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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomeTpus» 06a30BOro YpOBHS IJis
oboyuatomuxcs 10 kmaccoB  paspaborama Ha  ocHoBe — DemepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHCKOTO 0Opa30BaHUA.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUsS,, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajhbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BAHUEM F€OMETPHUHU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10 Kiacce sSBISIOTCS:

e (opmupoBaHue TMNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SIBIICHUS OKPYKAIOIIETO MHUPa,

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PElICHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEeAeIEHHBIM 00pa3oM OopraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad HA  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

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
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero oopa3oBaHusI.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENBbHO U MOCTYMATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yudenue reometpun otBoauTcs 2 yaca B Henelro B 10 knacce






COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEpeOMETpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHCTBO. lloHATHE 00 akcMoMaTHYECKOM
IIOCTPOCHUH CTEPECOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIICIACTBUSA U3 HUX.

B3anMHO€e pacnoiokeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, ITapaUIeNIbHBIE U CKPEIUBAIOIINAECS IIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: MAapaJuICIIbHBIE IIPSAMBIE B IPOCTPAHCTBE; MAPALUIEIBHOCTD TPEX
NPSAMBIX; IMAPAJUIENBHOCTh MPSMOM M IUIOCKOCTH. YTUIBI C COHANPABJICHHBIMU CTOPOHAMU; YIOJI MEXAY IPSIMBIMU B
npocTpancTBe. IlapamienbHOCTh IUIOCKOCTEH: IapajulelIbHbIE IUIOCKOCTH; CBOMCTBA IAPAJUIEIBHBIX IUIOCKOCTEM.
[Tpocreiimre npocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPA3P, KyO, Mapajjiesienuiea; MIOCTPOSHUE CEUYCHH.

[leprieHIUKYJISIPHOCTD NMPAMOW U IJIOCKOCTHU: NMEPIEHANKYJIAPHBIE IPSMBIE B IPOCTPAHCTBE, MPSIMBIE MMAPAIIIIETbHBIE
U TEPIECHANKYJSPHbIE K IUIOCKOCTH, NPU3HAK MEPNEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpPEMa O MpPAMOU
NEPIEHINKYJAPHOW TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJ MEXAY MNPSIMOM M IUIOCKOCTBIO; ABYTPAaHHBIA YTOJI,
JIMHEWHBINA yroJl ABYTPAHHOIO yria. IleprneHauKkyisip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
OpssIMOM 10 IUIOCKOCTH, MPOEKIUs (QUIrypbl Ha IUIOCKOCTb. IlepneHauKyJIsIpHOCTh IUIOCKOCTEH: TMpPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpE€X MepHeHIuKyIspax.

MHororpaHHuKH

[loHATHE MHOIOTrpaHHHKA, OCHOBHBIE JJIEMEHTbl MHOTIOTPAaHHHKA, BBIIYKJIBIE M HEBBIIYKJIBIE MHOTOI'DAHHUKY;
pa3BépTka MHOrorpaHHuka. [Ipusma: N-yronsHas npusma; rpaHd U OCHOBAHHUs IPU3MBI; NIPsMAasi U HAKJIIOHHAS NPU3MBI,
OOKOBass M TOJIHAsg MOBEPXHOCTh MNpu3Mbl. [lapamnenenunes, MpsIMOYTOJbHBINA Mapajielenure]] U €ro CBOMCTBA.
[Mupamupa: N-yrojapHas NHpaMuja, TPaHU M OCHOBAHHWE NHUPAMUJbI; OOKOBas W TOJIHASL TIOBEPXHOCTh MUPAMU/IBI;
IpaBWIbHAS W YyCEYEHHAs NUpamMuAa. OJIEMEHThl NpU3Mbl W NHUpaMuabl. [IpaBUIbHbIE MHOTOTPAaHHUKHU: TOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHAS NPU3Ma W NpPAaBUIbHAA NHPAMUIA; IIPABWIbHAS TPEyroJibHas NUpamMuia H
IPaBWIBHBIN TeTpasip; Ky0. [IpeacraBienue o mpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTadAp, AoAeKasAp U ukocazap. CeueHus
IIPU3MBI U IUPAMUBI.



CuMMmeTprs B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, IUIOCKOCTH. DJIEMEHTHl CUMMETPUHU B
NpaMAJIax, NapajuieNIeUIeaax, MPaBUIbHBIX MHOTOTPAHHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriubl. [lmomaas O0KOBOW MOBEPXHOCTH M IOJHOM
HOBEPXHOCTU MPSAMOM IMPU3MBI, IUIOIIAJh OCHOBAHWW, TEOpeMa O OOKOBOHM IMOBEPXHOCTH NpsAMOM mpu3Msbl. Ilnomans
OOKOBOI1 IOBEPXHOCTU U NMOBEPXHOCTH MPABUIBHON MUpAMUIbI, TEOPEMA O IUIOIMIAIU yceu€HHOM nupamuabl. [lonarue 06
00Bpéme. O0BEM MUpaMuUAbl, TPU3MBI.

[TonoGueIe Tena B mpocTpaHcTBe. COOTHOMIEHUSI MEXKAY IJIOMIAIMU TOBEPXHOCTEN, 00BEMAMHU MOAOOHBIX TEN.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPpaMMbl YUE€OHOTO TipeaMeTa «MareMaThukay XapaKTepu3yrTCs:

I'paknanckoe BoclIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAXKTAHCKOM MO3UIIMKM 00YYaIOIIEeTrocs KaK aKTHBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO
o01ecTBa, MPeICTaBICHUEM O MaTEMAaTHYSCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHHUH, MPOIETYP
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU HHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYECHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCHUICKON TPaXJAHCKONW HWIACHTUYHOCTH, YBXXCHUS K TMPOIUIOMY ¢ HACTOSIIEMY
POCCUHMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCUUCKMX MATEMAaTUKOB W POCCHUMCKOMN
MaTeMaTHYECKON IIKOJIbI, K UCIOIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HayKaX, TEXHOJOTUSIX, cpepax SKOHOMHUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; Cc(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJACHHS, CBSI3aHHOTO C IPAKTUYECKUM NPUMEHEHUEM JIOCTHXKEHUW HAYKH U JEATEIBHOCTBIO Y4YEHOTO;
OCO3HaHMEM JIMYHOT'O BKJIaJla B IOCTPOEHHUE YCTOMYMBOIO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHHE:



ACTETUYECKUM OTHOIIEHWEM K MUPY, BKIIIOYAs 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEIICHHH, pacCyKICHUI; BOCIIPUUMYNBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM Pa3InIHBIX BUOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI IPUMEHATh MaTEMAaTHUYECKHE 3HAHUS B MHTEpEecax 3JI0POBOTO M Oe30IMmacHoro odpasa
JKW3HHU, OTBETCTBEHHOT'O OTHOIICHMUS K CBOEMY 3J0pPOBBIO (370pOBOE MHUTaHUE, COAJaHCUPOBAHHBIA PEKHUM 3aHATHH U
OTHbIXa, peryisipHas Qu3nyeckas AaKTUBHOCTH); (U3MUECKOTO COBEPIICHCTBOBAHUS, IIPH 3aHATHUAX CIOPTHUBHO-
037I0POBUTEIHHON JEATESIHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIO0MS; HHTEPECOM K pa3nyHbIM chepaMm mpodeccuoHaabHOM
JeATEeIIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM M €€ NPWIOKCHHSIMH, YMEHHEM COBEpINaTh OCO3HAHHBIN BBIOOpP OymyIeit
npodeccun W peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTBHIO M CIOCOOHOCTBIO K MAaTeMaTHUYECKOMY
00pa3oBaHWI0 M CaMOOOPa30BaHUIO HAa TPOTSHKEHWU BCEH JKM3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTHYECKUX 3a/1a4 MaTeMaTHISCKOW HAPaBJIECHHOCTH.

IK0JIOru4YecKoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYJIbTYPhI, IOHUMAHUEM BIUSHHS COIMATLHO-DKOHOMHYECKHUX IMPOIIECCOB Ha
COCTOSIHME€ TIPUPOAHOM M COIMAJIBHOW Cpeabl, OCO3HAaHWEM TJ00aJBHOTO XapakTepa SKOJOTHYECKHX MpoOIeM;
OpUCHTAllMC Ha TPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWH JUIsl pEIICHHWS 3adad B O00JIACTH OKPYKAIOIICH Cpejbl,
MJIAHUPOBAHUSI TIOCTYITKOB M OIIEHKH MX BO3MOXXHBIX MOCIICCTBHI IS OKPYXKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

C(OPMHPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAYKH U
OOIIIECTBEHHON MPAKTHKH, MIOHMMAaHUEM MaTEMaTHYeCKOW HayKH Kak C(epbl YeJOBEUYCCKOW ICATEIHHOCTH, JTAINOB €&
pPa3BUTHS ¥ 3HAYMMOCTH JUIsl Pa3BUTHS IIUBUIIN3AIIMN; OBJIAQJICHUEM SI3BIKOM MATEMAaTHUKA M MAaTEMaTHYECKOW KYJIbTYpOM
KaK CpEJICTBOM TMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBISTh TNPOEKTHYIO W HCCIEIOBATEIBCKYIO ACSTEIHHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE PE3yNbTaTbl OCBOEHUS MPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTEepH3YHOTCS
OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHLIMU OetUCMEUAMU,

VHUBEPCATIbHBIMU PE2YTISIMUBHBIMU OEUCMBUAMU.

1) Vuueepcanvivie noznasamensHsle oeticmsus, obecneuusaiom Gopmuposanue 6az06bix KOSHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoeHue Memoo08 NO3ZHAHUSL OKPYHCAOULe20 MUpda;, HNpUMEHEeHUe JI02UYeCKUX, UCCe008amebCKUX
onepayuil, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble Jornyeckue aeiicTBUs:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIEC NPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHATUM, OTHOLIEHHM
MEXIy TMOHATUSAMHU; (GOPMYJIMPOBATh ONPEICIICHUS NOHATUN; YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJIaCCU(UKALMU, OCHOBaHUSI JIJIs1 0OOOIIEHUS U CPAaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIUpOBaTh M NPeoOpa3oBbIBATh CYXACHHS: YTBEPAUTEIbHBIE M OTPULATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUrs B (pakTax, JaHHBIX, HAOIIONCHUAX U
YTBEPKJICHHUSX; TPEAJIaraTb KPUTEPHUM JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUNIL;

JenaTb BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHHUI,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

MPOBOJUTh CaMOCTOATENBHO JI0KA3aTENbCTBA MATEMAaTHUYECKUX YTBEPXKICHHM (IpsiMble W OT MPOTHUBHOIO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a7aun (CpaBHUBATH HECKOJIbKO BAapUAHTOB PEIICHMs], BBIOMpaTh Haubosee
MNOAXOSIINNA ¢ YUETOM CaMOCTOSTENbHO BbIICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejnLCKue 1eHCTBUA:

WCIIOJIb30BAaTh  BOIPOCHl KaK HCCIEAOBATENILCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIMPOCHI,
dbuKkcupylonme MpPOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUpOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULINI0, MHEHHUE;



MPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEeMaTUYeCKOTO0 OOBEKTa, SIBICHHS, IPOIECCA, BBISBICHHUIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SIBICHUSMH,
IPOLIECCAMH;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHHS W BBIBOJALI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIJBUTATh MPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBIIATD Je(hUIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JIJIs OTBETA HA BOMPOC U JIJISl PEIICHUS 3a/1a4H;
BBIOMpATh WHOOPMAIIMI0O U3 HUCTOYHUKOB PA3UYHBIX THUIIOB, AaHAJIU3UPOBAaTh, CUCTEMATU3UPOBATH U
MHTEPHPETUPOBATH UH(GOPMALIMIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

CTPYKTYPHUPOBATh HHPOPMALIKIO, IPEACTABIATH €€ B pa3IMYHbIX (OopMax, WILTIOCTPUPOBATH IPaPUUECKU;
OLIEHUBATh Ha1EKHOCTh MH(OPMALIUU IO CAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHuueepcanvHble KOMMYHUKaAmMUGHble Oelicmeus, 00ecnedusarom CcoOPpMUPOBaAHHOCMb COYUATbHBIX HABLIKOG
00yuaruuxcs.
OO0uenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYKJICHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEISIMU OOUIEHUS; SICHO, TOYHO,
IPAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS
3a/1aud, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTarT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAaeMOl TeMbl, MpOOJEMBbl, pelaeMoil 3aaayu,
BBICKA3bIBaTh MJIEU, HAICJICHHbIC HAa TMOWCK PELICHUS; COMOCTaBISATh CBOM CYXICHHUS C CYXICHHUSIMHU JIPYTUX
YYaCTHUKOB JIMAJiora, OOHAPYXKMBATh Pa3jIMYMe€ U CXOJCTBO TO3UIMK; B KOPPEKTHOH (opme (opMyTrpoBaTh
pa3HOIJIACHsl, CBOU BO3PAXKEHUS;

MIPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOCKTA; CAMOCTOSITEIHHO BBIOUPATh
dbopmar BBICTYIUICHHS C YUETOM 3a/1a4 MIPE3EHTALMU U OCOOEHHOCTEH ayIUTOpHUH.

CoTpyaHu4ecTBo:



NOHMUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIAWBHUIYAIbHOW pabOThl MpPU PEHICHUH YYEOHBIX
3a/lay; NPUHUMATh LEJb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUdI0 COBMECTHOM palOThI,
pacmpenenaTh BHIbI paldoT, JOTOBAapHUBATHCS, OOCYXAAaTh MPOIECC M Pe3yibTaT padoOThl; 0000MmaTh MHEHUS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYKIeHHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBIIIOJIHATH CBOIO YacTh PaOOThl U KOOPJAMHHPOBATH CBOM JEHCTBUSA C JPYTMMHU UYJE€HAMU KOMaHJbI, OLIEHUBATH
KaueCTBO CBOETO BKJIA/la B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

3) Vhusepcanvuvie pecynsamusHvle oelicmaus, 006ecneuusarom Gopmuposane CMulCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOB TUYHOCTIU.
Camoopranuzamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 PEHIeHUS ¢ y4ETOM UMEIOIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHU IO3HABATEIHHOM pe(IESKCHH KaK OCO3HAHMS COBEPINACMBIX JCHUCTBUM W MBICIHUTEIBHBIX
MPOIIECCOB, WX PEe3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJISA Mpolecca U pe3ysbTara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3aa4l, BHOCUTbh KOPPEKTUBBI B AEATEILHOCTh
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa LIEJU U YCIOBUSM, OOBSICHATH MPUUYUHBI TOCTHIXKEHUS WM HEIOCTHXKEHUS
pe3yJIbTaTOB JICSITEILHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OHCpI/IPOBaTB IMOHATUAMU: TOYUKA, IIpAMasd, IJIOCKOCTD.



[IpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX MPU PELIEHUN T€OMETPUUECKUX 3a/a4.

OnepupoBaTh NOHATUSMHU: MMAPATUIETBHOCTh U NEPIIEHIUKYIISPHOCTD MPSAMBIX U INTIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE pacloio’KeHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTpaHHOTO YIJia; JTUHEHHBIN yromi
JBYTPAHHOTO yTJIa; rpajyCcHas Mepa ABYTPAaHHOIO yrija.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKIIBIA MHOTOTPAHHUK, SJIEMEHTHl MHOT'OTPAaHHUKA,
MPaBUWIbHBIA MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (TUPaMK/Ia; MpU3Ma, MPSMOYTOIbHBIN Mapaiesenumnes, Kyo).

KnaccuduimpoBatb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUSA I KiacCU(UKAIMU (BBITYKJIbIE W HEBBITYKIIbIC
MHOTOTPaHHUKH; TTPABUIILHBIE MHOTOTPAHHUKY; MIPSIMbIE M HAKIIOHHBIE TIPU3MBI, TapaslIeICTUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CTpouTh CeueHuss MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pematpe 3a7aun Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJrOpuTMaM, MPUMEHSS U3BECTHBIE
aHAJIMTHUYECKUE METOJbI MPU PEIICHUH CTAaHJAPTHBIX MaTEMaTUYECKUX 33/1a4 HA BBIYHMCICHUE PACCTOSHUM MEXIY IBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU J0 IMIIOCKOCTH, MEK/TY CKPEIIMBAIOLIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HAXOXKJIEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasiiaM WM aJrOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIUTUYECKUE METOAbl MPHU PEIICHUH CTaHAAPTHBIX MATEeMaTUYECKUX 337ad Ha BBIYUCIEHUE VYIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMUA, MEXAY MPSMOM U MIIOCKOCTHIO, MEXKY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI U TIJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHHMKOB (MpU3Ma, MUpaMuja) ¢ NMpUMEHEHUEeM (Popmy;
BBIYHCIIATh COOTHOIIEHUS MEXK/IY TIJIOMIA SIMUA MTOBEPXHOCTEN, 00BbEMaMU MOAOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPUH; LEHTP, OCh H
MJI0OCKOCTh CUMMETPUHU (DUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpaX,
MIPEACTABICHHYIO Ha YEPTE)KAX U PUCYHKAX.



[TpumeHsaTh TeOMEeTpUYECKUE (PaKThI ISl PEIICHHs CTEPEOMETPUUYECKUX 3a]1ad, TMPENOoIaraomnX HECKOIbKO I1aroB
pelleHus1, eClii YCJIOBHsI MPUMEHEHHS 33/1aHbI B IBHOU (popme.

[IpyMeHATE TPOCTEMIIME NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU DPEIICHUHU
CTEPEOMETPUYECKHUX 3aay.

[IpuBOANTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U )KM3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IpyMEHATh MOJIyYEHHBIE 3HAHWA HA IMPAKTUKE: AHAIW3UPOBATH pPEANbHBIE CUTYallMH W TPUMEHATH N3YYEHHBIE
HNOHATHUS B IMPOLECCe IOMCKA PELIECHUS MaTeMaTHYeCKU CPOPMYIUPOBAHHOM NpOOJIEMBbl, MOAEIUPOBATH pEaAbHbIC
CUTYyallUd Ha SI3bIKE I'€OMETPHUH, HUCCIIEI0BATH IOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM I€OMETPUYECKUX IOHATUH M
TEopeM, ammnapara anreOpbl; pelmaTh NPaKTUYECKUE 3aauu, CBI3aHHBIE C HAX0K/IEHUEM T€OMETPUUYECKUX BETUYHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (um¢posbie)
Kourpoabubie IIpakTHyeckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBenenwne B crepeoMeTpuio 10
5 [IpsiMble ¥ TIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHIUKYISPHOCTD MPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMH 10 1
5 MHororpanHuKu 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUSI, PACCTOSHUS U YIJIbI 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypest

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
nepecekarommecs npamMas 1 rmiI0CKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanpHbIe cBeneHus 0 KyOe U mupamuse,
WX pa3BEPTKU U Mojienu. CeyeHus 1
MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTHE 006 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbix B

1 MIPOCTPAHCTBE: MepeceKaromecs,
napajuleNIbHbIe U CKPEIIUBAIOIINECs
psIMBIE
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaJlIeIbHbIE IPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npoctpaHctie: [lapamienbHOCTh MPAMON U
IJIOCKOCTH

14 VYrisl ¢ COHaNPaBIEHHBIMA CTOPOHAMH

15 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CaoiicTBa napajjieNbHBIX MIIOCKOCTEH

19 [Ipocreiimue MpocTpaHCTBEHHBIC (HUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

39 [lepneHiuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:

40 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nepneHaUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KoHTtponbHas paboTta 1mo Temam

44 "IleprnieHAIUKYJISPHOCTD MPSIMBIX U

wiockocTe" 1 "Yribel MeXAy OpSMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; TIPsIMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb NMUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NPaBUIBHBIN TETpa’ip; Kyo

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejaenunenax, NpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomans OOKOBOM MOBEPXHOCTH U TOJTHOM
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTH MPSMON TPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUWIIbHOW TUPAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbHas padora o Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITHIS
66 3HaHWI. Berancienne pacCTOSHMN: MEXTY 1

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpoOJIbHAS paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. I'eometpus, 10 kimace/ Mep3nsik A.I'., Homuposckuii [1.A.,
[Tononckuii B.b., SAxup M.C.; noxa penakiueit [logonsckoro B.E., O0mectBo ¢
OrpaHU4eHHON OTBETCTBEHHOCTHIO M3natenbckuii ieHTp « BEHTAHA-I'PADy;

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

MeTtoaudeckoe rmocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POI, Yun.py






