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JanHas mporpamma mno yuyeOHoMy mpeamery «Martemartuka (BKIodas anredpy M Hayaia
MaTeMaTHYeCKOT0 aHaJIn3a, TeOMETPHI0)» pazpaboTana Ha ocHOBe Paboueii mporpaMmel «Anredpa u Havasa
MaTemarudeckoro aHanuiza» k YMK IIILLA. AnumoBa u ap. (AnreGpa ¥ Hadajga MaTEMaTHYECKOTO aHAJIN3A.
Coopuuk padouux nporpamm. 10—11 kmaccer: yueb. mocobue st yuuteneit o0neo0pa3oBat. OpraHu3aImii:
6a30BbIii 1 yriry6i. ypoBHu / [cocT. T. A. Bypmuctposa]. — M.: IIpocBemenue, 2016) u Pabodyeit mporpammsr
«I"eomerpusi» k YMK JL.C. Aranacsu u nip. (I'eomerpusi. CoopHuK padouux rporpamm. 10—11 kmaccer: yueo.
nocobue A yuuTeneil obmeoOpas3oBaT. opraHuzauuid: 0a3oBblii M yrayOm. ypoBHu / [cocT. T. A.
Bypmucrtposa]. — M.: IlpocBemenue, 2018) u cOOTBETCTBYET TpeOOBAHMUSM U TOJIOKEHHUSIM OCHOBHOM
obpazoBatenpHOU porpaMmMbl MBOY COIII Ne 5 r. TumarieBcka.
1.Iln1aHupyeMble pe3ybTaThl OCBOEHHS Y4eOHOI0 mpeiMeTa «MaTteMaTHKay.

W3ydyenue MaremMaTuku B CTapiied IIKosie MJaéT BO3MOXKHOCTb JOCTIDKEHHS OO0yYaronMMHCS
CIIEYIOIINX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS TPOTpaMMbI y4eOHOro mpeaMera «MaTemaThka» OTpaKaroT
c(hOpPMUPOBAHHOCTH B TOM YHUCJIE, YACTH:
1. I'paxnanckoe BocnuTaHue:
- c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
KPUTHUYHOCTb MBIIUICHUA, YMCHHUC PACIHO3HABATH JIOTUYCCKHU HCKOPPCKTHBLIC BBICKA3BIBAHUS, OTJINYATH
TUTIOTE3y OT (haKTa;
- TOTOBHOCTb U CIIOCOOHOCTBH O0YYaIOUINXCA K CAMOPa3BUTHIO M CAMOBOCIIHTAHUIO B COOTBETCTBUHU C
00IIeYeTOBEUYECKUMHE IEHHOCTSIMH U HJI€AJIaMU TPAXKTaHCKOTO 00IIeCTBa;
- NPUHATHE TYMAHHCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOEC U JOOpPOKEIaTeIbHOES
OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO;

2. IlarpuoTHYecKoe BOCHHTAHME H (POPMHPOBAHHE POCCUIICKOM HICHTHYHOCTH:

- MPOSIBJICHUEM MHTEpEca K MPOILIOMY M HACTOSIIIEMY POCCUICKON MaTEMAaTUKH, LIECHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUICKON MAaTEMAaTUYECKOM IIKOJIbI, K
HCIIOIB30BAHMIO ITHX JOCTIKCHHUH B IPYTUX HAayKax M MPUKIAIHBIX cepax;

- LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIeNI0, CTIOCOOHOCTH BJIQJIETh IOCTOBEPHOU MH(OpMAIIel 0 MepeIOBbIX TOCTHKCHHUSIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHON MaTEMAaTHUKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOWCTBE MHpa U 00IIIECTBA;

3. JIlyx0BHOE M HPABCTBEHHOE BOCIIMTAHME IeTell HA 0CHOBE POCCHICKHX TPAAMIHOHHBIX
IEHHOCTEH:

— TOTOBHOCTH U CIIOCOOHOCTBH BECTH AHAJIOT C APYTHMH JIIOJIbMHU, JOCTUTATh B HEM B3aUMONOHUMAHUS,
HaxOJUTh OOIIME LU U COTPYAHUYATH JIJISl UX JIOCTUKCHUS;

—TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuxcsi K CaMOpPa3BUTHIO U CaMOBOCIIUTAHHUIO B COOTBETCTBUU C
00IIeYeI0BeUECKUMU [IEHHOCTSMU U UJIeajaMy TPaKJaHCKOTO O0IIeCTBa;

—HPABCTBEHHOE CO3HAaHWE M TIOBEJEHHWE Ha OCHOBE YCBOCHHMs OOIIEUETIOBEUYECKUX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS M MOBEACHUS B TOJUKYJIBTYPHOM MHPE, TOTOBHOCTU M CIIOCOOHOCTH BECTH
IUAJor C JAPYTMMH JIIOJbMH, JIOCTUTaTh B HEM B3aMMOIIOHMMAaHHS, HAXOJIUTh OOIIME IEeTu |
COTPYHHMYATH JJIS UX JTOCTUKECHUS;

4. TIpuoOmeHue aeTeil K KyJIbTYPHOMY Hacaeauio (JCTeTHYECKOe BOCIIMTAHME):

—  OCTETHUYCCKOC OTHOIIICHUEC K MI/Ipy, BKJIFOYast BCTGTI/IKy 6I)ITa, Hay‘—IHOl"O U TEXHUYCCKOT'O TBOp‘—IeCTBa;

—c(hOPMHUPOBAHHOCTh 3CTETUYECKUX MOTPEOHOCTEH, YOEKIEHHIA, ICTETHYECCKUX 3HAHUN WM YYBCTB;
NPUHATHE TYMaHUCTHYCCKHX IICHHOCTEH, OCO3HAHHOE, YBAKUTCIBLHOEC U JOOPOXKEIATCIHLHOE
OTHOIIIEHHE K JPYTOMY YEJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHHUIO;

— IIO3HABAaTCJIBbHBIX MOTHBOB, HaHpaBHeHHBIX Ha HOJIy‘-IeHI/Ie HOBBIX 3HaHI/II71 110 HpeI[MeTy,
HEOOXOAUMBIX 11 00BSICHEHHUS HAOIF01aeMBIX IIPOIIECCOB M SIBJIICHHUI; TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHHIO, B TOM YHCJIC CaMOOOpa30BaHHIO, HAa MPOTSKCHUH BCEH JKU3HU; CO3HATEIbHOE
OTHOIIICHHE K HEMPEPLIBHOMY O0Opa30BaHUIO KaK YCIOBHIO YCIEHIHON Mpo(hecCHOHAILHOW U
0OI1IECTBEHHOM I€SITCILHOCTH,

5. Homyasipu3anust HAYYHBIX 3HAHMIE cpean Aereii (LleHHOCTH HAYYHOrO MO3HAHHUS):



— Oco3HaHKe CONMANBHOTO, KYJIBTYPHOTO, AYXOBHOT'O MHOTO00pa3usi COBPEMEHHOT'O MUPA.

—MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHHYCCKOMY TBOPYECTBY, BIIAJICHHE JOCTOBEPHON WHMOpMaIHen o
MEPEIOBBIX JIOCTHIKCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

—-MHTEpeca K OOYYCHHMIO M TIO3HAHWIO, JIOOO3HATETHLHOCTH, TOTOBHOCTH K CIOCOOHOCTH K
caM0o00pa30BaHUIO, UCCIIECIOBATEIIBCKON JISATSIIBHOCTH, K OCO3HAHHOMY BBIOODY HANpaBJICHHOCTH U
YpOBHsI 00YYEHHUS B JAIbHEUIIIEM;

6. ®usuyeckoe BocnuTanue u GopMUPOBAHUE KYJILTYPbI 310POBbI:

—  (usuueckoe, YMOIMOHATBHO-TICUXOJIOTHIECKOE, COIIMATFHOE OJIaronoIydne 00yJalonuxcs B KU3HH
00pa30BaTeNbHON OpraHU3allU, OIIYIICHHE IEThbMHU O€30MacHOCTH M MICUXOJIOTHYECKOTro KoMpopra,
nH(pOpMaIMOHHOM 6€30MacHOCTH;

— OepexHOoe, OTBETCTBEHHOEC M KOMIIETCHTHOE OTHOIICHUE K (DU3MYECKOMY M TICUXOJIOTHYECKOMY
3/I0pOBBIO, KAK COOCTBEHHOMY, TaK U APYTUX JIIOJe, yMEHUE OKa3bIBATH MIEPBYIO MIOMOIIb;

— TMPUHATHE W PEANTH3AlHUI0 IICHHOCTEH 3J0pOBOrO M 0E30MacHOro oOpas3a >KU3HU, MOTPEOHOCTH B
(1)I/I3I/ILIGCKOM CaMOCOBCPUICHCTBOBAHUHN, 3aHATUAX CIIOPTHBHO 03I[Op0BHTGJILHOfI ACATCIIbHOCTBIO,
OCO3HAHME TIOCIICICTBHI U HENTPUATHE BPEAHBIX IPUBBIUCK;

7. Tpynosoe BocnuTaHue U MPodecCHOHAILHOE CaMooNpeIe/IeHue:

— OCO3HaHHBINA BBIOOp Oyaymiel nmpodeccuu U BO3MOKHOCTEN peann3alui COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB; OTHOIIEHHE K MPO(PECCHOHANBHON AESITEIbHOCTH KaK BO3MOXKHOCTH y4YacTUSl B PELICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX IPOOIIEM;

— OCO3HaAHHBIN BBIOOP OyayIIel mpodeccuu Kak MyTh U CIOCO0 peann3ainui COOCTBEHHBIX JKHU3HEHHBIX
IJIaHOB;

— TOTOBHOCTh OOYyYaIOIIUXCS K TPYIOBOW MPO(EeCCHOHAIBHON ACSITENLHOCTH KaK K BO3MOXKHOCTH
y4acTus B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAMOHABHBIX TPOOIIEM;

— TOTPeOHOCTh TPYAUTHCS, YBaXKEHHUE K TPYAYy U JIIOASM TpyAa, TPYIOBBIM JIOCTHKEHUSM,
I00pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BUIaM TPYJIOBOH
JIESITEIBHOCTH; TOTOBHOCTh K CaMOOOCTY)KUBAHUIO, BKJIIOYAsi OOYYCHHE W BBHITIOJHEHHE JOMAITHUX
00s3aHHOCTEH.

8. DKOJOrHYecKoe BOCHUTAHUE:

—  ¢(hopMUPOBAHHOCTH FKOJIOTUYECKOTO MBIIUICHHUS, TOHUMAHUS BIUSHUS COIMAIbHO-3KOHOMUYECKHUX
IPOLIECCOB HAa COCTOSHUE NPUPOAHOM M COLMAIBHOW Cpelbl; MPUOOPETEeHHE OIbITa 3KOJIOro-
HaIIPaBJICHHOM EATEIIBHOCTH;

— CIIOCOOHOCTH INpPHUHUMATh 3HAHUA, MOJIy4daeMble NMPH HM3YYEHHU MpeaMeTa, A pelleHus 3ajad,
CBA3AHHBIX C OKpYXKalOLEHd NPUPOJHOU CPEIOM, INOBBIIICHUS YPOBHS JKOJIOIMYECKON KYJBTYPBI,
OCO3HaHMs INI00ANTBHOIO XapakTepa AKOJOTMYECKUX MpoOJeM M IMyTell MX pelleHHs MOCpPEeACTBOM
METOZOB IIPEIMETA;

—  DKOJIOTMYECKOTO MBIIIIECHUS, YMEHUS PYKOBOACTBOBATHCS UM B II03HABATEIbHOM, KOMMYHHKAaTUBHOU
Y COLMAIBHOM MPAKTHUKE.

Memanpeomemnmnuie:

— YMEHHUE CaMOCTOATEIBHO OIPEACNATh LEIU AEATEIbHOCTH MU COCTABIIATH IUIAHBI JEATEIbHOCTH;
CaMOCTOSITENIBHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; MCIOJIb30BaTh
BCE BO3MOJXHBIE peCypChbl I JOCTIDKEHHsA IIOCTaBICHHBIX LEJIEH W pealu3alyy IIJIaHOB
NeSITENIbHOCTH;, BBIOMPATh YCIIEUIHbIE CTPATErMH B Pa3IMUHbIX CUTYaLUsX;

— yMEHHME NPOAYKTHBHO OOILATHCS M B3aUMOJCHCTBOBaTH B MpPOLIECCE COBMECTHOH JESTENBbHOCTH,
YUUTBIBATH TIO3UIUH JPYTUX YYACTHUKOB JICATEILHOCTH, 3 (HEKTUBHO pa3pemiaTs KOH(IUKTHI;

— BIJIAQJICHUE HABBIKAMHU I103HABATENbHON, Y4eOHO-UCCIEI0BATEIbCKOW M MPOEKTHOH NesSTeNbHOCTH,
HaBBIKAMH pa3perieHust MpooIieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIIEHOMY TIOMCKY METOZIOB
pelIeHus NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METOI0B [TI03HAHMS;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATEIbHOW MH(POPMALMOHHO-II03HABATEIbHOW AESITEIBbHOCTH,
BKJIIOYasi yMEHUE OPUEHTUPOBATHCS B PA3INYHBIX UCTOYHMKAX UH()OPMAIH, KPUTHUECKU OLEHUBAThH
Y MHTEPIIPETUPOBATH HH(OPMAITHIO, ITOTyYaeMyIO U3 Pa3INYHBIX HCTOUHHKOB;



— yYMEHME HCHOJb30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTHH (nanee —
UKT) B perieHnH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHM3ALIMOHHBIX 3a/1a4 C COOIIOJCHUEM
TpeOOBaHUI APrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHMs, MPaBOBbIX HU
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

—  BJIQJICHUE S3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO U3J1araTh CBOIO TOUKY 3PEHUS,
HCIIOJIB30BATh AACKBATHBIC A3BIKOBLIC CPCACTBA,

— BIIQJICHUE HaBBIKAMU I103HABATEIbHON pe(dIeKcCHMH KaK OCO3HAaHUS COBEPILAEMBIX JAEHCTBHHM U
MBICJIUTCIIBHBIX IPOUECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, T'paHull CBOCT'O 3HAHUA U HC3HAHUA, HOBBIX
MI03HABATENbHBIX 33124 U CPEJCTB UX JOCTHIKEHHUS.

IlpeaMeTHBbIE PE3YIbTAThLI 00YUEHUS

B pesynbrare uzyueHus Kypca ajaredpbl 4 Hauajia MmareMaTnueckoro anaiamsa B 10-11 kmaccax
BBINYCKHMK HAYYHUTCH:

9J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTH4eCKOM JOTUKH:

e CBOOOJHO ONEepUpoOBaTh MOHATHUSAMH: KOHEYHOE MHOXKECTBO, 3JE€MEHT MHOXKECTBA, MOJAMHOXKECTBO,
nepecedeHne, 00beIMHEHNE U Pa3HOCTh MHOXECTB, YHCIOBbIE MHOXKECTBA HA KOOPAUHATHOW MPSIMOIi,
OTPE30K, UHTEPBa, MOJYHHTEPBAJ, MPOMEXYTOK C BBIKOJIOTOW TOUYKOH, rpadudyeckoe mpeacTaBiIeHHUE
MHOXECTB Ha KOOPJAMHATHOM IUIOCKOCTH;

e 33/1aBaTh MHOKECTBA IIEPEUNCICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

e OIEpUPOBATH MOHATUSAMU: YTBEPXKICHUE, OTPULIAHNAE YTBEPIKICHUS, HICTUHHBIC U JIOXKHBIE YTBEPKICHUS,
IPUYMHA, CJIEICTBUE, YACTHBIN Cllyyail 0OLIEro yTBep K IEeHHs, KOHTPIPUMED;

e IIPOBEPATH NPUHALIEKHOCTD JIEMEHTA MHOXKECTBY;

e HAXOJUTh IepeceyeHre M OObEIUHEHHE MHOXKECTB, B TOM YHWCIIE INPEICTaBIECHHBIX I'paUuecKd Ha
YHUCJIOBOU MIPSIMOM M HA KOOPAUHATHOM INIOCKOCTH;

e TPOBOAMTH JAOKA3ATEIbHBIC PACCYKACHUS 151 0OOCHOBAHUS MCTUHHOCTH yTBEP)KICHHM.

B nosceonesnoii sorcuznu u npu uzyueHuu Opy2ux npeomemos:

e HCIIOJIB30BAaTh YMCJIOBBIE MHOXKECTBA Ha KOOPAMHATHOM NMpPSIMOW M HAa KOOPAMHATHOW IUIOCKOCTH VIS
OIMCaHUs PEAIBHBIX IIPOLIECCOB U SABJICHUN;

e IIPOBOJUTH JOKA3aTEIbHBIEC PACCYKIACHUSA B CUTyalUsX ITOBCEIHEBHOM XKU3HHU, IIPU PELICHUU 3a7a4 U3
JIPYTUX IPEeIMETOB.

BbIIIYCKHHUK IMOJYYUT BO3MOKHOCTb HAVUUTLCH:

e ONEpUPOBATH NOHATUEM ONPEIEICHUS, OCHOBHBIMU BUIAMU OIPEAEIICHUI, OCHOBHBIMU BUJAMU TEOPEM;

e [IOHMMAaTh CYyTh KOCBEHHOI'O JI0KA3aTEJIbCTBA;

e OIIEPUPOBATH MOHATUAMH CYETHOTO U HECUETHOTO MHOXKECTBA;

e [IPUMEHATH METOJ MAaTeMaTUYECKOU MHAYKLUH Il IPOBEACHHUS PACCYKICHUM U I0KA3aTEIbCTB U IIPU
pELIECHNUH 3a]1a4.

B nmoBceaHeBHOI KU3HU U IIpU U3YUYCHUU APYTUX HNPCAMECTOB:

® UCIOJb30BaTh TEOPETUKO - MHOKECTBEHHBIH S3bIK U SI3bIK JIOTUKH JUIS OMMCAHUS PEAbHBIX MPOIIECCOB U
SBJICHUI, TIpU PELIEHNH 3aJa4 IpyTuX y4eOHbIX IPEIMETOB.

Yucsia v BbIpaKeHU:

° CBO6OILHO ONCpHUPOBATH NOHATHAMU: HATYPAJIbHOC YN CJI0, MHOXKCCTBO HATYpPAJIbHBIX YUCEII, HEJI0C YUCIIO,
MHOXKECTBO LCJIBIX YHUCECII, OOBIKHOBEHHAS )Ip06I), JCCAaTHYHAasA JIpO6B, CMCHIAHHOC YHCJIO0, pallMOHAJIBEHOC
YHCJI0, MHOXKCECTBO pallMOHAJIBHBIX YHUCEII, UPpalluOHAJIIBHOC YUCJI0, KOPECHBb CTCIICHHU 1, HeﬁCTBHTeHBHOG



YKCJI0, MHOXECTBO JIEHCTBUTENIBHBIX UYUCEN, T€OMETPUYECKasi MHTEPIIPETALNs HATYypPaJbHBIX, LEJIBIX,
palOHaIbHBIX, JEHCTBUTEIBHBIX YHCET;

e TIOHUMAThH ¥ OOBACHATH PA3HUILY MEXKAY MO3UIIMOHHON U HETTO3UIIMOHHON CHCTEeMaMH 3aIIHCH YHCET,

e TIEPEBOJUTH YUCIIA U3 OJHON CHUCTEMBI 3aIIMCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

e JOKa3bplBaThb W UCIOJb30BaTh MPU3HAKU JIEIUMOCTH CYMMBI M IPOU3BEACHUS IPU BHIOJHEHUU
BBIUMCIICHU U pellleHnH 3ajay;

e BBINOJHATh OKPYIJICHHE PALMOHAIBHBIX M HPPALIMOHAJIBHBIX YUCEN C 33JaHHON TOUYHOCTBIO;

e CpaBHUBATh JEHCTBUTENbHBIC YNCIIA PA3HBIMU CIIOCOOAMU;

e YIOPSAA0YMBATH YHCIIA, 3AIIUCAHHBIE B BUJIE OOBIKHOBEHHOM U AECATUYHOM IpoOH, Ynciia, 3alUCaHHbIE C
MCTOJIb30BaHUEM apH(PMETHUECKOT0 KBAIPATHOTO KOPHs, KOpHEH crenenu Oonplie 2;

e naxomuth HOJl u HOK pa3ubsiMu crioco6amu U MCIIONB30BaTh UX MPU PELICHUHN 33/a4;

e BBINOJHATH BBIUMCIICHUS U TIPE0OPa30BaHUs BBIPAKECHUH, COJIEPKAIIUX ACHCTBUTEIbHBIC YUCIIA, B TOM
quclie KOPHU HaTYpaJIbHbIX CTEIIEHEH;

e BBINOJHATH CTAaHAAPTHBIE TOXKIECTBEHHbIE MPE0Opa30BaHMsl TPUTOHOMETPUUECKUX, JJOTapU(PMHUUECKHUX,
CTENEHHbIX, UPPALIMOHATIBHBIX BBIPAXKEHUH.

B nosceonesnoti socuznu u npu uzyuenuu Opyeux npeomemos:

¢ BBINOJHATH U OOBACHATH CPABHEHHE PE3yIbTATOB BEIYUCICHUH MPH PEIICHUU NIPAKTUYECKUX 3aa4, B TOM
qHcye MPUOIMKEHHBIX BRIYUCICHHUN, HCTIONB3YS pa3HbIe CIIOCOOBI CPaBHEHHUIA;

® 3aIKUCBIBaTh, CPABHUBATH, OKPYTIIATH YHCIOBBIE IAHHBIC PEAIBHBIX BEJIMYMH C UCIIOJIB30BAHUEM Pa3HBIX
CUCTEM MU3MEPEHHS;

e COCTAaBJISATh ¥ OLIEHUBATh Pa3HBIMHU CIIOCOOAMU YHCIIOBBIE BEIPAXKEHUS IIPU PELLICHUH TPAKTUYECKHX 3a]a4
¥ 33/1a4 U3 JPYTUX y4eOHbIX IPEAMETOB.

BBINNIYCKHUK IMOJYYUT BOSMOKHOCTHb HAVIUTHCH .

e cBOOOJIHO ONIEPUPOBATH YUCIOBBIMH MHO>KECTBAMH IIPU PEIICHUH 3a/1a4;
e [IOHUMAaTh MPUYHHBI 1 OCHOBHBIE UJIEU PACILIUPEHHS YUCIOBBIX MHOKECTB;
e BJIAJICTh OCHOBHBIMU NOHATHAMH TEOPUU NEITUMOCTHU IIPU PEIIECHUHU CTAHJAPTHBIX 33/]a4;
e uMeTb 0a30BbIE NPEICTABICHUS O MHOXKECTBE KOMIIJIEKCHBIX YHCET;
e CBOOOJIHO BBIMOJHATH TOXJECTBEHHbIE NPEe0oOpa30BaHUS TPUTOHOMETPUUECKUX, JIOTapU(PMUUYECKHX,
CTETICHHBIX BBIPAKEHUM;
e BiazaeTh Gpopmynoit GuHoma HeioToHa;
e [PUMEHSATH NPU PELIECHUH 33/1a4 TEOPEMY O JMHeHOM npeactasiennn HO/JL;
e TIPUMEHATH IIPU pelleHnu 3a1ad Kuraiickyto TeopeMy 00 ocTaTkax;
e IIPUMEHATH [IPU PelIeHNH 3a1a4 Mayto Teopemy Pepma;
e yMETb BHINOJHSATH 3aMIUCh YHCIIA B MO3UIUOHHON CUCTEME CUUCIICHUS;
e TMPUMEHATH [IPU PEIICHUH 3a/1a4 TEOPETUKO-YHUCIOBbIE (PYHKIMH: YUCIIO U CyMMa JeJIuTeNel, PyHKIUIO
Ditnepa;
e TMPUMEHATH IPU PEIICHUH 3a/1a4 LEIMHbIE TPOOH;
e TPUMEHAThH NPU PELICHUH 3a/1a4 MHOTOWIEHBI C IHCTBUTEIBHBIMU U IIeNBIMU K03 purimenramu;
e BJAJETh NOHATUAMHU IIPUBOJMUMBIN U HENPUBOAUMBIN MHOTOUIEH U IPUMEHATDH UX NIPU PELICHUH 3a/1a4;
e TPUMEHATH IIPU pelieHnu 3aa4 OCHOBHYIO TEOPEMY alreOphl;
e TIPUMEHSTH NPH PEIICHUH 3a/1a4 IpOoCcTeHIe PyHKIIUN KOMIUIEKCHOW IIEPEeMEHHON KaK TeOMETPUIECKHE
peoOpa3oBaHuUs.

YpaBHeHus U HepaBeHCTBA:



CBOOOJHO ONEpUPOBaTh TMOHATHSIMU: YPAaBHEHUE, HEPABEHCTBO, PABHOCWIbHbIE YPaBHEHUS U
HEPABEHCTBA, YPaBHEHHUE, SABJISAIOLIEECS CIEACTBUEM JIPYIOro YpaBHEHHMs, ypaBHEHHUS, PAaBHOCUJIbHBIE HA
MHOY€ECTBE, paBHOCHJIbHbIE ITPe0Opa30oBaHus ypaBHEHUH;

pelaTh pa3Hble BU/Abl ypaBHEHUIN U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPbIE ypaBHEHUS 3-11 U 4-
i cTeneHei, 1poOHO-pallMOHaIbHbIE U HpPallMOHAIbHBIE;

OBJIaJIETh OCHOBHBIMU THUIIAMHU IIOKAa3aTENbHBIX, JOTapu(PMHUUECKUX, HPPALMOHAIbHBIX, CTENEHHBIX
YpaBHEHHH M HEPABEHCTB U CTaHIaPTHBIMU METOJAMHU UX PELICHUH U IPUMEHSTh X IIPU PEILICHUH 3a/1a4;
NPUMEHSATH TeopeMy be3y K pelieHuio ypaBHeHuil;

IPUMEHATH TeopeMy Buera aiis perieHnss HeKOTOPBIX YpaBHEHHM CTENEeHHU BhIlIE BTOPOIA;

MOHUMATh CMBICII TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCWIIBHBIX ITPE0Opa30BaHUAX YPABHEHUH U YMETh UX
JTOKa3bIBATh;

BJIAJIETh METOJIaMH PEIICHUS YPAaBHEHHIA, HEPABEHCTB M X CHCTEM, YMETh BBIOMPATh METO/I PEILICHUS H
000CHOBBIBATh CBOM BEIOOD;

UCIIOJIb30BaTh METOJ MHTEPBAJIOB JJISl PEIIEHUs HEPAaBEHCTB, B TOM YHCIIE IPOOHO- pallOHAIbHBIX U
BKJIIOYAIOIIUX B €051 MPPALMOHAIbHbIE BEIPAKECHNUS;

pewaTh anredpanyeckue ypaBHEHHs U HEPABEHCTBA U MX CUCTEMBI C IIapaMeTpaMu ajreOpandeckuM U
rpaduuecKuM METO/1aMHu;

BJIaJIeTh pa3HbIMU METOJIaMH J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHs B LIEJIbIX YACIAX;

n300pakaTh MHOXKECTBA HA IIOCKOCTH, 337[aBaeMble ypaBHEHUSAMH, HEPABEHCTBAMH U UX CHCTEMaMH;
CBOOO/JIHO MCHOJIb30BaTh TOXAECTBEHHbIE IpeoOpa3oBaHUs MpPU PELICHUH YPaBHEHUM U CUCTEM
YpaBHEHUM.

B noeceonesnoti scusznu u npu uzyyeHuu Opyeux npeomemos:

COCTABJIATh M pellaTh ypaBHEHHsI, HEPAaBEHCTBA, UX CHCTEMBbl IPU PELICHUHU 3a/ad IPYTUX Yy4eOHBIX
[IPEAMETOB;

BBITOJIHATH OLICHKY NMPaBAONOJ00MS Pe3yabTaTOB, MOJYYaeMbIX MPHU PEIICHUH PA3IUYHBIX YpPaBHEHUH,
HEPaBEHCTB U UX CHCTEM TP PEIICHUH 3a]1a4 APYTUX yUYEOHBIX MPEIMETOB;

COCTaBJISITh U PeIllaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMu IIPU PElIeHUH 334a4 JPYTUX y4eOHBIX
[IPEAMETOB;

COCTABJIATh YpPaBHEHUE, HEPABCHCTBO MM MX CHUCTEMY, OIMUCBHIBAIOLIUE PEAIBHYIO CUTYALUIO WIH
MPUKIIAJHYO0 3a]1a4y, UHTEPIPETUPOBATH ITOIYYEHHBIC PE3YJIbTATHI;

HCIIOJIB30BATh IIPOrPaMMHBIE CPEICTBA IIPU PEILEHUU OTAEIbHBIX KIIACCOB YPAaBHECHUN U HEPABEHCTB.

BBINIYCKHUK MOJYYUT BO3MOKHOCTb HAVYUTHCHA .

CBOOOJTHO OTIPE/ICIIATH TUI U BEIOUPATh METO/I PEIICHHSI TTOKA3aTENbHBIX U JIOTapH(PMUYECKIX ypaBHEHUN
U HEpPaBEHCTB, HPPALMOHAJIbHBIX YPAaBHEHUW M HEPAaBEHCTB, TPUTOHOMETPUUECKHX YpaBHEHHH U
HEPaBEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTe OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB € ITapaMeTpamy;

IIPUMEHATH [P PELICHNH 3a]a4 HepaBeHCcTBa Ko — byHskoBckoro, bepryinny;

MMETH NPECTABIEHNE O HEPABEHCTBAX MEXKYy CPEAHUMH CTEIIEHHBIMHU.

DyHKUMH:

BJIQ/ICTh TMOHATUSMU: 3aBUCUMOCTb BEJIMYUH, (YHKIUS, apryMEHT U 3HaueHue (yHKUUH, 00JIacTh
ONpeAeNieHUs] U MHOXECTBO 3HAueHUW (yHKIUU, TpaduK 3aBUCHUMOCTH, Trpaduk (yHKUWU, HYIU
GYHKIIUHM, TIPOMEXYTKH 3HAKOMOCTOSIHCTBA, BO3pAcTaHHWE HAa YHUCIOBOM IMPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM TPOMEXKYTKE, HauOoJblllee U HANMEHbIIee 3HaUYeHNEe (QYHKIMU HA YUCIOBOM IPOMEXYTKE,
nepuoandeckast GyHKIHs, IEPUO, YSeTHAS U HeUeTHasl (yHKIUY;



e  YMETb IPUMEHATH ITH NOHATHUS NPU PELIEHUU 3a/1a4;

e  BJAJIETh NTOHATUEM CTeNeHHas (YHKIHS; CTPOUTH ee rpaduK U yMETh MPUMEHATh CBOMCTBA CTEIEHHOM
(GYHKINU TpU peIIeHUH 3a1a4;

e  BIAJETh NMOHATHAMHU NOKa3aTelbHas (QYHKIHS, YKCIIOHEHTA; CTPOUTH UX TpapUKU U yMETh NPUMEHSThH
CBOICTBa MMOKa3aTeabHOU (DYHKLIMHU IPU PELICHUH 3aay4;

e  BIAJETh NOHATHEM Jiorapugmuueckass (yHKIUS; CTPOUTH €€ rpaduK U yMEThb NMPUMEHSTh CBOMICTBa
sorapuMudecKor PyHKITMU TIPH PEUISHUH 3a]1a4;

e  BJAJIETh NOHATUAMM TPUTOHOMETpPUUECKUE (PYHKIIMU; CTPOUTH UX I'paMKU U yMETh IPUMEHSTh CBOMCTBA
TPUTOHOMETPUUYECKUX (DYHKIMI NP peIIeHUH 3a/1a4;

e  BJAJETh MOHATHEM OOpaTHast PyHKIM; IPUMEHSTh 3TO MMOHATUE NPH PEIICHUH 33]a4;

e  IPHUMEHSATH NIPH PEIICHUM 33J]a4 CBOWCTBA (PYHKIUI: YeTHOCTb, IEPUOJHUYHOCTh, OTPAHUYCHHOCTD;

e  IPUMEHSATH NIPH PEIICHUH 33J1a4 peoOpa3oBaHus rpaduKoB PYHKINH;

e  BIIAJETh MOHATUSAMHU YHUCIOBAsI IOCIEI0BATENLHOCTD, apU(PMETUUECKAs U TEOMETPUYECKAs IPOIPECCHS;

e  MPUMEHSATH [IPHU PELICHUH 3a]1a4 CBOWCTBA U MPU3HAKHU apU(PMETUUECKOM U TeOMETPUYECKOI Tporpeccuil.

B nosceonesnotl scuznu u npu uzyueruu opyaux yueoHvix npeomemos.

e ompeaensATh Mo rpadukaM M HMCIONB30BaTh Ul PELICHUS MPUKIAJHBIX 337a4 CBOWCTBA peasbHBIX
NPOIIECCOB M 3aBUCUMOCTEH (HauOoJbIIMe M HAUMEHBIINE 3HAYEHUS, NMPOMEXYTKH BO3pACTaHUS H
yObIBaHMS (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, aCUMITITOTHI, TOYKH Meperuda, mepuoi u T.11.);

® UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NIPAKTUYECKON CUTYyalUH;

e ompeneisaTh Mo rpadukaM MPOCTEHIINE XapaKTEPUCTHKU IMEPHOJUYECKHX IPOILIECCOB B OHMOIOTHH,
HKOHOMHUKE, My3bIKE, PaAHOCBI3U U Ip. (aMIUIUTY 1A, IEPUOJ U T.I1.).

BBINIYCKHHUK IMOJYYUT BO3MOKHOCTb HAVUUTLCH .

e BJIAJICTh IOHATUEM ACUMIITOTBHI U YMETh €ro IPUMEHATH [IPU PEILICHUH 3a7a4;
e TMPUMEHATh METOJbl PELICHHUS MNPOCTeHINX AudQepeHInanbHbIX ypaBHEHHH IMEPBOr0 M BTOPOTO
MIOPSIIKOB.

DJ1eMeHTbl MATEMATHYECKOr0 aHAJIHU3A:

e  BJAJIETh NOHATHEM OECKOHEYHO YOBIBAIOLIAsl FTEOMETPUYECKas IPOrpecchs U yMETh IPUMEHSTh €ro MpH
peLIeHnY 3a/1a4;

e  IIPUMEHSATH JUIsl PELIEHUs 3a/1a4 TEOPHUIO IPEIETIOB;

e  BIAJETh MOHATHAMU OECKOHEYHO OOJbIIMe M OECKOHEYHO Mallble YHMCIIOBBIC IMOCIIEAOBATEILHOCTH H
YMETb CPaBHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO MaJIble MOCJIE0BATEILHOCTH;

e  BIIAJIETh MOHATUSAMU: IPOU3BOJHAS (PYHKIIMH B TOUKE, IPOU3BOIHAS (DYHKIIUY;

e  BBIYUCIATH [IPOU3BOJHBIC ANEMEHTAPHBIX (PYHKIMNA U UX KOMOMHALIMIA;

e  HCClIe[0BaTh (PYHKIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

e  CTPOMUTH I'paUKH U NMPUMEHATh K PEIIECHHIO 33]a4, B TOM YHCJIE C MapaMeTpOM; BIAJeTh HMOHATHEM
KacaTenbHast K rpaduky QyHKUIMU U yMETh IPUMEHSTh €T0 MPH PeIeHUH 3aj1ay;

e  BJAJIETh MOHATUAMHU NIepBOOOpa3Has PYHKLUS, ONpEAeTICHHbIN HHTETPa;

e mpuMeHsATh Teopemy HbroTona—JleiiGHNIa U ee CIIeACTBUS AJIs peIIeHUs 3a/1a4.

B noseceonesHotl sxcuznu u npu uzyuenuu opyux yueoHvix npeomemos.

¢ pflaTh MPUKIAAHBIC 3agadyu U3 61/IOJ'IOFI/II/I, (1)I/IBI/IKI/I, XHMMHH, 3KOHOMHKH H JOPYyrux IMIIpEaAMETOB,
CBA3aHHBIC C HCCIICAOBAHUECM XAPAKTCPHUCTUK IIPOLCCCOB;
¢ HHTCPHIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI.

BbINIYCKHHUK IMOJYYHUT BO3MOKHOCTb HAVUUTLCH:




cBOOO/IHO BJIAJIETh CTAHAAPTHBIM allapaToM MaTEMaTHUYECKOTO aHallu3a JJIsl BBIYUCIICHUS IPOU3BOIHBIX
(GYHKITUN OJTHOU TIEPEMEHHOI;

CBOOOHO MPUMEHSTH amnmapaT MaTeMaTUYeCKOTo aHaau3a sl UCCleoBaHusS (DYHKIUN U MOCTPOCHUS
rpaduKOB, B TOM YHUCIIC UCCIICIOBAHMSI HA BHIMTYKIIOCTD;

OTIepUpPOBAThH MOHATHEM TIEPBOOOPA3HON (DYHKIIMH JIJIsl PEIICHUs 33714,

OBJIAJIETh OCHOBHBIMH CBefieHUsAMH 00 wuHTerpaine Hprorona — JleliOHUIIA M €ro mpOCTEHIINX
MPUMEHEHUSIX;

OTIEPUPOBATH B CTAHJAAPTHBIX CUTYAIUAX MTPOU3BOJIHBIMHU BBICHINX MOPSIIKOB;

YMETh MPUMEHSTH MPU PEIICHUH 3a1a4 CBOMCTBA HEMIPEPHIBHBIX (PYHKIIHIA;

yMETh IPUMEHSATH MIPH PELLIEHUH 3a/1a4 TeopeMbl Beliepitpacca;

YMETh BBIMOJHATh TMPUOIMKCHHBIE BBIUMCICHHUS (METOABI pEUICHHS YpaBHEHWH, BBIYUCICHUS
OTpEeICTICHHOTO UHTETpaia);

YMETh MPUMEHATh MPUIOKEHUE NPOU3BOJHOM M OINPEIEICHHOTO HWHTErpajga K pEIICHUIO 3aj1ad
€CTECTBO3HAHHS,

BJIQJICTh TOHATHSIMHU BTOpas MPOW3BOJHAS, BBIMTYKIOCTh TI'paduka (YHKIMH W YMETh HCCIEAOBATh
(YHKIIMIO Ha BBIMYKJIOCTb.

CraTtucTHka u TEOPUHA BCPOHTHOCTeﬁ, JIOTUKA " KOMﬁHHaTopHKa:

ONEpUPOBAaTh OCHOBHBIMU OIMCATEJIbHBIMU  XapaKTEPUCTUKAMU UHCJIOBOrO HalOopa, TIOHATHEM
reHepajbHasi COBOKYITHOCTh M BBIOOPKOI U3 Hee;

ONEepUPOBATh MOHATHUAMU: YACTOTAa M BEPOSTHOCTb COOBITHS, CyMMa M NPOU3BEICHHE BEPOSTHOCTEH,
BBIYUCIISTH BEPOSTHOCTU COOBITUI HA OCHOBE MOJICUETa YHCIIA HCXOJI0B;

BJIa/IETh OCHOBHBIMH MOHITHSIMH KOMOMHATOPUKU M YMETh WX MPUMEHSTH MPH PEIICHUHU 3aa4; UMETh
MpeicTaBiIeHHe 00 OCHOBAX TEOPHH BEPOSITHOCTEN;

MMETh MPEACTABICHUE O JAUCKPETHBIX M HEMPEPBIBHBIX CIyYailHBIX BEIMYMHAX U PACIPEICICHUSIX, O
HE3aBUCHUMOCTH CITyYalHBIX BEJIUYUH;

MUMETh NPEJCTABIEHNE O MATEMAaTUUYECKOM OKUJAaHUM U JUCTIEPCUU CITyYalHbIX BEJIUUNH;

MMETh NPEJCTABIEHNUE O COBMECTHBIX PACIPEICIICHUSAX CTy4YallHbIX BEIMYUH;

MMOHMMATh CYTh 3aKOHA OOJIBIINX YHCE U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSATHOCTEH;

MMETh MpPEICTABICHUE O HOPMAJIbHOM pACHpEACIICHUH WM IpPUMEpax HOPMAJIbHO paCHpEIeIICHHBIX
CIIy4alHbIX BEJINYUH;

MMETh MPEJCTABICHUE O KOPPESIIUH CIIy4ailHbIX BEJTUYMH.

B nosceonesnoti srcuznu u npu usyuenuu opyux npeomemos:

BBIYUCIISITH WJIA OIEHUBATh BEPOSTHOCTH COOBITHI B PeaIbHON KU3HU;
BBIOMPATH METO/IbI MOIXOISAIIETO MPEACTaBICHUS U 00PAOOTKH JTaHHBIX.

BbINIYCKHHUK IMOJYYUT BO3MOKHOCTb HAVUUTLCH:

e VUMETh [IPEACTABICHUE O LIEHTPAIbHOU NIPENCIBHON TEOPEME;
UMETh MPECTABICHHE O BEIOOPOUYHOM K0d(pPHIIMEHTE KOPPEISAIIUH U JIMHEHHON perpeccuu;

UMETh TMPEACTABIEHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTHUECKON TUIOTE3bl, O
CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

UMETb MIPEJCTABICHHUE O CBSA3M AIMIIUPHUECKUX U TEOPETHUECKUX pacIIpelesIeHu];

UMETb MIPEJCTABICHUE O KOAUPOBAHUM, IBOUYHOM 3alHUCH, TBOMYHOM JIEPEBE;

BJIaJIeTh OCHOBHBIMM MOHATUAMHU Teopuu rpados (rpad, BepiinHa, pedpo, CTENEHb BEPIIWHBI, MYTh B
rpade) u yMeTh IPUMEHSATh UX MPH PEIICHUH 33a4;

UMETh NPECTABICHUE O JEPEBbSIX U YMETh IPUMEHSTH [IPU PELICHNUH 33/1a4;

BJIa/IETh MOHITUEM CBS3HOCTb U YMETh IPUMEHATHh KOMIIOHEHTBI CBSI3HOCTH IIPH PEIICHUH 33/1aY;

YMETh OCYILECTBIATH IyTH 110 pedpam, 00xo1pl pedep U BepUInH rpada;



e UMETh NpEACTaBIeHUE 00 >MIEPOBOM M IaMUIBTOHOBOM ITyTH, UMETh NPEACTABICHUE O TPYIHOCTH
3a/1a4d HaXOXKJEHUsSI FaMUJIbTOHOBA ITyTH;

e BIAJCTH IOHATUAMU KOHEYHBIE U CYETHBIE MHOYKECTBA U YMETh UX IIPUMEHATH IIPU PELICHUU 3a/1a4;

e YMEThb IPUMEHATh METOJ MAaTEMATUYECKON MHIyKIIHH;

e YMETh IPUMEHATh NPUHIUN J(MpUXIIe IPU PEIICHUH 3a1a4.

TekcToBBIE 3a1a4M:

e pelaTh pa3Hble 33/1a4M MOBBIIIEHHON TPYIHOCTH;

e AHAIM3MPOBATh YCJIOBUE 33Ja4yH, BBHIOMpATh ONTHMAJbHBIM METOJ pELICHUs 3aJaud, paccMaTpHUBas
pa3IUYHbIE METOJIBI;

e CTPOWTBH MOJIENIb PEUICHHUS 3a7auH, IPOBOIUTH JIOKA3aTEIbHBIE PACCYKICHHS IIPH PEIICHUH 3aJauu;

e pemarh 3ama4yd, TpeOyromme mepedopa BapHAHTOB, INPOBEPKU YCIOBHM, BHIOOpPAa ONTHMAIBHOTO
pe3ynbTara;

e AHAIM3MPOBATh W WHTEPIPETUPOBATH IOIYYCHHBIE PEIICHUS B KOHTEKCTE YCJIOBHUS 33Ja4M, BBIOMpATh
peLIeHus], He TPOTUBOPEYAINEe KOHTEKCTY;

e [IEPEBOJAUTH MPHU PEIICHUH 3a/1a4d MHPOPMALMIO U3 OJHOW (POPMBI 3alUCH B APYTYIO, UCHOJb3Ysl MPH
HEO0XOIMMOCTH CXEMBI, TAOIUIBI, TPaUKH, AUATPAMMBI.

B nosceonesnoti sxcuznu u npu usyueruu opyux npeomemos:
e  pelaTh NPAaKTHYECKHUE 3aa4M U 3a7a4M U3 IPYTUX IPEIMETOB.

I'eomerpusi.

B pesynbrare uzyuenust kypca reomerpuu B 10-11 xiaccax BIYCKHUK HAYUYMTCS:

e BIAJETh TEOMETPUYECKUMHU TOHIATUSAMH TPU PEHICHUH 3a7ad W MPOBEICHUM MATeMaTUYECKUX
paccCyKJIeHUH;

e  CaMOCTOSITEIHHO (HOPMYITHPOBATH OMPENCICHHS T€OMETPUIECKIX (DUTYD, BEIABUTATh THIIOTE3bI O HOBBIX
CBOWCTBAX W MPHU3HAKAX T€OMETPHUUECKUX (PHUTYp U 0OOCHOBBIBATH HIIM ONPOBEPraTh MX, 0000IIATh WIH
KOHKpPETH3UpPOBaTh pE3yJbTaThl Ha HOBBIX Kiaccax (Uryp, HPOBOAUTH B HECIOXKHBIX CIIydasx
KJ1accupuKanuio GUryp Mo pa3IMuHbBIM OCHOBAHUSIM;

e HccleloBaTh 4YEPTEXKM, BKIOYas KoMOuHAuu  Quryp, u3BJIEKaTb, HWHTEPIPETUPOBATL U
peoOpa3oBbIBaTh HH(POPMAIUIO, TIPECTABICHHYIO Ha YepPTEkKax;

e  pemiath 3a/1a4ll FT€OMETPUIECKOTO COIEP KaHUS, B TOM YHUCIIE B CUTYalUsAX, KOT/Ia aITOPUTM PELICHUS HEe
CJICAYyCT SABHO U3 YCJIOBHA, BBIIIOJIHATDH HCO6XO,Z[I/IMLIC Al pCHICHUA 3adadyu  HOIOJHHUTCIIBHBIC
MOCTPOCHHS, UCCIIEI0BATh BO3MOXKHOCTh PUMEHEHUS TeOpeM U (hOpMYJI sl peILICHHs 3a/1a4;

e yMeTh (OPMYIHPOBATH U JIOKA3bIBATH TEOMETPUUYECKHIE YTBEPIKICHHS;

e  BIAJIETh MOHATHAMHU CTEPEOMETPHUH: NIPH3Ma, apaJLICIICHUIIE ], TMPAMUIA, TETPAdIP;

e  UMETh MPEACTaBICHUS 00 aKCMOMax CTEPEOMETPHUM U CIEJCTBUSAX U3 HUX M YMETh MPUMEHSATh UX MpPH
pEIlIeHUH 3a]aY;

e  yYMeTh CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB C HCIIOJBH30BAHHEM Pa3UYHBIX METOJOB, B TOM YHUCIE U
METO/Ia CJIEIOB;

e WMETh NPEICTABICHHE O CKPEUIUBAIOUINXCA TMPSMBIX B MPOCTPAHCTBE U YMETh HAXOAUTh Yrol H
paccTosHuEe MEXIY HUMU,

e  IIPUMEHATH TEOPEMBI O MAPAIIICIBHOCTH MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE IIPU PELICHUH 3a/1a4;

e  yMETh IPUMEHSTH MapalIeIbHOE MPOSKTUPOBAHKE ISl H300pakeHUsT GUTYp;

e  yYMETh IPUMEHATH NEPIEHANKYISIPHOCTH IPSIMOM U INTIOCKOCTHU IIPH PELICHUH 3a/1a4;

e  BIAJETh MOHATUSMU OPTOTOHAILHOE NMPOCKTHUPOBAHUE, HAKIIOHHBIE U MX MPOEKLUH, YMETh MPUMEHSTh
TEOpeMy O TpexX MEePHEHAUKYISIpax MpU PeIIeHUH 3aay;



e  BJAJETh MOHATUSAMHU PACCTOSIHME MEXAY (QUrypamMu B NPOCTPAHCTBE, OOMIMH NMEPHEHIUKYJISAP ABYX
CKPEIMBAIOIINXCS NMPSAMBIX U YMETh IPUMEHATh UX NP PELICHUHN 33]1a4;

e  BIAJCTh IOHATUEM YIOJI MEKIY NPSAMOU U IJIOCKOCTBIO U YMETh IIPUMEHSTH €0 IIPU PELIECHNUH 3a/1a4;

e  BIAJCTh NMOHATUSAMM JBYTPAHHBIM YIOJI, yrOJl MEXKIY IUIOCKOCTAMM, NEPIEHAUKYJIAPHBIE IIIOCKOCTH U
YMETh IPUMEHSATH UX MIPU PEIICHUH 3a]1a4;

e  BIAJETh NOHATUSAMH MPU3Ma, NAPAIEIECIUIE] U IPUMEHATh CBOMCTBA MapauIeNICIIUIIe1a IPU PELICHUN
3ajad4;

e  BJIAJETh MOHATUEM IPAMOYTOJIBHBIN NapaJljIesICUIe ] U IPUMEHSTh €ro IIPY PEIICHNN 3a]aY;

e  BIJIAJETh MOHATUAMU IUPAMUJA, BUbI IUPAMUJ, JIEMEHThI IPaBUIbHON TUPAaMU/bl U YMETh IPUMEHSTh
UX IIpU pELICHNUH 33]1a4;

e  UMETh IIPEICTABIEHUE O TEOpEME Dilliepa, IpaBUIbHBIX MHOTOTPaHHUKAX;

e  BIAJCTh NMOHATUEM IUIOLIAJAA MOBEPXHOCTEH MHOIOIPAHHUKOB M YMETh IIPUMEHATH €0 MPU PEILICHUN
3a1ad4;

e  BIIAJETh MOHATHUSIMH TeJla BpallleH!s (LUIUHAP, KOHYC, Iap U chepa), UX CeUeHUs U YMETh IPUMEHSTh UX
IIPY PEIICHUN 3a/]a4;

e  BIJIAJETh MOHATUSAMU KacaTEJbHbIE MPSMBIE U IFIOCKOCTH U YMETh IPUMEHATD U3 IIPU PEILICHUU 3aa4;

e  UMETb NIPEJICTABICHHS O BIMCAHHBIX U OMUCAHHBIX chepax U yMETb IPUMEHATh UX MPH PEIICHUH 3a]a4;

e  BJAJETh NMOHATUAMU 00BEM, 0OBEMBbl MHOI'OTPAHHUKOB, T€J BPALLCHUsS U MPUMEHATh UX MPHU pEIICHUH
3ajady;

e  UMETb NPEJACTABICHUE O pa3BEePTKE LMIMHAPA U KOHYCA, IUIOLAAU IIOBEPXHOCTH LWIMHIpPA U KOHYCa,
YMETb IPUMEHSATH UX IIPU PEIICHUH 3a]1a4;

e  UMETh [IPE/ICTABICHHUE O TUIOIIAU CPepbl U YMETh IPUMEHSTH €T0 MPHU PELICHUH 3a/1a4;

e  yMeTh pelaTh 33Ja4u Ha KOMOMHAIIMM MHOTOIPaHHUKOB U TeJl BpallleHus;

e  UMETb IPEJCTABICHHUE O MOAOOMH B MPOCTPAHCTBE U YMETh PELIAaTh 33Ja4l Ha OTHOIIEHHE 00BEMOB U
1o e NoBepXHOCTEH MOT0OHBIX QUTYP.

B nosceonesnoti srcuznu u npu usyuenuu opyux npeomemos:

e  COCTaBJIATH C UCMOJIb30BAHUEM CBOMCTB T€OMETPUUECKUX (PUTYP MATEMAaTUUECKUE MOJAEIH /ISl pEIICHUS
3a/1a4 IPAKTUYECKOT0 XapaKTepa 1 3a/1a4 U3 CMEXKHBIX AUCIUIUIMH, UCCIEA0BAaTh MOJYyYECHHbBIE MOJIEIN U
MHTEPIPETUPOBATH PE3YJIbTAT.

BbINIYCKHHUK ITOJYYUT BO3MOKHOCTb HAVUUTLCH:
¢ HWMCTHb IPCACTABJIICHUC 00 aKCHOMATHYECKOM METOJC; BJIAACTh IOHATHEM IT'COMECTPUICCKUC MECTA TOYUCK B

IIPOCTPAHCTBE U YMETh IPUMEHATD UX JUIS PELICHMS 3a/1ay;

e yMETh IIPUMEHSTH JJIS PEIICHHUS 3a/a4 CBOMCTBA IUIOCKUX W JBYTPaHHBIX YIJIOB, TPEXI'PAHHOIO yria,
TEOPEMBI KOCHHYCOB U CUHYCOB JUJISl TPEXTPAHHOTO YIJIA;

e BJIQJICTh MOHATUEM MEPIEHAUKYISIPHOE CEUEHNE IPU3MbI U YMETh IPUMEHATD €ro IIPU PEILICHUH 3aay;

e UMETb [IPE/ICTAaBICHHUE O IBOMCTBEHHOCTH MPABUIIbHBIX MHOTOTPAaHHHUKOB;

e BJIAJCTh NOHATHUAMHU LICHTPAIBHOE U MAPAJUICIBHOE IIPOCKTUPOBAHNE U IPUMEHSATH UX MPU TOCTPOCHUH
CEUYEHUI MHOTOTPAHHUKOB METOJIOM MPOECKIUH;

e UMETh IMPEACTAaBICHUE O pa3BEPTKE MHOTOIPaHHUMKA W KpaTdyailleM IIyTH Ha II0BEPXHOCTH
MHOT'OTPaHHHKA;

e UMETh IIPE/ICTABJICHUE O KOHUYECKUX CEUCHUSX;

e UMETh NPEJCTaBICHNE O Kacaoumxcs cepax 1 KOMOMHAIINY TeJ BPAILICHUS U YMETh PUMEHSATh UX MPH
pelIeHny 3a/1a4;

e [PUMEHSATH NPU PELICHUH 331a4 GOPMYITy PACCTOSHUS OT TOUKH JI0 IJIOCKOCTH;

e BJAJETh Pa3HBIMU CIIOCOOAMH 3aJJaHUs NPAMOM ypaBHEHUSMHU U YMETh IPUMEHSATH [P PELLICHUHU 3a7ay;

e [IPUMEHATH NPU PEIIEHUH 3a/1a4 U J0OKA3aTeIbCTBE TEOPEM BEKTOPHBIN METOJ U METOJ KOOpJUHAT;



e UMEThb MpeicTaBleHHe 00 akcuoMax oObema, NPUMEHATH (GOpMyIbl OOBEMOB MPSMOYTOJILHOTO
napajuieNienune1a, Ipu3Mbl U MHPAMUIBL, TETPadipa MPHU PElICHUH 3a/1a4;

e IPUMEHATH TEOPEMBI 00 OTHOIICHUSX 00BEMOB P PEIICHUH 3a/1aY;

o MPUMCHATH UHTCTPAJl AJId BBIYHUCIICHUA 00bEMOB U HOBerHOCTefI TCJI BpallICHUA, BBIYUCJIICHUS IJ10I[aAA
chepudeckoro mnosica 1 00beMa IapoBOro CJos;

e WMETh TPEJCTABJICHWE O JBIDKEHUSAX B TPOCTPAHCTBE: IMAPALICIIBHOM IEePeHOCE, CHMMETPHH
OTHOCHUTEIIFHO TUIOCKOCTH, LEHTPAIBHOW CHMMETPUH, TIOBOPOTE€ OTHOCHUTEIBHO MpPSIMOH, BHHTOBOU
CUMMETpPHH, YMETh IPUMEHSTh UX MPH PEIICHUN 3a71a4;

e UMETh MPEJCTABICHHE O IJIONIA OPTOTOHAIBHOMN MPOCKIINY;

e HMETh MPEACTABIECHUE O TPEXTPAHHOM U MHOTOTPAHHOM yTJi€ M MPUMEHSATh CBONCTBA IUIOCKUX YTJIOB
MHOT'OI'PaHHOTO yTJIa IIPU PELIEHUH 3a1a4;

® UMETh MPEJCTABICHHUS O MPEoOPa30BAHUU MOA00US, TOMOTETUH M YMETh MPUMEHATH MX MPHU PEIICHUH
3ajad;

e yMETh peniaTh 3a/1a9u Ha ITIOCKOCTH METOJaMH CTEPEOMETPHH;

* yMETh NPUMEHSTH (HOPMYIIBI 0OHEMOB IPH PEIICHUH 33/1aY.

BeKTopI)I H KOOPpAMHATHI B IPOCTPAHCTBE:

e  BIJIAJIETh MOHATUSAMHU BEKTOPHI U UX KOOPAMHATHI; YMETh BBIIOIHATH OIIEpalliy HaJl BEKTOPaMU;

®  HCIOJIB30BaTh CKAIPHOE IIPOU3BEICHUE BEKTOPOB IIPH PELICHUU 3a/1a4;

e [PUMEHATh YpPaBHEHHE IJIOCKOCTH, (POPMYJy pPACCTOSHUS MEXIY TOUYKaMH, ypaBHEHHE chepsl mpu
pelnIeHny 3a1ay;

e  IIPUMEHATH BEKTOPHI U METOJ KOOPJAUHAT B IPOCTPAHCTBE IIPH PELICHUH 3a]1a4.

BBINIYCKHHUK IMOJYYUT BO3MOKHOCTb HAVUUTLCH .
® HaxOIHuTb 00BeM napajjiejacnviica u TeTpa’apa, 3alaHHbIX KOOpAWHATAMU CBOUX BCPIINH;

e 33/1aBaTh NIPSIMYIO B IPOCTPAHCTBE;
e HAXOJUTh PACCTOSIHHE OT TOYKH /10 INIOCKOCTH B CUCTEME KOOPJIMHAT;
e HAXOJUTh PACCTOSIHHE MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMU, 33JJaHHBIMU B CUCTEME KOOpPMHAT.

HcTropust MaTeMaTUKHU:

¢ HWMCTh IPCACTABIICHUC O BKJIAAC BbIAAOINUXCA MATECMATUKOB B Pa3BUTHUC HAYKU;
¢ T[IOHUMATb POJIb MATCMATHUKU B PA3BUTHU Poccun.

BBINNYCKHHUK IMMOJYYHUT BO3MOKHOCTb HAVIUTHLCH

e IPUMEHATh MaTeMaTHMYeCKHE 3HAaHUS K MCCIEAOBAHUIO OKpYXalollero Mupa (MOJAEIUpOBAaHUE
(bu3NYECKUX MPOIIECCOB, 3aa4l IKOHOMUKH).

2. Coaep:xxague yueoHoro npeaMmera «MareMaTHKA.

Auredpa ¥ Ha4YaJIa MATEMATHYECKOI0 AHAJIN3A
10 xknacc
JlelicTBUTEILHBIE UM CJIA
Lenbie n paroHanbHbIe yncia. JledcTBuTenbHBIE yicia. beckoHeuHo yObIBaromas reoMeTpudecKast
nporpeccusi. ApupMeTHIECKH KOPeHb HaTypaJibHOU cTeneHn. CTeneHb ¢ palliOHATBHBIM U
JNEHUCTBUTEIBbHBIM MOKA3aTEISIMH.

CrenenHasi pyHKUIMA

Crenennas ¢pyHKus, e€ cBoiicTBa u rpaduk. Bzaumuo odpatueie pyHKIMN. PaBHOCHUIIbHBIE YPAaBHEHHSI U
HepaBeHcTBa. VppannonansHbie ypaBHeHUs. MppanmoHanbHble HEPABEHCTBA.

ITokazaTenbHas pyHKUUA



[TokazatenpHas ¢pyHknms, e€ cpoiictBa u rpaduk. [lokazarensHbie ypaBHeHus. [loka3zaTenbHbie
HepaBeHCTBAa. CHCTEMBI I0KA3aTeNbHbIX YPAaBHEHUI U HEPABEHCTB.

Jlorapudmunueckas pyHkuus

Jlorapugmsl. CoiictBa norapudmos. JlecsTuuHble U HaTypajibHble Jorapudmsl. Jlorapupmuueckas
¢dbynkums, e€ cpoiictBa u rpaduk. Jlorapudmudeckue ypaBaeHus. Jlorapupmudeckrne HepaBeHCTBA.
Tpuronomerpuyeckue popmy.Jibl

Panuannas mepa yria. [loBopot Touku BOKpyr Hauasna koopauHaT. OnpeneneHue cuuyca, KOCuHyca u
TaHreHca yria. 3HaKu CUHyCca, KOCUHYCa U TaHI'€HCa. 3aBUCUMOCTh MEX]Ly CHHYCOM, KOCUHYCOM U
TaHIN€HCOM OJIHOT'O U TOT0 € yria. TpuroHomerpuueckue ToxaecTsa. CHHyC, KOCHHYC M TAHT€HC YTJIOB O U
- o.. Dopmyisl cnoxenus. CHHYC, KOCUHYC M TaHI'€HC JBOMHOrO yria. @opmyiel npuseacHus. Cymma u
pa3HocTb cuHycoB. CyMMa M pa3HOCTb KOCHUHYCOB.

Tpuronomerpnueckne ypaBHeHUs

YpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a. PemieHne TpuroHoMeTpruiecKux
ypaBHeHui. [IpuMeps! pemeHus NpocTeUInX TPUrOHOMETPUUECKUX HEPABEHCTB.

MHoro4J/ieHbl

MHorounens! oT 0HOM nepeMeHHol. Kopau MHorowiena. Teopema besy. Penmenue panroHanbHbIX
YPAaBHEHUH U HEPABEHCTB.

Hrorosoe nosropeHue

I'eomerpust
10 xknace

HexkoTopsble cBeeHust M3 IVIAHMMETPUH YTJIbl M OTPE3KHU, CBSI3aHHBIE C OKPYKHOCTBIO. Penienue
TpeyroasHUKOB. Teopema Munenas u Uessl. Diuric, runepbona u mapadoa.
Beenenue
OcHOBHbIE IOHATHS T€OMETPUU B IpocTpaHcTBe. [Ipeamer crepeomerpun. AKCHOMBI CTEPEOMETPHH.
Hekoropsle ciaencTBus U3 akCHOM.
IMapajielbHOCTH NPSIMBIX U INIOCKOCTEH
[TapanienbHOCTb NPSAMBIX, MPSAMO U IIIOCKOCTH. B3anMHoe pacrnosiokeHue IByX MPsIMBbIX B IPOCTPAHCTBE.
Yron mexay nByms npsiMmbiMu. [lapamienbHocTh iockocTel. TeTpasip u napasuiesienumne].
IlepneHAUKYJIAPHOCTL NPAMBIX H IJIOCKOCTEH
[lepnieHIUKyYIAPHOCTD NPSAMOM U INIOCKOCTH. [IeprieHIuKysap U HAKIOHHBIE. YTOI MEXIY IPSIMOU U
IJIOCKOCTHIO. [[ByrpanHbii yroi. [leprneHIuKyasipHOCTh MIIIOCKOCTEM.
MHororpaHHuK#
ITonstue MHOrorpannuka. Ilpusma. Ilupamuna. IlpaBunpHpIE MHOTOTPaHHUKH.
3ak/r04uTeIbHOE IOBTOPEHUE Kypca reoMeTpUM

Auredpa ¥ Ha4YaJIa MATEMATHYECKOT0 AHAJIN3A
11 knace
Tpuronomerpuyeckue pynknuu O061acTh ONpeeNeHus] © MHOKECTBO 3HAUEHUH TPUTOHOMETPHUYECKUX
¢byHkuil. YeTHOCTh, HEYETHOCTD, IEPUOIUYHOCTh TPUTOHOMETpUUeckuX GyHKIuH. CBOMCTBO QyHKIUHU Y =
cos X u ee rpaduk. CBOMCTBO PyHKIMHU y = sin X U ee rpaduk. CBoMCcTBO PyHKINHU y = tg X U ee rpadukK.
OOpatHble TpUroHOMeTpUYecKre (PyHKIMU, UX CBOMCTBA U TPapUKH.

IIpounsBonHasi M ee reoMeTPUYECKUI CMBICJI

[IpousBognas. IlpomsBomnas creneHHoW ¢yHkumu. IlpaBuna auddepenuupoanus. [IpousBoaHbIe
HEKOTOPBIX 3JIEMEHTapHbIX QYHKUUH. ['eomeTpuueckuii CMbICI IPOU3BOTHOM.

IIpuMeHeHre NPOU3BOAHOM K HCCJIEI0BAHNIO (DYHKIUH

Bo3pactanue u yObiBaHue ¢QyHKIuM. OKCTpeMyMmbl QyHKIUH. Haubosbllee M HauMeHblIee 3HAYCHUS
¢byuknun. Beimykiiocts rpaduika GyHKIMYM, TOYKH TIepernoa.

Hurerpan

IlepBooOpasnas. [IpaBuna HaxoxaeHUs TepBOOOpa3HbIX. [lomans KpUBOIMHEHHON Tpanenuyu U HHTErpall.
Brrunciienue unTerpanoB. Berauciaenue miuomaaei ¢ NoOMOIIblO UHTErpaigoB. [IpuMeHeHne npon3BoIHON U
MHTErpajla K pelIeHUIo MPaKTUYECKUX 3a/1au.



BeposiTHOCTB M CTATHCTHKA.

Bribopku, coueranus. bunomuHaneHble ko3¢ ¢unuentsl. bunom Herorona. Tpeyronbuuk Ilackans u ero
CBOMCTBA.

CoObiTus. KomOunaumst coOwituii. IIpoTtuBomoniokHoe coObitie. BepostHocTh coObiTusa. CroxeHue
BeposiTHOCTeH. Hes3aBucumble ciaydaliHble BEJIUYMHBI W COOBITHS. YMHOXXEHHE BEPOSTHOCTEH.
Cratuctrueckas BEpOSITHOCTb.

KoMiuiekcHbie yucaa

OmnpeneneHne KOMIJIEKCHOTO uncia. JIeficTBUS ¢ KOMIUIEKCHBIMM YKciaaMu. TpuroHomerpudeckas popma
KOMIUIEKCHOTO yncia. Apudmernyeckue 1elcTBUS HaJl KOMIJIEKCHBIMU YUCIIaMU: CII0XKEHHUE, BHIUUTAHUE,
YMHOX€EHHE, JesieHne. Bo3BeneHe B L€y CTENEHb, U3BICUYEHNE HATYPAJIBHOTO KOPHS.

3ak/04uTeIbHOE NOBTOPEHHE Kypca ajaredpbl M Ha4ajla MATEeMaTHYeCKOI0 aHAJIN3a NPH NOAT0TOBKeE
K UTOT0BOii aTTecTallMy 110 MaTeMaTHKe.

I'eomerpus
11 kaace

uaunap, KoHyc, map
Hunuaap u konyc. YcedeHHbI koHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yoIas,
pa3BepTka. OceBble CEUCHHS U CEUCHMUsI, apasuieNbubie ocHoBaHuIo. [1lap u cdepa, ux ceueHus,
KacaTresbHasl II0CKOCTh K cepe.
O0beMbl Tea
OO6BemBbI Te U TUIoaan X moBepxHocrei. [TorsTue 06 oobeme Tena. OTHOMEHHE 00BEMOB MOJOOHBIX
Tell.
BekTopbI B mpocTpaHcTBE
[TonsiTue BekTopa B mpocTpancTse. C0KEHNE U BEIYUTAHUE BEKTOPOB. Y MHOYKEHHUE BEKTOpPA Ha YHUCIIO.
KomrianapHbie BEKTOPBHI.
MeToa KOOpAMHAT B IpOCTPaHCcTBE. IBHKEHU
JlexapTOBBI KOOPAMHATHI B MpOCTpaHcTBe. DopMysia pacCTOSTHUS MEXIY ABYMSI TOUKaMUu. Y paBHEHUS
cdepsl U mockoct. Dopmyra pacCTOSHUS OT TOYKH JI0 MockocTh. CKalsipHOE TPOU3BEICHUE BEKTOPOB.
KonnuneapHbie BEKTOPHI.
3ak/04uTeIbHOE TOBTOPEHHE MPH NMOJATOTOBKE K MTONOBOM aTTeCTAllUM M0 MaTeMaTHKe

3. TeMarn4yeckoe IJIAHUPOBAHHNE YUEOHOro npeamera «MaTeMaTHKAY.

Tak kak B TeMaruyeckoM IuiaHupoBanuu aptopa III.A.AnmuMoBa mnporpamMmmbl «Anredpa W Havana
MaTeMaTHYECKOTr0 aHaJln3a» OTCYTCTBYIOT TeMbl: «MHoOrowieHs» 1 «KoMIIEeKCHbIE YHClia», TO U3 pasneia
«Htororoe moBTropeHme» 10 kmacca (24 wyaca) B pasmen «AnreOpa» BBIIEICHO 8 YacoB Ha TeMy
«MHorounensl». W13 pasnena «MtoroBoe mosropenue» 11 kiacca (26 yacoB) B pazaen «Anredpa» BbIICICHO
6 yacoB Ha TeMy «KOMIIIEKCHBIE YnCTay.

10 xaace

P OCHOBHBIE
a OCHOBHH(e3 BHU/JIBI ICATEITBHOCTH HaTIpABIEHHS
3 Kon-Bo 00yUarmmuxcs “

Coneprkanne MaTepHaia yHarom . BOCTIATATENBHOI
| 4acoB (Ha ypOBHE YHUBEPCATBHBIX YUEOHBIX NEATETEHOCTH
e JIeHCTBHI)
J

AuireOpa ¥ HaYAJIa MATEMATHYECKOI0 AHAJIN3a
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«CreneHHas QyHKIHS.

Meronamu. [IpUBOAWTH THpPHUMEpPBI CTENEHHBIX
(yHKUMIA (337aHHBIX C TOMOLIBIO (QOPMYJIIBI WU
rpaduka), 00IaIaONINX 33aJaHHBIMUA CBOWCTBAMHU
(Hanpumep, OrpaHU4YEHHOCTH). Pa3bsCHATD CMBICTT
MIePEYNCIICHHBIX CBOMCTB.

PacrnozHaBaTh paBHOCHIIBHBIE INPE0Opa30-BaHUS,
npeoOpa3oBaHMs, NPHUBOIAIINE K YPaBHEHHMIO-
CJI/ICTBHIO.

Pemiatp rpocTeiime HppaloHaIbHbIC
YpaBHEHUsI, HPPAIlMOHANbHbIE HEPAaBEHCTBA M UX
cucrembl. Pacro3naBaTh rpaduku M CTPOUTh
rpaduky  cTemeHHbIX  (QYHKUME, HCHONB3Ys
rpadonocTpouTeny, n3ydarb cBoiicTBa (GpyHKUMI
0 MX rpadHKam.

®DopMyIMpOBaTh TUIOTE3bl O KOJIWYECTBE KOPHEH
YpaBHEHUH, COAEp>KalliX CTENeHHble QyHKINH, 1
IpOBEPSITh MX. BBIMONHATH mpeoOpazoBaHUs
rpa¥KOB CTENEHHBIX (YHKIWH: MapaieabHbIA
MEpeHoc, pacTshKeHHe (CxKaTthe) BAONb OCH
opauHAT (TOCTpOeHHE TpaduKOB € MOIYISIMH,
nocrpoeHue rpaduka 00paTHON HYHKIMN).
[MpumensTh cBoiicTBa cTeneHHOW (QyHKUMH TpU
pelIeHuH  TPHUKIAAHBIX  3amad M 3a1ad
MOBBIIIEHHON CJIOXKHOCTH.

A I'mapa 1. /lelicTBUTEIbHBIE 18 Haxomutes cymMmy OecKOHEYHO yOBIBaroIICH 3-7
I qHCIA. reoMeTpuieckod  mporpeccud.  IlepeBoauTh
r | Llensie u pauvOHAJIbHBIE YUCTIA. 2 OCCKOREUHYIO  NIpHORMICCKYIO  ApoGe B
— OOBIKHOBEHHYIO JIPOOB.
e | JlelcTBUTENbHBIC YHCTIA. 2 IpuBoAUT, IpUMEpHl (AaBaTh OIpeeIeHHe)
0 | beckoneuno yObiBaromas 2 apu(MEeTHIECKIX KOPHEH HaTypabHOH CTEHeHH.
p [IeomMeTpuyeckas Nporpeccus. [TosicHATP Ha mpuMepax IOHATHE CTEHNEeHH C
a Aqu)MeTHqQCKHI‘/’I KOpEHb 4 JIFOOBIM JEHCTBUTEIBHBIM ITOKA3aTEIEM.
HATYpaJIbHON CTENEHH. ITpumenaTs TpaBWiIa ACHCTBUH C paauKalaMy,
CTerNeHb ¢ partoHalbHBIM B BBIPOKCHUSMH CO CTENCHAMH C PAIMOHATLHBIM
MoKazarejaemM (J1r00BIM JEHCTBUTENbHBIM
IOKAa3aTeJIEM.
> TOKa3aTesIeM) npu BBIYHMCIICHHUSX "
CreneHb ¢ IeHCTBUTEIbHBIM 3 MPeOBPA3ORAHMSX BHIPAKEHE,
1TOKAa34TEJIEM. Jloka3pIBaTh TOXKIECTBA, COIEPHKAIIHE KOpPEHb
Ypok 0600uenus 1 2 HaTypaJbHOM CTENEHH C JIFOOBIM 1€ CTBUTENEHBIM
CHUCTEMAaTU3aLMU 3HAHUI TIOKa3aTeneM, MPUMEHSIS pa3IMYHbIe CIIOCOOBI.
KOHTpon},Ha;[ pa60Ta Ne 1 o Teme 1 [IpumensTr YMEHUS peoOpa3oBEIBATH
((HeﬁCTBI/ITeHBHLIe qUCJIa)). BBIDXKEHUSA W JOKa3bIBaTb TOXACCTBA IIPHU
pELICHNH 3314 ITOBBIIICHHON CII0KHOCTH.
I'naBa 3. Crenennast 18 Ilo  rpapukam  cremeHHbIX  QyHKIMHA (B 1-5,7
yHKIus. 3aBHCHMOCTH OT IOKasaTess CTEIIeHH) ONUCHIBATD
> UX CBoOiicTBa (MOHOTOHHOCTb, OIPaHUYEHHOCTH,
Crenennast QyHKITHS, €€ CBOWCTBA 3
YETHOCTh, HEYETHOCTH ).
U rpaduk. CrpouTh cXeMmaTHYecKH TrpaduK CTENeHHOMH
Bsaumuo obpatHbie QyHKIHH. 2 (GYHKIME B 3aBUCHMOCTH OT TMPHHAICKHOCTH
PaBHOCHJIBHBIE YPABHEHHA H 4 MOKA3aTeNs CTCNCHH (B aHaMIMTHYECKOW 3amMCH
paccmarpuBaeMoil  (QyHKIMHM) K OIHOMY U3
HEpPAaBEHCTBA.
paccMaTpuBaeMbIX YHCJIOBBIX MHOXECTB (IIpH
VippaunoHasbHble ypaBHeHUS. 4 NOKa3aTelsiX,  NPUHAUISKAIUX  MHOXKECTBY
HppanuoHanbHble HEPABEHCTBA. 2 LebIX 4HuCeN, IpH JIOOBIX eHCTBUTEIBHBIX
NIOKa3aTelsX ) ¥ IepeUrCIIsATh ee CBOMCTBA.
Ypok 0600wenus 1 2 OmnpenensiTe, sBIseTcss U QYyHKIUS 0OpaTHMOM.
CHCTEMaTHU3allM1 3HAHUH. Crpouth rpaduk CcIoKHOW (GYHKIHMH, IPOOHO-
KonTponbHas pabora Ne 2 o teme 1 paumvoHanbHOH  (QYHKUMM  2JeMEHTapHBIMM
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I'naBa 4. Iloxka3aTeanHas
dyHKuus.

12

ITokazaTenbHast QyHKITHSA, €€
CBOWCTBa U rpaduK.

Iloka3aTenpHbBIC YpaBHCHUA.

ITokazaTenbHbIE HEPABEHCTBA.

CucteMbl OKa3aTeIbHbIX
YpaBHEHUH U HEPABEHCTB.

Ypok 06001IeHS 1
CHCTEMaTH3AIMH 3HAHWH.

KontponbHas paborta Ne 3 o Teme
«ITokazarenbHast QyHKITUM.

I[lo rpadmkam mokazarenbHON (QyHKIIUH

ONHCHIBAaTh  CBOIICTBa  (MOHOTOHHOCTS,
OTPaHUYEHHOCTH).
[TpuBOIUTH MPUMEPHI MOKa3aTeJIbHON

dbyHKIUA (3a1aHHOH C TIOMOIIBIO (POPMYITBI
wi rpaduka), oOiamarolel CBOWCTBAMHU
(HampuMep, OTpaHWYEHHOCTH). Pa3bsACHATH
CMBICTI TIEPEYNCIICHHBIX CBOWCTB.
AHanu3UpoBaTh IOBEJACHME (YHKIMH Ha
Pa3IMYHBIX YYaCTKaX 00JIACTH ONpeeIie-HuUs,
CpaBHHBATH CKOPOCTH BO3pacTaHus
(yOeBanms)  ¢yHKIUHA.  DOpMyIHpPOBATH
oTpeiesIeHHsI IEPEYHCICHHBIX CBOUCTB.
Pemarp npocTeimme MOKa3aTeNbHbIC
ypaBHEHUS, HEPABEHCTBA U MX CHCTEMBI.
Pemats MOKa3aTeNIbHbIC ypaBHEHUS
METOJaMH  Pa3JOXKCHHS Ha MHOXUTEIH,
crocoboM  3aMeHBl  HEM3BECTHOTO,  C
HCIOJb30BaHUEM CBONCTB ()YHKIIMH, peliaTh
YpaBHEHUS, CBOJSIIUECS K KBaJpPaTHBIM,
HppaIMOHATBHBIM.

Pewats [IOKa3aTeJIbHbIE
MPUMEHSIS Pa3JInYHBIC METOJIBI.
Pacno3naBatre Tpaduku M CTpOUTH rpaduk
MOKa3aTebHOM ¢byHKIHH, WCTIOTB3YSI
rpa)OrIOCTPOUTEIN,  HM3y4daTh  CBOWMCTBA
¢yskiuu 1o rpadukaM. DopMmyIHpoBaTh
TUTIOTE3bl O KOJIMYECTBE KOPHEH ypaBHEHH,
CoJIepKAINX TOKA3aTeNbHYI0 (DYHKIHIO, H
MPOBEPSITH UX.

BreimonmusaTe  mpeoOpazoBaHust  Tpaduka
MMOKA3aTeIbHON ~ (QYHKITMH:  TapauIeTbHbIH
MIEPEHOC, pacTsLKeHHe (C)KaTHe) BIOJb OCH
opauHar  (mOCTpoeHuWe  TpaduKoOB  C
MOJIyJISIMH, TIOCTpoeHHe Tpaduka oOpaTHOI
GyHKIUN).

[IpumensTH CBOICTBA MOKa3aTeJIbHOU
(YHKIMH TIPH PEIIEHUH MTPUKIATHBIX 32124 H
3a]1a4 MOBBIIICHHOM CJI0KHOCTH.

ypaBHEHUS,
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I'nasa S. Jlorapupmuyeckasn 19

pyHkuus.

Jlorapudmel. 2

CgoiicTBa 10TapuhMOB.

JecsTuuHble B HATypaIbHBIE 3

norapuMsl.

Jlorapudmuueckas pyHKIHS, ee 2

CBOCTBa U TpaduK.

JlorapudmMuieckne ypaBHEHHSI. 3

JlorapudmMudeckre HepaBeHCTBA. 4

Ypok 00001IeHS 1 2

CHUCTEMATHU3AIINH 3HAHUM.

KontponbHas pabota Ne 4 o Teme
«Jlorapudmudeckast GyHKIUS.

Bemomaste  mpocreiimme  mpeoOpazoBaHUs
Jorapu(hMUUECKIX BBIPOKEHUIH c
UCTIONIG30BaHUEM  CBOKCTB  JIOrapu(MoB, C
TIOMOIITBEO (DOPMYIT IIEPEXoa.

Ilo Trpajuky morapudmirdeckori GyHKIHH
OINCHIBATH €€ CBOWCTBA (MOHOTOHHOCTG,
OTPaHUYCHHOCTH).

[lpuBoguTe  MpUMEpPBHI  JIOTAPUPMUYESCKOM
¢byHKIIM (33JaHHON C TOMOIIBIO (OPMYIIBI
wii rpaduka), oOiangaroiied 3agaHHBIMH
CBOWCTBaMHU (HAmpUMep, OTPaHUYCHHOCTH).
Pa3bsCHATH CMBICI IEPEUYHCIICHHBIX CBOICTB.
AHanmu3upoBaTh MOBeAeHHUE (YHKIMI Ha
Pa3IMYHBIX YYacTKaxX OOJIACTH OIpeeNiCHHS,
CpaBHUBATh CKOpOCTH BO3pacTaHus
(yOeiBanms)  ¢yHKIuHA.  DopMyIHpoBaTh
oTIpeieNIeHHsI IEPEYNCICHHBIX CBOHCTB.
Pemate  mpocreiimme  norapudmuyeckue
ypaBHeHUsI, Jorapu(MHUYecKre HepaBeHCTBA
U uX cucteMbl. Pemars jorapudmudeckne
YpaBHEHUS Pa3IHYHBIMH METOJAMH.
Pacnio3HaBathe Tpaduku u CTpOUTH Trpaduk
JorapuMUIecKOll  (YHKITUH, HCIIOIB3YS
rpad)OnOCTPOUTENH,  HM3y4aTh  CBOWMCTBA
¢ynkuun 1no rpadukam, (OpMyIHpOBaTH
TUIIOTE3bl O KOJMYECTBE KOPHEH ypaBHEHUH,
coJiepKaIux Jiorapu(MUIecKyto (HYHKITHIO,
Y IPOBEPATH HX.

BemonHaTeh  mpeoOpazoBaHus — Tpaduka
sorapuMUIecKoi QYHKITUN: TTapaJlIeIbHBIN
MIEPEHOC, pacTsLKeHUe (C)KaTHe) BIOJIb OCH
opauHart  (mocTpoeHHWe — rpaduKoB  C
MOAYJISIMH, TIOCTpOCHHE Trpaduka oOpaTHOM
(GyHKUIUN).

[lpumenars cBoiicTBa  JorapupMHUUECKOH
(YHKIMH TIPH PEeIIEHUH MTPUKIATHBIX 33124 H
3aj1a4 MOBBIIICHHON CJIOKHOCTH.
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T'1aBa 6.
TpuroHomerpuueckue

¢bopmybl.

27

DT e = o P

Paaguannasg mepa yria.

[ToBOpOT TOUYKHM BOKPYT Hayana
KOOpJUHAT.

Omnpenenenue cuHyca, KOCHHYCa 1
TaHTeHCa yTIJia.

3HaKu CHHYC4a, KOCHUHYCa U
TaHIrCHCA.

3aBHCUMOCTh MEXy CUHYCOM,
KOCHHYCOM M TAHI'€HCOM OJHOIO U
TOT'0 K€ yIJIa.

TpuroHoMeTprIecKre TOXKIECTBA.

CuHyc, KOCUHYC U TaHT'€HC YTJIOB a
u-—a.

DopMyIIbl CHOKEHUS.

CuHyc, KOCUHYC U TAaHT€HC
JIBOMHOTO yrJa.

CuHyc, KOCHHYC U TAaHTCHC
TIOJIOBUHHOTO YTJIA.

DopMyIsl IPUBEIECHHUS.

CyMMa ¥ pa3HOCTb CHHYCOB.
CymMa 1 pa3HOCTh KOCHHYCOB.

Ypok 00001IeHUS 1
CHCTEMATU3aI[MH 3HAHHI.

KonTponbHas pabora Ne 5 o reme
«Tpuronomerpuueckue
hopMyIBIY.

IlepeBoauTh rpagycHyr0 Mepy B pajMaHHYIO
u obOparHo. Haxomutb Ha OKpYXHOCTH
MOJIO)KEHUE  TOYKH,  COOTBETCTBYIOIIECH
JTAHHOMY JIeHCTBUTEIHHOMY YHUCITY.

Haxoanutb 3HAKHA 3HAUYEHUH
KOCHHYCa, TAHTEHCA YHCIa.

CHHYCa,

BbIsBIATE 3aBUCUMOCTHh MEXAY CHHYCOM,
KOCUHYCOM, TAaHI€HCOM OJHOTO M TOTO K€
yrna. [IpuMeHaTh JaHHble 3aBUCUMOCTH ISt
JI0OKa3aTeyIbCTBA TOXKJAECTBA, B YACTHOCTH Ha
ONPEAEICHHBIX MHOKECTBAX.

[lpumenats mpu  OpeoOpa3oBaHUAX U
BBIUHCICHHAX bopmyiibl CBSI3H
TPUTOHOMETPUUECKUX (QYHKUIWH YIJIOB a U —
a, OpMYIIBI CIIOKEHHUS, HOPMYJIBI IBOWHBIX U
MIOJIOBUHHBIX YIJIOB, ()OPMYIbI NPHUBEICHUS,
GopMyNbBl CyMMBI W Pa3sHOCTH CHHYCOB,
CYMMBI u pasHocTH KOCHHYCOB,
MIPON3BEJICHNSI CHHYCOB M KOCHHYCOB.

JlokxaspIBaTh TOXJIECTBA, TIPUMEHSIS
pasmuYHBIE  METOHBI,  HCIOIB3ysS  BCE
n3ydeHHele  Qpopmynel.  llpumeHsTs  Bce
W3yYeHHBIE CBOWCTBA MW (OPMYIBI TPH
pelIcHUN TPUKIATHBIX 33Jad W 3aaad
MOBBIIICHHOH CII0KHOCTH.
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T'naBa 7. 18 YMeTh HaxOAUTb AapKCHHYC, ApKKOCHHYC, 3-5,7
TpI/IFOHOMeTqueCKI/Ie APKTAHTCHC JIEMCTBUTEIIHHOTO YHCIIA.
ypaBHEHHS. IIpumensTs CBOICTBa apKcHuHYyca,
VpaBHEHHE COS X = a. 3 apKKOCHHYCA, apKTaHreHca YUCIIA.
[lpumeHATs QOpMyJBl  JUISI  HAXOXKIEHUS
- KOpHEH ypaBHEHHH cos X =a, sinX=a, tgx=
YpaBHenue sinx =a. 3 a. YMerp pemiatb TPUTOHOMETPUYECKHE
YpPaBHEHUS: JIMHEHHBIC OTHOCHUTEJIBHO
YpaBHeHue tgx=a. 2 CHHyCa, KOCHWHYyCa, TaHTeHca yria (4Jucia),
CBOJAIIMECS K KBaJpaTHbIM W JPYTUM
PellleHIE TPUIOHOMETPHUECKHX 5 anreOpanveckuM ypaBHEHUSIM IMOCIIE 3aMEHEI
ypaBHEHHi. HEHU3BECTHOI'O, CBOIAIIMECS K MPOCTEHIIUM
- TPUTOHOMETPUYECKAM YPAaBHEHUSAM IIOCIIE
IIpumepsl penieHus NpoCcTen-umx 2 PA3TIOKEHHS HA MHOKHTEITH,
TPUTOHOMETPUYECKHUX HEPABEHCTB. Pewats oHOpOMHEIE (NepBOil M BTOPOIL
Ypok 00001meHus 1 2 CTETECHHN ) YpaBHEHUS OTHOCHUTEIHHO CHHYCA U
CHUCTeMaTHU3allu1 3HAaHUH. KOCHMHyCca, a TakXKe CBoOIdIIMecs K
KonrponbHnas pa6ora Ne 6 o Teme 1 OAHOPO/THBIM yPABHCHHSIM.
«TPUTOHOMETPHYECKHE Ucnonb3oBaTh MeTOX BCTIOMOTaTEILHOTO
ypaBHEHHS. yria. HpHMevHsITL METOAL MpeBapUTEIbHOM
OLEHKH JIEBOW W MPaBOM 4YacTel YpaBHEHUS.
YMeTh NMPUMEHATh HECKOJIBKO METOAOB IpHU
pelIeHU ypaBHEHUs. Pemarh HECIOXHbIE
CHUCTEMBbl TPUTOHOMETPUUYECKUX YpPaBHEHUU.
PemaTe TpuroHomMeTpuueCKUE HEPABEHCTBA C
IIOMOLIBIO €IUHUYHON OKPY>XHOCTH.
IIpumensaTe Bce U3YyYECHHBIE CBOICTBA U
CIOCOOBI  peIICHUS TPUTOHOMETPHUUCCKUX
YpaBHEHUH U HEPABEHCTB NpPHU pPELICHUU
MPUKIAIHBIX 337a4 W 3aJay TOBBIIIEHHON
CJI0KHOCTH.
A T'iaaBa 2. MHOrowWieHbI 8 BrImOHATE AeTIeHre YTONKOM (M IO CXeMe 1-8
1 | MHorounens: or oxnoii 3 l'oprepa) MHOTOWIEHA. PackiansiBaTh MHOTOWICH
TlepeMenHo Ha MHOXXHUTeNH. OIEHUBATh YHCIIO KOPHEH IeJI0ro
r KopHu MEorowcna, Teopema ) anreqpawjecxoro ypaBHEHUS (HE BEIIIE
e Besy 4eTBEPTOM CTETICHN ). 5
: OrnpenensaTh KPaTHOCTh KOPHEH MHOTOUWIEeHA (He
0 | Pemenue IBaHHOHaﬂBHHX 2 BBILIIE YEeTBEPTOI cTenenn). Mcnonb3oBath
p YPaBHCHHU U HCPABCHCTB. YMEHUEC ACJIUTh MHOT'OYJICHBI C OCTATKOM JJIsd
a Koumponvnas paboma no meme 1 BBLIEJICHUS LIEN0H YacTu anreOpanyueckoi 1poou.
((MHOZO’UleHbl)) Pemats palOHAJIbHBIC YPABHCHUS U
HEPABCHCTBA PA3JIOKCHHUEM MHOI'O4JICHA Ha
MHOXXUTCIIN.
HTorosoe noBTropeHue 16
Hroro: | 136

I'eomerpust
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I'naBa 7. HexkoTopsie
CBeJeHUSA U3 IVIAHMMEeTPUU

12

X ET -0 2 00 ™

VYTIBl 1 OTPE3KH, CBA3aHHBIE C
OKPYKHOCTBIO.

Pemenne TPCYTrOJILHUKOB.

Teopema Menenas u UeBsl.

Omurc, runepOoira u mapadoa.

DopMyTUpOBaTh M J0Ka3bIBaTh TEOPEMBI 00
yriae MexIy KacaTelbHOH M XOpaoi, o0
OTpE3KaX MEPECEKAIOIIMXCS XOP, O KBaJpaTe
KacaTeJbHOH;, BBIBOAWUTH (OPMYNBI IS
BBIUMCIICHUS YIJIOB MEXIy JByMs
MIEPECEKAIOMUMHUCS XOPAAMH, MEXITY IBYMs
CEKYIIMMH, MTPOBEJCHHBIMHU U3 OJTHOW TOYKH;
(GopMyIHUpPOBaTh U TOKa3bIBATh YTBEPKICHUS
O CBOWCTBaXx W MpH3HAKaX BIHMCAHHOIO H
OIMCAaHHOI'O YETBHIPEXYrOJbHUKOB; peuaTh
3alayd ¢  MCIOJBb30BAHHEM  U3YYCHHBIX
TeopeM u (popMyIL.

BeiBoauTe hopMyIibl, BEIpa)KarOIIUEe MEIUAHY
U OHCCEKTPUCY TpEyrolbHUKA Yepe3 €ero
CTOPOHBI, a TaKXe pazIuyHble (HOPMYIIBI
IUIOIAAN TPEYTOJbHUKA; (hopMyIHpOBaTh U
JIOKa3bIBaTh yTBEPKACHUS 00 OKPYKHOCTH U
npsiMOM Dinepa; pemarh 3a1a4u, UCIOIb3Ys
BBIBEJICHHBIE ()OPMYIIBI.

@opMynMpoBaTh W JOKa3bIBaTh TEOPEMBI
Menenas, UeBbl U HCHOIB30BaTh HUX IPU
pEILIEHUH 3a1a4.

DopMyIMpOBaTh  ONPENCICHHA  DIUINIICA,
rUIepOoiIbl W Mapaboyibl, BBIBOJUTH WX
KaHOHMYECKUE ypaBHEHUS U N300paxkaTb 3TH
KpPHUBBIE HA PUCYHKE.

3-5,7

BBeaenue

IIpenmeTt crepeomeTpun. AKCHOMBI
CTEPEOMETPHH.

HCKOTOpI)Ie CIICACTBUS U3 aKCHOM.

Ilepeuncnarte  ocHOBHBIE  GUTYpBl B
MIPOCTPAHCTBE (TOUKA, MpsMas, IUIOCKOCTBH),
¢dopMynupoBaTb TpPH AaKCHOMBI 00 HUX
B3aMMHOM PacIoJIOKECHUN

Y WUTIOCTPUPOBATH 3T aKCHOMBI
NpUMEpaMH U3 OKPYKarollei 00CTaHOBKH.
DopMynUpOBaTh U JIOKA3bIBaTh TEOPEMY O
TUIOCKOCTH, TIPOXOSIIEH yepe3 IpsIMyIo U He
JeXKallyl0 Ha HEH TOYKy, M TEOpeMy O
IUIOCKOCTH,  NpOXoAslled  yepe3  1BE
HEPECEKAOLIHECS PsSIMBIE.

1-3
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I'nasa 1. [lapajsie1bHOCTH
NPAMBIX U IVIOCKOCTEl

16

ITapamenbHble NpsIMBIE B 1
IPOCTPAHCTBE.

[apannensHOCTb TPEX MPSMBIX. 1
ITapannensHOCTH NPSMOM U 2
IIOCKOCTH.

CkpemuBaronyecs npsmbie. 2
VYT7Bl C COHANPaBIEHHBIMU 1
CTOpPOHAMH.

Yros Mexay npsIMbIMH. 1
KonTponbHas padora Ne 1 o reme 20
«YTONI MEXAY IBYMS IPSIMBIMUY. MUH
[MapasienbHbIe IOCKOCTH. 1
CBaoiicTBa mapayienbHbIX 1
IIJIOCKOCTEM.

Tetpasap. 1
[Mapamnenenuner. 1
3amauu HA TOCTPOCHUE CEUCHUIA. 2
KontpomnbHas padota Ne 2 1o 1
TeMaM TJIaBhl 1.

3auer Ne 1 o rmase 1. 1

DopMyIHpOBaTH ompeleacHue
NapajuyieNbHbIX MPSIMBIX B IMPOCTPAHCTBE,
(hopMyTUpOBaTH W JIOKA3bIBaTh TEOPEMBI O
NapayIeNbHBIX TPSAMBIX; OOBSICHATH, KaKHe

BO3MOKHBI cllyyau B3aMMHOI'0
pacIloNioKEeHUsT MNPAMOM M IJIOCKOCTH B
MIPOCTPAHCTBE, u MIPUBOIUTD
WUTIOCTPUPYIOLINE MIPUMEPHI ux

OKpYyKarIeid 00CTaHOBKH; (HOPMYITHUPOBATH
omnpeAesieHue MapajUieJbHbIX TPAMOM U
TUIOCKOCTH, (OPMYJIHPOBATh U JIOKa3bIBATh
YTBEPKACHUSA O TMapaUIeTbHOCTH TPSIMON U
IJIOCKOCTH (CBOMCTBA W TIPHU3HAK); periaTh
3a3Jlaud Ha BBIYKMCIICHHE W JIOKA3aTeIbCTBO,
CBSI3aHHBIE CO B3aWMHBIM PACIIOJIOKEHUEM
MPSMBIX U TJIOCKOCTEH.

OOBSCHATh, KaKHE€ BO3MOXHBI  Clydyau
B3aMMHOTO PAaCIOJIOKEHUS JIBYX MPSIMBIX B

HPOCTPAHCTBE, " HPUBOIUTD
WLTIOCTPHPYIOIIUE MIPUMEDHI;
¢dopmynupoBatb oInpezeneHue

CKPEIIMBAONIUXCS MPSIMBIX, (OPMYITUPOBATH
W JIOKa3plBaTb TEOPEMY, BBIPAKAIOIIYIO
NPU3HAK CKPEIIMBAIOIIUXCA IIPSAMBIX, U
TEOpeMy O IIOCKOCTH, MPOXOAALIEN depes
OIHY W3 CKPEIIMBAIOIUXCA TMPSAMBIX U
mapaJieIbHOU JPYTOWd MPSIMOM; OOBSCHSATS,
KaKue JiBa Tyda Ha3bIBAIOTCS
COHAIpaBIIEHHBIMU,  (OPMYyITUPOBaTH U

JIOKa3plBaTh ~ TeopeMy 00  yrimax ¢
COHAIPABJICHHBIMUA CTOPOHAMU; OOBSICHSATH,
4TO Ha3bIBACTCS yIJIOM MEKITy
HEepPECEKAIONIUMUCA  NPSIMBIMH M YTJIOM
MEXIYy  CKPCIUMBAIOIIMMUCA  MPSIMBIMU;
pemilatb  3aJadyd  Ha  BBIUMCICHHE U

JIOKa3aTeNbCTBO, CBSA3AaHHBIE CO B3aWMHBIM
pacIioNioKeHUEM JIByX TMPSAMBIX M YIJIOM
MEXKIY HAMHU.

®opmynupoBaTh oIpeseeHne
HapauIeNbHBIX IUIOCKOCTEH, GOpMyInpoBaTh
W JIOKa3bIBaTh YTBEP)KACHUS O TMPH3HAKE U
CBOWCTBaX  MapalieNIbHBIX  IUIOCKOCTEH,
UCIIONB30BaTh 3T YTBEPXKACHHSA  TPH
peIleHnH 3a/1a.

OOmsicHATh, Kakas (urypa Ha3bIBaeTcs
TETPa’IpOM M Kakas IapajuiesIeIUIIe oM,
MOKa3bIBaTh Ha 4YepTexax M MOJAEISIX HX
DIIEMEHTHI, H300pakaTb JTH (QUIYpPHl Ha
pPHCYHKaX, MJUTIOCTPHPOBATH C UX MOMOIIBIO
pa3IMYHbIe CIydan B3aMHOT'O
pacIioNOKEeHUsI TMPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE; ($hopMynHupoBaTh u
JIOKa3bIBaTh  YTBEPXKIACHHS O CBOMCTBAaxX
napaieseuIe1a; OOBSICHSITD, 9TO
Ha3bIBACTCS ceueHreM TeTpa’pa
(mapajutenenumnena), pemiath 3agadd  Ha
MOCTPOCHUE  CEUEHWH  TeTpadapa U
napajiesienuie1a Ha YepTexKe.
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I'nasa 2.
IlepneHAUKYASIPHOCTH
NPSAMbIX U IJIOCKOCTEH

17

[lepnenauKyIApHBIE TIPSIMBIE B
MIPOCTPAHCTBE.

[TapannensHble IpsSMBIE,
NEepIEeHINKYISIPHBIE K MIIOCKOCTH.

IIpu3Haky nepneHANKYISIPHOCTH
IPSIMOM M IIJIOCKOCTH.

Teopema o npsiMoH,
NEepHIEeHINKYISIPHON K MJIOCKOCTH.

PaccrosHue ot ToUkH 10
IUIOCKOCTH.

Teopema 0 Tpex NepreHAUKYIIPax.

VYron Mexay npsMon u
TJIOCKOCTBIO.

JByrpaHHbIi yrodi.

[Ipu3Hak nepreHAnKyIIPHOCTH
JIBYX INIOCKOCTEM.

[IpsiMoyroNbHBIN Mapasuienenumes,.

TpexrpaHHbIi yroJ.
MHOrorpasHslii yroi.

Kontponbnas padora Ne 3 o
TeMaM TJIaBHI 2.

3auyer Ne 2 o rimase 2.

DopMyIHpOBaTH olpeiesIeHue
NEePHIeHINKYISIPHBIX MPSIMBIX B
MIPOCTPAHCTBE; thopmynupoBaTh U

JIOKa3bIBaTh JIEMMY O MEPIECHIUKYISIPHOCTH
JIByX TMapajUIeNbHBIX MPSIMBIX K TpeTbel
npsiMoH;  (opMynHpoBaTh  OmpeseleHue
IPSIMOM, NEPIEHAUKYJIIPHON K IIJIOCKOCTH, U
MPUBOAUTh WIIOCTPUPYIOIINE MPUMEPHI U3
OKpYyKarIeid 00CTaHOBKH; (HOPMYITHUPOBATH
W JIOKa3eIBaTh TEOpPEeMBl  (MPSAMYI0 |
00paTHYI0) O CBS3H MEXK/y NapajlIeIbHOCTHIO
MNpSIMBIX W WX TEPIeHIUKYIIPHOCTBIO K
TUIOCKOCTH, TEOPEMY, BBIPAKAIOIIYTO IPU3HAK
MEPHEHANKYIIPHOCTH TPSIMOU U TUIOCKOCTH,
U TeopeMy O  CYIIeCTBOBAHMH U
€JIMHCTBEHHOCTH MPSIMOH, MPOXOIAIIeH yepes3
JNaHHYI0 TOYKY M NEPHCHAUKYJSIPHOU K
JIAaHHOM TIUTOCKOCTH; peliaTh 3aJadyd Ha
BEIUMCIIEHNE W JI0KA3aTEeNbCTBO, CBA3aHHBIE C
MEePIEHANKYISIPHOCTHIO IPSIMOi u
TJIOCKOCTH.

OOBACHATH, YTO TaKoe NEPHEHAUKYISp U
HAKJIOHHAs K IUIOCKOCTH, YTO Ha3bIBAETCS
MPOEKIMEN HAKIOHHOW, 4YTO Ha3bIBAETCA
pacCTOSIHUEM: OT TOYKH [0 IUIOCKOCTH,
MEXIy  MapaUIeNbHBIMH  IUIOCKOCTSIMH,
MEXIy  TapaUIeIbHBIMH — TOpAMOA |
IUIOCKOCTBIO, MEXIY CKPEIIUBAIOIIUMHUCS
NpsIMBIMH;  (DOPMYJTUPOBATh M JIOKa3hIBaTh
TEOpeMy O TpeX TEpICHIUKYIIpax |
OPUMEHATh €€ NpU  pPEUIeHUW  33]ad;
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OOBSICHATh, UYTO TaKOE€ OpPTOTOHAIbHAS
MIPOEKITHS TOYKH ((DUTYpHI) Ha TIIOCKOCTh, U
JIOKa3bIBaTh, YTO IIPOCKLIHMEH MpsSMOH Ha
TUIOCKOCTh, HE MEPNEHIUKYJISAPHYIO K 3TOH
MIPSIMOH, SIBIISIETCSI TIpsIMast; OOBSICHATH, YTO
Ha3pIBaeTcd yIIOM MEXIy MpsIMOH |
IUIOCKOCTBIO M KakUM  CBOHCTBOM OH
obnagaer; OOBSACHSITD, YTO TaKkoe
IIEHTpaJIbHAS TPOCKITUS TOYKH ((PUTYpHI) Ha
TJIOCKOCTb.

OOmpsicHATh, Kakasg (urypa HasbIBaeTCs
JIIBYTPAaHHBIM YTJIOM W KaK OH H3MepseTcs;
JIOKa3plBaTh, UYTO BCE JIMHEWHBIE YTJIBI
JIBYyTPAHHOTO yIJIa paBHBl JPYyr JpPYTY;
OOBSCHATh, YTO TaKOE€ YIrOdX  MEeXIy
MEPECEKAIONUMHUCS TUIOCKOCTIMH M B KaKHUX
npefenax OH u3Mepsercs; (GopMyIHpoBaTh
oTpesieNieHHe B3aWUMHO TEPIEHIUKYISIPHBIX
TUIOCKOCTEH, (hOpMyTHUPOBaTh M JIOKA3hIBaTh
TeopeMy O NpHU3HAKEe MEePHEHAUKYISIPHOCTH
OBYX  IUIOCKOCTEH;  OOBACHATH,  Kakou
napasuIeennIe Ha3bIBaeTCA
MPSIMOYTOJIEHBIM, (hopMynupoBaTh u
JIOKa3bplBaTh YTBEP)KJEHHUS O €ro CBOMCTBAX;
OOBSCHATh, Kakas (Qurypa Ha3bIBaeTCH
MHOTOTPAaHHBIM (B YaCTHOCTH, TPEXT'PAHHBIM )
YIJIOM W KaK Ha3bIBAIOTCA €ro 3JIEMEHTHI,
KakOW MHOTOTPaHHBIH yroll Ha3bIBAETCS
BBIMTYKITBIM; (OPMYJIHPOBATh H JIOKa3hIBaTh
YTBEPKIECHHUE O TOM, YTO KaXKIbIA IIOCKUMN
YIroJl TPEXTPaHHOTO YIJa MEHBIIE CyMMBI




JIByX JIPYTHX IUIOCKHX YTJIOB, U TEOpPEMY O
CyMME  IUIOCKHX  YIJIOB  BBIIIYKJIOTO
MHOTOTPAHHOTO yIJa; pemarb 3aJadd Ha

BBIYHMCJICHUC u J0Ka3aTcJIbCTBO C
HCIIO0JIB30BAHHNEM TCOPEM (o}
MEPNCHAUKYIIIPHOCTHU IIPAMBIX n

TUIOCKOCTEH, a TakKe 3aJayd Ha MOCTPOEHUE
CEYEeHUH MPSIMOYTOJBHOIO MapajuleNenunena
Ha 4yepTexe. Mcnonap30BaTh KOMIIBIOTEPHBIE
MporpaMMbl TP H3yYEHHUH  BOIPOCOB,
CBA3aHHBIX CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE.

rET -0 200 ™

OOBSCHATD, KaKast ¢urypa  HazpIBaeTcs
MHOTOTPAaHHMKOM ¥ Kak Ha3BIBAIOTCS €0
JJIEMEHTHI, KaKOH MHOTOTPAaHHUK Ha3bIBACTCA
BBIITYKJIBIM, MIPUBOJUTH IIPUMEPBL
MHOTOI'PDaHHUKOB; OOBSICHSATB, 4To TaKoe
reoMeTpuueckoe  Teno;  (GopMyiIHpoBaTh U
JIOKa3bIBaTh TEOpeMy Oijepa il BBITYKIBIX
MHOTOTPaHHHUKOB; OOBSICHATH KaKou
MHOTOTPAaHHWK HA3bIBACTCS TMPHU3MONH H Kak
HA3BIBAIOTCSA €€ OJIEMEHTHI, Kakas Ipu3Ma
Ha3bIBAETCSl MPSAMOM, HAKIOHHOM, NpPaBUIILHOM,
n300pakaTh MPU3MBI HA PUCYHKE; OOBSICHATH YTO
Ha3bIBaeTCs  IUIOMIANbI0  TMONHOH  (OOKOBOWA)
MMOBEPXHOCTH IPHU3MBI, U JOKA3bIBAaTh TEOPEMY O
IoIa I 60KOBOM MOBEPXHOCTH MPSIMOI IPU3MBL;
BBIBOIUTH (DOpMyIly IUIOIIAAM OPTOTOHAIBLHOM
IMPOCKIUN MHOTOrpaHHUKa H JOKa3bIBaTh
npocTpaHcTBeHHYI0 TeopeMy [ludaropa; pemars
3aJjaud = Ha  BBIYMCIICHUE,  JIOKa3aTelbCTBO,
CBSI3aHHBIE C IPU3MOIA.

OOBsCHATh, KaKOW MHOTOTPAHHHK Ha3bIBACTCA
MUPaMUION M KaK Ha3BIBAIOTCS €€ DIIEMEHTHI, YTO
Ha3pIBAeTCS  IUIOIMIANBbI0  TMONHOH  (OOKOBOW)
MOBEPXHOCTH THPAMHIBL, OOBSICHATH  Kakas
MUpaMu/a SBISIETCS TPAaBHIBHOM, JOKa3bIBATh
YTBEPXKJEHHE O CBOWMCTBAaxX €€ OOKOBBIX pedep
OOKOBBIX I'paHed U TeopeMy O IJIOIAANu OOKOBOI
MOBEPXHOCTH TPaBUIBHOW MUPaMHUIBI; OOBSICHATH
Kakoi MHOTOTPaHHHMK Ha3bIBaeTCS YCEYEHHOMH
NUpaMUJ0 M Kak Ha3bIBAIOTCS €€ JJIEMEHTHI,
JIOKa3blBaTh TEOpEMy O IUIOmagy OOKOBOH
MTOBEPXHOCTH TPABUIILHOW YCEUCHHOW MTHUPAMUIEL,
pemaTh 3a1a4M Ha BEIYUCIICHHUE U I0Ka3aTEeIbCTBO,
CBS3aHHBIC C MHUpPaMHUAaMH, a TaKXKe 3aJadyd Ha
TIOCTPOCHHE CEUSHHI TUPaMH]T Ha YepTeKe.
OOBSACHATD, KaKue TOYKHU Ha3BIBAIOTCA
CUMMETPHYHBIMI OTHOCHUTENFHO TOYKH (IIPSIMO,
IUIOCKOCTH), YTO Takoe IeHTP (OCh, IIOCKOCTH)
CUMMETPHHU (PUTYPBI, TPUBOJUTH ITpUMeEpHI GuUryp,
00J1aaomuX 3JIEMEHTaMH CHUMMETPUH, a TaKkKe
MPUMEPBl CUMMETPUH B apXUTCKTYpe, TCXHHKE,
MpUPOJC, OOBACHATh, KAKOW MHOTOTPaHHUK
HA3bIBACTCS MPABIIIBHBIM, [[0Ka3bIBaTh, YTO HE
CyIIECTBYeT  MPaBWIBHOTO  MHOTOTPaHHHKA,
TpaHsAMH KOTOPOTO SBIISIOTCS TPaBUIBHBIC 71 —

=6=6

YTOJNBHUKU TIpU 1 — ~ — ; OOBSICHATH, KaKkue
CyIJ_[eCTByIOT BHUbI HpaBI/IJ'IBHI)IX MHOFOFpaHHI/IKOB
nu KaKnuMHu DJICMCHTAMU CI/IMMeTpI/II/I OHHU
00J1a1a10T.

Vcnonp30BaTh KOMITBIOTEPHBIC MPOTPAMMBI MPH
W3yYCHUH TeMbl K MHOTOTpaHHUKI.

I'maBa 3. MHOrorpaHHMKH 14
IToHsiTHE MHOTOTpaHHHUKA. 1
I'eomerpuyeckoe temno.

Teopema Diinepa. [Ipusma. 1
IIpocTpancTBeHHas Teopema 1
ITudaropa.
IIupamuna. 1
[IpaBunbHas nupamuma. 2
YceueHnnast nupamMuaa. 1
CumMMeTpus B IPOCTPAHCTBE. 1
IlonsATHE IPABUIBHOTO 2
MHOTOTPaHHHUKA.
OneMeHTbl CHMMETPUU 2
MIPaBUIBHBIX MHOTOTPaHHHUKOB.
KonTponbaas pabora Ne 4 o 1
TeMaM TJIaBHI 3.
3auet Ne 3 mo rnase 3. 1
3akjI0unTeIbHOE TOBTOPEHE 6

Kypca reomerpum 10 kiaacca.
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Hroro:

68

Anre0pa u HayaJ1a MaT

11 knace

CMATHYECCKOI'0 aHaJIu3a

teme «Tpuronomerpudeckue
GyHKIINY.

P I'naBa 7. 20 Ilo rpaduxkaMm QYHKIUHA ONHCHIBATH HX
a TpanOMeTpnqecKne CBOICTBa (MOHOTOHHOCTB, OrpaHUYCHHOCTD,
3 byuxuunmn. YEeTHOCTb, HEUYETHOCTh, IEPUOTUYHOCTD).
I [IpuBoauTh mpuMeps! GyHKIHHA (33TaHHBIX C
e noMoImbpl0  QopMyllsl WM Tpaduka),
1 oOmajgaommx  3aJaHHBIMH  CBOHCTBaMHU
M 06 3 (HampuMep, OTPaHWYEHHOCTH). Pa3bsACHATH
a JTacTh onpez(eneHIiI'ﬂ 1 . CMBICJT TIEPEYUCIICHHBIX CBOMCTB.
o | MHOKCECTBO SHAHCHUH yHKIHI. N300pakarh rpaduKku CIOXKHBIX (YHKIHH C
e | YeTHOCTD, HEUETHOCTb, 3 HOMOIIBIO TpaoOIOCTPOUTENCH, ONUCHIBATH
M | IEPHOIMYHOCTD gx ceoncrsa.
2 | TpHroHOMeTpHYECKHX ()YHKITHIA. elmaTh NPOCTEHINEe TPUTOHOMETPUYCCKUE
T S HEPaBEHCTBA, UCHONB3Ys rpaduk QyHKINH.
CBOICTBO QYHKIIMHU Y = COS X U 3
" PacmoznaBath rpaduku
u | ee rpauk. TPUTOHOMETPUYECKUX ~(QYHKIUHA, Tpadukn
¢ | CpoiicTBO (byHKupm y= Sin X u 3 00paTHBIX TPUTOHOMETPUYECKUX (PYHKIIUM.
]c( ee TpaduK. [lpumeHsTh W JOKa3bIBaTh  CBOMCTBA
u [ Coon > 00paTHBIX TPUTOHOMETPHUECKUX (PYHKITHIA.
ii BOHCTBO QyHKIMA Y = tg X 1 ee Crpoutb rpaduku dIeMeHTapHBIX (QYHKINH,
a rpauxk. UCIIOJNIB3YSl  TpadOrOCTPOUTENH, H3ydaTh
n | O6paTHEIE 3 CBOMCTBA BJIEMEHTapHBIX (QYHKIUH MO HX
a | rpuroHoMeTpHYeCcKne (yHKIMN. rpadukam, q)OpMYJIHPOEaTI) THIOTE3B O
a KOJINYECTBE KOpHEH aBHEHUIA,
P yp
u | Ypok obobuwenus u 2 COZIEpKAlIMX dJIEMEHTApHbIC (QYHKIUH, U
3 | cucTteMaTHh3aluy 3HaHUH. NPOBEPSATh UX. BBIMONHATH MpeoOpa3zoBaHus
KonTponshas pabota Ne 1 mo 1 rpauKoB _ DTEMEHTapHEIX GyHKUM:
napasuieNIbHbIH HepeHoc, pacTsDKeHUE

(cxatre) BHONMB ocW OpauHAT. lIpuMeHSTH
JpyTUE SIEMEHTapHbIE CIIOCOOBI MOCTPOCHHUS
rpadukoB. YMeTh TNPUMEHSTH pa3IHYHbIC
METOJIbI JOKA3aTeIbCTB UCTHHHOCTH.

1-8




WEEMDMXEARA6 S SEN e L

I'naBa 8. IIpon3Boanas u ee 20
reoMeTpUYeCcKHii CMBICJI.

[IpousBonHasi. 3
[IpousBonHas cTeneHHON 3
byHKIHH.
[IpaBuna nuddepeHpoBaHus. 3
[Ipon3BoHBIE HEKOTOPBIX 4
3JIEeMEHTapHbBIX (PYHKIIHH.
I'eomerprueckuii cMbICT 4
MIPOU3BOIHOM.
Ypok 060011eHus 1 2
cUCTEeMaTH3aIluy 3HAaHUMH.
KontponbHas padora Ne 2 o 1

teMe «lIponsBonnas u ee
TEOMETPUYECKUNA CMBICID.

IIpuBOANUTE IPUMEPHI MOHOTOHHON YU CIIOBOMI
MOCJIEOBATEIFHOCTH, HMEIOLIEH Impemel.
BrraucnaTs mpenensl mocieaoBaTeIbHOCTEN.
BrIsCHATD, SIBNISIETCS U MOCIEN0BATEIbHOCTh
CXOJIsIIEeC. [IpuBoauts MIPUMEPDI
GyHKUUMH, SBIAIOLIMXCS — HENPEPHIBHBIMU,
MMEIONINX BEPTHKAIBHYIO, TOPU30HTAIBHYIO
ACHUMINTOTY. 3alKChIBaTh ypaBHEHUE Kaxa0H
U3 OTHX AacCHUMNOTOT. YMeThb 1O Tpaduky
byHKIUU OTIPENIETIATh MPOMEXYTKH
HENpEepbIBHOCTY W TOYKU pas3pbiBa, €CIU
Takue  HUMEITCA.  YMeTb  JOKasbIBaTh
HETIPEPBIBHOCTh byHKIUH. Haxonuts
YIJIOBOH  KOA(PUIIMEHT KacaTeJbHOM K
rpadpuky QyHKOMM B 3aJaHHOM TOYKe.
HaxonuTh MIrHOBEHHYIO CKOPOCTh JIBUIKEHUS
MaTepUaibHOW TOYKH.

AHanmu3upoBaTh MOBEACHHWE (QYHKIMH Ha
PasINYHBIX y4acTKax 0OJIACTH OIpeleNCHHs,

CpaBHHBATh CKOPOCTH BO3pacTaHus
(yObIBaHUs) (hyHKITHIA, Haxonutb
MPOU3BEICHUE O3JEMCHTAPHBIX  (DYHKIIHH.
Haxonuts MIPOU3BO/THEIC CYMMBI,

MPOU3BEJICHUSI M YaCTHOTO JIBYX (DYHKIIUH,
MPOM3BOJHYIO CIOXHOW GyHKUuH y = flkx +
b).

OOBACHAT, U WUIIOCTPUPOBATH TIOHATHE
mnpeaena mocienoBatenbHocTd. [IpuBOAUTH
MPUMEPBI TTOCIIEAOBATEIIEHOCTEH, UMEIOIINX
TIpeJieN ¥ He UMEIOIIHX Tpezena.
[Tonp30BaThCcd  TEOpeMOW O  mpenele
MOHOTOHHOM OrpaHUYCHHOU
MOCIIETOBATENIEHOCTH.

BbIBOIUTE (hOPMYJIBI JUIMHBI OKPY)KHOCTH U
TUTOIIA TN KPYyTa.

OOBACHAT, ¥ WUIIOCTPUPOBATH TIOHSATHE
npenena  (QYHKIUH B TOYKE MPHUBOIUTH
npuMepsl PYHKIWN, HE HMEIONIUX Tpesieiia B
HEKOTOPOH TOYKe. BBIYMCIATH MpeeNnbl
GYHKITAH.

AHanu3upoBaTh TOBeJACHHE (YHKIMH Ha
pa3IMYHBIX Y4acTKax OOJIACTU OIpEEICHUS.
HaxonuTte acuMITOTBL.

Boruncisate npupaineHue QyHKIIUU B TOYKE.
CocTaBiATh M HUCCIIENOBAaTh Pa3HOCTHOE
oTHomIeHne. HaxoauTe mpenen pa3HOCTHOTO

OTHOILICHUSI. BoruncasTs 3HaYEHUE
npou3BoAHON  (yHKIMM B  TOuke (IO
OTIpEICTICHUIO ).

Haxomuthb YTIJIOBOM ko3 urmeHT
KacaTeJbHOH K rpaduKy (QYHKIHUU B TOYKE C
3aJaHHOHI a0CIMCCOH. 3anuceIBaTh

ypaBHEHHE  KacaTelbHOM K  rpaduky
(bYHKIUY, 3aJ]aHHON B TOUKE.

HaxonuTs mpon3BoAHYIO CIOXKHON QYHKIMH,
oOpartHoit pyHKIINH.

IIpumMeHsATs NOHATHE TNPOU3BOAHOW IIPHU
pelIeHnH 3a1au.

3-5,7




MaTeMaTUYECKOW UHIYKIIUH.

I'nasa 9. [Ipumenenne 18 Haxomuts  BTOpyl0  NpPOU3BOAHYHD U 3-7
NPOU3BOIHOI K YCKOPEHHE TIpOIlecca, OIMMChIBAEMOTO €
nccae 0BannI0 GyHKIMIA. oMoIIbio (hopmynbl. HaxoauTs mpoMexxyTKu
BospacTane u yobiBanue 5 BO3pacTaHus M yObIBaHUsI (DYHKIINH.
JlokaspiBaTh, 4TO  3amaHHas  (QyHKIUS
bynKun. Bo3pactaeT (yOBIBaeT) Ha  yKa3aHHOM
DKcTpeMyMbl GYHKIINH. 3 IPOMEKYTKe.
HaxoauTh TOYKM MHHHMyMa W MaKCHMyMa
[IpumeHeHnre npou3BOIHON K 4 dyHKLIMM.
IMOCTPOCHHUIO l"pa(l)I/IKOB Haxomnte HauOoipllee ¥  HaWMEHBIIEE
bYHKITHIA. 3HaueHUS PYyHKIUH Ha OTPE3Ke.
Haubosblee 1 HAUMeHbIIIee 3 HaxomuTe HauOosblllee W HaHUMEHbIIEE
3HaueHUE (QYHKIUH. 3HAYCHHS DYHKIIH.
M Bbinyki1ocTs rpaduka (pyHKIuH, 3 I/ICCJICIIOBaTIz (QYHKIMIO €  TOMOIIBIO
2 | rouxu meperu6a. HPOU3BOHOM U CTPOUTH e TpaduK.
T [TpuMeHATh TMPOW3BOJMHYIO TIPH PEUICHUU
Ypok 060011eHus 1 2
e . TEKCTOBBIX, TEOMETPHUUCCKUX, (PU3UUCCKUX U
v | CHCTEMATH3ALMK 3HAHHUH. NPYTHX 337124,
a | KonTponbnas padora Ne 3 mo 1
r | TeMe «IIpumenenune
u | IPOU3BOJHOM K HCCIIEA0BAHUIO
4 | GyHKIINY.
e I'nasa 10. UnTerpan 17 Beruucnarte  npuOAMKEHHBIE — 3HAYEHUS 3-7
c TUIOIIAN KPUBOJIUHEHHON TpareiH.
K | [leppoobOpasHas. 2 Haxonuts iepBooOpa3Hbie (pyHKITHH: y=
" xP,r;[epEER,y=sinx,y=cosx,y=tgx.
" | IIpaBuia Hax0XkEHHUS 2 Brruncnare 9 8) (01060107 KpUBOJUHEITHON
a IEpBOOOPA3HBIX. Tpamenuu ¢ momomisio ¢opmynsl HeroToHa-
: [lnomans KpUBOIMHEUHOM 3 JleiiOnua.
. LTparmeuyu u uHTerpa. Haxoauts NpUOTMKESHHBIC 3HAUCHHUS
n | BBIUUCIIEHHE MHTErPaIoB. 2 MHTETpaJIoB. o
BeuucnaTe  muom@ans  KPUBOJMHEHHOMN
3 BhIurCIIeHIe OIS ¢ 3 Tpareyy ¢ MOMOIIBIO HHTETPAJIOB.
MTOMOUIBIO UHTErPAJIOB.
[IpumeneHnne npou3BOIHON U 2
MHTErpaja K peleHuIo
MPAKTHYECKUX 33/a4.
VYpoxk 060061eHs 1 2
CHCTEMaTU3allMH 3HAHUM.
Kontponbnas padota Ne 4 o 1
teme «MHTerpamn.
I'nasa 11. KomOunaropuka. 13 [IpuMmeHsATh NpHU peElIeHUH 3aad  METO] 1,3,5,7

[lpuMeHATs TpPaBWIO TNPOU3BEACHUS TIPU
BBIBOZIE (DOPMYJIBI YHCTIa IEPECTAHOBOK.
Co3naBaTh MaTeMaTHUYECKHE MOJACTH IS
peleHns: KOMOMHATOPHBIX 3a7ay C IOMOIIBIO
MOJCUETa YUCIIa pa3MELICHUH, IepEeCTaHOBOK
W COYETaHUM.

Haxonuts YHCIIO TIEPECTAHOBOK c
NOBTOpPeHUsIMH. Pemare komMOuMHaTOpHBIE
3aJadd, CBOJSINMECS K MOACYETY 4Yucia
COYETaHUM C IOBTOPEHUSIMU.

[Tpumensars popmyny 6mnoma Herotona.
Ilpn BoO3BemeHMH OMHOMa B HaTypajJbHYIO
CTCTICHb HAXOJIUTh OMHOMUANBHBIC
K03(p(PUIIMEHTHI IPH TOMOIIM TPEYTONbHUKA
[Tackans.
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[IpaBuno npousBeneHus. 2

[IepecTtanoBKM. 2

Pa3smemenuns. 2

CoueTtaHus 1 UX CBOWCTBA. 2

bunom HeroToHa. 2

Ypok 06001IeHus 1 2

CHCTEMaTH3allu1 3HAHUM.

Kontponbnas padota Ne 5 o 1

teMme «KoMOMHATOpHKaY.

I'naBa 12. D1eMeHTHI TeOPUH 13 [TpuBoanTsH MIPUMEPEI CIIy4aiHBbIX, 1-8
BEPOSITHOCTEIA. JIOCTOBEPHBIX 1 HEBO3MOXKHBIX COOBITHIA.

CoOGLITHL 1 3HaTh ONpENeNICHUE CYyMMBI U TIPOU3BEICHUS
CcOOBITHH. 3HATH OIpeaeiieHue BEPOSATHOCTH

KOM6I/IHaHI/I5[ CO6I)ITHI>1. 2 COGI)ITI/ISI B KJIACCUYECKOM ITOHUMAaHUHU.

TIpOTHBOMONOKHOE COBBITHE. HpHBo;[fITL MIPUMEPBI HECOBMECTHBIX
COOBITHH.

BeposTHOCTb cOObITHA. 2 Haxonute BEPOATHOCTD CYMMBI

— HECOBMECTHBIX COOBITHH. Haxonute

Crosxenme BepoATHOCTEH. 2 BEPOSITHOCTh CYMMBI MTPOU3BOJIBHBIX
COOBITHH.

HesaBucumbIe COOBITHL. 2 Nmers  mpexacraBieHue 00  YCIOBHOM

YMHOKEHHE BEPOATHOCTEH. BEPOSTHOCTH  COOBITHH. 3HaThb CTpPOroe

Craructuueckasi BEpOSITHOCTbD. 2 oIpeieieHHe He3aBUCUMOCTH JIBYX COOBITHIA.
MMeTh mpeACTaBICHHE O HE3aBUCUMOCTH

Ypok 060011eHus 1 1 COOBITH ¥  HAXOOUTh  BEPOSTHOCTH

CHCTEMAaTH3AINHY 3HAHHIA. COBMECTHOTO HACTYIUICHUS TAKHUX COOBITHIA.

KouTponbsHas pabota Ne 6 110 1 BoraucinThb BEPOSTHOCTh MOJTyYCHUS

TeMe «DJIEMEHThI TEOPUU
BEPOATHOCTEN.

KOHKPETHOTO YHCJIa YCIEXOB B HCIBITAHUAX
bepnymnn.




T'maBa 13. CraTucruka

Cryyvaiinble BeTMYUHBI.

]_[eHTpaJ'IBHLIC TCHACHIINU.

Mepsi pazbpoca.

Ypok 060011eHus u
CUCTEeMaTH3aIly 3HAHUH.

Kontponbnas padora Ne 7 o
TeMe «CTaTUCTHUKA.

3HaTh TOHATHE CIy4YailHOW  BETUYHHBL,
MPEACTAaBIATh  pPACIpElesiCHUEe  3HAYCHUI
JIUCKPETHOMN cCllyyallHOM BENWYUHBI B BUJIE
YaCTOTHOH TaONMIBI, TOJUIOHAa YacTOT
(OTHOCHTEIIBHBIX YaCTOT).

[IpencraBisaTh  pacnpenesieHHe  3HAYEHUU
HETPEPhIBHON CIy4YalHOW BEJIMYMHBI B BUJIE
YaCTOTHOH TaOJUIBI ¥ TUCTOTPAMMEI.

3HaTh MOHATUE FEHEPATIbHOI COBOKYITHOCTH U
BBIOOPKH. IIpuBoanTH TIPUMEPHI
pEIpPE3CHTATUBHBIX ~ BBIOOPOK  3HAYCHUU
CIy4yallHOM BeJIMYMHBIL. 3HAThb OCHOBHBIE
LEHTPAJIIbHBIE TEHACHLMHU: MOIY, MEAHAHY,
cpennee. HaxoauTs 1ieHTpaIbHbIC TEHACHITUT
yueOHbIX  BBIOOPOK. 3HaTh Kakas U3
LEHTPAJIBHBIX  TEHICHUUH  HAWIy4IIUM
00pazoM XxapaKTepru3yeT COBOKYITHOCTb.
Nmerp mpencraBieHue O MaTEMaTHYECKOM
0>KHMJIaHUU. Brruucnars 3Ha4YCHHE
MaTeMaTU4eCKOT0  OXUAAHUS  CIydalHOU
BEITMYMHBI C KOHCYHBIM YHCIIOM 3HAYCHUI.
3HaTh OCHOBHBIE MephI pa3bpoca 3HaueHUI
CIy4dailHOM BEJNWYMHBI: pa3Max, OTKIOHEHHE
OT cpenmHero u aucnepcuio. Haxonute mMephl
pa3bpoca ciay4yaiHoOM BEJIMYHHBI c
HEOONBIIUM  YHCJIOM  pa3iMdHBIX €€
3HAYEHUH.

3-5,7

I'maBa 14. KoMmmiekcHbIe
qyucaa

BT ol == P

Ornpezenenrie KOMIUIEKCHOTO
yucna. JlencTBus ¢
KOMIUICKCHBIMU YHCIIAMHU.

Tpuronomerpuyeckas u
nokasarejabHas (POPMBI 3aITUCH
KOMIUTEKCHBIX YHCEll.

Bo3sBenenue B cTeneHp U
W3BJICUCHHUE KOPHEH U3
KOMILIEKCHOI'O YHCJIA.

BBINOMHATH BEIYUCICHUS C KOMILICKCHBIMU
YUCIIAMU: CII0’)KEHUE, BRIYUTAHUE,
yMHOXeHwue, aenenne. M3o0paxarts
KOMILJICKCHBIE YHCIIa TOUKAMH Ha
KOMILJICKCHOH TIOCKOCTH.
NurtepnpetupoBaTh Ha KOMITJIEKCHOMN
MJIOCKOCTHU CJIOXKEHUE M BRIYUTAHUE
KOMILJIEKCHBIX yucen. Haxonute kopHU
KBaJIPaTHBIX YPaBHEHHH C IEHCTBUTELHBIMA
koaddurmentamu. [IpuMeHsITh pa3nuaHbie
(hOpPMBI 3aMHUCH KOMIUICKCHBIX YHCEIT;
anredpanveckyro, TPUTOHOMETPHUYECKYIO H
[IOKAa3aTeJIbHY0. BBINOIHATE A€CTBUS C
KOMITJIEKCHBIMU YHUCIIAMU:

CJI0KEHHUE, BBHIYUTAHHUE, YMHOXXCHHE,
JISNIeHWe, BO3BEJEHHE B  HATypalbHYIO
CTEIeHb, W3BJICUCHUE KOPHS CTENEHU 7,
BEIOMpas TMOAXOASMmyr0 (opMy  3alucu
KOMIUIEKCHBIX ~ umced. llepexomuTh  OT
anreOpandeckoil  3amucH  KOMIUIEKCHOTO
yucia K  TPUTOHOMETPUYECKOM H K
MOKAa3aTeNbHOM, OT TPUTOHOMETPUYECKON U
MIOKa3aTeJIbHOI

(hopMbI K anreOpanveckoi.
WuTepniperupoBath Ha KOMILIEKCHOM
TUIOCKOCTH  apu(METHYeCKHe JEHCTBUS C
KOMITJIEKCHBIMHU YHCIIAMHU.

1-5
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Pas | T'napa 6. luaunap, Konyc u 16
et map
[TonsaTHe nunuHOpAa. 1
[1momaas MOBEpXHOCTH 2
UJIMHAPA.
[lonsATHE KOHYCA. |
[1monagp MOBEpXHOCTH KOHYCA. 2
Y ceueHHBI KOHYC. 1
Cdepa u map. Bzaumnoe 1
pacnosnoxeHue cepsl u
MJIOCKOCTH.
KacarenbHas mi0cKoCTh K 1
chepe.
[Tnomans chepsl. Bzaumuoe 1
pacrnosoxkeHue cepol 1
IPSMOHU.
Cdepa, BnucanHas B 1
HUJIMHAPUYECKYIO TOBEPXHOCTb.
Cdepa, BnucanHas B 1
I’ | KOHUYECKYIO MOBEPXHOCTb.
e | CedyeHus HMIMHAPUYECKON 1
0 | IOBEPXHOCTH.
M | CeueHust KOHUYECKOH 1
e | MOBEPXHOCTH.
T | Konrponbsnas padora Ne 5 o 1
P | TeMaM riaBsl 6.
u | 3auet Ne 4 no TeMam riassl 6. 1
|

OOBSICHATh, 4YTO Takoe IHJIMHAPHYECKAS
HIOBEPXHOCTbh, €€ 00pa3yIolue U OCh, KaKoe
TEJIO Ha3bIBAETCS IMJIMHIPOM U KaK Ha3bIBAIO
€r'0 DJIEMEHTBI, KaK MOJYYHTh HWINHAP ITyTeM
BpallleHUs NPSMOYTOJIbHUKA; HM300paxarh
OWIMHAP ¥ €ro CEeYeHUS IUIOCKOCTBIO,
NPOXOJAIIeH 4Yepe3 OChb, M IUIOCKOCTHIO,
NEPIEHINKYISIPHOH K OCH; OOBSICHATB, UTO
OpUHAMAeTCs  3a  IUIomagb  OOKOBOM
HNOBEPXHOCTH  IWIMHIPA, W  BBIBOJHUTH
GopMysbl S BBIYMCICHUS OOKOBOH U
HOJIHOW TOBEPXHOCTEH LWIMHAPA; perarh
3a7a4d Ha BBIYHCIECHHE U JI0Ka3aTelbCTBO,
CBSI3aHHBIE C IIHITMHIPOM.

OOBsICHATH, YTO Takoe KOHHUYECKas
HOBEPXHOCTh, €¢ o0Opasyromye, BepIInHa |
0Cb, KaKoe TeJO Ha3bIBaeTCS KOHYCOM M Kak
Ha3bIBAIO €TO DJIEMEHTHI, KaK IOIY4YUTh KOHYC
nyTeM BpaIleHUS HPSIMOYTOJIEHOTO
TPEyrolbHUKA;, H300pakaTh KOHYC W €ro
CeueHHs IUIOCKOCTBIO, MPOXOAslIeld depes
0Ch, M TUIOCKOCTBIO, MEPIEHANKYISIPHOH K
ocH; OOBACHATb, YTO IPUHUMAETCS 3a
iomaab OOKOBOH IMOBEPXHOCTH KOHYyca, U
BBIBOJUTH  (DOpMyINIBI  JUIS  BBIYUCICHUS
Iomaaei OOKOBOW ¥ TOJTHOM MOBEPXHOCTEH
KOHYyCa; OOBSCHSTH, KaKO€ TEJO Ha3bIBAETCS
YCEYEHHBIM KOHYCOM U KaK €ro IMOJy4YHTh
MyTEeM BpAaLIEHHs MPSMOYTOJIbHON TpaleLuH,
BBIBOIUTH  (GOPMYJy Uil BBIYHCICHHUS
IO OOKOBOH MOBEPXHOCTH YCEUESHHOTO
KOHyCa; pemarh 3aJaydl Ha BBIYMCICHHE W
JIOKa3aTeNbCTBO, CBA3AaHHBIE C KOHYCOM H
YCEYEHHBIM KOHYCOM.
dopMmynupoBaTh ompeneneHus cdepsl U
mapa, WX [EeHTpa, pajghyca, IHaMeTpa;
UCCIIeIOBATh  B3aMMHOE  PACIOJIOXKCHUE
chepel M  IUIOCKOCTH, (HOpMYIHpOBaTH
OIpe/ieIeHHe KacaTeNbHOM IUIOCKOCTH K
chepe, dopMynmHpoBaTh ¥  JOKa3bIBaTh
TEOpeMbl O  CBOWCTBE UM  IpHU3HAKe
KacaTeJIbHOM TIJIOCKOCTH; OOBACHATH, YTO
NpUHAMAETCS 3a IUIOManb chepsl U Kak OHA
BBIpaKaeTcss  depe3  pamuyc  cdepsl;
UCCIIeIOBaTh  B3aMMHOE  PAcIOJIOXKECHUE
cteppl U TIpsAMOHN; OOBACHATH, Kakas cdepa
Ha3bIBaeTCS BIUCAHHOW B IMIJIMHIPUYECKYFO
(KOHMUYECKYI0) TTOBEPXHOCTh M KAKUE KPHUBHIC
HOJTYYarOTCS MITHHAPHYECKOH M KOHHYIECKOM
MOBEPXHOCTEH PA3IMYHBIMU IUIOCKOCTSIMU;
pemiatb 3ajadd, B KOTOPBIX (QHUTYPHPYIOT
KOMOWHAIIMM ~ MHOTOTPaHHUKOB M Tel
BpaIlICHHSI.
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JAJINHBI, KOJUIMHCAPHBIX W PABHBIX BEKTOPOB,

OOBACHATh, KaK H3MEPAIOTCS OOBEMBI Tell, 1-7
I'naBa 7. O6neMbI Tel 17 MIPOBO/IA aHAIIOTHIO C U3MEPEHHUEM TUIOMIA e
MHOTOYTOJIbHUKOB; (dhopMyIupoBaTh
OCHOBHBIC CBOMCTBa OOBEMOB U BBIBOJHUTH C
[TonsTre oObeMa. 1 ux MTOMOIIBIO bopmyry o0BemMa
O06BeM IPSIMOYTOJILHOTO 1 NPSIMOYTOJILHOTO MapasliesIenuIe/a.
napaJuIeJICIIMIICaa. q)OpMyJ]I/IpOBaTI) 1 JTOKa3bIBaATb TCOPEMBIL 00
OO6BEM IPSIMOIT IPU3MBL 1 o0peMe mpsAMOW TpuU3MBI B 00BEME
O6beM UITHHpA. ) MWIAHIPA; peliaTh 3aJadyd, CBS3aHHBIE C
BBIYHCJICHUEM 00BEMOB ITHX TEJI.
I' | Beruncnenue o0beMOB Ten ¢ 1 BhiBOMTH HHTCrpambHyio  GOpMYTy JUTs
¢ | IOMOIIBIO MHTCTpANA. BEIUMCIIEHUST 00bEMOB TEIl U JOKa3bIBaTh C €€
o | OObeM HAKIIOHHOI MPU3MBL 1 HOMOILBIO TEOPEMBI 00 00BbEME HAKJIOHHOMN
M | OOBbeM NHpaMuIbL. 2 npu3Mel, 00 oO6beme mupamMuib, 06 oObeMe
e | OO6bem KoHYCA. 1 KOHYyCa; BEIBOJIUTH thopMyJTBI JUIS
T | O6beM wiapa. 2 BBIUMCIICHUS 00HEMOB YCEUEHHOW TTHPaMHUIBI
P | OBbeM mapoBoro cermenta, 1 M YCEUEHHOI'0 KOHycCa; pelarh 3ajadd,
M | mapoBOTO CIIOS H MIAPOBOTO CBSI3aHHBIC C BBIYHCICHHEM OOBEMOB 3THUX
Te.
| cextopa. ®dopMyIUpOBaTh M JIOKA3bIBaTh TEOpEeMy 00
ITmomann C(bepbl- 2 o0beMe Mmapa U ¢ ¢ THOMOINbI0 BBIBOJIUTH
KOHTpOHBHaﬂ pa60Ta Ne 6 o 1 (l)opMy_]'[y IJIOIAa A C(i)epbl; BBIBOJIUTDH
TeMaM TJIaBbI 7. ¢dbopMynmy A BBIUMCIEHHS  OOBEMOB
3ayet Ne 5 1o Temam rJaBbl 7. 1 [IApOBOT0 CETMEHTAa W IIAPOBOIO CEKTOPA;
pemate 3amayn ¢ MpUMEHEHHEeM (opMyl
00bEMOB Pa3IMIHBIX TEI.
BekTopbl B mpocTpancTBe 6 DopMyIUpOBATH OMNPEACIICHUE BEKTOpPA, €ro 3-5,7

MIPUBOJUTH MIPUMEPBI ¢usnueckux
BEKTOPHBIX BEJINYMH.
OOBsiCHATH, KaK  BBOJAATCS  JEHCTBUS

CJIOKEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB U
YMHOXEHHsSI BEKTOpa Ha YHCIO, KaKUMH
CBOMCTBAMM OHM 00JaJal0T, YTO TaKOE

IMpaBUJIO TPCYroJibHUKA, MMpaBUJIO
napauiejaorpamma nu IIpaBUIIO
MHOT'OYTOJIbHHUKaA CIIOXKCHUA BCKTOPOB;,

pemaTb 3aga4du, CBA3aHHBIC C HeﬁCTBHHMH
HaJI BEKTOPaMHU.

OOBACHATh, KaKHWe BEKTOPHI HA3BIBAIOTCS
KOMILIaHApPHBIMY; (hopmynupoBaTh u
JIOKa3bIBaTh  yTBEPXKICHUE O MPHU3HAKE
KOMITJIAHAPHOCTH TPEX BEKTOPOB; OOBSCHSATH,
B Y€M COCTOMT INPAaBUJIO MapauleeHunea
CIIOCHUS TPEX HEKOMILIAHAPHBIX BEKTOPOB;
dbopMynupoBaTh W JIOKa3bIBaTh TEOPEMY O
pasjiokeHHH JI000r0 BEKTOpa II0 TpPeM
JaHHBIM HeKOMHHaHapHI)IM BeKTOpaM;
MIPUMEHSTh BEKTOPBl  TpPH  PELICHUH
FCOMETPHYCCKHUX 3a/aY.
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[Tonsitue BexTopa. PaBeHCTBO
BEKTOPOB.

CrnosxeHue ¥ BBIYMTAHHUE 1
BEKTOPOB. CyMMa HECKOJIBKUX
BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIIO. 1
KomrmuianapHbie BEKTODBL. 1
[IpaBuio nmapajurenenunena.
Pa3znoxenne BekTopa 1o TpeM 1
HEKOMILJIAHAPHBIM BEKTOPAM.
3auet Ne 6 1o TeMaM rJ1aBbl 4. 1
I'maBa 5. MeToa KOOPAWHAT B 15 OOBACHATh, KaK BBOIUTCSA TIPSIMOYTOJBHAS 1-8
NMPOCTPAHCTBE. ﬂBI/ImeHI/Iﬂ. CUCTCMa KOOpJAUWHAT B MPOCTPAHCTBE, KaK
TIpsAMOYTOJIBHAS CHCTEMA 1 OIIPEACIISAIOTCS KOOPAMHATBI TOUYKU M KaK OHU
KOODIMHAT B TIPOCTPAHCTEE. HAa3bIBAIOTCS, KaK OIIPEACIAIOTCS
KoODIHHATEL BEKTODA. KOOpAMHATBI BEKTOpa; (OPMYJIHpPOBaTh M
PA P
JIOKa3bIBaTh YTBEPXKACHHS: O KOOpAMHATAX
CBAAsk MEXY KOOpAMHATAMHU ! CYMMBI M Pa3HOCTH JBYX BEKTOpPOB, O
BCKTOpa W KOOpANHATAMU KOOpAMHATAX MPOM3BEACHHS BEKTOpPa Ha
TOYCK. YHCIIO, O CBA3M MEXIY KOOpIUHATAMHU
[Ipocreiiue 3a7a4uu B 1 BEKTOpa M KOOpAWHATAMH €ro KOHI[A U
KOOpAMHATAX. Hayaja; BBIBOAWTH W HCIOJB30BaTh MPH
yPaBHeHHe C(bepbl. 1 pemieHun  3amad  (GOPMYJbI  KOOPAMHAT
YToJ1 MEsK/y BEKTODAMH. 1 CepeIMHBI OTpe3Ka, JUIMHBI BEKTOpa U
CRATAPHOE POM3BEICHIE 5 pPAacCTOSIHUSL ~ MEXIy  JBYMS  TOYKaMH;
BBIBOJIUTh  ypaBHEHHE c(epbl  JTAaHHOTO
BEKTOPOB. o
paamyca ¢ IICHTPOM B JJaHHOI TOYKe.
Berunciienne yrios Mexy 2 OOBSICHATH, KaK ONPEEISIeTCS Yrod MEXIY
HPAMBIMH H IUIOCKOCTAMM. BEKTOpamu; (OPMYJIHPOBATh OMpEIe/ICHUE
YpaBHEHHE IIIOCKOCTH. 1 CKaJISIPHOT'O NIPOU3BEACHUSA BEKTOPOB;
(GOpMyIHpOBATh U JOKa3bIBATh yTBEPKICHUS
HenTpabHas CUMMETPUS. 1 0 €ro CBOICTBax; OOBSACHATH, KAK BHIYUCIHTH
OceBas cumMmeTpust. 3epKajbHast YroJl MEXy ABYMs TIPSIMBIMH, & TAKXKE yroll
CUMMETPHA. MEXIY MpSIMOM M IIOCKOCTBIO, HCIIOJIB3YS
[TapannenbHbIi IEPEHOC. 1 BBIDAKEHHE  CKAISIPHOTO  TPOM3BEICHUS
BEKTOPOB Yepe3 MX KOOPAWHATHI; BBIBOJHTH
[Ipeo6pas3oBanue nomoodus. 1 ypaBHEHHE IUIOCKOCTH, MPOXOJLieii uepes
KoHTponbHas pabota Ne 7 110 1 JaHHYI0 TOYKY ¥ NEpIEeHAUKYISIPHOH K
JTAHHOMY BEKTOPY, 1 (POPMYITy pacCTOSIHUS OT
TeMaM LIABBL 5. TOYKH JI0 TUIOCKOCTH; NMPUMEHSTh BEKTOPHO-
3adet Ne 7 1o Temam T1JiaBhI 5. 1 KOODAMHATHBI ~ METOA  MpH  pelleHHH
TeOMETPHUYECKUX 33/1a4.
OOBsCHATH, YTO Takoe OTOOpaKeHHE

MPOCTPAHCTBA Ha ce0s U B KAKOM CIIy4ae OHO
Ha3bpIBaCTCSd  JBIDKCHHEM  MPOCTPAHCTBA;
O6’In$ICH$ITI), qTO TaKoe€ LHCHTpaJIbHaA
CUMMETpHA, 0CE€BasA CUMMCTPUA, 3CPKaJIbHAA
CUMMETpPUS ¥  TNapalyieNbHBI  MEpeHoc,
00OCHOBBIBATh YTBEPIKACHUS O TOM, UTO 3TH
OTOOpaXEHHUS  TPOCTpPAaHCTBA Ha  cebs
SBIISIIOTCS  IBUKCHHUSMU; OOBSICHATH, YTO
Takoe IEHTpabHOEe Toao0nue (TOMOTEeTHs) U
npeoOpa3oBaHue MOAOOHUS, KaK C TTOMOIIBIO
npeoOpa3zoBaHusl MOA00MS BBOJUTCS TOHSATUE
noJo0HBIX  GUIyp B NPOCTPAHCTBE;
MPUMEHATh JBIDKEHUS W IpeoOpazoBaHUs
nomo0usT TpH PEIICHUU TEeOMETPHUUCCKUX
3a/ad.




3aKI0YUTeIbHOE NOBTOPEHUE NIPH 14 1-8
MOAT0TOBKE K HTOTOBOM aTTecTaluu
10 TeOMETPHH.
68

Hroro:




YToI MeXy BEKTOpaMH. 1 CepelIMHbI  OTpe3Ka, JUIMHLI BEeKTopa |
CxansipHOE ITpOH3Be/IeHHE 2 PacCTONHMA ~ MEXIY ABYMS . TOYKaMH,
BEKTOPOB. BBIBOIIUTbL YpaBHEHHE cq)fpm JaHHOTO
BEIMHCIIEHHE YTIIOB MEKITY ) paziMyca ¢ LIEHTPOM B JaHHOM TOYKe.
IPSMBIME H IOCKOCTSMH. OOBACHATL, Kak OTpe/IeNseTcs Yroa MeK/Iy
BEKTOpaMH; (POPMYJIHPOBATE OTIpe/ie/ieHue
YpaBHEHHE IIOCKOCTH. 1 CKaJIPHOTO  TIPOM3BE/IEHUS  BEKTOPOB;
[lenTpanbHas cuMMETpHSI. 1 (bopmysmposars o ity
OceBas cHMMeTPHS. YTBEPKIEHHUS O €ro CBOHCTBAX; OGBACHATD,
S KaK  BBIYMCIMTB YrOM  MEXKIY ABYMS
— NPSMBIMH, & TAK)Ke yrosl MeKIy TPAMOH u
ITapannensHsiii nepenoc. 1 TUIOCKOCTBIO,  WCTIONB3Ys.  BBIPasKEHHE
CKaJISIPHOTO IPOU3BE/IEHHS BEKTOPOB Yepes
IIpeoGpasosanue mompobus. 1 MX KOODIMHATBI, BBIBOJMTE YpaBHEHHE
KonTponsHast pabota Ne 7 1o 1 TUJIOCKOCTH, TMPOXOSIIeH Hepes  aHHyio
TEMEN FHRREL 5. TOYKY W MEPNEHIUKYTIPHOH K JaHHOMY
e e ————— 1 BEKTOPY, H (DOPMYJIy PACCTOSHMS OT TOUYKH
J0 IUIOCKOCTH; TPHMEHATh BEKTOPHO-
KOOPAMHATHBIH ~ METOA MpH  pelIeHHH
reOMeTPHYECKHX 3a/1au.
OO6bacHATE, uTO Takoe OTOGpaXkeHHe
MPOCTPAaHCTBA Ha cebd M B KaKOM ciydae
OHO Ha3bIBAETCS TBHKEHHEM
NPOCTPAaHCTBA; OOBACHATH, YTO TaKoe
LieHTpaJbHas CHUMMETpHS, oceBas
CHUMMETpHS, 3epKajlbHas CHMMETpUS M
napajuie/ibHbli  MepeHoc, 0GOCHOBHIBATEH
YTBEPXKIEHHUS O TOM, YTO 3TH OTOGpaXKeHHs
npoctpancTea  Ha  cebs  sBasIOTCA
IBIKCHHUAMH; OOBACHATH, UTO TaKoe
UEeHTpabHOe nofobue (romMoTervs) u
npeobpasoBanue MoA06Hs, KaK ¢ MOMOIIBIO
npeobpazoBaHus  moHoOMA  BBOOMTCA
[IOHATHE NoA00HbIX ¢uryp B
MPOCTPAHCTBE, MNPUMEHATH JIBHKEHUS H
npeobpazoBaHus NOA00OMS TNPH pelIeHUH
reoOMeTpPUYeCcKHX 3az1ad.
3aK/I0YnTeIbHOE TIOBTOPEHHE IPH 14 1-8
NOAroTOBKE K HTOTOBOI
aTTeCTALHH 10 reOMeTpHUH.
68
Hroro:
COI'JTACOBAHO
COI''TACOBAHO 3aMecTHTeNb JUPEKTOpa 110
IIporokon Ne 13acenanus YBP
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