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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS s
obyuaromuxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIApTa CPEeHEro 00I1Iero oopa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHUH, TPEABSIBIIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, WU TPAAUIUNA POCCUUCKOTO 0OOpa3oBaHUs.
Peanuszamnus nporpammbl 00ecIieYMBAaET OBIAICHNUE KIIOYEBBIMA KOMIIETCHIIMSIMH,
COCTaBISIIOIIMMH OCHOBY JJII CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYaIONTUXCS.

HEJIU N3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOTro Kypca reOMETpHH Ha ypPOBHE CPEIHEro 00IIero oopa3oBaHus
00yCIIOBJIEHa TPAKTUYECKOM 3HAYMMOCTBIO METAlpPEeIMETHBIX U MPEAMETHBIX
pe3ysbTaToB OOyuY€HUS TE€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO Pa3BUTHS
oOyyvaroruxcsi, GopMupoBaHus (HYHKIIMOHATIHLHON MaTeMaTHIeCKOW TPaMOTHOCTH,
U3YUYCHUS JPYTUX y4eOHBIX MUCHUIUIMH. Pa3BuTHe y 00ydaromuxcs mpaBUiIbHBIX
OpPEICTaBICHUM O CYUIHOCTH M MPOMCXOKICHUM T€OMETPUUYECKHX aOCTpakKlIuy,
COOTHOILIEHUH PEeajbHOI0 U UACATBHOr0, XapaKTepe OTPaKEHUs MaTEeMaTHYECKON
HAYKOM SIBJIEHUH U MPOIIECCOB PEajJIbHOTO MUPa, MECTE TEOMETPUHU B CUCTEME HAyK
U POJU MaTEMaTUYECKOr0 MOJCIMPOBAHUS B HAYYHOM TMO3HAHUU U B MPAKTHKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHMS yUYalIUXCs, a TaKkKe
Ka4yeCTB MBIIICHUS, HEOOXOAMUMBIX ISl aJlaliTallid B COBPEMEHHOM OOIIIECTRE.
I'eomeTpus SBISETCS OMHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMs, TaK KakK OOECIeuYrMBaeT BO3MOXKHOCTh W3YYCHHUS KaK JUCITUIUINH
€CTECTBEHHO-HAYYHOW HANPaBJIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbIIUICHHWE, (QOPMHUpYEMOE TMPH H3YYCHHH  OOYYarOIIMMHUCS
TIOHATHIHBIX OCHOB T€OMETPHH U MTOCTPOCHHUH IIETIOYKH JTIOTHUECKHUX YTBEPIKICHUN
B XOJI€ DEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBHUTaTh M ONpPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWW 3a7]ad eCTECTBEHHO-
HAYYHOTO IMKJIA, B YACTHOCTHU U3 Kypca (pu3uKHu.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTax JeATeNbHOCTH 4denoBeka. OpHeHTalus uYeloBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CoIuaibHOro ObITus, (opma
OTPaXCHHsSI OKPY’KAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0O0BEIMHSIET pa3Hble BUAbl Y4eOHOH M TPYHOBOM JESITEIBHOCTH,
ABISETCA OAHUM W3 MPOQPECCHOHATHHO BAKHBIX KA4eCTB, MOITOMY aKTyalbHa



3amada (QopMuUpoBaHHS y OOYyYaIOMUXCS MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUJIHOCTH OOpA3HOTO MBIIUICHUS] — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTH 10 MHOTUM HAIPABJICHHSIM.

Ilens ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE
oOydeHus: — ob1Ieo0pa3zoBaTeIbHOE U OOIIEKYJIbTYPHOE PAa3BUTHE OOYYaAIOIIMXCS
gepe3  oOecledeHHe  BO3MOXKHOCTH  TPUOOPETCHHWS W HCIOJb30BaHUSA
CUCTEMATHUECKUX TIEeOMETPUYECKUX 3HAHUW W  JCWCTBHM, CHEIM(PUIHBIX
Te€OMETPUH, BO3MOXXHOCTH  YCHCIIHOTO TPOAODKCHHS  O0pa3oBaHUs IO
CTEIMALHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM UCITOJIb30BAHUEM T€OMETPHH.
[TporpamMma o reomeTpuu Ha 6a30BOM ypOBHE MpeTHA3HAYCHA TSI 00YUYaIOITIXCS
CpeIHEeH IIKOJBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHUN HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus. Takum oOpazom, oOydaroiniuecss Ha 0a30BOM
YpOBHE [OJDKHBI OCBOWTH OOINHME MaTeMaTHUYECKWE YMEHUS, CBsSI3aHHBIC CO
CHeM(PUKON TeOMETPUU U HEOOXOIUMBIC IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome sTOro, oHHM WMEIOT BO3MOXKHOCTH HM3YYUTh T€OMETpHI0 Oojiee TIyOOKo,
€CM B JIaJbHEUIIEM BO3HHKHET HEOOXOIUMOCTh B F€OMETPHYCCKUX 3HAHUSX B
npodeccroHanbHOMN AESITeIbHOCTH.

JlocTHKeHHe 1€  OCBOEHHUS MPOTpaMMbl  OOECTIEUMBAETCS  pEIICHHEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTeTHBIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

. (opMUpOBaHUE MIPEACTABICHUS O TEOMETPUM KaK 4YaCTH MUPOBOM KYJIbTYpbl
Y OCO3HAHHME €€ B3aMMOCBA3HU C OKPYKaIOIIUM MUPOM;
. (dopMUpOBaHUE MPEACTABICHUSI O MHOTOTPAHHUKAX W TEJaX BPALLEHUS Kak

0 BaXHEHIINX MATEeMAaTHUYECKUX MOJEISAX, MO3BOJSIONINX OMHUCHIBATH M M3y4yaTh
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA,;

. (dbopMupoBaHUE YMEHHUS PaclO3HABATh HA YEPTEKaxX, MOACIAX U B PEaTbHOM
MHUpPE MHOTOTPAHHHUKH U TeJia BPAICHHS;

. OBJIQZICHUE METOJaMHU PEIICHMs 3aJa4 Ha MOCTPOCHHS Ha H300paKeHUIX
IPOCTPAHCTBEHHBIX QUTYD;

. dopMupoBaHUE yYMEHHS OMNEPUPOBATH OCHOBHBIMH  MOHSTHSIMH O
MHOTOTPaHHUKAX U TeJlaX BPAIeHHUsI U UX OCHOBHBIMH CBOHMCTBaMU;

. OBJIQZICHUE AITOPUTMAMH PELICHUSI OCHOBHBIX THIIOB 3a7a4; (OPMHUPOBAHHUE
YMEHHUSI TIPOBOJIUTH HECJIOXHBIE JOKA3aTelIbHbIE PACCYXKIEHUS B XOJ€ pEHICHUS
CTEPEOMETPUUYECKHUX 3a]1a4 U 3a/1a4 C IPAKTUUECKUM COJIEP)KaHUEM;

. pa3BUTHE MHTEIEKTYyaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 00ydaromuxcs,
NO3HABAaTEeIbHONM  aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIUICHHUS;

. (dopmupoBaHue (PyHKIIMOHATHHOW I'PAMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHE paclo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TIOHATUH, OOBEKTOB U



3aKOHOMEPHOCTEN B pEaJbHBIX )KM3HEHHBIX CUTYyalUsX U IPU U3YyYEHUU JAPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHl U  3aKOHOMEPHOCTEM,
(GopMynupOBaTh MX HA SI3bIKE FEOMETPUM U CO37aBaThb '€OMETPUUECKHUE MOJEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHH anmapar Uil pEeLMIeHHs IPaKTHUKO-
OPHMEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBATH UM OLEHUBATh IOJYyYEHHBIE
pe3yabTaThI.

OTIUYUTENBHON OCOOEHHOCTBIO IPOrpPaMMBbl SIBISIETCS BKJIIOYEHHE B KYpC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3a1ad, pellacMblX Ha YpPOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Haj
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO M IPOCTPAHCTBEHHOI'O
MBIIIJIEHUS, CTUMYJIUPYET NMPOTEKaHWE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJbHEUIIEMY U3YYEHUIO NTPEIMETA.

IIpennourenue oTAaércsa HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HHs, TO €CTh
TEOPETHUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON [JEITEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUs 3a4ad Ha
CO3JaHUE  MPOCTPAHCTBEHHbIX O0pa3oB W  33Ja4 HAa  ONEpPUPOBAHUE
IpoCTpaHCTBEHHbIMU oOpazamu. Co3naHue oOpaza MHPOBOAUTCS € ONOpPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHMUS.

OcHoBHBIE coneparenbHble JUHHM Kypca «l'eomerpum» B 10-11 xiaccax:
«MmuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUI
pacrpenensercss HE TOJBKO MO COAEPKATENbHBIM JIMHUSAM, HO M IO TOJaM
00yueHUs Ha YPOBHE CpeJIHEr0 00IIero oopa3oBaHusl.

Copnepxxanne 00pa3oBaHHUS, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJbTaTaM
OCBOEHHUS paboueil mporpamMmbl, paclnpefeiaEHHbBIM 10 roaaM oOOy4eHwus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUCCKUMHU
HNOHATUSAMU U HAaBBIKAMHM OCYULIECTBIISUIOCH MOCIIE0BATEIbHO M IMOCTYNATENIbHO, C
cOOJIF0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNH OOydYaloIIUXCsl, pacIupss u
yray0ssist e€, o0pa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha uzyuenue reomerpun otBoauTcsa 2 vaca B Hegento B 10 kiacce u 1 4dac B
Heaemo B 11 kmacce, Bcero 3a niBa roja ooyuenus - 102 yueOHbIX daca.



COIAEPKXAHMUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATHS CTEpeoMeTpHuH. Touka, mpsmasi, TUIOCKOCTh, HMPOCTPAHCTBO.
[lonsitTue 00 aKCMOMAaTUYECKOM TIOCTPOCHUH  CTEPEOMETPHUH:  aKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHHe TpAMBIX B [POCTPAHCTBE:  IEPECEKAOLIUECS,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpsHOCTh MNpPAMBIX U
IJIOCKOCTE B TNPOCTPAHCTBE: MAPAJUIENbHBIE TMpPsAMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YrOJd MEXAy NpsAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEMN: MapajuiesibHble  TUIOCKOCTH; CBONCTBA
napajiebHbeIX IiockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UTYphl  Ha
IUIOCKOCTH: T€Tpa’ap, KyO, mapaienenumnes; IoCTPOEHUE CEUCHH.
[lepnieHAUKYASPHOCTh NOPSIMOM M IUIOCKOCTH: MNEPHEHIUKYISIPHBIE TMPSMBIE B
IPOCTPAHCTBE, NPSIMBIE NApPAUIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 ITUIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  MPOEKIUs  (QUIypbl HAa  IJIOCKOCTb.
[leprieHIMKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIECHIMKYJISIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYISAPaX.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE W
HEBBIITYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
pu3Ma; TPaHU U OCHOBAHUS MPU3MBI, IPSIMasi ¥ HAKJIOHHAS TPU3MBI, OOKOBas 1
IIOJIHAs IIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajieJiennunes; U ero cBoucrsa. [lupammpa: n-yronpHas nupamujia, TpaHu MU
OCHOBAHHE TTUPAMHUJIBI; OOKOBAs U MOJTHASI IOBEPXHOCTHh MTUPAMHUJIBI; TIPaBUIbHAS U
yceu€éHHass mnOupamMuaa. OJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPAHHUKHU: TOHSATUE MPABWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IMPU3MaA U
npaBUibHAs THPaAMUJIa; TpaBUJIbHAs TPEYrojibHash MNHUpaMuAa W TPaBUIIbHBIN
Terpadap; kyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUSL OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaMHIAX, Napajuiesenunenax,
PaBUIIbHBIX MHOTOTPAHHHUKAX.



Brruucnenue s1eMEeHTOB MHOTOTPAHHHUKOB: pEOpa, nuaroHanu, yribl. [Lmomranb
OOKOBOW TOBEPXHOCTH U TIOJIHOM TOBEPXHOCTU MPSAMOW TMPHU3MBI, IJIOMIAhH
OCHOBaHM, TeopemMa O OOKOBOW TOBEPXHOCTU MpsAMOW mpu3Mbl. [lnomaas
OOKOBOI TOBEPXHOCTH M TOBEPXHOCTH TPABWIBHOW MHUPAMHUIbI, TEOpeMa O
mwiomanau yced€HHod mnupamuibl. Ilonarue 06 o00bEmMe. OOBEM NHUpPaMHIBI,
IPU3MBL.

[logoOubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIY  IUIOIMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJL.

11 KVIACC

TeJia BpaleHust

Hunuaapuyueckass MOBEPXHOCTb, 00pa3ylolive HUUIMHAPUYECKONW TMOBEPXHOCTH,
OCb IWJIMHIPUYECKON moBepxHOoCcTH. LluaumHap: ocHOBaHuUA U OOKOBas
MOBEPXHOCTh, 00pa3yolas U 0Ch; MIONIa/lb OOKOBOU U MOJTHON MOBEPXHOCTH.
Konunueckass moOBEpXHOCTh, O00pa3ylolMe KOHUYECKOM MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOHN nmoBepXHOCTU. KoHyC: ocHOBaHuME U BepIlIMHA, 00pa3yronas
U OChb, IUIOMAJb OOKOBOM U TIOJHON TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3ylollye U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; oAb NOBEPXHOCTH cepbl. B3aumuoe
pacnosioxkeHue cepbl U MIOCKOCTH; KacaTellbHas IJIOCKOCTh K cepe; MIomaab
ctepsl.

N3oOpaxkenue Ten BpalleHus Ha MII0CKOCTU. Pa3BEépTka MUIMHApPA U KOHYcCA.
KoMOuHanuu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOIrOrpaHHUK, ONHCAHHBIN
okoJi0 cepsl; chepa, BIMCaHHAS B MHOTOT'PAHHUK, WU TEJIO0 BPAIICHUS.

[Touatue o6 o6bEme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuiesienunena v cieactBuss u3 He€. OOBEM IMIMHIPA,
KoHyca. O0BEM apa u mioaab cepol.

[lonoOHble Tena B mpocTpaHcTBe. COOTHOLIEHHS  MEXKAY  IUIOMIAIsIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenusi nunuHapa (mapamielibHO U TMEPIEeHINKYJSIPHO OCH), CEUEHHs] KOHyca
(mapasieslbHOE OCHOBAHMIO M MPOXOSALIEE YEPE3 BEPUIMHY ), CEUEHUS 1Iapa.
BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

Bektop Ha miockocth UM B npocTpaHcTBe. CIOKEHHE M BBIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCIiO. Pa3nokeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlIpaBuno mnapamnenenunena. Pemenwe 3agad, CBA3AaHHBIX  C
IIPUMEHEHUEM IIpaBWJ JEUCTBUUA € BekTopamu. IIpsAmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKaJsipHOE MNPOU3BEIAECHUE BEKTOPOB.



Brruucnenue YIJIOB MCXKAY IIPAMBIMU U INIOCKOCTAMM. KOOpI[I/IHaTHO-BeKTOPHBIﬁ
MCTOA IIpU PCIICHUU I'COMCTPUUCCKHUX 3aaa4.

IINIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUS  MpOrpaMMbl  y4yeOHOTO  IpeaMmera
«MaremaTuka» XapaKTepu3yoTCs:

I'paxxnanckoe BocuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMH OOYYAIOIIeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0  4J€Ha  POCCUMCKOro  OO0IIecTBa, IMPEACTaBICHHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHU,
Iporleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, ONPOCHI W TMp.), YMEHHEM
B3aMMOJICICTBOBATh C COIMAJIbHBIMU HHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAUYCHHUEM.

IIaTpuoTHYecKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM Tpa)KTaHCKOW HICHTHUYHOCTHU, YBAXKEHHUS K
MPOIUIOMY U HAaCTOAILIEMY POCCUMCKOW MAaTEMATUKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
K MCHOJIb30BAHUIO ATUX JOCTIKEHUN B JPYTrMX HayKaX, TEXHOJOTUsiX, chepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja; cHOopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMKEHUM HAyKH M JIEITEIbHOCTBIO YYEHOI0; OCO3HAHUEM
JUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO Oy IyIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKMM OTHOIIEHWEM K MHUDPY, BKJIIOYas JCTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3a7ad, pEIICHHUI, pacCyXJICHU;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
du3nvecKoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEeMaTHYECKUE 3HAHUS B MHTEpEcax
310poBOTO M 0€30macHOro o0pa3a KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO (370pOBOE NHUTaHHE, COAJTaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
peryispHas (Quznueckas aKTHBHOCTB); (PU3MYECKOIO COBEPIICHCTBOBAHUS, MPH
3aHSITHUSX CIIOPTUBHO-03/I0POBUTEIIBHON JIESTEIILHOCTHIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYIOIIO0US, HHTEPECOM K
pasnmuuHbIM  cepam  TpPOoPECCHOHATILHOM  JICSITEIBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW M €€ NPHIOKCHHSIMH, YMECHHEM COBEpIIAaTh OCO3HAHHBIM BBIOOD
Oynymield mpodeccu W Pealu30BBIBaTh COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTRIO K  MaTreMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHMI0 HAa NPOTSHKCHUM BCEH J>KU3HHM; TOTOBHOCTBIO K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEMAaTHYECKON HaMpaBICHHOCTH.
IK0JIOrHYeCcKoe BOCIIMTaHHE:

c(hOPMHUPOBAHHOCTBHIO  DKOJIOTMYECKOM  KYyJIbTYphl, IOHMMAaHUEM  BIIMSHUSA
COITMAJIbHO-DKOHOMHUYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOJIHOW M COIUAILHOU
Cpedbl, OCO3HAaHMEM TJIOOAIBHOTO XapakTepa JKOJOTHYECKHX IMpoOieMm;
OpHUEHTAIlMCH Ha MPUMEHEHHWE MaTeMaTHYCCKMX 3HAHUW JUIS PEIICHHUS 3ajlady B
00JIacCTM  OKpYXKaroIlleil cpenpl, IUIAaHUPOBAHUS TIIOCTYIIKOB M OICHKH HX
BO3MOKHBIX TTOCJICJICTBUM JIJISi OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMUPOBAHHOCTHIO  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKd UM  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4UeToBEYECKOW MAesATEeTbHOCTH, 3TaroB €&
pa3BUTUSI M 3HAUYUMOCTH ISl PA3BUTHSl IMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOW KyJIbTypodM KakK CpEJCTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEeIbHOCTD
WHJIMBUAYAJILHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJibTaTbl OCBOCHHUS MPOTPaMMbl  y4eOHOTO IMpeaMeTa
«MaTteMaTnka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHBIMU PeCYNAMUSHbIMU OeUCTNEUIMUL.

1) Vnueepcanvuvie noznasamenvnwie oeiicmeus, obecneuusarom @opmuposanue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00YUaruuxcs (0ceoenue mMemooo8 NO3HAHUS
OKpYIHCaAOWe20 Mupa,; NpuMeHeHue N02UHeCKUX, UCCIe008ameNbCKux Onepayul,
yMmeHutl pabomams ¢ uHgopmayueti).

ba3oBblesioruueckueneicCTBUS:

. BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTUYECKHUX
O00OBEKTOB, TOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (POpMyIUpPOBATH
OTIPEICIICHUS TIOHATHH; yCTaHABIMBATh CYIICCTBEHHBIN IMPU3HAK KJIaCCH(PUKAITIH,
OCHOBAHUS JIJIT 000OIICHUS U CPAaBHECHHMS, KPUTEPUHU ITPOBOIUMOI0 aHAIIN3A;

. BOCIIPUHUMAThL,  (OPMYJIHUpPOBaTH W  NPeoOpa3oBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE; YCIIOBHBIC;



. BBISIBIISITH MaTEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H WU
npoTuBopeursi B (akTax, MAaHHBIX, HAOTIOACHUSX M YTBEPXKICHUSX; IMpeajiararh
KPUTEPUH JIJIS1 BHIABICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

. JeJaTh BBIBOJbBI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIFOUCHH 110 aHAJIOTHH;

. IPOBOIUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MpsMble W OT TMPOTHUBHOIO), BBICTPAWBATH aAPTryMEHTAIIHUIO,
IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

. BBIOMpaTh CHoco0 pemieHus: ydyeOHOW 3agauu  (CpaBHUBATh HECKOJIBKO
BApUaHTOB  pelIeHUs, BbIOMpaTh Hauboyiee MOAXOASAMIMK ¢ y4€ToM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).
BaszoBbiencciiefoBarebCKkue1eicCTBUA:

. UCIIOJI30BaTh BOIPOCHl KaK HCCIEA0BATEIHLCKUM WHCTPYMEHT MO3HAHUS;
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOUIME  MPOTUBOpPEUYUE,  MpodIieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATh THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

. IPOBOJUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, SBJICHU, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXy 0ObEKTaMH, SIBICHUSIMU, ITPOIIECCAMU;

. CaMOCTOSITENIbHO (POpMYIUpOBaTh OOOOIICHUS M BBIBOJBI 1O pe3yJibTaTaM
OPOBEIEHHOTO  HAOJIIOIEHMs, UCCIEOBaHUsA, OLEHHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

. IPOrHO3UPOBATh BO3MOXHOE pa3BUTUE IMpollecca, a TaKXKe BbIABUIATh
MPEANOJIONKEHHUSI O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumei:

. BBISIBIISITH JePUIIUTH nH(DOpMaLNK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIPOC U JJI pEUICHUS 33]a4H;

. BBIOMPATHh HHPOPMAIIAIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh M WHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BHUAOB M
dbopmM mpecTaBICHNUS,

. CTPYKTYpUpPOBaTh WH(MOPMAIINIO, MPEACTABIATh €€ B pasauvHbIX (hopmax,
WUTIOCTPUPOBATH Tpaduyuecky;
. OIICHUBATh HaIEKHOCTh uHbopMaIH 1o CaMOCTOSITEIILHO

c(hopMyITHPOBAHHBIM KPUTEPHSIM.

2) YHueepcanvhoie KOMMYHUKAMUGHbLE Oeticmaus, obecneuusarom
ChOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00OVUAIOUWUXCHL.

OO0menue:



. BOCIIPUHUMATh U (POPMYIHPOBATh CYX ACHHUS B COOTBETCTBUU C YCIOBUIMHU
U LeIsIMH OOILIEHUs; SCHO, TOYHO, TPAaMOTHO BBIpaXkaTb CBOIO TOUYKY 3pEHUS B
YCTHBIX M NHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAY pPELICHUs 3ajauu,
KOMMEHTHPOBATh NOJIy4EHHBIH PE3YJIbTAT;

. B XOJIe OOCY’KJI€HUs 3aJ]aBaTh BOMNPOCHI [0 CYLIECTBY OOCYXAaeMOIl TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MJIEM, HAIEJICHHbIE Ha IIOUCK
pEILIEHNUs; COMOCTAaBIATh CBOM CYXAEHUS C CYXACHUSAMU APYTHX YYACTHHUKOB
auaiora, oOHapy’>KMBaTh PA3IMUUE M CXOJCTBO MO3MIMI; B KOPPEKTHOU (opme
(opMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAXKECHMS;

. IPEJCTaBIATh PE3YJIbTaThl PEIICHUS 337aul, SKCIIEPUMEHTA, UCCIIEI0BaHus,
IPOEKTAa; CaMOCTOATEIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHA C YYETOM 3ajaad
pe3eHTalUU U OCOOEHHOCTEN ay JuTOpHUH.

CoTpyaHn4ectBo:

. IOHMMATh U HCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHON U MHAMBHUAYaIbHON
paboTbl mpuU pelleHuH Y4eOHbIX 3a7ady; MPUHUMATh 1EJb COBMECTHOU
NEeSTEIbHOCTH, IJAHUPOBATh OPraHM3ALMI0 COBMECTHOM pPabOThI, pacrpeaeisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYX AaTh TPOILIECC U pe3yJbTar pPadOTHI;
000011aTh MHCHHST HECKOJIBKHUX JTIOACH;

. y4acTBOBaTh B IpynnoBbIX (hopmax paboTsl (00CyxkaeHUs, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbl» M HHbBIE); BBINOJHATH CBOK 4YacTb pabOThl U
KOOPJMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU 4Yi€HaMH KOMAaHJbl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOLIMK MPOAYKT MO KPUTEPHUSM, CHPOPMYIUPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICUCTBHUS.

3) Vuueepcanvuvie pezynamuenwvie Oeilicmeus, obecneuugarom @opmuposarue
CMbBICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

. COCTaBIISITh TUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOMPATh CIIOCO0 PEIIECHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yYETOM HOBOW MH(OpMaIUu.
CaMOKOHTPOJIb:

. BJaJI€Th  HaBbIKAMHM  [IO3HABATEJIbHOW  pediekcuu KaKk  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAACTh
crnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJIS Mpolecca M pe3yjbTaTa peuieHus
MaTEMaTHYECKOM 3a/1a4H;

. OpEeIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OIIHMOOK, BBISIBIEHHBIX TPYIHOCTEH;



. OIICHMBATh COOTBETCTBHE pe3yJibTaTa €I H YCJIOBHUSAM, OOBSICHATH
MPUYUHBI TOCTUKEHUS WA HEJOCTHXKEHHUS PE3yJIbTaTOB JACATEIbHOCTU, HAXOAUTh
OIKOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KIJIACC

OnepupoBath MOHATHAMH: TOYKA, IPSIMasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CICACTBUS W3 HUX TPH PEIICHUN
T€OMETPUYECKUX 3aJ1ad.

OnepupoBaTh MOHSATHUSMH: MAPATUICTLHOCTh W MEPHEHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEHN.

KnaccudummpoBars B3aMMHOE pPACTONOKEHHE TMPSMBIX U  IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIM yTOJ, TPAaHWU NIBYTPAHHOTO yTia, pedpo
JIBYTPAHHOTO yTJa; JIMHEWHBIA YroJl JBYIPaHHOTO yria; TpajaycHas wepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHMK, BBIMYKIBIM W HEBBIMYKJIBIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.
Pacro3HaBaTh  OCHOBHBIE  BHJBl ~MHOTOTPAHHUKOB (TUpaMuaa; MPU3MA,
PSIMOYTOJIbHBIN TTapalIeNIenuIe 1, Ky0).

KnaccudummpoBarh MHOTOTpaHHHMKH, BBIOMpask OCHOBAHUS I KiacCU(UKAIIUU
(BBIMMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TPABWIbHBIE MHOTOTPAHHUKH,
IPsIMbIE U HAKJIIOHHBIE MPU3MBI, TTapaJUICIICTIUIIC bl ).

OnepupoBath MOHATUAMHU: CEKYIIasl MIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.
OOBACHATH MPUHIIMITHI TTOCTPOSHUS CEUCHUH, UCIIOJIb3YSI METOJT CIICIOB.

CrtpouTh ceYeHHS MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHITIOJNHATH (BBIHOCHBIC)
TUTOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYpP: BHJ CBEPXY, COOKY,
CHU3Y.

Pemate 3a7aur Ha HaxOXXJIEHUWE TEOMETPUYECKUX BEIUYUH MO oOpasiam WiIH
aNropuTMaM, TMPUMEHSISI HW3BECTHBIE AHAIUTUYECKHE METOJbl TpPHU PpPEUICHUU
CTaHJApTHBIX MaTeMaTUYECKUX 3a7a4 HAa BBIYUCICHUE PACCTOSHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemate 3amaum Ha HaxXOXKIEHHWE T€OMETPUYCCKUX BEIUYMH IO o0Opasmam WM
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AQHAIUTHYECKHE METOJIbI TPH pEIICHUN
CTAaHIAPTHBIX MaTEMaTHYCCKUX 3aJlad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIUBAIOIUMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOA H TUIOCKOCTBIO, MEXIY
TTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruucnsate 00BEMBI M IJIOIMIAAXW TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupamMuga) ¢ TOpUMEHEeHHEM (GOpMYJ;, BBIUMCIATH COOTHOIICHUS MEXIY
TUIOMIAASIMU TTIOBEPXHOCTEHN, 00BEMaMU T10I00HBIX MHOTOTPAHHUKOB.
OnepupoBaTh NOHATUAMHU: CUMMETPHUS B MPOCTPAHCTBE; LUEHTP, OCh U IJIIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekatp, mpeoOpa3oBbIBaTh M UHTEPIPETUPOBATH  MHOOpPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

[IpumensaTe reomerpudeckue (aKThl A pPEHICHUS CTEPEOMETPUUYECKHX 3ajad,
NPEANOIATalONIMX HECKOJIBKO IIaroB PEIICHUS, €CIW YCJIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpumeHaTs  OpoCTEWIIME  NPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.
[IpuBOaUTH MpUMEpPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B NMPHUPOJE WU KU3HH,
pacro3HaBaTh NPOSBIECHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpumMeHAT, TONYyYEHHBIE 3HAHWS Ha IMPAKTUKE: AaHAJUM3UPOBATH pEaNbHbBIC
CUTYyallud U TPUMEHITh HW3YyYECHHBIC TMOHATHUA B MPOLECCE MOUCKA PEIICHUS
MaTeMaTUYeCKu C(OpPMYyJIUPOBAHHON MpOOIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha $3bIKE TIE€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHSITUN U TEOpEM, armapara aareopsl; pemarhb
MPAKTUYECKUE 3a]1a4M, CBA3aHHBIE C HAXOKJACHUEM T€OMETPUUECKUX BEJTUYMH.

11 KIIACC

OnepupoBaTh TOHATUSMU: IMWIMHIPUYECKAsT IOBEPXHOCTh, OOpa3yromme
MWIMHAPAYECKOW  TIOBEPXHOCTH;  ITWIMHJIP;  KOHWYECKas  IMOBEPXHOCTD,
o0pa3yrome KOHHIECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.
Pacno3naBath Tena BpameHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTYUEHUS TEJl BpaIlCHUSI.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHWUE CETMEHTa, BBICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAaHHWE LIAPOBOIrO CJIOSs, BHICOTA IIAPOBOIO CIOS;
IaPOBOM CEKTOP.

Boraucisate 00bEMBI M TUTIOIIAAM TTOBEPXHOCTEH TEJ BpaIeHUs, TEOMETPUUECKHIX
TeJI C IPUMEHECHHEM (HOPMYIL.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHHK, BIUCAaHHBIN B cepy M OMMCAHHBIN
okoJ10 cdepsl; cepa, BMCaHHAST B MHOTOTPAHHUK WUITH TEJIO BPAIICHHUS.
BbIYUCHATE COOTHOIICHUS MEXAY IUIOMAAIMUA TIOBEPXHOCTEH U 00BEMaMu
M0I00HBIX Te.



N306paxaTs n3ydyaeMble GUIypbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU W3 PUCYHKOB HPOCTHIX OOBEMHBIX
Guryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPALLCHHUS.

W3Bnekarb, HMHTEpHpETUpOBaTH M  MpeoOpa3oBbIBaTh  HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pPUCYHKaX.

OnepupoBath NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE 1EUCTBUS CIIOKEHUSI BEKTOPOB, BBIYUTAHMS BEKTOPOB M YMHOXEHUS
BEKTOpPA HA YUCIIO0, OOBACHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJJatOT.

IIpuMeHATh NpaBUIIO MTapasuICIICINIIEAA.

OnepupoBaTh NOHATHUSMU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXIY
BEKTOpaMH, CKAIIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPAa HA YHMCIO, YIOJl MEKIY
BEKTOpPAMH, CKaJISPHOE IPOM3BEIACHHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumensaTe reomerpuueckue (axThl A1 pEHIEHUS CTEPEOMETPUYECKHX 3ajad,
NPEANOJIATAIONIMX HECKOJIBKO IIAaroB PELICHUS, €CIW YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopMme.

Pemares mpocredmme TreoOMETPUYECKHE 33Jadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemars 3agaun Ha 1OKA3aTENbCTBO MAaTEMATHYECKUX OTHOIICHHM M HAXOXKICHUE
r€OMETPUYECKUX BEJIMYMH MO 00pasliaM WM alropuTMam, MPUMEHSS U3BECTHBIC
METO/bI IIPU PEIICHUH CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a1a4.

[IppuMensaTs  mpocTeWmmne  OporpaMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKHX 3a/1a4.
[IpuBOoaWTH IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUPOJE U KU3HH,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IppuMeHATP NONydEeHHBIE 3HAHUSA HA NPAKTHUKE: AHAIW3UPOBATh PpEAJbHbBIC
CUTyallUM W IIPUMEHATb HW3YYEHHBIC IIOHATHS B INIPOLIECCE IMOWCKA PELICHUs
MaTeMaTHuecku Cc(GOPMYJIMPOBAHHON MpOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHIATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7]a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanMenoBaHuepaseon u KoanuecTtBouacos DJIEeKTPOHHbIE
n/m | TeMOporpaMmbl Bcero Konrpoabubsiepadorsl | IIpakTuueckuepadoThl (nppornic)
o0pa3oBaTe/bHbIepecypChl
1 BBenenue B ctepeoMeTpuio 10
[IpsiMbI€ ¥ TNIOCKOCTH B
) IIPOCTPAHCTBE. 1 i
[TapannenbHOCTBIPAMBIX U
TUTOCKOCTEH
3 HepHeHILI/ij.]'IflpHOCTBprIMBIX " 12
TUIOCKOCTEH
4 VYTIBl MEXKY PSIMBIMU H 10 i
IUIOCKOCTSIMU
MHororpaHHuku 11 1
6 OOBEMBIMHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: ceueHus, 4 |
paccTosiHUA U yIJIbl
OBLIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME




11 KIIACC

KoauvecTtBouacoB DJIEeKTPOHHbBIE
Ne HaunmeHoBaHMepa3ae0B U
n/m TEeMIIpOrpaMMbI Bcero Kontpoabubiepa6orsl | IIpakTuyecknepadorsl (wnpposrre)
o0pa3oBaTeIbHbIEPeCYPChI
TenaBpaiueHus 12
OOBEMBITEN 5 1
BekTopsl U KOOPAWHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpeHue, 0606H.IerIe, 7 |
CHUCTEeMaTHU3aANA3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOI'PAMME







10 KJTACC

IHOYPOYHOE IIVTAHUPOBAHUE

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJsbHbIEp
a0doThI

IIpakTHYeckuep
abdoThblI

Jarauzyu
CHUuMA

JIeKTpOHHbIenuppoBbLICOOpa30OBaTET
bHbIEpecypchl

OcCHOBHbIE TOHATUS
CTepEOMETPHUH: TOUKa,
npsiMasi, II0CKOCTh,
npoctpanctso. [IpaBuna
M300paKeHHS Ha
pPUCYHKaX: U300paKeHUs
ILIOCKOCTEM,
napauIeNbHBIX IPSIMbBIX
(0Tpe3KoB), cepeHBI
oTpe3Ka

IlonsTus:
NepeceKaronmecs
IUIOCKOCTH,
MEPECEKAIOIINECS MpsAMast
H TIJIOCKOCTh

Ilonsatus:
NepeceKarnmecs
IIOCKOCTH,
MepeceKaromecs npsmas
M TUIOCKOCTH

3HaKOMCTBO C
MHOFOFp AdHHUKaMU,




n300pakeHue
MHOT'OI'PaHHHKOB Ha
PUCYHKax, Ha
MPOCKIMOHHBIX YePTEkKax

HauansHbIe CBEEHUS O
Ky0e 1 mupamuje, ux
Pa3BEPTKHU U MOJCIIHN.
CeucHnus
MHOTOTPAaHHHUKOB

HauanbHbie cBeieHus 0
KyOe ¥ mupamue, ux
Pa3BEPTKHU U MOJIEIH.
CeueHnus
MHOTOTPaHHUKOB

ITonsTre 00
aKCHOMATHYECKOM
MMOCTPOCHUU
CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUU U
CIEICTBUS U3 HUX

IToustre 00
AKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUH H
CJICACTBUA U3 HUX

TTonustue 00
AKCUOMATUUYECKOM
MMOCTPOCHUU




CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUH H
CJICACTBHUA U3 HUX

10

Iloustue 06
AKCHOMAaTHYECKOM
[MOCTPOCHUHU
CTEPEOMETPHUH: AaKCHOMBI
CTEpEOMETPUU U
CIENCTBUS U3 HUX

11

B3anmMHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieNibHbIe U
CKpELLMBAOIIHECs
psIMbIE

12

[TapayenbHOCTH NPAMBIX
U IIJIOCKOCTEN B
MPOCTPAHCTBE:
napajuieabHbIC MPSMBIE B
MIPOCTPAHCTBE;
MapauiebHOCTh TPEX
MIPSIMBIX

13

[TapaymenbHOCTH MPAMBIX
U IIJIOCKOCTEU B
IIPOCTPAHCTBE:
[TapannensHOCTB IpSIMON
U IUIOCKOCTH

14

Yrael ¢
COHAINpPABJICHHBIMU




CTOpOHaMU

15

VYroa Mexay npsMbIMU B
IIPOCTPAHCTBE

16

VYron Mexay npsAMbIMU B
MIPOCTPAHCTBE

17

[TapannenbHOCTH
IIJIOCKOCTEH:
napajuieibHbIe INIOCKOCTH

18

CaoiicTBanapaiienbHbIXIT
JIOCKOCTEN

19

[Ipocretimue
MPOCTPAHCTBEHHBIC
(buUrypbl Ha MIOCKOCTH:
TeTpas’ap, KyoO,
napajuiesenunes

20

[TocTpoenneceuenunit

21

[TocTpoenueceuenuit

22

KontpomnbHas pabora no
teme "[Ipsimbie
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTBIPSIMBIX
U TI0CKOCTEN"

23

[lepnenauKyISIpHOCTD
MIPSIMOM U TUIOCKOCTH:
NIEPIICHIUKYJISIPHBIC
IIpsIMBIE B IIPOCTPAHCTBE

24

[IpsimMble nmapasienbHbIE U




NEepPIEeHANKYISIpHBIE K
IJIOCKOCTH

25

IIpsimble napasuieabHbIE U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

26

[Ipuznax
MEePIEHUKYIIAPHOCTH
MPSIMOM M TUIOCKOCTH

27

[Tpusnak
MEPIEHINKYIIAPHOCTH
MpsIMOM M TUIOCKOCTH

28

Teopema o npsimoit
NepIeHANKYIIPHON
IJIOCKOCTH

29

Teopema o npsimoit
NEePIEHIUKYIISIPHOU
IJIOCKOCTH

30

Teopema o npsamon
MEePIEeHANKYISIPHON
IJIOCKOCTH

31

[lepnenaukyisip n
HAaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JO IIJIOCKOCTH,
pPacCTOSIHUE OT IPSAMOM 10
IIJIOCKOCTH

32

Ilepnenaukyisp u
HAKJIOHHBIE: PACCTOSHHE
OT TOYKH JIO IJIOCKOCTH,




pacCTodHHuC OT HpHMOﬁ J0
IIIIOCKOCTH

33

[lepnienqukynsp u
HAaKJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IpSIMOH 10
IJIOCKOCTH

34

[lepnenaukysp n
HAaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOI 10
IIJIOCKOCTH

35

VYIbl B IPOCTPAHCTBE:
YTOJI MEXIY IPSIMOU U
IJIOCKOCTBIO

36

JIByrpaHHbIi yrod,
JIMHEMHBIN yTOJ
JBYTPAHHOIO yTJia

37

JIByrpaHHbIil yrou,
JIMHEWHBIN yToa
JIBYTPaHHOIO yTiia

38

[TeprieHAMKYASIPHOCTH
IIJIOCKOCTEW: MPU3HAK
MepIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEN

39

IlepneH MKy IpHOCTD
IIJIOCKOCTEW: MPU3HAK
MEPIEHINKYIIAPHOCTH
JBYX IJIOCKOCTEH




40

[lepneHAMKYISIPHOCTD
IJIOCKOCTEW: TPU3HAK
MEePIEHINKYISIPHOCTH
JIBYX IIJIOCKOCTEN

41

Teopema o
TpEXTEPIEHIUKYIAPAX

42

Teopema o
TPEXIIEPIICHAUKYIIIPaX

43

Teopema o
TPEXIIEPIICHAUKYIIIPAX

44

KonTponbhas padbota 1o
TeMam
"IleprieH UKy ASIPHOCTD
MPSIMBIX U MJIOCKOCTEN" 1
"VYTIbl MEXAY IPSIMBIMU U
IJI0CKOCTSIMU"

45

[TonsiTie MHOTOTpaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OrpaHHHUKa,
BBINYKJIbIE U HEBBIMYKIIbIE
MHOT'OI'paHHUKU;
pa3BépTKa
MHOTOTpaHHUKA

46

[Tpu3ma: n-yroabpHas
IIPU3Ma; TPaHU U
OCHOBAaHUS IPU3MBI;
npsiMasi 1 HaKJIOHHas
pU3MBbI; OOKOBas U
II0JIHAsl TOBEPXHOCTh




IIPpHU3MBbI

47

[Napannenenurnen,
IPSIMOYTOJIbHBIN
napajuieJienunes1 u ero
CBOMCTBA

48

[Impamuna: n-yroapHas
NMpaMuia, TPaHu U
OCHOBaHUE MUPaMUJIbI;
OOKOBast U TIOJTHAS
MIOBEPXHOCTbH NTUPaMU/IbI;
IIPaBUJIbHAS U yCEUEHHAs
nupamua

49

[IpaBunbHbIE
MHOT'OT'PaHHUKU: TIOHSATHE
MIPaBUIIBHOTO
MHOTOT'PaHHUKA;
IpaBUIIbHAS TPU3MA U
MpaBWJIbHAS TUPAMUJIA;
MpaBUIIbHAS TPEYTOJIbHAS
MUpaMKJIa ¥ TIPABUIHHBIN
TeTpa’ap; Kyo

50

[Ipencrasienue o
HpaBI/IJ'II)HBIX
MHOFOFpaHHI/IKaX:
OKTadJIp, AOJCKAdIP U
HKOCadIp.

51

Cummertpus B
IIPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO




TOYKH, NPSIMOH,
IJIOCKOCTH.
DNEeMEHTHICUMMETPUU B
nupamMuaax,
napajiesenuneax,
MPaBUILHBIXMHOTOTPAaHHU
Kax

52

BriunciieHue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa,
JMaroHaiu, yribl

53

ITnomans OOKOBOK
IMOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTHU MPAMOM
MIPU3MBI, TUIOLA/b
OCHOBaHMH, TEOpPEMA O
OOKOBOI1 MOBEPXHOCTH
NPSAMON MPHU3MBbI

54

ITnomane OOKOBOK
MMOBEPXHOCTH U
MMOBEPXHOCTH MPABUIIBHON
NUPAMUJIBI, TEOPEMA O
IIoImaa OOKOBOM
IIOBEPXHOCTU YCECUEHHOU
MHPAMUIBI

55

KonrtponbHas padora no
teme "MHororpaHHuKu"

56

TTorsaTHE0000BEME

57

O06BEMIUpamMuIbI

58

OO6BEMIUpaMuU B!




59

OOBEMITUpaMHUTBI

60

O6BpéMnupamuIbl

61

OO6BEMIIPU3MBI

62

OOBEMITPU3MBI

63

OOBEMITPU3MBI

—_ | | = | [

64

KonTponbhas pabota o
teMme "OO0bEMBI
MHOTOI'PaHHUKOB"

65

IToBTOpenue, o6o0IIeHNE
cucTeMaTu3alus 3HaH!uH.
[TocTtpoenue ceueHunii B
MHOTOTpaHHUKE

66

IToBTOpenue, o6o0IIeHNE
cucTeMaTu3alus 3HaH!uH.
Brruucnenue paccrosiHum:
MEXIY ABYMS TOUKaMH,
OT TOYKH JI0 IPSIMOA, OT
TOYKH JI0 THIOCKOCTH,
MEXKITY
CKpPELIMBAIOIIUMHCS
MPSIMBIMH

67

HroroBasikoHTpOIBHASPAO
oTa

68

[ToBTOpenue, o6o0IIEeHNE
cucTeMaTu3alus 3HaHUH.
Brrunciienue yrios:
MEXy
CKPEILLMBAIOIUMUCS




MPSIMBIMU, MEKTy NTPSIMON
U IUIOCKOCTBIO,
JIBYTPaHHbBIX YIJIOB, YIJIOB
MEXy INIOCKOCTSAMHU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

68




11 KIIACC

Ne

n/
n

Temaypoka

KoaunuyecTrBouyacosB

Bce
ro

KoHTpoJbHbIEp
a0oThI

IIpakTH4eckuep
a0doThI

Jaraunsyue
HHA

JIeKTPOHHBbIENU(PPOBbICOOPA30BATEID
HbIepecypchl

Cdepa u mwap: nestp,
paauyc, tuamerp;
miouaib
MIOBEPXHOCTHU Cepsl

Bzanmnoe
pacnoyioxeHue cepsl
Y TUTOCKOCTH;
KacaTenbHas
IIJIOCKOCTH K cdepe;
Iomanb chepol

N3o6pakenue cdepsl,
apa Ha MmiI0CKOCTH.
Ceuenusiiapa

Hunuuapuaeckas
TTOBEPXHOCTb,
oOpazyrommue
LUAJIMHIPUYECKOU
ITOBEPXHOCTH, OCh
LWIMHAPUYECKON
MMOBEPXHOCTHU

Hunuaap: ocHOBaHUS
1 OoKoBas
IIOBEPXHOCTb,




o0pasyroias u och;
Iomaas OOKOBOH U
ITOJTHOM ITOBEPXHOCTH

N3o6paxenue
UUAJIMHpA HA
IUIOCKOCTH. Pa3BEpTKa
uunuHapa. CedeHus
UUWJIMH]Ipa
(TTOCKOCTHIO,
napasuiebHON Un
NEepIEHIUKYIISIPHOU
OCH IWJIMH]IPA)

Konunueckas
MMOBEPXHOCTb,
oOpazyromue
KOHUYECKOM
MMOBEPXHOCTH, OCh 1
BEpIINHA KOHUYECKON
MMOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIMHA,
oOpasyrolas u oCh;
1011216 OOKOBOM U
MOJTHOM MTOBEPXHOCTH

Y ceu€HHBIN KOHYC:
oOpasyromue u
BBICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTh

10

N300pakeHune KoHyca




Ha MJIOCKOCTH.
Pa3BépTka koHyca.
Ceuenus KoHyca
(TITOCKOCTEHIO,
napajjieabHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOISIIeH yepe3
BEpILINHY)

11

KomOuuarnms ten
BpallleHUs U
MHOTOTPaHHUKOB

12

MHororpaHHuk,
OMMUCAHHBIN OKOJIO
cdepsr; chepa,
BIMCaHHAas B
MHOT'OTPaHHUK WJIU B
TEJIO BpalleHUs

13

[Toustue 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tell

14

OOBEMITMIMHAPA,
KOHyca

15

O0bEM mapa u
TUIOIIAb Chephl

16

Ilogo6ubIe Tea B
MIPOCTPAHCTBE.
COOTHOIIICHUS MEXTY
IUIOIIAISIMHA




IMOBEPXHOCTEM,
00BbEMaMH MOA0OHBIX
Ten

17

KonTponbhas padota
no temaM "Tena
BpaieHus" u
"O0beMslI TeT"

18

Bexkrop Ha mockoctH
U B IIPOCTPAHCTBE

19

Cioxenue u
BBIYUTAHHUEBEKTOPOB

20

YMHOXKEHHEB CKTOpaH
aqyucio

21

Pasnoxenue Bekropa
10 TpEM
HEKOMILIAHAPHBIM
BEKTOpaM.
[IpaBunonapamienenu
neaa

22

Pemenue 3amay,
CBSI3aHHBIX C
MPUMEHEHUEM MPABUIT
e CTBUM C
BEKTOpaMU

23

[IpssmoyrosbHas
cucTeMa KOOpJAWHAT B
MPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4um B




KOOpAuHaTax

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MPOU3BEICHUE
BEKTOPOB

25

Beruucnenue yrios
MEXIY MPSMBIMU U
IJIOCKOCTSIMU

26

Koopaunarso-
BEKTOPHBIN METO ITPU
pelLeHnu
r€OMETPUUYECKUX
3a1a4

27

KonrtponbHas pabora
1o teme "Bektopel n
KOOpJMHATHI B
npocrpaHcrae”

28

IloBTOpEHUE,
000011eHEe U
CUCTEMAaTH3AIHS
3HaHui. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHT

29

[ToBTOpEHME,
000011IeHHE 1
cHCTeMaTH3alns
3Hanuii. OCHOBHBIE




¢burypsl, GakThl,
TEOpeMBbI Kypca

IIaHUMETPUHA

30

[ToBTOpEHME,
0000111IeHHE 1
CHCTEeMaTH3alus
3HaHui. 3agaun
MIJITAHUMETPUHU U
METO/IbI UX PEIICHUs

31

IToBTOpEHME,
00001IEHNE U
CHCTEMAaTHU3aIUs
3HAaHUU. 3agaun
IJIAHUMETPUHU U
METO/Ibl UX pEelICHUs

32

[loBTOpEHME,
00o011eHue u
cucTeMaTu3anus
3HaHUN. OCHOBHbIE
¢burypsl, GakThl,
TEOpEeMBbI Kypca
CTEPEOMETPHH

33

HrtoroBaskoHTpoIbHA
sapabota

34

[ToBTOpEHME,
000011IeHHE 1
CHCTEMaTH3aIns
3HAHHUHI




OBIIEE KOJIMYECTBO
YACOB IIO
[NPOTPAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






