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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IJis
oOydaromuxcsi 11 kmaccoB  paspaborana Ha  ocHOoBe  DeaepaiabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 00pa30BaHUS.
Peanu3arus mporpamMmbl 00ecrieqnBacT OBIAICHUE KIFOYEBHIMA KOMIETCHIIMSIMH,
COCTaBIISIONIUMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOTO 0OO0pa30BaHUA,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JMYHOCTHOTO M IT03HABATEIBHOTO Pa3BHTHS
JUYHOCTH 00YJarOIIXCsl.

PabGouas nporpamma yuebHoro npeamera «I'eometpusi. bazoBbiii ypoBEeHb
U1 001Ieo0pa3oBaTeibHBIX —OpraHu3alui  cpeaHero oOmero oOpa3oBaHUS
COCTaBJICHAa B COOTBETCTBUU C ¢ yuéToM Paboueit mporpammel Bociiutanusi MAOY
«COHI Ne19y.

Hcnonb3yemblie yueOHUKH:
['eometpusi. 10-11 kmaccwl. YueOHuk st o01meo0pa3oBaTebHbIX OpPraHU3aIUN:
6a30BbIit 1 yriyonennsiit ypoBuu / JI.C. Atanacsu. — M.: [Ipocsemienue, 2019.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxHOCTh yueOHOro Kypca T€OMETpPUM Ha YPOBHE CpEIHEro o0IIero
o0Opa3oBaHusi OOYCIIOBJIEHAa MPAKTUYECKOW 3HAYMMOCTBIO METAalpeJAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTUSL OO0ydYarommxcs, (QOpMHUPOBAaHUS (PYHKIMOHAIBHOW MAaTEMaTHYeCKOU
IPaMOTHOCTH, U3yUeHUS APYTruX Y4eOHBIX AUCUUIUIMH. Pa3Butue y oOydaromuxcs
NPaBUJIbHBIX MPEJCTABICHUNA O CYIIHOCTH M IMPOUCXOKICHUU T€OMETPHUECKUX
a0CTpakuuid, COOTHOIIEHUH PEATbHOTO M HJIEATBHOT0, XapaKTepe OTPaKeHUS
MAaTeMaTHYECKOW HAyKOW SBIEHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yyalmxcs, a TakkKe KauyeCTB MBIIICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o0pa3oBaHus, TaK Kak O0O0ECIEYMBAET BO3MOXKHOCTh M3Y4YEHHUS Kak
JMCLUIUIMH €CTeCTBEHHO-HAYYHOUM HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOI.

Jlornueckoe MblnUIeHHE, (HOpMUpYyeMOe IMpU H3YyYEHHH OOy4arolmIUMUCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKHX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPraTh



TUMOTE3bl HEMOCPEACTBEHHO HCMOJB3YIOTCS MPU PEUICHUH 3a/ad €CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.
YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATenbHOCTH yenoBeka. OpHeHTalusl 4YeloBeKa BO BPEMEHH U
POCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO ObITHS, (opMa
OTPaXEHHS OKPYXKAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO MO3HAHUS M aKTHUBHOTO
npeobpazoBaHus  jAeWcTBUTENbHOCTH.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BENMHSIET pa3Hble BUIbI Y4eOHOM U TPYAOBOW JEATEIBHOCTH,
SBIISIETCS. OAHUM M3 MPOQPECCHOHATHHO BAXKHBIX KadeCTB, TMOITOMY aKTyalbHa
3amadya (QopMUpOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYLIECTBEHHOITO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKOW AESITEIbHOCTH M0 MHOTMM HaIlPaBJICHUSM.
[lens ocBoeHusi mporpaMMmbl yuyeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHus U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBUM,
CHEIU(PUIHBIX T€OMETPUN, BO3MOXXHOCTH YCIEIIHOTO MPOJOJIKEHUSI 00pa30BaHUs
M0 CTELHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOJIb30BAHUEM T'€OMETPHH.
[Iporpamma 1o reoMeTpuu Ha ©0a30BOM ypOBHE IMIpeAHA3HAYEHA IS
o0y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKUE YMEHHS, CBSI3AHHbBIC
co crneuupuKod TEeOMETPUM U HEOOXOJMMbIE I >XU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETPHUIO Ooliee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HAHUAX B MPOGECCHOHATBLHON eI TEIbHOCTH.
JlocTikeHHe 1eM  OCBOEGHHMS TMPOrpaMMbl  00ECeuMBaeTCsl PELICHUEM
COOTBETCTBYIOIIMX 3aj1ady. [IlpuopuTeTHBIMKM  3aJadyaMud  OCBOEHHSI  Kypca
«["eomerpum» Ha 6a30BOM ypoBHE B 11 kiaccax sIBISIOTCS:
e (opMupoBaHHE TMPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOIl
KYJBTYpPbI U OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOLTUM MHPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TejlaX BpalleHUs
KaK O BaXHEHUIIMX MATEeMaTHUYECKUX MOJENSIX, MO3BOJISIONIMX ONMUCHIBAThH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHHE YMEHHs paclo3HaBaThb Ha YepTeXkKax, MOJEISIX U B

peaIbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIlEHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lad HAa TIOCTPOEHUS HAa U300paKeHUAX

POCTPAHCTBEHHBIX PUTYD;



e (dopMHpOBAaHHME YMEHHUS OMNEPUPOBATb OCHOBHBIMU TMOHSATHSIMH O
MHOTOIPAaHHHMKAaX M T€JaX BPALLEHUS U UX OCHOBHBIMU CBONCTBAaMU;

e OBJAJCHUE  aAJITOPUTMAMM  PEUIEHUS  OCHOBHBIX  THUIOB  3a]1ay;
dbopMHpOBaHHE  yYMEHHUS MPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIC
paccy X IeHus B XOJAE PEILICHHS CTEPEOMETPUUECKMX 3aJad M 3aJay C
IPaKTUYECKUM COJEPIKAHHUEM;

e pa3BuTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOyyJarouuxcsi, MO3HABATEIbHON  AKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue (byHKIHOHATIBHOM I'PAMOTHOCTH, pENIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS T[EOMETPUUYECKHX
HOHSTUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTYyallUsIX U TMPU HM3YyYEHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyaupoBaTh HX Ha S3bIKE
T€OMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEpEOMETpUM B Hayajle €ro H3y4YeHUs 3ajad, pellaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3yUYECHUIO NPEIMETA.

[IpeanoureHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydaluxcsi B KypC€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3JJaHUE  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C OMOpPOM Ha
HarJsgHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HaIJIATHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKAHMS.

OcHOBHBIE conepxkaTenbHble auHUKU Kypca «Il'eomerpum» B 11 kiaccax:
«MHuororpanHukn», «lIpsiMble U IIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenenseTcs HE TOJBKO IO COJAEP)KATENbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 o0I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOEGHHMS pabouell mporpaMmbl, paclpeAesi€éHHbBIM [0 TrojaM o0y4yeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oMm, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU



MOHATUSIMUA U HABBIKAMU OCYILECTBIISIIOCH MOCJIEI0BATENBHO U MOCTYMATENbHO, C
coOJTr0/IeHreM TIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIHNCH B
OOIIyI0 CHUCTEMY TE€OMETPUYECKHUX MPEICTABICHUN OOYyJaronIuXxcs, pacliupss U
yrayOnsis e€, o0pasys MpOoUHble MHO>KECTBEHHbBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usydyenue reometpun orBoautcs 1 yac B Hegenmo B 11 kiacce, Bcero 3a
roj o0yueHus - 34 yueGHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
11 KJIACC

Tesa Bpalmenus

HunmuHapuyeckas MOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UMJIUHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yrollas W OChb; IUIOMIAAb OOKOBOM U MOJHON
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTelbHasl MIOCKOCTh K cepe;
TJI0IIAhL CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
omnucaHHbIM okoJI0 cdepbl; chepa, BHUcaHHAsT B MHOTOIPAHHUK, WJIM TEJO
BpaLICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
NPsIMOYTOJIBHOTO Tapajiesnienunena M ciaeAcTBus u3 He€. OO0bEM LUITUHIpA,
KoHyca. O0BEM 11apa u 1Ioaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy U B npocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA YUCO0. Pa3zioxxeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBmwio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACUCTBHM € Bekrtopamu. I[IpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YToa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoopAumHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI 1 Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHN, pacCyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTE€MaTUYeCKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEed Ha NMPUMEHEHHWE MATEeMaTUUYECKUX 3HAHWUM ISl pEIIeHUs 3a1ad B
00JIaCTH  OKpYXarolieil cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOI'0 NTO3HAHMSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €€
pa3sBUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LIMBWIM3ALMUU; OBJIAJCHHEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYILIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowe2o0  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemyiaraTh ~ KPpUTEPUU  JUIS  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTryMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynarpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI IO pE3yiIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUIUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMUMBIX MJisi OTBETA
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B pa3NuyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJeHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PaKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, paclipeAesaTh BUABI pabOT, JOTOBaApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJACHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHHBATh COOTBETCTBUE peE3yJibTaTa LEIU M YCIOBUAM, OOBSICHSITDH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
11 KJIACC

OmnepupoBaTh MNOHATUSAMHU: LUIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolue
WIMHIPUYECKONM  MOBEPXHOCTH;  IWJIMHAP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3ymolire KOHUYeCKONH OBEPXHOCTH, KOHYC; ChepruyecKas HOBEPXHOCTb.

Pacno3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI OJTYUYEHUS TEJl BPALLIEHUSI.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OmnepupoBaTh MOHATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BHICOTA
CErMEHTa; IIAPOBOW CJIOW, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOLIAAM  IOBEPXHOCTEH Tel  BpaLICHMUS,
Tr€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OmnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, BIHCAaHHBIH B cdepy u
ONMCAaHHBIM OKO0JIO c(ephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbI4HCasTh COOTHOLIEHUST MEXIY IUIOIAIASIMHU IOBEPXHOCTEN M 00bEMaMU
MOT00HBIX TE.

N300paxaTh u3ydaemble (QUTypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOSHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BpAILCHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTeXax U
pPUCYHKaXx.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUSL CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBIICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaat0T.

[TpuMeHsTh IpaBUIIO Napajlieenuea.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAMH, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.



HaxoauTe cymMMy BEKTOPOB M IIPOM3BEIEHNE BEKTOPA HA YHCIIO, YTOJ MEXTY
BEKTOpPAMH, CKaJIPHOE TMPOU3BEACHHUE, pPACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTUHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOI CHCTEME KOOPAMHAT.

[lpumensTs Teomerpuueckue GakThl Ui PEIIEHUS CTEPEOMETPUUYECKHX
3aJ1a4, IPEeIOoJaraoluX HECKOIbKO I1aroB PeIIeHus, €CIH yCIOBHUS MPUMEHEHUS
3aJlaHbl B ABHOM (opMe.

Pemate mpocreiilye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a.

Pemate 3amaunm Ha [10Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOUICHUH U
HAX0XkJIEHUE FeOMETPUUECKUX BEITMYMH 10 00pa3laM Wil aJlrOpuTMaM, MpUMEHss
U3BECTHBIC METO/IbI PU PEIICHUH CTaHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[lpumeHsTh mpocTeWlIMe NpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUIECKHX 3a/1a4.

[TpuBoaUTH HpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KU3HHU, paCliO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpyuMeHsTh MOJNydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh PEabHBIC
CUTyalluM ¥ NPUMEHSITh W3y4YEHHbIC MOHATUS B MpoOIlecce IOHMCKAa pPELICHUS
MaTeMaTH4eCcKd CQOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEaTbHbIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarb
MPAKTHYECKHE 3a/1a4M, CBI3aHHBIC C HAXOXKJICHUEM I€OMETPUICCKIX BEIHUMH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )

NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcsl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1

[ToBTOpenue, 0600mIEeH e, 7 1

cucTeMaTH3allus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE INIVTAHUPOBAHUE
11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, 1namerp;
TUIOIIAb TOBEPXHOCTH CEpHI

BzanmMHoe pacrionoxxeHue chepbl 1
TUIOCKOCTH; KacaTelbHask TUIOCKOCTh K
chepe; iomanb chepsl

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

Hunmeaprdeckast HOBEPXHOCTb,
o0pa3yoIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[ummaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
I0Ia1b OOKOBOW U TIOJTHOU
MOBEPXHOCTH

N3o0pakeHne MuIMHApPaA HA TUIOCKOCTH.
Pazpéprra nmmnapa. Ceyenus

IMHApPA (TUIOCKOCTHIO, MapauIeIbHON
WM NEPIEHANUKYISIPHON OCH LIWIIMHIPA)

Konnueckasi moBepXHOCTH, 00pa3yromime
KOHMYECKOW MOBEPXHOCTH, OCh H




BCpIINHA KOHHMYECKOM MMOBCPXHOCTHU

Konyc: ocHOBaHuUE 1 BepIIMHa,
o0pa3yrolas 1 0Ch; IJI0MAab OOKOBOW U
MOJIHOM TOBEPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHHS U OOKOBasI
MTOBEPXHOCTh

10

N306paxkeHne KoHyca Ha MIO0CKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MTapauIeTIbHON
OCHOBAHHUIO, U INIOCKOCTHIO, TPOXOIAIIEH
4yepe3 BEPIIUHY)

11

KomOunanms Ten BpareHus u
MHOTOTPaHHUKOB

12

MHoOrorpanHuK, OIMCaHHBIN OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOTPaHHUK WX B TEJIO BPALLEHUS

13

[Tonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14

O0BEM UIMHIpa, KOHYCa

15

O06BEM mapa u rwiomaas cheps

16

[TogoOHBIE TENa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY ILTOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMK TIOIOOHBIX TEIT

17

KonrtponsHas pabora no Temam "Terna
BpamieHus" u "O0beMbl Ten"

18

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19

CrnoskeHne U BEIYATAaHHUE BCKTOPOB




20

YMHOkKEHUE BEKTOpa Ha YHUCIIO

21

Paznoxenue Bektopa 1o Tpém
HEKOMIUIaHAPHBIM BeKTopaMm. [Ipasuio
napajienenuneaa

22

Pemenne 3ama4, cBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

23

[IpssMoyronpHas cucTeMa KOOpPIUHAT B
npoctpancTBe. KoopauHaTs! BeKTOpa.
[Ipocreiimme 3aa4n B KOOpAUHATAX

24

VYron mexay Bektopamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

25

Brruncnenue yrioB Mexy NpsIMbIMU U
MIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOT TPU
pEIIeHNH TeOMEeTPUUYECKUX 3aa4

27

KonTponpHas padbota mo Teme "BekTopsl
U KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 0600mEeHNE U
cucreMaru3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHmE, 0600IIEHNE U
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 0600mEeHNE U
cucTeMaTu3anys 3HaHui. 3agaqu




IIaHUMCETPUHA U METOJbI UX PCIICHUSA

[ToBTOpeHue, 0600mEeHNE U

31 CHCTEeMAaTH3alus 3HaHui. 3a1aun 1
TUTAHUMETPUU ¥ METOJIBI X PEIICHUS
[ToBTOpeHmEe, 0600IIEHNE U

1 cucreMaTusanus 3Haguii. OCHOBHEIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEeOMETPUU

33 HroroBast koHTpOIBHAS paboTa 1

34 [ToBTOpEHue, O606H.ICHI:I€ u |
CUCTEMaTH3aIusl 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10O 14

I[TPOIT'PAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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