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IHHOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca “Maremarnka” 1o pa3aeny «Ajredpa u HadyaJjia
MaTeMaTH4YecKOro aHaIm3a» 6a30Boro ypoBHs s oOydarommxcs 11 kimacca paspaborana Ha
ocHoBe DeepaabHOr0 roCyIapCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHIapTa CPEIHETO 00IIeTo
o0Opa3oBaHmUs, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, IPESIBIBISIEMBIX K MATEMATHYECKOMY
00pa30BaHMIO, U TPAAUIIUN POCCUICKOTO 00pa3oBanus. Peanu3arus mporpaMmmbl oOecrieunBaeT
OBJIQJICHUE KJIFOUEBBIMU KOMIIETEHIUSMU, COCTABIISIONIMMH OCHOBY JUIsl CAMOPA3BUTHS U
HEIPEPHIBHOIO 00pa30BaHUsl, LIEJI0CTHOCTb 00IEKYIBTYPHOTO, TUYHOCTHOTO U IO3HABATEIBLHOTO
Pa3BUTHS TMYHOCTH OOyUYaIOLIUXCS.

HEJU NU3YUYEHUSA YYEBHOI'O KYPCA

Kypc obnagaet 3HauuTeTIbHBIM BOCIUTATEIHHBIM IMOTEHIINATIOM, KOTOPBINA pean3yeTcs Kak yepe3
yueOHBIN MaTepua, crocoOCTBYIOUINI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3
cnenuduky yaeOHOU NesTeTbHOCTH, TPEOYIoIel CaMOCTOSTETFHOCTH, aKKYpPaTHOCTH,
MPOJIOJKUTEHLHOM KOHIIEHTPAIIM BHUMAHUS M OTBETCTBEHHOCTH 32 TIOJyYE€HHBIN PEe3ybTar.

B ocHoBe MeTonnku oOy4yeHus anreOpe ¥ HauajgaM MaTeMaTHueCKOro aHalu3a JICKHUT

JESITeITbHO CTHBIA TTPHHIIATT OOYICHHUSI.

Crpykrypa Kypca «AnreOpa v Hauala MaTeMaTHYeCKOTo aHaJIM3a» BKIIIOUAET CIIEAYIOLINE
coJiepKaTesIbHO-METOInIeCKUe TUHUHN: «Hrcaa v BeraucaeHus», « OyHKIUU U TpapuKmy,
«YpaBHEHMS U HEPABEHCTBay, «Hauana matemarnyeckoro ananusa», «MHOXKeCTBa U JIOTHKay. Bece
OCHOBHBIE COZIepKaTeIbHO-METOANYECKHE TMHUH N3Y4aloTCs Ha IPOTSHKEHUH ABYX JIET 00y4eHHs B
cTapluel 1IKoJie, €CTECTBEHHO JOTOIHSAS APYT Ipyra U MOCTEIIEHHO HACHIIIAasiCh HOBBIMH TEMaMU U
pasnenamu. J{aHHBIH Kypc SIBISI€TCS HHTETPaTUBHBIM, ITOCKOJIBKY 00BEIMHSET B cede coliepKaHue
HECKOJIbKUX MaTeMaTH4eCKUX AUCLUUILIINH: alreOpa, TPUTOHOMETpHUs, MaTeMaTHUYECKHI aHaIu3,
Teopust MHOXKECTB U Jip. [lo Mepe Toro kak ydaiiuecs OBJIaIeBaloT Bc€ 6osiee MMPOKUM
MaTeMaTUYEeCKUM afmapaToM, y HUX MOCIeI0BaTeIbHO (POPMUPYETCS M COBEPILIEHCTBYETCSI yMEHUE
CTPOUTH MaTeMaTHYECKYIO MOJIENIb pealbHON CUTYallul, IPUMEHSTh 3HaHUs, TIOJY4YE€HHBIE B Kypce
«Anre0pa 1 Hauala MaTeMaTUYECKOTO aHAIIN3ay, ISl PELICHHs CaMOCTOATEIHHO
chopMyITHpOBaHHON MaTreMaTH4ECKO# 3a7a4u, a 3aTeM UHTEPIPETUPOBATH MOJTy4EHHBIH

pe3ynbTar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM My1aHe Ha U3y4eHHe Kypca anreOphbl U Hadall MaTeMaTHYeCcKOTO aHanu3a Ha 6a30BOM
ypOBHE OTBOJIUTCS 2 yaca B Henento B | momyroauu u 3 yaca Bo |l.

11 KJIACC ( 6a30Bblif ypOBEHb)
Auredpa
Coaep:xkanne

YpaBHeHHUS U HEPABEHCTBA
[IpeobpazoBaHue BBIpAXKEHUH, COJIEPKAIIUX JTOTAPUPMBI.



[IpeoOpazoBaHue BEIpAXKCHHIA, COACPKAIIUX CTCIICHU C PAIlMOHATHHBIM MTOKa3aTelIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpABHEHUS 1 HEPABEHCTBA.

JlorapumMuyeckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX YpaBHEHHH. PerieHue npukiaHbIX 3a/1a4 ¢ MOMOIIBIO CHCTEMbI JIMHEMHBIX
YpPaBHEHUU.

Cucrembl ¥ COBOKYITHOCTH PAllUOHATIBHBIX YPABHEHUI U HEPABCHCTB.

[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a7a4d U 3a7a4 U3
pa3IMyYHbIX 00JacTel HAyKH U pealbHON KU3HU.

DyHKIUHN U rpaguKH

Oynkuus. [lepuoanueckue pynkuun. [I[poMexyTku MOHOTOHHOCTH QYHKIMU. MakCUMyMBbI U
MUHUMYMBI GyHKIIUU. Hanbombliiee 1 HauMeHblee 3Ha4eHne (PyHKIIUA Ha TIPOMEXKYTKE.
Tpuronomerpuueckue (GyHKIIMH, UX CBOWCTBA U IPaUKH.

[TokazarenbHas u norapupmMuyeckas GyHKLINU, UX CBOWCTBA U IpaQUKH.

Hcnonb3oBanue rpagukoB (QpyHKIMM IS pelieHns] ypaBHEHUN U JINHEHHBIX CHCTEM.
Hcnons3oBanue rpadukoB GyHKIHHN 711 KCCIAETOBAHUS MMPOIECCOB U 3aBUCUMOCTEHN, KOTOpPhIE
BO3HMKAIOT MPH PEIICHNUH 3a]a4 U3 APYruX y4eOHBIX MPEIMETOB U peaibHON KU3HU.

Hauana maremaruyeckoro anajaimsa

HenpepriBHbie ¢pyHKIMH. MeTOA HHTEPBAJIOB AJISl pELICHHUS] HEPABEHCTB.

[TpousBoanas ¢pynkmuu. ['eomerpudeckuii 1 GU3NISCKU CMBICT TTPOU3BOTHOM.
[TpousBoaHbIe AMeMeHTAPHBIX QYHKIHH. DOPMYITBI HAX0XKICHUS MPOU3BOJHON CYMMBI,
MIPOU3BEIECHUS U YaCTHOTO (DYHKIIHIA.

[IpuMeHeHne mpon3BOAHON K HCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI.
Haxoxxnenre HanOoJbIIer0 1 HAMMEHbIIEro 3Ha4eHHs (PYHKIIUU Ha OTPE3Ke.

[IpumeHeHue MPOU3BOAHOM AJIsl HAXOXKACHUS HAWTYUIero pelieHus B MIPUKIaAHbIX 3a1a4ax, AJs
OTpeAeNIeHUs] CKOPOCTH IpoIecca, 3aJaHHOT0 (GOopMYyIOil i TpadUuKOM.

[TepBooOpa3nas. Tabnuiia mepBooOpa3HbIX.

WuTerpan, ero reomerpudeckuii u pusndeckuii cMpicii. Beruncnenue uarerpana mno gopmysne
Hprorona—JleitOnura.

BeposiTHOCTD M CTATHCTUKA
11 KJIACC

UucnoBble XapaKTEpUCTUKH CIIyYalHbIX BEJIMUYHUH: MATEMaTUUECKOE OKUJIaHUE, TUCTIEPCUS U
CTaHJIApTHOE OTKJIOHEHHE. [[puMepbl IpUMEHEHUsT MAaTEMAaTUYECKOTO OYKUJIaHUS, B TOM YKCIIE B
3a/lauax U3 MOBCEIHEBHOW KU3HU. MaTeMaTndeckoe OKuAaHne OMHAPHOU CITydaifHON BEeTHUHHBIL.
Maremarndeckoe 0)KMJAaHUE CYMMBI CIIy4alHbIX BEJIMYMH. MareMaTruyeckoe 0KUIaHnue U
JUCTIEPCHUS TEOMETPUYECKOTO M ONHOMUATILHOTO PaCIpeIeIeHUN.

3aKkoH OONBIINX YUCEN U €r0 poiib B HayKe, MpHUpoJe U oO1iecTBe. BeIOOpouHbIil MeTO T
HUCCIIeJOBaHUH.

[IpuMeps! HePEepBIBHBIX CIYYalHBIX BeTU4HH. [IoHATHE O IIOTHOCTH pacnpeneneHus. 3a1auu,
MPUBOIAILNE K HOPMAIBHOMY pacnpenencHuro. [IoHaTrne 0 HOpMaabHOM paclpeaeIeHUN.

IINTAHUPYEMBIE PE3YJIBTATBI



OcBoenue yuebHoro npeamera «MaTreMaTrukay JOHKHO 00eCeunBarh J0CTHKEHIE Ha YPOBHE
cpenHero o6miero 06pa3oBaHus CISTYIONINX JIMYHOCTHBIX, METAPEIMETHBIX M IIPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YABTaThl OCBOEHUS IIPOrpaMMBbl yueOHOTO npeamera «Maremaruka
XapaKTEPU3YIOTCS:
I'paxx1aHckoe BOCIIUTaHHUE:

c(hOpPMHUPOBAHHOCTHIO I'PAXKAAHCKOM MO3UIIUU 00Y4aIOIIErocst Kak akTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUHCKOTO OOIIEeCTBa, MPEICTABICHUEM O MaTEMaTHUECKUX OCHOBaX (DYHKIIMOHUPOBAHMUSI
Pa3IUYHbIX CTPYKTYP, SIBICHUH, POLIETYp IPakJaHCKOTO 00IecTBa (BBIOOPHI, ONPOCHI U TIp.),
YMEHHMEM B3aUMO/ICHICTBOBATh C COLIUAIIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX PYHKIUSAMHU U
Ha3HAYEHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUHCKON T'PaXkAaHCKOM WACHTUYHOCTH, YBAXKEHHS K IPOILIOMY U
HACTOAIIEMY POCCHIICKON MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSAM POCCHICKHUX
MAaTeMaTHuKOB U POCCUMCKON MareMaTH4e€CKOM IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTUKEHUN B
JPYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JyXOBHO-HPaBCTBEHHOTO BOCIUTAHMS:

OCO3HAaHHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoia; C(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBE/ICHHUS, CBI3aHHOTO C MPAKTUYECKUM PUMEHEHUEM JOCTHKCHUN HAyKH
U JIeSITEHHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYUBOTO OYIYIIIETO.
OCTETUYECKOS BOCIUTAHME:

9CTETUYCCKUM OTHOHMICHHUEM K MHUPY, BKIIOYAA 3CTCTUKY MaTEMaTUUCCKUX SaKOHOMCpHOCTeﬁ,
O6’LCKTOB, 3a1a4, peI.HCHHfI, paCCY)KHGHHﬁ; BOCIIPUUMYHBOCTBIO K MAaTECMAaTUUCCKHUM aCIICKTaM
PA3JIMIHBIX BUIOB UCKYCCTBA.

Puszndeckoe BOCIIMTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHUS IPUMEHSITh MaTeMaTH4YeCKHe 3HAaHUS B MHTEPECaxX 3I0pOBOTO U
6e30macHoro 00opasa *HU3HU, OTBETCTBEHHOI'O OTHOIIEHUS! K CBOEMY 37I0POBBIO (3710pOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, peryisipHas pu3ndeckasi akTHBHOCTD);
(bu3MYECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JIEATEIHHOCTHIO.
TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYIOJIIO0US; HHTEPECOM K Pa3InYHbIM chepam
npodeccuoHaNbHON AEITEIbHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHHEM
COBepIIaTh 0CO3HAHHBIN BRIOOp Oyayiel mpodeccun U pearu3oBbIBaTh COOCTBEHHBIC )KIU3HEHHbBIC

IJ1aHbI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTCMaTu4CCKOMY O6pa3OBaHI/IIO u CaM006p830BaHI/IIO Ha
MPOTAKCHUN BCEl JKU3HHU,; TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PCIICHUU MMPAKTHYCCKUX 3a0a4
MaTeMaTH4YECKOH HaITPpaBJICHHOCTH.

OKOJIOTHYECKOE BOCIUTAHUE:

C(l)OpMI/IpOBaHHOCTBIO AKOJIOTHYECKOM KYJIbTYpPbI, IOHUMAaHHUEM BIUAHUA COOHUAIIBHO-
9KOHOMHWYCCKUX IMPOLECCOB HA COCTOAHUC HpHpO,Z[HOfI U COIMAJIbHOM Cpcabl, OCO3HAHUECM
[J100aIbHOTO XapaKTepa 3KOJIOTUICCKUX HpO6HeM; OpHCHTaHHCﬁ Ha IPUMCHCHNUEC MATCMAaTHYCCKUX
3HAHUH 171 pelicHud 3a/1a4 B obOmactu oxpy;xaromeﬁ CpCabl, INITAHUPOBAHUS TOCTYIIKOB U OLICHKHA

HUX BO3MOXKHBIX IIOCISACTBUIN IJIsI Opr}KaIOH_Ieﬁ CpCAbl.
LleHHOCTH HAYYHOI'O ITO3HAHMUS:




c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAKTHKH, TOHUMAaHUEM MaTeMaTHICCKON HayKH Kak c(epbl 4eT0BEUSCKOM
JEATEIIbHOCTH, 3TAIIOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTUS LIMBUIIM3ALUU; OBJIaICHUEM
SI3IKOM MaTEMATUKU U MAaTEMATHUYECKOU KyIbTYPOUH KAaK CPEACTBOM MTO3HAHUS MUPA; TOTOBHOCTHIO
OCYILIECTBIIATh NPOEKTHYIO M UCCIEN0BATENBCKYIO IEATENbHOCTh HMHANBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

MerarnpeMeTHBIC pe3yiIbTaThl 0CBOCHUS MPOTPaMMbI yaeOHOTO TIpeameTa «MareMaTukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATLHBIMU HO3ZHABAMEbHOIMU OeliCEUSMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHbIMU
oelicmseusmu.

1) Vuusepcanvnvie nosHaBaTebHble Oclicmaus, obecneuusaiom Gopmuposatie 6azoewix
KOSHUMUBHBIX NPOYECCO8 00yyaoumuxcs (0c6oeHue Memooos NOZHAHUSL OKPYHCAIOU €20 MUPA,
npuMeHenue 102UYeCKUX, UCCTe008amenbCKuX onepayull, yMenui pabomams ¢ ungopmayueti).
bazoBbie JIoTMYEeCKHE ACUCTBHUS:

@ BBIABIIATD U XapaKTCPU30BaTh CYNICCTBCHHEBIC ITPU3HAKN MATEMAaTUYCCKUX O6T)eKTOB,
MOHATHM, OTHOIIEHUN MEX1y MOHATUAMU; GOPMYIUPOBATh ONPE/IETICHUS TOHATHH;
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMN, OCHOBAHUS TSI 0000IIEHUS 1
CpaBHEHUS, KpUTEPUHU TTPOBOAMMOTO aHAIIN3A;

© BocnpuHUMATH, HOPMYITUPOBATH U TIPEOOPA3OBHIBATH CY)KICHUS: YTBEPIUTEIbHbIC U
oTpuULaTeNbHbIe, EIMHUYHbIE, YACTHBIE U 00IINE; YCIOBHbIE;

@ BBISIBISTH MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M IPOTUBOPEUHS B (pakTax,
JAHHBIX, HAOIONEHUAX U YTBEPKACHUAX; MpeJularaTb KpUTEPUH IS BBISIBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

@ sesath BHIBOIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIOYEHHH, YMO3aKIIOUEeHUH 10 aHAJIOTHH;

©® npoBOAUTH CAMOCTOSITEIILHO JI0KA3aTe/IbCTBA MATEMATHIECKUX YTBEPIKICHUH (IIPSMbIE U OT
MIPOTUBHOTO), BEICTPAUBATh apryMEHTALIUIO, IPUBOAUTDH IPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI,

@ BrIOHpaTh CrIOCOO perieHust yaeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpATh HanOoJee MOAXOAAIUIN C YUETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrIe HcClIeIOBATENLCKHIE JICHCTBHUSL:
@® ucnoas3oBaTh BOIIPOCHI KaK HCCIEI0BATEIbCKUM HHCTPYMCHT ITO3HAHU; (1)OpMYJ'II/IpOBaTL
BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IC IMPOTUBOPCUUC, HpO6J'I€My, YCTaHaBJIMBAaTb HCKOMOC U JAHHOC,

(hopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIINIO, MHEHHUE;

©® mpoBOIUTH CAMOCTOSITEIBHO CITITAHUPOBAHHBIHN SKCIIEPUMEHT, UCCIICIOBAHHE TI0
YCTaHOBJICHHIO 0COOEHHOCTEH MaTeMaTuyeCcKoro 00beKTa, SBIECHUS, MPOIIeCcCa, BBISBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMU, SIBJICHUSMH, TPOIECCAMU;

©® camocTosTETHHO (POPMYITHPOBATH OOOOIICHHS U BHIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO
HaOMIONIEH NS, UCCIIEOBAHNUS, OLIEHUBATh JI0CTOBEPHOCTH MOTYYEHHBIX PE3YIIbTATOB,
BBIBOJOB U 0000IIEHHI;

©® nporHo3upoBaTh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUTATh MPEIIOI0KECHHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ nadopmarueii:




© BBISIBIATH AeUIMTHI HHQOPMAIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIIPOC M IS
peleHus 3a/1a4u;

© BbIOMpaTh HHOOPMAIUIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, AHAJTH3HPOBATH,
CHCTEMaTHU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIUIO PA3IMYHBIX BUJIOB U (GOPM
MIPEACTaBICHUS;

© crpykrypupoBarh HHOOPMAIUIO, IPEACTABIIATE €€ B pa3InYHbIX (HopMax, WILTFOCTPUPOBATH
rpaduvecKky;

© oreHrBaTh HAIEKHOCTH HHPOPMAIMH TI0 CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvle KOMMYHUKATHBHBIE Oelicmeusl, 00ecneuusarom cqropmuposaHHocny
COYUATbHBIX HABBIKOB 00YYAIOUJUXCH.
Oomenue:
©® BocnpuHUMATh U (HOPMYITHPOBATH CY)KICHHS B COOTBETCTBUHU C YCIOBUSAMH U IEIIAMHU
O6HICHI/I$I; SICHO, TOYHO, 'PaMOTHO BbIpa’XXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IMCbMCHHBIX
TEKCTaX, AaBaThb NOSACHCHUA 110 XOAY PCIICHUA 3a1a9, KOMMCHTUPOBATH HOJ'Iy‘—ICHHI:IfI
pe3ybTarT;
@ B x0/1€ 0OCYXKIEHUS 3a1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMBI, IIPO OJIEMBI,
pemaeMoffI 3aaa4M, BbICKAa3bIBaTh UJCH, HALICJICHHBIC Ha IMTOMCK PEIICHHA, COMTOCTABIIATH
CBOM CYXKICHHUSI C CYXKJICHUAMHU IPYTUX YYaCTHUKOB JAHaiora, OOHapyKUBaTh pa3indue u
CXOJZICTBO TO3UIIHIA; B KOPPEKTHOH opmMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
© npencTaBIATh PE3yNBTAThI PEIICHHS 33/1a4H, SKCIIEPUMEHTA, UCCIISIOBaHHSI, IPOCKTA,
CaMOCTOSITEIIEHO BEIOMPATh (JOpPMAT BBICTYIUICHUS C YIETOM 33734 MPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHYECTBO:

©® noHUMATH U KCIOJIB30BAThH MPEUMYIIECTBA KOMAH/IHOW U UHANBUIYAIbHOM pabOThI ITpH
peleHny yueOHBIX 3a/1a4; IPUHUMATH 11eJThb COBMECTHOH JIESITEILHOCTH, IIAHUPOBATh
OpraHu3aIuio0 COBMECTHOM pabOThI, paclipeaessiTh BUIBI PA0OT, TOTOBAPUBATHCS, OOCYKIATh
MpoIeCcC U pe3yibTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JTFOICH;

@ yuyacTBOBaTh B IPYIIIOBBIX (hopMax paboOThI (00CYKIEHNs, 0OMEH MHEHUM, KMO3TOBBIE
IITYPMBD» U UHBIE); BBIIIOJIHATH CBOIO YaCTh PAa0OTHI U KOOPAMHUPOBATH CBOU JICHCTBHS C
JIPYrUMH YICHAMH KOMaH/Ibl; OIICHUBATh KaueCTBO CBOETO BKJIAJIa B OOIIUII IPOIYKT 110
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUSL.

3) Vuusepcanvuvie peryasiTUBHbBIE Oelicmeus, 00ecnewusaron Gopmuposanue CMolClo6biX
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCMU.

Camoopranuszanus:

COCTAaBIIATH TUIAaH, AITOPUTM PEIICHHUS 3a/1auH, BRIOUPATh CIIOCO0 pelIeHUs ¢ YIETOM UMEIOIINXCS

pecypcoB ¥ COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHTHI
peleHuit ¢ yaétoM HOBOI HH(popManuu.
CaMOKOHTpPOJIb:

© BirazeTh HaBBHIKAMU MTO3HABATEIBHON PEPIEKCUU KaK OCO3HAHHMS COBEPILAEMBIX JICHCTBUH U

MBICIIUTCIIBHBIX MTPOLECCOB, UX PC3YIILTATOB,; BJIACTh crocooamMu CaMOITPpOBEPKH,
CaAMOKOHTPOJIA IMPOLICCCa U pC3yiibTaTa pCIICHUS MaTeMaTU4eCKOM 3aga4u,



© npenBuaeTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a]a41, BHOCHTh
KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAlIEHHBIX
OLIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

© o1eHMBaTH COOTBETCTBUE PE3YJIBTATa IICIH U YCIOBUSAM, OOBSCHSITH IIPUYMHBI JI0 CTHIKCHUS
WIA HEIOCTIDKEHHUS PE3YJIBTATOB ACATEIbHOCTH, HAXOJUTH OIIMOKY, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3VJIBTATbBI

OcBoeHune yueOHOTO Kypca «Anredpa 1 Hadajga MareMaTuuecKoTo aHAIN3a» Ha YPOBHE CPEIHETO
o0111ero 006pa3oBaHus TOJDKHO 00eCIIeunBaTh JOCTHKEHNE CIEIYIONTUX MPEIMETHBIX
00pa30BaTeIbHBIX PE3YIIBTATOB:

YPaBHeHHﬂ H HEPABCHCTBA

[IpumeHsTH CBOMCTBA CTENIEHU U1 IPe0Opa30BaHUsl BhIPAXKEHUI; OTIEPUPOBATH MOHATHIMHU:
IMOKa3aTCJIbHOC YPAaBHCHUC U HCPABCHCTBO, PCIIaTh OCHOBHBLIC TUIIBI ITOKA3aTCIIBHBIX ypaBHeHI/Iﬁ n
HEPaBEHCTB.

BrinonHsATe mpeoOpazoBaHus BeIpaXKEHUH, COAEPIKALUX JOrapu(Mbl; OTIEpUPOBATH MOHATHSIMHU:
norapu(MUYecKoe ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI JIOTAPU(PMHUIECKUX
YpaBHEHU U HEPABEHCTB.

HaxonuTe pemeHust npocTeimmx TpPUroHOMETPHUECKUX HEPABEHCTB.

OnepupoBarh MOHATUSIMHU: CUCTEMA JIMHEHHBIX YpaBHEHU U €€ pelIeHne; UCI0b30BaTh CUCTEMY
JUHENHBIX YpaBHEHUH I pellleHus] TPAKTUYECKUX 3a/1au.

Haxonuthb penieHus npocTenimmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MoenupoBatrh peaabHble CUTYaIlMH Ha A3bIKE alNreOphl, COCTABIATh BHIPAKEHUS, YPAaBHEHUS,
HEPaBEHCTBA U CUCTEMBI IO YCIOBUIO 33]1a4H, UCCIE0BATh [TOCTPOSHHBIE MOJICIH C
WCIIOJIb30BAaHUEM allllapara anreopsl.

DyHKUUM U TPapUKU

OnepupoBars NOHATUSAMU: NTepHOANYEcKas (QYHKIIUS, MPOMEKYTKH MOHOTOHHOCTHU

(GyHKIMH, TOYKU SKCTpeMyMa (DyHKIIMH, HauOoJblliee U HauMeHbllee 3HaueHus1 GyHKIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JUISl KCCTIENOBAaHUS (PYHKIIMH, 3aJaHHON TpadUKOM.

OnepupoBarh NOHATUSIMHU: TPaPUKH TOKA3aTEIHHOH, JIOTapU(PMUIECKON i TPUTOHOMET PUUECKUX
GbyHKIMIT; H300paXkaTh UX Ha KOOPAWHATHOM TUIOCKOCTH U UCTIIONIB30BATh Ui PEIICHUs YpaBHEHUI
Y HEPABEHCTB.

N306paxarh Ha KOOPAMHATHOM MIOCKOCTH rpadMKy TMHEHHBIX ypaBHEHUH U UCIIONB30BaTh UX JIJIS
PELLIEHUS CUCTEMBI JINHENHBIX YPAaBHEHUH.

Hcnonb3oBath rpaduku GyHKIUN U UCCIETOBAHMS MPOIIECCOB U 3aBUCUMOCTEH U3 IPYTUX
y4eOHBIX TUCIUTUIHH.

Havyajga MaTeMaTH4ecKOro aHajn3a
OHepI/IpOBaTB MOHATHUAMMA: HCIPCPBIBHAA (I)YHKI_II/ISI; MMpoOn3BOAHAA Q)YHKLII/II/I; HCIIOJB30BAaTh
FeOMeTpI/ILICCKI/Iﬁ u (1)H3HHCCKHﬁ CMBICJI HpOHSBOI[HOﬁ I pCIICHUA 3a/1a4.



Haxoaute mpou3BOHbIE 2IeMEHTApHBIX (DYHKIUH, BBIYUCIISATH TIPOU3BOAHbBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (DYHKITHI.

Hcnonp30BaTh MPOU3BOIHYIO sl HCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI,
MPUMEHSTH PE3YIbTAaThl UCCIEIOBAHUS K IOCTPOCHUIO TPa(UKOB.

Hcnonws30BaTh IPOU3BOIHYIO AJI HAXOXKACHUS HAWIYYILIETO PEHIEHUS B IPUKIIAHBIX, B TOM YHUCIIE
COLIMAIbHO-OKOHOMHYECKUX, 3a/1a4ax.

OnepupoBarh NOHATUSAMU: IEPBOOOPA3HAS U UHTErPAJl; IOHUMATh T€OMETPUUECKUM U (PrU3HUECKU
CMBICJI HHTETpaJIa.

Haxoaute nepBooOpa3Hbie AIeMEHTAPHBIX (QYHKIINH; BBIYHCIATh HHTErpai o Gopmyre HeroroHa—
JleliGHMLA.

Pemare npuxiagHbie 3a/1a44, B TOM YHCIIE COIIMAIbEHO-3KOHOMUYECKOTO U (PU3UYECKOTO XapakTepa,
CPEICTBAMH MAaTeMaTU4YeCKOTO aHAJIA3a.

BeposiTHOCTH U CTATHCTHKA

CpaBHUBaTh BEPOSITHOCTH 3HAUEHUH CITy4ailHOM BEJTMUMHBI 110 PACTIPEAETICHUIO WIIH € TIOMOIIBIO
JTUarpaMm.

OnepupoBark MOHATHEM MAaTEMaTHYECKOTO OKHJIaHUS; IPUBOJAUTH IIPUMEPBI, KAK IPUMEHSAETCS
MAaTEeMaTH4YEeCKOE 0XKUJIAHNE CITyJalHON BEJIMYMHBI HAXOAUTh MaTr€MAaTHYECKOE OKUIAAHUE TI0
JAHHOMY PaclpeieICHUIO.

Nwmets npencrasiienre o 3akoHe O0JIbIINX YHCEIL.

Nmets npencraBieHne 0 HOPMAJIBHOM PaclpeeIeHUH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KITACC Anre6pa

KoymmyecTBo yacos DNEeKTPOHHBIE
Ne | HaumeHoBaHue paszienoB u JlesiTeIbHOCTh 00-C5l C (mrdpoBkIc)
KoHnTponsx
/1 TEM MPOTPaAMMBI Bcero y4eToM IporpaMMbl | 00pasoBaresbHbIe
ble paboTHI
BOCIIUTaHUSA peCypChl
1 HpOI/I?,BOI[HafI. [Ipumenenne 29 1 VYyacrtue B 6ecenax o
MMPOM3BOTHOM MPOIIOM U HACTOSIIIM
2 WHterpai u ero 12 poccuiickoit
HPAMCHCHHA MaTeMaTHKH, [IEHHOCTHO
3 |Cuctemsl ypaBHEHHIA 15 1 M OTHOLICHIH K
4 Harypanbrbre u mesbre 9 1 IO CTHIKEHUSAMPO CCHIUCKH
rncna X MaTeMaTHKOB 1
5 BeposTHOCTH U CTAaTUCTHKA 5 DOCCHECKOH
MaTeMaTUIEeCKOM IIKOJIbI,
o ucronb3oBanny stux  Nttp://www.ege.ed
5 [ToBTOpEHUE, O606HleHI:Ie, 15 2 ocTIKeHW B apyrux  U.TU /
cUCTeMaTu3als 3HaHUI
HayKaX, TEXHOJIOTHSX,
c(epax S3KOHOMUKH.
OBILIEE KOJIMYECTBO 85 6
YACOB I10 ITPOI'PAMME

I'eomerpus




IHHOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yae6HOTO Kypca «MaremaTtrukay» 1o pasaeny «l'eomeTpus» 6a30BOro ypoBHs
s oOyuaroruxcs 11 kimacca pa3paborana Ha ocHOBe DenepanbHOTO ToCynapcTBEHHOTO
00pa30BaTeIbHOTO CTAHAAPTa CPEIHET0 00IIEero 00pa3oBaHusl, C YIETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPETBIABISEMBIX K MATEMAaTHYECKOMY 00pa30BaHHUIO, M TPATUIIMHA POCCUIICKOTO
oOpa3oBanus. Peannzanus mporpaMMbl 00eCTIEYMBAET OBJIAICHUE KIFOUEBBIMU KOMIIETECHIHSIMH,
COCTABJISIFOIMMH OCHOBY ISl CAMOPA3BUTHS U HETIPEPBHIBHOTO 00pa30BaHMsL, IIEIOCTHOCTD
OOMIEKYITBTYPHOTO, TMYHOCTHOTO U MMO3HABATEILHOTO PA3BUTHUS JIMYHOCTH O0YJIarOIITIXCSL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh y4eOHOTO Kypca reoMeTpuu Ha YPOBHE CpeIHEro 001iero 0opa3oBanusi 00yCIOBICHA
MPAKTUIECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX PE3YIIETAaTOB 00yYSHHS TEOMETPHH B
HaMpaBJIeHUH JINYHOCTHOTO pa3BUTHs 0Oydaromuxcs, opMupoBaHus PyHKIMOHATHHON
MaTeMaTH4YeCKO rPaMOTHOCTH, H3YUEHHS IPYTUX yIeOHBIX TUCIUILTHH. Pa3Butne y oOydarommxcs
MPAaBHIIBHBIX IPEICTABICHUH O CYITHOCTH U MPOUCXOXKICHHH T€OMETPHUECKUX aOCTPaKINH,
COOTHOUIEHUH PEATBHOTO U UACAIBHOIO, XapaKTepe OTPAXKEHUSI MaTEMaTUYECKON HAyKOM SIBJIEHUI
Y TIPOIIECCOB PeaTbHOTO MHUPA, MECTE TEOMETPUH B CUCTEME HAayK U POJIM MAaTEMAaTHIECKOTO
MOJICTUPOBAHMS B HAYYHOM MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YYaIIUXCS, a TAK)KE KaYECTB MBIIIICHHSI, HEOOXOTUMBIX JIJIs alanTaliu B
COBPEMEHHOM OOIIIECTRE.

Ilens ocBoeHUs mporpaMmbl yueOHOTO Kypca «leomerpusi» Ha 6a30BOM ypoBHE OOydeHUS —
o0meoOpa3oBareTbHOE M OOIIEKYIBTYpHOE pa3BUTHE OOydaromuxcs Yepe3 obOecreueHue
BO3MOXKHOCTH TPUOOPETEHUS M HCIIOJIb30BaHUSI CHCTEMaTHUYECKHX T€OMETPUYECKUX 3HAHUU U
NEeUCTBUM, crelMPUUHBIX T€OMETPUM, BOZMOXKHOCTHU YCHEIIHOTO MPOAOJDKEHHS 00pa3oBaHUs 1O
CHEIHAIbHOCTSIM, HE CBS3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BaHUEM T'€OMETPHUH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha nzydenue reomerpun oTBouTCA 2 Yaca B Heaeno B Imomyroauu u 1 wac — Bo |1, Bcero 3a rox
oOy4enus - 85 yueOHBIX YacoB

COIJEPXKAHME YYEBHOI'O KYPCA
11 KJIACC

Tena Bpamenus

[Munuuapudeckas HOBEPXHOCTb, 00pazyrolie HUIMHIPUIECKON MOBEPXHOCTH, OCh
LHWIMHAPUYECKOH MOoBepXHOCTU. LIMmuHIp: oCHOBaHMS U OOKOBasi MOBEPXHOCTH, 00Opa3ytommas u
OCb; IIJIOI1a/Ib OOKOBOM U MMOJIHON MOBEPXHOCTH.

KoHnyeckasi moBepXHOCTb, 00pa3yronue KOHUUECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH
noBepxHocTH. KoHyc: 0OcHOBaHMeE U BepIlinHa, 00pa3yromas ¥ 0Ch; MO lb O0KOBOM U MOIHOM
MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3ylolle U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.
Cdepa u map: LeHTp, paanyc, AMaMeTp; IIIONaab NOBEpXHOCTH cdephl. BzanMHoe pacronoxenue
cdepsl U IIOCKOCTH; KacaTelbHas III0CKOCTh K cdepe; mIomaab chepsbl.

N3006pakeHue Tes BpallleHHs Ha MJI0CKOCTU. Pa3BépTka mumHapa 1 KOHyca.



KomMOuHaruu e BpamieHust 1 MHOTOTPAaHHUKOB. MHOTOT'paHHHK, OITMCAHHBINA OKOJIO C(EpHI;

cdepa, BIECaHHAs B MHOTOTPAaHHUK, WM TEJIO BPAILICHHS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOICTBAa 00bEMOB Tei. Teopema 06 00bEME MPSAMOYTOJILHOTO

napaienenunena u cieactsus u3 He€. O0bEM nmmHApa, konyca. O06bEM mapa u wiomanb chepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKTY TUIOMIAIIMU ITIOBEPXHOCTEH, 00bEMaMu

MOJJOOHBIX TEJL.

Ceuenust uuIMHApa (MapaJlJIesIbHO U MEPIEHIUKYISIPHO OCH), CEUYEHUs KOHYyca (IapajuieIbHOe

OCHOBAHHIO U MIPOXOJAIIIEE YePEe3 BEPUINHY), CEUEHHUSI LI1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mockocTH U B ipocTpaHcTBe. ClloKEeHHE U BBIYMTAHUE BEKTOPOB. YMHOKEHUE BEKTOpa

Ha yncio. PaznoxkeHne BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopaMm. [IpaBuiio napamienenunena.

Pemenne 3ama4, cBsI3aHHBIX C IPUMEHEHUEM MPABUII JEUCTBUN ¢ BeKTopamu. IIpsmoyronbHas

cucTeMa KoopauHar B npocrpancTtBe. Koopaunarel BekTopa. [Ipocreiimme 3a1a4u B KOOpAMHATAX.

VYron Mexay Bektopamu. CKallipHOE POU3BEIEHNE BEKTOPOB. BrIunciieHne yrinos Mexay

MPSIMBIMU U TUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ TP PEIIEHUN T€OMETPUUYECKUX 3a]1au.
INJIAHUPYEMBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YIBTAThl OCBOCHUS MTPOrPaMMBbI YIeOHOTO IpenMeTa «MaTeMaTukay
XapaKTepU3yIoTCs:

I'paxknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIIUU 00YJAIOIIErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHUCKOTO OOIIEeCTBa, MPEICTABICHUEM O MaTEMaTHUECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHM, MPOIIEAYP IPakIaHCKOTO 001IecTBa (BBIOOPHI, OMIPOCHI U TIP. ),
YMEHHEM B3aUMO/ICHICTBOBATh C COI[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKUIHUSIMU U
Ha3HAYECHUEM.

IIaTpuoTHyeckoe BoCIUTAHHE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKON TPaXkAaHCKON WACHTUYHOCTH, YBAXKCHHS K IPOILIOMY U
HACTOALIEMY POCCUHCKOM MaTeMaTUKU, IEHHOCTHBIM OTHOIIEHUEM K JI0CTH)KEHUSAM POCCUUCKHUX
MaTeMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJIbI, K UCIIOJIb30BAaHUIO ATHX JI0CTHKECHUI B
JPYTUX HayKaX, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUIUCKOTO HapoAa; ChopMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHXKEHUN HayKH
U JESITeTbHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKIIaJ[a B MOCTPOCHHUE YCTOMYUBOTO OyayIIEro.
JcTeTn4ecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOUasi SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a71a4, pEIICHHIA, PACCYXKACHUIT; BOCTPUIMYHUBOCTHIO K MATEMAaTUYECKUM acCleKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHSITh MaTeMaTHUECKIe 3HAHUS B MHTEPECaX 3I0POBOTO U
0e30MmacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIIEHUS! K CBOEMY 37I0POBBIO (30POBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, peryisipHas Qu3ndecKkas akTHBHOCTD ),
(U3MYECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTENHHOMN IEATEIHHOCTHIO.
TpynoBoe Bocnuranue:



TOTOBHOCTBIO K TPYY, OCO3HAHUEM LIEHHOCTHU TPYIOIIOOUS; HHTEPECOM K Pa3IMUHBIM chepam
po(hecCHOHAIBHON eI TEeTbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ PUIOKEHUSIMU, YMEHUEM
COBepIIIaTh 0CO3ZHAHHBIN BRIOOP Oyayiel mpodeccun U pearn30BbIBaTh COOCTBEHHBIC YKIU3HECHHBIC
TUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHUeCKOMY 00pa30BaHUIO M caMOOOpa30BaHUIO HA
MPOTSKEHUU BCEH )KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEILIEHUU IPAKTUYECKUX 3a/1a4
MaTeMaTU4eCKOW HAIIPaBIECHHOCTH.

JIKOJI0rNYeCKoe BOCIIUTAHNUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTUIECKOM KYJIBTYPbI, TOHUMAaHUEM BIIMSIHUS COLUAITBHO -
SKOHOMHYECKHUX ITPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMAIBHOM Cpe/ibl, OCO3HAHUEM
100abHOTO XapaKTepa 3KOJOTHUYECKUX MPo0sIeM; OpHeHTaluel Ha TPUMEHEHHE MaTeMaTHYeCKIX
3HAHMM IS pellleHus 3a7a4d B 00JIaCTH OKpYXKAloIIei cpeibl, IIIaHUPOBAaHUS MOCTYIKOB U OLIEHKU
MX BO3MOYKHBIX MOCIIEACTBUM JUIsSI OKPYKAOIIEH CPEIbI.

IleHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MaTeMAaTUYECKOM HayKH Kak c(epbl YeT0BEUECKOM
NeSITEeNIbHOCTH, 3TAaNoB €€ pa3BUTHUS M 3HAYUMOCTH JUI Pa3BUTHS LUBUIN3ALUH; OBJIaIEHUEM
SI3PIKOM MaTEeMaTUKHU U MaTeMaTH4eCKOl KyJIbTYpOoi Kak CpeICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO
OCYIIECTBJISATh MIPOEKTHYIO M HCCIIEI0BATENbCKYIO A€ATEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3y/IbTaThl 0CBOCHHS TPOTPAMMBI yaeOHOTO mpeaMera «MareMaTrnkay
XapaKTEePHU3YIOTCSI OBJIAICHUEM YHUBEPCATBHBIMU HO3HABAMETbHBIMU OCLiCEUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, VHUBEPCAIbHBIMU P2y IAMUBHbIMU
oelicmseusmu.

1) Vuueepcanvnvie mosHaBaTebHble Oclicmaus, obecneuusaiom Gopmuposarie 6a3o6vix
KOCHUMUBHBIX NPOYECCO8 00YUArOWUXCS (0C80EHUE MENM 0008 NO3HAHUSL OKPYICAIOUe20 MUPA,
npUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX onepayull, yMmeHuti pabomams ¢ uHgopmayueti).
Ba3oBble JJjornueckue aeiicTBUA:

@ BBISIBISTH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX 0OBEKTOB,
MOHATUH, OTHOIIECHUIH MEXTy TIOHATUSAMHE; (OPMYITUPOBATh ONPEICIICHHS IOHSITHIA;
yCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIaccU(UKAIMK, OCHOBAHHS JJIsi 0000IECHUS U
CpaBHEHUSI, KPDUTEPHH MTPOBOAMMOTO aHAIIN3A;

©® BocnpuHUMaTh, GOPMYITUPOBATH U TIPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIBHbIC U
OTpHIIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC M OOIIHE; YCIOBHBIC;

© BbBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYHS B (haKTax,
JAHHBIX, HAOMIONEHUAX U YTBEPKACHUSX; TpeyiaraTb KPUTEPHUH IS BBISBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

© nenath BBIBOJBI C MCTIOIB30BAHUEM 3aKOHOB JIOTUKH, ISTYKTUBHBIX U WHIYKTHBHBIX
YMO3AKIIIOYCHHH, YMO3AKITIOYEHHH 110 aHATIOTHH;

@ npoBOUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMATHUCCKUX YTBEPIKICHUHN (TIPSMBIC U OT
MIPOTUBHOTO), BEICTPAUBATh aAPTYMEHTAIIHNIO, IPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHS U BHIBOJIBI,

© BrIOMpaTh croco0 pelieHus: yaeOHO! 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHMS,
BBIOMpATh HanOOJIee MOAXOAANININ C YUETOM CaMOCTOSITEIHLHO BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciienoBaTe/bCKHe AeliCTBHS:

@ wucnoap30BaTh BOINPOCH! KaK UCCICI0OBATEILCKAN HHCTPYMEHT MO3HAHUS; HOPMYITHPOBAThH
BOMPOCHI, (PUKCUPYIOIITUE TPOTHUBOPEUHE, TPOOJIEMY, yCTaHABIMBATh HCKOMOE U JIAHHOE,
(hopMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

©® npoBOIUTH CAMOCTOSITEIBHO CITITAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICI0BAHHUE 10
YCTaHOBJICHUIO 0COOCHHOCTEM MaTeMaTHYECKOro 00BEKTa, SIBICHHS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXK Iy 00bEKTaMu, SIBICHUSIMU, TIPOLIECCAMU;

©® camocTOsITEIHLHO (GOPMYITHPOBATH 0OOOIICHHS U BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIONIEHU S, UCCIICAOBAHNS, OLICHUBATH JI0CTOBEPHOCTH MOJyUYECHHBIX PE3YIbTATOB,
BBLIBOJIOB 1 0000IIECHUIA;

©® nporHo3upoBaTh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUTATh MPEIIOI0KEHHUS O
€ro pa3BUTHUH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

@ BBISIBJISATH )16(1)I/IIII/ITI>I I/IH(l)OpMaIII/II/I, JaHHBIX, H€06XOI[I/IMI>IX IJI1 OTBETA HA BOIIPOC U IJIA
perieHus 3a/1a4H;

© BrIOMpaTh HHOOPMAIUIO U3 HCTOYHUKOB Pa3IMYHBIX THIIOB, AHAJTM3UPOBATh,
CUCTEMAaTU3UPOBATh M UHTEPIPETUPOBATh UH(POPMAIINIO Pa3IMUHbIX BUJOB U (HopM
MIPEICTABIICHHUS,;

@ cTpykTypHupoBaTh HHMOPMAIIHIO, TIPEACTABIAT €€ B Pa3IMYHBIX (OPMax, HILTIOCTPUPOBAThH
rpaguvecku;

© oreHrBaTh HANEKHOCTH HH(POPMAIMH TTI0 CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvrvie KOMMYHMKATHBHBIE Oelicmeusl, 00ecneyusarom cqhopmuposaHHoCmy
COYUATLHBIX HABLIKOB 00YUAIOUJUXCA.
Oo0wmenne:
© BocnpuHUMATH ¥ HOPMYITHPOBATH CY)KICHHS B COOTBETCTBUH C YCIOBUSMH M LEISIMU
OOIIEHHS; ICHO, TOYHO, 'PAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U IIMCHMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHHUS 110 X0y PEIICHHS 3a7a4i, KOMMEHTHPOBATh TOTy4CHHBIN
pe3yibTar;
© B x01€ 0OCYKICHHS 331aBaTh BOIPOCHI [0 CYLIECTBY 00CYXIaeMO TeMbI, IPOOIEMBbI,
perraeMoii 3a/1a4u, BEICKA3bIBaTh UJICH, HAllCJIEHHBIC Ha TIOUCK PEILICHHUS; COTIOCTABIISTh
CBOM CYXKJICHHUS C CY)XJCHUSMH JPYTUX YYaCTHHKOB JIMaJiora, OOHapy)KHBaTh Pa3iinuie U
CXOJICTBO ITO3UIINI; B KOPPEKTHOU (hopMe GOpMyYIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHUS;
© npencTaBnATH pe3yNbTaTHl PEIICHHS 33a4H, SIKCIIEPUMEHTA, UCCIICJOBAHHS, TPOEKTa;
CaMOCTOSTENILHO BBIOMPATh (pOpMAT BHICTYILICHUS C YYETOM 33/1a4 MPE3CHTAIH U
0COOEHHOCTEN ayTUTOPHH.

CorpyaHn4ecTno:
© noHUMaTh U MCMOIB30BAThH MPEUMYILECTBa KOMAHHOM U MHANBUIYAIBHOW PaOOTHI ITpH
peleHnH yuyeOHBIX 3a/1a4; IPUHUMATh 11eJTb COBMECTHOM JeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3aIUI0 COBMECTHOM paboThl, paclpeaessaTh BUIbI paObOT, 10rOBapUBaThCs, 00CYKIATh
IpoIiecc U pe3yibTaT paboThl; 060011aTh MHEHUS! HECKOJIBKUX JTHOICH;
© yyacTBOBaTH B IPYMIIOBBIX (POpMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U UHBIE); BBIMOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH CBOU JICHCTBHS C



JAPYrUMH YICHAMH KOMaH/Ibl; OIICHWBATh Kaue€CTBO CBOETO BKJIA/1a B OOILIUIT TPOAYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHUCTBUSI.

3) Vuusepcanvhvle peryasTHBHBIE Oelicmsus, 0decneuugarom Gopmuposanue CMblClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusaunus:
© cocraBisATh IU1aH, AITOPUTM PELICHUS 33/1a4H, BEIOUPATh CIIOCO0 PELICHUS ¢ YIETOM
UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHUPOBATh BApUAHTHI PEIICHHH ¢ yI€TOM HOBOI MH(pOpMAanny.

CaMOKOHTPOJIb:

@ Bi1azieTh HaBBIKAMU MTO3HABATEIBHON PEIICKCUU KaK OCO3HAHHMS COBEPIACMBIX JICHCTBUI U
MBICTIMTEIBHBIX TPOIIECCOB, X PE3YIABTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U Pe3y/IbTaTa PeIeHHs MaTeMaTHIeCKON 3a/1a4H;

© npenBuAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TIPU PEIICHUH 3a]1a41, BHOCHTh
KOPPEKTHUBHI B JIEATEITFHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JJAHHBIX, HAHIEHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

@ o11eHMBATH COOTBETCTBUE PE3Y/IbTaTa IETH U YCIOBUSAM, OOBSCHSTH PUYHHBI JIO CTHIKCHHUS
WJIA HETOCTIDKEHUS PE3YIIBTATOB JACATEIIbHOCTH, HAXOUTh OIITUOKY, JaBaTh OIEHKY
MIPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3VYJ/IbTATbBI

OnepupoBarh NOHATUSAMU: HUIHMHAPHUYECKas TOBEPXHOCTh, 00pa3yoliye HUIHHIPHUECKOM
MMOBEPXHOCTH; LIUJIUHJIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolire KOHMYECKO MOBEPXHOCTH,
KOHYC; cepuyeckas MOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (HUIHHIP, KOHYC, cepa u map).

OOBsACHATH CIOCOOBI MOTYYSHHSI TEJT BpallleHuUsI.

Knaccuduimposats B3auMHO€E pacnojokeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BHICOTA CETMEHTA; IapOBOI
CJIOM, OCHOBaHHE LIAPOBOTO CJI0S, BBICOTA IIAPOBOTO CIIOS; IIIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U ILTOMIAAN TOBEPXHOCTEH TN BpaIleHHs, TEOMETPHUUECKHUX Tell C
pUMeHEeHHEeM (HOPMYIL.

OnepupoBars NOHATUSIMU: MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy U OMHUCAHHBII OKOJIO chepbl;
cdepa, BMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIuncnare cOOTHOMIEHHUS MEX Ty TUIOIAIsIMU [TOBEPXHOCTEN U 00bEMAaMHU TIOAOOHBIX TE.
N306pakars nzydaemble (GUIypbl OT PYKH U C TPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.
BbINONHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH U3 PUCYHKOB NMPOCTHIX 0OBEMHBIX (DUTYP: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEYEHHUs Tell BpallleHHUsI.

W3Bnekars, HHTEPIIPETUPOBATh U MPE0OPa30BbIBaTh HH(OPMALIUIO O MTPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (PUrypax, MpeAcTaBICHHYIO Ha YepTexax U pUCYHKaX.

OnepupoBarb MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE AEHCTBUS CI0KEHNS BEKTOPOB, BBIYUTAHHSI BEKTOPOB U YMHOKEHUS BEKTOpPA HA YUCIIO,
OOBSCHATh, KAKUMU CBOMCTBAMHU OHU OOJIQAIOT.

[TpuMeHsATH MpaBUIIO apaIeNIenUIea.



OnepupoBarh NOHATUSIMHU: IEKAPTOBBI KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAY/b BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXAY BEKTOpaMH, CKAJSIPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB M IIPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKly BEKTOPAMHU,
CKaJISIPHOE IIPOU3BENCHHE, PACKIIAbIBATE BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh MIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOW CUCTEME KOOPANHAT.

[TpumensTh reomeTprudeckne (HakThl A PEHICHUS] CTEPEOMETPHUYECKUX 33/1a4, MPEIIOIararonx
HECKOJIBKO IIarOB PELICHHSI, €CII YCIIOBUS IIPUMEHEHUS 3a/1aHbI B IBHOW (opMme.

Pemare npocreiine reoMeTpuYECKHE 3aa4d Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1A.
Pemare 3a1aun Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUN U HAX0KIEHHE T€OMETPUYECKUX
BEJIMYMH 10 00pa3liaM WM aJropuTMam, IPUMEHSS U3BECTHBIE METO/IbI [P PELICHNUN
CTaHJAPTHBIX MATEMATUYECKHUX 3a]1a4.

[IpuMeHATH MpocTenme IPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIUOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUUYECKHUX 3a/1a4.

[IpuBOAMTE MPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U )KU3HHU, PACTIO3HABATh
MIPOSIBIIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh NOTy4YeHHBIE 3HAHNS HA MIPAKTUKE: AHAJIM3UPOBATh PEAIbHBIE CUTYallUH U IPUMEHSTh
M3y4EHHbIE MOHATHUS B MPOIECCE MOMCKA PELIEHUsI MaTeMaTH4eCKH CPOPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJINPOBATh PEAJIbHbIE CUTYAIlMU Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh IOCTPOEHHBIE MOJIEH C
HCIOJIb30BAaHUEM I€OMETPUUECKHUX TIOHSITUI U TEOpEM, amnmnapara anreOpbl; perarb NpakTH4YecKue
3a]1a4y, CBSI3aHHBIC C HAXOXKACHUEM I€OMETPHUUECKHUX BEIIMYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
KonnuectBo yacos OJEeKTPOHHBIE
HaumenoBanue
Ne (uudpoBeie)
pas3nciioB M TCM KonrponbHbie JesaTenbHOCTh
n/n Bcero 00-cs ¢ yueToM 00pa3oBaTebHbIC
HIpOrpaMMbI paboThl MIpOrpaMMbI
BOCITMTAHUS pecypcsl
1 [Tena BpameHus 20 VYyactue B 6ecenax
2 OO0BEMBI TN 8 1 0 MPOIIIOM U
Bekropsl u HACTOAIIM
3 KOOpAMHATHI B 17 1 poccuiickoit
MPOCTPAHCTBE MaTeMaTHKH, IIEHHO
CTHOM OTHOIIICHHH
K JI0CTH)KEHHUSIM
POCCHICKHX
MaTeMaTUKOB U
[loBTopenue, poccuiickon
4 000011EeH1E, 6 1 Mmarematuueckoir  http://www.ege.edu.ru/
cCucCTEMaTu3anus IIKOJIBI, O
3HaHUH MCIIOJIb30BAHUU
ATHX IOCTHKCHHUN B
NpYyrux HayKax,
TEXHOJIOTHUSIX,
chepax SKOHOMHUKH.
OBUIEE KOJIMYECTBO
YACOBTIIO o1 3
[MTPOI'’PAMME

Hoypoqﬂoe INIAHUPOBAHUE



DJIEKTPOHHbIE

T uudposbie
U
ypoKa Coaep:xanne MaTepuaJia KonrponbsHsie paboTh o0pa3oBarTe/ibHbIE
pecypcbl
1 Kopens crenenu n. Crernenb
TIOJIOXKUTEIILHOTO YUCIIa
[Toka3arenbHble 1
2 jgorapupmuueckue
yYpaBHEHUS U HEPABCHCTBA
3 Tpuronomerpuyeckne http://www.ege.edu.ru/
yYpaBHEHUS U HEPABEHCTBA
4 [TapamiensHOCTD NPSAMBIX U
IIJIOCKOCTEMN
5 [lepneHMKyIIPHOCTH
MPSIMBIX U IJIOCKOCTEN
6 OneMeHTapHbIe (PYyHKIIUH.
7 OO6nacTe onpeneneHus u
0071aCTh N3MECHEHHUSI
¢yukmun. OrpaHIYCHHOCTh
dbyHKIIUHN
8 YeTHOCTh, HEYETHOCTD,
HNEPUOAUYHOCTD (PYHKIIHI
9 [IpomexyTku BO3pacTaHusl,
yOBbIBaHUS,
3HAKOTIOCTOSTHCTBA U HYIIU
(hyHKIUN.
10 HccnenoBanre GyHKIUN 1
MOCTPOEHHUE UX TPaPUKOB
ANIEMEHTAPHBIMU METOIAMHU.
11 OcHoBHBIE CTTOCOOBI
npeoOpa3zoBaHus rpad)uKoB
12 [Tonsitre npenena QyHKIUU
JTHOCTOPOHHUE MPEIeIbI
13 O
14 CaolicTBa nIpeenoB
GbyHKIMI
15 [ToHATHE HENPEPBIBHOCTH

byHKIMH




16

HenpepsiBHOCTB
ANIEMEHTAPHBIX (DYHKIUH.

17 [Tonsitre oOpaTHOM
GbyHKIIMH
18 [TonsiTe obpaTHOM
byHKIIUN
19 KonTposbhas padorsl
«DYHKIUHA U UX
rpapukmw»
20 [TonsiTHE TPOU3BOTHOM
21 [TonsiTHE TPOU3BOTHOM
22 [IpousBoHas CyMMBI.
[IpounsBogHas pa3HOCTH.
23 [TpousBogHas
MIPOU3BENICHUS.
[IponsBogHas 4acTHOTO
24 [TpousBoHas
MIPOU3BENICHUS.
[IpousBoHas 4aCTHOTO
25 [IpousBoaHbIe
ANIEMEHTaPHBIX PYHKIUN
26 [IpowusBoaHas CIOKHOM
(hyHKIUN.
27 KonTposabHasi padora
«IIpousBogHas» http://www.ege.edu.ru/
28 § 1. IlonsiTue BeKTOpAa B
NPOCTPAHCTBE
[TonsiTue Bexropa.
PaBeHcTBO BEKTOPOB
29 8 2. CnoxeHUe U BBIYMTAHUE
BekTOpoB. Cymma
HECKOJIbKUX BEKTOPOB
30 YMHOXEHHE BEKTOpA Ha
YHCIIO.
31 § 3 Komnuianapuble

BEKTOPbI

KommianapHbIe BEKTOPBI.
IIpaBuiio napajesnenunesa.




Paznoxxenue BekTopa 1o
TpeM

HCKOMILIaHAPHBIM BCKTOpaM

32
33

Pemenne 3ana4 no reme
«/lericTBUs ¢ BEKTOpamMmu»

Pemenne 3ana4 no reme
«/lericTBUs ¢ BEKTOpamMmu»

34

3auer Nel «BekTopsl B
MIPOCTPAHCTBE

http://www.ege.edu.ru/

35

8 1. KoopauHaThl TOYKHU U
KOOPIMHATHI BEKTOpa

[IpssMmoyronpHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa.

36

CBsi3p MEX]ly KOOpIMHATAMU
BEKTOPOB

1 KOOpANHATAMH TOYCK

37

[Ipocreitmue 3agauu B
KOOpJMHATaX,

38

Perenune
3aga4 «KoopJMHATHI TOUYKH U
KOOPJIMHATHI BEKTOPA»

http://www.ege.edu.ru/

39

§ 2. Ckaasipnoe
NpousBeeHNe BEKTOPOB.

Yroma Mexay BEeKTOpamH.

CKaJ’IHpHOG IIPOU3BCIACHHUC
BCKTOPOB

40

Brruucnenue YITIOB MCIKAY
IIPAMBIMHA U IIJIOCKOCTSAMUA

41

[ToBTOpEHME TEOpHH,
pEIICHUE 3a/1a4 10 TeME
«Metoa KOOpAMHAT B
IPOCTPAHCTBE

42

§ 3. /IBuikenmnst.

enTpanbHas cUMMETpHSL.
OceBas cummeTpus.
3epKkanbHasi CHMMETPHUSL.
[TapatenpHbIN IEPEHOC.




43

Kontpoabhas padora

«Meto1 KoOpIMHAT B

MIPOCTPAHCTBE
44 3auer Ne 2
http://www.ege.edu.ru/
«Bektopbl. MeTon P g
KOOPJIMHAT B MTPOCTPAHCTBE
45 MakcumMyM U MUHUMYM
byHKIIUN
46 MakcuMyM U MHHAMYM
byHKIIUN
47 VYpaBHEHHE KacaTeIbHOU
48 YpaBHEeHHE KacaTeIbHOU
49 [IpubnuxenHbie
BBIYHCIICHUS
50 Bo3spacranue u yosiBanue
byHKIUH
51 Bo3spacranue u yosiBanue
byHKIUH
52 [TpousBoHBIC BBICIITUX
TTOPSIIKOB
53 DKCcTpeMyM (DYHKITUHU C
€IMHCTBEHHON KPUTUYECKOU
TOYKOH
54 3amaun HAa MAaKCUMYM H
MUHUMYM
55 3aaun HAa MAaKCUMYM H
MUHHUMYM http://www.ege.edu.ru/
56 [Toctpoenue rpadukoB
(byHKIMIA ¢ TPUMEHEHUEM
MIPOU3BOIHAS.
57 [Toctpoenue rpadukos
GbyHKIMIA ¢ TPUMEHEHUEM
TIPOU3BOJIHOM.
58 Kontpoabnas padora

«IIpumenenne
IPOU3BOIHOIN»




59-

[NonsiTue mepBooOpa3Hoit

60 [NonsiTue mepBooOpa3HOit
61 [Inomanas KpUBONMHENHOM
Tparennu
62 OmnpeneneHHbId HHTETPAT
63- ®opmyna HeroToHa-
JleiiOnuma
64
®opmyna HerotoHa-
JletiOnuma
65 CBoiicTBa ornpeneeHHbIX
HHTETPaJIOB http://www.ege.edu.ru/
66 KonTpoabhas padora
«IlepBooOpa3Has u
HHTErpamn
67 § 1. Huaunap
[TonsiTne nuMHIpa.
[nomaae moBepXHOCTH
IHHIpA
68 [Tonsarue numuHIpA.
[nomaae moBepXHOCTH
AIHHIpA
69 Pemrenne 3amau mo teme
«umauap».
70 § 2. Konyc
[Tonsarue konyca. [Inomane
MOBEPXHOCTH KOHYCA
71 [Tonsarue konyca. [Tnomans
MOBEPXHOCTH KOHYCA
72 YcedeHHbBIN KOHYC
73 § 3. Cepa
Cdepa u map. YpaBHEeHHE
chepsr
74 B3anmMHOe€ pacmosioskeHne
chepsl ¥ MIIOCKOCTH
75 KacarenpHas IIOCKOCTh K
ctepe
76 [Mnomans cdepsr




7

Pewenue 3agay Ha uunuHIp,
KOHYC U 11ap..

78 KonTpoabnas padora
Ne 2. «lunuHIp, KOHYC U
ap»
79 3auer Ne3 no teme
«umuHIp, KOHYC U mapy. http://www.ege.edu.ru/
80 PaBHOCHIBHBIC
npeoOpa3oBaHus ypaBHEHUN
81 PaBHOCHIBHBIC
npeoOpa3oBaHus ypaBHEHUN
82 PaBHOCHIBHBIE
npeoOpa3oBaHus HEPABEHCTB
83 PaBHOCHIBHBIE
npeoOpa3oBaHKs HEPABEHCTB
84 [lonatne ypaBHeHUS-
CIICZICTBHS
85 Bo3sBenenue ypaBHeHHS B
YETHYIO CTCTICHb
86 Bo3sBenenue ypaBHeHHS B
YETHYIO CTCTICHb
87 [ToTennupoBanue
JaorapupMUUecKuX
YpaBHEHU I
88 JHpyrue npeobpa3oBaHus,
IPUBOSAIINE K yPaBHEHUIO-
CIIEZICTBHIO
89 OcHOBHbBIE IOHATHUSA
90 Pemenue ypaBHeHHI ¢
MOMOIIIBIO CUCTEM
91 Pemennie ypaBHeHuU# ¢
MOMOIIIBIO CUCTEM
(TIpogomKEeHHE)
92 Pemenre HepaBeHCTB ¢
MOMOIIIBIO CUCTEM
93 Pemennie HepaBeHCTB C

MOMOIIIbIO CUCTEM
(mpopomxeHue)




94

BepositHoCTH 3HAUeHU I
CIIy4aliHOM BEJIMYUHBI

95

Bossenenue ypaBHeHus B
YCTHYIO CTCIICHDb

96

Bossenenue ypaBHeHus B
YCTHYIO CTCIICHDb

97

KonTponbnast pabora NeS
«YpaBHeHHs,
HepaBeHCTBAa, CHCTEMbD»

http://www.ege.edu.ru/

98-
99

§ 1. O6bem
NMPSIMOYT0JILHOTO
napasuienenunena [lonarue
oovema. O0beM
MPSAMOYTOJIHOTO
napajuiesenumeaa

O6BeM IpSIMOYTOJIBHOTO
napaulesenunesna

100

§ 2. O0bem npsiMoid
NPU3MbI M HUWJIMHAPA.

O06bem npsIMOi IPU3MBI

101

O6beM mpaBUIIbHOM MPU3MBI

102

OO6beM muIHHIpa

103

§ 3. O0bem HAKJIIOHHOT
NPU3Mbl, IMPAMU/bI U
KOHYca

Brraunciienue 00beMOB Tell ¢
TIOMOIIBIO OMIPEACIICHHOTO
uHTerpana. Oobem
HAKJIOHHOH TPU3MBI

104

O0beM HaKJIOHHOM MPU3MBI

105

O0beM mUpaMuIbI

106

O6wem KoHyca

107

§ 4. O0bem mapa u
IJI0MAAb cepsbl

Oo6bem mapa

108

OOBeM 1IapoBOTrO CETMEHTA,
IIIAPOBOTO CJIOS M IIIAPOBOTO
CEKTOpa




109

[Mnomans cdepsr

110 Pemenue 3amad mo teMe
«O0beM mapa 1 TIoIa b
cepbi»
111 KonTponbHas
padora «OOBEeMBbI TE»
112 3auyer Ne 4 o Teme
«O0OBEMEI TEID. http://www.ege.edu.ru/
113
MaremMaTnueckoe OXKUJaHNUE
114 Bo3Benenune HepaBeHCTB B
YETHYIO CTCTICHb
115 Bo3Benenue HepaBeHCTB B
YETHYIO CTCTICHb
116 PaBHOCWILHOCTE cUCTEM
117 PaBHOCHMIILHOCTE cUCTEM
118 CucreMa-ciencTsue
119 MeTto1 3aMeHBI
HEU3BECTHBIX
120 Mero1 3aMeHBI
HEU3BECTHBIX
121
3aKoH OOJIBIINX YHCE
122
HopmanbHe pacnipeneneHue.
123 OO0BEMBI Te
124 Pewienue 3amau Ha Tena
BpaIcHus
125 TpuroHomeTprIecKre
BBIPaKCHHSL.
Tpuronomerpuueckue
byHKIIMH
126 Tpuronomerpuueckue

YpaBHEHUS




127

Kophu crenenu n. @yHkuus

y = . ppauuoHanbHbIe

ypaBHEHHUS
128- Crenenu. [lokazarenbHast
129 (byHKLIMS
[Toka3arenbHbIE YPaBHEHHUS
Y HEPaBEHCTBA
130 Jlorapu™el.
Jlorapupmuueckas GyHKINS
131 Jlorapupmuueckue
ypaBHEHHS U HEPABEHCTBA
132- HUTorosasi KOHTpOJIbHAS
133 pa6ora http://www.ege.edu.ru/
134 | IlpumeHeHUE MPOU3BOTHOM.
http://www.ege.edu.ru/
135- Pemenue 3amau Ha
136 | npuMEHEHHE TIPOU3BOAHOMN 1 http://www.ege.edu.ru/

nepBooOpazHoii. Pemenue
3a/la4 Ha MPUMEHEHHE
MIPOU3BOIHOM U
nepBoOOpa3HOM.

OI'oC —M.: «IIpocsemienue»

Huxonbckuit C.M., IloramoB M.K., PemernukoB H.H. u np. Maremaruka:
anreOpa W Hayajla MaTeMaTHYEeCKOTO aHajin3a, reoMeTpus. AJiredpa H HayaJja
MaTeMaTH4ecKoro anajau3a. Yueonuk qis 11 kiacca. — M.: «IIpocsenienue»

Artanacsa JI.C., byry3oB B.®., Kagomnes C.b. u ap. Maremaruka: anreOpa
¥ Haydajla MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus. Yueonunk. 10-11 kmacc.
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