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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 ximaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAAapTa  CPEIHEro  OO0IIEero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KJIIOUEBBIMU
KOMIIETEHI[USIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO3HABATEIBHOTO PA3BUTHUS JUYHOCTH O0YHAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpHUM Ha YpOBHE CpEAHEro oOIero
oOpa3oBaHus 00YCJIOBJIEHA TMPAKTHYECKOW 3HAYMMOCTHIO METANPEAMETHBIX H
IPEIMETHBIX Pe3yIbTaTOB OOYYCHHS T€OMETPUU B HANPABICHUH JIMYHOCTHOTO
pa3BuTHs oOydaronuxcs, GopmMupoBaHus (HYHKIHOHATIHLHOW MaTeMaTU4YeCKON
IPaMOTHOCTH, HW3Y4Y€HUs JpPYruxX Y4eOHBIX JUCHMIUIMH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH U TMPOUCXOKICHHUH
reOMETPUYECKUX aOCTPaKIUi, COOTHOLIEHUH PEAJbHOTO U HJIeaJbHOrO,
XapakTepe OTpaXXCHUsT MaTeMaTUYeCcKOM HayKoW SBICHMM U MPOIIECCOB
pEaNbHOTO MHpPA, MECTE TEOMETPUH B CHUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJICTUPOBAHMSI B HAYyYHOM T[IO3HAHMM U B TMPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYaIIUXCS, a TaKXkKe KayecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIeCTBE.

['eomeTtpus siBnsieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, TaK Kak 00OECIEeYMBAE€T BO3MOXKHOCTh HM3YUYEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOPMUPYEMOE MPU H3YYCHHH OO0YJarONIUMUCS
MOHATUMHBIX OCHOB TEOMETPUUM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/lad, YMEHUE BBIIBUTATH U
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIOIB3YIOTCS MPH PEIICHUN 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JCSITEIBHOCTH YeioBeka. OpreHTanus 4eioBeKa BO BPEMEHHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popMma
OTpPaXCHHS OKPYKAIOIIETO MHUPA, YCIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBanusi aedcTBUTENbHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUJbI YYEOHOW U TPYAOBOHM JAESITEIBbHOCTH,
SBIISICTCS. OOHUM W3 MPO(ECCHOHATIBHO BaXKHBIX Ka4yeCTB, MOITOMY aKTyajbHa
3ajadya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKON JAESITEIbHOCTH TT0O MHOTHM HAIIPABJICHHUSIM.
Ilenp ocBoeHMs mporpaMMbl ydeOHOTO Kypca «I'eomerpus» Ha 06a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcs 4epe3 oOOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS U
UCTIOJB30BaHMSI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUN H JICWCTBUH,
cnenuPUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOJOIKECHUS
o0pa3oBaHHMs MO CIEIMUAIBHOCTSM, HE CBSA3aHHBIM C  [PHUKIATHBIM
MCTIOIH30BAaHHEM F€OMETPHH.
[IporpaMmma 10 TeomMeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
OOy4arolmMXxcss CpPeAHEW IIKOJIbI, HE HCIBITHIBABIINX  3HAYMTEIHHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. Takum o0pasom,
oOyuaromiuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpeMEHHOM ob1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXHOCTH H3YYHTh
reoMeTpuio 0ojee riay0oKo, eciid B JajibHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOEHUS TMPOTrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadaMud OCBOCHHUS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHue TpeACTaBICHHS O TEOMETPHUH KaK 4YacTH MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe MpEACTABICHHUS] O MHOTOTPAHHUKAX U TeJaX BpPAIECHUS
KaK O BaXHEUIIUX MATEMAaTUYECKUX MOJENAX, TO3BOJISIOIMINX
OTHCHIBATH U M3y4YaTh Pa3HbIC SBICHHS OKPYKAIOUIETO MUPA;

e (dopMHpOBaHHWE YMEHHs paclO3HaBaTh Ha YEpPTEkaxX, MOJEISIX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIlCHUS;

e OBIAJCHHE METOJAAMM pEIICHHA 3aJad Ha TOCTPOEHHUS Ha

N300pakeHUAX MPOCTPAHCTBEHHBIX PUTYD;
e (GOpMHpOBaHHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHE aITOPUTMAMH pEIICHUS OCHOBHBIX THUIOB  3ajady;

dopmMupoBaHue yMEHHsS MPOBOAWTH HECIOXKHBIE JOKa3aTeJIbHbIC



paccyKJIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE  HWHTEJUICKTyaJdbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS;

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PAaMOTHOCTH,  peJ€BaHTHOM
FEOMETPUM: YyMEHUE PaCIOo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (HOpMYyJIHpOBATH HUX Ha S3bIKE
FEOMETPUM M CO3/]aBaTh T'€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM TE€OMETPUUYECKUN ammapar JyuIsl PEIICeHUs MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBATH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTAMYUTENTHEHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYPC
CTEpEOMETpUM B Hayaje €ro M3y4YeHHs 3ajJad, peliaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONpeAeIE¢HHBIM 00pa3oM opraHuW30BaHHas padoTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAHNE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET
K JaJbHeHIeMy U3y4eHHIO TPeIMETa.

[Ipennoutenune oTaaéTcss HATAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHws,
TO €CTh TEOPETHYECKHME 3HAHHS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
PEIMETHO-TIPAKTUYECKON  JesATeNbHOCTH. Pa3BuTHE  MPOCTPaHCTBEHHBIX
NPECTaBICHUH Y ydaluxcsi B Kypce CTEPEOMETPUH MPOBOJIUTCS 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3a7ady Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C OTIOPOi Ha HATJISTHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBHUSIX OTBICUCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpanHukmn», «lIpsMple U IIIOCKOCTU B MPOCTPAHCTBEY, «Tema
BpauieHus», «BekTtopsl M KoopauHaThl B HpocTpaHcTBe». DopMupoBanue
JIOTUYECKUX YMEHHUM pactpeAessieTcsi He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO ¥ 10 rojiaM 00y4YeHHUs Ha YPOBHE CPEHEro o01ero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOEHUsI palboyell MporpamMMmbl, paclpeleNEéHHbIM MO0 ToJlaM OOy4YeHus,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUUYCCKUMU
MOHSATHUSMHU U HABBIKAMU OCYUIECTBIISIIOCH MOCIIEI0BATENIbHO U MOCTYHATENBHO,
C coOJoeHueM TMpPUHIUIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCb B OOUIYyI0  CUCTEMY TIE€OMETPUYECKUX  MpEeJCTaBICHUI

oOyyJaromuxcs, pacmupsisi U yrayounss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoautes 2 yaca B Henenro B 10 kimacce u 1 gac
B Heneno B 11 kiacce, Bcero 3a Ba rojga ooydenus - 102 yueOnbIx vaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B MPOCTPAHCTBE: IEpECcEKarolnecs,
napajuieJibHble W CKpeluBarouecs mnpsmble. [lapamienbHOCTh NOpPSIMBIX U
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIEIbHBIE MpPSAMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MTAPaUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAy MpPAMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteifine mnpocTpaHCTBEHHBIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYISIPHOCTD IPSIMOM U INTIOCKOCTH: NEPIEHANKYISPHBIE TPSMBIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, T€OpeMa O IPSAMOWU
NEPIECHAUKYISPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIA  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO yIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISIPHOCTH JIBYX
mIockoctenl. Teopema o TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIITYKJIBIE WM HEBBIIYKIbIC MHOIOTPAHHUKHW; pPa3BEPTKA MHOIOTPAaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpuU3Mbl; OOKOoBass W  MOJHAs  INOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, mNpPSAMOYTOJIBHBIM —TMapajUlelieMNE] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mUpaMuaa, TPAaHA U OCHOBaHWE MHUPAMHUJIbI; OOKOBAs U
MOJHAsg NOBEPXHOCTh NHUPAMHbI, IPAaBUJIbHAs W YCEUEHHas NUpaMuaa.
OneMeHTbl Tpu3Mbl U nupamuibl. [IpaBuiibHbIE MHOTOTPAHHHUKHU: MOHSTHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHAST TPEYroJibHasE MOUpaMuja MW MOPaBWIBHBIM  TeTpadap; KyoO.
IIpencraBieHne O MNPaBUIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, HAOACKAdIP H
nkocasap. CedyeHus MPU3Mbl U IMPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTU W IMOJHOW MOBEPXHOCTU MPSMOM HPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTU MNPABUIBHOM MHPAMUIBI,
TeopemMa O IUIomaAu yceuéHHoUW mnupamuabl. [loHsitue 06 00BEMe. OOBEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tenma B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOHIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[unuHIp: OoCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpa3yroIas W OCh; IUIOMAJb OOKOBOM M IIOJTHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriass U OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yroliiue 1 BRICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxkenue cdepbl W IIOCKOCTH; KacaTeiabHas IUIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa u
KOHYyca.

KomOunamuu Tenm BpameHWs W MHOTOTPAHHHKOB. MHOTOTpaHHUK,
omMCaHHBIH OKoJI0 cdepbl; cdepa, BIucaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajuielienueaa W ciaeacTBus u3 He€. OO0béM
IUIMHIpa, KoHyca. O0BbEM mapa u 1iomass chepel.

[TogoOnple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuennst nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajijielbHO€ OCHOBAHMIO M MPOXOJAILEE Yepe3 BEPIIMHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHWE W BBIYUTAHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHEM NpPAaBUI JACUCTBUN ¢ BekTOopamu. lIpsimoyronbHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimume
3ala4d B KOOpJMHATAX. YTOJ MEXAYy BekTopamu. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEILIEHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKON TMO3UIMKU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMU MHCTUTYTaMH B COOTBETCTBHUU C
uX (QYHKIIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHUMCKONM  TPaXKIAHCKOW  UIECHTUYHOCTH,
YBaYXEHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCHUUCKOM
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX EHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO IOBEICHHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHWHW HayKu H
JESTENBHOCTIO YYE€HOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOWYHUBOTO OYYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHHU, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  Pa3JIWYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATH MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBoro u 0Oe3omacHOro o0pa3a KWU3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (3JI0pOBOE NMTaHWE, COaJaHCHPOBAHHBIN
PEXKUM 3aHATHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CITIOPTHBHO-03/I0POBUTEIHLHOM
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYZY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OILICHKU MX BO3MOJKHBIX MOCJEICTBHUI ISl OKpY>KaIoIEel Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHHEM MaTEeMaTHYECKON HAyKU Kak cepbl YEIOBEUECKON EeATeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMAaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becneuusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0C80eHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpuUMeHeHue  102UYeCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JeicTBUA:

e BBLIABIISITDH u XapaKTepHU30BaTh CYIIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHSATHUIMU,
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JI1 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH NMPOBOIUMOIO aHAJIN3A;

BOCIPUHHMMATh, (POPMYyJIHpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEpJUTEIbHBIE U OTPUILIATENbHbIE, €IUHUYHbIE, YACTHbIE M OOILIHUE;
YCIIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEPUM Uil BBISBICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKJIEeHUH  (MpsMble W OT  MPOTUBHOTO),  BBICTpauMBaTh
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pemreHus yd4eOHOH 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3MIINIO, MHECHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yibTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIJBHTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BONPOC U IS PELIECHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



CTPYKTYpUpPOBaTh HH(OpMaALUIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom

CcGhOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YUAIOUSUXCSL.
Oo0menue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJAECHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W NIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHHs 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3ynbTaT;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOIEMBbI, peIIaeMOol 3a/1aud, BbICKA3bIBATh UJIEH, HAIICICHHbBIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICZIOBAHUSA, IPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay [pe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIMBHUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajad; MPUHUMATh
IeJb COBMECTHOW  J€ATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
o0CyXaaTh TMpoIecC H Pe3yapraT padoTel; 00001IaTh MHEHHS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YJICHAMU
KOMAaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT TIO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.
Vuugepcanvnvle — pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopmupoeayue CMbBICII06bIX YCNAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIAaH, aJTOPUTM PELICHUS 33/1a4u, BEIOUpATh CLIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, HX
pe3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
polecca U pe3ysibTaTa peLIeHUs] MaTeMAaTHYECKON 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOYKA, PsAMasi, INIOCKOCTb.

[IpuMeHAThP aKCHOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 33/1a4.

OnepupoBaTh MOHATHUSIMU: MAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pacloNOkKEHUE MPSMBIX U TIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYTPAHHBINA yroji, rpaHd JBYI'PAHHOrO Yria,
pedpo IBYTpaHHOTO YIJIa; TUHEHHBIM yroyl ABYTPaHHOTO yIiia; TpajycHas Mepa
JIBYIPAaHHOIO yTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, TPAaBUJIbHBI MHOTOI'DAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; IMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KJaccupuKanuu (BBINYKIbIE W HEBBIMYKJIblE MHOTOTPAHHHUKHU; MPaBUIbHBIE
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIE MPU3MBbI, TapalIeNICUIE/Ibl).



OnepupoBaTh MTOHATHUSIMMU: CeKyIas IIJIOCKOCTB, ceyeHue
MHOTOTPaHHUKOB.

OOBSACHITH NPUHITUIIBI TOCTPOCHUS CEUEHU M, UCTIONIB3Ysl METO/I CIEOB.

Ctpouth cedyeHusT MHOTOTPAHHUKOB METOJOM CJEAOB, BBINOJHSITH
(BBIHOCHBIC) IJIOCKHE YEPTSHKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BHI
CBEpXy, COOKY, CHU3Y.

Pemiath 3amaun Ha HaXOXJIEHUE T€OMETPUUYECKUX BEJIMUMH MO o0pasiam
WM aliTOPUTMAaM, MPUMEHSSI U3BECTHBIC aHAIUTUUECKUE METOJIbl TIPHU PEIICHUN
CTaHJIAPTHBIX MATEMATHUYECKUX 33/7a4 Ha BBIYMCICHHUE PACCTOSTHUM MEXAY
JIBYMsI TOYKaMH, OT TOYKHA JO MPSAMOM, OT TOYKH 1O IUIOCKOCTH, MEXKIY
CKPEIIHBAOIAMHUCS TPSIMBIMHU.

Pemiate 3amaun Ha HaXOXKJIEHHUE TEOMETPUUECKUX BEJIMUMH MO o0pasiam
WM aJiTOPUTMAaM, MMPUMEHSSI U3BECTHBIC aHAIMTUUECKUE METOJIbI TIPHU PEIICHUN
CTaHJIAPTHBIX MATEMaTUYECKHMX 3aJad Ha BBIYMCICHHUE VYIJIOB MEXIY
CKPCIIMBAIOIIUMUCA TPSAMBIMH, MEXAY MNOPsIMOM M IIJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Beruncnare 00bEMBI W IUIOMIAAM  TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mUpamMuaa) ¢ MpuUMEHEeHHeM (OPMYJ; BBIYHCIATH COOTHOIIEHUS
MEX1y TUTOIIAAsIMU TTOBEPXHOCTEH, 00bEMaMU 1OT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMH: CUMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

N3BnekaTp, mnpeoOpa3oBBIBATH U HWHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

[TpumensTe TeoMerpudeckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEAIOoJIaraloliuX HECKOJbKO IIaroB pPEIICHUs, €cClId YCJIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

[IpruMeHAT, NOpOCTEMIIHE NPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PELICHUH CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoaUTH pUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOJIyYEHHbIE 3HAHUSI HA MPAKTUKE: aHAJTU3UPOBATH PEaJIbHbIC
CUTyallud W TMPUMEHSATHh H3YUYCHHBbIE MOHSATHA B MPOILECCE IMOUCKA PEIICHUS
MaTeMaTu4ecKd CGHOPMYIUPOBAHHONW MPOOJIEMBI, MOACIUPOBATh pEATbHBIC
CUTyallUM Ha $3bIKE T'E€OMETPHUHM, MCCIEI0BATh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM TI'E€OMETPUUYECKHX IOHITUHW W TEopeM, ammapara aireOpsl;
pemaTth MPakTUYECKUE 3aJa4yM, CBSI3AHHBIE C HAXOXKJICHHEM TeOMETPUYECKHUX
BEJINYUH.



11 KVIACC

OnepupoBaTh MOHATUSMH: IHJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronue
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yrolire KOHNIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHADP, KOHYC, cdepa u map).

OOBIACHATH CLIOCOOBI MONYYEHHS TEJl BpALICHUSI.

KrnaccudunmposaTh B3auMHOE pacoNoKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHATUSAMHU: MIAPOBOH CETMEHT, OCHOBAaHHWE CErMEHTAa,
BBICOTA CETMEHTA; IIApOBOM CIJIOM, OCHOBaHHWE IIAPOBOTO CIIOS, BBICOTA
IIApOBOTO CJIOST; IIAPOBOU CEKTOP.

Bbrauciare 00bEMBI M IUIONIAJAM TMOBEPXHOCTEH TENI  BpallcHHS,
reOMETPUYCCKUX TN C MPUMEHEHUEM (OPMYIL.

OnepupoBaTh TOHATHSAMHU: MHOTOTPDAaHHHMK, BIHCAHHBIA B chepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJIO
BpAIIICHHS.

Bbryucisats COOTHOLIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoimoyiHATh  (BBIHOCHBIE) IUIOCKME YEpPTEeKHW M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS TEJI BpaIllCHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BbImoHATE  ACHCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKHUMHU CBOMCTBAMHU OHH
o0anaor.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh TMOHATUSAMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTrOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJECHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOPAaMH, CKaJISIPHOE MPOU3BEICHHE, PACKIAIbIBATh BEKTOP MO ABYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTs reoMerpuueckue (akTbl I PEHICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIAralolIMX HECKOJBKO IIaroB pPEIICHUs, €CId YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewats npocreiimme reoMeTpUYECKUE 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOIIEHUN U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOJbI MPU PELICHUH CTAHJIAPTHBIX MaTeMaTHYECKHX
3a/1au.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pacO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud U TNPUMEHATH H3YYCHHBIE NMOHATHSA B IPOLIECCE IMOUCKA PEIICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3a7a4yM, CBSA3aHHBIE C HAXOXXICHHEM I€OMETPUYECKUX
BEJINYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [{OK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 h% 10 1
FATBL MEACAY TIPAMBIMH H [LIIOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P yt https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM uudpoBbIe
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 T 12
eI Bpatleri https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
2 06 5 1
bEMBLTE https://m.edsoo.ru/1c209e37
bu6moreka [IOK
3 B 10 1
€KTOPBI ¥ KOOPAUHATHI B IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, o600IICHNE, 7 1 bu6mmoreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOHITHS
CTepEeOMETPHUU: TOUKA, IPAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha 1 bubnuoreka [JOK
PUCYHKAX: U300paxeHus https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, apaiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTus: nepecekaronmecs
bu6moreka [IOK
IJIOCKOCTH, MEepPECEeKaroIecs 1

https://m.edsoo.ru/2d8a9c99

IpsaMas 1 IJI0CKOCTb

IlonsaTus: MEPECCKAIOIIUECA
IIJIIOCKOCTH, IEPECEKAIOIMINECA 1
IpssMas 1 IJI0CKOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOTI'OI'paHHUKAaMHU,

n300pakeHNUEe MHOTOTPAaHHUKOB Ha 1 bubnunoreka [JOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax

HavaneHbie cBeneHus o kyoe u 1 bubnuoreka [JOK

NApaMUJIEe, UX Pa3BEPTKU U https://m.edso0.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monenn. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBegeHus o kyoe u
MUPAMUIE, UX Pa3BEPTKU U

bu6mmoreka [{OK

0 Mozenu. Ceuenus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsatue 06 akcCMOMaTHYECKOM

7 MMOCTPOCHUH CTEPEOMETPUMU: bubnuotexa [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsaTue 06 akcCHOMaTHIECKOM

8 MOCTPOECHUH CTEPEOMETPUHU: bubnuotexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

9 MOCTPOCHUH CTEPEOMETPHMU: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 MOCTPOCHUU CTEPEOMETPHHU: bubnuoreka [JOK
AKCOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
BsaumHoe pacnonoxeHue npsmMbIix

1 B IIPOCTPAHCTBE: MEePECEKAIOIINECs, bubnuoreka [JOK
napajuleJIbHbIE U https://m.edsoo.ru/1a2520f6
CKpEIINBAIOIINECS NPSIMbIE

12 [TapanienpHOCTb NPAMBIX U bubnuorexa [IOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

IJIOCKOCTEN B IIPOCTPAHCTBE:
NapajieiabHble NPAMbBIEC B
[IPOCTPAHCTBE; MApaUIEIbHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/93ad36b3

[TapamiensHOCTE IPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:

bu6mmoreka [{OK

13
[TapamiensHOCTE IPSIMO U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTriasl ¢ cOHanpaBJICHHBIMHU bubnuorexa [JOK
CTOPOHAaMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron mexay npsMbIMU B bubnuoreka [IOK
16
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnuoreka [IOK
MapajyieabHbIe INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napauiesibHbIX bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo0.ru/e504d656
[Ipocreiimre npoCcTpaHCTBEHHBIE
19 (uryphl Ha TUIOCKOCTH: TETPAd Bubmmorexa LIOK
P  TEIpAAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
bubnuoreka [JOK
20 I1 i
OCTPOCITHE CeeniH https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 I1 i
OCTPOCHIE CORCHIE https://m.edsoo.ru/ec26fe5d
22 KonTtponpHas paboTa o Teme bubnuorexa [IOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

"[IpsiMble U TUIOCKOCTH B
npoctpaHcTse. [lapannensHoCcTh
MPSIMBIX U IJIOCKOCTER"

https://m.edsoo.ru/9a0a9e56

[lepneHMKyYISIPHOCTD NPSAMOU U

23 TJIOCKOCTH: TICPIICHANKYIISIPHBIC Bubmnorexa LIOK
- HHEPTICHAHIYILP https://m.edsoo.ru/b19f6asd

MIpsIMbIE B TPOCTPAHCTBE

24 [IpsimMble apajuieabHbIE U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble mapayenbHbIe U bubnuoreka [JOK

25
MEPIEeHANKYISIPHBIE K TNTOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH bubnuoreka [JOK
MPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [IOK
MPSMOU U TIIIOCKOCTH https://m.eds00.ru/79165d15
Teopema o mpsiMoit bubnuoreka [IOK

28 .
MEePIEHANKYIISIPHOM MIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsimMoit bubnuoreka [JOK
MEePNEHANKYIISIPHOH MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimMoit bubnuoreka [JOK
MEePIEHIUKYIISIPHON IJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNAp U HAKIOHHBIE:

31 paccTosiHue OT TOUKH JI0 bubnuoreka [JOK
IJTIOCKOCTH, PACCTOSIHUE OT IPSIMOM https://m.edso0.ru/33c477d3
710 IIJIOCKOCTH

39 [lepnieHIUKYIIAp U HAKJIIOHHBIE: bubnuoreka [IOK

pacCTosAHUEC OT TOUKH OO

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

IIJIOCKOCTH, PACCTOSIHUE OT NMPAMOU
710 IJIOCKOCTH

[lepneHuKyIsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10

bu6mmoreka [{OK

33 IIJIOCKOCTH, PACCTOSTHUE OT MPAMOM https://m.edsoo.ru/a5b7b8e3
710 TJIOCKOCTHU
[lepnieHIuKyNAp U HAKJIOHHBIE:
34 paccTositHue OT TOYKHU JI0 bubnuotexa [JOK
IIJIOCKOCTH, PacCTOSTHUE OT MPAMOM https://m.edsoo.ru/dbee22bc
710 TJIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YOl bubnuotexa [JOK
MEXKy MPSIMOM U TIIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJ bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[leprieHAMKYASAPHOCTD MIOCKOCTEM:
38 MPU3HAK NEPIEHANKYIIPHOCTH bubmmorexa [JOK
g https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[lepneHMKYISIPHOCTD IJIOCKOCTEH:
39 HpIESH&KH Hegnei,I[I/IKyJI}IpHOCTI/I Bubmmorexa LIOK
g https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
40 IIPU3HAK MEPIEHINKYIIPHOCTU bubmorexa LIOK
g https://m.edsoo.ru/ba75dc57
JBYX IUIOCKOCTEN
41 Teopema o Tpéx nepneHAUKyIApax bubnuorexa [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX mepHeHANKYIApax brbamorexa [HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepneHIUKYIIpax bubmorexa HOK
https://m.edso0.ru/9f246736
KonTposasHas paboTta no temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubnuorexa [JOK
mIockocTe" u "YTIibl MeX Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE JIEMEHTBI
45 MHOTOTPaHHUKA, BBITYKJIbIE U Bubnmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBINYKJIbIe MHOTOT'PaHHUKU;
pa3BEPTKAa MHOIOTPAaHHUKA
[Ipu3ma: n-yronapHas mpusma;
TPaHU ¥ OCHOBAHUS MPU3MBI;
46 npsiMasi 1 HAKJIOHHAS TTPU3MBI; bubmorexa [IOK
https://m.edsoo.ru/b4ad63ad
O0KOBas U MOJIHAS TIOBEPXHOCTh
MIPU3MBI
47 [Tapannenenumnen, NpsaMOyroJibHbII bubnuoreka [JOK
napajiesienuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbpHasi mupamMuaa,
IpaHU ¥ OCHOBaHHE MUPAMUJIbI;
48 OOKOBAas U TOJIHASI IOBEPXHOCTh bubmmorexa [JOK
https://m.edsoo.ru/fblcdOa5
MUPaMHUIbI; IPABUIIBHAS U
yceu€HHas TUpaMua
49 [IpaBUsIbHBIE MHOTOTPAHHUKHU: bu6mmoreka [JOK



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

IOHATHUC MTPABUIIBHOI'O
MHOI'OrpaHHUuKa; IpaBUJIbHAA
IIpru3Ma 1 nNpaBujibHadg nupamMuaa,
IIpaBUJIBHAS TPEYTOJIbHA
MAPaMHUJIA U TIPABUIIBHBIN
TeTpasap; Kyo

https://m.edso0.ru/074c8865

50

[IpencraBnenue o NpaBUILHBIX
MHOTr'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

bu6mmoreka [{OK
https://m.edsoo.ru/a0fdd5bf

51

CummeTpus B IpOCTPAHCTBE:
CUMMETpUSL OTHOCUTEIIBHO TOYKH,
MPSAMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B TUPAMUJAX,
napajuleNIeIUIeax, MIPaBUIbHBIX
MHOTOTPaHHUKAX

bu6moreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruucienune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMarOHAJIH, YIJIbl

bu6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOY OBEPXHOCTH H
MOJIHOW MOBEPXHOCTHU MPAMOM
MIPU3MBI, TJIOMIa/1b OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
NPSAMOU MPU3MBbI

bubmuoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTU U
[IOBEPXHOCTHU MTPABUIIBHOMN
MIApPaMHU/JIbI, TEOPEMA O IIJIOLAIU
OOKOBOI TOBEPXHOCTH YCEUEHHOM

bu6mmoreka [JOK
https://m.edso0.ru/5603e30b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
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https://m.edsoo.ru/5603e30b

nmrupaMHnu bl

55 KonTtposnsHas pabota o Teme bubmmorexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
I1
56 onATHE 06 0OBEME https://m.edsoo.ru/7ad0020b
" bubnuoteka [JOK
;
> OObEM nupamu el https://m.edso0.ru/235171b3
" bubnuorexa [JOK
58 OObEM Mupamu el https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 OObEm mupamu el https://m.edso0.ru/79c¢10312
" bubnuotexa [JOK
60 OObEm mupamu el https://m.edsoo.ru/2faadc3f
N bu6moreka [IOK
61 OObEm MpH3MEI https://m.eds00.ru/79853608
N bu6moreka [IOK
62 06
DEM [IPH3MBL https://m.edso0.ru/1e053890
N bu6mmoreka [JOK
63 06
DEM [IPH3MBL https://m.edso0.ru/482d3f51
64 KonTtponbHas padoTa o teme bubnuoreka [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHUE, 0000IICHNE
65 cHUCTeMaTHu3als 3HaHHUM. bubmuoreka [JOK
ITocTpoenue ceueHui B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
66 [ToBTOpenue, 06061IeHNE bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/f7792ba9
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Beluncienue paccTosHUN: MEXIY
JBYMS TOYKaMH, OT TOYKHU 10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEKy CKpEIUBAOIIUMHUCS
MPSIMBIMU

67

Wrorosas koHTposbHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 06o0IICHNE
CUCTEeMaTU3als 3HaHH.
Brrunciienue yrioB: MexIy
CKPEIIUBAIOIIUMHUCS TTPSIMBIMH,
MEXKy NPSIMOM U IIJIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTSIMA

bu6moreka [IOK
https://m.edso0.ru/56765e8b

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue A op
n/n Bcero H3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: neHTp, paamnyc,
1 IUaMeETP; IIOAlb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edsoo.ru/0341bc2b
cdepbl
BsaumHoe pacnonoxenue chepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIHHIPUICCKOM 1 bubnuorexa [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymoIias 1 och; 1 bubnuoreka [JOK
IUIoIIaas OOKOBOM U ITOJIHOU https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue nunuHapa Ha

5 miockocTyu. Pa3zséprka nununapa. 1 bubnuoreka [IOK

CeueHns MUJIIMHApAa (HJIOCKOCTBIO,
napannenLHoﬁ nin

https://m.edso0.ru/016e25eb
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NEPIEHIUKYIIAPHON OCU
LHUAJTUHPA)

Konnueckas noBepXHOCTb,
o0pa3yrInne KOHUIeCKOU

bu6mmoreka [{OK

! IIOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepvHa,

8 o0pa3yroinas U 0Ch; IJIOMAIb bubmorera [JOK

. . https://m.edso0.ru/897dd3b2
OOKOBO M MOJHOM MOBEPXHOCTH
VYceu€HnsIil KOHYC: 00pa3 ue

9 Y BBICOTA,; OCHOB}’:IHI/ISI E 6(?;(;?315[ brbmorexa [OK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3obpaxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [IOK
MapajyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMMCaHHBIH

12 okoJ1o chepsl; chepa, BucaHHAS bubnuoreka [JOK
B MHOTOTPaHHUK UJIU B TEJIO https://m.edso0.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0BEM MIMHIIPA, KOHYCA bubnuorexa [IOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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https://m.edsoo.ru/26a03fb7

https://m.edsoo.ru/5513d87b

bu6mmorexa [IOK

15 O0Bé
BEM mapa u IomA, chep! https://m.edso0.ru/d189bde2
[TogoGHBIE TelIa B TPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY bubnuorexa [JOK
IIJIOIIAIIMH ITOBEPXHOCTEH, https://m.edsoo.ru/810cfleb
00BpéMaMu 1TOJOOHBIX TENT
KontponsHas pabota no temam

17 "Tena Bpamntennsa” u "OObeMBI bubmmorexa [TOK

" patt https://m.edsoo.ru/4a33a8ab
TE

18 BexTop Ha miockocTy U B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxeHue 1 BRIYUTaHHUE bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmmorexa LOK

P https://m.edsoo.ru/dee379¢eb
Paznoxenne BekTopa 1o Tpém
21 HEKOMILUIaHApHBIM BEKTOPaM Eubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapanmienenurnena
Pemenne 3a1a4, CBsI3aHHBIX C
22 IPUMEHEHUEM [IPABWII JEUCTBUI bubmnorexa [IOK
p p a https://m.edso0.ru/5a827900
C BEKTOpaMHu
KoopanHaTHO-BEKTOPHBIA METO
23 o I/IpiﬂleHI/II/I reOMef MYECKUX ! bubmnorexa [IOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
24 [IpssmoyronpHas cucreMa Bubmmorexa LIOK

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3axauu B

KOOpIMHATaX
YTroJ1 MeXK 1y BEKTOpPAMH.
25 CkansipHO€ TPOU3BE/ICHUE bubmorexa HOK
https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunicienue yrioB Mexay bu6mmoreka [{OK
MPSMBIMU U IJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponbnas paborta no teme
27 "BekTopsl 1 KOOPAWHATHI B Bubamorexa [JOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHuE, 0600IICHNE 1
28 CHCTEMAaTH3aLMs 3HAHUIA. bubnuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1
29 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo0.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEHUE, 0000IICHNE 1
30 cUcTeMaTH3alys 3HaHUi. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEHue, 06001mEeHNE U
N bubmuoreka [JOK
31 CUCTEMATHU3alHA 3HaHUH. 3a1aun

TUIAaHUMETPUH U METObI UX

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

peLeHus

[ToBTOpEHUE, 0000IICHNE U

32 cuCTeMaTu3alus 3HaHUMN. 1 bubnuorexa [JOK
OcHoBHBIE (HUTYPHI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUU
bubmuoreka [IOK
33 HroroBast KOHTpOJBbHAS paboTa 1 httos://m.e dsoc])_.lru Jecoadfc
34 [ToBTOpEHue, 06001mEeHNEe U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






