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IMosicuuTeILHAS 3aIMCKA

PabGouast mporpamma ydeOHOro mpeamera «MareMaTtuka» yIrIyOJIeHHOTO YPOBHS IS
oOydaromuxcst 11 KIaccoB COCTOMT M3  TOCIEIOBATEIBHBIX TEMATHYECKUX OJIOKOB C YepeJOBAHHEM
MaTepuaia 1mo y4eOHOMY Kypcy «Auredpa W Havajla MaTeMaTHYEeCKOro aHalu3a» U Y4eOHOMY Kypcy
«leomerpusi». OHa paszpaboraHa Ha ocHOBe DelepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa CcpeaHero oomero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA,
OPEIbSIBISEMBIX K MaTeMaTHYeCKOMy OOpa3oBaHWIO, M TPAIUIUMHA POCCHHUCKOTO OOpa3oBaHMSL.
Peanuzamus mporpamMmbl 00€cCIIieUMBAET OBJIAJICHHE KIIFOYEBBIMH KOMITETCHIIMSIMHM, COCTABJISIFOITAMU
OCHOBY JUIS CaMOpa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh OOMICKYJIbTYpPHOTO,
JUYHOCTHOTO U TTO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YJArOIITUXCSI.

Y4eOHbIii Kypc «Anrebpa W Havala MaTEMAaTHYECKOTO aHAIM3a» SBISCTCS OJHUM W3 HamOojee
3HAYUMBIX B TPOrpaMMe CpeaHero ooOmero oOpa3oBaHMs, IIOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0OecreunBaeT HHCTPYMEHTAIbHYIO 0a3y Ui MU3YYCHHS BCEX €CTECTBCHHO-HAYYHBIX KYPCOB, a C JIPYroi
CTOPOHBI, POPMHUPYET JTOTUUECKOE U a0CTPAKTHOE MBIIUICHUE O0yYarOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTSE OCBOSHUSI MH(OPMATHUKH, OOIIECTBO3HAHUS, UICTOPHH, CIOBECHOCTH U APYTUX AUCIHUILTUH. B pamkax
JAHHOTO Y4eOHOro Kypca OOydYaroIiuecs OBIAJCBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOU HayKH,
KoTopasi GOpMYJIUPYET CBOM JTOCTHIKEHUSI B MaTeMaTU4IECKO popme.

Y4eOHbIi Kypc anreOpbl U Hauaa MaTeMaTUYECKOTO aHaIM3a 3aKJIabIBAeT OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHAMHU (U3WUKH, XHMHH, OWOJOTHH, ITOHHNMAaHHS OCHOBHBIX TCHJICHIIUI pa3BUTHUS
SKOHOMHKHM W OOIIECTBEHHOW >KW3HU, ITO3BOJIIET OPUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJNB30BaTh WX JUIS JajbHEHWIIEro oOpa3oBaHUS U B
MOBCEHEBHONH JKM3HM. B TO ke Bpems OBjJajcHUE aOCTPAKTHBIMH M JIOTHYECKH CTPOTUMH
KOHCTPYKIHUSMHU anreOpbl 1 MaTeMaTHYeCKOTO aHaln3a Pa3BHBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HMCTHMHHOCTb, JOKa3bIBaThb YTBEPXKACHHUS C TIOMOIIBI0 MHIYKIUU M PaccyXkaaTh
JETYKTUBHO, WCIIOIh30BaTh O0OOIICHHE U KOHKPETH3AI[HI0, a0CTParupoBaHKe U aHAIOTHIO, (POPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIIJICHHUE.

B xone uzydenus yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHIECKOT0 aHAIM3a» 00yJarouecs
MOJTy4at0T HOBBIM OMBIT PELICHUS] MPUKIAAHBIX 33[1a4, CAMOCTOSTEIILHOTO MOCTPOSHUSI MaTEeMaTUYECKIX
MOJICJICH PpEANbHBIX CHUTYyallMii, WHTEPIPETAIUN TIOJYyYEHHBIX PCIICHHUH, 3HAKOMSTCS C IMPUMEpaMu
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPO/IE, HAYKE M UCKYCCTBE, C BBLIAIOIIUMHUCA MaTEMaTHYECKIUMHU
OTKPBITUSIMHU B UX aBTOPAMH.

Y4eOHbIil Kypc 00JanaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHBI MaTepuai, CIoCcOOCTBYIOLIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS, TaK U
yepe3 crneuupuky y4eOHOU NesTENbHOCTH, TPeOyIolel MpOAOKUTENBHON KOHIIEHTPAIlMd BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYyYEHHBIH Pe3yJIbTaT.

B ocHoBe Meromuku oOyueHHs anrebpe W HadajgaM MaTeMaTHYeCKOro aHaau3a JIEeKHUT
JeSTSIIbHOCTHBIN TIPUHIIUTT 00yYeHUSI.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEeMAaTHMYECKOTO aHAIHM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMAaTHYECKOTO MOJICIIMPOBAHMSI, KOTOPBIC TPHU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBHIKOB
MOCTPOCHHUS MOJIeNIeH peabHBIX CUTYaIlUi, HCCIEA0BaHUs STUX MOJIeTiel C TOMOIIIBIO anmapaTa anreOpsl
U MaTeMaTHYEeCKOTO aHajn3a, MHTEPIPETAIlUN MMOJYICHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUICTCHBI B
KK M3 pa3[esioB MPOTrpaMMbl, MOCKOJIBKY BECh MaTepual yuyeOHOro Kypca IIMPOKO HCIONb3yeTCs
JUISL PEIIeHUs] TPUKIAJHBIX 3a7mad. [Ipu pemieHuH peaabHBIX MPAKTUYCCKHX 3a1ad O00ydJaromuecs
pa3BUBAIOT HAOIIOIATEIHHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIONIbH30BAThH
AQHAJIOTHIO, 0000MaTh M KOHKPETH3UPOBATh IMpodieMy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB
peleHus MPUKJIAIHBIX 3a/1a4 OPTaHU3yeTCs B MPOLIeCcCe U3YUEHHUs BCEX TeM yueOHOro Kypca «Anredpa u
Havajia MaTeEMaTHIECKOI0 aHAIN3a.

VYueOHnbiii kypc «l'eomerpusi» 00ecredyMBacT BO3MOKHOCTh HM3YUEHUS TUCIUIUINH €CTeCTBEHHO-
HAYYHOW HANpPaBJICHHOCTH W TMPEAMETOB T'yMaHHTAPHOTO IMKiIA. [I0CKONBKY JIOTHYECKOE MEBIIIICHUE,
dbopMupyeMoe MpU H3yYEHUU OOYUAIONIMMUCS MOHSATUHHBIX OCHOB T€OMETPUHU, TPU JOKA3aTEIbCTBE
TEOpEM W ITOCTPOCHHH IIEMOYKH JIOTHYCCKHX YTBEP)KICHUH IPU PEIICHHH TeOMETPHUYSCKUX 3ajad,



YMEHHME BBIIBUIaTh M ONPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO HCIOIB3YIOTCA IPU PELICHUM 3a]1ad
€CTECTBEHHO-HAYYHOT'0 LIUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

Ilenp ocBoeHMs ImporpaMMel yueOHOro kypca «l'eomerpusi» Ha yriayOnEHHOM ypOBHE — pa3BUTHE
WHAMBUAYAJIbHBIX CIIOCOOHOCTEN OOYy4YaloIUXCsl NpU H3YYEHUM TIE€OMETPUHM, KaK COCTaBIIAIOIIEH
npeaMeTHol obsactu «MateMaTka U MH(pOpMaTHKa» yepe3 oOecriedeHne BO3MOKHOCTH TPUOOPETEHUs
U UCIIOJIb30BaHUs Oosiee TIyOOKHX T€OMETPHUECKUX 3HAHUN W JACWCTBUH, CIIEHU(PUYHBIX T€OMETPUH, U
HEOOXOJUMBIX JJIsl YCIHEIIHOro Mpo(hecCHOHAILHOIO 00pa3oBaHMsA, CBA3aHHOIO C HCIOJIb30BAHUEM
MaTEMaTHUKH.

[TpropuTeTHBIMM 3aladyaMu Kypca I'€OMETpUM Ha YINIyOJIEHHOM YPOBHE, PAaCIIMPSIOIIMMU U
YCWJINBAIOIKUMU Kypc 0a30BOro ypOBHS, IBJISIOTCS:

pacuiMpeHre NpPeJCTaBICHUs O TI'eOMETPHUM KaK 4YacTh MHMPOBOM KyJbTYpbl U (OpMHUpPOBaHHE
OCO3HAHHU B3aMMOCBSA3M I'€OMETPUH C OKPYKAIOLIUM MUPOM;

(dopMHpOBaHHE TPEACTaBIEHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O  BaKHEHIIHMX
MaTEMaTUYECKUX MOJEISAX, TO3BOJISIOIIMX ONMCHIBATh U M3Yy4aTh Pa3HbIE SIBJICHUS OKPY’KAIOLIEr0 MUpa,
3HaHHMe MOHATUIHOrO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOIro Kypca reoMeTpuH;

dopMHupoBaHHE YMEHHS BJIAaJETh OCHOBHBIMH IMOHATHUSMH O MPOCTPAHCTBEHHBIX (pUTypax M HX
OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (opMyl M yMEHHE HX IPUMEHSTb, YMEHHs J10Ka3bIBaTh
TEOpPEMBI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS PAaCIO3HABATh HAa YEPTEXkKax, MOJEINAX U B peallbHOM MUPE MHOTOTPAaHHUKHU
U TeJla BpallleHUsl, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIETH;

dopMHpOBaHHE TMOHMUMAHUS BO3MOXHOCTH AKCHMOMAaTHYECKOTO IIOCTPOEHHUS MaTeMaTUYeCKHX
Teopuil, pOpMUPOBAHNE TOHUMAHUS POJIM aKCHOMATUKU IIPU MIPOBEICHUH PACCYXKIACHUI;

(dopMHpoBaHUE YMEHMs BIaJeTh METOJAMM JIOKA3aTelIbCTB M aJTOPUTMOB PELICHUS, YMEHHS HUX
IPUMEHSITh, MPOBOJUThH JOKA3aTEIbHbIE PACCYXkACHUS B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3ajad U
3aJa4 ¢ MPaKTUYECKUM COZepKaHueM, (OpMUPOBaHUE MPEACTABICHUS O HEOOXOJUMOCTH J10Ka3aTeNbCTB
npy 00OCHOBAaHMM MAaTEMAaTHUUYECKUX YTBEPKICHUH M POJIM aKCMOMATHKU B MPOBEACHUU AEITyKTUBHBIX
pacCyXIEHUM;

pPa3BUTHE U COBEPLICHCTBOBAHUE MHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00ydaromuxcs,
IIO3HABATEJIILHON AaKTUBHOCTH, HCCIIENOBATEIbCKAX YMEHMM, KPUTHUYHOCTH MBIIUIEHUs, HHTEpeca K
U3Y4YEHUIO TEOMETPUH;

dopmupoBaHne (PyHKIIMOHATLHON IPAaMOTHOCTH, PEJIEBAHTHON I'€OMETPUH: YMEHHs Paclo3HaBaTh
NPOSIBIEHUS TE€OMETPUUECKUX MOHSTUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX
CUTyallUsIX W TpPU U3YyYEHUM JAPYruX Y4eOHBIX NpPEAMETOB, TPOSIBICHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEANbHBIX CUTYyallMil, HCCIEeIOBaHUs IOCTPOCHHBIX MOJEIeH,
MHTEPIIPETALMN [TOJIyYEHHBIX PE3YJIbTAaTOB.

KosaunuyecTBO 4acoB:

Pabouas mporpamma no ydeGHOMy npenMetry «Marematuka» B 11 kiaacce paccunrtana Ha 204 yaca
(anrebpa 1 Havana MaremMaTuveckoro aHaiamusa -136 4. u reomerpus — 68 4.). B Henento — 6 gacos. [Ipu
TOM TIpernoJaBaHHe yueOHOTO Tpeamera «MaTemaTuka ocymecTBisiercs B (opme
1ocJe/10BaTeNbHbIX TEMaTHUECKUX OJIOKOB C UepeJOBaHMEM MaTepHala Mo yueOHoMy Kypcy «Auredpa
¥ HavaJaM MaTeMaTW4YecKOro aHanmm3a» W ydeObHomy Kypcy «I'eomerpusi». KoHTponbHBIE pabOTHI
COCTABIIIIOTCS. C Y4YeTOM OOS3aTENIbHBIX pE3yJbTaTOB OOYyYEHHUS, OHHU 3aBEpIIAIOT H3y4YCHHE
TEMaTHUYECKHX OJIOKOB.



Conep:kanue y4eOHOT0 Kypca:

Anreﬁpa H HAYaAJ1a MAaTECMATHYICCKOI0 aHaAJIu3a

Tema KoanuecTBO yacon
1 IToBTOpenwne kypca 10 xmacca 4
2 MHorouieHsl 10
3 Crenenu u kopau. CTeneHHas QyHKIHS 24
4 IlokazarenpHas u norapudmmdeckas GyHKIHA 31
5 WuTerpan 9
6 DJIeMEHTHI KOMOWHATOPUKH, CTATUCTHUKHU H 9

TEOPHUHU BEPOSTHOCTEN
7 YpaBHenns u HepaBeHCTBa. CHCTEMBI ypaBHEHUH 1 33

HEPaBEHCTB
8

O6o06matoree MOBTOPEHNE 16

I'eomerpust

Tema KosmuecTBO yacos
1

IToBTOpenue kypca 10 kmacca 3
2

Lununnap, KoHyc, map 16
3

OO0BeMBI T 17
4

BexTops! B mpocTpaHCcTBE 6
S MeTo KOOpIUHAT B TIPOCTPAHCTBE. JIBMOKEHUS 15
6

O6obmatoee MOBTOPEHHE. 11

Auredpa U Ha4YaJIa MATEMATHYECKOT0 aHAJIM3a
IMoBTOpenue kypca 10 kiaacca (44)
Mmuoroujensl (10 u)

MHorousieHsl OT OJTHOM U HECKOJIbKUX NlepeMeHHbIX. Teopema besy. Cxema I'opHepa.CummeTpudeckue u
OJHOPOJHBIE MHOTOWICHBI. Y DABHEHHUSA BBICIIMX CTEIICHEH.

Crenenn n kopuu. Crenennbie Gynkuuu (24 1) _

[TonsiTre KOpHS N-0l CTENEHH U3 ACHCTBUTENHLHOTO ynciia. OyHKIWMU Y=n, X, uX cBOHCTBa U rpaduku. CBOHCTBa

KOpHS N-oif ctenenu. I[IpeobpazoBanne BRIpaXXEHUH, copepKammx pagukansl. O000IeHne TOHATHS O TIOKa3aTese
crenenu. CteneHHple (GYHKINH, MX cBoWCTBA M Trpaduku. [AuddepenimpoBanue n nHTerpuposanue. Vzpineuenne
KOpHEH N-0i CTENEHU U3 KOMILJIEKCHBIX YHCEI.



Moxa3aTeabHas u gorapupmuyeckas pyakuuu (31 4)

[MokazatenpHas QyHkuus, e€ cBoiictBa W Tpaduk. [lokazaTenbHble ypaBHEHWS W HepaBeHCTBa. [loHsATHE
norapudma. Oyukius y=loga x, eé coiictea u rpaduk. Croiictsa sorapudmos. JlorapuhmMudeckie ypaBHEHUS U
HepaBeHcTBa. JuddepenHnpopanne oka3aTeIbHON H JOrapuMUIecKOr QyHKITHIA.

Hurerpa (9 4)

[lepBooOpazHas u Heompenen€HHbIH WHTerpan. OmnpenenéHHBI HWHTErpal, €ro BBIYHCICHWE U CBOMCTBA.
Brruucnenue miomanei miockux ¢uryp. [lpumeps! npuMeHeHUs HHTerpaia B pusuke.

JeMeHThl KOMOMHATOPUKH, CTATUCTUKHU M TeOPUH BeposiTHOcTel (9 1)

BeposarHocTs 1 reomeTpus. HesaBucuMble MOBTOPEHUS UCIIBITAHUM C ABYMS UCXOJaMHU.
Cratuctryeckue MeTo sl 00paboTku nHMopManuu. ['ayccoBa kpuBas. 3aKOH OOJBIINX YHCEL.

YpaBHenus n HepaBeHcTBa. CHcTeMbl ypaBHeHH# U HepaBeHCTB (33 u)

PaBHOCMIIBHOCTD ypaBHeHUM. OOImue METOB! pellleHHus ypaBHEHHH. YpaBHEHHs ¢ MoayysiMu. MppanuoHanbHbIe
ypaBHeHus. Jloka3aTenbCTBO HEpaBEHCTB. PellleHHe palnUOHAIBHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
HepaBenctBa ¢ momymisMu. MpparroHaiabHbIe HEPABEHCTBA. YPaBHEHHUsSI M HEPABEHCTBA C JBYMs NEPEMEHHBIMH.
Juodantossl ypaBHeHuUs. CUCTEMBI YpaBHEHUN. Y PaBHEHUS U HEPABEHCTBA C MapaMeTpaMu.

Ooo0maromee nopropenue (16 1)
I'eomerpus

IMoBTOpenue kypca 10 knacca (3 u)
Muaunap, konyce, map (16 1)

Ionstne mwmimuzapa. Ilnomans noBepxHocTu wwuHApa. [loHsaTHe koHyca. Ilmomane NMOBEpXHOCTH KOHYycA.
VYceuennnli koHyc. Cdepa m map. YpaBHeHue cdepbl. B3aumHOe pacrnonoxenne chepbl W IUIOCKOCTH.
KacarenbHas mrockocts K cdepe. [Tnomans chepsi.
OcHoBHast 0eiib - AaTh ydalliuMCs CUCTECMATUYCCKHUE CBEACHU 00 OCHOBHBIX TeNlax U IMOBEPXHOCTAX Bpalll€HUs -
HWIMHIpE, KOHYyCce, cdepe, mape.
Uzyuenne kpyrablx Ten (IUTMHOpPA, KOHYcCa, Iapa) M WX MOBEPXHOCTEH 3aBepIIaeT 3HAKOMCTBO YYAIIUXCS C
OCHOBHBIMHU ITPOCTPAHCTBEHHBIMH (DUTypaMu. BBOISTCSA MOHSTHS LIIMHIPUIECKON M KOHUYIECKOH TTOBEPXHOCTEH,
IIIMHIpA, KOHYyCa, YCEYEHHOTo KoHyca. C IOMOIIbI0O Pa3BEPTOK OMPEACIIIOTCS IUIOMAIM HX OOKOBBIX
MOBEPXHOCTEH, BBIBOISTCS COOTBETCTBYIOMHE (POpMYIIBL. 3aTeM MArOTCs OMpeneIeHus cepsl U mapa, BRIBOJUTCS
ypaBHEHHE C(Eepbl U C €ro MOMOIIBI0 MCCIEAYETCS BONPOC O B3aUMHOM PACIIOJIONKEHUU CEpsl U IUIOCKOCTH.
IInomans cdepsl ompenenseTcs Kak Mpefes MOCICIOBATEIBHOCTH IIIOMAAEH OIMMCAHHBIX OKOJO cepsl
MHOTOTPaHHHUKOB TPU CTPEMJICHUH K HYJIO HAHOOJBIIETO pa3Mepa KaXIoW rpaHd. B 3amagax paccMaTpuBaroTCs
pa3InvHBIe KOMOMHAITMH KPYTJIBIX TE€I M MHOTOTPAHHUKOB, B YaCTHOCTH ONHCAHHBIC W BIHCAHHBIC TPH3MEBI H
nmupamMuabl.
B namHOM pasnene WM3NOKEHBI TAKKE BOMPOCH O B3aWMHOM PACIIONIOXKCHHUU c(epbl W TPSMOH, O CEUCHHSX
ITHHIPAYIECKON M KOHMYECKOH MOBEPXHOCTEH pa3IMIHBIMU IDIOCKOCTSIMH.

O6bembl Tea (17 4)

O6BeM nmpsaMoyroasHOTo napasuienenuneaa. O0bpeMbl IPIMON MPU3MBI U IIMIHHAPA. OObeMBl HAKIIOHHON MPU3MBEI,
nupaMusl M KoHyca. O0beM mapa u mwiomans cdepbl. O0beMBI apoBOro CErMEeHTa, MIapOBOTO CJIOS U IIapOBOTO
CeKTopa.

OcHOBHasl 1IeTTb — BBECTH IOHATHE O00beMa Tesla M BBIBECTH (POPMYJBI JUIS BBIYHCICHUS OOBEMOB OCHOBHBIX
MHOT'OTPaHHUKOB U KPYIJIBIX T€Jl, U3Y4EHHBIX B KypCe CTEPEOMETPHH.

ITonsTne oObeMa Tena BBOJUTCS aHAIOTHYHO TOHATHIO TUIOMIAIH TUIOCKOH (urypsl. @opMyITHpyIOTCsS OCHOBHBIE
CBOMCTBa 0OBEMOB, U Ha MX OCHOBE BBIBOAUTCA (popMysia oObeMa NMPSIMOYTONBHOTO Mapaijelenumesa, a 3aTeM
IpsAMOH pU3MbI U UIHHAPA. POpMyIIEI 00BEMOB JIPYTHX TEJ BBIBOAATCS C MOMOIIBIO MHTETPANIBEHON (HOPMYIIBL.
Dopmyia o6bpemMa mapa NCTIONB3YeTCs AT BEIBOAA (POPMYJIBI TUIOMIAAN chephl.



BexkTopsl B npocTpancTse (6 4)

Ilonarue BexkTopa B mpocTpaHcTBe. CIIO)KEHHWE W BBIYMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHUCIIO.
KommuianapHbie BEKTOPBI.

OcHoOBHas 11eJIb — 3aKpEeNUTbh U3BECTHBIE yUYalllUMCS U3 Kypca IJIJaHUMETPUHU CBEIEHHUs O BEKTOpax M JeHCTBUAX
HaJ HUMM, BBECTU IOHSATHE KOMIUIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE U PACCMOTPETH BOIIPOC O PA3JI0KEHUU
JF000r0 BEKTOpa M0 TPEM JTaHHBIM HEKOMIUTaHAPHBIM BEKTOPaM.

OcCHOBHBIE ONpeeeHNs, OTHOCALIMEC K JeMCTBUAM Hall BEKTOpaMU B IIPOCTPAHCTBE, BBOAATCS TaK )K€, KaK U JUIs
BEKTOPOB Ha IUIOCKOCTH. [lo3TOMy M3/I0)K€HME 3TOM 4YacTH MaTepuaya SIBJISETCS IOCTaTOYHO CKaThIM. boiee
MOAPOOHO PacCMaTPUBAIOTCS BOIPOCHI, XapaKTEepHbIe Il BEKTOPOB B MPOCTPAHCTBE: KOMILUIAHAPHOCTh BEKTOPOB,
[IPaBWIO MapajuleNenunesa CIO0KEHUs] TpeX HEKOMIUIAHAPHBIX BEKTOPOB, pa3jiOKEHHE BEKTOopa I0 TpeM
HEKOMIUIaHapHBIM BEKTOpaM.

MeTton koopauHaT B npocTtpancTie. [{Bu:kenus (15 u)

KoopmuHate! TOUKH ¥ KOOPIUHATHI BekTopa. CKaIspHOE MPOU3BEACHUE BEKTOPOB.

JBwxkenus YpaBHeHue tuiockocty. [IpeoOpazoBanue momoous.

OcHoBHas 1elb — cHOPMUPOBATh YMEHHE yYAIMXCs NPUMEHSTh BEKTOPHO-KOOPAMHATHBIA METOJ K PELICHHIO
3aj]1a4 Ha BBIYUCIICHUE YIJIOB MEKIY MPSIMBIMH U TUIOCKOCTSMH M PACCTOSHHUN MEXKIY IBYMs TOYKaMH, OT TOUKH IO
[UIOCKOCTH.

JauHblii  pasgen  SBISETCS  HEMOCPEACTBEHHBIM — MPOJOIDKEHHEM — HpEeAbIAyliero. BBOTUTCS — MOHSTHE
TPSMOYTOJIBHOM CHUCTEMBI KOOPIUHAT B MPOCTPAHCTBE, MAFOTCS ONPEACICHHS KOOPIMHAT TOYKH W KOOPAUHAT
BEKTOpa, PAacCMATPHUBAIOTCS IMPOCTEHIMEe 3aMauydl B KOOPJHMHATAX. 3aTeéM BBOIUTCS CKAISIPHOE HPOU3BEICHHUE
BEKTOPOB, KpPaTKO MEPEUYHCIAIOTCS ero cBoicTtBa (0e3 J/I0Ka3aTenbCTBa, IIOCKOIBKY COOTBETCTBYFOIIHE
JIOKa3aTeNIbCTBa OBUIM B Kypce IUIAHUMETPUH) M BBIBOISTCA (DOPMYIBI ISl BBIYKMCICHUS YIJIOB MEXKAY ABYMS
OPSMBIMHU, MEXKIY TPAMON M IJIOCKOCThIO. [laH Takoke BBIBOI YpPaBHEHHS IUIOCKOCTH U (POPMYIIBI PACCTOSHHS OT
TOYKH JI0 INIOCKOCTH.

B koHIe pasmena wu3ydaroTCs JABIKCHHUS B IIPOCTPAHCTBE: LCHTpalbHAs CHUMMETPHUsS, OCEBas CHMMETpUS,
3epKanbHas cuMMeTpHs. Kpome Toro, paccMOTpeHo npeoOpa3oBaHue Mogo0us.

Oo6o0marmee nopropenne (11 )

ILnanupyemsle pe3yJbTaThl

BoimyckHuk Hayuutess B 11-M kiacce Ha yriyOJ€HHOM YpOBHE (Ui YCHELIHOT'O NMPOJOKEHUS
00pa3oBaHMs MO CHEHATIbHOCTSIM, CBSI3aHHBIM C MPUKIIAHBIM HCIOJIB30BAHUEM MAaTEMATUKH ):

Yuciia 1 BbIpaskeHUus

* CBOOOTHO OMEpUpPOBATH MOHATHIMH: IEJI0€ YHCIO, PAIMOHAIBHOE YHCIIO, WPPALMOHAIBHOE YHCITIO,
neicTBUTeNnbHOE yucio. IMeTs mpe/icTaBlIeHne 0 KOMITJIEKCHBIX YHCTax.

* BeimonHATh apupMeTudeckue IeHCTBUS C AeWCTBUTEIbHBIMH YUCIIAMHU, COYETasl YCTHBIE U TUChbMEHHBIE
MIPUEMBL.

* Beimonuste apudmeTHueckue JeMCTBHsI ¢ KOMIUIEKCHBIMU YHCIIAMHU.

* CpaBHUBATH M YIIOPSIIOYMBATH JEHCTBUTENbHBIE Ynciia. M300pakaTh UX Ha YUCIOBOM MPSIMOM.

* BBINOMHATD OKpyTJIeHHE AEHCTBUTEIBHBIX YUCEN C 3aJaHHON TOYHOCTBIO.

* CBOOOJHO OMEPUPOBATH MOHITHIMHU IIOHWKEHHUE TMPOIEHTA», «IOBBIIIEHUE MPOIEHTay, hopMyIaMu
BBIYHCIIEHUS IPOCTOTO U CIIOKHOTO MPOLEHTOB.

* CBoOOAHO OmEpUpOBaTh MOHATHUSMU: KOPEHb N-ON CTEMEHW W3 YHUCIA, CTEIEHb C PAIMOHAIBHBIM
noKazarenem, Jorapudm grcia.

* BBIOTHATH TOXKAECTBEHHBIE MPE0OPa30BaHUSI MHOTOWICHOB, B TOM YHCJI€ OT HECKOJIBKUX TIEPEMEHHBIX.
* BBIMOJTHATH CTaHIAPTHBIE TOXKACCTBEHHBIE IPE0Opa30BaHUsl TPUTOHOMETPHYECKHX, JIOTapU(DMUIECKUX,
CTEMEHHBIX U UPPAIIMOHAILHBIX BBIPAXKEHUH.

B nosceounesnoii scuznu u npu uzyyeHuu opyaux y4eoHvlx npeomemos:

* BEIOMHATE U OOBSICHATH PE3YJIHTATHl BHIYMCICHUSI TIPY PEIICHHUH 337249 MPAKTHYECKOTO XapaKTepa.

* CoCTaBJATh U OIICHMBATH Pa3HBIMH CIIOCOOAMH YHMCIIOBBIE BBIPAXKEHUS MPU PEHICHHH MPAKTHYECKUX
3a/1a4 W 3aJ1a4 U3 IPYTuX YIYCOHBIX TPEIMETOB.



* BrIinonHsTh TOKIECTBEHHBIE IPE0OpA30BaHUs IIPU PEILICHUH 33/1a4 Ha IPYTUX yYeOHBIX MpeaMeTax.

DOyHKIUHA

* Brnasers MOHATHSMHU: 3aBUCUMOCTH BEIHYWH, (QYHKIHS, apryMEHT M 3HaueHue (PyHKIHH, 00JIacTbh
omnpeesaeHus 1 00JacTh 3HaUeHU QyHKINH, rpadUK 3aBUCUMOCTH, TpapuK QPyHKIUH.

* 3HaTb cBOICTBA QYHKUMI: BO3pacTaHue v yObIBaHNE (PYHKIIMK Ha YUCIOBOM IMPOMEXKYTKE, HAUOObIIee
U HauMeHblllee 3HaYeHHEe (YHKIMM HA YHUCIOBOM IIPOMEXKYTKE, OTPaHHMYEHHOCTb, BBIMYKIIOCTD,
HENPEPbIBHOCTh (DYHKIMU, YETHAs U HEUYETHas (QYHKUUHU, Nepuonudeckas (QyHKUus, HyIH (yHKIHH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YMETh UX JOKA3bIBaTh U MPUMEHSATH B PEIICHUU 33]1a4.

* CBOOOJHO BIAJETh NOHATUSMH: CTENEHHAs, JorapudMuyeckas U TOKa3aTenbHas (YHKINH,
9KCIIOHEHTA.

* [IpuMeHsATh CBOMCTBA (DYHKIMIA IPU PELICHUH 33/1a4.

* VYMerb CTpOWTh TpauKH CTENEHHOH, JOorapu(MHUYECKOM U  TOKa3aTedbHOW  (yHKIIHH,
TPUTOHOMETPUYECKHUX (PYHKIUH.

* OnuceiBaTh 10 rpaduKy cBoMcTBa PYHKIUH (UUTATh rpaduK).

* UccrnenoBath QyHKIMU U CTPOUTH TpadUKH 1O pe3ysibTaTaM

UCCJICIOBAHMS.

* Pemath ypaBHEHHsI, HEpaBEHCTBA U 33/1a4M C TTapaMeTPaMHU, UCIOJb3Ys (yHKIMOHAIBHO-TpadUIecKuit
METO/I.

B nosceonesnoil ocuznu u npu uzyuenuu Opyeux y4eoHvlx npeomemos:

* OmpenensaTh Mo rpadukaM U HCIONb30BATh JI PEUICHHs MPHUKIAIHBIX 3a/a4 CBOMCTBA PEabHBIX
MPOLECCOB U 3aBUCUMOCTEN,

UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU 3aJauH.

DJIeMEeHThI MATEMAaTHYeCKOI0 aHAIHU3a

* Bragers noHsTUsiMU: IEpBOOOpa3Hast, HEONPEAeAEHHBIN HHTETPaI, ONPEACIEHHBIN HHTETPaJl.

* Bnagerp moHATHAMHU: KPUBOJIWHEHHAs Tpameuus, KpUBOJHMHEWHas QUrypa; ymMerb HaXOAWTh HX
IJIOIIA/b.

[IpumMensTh B pemieHuu 3aaa4 popmyiny Herotona - JleitOuuia u e€ cneactusl.

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:

*Pemiate mpukiagHbie 3aa4n 1Mo Ouonoruu, GuU3NKe, XUMHUH, SKOHOMHKE, CBSI3aHHBIE C HCCIEI0BAHUEM
XapaKTEPUCTUK MPOLIECCOB, MHTEPIPETUPOBATH MOJYUYEHHBIEC PE3YJIbTATHI.

YpaBHeHHUsI M HEPABEHCTBA

* CB00OOIHO omepupoBaTh MOHATUAMHU: YypaBHEHHE, HEPAaBEHCTBO, PABHOCWIIbHBIE YpPaBHEHHUS W
HEPABEHCTBA, yPABHEHUE-CIICACTBHE.

* Pemarp ypaBHeHust 3-ii u 4-if creneHei, ApoOHO-palMOHAIbHbBIE, WPpPALMOHAIBHBIE M CTENEHHbIE
YpaBHEHUS.

 IIpumensaTs TeopeMsl Buera u be3y k pellieHUI0 ypaBHEHUMN.

* Bnagets MeTogamMu pelieHus MoKa3aTeNbHbIX U JJOrapu(pMUUYECKUX YPAaBHEHUN U HEPABEHCTB.

* IloHMMaTh ¥ IPUMEHATH TEOPEMBI O PABHOCWIIBHOCTH YPABHEHUN

Y HEPaBEHCTB.

* BBINOJIHATH paBHOCUIIBHBIE TPEOOPa30BaHMs IPU PELICHUN YPaBHEHUN 1 HEPABEHCTB.

* Bragets MeTOgaMM 1OKa3aTENbCTBA HEPABEHCTB.

* Pemiats ypaBHEHHs B LI€JIBIX YUCTIAX.

* N300pakaTh Ha MJIOCKOCTH MHOKECTBA PELIEHUH ypaBHEHHUI U HEPABEHCTB C IBYMS [I€PEMEHHbBIMHU.

B noseceonesnotl dcusnu u npu u3ydeHuu Opyeux npeomemos:

* lcnonb3oBaTh ypaBHEHUS U HEPABEHCTBA MPH PEIICHUH 33]a4 Ha APYTUX YUeOHBIX IpeaMeTax.

* YMETb OLICHUTb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YJIbTAT.

* lcnonp30BaTh ypaBHEHUS M HEPABEHCTBA KaK MAaTeMaTHYECKHUE MOJENH Ul ONUCAaHUSA pealbHBIX
CUTyalui U 3aBUCUMOCTEH.



JJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTHKH

* CBobomgHO  omepupoBaTh  MOHATUSIMH: KOHEYHOE  MHOXECTBO, JJIEMEHT  MHOXECTBA,
MOJMHOKECTBO, TIepeceueHne U OOBeIUHEHHWE MHOXKECTB, YHCIIOBBIE MHOXKECTBA HAa KOOPJAMHATHOU
IPSIMOMA.

* HaxomuTh mepecedyeHHe W OOBCAMHEHHE MHOXKECTB, IPEJCTABICHHBIX TI'papUYECKd Ha YHCIOBOH
IPSIMOMA.

* CTpoUTh HA YMCIIOBOM MPSMOM MOJAMHOKECTBO YHCIIOBOTO MHOKECTBA.

* 3a1aBaTh MHOXKECTBA MEPEUHUCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM.

* [IpoBoauTH AOKA3aTENbHBIE PACCYKACHUS 1T 000CHOBAHUSI HCTHHHBIX M JIOXKHBIX YTBEPIKICHUMN.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:

* lcrionp30BaTh YUCIOBBIE MHOXKECTBA Ha KOOPIUHATHOW MPSMOMU JJIsi ONMMCAHUS PEeaTbHBIX MPOIECCOB
SBJICHUI.

* [IpoBOIUTE JIOTHYECKUE PACCYKICHUS B CUTYAIUSX IOBCEAHEBHON KU3HU.

CraTucTHKA M TeOpHUsi BEePOSITHOCTEMH, JIOTHKA U KOMOMHATOPHKA

* meTsb npenicTaBieHre 00 OCHOBAaX TEOPUHU BEPOSTHOCTEH.

* lmerp mpencraBieHHE O JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BEIMYMHAX U 00 uX
pacrpeesieHUsIX, O He3aBUCUMOCTH CITy4aiHbIX BEJIMYHUH.

* ImeTh npesicTaBiIeHUE O MATEMAaTUYECKOM 0XKMJIAHUU U TUCHIEPCUH CIIy4alHbIX BEJIUYHH.

*JIMeTh mpencTaBI€HUE O HOPMAIBbHOM pacIpellelIeHUd U IpUMepax HOPMAalbHO paclpeienéHHbIX
CIIyYalHBIX BEJIMYHH.

* [TornMaTh CyTh 3aKOHa OOJIBIIMX YUCEN U BHIOOPOUYHOTO METOa U3MEPEHHUS BEPOSTHOCTEH.

* Uurarh, COMOCTaBIATb, CPaBHUBATh, MHTEPIPETUPOBATH B IPOCTHIX CIIydasX peajibHblE aHHBIEC,
IpeJCTaBICHHbIE B BUE TaOIMLl, AUarpamMm, rpaduKoB.

B noeceownesnoul scusnu u npu uzyyeHuu Opyeux npeomemos:

* BoruncisTe, OLleHUBaTh U CPaBHUBATh BEPOSTHOCTH COOBITUM B peallbHON JKU3HH.

* BriOupatb MeTo1bI IpeiCTaBICHUS U 00paOOTKH JaHHBIX.

TexcToBbIE 3a70a4N

* PemiaTh TEKCTOBBIE 337ja4l PA3HBIX TUIIOB OBBIIIEHHOI'O YPOBHS CJI0KHOCTH.

* AHanmM3upoBaTh ycloBUE 3agaud. ONHCHIBaTh PEaJbHBIE CUTyallMM C IOMOLIBI0 MaT€MaTHYECKHX
MOJIEIIEH.

* [loHuMaTh 1 MCMOJIB30BATh AJIS PELICHH 3a1a4l UH(POPMALIMIO, IPEICTABICHHYIO B BUJIE TEKCTOBOU U
CUMBOJIbHOMH 3allMCH, CXeM, TaOJIULI, IUarpaMM, rpa)uKoB, PUCYHKOB.

* JleficTBOBATh 110 AITOPUTMY, COAEPIKAIIEMYCS B YCIOBUH 3a4a4u.

* lcnionb30BaTh JIOTHYECKUE PACCYKACHUS IPU PEIIEHUH 3a/1a4H.

* AHAIM3MPOBATH M MHTEPIPETHUPOBATH MOJYUYCHHbIE PELIEHUs B KOHTEKCTE YCIIOBHS 3a]laud, BHIOMpATh
pelIeHus, He MPOTUBOPEYAle KOHTEKCTY.

* Pemath 3amauu, CBs3aHHBIE C JOJEBBIM Yy4yacTHEM BO BIaJ€HUU (UPMOH, NpeanpusTueM,
HEJABM)KUMOCTBIO.

* Pemath 3a7auu Ha NPOCTHIE MPOLEHTH! (CHCTEMBI CKUIOK, KOMHUCCHU) M Ha BBIUHCIIEHHE CIOXHBIX
MPOLIEHTOB B Pa3JIMYHbIX CXEMax BKJIa/0B, KPEIUTOB U UIIOTEK.

* IlepeBomuTh MpH pELIEHWU 3a7aud HHMOPMALUI0 M3 OAHOW (GOPMBI B JAPYTrYIO, MCIONB3YS IpPH
HEOOXOJJUMMOCTH CXEMBbI, TaOJINIIbI, TUarpaMMBbl, TpauKH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

* Pemiath npakTuueckue 3aaun, BOZHUKAOIINE B CUTYalUsX IOBCEAHEBHON KU3HU.

I'eomerpus

- OnepupoBaTb MNOHATUSIMM: UWIMHIPUYECKas IOBEPXHOCTh, 0Opasyiouye LUIHMHIPUYECKON
MOBEPXHOCTH; IMJIMH/P; KOHUYECKas MOBEPXHOCTb, OOpa3ylolMe KOHHMYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MmoBepxXHOCTb.

- Pacnio3HaBath Tena BpaleHus (IMIIMHAP, KOHYC, cdhepa u map).

- OOBACHATH CIOCOOBI MOIYYEHUS TE BPAILICHHS.

- Knnaccu¢unupoBats B3auMHOE pacnookeHne chepbl U MITOCKOCTH.



- OnepupoBaTh MOHATUAMM: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA; IIapOBOl CIIOH,
OCHOBaHUE I11apOBOI'0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

- Boruncnare 00bEMBI U MJIOLIAAN TOBEPXHOCTEH TEJ BpAIICHUS, TEOMETPUUECKUX TeNl C MPUMEHEHUEM
dbopmyI.

- OnepupoBaTh MOHATUSMU: MHOTOIPAaHHUK, BIHCAHHBIN B cepy W ONMUCAHHBIN OKOJIO chepsl; chepa,
BIIMCaAHHAs B MHOT'OI'PAHHUK WJIA TCJIO BPpALICHUA.

- BeruncnsaTh COOTHOILIEHUS MEKTY IJIOMIAASIMU TOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TEI.

- M300paxkaTh nu3y4aeMble GUTYpPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

- BBINoAHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEPXY,
cOOKY, CHU3Y; CTPOUTb CEUEHUs TEJl BPaIllCHUS.

- U3Bnekarb, wuHTEpIpeTHPOBaTH U MNPEeOOpPa3OBbIBATH HMHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUTrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

- OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

- BrimoaHATh IIGfICTBPISI CJIOKCHUS BCKTOPOB, BbBIYMTAHWA BCKTOPOB M YMHOXCHHSA BCKTOpAa HA 4YMCIIO,
O00BSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJaIOT.

- [IprMeHsATs mpaBWIIO NapaJLIEICIUIIEAA.

- OnepupoBaTh MNOHATUSIMH: JI€KapTOBBl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PAaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA, YIoJl MCKAY BCKTOPaMH, CKAIPHOC IIPOU3BCIACHUC
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

- HaxonuTte cymMmMy BEKTOpPOB M IIPOM3BEAECHHE BEKTOpa Ha YMCIO, YTOJI MEXKIY BEKTOpaMH, CKalIspHOE
MIPOU3BEJICHUE, PACKIA/IBIBATH BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

- 3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT.

- IlpumensaTs reomeTpuueckue (GakThl I PELICHUS CTEPEOMETPUUYECKUX 3a/ad, MPeroiararoiinx
HCCKOJIBKO IAaroB pCiCHus, €CJIN yCJI0BUA NIPUMCHCHUS 3a/IaHbI B SIBHOM q)opMe.

- Pemats npocteiiirie reoMmeTpuuecKue 3aJaul Ha NPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIA.

- Pemarsn 3aJadu Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIICHUN M HaXO0KACHUC T'COMCTPUUCCKHX
BEJIMYMH 10 oOpa3laM WM aJIropuTMaMm, MPUMEHSs U3BECTHBIE METOJIbI MPU PEHICHHH CTaHIapTHBIX
MaTeMaTUYECKUX 3a/1a4.

- IIpuMeHATh mpocTelIne NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IpU
PELIEHUH CTEPEOMETPUYECKUX 3a/1aU.

- IlpuBonuTh mnpuMepsl MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE W KU3HH, pACIO3HABATh
IMPOSABJICHUEC 3aKOHOB r€COMCTPHU B UCKYCCTBC.

- [IpuMeHATHh MONy4YEHHBbIE 3HAHUA HA MPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTyallMd W IPHUMEHSTh
U3YyYECHHbIE TIOHATUS B IpOLlIEcCe NMOMCKAa PEUIeHHMs] MaTeMaTH4ecKd CPOpPMYJIHPOBAHHON NPOOIEMBI,
MOJICJIMPOBATh pPEAIbHbIE CHUTYyallMd Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh IMOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHSITHM M TeopeM, ammapara aiareOpbl; pelaTh MpakTHYeCKHe
3a/1auu, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUECKUX BEIIUYHH.

BBIMyCKHUK MOJYYHT BO3MOMKHOCTH Hay4duThesi B 11-M Kkimaccax Ha yriyOJeHHOM ypoBHE (st
Pa3BUTHS MBIIUIEHHS, UCITOJIB30BaHKS B TOBCEIHEBHOM KU3HHU U 00€CIICUECHHST BO3MOKHOCTH YCITEITHOTO
NPOIODKEHHsT 00pa30BaHKs 1O CIEIUATBHOCTIM, CBS3aHHBIM C HCCIEIOBATEIBLCKON JESTETHHOCTHIO B
o0JIacTH MaTeMaTWKH, W IO CHENHAIBHOCTSIM, HE CBS3aHHBIM C TPUKJIAIHBIM HCIOJIB30BaAHUEM
MaTeMaTHKH):

JeiicTBUTE/IbHBIC YHCJIA U BbIPAKEHUA

* CB0OOAHO ONEpUpPOBATH YUCIOBBIMU MHOXKECTBAMU MPHU PELLICHUH 33/1a4.

* lMeTh 6a30BBIE MPEICTABICHUS O MHOXKECTBE KOMITJIEKCHBIX YHCE.

* [Tonb30BaThCS OLICHKON M IPUKUIKOM IPH NMPAKTHYECKUX PacyETax.

* IlpumeHsATh MpH pelIeHUH 33had MpocTeiimme (QYyHKIUM KOMIUIEKCHOH IEePeMEeHHOM Kak
reoMeTpHuecKre Mpeodpa3oBaHUs.

* [IpumMensaTh npu pemeHnn 3a1a4 OCHOBHYIO TEOpEMY alreOphl.

* [IpuMeHATh U pelIeHNN 3a/1a4 LEIOYUCIICHHBIE U [IEJI03HaYHbIE MHOTOUYJIEHBI.



* Bnaners NMOHATUSAMU «IPHUBOJUMBIE W HENPUBOAMMBIE MHOTOYICHBD» M NMPUMEHATh UX MPU PEIICHUU
3a/1a4.

* VIMeTb 6a30BbIE MPEICTABIECHUS O MHOXKECTBE KOMITJIEKCHBIX YHCEIL.

* [lpuMeHsAT, mpH pemIeHHH 33734y MpocTeimue (QYHKIUM KOMIUIEKCHOW TEepEeMEHHOH Kak
reoMeTpruYecKue Npeodpa3oBaHMmsl.

DOyHKUUHA

* Bragers NoHATHEM acCHUMITOTBI U yMETh HAaXOAWThb BEPTUKAJIBHBIC, TOPU30HTAJIIbHBIE U HAKJIOHHBIE
ACUMIITOTHI.

* [IpuMeHATh MeTO/Ibl pelieHNs (PYHKIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

DJIeMeHTBhI MaTeMATHYeCKOr0 AHAJIH3A

* CBOOOAHO BIa/ETh anmapaToM MaTEeMAaTUYECKOI'O aHaIM3a JAJS BBIYMCIEHUS MPOU3BOAHBIX (YHKLUI
OJTHOW TIEPEMEHHOM, JIJIsl UCCIIETOBAHMS U MOCTPOCHUS IpauKOB PYHKIUH, B TOM YHCIIE UCCICIOBAHUS
Ha BBIITYKJIOCTb.

* YMeTh IPUMEHATH IIPU PELICHUH 3a1a4 TeopeMbl Beliepiirpacca.

* YMeTb BBINOIHATh NPUOIMKEHHBIE BBIYMCICHHUS.

*OnepupoBaTh MOHATHEM «IIEPBOOOpa3HAsH) MPHU PEIICHUH 3a/1a4.

*BBIUMCIIATh NPOU3BOAHYIO OJHOYICHA, MHOIOWIEHA, KBAaJpPaTHOIO KOPHS, IPOU3BOJHYK) CYMMBbI
(GyHKIMIA.

*OB11a/1€Th OCHOBHBIMHU CBe/IeHUSIMH 00 nHTerpaie HetotoHa - JleiiGHuIa 1 ero npuMeHeHu .
*BBIYncasTh ¢ TOMOIIBIO HHTErpasia 00bEMBI TEJI BPALICHHUS.

YpaBHeHUs] M1 HEPABEHCTBA

* CB0OOHO BJIa/IeTh METOJAMH PELIEHHS] TPUTOHOMETPUUECKUX YPAaBHEHUHN U UX CUCTEM.

* Pemate 6a30Bble TPUTOHOMETPUYECKHE HEPABEHCTBA U UX CUCTEMBI.

* BeInoiaHsaTh 0TOOp KOpHEN ypaBHEHUN WM PELICHUI HEPABEHCTB B COOTBETCTBUU C JIOTIOJIHUTEIbHBIMU
YCIIOBUSIMU U OIPaHUYCHUSMH.

*CBOOOTHO OTpenensiTb THI W BHIOMPATh METOJ pEUICHHs II0KA3aTeNbHBIX M JIOTapu(MUYECKUX
YPaBHEHUI U HEPABEHCTB, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB.
*CBOOOTHO pemIaTh CUCTEMBI JIMHEHHBIX YPaBHEHHIA.

*/cnonp30BaTh METO MHTEPBAJIOB JIs PELLICHUS HEPABEHCTB.

*PemiaTh OCHOBHBIE TUIIBI YPABHEHHI M HEPABEHCTB C ITApaMeTpaMHu.

TIpUMeHATH MpH pelleHnHy 3a1au HepaBeHcTBa Komu — Bynskosckoro, Mencena, beprysm.

DJIeMeHThI TEOPMH MHOKECTB M1 MATEeMaTHYeCKO JIOTUKH

* OnepupoBaTh NOHATHUAMHU CYETHOTO M HECUETHOIO MHOKECTBA.

* OnepupoBaTh NOHSITUEM OIPEETIEHUSI, OCHOBHBIMU BUJAMH OIPE/IETCHUM.

* [IonrMaTh CyTh KOCBEHHOT'O JOKA3aTEIbCTBA.

[ IpumenATHE METOA MATEMAaTUYECKOM MHAYKIIMY JIJIsl IPOBENCHUS PACCYKACHUM U T0KA3aTEIbCTB.

* Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK JIJIS ONIMCAHUS PEAIBHBIX IIPOLECCOB U SBICHUMN.
CraTucTHKA M Teopusi BepOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

* Bnagers ¢popmyinoit OuHoma HeroToHa.

*lIMeTp mpeAcTaBIEHME O CTAaTUCTUYECKUX THIIOTE3aX M IIPOBEPKE CTATUCTHUYECKOM THUIIOTE3BI, O
CTaTUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH.

*/IMeTh npeACTaBIeHNE O CBA3U DMIIMPUYECKUX U TEOPETUUECKUX PACIIPEACIICHUM.
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*Pemath 3a1a4u pa3HbIX TUIIOB, B TOM YMCJIE 3a1a4M MOBBIIIEHHON TPYAHOCTH.

*Bri0MpaTh ONTUMaNIbHBIN METO] peIIeHHs 3a/1a41, PACCMAaTPUBAas Pa3IMYHbIE METOIBI.

*CTpOUTh MOJIENB PELICHUS 337a4H, IPOBOJANTH JI0KA3ATENbHBIE PACCYKICHHUS.

*Pemars 3anmaum, TpeOyromme mnepedopa BapHAHTOB, INPOBEPKU YCIOBUH, BBIOOpPAa ONTHMAIBHOTO
pe3yJbTara.

* AHaIM3UPOBATh U MHTEPIIPETUPOBATH PE3YIbTaThl B KOHTEKCTE YCIOBHUS 3ajaui, BHIOUPATh PELICHUs, He
IIPOTUBOpEYAIINE KOHTEKCTY.

* IlepeBoauTh MpH pEUIEHUH 3aJa4d HMHPOPMALMIO M3 OJHOW (OPMBI B JAPYTrYIO, HCIONB3YS IPH
HEOOXOJMMOCTH CXEMBbI, TaOJIUIIbI, TPAQUKH, TUArPAMMBI.
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