


IHHOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yueOHOoTO Kypca «l'eomerpus» 0a30BOrO ypoOBHS IS
obyuarommuxes 10 —11 kmaccoB paspaborana Ha ocHoBe ®DenepaibHOTO
roCyIapCTBEHHOTO 00Pa30BaTEIbHOrO CTaHAApTa CPeaHEro odIIero oopa3oBaHus,
C Y4€TOM COBPEMECHHBIX MHMPOBBIX  TpeOOBaHWH, TNPEABSIBISIEMBIX K
MaTeMaTHUYeCKOMY OOpa3oBaHMIO, W TPAAMIMKA POCCHMCKOro 00pa3oBaHUA.
Peanmmzanmst mporpaMmbl 00eCIIeUnBacT OBJIAJCHNAS KIIFOUSBBIMIA KOMIICTCHITHSIMH,
COCTaBIIAIONIMMH OCHOBY JJIi CaMOPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh  OOIMEKYIbTYPHOTO, JIMUHOCTHOTO MW TIO3HABATEILHOTO Pa3BUTHSA
JUYHOCTH O0YYarOIIUXCA.

HEJIN N3YUEHHNSA YYEBHOI'O KYPCA

Baxknocts ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CPEeAHETO OOIIeTo
oOpa3oBaHrs OOYyCIIOBJICHA TPAKTHYCCKONW 3HAUMMOCTBIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTATOB OOyUCHHWS TEOMETPHH B HAINPABJIICHUH JIMYHOCTHOTO
pasButHs oOydaromuxcs, (GopMupoBaHUSA (YHKIIMOHATHHOW MaTEeMaTHYECKOMH
IPaMOTHOCTH, U3YUCHHS IPYTUX yUeOHBIX AUCIMIUIAH. PazBuTre y oOydarommxcs
MPABWJIBHBIX TPEACTABIICHUH O CYIIHOCTH M TPOUCXOXKIACHHUH TEOMETPHUUYCCKUX
aOCTpaKmuii, COOTHONICHWH PEAJbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MAaT€MATUUECKOM HAYKOW SBJICHUH W TPOLECCOB PEAIBHOTO MHUpPA, MECTE
r€OMETPUH B CUCTEME HAyK W POJIM MAaTEMAaTHYECKOTO MOJICITMPOBAHNAS B HAYYHOM
MO3HAHWW U B MPAKTHUKE CITOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
yUaluXxcsi, a TaKXKe KaueCTB MBIIUICHUSA, HEOOXOAWMBIX [UIS aJanTaliid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBAsieTCSs OMHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOiiero o0Opa3oBaHusA, TaK Kak OOECMEUMBACT BO3MOMKHOCTh H3YUEHHUS KakK
JMCITUTUTAH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe wbIieHUE, (HOPMHUPYEMOE TIPH HM3YUYCHHH OOYyUYarOIIMMHUCS
MOHATHHHBIX OCHOB T€OMETPHH 1 TTOCTPOSHUH TETTOUKH JIOTHUCCKUX YTBEPKICHHM
B XOJI€ PCIICHUA TEOMETPHUUCCKUX 3a7ad, YMCHHE BBIABUTATh M ONMPOBEPrarh
TUTIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA TPH PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (QHU3UKH.

YMeHrne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIMICCTBEHHYIO POJIb BO
BCEX O0NaCTIX AEATENBHOCTH 4denioBeka. OpueHTaIus 4YesioBeKa BO BPEMEHU H
MIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMaabHOrO OBITHA, (opma
OTpPaXXCHHUS OKPY’KAIOMIETO0 MHPA, YCIIOBHE YCHENTHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanus  AehcTBUTENbHOCTH.  OmepupoBaHUE  TPOCTPAHCTBEHHBIMH
oOpazamu OOBEAUHACT Pa3HbIC BHUABL YUYEOHOM U TPYIAOBOU AEATEIBHOCTH,



ABIIACTCS OAHUM W3 TMPOPECCHOHAIFHO BAXKHBIX KAueCTB, TMO3TOMY aKTyaJlbHA
3amaua (popMUPOBaHWS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBITIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIILJIEHUSI — CYIIECTBEHHOTO KOMIIOHCHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH MO0 MHOTUM HAIMPABJICHUSM.

I{enp ocBoeHus mporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 0OyueHHs — 0011e0o0pa3oBaTeibHOE U OOIICKYJIBTYPHOE Pa3BUTHE
oOyyaromuxca  uepe3  oOeCleueHHe  BO3MOXKHOCTH  MPUOOPETCHUsS U
HCTIOJIb30BAHUA  CUCTEMATHYECKAX TE€OMETPUUECKUX 3HAHUM W JAECHUCTBUM,
cneruUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCTICIITHOTO TIPOIOJDKEHU 00pa30BaHUS
M0 CHEUUATILHOCTAM, HE CBA3AHHBIM C MPUKIIAJHBIM UCOJb30BAHUEM I'€OMETPHH.

[Tporpamma 1o reomeTpun Ha ©Oa30BOM YpPOBHE TMpeAHA3HAUYEHA IS
00y4YaroIUXCA CPEAHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAUUTEIIBHBIX 3aTPYIHECHUM
Ha ypOBHE OCHOBHOTro 00I1ero odpasoBaHusa. Takum oOpa3zoM, oOydaromiuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOWUTH OOIIME MATEMATHUUECKUE YMEHUSA, CBA3AHHbBIC
co crmemupuKOil TEOMETPHM W HEOOXOAWUMBIC MJI XHU3HA B COBPEMEHHOM
oOiectee. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTh M3YUHUTh T'€OMETPUIO OoJice
ryOOKO, €ClIM B AAJIbHEHUIIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKHUX
3HAHMSX B MPOPECCHOHATBHON ACATEIIBHOCTH.

JlocTHKEHUE 1EAM OCBOSHHS TPOrpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMM 3aJayaMud  OCBOSHHS  Kypca
«"eomerpun» Ha 6azoBoM ypoBHe B 10—11 knaccax sBagroTCA:

e (QopmMupoBaHHWE TPEACTABIACHUS O TEOMETPHUM KaK YacTH MHPOBOH

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBA3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHWE NPEACTABICHUS O MHOTOTPAHHUKAX M TeJIax BPAIICHUS
KaK O BOKHEUIIMX MATEMATHUECKUX MOJENIAX, MO3BOJISAIONIMX OMKUCHIBAThH
Y U3YyuaTh Pa3HbIC SABJCHUS OKPYKAKOIIErO MUPA,

o (QopmupoBaHWe yMEHHA pacro3HaBaTh Ha YEPTEKAX, MOJCIAX W B
peaJIbHOM MUPE MHOTOTPAHHUKHU Y TEJ1a BPALLCHHUS,

e OBJIAJICHHUE METOJIAMM PEIICHUS 33/1a4 Ha MOCTPOCHHS HA M300pAXKEHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

o (QopmMupoBaHWE yMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHAMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMHM CBOWCTBAMMU,

e OBJIAJICHUE  QJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIOB  33/auy,
dopMupoBaHUEe  yMEHHS TPOBOJWTH  HECJOXKHBIE  JOKA3aTEIbHBIC
paccyXJCHUsI B XOJI€ PEUICHUA CTEPEOMETPUUYECKMX 337ad U 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE UHTEJUICKTYAJIbHbIX | TBOPYECKUX CIOCOOHOCTEM
o0yyJarommxcsa, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJICIOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIIJICHUS,



o (opMHUPOBaHHE (byHKITHOHATBHOM IPaMOTHOCTH, peeBaHTHOM
F€OMETPUM. YMEHHE PpACMO3HABATh MPOSBICHUS  T'€OMETPUUECKUX
MOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHbBIX
CHUTyallUIX W TIPU WM3YUYEHUW NPYTUX yUeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (hOpMyNIHMpOBaTH WX Ha S3BIKE
T€OMETPUM U CO37aBATh T€OMETPUUCCKUE MOJACIIH, TPUMEHATh OCBOCHHBIH
F€OMETPUUECKUNA anmnapaT Uil PEUICHUs MPAKTUKO-OPUCHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MOJTYUYEHHbBIE PE3YJIbTATHI.

OTAnUuTENBHON OCOOCHHOCTHIO MPOrpPaMMBbl ABJISIETCSA BKJIIOYEHUE B KYpC
CTEPEOMETPUM B HAUaJie €ro M3Y4YEHWs 3aJay, pelIaeMblX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUA, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIMPYET MPOTEKAaHNWE WHTYUTHUBHBIX MPOIECCOB, MOTHBHPYET K
JAJIbHEUIIIEMY U3YUYECHUIO TIPEIMETA.

[TpennouteHue oTaaéTCs HArJAAHO-KOHCTPYKTUBHOMY METOAY OOYUEHHUS, TO
€CTh TCOPETUUYECKUE 3HAHUA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
MPAKTUUECKON JeATeNIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABIACHUN Yy
yUalluxcsi B Kypce€ CTEPEOMETPUM MPOBOJAUTCA 3a CUET pElICHUS 3a4ad Ha
CO3/JaHUE  TMPOCTPAHCTBEHHbIX O00pa30oB M  3aJady HA  ONEPUPOBAHUE
MPOCTPAHCTBEHHBIMU OOpa3amu. Cos3nanue oOpaza MPOBOAMUTCS € OMOPOH Ha
HarJIsiIHOCTh, A ONEpPUpPOBAaHUME O0OOpa3oM — B VYCIOBUSAX OTBJICUEHHS OT
HArJISITHOCTH, MBICJICHHOTO U3MEHEHUA €0 UCXOTHOTO COJIEPKAHUA.

OcHOBHbIE cojep:kaTesibHble JuHUK Kypca «l'eomerpum» B 10—-11 knmaccax:
«MmuororpanHukmy, «lIpsMbie 1 IITIOCKOCTH B TPOCTPAHCTBEY, « Tema BpaleHus»,
«BeKTopbl 1 KOOPJAWHATHI B TPOCTPAHCTBEY. DOPMUPOBAHUE JTOTHUUECKUX YMEHHI
pacrpenenserca He TOJAbKO MO COACPXKATENIbHBIM JIMHUSAM, HO W MO ToJaM
00yUYeHHs Ha YPOBHE CpPeHEro 00Iero oopa3oBaHus.

Conepxanue 0o0pa3oBaHMs, COOTBETCTBYIOIIEEC MNPECAMETHBIM Ppe3yJibTaTam
OCBOCHUsI paboueil mporpaMmbl, PpacHpeAciéHHbBIM TI0 TrojaM OOydYeHHS,
CTPYKTYPUPOBAHO TakKuM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECCKUMHU
MOHATUAMHU YU HABBIKAMH OCYIIECTBIIAJIOCH MOCAEAOBATENIbHO U MOCTYNATENbHO, C
COOJIIOICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUS BKJIIOUAIMCH B
OOIIYI0 CUCTEMY TE€OMETPUUECKUX MPEACTABJACHUM OO0YUarOIMNXCs, pacIIupAs U
yriyosisis €€, 00pa3yst NPOUYHbIE MHOKECTBEHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

Ha usyuenue reomerpuun orBoautcs 2 yaca B Heaemo B 10 kimacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a aBa roja oOyuenus - 102 yueOHbIX yaca.



COJAEP KAHME YUEBHOI'O KYPCA
10 KUIIACC

[IpsiMble U TUIOCKOCTH B NPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CcTepeoMeTpuu. Touka, mpsAMass, TMIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUM U CIIEACTBUA U3 HUX.

B3aumHOe pacnonokeHue npsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
MApAJUICTbHBIE W CKpelIMBarOIuecss mnpsambeie. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE. TAPAUIEIBHBIE MNPAMBIE B  IMPOCTPAHCTBE,
MAPAJUIETBHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh MPAMON W TUIOCKOCTH. YTIIBI €
COHANPABJIEHHBIMUA CTOPOHAMH, YIOJ MEXKAY TPAMBIMH B MPOCTPAHCTBE.
[TapainienbHOCTH TUIOCKOCTEM: rapajuieIbHbIE TJIOCKOCTH, CBOMCTBA
napajyienbHBIX TutockocTel. [IpocTeiimme mpocTpaHcTBeHHBIE (PHUTYyphl Ha
MJIOCKOCTH: T€TPa’p, KyO, Mapaieienune/1; moCTPOCHUE CEUCHUH.

[lepneHauKyAAPHOCTD NPSAMON U MIOCKOCTH: NMEPNECHANKYJIAPHBIC OPSIMBIE B
MPOCTPAHCTBE, MNPAMBIE NAPAJUICIIBHBIE W TEPHNECHAUKYJIAPHBIE K IUIOCKOCTH,
NPU3HAK TEPHNECHAUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMA O TNPAMOH
MEPIECHANKYJIAPHON IUIOCKOCTH. YTJblI B MPOCTPAHCTBE. YO MEXKIY MPAMON H
IUIOCKOCTBIK), JABYTPAHHBIA  YrOJI, JIMHEWHBIM Yrojli JBYTPAHHOrO  yrJia.
[lepnenauKynsp ¥ HAKIIOHHBIC. PACCTOSHUE OT TOYKH A0 TJIOCKOCTH, PACCTOSHUE
OT TpsMOM 10  IUIOCKOCTH, mTpoeKmus  Gurypsl  Ha  TJIOCKOCTD.
[lepneHaUKYyASAPHOCTD  TJIOCKOCTEM. MNPU3HAK  MEPNEHAUKYJISIPHOCTH  ABYX
IIOCKOCTE. TeopeMa 0 TpEX NMEePNEeHANKYISPax.

MHororpaHHuKH

[ToHATHE MHOTOTPAHHUKA, OCHOBHBIC 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKIIBIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH, pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronsHas
MPU3Ma; TPAaHU U OCHOBAHUA MPU3MBI, MpsMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
MOJIHAA MOBEPXHOCTH MPUA3MBI. [Tapannenenunen, NPAMOYTOJIbHBIA
Mapajyieenune U ero corctea. [lupamupa: n-yroapHas nupamuaa, TPaHA U
OCHOBAHUE MUPAMUbL, OOKOBAsS W MOJHAA MOBEPXHOCTh MUPAMUIbI, TPABUJIbHAS U
yceuéHHas nOupaMuia. OJIEMEHThl Tpu3Mbl M nupamuabl. [IpaBusibHbIC
MHOTOIPAaHHUKH. MOHATHE MPAaBAJIBHOTO MHOTOTPAHHUKA, MPABWIbHAS NPU3Ma U
MpaBWIbHAS THPAMUIA, NPaBWIbHAsA TPEYrOJbHASA MNHPAMHUAA W MPABUIIBHBIN
terpa’ap;, kyO. IlpenacraBieHne O TNPABUIBHBIX MHOTOTPAHHHUKAX: OKTAdIp,
noAeKa’Ip U ukocasap. CeueHus npru3Mbl U TUPaAMU/IbI.

CummeTpuss B MPOCTPAHCTBE. CUMMETPUSI OTHOCUTEIBHO TOYKH, MPAMOM,
MJIOCKOCTU.  DJEMEHThl CUMMETPUM B MHUpPaAMHUAAX, NapajUIeenunenax,
MPABUJIBHBIX MHOTOTPAHHUKAX.



BrlunciieHre 5S7I€MEHTOB MHOTOTPDAHHUKOB: péOpa, AWaroHajav, YIJIbl.
[Tnomaas OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPHU3MBI,
IJIOIIAb OCHOBAHWH, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSAMONW MPU3MBI.
[Tnomaas OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTH TMPABWIBHON MUPAMU/IBI,
TeopeMa o IUIomaau yceuéHHod mnupamuabl. I[lonstue 00 o0béme. OO0BEM
MAPAMHUJIbI, TTPU3MBI.

ITomoGubie Tema B mpocTpaHcTBe. (COOTHOIICHWSA MEXAY IUIOMIQASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

11 KVIACC

Tena BpameHust

[Humuaapuaeckas MTOBEPXHOCTH, obpasyrorue ITATAHAPHYECKOH
MOBEPXHOCTH, OCh ITWIMHJIPHUYECCKOW TOBEPXHOCTH. l[lunmHap: ocHOBaHWA W
OOKOBas TOBEPXHOCTh, 0Opa3ylomas W OChb, IUIOMAAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylomue KOHHUECKOW TOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOH moBepxHOoCcTH. KOoHyC: OcHOBaHWE W BepIIMHA, 00pa3yromas
U OCh, IUIOMAAb OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3sylomue u BRICOTa, OCHOBAHMS M OOKOBAs TOBEPXHOCTb.

Cdepa m map: HEHTP, paaudyc, AUAMETP, IUIOMIATb IOBEPXHOCTH CQEPHI.
BzaumHuoe pacmonoxkenne chepsl U MIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdhepe;
II0Iaab ChEPHI.

Hzo0paskenne Ten BpalieHus Ha TUTIOCKOCTH. Pa3BépTka MUIWHIpA U KOHYCA.

KomOunanum Ten BpalieHWs W MHOTOTPAaHHMKOB. MHOTIOrpaHHUK,
OMMMCAHHBIA OKOJO cdepsl, cdepa, BMUCAHHAS B MHOTOTPAHHHWK, WM TEJO
BpAIICHMS.

ITonstrue 06 o0béme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPSAMOYTOJIFHOTO TapajuleNienurnena u cneactsus u3 He¢. OO0bEM IMIHMHIpA,
koHyca. OOBEM 1mapa 1 miomaab chepsl.

ITomoGubie Tema B mpocTpaHcTBe. COOTHOIICHWSA MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

Ceuennsa nwivHApa (TAPA/UICTIFHO W TEPICHAUKYJIAPHO OCH), CEUCHUS
KoHyca (TapajielbHOS OCHOBAHHUIO W TPOXOJAIISE UEPE3 BEPIIHUHY), CECUCHUS
mapa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mimockocTH u B mpocTpancTBe. CI0KEHNE W BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpPa HA YUCIIO. Pa3nokeHue BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM
BektopaMm. IlpaBuno mapamienenunena. Pemenwe 3amay, CBSI3aHHBIX  C
MPUMEHEHHEM TIPaBWJI JACUCTBUI ¢ BekTopamu. [IpamoyronpHas cucrema



KoopAuHAT B mpocTpaHcTBe. Koopnuuatel Bektopa. IIpocredimine 3amgaud B
KOOpAWHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MNPOU3BEJICHUE BEKTOPOB.
Brluncnienne yrioB Mexay MPSAMBIMU U IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH
METO/I TP PEIICHUN T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3VJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PpE3yJabTaThl OCBOCHUA MPOrpaMMbl  Y4eOHOro IIpeaMeTa
«MaremaTuka» XapakTepU3YITCS:

I'paxxpanckoe BocniuTanue:

c(hopMHUPOBAHHOCTHIO TPaXKAAHCKOH MO3UITMHA 00YYAIOIIEroCss KaK aKTHBHOTO
M OTBETCTBEHHOrO0 WJI€HAa POCCUHCKOr0 OOIINECTBA, MPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHMPOBAHHUS PA3IUUYHBIX CTPYKTYP, SBJICHHH,
MPOLEyp TpakTaHCKOTO oOmmecTBa (BBIOOPBI, OMPOCH W TP.), YMECHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HMHCTUTYTAaMHA B COOTBETCTBUHM C HX
(byHKIIUSAME ¥ HAQ3HAUYCHHEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hopMHUPOBAHHOCTHIO POCCHICKON I'PaXkTaHCKON MISHTUYHOCTH, YBAKESHHS K
MPOILIJIOMY W HACTOSIIEMY POCCHIACKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHHUSAM POCCHMCKUX MAaTEMATHKOB U POCCUMCKON MATEMATHYECKOW IIKOJIBI,
K HMCIOJIb30BAHHMIO STHUX AOCTH)KCHHMH B JIPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHMKH.

JlyX0OBHO-HPaBCTBEHHOT0 BOCTIUTAHUS

OCO3HAHHUEM JTyXOBHBIX IIEHHOCTEH POCCUUCKOTO HApOJa,
c(hOpMHUPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHWSA, ATHYECKOTO  IIOBEJICHHS,
CBSI3AHHOTO C MPAKTHYECKUM MPUMEHCHUEM JNOCTHKCHUA HAYKH W ACATECIbHOCTHIO
YU€HOr0; OCO3HAHWEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOHUMBOTO OYAYILETO.

JcTeTHUecKoe BOCIIUTAHME:

3CTETUYECCKUM OTHOIIEHHEM K MUPY, BKIOYAA 3CTETHKY MaT€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJ1ad, PeLLIECHUH, pacCyKACHUN,
BOCIIPUUMYHBOCTHIO K MATEMAaTHYECKUM aCMEKTaM PA3JIMYHbBIX BUIOB HCKYCCTBA.

Du3nyecKoe BOCMUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS NPHMEHATh MAaTEMaTHUYCCKHEC 3HAaHUA B
HHTEpPecax 3J0POBOTO M 0€30MacHOr0 00pas3a *KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHH H

OT/bIXA, peryJspHas (mzndeckas aKTUBHOCTH); (pmzraecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHAIX CIIOPTHUBHO-03/TOPOBUATEITHHOM
JEeSATENBHOCTBHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM LIEHHOCTH TPYIOJIOOHS, MHTEPECOM K
paznuuHbiM  chepam  TpoheCCHOHATIBHON ~ ACATENIBHOCTH,  CBSA3AHHBIM  C
MaTeMaTUKOW M €€ TPWIOKEHUAMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymedi mnpodeccnrn W peaTu30BBIBATH COOCTBEHHBIC JKW3HEHHBIC TUTAHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMYy OOpa30oBaHHIO |
caM0OOOpa30BaHUIO HA MPOTSHKCHHH BCEH JKM3HH, TOTOBHOCTBHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUSCKUX 3a71a4 MaTEMAaTHUCCKON HaPaBJICHHOCTH.

IKO0JIOTHYECKOe BOCITUTAHHUE:

c(hOpMHUPOBAHHOCTHIO HKOJOTHYECKOM KYJIBTYPHI, TMOHUMAHHUEM BJIHSHUS
COITHATbHO-YKOHOMHUYCCKHUX ITPOIECCOB HA COCTOSHUE NMPHPOIHON M COIMAIBHOMN
cpedpl, OCO3HAHMEM TIJ00AIbHOrO  XapakTepa SKOJOTHYECKHX  IpodjIeM;
OpHCHTAIMEH HAa NMPUMCHEHHE MATEMATHUCCKUX 3HAHHMM JUIA pemicHUs 3a7ad B
00JTaCTH  OKpYXKaloIIeH Ccpenabl, IUIAHUPOBAHUSA IIOCTYIKOB M OICHKH HX
BO3MOJKHBIX TTOCJICACTBUH ISl OKPY KAFOIEH CPEIBI.

[{leHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
VPOBHIO  Pa3BUTUA HAyKH ©  OOINCCTBEHHOM TMPAKTHKH, ITOHHUMaHHEM
MaTeMaTHUYeCKOH HAyKH KakK c]epbl 4eIoBEUSCKOW MEATCIBHOCTH, STAloB ¢&
pPasBUTHUA M 3HAUMMOCTH IS Pa3BUTHA ITUBHIIM3AIIAH, OBJIAJACHHEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOW KyJIbTYpPOHM KaK CPEACTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATH IPOCKTHYIO M HCCICAOBATCIBCKYIO JCSITCIHHOCTD
WHIWBUAYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MertanpeaMeTHbIE pPe3yJIbTaThl OCBOEHUA MNPOrpaMMbl YUeOHOIro MpeaMera
«MaremaTuka» XapaKTePU3YIOTCA OBJIAJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMEUAMU,  VHUBCPCANbHBIMYU — KOMMYHUKAMUGHBIMU
OeticmEUAMU, YHUBEPCANbHbIMU PeCYIAMUSHbIMU OeUCMEUMIL.

1)  Vwuusepcanvnvie = noznagamenvHvle  Oeiicmsus,  odecneqyusaiom
Gopmuposanue 06A308blX KOCHUMUBHBIX NPOYECco8 ooyuarowuxcs (0ceoeHue
MEmMoO008  NO3HAHUSL  OKPYICAIOWe20  Mupa;  NpUMEHeHUue  J02UYECKUX,
UCCIe008aMeENbCKUX Onepayull, ymenuii pabomams ¢ uHgopmayueri).

ba3oBbie 1oruueckue aeicTBUSA:

e BBIABJISTH U XapaKTEPU30BATh CYIICCTBECHHBIE MMPU3HAKM MATEMATHUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHWH MEXIY MOHATHAMH, (HOPMYIHPOBATH
ONPEAECICHAS. TOHATHI, YCTAHABIMBATH CYLIECTBEHHBIM  MNPU3HAK
KJlaccu(puKaIuu, OCHOBAaHWA I OOOOIICHWUS W CPaBHCHWA, KPUTEPUH
MPOBOJAMMOTO aHAJIN3A,

e BOCIpPUHUMATH, (opMymupoBaTh W  MPeOOPA30OBHIBATH  CYXACHHUS:
YTBEPAUTEIbHBIE W OTPULATENbHbIC, €AUHUYHBIC, YaCTHbIE W OOLIHUE;
YCIIOBHBIE,

e BBIBJIATH  MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H W
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKACHUSAX,



npejyiaratb ~ KpUTEPUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUYNI,

e JICNIaTh BBIBOJIbI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKTIOUCHHUHN, YMO3AKITIOUCHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJILHO JIOKa3aTeabCTBA MaTeMaTUUECKUX
YTBEPKICHUN (MIPSAMBIE W OT TMPOTUBHOTO), BHICTPANBATh apryMEHTAIIHIO,
MPUBOJUTL TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHHS U BBIBO/IbI;

e BBHIOMpPATH CTMOCOO pemeHus ydeOHO#M 3amaun (CpaBHHUBATh HECKOJIBKO
BApMAHTOB pEIICHUA, BBHIOMpATh HauOOJiee MOAXOMANUNA C YUYETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bcKue 1eiicTBUS:

e HCNOJIb30BAaTh BOMPOCHI KAK MCCJICIOBATEIIbCKAN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTth BOTPOCH], (HUKCHPYIONIAE TMPOTHBOPEUHE, TPOOIEMYy,
yCTaHaBIWBAaTh WCKOMOE W  JaHHOe, (OPMHUPOBATh  THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE,

e TMPOBOJUTH CaMOCTOATEIbHO CILJITAHUPOBAHHbBIH AKCHEPUMEHT,
UCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO
00bEKTa, SBJICHUA, TMPOLECCA, BBISBJICHUIO 3aBUCHUMOCTEH MEXKIy
00bEKTaAMU, SABJICHUSAMHU, MPOLIECCAMM;

e CAMOCTOATENBHO (POPMYIUPOBATH OOOOIIECHHS B BBIBOJIBI MO PE3YIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUA, HWCCJICAOBAHUA, OLICHUBATh J1OCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA,

e MPOTHO3WPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKKE BbIJIBUIaTh
MPENOJIONKEHUS O €r0 PA3BUTHU B HOBBIX YCJIOBHUSIX.

PaboTa ¢ undopmanmeii:

e BBIABIATH ACHUITUTH WH(POPMAIIMH, NAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIPOC U JJIsl PEIICHUS 3a/1a4u;

e BbIOMpaTh WH(POPMAIMIO W3  WCTOYHWKOB  PAITUUHBIX  THUIIOB,
aHATM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUIO0B B (POPM TIPEACTABIICHHUS,

e CTPYKTYpUPOBaTh MH(GOPMAIHIO, TIPECTABIIATE €€ B PA3IMUHBIX (popmax,
WJUTIOCTPUPOBATH Tpaduueckw;

e OILICHUBATH HaJIEKHOCTh uHdopMaruu no CaMOCTOSTEIBHO
c(hOpMyHPOBAHHBIM KPUTEPHSIM.

2)  Vuugepcanvrvie = KOMMYHUKAMUGHblE  OeCliCmeus,  obecnedusarom

ChoOpMUpOBAHHOCING COYUATBHBIX HABLIKOG 00YUAIOUWUXCH.

Oomenue:



BOCIIPHHUMATh ®  (OPMYJIHPOBATH CYXKAEHHUA B COOTBETCTBHH C
YCJIOBUSIMH M LIEJISIMU OOIICHUS; CHO, TOUHO, TPAMOTHO BBIPA’KAaTh CBOKO
TOYKY 3PEHUA B YCTHBIX M MUCbMEHHBIX TEKCTAaX, aBaTh MOSICHEHUA MO
XOJly pellieHus 3aa4i, KOMMEHTUPOBATh MOJIyYEHHbIN PE3yJbTaT;

B X0/i¢ 0OOCY>KJICHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMON TEMBbI,
mpoOJIEMbl, PEIlIaeMOM 3a/1auk, BbICKA3bIBATh UJICH, HAIIEJICHHBIC HA MOUCK
PEUIEHUA, COMOCTABJATh CBOM CYXIEHUS C CYXKICHHUSIMHU JPYrux
YYACTHUKOB AWAora, 0OHapy>KUBaTh Pa3IMuME M CXOJCTBO MO3UIIMMA; B
KOPpeKTHOM hopme hopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
NPEACTABIAATh  PE3YJAbTAaThl  PEUICHUs  3aJauyd,  SKCIEPUMEHTA,
UCCIICAOBAHMS,  TPOEKTA,  CaMOCTOATEILHO  BBIOMpaTh  opMar
BBICTYTUJIEHUA ¢ YYETOM 33/1a4 MPE3CHTAIIMU U OCOOCHHOCTEN ay AUTOPHH.

CoTpyaHn4ecTBo:

3)

MOHUMATh W MCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM U
WHJIMBUAYaJbHOW pabOThl MPU PEIICHUH YUEOHBIX 3a/1a4; MPUHUMATh 1IETb
COBMECTHOW JEATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpeaesaTh BUAB padoT, JOrOBAPUBATHCS, 00CYXKAAaTh NPOLIECC
1 pe3yJbTaT paboThl;, 0000I1aTh MHEHHUS HECKOJIBKUX JIIOACH ]
y4acTBOBATh B IPYNMIOBBIX (popMax paboThl (0OCYKaeHUA, 0OMEH MHEHUH,
«MO3TOBBIC IIITYPMBI» W WHBIC), BBIIIOJHITh CBOIO YacTh palbOTHl W
KOOPAWHUPOBATh CBOM JICUCTBUSA C JIPYTUMH UJICHAMH KOMAHJbI,
OLICHMBATh KAUE€CTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyTMPOBAaHHBIM YUACTHUKAMH B3aWMOICHCTBHS.

Yuusepcanvnvie  pecynramueHbvle oeticmaus, obecneyusaiom

qbopmupoeaﬂue CMbLCTO06bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG JTUHHOCHIU .

Camoopranuzamnus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOUPATh CIIOCO0 pErIeHUS
C YUETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yUETOM HOBOM
uHbOopMaIm.

CaMOKOHTpPOJIb:

BJIJICTh HABBIKAMHM TO3HABAaTCIIbHOM pedieKkcHMH Kak  OCO3HAHHS
COBEPIIACMBIX JCUCTBUI W MBICIATEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIaJICTh  cmoco0aMy  CaMOIIPOBEPKH, CaMOKOHTPOJIS — Mpolecca |
pe3ysbpTaTa pelieHus MaTeEMaTHUECKON 3a/1a4H;

NPEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH PEUICHUUN
3aJla4d, BHOCHUTHh KOPPECKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAMACHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE peE3yJibTaTa LEIA U YCIOBUAM, OOBACHSTH
MPUYMHBI JTOCTH)KEHUS WM HEIOCTHXKCHUS PE3YyJIbTATOB NEATEITBHOCTH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMas, TIIOCKOCTb.

[TpuMeHATL aKCHOMBI CTEPEOMETPUM U CJCACTBHUS W3 HUX MPU PEIICHUH
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMMU: MAPAUICTIBHOCTh U NEPHEHANKYISAPHOCTh MPSIMBIX
Y IUIOCKOCTEM.

Knaccudummposate B3auMHOE pPaCHOIOKEHUE TPSAMBIX W INIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH. ABYTPAHHBIA YroJl, TPaHW JBYIPAHHOTO YTJa,
pedpo ABYTpaHHOIO Yrja, JUHEHWHBIA YroJ ABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPDAHHUK, BBIMYKJIBIA W HEBBITYKIJIBIHA
MHOTOTPAHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, MPABUJIbHBIN MHOTOTPAHHUK.

PacmosnaBaTh OCHOBHBIE BHUIB MHOTOTPAHHHUKOB (MHpaMuIa; TpHU3Ma,
MPAMOYTOJTbHBIN TTapalJIeIIeTHIIC T, KyO).

Kmaccudummuposare ~ MHOTOTpaHHWKHM,  BBIOMpas ~ OCHOBAHWS A
Kkiaccu(ukanuu  (BBIMYKIIBIC W HEBBIMYKJIBIE MHOTOTPAHHWKW, TPABWIHHBIE
MHOTOTPAHHUKH; TIPSIMBIC W HAKIIOHHBIC TIPU3MBI, TTAPAIICIICTIUTICIB ).

OnepupoBaTh MOHATUAMU: CEKYIIAs TIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIUITBI TOCTPOCHUS CEUCHUH, UCTIONIb3Y METOT CIE/IOB.

CtpouTh CEUEHHUS MHOTOIPAHHUKOB METOJOM  CJIC/IOB,  BBINOJHATH
(BBIHOCHBIC) TUTOCKAE YEPTEIKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BUA
CBEpPXY, COOKY, CHHU3Y.

Pemiath 3a1aun Ha HAXOXKJEHUE FT€OMETPUUECKUX BEJIMUMH MO 00pasiiam Win
aNropuTMaM, MPUMEHAS M3BECTHBIE AHAIIMTUUECKUE METOJbl TPU PEUICHUH
CTAHJAPTHBIX MATEMATUUYECKUX 3aJa4 HA BHIUMCIICHUE PACCTOAHUI MEKIY ABYMA
TOYKaMHM, OT TOYKM JO0 MPAMOH, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIMBAIOIIAMMUCS MIPSAMBIMHU.

Pemiath 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIMUMH MO 00pasiiamMm Win
aIropuTMaM, TPUMEHAS W3BECTHbIE AHAJIMTHUUECKHE METOAbl TPHU PEIICHUU
CTAHJAPTHBIX MATEMAaTHYECKUX 3aJady HAa  BBIUMCIICHUE  YIJIOB  MEKIY
CKPCIMBAOIIMMUCS  MPAMBIMH, MEKIY TMPAMOA M  IJIOCKOCTBIO, MEXKITY
MJIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB.



Boraucnats o0bEMBI B TIOMAINA TTOBEPXHOCTEH MHOTOTPAHHWKOB (TMpHU3Ma,
nupamMuaa) ¢ TpUMEHEHHEM (OPMYJI, BBIUHCIATH COOTHOIICHUS MEXIY
TIOMIAIMHA TTIOBEPXHOCTEH, 00BEMaMH TIOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHAMH. CHMMETPHS B MPOCTPAHCTBE, ICHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHHN (PUTYPHI.

W3Bnexkars, mnpeoOpa3oBhIBATh W WHTEPIPETHPOBATH HMHGOPMAIHAIO O
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpax, MPEACTABICHAYIO HA UepTekKaxX H
PHUCYHKaX.

[IpumenaTy TeoMeTpuueckue (akThl ISl PEMICHUS CTEPEOMETPHUUYCCKUX
3a/1a4, MPEANOJIarafofuX HECKOJBKO MIaroB PEIIeHUs, €CJIA YCIOBHS MPUMCHCHUS
3a/1aHbI B IBHOH (hopme.

[IpumeHATs mpoCTEHIHMEe MPOTPaMMHBIE CPEACTBA H  AJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPHUCCKIX 3a/1ad.

[IpuBoAWTH TPUMEPH MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAC H
KU3HW, PAaCTIO3HABAThH MPOSBIICHUE 3aKOHOB TEOMETPHUH B HICKYCCTBE.

[IpuMeHATh TONMyYeHHBIC 3HAHWA HA TPAKTUKE. aHAM3UPOBATHh PEAJHHBIC
CHUTyalluH W TIPUMEHSATh HM3yUEHHBIC TOHATHA B TMPOIECCE TMOUCKA PEIICHUS
MareMaTndeckn CHOopMyTUpOBaHHOW MPOOIEMBI, MOACIUPOBATh PEAJTHHBIC
CHUTyalluh Ha A3BIKE TEOMETPHUH, HCCIEA0BATh TMOCTPOSHHBIE MOJACTH C
HCIOJIb30BAaHUEM TE€OMETPHUUCCKIX TIOHITHI M TEOPEM, amnmapara ajareOpsl, pemarhb
MPAKTHYCCKUC 32/1aUH, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEJIMUHH.

11 KVIACC

OnepupoBaTh TMOHATHAMH. HJIUHAPUUYECKAs TOBEPXHOCTh, 0Opasyromme
MWIAHIPAYCCKON ~ MOBEPXHOCTH,  IIWJIMHAD,  KOHHWYECKAas  IOBEPXHOCTD,
oOpa3yloiue KOHHYECKOH TOBEPXHOCTH, KOHYC, c(peprieckas moBEPXHOCTS.

PacmosnaBath Tena BpareHus (IMIHHIP, KOHYC, cdepa u mrap).

OOBACHATH CIOCOOBI TOJIYYEHHUA TEJ BPALLCHHUS.

KnaccudummpoBaTs B3auMHOE pacionokeHue chephl U TUIOCKOCTH.

OnepupoBaTh MOHATHAMH:. IIIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA
CErMEHTA, IIapOBOW CJIOW, OCHOBAHWE IMIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOA,
LIAPOBOM CEKTOP.

Boraucnate  o0BEMBI W TUIOMIAAM  TOBEPXHOCTEH  TEN  BpalieHUs,
T€OMETPUICCKUX TEJI C TPUMEHEHHUEM (HOPMYIT.

OnepupoBaTh TOHATHSAMH. MHOTOTPAaHHHWK, BIHCAHHBIH B cdepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOWCAHHATS B MHOTOTPAHHWUK WM TEJO
BpAICHHS.

BoIaucnsaTh COOTHOMICHHS] MEXIY TUIOMIAAAMA TMOBEPXHOCTEH W 00BbEMaMH
MOOOHBIX TEN.



HNzobpakath m3ydaembie (GUTYpPHl OT PYKH W C TPUMEHEHHWEM TPOCTHIX
YEPTEIKHBIX NHCTPYMEHTOB.

BoITTONTHATH (BBIHOCHBIC) TTIOCKHE YEPTEKU U3 PUCYHKOB TIPOCTHIX 0OBEMHBIX
¢duryp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TSI BPAICHHUA.

W3Bnekars, WHTEPHIPETHPOBATH © TPeoOpPa3OBhIBATh HHQPOPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUUECCKUX (DUTYpax, MPEACTABICHHYIO HA YEpPTEkKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE NEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUA BEKTOPA HA YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/IatoT.

[IpuMeHATE MpaBUiIO NapauIeIenuneaa.

OnepupoBaTh NOHATUAMMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPAMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMM, CKAJISIPHOE TNPOMW3BEACHUE, PACKIAAbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumenats TeomeTpuueckue (akThl ISl PEMICHUS CTEPEOMETPHUUCCKUX
3a7a4, MPEANOJIArarOIIuX HECKOJIBKO IIaroB PELICHUA, €CIIN YCIOBUS MPUMEHEHUA
3a/1aHbl B IBHOH (hopme.

Pemate npocreitimne reoMeTpudecKUE 3aJauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAUHATHOTO METO/IA.

Pemare 3amaum Ha A0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUW W
HaX0XKJICHUE FEOMETPUUYECCKUX BEJIMUMH MO 00pa3iiaM WJIu aJirOpUTMaM, MPUM EHAS
W3BECTHBIE METO/IbI TTPY PELICHUN CTAHAAPTHBIX MATEMATUUYECKUX 3a4a4.

[IpumeHATs OpOCTEHIIME MPOrPAMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBI TPU PELICHUN CTEPEOMETPUUECCKUX 3a1a4.

[IpuBOOMTE NpHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE H
YKA3HU, PACMO3HABATH MPOABJICHUE 3AKOHOB FT€OMETPUMN B HCKYCCTBE.

[IpuMEHATE MOJMIyYEHHBIC 3HAHWA HA MPAKTUKE. AHAIM3UPOBATH PEATbHBIC
CUTyallMM W TPUMEHATh W3YUYEHHBIC MOHATHS B MPOLECCE IMMOUCKA PEIICHUS
MareMaTndeckn CHOopMyITHpOBaHHOW MPOOIEMBI, MOJACIUPOBATh PEATHHBIC
CUTyallMM Ha A3BIKE TE€OMETPUM, MCCICA0BATh MOCTPOCHHBIE MOJEIA C
WCIOIb30BAaHUEM F€OMETPUUYECKUX MOHATUH U TEOPEM, anmnapara ajireOpsl; peiiarh
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIC C HAX0KAECHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauuyectBo uacos DJeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3ae/ioB H TeM (uudpossbie) JONOJIHUTEIbHAS
Konrpoabubie | IIpakTnueckne
n/n NPOrpamMmsl Bcero o0pa3oBaTejbHble | HH(pOpMauUs
padoTbI padoThI
pecypchbl
1 Bsenenue B crepeoMeTpuro 10
IIpsiMBIE U NIIOCKOCTH B
2 npocrpanctse. [lapannensHOCTh 12 1
MPSIMBIX U MJIOCKOCTEN
3 IlepneHAUKyYISIPHOCTD NPSIMBIX U 12
IJIOCKOCTEN
Vbl MeXIy NPSIMBIMU U
4 v P 10 1
MJIOCKOCTSAMU
MHoOrorpaHHUKH 11 1
6 O6BEMBI MHOTOTPAaHHHKOB 9 1
7 IToBTOpEHUE: ceueHus], pacCTOSIHUS U 4 !
YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME




11 KVIACC

KosauuectBo uacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM uu(posbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )

NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE

padoTbI padoTbI
pecypcbl

Tena BpaweHus 12

OO0BéMmBI TEN 5 1

BexTopel 1 KOOPAUHATHI B IPOCTPAHCTBE 10 1

[ToeTOpenue, obodmenHwue, 7 !

CHUCTEeMaTH3aL s 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOUYHOE IVIAHUPOBAHHUE

10 KUIIACC
KosauuyectBo uacos DJeKTPOHHBbIE
Ne ungposbie JONOJIHUTEIbHAS
Tema ypoxa Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBartejibHble | HH(poOpMaLus
padoTbI padoThI
pecypchl

OCHOBHBI€ MOHSITHS CTEPEOMETPHH:
TOYKA, PsIMasi, MIIOCKOCTb,
npoctpaHcTBO. [IpaBuna
n300paKeHNs Ha PUCYHKAX:
U300paKeHUs! TIOCKOCTEH,
NapaUIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepearHbI OTpe3Ka

IlonsTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAOIINECS MPsIMAast
U MJIOCKOCTh

IlonsTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAOIINECS MPsIMAast
U MJIOCKOCTh

3HAKOMCTBO C MHOTOTpaHHHUKaMH,
n300pa’keHe MHOTOTPaHHUKOB Ha
pHUCYHKaX, Ha MPOEKLIUMOHHBIX
yepTrexax

HavaneHble cBeneHust 0 kyoe u
NUpaMuze, UX Pa3sBEPTKU U MOJEIH.
CeueHnst MHOTOTPaHHHUKOB

HauanbHble cBeieHUs 0 KyOe u




NUpaMuze, UX Pa3sBEPTKU U MOJEIH.
CeueHnst MHOTOTPaHHHUKOB

TTousitue 06 aKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHN . AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TTousitue 06 aKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHN . AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TTousitue 06 aKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHN . AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

10

TTousitue 06 aKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHN . AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

11

B3anmHO€e pacnonoxeHue npsiMbIX B
NPOCTPAHCTBE. NEPECEKAIOLUECS],
napajiesibHble U CKPEeIUBAIOLINECs
NpsIMbIE

12

ITapannenbHOCTH NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napajjiCJIbHBIC TIPSAMBIC B
NPOCTPAHCTBE; MAPANTIEIbHOCTD TPEX
MPSIMBIX

13

ITapannenbHOCTH NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
ITapannenbHOCTH NPAMOUN U
IJIOCKOCTH

14

YTIbBl ¢ COHANPaBICHHBIMU




CTOpPOHAMHU

Yron Mexay NpsiMbIMU B

15 MIPOCTPAHCTBE

16 Yron Mexay NpsiMbIMU B
MIPOCTPAHCTBE

17 ITapannenbHOCTH MIIOCKOCTEN:
napaiesibHble MIOCKOCTH

18 CaoiicTBa napajyieabHbIX
IJIOCKOCTEN
IIpocreiilne npocTpaHCTBEHHBIE

19 (uryphl Ha TIOCKOCTH: TETPASIP,
Ky0, mapaenenunen

20 IToctpoenue cedenumii

21 IToctpoenue cedenumii
KonTponbHas paboTa 1o Teme

2 "IIpsiMble U TJIOCKOCTH B
npoctpaHnctse. [lapanienpHOCTb
MPSIMBIX U MJIOCKOCTEN"
IlepneHAUKYISIPHOCTD NPSIMOU U

23 TUIOCKOCTH: NTEPHEHAUKYISIPHBIE
NpsiIMble B IPOCTPAHCTBE

24 IIpsimele mapasnnenbHble U
NEePNEeHIUKYISPHbIE K MIJIOCKOCTH

25 IIpsimele mapasnnenbHble U
NEePNEeHIUKYISPHbIE K MIJIOCKOCTH

26 IIpu3Hak nepneHAUKYIAPHOCTH
MPsIMOM U TUIOCKOCTHU

27 IIpusnak nepneHauKyIApHOCTU




MPsIMOM U TUIOCKOCTHU

28

Teopema o mpsimoit
MEePIICHINKYJISIPHOMN MIOCKOCTH

29

Teopema o mpsimoit
MEePIICHINKYJISIPHOMN MIOCKOCTH

30

Teopema o mpsimoit
MEePIICHINKYJISIPHOMN MIOCKOCTH

31

IlepnienauKymIsIp ¥ HAKJIOHHBIE:
pPaccTosiHUE OT TOYKHU A0 IUIOCKOCTH,
paccTosiHue OT NPSAMOM N0 MIIOCKOCTH

32

IlepnienauKymIsIp ¥ HAKJIOHHBIE:
pPaccTosiHUE OT TOYKHU A0 IUIOCKOCTH,
paccTosiHue OT NPSAMOM N0 MIIOCKOCTH

33

IlepnienauKymIsIp ¥ HAKJIOHHBIE:
pPaccTosiHUE OT TOYKHU A0 IUIOCKOCTH,
paccTosiHue OT NPSAMOM N0 MIIOCKOCTH

34

IlepnienauKymIsIp ¥ HAKJIOHHBIE:
pPaccTosiHUE OT TOYKHU A0 IUIOCKOCTH,
paccTosiHue OT NPSAMOM N0 MIIOCKOCTH

35

YTIbl B IPOCTPAHCTBE: YrOJl MEXKAY
MPsIMOH U TIOCKOCTBIO

36

JIByrpaHHBIN yroJ, JUHENHHBIN yrog
ABYTPAHHOIO yria

37

JIByrpaHHBIN yroJ, JUHEHHBIN yroJ
ABYTPAHHOIO yria

38

IlepneHIUKYIAPHOCTD MIOCKOCTEN:
HNPHU3HAaK NEPHEHIUKYJSIPHOCTH ABYX
MJIOCKOCTEN




39

IlepneHIUKYIAPHOCTD MIOCKOCTEN:
HNPHU3HAaK NEPHEHIUKYJSIPHOCTH ABYX
MJIOCKOCTEN

40

IlepneHIUKYIAPHOCTD MIOCKOCTEN:
HNPHU3HAaK NEPHEHIUKYJSIPHOCTH ABYX
MJIOCKOCTEN

41

Teopema o0 Tpéx mepneHAUKyIApax

42

Teopema o0 Tpéx mepneHAUKyIApax

43

Teopema o0 Tpéx mepneHAUKyIApax

44

KonTponbHas paboTa 1o Temam
"IleprnieHAUKYNIAPHOCTD NPSMBIX U
mockocteit" u "Yriael MeKIy
MPSIMBIMU U TJIOCKOCTSIMH"

45

IlonsiTue MHOrOrpaHHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOI'PaHHHUKA,
BBIITYKJIbIE U HEBBIIYKJIBIE
MHOTI'OI'PaHHHUKH, Pa3BEPTKA
MHOT'OI'paHHHKA

46

IIpusma: n-yrojbHast npu3Ma; rpaHu
Y OCHOBAHUS MIPU3MBI, NIpsiMasi U
HAKJIOHHAsI TPU3MbI; OOKOBAsI U
MIOJIHAsI IOBEPXHOCTD MPU3MBbI

47

ITapannenenunen, npsiMOyroJIbHBIN
napajuieNienunes] 1 ero CBONCTBa

48

IMupamuna: n-yrojpHas MMpaMuaa,
I'PaHU U OCHOBAaHHUE MHPAMMUIIbI,
OOKOBast ¥ MOJTHAS TIOBEPXHOCTh
HPAMHUIbL, TPABUJIbHAS U YCEUEHHAsI




nupaMuia

49

[IpaBusIbHBIE MHOTOTPAHHUKU!
MOHSITHE TIPABHIILHOTO
MHOT'OTPaHHHKA; PaBUJIbHAS IPU3MA
U MPaBHJIbHAS MUPAMUJIA,
NpaBUJIbHAS TPEYTOJIbHAS TUPaMKIA
U TIPaBWJIbHBIN TETpasap; KyO

50

IIpencrasneHue 0 NpaBUIbHBIX
MHOTOIPaHHUKAX: OKTadp,
AOAEKa3Ap U UKOCABIP.

51

CummeTpus B IpOCTPaHCTBE:
CUMMETPHUsI OTHOCUTENBHO TOUKH,
MPSIMOM, MJIOCKOCTH. DJIEMEHTbI
CUMMETPUHU B MUPaMHJIAX,
napajuiesienunenax, npaBuiIbHbIX
MHOTOIpaHHUKaX

52

Brrunucienue 371eMeHTOB
MHOTOTPAaHHUKOB: pé0pa, AMaroHau,
YIJIBI

53

[Tnomans 60KOBOY MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTH MPSIMOI
NPU3MBI, TJIOINAb OCHOBAHHH,
Teopema 0 OOKOBOH MOBEPXHOCTH
MPSIMOH IPU3MBI

54

[Tnomans 60KOBOY MOBEPXHOCTH U
MOBEPXHOCTHU MPABUJIBHON
MUPAMU/IBI, TEOPEMa O IIJIOIIAIH
OOKOBOI OBEPXHOCTH YCEUEHHON
HPaMHUIbI




KonTponbHas paboTa 1o Teme

>3 "MHororpaHHuKH" !
56 IMousitue 00 0OBEME 1
57 O0OBbéM nupamMubl 1
58 O0OBbéM nupamMubl 1
59 O0OBbéM nupamMubl 1
60 O0OBbéM nupamMubl 1
61 O06BEéM npu3MbI 1
62 O06BEéM npu3MbI 1
63 O06BEéM npu3MbI 1
64 KonTponbHas paboTa 1o Teme !
"OOBEMBI MHOTOIPAaHHHUKOB"
ITosTOpenue, 0600meHne
65 CHUCTEMATU3ALUS 3HAHUH. |
ITocTpoenue ceuennii B
MHOTOTPaHHHUKE
ITosTOpenue, 0600meHne
CHCTEMAaTHU3aIUs 3HAHUH.
BrraucneHnue pacCTOSTHUI: MeXAy
66 IBYMsl TOYKaMH, OT TOYKH 10 1
MPSIMOM, OT TOUKHU JI0 MJIOCKOCTH,
MEXKY CKPEUTUBAIOIUMUCS
MPSIMBIMU
67 Hrorosast KOHTposIbHAs paboTa 1
ITosTOpenue, 0600meHne
68 CHUCTEMATU3ALUS 3HAHUH. |

Brraucnenue yrios: Mexay
CKPELIUBAIOIIUMUCS MPSIMBIMU,




MEXKAY NPSMOH U MJIOCKOCTBIO,
IBYI'PAHHBIX YIJIOB, YIJIOB MEXKIY
MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxka

KoanuyecTBO 4acos

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4eckune
padoThbI

HMara
H3Y4YeHHA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Codepa u map: ueHTp, paauyc, iuamerp;
IJIOMIA/Ib TIOBEPXHOCTU Chephl

Bsaumnoe pacniosnoxenue chepsl u
IUIOCKOCTH; KacaTesbHasl INIOCKOCTh K
cdepe; mmomanb cepsl

Hzobpaskenue cdepsl, mapa Ha
mockocTu. CeueHus 1mapa

unuHapuyeckast MOBEPXHOCTb,
obpasyroIne HHITHHAPUIECKON
MOBEPXHOCTHU, OCb HHHHHHpH‘{eCKOﬁ
MMOBEPXHOCTH

Hunuaap: ocHOBaHHS U OOKOBast
MOBEPXHOCTD, 00pa3yomas u och;
I0IIa b OOKOBOMW U TIOJTHOM
MMOBEPXHOCTH

Hzo0pakeHne NUIMHIPA HA TUIOCKOCTH.
Passéptka nununapa. Ceuenus

LIHHAPA (TUTOCKOCTHIO, MapauIeTbHON
WIH TIEPTIEHANKYJISIPHON OCH LIUJIMHAPA)

Konunyeckas noBepxHOCTh, 00pa3yroLne
KOHHYECKON MOBEPXHOCTH, OCh U
BEPIUINHA KOHUYECKON MOBEPXHOCTH




Konyc: ocHOBaHME U BEpIINHA,

8 obpasyrolas 1 0Ch; TIOIMaasr OOKOBOH U
MOJIHON MOBEPXHOCTH
YceuéHHbI KOHYC: 00pa3yromue u

9 BBICOTA, OCHOBaHMS M OOKOBast
MIOBEPXHOCTD
Hzo0pakeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CedueHus: KoHyca

10 (TLTOCKOCTBIO, MapauIEIbHOM
OCHOBAHHIO, U TNIOCKOCTBIO, MPOXOIAIIEH
Yyepe3 BEPLINHY)

1 Kom0Ounnanus Ten BparieHus u
MHOTOTPAaHHUKOB
MHOrorpaHHUK, ONMUCAHHBIN OKOJIO

12 cepsr; cepa, BIUCaHHAS B
MHOTOTPAHHHK MJIH B TEJIO BPAIIECHUS

13 ITonsiTre 00 06béMe. OCHOBHBIE
CBOCTBA OOBEMOB TEI

14 O0ObéM HuIHApPa, KOHYyCa

15 O0béM mapa 1 TIomanb cepbl
[TonoOHbie Tena B MPOCTPAHCTBE.

16 CooTHOWEeHNS] MEXTY TUIOLIAASIMU
noBepxHOCTEH, 00bEMaMH MOJOOHBIX TEJ

17 KonTponbHas pabota o temam "Tena
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha MIOCKOCTU U B NPOCTPAHCTBE

19 CnoxeHue U BBIYUTAHUE BEKTOPOB

20 YMHOKEHHE BEKTOpPA Ha YHUCIIO




21

Paznoxxenue Bexropa no Tpém
HEKOMIIJIaHapHBIM BekTopam. Ilpasuio
napajenenumnena

22

Peinenue 3ama4, cBs3aHHBIX C
MIPUMEHEHHEM NPABUII AEHCTBUN C
BEKTOPaMH

23

IIpsiMoyrosibHast cucTemMa KOOpJAUHAT B
npocTtpaHcTse. KoopauHats! BekTopa.
IIpocrelimue 3ana4u B KOOPAUHATAX

24

VYroa mexay Bekropamu. CkaisipHoe
MPOU3BEICHUE BEKTOPOB

25

Brraucnenue yrios Mexay NpsiMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIA METOA NPU
peLIeHNH T€OMETPUYECKUX 3a7a4

27

KontponbHas padota o teme "BekTopbl
U KOOpAMHATHI B MPOCTpaHCTBe"

28

[ToeTOpeHue, obodmeHune u
cucreMaTu3anys 3HaHuil. OCHOBHBIE
¢burypsl, GakTel, TEOPEMBI Kypca
IUTAaHUMETPUH

29

[ToeTOpeHue, obodmeHune u
cucreMaTu3anys 3HaHuil. OCHOBHBIE
¢burypsl, GakTel, TEOPEMBI Kypca
IUTAaHUMETPUH

30

[ToeTOpeHue, obodmeHune u
cUCTEMATHU3aLU 3HAHWUKI. 3agaun
TJIAHUMETPUU F METOJIbI X PEIICHHUS




[ToeTOpeHue, obodmeHune u

31 cUCTeMaTH3als 3HaHUH. 3a1auu 1
TUTAHUMETPUHN U METOMBI X PEIIEHUS
[ToeTOpeHue, obodmeHune u

37 cucreMaTu3anys 3HaHuil. OCHOBHBIE !
¢burypsl, GakTel, TEOPEMBI Kypca
CTepeOMeTPUU

33 Hrorosast KOHTpoJIbHAs paboTa 1

34 [TosTOpenue, ob6obmenne u !
CHCTEMaTH3alHs 3HAHUIH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME













