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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpPEIMETHBIX H
MIPEAMETHBIX PE3YJIbTATOB OOYYCHHS TE€OMETPHMU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTus oOydaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAIBLHONM MaTeMaTH4eCcKou
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHHUU TCOMETPHUUYCCKUX
a0CTpaKIuii, COOTHOIICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalIUXCsl, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBsieTCss OAHUM U3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OOyYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUH IIETIOYKU JJOTHICCKUX YTBEPIKICHUN
B XOJI¢ PCIUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX JeATENbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalIbHOrO ObITHs, (opma
OTpaXEHUSI OKPY)KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO TO3HAHUS W aKTHUBHOTO



npeoOpa3oBaHusi  AeWCTBUTENbHOCTH. OmnepupoBaHHe MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM N€ATEIHHOCTH,
SBIISICTCS OAHUM U3 MPOQPECCHOHATBHO BAXKHBIX KAa4yeCTB, MOITOMY aKTyallbHa
3ajaya (opMHUpPOBaHUS y OOYyYaOIIUXCS MHPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUST — CYIIECTBEHHONO KOMIIOHEHTAa B
MOJTOTOBKE K MPAKTUYECKOW AEATETBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTrpusi» Ha 06a30BOM
ypoBHE O0O0yueHuss — 00meoOpa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyyaroluxcs  4epe3  oOeclieyeHHEe  BO3MOYKHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHeU(PUUHBIX T€OMETPUHU, BOSMOKHOCTH YCIEIIHOTO MPOIOJIKEHHsI 00pa30BaHUs
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IIpeJHA3HAUYeHA IS
o0y4arolmxcs CpeIHeN LIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MATEeMaTHYECKUE YMEHHUs, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUr M HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YUUTh I'€OMETPUIO OoJiee
ri1yO0OKO, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHMSX B MPOPECCUOHAIBHON JAEATENBHOCTH.

JlocTHkeHHe LeIM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHsA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuEe NpPEACTaBIECHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BKHEHIINX MaTEeMaTHUYECKUX MOJEISAX, MO3BOJSIONIUX OMUCHIBATH
U U3y4aTh pa3Hble SBICHUS OKPYKAIOLIEr0 MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpallleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHAMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajiay;
dbopMupOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXKJeHUsT B XOJE pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuTHE UHTEIJICKTyallbHBIX ~ U TBOPYECKUX  CIIOCOOHOCTEM
oOy4arolmuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IFEOMETPUU: yMEHUE DPACIO3HaBaTh IPOSIBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh F€OMETPUYECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN aImapar Juisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHWs 3aJad, pPEIIaeMbIX HAa YpPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4aluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pElIEHHs 3aJad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarJIsAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJEPIKAHMS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas HE TOJBKO M0 COAEPKATENBHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAHO TaKUM o0O0Opa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUYECKUMU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOy4arolUuXcs, pacuIupsis U
yriay6usist e€, o0pa3yst MpOYHbIE MHO>KECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reoMeTpuun oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuielibHble M CKpeuuBaronecs mnpsmeie. l[lapamiensHOCTh NpAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MApAIUIEIBbHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH TJIOCKOCTEM: napajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifine mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCibHbICE W TEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaUKyISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJISPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
NpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MPsSAMas U HAKJIOHHAs MPU3MbBI, OOKOBast U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBI
napajyiefienunes; u ero cBoicTBa. I[lupammpa: N-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI; PABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NMpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpaMHUAA W TPaBUIIbHBIN



teTpadap; KyO. IlpemcraBmeHune o0 mNPaBWIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust NpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, TMPSIMOM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAaX, NapajuieJenuIenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWILHOM MHUpPaMUBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwnmHIp: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJIHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BepIlMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHnanun Tenm BpalleHHMss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIcHusI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPINUHY), CECUCHUS
mapa.



BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEKTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekropaMu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

I'paxxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAkKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KAK aKTUBHOIO
U OTBETCTBCHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aUMOJICMCTBOBATh C COUUAIBHBIMA HWHCTUTYTAaMHU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTrnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIIOJIb30BAaHHMIO ITHUX JOCTH)KCHUN B JIPYTMX HayKaX, TEXHOJOTHAX, cpepax

SKOHOMHKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOI'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIIETO.

AcTeTHYEeCKOe BOCIIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUAOB UCKYCCTBA.

du3nyecKoe BOCIUTAHMUE:



chOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  chepam  MpodecCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mpodeccnrt W peannu3oBBIBATH COOCTBEHHBIC >KM3HCHHBIC IUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYpbl, IMOHWUMAHHUEM BIUSHHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoOJieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JIaCTH  OKpY’)Karommel cpebl, IUIAaHUPOBAHMS TIIOCTYIIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIEH CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak c¢epbl UYeJOBEYECKON ACATEIBHOCTH, JTamoB &
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHUBUyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSA — OKpYJjcaowe20  Mupda,  NpuMeHeHue  JOSUYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



ba3oBble JJornueckue AeiicTBUA:

BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHWUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeursi B (paKTaxX, HAaHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHH M0 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Ccroco0 penieHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE€ UM  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJIECHUS, MPOLECCa, BBIIBIECHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBIABJISITDH I[GCI)I/IL[I/ITBI HH(bOpMaHI/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



2)

BbIOMpaTh  MHPOPMALMI0O W3  HCTOYHHKOB  PAa3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpHUpPOBaTh UH(OpPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KomMMynuxamueuwle Oelicméus, o0becneyugarom

C@OpMUpO@ClHHOCWlb COUUAIbHbLX HABBLIKOB 06yqa}0u;uxc;1.

OO01menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS 10
XOJIy peIIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JI¢ OOCY>KJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMON TEMBI,
poOJIeMBbI, periacMoi 3a/1auu, BHICKa3bIBaTh UCH, HAIICJICHHBIC Ha TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaora, OOHApPYXUBATh pa3Indue W CXOJICTBO TO3WIINN; B
KOPpEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUsI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 1€
COBMECTHOM JEATENbHOCTH, IIJIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboThl, pacrpeaensTh BUAbl padoT, JOrOBapUBaTLCA, 00CY X AATh MPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UIE€HAMHU KOMAaH/IBI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT IO KPUTEPUSIM,
c(hopMYyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzamnus:



e COCTaBIIATH IUJIAH, AJITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUIA ¢ y4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIILHON peQuIeKCMH KaK OCO3HAHUSA
COBEpIIIAEMBIX JACHCTBHIA W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysbTaTa penieHus MaTeMaTHIECKOH 3a1a9H;

e TPEIBUICTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NPH pEIICHUU
3a/la4i, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH Ha OCHOBE HOBBIX
OOCTOSATENLCTB, TAHHBIX, HAWEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTHKEHUS WM HEIOCTHKCHHS Pe3yJIbTaTOB JESITCIHHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmneprpoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX NIPU PEIICHUU
TE€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTD M TEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: BYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM YroJl ABYTPaHHOTO yria; TpajycHas Mmepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIH
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN Napaijiesienunes, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBIMYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE MPU3MBI, TapaJlIeIICTUTIEb] ).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUEHUH, HCTIONIB3YST METO/T CJICTIOB.



CTtpouTh CceY€HUsT MHOTOIPAHHMKOB METOJOM  CJEIOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXKJAEHHE TE€OMETPUUYECKUX BEJIMYUH 1O 00pa3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABl IIPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

Pemarp 3a1aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH IO 00pas3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, JIBYT'PaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IIOLIAAM NOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3MA,
nupamMyaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOUIEHHS MEXKIY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKTbl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoliuX HECKOJIBKO IAroB PELICHHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaMTH HpUMEPB MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
YKU3HH, PaCIIO3HABATH MIPOSIBJIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKH CQPOPMYIMPOBAHHONM MPOOIEMBI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha A3BIKE TE€OMETPHUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUMH.

11 KIIACC

OnepupoBaTh MNOHATUAMHU: LMJIMHIAPUYECKAs IOBEPXHOCTh, OO0pa3yroliue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWIMHIAP;,  KOHUYECKas  IOBEPXHOCTH,
oOpa3ymolre KOHUYeCKONH MOBEPXHOCTH, KOHYC; CepruyecKas MOBEPXHOCTb.



Pacno3naBate Tena BpaiieHus (IIIMHAP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpaILlCHUSI.

KnaccudumumpoBats B3auMHOE pacojiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHME IIAPOBOTO CJIOS,, BBICOTA LIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IUIONIAAM  TIOBEPXHOCTEH Tel  BpalleHHS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (DOPMYII.

OmnepupoBaTh NOHATUAMU: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy WU
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpalllCHUS.

Bb4ucnsTe COOTHOLICHUSI MEXIY TUIOMAASMHU MOBEPXHOCTEH M 00BEMaMH
10JIOOHBIX TEJI.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C IMPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BEBIOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEpPHPETUPOBATH U MNpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, MPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTRE.

BbInOnHATE JOEHCTBUS  CHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITh, KAKUMHU CBOMCTBAMU OHH 00JIaIAt0T.

[TpuMeHsTH paBUIIO MapaiesenuIea.

OmneprpoBaTh MOHATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJl MEXIy
BEKTOPAMH, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIIO, YTOI MEXIY
BEKTOpaMH, CKaJIIpHOE MPOW3BENCHHE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJTMHEAPHBIM BEKTOpaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOpUHAT.

[TpumensTe reomeTpuueckue (HaKTbl i1 PEUICHUs] CTEPEOMETPUUECKUX
3a7a4, MPEAToaralonuX HECKOJIBKO MIAaroB PEIIeHHs], €CIIA YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemarp mpocreiinime reoMeTpuyecKrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.



Pematep 3agaur Ha [10Ka3aTENbCTBO MATEMATHYECKUX OTHOLIEHUN H
HAX0XKJIEHHWE T€OMETPUUECKUX BEJIMYMH M0 00pa3laM WM alropuT™MaM, MPUMEHsIS
W3BECTHBIE METObI ITPU PEIIEHUN CTaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4.

[IpyuMeHATP  MPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHSATh HW3YYEHHBIC IOHATHS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TMPOOJIEMBbI, MOJACIUPOBATh pPEabHbIC
CUTyallUM Ha A3bIKE T€OMETPUH, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHIATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMmeHnoBanue KoanuyecTBO 4acos
n/ pa3aesioB U TeM B Konrpoabusie IIpakruueckue JyekTpoHHbIe (IU(POBBIE) 00pa3oBaTelIbHbIE PECYPChI
I NMPOrpamMmbl cero padoTbI padoTbI
1. Poccuiickas 35eKTpOHHAs IIKOJa
https://resh.edu.ru/subject/lesson/4756/conspect/20354
1/
B = )
CTTPIZIBZEHIO 10 2. SKnacc  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
n | 1. Poccuiickas 3JIEKTPOHHAA IIKOJIa
p}IMLIe nu .
https://resh.edu.ru/subject/lesson/6065/conspect/
IIJIOCKOCTHU B .
2. SKmacc  https://www.yaklass.ru/p/geometria/10-
MPOCTPAHCTBE. .-
Mapamiensocts 12 1 klass/parallelnost-v-prostranstve-10435/opredelenie-i-
HPAMBIX 1 svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
CTocKOCTel 9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
1. Pocculickas 3JIEKTPOHHAA IIKOJIa
https://resh.edu.ru/subject/lesson/4724/conspect/
I[leprieHAUKYIAPH 2. SlKmacc https://www.yaklass.ru/p/geometria/10-
OCTb PSAMBIX U 12 klass/perpendikuliarnost-v-prostranstve-

IJIOCKOCTEN

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



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

1. Poccuiickas AIEKTPOHHAA IKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229/
Yt mesxay 2. SIKnacc _https://www.yaklass.by/p/geometriya/10-
TIPAMBIMIT H 10 klass/perpendikuliarnost-priamykh-i-ploskostei-
IIJIOCKOCTAMU . . R
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479
l. Poccuiickas DJIEKTPOHHAs LIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/22154
MHororpaHHuKu 11 9/ )
2. SKnacc__ https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
l. Pocculickas DJIEKTPOHHAs LIKOJIa
) https://resh.edu.ru/subject/lesson/5732/main/
SRLE 9 2. AKnacc https://www.yaklass.ru/p/geometria/10-
MHOT'OT'PAaHHUKOB . . . .
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
IToBTOpEeHwue:
CEYECHUS, 4
paccrostHus 1
YIJIbI
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOI'PAMME



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

11 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcbl

Tena Bpaienus

O0BEMEBI TENT

BGKTOpBI " KOOPAWHATHLL
B IIPOCTPAaHCTBC

12

10

1. Pocculickas AJIEKTPOHHAS IIKOJIA
https://resh.edu.ru/subject/lesson/2031/main/

2. SKiacc
https://www.yaklass.ru/p/geometria/9-
klass/nachalnye-svedeniia-o-stereometrii-
13313/tcilindr-konus-sfera-13315/re-f78fa3ef-

' 0945-4686-b080-5f4e17baf76e

1. Poccuiickas BJIEKTPOHHAs LIKOJIa

https://resh.edu.ru/subject/lesson/4904/conspect/
2. AKnacc
https://www.yaklass.ru/p/geometria/11-

klass/nakhozhdenie-obemov-tel-10440

1. Poccuiickas BJIEKTPOHHAs IKOJIa

https://resh.edu.ru/subject/lesson/5724/conspect/
2. SIKiacc
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



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

[ToBTOpEHUE,
000011IeHNE,
CUCTEeMaTH3alusl 3HAaHUH

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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