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HOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma ydebHoro Kypca «l eomerpusi» 6a30BOro ypoBHS AJIs
oOyuatomuxcst 10-11 knaccoB pazpaborana Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPeAHEro  0OIIero
oOpa3oBaHWMsI, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX
K MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAAMIIMA POCCHUICKOTO 0Opa3oBaHUS.
Peanm3amus IPOTPaMMBI obecrieunBacT OBJIAJICHUE KITIOYCBBIMH
KOMITETCHIIUSIMH, COCTABIISIOIIUME OCHOBY JIJIS CAMOPA3BUTHSI i HETIPEPHIBHOTO
oOpa3oBaHUs, [[EJIOCTHOCTD OOIIEKYTBTYPHOTO, JUIHOCTHOTO u
MI03HABATEIILHOTO Pa3BUTHSI TUIHOCTH O0YJArOIIHXCSI.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca T€OMETpUHM Ha YPOBHE CPEAHErO OOILEero
oOpa3zoBaHusl 00YCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX H
MPEIMETHBIX PE3yJIbTATOB OOYUYCHHs] T€OMETPUN B HAIIPABJICHUU JTUYHOCTHOTO
pa3BuTUs oOydaromuxcs, (GopMUpPOBaHMs (PYHKIIMOHAIBHOW MaTeMaTH4eCKOU
IPaMOTHOCTH, HW3Y4YEHMsI JpYrMX Y4yeOHbIX JucUMIUIMH. Pa3Butne y
00y4aromuXxcsi MPaBUWIBHBIX TMPEACTABICHUI O CYITHOCTH M TPOUCXOKICHUHU
r€OMETPUYECKUX AaOCTpaKLMii, COOTHOIICHHH PEAJIbHOIO0 U HJIECAJIBHOTO,
XapakTepe OTPAKEHUS MATEMaTUYECKOW HAYKOM SBICHHM M IPOLECCOB
peaJIbHOTO MHpa, MECTE€ T€OMETPUH B CUCTEME HAYK U POJM MaTeMaTHYECKOrO
MOJICIMPOBAaHUS B HAy4yHOM TIO3HAHUM M B MPAKTHKE CIHOCOOCTBYET
(OpMUPOBAHNIO HAyYHOTO MHPOBO33PEHUS YYAIIUXCS, a TakKe KadecTB
MBINIJICHHSI, HEOOXOIUMBIX JJISl 1Al Tallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsSETCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeuYMBAeT BO3MOXKHOCTh H3YYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MblUIeHHE, GOPMUPYEMOE TPU H3YUEHUH OO0YYaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUH U TIOCTPOCHUH LEMOYKH JIOTHYECKHUX
YTBEPKIACHUM B XOJie PEIICHUS T€OMETPUUYECKUX 3ajlady, yMEHHE BbIIBUTaTh U
OTpOBepraTh TMIIOTE3bl HETIOCPEICTBEHHO HCIOIb3YIOTCS NMPU PEIICHUH 33134
€CTECTBEHHO-HAYYHOT'0 IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AESITeNbHOCTU yenoBeka. OpueHTalus 4eioBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOIAMMOE YCIOBHE €T0 COIMAIBHOTO OBbITHS, (hopma
OTpPaXEHUS OKPY>KAIOLIETO MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO



npeoOpa3oBaHus ACUCTBUTENBHOCTH. OlepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pasHble BHUAbI Y4eOHOM W TPYAOBOH NEATEIHHOCTH,
ABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KayeCTB, MOITOMY aKTyallbHa
3amaya (HOPMUPOBAHUS Y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJAHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHYECKOW JEATENBHOCTH [0 MHOTUM HaIIPaBJICHUSM.
Llens ocBoeHust mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a3zoBoM
ypoOBHE 00y4YeHusi — o00mieo0pa3oBaTeIbHOE U OOIIEKYIbTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 O0OecleueHHe BO3MOXKHOCTH  NPUOOPETEHHS |
WCMOJIb30BaHUS CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM W JICUCTBUM,
CHEIU(PUYHBIX  T€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  TMPOJOJDKEHUS
oOpa3oBaHMsl 1O CHEUUATBHOCTSIM, HE CBA3aHHBIM C  TPUKIATHBIM
UCII0JIb30BAaHUEM T€OMETPUHU.
[Iporpamma mo reoMeTrpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4Y€HA ISl
oOyJaronuxcsi CpelIHEeW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00ImIero odpasoBaHus. Takum oOpazom,
oOyuaromuecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTUYECKUE
YMEHHUSI, CBA3aHHbIE CO CHELU(PUKON TeOMETPUHN U HEOOXOAUMBIE JUISl )KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3TOro, OHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuIo 0oJiee rIy00KO, €CIU B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUAX B MPO(ecCHOHATBHOM NeATENbHOCTH.
JlocTuKeHHe 1€ OCBOEHHUS MPOrpaMMbl OOECHEeYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHRIMM 3aJadyaMud OCBOEHMS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBsItoTCS:
e (opMupoBaHuEe MNpPEACTAaBIECHUS O TEOMETPUU KaK YacTH MHPOBOM
KyJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOIPAHHUKAX U TeJlaX BPAIICHUS
KaK O BaXHEMIIMX MAaTeMAaTHYECKHMX MOJIENAX, MO3BOJISIIOLIUX
OMKCHIBATH U U3y4YaTh Pa3HbIE SIBJICHUS OKPYXAIOLIET0 MUPA;

e (QopMupoBaHue yMEHHs paclio3HaBaTh Ha YEpTeXKaxX, MOJEISAX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIAJICHUE METOJAaMHM pEUIEHUsS 3aJad Ha TOCTPOCHHUS  Ha

U300paKEHUSX TPOCTPAHCTBEHHBIX PUTYD;
e (QopMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSATUSAMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBNAQJICHUE AQJITOPUTMAMM PEIICHWs] OCHOBHBIX THUIIOB  3ajady;

dbopMHupoBaHWEe YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbBIE



pacCy X JCHHsI B XOJIe PELICHUS CTEPEOMETPUUYECKUX 3a/lad U 3aj1ad C
MPAKTHUYECKUM COJICPKAHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jaronuxcsi, I03HABaTENIbHOW aKTUBHOCTHU, HCCIEI0BATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;

e (QopmupoBanue  QyHKIIMOHATHHOW  TPAMOTHOCTH,  PEICBAHTHOU
F€OMETPUU: YMEHHE paClo3HaBATh IMPOSIBICHUS TE€OMETPUUECKUX
NOHATUH, OOBEKTOB MU 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTYaIIMSIX U MPU U3YUYCHUH JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHMOCTEHl M 3aKOHOMEPHOCTEH, (QOpMYyIMpOBaTh WX Ha S3BIKE
reOMeTpUM U CO37aBaTh TI'E€OMETPUYECKHE MOJETH, MPUMEHATDH
OCBOCHHBIM TE€OMETPUYECKUH ammapar i peUueHUs MPaKTHKO-
OpUEHTHPOBAHHBIX  3a7a4, HUHTEPIPETHPOBaTH U  OLEHUBATh
MOJTy4YEHHBIEC PE3yTbTaTHI.

OTIUYUTENEHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOUEHHE B KypC
CTEpEOMETPUU B Hayale €ro M3y4eHHs 3a/Jay, pellaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHM, U ONpeAeIEéHHbIM 00pa3oM OpraHM30BaHHas padboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOIO M MPOCTPAHCTBEHHOTO
MBIIIICHHSI, CTUMYJIUPYET MPOTEKaHWE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JAJIBHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipennourenue otaaércs HArJIAIHO-KOHCTPYKTUBHOMY METO/ly O00y4YeHMUs,
TO €CTh TEOPETHUYECKHE 3HaHWs HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
NpEeIMETHO-TIPAKTUYECKON  JesTeNbHOCTH. Pa3BuTHE  MpOCTPaHCTBEHHBIX
MPECTaBICHUA y YYalluXcsi B Kypce CTEPeOMETpPUM MPOBOIUTCS 3a CUET
penieHusl 3ajJady Ha CO3JaHuE€ NPOCTPAHCTBEHHBIX O0pa3oB W 3ajJady Ha
OIIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. CoznaHue oOpas3a MpOBOJUTCS
C OMOPOH Ha HArJISAHOCTh, & ONIEPUPOBAHHE 00PA30M — B YCIOBHUSIX OTBJICUCHUS
OT HATJISITHOCTH, MBICTICHHOTO M3MEHEHUS €T0 UCXOTHOTO COACPKAHMS.

OcHoBHBIE cofepkarenbHble JuUHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpanHukny», «IIpsiMple U MITIOCKOCTH B IPOCTpaHCTBeY», «Tena
BpallleHus», «BeKTopbl M KOOpAMHATHI B MPOCTPAaHCTBE». DopMupoBaHuE
JIOTUYECKUX YMEHUH pacrpeAessieTcsi He TOJNbKO MO COAepKaTeNbHbIM JIMHUSAM,
HO U 1O rojaM oOy4YeHHUs Ha YPOBHE CpeHEro 00I1ero oopa3oBaHusl.

Coneprxanue o0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OocBOeHHUsI palouell MporpaMMmbl, pachpeneiaéHHbIM [0 ToAaM OO0y4YeHUs,
CTPYKTYpUPOBAHO TakUM O0pa3oM, 4YTOOBI OBJIAJCHHE TE€OMETPUUECKUMU
MOHATUSIMHM M HaBBIKAMH OCYILECTBIISUIOCH MOCJIE0BATEIBHO U TIOCTYNATEIbHO,
c coOmofeHHeM TPUHIMIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS



BKJIIOYAINCh B  OOIIYI0 CHUCTEMY TE€OMETPUYECKUX  MPEACTaBICHUMN
oOyJaromuxcsi, pacmpsis 1 yriyomnss e€, oopaszys MpoYHble MHOKECTBEHHbBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuyenue reometpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 gac
B Hezento B 11 knacce, Becero 3a iBa roga oOydyeHus - 102 yueOHbIX yaca.

COILEPKXAHUE YYEBHOI' O KYPCA
10 KUIACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUS CTEpeOMETpUU. Touka, MpsMas, IUIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe IPsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuleJbHble U CKpeluBaronmecs npsaMmbie. [lapamienbHOCTh NpSMBIX U
IJDIOCKOCTEW B IPOCTPAHCTBE: NApaJUICIbHBIE MPSAMBIE B IPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSAMBIX; MAPAILIEIBHOCTD NPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY NPSAMBIMH B IPOCTPAHCTBE.
[TapajuiennbHOCTP  IUIOCKOCTEW:  MapajUlelbHbIE  IJIOCKOCTH;  CBOMCTBA
napayyieNbHBIX TIockocTeil. [lpocrelimue NpocTpaHCTBEHHBbIE (QUTYPHI Ha
MJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume]]; HOCTPOEHUE CEUCHHI.

[leprieHIMKYISAPHOCTH TPSAMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, MPAMBIE NApaUIEIbHbIE U MEPIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTU MNPSIMOM M IUIOCKOCTH, TEOpema O IPAMOU
MEPIICHIUKYJISIPHON TIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U
IJIOCKOCTBIO; JABYIPaHHBIA yTOJI, JIMHEWHBIA Yroja JABYIPAaHHOIO YyrIJa.
[lepieHAMKYNISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHue OT MPSIMOW 10 TIJIOCKOCTH, MPOEKIUsi (UTrypbl Ha IUIOCKOCTD.
[leprieHIMKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHAMKYJISAPHOCTH JBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[loHsiTME  MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTI'OTPAaHHUKA,
BBIITYKJIBIE W HEBBINYKIBIE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOIPAHHUKA.
[Ipu3ma: n-yrompHass mnpu3Ma; TPaHU W OCHOBAHUSA NPU3MBI; MpsMas U



HaKJIOHHas MpuU3Mbl; OOKOBasgs W  IOJHAs  MOBEPXHOCTh  MPHU3MBI.
[Tapamnienenunien, TPSAMOYTOJIbHBIA MAPAIUICICNUIE W €ro CBOMCTBA.
[Tupamuga: N-yrojapHas nupamMuaa, rpaHd U OCHOBAHUE MUpaMUIbL, OOKOBasi U
NOJIHAS TIOBEPXHOCTh NHUPAMUJIbl; MpaBWIbHAS MW YyCEUEHHAs MNHPaAMHIA.
DOneMeHTbl Npu3Mbl W OUpaMuabl. [IpaBUIIbHbIE MHOTIOTPaHHUKHU: TOHSTHE
MPaBUJILHOTO MHOTOTPaHHHUKA; NMpaBWIbHAS MpPU3Ma W MpPaBHIIbHAS NMUpaMUAa;
npaBWibHAas TPEYrojibHas MNUpaMuia W MPAaBWIBHBIA  TETpadap; Kyo.
[IpencraBienne O NpPaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3Ip, MIOAEKAIP H
ukocadip. CedeHUss NIpU3Mbl U MUPAMUJIBIL.

CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTbl CHMMETPUM B NUpamMyAax, NapajUiesenunenax,
IPaBUJIbHBIX MHOTOIPAHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pé&Opa, AMAaroHaa, YIJbl.
[Inomans OOKOBOI MOBEPXHOCTH M IOJIHOW IMOBEPXHOCTU MPSAMON HPHU3MBI,
IJIOIIAJh OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPAMOW MPHU3MBI.
[Inomans OOKOBOM IMOBEPXHOCTM M TOBEPXHOCTH NPABUIBHOM MHpPaMUIBI,
TeopeMa O IUIomaAn yceuéHHoW mupamuabl. [loHarue o6 o0béme. OOBEM
OUpPaMHUIbL, IPU3MBI.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

11 KITACC

Tesa Bpamienus

[unmuaapuyeckass  MOBEPXHOCTh,  OOpa3ywoIue  ITUIUHIPHUYSCKOM
MMOBEPXHOCTH, OCh IWIMHIAPUYECKON MOBEPXHOCTU. [[MauHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasyrollas W OCh;, IUIOMAAb OOKOBOM W TOJHOU
MOBEPXHOCTH.

Konunueckast moBepxXHOCTh, 00pa3yromue KOHNYECKON MTOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM mOBepxXHOCTH. KOHyC: OCHOBaHME W BEpLIMHA,
oOpasyrolas U OCb; IUIONIAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUEHHBIN
KOHYC: 00pa3yIollie U BHICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paanyc, TuaMeTp; IJIOMAalb MOBEPXHOCTH C(HEpPHI.
B3auMHoe pacnosnoxenue chepbl W IJIOCKOCTH; KacaTeldbHash TUIOCKOCTh K
cthepe; miomaas chepsl.

N300paxkeHre Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka umuiumHapa u
KOHYcCa.



KoMmOvHanmu Ten BpalleHWs W MHOTOTPaHHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpALLCHHUS.

[Tonsitue 06 o6BEMe. OcHOBHBIE cBoOiicTBa 00BEMOB Tei. Teopema 00
00BEME TPSIMOYTOJBHOTO Tapajieyienunena u cieactsus u3 He€. OO0bEM
UInHApa, KoHyca. O0BEM 1mapa u miomaasb chepsl.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJL.

Ceuenus nwivHapa (MapauieNbHO U MEPHEHAMKYISAPHO OCH), CEYEHUs
KOHyca (ImapajuieIbHOE OCHOBAHUIO M MPOXOASAIIEEe YEPE3 BEPILUUHY), CEUEHUS
niapa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha ImIOCKOCTM M B mpocTpaHcTBe. CII0)KEHUE W BBIYUTAHME
BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4HCIO. Pa3noxkeHwe BeKTOpa IO TPEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuno napauienenunena. Pemenwne 3anad,
CBSI3aHHBIX C NMPUMEHEHHUEM IPaBWI JIEUCTBUM ¢ BekTopamu. [IpsMoyrosbHas
cucTteMa KoopauHar B IpoctpaHcTBe. Koopaunatel Bekropa. I[Ipocreinme
3a/layd B KOOpJAMHATax. YToJl MeEXIy BekTopaMu. CKasIpHOE IPOU3BEICHUE
BEKTOPOB. BbluncClieHHE YIVIOB MEXAy HpsSMbBIMU U IJIOCKOCTSIMHU.
KoopinHaTHO-BEKTOPHBIN METO MPU PEIIEHUH T€OMETPUYECKHX 3a/1ay.

IINTAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeameTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BocMTaHme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIIMH  OOYYalolIerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHUUCKOro 00IEeCTBa, MPEACTABICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PANHUYHBIX CTPYKTYD,
SIBJICHUM, TMPOLEAYyp TPakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHUEM B3aUMOJIEMCTBOBATH C COLUATIbHBIMUA UHCTUTYTAMHU B COOTBETCTBUHU C
X QYHKIIUAMHA U Ha3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OOPMHUPOBAHHOCTHIO  POCCHUHCKOM  TpakKIaHCKOM  WJIEHTUYHOCTH,
YBAKEHUSA K MPOILLUIOMY U HACTOAIIEMY POCCUMCKOM MAaTEMATUKHU, IEHHOCTHBIM
OTHOILIIEHUEM K JOCTHKEHHUSAM POCCUWCKUX MATEMATUKOB W POCCHUUCKOMN



MaTeMaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTUXKEHUU B JPYTrHX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHHEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHI0O HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHSI,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
JEATEIbHOCThIO YUEHOr0; OCO3HaHWEM JIMYHOTO BKJaJa B IIOCTPOCHHE
YCTOMYHMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUH, pacCyXJIeHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM  ACIIEKTaM  Pa3jIW4YHbIX BHJIOB
HCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MAaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOr0 U 0Oe30macHoro ooOpa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITHIN U OTIbIXA, PETyJsipHas pu3nuecKkasi akTUBHOCTD); (PU3NYECKOTO
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATENbHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPY/IOIO0US; HHTEPECOM K
paznuyHbiM  chepam  TPOo(EecCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymieit mpodeccun M peasu3oBbIBaTh COOCTBEHHBIE >KU3HECHHbBIC IUIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKOW HaNpaBIECHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKOU KYJIbTYpbl, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE MPUPOAHOU H
COIMAIBHON CpEeJbl, OCO3HAHHEM TJIOOAJIBHOTO XapaKTepa SKOJIOTHYECKUX
npoOJjieM; OpHUeHTaIMeld Ha TMPUMEHEHHWE MaTEeMaTHUYEeCKUX 3HAHUU IS
pelieHus 3a1ad B 00J1aCTH OKPYXaIoIIeH cpejibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKM UX BO3MOJKHBIX IMOCIICICTBUAN I OKPYKAIOLIEH CPEBbI.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U OOIIECCTBEHHOM MPAKTUKH,



MOHMMAaHHEM MaTEMaTHYECKOM HayKu Kak cpepbl UeTOBEUECKOM NeATeIbHOCTH,
ATanoB €€ Pa3BUTHA U 3HAYMMOCTHU JJIA PA3BUTHS LUUBUIM3ALMH; OBIAJACHUEM
A3BIKOM MaTEMaTHKU U MaTEMATUYECKOM KyJbTYpOH KakK CpeJICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYHIIECTBIISAITh IPOEKTHYIO M  MCCIEA0BATEIBCKYIO
NEeATENbHOCTh UHINBHUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMEBI y4eOHOTO TIpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanvuvie no3nasamenvHnvle Oeticmeus, 0becneuudarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yuarouuxcsa (oceoeHue
Memoo08  NO3HAHUA — OKpyxcanowe20 Mupa; HpUMeHeHUue  J102U4eCcKUX,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble JJornyeckue aeiicTBUA:

e BBISBIISTH u XapaKkTepru30BaTh CYIIIECTBEHHbIC MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, IOHSITHI, OTHOIICHUN MEXIY TOHITHSIMU;
dbopmMynrpoBaTh ONpeICIICHUS MOHSITUH; yCTaHABIUBAThH

CYIIIECTBEHHBINM MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsi 0000IIEeHN S
Y CpaBHEHUs, KPUTEPHUH MPOBOJAUMOTO aHAIIN34;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MPEOOPA30OBBIBATH CYXKJICHHUS:
yTBEpAUTENIbHbIE M OTpHULATENbHbIC, €AUHUYHbIC, YaCTHBIE U OOIINE;
YCIIOBHBIE;

e BBIBIATH MAaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpPOTUBOpPEYMsT B (paKTaX, NAHHBIX, HAOMIOJACHUSX U YTBEPXKICHUSX;
npeayiaratb ~ KpUTEPUM  [JI1  BBISBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

e JI€NIaTh BBIBOJIBI C HCIIOJb30BAHUEM 3aKOHOB JIOTHMKH, IEIYKTHUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHHI M0 aHAJIOTUU;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKa3aTeJIbCTBA  MATEMATUYECKUX
YTBEpXKIECHUM  (MpssMble W OT  NIPOTHBHOTO),  BBICTpaMBaTh
apryMEHTAaIuIo, OPUBOIUTH  OPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO perieHus y4eOHOW 3a/auu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BLIOMpATh HauboJiee MOAXOASANIUN C y4ETOM
CaMOCTOSATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ncciienoBaTeabCKue 1eCTBUSA:

WCIONB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATEIbCKUN  HUHCTPYMEHT
no3HaHus; (GOpMYIUPOBATh BOMPOCH], (DUKCUPYIOIIHUE MPOTUBOPEUHE,
npo0iieMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (DOpMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTHL  CaAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTo
0o0beKTa, SBJIEHUS, IMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOATENbHO  (popMyIHUpoBaTh OOOOIIEHUS ¥  BBIBOABI  I10
pe3ynbTaTaM MPOBENEHHOTO HAOIIO/ICHUS, MCCIIECIOBAaHMs, OLICHUBATDH
JIOCTOBEPHOCTH MOJYUYECHHBIX PE3yIbTaTOB, BIBOJIOB U 0000IIIEHHU;
POTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOLECCA, a TAKKE BBIIBUTaTh
MPENOJIOKEHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH JIe(OUIUTH HH(OPMAITUH, TaHHBIX, HEOOXOIUMBIX TSI OTBETA
Ha BOMPOC U JIJIS PEIICHUS 33]1a4H;

BbIOMpaTh MHGMOpPMAIMI0O W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaAJIM3UPOBATh, CHUCTEMaTHU3UPOBATH u WHTEPIPETUPOBATH
“H(}OPMAITHIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABICHHUSI,
CTPYKTYpUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

OIICHMBATh  HAA&KHOCTh  MHPOPMALIUM 1O  CaMOCTOSITEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYyHUKaGmueHble Oelicmeus, 0becneuusaom
choOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIOBHUSIMU U LENSIMH OOUIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHMSI B YCTHBIX M IMCBMEHHBIX TEKCTax, JaBaTb
NOSICHEHUS MO XOJY PELICHHs 3a/1a4d, KOMMEHTHUPOBATH MOJyYEHHBIN
pe3ynbTar;

B X0J€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOu
TEMbI, TPOOJIEMBI, pEeIIaeMOM 3a/1au, BbICKa3bIBATh WU, HALICTICHHbIC
Ha TMOWUCK pEUIEHUS; COIMOCTABISATh CBOM CYXACHHUS C CYKICHUSIMH
APYTUX YYaCTHUKOB AHaiiora, oOHapyXHUBaTh Pa3IMYUE U CXOICTBO
MO3UIMI; B KOPPEeKTHOH (opme (opMyIupoBaTh pa3HOTNIACHS, CBOU
BO3paKEHUS;



NPEACTABIATh  pE3yJbTaThl  pEHIEHUS  3aJadyM, OKCIEPHUMEHTAa,
UCCIICIOBaHMs, TMPOEKTa; CaMOCTOSTENbHO  BbIOWMpaTh  (opmar
BBICTYIUIEHUA C Yy4€TOM 3a7ad [pe3eHTaluu U 0COOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh HW  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW W
UHAVBUYabHON paOOThl MPHU PELICHUU y4eOHBIX 3a/1ay; MPUHUMATh
1edb COBMECTHOM  JIEATENIbHOCTH, IUJIAHUPOBATh  OpPraHU3aIUIo
COBMECTHOM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbTaT paboThl; 00001aTh MHEHUS
HECKOJILKMX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYyXKIeHus, OOMEeH
MHEHUH, «MO3TOBBI€ IITYPMbDY» M HHBIC); BBIMOJHATH CBOI YacTh
paboThl W KOOPIWHUPOBATH CBOM JCUCTBUS C JPYTUMHU WICHAMH
KOMaH/IbI; OIICHUBAaTh KAa4€CTBO CBOETO BKJaJa B OOIIMUNA MPOIYKT TIO
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.
Vuusepcanvnvie  pecynamuensie  Oeticmsus, — obecneyugarom

Gdopmuposarue cCMblCLIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG NTUUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCO0
pelieHust ¢ Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEHN, apr'YyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

BJA/IeTh HAaBbIKAMHU [I03HABATEIbHOW pPEQIIEKCMM KaK OCO3HAHUS
COBEpPLIAEMBIX  JEHUCTBUM W  MBICIHMTENIBHBIX  MPOLECCOB, HUX
pE3yJIbTaTOB; BIAJLETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IIpolecca U pe3ysbTaTa PEeUICHUs MATEMAaTUYECKON 3a1a4H;

IpPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTH IIPU PELICHUH
3a1a4d, BHOCUTH KOPPEKTHBBI B JESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJibTaTa IEJIM U YCIOBUSAM, OOBSCHATH
IIPUYUHBI JOCTHKEHUS WA HENOCTHKEHUS PE3YJIbTAaTOB IEATEIBbHOCTH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



10 KUIACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIEACTBUS M3 HUX IPH PEIICHHUH
r€OMETPUYECKUX 3a/]aY.

OnepupoBarh MOHATHAMM: MAPALIEIBHOCTh M MEPIECHINUKYISAPHOCTD
IPSIMBIX U IUIOCKOCTEH.

KrnaccupunupoBaTe B3aMMHOE pacCIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh MOHATUSAMHU: JBYI'PAHHBIA YIroJl, TPaHU JABYTPaHHOIO YIJIa,
pedpo ABYIPaHHOTO yria; JMHEWHBIN yroJl IBYIPaHHOIO yIiia; IpajycHasl Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBarTh MOHATHUAMH: MHOTOTPAHHUK, BBITYKJIbIA M HEBBITYKJIbINA
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (MHpaMHJia; IMpU3Ma,
OPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaTe  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUSA  JUId
KJIacCU(PUKaUUU (BBITYKJIBIE W HEBBINYKJIbIE MHOTOIPDAHHUKH; IMPAaBHIIbHBIE
MHOTOTPAHHMKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEbI).

OnepupoBatb HNOHATUSAMU: CeKy1as IJIOCKOCTb, CCUCHUE
MHOTOI'PaHHHKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONB3Yys METO/I CIIE/I0B.

CtpouTh ce4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXy, COOKY, CHU3Y.

Pemarp 3aaun Ha HaXOXKJE€HUE T€OMETPUUYECKUX BEJIMYMH MO0 0Opaslam
WJIM aJropuTMaM, MPUMEHSS U3BECTHbIE AaHAIUTUYECKHE METO/Ibl MPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKUX 3a/7a4 HAa BBIYMCIECHUE PACCTOSHUM MEXIy
IBYMSI TOYKaMH, OT TOYKHA JO HPSIMOW, OT TOYKH JO IIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJE€HUE T€OMETPUUYECKUX BEJIUYMH MO 0Opaslam
WIHM adrOpuTMaM, IPUMEHSSI U3BECTHBIE AaHATMTUYECKHUE METO/IbI IIPU PEIICHUU
CTaHAAPTHBIX MAaTeMaTHMYECKMX 3a7a4 Ha BbIYUCICHHE YIJIOB MEXIY
CKPELIMBAIOIIMMHUCS MNPAMBIMHA, MEXAY MPAMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Beruucnare 00bEMBI UM TUIOIIAAM TOBEPXHOCTEM MHOTOTPAHHHKOB
(npusma, mUpamuaa) ¢ HpUMEHEHUEM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEXAY TUIOLIAISIMU TOBEPXHOCTEN, 00BEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh NOHATUSMH: CUMMETPHUS B NIPOCTPAHCTBE; LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U MNIOCKOCTh CHMMETPUU (DUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHOOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexKax
U PUCYHKaX.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIICHUs CTEPEOMETPUUECKHUX
3aJa4, MPEANOJIAraloIIuX HECKOJIbKO IIaroB pELICHUs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B SIBHOU (hopMme.

[IpuMeHsATh NpOCTEWIIME MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoaUTH NMPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHSTh MOTYyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEaJIbHbBIC
CUTYallUM W NPUMEHSTh M3YYCHHBIC MOHATUS B IMPOLECCE MOMCKA PEIICHUS
MaTeMaTU4YeCKH C()OPMYJIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATH pPEAbHbIE
CUTyallUM Ha S3bIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATUA W TEOpeM, ammapara aireopsl,
peniaTh MPaKTUYECKHE 3aJ1aYd, CBSI3aHHBIE C HAXOXACHUEM IE€OMETPUYECKHX
BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATUSMH: IUIUHIPUYECKAs] TTOBEPXHOCTh, 00pa3yrolue
UUJIUHIPUYECKOW  TMOBEPXHOCTH; UWIMHAP; KOHUYECKAass MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HWIMHIP, KOHYC, cdepa U map).

OOBSACHITH CITOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CETMEHTA; IIApOBOM CJIOW, OCHOBaHUE IIAPOBOIO CJIOSA, BBICOTA
IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boluucnsate 00bEMBI M IUIONIAAM  TOBEPXHOCTEH Tell  BpallleHHs,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBarth TMOHSATUSMU: MHOTOTPAHHHWK, BIHUCAaHHBIM B cdepy u
OMMUCaHHBIA OKOJIO cdepbl; chepa, BMUCaHHAST B MHOTOIPAaHHUK WM TEJO
BpalleHHUs.

BoIauciaTs COOTHOIIEHUS MEX Y TIIONIAAsIMU TTOBEPXHOCTEN U 00bEMaMU
MOA0OHBIX TEII.



N300paxaTts nM3yyaeMble (UIypbl OT PYKM M C MPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE 4YEPTEXKH U3 PHUCYHKOB IPOCTHIX
O00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJ BPAILIECHUS.

W3Bnekatb, MHTEPHOPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexkax
U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE JEUCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB MU
YMHOXXEHHMSI BEKTOpa Ha 4YHCIO, OOBACHATh, KAKMMH CBONCTBAaMH OHH
o0anaror.

[IpuMeHATH MpaBUJIO MapajuIeICIUIIEA.

OnepupoBarh MNOHATHAMH: JEKAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YroJj
MEXIy BEKTOpaMH, CKAJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJTAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M NPOU3BEACHHE BEKTOpPA HA YHUCIO, YroJl
MEXAY BEKTOPAMM, CKaJSIPHOE MPOU3BEICHUE, PACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IUVIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[IpumensTh reoMerpuueckue (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaralolIMX HECKOJIbKO IaroB pEUIeHUs, €CIU  YCJIOBHS
NPUMEHEHUs 33aJ]aHbl B IBHON (opMe.

Pewate nmpocreiinme reomeTpruuecKie 3a1a4d Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/A.

Pemate 3amauM Ha J10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOILIEHHH U
HaXOoXXJIEHUE TEOMETPUYECKUX BEJIMYMH N0 o00pas3liaM WU aJropuTMawm,
MPUMEHSA M3BECTHBIE METOJbl NPH PEIICHUHU CTaHAAPTHBIX MATEMaTHYECKUX
3azay.

[IpuMeHsaTs mpocCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3aaY.

[IpuBOoAUTE MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
’KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIe
CUTyallUM W NPHUMEHSTh M3YYECHHBIC IMOHATUS B IPOLECCE MOMCKA PEIICHHUS
MaTeMaTH4eCcKu CGHOPMYJIMPOBAHHON MpPOOJIeMbl, MOAEIUPOBATh pealbHbIC
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIENA0BATh ITOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TNOHATHH M TeopeMm, ammapara anreOphl;



peliars MPaKTUYECKUE 3a1aul, CBSA3aHHBIE C HAXOXKICHUEM I€OMETPUYECKUX
BemmunH. TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne  HaummenoBanmue
(undpoBbie)
n/  pa3sjgesioB U TeM Bcer Konrpoabn  IIpakruyec
o0pa3oBaTe/ibHbIE
n NpOrpaMMmel 0 ble padoThI KHe padoThl
pecypchl
Beenenue B https://lesson.edu.ru/02
1 10
CTEPEOMETPUIO .3/07
[Ipsambie u
IIJIOCKOCTH B
MIPOCTPAHCTBE. https://lesson.edu.ru/02
2 12 1
[TapannensHOCTD .3/07
MPSIMBIX U
IJIOCKOCTEM
I1
CPHCIMIYIIPH https://lesson.edu.ru/02
3 OCTb TIPSMBIX H 12
. .3/07
MJIOCKOCTEH
N
HIBE MEALY https://lesson.edu.ru/02
4 MPSMBIMHU U 10 1
.3/07
IJIOCKOCTSIMU
https://1 .edu.ru/02
5 MHOTorpaHHIKI1 11 1 ttps://lesson.edu.ru/0
.3/07
O0BEMBI https://lesson.edu.ru/02
6 9 1
MHOTOTPAaHHUKOB .3/07
IToBTOpEHUE:
CEYCHHUS, https://lesson.edu.ru/02
7 4 1
pacCTOSHUSA U .3/07
YTJIBL
OBIIEE
KOJIMYECTBO
68 5 0
YACOB IIO
I[TPOT'PAMME



https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07

11 KJIACC

KonmnyecTBo yacoB DJIEKTPOHHbIE

HaumMeHoBaHuUe pa3iejioB H TeM uugpoBbIe

Ne n/m P Kontpoannble IIpakruueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoThI
pecypchl
Tena BpameHus 12 https://lesson.edu.ru/02.3/07
O0bEMBI TEN ) https://lesson.edu.ru/02.3/07
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://lesson.edu.ru/02.3/07
I1 600
OBTOPEHHE, 000 meHI:Ie’ 6 1 https://lesson.edu.ru/02.3/07

CHCTEMaTH3aIlHs 3HAHU

OBUIEE KOJIMYECTBO YACOB I10 33 3 0

I[TPOTPAMME



https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07

HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

JIeKTPOHHBbIE U (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOYKa, IpsiMasi, TIIOCKOCTb,
npoctpancTBo. [IpaBuia nzo0pakeHus
Ha PUCYHKaX: U300paKEeHUS
TIJIOCKOCTEH, MapauIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsaTHA: nepecekaromuecs
IJIOCKOCTH, IIEPECEKAIONINECS MPsMast
U IJIOCKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, MEPCCCKAIOIINECA TpAMan
" IJIOCKOCTh

ITonsatue 06 aKCHOMaTHYECKOM
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTne 06 aKCMOMATUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

https://lesson.edu.ru/02.3/07

TToustue 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI



https://lesson.edu.ru/02.3/07

CTEPEOMETPHUH U CIICICTBUS U3 HUX

Ilonsatue 06 akCHOMATUYECKOM
IIOCTPOCHHUHU CTECPECOMETPHU: AKCHUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

[TapamenpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napasJiesibHble IpsSMBbIE B
IIPOCTPAHCTBE; NapalJIeIbHOCTh TPEX
IPSIMBIX

[TapamenpHOCTh IPSIMBIX U

IUIOCKOCTEH B IIPpOCTPAHCTBC:
HapaJ'IJ'ICJ'ILHOCTB HpHMOﬁ H IIJIOCKOCTHU

10

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpECEeKaroIuecs,
NapajuleNIbHbIE U CKPEILNBAIOIINECS
IpsiMbIE

11

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

https://academy-

content.apkpro.ru/lesson/4940b757-

cab7-49ef-8314-e91108d0d1c4

12

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

13

14

VYros Mexay NpsMbIMU B
MIPOCTPAHCTBE
[TapannenpHOCTb MIOCKOCTEM:
NapajuieNIbHbIE III0CKOCTH

15

CaoiicTBa napamienabHbIX MIIOCKOCTEN



https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4

16

3HaKOMCTBO C MHOI'OI'PaHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha
pHCYHKaX, Ha IPOCKIIMOHHBIX
gepTexax

17

18

19

[Ipocreiimne npocTpaHCTBEHHBIE

(burypsl Ha IIOCKOCTHU: TETPadAp, KyO,

napaJiiCJICIIrIICa

HauanbHbie cBeAeHUS O KY6C n

UpamMuie, X pa3BEPTKU U MOJIEIH.

CeueHust MHOTOIPaHHUKOB

HauanbHbie cBeAeHUS O KY6C n

nUpamMuie, X pa3BEPTKU U MOJIEIH.

Ceuenus MHOI'OI'PaHHHUKOB

20

21

[TocTtpoenue ceuenunit

[Toctpoenue ceuenui

https://academy-
content.apkpro.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

22

KonTponbhas pabota no teme
"[IpsiMble U TUIOCKOCTH B
npoctpancTse. [lapannensHOCTh
MPSIMBIX U IIJIOCKOCTEN"

23

24

25

[lepneHMKyYIAPHOCTD NPSMOM U
IIJIOCKOCTH: TIEPIICHIUKYJIIPHbIE
MIPSIMBIE B IPOCTPAHCTBE
[IpsiMble napasenbHele U
NEPIEHUKYIISIPHBIE K INIOCKOCTH

HpHMBIe napajiCJIbHbIC U



https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTHU

[Ipu3Hak neprneHIuKyIapHOCTH

26 MPSIMOM U TUIOCKOCTH
97 [Tpu3HaK neprneHaAuKyIIpHOCTH
IIPSIMOM U TNIOCKOCTH
28 Teopema o npsamon
MEPIEeHIUKYIISIPHOHN TIOCKOCTH
29 Teopema o npsimoit
MEePIEeHIUKYISPHON MII0CKOCTH
30 Teopema o npsamon
NEPIEeHIUKYIISIPHOHN TIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
31 paccTosiHue OT TOYKH JI0 TIIOCKOCTH,
paccTostHAe OT MPSMOM J0 TNIOCKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE! https://academy-
32 paccTossHUE OT TOYKH 10 INIOCKOCTH, content.apkpro.ru/lesson/93167e33-
paccTostHuE OT MPSMOM JI0 TIIOCKOCTH abbf-4032-8b8c-d839e07af2a5
[leprieHAMKYNIAp U HAKIOHHBIE!
33 paccTosiHUEe OT TOYKH JI0 TIOCKOCTH,
paccTosiHuE OT MPSMOM 10 TIIOCKOCTH
[eprieHAUKYIISAp ¥ HAKIOHHBIE:
34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH,
paccTosiHue OT MPSMOM 70 TIIOCKOCTH
35 Teopema o TpEX mepreHANKYIApAx
36 TeopeMa 0 TpEX nepHeHAUKYIIApax
37 Teopema o TpEX mepreHANKYIAPAx



https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5

38

39

40

VYIuIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TNIOCKOCTBIO
JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
IBYTPAHHOIO yIJIa

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JIBYTPAHHOIO yIJIa

41

42

43

44

[lepneHuKyISIpHOCTB IIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

[lepneHuKyISPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIIAPHOCTH ABYX
IJIOCKOCTEN

[lepnieH IUKYISIPHOCTD MIOCKOCTEH:
MIPU3HAK MEPIECHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

KonTponbHas padoTa no temam
"IlepnieH IMKYISIPHOCTD NPSAMBIX U
LAl

mockocTeil" u "YTribel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

https://academy-

content.apkpro.ru/lesson/09071ad6-

8d3c-4414-bd8a-f4b7650c7257

45

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC
1 HCBBIITYKJIbIC MHOT'OT'PAaHHUKH,
pa3BépTKa MHOT'OTpaHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IPU3MBI; IIpsiMasi U
HaKJIOHHAs MTPU3MBbI; OOKOBasl U MOJIHAS
IIOBEPXHOCTb MTPU3MBI



https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257

47

[Tnouianp 60KOBOM OBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIONIA/(b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI

https://academy-

content.apkpro.ru/lesson/alfaa434-

6352-4200-a4aa-e8f21b34170e

48

49

50

51

52

53

[Tapamtenenunen, NpsAMOyTOJIbHbII
napaJiesIenue]l ¥ ero CBOUCTBA
[Tupamupa: N-yrojapHas NupaMuiaa,
I'paHu ¥ OCHOBaHHE MUPAMMU/IBL;
OOKOBasl ¥ IOJTHASI TOBEPXHOCTH
MTUPaMU/Ibl; IPaBUIIbHAS U yCEUEHHAS
nupaMuia

[Tnomans 60KOBOM MOBEPXHOCTU U
MIOBEPXHOCTHU MPABUIIbHONW MUPAMU/IbI,
Teopema O TJIoMaIu OOKOBOM
MOBEPXHOCTH yCEUEHHOW TUPAMUJIBI

Brruncnenue 31eMEHTOB
MHOTOI'PaHHHUKOB: pEOpa, AUaroHau,

YTJIBI
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSATHE MPaBUIHHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS TIPU3Ma
Y TIpaBWJIbHAS TUPAMHK/IA; TPABHIIbHAS
TpeyroJibHasi MUpaMuaa U MPaBUIIbHbBIN
TeTpa’ap; Kyo

[IpencraBienne o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadp, AOACKa AP



https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e

U UKOCa3Ip.
CumMeTpusi B IPOCTPAHCTBE:

CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

54 1
CUMMETPHUU B TUPAMHUIAX,
napaJiesienumneax, MpaBUIbHBIX
MHOTOTpaHHUKAX
55 KonrtponbHas pabora 1o Teme 1
"MHuororpaHHuku"
56 [Tonsarue 06 006BEMeE
S7 O0BEM nupamMuIbI
58 O0BEM TUPaMuIBI
https://academy-
59 O0BEM TUPaMuIBI 1 content.apkpro.ru/lesson/c38a768d-
8281-4567-8ace-0d2c38f0fcle
60 O0BEM nupamMuIsI 1
61 O0BEM npu3MBbI 1
62 O0BEM IpU3MBI 1
63 O0BEM npu3MBbI 1
64 KonTponbHas pabota mo Teme 1
"O6BEMBI MHOTOI'PaHHUKOB"
[ToBTOpenue, 06o0IIEHNE
65 cucrtemaTtusanus 3Hanuil. [loctpoenne 1
CCYCHU B MHOTOTPAHHHKE
66 IToBTOpenue, 0600IIEHNE 1

cucTeMaTH3anus 3HaHuH. Beruncienne



https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e

PacCTOSIHUM: MEXKIY IBYMS TOUKAMHU,
OT TOYKH 10 NPSIMOM, OT TOYKH 10
IIJIOCKOCTH, MEXKY
CKPEILMBAIOIINMUCS IPSIMBIMU

67 HTorosas KOHTpOJIbHASA paboTa

[ToBTOpeHuEe, 0600IIEHNE

cUcTeMaTu3als 3HaHui. Berancnenue

68 YIJIOB: MEKIY CKPEIIHMBAFOIIUMUCS
MPSIMBIMH, MEXKIY MPSMOU U
IJIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,

YIJIOB MEXY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

Ne ni/n

Tema ypoka

[{umuHaprdeckas TOBEPXHOCTb,
o0pa3yromue IUIHHIPHIECKON
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MMOBEPXHOCTHU

N3o0pakeHue MuIMHIpa Ha
IUIOCKOCTH. Pa3BEépTka nunuaapa.
CedeHust MWIMHJIPA (TUTOCKOCTBIO,
napajuiebHON Uin
MEePHEHANKYIISIPHON OCH IIMJIMH]IPA)
[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3ylolias u OCh;
IUIOIA b OOKOBO U IMOJTHOM
MMOBEPXHOCTH

Konunyeckas moBepxHOCTb,
o0pa3yrolire KOHUIeCKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHHYECKOW ITOBEPXHOCTH

I/I306pa)KeHI/IC KOHYCa Ha IIJIOCKOCTHU.

Pa3Béprka konyca. CeueHust KoHyca
(TMJI0CKOCTHI0, apaIeIbHON
OCHOBAHHUIO, U IUNIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEpIINHY)

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE MU(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://academy-

content.apkpro.ru/lesson/3ccb2fac-

977b-434e-8099-0b67b356a878

https://academy-

content.apkpro.ru/lesson/3ccb2fac-

977b-434e-8099-0b67b356a878



https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878

Konyc: ocHOBaHue u BepIMHa,

https://academy-

6 00pa3yroias 1 OCh; IJI0IA b content.apkpro.ru/lesson/4ac3c941-
OOKOBOM U IOJIHOM TOBEPXHOCTU 1160-4de7-b279-4e8e94e943ad
Y ceu€HHBIM KOHYC: 00pa3yroIIne 1

7 BBICOTA; OCHOBaHUA U OOKOBas
IIOBEPXHOCTh
Cdepa u map: ueHTp, paaunyc,

8 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH
chepnl

9 N3obpaxkenue chepsl, mapa Ha
wiockoctd. CedeHus mapa
BsanmHuoe pacrionoxxenue chepsl u

10 IUIOCKOCTH; KacaTeibHas INIOCKOCTb K
cdepe; mwromanb chepsl
MHororpaHHuK, OIIMCaHHBINA OKOJIO

11 cdepsl; cdhepa, BIMCaHHAs B
MHOTOTPAHHHK WM B TEJIO BPAIICHHS

12 KombOunanus ten BparieHus u
MHOTOTPaHHUKOB

13 [TonsTne 06 06bé€Me. OCHOBHBIE
CBOIicTBa 0OBEMOB TEN

14 O0BEM IUIMHApa, KOHYCa

15 O06BEéM mapa u miomaas cheps
[TogoOHBIE TENTa B MPOCTPAHCTBE.

16 CooTHoIIEHHS MeXTy IUTOIAIMU

MOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX



https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad

TCI

KoHnTtposnbhas pabora o temam "Tena

17 BpamieHus" u "O0bembl T
18 Bekrop Ha mI10CKOCTH U B
POCTPAHCTBE
19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB
20 YMHOX€eHHE BEKTOpa Ha YHUCIIO
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMITJIAaHAPHBIM BEKTOpPaM.
[IpaBuio napamenenumnena
Pemenue 3amay, CBSI3aHHBIX C
22 MIPUMEHEHHEM TPaBUJI ACHCTBUH C
BEKTOpaMH
[TpssmoyronbHas cucTeMa KOOpAMHAT
B nipocTpaHcTBe. KoopanHaTel hitps://academy-
23 . content.apkpro.ru/lesson/dec09c82-
sekropa. [pocteme sajauu B 4fed-45¢5-8b5¢-5d16806132bd
KOOpAWHATaX
24 VYron mexay Bekropamu. CkansipHoe
NPOM3BEICHUE BEKTOPOB
o5 Beranciienue yrioB MEXy TPSIMBIMA
Y TUIOCKOCTSIMH
26 KoopanHaTHO-BEKTOPHBII METO TPU
pELICHUH T€OMETPHUECKUX 3a/1au
KonTtponbHas pabora o Teme
27 "BeKTOpbl 1 KOOPAUHATHI B

npocTpaHcTse”



https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

[ToBTOpeHnue, 0600IICHNE 1
08 cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca

IJIAaHUMETPHUN

[ToBTOpeHnue, 0600IICHNE 1
29 cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca

IJIAaHUMETPHUN

[ToBTOpEHME, 0000IICHUE U
30 cUCTEMAaTH3aIMs 3HaHU. 3agaun
IUTAHUMETPUH U METOJIbI UX PEIICHHSI

IToBTOpEHME, 0000IICHUE 1
31 cUCTeMAaTHu3alysI 3HaHUH. 3a1aun
IUTAHUMETPUH M METOJIbI X PEIICHHS

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIC
¢burypsl, GpaxTsl, TEOPEMBI Kypca
crepeoMerpuu. [loBTopenue,
0000111eHUE U chCcTeMaTH3aIUs

32

3HAHUH

33 HToroBast KOHTpOJIbHAsA paboTa

OBILIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

33




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 1011 knacceel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTensctBo «IIpocBemieHne»

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

1) 'eomertpus. [loypounsie pazpadotku. 10—11 kmaccer: yueb. mocodbue s
obmreoOpazosar. opranuzanuii / C. M. Caaksiz, B. ®@. bytry3os. — M.: IIpo
cBe menue, 2017. — 2-e uzn., nepepad. — 232 c.: un. (MI'Y — mikone). —
ISBN 978-5-09-043092-0.

2) I'eometpus. [loypounsie pazpadotku. 10—11 kiaccer: YueOHoe nocobue
1151 o01eo06pazosar. opranuzanuii / C. M. Caaksi, B. @. byty30B. — M.:
[Tpoceemenne, 2015. — 240 c.: un. — (MI'Y — mxose). — ISBN 978-5-09-

028058-7

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

MHTEPHET
https://urok.apkpro.ru/
http://fipi.ru/ (caiitt ®UITN);

https://ps.1sept.ru/ (caiit razers «IlepBoe ceHTAOP»);



http://school-collection.edu.ru/

http://ilib.mccme.ru/ (maTepHET-OMOMMOTEKA caliTa MOCKOBCKOTO IIEHTpa
HETPEPBHIBHOTO

MaTEeMaTHYECKOTO OOPa30BaHMS );

http://etudes.ru (MmaTemaTHUECKHE TIOMBI);

http://kvant.mccme.ru/ (Hay9HO-TIOYJISIPHBIN (PU3UKO-MaTEMATUICCKHIA
KypHan «KBaHT»);

http://lib.mexmat.ru/books/3275 (anekrporHast OnOIMOTEKa
[TorreunTehCKOTO COBETA MEXaHUKOMATEMAaTHIECKOTO (haKyIbTeTa

MOCKOBCKOT0 rOCy1apCTBEHHOT'O YHUBEPCUTETA).
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