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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTUUYECKOMY OOpa30BAaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUH Ha YpOBHE CpelHero oOlmiero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOydaromuxcs, (GOpMHPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
F€OMETPUUECKUX a0CTPAKIUN, COOTHOIIEHUU PEAIbHOTO U UJCAIbHOTO, XapaKTepe OTPaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS Y4YallUXCS, a TakKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCsT OOHMM K3 0A30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK KakK O0eCleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUINH €CTECTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MblluieHue, (GopMupyemMoe MNpu H3yYEeHUH OOYYArOIIMMUCS MOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PEIIEHUH 3aJad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX HesTedbHOCTH 4YenoBeka. OpHEeHTalusl 4YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €0 COLMAIBHOrO ObITHA, (opMa OTpa)KeHHs OKpYXKAroIero Mupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NeSITEIbHOCTH, SIBJISIETCS OJHUM M3 MPO(EeCcCHOHAIBHO BaKHBIX KadyeCTB, MOATOMY aKTyajlbHA
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJTOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOEHUS MpoTrpaMMbI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOYUCHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMATHUECKUX T'€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXXHOCTH YCIIEITHOT'O MPOJIOKEHHST 00pa30BaHUs 110
CHENUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAHUEM T€OMETPHH.

[IporpaMmma mo reomerpur Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aroluxcs
CpedHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHHI Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3zom, oOydaromuecs Ha 6a30BOM ypPOBHE JOJKHBI OCBOUTH
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 ri1yOo0Ko, ecliu B JajibHEHIeM BO3ZHUKHET HE0OXOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJlaccax sSBJISIOTCS:

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
BRKHEHIINX MAaTEMAaTUYECKUX MOJIENIAX, O3BOJISIOIIMX OMUCHIBATE U U3y4yaTh 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 (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU TOHSITHSAMH O MHOTOTPAaHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKHUX 3a/1a4 U 33/1a4 ¢ IPAaKTUYECKUM COJCPKAHUEM;

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

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh POSBJICHUS T€OMETPUUECKUX OHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT JUIsl peleHHs MpaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle ero U3yueHHUs 3ajay, pellaeMblX Ha YpPOBHE MWHTYWTHUBHOIO TIO3HAHUA, H
ornpeneN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenne OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEPEOMETPUH MTPOBOJIUTCS 32 CUET PEIISHHs 337a4 Ha CO3JIaHHE TPOCTPAHCTBEHHBIX 00pa30B H
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 cojepxaTenbHble JuHUUM Kypca «['eomerpum» B 10-11 k;accax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHCcTBe». DopMupoBaHue JOrHUECKUX YMEHUHN pacripeaessieTcss He TOJIbKO



10 COJCP)KATCIbHBIM JIMHHSAM, HO W TI0 rojaM OOYYeHHUs Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yYeHHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHUE TIEOMETPHYCCKUMH  IMOHATHUSMH M  HABBIKAMH  OCYIICCTBISUIOCH
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 IIJIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Hegeno B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpuu. Touka, Impsimasi, IJI0CKOCTh, MpocTpaHcTBo. IloHaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
CKpelmuBawpIyecss npsaMmbslie. llapamnenbHOCT NOpAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpancTBe.  IlapamienbHOCTh  IJIOCKOCTEH:  mapajuienbHble  IUIOCKOCTH;  CBOWMCTBA
napajuleNbHBIX TuiockocTel. [IpocTeiine mpocTpaHncTBeHHbIE PUTYpBI HA MJIOCKOCTHU: TETPadIp,
KyO, mapaJuiesienune; noCTpOCHUE CEUCHUN.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IPOCTPAHCTBE, MpsMbIE NapauleJbHble M NEPIEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAUMKyYISPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IuiockocTel. Teopema
0 TPEX NEPHEHIUKYIIApaXx.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOIOIDAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsIMasi U HAKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBL.
[Tapannenenunen, NpsSMOYTOJbHBIN Mapajienenunea U ero cpoicrsa. [lupamuaa: n-yromapHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl INpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAs TPEyrojibHasl MUpaMKia U MpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O TMpaBWJIbHBIX MHOTOTPaHHMKAX: OKTajdap, JoJeKa’Ap M ukocadap. CedeHus Opu3Mbl U
MUpPaMUIBL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMEeHTbl CUMMETPUU B IMpaMuax, Napauieienuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPU3MBI, IJIOLIAAb OCHOBAHMH, TeOopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus



[MunuHapuyeckas MNOBEPXHOCTh, O00pa3ylolle UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCb W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb NOBepXHOCTH cdeprl. Bzanmmuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

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

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpaIllCHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHONICHHS MEXIY IJIOMAASMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHcTBe. CII0XKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWII JCHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KoopauHat B mnpocTpaHcTtBe. Koopnuuatel Bektopa. Ilpocreiimiue
3a/layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCUMCKOrO OO0IIeCTBa, MPEACTABICHUEM O MaTeMAaTHUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUH € UX (QYHKIMUAMU M HA3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKON MIECHTHUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHUMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIKOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jInvyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(310poBo€e mMHTaHWe, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIESATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
chepam npodheccHOHATBHON JEesTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
pEIIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTUYECKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa AKOJIOTMYECKUX  MpoOJieM; OpUEeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHus 3afad B 00JIacTU OKpYXKaroule cpelbl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMaTU4YeCKOW KyIbTYypOW KaK CPEICTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI IPOTPaMMbl y4eOHOTO mpeamera «MaTemMaTukay
XapaKTepU3yIOTCd  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCco8 00y4arowuxcsi (0ceoeHue memooo8 NO3HAHUSA OKPYHCAIWe20 MUupd,;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKne AeiiCTBUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSATHUI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYJIUPOBATh OINPEICIICHUS MOHITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHUMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH ¥ MMPOTHBOPCUHIA;

® J[eNaTh BBIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX U WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOSAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

baszoBbie ucciiegoBaTe/IbCKHUeE 1eHCTBUA:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IMO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro oOBeKTa, SBICHHS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBENEHHOTO HAOTIOCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOMYUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 0000IIECHUIA;



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

Pabora ¢ unopmanmeii:

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

BbIOMpaTh MHGMOPMAIMIO W3 HCTOYHUKOB pA3IMUYHBIX THUIIOB, AHAIM3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

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

OLICHUBATh HAAEKHOCTh HMH(OPMAIMK 10 CAMOCTOSTEIBHO CHOPMYITHMPOBAHHBIM
KPUTEPHUSM.

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

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

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

MNPpEACTABIATL PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCIICAOBAHMA, ITPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlUd U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
Npyd pelIeHWH Y4YeOHBIX 3a/1a4; MPUHAMATh Iellb COBMECTHOW JeSTEIHHOCTH,
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 MHBIE); BBHINOJHATH CBOIO YacTh pPabOTHI W KOOPAMHHPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvhvie pezynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08blxX

YCMAaHOB0OK U IHCUSHEHHbIX HABLIKOG IUYHOCTU.

Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(pOpMaIIUU.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS 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
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS PEe3yJNbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IPU PEIICHUU T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MNOHATUSIMU: TAPaUIEIBHOCTh M MEPHEHIAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPaHHOTO Yyria, pedpo
JIBYTPAHHOIO yTia; THHEHHBINA yroil ABYTPaHHOTO YIIIa; TpagycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBbIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHHKOB (MMHUpaMHAa; MPU3MA, MPSMOYTOIbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; WIpSIMblE H
HaKJIOHHBIE IPU3MBI, MTapaJUIEICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

Crtpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3laMm WIu
alIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3aJjad Ha BBIUMCIEHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIIMBAIOIIUMUCS TIPSIMBIMHU.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
QIroOpuTMaM, INPUMEHAS HU3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAApTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpU3Ma, MUpaMuia) ¢
OpUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHS B TPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

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

[lpumeHATh TeoMeTpuueckre (akThl IS PEIICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

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

IIpuBoauTh IpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPONE M KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHUTYyallud H
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyYITUPOBaHHOW TPOOJIEMbI, MOJICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MMOBEPXHOCTb, oOpazymomiue
WIMHIPUYECKON MOBEPXHOCTH; IIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MIO0CKOCTH.

OHGpHpOBaTB IIOHATUSAMU HIaPOBOfI CETMCHT, OCHOBAaHHE CETMCHTA, BbICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIONMIAM TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBbIM B cepy M OMNHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIMUCHSATE COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00bEMaMU MOIOOHBIX
Te.

N300paxars u3yuyaemble (UIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BBIOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTyp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TEJ BPAICHHUS.

W3Brekatb, MHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh ACHCTBUSA CIOKEHUSI BEKTOPOB, BEHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOpa
Ha YUCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,



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

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPAaBHCHHEM B JICKAPTOBOM 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 JJO0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXXICHUE
TEOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI NIpU
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a7ad.

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

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TMOHSITHS B  MPOIECCE IOWCKA  PEIICHUS  MaTeMaTHYECKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPakTHICCKUE 3a1a91, CBA3aHHBIE C HAXOXKJICHHUEM IeOMETPHUICCKIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

dyekTpoHHbIe (LM POBbLIE)

Ne o/ Kounrpoubusie  IIpakruuyeckue
NPOrpaMMBbI 00pa3oBaTeJbLHBIE PecypChl
poTP Beero padoThI padoThI P peeyp
1 BBe/ieHHe B CTEPEOMETHIO 10 https://resh.edu.ru/subject/17/10/
5 [IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapanieabHOCTh NPSIMBIX U MJIOCKOCTEH
3 [lepneHAUKyYISPHOCTD MPSMBIX U 12 https://resh.edu.ru/subject/17/10/
IUIOCKOCTEH
4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru/subject/17/10/
6 OGBEMBI MHOTOIPAHHHKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: CEeUeHMs, paCCTOSTHUS U YTJIbI 4 1 https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[MPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne ni/m Konrpoabnbsie IIpakTuyeckue
orpa oOpa3oBarte e pecypc
NporpamMmbl Bcero paGoThI paGoThi pa3oBaTe/ibHbIE pecypcChbl
1 Tena Bpammenus 12 https://resh.edu.ru/subject/17/11/
2 O6LEMBI TN 5 1 https://resh.edu.ru/subject/17/11/
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/11/
4 [ToBTOpEeHHE, 0000IICHUE, 7 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTH3aIus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[MTPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne ni/m Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

1 [IpaBuna n300paxkeHUs HA PUCYHKAX:
n300pakeHMsl IIIOCKOCTEH, MapauienbHbIX
IpsSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

IlonsTus: NepeceKaromuecs 1miI0CKOCTH,
MNEPECCKAOMUECCA IpAMad U IIJIOCKOCTb

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTshI

IIpakTHyeckue
padoTshI

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
NepeceKarommecsa npsAamMasa 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
5) uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOIPAHHUKOB

HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
6 WX pa3BEPTKH U Mojienn. CedeHus
MHOTOTPAaHHUKOB

[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSCHUH
7 CTEepPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSHUH
8 CTEepPEOMETPHUU: aKCHUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[TonsiTre 06 akCMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U




CJIICACTBHA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJICZICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

11 IPOCTPAHCTBE: IIepECEeKArOIINecs, 1
napaielibHble U CKpellUBaroLIecs
psIMbIe
[TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B

12 MPOCTPAHCTBE: NApAJIENLHEIC PAMBIC B 1
IPOCTPAHCTBE; MAPAIUIETBHOCTD TPEX
OpPSMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [[apamienbHOCTE IPAMON U 1
IUIOCKOCTH

14 VYTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

17 [TapannenbsHOCTh MIIOCKOCTEMN: 1
napaieNbHbIe TUIOCKOCTH

18 CBolicTBa napajuIeIbHbIX IIOCKOCTEN 1
[IpocTeiime npocTpaHCTBEHHBIE PUTYPHI

19 Ha TUTOCKOCTH: TETPadp, KyO, 1
napaJiesenumne;|

20 [TocTpoeHue ceueHunit 1

21 [locTpoenue ceuenumii 1
Kontponbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. 1
[TapayieabHOCTB NPSIMBIX U TUIOCKOCTEN"

23 [leprieHAMKYIASIPHOCTH NPAMOUN 1 1

IMJIOCKOCTU: NICPINCHAUKYIISIPHBIC IIPAMBIC B




MIPOCTPAHCTBE

[Tpsimble mapanienabHble U

24 NEePIEHAUKYJISPHBIE K IITIOCKOCTH

o5 [IpsimMble napaienbHbIe U
NEPIEHIUKYJIIPHBIE K IITIOCKOCTH

26 [Tpu3Hak NeprneHIuKyJIIPHOCTH IPSIMON U
IUIOCKOCTH

27 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

8 Teopema 0 psIMO¥ NEPIIEHAUKYIIIPHOU
IJIOCKOCTH

29 Teopema o npsAMON NepIEHANKYIAPHON
IUIOCKOCTH

30 Teopema 0 psIMOM NTEPIIEHAUKYIISIPHON
IIJIOCKOCTH
IlepnieHAUKYIISAp U HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
IlepnieHAUKYNISAp U HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 TIJIOCKOCTH
IlepnenuKymsip ¥ HAKJIOHHBIE: PACCTOSHHE

34 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

35 VYriBl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI
U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi




JBYTPAHHOIO yria

38

[leprieHANKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39

[leprieHANKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40

[leprieHIUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEPICHIUKYISIPHOCTH JIBYX
IUIOCKOCTEH

41
42

Teopema 0 TpEX NMEepHIEHAUKYIIIPAX

Teopema o0 TpEX nepHeHaUKYIIpax

43

Teopema 0 TpEX nEepHIEHAUKYIIIPAX

44

45

KonrponbHas pabora no remam
"TleprieHIUKYISIPHOCTD MPSIMBIX U
w1ockocTe" 1 "YTibl MeXAy NPSAMBIMU U
IUIOCKOCTSIMU"

IlonsTe MHOTI'OrpaHHHUKa, OCHOBHBEIC
OJIECMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH, pasBépTKa
MHOTI'OT'paHHHUKa

46

47

[Tpusma: N-yrospHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHASI
pU3Mbl; OOKOBasi U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, NpsAMOYTOIbHBIN
napaJuleJenuIe] U €ro CBOWCTBa

48

IInpamua: N-yrojapHas nUpaMuaa, TpaHy U
OCHOBaHME HPaMHJIbl; OOKOBas M MOJIHAS
MOBEPXHOCTb TUPAMU/IBL; IPABWIIbHAS U
yceuE€HHasi MUPAMHUAA

49

HpaBI/IHBHBIG MHOT'OI'pAaHHUKHA: TIOHATUC




HPaBHIBHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
npu3Ma 1 npaBuJibHasA NUpaMua,
HpaBWIbHAs TPEYTOJIbHAS TUPAMUIA U
NPaBUIBHBIN TETPadap; Kyo

IIpencrasieHue o NpaBUIBHBIX

50 MHOTOI'PaHHHUKAX: OKTadAp, AOJAEKadIP 1 1
UKOCadIp.
CuMMmeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOUYKH, MPSIMOH, IMJIOCKOCTH.
ol DeMEHTbl CUMMETPHUH B UpaMuax, 1
napaesenumnenax, NpaBUIbHbIX
MHOTOT'paHHHKaX
50 Brrancienue 31eMeHTOB MHOTOTPaHHUKOB: 1
pEOpa, AuaroHaau, yribl
[Tnomaab 60KOBOM MOBEPXHOCTU U MOJIHON
53 MIOBEPXHOCTH TMPSMON IPU3MBI, TUTOIIAb 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MIOBEPXHOCTH TPSIMOU TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TPABMIILHOW TUPAMUJIBI, 1
TeopeMa o IUIOIAA OOKOBOM MOBEPXHOCTH
yYCE4EHHOW NMUPAMHU/IBI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [TonsTHE 06 00BEME 1
57 O0BEM TUpaMHUTBI 1
58 O0BEM mupamMu B! 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMu B! 1
61 O0BEM TPU3MBI 1
62 O0BEM IpU3MBI 1




63 O0BEM TIPU3MBI

KonTtponbHas padora o teme "OO0bEMBI

64 "
MHOI'OI'PaHHHUKOB

[ToBTOpEHHE, 0000IIEHNE CUCTEMATH3AIIHS
65 3nanuil. [locTpoeHue ceueHuii B
MHOTOTPaHHHKE

[ToBTOpEHME, 0000IIICHNE CUCTEMATU3AIIHS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUM: MEXKIY
66 JIBYMsI TOYKaMH, OT TOYKH JI0 IPSIMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH

67 Hroroas xonTpoapHas pabora

[ToBTOpenue, 0600IIeHHE CUCTEMAaTH3ALHS
3HaHUl. BeIYKCICHUE YITIOB: MEXIY

68 CKPEIMBAOIIUMHUCS MPSIMBIMH, MEXKITY
IPSIMOH | TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIJIOB MEXKY TIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Coepa u map: eHTp, paauyc, JUaMeTp;
IUIOIIA/Ib TIOBEPXHOCTH CHEepbl
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans cheps

N3o6paxenue chepsl, mapa Ha
iockoctu. CeueHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne NUIMHAPA Ha TUIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TUTOCKOCTBIO, TAPATIIICIIBHON WUITH
MEePIEeHIUKYISIPHON OCH IIUIUH/PA)

Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHHMYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU

Konyc: ocHoBaHue 1 BepiInHa,
oOpa3yolas 1 och; MJI01aab OOKOBOH U
MOJTHOW NMOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHUS M OOKOBas




IIOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, MapauIeIbHONH OCHOBAHHIO,
U IUIOCKOCTBIO, POXOISIIEH yepes
BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B
MHOTOTPaHHUK WJIM B TEJIO BPALICHUS

13 [Tonsitue 06 06b€Me. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BéM UIHHIIPA, KOHYCA

15 O06BEM mapa u riomazs chepbl
[TogoOHbIE TeNa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MKy TUIOIIAASIMU
MMOBEPXHOCTEH, 00bEMaMU MMOJOOHBIX TEI

17 KOHTpOJ'II)I'-'Iafl ']{oa60Ta o remMaM "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH ¥ B MPOCTPAHCTBE

19 CrnosxeHue v BHIYUTaHNE BEKTOPOB

20 YMHOXeHHE BEeKTOpa Ha YHCIIO
Pasnoxxenne BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napauiesienumnea
Pemenwue 3amay, CBSI3aHHBIX C

22 MIPUMEHEHUEM TIPaBIII JeMCTBUIA ¢
BEKTOpaMH

23 [TpsmMoyronbHas cucTeMa KOOPAHHAT B

npoctpancTBe. KoopmHaThl BeKTOpa.




[Ipocreiimue 3aa4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKaasipHOE
MIPOU3BE/ICHNE BEKTOPOB

Beruncienue yrioB MeXay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEIICHUU T€OMETPUUECKUX 3a/1a
Kontponbnas padota o teme "Bektopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUIAHUMETPUH

29

30

31

32

IToBTOpEeHME, 0000IIEHNE U
cucreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUHU U METOABI UX PCIICHUA

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
IIAaHUMETPHUU U METOABI UX PCIICHUA

[ToBTOpeHme, 0600IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33

Wtorosas koHTpoJIbHAs paboTa

34

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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