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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

Ne HaumeHoBaHue pa3/iejioB U TeM NMPOTrPAMMBbI KoauyecTBo KoauuecTBo
n/n 4acoB KOHTPOJIBHBIX
padort
1 [ToBTOpenue kypca 10 xacca 4 -
2 MHorouieHsl 10 1
3 Crenenn u kopuu. CreneHHas GpyHKINS 24 1
4 [TokazarenbHass U Jorapupmuyeckas GyHKINS 29 1
5 Wnrerpan 8 -
6 DIIeMEHTHI KOMOMHATOPHUKH, CTATUCTUKH H 10 1
TEOPHH BEPOIATHOCTEH
7 YpaBHeHus u HepaBeHCTBa. CHCTEMBI YPaBHEHHUH U 33 1
HEPaBEHCTB
8
[ToBTOpenue u 0000IIEeHNE 18 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6
I'eomeTpust
Ne HaumeHoBaHue pa3/ieioB U TeM NPOrPaMMbI KoummuectBo KoummuectBo
n/n 4acoB KOHTPOJBHBIX
padort
1
IToBTOpenue kypca 10 kmacca 3 -
2
Hunuuap, KoHYyC, Iap 16 1
3
O06beMsbI Ten 16 1
4
Bekropsl B mpocTpaHcTBE 6 -
S MeToa KOOpIUHAT B MPOCTPAHCTBE. J[BHXKECHUS 15 1
6
[ToBTOpeHue u 0000IIEeHNE 12 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4

Anreﬁpa U HAYAJIa MATEMATHYE€CKOIro aHa/im3a

IHoBTOpenue kypca 10 kiaacca (44)

Mmuorousienn! (10 u)

MHorouneHsl 0T 0HOM U HECKOJIbKUX NepeMeHHbIX. Teopema besy. Cxema I'opuepa. CummeTpudeckue u
OJIHOPOJIHbIE MHOI'OWIEHBI. Y pPaBHEHUS BBICILIUX CTEIEHEN.




Crenenn n kopau. CteneHHble PyHKUMHU (24 1)

[ousATHE KOPHS N-0#f CTENeHN U3 ACHCTBUTENHHOTO uncia. OyHkuuu y=n, x, ux cBoicTBa u rpaduku. CBoiicTBa
KOpHA N-0if crenienu. [IpeoOpazoBanue BEIpaXeHUH, coepKalmux pajaukaisl. O000IIeHHE TOHATHS O MTOKa3aTele
creriend. CteneHHble (YyHKIMU, UX CBoWcTBa U rpaduku. JuddepennmpoBanne u uHTErpUpoBaHue. V3BpieueHne
KOpHEHW N-0ii CTeNeH! U3 KOMILJIEKCHBIX YHCE.

Ioxa3aTeabHas u gorapudpmudeckas GpyHkunu (29 4)

ITokazatenpHass QyHknus, e€ cBoiictBa W Tpaduk. [lokazaTenbHble ypaBHEHWS W HepaBeHCTBa. [loHsATHE
norapudma. Oynakuus y=loga x, eé cBoiictBa u rpaduk. CBoiicTa sjorapudmoB. Jlorapupmudeckre ypaBHEHHUS U
HepaBeHcTBa. JuddhepeHnnpoBanme MoKa3aTenbHON 1 JorapuGMUUecKoi GpyHKIHH.

IMepBooGpa3Hast u mHTErpad (8 4)

[lepBooOpazHas u Heompenen€HHbIA WHTerpan. OmnpenenéHHBIM HWHTErpal, €ro BBIYHCICHWE U CBOMCTBA.
Brruncnenwne miomaneit miockux ¢uryp. Ilpumeps! npuMeHeHns HHTErpana B pusnke.

DyleMeHThl KOMOMHATOPUKH, CTATUCTHKH U Teopuu BepositHocTeii (10 u)

BepostHOCTh 1 TeomeTpusi. HezaBUCHMBIE TOBTOPEHHS UCTIBITAHUN C JBYMS HCXOIAMH.
CraTucTHyeckie MeTo Il 00padoTku HHpopManuu. ['ayccoBa kpuBasi. 3aKOH OOJIBIINX YHCET.

YpaBHenus u HepaBeHcTBa. CHcTeMbl ypaBHeHHil 1 HepaBeHCTB (33 4)

PaBHOCMIIBHOCTD ypaBHeHUM. OOImue METOB! pellleHHus ypaBHEHHH. YpaBHEHHs ¢ MoayysiMu. MppanuoHanbHbIe
ypaBHeHus. Jloka3aTeIbCTBO HEpaBeHCTB. PelleHHe paloOHAJIBHBIX HEPABEHCTB C OJHOM IEepeMEHHOIL.
HepasenctBa ¢ moxyssimu. MppanuoHanbHble HEpaBEHCTBA. YPaBHEHHUS M HEPAaBEHCTBA C ABYMs IEPEMEHHBIMU.
JuodantoBsl ypaBHeHUs. CHCTEMBI ypaBHEHUN. Y paBHEHHUS 1 HEPABCHCTBA C ITapaMeTPaMHu.

IMoBTopenue u o6odmenue (18 u)
I'eomerpus

IoBTOpenne kypca 10 knacca (3 u)
uaunap, konyc, map (16 1)

[onstne mwmaapa. [Inomans noBepxHoctn mwiuHApa. [loHsatme konyca. Ilmomiane MOBepXHOCTH KOHYcA.
VYceuennsnii konyc. Cdepa u map. YpaBHenue cdepbl. BzaumHoe pacmonoxkeHue cdepbl M TIIOCKOCTH.
KacatensHas minockocTs k chepe. ITnomans chepsr.
OcHOBHasI 1IeTIb - JaTh YYalIUMCS CHCTEMATHIEeCKUE CBEICHUS 00 OCHOBHBIX TEJaX W IOBEPXHOCTIX BpAIICHHUS -
HWIMHIpE, KOHYyCce, cdepe, mape.
W3yyenune kpyribix Ten (LIMIMHIpPA, KOHYyca, IIapa) M WX MOBEPXHOCTEH 3aBeplLIaeT 3HAKOMCTBO YYalIHXCS C
OCHOBHBIMH TIPOCTPAHCTBEHHBIMH (PUTYpaMu. BBOIATCS MOHITHS TMIMHIPAIECKON M KOHUMIECKOH TTOBEPXHOCTEH,
OWIMHAPA, KOHYCa, yceueHHOro koHyca. C TIOMOLIbIO pa3BEpPTOK ONPENENIAIOTCS IUIOMIaAM HX OOKOBBIX
MOBEPXHOCTEM, BBIBOJIITCS COOTBETCTBYIOIIHE (GOPMYJIbL. 3aTeM JNAlOTCs onpeaesieHus chepsl U 1mapa, BHIBOJAUTCS
ypaBHEHHE C(epsl U C €ro MOMOUIBI0 HCCIEAYETCS BOIPOC O B3aUMHOM PACIIONIOKEHHUU CPEPHl U IUTOCKOCTH.
IMnomane cdepsl ompenensercs Kak IMpeles MOCISJOBATEIFHOCTH IUIOMIAACH OMHCAHHBIX OKOJO CQepsbl
MHOTOTPaHHUKOB TIPH CTPEMJICHWU K HYJIIO HanOOJBIIETO pa3Mepa KaxJIoW rpaHd. B 3amadyax paccMaTpUBarOTCS
pa3n4HbIe KOMOMHAIIMH KPYTJIBIX TE€I M MHOTOTPAHHUKOB, B YaCTHOCTH OIMCAHHBIC W BIHCAHHBIC IPH3MBI H
THUPaMHUIBL.
B nmaHHOM pasjenie M3JI0KEHBI TAKXKE BOMPOCHI O B3aWMHOM PACIOJIOKEHHH cPepbl W MPSIMOH, O CEUCHUSIX
ITHHIPAYIECKON U KOHHYECKOH MOBEPXHOCTEH pa3InIHBIMU ILIOCKOCTSIMH.

O6bembr Tea (16 1)

O6BeM mpsaMoyrosasHOTo napasienenuneaa. O0beMbl IPIMON MPU3MBI U IIMIHHAPA. OObEeMbl HAKIIOHHON MPU3MBEI,



nupamMuIsl U KoHyca. O0beM miapa u mwiomans chepsl. OOBEMBI MApOBOT0 CErMEHTa, MAPOBOTO CIIOS M IIAPOBOTO
CeKTopa.

OcHoBHas 1ieJlb — BBECTH IMOHATHE o0beMa Tella W BBIBECTH (OPMYJIbI JJIS BBIYMCICHUS 00BEMOB OCHOBHBIX
MHOTOTPaHHUKOB M KPYTIIBIX TEJl, U3YUYCHHBIX B KYPCE CTEPEOMETPHHU.

[NonsiTne 0ObeMa Tella BBOJUTCS aHAIOTHYHO HMOHATHIO TUIOMIAAN IUIOCKOH (Gurypsl. @OpMyIUpPYIOTCS OCHOBHBIE
CBOMCTBa 00BEMOB, U Ha MX OCHOBE BBIBOAUTCS (popMylia oObemMa MPSIMOYTONBHOTO Mapajieienuiea, a 3aTeM
TOPSMOW TIPU3MBI B TUIUHIPA. DOopMyITEl 00BEMOB APYTHX TEN BBIBOAATCS C TMOMOIIBI0 UHTEIPAIBHON (DOPMYIIBL.
dopmyna oObeMa Iapa HCIob3yeTcs I BhIBOAA (DOPMYIIBI IO chephl.

BexTtops! B npocTpanctie (6 1)

Ilonarue BexkTopa B mpocTpaHcTBe. ClIO)KEHHE W BBIYMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHUCIIO.
KommuianapHbie BEKTOpPBI.

OcHoOBHas 11e7Ib — 3aKpEeNuTh U3BECTHBIE yUYaIllUMCS U3 Kypca IJIJaHUMETPHUU CBEIEHHUS O BEKTOpax M IEHCTBHSX
HaJ HUMM, BBECTU IOHATHE KOMIUIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE U PACCMOTPETH BOIIPOC O PA3JI0KEHUU
JF000r0 BEKTOpa 10 TPEM JTaHHBIM HEKOMIUTaHAPHBIM BEKTOPaM.

OcCHOBHBIE ONpeAeIeHNs, OTHOCALIMECA K JeMCTBUAM HaJl BEKTOpaMU B IIPOCTPAHCTBE, BBOAATCSA TaK )K€, Kak U JJIs
BEKTOPOB Ha IUIOCKOCTH. [lo3TOMy M3/I0)K€HME 3TOM 4YacTH MaTepuaya SIBJISETCS IOCTaTOYHO CKaThIM. boiee
MOAPOOHO PacCMAaTPUBAIOTCS BOIPOCHI, XapaKTEepHbIE I BEKTOPOB B MPOCTPAHCTBE: KOMILIAHAPHOCTh BEKTOPOB,
MpaBUIO MapajUleleNuIesa CIOXKEHHUS TpeX HEKOMIUIAHAPHBIX BEKTOPOB, pAa3loKEHME BEKTOpa IO TpeM
HEKOMIUIaHAPHBIM BEKTOpaM.

MeTton koopAuHAT B mpocTpancTie. /{Bu:kenus (15 u)

KoopmuHate! TOUKH M KOOPIUHATHI BekTopa. CKaIspHOE MPOU3BEACHHE BEKTOPOB.

JBwxkenuns YpaBHeHue tuiockocty. [IpeoOpazoBanue momoous.

OcHoBHas 1elb — CHOPMUPOBATH YMEHHE YUAlIUXCS NPUMEHSTh BEKTOPHO-KOOPAMHATHBIA METO K PEUICHHIO
3aj]1a4 Ha BBIYUCIICHUE YIJIOB MEKIY MPSIMBIMH U TUIOCKOCTSMH M PACCTOSHHUN MEXKIY IBYMs TOYKAMH, OT TOUKH JI0
TUIOCKOCTH.

JlanHbplii  pasgen  SABISETCS  HEMOCPEACTBEHHBIM  MPOJOIDKEHHEM  IPeAbLAyIero. BBomutcs —moHsATHE
TPSMOYTOJIBHOM CHUCTEMBI KOOPIUHAT B MPOCTPAHCTBE, MAFOTCS ONPEACICHHS KOOPIMHAT TOYKH W KOOPAUHAT
BEKTOpa, PacCMaTPHBAIOTCS INPOCTEHIIME 3a1audl B KOOpJHMHATaX. 3aTeéM BBOJMUTCS CKaIsIPHOE IPOU3BEICHHUE
BEKTOPOB, KpPaTKO MEPEUYHCIAIOTCS ero cBohctBa (0e3 I0Ka3aTenbCTBa, IOCKOJIBKY COOTBETCTBYIOIIUE
JIOKA3aTeNIbCTBA OBUIM B Kypce IUIAHUMETPUH) M BBIBOISTCA (DOPMYIBI ISl BBIYKMCICHUS YIJIOB MEXKAY ABYMS
IPSMBIMH, MEXIY HPSMOH M IJIOCKOCTBIO. /laH Taxke BBIBOJ YPaBHEHHS IUIOCKOCTH M (OPMYIIBI PACCTOSIHUS OT
TOYKH JI0 [IOCKOCTH.

B KOHIIC pa3aeciia H3y4daroTCsd ABWIKCHHUA B IIPOCTPAHCTBC: ICHTpaJbHAasA CHUMMETpHsA, OCCBass CHUMMETPHA,
3epkajibHas cummetpusi. Kpome Toro, paccMoTpeHo mpeodpa3zoBaHue oA00Ms.

HosTopenue u 0606menue (12 v)

HnaﬂnpyeMLIe pe3yJbTaThbl

BoimyckHuk Hayuutess B 11-M kiacce Ha yriryOJ€HHOM YpOBHE (Ul YCHELIHOT'O NMPOJOKEHUS
00pa30BaHMs MO CHEHATbHOCTSIM, CBSI3aHHBIM C MPUKIIAJHBIM HCIOJIB30BAHUEM MaTEMATUKH ):

Yuciia 1 BbIpaKeHUs

* CB0OOO/IHO OmNEepUpOBaTh MOHATHAMM: LI€JI0€ YHCIO, PALMOHAIBHOE YHCIIO, UPPALMOHATIBHOE YHCIIO,
JIEHCTBUTENIBHOE YKCIIO. FIMETh IIpeicTaBlIeHHE 0 KOMIUJIEKCHBIX YHCTIaX.

* BoinonHsTh apudmernueckue AeUCTBHS ¢ JeHCTBUTEIBHBIMU YHCIaMU, COYETasi yCTHBIE M MUCbMEHHbIE
MPUEMBI.

* Boimonusate apudmMeTrnueckue 1eiCcTBUS ¢ KOMIUIEKCHBIMH YHCIIaMH.

* CpaBHMBATh U YNOPSIA0UUBATH JIEHCTBUTENbHbIE yncia. M300paxarsh UX Ha YUCIOBOM MPSAMOA.

* BBINOJIHATE OKPYyIJIEHHE JEHCTBUTEIBHBIX YUCEN C 3aaHHOU TOYHOCTBIO.

* CBOOOJIHO OMEpPUPOBATH MOHATHSAMHU IIOHUKEHHE IMPOLEHTa», «IOBBIIIEHHE MPOLEHTa», HopMyIaMu
BBIYKCIICHHS IIPOCTOTO U CJIOKHOTO IPOLEHTOB.



* CBOOOIHO oOmepupoBaTh MOHATHUSAMH: KOPEHb N-OM CTENEeHW W3 YHCIA, CTETEHb C PalOHAILHBIM
nokasaresem, Jiorapudm uucna.

* BEIMOMTHATE TOXIECTBEHHBIE TPEOOPa30BaHIsI MHOTOWICHOB, B TOM YHCJIE OT HECKOJIBKHUX NTEPEMEHHBIX.
* BBIMOMHATH CTaHAAPTHBIE TOXIECTBEHHBIE MTPEOOPA30BaHHS TPUTOHOMETPHUECKUX, JTOTapHU(PMHUECKUX,
CTENICHHBIX U UPPALOHATIBHBIX BHIPAKECHHIA.

B nosceonesnotl dcusnu u npu u3y4eHuu Opyeux y4eOHvlx npeomemos:

* BEIMOMHATE ¥ 00BSICHATH PE3yNbTaThl BEIYMCICHUS MIPH PELICHUH 33134 IPAKTHYECKOT0 XapakTepa.

* CoCcTaBNsATh U OLEHHBATH PA3HBIMH CIOCOOAMH YHCJIOBBIC BBIPAKEHUS IMPH PELICHUH MPAKTHYECKUX
3a/1a4 U 3a/1a4 U3 IPYTUX yYEOHBIX IPEIMETOB.

* BBINOJHATH TOXKAECTBEHHBIE TPEO0OPA30BaHUS IPU PELICHUH 33/1a4 HA APYTUX Y4eOHBIX MpeIMeTax.

DOyHKUUHA

* Brnaserp MOHATHSMHU: 3aBUCUMOCTb BEIMYUH, (QYHKIMs, apryMEHT M 3HaueHue (yHKIUH, 00JIacTb
orpeneneHus 1 001acTh 3HaueHUi GyHKIMH, TpaduK 3aBUCKIMOCTH, TpapuK PYHKLINH.

* 3HaThb cBOMCTBA (PYHKLMI: BO3pacTaHue U yObIBaHNE (YHKIIMU HAa YUCIOBOM IPOMEXKYTKE, HanOoblIee
U HauMeHblllee 3HaueHWe (QYHKIMM HAa YHCIOBOM IPOMEXYTKE, OTPAHUYEHHOCTH, BBIIYKIIOCTH,
HENPEepbIBHOCTh (DYHKIMHU, Y€THAss U HEUYE€THas (QyHKUUHU, Nepuoauyeckas (QyHKUuUs, HYJIH (YHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YMETh MX JOKA3bIBATh U IPUMEHATH B PEIICHUH 3a/1a4.

* CBOOOJHO BIAJEeTh MOHATUSAMH: CTENEHHas, JorapudMuyeckas U IOKa3arenbHas (YHKIHUY,
DKCIIOHEHTA.

* [IpumensTh cBoiicTBa (DYHKUUI MpU PELLICHUH 3a/1a4.

* VYMerb CTpOUTh TpapuKd CTENEHHOW, JorapuMUYecKod ¥  TIOKa3aTeNbHOH  (YHKIHWH,
TPUTOHOMETPUUYECKUX (YHKLUH.

* OnuceIBaTh 10 rpaduky cBOCTBa QYHKIMHA (UUTATh rpaduK).

* UccnenoBaTh GyHKLIMU U CTPOUTH I'padMKH 1O pe3ysibTaTaM

WCCIIEI0BAHMS.

* Pemath ypaBHEHMsI, HEPaBEHCTBA U 3a/1a4M C IIapaMeTpaMHu, UCHOJb3ys (YyHKIMOHAIbHO-TpadUuecKuit
METO/.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

* OmnpenensaTts 1o rpagukamM M HCIONb30BaTh JJI PELICHMs MPUKIAJHBIX 3a/1ad CBOMCTBA peaJbHbBIX
IIPOLECCOB U 3aBUCUMOCTEN,

WHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOM 3a/1a4U.

DJIeMEHThI MATEMaTHYeCKOI0 aHAINU3a

* BriaseTs NOHATHSMU: IEpBOOOpaA3Hasi, HEONPEIEIEHHBIA HHTErpal, ONpeeNEHHBIA HHTErpaJl.

* Bnagerp mnoHATHAMU: KpPHUBOJMHEHHAs Tpaneuus, KpUBOJIMHEWHas ¢urypa; ymeTb HaXOIUTh HX
IIOLIA/Ib.

[ IpuMensTh B pemieHuu 3a1a4y popmyiy HetoTona - JleiiOuua u e€ cieacTsusl.

B noeceonesnotl scuznu u npu uzyveHuu Opy2ux npeomemos:

*Pemare mpukiIagHble 3a1a4M 110 OUOIOruH, (PU3HUKE, XUMUH, SKOHOMHKE, CBSI3aHHBIE C MCCIIE€A0BAHUEM
XapaKTEPUCTHK IPOLECCOB, UHTEPIIPETUPOBATD ITOJIyYEHHBIE PE3YJILTATHI.

YpaBHeHHUs] M HEPABEHCTBA

* CB0OOOIHO omepupoBaTh MOHATHUSIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHWIIbHbIE YpaBHEHUSA H
HEPaBEHCTBA, yPABHEHUE-CIIEICTBUE.

* Pemate ypaBHeHus 3-ii u 4-il creneHed, ApoOHO-pallMOHANIBHBIE, WPPALUOHAIBHBIE U CTENEHHBIE
YpaBHEHUS.

* [IpumensaTs TeopeMbl Buera n besy k peleHno ypaBHEHHM.

* BriaseTs MeTO1aMU peleHus MOKa3aTeNbHbIX U JIOTapu(PMUUECKHX YPaBHEHUN U HEPABEHCTB.

* IloHMMaTh ¥ IPUMEHSTH TEOPEMBI O PABHOCWIIBHOCTH YPABHEHUIN

Y HEPABEHCTB.

* BrinonHsTh paBHOCUIIBHBIE TPEOOPa30BaHNUs MIPU PEIIEHUN YPaBHEHUN U HEPABEHCTB.

* Bragers MeTOaMU JOKA3aTEIbCTBA HEPABEHCTB.



* Pemiath ypaBHEHHUsI B IICJIBIX YHCTIaX.

* M300pakaTh Ha MIIOCKOCTH MHOKECTBA PEIICHUI YPABHEHHI U HEPABEHCTB C IBYMS MIEPEMECHHBIMHU.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

* Mcnionp30BaTh YpaBHCHUS U HEPABEHCTBA MIPH PEIICHUH 33]a4 HA APYTUX YICOHBIX IPEeIMETaX.

* YMETh OLICHUTh M HHTEPIIPETUPOBATH TOJYYCHHBIN PE3yJIbTAT.

* Hcnonb30BaTh ypaBHEHUSI W HEPABEHCTBA KAaK MaTeMaTHYECKHUE MOJENU I ONMUCAHUSA pealbHBIX
CUTYyallMil U 3aBUCUMOCTEH.

DJIeMeHTBI TEOPHH MHOKECTB M1 MATEeMaTH4eCKOM JIOTUKH

*+ CBoOOgHO  omepupoBaTb  IMOHATUSAMHM:  KOHEYHOE  MHOXECTBO,  DJIEMEHT  MHOXECTBa,
HOJMHOXECTBO, TepeceyeHne M OObEITUHEHWE MHOMKECTB, YHCIIOBBIE MHOXKECTBA Ha KOOPAWHATHOMN
MIPSIMOM.

* Haxomute mepecedeHne u OOBEIMHEHHE MHOXECTB, IPEICTABICHHBIX TI'paUUecKd Ha YHCIOBOU
MIPSIMOM.

* CTpouTh Ha YMCIOBOU MPSIMON MTOJIMHOKECTBO YHCIOBOI'O MHOKECTBA.

* 3a71aBaTh MHOXKECTBA [IEPEUNCIICHUEM U XapaKTEPUCTHUECKUM CBOMCTBOM.

* [IpoBOUTH 1OKa3aTENbHBIE pacCyKI€HUs 111 000CHOBAHUS UCTUHHBIX U JIOKHBIX YTBEPKICHUH.

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:

* lcnonp30BaTh YHCIOBBIE MHOXKECTBA Ha KOOPIUHATHOM MPSAMOIl AJIsl OMMCAHUSI pealbHBIX MPOIECCOB U
SIBJICHUU.

* [IpoBOIUTH JIOTUYECKUE PACCYKICHUS B CUTYallUsX IOBCEAHEBHOM KU3HU.

CTaTHCTHKA ¥ TeOpHs BEPOSATHOCTEMH, JJOTUKAa 1 KOMOMHATOPHKA

* ImeTh nipesicTaBiieHre 00 OCHOBAaX TEOPUHU BEPOSITHOCTEH.

* lmerp mpencTaBieHHE O JUCKPETHBIX M HEMPEpPBIBHBIX CIyYaWHBIX BeIMYMHAX U 00 UX
pacnpeneseHusx, 0 HE3aBUCUMOCTH CIIy4YailHbIX BEJIMYMH.

* lImeTh mipesicTaBiICHUE O MATEMAaTUYECKOM OXKMJIAHUU U TUCTIEPCUU CIIyYalHbBIX BEJTHYHH.

*JIMeTb mnpeacTaBiIeHUE O HOPMAIBHOM pACHpPENETICHUM U IMPUMEPAX HOPMAIbHO paclpelenéHHbIX
CIIy4alHbIX BEJIMYUH.

* [TonumaTh CyTh 3aKOHa OOJIBIIMX YUCEI U BBIOOPOUHOTO METOa U3MEPEHHUS BEPOSITHOCTEM.

* Yurtarh, CONOCTABIATh, CPAaBHUBATh, MHTEPIPETUPOBATH B MPOCTHIX CIydasX pealbHbIE JaHHBIE,
MIpPE/ICTaBJIICHHBIC B BUJI€ TAOJIHII, TMarpamMmm, rpad)ukosB.

B nosceounesnoii socuznu u npu usyueHuu opyux npeomemos:

* Beiuucnare, OlIeHUBATh U CPAaBHUBATh BEPOSITHOCTH COOBITUI B peabHON )KU3HU.

* BriOupatb MeToIbI IpeICTaBIeHUS U 00paOOTKH JaHHBIX.

TexcroBble 3a1a4n

* PemraTe TEKCTOBBIE 3374l Pa3HBIX TUIIOB MOBBILIEHHOI'O YPOBHS CJI0KHOCTH.

* Ananu3upoBaTh ycioBue 3agaud. ONHCHIBaTh pEabHBIE CUTYallMd C IMOMOIIBI0 MaT€MaTUYeCKUX
MOJEJIEH.

* [ToHnMaTh ¥ UCHIOIB30BATh ISl PELIEHUS 3a/laull MH(GOPMAIIUIO, IPEICTABICHHYIO B BHJI€ TEKCTOBOM U
CHUMBOIIbHOM 3alUCH, CXeM, TaOIuIl, AUarpaMm, rpaduKoB, PUCYHKOB.

* JleficTBOBaTh 110 AJITOPUTMY, COJEPKAIIEMYCSl B YCIIOBUH 33/1a4U.

* Mcnionb30BaTh JIOTHYECKUE PACCYKACHUSI IPU PELIEHUH 3a1a4H.

* AHanU3UpOBaTh U MHTEPIPETUPOBATH MOJYUECHHbIE PEIICHUs B KOHTEKCTE YCJIOBUS 3a/layM, BEIOMpATh
pelleHus1, HE IPOTUBOPEYAINE KOHTEKCTY.

e Pemarp 3amaum, cBsA3aHHBIE C JOJIEBBIM Y4YacTHEM BO BIaJ€HUU QUPMOI, NpPEINpUITHEM,
HEABM>KHUMOCTBIO.

* Pemare 3a7ayn Ha IPOCTHIE MPOLEHTHI (CHUCTEMBbI CKUAOK, KOMHCCHUU) M Ha BBIUMCICHHE CIIOKHBIX
IIPOLIEHTOB B Pa3JIMYHbIX CXEMaX BKJIAa/l0B, KPEIUTOB U UIIOTEK.

» [lepeBonuTh mHpu peuIeHUH 3aJadd WHGOPMALKI0O W3 OAHOM (QOpMBI B JPYryto, UCHOIB3YS MpU
HEOOXOJUMOCTH CXEMBI, TAOJIHUIIBI, TUATPAMMBI, TpadUKH.



B nosceonesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

* Pemiath npakTudeckue 3a/1aui, BO3HUKAIOUIUE B CUTYAIUSX TOBCEIHEBHOM KU3HU.

I'eomeTpust

- OmnepupoBarTh TMOHITHSIMH: [WIHHIPHYECKAs TOBEPXHOCTh, O0Opa3ylolIue UIMHIPUICCKON
MOBEPXHOCTH; LWIMHJP; KOHUYECKas MOBEPXHOCTb, OOpa3yrolue KOHHMYECKONH MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.

- PacrioznaBats Tena Bpaienus (HIMHAP, KOHYC, cdepa u 1map).

- OOBACHATH CIOCOOBI NOJIYYEHHUS TEJ BPALLCHMUS.

- Knnaccudunupoats B3auMHOE pacnosioskeHue chepbl U MI0CKOCTH.

- OnepupoBarh MOHATUSMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM CIIOMH,
OCHOBaHUE I1apOBOT0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIIAPOBOU CEKTOP.

- Boruncnare 00bEMBI U MJIOMIAAM TOBEPXHOCTEH TEJ BPAIICHUS, TCOMETPHUECKUX TEJl C MPUMEHEHUEM
dbopmyi.

- OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIN B cepy W ONMUCAHHBINA OKOJIO chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

- BeramcnaTh COOTHOMIEHUS MEXKTY TIOMIAISIMK MIOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TEII.

- 306paxkaTh u3ydaembie (GUTYpBI OT PYKU U C IPUMEHEHUEM MTPOCTHIX YePTEKHBIX UHCTPYMEHTOB.

- BBIMOHATH (BBIHOCHBIC) TUIOCKHAE YEPTEXKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DHUTYp: BHJI CBEPXY,
cOOKY, CHH3Y; CTPOUTH CEUCHUS TEJl BpaIllCHUS.

- U3Binekarb, WHTEPHIPETHPOBATH M NPEOOPA3OBBIBATH HHPOPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

- OnepupoBaTh MOHSATUEM BEKTOP B IIPOCTPAHCTBE.

- BbInonHATh A€WCTBUS CIOKEHHSI BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO,
OOBSCHATh, KAKUMHU CBOMCTBAMH OHH 00JIaIAIOT.

- [IpumensTh MpaBusIo Napauienenuneaa.

- OnepupoBaTh TMOHATUSIMH: JI€KApPTOBBl KOOPIAWMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXIY BEKTOpPaMH, CKAIIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

- HaxonuTte cymMMy BEKTOpPOB U MPOU3BEACHHE BEKTOpa Ha YUCIO, YTOJI MEXIY BEKTOpaMH, CKaJspHOE
MPOU3BEICHUE, PACKIAIBIBATH BEKTOP 10 ABYM HEKOJUTMHEAPHBIM BEKTOPaM.

- 3a7aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPAUHAT.

- IlpumensaTp reomeTpuueckue (GakThl IJsi PEIICHUS] CTEPEOMETPUUYECKHX 3a/1ad, MPEIoIaratoimnx
HECKOJIBKO IIaroB PelIeHHs], €CIH YCIOBUS TPUMEHEHHUS 33aJIaHbl B IBHOU dopMe.

- Pemate npocteiire reomeTpruueckue 3aa4i Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia.

- Pemate 3amauuM Ha J0Ka3aTelbCTBO MAaTEMaTUYECKMX OTHOLICHWW M HAXOXKJIEHUE T€OMETPUUYECKUX
BEJIMYUH IO 00pa3laM WJIM aJTOpUTMaM, MPUMEHSSI W3BECTHBIE METOJBI MPU PEUICHUU CTaHIAPTHBIX
MaTeMaTUYECKHX 3a/1ay.

- IIpumMeHsTh TpOCTEHIIE MPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU
PELICHUH CTEPEOMETPUUECKUX 3a/aY.

- IlpuBomuTh mNpUMEpHl MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE W IKU3HH, pACIO3HABATH
MPOSIBIIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

- [IpuMeHATHh MONy4YEHHBIE 3HAHUS HA TPAKTHUKE: AaHAIM3UPOBATh peajbHbIE CUTYyallMd W TPUMEHSITh
U3YYCHHBIE TIOHATHS B MPOIIECCE TMOMCKA PEIIeHHs] MaTeMaTH4ecKd CHOpPMYIHPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh pPEAIbHBbIE CHUTYyallMd Ha S3bIKE TE€OMETPUU, HCCIIENO0BATh IMOCTPOCHHBIE MOICIHU C
UCIIONIb30BaHUEM TE€OMETPHUECKUX TMOHITHA M TeopeM, ammapara aiareOpbl; pemiaTh MPaKTHYeCKHe
3a/1a4u, CBSA3aHHBIE C HAXOXKICHUEM IeOMETPUUECKUX BEIIMUHH.

BBINyCKHUK MOJYYHT BO3MOMKHOCTH Hay4duThcsi B 11-M kimaccax Ha yriyOJieHHOM ypoBHE (st
Pa3BHUTHUS MBIIUICHHS, UCIIOJIb30BaHHS B IOBCETHEBHOM KU3HHU U 00ECIICUSHHSI BO3MOKHOCTH YCIICIITHOTO
NPOJODKEHHs 00pa30BaHMs 10 CHEIUATBHOCTSIM, CBS3aHHBIM C HCCIIEIOBATEILCKON JIESITETHbHOCTHIO B
o0JlacTH MaTeMaTWKHd, ¥ TO CHEHUAIBHOCTSM, HE CBS3aHHBIM C TIPUKIAIHBIM HCIOJIB30BaHUEM
MaTeMaTHKH):



JelicTBUTEIbHbBIC YHCJIA U BBIPAKEHUSA

* CBOOO/IHO OTIEpUPOBATH YUCIOBHIMH MHOKECTBAMHU MIPU PELICHUH 33/1a4.

* VmMeTb 6a30BbIE MPEICTABIEHUS O MHOXKECTBE KOMITJIEKCHBIX UM CE.

* [Tonb30BaThCS OLICHKON M IIPUKUIAKOM IIPU NIPAKTHYECKUX pacyETax.

* IlpumeHsaTs mnpu pelleHUH 3ahad npocTeimme (QyHKIUMM KOMIUICKCHOM IEePEeMEHHOM Kak
reOMEeTPHUYECKUE TPEOOPa3OBAHMS.

* [IpuMeHsATh npH pemeHnu 3a1a4 OCHOBHYIO TEOpEMY alreOpsbl.

* [IpuMeHAT IpU peLIeHUN 3a/1a4 LEJIOYUCIICHHBIE U 1IEJI03HaYHbIE MHOTOUYJICHBI.

* Brnaners NOHATUSAMU «IPHUBOJUMBIE U HENPUBOAMMBIE MHOTOYICHBI» U NMPUMEHATh UX IPU PEIICHUU
3a1a4.

* VmeTb 6a30BbIE NPEICTABIECHUS O MHOXKECTBE KOMITJIEKCHBIX YHCEIL.

* [lpuMeHsATs, mpH pemIeHMH 3aAad M[pocTemue (QYHKIMM KOMIUIEKCHOW MEepEeMEHHOM Kak
reoMeTpuYecKue Npeodpa3oBaHMmsl.

DOyHKUUHA

* Bragers NoOHATHEM acCHMMITOTBI U yMETh HAaXOAWThb BEPTUKAJIBHBIC, TOPU30HTAJIIbHBIE W HAKJIOHHBIE
ACUMIITOTHI.

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

DJIeMeHThI MaTeMATHYeCKOr0 AHAJIH3A

* CBOOOAHO BIa/IETh anmapaToM MaTEeMAaTUYECKOI'O aHaIM3a JJs BBIYMCIEHUS MPOU3BOAHBIX (YHKLUI
OJTHOW TIEPEMEHHOM, JIJIsl UCCIIETOBAHMS U IOCTPOCHUS TpauKOB PYHKIUH, B TOM YHCIIE UCCIECIOBAHUS
Ha BBIITYKJIOCTb.

* YMeTh IPUMEHATH IPYU PELICHUH 33]1a4 TeopeMbl Beliepmirpacca.

* YMeTb BBINOIHATH NPUOIMKEHHBIE BBIYMCICHHUS.

*OrnepupoBaTh MOHATHEM «IIEPBOOOPa3HAsH MPHU PEIICHUH 3a/1a4.

*BBIUMCIIATh NPOU3BOAHYIO OJHOYICHA, MHOIOWIEHA, KBAaJpPaTHOIO KOPHS, IPOU3BOJHYH) CYMMBbI
(GyHKIMIA.

*OB11a/1€Th OCHOBHBIMHU CBe/IeHUsIMH 00 nHTerpaie HetotoHa - JleiiGHuIa 1 ero npuMeHeHU .
*BBIYncasTh ¢ TOMOIIBIO HHTErpasia 00BbEMBI TSN BPALICHHS.

YpaBHeHUsI M1 HEPABEHCTBA

* CB0OOAHO BJIa/IeTh METOJAMH PELIEHHS] TPUTOHOMETPUUECKUX YPABHEHUIN U UX CUCTEM.

* Pematp 6a30Bble TPUTOHOMETPUYECKHE HEPABEHCTBA U UX CHCTEMBI.

* BeInoiaHATs 0TOOP KOpHEN ypaBHEHUH WM PELICHU HEPAaBEHCTB B COOTBETCTBUU C JOTOJHUTEIbHBIMU
YCIIOBUSIMU ¥ OTPaHUYECHUSIMH.

*CBOOOJHO OMpENeNaTh TUI W BbIOMpaTb METOJA pEIICHUs I0Ka3aTeIbHBIX M JIOTapU(PMUUECKUX
YPaBHEHUI U HEPABEHCTB, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX YPABHEHUI 1 HEPABEHCTB.
*CB0OOOIHO pelIaTh CUCTEMbI IMHEHHBIX YpaBHEHUH.

*/cnosib30BaTh METO UHTEPBAIIOB AJIs PELICHUS HEPABEHCTB.

*PemaTh OCHOBHBIE THIIBI YPABHEHHI M HEPABEHCTB C ITApaMeTpaMHu.

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

DJIeMeHThI TEOPMH MHOKECTB M MATEeMaTHYeCKO JIOTUKH

* OnepupoBaTh NOHATHUAMHU CYETHOTO M HECUETHOIO MHOKECTBA.

* OnepupoBaTh NOHSITUEM OIPEAEIIEHUS, OCHOBHBIMU BUJAMH OIPE/IEICHUM.

* [IonnMaTh CyTh KOCBEHHOTO JOKA3aTEIbCTBA.

[ IpumMeHATHE METOA MATEMAaTUYECKOM MHAYKIIMH JIJIs1 IPOBEACHUS PACCYKACHUM U T0KA3aTEIbCTB.

* Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK JUJIS1 ONIMCAHUS PEAIBHBIX IIPOLECCOB U SIBJICHUMN.
CraTHCTHKA ¥ TeOpHs BEPOSATHOCTEMH, JIOTHKa 1 KOMOMHATOPHKA

* Bnanets ¢popmyioit Ounoma HeroToHa.

*lIMeTp mpeacTaBleHHE O CTAaTUCTUYECKHUX THIIOTE3aX W IPOBEPKE CTATUCTHUYECKOM THUIIOTE3BI, O
CTaTUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH.

*/IMeTh nIpeACcTaBIeHNE O CBA3U AYMIIMPUYECKUX U TEOPETUUECKUX PACIIPEACIICHUM.

TekcroBbI€e 321241

*Pemath 3a1a4u pa3HbIX TUIIOB, B TOM YMCJIE 331a4H [OBBIIIEHHON TPYAHOCTH.

*Bri6MpaTh ONTUMaNIbHBIN METO/] peIIeH s 3a/1a41, pACCMaTPUBas Pa3INYHbIE METOIBI.



*CTpOuTh MOJIETIb PELICHUS 3a/1a4H, IPOBOUTH I0KAa3aTEIbHBIC PACCYKICHHS.

*Pemare 3anmaum, TpeOyromme mnepedopa BAapHUAHTOB, INPOBEPKU YCIOBUH, BBHIOOpPAa ONTHMAIBHOTO
pe3yibTaTa.

* AHaIM3UPOBATh U HHTEPIIPETUPOBATH PE3yIbTAThl B KOHTEKCTE yCIOBUS 3a7]aui, BHIOUPATh PELICHHS, HE
HPOTHUBOpEYAIEe KOHTEKCTY.

* IlepeBomuTh MpH pEUICHWH 3aJa4d HMHPOPMALUIO M3 OJHOW (OPMBI B JAPYTrYIO, HCIOIB3YS IPH
HEOOXOAMMOCTH CXEMBI, TAOIHIIBL, TPA(UKH, THArPAMMBI.

Y4eOHO-MeTOAMYECKAS JIUTEpaTypa:

1. Mopaxosuy A.T'., Cemenon I1.B. Anre6pa u Hayana MaremaTuueckoro anamusa. 10-11 knacc. YueOHUK -
M.: Muemosuna, 2021 r.

2. Mopaxosuu A.T'., Cemenos I1.B. AnreGpa u Hauana Mmarematuueckoro ananmsa. 10-11 kimace. 3agauHux -
M.: MuemosuHa, 2021 r.

3. Aranacsn JI.C. Teomerpus, 10 - 11 knaccel. Yuebuuk - M. IIpocsemenue, 2021 r.



