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o maremaruke g 10-11-x kimaccoB
YPOBEHb MPOrpaMMBbl; YT TyOJICHHBIM



ITosicHuTEIbHAA 3alICKA
Pabouas yueOHas mporpamma 1o MaTeMaTUKe OPHEHTHUpOBaHa Ha oOyuarommxcs 10-11
KJIaCCOB MPO(UIBLHOTO YPOBHS M pa3padoTaHa Ha OCHOBE HOPMATHUBHBIX JIOKyMEHTOB
1. 3akon «O6 o0pa3oBaHUM.
2. Ilpuka3 MunoOpazoBanusi Poccum ot 05.03.2004 1. Ne 1089 «OO6 yTBep)aeHUU
¢denepadbHOrO  KOMIIOHEHTa TOCYAAapCTBEHHBIX  00pa3oBaTENbHBIX  CTaHIAPTOB

Ha4aJIbHOTO 00IIIETr0, OCHOBHOTO OOIIEro, U cpeaHero (IOJIHOT0) 001ero 00pa3oBaHus».
3. IMucemo MmunoOpaszoBanusi Poccum ot 20.02.2004 1. Ne 03-51-10/14-03 «O

BBeJIcHUU  (hesiepaaIbHOro KOMITOHCHTa T'OCYJapCTBCHHBIX 00pa3oBaTelIbHBIX
CTaH/JIapTOB HAYAJILHOTO OOIIEro, OCHOBHOTO OOIIEro M cpeAaHero (IOJIHOTO) OOIIero
00pazoBaHUN.

4. Tlpuxaz MunoOpazoBanuss Poccunm ot 09.03.2004 r. Ne 1312 «OO6 yTBepkaeHUU
denepanbHOro 0a3UCHOrO y4eOHOrO IUIAaHA M TMPUMEPHBIX YUEOHBIX IJIAHOB JUIS
o0mieo0pa3oBaTeNbHBIX  yupexaeHuii P®, peanusyromux mporpammbsl  0OIIEro
00pazoBaHU.

5. ITucemo Muno6pnayku Poccum ot 07.07.2005 r. «O mnpuMepHBIX MNporpaMmax Io
yueOHBIM MpenMeTaM ¢eaeparbHOro 6a3ucHOro y4eOHOTro MiIaHa.

6. ®DenepanabHBIII KOMIIOHEHT rOCYIaPCTBEHHOTO CTaHAapTa CpeaHero (TI0IHOT0) 00Iero
o0Opa3oBaHus Ha MPOPHUILHOM YPOBHE.

7. llpumepHas mporpamma cpenHero (IoJHOoro) oomero oopa3zoBanus Ha MPOGUIEHOM
ypoBHe 2004.

Pabouas nmporpamma no npeamery «Martematuka: anredpa u Ha4yaJlo MaTeMaTHIECKOTO
aHanuza, reometpus» mist 10-11 kmaccoB cocraBieHa B cootBeTcTBUM ¢ @I'OC cpennero
o01rero oOpa3oBaHus, HA OCHOBE aBTOPCKOMU mporpaMmsbl 1o matematuke C.M. Hukonbckoro,
M.K. Iloranoa, H.H. PemernukoBa, A.B. IlleBkuna. Anreopa .10-11 kmaccel. / Cocr.
Bbypmucrtposa T.A. - M.: Ilpocsemenue, 2018 u aBropckoit nporpammel matemaruke JI.C.
AranacsiHa: ['eomerpusi. COopHuK paboumx mnporpamm. 10 — 11 kmaccel. bazoBblii u
yrayOleHHbI ypOBHHM: TocoOue Juisl yuuTeneidl oOrieoOpa3oBaTelbHbIX OpraHu3auui /
coct.T.A. Bypmucrposa. - M.: [Ipocsemenue, 2018.

Jlannast pabouasi mporpaMma COCTaBlieHA JJIsi M3YyYEHHUs NIpeaMeTa IO CIEAYIoIUM
yueOHuKaM: MaTemaTuka: anredpa U Hadyajao MaTeMaTH4eCKOro aHaln3a, reoMeTpusi, Anredpa u
Hayajla MaTeMaTU4ecKoro aHaiausa : y4ueo. mis 10 kimacca oOieo0pa3oBaTebHBIX YUPEKICHUM:
0a30BbIi U yriyonenHsiii ypoBau /C.M. Hukonsckuii, M. K. [Totanos, H. H. Pemernukos, A. B.
[lleBkun. - 7-e wsa., mom. - M.: Ilpocsemenue, 2019. Marematuka: anareOpa ¥ Hadaio
MaTeMaTHYeCKOT0 aHalu3a, reoMeTpusi, Anredpa v Hauaida MaTeMaTHUECKOTo aHanu3a: yueb. s
1 1xi1. o6mieoOpa3oBar. yupexxaeHuii: 6a3oBwiif U yriayonenusiit yposau / C.M. Hukonbckuit, M.
K. I[Notanos, H. H. Pemernukos, A. B. llleBkuH. - 7-e usn., gom. - M.: [Ipoceemenue, 2019 JI.C.
AtanacsH, B.®. Byry30oB u np. MaremaTtuka: anrebpa u Hayajio MaTeMaTHMUECKOIro aHalu3a,
reomerpusi, ['eomerpust 10-11 kmaccel, ydeOHMK Ui 0O0IIeoOpa3oBaTeNbHBIX YupexaeHHH. M.:
IIpocsemenue, 2018r.

Y4eOHBIM TUTAaHOM Ha u3ydyeHue mnpeamera «MaTtemartuka: anredpa © HAyalo
MaTeMaTUYeCKOT0 aHajln3a, FTeOMETPUs» OTBOJIUTCS 6 4acOB B HEZEI0 B TEUEHHE KaXJI0TO roja
oOyuenus, Bcero 408 ypokos. Tak, B 10 knacce — 204 ygaca, B 11 kinacce — 204 yaca.

Ilnanupyembie pe3yibTaTbl OCBOCHHUSI Y4eOHOro mpeamMera
JHUYHOCTHBIE:

- c(hOpPMUPOBAHHOCTHh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSl HAyKW; KPUTUYHOCTH MBIIUICHUS, YMEHHE PAaclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKAQ3bIBaHMsI, OTIUYATH TUIIOTE3Y OT (haKTa;

- TOTOBHOCTh W CHOCOOHOCTh BECTH JHAJIOT C APYTHMMH JIIOJbMHU, JOCTUTaTh B HEM
B3aMMOIIOHUMAHUS, HAXOJUTh OOIIKE e U COTPYAHUYATH TSl UX JOCTHKEHHUS;



- HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, I€ThbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B
00pa3oBarenbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEN0BaTENbCKOM, MPOSKTHOW U IPYTUX
BUJAX JI€ATEIbHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, HA
HOPOTSHKEHUN BCEW MKHM3HHM; CO3HATEIbHOE OTHOIIEHHE K HENpPEpPbIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOW MTPpodhecCHOHANBHON U 00IIeCTBEHHOM IeATEIHbHOCTH;

- 3CTETUYECKOE OTHOIIEHUE K MHpY, BKIOUasl 3CTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA,

- OCO3HaHHBIM BBIOOP Oyaymied mpodeccun U BO3MOXKHOCTb pealu3alid COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOIICHUE K MPO()EeCCHOHANTBHOM 1ATEIbHOCTH KaK BO3MOXKHOCTH y4acTHUs
B PELICHUH JINYHBIX, OOLIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIECTBEHHBIX MTPOOIIEM;
MeTanpeaMeTHbIe:

- YMEHHUE CaMOCTOSITENILHO ONPEAENATh eI CBOEro 00y4eHus, CTaBUTh U (GOPMYIUPOBATH
JUTs ce0sl HOBBIE 33a]1a4M B y4€0€ 1 TI03HABATEIbHOM €A TEIIbHOCTH, PAa3BUBATH MOTHUBBI U HHTEPECHI
CBOEH IO3HABATENILHOMN EATEIbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATh IIyTHU JOCTM)KEHUs IleJiel, B TOM YHCIE
albTEepPHATUBHBIE, 0CO3HAHHO BbIOMpaTh Hanbomnee 3 (eKTUBHbBIE CIOCOOBI pelIeHHs yYeOHBIX U
[I03HABaTEJIbHBIX 3a7a4;

- YMEHHME COOTHOCHUTh CBOM JEHCTBUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMM, OCYLIECTBIAThH
KOHTPOJIb CBOEU JESTEIBLHOCTH B NPOIECCE TOCTHIKCHUS Pe3yJbTara, ONpPEAEsATh CIIOCOOBI
JeMCTBUI B paMKax IMPeUIOKCHHBIX YCIOBUI U TpeOOBaHMH, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUH C U3MEHAIOIICHUCS CUTyallueH;

- YMEHHE OILICHHUBaTh [PABWJIBHOCTb BBINOJHEHUs Y4eOHOW 3ajaud, COOCTBEHHbIE
BO3MOXHOCTH €€ PEILICHUS,

- BJIaJIeHHE OCHOBAaMH CaMOKOHTPOJIsS, CAMOOLICHKH, IPUHATHS PEILIEHUH U OCYILECTBICHUS
OCO3HAHHOT'O BbIOOpa B yUeOHON U IO3HABATENIbHOM J1€ATENbHOCTH;

- yYMEHHE NPOJYKTUBHO OOLIaThCS M B3aUMOJAEHCTBOBAaTb B IPOLIECCE COBMECTHOH
JeSITeIbHOCTH, YUUTHIBATh MMO3ULIUU APYTUX YUYACTHUKOB JAESTENbHOCTH, 3((EKTUBHO pa3peniarh
KOH(JIMKTBI,

- BIAJICHUE HAaBbIKAMHU II03HABATENbHON , Y4eOHO-HCCIIEI0BaTENbCKOM U MPOEKTHOM
NeSITeIbHOCTH, HAaBBIKAMU  pa3pellieHus MpoOjieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY MOMCKY METOJIOB PELIEHUS MPaKTUUYECKUX 3a/1ad, MPUMEHEHUIO Pa3iINuHbIX
METOZOB [TO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSATENbHOW HMH(POPMALIMOHHO-TI03HABATEIbHOMN
NeSITebHOCTH, BKJIIOUasi YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX MCTOUYHUKAX MHpopmanuu,
KPUTHYECKH OLIEHUBaThb W HMHTEPIPETUPOBATh HMHPOpPMAILIMIO, IOJIYYaeMYI0 U3 pa3IMYHbIX
VCTOYHHKOB;

- YMEHHE HCII0JIb30BaTh CPEACTBA MH(DPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
(MKT) B perieHny KOTHUTUBHBIX, KOMMYHHKaTHBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ COOMIO/ICHUEM
TpeOOBaHUI 3PrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHus], IPaBOBBIX U
ACTETUYECKUX HOPM, HOpM MH(POPMAIIMOHHON 0€30MacHOCTH;

- BJIaJIEHUE S3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, IOTUYHO U TOUHO U3JIaraTh CBOIO TOUKY
3pEeHUs, UCIOJIb30BATh a/IEKBATHBIE A3BIKOBBIE CPEJICTBA;

- BJaJICHUE HAaBBIKAMU IIO3HABAaTEIbHOW pe(raeKcuy Kak  OCO3HAHHs COBEpLIAeMbIX
JENCTBUI U MBICIUTENBHBIX NIPOLIECCOB, UX PE3YJAbTaTOB U OCHOBAHUM, IPAaHUL] CBOETO 3HAHUS U
HE3HaHUS HOBBIX MIO3HABATENIbHBIX 3a/1a4 U CPEACTB UX JTOCTHKEHUS;
npeaMeTHble (YIIyOJeHHBIN YpPOBEHbD):

- c¢(hOpMHPOBAHHOCTh TMPEACTABICHUI O MaTeMaTWKe KaKk 4acTH MHUPOBOM KYIBTYpbl U O
MECTE I'€OMETPHH B COBPEMEHHOM IMBHJIM3AIMM, O CIOCOOAX OMUCAaHMA HA MaTeMaTHYECKOM
A3BIKE SBJICHUI peaibHOro MHUpPa;



- c(OpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHMYECKUX MOHATHSIX KaK O Ba)KHEHIIMX
MaTeMaTH4YeCKUX MOJEISIX, O3BOJISIIOIIUX ONMUCHIBaTh M U3y4yaTh Pa3HbIC MPOLIECCH U SIBJICHUS;
MIOHUMaHUE BO3MOXXHOCTH aKCMOMAaTUYECKOTO IMMOCTPOEHUSI MaTEMaTUUYECKUX TEOPU;

-c(hopMUPOBAHHOCTH MPEACTABICHUI O HEOOXOIUMOCTH JI0KA3aTeNbCTB MIPU 00O0CHOBAHUHU
MaTeMaTHYECKUX YTBEPKIACHHI U pOJIM aKCUOMATHUKU B ITPOBEICHUH AETYKTUBHBIX PACCYKICHUN;

- ¢()OpMHPOBAHHOCTh MOHATUIHOTO ammapara Mo OCHOBHBIM paszziesiaM Kypca TeOMeTpuH;
3HAHUS OCHOBHBIX TeopeM, (OpMyT U yMEHHUs WX MPUMEHATH; YMEHHUS JI0Ka3bIBaTb TEOPEMBI U
HAXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI PEIIECHHUS 3a]1a4;

- chopMHpPOBAaHHOCT, yMEHUN MOJIENUPOBATH pealibHbIE CUTYyalluu, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH IIOJIYUEHHBIN pE3YIbTar;

- BJIQJICHUE T€OMETPUUECKUM SI3BIKOM; PA3BUTHE YMEHUS UCIIOJIb30BAaTh €ro s ONKMCAHUs
IPEIMETOB  OKPY)KAIOIEro  MMpa;  pa3BUTHE  IPOCTPAHCTBEHHBIX  IPEICTaBIICHUH,
M300pa3UTEIbHBIX YMEHHM, HABBIKOB TEOMETPUUYECKUX MTOCTPOCHU;

- BJIQJICHME METOJIaMH J0Ka3arTelbCTB M AJTOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTH,
MIPOBOAMUTH JAOKA3aTEIIbHbIE PACCYKACHUS B XO/I€ PEIICHUS 3a/1a4;

- BJIQJICHUE OCHOBHBIMU MOHSTHUSMM O IUIOCKMX U IPOCTPAHCTBEHHBIX N€OMETPHUUECKUX
durypax, uX OCHOBHBIX CBOHCTBax; c(OPMHPOBAHHOCTH YMEHHMs PACIO3HABAaTh HA YEpPTEKax,
MOZENSIX W B PEAbHOM MHUpPE T'€OMETpHUYEcKHe (UTYpbI; NMPUMEHEHHUE H3YYCHHBIX CBOWCTB
reoMeTpudeckux Guryp u hopmyIn AJis perieHusi TeOMETPUIECKUX 3a/1ad U 3a]1a4 C MPAKTUYECKUM
COJIEpKaHHEM;

- BJIAJICHUE HABbIKAMHU HCIIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIPU PELICHUU
3a/1a4;

- BJIAJICHUE CTAaHAAPTHBIMU MNPUEMAMHU PEIICHHUS PAaLUOHAJIBHBIX W HUPPALUOHAJIBHBIX,
[I0Ka3aTeJIbHbIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

- chOpMUPOBAHHOCTH MPEJICTABICHUI O MPOIIeccaxX U SBICHUSIX, UMEIOLUX BEPOSITHOCTHBIH
XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B pPEAJIbHOM MHpE, 00 OCHOBHBIX HMOHSATHSX
JJIEMEHTApPHONH TEOPUHM BEPOSATHOCTEH; CHOPMUPOBAHHOCTH YMEHUH HAaXOAUTh M OIECHUBATh
BEPOSITHOCTH HACTYIUICHHUS] COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYallMsX U OCHOBHbBIE
XapaKTEPUCTUKHU CIyYalHbIX BEJIMYUH;

- ¢(hOpMUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTe€MAaTUYECKOTO aHAIU3a
U UX CBOMCTBax, BJIaJICHUE YMEHMEM XapaKTepU30BaTh NOBeAECHUE (YHKLUH, HCIOIb30BaHUE
MOJTyYEHHBIX 3HAHUH /71 ONMCAHUS U aHAJIM3a PeaIbHbIX 3aBUCUMOCTEN;

- BJIQJICHHE YMEHHMSMH COCTABJICHUS BEPOSATHOCTHBIX MOJEIEH IO YCIOBHIO 33Ja4d H
BBIUMCJICHHUS] BEPOATHOCTH HACTYIUIEHUS COOBITUH, B TOM YHCJIE C IPUMEHEHHEM (GopMyin
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; UCCIIEI0BAaHHUE CITyYaiiHbIX BEJIMYMH
M0 UX PacHpeesICHHUIO.

HnaﬂnpyeMue PeE3yJIbTAaTbl U3YYCHUSA yqeﬁﬂoro nmpeamMera

[Inanupyemble pe3ybTaThl H3yYeHHs 110 TeMe «UncaoBble 1 OyKBeHHbIEe BbIPAsKEHU»
BbinycKHUK HAyuHMTCS:

BBITNIOJHATh apupMETHUECKHE AEUCTBUS, COYETasl YCTHBIE U MUCbMEHHBIE TIPUEMBbI, TPUMEHEHNE
BBIUMCJIUTEIbHBIX YCTPONCTB; HAaXOAWTh 3HAUEHUS KOPHS HATypaJbHOM CTENEHHU, CTENEHU C
paloHalIbHBIM MOKa3aTeneM, jJorapudma, UCoab3ysl MPU HEOOXOIMMOCTH BBIYHUCIUTENbHBIE
YCTPOMCTBA; MOJIb30BAThCSI OLIEHKON U MPUKUIKON NPU MPAKTUYECKUX pacyeTax;

MPUMEHSTH MOHSTHS, CBSI3aHHBIE C JETUMOCTBIO LIEIBIX YMCEN, IPU PEIIeHUH MaTeMaTHYeCKUX
3az1ay;

HaXOJUTh KOPHH MHOTOYJIEHOB C OJHOW TEepeMEHHOW, pacKiaJblBaTh MHOTOUYWIEHBI Ha
MHOKUTEIH;

MIPOBOAMTH IPEOOpPA30BAaHUSI UYUCIOBBIX M OYKBEHHBIX BBIPAKEHHUM, BKIIOYAIOIINX CTENEHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKIUH.

BbInycKHUK MOJYYUT BO3MOKHOCTD:



BBINOJIHATH NMPAKTUYECKUE pacueTsl 1o (opMysiaM, BKIItOYas (pOpMyIibl, colepikKallue CTENECHH,
panukanbl, JorapuMel U TPUTOHOMETpUUYECKHE (YHKLIHHU, NPU HEOOXOAUMOCTH HCHOIb3YS
CIPAaBOYHBIEC MaTE€PHUAJIbl U MPOCTEHILINE BHIYUCIUTENIBHBIE YCTPOICTBA.

ILnanupyemblie pe3yJibTaThl H3yUeHHs 0 TeMe «DYHKIUH U rpadpuKu»

BbInyCKHUK HAY4YUTCSH:

- ONpeNeNATh 3HaYeHHe (PYHKIUH 110 3HAYCHHUIO apryMEHTa MPU Pa3IUYHBIX CIIOCO0ax 3aJaHus
byHKIINY,

- CTpPOUTD TpadUKu U3YUCHHBIX (QYHKIUH, BHIIOIHATH IPpeoOpa3oBaHus rpadukoB;

- OMUCHIBATH 1O IpaduKy U M0 GopMyIie IOBEJEHUE U CBOMCTBA (YHKIIMIA;

pematb ypaBHEHHs, CUCTEMbl YpaBHEHHH, HEPaBEHCTBA, MCIOJIb3ys CBOWCTBAa (YHKIMHA U HX
rpaduyeckre npeacTaBIeHuUs.

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

OINKCBIBATh U UCCIENOBAaTh C MOMOUIbIO (DYHKIMH peanbHble 3aBUCUMOCTH, MPEACTABIATh UX
rpadu4ecKu; HUHTEPIPETUPOBATH TPAPHUKH PEaTbHBIX MTPOLECCOB.

Iliianupyemble pe3yabTaTbl H3yYeHUs 10 TeMe « YPABHEHHUS] M1 HEPABEHCTBA)

BrpInyCKHUK Hay4YuTCH:

pemiath pamuoOHANBHBIC, IOKa3aTelIbHBIC W JOrapu(MHUYECKHE ypaBHEHUS ¥ HEPABCHCTBA,
MPPALMOHATIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

JIOKA3bIBATh HECJIO)KHBIE HEPABEHCTBA;

peniaTh TEKCTOBBIE 33/1a4M C [IOMOIIbIO COCTABJICHUS YPAaBHEHU, U HEPABEHCTB, HHTEPIIPETUPYS
pe3yJIbTaT C yYETOM OrPAaHUYCHHI YCIIOBHS 3a/1a4H;

n300paxaTh Ha KOOPJAMHATHOW IMIIOCKOCTH MHOXXECTBA PEIICHUN YpaBHEHUW U HEPABEHCTB C
JIByMsI IEPEMEHHBIMU U UX CUCTEM.

HAXOJHUTh MPUOIUKEHHBIE PEIICHUS YPaBHEHUN U UX CUCTEM, UCIOJNB3Ys TpadudecKuii MeTos;
pemath ypaBHEHHUs, HEPABEHCTBA M CHCTEMBI C NMPUMEHEHHEM TIpauuecKux MpeicTaBlICHUH,
CBOMCTB (PYHKIIMIA, TPOU3BOTHOIM;

BbInyCKHUK MOJYYHUT BO3MOKHOCTD:

MCIIOJIb30BATh MPHOOPETEHHBIC 3HAHMS M YMEHUS B MPAKTUUYECKOM AeITeTbHOCTH U MMOBCETHEBHOMN
JKA3HU JIJI TTOCTPOCHUS U UCCIIEIOBAHUS MPOCTEUIINX MATEMATUYECKUX MOJEIIECH.

IInanupyemblie pe3yabTaThl H3YUYEeHHUS MO TeMe «JIeMeHTbl KOMOMHATOPUKHU, CTATUCTUKH
H TEOPUH BEPOSATHOCTEI»
BbinyckHUK HayuMTCs:
pewath npocTeiiie KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TAKXKE ¢ UCIOJIb30BaHUEM
W3BECTHBIX (opMy1, TpeyroiabHuka [lackains; Beraucisats koddduimente 6mHOMa HploTOHA MO
dbopmyIie U ¢ uCNOIb30BaHUEM TpeyroibHuka [lackans;
BBIUNCIIATH, B IPOCTENIINX CITydasiX, BEpOSITHOCTU COOBITUI Ha OCHOBE MO/ICUETa YHCIIa HCXO/I0B.
BbInyCKHUK MOJYYHT BO3MOKHOCTD:
AQHAJIM3UPOBATh pealbHbIC YUCIIOBbIE JaHHBIE, IPECTABICHHbIE B BUJIE AUarpamMm, rpa(uKos;
aHAJTM3UPOBATh HH(POPMAIIUIO CTATUCTHUECKOTO XapaKTepa.
I'eomerpus
IInanupyemsle pe3yabTaThl H3y4eHus o TeMe « [Iapajie1bHOCTH NPSIMBIX M IJIOCKOCTEIH
BbinycKHUK Hay4uTCH:
n300pakaTh reoMeTpudeckrue (GUrypsl U Teja, BBIMOIHATh YePTEXK M0 YCIOBHIO 33/1a4H;
pemiath TE€OMETPUYECKHME 3aJa4d, ONMPAsICh HAa M3YyYECHHBIE CBOWCTBA IIJIAHUMETPUYECKUX U
CTepeOMETpUYECKUX (UTYp ¥ OTHOIIEHUH MEXIy HHUMH, MpHUMEHSs aireOpanyeckuil u
TPUTOHOMETPUUECKHH arnapar;
IIPOBOAMTH J0KA3aTEJbHbIE PACCYKICHHS IPU PELICHUM 3a]ad, JT0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,
BBIUUCIISATH TMHEWHBIE 3JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, 00bEeMBbI U TIOLIAAN
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TeJl M UX MPOCTEUIINX KOMOUHAIIHI;



MPUMEHSTh KOOPAMHATHO-BEKTOPHBIN METOI ISl BBIYMCIICHUSI OTHOIICHHIA, PACCTOSHHI U YTJIOB;
CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB U M300pakaTh CEUCHUs TEJ BPAIICHNUS,

BbINyCKHHUK MOJYYUT BO3MOKHOCTD:

MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHHSI B TIPAKTHUYECKOM JEATEIHHOCTH M TTOBCETHEBHOM
KU3HH IS

uccienoBaHus (MOJCTUPOBAHUS) HECIOXKHBIX MPAKTHYECKUX CHUTYallMii HAa OCHOBE H3YYCHHBIX
dhopmys u CBOKMCTB (GuUryp;

BBIYHCIICHUS JUIHH, IUIOMAAeH 1 00bEMOB peallbHbIX OOBEKTOB NIPU PEIICHUH NMPAKTHYSCKUX 3a]1ad,
UCTIOJIB3Ys TIPU HEOOXOIMMOCTH CITPABOYHUKH U BBIYUCIIUTEIBHBIC YCTPOUCTBA

TpeOyeMble pe3yabTaTbl 00y4eHUs

YucnoBble 1 OyKBEeHHbIE BHIPAKEHUS

yMeThb:

BBINOJIHATh apupMeTHYecKre NeHCTBUs, coueTass YCTHbIE M MHUCbMEHHbIE MPHEMBbI, MPUMEHSA
BBIYMCIIUTEIIBHBIE YCTPOWCTBA; HAXOAWUTh 3HAYEHUs KOPHS HATypajJbHOM CTEIIECHH, CTEIECHHU C
paLMOHATIBHBIM ITOKa3aTeseM, Jiorapudma, UCHoib3ys .IIPH HEOOXOAUMOCTH BBIUYMCIIUTEIIbHbIE
YCTPOMCTBA; I10JIb30BATHCS OLICHKOM U MPUKUAKON MPU MPAKTUYECKUX pacyeTax;

IPOBOJUTH IO M3BECTHBIM (OpPMYJIaM U IMpaBHJIaM NpeoOpa3oBaHMsl OYKBEHHBIX BBIPAKEHHIA,
BKJIIOYAIOLUX CTENIECHH, paJilKallbl, Jorapu(Mbl 1 TPUTOHOMETPUYECKHE (PYHKIINU;

BBIUUCIIATh 3HAUEHUS] YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHM, OCYILECTBIsA HEOOXOAUMBIE
MIOJICTAHOBKH U NpeoOpa3oBaHusl;

BBIIIOJHATh  JIEUCTBUA €  KOMIUIEKCHBIMM  4YHCIaMM, IIOJIb30BaTbCsl  I€OMETPUYECKON
MHTEpIpPETALMEN KOMIUIEKCHBIX YHCEII, B IPOCTEHIINX CIy4YasX HAXOAUTh KOMIUIEKCHBIE KOPHU
YPaBHEHMH ¢ IeHCTBUTEIBHBIMU KOApPULIMEHTaMU

HCIOJIb30BATh NPUHOOPEeTeHHbIe 3HAHMS W YMEHHS] B NPAKTHYeCKOH JIesiTeJIbHOCTH M
MOBCEIHEeBHOM KU3HU 1JIf

PAKTUYECKUX PacyeToB Mo (popmynam, BKItouyas (OpMYJIbl, COAEPIKAIUE CTEIIEHHU, PaJUKabl,
Jorapumsl U TPUTOHOMETpHUUYECKHE (PYHKLUHU, 00paIiasch Npu HEOOXOJUMOCTH K CIIPABOYHBIM
MaTepuaiaM U MPUMEHsIS IPOCTENIINE BEIYUCINTEIbHBIE YCTPOUCTBA.

DOyHKUUH U rPpauKu

yMeThb:

olpeseNATh 3HaueHue (YHKLIUU 10 3HAYEHHUIO apryMEHTa MpHU pasIMYHbIX CIOco0ax 3alaHus
byHKIINY,

CTPOUTH T'papMKH U3YYEHHBIX (YHKIHI;

OTNMCHIBATh MO TpaduKy U B MPOCTEHIINX CcIydasx 1o Gopmysie MoBEACHHUE U CBOWCTBA (DYHKIUY;
HaXOJUTh 10 rpaduKy GyHKIMN HaUOOIbIINE U HAMMEHbBILINE 3HAUYCHMUS;

pemarh ypaBHEHHs, IPOCTEMIINE CUCTEMbl ypaBHEHHUI, UCHOJIb3ysl CBOMCTBAa (QYHKIUN U HX
rpadukuy;

UCCJIEIOBaTh B MPOCTEUIINX cilydasx (YHKIUU HA MOHOTOHHOCTh, HAaXOJWUTh HauOOJbIINE U
HalMEHbIIME 3HAa4eHUs (QYHKUUH, CTPOUTh TpaUKHM MHOTOWIEHOB M  MPOCTEHIINX
paloHalIbHBIX  (QYHKIMM C HCIOJB30BAaHMEM ammapara MaTeMaTH4YeCKOro —aHailu3a;
HCIOJIB30BATh NPHOOPETCHHbIC 3HAHMS W YMEHHSI B NPAKTHYECKOH JeATeJbHOCTH H
MOBCEAHEBHOM KM3HHU 1151

ONHKCAHMSI C TIOMOILIBIO0 (PYHKUMH pPa3IMUYHBIX 3aBHCHMOCTEH, MPEICTaBICHHUs UX IpadudeckH,
UHTEPIIpETaluU IrpadrKOoB.

Hauyana maTreMaTH4ecKOro aHajamu3a

yMeTh:

BBIYUCIIATH MPOU3BOJIHBIE U NEPBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIM, UCTIONB3Ysl CIpaBOYHBIE
MaTepHuabl;

BBIYUCIIATH B MPOCTEHIINX CIIydyasX MUIOIIAAH C UCIIOJIb30BaHHEM NIEPBOOOPA3HOM;



HCMOJIb30BATh NPHUOOPETeHHbIe 3HAHMS W YMEHUS B MNPAKTHYECKOH AeSTeJIbHOCTH U
NMOBCEIHEBHOM KN3HH IJIs

pEelICHUs] MPHUKIATHBIX 3a7a4, B TOM YHCIIE COIMAIbHO-d)KOHOMHUYECKUX U (PU3MUYECKHX, HA
BBIYHCIICHUC HaI/I6OJIBI_HI/IX 1 HAUMCHBIINX 3HaquI/II>'I, Ha HaXOXJICHUC CKOPOCTHU U YCKOPCHUA.
YpaBHeHUs1 1 HEPABEHCTBA

yMeTh:

pemaTth paluoHaJIbHBIC, IMOKa3aTelIbHbIE W JorapudMUUYECKHE YpaBHEHUS W HEPaBEHCTBA,
HpOCTefILHI/Ie HPpaMOHAJIbHBIC U TPUT'OHOMCTPHUYCCKUC YPABHCHHUA, UX CUCTCMBI;

COCTaBJISITh YPABHEHMS U HEPABEHCTBA 10 YCIOBUIO 33]1a4U;

UCTIOJIB30BaTh TpapuUuecKuii METO ] JUTs MPUOIMKEHHOTO PEIICHHs YPAaBHEHH U HEPABEHCTB;
n300pakaTh HA KOOPAMHATHOM TIOCKOCTH MHOXKECTBA PEUICHUN MPOCTEHIINX YPAaBHEHHH M MX
CHUCTEM.

HCIO0JIb30BATH NPHOOPEeTEeHHbIE 3HAHWS W YMEHHMSI B NPAKTHYECKOH IesiTeJIbHOCTH H
MOBCEIHEBHOI KU3HHU IJIs1

MIOCTPOCHUS U UCCIICOBAHUSI IPOCTEUIIMX MaTEMAaTUUECKUX MOJIETIEH.

Dj1eMeHThl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOSITHOCTEM

yMeTh:

pemaTh mpocTeiiie KOMOMHATOPHBIC 3a/1aud METOJOM Iepedopa, a TakKe ¢ UCIOJIb30BaHHEM
U3BECTHBIX (hOPMYIT;

BBIUNCIIATH B IPOCTEUIINX CIydasiX BEPOATHOCTH COOBITHI Ha OCHOBE MOJICYETA YHCIIA UCXO/I0B.
HCIOJIb30BATh NPUOOPETEHHbIe 3HAHUSA W YMEHHMSl B HPAKTHYECKOH NeATeIbHOCTH H
NMOBCEIHEBHOI KU3HHU IJIsI

aHaJM3a peaJbHBIX YHCIIOBBIX JIAHHBIX, IIPEJACTABICHHBIX B BUJIC JUArpaMM, IpauKoB;

aHaym3a HH(pOpPMAIMK CTATHCTHYECKOTO XapaKTepa

TpeOyemble pe3yabTaThbl 00y4eHHs] BHINYCKHUKOB 110 TeOMeTPUH
JloJ1:KHBI 3HATH:
Mpuororpannuku. [Ipusma, ee ocHoBaHus, 60KOBBIE peOpa, BbICOTA, OOKOBAsI MOBEPXHOCTH. [Ips-
Masi U HakJIoHHas, npusMa. [IpaBunbsHas npusma. [lapannenenunen. Ky6.
[Mupamuna, ee ocHoBaHue, OOKOBbIE pebOpa, BBICOTa, OOKOBas MOBEPXHOCTh. TpeyronpHas
nupamuja. [IpaBuibHas nupamMua. Y ceueHHas MUPaMUaa.
Cummerpui B KyOe, napauienenumnese, npusme u nupamuae. [Ionstue o cumMmMeTpuu B IpOCTpaH-
cTBe (LIEHTpajJbHasA, OceBas, 3epKaibHas). [I[puMepsl CHMMETpUH B OKPYXKArOIEM MUPE.
Ceuenus kyOa, IpU3Mbl, TUPAMU/IBL.
[IpencraBiaeHre O MNpaBWIBHBIX MHOTOTpAaHHHMKax (TeTpa’iap, KyO, OKTa’ap, IOJEKa’ap u
HUKOCAdIP).
Tena u noBepxHocTu BpamieHus. Llunuaap u koHyc. YcedeHHbI koHyc. OCHOBaHUE, BBICOTA,
OOKOBasi TOBEPXHOCTh, OOpasyromas, pa3BepTrka. OceBble CEUCHHUS U CEUYCHHS, MapauielIbHbIe
OCHOBAHHUIO.
[Hap u chepa, ux ceueHus:, KacatenbHas INIOCKOCTb K cdepe.
OObembl Ten M IUIOMAAN UX noBepxHocTel. [loHsTe 06 o0beme Tena. OTHOLIEHHE 00HEMOB
MMOJOOHBIX TE.
®opmyniel 06bemMa KyOa, MPSMOYTOJBHOIO MapajuleNienunesia, Npu3Msbl, IMHApa. DopMybl
o0bema nupamuabl 1 KoHyca. @opMyIibl II0MAAN MOBEPXHOCTEN IMIMHAPA U KoHyca. Dopmyib
o0beMa Iapa u mIonaau cepsl.
Koopaunats! 1 BekTOpHl. JlekapToBbI KOOPAMHATHI B IPOCTpaHCTBE. DOpMyIia pacCTOSHUS MEXKIY
JBYMsI TOUKaMHU. Y paBHEHUs chepbl U m1ockocTH. Dopmyra pacCcTOSHUS OT TOYKH JI0 TNIOCKOCTH.
Bektopsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cio’keHHE BEKTOPOB M YMHOXKEHUE BEKTOpa
Ha 4ncio. Yrou Mexay BekropaMmu. KoopanHatel BekTopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB.
JOI’KHBI YMETh:
pacrio3HaBaTh Ha 4epTe)kaX M MOJEISIX NMPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TPEXMEpPHBIE
O00BEKTHI C UX OMUCAHUSAMHU, U300PAKEHUSIMU;



aHAJIM3UPOBATh B IPOCTEHIINX CIydasX B3aUMHOE PacoI0kKeHHEe 0ObEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOIPAaHHHKH M KPYIJIbIE TENa; BBIMOJHATH YEPTEKH IO YCIOBUSIM
3ajad4;

CTPOUTH MPOCTEHIINE ceYeHUs Ky0a, PU3MBbI, TUPAMHUIBL;

pelaTh INIAHUMETPUYECKHUE U IIPOCTEUIINE CTEPEOMETPUYECKUE 3aJa4l HAa HAX0XKJICHUE TeOMET-
PUYECKHX BEIWYMH (JIJIUH, YTJIOB, IUIOMAICH, 00BEMOB);

UCIIOJIb30BaTh MPH PEIIEHUH CTEPEOMETPUYECKUX 3a/1a4 IIAHUMETpUYECKUe (GaKThl 1 METO/IbI;
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYXKACHUS B X0/1€ PELLIEHUS 3a1a4;

BJIAJICTh KOMIIETEHLIUSAMU: y4eOHO-I103HABATEIbHOM, LIEHHOCTHO-OPUEHTA[MOHHOHN, pedaeKcHuB-
HOW, KOMMYHUKAaTUBHOM, HHPOPMALIMOHHON, COIIMATILHO-TPYI0BOH.

CHOCOOHBI UCIOJIB30BAaTh NMPUOOPETEHHbIE 3HAHUA M YMEHHS B IPAKTUYECKOH AEATeNbHOCTU U
IIOBCEHEBHOM KU3HU:

JUI UCCIIeIoBaHMs (MOAEIUPOBaHMS) HECIOKHBIX MPAKTUYECKUX CUTYallMil Ha OCHOBE U3y4YEH-
HBIX (OPMYI U CBOICTB (HhUTYD;

BBIUUCIICHHUS] 00BEMOB U IIJIOIIACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IPU PEILIEHUH IpaK-
TUYECKHUX 3aJ1a4, UCII0JIb3YSl IPU HEOOXOIMMOCTH CIIPABOYHUKHU U BBIYMCIUTENbHBIE YCTPOHCTBA

Conep:xanue yueOHOro Kypca
«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
TFEOMETPUS» B 10-11 knaccoB

Marematuka
10 kiacce
(6 yacoB B Heje10, Bcero 204 yaca)

1. JlelicTBUTEIbHbIE YHCJIA.
[Tonsitue neiicTBUTENBHOTO uKcia. MHokecTBa uncesn. CBOWCTBA IEHCTBUTEIIBHBIX YUCEI
Meron matematuyeckod unaykuuu. IlepecranoBku. Pazmemenus. Coderanus. JlokazareabCcTBO
YHUCIIOBBIX HEpaBeHCTB JlenumocTe mensix uucen. CpaBHEHHME MO MOAYMIO m. 3ajayd ¢
L[EJIOUMCIIEHHBIMU Hen3BecTHbIMU. KoHTponbHast pabota Ne 1

2. T'eomeTpHsi HA IIOCKOCTH.
CBoiicTBa OHCCEKTpUCHI yIia TpeyroibHUKa. PerieHue TpeyroiabHUKOB. BsruncieHue
OucceKkTpuc, MeAMaH, BBICOT, PaJWyCOB BIHCAHHOMW M ONMCAHHON OKpYy)KHOCTEH. DOpMyIbl
IUIOINAAM TpeyrojabHUKa: popmyna ['epoHa, BeIpaskeHHs IUIOIMIAN TPEYTrOJIbHUKA Yepe3 pajuyc
BIMCAHHOW U OMHUCAHHON OKPY>KHOCTEM.
Brruncnenus yrioB ¢ BEpUIMHON BHYTPHM M BHE Kpyra, yrila MEXIy XOpAAMH M KacaTelIbHOM.
Teopema o0 mpou3BeAEHNN OTPE3KOB XOpA. Teopema 0 KacaTenbHOM U ceKyleil. Teopema o cymme
KBaJIpaTOB CTOPOH U JHaroHajel napauienorpaMma.
Teopema UeBsl u Teopema MeHenas.

3. PanmoHajbHbIe YpABHEHHUS H HEPABEHCTBA.
Panmonaneupie BblpakeHus. Dopmynbl 6uHOMa HbIOTOHA, CyMMBI W Pa3HOCTH CTEHEHEMH.
Jlenenne mHOrouneHoB ¢ ocratkoM. Anroput™m EBkimnpa. Teopema besy. Kopens MHOrouneHa.
PannonaneHble ypaBHeHUs. CHCTEMBI pallMOHAIBHBIX YPABHEHUI. METO HHTEPBAJIOB pELICHUS
HepaBeHCTB. PanmonaneHele HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI paliMOHAIbHBIX
KonTponbnas padota Ne 2

4. BBeneHue B CTEpPeOMETPHIO.
OcHOBHbBIE TIOHSATHUS CTEPEOMETpUM (TOUKa, MpsiMasi, MIIOCKOCTb, MpocTpaHcTBO). [loHsTHE 00
AKCMOMATHUYECKOM CIIoco0e MOCTPOEHUSI TEOMETPHUH.

5. TlapaaienbHOCTH NPSIMBIX U IVIOCKOCTEIA.
[TapamnensHbple npsMble B mpocTtpaHcTBe. IlapaminensHocTs Tpex mnpsmbix. llapamiensHOCTh
psIMON M MJIOCKOCTU. B3auMHoe pacronokeHue MpsiMbIX B MIPOCTPAHCTBE. YTOJ MEXKIY IBYMS
npsiMbIMU. CKpPELMBAIOLINECS NPSIMbIE. YTIbl C COHAIIPABIEHHBIMU CTOPOHAMHU. YTOJI MEXAY
npsambiMu. [lapamiensHocTs mmockocte. [lapamsensabie mmockoctr. CBOKWCTBA MapaIebHbBIX



mockocteit. Terparap u napamienenunen. Terpasap. [lapamnenenunen. 3agaun Ha NOCTPOCHHUE
ceuennii. Konrponbusie padoTsr Ne3,4.

6. KopeHnb creneHu N.
[Moustue ¢hyukimu u e rpapuxa Oyukiust y = x". [Tousitue kopHst crenenn n. Kopau 4étHOM 1
HEeu8THOI cTeneneil ApudmeTHdeckuil kopens. CBoiicTBa KopHeii crenenn n. yHkuus y = Vx.
®ynkmus y =1/x. KopeHs crenenn n n3 HaTypanbHOro uncia. KonrpomsHas padota Ne 5.

7. CreneHb MOJIOKUTEIbHOTO YHCIA.
Crenenp ¢ panMoHaNbHBIM IOKa3aTeseM. CBOMCTBA CTENEHU C PAlMOHAIBHBIM I1OKA3aTEIIEM.
[TonsiTne mnpenena mnocienoBarenbHOocTH. CBoMCTBAa MpenenoB. beckoHewHO yObIBarommas
reoMerpuueckas nporpeccusd. Uucno e. IloHATHE CTeneHM ¢ MPPALMOHAIBHBIM I10KA3aTEJIEM.
[TokazarensHas ¢pynkuus. Konrponsaas padora Ne 6.

8. IlepneHAUKYJISIPHOCTH NPAMOM M MJIOCKOCTH.
[leprnieHAUKYIAPHOCTD MPSIMON U IUIOCKOCTH. [leprneHIuKyigpHbIe IpsIMbIE B IPOCTPAHCTBE.
[TapamnenpHple NpsMble, NMEPHEHAUKYISAPHbIE K IUIOCKOCTH. I[Ipu3Hak neprneHauKyIspHOCTH
IIPSAMOM U INIOCKOCTH. TeopeMa 0 IpsIMOH, NEPIEHAUKYIISIPHON K IUIocKocTU. llepnenaukyisap u
HAKJIOHHBIE. YTOJI MEKIY IPSIMON U TUNIOCKOCTBIO.
PaccrossHMs OT TOYKM 10 TUIOCKOCTH. Teopema o Tpex MEepIEeHAUKYIIpax. YTOI MEXAY NPIMOn
Y TUIOCKOCTBIO.
JByrpannsiii yrou. IlepneHauKynsspHOCTb INIOCKOCTEN. 1IpsIMOYTrOIbHBIN apaylIeenues.
Tpexrpanusliii yroin. MHororpanusiii yroi. Kontponbnas pabota Ne 7

9. Jlorapugmsi.
Jlorapupm uncna. OcHoBHOe Jjorapupmuueckoe Toxaectso. Jlorapudm npousBeneHus,
YaCTHOI'0, CTENEHH, I1EPEX0]] K HOBOMY OCHOBaHUIO. JleCATUYHBIM U HATypaJIbHBINA JIorapu(MBI.
[TpeoOpa3oBaHue BBIpAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.
Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U rpaduK.

10. ITpocreiiline mnoka3aTejbHble W JorapupMuyeckue YyYpaBHeHUS W

HEPaBEHCTBA METOJbl MX PelICHUs.

[Tpocreiiine mnokas3atenpHble ypaBHeHHUs. IIpocteiimne norapupmMuyeckue ypaBHEHUS.
YpaBHEHM, CBOASAIIMECS K POCTEHIINM 3aMEHON Hen3BecTHOro. [Ipocrelimme nokazareiabHble
HepaBeHcTBa. [lpocreifime norapudmMuueckue HepaBeHCTBA. HepaBeHCTBa, CBOASIIMECS K
npocTelMM 3aMeHoi HenzBecTHOro. KoHTponbHas pabota Ne 8.

11. MHOrorpaHHUKH.
[Tonsitue mHOrOrpanHuka. ['eomerpuueckoe teno. Teopema Diinepa. [Tpusma. IIpoctpancTBenHas
teopema [ludaropa. [lupamuma. [IpaBunsHas nupamuga. YceueHHas nupamuja. [IpaBuibHbIE
MHOrorpaHHuki. CUMMeTpHsl B MpPOCTpaHCTBE (LEHTpasibHAs, oceBasi, 3epkayibHas). [loHsTue
NPAaBWJIBHOIO MHOTOTPaHHHUKA. OJEMEHTbl CHUMMETPUU IPaBUIIbHBIX MHOTOTPaHHHUKOB.
Konrtponsnas padora Ne 9.

12. CMHYC ¥ KOCHHYC YIJIa ¥ YHCJIA.,
[Tonsitue yrna u ero Mepsl. Paguannas mepa yria. OnpeneneHue CUHyca M KOCHHYCa yria v
yucina. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO Ui CHUHyca U KocuHyca. I[loHsaTus
apKCHHYca, apKKocuHyca. [IpuMepsl Hcronb30BaHus apkCUHYca U apKKOCHUHYca. PopMyIibl [uis
apKCUHYCOB M apKKOCHHYCOB.

13. TaHreHc M KOTAHI€HC yIJIa U YUCJIA.
Ornpenenenne TaHreHca W KoTaHreHca yriia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA JUIS
TaHreHca M KoTaHreHca. IloHsTue apkraHreHca um apkkoTaHreHca. IIpumepsl mcnonab30BaHUs
apKTaHreHca W apkkoTaHreHca. dopmynbl JUisi apKTaHreHca W apkkoTaHreHca. KoHTposnbHas
pabota NelO.

14. ®opmyiibl ci10KeHHS.
CuHyC, KOCUHYC M TAHT'€HC CYyMMBI U Pa3HOCTHU BYX aprymeHToB. ®opmyssl npusenenus. CuHyc
U KOCHHYC ABOMHOTO aprymeHTa. @opmynsl nonogunno2o apeymenma. llpeodpazoBaHue cymMMmbl
TPUTOHOMETPUUYECKMX (YHKIMNA B TPOM3BEACHUE M IPOU3BEINCHHUS B CyMMY. Buwipaosicenue



MPULOHOMEMPULECKUX (DYHKYULL yYepe3 mauzenc nonosuHmo2o apzymerma. IlpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH.

15. Tpuronomerpnyeckue GyHKIMH YMCIOBOr0 apryMeHTa.
Tpuronomerpuyeckue QyHKINHU, UX CBOWCTBA M IpadUKH, MEPUOJUYHOCTh, OCHOBHOW MEPUO/I.
OyHKug y = sin X. OyHKnus y = cos X. OyHkusa y = tg x. Oynkius y = ctg x. KontponabHas
pabora Ne 11.

16. TpuroHoMeTpryecKue ypaBHeHHUs 1 HEPaBEHCTBA.

Pemienne mpocredmux TPUTOHOMETPUYECKUX YpPaBHEHHUU. TpHUrOHOMETpUYECKHE YPaBHEHHS,
CBOJAIIMECS K  MNPOCTEHIIMM  3aMEHOM  Heus3BecTHOro.  [IpuMeHeHne  OCHOBHBIX
TPUTOHOMETPHUUYECKUX (OPMYI U pelieHust ypaBHeHHH. OIHOpOAHbIE ypaBHEHHs. PeweHue
mpuzoHomempuyeckux Hepageencms. HepaBeHCTBa, CBOASIIMECS K IPOCTEUIIMM 3aMEHOU
HEHM3BECTHOT0. BBeleHHe BCIIOMOTraTebHOrO yria. 3amMeHa Hew3BecTHoro t = sin X + COS X.
Kontponbnas pabora Ne 12.

17. IloBTOpEHUE Kypca reoMeTpUH.

18. BepositHoCTh cOObITHIL. YacTOTa. YCJIOBHAS BEPOSITHOCTD.

TabnmuuHoe ¥ rpaduveckoe npencTaBieHHe JaHHbIX. YHCIOBbIE XapaKTEPUCTHKH PSIOB TaHHBIX.
[Toouyepénuplii ¥ OAHOBPEMEHHBIN BEIOOP HECKOIBKUX JIEMEHTOB M3 KOHEUHOTO MHOXKECTBA.
DOneMeHTapHble UM CJHOXHbIE coObITUsA. PaccMoTpeHue ciydyaeB M BEpPOSITHOCTh CyMMBbI
HECOBMECTHBIX COOBITUH, BEPOATHOCTH MPOTUBOIOIOKHOTO cOObITHS. [ToHSITHE O HE3aBUCUMOCTH
coObITH. BepoaTHOCTb U cTaTHUCTUYECKAsl YaCTOTa HACTYIJICHUS! COOBITHUS.

19. [loBTOpEeHUE Kypca ajaredpbl 1 MaTeMaTH4YeCKOro anajan3a 3a 10 kiacc.

MaremaTuka
11 knace
(6 yacoB B Hexe10, Bcero204 yaca)

1. ®yHkuuu U UX rpauKH.
1.1 llonsaTue pyHkumuu. dneMenTapHble GpyHKIMU. OONacTh onpeneneHus 1 06JacTb U3MEHEHUU
(GYHKIIIH. OrpanndyeHHOCTh (pyHKUMU. YETHOCTH, HEUETHOCTh, MEPUOJAUYHOCTD (YHKIIHI.
[TpomexxyTkn Bo3pacTaHusl, yObIBaHUS, 3aKOH MOCTOSIHCTBA M Hynu ¢yHkiuu. MccnenoBanue
GyHKIMI M HOCTPOEHHE MX TpaUKOB 3JIEMEHTapHbIMU MeTolaMu. OCHOBHBIE CIIOCOOBI
npeoOpa3oBanust rpadukoB. ['paduku ¢yHkumii, copepxammx MoAyiau. ['paduku CIOXHBIX
byHKIMMA
1.2 TIpepen ¢pynkumm u HenmpepbiBHOCTH. Ilonsitue mpenena ¢ynknun. OIHOCTOPOHHUE
npenensl. CBoiicTBa npeaenoB GyHkuuid. [lonsTie HenpeppiBHOCTH QyHKIMH. HenmpepbiBHOCTH
3lIeMEHTapHbIX (QYHKIMN. Pa3pbiBHBIE QYyHKIMH.
1.3 Ooparubie pynkuun. IlonsaTue 00 odpaTrHoii pyHkuumn. BzaumHo oOpaTHble QyHKIUU.
OOparHble  TpuroHomerpuueckue  QyHkiuu. IIpumepsl  HUcnonb30BaHMS — OOpaTHBIX
TpuroHoMmerpuueckux ¢pyHkuuii. Konrponbnas padora Ne 1.

2. Inaunap, KoHyc, map.
Humuaap. Tlonstue mmnuaapa. [Tnomans nmoBepxHoctn mwmHApa. Konyc. IloHarue konyca.
[Tnomane mOBEPXHOCTH KOHYyca. YcedeHHbI kKoHyc. Cdepa. Illap u chepa. Bzaumnoe
pacnionoxenue chepsl U miockoctd. KacartenbHas muockocTh K cdepe. [lnmomans chepsl.
B3aumuoe pacnonoxkenue cdepbl u npsamoil.  Cdepa BHHcaHHas B LHWIMHIPUYECKYIO
noBepxHocTh. Cdepa BhHcaHHAsT B KOHUYECKYIO MOBEPXHOCTh. CedeHue IMIMHIPUYECKON
nosepxHocTu. Cdepa koHndeckoi noepxHoct. KonrponbHas padora Ne 2.

3. O0bemblI TeJl.
[Tonstue 06 ob6beme Tenma. OTHomieHHe 00BEeMOB MOAOOHBIX Ted. Dopmyssl o0bema Kyoa,
IPSIMOYTOJIBHOTO Tapalijiesienuneaa, npu3Mbl, IMHApa. Dopmynbl oObeMa MUpaMHIbl U
KoHyca. PopMyJbl IUIOMAAN MOBEPXHOCTEH HMIMHIpAa U KoHyca. Popmynbl oObeMa Iapa u
miomaau chepsl. Kontponbras padora Ne3.

4. BexkTopsl.
Bektopsl. Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cio’keHHE BEKTOPOB M YMHOXKEHUE BEKTOpa



Ha uyucno. Koopnunatel Bektopa. Komrmianapuele BeKTOpbl. PasznoxkeHue 10 Tpem
HEKOMIUIAHAPHBIM BEKTOPAM.

5. MeToa KOOpAUHAT B MPOCTPAHCTBE.
JlexapToBbl KOOpAMHATBI B IpocTpaHcTBe. DopMyiia pacCTOSHUA MEXAY ABYMS TOYKAMU.
YpaBuenus chepsl u miockoctu. Popmysia pacCTOSHUS OT TOUKH JI0 TIIOCKOCTH.
Yron mexny Bektopamu. CkaispHOe Ipou3BEAEHHE BEKTOpOB. KosimHeapHbIE BEKTOPBI.
PasnosxeHue BekTopa 1o JByM HEKOJUIMHEapHbIM BekTopaMm. KonTposiabHbie padota Ne 4.

6. IlpousBoaHas.
[TonsiTie o Mpou3BOAHON (YHKIHMH, (HU3HYECKUH M TEOMETPHUYECKHUN CMBICT IPOM3BOIHOM.
YpaBHeHUe KacaTenbHOH K rpaduky QyHKuuu. [Ipons3BogHbIE CYMMBI, PA3HOCTH, TPOU3BEICHHS
u vactHOro. IIpousBojHbIE OCHOBHBIX 3J€MEHTApHBIX (DYHKUUN. [Ipouzeoomsvie Cr0dHCHOU U
obpammuot ¢pyuxyuii. Bropas npoussoanas. Kontponbnas pabora Ne 5.

7. IlpumeHeHHe MPOU3BOIHOIA.
MakcumMyM ¥ MUHUMYM (yHKIHMH. YpaBHEHHE KacaTenbHOW. IIpnOmmkEéHHbIE BBIYMCICHHUS.
Teopembl 0 cpenneM. Bo3pacranue u yobiBanue QyHkuuii. [Ipon3BogHbIE BBHICHIUX MOPSIKOB.
Bemyknocts rpaduka pyskmumn. IkctpeMyMm QYHKIUM ¢ €AMHCTBEHHON KPUTHYECKOW TOYKOIA.
3amaun Ha MakCUMyM U MHUHHUMYM. AcuMNOTOTHL JlpoOHo-nuueiinas ¢ynkuusa. Iloctpoenue
rpadukoB QyHKIUI ¢ mpuMeHeHHeM npou3BoaHbIX. @opmyna u psn Teiinopa. KonrponbHas
pabora Ne 6.

8. IlepBooOpa3Hasi U MHTErpaJ.
[Tnomane kpuBoauHelHOM Tpaneuun. [lonsaTue 06 onpeneneHHoM uHTerpaie. IleppooOpasHas.
[TepBooOpasubie 31emeHTapHbIX (yHknuid. [IpaBuna BeraucieHus: epBooOpa3zHeix. Dopmya
Herotona-Jleitonuna. [lpumepsl npuMenenus: uHTerpaia B gpusuke u reomerpuu. KoHnrponpHas
pabora Ne 7.

9. YpaBHeHHSl M HEPABEHCTBA.
9.1. YpaBuenusi. HepaBencrBa. CucremMbl. PaBHOCHIBLHOCTh ypaBHGHHWH W HEPABEHCTB.
PaBHOCHIIbHBIE TpeoOpa3oBaHusl ypaBHEHU. PaBHOCHIIbHBIE TPE0Opa30BaHUsI HEPABEHCTB.
9.2. YpaBHeHusi-ciaenctTBus. [lonsTre ypaBHeHU-CIeICTBH. Bo3BeneHre ypaBHEHNUS B YETHYIO
creniedb. IlorennupoBanue ypaBHeHuid. Jlorapupmuueckux [pyrue mnpeoOpazoBaHus,
IPUBOJISIINE K YPaBHEHUIO-CIIEACTBUIO. [I[puMeHeHe HECKOIBKUX MTPeoOpa3oBaHUM.
9.3. PaBHOCWJILHOCTH YPaBHeHUI U HepaBeHCTB cucTteMaM. OCHOBHbIE MOHATHA. Pemenue
YpaBHEHUW C TOMOINBIO CUCTEeM. PerieHue ypaBHEHHMM C MOMOIIBIO CHUCTEM (IIPOJIOJDKEHHUE).
Vpauenus Buaa f (a(x)) = f (b(x)). Pemenne HepaBeHCTB ¢ MOMOIIBIO cucTeM. PemieHue
HEPaBEHCTB ¢ OMOIIIbIO cucTeM (poaoskenue). Hepasenctna Buaa f (a(x)) > f (b(x))
9.4. PABHOCH/IBHOCTDH YPABHEHMII HA MHOKeCTBaX. OcHoBHble TOHATHS. Bo3BeneHue
yYpaBHEHHUS B YETHYIO CTENEHb. Y MHOKEHHE ypaBHEHUS Ha QyHKIuI0. /[pyrue npeobpazoBanus
ypaBHeHMH. [IprMeHeHHe HECKONbKHX IpeoOpa3oBaHUi. YpaBHEHHsS C JIOMOJIHUTEIbHBIMU
ycinoBusimu. Kontposnpshas padora Ne 8.
9.5. PABHOCH/IBHOCTH HEPABEHCTB HA MHOKECTBaX. OcHoBHble TOHATHS. Bo3BeneHue
HEPaBEHCTB B UETHYIO CTENEHb. Y MHOKEHHE HepaBeHCTBa Ha (pyHKIMIO Jlpyrue npeoOpa3zoBaHus
HepaBeHCTB. [IpuMeHeHne HeCKOJIbKMX IpeoOpa3oBaHuil. HepaBeHCTBa € JIOTOJHUTENBHBIMU
ycinoBusMu. Hectporue HepaBeHCTBa.

9.6. MeToa NpoOMesKyTKOB /1J1s1 YDPABHEHU U HEPABEHCTB. VYpaBHEeHUsT ¢ MOIYJISAMH
HepaBenctBa ¢ momymssmu. MeToll MHTEpBAJIOB Uil HENMpephIBHBIX (yHKIMA. KoHTpoibHas
pabota Ne 9.

9.7. Hcnoab3oBaHHe CBOICTB (YHKIMii NPH pelleHHHM YPABHEHUH M HEPABEHCTB.
Hcnonb3oBanue obnactell cymecTBoBaHUs (QyHKUMH. lcnonb3oBaHMe HEOTPULATEIBHOCTH
byakumii. Vcronp3oBaHue OrpaHUYEHHOCTH (GYHKIMU. Vcmonb3oBaHWE MOHOTOHHOCTH |
9KCTpeMyMOB (pyHKIMH. Mcrionb30BaHue CBOMCTB CHHYCa U KOCHHYCA.

9.8. CucreMbl ypaBHeHUI ¢ HECKOJIBKHMH HEM3BECTHBIMH.  PaBHOCHIIBHOCTB CHCTEM.
Cucrema-ciencrsue. Metos 3aMeHbl HEM3BECTHBIX. PaccyKeHus ¢ YMCIOBBIMY 3HAYEHUSIMU TIPU
pelieHun ypaBHeHU 1 HepaBeHCTB. KonTposbHas padora Ne 10.



9.9. YpaBHeHNsl, HEPABEHCTBA U CHCTEMbI C MapaMeTPaMU.  YPaBHEHHUS C MapamMeTpOM.
HepasenctBa ¢ napamerpom. CucTeMbl ypaBHEHHH ¢ TapaMeTpoM. 3a7jau ¢ YCIOBUSIMHU

10. KomnjiekcHble uncia.
Kommuiekchsle uncina. ['eomerpuyeckas HHTEpIpeTanys KOMILUIEKCHBIX Yucell. JlelcTBUTenbHas
M MHHMas 4acTb, MOJYyJIb U apryMeHT KOMIUIEKCHOro uwucia. AusreOpanueckas U
TpUTrOHOMETpHYECKasi (POPMBI 3aIIUCH KOMIUICKCHBIX YHCel. ApHu(MeTHdecKkue NeHCTBUS Hal
KOMIUIEKCHBIMU 4YHCJIaMH B pPa3HbIX (opmax 3anmucu. KOMIUIEKCHO COMpsDKEHHBIE 4YHCIA.
Bo3sBenenue B HaTypalibHYIO cTenieHb (hopmyna Myaspa). OcHOBHAsI TeOpeMa anreopebl.

11. IloBTOpEeHUE Kypca ajaredpbl 1 MATEMATHYECKOT0 AHAJIN3a, TeOMETPUH.



TemaTnuyeckoe NIIAHKPOBaHUE
«MATEMATHUKA: AJITEGPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» B 10-11 kiaccax

XapakTepucTHKAa OCHOBHBIX BH/I0B

Ne Koa-Bo Konrp.
w/n Pa3nen 10 kiaacce Tema 4ACOB pabora AeATeJIbHOCTH yqenznca (Hua YPOBHE Y4eOHBbIX
JeicTBHil)

I'naga I. Kopnu, cmenenu, IMoBTopeHHe 4

aozapughmel.
[loHsTHE ACMCTBUTEILHOTO YHCIIa
MmuoxecTBa uncell. CBolicTBa IBEINOMHATE  BBIUMCICHUS C  JICHCTBUTEIHLHBIMU
NIEHCTBUTEIIBHBIX YHCET 4UCIaMHU (TouHbIE u NpUOIMHKEHHBIE),
MeTo1 MaTeMaTHIeCKOM peoOpa3oBhIBATh YHCIOBBIC BBIPAKEHHUS. 3HATh H
WHTYKITUN MPUMEHATh O003HAYEHHUsI OCHOBHBIX IOJMHOKECTB
[lepecTaHOBKM MHOKECTBA JEHCTBUTENBHBIX YHCEN, 0003HAYEHMS

§ 1. JeficTBHTEIbHbIC IPazmereHus U CIIOBBIX pr)Me)KyTKOB. [Ipumensars  Meron

AT CoueTaHus 12 1 MaTeMaTUYeCKOW WHAYKIUU JUIsl JOKa3aTelbCTBA
Jloka3aTenbCTBO YMCIOBBIX [PAaBEHCTB, HEPABEHCTB, YTBEP)KICHUI, 3aBUCSIIUX OT|
HEPaBEHCTB HaTypaJbHOTO N.
JlemuMocCTh MenbIX gucen OmnepupoBath hopMysamMu JIJIs YUCIIa EPECTaHOBOK,
CpaBHEHHME MO MOAYJIIO M pasMeleHni 1 coueTaHui. lIpuMeHsATh CBOMCTBA
3aa4u ¢ 1eI0YHCIEHHBIMU MenMMOCTH  (CpaBHEHHMsSI 1O MOAYJII0 M),
HEU3BECTHBIMHU L[EJIOUYMCIEHHOCTh HEU3BECTHBIX IIPH PEIICHUH 33]1a4.
KonTponbHast padota Nel
PanroHanbHbIe BBIpAXKEHUS /loka3biBaTh (hopmyny 6mHOMa HpI0TOHA 1 OCHOBHBIE
Dopmynsl 6uHOMa HeloTOHA, KOMOWHATOPHBIC COOTHOIICHUS HAa OWHOMHUAIBHBIC]
CYMMBI U Pa3HOCTHU CTENEHEN koddduimentsl. [lonp3oBaThCs TPEYTrOJIbHUKOM
Jlemenre MHOTOYICHOB C [lackanss mys  pemieHHst 3a7a4 0 OMHOMHAITBHBIX
octaTkoM. Anroputm EBkinuaa kodduimentax. OLEHUBATh YUCIO KOPHEH IeI0T0

§2. PanmonabHbIe Teopema besy aﬂre6pvanqecxoro ypaBHeHus. Haxoauts KpaTHOCTH
Kopenb MHOTOUJIEHA KOpHEH MHOroujieHa. YMETb JeIUTh MHOTOUWIEH]

YPABHEHMSA U 18 1

HEepaBeHCTBA.

PanroHanbHbIE YpaBHEHUS
CHcTeMbl paliiOHaIbHBIX
YpaBHEHU I

MeTton UHTEPBAJIOB PELICHUS
HEPABCHCTB

PanroHabHbIE HEPABEHCTBA

Hectporue HepaBeHCTBA

Ha MHOTOWIeH (YroJIKoM Wiu 1o cxeme ['opHepa).
Mcnonp30BaTh J1€JIEHUE MHOTOUYJIEHOB C OCTAaTKOM|
71T BBIIETICHUS IIEJIOM  YacTh  anre0pamdeckoit
IMpoOu Ipy peIIeHn  3a/1a4.

'YMeTp pemaTh palMOHAJbHBIE YPaBHEHUS U MX
cucteMbl. [I[pUMeHTh pa3inuuHble TPUEMBI PEILICHHUS]

[EJIBIX AITeOpanyecKnX YPaBHEHUM: TMOA00p IIEINbIX]




CucteMbl paliOHaIbHBIX
HEPaBEHCTB
KonTtposbHast pabora No 2

KOpHEH; pa3lIo)KeHHEe Ha MHOXHUTENIH (BKIIIOYAs
METO. HEOMNpeaeIEHHBIX KOX(PUITUEHTOB);
[OHVWJ)KCHUE CTEIEHU YypaBHEHUS; IOJCTaHOBKA
(3ameHa  Heus3BecTHOro). HaxomuTb  4McIOBBIE
IIPOMEKYTKH, COJEpXKAllue KOPHHU alredpandyeckux
lypaBHeHul. Pemars panuoHalIbHBIE HEPABEHCTBA
METOJIOM HHTEPBAJIOB. PemaTs CUCTEMbI HEPABEHCTB.

Dyukimsa y = x"

[loHsATHE KOPHS CTENEHU N
KopHu 4€THOM 1 HEYETHOM
CTereHen
ApudMeTHIECKHI KOPpEHb

[Tonstue GpyHxuu u e€ rpapuka

DopMyIMpOBaTh  ONpPEACIICHUS byHkun, eé
rpaguka. DopMynupoBaTh M YMETh OKa3bIBATh
cBoiictBa (QyHKIMH y = X" dDopMyIupoBarh
OIIpeieNICHUs] KOPHSI CTENEHU N, apu(pMETUYECKOro

KOpHs cTeneHu n. PopmMyIMpoBaTh CBOKMCTBA KOPHEU

§3. Kopensb cTenenu n. o . 12

CBolicTBa KOpHEW CTENIEHU N 1 IPUMEHATh UX IMPH NMPeoOpPa30BaHUN YHCIOBBIX U
®ynkims y = Vx.Dynkmus y =Vx 0YKBEHHBIX BBIPAKCHUM. BrimonuaTe
Kopens creneHu n us3 peoOpa3oBaHusl UPPALMOHAIBHBIX  BBIPAXKCHUI.
HaTypaJIbHOIO DopMymupoBaTh CBOWCTBA (GYHKIHHM y = VX
qrcia CTPOUTH TpaduK.
KonTponbHast padota Ne 3

DopMyIMpoOBaTh OIpeAeIeHUs CTENIEHU C

pallMOHAJIbHBIM  MOKa3zareiaeM.  PopMyaupoBaTh
CTerneHb ¢ pallMOHAIBHBIM .

CBOMCTBA CTENEHHU C PAL[MOHAJIBHBIM ITOKA3aTelIeM U
roKa3areiaeM

. [IPUMEHATh UX MPU NIPEOOPa30BAHUN YHUCIIOBBIX U

CBOIiCTBa CTENIEHHU C o

OYKBEHHBIX  BBIPa)KEHHI. dopmynupoBarhb
paloHaIbHBIM IIOKa3aTelIeM

OIIpeieNIeHUs]  CTENeHH € UPPAlMOHAIBHBIM
[TonsiTue nmpenena AR

[I0KAa3aTEJIEM U €€ CBOMCTBA.
110CJIE10BATEIBHOCTH

. DopMyIHpoBaTh olpesieNieHne npezena
§4. Crenensn CBolicTBa IIPEJENIOB
13 [10CJIEI0BATENIBHOCTH, TNPUBOAUTH IPUMEPHI

MOJIOKUTECJIBHOI'O YHCJIA.

beckoHedHo yObIBaromas
reoMeTpHuUecKas Mporpeccus
Uwucno e

[loHsITHE CTEIIEHH C
HMPPAIMOHATILHBIM ITOKa3aTeIeM
[Toka3zarenbHas QyHKIHS
KonTtponbHas padora Ne 4

[TOCJICIOBATEIPHOCTEH, HMMEIOMUX Tpeaes u
HE MMEIOUIMX TMpeJeNna, BbIYUCIATh HECIOXKHbIE

[penenbl,  pemarb  3ajJayd,  CBA3aHHBIE  C
0ECKOHEYHO yOBIBaroIeit reOMEeTPHUECKOM
[TPOTPECCUEH. DopmyIUpOBATH CBOMCTBA

okas3aTrenbHOM (yHKIMH, cTpouTh e€ rpaduk. 1o
rpaduky rMmoka3aTeabHON (PYHKIIMM OMHCHIBATH €€

cBoicTBa. [IpuBOIUTH NpUMEpBHl  IOKA3aTEJILHOU




(byHKIMKM (3alaHHOM C TIOMOINBIO TrpaduKa WU
(hopMyIibl), 0Ona1aroMIeit 3aJaHHBIMUA CBOMCTBAMH.
YMerb  monb3oBaThcs  TeOpeMOW O Hpenele
MOHOTOHHOM OTPaHUYEHHOM NOCJIEN0BATEIBHOCTH.

[Tonsitue norapudma

DopmynupoBaTh omnpejeieHue Jorapupma, 3HATh
cBolicTBa Jorapu¢moB. Jloka3pIBaThb CBOMCTBa
jjorapu(MOB M NPUMEHAThH  CBOWMCTBA  IpHU

CBoiicTBa orapugmon MpeoOpa3oBaHUM  YUCIOBBIX U OYKBEHHBIX
§ 5. JlorapHMbL. Jlorapudmuueckas GyHKIUSA 6 BHIPAKCHHI. BoinmonusaTte npeo6pa30i3aHm1
JlecaTuanble J0rapupmMbl CTETICHHBIX W Jlorapu(pMHUUEcCKuX BbIpakeHWil. Ilo
Crenennble GpyHKINUN rpaduky JorapuMuyecKoi GyHKIIMH OMUCHIBATH €€
cBoiicTBa. [IpuBoauTH mpuMepsl JOrapupMUIECKuX
(byHKIMI (334aHHBIX C MOMOIIBI0 Trpaduka WIn
(bopmyJibl), 00J1aAI0NITMX 33 JaHHBIMU CBOMCTBAMU.
[Tpocreiimue noka3zaTenbHbIE
YpaBHEHHS
[Tpocreiimue norapudpmuyeckue
YpaBHEHHS
'YpaBHeHUs, CBOAIIMECS K
[IPOCTEUIINM 3aMEHOMN .
§ 6. ITokazaTenbHbIE U PeraTh npocTenime NoKa3aTebHbIe u
JorapupmMuyecKue HCHSBECTHOTO lorapu(MuYecKue ypaBHEHHsS M HEPAaBEHCTBA, a
[Ipocrelinne noka3aTeabHbIE 11
YPaBHEeHHS U HepaBeHCTBa [aike YPABHEHHS M HEPABCHCTBA, CBOMALIECH K
HEepaBeHCTBA. . [POCTEHIIINM TIPU TIOMOIIH 3aMEHBI HEM3BECTHOTO.
[Tpocreiimue norapupmMuyeckue
HEpaBEHCTBA
HepaBeHnctBa, cBoAsIIMECS K
[MPOCTEUILNM 3aMEHOMN
HEU3BECTHOTO
KontposabHas pabora Ne 5
I'nagalll. [lonsiTne yrna
Tpuzonomempuueckue Panuannas mepa yria DopMynupoBaTh OIpeesIeHUe yrila, UCIOIb30BaTh
dopmynel. Ornpenenenye cuHyca U KOCUHyca rpagyCHYI0 W paJuaHHyr0 Mepbl yria. [lepeBonnuth
Tpuzonomempuueckue yria. 7 rpagyCHYIO MEpY yIJia B paJHaHHyI0 U 00paTHO.
dynkyuu. OcHoBHbIE GOPMYIIBI IS Sin @ U DopMyIMpoBaTh ONpPENEICHUE CHHYCa M KOCHHYyca

§7. Cunyc, KocHHYC yrJa.

COS a

ApKCHHYC

yroia.




APKKOCHHYC

[ IpuMepsl HCIIONB30BAHMS
ApPKCUHYCa U apKKOCHHYCa
DopMyIIb Ul apKCUHYCA U
APKKOCHHYCa

3HaTh OCHOBHBIE (OPMYJBI JJII Sina M CoSa U
IPUMCHSTH 170 npu  1peodOpa3oBaHUU
TPUTOHOMETPUYECKHUX BBIPAKCHUH.

DopMyIHpOBaTh  OMpENCNICHUs  apKCUHyca |
APKKOCUHYCA YKClia, 3HATh U TPUMEHSITH (HOPMYIIBI
17151 apKCUHYCa U apKKOCHHYCa

Ornpenenenye TaHTeHca U
KOTaHI'€HCa yIJia
OcHoBHbIE HOPMYIIBI IS tg a U

DopMyaHpoBaTh ~ ONpeleleHHe  TaHreHca |

ctg a KOTaHT€HCa yria. 3HaTh OCHOBHBIC (DOPMYIIBI JJIs tg
ApKTaHTEHC A U ctg a U MPUMEHATh MX IpHU MPeoOpa3oBaHUU
§8. Tanrenc u KoTanresc p £ P by TIpeobp
1a APKKOTaHI'€HC 6 TPUTOHOMETPUUECKUX BhIpakeHui. DopmMyaupoBaTh
yroa. [TpriMepsl MCIIONB30BAHUS oIpeieNieHUs] apKTaHTeHCa U apKKOTAaHTeHca 4Hca,
AQpPKTaHI€HCa U apKKOTaHI€HCa BHATH W MPUMEHATH (OPMYIBI JUIA apKTaHTeHCa U
DopMyIbl Ui apKTaHTeHCa U APKKOTAHTEHCA.
ApPKKOTaHIeHca
KonTponbhas pabota Ne 6
KocuHyC pa3HOCTH U KOCUHYC
CYMMBI IBYX YTJIOB
DopMyJIbl IS TOTIOTHUTEIbHBIX
OB BHaTh (POpMYIIBI KOCHHYCA PA3HOCTH (CYMMBI) IBYX
T yIJI0B, (OpMYNbl Ui JIONOJHHU- TEJIbHBIX YIJIOB,
CHUHYC CyMMBI U CHHYC Pa3HOCTHU
. OB CHHYCa CYMMBbI (pa3HOCTH) JABYX YIJIOB, CYMMBI U
yX YL [pa3HOCTM CHHYCOB M KOCHHYCOB, (OpMYINbI MAJisi
§9. ®opmy.bl ciaoxkenusi. (CyMMa U pa3HOCTb CUHYCOB U 11 .
OCHHYCOR [TBOWHBIX M TOJOBHHHBIX YIJIOB, MPOU3BEICHUS
Y . CHYCOB U KOCHHYCOB, ()OpPMYJIbI JIJIsl TAHTEHCOB.
DopMYITBI TSI TBOWHBIX H
BEITOTHATE MTPEOOpPa30BaHUS TPUTOHOMETPUUECKUX
MOJIOBUHHBIX YTTIOB .
BEIPKEHUM MPY TTOMOIIH (POpMYIL.
[Ipon3BeieHNE CHHYCOB U
KOCHHYCOB
DopMyIIBI IS TAHTEHCOB
DyHKIHUA Y = sin X
§10. DVHKIIS v = COS X 3HATH OMpEJIEIICHUS] OCHOBHBIX TPUTOHOMEPUUIECKUX
Tpuronomerpuuyeckue q)yEKI_[I/ISI M o x 9 (bYHKIIMH, X CBOHCTBA, YMETh CTPOUTH UX TPadUKH.
(GyHKUMH YHCTIOBOTO (DyHKI_[I/Iﬂy_C% X [lo rpadukam TpPUTOHOMETPUUECKUX (PYHKITUH
apryMeHra. Y Y & OIUCBIBATH UX CBOWCTBA.

KontposabHas padora Ne 7




[Ipocreiimue
TPUTOHOMETPUYECKUE YPABHEHUS
YpaBHEHHUs, CBOAAILUECS K
[MPOCTEUILINM 3aMEHOMN
HEU3BECTHOTO

[ I[puMeHeHne OCHOBHBIX
TPUTOHOMETPHUUYECKUX (HOpMYIT
ISl pEeLLEHUs] YPABHEHUN

Pemars MPOCTEUIIINE TPUTOHOMETPUYECKHUE
YPAaBHEHMS, HEPAaBEHCTBA, A TAKXKE YpaBHEHUS U
HEPABEHCTBA, CBOASALIMECS K MPOCTEHUIIUM MpPHU
[TOMOILN 3aMEHBI HEU3BECTHOTO, peuaTth

§11. OQHOpOHBIE YpaBHEHUS
s 0IHOPO/IHbIE ypaBHEHUS. [I[puMEHATh Bce U3yUEHHBIE
Tpuronomerpuueckue [IpocTeiiine HepaBeHCTBA ISl .
12 CBOICTBA U CIIOCOOBI peIlIeH!s] TPUTOHOMETPUUYECKUX
YPABHEHHSA U CHUHYCa U KOCHHYCA. .
. yPaBHEHUI 1 HEPABEHCTB P PEILIEHUU NPUKIIAJIHbBIX
HEPaBeHCTBA. [IpocTeiine HepaBeHCTBa LISl
Bagad. PemaTe TPUrOHOMETPUUYECKHUE YPABHEHMS,
TaHI€HCa U KOTaHIeHca
HEpaBEHCTBA npu ITOMOUIU BBEJICHUS
HepaseHncTsa, cBoAAIUECS K _
. . BCIIOMOI'aTE€JIbHOTO YIJIa, 3aMEHbl HEU3BECTHOIO t =
[IPOCTEHIINM 3aMEHON .
SINX + COSX
HEU3BECTHOTO
BBeneHnue BCrioMoraTreapHOro yria
3aMeHa Heu3BecTHOro t = sin X +
COS X
KontposabHas pabora Ne 8
I'naga I11. Dnemenmuot [[puBOUTH MpUMEPHI CIydyailHBIX BEIUYMH (YHUCIIO
meopuu eepoamuocmeii. [loHsiTHE BEPOITHOCTH COOBITHS 6 yCIIEXOB B CEPUH HMCIBITAHUM, YMCIIO MOMBITOK MpHU
§12. Dnementnl Teopuu  |[CBOICTBA BEPOSITHOCTEN yraJplBaHUM, pPa3Mepbl BBIUTPHIIIA (MPUOBUIH) B
BEPOSATHOCTEH. BABUCUMOCTH OT CIIy4alWHBIX 00CTOSITEIBCTB H T. II.).
Haxoauts MaTeMaTHUeCKOE OKUJAHUE U JUCTIEPCUIO
CIIydalilHON BEJIMYMHBI B CIy4yae KOHEYHOIO YHCIIa
OTHOCHUTEJIbHAS YaCTOTa COOBITHS
§13. Yacrora. YciaoBHasi ICXOJIOB. Ycra"aBiauBaTh HE3aBUCUMOCTh
'Y cI0BHAS BEPOSTHOCTb. 2 N
BEPOSITHOCT. CIIydallHbIX BeIM4YMH. J[lenarsb 000CHOBaHHBIE

He3aBucuMbie COOBITHS

[MPCAIIOJIOKCHHUSA O HE3aBUCUMOCTH CJ'Iy‘-I&fIHI;IX
BCIINYMH HAa OCHOBAHWHN CTATUCTHYCCKHUX HTAaHHBIX.

§14. MaremaTnueckoe
okuaanue. 3aK0H
00JbImMX uyncen’.

MaTteMaTH4eCKOe OKUTaHNe
CI10KHBIN OITBIT

Dopmyina bepuymim. 3akoH
OOIBIINX YHCET

IMeTh MNpEaACTaBJICHHUEC O 3aKOHC OOJIBIIIMX YHCEIl JJIsA
MOCJICA0BATCIbHOCTH HE3aBUCHUMBIX CJ'Iy‘IElfIHBIX
BCJIMYWH, B 4aCTHOCTH, MMPCACTABIIATH cebe MOpsAA0K
TUIIAYHOI'O OTKJIIOHCHUSA OT CPCIAHCIrO0 3HA4YCHHA B

BABUCUMOCTH OT 4YMCJIa HCHBITaHWI. BBMUCIATH




BEPOSITHOCTH IMOJTYy4eHUS! K YCIIeXOB B UCIIBITAHUSX
bepHyJIM ¢ mapaMmerpamu p, q

MToroBast KOHTpOJIbHAs paboTa

B3anMHO oOpaTHbIC PYHKITUN

HrTorosoe nosropenue. 7 1
P Ne 9
11 kiace
XapakTepucTHKA OCHOBHBIX BH/I0B
Ne Kou-Bo Konrp. P P 8
Paszgea 11 kaace Tema JAesITeJIbHOCTH YYeHUKA (Ha yPOBHE y4eOHbIX
n/n 4acoB padora N N
AeCTBHIN)
JneMeHTapHbIe PYHKIUU
O6nacTh onpenenaeHus U 00JIacTh 3HAaTh  oOmpeeNeHus DIEeMEHTapHOH  QyHKUMH,
M3MEHEHUU (DYHKIINH. OTpaHUYCHHOM, YETHOM (HEUETHOMN ), MEPUOTNIECKOM,
OrpaHu4eHHOCTh (PYHKIIHH BO3pacTaroLen (yObIBaro1IIEH) byHKIUY.
YETHOCTD, HEYETHOCTS, Jloka3plBaTh  CBOWMCTBAa (DYHKIMH, HCCIIEHOBATH
MEePUOANYHOCTD (PYHKIIUH. (b YHKITUU 2JIEMEHTApHBIMH CPEICTBAMHU.
aea I Ovixuuu [TpoMexyTKH BO3pacTaHuUs, BbInonHATh npeoOpa3oBaHus rpauKoB
+ SCYpKum. yOBIBaHUS, 3HAKOTIOCTOSIHCTBA U PIEMEHTaAPHBIX byHKIMI: CIBHUTHU BJIOJTH
Ipou3zeoonvie. Humezpanol. Z
§1. Dymicum u nx HYTH QyHKITHIH 9 KOOpIMHATHBIX OCeH, C)XaThue U pacTsHKEHHUE,
N ;1 q"ZK“ VccnenoBanue GyHKIMHA | OTpa’KEHHE OTHOCUTENIBHO OCEH, CTPOUTH IpaUKH
P ' MMOCTPOECHUE UX IPaPUKOB (byHKIUH, collepiKalliuX MOy, TpadUKH CIOKHBIX
DIIEMEHTAapHBIMU METOJAMHU ¢dbyakuii. [lo rpadukam (yHKUIUNE OMUCHIBATH HX
OCHOBHBIE CTIOCOOBI CBOIcTBa (MOHOTOHHOCTh, HAJTMYHUE TOUYEK
npeoOpa3oBaHus rpapuKoB MaKCUMyMa, MUHUMYyMa, 3HAY€HUS MAaKCUMYMOB U
['paduku QyHKINN, cCoaepKaIMX MHUHUMYMOB, OTPaHUYEHHOCTb, 4ETHOCTB,
MOZyJIN HEYETHOCTD, IEPHUOJUYHOCTD).
['pacduku cI0XKHBIX QYHKIUI
[TonsTue npenena KIIMH
peena gyni OOBSACHATh M WJUIIOCTPUPOBATH MOHSITHE TMpeaena
OTHOCTOPOHHUE TTPEAEIBI
N . (byHKIUN B touke. IlpuBonuTh THpUMEpHI
CBoiicTBa npenesnoB GyHKIUH .
(byHKIMH, HE MMEIOIIUX Ipejaena
§2. Ilpenen pynkuum u [ToHsiTHE HENPEPBIBHOCTH o
5 B  HEKOTOPOM TOYKe. 3HaTb W  IMPUMEHATH
HeNpPepbIBHOCTb. (byHKIIUU .
CBOICTBa TPEIENIOB, HEMPEPHIBHOCTh (DYHKIINH,
HenpepbIBHOCTB 3JIEMEHTaPHBIX .
bymuii BBIYHUCIIATh TpeAensl  (YHKIUN. AHaIH3UPOBATh
i moBeeHre YHKITUH TpU X — +ce, TIPH X ——Ce.
Pa3psiBHBIC DYHKITMT
. 3HaTh ompeaeneHue (GyHKIUU, OOpaTHOW TaHHON
[Tonsatue 06 oOpaTHOi HyHKINU perL QysKiim, 00p o o
§3. O6paTHblie pyHKIIHUMN. 6 1 YMETh HaxoauTh Gopmyny GyHKIHH, O0OpaTHOM

TAaHHOM, 3HATh ompexaeneHus (QyHKIMHA, 0OpaTHBIX




OOpaTHBIE TPUTOHOMETPUIECKHUE
(byHKIIUN

[Tpumeps! HCHIOTB30BAHUS
0OpaTHBIX

TPUTOHOMETPUYECKUX (DYHKITUHA
KontponbHas padora Ne 1

YETBIPEM OCHOBHBIM TPUTOHOMETPHYECKUM
(byHKIHAM, CTPOUTH rpaduk 0OpaTHON (HYyHKIHU.

[ToHsiTHE TPOM3BOAHOMN
[Ipon3BoHAs CyMMBI.
[Tpou3BoHas pa3HOCTH
HenpepbIBHOCTH QYHKITHHA,
MMEIOIIUX

mpon3BoHY0. Juddepermman

HaxoauTh MrHOBEHHYIO CKOpPOCTb  H3MEHEHHs
(byHkuMu.  BpluncnaTe npupaiieHue GyHKUHUU B
rouke. Haxoguts mnpenen otHouenus Dy . 3HaTh
OIpesieIeHue TMPOU3BOAHOM (yHKIMU. BbIuuciasaTh
BHAUEHUE NPOU3BOAHONM (YHKIMU B Touke (10

§4. IIpousBoanas. [Ipon3BoHas IPOU3BEIEHUS. 11 oIIpeiesIeHuI0). BIBOAUTE M MCIIOIb30BATH MPaBHIIA)
[Ipon3BoHAs YaCTHOTO BBIYMCIICHHS TPOU3BOAHON. HaxonuTe nmpou3BoaHbIe
[ Ipon3BOIHBIE 2IIEMEHTAPHBIX CYMMBl W IIPOU3BEICHUS IBYX GbyHKLIMIH;
byHKINH gacTHOro. HaxoauTe MpOu3BOJIHBIE 3IIEMEHTAPHBIX]
[Tpon3BoiHAs CIIOKHOU (PYHKLIUU ¢bynkuuid. HaxonuTh ~ NpPOM3BOJAHYIO  CJIOKHOM
[Tpon3BoHas oOpaTHON PyHKIMU (byHKIIMM, 00paTHON QyHKIINU.
KonTtposnbHast pabota Ne 2
MakcuMyM U MUHUMYM (YHKIIUH HaxoauTh TOUKM MUHUMYMa M MaKCUMYyMa (DYHKIIMH.
'YpaBHEHHE KacaTeIbHOU Haxoaute HauOomblllee M HAaUMEHbIIEE 3HAUYCHHS
[TpubmxkEHHBIC BHIYMCIICHUS (byHKIIME Ha OTpE3Ke.
TeopeMsl 0 cpenHem Haxoaute yrioBoit Ko3(p@HUUMEHT KacaTelbHOM K
BozpacTtanue u yObiBaHMe rpaduky QyHKIHMM B TOYKE C 3aJJaHHOW aOcIuccoi
(byHKINI x0. 3anuceIBaTh ypaBHEHHE KacaTelbHON K Trpaduky|
[Ipon3BOHBIE BBICIINX MOPSIKOB (byHKIMM, 3a7gaHHOM B Touke. [IpumeHSTH
§5. Mipumenenne BrimykiocTs rpaduka GyHKIUNA [IPOU3BOAHYIO JUIS MPUOIMKEHHBIX BEIYMCICHHUMN.
DKcTpeMyM QyHKLINU C 16 HaxoauTh mpOMEeXYyTKH BO3pacTaHUs U YObIBaHHSA

MPOU3BOJIHOM.

€IUHCTBEHHOW KPUTHYECKOU
TOYKOU

3ajaud Ha MAKCUMYM 1 MUHUMYM
AcumnToThl. [[po6HO-nMHelHas
(byHKIUS

[TocTpoenue rpadukoB GyHKITUH C
[MPUMEHEHUEM IIPOU3BOIHBIX.

Dopmyina u pan Teisiopa

¢dbyakiuu.  Jloka3plBaTh, 4YTO 3agaHHas (QYHKIIHUS
Bo3pacTaeT (yObIBAaeT) Ha YKa3aHHOM TPOMEXYTKE.
HaxomuTts Hanbonbliee W HAaUMEHbBIIEe 3HAUYCHUS
(b yHKIUH.

Haxoauth BTOpYIO MPOU3BOJHYI0O U YCKOPEHHE
rpolecca, OMUChIBAEMOr0 MpU MoMouy  (GOPMYIIbI.
MccnenoBaTh (DYHKIMEO ¢ TIOMOIIBIO MTPOU3BOTHOM

m crpouth e€ rpaduk. [IpumMeHsITh MPOU3BOAHYIO
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[pU pElIEHUH TEeOMETPUYECKUX, (PUINYECKUX U
IPYTUX 3aj7a4.

§6. IlepBooOpa3Has u

[TonsTHe mepBooOpazHOn
3amMeHa IepeMEHHO.
WuTterpupoBanue

[0 YacTsIM

[Lnomaas KpUBOIMHEHHOM
Tpanenuu

OnpenenéHHblid HHTErpal
[TpuOmmkEHHOE BBRIYUCIICHUE
ONpeAeNnEHHOr0 HHTErpaia
@opmyna Herorona—IJleiiOnuma

3HaTh M IPUMEHSATH ONpeeIeHUe MepBooOpa3HON U
HEOTPEIeIEHHOTO UHTErpasa. Haxomutp
MepBOOOpa3HbIC 3JIEMEHTAPHBIX (byHKINH,
nepooOpasueie  f(X) + g(x), kf(x) u f(kx+ b).
WuterpupoBaTh  (GYHKIMH TPU MTOMOIIM 3aMEHBI
[EPEeMEHHOM,  MHTEIPUPOBAaHHMS IO  YaCTsM.
BbuucasTh TUIOMANh KPUBOJIMHEHHOH Tparenuu.
Ha- xomuth npuOImKEHHbIC 3HAUYCHHUS HHTETPAJIOB.
BbraucasTh TuIOmans KPUBOJMHEHHOH Tparenuy,

CBoOICTBA ONPEACIEHHOTO 13 N .
HHTerpaJ. HTerpaa MCIIOJIb3YSl TEOMETPUUECKHUI CMBICT ONPENEIEHHOTO
p N MHTErpaa, BBIYUCIISTH ONpeesIEHHBINA UHTETpall IPH
[TpumMeHeHue onpeenEHHBIX o
HTEIDAIOR nomouu gopmyiasl Herotona—Jleitbnuna. 3Hath U
p [PUMEHATh CBOWCTBA OIpPENeJIEHHOIO MHTerpana,
B T€OMETPUUECKUX U (PU3UUECKUX <
sanadax MPUMEHSTH ONpeIeIEHHbIE MHTETPAJIbl IPH PEIICHUN
reoMeTpHUuecKuXx M (¢U3MYecKux 3anad. Pematsb
[Tonatue nudpepeHuanIbHOro
ABHCHILS HECIIOKHBIC g depeHraabHbIe YpaBHEHUS,
P Bajaud, MNpHUBOJAIME K  JU(QepeHIHaTbHBIM
3ana4yu, IPUBOIALINE K
YPaBHEHUSIM.
¢ depeHIMaTbHBIM YPaBHEHUAM
KonTtposnbHast pabota Ne 4
3HATh OIpeNeJIeHHEe PaBHOCHIIBHBIX aBHEHUH
I'naea Il. Ypasenenus. PaBHOCHIIbHBIE TPe0Opa30oBaHMs P P yp
. (HepaBeHCTB) U TpeoOpa3oBaHUs, MPUBOISIIIMIE
Hepasencmea. Cucmempl. |[ypaBHEHUU
4 MaHHOE ypaBHEHHUE (HEPABEHCTBO) K PaBHOCHILHOMY,
§ 7. PaBHOCH/IBHOCTH PaBHOCHIIbHBIE TPe0Opa30BaHUs .
. YCTaHaBIIMBAaTh PaBHOCHUIIBHOCTD ypaBHEHHUH
YPABHEHMI U HEPABEHCTB. HEPAaBEHCTB
(HEepaBEHCTB).
[lonsTHE ypaBHEHUA-CIIEICTBUS
Bospenenue ypaBHEHHS B UETHYIO
CTETICHb 3HAThH OIpeze/IEHUE YPaBHEHUS-CIIEICTBUS,
[ToTenunpoBaHue MpeoOpa3oBaHusl, TPUBOIAIINE JAHHOE YPaBHEHHE K
§8. YpaBHeHusI-C/1eICTBHS. P 8 beodp > [IPUBOJL A yp

orapu(pMUYECKIX ypaBHEHUH
Jpyrue npeobpazoBaHus,
MPUBOASIINE K YPAaBHECHHIO-
CIIC/ICTBHIO

YPaBHEHHUIO-CIEACTBUIO. Pemates ypaBHEHMs IHpu
ITOMOIIM TIE€PEX0Aa K YPABHEHHUIO-CIICACTBHIO.




[IpruMeHeHne HECKOIBbKUX
mpeoOpa3oBaHu,

§9. PapHoCHJIbHOCTH
YPABHEHUI U HEPABEHCTB
CHCTEMAaM.

OCHOBHBIE MOHATHUS

PemeHne ypaBHEHUH C TIOMOIIBIO
CUCTEM

PemeHne ypaBHEHUH € IOMOIIBIO
cucteM (TIPO0JKEHNE)
Ypasaenus Buna f (a(x)) = f (b(x))
Pemenrie HepaBEHCTB C TOMOLIBIO
CHCTEM

Perenrie HepaBEHCTB C TOMOIIBIO
cucteM (TIPOOJIKEHNE)
Hepasencrpa Bupa f (a(x)) > f

(b(x))

13

Pemate ypaBHEHHMs NEpPEXOAOM K PaBHOCUIIBHOM
cucreme. Pemars ypaBuenus suaa f (a(x)) = f (b(x)).
PemaTe HepaBeHCTBA MEPEXOJOM K PaBHOCHIBHOMH]
cucreme. Pemath HepaBeHcTBa Buaa f (a(x)) > f

(b(x)).

§10. PaBHOCHJIBHOCTDH
YPABHEHHUI Ha
MHOKeCTBaXx.

(OCHOBHBIE NIOHATUS

Bo3BeneHue ypaBHEHHS B UETHYIO
CTETICHb

'YMHOXEHUE ypaBHEHUS Ha
(yHKIIHIO

pyrue npeobpazoBaHus
ypaBHeHUH. [Ipumenenue
HECKOJIbKUX MTpeoOpa3oBaHuit
'YpaBHEHMSI C JOTIOITHUTEIbHBIMU
YCIIOBUSIMU

KontposnbHas padora Ne 5

Pematn YpaBHCHUA ITPpHU ITOMOIIU PABHOCUJIBHOCTH H4|
IMHOKECTBax

§ 11. PaBHOCHJIBHOCTD
HEePaBEeHCTB HA
MHOKECTBaX.

OCHOBHbBIC TTOHSTHUS

BosBeneHnne HepaBEHCTB B YETHYIO
CTCTICHB

'YMHOKEHHE HEpaBEHCTBA Ha
(byrxumio [pyrue
MpeoOpa3oBaHUs HEPABCHCTB
[TpruMeHeHne HECKOTBbKUX
peoOpa3oBaHMiA

HepaBeHcTBa ¢ JOMOIHUTEIBLHBIMU
YCIIOBUSIMU

Hectporue HepaBeHcTBa

PemraThb HEPAaBCHCTBA IIPpHU IIOMOIIXU PABHOCUJIBHOCTHU
Ha MHOXKecTBax. PemiaTe HECTPOIrnuc HEPABCHCTBA




§ 12. MeToa npomMeKyTKOB
JISl yPABHEHU I U
HEepaBeHCTB.

'YpaBHEHUS C MOTYJISIMU
HepaseHnctBa ¢ MonyIaMu
MeTo 1 MTHTEpBaJIOB IS
HETPEPbIBHBIX (DYHKITHIA
KontposibHas padota Ne 6

Pemarth ypaBHEHHs (HEpAaBEHCTBA) C MOJIYJISIMU,
pelmiaTb  HEpaBeHCTBA IIPU  IMOMOLIM  METOJa
MHTEPBAJIOB /7151 HEIIPEPBHIBHBIX (PYHKIUH

§13. Ucnosb30Banue
CBOMCTB (pyHKIUI IpU
pelleHNH YPABHEHUI U
HEepaBeHCTB.

Mcnonp3oBaHue o0acTei
CyIIeCTBOBAHUS ()YHKIIUHA

M cmonp30BaHue
HEOTPHIATSIIBHOCTH (DYHKITHI
Mcnonbs30BaHne OrpaHUuE€HHOCTH
byHKIIUN

M cmonp30BaHNe MOHOTOHHOCTH U
BKCTPEMYMOB () YHKITUU
Mcrons30BaHue CBOWCTB CUHYCA U
KOCHHYCa

Mcnonb3oBatk  cBoiicTBa  QyHKIMH  (oOmacreit
CYIIIECTBOBAHMS, HEOTPHIIATSILHOCTH,
OTPaHMYEHHOCTH) TMpPU PEUIEHUMM YpaBHEHUH WU
HEPABEHCTB B MPHKJIAJHBIX 3a1a4ax. Mcrmoab30BaTh
MOHOTOHHOCTb U 3KCTPEMYMbI (DYHKLIMH, CBOMCTBA
CHHYyCa M KOCHHYCa

§14. Cucrembl ypaBHeHU
C HECKOJIbKMMH
HeH3BeCTHBIMU.

PaBHOCHIBHOCTH CHCTEM
Cucrema-ciieICTBHAE

MeTo 3aMEHEI HEU3BECTHBIX
PaccyxaeHus ¢ YuCI0BBIMU
BHAYCHUSIMU TIPU PEIICHUN
YpaBHEHUI U HEPABEHCTB
KonTponbHast padorta Ne 7

3HaTh ~ ONpeAeNieHHEe  PaBHOCWIBHBIX  CHCTEM
ypaBHEHUH, mpeoOpa3zoBaHMii, MPUBOIAIINX JAHHYIO
CUCTEMY K paBHOCWJIbHOW. Pemare cucreMsl
YPAaBHEHUH IIPU MOMOILHU IEpEeX0aa K PaBHOCUIIBHOU
cucreme. [IpuMeHSTh pacCyXIeHuss ¢ YHUCIOBBIMHU
BHAYEHUSIMU [IPU PELIEHUN YPABHEHUMN U HEPABEHCTB

'YpaBHEHHs € TapaMeTpoOM

CrcreMaTU3UpOBATh 3HAHUS O PEIICHUN 3aJa4 C
§15. YpaBuenns, HepaseHcTBa ¢ mapamMmeTpom
. rapameTpamu, HoJy4yeHHbIE
HepaBeHCTBA U cucTeMbl ¢ [(CHCTEMBI YpaBHEHUN C s miKone
napaMeTpaMu. rmapamMeTpoM
3aa4uu ¢ yCIOBUSIMU
I'naea I11. Komnnekcuole [TpuMeHATH pasinyHbIC (hopmbI 3aIucu
yucna. Anrebpandeckas popma KOMITIEKCHBIX YHUCEIT: anre0panvecKyro,
§16. Anredpanveckast KOMIIJIEKCHOTO YMCIIa TPUTOHOMETPHUUECKYIO u [I0KAa3aTEeNIbHYIO.

popma

U reoMeTpuvecKas
WHTepNpeTaus
KOMILIEKCHBIX YK CeJl.

Cornpsk€HHBIE KOMIIJICKCHBIE
gucia

['eomeTprueckass HHTEpIIpeTalns
KOMILIEKCHOTO YKCIia

BEITIOTHATE ¢ KOMIUIEKCHBIMH YHCJIAMH CJIOXKCHHE,
BbIUUTAaHUE, YMHOXXEHHE, JeJIeHHe, BO3BEJCHHE B
HATypaJbHYIO CTETIEHb, M3BJICUCHHE KOPHS CTETICHH
n, BeIOMpas moaxoadmrylo  QopMmy  3amucH
KOMITJIEKCHBIX YHCEIL.




Tpuronomerpuueckas hopma [TepexonuThb oT anreOpanveckoi 3amucu
§17. Tpuronomerpuueckast .
KOMILJIEKCHOTO YHUCIIa KOMIIJIEKCHOTO YHMCJIa K TPUTOHOMETPUYECKOH U K
(hopmMa KOMIJIEKCHBIX 3 . .
el KopHH 13 KOMITJIEKCHBIX YHCEN U MOKa3aTeNbHOM, OT  TPUTOHOMETPUYECKOH U
MX CBOMCTBA MoKa3areabHOU (POPMEBI K allreOpandecKou.
Jloka3pIBaTh CBOMCTBA KOMILUIEKCHO COIPSHKEHHBIX
gKCel.
MN300pakaTh KOMIUJIEKCHBIE YHCIa TOYKaMU Ha
§18. Kopuu mHorousnenoB. KopHu MHOro4ieHOB KOMIUIEKCHOM IUIOCKOCTH. HMHTepnperupoBath HA|
Iloka3zareabHas popma [Toka3zaTenpHas hopma 2 KOMIUIEKCHOM IJIOCKOCTH apuMeTHUIecKue IeHCTBUS
KOMILJIEKCHOT'0 YHCJIa KOMIUIEKCHOTO YHClIa C KOMIUIEKCHBIMU YHCJIaMH.
DopMyIHUpOBaTE OCHOBHYIO TEOpEMY  anreOphl.
BbIBOIUTE NpOCTEHIINME CIECACTBAS M3 OCHOBHOM
TEOpEMBI anredpbl
HToroBasi KOHTpOJIbHASA paboTa
NToroBoe noBTOpeHune No 8 p p 13 1

TemaTnuyeckoe NJIaHMPOBaHUE
«MATEMATHUKA: TEOMETPUSI» B 10-11 kaaccax

XapaKTepuchca OCHOBHbIX BU/10B

Ne Tema KoanuectBo Kowutp.
Pa3nea 10 knace NAeATEeJIbHOCTH YYeHUKA (Ha YPOBHE Y4eOHBIX
n/n 4acoB pabora . N
aeiicTBuil)
YIibl U OTpEe3KH, CBSI3aHHBIE C|
OKPY>KHOCTBIO.
Hexoropsble cBenenusi  PerieHne TpeyroJbHHUKOB. 12
U3 IVIAHUMETPUM Driic, runepoosa u mapadona.
Teopema Yesvr u meopema
Menenas.
[lepeuncisaTh OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE
TOYKa, MpsAMasi, IUIOCKOCTh), (HOpMYIHpPOBATH
TpU aKCUOMBI 00 X B3aUMHOM PACIOJIOKEHUU U
[Ipenmer crepeoMeETpHUH.
MJUTIOCTPUPOBATh 3T aKCUOMBI IPUMEpPaMH U3
(OCHOBHBIE TIOHATHUS U AKCHOMBI .
Beenenue 3 OKpyXkaromed o0ctaHOBKU. DopmynHpoBaTh U

crepeoMerpuu. llepseie
CJICICTBUS U3 TEOPEM.

[TOKa3bIBaTh TEOPEMY O IJIOCKOCTH, MTPOXOISIICH
Hepe3 MpsAMYI0 M He JIeXkalllylo Ha Heil TOUKy, U
TEeOpeMy O IUIOCKOCTH, MPOXOJSIICH depe3 ABe
[IepeceKarorecs IpsMbie




IHapajeabHOCTH
NPSAMBIX U IJIOCKOCTEM

[TapannensHOCTD MPSAMBIX,
MPSIMOM U TUIOCKOCTH.

[lapannenbHble IIpsiMbIE B
npocTpancTBe. [lapannenbHOCTH)
Tpex npsaMbiX. llapamiensHOCTH
psIMOM M IUIOCKOCT..B3auMHo€
[PacIoI0KEeHNE IPSIMBIX B

DOopMyIHpPOBATH OMNpENEICHUE NapaliesIbHbIX
pSMBIX B TPOCTPAHCTBE, (HOPMYyTUpOBATH U
ITOKa3bIBATh TEOPEMBI O MAPATUICIBbHBIX MPAMBbIX;
OOBIICHATD, KAKHE BO3MOXKHBI CITy4and B3aHMHOTO

glfli‘z;Tﬁil)f;;ZByMﬂ HpAMBIMH. PAacHoOJOXKEHUd MNpsAMOM M IJIOCKOCTU B
Cxpemupatomiecs S [IPOCTPAHCTBE, U NPUBOIUTE WILTIOCTPUPYIOLIHE
N R — [IpUMEpbl U3  OKpYXawollell  00CTaHOBKH;
croponami.  Yron " 16 q)opMyimpOBaTL oTpesiclieHue TapauIeITbHBIX
—— OpsMOM M IUIOCKOCTH, (OPMYJIHMpOBaTh MU
ITOKa3bIBaTh YTBEPXKJEHUS O MapajlIelIbHOCTH
Ezgﬁgg;f}?gc?rfgiic}rxicmﬁ. pSMOM M IUIOCKOCTH (CBOWCTBA M IPHU3HAK);
TapanienbHbie IOCKOCTIL pelaTh 3a/1a4u Ha BBIUHCJIEHHE U
CroiicTa HapaIIebHbIX [lOKA3aTeNbCTBO,  CBASAHHBIE €O B3AHMHBIM
. PACIIOI0KEHUEM MPSIMBIX U IJIOCKOCTEN
MJI0CKOCTEM.
TeTpasap u mapasuienenuen.
Terpasap. [lapamenenumnen.
3ajaun Ha MOCTPOCHUE CEUCHUH.
KontposnbHas pabora No2
IepnenaukyasipHocThb |[lepneHaUKYISPHOCT NPSAMON U (OOBACHATH, KaKHE€ BO3MOKHBI CITy4al B3aMMHOTO
NPSAMBIX U IUI0CKOCTel [mnockoctu. [leprnienaukynspHbie [PACIIONIOKEHUSI ABYX MPSIMBIX B IPOCTPAHCTBE, U
[IpsIMbIE B IPOCTPAHCTBE. [IPUBOJNUTh  WJUIIOCTPUPYIOIIME  TPUMEPHI;
[lapanienbHble MpsMBbIE, (bopMyIIMpoBaTh orpezeneHue
MEepIeHAUKYIISIPHBIE K CKPELIMBAIOIIUXCS MPSIMbIX, (OPMYJIUPOBATh U
riockocTH. [Ipu3nak TOKa3bIBaTh TEOPEMY, BBIPAXKAIOIIYIO IMPU3HAK
NEePIEeHAUKYIIIPHOCTH IPSIMOI U 17 CKpPEILMBAIOIIMXCS TNPSAMBIX, U TEOPEMY O

MJI0CKOCTH. Teopema o mpsMo,
MepHeHIUKYISIPHON K
rmiockocTH. [leprnieHauKymnsap u
HAKJIOHHBIE. YTOJ MEXKIY
MPSAMON M TJIOCKOCTBIO.
PaccTosiHusI OT TOYKH 10

mockocT. Teopema o Tpex

[UIOCKOCTH, MPOXOASAIIeH 4Yepe3 OAHY U3
CKPELIMBAIOIIMXCA TPSAMBIX U TapaueIbHOM
Ipyroil mpsMoii; oOBSCHATH, Kakue JBa Jiyda
HA3bIBAIOTCS COHAIPaBJICHHBIMH,
(bopMyTUpOBaTh U TOKA3bIBATh TEOPEMY 00 yriax
C COHAIPaBJICHHBIMHU CTOPOHAMU; OOBACHATH, YTO

HA3bIBACTCA YIJIOM MCXKIY MNEPCCCKAOIMMUCIA




MEPIECHINKYIApax. YTOI MEXAY IPSMBIMUA U YIJIOM MEXIY CKPEHIMBAIOIIMMUCS
MIPSIMOM U TIOCKOCTHIO. IPSIMBIMHU; PEIIaTh 3aJaud Ha BBIUYHUCICHHE HU
JIByrpaHHbIN yroJ. II0KA3aTEeIbCTBO, CBSI3aHHBIE CO  B3aUMHBIM
[lepnieH IUKYISIPHOCTD PACIIOIOKEHUEM JIBYX IMPSMBIX U YIJIOM MEXIY!
rrockocteil. [IpsMoyronbHbIii 150509078
napajuleIenue.
TpexrpaHHbIil yroJ.
MHOrorpaHHslii yroJi.
KontposnpHast pabora Ne 3
MHoOrorpaHHuKHu [loHsiTHE MHOIOrpaHHMKA. 1
[loHsTHE MHOTOIDAaHHUKA.
["'eomeTpuueckoe teno. Teopema
o OO0BsACHATb,  Kakas  ¢urypa  Ha3bIBaeTCs
Diinepa. [Ipuszma.
TEeTpa’ApoM U Kakasg [apauleenuIeoMm,
[IpocTpaHcTBEHHAs TeopeMa
Mudaropa [IOKa3blBaTh HAa YepTEekKax M MOACIAX UX
anaMHIZ[a. DIIEMEHTHI, HM300pakaTb 3TH  (QUTYpHl Ha
' UCYHKAX, WJUIIOCTPUPOBAaTh C HUX IIOMOIIbIO
ITupamupa. [IpaBunbHas pHCYHKaX, pHp »
pa3UyHBIE CIy4dal B3aWMHOTO PACIOJIOKEHUS
nrpaMua. Y CeUeHHas o
OpsIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE;
MUpamMua. 14
(bopMyJIMpOBaTh M J10Ka3bIBATh YTBEPKICHHUS O
[IpaBriIbHBIE MHOTOIPaHHUKH. .
CBOMCTBaX Mapauleienuieaa; OObICHATh, 4YTO
CHMMeTpHs B IPOCTPAHCTBE
HA3bIBACTCS CEYECHHEM TeTpa’pa
(LIeHTpanbHast, OceBasd,
napajuleJienunena),  pemarb  3aJa4d  Ha
3epKajbHas). .
[IOCTPOEHUE CeueHui TeTpa’pa u
[loHsATHE TPAaBUIIBHOTO
[apasuleenue1a Ha YepTexKe
MHOTOTPaHHHUKA. DJIIEMEHTHI
CUMMETPHUU IIPABUIIBHBIX
MHOTOTPaHHUKOB.
KontposnbHast pabora Ne 4
IloBTOpPEHME Kypca 6
reoMeTpuu
Ne Paspnen Tema KosnnuyectBo [KoHTpobHBIE
n/n 11 knacc 4yacos padoThl
Lununap. OOBSACHATh, YTO  Takoe  LWIMHAPUYECKAs
[lonsTre nunuHApa. [IOBEPXHOCTh, €€ 00pa3yolUe U 0Cb, KAKOE TEIIO
[uaunap, koHyc, map H o 16 1 p ’ pasyIom ’
[1nomanb NoBEpXHOCTH HA3bIBACTCSl LMIMHIPOM M KaK Ha3bIBAIOTCS €T0
LIAIMH]PA. DIIEMEHTBL, KAK TOJY4YUTh IWIMHADP MYyTEM




Konyc.

[Tonsitue konyca. [lmonians
MOBEPXHOCTU KOHYCA.

'Y ce4eHHBIN KOHYC.

Coepa.

[Tap u chepa.

B3anMHoe pacnonoxenue
chepbl U IITOCKOCTH.
KacaTenbHast II0CKOCTh K
cdepe. [Inomane chepsl.
B3anMHoe pacroyioxkeHue cgepsl
u nipsimoii. Cdepa BrrcaHHas B
LINHAPUYECKYIO TOBEPXHOCTb.
Cdepa BnucanHas B
KOHHYECKYIO TOBEPXHOCTbD.
CeueHue HUIUHAPUIECKON
nosepxHoctu. Chepa
KOHMYECKOU ITOBEPXHOCTH.
KontpomnbHas padora Ne 1

BpallleHUusi  MPSAMOYTOJIbHUKA; n300paxarhb
[MJIMHAP U €r0  CEYEeHHs  IUIOCKOCTHIO,
IPOXOJAIIe 4Yepe3 OCh, U  IUIOCKOCTHIO,
[EPIICHIUKYIIPHOM K OCH; OOBSACHATH, YTO
[TPUHUMAETCS 3a IUI0IIAAb OOKOBOM MMOBEPXHOCTH
[WUIMHJpA, W  BBIBOOUTH  (HOPMYINBI IS
BBEIYHMCIICHUS] OOKOBOW M IOJTHOW MOBEPXHOCTEH
[MJIMHAPA; peliarh 3ajaud Ha BBIYHCICHHE U
TOKa3aTeNIbCTBO, CBSI3aHHBIE C  IHJIMHAPOM.
O0BACHATD, YTO TAKOE KOHHMYECKAsi TOBEPXHOCT,
e¢ oOpasyroliue, BepliiHa U OCb, KaKoe TEeJo
HA3bIBACTCSI KOHYCOM M KaK Ha3bIBAIOTCS €ro
PIIEMEHTHI, KaK MOJIyYUTh KOHYC ITyTEM BpaIlCHHUS
[PSIMOYTOJIHOTO ~ TPEYTOJIbHUKA, H300paXkaTh
KOHYC M €r0 CEUeHUs IMIOCKOCThIO, TPOXOISIICH
"gepe3 OCh, U TJIOCKOCTHIO, MEPIICHIUKYISIPHON K
ocH; OOBSACHATH, YTO MPUHUMAEGTCS 32 ILJIOLIAIb
OOKOBOM TIOBEPXHOCTH KOHYCa, M BBIBOJAUTH
(bopMyIIbI [T BEIYUCIICHUS TUIOIIa el OOKOBOM U
[MOJITHOM TTOBEPXHOCTH KOHYCA; OOBSCHATH, KaKoe
TEJI0 HA3bIBAETCS YCEUEHHBIM KOHYCOM U KakK €ro
MOJIYYUTh TYyTEM BpAIICHUS TMPAMOYTOIBHOMN
Tparnenuu, BBIBOAUTE (GOPMYIY IS BEIUMCICHHUS
MI0Maad OOKOBOM TMOBEPXHOCTU YCEUEHHOTO
KOHyca; peliarh 3aJadyd Ha BBIYUCICHUE W
ITOKA3aTeNbCTBO, CBS3aHHBIE C KOHYCOM H
yCEeUEHHBIM KOHYCOM. dopMynupoBaTh
oripefenieHust chepsl W IIapa, WX IEHTPA,
pannyca, AWaMETpa; HCCIEI0BaTh B3aMMHOE
Pacro0KEeHHEe cdepbl u MJIOCKOCTH,
(bopmynupoBaTh H JOKa3blBaTh TEOPEMBI O
CBOMCTBE M MpPHU3HAK KAcCaTEIbHOM IJIOCKOCTH;
OO BSCHSITH, YTO TPUHUMAETCS 3a TUIOIIAAb Chepbl
1 KaKk OHAa BEIpakaeTcs uepe3 paauyc chepsr;

cI1aTh ITPOCTHIC 3aga4u, B KOTOPBIX




(bUTrypupyIOT KOMOWHAIIMM MHOTOTPAHHHKOB |
TeJ1 BPALICHUSI.

OO0BEM IPSMOYTOIBHOTO
rnapaenenumnena. [lonstue
o0beMa.

OO0BEM PSAMOYTOIBHOTO
napaJuiesenuesa.

OOBeMBI TPSMON TIPU3MBI U
[VUTHH]PA.

O6Bem npsiMoit mpu3mbl. O0BeM
[VUTHHPA.

OOBEM HAKIIOHHOW TTPU3MBI,

OOBSACHATb, Kak H3MEpPSIOTCS O00BEMBI  Ted,
[POBOJSl AHAJIOTHUI0 C W3MEHEHHWEM IUIONIaIeH
MHOTOYTOJIbHUKOB; (hOpMYyJIMPOBAaTh OCHOBHBIE
CBOMCTBa OOBEMOB M BBIBOJUTH C UX IMOMOIMIBIO
hopmyny 00béMa MPSIMOYTOJIBHOTO
napajuierenunesa. dopmyaupoBaTh u
TOKa3bIBaTh TEOPEMbI 00 00bEME MPSMOI PU3MBI
1 00BbEM IMITHHIIPA; PEIIATh 33729, CBI3aHHBIC C

O0BbeMBbI T MUPaMUbl U KOHYCA. 17 BbIUMCIICHUEM OO0BEMOB 3TUX Teid.BriBOAUTH
Brrauciienne 00eMOB Tell C MHTETPAITbHYI0  (OpPMYIy JUIS  BBIYMCIICHUS
oMoOILbI0 uHTErpana. OobeM 00BEMOB TeJ U J0Ka3aTh ¢ €€ MOMOLIbIO TEOPEMBbI
HAKJIOHHOM npu3Mbl. O0bEM 00 00BEME HAKJIOHHOW MpHU3MBI, 00 00BEME
nupamuibl. O6beM KOHyca. nupamMuabl, 00 00bEMe KOHYyca; BBIBOAUTH
OO6beM 11apa 1 mIomaab cQepsl. (bopMyJIbI 1711 BBIYUCIIEHUSI 00bEMOB YCEUEHHOH
O6bem mapa. O6beM 1apoBOro NUpaMUIbl U yCEYEHHOrO KOHYCa; pellaTh,
CerMEHTa, IapOBOTO CIIOS 3agaud, CBS3aHHBIE C BBIYHCICHHEM OOBEMOB
1raposoro cexkropa. [lnomans ATHUX TeJl.
chepsl.

KonTtposbHast pabota Ne2,

[TonsiTue BeKTOpa B DopMyJIMPOBATh ONPEACICHUE BEKTOpa, €ro

MPOCTPAHCTBE JUIMHBI, KOJUIMHEAPHBIX M PaBHBIX BEKTOPOB,

[TonsTue BekTopa. PaBeHCTBO MPUBOANTH TPUMEPHl (PU3MUECKUX BEKTOPHBIX

BeKTOpOoB. ClioXKeHne u BETUYUH

BEIYUTAHNE BEKTOPOB. OOBACHATH, KaK BBOJATCS JCUCTBHUS CIIOKCHUS
Bektoph! B VYMHOKEHHE BEKTOpa Ha YUCIIO. BEKTOPOB, BLIMHTAHMA BEKTOPOB H YMHOXKEHUS

Cr0XeHre ¥ BRIYUTAHHE 6 BEKTOpa Ha YHCJIO, KaKUMH CBOWCTBAaMH OHH
NPOCTPAHCTBE

BEKTOPOB.CyMMa HECKOJIBKUX
BEKTOPOB. Y MHOKEHHUE BEKTOpA
Ha YHUCIIO.

KommnanapHbie

BekTOpbl. KoMIuIaHapHbIe

BekTOphI. [IpaBuiio

00Jaal0T, 4TO TaKoe MPaBWIO TPEYrOJbHUKA,
MPaBUIIO napajiejorpaMmMa M TIPaBHIIO
MHOT'OYTOJIbHUKA CJIOKEHHSI BEKTOPOB; pEIIaTh
3ajadyd, CBSA3aHHBIE C  JACHCTBHUSIMH  HaJ
BekTopamu.  OOBSCHATH, KaKHe  BEKTOPHI

Ha3bIBAIOTCA KOMIUIaHAPHBIMU; (OPMYIHUPOBATH




napaenenunena. Paznoxenue
1o TpeM HeKOMHHaHaprIM
BEKTOpaM.

W JI0Ka3plBaTh YTBEPXKICHHE O IPU3HAKE
KOMIUIAHAPHOCTU TPEX BEKTOPOB; OOBSCHSATH, B
4éM  COCTOMUT  MPABWIO  HapajUIesIeNHNend|

Meroa KoopaMHAT B
NPOCTPAHCTBE

KoopauHats! TOUKH U
KOOpJAUHATBI BEKTOPA.
[IpssMoyronbHAs cucTeMa
KOOpJAUHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. Csi3b
MEXy KOOPAHHATaMU BEKTOPOB
1 KOOpAMHATAMU TOYEK.
[Ipocrenmmne 3aga4um B
KOOpAMHATaX. Y paBHEHUE
chepsl.

CxansipHO€ MTPOU3BEICHUE
BEKTOPOB.

YT0oJ MeXAy BEKTOPaMH.
CxajisipHOE IPOU3BEIEHUE
BEKTOPOB. BeIunciieHne yrios
MEXY IPSIMBIMU U
IJIOCKOCTSIMU. Y paBHEHUE
MJIOCKOCTH.

JIBrKEHNs.

LlenTpanpHas CUMMETPHSL.
OceBasi cuMMeTpusi. 3epKajabHast
cumMetpus. [lapannensHblii
nepeHoc. [IpeobpazoBanue
noxo0us.

KontponbHble paboTa Ne 3

15

CIIOKEHMSI TpEX HEKOMILJIAaHAPHBIX BEKTOPOB;
(GopMyIMpOBaTE U JIOKa3blBaTh TEOPEMY O
[pa3JI0’KEHUU JII0OOr0 BEKTOpa MO TPEM JTaHHBIM
HEKOMIUIAHAPHBIM BEKTOPAM; IIPUMEHSTH
BEKTOPBI IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

IloBTOpPEHME

14

PesepB (Ha npoBeaenne
NMPOOHBIX
IK3aMEeHAIHOHHBIX
padoT)
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