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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yue6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuaromuxcas 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIEero
00pa3oBaHUs, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, PEIBIBISIEMBIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 00Opa30oBaHUS.
Peanuzanus IPOrpaMMBbl o0ecreynBaer OBJIJICHUE KITFOYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIUMHI OCHOBY JIJISl CAMOPA3BUTHSI M HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OILIEKYIBTYpPHOTO, JMYHOCTHOTO U
MO3HABATEIBHOTO PAa3BUTHUS JTUYHOCTU 00YUaAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca Te€OMETPUM Ha YPOBHE CPEIHEr0o OOIIero
oOpa3zoBaHus 00YCIOBJIEHA MPAKTUUYECKON 3HAYMMOCTBIO METalpeIMETHBIX U
NPEIMETHBIX Pe3yIbTaTOB OOYYCHHS T€OMETPUU B HANPABICHUU JIMIYHOCTHOTO
pa3BuTHs 00ydYaronuxcs, GopMupoBaHus (YHKIIMOHATBLHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, HW3Y4YCHHUsS JPYrUX YYCOHBIX JHCHMIUIMH. Pa3Butne vy
oOydJaromuxcs MPaBWIbHBIX MPEJICTABICHUNA O CYIIHOCTH U TPOUCXOKICHUU
FCOMETPUYECKUX aOCTPaKIIUi, COOTHOIICHWU PEAIBHOTO ¢ HJCAIBHOIO,
XapakTepe OTPAKCHHUS MaTeMaTHYeCKOW HayKoW SBJICHUW U MPOIECCOB
peaJbHOTO MHUpaA, MECTE T€OMETPUU B CUCTEME HAYK M POJIM MaTeMaTHYECKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHUM M B TIPAKTHUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCS, a TaKkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afjanTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTtpus siBisieTCs OHUM U3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak 0OecleyrMBaeT BO3MOXKHOCTh M3YyUEHHS Kak
JTUCIUIUIMH €CTeCTBEHHO-HaYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHE, GOPMUPYEMOE MPU U3YUCHHH OO0YYarOIIUMUCS
NOHSITUMHBIX OCHOB TEOMETPUM H TOCTPOCHUU IEMOYKH JIOTMYECKHUX
YTBEP)KJEHUN B XOJI€ PELICHUSI TE€OMETPUUECKUX 3a]ay, YMEHHE BBIJIBUTAThH U
OMPOBEPraTh TUIOTE3bI HEMOCPEICTBEHHO MCIOIB3YIOTCA MPU PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHre OpueHTHUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00JacTIX NeATeTbHOCTH ueioBeka. OpueHTaIusl YeJIoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COLUAIbHOTO ObITHS, (opma
OTpaXKEHHSI OKPY>KAIOIIETO MHUPA, YCIOBHE YCIIEUTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JNEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUIBI Y4EOHOW W TPYIAOBOU NEATEITHLHOCTH,
ABIISIETCS OAHUM M3 MPOGECCHOHANIBHO BAXKHBIX KAa4ECTB, MOATOMY aKTyalbHa
3amaya (popMupoBaHHS y OOYYAIOUMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUHOCTH OOpPa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKOMN JACATEIBHOCTH 10 MHOTUM HAIPaBJICHUSIM.

Ilens ocBoeHMst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 6a3zoBOM
ypoBHE 00yueHUsT — 00I1Ie00pa3oBaTeIbHOE W OOMIEKYIbTYPHOE pa3BUTHE
oOydarommxcs 4epe3 oOecreueHne  BO3MOXXHOCTH  TNPUOOPETEHUS U
HCTOJIb30BAHUS CUCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUWA W JICHCTBUM,
cnenmuUIHBIX ~ TE€OMETPUU, BO3MOXXHOCTH  YCIICTHOTO  TPOJOJKEHUS
oOpa3oBaHHsA 10 CHEIMUATBHOCTSIM, HE CBS3aHHBIM C  MPHUKIAJTHBIM
MCITOJIb30BAaHUEM T€OMETPHH.



[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHA IS
oOydJarommxcs CpeaHeld IIKOJbl, HE HUCHBITHIBABIINX 3HAYUTEIHHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOro o01miero oopazoBanus. Takum oOpaszowm,
oOyyaroiuecsi Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEMaTUUYECKUE
YMCHHUS, CBSI3aHHBIC CO CICIM(PUKON TeOMETPHH U HEOOXOAUMBIC ISl KU3HH B
COBpEMEHHOM obmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3YyUUTh
reoOMETpHI0 OoJiee TIIyOOKO, €CJIM B JlallbHEHIlIeM BO3HUKHET HEOOXOAUMOCTD B
reOMETPUYECKUX 3HAHMSIX B TPO(ECCHOHATEHON e TEIbHOCTH.

JlocTikeHue 1Lenu OCBOEHUS IMPOTrpaMMbl OOECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIUX 3adad. lIpuopuTeTHBIMH 3aJadamMH OCBOCHHS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsStOTCS:

e (opMHpOBaHWE TIPEJCTABICHUS O TEOMETPUU KaK YacTH MHPOBOU

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAFOIIHM MUPOM;

¢ (opMHpOBaHKE MPEACTABICHUSI O MHOTOTPAHHUKAX M TEJaX BPAICHHUSI
KaKk O BaXHEHIIMX MATEMaTHYCCKUX MOJENIAX, IO3BOJISIOIINX
OIKMCHIBATH U M3y4YaTh PA3HBIC SBICHUS OKPYXKAIOMIET0 MHUPA;

e (opMHpOBaHHWE YMEHHs pAcCIO3HABaTh HAa YEPTEkKaxX, MOJEIIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJla BPAICHUS;

® OBJIAJICHHE METO/IAMH PEIICHUS 3a/1a4 Ha MMOCTPOEHUS Ha U300 pasKeHUSIX
IPOCTPAHCTBEHHBIX (DHUTYD;

e (opmMupoBaHHE YMCHHUS ONCPUPOBATH OCHOBHBIMH TIOHSITHSAMHU O
MHOTOTpaHHUKaX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

® OBIAJCHWEC QITOPUTMAMH PCIICHUS OCHOBHBIX THUIIOB  3ajad;
dbopMHUpOBaHUE YMEHHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KIeHUsl B XOJie¢ PEHICHUS] CTEPEOMETPHUUECKUX 3a7ad U 3a7ad ¢
IPAKTUYECKUM COJIEpKAHUEM;

® pa3BUTHE  MHTEIUJICKTyalbHBIX W  TBOPUYECKUX  CIOCOOHOCTEH
oOy4Jarommuxcs, IMO03HABATEIbHOW AaKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHUH, KpUTUYHOCTH MBIIIJICHUS;

e (QopmupoBanue  (YHKIMOHAIBHOH  TI'PaMOTHOCTH,  peJIeBaHTHOM
T€OMETPUU: YMEHHME pAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHTYalUsX W TIPH U3YYCHUH JPYTUX y4COHBIX [PCAMETOB, POSIBICHIS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIMPOBATh WX Ha S3BIKE
T€OMETPUU M  CO3/1aBaTh TI'E€OMETPUUYECKHE MOJEIH, TMPUMEHATDH
OCBOCHHBI TEOMETPUYECKHM amnmapar Uil pPEUICHUs IPaAKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATH U OLICHUBATH MOJYICHHBIE
PE3YNbTATHI.

OTnMuuTeTFHON 0COOEHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIOUEHUE B KypC
CTEpEOMETPHH B Hauyaje ero W3y4eHus 3aj7ad, pellaeMbIX Ha ypOBHE
WHTYUTHBHOTO TO3HAHUSA, U ONMpPENeNEHHBIM 00pa30oM OpraHuW30BaHHas paboTa
HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIIEHUS, CTAMYJIUPYET MPOTEKaHUE WHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
TaNTbHEUIIIEMY U3YYCHHIO TTPEIMETA.

[Ipenmoutenue oTAaéTCs HATIATHO-KOHCTPYKTUBHOMY METONY OOYYCHWS,
TO €CTh TEOPETHUYECKHE 3HAHHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  NIeATeTbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
MPEACTABIICHUN Yy Yy4YalUXCS B KypCce€ CTEPEOMETPUU MPOBOAUTCA 32 CUET
pelIeHusl 3a7ad Ha CO3JaHUE TPOCTPAHCTBEHHBIX O0Opa3oB © 3ajad Ha
OTepHpOBaHUE MPOCTPAHCTBEHHBIMH 0Opa3amu. Co3nanne o0pas3a mpOBOIUTCS C



OMOpPOI HAa HATJISITHOCTh, @ ONIEPUPOBaHUE 00PA30M — B YCIOBUSX OTBJICUCHUS OT
HArJSIHOCTH, MBICIEHHOTO U3MEHEHUS €T0 HCXOJHOIO CONCPKAHUA.

OcHoBHBIE coepKaTeNbHbIe TUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpansukn», «lIpssMbple HW TMUIOCKOCTH B NOPOCTpaHCTBE», «Tena
BpanieHus», «BekTopsl M KOOpAWHATHI B MpocTpaHCTBe». DopmupoBaHue
JIOTUYECKUX YMEHUMN pacHpeeNaeTCsi HE TOJIBKO MO COJEPKATEIbHBIM JIMHUAM,
HO U TI0 TojilaM 00y4YeHHUs Ha YPOBHE CpeTHEero o0IIero 00pa3oBaHus.

Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOCHHUsI pabouell mporpamMMmbl, pachnpeneia€HHbBIM MO0 TojaM OoOydeHus,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJICHUE TE€OMETPUUYECKUMU
NOHATUSIMH Y HABBIKAMM OCYIIECTBIISIIIOCH TOCIEA0BATEIBHO U MOCTYIATENBHO,
C CcoOJoIeHUEM TIPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKJIIFOYQJIKNCh B OOIIYH  CHUCTEMY TIE€OMETPUYECKHX  MpPEJACTaBICHUMN
oOydJaromuxcs, pacmupsiss U yrayosnss e€, oOpas3ysi MPOYHbIE MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 gac
B Henento B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yuyeOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpEeCcEKaroluecs,
NnapajiyieIbHbIE W CKpEelIMBaOIIMecs npsaMble. [lapaiienbHOCTh TPAMBIX H
IUIOCKOCTEN B NPOCTPAHCTBE: MAPAJUIEIBHBIE IMPSAMBIE B IPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSIMBIX; MMAPAUIEIbHOCTh MPSAMOU U IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHU; YroJd MEXKAY MPAMBIMA B TPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTel. IlpocTteiimme mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPA3Ip, KyO, Napayjiesenurne; moCTpOeHuEe CeYeHHI.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIICHAUKYJISIPHBIE TIPSMbBIC
B MPOCTPAHCTBE, MPSAMBIE MapajuiebHbIE U MEPHEHAUKYIAPHbIE K TIIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeOopemMa O MpAMOi
NEPIEeHANKYISIPHON MIIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YIOJl MEXKY NMPSIMOU U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHWHEWHBIM yroj JBYTPAaHHOTO yIJiA.
[lepnieHAUKYJISp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHHUE
OT TMpAMOM  J10  IUIOCKOCTH, TMpPOEeKHus  (Urypbl Ha  IUJIOCKOCTD.
[lepneHAUKYJIAPHOCTh IJIOCKOCTEW: MPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

MHoOrorpaHHuKu

[lonsiTHE ~MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU; pPa3BEPTKA MHOTOIPAHHUKA.
[Tpu3ma: N-yroapHas npu3Ma; rpaHyd U OCHOBAHHUSI TPU3MBL; IIPSAMasi U HAKJIOHHAs
npu3Mbl; OOKOBas W TOJHAs TMOBEPXHOCTh mpu3Mbl. [lapannenenunen,
MPAMOYTOJIbHBIA TapajUIelIeNuIe]] U €ro CBoMcTBa. llupamuma: N-yronbHas
NUpaMuia, TpaHd W OCHOBaHWE MUPAMUbI; OOKOBas M TOJIHAS TOBEPXHOCTD
NUpaMUbl; OpaBUJbHAas M YCEUEHHAs NOUpamMuga. OJEMEHTbl MNPU3Mbl U
nupamuabl.  [lpaBUnbHBIE =~ MHOTOTPAHHUKH:  TOHSATHE  IPaBUIIBHOIO
MHOTOTpaHHUKA; MpPaBWIbHASA NpPU3Ma W MpaBUJIbHAS MHUPAMHIA; MPAaBUIbHAs
TpeyrojibHasg THUpaMHIa M TpPaBUJIBHBIN TeTpadap; kyO. IlpencraBieHue o
MPaBUJIbHBIX MHOTOTPAHHHMKAX: OKTa’Jp, NoAeKadap u wukocarap. CeueHus
MPU3MBI U IUPAMUJBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOI,
IUIOCKOCTU. DJIEMEHThl CHUMMETPUUM B NHUPaMUAaX, MNapajijieienunenax,
MIPaBUJIBHBIX MHOTOI'PAHHUKAX.

Breruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOMAh OCHOBAaHW, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHOM MNUPAMUIBI,
TeopeMa O IUIomaau yceuéHHou mnupamujbl. Ilonstue o6 o0véme. OO0BEM
MMAPAMUBI, TPU3MBI.

[Tomo6HBIe Tema B mpocTtpancTBe. COOTHOMIEHUS MEXKAY IUIONMIAISIMHE
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

11 KVIACC



TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCThb,  OOpasywoliue  MWIMHAPUYECKOM
MOBEPXHOCTH, OCh IWIMHAPUYECKON MOBEpXHOCTU. [[unuHAp: OoCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3yrolass M OCh; IUIONIAAh OOKOBOW M TOJIHOU
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yoIire KOHUYECKOW TOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOM moBepxHocTH. KoHyc: ocHOBaHHME U BepIIMHA,
oOpasymoriasi ¥ OCh; IUIONIaJAh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yloliie 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMAadb MOBEPXHOCTH C]ephl.
B3aumHoe pacnonoxenue chepbl M IJIOCKOCTH; KacaTelbHas MJIOCKOCTh K
cthepe; mwiomaas chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmiMHapa U
KOHYca.

KomOunanuu Tenm BpaileHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omucaHHbIH OKoJI0 cdepbl; chepa, BIucaHHAST B MHOTOTPAHHUK, WU TEJO
BpaIlcHUsI.

[Tonsitue 06 oOwvéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME TPSIMOYTOJBHOTO Mapajuienenunena u ciuefacTBuss u3 He€. OO0béM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u wiomaab cQepsol.

[TogoOupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuennss nunuHIpa (MapajuiesibHO M TMEPIEHIUKYJISAPHO OCH), CEUYEHHUS
KOHyca (mapajijieIbHOe OCHOBAHMIO M IMPOXOJIAIEe Yepe3 BEPIINHY), CEeUeHUs
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CIlIOKEHHWE W BBIUMTAHUE
BEKTOPOB. YMHOJKEHHME BEKTOpa Ha 4ucio. PasioxkeHue BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTopaMm. I[IpaBuno mnapamnenenunena. Pemenuwe 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JIECHUCTBUUA C BeKkTOopamu. [IpsiMmoyrosbHas
chcTeEMa KOOpAuHAT B IpocTtpaHcTBe. Koopawuatel BekTopa. IIpocreitmue
3a/laud B KOOpPJIMHATAX. YTOJ MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB. BbluucieHnue yrioB Mexay OIpsiMbIMU U TUIOCKOCTsIMU. KoopinHaTHO-
BEKTOPHBI METOJ IIPU PEIICHUN T€OMETPUUECKUX 3a]1ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI TPOTrpaMMbl Y4EOHOrO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBa, MPEe/ICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TNPOLEAYp TPaKJAHCKOro obuiecTBa (BbIOOPHI, OMNpOCHl WU Mp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLMAIBHBIMUA MHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKHAaHCKOM  HMJICHTHYHOCTH,
YBaKEHHMS K MPOILIOMY U HAaCTOAIIEMY POCCHUICKON MaTEeMaTUKH, IIEHHOCTHBIM
OTHOIICHHUEM K JOCTHXKEHHMSIM POCCUUCKMX MAaTeMaTMKOB M POCCHUMCKOM
MaTEMaTUYEeCKOM IIKOJbI, K HCIIOJb30BAHHUIO ATUX JIOCTHXKEHUM B APYTHX
HayKaxX, TEXHOJIOTHX, chepax SIKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUSI, OSTUYECKOTO TOBEACHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NESITEIIbHOCTBID YUYEHOTO; OCO3HAHMEM JIMYHOIO BKJaJa B IOCTPOEHHE
YCTOMYUBOTO OYIYIIETO.

JcTeTHYecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUDPY, BKJIIOYAs 3CTETUKY MAaTEMaTHYECKUAX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMYHBOCTBIO K MaTEeMaTHYECKHMM  aclleKTaM pPa3judHbIX BHUOB
UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HaHHUS B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TNHUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peTyJsipHas pu3nuecKas akTHBHOCTH); (U3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTUBHO-03I0POBUTEIIBHON
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  mpodecCHOHANBHON  JEATEeIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH M ¢ NMPUIOKCHUSIMH, YMCHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mpodeccMu M Pean30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30oBaHUIO Ha MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMAaTUUYE€CKOM HAPaBJICHHOCTH.

IKO0JIOrHYeCKOoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYphl, TTIOHUMAaHUEM BIIWSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  IPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpeabl, OCO3HAHMEM TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX
po0JIeM; OpHUeHTaIlMe Ha TPUMEHEHNE MAaTeMaTHUECKUX 3HAHUH JJIs1 PEIICHUS



3a/1a4 B 00JIACTU OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHUS MTOCTYIIKOB U OLEHKH UX
BO3MOJKHBIX ITOCJIEACTBUM JJIs1 OKPY/KAOIIEH CPEbI.

IleHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpOBHIO pa3BUTHS HAYKHM M OOIIECTBEHHOW MpPaKTUKH,
MOHUMaHUEM MAaTEMaTUYECKON HAyKU Kak c(epbl YEI0BEUECKOU J1eATeTbHOCTH,
ATAnoB €€ pa3BUTHU U 3HAYMMOCTH ISl PA3BUTHS LIUBUIIM3ALUU; OBJIAJECHUEM
A3bIKOM MAaTEMATUKH U MAaTeMaTHYECKON KYyJbTYpPOl KaK CPEICTBOM IO3HAHUSA
MHpA; TOTOBHOCTBKO OCYLIECTBIIATH MPOEKTHYIO M  HCCIEN0BATEIBCKYIO
NEATENbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMEeTHBIE PE3YJIbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO TIPEeIMETa
«MareMaTuKa XapaKTePU3yIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HAGAMEIbHOIMU  OCliCMBUSAMU,  VHUBEPCATILHLIMU — KOMMYHUKAMUBHLIMU
OeticmeusMU, YHUBEPCATbHLIMU Pe2YIAMUBHbIMU OeUCMBULMU.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00VHaArOWUXcs (ocsoenue
Memo008  NO3HAHUSL — OKPYJCAOUlec0  Mupda, NpuMeHeHue  J102U4ecKux,
uccne008amenbeKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue NecTBUA:

® BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHABJIMBATh

CYIIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIIMKI, OCHOBAHUS ISl 0000IICHUS U
CpaBHEHUSI, KpUTEPUH TPOBOIUMOT'0 aHAJN3A;

® BOCIpPUHUMATh, (OPMYIHPOBATH U MPEOOPA30BLIBATH CYXKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHBIC, €IUHUYHbIC, YACTHbIE U O0OIIHE;
YCIIOBHBIE;

® BBISIBIISITH MaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aWMOCBA3U W
npoTuBOpeursi B (akTax, JAaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUISL  BBISBIICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

® JeiaTh BBIBOJBI C HCIOIB30BAHUEM 3aKOHOB JIOTHKH, JECIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

® [POBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTeMaTUYECKHUX
yTBEpXKJIeHUH  (MpsAMble W OT  NPOTHBHOTO),  BBICTpaMBaTh
apryMeHTAaINIO, TPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CYXKJICHUS U BHIBOJIBL;

e BBIOMpATH crOco0 pemieHus] y4eOHOW 3amadyn (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

® WCIIOJNB30BAaTh  BOMPOCHl KaK  HMCCJIEAOBATEIBCKHA  WHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (HUKCUPYIOIINE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATh UICKOMOE ¥ IaHHOE, () OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



00beKTa, SBICHUSA, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKAY
00beKTaMU, SBICHUSIMHU, POIECCAMMU;

CaMOCTOSITeIbHO  (OpPMYyIUpPOBAaTH O0O0OIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000IIICHUH;
IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MHPOPMALUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpPUpPOBaTh HH(MOpMaILUIO, MPEACTABIATH €€ B Ppa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAA&KHOCTb  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom
CchoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo0wmenue:

BOCIPUHMMAaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBUSIMH U 1IEJISIMU OOIICHHSI; ICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO
TOYKY 3PCHHS B YCTHBIX M TUCbMEHHBIX TCKCTaX, JaBaTh IMOSCHECHUS TI0
X0y pelieHus 3a7a9i, KOMMEHTHPOBATH ITOJIYICHHBIN PE3YIIbTaT;

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOTPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, pEIIaeMOil 3a/1a4ur, BHICKa3bIBaTh MJICH, HAIICJICHHBIC
Ha TIOWICK PEINEHUsS; COIMOCTaBISATh CBOM CYXICHHUS C CYXICHUSIMHU
IPYTUX YYaCTHUKOB JHaiiora, OOHapyXHWBaTh Pa3IMYHe U CXOACTBO
NO3WIINIA; B KOPPEKTHOU (opMe (opMyIUpOBaTh pa3HOTIACHS, CBOM
BO3PaKEHUS;

NPEICTaBIATh  PE3yAbTaThl  pENICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCJICJIOBAHUS, TIPOCKTa; CAMOCTOATENHHO  BbIOMpaTh  (opmar
BBICTYIUICHHST C y4YETOM 3aJad TPE3CHTAlMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NMOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHANBUAYaTBLHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
IeJTh COBMECTHOM  NIEATENbHOCTH, IJIAHUPOBATh  OpPTaHU3AIMIO
COBMECTHOM pPabOThI, pachpenesTh BUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OoOMEH
MHEHUH, «MO3TOBBIC MITYPMbI» U MHBIC); BHITIOIHITH CBOIO YACTh PA0OTHI
U KOOPJAWHHPOBATH CBOM JEHUCTBUS C JIPYTUMH UYJICHAMH KOMAaHJIbI;
OIICHMBATh KAYECTBO CBOETO BKJIA/Ja B OOIIMIA MPOIYKT MO KPUTEPHSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Vuusepcanvnvle — pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U IHCUZHEHHBIX HABLIKOE6 JIUYHOCTU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

® BIAJETh HaBbIKAMHU [I03HABATEIbHOM pedIeKCUM KaK OCO3HAHMS
COBEPIIAEMBIX JEHCTBUI U MBICIUTENBHBIX POLECCOB, UX PE3YIIBTATOB;
BIAJIETh CIOCOOAMM CaMOIIPOBEPKM, CaMOKOHTPOJS Ipouecca U
pe3yibpTaTa peleHrus MaTeEMaTUYECKON 3aa4u;

® MpPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

® OICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IPUYHMHBI JOCTHKEHHS WU HETOCTUKEHHUS PE3YIBTATOB AEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MIPsIMasi, MIIOCKOCTb.

[TpruMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX IMPH PEIICHUU
TeOMETPUYCCKUX 3a]1a4.

OnepupoBaTh MOHATHSAMH: TAPALIEIBPHOCTE M TEPIECHIUKYISIPHOCTD
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh NOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO YTJIa,
pedpo ABYrpaHHOTO yTJa; JMHEWHBIN yroyl ABYIPaHHOTO yTria; IpaaycHas mMepa
JIBYTPaHHOTO yTIa.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHHUK, BBIMYKJIBIH M HEBBITYKJIBIH
MHOTOTPaHHUK, AJIEMEHTHI MHOTOTPaHHUKA, IPABUIBLHBIH MHOTOTPDAaHHHK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (MHpamMuaa; MPU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH, BBIOMpass  OCHOBaHUS IS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, IPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIC U HAKJIIOHHBIEC MIPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBaTh MOHATUSIMHE: CEKYIIas TIIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBICHATH IPUHITUIIBI TIOCTPOSHUST CEYCHUH, UCTIONIb3YS METO]] CJIECIIOB.

Ctpouth ceuYeHHUS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIECHUE TEOMETPUUECKUX BEIMYWH MO OOpas3iam
WM aJTOPUTMaM, IPUMEHSSI U3BECTHBIC aHATUTUYECKUE METOJIBI TPU PEIICHUN
CTaHIAPTHBIX MATEMATHUYECKUX 3a71a4 Ha BEIYUCIICHUE PACCTOSTHUIN MEXKITY TBYMS
TOYKAMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIIOCKOCTH, MEXIY
CKPEIIUBAIOITUMUCS TIPSIMBIMHU.



Pemiath 3amaun Ha HaXOXJEHHUE TEOMETPUUECKUX BEJIMYMH IO oOpasziam
WA JITOPUTMaM, IPUMEHSSI U3BECTHBIC aHATUTUYECKUE METObI IIPU PELICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a1a4 Ha BBIYUCIEHUE YIJIOB MEXIY
CKPELIUBAIOIIUMHUCSA NPAMBIMHA, MEXAY TMPIMOW U TUJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsats 00BEMBI U IUTOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ TpuUMeHEeHHeM (GOpPMYJ; BBIYUCIATH COOTHOIICHUSI MEXKIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMaMU TTOJO0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPHUS B IMPOCTPAHCTBE;, LIEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CAMMETPHUHU (DUTYPBHI.

N3Bnekars, mnpeoOpa3oBbBIBaTh W HWHTEPIPETUPOBATH HHQPOpMAINIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

[TpumensTs reomeTpuueckue (HakThl IJisl PEIICHHS CTEPEOMETPUUECKUX
3a7a4, NPEAIoararlliuX HECKOJIbKO IIaroB pPEIICHUSA, €CIH  YCJIOBUs
IPUMEHEHHUS 3aJ1aHbl B sSIBHOU (hopme.

[IpumenAT, TpOCTEMIINE NPOTPAMMHBIE CPEACTBA H  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aaY.

[IpuBOINTE TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
YKU3HH, PACIIO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEATbHbBIC
CUTyalluh W NPUMEHATh W3YYECHHBIC IOHSTHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4YeCKu C(HOPMYITUPOBAHHON TIPOOJEMBbI, MOJACIHPOBATH peabHbIE
CUTyallUM Ha $3bIKE T'E€OMETPUM, HCCIENOBaTh IIOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATHM M TEOpeM, armapara aireopbl;
pelarh MPaKkTUYECKUE 3aJa4yd, CBSI3aHHBIE C HAXOXKIEHUEM TI€OMETPUYECKUX
BEJINYMH.

11 KIJACC

OnepupoBaTh MOHATUSMHU: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yIolue
IWIMHJIPUYECKON  MOBEPXHOCTH; IIWIMHIAP; KOHHYECKas TIOBEPXHOCTb,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacroioxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMU: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CETMEHTA; IAPOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOS, BEICOTA IIAPOBOTO
CJI0S1; IIApOBOU CEKTOP.

Beruucnsate  00bEMBI M TUIOMIAAM TOBEPXHOCTEH TeNl  BpalleHWUS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIHCAaHHBIM B cdepy u
OMMCAaHHBIA OKOJNIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOLIAIIMHU TOBEPXHOCTEN 1 00BEMAMU
MOTOOHBIX TEJL.

N306pakate m3zydaembie (UTYpPHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) IUUIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.



W3BnekaTp, HHTEPHIPETUPOBATH W MIpeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYpaX, MPEICTABICHHYIO HA YepTexKax
U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE NEHUCTBUSA CIIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YUCII0, OOBIACHITH, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T.

[IprMeHATh IpaBUIIO NapajulesIenuIeaa.

OnepupoBaTh NOHATUSAMM: JE€KapTOBBI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI
MEXY BEKTOpaMM, CKaJSIPHOE IIPOU3BEIACHUE BEKTOPOB, KOJUIMHEApHBIE WU
KOMIUIaHAPHBIE BEKTOPBI.

Haxonute cyMMy BEKTOPOB M IPOM3BEACHHME BEKTOpPAa Ha YMCIIO, YIOJI
MEXKJly BEKTOPAMU, CKAISIPHOE NPOU3BEICHUE, PACKIIAAbIBATL BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTe reoMerpudeckue (GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEAIOJIAraloliuX HECKOJIBKO IIAaroB pPEUICHUs, €eCIU  YCIOBUsA
NpUMEHEHHUS 3aJJaHbl B SIBHOU (popMme.

PemaTte npocrenimme reoMeTpuyecKue 3aa4i Ha MIPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOA.

Pemate 3amaun Ha [J0KAa3aTENbCTBO MATEMAaTUYECKHMX OTHOILUCHUW W
HaXO0XJCHUE TEOMETPUUYECKUX BEIMYMH M0 o0pa3laM WM alropuTMam,
IIPUMEHSS. U3BECTHBIE METOJbI IPU PELICHUU CTAaHIAPTHBIX MATEMaTUYECKUX
3a/1ad.

IIpuMensaTs mpocTeHlIne MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3aay.

IIpuBOaUTE IIpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U
JKU3HM, PACIIO3HABATH IIPOSABICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIyYEHHBIE 3HAHUA Ha NPAKTUKE: AaHAIM3UPOBATH PEajbHbIC
CUTyallud U TNPUMEHATH W3YYCHHBIC IOHATHA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YecKu C(HOPMYITHUPOBAHHOM NPOOJIIEMBbI, MOJAEIUPOBATH peEabHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IMOCTPOECHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pelmaTrh MPAaKTUYECKUE 3aa4yM, CBSA3aHHBIE C HAXOXXICHHEM TI€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
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bubmmoreka [JOK
1 B
BEAICHIE B CTCPEOMETPHIO 10 https://m.edsoo0.ru/1c209e37
[IpsiMbI€ M TIIOCKOCTH B
9 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEMN
3 [TepieHAMKYISAPHOCTH 12 bubnuoreka [IOK
MPSAMBIX U IIOCKOCTEH https://m.edso0.ru/1c209e37
VYTl MeXay NPIMBIMU U bubnuoreka [IOK
4 10 1 .
TJIOCKOCTSIMU https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M
HOTOTPaHEHET 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
6 06
DOMBL MEOTOTDEHHIROB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnunoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOI'PAMME



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

I[TPOTPAMME

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbi padoTbI padoTsI
bu6morteka [IOK
1 T
©1d Bpatieni 12 https://m.edso0.ru/1c209e37
N bubnuotexa [JOK
2 06
DEMBLTET S 1 https://m.edsoo.ru/1c209e37
Bexkrops! n
3 KOOPJIUHATHI B 10 1 bubnmmoreka HOK
P https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHME, . 1 bubnuorexa [JOK
CHUCTEeMaTHU3alUs https://m.edso0.ru/1c209e37
3HAHUM

OBLIEE KOJIMYECTBO
YACOB I10 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KoumnuecTBo yacos DJIeKTPOHHbIE
1| uudposeie
Tema ypoka ara u3y4eHust
/ P Bcero KO;TP OTBHBIE a y o0pa3oBaTejibHbIE
n PaboTHI pecypchl
OcHOBHBIE TIOHSTHS CTEPEOMETPUH: TOUKA,
npsmMasi, II0CKOCTh, MPOCTpaHCcTBO. [IpaBuia bubnuorexa [JOK
1 M300pakeHUsT Ha PUCYHKAX: W300pakeHus 1 https://m.edsoo.ru/aecc77c
IJTOCKOCTEM, TapajlIeNIbHBIX MPSAMBIX d
(0Tpe3KkoB), cepeuHbI OTPE3Ka
[TonsiTHs: Mepecekarouecs MIOCKOCTH, bubmorexa HOK
2 1 https://m.edsoo.ru/2d8a9c9
nepeceKaroluecs npsmasi ¥ miocKocTh 9
bubnuoreka [IOK
[TonsiTHs: mepecekaronuecs MIOCKOCTH, 1
3 1 https://m.edsoo.ru/db685e7
nepeceKaroIuecs npsmas 1 miocKoCTh 3
3HAKOMCTBO C MHOTOT'PaHHHKaMH, bubnuorexa [JOK
4 n300pakeHNEe MHOTOTPAaHHUKOB Ha PUCYHKAX, 1 https://m.edso0.ru/a63959
Ha IPOEKIUOHHBIX YepTexax d
HavaneHbie cBenieHus 0 Kyoe U mupamuie, ux
pa3BépTku U Mojaenu. CeueHus bubnunoreka [JOK
S MHOTOT'PAHHUKOB 1 https://m.edsoo.ru/b30dff3
8
6 HavanwsHbie cBeieHus 0 KyOe U mupaMuie, uxX 1 bubnunoreka [JOK



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

pa3BEpTkuU U Mojenu. CeueHus
MHOTI'OIr'paHHUKOB

https://m.edsoo.ru/3d8ffd3
2

[TonsiTHE 00 AKCHOMATUYECKOM MTOCTPOCHUN bu6mmoreka [{OK
7 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5caf
CIEJICTBUS U3 HUX €
[Tonsatre 06 aKCHOMATHYECKOM TIOCTPOCHUH bu6morteka [IOK
8 CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN U https://m.edso0.ru/239c8ch
CJIEJICTBHS U3 HUX 4
[Tonsatre 06 aKCHOMATHYECKOM TIOCTPOCHUH bu6moreka [IOK
9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHN U https://m.edso0.ru/65c6b10
CJIEJICTBHS U3 HUX 6
[TonsaTre 06 aKCHOMATHYECKOM TIOCTPOCHUH bu6moreka [IOK
10 | crepeomeTpHH: aKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/258fc24
CJIEACTBUS U3 HUX 5
B3anmMHoe pacrniosioskeHue IpsIMbIX B bubnuorexa [JOK
11 | mnpocTpaHCTBE: EepeCceKaOMUecs, https://m.edsoo.ru/1a2520f
napajuieNibHble U CKPEIIUBAIOIIUECs IPSIMbIE 6
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEHN B bubnuoreka [JOK
12 | mnpocTpaHCTBE: mapaylieabHbIC MPSMBIE B https://m.edso00.ru/93ad36b
MIPOCTPAHCTBE; MapaICIbHOCTh TPEX MPSMBIX 3
[TapanienbHOCTh MPSAMBIX U IIIOCKOCTEH B bubnuoreka [JOK
13 | mnpoctpancrtse: [lapanenbHOCTh MPAMOUN 1 https://m.edsoo.ru/eeld19b
IIJIOCKOCTH 9
bu6mmoreka [JOK
14 | VYrasl ¢ coHanpaBleHHBIMU CTOPOHAMHU https://m.edsoo0.ru/9f4071b

9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9

bubmuoreka [IOK

15 | VYrou Mexay npsSMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/fe73386
2
bu6mmoreka [{OK
16 | VYrox Mexmy NpsSMBIMHU B IIPOCTPAHCTBE https://m.edso0.ru/2935a9%a
0
[TapanneabHOCTh INIOCKOCTEN: NTapauIeIbHbIC bubamorera LOK
17 P - ap https://m.edso0.ru/2e18f25
IJI0CKOCTH 5
bu6moreka [IOK
18 | CsoiicTBa mapauIeIbHBIX IIIOCKOCTEH https://m.edsoo0.ru/e504d65
6
[IpocTeitmme mpocTpaHCTBEHHBIE PUTYPHI HA brbmorexa [TOK
19 P pocip P https://m.edsoo.ru/4a28dc0
IJIOCKOCTH: TETpadip, KyO, mapasienenumes >
bu6moreka [IOK
20 | TloctpoeHue ceveHMiA https://m.edso0.ru/1d434d0
f
bu6mmoreka [IOK
21 | TloctpoeHue cevyeHMIA https://m.edsoo.ru/ec26fe5
d
KontponbHas padota o Teme "IIpsmbic u bubnuoreka [JOK
22 | mIockocTH B mpocTpaHcTBe. [lapamienbHoCTh https://m.edsoo.ru/9a0a9e5
MPSAMBIX U IJIOCKOCTEH" 6
[lepnieHIUKYIAPHOCTH MPSAMOH U TIIOCKOCTH: bubmorexa HOK
23 P yIBIP P ' https://m.edso0.ru/b19f6a5

NEPpUNCHAUKYIIAPHBIC ITPAMBIC B IIPOCTPAHCTBC

d



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d

[IpsimMble napajuIenabHbIE U NIEPIICHIUKYIISIPHbBIE

bubmuoreka [IOK

24 https://m.edsoo.ru/0ac11c9
K IUIOCKOCTH 5
IIpsiMble mapasieIbHbIE U IEPIEHANKYIISIPHBIE bubmorexa [IOK

25 p P P yp https://m.edsoo.ru/ba54596
K IUIOCKOCTH 6
TIpu3Hak neprneHIuKyJIIpHOCTH IPIMON 1 bubmorexa LOK

26 p p yip p https://m.edsoo.ru/f85bfc4
IUIOCKOCTH 5
TIpu3Hak neprneHIuKyJIApHOCTH IPIMOM 1 bubmorexa LIOK

27 p PHCHHKYIAD p https://m.edso0.ru/79165d1
IUIOCKOCTH 5
TeopeMa o IpsIMOH NEPHIEHIUKYIISIPHON bubmorexa LOK

28 P P PHCHAKYIAP https://m.eds00.ru/635¢508
IJIOCKOCTH -
Teopema o npsIMOU NEPIEHIUKYIIIPHON bubmorexa LIOK

29 P P P YIAP https://m.edsoo.ru/bd3745f
IJIOCKOCTH g
TeopeMa o OpsIMOU NEPHIEHAUKYIISIPHON bubmmorexa LIOK

30 p p p yIIp https://m.edsoo.ru/7d18834
IJIOCKOCTH b
[lepneHauKyIIsp ¥ HAKIIOHHBIE: PACCTOSIHUE OT bu6mmoreka [JOK

31 | TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM https://m.edso0.ru/33c477d
10 IUIOCKOCTHU 3
[lepnenauKyIsp ¥ HAKIIOHHBIE: PACCTOSIHHE OT bu6mmoreka [JOK

32 | TOYKHM J0 TNIOCKOCTH, PACCTOSHUE OT MPSIMOI https://m.edsoo.ru/66fefad

A0 IINIOCKOCTH

d



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd

[lepnieHIuKyIIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT

bubmuoreka [IOK

33 | TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOI https://m.edsoo.ru/a5b7b8e
IO TNIOCKOCTH 3
[lepneHUKYIISAp M HAKJIIOHHBIE: PACCTOSIHUE OT bubnuorexa [JOK
34 | TOYKHM JIO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOI https://m.edsoo.ru/dbee22b
JI0 TUIOCKOCTH c
VYTIIbI B POCTPAHCTBE: YTOJ MEXKIY IPSIMOU 1 bubmorera [IOK
35 - y https://m.eds00.ru/6b61b2b
MIJIOCKOCTBIO 4
JIByrpaHHBIN yroJi, TMHEHHBIN yroi brbmorexa [OK
36 T yroi y https://m.edsoo.ru/5fa0b3c
JBYTPAHHOTO yTJIa o
JIByrpaHHBIN yroJi, TMHEUHBIA YTOJl bubmorexa [IOK
37 i yroi - https://m.edsoo.ru/c7c777e
JBYTPAHHOTO yriia q
. bu6moreka [IOK
[leprnieH IUKyYIAPHOCTD MJIOCKOCTEN: TPU3HAK
38 . https://m.edsoo.ru/ec3e2da
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH 3
.. bu6mmoreka [IOK
[lepnieHIUKYIAPHOCTD IIIOCKOCTEN: TPU3HAK
39 . https://m.edsoo.ru/ed9e2a8
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH .
.. bubmuoreka [JOK
[lepnieHIUKYIAPHOCTD MIIOCKOCTEN: TPU3HAK
40 . https://m.edsoo.ru/ba75dc5
MEPIEeHIUKYISIPHOCTU JBYX IIIOCKOCTEH .
bu6mmoreka [JOK
41 | TeopeMma o TpEX MEPIEHIUKYIIPAX https://m.edsoo.ru/e4972cd

c



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc

bubmuoreka [IOK

42 Teopema o TpEX nmepneHAUKYISIpax https://m.edsoo.ru/52188a7
d
bu6mmoreka [{OK
43 | TeopeMma o TPEX MEPIICHIUKYIAPAX https://m.edso0.ru/9f24673
6
KonTponsHas pabora no temam
" bubnuotexa [JOK
[lepneHUKyYISIPHOCTD NPSAMBIX U
44 o https://m.edsoo.ru/5b971ef
IJI0CKOCTEN" U "YTIIBl MEXK Ty IPSMBIMH U 3
IUIOCKOCTSIMH " -
Tlonarue MHOI'OrpaHHrkKa, OCHOBHBEIC
bu6moreka [IOK
OJICMECHTBI MHOT'OI'paHHUKA, BBIITYKIIbIC U
45 . https://m.edsoo.ru/2d24e87
HEBBINYKJIbIC MHOTOTPaHHUKH; Pa3BEPTKA 3
MHOT'OIpaHHUKA B
[Tpu3ma: N-yroyibHas MpU3Ma; TPaHu |
) bu6moreka [IOK
OCHOBAHUS TPU3MBI; IPsIMasi U HAaKJIOHHAS
46 https://m.edsoo.ru/b4ad63a
MIPU3MBbI; OOKOBAs | IOJIHAS TOBEPXHOCTh q
IIPUA3MBI B
. bu6mmoreka [IOK
[Tapamienenune, TPSIMOYTOJIbHBIN
47 . https://m.edsoo.ru/8a7be68
napajuliesieuIe U ero CBoMCcTBa 3
[Mupamua: N-yroibpHas MupamMuaa, TpaHu |
7 ) bubmuoreka [JOK
OCHOBaHHE MUPaMU/IbI; OOKOBAs U TMOJIHAS
48 https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTD ITMPAMM/JIbI; IPABUIbHAS U c
ycedEHHas TMpamMuia B
49 [IpaBubHBIE MHOTOTPAHHUKU: TIOHSITHE bubmuoreka [JOK

MMPpaBHJIbHOT'O MHOTOT'PAHHHUKA; IIPpABUJIbHAA

https://m.edso0.ru/074c886



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865

IIpru3Ma 1 npaBuibHadg nNupamMuaa, rpaBujibHasA
TpeyrosibHas NUpaMua U NpaBUIbHBIN
TeTpadap; Kyo

[é,]

[IpencraBnenue o NpaBUILHBIX

bu6mmoreka [{OK

50 | MHOrorpaHHHMKaX: OKTadp, I0JCKadAp U https://m.edsoo.ru/a0fdd5b
HKOCadIp. f
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, MPAMOM, INIOCKOCTH. bubnuotexa [JOK
51 | DnemeHTH CHMMETPHH B TUPAMHJIAX, https://m.edsoo.ru/b9e777d
MapajuIeNIenANeNax, MPaBUIbHBIX 9
MHOTOTpaHHUKAX
bu6moreka [IOK
Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB:
52 . https://m.edsoo.ru/6cdbece
péOpa, TuaroHau, yribl P
[Tmomaabs 60KOBO# MOBEPXHOCTH M TIOJTHOM
. bu6moreka [IOK
MOBEPXHOCTH MPSIMOU MPU3MBI, IIOIIAbH
53 . . https://m.edso0.ru/37d8415
OCHOBaHHH, TeopeMa 0 OOKOBOH OBEPXHOCTH .
MPAMOUN MPU3MBbI B
[Tnomaas 60KOBOY OBEPXHOCTH H
. bu6moreka [IOK
MOBEPXHOCTH MPABUIIBHON MUPAMUJIBI,
54 . https://m.edso0.ru/5603e30
TeopeMa O IUIOMA I OOKOBOM MOBEPXHOCTH b
YCEYEHHOU MUPaMUIbI -
bubnuoreka [JOK
KonTtponbHas paboTa o Teme
55 | " https://m.edsoo.ru/a95f5c0
MHororpaHHuku 4
N bubmuoreka [JOK
56 | TlonsTue 06 0OBEME »

https://m.edsoo.ru/7ad0020



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b

b

bu6mmoreka [{OK

57 | OOBEM upaMuIbI https://m.edsoo0.ru/235171b
3
N bubnuorexa [JOK
58 | OOvem mpamue! https://m.edsoo.ru/f47dfefd
bu6morteka [IOK
59 | OOBEM mupaMmuIbI https://m.edso0.ru/79¢1031
2
N bubnuorexa [JOK
60 | OOvEm mpamuyet https://m.edsoo.ru/2faadc3f
bu6moreka [IOK
61 | OOBEM mpu3MbI https://m.edso0.ru/7985360
8
bu6moreka [IOK
62 | OOBEM mpu3MBI https://m.edsoo.ru/1e05389
0
bu6mmoreka [IOK
63 | OOBEM mpu3MbI https://m.edsoo.ru/482d3f5
1
N bubnuoreka [JOK
K 0 "O6
64 OFTPOIIbIIAL pd ,,OTa HO TEME PEMEL https://m.edsoo.ru/28a6573
MHOTOT'PaHHUKOB c
[ToBTOpEeHME, 0000MIIEHNE CHCTEMATH3AITUS bubnuoreka [JOK
65 | 3Hanuil. [locTpoeHue ceueHuii B https://m.edsoo.ru/098beda
MHOTOTpaHHUKE d
66 [ToBTOpEeHue, 06001IeHNE CUCTEMATHU3AIIHS bu6mmoreka [JOK



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad

3HaHUU. BbIYKCIIEHHE PACCTOSHUMN: MEXIY
JBYMS TOYKaMH, OT TOYKHU 10 MPSAMOM, OT
TOYKH JI0 INIOCKOCTH, MEXTY
CKpELIMBAIOIIMMHUCS IPSIMBIMHU

https://m.edsoo.ru/f7792ba
9

bu6mmoreka [{OK
67 | HWroroBas KOHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/b9146bc
0
[ToBTOpeHue, 0600IIeHNE cCHCTEeMaTU3aITUs
3HaHUU. Beraucienue yrios: Mexay bubnuorexa [JOK
68 | CKpemuBaOIUMHUCS TTPSIMBIMHU, MEXKTY 1 https://m.edso0.ru/56765e8
MPSIMOM M TUIOCKOCTHIO, IBYTPAHHBIX YTJIOB, b
YTJIOB MEXKTY TIJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
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11 KJIACC

Ne KoumnuecTBo yacos DJIeKTPOHHbIE
1| uudposeie
T
/ eMa ypora Bceero Kontpoanas: | JlaTa HayeHus o0pa3oBaTejibHbIE
e paboThI
n pecypcsl
Cdepa u map: neHTp, paanyc, IMameTp; bubmorera [IOK
1 pa I Tap: TIEHTP, pasiye, ’ 1 03.09.2024 hitps://m.eds00.ru/0341bc2
IJIOMIA/Ib MIOBEPXHOCTH CHephl b
B3anmMuoe pacnionioxxenue cepsl 1 bu6moreka [IOK
2 IJTIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 10.09.2024 https://m.edsoo.ru/bed12a4
chepe; miomaas cheps 3
3 N3obpaxenue cdepsl, mapa Ha MIOCKOCTH. 1 17.09.2024 bubnuoreka [IOK
Ceuenns mapa https://m.edsoo.ru/bc15f7f2
WIMHJPUYECKast TOBEPXHOCTb,
]c;l6 a3 Hpume LUTHH]T gqecxoﬁ bubmorera [IOK
4 pasyro P . 1 24.09.2024 https://m.edso0.ru/6054b8c
MOBEPXHOCTH, OCh IIMJIHMHIPUICCKON 1
IIOBEPXHOCTHU B
Hunuuap: ocHOBaHMS M OOKOBas bubnuorexa [JOK
5 MMOBEPXHOCTh, 00pa3yromas U 0Ch; IJIOIAIb 1 01.10.2024 https://m.edso0.ru/188f621
OOKOBOM M IMOJHOM MOBEPXHOCTH 6
N300pakeHue NMIMHAPA HA TUIOCKOCTH.
PaspépTka nmunuHapa. CeueHus HUIHHIpA bubmotera [JOK
6 p pa. . P 1 08.10.2024 https://m.edsoo.ru/016e25e
(TIIOCKOCTHIO, MapalIeIbHON 1T b
MEePIEeHIUKYIAPHON OCH IHINHAPA) B
7 KoHnnueckas moBepxHOCTh, 00pa3yromue 1 15.10.2024 bubnuorexa [IOK
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KOHMYECKOU IIOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOU MOBEPXHOCTH

https://m.edsoo.ru/c94ba09
b

Konyc: ocHOBaHUE U BepiIHA, 00pa3yromast

bu6mmoreka [{OK

8 1 OCh; IUIOIIA/1b OOKOBOM M IMOJIHOM 22.10.2024 https://m.edso00.ru/897dd3b
HOBEPXHOCTH 2
VYceu€HHbI KOHYC: 00pa3 V€ U BBICOTA; bubmorera [IOK
9 ye: OOPasyIot ’ 29.10.2024 https://m.eds00.ru/1468bab
OCHOBaHHS U OOKOBast MOBEPXHOCTh 3
N300pakeHne KOHyca Ha TIIOCKOCTH.
Pa3BépTka konyca. CeueHus KOHyca bubmorexa HOK
10 e yea. oy 12.11.2024 htps://m.edsoo.ru/Obde1be
(TUTOCKOCTBIO, MAPAIIICIIEHON OCHOBAHHIO, U g
TJIOCKOCTRIO, TIPOXO/ISIIEH Yepe3 BepIInHY) B
1 KomOunarmus Ten BpamieHus u 19.11.2024 bubnuoreka [IOK
MHOTOTPAHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHuK, OTIMCAaHHBIN 0KOJIO cephl; bubnuorexa [JOK
12 cdepa, BIMCaHHAS B MHOTOTPAHHHK HITH B 26.11.2024 https://m.edsoo.ru/0b13615
TEJIO BpAIICHHUS 8
[TonsTue 06 00béMe. OCHOBHBIC CBOMCTBA bubnuorexa [JOK
13 00BEMOB TeN 03.12.2024 https://m.eds00.ru/26a03fb7
bubmuoreka [JOK
14 O0BEM MIMHApa, KOHyca 10.12.2024 https://m.edso0.ru/5513d87
b
bubmuoreka [JOK
15 O6bEM 1mapa u mIomaas chepsl 17.12.2024 https://m.edsoo.ru/d189bde
2
16 ITooOHBIE TENa B MPOCTPAHCTBE. 24.12.2024 bubnuorexa [IOK
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CooTHoIIEHNS MEX 1y II0IAIMU
MIOBEPXHOCTEN, 00bEMaMHU 110J00HBIX TEN

https://m.edso0.ru/810cfleb

KonTponsHas pabora o temam "Tena

bu6mmoreka [{OK

17 " " 31.12.2024 https://m.edsoo.ru/4a33a8a
BpamieHusa" u "OO0beMbl Tel b
bu6moreka [IOK
18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE 14.01.2025 httos://m.edsoo.ru/Scaefclb
bu6mmoreka [IOK
21.01.202
19 CrnoxeHne ¥ BEIYATAaHHE BEKTOPOB 01.2025 httos://m.edsoo.ru/23£4f089
bu6moreka [IOK
20 YMHOXEHHE BEKTOPa Ha YHCIIO 28.01.2025 https://m.edsoo.ru/dee379e
b
P N
21 HZiiﬁﬁiﬁZ B;ELOEZKHTZ TEEMH ABHIIO 04.02.2025 Bubmorexa [OK
P paM- 1p R https://m.edsoo.ru/a28fd74e
napajuiesienuneaa
Pemenue 3aiay, cBSI3aHHBIX C IPUMEHEHUEM bubmorexa [OK
22 o P 11.02.2025 https://m.edsoo.ru/5a82790
MIpaBUJI JCHCTBUI ¢ BEKTOpaMHU 0
23 KoopanHatHO-BEKTOPHBINA METO1 IIPU 18.02.2025 bubnuoreka [JOK
pPELICHUU TEOMETPUYECKUX 3aa4 https://m.edsoo.ru/d3alfe30
[IpsimoyrosbpHas cucteMa KOOpAUHAT B bubnunoreka [JOK
24 npocrpaHcTBe. KoopauHathl BeKTOpA. 25.02.2025 https://m.edsoo.ru/48db705
[Ipocreiimue 3a1a4 B KOOpAXHATAX 8
o5 VYron mexay Bektopamu. CKalasipHOE 04.03.2025 bubnunoreka [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy NpSIMbIMH U 11.03.2025 bubnuorexa [IOK
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IIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota no teme "BekTopsl u 1 18.03.2025 bubnuotexa [JOK
KOOpPJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEHue, 06001IEHNE U cUCTEMaTU3aLus bubnuorexa [JOK
28 3HaHuid. OCHOBHBIE (QUTYPHI, (DAKTHI, 1 01.04.2025 https://m.edsoo.ru/1780ba5
TEOPEMBI Kypca IUIaHUMETPUHU d
[ToBTOpEHue, 06001I€HNE U cUCTeMaTU3aLus bubnuoreka [IOK
29 3HaHuid. OCHOBHBIE QUTYPHI, (PAKTHI, 1 08.04.2025 https://m.edsoo.ru/078cd18
TEOPEMBI Kypca IUIaHUMETPHUHI 4
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
30 3HaHWH. 3a/1a4¥ TUTAHUMETPUH U METOBI UX 1 15.04.2025 bubmmorexa T[TOK
’ o https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
31 3HaHMN. 3a]1a4i JIAHUMETPUHU U METOJIbI UX 1 22.04.2025 bubamorera LOK
e P A o https://m.edsoo.ru/4dffdad7
pelieHus
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 A bubnuoreka [JOK
32 3HaHuid. OCHOBHBIE (UTYPBI, (PAKTEHI, 1 29.04.2025 https://m.edsoo.ru/74b2ad9
TEOPEMBI Kypca CTEpEOMETPUU 1
bu6mmoreka [IOK
33 Hrorosas koHTpobHas paboTa 1 06.05.2025 htts://m.edsoo.ru/ec24dfc2
34 HOBTOPCHI/IG, 000011IeHIE U CHCTeMaTH3aIUs 1 13.05.2025 bubmuoreka [JOK
3HaHUHI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA
* Martematuka: anrebpa U Hauajga MaTeMaTUYECKOro aHanu3a, reomerpus. ['eometpus, 10-11 knaccewl/ Atanacsa JI.C.,

byry3oB B.®., Kagomues C.b. u np., Akuronepnoe obuiectBo «M3narensctBo «IIpocsenienue

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bub6mmoreka [IOK
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