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IHHOACHUTEJBHAA 3AIINCKA

Jannas paboyas nmporpamma y4eOHOro Kypca «Martemaruka: reometpusi» ais 11 kmacca
pa3paboTaHa B COOTBETCTBUHU C:
1. ®enepanbHBIM TOCYZAPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM CPEIHEro OOIIero
obOpazoBanus / npuka3 MuHucrepcTBa obpazoBaHusi U Hayku Poccuiickoit ®denepanuu ot 17
nexkabps 2012 roma Ne 413 «O06 yrBepkaeHUH (GeAepaTbHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNbHOT0 CTaHJapTa CPETHETO 00IIero 00pa3oBaHuUsY;
2. denepanpHON paboueil mporpaMMmoi cpeanero obmiero oopazoBanus. Matemaruka (6a30BbIi
ypoBenb) (st 10-11 kmaccoB oOpa3zoBaTenbHBIX Opranu3anuii) — Mocksa, 2023;
3. Teomerpus. 10-11 xmaccel: yqeOHUK a7 0011€00pa30BaTEIbHBIX OPraHU3aIMii: 0a30BbIi U
yrayonennbii  ypoBau / JI.C.Artanacsn, B.®.byryzos, C.b. Kamommes u ap. — M.:
ITpocsemenue, 2014 — 255 c.
4. OcHOBHOI 00pa30BaTEIBPHON MPOrpaMMoOi cpeaHero odmiero oopasoanus (11 kimacc) MBOY
«POTHUKOBCKAS IITKOJIA-TUMHA3HS;
5. [Nonoxxenuem o paboueit nmporpamme (GI'OC-2021).
Cpok peanu3zarmu nporpammbl — 2023-2024 y4eOHBIN TOI.

Pabouas nporpamma ydye6Horo kypca «I'eomerpus» 0a30BOro ypoBHs it 00y4aroluxcs
11 xmacca pa3paboraHa Ha ocHOBe DenepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpemHero oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HOpPeIbBISEMbIX K MaTeMAaTHYECKOMY OOpa30BaHUIO, U TPAAULUNA POCCUHCKOro 0Opa3oBaHMSL.
Peanuzanuss  mporpaMmbl  o0OecrieuyuBaeT  OBJIAZICHHE  KJIIOUYEBBIMM  KOMIIETEHLMSIMH,
COCTABIIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOMIEKYIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH 00YJaIOLTHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eGHOro Kypca IeOMETpUM Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs
00ycJIOBJI€Ha MPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX U MPEIMETHBIX Ppe3yJbTaToB
00y4eHHs] TEOMETPHH B HANpaBJIEHUHU JIMYHOCTHOIO Pa3BUTUs OOydaromuxcs, (OpMHUPOBAHUS
(GYHKIIMOHAJIBHOW MaTeMaTH4YeCKONM I'pPaMOTHOCTH, M3Y4YEHHS JAPYrUX Y4eOHBIX JUCLMILIUH.
PazButne y oOydaroumuxcsi MpaBUIBHBIX IPEACTABIEHUI O CYIIHOCTH U IPOUCXOXKICHUH
reOMEeTpUYECKUX aOCTpaKLUii, COOTHOIIECHUN PEabHOTO U HEaIbHOI0, XapaKTepe OTpaKeHUs
MaTE€MaTUYeCKOW HAyKOM SIBIICHUH M IPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTHYeCKOr0 MOJCIMPOBAHMS B HAy4YHOM IIO3HAHWM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAYYHOIO MHUPOBO33PEHUS YUAIIMXCsS, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBisieTcsl OOHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CPEIHEro OOILEero
0o0pa3oBaHus, TaK KaK OOECIEeYMBAET BO3MOYKHOCTb M3Y4EHHUS KaK IUCIMIUIMH €CTECTBEHHO-
Hay4HOU HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (HOpMUPYyEeMOe MpPH H3YyYEHHH OOYYAIOUMMHCS MOHATHHHBIX
OCHOB TE€OMETPUM H MOCTPOCHMM UENOYKH JIOTHYECKUX YTBEPKICHUW B XOJ€ pEUICHUS
F€OMETPUYECKUX 3aJa4, yYMEHHUE BBIABATaTh M ONPOBEpPraTh THUIIOTE3bl HEIOCPEACTBEHHO
UCIIOJIB3YIOTCSL IIPU PELICHUH 3aJa4 E€CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHne OpHEHTHPOBAaTbCA B IIPOCTPAHCTBE WIPAET CYIIECTBEHHYID pOJIb BO BCEX
o0nacTsax JesTeabHOCTH 4denoBeka. OpueHTalusi 4YelnoBeKa BO BPEMEHU M IPOCTPAHCTBE —



HEOOXOMMOE YCIIOBHE €r0 COIUAIBLHOTO OBITHA, (hopMa OTpPaKEHHUS OKPYXKAIOIIETO0 MHUPA,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHHs  ACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3Hble BUAbI Y4€OHOH U TPYJOBOM
NEeSITETIbHOCTH, SIBISICTCS OJHUM M3 TPO(ECCHOHATBHO BaKHBIX Ka4yeCTB, MOATOMY aKTyalbHa
3ajaya GOPMHUPOBAHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOr0 MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B TMOJATOTOBKE K MPAKTUYECKON
JESITeILHOCTH 110 MHOTUM HAIIPABJICHUSM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE 00yUCHHSI
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 0OecleueHHe
BO3MOXKHOCTH MPHOOPETEHUSI U UCIIOIB30BAHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHN U
JecTBUH, Crienu(UIHBIX T€OMETPUU, BO3SMOXXHOCTH YCIIELTHOTO MPOJAO0IDKEHHUS 00pa30BaHus MO
CHEHUATBHOCTSIM, HE CBS3aHHBIM C IMPHUKJIAHBIM HCIIOJIB30BAHUEM T€OMETPHHU.

[lporpamMa 1o reoMeTpurM Ha 0a30BOM YPOBHE NpEAHA3HAYCHA JUIS OOYYaIOIIMXCS
CpeIHEW IIKOJbI, HE HCHBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJHEHHH HA YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC JJIs
JKU3HU B COBPEMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO
Oosee rIyO0OKO, €CITM B JaJIbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUIECKUX 3HAHUSIX B
po(hecCUOHATIBHON e TENbHOCTH.

JloCTroKEHHE TIeNTM OCBOCHUS MPOTPaMMbl 00ECIICYUBACTCSI PEIICHHEM COOTBETCTBYIOIIMX
3ajau. [IpuoputeTHBIMU 3a7jauaMu OCBOCHUs Kypca «I'eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPHHM KaK 4YacTH MHUPOBOH KYJIBTYphl U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;
e (opMupOBaHHME TIPEACTABJICHUS O MHOTOTPAaHHUKAX M TellaX BPAIICHUS KaKk o
BOKHEHIINX MaTEMAaTHYECKUX MOJEISIX, MMO3BOJISIONINX OMKMCHIBATh U M3Y4aTh pa3HbIC
SBJICHUSI OKPY’KAIOLIET0 MUPA;

e (opMupoBaHHE YMEHHS paCIO3HABaTh Ha YEPTEXkKax, MOJCISAX M B PEaTbHOM MHUpE
MHOTOTPaHHHKH U TeJla BpaIlCHHUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKeHHIX
MPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAaHHUKAX U
TeJax BpalleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3aja4; (OpPMHUPOBAHHE YMEHHUS
MPOBOAWTH  HECJOXHBIE  JOKa3aTelbHbIE  PpAcCyXJCHHs B  XOJA€  pEIICHHUS
CTEpEOMETPUIECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® Dpa3BUTHE MHTEIUIEKTYAIbHBIX W  TBOPYECKHX CcHOcoOHOcTell  o0ywaromumxcs,
MI03HABATEBHOW aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opmupoBaHHe (PYHKIIMOHAIBHOM TPaMOTHOCTH, PEJICBAaHTHON T'€OMETPHM: YMEHHE
pacrio3HaBaTh MPOSBICHUS TEOMETPUUYECKHUX TIOHATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
pCATbHBIX JKU3HCHHBIX CHUTYallUsSX W TPH HW3y4EeHUHW JIAPYTUX Y4EOHBIX TPEIMETOB,
NPOSIBJIIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha SA3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENH, NPUMEHITh OCBOEHHBIN
TEOMETPUYECKUN  ammapaT JUisl pemeHus NPaKTUKO-OPHEHTHPOBAHHBIX — 3a/1ad,
UHTEPIPETHPOBATH U OIICHUBATH TOTYICHHBIE PE3yJIbTaTHI.



OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbI SIBJSIETCS] BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayaje €ro M3ydyeHus 3ajad, pELIaeMbIX Ha YPOBHE MHTYUTHUBHOIO [IO3HAHUA, U
onpenenéHHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYJIHUPYET NPOTEKAaHUE HWHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JAJIbHENIIEMY U3YUEHHUIO PEIMETA.

[Ipeamourenue OTAAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHsS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
JeATEeIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEICTAaBICHUNM y Yydalmuxcsi B Kypce
CTEpEOMETPUU MPOBOJIUTCS 3a CUET peIlleHUs 3a7a4d Ha CO3/IlaHue MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za MPOBOAMUTCS C
OTIOPOil Ha HATJISITHOCTh, @ OTIEPUPOBAHNE 00Pa30M — B YCIOBUSAX OTBJIICUCHHS OT HATJISIHOCTH,
MBICJIICHHOT'O U3MEHEHHUS €r0 HCXOAHOTO COJAEPKAHMS.

OcHOBHBIE coaepkaTenbHble JuHMUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeesieTcsi He TOIbKO
[0 COJIEpP’KaTeNbHBIM JUHUSM, HO W IO TrojJaM OOy4YeHHs Ha YpPOBHE CpEIHEro OOIIero
o0OpasoBaHwUsl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOILEE IPEAMETHBIM pe3yjbTaTaM OCBOEHUS
paboueii mporpaMmbl, pacpeAeIEHHBIM 10 ToaM 00y4eHUs, CTPYKTYPHPOBAHO TAKUM 00pa3oMm,
4TOOBl  OBJAJIEHUE TCOMETPHUUECKMMM TMOHATUSMHU M  HaBBIKAMH  OCYILIECTBISUIOCH
MOCNEA0OBATENbHO M MOCTYHATeNbHO, C COOJIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIINCH B OOIIYI0 CHCTEMY I'€OMETPUIECKUX MPEACTABICHNH 00yJaromuxcs,
pacumupsis U yrayouss e€, o0pa3ys IpoYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B HeAento B 10 kimacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga o0yudenus - 102 yueOHbIX yaca.

Opnako, cornacHo yuebHnoro ana MbOY «PogHuKOBCKas IKOJIa-TUMHA3H) Ha
u3ydeHue Kypca «MareMaTuka: reOMeTpHs» BbIIEJICHO 2 yaca JJIsl KAYeCTBEHHOTO YCBOSHUS
yueOHOro MaTepuana 1 MoAroToBku k cuade ['MA.



COJAEP)KAHUE YYEBHOI'O KYPCA
11 KUIIACC

Tesa BpalmeHus

[{unuHapuyeckas MOBEPXHOCTh, 00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
HUIMHIpUYECKOl moBepxHocTU. L{unmHap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yrollne KOHWYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepllIMHA, OOpasyiolas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paadyc, AUaMeTp; IJIOMIAAh IMOBEPXHOCTH cdepbl. BizaumHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIas chepol.

N3o00paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYcA.

KomOunauuu Tten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUYEHHUS KOHyca
(mapaJienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B ipocTpaHcTBe. C10’KeHNE U BBIYUTAaHUE BEKTOPOB. Y MHOYKEHHE
BEeKTOpa Ha uyucio. Pa3noxeHue BeKkTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHu.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaunHarsl BekTopa. IIpocreimme
3aJaud B KOOpJAMHATaX. YTrol Mexay Bekropamu. CKalsgpHOe NpPOU3BEACHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pELIEHNN T€OMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3yOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXJAHCKOW IMO3UIMM OOydaroulerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOLIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLHUAIBHBIMH HHCTUTYTAMU B
COOTBETCTBUM € UX (QYHKIMIMU 1 Ha3HAYEHUEM.

ITaTrpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM IPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K IPOLLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTMD)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, dTUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAYyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUuH, pacCyXIeHHH; BOCHPUUMYHMBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBaA.

Du3nyecKoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHWEM LIEHHOCTU TPYJOJIO0US; UHTEPECOM K Pa3IMYHBIM
chepam npodhecCuOHATBHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
peIlIeHN IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BJIMSHUS COILHAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
II00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  I[pUMEHEHHe
MaTeMaTHYeCKUX 3HAHMUHN Ui pPelIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI1 OKPYKAIOILEH CPEJIbI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAllOB €€ pa3BUTUS UM 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KYJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOGKTHYKHD M  HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS POrPaMMBbI yueOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvuvie noznasamenshsie oelicmaus, obecneyusarom opmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICAIoWe20 Mupd,
npUMeHeHUe 102UYeCcKUX, UCCIe008amenbCKUX onepayuli, ymeHuu pabomams ¢ uHgopmayuet).

ba3zoBble Jloru4eckue AeiicTBUA:

® BBUIBJISATh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy NOHATUAMH; (POPMYyIUpPOBATh OIpPENEsICHUs MOHITUI;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU IPOBOJIUMOI0O aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHbIE;

® BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSAX; IpeansaraTb KPUTEpUU MJIs BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (TIpsSMBbIe
U OT TPOTHUBHOIO), BBICTPaUBaTh APryMEHTAlMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOAAMIMNNA ¢ YYETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPOodIeMy, YCTaHABIUBATD
HUCKOMO€ U JlaHHO€, (OpPMHUpPOBATH THUIIOTE3y, APrYMEHTHUPOBATh CBOIO IO3UIIMIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObBeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, IIPOLIECCAMU;

® camMoCTOATEeNHbHO (opMynupoBaTh OOOOIIEHWS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEAEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHU, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MPOLECCA, 4 TAKIKC BBIABUTATh NPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISBIIATH A€ULUTHI UH(DOPMALIUK, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLICHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiIMYHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvhvle KoMMmyHuKamugeHwvle Oeliicmsus, 0becnewusaionm coopmuposaHHocmy
COYUANBHBIX HABLIKOS 00YUAIOUWUXCAL.
Oomenue:

BOCIIPMHUMAThb U (bOpMy.HI/IpOBaTI) CYXXACHNA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOJy PEIICHHs 3a/1a4ui, KOMMEHTUPOBATh
HOJTYYeHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIlBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
O0OHapY)XMBaTh pa3inure M CXOJCTBO MO3UIMH; B KOPPEKTHOH (opme (HopMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPEACTAaBIATE PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJIb30BATh NMPEHMYINECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
Npyd pemIeHWH Y4YeOHBIX 3a/Ja4y, NPUHUMATh IIeJb COBMECTHOW JIEATENBbHOCTH,
IUIAaHUPOBaTh OpPraHM3ALMI0 COBMECTHOM paboThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBAapUBAThCS, OOCYXKJIaThb MPOLECC M pe3ylnbTaT paboThl; 0000IaTh MHEHMS
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOI YacTh pPaOOTHI W KOOPAMHHPOBATH CBOU
JEWCTBUS C IPYTUMH WICHAMHU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIINIA
HPOAYKT 110 KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vnusepcanvhuie pezynamuenuie delicmsus, obecneuusaiom @GopmuposaHue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJISITh IUIaH, AITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHONW pedleKkcun Kak OCO3HAHUS COBEPIIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX IPOLECCOB, MX PpPe3ylbTaToOB; BIAJAETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
11 KUIIACC

OnepupoBatb MOHSITUAMU: LHWIMHpUYECKas HOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON MOBEPXHOCTHU; IIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNYECKOH
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

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

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMU: IIAPOBOIM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOLIAM MOBEPXHOCTEH TeNl BpallleHUsl, TEOMETPUUYECKUX TEI C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIIEHUS.

BbluncnsTe COOTHOLIEHUS MEXIY IUIOLIaJIMU MOBEPXHOCTEW M 00bEMAMM IMOJO0OHBIX
Tel.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHus.

N3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUTypax, MPECTABIECHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBInonHATE 1eHCTBUS CII0KEHUSI BEKTOPOB, BHIUNTAHHUS BEKTOPOB U YMHOXEHHUS BEKTOpa
Ha YUCI0, OOBSICHAThH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJsIpHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTs cymMMy BEKTOpPOB U MPOU3BEJCHHE BEKTOPA Ha YKMCIIO, YTOJl MEKIY BEKTOpaMU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpIUHAT.



[lpuMeHATh TeOMeTpUYecKHe (aKThl JJIsl PEUICHUS CTEPEOMETPUYECKUX  3ajad,
npeamnojgararomux HECKOJIbKO IMaroB PCIICHHA, CCJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

Pemate mpocTeiiiime reoMeTpuIecKue 3a1aui Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
MeTo/1a.

Pemrate 3aJa4yr Ha JO0Ka3aTCJIIbCTBO MATEMAaTHYCCKHUX OTHOIIIEHUU U HaXO0XICHHUC
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WKW aJIrOpuT™MaM, MpUMCHAA U3BCCTHBIC MCTOAbI IPU
pEIICHUH CTaHIAPTHBIX MATEeMaTUYECKUX 3a71a4.

[IpuMeHATh MPOCTEUIINE MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUCCKUX 3a/1aY.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
MNPUMCHATH HU3Y4YCHHBIC IIOHATUA B rnmpomnecce IIOHUCKa peICHUA MaTeMaTn4dYCcCKn
chopMyITUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BAaTh MMOCTPOCHHBIC MOJEIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHMX TOHITHH M TEOpeM,
anmapara anreOpbl; peniath MPaKTHYECKUE 3a/1a41, CBSI3aHHbIC ¢ HAXOXKICHHEM IeOMETPHYECKUX
BCJIIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne (uudpossbie)
HanmeHnoBaHue pa3aeioB 4 TeM IPOrpaMMbl Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1. BexkTops! B mpocTpaHCcTBE 10 1
2. Meroa koopAuHAT B IPOCTpaHCTBE. JIBUKEHUS 15 1
3. Temna BpamieHus 16 1
4. OOBEMEBI TN 17 1
5 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 10 |
' 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KJIACC

N HaumeHoBaHue Kou-Bo
. pa3/ieioB U TeM 4acoB
n/n IIporpammHoe conepkanue OcHoOBHbBIE BU/IbI 1eSITeIbHOCTH YYALIMXCS
IporpamMmal Bcero
Bexkrtops! B mpocTpaHcTBe BeKTop Ha IIOCKOCTH | B POCTPAHCTBE. AKTyam3upoBath (HaKkThl U METOBI TNIAHUMETPUH,
CIOCHHE ¥ BEITUTAHHE BEKTOPOB, peNieBaHTHBIC TEME, TPOBOJIUTH AHAJIOTHH.
VMHOKeHHe BEKTOpa Ha 4HCITo. Pasnokenne OneprpoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.
10 BEKTOPA [0 TPEM HEKOMILTAHADHBIM DopMyTUpOBaTh MPABUIIO NApAIICTCIUIICA PH
BexTopam. TIPaBHII0 MapaLICICIHITCHA. CIIOKEHUH BeKTOPOB. CKIIaIbIBATh, BEIYUTATh
Pewenune 3a1a4, CBS3aHHBIX ¢ IPUMEHEHUEM BCKTOPEL, yMH?maTL BCKTOp Ha IH/ICVHO' Hsysats
[IPABIIT /IHCTBHUA ¢ BEKTOPAMI. OCHOBHBIC CBOWCTBA 3THX OTCpaIIHi.
Meton KoopauHar B JaBatb onpezencHre MPsIMOYTONBHOM CHCTEMBI
HpOCTpaHCTBe. I[BI/I)KGHI/ISI KOOpAWHAT B IPOCTPAHCTBE. BblpaSI/ITL
TIpAMOYTOJTbHAS CHCTEMA KOOD/IHHAT B KOOP/IMHATHI BEKTOPA Yepe3 KOOPIMHATHI €T0
npoctpancTBe. KoopauHatel BekTopa. KOHIIOB. BBIBOJHTE, HCTIOIB30BaTh HOpMYITY
Tpocreiiie 3a1auu B KOOAUHATAX. YO JUTMHBI BEKTOPA U PACCTOSTHHUS MEXKTy TOYKAMH.
MeTy BeKTopamit. CKalspHOe BeIpaxats ckansipHOe MPOU3BEICHUE BEKTOPOB
15 Npom3Be IeHpe BeKTOPOB. Boiurcienue yrios | 1EPE3 HX KOOPIMHATEL, BLIYHCIATE YTOI MEXKY
METy TIPSIMBIMH ¥ TUTOCKOCTSMH. JIBYMST BEKTOpaMH, z[VByMﬂ npsiMbiMu. Haxoauts
KOOp/IMHATHO-BEKTOPHBII METOJI Iy YIOoJl MEXY HPSAMOM U IIIOCKOCTBIO, YTOJI MEXKAY
DCIICHHH FeOMETPHHECKAX 3a7at JIBYMSI IDIOCKOCTSIMH aHATUTUISCKUME METOIaMU.
BrIBOHTE, HCIIONTE30BaTh OPMYITY PACCTOSIHUS OT
TOYKH A0 IIJIOCKOCTH
Hunuaapuyeckast TOBEPXHOCTb, OOBACHSTH, YTO HA3BIBAIOT IHMJIMHIPOM, HA3bIBAThH
Tena BpameHms 16 00pasyromue HMIMHAPHIECKOR €ro 3JeMeHThl. M3ydaTh, OOBSACHATH, KaK TOIYYUTh

IIOBEPXHOCTH, OCb HHHHH}IpH‘IGCKOfI
MOBCPXHOCTH. ]_[I/IJ'II/IHI[pI OCHOBaHHA U

LAJIUHAP IYTEM

BriBomuTb,

BpallEHUs]  MPSMOYTOJIBHUKA.

WCIOJIB30BaTh dopmynel  ans




00KOBast TOBEPXHOCThH, 00Pa3yIomIas U OCh;
IJTOMIA > OOKOBOM M TIOJTHOM IMTOBEPXHOCTH.
Uzo0pakeHne MIAMHIPA HA TIOCKOCTH.
Paspéprka mununapa. CeueHus QUIMHIPA
(TIIOCKOCTHIO, TApaNIEIbHON WIH
MEPIEHANKYIIPHON OCH LIMIMHAPA).
Konnueckast moBepxHOCTb, 00pa3yoLye
KOHHUYECKOH TTOBEPXHOCTH, OCh U BEpIIIMHA
KOHHMYeCKOU noBepxHocTH. Konyc:
OCHOBaHUE U BEepIIMHA, 00pa3yromas U OCh;
IUIOINAAb. OOKOBOH U TMOJIHON TTOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yoIIne 1 BRICOTA;
OCHOBaHUA U 6OKOBaH IMOBECPXHOCTh.
U300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka xonyca. Ceuenust KoHyca
(TIIOCKOCTRIO, TTApANIIENIbHOW OCHOBAHUIO, U

IUIOCKOCTBIO, IPOXOIAIIEH Yepe3 BepIInHY).

Cdepa u map: 1ieHTp, paauyc, AMamerp;
IUTONIA/b TOBEPXHOCTH cepbl. B3anmuoe
pacronoxxenne chepsl ¥ IIOCKOCTH;
KacaTeJbHas INIOCKOCTh K cepe; IIomaab
cdepsl. M3o0paxenne cdepsl, mapa Ha
mwiockoct. CedeHus mapa

BBIUHCICHHUS IUIOMIAT OOKOBOH IMOBEPXHOCTH
nwmHApa. V3ydaTth, pacmo3HaBaTh  Pa3BEPTKY
nuuHapa. M300paxkaTh HMUIUMHIP M €r0 CEUcHUS
IDIOCKOCTBIO, TPOXOMAIIEH depe3 ero  och,
napajuieIbHOM WM TEPIeHAUKYISIPHOM  OCH.
Haxoautek momanu 3Tux ceueHuil. MonaenupoBathb
peasbHbIC SI3BIKE

HCCIIEN0BATh

CUTyallun Ha
MOCTPOCHHBIC

TEOMETPHH,
MOJIeNIU C
MMOHSTHH.

HCIIOJIB30BAHUECM T€OMETPUICCKUX

OOBsCHATH, Kakoe TeJIO0 Ha3bIBAIOT KPYTOBBIM

KOHYCOM, Ha3bIBaTb €ro JSJICMCHTHI. I/I3yanL,
OOBSACHATH, KaK MONyYUTh KOHYC MYTEM BpaIlleHUS
OpsSIMOYTOJIBHOTO — TpeyroibHuKa.  M300paxarth
KOHYC W €r0 CEeYeHHUS IUIOCKOCTHIO, MPOXOMSIIeit
yepe3 0Ch, U IUIOCKOCTBIO, MEPIIEHANKYISPHON K
ocu. M3ydarb, pacro3HaBaTh pa3BEPTKY KOHYyca.
dbopMynel  uIs

wiom@aad OOKOBOW  TOBEPXHOCTH

BriBoauTE, HCIIOJIB30BAaTh
BBIUKCIIEHUSA
Haxonouts CEUCHHH,

KOHYCa. miomanun

OPOXOMAIIUX Y€pe3  BEPLIMHY KOHyca WA
NEePIEHIUKYISPHBIX ero ocu. OOBACHITH, Kakoe
TEJIO Ha3bIBACTCA yce‘léHHHM KOHYCOM. I/I3yanL,
OOBSICHATh, KaK €ro MOJYYHTh MYTEM BpaIICHUS
MPsIMOYTOJIBHOM Tpanenuu. BeIBOAUTE, TPUMEHATh
(opMynry nmnsi BBIUMCICHHS IUIONIand OOKOBOM
IIOBEPXHOCTH YCE4YEHHOT O KOHYcCa.
AKTyanu3upoBaTh (HaKkThl U METOMBI INIAHUMETPUH,
pelieBaHTHbIE TEME, MPOBOJAUTH aHaioruu. JlaBath
OMPEACIICHU C(l)epLI 1 11apa, uxX LICHTpa, paauyca,
chepy xak  urypy
BpallleHUs] OKpYXHOCTU. lccrnenoBaTe B3auMHOE

muamerpa.  OmnpenensTs

PAacCnoJIOKCHUC C(bepbl U TIOCKOCTH, ABYX cq)ep,




WUTIOCTPUPOBATh 3TO HA YepTeXaxX M PHUCYHKaX.
DopMyIHpOBaTh onpezaeleHue KacaTeabHOU
IUIOCKOCTH K cdepe, CBOWCTBO UM MpH3HAK
KacaTelbHOH  TUIOCKOCTH. 3HaKOMHTBCS €
reoJIe3NICCKUMHE JTHHUSIMHU Ha cepe

ITousttue 06 00BéMe. OCHOBHBIE CBOMCTBA

AKTyanu3upoBaTh (PaKkThl U METOBI
IJIAHUMETPHH, PEICBAHTHBIE TEME, IPOBOANUTD
aHaJoruH. BEIBOIUTB, UCTIONB30BATH POPMYJTBI
00BEMOB: IPU3MBIL, IIMHIPA, TAPAMUIBI,

OO6bEMBI TEN 17 00bEMOB Test. O0BEM IIMIMHAPA, KOHYCA. KOHYCa; yCeUEHHON MMPaMUABI U yCEUEHHOTO
OO0BEéM 1apa 1 momas chepsl KoHyca. Pemarh crepeomMeTpryecKue 3a1a4y,
CBSI3aHHBIC C BEIYHCIICHHEM 00BEMOB.
dopmMyaHpoBaTh ONpe/eIeHHE IAPOBOro
CEerMEHTa, [IIAPOBOTO CJIOSI, IIAPOBOTO CEKTOPA.
Pemath npocreiiime 3aaui Ha HAXOXKICHUE
JUTMH U YTJIOB B TEOMETPUYECKUX PUrypax
OcHoBHbIe GUrypsl, GakTbl, TEOPEMbI Kypca y P Purypax,
pUMeHsITh TeopemMy [lugaropa, TeopemMsl
[UITAHUMETPHH. 3a1auy TUIAHUMETPUH
CHHYCOB U KOCHHYCOB. HaxoauTs miomniaap
[ToBTOpenue, 06061IeHNE, MeTo 1Bl uX perenus. OCHOBHbIE (PUTYPHI,
. 10 MHOTOYTOJIbHUKA, Kpyra. Pacro3HaBath
CUCTEMaTHU3alusl 3HAaHUM (bakThI, TEOPEMBI Kypca CTEPEOMETPHUH.
110,100HbIe (QDUTYPBI, HAXOAUTH OTHOIICHUS JUTHH U
3aiaun CTepeOMETPUH U METOBI UX N
iommaieit. Vicrnosap30BaTh Npu peuieHHH
eILICHHS
P CTEPEOMETPHYECKHUX 3a/1au (PaKThl © METOIBI
[UTAHUMETPHU
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuia n3o0paskeHus! Ha pUCYHKaX: 1

n300pakeHMsl IIIOCKOCTEH, MapauienbHbIX

HPAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH, |

nepeceKaroluecs npsimast v IIoCKoCTh

[TonsTHs: nepecekarouecs MIOCKOCTH, |

nepeceKaroIuecs npsmas 1 miockocThb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,

n300pa’keHre MHOTOIPaHHUKOB Ha 1

PHUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEKAX

HauanbHble cBeieHus 0 Ky0e v nupamue,

ux pa3BEépTku U Mozenu. CedeHus 1

MHOT'OT'PpaHHUKOB

HavanpHbIe cBeneHns 0 KyOe U mupamusie,
UX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPaHHUKOB

[MTousTHEe 00 aKCHOMATHUYECKOM
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

9 IIOCTPOCHHUHU CTEPEOMETPUU: AaKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS,
napajuleJbHbIE U CKPEIIHUBAIOIINECS
psiMble
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaulebHbIE MIPSIMbIE B
NPOCTPAHCTBE; MAPAIETBHOCTD TPEX
IPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpanctse: [lapamiensHoCcTh npsAMoii 1
IJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapaeabHOCTB TUIOCKOCTEN:
napauleIbHbIE III0OCKOCTU

18 CBolicTBa napauiebHBIX MIIOCKOCTEN

19 [Ipocreiimue npocTpaHCTBEHHBIE (PUTYPHI

HA TUIOCKOCTH: TETPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenue ceuenuii

21 [Toctpoenue ceuenuit
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TPOCTPAHCTBE.
[TapanienbHOCTh NPAMBIX U IUIOCKOCTEMR"
[IeprieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
NEePIEeHIUKYIISPHBIE K IIIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IUIOCKOCTH

29 TeopeMa o psIMOM NEPIIEHANKYIISIPHOU
IIJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISPHON
MIJIOCKOCTH
[lepneniuKynsIip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

1 [leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paACCTOAHHUC OT




HpHMOfI J0 IIIIOCKOCTH

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH
[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJI, TMHENHBIN yroil
JIBYTPAHHOI'O yIJla
[TepnieHAUKYJIAPHOCTD MIIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IUIOCKOCTER
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nepneHaUKyIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX nepneHaUKyIApax
KonTponbHas pabora no Temam

44 "TleprieH IUKYISIPHOCTD MPSIMBIX U

mIockocTe" u "Y bl MEXAy NPSAMBIMU U




45

IUIOCKOCTIMHA"

[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajuIeIIeIUIIEe U €r0 CBOWCTBA
[Tupamuia: n-yroypHas nupamMuzia, rpaHy u
OCHOBaHUE MUPaMU/JIbl; OOKOBAsl U MOJIHAS
IIOBEPXHOCTh NTHUPAMU/IbI; IPABWIIBHAS U
yCeuY€HHas nupaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
npu3sMa 1 npaBuJibHasA NUpaMuaa,
[paBUJIbHAS TPEYrojbHasA MUpaMuia U
IPAaBWIBHBIN TeTpasip; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOT'paHHHUKAX: OKTadp, JOJACKadJIp U
HKOCAdIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napajiejicnmIc1ax, rnmpaBUJIbHbIX
MHOTI'OI'paHHUKax




Brrancnenue 351eMeHTOB MHOI'OI'paHHUKOB:

52 pé6pa, TuaroHanu, yribl !
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTH TPSMOI IPU3MBI, TUIOIIA b 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSIMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABUILHOW MTUPAMUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMUJIBI
55 KonTtponpsHast pabora o Teme |
"MHororpanHukm"
56 [Tonsarue 06 06vEMeE 1
57 O0BEM TUpaMuIbI 1
58 O0bEM upamMu/Ibl 1
59 O0BEM TUpaMuIbI 1
60 O0bEM upamMuIbl 1
61 O0BEM TPU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas pabota no reme "OObEMBI 1
MHOT'OIPAaHHUKOB"
[ToBTOpeHue, 06001IEHNE CHCTEeMAaTHU3AIIUS
65 3HaHuil. [locTtpoeHue ceuennii B 1
MHOTOTPaHHHKE
[ToBTOpEeHUEe, 06001IeHNE CHCTeMaTU3AIIUS
66 3HaHWUW. BeruncieHue paccTosHUN: MEXIy 1

ABYMS TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH O0 IIJIOCKOCTH, MEXKIAY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IPSMOM U TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b TOBEPXHOCTH CEphbI

B3aunmMHoe pacrionoxxeHue chepbl u
IJIOCKOCTH; KacaTellbHas MII0CKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHIUKYISPHON OCH LIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnime
KOHHUYECKOM IMOBEPXHOCTHU, OCb
BEpIIMHA KOHMYECKOW TOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue 1

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEepIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIU B TEJIO BpAIICHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas chepsl
[Tomo6HbIE Tena B MPOCTPAHCTBE.

16 CooTHoIEHNsT MEXy IIOMAASIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 Cno>xeHue 1 BhIYMTAHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOpPHBIN METOT TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUEe, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun
ITaHUMCETPUU U MCTOABI UX PCUHICHUA




IToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHmE, 0000IIEHNE U
1 cucrtemaTtusanus 3Hanuil. OCHOBHbIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUU
33 HroroBast koHTpoIbHAs paboTa 1 1
34 [ToBTOpeHME, 0606III€HIfC " |
CUCTeMAaTH3aIWsl 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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