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Pabouas mporpamma ydebHoro kypca «l'eomeTpus» 0a30BOro ypoBHS

s ooyuaromuxcest 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepanibHOTO
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPeAHero  oOIero
oOpa3oBaHMsl, C YYETOM COBPEMEHHBIX MUPOBBIX TPeOOBAHUM, MPEIBIBIIEMBIX
K MaTeMaTU4eCKOMYy OOpa30oBaHUIO, U TPATUIUNA POCCUUCKOrO 00pa3oBaHUS.
Peanuzanus IPOTpaMMBI o0ecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSMH, COCTABJISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U
MO03HABATENLHOTO PA3BUTHSI IMYHOCTH O0YUAIOIIUXCSI.
HEJIA U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth y4eOHOTO Kypca TE€OMETpHUH Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHusi 00YCIIOBJICHA MPAKTHUYECKON 3HAYUMOCTHIO METAlpeIMETHBIX U
MPEeIMETHBIX PE3yJIbTaTOB OOYUYCHHS TE€OMETPUHU B HANPABICHUU JTUYHOCTHOTO
pa3BuTUs oOywaromuxcs, GopMupoBaHus (PYHKIIMOHATBHOW MaTEMaTHYECKOMN
TPaMOTHOCTH, W3YYCHHsI JpYrHMX Y4YeOHbIX JucHUIUiMH. Pa3Butue y
00y4aromuXxcsi MPaBUIBHBIX TMPEACTABICHUI O CYIIHOCTH M TPOUCXOKICHUHU
TreOMETPUUYECKUX aOCTpaKUWi, COOTHOIICHWH PEATbHOTO M  HACaIHHOTO,
XapakTepe OTPaXXCHUsI MAaTeMaTH4YeCKOW HayKOW SBJIEHMH U IPOLIECCOB
pEaIbHOTO MHpa, MECTE€ T€OMETPUU B CUCTEME HAYK U POJIM MAaTEMaTHUYECKOIO
MOJICIMPOBAaHUSI B HAay4YHOM TIO3HAHMM M B NPAKTHKE CHOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYAlllUXCS, a TaKkKe KauecTB
MBILUICHUS, HEOOXOUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBnsieTCS OJHUM U3 0a30BbIX IPEIMETOB Ha YPOBHE CPEAHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECHeuYMBAeT BO3MOXKHOCTb HM3Y4YEHHUS Kak
JTUCIMILTAH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MplluieHue, (GopmupyemMoe Mpu H3yUYeHUH OO0YyYarOITMMUCS
MOHSITUMHBIX OCHOB TEOMETPUM U TIOCTPOCHUH LEMOYKH JIOTHUYECKHUX
YTBEPXKACHUM B XOJI€ PEHICHUS T€OMETPUUYECKUX 3ajad, YMEHHE BBIIBUTATh U
OTIpOBEPraTh TUIIOTE3bI HETIOCPEICTBEHHO MCIIONB3YIOTCS NPU PEIICHUH 33134
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHeHTHPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCeX 00JacTsIX JEATENbHOCTH 4yesioBeka. OpueHTalts 4eJI0BeKa BO BpEMEHHU
U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €T0 COIMAIBbHOTO ObITHS, (Popma
OTpPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JeHCTBUTENBHOCTH. OneprupoBaHHe NPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BUABI YYEOHOH M TPYIAOBOM JAEATEIbHOCTH,
ABIISICTCS OJHUM W3 TPO(ECCHOHATHFHO BaXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3a7a4a (GOPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH [0 MHOTUM HaIlpaBJICHUSIM.

Lens ocBoeHust mporpammbl yuyeoHoro kypca «I'eomerpusi» Ha 0a30BOM
ypoBHE 0OydeHUs — 00I1eo0pa3oBaTeIbHOE M OOLIEKYJbTYPHOE Pa3BUTHE
oOyuaromuxcst 4yepe3  oOecliedyeHHe BO3MOXXHOCTH  NPUOOPETeHUS U



WCMOJIb30BaHUS CUCTEMATUYECKUX TEOMETPUYECKHX 3HAHUM W JIEUCTBUH,
cnenu@UIHBIX ~ T€OMETPUHM, BO3MOXKHOCTH  YCIICIIHOTO  MPOJIODKCHHS
o0pa3oBaHMsI MO CHEUUATBHOCTSM, HE CBA3aHHBIM C  [PUKIATHBIM
HCIIOJIb30BAaHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpPOBHE NpeIHAa3HA4YeHa [IJIs
oOydJaromuxcst CpelHed IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpOBHE OCHOBHOIO oOmiero oOpaszoBaHus. Takum 00paszom,
oOyuaroruecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOILIME MAaTeMaTUYECKHE
yYMEHUS, CBSA3aHHBIE CO CIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YYHTh
reoMeTpuio 0oJiee rIy00KO, €CIU B JaJIbHEHIIIEM BOSHUKHET HEOOXOAUMOCTh B
r€OMETPUYECKUX 3HAHUSX B MPOPECCUOHAIBHON AESTENBHOCTH.

JlocTH)KeHHE 1M OCBOEHHsSI MPOrpamMMbl OOECIEUMBAETCA PEIIEHUEM
COOTBETCTBYIOIIMX 3a4ad. [IpHopuTETHBIMM 3aJayaMud OCBOEHHMS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTcs:
dbopMupoBaHUEe MPEICTABICHUS O TEOMETPUM KaK YacCTH MUPOBOUM KYJIbTYpbhI U
OCO3HaHMUE €€ B3aUMOCBS3U C OKPYXAIOLIUM MUPOM;
dbopMHpoBaHrE TPEICTABICHUS O MHOTOTpaHHUKAX M TeJlaX BpaIlEHUS KaK O
BAKHEUIINX MaTeMaTUYECKUX MOJEINSIX, MO3BOJIONIUX OMUCHIBATH U U3Y4YaTh
pa3HbIC SIBJIEHUS OKPYXKAIOIIET0 MUPA;
dbopMHpoBaHrE yMEHUS pPaclo3HaBaTh HA YEPTEKAX, MOJEISAX M B PEATbHOM
MHpE MHOTOTPAHHUKH U TE€Ja BpallCHUS;

OBJIAJICHHE METOJAMH pEIIeHUs 3ajlad Ha TMOCTPOCHHS Ha H300paNKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHHE€  yMEHHUS  OMNEPUPOBATh  OCHOBHBIMU  MOHSTUSIMU O
MHOTOTPaHHHMKAX U TejlaX BpallleHUs! U UX OCHOBHBIMU CBOMCTBaMU;

OBJIAJICHUE aJTOPUTMAaMHU DEIICHHsS] OCHOBHBIX THUIIOB 3aaay; (hopMUpOBaHHE
YMEHUS NPOBOAUTH HECIOKHBIE JOKA3ATEIbHBIE PACCYKIEHUS B XOJI€ PEUICHUS
CTEPEOMETPUUECKHUX 3aa4 U 3a/1a4 C IPAKTUUECKUM COACPKAHUEM;

Pa3BUTHE WHTEJUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydaromuxcs,
M03HABATEJIbHOW AaKTUBHOCTH, WCCIIEIOBATEIIbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHUS;

dopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUH:
YMEHUE pAcTo3HaBaTh MPOSIBICHHUS TEOMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U MIPU U3YUYEHHUH JAPYTUX
y4eOHBIX TIPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE T'€OMETPUUM M CO3[1aBaTh T'€OMETPUUYECKUE
MOJICJIM, TPUMEHSTh OCBOCHHBIM TE€OMETPUUECKUN ammapaT [Jis pelIeHUs
MPaKTUKO-OPUCHTUPOBAHHBIX  3a7a4, MHTEPNPETUPOBATH M  OIICHUBATH
NOJIyYEHHBIE PE3YIIbTATHI.

OTnMuuTEeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHUE B KYPC
CTEpEOMETPUM B Hauvajle €ro MH3y4eHus 3aJad, pElIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TMO3HAHUS, U ONPENEIEHHBIM 00pa30oM OpraHM30BaHHas paboTa



HaJl HUIMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M MPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET
K JAJIBHENIIEMY U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCA HArIAAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHUs,
TO €CTh TEOPETUYECKUE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH
IPEIMETHO-TIPAKTUYECKON  NIeATEeIbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
IPEICTAaBICHUNA Yy YyYalllUXCs B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHusl 3ajad Ha CO3JaHue NPOCTPAHCTBEHHBIX OOpa3oB W 3ajJad Ha
oleprupoOBaHUE MPOCTPAHCTBEHHbIMU oOpazamu. Co3naHue oOpasza MpOBOAUTCS
C OMOpPO Ha HATJIATHOCTh, a OTIEpUPOBAHUE 00PA30M — B YCIIOBHSIX OTBIICUEHUS
OT HArJISIIHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COJEPKAHMS.

OcHoOBHBIE cojaepkarenbHble JUHUM Kypca «['eomerpum» B 10-11
Kkinaccax: « MHororpaHHukn», «IIpsiMble U IIOCKOCTH B IPOCTpaHCTBEY, «Tena
BpaileHus», «BekTopel M KOOpAMHATBI B mpocTpaHcTBe». DopMupoBanue
JIOTUYECKUX YMEHUU pACTIPENENSIeTCS] HE TOJIBKO MO COAEPKATEIbHBIM JIMHUSAM,
HO U 10 rojilaM 00y4YeHHUsI Ha YPOBHE CpeIHEro 00111ero oOpa3oBaHusl.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOIEE MPEAMETHBIM PE3YIIbTATAM
OocBOeHHUsl pabouell mporpamMmbl, paclnpeAeNEéHHbIM 10 TrojgaM oOydYeHus,
CTPYKTYPUPOBAHO TakKUM o0O0pa3oM, 4YTOObI OBJAJCHUE TI'COMETPUUYECKUMHU
MNOHSATUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCIIEIOBATENIBHO U MOCTYNATEIBHO,
C CcOOJIOJeHHMEeM NPUHLMIIA [PEEMCTBEHHOCTH, 4YTOObI HOBBIE€ 3HAHUS
BKJIIOYAIUCh B OOLIyI0  CHUCTEMY T€OMETPUUECKHUX  IpEACTABICHUHN
oOydJaronuxcsi, pacmupsisi U yriayossis e€, oopa3ysl MPOYHbIE MHOKECTBEHHBIC
CBA3H.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

Ha n3yuenue reometpun otBoauTcs 2 yaca B Heaenmo B 10 kinacce u 2 gac

B Heneno B 11 kimacce, Bcero 3a Ba roga oOydeHus - 136 yueOHbBIX yaca.

COAEPXKXAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMmble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

OcHoOBHBIE MOHATUSL cTepeoMeTpur. Touka, mpsmMas, MIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHMOMAaTHYECKOM TOCTPOCHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosokeHue NpsIMbIX B MPOCTPAHCTBE: IEpECEKaroluecs,
napasulielibHble W CKpellMBaroluecss mnpsimbie. llapaiienbHOCTh TPSMBIX H
MJIOCKOCTE B TMPOCTPAHCTBE: TMapajUieJbHbIE TMpSMbIE B MPOCTPAHCTBE;
napauieIbHOCTh TPEX MPSAMBIX; MAPaICIbHOCT MPSIMOM U IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMM CTOPOHAMHU; YTOJI MEXIYy NpPSMBIMU B MPOCTPAHCTBE.
[TapannenbHOCTh  NJIOCKOCTEW:  MapajuleNibHbIE  IUIOCKOCTH;  CBOWCTBA
napajyieNibHbIX IIockocTeil. Ilpocreliiue mnpocTpaHCTBEHHbIE (QUIYpHl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaieiaenunes; mIoCTPOCHHE CEUEHUN.



[TepnieHAUKYISIPHOCTH MPSMON U TJIOCKOCTU: NEPIEHIUKYIISPHBIE MPSIMbIC
B MPOCTPAHCTBE, MPsIMbIEC NapajlielibHble U MEPHEHIUKYISPHBIE K TJIOCKOCTH,
MPU3HAK TEPHEHIUKYJISIPHOCTU NPSIMONM U TUIOCKOCTH, TEOpEMa O MpsIMOit
MEPIICHIUKYJIIPHON TIJIOCKOCTHU. YTJIbI B IIPOCTPAHCTBE: YOI MEXAY NPSIMOM U
IJIOCKOCTBIO; JIBYTPAHHBIA  YroJi, JMWHEWHBIA YroJ JBYIPaHHOTO yrJja.
[leprieHAMKYNSIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKHA JIO IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOW JO IUIOCKOCTH, MPOEKIHs (GUTYpPhl HA TUIOCKOCTb.
[leprieHAUKYISIPHOCTh IUIOCKOCTEM: NPHU3HAK NEPHNEHAUKYISIPHOCTU OBYX
III0CKOoCcTeN. TeopemMa 0 TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

[lonsTe MHOTOTpaHHUKA, OCHOBHBIC DJEMEHThl MHOTOIPAHHUKA,
BBIIIYKJIBIC M HEBBINYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKA MHOTOTPAHHUKA.
[Ipusma: N-yronpHas Tmpu3Ma; TpaHd W OCHOBAHUSA TMPU3MBI; TpsSMas W
HakJIOHHasi  MpU3Mbl; OOKOBass U  TOJIHAS ~ TOBEPXHOCTh  MPU3MBI.
[Tapamnenenunen, mNPAMOYTOJbHBIA MApAJUICICNUIIE] W €ro CBOMCTBA.
[Tupamuga: N-yrojibHas MMpaMujia, TpaHd U OCHOBAHHME MUPaMUJIbl; OOKOBas U
MOJHasi TIOBEPXHOCTh TMHUPAMUJIbI, TMpaBWIbHAsE W YyCEUYEHHAs MUpaMUa.
DNeMEeHThl TpU3Mbl U TupamMubl. [IpaBuibHbIE MHOTOTPAHHUKH: TOHATHE
NPaBUWJIBHOIO MHOTOTPAHHMKA; MPaBUJIbHAS MPU3Ma U MPABUIbHAA NMUPAMUJIA;
npaBuwibHAs TPEYroyibHas MNHUpaMUJa U TPABWIBHBIA  TETpadap; Kyo.
[IpencraBienrie O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’Jp, MOACKAdIp H
ukocazip. CeueHuss IpU3Mbl U MUPAMUJIBI.

CummMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOW,
IUDIOCKOCTHA. JIEMEHTBl CUMMETPUHM B NHUPaMUAAX, NapaJUIeIENuIenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Bbluucienue 3J1€eMEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHaiH, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TMOJIHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IJIOIIAh OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPSAMOW MPU3MBIL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTU NPABUIBHOW MHUPAMUIIBI,
TeopeMa O IIomaau yceuéHHou nupamuabl. [loHstue 06 o0béme. OO0BEM
MUPAMUJIBI, TPU3MBL.

[TogoGueie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAIASIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KUIIACC

TeJsia BpameHus

[Hunuaapuyeckass  MOBEPXHOCTS, oOpasyromue  HUITUHAPUIECKOU
NOBEPXHOCTH, OCh LWIMHAPUYECKON TMOBEPXHOCTU. LIMIMHApP: OCHOBAaHUS H
OOKOBasi TOBEPXHOCTh, OOpasywIlas U OCh, IUIONMAaAb OOKOBOM M TMOJHOM
NOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yrolire KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHMYECKOM mnoBepXHOCTH. KoOHyc: OCHOBaHME U BEpIIMHA,
obOpasyrolas U OChb; IUIONIAA, OOKOBOM W TOJHOM MOBEPXHOCTU. Y CEUEHHBIM
KOHYC: 00pa3yIollie 1 BHICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.



Cdepa u map: neHTp, paguyc, JuaMeTp; IJIOMaab TOBEPXHOCTH C(hephl.
Bzaumnoe pacnonoxenue cepsl UM IUIOCKOCTH; KacaTeldbHas IUIOCKOCTh K
chepe; Iomaab chepel.

N300paxxeHnre Ten BpalleHWs Ha IUIOCKOCTU. Pa3BépTka wmuiMHIapa u
KOHYca.

KomOuHanuu Tenm BpalieHuss U MHOTOTPaHHUKOB. MHOIOrpaHHUK,
OMMCaHHBIA OKOJIO cdepbl; cdhepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHMUS.

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tenl. Teopema 00
00bEME TPSIMOYTOJILHOTO Tapajjiesienunena u cleactBus u3 He€. O0beEM
HUAIMHIpa, KoHyca. O0BEM apa u miomaab cepsol.

[logoOHbie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAASIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

Ceuennsa mwmmHIapa (mapaielbHO M MEPHEHAUKYJISAPHO OCH), CEUYECHHS
KOHyca (MapajuieJIbHOE OCHOBAHUIO M MPOXOSAIIEEe YEPe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha mockoctu M B mpocTpaHcTBe. CIIOXKEHHWE W BBIYUTAHHE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4HCIO. Pa3ioxkeHWe BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopam. [lpaBwio mapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM ITPaBWI JIEUCTBUM C BeKTOpaMmu. [IpsMoyrosbHas
cucTeMa KoopAauHar B IpoctpaHcTBe. Koopauuatel Bektopa. lIpocrenimmne
3a/laud B KOOpAMHATaX. YToJl MeXAy BekTopamu. CKaISIpHOE MPOU3BEIICHHE
BEKTOpOB. BbluucieHue yrjioB MeEXAy MOpsIMBIMA M TJIOCKOCTSMM.
KoopaunatHO-BEKTOpHBIN METO/T PU PEIICHUN FEOMETPUUYECKUX 3a7ad.
INJIAHUPYEMBIE PE3YJIBTATHI
JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MNPOrpaMMbl Y4eOHOro mpeaMeTra
«MaremaTuka» XapakTepu3ylTCs:

I'paknanckoe BocnuTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKOM TO3WIMK  OOydYaromerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHUHUCKOrO 00IIeCTBa, MPEACTABICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
SBJICHUM, TPOIEAYp TpakIaHCKOro oOmecTBa (BHIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aNMOJIECTBOBATH C COLIMATbHBIMU UHCTUTYTaMU B COOTBETCTBUH C
X QYHKIIUAMHA U Ha3HAYCHHUEM.

IlaTpuoTHYeckoe BoCIUTAHME:

c(OOPMHUPOBAHHOCTHIO  POCCHUUCKON  TPaXITAaHCKOW  HMJICHTHUYHOCTH,
YB@KEHHS K MPOIIIOMY M HACTOSIIIIEMY POCCUHUCKON MaTeMaTUKH, IIEHHOCTHBIM
OTHOLIEHUEM K JOCTUKEHUSM POCCUHCKUX MAaTEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTIKEHUUA B JPYrux
HayKaXx, TEXHOJIOTHSIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:



OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH W
JEATEIbHOCThIO YUYEHOr0; OCO3HAaHUMEM JIMYHOTO BKJAJa B TOCTPOCHHE
YCTOMYMBOTO OYyIyIIETo.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHUPY, BKJIIOYAsl 3CTETUKY MaTeMaTHUYECKHUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHui, paccyXaeHu;
BOCIIPUUMYHUBOCTBIO K MaTEMaTHUYECKUM  acCIlleKTaM pPa3W4yHbIX BHJIOB
HCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSTh MaTeMaTHYECKUE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0Oe30macHoro oOpa3a KU3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JIOPOBBIO (370pOBOE TMHUTaHHE, COaJaHCUPOBAHHBIM
PEXKHUM 3aHITHI U OTIBIXA, PEryJsipHas (pU3NUecKasi aKTUBHOCTD); (PU3NYECKOTO
COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEIIbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuyHbiM  cdepam  TPO(PECCHOHATBHON  ACSITENBHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymielt mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHbI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEH KWU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKOU HAPaBIECHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYPhl, TOHUMAHUEM BIIUSIHUS
COIIMAJIbHO-DKOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU U
COIIMAJILHOM Cpelbl, OCO3HaHUEM TIJIO0ATBLHOIO XapakTepa HSKOJOTHYECKHUX
mpoOjieM; OpHEHTAlMell Ha TMPUMEHEHHWE MAaTeMaTHYeCKUX 3HAHUU IS
perieHus 3a7a4 B 00JIaCTH OKPYKAIOIIEH Cpesibl, TUIAHUPOBAHUS TOCTYIIKOB U
OLICHKU UX BO3MOYKHBIX IMOCIICICTBUAN I OKPYKAIOLIEH CPEBI.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHUS HAyKH ¢ OOIIECTBEHHOW MPaKTHUKH,
MOHUMAHUEM MAaTeMaTHYECKOW HAYKH KaK c(hephbl YeTOBEYECKOM ACATEIHHOCTH,
ATAroB €€ Pa3BUTHUS M 3HAYMMOCTH JJIA Pa3BUTHUS ITUBWIN3AILMU; OBJIAJECHUEM
SI3BIKOM MaTEMAaTUKW U MAaTEeMaTUYeCKOW KyJIbTYypOd Kak CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBJISITh TMPOCKTHYIO M  HCCIIEA0BATEIBCKYIO
NeATEeIbHOCTh MHANBUIYaIbHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPaMMBbl YYEOHOTO MpeIMeTa

«Marematuka» XapaKkTepU3yrTCcs OBJIaJICHUEM



YHUBEPCAIbHBIMU HO3HABAM EIbHBIMU OCUCEUAMU, VHUBEPCAIbHIMU
KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2VAamMUHbIMU
0elcmeusmu.

1) Yuusepcanvnvie nosnasamenwvnuie oeiicmaus, obecneuusaiom
Gdopmuposarue 6a308vbIX KOSHUMUBHBIX NPOYECcco8 obyuarouuxcsa (oceoeHue
Memoo0o8 NO3HAHUA  OKpyxcamowe20 Mupa;, HpUMEHeHUe  J0SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

Ba3oBble Jiornyeckue AecTBHA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHONICHUH MEXIy MOHATHAMHU; (OPMYIUPOBAThH
onpeaeneHus MOHSTHUM; yCTaHaBJIMBATh CYIIIECTBCHHBIN MIPU3HAK
KJIacCU(PUKaMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST M CpPAaBHEHHs, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

BOCITPUHUMAT, dopMmynupoBaTb M NOpPeoOpPa3OBBIBATH CYKIEHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;
BBIABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIOACHUAX W YTBEPXKICHUAX; MpeajiaraTh KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeNIbCTBA MAaTEeMAaTHYECKUX YTBEPKICHUI
(npsiMble ¥ OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE CYXKICHUS H
BBIBOJIBL;

BbIOMpATh crnoco® penieHus ydyeOHOM 3agaur  (CpaBHHUBATh HECKOJBKO
BApUAHTOB  pEIlCHUs, BbBIOUpPATh HauboJee NOAXOAUMUA ¢  y4E€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUSL:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCHI, (UKCHPYIOUIUME MPOTHBOpEUYHE, MpodieMy,
yCTaHaBJIMBATh UCKOMOE M JJaHHOE, POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE TTO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUeCKOro oObEKTa, SIBICHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;
CaMOCTOSTENIbHO (POPMYJIHPOBaTH OOOOIIEHHWS W BHIBOABI 10 PE3yJIbTaTaMm
NPOBEIEHHOTO HAOIIOJEHUS, HWCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE Tpoliecca, a TakXKe BbIIBUTATh
IPENOI0XKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISAT I€PUIIMTHI MH(POPMALIUU, JTaHHBIX, HEOOXOAMMBIX MJii OTBETAa Ha
BOITPOC U JUISl pELIEHUS 3a/1a4U;



BBIOMpaTh MH()OPMAIMIO W3 UCTOYHHKOB PAa3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTH3MPOBATh M MHTECPIPETUPOBATh MH(DOPMALUIO PA3ITUYHBIX BHJIOB U
dbop™m mpeacTaBICHUS;

CTPYKTYpUpPOBaTh HWH(POPMAIIMIO, TPEIACTABIATh €€ B pasIudHbIX (popmax,
WLTFOCTPUPOBATH IPaUICCKH;

OIICHUBATH HaAEKHOCTD uHpOpMaIUU o CaMOCTOSITEIIEHO
chOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvle KOMMyHUKamueHble Oelicmeausl, obecneuusaom
CHOPMUPOBAHHOCINL COYUATLHBIX HABLIKOS 00YUAIOUUXCAL.

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKIEHUS B COOTBETCTBUM C YCIOBHUSIMU U
LEeIsIMU OOIIEHHMS; SICHO, TOYHO, I'PAaMOTHO BBIPA)KaTh CBOKO TOYKY 3pPEHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YIbTAT;
B XO0/I€ OOCYXXJEHHUs 3aJaBaTh BOIIPOCHI MO CYILIECTBY OOCYX AAeMOW TEMBI,
mpoOJeMBbl, pelaeMol 3aJadyd, BbICKA3bIBaTh HJEH, HALEJIEHHbIE HA IOHUCK
pELIeHUs]; COMOCTaBISATh CBOU CYXACHHS C CYXICHUSMU APYIMX YYaCTHUKOB
auaora, 0OHapy>KMBaTh pa3inyle U CXOJCTBO MO3UIIMIL; B KOPPEKTHOU dopMme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;
IOPENCTABIATh PE3YJIbTAThl PEUICHUS 3aJadd, SKCIEPUMEHTA, WCCIEIOBAHMS,
IPOEKTa; CAMOCTOATEIBHO BBIOMPATh (OpMaT BBICTYIJICHUS € Y4YETOM 3aaay
NpPE3eHTALNN U 0COOEHHOCTEN ayTuTOPUH.

CoTpyaHu4ecTBo:
MOHUMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOM W WHAUBUIYAJTbHON
paboThl MpU pEHIeHUH YYeOHBIX 3ajay; MNPUHUMATh LeJb COBMECTHOMN
NEeSATEIbHOCTH, IUNIAHUPOBATh OPTraHU3ALMI0 COBMECTHON pabOThI, pacnpeaeisiTh
BUIbI PabOT, 1OroBapUBATHCS, OOCYXIaTh MPOLECC M PE3yNbTaT pPabOTHI;
0000111aTh MHCHHS HECKOJIBKUX JIIOMICH;
y4acTBOBaTh B TIPYNNoOBBIX ¢dopmax padoTsl (0O0CYykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE WITYPMb» W HWHBIE); BBINOJIHATH CBOIO 4YacThb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYTMMH 4I€HaAMU KOMAaH/bI; OLICHHBATh
KauyecTBO  CBOEr0  BKJaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vnusepcanvhvie pecynamuensle oeticmsus, obecnedusarom
Gopmuposarue cmbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOG TUYHOCTU.

Camoopranuzamnus:
COCTAaBJISITH IJIaH, AITOPUTM PEUICHUS 3a]1a4H, BBIOUPATh CIOCO0 pelIeHust ¢
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEILICHUN C YYETOM HOBOM
uHpopMarum.

CaMOKOHTPOJIb:
BJIa/IETh HaBbIKAMU MO3HABATEIBHOU pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JICHUCTBUM M MBICTUTENIBHBIX MPOLIECCOB, UX PE3YNIbTATOB; BIAJAECTh CIIOCOOaMU



CaMOIIPOBEPKH,  CAMOKOHTPOJsSI ~ Tpoliecca M pe3yiabTaTa  pelIeHUs
MaTEMaTUYECKON 3aJa4H;

NpeIBUIETh TPYJHOCTH, KOTOPbIe MOTYT BO3HUKHYTH NPHU PEUICHUH 3aJauH,
BHOCUTh KOPPEKTHBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEM;

OLICHHMBATh COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUHHBI
JOCTMKEHMSI WJIM HEJOCTUKEHMsI pe3ylbTaTOB JEATENbHOCTH, HAXOAUTH
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

MNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OmnepupoBath MOHATHIMH: TOYKA, IPSMasi, IITOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIEJCTBUS M3 HHUX MPU PEUICHUH
TeOMETPUUYECKUX 3a/a4.

OnepupoBaTh TMOHATUSAMHU: TAPAICIBHOCTh W TMEPHEHAUKYISIPHOCTD
MPSMBIX U IIJIOCKOCTEN.

KrnaccudumnupoBaTe B3aUMHOE PACIONOKEHHE MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMU: JBYI'PAaHHBIM yroJ, TpaHU ABYTPAHHOTO YIJIa,
peOpo ABYIPaHHOTO yria; JMHEHHBIN yroJl ABYIPaHHOrO yria; rpagycHas mMepa
JIBYTPAHHOTO YIJIa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJBIM M HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOI'OIPaHHUKA, TPABUIIbHBIN MHOTOI'paHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (IMpaMuja; Hpu3Ma,
MPSAMOYTOJIbHBIN Napaliesienunes, Kyo).

KnaccupummpoBate  MHOTOTpAaHHUKH, BbIOMpass  OCHOBaHUS IS
KiaccupuKanuy (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHHUKH; TPaBUIHHBIC
MHOTOTPaHHHUKH; TPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIUTICIBI).

OmnepupoBatb MOHSITHSIMH: CeKyIas MJIOCKOCT, cedeHune
MHOTOTPaHHHUKOB.

OOBACHATD MPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONB3Ysl METOJI CIIEIOB.

CrpouTh ce4eHHsI MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATD
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemartp 3amaun Ha HaXOXKACHHE T€OMETPUUYECKUX BEJIMYMH MO 0Opaslam
WM QITOpUTMaM, IPUMEHSS U3BECTHBIE aHAIMTUYECKHE METO/IbI MPU PEIICHUN
CTaHIAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYUCIICHHE PACCTOSHUN MEXIy
IBYMsI TOYKAaMHU, OT TOYKHA IO MPSAMOW, OT TOYKH [0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIINMUCS TIPSIMBIMHU.

Pematp 3amaun Ha HaXOXKACHHE TE€OMETPUUYECKUX BEIHYMH MO oOpasiam
WIN aJITOPUTMaM, IPUMEHSS1 U3BECTHBIE AaHAJTUTUUECKUE METObI IIPH PELLICHUU
CTaHJApPTHBIX MAaTE€MaTHYECKUX 3aJad Ha BBIUUCIEHHUE YIJIOB MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXAY HpPSIMOM M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Beuucnars 00BEMBI M IUIOHMIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB
(npu3ma, TUpamMuaa) ¢ MpUMEHEHHEeM (OpPMYI; BBIYUCISATH COOTHOIICHUS
MEXIy TIOMIASIMUA TTOBEPXHOCTEH, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHUSI B NIPOCTPAHCTBE; IEHTP, OCh U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh M TIOCKOCTh CHMMETPHUH (DUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHGOPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, MPECTABICHHYIO Ha YepTekKax
U PUCYHKaX.

[IpumensTe reomerpudeckue (HakThl ISl PEIICHUS CTEPEOMETPHUUYECKHUX
3a7a4, MPEANojaralolMX HECKOJbKO IIaroB peIICHUs, €CJIU  YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOU (popme.

[IpumensaTe mpoCTEMIIME NPOrpaMMHBIE CPEACTBA MW DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1au.

[IpuBOIUTH MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KU3HU, paCIO3HABATh MPOSIBJICHNE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MOTyYEeHHBIC 3HAHMS HA MPAKTUKE: aHATU3UPOBATH PEAIbHBIC
CUTyalldd W TPUMEHATh W3YYEHHBIE TMOHATHUS B MPOIECCE MOKMCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH PpPEaTbHBIC
CUTyalldd Ha S3bIKE TE€OMETPUU, HCCIEAOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T€OMETPUYECKUX TOHITHH M TeopeMm, ammapara anreOphi;
pelmaTh MpakTHYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX
BEJINYHH.

11 KUIIACC

OnepupoBaTh MOHATUSIMU: MUWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolre
HWJIMHJIPUYECKOM  TMOBEPXHOCTH; UWJUHIP; KOHWYECKass TMOBEPXHOCTD,
o0Opa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEpXHOCTb.

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

OOBSACHITH CITOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHSATUSAMH: IIAPOBOM CErMEHT, OCHOBAHME CETMEHTA,
BBICOTA CETMEHTA; IIAPOBOM CJIOM, OCHOBaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Boruucnsate 0o0BEMBI M TIJIOMIATXM  TIOBEPXHOCTEH Tell  BpalleHUs,
T€OMETPUUYECKUX TEJ C TPUMEHEeHnEM (Hopmy.

OnepupoBarth TOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMHCaHHBIA OKOJO cdepbl; chepa, BMUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpalleHHUs.

BoIuucisaTh COOTHOLIEHUSI MEXKY TUIOIIAISIMHU TTOBEPXHOCTEH U 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxkath u3ydaembie (QUIYpPbl OT PYKH W C MPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BeinonHaTe  (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHUSI.



W3Bnekatb, WHTEPIPETHPOBATH MU MPeoOpa3oBbIBaTH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTYypax, IPEICTABICHHYIO HAa YEPTEKaxX
U PUCYHKaX.

OnepupoBarh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBINIONHATE EHCTBHS CIIOKEHUS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB M
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATh, KAaKMMHM CBOMCTBAMHU OHHU
00J1a/1a10T.

IIpuMeHATH paBUIIO MapajuIeICUIIe .

OnepupoBarh NOHATHUSAMU: JACKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJ
MEKJy BEKTOPAaMH, CKAIPHOE IPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOpPOB M NIPOM3BENECHUE BEKTOpPAa HA YHUCIO, YIrOJI
MEKJly BEKTOpPaMH, CKaJIsIPHOE IPOU3BEICHUE, PACKIIAAbIBATh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpuMeHATh reomeTpuueckue (akThl ISl PEIIEHUS CTEPEOMETPUYECKHUX
3a1a4, IPEANOJIAralluX HECKOJBKO IIaroB pELIeHUs, €eCIU YCIIOBUS
NPUMEHEHUs 33JJaHbl B IBHOM (opMe.

Pewmars npocreiimme reoMeTpUuYeCcKue 3a1a4d Ha PUMEHEHNUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha [0KA3aTesIbCTBO MATEMATHUYECKHUX OTHOLICHUW W
HaxX0XJIEHHE TE€OMETPUUYECKUX BEJIMYMH M0 o0pas3laM WId aJropuTMam,
MIPUMEHSS U3BECTHBIE METOJIBI NPU PEIICHUM CTAHAAPTHBIX MATEMAaTHYECKUX
3az1ay.

[IprMeHsATh MTpOCTEMIIME NPOrpaMMHBIE CPEACTBA MW DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 33/1a4.

[IprBOINTH MpPUMEpPBI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B INPUPOAE H
YKW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIprMeHATh MOTyYEeHHBIE 3HAHMS Ha MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallud W NPUMEHATh W3YYEHHBIC IOHATHUS B IPOLIECCE NOMCKA PELICHHUS
MaTeMaTH4eCcKl C(HOPMYJIUPOBAHHON MPOOJIEMBbl, MOJIECIHUPOBATH pPEATbHBIC
CUTyallun Ha $A3bIKE TE€OMETPHUH, HCCIEHOBAaTh ITIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATHM M TeopeM, ammapaTta aiareOpbl;
pelmarb NpakTUYECKUE 3a/1adyd, CBA3AHHBIC C HAXOXKICHUEM I'€OMETPUYECKHUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHME

I'EOMETPUSI
10 KJIACC

BBenenne B 10 1. Poccuiickas 351eKTpOHHAs IIKOJa

CTEPEOMETPHIO
https://resh.edu.ru/subject/lesson/4756/conspect/20354
1/

2. SKmacc__ https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-decB8-4417-8427-26130c2d5cfd

[Ipsmbie 51 12 l. Poccniickas 3JIEKTPOHHAs 1IKOJIa

IJIOCKOCTH B https://resh.edu.ru/subject/lesson/6065/conspect/

MIPOCTPAHCTBE. 2. SKmacc__ https://www.yaklass.ru/p/geometria/10-

[TapaminensHoC klass/parallelnost-v-prostranstve-10435/opredelenie-i-

Th MPSIMBIX H svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-

[UIOCKOCTEMN 9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600

[leprienaukyn 12 1. Poccuiickas 3JIEKTPOHHAs LIKOJIa

SIPHOCTh https://resh.edu.ru/subject/lesson/4724/conspect/

TPSIMBIX u 2. SKmacc https://www.yaklass.ru/p/geometria/10-

IJIOCKOCTEMN klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-
99a9-25390fc5bb39

Yrael  Mexay 10 1. Poccuiickas AJIEKTPOHHAS HIKOJIa

OpPSIMBIMA | https://resh.edu.ru/subject/lesson/6083/start/149229/

[UIOCKOCTSIMU 2. SKnacc_ https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-i-ploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479

MHororpanau 11 1. Poccuiickast AJICKTPOHHAS IKOJIa

K1 https://resh.edu.ru/subject/lesson/6018/conspect/22154
9/

2. SKmacc_ https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037

O06BEMBI 9 l. Poccuiickas AJEKTPOHHAS 1IKoJja

MHOTOTpaHHUK https://resh.edu.ru/subject/lesson/5732/main/

OB 2. SKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037

IToBTOpEHuUE: 4

CeueHUs,



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://resh.edu.ru/subject/lesson/4724/conspect/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/5732/main/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

paccTossHUs U
YIJIBI

11 kaacce
1. | Tema 12 1. Poccuiickas AJICKTPOHHAS IIKOJIa
BpaIleHUs https://resh.edu.ru/subject/lesson/2031/main/
2. SlKmacc___ https://www.yaklass.ru/p/geometria/9-
klass/nachalnye-svedeniia-o-stereometrii-
13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-
4686-b080-5f4e17baf76e
2. | O0BEMBI TENT 5 1. Poccuiickas 3JIEKTPOHHAA 1IKOJIA
https://resh.edu.ru/subject/lesson/4904/conspect/
2. SKmacc  https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440
3. | BexTopsl u 10 1. Poccuiickas AIEKTPOHHAA IKoJa
KOOPJIMHATHI B https://resh.edu.ru/subject/lesson/5724/conspect/
MIPOCTPAHCTBE 2. SKmacc__ https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/abstcissa-
ordinata-i-applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-
3dfbf31a3elb
4. | IloBTOpeHue, 7
00001eHNEe |
CcCUucreMarTruniall
WS 3HAHUM
MOYPOYHOE IVIAHUPOBAHUE 10 kj1acc, reomeTpus
No aara Tema ypoka
IUIaH | dakt
Beenenue B crepeomerpuio - 10 yacos
1. OCHOBHLIG IIOHATUS CT@pGOMeTpI/II/II TOYKa, HpHMaH, IIJIOCKOCTB,
IMPOCTPAHCTBO
2. [IpaBuna n300pa>keHUst HA PUCYHKAX: N300paKEHUS TIIIOCKOCTEH,
napaJiJICJIbHBIX IMPAMBIX (OTpCSKOB), CCPCANHBI OTPC3Ka
3. TlousaTus: MEPECCKAOINECA MMITOCKOCTH, IMEPECCKAIOIIUECA ITPpAMas U
MJIOCKOCTDb
4. 3HAKOMCTBO C MHOTOTpaHHHKAMU
5. N3o0pakeHre MHOTOTPAaHHUKOB Ha PUCYHKAX
6. I/I306pa)K€HI/Ie MHOT'OI'PaHHHUKOB HA MPOCKIHMOHHBIX UCPTCIKAX
7. Ky0, ero pa3BépTku u Moaenu
8. Ilupamuna, €€ pa3BEPTKU U MOJENIN



https://resh.edu.ru/subject/lesson/2031/main/
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
file:///C:/F:/2.%20ЯКласс%20https:/www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://resh.edu.ru/subject/lesson/5724/conspect/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b

9

CeueHusi MHOTOIPaHHUKOB

10.

Konumponvnaa paboma Nel no meme «Beedenue ¢ cmepeomempuro»

Ilpsamwie u nnockocmu 6 npocmpancmee. Ilapannenvsnocmey npamix u naiockocmeii - 12 uacoe

11.

B3aumHoe pacrionoxeHue nNpsiMbIX B IPOCTPAHCTBE

12. [TapannenpHble IPsIMbIE B IPOCTPAHCTBE
13. [TapannenbHOCTh TPEX MPAMBIX
14. [TapannenbHOCTH NPSIMOM U TNIOCKOCTH
15. VYTIiabl ¢ cCOHaNpaBiIEHHBIMA CTOPOHAMHU
16. Yron Mmexay NpssiMbIMU B IPOCTPAHCTBE
17. [TapannenpHble IIOCKOCTH, X CBOMCTBA
18. Tetpasap
19. Ky6
20. [Tapannenenunen
21. [Toctpoenue ceueHuit
22. Konmponvnasa paoboma Ne2 no meme «llpamvle u nnockocmu 6
npocmpancmeey
IlepnieHAUKYJIAPHOCTH NPSIMBIX M IVIOCKOCTEH - 12 yacoB
23. [lepneHuKynsipHBIC IPSIMBIE B IPOCTPAHCTBE
24, [IpsimMble, mapasiesbHble IIOCKOCTH
25. [IpsimMble, nepreHIUKYIsIPHBIE K IIIOCKOCTH
26. [Ipu3Hak nepneHAMKyJIAPHOCTH IPSIMOM U INIOCKOCTH
27. TeopeMa 0 psIMOM, NEPIIEH AUKYIISIPHON IIIIOCKOCTH
28. [lepnieHTUKYNsIp M HAKJIIOHHBIE
29. PaccTosiHre OT TOUKH /10 TIIOCKOCTH
30. PaccTosiHre OT IpsAIMOIA 10 MIIOCKOCTH
31. HaxoxaeHue yrioB Mexay CKpelMBaloIMMUCs IpsIMbIMU B Ky0Oe
32. HaxoxzaeHue yrioB Mexay CKPEIMBAOIUMUCS IPSIMBIMU B TUPAMHUJIE
33. Pemntenne 3agau
34. Konumponvnan paboma Ne3 no meme «Ilepnenouxkynapuocmo
NPAMBIX U NJIOCKOCMEN)
Yribl Mexay NpsAMbIMH U IUIOCKOCTSAMH - 10 yacoB
35. Yroi Mexay IpsiMOM U INIOCKOCTBIO
36. JIByrpaHHsIil yron
37. JIMHENHBIN yroJl ABYTpaHHOIO yria
38. [lepneHquKyISIPHOCTD MIIOCKOCTEN
39. ITpu3Hak neprneHMKyIIPHOCTU ABYX INIOCKOCTEN
40. HaxosxeH1e yriioB Mexay MI0CKOCTSIMU B Ky0Oe
41. HaxosJ1eHne yrinoB Mexay IIIOCKOCTSIMU B IUPaMUIe
42. Teopema 0 TpEX NepneHuKyIsIpax
43. Pemenue 3amau
44. Konmponvnaa paooma Ne4 no meme « Yanvt mexcoy npamvimu u
ni0cKocmamuy
Mmnozoepannuku - 10 yacoe
45. IToHsiTHE MHOTOTpaHHHUKA
46. IIpu3Mma: npsimasi 1 HaKJIOHHAs
47. bokoBas 1 moJiHasi TOBEPXHOCTh MPU3MBI
48. IIpssMOyTroNbHBIN NTapajuleIenuIe] U €ro CBOMCTBA




49. [Tupamua
50. [TonHast HOBEpXHOCTh TUPAMU/IbI
51. [IpaBuibHas 1 yceu€HHasi MUPAMUIBI
52. [IpaBusIbHBIE MHOTOTPAHHUKHU
53. CuMMeTpus B IPOCTPAHCTBE: OTHOCUTEIBLHO TOYKH, MTPSIMOM,
MJI0CKOCTH
54. Konmponvnaa paboma Ne5 no meme «Mnozozpannuku
O0BbEMBbI MHOTOTPAHHUKOB - 8 yacoB
55. [TonsTue 06 00bEMe
56. OcHoBHBIE CBOICTBa 00BEMOB
57. O0BEM napasurenenumnena
58. O0bEM upamMuibl
59. O0BbEM TPU3MBI
60. Brruncnenue o6bEMOB Tel
61. Pemrenue 3amau
62. Hmozosan ammecmayusa. Konmponvnas paboma Nob
IloBTOpeHue - 8§ yacon
63. ITocTpoeHue ceueHnit B MHOTOIpaHHUKE
64. BelunciieHre pacCToOsSsHUNA MEKAY JIBYMs TOYKaMHU, OT TOYKH J10 NPSIMOU
65 Bpraucnenne pacCTossHUM: OT TOYKHU O TUIOCKOCTH, MEXKY
CKpEIINBAIOIINUMUCS MPSIMBIMU
66. Brruncnenue yrioB MeXy CKpelMBaIOIIMMHUCS NPSIMBIMU
67. Beluncienue yrioB MEXIy IPsIMOU U INIOCKOCTBIO
68. Brruncnenue yrioB Mexy MIOCKOCTIMU
MOYPOYHOE IVIAHUPOBAHUE 11 kaacc, reomerpus
No aara Tema ypoka
nmaH | dbaxt
Tesa Bpamenus - 12 yacos
1. Cdepa n map. Ilnomane noBepXxHoCcTH chepbl
2. B3auMHoe pacnonoxxenue cepbl ¥ TIOCKOCTH
3. KacarenbHast miockocTs K cdepe
4. Ceuenus mapa
5. Humaap
6. [Tnomaas 60KOBOM M MOIHOM MOBEPXHOCTH LUJIMHAPA
7. CedeHus MWIMHAPA
8. Konyc
9. [Tnomans 60KOBOH M MOJTHOM MOBEPXHOCTH KOHYCA
10. CedeHus KOHyca
11. KomOuHarus tenn BpaeHus 1 MHOTOTpaHHUKOB
12. Konmponvnaa paboma Nel no meme «Tena epawienusy
O0bEMBI TeJI - S yacoB
13. [Tonsitrie 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEII.
14. O0BEM IMIMHApA
15. O0BEéM KoHYCa
16. O06bEM mapa, MapoBOro CErMEHTa, MAapOBOr0 CEKTOpa




17. IKonmpoanaﬂ paooma Ne2 no meme «Qovémut meny
BekTopbl M KoopauHaThI B IpocTpancTie - 10 yacos
18. BekTop Ha rmiockocTy u B npoctpaHcTBe. ClI0KEHHE U BBIYUTAHHE BEKTOP(
19. YMHOXEHHE BEKTOpa Ha YHCIIO
20. Pasnoxenune BekTopa 110 TpéM HEKOMIUIAHAPHBIM BeKkTopaMm. IIpaBuio
Mapajuiesienunea
21. Pemenune 3a1a4, CBA3aHHBIX ¢ TPUMEHEHUEM IIPABUJI IEUCTBUM C BEKTOPAN
22. [IpsimoyronbHas cucteMa KOOpAMHAT B mpocTpancTBe. KoopAnHATEI BEKTO
23. [Ipocreiimue 3a1a4u B KOOpANHATaX
24. Yron mexay Bekropamu. CKaJIsIpHOE TPOU3BEAECHNE BEKTOPOB
25. Brrunciienue yrioB Mexay NpSMbIMHU U TIJIOCKOCTSIMU
26. KoopanHaTHO-BEKTOPHBIN METO/I TP PEIICHUH T€OMETPUUYECKUX 3a/1a4
27. Hmozoeaa ammecmayua. Koumpononasa paboma Ne3
IloBTOpeHue, 00001IeHUE W CHCTEMATU3ALMsI 3HAHUI - 7 4acoB
28. CeueHusi MHOTOTPAaHHUKOB
29. HaxoxieHue yrioB Mexay CKpeluBaloIUMUCS TPSIMBIMU
30. HaxoxaeHue yrioB Mexay MIOCKOCTSIMU
31. Brruncnenue niouaaeil MHOrorpaHHUKOB
32. Brruncnenne o65EMOB Tel
33. [Tnoniany noBepxHoOCTEN TeJ BpallleHUs
34. OOBEMBI TEJT BpaIICHHUS
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