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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yue6HOTO Kypca «I'eomerpusi» 6a30BOro ypoBHS s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY OOpa30BaHUIO, M TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTU 00YyYarOIIUXCsl.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTo Kypca Te€OMETpUM Ha YpPOBHE CpPEIHET0 OOLIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpEeIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYyUYEHHUS I€OMETPUM B HAIPABICHUU JIUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y o0yJarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEaTbHOIO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBnsieTCs OAHUM K3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbllUIeHHE, (opMHpyeMoe NpH H3YyYEHUH OOYy4YaroUUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHY JTIOTHUECKUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIONB3YIOTCA TPH PENICHUH 3aad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AESITeNbHOCTH uenoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHalIbHOrO ObITHs, (opma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,
SBIIIETCS OAHUM U3 MPOQPECCHOHATBHO BAKHBIX KAyeCTB, MOITOMY aKTyallbHa
3ajaya (POpMHUpPOBaHUS y OOYyYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHusi mporpamMMbl yuyeOHOTO Kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MpUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsI 00pa30BaHUs
M0 CIEHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[IporpaMmma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IMpeAHAa3HAuUCHA s
OOyYaroIMXCcs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOyuaroniuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crneuuukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh F'€OMETPHUIO OoJiee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HAHUSX B MPOGECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHHEe 1eNM OCBOCHHUS MPOrpaMMbl OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

. dbopMHpOBaHUE TPENCTABICHUS O TE€OMETPUU KaK YacTH MHUPOBOM
KYJITYPBI U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;
. dbopMupoBaHUE TIPEJCTABICHHS O MHOTOTPAaHHUKAX M TeJlax

BpalicHusl KakK O BaXXHEHUIINX MaTeMaTHYSCKUX MOACTAX, ITO3BOJIAIOIINX
OIMMCBIBATb U U3YyYaTh PA3HLIC SABJICHHA OKPYKAIOIICTO MHUPA,

. dbopMHpOBaHWE YMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJCIIX H B
peabHOM MHPE MHOTOTPAHHHUKH M TeJla BpaIlCHUS;

. OBJIAJICHWE METOJaMU pEIIeHWs 3aJad Ha T[OCTPOCHUS Ha
N300PKEHUSIX TPOCTPAHCTBEHHBIX PUTYD;

. dbopMHUpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

. OBJIAJICHWE AQJITOPUTMAMH PEIICHUs] OCHOBHBIX THWIIOB 3a7ady;

dbopMHpoBaHUE yMEHUSI MPOBOJUTH HECJOXKHBIE JOKa3aTeIbHbIE PACCYKIICHUS B
X0JI€ PEILICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKaHHUEM;

. pa3BUTHE  UHTEIUICKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEM
oOydJarommxcsi, TMO3HABaTEILHON AKTUBHOCTHU, MCCIIECAOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS,

. dbopmupoBaHue  (PYHKIMOHAIBHOW TIPaMOTHOCTH, PEJICBAaHTHOMN
rCOMETPUHU: YMEHHE PAaCIllO3HABaTh TMPOSBJICHUS TE€OMETPUUYECKUX TOHSATHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B peadbHbIX KU3HEHHBIX CHUTyallUsX W TIpHU
W3YYCHUU JIPYTUX Y4YEOHBIX TIPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMyIHpPOBAaTh KX Ha S3bIKE TEOMETPUU M CO3/1aBaTh
r€OMETPUYECKUE MOJETU, MPUMEHATh OCBOCHHBIM F€OMETPUYECKHI ammapar s



pelIeHrs NPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, UHTEPHPETUPOBATh U OLIEHUBATH
MOJIyYCHHbBIE PE3YJIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO MPOrPaMMbl SIBJISIETCSI BKIIIOUEHHE B KypC
CTEpEOMETpUM B Hayalle ero MH3y4deHus 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHMUS,
TO €CTb TEOPETHYECKHE 3HAHUS HUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEIMETHO-TIPAKTUYECKONM  JAESATENbHOCTU.  Pa3BUTHE  NPOCTPAHCTBEHHBIX
MPEACTABICHUN Y YYAIIUXCS B KypCe CTEPEOMETPHUH MPOBOAUTCS 32 CUET PEIICHUS
3aJlad Ha CO3JaHUE IPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha OIEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJISIHOCTh, a OIIEpUpOBaHME O0Opa3oM — B YCIOBUSX OTBICYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOHOTO COJICPKAHUS.

OcHoBHBIE coqepkaTeabHble TMHUU Kypca «I'eomeTpun» B 10—11 knaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTPAaHCTBE», «Tea BpalleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTIOTUUECKUX YMEHHM
pacrpenensercss He TOJbKO MO COAEPXKAaTeNbHBIM JIMHUSIM, HO U IO TOJaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHusl.

Conepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX TMPEJCTaBICHUN O0YydYalOIMUXCs, pacIIupsis |
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomerpun orBoauTtcs 2 yaca B Henento B 10 kimacce u 1 yac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COILEPKAHUE YYEBHOTI' O KYPCA

10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS ~ cTepeomMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajuielbHble W CKpelMBamoIuecs mnpsMble. [lapamnensHOCTh HpsAMBIX U
IUVIOCKOCTE B IPOCTPAHCTBE: IMAapAJUICIIbHBIE IPSMBIE B  IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MPAMBIX; NAPAIEIBHOCTD MPSMON U IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMHM; YIoJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIockocTed. IlpocTeilmine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISPHOCTH NPSAMOM U INIOCKOCTH: MEPIICHIUKYIISIPHBIC NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAUICIABHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSITHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

IToHATHE MHOTOIPaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas nHupamMuaa. OJEMEHTBl Npu3Mbl W nupamuibl. lIpaBunbHbIe
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs IHMpPaMUJIA; NPABUIIbHAS TPEYroJibHas MNHUPAaMHUAA M TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHune O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MHPSIMOW,
IUVIOCKOCTH.  JJEMEHThl CUMMETPHUM B NOHUpaMHAAX, Mapajuiejenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.

Borunicnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, AWaroHaiu, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJIHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IUIOLIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBIL.
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[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TUPAMUJIBI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tonmo6npie Tema B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY IUIOMaAIMU
MOBEpPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

11 KITACC

TeJsia BpalmeHus

unmuaapryeckas MTOBEPXHOCTB, oOpasyromue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWIWHAPUYECKOW MOBEPXHOCTU. LlunmHap: ocHOBaHuA u
OOKOBasi TMMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
ITOBEPXHOCTH.

KoHnueckast moBepXHOCTh, 00pa3yronMe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: meHtp, paauyc, AMAMETP; IUIOLMIAAb MMOBEPXHOCTU CGEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpamieHuss W MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpAILICHUA.

[Tonsatue 06 oObéme. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00
00bEéME MPSIMOYTOJILHOTO mMapajuiefenunena u ciaeAcTBus u3 He€. OO0bEM
HUIMHIpa, KoHyca. O0BEM 1m1apa 1 miomaas chepsl.

[logoOHbie Tenma B mpocTpaHcTBE. COOTHOLIEHUS MEXKAY IUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuennsa umnuHApa (MapajuielbHO M NEPHEHAMKYJISIPHO OCH), CEYEHUs
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEE uYepe3 BEPIIUHY), CECUCHUS
niapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mockocty W B mOpocTtpaHcTBe. ClOKEHHWE W BBIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpA Ha 4YHCIO. Pa3mokeHue BEKTOpa IO TPEM
HEKOMIUTaHAapHbIM BekTopam. IlpaBuno mnapamnenenunena. Pemenne 3anmauy,
CBSI3aHHBIX C NPUMEHEHUEM TMPABWI JEHUCTBUM C BeKTOpaMu. l[IpsamoyrosbHas
cUCTeMa KOOpAuHAT B npoctpancTBe. KoopanHarel BekTopa. [Ipocrelimme 3anaun
B KOOpAMHATaxX. YTOJ MexXAy BekTopamu. CKaJaspHOE MPOU3BEIAEHUE BEKTOPOB.
Briuncnenue yrioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBII
METO/I IPH PEIICHUH FT€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TMPOrPAMMBI Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO  TPAKTAHCKOW  TO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoLenyp TpaxIaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYyHKIMUSIMU ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaKAaHCKON MJACHTUYHOCTH, YBaXKCHUS
K IPOIILJIOMY U HACTOSIIEMY POCCUICKONM MaTEMaTUKH, [IECHHOCTHBIM OTHOIIICHUEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIbI, K HCMOJB30BAHUIO 3TUX JOCTH)KECHUM B APYrUX HayKaX, TEXHOJIOTHSX,
chepax YKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

duznveckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (370pOBOE€ MUTAHHE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JESATEIBHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYHOJIOOWS; HHTEPECOM K
pasnuyHbiM  chepaM  TPOPECCHOHABHON  JESITCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mpodeccnrn W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMO00pa30BaHUI0 Ha TMPOTSHKCHWHM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a7a4 MAaTEMaTHYCCKON HAIIPaBICHHOCTH.



IK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYCCKON KYJIbTYpbI, NMOHUMAHHUEM BJIUSHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeIbl, OCO3HAaHHEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKUX IpoO0JjeMm;
OpHEHTaleld Ha NMPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHM JIJIS pElICHUsS 3a1ad B
00JaCTH  OKpY)KAIOIICH Ccpeibl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH JISI OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITAroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AINAW;, OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyIbTYpOW KakK CpPEJACTBOM TIO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO TpeaIMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUSHLIMU OellCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvle  Oelicmeusi, — 0becnevusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAIOUle20  Mupa;,  NpuMeHeHue  jJ10SUYEeCKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBMs:

. BBISIBIIATH W XapaKTepU30BaTh  CYIIECTBCHHBIE  IPU3HAKU
MaTeMaTHYeCKnX OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy TOHATHIMU;
(bopMyIMpPOBaTh ONPECICHHs TIOHITHH; YCTaHABIMBATh CYIICCTBECHHBIA MPU3HAK
Kiaccu(ukanyyM, OCHOBaHMS It OOOOIIEHUS U CpPaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

. BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPa30OBHIBATH CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, CIMHIUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC,
. BBISIBJIATH ~ MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U

npoTuBOpeurs B (akTax, JaHHBIX, HAOMIOACHUSIX W YTBEPKACHUAX; MpejaraTh
KPUTEPUH JIJIS1 BBIABJIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

. JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUM, YMO3aKIFOUEHUH 110 aHAJIOTHH;
. MPOBOJAUTh  CAaMOCTOSITEJIPHO  JIOKA3aTeJIbCTBA  MAaTEMAaTHYECKHUX

YTBEPKJIEHUM (MpsMble M OT TPOTHUBHOIO), BBICTPAUBATH AapryMEHTAIUIO,
NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U
BBIBO/IbI;



. BBIOMpATh CIOCOO pelieHns yuyeOHOM 3aaun (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciienoBareLCKue J1elcCTBUA:

. UCIIOJB30BaTh  BOINPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT
No3HaHUA; (HOPMYITUPOBATh BOMPOCH, GUKCHUPYIOUIUE MPOTUBOpEUUE, MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

. IPOBOJUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHUS, TPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBICHHUSMHU,
MPOLIECCAMH;

. CaMOCTOSITEIbHO ~ (popMyupoBaTh OOOOIIEHUST U  BBIBOJLI  IIO
pe3yibraTaM  IpOBEAEHHOIO  HAONIOJAEHUS,  MCCIEAOBaHUs,  OLIEHHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OILICHMI;

. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOILIECCa, & TAKKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

. BBIBJIATE JePUIUTHI HHGOPMAIIUU, JaHHBIX, HEOOXOAUMBIX IS
OTBETa Ha BOIPOC U JJIA PEIICHU 3a]1a4H;
. BbIOMpaTh UWH(OpPMALMI0O U3 HCTOYHUKOB PA3IUYHBIX THUIIOB,

aHANIM3UpOBaTh, CHUCTEMATU3UPOBAaTh W  HHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUAOB M (POPM MPENCTABICHHUS,

. CTPYKTYpUpOBaTh HMH(POPMAIUIO, MPEACTABIAThH €€ B Pa3IMUYHBIX
dbopmax, WILTIOCTPUPOBAThH TPaPUIECKH;
. OIICHUBATh  HAAEKHOCTH  HMHPOPMAIMU 1O  CAMOCTOSITEJILHO

c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

2) VHuusepcanvhvle KOMMYyHUKamueHwvle Oelicmeus, 00ecneuusarom
CcOpMUPOBAHHOCTD COYUATILHBIX HABBIKOG 00YYAIOUUXCSL.

OO0menne:

. BOCTIIpUHUMATh W (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBHH C
YCIIOBUSIMU M TICJIIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY
3peHUS] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS TI0 XOIy PEIICHUS
3aJ1a4, KOMMEHTHUPOBATH MOJYUYCHHBIA PE3yJIbTaT;

. B X0JIe 0OOCYXKJCHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOM
TEMBI, IPOOJIEMBI, pEIllaeMOM 3aJa4M, BHICKA3bIBATh WJICH, HAICIICHHbIC HA TMOUCK
PCIICHHUS;, COMOCTABIATh CBOM CYXICHHSA C CYXJICHUSIMU APYTUX YYaCTHHUKOB
JManora, OOHapyXKMBaTh Pa3jIMYMe U CXOJACTBO TO3HIUH; B KOPPEKTHON (opme
(GopMyIIHpPOBATh PA3HOTJIACHS, CBOU BO3PAKCHHUS,

. NPEICTaBISATh  PE3yJdbTAaThl  pPEIICHUS  3a7add, dKCIICPHMEHTA,
WCCIICJIOBAHMSI, MPOCKTA; CaMOCTOSTEILHO BBIOMPATH (opMar BBICTYILICHUS C
y4€TOM 3a/1a4 IPE3CHTANN U 0COOCHHOCTEH ayIUTOPHUH.

CoTpyanunuecTBo:
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. MOHMUMATh W  HWCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW U
WHIUBUYAIbHOM paboThl MpU pelieHuH Y4eOHBbIX 3ajady; MPUHUMATh 1eJb
COBMECTHOM JesATEIbHOCTH, IUIAHMPOBATH OPraHU3allii0 COBMECTHOM paboThI,
pacnpenenarTb BUIIbI paboT, JOTroBapHBaThCs, OOCYKIaTh MPOLIECC W PE3yJbTaT
paboThI; 00001IaTh MHEHUSI HECKOJILKUX JIFO/ICH;

. y4acTBOBAaTh B TPYHNIIOBBIX ¢opMmax paboThl (0OCYykIeHHs, OOMEH
MHEHUH, «MO3TOBbIE IITYPMbD» W HHBIC); BBIIOJHITH CBOI 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJbI, OIICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvnvie  pecynamuenvie  Oeilicmsus,  odecnedusarom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

. COCTABJISITh IUIAH, AJTOPUTM pEHICHUS 3a/laud, BBHIOMPATh CHOCO0
perieHus ¢ y4€TOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATH BapUaHThl PEIICHUN € YYETOM HOBOM
uHpopmaIuu.

CaMOKOHTPOJIb:

. BJIAJCTh HAaBBIKAMHU TI03HABATEIHHOM pediIeKcur KaK OCO3HaHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB; BIAACTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3ynbTaTa perieHus
MaTeMaTUYECKOM 3a4auu;

. NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TPH PEIICHUU
3aJ1a4yi, BHOCUTh KOPPEKTUBHI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHIBJICHHBIX TPYIHOCTEH;

. OIICHWBATh COOTBETCTBHE PE3YJIbTAaTa ICIH M YCIOBHUSAM, OOBSICHAITH
MPUYUHBI TOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JACSATEIbHOCTU, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAasi, INIOCKOCTb.

IIprMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a1a4.

OnepupoBarh MOHATHAMU: [APAJUIETBHOCTh W IMEPHEHIUKYISIPHOCTD
MPSAMBIX U TJIOCKOCTEM.

KnaccuduimpoBarh B3auMHOE pacrojoKE€HHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh NOHATUAMH: JBYTPAHHBIA YIOJI, TPAaHH ABYTPAHHOTO YTJIA,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yroyl JBYIpaHHOIO yIJia; rpajycHas mepa
JIBYIPaHHOTIO yIJIA.
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OnepupoBarth MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIbIA
MHOI'OTPAaHHHUK, JJIEMEHTBI MHOTOIPaHHUKA, [IPABUIBHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (IIMpaMuja; IpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHMS  JJs
KJacCU(pUKAaUUU (BBINYKIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeJICUIEAbI ).

OnepupoBaTh MOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPHUHIIUIIBI TOCTPOSHUS CEUECHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CtpouTh ce4€HHd MHOTOIPAHHUKOB METOJIOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BU
CBEpXY, COOKY, CHHUBY.

PemaTe 3a7aun Ha HAxXOXXJIEHUWE T'€OMETPUYECKUX BEJIIMYMH MO oOpasuam
WU alITOPUTMaM, NPUMEHAS W3BECTHBIC AHAIIMTUYECKHUE METObl IIPU PELICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY IBYMs
TOYKaMHM, OT TOYKH JO IIPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILLUBAIOIIUMUCS IIPAMBIMH.

Pemarp 3amaun Ha HAXOKJEHUE I'€OMETPUUYECKHUX BEJIMYMH IO oOpasuam
WU alITOPUTMaM, NPUMEHAS U3BECTHBIE aHAIMTUYECKHUE METOAbl IPU PELICHUU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3aJa4 Ha  BBIYMCICHUE YIVIOB  MEXIY
CKPCIIMBAIOIIMMHUCS TPAMBIMH, MEXKIYy MPSAMOM UM  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boryucisate 00bEMBI M TUIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMpza) ¢ OpuMeHeHueM (OopMys; BBIUMCISATH COOTHOUIEHUS MEXKIY
IUIOIIAASIMU TOBEPXHOCTEMN, 00bEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OneprpoBarh MOHATUSMH: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

[IpumensTh reomeTpuyeckue QaxThl A PEHICHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

[IpumeHaTs OpOCTEHINHE MPOrPpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKHX 3a1au.

[IpuBoaNUTh mpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPHUPOJE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJIyYeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pEalibHbIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TMOHATUSA B IMPOLECCE ITOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUYECKNUX BEJINYMH.
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11 KITACC

OmnepupoBaTh MOHATUSMHU: HWIMHIPHYECKAs TOBEPXHOCTb, 0Opa3yIolIue
UWIMHAPUYECKOM ~ TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3ylolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHAP, KOHYC, cdepa U 1map).

OOBIACHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chephl U MI0CKOCTH.

OnepupoBath NOHIATUIMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CerMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TeNm  BpalleHus,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy W
OMMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbuncnsaTh COOTHOIIEHUST MEXAY IJIOLIAASIMU OBEPXHOCTEH U 00BbEMaMu
MOJ00OHBIX TE.

N300paxaTh u3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbInonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpalllCHUS.

W3Bnekatb, HMHTEPHpPETUPOBATH U MpeoOpa3oBBIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pHUCYHKaXx.

OmnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrImonHsATe IEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOMCTBaMHU OHU 00JIa/1afo0T.

[IprMeHATh MpaBUIIO NapajuIeNICNUIEAA.

OnepupoBaTh MOHATHSAMH: JI€KAPTOBBl KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXKIY
BEKTOPAMHU, CKAJIIPHOE MTPOM3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbIE
BEKTODBI.

Haxoauts cymMMy BEKTOPOB M TPOM3BEACHHME BEKTOpa HAa YHUCIO, YroJi
MEXy BEKTOpaMH, CKaJspHOE MPOU3BEICHHE, PacKiIalblBaTh BEKTOpP MO JIBYM
HEKOJTMHEAPHBIM BEKTOpaM.

3amaBaTh TUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBON CUCTEME KOOpIUHAT.

[IpumensTh TeoMeTpuueckue (axKThl A PEHICHUS CTEPEOMETPUIECCKHIX
3a7a4, MPEATOaraoiuX HECKOJIBKO MIAaroB PEIIeHHs], €CIIA YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pematp mpocreiimue reoMeTpudYecKue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.
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Pemrars 3amaum Ha [0Ka3aTeNbCTBO MATEMATHMYECKUX OTHOLIEHUM U
HAXOXKJIEHUE T€OMETPUUYECKUX BEIIMYUH 0 00pasiiaM WK alrOpUTMaM, MPUMEHSIS
M3BECTHBIC METO/IbI IPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHX 3a]a4.

[IpuMeHATh MpOCTEWIIMNE NPOTrpaMMHBIE CPEICTBA M JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoUTh mpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MIPHUPOJE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJy4eHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATH PEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalluH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpaMMblI Bcero oOpa3oBaTebHbIE
padoTshI padoThI
pecypcbl
1 BBencHue B cTepeOMETPHUIO 10 https://resh.edu.ru
5 [IpsiMbIE U TUIOCKOCTH B HpOCTpaHCTBe.u 12 1 httos://resh.edu.ru
[TapannenbHOCTh NPSAMBIX H IIOCKOCTEH
3 HepHeHHI/IIiyJIFIpHOCTI) TPAMBIX H 12 https://resh.edu.ru
TUTOCKOCTEN
4 VYTIIbI MEXIY NPSIMBIMA M TUIOCKOCTSAMH 10 1 https://resh.edu.ru
5 MHororpaHHUKH 11 1 https://resh.edu.ru
6 OOBEMBI MHOTOTPaHHHKOB 9 1 https://resh.edu.ru
7 [ToBTOpEHUE: CEUCHHMS, PACCTOSHUS U YTIIbI 4 1 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM uupposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpaMMbI Bcero oOpa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 12 https://resh.edu.ru
OO6BbEMBI Ten 5 https://resh.edu.ru
BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE 10 https://resh.edu.ru
I1 6006
OBTOPEHIE, 000 meHPuIe’ 7 1 https://resh.edu.ru
CHCTEMATH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fd[:;:EHﬂﬂ :)Ig:a[:();:fenbnme
padoThI padoTshI pecypen
OCHOBHBIE TIOHATHS CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
[IpaBuiia H300pakeHUsI HA PUCYHKAX: 1 https://resh.edu.ru
U300paKeHHsI TUIOCKOCTEH, MapaJuieIbHbBIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[onsTHA: IepeceKaroIecs IOCKOCTH, 1 https://resh.edu.ru
niepeceKaroIuecs npsmasi U I0CKOCTh
[oHsTHSA: IepeceKaroIrecs TIOCKOCTH, 1 https://resh.edu.ru
niepeceKaromuecs npsmasi v II0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHHEe MHOTOTPaHHUKOB Ha 1 https://resh.edu.ru
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEkKaX
HauaneHble cBeeHus 0 KyOe 1 mupamu/e,
ux pa3BépTku u Mozean. CeueHus 1 https://resh.edu.ru
MHOTOTPaHHHKOB
HauaneHble cBeeHus 0 KyOe 1 mupamu/e,
ux pa3BEPTKU U Mojenu. CedyeHus 1 https://resh.edu.ru
MHOTOTPaHHHKOB
[TonsiTHEe 00 akCMOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 https://resh.edu.ru
CTEPEOMETPHUH U CIECICTBHS U3 HUX
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TToHsATHE 00 aKCHOMATUYECKOM

8 IIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI https://resh.edu.ru
CTEPEOMETPUH U CIICACTBHS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
9 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI https://resh.edu.ru
CTEPEOMETPHUH U CIICACTBHS U3 HUX
[Tonsitie 00 AKCHOMATHYECKOM
10 HOCTPOCHHH CTEPEOMETPUU: AKCHOMBI https://resh.edu.ru
CTEPEOMETPHUH U CIICACTBHS M3 HUX
B3aumHOe pacrosnoxKeHue NpsiMbIX B
1 IPOCTPAHCTBE: MEPECEKAIONIHECS, https://resh.edu.ru
HapajuieJIbHbIC U CKPELIMBAOIIHECS
IPSIMBIC
[TapanieabHOCTh NPSMBIX U IIIOCKOCTEH B
12 HPOCTPAHCTBE: MapalielibHbIC Hpﬂl\fble B https://resh.edu.ru
IPOCTPAHCTBE; MaPaUICIbHOCTh TPEX
HPSIMBIX
[TapanieabHOCTh NPSMBIX U IIIOCKOCTEH B
13 npoctpaHcTBe: [lapannensHOCTh IPSMOH 1 https://resh.edu.ru
IIOCKOCTH
14 VYTJIBI ¢ COHANPABICHHBIMH CTOPOHAMHU https://resh.edu.ru
15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE https://resh.edu.ru
16 VYron Mex Iy IpsSMbIME B TIPOCTPAHCTBE https://resh.edu.ru
17 [MapasnenbHOCTh UIOCKOCTEH: https://resh.edu.ru
napajuiebHbIE MIOCKOCTH
18 CBoiicTBa MapauIeIbHBIX MIOCKOCTEH https://resh.edu.ru
19 [Ipocreiimue MpocTpaHCTBEHHBIC (HUTYPHI https://resh.edu.ru

Ha TJIOCKOCTH: TeTpa’ap, Kyo,
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napaiCJICIIUIIC

20 [ToctpocHue ceueHmin https://resh.edu.ru

21 [MocTpoenue ceuenunit https://resh.edu.ru
KonTponbHas padora no teme "IIpsimbie u

22 IUIOCKOCTHU B IPOCTPAHCTBE. https://resh.edu.ru
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[lepneHAMKyYISIPHOCTD MPAMOUN U

23 IUTOCKOCTH: TEPIICHIUKY/ISIPHBIC ITPSIMBIC B https://resh.edu.ru
MIPOCTPAHCTBE
[Ipsimble mapaieabHbIe U

24 p P https://resh.edu.ru
NEPHEHANKYIISIPHBIE K ITIOCKOCTH
IIpsiMble napauieLHBIE U

25 P P https://resh.edu.ru
MEePIEHANKYIISIPHBIE K TTIOCKOCTH
IIpu3Hak nmepneHaInKyJIIpHOCTH IIPIMOUA U

26 p PHCHAMKYIAP p https://resh.edu.ru
IUIOCKOCTH
IIpu3Hak nmepneHaInKyJIIpHOCTH IIPIMOUA U

27 p PHCHAMKYIAP p https://resh.edu.ru
IIIOCKOCTH
Teopema o npsIMoON IEPIEHTUKYIIIPHON

28 P P PHCHAIKYIAD https://resh.edu.ru
IUIOCKOCTH
Teopema o npsIMoON NIEPHECHIUKYIIPHON

29 p p PHCHAMKYIAP https://resh.edu.ru
IUIOCKOCTH
Teopema o npsIMoN NIEPHEHIUKYIIAPHON

30 p p PHCHAMKYIP https://resh.edu.ru
IUIOCKOCTH
[TepneHauKymsip U HAKJIOHHBIE: PACCTOSTHHE

31 OT TOYKH JIO TUIOCKOCTH, PACCTOSHHE OT https://resh.edu.ru
MPSMOM 10 TIIIOCKOCTH

32 [epneHaUKYIISIp U HAKJIOHHBIE: PACCTOSHHE https://resh.edu.ru
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OT TOYKHU OO IIIOCKOCTH, pACCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 1 https://resh.edu.ru
IIPSIMOM 10 IIJIOCKOCTH
[eprieHOUKYISP ¥ HAKIIOHHBIC: PACCTOSIHUEC

34 OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHHE OT 1 https://resh.edu.ru
IIPSIMOM 10 IIJIOCKOCTH

35 Vsl ]i HPOCTPAHCTBE: YOI MKy 1 https://resh.edu.ru
HPSIMO#A ¥ TUTOCKOCTBIO

36 JlByrpatHlit yroi, THHEHHbIi yron 1 https://resh.edu.ru
JIBYTPaHHOTO yTja

37 JlByrpatHblii yroft, MHEHHbII yrox 1 https://resh.edu.ru
JIBYTPaHHOTO yTJIa
[NeprneHUKYISAPHOCTD MIIOCKOCTE:

38 NPU3HAK MEePIEHIUKYISIPHOCTH IBYX 1 https://resh.edu.ru
IIJIOCKOCTEMN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPICHIUKYISIPHOCTH IBYX 1 https://resh.edu.ru
IIJIOCKOCTEMN
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:

40 NPU3HAK MEPICHIUKYISIPHOCTH IBYX 1 https://resh.edu.ru
IUIOCKOCTEN

41 Teopema o TpEx mepreHANKyIsIpax 1 https://resh.edu.ru

42 Teopema o TpEX MEepPHEHAUKYIAPAX 1 https://resh.edu.ru

43 Teopema o TpEX mepreHANKYIIpax 1 https://resh.edu.ru

44 KontposnpHast paboTa o remam 1 https://resh.edu.ru
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"TleprnieHAUKYISIPHOCTD MPSIMBIX U
mrockocTe" u "YTibl MEXy NPSAMBIMHU U
IJI0CKOCTSIMU"

45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OI'PaHHHKA

https://resh.edu.ru

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru

47

48

49

50

[Tapannenenunen, NpsiMOyroJbHbIN
napajuleJienuIes U €ro CBoMcTBa
[Tupamupa: N-yroiapHas mupaMuia, TpaHu U
OCHOBaHME IHPaMHJIbl; OOKOBas U MOJIHAS
MOBEPXHOCTh MMPAMM/Ibl; IPAaBUIIbHAS U
yced€HHas Mupamuia

[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma ¥ paBUIbHAS MMPAMHJIA;
MpaBUJIbHAS TPEYTOJIbHASI MTUpAMUIA U
MPaBUJIBLHBIN TETpadap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, T0ACKadIp U
UKOCadIp.

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSIMOM, IIIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IUpaMuax,

https://resh.edu.ru
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napauiejicnmicaax, rnmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax

Brlunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1 https://resh.edu.ru
p€6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 HOBerHOSTI/I psIMOI HpI/I3MbI,v ILJIOINA b 1 https://resh.edu.ru
OCHOBaHUH, TeopeMa 0 OOKOBOK
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPaBUIBLHOM l'II:IpaMI/II[LI, 1 https://resh.edu.ru
TeopeMa O IIOMAIu OOKOBOM MMOBEPXHOCTH
yCeu€HHOM MUpaMUIbI
55 KoHTpoinbHas pabora 1o Teme 1 https://resh.edu.ru
"MHororpaHHuku"
56 [Monsitue 06 00bEME 1 https://resh.edu.ru
57 OO0BEM nupamMu bl 1 https://resh.edu.ru
58 O0BEM nupamuIbI 1 https://resh.edu.ru
59 OO0BEM nupamMu bl 1 https://resh.edu.ru
60 O0BEM nupamuIsI 1 https://resh.edu.ru
61 O0BEM npU3MBbI 1 https://resh.edu.ru
62 O0BEM TIPU3MBI 1 https://resh.edu.ru
63 O0BEM npU3MBbI 1 https://resh.edu.ru
64 KoHTtponbHas pa6"oTa 1o Teme "O0bEMBI 1 httos://resh.edu.ru
MHOTOTPaHHUKOB
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITIS
65 3Hanuii. [ToctpoeHue ceucHwmii B 1 https://resh.edu.ru

MHOI'OI'paHHUKE
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66

67

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUW. BeIuKcClIeHNE PaCCTOSTHUM: MEXKITY
JIBYMsI TOUKaMH, OT TOYKH 0 IPSIMOH, OT
TOYKH JI0 TIOCKOCTHU, MEXKTY
CKPEIIHBAIOIIUMUCS PSIMBIMU

Wrorosas kKoHTpoJBbHAS paboTa

https://resh.edu.ru

https://resh.edu.ru

68

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKIY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXKIY IUIOCKOCTSIMU

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
Cdepa u map: UeHTp, paguyc, THaMeTp;
1 dep P P, paAuy P 1 https://resh.edu.ru
IIJIOIA/b TIOBEPXHOCTH ChEphI
BsanmMHuoe pacrionoxxenue chepsl u
2 [IJIOCKOCTH; KacaTeabHas IIJI0OCKOCTh K 1 https://resh.edu.ru
chepe; iomanb chepsl
N3o6paxkenue cepsl, mapa Ha
3 P bep P 1 https://resh.edu.ru
mockocT. CedeHus mapa
[Hunuaapudeckas MOBEPXHOCTb,
o0pa3yroIue MUIHHAPHISCKON
4 pasyto P 5 1 https://resh.edu.ru
MMOBEPXHOCTH, OCh IIMITHHIPHIECKOMN
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBast
IMOBEPXHOCTH, 00pa3yIomas u oCh;
5 p 13 o . 1 https://resh.edu.ru
IUIOIIa s OOKOBOM M IOJHOM
MTOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Passéprra mununapa. CeueHus
6 P P . 1 https://resh.edu.ru
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
VT TIEPTICHIUKYISIPHOM OCH IMITMHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIue
7 KOHMYECKOH TTOBEPXHOCTH, OCh U 1 https://resh.edu.ru

BCpIINHA KOHHYECKOM MTOBCPXHOCTHU
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Konyc: ocHOBaHue U BepIIKHA,

8 00pasyrolas U 0Ch; oAb OOKOBOM 1 https://resh.edu.ru
MOJTHOW TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas https://resh.edu.ru
MOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca

10 (TJTOCKOCTBIO, TTApAJUICIIbHON https://resh.edu.ru
OCHOBAHHIO, M TUIOCKOCTBIO, MIPOXOISIICH
yepes BEPIINHY)

11 KomGunauus Ten Bpatienns https://resh.edu.ru
MHOTOTPaHHHKOB
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BiucaHHast B https://resh.edu.ru
MHOTOTPaHHHK WM B TEJIO BPALICHUS

13 HOHVsITI/Ie 00 0"61)éMe. OcHoBHbIE https://resh.edu.ru
CBOICTBa 00BEMOB Tel

14 OO0BEM HHUIMHIpA, KOHYCa https://resh.edu.ru

15 O06BEM mapa u rwiomaas cheps https://resh.edu.ru
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEKIY TUTOMIAISIMU https://resh.edu.ru
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 KOHTpOJ'ILI:‘IaH '})a60Ta o reMaM "Tena https://resh.edu.ru
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE https://resh.edu.ru

19 Cr0XeHre ¥ BRIYNTaHHE BEKTOPOB https://resh.edu.ru
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20

YMHOKEHUE BEKTOPA HA YUCIIO

https://resh.edu.ru

21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiesienuneaa

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3a1auu B KOOpIUHATAX

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

https://resh.edu.ru

25

26

Brruncienue YTJIOB MEXKAY IMPAMBIMU U
IIJIOCKOCTAMU
KOOp,I[I/IHaTHO'BeKTOpHHﬁ METOJ IIpH
peUICHUH I'€COMCTPUYICCKUX 3a1a1

https://resh.edu.ru

https://resh.edu.ru

27

28

29

Kontponbnas pabota o teme "BekTopsl
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

30

[ToBTOpeHnue, 06001meHNE 1
cUCTEMATH3aUs 3HAaHUN. 3a1aun

https://resh.edu.ru
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IUIAaHUMETPHUHN U MCTOABI UX PCUICHUA

[ToBTOpeHue, 0600IIEHNE U

31 CUCTEMaTHU3aIlusl 3HaHHUH. 3a1aun 1 https://resh.edu.ru
TUTAHUMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 https://resh.edu.ru
¢burypsl, GpakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 Hrorosas KOHTpOJIbHas pabora 1 https://resh.edu.ru

34 Hostopette, 0606meHPUIe . 1 https://resh.edu.ru
CUCTEMaTHU3aIlUsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

27



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eomerpus. 10-11 wraccer yueb. mis obmeobpasonar. yupexnenuid/ [JI.C.
Aranacsig, B.®. byry3os, C.b. Kagomues u ap.] — 20 uzg. — M.: [Ipocsenienue,
2011;

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o l'eomerpusa. Jlumaktuueckue marepuanbl. 10 kiacc: yded. mocobue st
oOmreoOpa3oBar. opranuzaiuii: 6a3oBbiii u yriayosn. yposau/ b.I'. 3uB — 18-¢
u3a. M.: [Ipocsenienue, 2019;

e 3amauu mo reomerpuu. 7-11 kmaccel: yuel. mocobue s oliieodpa3onar.
opranmzanmii/ b.I'. 3uB, B.M. Meiinep, A.I'. baxanckwuii. — 13-e uza. — M.:
[Ipoceenienue, 2018;

e C.M. Caaksn, B.®. byty30B. [loypounsie pa3padotku. 10-11 kiacchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI
CETU UHTEPHET

e https://resh.edu.ru/subject/17/7/
e http://school-collection.edu.ru
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https://resh.edu.ru/subject/17/7/

JIMCT W3MEHEHU n KOPPEKIIUU PABOYEW
INPOI'PAMMBbI

[Hara Tema ypoxka [IpynunHel H3MEHEHUs ITognuce
BHECEHUS 3aM.
W3MEHEHUI JUPEKTOpPA
no YBP
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