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IHosicuuTeNLHAA 3aNIUCKA

PabGouas mnporpamma mno mnpeamery «Maremaruka» mua 10-11  kmaccos
cocraBieHa B cooTBeTcTBUH ¢ PI'OC cpennero oOuiero oOpa3oBaHusi, HA OCHOBE
aBTOpckor nporpammel 1o maremaruke C.M. Hukonsckoro, M.K. IToranosa, H.H.
PemernukoBa, A.B. lllekuna. Anredpa.10-11 knaccel. / Coct. Bypmuctposa T.A.
- M.: IIpocBemienune, 2018 1 aBTopckoit mporpammel MateMatuke JI.C. AtaHacsHa:
['eomerpusi. COopHuk pabouux mnporpamm. 10 — 11 kmaccel. ba3oBwiii u
yrayOJNeHHBbIM. ypOBHM: TMOcoOWMe JJisg  y4duTededl  0011eo0pa3oBaTEIbHBIX
opranuzanuii / coct.T.A. Bypmuctposa. - M.: [IpocBemenue, 2018.

Yueono-memoouueckuit komnaexkm exnrouaem 6 cedsn:

e C.M. Hukonbckuii u np. Anredpa U Hayana MaremMaTudeckoro ananmza. 10
Kiacc: yueb. Juisi  0011eo0pa3oBaTeNIbHBIX  YUPEKIACHUN: 0a30BbIA U
npoduibabli  ypoBHH/ C. M. Hukonsckmii, M. K. Ilotanos, H. H.
Pemernukos, A. B. IlleBkun. — 8-e uza. - M.: [Ipocsemenne, 2020 r.- 432
c.: wi. — (MI'Y —mkoue).

e AnreOpa ¥ Hayajga MaTemMaTH4eckoro aHaimsa. 11 kmacc: yued. i
o01reo0pa3oBaTeNbHbIX YUpekKAeHU: 0a30Bbiii U npodui. ypoHu/ [C. M.
Huxonsckuii, M. K. IToranos, H. H. Pemernukos, A. B. IlleBkun]. — 8-cu3sn. -
M.: [Ipocsewenne, 2009 r.- 464 c..un. — (MI'Y — mikoue).

e [loranoB M. K. Anrebpa u Hauana MareMaTuyeckoro aHaiusa. Kuaura s
yunrtensa. 10 knacc: 6a3oBeiii 1 npoduit. yposuu /[M. K. Iloramos, A. B.
[lTeBkuH].-M.: IIpocBemenue, 2008. — 191 c.: ni.

e [loranoB M. K. Anre6bpa u Hayana MaTEMaTUYECKOTO aHaIU3a.
HMunaktuyeckue Marepuaibl. 10 kiacc: 6a3oBwiii U npodui. ypoau / M. K.
[Totamnos, A. B. IlleBkuH, - 4-¢ uzn. - M.: [Ipocsenienue, 2010. — 159 c. :u.

e [llenmeneBa lO. B.. Anrebpa M Havajlia MaTEMaTUYECKOTIO aHaJIM3a.
Temaruueckue Tecthl. 10 kimacc: 6a3oBwiii U npodui. yposuu / HO.B.
[Ilenenena. - M.: [Ipocemenune, 2009 r. — 107 c. :ui.

e [loranmos M. K. Anrebpa u Hauana MaremMaTH4yecKkoro aHanuza. Kaura ms
yuurtens. 11 kmacc: 6a30Bwiii 1 npodun. ypoau /[M. K. Tloramos, A. B.
[IleBkuH].-M.: IIpocBemienue, 2009. — 256 c.: ui.

o [loranoe M. K. Anre6bpa u Hayajma MaTEMaTHYECKOTO aHaU3a.
Hunaktudyeckue Marepuaibl. 11 kiacc: 6a3oBwiii U npodui. ypoau / M. K.
[Totanos, A. B. llleBkun, - 3-¢ uza. - M.: IIpocBemenue, 2009. — 189 c. .

Jannas pabouas nporpamma paccuutaHa Ha 408 yacos, u3 pacuéra 34 ydyeOHbIE

Henean B o0beme 204 yaca B roj, mo 6 4acoB B HEJNEIIO B KaXKJIOM KJacce, 4TO

COOTBETCTBYET aBTOPCKOMY IJIAHUPOBAHUIO.

Pabouas mporpamMmmanpeycMaTpiuBaeT BBITIOJTHCHHE MPAKTHYECKON
YacTHKypca:

- B 10 xnacce 13 KOHTpoIBbHBIXPAOOT (8 1Mo anredpe U HayaJlaM MaTeMaTH4eCKOro



aHalM3a u 5 — M0 TEOMETPUN);
- B 11 knacce 13 KOHTPOJIBHBIXPAOOT (8 MO anredpe U HayajgaM MaTeMaTHYECKOTro
aHalM3a u 5 — 10 TEOMETPUN).

HHaHprCMble pe3yJabTaThbl 0CBOCHUA yqeﬁﬂoro npeameTa

Ilnanupyembie pe3yJbTaTbl H3ydYeHHss M0 Teme «UuciaoBble M OyKBEHHbIE
BBIPAKEHUD)
BbinycKHUK HAyYHuTCS:

BBIMIOJHATh apu(pMETHUECKHe ICHCTBHUS, cOoYeTas YCTHbIE W NHChbMEHHBIE
MIPUEMBI, IPUMEHEHHUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUSI KOPHS
HATypaJIbHON CTENEHH, CTENEHHW C PalMOHANBHBIM TIOKa3aTelieM, jorapudma,
UCTIOJIb3Ysl MPU HEOOXOJUMOCTH BBIYMCIUTENIbHBIE YCTPOMCTBA; MOJB30BATHCS
OLICHKOM U MPUKHUJKOHN IPU NPAKTUUECKUX pPacUYeTax;

INPUMCHATDb IMOHATHA, CBA3AHHBIC C NCIIMMOCTBIO ICJIBIX YHUCCI, IIPpU PCIICHUN
MAaTCMATHYCCKHUX 3a1a4,

HaXOIUTb KOPHHM MHOT'OYICHOB C OHHOﬁ HepeMeHHOﬁ, PaCcKiIaabIBATh
MHOT'OYJICHBI Ha MHOXXUTCIIN,

MIPOBOJIUTH MPEoOpa30BaHUs YUCIOBBIX M OYKBEHHBIX BBIPAKEHHUW, BKIHOYAIOUIUX
CTENIEHU, PaUKAJIbI, TOrapu(Mbl 1 TPUTOHOMETPUUECKUE (DYHKIIHMH.
BBINYCKHMK OJIYYUT BO3MOKHOCTD:

BBITIOJIHATh TPAKTUYECKHE pacueThl 1o (Qopmynam, BKIouYas (HopmyIsl,
colepKaliue CTeNeHW, pPaauKaibl, JOrapupMbl U TPUTOHOMETPUUECKHE
byHKIIMU, TOpU  HEOOXOAMMOCTH UCIIONB3Yys CIPABOUYHBIC MaTEpUANIbl U
MPOCTEUIINE BHIYUCIUTEIBHBIC YCTPOUCTBA.

Ilinanupyembie pe3y/ibTaThbl H3y4eHUs M0 TeMe «DyHKIUU U TPaPUuKI)
BbIlyCKHUK HAYYMTCS:

- ONpeneNsATh 3HaueHue (YHKIUUA MO0 3HAUYCHUIO apTyMEHTa TMPH Pa3InYHBIX
cnoco0ax 3agaHus GQyHKIUU;

- cTpouTh TrpaduKH W3YyUYCHHBIX (YHKIUH, BBIMOJIHATE MIPEOOpa30OBaHUs
rpauKoB;

- ONUCBIBATH MO rpaduKy U o GopMyJie MOBEICHUE U CBOMCTBA (HYHKIIMIA;
peuaTh ypaBHEHHUS, CUCTEMbl ypaBHEHUI, HEPaBEHCTBA, HUCIOIb3Ysl CBOWCTBA
GyHKUMN 1 uX rpaduyecKre MpeaCcTaBICHHUS.
BbInyCKHMK IOJIyYUT BO3MOKHOCTb:

ONMKCHIBATh M UCCJENOBATh C MOMOIIBIO (YHKUMNA peabHble 3aBUCUMOCTH,
OPEeACTaBlIATh WX TIpadUyuecKd; HHTEPIPETUPOBATh TIpaPUKU  peaTbHBIX
IIPOLIECCOB.



I[lnanupyemble pe3yiabTaTbl HM3yYeHHSl MO0 TeMe «YpPaBHeHHA U
HEepaBeHCTBa»
BbInyCKHMK HAYYHTCS:

pelmaTth palyoHalIbHbIE, MOKAa3aTeIbHbIE W JIOTApU(PMUUYECKUE YpaBHEHUS U
HEPABEHCTBA, UPPALMOHAIBHBIE W TPUTOHOMETPUYECKUE YPABHEHHUS, WX
CHCTEMBI;

AOKa3bIBATHh HCCJIIOKHBIC HCPABCHCTBA,

pelatb TEKCTOBBIE 33Ja4yd C TMOMONIBIO COCTABIICHUS YpPABHEHUW, U
HEPABCHCTB, UHTEPIPETUPYS PE3YJIBTAT C YUETOM OTPAHUYCHUHN YCIOBHUS 33/1a4H;

I/I306pa}KaTB Ha KOOpI[HHElTHOﬁ IINTIOCKOCTH MHOZKCCTBA pGIHGHI/Iﬁ ypaBHeHI/Iﬁ u
HCPABCHCTB C ABYM: IICPEMCHHBIMU U UX CUCTCM.

HaxXOJUTh TPHUOIVIKEHHBIC PEIICHUS YpPAaBHCHHWH M WX CHUCTEM, HCIOIB3YS
rpaguuecKuil METoI;

pemaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MPUMEHEHUEM TpaduuecKux
IIPE/ICTaBIICHU, CBOMCTB (DYHKIIH, MPOU3BOIHOM;
BbInyCKHHUK MOJIyYUT BO3MOKHOCTh:

HCIIOJIB30BAaTh HpI/IO6p€TeHHBI€ BHaAaHHUA MW  YMCHHA B HpaKTH‘IGCKOfI
JCATCIBHOCTH H HOBCGILHGBHOﬁ KU3HHU OJIA  IIOCTPOCHHUA M HCCICAOBAHUA
HpOCTGﬁHIHX MAaTCMAaTHYCCKHUX MOI[CHGP'I.

IInanupyembie  pe3yabTaTbl  HM3YYeHHs] 1O  TeMe  «DJIeMEHThI
KOMOMHATOPHKH, CTATUCTUKYU U TEOPHH BEPOSATHOCTEID)

BopInyCKHMK HAYYHUTCH:

- pelaTth NpocTeiire KOMOMHATOPHBIE 3a/1a4u METOAOM Nepedopa, a TakkKe C
UCIIOJIb30BAaHUEM M3BECTHBIX (OpMys, TpeyrojpHuka [lackaisd; BbIUHMCIATH
ko3 duimentsl OmHoma HploToHa 1O QopMysne U € HCMIOIb30BAHUEM
TpeyroynbHuka [Tackans;

- BBIYHUCIATH, B MPOCTEHIIMX ClIydasX, BEPOSTHOCTU COOBITHM Ha OCHOBE
N0JICYETa YHCIIa UCXO0B.

BbInyCKHMK MOJYYUT BO3MOKHOCTD:

- aHAIM3UPOBATh peallbHbIC YHCIIOBBIC IaHHBIC, MPEICTABICHHBIC B BHJE
JTuarpaMm, rpauKoB;
- aHaJIM3UPOBATh UHPOPMAIIUIO CTATUCTUYECKOTO XapaKTepa.

I'eomerpusn



Ili1anupyembie pe3ybTaThl H3y4eHUs M0 TeMe « [lapajjieIbHOCTh NPAMBIX U
IJIOCKOCTEN»

BbINyCKHUK HAYYHTCS:

o M300paXaTh reoMeTpuueckue GUTypbl M Tela, BBIIOIHATH YEPTEX 10
YCJIOBHIO 3a]1a4U;

e peEmaTh TEOMETPUUYECKHE 3a/lauM, ONUPasCh Ha HU3YUYCHHBIE CBOMCTBA
IJIAHUMETPUUECKUX U CTEPEOMETPUYECKUX (UTYp W OTHOIICHUH MEXITY
HUMH, IPUMEHSIS AIreOpanvyecKuii 1 TPUTOHOMETPUYECKHM anmnapar;

e TPOBOJUTH JIOKA3ATEIbHBIE PACCYKJICHUS MPU PEUICHUM 33/1a4, JOKA3bIBaTh
OCHOBHBIE TEOPEMBI KYypCa;

e BBIUWCIIATH JIMHEWHBIE DBJIEMEHTBI M YIJIBI B  MOPOCTPAHCTBEHHBIX
KoH(Hrypanmsx, o0beMbl M TUIOMIAAN TOBEPXHOCTEH MPOCTPAHCTBECHHBIX
TEJ U UX IPOCTEUIINX KOMOMHAIINIA;

e TPUMEHATH KOOPAWHATHO-BEKTOPHBIA METOJ JJISI BBIYUCICHUS OTHOILICHUU,
PACCTOSIHUN U YTJIOB;

e CTPOHUTH CEUCHHS MHOTOTIPAHHUKOB M M300pakaTh CEUSHHUS TEJI BPAILICHHS;

BI:IHyCKHI/IK MOJIYYUT BO3ZMOKHOCTD:

HCIIOJIB30BAaTh HpI/IO6pCTéHHBIe S3HAaHWA U YMCHUA B Hp&KTH‘-ICCKOﬁ ACATCIIBPHOCTHU U
HOBCCI[HCBHOﬁ KHN3HU OJIA:

® yCClIeJOBaHUs (MOJIEIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTyallMd Ha
OCHOBE M3Y4YEHHBIX (POPMYII U CBOMCTB (hUTYp;

® BBIYMCICHUS [JUH, IUIOH@Ae W OO0BEMOB pEabHBIX OOBEKTOB IpHU
pellleHnH TPAaKTUYECKUX 3a/4ay, HCIONb3ysd MpU  HEOOXOIUMOCTH
CIIPAaBOYHUKU U BBIYMCIIUTEIIbHBIE YCTPONCTBA

TpeOyembie pe3ysbTaThbl 00yYeHMsI

YucsoBbie 1 0yKBEeHHbIE BHIPAKCHUSA
yMeEThb:

* BBIMOJHATH apuPMeTUYECKue IEHCTBUS, cOoueTass YCTHbIE U IHCbMEHHbIE
IIPUEMBI, IPUMEHSSI BBIYMCIIUTEBHBIE YCTPOMCTBA; HAXOAUTh 3HAYCHUS KOPHS
HATypaJbHON CTENEeHH, CTETIEHH C PalMOHAIbHBIM IOKa3aTeseM, Jorapudma,
UCIIOJIB3YS .IIPU HEOOXOAUMOCTH BBHIYMCIUTENbHBIE YCTPOMCTBA; MOIb30BATHCS
OLICHKOM Y MPUKUJKOMN IIPU IIPAKTUYECKUX pacuerax;

* TMPOBOJUTH TIO W3BECTHHIM (QOpMylIaM U TpaBuiIaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPAKCHHUH, BKJIIOUYAIOIIMX CTEMECHH, PAJAMKaJbI, JOorapudmbl U
TPUTOHOMETPUUECKHE (PYHKITUU;



* BBIUMCIIATH 3HAUEHUS YHUCIOBBIX M OyKBEHHBIX BBIPAKEHUH, OCYIIECTBIIS
HEOOXOJMMbIE TIOJICTAHOBKH U MPEOOPa30BaHMUS;

® BBHINOJHATH JIGHCTBHS C KOMIUICKCHBIMH  YHWCIIAMH, IOJB30BAThCS
reOMETPUYECKON WHTEpIpeTalell KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX
CITy4asix HaXOJHUTh KOMIUICKCHbIC KOPHU YPaBHEHUWH C JEHCTBUTEIbHBIMU
ko3 puImeHTaMH

HCIO0JIb30BATh NPUHOOpPETEHHbIE 3HAHHSI M YMEHHSI B NPAKTHYECKOMH

NesITeJIbHOCTH M TIOBCETHEBHOM KU3HH 115

* IPAKTHUYECKUX pacueToB Mo (opmynam, BKIOYass (GopMmynbl, coaepikaliue
CTETICHU, paJuKalbl, JIOTapUPMbl U TPUTOHOMETPUYECKHE (PYHKIIHH,
oOpamasick Mpu HEOOXOAWMOCTH K CIPAaBOYHBIM MaTepHajaM U MpPUMEHsA
IIPOCTENIINE BEIYUCIUTEIbHBIE YCTPOKUCTBA.

DOyHKUMH U TPaPuKHn
yMeTh:

* ONpenessaTh 3HAYeHHE (QYHKIMM 10 3HAYCHUIO apTyMEHTa MPHU Pa3TMIHBIX
crocobax 3aaaHus QyHKINU;

* CTPOUTH rpaMKU U3yUYEHHBIX PYHKIUH;

* OMUCHIBATH O IpaUKy ¥ B IPOCTEHIINX caydasx 1o popMyJie IOBEACHUE U
CBOICTBa (DYHKLIUH;

* HAaXOAMUTDb ITIO I‘pa(i)I/IKy (bYHK]_II/II/I HanOOJIBIINE U HAUMCHBIIINE 3HA4YCHU,

* pemaTh YpaBHEHHMS, IIPOCTEUIIINE CUCTEMBI YPABHEHUM, UCIIOJIb3Ysl CBOMCTBA
GbyHKUMN 1 uX rpaduKy;

* UCCJIEI0BATh B MPOCTEHIINX Clydyasx (PyHKIUU HAa MOHOTOHHOCTb, HAXOJIUTh
HaMOOJbIIME M HaUMEHbIIME 3HAaYeHUs (YHKLUMHA, CTPOUTHh TpapuKu
MHOTOYJICHOB M MPOCTEUIIMX PaLMOHAIBHBIX (YHKIHUI € HCIOJIb30BaHUEM
anmapara MaTeMaTH4YEeCKOTO aHalIu3a; MCIHOJb30BaTh IPHOOPETEHHbIE
3HAHHUA U YMEHUSI B PAKTUYECKOM JesiTeJIbHOCTH U MOBCEHEBHOM KU3HU
NSt

* ONMUCAHUSI C TIOMOIILI0 (PYHKITUH Pa3IUIHBIX 3aBHCHUMOCTEH, MPEACTABICHUS
ux rpaduyecKu, MHTEPIPETAUNA TPAPUKOB.

Hayaja MaTeMaTH4eCKOro aHajIu3a
YMeThb:

* BBIYUCIIATH TMPOU3BOJHBIE W TEPBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKIUH,
WCIIOJIb3YS CIPABOYHBIE MAaTEPHUAIIBL;



* BBIYHMCISATH B TNPOCTEHIIMX ClydasX IUIOHIAJd C HCIOJIBb30BaHUEM
IepBOOOPaA3HOM;

HCIIOJIb30BaATh HpPIOﬁpeTeHHble SHAHUSA U YMCHHUA B HpaKTquCKOﬁ
ACATCJIBbHOCTH N HOBCCI{HCBHOﬁ AKU3HHA JJIA

* p€licHus IPHUKIIAAHBIX 3a/a4d, B TOM YHCJIC COIHAJIbHO-DKOHOMHUYCCKUX M
(1)H3PI‘{CCKI/IX, Ha BBIYMCJICHHE HAHMOONBIINX W HAMMCHBIINX 3Ha‘{eHHﬁ, Ha
HaXO0XICHHUC CKOPOCTHU U YCKOPCHUA.

YpaBHeHUs U HEPABEHCTBA
yMeTh:

* p€liaTtb panrvoOHAJIbHBLIC, ITOKA3aTCIbHBIC U JIOl"apI/I(l)MI/I‘-IeCKI/Ie YpPaBHCHUA H
HCPaBCHCTBA, HpOCTefIHII/Ie HPppaIuOHAIBHBIC u TPUT'OHOMCTPHYCCKUC
YPaBHCHUS, UX CUCTCMBI,

¢ COCTABJLATh YPAaBHCHUA M HCPABCHCTBA 110 YCJIOBUIO 3ada4H,

* HUCHOJNB30BaTh TIpaduueckuii MeTton s HOpUOIMKEHHOTO  PEeIIeHUS
YpaBHEHUI U HEPABEHCTB;

* 1300pakaTh Ha KOOPJAMHATHOM MJIOCKOCTH MHOKECTBA PEIIEHUN MPOCTEUILINX
YPABHEHUU U UX CUCTEM.

HCNOJIb30BATh NPHOOpPETEHHbIE 3HAHMA W YMEHHU B MPAKTHYECKO
NAeSITeJIbHOCTH U NMOBCEHEBHOM KU3HHU IS

* [IOCTPOEHUS U UCCIIENOBAHUS ITPOCTENIINX MATEMATUUYECKUX MOJIEIIEH.
JIeMEHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH
YMeEThb:

* pelaTh NpocTelire KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedbopa, a Takke ¢
UCIIOJIb30BAHUEM M3BECTHBIX (HOPMYJT;

* BBIYUCIIATH B TMPOCTEHIIMX CIy4yasx BEPOATHOCTH COOBITHMII Ha OCHOBE
MOZICYETA YHUCIIA HCXOAOB.

HCII0JIB30BaThb HpHOﬁpeTeHHl)Ie SHAHUAA U YMCHHUA B npaKanecxoﬁ
HACATCJIBbHOCTH " HOBceZ[HeBHOﬁ ZKM3HU NJIA

* aHAJM3a peajJbHBIX YHCIOBBIX JIAHHBIX, MPEICTABICHHBIX B BHJIC JHArpamM,
rpaduKoB;

* aHaJIM3a UHPOPMALIUU CTATUCTUYECKOTO XapaKTepa

Tpedyemble pe3yJbTaThl 00y4eHHUS BbIIYCKHHKOB 10 TeOMETPUM



J1o/12kHBI 3HATD:

o Mmuororpannuku. [Ipu3ma, ee ocHoBaHuUs, OOKOBbIE peOpa, BBICOTA,
OokoBast MOBEpXHOCTb. [Ipsimast n HakIOHHAs, ipu3Ma. [IpaBuibHAs ipU3Ma.
[Mapannenenunen. Kyo.

o Ilupammna, ee ocHoBaHuE, OOKOBBIE peOpa, BBICOTA, OOKOBAsI MOBEPXHOCTb.
TpeyronbHas nupamuaa. [lpaBunbHas nupamuaa. Y cedeHHass TUpaMUIA.

o CummMmerpun B KyOe, napauenenunene, npusme u nupamuzae. [lonarue o
CUMMETPHUH B IPOCTPAHCTBE (LIEHTpasibHAsI, OCeBasl, 3epKanbHas). [I[pumepsr
CUMMETPHUH B OKPYXAIOILIEM MHUPE.

o Ceuenus Ky0a, IPU3MBbI, TUPAMHUIBI.

o [IlpencraBnenue o MpaBUWIBHBIX MHOTOTPAHHHUKAX (TETpasip, KyO, OKTasp,
JOJIEKadIp U UKOCAIP).

o Tema u moBepxHocTHu BpaiieHud. LlumuHAp U KOHYC. YCEUEHHBIM KOHYC.
OcHoBaHue, BbICOTA, OOKOBas MOBEPXHOCTb, OOpa3yrolias, pa3BepTKa.
OceBbIE CEUCHUS U CEUCHUS, TapalIeIbHBIE OCHOBAHUIO.

o Ilap u cdepa, ux ceueHus:, kacarenapHas IMIOCKOCTb K cdepe.

o OOBeMbl Ten W TWIOmAAUM uX noBepxHocTel. [lonarue o6 oObeme Tena.
OTtHomieHne 00bEMOB MTOAOOHBIX TEI.

o ®opmynbsl 0o0bema Ky0Oa, MPSMOYTOJILHOTO TMapajuieienurneaa, MPU3MBI,
uunubapa. Gopmynsl o0beMa nupamMuabl U KoHyca. DopMyiibl IIIOMIAIN
MOBEPXHOCTEH NMUIMHApPAa U KoHyca. DopMysbl 00beMa Imapa U IUIOMIAIH

cdepsl.
o Koopaunatel u BekTopbl. JlekapTOBBI KOOpPAWHATHI B MPOCTPAHCTBE.

dopMysia paccTOSHUA MEXAY JBYyMsS TOUYKAMH. YpaBHEHUS cQepbl U
I10CKOCTU. POpMyJ1a pacCTOSHUAS OT TOYKHU 0 TUIOCKOCTH.

o Bexkropel. Moayns Bektopa. PaBeHCTBO BekTOpOB. CIlIOXKEHHE BEKTOPOB U
YMHOJKEHME BEKTOpA Ha YMCIO. YTOJI MEXAy Bekropamu. KoopauHarsl
BeKkTOpa. CKaISIPHOE NMPOU3BEAECHNE BEKTOPOB.

o Jlo/KHBI yMeTh:

e pacno3HaBaThb Ha YepTeXax U MOJEISAX MPOCTPAHCTBEHHbIE (OPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

e AHAJIM3HUPOBATH B MPOCTEUIINX CIIydasix B3aUMHOE PACIOJIOKEHUE O0BEKTOB
B IIPOCTPAHCTBE;



. I/I306pa)KaTB OCHOBHBIC MHOI'OTPaHHHUKKW W KPYIJIBIC TCJIa; BBIIOJIHATD
YCPTCIKU 110 YCIOBHUAM 3a/1a4,

e CTPOWTH MPOCTEMIINE CEYEHUs Ky0a, MPU3MbL, TUPAMUBL;

e pelIaTh TUIAHUMETPUUYECKHE W MPOCTEUIINE CTEPEOMETPUUCCKUE 3aa4yM Ha
HaXOXXJICHUE TEOMETPUUYECKUX BEIWYUH (JJIMH, VYIJIOB, IUIONIAJCH,
00BbEMOB);

e HUCIIOJIB30BAaTh IIPHU PCHICHNH CTCPCOMCTPHUUCCKUX 3a1a4 IINIAHUMCTPHUICCKUC
q)aKTBI N MCTOJbI,

e TPOBOJUTH JIOKA3ATEIbHBIE PACCYKACHHUS B XOA€ PEUICHUS 3a1a4;

o BIAJECThH KOMIIETCHIUSAMMU: y4eOHO-TI03HABATEIHLHOM, LIEHHOCTHO-
OpUEHTAIMOHHOM, pedIeKCHBHON, KOMMYHUKATUBHOM, MH(OPMAIIMOHHOM,
COLMAJIbHO-TPYIOBOM.

e CIOCOOHBI HCIIOJB30BaTh MNPUOOpPETEHHBIE 3HAHUA MW yMEHUS B
MPAKTUYECKOMN JEATENBHOCTH U TIOBCETHEBHOM KU3HMU:

® Ul MCCIIENOBaHUs (MOJIETUPOBAHMS) HECTOKHBIX MPAKTUUYECKUX CUTyalui
Ha OCHOBE M3yYEHHBIX (JOPMYII U CBOMCTB (PUTyD;

® BBEIUHCICHHUS O0OBEMOB H HHOIHa,HGﬁ HOBCpXHOCTGﬁ IMPOCTPAHCTBCHHBIX TCII
Inpun pPCIICHHUU IIPAKTHYCCKHX 3ada4, HCIIOJIBb3YyA IIPpHU H€O6XOILI/IMOCTI/I
CIIPAaBOYHHUKHU N BBIYUCIIUTCIIbHBIC YCTPOﬁCTBa

Conepxkanue yueOHOro kypca «Maremaruka: ajaredpa u HayaJjia
MaTeMaTH4YeCKOro anajau3a, reomerpusi» B 10-11 kiaccos

MaremaTuka
10 kaace
1. MeiicrBuTenbHble yncia (12 yacos).

[Tousitne neiictBuTENLHOTO yncia. MHoecTBa uncesl. CBONMCTBA JEWCTBUTEILHEBIX
yucen
Meron maremarnueckorl mHaykuuu. llepecranoBku. Pazmemenus. CouertaHus.
Jloka3aTenbCTBO YKMCIOBBIX HEPABEHCTB J(eMMMOCTh 1enbiX yncesl. CpaBHEHUE MO
MOJYJII0 M. 3a7a4M C 1IEJIOYUCIIEHHBIMU Hen3BeCTHhIMU. KoHTpoJsibHas paboTa Ne
1

2. T'eomeTpust Ha WIocKOCTH ( 8 4)
CpoiicTBa OHCCEKTPUCHI yIJIa TPEYrojdbHUKA. PereHue TpeyroJbHUKOB.
Breruncnenne OUCCEKTPUC, MEIWaH, BBICOT, PANyCOB BIIMCAHHOW M OMUCAHHOU
OKpYX)HOCTeH. DopMyIIbl TUIOMIAAN TPEyroibHUKA: (hopmyrna ['epoHa, BeIpakeHUS
IJIOIIAY TPEYTOJIbHUKA Yepe3 paAnyC BIIMCAHHOW U OMMCAHHON OKPYKHOCTEM.
Brruncnenust yrioB ¢ BEpUIMHOW BHYTPU M BHE Kpyra, yriia MexJIy XOpAamMu U



KacarenpbHOM. TeopeMa 0 mpou3BeIEHUN OTPE3KOB XOpA. Teopema 0 KacaTenbHON
u cekymeh. Teopema O cymMMe KBaJpaToB CTOPOH U JAMArOHAJEH
napajuienorpamMmma.

Teopema YUesl 1 Teopema MeHenas.

3. PanmoHanbHbIe ypaBHeHHsi M HepaBeHcTBa(l8 4w, w3 HHX
KOHTpoOJ/IbHast padora Ne2 — 1 ygac).

PannonanbsHbie BblpaxkeHus. @opmyiibl OnHOMa HprOTOHA, CyMMBI M Pa3HOCTH
creneHen. JleneHnne MHOrowsieHoB ¢ ocratkoMm. Anroput™m EBximmpa. Teopema
be3y. Kopenp MHOrounena. PanrionansHbie ypaBHeHHs. CUCTEMBI pallMOHATBHBIX
ypaBHeHHW. MeTon  MHTEpBAIOB  PENIEHHUS HEPABEHCTB. PalnMoHanbHbIC
HepaBeHCcTBA. Hectporue nepaBencTBa. CUCTEMBI palliOHATBHBIX
Koutponbshas padora Ne 2

4. BBejnenue B crepeoMeTpuio ( 44)
OCHOBHBIC MOHATHUSI CTEPEOMETPUM (TOYKA, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO).
[TonsiTue 00 akCMOMAaTUYECKOM CITOCO0E TOCTPOEHUSI TEOMETPUH.

5. MMapanjieJbHOCTH NPSAMBIX U MJI0cKOcTed ( 16 )
[TapannenbHbple NpsMbIE B MPOCTpaHCTBE. llapamienbHOCTh Tpex MNPSIMBIX.

[TapannenbHOCTh HPSIMON M IUIOCKOCTU. B3auMMHOE pacrnolioKeHue MpsSMbIX B
IIPOCTPAHCTBE. YTON MEXAy ABYMs HOpsMbIMU. CKpEIIMBAIOIIHAECS IPSMBIC.

Yrael ¢ COHampaBlICHHMH CTOPOHAMH.  YTOJI MEXIy MPSIMBIMU.
[TapaiutenbHOCTE  TIOCKOCTEW.  [lapamneneHble  miockoctu.  CBOWCTBA
MapaJJICNIbHBIX TUIOCKOCTEW. TeTrpadap W mapajuiesienuIe. Terpasp.

[Mapamnenenunen. 3amaun Ha mocTpoeHue ceueHuid. KonTponbHbie pabOTHI
Ne3 4

6. Kopenb cremenu N(12 4, 3 HUX KOHTPOJIbHAs padora Ne 5— 1
yac)
[Monsitue Qynxuun u eé rpadpuxa Oynkuus y = X . [IoHATHE KOPHS CTENEHH N.
Kopuu uétHoit u Heu€TtHOW creneHed Apudmernyeckuii kopeHb. CBoiicTBa
(V) n n
kopHeil crenenu n. @yukuus y = Vx.@ynkius y =/x . Kopens crenenu n u3
HaTypansHOTO uncia. KontponsHas padbora Ne 5

7. CteneHb MOJIOKHUTEJIbHOTO0 uymciaa (13  yacoB, H3 HHX
KOHTPoOJIbHasi padora Ne6 — 1 yac)
CreneHp ¢ palMOHaIBHBIM MoOKa3areneM. CBONCTBA CTENEHU C PalMOHAIbHBIM
nokasaresneM. IloHsTue mnpenena mnocienoBareabHOCTH. CBOMCTBAa NPENEIIOB.
beckoneuno yObIBaromias reomerpuueckas mnporpeccus. Yucino e. Ilonstue
CTENIEHU C  HppalMOHANbHBIM  Moka3aTeneMm. IlokazarenbHas  QyHKUUS
KoutposnbHas padora Ne 6



8. IlepneHauKYJAPHOCTHL NPSIMOM M TLUI0cKOCTH (17 4)

[lepneHAUKYJISPHOCTD NPAMONM M IIOCKOCTH. llepneHauKyIsApHBIE IpsSMBIE B
IIPOCTPAHCTBE.

[lapajutenpHple  IpsiMblE, NEPHEHAMKYJSAPHbIE K  IIOCKOCTH.  IIpm3Hak
NEPHEHANKYJIIPHOCTH  IpsIMOM M IUIOcKocTH. Teopema o0  mpsMoi,
MEPIICHINKYJIIPHON K INIOCKOCTH. llepneHauKyisp M HakJIOHHBIE. YTOJI MEXIY
IIPSAMOU U INTIOCKOCTBIO.

PaccTostHust oT TOUKM 10 MIIOCKOCTH. Teopema 0 TpexX NEepHEeHAUKYJsApax. YTod
MEXKy IPSIMOM U IIJIOCKOCTBIO.

JByrpanneii  yron. llepneHauKyiIspHOCTH — IUIOCKOCTEH.  IIpsAMOyrosbHbIN
napasuleJIenunes.

Tpexrpannbiii yron. Muororpanssiii yroiu. Konrposbnas padora Ne 7

9. Jlorapudgmsi (6 yacon).
Jlorapudpm uymcna. OcHoBHOe JjorapupmMuyeckoe ToXkAecTBO. Jlorapupm
IIPOU3BEJECHUS, YACTHOIO, CTENIEHU, MIEPEX0]l K HOBOMY OCHOBAHMIO. JleCSTUYHBIN
U HarypanbHblii Jorapudmbl. I[IpeoOpa3oBaHue BbIpaKEHHUH, COAEpKALIUX
Jorapu(Msl.
Jlorapupmuueckast pyHKIUs, €€ CBOMCTBA U TpaduK.

10. IIpocTeiinue moka3aTejabHble U JorapupmMuiecKkue ypaBHeHHs U
HEpPaBEHCTBA MeToabl uXx pemeHuss (11 wyacoB, u3 HuUX
KOHTpoOJibHast padoraNe8 — 1 yac).

[Ipocreitmne mokazarenabHbie ypaBHeHHs. [Ipocrteifmue norapudmudeckue
YpPaBHEHHUs. YPABHEHUsI, CBOIALIMECS K IPOCTEUIIMM 3aMEHOW HEW3BECTHOTIO.
[Ipocreiimme moKazatenbHble HepaBeHCTBa. [Ipocteitmme norapudpmMuyueckue
HepaBeHCTBAa. HepaBeHCTBa, CBOAAIIMECS K MPOCTEHUIIMM 3aMEHOM HEU3BECTHOTO.
Kontponbshas pabora Ne 8

11.Muororpannuxku (144)
[Tonsitue mHororpanHuka. I'eomerpuueckoe Teno. Teopema OJitnepa. Ilpusma.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa. IlpaBunbHas nupamuaa.
VYceuennas  nupamupaa. IlpaBuinbHble  MHOTOrpaHHuku. CuMmerpus B
NpocTpaHCTBe (LIEHTpaibHas, oceBas, 3epkanbHas). lloHsTHE mpaBUIBLHOTO
MHOTOTPAaHHHMKA. JJEMEHThl CHUMMETPUU MPaBUIIBHBIX MHOTOI'PaHHHUKOB.
KoutposnbsHas padora Ne 9

12.CuHyc u KOCUHYC yIJja H yncja (74acoB).
[lonsiTne yrna m ero Mmepel. Paguannas mepa yrma. OnpeneneHue CHHyca H
KOCHHYcCa yria 1 yuciia. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO JUJISl CHHYCA
u KocuHyca. IloHsiTMs apkcuHyca, apkkocuHyca. IIpumepsl HCHOJIB30BaHUSA
apKCUHyca U apKKocuHyca. PopMyIIbl JUIsl ApKCUHYCOB U apPKKOCHHYCOB.



13. TaHreHc W KOTaHreHC Yyrja W uyMmciaa (6 4YacoB M3 HHX
KOHTPoJibHBIe padoTa Nel( — 1 gac).
Onpenenenue TaHreHca M KoTaHreHca yriia. OCHOBHBIE TPUTOHOMETPUUECKHE
TOXKJIECTBA JIJIsl TAHT€HCA U KoTaHreHca. [loHsTHe apKTaHTreHca W apKKOTaHIeHCa.
[Ipumepsl HCHONB30BaHMS apKTAaHreHca W apkkoTaHreHca. ®dopmynbl s
apKTaHTeHca U apkkoTtaHrenca. KonrponbsHas padora NelO

14. @opmy.sl caoxenns(11 yacos).
CuHyC, KOCMHYC W TAHT€HC CyMMBbI U Pa3HOCTH ABYX apryMeHTOB. DopMyIibl
npuBeneHusi. CUHYC M KOCHUHYC JIBOMHOTO apryMeHta. Dopmynvl HOJIOBUHHO20
apeymenma. llpeoOpazoBaHMe CyMMBbl TPUTOHOMETPHUUECKHX (DYHKIUHA B
IIPOU3BEJCHUE U TPOU3BEACHUS B CyYMMYy. Bwipasicenue mpucoHoMempuiecKux
@yHKyuti  yepes  maueeHC — NONOGUHHO20 — apeymenma.  llpeoOpazoBaHue
TPUTOHOMETPUYECKUX BBIPAKECHU.

15. Tpuronomerpuyeckue GyHKIUN YUCIOBOI0 aprymenTta (9 yacos,

U3 HUX KOHTPoJbHbIe padora Nell — 1 gac).

Tpuronomerpuueckue (QYHKIMH, WX CBOWCTBA W TpaduKH, MNEPUOIUYHOCTD,
ocHOBHOM mepuoa. OyHkuus y = sin Xx. @yHknusa y = cos X. OyHkuus y = tg X.
Oyukius y = ctg x KontpoasHas padora Ne 11

16.Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (12 yacoB, u3
HHMX KOHTpoOJIbHas padoraNel2 — 1 ygac).

Pemenne mpocTedmmx TPUTOHOMETPUUYECKUX YPaBHEHHH. TPUTOHOMETpHYECKHUE
YPaBHEHHUSI, CBOJSIIMECS K MPOCTEHMIIMM 3aMEHOW HEW3BEeCTHOTO. [IpuMenenue
OCHOBHBIX TPUTOHOMETPUYECKHUX (POPMYII Jis pelieHust ypaBHeHU. OTHOPOIHBIE
ypaBHeHus. Pewenue  mpuconomempuueckux  HepaseHcme. HepaBeHCTBa,
CBOJAIIIHCCS K  OpPOCTEHMIIMM  3aME€HOM  HEU3BECTHOTO. BBenenune
BCIIOMOTaTeJILHOTO yrila. 3aMeHa Hew3BecTHOro {=Sinx + cosX. KonrtponbHas
pabora Ne 12

17.T1loBTOpeHMe Kypca reomerpum (6 4)

18.BeposiTHOCTh cOObITHIL. YacToTa. YC/jI0BHAs BepPOSITHOCTH (8
4acoB).
TabnuuHoe U rpapuyeckoe MpeAcTaBICHHE AAaHHBIX. YHCIIOBbIE XapaKTEPUCTUKU
PSIOB JAHHBIX.
[Toouepénublii U OAHOBPEMEHHBIN BBIOOP HECKOJIBKHX AJIEMEHTOB M3 KOHEYHOIO
MHOYKECTBA.
DJneMeHTapHble M CIOXHBbIE cOObITHS. PaccMoTpeHue ciyyaeB M BEpOSTHOCTD
CYMMbI HECOBMECTHBIX COOBITHI, BEPOATHOCTb MPOTUBOMOJIOKHOTO COOBITHS.
[TonsiTHe O HE3aBUCUMOCTU COOBITHI. BEeposSTHOCTH M CTaTHCTHUYECKash 4acToTa
HACTYIUICHUS COOBITHSL.
19.11oBTOpEHME Kypca aiaredpbl U MaTeMaTH4YeCcKOro aHajausa 3a 10
kJiacce (11 yacoB, U3 HUX KOHTPOJIbHAsI padoTa Nel3— 2 yaca).



MaremaTtuka
11 knacc
(6 yacoB B Heaen10, Bcero204 yaca)
1. ®yukuuu U ux rpapukn (9 yacoB u3 Hux 1 yac KOHTpPOJbLHAs

pab6oraNel)
1.1 IlonsaTne pynkuumn. dneMeHTapHbie PyHKIUU. OONaCTh ONpEeTICHHUS
1 00J1aCTh U3BMEHEHUH (PYHKIUU. OrpanuueHHocTh  GyHKUMH.  YETHOCTB,

HEYETHOCTh, MEPUOANYHOCTh (yHKImA. [IpomMexyTku Bo3pacTaHus, yOBIBaHUS,
3HAKOMOCTOSIHCTBA M HyNu GyHKUIMU. ViccnenoBanue GyHKIMNA M MOCTPOCHHE UX
rpauKoOB dJIeMEHTapHBIMA MeTofaMu. OCHOBHBIE CIOCOOBI TMPEoOpa3OBaAHMS
rpadukoB. ['pabukm (yHKOUA, comepx)ammx wMoaynu. ['paduku CIOKHBIX
byHKIUH

1.2 Ipenen pyHKIUN U HENPEPHIBHOCTH (5 4acoB)

[Tonsitue npeaena pyHkuuu.OaqHocTopoHHKE Npenenbl. CBONCTBA MPEIEIIOB
¢ynkuil.. [lonstue HenmpepriBHOCTH (yHKIMH. HenmpepbIBHOCTh 351€MEHTapHbIX
(GyHkuuid. Pa3pbiBHBIE QYHKIUU.

1.3 O0partnbie pyHknun (6 4acoB)

[Tonsitue 06 oOpartHoi ¢Gynkuuu. B3aumuo oOparnbie ¢yHkuuu. OOpaTHbIE
TpuroHoMerpuueckue  ¢ynkuuu.  Ilpumepsl  ucronb3oBaHMs — OOpPaTHBIX
TpuroHomerpudeckux ¢yHknuid. KonrponbHas padora Ne 1)

2.1 unuHap, Kouyc, map — 16 4
Hwmnap. Ilowsatue wmunuuapa. Ilnomaae noBepxHocTn wmunuHapa. Konyc.
[Tonsitue xowyca. Ilmomanb moBepXxHOCTH KOHyca. YceueHHbl konyc. Cdepa.
[Tap u cdepa. Bzaumuoe pacmnonoxkenue chepsl u miaockoctu. KacartenbHas
miockocth K cdepe. Ilmomans cdepbl. B3aumuoe pacnonoxenue chepsl U
npsamoil. Cdepa BnrcaHHas B HWIMHAPUYECKYIO MOBEpXHOCTh. Cdepa BrrucaHHas
B KOHUYECKYIO TOBepXHOCTh. CeueHue muaumHapudeckoi mnoBepxHocTu. Cdepa
KOHUYECKON TOBEPXHOCTH.
KonTponbnas pabora Ne 2

3.00bembl Tea (17 1)
[Tonsitue 06 o6beme Tena. OTHOIEHHE 00BEMOB MTOAOOHBIX TEI.
dopmyibl 00beMa Kyda, MPSIMOYTOIBLHOTO MapaJUieenuneaa, MPU3MbI, IUIAHIPA.
®opmynsl 00beMa mupamMubl U KoHyca. Dopmysbl IJIOMAAM TOBEPXHOCTEH
MUIMHAPA U KoHyca. DopMysel 00beMa mapa ¥ miomaau chepsl.
KontposnbsHas pabora Ne3,




4, BexTopsl ( 6 4)
Bektopel. Monyne BekTopa. PaBeHCTBO BekTOpoB. CloXKeHHE BEKTOPOB U
YMHOKEHHE BeKTopa Ha 4ucio. KoopauHatel BekTopa. KoMIiaHapHbIe BEKTOPBI.
Pazioxenue o TpeM HEKOMILIaHAPHBIM BEKTOPaM.

5. MeTtoa koopauHat B nmpocTpaHctBe (15 4)
JlekapTOBBI KOOPJMHATHI B IpocTpaHcTBe. DopMyia pacCTOSIHUS MEXKY ABYyMS
TOYKaMU. YpaBHEHUS Chephl U MIIOCKOCTH. DopMyIta pacCTOSHUS OT TOYKH 0
MJIOCKOCTH.
VYron mexny BekTopamu. CkansipHOE Mpou3Be/ieHHE BeKTOpoB. KomnHeapHbie
BEKTOpHI. Pa3ioxkeHune BeKTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM
Kontpoabhubie paborta Ne 4

6. lIpousBoanasn (11 u)
[Tonsitue o mnpousBogHON (YHKIMH, (DUIUYECKUH U TEOMETPUUYECKUN CMBICT
MPOU3BOHON. YpaBHEHUE KacaTelbHOM K rpaduky Gyukuuu. I[IpousBogHbIe
CYMMBI, pPa3HOCTH, TIPOU3BEIACHUS U dYacTHOro. IIpom3BOJHBIE OCHOBHBIX
aJIeMEeHTapHbIX GQYHKUUN./Ipou3sooHnsie croxcHou u obpamuot ¢ynkyui. Bropas
npousBoaHas. KontponsHas padota Ne 5

7 .IlpumeHenune npou3BoaHoi (16 1)

MakcuMyM W MUHUMYM (QYHKUUW. YpaBHEHHE KacaTenbHOW. [IpubmmxénHbie
BbIuuCIeHUd. Teopembl o cpeaHeM. Bospactanue u yObiBaHue (GYHKIIUH.
[Ipou3BoaHbBIE BBHICHIMX MOPSAKOB. BhIMykiocTe rpaduka GyHKIHH. DKCTpEMYM
(GYyHKUMM C E€OUHCTBEHHOM KpPUTHYECKOM TOYKOH. 3aJayd Ha MakCUMyM H
MUHUMYM. AcuMmnTtotsl. JpoOHo-nuHeiHas ¢ynkuusa. Iloctpoenue rpadukos
byHKIMA ¢ npuMeHeHrneM npou3BoaHbIx. Dopmyna u psg Teitnopal . KortponbHast
pabora Ne 6

8. IlepBooOpa3nas u unTerpas (13 yacoB u3 Hux lyac KOHTPOJIbHAS
padora Ne6).
[Tnomans kpuBoiMHEWHOW Tparnenuu. [loHsarue o0 ompeneneHHOM WHTErpale.
[TepBooOpa3zHas. [IepBooOpasnbie anemMeHTapHbIX PyHKIUH. [IpaBuia BeIaucIeHHs
nepBooOpa3Hbix. @Dopmyna  Heiorona-JleiOuuma. IlpuMepbl  npuUMeHEHUS
uHTerpana B ¢pusuke u reomerpuu. KontpoabsHas padorta Ne 7

9. YpaBHenuss u HepaBeHcTBa (57 w4acoB, M3 HuX 3 4aca
KOHTPOJIbHBIE padoThl Ne§,9,10,).

9.1 PaBHOCWJILHOCTH YPABHEHHWI M HepaBeHCTB(44.)
PaBHOCHJIBHOCTH YpaBHEHUI U HEPABEHCTB.  PaBHOCWIIBHBIE — IIpeoOpa3zoBaHUs
ypaBHeHUM. PaBHOCHIIBHBIE TPe0Opa30BaHMS HEPABEHCTB
9.2 YpaBHeHusi-cjaeacTus (8 u)
IlonaTne ypaBHEHMA-CIEACTBUsA. Bo3BeneHue ypaBHEHMS B UYETHYIO CTEIIEHb.
[ToTenmupoBanne ypaBHeHUU. Jsorapudmudeckux J[pyrue mnpeobpazoBaHus,
IIPUBOJAILINE K YPABHEHUIO-CIIEICTBUIO



[IpuMeHeHne HECKOJIbKUX TPeoOpa30oBaHUM.
9.3 PaBHOCHJILHOCTH YPAaBHEHUI1 U HepaBeHCTB cucTeMaM.(134)

OcHoBHbIE TOHATHS. PernieHue ypaBHEHMI ¢ MOMOIIbIO cucTteM. Pemienue
ypaBHEHUHN € MOMOIIbI0 cucTeM (TpojoiikeHue). YpaBHenus Buga f (a(x)) = f
(b(x)). PemicHue HepaBEHCTB C IMOMOIIBIO CHCTEM. PellicHHEe HEpPaBEHCTB C
OMOIIIbI0 cucTeM (TipoaospkeHue). HepaBenctsa Buaa f (a(x)) > f(b(x))

9.4 PaBHOCHJILHOCTH YPABHEHHIT HA MHOKecTBax (7 1)

OcHoBHble mTOHATUS. Bo3BeneHue ypaBHEHUS] B YETHYIO CTEICHb.
YMHOXEHUE ypaBHeHHMs Ha QyHKIu0. [[pyrue mnpeoOpa3oBaHus ypaBHEHUH.
[IppumMeHeHne HECKOJNbKUX MpeoOpa3oBaHUil. YpaBHEHHSA C JIONMOJHHUTEIbHBIMU
ycioBusimu. KoaTtponpHaas padota Ne 8
9.5 PaBHOCWJILHOCTh HEPABEHCTB HA MHO:KecTBax (74 )

OcHoBHble TIOHSTUS. Bo3BeleHHE HEPABEHCTB B UETHYIO CTEICHD.
YMHOXeHHE HepaBeHCTBa Ha (yHkuuio Jpyrue mnpeoOpa3oBaHMs HEPaBEHCTB.
[IpumeHenne HeCKOJbKUX MpeoOpazoBanuii. HepaBeHCTBa ¢ JOMOJHUTEILHBIMU
ycnoBusimu. Hectporue HepaBeHcTBa
9.6 MeToa MPOMeKYTKOB /IJIsl YypABHeHUIi U HepaBeHCTB( S 1)

VYpaBuenus ¢ monynsiMu HepaBeHcTBa ¢ MogysisiMu. MeTo MHTEPBAJIOB JIJIsA
HernpepbiBHBIX QyHKIMI. KonTponsHas padoTta Ne 9
9.7 Hcnouab3oBaHue ¢BOWCTB G(YHKUMII NpM pelleHNH YPABHEHUH W
HepaBeHCTB (5 )

Hcnonbs3oBanue 00acTell CylecTBOBAHMS (PyHKIIUN
Hcnonb3oBaHre HEOTpUIIATEIBHOCTH PyHKIIMMA. Vcno/ib30BaHNEe OrpaHUYEHHOCTH
¢byukiuu.  Mcnonb3oBaHHME  MOHOTOHHOCTH M JKCTPEMYMOB  (DYyHKIIMH.
Hcnonb30BaHre CBOMCTB CHHYCA U KOCUHYCA
9.8 CucTreMbl ypaBHeHHIi ¢ HECKOJIbKHMH HeN3BeCTHHIMH (84)

PaBHOCHUIBHOCTH CHUCTEM. Cucrema-cieICTBHE. Meton 3aMEHBI
HEU3BECTHBIX
PaccyaeHus ¢ YMCIIOBBIMYA 3HAYEHUSMU IIPU PEIICHUN YPABHEHUN U HEPABEHCTB
KonTtponbshas pabora Ne 10

11. IToBTOpEeHUE Kypca ajaredpbl 1 MATEMaTHYECKOI0 AHAJIN3a, reoMeTpuu (25
YacoB W3 HUX 2 4Yaca UTOroBasi KOHTPoJbHasa padora Nell m 10 gacos
pe3epB HA IPOOHUKH).



TemaTnyeckoe NIaHUPOBaHUE YU4eOHOr0 MaTepuasaa

AJsiredpa M HayaJ1a MaTeMaTu4yeckoro anaansa 10 kiaace

Ne HaumeHoBaHue pa3jaesia M TeMbl Yacel
n/n yueOHOoro
BpeMeHH
1 | JleficTBUTENIbHBIE YMCIIA 12
2 | ParmmonanbHble ypaBHEHHsI U HEPABEHCTBA 18
3 | Kopensb crenenu n 12
4 | CreneHp MOJOXKUTEIBHOTO YHCTIA 13
5 | Jlorapudmsl 6
6 | [lokazarenbHbIe U TOrapu(pMUUECKIE YPAaBHEHHS U HEPABEHCTBA 11
7 | CuHyC 1 KOCUHYC yria 7
8 | TanreHc u KOTaHTEHC yTiia 6
9 | ®opMyJibI CIOKEHHS 11
10 | TpuroHomerpruyeckue (PyHKIIMU YUCIOBOTO apryMeHTa 9
11 | TpuroHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA 12
12 | BeposiTHOCTH COOBITHSI 6
13 | YacTtoTa. YcioBHasi BEpOSTHOCTD 2
14 | IToBTOpEeHUE 11
Aﬂreﬁpa M Havyajia MaTeMaTH4yeckoro anajau3sa 11 kiaace
Ne HaumeHoBaHue pa3jaeiia M TeMbl Yacel
n/n Y4e0HOro
BpeMeHH
1 | ®ynkuuu 1 ux rpaduku 9
2 | Illpenen pyHKIMU M HENPEPHIBHOCTh 5
3 | O6paTtHbIie PyHKITUU 6
4 | [IponsBoaHas 11
5 | I[TpuMeHeHne npou3BOIHOMN 16
6 | [leppooOpa3Hasi u UHTETpal 13
7/ | PaBHOCMJIBHOCTh YPaBHEHHI U HEPABEHCTB 4
8 | YpaBHEHHSI-CIICACTBUS 8
9 | PaBHOCMJIBHOCTH YpaBHEHUHN U HEPABEHCTB CUCTEMaM 13
10 | PaBHOCHIIBHOCTh YpaBHEHUI HA MHOXECTBAX 7
11 | PaBHOCHJIBHOCTh HEPABEHCTB HA MHOXKECTBAX 7
12 | MetoJ IpOMEXYTKOB JIJIsl ypAaBHEHUI 1 HEPABEHCTB 5
13 | Ucnionb3oBaHue CBOMCTB (DYHKIIMM MPU PEIIeHUH YpaBHEHUHN U 5
HEPaBEHCTB
14 | Cucremsbl ypaBHEHHI C HECKOJIBKUMHU HEM3BECTHBIMU 8
15 | I[loBTOpeHue 17




I'eomerpus 10 kiaace

Ne HaumeHoBaHue pa3jaeiia U TeMbI Yacobl
n/n yueOHoro
BpeMeHH
1 | 'eomeTpusi HA MJIOCKOCTH 15
VYTIIbI M OTPE3KH, CBSI3AHHBIE C OKPYKHOCTBIO 4
Pemenue TpeyroibHUKOB 4
Teopembl Menenas u UeBsl 4
Onnunc, runepbosa, napadosa 3
2 | BBeeHue B CTEPEOMETPHIO 4
IIpenmer crepeomeTpun 1
AKCHOMBI CTEPEOMETPUHN 1
HekoTtopsle ciaecTBUs U3 aKCHOM CTEPEOMETPUN 2
3 | [TapaajieJbHOCTH MPSIMBIX H IJIOCKOCTEl 16
[TapannenbHOCTh NIPSAMBIX, IPIMOUN U TNIOCKOCTH 4
B3anMHOE pacnosoxeHue NpsIMbIX B IPOCTPAHCTBE. YTOII 4
MEXK]y ABYMS IIPSIMBIMU
[TapajuieIbHOCTh IIOCKOCTEN 4
TeTpasap u mapamienenunes 4
4 | llepneHaMKYJSIPHOCTH NPSAMOi U IJIOCKOCTH 17
IleprieHIUKYISIPHOCTD NPSIMOM M TIIOCKOCTH 3
[lepneHaAUKYIISIp ¥ HAKIIOHHAS. YTOJI MEXY HPSIMO U 6
IJIOCKOCTBIO
JIByrpansslii yros. lleprneHaukyisspHOCTh IIIOCKOCTEN 6
5 | MHOrorpaHHMKH 14
ITonatne MmHOororpannuka. Ilpuzma 4
[Tupamuna 6
[IpaBusbHBIE MHOTOTPAHHUKH 4
6 | [loBTOpeHue Kypca reoMeTpuu 6
I'eomerpus 11 knace
Ne HauMeHoBaHMe pa3jaeiia U TeMbl Yacel
n/n Y4eO0HOro
BpEeMEeHH
BekTopsbl B IpocTpaHCcTBE 16
1 | [loHsiTue BeKTOpa B IPOCTPAHCTBE 4
2 | CioxeHue 1 BBIYMTAHHE BEKTOPOB. Y MHOYKEHHE BEKTOPA Ha 6
YHUCIIO
3 | KommuranapHeie BEKTOPHI 6
MeToa KOOPAMHAT B IPOCTPAHCTBE 17
4 | KoopauHaThl BEKTOpa U KOOPANUHATHI TOUKH 5
5 | CkansipHoe Ipou3Be/ICHNE BEKTOPOB 7




6 | ABmxeHus 5

HunauHap, KoHyc, map 6
7 | Hunusap 2
8 | Konyc 2
9 | Cdepa 2

O0bembl Te 15
10 | O6BEM NPSIMOYTOIBLHOTO NapalJIesIenuIe1a 3
11 | O6BEM npsiMOiA TPU3MBI U IIMWIIHH]IPA 4
12 | O6bEM HAKIIOHHOW MTPU3MBI, MUPAMHUJIBI M KOHYCa 4
13 | O0BéM mapa u maomaab cheps 4

IloBTOpEeHME 14







