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INOACHHUTEJIBHASA 3AIIMCKA

I'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHETrO
oO1iero oOpa3oBaHus, TaK Kak 00€CIeuYrnBaeT BOZMOXHOCTh U3YUYEHUS TUCIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIAMETOB T'yMaHMTAapHOI'O LIMKJIA.
[Tockonbky  jorMyeckoe  MbIlUICHHE,  GopMUpPyeMOe  TOpU  U3YYEHUH
00yYaroIMMUCS TMOHIATUIHBIX OCHOB I'€OMETPHUU, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIENOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHME BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IPU PELICHUU 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YACTHOCTU
bu3nyuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOiEéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYCHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTtemaTuka u
uHpopmaThKa»  4Yepe3  obecredeHWe  BO3MOXKHOCTH  NpUOOpeTeHus U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, B HEOOXOAMUMBIX JIJIS YCTEITHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacliMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMupoBaHrE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIIINX MaTEMAaTUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPA, 3HAHUE MTOHATUHHOIO anmnapara 1no pasaeny
«CrepeoMeTpusy y4eOHOT0O Kypca reOMETPHH;

dbopMupoBaHre  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a]1aY;

dbopMHupOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACISAX U B PEATHHOM
MHUpPE€ MHOTOTPAaHHUKM M Te€JIa BpALICHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHHUE MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOI'O IMOCTPOCHUS
MaTeMaTUYECKUX TEOpul, (POpMHUpPOBaHUE MOHUMAHUS POJIU AKCMOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrEe yMEHUS BIAJACTh METOJAMHU JOKA3aTeNbCTB U aJTOPUTMOB
pEeLICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS B
XOJIE€ PEUICHHS] CTEPEOMETPUUYECKHUX 3a7a4 U 3a7a4 C MIPAKTUUECKUM COAEPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTeNbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIM AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECa K U3YyUEHUIO TEOMETPUU;

dbopmupoBanre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, HWCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «Il'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HNOHATUSMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojgaM oOyudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IPOrpaMMbl, pacHpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamainucb HEOAHOKPATHO. OTO  IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUSAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUPAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk n3y4eHHIO T€OMETPUU HA YTIITyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOy4eHHs, TOCTPOCHUS
UHAUBUIYAIbHBIX  00pa30BaTeIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpeaMera «MaTtemaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oynaymien mnpodeccun, obOecreunBas MPEEeMCTBEHHOCTb MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenue yueOHOoro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEZeN).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUMU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajulelibHble W CKpeluBaromuecss npsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJUICIbHbIE
IIPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTH. [lapannenbHoe M LIEHTpaJlbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
Guryp B mapajyuiesbHONM MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIIEHINKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIABHBIE W IEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M INIOCKOCTH, TEeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IJIOCKOCTH, MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIAPaX.

VYrabel B OPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYIOJBHBIA — TNApajuleseNUNne]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHnas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBuwibHas W ycedy€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuiel. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBWJIbHAS IIpU3Ma U



IIpaBWIbHASL IHUpPAMUJA, [PABUJIbBHAS TPEYrOojbHAS MNHUPAMUA M IPABUIBHBIN
TeTpadip, KyO0. IlpencraBmeHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Brluncienre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMIPSMON MPUZMBI,
IIOMAJh OCHOBaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMON TPHU3MBIL.
[TImomaar OOKOBOW MOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPaMHU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOPA HA YHUCIIO.
[lIonsTre koMIUIaHapHBIE BEKTOPHI. [IpM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema o0 pa3loKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAY KOOPAMHATAMHU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOI MeXIy BekTopamu. CkanspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IloHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, OOpasylollue IMoBepXHOocTed. Tema BpaleHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W TIUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUAbl U KoHyca. O0bEM mIapa U MapoBOro
CErMeHTa.

KoMOunanum Ten BpallleHuss ¥ MHOTOrpaHHuUKoB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo wuuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[lnomans MOBEPXHOCTH LUIMHIpA, KOHyca, Iomaas chepbl U e€ vactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAAEH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3agady Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJI BpaIllCHUsI: CEUCHUS IIUITMHIpa
(mapayiienbHO W MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMu. BektopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOIO YyMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHAaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJ NPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

JBMKEeHUN B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)KEHUW. BunIbl JIBWXKEHUN: TMapauIebHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJibHas CUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. I[lpsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Je€Ha  POCCUMCKOro  0OIlecTBa,  MpPEICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TPakKIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUAMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUsI, 3TUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMECHEHUEM JOCTH)KEHUHM HAyKH M JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acrleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocMTAHME:

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEeMaTHUYeCKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BoCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00ATBPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMaTHMYEeCKHUX 3HAHWN IS pelieHdus 3agady B 00JacTu
OKpYXawuel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak c(]epbl 4YenoBEYECKOW MAesTeTbHOCTH, JTamnoB €&
pa3BUTUS M 3HAYMMOCTH IS Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKU W MaTeMaTUYeCKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBuU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUHW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHHs] TIOHATUM, YyCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIMMOTO aHAJTN3a;

BOCIIpUHUMATh,  (opmMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSIX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbl€ U OT MPOTUBHOTO), BHICTPAUBATh ApPTryMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CMmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YU4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble uccienoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSIMHU, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
NPOBENEHHOTO  HAOMIONECHMS, WCCICNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BBIJABUTATh
MPEATNOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JACUIIMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PEUICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PaA3IMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXJICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedJeKCHUd KaK  OCO3HAHUS
COBEpILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISl TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YJIhbTaTOB JCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYX HAaTh MPOIECC W Ppe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaHIbI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHnH 3a7a4 ¥ MPOBEJICHUU MAaTeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUH
reoMeTpUYECKUX 3a/ad;

e KJIacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OINEpPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHMKOB (IIPU3Ma,
nupamMuza, NpsSMOYroJIbHBIN Mapaiesaenunes, Kyo0);

e KjaccM(UUMUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJ1acCHu(UKAIUH;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEUEHHUEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

*  BBINOJHATH napajjiesibHoe, LEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIIOJHATh U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIITOJIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  [OBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATh MOHATHUSMHU: CUMMETPHS B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJHO OINEPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKUMX OTHOLIEHUH H
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIIEHUH MAaTEeMATHYECKUX 3aJ]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEJICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBAaTh W MHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMPUMEHATh TIOJIYyYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh PEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHATHUS B
nporecce IMOMCKAa PpEHIeHHsT MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarb MpakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKHUX BEITUUMH;

e HMEThb MpPEACTaBICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: ITUIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U 1map) u
O0OBSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIlICHWUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHUSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUss ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCAaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
penraTh T€OMETPUUYECKHE 3319l Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMH C JIBHDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HW300paXE€HUST MHOTOTPAaHHUKOB W TEN BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUsS MHJIMHIPA
(mapayieTbHO U MEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSILIIME YEPE3 BEPILIUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TreoMeTpuueckue (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIAararmlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCJIOBUS
IPUMEHEHUS 33/IaHbI B IBHOW M HESIBHOU (opMme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

IMPUMEHATh  TIOJYYEHHbICE  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMpOLECCE IMOUCKA  PEIICHUs
MaTeMaTH4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYAIlMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C MCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUHU Kak
COCTaBHOW YacTu (hyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue pa3iesioB u (uu¢posbIe)
n/m | TeM NPOrpaMmbl Bcero Kontpoaeubie | IpaxTuieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTputo 23 1
) BzaumHoe pacrnionoxxenue 6 1
HPSMBIX B IPOCTPAHCTBE
3 [TapaynenbHOCTb NPSAMBIX U g
IJIOCKOCTEW B IPOCTPAHCTBE
[lepnieHIUKYIAPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYrabl 1 paccTosiHUA 16 1
MHororpaHHuku 7 1
BekTtopsl B mpocTpaHCcTBE 12
g [ToBTOpeHwme, O606LLI€HI:IC u 5 5
cUCTeMaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITIPOTPAMME




11 KIIACC

KoanuectBo 4acon DJIeKTPOHHBbIE
HaumenoBanmue
Ne (uudpossbie)
pa3aesioB U TeM Kontpoasnbie | IIpakTudeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPorpamMmbl padoThl padoThI
pecypcsbl
| AHanmuTuyeckas 15 |
reOMETpHUS
[ToBTOpEHuUE,
) 00001eHNE U 15 1
cucTeMaTu3anus
3HAHUI
3 OO0BEM MHOrOrpaHHUKA 17 1
4 Tena Bpaienus 24 1
[Inomanu
5 IIOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TET
6 JIBrkeHUS 5 1
[ToBTOpEHME,
7 00001IeHNE 1 17 )
cHUCTEeMaTH3aIus
3HAHUHI
OBUIEE KOJIMYECTBO
- 102 8 0

YACOB I10 [TPOTPAMME




IHOYPOYHOE INTAHUPOBAHMUME , 10 KJTIACC

Kosaun4yecTBo yacos
Ne ni/m Tema ypoka B KourtpoabHbie IIpakTHyeckue
cero padoThI padoThI
) OcHoOBHBIE TpaBUIIa U300pAKEHNUS HA PUCYHKE TNTIOCKOCTH, 1
NapajuIeNbHBIX IPSIMbIX (OTPE3KOB), CEpPEUHBI OTPE3Ka
[ToHsATHS cTepeoMeTpUM: TOUKa, psiMasi, IIOCKOCTb,
) npocTtpaHcTBO. OCHOBHBIE ITPaBUiIa U300paKEHUS HA PUCYHKE |
IUIOCKOCTH, NapaJljIeNIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
3 ITonsATus: nepecekarommecs MIOCKOCTH, EPECEKAIOLIUECS |
npsiMasi ¥ MI0CKOCTh; MOJIYIPOCTPAHCTBO
4 [TonsTHs: nepeceKaroluecs MIOCKOCTH, IEPECEKAIOIINecs |
npsiMasi ¥ MI0CKOCTh; OJYTPOCTPAHCTBO
5 MHororpaHHuKH, U300paKeHHE MPOCTEUIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCymecTBYIOUINX 00bEKTOB
6 MHororpaHHMKH, U300paXkeHHE IPOCTEUIINX TPOCTPAHCTBEHHBIX |
¢buryp, HeCyIeCTBYIOIINX 00BEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CAEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TIEpBbIE CleACTBUS U3 HUX. CrlocoOb!
9 3aJlaHus TIPSAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HaueHUs 1
MPSAMBIX U MJIOCKOCTEH
10 N300pakenne ceueHuil mupaMubl, Kyda v Ipu3Mbl, KOTOPbIE 1




MPOXOAAT uepes ux péopa. Mzobpakenue nepecedeHus
MOJTYYCHHBIX TTIOCKOCTEH. PackpammBanne mOCTPOSHHBIX
CCUCHHI Pa3HBIMH [IBETAMH

11

N300pakenne ceueHuil mupaMupl, Kyda v Ipu3Mbl, KOTOPbIE
MPOXOAAT uepes ux péopa. Mzobpakenue nepecedeHus
MTOJIyYEHHBIX IJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CCUYCHUN Pa3HBIMU LIBETAMU

12

N300pakenne ceueHuil mupaMubl, Kyda 1 Ipu3Mbl, KOTOPbIE
MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepeceuecHus
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CEYEHUH pa3HBIMM LIBETaMU

13

N300pakenne ceueHuil nmupaMusl, Kyoa v Ipu3Mbl, KOTOPbIE
MPOXOJAT Yepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpaimmBaHue MOCTPOEHHBIX
CEYEHUH Pa3HBIMM LIBETaMHU

14

Merton ciaenoB O MMOCTPOCHUSA CEe4YCHUI

15

Meton crenoB Juist mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuit

NPSAMBIX U IJIOCKOCTEHN

16

Meton cienoB it MOCTpoeHus ceueHuil. CBoMCTBa NepeceueHuit

MPSAMBIX U IIJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe o TpéM ToUuKaMm Ha
pe€bpax. Cozanue BRIHOCHBIX YEPTEXKEH U 3aIHCh 11arOB
IIOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamujie, Kyoe o TpéM TouKam Ha
pé6pax. Co3znaHne BHIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB
MIOCTPOEHUS

19

[TocTpoenne cedenuii B mupamue, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3zanne BHIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB




MMOCTPOCHUS

20

[Toctpoenue ceuenuii B mupamuse, Kyoe mo Tpém ToukaM Ha
pébpax. CozaHre BEBIHOCHBIX YEPTEKEH U 3aIUCh 11aros
MIOCTPOEHHUS

21

IToBropenue miaanumeTpun: Teopema 0 MPONOPIIMOHATBHBIX
orpe3kax. [logobue TpeyroisHIUKOB

22

[ToBTOopenue mnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. icropus pa3ButHs
IJJAHUMETPUU U CTEPEOMETPUH

23

Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus"

24

Bzanmuoe PACIIOIOKCHHUC IPAMBIX B IIPOCTPAHCTBC.
CerH_II/IBaIOH_[I/IeCSI IIpsAMBIC. HpI/ISHaKI/I CKpCHINBAOIINXCA
MMpSAMBIX. HapaHHeJ'IBHLIC IpsAMBIC B IPOCTPAHCTBC

25

Teopema o CyIecTBOBaHUH M €TMHCTBEHHOCTH MPSMOMN
NapasieIbHON JaHHOW MPSAMOM, MPOXOASIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIel Ha JaHHOU npsamoil. Jlemma o
MepeceyeHN  MapaiebHbBIX MPSMBIX TIOCKOCTHIO

26

[TapannensHOCTB Tpex NpsAMbIX. Teopema o0 TpEX napaieabHbIX
npsiMbIX. TeopeMa 0 CKpeMBarOIIUXCs IPSIMbIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOICTBA
napajieIbHOTO MPOEKTUpoBaHus. M300paxeHne pa3HbIX GUryp B
NapaJuIEIbHOMN MPOEKIINH

28

LlenTpaspHas npoekuus. Yroj ¢ COHAIpaBICHHBIMUA CTOPOHAMH.
VYron Mexay NpsSMbIMU

29

3aiauy Ha JOKAa3aTeNbCTBO U MCCIIE0BaHUE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

30

ITonsATHA: MapauIeILHOCTD IPSIMOM U INIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napayuieabHOCTH MPSIMON U TuIoCKOCTH. CBOMCTBA




MapauIeTbHOCTH MPSIMOU U TIJIOCKOCTH

FCOMCTpI/ILICCKI/Ie 3aJa4 Ha BBIYUCJICHUC U JOKa3aTCJIbCTBO,

31 CBSA3aHHBIC C [1APAJUIEIBHOCTBIO NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

1 ITocTpoeHnue ceueHns, MPOXOAIIETO Yepe3 TaHHYIO NPSAMYIO Ha
4YepTeKe U NapajlleIbHOro Apyrou npsamMon. Pacu€r otHoleHni

13 [TapannenbHas npoeKLys, IPUMEHEHHUE ISl IOCTPOEHUS CeUeHU M
KyOa u napayuienenunena. CBoicTBa napaienenunena u npu3Mbl

34 ITapannenbHble nmaockocTy. [Ipu3Haku napaiaenbHOCTH IBYX
IJIOCKOCTEN
Teopema o mapamieabHOCTH U €IUHCTBEHHOCTHU IUIOCKOCTH,

35 IIPOXOJALIEH Yepe3 TOUKY, HE MPUHAIJIeKAILYI0 JAHHON
IUIOCKOCTH U CIIEACTBUS U3 HEE
CaoiicTBa napaieiabHbIX MIIOCKOCTEN: O MapayljIeIbHOCTH

36 IIPSIMBIX NIEPECEUCHHUS IIPU NIEPECEUEHUH IBYX NTapaJlJIEIIbHbIX
MJIOCKOCTEH TpeThel
CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeNbHBIX IPSIMBIX, 3aKIFOUEHHBIX MEX]y NapaljIeIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH MPSAMOIL ¢ ABYMsI TapalieIbHBIMU
IUIOCKOCTSIMU

38 [ToBTropenue: Teopema [Tudaropa Ha rmockoctTu

39 IToBTOpPEHME: TPUTOHOMETPHS NPSMOYTOJBHOIO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO TapajlIeyIeHITe /1a

A1 Bbruucnenue JUMH OTPE3KOB B KyOe U MPSMOYTOJIEHOM
napajuleJenuIee

47 [lepneHquKyIsIpHOCTD NPSAMOM U TUIOCKOCTH. [Ipu3Hak
NEPIEHIUKYJIAPHOCTH IIPSIMOU U TNIOCKOCTH

43 IlepnieHquKyIAPHOCTD NPSAMOM U TWIOCKOCTH. [Ipu3Hax




NEPHNCHANKYJIAPHOCTH prIMOI\/’I " IJIOCKOCTH

TeopeMa 0 CYIICCTBOBAHUHN U CAMHCTBCHHOCTH HpHMOfI,

44 IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U NEPIICHIUKYIIIPHOU K
IJIOCKOCTH

45 [TnockocTu 1 neprneHAUKYISIpHbIE UM IIPSIMbIE B MHOTOI'paHHHUKaX

46 [1nockoCTH ¥ IEPIEHANKYIISIPHBIE UM MIPSIMbIE B MHOTOTpaHHHUKAX

47 [lepnienaukynsap u HakioHHast. [locTpoeHne nepneHuKyIsApa u3
TOYKH Ha IIPSIMYIO

43 [lepnennukynsip u HakinoHHas. [locTpoeHue nepneHaAuKyspa us
TOUYKHU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaUKyIIsApax (MpsiMas U 0OpaTHAs)

50 Teopema o Tpéx neprneHANKYIIIpax (mpsmas 1 oOpaTHas)

51 YTroa Mexay CKpeIUBAIOIIMMUCS IPIMBIMHU

5 [Touck neprneHAnKyYIIpHBIX MPSIMBIX C ITOMOIIBIO
HEePIEHANKYISIPHBIX IOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHUE

54 ITocTpoeHue ceueHuit Kyoa, IpU3Mbl, IPABUIBHOM MUPAMUIBI C
IIOMOUIbIO0 OPTOTOHAIBLHOM TPOEKIIMH

55 [TocTpoenue ceuenunii kyba, MpU3MBbI, MPABUIILHON TUPAMUIBI C
MIOMOILBIO OPTOTOHAJIBHOW MPOEKINH

56 CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO IIOCKOCTH.
[TnockocTu cMMMETpHUil B MHOTOIpaHHUKAX

57 [Ipu3Hak nepneHMKyISIPHOCTH MPSIMON U TUNIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTPAaHHUKH. PacyéT pacCTOSIHUI OT TOYKH 10
IUIOCKOCTH

59 IIpaBHUIBHBIE MHOTOTPaHHUKU. Pac4€T pacCcTOsSHUI OT TOYKH 110




IIJIOCKOCTH

CnocoObl OMMyCTUTH NCPICHAUKYJISAPBI: CUMMCTPUA, CABUT' TOUYKHU

60 I10 MapaJUIeIbHON IIPSAMON

61 CnBur no HenapasuieJIbHON NPSIMOM, U3MEHEHHUE PACCTOSHUM

6 Konrponsnas padora "B3anMHoe pacroyiokeHue MpsiMbIX U
IJIOCKOCTEH B pocTpaHcTBe"
IToBTOpEHME: Yyroa MeKay MPSIMBIMU Ha TUNIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCHHYCOB

64 IToBTOpEHME: YrOa MEKIY CKPEIIMBAOIIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuyeckre METO bl BBIYUCICHUS YIJIa MEXy NPSMbIMH B
MHOTOTpaHHHUKaX

66 JiByrpansblil yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO
yria

67 [TepnenaukymnspHbie MI0CKOCcTH. CBOMCTBA B3aUMHO
NEPIEHIUKYJISPHBIX IUIOCKOCTEN
[Ipu3Hak nepneHAuKyJISIPHOCTH INIOCKOCTEN; TeOpeMa O NMPSIMOU

68 IepeceyeHus IByX MJIOCKOCTEN NePIEeHANKYIISPHBIX TPEThEH
IIJIOCKOCTH

69 [TpsiMoyTobHBIN Mapasuienenunen; Kyo; n3aMepeHus, CBOHCTBa
IIPSIMOYTOJIBHOTO NIapajuleIenune1a

70 Teopema 0 nuaroHanau NpsAMOYIroOJbHOTO NapaJljIeiICUIeaa U
CIIEICTBUE U3 HEE

71 CrepeoMeTpuueckre U NPUKIIAIHbIE 3a]]a4l, CBS3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U IJIOCKOCTU

7 IToBTOpEHME: CKPELMBAIOIIUECS NPSMBIE, TApAJIJICIIbHbIE

IJIOCKOCTH B CTAHAAPTHBIX MHOI'OI'PaHHUKAX




[Tapa mapaienbHbIX IUIOCKOCTEH Ha CKPEIIUBAIOIINUXCS MPSMBIX,

73 pPacCTOSIHUE MEKTY CKPEIIMBAIOIIMMUCS MPSIMBIMU B MPOCTHIX 1
CUTYaIUAX

74 PaccTostHre OT TOUKH 10 MIIOCKOCTHU, PACCTOSIHUE OT MPSIMOU 110 |
IJIOCKOCTH

75 Brluucnenue paccTossHU MEXy CKPEIMBAIOIIUMUCS MPSMBIMU |
C MIOMOILBIO NEPIEHANKYIISIPHOM MIIOCKOCTH
TpéxrpanHblil yroj, HepaBeHCTBA JJIsl TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB U CUHYCOB JJISI 1
TPEXTPAHHOTO yria

77 DneMeHThI CheprUIeCKON reOMETPHUH: T€0Ae3UUECKHIE IMHUN Ha |
3emiie

78 Konrponsnas padora "Yrisl u paccrosiHUS" 1

79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U €T0 3J1€MEHTHI" 1

80 [Tupamuna. Buasl nupamup. [IpaBunbras nupamuaa 1

81 [Tpusma. [Ipsamas u HakoHHas npusMel. [IpaBuiibHas npuzma 1

20 [IpsiMo#t napaenenunen, NpsMOyTroJIbHbIN MapajuIeIeuIe], 1
Ky0

83 Brinykibsie MHOTOrpaHHuKU. Teopema Ditnepa 1

’4 Boinyknble MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHblie U |
MOJTyIPaBUIIbHbIE MHOTOTPAaHHUKHU

85 Konrponsnas padora "MHororpaHHUKH" 1

86 [TonsiTHE BEKTOpa HA IJIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 PazHocTh BEKTOpOB 1

89 IIpaBuio nmapamienenumnena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1




PasnoxxeHue BekTopa 1o 0azucy Tpéx BEKTOPOB, HE JIEKAIIHUX B

91 . 1
OJTHOM IMJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1
93 Brrunciienue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimune 3aa4u ¢ BEKTOpaMu 1
96 [Ipocreiimume 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiiiue 3a1a4u ¢ BEKTOpaMu 1
98 O06001€eHre U cucTeMaTu3alys 3HaHUH 1
99 O000111eHIE U CUCTEMATH3AIIUS 3HAHUI 1
100 Hrorosas koHTpoibHas paboTa 1
101 HToroBasi KOHTpOJbHAsA paboTa 1
102 O06001IeHre U cucTeMaTU3aIis 3HAaHUIA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE INTAHUPOBAHMUME , 11 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckne
padoThI

JlaTa
H3yYeHHUs

DJIeKTPOHHbBIE
undgposbie
o0pa3oBaTe/bHbIE

pecypcebl

[ToBTOpEHME TEMBI
"KoopauHats!l BEKTOpa Ha
IUIOCKOCTH U B
npocTpaHcTae”

[ToBTOpEHME TEMBI
"CkaysipHO€E NTPOU3BENCHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria Mexmy
BEKTOpPAaMHU B IMPOCTPAHCTBE'

[ToBTOpEHME TEMBI
"VpaBHeHHE MPSAMOH,
MPOXOJIAIIEH Yyepe3 ABe
TOYKH"

YpaBHEHHUE IUIOCKOCTH,
HOpMaJIb, ypPaBHECHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, ypaBHECHUE




IIJIOCKOCTH B OTPE3KaAX

BekropHoe npousseneHue

JInneliHble HEpAaBEHCTBA,
JUHEWHOE
IPOrpaMMUPOBAHUE

JInneliHble HEPABEHCTBA,
JIMHENHOE
IIpOrpaMMHUpPOBaHUE

10

AHaTUTHYECKUE METOIBI
pacuéra yria Mexay
PSIMBIMU B
MHOTOT'PaHHHUKAX

11

AHaJIUTHYECKNE METOBI
pacyéra yriia Mexay
IJIOCKOCTSIMU B
MHOTOI'PAaHHHMKAX

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 IIJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue pacctostHui OT
TOYKH JI0 TIJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
IIPaBUJIbHON MUPAMUJIE

15

KonTtponsHas padora
"AHanutruyeckas
reoMerpust"

16

CeueHus MHOT'OI'PaHHUKOB:




CTaHJIapTHbIE
MHOTOTPaHHUKH

17

CeueHunst MHOTOIPaHHUKOB:
METOJ CJIE0B

18

CedeHnsi MHOTOTPAaHHUKOB:
CTaHJapTHbIE MJIOCKOCTH,
nepecevyeHus NPSIMbIX U
IIOCKOCTEH

19

[TapannensHbIe IPSMbBIC U
IUIOCKOCTH: TapaiebHbIe
ceyeHus

20

[TapatenpHble NpsMbIE U
TUTOCKOCTH: PacyET
OTHOLUEHUH

21

[TapamienbHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUMBAOIINUMHUCA
PSMBIMU

22

[IepnieHquKysIpHBIE
IpsIMbIE U TJIOCKOCTH:
CTaH/apTHbIE Maphbl
NEePIEHIUKYISIPHBIX
MJIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOTOI'PAaHHUKOB

23

[IeprieHauKynsIpHBIE
IPSIMBIE U TUTOCKOCTH:
TeopeMa O Tpex
NEPIECHIUKYJIApax




24

[lepnenaukynspHbIe
IPSIMBIE U TNIOCKOCTH:
BBIUHCJICHYS UIVH B
MHOTOTpaHHMKaX

25

[ToBTOpeHnue: momanu
MHOTOYTOJIbHUKOB,
(bopMyIIBI 715 TUTOITIA/ICH,
COOOpakeHUS TI0T00MS

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB,
(bopMyIIBI IS TUTOTIIA/ICH,
COOOpakeHUS TI0I00MS

27

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB,
bopMyIIBI 1S TUTOIIAICH,
COOOpakeHHS TIOI00MS

28

[Inomanu ceuenuit
MHOTOTPaHHHUKOB: IIOIIAN
IIOBEPXHOCTEH, Pa3pe3aHus
Ha YacTH, COOOpakeHuUs
o100us

29

[lnomanu ceuennit
MHOTOTPaHHUKOB: IIOIIAN
IIOBEPXHOCTEH, Pa3pe3aHus
Ha YacTH, COOOpakeHus
o100us

30

KonTtponsHas padora
"[loBTOpeHue:
MHOTOTPaHHHUKH, CEUCHHSI




MHOTOTPaHHUKOB"

31

00béM Tena. O0beM
PSIMOYTOJIBHOTO
napaJiesienune/a

32

3amaun 06 yaBOCHUH Ky0a, O
KBajJipaType Ky0a; o
TPHUCEKIINH yTiia

33

CrepeomeTpuyecKHe 3a1a4u,
CBsI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napasuieNenumneia

34

[Ipuknaansie 3a1a4u,
CBSI3aHHBIC C BEIYHUCJIICHUEM
00BbEMa NMPSMOYTOIHHOTO
napa’suiesienumena

35

O0BbEM IPSAMON TPU3MBI

36

CrepeomeTpHuyeckue 3a1auy,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB IPSAMOI TPU3MBI

37

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
IIPSIMOU IPU3MBI

38

Brruucnenue o0EMOB Te €
TTOMOIIIBIO OTIPEJEITIEHHOTO
uHTerpaina. OobpEm
HAKJIOHHOM MPU3MBI

39

Brruucnenue o0EMOB Te €
TIOMOIIIBIO OIIPENEITIEHHOTO




uHTerpana. OobpEm
UPAMUJIBI

40

®opmyna o6bpEéMa
nupaMupl. OTHOLIEHHE
00bEMOB MUpPaMHU/I ¢ O0LTUM
yTIOM

41

®opmyina o6bEMa
nupaMuel. OTHOLIEHHE
00BEMOB MUPAMUJI C OOIITHM
yTII0OM

42

CrepeoMeTrpuueckue 3aJauy,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOU NPU3MBI

43

CrepeoMeTpuueckue 3aaauu,
CBsI3aHHBIE C 00bEMaMU
MTUPAMHU/IBI

44

[IpuknagHele 3aaa4y 110
teMe "OO0bEMBI TET",
CBSI3aHHBIC C 00BEMOM
HaKJIOHHOUW MPU3MBbI

45

[IpukiagHblie 3ana4u no
teme "OOBEMEI TEI",
CBSI3aHHBIC C 00BEMOM
UpaMUIbI

46

[Tpumenenne 00bHEMOB.
Brruncnenue paccTosHus 10
IUIOCKOCTH

47

KonrponpHas padora




"O0bEM MHOTOrpaHHHKA"

48

Hunuuapuueckas
MOBEPXHOCTh, 00pa3yrolue
UWJIMHIPUYECKOMN
MOBEPXHOCTHU

49

HMummanp. [psamoit
KPYrOBOM LMJIMHIP.
[lnomaae nmoBepxHOCTH
1005810503 01 (o121

50

KoHnueckas mOBEpXHOCTb,
o0pa3yronire KOHUIeCKOn
nosepxHocTu. Konyc

51

CedeHue KoHyca
IUIOCKOCTBIO, MapaiedbHON
IUIOCKOCTH OCHOBAHHUS

52

VY ceu€HHBIN KOHYC.
N306paxeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomaae 6oxoBOM
MMOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTH KOHYCA

54

[Tnomans OOKOBOK
MOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYCa

55

CrepeomMeTpuyeCKHE 3a/1a4u
Ha JI0Ka3aTeIbCTBO U
BBIYHCIIEHHE, TOCTPOECHUEM
CEUYEeHUH IIWIMH/IpA, KOHYCca




56

CrepeomeTpudueckue 3a1adu
Ha JTOKa3aTeIbCTBO U
BBIYUCIICHHUE, IOCTPOCHHEM
CCUCHUI IIWINHPA, KOHYyCa

57

[Ipuxnaguelie 3amauu,
CBSI3aHHBIE C [IUIMHIPOM

58

[Ipuknanneie 3a1auwn,
CBSI3aHHBIE C LIHJIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsr! u mapa
¢ mockocThio. Kacanue
nrapa 1 cepsl MI0CKOCTHIO.
Bun u nzo6pakenue mapa

61

[lepeceuenue chepsl u mapa
¢ wiockocThro. Kacanue
nrapa u cepsl MI0CKOCTHIO.
Bun u nzo0Opaxkenue mapa

62

VYpaBHenue chepsl.
[Mnomans chepsr u e€
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuueckue 3a1auu
Ha JTOKa3aTeIbCTBO U
BBIYUCIICHUE, CBA3aHHBIC CO
chepoii u mapom,
MIOCTPOCHHUEM MX CCUCHHI
TIOCKOCTBIO

65

CrepeomeTpudecKue 3a1auu




Ha JTOKa3aTeIbCTBO U
BBIYHUCIICHHE, CBSI3aHHBIE CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

66

[IpuknaaHsie 3a1a4u,
CBsI3aHHBIE cO chepoit u
1apom

67

[ToBTOpEHUE: OKPYKHOCTH
Ha IUIOCKOCTH, BBIYMCIICHUS
B OKpPY>KHOCTH, CTaHAAPTHBIE
moa00us

68

Pasznnunbie koMOMHAIIMHT TEN
BpAILCHHS U
MHOTOTPaHHUKOB

69

3amauu 1o Teme "Tena u
MOBEPXHOCTHU BpanieHus"

70

3amaun o TeMe "Tena u
MOBEPXHOCTHU BpalieHus"

71

KontponsHas padora "Temna
Y TIOBEPXHOCTH BpaleHUS"

72

O6wém nunuaapa. Teopema
00 00bEMe mpsMOTo
LWIMHIpA

73

Brrmaucienne 006EMOB TEI C
TIOMOIIIBIO OTNPEICAEHHOTO
uHTerpana. O6bEM KoHyca

74

[Tmomaay OOKOBOH 1




IIOJIHOM ITOBEPXHOCTHU
KOHYycCa

75

CrepeomeTpuyuecKue 3a/1auu,
CBA3aHHBIC C BBIYHUCIICHUEM
00BEMOB LIMIIMH/IPA, KOHYCA

76

[TpuxnanHeie 3a1a4M MO
TeMe "OO0BEMBI U ILIOMIAIN
noBepxHocTen Ten"

77

O0BEM 11apa 1 MapoBOTo
cektopa. Teopema 06
00BsEme mapa. [Tnomanp
chepbl. CTepeoMeTpHUYECKUE
3aJ1auu, CBSI3aHHBIC C
BBIUHCIICHHEM 00BEMOB
1rapa, IrapoBoro CerMeHTa u
IIIAPOBOTO CEKTOpa

78

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
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CUCTEMA OLIEHKU PE3YJIbTATOB
OCHOBOW OIlCHMBAaHUA Y4YEOHBIX JIOCTHKCHUN OOYYalolUXCsl SBISICTCS CHUCTEMa
IJIAHUPYEMBIX pe3yJIbTaToB 00ydeHus, npeactaBieHHbIXx Bo PI'OC OO0 u ®I'OC COO.
[Inanupyembie pe3ysibTaThl 00YUYEHHUS 10 MAaTEMATHKE MPEACTaBICHbI B COOTBETCTBUU
CO CTPYKTYpOH y4eOHOTro IpeaMera: mo Kypcam — «Martematuka» (5—6 Kiaccel), « Anredpay,
«I"eomeTpust», «BepodaTHOCTb U cTaTUCTHKa» (7—9 Kitacchl).
Ectp paznuuusi B mpeAacTaBICHUH NPEAMETHBIX pe3yJIbTaTOB IporpaMMm 0a30BOTO U
YTIIyOJIEHHOTO YPOBHEH.
[IpenMeTHbIE pe3yabTaThl IO MATEMATHKE OMMCAHbI C UCIOJIb30BaHUEM
TEPMUHOJIOTHH «OTIEPUPOBATH MTOHSATUEM/CBOOOIHO OTIEPUPOBATH TTOHITHEM).
BBeneHHbI KOHCTPYKT CIY>KUT OCHOBHBIM IOKa3aTesieM, pa3eisioNIUM JBa YPOBHS
TpeOOBaHUM, MPEABSABISIEMBIX K MATEMATUUECKOM MOJTOTOBKE 00yUYaronIuxcs, — 0a30BOro u
yIIIyOJICHHOTO.
ba30BBIil ypOBEHb ONMMCHIBAETCS KATETOPUEH «OMEPUPOBATH MOHATHEM), YIiyOJIEHHBIN
YPOBEHb OIMCHIBACTCS KATETOPHUEH «CBOOOIHO OTIEPUPOBATH MOHATHEM).
1. Kpurepuu oneHUBaHMSI MUCbMEHHBIX PA0OT M0 MaTeMATHKE:
Ounenka «5», ecau:
® paboTa BBINMOJIHEHA TTOTHOCTHIO;
® B JIOTMYECKUX PACCYXKICHUAX U OOOCHOBAHUM PEIICHHS HET MPOOEIOB U
OITNOOK;
® B pEUICHWU HET MAaTEMaTUYECKUX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTH WJIU
OTIMCKA).
«4», ecaIn:
® paboTa BBINOJIHEHA MOJHOCTbIO, HO OOOCHOBAaHMS IIArOB  PEHICHUS
HEJIOCTATOYHbI
® JIONYyIIEHA OJ[HA OLIMOKA WJIU €CTh IBa-TPU HEJAOYETA.
«3», ecau:
® JlomymIieHo OoJyiee OJTHOM MM OoJiee TBYX-TPeX HEJOUYETOB, HO YUCHUK BIAJCET
00s3aTeIbHBIMA YMEHUSIMHU 10 TIPOBEPSEMON TEME.

«2», ecJIu:



AOIMMyIICHbI CYHNICCTBCHHLIC OHII/I6KI/I, IMOKa3aBMIMEC, YTO YYCHHUK HC BJIAACCT

00s13aTeNLHBIMU YMCHUAMMU I10 I[aHHOﬁ TEME B IMOJIHOM MCpC.

«1», ecau:

paboTa nokaszaja MmoJIHO€ OTCYTCTBUE Y 00ydaromerocs: 00s3aTeabHbIX 3HAHUN
¥ YMEHHUI 10 MPOBEPSEMOI TeME WJIM 3HaYUTEIbHAs YacTh PaOOThI BHIOTHEHA

HE CaMOCTOATCIIbHO U OTCYTCTBYCT.

VYuurtenb MOXET MOBBICUTH OTMCTKY 34 OpI/IFI/IHaJIBHI:Jﬁ OTBCT WK PCHICHUC 3aaa4du,

34 pCUICHUC 0oJiee CIIOKHOM 3aJa4u, I'[pCI[J'IO)KGHHOfI JOITOJIHUTCJIIBHO.

OIICHKa YCTHBIX OTBETOB 110 MAaTEMAaTHKE

«5», ecIM yYeHHMK

MOJIHO PacKpbUl COJAEp’KaHWe MaTepuaja B oObeMe, MPEeAyCMOTPEHHBIX
MPOrpaMMoOi U Y4eOHUKOM;

U3JIOKUJT MaTepuail TPaMOTHBIM SI3bIKOM, TOYHO HCTIOJIb3YSl MAaTEMATHUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJUKY, B ONpENEICHHOW  JIOTMYECKOU
MOCJIEA0BATEIbHOCTH;

MPABUWJIHHO BBITTOJIHUI PUCYHKH, YEPTEXKH, TPAPUKU K OTBETY;

MOoKa3ajdl yMEHHE WIIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU MpPUMEPAMHU,
IPUMEHSTh B HOBOW CUTYallUH MPH BHIMOJHEHUH IPAKTUYECKOTO 3a1aHUS;
IIPOJIEMOHCTPUPOBAJT 3HAHUE TEOPHUH pPaHEE M3YUEHHBIX COMYTCTBYIOIIUX TEM,
c(hOpPMHUPOBAHHOCTh M yYCTOWYMBOCTH HMCTOJIB3YEMBIX MPH OTBETE YMCHHUA U
HABBIKOB;

OTBEYAJI CAMOCTOATENbHO, 0€3 HABOASIIUX BOIPOCOB YUUTEIS;

BO3MO>KHBI OJIHA-/IB€ HETOYHOCTHU MPHU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB

MJIM BBIKJIaAKaX, KOTOPBIC YUYCHHUK JICTKO UCITPpAaBUII ITOCIIC 3aMCUYaHUM YUUTCIIA.

«4», ecJIu yZ0BIIETBOPSIET OCHOBHBIM TPEOOBAHUSIM Ha «5», HO MPU 3TOM

AOITYIICHBI HeOOoJIbIIINE Hp06em>1, HC HCKAa3HNBIINC MAaTCMaTHYCCKOC
COACPIKaHUEC OTBCTA.
AOIIYIICH OJJUH-ZIBA HECAOYCTA ITPH OCBCIICHNN OCHOBHOTO COACPIKAaHUS OTBCTA,

HNCIIPABJIICHHBIC ITOCJIC 3aMCUYAHUS YUUTCIIA,



® JomyiieHbl omuOka Wik 0oJiee JBYX HEIOYETOB TPU  OCBEIICHUU
BTOPOCTENEHHBIX BOIMPOCOB WJIM B BBIKJIAJIKAX, JIETKO HMCIIPABJICHHBIC IIOCTE
3aMEUYaHUsl YUUTEII.
«3» cTaBUTCH B CJETYIOMIUX CJIYy4aaX:
® HEIMOJHO PACKPBITO COJEepKaHHWE MaTepHaia, HO IMOKa3aHo oO0Iee MOHUMaHUe
BOIIpOCa M TPOJIEMOHCTPUPOBAHBI YMEHHUSI, JIOCTATOYHBIE JJiI YCBOCHHS
MPOrpaMMHOTO MaTepHuaa;
® UMEIWCh 3aTPyJHCHUS WM  JIOMYIIEHBl OMMOKH B  ONpPEACICHUU
MaTeMaTUYECKOW TEPMUHOJIOTHUU, YEpPTEkKaxX, BBIKIAJKAX, HCIPABICHHbIC
IIOCJIE 3aMEYAHUN
® YVYYCHUK HE CHOpaBUJICA C MPUMEHEHHWEM TEOPUHM B HOBOM CHUTyallud TpHU
BBITIOJTHEHUH MPAKTUYECKOro 3a7anus. Ho BbIMONMHWI 3a7aHus 0053aTEIBbHOTO
YPOBHSI CJIOKHOCTH T10 TEME;
* 1pu JOCTaTOYHOM 3HAHUU  TEOPHUU BBISIBJICHA ~ HEJIOCTaTOYHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHUM M HABBIKOB.
«2», ecJIu:
® HE PacKpbITO OCHOBHOE COJIEpKAHUE YUYEOHOTO MaTepuaa;
e 00OHApY)KCHO HE3HAHWE YUYCHHMKOM OOJbIeld WM Haubojiee BaXKHOW 4YacTH
y4eOHOTO MaTepHaa;
® JIONMyIICHHl OIMHMOKKM B ONPEACNCHWW TMOHSATUN, TPU HUCIOJb30BaHUU
MaTeMaTH4YeCKOM TEPMHUHOJIOTMH B PHUCYHKaX, 4YepTekax WIM Trpadukax,
BBIKJIQJIKAX, KOTOPHIEC HE UCTIPABJICHBI MOCIIE 3aMeYaHu
«1» cTaBUTCH, €CJIM:
® YYCHUK OOHAPYXKWJI MOJTHOE HE3HAHUE M HEMOHMMAaHHUE M3y4aeMOro y4eOHOTO
Marepualia Wik He CMOT OTBETUTh HU Ha OJWH U3 MOCTABJICHHBIX BOIPOCOB IO
TEME.
TpedoBanus k peum:
¢ Hznarath MaTepual JIOTUYHO U MOCIIEI0BATEIbHO;
e OrtBeyaTh TPOMKO, YETKO, NPaBUJILHOW MHTOHAIIMEH C COOJIIOJICHHEM

yIapEHHU.



Taxke BaXHO BHUMATENBHO CIyIIaTh JPYTUX, YMEHHUE MOCTaBUTh BOIPOC, MPUHSTH
y4acTHe B 00CYKJIEHUU TTPOOIIEMBI.

OCHOBHBIMH BUJaMU KJIACCHBIX U JOMAIIIHUX pa0OT SBJISAIOTCS 00yUaroiye padboThl.

I[lo ™MaremaTuke TPOBOASTCA TEKYyUIME€ U MTOTOBbIE MHCHMEHHBIE PalOTHI,
CaMOCTOATENbHbIE pa0OThl, KOHTPOJIb 3HAHUI B OopMe TeCTa.

CamocTosITeNbHBIE U TECThI TOXKE MOTYT OBITh PacCUMTAHBI Ha IEJbIA YPOK WM Ha
4acTh €ro.

J1J1s1 KOHTPOJIBHBIX pabOT €CTh OTACNIbHBIC TETPAIU, KOTOPHIE XPAHSITCS B LIKOJIE.

B 5-8 knaccax paboThl MPOBEPSIOTCS K YPOKY CIAEAYIOIIETO JTHS.

B 9-11 nu6o x ypoky ciemytomiero aHs, 00 Yepe3 OJuH-/IBa YPOKa.

OLIeHKY 3aHOCSITCS B KJIACCHBIN KypHAaJ.

Tekylue KOHTPOJbHbIE PAOOTHI UMEIOT I1EIbI0 MPOBEPKY H3Yy4aeMOro U
MPOBEPSIEMOr0 MPOrPaMMHOrO0 MaTepualia, WX COJACpXKAHUE W YacTOTa OIPEICISIIOTCS
YUHUTEJIEM U BHOCATCS B OOIIMIA rpauK OLEHOYHBIX padOT MIKOJBI.

BroicTaBiieHHe OTMETOK 3a MOJIyrOAHe MPOW3BOAUTCA B COOTBETCTBUU CO CpEIHEU
OLICHKOM 3a TIEpHO/I, 0TOOpakaeMol B JJIEKTPOHHOM >KypHaJie, CIEAYIOIHUM 00pa3oMm:

® [pu CpeAHEN OLEHKE 3a nepuoa ot 4,6 10 5,00 — BEICTABISAETCS OTMETKA «S»,
® [IpU CpeAHEHN OLICHKE 3a Mepuoa ot 3,6 10 4,59 — BBICTABISAETCS OTMETKA «4»,
® [IpU CPEAHEMN OLEHKE 3a epuof ot 2,5 10 3,59 — BBICTABIAETCS OTMETKA «3»,
¢ [Ipu cpenHell oLleHKE 3a IEPUOT MEHEE, YEM 2,5 — BBICTABJISAETCS OTMETKA «2».

B 10-11 knaccax c¢ 1menpl0 oOecrniedeHUs] OOBEKTUBHOM TEKYIEW aTTecTalluu
oOy4Jarommxcsi 1 KaueCTBEHHOM MOJATOTOBKM K UTOTOBOM aTTECTAllMU BBICTABJICHUE OTMETKHU
3a MOJIyTOJIN€ OCYIIECTBISAETCS MPH BHIMOJHEHUH CIEAYIOMINX YCIOBUM:
® HaJU4Yue HE MEHEE BOCBMHU TEKYIIUX OTMETOK;
® BBHINIOJHEHUE BCEX KITIOUEBBIX TPOBEPOUHBIX pa0dOT;
® paboT B XO/¢ MPOBEJACHUS TEMAaTHUYECKON OIeHKH (He MeHee 75% W3 HUX JOJKHBI OBITh

BBITIOJTHEHBI HE HUXKE, YeM Ha OTMETKY «3» WUJIU «3aUTCHO»);
® cpoku, GOpMy U TOPSATOK MPOBEACHUS TEMATUYECKOW OIEHKH OMPENEseT YUYUTEIb H
yKa3bIBaeT 3T0O B paboyeil mporpaMme rnpeameTa, Kypca Uil MOy JIs.

[Ipy HEBBIMOMHEHUN YKa3aHHBIX BBHIIIE YCIOBUM, OOydYaromemycs 3a TMOJyrojue

BBICTABJISIETCS OTMETKA H/A.



OoOyuaromuecsa, nponyctusmue ©Oonee 50% yyeOHOro BpeMEHH, MOTYT ObITh
aTTECTOBAaHbl TOJBKO IPUM YCJIOBUM CHA4M NpOIyLIeHHOro Marepuana. OleHuBaHue
IUIAHUPYEMBIX Pe3yJIbTaTOB YKa3aHHBIX O0YYaIOMIMXCS OCYUIECTBISETCS B MHIUBUYAIbBHOM
MOPSAJIKE B COOTBETCTBUM C MHAUBUAYAJIbHBIM I'paUKOM, pa3padOTaHHBIM aIMUHHCTpaLUEH
OO, cornmacoBaHHbIM ¢ TmegarorudeckuM coBetoM OO u  poguTensiMu  (3aKOHHBIMU
MPEACTABUTENISIMU ) 00YUaIOIIUXCSI.

OTBETCTBEHHOCTh 32 OCBOCHHME IPOIYLIEHHOIO MaTepuaia U CBOEBPEMEHHYIO SIBKY
oOyuaromierocst B OO uist caauu 3a4€TOB HECYT €r0 POJAUTENH (3aKOHHBIE MPEICTABUTEIIN)

WJIU caM 00y4aronuics B ClIydasx, IpeayCMOTPEHHBIX JEHCTBYIOIIMM 3aKOHOAATEIHCTBOM.



YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA
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METOJANYECKHUE MATEPHAJIBI J1JIS1 YUUTEJIA
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