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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOr0 ypOBHS st
oOyuaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHOoBe DenepaibHOTO
roCyJJapCTBEHHOT0 00Pa30BaTEILHOTO CTaHJAapTa CPeAHEro 00IIero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTU4eCcKOMy OOpa3oBaHUI0, U TPATUIUNA POCCUUCKOrO 0OOpa3oBaHUS.
Peanuzanmst mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO DPa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJAU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxnocTh ydeOHOro Kypca TeOMETpUHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJCHA MPAKTHUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYyYCHHS T'€OMETPUU B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydYaroImuxcs, (HOPMHUPOBAHUS (PYHKIIMOHAIBLHONH MaTeMaTHYCCKOM
I'PaMOTHOCTH, U3YUYCHHS JPYTrUX YYCOHBIX TUCHUILIMH. Pa3BuTre y oOydarommxcs
NPAaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH MU MPOUCXOKICHHUH T'€OMETPUUYECKUX
a0CTpakIfii, COOTHOIIEHHH PEAJTbHOTO W HJEATBHOTO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HayKOW SBICHHM M MPOIECCOB pPEaTbHOTO MHpa, MECTe
r€OMETPUU B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CTIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KaueCTB MBIIUJICHUS, HEOOXOAMMBIX [IJIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX NPEIMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak oOOecCIeunBacT BO3MOXKHOCTh H3YyUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAIMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe WMbINIIeHUE, (HOpMUPYEMOE MPH HU3YYCHHH OOYJaroIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPHUH W TIOCTPOCHUH IIETIOYKH JIOTUUECKUX YTBEP KICHUM
B XOJIE pEUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OMPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX AEATENBbHOCTH dYelioBeka. OpueHTausi 4eoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHalbHOrO OBITHA, (opMma
OTPaXEHHUS OKPYXKAIOIIETO MHPA, YCIOBHE YCIHENIHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JeWcTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSIET pa3Hble BUAbl YYEOHOM W TPYJOBOM AESTEIHLHOCTH,



ABJIAETCS OJAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAaueCTB, MO3TOMY aKTyajbHa
3ajadya (OpMUPOBAHUA y OOYYaAIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH 0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 06azoBOM
ypoBHE 00yuyeHusi — 0011eo0pa3oBaTeibHOE W OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4epe3  OoOecrieueHHe  BO3MOXHOCTH  MNpUOOpeTeHus U
WCTIOJIb30BAHUSA CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JCUCTBU,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAyeHa IS
00y4Jaromuxcs CPeIHEeHN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha ypOBHE OCHOBHOro oOmero odpa3zoBanus. Takum oOpa3zom, oOyuarouiuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MAaTEMaTHYECKUE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM UMEIOT BO3MOXHOCTh M3YyUYUTh F€OMETpPUIO OoJee
riyOOKO, €ClM B JajibHEWIIEM BO3HUKHET HEOOXOJIHMMOCTh B T€OMETPUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHne 1end OCBOEHUS TMPOrpaMMbl  OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a4ady. [IpHOpUTETHBIMU 3aJadyaMd OCBOEHHUSI Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBASIOTCS:

e (opmMupoBaHHE TPEACTABICHHS O TEOMETPUM KaK 4YacTH MHUPOBOMH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHue TMpeACTaBICHHS O MHOTOIPAHHHKAX M TeJIaxX BpallEeHUs
KaK O BOXHEHMIINX MATEMAaTHYECKUX MOJEISAX, MO3BOJSIONINX OMUCHIBAThH
¥ U3y4aTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTekKaxX, MOJEIAX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpAICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3a]lay Ha MOCTPOEHUS Ha M300paKeHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHSITHUSMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHWE  QITOPUTMAaMH  DEIICHHS  OCHOBHBIX  THWUIIOB  3ajady;
dbopMupoBaHME  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKJeHusi B XOJiI€ PEUICHUS CTEPEOMETPUYECKHX 3aJady MU 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKHUX CHOCOOHOCTEM
oOyyJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmupoBanue G yHKIIMOHATBHO M rPaMOTHOCTH, pENEeBaHTHOU
FEOMETPUM: YMEHHME paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTyallusiX M MPU WU3YUYEHUM JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIHpoOBaTh HUX Ha S3bIKE
FEOMETPUH U CO3/IaBaTh Fr€OMETPUUYECKHE MOJIETHU, MPUMEHSITh OCBOCHHBIM
FEOMETPUYECKUN amnmapaT [Jisg PEIICHUS MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIISIETCS BKIIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajieé €ro u3y4deHWs 3ajad, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOIECCOB, MOTHUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTHBHOMY METONY 00Yy4YeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTH NMPEIMETHO-
MPAKTUYECKON JesATEeIbHOCTU. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUNA Y
yYaluxcss B Kypce€ CTEPEOMETPUM TMPOBOJUTCSA 3a CUET pelieHdus 3a7ad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX 00pa3oB M  3ajJady Ha  OMNEpUpPOBAHUE
IpOoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3a TPOBOAUTCS C OMOpPOM Ha
HATJIITHOCTh, @ OIIEpUpPOBAHHE O0Opa3oM — B YCJIOBHUSX OTBIICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE conepkarenbHble TMHUHN Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny, «lIpsiMbple U IIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTPaHCTBEY». DOpMUPOBAHUE JTIOTUUECKUX YMEHHUHU
pacrpenensiercs HE TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0ydeHHUs Ha YPOBHE CPEIHETr0 O0IIEro 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacmpenelN€éHHBIM [0 TrojaM OO0y4YeHUs,
CTPYKTYPHPOBAaHO TakKuM o0OOpa3oM, dYTOObI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCJIEIOBATENIBHO M MOCTYIATENbHO, C
COOJI0/IEHNEM TIPHUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJUCH B
OOIIyI0 CHCTEeMY T'€OMETPUYECKUX MPECTaBICHUN OOydYaIOIIUXCS, PACIIUPSS |
yriyosisisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Hexento B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydyenus - 102 yueOHbIX yaca.



COAEPKAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, 1npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosio)keHue NpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
napajulejbHble W CKpeluuBaroluecs InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJl MEXAY NpsAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; moCTpPOSHUEe CeYSHHI.

[TeprieHAUKYIISIPHOCTD NPSIMOM U IJIOCKOCTH: NEPHEHANUKYISIPHBIE NIPSIMBbIE B
IIPOCTPAHCTBE, IPsAMBIE NApaJUICIbHbIE W IEPIEHAUKYJISPHBIE K IUIOCKOCTH,
[IPU3HAK T[EPHEHAUKYJISIPHOCTA IIPSAMOM M IUIOCKOCTH, TEOopemMa O IMpsAMOM
NEPHEHIUKYIAPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  YroJl, JIMHEWHBIM yroil  JBYI'PAaHHOIO  yrIja.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 7O  IUIOCKOCTH,  MpOeKIHst  (UIypsl HAa  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: NIPU3HAK  MEPIEHAUKYIAPHOCTH  JBYX
mIockocTenl. Teopema o TpEX NepHeHAUKYIIApax.

MHOrorpaHHuKH

IlonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbI MHOTOIPaHHUKA, BBIITYKIIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBI; IpsiMasi U HaKJIOHHAs MPHU3MbL, OOKOBas U
IIOJTHAs IIOBEPXHOCTH IIPU3MBL. [Tapamienenunen, IIPSAMOYTOJIbHBIN
napajuleJIenivnes; U ero coucrsa. llupammpma: N-yronpHass nupamuia, TPaHU H
OCHOBaHHE MUpPaMUbl; OOKOBAsl U MOJHASI TOBEPXHOCTh MUPAMUIbL; IPAaBUIIbHAS U
yCeU€HHasi MNHpaMUJa. OJIEMEHThl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOT'OTPAaHHUKU: TOHATHE IPABUIBHOIO MHOTOIPDAHHMKA; MPABUJIbHASA MPHU3MA H
IIPaBUJIbHAS THPAMHIA; IPaBUJIbHAs TPEYroJibHasA INHpPaMHUAA W IPABWIBHBIN
TeTpa’ap; KyO. IIpencraBmeHue o mpaBUIBHBIX MHOIOTPaHHUKAX: OKTa’3p,
noJieKka’ip u ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSAMOIA,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHUKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTM W MOJHOM MOBEPXHOCTH MPSMON HPHU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOW MUpaMUAbI,
TeopemMa O TIUIomanu yceuéHHo nupamuabl. [lonstue o0 o00béMe. OO0BEM
NUpaMUIbl, TPU3MBI.

[TogoOubie Tena B mpocTtpaHcTBe. COOTHONICHUS MEXIY IUIOMIAASMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpaleHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCh;, IJIOMAAhs OOKOBOM U TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BEpIIIMHA, 00pa3yromasi
U OCh;, IUIONAAh OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AMAMETP; IUIOMIAJb TOBEPXHOCTU CQEpBHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpamieHuss M MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpalCHUSL.

[Tonsitue 06 06bEMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00bEMeE
MPSMOYTOJILHOTO Tapajuienenurena u ciaeactBus u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiuHapa (MapajvielbHO W MNEPHEHIUKYISPHO OCH), CEUYCHHS
KOHyca (mapajijieJIbHOE OCHOBAHHUIO W MPOXOJMSIIEE Yepe3 BEpIUIMHY), CEUYEHUs
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockoctd U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Peimienwe 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM MPABWI JEUCTBUM € BekTopaMu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsl BekTopa. Ilpocteiimime 3amaun B
KOOpJMHATax. YTroi Mexay BekTopamu. CkaJsipHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienne yrioB Mexay MNpsIMbIMHU U IJIOCKOCTSAMHU. KoopaMHATHO-BEKTOPHBIM
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



INIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJAbTaThl OCBOEHHUS MPOrpaMMbl Yy4eOHOro MpeaMera
«Marematrka» XxapaKTepU3yrOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMUA 00YYaIOMIErocs: Kak aKTHBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecCTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SIBJICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W Mp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTHUKH, ICHHOCTHBIM OTHOILICHHEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTHKOB U POCCUMCKON MaTeMaTUYECKOU IITKOJIBI,
K HCIOJIb30BAHUIO ITUX JOCTIDKCHHH B JIPYrUX HaykaxX, TEXHOJIOTHAX, chepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTE! pOCCUIICKOro Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYEeCKOEe BOCITUTAHME:

ACTETUYECKUM OTHONIEHUEM K MHUpPY, BKIIOYasg 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MaTeMaTHUYSCKHE 3HAaHUS B
HMHTEpecax 370poBOro U 6€30macHoro oopasa KM3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMHTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); busruecKoro
COBEPIIIEHCTBOBAHNA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TESTETbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymieil mpodeccud | peaau30BBIBAaTh COOCTBEHHBIE >KU3HECHHBIC IUIAHBL



TOTOBHOCTHIO W  CIOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa3OBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MaTeMaTHIEeCKOW HAITPaBICHHOCTH.

JKOJI0ruYecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYpbl, TOHUMAaHHUEM BIIUSHHS
COIMAJIEHO-DKOHOMHYECKHUX TPOIIECCOB Ha COCTOSHHE TMPHPOJTHONW M COIMAIBHON
Cpembl, OCO3HAaHHWEM TJOOATBHOTO XapakTepa JKOJIOTHYECKHX IMPoOseMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM JJI PEIICHUs 3a1ad B
00JaCTH  OKpY)KAIOIIeH Ccpepl, IUIAaHUPOBAHUS IIOCTYIIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOW MPAKTHKH, TOHUMaHUEM
MaTEMaTUYCCKOM HayKd Kak cQepbl YeJOBCUYCCKOW JCATEIBHOCTH, STanoB ¢
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IUBUIU3AINU, OBJIAJCHUEM SI3BIKOM
MaTEMaTUKA M MaTEMaTUYCCKON KYJIbTYpOH Kak CpEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIIEIOBATEIBCKYIO JIEATCILHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTo MpeaMeTa
«MaremaTtuka» XapakTepU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuusepcanvuvie  nosmasamenwvnvle  Oelicmsus, — obecneuusarom
Gopmuposanue 0a3068bIX KOSHUMUBHBIX NPOYECco8 o0yuarouuxca (oceoenue
Memo0o08  NO3HAHUS — OKpyjcaowe2o  mMupa,  NpuMeHeHue  J102UYECKUux,

uUcce008amenbCKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue a1eicTBUS:

e BBIBITH U XapaKTEPHU30BaTh CYIIECCTBEHHBIEC MPU3HAKKM MAaTEMaTUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIy IOHATUAMH; (OPMYIUPOBATH
ONpEJNICJICHUS]  TMOHSATHM; YCTAHABIMBATH  CYIIECTBEHHBIM  IMPHU3HAK
KJIacCH(pUKAIIUK, OCHOBAHUS JJIsi OOOOIICHWUS W CpPaBHCHUS, KPUTCPUU
MPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATH, (POPMYIHPOBaTH U  MPEOOPaA3OBBIBATH  CYXKJCHHS:
YTBEPJUTEbHBIC W OTPHUIATENIbHBIC, €IWHUYHBIC, YACTHBIE M OOIINE;
YCJIOBHBIE;

e BBIIBIATH  MAaTEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MpoTUBOpeuUrss B (pakTax, MAaHHBIX, HAOTIOJCHUAX U YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM 71 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e JleNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, OEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEJILHO J0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOJUTH MPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOIBKO
BapUMaHTOB pEIICHMs, BbIOMpPaTh HamOoJiee NOAXOIAIUNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibckne 1eiCTBHA:

e HCIIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS;
bopMynHpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUHE, MpodIiieMy,
yCTaHABIMBaTh HMCKOMOE M  JaHHOe, (OpMHUpPOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIM AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTU4YecKOro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYJIHPOBATh OOOOIIEHUS U BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HaOJIOJEHUs, MCCIEA0BaHUS, OLIEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpOLlECcCa, a TaKXKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora c undopmanueii:

e BBIIBJIATH JeUUUTH UHDOPMALIUU, JAHHBIX, HEOOXOJUMBIX IJIi OTBETA
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPEJICTABICHNUS;

e CTPYKTypUpPOBaTh MH(POpPMAIHIO, MPEACTABIATh €€ B pa3INUHbIX (opMax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSATEIIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHugepcanvhvle  KOMMYHUKamu@Hble  Oelicmsus,  00ecneduaom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oouenne:



BOCHPUHMMATh U (HOPMYIHUPOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LETISAMU OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAJKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaThb NOSICHEHHS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJYy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXJIEHHS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, perraeMoi 3aJjaum, BBICKa3bIBaTh MJIEH, HALICJICHHBIE HA MTOUCK
pElIEHNs; COMNOCTABIATH CBOM CYXKIECHUS C CYXKICHUAMH JPYTUX
YYaCTHUKOB JHMAJIOra, OOHApYXUBAaTh pa3IMyMe U CXOJCTBO MO3ULUI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3ydbTaTbl  pELIEHHUs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpAaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CorpyaHuyecTBo:

3)

NOHMMAaTh W UCIOJIB30BaTh  NPEHMYIIECTBA  KOMAaHJHOH W
WHAVUBUAYATHLHON pabOThI MPU PENICHUHN yYeOHBIX 3a/1a4; IPUHUMATh 1ETh
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThl, pacpeAesaTh BUILI pabOT, T0TOBAPUBATHCS, OOCYKIAThH MPOIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATH B IPYIIOBHIX (hopMax paboThl (00CyX IeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl M
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UWICHAMH KOMAaH]bI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIMIMH MPOIYKT MO KPHUTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynsamueHble Oeticmausi, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranmsanms:

COCTaBJISITH TUTAH, AJITOPUTM PEIICHUS 3aauH, BRIOMPATh CITOCOO PEIICHUS
C Y4€TOM MUMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMHU II03HABAaTCIBbHOM peQueKCHH KaK OCO3HaHUS
COBEPIIAEMBbIX JAECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOM 3a/1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHUBBI B JE€ATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa IEJId U YCIOBUAM, OOBACHSTH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KECHUS PE3YyJbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBaTh MOHIATUSMHU: TOUKA, IPAMasi, INIOCKOCTb.

[IpuMeHSTL aKCHOMBI CTEPEOMETPUU U CJEACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIBHOCTh U MEPIECHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE paCMOIOXKEHUE TPSAMBIX M TIJIOCKOCTEH B
IPOCTPAHCTRBE.

OniepupoBaTh MOHSTUSMU: JBYTPAHHBIA YTOJI, TPaHU ABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl IBYTPaHHOTO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHWK, BBINTYKJIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BBIOMpast OCHOBaHUS  JyIS
Kiaccuukanuu  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBWIbHBIC
MHOTOTPaHHUKH; TIPSMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIasl IIOCKOCTh, CEUEHUE MHOTOT'PAHHUKOB.

OOBSACHITH NPUHITUIIBI TOCTPOCHHS CEUCHUM, UCIIOIB3YS METOT CIIEIOB.

CtpouTh CceueHHUS MHOTOIPAHHUKOB METOJIOM  CJICJIOB, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYP: BHJ
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XKJICHUE TE€OMETPHUUCCKUX BEIMYMH 10 00pa3iaM HIIH
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTte 3a1aun Ha HaXOXJEHUE T€OMETPUUECKUX BEJIUYHH MO 00pas3iiaM WK
ajqropuTMaM, TIPUMEHSS M3BECTHBIE AaHAIUTHYECKHUE METOAbl TMPU PEUICHUHU
CTAHJAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIUUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPSAMBIMHA, MEXKIY TPSAMOM H  IIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIOIIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[OpuUMEHEHueM (QOopMys; BBIYUCISATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B IPOCTPAHCTBE; UEHTP, OCh U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYypaxX, MPEACTABICHHYIO HA YEepPTEkKaxX U
PUCYHKAX.

[IpumensTs reoMmerpuueckue ¢GakThl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoIararMx HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOTPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOaUTE TpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJIyYEHHBIE 3HAHHUS Ha MPAKTUKE: AHAIM3UPOBATH PEAIbHBIC
CUTYyallud W TPHUMEHSATh HW3YYEHHBIE TMOHATHS B IIPOLIECCE TMOUCKA PEIICHUS
MaTreMaTH4ecku CchOpPMYyIUPOBAHHOW TPOOJEMBbI, MOJACIUPOBATh pPEATbHBIC
CUTyallUM Ha $3bIKE TIE€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TIOHITHH U TEOPEM, ammnapara ajreopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKIEHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UWIUHAPUYECKAs] TMOBEPXHOCTH, 0Opasyronme
IWIMHJIPUYECKON  MOBEPXHOCTH;  UWJIUHAP,  KOHHUYECKass  TOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BparieHus (IMIMHIP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYYESHUS TEJT BPAIICHUS.

KnaccudummpoBath B3auMHOE pactoiokeHue chepbl ¥ IUIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalIEHUSI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOLIAJSIMHU MOBEPXHOCTEN M 00BEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BRIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekatb, HHTEPNPETUPOBATH U MPEOOpPa3oOBBIBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO HA YEepTEkKax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B TPOCTPAHCTBE.

BbINOJHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

[IprMeHsTh MpaBUIIO MapasIeeHune/a.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMWHATHI BEKTOPA, YIroJ MEXKIY
BEKTOpaMH, CKaJIsIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, paCKIaJblBaTh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MIIOCKOCTh YPABHEHUEM B ICKaPTOBOW CUCTEME KOOPIHMHAT.

[IpumensaTy reomerpuueckue (axKThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIaralllinX HECKOIbKO IaroB PEUIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiinine reoMeTpuyYecKUE 3aaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIUYHH 10 00pasliaM WIHM airOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATr mpocTeMIMe MOPOTPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELLICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAUTE mHpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTENM B IIPUPOAE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIC 3HAHUS HAa IPAKTUKE: AHAIMU3UPOBATH PEaJIbHBIC
CUTyallUM W IIPUMEHSATh W3YYEHHBIE IIOHSTUS B NPOLECCE IMOHUCKA PELICHUSA
MaTeMaTH4ecKu C(OpMyIUpPOBAaHHOW TIPOOIEMBI, MOJCIUPOBATH pPEATbHEIC
CUTyallUM Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh MOCTPOCHHBIE MOJEIA C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX TOHATUN U TEOPEM, almapara aireOpsl; pelarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KVIACC
KoummuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Komrpoeibie | Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTbl pecypebl
1 BBenenune B crepeoMeTpuio 10
2 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX U TIIOCKOCTEH
3 [TepreHAMKYITSIPHOCTE MPSAMBIX U 12
TUTOCKOCTEN
4 VYTibl MEXKTY TPSIMBIMH | TIFIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAHHHUKOB 9 1
7 [ToBTOpEHME: CEUECHMS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Kontponbubsie | IIpakruyeckue

NPOrpaMMbl Bcero oOpasoBaTe/bHbIE

padoTbI padoThI
pecypcsl

Tena BpareHus 12

OO6BEMBI TEN 5 1

BexTopsl 1 KOOpAMHATBI B TPOCTPAHCTBE 10 1

[ToBTOpEHue, 0600IIEHNE, v 1

CHUCTeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHubie
padoTsl

IIpakTuyeckue
padoThI

Jara
HU3y4eHHsI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBarejibHbIE

pecypcsl

OCHOBHbBIE IOHSITHS CTCPCOMETPHU: TOYKA,
npsimasi, IOCKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
n300paXKeHNUs IIIOCKOCTEN, apalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IonsTus: NEPECCKAIOIUECA INIOCKOCTH,
nepeCceKarommecs npsamMas U MmI10CKOCTb

IonsTus: NEPECCKAIOIUECA INIOCKOCTH,
nepeceKarommecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}KeHI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKaX, Ha IIPOCKIHOHHBIX YCPTEKAX

HavaneHble cBeieHUs 0 KyOe 1 mupaMu/e,
ux pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBesieHus 0 KyOe 1 mupaMmu/e,
uX pa3BEpTKU U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsTHE 00 AKCHOMATUYECKOM
NOCTPOCHHU CTCPECOMCTPUHN: AKCHOMBI
CTCPCOMCETPHUH U CIICACTBUA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 IIOCTPOEHUH CTEPEOMETPUN: AKCUOMBI
CTCPEOMETPHUH H CIICJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 [IOCTPOEHUH CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
B3anMHOe€ pacrionokeHue npsMsIx B

1 MIPOCTPAHCTBE: MepeCceKaroIIecs,
napajuieNibHbIe U CKpelIBaIOLIHeCcs
MpsIMbIE
[TapannenbHOCTH MPSAMBIX U INIOCKOCTEH B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSAMBIX U IIOCKOCTEH B

13 npoctpanctse: [lapamienbHOCTh PSAMON U
IJIOCKOCTH

14 VYTIIbI ¢ COHAIPaBICHHBIMH CTOPOHAMU

15 Yron Mexay NpsIMbIMH B IIPOCTPAHCTBE

16 Yroa Mexay NpsMBIMH B IPOCTPAHCTBE

17 [TapanienbHOCTb TIIOCKOCTEH:
napasieNnbHble TOCKOCTH

18 CBoiicTBa mapamienbHbIX MIOCKOCTEH

19 [Ipocreiiue mpocTpaHCTBEHHBIEC (HUTYPHI

Ha TUIOCKOCTH: T€Tpadip, KyO,




napasuielienuIe;|

20 [MocTpoenue ceueHuit

21 [locTpoenue ceuenunit
KonTtponsHas padora mo teme "lIpsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTB NPSAMBIX U TUIOCKOCTEN"
[lepneHUKyYISIPHOCTD NPSAMOU 1

23 IJIOCKOCTH: NIEPIEHIUKYIIIPHBIE PSMBIE B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEHAUKYIIIPHBIE K MJIOCKOCTU

o5 [IpsiMble mapayenbHbIe U
HEPIEHANUKYIIAPHBIE K ITIOCKOCTU

26 [Ipu3Hak neprneHANKYJISIPHOCTH MPSIMOM U
IIJIOCKOCTH

27 IIpu3Hak nepnesAUKYISIPHOCTH IPSIMOU U
IIJIOCKOCTU

08 TeopemMa o npsAMOi NepreHIUKYIIPHON
IIJIOCKOCTU

29 Teopema o npsMO¥ NEPIEHANKYIIAPHOI
IIJIOCKOCTU

30 Teopema o npsAMoi NEPIEHANKYIIAPHOI
IJIOCKOCTU
[lepnieHIuKyIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TUIOCKOCTH

39 [lepnieHIuKyIIAp U HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU 0 INIOCKOCTH, PACCTOSIHUEC OT




MPSIMOM 10 TUIOCKOCTH

[lepnenuKyInsip 1 HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JIO ITIOCKOCTH, PACCTOSTHHUE OT
MPSIMOM 10 TUIOCKOCTH
[lepnieniuKyIsip U HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JIO IUIOCKOCTH, PACCTOSTHHE OT
MIPSIMOM 10 TUIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOI MEXTY
MIPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJ1, TMHEUHBIA YT OJl
JBYTPAHHOTIO yIJia

37 JIByrpaHHBIN yroJ1, TMHEUHBIA YT OJl
JIBYTPAHHOTO yIJla
[TepnieHAMKYASIPHOCTD MIOCKOCTEM:

38 NPHU3HAK NEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK EPIEHANKYIIIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK NEPIEHAUKYIIIPHOCTH IBYX
IJIOCKOCTEN

41 Teopema o Tpéx mepreHauKyIIpax

42 Teopema 0 TpEX NEPIEHAUKYIIAPAX

43 Teopema 0 TpEX NEPIEHAUKYIIAPAX
KonTponpHast paboTa o Temam

44 "[leprieH AMKYISIPHOCTD NPSAMBIX U

Al

riockocTel" u "YTiIbl MeX a1y NPSIMBIMU U




IoCKoCTAMHA"

45

[ToHATHE MHOTOTpaHHHKA, OCHOBHBIE
3JIEMEHTBHI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOIPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHHUKA

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu 1
OCHOBAHU MTPU3MBI; IIPsIMasi U HAKJIIOHHAs
MIPU3MBbI; OOKOBasl U MOJIHASI IOBEPXHOCTh
MIPU3MBI

47

[Tapannenenuren, npsMOYroJbHbIA
napajJiesIenuIe]l ¥ ero CBoicTaa

48

[Inpamuia: N-yronbHas NupaMuIa, FpaHu v
OCHOBaHUE MHPaMU/Ibl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupaMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHSITHE
MIPaBUJILHOIO MHOTOTPaHHUKA; [IPaBUJIbHAS
pu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYroJibHAs MUPaMUAA U
MIPaBUJIBHBIN TETpadp; Kyo

50

Hpe,[[CTaBJ'ICHI/Ie O IMPaBUIIbHBIX
MHOTI'OI'PpaHHHUKAX: OKTadaAp, JO0ACKASAP U
HKOCAasxIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU A
OTHOCHUTCJIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHUIax,
HnapajuICJICMIIC1ax, MPaBAUIIbHbIX
MHOT'OIrpaHHUKax




Brluncrnenue 31eMeHTOB MHOT'OI'PaHHHUKOB:

52 pEOpa, MuaroHau, yribl 1
[Tnomaas 60KOBOI MOBEPXHOCTH U TIOTHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSIMOH TTPH3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOM MUPaMUJIBI, 1
TeopeMa o TIoIaan OOKOBOI ITOBEPXHOCTH
YCEUEHHOM MUPAMHUIbI
55 KonTtponsHas pabora o reme 1
"MHororpasHukn"
56 [Tonsitne 06 00BbEMeE 1
57 O06BEM TMPaMU/TBI 1
58 O06BEM TMPaMU/TBI 1
59 O0BEM TMPaMU/TBI 1
60 O0BEM TMPaMU/TBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O0BEM TTpU3MBI 1
64 Kontponbnas padora o teme "O0bEMBI 1
MHOT'OI'PaHHUKOB"
[ToBTOpeHue, 06001IeHNEe CUCTeMAaTU3aIHS
65 3HaHui. [locTpoenue ceuennii B 1
MHOTOTPaHHUKE
[ToBTOpeHnue, 0000IIeHIE CUCTEMAaTH3AIHS
66 3HaHMUN. BerunciieHne paccTosTHUIN: MEX Ty 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCIIMBAOIIUMUCA IPAMBbIMU

67 Wrorosas koHTpoJIbHAs paboTa

[ToBTOpEHue, 06001IIeHIE CUCTEMAaTH3AIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAOIIUMUCS TIPSMBIMHU, MEKIY
MPSIMOH U TUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YIJIOB MEX]Ty IIIOCKOCTSAMH

OBIIEE KOJIMYECTBO HACOBIIO
[TPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHubie
padoThI

IIpakTuyeckue
padoThI

Jara
HU3y4eHHsI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBaTrejibHbIE

pecypcsl

Cdepa u map: eHTp, paanyc, IMaMeTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MHIHHIPUICCKOM
MOBEPXHOCTH, OCh IIFITHHIPUICCKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00Pa3yIoIIasi ¥ OCh;
IUIoIIaas OOKOBOM U ITOJIHON
MTOBEPXHOCTH

N3o0paxenne NUIMHAPA Ha TUIOCKOCTH.
PazpépTka nmnmnnapa. CeyeHus

HMIHHApPA (TUI0OCKOCThIO, TapalienbHON
WJIH TIEPIEHAUKYIIIPHOM OCH IIUITUH/IPA)

Konunueckas moBepxHOCTb, 00pazyromire
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW TOBEPXHOCTH




Konyc: ocHOBaHue U BepILNHA,

8 o0pa3yrolIas u 0Ch; IO b O0KOBOU U
IIOJTHOW ITOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
TTOBEPXHOCTH
N300pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca

10 (TTOCKOCTBIO, MapauIeTbHOM
OCHOBAHHIO, Y TUIOCKOCTHIO, TPOXOISIIEH
yepe3 BEpILNHY)

1 KoMOuHarus Teir BparieHus |
MHOTOTPaHHUKOB
MHororpaHHuK, OTMCaHHBII OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WU B TEJIO BPALCHUS

13 [Tonsitre 06 06béMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TeI

14 O0BEM mIMHIpA, KOHYCa

15 O06béM mapa u momaasb chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXK]Ty TLTOIIAASIMHU
MOBEpXHOCTEN, 00bEMaMU OTIOOHBIX TET

17 KonTtposnpHas pabota no temam "Tena
Bpamenus" u "O0bemsl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue U BEIYUTaHUE BEKTOPOB

20 YMHOK€EHNE BEKTOpA Ha YUCIIO




21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILIaHapHbIM BekTopaM. [IpaBuno
napaJiienenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM IIPaBUII ACUCTBUH C
BEKTOpamMu

23

[IpsiMoyroipHas cucTemMa KOOpIUHAT B
npocTtpancTBe. KoopauHatel BekTOpa.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bektopamu. CKamsapHOe
MIPOU3BEICHUE BEKTOPOB

25

Brruncnenue yrinoB Mex 1y IpSIMbIMUA U
IIJIOCKOCTSAMU

26

KoopamHaTHO-BEKTOPHBI METOJ] PU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponsHas padora mo reme "BekTopsl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHME, 0000IICHHE U
cucreMaru3anus 3HaHuil. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEeHME, 0000IICHHE U
cucremMaru3anus 3HaHui. OCHOBHBIE
¢urypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEenue, o0oOIIeHNE U
cucTeMaTH3aIus 3HaHUH. 3a/1auu
TUTAHUMETPUHU U METOJIbI UX PEIICHUS




[ToBTOpEeHnue, 0600IICHHE U

31 cUCTeMaTH3alus 3HaHui. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpEHue, 0000IICHHE U

39 cucreMaTusanus 3HaHuil. OCHOBHbIE 1
¢burypsl, (pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 WroroBas KoOHTpobHAs padoTa 1

34 [ToBTOpEHue, 06001IeHNE U 1
cHCTeMaTH3aIHsI 3HAHU

OBUIEE KOJIMYECTBO YACOBIIO 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IS YHEHUKA

METOINUYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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