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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWH, NPEHABABIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONM 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMUpoBaHUS (YHKIMOHAIBHOM MaTeMaTHU4eCKOU
I'PaMOTHOCTH, U3yY€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUM T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHOTO0 MHpa, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOKHOCTh HW3Y4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYYarOIIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHH 1 TOCTPOCHUH IIEMOYKH JTOTHUECKHUX YTBEPKICHUN
B XOJI€ PCIIEHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUS OKPYXAIOIIEro MHpa, YCJIOBHUE YCIEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBON NE€ATEIHLHOCTH,



SBJISIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHS y O0OyYaroNmuXcsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomeTpusi» Ha 0a3zoBOM
ypoBHE OOyueHusi — o0OmeoOpa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydJaromuxcst  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPHOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOJIB30BAHHEM I'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpur Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
OOyJaronuXxcst CpeIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIUE MAaTEMaTHYECKHUE YMEHUS, CBS3aHHbBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETpPHUIO Oolee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu  OCBOCHMSI MPOrpaMMbl  OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisiroTCS:

e (opmMupoBaHuEe MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIITUM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3ydaTh pa3HbIC SBICHUS OKPYKAIOMIETO MUPA;

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb Ha YepTeX,axX, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXIIeHUs B XOJIe¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP>KaHUEM;

e pa3BUTHE  HWHTEIUIGKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcsi, TMO3HABAaTEIbHON  AKTUBHOCTHU, HCCIEIOBATEIBCKUX
yMEHUH, KpUTUIHOCTH MBITIUICHUS,



e (opmupoBaHHe (GyHKIIMOHATIBHOU I'PaMOTHOCTH, peneBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYalle €ro MU3Yy4YeHHs 3aJa4, pElIaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH MPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YyYAIIUXCA B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a MPOBOAUTCA C ONOPOM Ha
HaIJISIHOCTh, @ OIIEpUpPOBaHME O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE copepkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBEY, « Teia BpaleHus»,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSIM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHMs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpOoYHble MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoaures 2 daca B Henemo B 10 kimacce u 1 vac B
Hezaenio B 11 kiacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX vaca.



COAEPKAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMble. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienunea; NoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM U MNIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIEC MApaUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJI MEXKAY MOPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBI Yroa JBYICPaHHOTO  yria.
[lepneHaMKyIISIp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEePIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuieyienunes U ero cpoicra. llupamupa: n-yronpHas nupamuia, TpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs M MOJIHASL TOBEPXHOCTh MUPAMU JIbl; TPaBUIIbHAS U
yceu€HHas MNHupaMyja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dap; KkyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IUIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre SJ1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, MUAroHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGupie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas MTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh LMJIMHJAPUYECKON TMOBEpXHOCTU. [{unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplliMHA, 00pa3ytoias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I011aab Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KoMOuHanuu Tenm BpalmieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM MWIMHJpPA,
koHyca. O0BEM mapa u maomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. (COOTHOIIEHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOT0OHBIX TEJL.

Ceuenuss mwiMHApa (MapaUlebHO YW TEPIEHAUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJIIEE 4Yepe3 BEPIIMHY), CECYCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa 1mo TpéM HEKOMILUIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMpPaBUJI JCUCTBUUA C BeKTopamu. I[IpsamoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKajasipHOE NPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mpeaMmeTa
«MareMaTnka» XapaKTEpU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OATUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peleHnH, paccy X IeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTBIO YMEHHS TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHAX CHIOPTUBHO-030POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccnrn W Ppeamu30BbHIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWM BCEW JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUYECKOW KYJIbTYPhl, NOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOIHON W COIMATLHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHYeCKHUX 3HAHUM JUId pElICHUs 3a1ad B
00JIACTH OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBEHHOW MPAaKTUKW, [MOHUMAaHHEM
MaTEeMaTHYECKON HayKH Kak c(epbl UYeTOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LMBHIW3AIMHU; OBJIAJICHHUEM S3BIKOM
MaTEMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATH TPOCKTHYIO M HCCIEIOBATCIBCKYIO ICSITEIHHOCTD
WHIWBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKPYHCAUieeo0  Mupa;  NpuMeHeHue  J102UYecKUXx,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUN MEXAY MOHATUAMH, (OPMYIHUPOBATH
OTIpeICTICHUS]  TMOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
Kiaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWCE,
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCHI, (UKCHPYIOIUME MPOTUBOpEUne, MpodIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUS U BBIBOJIBI O PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIBJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKAMUGHble  Oelicmeus, 00ecneuusarom

copMUPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IM4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI popme GpopMyIUpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
OPEICTaBIsATh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEJIOBaHMSI,  TMPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboTHl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneyusarom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusauus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pereHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN ¢ yIETOM HOBOM
uHbopmaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelIeHUs MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PELUICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEeId U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKECHMS WIM HEJOCTHKEHUS PE3YJbTATOB IEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, PsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pacIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAaHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yIJia; JMHEWHBIM YroJl ABYTPAaHHOTO yTia; TpajycHas Mmepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSMOYTOJIbHBIM Napajiienenunen, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKIIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INTOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YS METO/, CJIEJOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJTUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permath 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKHE METOIbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIECHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.



Bbruancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
nupaMuja) ¢ TMpuMEHEHHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKThl i PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOH (opMe.

[IppuMeHATE MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKu C(HOpMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHIPUYECKAss MOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIONIAAM  TIOBEPXHOCTEH  Teld  BpalleHHS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (PopMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bbr4ucnsTe COOTHOLIEHUS] MEXIY IUIOMIAASMHU MOBEPXHOCTEN M 00BEMaMu
MOTO0HBIX TE.



N300pakath m3ydaemple (PUTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.

W3BnekaTb, WHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHSTh, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

PemaTte npocreimme reoMeTpU4eCcKUEe 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU alifOpUTMaM, NPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]ad.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallud W TPUMEHATh HW3YUYECHHBIE IIOHATUS B INPOLECCE IOWCKA PEIICHUSA
MaTeMaTH4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, MCCIEA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUECKUX TTOHITHI U TEOpEM, ammapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne /it HaumeHoBaHue pa3iejioB U TeM KonuyecTBo 1yacos DiiexTponnbie (LU(POBbIE)
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
1 BBenenue B ctepeomMeTpuio 10
) [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12
[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH
3 HepneHILmEynﬁpHOCTL MPSMBIX U 12
IJIOCKOCTEH
4 Vel MEXAY NPSIMBIMU U IIOCKOCTSIMU 10
5 MHoOrorpaHHuku 11
6 O0bEMBI MHOTOI'PaHHUKOB 9
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YTIIbI 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(PpoBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Tena BpaieHus 12
OO0BEMBI TET 5
BekTopsl 1 KOOpIMHATHI B 10
MIPOCTPAHCTBE
[ToBTOpEeHHE, 0000IICHUE, 7
cHUCTeMaTH3aIus 3SHAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

JaTa nzyyeHus

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMasl,
IJIOCKOCTB, MpocTpaHcTBO. [IpaBuna uzoOpaxkeHus Ha
PUCYHKaX: U300paXEHUS IIOCKOCTEH, MapalIeIbHBIX MPSMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

IlonsTus: MEPCCCKAOMHECA IJIOCKOCTH, ITEPCCCKAOIINECCA
npsamasd 1 1miIoCKOCTb

Ilonstus: MNEPECCKArOMUEC IIIOCKOCTH, IICPCCCKAIOIIUCCA
npsiMad U MmiIoCKOCTb

3HaAKOMCTBO C MHOTOTPaHHHKaMH, U300pakeHHE
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEkKaAX

HauanbHble cBeieHUs 0 KyOe U upaMuie, uX pa3BEPTKU U
Mojienu. CeueHuss MHOTOTPaHHUKOB

HauanbHble cBeieHUs 0 KyOe U upaMuie, uX pa3BEPTKU U
Mozenu. CeueHnss MHOTOTPAaHHUKOB

[TonsiTe 06 aKCHOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX

[TousiTue 06 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUHU:
AKCUOMBI CTCPEOMETPUHU U CICACTBUA U3 HUX

[TousiTue 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUHU:
AKCUOMBI CTCPCOMCTPUHN U CICACTBUA U3 HUX

10

[ToHsATHE 00 AKCHOMATHYECKOM MTOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIECICTBHSI U3 HUX

11

Bzaumnoe PacCIoJIOKCHHUC NPAMBIX B IPOCTPAHCTBC!




IEPECEKAIOIINECS, TapaJIEIbHbIE U CKPELLUBAOLIIUECS
npsiMble

[TapamienbHOCTE NPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:!

12 napajuleJbHbIe MIPSIMbIE B IPOCTPAHCTBE; NapaUIEIbHOCTD TPEX 1
MPSIMBIX

13 [TapannenbHOCTh IPSIMBIX U IUIOCKOCTEW B POCTPAHCTBE: 1
[TapanneabHOCTh NPSIMOM U IJIOCKOCTH

14 VYrisl ¢ COHanpaBiIEHHBIMA CTOPOHAMU 1

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

16 Yron mexay npsiMbIMU B IIPOCTPAHCTBE 1

17 [TapannenbHOCTh MIOCKOCTEN: MAPAIIIEIbHBIE IIJIOCKOCTH 1

18 CBoiicTBa napajyIebHBIX MIIOCKOCTEH 1

19 [Ipocreiinye npocTpaHCTBEHHbIE PUTYPHI HA IMJIOCKOCTH: 1
TeTpa’ap, Ky0, mapasuiesenure;t

20 ITocTpoeHue ceyenuit 1

21 [TocTpoenue ceuennii 1

” KonTponbhas pabota no teme "lIpsMble 1 MI0CKOCTH B 1
npoctpancTie. [lapamiensHOCTh MPSIMBIX U TUIOCKOCTEH"

3 [lepnieHauKyIIPHOCTD NPAMOMN U MJIOCKOCTH: ]
NEepPHEHANKYIISIPHBIE TPSIMBIE B POCTPAHCTBE

24 [Ipsmbie mapannenbHble U MEPIEHANKYISPHBIE K INIOCKOCTH 1

25 [IpsiMble mapassenbHble U MEPIEHIUKYISIPHbIE K MTIOCKOCTH 1

26 [Ipr3Hak nepneHIuKyJISIPHOCTH MPSIMOM U TJIOCKOCTH 1

27 [Ipu3Hak nepneHANKYISIPHOCTH TPSIMOM U TITIOCKOCTH 1

28 Teopema 0 IpsIMO MEPIIEHANKYIISIPHON IITIOCKOCTH 1

29 Teopema o psMOI NEPIEHANKYIIIPHON INIOCKOCTH 1

30 Teopema o0 mpsMON NEPIEHANKYIISIPHON MIIOCKOCTH 1




[IeprieHAUKYJIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10

31 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 INIOCKOCTH

10 [lepnieniuKymsip U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT IPSMOM /10 INIOCKOCTH

1 [lepieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IUIOCKOCTH, PAaCCTOSIHUE OT IIPSIMOM 10 INIOCKOCTH

34 [lepnieniuKysip U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 INIOCKOCTH

35 VYruBl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IJIOCKOCTBIO

36 JIByrpaHHbIi yroi, TMHEHHBIN YyroJl JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJ1, JUHEHHBIN YToJI JBYTPaHHOIO yTria

18 [TepieHIUKYISIPHOCTD IIJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

39 [IeprieHAMKYIAPHOCTH INIOCKOCTEMN: IPU3HAK
NEePIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH

40 [TeprieHIUKYISIPHOCTD IIJIOCKOCTEN: TIPU3HAK
NEePIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 TeopeMa 0 TpEX NepHeHANKYIISIpax

43 Teopema o Tpéx NepneHAUKyYIApax
KonTponbhas pabota no remam "lleprieHAuKyIIpHOCTD

44 MPSAMBIX U IJIOCKOCTEN" 1 "YTIIbl MEXTy NPSIMBIMU U
IUIOCKOCTSAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE U HEBBITYKJIbIE MHOTOI'PaHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

46 [Ipu3ma: n-yroapHas pu3Ma; rpaHd ¥ OCHOBAHUS IIPU3MBI;




npsaMad 1 HaKJIOHHAs IIPU3MBbI; OOKOBas U IOJIHAS IMOBCPXHOCTDH
IMPU3MbI

47

48

49

[Tapannenenurnen, TpsIMOYTOJIbHBIN apaJIIEICUIIEA U €TO0
CBOMCTBA

HI/IpaMI/II[aZ n-yrojbHada nupaMuga, rpaHd 1 OCHOBAHUC
ImUupaMHuIabl; OOKOBas U IOIHAS IMOBEPXHOCTH IMUPaAMUIBI;
IIpaBUJIbHAaA 1 yceqéHHaﬂ nmupamMuaa

[TpaBuIIbHBIE MHOTOTPaHHUKHU: TTOHSATHE MPABUIBHOTO
MHOTOTPaHHHKA; MPaBUIIbHAS MPU3Ma U IPABUIIbHAS
NUpaMU/Ia; IPaBUIbHAS TPEYroJibHAs TUPaMUIa U
MPaBUIIBHBIA TETpasap; KyO

50

[IpencrasieHue o nMpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIP,
JOJICKadAP U UKOCAdIP.

51

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIHHO
TOYKH, TIPSIMOM, TITIOCKOCTH. DJIE€MEHThI CHMMETPUH B
nupaMuaax, napajieaenunenax, NpaBuIbHbIX
MHOTOTpaHHUKAaX

52

53

Brruncnenue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpa, AuaroHany,
YTJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
IpSMOM MPU3MBI, IJIOIIAa b OCHOBAHUH, TeOpeMa 0 GOKOBOMA
MIOBEPXHOCTHU NPSIMON IIPU3MBI

54

[Tnomane 60KOBOM MOBEPXHOCTH U MMOBEPXHOCTH MPABUIIbHOM
IUpPaMU/Ibl, TEOPEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH
YCEYEHHOU NMUPAMHUIBI

55
56

Kontponbnas pabora nmo teme "MHororpaHHUKH"

TTonsaTtue 00 00BEME

57

O0BEM TUpamMuabI




58 O06BEM nupamMuIb1 1
59 O0BEM TMpamMu bl 1
60 O06BEM nupamMuIb1 1
61 O0BEM TPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas pabota no reme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS 3HAHHA. 1
[TocTpoenue ceueHuii B MHOrOrpaHHUKE
[ToBTOpeHue, 06001IeHNE cCTeMaTH3allis 3HAHUH.
66 BLIchneliHe PacCTOSHUIN: MEX]y IBYyMSI TOUKaMHU, OT TOUKH |
J10 MIPSIMOM, OT TOUKH JI0 IIJIOCKOCTH, MEKIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH
67 HToroBast KOHTpoOJIbHAsA paboTa 1
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS 3HAHHM.
68 Boruncnenue }:FHOB: MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU, |
MEX]y TPSIMOI U MJIOCKOCTBIO, ABYTPAHHBIX YTJIOB, YTJIOB
MEXy TNIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

Koan4yecTBo 4acoB

Bcero

JaTa nzyyeHus

Coepa u map: HeHTp, paanyc, IMaMeTp; MIoMmaib
MOBEPXHOCTHU Cepsl

B3anmHoe pacrnionoxkenue cepsl U INIOCKOCTH; KacaTeIbHast
IUIOCKOCTB K cepe; miomas cheps

Nzobpaxkenue chepsl, mapa Ha iockoctd. CeyeHus mapa

[{unuHapuyeckas MoBEPXHOCTh, 00pa3yroIIne
UUJIUHAPUYECKON MOBEPXHOCTH, OCh LIMJIMHIPUYECKON
MTOBEPXHOCTHU

I_[I/IJ'II/IHI[pl OCHOBaHHS U OOKOBast IOBCPXHOCTD, 06pa3y}0ma${ u
OCh; IJIomaab OOKOBOM M IOJHOMH IMMOBECPXHOCTHU

N306paxkenne nuauHApa Ha MI0CKOCTU. Pa3BépTka UIMHIpA.
Ceuenust HHIIMHIPA (TUIOCKOCTHIO, MApAIUICILHON WITN
NEePIEeHIUKYISIPHON OCH LIMIIUHAPA)

Konnueckast HoBepXxHOCTh, 00pa3yrole KOHMUECKON
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH
Konyc: ocHOoBaHue U BepiIHa, 00pa3yolias U 0Ch; TIIONMAb
OOKOBOI U MOJHOM MOBEPXHOCTH

VYceu€HHblil KOHYC: 00pa3yIolre U BEICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTh

10

N300pakeHue KoHyca Ha MI0CcKocTH. Pa3BépTka KoHYyCa.
Ceuenust KoHyca (TIIOCKOCTHIO, TAPAJIICIIBHOW OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIEH Yepe3 BEPIINHY )

11

KomOunarws ten BpaeHuss 1 MHOTOTPaHHUKOB

12

MHororpaHHuK, OMMCaHHBIA 0KOJI0 cephl; chepa, BIucaHHas




B MHOT'OI'paHHUK WJIK B TCJIO BpalllCHUA

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Te

14 O0BéM IUIMHIpa, KOHYCA

15 O0BéM 1mapa U mIoImaah Chepol

16 [Tono6usie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMAaMU MTOTOOHBIX TE

17 KonTtponpnast padora o Temam "Tena Bpamenus” u "OO0beMbl
Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB

20 YMHOKEHME BEKTOPA HA YUCIIO

o1 Paznoxxenne BekTopa 1o TpéM HEKOMITJIAHAPHBIM BEKTOPaM.
[TpaBuio napanienenunena

2 Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM TIPABUIT JICHCTBUI
C BEKTOpaMu

oy [TpsMoyronbHas cucTeMa KOOpJMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. [Ipocreiimue 3a1aun B KoopAUHATaxX

24 VYron mexay Bekropamu. CKaIpHOE MPOU3BEACHIE BEKTOPOB

25 Brruncnenue yrioB Mexy NpsIMBIMH U TUIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBII METO/] TP pEeIIeHUH
reOMEeTPUYECKUX 3a]a4

7 KonTponbhas pabota no teme "BekTopbl 1 KOOpIMHATHI B
npocTpaHcTBe"

)% [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS 3HAHUH.
OcHoBHBIE GUTYPHI, (HAKTHI, TEOPEMBI Kypca IIIaHUMETPUU

29 [ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIMS 3HAHUH.

OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca IJIaHUMETPUN




[ToBTOpenue, 0000IICHNE U CUCTEMaTH3AIMs 3HaHUH. 3a1aun

30 MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS !

31 [ToBTOpeHue, 0600IIeHNE U cUCTeMaTH3allvsl 3HaHUW. 3a1a9u 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

1 [ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. |
OcHoBHBIE GUTYPHI, PaKThI, TEOPEMBI Kypca CTEPEOMETPUHU

33 Hroroas xouTpoapHas padbora 1

34 [ToBTOpEHKE, 000OIICHUE U CUCTEMATU3AIMS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpus, 11 kmace/ Mepsmsk A.T'., Homuposckuii JI.A.,
[Tononckuii B.b., SAxup M.C.; nox penakmueii [Togonsckoro B.E., O6mecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-I'PA®y;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Marematuka. ['eomerpust / Mepansik A.I'., Homuposckuit J[.A., [TonskoB B.M.;
nof penakuueit [lononsckoro B.E, O61iecTBO ¢ orpaHMueHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®y; Axunoneproe

06HICCTBO «M3paTenbcTBO «HpOCBCIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/






