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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYEeCKOTrO
aHanu3a» 0a30Boro ypoBHs ansi oOydarommuxcs 11 kmaccoB paspaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYTapPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U NO3HABATEIBHOTO
Pa3BUTHUSA JTUYHOCTH OOYYaIOIIUXCSL.

Pabouas mporpamma yueOHoro kypca «I'eomerpus» 6a3oBOro ypoBHS AJis
oOyuatomuxcs 11 kmaccoB  paspabotana Ha  ocHoBe  DenepanbHOTO
rOCyJIapCTBEHHOI'0 00pa30BaTENbHOrO CTaHAApTa CPEAHEro oOIIero oopa3oBaHus,
C Y4Y€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMI, MNPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJUIUNA POCCUHUCKOTO 0Opa3oBaHUSI.
Peanuzarus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIUSMH,
COCTABJSIIOUIMMU OCHOBY JJII CaMOpPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOLIEKYJIBTYpPHOTO, JUYHOCTHOTO W IO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayaina MaTeMaTHUYECKOTO aHan3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHmeYMBAaeT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMUPYET JTOTHYECKOE M
a0CTpaKTHOE MBIIUICHWE YyYalluXcsi Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPWHU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecsi OBJAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCHENIHOTO OBJAJCHUSI 3aKOHAMU (PU3WKH, XUMUHU, OWOJOTHH, TOHUMAaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKM W OOIIECTBEHHOW JKM3HU, TI03BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYCCKUMHU KOHCTPYKIIHUSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MbIIIIeHHEe. B X0/1e n3ydeHus



anreOppl W HaYall MATEMaTUYeCKOro aHaju3a B CTaplied IIKOJEe YdJalluecs
MOJy4alOT HOBBIM ONBIT PELICHUS MNPHUKIAIHBIX 331a4, CaMOCTOATEIbHOIO
MMOCTPOCHHUSI MATEMATHYECKUX MOJEJIEH PEaNbHBIX CUTyallud W WHTEPIPETAlUU
MOJYYCHHBIX  PEHICHUM, 3HAKOMSATCA C  [pUMEpaMHM  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIe, HAyKE M B MCKYCCTBE, C BbIJIAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc obnagaeT 3HAYUTEIBHBIM BOCHUTATECIBHBIM ITOTEHIIMAJIOM, KOTOPBIMA
peanu3yercs Kak 4epe3 y4eOHBbI MaTepuall, CloCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK U 4epe3 crnenuuky ydeOHOH eaTebHOCTH,
Tpedyroen CaMOCTOSITETIbHOCTH, aKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHIICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTar.

B ocHOoBe MeTomukm oOOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIM3a JICKUT JEATEIHHOCTHBIN IPUHITUI O0yUEHHUS.

CrtpykTypa Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYACT
CIEAYIOIINE COAEPKATECIbHO-METOIUUECKAE JMHUU: «YHHCIa W BBIYMCICHUS,
«Dynkuuu  u - rpadpukn», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MAaTEMATHYECKOTr0 aHanu3a», «MHOXKecTBa W JIOTMKa». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
OoOy4eHHs B CTapiliel IIKOJIe, €CTECTBEHHO JOIMOIHSIS JIPYT JPyra W MOCTEHEHHO
HACBIIIASICh HOBBIMM TeMaMu H  paszaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSET B ce0€ COAEp)KaHHE HECKOIbKHX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHUSI, MAaTeMaTUUYECKUIN aHaAIN3,
Teopusi MHOkecTB u Jp. [lo mMepe Toro kak ydammuecs OBjaaeBaloT BcE Ooiiee
IIMPOKUM MATEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIe0BaTeIbHO (HOpMUpPYETCs U
COBEPILICHCTBYETCSI YMEHHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEalbHOU
CUTyallud, TPUMEHSATHh 3HAHWs, TOJYy4YeHHBbIE B Kypce «Anredpa u Hayaia
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUsI CaMOCTOSTEIHHO CHOPMYITHUPOBAHHON
MaTeMaTU4YECKOW 3a7auu, a 3aT€M UHTEPIPETUPOBATH NMOJYUYEHHBIN pe3yNbTarT.

ConepxarenbHO-MEeTOMYECKAs JIMHUA «YHHCna U BBIYMCICHUS 3aBEpIIACT
dbopMUpOBaHHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alMCU JEUCTBUTEIHHOTO YHCIA, YMEHUE
pAllMOHATIBHO BBITIOJHATh JCHUCTBUS C HUMH, J€JIaTh IPUKUIKY, OILECHUBATH
pesyabrar. OOydaromuyecs: MOJyYaroT HaBBIKK MPUOTUKEHHBIX BBIUYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCAaHHBIMH B CTaHIApTHOH dopmMme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OI[EHUBAHUS YUCIOBBIX BHIPAXKECHUI.

Jlunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSKEHHH BCETO
oOy4yeHUsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl



IPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. OOydarommecs OBIIAJEBAIOT
pPa3IMUYHBIMU METOJAAMHU PEILICHUS] UENbIX, PalMOHAIBHBIX, HPpPalMOHAIbHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TTOMOIIBIO TIPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HAaXOXXJEHUE HaWOOJBIINX W HAWUMEHBIIMX 3HaueHWW QyHkuu. JlanHas
coJepKaTeNbHasg JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBINIOJIHATH pacy€Thl Mo ¢dopmysnaMm, MpeoOpa3oBaHUsl IENbIX, PalUMOHATIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TAKXKE BBIPAKECHHI,
coJlepKallluX cTerneHu W Jorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBeHCTB. Auredpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepkarenbHo-MeTOAMYeCKass JUHUA «DyHKIUH U TpaQuKA» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN JJIs pelIeHUs 3aJad U3 JPYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIICHHEeM YpaBHEHMM U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMUMHAMU, HCCIEAOBATh TMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX O0YYalolKUMCSl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpOoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaep:kaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHUYECKUX MOJIeJIEd pPEalbHBIX CUTYyalluu,
HAXOKJEHUSl HAWY4YlIero pEHieHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-



HYKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajan3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-IOIMYECKOTO U KPEaTUBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIONIUXCS pe3ysbTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpaXx.

ConepxarenpHO-MeTOIMYecKas JIMHUA «MHOXeCTBa U JIOTHKa» B OCHOBHOM
MOCBSILIIEHA  JJI€MEHTaM  TEOpUM  MHOXKECTB.  Te0peTHKO-MHOKECTBEHHbBIC
MPEICTABICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTUKH U MpeaiararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3eibl MATEMATUKU U €&
NPUJIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTEeMAaTUYECKUE AMCLUUILIUHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXKHOCThH IIKOJBHUKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havajla MaTeMAaTHYECKOTO aHAJIW3a» MPHUCYTCTBYIOT
TakK€ OCHOBBI MaT€MaTHYECKOTO MOJEIMPOBAHUS, KOTOpPHIE IPU3BAHBI
copMUPOBATH HABBIKM MTOCTPOCHUS MOJIENIEH PEAIbHBIX CUTYallUid, NCCIIEIOBAHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYCHHBIX PE3YyJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KayKIbIi
U3 Pa3eNioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOIb3YEeTCs
JUISL pENICHUs MPUKIAIHBIX 3a1ad. [Ipu pemennn peaqbHbIX MPAKTHUECKUX 3ajad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATh
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/lady OpPraHM3yeTcsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «AuredOpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

BaxxHoCcTh ydeOHOro Kypca T€OMETPUM Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHus OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTBIO METAlpEeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHUS TE€OMETPUH B HAIMPABJICHUM JUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUS (YHKIMOHATIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YYCHUS IPYTUX YY€OHBIX JUCIUIUIMH. Pa3BuTne y o0yuaromuxcs
MPAaBUWIBHBIX MPEJACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TC€OMETPUUYECKUX
aOCTpaklMii, COOTHOILICHHH PEaJbHOIO0 M HJICATIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHHUS
ydalmxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOJMMBIX I ajanTalud B
COBPEMEHHOM OOIIIECTBE.



['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmero oOpa3oBaHMs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYEHHSI Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllIUIeHHE, (GOpMUpPyEeMOe NpPU H3YYEHHH OO0y4YaroIUMUCS
MOHATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ PCIICHUS TEOMETPUYCCKUX 3a7ad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOrO ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIIer0o MHpA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4EOHOM U TPYIOBON JI€ATEIBLHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3amadya (GOpPMHUPOBAHUS y OOYYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JEATEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHust mporpammbl ydeObHoro kypca «I'eomerpus» Ha 06a3zoBoM
ypOBHE 00yueHus — 00IIeoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4yepe3  OOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JDKEHNs 00pa30BaHUS
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeaHA3HA4YeHA IS
OOyYJaroIMXCcs CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHS, CBSI3AHHbBIC
CO CcHenu(uKoil TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHUIO OoJjee
rIyOOKO, €ClIi B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMSX B MPOGECCUOHATBHON e TETbHOCTH.

JlocTmkeHre 1Leau OCBOCHHUS MPOrpaMMbl O0ECIEYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIITUM MUPOM;



e (opMHpoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX U TelaX BpaIICHUS
KAaK O BaXHEHIIMX MAaTeMAaTHYECKMX MOJENSX, MO3BOJSIOIINX ONHUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIEr0 MUPA;

e (opmMupoBaHMe yMEHHs paclo3HaBaTb Ha YepTexax, MOJCISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILLICHHUS;

e OBJAJCHUE METOAAMM PEIICHHs 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPAaHHHUKAX U TEJIaX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHHE yMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHus B XOJE€ pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IIPaKTUYECKUM COLEPIKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKUMX  CIIOCOOHOCTEN
oOy4Jarommxcs, I[O3HAaBaTEIbHOM  AKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUUHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKITMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: YMEHUE PACHO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M MPU WU3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEH, (HOpMYyJIUpOBaTh KX HA S3bIKE
TE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH ITOJIYYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayalle €ro HW3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHMS, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOI'O
MBIIIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NPEIMETA.

[IpeanouteHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalllUXCcsli B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET peuieHus 3a7ady Ha
CO3JaHMEe  TPOCTPAHCTBEHHBIX  O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 HCXOJAHOIO COAECPKAHNU.



OcHOBHBIE cozepxaTenbHble JJUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MuororpasHukn», «lIpsiMbIe U IIIIOCKOCTH B IIPOCTPAHCTBE», «Tena BpauieHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacupenenssercs He TOJBKO II0 COJAEP)KATEIbHBIM JIMHMSAM, HO M IO ToJaM
oOyueHus Ha YpOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTATAM
OCBOCHMsI paboyell MmporpaMMbl, pachpenea€HHBIM 10 ToaaM OOy4eHHS,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHUEM MPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTABICHUN OOYy4YaIoUUXCs, pacuIupsis U
yrayOnsis e€, o0pasys MpOoYHbIE MHOYKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha M3ydeHHE Kypca ainreOpbl U Hadall MaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 3 4daca B Henento B 11 kmacce, Bcero 3a
roj ooyuenus — 102 gaca.

Ha m3yuenue reomeTpun OTBOIUTCS 2 Yaca B Hemenro B 11 kimacce, Bcero 3a
roj oOy4eHus - 68 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Yuciia 1 BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApuMeTHUYecKue  omepanud  C
palroHaIbHBIMU YHCIAMU, TPE0O0Pa30BaHUs YUCIOBBIX BhIpakeHui. [Ipumenenne
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAaHUU U pPEaJbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmerrueckre omnepalndd ¢ JeUCTBUTEIbHBIMU YHUCHaMu. [IpuOnuxénHbie
BBIYMCIICHHUS], PABUJIA OKPYTJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ 1enbiM  nokazareneM. CrangaptHas ¢dopma  3alucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue mnoaxondmedl  (opMbl  3amMcu
JNEHUCTBUTEIBHBIX YHCEN JUIS PELICHUS MPAKTUYECKUX 3a1ad U NPEICTABICHHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIIOBOIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHbIE TPEOOPa30BaHHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUU. OcCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumMeHeHue ypaBHEHUI U HEPABEHCTB K PEILICHUIO MAaTEMaTUYECKUX 3a]ad
W 3aJ1a4 U3 PA3IMYHbIX 00J1acTel HAYKH U PeabHOU KU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocoObl 3amgaHus GyHkuuu. [paduk ¢yHkinuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIE (DYHKIIMH.

CrenenHast pyHKLHMS C HATYpaJbHBIM U II€NIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. ColicTBa 1 rpauK KOpHS N-Oi CTENEHH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.



Hauana MaTeMaTH4eCcKOro aHaJan3a

ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIe0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIHBHOCTH.

Apudmerrueckas U TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMETPpUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pELICHUS PeallbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, orepaunu Haj MHOXkecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, Cle/ICTBUE, J0KA3aTEIbCTRO.

Yucsia ¥ BbIYMCICHUS

HartypansHabie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHbIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpa3oBaHne BBIPAKEHUM, COJAEpXKAIIUX CTENEHU C PalMOHAIBHBIM
II0KA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpAaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeld HAyKu WU pealbHON
KU3HU.

DOyHKUMH U TPaPuKn

Oyukrus.  [lepuonuueckne  ¢dyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblliee u HauMmeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanue rpagukoB GyHKIUN JJIs PEIICHUS] YPABHCHUM M JTHHEHHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKUMNA IS HCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIIMH. MeTO MHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[TpousBognass  ¢yakuuu. ['eomerpuueckuii W (QU3MYECKUNH  CMBICI
IIPOU3BOTHOMN.

[TpousBogHble  3neMeHTapHbIX  QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAMMEHbLIEro 3HaYyeHus1 (PyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIIY4dIlEero peLICHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbicia. Bberuucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



COAEPKXAHUE YYEBHOI' O KYPCA
I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeOMeTpur. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIBHBIE TPAMBIE B  IPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMH CTOPOHAMH; Yrod MEXAy NpsSIMbBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEH: napajuielibHble  TUIOCKOCTH; CBOMCTBA
napajuleNpHbBIX  IuIockocTed. Ilpocreiliine npocTpaHCTBEHHBIE (UTypel Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TEOpeMa O IpsMOH
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IUJIOCKOCTH,  HpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcra. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MHpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/Ibl; IPAaBUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; NPAaBUJIbHAS MPU3MaA U
NpaBWJIbHAs IHWPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
TeTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSMOH,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHalv, YIJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPU3MBI,



IJIOMAh OCHOBAaHMM, TeOopeMa O OOKOBOW TMOBEPXHOCTH MPSMOM IPU3MBIL
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBLHOM MNHUpPaMUBbI,
TeopeMa O IUlomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOoHyC: OCHOBaHUWE U BepIlMHA, 00pa3yroIas
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasyroniue U BbICOTa; OCHOBAaHMS M OOKOBasi TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU C]EpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, MWW TeEJO
BpAIlCHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. O0BEM UMIUHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Tono6nple Tenma B mpocTpadcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenusi mwimMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MEXay BekTopamu. CKalsSIpHOE MPOU3BEJIECHUE BEKTOPOB.
Brruncnenue yrioB MexIy MPSMBIMH U TIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIM
METOJI TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE 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 OCBOEHHUSI MPOrPAaMMbI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM Tpa)KTaHCKON UICHTUYHOCTH, YBAXKEHHUS 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-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

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 TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 33/1a4 MaTEMaTHYECKON HANPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOIO XapakTepa SKOJOTMYECKHX Mpo0IieMm;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

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
MAaTeMaTUKU ¥ MAaTeMaTUYECKOW KyJIbTYpOW KakK CPEACTBOM MO3HAaHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCcalowe2o  mMupa;,  NpUMeHeHue  J102UYeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

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



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
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 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CMOCOO perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

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

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

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

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  pPA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

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

OIICHHBATh HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OoOuenue:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMU OOIIIEHHUSI; SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aéMOM TEMBI,
poOJIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIICJICHHBIE HAa TTIOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXIACHUAMH JpPYTHX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBApUBATHCSA, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMbD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOThIl H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UIEHAMHU KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM HUH(OpPMAIIUH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM II03HABATEJILHOM peduiekcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PELICHUHU
3a7a4i, BHOCUTb KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yd4yeOHOro Kypca «Ancedpa u Havanra mamemamuyieckozo
ananu3a» Ha YpOBHE cpeaHero oOiiero o0pa3oBaHUsl JOJHKHO OOecreurBaTh
JIOCTUKEHHUE CIETYIOIUX MTPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATUSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Boemonuate  apudmernyeckue — omepauMd € palMOHANBHBIMU U
JEHCTBUTEIbHBIMU YUCIIAMU.

BemonuaTe npuOaMkEHHbBIE BBIYUCIIEHUS, UCIIOB3YS MpaBUila OKPYIJICHHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKA3aTeJIeM; CTaHAapTHas
dopMa 3amMcu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HaTypajlbHOM CTENECHH;
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITIOJIB30BAaTh 3aMKMCh MPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palOHAJIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPAaBHEHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U HPPalMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THIBI  LEJIBIX, PAalUMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI M HEPABEHCTBA I PEIICHUS MATEMAaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeabHOU KU3HH.

MopnenupoBaTh peajibHble CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIPDAKEHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1a4yd, MCCIEIOBATh
MOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM aIllapara aiareopsbl.

DYyHKIUHN U TPAPUKH



OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHusi (QyHKIUH, 00JIaCTh
OTpEelENEHUs] M MHOXECTBO 3HayeHHi (yHKuuu, rpaduk (QyHKUHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKINU, KBAAPATUUHON (PyHKIINH,
CTENEHHOMN (PYHKIIMH C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU peUIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BbIpaxaTh POpMyIaMH 3aBUCUMOCTU MEXIY BEIIMUYMHAMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUSAMH: OECKOHEUHO YOBIBarollass T'E€OMETpUYECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEW U MIPOTPECCUM IS PEILICHMS
peanbHBIX 33]1a4 NPUKIIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIEPALIUU HaJl MHOXKECTBAMHU.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUM 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBatb  MOHATUSMHU: ONpeeNeHue,  TeopeMa,  CIEACTBHE,
J0Ka3aTeNbCTBO.

Yucia ¥ BIYMCICHUSA

OnepupoBarh MOHATHUSAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
MPU3HAKHU JECTMMOCTH LENbIX YHCEJI, Pa3j0KEHUE Yucia Ha MPOCThIe MHOKUTEIU
JUTSL peLIeHus 3a/1ay.

OnepupoBaTh MOHATUEM: CTENEHD C PAIIMOHATBHBIM MOKA3aTEJIEM.

OmnepupoBaTh NOHATUAMHU: JOrapudM uucia, ACCITUYHBIE U HaATypalbHbIE
JorapupMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONEpUpPOBaTh MOHATHUSAMM: I0KA3aTEIbHOE YPAaBHEHWE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIUX JIOTapuU(MBbI;
ONEepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI TIOTApU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxonuTp perenus npoCTENINX TPUTOHOMETPHUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN U €€ PEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33J1a4H,
MCCJIEIOBATH IOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DyHKUMH U TPaPUKH

OmnepupoBaTb NOHATUAMM: HNEpUOAMYECKass  (QYHKUUSA, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOUYKM OJKCTpeMyMa (yHKuMH, HauOoJbpliee U
HauMEHbIlIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh HUX IS
uccienoBaHus PyHKINU, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IJIOCKOCTH IpadUKu JTUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBatk rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSMU: HENPEPbIBHASL (YHKUHUS; TPOU3BOIHAS (QYHKLINH;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM ISl peLICHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO JJI HCCIIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAaXOXKIACHUS HAWIY4YLIEro PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.

Haxoauth nepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUH; BBIYUCISATH UHTErpall
no ¢popmyne HeroTona—JIeitOuua.

Pewars mpukiianHele 3aauv, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.

OcBoenue y4yeOHOro kypca «leomempusn» Ha YpPOBHE CPEIHEr0 OOILEro
oOpa3oBaHMsl JOJKHO oOOecrneuynBaTh JOCTHKEHHE CIEAYIOIUX MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

OmneprpoBaTh MOHATHIMHE: TOYKA, MIPSMas, INTOCKOCTb.



[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PELICHUH
F€OMETPUYECKUX 3a/]aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEM B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, FPaHU ABYTPAHHOTO YrIJa,
pedpo IBYrpaHHOrO yIja; JUMHEWHBINA Yrojl ABYTPAHHOIO yIja; TpajycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh IOHATUSMH: MHOTOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBINI
MHOT'OIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS UL
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpoutrh ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl NPHU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAIUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAAPTHBIX MaTeMaTMYEeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IIJIOLIAAN MOBEPXHOCTEH MHOIOTPAHHUKOB (TIpHU3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTaBICHHYIO Ha YepTekax u
PUCYHKaX.



[IpumensaTe reomeTpudeckue (aKThl ST PEMICHUS CTEPEOMETPUUECCKUX
3a/1a4, MPEATNOIararonX HECKOIBKO MIAaroB PEIICHUS, €CIIH YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IpumeHsTH  mpocTeilliie MpOorpaMMHBIE  CPEIACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TMPOOJIEMBbI, MOJACIUPOBATh pPEabHbIC
CUTyallil Ha S3bIKE TEOMETPUU, WCCICIOBaTh IIOCTPOCHHBIC MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpEM, amnmapara aareOpsl; peniaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

OnepupoBaTh MOHATUSIMH: LUIUHIPUYECKAs MOBEPXHOCTh, OOpa3yrolIue
MAIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHIP;  KOHWYECKass  IOBEPXHOCTbH,
oOpa3yromire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CETMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucisate  00BEMBI M TJIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHUK, BIMCAHHBIA B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISATE COOTHOIICHUSI MEXIY IUIOMAASMU MOBEPXHOCTEH U 00bEMaMU
MOAOOHBIX TEI.

N300pakath u3ydaemple (UTYpbl OT PYKH W C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BhITIOTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

W3BnekaTh, WHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpax, MPECTAaBICHHYI0 Ha YEpTEeKax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATS  EHCTBUS CIIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKCHHS BEKTOPA Ha YUCJI0, OOBICHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaloT.

[TpuMeHsTh TpaBUIIO MapauIeIeIuIea.



OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJIAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTs cyMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BEIACHUE, PACKIAABIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraloiuX HECKOIBKO [IAr0OB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3agauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUMX OTHOLICHUW W
HAXO0KJEHUE F€OMETPUUYECKHUX BEJIMYUH [0 00pa3liaM Uiu ajaropuTMam, NpUMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HaA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTH4ecKd C(HOPMYIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh peaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmenoBanue pasnena, TEMBI

KonuuectBo yacos

W3 vux KOHTPOJILHBIC

paboThI
Auiredpa 1 Ha4Yaj1a MaTeMAaTHYeCKOr0 aHATU3a
[ToBTOpCHME 3 1
JlelicTBUTEIbHBIC YHCIIaA 10 1
CrenenHast GyHKIHS 8 1
[TokazarenpHas QyHKIHS 9 1
Jlorapudmmueckas GyHKIUSI 14 1
Tpuronomerpuyeckue GopMyIbl 20 1
TpuroHoMmeTpuveckue ypaBHEHHUS 13 1
Tpuronomerpuyeckue GyHKIUH 9 1
HToroBoe moBTOpEeHME 16 1
Htoro (anreOpa u Hayaima MaTeMaTHYECKOIO aHAJIM3a) 102 9
I'eomeTpus

AKCHOMBI CTEPUOMETPUU 3

[TapannensHOCTh MPSMBIX M IUIOCKOCTEH 17 2
[leprieHAUKYISAPHOCTD MPSMBIX U IIIOCKOCTEH 18 1
MHoOrorpanHuKu 14 1
BekTopsl B mpocTpaHcTBE ! 1
MTOroBoe IoBTOPEHHUE 9

Uroro (reomerpus) 68 5
Bcero 170 14




11 KJIACC

HanmenoBanue pasnena, TEMBI

KonunuectBo yacoB

W3 HUX KOHTPOJIbHBIC
paboThI

Anredpa v HaYyaJ1a MATEeMATH4Y€eCKOT0 aHAJIN3A

[ToBTOpEHME 3 1
[Ipon3BoHAs U €€ TEOMETPUICCKUN CMBICIT 16 1
[TpumeneHne TpON3BOTHON K UCCIIETOBAHUIO (DYHKITHIA 17 1
Wurerpan 19 1
Kombunaropuka 11 1
DJIEMEHTHI TEOPUU BEPOSITHOCTEN 10 1
Craructuka 8 1
HToroBoe moBTOpEeHME 18 1
Hroro (anrebpa u Havyajga MaTeMaTHIECKOTO aHAIH3a) 102 8
I'eomerpus

MeTto1 KOOpAMHAT B TPOCTPAHCTBE 15 2
[MunuHIp, KOHYC U IIap 17

OOBeMBI TET 22

HTorosoe nmoBropeHue 14

Wroro (reometpust) 68 5
Bcero 170 13




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m HaumeHoBaHue pa3/ie/ioB H TeM YPOKOB Kon-Bo
4acoB
Anredpa u Hayajia MaTeMaTu4eckoro anaausa (102 yaca)
IHoBTOpenue (3 4yaca)

1-2 [ToBTOpEeHUE

Bxoonas konmponvuas paboma Nel (aomurnucmpamusHas) 1

HeiictBuTenbHubIe yncsaa (10 yacon)
4-5 Lensie u panmoHanbHbIe yncia. [leficTBUTENbHBIC YHCIIA. 2
6 beckoneuHo yObIBaroIasi reoMeTpuieckas mporpeccus 1
7-8 ApudmeTnueckuii KOpeHb HaTypaIbHOU CTEICHH 2
9-12 CreneHb ¢ pallMOHAJIbHBIM U IEWCTBUTEIBHBIM IIOKA3aTEIIEM 4
13 Koumponvnas paboma Ne 2: «/leticmeumenvhvie uucnay 1
Crenennas pynkuus (8 yacon)
14-15 CrenenHas QyHKIMS, €€ CBOMCTBA U Irpaduk 2
16 B3aumHuo oOpatHble pyHKIMN 1
17 PaBHOCWIIbHBIE ypaBHEHUS U HEPABEHCTBA 1
18-20 WppanroHansHbie ypaBHEHUS 3
21 Koumponvnas paboma Ne 3: «Cmenennas (pynxyusi» 1
IToxa3zarenbHas pyHkuus (9 yacos)

22-23 [TokazarenbHas pyHKLMS, ee TpaduK U CBOMCTBA 2
24-25 [TokazarenbHble ypaBHEHUS 2
26-27 [Toka3zaTenpHBIE HEPABEHCTBA 2
28-29 CucTeMsbl MoKa3aTeNbHBIX YPAaBHEHHI U HEPABEHCTB 2
30 Konmponvnas paboma Ned: «llokazamenvuas ¢pyHkyus» 1




Jlorapudgmunueckas pynkuus (14 yacon)

31-32 Jlorapudmsl 2
33-34 CoiicTBa iorapumMoB 2
35-36 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 2
37-38 Jlorapudmuueckas GpyHKIHS, ee CBOHCTBA U rpaduk 2
39-40 Jlorapudmuyeckue ypaBHECHHS 2
41-43 Jlorapugmuueckue HepaBeHCTBA 3
44 Koumponvnas paboma No5: «Jloeapupmuueckas ghynxyusy 1
Tpuronomerpuueckne popmyJisi (20 yacos)
45 Panuannas mepa yria 1
46 [ToBOpOT TOUKM BOKpYT Hauajga KOOPAWHAT 1
47 Ompenenenue CUHyca, KOCUHYCa U TAHT€HCa yria 1
48 3HaKM CUHYCa, KOCUHYCa M TAaHTE€HCA yriia 1
49-50 3aBHCHUMOCTb MEKYy CUHYCOM, KOCHHYCOM M TAHT'€HCOM OJHOI'0 ¥ TOrO XK€ yria 2
51 TpuronomeTpuuecKue TOXKACCTBA 1
52 CuHyC, KOCUHYC U TaHTEHC YIJIOB a U -a 1
53-55 DopMyIIbl CIOKEHUS 3
56-57 CuHyC, KOCUHYC U TaHT€HC IBOMHOTO yria 2
58-60 DopMmyIbl IPUBEIECHUS 3
61-63 Cymma 1 pazHoCTb cuHycOB. CymMMa M pa3HOCTh KOCHHYCOB 3
64 Konmponvnasa paboma Ne6: « Tpueonomempuueckue ghopmynviy 1
Tpuronomerpnyeckne ypapuenus (13 yacos)
65-66 VYpaBHEHHUs cOS X = a 2
67-68 VYpaBHeHUs sin X = a 2
69-70 VYpaBHeHus tg X = a 2
71-76 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 6
77 Koumponvnas paboma Ne7: « Tpuconomempuyeckue ypagnenus u HepageHCmea 1




Tpuronomerpuuyeckue pynkunu (9 yacon)

78 OO6nacTp orpeeneHuss © MHOXKECTBO 3HAUCHUH TPUTOHOMETPUYECKUX (PYHKIIUI 1
79 YeTHOCTB, HEYETHOCTD, IEPUOAUIHOCTh TPUTOHOMETPUUYECKHUX (DYHKIIUI 1
80-81 CaoiicTBa GyHKIIMH Y=COS X U ee Tpaduk 2
82-83 CaoiicTBa (yHKIMH y=SiN X U ee rpaduk 2
84-85 CoiicTBa ¢pynkuuu y=tg X u ee rpapux 2
86 Koumponvnas paboma Ne 8: « Tpueonomempuueckue gyukyuuy» 1
HTorosoe noropenue (16 yacon)
87-101 [ToBTOpeHue 15
102 Umoeosas konmponvuas paboma Ne9 (aomunucmpamusenas,) 1
I'eomeTpus (68 yacoB)
Bgenenne (3 yaca)
1 [Ipenmer crepeoMeTpruu. AKCHOMBI CTEPEOMETPHH
HexoTtopsie ciiecTBUS U3 aKCUOM
3 Penrenue 3a1a4 Ha MPUMEHEHUE aKCHOM CTEPEOMETPUHU U UX CIICIICTBHUM 1
IMapanieabHOCTH NPSAMBIX U MUIOCKOCTei (17 yacoB)

4-5 [TapannenbHbie psiMbIe B IPOCTpaHCTBE. [1apayuieIbHOCTh TPEX MPSMBIX. 2
6 [TapamiensHOCTh MPSAMOM U TUIOCKOCTH 1
7-8 Pemenue 3amau no teme «llapamienbHOCTh IPSIMOM U TUIOCKOCTH» 2
9 CkpenruBarontiecs mpsMoie 1
10 VTl ¢ COHAINPaBIEHHBIMH CTOPOHAMH. YTOJ MEXY TPSMBIMH. 1
11 Konmponvnas paboma Nel: «llapannenvnocme npamvix u n10CKOCMe» 1
12 [TapannenpHble MI0CKOCTH 1
13 CaolicTBa napamienbHbIX MIIOCKOCTEN 1
14-15 Terparnp. [Tapannenenunen. 2
16-17 3azau Ha IOCTPOECHUE CEUEHUN. 2
18-19 Pemenue 3anau «llapaninenbHOCTh MIIOCKOCTEN» 2




20 Konmponvnas paboma No2: «llapannenvnocms niockocmeri 1
IepneHIUKYJISAPHOCTH NPSAMBIX H IUI0cKocTei (18 yacoB)
21 [eprienuKynsApHBIE IPsIMBIE B IpocTpaHcTBe. [lapasienbHbie mpsMble, TepHeHANKYISPHbIE K MIIOCKOCTH. 1
22-23 [Ipu3Hak neprneHMKyJIIpHOCTH IPSIMON U TUNIOCKOCTH 2
24 TeopeMa 0 npsAMON, NEPIEHIUKYIISIPHON K INIOCKOCTH 1
25 Pemenue 3amau 1
26-28 Paccrosinue oT TOUKH 110 IIOCKOCTU. TeopeMa o TpEX NepreHauKYIsIpax 3
29-30 Y101 MeXIY IPSIMOU U TNTIOCKOCTHIO 2
31-32 Pemenue 3anau o teme «llepneHIUKyIIPHOCTD MPSIMBIX U IJIOCKOCTE 2
33-34 JIByrpannsbiit yroi. [Ipu3Hak nepneHauKyIsIpHOCTH JBYX IIOCKOCTEH 2
35-36 [IpsiMoyTObHBIN TTapaslIeenuIe 2
37 Pemenue 3anay no Teme «/{ByrpaHHbIi yrom» 1
38 Koumponvnas paboma Ne 3: «IlepnenOouxynapHocmes npamulx u ni0CKocmer» 1
Mmuororpannuku (14 yacos)
39 [Tonste MHOTOrpanHuKa. Teopema Ditniepa 1
40 IIpuzma 1
41-42 Pemenue 3amau 2
43-44 [Mupamua 2
45-47 [IpaBunbpHAs TUpaMuIa 3
48 YceuéHHas mupaMua 1
49 Pemenue 3amaq 1
50 CummMmertpus B npoctpaHcTBe. [loHATHE MPaBUIBLHOIO MHOTOTPaHHHUKA 1
51 DIeMEeHTH CHMMETPHUH MPAaBUIILHBIX MHOTOTPAHHUKOB 1
52 Koumponvnas paboma Ne 4: «Muozoepannuxuy 1
BexTopsl B npocTpancTBe (7 4acoB)

53 [TonsiTHe BekTOpa B MpOCTpaHCTBE. PAaBEHCTBO BEKTOPOB 1
54 CrnoxeHue U BlYUTaHHE BEeKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB




55 YMHOXKEHHE BEKTOpa Ha YHUCIIO 1

56 Pemenue 3amau 1

o7 Komnnanapueie BekTopsl. [IpaBuio napannenenumnena 1

58 Pa3nosxeHne BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOpaM 1

59 Konmponvnas paboma Ne5: « Bekmopwt 6 npocmpancmeey 1
IHoBTOpenue (9 yacon)

60-68 [ToBTOpenue. Pemenue 3amau 9

Bcero 170

YPOKOB:

U3 Hux: 14

KOHTPOJIBHBIX




11 KJIACC

Ne n/m HaumeHoBaHue pa3/iejioB H TeM YPOKOB Kon-Bo
4acoB
AuireOpa u HayaJIa MaTeMaTu4eckoro anaansa (102 yaca)
IHoBTOpenue (3 1yaca)
1-2 [ToBTOpEeHUE
Bxoonas konmponvuas paboma Nel (aomurnucmpamusnas)
IIpou3BoaHas u ee reomeTpudeckuii cMbicj (16 yacoB)
4-5 [IpouzBoaHas 2
6-7 [IpousBoHas CTENIEHHON (PYHKIINH 2
8-10 [TpaBuna nuddepennupoBaHus 3
11-13 [Tpon3BoiHBIE HEKOTOPHIX 3JIEMEHTAPHBIX (PYHKITHIA 3
14-16 I'eomeTpryeckuii CMBICT IPOU3BOTHON 3
17-18 Pewenue 3amau 2
19 Koumponvnas paboma Ne 2: "l[Ipouzsoonas u ee ceomempuueckuii cmoica” 1
IIpuMeHeHne NPOM3BOAHOM K Hccae10BaHnI0 pyHKuui (17 yacoB)
20-22 Bospacranue u yOpiBaHue QpyHKINN 3
23-25 OKcTpeMyMbl QYHKIUU 3
26-28 [IpumeHeHne Mporu3BOIHON K MOCTPOSHUIO TpapuKOB (QYHKIUI 3
29-32 Haubonbiiee n HanMeHblee 3HaYeHUE (QYHKIINN 4
33 BoinyxiiocTs rpaduka ¢GyHKIUN, TOUKH neperuoa. 1
34-35 Pemenue 3amau 2
36 Koumponvnas paboma Ne 3: «llpumenerue npouzgo0HoU K UCCIE008AHUIO DYHKYULLY 1
HNuTterpan (19 yacos)

37-38 [TepBooOpasnas 2
39-40 [IpaBuia HaX0XICHHS IEPBOOOPA3HBIX 2
41-43 [Inomane KpUBOJIMHEWHOMN TpAaNeuy U HHTETPal 3




44-49 [IpuMeHeHne MPOM3BOTHON HHTETPaIa K PEIISHUIO MPAKTHIECKUX 3a1a4 6
50-54 Pemenue 3amau 5
55 Koumponvnas paboma Ned: « Unmeepany 1
KomoOunaropuka (11 yacos)
56 [TpaBuio npounsBeaeHUs 1
57-58 [TepecranoBku 2
59 Pazmenienus 1
60-61 CoueraHus ¥ X CBOMCTBA 2
62-63 bunom Herorona 2
64-65 Pemenue 3amaq 2
66 Koumponvnas paboma Ne5: «Kombunamopuxay 1
JyieMeHTHI Teopun BeposiTHocTel (10 yacos)
67 CobbiTHs 1
68 KomOunanmst coowrtrii. [IpoTHBOIOIOKHOE COOBITHE 1
69-70 BepositHOCTh COOBITHS 2
71-72 CrnosxeHue BeposiTHOCTEN 2
73 He3zaBucumble coObITHS. YMHOXKEHHE BEPOATHOOCTEH 1
74 Cratuctuueckas BEpOSITHOCTh 1
75 Pemenue 3amau 1
76 Konmponvnasa paboma Neb6: «Dnemenmor meopuu eeposimuocmerty» 1
Crarucruka (8 4yacos)
77-718 CrnyuaiiHble BETMUNHBI 2
79-80 LenTpanbHble TEHICHIIUU 2
81-82 Mepsi pa3bpoca 2
83 Pemenue 3amau 1
84 Koumponvnasa paboma Ne7: « Cmamucmuxay 1

Hrorosoe nosropenue (18 yacon)




85-101 [ToBTOpEeHHE 17
102 HUmoeosas konmponvras paboma Ne§ (aomunucmpamusHnas) 1
I'eomeTpus (68 yacoB)
MeToa koopauHAT B npocTpaHcTBe (15 yacos)
1 [IpssMoyronbHas cucTeMa KOOPAUHAT B IIPOCTPAHCTBE 1
2 Koopaunats! BekTopa. CBs3b MEXly KOOPAWHATAMU BEKTOPOB U KOOPIUHATAMH TOUEK 1
3 [Ipocreiime 3a1auu B KOOPAMHATAX 1
4 Ypasaenue chepsl 1
5 VYron Mexay BEKTOpaMu 1
6 CkansipHOE MPOU3BECHNUE BEKTOPOB 1
7-8 Brruncnenue yrioB Mexy NpsSMbIMUA U BEKTOPaMU 2
9-10 YpaBHEHHE TIIIOCKOCTH 2
11 [lenTpanbHas, oceBas ¥ 3epKajibHasi CHMMETPUH 1
12 [MapasienbHbIi IepeHoc 1
13 [IpeobpazoBanus mog00ws 1
14 Pemenue 3amau 1
15 Konmponvnasa paboma Nel: «Memoo koopounam 6 npocmpancmeey 1
Hnauuap, konyc u map (17 4acos)
16 [lonsTre uunuHIpa 1
17-18 [1nomaae MOBEpXHOCTH HUITUHAPA 2
19 [MousiTHe KOHYyCa 1
20-21 [Tnomane MOBEpXHOCTH KOHYCA 2
22 VY cedeHHbI KOHYC 1
23 Cdepa u map 1
24 B3anmMHuoe pacnionoxkenne chepsl U IIIOCKOCTH 1
25 Kacarenbnas miockocts k cdepe. [Imomans chepbr 1
26 B3anmMHuoe pacronoxxeHue chepbl U IpsSMOi 1




27 Cdepa, BiricanHas B MUJIMHAPUYECKYIO U KOHMYECKYIO TTIOBEPXHOCTh 1
28 CeueHus MWJIMHIPHUYECKON MTOBEPXHOCTH 1
29 CeueHunst KOHHIYECKOU IMMOBEPXHOCTH 1
30-31 Pemenue 3amau 2
32 Konmponvnas paboma No2: «l{ununop, konyc u wap» 1
O0bembl TeJ (22 yaca)
33-35 OO0BbeM PSIMOYTOJIBHOTO TIapaslIeeHIe 1a 3
36 O0Bem npsAMoit TPU3MBI 1
37-38 O0beM uIHHIpA 2
39 Brruncnenne o0beMOB TeIl ¢ TIOMOIIBIO HHTErpaja 1
40 OObeM HaKIIOHHOM MTPHU3MBI 1
41-43 O0BeM TUpaMHUIBI 3
44-45 O06bem KoHyCca 2
46 Koumponvnas paboma Ne3: « Obwvembl npuzmul, nupamuobsl, YyuriuHopa u KOHyca» 1
47-48 OO6bem mapa 2
49-50 OOBeMbl IAPOBOTO CErMEHTA, IIAPOBOTO CJIOS U LIAPOBOT0 CEKTOpa 2
51-52 [Tnomans cheps 2
53 Pemenue 3amau 1
54 Konmponvnas paboma Ned: « Obvemvl meny 1
Hrorosoe nosropenue (14 yacon)
55-68 [ToBTOpenue. Pemenne 3anau 14
Bceero 170
YPOKOB:
U3 HiX: 13

KOHTPOJIbHBIX




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

e AunreOpa u Hauana Maremaruueckoro ananuza 10—11». Anmumos 1. A., Konsrun HO.
M., Txauéra M. B. u ap.-M: [Ipocsemienue, 2021.,

o [T'eomerpusa,l10-11», Atanacan JI.C., byryzop B.®., C.b. KamomueB u np.- M.:
[Ipocsemenue, 2021.

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

o OI'OC. Anrebpa um Hauvana wMaremaruueckoro anaimmsa 10-11ki.
Meroanueckne peKOMEHIalUuK K Y4eOHUKY AJIMMOBA.

e OI'OC. I'eomerpust 10-11kn. Iloypounble pa3paboTku K ATaHACSHY.

CaaksH.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

o XpaHwiuiie eAMHON KOJUIEKINH U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB,
TJIe TIPEACTaBICH MIMPOKHA BEIOOP AJIEKTPOHHBIX mocoowmii http://school-

collection.edu.ru;
o OdenepanbHas cucteMa HHPOPMAMOHHO-00PA30BATENIBHBIX PECYPCOB
(uadopmarmonHbii ioptain) http://wmolow.edu.ru;

o XpaHWJIHIIEC MHTEPAKTUBHBIX IJIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB

http://fcior.edu.ru.
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