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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4e6HOro Kypca «I'eomerpus» 6a30BOro ypoBHsI U 00y4YarOUIUXCs
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BAaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
Peanuzanmss  nporpaMmbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETPUM Ha YpPOBHE CpEAHEro oomero oO0pa3oBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX Ppe3yJabTaToOB
0o0y4yeHMsI T€OMETPUH B HAlpaBJIEHUU JIMUHOCTHOIO Pa3BUTHs OOyyaromuxcs, (GOpMHUpPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHBIX IMCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
TreOMETPUYECKUX a0CTpaKIWii, COOTHOIIEHUH PEabHOTO U WICATBHOT0, XapaKTepe OTPaKEHHS
MaTeMaTHYeCKOM HayKOH sSIBICHHH U MPOLECCOB pPealbHOr0 MUpPA, MECTE F€OMETPUH B CHCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS a[alTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB HA YPOBHE CpEIHEro OO0ILero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpblluUIeHUE, (GopMHpyeMOe MpU H3yYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKICHUH B XOJIe peIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUM 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTelnbHOCTH 4YeroBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBITHS, (hopMa OTpaKeHHs OKpYXKAloIEro MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS W aKTHUBHOTO IPEoOpa3oBaHHs  JCHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUIbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANIBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyajbHa
3agada (OpMHUPOBAHUS y OOYUAIOIIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPA3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHWH U
NeHCTBUH, CTIETU(UIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHCHHH Ha ypPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
Oonee riryOOKO, €CITM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOAMMOCTh B TEOMETPHYECKHUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOM KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuEe TMPEACTABICHUS O MHOTOTPAHHMKAX M TeJaX BpalleHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE YMCHHsS PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAHHUKAX M
Teax BpallleHUsl U UX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IPOBOAWTHL  HECJIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pELICHUS
CTEPEOMETPUICCKHUX 33J1a4 U 33]1a4 C TPAKTHYCCKUM COJICPIKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHHS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSBICHUS TCOMETPHUSCKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TEOMETPHH W  CO3J]aBaTh TI'C€OMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis PEIICHUs MPAKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIIOUEHHUE B KypC CTEPEOMETPUU
B HaYaje ero MW3y4YeHWs 3ajad, peliacMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MTPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOSH OCHOBE YYBCTBCHHOCTBH IPEIMETHO-IPAKTHYCCKOM
NEATCIIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJCTABICHUA Y ydYalUXcsd B Kypce
CTEpEOMETPUU MPOBOTUTCS 3a CUET peIleHus 3a/1a4 Ha CO3[JaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OIMEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOTUTCS C
OIOPOY Ha HATJISAHOCTh, & ONIEPUPOBAHKE 00Pa30M — B YCIOBHSX OTBJICUCHHUS OT HATISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IIPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JJOTHUECKUX YMEHUN PACIPENEIAETC HE TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSM, HO W IO rojJaM OOy4YeHHs Ha YpOBHE CpeAaHero oOIlero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMmebl, pactpeeEHHbIM 0 ToAaM 00yUYEHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCNIE0OBATENbHO M IMOCTYHATeNbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOObBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronumxcs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegenmto B 10 kinacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosniokeHue ImpsIMbIX B MPOCTPAHCTBE: MEepeceKaroluecs, napauieiabHble U
CKpeluBawmuecss npsamsie. llapannenbHOCTh MNPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B IMPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
NpsIMOM M TIJIOCKOCTH. YTJBI C COHANPAaBICHHBIMH CTOPOHAMM, Yrojl MEXIY NpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  TapajulelibHblE  IJIOCKOCTH;  CBOMCTBA
napaJuieNbHBIX TuIockocTei. [IpocTeiiume mpocTpaHCTBEHHBIE PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, Mmapajuiesenumes; NocTpoeHNe CeYeHuil.

[lepneHAUKYISIPHOCTE  TPSAMOM M TIJIOCKOCTH:  MEPIEHIUKYJISPHBIE TPSMBIE B
IPOCTPAHCTBE, TMpsIMbIE NapajuleJbHble M MNEPNEHIUKYISIpPHbIE K IUIOCKOCTH, HPU3HAK
NEePHNEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISIPHON
MJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YTOd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOI,
JUHEHHBINA yron AByrpaHHoro yria. I[lepneHauKyssp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PAacCTOSHUE OT NPsIMOM A0 TUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHAMKYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX MIockocTed. Teopema
0 TpEX MEPNEeHIUKYIApaXx.

MHoOrorpaHHuKHu

[lonsiTMe MHOTOTpaHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBIIYKIbIE |
HEBBINTYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yrospHas npusma; rpaHu
¥ OCHOBAHHUS TMPHU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MBI; OOKOBAs U TMOJIHASL IOBEPXHOCTH IIPU3MBIL.
[Tapannenenunen, NpsSMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. [lupamuaa: n-yronapHas
nupamMuja, TPaHU W OCHOBAaHHWE MHUpaMUIbI, OOKOBas W TMOJHAS TOBEPXHOCTh MHPAMHUJIBI;



NpaBUJbHAasl W YCEUEHHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIPAHHUKA; MPAaBWIbHAS IIPU3Ma U IIpaBUIIbHAS
NUpaMy/Ia; MpaBUIIbHAS TPEYrojbHas MUpaMUIa U MPaBUWIBHBIN TeTpasap; KyO. [IpencraBnenue
O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKa’aAp W ukKocadap. CedeHHs NOpuU3Mbl U
MUpPaMUBL.

CuMmMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIIOCKOCTH.
DneMEHTBl CUMMETPUU B IMpaMuiax, apajuieienuneiax, IpaBuIbHbIX MHOTOIPAaHHUKAX.

Brruncnenue 31€MEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTHU MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHWUM, Teopema O
OOKOBOHM IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
NpaBWIBHON NMUpaMUIbl, TEOpeMa O IuIomaau yced€HHo mupamuabl. [lonsrtue o6 oOBEMe.
O0bEM UpaMuIbl, MPU3MBIL.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpaueHus

[lwmHapuYeckass MOBEPXHOCTh, 00pa3ylolye IMJIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMIuHIp: ocHOBaHUSA U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTh, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYeCcKolW mnoBepxHOCTH. KOHyc: OocHOBaHME M BeplIMHA, OOpas3yrolas U OChb; IJIOLIAIb
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIoLaJb MOBEpXHOCTU cdepbl. B3aumuoe
pacnojiokeHue cepbl U IMII0CKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; miomanb chepsl.

N300pakeHue Tes BpalleHHus Ha MI0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUsI.

[Tonsitue 00 oOBEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00bEME
OpSMOYTOJIBHOTO Mapajuienenunena u ciaeacTBus u3 He€. O0béM mmimHApa, KoHyca. OO0BEM
1apa u Iiomaab chepsl.

[Tonobubie Tena B mpocrpaHcTBe. COOTHONIEHHS MEXIY IUIOMAASIMH TOBEPXHOCTEMH,
00BEMamMH MOJOOHBIX TEJl.

Cevennss uMAMHIApa (MapavielbHO U TMEPHEeHAMKYISIPHO OCH), CEYeHHMsS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BepIINHY), CEUeHHUs I1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B pocTpaHcTBe. CII0XKEHNE U BBIMUTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BeKkTopa MO TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3aiay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTtBe. KoopamuHatel Bektopa. IIpocrelimue
3aJaud B KOOpJAMHATaxXx. Yroia Mexay BekTopamu. CkalsipHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NPSMBIMH M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOI IpPH
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yabTaThl OCBOEHHS IporpaMmbl ydeOHOro mnpeamera «MaremaTuka
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, OpPOIENyp TPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHCKOM Ipa)TaHCKOW MAECHTHYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS MNPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHHUSA, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
chepam npohecCHOHATTLHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, MOHWMAHHEM BIMSHHUS COIMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHYeCKUX 3HAHWUU I pelIeHHs 3a/1ad B 00JIACTH OKpY’Karolled cpe/bl, TUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, TOHUMaHHEM MaTeMaTHUYeCKOH HayKH Kak cgepsl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANIbHLIMU ~ KOMMYHUKAMUBHBIMU — OliCMEUAMY,  YHUBEPCATbHbIMU — pe2yAsamUGHbLMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIpPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOJMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU ISl BBISABIICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaThb AapryMEHTAlMI0, MPHUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOodIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAONIOJICHUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH A€(UIUTHI UHPOPMALIMY, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HH(OpMAIMIO, TMPEACTaBIATh €€ B pa3uyHbX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)KMBaTh pa3Inire U CXOJCTBO MO3UINI; B KOPPEKTHOH dopme hopMynnpoBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NpEACTaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX pE3yNbTAaToOB; BJIAalETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OILINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIbHBIM MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKHU; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

CrpouTh ceueHUs: MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpasuaM WiIn
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUYECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOAHUN MEXAY ABYMS TOYKaMH, OT TOUKH JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEeMaTUYECKUX 3a/1ad Ha BBIUMCIIEHUE YTJIOB MEX]Y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXKIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (GOpMyJl; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHBbIC CUTYAIlUHd U
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; pemarh IPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MTOBEPXHOCTb, oOpazyroriue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdhepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccuduiupoBars B3auMHOE pacioioKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BbIUCHSTS COOTHOIICHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TeJL.

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbIMOTHATE (BRIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIAJIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenuea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI NIpU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHYECKHX 3aJ1ad.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHAE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSTHH U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 HepneHz[HISmepHOCTb MPSIMBIX U 12
IJIOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YTJIbI 4 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI
pecypcsbl

Temna Bpamenus 12

OOBEMEBI TEN 5

BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHme, 06001IIEeHNE, 7 1

cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxkeHUs HA PUCYHKAX:
n300pakeHusl II0CKOCTEN, apauIenbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
NnepeceKkarommecsa npamMasa 1 rmiIoCKOCTb

[TonsTus: IepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiIoCKOCTh

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HauanbHble cBeieHus 0 Ky0e ¥ nupamue,
ux pa3BépTku U Mozenu. CedeHus
MHOTOI'PAHHUKOB

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

[TousiTue 00 aKCHOMAaTHYECKOM
MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHUU U CIICACTBUSA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

10 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIx B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaAJUIEIbHBIE IPSIMBIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPAMBIX U IIJIOCKOCTEN B

13 npocTtpascTse: [lapamienbHOCTh IpsAMON 1
IJIOCKOCTH

14 VYTIisl ¢ COHaNPaBIEHHBIMA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuieJIbHbIe MIIOCKOCTH

18 CBolicTBa napasuieabHbIX IIOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaiCJICIIUIIC

20 [Toctpoenue ceuenuit

21 [TocTpoenue ceuenumii
KonTpomnpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPAMBIX U IIIOCKOCTEN"
[TepieHAUKYJIAPHOCTD MIPSIMON U

23 IUIOCKOCTH: IEPIEHAUKYJIISIPHBIE IPSMBIE B
IIPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpsimMble napasenbHbIe U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak NeprneHIuKyJIIpPHOCTH PSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o psIMOM MEPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIPHOU
IJIOCKOCTH

30 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHIUKYNISIp U HAKIOHHBIE:

31 paccTOsIHHAE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 MIIOCKOCTH

39 [lepnieHIUKYISIp ¥ HAKIIOHHBIE:

PACCTOSAHUEC OT TOUKHU O INIOCKOCTH,




paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH
IlepieHIUKYIIAp U HAKIIOHHBIE:

34 paccTosiHuE OT TOYKHU J0 IUNIOCKOCTH,
paccTosiHue OT IPSMOM 10 TUNIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER
[IepnieHAMKyYISIPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH BYX
IJIOCKOCTEN
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHAUKYIApax
KonTponbhas paboTa no remam

44 "TleprnieHAUKYJISPHOCTD MPSIMBIX U

wiockocTe" 1 "YTIibel MeXAy NpSMBIMU U




I0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OI'PAaHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHASI
MIPU3MBI;, OOKOBAsI U MOJIHAS TTOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpPSIMOYTOIbHBIHI
napasuieNienue/1 U ero CBoicTaa

48

[Inpamuia: N-yrospHast IMpaMuaa, IPAHK
U OCHOBaHUE NMUPaMUJIbl; OOKOBast U
IIOJIHAS [IOBEPXHOCTH IIMPAMHU/IBI;
IIpaBUJIbHAS U YCEUEHHAS IUPAMKUIA

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
IIPaBUJIBHOTO MHOTOTPaHHUKA,
NpaBUIbHAS IPU3Ma U MIPaBUIIbHAS
nUpaMy/ia; IpaBUiIbHAs TPEYroibHas
nupamMuia v MpaBUIbHBIN TETpasap; Kyo

50

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

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, NPSIMOM, TUIOCKOCTH.
DJIEMEHTHl CHMMETPHUH B TUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 351eMeHTOB MHOTI'OT'PaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU MIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABMIILHOW MUPAMHUJIBI, 1
Teopema O TUIoMAa OOKOBOM
MOBEPXHOCTH YCEUEHHON MTHUPAMUIBI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM TUpaMHUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM UpaMuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbHas padora no Teme "O0bEMBI 1
MHOT'OTPaHHUKOB" 08.05.2024
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS
65 3”HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITHS
66 3HaHWI. Beruncienne pacCTOSHMN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT




TOYKH OO0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCSA ITPAMBIMHA

67 Hrorosast KoHTpoJIbHAS paboTa

[ToBTOpEHHE, 0000IIEHNE CUCTEMATH3AIIHS
3HaHUW. BeIuKcClIeHUE YIII0B: MEXIAY

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
BsanmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIIA s OOKOBOM M IIOJHOM
IIOBEPXHOCTHU

N300paxkeHre NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast TOBepXHOCTh, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MIOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TogoOHbIE TEeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponsHas padora no temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npocrpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBINA METOT ITPU
pPELIEHNH T€OMETPUYECKUX 3a1a4

KontponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHme, 0600IIEHNE U
cucreMarn3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 0600IIEeHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1a4yn
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUU
33 HToroBast KOHTpOJIbHAS paboTa 1 1
34 [ToBTOpEHME, 0606H_[eHI:Ie u 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME
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