


MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH I€OMETPHUUECKUX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



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

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

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

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX 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 OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM 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€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga o0ydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApaAJUICIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IIJIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOSHUE CEUCHH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHad mnupaMuaa. OJEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tema B mpocTtpaHcTBe. COOTHOIIECHUS MEXKIY IUIONIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpelbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJbTYypOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHMSI MPOTPAMMBbI Y4EOHOTO TMpeamera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicméus, — o0becnevusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBISBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opmMymupoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUW IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCKHe 1eiiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHEI MHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX IIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  MPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUSMHU: TOUKA, IPsIMAsi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yrija; JIMHEHHBIM Yrojl ABYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE PU3MBbI, TAPAJICIICTIUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEXKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJa4 HA BBIYMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MTOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATH PEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TeOpeM, anmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHNYECKOH OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpUd4eCcKUe 3aadd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBenenue B crepeomMeTpuio 10 0
5 [IpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepneH)mIfyns{pHOCTb MPSIMBIX U 12 0
IUIOCKOCTEH
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LN (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PecypChl
padoTshI
Tena Bpamenus 12 0
OOBEMEBI Tel 5 1
BekTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE 10
[ToBTOpeHME, 0000IIEHNE, 7 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Tema ypoka Kommuect IIpeagmeTHOE XapakTepuCTUKA Jlata mpoBeeHUs
No BO YacOB coziepkanue (B JeSATETbHOCTH
YPOK (BY) coorBeTcTBHU ¢ DPI) oOywaromquxcs | [l1an DaKTHYCCKH
a
BBenenne B crepeoMeTpuio 10
1. OCHOBHBIE TOHSTUSA 1 OCHOBHBIE MOHATHUSA [TomyuaTs
CTEPEOMETPHUU: TOUKA, CTEPEOMETPHUU: TOUKA, MPECTaBICHUS O
npsiMasi, TIOCKOCTh, npsiMasi, IIOCKOCT, MIPOCTPAHCTBEHHBI
MPOCTPAHCTBO. npoctpaHcTBo. [IpaBuia | x urypax,
[IpaBuna nzobpaxkeHus U300paKEeHUS Ha pa3z0oupaTh
Ha PUCYHKAaX: PUCYHKaX: N300paKeHUsl | MPOCTEHITne
U300paKECHUS MJIOCKOCTEH, npaBuia
MJIOCKOCTEH, napaieIbHBIX IPSIMBIX | ©300paKEHUS ITUX
MapajiIeIbHBIX MPSIMBIX (0Tpe3KoB), cepeIMHbI buryp.
(OTpe3KoB), cepeTMHbI OTpe3Ka. N3obpaxats
OTpe3Ka PSAMYIO U
2. [TonsiTus: 1 [TonsTus: TJIOCKOCTh Ha
nepeceKaroImecs nepeceKaroImecs PUCYHKE.
MIJIOCKOCTH, MIJIOCKOCTH,
nepeceKaroIuecs nepeceKaroImecs
npsiMasi ¥ TUIOCKOCTh npsiMasi ¥ TIOCKOCT.
3. [Tousarus: 1

repeceKaromecs
IIOCKOCTH,
nepeceKaronmecs
npsiMasi U TIOCKOCTh




3HAKOMCTBO C

3HAKOMCTBO C

Jlemate pUCyHOK

MHOTOTI'paHHHUKaMH, MHOTOI'paHHHKaMH, KyOa, MUPaMH/IbI,
n300pakeHue n300pakeHue HAXOJUTh OIINOKH
MHOTOIPaHHHKOB Ha MHOTOIPAaHHHKOB Ha B HEBEPHBIX
pUCYHKaXx, Ha pUCYHKaXx, Ha N300PaKCHUSX.
IIPOCKITHOHHBIX IIPOCKITHOHHBIX

YepTeKax JepTeKax.

HagansHBIE cCBEeHUS O
KyOe U nupamue, ux
Pa3BEPTKU U MOJEIIU.
Ceuenusa
MHOTOTPAHHUKOB

HagansHBIE CBEIEHUS O
KyOe U nupamue, ux
Pa3BEPTKU U MOJEIIH.
Ceuenusa
MHOTOTPAHHHUKOB.

3HAKOMUTHCS C
CEUYCHHSMU, C
METOJIOM CJICJIOB;
HCITOJIE30BATh JIJIS
MOCTPOCHUS
CEUCHMS METOJ
CJIEZI0B, KpaTKO
3alMCHIBATh IIaru
MOCTPOCHUS
CCUCHMUS
Pacrnio3naBaTh BUI
CEUCHHUS U
OTHOIIICHUH, B
KOTOPBIX CEUCHHE
nenuT pedpa kyoa,
HaXOJNUTh
IUIOIIAIb CEUYCHHS.
Hcnonp3oBath
nogo0Oue npu
pellIeHUH 3a71a4 Ha
MOCTPOCHUE
CCUCHUI.




HagansHBIE CBeeHUS O
KyOe U nupamue, ux
Pa3BEPTKU U MOJEIIH.
CeueHus
MHOTOIPaHHUKOB

Pacrnio3naBatp
MHOTOIPaHHHKH,
nupamMuay, Kyo,
Ha3bIBaTh UX
AJIIEMEHTBHI.
JlemaTe pUCyHOK
Ky0a, MUpaMHU/IbI,
HAXOJUTH OIITNOKH
B HEBEPHBIX

M300paKEHUSIX
[Tousitue 00 3HAKOMUTHCS C
ITonsarue 06 aKCMOMATUYCCKOM aKCMOMATUYCCKUM
aKCMOMATUYCCKOM MIOCTPOCHUH MIOCTPOCHUEM
MOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI | CTEPEOMETPHUH, C
CTEPEOMETPUHU: CTEPEOMETPHUH U aKCHOMaMH

aKCUOMBI CTEPEOMETPUH
U CJIEACTBHUS U3 HUX

[Tousitue 00
AKCUOMATUYECKOM
MTOCTPOCHUH
CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHH
U CIIEICTBHUS U3 HUX

CJIICOCTBUA N3 HUX

CTEPEOMETPHUH U
CIICJICTBUSIMU W3
HUX.

[Toustue 06
AKCHUOMATHYECKOM
OCTPOCHUH
CTEpEOMETPHH:
aKCHOMBI CTEPEOMETPHUH

NnmoctprupoBath
aKCHOMBI
pUCYHKaMU U
pUMEPAMH U3
OKpYKarolen
00CTaHOBKH




n CJICACTBHIA U3 HUX

10. JlnarHoctudeckas
pabota
IMapajieIbHOCTH MPSIMBIX H 12
IVIOCKOCTEH
11. B3aumHuoe B3aumHuoe AKTyanu3upoBaTh
PaCIOJIOKEHHUE TIPSIMBIX PaCIoJIOKCHHUE MPSMBIX B | (DaKThl 1 METOJIBI
B ITPOCTPAHCTBE: MIPOCTPAHCTBE: TUTAHUMETPHH,
nepeceKarommecs, nepeceKaronmecs, peleBaHTHBIC
napajuieibHbIe U napajuieibHbIe U TeMe, TPOBOIUTH
CKpENIMBaIOIInecs CKpEIIMBaIOIINECS aHaJIOTUH.
psiMbIe psiIMBIE. [lepeuncnusrsb
BO3MOYHBIE
CIIOCOOBI
PaCIOJIOKEHUS

JBYX MPSAMBIX
B IIPOCTPAHCTBE,
WJLTIOCTPUPOBATH
UX Ha IpUMepax.
JlaBaThb
OIpe/IeIICHUE
CKPCIIHBAIOIINXCS
NPSIMBIX,
bopMyIMpOBAThH
pHU3HAK
CKPEIIHNBAOIINXCSI
OPSIMBIX
IPUMEHSTD €TI0
IIpU PEIICHUN




3aad.

12.

[TapannenbHOCTH
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE:
NapajuiesIbHbIC MPSIMbIC
B IIPOCTPAHCTBE;
[apaJlICIbHOCTD TPEX
MPSIMBIX

13.

[TapaiuienbHOCTH
MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE:
[TapamienbHOCTH
IPSAMOM U TIIOCKOCTHU

[TapannenbHOCTH
IPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE:
I1apajulesIbHBIC NPSIMBIEC B
IIPOCTPAHCTBE;
[apaJlICIbHOCTD TPEX
MIPSAMBIX;
[apajuIeIbBHOCTh NPSIMOM
Y TJIOCKOCTH.

[TepeuncnsaThb
BO3MOKHBIE
CIIOCOOBI
B3aMMHOTO
PaCIOJIOKECHUS
PSAMOU U
TJTIOCKOCTH B
MPOCTPAHCTBE,
MIPUBOJIUTH
COOTBETCTBYIOIIUE
[IPUMEPBI U3
PEATBHOM )KU3HU.
JlaBaTh
ONPEAEIICHUE
MapaJJICIIbHOCTH
psAMON U
IJIOCKOCTH.
PopMyIMpOBaTh
MPU3HAK
MapaAJIIETIbHOCTH
pAMON U
MIJIOCKOCTH,
YTBEPKAEHUE O
pAMON
MepeCcedYeHuUs IByX
IIOCKOCTEH,
MPOXOASIINX
yepes




ImapaJuICJIbHBIC
IIPAMBIC.

14. Vel ¢ Vel ¢ OOBACHATH, KAKOH
COHAIPAaBIICHHBIMU COHAIpPAaBIIEHHBIMU yTOJ1 Ha3bIBAETCS
CTOpOHAMU CTOPOHAMHU; YTOJI MEXKIY | YIJIOM MEXKIY

15. VYroa Mexay npsiMbIMH PSIMBIMH B MEPECEKAIOIIMMHUC
B ITPOCTPAHCTBE MIPOCTPAHCTBE. S TIPSIMBIMH,

16. CKPEILUBAIOIIUMUIC
Yron Mexay npsMbIMU

s IPSIMBIMU B
B IIPOCTPAHCTBE
MIPOCTPAHCTBE.

17. [TapannenbHOCTh [TapannenbHOCTh OOBCHATH CiIy4Yan
MJIOCKOCTEH: MJIOCKOCTEH: B3aUMHOTO
napajuieabHbIe napajuieabHbIe PaCIOJIOKEHUS
IJIOCKOCTHU IJIOCKOCTH; CBOMCTBA IJIOCKOCTEM.

18. napasuiesIbHbIX JlaBaTh

TIOCKOCTEM. OIpEICIICHUE
napauieIbHbIX
IIOCKOCTEH;
. MIPUBOIUTH
CaoiicTBa P
MIPUMEPHI U3
napayyieTbHBIX .
. peanbHON KU3HH U
MJIOCKOCTEH N
OKpY XKaromen
00CTaHOBKH,
WJUTIOCTPUPYIOIITHE
napauieIbHOCTh
TJIOCKOCTEM.

19. [IpocTeiimme [IpocTeiimme OOBSICHATH, UTO
IPOCTPAHCTBEHHBIE MIPOCTPAHCTBECHHBIE Ha3bIBACTCS
(burypbl Ha MIIOCKOCTH: (buUryphl Ha MJIOCKOCTH: | MapajuIeIbHbIM




TeTpas’p, Kyo,
napaJureNIenuIe 1

20.

ITocTpoeHue ceueHuii

21.

[TocTpoenue ceueHuii

TeTpas’p, Kyo,
napaJuIeNIeuIe T,

IIOCTPOCHHUC CEUYCHUM

MIPOEKTUPOBAHUEM
U KaK
BBITIOJIHSACTCS
MPOCKTUPOBAHUE
buryp Ha
IIOCKOCTb.
N3obpaxarts B
IapajuIeIbHON
MPOEKINH
pa3InYHbIE
r€OMETPUYECKHUE
¢burypsl.
MoaenupoBaThb
pealibHbIC
CUTYyallMu Ha
SI3bIKE€ T€OMETPHH,
HCCJIe10BaTh
TMOCTPOEHHBIE
MOJEIIH C
HCIIOJIb30BAaHUEM
r€OMETPUYECKUX
MOHSTHMH.
Hcnonb3oBath
MIPU3HaK
MapaJIIEIbHOCTH
JIBYX IUIOCKOCTEW,
CBOMCTBA
MapaJICIIbHBIX
IJIOCKOCTEH TpHU




pellIeHnH 3a1a4 Ha
MIOCTPOCHHUE.
Pematp
MPAKTUYECKUE
3ajJauyd Ha
MOCTPOCHHE
CEUYCHUM
MHOT'OTPaHHHUKA.
Hcnonp30Bath pu
pEIICHUH 3a1a4 Ha

ITIOCTPOCHUE
CEUYCHUU MTOHATHE
HapaJlJIeNbHOCTH,
NIPU3HAKU U
CBONCTBA
napajuieIbHbIX
NPSIMBIX Ha
IIJIOCKOCTH.
22. KoHTtposnbHas padota
o teme "lIpsmble n
MJIOCKOCTH B
MPOCTPAHCTBE.
[TapannenbHOCTH
PSIMBIX U TUIOCKOCTEN"
IepneHaUKYISIPHOCTH 12
NPAMBIX M IVIOCKOCTEH
23. [lepneHANKYIJISIPHOCTD [lepneHANKYISIPHOCTD AKTyanu3upoBathb
IPSAMOU U TNTIOCKOCTH: OpsIMOM M TUIOCKOCTH: | ()aKThl U METOIbI
NIEPIEHANKYJIIPHBIC NIEPIEHANKYJISIPHbIE IUIAHUMETPHH,




IpsIMbIE B npsiIMbIE B pEJIEBAHTHBIE
IPOCTPAHCTBE IIPOCTPAHCTBE. TeMe, POBOJIUTH
24, [Tpsimble napasienbHble [Tpsimple mapauieTbHble | AHAJIOTUU.
U TIEpIEHANKYJIISIPHBIE K U MepHeHIUKYIsIpHbIe K | OOBACHATH, Kakoi
IJIOCKOCTH IUIOCKOCTH. yroJI Ha3bIBAETCS
25. YTJIOM MEXTY
MePECEKAIOIINMHC
s IPSIMBIMH,
CKPEIIHBAIOIINMHUC
S IPSIMBIMU B
[Tpsimble mapamiensHbIe IPOCTPAHCTBE.
U TIepIEHANKYJIISIPHbBIE K JlaBaTh
IUIOCKOCTH OTpe/ieTICHUE
NEPIEHIUKYISPHBI
X MPSIMBIX U
PSAMOH,
NEPIEHIUKYISIPHO
1 K INIOCKOCTH.
26. [Tpuznak [Ipuznax dopMynHpoOBaThH
NEPICHIUKYIIPHOCTH NEPICHIUKYIIPHOCTH pU3HAK
PSIMOHN U TNTOCKOCTH PSIMOM U TTOCKOCTH. NEPIICHIUKYISIPHO
21. [Ipu3Hak CTH IIPSIMOM U
NEPICHIUKYIIPHOCTH TIOCKOCTH,
IpsIMON U TJIOCKOCTHU MPUMEHSTH €r0 Ha
28. Teopema o npsiMoit Teopema o npsimMoit MIPAKTHKE:
NEePIEeHINKYIIPHON NEePIEeHIUKYIIPHON OOBSICHATH
IJIOCKOCTH IUIOCKOCTH. HEPIEHIUKYISIPHO
29. Teopema o npsamoit CThb pebpa Kyba u

NepPHEeHANKYJIIPHON

UaroHaJIy €ro




IINTOCKOCTH

30.

Teopema o npsitMmou
NEPIECHINKYJIIPHON
IIJIOCKOCTH

IpaHy, KOTOpast
€ro HE COJEPKHUT,
HaXOJUTh JJINHY
JMaroHaau Kyoa.
Brruucasars
BBICOTY
IIPAaBUJIBHOM
TPEYrOJIbHOU U
IIPAaBUJIBHOM
YETBIPEXYTOJIBHON
MIAPaMHU/JI 10
JUTMHaM pedep.
Pemate 3amaun Ha
BBIYMCIICHUS,
CBSI3aHHBIE C
IIEPIICHIUKYJIAPHO
CTBIO MIPSIMOM U
IIJIOCKOCTH, €
UCIIOJIb30BaHUEM
IIPU PELLICHUN
IJJAHUMETPUYECKHU
X (paKkToOB U
METOJOB.

31.

Ilepnenaukyisp u
HAaKJIOHHBIE:
pPacCTOSIHUE OT TOYKHU
J10 TUIOCKOCTH,
pPacCTOsSIHUE OT IIPSAMOU
110 IUIOCKOCTH

Ilepnennukysp u
HAaKJIOHHBIE: PACCTOSHUE
OT TOYKH 10 IIJIOCKOCTH,
PacCTOSTHUE OT MPSIMOU
J10 TUIOCKOCTH, IPOEKLUS
(bUTyphI Ha TIIOCKOCTH

OOBACHATH, YTO
HAa3bIBAIOT
MEPIEHINKYIIPOM
1 HAKJIOHHOM U3
TOYKH K
IJIOCKOCTH;




32.

[lepnenaukynsap u
HAKJIOHHBIE:
paccTosTHUE OT TOUKHU
JI0 TTIOCKOCTH,
paccTositHue OT MPSMOK
JI0 TIOCKOCTHU

33.

[leprieHAUKYISIp U
HAaKJIOHHBIE:
pacCTOSHUE OT TOYKH
J10 TUIOCKOCTH,
pacCcTOsIHUE OT MPSIMOU
110 TUIOCKOCTH

MPOCKIUEN
HaKJIOHHOM Ha
IIOCKOCTb.
OOBSACHATH, YTO
Ha3bIBACTCS
PacCTOSTHUEM: OT
TOYKHU 10
TTOCKOCTH; MEXKITY
MapaJUICIbHBIMU
IIOCKOCTSIMU;
MEXKly IPSIMOM 1
MapaJIICIIbHON er
IJIOCKOCTBIO;
MEXKTY
CKPEIINBAIOIIMMHUC
S IPSIMBIMH.
Haxonuts >t
pacCTOSHUS B
MPOCTHIX CIydasx
B KyOe, nupamue,
MpU3Me.
MonenupoBatb
peasibHbIE
CUTYyallu Ha
A3bIKE TEOMETPUH,
HUCCIIEI0BATh
MMOCTPOEHHbBIE
MOJICIHU C
HCIIOJIb30BaHUEM




r€OMETPUYECKUX
MMOHSATHH.

Hcnonb3oBaTh npu
pelleHnH 3a1a4 Ha

MOCTPOEHUE
CEUYCHHI TeopeMy
[Tudaropa,
CBONCTBA
MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

34. KoHTtposnbHas padorta
10 TEME
"IlepieHANKYASIPHOCTH
NpSIMBIX U TUIOCKOCTEN"

Yrisl Mexay NpAMbIMH | 10
INIOCKOCTSIMH.

35. VYTIbl B IPOCTPAHCTBE: VYTIbl B IPOCTPAHCTBE: AKTyanu3upoBaTh
yToJa MEXy NpsIMON U YTOJ MEXy OpsIMOH U (haKkThl U METO/IbI
MJI0CKOCTBIO MJI0CKOCTBIO TUIAaHUMETPHH,

peJieBaHTHBIE
TeMe, TPOBOIUTH
aHaJIOTUU.

JlaBaTh
ONpEIEIICHUE YIJIa
MEXKy IPSIMOM U
IJIOCKOCTBIO

36. JIByTpaHHBIN yroJl, JBYTPaHHBIN yrod, JlaBatp
JIMHEWHBIN YT OJI JIMHEWHBIN YT OJI OIPELICIIEHUE

JIBYTPAHHOTO yTia

JIBYTPAHHOTO yTJa.

JIBYTPAHHOTO yTia




37.

JIByrpaHHsIi yrou,
JIMHEWHBIN YT OJI

U €ro DJIEMEHTOB.
OOBACHATH
PaBEHCTBO BCEX
JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yTJIA.
Haxomute Ha

YepTexe

JBYTPaHHOTO yTJia .
JIBYTPaHHBIN yroJ
pu pedpe
MAPaAMU/IBI,
MIPU3MBI,
napajuie’enunesaa.

38. [leprieHIUKYISIPHOCTD [leprieHIUKYISIPHOCTD [aBatb
MJIOCKOCTEN: MPU3HAK MJIOCKOCTEN: MPU3HAK OnpeIesICHHE yria
NEePHEHIUKYIIPHOCTH MEePIEHIUKYIIPHOCTH MEXKY
JIBYX IUIOCKOCTEU JIBYX IUIOCKOCTEU IIOCKOCTSIMM.

39. [leprieHIUKYISIPHOCTD [aBatb
MJIOCKOCTEMN: MPU3HAK OTpENICIICHHUE U
MePHEHIUKYIIPHOCTH dhopmynHrpoBaTh
JIBYX TUIOCKOCTEMN MPU3HAK B3aUMHO

40. MEPIICHINKYJISPHBI

X IIJIOCKOCTEM.

[lepnieHAUKYISIPHOCTD

o Haxoauts yribl

MJIOCKOCTEN: MPU3HAK
MEXTY

MePIEHIUKYIIPHOCTH

. IJIOCKOCTAMU B

JIBYX TIJIOCKOCTEMN
KyOe U mupamu/e.

41. Teopema o Tpéx Teopema o Tpéx dbopMynupoBaTh

IIEPIECHINKYJIAPAX

IIEPIICHIUKYJIAPAX

TEOPEMY O TPEX




42.

Teopema o Tpéx
MIEPIEHIUKYJIApax

43.

Teopema o TpEx
MEPIEHINKYJIIApax

NEepHeHANKYIIIpax
1 0OpaTHYIO K HEH.
Hcnonb3oBath mpu
pElIeHUH 3a7a4
OCHOBHBbIE
TEOpEMBI U
METO/IbI
MJIAHUMETPUH.
MopaenupoBaTb
peanbHbIe
CUTyalluu Ha
S3bIKE TE€OMETPUU,
HCCIIEI0BATh
MIOCTPOCHHbBIE
MOJIEH C
HCIIOJIb30BaHUEM
r€OMETPUYECKUX
TOHSITHH.
Hcnons3oBath npu
pelieHuu 3a1a4 Ha
MIOCTPOCHUE
CECUCHUU
COOTHOIILICHHUSI B
MPSIMOYTOJIBHOM
TPEYTOJbHUKE

44,

KouTtponbHas pabota
1o TeMaMm "YTIIbl MEXIY

PSIMBIMH |
IJIOCKOCTAMH"




MHOTroOrpaHHUKH 11
45. [Tonsarue AKTyaM3upoBaTh
MHOTOTPaHHHKA aKTbl U METOJBI
[Tonsitue p ) iy )i
OCHOBHBIE 3JIEMEHTBI IJITAHUMETPHH,
MHOT'OTPaHHHKA,
MHOTOTPaHHHKA, PEJICBAHTHBIC
OCHOBHBIE DJIEMEHTHI
BBIMTYKJIBIC U TeMe, POBOJUTH
MHOTOTPaHHHKA,
HEBBITYKJIbIC aHaJIOTUU.
BBIITYKJIBIE U
MHOT'OI'PaHHHUKUY; N3yuats
HEBBIITYKJIbIE .
pa3BEépTKa COOTHOILICHHUS
MHOTOTPaHHHUKHU; .
R MHOTOI'PaHHHUKA. Dlinepa s yuciia
pa3BEpTKa ; .
pedep, rpaHeii u
MHOTOTPaHHHKA
BEPILVH
MHOTOTPAaHHHKA.
46. [Ipusma: n-yronbHas [aBaTb
MpU3Ma; TPaHu U OIpEEIICHHE
OCHOBAHUS MPU3MBI; MIPU3MBI,
[Ipusma: n-yronbHas npsiMasi 1 HaKJIOHHAs pacro3HaBaTh
Npu3Ma; TpaHu u MpU3MbI; OOKOBas U BU/JIBI TIPU3M,
OCHOBAHUS MPU3MBI; MOJIHAsl TIOBEPXHOCTh U300paxkaThb
npsiMasi 1 HaKJIOHHAsI MPU3MBI. DJIE€MEHTHI MIPU3MBI Ha
MPU3MBbI; OOKOBAs U MIPU3MBI. yepTexe.
MOJTHAsl TOBEPXHOCTh Haxomuth
MIPU3MBI. IJIOIIAb TTOJTHOM
ui OOKOBOM
MMOBEPXHOCTHU
MIPU3MBI.
47, [Tapannenenunen, [Tapannenenunen, JlaBaTh
IPSAMOYTOJIBHBIN IIPSAMOYTOJIbHBIN ONPEICIICHUE

napauiCICrnunea u €ro

napaJuiCCrnca 1 €ro

napaujiCICmIcaa,




CBOICTBA

CBOMCTBA.

pacmno3HaBaTh €ro
BUJIbI U U3YYaTh
CBOMCTBA.

48.

IInpamuna: n-yrojabHas
[paMKIa, TpaHu U
OCHOBAHUE NMUPAMUJIBL;
OOKOBas M MOJHAas
ITOBEPXHOCTh
MIAPAMHU/JIBI; ITPABUIIbHAS
Y yCeu€HHas NUpaMuIa

[Tupamua: n-yroibHas
NMUpaMuJa, TpaHu U
OCHOBAHUE MUPAMUJIBL;
OOKOBas | ITOJIHAS
MMOBEPXHOCTh MUPAMHUIBL;
MpaBWIbHAS U yCEUEHHAs
MUpAMUJIA. DIEMEHTBI
MUPaAMHU/IBI.

JlaBaThb
ONpeICIICHHE
MAPaAMU/IBI,
pacrno3HaBaTh
BU/JIbI TTUPAMMU/I,
(bopMyaMpOBaThH
cBOICTBa pEdeEp,
rpaHel U BBICOTHI
MIPaBUIIbHOU
MAPaAMHUIBI.
Haxonuts
IJIOIAIb TTIOJTHOM
1 OOKOBOI
ITOBEPXHOCTHU
MAPaAMHUIBI.
JlaBaThb
OTPEACICHUE
YCEUEHHOU
MUPaAMU/IBI,
Ha3bIBaTh €€
AJIEMEHTHI.
DopMyIUpPOBATH
TEOpEMY O
rIomaan O0KOBOM
MMOBEPXHOCTHU
ITPAaBUJIBHOU




YCEUEHHOMN
MMAPAMHUIBL.
Pemars 3a1aum Ha
BBIYUCIICHUE,
CBSI3aHHBIE C
MApaMHUIaAMHU, a
TaKXKe 33]1a4u Ha

MOCTPOEHUE
CEYECHUM.

49. [IpaBuibHBIE [IpaBunbHBIE N3yuats BUIbI
MHOTOTPAHHHKHU: MHOTOTPAHHUKHU: MPaBUIbHBIX
MOHSATHE MPABUIBHOTO MOHATHUE TIPABWIBHOIO MHOT'OI'PaHHHKOB,
MHOTOTPaHHHKA; MHOTOTPaHHHKA; UX Ha3BaHUS U
npaBuJIbHAS IPU3Ma U MpaBUIbHAS MIpU3Ma U KOJIMYECTBO
paBUJIbHAS TUPAMUIA; MpaBWJIbHAs MUpaMU/a; | TPaHEM.
npaBUIbHAs MpaBUJIbHAS TPEYroJibHAs
TpEeyroJjbHas NUpamMuaa nupamMuia ¥ MpaBUIbHBIN
Y TIPaBUJIbHBIN TeTpa’ip; KyoO.

TeTpa’ip; Kyo [IpencraBnenue o

50. [IpencraBnenne o MPaBUIILHBIX

MPaBUJIbHBIX MHOTOIPaHHHUKAX:
MHOTOTPaHHHUKAX: OKTa’Ip, NOJAEKadIp U
OKTa’Ip, NOAEKa’Ip U UKOCadIP.

UKOCa3IP.

ol. Cummetpus B Cummetpus B N3yuatp
IIPOCTPAHCTBE: IIPOCTPAHCTBE: CUMMETPHIO
CUMMETPUS CUMMETPUS MHOTOI'PaHHHKOB.

OTHOCUTCIIbHO TOYKH,
HpHMOﬁ, IIJTIOCKOCTH.

OTHOCHUTCIIbHO TOYKH,
HpHMOI\/'I, IIJIOCKOCTH.

OOBICHATH, KAKHE
TOYKH Ha3bIBAIOTCS




DJeMEeHTHI CUMMCTpPUHU

DJEeMEeHThI CUMMCTpPHUHU B

B ITUpaMuax, napamMuax,
napajiie/ieuIe/ax, napajiie/IeuIe/ax,
IPaBUIBLHBIX MIPaBUIBLHBIX
MHOTOI'PaHHHKaX MHOTOI'paHHHKAX.

52. Brraucienue >i1eMeHTOB

MHOT'OTPaHHUKOB: PEOpa,
JTMaroOHaJIu, YTJIbL.
Brraucnenue
9JEMEHTOB
MHOTOTPaHHHUKOB:

pé0pa, nuaroHanu,
YTIIBI

CUMMETPUYHBIMU
OTHOCHUTEJIBHO
JJaHHOM TOYKH,
NPSIMOW WJTU
IUIOCKOCTH, YTO
Ha3bIBAIOT
LIEHTPOM, OCBIO
WJIM TIOCKOCTBIO
CUMMETPUH
¢burypsl.
[IpuBOINTH
IpUMeEpPHI
CHUMMETPHUYHBIX
¢uryp B
apXUTEKTYpE,
TEXHUKE, IPUPOJIE.
MonenupoBaThb
pealibHbIC
CUTYyallMHu Ha
SI3bIKE TE€OMETPUH,
HCCIIeI0BATh
MTOCTPOCHHBIE
MOJEIIH C
HCIIOJIb30BaHUEM
r€OMETPUYECKUX
MOHSTHH,
HCIIOJIb30BATh
oi00ue
MHOTOTPaHHHKOB




53.

[Imomtaas OOKOBOM
MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH MPSIMOU
MPU3MBI, IIOIIA/Ib
OCHOBAaHUH, TEOpEMA O
OOKOBOI MOBEPXHOCTH

[Imomtaas OOKOBOM
MTOBEPXHOCTH U TTOJTHOM
MMOBEPXHOCTH IIPSAMOI
MIPU3MBI, IIONIAdb
OCHOBaHHUM, TeOpeMa O
OOKOBOM TTOBEPXHOCTH
PSAMOU MPU3MBI.
[Tmomntaas OOKOBOM

Haxomuts
IJIOIIAb TTOJTHOM
I OOKOBOI
MTOBEPXHOCTH
MIPU3MBI.
Haxomuts
IUIOIAIb ITOJTHOU
I OOKOBOH

MPSAMOUN TPU3MBI MTOBEPXHOCTH U TTOBEPXHOCTH
MTOBEPXHOCTH MIPU3MBL.
MPaBUJILHOW MUPAMU/IBIL,
54. TeopeMa O IJIoIAau DopMyJIMPOBATH
OOKOBOI TOBEPXHOCTHU TEOpEMY O
YCEUEHHOMN ITUPaMUIBI rIomaan O60KOBOM
[Tnomans 60koBO TTOBEPXHOCTH
ITIOBEPXHOCTH U MPABWIHLHOU
IIOBEPXHOCTH YCEUEHHOU
MIPABUWIHLHOU MMUPAMUBI.
MAPAMUIBI, TEOPEMA O Pemate 3anaum Ha
[IoIaau OOKOBOI BBIYHCJICHUE,
MTOBEPXHOCTH CBSI3aHHBIC C
YCEUEHHOMN NTUPaMUIBI nupaMuaaMu, a
TAKXK€ 3aJ]a4d Ha
MOCTPOCHUE
CECUCHHM.
95. KouTtponbHas pabota

0 TEME
"MHororpaHHuku"

O0beMbl MHOTOTPAHHUKOB




56.

[Tousitue 06 00BEME

[Tousitre 00 00BEME.

AKTyaM3upoBaTh
(haKThl U1 METO/IbI
TJIAHUMETPHH,
peJIeBaHTHBIC
TeME.

OOBACHATH, KaK
HU3MEPSIOTCS
00BEMBI T,
MIPOBOIS
AQHAJIOTUIO C
U3MEPCHUEM
IUIOIAIC
MHOT'OYTOJIbHUKOB.
DopMynUpPOBaATH
OCHOBHEBIE
CBOICTBA 00BEMOB.

o7.

O0BEM TTHUpaMHUIbI

58.

O0BEM nHUpaMuIbI

59.

O0BEM nHUpaMuIbI

60.

OO0BEM nHUpaMuIbI

I

O0BEM MUpaMHIBI.

N3yyats,
BBIBOJIUTH
dbopmyiibl 00bEMa
MUPAMUJIBI.
Brruucnars 00béM
MUPaMUJIBI TI0 €€
AJIIEMEHTaM.
[IpumeHsTh 00bEM
JUISL peleHust
CTEPEOMETPUUECKU
X 3a71a4 U JJis
HaXO0XJICHUS
r€OMETPUYECKUX




BEJIMYUMH.
MonenupoBaThb
peasibHbIE
CUTYyalluu Ha
S3bIKE TCOMETPHH,
HUCCIEIOBATh
TTOCTPOCHHBIE
MOJICIH C
HUCIOJIL30BAaHUEM
F€OMETPUYECKHUX
TIOHSTHI.

61.

O06BEM PU3MBI

62.

O06BEM PU3MBI

|

63.

O0BEM MPU3MBI

O0BEM  TIPUBMBI

N3yyats,
BBIBOJIUTH
dbopmyisl 00bEMa
MPSIMOYTOJIBHOTO
napasuiesienunena,
MIPU3MBI.
Boraucisats 006EmM
MIPU3MBI 110 €¢
AIIEMEHTaM.
[IpumeHsTh 00bEM
JUISL pelIeHUs
CTEPEOMETPUUECKU
X 3a71a4 U JJIs
HaXO0XJICHUS
r€OMETPUUECKUX
BEJIMYUH.
MopaenupoBaTb
peanbHbIe




CUTYyalluH Ha
SA3bIKE TCOMETPHH,
HUCCIIEIOBATh
TIOCTPOCHHBIE
MOJICIH C
HCIIOJIb30BaHUEM
F€OMETPUYECKHUX
TIOHSTHIA.

64.

KoHTtposnbHas padota
1o Teme "OO0BEMBI
MHOT'OTPaHHHUKOB"

IToBTOpEHME: ceueHus,
PACCTOSIHMS M YIJIbI

65. IToBTOpEHUE, IToctpoenue ceuenuit B | CTpOUTH CEUCHUE
00o001IeHne MHOTOTPaHHHUKE. MHOTOTPaHHHUKA
CHUCTEeMAaTH3aIHs METOJIOM CJICIOB.
3HAHUU.

66. Brrancienne JlaBaTh

PACCTOSIHHI: MEXKTY OTIpE/ICIICHHE
JBYMSI TOYKaMH, OT PACCTOSIHUS MEXKTY
TOYKH JI0 TIPAMOM, OT burypamu.
[ToBTOpEHME, TOYKH JI0 TIOCKOCTH; Haxogutb
o0o01IeHne MEXIY pPacCcTOSTHUE MEXKITY
CHUCTEMAaTH3aIIHs CKPCIIUBAIOIIUMHUCS napajuieIbHbIMU
3HAHUU. NpSIMbIMU. BeruuciieHue | INIOCKOCTSIMU,
YTIIOB: MEXKIY MEXTY

CKPEILUBAOIIUMUCS
NPSIMBIMH, MEX]TY
IPSIMOM M TJTOCKOCTBIO,

ITIOCKOCTBIO U
rapajvieaIbHON en
MIPSIMOU, MEKITY




JIBYTPAHHBIX YTJIOB,
YTII0B MEXIY
MJIOCKOCTSIMHU.

CKPEILNBAIOIINMHUC
S IPSIMBIMH.
Crpoutb
JIMHEWHBIN yTOJI
JIBYTPaHHOTO yTJia
Ha YepTexKe
MHOTOTPaHHHKA U
HAaXOJUTh €T0

BEJIMUUHY.
Haxoaute yribl
MEXTY
MIJIOCKOCTSMU B
MHOTOTPaHHHUKAX

67. [IpomexyTouHas

aTTeCTallusl.
68. HTtorosoe noBTopeHue

1o Kypcy reomerpuu 10
KJjlacca




11 KITACC

KouuyecTBO 4acoB
Ne JlaTa

Tema ypoka KouTpoJbLHbIe
n/n yp Bcero P U3YYeHUs

padoThI

Cdepa u map: 1eHTp,
panuyc, Tuamerp;

TUIOIIA/(b TIOBEPXHOCTH 1 0
cepsl

BzaumMHoe pacronoxenue

cepsl 1 IOCKOCTH; 1 0

KacaTrenbHasl III0CKOCTh K
cdepe; momans ceps

N3obpaxenue chepsl,

1iapa Ha IJI0CKOCTH. 1 0
Ceuenus mapa

[unueapuyeckas

MTOBEPXHOCTb,

oOpazymoiue

IAJTUHIPHYECKOM 1 0
MOBEPXHOCTH, OCh

LHHAJIMHAPUYECKOU

MMOBEPXHOCTH

HunuHap: ocHOBaHUS U

OO0KOBas MOBEPXHOCTb,

oOpa3ymolas 1 ochb; 1 0
ionaib 60KOBOM U

ITOJTHOW ITOBEPXHOCTH

N300pakenne HUIMHApPA

Ha mockocTH. Pa3séprka

nuiuHapa. Ceuenus

IMHApPA (TUIOCKOCTHIO, 1 0
napasieIbHON WU

MEPIEHIUKYISIPHONW OCH

IUATTUHIPA)

KoHnnyeckast noBepXHOCTB,

oOpa3zyromne KOHHIeCKOU

MTOBEPXHOCTH, OCh U 1 0
BEpPIINHA KOHUYECKON

MTOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIMHA, O0pa3yromas u




10

0Cb; III0Iaab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

VY ceu€HHbIN KOHYC:
o0pa3ymolue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N306paxeHnune koHyca Ha
iockocTu. Pa3BépTka
koHyca. CeueHus: KOHyca
(TUI0CKOCTHIO,
napajuieJIbHON
OCHOBAaHHUIO, U
IJIOCKOCTBIO, MPOXOASIIEH
4yepes BEePIIUHY)

11

12

13

14

KoMmOunauus ten
BpAIICHUS U
MHOTOTPaHHUKOB

MHOrorpaHHuK,
OIMCAHHBIN OKOJIO CEpHI;
cdepa, BIIMcaHHAsS B
MHOTOTPaHHUK WJIH B TEJIO
BpaIICHUS

[TousTue 06 00BEME.
OcHOBHBIE CBOMCTBa
00BEMOB Tel

OO0BEM LMIAMHIpPA, KOHYCA

15

16

O06bEM mapa u TiIoaIh
chepsl

[TomoOHbIC TENa B
MIPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY
IUIOIAISIMH
MMOBEPXHOCTEH, 00bEMaMH
MOAOOHBIX TEI

17

18

19

KonrtponsHas pabora no
temaM "Tena Bpamenus" n
"O6bems! Ten"

BekTop Ha m10cKoCTH U B
MIPOCTPAHCTBE

Cio’xeH1e 1 BEIYUTAHHUE
BEKTOpPOB




20

21

22

23

24

25

YMHOKEHUE BEKTOpa Ha
YUCIIO

Paznoxenue BexkTopa 1o
TpEM HEKOMITJIAHAPHBIM
BekTopaM. IIpasuio
napajuiesenumnena

Pemenne 3amau,
CBSI3aHHBIX C
NPUMEHEHUEM MPaBUIT
JENCTBUN C BEKTOPAMHU

[IpsimoyronbHas cucrtema
KOOpJUHAT B
MIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3agayu B
KOOpAUHATax

Yron MECKAY BEKTOpaAMHU.
CKaJ'ISIpHOC IIPOU3BCACHUC
BCKTOpPOB

Brruucnenue YTJI10B
MCKAY NPAMBIMA U
IIIIOCKOCTAMU

26

KoopanHatHO-BEKTOpPHBIN
METO/I PU PEIICHUHN
F€OMETPUYECKHX 3a/1a4

27

KonTponbHas padota no
teMe "BekTopsl
KOOP/IMHATHI B
npocrpaHncrae”

28

IToBTOpenue, 0600IIEHNE
Y CHCTEMAaTH3aIUs
3HaHu. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI
Kypca ITaHUMETPHH

29

[ToBTOpenue, 06001IEHNE
Y CHCTEMAaTH3aIUs
3HaHu. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI
Kypca IIaHUMETPHA

30

[ToBTOpenue, 0600IIEHNE
M CHUCTEMaTHU3ALH
3HaHu. 3agauu




IJIAHUMETPUHU U METOJIbI
UX pELICHUs

[ToBTOpeHuEe, 0600IIEHNE
M CHCTEMATH3ALIH
31 3HAHUM. 3agaun 1 0
TUTAHUMETPUHU ¥ METOJIbI
WX peIICHUS

[ToBTOpeHue, 0600IIEH e
M CHCTEMATH3AIIH
32 3HaHui. OCHOBHEIE 1 0
¢burypsl, GakThl, TEOPEMBI
Kypca CTepeoMeTprun

Htorosas KOHTPOJIbHAasA

33 1 1
paborta
34 [ToBTOpEHME, 06061HCHI/IGV 1 0
U CUCTEMATHU3AIMs SHAHUN
OBIIEE KOJIMYECTBO YACOB 34 3

[10 ITPO'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
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B.®.byty308,C.b.KagomiieB u ap.
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pexoMeHanuu Kk yueOHuky JI.C. AtanacsiHa
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