIIa MaTeMaTuKa?

21.  3aHumaresnbHble (DAKTHI U3 KU3HU BETUKUX MaTeMaTUKOB "A 3Haere nu BbD9.  Kak Bo3HUKIN nudpsl

gT0..." 60.  Kak usmepsuia JI01 B IPESBHOCTH

22.  HUutepecHble (hakThl U3 )KU3HHU BEITMKHX MaTEMATHKOB 61. Kak qroau B cTapuHy cUuTAam?

23. Hcropuueckue 3anaun 62.  Kak groau B crapuHy HUGPHI THCATH.

24.  Hcropuyeckue CBEIECHUS O MaTeMaTHKe

25. Hcropust necatuunbIx apodei Yuenvie-mamemamuru

26.  Hcropus npeBHel apupMETHKU 2. UccnenoBarenbckue paboThl: Apxumen

27.  Hcropus apobeii 3. Apxume] — BEeIHYANRIINN APEBHETPEUECKUI MAaTEeMATHK, PU3UK U HHKECHEP
28.  Ucropus norapudmon 4. Benukuii Apxumen

29. Hcropust maremaruku JIpeBHero Bocroka 5. ApbGenoc Apxumena

30.  Hcropus marematuku Muaun 6. HccnenoBarensckue padotsl: [Tudarop

31. Uctopusa marematuku 1o XIX Beka 1. buorpadus [Tudaropa

32.  Hcropus MaTeMaTHKHU Ha ypoKax anreOpbl U TeOMEeTpUH B 8-M Kiacce 8. B3srisn na [Tugaropa ¢ HeoOBIYHOI CTOPOHBI.

33.  Hcropus mareMaTHUECKUX 3HAKOB 9. HccnenoBarensckue padotsl: Anomutonuii [leprekuit

34. Hcropus HaTypaJlbHOr0 yucia 10. Amnomonuit Ileprckuit u ero 3aMedarenbHas OKpyKHOCTb
35. Hcropust 0603HaUEHUS YUCEI 11.  JlpeBHerpeueckuii MaTeMaTuk Anosionuit [leprekuit

36.  Hcropus oredecTBEHHON MaTeMaTHKH 12. Kouunueckue ceuenust Anomnonus [leprckoro



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

UccnenoBarensckue padotsi: EBkina

Beanuaiimuii MaTeMaTuk EBKiIn

EBxmnnoBa reomerpus. Ucropus. Cucremaruka
UccnenoBarensckue padotsl: Kimasauit [lTonemeit
HpeBHerpeueckuit Marematuk Knapauii [1tonemeit
Knapnuii [Ttonemeit u ero reopema

HccnenoBarensckue padotel: Pene Jlekapt

JlekapT u ero cucrtema KOOpJIuHaT

Pene Jlekapt. CunTe3 anreOpsl U TeOMETPUN
@®panny3ckuit MareMatuk Pene Jlexkapt
UccnenoBarensckue padoTer: Jnodant AnekcaHapuicKuit
Juodant u 1uodaHToBHI ypaBHEHUS

HpeBHerpeueckuii MaTeMatuk J{nodaHT U ero OTKPHITHS
Benukuit matematuk 11l Bexa Inodant Anexcanapuiickuii
HccnenoBarensckue padotsl: anec Munerckuii
HpeBHerpeueckuii Mmarematuk @anec MusieTckuii
Jlerennn! o @asece

PononavanbHuk aHTHYHOM Hayku Panec MUIETCKUN U €ro TEOpeMbl
danec — IPEBHETPEUECKUN MBICIUTEIb
UccnenoBarensckue padotsr: bies [Tackanb

Kusnb u noctmxenus b. [Tackans

@panny3ckuit MareMatuk bies [Tackanb
UccnenoBarensckue padotsl: Jleonapno na Bunumn

I'ennii na Bunun

Jleonapno na BuHun — Xyg0KHUK U MaTeMaTHK
UccnenoBarensckue padorsi: I'.B. Jleitonmy

Bemukunii matemartuk ['.B. JIeiitOHUI

Crop Jleiibnuna n HeroTona

UccnenoBarensckue padotei: Ananus [upakanm

Amnanus Hlupakanu u ero 3agauu

ApmsHckuil marematuk Ananus [upakanu
Uccnenoparensckue padotsl: Dumep Maypun Kopruenuc
Bapuanuu na temy Duiepa

M.K. Dmiep: 6onbliie MaTeMaTUKH, YeM KaKeTCsl Ha TIEPBBIN B3I
Marematuka Dmiepa

Matemartuyeckasi coctaBisiomias B paborax Mopuca Duiepa
Mopuc Duiep — MaTeMaTuka Uil UCKYCCTBO?

50.  Mopuyc Koprennyc Dmep. MHCTpyMEHTB 0OMaHa

51.  HccnenoBatenbckue pabotsl: Jleonapa Diinep

52.  Benuxwuii maTematuk Jleonapn Ditnep

53.  T'enmii XVIII Bexa — Jleonapy Diinep

54.  JlearenwHOCTh JIeoHapmo Diinepa

55.  Kusub u TBopuecTBO Jleonapao Ditnepa

56.  3HauyeHwue MccieN0BaHUN Diliepa B MaTeMaTHKE [T Pa3BUTHS HAYKH
57.  Hcropus MOCTOB B 3a7aue Ditiepa

58.  Jleonapn Diiep M €ro JIOCTHKEHUS B MaTeMaTHKe

59.  Diinep Jleonapn — uneanpHbid MaTemMaTuk X VIII Beka

60.  HccrnenoBarenbckue pabotsl: Codbs KoBaneBckas

61. Benukas xenmuna — Codns KoBaneBckas

62.  Ilpunnecca matrematuku Codbs BacunbeBna KoBaneBckast

63. "ITpunniecca Hayku" — Codbst BacunbeBna KoBaneBckas

64.  Codns KoBaneBckast He TOIBKO yUEHbII-MaTeMaTUK

65. Codns BacunseBna KoBaneBckasi: mepBasi >keHIIMHA-MaTEMaTHK
606. Codbs BacunseBna KoBasieBckasi: HOBasi 311oxa B HayKe

67.  HccnenoBarenbckue paboThl: ['nnatust Anekcanapuiickas

68. Benukas sxeHmuna-marematuk ['unatus Anekcanapuiickas

69.  UccrnenoBarenbckue paboThl: Anb-Xope3mu

70. TanHCTBeHHBIN MaTeMaTHK cpeiHEeBEKOBbs Myxamman noH Myca anb-
Xopesmu

71.  Bxiag Anp-Xope3Mu B pa3BUTHE MaTeMaTUKU

72.  HUccnenosarenbckue pabotsl: @pancya Buer

73.  Bxiag ®@pancya Buera B perenne KyOnuecKux ypaBHEHH

74. Ucrtopust pa3BuTHs 0011ecTBa, cTaHOBIeHNE Hayku. DpaHcya Buer
75. ®pancya Buet u ero reopema

76. Uccnenosarensckue padorel: Moranu Kemep

77. Hemenkuit marematuk Morann Kemnep

78.  Worann Kemuep. Tena BpamieHust U CUMMETPUS

79.  Hccnenoarennckue padorsl: Morann Kapn @punpux [ayce

80.  Xwuszup K.®. 'aycca u ero poib B MaTeMaTHKE

81. Benukuit matematrik Morann Kapn ®@puapux ['aycc u ero Bkiaja B
MHUPOBYIO HAyKY

82.  UccnenoBarensckue pabotsl: Jleonapmo Gubonaqun

83. Jleonapno ®uboHauun — BhIJAIOMIUKCS MaTeMaTHK CpeTHEBEKOBBS
84.  Mup Jleonapno ®ubonayun



85.

Yucna ®uboHay4y B HCTOPUUECKUX NEPUOAAX JAPEBHEHIIIEH U

COBPEMEHHOW UCTOPUU

86.  HccnenoBarenbckue pabotsl: KommoropoB Anapeit Hukonaesud
87.  A.H. KomMoropoB — pa3HOCTOPOHHSISI TIHYHOCTH X X B.

88. Annpeit Hukonaesudy KoaMoropoB — yueHblii-MaTeMaTHK

89.  HccnenoBarenbckue padotsl: KpsutoB Anekceit HukonaeBuu

90.  A.H. KpsutoB — "akageMuk KopabnectpoeHus"

91. Brinaronuiics yaenslid u kopabiectpourtens A.H. Kpbuios

92. Pycckuii coBercknii matematuk A.H. Kppuios

93.  HccnenoBarenbckue padoTel: Maraunkuii JIeonTuit @unumnmoBuy
94, Apudmerrnka Maraumkoro

95.  Apudpmeruxka Marnumkoro — Bpara yuénoctu M.B. JlomonocoBa
96.  JI.®. Marauukuii u ero "Apupmernxa"

97. JI.®. MarHuikuii U ero TBOPUYECTBO

98.  Jleonrtuit Maruuukwuii u ero "Apudpmeruka"

99.  HccnenoBarenbckue padothl: JlobaueBckuii Hukomait IBanoBu4
100. Benukuit marematuk Hukonaii iBanosuu JloGaueBckuit

101. Benukuii pepopmarop reomerpun H.W. JlobaueBckuit

102. Boobpaxaemas reometpusi H.1. JlobaueBckoro

103. T'eomerpus Jlob6adeBckoro

104. Huxonait IBanoBuy Jlo6aueBCKUit — OCHOBOMOJIOKHUK HEEBKIIUIOBON
reOMETPHH

105. H.HN. JlobaueBckuii — "KonepHuk reomerpun”

106. MHccnenoBatenbckue padotsl: YeOsimes [Taduyruii JIbBoBUY

107. Pycckuit maremaruk [1.J1.YeObimen

108. Bkman I1.J1. YeOpitieBa B pa3BUTHE PYCCKOH apTHIUICPHIICKON HAYKH
109. MUccnenoBarenbckue padoTsl: [lnonkoBckuii Koncrantun 3 ayapoBud
110. 3nakomsi ju Bbl ¢ K.O. [{lnonkoBckum?

111. MUccnenoBarenbckue padotsr: [lImuar OtTo KOnpeBny

112. OreuectBennsiii MareMatuk O.1O. HImunr

113. HccnenoBatenbckue padbotsr: JIistouc Kappomn

114. HewusBecTHblil anrnuiickuit MmatemaTuk JIstorc Kapposn

115. MUccnenoBarenbckue padboTel: Omap Xaitsim

116. Owmap XaiisiM — nepcuCKHi MaTeMaTUK U MO3T

117. HccnenoBatenbckue padotel: Bunorpanos MBan MarseeBuu

118. Poccwuiickuii u coBerckuit matematuk M1.M. Bunorpanos

119. HccnenoBatenbckue padboTsl: AHomr boiisu

120. Benrepckuii maremaTuk SHom boiisu

121. OpauH U3 MepBOOTKpHIBATENEH HEEBKIMIOBOK reoMeTpuun SHom boitsu
Tembl HccileqoBaTeILCKUX PA00T HA Y paBHEeHHU S

1. Bunel ypaBHeHHIt U crIOCOOBI MX PELICHUS.

2. Busyanuszanus 1 4uCIE€HHOE MOJEIMPOBAHNUE PEILIEHUS] YPABHEHUS C

3aJITaHHON TOYHOCTBLIO

3. Buer u ero Teopema dyepe3 npu3My UCTOPHUH.

4. BosBparHbie ypaBHEHUs

o. Brruucnenue KopHel KBagpaTHOrO YPaBHEHUS.

6. I'eoMeTpuyeckuii criocod penieHus: KBaipaTHbIX YPaBHEHUM.

7. I'paduueckoe pelieHre ypaBHEHUH, COEpKaIUX MOTYJIIH.

8. I'paduueckuii Momxo K peleHHI0 HEKOTOPBIX TPUT OHOMETPUIECKUX
YpaBHEHUU.

9. I'paduueckuii MeTo]] peleHus: TPUrOHOMETPUUECKUX YPAaBHEHUN U
HEPABEHCTB.

10.  I'padwuueckuii MmeTon pelieHns ypaBHEHHH BUa arcsin X = kx + b.
11.  JlecsaTb mpaBuJI pacloIOKEHUs] KOPHEH KBaJpaTHOIO TpeXWieHa.

12. JnodaHToBBl ypaBHEeHUs. PemieHre ypaBHEHUH B IEBIX YHCITAX.

13.  JIuddepennmansabeie ypaBHEHUSI.

14.  VppaunoHanbHble ypaBHEHHUS.

15.  Hcnons3oBaHue CBOWCTB (YHKIUU MPHU PEIICHUN UPPALTIOHATBHBIX
YpaBHEHUM.

16.  Hcnonp3oBaHue CBOWCTB ()YHKLUU MPU PELICHUN YPaBHEHUI U HEPAaBEHCTB.
17.  HccnenoBaHue KBaJApaTHBIX YpPaBHEHUH C IapaMeTPOM

18.  Kak Hay4uThCs pemaTh TPUTOHOMETPHUECKUE YPaBHEHUS?

19.  Jlorapudmuyeckrue ypaBHEHUS

20.  KyOuueckue ypaBHEHUs

21.  JluHelHBbIe ypaBHEHUS U UX CUCTEMBI C OJJHIM MTapaMETPOM U JIBYMSI
HEU3BECTHBIMHU.

22.  JluHeliHbIe ypaBHEHUS U YPABHEHMSI, CBOSIIUECS K HUM, C IBYMS
rapaMeTpamH 1 OIHUM HEU3BECTHBIM.

23.  JluHeiiHbIe ypaBHEHHUs C IMapaMeTpaMu

24, Merons! pelieHHs] YpaBHEHU U HEPABEHCTB C MOYJIEM.

25.  Meronbl penieHus HppalloHAIbHBIX YPaBHEHHH, HE pacCMaTpHUBaeMbIC B
LIKOJBbHBIX y4eOHUKAaX MaTEeMaTUKH.

26.  Mertoapbl pemieHus KBaJipaTHBIX YpaBHEHUH



27.  Mertonbl pemeHns ypaBHEHHH BBICITNX CTETICHEH. 63.  YpaBHEHUS M HEPAaBEHCTBA, COACPIKAIINE 3HAK MOTYJIS.

28. Mertonpl penieHus anredpanyecKux ypaBHECHUH BBICIIMX CTEIECHEH. 64.  YpaBHEHHS U CHCTEMBI

29.  Meronpl penieHHs anreOpanyeckiux ypaBHEHUH. 65.  YpaBHEHUS U cIOCOOBI X PEIICHUs

30. MHoOro4ieHbl ¥ YpaBHEHUSI BBICIIUX CTETICHEH 66.  VYpaBHeHHUs Kypca anreOpbl M Havaja aHATN3a.

31.  Hekoropble HecTaHJapTHBIE CIIOCOOBI pEIlIeHUs KBaAPATHBIX ypaBHEHUH. 67.  YpaBHEHHs ¢ ABYMsI HEU3BECTHBIMH B LIEJIBIX YHCIIAX.
32.  Henuneitnble J{lnodanToBEl ypaBHEHHS U CIIOCOOBI UX PELICHHUS. 68.  YpaBHeHus ¢ mapameTpamu

33.  HeonpenenéHuple ypaBHEHH B LIEBIX YACTAX 69.  YpaBHEHUS UETBEPTOM CTENECHH

34.  HecrangapTHble METO/bI PELICHUS ypaBHEHUN 70.  VYpaBHeHus, cofepiKalie 3HaK aOCOIIOTHON BETNUNHBI.
35.  HecrangapTHble criocoObl peleHus] UpPaMOHAIBHBIX YPaBHEHHH.

36.  HecranmapTHble cIOCOOBI pELICHHSI TPUTOHOMETPUYECKUX ypaBHeHUH.  Tembl HccsienoBaTe/ibeckux pador Ha Crenenb, Kopuu, IIporpeccuu
37. Herpaaummonnsie crioco0bl pereHus: KBaJApaTHBIX YPaBHCHHIN

38.  HecranmapTHble MOAXO/bI K CTAHAAPTHBIM METOJIaM PEILICHUs YpaBHEHMIA. 5 Temsl uccnenoBatenbckux pador Ha CTeneHb

39.  OcHOBHBIEC METO/IbI PEIICHHUS TPUTOHOMETPUUYECKUX YPABHEHUH. 6 3Ha4YeHUS CTETIEHHBIX BBIPAKCHUH.

40. OT1OOp KOpHEH B TPUTOHOMETPUUYECKUX YPABHEHHUSX 7. 3Ha4YeHMS CTETICHHBIX U MTOKA3aTEIbHBIX BBIPAKCHUH .
41.  IlpakTHKyM pelleHUsl ypaBHEHUH, coepKalux oOpaTHble 8 [Tocnenuss uudpa creneHu.

TPUTOHOMETpUYECKHE (QYHKIIHH. 9. CreneHHbIE psiib

42. Paznuunpie criocoObI pemeHus KBaipaTHBIX YpaBHEHUN 10. CBOIiCTBa CTETICHHBIX PSIIOB.

43.  Pa3znuuHble criocoOBbl pelIeHns ypaBHEHUH, COIepKaIUX MOYJIb. 11.  Temsl uccnenoBarenbckux padot Ha KopHu

44, Pemenne ypaBHEHUHN IOCPEACTBOM HEPABEHCTB. 12. V3BneuyeHue KOpHS N-il CTENCHU.

45. Pemenne ypaBHeHMH C 1ByMsl IEPEMEHHBIMU. 13. Buptyo3Hoe n3BieyeHne KOpHEN BBICOKMX CTEIIEHEH.
46.  Pemenue ypaBHEHUI ¢ MOJyJIeM 14.  CnocoOsl u3BieueHMs KOpHEH n-il cTenexu.

47. Pemenne ypaBHeHUH ¢ mapaMeTpaMu 15. CriocoObI M3BIICUEHUS KBAIPATHBIX KOPHEH.

48. Pemienue ypaBHEHH C MOMOIIBIO PA3JIOKEHHUS HA MHOKUTEIIH. 16. 3aranku apuMETHIECKOM MPOTrPECCUH.

49, Pemmennie ypaBHeHU TpeThel CTETICHU. 17. Tewmbl nccnenoBaTeNIbCKUX padoT Ha Jlorapudmsr

50. Pemenne ypaBHEeHUH, coepKaInUX apKPyHKITHH. 18.  Besgecymmii morapudm.

ol. Pemenne ypaBHeHM, cOAEpKAIUX MOTYJIb 19.  3naveHus morapupMHUUECKUX BBIPAKCHUH .

52.  Pemenue ypaBHEHM, CoAepKallluX HEU3BECTHOE MO 3HaKoM Moayis.  20.  3ameuarenbHble JTOrapu(MBL.

53.  CrocoObl perieHust KBaJIpaTHBIX YpaBHEHUIA. 21.  Jlorapudmsl BOKpYT Hac

54. CriocoOBI peneHns HECTaHAaPTHBIX TPUTOHOMETPUIECKUX ypaBHeHUH. 22.  [lonsitue morapugma.

55. CriocoObl HaXOXK/IeHUSI KOPHEH MHOTOUJICHOB 23. Tembl nccnenoBaTeNIbCKUX padoT 1mo TpuroHomMeTpun
56.  TpuroHoMmeTpuyeckue ypaBHEHHUS 24.  Brpluucienue 3HaYCHUN BhIpaXKeHUH BHJIa arcsin(sin); arccos(cos); arctg(tg);
57.  TpuroHomerpuveckas MoJCTaHOBKA KaK METO]] PCIICHUsI YPaBHCHUH. arcctg(ctg).

58.  Pemienue o1HOro ypaBHEHMs YETBEPTOM CTEIIEHH HECKOIBKUMHU crioco0ami2d.  BrluncieHue 3HaueHU HEKOTOPhIX TPUT OHOMETPUYECKUX (pyHKIUI Oe3
59.  VYiauBuTeNbHBIE NPUKIIOYECHUS IEPUOIMUECKHIX APOOEH. KaJbKYJISTOpa M TaOJIHII.

60.  YpaBHEHHS BBICIIUX CTETICHEH 26.  IlucdaropoBsl TPOWKH B TPUTOHOMETPHUH.

61.  VYpaBHEHHS U HEPABEHCTBA C IBYMs IEPEMEHHBIMH. 27.  IlpuxsiagHas TPUTOHOMETPUS

62. ypaBHeHI/IH 1 HECPABCHCTBA C ITapaMETpaMu 28. Pemenue 3aga4 mo TPUTOHOMETPUHU OCTPOr'0 yria.



29.
30.
31.

Pemenne TPUTOHOMETPUUCCKUX 3aJJa4 TCOMCTPUICCKHUM MCTOAOM.
Pemenne TPUTOHOMETPUUCCKUX 3aa4 CO CIIOKHBIM apr'yMEHTOM.
TpI/IFOHOMeTpI/IH B OKPYXXaromeM HaC MUPC U )KU3HU YCJIIOBCKaA.

Tembl uccienoBarebckux pador Ha HepaBencTBa

1. ['eoMeTpUyeCcKUi CMBICI CUCTEMBI alreOpanyecKux HEpPaBEHCTB.
2. I'padmyeckoe penieHne HEPABEHCTB C TAPAMETPOM

3. JlokazarenbcTBa HEPABEHCTB C MOMOIIBIO OTHOMOHOTOHHBIX
I10CJIEA0BATENBHOCTEM.

4 Jloka3aTenbCcTBO HEPABEHCTB

5 WppanmonansHble HEPaBEHCTBRA.

6. Kak pemare kBaspaTHbIE HEpABEHCTBA?

7 JInHeliHbIE HEPABEHCTBA C ABYMsI IEPEMEHHBIMH.

8 JIuHeliHbIe HEpaBEHCTBA C MOYJIEM

9 HepaBeHncTBa ¢ napaMeTrpamMu B Kypce MAaTEMaTUKA OCHOBHOM IIKOJIBI.

HepaBeHctBa, comeprkamiyue 3HaK MOy
11. HepaBeHctBa, copeprkaiiue HEM3BECTHBIC MO 3HAKOM MOYJIS.
12. HeckonbKo pelieHnii 0JJHOro HepaBeHCTBa C apaMeTpoM
13. HecranpapTHbie ciocoObl pELICHUS TPUTOHOMETPUIECKUX HEPABEHCTB.
14. [TokazarenbHble U JOorapuPMUUECKie HEPABEHCTBA
15.  IlpumeHeHHe MeTO/la MHTEPBAJIOB MIPU PELICHUN UPPALMOHAIBHBIX U

TPUTOHOMCTPUUCCKUX HCPABCHCTB.

16. IIpumenenne HepaBeHcTBa Kol K 10Ka3aTeIbCTBY HEPABEHCTB

17. ITpumenenne 0600IIEHHOr0 MeTOo/1a 00IacTel AJIs PEIICHUsT HEPaBEHCTB.
18.  PammoHanmbHBIC HEPABEHCTBA M UX CUCTEMBI

19.  Pemenue TpUrOHOMETPUIECKAX HEPABEHCTB METOIOM WHTEPBAJIOB.

20.  PemieHue HepaBEHCTB C MapaMeTpaMH METOJIOM o0JacTel

21.  TpuroHoMeTpuYecKue HEPaBEHCTBA

22.  TpuroHoOMeTpUYecKHe HEpaBEHCTBA HA MOJIEIN YHCIOBOH OKPYKHOCTH.
TeMmbl nccnegoBaTe bCcKUX padoT Ha CucTeMbl YPaBHEHUI M HEPaBEeHCTB
1. Bunel cuctem ypaBHEHH U CITOCOOBI UX PELLICHUSI.

2. HccnenoBanue MaTpUUHBIX METOJIOB JUIs PELLIEHUS CUCTEM JIMHEHHBIX
anreOpanvyecKux ypaBHEHUH.

3. KonunuecTBo pemennii CucTeMbl JIMHEWHBIX YPABHEHHM C IBYMS
HEU3BECTHBIMU.

4. Meronbl peleHns CUCTEM JINHEWHBIX YPaBHEHUM.

o. Mertonbl peleHns CHCTEM YpaBHEHUN

6. OT100p KOpHEN B TPUTOHOMETPUUECKUX CUCTEMAX YPaBHEHUII.

7. ITocTpoeHne — mMeToq pa3/ieleHHs] IEPEMEHHBIX PELIEHUH OHOU
JIMHEWHOM CUCTEMBI YPaBHEHHUM.

8. Pemenue cucrem nuneinnbix ypaBHenui. [Ipasuno Kpamepa.

9. Pemenue cucteMm ypaBHEeHUN rpadMueCKUM METOJIOM.

10. Pemenue cucrem ypaBHenuii meronom Kpamepa, metogom ["aycca,
MaTPUYHBIM CIIOCOOOM.

11.  CummerpuyecKHe CUCTEMbI YpaBHEHHHA

12. Cucrembl anredpanyeckux ypaBHEHUM U criocoObl uX peweHus. Heckoiabko

pELIEHHI OJTHON CUCTEMBI.

13.  CucreMsl ABYX JUHEWHBIX YPaBHEHUH C IBYMSI HEU3BECTHBIMHU.
14. Cucrembl ypaBHEHUH C IBYMSI IEPEMEHHBIMH.

15. CucteMbl TPUTOHOMETPUUECKIX HEPABEHCTB

16.  CnocoOsl pemieHns CUCTeM JIMHEHHBIX YpaBHEHUH.

Tembl ucciieoBaTeJbCKUX padoT HA PYHKIMU

8. OOpatHble TPUTOHOMETPUYECKUE (PYHKIIUH.

9. OnTuueckue CBOWCTBA Mapaboibl U MX IPUMEHEHHE.

10. OxpyxHOCTb B /lekapTOBO# cuCTeME KOOpIMHAT.

11.  OKpyXHOCTb JI€BATU TOUYEK

12.  OKpyXHOCTb M KpYT BOKpYT Hac

13.  OxpyxHOCTH U TIpsiMast Disepa.

14.  OpHaMmeHThl. YpaBHEHUS OPHAMEHTOB.

15. [Tepuoanueckne ABMKCHUS OMITBSIPIHOTO TIIapa.

16.  Ilo cTpaHHIIaM HCTOPHUH MTOHATHUS ()YHKIIHH.

17.  TloctpoeHue u uccieaoBaHHE CBOWCTB AMHAMHUYECKOr0 ceMelcTBa

JTMHEUHBIX (YHKIIHA.

18.  TlpakTudeckoe mpuMeHEHHE TUOPAHTOBBIX YPAaBHEHUIA.
19.  IIpaktuyeckoe nmpuMeHeHUE 3HAaHUM 0 QYHKIIUU

20.  IIpenensl. HenpepsIBHOCTD ()yHKIIHIA.

21.  IIpeoOpa3oBaHuE TPUTOHOMETPHUECKUX () YHKIIHIA.

22.  TlpeobpazoBaHue BBIpAKEHUM, COACPKAIIIX 0OpaTHHIC

TPUTOHOMETPUYECKHE (YHKIIUH.
23.  IlpumeHeHme MOKa3aTENbHON U JIOTApU(YMUIECKON QYHKITHH
24.  IlpuMeHeHHE CBOWCTB KBAaJPAaTUYHOW (DYHKIIUH JUISl PEIICHUS 3a/1a4.



25.

NPaKTHYECKUX 3aad. 8.
26.  IIpumeHeHME CBOMCTB (DYHKIMH IIPH PELICHUHU HEPABEHCTB. 9.
27.  IlpuknagHble 3aa9d Ha YIKCTPEMYMBI 10.
28. [TyTemecTBust O TPUTOHOMETPHUYECKON (PYHKIIUU Y=SinXx. 11.
29.  Pemenue kyOHMuecKuX ypaBHEHUH 12.
30.  Pemenue MTUHEWHBIX YpaBHEHUI U HEPABEHCTB C MTapaMeTPaMHU. 13.
31. Pemenne muHeRHBIX ypaBHEHUH 14,
32.  CaoiicTBa U TpaUKH dJIEMEHTAPHBIX (PYHKIIHIA. 15.
33.  CaoiicTBa YHCIOBBIX (PYHKIUI 16.
34. CgoiicTBa GyHKIIUHA B TIOCTOBHIAX U ITOTOBOPKAX. 17.
35. Crioco6bl 3a1aHus PyHKIIUH 18.
36.  Crenens u sorapudm uncna. [TokazarenpHas u JorapupmMuaecKast 19.
¢dbynaknuu. [TokazaTenpHbie U TorapuMUUECKHEe YPAaBHCHHS M HEPABEHCTBA. 20.
37.  Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk. 21.
38.  TpuroHomerpuyeckas GyHKIHS y=COS X 22.
39. DYHKITUU B KU3HHU KAXKJIOTO. 23.
40. @DyYHKIMU B MATEMATUKE U B )KU3HU. 24.
41. @yHKIMU B NIOJISIPHON CUCTEME KOOPIUHAT.
42.  OyHKOWUW B IPUPOJIC U TEXHUKE 25.
43.  OyHKUUU BOKPYT HAC 26.
44,  ®yHKUWH, UX CBOICTBA U rpaduku 27.
45. OyHKIIMOHATFHO-TpAapUUECKUI METOT pEIICHUs] ypaBHEHUH 1 HEPaBEHCTB.28.
46. OYHKIMOHABHBIN METO/I PEIICHUS] ypaBHEHU N 29.
47.  OyHKUMOHAIBHBIN METOJ pEIICHUS YPaBHEHUI U HEPAaBEHCTB. 30.
48.  Oynkmus Y=vX 31.
49, Oynkuusa y=[x|. Pemenue ypaBHeHUH, conepikanux 3HaK MOy, 32.
rpau4ecKuM Criocooom. 33.
50.  OynHKIUsA 0OpaTHOH MPOMOPIIHOHATEHOCTH 34.
51. OyHKIKA TPSIMOU MPONOPIUOHATILHOCTH. 35.
52.  OyHKIUA y=SinxX ¥ OKpYXKaroIui HAC MHP. 36.
53. YeTHOCTH M HEUETHOCTH
54.  YerHble U HEYCTHBIC ()YHKIIHH. 37.
38.
Tembl ucciaenoBaTeabckux pador Ha I'padpuku 39.
5. AcumMnToThl rpad)uKOB IPOOHO-PAITMOHATILHON () YHKITHH. 40.
6. Anrebpanyeckue JMHUU U UX TOPSIOK 41.

[IpumeHeHne CBOMCTB TMHEHHON U KBaJpaTUYHON (PYHKIHI K perieHuo /.

B oxpyxeHuu cummerpun

Besnecymas cummerpust.

Besnecymas runepOona

Bnusinue k03 QUIEeHTOB Ha pacnooKeHue napadobl.

Bomnmie6nsrit muct Mébuyca

MIPOLIECCHI.

I'paduxu BOKpyT Hac.

I'paduku nBUKEHUSA

I'paduxu 1poOHO-palMOHATBHON (YHKIUH.

I'paduky 1 GpyHKIHK y = Sin X Uy = COS X

I'padukn KycouHO-3a1aHHBIX PYHKITUI

I'paduxy TPUrOHOMETPUUYECKUX (PYHKLIUH.

I'paduxu yneibaroTcs.

I'paduku GyHKIHI B TOMSIPHBIX KOOPIMHATAX

I'paduxu QpyHKIMI BTOPOro MOpsiAKa U BIMCAHHBIE B HUX TPEYT OJIbHUKU.
I'paduxu QyHKIMI 1 UX TpeoOpa3oBaHMe

I'paduku Gynkmii nenoi u ApoOHON YaCTH YHCIIa

I'paduxu GyHKIMIHA, coep KaliX BbIpaKeHHs 110]] 3HAKOM MOy (Ha

IpuMepe 00paTHOM MPONOPLHUOHAIBHOCTH).

I'paduku pyHKuM, cogepxKaMUX MOTYIIH.

I'paduxu snemenTapHbix GyHkmii. [IpeoOpazoBanue rpadpukos GyHKIMA.
JleiicTBus ¢ rpaduKkamMu

3aranku eHThl MEOuyca.

3ameuaTeNlbHbIE KPUBbIE

3ameuarenbHble TUHUM. [lapabona.

3aueM HYXKHBI [TapaJuIeIbHbIE PSMBbIE

3a4yeM Ha/l0 CTPOUTh ACUMIITOTHI IPOOHO-PAIMOHAILHON (DYHKIIHH.
3epKasibHasi CHMMETPUS B HAILICH KU3HU

N3yuenue rpaduka QyHKINH, TPOU3BOAHON U TOUYEK IKCTpEMyMa
HccnenoBanue rpaduka KBaJApaTHIHON QYHKIUH

HccnenoBanue nenTsl MEOMyca 1 €€ CBOMCTB: TOMONIOTHYECKUN Kyphe3 MU

YAUBUTCIBHOC OTKPBITUC B MUPE H.’:lyKI/I‘7

KacarenbHble K KpUBBIM BTOPOTO IOPSAIKA.
JIeHTOYHBIE OPHAMEHTHI

Jlenta Mébuyca. Bce rennanbHoe npocro.
Kpuas, poxxieHHas KOJIeCOM

KpuBble BTOPOro ¥ TPETHETO MOPSAKA.



42. Kpussie BTOpOro nopsaka 73. Crnioco6s1 noctpoenus rpaduxos GyHkuui. I'papuueckuii cnocod pemienus

43.  KpuBble 4eTBEpTOro nopsaka. HECTaHJAPTHBIX YPaBHEHUH.

44,  Kpyru Diinepa 74.  TpaHCUEHJECHTHBIE KPUBbIC

45. JIuHuM TpeThero nopsaka 75. TpancuennentHas kpuBas. Cimpanb Apxumena.

46.  Jluct Mebuyca — 00BEKT TUIIOJIOTHH 76.  Ynutka [lackans

47.  Metoabl IOCTpOEHUs rpapUKOB TMHEHHON QYHKIIMHN ¢ MOTYIISIMH. 77.  lluknoupanbHble KPUBBIE.

48. MonenupoBanue rpadukoB GyHKIIMH B MOJISIPHOM CHCTEME KOOPAUHAT U nX8. Orta 3aragounas Oytsuika Kieiina.

CBSI3b C PUPOJIOH.

49. Mertonbl moctpoeHust rpaukoB yHKIUI U peleHne ypaBHEHUH U Tembl ucciegoBatenbckux pador Ha IlpousBoanyro u Ilepsoodpasnyro
HEPABEHCTB. 9. JIBOliHOW onpeaenEHHbIN NHTErpall. BBeieHnEe U HEKOTOPBIE MPUIIOKEHUS.
50. Monyns u rpaduku 10.  HMHrerpai u ero mpakTH4ecKOe MPUMEHEHNE

51. Hexkotopsie onbIThl ¢ TucToM Mébuyca. 11.  Kak nHaiftu nepBooOpasHyio?

52.  Hexoropsie cBOICTBa MapadoOIIbL. 12. HaxoxaeHue IJIOMIa i HECTAaHJAPTHBIX GUryp.

53. HeoxxumanHblii 1 3araouHbIi TOMONOrnYecKuii 00bekT «JIuct Mebuyca».13.  IlepBooOpasHast u MHTETpal

54.  OceBas cuMMeTpHus 14.  TlpakTuyeckuil cMbICT POU3BOAHOM

95. OceBast CHMMETpHS U TIOCTpOEHUE rpapuKkoB GyHKINH, COIepIKAIINX 15.  IlpakTudeckuii CMBICT IIEPBOOOPA3HOM.

MOJYJb. 16.  IlpumeHeHue NpoU3BOAHON K JOKA3aTEIbCTBY HEPABEHCTB.

56.  Ilapabona u mapaGoaryecKue aHTeHHbI 17.  IlpumeHeHUe NPOU3BOAHOM K UCCIIEOBAHUIO (DYHKIIUH.

57.  TlapaGomnorpad 18.  Pomamika mpon3BOIHBIX

58. [TocTpoenue rpaduka kBaapaTUIHON QYHKIIAU. 19. DU3NYECKHUI CMBICI MPOU3BOJHOM U €€ MPAKTUYECKOE MPUMEHEHHUE.
59.  Iloctpoenue rpaduka HesIBHO 3aJaHHOM QyHKIMM Ha puMepe JeMHucKaTid0.  dusnueckuil cMbIci NepBo0Opa3HOM U UX MPAKTUYECKOE TPUMEHEHHE.
bepryu.

60. ITocTpoenue, npuMEHEHUE U aHAIN3 MaTEMAaTUYECKUX KPUBBIX. Tembl ucciieqoBaTeabckux pador Ha I'pagbi

61. [IpeobpazoBanue rpaduka KBaapaTuuHONW HQYHKIUN 1. I'padsl B coBpeMeHHOM MUDE.

62. [TpeobpazoBanus rpaduKoOB, COMEPIKAIIMX MOTYITb 2. I'padbl 1 X MpUMEHEHNE MPU PEUICHUH 33/1a4 [0 MATEeMAaTHKE U
63. [IpocTeiine npuémMbl MOCTPOSHUS TpaPUKOB PYHKIIMI Ha TpUMepax SKOHOMMUKE.

IpsIMON U 0OpaTHOM MPOIOPIMOHAIBHON 3aBUCUMOCTEN 1 MHOTOWIEHOB BTOPOH 3. I'padbl Ha MpUMeEpax apXUTEKTYPHI.

CTEIECHH. 4. I'padsl. Teopust rpadoB 1 €€ MpUMEHEHHUE MPH PEILICHUH 3a]1ad,

64. [TpumeneHue cBOMCTB mapaboIibl TOJIOBOJIOMOK.

65.  Pacnonoxenue rpaukoB pyHKIUN HA KOOPAMHATHOM MIIOCKOCTH. S. 3agaua o moctax. Jleonapa Ditnep u reopus rpados.

66.  CaoiicTBa 3aMeyYaTeNbHBIX KPUBBIX 6. MHoroo6pasue rpadoB B HaleH KU3HU

67. CummeTpuu rpadukoB, GyHKIUN U YpaBHEHUH. 1. [Ipumenenue rpadoB K peHICHUIO Pa3INYHbIX 3a/1a4.

68. Cummetpus B rpadukax GyHKIUI 8. YHUKypcanbHbINA rpad

69.  Cunycouna BOKpYT Hac 9. XapaKkTepuCTUKHU BEPIIMH U pedep rpada.

70. Cunycounaa u3 cep/ma 10.  XpomMaTudeckoe YHCIIO OJHOIO TUIOCKOTo Tpada.

71. Crnoxxenue rpadukoB QyHKITUH.

72.  Cnupanu B MaTeMaTHKe Tembl ncciienoBaTe1bCcKUX padoT Ha PpakTanbl



1. B Mupe ¢pakranos 7 Boruncnenue minomaau GuUrypsl
2. Beenenue B Mup pakrasios. 8. ["apMOHMSI 30/10TOTrO CEYEHMUS
3. Bcé, uto s 3Ha10 0 PpaxTanax. 9. I'eomeTpuyeckue napkeTsl
4. Kuznb ppakranon 10.  T'eomeTpuyeckne HOXXHHIIBI B 33a4ax.
S. Kpacora maTtemMaTuku Bo (pakranax. 11.  T'eomerpuueckoe peleHre HereoMeTpUUYECKHX 3aau.
6. JIunelinple (ppakTabl 12. T'eomerpuyeckoe co3Be3ue
7. Y IMBUTENbHBIE U HETOBTOPUMBIE (PPAKTATIBI. 13.  T'eomerpus 9-To kiacca B pedycax
8. Yyensie, nzydanmiue GpakTaibl 14.  T'eomerpus JlobaueBckoro. OnpeaeneHue npsmon
9. [TpexpacHsblif Mup hpaxTanos. 15.  T'eomeTpuueckuii OpHAMEHT JIPEBHUX apabOB U €ro COBPEMEHHOE
10.  dpaxTansl ¥ H300PA3UTENHEHOE UCKYCCTBO. MIPOYTEHNE
16.  T'eomeTrpusi B apXHTEKType 3IaHUI B COOPYKCHUI
Tembl nccaegoBatenbckux pador Ha KommiekcHbie ynciia 17.  T'eometpus B reosie3uu
5. HcTopust KOMIIJIEKCHBIX YHCET 18.  T'eomeTpusi B )KMBOIHKCH, CKYJIBIITYPE U apXUTEKTypE
6. KomriekcHble uncia 1 ux NpuMeHEHHE. 19.  T'eomeTpus B 3MMHMX OJIMMIHUICKHX BUAAX CIOPTA
7. Kommiekcusle uncna. [IpunokeHne KOMIUIEKCHBIX YHCEN B HAayKe. 20.  TI'eomerpus B KpacOTe OpHAMEHTOB
8. MHumbIe yncna. 21.  Teomerpus B MoOJie
9. OT HaTypaJIbHOTO YKCIIa O MHUMOW €TUHUIIBI. 22.  T'eometpusi B HApOJHOM TBOPYECTBE
23.  T'eomerpust 1 UCKYCCTBO
Tembl Hccileq0BaTeIbCKUX PA00T HA aJiredpanvecKue 3a/1a4u 24.  T'eomerpus u kpunrorpadus
1. Pemenue 3aau ¢ moMoIpio Kpyros Ditniepa. 25.  T'eomerpwus u Xxapakrep
2. Pemenue 3amau ¢ napamerpamu 26.  TI'eomerpus uzmepeHuit
3. Pemenue pa3nuyHbIX 337a4 ¢ TOMOILBIO TOCTPOCHUS IPA(UKOB. 27.  T'eomerpus U3MEPUTEIBHBIX PHOOPOB
4. ['paduyeckuii criocob perieHuss HEKOTOPHIX 33a]1a4 € apaMeTPOM. 28.  T'eomerpwus. 3amedaTeNbHBIC TEOPEMBI
5. HccnenoBanue reoMeTpuyecKoro crnocoda npu pemeHuy anredpanueckux 29.  "JIBaxapl Ouccekrpuca' TpeyroibHUKa
3ajad. 30.  JokazarenbcTBO TeopeMbl Mopiies sl PSIMOYTOJIbHOTO TPEYroJIbHUKA
6. UccnenoBanne 3aBUCMMOCTH BHIa y=ax”\2+bx+c U pemieHue 3aaa4 Ha 31.  JlokazarermbCTBO TeopeMbl Mopiies aiisi paBHOOSIPEHHOTO TPEYT OIbHUKA
IPSMOJIMHEHHOE PAaBHOYCKOPEHHOE JABHKEHHE. 32.  JlokazarenbcTBO TeopeMbl Hamoneona
7. IIpuMeHeHrne MeTOIa MAaTEMAaTUYECKOW HHIYKLIIUY B PELLICHUN 3aa4. 33. JIoIONHUTENBHBIE CBOMCTBA MTapajuIeIorpaMMa
8. [IpuMeHeHrne CHMMETPUH TIPU PEIICHNUN anTreOpanvdecKux 3a1ad. 34. EBknuoBa u HeeBkinioBa reometpus. [1aTeiil moctynar EBkinaa
9. DKcTpeMallbHbIE 331a4H. 35.  Eme oHO CBONCTBO TPUCEKTPUC TPEYTOJIbHUKA
36.  3aBHCHMOCTbH KOJMYECTBA OTPE3KOB OT YMCIIA TOYEK, OTMEUCHHBIX Ha
Temot uccnedosamenbckux padom u npoeKmn o6 no 2eomempuu psIMOI
3. BeiBog hopmyi mutomaneit npsMoyroyibHUKa, TPEYrolbHUKA U 37.  3arajouHbli AJUIMIIC
napajuleJIorpaMMa Mo KOOpJAMHaTaM UX BEPILIUH. 38.  3amaua moCTPOEHHUs CepeMHBI OTPE3Ka, 3aJaHHOI0 CBOMMH KOHIIAMH, C
4. BoInykiiblii 1e1bTOU Ha IUIOCKOCTH MTOMOIIbIO PA3IMYHBIX UHCTPYMEHTOB.
5. Brruucnenne aJiMHbI OKPY>KHOCTH 39. 3aHMMAaTelIbHOE U TI03HABAaTEIbHOE MyTelecTBUE B cTpany "['eomerpus"
6. Brruncnenue niomaan KJI€HOBOIo JIUCTA. 40.  3aHuMaTenbHBIC 33/1a4YH [10 TEOMETPUH U YEPUECHUIO
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41. 3areiiHple 3a1aun (TEOMETPUIECKHE 3a7a9H, TOJTOBOJIOMKH CO CITUYKaMu) 72. CBOICTBA

42.  T'eomerpuueckast BEpOATHOCTh 73.  PaBHOBenMKue U PABHOCOCTABJICHHBIE IIJIOCKUE (PUTYpBI

43.  3HaMeHUTbIC 3a]1a4l APEBHOCTH. TpUCEKIHS yTia 74.  PaBHOBEIMKHE MHOTI'OYT OJIbHUKU

44, W3 uctopuu BO3HUKHOBEHUS TUTOIAACH 75. PaBHOCamornepecekaronmecs JJIoMaHbie

45. U3 nctopun BO3HUKHOBEHHS TPUTOHOMETPUUYECKHX TEPMUHOB 76.  Pa3znuuHble 70Ka3aTENbCTBA TEOPEM JIEMEHTAPHONU I'€OMETPUH, HE
46. U3 ucropuu Teopemsl [Tudaropa M3Yy4aeMbIX B LIKOJIE.

47. N3onepumerpudeckas Teopema 77.  Paspe3aHue U CKJIaJbIBAaHNE MHOTOYT'OJIbHUKOB.

48. N3yuenune cnocoba 3aMOITeHUs MITOCKOCTH PaBHOCTOPOHHUMH 78. Teopema Mopies

HSATHYT OJIbHUKAMH 79.  Teopus OTHOCHUTEIBHOCTH M T€OMETPUS

49.  MHBepcus Kak CHMMETPUSI OTHOCUTEIIEHO OKPY>KHOCTH 80.  Touxa ®epma-Toppuuemnan

50. Hcnonp3oBanne TeOMETPUH MPU PEIICHUH HEKOTOPHIX THIIOB 81. Durypsl MOCTOSTHHOW MUPHUHEBL. TpeyroasHUK Péno.
TPUTOHOMETPUYECKUX 3a/1a4 82.  ®urypsl, BBIYepUUBAEMbIE OJJHUM POCUEPKOM.

ol. Hcnonp3oBaHue MI0CKUX Mojenel npu uzydyenuu temsl "[lnomans" 83. daroBast reoMeTpuUs

52. WccnenoBanne BIUSHUSA panyca OKPY>KHOCTH Ha JJTUHY OKpYXXKHOCTH B 84. dexcaroHbl

IJIOIIAAb Kpyra 85. ®opmyusl I'epona u bpaxmarynTsl

53.  HccnenoBanue CBOWCTB MHOTOYT'OJbHUKOB 86.  ®opmyIbl HAXOXKJICHHS IIOMIAICH TPEYTrOIbHUKA

54. N3mepenne BBICOTHI 31aHKs HEOOBIYHBIM CITOCOOOM 87. DKCTpeMaJIbHBIE 33]Ia4H 110 TEOMETPHUH.

55.  HM3mepeHue BBICOTHI IpeaMETA 88.  Dmnurc.

56.  M3mepenue JUIMHBI

S7. MHoroyronsHuKH. Buasl MHOTOyrOJIbHUKOB Tembl HcciieqoBaTeabcKuX padoT no @pakranbHoil 1 BekTopHO# reomeTpnu
58.  HaGop 3aaau Ha BbIUUCIIEHHE IO GUryp /Ui yqamuxcs 5-ro u 6-ro2. JIuHeliHble (paKTaIb]

KJIACCOB 3. Mup dpakranos

59. Hazpanus reomerpuueckux Guryp B pamMummsax 4. [IpexpacHblif Mup ppakTanoB

60.  HaxokneHue miiomaau IOCKUX (GUIyp uepes3 IIIO0IIA b NPSIMOYroJbHHUKA O. ®paxTaisl B HaC U BOKpPYT Hac?

61.  HauanbHble reOMETPUUECKUE CBEICHHS 6. @paxTansl ¥ aBTONOJ00HbBIE (PUTYPBI

62. Hebechas reometpust. ['eomeTpusi CHEXXKUHOK 7. @pakTaynbl — FreOMETPHS IPUPOJIBI

63. HeBo3mokHbIE GUTYPBI 8. ®dpakTanpHas TeOMETPHS

64. O xoopauHaTax ¢ yabIOKon 9. ®pakTanbl: TeOMETPUs MPUPOJIBI U HCKYCCTBO

65. O HEKOTOpPHIX 3aMeYaTENBHBIX T€OpEMaxX TeOMETPHH 10.  DnemeHTHI PpaKTaAITBHONW T€OMETPHH

66. O cpenHeil TMHUM Tpaneuuu 11.  BekTop po3bI BETPOB

67. O teopeme [lucdaropa 12.  BekTopsl B pelIeHUN reOMETPUIECKUX 3a/1a4

68. O06o0menue GopmMysbsl paguyca OMMCAHHON OKOJIO MPSIMOYTOJIBHOTO 13.  TlpuMeHeHHE BEKTOPOB B MPUKJIAJIHBIX HAyKaX.

TPEYroJbHUKa OKPY>KHOCTH Ha MHOTOMEPHBIN citydaid 14.  IlpumeHeHue BEKTOPOB K PELICHUIO 3a7a4

69. IIpumenenue Teopem Uessl u Menenas 15. [IpuMeHeHHe BEKTOPOB IIPH 0KA3ATENbCTBE TEOPEM U PELICHUH 3a1a4.
70. [Tpumenenue Teopem UeBbl 1 MeHenast AJisl pelIeHHs 3a/1a4 MOBBIIIEHHOU

CJIO’)KHOCTHU Temut uccnedogamenvckux padom no cmepeomempuu
71.  IlpumeHeHHE TPUTOHOMETPHUH B IJIAHUMETPUHU 20.  BpIyKIblil 1ebTOU] B IPOCTPAHCTBE
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21.

['padmyeckuii MeTon pelieHus: CTepeoOMETPUIECKIX 3a1a4

22.  EcTb 11 %XU3Hb B KAMHE, WM CUMMETPUS KPUCTAILJIOB

23. 3araaku neHThl MEOuyca

24. 3ajauu Ha BBIYHUCIICHUE TITOMIAeH 1 00BEMOB TN BPAILICHUS U
MHOI'OI'pPaHHUKOB

25.  IlogxoBooOpa3HbIe U CTpeNbYaThie apKU U KyIOja

26.  HccnenoBaHue T€OMETPUU IPOCTPAHCTBA

27.  Kunematuyeckuil METOJ peLICHUs 33]]a4 CTEPEOMETPUHN

28.  MHoronukas CUMMETpPHUS B OKPY>KaIOIIEeM Hac MUpe

29.  MogenupoBaHHue T€OMETPUUYECKHIX TEI

30. OOBEMBI U TIJTOMIAIN TTOBEPXHOCTEH T€OMETPUICSCKUX TEI

31.  Opwuramu — reomerpust OyMasKkHOTO JIUCTA

32.  Ilouck HaMMEHBIIEH TTOBEPXHOCTH

33.  IIpumeHeHHEe TeOpeMBI O TPEX MEPNEHAUKYISIpaX K PEIICHUIO 3a1a4
34.  IlaTh KpacuBBIX Tel

35.  PasHble 3a7auM MOBBIIIEHHOTO YPOBHS CJI0KHOCTH HA MHOTOTPaHHUKH,

HWIMHJPBI, KOHYC U LIap

36.  CBoiicTBa 0IHOCTOPOHHEH MOBEPXHOCTH

37. CpaBHUTEINIBbHBIN aHAIN3 €BKJINOBOM U HEEBKIINJIOBOM T€OMETPUU B
MIPOCTPAHCTBE

38. Tena BpaieHus

39.  @uryps Bpauienus [naToHoBBIX TEN

40. Teopema Ditnepa

41. Teopema Ditnepa u e€ NpuUOKeHNE

42.  TeopeTndecKue acreKThl CTEPEOMETPUN

43. Tpanchopmalius HEKOTOPBIX TEOPEM IIIAaHUMETPUH B 00J1acTh
CTepeoMeTpUH

44,  YcioBus cUCTeMaTU3aLMH F€OMETPUIECKUX (HUryp

45. Orta 3aranounas OyTeuika KieitHa

46. [Tapannenenunes

47. Temsl uccnenoBatensckux pador Ha [lapamnenenunen:

48. O0beM MpsIMOYTOJIBHOT'O NTapasuiesienuneia

49, [Tapannenenumnes 1 ero CBOMCTBA

50. [Tapaytenenunen, ONUCaHHBINA OKOJIO TETPAdAPA

ol. IIpssMOyTONIBHBIN NTapaJuIeIeTuIe

52. Urpsl ¢ MHOTOrpaHHUKAMHU

53. U3 ucropuu reomerpun. MHOrorpaHHUKH

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Kackaspl U3 mpaBUIBHBIX MHOTOTPAHHUKOB
KoHcTpynpoBanue Moziesieii MHOrOrpaHHUKOB
Kpucranisl — npupoHbie MHOTOTpaHHUKHU

Mup MHOTrOrpaHHHUKOB

Mup npaBUIBHBIX MHOTOT'PaHHUKOB

[1naToHOBBI U APXHMEIOBHI Tela

[lmatoHOBBI TENA

[InaTonossl Tena. Ukocasip u okrasip.

Teccepakr

Teuna [1marona

UynecHblil MUP MHOTOTPAaHHHUKOB.

[Tupamuna

Tembl uccnenoBatenbckux padot Ha [Tupamuny:
Bennuune nupamun!

I'eometpuueckue Tena Bokpyr Hac (ITupamuaa)
Erunerckue mupamMuisl — COBEPIICHCTBO ()OPMBI
Erunerckre nupamuasl — TaiiHa BEYHOCTH

3arajika mupaMu bl

3araJikv BEJIMKUX MTUPAMHU/]L

Ha uto cmocoOubI mupamuapi?

HeoObIkHOBEHHBIE CBOWMCTBA TUPAMU/IBI

OCHOBHBIE YTJIbI B TPaBUJILHOM MUpaMHJIe

[Mupamua npwuIIa ¢ KapTHHBI

[Iupamuia — TBOpEHHE MPUPOIBI WIIK YETOBEKA?
[MupamMu e — cambie COBEPILICHHBIE COOPYKEHHS B MUPE
[IpaBunbHBIE TUPAMUIBI

VYceuennas nupamuaa

[IpaBusibHAsI MMpaMuia ¥ 3aBUCUMOCTb MEXKY YIIIaMHU
®paxTanbHblid MHOrOrpanHuk "[lupammuaa Cepnuackoro”
Terpasap u Jlonexkasap

Temsb! riccreqoBaTeNbCKUX PabOT HA TETPAdIP U JOACKAIIP:
Bonbmion noaexasip

3Be3quatreie GOpMbI JoJeKadapa

Mautblii 3B€344aThlid JOAEKADIP

Hexoropsie TeopeMsl 0 TeTpadapax
OpTONEHTPUYECKUH TETPaAdIP

TeTrpasap u ero cBoucTBa



91. Terpasp, ero Meauansl 1 OUMeIMaHbI 127. Teomerpuueckue Tena Bokpyr Hac (L{ummuamap)

92. Tetpasp, BUABI CEYCHUH U pEIISHUE 3a/1a4 110 TETPadApy 128. [umuuap, KOHYC, map

93. Kyo0 129. unuHApsI BOKPYT HAC

94.  Tewmsl uccnenoBatensckux pador Ha Kyo6: 130. Konyc

95. OO0BeM | TUIONIAIb TOBEPXHOCTH KyOa 131. Tewmnl uccnegoBatenbCckux padot Ha Konyc:

96.  Jlemocckas 3amava (3agava 00 yaBoeHUU Ky0a) 132. T'eomerpuueckue Tena Bokpyr Hac (Konyc)

97.  Ky0 u ero peGepHbIe pa3BepTKH. 3aMOIlleHUE MPOCTpaHCcTBa U Tiockoctu 133.  T'eomerpus Ten. Konyce

98. durypsl U3 KyOMKOB 134. KoHyc u ero npuMeHeHHUE B OBITY

99. IIpusma 135. Cdoepa

100. Temsr uccienoBaTenbckux padot Ha [Ipusmy: 136. Tewmnl uccnenoBarensckux pador Ha Chepy:

101. B mwupe npuszm 137. 3amaum co cdepont

102. T'eomerpuyeckue Tena Bokpyr Hac (IIpuzma) 138. Cdepa u map

103. Ilokazarenb MpeIOMIICHUS TIPU3MBI 139. Cdepuyeckas reomeTpus

104. TIlpusma u ee cBoicTBa 140. DneMeHTHI cheprIeCKON TreOMETPUH

105. CeueHnus 141. lap - nunep popm

106. TemsI uccienoBaTeIbCKUX PaOOT HA CEUCHUSI: 142. TlpsiMast ¥ TUIOCKOCTH B MIPOCTPAHCTBE

107. B mupe ceyeHuit 143.  Tewmbl uccienoBarelbckux pador Ha [Ipsmyro u ITmockocTs:
108. 3agaum Ha mOCTpOEHHE CEUEHUH 144. BzauMmHOE pacrnoioXeHue MPsIMOH U MIO0CKOCTH

109. H3yueHnue ceueHHi B CTEPEOMETPUH C TOMOIIBIO KOMITBIOTEPA 145. BzaumHOE pacrnonoXeHue MPSMBIX B TPOCTPAHCTBE
110. Hcmonp30BaHWE METO/Ia CCUCHUN B CTEPEOMETPUH 146. [IBmwxenHue B mpocTpaHcTBe. [lapamuienbHbIid TEpeHOC
111. Konunyeckue ceueHus 147.  JIBuwxenue miockoctu. CBOMCTBA OCEBONH CUMMETPUH
112. HccnenoBaHue reoOMETpUYECKUX (PUTYP C TOMOIIBIO CEUCHHI 148. 3amoruieHue IOCKOCTEH

113. Hcmonb3oBaHHE peIaKTOPOB BEKTOPHOU TpaduKy [UIst TocTpoeHus ceueHuii49.  JIByrpaHHBIC YIITbI

MHOT'OTPaHHHUKOB 150. PaccrosiHre MeX Ay CKPEIIMBAIOIIUMUCS TIPSIMBIMU
114. Hexoropsle ceueHHs B KyOe 151. Pemenue crepeoMeTpUUECKUX 3a7a4 HA HAXOXKJICHHUE yria MKy MPsIMbIMU
115. TlocTpoeHue ceyeHHi! MHOTOIpaHHUKOB 152.  Dnmunconn

116. OcHOBHBIE METOJIBI TOCTPOCHUS CEYSHUH MHOTOTPaHHUKOB 153. TembI uccrnea0BaTeIbCKUX pabOT Ha DIUTATICOUT;
117. TlocTpoeHue ceyeHU BHITYKJIBIX MHOT'OIPAaHHUKOB 154. T'eomerpuueckas ¢purypa SITUICOUT

118. TlocTpoeHue MIOCKUX CEYSHUI MHOTOIPaHHHKOB 155. 3ameuaTenbHbIE CBOWCTBA AILTUIICOUIA.

119. IlepneHAMKYISPHOCTH MPSMBIX U MIIOCKOCTEH 156. Tomonorus

120. Pemienue 3a7a4 Ha MOCTPOCHHUE CEUCHHIA 157. Tewmbl uccnenoBarenbCckux padot no Tomonoruu:
121. Ceuenue Ky0a U €ro MpakKTUIECKOE MPUMEHEHHUE B 3a/1a9aX 158. Tomonorus — pa3aen MaTeMaTHKH

122. CedeHust MHOTOTPaHHUKOB 159. Tomonornyeckrue 0ObEKTHI

123. CeueHust Npu3MBbI IUIOCKOCTHIO 160. Tomonorus rna3zamMu yueHHKa.

124.  Vyumcst CTpOUTH CEUEHHS] MHOTOTPAaHHUKOB.

125. [wununanp Temul uccinedosamerbcKkux padom no meopun 6epoAmMHOCm ell, KOMOUHAMOPUKe

126. Tewmsl uccnenoBatenbckux pador Ha L{unuuap: U MamemamuiecKoil Cmamucmuxe
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Teopust BeposiTHOCTEH

3. BepositHOCTh BOKpYT Hac! 15.
4. BeposATHOCTB BBIMIPHIILIA B JIOTEPEAX 16.
S. BeposTHOCTH ciryyaiiHOr0 COOBITHS

6. BemrpeliHas cuTyanus B a3apTHBIX UTPax.

7. BnusiHre MHTEHCUBHOCTH peKJIaMbl Ha BHIOOP YEITOBEKOM MPOAYKLIUU 1
8. 3ajauu o TEOPUU BEPOATHOCTEN 2
9. Vcnonb30BaHue citydas B I€TCKUX HACTOJIBHBIX UTPAxX 3
10. MHuuMas 3araJJouHOCTb B MOBEACHUH UTPATLHBIX KyOHUKOB 4,
11.  Hayana Teopuu BeposITHOCTEN o.
12. [Tpoe3anoli OuIeT (MaTeMaTHYECKUE PacueThl) 6
13.  IlpumeHeHHE TEOPUU BEPOATHOCTH 7
14. PackpeIiBaet 1 Teopus BEpOSTHOCTH BIUSTHHUE HA CIIy4aliHbIe COOBITHA? 8.
15. CBs13b MEXTY CTATHCTHYECKUMU JJAHHBIMU U BEPOSATHOCTHBIMHU COOBITHSIMIA.
16.  CaydaiiHble BeTMYMHBI BOKPYT HAC U UX YHCIIOBBIE XapaKTEPUCTUKH. 10.
17. Crnyuaiinble coObITUS 11.
18. CiydaiiHple COOBITHSI U BEPOSITHOCTD 12.
19.  CoOpITus M BEpOATHOCTH 13.
20. CuacTnuBslil Ouser 14.
21. Teopus BEpOATHOCTEN B a3apTHBIX UIPAX

22.  Teopus BEpOSTHOCTEH U CTaTHUCTUKA

23.  DneMeHTHl TEOpUU BEPOSITHOCTU M KOMOMHATOPHKH.

KomOunaTopuxka

1. 3ameuarenbHass KOMOMHATOPUKA

2. KomOunaropuka

3. KomOuHaropuka 6€3 moBTOpEeHUH

4. KomOuHnatopuka B JIOCKyTHOU TEXHUKE

S. Kombunaropuka B Hamiei >Ku3Hu

6. Komb6unaropuka BOKpyr Hac

7. KomOunaropuka u BepoITHOCTh

8. KomOuHaroprka u KOMOMHATOPHBIE 3aaUl

9. KoMOuHanum u pactoyioskeHus

10.  PemeHust KOMOMHATOPHBIX 3a7a4

11. Crnioco0nl pelieHus KOMOMHATOPHBIX 3a]a4

12. Y IuBUTENBHBIN MUP KOMOMHATOPHBIX 3a]1a4

13. DnemeHTH KOMOMHATOPUKHU

14.

DnemMeHTbl KOMOMHATOPUKU B OCHOBHOM IIKOJIE
DreMeHTbl KOMOMHATOPUKY U ITOHATHE BEPOSATHOCTH
DeMeHTBl KOMOMHATOPUKU M TEOPHH BEPOSITHOCTEH.

MarteMaTH4eckasi CTATHCTHKA

TeMmsl uccrienoBaTeaIbLCKUX pabOT MO MAaTEMAaTHUECKOM CTAaTUCTHKE:
HccenenoBanne CTaTUCTUYECKON CBSI3M MEXKy CIIy4aliHbIMU BEJIMYNHAMHU
Maremarnueckast CTaTUCTHKA

Maremarnueckasi CTaTUCTHKA B IEHCTBUU

Matemaruueckasi CTaTUCTHKA B )KU3HU OJIHOT'O Kjlacca
CraTtucTuka Ha Ci1y:K0€e LIKOJIbI

CratucTtika OJHON HIKOJIBI

CraTucTtka — JiyKaBasi HayKa Ui HeT?

Craructuueckas o0paboTKa TaHHBIX

Cratuctrueckue UCCiIe0BaHus 5-T0 Kilacca

Cratuctrueckre HabII0IEHUS CTapOCTHI Kiacca

CratucTrueckne XapakTepUCTUKH

Cratuctrueckne XapakTEpUCTUKH 5-TO Ki1acca

CraTucTuueckoe ucciae10BaHue

roy "KPJ1 MPU Cry", LWWmvH Anekcanapa BacvunbeBHa, VPEKTOP
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