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IHOACHUTEJIBHASA 3AIIMCKA

Pabouass mnporpamma yueOHOoro kypca «l'eomerpusi» 0a30BOro ypoOBHS — JUIS
obOyuarormuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepaabHOTO rOCyJapCTBEHHOTO
00pa30BaTeNpbHOrO0 CTaHAapTa CpelHEero oOIiero oOpa3oBaHMs, C yY4ETOM COBPEMEHHBIX
MUPOBBIX TPEOOBAHMI, MPEABABISIEMBIX K MAaTeMaTHUYeCKOMY OOpa30BaHUIO, U TPATUIUN
poccuiickoro oopasoBanus. Peanuzaius nporpaMMbl 00ecrieunBaeT OBJIaICHUE KIFOUEBbIMU
KOMIIETEHLIUSIMM, COCTAaBJSIOIIMMU  OCHOBY I CaMOpPAa3BUTHUS U HENPEPHIBHOTO
o0Opa3oBaHMsl, EIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOI'O U IMO3HABATEIBLHOTO Pa3BUTHUS
JUYHOCTU 00yYaroNIuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydyeOHOro Kypca I€OMETPUU Ha YpPOBHE CpeaHEero oOuiero oOpa3oBaHUs
00yCIOBJIEHa MPAKTHYECKON 3HAYMMOCTBHIO METANpPEIMETHBIX M MPEIMETHBIX Pe3yJbTaTOB
oOyueHusi TeOMETPUM B  HANpPaBJIEHWU JIMYHOCTHOIO  pa3BUTUA  OOyYaroUIMXc,
dbopmupoBaHus (GYHKIHOHAIBHOM MaTeMaTU4YEeCKOM TPaMOTHOCTH, W3YyYEHUS JPYTUX
y4eOHBIX AUCHUIUIUH. Pa3BuTHe y 00y4aromuxcsl MpaBUIbHBIX MPEICTaBICHUN O CYIIIHOCTH
U MPOUCXOKICHUH I€OMETPUUECKUX a0CTpaKlMidi, COOTHOLIEHUU PEANbHOTO M UACAIBHOTIO,
XapakTepe OTPaXECHHsI MATEMaTUYECKOW HAyKOM SIBJIEHUH M IPOLIECCOB PEAIBHOTO MHPA,
MECT€ TE€OMETPUU B CUCTEME HAYK M POJM MAaTEMaTUYECKOIO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM M B TMPAKTHUKE CHOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yYalllUXCsl, @ TaKK€ KayeCTB MBILUICHUS, HEOOXOAUMBIX JUIsl afanTallid B COBPEMEHHOM
o0riecTBe.

['eomeTpus sBnsSeTCs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOIIEro
o0pa3oBaHMsl, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3yUEHUs KaK JUCIUIUINH €CTeCTBEHHO-
HAy4YHOW HANPAaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, GOPMUPYEMOE NPU U3YYEHUH OOYyYarOUIUMUCS MOHATHUUHBIX
OCHOB T'€OMETPUM U IOCTPOEHUHU LEMOYKU JIOTUYECKHX YTBEPKICHHM B XOJI€ pELICHUS
reOMETPUYECKHUX 3a]a4, YMEHUE BBLABUIaTb M ONPOBEPraTh TMIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSL IPU PELICHUU 3a/1a4 €CTECTBEHHO-HAYYHOr'O LIMKJIA, B YaCTHOCTH U3 Kypca
bu3uKy.

YMeHrne OpUEeHTHPOBAThCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00acTAX AEATeTbHOCTH YenoBeka. OpHeHTaIus 4eI0BeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOJMMOE YCJIOBHE €r0 COIMAIbHOTO OBITHSA, JopMa OTPaXKEHHUsI OKPY’KAIOLIEro MHUpa,
yCIIOBUE YCIICUTHOTO TIO3HAHUS U AaKTUBHOTIO IMpeoOpa3oBaHMs JACHCTBUTEIHHOCTH.
OnepupoBaHu€ MPOCTPAHCTBEHHBIMU 00pa3zaMu OOBEAMHSET pa3Hble BUALI y4eOHOU U
TPYJOBOH JIEATEIBHOCTH, SIBISIETCS OJJHUM U3 MPOPECCHOHATHHO BaKHBIX KaueCTB, TO3TOMY
aKkTyajibHa 3a7ada (OPMHUPOBAHUSA y OOYYarOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJAHOCTH OOpPA3HOTO MBIIIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K
IPaKTUYECKOHN AEATEIbHOCTH 10 MHOTMM HaIIPaBIICHUSIM.



[lens ocBoenuss mporpaMmmbl y4deOHOro Kypca «l'eomerpusi» Ha 0a30BOM YPOBHE
oOyueHuss — oOmieoOpa3oBaTebHOE M OOIIEKYJbTYPHOE pa3BUTHE OOYUYaIOIIMXCS uepes
oOecrieueHHE BO3MOXKHOCTH  TNPUOOPETEHHWS W HCIONB30BAHUS  CHUCTEMATHYCCKUX
TCOMETPUYCCKUX 3HAHUHN U IEUCTBHM, CICITU(UIHBIX T€OMETPHH, BO3MOXHOCTH YCIICTITHOTO
MPOJIOJDKEHUST O0pa3oBaHUS IO CHEIUATBHOCTSIM, HE CBS3aHHBIM C TMPUKIATHBIM
MCITOJIb30BAHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE MpeHA3HAuY€HA ISl 00YyYarolUXCs
CpeIHEeW IIKOJbI, HEC WCHBITHIBABIINX 3HAYMUTEIBHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOTO
obmrero oopazoBanus. Takum oOpazom, oOydaroruecss Ha 6a30BOM YPOBHE JOKHBI OCBOUTH
o0lue MaTeMaTH4eCKHe yMEHUs, CBSI3aHHBIE CO CHEIU(PUKON TE€OMETPUU U HEOOXOIUMBbIE
JUISL )KU3HU B COBpEMEHHOM oOiiectBe. KpoMe 3TOoro, oHu MMEIOT BO3MOKHOCTh U3YYUTh
reoMeTputo Oosiee TIyOOKO, €clid B JajbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B
TCOMETPUYCCKUX 3HAHUSX B MMPOPECCUOHAIBHON JCATEIHHOCTH.

JlocTiokeHre  1eIM  OCBOCHHSI ~ MPOTPAMMBI  OOECIIEUMBACTCS  pENICHUEM
COOTBETCTBYIOIMX 3a7ad. [IpuopuTeTHBIMH 3amaduaMu OCBOeHHS Kypca «I'eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sBJISIFOTCS:

o (opmupoBaHHE TPEACTABICHUS O TEOMETPHHM KaK YacTU MHUPOBOU KYJIBTYPHI U

OCO3HaHME €€ B3aNMOCBS3U C OKPYXKAIOIUM MUPOM;

o (opmupoBaHHE TpPEACTABICHUS O MHOTOTPAHHHMKAX M TeJaxX BpAIICHHUS KaK O
BOXHEHIITUX MATEeMAaTHYECKUX MOJIEISAX, IO3BOJSIONIMX OMHUCHIBATh M M3y4aTh
pa3HbIe SBJICHUSI OKPY>KAIOIIETO MUPA;

o (opmupoBaHHEe YyMEHHS pacrio3HaBaTh HA YEPTEkKaX, MOJACISIX U B PEaIbHOM MHUPE
MHOTOTPAaHHUKH ¥ TeJIa BPAICHUS;

e OBJAQJCHHE METOJAMHU PEIICHUS 3aJad Ha TOCTPOCHHS Ha H300paAKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHHUs] ONEPUPOBATH OCHOBHBIMH MOHATUSMU O MHOTOIPAHHHUKAX U
TeJaxX BpaIIECHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 33/1a4; (OpMUpOBaHUE YMECHUS
NPOBOJUTh HECJOXKHBIE JIOKA3aTENbHBIE PACCYXKJIEHUS B XOJE PEIICHUS
CTEPEOMETPUUECKHUX 3324 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHEC WHTEUICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH 0Oydarommuxcs,
MO3HABATENILHON  aKTUBHOCTH, HCCJIEAOBATEIBCKUX  YMEHUW, KPUTUYHOCTH

MBIILICHUS;
e (opmupoBaHue (PYHKIIMOHAIBHOW I'PAaMOTHOCTH, PEICBAHTHOM T'€OMETPHUH: YMEHHUE
pacno3HaBaTh MPOSABICHUA  TE€OMETPUUYECKUX MTOHSTHM, 00BEKTOB 151

3aKOHOMEPHOCTEN B PEalbHBIX XU3HEHHBIX CHUTYAlMSX U MPU U3YUYEHUU JPYTUX
y4eOHBIX  NPEAMETOB, MPOSABJICHUS  3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3BIKE T€OMETPUU M CO37aBaTh T'€OMETPHUYECKUE MOJICIIH,
OPUMEHSTh OCBOCHHBIM TIE€OMETPUYECKHM ammapar [Uisi PEelIeHUs MPaKTHKO-
OPUEHTHUPOBAHHBIX  3aJlay, MHTEPIPETUPOBATH M  OLEHUBATH  IOJIYYEHHBIC
pe3ynbTaThl.



OTnuYuTeNnbHOM  OCOOEHHOCTBIO MPOTPaMMbl  SABJIETCS  BKIIOUEHHE B KypC
CTEPEOMETPUM B HAYaj€ €ro M3y4YeHHs 3aJay, PEIIaeMbIX Ha YPOBHE HWHTYUTHUBHOIO
MO3HAaHUSA, M ONpelaenéHHbIM 00pa3oM oOpraHuM3oBaHHass padoTa HaJa HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M NPOCTPAHCTBEHHOI'O MBIILIEHUS, CTUMYJIHPYET
IIPOTEKaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JaIbHEHIIEMY U3YUYEHUIO IIPEIMETA.

[Ipenmnourenue OTHAETCS HATISAHO-KOHCTPYKTMBHOMY METOJY OOYy4eHMs, TO €CTb
TEOPETUYECKUE 3HAHMS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-IIPAKTUUYECKON
JesSTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yydalluxcsi B Kypce
CTEPEOMETPUU MPOBOAMUTCS 3a CYET PEIICHHs 3aJad Ha CO3JaHUE IPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OINEPUPOBAHHE MPOCTPAHCTBEHHbIMU oOpazamu. Cozmanme o0pasa
IPOBOJUTCS C OTIOPOI Ha HATJISATHOCTh, a OTIEpUpPOBaHUE 00PA30M — B YCIOBHIX OTBICYCHUS
OT HArJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 HCXOJHOTO COAEPKAHUSI.

OcHOBHBIE colepxkaTenpHble JuHMKA Kypca «l'eomerpum» B 10-11 knaccax:
«Mmuororpanaukn», «lIpsMble W IUIOCKOCTM B NPOCTpaHCTBE», «Tema BpameHus»,
«BeKToppl M KOOpAMHATBI B MPOCTPAHCTBE». DOPMHUpPOBAHHUE JIOTUUYECKHX YMEHHH
pacnpenensieTcss He TOJIBKO MO COJepKaTelIbHbIM JIMHUSM, HO U IO rojaM OOydeHHs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yjibTaTaM OCBOCHHUS
paboueil mporpaMMbl, pacmnpeAenéHHbIM O ToAaM OOy4eHHS, CTPYKTypHUPOBAHO TaKHM
o0pa3oM, 4TOObI OBJIAJICHUE T'€OMETPUYECKUMHU MOHATUSMU M HaBBIKAMU OCYIIECTBISIOCH
MOCJIEIOBATENIBHO U MOCTYNATENbHO, C COOJIIOICHUEM MPUHIIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBbIE€ 3HAHUS BKIIOYAJIUCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX TMpeICTaBICHUN
oOyJarommxcs, paciupsisi 1 yrayossis e€, o0pa3ysi MpoUHbIe MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenue reomeTpun oTBOoauTCA 2 yaca B Henento B 10 knacce u 1 yac B Henento B
11 kimacce, Bcero 3a gBa rojaa o0ydenus - 102 yueOHBIX daca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble U IVIOCKOCTH B NIPOCTPAHCTBE

OCHOBHBIC MOHSITUSI CTEPEOMETPUU. ToOuka, mpsAmas, IMIOCKOCTb, ITPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATHYECKOM IOCTPOCHHM CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3auMHOe pacnoiiokeHue npsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECs, [apalIeIbHbIe
M CKpeuuBaromuecs mnpsambie. [lapamnenbHOCTh MNPSIMBIX W IUIOCKOCTEW B MPOCTPAHCTBE:
MapajyieIIbHbIE MPSIMBIE B MPOCTPAHCTBE; MApPAIUIEIBHOCTh TPEX MPSMBIX; MAPAILICITBHOCTh
NpAMON M IUIOCKOCTH. YTIIBI C COHANPABICHHBIMUA CTOPOHAMH; YIOJ MEXAY IPSAMBIMU B
npoctpaHcTBe. [lapajuieNnbHOCTE  IUIOCKOCTEW: TapaJUICNIbHBIE TUJIOCKOCTH; CBOMCTBA
napajuieNibHbIX TuIocKocTed. Ilpocreiimme mnpocTpaHCTBEHHbIE (GUTYPhl Ha IJIOCKOCTH:
TeTpa’ip, Ky0, napaieiaenunes; NIoCTPOCHUE CEUCHUM.

[lepneHaUKyISIPHOCTh MPSIMOM UM IUIOCKOCTH: NEPHECHAMKYJSPHBIE MpAMBIE B
MIPOCTPAHCTBE, NPSIMbIC NApPaJUICIbHBIE W MEPHEHIUKYISPHBIE K IUIOCKOCTH, ITPU3HAK
NEPIECHAUKYIJAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpEMa O NPSAMOW IEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOU U IJIOCKOCTBIO; IBYTPAHHBIN YroJ,
JIMHENHBIA Yrojl ABYTpaHHOroO yria. [lepneHauKkynsp U HAKJIOHHBIC: PACCTOSIHUE OT TOUKHU
710 TUTOCKOCTH, PAaCCTOSHHAE OT MPSMOM 0 TJIOCKOCTH, MPOEKIHsS (UTYPHI HA TUIOCKOCTb.
[lepneHAUKyNSAPHOCTD IUIOCKOCTEW: NPU3HAK NEPIEHAUKYJIAPHOCTH JBYX IUIOCKOCTEM.
Teopema 0 TpEX NMEPIEHAUKYISAPAX.

MHOrorpaHHuKH

[ToHsiTME MHOTrOrpaHHWKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas npusma;
TpaHM W OCHOBAaHUSA TPU3MBI, TpsAMas W HAKIOHHAS MPU3MbI; OOKOBas U TOJHAs
NOBEPXHOCTh Ipu3Mbl. [lapamnenenurnen, npsAMOYrOJIBHBIA I[apajuIeJIENUIIE] U €ro
cBoiicTtBa. [lupamuna: n-yroiapHas nupamuja, TpaHU U OCHOBaHUE MUPaMUJIbl; OOKOBas U
MOJIHAsI TOBEPXHOCTh MUPAMUBI; MIPABUIIbHAS U YCEUEHHASA MUPAMUIA. DIIEMEHTHI MPU3MBbI
n nupamuabl. lIpaBuibHBIE MHOTOIpaHHHMKH: TOHSATHE NPABWIBHOIO MHOTOTPAaHHUKA;
[IpaBWIbHAsL IIpM3Ma U IIpaBWIbHAs INHUPAMUJA; [PaBWIbHAs TPEYrojbHAs NUpaMUIad U
NpaBWIbHBIA TeTpadp; KyO. [IpencraBieHue o MpaBUIIBHBIX MHOTOIPAHHHMKAX: OKTadJp,
noaeka’ap v ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOUYKH, MPSIMOM, MIOCKOCTH.
DJIeMEHThl CHMMETPUU B MUpaMUAaX, MapajyleenuIeax, IpaBUiIbHbIX MHOTOIPaHHUKAX.

Boluucienre 5»1€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, ymibl. I[lnomanas
OOKOBOW TMOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMOW MPU3MBI, IJIOIIAJb OCHOBAaHUH,
TeopeMa 0 OOKOBOMl MOBEPXHOCTH MpsiMOil mpu3Mbl. [lnomianbs OOKOBOM MOBEPXHOCTU U
MMOBEPXHOCTH MPABWIBHOM MHUPAMUJIBI, TEOpEMa O IUIOMIAJAM YCEUYEHHOM MUPaMHUJBI.
[Tonsarue 06 06béMe. OOBEM TUPaMUJIBI, TTPU3MBI.



ITono6uple Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXIY IUIOMIAIIMHA ITOBEPXHOCTEH,
00BpéMaMu ITOJO0HBIX TEIL.

11 KJTACC

Tena Bpamenust

[Hunmuaapuyueckas MOBEPXHOCTb, OOpa3yroliue IMWIMHAPUUECKON MOBEPXHOCTH, OChH
MWIMHAPUYECKOH moBepxHOCTH. [lunmHap: ocHoBanust u  OOKOBas IMOBEPXHOCTb,
oOpasyrolas 1 oCh; IIIoHaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHWYECKOM moBepxXHOCTH. KoHyc: OCHOBaHME M BepuIMHA, 00pasyronias U OCh; IUIOLIAb
OOKOBOI1 U MOJIHOI MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoline U BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

Cdepa u map: meHtp, paauyc, TuaMeTp; IUIOMIAAs MOBEPXHOCTU cepbl. B3aumuoe
pacnoiioxkeHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; miomaas chepsl.

N3o06paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka numuHapa u KoHyca.

KoMOuHanuu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UITU TEJIO BPAIICHUS.

[Touarne 06 o0BEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Tein. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO Tlapajuienienunesa u cieactsus u3 He€. O0béM nunuHapa, kKonyca. O0bEm
mapa v miomaasb chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOLIEHHSI MEXAY IUIOMIAJIIMU MOBEPXHOCTEH,
00BpéMaMH ITOJOOHBIX TEIL.

Ceuenuss uunuHApa (mapayielbHO M MNEPHEHAUKYISIPHO OCH), CEYEHHUS KOHyca
(mapasnieibHOE OCHOBAHUIO U IPOXOAIIEE YePE3 BEPILNHY ), CEUECHHUS LIapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha miockocth U B mIpocTpaHcTBe. CJOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PaznokeHue BeKTopa 1o TpEM HEKOMILJIaHAPHBIM BEKTOPaM.
[IpaBuno napamnenenunena. Pemenue 3a1a4, CBA3aHHBIX ¢ MPUMEHEHUEM IIPABUII ACUCTBUI
¢ Bekropamu. [IpssiMoyrosbHas cucremMa KOOpJAHHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
[IpocTeiiue 3a1aun B KOOpJIUHATaX. YTOJ MeXAY BekTopamu. CKaIsIpHOE MPOU3BEACHUE
BEKTOpPOB. BbluncieHne yrioB Mexay IpsMBIMUA U IUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBII
METOJ, IIPU PELICHUHU T€OMETPUUECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ysbTaThl OCBOSHHUS MPOTpaMMbl y4eOHOro npeaMera «MartemaTukay
XapaKTepU3yrTCS:

I'paknanckoe BocnuTaHUE:

c(hOPMHUPOBAHHOCTBIO TPaXAAHCKOW TO3UIMM OOYyYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JICHA POCCHUUCKOTO OOIlecTBa, MPEJICTABICHUEM O MaTeMaTUYeCKUX
OCHOBax (PYHKIIMOHMPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYpP TPa)xgaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHUEM B3aWMOJICHCTBOBATH C CONUAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUSIMH ¥ HA3HAYCHUEM.

ITaTpuoTH4yecKkoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO POCCHUUCKOM Tpa)KJaHCKOW HMACHTUYHOCTH, YBAXEHUS K
MPOIIOMY M HAaCTOSIIIEMY POCCHUMCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHHUEM K
JNOCTHKEHUSIM POCCHUMCKUX MATEMaTUKOB W POCCHUMCKOW MAaTEMATHYECKOM IIKOJbI, K
HCITOJIB30BaHHUIO OTHX JIOCTHKEHUM B IPYTUX HAyKaxX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O  CO3HAHMS, HJTHUYECKOIO TIOBEJCHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAYKHU U JIEATEIIbHOCTHIO YUYEHOTO; OCOZHAHUEM JIMYHOTO BKJIA/1a
B IIOCTPOCHUE YCTONYMBOTO Oy TyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHMEM K MHpPY, BKJIIOUasl JACTETUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ad, peNIeHUH, pPacCyXIECHWW; BOCHPHHUMYHUBOCTBHIO K
MaTeMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCNIUTAHHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B HHTEpecax
310pOBOTO M 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 370POBbIO
(3mopoBoe mUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITUM W OTAbIXa, peryJsipHas
(dbu3nyeckas aKTHUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHMS, NMPU 3AHATHUAX CIOPTHBHO-
03/I0POBUTEIILHOM JEATEIHHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3InuyHbIM
chepam mpodecCHOHANBHONW  JEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €
MPWIOKEHUSIMUA, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peaau30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa3oBaHUIO U CaMOOOpa30BAaHUIO HA TMPOTSHKEHUU BCEH KU3HM;
FOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTHUYeCKOM
HaIpaBJICHHOCTH.

JK0JIOrHYecKkoe BOCIIUTAHHE:



c(OPMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYpbl, TOHUMAHUEM BIIMSHHUS COLMAJIbHO-
HPKOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM M COLUAIBHON Cpe/bl, OCO3HAHUEM
rJI00AJIBHOTO  XapaKTepa JKOJOTMYECKUX MpoOJieM; OpHUEHTAlMe Ha NpUMEHEHUe
MaTeMaTUYeCKUX 3HAHWM i1 peleHus 3aJady B OOJacTH OKpPYKAaIoIEHd Cpeabl,
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKM WX BO3MOXHBIX IOCIEACTBUI M1 OKpYyXarouen
CpEeBlL.

ILleHHOCTH HAYYHOT0 IO3HAHUS:

Cc()OPMUPOBAHHOCTBI0 MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM M OOILIECTBEHHOM MPAKTUKH, MOHMMAHMEM MAaTEMAaTHYE€CKOW HayKH Kak
cepbl YeTOBEUECKON JEATEeIbHOCTH, 3TaloOB €€ pa3BUTHUS U 3HAYUMOCTU Ui Pa3BUTHUS
LUBWIN3ALMM; OBJAJACHUEM S3BIKOM MAaTEMaTUKU MU MAaTEMaTU4YEeCKOW KyJIbTYpOHW Kak
CPEICTBOM IIO3HAHUSI MUPA; TOTOBHOCTBIO OCYLIECTBIIATh IPOEKTHYIO U UCCIIEJOBATEIBCKYIO
NEeSTENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

MertanpeameTHble  pe3ysibTaThl  OCBOEHHUS  MPOrpamMMbl  Y4EOHOro  Impeamera
«MaremaTtuka» XapaKTepU3YIOTCS OBJIAJICHHEM YHUBEPCAIBHBIMU HO3HAGAMENbHOIMU
0elCcmeUAMU,  YHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMY, — YHUBEPCATbHLIMU
Pe2YIAMUBHBIMU OCUCMBUAMU.

1) Vuueepcanvnvie no3nagamenvuvie oOeiicmeus, obecneuusarom opmuposanue
0a306bIX KOCHUMUBHLIX  NPOYECcco8 obyuarwuxcs (oceoenue Memooos NO3HAHUSA
OKpYJICarowe2o Mupa, NpuMeHeHue J102U4ecKux, Uccieo008amenbCKux onepayuil, yMeHui
pabomams ¢ ungopmayueii).

ba3oBrble 1oruyeckue 1eMcTBuA:

e BBUSIBIAAITH U XapaKTEpU30BaThb CYLIECTBEHHbIE MPU3HAKK MaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOIIEHUH MEXAY MOHITUIMU; GOPMYJIUPOBATH ONPEACICHUS
HNOHATUI; yCTaHABJIMBATh CYLIECTBEHHbBIN MTPU3HAK KiIaccu(UKaIMU, OCHOBaHUS 1Jis
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

e BOCHPUHUMATh, POPMYIUPOBATH U IPEOOPA3OBHIBATH CYKACHUSA: YTBEPIAUTEIbHBIC U
OTpHIIaTeNbHbIE, EAMHUYHBIC, YACTHbIE U OOLINE; YCIOBHBIE;

e BBIBIITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTHBOPEYUS B
(akTax, AAHHBIX, HAOMIOACHUSIX M YTBEPKIACHUSX; NpeularaTb KpUTEpPUM IJIs
BBISIBJICHHS 3aKOHOMEPHOCTEU U IIPOTUBOPEUNN;

e JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3AKIFOUYECHUH 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSATEIBHO JOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUMI
(mpsiMble U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIMIO, IPUBOAUTH MPUMEDPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBL;

e BbBIOHMpaTH cHOCcOO pemieHUs yueOHOW 3ahauyu (CpaBHMBATh HECKOJIBKO BApHUAHTOB
pelieHusi, BbIOMpaTh Haubojiee MOAXOMAUIMM C y4E€TOM  CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPUEB).



Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

UCIOJb30BaTh  BONPOCHl KaK  HMCCIENOBATEIbCKUA HMHCTPYMEHT I103HAHUS;
dopMynMpoBaTh  BOOPOCHI,  (UKCUPYIOIIME  OPOTUBOpEYHME,  Ipodsemy,
yCTaHAaBIMBAaTh MCKOMOE W JaHHOE, (HOpPMHPOBATH THUIOTE3Y, APTyMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUIAHWPOBAHHBIM 3KCIIEPUMEHT, HCCIEAOBAHHME IIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEKTa, SIBJIEHUS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMHU, SIBICHUSAMU, IPOLECCAMU;
CaMOCTOSITENIbHO  (pOpMyIUpOBaTh O00OOIIEHUS W BBIBOJABI IO pe3yjibTaTaM
OpOBEJAEHHOIO  HAOJIOJIEHUS,  HUCCIIEJOBAHMS,  OLCHUBAThb  JIOCTOBEPHOCTH
[IOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILEHNUH;

IPOrHO3UPOBAaTh  BO3MOXHOE pa3BUTUE Ipolecca, a TakkKe BbIJBUIAThH
IPEANOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmei:

2)

BBISIBJISITH 1e(pUIUTHl MH(OPMALIMK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U JUIsl pELLICHUs 3a/1a4u;
BbIOMpaTh HMHPOPMALMIO M3 HCTOYHUKOB PAa3jIUYHbIX THUIOB, AaHAJIU3UPOBATD,
CHUCTEeMAaTU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEACTABIICHHUS;
CTPYKTYypUpOBaTh HH(pOpMaLMIO, MPEACTaBIATh €€ B pa3nyHbIX (opMax,
WIITIOCTPUPOBATh IPaPUUECKH;
OLICHUBATh HAAEKHOCTh MH(OpPMAUU IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yuusepcanvnuie KOMMYHUKQMUGHbIE oeticmeusl, obecneuusaiom

CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOG 00VUAIOUUXCSL.
Oo0menue:

BOCIIpUHUMAThL U (OPMYJIHMPOBATH CYXKIACHUS B COOTBETCTBUU C YCJIOBUSIMH U
HEISIMUA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
U T[HCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PpEHIeHus 3aJayu,
KOMMEHTUPOBATH MOJTYYECHHBIN pe3yJIbTaT;

B XOJ€ OOCYXIeHHUs 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pellaeMoil 3aJayu, BBICKA3bIBATh WJICHU, HAIICJICHHbIE Ha IOUCK
pElLIEHHUsI; COMOCTABJISATh CBOM CYXKIECHHUS C CYXICHUSMH JPYTHMX YYaCTHUKOB
auanora, oOHapy>KHMBaTh PA3IMYME U CXOJCTBO TO3WIIMI; B KOPPEKTHOH Gdopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTaBISATh PE3YJbTaThl PEIICHUS 3aJauyd, SKCIEPUMEHTa, HCCIIeI0BaHMUs,
IPOEKTa; CaMOCTOSITENBPHO BHIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3a7ad
IpPEe3eHTAIlMU U 0OCOOEHHOCTEH ay TUTOPHUH.

CoTpyaHuyvecTBo:

IIOHMMAaTh M KCIO0JIb30BAaTh IPEUMYIIECTBA KOMaHAHON U MHAMBUYaJIbHON pabOThI
OpU pELICHWH YYEeOHbIX 3aJlay; MPUHUMATh LEJb COBMECTHOM JE€ATEIbHOCTH,
IUIAHUPOBATh OPraHM3aLMI0 COBMECTHOM palOThl, paclpenessatb BUAbl padoT,



JIOTOBApUBATHCA, OOCYXKJIaTh MpOILIECC W pe3yJbTaT paldoThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJEH;

e yYacTBOBaTh B TIpPynmnoBbeIXx @opMax padoTel (0OcCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE MTYPMBD» U WHBIC); BHIIOIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH
CBOM JCHCTBHSI C IPYTUMH WICHAMU KOMAaHJIbl; OICHUBATh KAueCTBO CBOETO BKJIa/a
B 00muii MNPOAYKT 1O KpUTEPHUSIM, CHOPMYJIUPOBAHHBIM  YYaCTHUKAMH
B3aMMOJICHCTBHUS.

3) Vuusepcanvnvie pezynamuenvle Oeticmsus, obecnedusarom @Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, aJITOPUTM PEILICHUS 3a/1a4, BEIOUPATh CIIOCOO PEIIeHUs C YUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ yUETOM HOBOU HH(OPMALINH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMH TO3HABATEIHHOW pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUA M MBICIUTENBHBIX MPOIECCOB, MX PE3yJbTaTOB; BIAJETh CIIOCOOAMHU
CaMOTMPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3yJbTaTa pelieHus MaTeMaTH4eCcKOM
3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPH pEIICHUH 3a]auH,
BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JTAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yJbTaTa IIEIM M YCIOBHSIM, OOBSICHATH MPHUYUHBEI
JOCTHKCHHSI WIIM HEIOCTIKEHUS PEe3yJIbTaTOB ACSITENbHOCTH, HAXOJUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATHI
10 KUIIACC
OnepupoBaTh NOHATUSMU: TOUYKA, IPAMasi, IIIOCKOCTb.
[IpumMeHsATh aKCHOMBI CTEPEOMETPUU M CIEJACTBUA W3 HHUX MPU pPEUICHUU
r€OMETPUYECKUX 3a/1au.
OnepupoBaTh NOHATUAMH: MMAPAIEIBHOCTh M TEPHEHIUKYJSIPHOCTh TPSMBIX U
IIJIOCKOCTEHN.
KnaccudummpoBats B3auMHOE pacroIoKeHUe MPSIMbIX U TIII0OCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHATUSMHU: JABYTPaHHBIM Yroyl, TpaHU JBYIPAHHOTO Yyria, pedpo
JBYTPAHHOTO yTJia; TUHEWHBIN yroJl IBYTPAaHHOTO yTJia; rpajycHas Mepa JBYIPaHHOTrO yria.
OnepupoBath MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIbIA U HEBBIMYKJIbI MHOTOIPAHHUK,
AJIEMEHTHl MHOTOTPAHHUKA, TPAaBUIIbHBI MHOTOTPaHHHUK.
Pacnio3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAHHUKOB (TMpaMu/ia; Mpu3Ma, MpsIMOYTOJIbHbBIN
napaJuiesienune, Kyo).
KnaccupunmpoBath MHOTOrpaHHUKH, BBIOMpAss OCHOBaHUS Ui KJaccu(pUKaIUU
(BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKU, NPaBUJIbHbIE MHOTOTPAHHUKH; MPAMbIE U
HAKJIOHHbBIE MPU3MbI, HapaJUICIEIUIEIbl).



OnepupoBath MOHATUAMHU: CEKYIast INIOCKOCTh, CECUCHNE MHOTOTPAaHHUKOB.

OOBSACHATH MPHUHIIUIIBI IOCTPOCHUS CEUEHUH, UCITONIb3YSI METO/T CJICIOB.

CtpouTh ceuYeHUs MHOTOTPAHHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIC)
TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarte 3amaum Ha HaXO0XKACHHE TEOMETPHUYECKUX BEIMYMH 1O o0paslaM Wiu
QITOpUTMaM, TIPUMEHSS M3BECTHBIE AHATUTUYECKUE METOJBI MPHU PEHICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYMCIICHHUE PACCTOSHUN MEXKIY ABYMsI TOYKAMHU, OT TOYKH JO
MPSAMO#, OT TOYKH JIO TUIOCKOCTH, MEXITY CKPEITUBAIOIIUMHUCS TPSIMBIMH.

PemaTte 3amaum Ha HaXO0XKACHHE TEOMETPHUUYCCKUX BEJIMYMH MO oOpaslaM Wiu
QIrOpUTMaM, TIPUMEHSS MU3BECTHBIE AHATUTUYECKUE METOJNBI MPHU PEHICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHUE YTJIOB MEXIY CKPEIIUBAIOLIIUMUCS MPSIMBIMHU,
MEX]Ty MPSIMOU U TIIOCKOCTBIO, MEXTy IJIOCKOCTSIMH, ABYTPAHHBIX yTJIOB.

Beraucisite 00bEMBI U TUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MUpaMHU/Ia)
C mpuMeHeHHEeM (OPMYJ; BBIYUCIATh COOTHOIICHHUS MEXIY IUIOMAASMU MOBEPXHOCTEH,
00BEMaMu MOA0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHITHSAMH: CHUMMETPHS B MPOCTPAHCTBE; IEHTP, OChb U IUIOCKOCTH
CUMMETPHH; IICHTP, OCh M TUNIOCKOCTh CHUMMETPUU (DUTYPHI.

W3Bnekats,  mpeoOpa3oBbIBATH W WHTEPOPETHPOBATH  HHPOPMAUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKHUX (PUTYpax, MPEICTABICHHYIO HA YePTEkKaxX 1 PUCYHKAX.

[Ipumensate reoMmerpudeckue (aKThl JUIsl pEHICHUS CTEPEOMETPUYECKUX 3ajad,
MPENOIAraoIIuX HECKOJIBKO MIAroB PEIICHMsI, €CIIM YCIOBUS MPUMEHEHUS 3aJIaHbl B SBHON
dbopwme.

[IpumeHsaTh mpocTelIie ITPOrpaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOIUTE TpUMEpPH MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPHPOJE W IKHU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsATh TTOJTyYCHHBIC 3HAHKS HA MPAKTHKE: aHAIM3UPOBAaTh peajbHbIC CUTYallud U
MPUMEHSATh W3Y4YEHHBIE TIOHSATHS B TMPOIECCE TOWCKA PEIMICHUS MaTeMaTHYeCKU
c(hOpMyITUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEAIbHBIE CUTYaIlUd Ha S3BIKE T€OMETPHH,
MCCIIEZIOBATh MMOCTPOCHHBIE MOJIENIN C UCTIOIh30BAHUEM T€OMETPUICCKUX MMOHSITHI H TEOpEM,
anmapara anreOpbl; pemaTh TNPAKTHYSCKHUE 3aJlayd, CBSA3aHHBIC C HAXOXKIACHUEM
TCOMETPUYCCKUX BEITUYHH.

11 KJIACC

OnepupoBaTh  MOHATUSMHU:  LWIMHAPUYECKass  TMOBEPXHOCTh,  oOpa3yromme
WIMHAPUYECKON TIOBEPXHOCTH; IIWJIMHIDP;, KOHHUYECKas MOBEPXHOCTh, OOpa3yrolne
KOHUYECKOU MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOJTYUYEHHUS TE BPAILCHHUS.

KnaccudunupoBaTh B3auMHOE pacroiiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: MIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTA;
[IApOBOM CJIOH, OCHOBAHHUE IIAPOBOTI'O CJIOS, BBICOTA LIAPOBOTO CJIOSI; IIAPOBOM CEKTOP.



Berancnars 00bEMBI 1 TUTOMIAIN TTOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHUUCCKUX T C
npuMeHEHUEM (HOpPMYIIL.

OnepupoBaTh MOHITHAMHU: MHOTOTPAHHUK, BITUCAHHBIN B Cepy M OMHCAHHBIA OKOJIO
cdepsr; cepa, BMcaHHAss B MHOTOTPAHHUK HITH TEJIO BpPAICHUSI.

BBIYUCISITS COOTHOMICHUS MEXKIY TUIOIIAISIMH MOBEPXHOCTEH W 00bEMaMM TIOIOOHBIX
TelL.

N300pakath u3ydaembie (UTYpHI OT PYKH U C MPUMEHEHUEM IPOCTBIX UYCPTEKHBIX
WHCTPYMEHTOB.

BrITTOTHSTE (BRIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BH/JI CBEPXY, COOKY, CHU3Y; CTPOUTDH CEUCHHUSI TCII BPAIICHMUS.

W3Bnekarsn, UHTEPIPETUPOBATH u peoOpa3oBbIBATh uHDOpMaIUIO 0
IPOCTPAHCTBEHHBIX TCOMETPUUYECKHUX (DUTYpax, MPEACTaBICHHYIO Ha YepTekKaX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BhITIOTHATE TEWCTBHSI CIIOKEHHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKCHHS
BEKTOpPA Ha YHCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHU 00JIaIafOT.

[TpumeHsATh paBUIIO MapaliecuIe/a.

OnepupoBaTh MOHATHIMH: JEKAPTOBHI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOpPaMH, CKaISIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJITAHAPHBIC BEKTOPHI.

HaxoguTe cymMMy BEKTOpPOB W MPOM3BEICHHE BEKTOpa HA YHCIO, YIOJ MEXIY
BEKTOpPaMH, CKAJIIPHOC IPOU3BEJCHUE, PACKIAJAbIBaTh BEKTOP IO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTs TeoMmeTpuueckue (akThl YIS PEIICHUS CTePCOMETPUYCCKHX 3ajad,
IIPEJIIOIAraloIuX HECKOJIBKO IIIaroB PEIICHUs, €CIU YCIOBHS TPUMEHEHUS 3aJaHbl B SIBHOM
dbopwme.

Pemartes mpocTeiiimme TeOMETpUYECKHME 3aJadud  Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemare 3amaum Ha J0Ka3aTeIbCTBO MaTEMAaTHYCCKHMX OTHOIICHWM M HaXO0XICHHE
TCOMETPUYCCKUX BEJIUYHMH 10 00pa3laM WM aJlfOPUTMaM, NMPUMEHSS H3BECTHBIC METOJIbI
P PEIISHUHN CTaHAAPTHBIX MaTEeMAaTHUECKHUX 3a/1a4.

[IpumeHsaTh mpocTeliie IPOrpaMMHBIC CPEICTBA M JICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoaUTh TpPUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHPOJAE U JKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B NCKYCCTBE.

[IpuMeHsATh TOJTyYCHHBIC 3HAHKS HA MPAKTHKE: aHAIM3UPOBAaTh peajbHbIC CUTYallud U
MPUMEHSATh W3Y4YEHHBIC TIOHSATHS B TMPOIECCE TOWCKA PEIMICHUS MaTeMaTHYeCKU
chopMyIHpPOBaHHOMN TTPOOJIEMBI, MOJICIUPOBATh PEAJIbHBIC CHUTYAIlMU Ha SI3bIKE TE€OMETPHH,
MCCJICIOBATh ITOCTPOSHHBIC MOJICIH C UCIIOJIb30BAaHUEM T'€OMETPUUICCKUX TTOHATHI U TEOPEM,
anmapara anreOpbl; pemaTh NPAKTHYCCKHUE 3aJlayd, CBSA3aHHBIE C HAXOXKIACHUEM
rCOMETPUYCCKUX BEITUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Konrtpoubnsie | IIpakTnueckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcesl
1 BBenenue B ctepeomMeTpuio 10
) IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCT IPSIMBIX U INIOCKOCTEH
3 IlepneHIUKYISIPHOCTD MPSIMBIX U 12
IJIOCKOCTEMN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMS, pACCTOSHUS U yTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJTACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB u TeM un@ppoBbIe
Ne ni/m P Konrtpoabnsie | IpakTuuyeckue (mudpp )

NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypcebl

Tena Bpaienus 12

OO0BEMBI TET 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHwue, 060061IeHNE, 7 i

CHUCTeMaTH3alrs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




ITOYPOYHOE INTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
nu@poBbie
oOpa3oBaTte/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPHHU: TOUKA,
npsiMasi, INIOCKOCTh, MPOCTpaHCcTBO. [IpaBnia
M300pakeHHs Ha pUCYHKaX: H300paKeHus
TUTOCKOCTEH, apalIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

2-3

[TonsThs: MEPECCKAOIINEC IIIOCKOCTH,
NnEepeCCKaroImurecs npsamMas U rmioCKOCTb

IlousTus: MEpeCCKaroImurecCs MmI0CKOCTH,
NnepeceKaromumecs npsamMas v rniI0CKOCTb

3HAKOMCTBO C MHOTOTPaHHHKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKAaX, Ha POCKIIMOHHBIX YePTEKAX

HauanbHble cBeleHHs 0 KyOe 1 nmupamue,
uXx pa3BEépTku U Moaenu. CeueHus
MHOT'OT'PAaHHUKOB

HauanbHble cBeleHHs 0 KyOe 1 nupamue,
ux pa3BEpTkU U Mozenu. CeueHus
MHOTOTPaHHUKOB

7-10

[ToHsATHE 00 AKCHOMATHYECKOM ITOCTPOCHHUH
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX

[TonsTHE 006 AKCHOMATHYECKOM ITOCTPOCHUH
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U




CICACTBHA U3 HUX

[TonsATHE 00 AKCHOMATHYECKOM ITOCTPOCHUH
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX

[TonsATHE 00 AKCHOMATHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX

BzaumHuoe PAaCIIOJIOKCHHUC IPAMBIX B

11 MPOCTPAHCTBE: EPECEKAIOIINECH,
napajuleNIbHbIE U CKPEIMBAIOIINECS IPSIMbIE
[TapamienbHOCTB IPSIMBIX U IVIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJIJIeNIbHBIE NIPSIMBIE B
MPOCTPAHCTBE; MaPATUIENBHOCTD TPEX
MPSIMBIX
[TapamienbHOCT IPSIMBIX U IVIOCKOCTEH B

13 npoctpancTse: [lapannenbHOCTs NpsAMOil U
IIJIOCKOCTH

14 VYTl ¢ COHANpaBICHHBIMU CTOPOHAMU

15-16 Yron Mexay npsiMbIMU B IPOCTPAHCTBE
VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

17 [TapannenpsHOCTh INIOCKOCTEN:
IapajulesIbHbIE IIIOCKOCTH

18 CaoiicTBa mapauiesIbHbIX MIIOCKOCTEHN

19 [Tpocreiime npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETPadAp, KyO, mapasuiesenumne

20-21 [TocTpoenue ceuenunii
[Toctpoenue ceuenuit
Konrponsnas padora o teme "[Ipsimbie u

22 IIJIOCKOCTH B pocTpaHcTie. [lapannensHocTs

IPSIMBIX U IJI0CKOCTEN"




23

[TeprieHANKYISAPHOCTH NPSMOM M MIIOCKOCTH:
NEePIEHINKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE

24-25

[Ipsimbie mapanienbHbIe U
MEePIEeHIUKYJISIPHBIE K MJIOCKOCTH

[IpsiMble mapasenbHble U
MEPIEHIUKYIISPHBIE K INIOCKOCTH

26-27

[Ipu3Hak NeprneHaUKyJISPHOCTH IPSIMOU U
IIJIOCKOCTH

[Tpu3HaK neprneHAuKyISIpHOCTH MPSIMOM U
IJIOCKOCTH

28-30

Teopema o psIMON MEPIICHANKYISIPHON
MJIOCKOCTH

Teopema o psAMOi IEPIIEHIUKYJIIPHON
IJIOCKOCTH

Teopema 0 IpsIMOi NEPIIEHIUKYJIIPHON
IJIOCKOCTH

31-34

[lepnieHIMKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

[lepnieH UKy IsIp ¥ HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM J0 TUIOCKOCTH

[TepnieHuKyIsp U HAKIOHHBIE: PACCTOSTHHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM J10 TIIIOCKOCTH

[TepieHAMKYISIp M HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM J10 TIIIOCKOCTH

35

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOI
U IUIOCKOCTBIO




JIByrpaHHBIN yroJl, TMHEWHBINA YOl
IBYTPaHHOIO yria

36-37

JIByrpaHHbIN yToJ1, TMHEWHBIA YTOJI
JIBYTPaHHOTO yriia

3840 [TeprieHANKYIAPHOCTD IIOCKOCTEMN: MTPU3HAK
MEPIECHANKYISPHOCTH JBYX MIIOCKOCTEN

[leprieHAMKYISAPHOCTD IUIOCKOCTEMN: MTPU3HAK
MEPIECHANKYISIPHOCTH JBYX IIIOCKOCTEN

[leprieHANKYISAPHOCTH MIOCKOCTEN: PU3HAK
NEePIEHINKYISIPHOCTH JBYX MJIOCKOCTEN

41-43 TeopeMa o TpEX mepHeHIUKYIISIpax

Teopema o0 TpEX nEpHEHANKYIIAPAX

Teopema o0 TpEX mepHEHIUKYIIAPAX

KonTponbHas pabora no temam
"TlepneHauKyJISPHOCTD OPSIMBIX U
mrockocTeil" u "Y sl MeXAy NpsIMbIMU U
IJI0CKOCTSMU"

44

[TonsiTHe MHOTOTPaHHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIble MHOTOI'PaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

45

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHUS IPU3MBI; IPSIMAasi U HAKJIOHHAsS
IpU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

46

47 [Tapamrenenunen, NpsAMOYTOJIbHBII
napajJiesIenuIe ] 1 ero CBOMCTBa

[Tupamupa: n-yroiapHasi MupaMuaa, TPaHU U
48 OCHOBaHHUE MMUPaMH/Ibl; OOKOBAs U MOJTHAS

MMOBECPXHOCTH MUPAMUBI; IIPpaBUJIbHAA U




yceuéHHas mupaMuia

49

[IpaBuiibHBIE MHOTOIPAHHUKHU: TTOHSTHE
IIPAaBUIBHOIO MHOTOTPAHHUKA; IPaBUIIbHAS
IpU3Ma U NpaBUIbHAs IUPAMU/IA;
IpaBUJIbHAS TPEYTOJIbHAS MUPaMUIa U
NPaBUJIBHBIN TeTpasap; KyO

50

[IpencrasieHue o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadp, J0ACKadAp U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSIMOU, INIOCKOCTH.
DIEeMEHTBI CUMMETPUU B IMPaMUaXx,
napajuiejenuneax, MpaBuIbHbIX
MHOI'OIPaHHUKAX

52

Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB:
p€Opa, TuaroHasu, yribl

53-54

[Tnomans 60KOBOM MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTHU MPSMOM TIPU3MBI, TUIOIIA/Ib
OCHOBaHHH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTHU MPSIMOI TIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib
OCHOBaHMH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTHU MPSIMOM TIPU3MBI

55

Konrponsnas pabora o teme
"MHororpaHHuku"

56

[Tonsatre 00 00BEME

57-60

O06BEM TUpaMUIBI

O0BEM nupamMusl

OO6BEM TUpaMuIbI

—_ | = | =




O06BEM TUpaMuIbI

61-63 O0BEM pU3MBI

OOBEM npU3MBI

O06BEM PU3MBI

—_ | = e [ =

64 KonTponbhas padota no teme "O0bEMBI

MHOTOTPaHHHUKOB"

[ToBTOpEeHME, 0600IIEHNE CUCTEMATU3AIIHS
65 3HaHui. [locTpoenue ceuenuil B
MHOTOTPaHHHKE

[ToBTOpEeHME, 0600IIEHNE CUCTEMATHU3AIIHS
3HaHUU. BeIuKCIIEHUE PACCTOSIHUMI: MEXAY
66 JBYMsSI TOUKaMH, OT TOUYKH 10 IPSAMOM, OT
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEITUBAIOIIUMHUCS TIPSIMBIMHU

67 HToroBasi KOHTpOJIbHAsA paboTa

[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aIUs
3HaHWi. BeIuuciieHue yrios: Mexy

68 CKPEUIMBAOIIUMHUCS MIPSIMBIME, MEXTY
IIPSAIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,

YIJI0B MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KouTtpoJabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
H3yYeHHUsI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcsl

Cdepa u map: HeHTp, paauyc, AuameTp;
IIOMIA/Ib IOBEPXHOCTH C(Hephl

B3anmHuoe pacnionoxxenue chepsl u
IUIOCKOCTH; KacaTeabHask INIOCKOCTh K
cdepe; wromanb chepsl

N300paxxkenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

Hunuuaapudeckas MOBEPXHOCTb,
o0pa3yronue HUIHHIPHIECKON
MOBEPXHOCTHU, OCh HUIHHIPHUECKON
MMOBEPXHOCTHU

Hunuuap: ocHoBaHUA M OOKOBas
MIOBEPXHOCTh, 00pa3ytolas 1 oCh; MJIO0IIAb
OOKOBOI1 U MOJHOIN MOBEPXHOCTH

N3o0paxenue muirHApa HA TUIOCKOCTH.
PazpépTka mmimmaapa. CeueHus uInHapa
(TUTOCKOCTHIO, TapajuIeIbHON WITH
MEPIEeHIUKYISIPHON OCH IIIIUHAPA)

Konnueckasi moBepXHOCTh, 00pa3yloime
KOHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHue u BepIvHa,
oOpa3yro1iast U 0Cb; IJIOLAAb OOKOBOW U
MOJHOM MOBEPXHOCTHU




VYceuéHHblil KOHYC: 00pa3yIolIe U BBICOTA;

? OCHOBaHUs U OOKOBAasi TOBEPXHOCTh
N300paxkenne koHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CeueHust KOHyca
(TITOCKOCTHIO, TTapalIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOSIIEH Yepe3 BEPIIHHY )

1 Komb6unanus ten BpaieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, ONUCaHHBIN OKOJIO c(hepsl;

12 cdepa, BIMcaHHasi B MHOTOTPAHHUK HJTU B
TEJIO BpallleHus

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TET

14 O0béM nuIMHIpa, KOHyCa

15 O06BEM mrapa u momaas chepsl
[Tomo6HbIE TeNa B IPOCTPAHCTRBE.

16 CooTHoOIIEHNS MEX Yy TUIOIAIMU
MMOBEPXHOCTEH, 00BEMAMHU IMTOAO0HBIX TEJ

17 KonrtpomnsHas padora no temam "Tena
Bpamienus" u "O0beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CnoxeHre ¥ BBIYUTAHHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO
Pasnoxenne BekTopa 1o TpéM

21 HEKOMILIaHApHBIM BekTopaMm. [IpaBuio
napasienenumneaa
Pemenne 3amad, CBA3aHHBIX C

22 NPUMEHEHUEM TIPaBUJT JEHCTBUH C
BEKTOpamMu

23 [IpsimoyronpHas cucteMa KOOpJIUHAT B




npoctpaHcTBe. KoopauHatel BeKTOpa.
[Ipocteiimue 3ajaun B KOOpJAUHATAX

24

VYron mexay Bekropamu. CKaasipHOE
MIPOU3BEICHNE BEKTOPOB

25

Brruncnenue yrioB Mexly IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUN TEOMETPUYECKUX 3a1a4

27

KonTponbHas pabota o teme "BekTopsl u
KOOPJAMHATHI B IPOCTpaHCTBE"

28-29

[ToBTOpEeHME, 0600MIEHNE 1
cucremMaTu3anus 3HaHuH. OCHOBHEIC
¢burypsl, GhakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpEeHuE, 0600mIEHNE 1
cUcTeMaTu3alus 3HaHui. 3agauu
TUTAHUMETPUHU U METOJIbI X PEIICHUS

31

[ToBTOpenue, 0600IICHNE 1
cUCcTeMaTu3alus 3HaHui. 3agadu
MJIAHUMETPUHU ¥ METOJIBI X PEIICHUS

32

[ToBTOpenue, 0600IICHNE 1
cucremMatu3anuvda sHaHui. OCHOBHEIE
¢burypsl, GpakTel, TEOPEMBI Kypca
CTepEOMETPUH

33

Hrorosas KOHTpOJIbHASA padoTa

34

[ToBTOpEeHue, 06061IeHNE U
CHCTEMATU3aLs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






