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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma yueOHOTO Kypca «I'eomeTpus» 0a30BOro ypoBHS IS
oOywarommxcs 10  kmacca  pa3paborana Ha ~ ocHOoBe — DeneparbHOTO
rOCYJIapCTBEHHOT'O 00pa30BaTeIbHOIO CTaHIapPTa CPEIHEro 00IIero oopa3oBaHus,
C y4éTOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHUM, MPEIBIBIICMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanu3arus mporpaMmbl 00eCIieYHBaCT OBJIAJICHUE KITFOUCBBIMU KOMIICTCHIIASMH,
COCTABJIIONIMMH OCHOBY JIJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO W ITO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHbIX AUCHUIUIMH. Pa3BuTHe y 00ydaromumxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBisieTcsl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpU HU3YYEHHHU OOYYaroIIUMUCS
MNOHATUHUHBIX OCHOB F'€OMETPHUU U MOCTPOCHUM LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHSA, (dopMa
OTPaXEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIELIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBanHusi  jAeWcTBUTENbHOCTH.  OmepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BaKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcss  4epe3  obOecrieueHHME  BO3MOXXKHOCTH  NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1O TreomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA JIS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKOd TEOMETPHUHM € HEOOXOAWUMBIC Il JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1ed  OCBOCHHS TIPOTpaMMbl  00ECTIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIOB  3aj]ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcs, IMO3HABATEILHOM  aKTUBHOCTH, HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATDH MMOTYYEHHBIE PE3YIbTaTHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMbl, pacnpeneN€HHbIM [0 TrojaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reometpun oTBOAMTCS 2 yaca B HeAemo B 10 kmacce, Bcero 3a
roj - 68 y4eOHBIX 4acoB.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE IOHATUA CTEpEOMETPUH. TOUKa, MpsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATUYECKOM MOCTPOSCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CIEICTBHS U3 HUX.

B3anmHOEe pacronokeHwe TMpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOIIUECS,
napajuielibHble W CKpEIMBaromMecs mpsMble. [lapannenbHOCTh NOPSIMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE:  IapajuleNIbHBIE  IIPSAMBIE B IIPOCTPAHCTBE;
MMapaJuIeIbBHOCTh TPEX MPAMBIX; NAPAUIEIBHOCTh NMPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMHM; YrOJd MEXAy MNpPsIMbBIMA B IPOCTPAHCTBE.
ITapannenbHOCTh TUIOCKOCTEN: INapajuleibHbIE IIJIOCKOCTH; CBOWCTBA MapajulIeIbHbBIX
iockocTei. [Ipocrelinire mpocTpaHCTBEHHbIE (PUTYphl HA IIOCKOCTH: TETPAdIP,
KyO, mapasuiesienure]; IOCTPOEHUE CEUCHH.

[leprieHIUKYISPHOCTh NPSIMOM M IUIOCKOCTH: NEPHNEHAUKYJISPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENbHBIE U NIEPIIEHAUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHAUKYJIAPHOCTH NPSIMOU M IUIOCKOCTH, TEOPEMA O MPAMOM NEPIEHIUKYISIPHON
IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YyIrOJd MEXAY IpPAMOM U IUIOCKOCTBIO;
IBYI'PAHHBIM yTOJ, JUHEWHBIA YroJ JABYTpaHHOro yria. llepneHmukynsap w
HaKJIOHHBIE: PACCTOSSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE OT MPSIMOM [0
IUIOCKOCTH, MPOEKIUs (Uryphl Ha IUIOCKOCTb. llepneHAuKyaspHOCTh IMIOCKOCTEH:
IPU3HAK  NEPHNEHIMKYISIPHOCTH  JIBYX  IUIOCKocTerM. Teopema o0  Tpéx
NIEPIECHINKYJIAPAX.

MHOrorpaHHUKHU

[loHATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHMKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosnpHas
npu3Ma; TPaHd U OCHOBAHMS MPU3MBL; MpsMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
NOJIHAsE TOBEPXHOCTh Npu3MblL. [lapannenenumnen, npAMOYTOJIbHBIN MapalIelICUIEN
u ero ceorcrtBa. [lupamuaa: N-yronbHas nupaMuia, TpaHd U OCHOBAHUE MUPAMUIBI,
OOKOBasi M TOJIHAS MOBEPXHOCTh MUPAMUbI, MPAaBUIIbHAS U yCEUEHHAs NMUpamMuiaa.
OneMeHTbl MNpu3Mbl M nupamuibl. lIpaBuiabHBIE MHOTOIpaHHHUKH: TOHATHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; IMpPAaBUJIbHAS IIpU3Ma W MPABUJIbHAS MHPAMUIA;
npaBuiIbHAs TPEyrojbHas MUpamMuaa U NpaBUJIbHBIN TeTpasrap; kyO. IlpencraBnenue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJAEKA’Ap U uKocadip. CeueHus Mpu3Msl
Y IAPAMUJIBI.



CummeTpust B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJEMEHTHl CHMMETPUH B NMUpamMuAax, napaielenuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOI TOBEPXHOCTH W TOJHOW TIOBEPXHOCTH MPSMOM MPU3MBI, IUIOUIAb
OCHOBaHMi1, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOMW Npu3Msbl. [Tnomans 60koBoH
IIOBEPXHOCTU M ITOBEPXHOCTH MPABUIBHOM MNHPAMHUIBI, TEOpeMa O IUIOIaan
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM NUpPaMUIbI, IPU3MBI.

[lonobubie Tena B mnpoctpaHcTBe. COOTHOWIEHUS MEXAY IUIOLIAASMU
MOBEPXHOCTEN, O0BEMAaMU MOJOOHBIX TEN.

IHJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yJbTaThl OCBOEHHUS TPOrpaMMbl  y4eOHOTO MpeIMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUKU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMAaTUYECKHIX
OCHOBaxX  (YHKIIMOHUPOBAHMSI  PA3TUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
rpaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHHEM B3aUMOJIEHCTBOBATh C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIMSIMU U Ha3HAYECHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUUCKON TPaKJIAHCKONW WJICHTHYHOCTH, YBOXKCHHUS K
IIPOLUIOMY U HACTOSIIEMY POCCUWCKOW MAaTEMAaTHMKH, LEHHOCTHBIM OTHOILICHUEM K
TOCTHKEHUAM POCCUMCKUX MAaTEMATHKOB U POCCHUMCKOW MAaTeMaTUYECKOW IIKOJIBI, K
UCIIOIb30BAaHUI0 JTHX JOCTW)KEHUN B JAPYrMX HayKax, TEXHOJOrusax, cdepax
3KOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATHUYECKOTO IOBEACHUS, CBSI3aHHOTO C MNPAKTUYECKUM
MPUMEHEHUEM JTOCTHXKEHUM HAYKU U AEATEIIbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYIyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs SCTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUIN; BOCTIPUUMYHBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHKE:



c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSITh MaTeMaTHYEeCKUE 3HAHUA B
HMHTEpecax 3I0pOBOT0O U 0€30macHOro o0pa3a *KW3HU, OTBETCTBEHHOTO OTHOILICHUS K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIIbIXa, peryyispHas (uznyeckas akKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHUSA,
TIPH 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIHLHOMN NESITEIBHOCTHIO.

TpynoBoe BocinTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbIM chepam MpoPecCUOHAIBHON ACSTENBHOCTH, CBA3aHHBIM C MaTEMAaTHUKOM
U e€ IPUIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oynyiiei npodeccun
1 pPeaIM30BBIBAaTh COOCTBEHHBIE KM3HECHHBIE TUTAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTHYecKOMYy OOpa30BaHMIO W CaMOOOPA30BaHHMIO HA TMPOTHKEHUH BCel
KU3HHU, TOTOBHOCTHIO K AaKTHBHOMY Yy4YacTHUIO B PEIICHUHM MPAKTUUYECKUX 3ajad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

IKO0JIOTNYECKOe BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO IKOJOTHYECKON KYJIBTYpHl, ITOHUMAHUEM BIUSHUS
COIMATBHO-DPKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE TMPUPOTHON M COIHMATBHON
Cpelibl, OCO3HAHHEM TII00aTLHOTO XapaKTepa SKOJOTUYECKUX TTPOOIeM; OpUeHTaluen
HA TpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHWM i1 penieHus 3ajad B 00JyiacTu
OKpYXKAIoIIeH Cpeapl, TUTAHUPOBAHUS IIOCTYIKOB M OICHKH WX BO3MOJKHBIX
MOCJICICTBUN JIJI1 OKPYIKAIOIIEH CPEBI.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKU U OOIIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYEeCKOM
HayK{ Kak c(epbl YeJTOBEUYECKOUN NEATeIbHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYMMOCTH
JUTSI Pa3BUTHSI ITUBWIN3AINH; OBJIAJCHUEM S3BIKOM MAaTEMaTHKH U MAaTeMaTHYECKOM
KyJIbTYPOU KakK CpeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO
Y UCCJIEIOBATENBCKYIO IEATEILHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHHUS IPOTPaMMbI y4eOHOTO TIpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU OeUCTNEUIMU.

1) YHueepcanvhvie  no3nasamenvHble oeticmeus, obecneuusaiom
Gopmuposanue 06A308bIX KOSHUMUBHBIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo0o08  NO3HAHUS — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:



BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXAYy MOHATHIMH;, (OPMYyIUPOBATH
ompeneieHusl  MOHSATUW;  yCTAaHABIMBAaTh  CYHIECTBEHHBIM  IMPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENbHbIE U OTpUIATENbHbIC, €IWHUYHBbIC, YacTHbIE W O0OIIueE;
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (paKTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX; MpeJiaraTb KpUTEPUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JieNaTh BBIBOJBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTMKHU, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMble W OT TPOTUBHOTO), BBICTPAWBATh apPTyMEHTAIMIO, MPUBOAUTH
OpuUMepbl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUA U
BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB pEIICHHs, BBHIOMpATh HauOolee MOAXOMAUIMN C y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUNA WHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MpodIeMy,
yCTaHaBIMBAaTh  HWCKOMOE€ MW  JaHHOe,  (QOpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTU4YeCKOro OOBEKTa, SBIICHUS,
MpOIleCcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBICHUSMU,
IIPOIIeCCaMM;

CaMOCTOSTEeNIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJCHUS, WCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHU;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoIecca, a TAaKXKE BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ undpopmaumeii:

BBISABJIATDH I[e(bI/II_II/ITBI I/IHqJOpMaI_[I/II/I, JaHHBIX, H€06XOI[I/IMBIX JJIA OTBETAa Ha
BOIIPOC U AJIA pCIICHUS 3aaa4U,



e BBIOMpaTh HHPOPMAIIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHHOOPMAITUIO PA3TUIHBIX BUIOB U
dbopM npeacTaBICHUS;

e CTPYKTYypUpOBaTh MHGOpPMAIIUIO, MPEJCTABIATh €€ B Pa3IUYHbIX (PopMax,
WUTIOCTPUPOBATH TpapUIECcKH;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu o CaMOCTOSITENIHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuueepcanomvie = KOMMYHUKAMUGHble  Oelicméus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCIPUHUMATH B (POPMYIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMH H
HEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTax, J1aBaTh IOSCHEHMSI 1O XOJy pPEIICHUS
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yIIbTaT;

e B XO/ie OOCYXKJEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJIeMbl, pelIaeMoil 3a/1auu, BHICKAa3bIBaTh WICH, HAICJICHHBIE Ha TOUCK
pENICHUS; COMIOCTABIATh CBOM CYXKJEHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapy>XMBaTh pa3IMuuMe M CXOJICTBO TMO3MUIMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

e TIPENCTaBIATH PE3yNbTATHI PEIICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeIOBAHUS,
MPOEKTa; CaMOCTOSTENILHO BHIOMPATh (OpMAT BBICTYIIJICHUS ¢ YUETOM 3a]ad
NpPE3eHTALNN U 0COOEHHOCTEN ayTMTOPUH.

CoTpyaHuvecTBo:

e TIOHMMATh W HCIIOJIH30BATh MPEHMYIECTBA KOMAaHIHON W WHIAWBHUIYATbHOM
paboThl TIpHW pelIeHWH YYeOHBIX 3a7ad; NPUHUMATHh IIeIb COBMECTHOU
NEeSATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenensiaTtb BHABI PabOT, JOTOBapwBaThCSA, OOCYXIaTh TNPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;

e yYacTBOBaTh B IpyNMoBbIX (popmax padoThl (00CyxkAeHUS, OOMEH MHEHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBINIOJHITH CBOIO 4YacTh pPabOTBI M
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAH]IbI; OIICHUBATh
KauecTBO CBOEro BKJIaJa B  OOmMUNA  TPOAYKT TIO  KPUTEPHUSM,
c(hOpMyYTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusarom Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

e COCTaBIIAATH IJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0 PEIICHMUS C
y4€TOM MMEIOIIUXCS PECYPCOB 1 COOCTBEHHBIX BO3ZMOKHOCTEH,



apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHU T[IO3HABATEIbHOW pediiekcud KaK  OCO3HAHMS
COBEPILAEMbIX JEHCTBUA M MBICIUTENBHBIX IPOIECCOB, UX PE3YJbTATOB;
BJIaIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a1auu;

e TMPEABUIETh TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUM 337a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JaHHBIX, HAWJICHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSIM, OOBICHITH
OPUYMHBl JOCTWKEHUS WU HEAOCTHKEHUS pe3ylbTaTOB JIESTEIIBHOCTH,
HaxXOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMAs, TUIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM W CIICJICTBHUS W3 HUX MPU PEIICHUU
TCOMETPUUYECKUX 3aJ1ad.

OnepupoBaTh MOHATUAMU: TAPALICITHPHOCTh U TIEPIICHIUKYISIPHOCTD MPSAMBIX U
IIJIOCKOCTEHN.

KnaccudummpoBath B3aMMHOE pacMoONIOKEHHE TPSAMBIX M IIJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: IBYTPAHHBIN YTOJl, TPaHU JBYTPAHHOTO yria, pedpo
JNBYTPAHHOTO yrila;, JIMHEHWHBIA yroJl JBYTPAHHOTO VyIJIa; TpajayCcHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarth TMOHATUSAMH: MHOTOTPAHHUK, BBIMYKIBIA ¥  HEBBIMYKJIBIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MMPAaBUIILHBI MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (MMHpaMuja; MPHU3MA,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHUIe, KyO).

KnaccudummpoBats MHOTOTpaHHUKH, BRIOMPAsi OCHOBAHUS JIJIsl KilacCU(HUKaAIIIN
(BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; TPABWJIBHBIE MHOTOTPAHHUKH; TIPSIMBbIC
Y HAKJIOHHBIC TTPU3MBI, MTapaJlICIICIIATIC IbI ).

OnepupoBath MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATh TPUHIUIIBI TIOCTPOCHUS CEYCHHM, WCIONB3YsS METOJ CJEOB.
CtpouTh CeYeHHs] MHOTOTPAHHHUKOB METOJIOM CJIENIOB, BBITIOJHATH (BBIHOCHBIC)



IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3aaun Ha HaXO0XKJEHUE F€OMETPUUECKHUX BEJIIMYMH 110 0OpasliaM WiIH
QIrOpUTMaM, TPUMEHSS M3BECTHBIE AHAIMTUYECKUE METOAbl MpPHU PEIICHUU
CTaHAAPTHBIX MaT€MaTUYECKHX 3a]a4 HAa BBIYMCIICHHE PACCTOSIHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEKIY CKPEIIMBAIOILNMHUCS
PSIMBIMHU.

Pemarp 3aaun Ha HaXOKJEHUE F€OMETPUYECKHMX BEJIIMYMH 110 0OpasliaM WU
QIrOpUTMaM, TPUMEHSS M3BECTHBIE AHAIMTUYECKUE METOAbl IPU PEIICHUU
CTaHAAPTHBIX  MaTeMaTUYECKUX  3aJa4 Ha  BBIYHUCIEHUE  YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS  MOPSIMBIMH, MEXKIYy MNpPAMOA U  IJIOCKOCTBIO,  MEXKAY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IUIOMIAM MOBEPXHOCTEM MHOTOTPaHHHUKOB (IpHU3Ma,
nupaMuja) ¢ IpUMEeHEHueM (OpMYJT; BBIUUCIATh COOTHOIICHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATUAMH: CHUMMETPHS B TIPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIIOCKOCTh CHUMMETPUH (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH MH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha yepTexax H
pUCYHKaX.

[IpumeHnsaTh reomeTpuueckre (akThl sl PEIICHUS] CTEPEOMETPUUECKUX 3a/ay,
IPEAIOIAraoINX HECKOJIBKO [IaroB PEIICHUs, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbI B
saBHOU (opme.

[IpuMeHsATH  mpoOCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSBIEHUE 3aKOHOB FEOMETPUHN B UCKYCCTBE.

[IpyuMeHsTh MOJNyYeHHbIE 3HAHMS HA TNPAKTHKE: AHAJIU3UPOBATH pPEaJbHBIC
CUTyallUM M TPUMEHSTh U3Y4YEHHbIE TMOHATHUS B TPOLIECCE IOMCKA PpEeIIeHUs
MaTeMaTU4YeCKu c(PopMyTMpPOBAHHON MPOOIEMbI, MOJIETUPOBATH peabHbIE CUTYallUU
Ha S3bIKE TEOMETPUH, HCCIEAOBATh ITOCTPOEHHBIE MOJEIM C HCIOIb30BAaHUEM
reOMETPUUYECKUX TOHITHA M TEeOopeM, ammapaTa aireOphl; peliaTh MNpaKTUYeCKhe
3a/layu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIHUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumenoBanue | Konuuec|OcHOBHOE coaepkaHue OcHOBHBbIE BU/IBI ACSATEIBHOCTH
paznena(temsl) | TBO 00yJarOIUXCs

Kypca 4acoB

Tena Bpamenus | 12 Cdepa u map: ueHTp, paauyc, | AKTyaau3upoBaTh (PaKTbl U METOIbI

JMaMeTp; TUIOIIAIb
MOBEPXHOCTHU ceprl. Bzaumuoe
pacriosioskeHue chepsl u
TUTOCKOCTH; KacaTelbHast
TUTOCKOCTB K cdepe; TIIomaab
cdepsl.

N3obpaxkenue cdepsl, mapa Ha
TUIOCKOCTH.

CedeHus mapa

Hunmuuapudeckas TOBEPXHOCTb,
o0pa3yromue HUINHIPHIECKOM
MMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEPXHOCTH.
Hununaap: ocHoBaHUS U OOKOBas|
MMOBEPXHOCTh, 00pa3yroIias u
OCb; MJIOIIA/Ib

OOKOBOH Y IIOJTHOM
TTOBEPXHOCTH.

IIaHUMETPHUH, PCIICBAHTHBIC TEMC,
IMPOBOANTL aHAJIOTHH.

JaBatb ornpeneneHus cepsl U mapa, ux
IEHTpPa, paguyca, THaMeTpa.

Omnpenensts chepy kak Gurypy
BPAIICHUS OKPY>KHOCTH.

HUccnenoBarh B3aMHOE

pacrosoxkeHue ceprl U MIIOCKOCTH, IBYX
cdep, WILTFOCTPUPOBATH 3TO HA YepPTEkKax
U PHUCYHKaX.

DopMyIUpOBaTh ONpeAeTieHNE
KacaTeJIbHOH IIOCKOCTH K cdepe,

CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMHUTHCS C T€0/I€3NUECKUMHU
JUHUSMH Ha cepe

OOBACHATD, YTO HA3BIBAIOT LIUITUHIPOM,




N3o6paxkenne nuauHApa

Ha IUIOCKOCTH. Pa3BépTka
mHapa. CedeHus NUIMHApa
(III0CKOCTHI0, MapalIesIbHON
HIJIN

MEPICHIUKYIISIPHON OCH
IUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0Opa3zyromire KOHHIeCKOM
IIOBEPXHOCTH, OCh U BEPILIHHA
KOHUYECKOW MOBEPXHOCTH.

Konyc: ocHOBaHue u BepiMHa,
o0pa3ylo1ias 1 oCh; MIOLIA/1b

Ha3bIBaTh €0 MIEMEHTHI. M3yyaTs,
OOBSICHATH, KaK MOJTY4YUTh LIMJIUHIP
IIyTEM BpalLlCHUs

HIPSIMOYTOJIHUKA.

BriBouTh, HCIIONIB30BaTh (HOPMYJIBI IJIs
BBIYMCIIEHHS ILUIOIAIN OOKOBOM
MOBEPXHOCTU LUIUHIPA.

N3yyars, pacnio3HaBaTh pa3BepTKy
LWIMH/pA.

N306paxaTh HUIMHAP U €r0 CeYEHUS
IIJIOCKOCTBIO, ITPOXOASAIIEH Yepes ero och,
napasuieIbHON Uin

NEePIEeHIUKYISIPHONU OCH.

HaxoauTte miomnaam 3TuX ceueHnu.
MoaenupoBaTh peajibHbIE CUTYAIlMU HA
SI3bIKE TEOMETPHH, UCCIEN0BATH
MIOCTPOCHHBIE MOJEITH

C UCIIOJIb30BAHUEM T€OMETPUYECKUX
MOHATHU

OOBSICHATH, KAKOE TEJIO HA3hIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
SJIEMEHTEL.

N3yuarb, 00BACHATH, KaK MOJIY4YUTh
KOHYC IIyTEM BpallEHUs

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.




OOKOBOM U MOJHOMN
MOBEPXHOCTU. Y CEUEHHBIIN
KOHYC: 00pa3yIollye U BhICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTb.

N306paxenune koHyca Ha
IIOCKOCTH. Pa3BépTka KoHyca.

Ceuenus koHyca (TUIOCKOCTBIO,
napajieIbHOM OCHOBAHHUIO,

U TUIOCKOCTBIO, TPOXOASIIEH
4yepes3 BEPIINHY)

N3006pakaTh KOHYC U €0 CeYEeHUs
IUIOCKOCTBIO, MPOXO/SIIEH uepe3 0Ch, U
IUIOCKOCTBIO, ePIIECHANKYISIPHON

K OCH.

N3yuyats, pacrio3HaBaTh pa3BEPTKY
KOHYca.

BbIBOIUTH, HCIIOIB30BATH (POPMYITBI IS
BBIUUCIIEHUS TUIOMAIU OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxomuTe nomany ceueHui,
IPOXOJSIIMX Yepe3 BEPILNHY KOHYCA UITU
NEPHEHANKYISAPHBIX €T0 OCH.

OOBACHATD, KaKOE TEJI0 Ha3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3yuarb, 00BACHATH, KaK €ro NOJyYUTh
IyTEM BPAILECHUS NPAMOYTOJIbHON
Tpamneuuu.

BoiBoauTh, mpUMEHSTh popMyIty Asis
BBIUMCIIEHHS IUIOIAIU OOKOBOM
MOBEPXHOCTH YCEUEHHOTO KOHYCa

KOM6I/IH8.I_II/I$I TCJI BpallICHUSA

Y MHOTOTPaHHUKOB.
MHoOrorpaHHukK, OlMCaHHbIA
okoJio chepsr; chepa,
BMNMCaHHasi B MHOIOTPaHHUK
HITH

B TEJIO BPAILICHUS

AKTyanu3upoBaTh (PaKTbl U METO/bI
IUTaHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.

Pemrats CTCPCOMCTPHUYCCKUC 3a1a4Hu,
CBSA3aHHLIC C TCJIaMHU BpalllCHUA,
IMOCTPOCHUCM CEYEHHH TeI BpalcHu:,




C KOM6I/IHaHI/I$IMI/I TCJI BpallICHUA

W MHOT'OTPaHHUKOB HAa HAXOXJICHUC
TCOMETPHUICCKUX BCIUYMH.

Hcnonws30BaTh Npu pelIeHUN
CTEPEOMETPUYECKHUX 3a/1a
IUITAHUMETPUUECKUE (PAKTHI U METOMbI
3aJ]a4u Ha BBIUMCIICHUE

1 10Ka3aTcibCTBO.

MoaenupoBaTh peajibHbIE CUTYAIIUU HA
SI3BIKE TEOMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIHU

C UCIIOJIb30BAHUEM T€OMETPUUECKHUX
MOHATHU

OOBEMBI TENI

ITonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBAa 00OBEMOB Tell.

O0béM HuIMHIpa, KOHYCA.
O6béM 1mapa u mIomaab chepbl

AKTyaHI/ISI/IpOBaTB (1)8.KTBI 1 MCTOAbI
IJIaHUMETPUHU, PCIICBAHTHLIC TCMC,
IMPOBOAWTL aHAJIOTUH.

BbIBoUTH, UCTIONIB30BaTh (POPMYJIBI
00BEMOB: MPU3MBI, IIMIIMH/IPA,
MMAPaMU/JIbI, KOHYCA; YCEUEHHOU
NUPAMUIBI U YCEUEHHOTO KOHYCA.

Pemats crepeoMerpuueckue 3a1aum,
CBSI3aHHBIE C BBIUMCIIEHUEM O0BEMOB.
dopMyIupoBaTh ONPEAEICHUE IAPOBOTO
CETMEHTA, IIapOBOT0 CJIOS, IIAPOBOTO
CEKTOpa.

[TpumeHsTH POpMYITBI

JUTSL HAXOKICHUST 00BEMOB MIAPOBOTO
CErMEHTa, IIapOBOT0 CEKTOPa




ITonoOubIe TENA B
MIPOCTPAHCTBE.

CooTHoIEHUS MEXTY
IJIOIIAIMU IIOBEPXHOCTEH,
00BbEMaMU OTOOHBIX TET

Pemrate CTCPCOMCTPUYCCKHUC 3a1a4H,
CBsI3aHHBIE C 00BEMOM mapa

U TIomaaso cdepsl. MoaeanpoBarth
peanbHble CUTYallUU Ha A3BIKE
F€OMETPHUHU, UCCIIEA0BATh TOCTPOCHHBIE
MOJIENIN

C UCIIOJb30BAaHUEM T€OMETPUUECKHUX
HOHSATHH.

AKTyanu3upoBaTh (HaKTbl U METOJIbI
IUTAHUMETPHH, PEJIEBaHTHBIE TEME,
MPOBOIUTH AHAJIOTHH.

Pemrats CTCPCOMCTPHUYCCKHUC 3aa4Hu,
CBsI3aHHBIE C COOTHOILIEHHEM 00BEMOB U
HOBCpXHOCTefI HO,Z[O6HBIX TCJI

B IIPOCTPAHCTBE.

MoaenupoBaTh peajibHbIE CUTYAIlMU HA
SI3BIKE TEOMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIU

C UCIIOJIb30BAHUEM T€OMETPUUECKHUX
MOHATHU

BekTops! 1
KOOPJMHATHI B
IIPOCTPAHCTBE

10

BekTop Ha mockocti
u B npocTpaHcTBe. CioxeHnue

Y BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE

AKTyanu3upoBaTh (PaKTbl U METO/bI
IUTAaHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.




BCKTOPA HA YUCJIO. Paznoxenue

BEKTOpA IO TPEM
HEKOMILIAHAPHBIM BEKTOPaM.
IIpaBuio napasenenumena.

Pemenue 3ama4, CBSI3aHHBIX

C IPUMEHEHUEM TTPaBUII
JICUCTBUNA C BEKTOPAMH.

IIpssMoyronbHas cucrema
KOOPJMHAT B MPOCTPAHCTBE.
Koopaunatsr

BekTopa. [Ipocreiimue 3a1auun B
KOOpAMHATAaX. YTOJI MEXKIY
BekTopamu. CKajsipHOe
MIPOM3BEICHUE BEKTOPOB.

Beruucnenue yrios Mexay
MPSIMBIMU U IJIOCKOCTSIMH.

KoopaunaTHO-BEKTOpHBII
METO]T

IIpU pCIICHUH IT'COMETPUICCKHUX
3aaa4

OnepupoBaTh NOHITHEM BEKTOP B
IIPOCTPAHCTBE.

DopMyIHpOBaTH MPABUIIO
napajuiesIenuIea Mpyu CI0KEHUU
BEKTOPOB.

CKJ'IaI[BIBaTB , BBIYUTATh BEKTOPHI,

YMHOAaTh BEKTOP Ha uncio. M3yuyars
OCHOBHBIE CBOMCTBA 3TUX OIEPALIHil.

JlaBatb onpeneneHue npsiMOyrojIbHOM
CHCTEMBbI KOOPJIMHAT B IPOCTPAHCTBE.

BbIpazuTe KOOpIMHATHI BEKTOPA Yepe3
KOOpAMWHATHI €ro KOHIIOB.

BriBoauTh, HCIOJIB30BATh (1)OpMy.]'Iy
JJIMHBI BEKTOPA U PACCTOAHUA MCIKIAY
TOYKaMU.

BoipaxkaTh cKaisipHOE POU3BEIACHHE
BEKTOPOB Yepe3 UX KOOPIAUHATBHI,
BBIYHUCIIATh YTOJI MEXY JBYMS

BEKTOpPaMU, IBYMsI IPSIMBIMH.
Haxoauthk yrosn mexay npsamoit

U IJIOCKOCTBIO, YTOJI MEKY IBYMS
IJIOCKOCTSIMU aHAIUTHYECKUMU
METOJAMH.

BriBouTh, HCTIONB30BaTh HOpMYITy

PaCCTOAHHNA OT TOUYKHU OO0 IMIIOCKOCTHU




IToBTOpenue, |7 OcHoBHBIE GUTYPBI, (HAKTHI, Pewrats npocreiiimune 3a1a4u Ha
o0o0uieHue u TEOpPEMBI Kypca IIJIJaHUMETPUU. | HAXOXKICHHUE JUIMH U YIJIOB B
CUCTEMAaTH3aLHU 3ajauu MIIaHUMETPUU U METO/Ibl| FEOMETPUUECKUX (pUrypax,
1 SHAHMH ux OPUMEHATH TeopeMy [Tudaropa, Teopemsl
pelIeHus. CHUHYCOB M KOCUHYCOB. Haxonuts
OcHOBHbIE QUIYPbI, aKTH, IUIONIA(b MHOTOYTOJIbHUKA, Kpyra.
TEOpeMbl Kypca cTtepeoMeTpun. | Pacmo3HaBars nogo0HbIE GUTYDHI,
3agadu CTEpeOMETPUH U HaxOJUTb OTHOILECHHUS JIJINH
METOJIbI UX PEIICHUS ¥ TIOMACH.
Hcnonp30Bath Ipy pelieHnN
CTEpEOMETPUYECKUX 3a/1a4 (DaKThl U
METO/IbI IIITAHUMETPUHU
OBILEE 34
KOJIMYECTB
O YACOB IIO
I[TPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos
Nen/m  HaummeHoBaHuWe pa3ejioB H TeM MPOrpaMMbI Kourponuer
Bcero e padoThbl
1 BBenenune B crepeomMeTpuio 10
5 [IpsiMble 1 TUIOCKOCTH B MpocTpaHcTe. [lapaniensHocTh 12 1
OPSMBIX U IJIOCKOCTEN
3 [leprieHAUKYISAPHOCTD MPSMBIX U IIIOCKOCTEN 12
4 VYTIbl MEXKAY NPSIMBIMU U TUIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 OO6BEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CECUCHMUSI, PACCTOSIHUS U yTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 >




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Jara
Ne  m3yyenus Kou-
Tema ypoka
n/n BO
Ilnan  ®@akr 1acos
Tema 1. BBenenue B crepeomerpuio (10 yacon)

OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb,

1 npoctpancTBo. [IpaBuia n300pakeHust Ha pUCYHKaX: NU300paKECHHS 1
MIJIOCKOCTEH, MapauiebHbIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

5 [TonsTHs: Mepecekaronecs MmI0CKOCTH, IepeceKarouecs npsamas u 1
IJI0CKOCTh

3 [onsaTHs: Mepecekarmuecs MIOCKOCTH, IEPeCeKAIONIUecs MpsiMast U 1
TUIOCKOCTh

4 3HaKOMCTBO C MHOTOTpaHHUKAaMHU, U300pakeHre MHOTOTPAaHHUKOB Ha 1
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX

5 HavaneHbie cBeieHus 0 KyOe U mupamujie, uX pa3BEPTKU U MOJEIH. 1
CeueHusi MHOTOTPaHHUKOB

6 HauanbHble cBefieHNs 0 KyOe U mupaMuie, uX pa3BEPTKU M MOJIEIIH. 1
CeueHusI MHOTOTPaHHUKOB

7 ITonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPHUH U CIEJCTBHUS U3 HUX

3 ITonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPHUH U CIEJCTBUS U3 HUX

9 [TonsATHE 00 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPHH: AKCHOMBI 1
CTEPEOMETPHUH H CIIEJCTBHUS U3 HUX

10 ITonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI 1

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

Tema 2. IIpsimble ¥ IU10CKOCTH B npocTpaHcTBe. [lapajuienbHOCTE NPSAMBIX M IUIOCKOCTEH (12

4acoB)

11 B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: 1
IIepeCEKArOIINECs, TapauIeIbHbIE U CKPEILIMBAIOIINECS TIPSIMbIE
[TapamiensHOCTh IPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:

12 IapajuleNIbHbIE MIPSIMBIE B IPOCTPAHCTBE; NApPAJUIEIBHOCTD TPEX 1
MPSIMBIX

13 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: 1
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH

14 VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU

15 VYroa Mexay npsSMbIMU B IPOCTPAHCTBE




16

Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh INIOCKOCTEH: MapasuleNbHble II0CKOCTH

18 CBoiicTBa napajyyiebHBIX TNIOCKOCTEH

19 IIpocreiinme npocTpaHCTBEHHBIE PUTYPBI HA IIIIOCKOCTU: TETPA’Ip, 1
KyO, mapajuienenumne;

20 [TocTpoenue ceueHuit

21 IToctpoenue ceuennii

99 KonTpoabHas padora Nel " IIpsiMmble U JIOCKOCTH B 1
npocrpancrse’’

Tema 3. IlepneHIUKYJISIPHOCTH NPSAMBIX U IJI0CKOCTel (12 yacoB)

AHanu3 KOHTPOJIbHOM pabOTHI.

23 [eprieHAUKYIAPHOCTH MPSIMOM | IJIOCKOCTH: TIEPIICHIUKYIISIPHBIC 1
IpsIMbI€ B IPOCTPAHCTBE

24 [IpsiMble mapasieNnbHbIe U TEPICHIUKYISPHBIE K TUIOCKOCTH 1

25 [IpsiMble napaienbHble U NepHeHIUKYISPHbIE K IUIOCKOCTH 1

26 [Ipu3Hak neprneHuKyJISpHOCTH MPSIMON U TUIOCKOCTH 1

27 [Ipu3HaK neprnesaAuKyISpHOCTH NPSIMOM U IIIOCKOCTH 1

28 Teopema o npsiMoii IEPIICHIUKYIISPHOH MIIOCKOCTH 1

29 Teopema o npsAMON NepNEHANKYIAPHON TNIOCKOCTH 1

30 Teopema o psIMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH 1

31 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 MJIOCKOCTH, 1
paccTostHue OT MPSMOMA J0 TUNTIOCKOCTH

39 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 MJIOCKOCTH, 1
paccTosiHiE OT MPSAMOM 10 TIIOCKOCTH

33 [eprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, 1
paccTostHue OT MPSMOMA 10 TUNTIOCKOCTH

34 [leprieHAUKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 MJIOCKOCTH, 1
paccTosiHue OT MPSMOM 70 TIIOCKOCTH

Tema 4. Yribl Meskay NpsiMbIMHU U IJI0cKOCcTAMH (10 yacos)

35 AHanu3 KOHTPOJIBHON pabOTHI. 1
VYTIBl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM U INIOCKOCTHIO

36 JIByrpaHHBIN yroJj, TUHEHHBIN yrojl IBYIrpaHHOTO yria

37 JIByrpaHHBIN YTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIJia

38 [eprieHAUKYISIPHOCTH MIIOCKOCTEH: TIPU3HAK MEPIIEHANKYIISIPHOCTH 1
JIBYX TJIOCKOCTEN

39 [lepnieHANKYIAPHOCTD MIOCKOCTEN: MPU3HAK IEPIEHIUKYIIPHOCTH 1
JIBYX TIJIOCKOCTEH

40 [eprieHAUKYISPHOCTH MIIOCKOCTEH: MPU3HAK MePIEHIUKYIIPHOCTH 1

JIBYX TIJIOCKOCTEU




41

TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepHeHANKYIApax

43 Teopema o TpEX mepreHANKYIAPAX

44 KonTpoabHasi padora Ne2 "llepneHanKyJISIPHOCTb NPSAMbIX U 1
IIocKocTei" u " Yriibl MeK1y NPSIMBbIMH U IJIOCKOCTAMH"'

Tema 5. Muororpannuku (11 yacos)

AHaM3 KOHTPOJIBHOU pabOTHI.

45 IToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, 1
BBIITYKJIbIE U HEBBITYKJIbIE MHOIOI'PAaHHUKH; pa3BEPTKA
MHOTI'OI'paHHHUKA

46 IIpu3ma: n-yronpHast mpu3Ma; rpaHd 1 OCHOBAHMsI IPU3MBI; NIpsiMast U 1
HaKJIOHHAsl IPU3Mbl; OOKOBas U MOJIHAsl IOBEPXHOCTh MPU3MBI

47 [Tapamtenenunen, NpsIMOYTOJIbHBIN HapAJUICIICIIUIIE] U €10 CBOWCTBA 1
[Tupamusa: n-yrojapHasi mupaMuia, TpaHu U OCHOBAaHUE MUPAMUJIbI;

48 OOKOBast ¥ NOJIHAsI TOBEPXHOCTh IMPAMHUJIbL; IpaBUIbHAS U yceuéHHast 1
nupaMuia
IIpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE IPABUIBHOTO

49 MHOTIOI'paHHMKa; paBUJIbHAs IPU3Ma U IpaBUIIbHAS TMPaAMMJIA; 1
IIpaBUJIbHAS TPEYrojbHAas MUPAMUa U IPAaBUIbHBINA TETpa3ap; Kyo

50 [IpencraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, 1
JOJEKa’Ap U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH,

ol MPSIMOH, TUTOCKOCTH. DIIEMEHThI CHMMETPHH B TUPAMU/IAX, 1
napajuieNienune1ax, NpaBuiIbHbIX MHOIOIPaHHUKAX

52 Beruuciienue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpPa, IMaroHaiu, yribl 1
[Tnouranp 60K0BOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSAMOM

53 MIPU3MBI, IUIONIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH 1
MPSAMOM TPU3MBI
[Tnomjanp 60K0BOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIbHOM

54 MMpaMH/JIbl, TEOpEMa O IUIOoIIaIl OOKOBOM MOBEPXHOCTH YCEUEHHOM 1
TTUPAMUIBI

55 KonTtpoabnas padora Ne3 '"MHuororpanHuku' 1

Tema 6. O6bémMbI MHOTOrpaHHNKOB (9 4acoB)

56 AHanu3 KOHTPOJIbHOM pabOTHI. 1
[Tonsarue 06 06bEMe

S7 O6BEM upaMuIbl 1

58 O0BEM nupamMuIbl 1

59 O06BEM TUpaMuIbI 1

60 O0BEM nupamMuIbl 1

61 O06BEM IPU3MBI 1




62 O0BEM npU3MBI
63 O06BEM IPU3MBI
64 KonTtpouabnas padora Ned "O0bEMBI MHOTOTPAHHUKOB"

Tema 7. [loBTOpEHME: CeUeHNsI, PACCTOSIHUA M YTIJIblI (4 yaca)

[ToBTOpeHue, 0000IIEeHNe cucTeMaTr3amus 3Hanui. [locTpoeHue

05 CEYCHUI B MHOTOI'PAaHHUKE 1
IToBTOpenue, 00001IEHNE cucTeMaTH3alus 3HaHUH. Berancnenue

66 PacCTOSHUM: MEXY IBYMS TOYKaMU, OT TOYKH JIO IPSIMOM, OT TOUKH 1
710 IJIOCKOCTH, MEXKAY CKPEIIHUBAOIMUMHUCS IIPSIMBIMU

67 Hrorosasi koHTpoOJIbHAsI paboTa 1
AHaM3 KOHTPOJIBHOM pabOTHI.

68 [ToBTOpenue, 0000IIeHNE cUCTeMaTH3alusl 3HAaHUW. Brrancienne 1
YIJIOB: MEKY CKpPEIIMBAIOIIMMHUCS MPSMBIMU, MEX]Y IPAMON U
IJIOCKOCTBIO, ABYIPAHHBIX YIJIOB, YTJIOB MEXAY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

['eometpusi. 10-11 knacc. YueOHuk. bazoBblit u yriyOn€HHbIN ypOBHU/
Artanacsu JI.C., byry3os B.®., KagomiieB C.b. u ap. ;AKiinoHepHOE 00111eCTBO
"UznarensctBo "[IpocBemienue”

['eometpus. Aunaktuyeckue matepuansl. 10 kinacc. bazoBblil u npoduabHbIN
ypoBuH./b.I". 3uB; AkronepHoe o6mecTBo "M3narenscTBo "[Ipocsemnienue"

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

Metoauueckoe mocooue K nNpeIMeTHON JIMHUU Yy4eOHUKOB 110 TeoMeTpud JI.
C. AranacsH, B.®.byty3oBa, C.b.Kagomuesa u ap.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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https://www.yaklass.ru/

https://ege.sdamgia.ru
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