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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaromuxcs 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPEIbSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHMIO, W TPATUIMI POCCHICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOoll CTOPOHBI, (OPMHUPYET JOTUUECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMaTHKH, OOILIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa ydYalluecsl OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH dopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOJIb30BATh MX B MOBCEIHEBHOW JKU3HU. B TOXe BpeMsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue 1
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJy4alOT HOBBIM ONBIT PEHICHUS TMPUKIAIHBIX 3a]a4, CaMOCTOATEIbHOIO
MOCTPOCHHUSI MATEMATHUYECKUX MOJEJIEH PEAIbHBIX CUTyalluii M WHTEPIpETaluU
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEW B TMPHUPOJC, HAYKE U B MCKYCCTBE, C BbIJAKOIIAMUCA
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUMA HW3Yy4aloTCsd Ha IPOTSDKEHHHM [JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepkaTenpbHO-METOANYECKAs TUHUA «Hucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIA, yMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, WPPALMOHAJIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKUMM U TpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aja4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYaloIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENell peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkaTenpbHO-METOANYECKasl TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE TUCUUIUIMHBI B €IHHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTEeMAaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOITYYEHHBIX PE3YyJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KayKIbIH
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

Pabouast mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro YpoBHS st
oOyuarommuxess 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, TNPEABABIICMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOpPa3BUTHUSI U HEMPEPHIBHOTO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO Pa3BUTHS
JUYHOCTH 00YyYaromMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TEeOMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PEe3YyJIbTaTOB OOYy4YEHUS TC€OMETPUH B HAIPABJICHUH JTUYHOCTHOTO
pa3Butusl oOydaronuxcs, (GOpMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
TPaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuTre y oOydaronmxcs
MPAaBWIbHBIX MPEJACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKUX
aOCTpaKIfii, COOTHOIICHUH PEATbHOTO WM UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMaTUYECKOM HAyKOW SBJICHUA U TMPOLECCOB pPEAJIbHOIO MHUpA, MECTE
Tr€OMETPUU B CUCTEME HayK U POJIM MaTeMaTHYECKOr0 MOJIEIMPOBAHUS B HAYYHOM



MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaIUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX Ul afamnTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBAsiETCS OAHUM U3 0Aa30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUsSI Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICeHHE, (HOPMUPYEMOE MPU HU3YUYCHUU OOYYarOIIMMHCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUHM 3a7a4 €CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIHaIbHOTO ObITHSA, (dopMa
OTPaKEHHUS OKPYXAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO TO3HAHHMA W AKTUBHOTO
npeoOpa3oBaHusl  JACWCTBUTEIbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI YYEOHOM M TPYIOBOM JIE€ATEIBLHOCTH,
SBJIIETCSI OJHUM W3 MPO(PECCHOHATBHO BaXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYarONIMXCs MPOCTPAHCTBEHHOTI'O MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTHYECKOU JAEATEITHHOCTH 110 MHOTUM HAIIPABJICHUSM.

[leas ocBoeHust mporpamMmbl ydeObHoro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE 00yueHus — 00IeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommxcss  4epe3  OOecrnedyeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W  JEHUCTBUM,
cen(UIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHUS 00pa30BaHMS
M0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HUCTIOJIB30BAHIUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TWIpeIHAa3HA4YeHA JIsl
OOyYJaroIMXCcsl CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHWTH OOIME MAaTeMaTHYECKHUE YMEHHS, CBS3aHHBIC
co crnenu@uKod TEOMETPUH ¢ HEOOXOAWUMBIE [JIi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh I€OMETPHUIO OoJjee
ry00KO, €clii B JallbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TE€OMETPHUECKHX
3HAHUAX B MPOPECCHOHATBHON AEITETHHOCTH.

JlocTmxeHre ULelau OCBOCHHUS MPOrpaMMbl O0ECIEYMBACTCS PELICHUEM
COOTBETCTBYIOIUX 3amad. [IpuopuTeTHBIMH  3aJadyaMd  OCBOSHHS  Kypca
«['eomerpun» Ha 06a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:



e (dopMupoBaHHE TPEICTAaBICHUS O TEOMETPHUM KaK YacTH MHPOBOU
KYJIBTYPBI U OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAXOIIUM MUPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TeNaX BpaIICHUS
KAaK O BOXHEHIIUX MAaTEMATUYECKUX MOJIEIAX, IIO3BOJIAIOIUX ONMUCHIBATH
Y U3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOLIETO MUPA;

e (dopMupoBaHHE YyMEHHs pAaclO3HaBaThb Ha YepPTeXkKax, MOJEISIX U B
pealbHOM MUPE MHOTOTPAaHHUKU U Te€jla BPALLCHUS,

e OBJIAJICHUE METOJIAaMHU PEIICHUS 3a/1a4 Ha MOCTPOECHMsI Ha M300paMeHUSIX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMHpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOT'OTPAHHHKAX U TEJIaX BPAILIECHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHHUEC  AITOPUTMAMM  pELICHUS  OCHOBHBIX  THUIIOB  3aJ]ad;
(¢opMUpOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
pacCcyXIeHUus B XOJ€ pPELICHUsA CTEPEOMETPUUYECKUX 3a7ad U 3axad ¢
IIPAKTUYECKUM COJIEPIKaAHUEM;

e pa3BUTHE VHTEJUIEKTYaJIbHbIX 51 TBOPUYECKUX crocoOHOCTEN
oOy4JarommMxcs, I[O3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHHU, KpUTUYHOCTH MBIIUICHUS;

e (opmupoBaHUE (YHKIIMOHATIBHON IPaMOTHOCTH, pEJIEeBaHTHOU
FEOMETPUMU: YMEHHUE pPACIO3HaBaTbh IMPOSBICHUSA T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX >KU3HEHHBIX
CUTyalUsiX M IpPHU H3YyUYEHUU IPYIHMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (HOpMyIUpOBaTh WX Ha S3BIKE
Ir€OMETPUM U CO34aBATh IEOMETPUUYECKUE MOJEIH, IPUMEHATh OCBOCHHbBIN
TEOMETPUYECKHUM aIapar Uil pEelIeHHUs NPaKTUKO-OPHUEHTUPOBAHHBIX
3a7a4, UHTEPIIPETUPOBATH U OLICHUBATH IOJYYECHHBIE PE3YJIbTATHI.

OTIUYUTENbHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro Mu3y4yeHMs 3a1ad, pellaeMblX Ha YypOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTMHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YyUEHUIO IPpEeIMETA.

[Tpenmourenue oTAAETCA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEAMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jaluxcss B Kypce CTEpPEOMETPUM IPOBOAMTCA 3a CYET pPEUICHHUS 3aaad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3zamu. Co3naHue oOpa3a HPOBOAUTCA C OMOPOW Ha



HArJSAHOCTh, @ ONEpPUpPOBaHME OO0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHU.

OcHOBHBIE cozaepxaTenbHble JUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHuku», «[IpsiMple U MIOCKOCTU B MPOCTpAHCTBEY, «Tena BpareHus»,
«BekTopsl U KOOpIMHATHI B MpOCTpaHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHHM
pacnpenensieTcs He TOJbKO II0 COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOydYeHHs Ha YPOBHE CpETHETO 001Iero 00pa3oBaHumsl.

Conepxxanue o0pa30oBaHHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpelesN€HHbBIM 10 TroAaM oO0y4yeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUECKUMHU
NOHATUSAMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yriayousist €€, o0pa3ysi IpOYHblE MHO>KECTBEHHBIE CBSI3U.

Pabouass mnporpamma y4yeOHOro kypca «BeposSTHOCTP M CTaTHCTHKa»
0a3oBoro ypoBHs g oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO  TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEAHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00eCl€UMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISI CaMOPAa3BUTUS U HEMPEPBIBHOIO
o0pa30BaHMUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOr0 YPOBHS
ocHOBHOM mikoyibl. Kypc mpenHasHadueH st (OpMHpOBaHUS y OOYYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JUIsl U3YUYEeHUsSI CIIy4alHBIX COOBITHH, BEJIMUYUH U
npoiieccoB. [lpu m3ydeHunm Kypca o00OramarTCs MNPEACTABICHUS YYaIIuXcs O
METOJIaX UCCJIEAOBAHUS N3MEHYMBOTO MUPA, PA3BUBAETCSI TIOHUMAHNUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HamnpaBJ€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEICTABICHUN O CIIyYaWHBIX



BEJIMYMHAX M B3aUMOCBS3SX MEXAY HUMH HAa BaXKHBIX NpUMEpax, CIOKETbI
KOTOPBIX MOYEPIIHYTHI U3 OKPY>KAIOIIETO MUpA.

B cooTBeTcTBHM C yKa3aHHBIMHU IIEJISIMH B CTPYKType ydeOHOro Kypca
«BepoaTHOCTh M CTATHCTHKA» CPEJHEH IIKOIbI Ha 0a30BOM YpPOBHE BBIJICICHBI
CIIEYIOIIUE OCHOBHBIE cojepxkaTeibHble JMHUU: «CiydaliHble COOBITHUA H
BEPOATHOCTHY, «CiTydyaliHbIe BETUYMHBI M 3aKOH OOJIBIINX YHCETD.

Baxnyio dacTh Kypca 3aHMMaeT HW3Y4YEHHE TIE€OMETPHYECKOro U
OMHOMMAJIBLHOTO PACHPECIIEHN 1 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMU
— IMOKa3aTeIbHBIM U HOPMAJIbHBIM pacipeaeICHUSIMH.

Conepxxanne nuHUU «CiyyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEXIy 3HAUCHUSAMH CIYYalHBIX BEIMYHMH, a TaKKe dTa JIMHUSA HEOOXOIMMa Kak
0a3a [ M3ydyeHHUs 3aKOHAa OOJBIIMX Yuced — (YHIAaMEHTAJIbHOIO 3aKOHa,
JNEHCTBYIOLIErO0 B MpHUPOAE M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
dopmanuzanuio. CaMm 3aKOH OOJBIIMX YHCEN IMpeasaraercs B O3HAKOMUTEIbHON
dbopMe ¢ MUHUMAaITFHBIM UCIIOJIB30BAHUEM MAaTEMATHUECKOTO (hopMaIn3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBHIBHBIMU  CIyYalHBIMH  BEIWYHMHAMH,
aKUEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINHCAHUU M H3YYCHHM CIy4ailHbIX
SBJICHUN C MOMOILBIO HENpPEPBHIBHBIX (YHKIMHA. OCHOBHOE BHUMAaHUE YJENSIETCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY paclpenefeHHUsIM, TIPH 3TOM TMpPEeAroaaraercs
O3HAKOMUTENIPHOE H3yuYeHHEe Marepuaiga 0e3 J10Ka3aTeIbCTB MPUMEHSIEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha usyuenue kypca « Marematuka» Ha 6a30BoM ypoBHE oTBoauTCs 340 4acos:
Anre6pa - 170 gacoB, reometpusi — 102 yaca, BEpOSATHOCTh U CTAaTUCTHKA — 68
4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 M3 Pa3IMYHbIX OTpaciier
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENbHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied ¢GopMmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1ay
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE U HEUETHBIEC (DYHKITUHU.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcronb30BaHUE MPOTPECCUU s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypaJbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne PyHKITUU, NX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IPHU PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJMeMEHTapHBIX  QyHKUIUNA.  DOpMyJbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIIY4Iler0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.

['eomeTpus

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnosioKeHue IMpsMBIX B IMPOCTPAHCTBE: IIEPECEKarOLIHECs,
napajulelibHble W CKpeumuBaronmecs npsmble. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IApAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocTteifiine mnpocTpaHcTBeHHbIE (UIypbl Ha
IUIOCKOCTH: TETPa’p, KyO, napajiesenunea; IoCTPOCHHE CEUSHUI.



[leprieHIUKYJISIPHOCTh MPSIMOM M MJIOCKOCTH: MEPIEHIUKYJISIPHbIC MPSMbIC B
IPOCTPAHCTBE, MpSAMBIE IAPAJUICIbHBIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTA TMPSAMOM U IUIOCKOCTH, Teopema O MpsMOM
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOU U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroOJ, JIMHEHHBIA Yroa JIBYTPaHHOTO  yrJa.
[lepnenauKyIIslp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TM[psAMOM A0  TMJIOCKOCTH,  TOpoeKuus  GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TJIOCKOCTEH: TMPU3HAK MNEPHNEHIUKYISIPHOCTA  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYIISIPaX.

MHoOrorpaHHuKu

[loHaTre MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuienenunea U ero cpoicrtsa. Ilupamupa: N-yronpHas nupamujaa, TpaHd U
OCHOBaHHUE MUPAMUbI;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIbLHAS U
ycedéHHasi mnupamMuaa. OJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnibHbIe
MHOTOTPAHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBWIbHAs MHPAMUJIA; NpPaBUJIbHAS TPEYroJibHash MHUpaMUAA W TPaBUIbHbBIN
teTpa’dap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
nonexasap u ukocasap. CeueHus: IpU3Mbl U MUPAMHUIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMO,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

BrluncneHre 9SI€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaiu, YrJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSIMOW IMPHU3MBI,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH TPSIMOUM MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TPABWIHLHOM MHUPaAMUJIbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MUPaMU/JIbI, TPU3MBI.

[lonoGHbeie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXKAY IUIOMIAASMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

[Mumuaapryeckast MTOBEPXHOCTD, oOpasyromye IATUHAPUYIECKON
MMOBEPXHOCTH, OCh IWJIMHIPUYCCKOW TMMOBEPXHOCTU. I[lwmHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yronue KOHHYECKOW TMOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUME U BeplMHA, 00pa3yrolias
M OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, ITHaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cdepbl U MI0CKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
10 b CHEpHI.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KoMOuHnanum Ten BpalleHMss W MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAILICHUA.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u momab chepsl.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenusi mwiMHApa (MapaJUyieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE. CIIO)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapaminenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJl JEUCTBUM C BekTopaMmu. [IpssMoyrosibHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATaXx. YTroa Mexay BekTopaMu. CKalsIpHOE MPOU3BEICHUE BEKTOPOB.
BrruncieHnne yriioB Mex1y NMPsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

BeposiTHOCTB M cTaTHCTHKA

COAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpencraBieHrie JaHHBIX C TMOMOIIBIO Tabnui, u auarpamm. CpenHee
apupMeTHIecKoe, MeIuaHa, HauOoJblllee M HAUMEHbIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OOPOB.



CayyaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DIeMEeHTapHbIe
coObITUs (MCXO/bl). BeposaTHOCTH citydaiiHOrO coObITHS. BaM30CcTh 4acTOTHI U
BEPOATHOCTH  cOoObITUM.  CrnywailiHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  cOOBITMII B ONBITaxX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMM.

Onepanuu Hag COOBITUSAMU: IepecedeHne, 00beAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEHUS BEPOSATHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcniepuMenTa. dopmyna nonHoi BeposTHOCTU. HezaBucumble cOOBITHS.

Kombunaropnoe npaBuio ymHoxeHnus. [lepectanoBku u pakropuan. Yucio
couetanuii. Tpeyronpauk Ilackans. ®opmyna buHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCNBITAHUE), YCIEX U Heyaada. HezaBucumeie
ucnbiTanuss. Ceprsi HE3aBUCHMBIX HCHOBITAHUM 10 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHasgs  BennuuHa. Pacnpenenenne  BeposATHocTer.  Jlmarpamma
pacnpeneneHus. Ilpumepsl pacnpenencHuil, B TOM YHUCIE, N€OMETPUYECKOE U
OMHOMUANBHOE.

11 KVIACC

UucnoBple  XapaKTEpUCTUKUA  CIy4YaWHBIX  BEIWYMH: MaTEMaTUYECKOE
OKMJAHUE, IUCIIEPCHs M CTaHJApTHOE OTKIOHEHHE. [Ipumepsl npuUMEHEeHHs
MaTeMaTHYECKOr0 OXXUIAHUs, B TOM YHUCIE B 3aJayax U3 IOBCEIHEBHOW >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciay4yallHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIyYallHbIX BEJIMYMH. MaTreMaTH4ecKoe OXHUAAHUE U
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMUAIIBHOTO PACTIPEETICHUM.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Bb160pouHbIii METOT MCCTIEAOBAHUIA.

[Ipumepsl HENpEpBIBHBIX ClOy4YaHbIX BeauuuH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3agaqu, NPUBOISAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
0 HOPMAJIbHOM PaCIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPa)KIaHCKOW UIEHTUYHOCTH, YBAKEHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKHUE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMaTUYECKON HAaIlPaBIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM ISl pelieHus 3a1ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KyJIbTYpOMl KakK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCcanoweeo  mMupa;  NpUMeHeHue  J102UYeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 10 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BeKTa, SBJICHUS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKE BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajga MaTEMAaTHUYECKOTO aHAJIA3a»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JAECATUYHAS IPOOb, MPOICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTbh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTesIeM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOCHHBIE MOJIEIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarb NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUHU, HYIU
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMHA JJI1  HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAIHOIO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MHOHATUSAMM: ONpENENICHNE,  Teopema, CIIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; peEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTs pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUSAMH: NepuoAndecKkas  (yHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOH, JIorapupmMu4eckon u
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3MUECKHUI CMBICI MPOU3BOIHON JIsl pelIeHuUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIWN; BBIYMCIATH WHTETPA
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.

[eomempus

10 KITACC

OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NIPU PEIICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMH: ABYTPAaHHBIA yroJ, TpaHW ABYTPAHHOTO YTIIa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mMepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHHUK, 3JIEMEHTbl MHOT'OTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUuU (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, MTapajlIeIeUIIE IbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOT PAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CtpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BUT
CBEpXY, COOKY, CHHUBY.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJTUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXIY IABYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKHM JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKJICHHE TEOMETPUISCKUX BEIMYUH MO 00pas3am Win
aJIrOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUECKUE METOJbl TPHU PELICHUH



CTAaHJAPTHBIX MATEMATHUYECKMX 334a4 Ha  BBIYMCIECHUE YIVIOB  MEXKIY
CKpPCIMBAIOIIMMHCS TPAMBIMH, MEXKIYy MPSAMOA M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLAAA NOBEPXHOCTEH MHOIOIPAaHHUKOB (TMpU3MA,
nUpaMyuja) € TMpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOLIEHHMS MEXAY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTaBICHHYI Ha YEpTEXKax U
PUCYHKAX.

[IpumeHnsaTh reomeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallud W TIPUMEHATb HM3YYEHHBIE IIOHATHS B IPOLECCE IOHUCKA PEMICHUS
MaTEeMaTUYeCKH CPOPMYIMPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATH pPEAIbHbIE
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LUJUHAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
UUWIMHAPUYECKOM ~ TOBEPXHOCTH;  LWIMHIAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ymollre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
r€OMETPUYECKUX TeJl C TpUMEHEHUuEM (HopMy.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIllCHHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEAECHUE, PACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pewlate mpocreiilline reoMeTpUuyYecKUe 3a/laud Ha NPUMEHEHHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]ay.

[IpumeHAT, OpOCTEHIINE MPOTPAMMHBIE  CPEIACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAEC H
YKWU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYYECHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH pPEaIbHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TOHSATHUA B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJETUPOBATh pEaJIbHbBIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, arrmapara aareOpsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

BeposamHocmb U cmamucmuka

10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTrh  MNOHATHAMHM:  cpefHee  apu(METHUYECKOe,  MEAMaHa,
HauOosbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIOBBIX JaHHbBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYalHbIM SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJA) CIy4aillHOTO OIIbITA;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OOBEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BAThCS AMArpaMmMaMu Ousepa U GopMyIJIoN CIIOKEHUS] BEPOATHOCTEN MpU
pelIeHny 3a1ad.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPAaBUIIA YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHAMH: HCIBITAHUE, HE3ABUCUMBIE WCIHBITAHUS, CEPHS
UCIBITAaHUHM, yCleX M HeyJaya; HaxXOAMTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIIBITaHUN bepHyun.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJIMYMHA,  pacHpeleeHue
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHusl.

11 KJIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupeneIeHUO UilM ¢ IIOMOILBIO THArPAMM.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCI MATEMATHYECKOE OXXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIUTH
MaTEMaTUYECKOE 0XKUIAHUE 10 JAHHOMY PaCIPEIEIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.



NmeTn MPpCACTABJICHUC O HOPMAJIbHOM PACIIPCACICHHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB M TeM (undgposbie)
n/n NPOrpaMMmblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHoecTBa pallMOHaIbHbBIX U
1 JEUCTBUTENLHBIX YHCcel. PanimoHaibHbIe 14 1 0
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuun 1 rpapuku. CTeneHs ¢ 1eabM 5 0 0
HokKasaresieM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 0
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1 0
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5 0 0
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 0
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 0 0
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 0
HEpaBEHCTBA
4 [IpousBonnas. [Ipumenenue npon3BoaHON 24 1 0
5 WHTerpan u ero npuMeHeHus 9 0 0
6 Cucrembl ypaBHEHU 12 1 0
7 HarypanbHble u nensie ynucna 6 0 0
8 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATH3 IS 18 5 0
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0

[eomempus




10 knacc

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHz[HISmepHOCTL MPSIMBIX U 12 0 0
IJIOCKOCTEN

4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0
3) MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YTJIbI 1 0

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
11 knacc

No 1/ HanmeHoBaHMe pa3ie/ioB U TeM KosmyecTBo yacos JJIeKTPOHHBIE

° n/m
porpaMmMsbl Bceero Konrpoabusie IIpakruueckue (uupposbie)
padoTbI padoThbI o0pa3oBaTe/ibHbIE




pecypchbl
Tena Bpamenus 12 0
OO6bEMBI TEN 5 0
BekTopbl 1 KOOpIAMHATHI B IPOCTPAHCTBE 10 0
IToBTOpEHuE, 00001IEHHE,
4 P e 7 1 0
crcTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
BeposmHocmb u cmamucmuka
10 knacc
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu(poBbIe
Ne n/m Kourpoabubie IIpakTHyeckue (1udpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 [IpencraBieHne TaHHBIX U ONKACATEIbHAS 4 0 0
CTaTUCTHKA
CrnyvaiiHble OTIBITHI U CITy4aiiHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 0 1

QJIEMCHTAPHBIMU UCXOJaMU




Omnepanuu HaJ COOBITUSIME, CIIOKEHUE

3 . 3 0 0
BEPOSITHOCTEH
YciioBHast BEpOSATHOCTH, IEPEBO
4 CIIy4aifHOTO OTBITa, (POpMYIIa MOJHOM 6 0 0
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHIT
5 DJIeMEHTH KOMOMHATOPUKH 4 0 0
6 Cepun nocienoBaTeNbHbIX UCIIBITAHUI 3 0 1
7 CitydaiiHble BEJIMYUHBI U paclpeiesICHUs 6 0 0
8 O06001IeHne U cucTeMaTu3alus 3HAaHUK 5 2 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
11 knacc
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jeioB U TeM (uudpossbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesr
1 MaremaTuuecKoe OKHUIAHUE CIyYalHON 4 0 0
BEJTMYUHBI
) HI/ICHePCI/IfI Y CTaHIApTHOE OTKIOHEHHE 4 0 1
CITy4aitHON BEJTMYHHEI
3 3aKoH OOJIBIINX YHCEelT 3 0 1




HenpepbiBHbIE CiTydaliHbIE BEIMYUHBI
(pacripeneneHus)

HopmanbeHoe pacnipenenenus

[ToBTOpeHuE, 0600IIEHNE U

cucreMarusanuia 3HAHUM

19

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

MOYPOYHOE N/IAHUPOBAHUE anzebpa
10 KVIIACC

Koan4yecTBO 4acoB

Ne

wn Tema ypoka

MHOXeCTBO, OIlepaluy HajJ MHOKECTBAMM.
Juarpammsl Dlinepa—Benna

Bcero

KonTposabHubie
padoThbI

IIpakTn4yeckue
padoTbl

Jlara
U3yYeHUS

JJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypchl

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH, MIPOLICHTHI,
OeCKOHEYHBIE TIEPUOANYECKHE JPOOH

ApudmeTnueckne onepauu c
panuoHaJIbHbIMU YUCJIAMU,
npeoOpa30BaHMsI YUCTOBBIX BHIPAKECHHI

[Ipumenenue apoGeit U NPOLIEHTOB IS
PEIICHHUA IMPUKIIAJHBIX 3aJa4 U3 pa3JInYHbIX
OTpaciel 3HaHUM U peabHOM KU3HU

[Ipumenenue apoOeil U NPOLIEHTOB I
pELICHUs IPUKIAAHBIX 33aa4 U3 PA3IMYHbIX
OTpaciell 3HaHUW U pearbHOU KU3HU




JleicTBuTeNbHBIE YKcIa. PainonanbHbie U
HMppanyoHaJbHbIC YHCIia

Apudmernueckue onepanum ¢
JeCTBUTEIIbHBIMU YHACITAMHU
[TpuOmkEHHBIC BBIYMCIICHHS, TIPaBHUIIA
OKPYTJICHHUS, IPUKHU/IKA U OI[CHKA
pe3yJibTaTa BBIYMCIICHHH

ToxkaecTBa U TOKJIECTBEHHbBIE
npeoOpazoBaHus

10
11

YpaBHEHHE, KOPEHb YPaBHEHUS

HepaBeHCTBO, PCUHICHUC HCPABCHCTBA

12

13

14

Meto UHTEPBAIOB

Penienue nensix U ApoOHO-pAIMOHAIBHBIX
YpaBHEHMI U HEPABEHCTB

KonTtponpHast padora o Teme "MHoOXKecTBa

paLMOHATIBHBIX U IEHCTBUTEIbHBIX YHCEIL.
PanmonanbHble ypaBHEHHS U HEpaBeHCTB"

15

16

17

DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumHo obpaTHbIe HyHKIIUU

I'padux Gpynkiuu. O6nacTb onpeneneHus u
MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hynu
¢yskun. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA

YérHble 1 HeUETHBIE PYHKLIUU

18

CTeneHs ¢ 1eabIM IT0Ka3aTeaeM.
CrannmaptHas popma 3anucu
JNEUCTBUTEILHOTO UHCIIa

19

Hcnonp3oBanue noaxosieii popmbl
3aMMCH IEUCTBUTENIBHBIX YHACET IS




PCIICHUA ITPAKTUYCCKUX 3a1a4 U
MNpEaACTaBICHUA JaHHBIX

20

21

22

Crenennast GyHKIHUS C HATYPAJIbHBIM H
LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTETEeHH

ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETCHH

23

24

25

CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOU CTEIIEHU
CaoiicTBa apuPMETUYECKOTO KOPHS
HATypaJIbHOM CTeNeHn
CaoticTBa apu(PMETHIECKOTO KOPHS
HATYpaJIbHOM CTeNeHU

26

27

28

JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—Oi1 CTeNeHU

JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH
N—Oii CTENeHU
JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—Oii CTENeHU

29

30

JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oi1 CTeTIeHN
JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH
N—OM CTEeNeHU

31

Pemrenne nppaliuoOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

32

Pemrenne nppaninoOHAIBHBIX YPaBHEHUN U




HEPABEHCTB

33

34

Pelienue nppanyoHaabHbIX YpaBHEHUN U
HEPaBEHCTB

Peuienue nppanyoHaabHbIX YPaBHEHUN U
HEPABEHCTB

35

Pewienne nppaliuOHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

36
37

CaoticTBa u rpaduK KOpHsI N-Oi CTEHeHH

CoiicTBa u rpaduk KOpHS N-0ii cTeneHN

38

39

40

KonrponbHas pabora no reme
"ApupmMeTHuecKuii KOpeHb N—0ii CTETIeHH.
WppannonanbHble ypaBHEHUS U
HepaBeHcTBa"

CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO
aprymeHra

CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO
apryMeHTa

41

42

43

ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OIIpEeEIIEHNE TPUTOHOMETPUYECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

44

TpuronomeTrpuyeckas OKpyKHOCTb,
orpezesieHue TPUTOHOMETPUYECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

45

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI




46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 0 0
47 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 0 0
48 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 0 0
[Ipeobpa3oBaHue TPUrOHOMETPUUECKUX
49 . 1 0 0
BBIpKEHU I
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
50 . 1 0 0
BbIpa)KEHUI
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX
51 . 1 0 0
BBIpKEHU I
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
52 . 1 0 0
BBIpKEHU I
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
53 . 1 0 0
BbIpKEHUI
o4 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1 0 0
55 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1 0 0
56 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1 0 0
57 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 0 0
58 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1 0 0
59 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 0 0
KonrtponbHas padora no reme "@opmybl
60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1 1 0
ypaBHeHHUA"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS
61 [ocieRoBaTeabHOCTEl. MOHOTOHHBIE 1 0 0
M0CJIEI0BATEIbHOCTH
Apudmerndeckas ¥ reoOMeTprUIecKast
62 piic P 1 0 0

nporpeccuu. Vcroap30BaHue IPOrpeccHn




AJId pCHICHUA PpCAJIbHBIX 3a1a4
IIPUKJIAAHOI'0 XapaKTepa

BeckoneuHo yOpIBaromasi reoMeTpudecKas

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBAIOIIECH r€OMETPUUECKON Mporpeccun

64 ®dopMya CII0KHBIX TTPOIIEHTOB

65 ®dopmyna CI0KHBIX MTPOIEHTOB
O06o001IeHHe, cCHCTEMaTH3allns 3HAHHH 32

66 Kypc alnreOphl ¥ Hadall MaTeMaTHIECKOTO 1
ananm3a 10 kmacca

67 HroroBast KoHTpoIbHAs paboTa 1
O0001enue, cucreMaTA3amus 3HaHUH 3a

68 Kypc alnreOpbl ¥ Hadall MAaTEMaTHIECKOTO 1
ananm3a 10 kmacca

OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
TEIeHb C PAL[MOHAJIbHBIM II0Ka3aTeleM
Crene ee 0 0
CBolicTBa CTENEHU 0 0
3 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1 0 0
palMOHATIbHBIE CTEIICHU
4 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX 1 0 0
palMOHATIbHBIE CTEIIEHU
5 [IpeobpazoBanue BeIpAKEHHIA, COACPIKAIIIX 1 0 0
palroHalbHbIE CTEIICHH
OKa3aTeJIbHbIEe YPAaBHEHUS U HEPABEHCTBA
6 IT 1 0 0
7 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1 0 0
8 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1 0 0
9 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1 0 0
10 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1 0 0
[Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
11 1 0 0
rpaduk
KonTposabHas padora no teme "Crenens ¢
12 palroHATFHBIM TTOKa3aTelIeM. 1 1 0
[TokazarenpHas ¢hyakums. [TokazarensHbIe
YPaBHEHHU U HEpPAaBEHCTBA"
13 Jlorapudm ymncna 1 0 0
14 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 0 0




15

[IpeoOpazoBanue BEIpaXEHUH, COACPIKAIIUX
JorapudMbl

16

17

[IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl
[IpeoOpa3oBaHue BRIpAXKESHHI, COACPIKAIIMX
JorapudMbl

18

[IpeoOpazoBanue BEIpaXKEHUH, COAEPIKAIIUX
JorapuMbl

19

20

Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA
Jlorapumuueckre ypaBHEHHS U
HEepPaBEHCTBA

21

Jlorapugmuueckue ypaBHEHUS U
HEPaBeHCTBA

22

23

Jlorapugmuueckue ypaBHEHUS U
HEpaBeHCTBA

Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24

Jlorapudmuueckas pyHkuus, e€ cBONWCTBA U
rpaduk

25

26

Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

27

Tpuronomerpuueckue GyHKIIMH, UX
cBOIicTBa U rpaduKu

28

Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu




29

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

30

31

[Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB
[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

32

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

33

KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U
HepaBeHCTBa. TpuroHoMeTprudeckne
GYHKIIMHY U UX

rpaduku. TpuroHomeTpudeckue
HepaBeHCTBA"

34

35

36

HenpepsiBable QyHKIIUN

MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

37
38

[IpousBonHas pyHKIUU
[TpousBoHas GpyHKIMH

39

40

41

['eomeTpuyeckuit 1 GU3NIECKUIl CMBICI
IIPOU3BOJHOMN

I'eomerpuueckuii u puznIECcKHii CMBICIT
IIPOU3BOJHOM

[Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

42

[Tpou3BoHBIE I€MEHTAPHBIX (PYHKUINN




43

[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,
YacTHOTO (DyHKIMH

44

45

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMA
[IponsBoaHas CyMMBI, TPOU3BEICHHS,
9acTHOTO (pyHKIMH

46

[IpuMeHeHne Npou3BOIHOM K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

47

[IpuMeHeHne npou3BOIHON K
UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

48

49

50

[IprumeHeHue nporu3BOIHON K
WCCJICIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

HaxoxneHne HanOoIbIIero 1 HANMEHBIIIETO
3HaueHusl (YHKIIUU HA OTPE3Ke

51

52

53

Haxoxnenne HanOobIIero 1 HANMEHBILIETO
3HaueHus QYHKIUU HAa OTPE3Ke

Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke
Haxoxaenne HanbombII1ero 1 HANMEHBILIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54

Haxoxaenne HanbobIIero 1 HANMEHbBILIETO
3HaueHusl QYHKIUU HAa OTPE3Ke




55

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HaYeHUs (PYHKIIMH HA OTPE3Ke

56

[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B
IPUKIIAIHBIX 3a7a4ax, Ui ONpeesICHUs
CKOpOCTH TIpoLIecca, 3aJJaHHOTO (popMyoi
WM TpaduKoM

57

58

KonTtponbHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59

60

61

[lepBooOpasnast. Tabmuma nepBooOpa3HBIX
WuTerpan, reoMeTpuyeckuil U pu3ndeckui
CMBICJI MHTErpaja
Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICJI MHTErpaja

62

63

64

Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICJI UHTETpasia

Brruncnenue uaTerpana no hopmyie
Herotona—JleitOnura

Brruucnenue unTerpana no gopmyie
Herotona—JleitOnura

65

66

Brruucnenue unTerpana no gopmyie
Herorona—JleitOnuma
Brruncnenue uaTerpana no hopmyie
Hrrorona—Jleitouuia

67

CucreMbl TUHEHHBIX YpaBHEHUH

68
69

CucreMbl TUHENHBIX YpaBHEHUN

Pemenne OPUKIAAHBIX 3a1a4 ¢ ITIOMOIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpaBHEHUN U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LCJIBIX,
paluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEHUs] ypaBHEHUI U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "MUuterpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

79

80

HatypanbHble 1 11e51bI€ YKciia B 3a1a4ax U3
pEabHOM KU3HU

HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

81

HarypanbHbie 1 1enble yncia B 3aa4ax 13
pEabHOM KU3HU

82
83

HpI/I3HaKI/I JCINMOCTH OCJIBIX YHCCI

HpI/I3HaKI/I JACIIMMOCTHU LECJIBIX YUCCIT

84

85

HpI/I3HaKI/I JCINMOCTH LCJIBIX YHCCII

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86

87

88

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHUHN. YpaBHEHUA
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89

90

91

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUHN. YpaBHEHUA

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92

93

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui. HepaBeHcTBa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

94 - 1
3HaHui. HepaBeHcTsa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. CucTeMbl ypaBHECHUH

9 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHuil. OyHKUMH

08 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJIBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 Kypc alnreOpbl ¥ Ha4all MaTeMaTHIECKOTO 1
aHanmuza 10-11 kmaccos
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTOo 1
ananm3a 10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anre6pa u Hadyasia MaTemMaTuueckoro anaiausa 10-11 kmacc,

C.M. Hukonsckuii , Mocksa , "IIpocsemenne", 2019.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



		2023-10-17T21:55:50+0300
	Город Ейск
	Мозговая Елена Хакимяновна
	Я являюсь автором этого документа




