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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKOM 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX pe3yJIbTaToB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOKACHUU
TreOMETPUYECKUX a0CTpaKIWii, COOTHOMIECHUH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTByeT (OPMHUPOBAHUIO HAyYHOI'O MHUPOBO33PEHUS YUaIIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HaIlpaBJIE€HHOCTH, TaK U T'yMaHUTaPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHU OOYYAIOUIMMHCS MOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TIUIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTe’nbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAIbHOrO ObITHS, (hopMa OTpakeHUs OKPYXKAIOIIEro Mupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(ecCHOHANbHO BaKHBIX KAadyecTB, MOATOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHMsI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00yueHUs
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeMCTBUH, CIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEIITHOTO MPOODKEHHSI 00pa30BaHHUS 10
CHELUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHHWH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KoO, eclii B JajibHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpropuTteTHBIMU 3aa9aMi OCBOCHHUS Kypca «I eomeTpumn» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BRXHEHIINX MAaTEMAaTHYECKUX MOJEINSX, NO3BOJISAIOIIMX OMMCHIBATh U U3Y4aTh pa3HbIe
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (dopMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 331a4 C IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENIH, TMPUMEHSITh OCBOCHHBIN
reOMETPUYECKU  ammapaT JUIsl peleHHs MpaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ero u3yuyeHHUs 3aJlay, pellaeMblX Ha YPOBHE MHTYUTUBHOIO IIO3HAHUS, U
ornpeneN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenne OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEPEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3/IaHUE POCTPAHCTBEHHBIX 00Pa30B U
3ajjad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE conepxaTenbHbie JuHUKM Kypca «leomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHCcTBe». DopMupoBaHue JOrHUECKUX YMEHUHN pacripeaessieTcss He TOJIbKO



10 COJCpP)KATCIbHBIM JIMHHSAM, HO W MO TrojaM OOYy4YeHHs Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yYeHHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHHUE TIEOMETPHYCCKUMH  IMOHATHUSMH M  HaBBIKAMH  OCYILIECTBISUIOCH
HIOCJICZIOBATEILHO M TIOCTYIMATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEECMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacimpsis ¥ yriyossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Heaemnto B 10 kinacce u 1 wac B Hepento B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpelIMBamoIuecs npsaMble. IlapalnenbHOCT NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTh  IUIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH;  CBOWMCTBA
napajieNbHbIX m1ockocTel. IIpocreiime npocTpanCcTBEHHbIE (PUIYpBl Ha MIIOCKOCTU: TETPa3Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYeHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleJbHbIE M NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JIMHEHHBIN Yroj JABYIPaHHOro yria. llepneHaukyisp ¥ HakJIOHHBIC: PACCTOSHHME OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yromapHas
nupamMpsia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb MHPAMUIbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAasl TPEyrobHasi MUpaMKia U IPaBUIbHBIN TeTpasap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M ukocadap. CedeHus NOpuU3MBI U
MUpPaMULBL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, TMPSAMOM, MIIOCKOCTH.
DneMeHThl CUMMETPUH B IIUpaMuax, napaieienurnenax, IpaBuiIbHbBIX MHOTOTpAaHHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, quaroHanu, yrisl. [lnomans 6oxoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpamMuabl, TeopeMa O Iulouiaau yceu€HHod nupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IUIONIAJlb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomaib chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 oOBEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauielbHO MW TEPHEHAMKYISIPHO OCH), CEYEHHsI KOHyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWII JCHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KoopauHaT B mpocTtpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a7ayd B KoOpAMHAaTax. Yroa Mexay BekTopaMu. CKalspHOE NpPOU3BEIACHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOLEAyp TPakJaHCKOro o0OIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLULIOMY
U HACTOALIEMY pPOCCHUHWCKONW MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEH pPOCCHICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

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

Du3nyeckoe BOCIUTAHHUE:

C(OPMHPOBAHHOCTBIO YMEHUS NPUMEHSATh MaTeMaTU4YeCKHe 3HAaHUsA B HHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
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 mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHE:

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 Ui pelIeHHs 3a/1ad B 00JIACTH OKpY’Karolled cpelbl, 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 CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKALNN, OCHOBAHUSA IJIsI 0000IICHHS
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JMAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSAX; IpeAjaratb KpUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

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

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (IpsSMBbIe
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOIXOAAIIMNA ¢ yUETOM CaMOCTOSITENIbHO BbIJIETICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPpodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APIYMEHTHUPOBATh CBOIO IO3UIUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

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



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

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3JIMYHBIX BUAOB U (hopm
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

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

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OeliCMEUs, 00ecneuusarom cphopmuposaHHoCms
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
NHCBMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS MO XOJy PEIICHUS 331a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)XMBaTh pa3In4ue U CXOJCTBO IMO3UINHI; B KOPPEKTHOH opme HOopMyIUpOBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

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

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW 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
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIEMCTBUS C IPYTUMU WICHAMHU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaZa B OOIINIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

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

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJAJeTh HAaBbIKAMM I[IO3HABATENBbHOM pe(rueKCuu KaK OCO3HAHMSA COBEPIIAEMBIX
NEHCTBUIT M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

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

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

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

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacoI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

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

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIBLHBIM MHOTOTPaHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS Il KJacCHU(UKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
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 HU3BECTHHIE AHAJUTHUECKHE METOJbl MPU PELIEHUH CTaHJApTHBIX
MaTeMaTUYeCKUX 3a7ady Ha BBIYMCIEHUE DPACCTOSHUN MEXAY IABYMS TOYKAMH, OT TOUYKH 0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
QIropuTMaM, TMPUMEHSS HW3BECTHHIE AHATUTHYECKHE METOJbl IMPU PEUICHUH CTaHIapTHBIX
MaTEeMaTUYECKUX 3a/lady Ha BBIYMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSMBIMHU, MEXIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuja) ¢
npyUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



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

N3Bnekath, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
npearojgararomux HECKOJIbKO IMaroB pCIICHHA, €CJIM YCJIOBHA NPUMCHCHHA 3addaHbl B SIBHOU
dopme.

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

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHUTYyallud H
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIA C HCIOJIb30BAHUEM T€OMETPUYCCKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MTOBEPXHOCTb, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; IIMIIMH/P; KOHUYECKask TOBEPXHOCTh, 00Pa3yomnue KOHUNIeCKOH
MIOBEPXHOCTH, KOHYC; CheprUuecKas TOBEPXHOCTb.

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

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccugummpoBars B3auMHOE pacloiokeHne cepsl U MIIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA 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: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

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

N300paxarh u3ydaemble (UTYPHl OT PYKH M C TPHUMEHEHHEM TIPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BINOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaX 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 MOHATHSAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U MPOU3BEACHNUE BEKTOpA HA YHCIIO, YOI MEXY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJBKO IIaroB pEIICHUs, €CIH YCIOBUS MPUMEHEHHs 3a/JaHbl B SIBHOU
dbopwme.

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

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM alropuTMaM, MPUMEHSST U3BECTHBIC METOIbI MPH
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a7ad.

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

[lpuBoAMUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAC U IKHU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpPMYITMPOBAHHOW TPOOJIEMBI, MOICIUPOBATh pPEAITbHBIC CHTYyallUd Ha S3bIKEC T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrtpoabnsie | (uuppoBbie)
n/n NpOrpamMmbl Bcero
padoTshI o0pa3oBaTe/bHbIE
pecypchl
bubmuoreka [JOK
1
1 Brexettite B cepeomeTpiio 10 https://m.edso00.ru/1c209e37
) [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE. 20 1 bubnmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHUKYISIPHOCTD MIPSMBIX U 20 1 bubnunoreka [JOK
IJIOCKOCTEM https://m.edso00.ru/1c209e37
bubmuoreka [JOK
4 VYTiel MEXAY NPSIMBIMU U TNIOCKOCTSIMH 15 2 https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
° MrororparHKi1 13 2 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
1 2
6 OOBEMEI MHOTOrpaHHHKOB 8 https://m.edso00.ru/1c209e37
7 IToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIIbI 6 1 bubmorera [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10
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11 KJIACC

DJIeKTPOHHbIE
(undposbie)
HaumeHoBaHMe Pa3esioB M TEM KosmmuecTso yacos
Ne /1 oOpa3oBaTejibHbIE
NMPOrpaMMblI
pecypchbl
K
Beero OHTPOJILHBIE
padoThI
bubnnoreka IIOK
1 T 2
eI BpatieHu 36 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 OOnEmbt Ten 20 2 https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 25 3 https://m.edso0.ru/1c209e37
4 [ToBTOpenwue, 06001IIEHNE, 21 3 bubmuorexa [JOK
CHCTeMaTHU3alus 3HaHUN https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB
Nen/m  Tema ypoka
Bcero KoHTpoJbHbIe
padoThI
OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, MPAMasi, INIOCKOCTh, IPOCTPAHCTBO.
1-10 [IpaBuia nuzo0paxeHus Ha pUCYHKax: N300pakeHUs MII0CKOCTEH, MapaienbHbIX 10
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
11 [TonsTHs: mepeceKkarouecs MIOCKOCTH, IEPeceKaroIIuecs mpsiMast U MI0CKOCTh
12 [TonsaTHs: MepeceKaronumecs MIOCKOCTH, MEPECEKAIONTNECS MPSIMast U TNIOCKOCTh
13 3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKeHHe MHOTOTPAaHHUKOB Ha PUCYHKAX, HA 1
MPOEKIIMOHHBIX YepTeKax
14 HauanbHble cBefieHns 0 KyOe U mupaMue, ux pa3BEPTKU 1 Moaenn. CedeHus 1
MHOTOTPaHHUKOB
15-16 HavansHble cBeieHus 0 KyOe U mupamujie, uxX pa3BEPTKU 1 Moaenu. CedeHus 5 1
MHOTOTPaHHUKOB
17-18 [TonsaTHe 06 aKCHOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUHN: aKCHOMBI 5
) CTEpEOMETPHUH U CIEACTBHS U3 HIX
19-20 [TonsATHE 00 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPHUH: aKCHOMBI )
CTEPEOMETPHUH U CIEJCTBHS U3 HUX
9122 ITonaTne 06 akCHOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: AaKCHOMBI 5
) CTEpEOMETPHUU U CIEACTBHS U3 HIX
9324 ITonaTne 06 aKCHOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: AaKCHOMBI 5
) CTEpEOMETPHUU U CIEACTBHSI U3 HIX
25-26 B3anMHoe pacnonokeHne NpsMbIX B IPOCTPAHCTBE: TTEPECEKAIOIIHNECS, 2




napajiesIbHbIe M CKPEIIMBAIOLINECS TPSMBbIC

7.8 [TapannenbHOCTh NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: NapajliesIbHbIe IPSIMbIC B
) MIPOCTPAHCTBE; NAPAIIICTBHOCT TPEX MPSAMBIX
99-30 [TapannenbHOCTh NPAMBIX M IJIOCKOCTEH B pocTpaHcTBe: [lapaniensHocTs npsaMoil
) U TIOCKOCTH

31 VYIIIBI ¢ COHANPABIECHHBIMU CTOPOHAMU 1
32-33 Yron Mexay nNpsMbIMU B TPOCTPAHCTBE 2
34-35 YT0I MEXIY NPSIMBIMU B TIPOCTPAHCTBE 2
36 [TapannenbHOCTh IIOCKOCTEN: apaiesibHbIe IIOCKOCTH 1
37 CaoiicTBa apauieIbHBIX TIOCKOCTEH 1
38 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPBI Ha IIIOCKOCTU: TETpa’p, KyoO,

napaiesIeuIe,|
39 IToctpoenue ceuennii
40 [TocTpoenne ceueHmit
41 KonrtponsHas padota no teme "[IpsiMble U INIOCKOCTH B TPOCTPAHCTBE.

[MTapannenbHOCTh NPSMBIX U IIOCKOCTEH"
42 [eprieHAUKYIIPHOCTH MPSIMOM | TUIOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIC B

MIPOCTPAHCTBE
43 [IpsiMble mapasienbHble U MePIeHIUKYIIPHbIE K IUIOCKOCTH 1
44 [IpsiMble mapasienbHble U MepHeHIUKYIIPHbIE K IUIOCKOCTH 1
45 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOM U INIOCKOCTH 1
46 [Tpu3HaK neprneHaAuKyIIpHOCTH NMPSIMOM U INIOCKOCTH 1
47-48 Teopema o npsAMoil neprneHANKYIIPHON TNIOCKOCTH 2
49 Teopema o npsAMOI NepIEHANKYIAPHON INIOCKOCTH 1
50 TeopemMa o mpsiMOii IEPIIEHIUKYIISIPHON TIITIOCKOCTH 1
51 [leprieHAUKYIISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE

OT IPSIMOM 10 MJIOCKOCTH




[lepnieHIUKYNSIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE

52 OT IPSIMOM 10 INIOCKOCTH

53 [lepnieHIUKYISIp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE
OT IPSIMOM 110 MJIOCKOCTH

54 IlepneHIUKYNAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE
OT IPSIMOM 10 INIOCKOCTH

95 VYTIibl B IPOCTPAHCTBE: YIoJa MEXKAY MPSIMON U TNIOCKOCThIO

56 JIByrpaHHbI yroJii, TMHEHHBIN Yroj ABYTPaHHOrO yriia

o7 JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl ABYTPaHHOTO yIJia

58 HepHeH,Z[I/IIiyJ'I}IpHOCTb IJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
IUIOCKOCTEN

59 HepneHL[I/HEmepHOCTb IJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
IJI0CKOCTEN

60 HepHeH)_'[I/IIEyJUIpHOCTB IJIOCKOCTEH: MpU3HAK MEPIEHANKYIIPHOCTH JIBYX
IUIOCKOCTEN

61 TeopeMa 0 TpEX nepHeHAUKYIIApax

62 TeopeMa 0 TpEX nepHEHAUKYIIApax

63 Teopema o TpEX mepreHANKYIAPAx

64 KonTtponbHas pabora no Temam "[lepreHANKYIIpHOCTh NPSAMBIX U TNIOCKOCTEH" 1
"YTel MEXAY IPSIMBIMU U INIOCKOCTAMHU"

65 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE
HEBBIMYKJIbIe MHOTOIPaHHUKH; pa3BEPTKAa MHOTOTPaHHHUKA

66 IIpu3ma: N-yrosibHas Mpu3Ma; TpaHu U OCHOBAHMSI IPU3MBI; NIpsIMasi U HAKJIOHHAs
MIPU3MBbI; OOKOBasI U MOJIHASL TOBEPXHOCTh IPU3MBbI

67 [Tapannenenunen, NpsIMOYTOJIbHBIN MapajIeNeNNIIEe] U €T0 CBONCTBA

68 ITupamupa: N-yroiapHasi nupaMuia, TpaHU U OCHOBAHUE NMUPAMUIbI; OOKOBast U

MOJIHAs TOBEPXHOCTh MUPaMUJIbL; TPaBUIIbHAS U YCEUEHHAS MUpaMKIa




HpaBI/IJ'IBHBIe MHOT'OIpaHHUKH: MIOHATUC ITPABUJIBHOTI'O MHOTOT'paHHUKA,

69 MpaBWJIbHAS MTPU3Ma U NPaBUWIIbHAS MUPaMU/Ia; IPABUIIbHAS TPEYTOJIbHAS MUpaMKIa 1
Y IPAaBWJIBHBIN TETPadp; KyO

70 [IpencraBienue o MpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3Ip, JOJAEKAadAP U UKOCABP. 1
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEILHO TOUKH, IPSIMOI,

71 IJIOCKOCTHU. DJIEMEHTHl CHMMETPUHU B MTUPAMUJIAX, apajuleNenue1ax, MpaBUIbHbIX 1
MHOTOTpaHHUKAX

72-73 Brruncnenue 3JeMeHTOB MHOTOTPAaHHUKOB: pE&Opa, AMAroHAau, YIIIbl 2

74-75 [Tnouianp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMON MTPU3MBIL, 9
TUTOIIAb OCHOBAHMIA, TeOpeMa 0 OOKOBO MOBEPXHOCTH MPSIMOM MPU3MBI

76 [Tnomians 60KO0BOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHON MUPaMUIbI, TEOpEMa 1
0 1011 GOKOBOM MOBEPXHOCTH YCEUEHHON MUpPaMUIbI

77 KonTponbnas padora no teme "MHororpanHHuku" 1

78 [TonsiTre 06 00bEMe 1

79-80 O0BEM nupamMuIsI 2

81-82 O06BEM TUpaMUIbI 2

83-84 O06BEM TUpaMuIbI 2

85-87 OO0BEM TUPAMHUTBI 3

88-89 O0BEM npu3MBbI 2

90-91 O0BEM pU3MBI 2

92-94 O0BEM npu3MBbI 3

95 KonTponbnas pabora no teme "OO0bEMBI MHOTOIpaHHUKOB" 1

96 IToBTOpenue, o0o0mIeHNe cucTemMaTu3anys 3Hanui. [loctpoenue ceuenuii B 1
MHOT'OT'paHHHKE

97.08 [ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIIMS 3HAHUNA. BhIYuCIeHNE pacCTOSHUMN: 5

MCXKAY ABYMs TOYKaMH, OT TOYKH OO0 HpHMOI\/'I, OT TOYKHU 0 INIOCKOCTHU, MCIKIY




CKpCHIUBAOIHUMUCA ITPAMBIMU

99 Hrorosas koHTpoabHAs paboTa 1 1
[ToBTOpenue, 0000IIeHNE cUCTEMAaTH3aIUs 3HAaHUN. Brrancienne yrios: Mexmy
100-102  ckpenuBarOIMMUMHUC TPSIMBIMH, MKy MPSIMOU U TJIOCKOCTHIO, ABYTPAHHBIX YIJIOB, 3
YIII0B MEXY TUIOCKOCTSIMU
102 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka KonTpoJbHbIe
Bcero
padoTsbI
1-3 Cdepa u map: nueHTp, paanyc, IuamMeTp; IUIOIIA (b TOBEPXHOCTH CHEPHI 3
4-6 B3anMHoe pacrionioxxeHne cepsl U IIIOCKOCTH; KacaTellbHasl IJIOCKOCTh K cdepe; 3
) IJI01AIb ChEephl
7-9 N3o6paxenue cheps, mapa Ha mrockoct. CeueHus mapa 3 1
10-12 [umuapudeckas MOBEPXHOCTh, 00pa3yOLIHe IWINHIAPUICCKON MOBEPXHOCTH, 3
OCh IMJIMHIPHYECKON TOBEPXHOCTH
13-15 unmmuap: ocHOBaHUS B OOKOBAs IIOBEPXHOCTH, 00Pa3yIoIas U OCh; TUIOMIAIb 3
) OOKOBOM U MOJIHOW MOBEPXHOCTH
16-18 N3o0paxkenue muinHapa Ha TiockocTu. Pa3BépTia nununapa. CeueHust 3 1
IUIUHAPA (MI0OCKOCTHIO, MapaJIICIbHON WU IEPIICHAUKYISIPHON OCH IIUITUHIPA)
19-21 Konunyeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U 3
) BEpIIIMHA KOHUYECKOW TOBEPXHOCTHU
9924 Konyc: ocHOoBaHue 1 BepinHa, 00pa3yoliasi ¥ OCh; IOl OOKOBOM M MOTHOM 3
) MTOBEPXHOCTHU
25-27 VY ceu€HHBIN KOHYC: 00pa3yrolue U BHICOTA; OCHOBAHUS U OOKOBasl MOBEPXHOCTH 3
N3o06paxkeHne koHyca Ha MI0CKOCTH. Pa3BépTka koHyca. CedeHus KoHyca
28-30 (TI0CKOCTHI0, MapajlieIbHOM OCHOBaHUIO, U TNIOCKOCTHIO, MPOXOIAIIEH Yepes 3
BEPILNHY)
31-33 Kom06unanus ten BpauieHus ¥ MHOTOIpaHHUKOB 3
34-36 MHororpaHHHK, ONTUCaHHBINA 0K0JI0 chepsl; chepa, BHcaHHAS B MHOTOTPAaHHHUK 3 1
WM B TEJIO BPAICHHS
37-38 [Tonsatue 06 06béMe. OCHOBHBIE CBOHCTBA 0OBEMOB TeEI 2




39-43

O0BéM UIHHIIpa, KOHYyCa

44-49 O06bEM mapa u wionaab chepsl
50-56 [TogoOuebIe Tena B mpoctpancTBe. COOTHOMICHUS MEXY TUIOLIAASIMU 7
) MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI
57 KonTponbnas pabora mo Temam "Tena Bpamenus" u "O0bemMbr Ten" 1
58 BekTop Ha MJI0CKOCTH M B IPOCTPAHCTBE 1
59-62 CroxeHre ¥ BEHIYMTaHHE BEKTOPOB 4
63-66 YMHOXEHHE BEKTOpa Ha YHCIIO 4
67-68 Paznoxenne BekTopa 1o TpéM HEKOMITJIaHAPHBIM BekTopaM. [IpaBuiio 5
napaiesienumnea
69-71 Pemienue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM NPaBHJI ICHCTBHUM ¢ BEKTOpaMu
72-75 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUH F€OMETPUYECKHX 3a/1a4
76-77 [IpsimoyronpHas cucTeMa KOOpIUHAT B TIpocTpaHcTBe. KoopanHaTh BEKTOpA. )
[Ipocreiimne 3axa4n B KOOpAMHATAX
78-79 VYron mexnay Bekropamu. CKaJsipHOE TPOU3BENCHNE BEKTOPOB
80-81 Brrauciienue yrioB MeXy IPSIMBIMH U TUIOCKOCTSIMH
82 KonTtponbHas pabora o Teme "BeKTopbl 1 KOOpAWHATHI B TPOCTpaHCTBE"
83-85 [ToBTOpEeHMEe, 006001IeHNE U crucTeMaTH3alus 3HaHuiH. OCHOBHBIE (PUTYpHI, 3
(bakThI, TEOpPEMBI Kypca IUTaHUMETPHA
86-8 [ToBTOopenue, o0o0IIeHNe U cucTeMaTn3anus 3HaHuil. OCHOBHBIE (QUTYPHI, 3
) (bakThI, TEOpPEMBI Kypca IUTaHUMETPHA
89-91 IToBTOpenue, 0000IIeHNE U cUCTeMaTH3alMs 3HaHUH. 3a1aun TUIAHUMETPUN U 3
) METO/bI UX PEIICHUS
92-94 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alusl 3HaHUH. 3a7auu IUIAaHUMETPUU U 3
METOBI HX PEIICHUS
95-97 [ToBTrOopenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHuil. OCHOBHBIEC (DUTYPHI, 3

(bakThI, TEOPEMBI Kypca CTEPEOMETPHH




98 HroroBas KoHTpoJIbHAS paboTa 1 1
99-102 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

VYuebnuk reomerpun 10-11 xnacc JI.C. AtanacsH

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. YueOnuk reomerpuu 10-11 xnacc JI.C. AtanacsH
2. Iloypounsie pazpadotku 10,11 kiacc B.A. SIpoBeHko

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ec24dfc2
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