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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mno ywyeOHoMy mpeametry «Maremarukay 0a30BOro
ypoBHs 11 oOy4aromuxcst 10-11 knaccoB pazpaboTtana Ha ocHOBe DeepaabHOro
rOCyJ1apCTBEHHOI'O0 00pa30BaTENbHOrO CTaHAApTa CPEAHEro oOLIero oopa3oBaHus,
C Y4Y€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMWI, MNPEABABIAEMBIX K
MaTeMaTUYEeCKOMYy OOpa3oBaHMIO, M TPAJULUUH POCCHUHCKOIO 00pa30BaHUS.
Peanuzaius mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSMU,
COCTaBISIIOLIMMH OCHOBY JJISi CaMOPa3BUTUS M HEMPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEIIBHOIO pa3BUTHS
JUYHOCTH 00YYarOIIUXCSl.

B paboueii mporpamMMe yuTeHBI UAEH U MONIOKeHUs «KoHIenuu pa3BuTUs
MaTeMaTtuyeckoro odpasoBanusi B Poccuiickoit denepanun». B coorBeTcTBUU C
Ha3BaHWEM KOHLENIMU MaTeMaTH4YecKoe 0O0pa3oBaHUE JOKHO, B YaCTHOCTH,
pemary 3agayy oOecnedyeHHs HEOOXOAMMOIO CTpaHE€ 4Yucia BbIMTYCKHHUKOB,
MaTeMaTHyecKas IOATOTOBKA KOTOPBIX  JIOCTaTOYHA Uil  MPOJOJKEHUS
oOpa3oBaHMs IO PA3IMYHBIM  HAOpaBJICHHSM, BKJIOYas MPENoJiaBaHHe
MaTE€MaTHKH, MaTEMaTUYECKHUE UCCIIEI0OBaHusA, padoTy B chepe nHPOpMaMOHHBIX
TEXHOJOTUA U [p., a Takxke OOecrmeyeHus i1 Kaxaoro oOydaromerocs
BO3MOXXHOCTH JIOCTIDKEHHUSI MaTEeMaTHYECKOH TOJATOTOBKM B COOTBETCTBUU C
HEOOXOMMBIM eMy ypoBHEM. MIMEHHO Ha pelieHue 3TuX 3aj7a4 HaleleHa padoyas
nporpaMma yriryoJ€HHOTO YpOBHS.

AJI'EBPA U HAYAJIA AHAJIN3A.
HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHAIM3a» SIBJISAETCA OJAHUM M3
HaubOosiee 3HAUYMMBIX B MpOrpamMMe CTapIIeld IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OOecleynBaeT HHCTPYMEHTaJIbHYI0 0a3zy I H3yueHHus BcCeX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (POPMHPYET JOTHUYECKOe U
aOCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpPOBHE, HEOOXOAMMOM JJii OCBOCHMSI
KypcoB HUH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJAJEBAlOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMyJIHUPYET CBOU JTOCTHKEHHUSI B MaTeMaTHUECKOH opme.

Kypc anredpsl u Hayasl MaTEMAaTUYECKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY IJIs
YCHEIIHOTO OBJAJCHMUS 3aKOHAMU (PU3MKH, XUMUHU, OUOJIOTHH, NOHUMaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM >KU3HU, TO3BOJISIET



OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBHIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B ITIOBCEIHEBHOM XKU3HU. B TOXKEe Bpemsl OBIIaJicHUE
a0CTpPaKTHBIMM M JIOTMUYECKH CTPOTMMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIb30BaTh 0000IIEHNE U KOHKPETU3aIMIo, a0CTparupoBaHue u
aHaJIoTuI0, GOPMUPYET KpEaTUBHOE M KPUTHUECKOE MbINIUIeHHE. B xone n3ydenus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHalv3a B CTapuied NIKOJE Yydalluecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pEalbHBIX CHUTyallMii M WHTEpHpeTaluuu
MOJYYEHHBIX  PELICHHWM, 3HAKOMSTCA C  [pUMEPAMU  MaTEMATHYECKHUX
3aKOHOMEPHOCTEH B TMPUPOAEC, HAYKE MU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc obnamaer 3HAYMTETBHBIM BOCHUTATEIBHBIM MOTEHIHUAIOM, KOTOPHIM
peanu3yeTrcss Kak 4epe3 Y4YeOHbI MaTepuai, CIoCOOCTBYIOMIMNA (OPMUPOBAHUIO
HAay4YHOI'O MHPOBO33PEHHS, TaK M 4Yepe3 cheuupukKy y4dyeOHOW AesITebHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEILHON
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4eCKOIro
aHaJIM3a JISKUT JEATEIHbHOCTHBIN IPUHIIUIT 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeEMaTUYECKOTO aHAJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUN: «Uucna W BBIYUCICHUD),
«Dyukuun  u rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTEMAaTUYECKOr0 aHanu3a», «MHo)ecTBa UM JIOTMKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOANYECKME JIMHUM H3Yy4alOTCSd HAa NPOTSHKEHUM [BYX JIET
oOy4eHHMs B CTapllel IIKOJIe, €CTECTBEHHO AOMOIHSISA IPYr Apyra W MOCTENEHHO
HAChI[AsCh HOBBIMM TeMaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe cojepaHhue HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUINH: airedpa, TPUTOHOMETPHUSI, MATEMAaTHUYECKUN aHAIN3,
Teopusi MHOKecTB U Jp. [lo mMepe Toro kak ydvamimecs OBJIaAeBalOT BCE Ooliee
HIMPOKUM MATEeMaTHYECKUM anmnapaTroM, y HUX MOCJIeI0BaTeIbHO (hopMuUpyercs u
COBEPULIEHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyallu¥, TPUMEHSTh 3HAHUSA, TOJyYCHHBIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEIICHUs] CaMOCTOSITEIHHO CHOPMYITHPOBAHHON
MaTeMaTUYECKOW 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YNbTAT.

CopnepxkaTenpbHO-MeTOANYECKass JTUHUA «YUucna U BBIYMCIEHUS» 3aBEPILIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mmiKojie. B crapimeili mikoie oco0oe BHUMAHHE YJEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BAHUE PA3MYHBIX (OpPM 3amucu JIEWCTBUTENILHOIO YHCIIA, YMEHUE



pallMOHATIBHO BBIIOJHATH JIEWUCTBUS C HHUMH, JENaTh NPUKUAKY, OLICHHUBATH
pesyapTar. OOy4arouuecs: MOJIy4YaroT HaBBIKK MNPUOIUMKEHHBIX BBIYUCICHUM,
BBITIOJIHCHUS JIEWCTBHM C 4YWCIaMH, 3allUCAHHBIMH B CTaHIApTHOU (opme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAXKECHHU.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOy4eHHsI B CTapIied IIIKOJIe, TOCKOJBKY B KaXIOM pasleie MporpaMMbl
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3anad. OOyuwaromuecs OBIaJ€BatOT
pa3IMYHBIMM METOJAMHU PELICHHS LEJbIX, PAlHOHAIBHBIX, HWPPALUOHAIbHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GYHKIHMNA ¢ TTIOMOIIBI0 TIPOU3BOMHON, PENICHUHM TPHUKJIAAHBIX 33a/1ad W 3a7ad Ha
HaxOXXJICHUE HauOOJbIIMX ¢ HAUMEHbIIUX 3HauyeHU GyHkuuu. JlanHas
collep>KaTelibHasl JIMHHUS BKJIIOYaeT B ce0d Takxke (PopMUpOBaHHE YMEHHI
BBITIOJIHATh Pacy€Thl 1Mo ¢GopMmysaMm, MpeoOpa3oBaHUsl IEJIbIX, PAIMOHAILHBIX,
MPPAlMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUI,
coJlepKallluX CTEeNeHu W Jiorapudmbl. brarogaps u3ydeHUIo anredpandeckoro
Marepuanga MPOUCXOAWUT  JAIBHEWIIEE  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTpaKTHOTO MBINIICHUS y4aluxcsi, (OPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 334, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK
A3bIKA HAYKH.

CopepxarenpHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKW» TECHO
MEPEIIETAETCS C IPYTUMHU JIMHUAMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
MIOCJIEN0BATENBHOCTD W3YYEHHUS MaTrepuaa. N3yueHue CTETIEHHOM,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUMN, UX CBOMCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pElIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KaK C MATEMATHYECKUM aHAIN30M,
TaK ¥ C pEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu »ToM 0oJibllIOe BHUMAHHE
yaensieTcs (GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpPMYJaMH 3aBUCUMOCTH MEXTY
pa3sTUYHBIMA BEITMYMHAMH, HCCIEIOBATh TMOJYyYEHHbIE (PYHKIIUH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHE YMECHHM
M HAaBBIKOB, TMO3BOJIIOIIUX BBIPAXKATH 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
paznuuHoOi (dopMme: aHATUTUYECKOM, rpaduyeckoi U ciioBecHO. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxartenbHas nuHus «Havana mMareMaTM4ecKOro aHaln3a» IO3BOJISET
CYIIECTBEHHO PAaCUIMPUTh KPYr Kak MAaTEMAaTHUYECKUX, TaK M MPUKIAIHBIX 3a/ad4,



JOCTYIHBIX 00YYarOIIMMCSI, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIEIOBATh U
CTpoUTh Tpaduku GYHKIUH, ONpeneNnsiTh WX HAWOONbIINE W HaWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYP W OOBEMBI TEN, HaXOIUTh CKOPOCTH U
yCKOpeHusi ImpoueccoB. JlaHHas conepkareibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHUS MaTeMaTHYECKMX MOJENeH peaJbHbIX CUTYaluH,
HAXOXKJEHUSl HAWIy4dlIero PEIICHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HDKOHOMUYECKHUX, 33Ja4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTUYECKOIO aHaIU3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaTbHO-IOIMUECKOIO U KPEATUBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOydarommuecs Yy3HaOT O
BBIIAIOLIMXCSl pe3yibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeToANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
IOCBSLIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC LIKOJIBHOM MaTeMaTUKU M IMPEIararT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHIIOMMN BCE pa3eiabl MATEMATHKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MAaTEeMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. I1o3ToMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTWKUM M MCHOJIb30BATh €ro I
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anredpa um Havajla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTH4YECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENIEN pealIbHbIX CUTYallUi, CCIIETOBaHUS
TUX MOJEJEN C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaius3a U
WHTEPHPETALUN TOJYYECHHBIX Pe3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIN
U3 pa3JesoB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIb3YETCs
JUISl peIeHus] IPUKIIAAHBIX 3a1a4. [Ipyu permeHun peanbHbIX NMPAKTUYECKUX 3a7a4
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HUCIOJIB30BATh AHAJIOTHIO, 0000OLIATh M KOHKPETH3UPOBAThH
npobnemy. [lesTenbHOCT MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHM3yeTCs B MPOLIECCE M3YYEHHs BCEX TeM Kypca «AnredOpa M Havaia
MaTEeMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha W3ydeHHE Kypca ainreOpbl W Havyal MaTEeMaTHYECKOTO
aHajgu3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenusi — 170 qacos.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Pannonansupie uncia. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OecKkOHEeUHble  mepuoAudeckue  JpoOu. ApuMeTHUYecKue  Oomnepanud  C
palMoOHANIBHBIMU YHCTIAMU, TPe0Opa30BaHUs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 M3 Pa3IU4HbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmerrueckre omnepanudd ¢ JeUCTBUTENbHBIMU YHuciamu. [IpuOmmkEHHbIe
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3alucH
JNEHUCTBUTEIIBHBIX YHCEN JUIS PELICHUs MPAKTUYECKUX 331ad U NPEICTaBICHHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTeil HAYKH U PealbHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoOwl 3amgaHus GyHkuun. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm pyskumu.
[TpomexxyTku 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajain3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATENLHOCTH.

Apudmernueckas ¥ TEOMETPUIECKasl MMPOTPECCUU. becKOHeuHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHUE MPOrPECcCUH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl peaIbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BBIYMCICHUS

HartypansHabie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEITbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIC JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JIOTapU(MBI.

[IpeoOpazoBaHne BBIPAKEHUM, COJAEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHEHHN. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeil HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuognueckne  pynkumu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuuu. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblilee U HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazatenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpaduKoB (PYHKIMIA 711 pEelICHUS] YPAaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie ¢pyHKIMH. MeTO HHTEPBAJIOB JJIsl pEIICHHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpuyecknii u  QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUH.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMerpudyeckuid U (usmdeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyie Herorona—IJleiiOHuua.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOTO TmpenMera «MaremaTtuka» JTOMKHO O00ecTeuynBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus CICIYIONINX JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUN 00YUaIOIIErocs Kak aKTHBHOTO
U OTBETCTBEHHOIO YJ€Ha POCCUHWCKOro OOLIeCTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoLenyp TpaxJaHCKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Mp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUHU C HX
(GYHKIUSMHI U Ha3HAYEHUEM.

[TatproTHyeCcKOE BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPaKTaHCKOW UICHTUYHOCTH, YBAKCHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJIb30BAaHMIO ITUX JOCTH)KCHUH B JIPYrHX HayKaxX, TEXHOJOTHsAX, cpepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIIEero.

DCTETUYECKOC BOCITMTAHHE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3a7ad4, PEIIEHNM, paCCyXICHUU;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3n4ecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 6e30macHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbBIO (3I0pOBOE NMUTAHHUE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKECHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHbBIC IIJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUUECKON KYyJIbTYpPhl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLMATBHOU
Cpelbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpUCHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWU IS pelieHus 3a7ad B
0o0JIacCTU  OKpYKalollel Ccpelbl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH UX
BO3MOYKHBIX ITOCIIEJICTBUU JIJIL OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM M  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM



MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH JUIA PA3BUTHS LMBWIM3ALMM;, OBJIAACHUEM SI3BIKOM
MaTeMaTUKU W MAaTeMaTUYECKOW KyJIbTypOHM KakK CPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBISATh IPOEKTHYIO M HCCIEAOBATENIBCKYIO JEATEIBHOCTh
VHIUBUYyAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI MPOrpaMMbl YU4€OHOIO MpeaMeTa
«Marematuka XapaKkTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCBUIMU.

1)  Vuueepcanvmvie  nosnasamenvmvle  Oeiicmeus,  obecneyusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 0Oyualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcailowe20  Mupa,  NpuMeHeHue  JO0SUYECKUX,
ucciedo8amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrie oruueckue AeUCTBUSA:

e BBISIBJIATh U XAPAKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TOHATHUM, OTHOUIEHUM MEXKAY MOHATUSAMH; (HOPMYJIUPOBATH
ONpENENICHUs]  TMOHATUH; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIIpUHUMATh,  (POopMyaupoBaTh U  MPeoOpa3oOBBIBAThL  CYXKICHHUS:
YTBEPIAUTENbHBICE W OTpPHULIATENIbHbIC, €IUHUYHBIC, YaCTHbICE U OOIIUE;
YCJIOBHBIE;

* BBISIBIIATD MaTeMaTU4EeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H u
NpoTUBOpeurss B (akTaxX, JaHHBIX, HAOIIOJMECHUSIX U YTBEPKICHUSX;
npejyiarath ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

e ICJIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, NE€IYKTHUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBa MaTeMaTHYeCKUX
YTBEPXKIEHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHUIO,
NPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh Croco0 pemieHus y4deOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAANUMNH C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBeie uccienoBaTenbCKue TeUCTBUS:



¢ ICTIOJIB30BAaTh BOIPOCHI KAaK HCCIIEIOBATENIbCKUM MHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIUE MTPOTUBOpPEUHE, MpolIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SIBICHMUA,
IpOIECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,
MPOLIECCAMH;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOILIECHUSI U BBIBOJBI 1O pe3yjbTaTam
MPOBENEHHOTO HAOJIONEHHUS, HCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

« IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlEcCca, a TaKKe BBIIBUTATDH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

¢ BBISIBIIAITH JACPUIIMTHI HHGOPMAIIMH, JAaHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HA
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

¢ BEIOMpATh WHGOPMAIIMIO U3 HCTOYHUKOB PA3TUYHBIX TUIIOB, AHAJTU3UPOBATD,
CUCTEMATHU3UpOBaTh M MHTEPHPETUPOBATH HHGPOPMALUIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e CTPYKTYpHpOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B Pa3IU4YHBIX (opMax,
WLTIOCTPUPOBATH TpaUueCcKH;

e OLICHUBATh Ha/IEKHOCTD uHbOopMauu o CaMOCTOSITENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 00ecnevusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO1enue:

 BOCIIPUHUMATh U (HOPMYJIUPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U 1easMU OOUIeHMS; SCHO, TOYHO, IPAMOTHO BBbIpaXkaTh CBOIO TOUKY
3peHUs] B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOIY
peleHus 3aa4i, KOMMEHTHPOBATh MOTYUYCHHBIN pPe3yibTar;

B X0/I¢ 0OCYX/ICHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEJIEHHbIE Ha MIOUCK
peIlIeHUs; COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSMH JIPYTHX
YUaCTHUKOB JHAliora, OOHAPYKHBATh Pa3iMdyMe M CXOJCTBO TMO3WIIUN; B
KOPPEKTHOH Gopme PopMyTHupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e IPE/ICTABIIATH PE3YJIbTATHI PELICHUS 3a]lauM, SKCIIEPUMEHTA, UCCIICJOBAHMUS,
IPOEKTa; CaMOCTOSITENIbHO BHIOMpATh (OpMAT BBICTYIUICHHSI C YYETOM
3a]a4 Mpe3eHTalM1 U 0OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHUYECTBO:



e IOHUMATh U HCIOJb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAJIBHON
pa®oThl MpHU pelIeHWH Y4eOHBIX 3a/ay; MPUHUMATH IIeJIb COBMECTHOMU
NEeATEIbHOCTH, IUJIJAHUPOBATh OPraHU3aldI0 COBMECTHOW  padoTHI,
pacnpenensaTb BHUIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

¢ y4aCTBOBATh B I'PYIIOBBIX (hopMax padoThl (0OCYKIACHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM WIE€HAMH KOMaH/bI;
OLIEHUBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

3) Yuueepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusaiom
G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTaBJIATH IUJIaH, AJITOPUTM PELICHUS 3aJjaul, BBIOUPATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

*BJIAZICTh ~HAaBbIKAMHU  IIO3HABATEJIbHOM  pediekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAQJETh CIOCOOAMM  CaMOINPOBEPKHM, CAaMOKOHTpOJI Ipouecca H
pe3ynbTara peuieHus MaTeEMaTUYECKOH 3a1auH;

e IPEBUJIETH TPYIHOCTH, KOTOPBIE MOTYT BOZHMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJCHHBIX OIINOOK, BHISIBIEHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHUE pe3yJibTaTa LEJIU W YCIOBUAM, OOBICHATH
NPUYHUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEeMaTHYECKOTO aHATU3a»
Ha YPOBHE CPEIHET0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucsa ¥ BbIYMCICHUS
OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOb, IPOLEHTHI.



BeimonasaTs  apudMeTHyeckue  omnepanudd ¢ palMOHATBHBIMH U
JEHCTBUTEITLHBIMHU YHCIIAMH.

BrITTOTHITE TPUOTMAKEHHBIC BRIYUCICHUS, UCIIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTENEHb C IIEJIBIM TOKa3aTejieM; CTaHJIapTHas
dopMa 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypaldbHOW CTENCHH,
UCIIOJI30BaTh MOAXOIANTYI0 (POPMY 3allUCH JEHCTBUTEBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YTJIa;
WCITI0JIb30BaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
byHKIUH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHIATHSAMHU: TOXIACCTBO, YpPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palroHaNbHOE, UPPAIMOHAIBHOE ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHCHHUE;

BrImotHITE TTpeoOpa3oBaHmsl TPUTOHOMETPUUSCKUX BBIPAKECHUN M PEIIaTh
TPUTOHOMETPHUUYCCKHE YPABHEHUS.

BoinonHsITh MpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAlMOHAIBHBIX
BBIDOKEHMI W  pellaTb OCHOBHBIE THUIBI  IENBIX, PAlMOHAJIBHBIX U
WppaMOHATBHBIX YPABHCHUHN 1 HEPABEHCTB.

[IpuMeHsATh YypaBHEHUS ¥ HEPaBEHCTBA JIJIS PEIICHUS MaTEeMAaTHYECKUX 3a1ad
W 3a]1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTaBISATH
BBIDOKEHUS, YpPAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/laud, WCCIIEI0BATh
MOCTPOCHHBIE MOJIEININ C MCIIOIH30BAHUEM arlapara aiareopsbl.

DOyHkuuu U rpadpuku

OnepupoBath MOHATUAMH: (YHKIHSA, CIIOCOOBI 3aMaHusi (DYHKIMH, 00JIacTh
OTIpEJICICHUs] M MHOXKECTBO 3HauYeHMM (yHKIuuU, Tpaduk (GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATHUSAMU: HYETHOCTh W HEYETHOCTh (DYHKIIMH, HYIH
GyHKIIAA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 1S peIISHUsT ypaBHEHUH.

Crtpouth M unuTaTh TpaduKu TUHEHHON (PYHKIMHU, KBAAPATUUHON (DYHKITUH,
CTETICHHOH (PYHKIIMH C TIEJIBIM ITOKa3aTeleM.

Hcnons3oBath rpadukd (QyHKIMH IS UCCIEIOBaHMUS TPOIECCOB U
3aBUCUMOCTEH TPH PENICHUH 3aJlad U3 APYTUX y4eOHBIX MPEIMETOB U PEabHOMN
YKU3HH; BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauvana maTeMaTH4eCcKOro aHajim3a



OmnepupoBaTh MOHATHUAMU: TOCIHEAOBATENbHOCTh, apuUPMETHUECKas U
TE€OMETPUYECKAsI IPOTPECCUMU.

OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAIOIIAs Te€OMETpUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIE reOMETPUUECKON MPOTPECCHUH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEW U MPOTPECCUI IJIsI PEILICHHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXECTBO, OIIEpalluy HaJl MHOXKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il ONMCaHUs
peanbHBIX NPOLECCOB W SBJICHHWH, MPU PEIICHHH 33Jad W3 JPYTUX Yy4eOHBIX
IIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONpENEeNeHUe,  Teopema,  CIEIACTBHUE,
JI0Ka3aTeJIbCTBO.

11 KVIACC

Yuciaa v BBIYMCICHUSA

OnepupoBaTh MNOHATUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCIOJIb30BAThH
IPU3HAKU JIEJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUISL peLLIeHUs 3a1ay.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uuciia, AECATUYHBIE U HATypaJibHbIC
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHW I TpeoOpa3oBaHWs  BBIPAKCHHI,
ONEPUPOBATH TOHATUSIMH: IOKA3aTEIbHOE YpPaBHEHHWE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BreinmonHate mpeoOpa3oBaHus BBIPAKECHUM, COJAEpKAIUX Jorapudmel;
OTIEpUPOBATh MOHATHAMU: JOTapu(MUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI TIOTApU(MUUECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoauts pemienust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpaBHEHUW U €€ PELICHUE;
MCIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MogenupoBaTh peajgbHble CHUTYallMM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIDAKCHUSA, YPABHEHHMS, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 3aJ]1auH,
WCCJIEIOBATh MMOCTPOSHHBIE MOJIETH C UCTIOIB30BAHUEM armapara aareophl.

DyHKIUHN U TPAPUKH



OnepupoBaTh MNOHATUAMM: TEpUOAMYECKAass  (QYHKUUS, TPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOUYKH OJKCTpeMyMmMa (yHKIMHM, HauOoibliee U
HauMEHbIIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh HUX IS
UCCIeI0BaHUs (PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKA3ATENbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUYECKUX (DYHKIHUI; N300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTU U
WCITOJIB30BATh JJI PELICHUS] YPABHEHHU U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TMJIOCKOCTHU TpadUKu JUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BaTh UX IS PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUIA.

Hcnonb3oBaTh rpagukd  (QyHKIUNA JUisi  MCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

OnepupoBaTh MOHATUSIMH: HEMIPEpbIBHAS QYHKIIUS;, TPOU3BOIHAS (YHKIIUU;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUNA CMBICI IPOU3BOIHOM JIsl pellICHUs
3a1ad.

HaxonuTh npou3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIIATH POU3BOIHBIE
CYMMBI, TPOU3BEIEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEJOBAHUS K IIOCTPOCHUIO TPaUKOB.

Hcnonb30oBaTh MPOU3BOAHYIO I HAXOXKACHHS HAWIYyYIIErO PpELICHUS B
MPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-9KOHOMUYECKHUX, 3aa4ax.

OmnepupoBaTh TMOHATHSMHU: TIEepBOOOpa3Has U  HUHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3JI€MEHTAPHBIX (DYHKLUH; BBIYUCISATH MHTErpal
no ¢popmyne HeroTona—JIelOHuna.

PemaTte nmpukiagHeie 3aJaud, B TOM YHUCIE COLIMAIIBHO-d)KOHOMHYECKOTO M
(Gu3MYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.



I'EOMETPUA. HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TEeOMETpUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusl OOYyCIIOBJIEHA MPAKTUYECKONM 3HAUYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yIbTAaTOB OOYYEHHUS TE€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTUS OO0ydYaronmxcs, (QOpMHUPOBaHUS (PYHKIMOHATBHONW MAaTeMaTHYEeCKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHBIX TUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TNPOUCXOXKIECHUU T'€OMETPUUYECKUX
abCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJAEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MbIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak oOOeCrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MPU H3YYEHHHU OOYYarOIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TTOCTPOCHUH IIETIOYKHU JIOTHIECKUX YTBEPKIACHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA NP PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAlOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmnepuUpoBaHUWE  MNPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM JIE€ATEIBLHOCTH,
SBIISIETCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (GOpPMUPOBAHUS y OOYYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJHOCTH OOpA3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[lenp ocBOeHMs MporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTeibHOEé U OOLIEKYJIbTYpHOE pPa3BUTHE
oOyJarommxcst  4epe3  OOeCnedYeHWe  BO3MOXKHOCTH  MPUOOPETCHHUS U
WCMOJIb30BaHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30BaHMs
0 CTIIEIUATBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YpOBHE MpeIHA3Ha4YeHa IS
OOyYarOIIMXCS CPEHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHM



Ha YPOBHE OCHOBHOTO 001Iero obpazoBanms. Takum oOpazom, oOydarommuecs: Ha
0a30BOM YpOBHE MOJDKHBI OCBOUTH OOIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
CO CHeru(puKOl TreoMeTpUH W HEOOXOAUMBbIE AN J>KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HU3YYUTh T'€OMETpHUIO Oolee
riyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxkeHre 1eMH OCBOCHHSA MPOrpaMMbl 00ECTIEYMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIUX 3ajay. [IlpuopureTHBIMH 3aJayaMM  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a3o0BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

« popMUpOBaHUE MIPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYpPbI

¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLTUM MHPOM;

 popMupoBaHUE MPECTABICHUS O MHOTOTPAHHUKAX U TellaX BpPAIICHUS Kak
O BRKHEUIUX MATEeMATHUYECKHMX MOJEIAX, MO3BOJIAIONIMX OMHCHIBATH U
U3ydaTh pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPA;

 opMupoBaHUE YMEHHUS PACO3HABATh HA YEPTEkKaAX, MOJCTSAX U B peaIbHOM
MHPE MHOTOTPAaHHUKH W TeJla BPAIICHMS;

¢ OBJIQJICHWE METOJAMM DEIICHUS 33/Jad Ha TOCTPOCHHUS Ha H300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e pOpMUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHATHUSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQ/ICHUE alITOPUTMAaMHU PEIICHUS] OCHOBHBIX THUIIOB 33/1a4; (popMHupoBaHHE
YMEHUSI TPOBOJUTH HECIOXKHBIE JIOKAa3aTENbHBIC PACCYXKICHUS B XOJE
pEeIIeHUs] CTEPEOMETPUYECKMX 3a7Ja4y W 3a7a4 C M[PAKTHUYECKUM
COJZIEpKaHUEM;

e Pa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00ydYaroluxcs,
MO03HABATEIbHON aKTMBHOCTH, UCCIIEIOBATENBCKUX YMEHHA, KPUTHUYHOCTH
MBIIILJICHUS;

e popMupoBanue GHyHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHE PACIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHSITHH, 0OHEKTOB
1 3aKOHOMEPHOCTEH B PEaNbHBIX KU3HCHHBIX CUTYAIUSAX U MPU U3YICHHUH
JIPYrUX  y4eOHBIX  MPEIMETOB, TPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpOBaTh UX Ha S3BIKE TEOMETPHUH U CO3/1aBaTh
reOMETPUUECKUE MOJENIHU, TMPUMEHSATh OCBOCHHBIM TI€OMETPUUECKUI
anmapaT A pemIeHUus ~ TPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OIICHUBATH MOJTYICHHBIC PE3YIbTATHI.

OTnMUUTEeTFHONM OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSl BKIIFOUEHHUE B KYpPC
CTEpEOMETPUM B Hayalle €ro Wu3y4yeHus 3ajad, pemiaeMblX Ha YPOBHE
WHTYUTHBHOTO MTO3HAHUS, W ONPEICIEHHBIM 00pa3oM opraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BHTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO



MBIIUIEHUS, CTUMYJAPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUYEHHIO MPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME MPOCTPAHCTBEHHBIX NPEACTABICHUMN Y
yYallUXCcsl B Kypce€ CTEpPEOMETPUM MPOBOAMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Ja4 HAa  ONEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU oOOpazamu. CoznaHue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJISIIHOCTh, a OIlEpUpOBaHME O0O0pa3oM — B YCIOBUSX OTBICYEHUS OT
HarJIsiAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOHOTO COJICPKAHUS.

OcHOBHBIE cozepxaTenbHble JJUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacupenensaercs He TOJBKO II0 COJAEP)KATENbHBIM JIMHHMSM, HO W IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 0opa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pachpeAcia€HHbBIM MO ToJlaM O0ydYeHUs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUECKUMHU
NOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOy4YaroMIMXCA, pacIIupss U
yrayOnsis e€, o0pasys MpoYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun oTBoaUTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyudenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIIECCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
napajuyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieJIbHbIC TTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenuIe/; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSMbBIE MApPAJUICIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIy IPSMOM U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJi, JIMHEHHBIA Yroa JIBYTPaHHOIO  yTJa.
[lepnenAMKyIISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCcKocTer. TeopeMa o TpEX MEepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHHKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, NpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MoJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorctBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEeHTbl Npu3Mbl U nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs MHPAMUJIA;, NpaBUJIbHAS TPEYroJibHasE MHUpaMHUAa M TPaBUIIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIp U ukocadap. CeueHus NpU3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Beruucnenre SJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MNHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, obOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh, IUIONIAAhr OOKOBOW M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OChb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a1b ChEepHI.

N300pakeHue Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpamieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LMUIMHAIpA,
koHyca. O0BEM 11apa u miaomas chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapayUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mimockoctu U B mpocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Paszno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. PemeHue 3amay, CBS3aHHBIX €
IPUMEHECHUEM TMPaBUJ JACUCTBUUA C BeKTopamu. lIpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenne yriioB Mexy MpsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITMU 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO TOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELIEHHUI, paccyXIEHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTepecax 30pOBOro M 0e30MmacHoro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢du3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAIX CIIOPTUBHO-03/J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHAIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W peamu3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKoMy oOpa3oBaHHIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHH BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYSCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIBTYPHI, MMOHUMAHUEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMel Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWHA i1 PEIIeHUS 3aaad B
o0nacTh OKpyXKalmleld cpeapl, IUIAHUPOBAaHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKH, [MOHAMaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs I[MBHJIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOHW KaK CpPEJICTBOM IIO3HAHUS MHPAa,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATCILCKYIO JICITCILHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  Vnueepcanvnvle  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYICAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

* BBISIBJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTy MOHATHUAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYIHPOBATH W  TPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWC,
YCIIOBHEBIC;

eBBISIBJISITh ~ MaT€MaTU4YeCKWe€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

¢ BEIOMpATh CIOCOO pelieHus y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBHS:

e ICTIOJB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT IO3HAHUS;
dbopmyaupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apTyMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHMSI,
mpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMU;

e CAMOCTOSITEBHO (HOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTaMm
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIESHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBISIBJIATH ACUIIUTH MH(GOPMAIINH, TaHHBIX, HEOOXOUMBIX ISl OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a]1auH;

e BEIOpaTh WH(OOPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpUPOBaTh MHPOPMAIINIO, TIPEACTABIATh €€ B Pa3INYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 00ecnevusarom

CcopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOI TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHUs 3a/1a4¥, KOMMEHTHUPOBATh TIOyUYEHHBINA Pe3yIbTaT;

eB X0/I¢ OOCYXJICHUS 3a/1aBaTh BOIMPOCHI TI0 CYIIECTBY O0OCYKIaeMOW TEMBI,
POOJIEMBI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXICHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHaliora, OOHAPYKHBAaTh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

o IPE/ICTABIISATH PE3YJIbTATHI PEUICHUS 3a/laduH, SKCTICpUMEHTA, UCCIICIOBAHMUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYaTbHON
paboOTHI TIpU pEIICHUHM YYeOHBIX 3a7ad; MPUHUMATH IIEIb COBMECTHOM
NEATEeTLHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenensaTh BHABI pabOT, TOTOBAPUBATHCSA, OOCYXKIaTh IPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFOCH;

e YJaCTBOBATh B TPYMNIOBBIX (popmax padoThl (00CYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJTHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) VHueepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusaiom
Gdopmuposarue cMbICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHHUs €
Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIB:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQuieKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII IHpolecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAWJCHHBIX OIINOOK, BHISIBIIEHHBIX TPYAHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETH U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, MPSMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CJEACTBHUS U3 HUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmnepupoBaTh MOHATUSMU: MAPAIIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE paCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOIO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mMepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN MapaJijIeNIeuIe, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJIs
Kkiaccuukanuy (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBbI, TAPAJIEIICTIUIIEIbI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas IIIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUT
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJTUTHUYECKHE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/lad Ha BBIYMCIICHUE PACCTOSHUM MEXITYy IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHEOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKkThl Ui PEUIEHUS] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAratoIuX HECKOIBKO IAroB PELICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP  MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOOUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH PEAbHBIC
CUTyallMd W IIPUMEHATh HW3YYEHHBIE IOHATHsS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peabHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEOpEM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3yromire KOHNYeCKOH TOBEPXHOCTH, KOHYC; ceprudecKasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacnosiokeHue chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BMHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHUS.

Bb4ucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBUSL CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHUSI BEKTOpa Ha YUCJI0, O0BSICHITh, KAKHMU CBOMCTBaMH OHM 00J1a/1al0T.

[IpuMeHSTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GHakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMICHHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpUdYeCcKUEe 3aJayd HA NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KA3aTeJILCTBO MAaTEMATHUECKUX OTHOIIECHUN W
HaXO0JICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WJIu ajlrOpuTMaM, NpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh MOJIyYEHHBIE 3HAHWSA Ha IPAKTUKE: AHAIU3UPOBATH PEaJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJIETUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM I'€OMETPUUYSCKUX TIOHATUI U TEOpEM, aIlliapara ajareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNUX BEJTUUHH.
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
https://resh.edu.ru/
Crenenb ¢ palliOHATBHBIM ITOKa3aTEJIEM.
1 [TokazarenbHas kius. [lokazaTenbHble 12 1
Py https://myschool.edu.ru/
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS. https://resh.edu.ru/
2 Jlorapudmudeckue ypaBHeHUS U 12 https://myschool.edu.ru/
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKINU U UX https://resh.edu.ru/
3 rpaduku. TpuroHomeTpruiecKue 9 1 https://myschool.edu.ru/
HEpPaBEHCTBA
https://resh.edu.ru/
4 IIpousBoaHas. [IpumeneHne Mpou3BOIHOU 24 1 https://myschool.edu.ru/
https://resh.edu.ru/
5 WNHTerpan n ero npuMeHeHus 9 https://myschool.edu.ru/
https://resh.edu.ru/
6 CucreMbl ypaBHEHHI 12 1 https://myschool.edu.ru/
https://resh.edu.ru/
7 HarypaneHble u nenbie ynucna 6 https://myschool.edu.ru/
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 2 https://resh.edu.ru/
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3HAHUH https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0 ‘
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaexkTpoHHbIe (HU(POBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
https://resh.edu.ru/
1 T 12
©ia Bpatemtt https://myschool.edu.ru/
) O LEMLL Ter 5 1 https://resh.edu.ru/
https://myschool.edu.ru/
B
3 CICTOPSE 1 KOOP/RHHATEL B 10 1 https://education.yandex.ru/home
MIPOCTPAHCTBE
[ToBTOpeHue, 0600mEeHNuE, )
4 . 7 1 https://education.yandex.ru/home
CHCTEeMaTH3alus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O0 34 3 0

I[TPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. OI.A. Anumos, FO.M.Komnarun, M.B. Tkauéra, H.E. ®énoposa, M.H.
[labynuH. Matematuka: ainredpa u Hauajga MaTEeMaTHUECKOTO aHallu3a,

reometrpus. 10-11 knacc. M-«lIpocBenienuey, 2023. ba3oBsiil 1 yriryOaeHHbBIN

YPOBEHb.
2. JI.C. Aranacss, B.®. byry3os, C.B. Kagomues, JI.C. Kucenesa, 2.1
[To3usk. ['eomerpus. M-«llIpocBenienne», 2023.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. lla6ynun M.U., Tkauéra M.B, ®énoposa H.E. AnreOpa u Hayana aHaiausa.
HNunaktuaeckue matepuansl. 10 kinacc. ba3zoBelil u yriy0OJieHHBI YPOBEHbD.

2. TkauéBa M.B, ®énoposa H.E. Anre6pa u Hauana ananuza. Tematuueckue
tecThl. 10 knacc. ba3zoBblil 1 yriryOJIeHHBIN YPOBEHb.

3. [llabynun M.U., TkauéBa M.B, ®&énoposa H.E. Anre6pa u Hauana aHaiusza.
Hunaktuyeckue Mmatepuanisl. 11 kimacc. ba3oBsiii U yriayOaeHHBIN YPOBEHb.

4. Tkauéra M.B, ®énopoa H.E. Anre6pa u Hayana aHanu3a. TemMatudeckue

TecThl. 11 kimacc. ba3oBelit 1 yriryOlieHHBIN YPOBEHb.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1.Poccuiickas anekTponHas mkona. https://resh.edu.ru/

https://myschool.edu.ru/.

2.«Sunexc. Yueonuk» https://education.yandex.ru/home/
3.Doxcdopna https://foxford.ru/about

4.«Cupuyc. Onnaiiny . https://edu.sirius.online
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