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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma yyebHoro kypca «l'eomerpusi» 06a30BOro
ypoBHs it oOydaromuxcss 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa
cpemHero o0mero oOpazoBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMI, NPEAbSIBISIEMbIX K MaTEeMaTHYECKOMY O00pa3oBaHUIO, U
TpagulMii  poccuiickoro oOpa3oBaHus. Peanmuzanus  NporpamMmsl
oOecreynBaer OBJIAJICHUE KIIFOUE€BBIMU KOMIIETEHIUSMH,
COCTaBISIONIMMU  OCHOBY JJIi CaMOpa3BUTUA U  HEMNPEPBIBHOTO
oOpa3zoBaHMsi, IIEJIOCTHOCTh  OOMICKYJBTYPHOTO, JHUYHOCTHOTO W
MO3HABATENLHOTO PA3BUTHSI IMYHOCTH O00YUaAIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca reoOMETpUU Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHUs o0ycJIoBJIEHA IIPaKTUYECKON 3HAYUMOCTBIO
METANPEAMETHBIX M MPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHUS] T€OMETPUU B
HAIpPaBJICHUU JMYHOCTHOTO pPa3BUTUS OOydaroummxcs, (HopMHpOBaHUS
(GYHKIIMOHATPHOW MaTeMaTUYeCKOM TPaMOTHOCTH, HU3yUEHHUS JPYTUX
yuyeOHbIX JIUCHMIUIMH. PaszButne y 0Oydaromuxcsi INpaBUIIbHBIX
IOPEACTABICHUA O CYHIHOCTM M IIPOMCXOXKJICHHH TIE€OMETPUYECKUX
abCcTpakuui, COOTHOLLIEHUH PEAIbHOTO U WJAEaJIbHOr0, XapakTepe
OTPaKEHUSI MAaTEMAaTU4YECKOM HAyKOW SBICHUU U IPOLECCOB PEATBHOTO
MHpaA, MECT€ T€OMETPUH B CHUCTEME HAYK M POJIM MAaTEeMaTH4YECKOIO
MOJICJIMPOBAaHUSI B HAyYHOM IO3HAHWM U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOI'O MHUPOBO33PEHUSI YUalllUXCs, a TaKKe KaueCTB
MBIIIJICHHSI, HEOOXOIMMBIX JJIsl 4N Tallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisercs OAHMM U3 0a30BBIX MPEIMETOB Ha YpPOBHE
cpenHero oomero oOpa3oBaHUs, TaK KaK 00ECIEUMBAET BO3MOYKHOCTH
U3Y4YECHUS KAK JUCLUIUIMH €CTECTBEHHO-HAYYHOU HANPABJICHHOCTH, TaK U
I'YMaHUTapHOM.

Jlormueckoe  MbIIUIEHHE,  (QopMUpyeMOe  TMpU  HU3YyUYEHUU
00y4aroIMMUCS MOHATHIHBIX OCHOB T€OMETPUU U MOCTPOCHUH LETOYKU
JIOTUYECKUX YTBEPKACHUW B XOJE PELICHHS TIeOMETPUYECKHX 3azad,
YMEHUE BBIIBUIATb W ONpPOBEpPraTb THIIOTE3bl HEMOCPEACTBEHHO
WCIIONB3YIOTCSA IIPU PELICHUM 3a4a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B
YACTHOCTH U3 Kypca (PU3HKH.



YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO
pOJIb BO BCEX O0NACTAX ACATENbHOCTU YenoBeka. OpueHTaIus 4eJoBeKa
BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COLUATBLHOTO
ObITUA, (hopMa OTpPaKEHUS OKPYKAIOIIET0 MHpA, YCIOBHUE YCHEIIHOTO
MO3HAHUS W AKTUBHOTO  MpeoOpa3oBaHMs  JIEUCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET pa3HbIC
BUJbl y4e€OHOW U TPYAOBOM JEATEIbHOCTH, SBISIETCS OJHUM U3
npoeccCHOHaNbHO BaXHBIX KAauecTB, IIOATOMY aKTyajbHa 3ajaya
dbopmupoBaHUs y 0O0yYarOlMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOPA3HOTr0 MBIIUIEHHS] — CYIIECTBEHHOTO KOMIIOHEHTA B
MOATOTOBKE K MPAKTHUECKON JEATEIHHOCTH 10 MHOTUM HAIPABIICHUSIM.

Llens ocBoeHusi mporpaMmbl ydeOHOro Kypca «l'eomerpus» Ha
0a30BOM ypoBHE 00y4eHHsI — 00111e00pa3oBaTeIbHOE U OOIIEKYJIHTYPHOE
pazBuTHe  oOydaromuxcs — uyepe3  oOecredyeHHe  BO3MOKHOCTHU
NpUOOpPETEHUS M HCIOJNb30BAHUS CHUCTEMATHYECKHMX T'€OMETPHUUECKUX
3HaHUW W JEUCTBUH, CHEUMPUUHBIX TE€OMETPUHM, BO3MOXKHOCTH
YCHEIIHOTO TMPOAODKEHHs 00pa3oBaHMs MO CHEHHUAIBLHOCTSM, HE
CBSI3aHHBIM C MPUKJIAHBIM UCIOIb30BAHUEM T'€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 6a30BOM ypOBHE Ipe/IHa3HAUYEeHA IS
OoOydJaronmxcsi CpPeIHEH IIIKOJIBI, HE WCHBITHIBABIINX 3HAYUTEIIBHBIX
3aTpyNHEHU Ha YypOBHE OCHOBHOrO 001mero oOpasoBaHus. Takum
oOpazom, obOyuaromuecss Ha 0a30BOM YPOBHE JIOJKHBI OCBOWTH OOIIKE
MaTEMaTUYECKUE YMEHHMs, CBS3aHHbIE CO CHEUU(DUKON TeoMeTpuu Hu
He0OXOMbIE /ISl )KU3HU B COBpEeMEHHOM oOriectBe. Kpome 3toro, oHu
MMEIOT BO3MOXKHOCTh HW3Y4YUTh TE€OMETpPHIO Oojiee TIIyOOKO, €Ciu B
JanbHENIIeM BO3ZHUKHET HEOOXOJUMOCTh B F€OMETPUUYECKUX 3HAHUSX B
npodeccuoHanbHOM 1eATebHOCTH.

JlocTuKeHHe 1eMM  OCBOCHHS MPOrpaMMbl  00ecTeuynBaeTCs
pelIeHHEeM COOTBETCTBYIOIIMX 3adad. [lpuopurerHeiMu 3amavamu
ocBoeHus Kypca «['eomerpum» Ha 0a3zoBoM ypoBHe B 10—I11 kimaccax
SBJISIFOTCSL:
dbopMHUpoOBaHUE TMPEACTABICHUS O TEOMETPUM KakK YacTh MHPOBOU
KYJbTYPBl M OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLTUM MUPOM;
dbopMUpOBaHUE MPEICTaBICHUSI O MHOTOTPAaHHUKAX M TelaX BpalleHUs
KaK O BaKHEHUIINX MaTEMaTHYECKUX MOJIEIISAX, TO3BOJISIONIUX OMKUCHIBATh
U U3y4aTh pa3Hble SBJICHUS OKPY>KAIOIIETO MUPA;
dbopMHUpoBaHUE YMEHHUS paAClO3HABATh Ha YepTek ax, MOJEIIX U B
pealbHOM MHpPE MHOTOTPAHHUKH U TE€Ja BPAICHHUS,



OBJIaJICHHE METOJIaMU PEUICHU 3a/1ay Ha IOCTPOCHHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX QUTYD;

dbopMHUpOBaHUE YMEHHSI ONEPUPOBATH OCHOBHBIMU TMOHATHUAMH O
MHOTOIpaHHHUKAX U TeJaX BPAIlEHUs U UX OCHOBHBIMU CBONCTBAMU;
OBJIaJICHUE  aJTOPUTMAMHM  PEUICHHs OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE YMEHHUS TMPOBOJUTH HECJOXKHBIE JIOKa3aTeJbHbIC
pacCyXJIeHHs B XOJE PELICHHUS CTEPEOMETPHYECKUX 3aJad MU 3ajad C
IPAKTUYECKUM COACPIKAHUEM;

pa3BUTHE  UHTEJUIEKTYaJbHbIX M TBOPYECKHX  CIIOCOOHOCTEU
oOy4aromuxcs, TMO3HABATENbHOW AaKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;

¢dbopmupoBanue  (QYHKIMOHAJIBHOM  T'PAMOTHOCTH,  PEJIEBAaHTHOM
reOMETPUU: yMEHHUE pacClO3HaBaTh MPOSBIECHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEANbHBIX KU3HEHHbBIX
CUTYyallUsIX U MPU U3YUYEHUU JAPYTUX yUYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEl M 3aKOHOMEpPHOCTEH, (QOpMYyIUpOBaTh HMX Ha SA3bIKE
reOMETpUM M  CO3JaBaTh TIEOMETPUYECKUE MOJEIH, IPUMEHSTh
OCBOCHHBIA T€OMETPUYECKHI ammapar Uil pelIeHHs] MPaKTUKO-
OpUEHTHUPOBAHHBIX 3aJlay, HHTEPIIPETUPOBATh U OLEHUBATH MOITYUYEHHBIE
pE3yNbTATHI.

OTnUYUTENEHON OCOOEHHOCTHIO MPOTPAMMBI SBIIETCS BKIIOYCHHUE
B KypC CTEPEOMETpUM B Hayalle €ro M3y4eHHUs 3ajiay, pellaeMblXx Ha
YpOBHE HMHTYUTUBHOTO TIO3HAHUSA, U  ONpENeNEHHBIM  00pa3oM
OpraHM30BaHHasg padOTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOT0 M MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIUPYET
NPOTEKaHUE WHTYUTUBHBIX MPOILECCOB, MOTUBUPYET K JalibHEUIIEMY
U3YYEHUIO IIpEeIMETa.

[Ipenmourenue oOTHAETCS HATMSAHO-KOHCTPYKTUBHOMY METONY
oOyudeHHsl, TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTh MPEAMETHO-IIPAKTUYECKON JIeATeNbHOCTH. Pa3BuTune
IPOCTPAHCTBEHHBIX MPEACTABICHUHN Y yYallluXcsi B Kypce CTEpEOMETPUU
IPOBOJUTCS 3a CUET pelIeHUs 3aJady Ha CO3/aHHE MPOCTPAHCTBEHHBIX
o0pa3oB M 3a7au Ha ONEpPUPOBAHHE MPOCTPAHCTBEHHBIMHU OOpa3amu.
Coznanne o0pa3a MPOBOIUTCS C OMNOpPOM HA HArJIsSAHOCTh, a
orepupoBaHUE 00pa3oM — B YCIOBHSIX OTBJICUEHHUS OT HAIJIAIHOCTH,
MBICJIECHHOT'O U3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUSI.

OcHOBHBIE cOJiepKaTebHble JUHUU Kypca «l'eomeTpunm» B 10-11
kiaccax: « MHororpanHuku», «[IpsiMble U MIOCKOCTH B MPOCTPAHCTBEY,



«Tena BpameHus», «BekToppl W KOOPAMHATHI B IMPOCTPAHCTBEY.
dopMupoBaHUE JIOTUYECKUX YMEHHUH pacHpenensieTcss HE TOJBKO IO
COJIEp)KATENbHBIM JIMHUSIM, HO M TI0O TOoAaM OOydYeHUsi Ha YpOBHE
cpeaHero oo1ero oopa3oBaHus.

Conepxanue  oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM
pe3ynbTaTaM OCBOCHHSI paboueld MporpamMMbl, pacHpeneaEHHBIM TI0
rojlaM OOy4eHHs, CTPYKTYPUPOBAHO TaKUM oOpa3oM, 4TOOBI OBJIAJICHUE
TCOMETPUUECKUMU  TOHATUSMH W HABBIKAMH  OCYIIECTBISLIOCH
MOCTIEIOBATEIPHO W IOCTYNAaTeNIbHO, C COOJIOJICHHEM MPUHIUIA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYAIUCH B OOIIYIO0 CHCTEMY
T€OMETPUYCCKHUX MPEACTABICHUN 00YyJarONIUXCsl, paCIIupsiss U YIITyOJtsist
e€, 00pazys MPOYHbIE MHOKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

Ha n3yuyenue reomerpun oTBoAUTCS 2 yaca B Heaemo B 10 kinacce u
2 yaca B Hememo B 11 kmacce, Bcero 3a nBa rojga oOydeHus - 136
y4eOHBIX Yaca.



COILEP KAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHOBHbIE TOHSTUSL cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh,

IMPOCTPAHCTBO. IlonsiTue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUHU
CTCPCOMETPUN: AKCHUOMBI CTECPCOMCTPUHN U CICACTBUSA U3 HUX.
B3aumHoe pacCIoJIOKCHUC MPAMBIX B IMPOCTPAHCTBC:

MIEPECEKAIOIINECS, NapaJUIebHbIE M  CKPEIIMBAIOUIUECS  IMPSMBIE.
[TapanmnenbHOCT NPAMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: MTapaJuIeIIbHBIE
OpsiMble B IIPOCTPAHCTBE;  MApPAJUICIBbHOCTh  TPEX  MPSAMBIX;
NapaJJIeNbHOCTh MPSMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMU
CTOpPOHAMU; YIroJl MEXJy MNpsSMbIMU B NpocTpaHcTBe. [lapamienbHOCTb
IJIOCKOCTEM: MapajulesibHble IUIOCKOCTH; CBOMCTBAa NapaUIeIbHBIX
mwiockocteil. IlpocTeiimue mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH:
TeTpadp, KyO, napajuieaenune1; NOCTPOCHUE CEUEHUH.

[lepneHUKyYISPHOCT MPSAMOW M IUIOCKOCTH: INEPIEHAMKYJISPHBIE
IpsIMbIE B IIPOCTPAHCTBE, MPSAMBbIE NapaJIeIbHbIE U MEPIEHIUKYIISIPHBIC
K IUIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH MNPSAMOW M IUIOCKOCTH,
TeopeMa O NOpsSIMOW MNEPHNECHAMKYISPHOW IUIOCKOCTH. YTJIBI B
IPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IBYI'PAaHHBIN YIoOJ,
JIMHEHHBIM yroi ABYTpaHHOro yria. llepneHauKyinsp M HaKJIOHHBIE:
pPacCTOSIHUE OT TOYKM JIO IUIOCKOCTH, PAacCTOSIHUE OT MpsIMOWA A0
MJIOCKOCTH, MPOeKius (Urypel Ha IUIOCKOCTh. [lepneHauKyIsipHOCTH
IUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX MEepIEeHIUKYISpax.

MHoOrorpaHHUKH

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JEMEHTHl MHOTOI'DAaHHHKA,
BBIIYKJIbIC W HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTIOI'PAHHMKA.
IIpusma: n-yronpHas Npu3Ma; I'PaHU M OCHOBAHMS IPU3MBL; INpsAMas U
HAKJIOHHas TMpU3Mbl; OOKOBas W TIOJIHAS [OBEPXHOCTb IPHU3MBI.
[Tapamnenenurien, MpAMOYTOJbHBIM MApPAIUICIICHUIIE] U €ro CBOWCTBA.
[lupamupa: n-yronbHash NHPaMHIa, TPAHU M OCHOBAHUE MHPAMHJIBIL;
OOKOBasi M MOJIHAS MOBEPXHOCTh NMUPAMMU/JIBL, MpaBUIbHAS U yCEUYEHHAs
nupamMuaa.  OJJIEMEHTbl  Opu3Mbl W nupaMmuiabl.  I[IpaBuibHBIE
MHOTOIPAHHHUKHU: TOHSTHE IMPABHJIBHOIO MHOTIOIPAHHMKA; NpaBUJIbHAs
MpU3Ma U MpaBUJIbHAs MHUPAMUJIA; MPAaBUIIbHASI TPEYTOJIbHAS TUpaMuaa U



NpaBUJIbHBIN  TeTpasap; KyO. IlpencraBieHne o0 — IpaBUIIBHBIX
MHOT'OIPAaHHHMKAX: OKTa’ap, AoJeKa’dap U ukoca’ap. CedeHus: npu3Mbl U
MMAPaMUBI.

CummMeTrpuss B IMPOCTPAHCTBE: CUMMETPUSI OTHOCHUTENBHO TOYKH,
NpSAMO#M,  IUIOCKOCTH.  JJEMEHThl CUMMETPUM B  MIHUPAMHIAX,
rapajulesIenune1ax, MPaBUIbHbIX MHOTOIPAHHUKAX.

Boruncnenue 5371€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, AHAaroHamu,
yribl. [lnomanabs 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTU MPSIMOM
OpU3MBbl, IUIONIAJb OCHOBAHHWM, TeopemMa O OOKOBOM MOBEPXHOCTH
npsiMord mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
IIPAaBWJIBHOW NUPaMUIBI, TEOPEMa O IUIOIAAM YCECYEHHOUW NUPAMUIBI.
[Tonstue 06 06bEMe. OOBEM TUPAMUJIBI, TPU3MBI.

[logoOubie Tenma B npoctpaHcTBe. COOTHOLIEHUS — MEXIY
UIOLIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU TOI0OHBIX TEJl.

11 KITACC

TeJsia BpaleHus

[Hunuaapuyeckass MOBEPXHOCTb, OOpa3yolliue IWIMHIPUUECKON
MOBEPXHOCTH, OCh IUIMHAPUIECKON MOoBepXHOCTU. Llunuuap: ocHoBaHUs
u OOKOBasi MOBEPXHOCTh, OOpasyromas W OCh;, IUIONIAb OOKOBOW U
TIOJTHOM TTOBEPXHOCTH.

Konundeckast moBepXHOCTh, 00pa3yrolne KOHUIECKON MOBEPXHOCTH,
OChb M BeEpIIMHA KOHHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHue u
BepIIMHA, oOO0pa3yromas W OCh; IUIOMIaJhs OOKOBOM M  MOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yollre U BhICOTA; OCHOBAHMS U
00KOBast TOBEPXHOCTb.

Cdepa u map: ueHrp, paamyc, JUameTp; IUIOMIAAb MOBEPXHOCTH
cepol. B3aumHoe pacrmonokeHne c@epbl W IUIOCKOCTH; KacaTellbHas
IJIOCKOCTH K cdepe; Moaab chepsl.

N300paxkeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka mumuHApa u
KOHYyCA.

KoMOuHanmu ten BpaieHUss 1 MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OTHCaHHBIN 0KOJIO cdepsl; chepa, BIMCAHHAS B MHOTOIPAHHUK, WJIH TEJIO0
BpaIlEeHUsI.

[Tonstue 06 06pEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema
00 00bEME MPSMOYTOJBHOTO TapajuleNienunena U CIEACTBUS U3 HeE.
O06béM mmHIpa, KoHyca. O0BEM 1mIapa u TiIoaab cepsol.



[TogoOubie Tema B mpoctpadncTBe. COOTHOIIEHUS — MEXKIY
IJIOHIAIIMU TTOBEPXHOCTEN, 00BEMaMH MTOTO0HBIX TEJ.

Ceuenus uwivMHApa (MapauieibHO W MEPHEHIUKYISIPHO OCH),
CEYeHHUs] KOHyca (MapajuleIbHOE OCHOBAaHMIO M MPOXOJsIlee Yepes
BEpUIMHY), CEYCHHUS IIapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B MPOCTpaHCTBE. CIOKEHNUE U BBIYMTAHHE
BEKTOPOB. Y MHO>KEHHE BEKTOPA Ha 4YKUCIO. Pa3znoxkeHne BEKTopa no Tpém
HEKOMIUIaHapHbIM BekTopaMm. IIpaBuno mnapamwienenunena. Pemenue
3a/1ay, CBSA3AHHBIX C INPUMEHEHHEM MPaBWI JEUCTBHI C BEKTOpaMH.
[IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHathbl
BekTopa. [Ipocrenme 3agaun B KOOpAUHATAX. YTOJ MEXKIY BEKTOPAMH.
CkansipHOo€ TPOM3BENCHUE BEKTOPOB. BBIYMCIEHHE VYIJIOB MEXAY
OpsAMBIMA U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METON  IpHU
pELIEHUH F€OMETPUUECKHUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBDIE PE3YJIbTATDBI

JIMdHOCTHBIE  pe3ynbTaThl OCBOCHHS MPOTPAMMBI  Y4EOHOTO
npeamera «MareMaTuKay XapaKkTepUu3yrTCs:

I'pa:xxnanckoe Bocnuranme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU OOYYaIOMIETOCs Kak
AKTUBHOTO ¥  OTBETCTBEHHOTO WICHA POCCUHCKOTO  OOIIECTBa,
MPEACTABICHHEM O MAaTeMAaTHYeCKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUN, TPOLEAYp TPaXTAHCKOTO OOIIeCTBa
(BBIOOPBI, OMIPOCHI U TIP.), YMEHHUEM B3aMMOJIEUCTBOBATH C COIUATILHBIMU
MHCTUTYTAMH B COOTBETCTBUHM C UX QYHKUIUSIMHU U HA3HAYCHHUEM.

IIaTpuoTHYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TPaXTAHCKON WIACHTHYHOCTH,
YBOKEHUSI K MPOILIOMY U HACTOAIIEMY POCCHUIMCKONM MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHUEM K JOCTUKEHHUSIM POCCUMCKUX MAaTEMATHUKOB U
POCCUHCKOM MAaTEMAaTU4YEeCKOM IIKOJbl, K HCIOJb30BAaHUID ITHUX
JOCTIKEHUN B IPYTUX HayKaX, TEXHOJOTUAX, Chepax SIKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAaHMWEM  JYXOBHBIX I[I€EHHOCTEM  POCCHUHCKOIO  Hapo.a;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MOBEACHUS,
CBS3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTHKCHUN HAyKd U
NEATENIbHOCThIO YUYE€HOr0; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHHE
YCTOWYMBOTO OymyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOUIEHHEM K MHUDPY, BKIOYAas OACTETUKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3amad, pelIeHUH,
pacCcy X JeHUW; BOCOPUMMYUBOCTBIO K MaTEMaTUYECKUM aCHEeKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS TPUMEHSITh MATEMATHICCKUEC 3HAHUS
B MHTEpEcax 30pOBOro M 0e30macHoro odpasza >KM3HH, OTBETCTBEHHOTO
OTHOILICHUS K CBOEMY 310POBBIO (3mopoBoe NUTaHUE,
cOalaHCUPOBAHHBIN PEXUM 3aHATUA U OTHAbIXA, PETyJsipHas Ppuznueckas
aKTUBHOCTH);  (DU3UYECKOTO  COBEPILICHCTBOBAHMS, MPU  3AHATHUIX
CIIOPTUBHO-03/I0POBUTEIBHOM NESITENHLHOCTHIO.

TpynoBoe BocnuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IEHHOCTH TPYAOIIOOUS;
MHTEPECOM K Pa3InyHbIM cdepaM MNpoPecCHOHATBHON EATEIbHOCTH,
CBSI3aHHBIM C MAaT€MaTHKOW M €€ MPUJIOKEHHUSIMHU, YMEHHEM COBEpLIAaTh
OCO3HAHHBII  BbIOOp Oyaymieir mpodeccun W pealnu30BbIBATH
COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTEeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOpPA30BAaHUIO HA MPOTKEHUHU
BCEH JKM3HM;, TOTOBHOCTBIO K AaKTHBHOMY VYacTHIO B PEIICHUH
MpPaKTUYECKUX 3a/1a4 MaTeMaTUYeCKON HalpaBIEHHOCTH.

JKO0JI0rMYecKoe BOCIINTaAHHe:

C(OPMHUPOBAHHOCTBIO KOJOTHUYECKOW KYJIBTYPbHI, TOHUMAaHHUEM
BIMSIHAS ~ COIMAIbHO-OKOHOMHYECKUX  IPOILIECCOB HA  COCTOSHUE
IPUPOIHON M COLMANBHOM CpeNibl, OCO3HAHNEM TJI00AIBHOTO Xapakrepa
HKOJIOTUYECKUX npobiem; OpHeHTaIue Ha NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUM I pelleHus 3a/1a4 B 00JIACTH OKpY>Karomien
cpedbl, IUIAHUPOBAaHUS TOCTYIIKOB M OICHKA WX BO3MOXHBIX
MOCJICICTBUN I OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIECTBEHHOM IMPAKTHKH,
NOHMMAHHEM MaTeMAaTUYeCKOW HAyKh KaK CQepbl YelOBEUECKOi
HESITePHOCTH, JTanoB €€ pa3BUTHS W 3HAYMMOCTH [UISI Pa3BUTHS
[UBUJIM3AI[MH;, OBJQJICHUEM S3BIKOM MaTeMaTHKd M MaTeMaTHYeCKOu
KyJBTYpPOU KaK CPEeJICTBOM MO3HAHHS MHUPA; TOTOBHOCTHIO OCYILECTBIIATh
MPOEKTHYIO M HCCIEIOBATEIbCKYIO JCSITeIbHOCTh MHIWBUIYAIBHO U B
rpyIIe.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbie Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI YUEOHOTO
npeaMeTa «MartemaTuka XapaKTePU3YIOTCS OBIIJICHHEM
YHUBEPCATHHBIMUA HO3HAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHIMU
KOMMYHUKAMUBHLIMU  OeUCBUAMU, YHUBEPCATIbHbIMU De2yIMUSHbIMU
0elcmeusiMu.

1) Vuusepcanvuvie noznasamenwvhwvie Oeiicmeus, obecneuusaom
Gopmuposanue 06A308bIX KOSHUMUBHLIX NPOYECCO8  00YYAIOUWUXCS
(0oceoeHue Memo0o8 NOZHAHUA OKPYICAIWe20 Mupda, npumMeHeHue
JI02UYECKUX, UCCIe008ameNbCKUX —onepayul, yMeHul pabomamsv C
ungopmayueii).



ba3oBble 1ornueckue aAecTBUA:
BBISIBIISITH u XapaKTePU30BaTh CYIIIECTBCHHBIC PU3HAKT
MaTE€MaTUYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXAY MOHSITHUSIMMU;
(bopMyIMpOBaTh ONpPEACICHHS MOHITUH; YCTAaHABIMBATH CYIIECTBEHHBIM
MpU3HAK KilacCU(UKAIIUU, OCHOBAaHUSA JUIsi O0OOIIEHUS W CpaBHEHUS,
KPUTEPHUH TPOBOAUMOTO aHAIIN3A,;
BOCIIPUHUMATh, (OPMYJIUPOBATh U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIE, €IWHUYHBbIC, YacTHbIE W OOUIUE;
YCIIOBHBIE;
BBISIBIIAITH ~ MAaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
mpoTUBOpeYMs B (paKTax, AHHBIX, HAONIOACHUSX W YTBEPKICHUSX;
npejjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNI;
JIeNaTh BBIBOJbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKIFOUCHHH 110 aHAJIOTUH;
MPOBOJIUTh  CAMOCTOSATETLHO  JIOKA3aTelbCTBA  MAaTEMaTUYECKHX
YTBEPKJICHUN (MPSMbIE U OT MPOTUBHOTI0), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJIBL;
BbIOMpaTh crnoco0 pemieHus y4eOHOM 3ahauu (CpaBHHUBATH HECKOJIBKO
BAPUAHTOB PEIIEHUs, BHIOMPATh HaWOOJIee MOAXOMIIMUA C YyUETOM
CaMOCTOATENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ncciiegoBarejbcKe JeHCTBUSA:
MCITOJIB30BATh BOTPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MTO3HAHMS;
(dbopMyIMpoBaTh BOIPOCH], (PUKCUPYIOIIHE MNPOTHBOpPEYHE, MpoOdiieMy,
yCTaHaBJIMBaTh HMCKOMOE U  JaHHoe, (opmMupoBarh THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHUE;
MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHNE TI0O YCTAHOBJIEHHUIO OCOOCHHOCTEM MaTeMaTHYECKOTO
0o0BbEKTa, SBJICHHS, TMPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMH, MPOLECCAMU;
CaMOCTOATENbHO  (OpMYJIUpOBaTh  OOOOIIEHHS U BBIBOJABI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOIOICHUS, WCCIIEIOBaHUs, OICHUBATH
JIOCTOBEPHOCTH TIOJTYUYEHHBIX PE3YIhTaTOB, BHIBOJIOB M 000OIICHNUI;
IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHUE IPOIIECCA, & TaKXKE BBIABUTATH
IPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:



BBISIBIIATH JN€PUITUTH MHGOPMAIINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEILICHUS 3a1auu;
BBIOMpPAaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO
pa3IMYHbIX BUJOB U (DOPM IpeICTaBICHHUS;
CTPYKTYpUPOBaTh HH(OPMALINIO, IPEACTABIATE €€ B PA3NUYHBIX HopMax,
WJUTIOCTPUPOBATH TpadUueCcKH;
OLICHUBATh  HAA&KHOCTh  MHPOpPMALMM  TI0  CAaMOCTOSTEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvuvie KOMMyHUKamueHbvle Oelicmaus, obecneuusarom
copMUpoOBaAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.

Oo0wenue:
BOCHIPUHUMATh M (OPMYJIHPOBATH CYXJCHUS B COOTBETCTBUHM C
YCIIOBUSIMH U LETSIMU OOIIEHHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
XOJy pelieHus 3a7jaui, KOMMEHTUPOBATh MOTYYSHHBIN pe3yibTar;
B XOJ€ OOCYXJEHHUs 3aJlaBaThb BOINPOCHI MO CYIIECTBY OOCYXIaeMoOil
TEMbI, MPOOJIEMbI, pelllaeMOi 3aJlauM, BHICKA3bIBATh WJICH, HAICJICHHbBIC
Ha TOUCK pEUICHUS; COMNOCTABIIATh CBOU CYXKIEHUS C CYXICHUIMU
APYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh paszliMuhe U CXOJICTBO
MO3UIMI; B KOppEKTHOW (opme QopmMynupoBaTh pa3HOTIACHUS, CBOU
BO3paXKEHUS;
OPEACTaBIATh  pe3yjbTaThl  pEUIeHUs  3aJlayd,  DKCIEPUMEHTa,
UCCIIEIOBaHMs, TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3EHTAMU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyaHudecTBo:
NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHANBUAYAIbHONH pabOThl MPH pPELICHUH Y4YEOHBIX 3a7ay; MPUHUMATD
1elb  COBMECTHOM  JESATENIbHOCTH,  IUIAHUPOBAaTh  OPTraHU3ALMIO
COBMECTHOI palOThl, pachpeAeyiarTh BUIbl paldOT, JOroBapuUBaThCS,
oOCcyknaTh Tpolecc M pe3yiabTaT paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;
y4acTBOBaTh B TPyHNHoBbIX Qopmax paboTel (oOcyxaeHus, oOMeH
MHEHH, «MO3TOBbIE IITYPMbD» U UHBIE); BBITOIHATH CBOIO YacTh paOOTHI
U KOOPAMHUPOBATH CBOM JECUCTBUS C JPYTUMHU UJI€HAMHU KOMAaH/IbI;
OLICHMBATh KAayeCTBO CBOEr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJACUCTBUSI.



3) Yuusepcanvuvie pecynamusmnwvie Oeiicmsus, obecneuusaom
Gopmuposanue CMbICIO8bIX YCMAHOBOK U  HCUSHEHHBIX HABLIKOG
JUYHOCIU.

Camoopranusanus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPaATh CIIOCO0
perieHus ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éTom HOBOM nH(OpMaInu.

CaMOKOHTPOJIBb:

BIIQJICTh HABBIKAMH TIO3HABATEIBHOW pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JI€UCTBUIM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB;
BIIAQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJbTara peleHnusl MaTEMaTUIEeCKOM 3a/1auu;

OPEABUIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IPHU PEUICHUU
3a/1aud, BHOCUTHb KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yJibTaTa WEIHM U YCIOBUAM, OOBACHATH
NPUYUHBI TOCTHKEHHS WIM HEAOCTHKEHUS PE3yIbTaTOB AEATEIbHOCTH,
HAXOJUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh NOHATUAMHU: TOUYKA, IPsIMas, IIIOCKOCTb.

IIpuMeHATh aKCUOMBI CTEPEOMETPUM M CIEIACTBUS W3 HUX IIPU
pELICHUU F€OMETPUUECKUX 3a/1a4.

Onepuposatb HNOHATUAMMU: apaJyIeIbHOCTD "
NEPNEHANKYIIPHOCTD IPSIMBIX U MJIOCKOCTEN.

KnaccupumupoBate  B3aUMHOE  PACIONIOKEHHE  NOPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: JBYTPAHHBIN YIOJI, TPaHU JBYIPaHHOIO
yria, peOpo IBYTpaHHOIO YIJIa; JIMHEWHBIN YroJl JBYIPAHHOIO YIJa;
rpaayCHasi Mepa ABYTPaHHOIO yIJa.

OnepupoBaTh  MOHATUSAMHU:  MHOIOIPAHHHUK,  BBINYKJIBIA U
HEBBINYKJIbIA MHOTOI'DAHHMK, 3JIEMEHTbl MHOTOTPaHHUKA, ITPaBUIIbHBIN
MHOTOI'PaHHUK.

Pacrno3HaBaTh OCHOBHBIE BHJbl MHOIOTPAaHHUKOB (IMpamuia;
npu3Ma, NPSIMOYTOJIbHBIN apauieNenune, Kyo0).



KrnaccudunupoBate MHOTOTPaHHUKH, BBIOMpasi OCHOBaHUS JIJIst
KiIaccupukauud  (BBIMYKJIbIE W HEBBIMYKJIblE  MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH; TPsIMbIE M  HAKJIOHHBIE MPHU3MBI,
napajuiesIeIuIe /Ibl).

OnepupoBaTh  MOHATUSMH:  CEKyIIass  IJIOCKOCTh,  CEUYCHUE
MHOTOTPaHHHUKOB.

OOBACHATD MPHUHIMIBI MOCTPOCHUS CEUYEHHH, HCIONb3ysS METOA
CJIEJIOB.

CtpouTh Ce4eHUs! MHOTOIPAHHUKOB METOIOM CJI€JIOB, BBITIOJIHSTh
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BU/I CBEPXY, COOKY, CHH3Y.

Pemate 3a7auM HAa HaxOXJEHHWE T€OMETPUYECKUX BEJIMYMH IO
oOpasllaM WIM aJIrOpUTMaM, TPUMEHSISI HW3BECTHBIE AaHAIUTUYECKHE
METOJbl TpPU PEUIeHUU CTAHJAPTHBIX MaTEMAaTHUYECKHX 3a7ady Ha
BBIUHCIICHUE PACCTOSHUN MEXIY JABYMS TOUKAMH, OT TOUKH 10 MPSAMOH,
OT TOYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemate 3a7auM Ha HaxXOXJEHHWE T€OMETPUYECKUX BEJIMYMH IO
oOpasllaM WIM aJIrOpUTMaM, TPUMEHSISI W3BECTHBIE AaHAIUTUYECKHE
METOJbl TMpPU pEUIeHUU CTAHJAPTHBIX MaTEeMAaTHUYECKHX 3a7ady Ha
BBIUMCIICHUE YTJIOB MEXJIy CKPEIIMBAIOIIUMUCA TMPSMBIMH, MEXITY
NPSIMON U TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Boruucisats 00b€MBI M TUIOMIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB
(npuszma, nupamuia) ¢ NpuMeHeHreM (HOpPMYIT; BEIYUCIATh COOTHOIICHHUS
MEXKTY IJIOIIAISIMU MIOBEPXHOCTEH, o0BEMamu 0 T00HBIX
MHOTOTPDaHHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPHUSL B IPOCTPAHCTBE; IIEHTP, OCh
U TUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekarsb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(OPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha
yepTe’kax U pucyHKax.

[IpumensTh reOMETPUYECKUE bakTbl TUTSt penieHus
CTEPEOMETPUYECKUX  3a7ay, MpEeAroiaralouuXx HECKOJbKO IIaroB
pellIeHus, €ClIi YCIOBHS MPUMEHEHUS 3aJaHbl B IBHOU (popme.

[IprMeHATs mpoCTENIIME NMPOIPAMMHBIE CPEICTBA U IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY.

[IpuBoauTs, TpUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B
OpPUPOAEC W KU3HM, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T'€OMETPUU B
HCKYCCTBE.



[IpuMeHsTh TONYYEHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH
peajbHble CUTyallUM W NPUMEHSTh W3YUYEHHbIC MOHSTUS B MpoLecce
MOMCKa PEIIeHUs] MAaTeMaTHYeCKH CQOpPMYJIUPOBAHHON MPOOJIEMBI,
MOJICJIUPOBATh peajbHbIE CUTYyaIlMU HA SA3BIKE T'€OMETPHUH, UCCIEA0BAThH
MIOCTPOCHHBIE MOJEIU C HMCHOJb30BAHHEM TIE€OMETPUUYECKUX MOHSITUU U
TEOpeM, amnmnapara ajreOpbl; peraTh NPaKTUYECKUE 3aJ1a4u, CBA3aHHBIE C
HaX0XXJICHUEM F€OMETPUUYECKUX BEJIMYHH.

11 KJIACC

OnepupoBaTh  MOHATUSMH:  IWIMHAPUYECKAs  IMOBEPXHOCTD,
oOpasyrolue UWIMHAPUYECKOW MOBEPXHOCTH; UWIMHAP; KOHUYECKas
MOBEPXHOCTh, OOpasyroliue KOHMYECKOM  TMOBEPXHOCTH, KOHYC;
chepudeckas mOBEPXHOCTb.

Pacmo3naBath Tena Bpamienus (IWIMHIP, KOHYC, cdepa u map).

OOBIICHATH CITOCOOBI MTOTYYEHUS TSI BPAIIICHHSL.

KnaccuduimpoBats B3auMHOE pacnonokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOIN CErMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CETMEHTA; IIapOBOW CJION, OCHOBaHHWE IIAPOBOTO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Boraucnsate 00bEMBI U TIIOMIATN TIOBEPXHOCTEH TeN BpalleHUs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (hopmy.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
OMHCaHHBINA O0KOJIO chephl; chepa, BECaHHAST B MHOTOTPAHHHUK WJTU TEJIO
BpAaIICHHUS.

BbIYUCHATS COOTHOIICHHSI MEXAY IUIOIMAISIMH MOBEPXHOCTEH H
00BpéMaMu ITOJOOHBIX TEI.

N306paxaTts uzyyaemble (UTYpPHl OT PYKH U C TPUMEHEHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbinonHATh (BBIHOCHBIE) IJIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHUJA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUYEHHS Tel
BpaIlICHHUS.

W3Bnekarb, MHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HH(OPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
YyepTekax U pUCyHKax.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTRE.



BoIMONHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB H
YMHOXKCHHS BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHU
o0J1a1aroT.

[TpuMeHATh TpaBUIIO MMapajuIeIeuIe/a.

OnepupoBath MOHATUSIMH: JIEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE,
BEKTOp, MOJIyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA,
YroJd MEXIy BEKTOpaMH, CKaJISIPHOE TMPOU3BEJCHHE BEKTOPOB,
KOJUIMHEAPHBIC U KOMILIAHAPHBIC BEKTOPHI.

Haxonuth cymMMy BEKTOPOB W TIPOM3BEACHHEC BEKTOpAa Ha YHCIIO,
Yroa MeXIy BEKTOpPaMH, CKaJsIpHOE TPOU3BEACHUE, PACKIAaIbIBATh
BEKTOp 1O JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTH ypaBHEHHEM B JCKapTOBOM  CHCTEME
KOOP/INHAT.

[TpumeHsTH TrCOMETPUUICCKUC bakThI TS peIIcHUs
CTEPEOMETPUYECCKUX  3a7ay, MPEANoaralonuXx HECKOJBKO IIaroB
pEeIIeHus], €CJIA yCIIOBHSI PUMEHEHWS 3aJ]aHbl B IBHOU (popMme.

Pemate mpocreiimie TreoMETpUUYECKHE 3a7ayd Ha TPUMCHCHHE
BEKTOPHO-KOOPJAMHATHOT'O METO/Ia.

Pemars 3amaum Ha 1OKA3aTENLCTBO MATEMATUYECKUX OTHOIIEHUN U
HaXO0XKJEHNE TeOMETPUUCCKUX BEJIMYHMH MO0 00pasiam WU aJropuTMam,
MPUMEHSSI  W3BECTHBIE  METOALI TPHU  PEIICHUH  CTaHIAPTHBIX
MaTeMaTUYECKHUX 3a1a4.

[IpuMeHATh TPOCTEHIINE MPOTPaMMHBIE CPEJACTBA M AJICKTPOHHO-
KOMMYHUKAITMOHHBIC CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKIX 3a/1a4.

[IpuBognTh TPUMEPH MATEMATHUYECKHX 3aKOHOMEPHOCTEH B
IPUPOAC W JKU3HM, PACIIO3HABATH IPOSBICHUE 3aKOHOB T'€OMETPHUU B
HCKYCCTBE.

[IpuMeHATh TONyYCHHBIC 3HAHWS HA MPAKTHKE: aHAIM3UPOBATH
peaNbHBIC CUTyaIllud W TPUMEHSATh HW3YYCHHBIC TMOHSTHS B TIPOIECCe
MOWCKA PEIICHUS MaTeMaTHYecKH C(OpMyJIMpOBAaHHON MPOOJIEMEI,
MOJICJIMPOBATh peajbHbIC CUTYaIlMU HA S3BIKE T'COMETPHH, UCCICAOBAThH
IIOCTPOCHHBIC MOJICTU C HCIIOJIb30BAHUEM T€OMETPHUYCCKHX IOHATHH H
TEeOpeM, amnmapara aareOpsl; pemarh TPaKTUIECKUE 3aa49M, CBSI3aHHBIE C
HaXO0XKJICHUEM T'€OMETPUUYCCKUX BEITUIHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM K n (uudpossbie)
n/n NPOrpaMmbl Bcero OHTpﬁonbﬂ pa:;nmecnm o0pa3oBaTe/IbHbIE
ble padoThI € padoTnI pecypee
1 BBeieHne B CTEPEOMETPHIO 10
) [psiMble ¥ TIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapaJu1eIbHOCTD NPSIMBIX U IIJIOCKOCTEMN
3 [MepreHIUKyYIAPHOCTD MPSIMBIX U IIOCKOCTEH 12
4 Vbl MEKIY IPAMBIMA M IUIOCKOCTSIMHU 10 1
5 MHOrorpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CeUeHUs], pACCTOSIHUSA U YTJIbI 1
OBULIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME




11 KIIACC

KoanvecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne n/n NPorpamMmsl Bcero Konrposnn | Hpakriieck o0pa3oBaTe/bHbIE
ble pa0doThl | He padoThI pecype

1 MeTtoa KOOpAMHAT B MPOCTPAHCTBE 14 1
2 [nmHap, KoHyC ¥ map 17 1
3 OO0BEMBI TEN 24 2
4 IToBTopenue 3a kypc 10-11 knaccoB 13 1

OBUIEE KOJIMYECTBO YACOB I1O 63 5 0

[TPOI'PAMME







IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Jara
Ne Tema vboKa K n N uudgposbie
/i yp Beero OHTPOJIbH pakTH4ec y oGpasoBaTeIbH

usi
ble padoThl | KHe padoThbl bIe pecypeb

OcHOBHbBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, MI0CKOCTh, MPOCcTpaHCcTBo. [IpaBuiia
1 M300paKeHHS Ha pUCYHKaX: U300pakeHUs 1
IIJIOCKOCTEM, MapajlIeIbHbIX NIPSMbIX
(OTpe3KOB), cepeIMHBI OTpPe3Ka

) IlonsaTus: MepeCeKarommecsd rmIoCKOCTH, 1
MEPCCCKAOIIMCCA IpsAMast U IMJIOCKOCTb
3 IMousTus: MEPECCKArIMECH IIOCKOCTH, 1

NEPECCKAIMEC IpsAMas U IMJIOCKOCTh

3HAaKOMCTBO C MHOTOTpaHHUKaMH,
4 n300pakeHre MHOTOI'PaHHUKOB Ha PUCYHKAX, 1
Ha MPOCKIIMOHHBIX YePTEKaX

HavanpHbie cBeieHHs 0 KyOe ¥ MTUpaMHe, UX

5 pas3BEépTku U Mojenu. CedeHus 1
MHOTOTPaHHUKOB
HauanibHble CBeZIEHHS O KyOe U MUpaMuIEe, UX

6 pa3BépTku U Mojenu. CedeHust 1
MHOTOTPaHHHMKOB

[TonsiTrie 06 akcHOMaTUYECKOM TOCTPOCHUU
7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U 1
CIIEJICTBUS U3 HUX

[TonsiTrie 06 akcMOMaTUYECKOM OCTPOCHUU 1
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U




CJIICACTBUIA U3 HUX

[TonsiTrie 06 akcMOMaTUYECKOM TOCTPOCHUU

9 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U
CJIEAICTBHS U3 HUX
[ToHsATHE 00 AKCMOMAaTHYECKOM ITOCTPOECHUHN

10 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEAICTBHS U3 HUX
B3anMHoe pacnonokeHue npsMbIX B

11 IIPOCTPAHCTBE: MepeceKaroIuecs,
napajuiesibHble ¥ CKpEIlMBaroUIecs NpsMble
[TapanneabHOCTh NMPSIMBIX U INIOCKOCTEHN B

12 IIPOCTPAHCTBE: MTapajuIe/IbHbIE IIPSIMBIC B
IPOCTPAHCTBE; NApaJIIIEIbHOCT TPEX MPSMBIX
[TapannenbHOCTh MPSIMBIX U INIOCKOCTEHN B

13 npocrpascTse: [lapamienbHOCTh IPSAMON U
IJIOCKOCTH

14 VYIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yron Mexay npsiMbIMU B POCTPAHCTBE

16 Yrois Mexay NpsSMBIMU B IPOCTPAHCTBE

17 [TapanneabHOCTh IJIOCKOCTEN: TTapajuieibHbIe
IJIOCKOCTH

18 CBolicTBa napasuIeabHbIX TNIOCKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYPHI HA
IUIOCKOCTH: TETPAdAP, KyO, mapajuiesienumne

20 [TocTpoenue ceuenunit

21 ITocTpoenue ceuenuni

2 KonTtponbnas padora mo teme "lIpsimbie u

TUIOCKOCTH B mpocTpaHcTBe. [lapaniensHocTh




IPSIMBIX U IJIOCKOCTEMN"

[leprieHAMKYASAPHOCTD NPSAMOUN U TIIIOCKOCTH:

23
NEPIEHIUKYJISIPHBIE IPSIMbIE B IPOCTPAHCTBE
24 [IpsimMble napajuieabHbIEC U
NEPIECHIUKYJISPHBIE K IINIOCKOCTH
25 [Tpsimble napasuieabHBIE U
NEPIEHIUKYJISIPHBIE K IJIOCKOCTU
26 [Ipu3Hak nepneHuKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
27 [Ipr3Hak nepneHIuKyJISIpPHOCTH IPSIMOM U
IJIOCKOCTH
28 TeopeMa 0 IpsAMOi EPIICHIUKYIIIPHOMN
IJIOCKOCTH
29 Teopema o psIMOM NMEPNEHANKYISPHON
IJIOCKOCTH
30 TeopeMa 0 IpsIMOi EPIICHIUKYIIIPHOMN
IJIOCKOCTH
[IeprieHIUKyIIAp U HAKJIIOHHBIE: PACCTOSTHUE
31 OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
MPSMOM JT0 TIIOCKOCTH
[TepieHIUKyIIAp U HAKIIOHHBIE: PACCTOSTHUE
32 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
MPSMOM JT0 TIIOCKOCTH
[TepieHIUKyIJIAp U HAKIIOHHBIE: PACCTOSTHUE
33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSMOM JT0 TIIOCKOCTH
[IepieHIUKyIJIAp U HAKIIOHHBIE: PACCTOSTHUE
34 OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT

MPSMOM JI0 TIIIOCKOCTH




VYIBl B IPOCTPAHCTBE: YIOJl MEXAY IPSAMON U

35
IJIOCKOCTBIO

36 JIByrpaHHBIN YroJI, TMHEHHBIN YOl
JIBYTPaHHOI'O yria

37 JIByrpaHHbBIN yTOJI, TUHEUHBIN yTroJI
JIBYTPaHHOTO yIja

38 [IeprieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEePIEHIUKYISIPHOCTH ABYX INIOCKOCTEN

39 [leprieHAMKYISAPHOCTD IJIOCKOCTEMN: TPU3HAK
NEPIEHIUKYJISIPHOCTH ABYX IIOCKOCTEN

40 IIeprieHIUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK
NEPIEHIUKYISIPHOCTH JABYX IJIOCKOCTEN

41 TeopeMa o0 TpEX mepneHAUKYIISIpax

42 Teopema o TpEX nmepneHIUKYIApax

43 Teopema o0 Tp€x neprneHauKyIsIpax
KoHnTtponbHas pabota mo Temam

44 "IlepneHAUKYISIPHOCTD MPSIMBIX U
mIockocTeil" u "YTiasl MeXIy NPSIMbIMU U
IJIOCKOCTSIMU"
[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE

45 3JIEMEHThl MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIMYKJIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOIPAHHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U

46 OCHOBaHUs IPU3MBL; ITpsiMasi U HaKJIOHHAs!
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
IIPU3MBI

47 [Tapamnenenunen, IpsIMOYIrOJbHbBIN

napajuiesenuIe U €ro CBOMCTBA




48

[Iupamuga: n-yronpHas nupaMuia, TpaHu 1
OCHOBaHHWE MTUPAMU/IbI; OOKOBAsI U MOJIHAS
MMOBEPXHOCTh MUPAMUIBI; TPAaBUJIbHAS U
yceu€HHas nupaMuaa

49

HpaBI/I.HBHBIe MHOT'OI'paHHUKU: TIOHATUC
IPaBHIBHOTO MHOTOIPAaHHUKA; TIPaBHUIIbHAS
IIPU3Ma U NIPaBUJIbHAS IMPAMHU/JIA; IPABUJIbHAS
TpEeyroJibHas MUPaMU/Ia U TIPaBUITbHBIH
TETpa’Ip; Kyo

50

[IpencraBneHue o MpaBHILHBIX
MHOTOTPaHHHUKAaX: OKTa’dap, T0ACKa’Ip U
MKOCaIp.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, TPSIMOU, IIIOCKOCTH.
DIEeMEHTBI CAMMETPUHU B TUPAMHUIAX,
napaJjuieJenuIenax, NpaBUIbHbIX
MHOT'OIPAHHUKAX

52

Brruucnenne 31eMeHTOB MHOT'OI'paHHUKOB!
pé06pa, TuaroHau, yribl

53

[Tnomaas 6OKOBOW MOBEPXHOCTH M MTOTHOU
MOBEPXHOCTU MPSMOM MPU3MBI, IJIOIA]b
OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
IPSIMOM IIPU3MBI

54

[Tnomanas 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH NPABUIBHON MTMPaMUIbI,
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUpPaMUJIbI

55

KonTtponbhas pabora mo teme
"MHororpanHuku"

56

[Toustie 00 00BEME




57 O0BEM TUpaMHU BT 1
58 O0BEM IMpPaMUIbI 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM TUpaMHUTBI 1
61 OOBEM TIPU3MBL 1
62 O06BEM npu3MBbI 1
63 O06BEM npu3MBbI 1
64 KontponsHas padora no Teme "OObEMBI 1
MHOTOTPAaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AITUS
65 3nanuii. [TocTpoeHue ceueHui B 1
MHOTOTpPaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AITUS
3HaHUU. BBIUKCIIEHUE PACCTOSTHUN: MEXAY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM, OT 1
TOYKH JI0 IMJIOCKOCTHU, MEKIY
CKPEIIMBAIOIINMUCS MPSIMBIMH
67 HrtoroBasi KOHTpOJIbHAS paboTa 1
[ToBTOpEeHUe, 0600IIeHNE CHCTeMAaTH3AIIHS
3HaHUW. BeIunclieHue yrioB: MEXIy
68 CKpEIIMBAIOIIUMHUCS IPSIMBIMU, MEKIY 1
TPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B ME@XKAY TIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




11 KIIACC

KoanuecTBo 4acoB Mara DJIeKTPOHHbIE
Nen/m| Tema ypoka Kourpoasn| Tpakruueck| H3yuen uudposnie
Bcero o0pa3oBaTeibH
ble padoThl | ue padoThI s bie pecypeb

! [IpsimoyroJsibHast cucreMa KOOpJIMHAT B 1

MIPOCTPAHCTBE
2 KoopauHatsl BekTOopa 1
3 CBsi3b MEXKy KOOpJIMHATAMU BEKTOPOB 1

Y KOOPAMHATAMU TOUYECK
4 [Ipocrelimme 3a1a4u B KOOPAUHATAX 1
5 Pemenue 3anau o teme "l[Ipocreitmme 1

3a/1a4u B KOOpJAMHATax"
6 KoopanHaTel TOUKH U KOOPAUHATHI 1

BCKTOpa

VYron mexay BekTopamu. CkansipHoe

’ MIPOU3BEAECHUE BEKTOPOB :

g Pemenune 3aa4 Ha npuMeHeEHUE 1
CKJISIPHOTO MPOU3BEACHHS BEKTOPOB

9 Boluucnenue yriioB Mexay npsMbIMU |
U TJIOCKOCTSIMHU

10 Peiienuie 3a/1au Ha BEIYUCIIEHUE YTIIOB |

MCIKAY HPAMBIMHA U IIJIOCKOCTAMU

11

LentpanbHas cummeTpusi. OceBas
CUMMETpUsl. 3epKajbHasi CAMMETPHS




12 [TapautenpHBIN TEpEHOC 1

13 O6o0mmaronuii ypok mo teme «Merto |
KOOPAMHAT B MPOCTPAHCTBE»

14 Kontpomawsnas padota Nel «CkanspHoe 1
IPOU3BEICHUE BEKTOPOB. [[BHXKEHUS»

15 Ananus k.p. [loHsiTHE HMMHIpa 1

16 [Tnomaar NOBEPXHOCTH LIWJIMHAPA 1
Pemenue 3amau no teme «llonsitue

17 nwimHapa. [nomanas noBepxHoCcTH 1
LUAJIMHIPaY

18 [TonsiTrie KOHycCa 1

19 [1nou1anb MOBEPXHOCTH KOHYCa 1

20 Y ceuéHHBIN KOHYC 1

21 Pemenue 3ama4d no reme «Konye» 1

22 Cdepa u map. YpaBHenue chepsl 1

3 B3aumnoe pacnonoxenue chepsl u |
IIJIOCKOCTHU

24 KacatenbHas miiockocTsh K chepe 1

25 [Tnomans chepsl 1

2% Pemenune 3ama4u Ha pa3nuyHbie 1
KOMOWHAITUU TeJ

7 Pemienne 3a1a4 Ha MHOTOTPaHHHUKM, 1
HUJUHIP

28 Pewienue 3a1a4 Ha KOHYC, 1ap 1




Ypoxk 0600111ar011IeTO TTOBTOPEHUS 110

2 teMe «l{ununap, KoHyc u map»

30 Kontponbnas padora Ne2 no reme
«lunuuap, KoHyc, mapy

31 AHann3 KOHTPOJIbHOM paboTsl. Pabota
HaJl OIIUOKaMu

19 [Tonsarue o6néMa. O0BEM
OPsIMOYTOJILHOTO Napayljieienuneaa

3 OO6BEM IPSIMOYTOJIBHOTO
napauienenuneaa. Pemenue 3amayu

34 OO0BEM NPAMOYTOIBHOTO
napajuiesienumneia

35 Pentenue 3amau mo reme «O0BEM
IPSIMOYTOJILHOTO NapaJIJICJICTTUIIEe 1A

36 OO0BEM IPSIMON IPU3MBI

37 O06BEM UIMHIpa

18 Peienue 3a1ay Ha BBIUKUCTICHUE
00BEMOB TIPSAMOI MPU3MBI U TUITUHIPA

19 BLI‘-II/ICJIC"HI/Ie 00BEMOB TEJ C TTOMOIIBIO
onpeneaéHHOro HHTerpaia

40 O0BEM HaKJIOHHOM MPU3MBI

41 O0BEM paMuIbI

42 O0BEM yCeUeHHOM MIUPAMU/TBI

43 Peienue 3a1ay Ha BBIUUCTICHUE

00bEMa mupaMuIbl




44 O0BEM KOoHYCa

45 O0bEM KoHyca. Pemenne 3amau

46 Ypoxk 0600111ar011IeTO TTOBTOPEHUS 110
TeMe «O0BeM MUpaMUIbl U KOHYCa»
Kontpoarsnas padota Ne3 «O0bEMBI

47 MIpU3Mbl, MUPAMUABI, HAITAHAPA,
KOHYCay

48 Ananms k.p. O6bEM mapa

49 OOBEMBI IAPOBOTO CETMEHTA,
IIAPOBOTO CJIOs, IIIAPOBOTO CEKTOPA

50 O06BEM mapa. Pemenue 3a1au
OOBEMBI IIAPOBOTO CETMEHTA,

51 IIIAPOBOTO CJIOs, IIIAPOBOTO CEKTOPA.
Pemenune 3amau

52 ITnomane chepol

53 Pemenue 3amay Ha BRIYUCTICHUE
mIomaau cepsl

54 Oo6o06mmaronuii ypok 1o teme «O0nEM
Iapa ¥ miomaab chepony

55 Kontpoarsnas padorta Ned «O0béM
mapa ¥ miomaab cepony

56 AHanmu3 K.p. AKCHOMBI CTEPEOMETPUHT
U UX ciencTBus. Pemenue 3amau

57 [TapannienbHOCTh MPSMBIX, IPSIMOUN U

IUIOCKOCTHU. Penienue 3aga4




Yron Mexay npsiMbiMu. Perienue

58 1
3aaa4

59 [TapannenbHOCTB MIIOCKOCTEN. 1
Pewenue 3amau

60 [TocTpoenue ceuenuii B TeTpa’ape u 1
napajuieJICIIUIeIe

61 Teopema 0 TpEX NEPIICHAUKYISAPAX. 1
Pemenue 3anau

2 [Tnomaas MOBEPXHOCTH U OOBEM |
npusmel. Pemenue 3anaq

63 [Tnomans MOBEPXHOCTH U OOBEM 1
nupaMuipl. Pemenue 3agau

64 [Tnomaas MOBEPXHOCTH U O0BEM 1
nuiauHapa. Pemenue 3agau

65 [Tnomaae MOBEPXHOCTH U OOBEM |
KoHyca. Pemenue 3amau

66 HToroBasi KOHTpoJIbHAs paboTa 1

67 Pemenue 3ama4 3a kype 11 kiacca 1

68 Pemenue 3anay 3a kype 11 knacca 1

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChHI

CETU UHTEPHET






