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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOTO Kypca «['eomeTpusi» 6a30BOro ypoBHS st
obyuaromuxcs 10 -11 xmaccoB pa3paborana Ha ocHoBe DemepanbHOTO
roCy/IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEeAHEro o0Iero oopa3oBaHusl,
C yd4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMIA, TPEABIABIIEMBIX K
MaTeMaTHIeCKOMYy OOpa30BaHHWIO, W TPAAHMIMA POCCUUCKOTO 00pa3oBaHMS.
Peanuzanust mporpaMMbl 0OSCTICYHBACT OBJIAJICHNE KIFOUECBBHIMU KOMITCTEHITUSIMH,
COCTaBIIIIOIIMMH OCHOBY [UUISI CaMOpa3BUTHS W HEMPEPHIBHOTO OOpa3oBaHUSA,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BHUTHS
JUYHOCTH O0YYarOUXCHl.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpPEAHETO OOIIero
oOpa3zoBaHus OOYCJIOBJIEHAa MPAKTUYECKON 3HAYUMOCTHIO METANPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYyYEHHUSI T€OMETPUU B HANPaBICHUU JIMYHOCTHOTO
pa3BuTua oOyuarommxcs, GopMuUpoBaHUS (PYHKIHMOHATBLHON MaTEeMaTHYeCKON
IPAaMOTHOCTH, U3YUYEHHUSI JPYTUX YUEOHBIX JUCHUIUIMH. Pa3Butre y oOydaronmxcs
MPaBWIbHBIX TPEACTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU T€OMETPUUYECKUX
a0CTpaKIUii, COOTHOILIEHUHU PEATBHOTO M HUJICATBHOIO, XapaKTepe OTpa)KCHUs
MAaTEMAaTH4YECKOW HAyKOW SBJICHUM H MPOLECCOB pPEAIBHOTO MHUpPa, MECTE
F€OMETPUM B CUCTEME HAYK M POJIA MATEMATHUYECKOTO MOJIETMPOBAHUS B HAYYHOM
MMO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydalmuxcsi, a TakKe KauyeCTB MBIIUICHUS!, HEOOXOAUMBIX JJis aJanTalud B
COBPEMEHHOM OOIIECTRBE.

['eomeTpusi gBisieTCss OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEJIHETO
oOmrero oOpa3oBaHUsl, TaK KakK OO0ECMEeYMBAET BO3MOXHOCTb HU3YUYEHHUS KakK
JUCHUIUIAH €CTECTBEHHO-HAYYHOU HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIlUieHHE, (OpMUpYyEMOe MPU HU3YUYCHUH OOYyYaIOIIMMUCS
MOHSATUUHBIX OCHOB T€OMETPUH U MOCTPOCHUHU 1IETOYKH JIOTUYECKUX YTBEPKICHU M
B XOJI€ pEIICHUSI T€OMETPUYECKUX 3aJlady, YMEHHE BBIJIBUTaTh U OMPOBEPraTh
TUNOTE3bl HEMOCPEACTBEHHO HCIMOJB3YIOTCS MPH PEIICHUH 3aJlad €CTeCTBEHHO-
Hay4HOTO IMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OprUeHTUPOBAThCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTsSIX AEATENbHOCTU 4enoBeka. OpHeHTalus 4ejJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHUE €ro ColHalbHOro ObITHs, (opMa
OTPaKEHUSI OKPYKAIOUIETO0 MHPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeWcTBUTENbHOCTU. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamu 0ObBEIMHSET pa3Hble BHUIBl Yy4eOHOW W TPYAOBOW JEATEIHbHOCTH,



SBJIICTCS OJHUM W3 TPO(ECCHOHATHHO BAKHBIX KayeCTB, MOITOMY aKTyajdbHa
3amada (popMupoBaHHS y OOYYAOMIMXCS MTPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOITOTOBKE K MPAKTUYECKOMN JAEATSIHBHOCTH 1T0 MHOTUM HAIPABJICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOTO Kypca «I['eomeTpus» Ha 0a30BOM
ypoBHE 0O0yueHUss — o0O01Eeo00pa3oBaTebHOE U OOUIEKYJIbTYPHOE pPa3BUTHE
oOyyaromuxcs  4yepe3  OoOecreyeHWe  BO3MOXKHOCTH  MOPUOOpPETEHUS U
WCIIOJIb30BAHUS  CUCTEMAaTUYECKUX TEOMETPUYCCKUX 3HAHUW W JIEHCTBHIA,
cnenupUIHBIX TEOMETPHUH, BO3MOXXHOCTH YCTICIITHOTO TIPOOIKEHUS 00pa30BaHUs
0 CTICIHAILHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCIIOTH30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM ypOBHE TMpeTHA3HAYCHA IS
OOy4JaroImXCcs CpeaHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYAHCHHM
Ha ypOBHE OCHOBHOTO 00Iero oOpasoBaHus. TakuMm o0pa3oM, oOydarommuecs Ha
0a30BOM YPOBHE JTOJKHBI OCBOUTH OOIIME MAaTEeMATHUYECKHE YMEHUS, CBSI3aHHBIC
co crmenuPuKOl TEOMETpUH W HEOOXOAMMBIC I JKU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YyUYHUTh T'€OMETpUIO Ooliee
rIyOOKO, €CId B JaJTbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUYCCKUX
3HAHMSIX B MPOPECCUOHATLHOMN JICATEIBHOCTH.

JlocTikeHne TeMM OCBOSHHUS MPOTrpaMMbl OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOMIMX 3adad. [IpHOpUTETHBHIMH 3ajjayaMH  OCBOCHHUS  Kypca
«["'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

e (QopmupoBaHHEe TpPEACTaBICHUS O TEOMETPUU KaK dYacCTH MHUPOBOU

KYJIbTYPBI H OCO3HAHUE €€ B3aMMOCBSI3U C OKPYIKAIOIUM MUPOM;

e (opmMupoBaHHE MpEACTaBICHUS O MHOTOTPAHHHWKAX W TeJIaX BpaICHUS
KaK 0 BOXHEHIIMX MAaTEMaTUYSCKUX MOJEISAX, MO3BOJISIONUX OMHUCHIBATH
Y U3y4aTh Pa3HbIC SABJICHUS OKPYKAIOIIETO MHUPA;

e (QopmupoBaHHe yMEHHUS paclo3HaBaTh Ha YEpPTEkKaX, MOACIAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHS

e OBJAJCHWEC METOJAMH PEIICHUS 3a/lad Ha IMOCTPOCHUS Ha M300PaKCHUSIX
MPOCTPAHCTBEHHBIX PUTYP;

e (QopmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSAMH O
MHOTOTPaHHUKaX W TeJIaX BPAIICHUS U MX OCHOBHBIMHA CBOWCTBAMH;

e OBJAJCHWEC  QITOPUTMAMH  PCIICHHWS  OCHOBHBIX  THUIIOB  3ajad,
dbopMHupOBaHWE yMEHHUS  TPOBOJAUTH  HECIOXHBIE  JIOKA3aTEIbHBIC
pacCyKIeHUsI B XOJA€ PEIICHHS CTEPEOMETPHUSCKHX 3a]ad W 3a1ad ¢
MPAKTUICCKUM COJICPKAHUEM;

e pa3BUTHE  UWHTEIUICKTYalbHBIX M TBOPYECKHUX  CIOCOOHOCTEM
oOydJarImuXxcs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIIJICHUS



e (opmupoBaHue (G yHKIIMOHAIBHOM rPaMOTHOCTH, pEeNEeBaHTHOU
F€OMETPUM. YMEHHUE pacrmo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallUsIX U MPU U3YYCHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEPHOCTEH, (OpMyIHpOBATH HX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICNIU, IPUMEHSIThH OCBOCHHBIN
r€OMETPUUECKUN ammapaT sl pEHIeHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIECHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTANYUTENBHONM OCOOEHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KYpPC
CTEpEOMETPUM B Hauaje €ro u3y4YeHus 3a7ad, pellaeMblXx Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHHE UHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTanbHEUIIEMY U3YUCHUIO TTPEAMETA.

[Ipeanourenue OoTAAETCA HAISAHO-KOHCTPYKTUBHOMY METOY OOyUEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEl OCHOBE UYBCTBEHHOCTbH MPEIMETHO-
MPaKTUYECKON JesITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUN Y
ydalmuxcsi B Kypce CTEpEeOMETpUU MPOBOAUTCSA 3a CUET peIIeHHs 3ajJad Ha
CO3JJaHME  MPOCTPAHCTBEHHBIX 00pa3oB HM  3aJad Ha  ONEpPUPOBAHUE
MPOCTpaHCTBEHHbIMU oOOpazamu. Coznanue oOpaza MPOBOAUTCS C OMNOpPOM Ha
HarIsiAHOCTh, a ONEpUpOBaHUE OO0pa3oM — B YCIOBHUSX OTBICYEHUS OT
HarJISIAHOCTH, MBICJICHHOTO U3MEHEHHUS €T0 UCXOJTHOTO COJEp KaHUs.

OcHoBHBIC conmepxkaTenbHble TUHUN Kypca «['eomerpun» B 10-11 kmaccax:
«Muororpanaukn», «IIpssMble U MIIOCKOCTH B NMPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAUHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUM
pacrpeniensieTcs He TOJBKO IO COJEpPKATENbHBIM JIMHUSIM, HO W MO ToJaM
00y4JeHHs Ha YPOBHE CpeaHEro o01mero oopa3oBaHus.

Conep:kanue 00pa30oBaHUs, COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yJibTaTaM
OCBOEHHUsI paboueld mporpaMmbl, pachpeieiaEHHbBIM MO0 ToJlaM OO0ydeHwus,
CTPYKTYpUpPOBAaHO TakMM o0Opa3oM, 4YTOOBI OBJIAJICHHE T'€OMETPUUECKUMHU
MOHSATUSIMU Y HABBIKAMH OCYIIECTBIISIIOCH MOCJIEA0OBATEIBLHO U MOCTYNATENbHO, C
cOOJII0ICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalOMIMXCS, paclIupss u
yrayouisis e€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenune reometpuu otBoauTcs 2 yaca B Henento B 10 kiacce u 1 gac B
Heneno B 11 kmacce, Bcero 3a nBa roga ooyueHus - 102 yueOHbIX yaca.



COILEPKAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpud. Touka, TmpsMas, IMIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3auMHOE pacnosio)keHue TMpsSMbIX B NPOCTPAHCTBE: MEPECEKAIOIIMECH,
MapajyieJbHbIE M CKpEIIMBAIOIIKAECs MpsMmble. llapamienbHOCTh NOPSMBIX U
IJIOCKOCTEM B  NPOCTPAHCTBE: TMAPAJUICIbHBIE TMPSAMBIE B IPOCTPAHCTBE;
MapajyIeIbHOCTh TPEX MPSAMBIX; MAPAIIEIBHOCTh MPAMON M IUIOCKOCTU. YTJIBI C
COHAIIPABJIEHHBIMH CTOPOHAMHM;, YroJ MEXAY NOpsMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTH TJIOCKOCTEN : napaiyieIbHbIC TJIOCKOCTH;; CBOWCTBA
napauieNnbHblX TiockocTed. llpocteifiinie mnpocTpaHcTBeHHbIE (UTYpHl Ha
MJIOCKOCTH: T€Tpa’p, KyO, mapaenenune]]; IoCTPOCHUE CEYCHU M.

[leprieHANKYJISAPHOCTD MPSMON M IJIOCKOCTH . NEPIEHIUKYISPHBIE MPSAMBIE B
MIPOCTPAHCTBE, NPSIMbIC MMAPAJUICIBbHBIE W MEPNEHAUKYISIPHBIE K IIJIOCKOCTH,
MPU3HAK TMEPNEHAUKYISIPHOCTA NPSIMOM W IUIOCKOCTH, TeopeMa O NpsiMOu
MEPIECHANKYISAPHON TJIOCKOCTH. YTJbI B MPOCTPAHCTBE. YOI MEXAY MPSMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  YroJl, JIMHEWHBIM Yroa JABYIPAHHOIO  yrJja.
[leprieHAMKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JO IIOCKOCTH, PAaCCTOSIHUE
OT MOpsAMOW 0  IUIOCKOCTH,  TPOEKUUs  (QUrypel Ha  IUIOCKOCT.
[leprieHAUKYJISPHOCTh  IUIOCKOCTEW: MPU3HAK MNEPHECHAUKYJIAPHOCTH  JIBYX
mIockocTel. TeopeMa 0 TpEX MepIeHANKYISIpax.

MHOrorpaHHuKH

[loHATHE MHOTOIpaHHHMKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHHKA, BBITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: nN-yronbHas
Npu3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAsS MPU3MBI, OOKOBas U
MOJTHas MTOBEPXHOCTH MIPU3MBI. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesenunes; U ero coucrBa. l[lupammpma: N-yronpHas nupamuaa, CpaHd U
OCHOBaHHUE MUPaMHUJIbl; OOKOBAsl U MOJTHAS MOBEPXHOCTh MUPAMUJIbI; TPaBUIIbHAS U
yCeu€HHas MNHUpamMuja. OJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOIPAHHUKHW. TOHSATHE MPABWJIBHOTO MHOTOTPAaHHMKA; MPaBUJIbHAS IMpU3Ma U
MpaBWIbHAs THpPaMHUAA; NpaBWIbHAsA TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
terpa’ap; KyO. IlpencraBieHre O NpPaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeka’ap u ukocaxap. CedyeHus Npru3Mbl U MUPAMU/IBL.

CumMeTpusi B IIPOCTPAHCTBE. CHUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOMH,
IUDIOCKOCTH.  DJIEMEHTBl CUMMETPUM B NOUPAMHUAAX, MapajuleenuIenax,
MPaBUJIbHBIX MHOTOTPaHHUKAX.



Brluncnenue 5J1€MEHTOB MHOTOTPAHHHUKOB. pé&Opa, AWaroHaiu, YrJbl.
[Tnomans OOKOBOM MOBEPXHOCTU M TOJHOW MOBEPXHOCTH MPSMOU MPHU3MBI,
IJIOIIA/lb OCHOBAaHWM, TeopemMa O OOKOBOM IMOBEPXHOCTU MPSMOU MPU3MBI.
[Inomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHON MNUPaMUJBI,
TeopeMa O Iulomaau Yyceu€éHHOM mnupamuabl. lloHstue o0 o0béme. OOBEM
MMUPAMUBI, TTPU3MBI.

[Tomobnsie Tena B mpocTpadHcTBe. COOTHOMICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEIL.

11 KIIACC

TeJia BpaiueHus

Hunuuapudeckast MOBEPXHOCT, obOpazyroniue UUATUHIPUYECKON
MOBEPXHOCTH, OCh UMUIUHJIPUYECKOW TMOBEpXHOCTU. Llunmuuap: ocHoOBaHus u
OOKOBasi TOBEPXHOCTh, OOpa3yrwoIlas MU OCh, IUIOMAAb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW nmoBepxHocTH. KOoHyc: ocHOBaHME U BepllnHa, oOpa3yonias
M OCbh; IUIOMAAb OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
0o0pa3yronue u BbICOTa; OCHOBAaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; MIIOUIAAb MMOBEPXHOCTU C(]epHl.
B3aumnoe pacnosnoxxenue cdepsl U MIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
oA b cepsol.

N3o0paxenue Ten BpalieHus Ha TNIOCKOCTH. Pa3BEépTka MIMHIpPA U KOHYCA.

KomOunamuu Ten BpallleHUSs W MHOTOIPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdepbl; cdepa, BOHcaHHAS B MHOTOIPAHHUK, WU TeEJO
BpallCHUS.

[Tonsitue 06 06BéMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajiefenuneaa U ciaeAcTBUsS u3 He€. OObEM HMIMHIPA,
KoHyca. O0OBEM I1apa U MI0IaaAb CPEephl.

[logoOuble Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMAISIMHU
MOBEpPXHOCTEH, 00bEMaMU MOAOOHBIX TEll.

Ceuennst 1wumHApa (MAapajuIeIbHO M TCPICHAMKYJISAPHO OCH), CCUCHUS
KOHyca (mmapajuieibHOC OCHOBAHHWIO M IMPOXOJSIISe Yepe3 BEPIIUHY), CCUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTu U B ipocTpancTBe. ClioKeHUE U BEBIUUTAHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4ucio. PasznoxeHnue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamwienenunena. Pemenue 3agad, CBA3AHHBIX C
MIPUMEHEHUEM TIpaBWJI JAEUCTBUM C BekTtopamu. [IpsamoyronpHas cucrema



KoopauHat B mpocTpaHcTBe. Koopaumnatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaasipHOE NOpPOU3BEACHUE BEKTOPOB.
Brruncinenue yrioB Mexay NpsSMbIMU M TJIOCKOCTSIMH. KoOpIMHATHO-BEKTOPHBIN
METO/I IIPU PEUICHUU F€OMETPUUECKUX 3a7aY.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pPE3yJbTAaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMU 00yUYaIONIErocs Kak aKTUBHOTO
M OTBETCTBEHHOIO 4JIEHA POCCHUMCKOro oOIlecTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpOIeAyp TpakIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aMMO/JICCTBOBATh C COIUAIBHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C HX
(GYHKIUSIMY 1 HA3HAYCHUEM.

IIaTrpuoTnyeckoe BOCIMTAHME!

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPAXKIAHCKON UIAECHTUYHOCTH, YBAKECHHUS K
MPOLIJIOMY ¥ HAaCTOSIIIEMY POCCUMCKOM MAaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHHUSIM POCCUMCKAX MATEMATUKOB U POCCUMCKOW MAaTEMATUYECKOW IIKOJIBI,
K MCHOJIb30BAHUIO ITUX JIOCTHKEHHUHM B JPYruX HaykKax, TEXHOJOrusX, chepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS |

OCO3HaHUEM Y XOBHBIX LEHHOCTEN POCCUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, HJTHUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MTPUMEHEHHUEM JIOCTHKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO OyayIIEero.

JcTeTHYeCKOe BOCIIMTAHME!

ACTETHYECKUM OTHOIIEHHEM K MHPY, BKIIOUYasl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad4, pELICHNH, pacCyXIeHUM;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKUM ACIIEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA.

DuU3nYeCcKoe BOCIIUTAHME!

c(hOpMUPOBAHHOCTHIO YMEHHS TMPUMEHSITH MaTEMaTHUYECKUE 3HAaHUS B
MHTEpecax 3JI0pOBOro U 0e30MacHOro oopa3a KU3HH, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3J0pOBbIO (310pOBOC MUTaHHE, COAIAHCHPOBAHHBIM PEKHMM 3aHATHH M

OT/bIXA, perynspHas dbuznyeckas aAKTUBHOCTD); (duznyeckoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTHUBHO-03J0POBUTEIBHOMN
NEATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IEHHOCTU TPYJOJIIO0US; UHTEPECOM K
paznuuHbiM  chepam  OpodeccHOHATBbHOW  JEATENbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymieil mnpodeccun W peanu3oBbIBaTh COOCTBEHHbIE >KMU3HECHHBIC ILJIAHBHI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTreéMaTH4eCKOMY OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha MPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEUICHUH NMPAKTUYECKUX 3a7a4 MAaTEMAaTUUYE€CKOW HATIPABICHHOCTH .

IKOJIOrH4ecKoe BOCIIUTAHUE!

c(hOPMUPOBAHHOCTHIO 3KOJIOTUYECKONW KYJIbTYphl, MOHHMMAHUEM BIIMSHUS
COLMAIIBHO-3KOHOMUYECKHUX MPOIECCOB HA COCTOSHUE MPUPOJHOUW M COLMATBHOU
Cpelbl, OCO3HAaHMEM TIJ00AIbHOTO  XapakKTepa SKOJOTHMYECKUX  MpoOJeM;
OpHEHTAllUe Ha MPUMEHCHUE MATEMAaTHUYECKUX 3HAHWM IS pElICHUs 3a1ad B
o0nacTh OKpyKarolel cpepl, I[UIAHUPOBAaHUS TOCTYNKOB H OLEHKH UX
BO3MOJKHBIX ITOCJICICTBUH JUUISI OKPYXKAIOLIEH CPEIBI.

IleHHOCTH HAYYHOI'O IO3HAHUSA

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAaykKu U  OOIIECTBEHHOM MPAaKTUKU, [OHUMAaHUEM
MaTeMaTU4YeCKOM HayKu Kak c(epbl 4elIOBEYECKOW JESITeIIbHOCTH, JTAarloB €&
pPa3sBUTUS M 3HAYMMOCTU IS Pa3BUTHA LHUBUIW3ALWH; OBJIAJACHUEM SI3BIKOM
MAaTEMAaTHKH M MaTEMATHYECKON KyJbTypOM Kak CPEACTBOM IIO3HAHHS MHDPA;
TOTOBHOCTBIK) OCYHIECTBJISITh NMPOCKTHYK) U HCCIEAOBATEIBCKYIO JAESATEIBHOCTh
VH/IUBUYaJbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO IpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENIBHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusmu, YHUBEPCAIbHbIMU Pe2VIIMUBHbIMU OelCEUIMU.

1) Vuusepcanvnvie = noznasamenvuwvle  Oelicmeus,  obecneuusarom
Qopmuposanue 06A306bIX KOSHUMUBHBIX npoyeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJCaue2o  Mupa,  NpuMeHeHue  JIO2U4ecKux,
UCCIe008amMeNbCKUX onepayull, ymenui pabomams ¢ un@opmayuetr).

ba3oBble JJornueckue 1ecTBHSA .

e BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTUUECKHUX
O0OBEKTOB, TOHATHH, OTHONICHHN MEXAY MOHATHAMH, (HOPMYIHUPOBATH
OTNpeACiCHUsS TOHATHM, yCTAHABJIWBATh CYIIECTBEHHBIM MPHU3HAK
KJIacCU(PUKAIMy, OCHOBaHUS HJiI OOOOIEHHMS W CpPaBHEHUS, KPUTECPUH
MPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOPMYIHPOBaATH W  MPEOOPA3OBBIBATH  CYXKICHHS .
YTBEPJUTEIbHBICE W OTPHUIATENbHBIC, €IWHWYHBIC, YacTHbIE M OOIIHUE;
YCIIOBHBIC;

e BBIBIIITH  MaTeMaTHUUYECKHUE  3aKOHOMEPHOCTH, B3aHMOCBSI3M  H
npoTuBopeunss B (akTax, JaHHBIX, HAOJIOJEHUSIX W YTBEPKIACHUSIX,



npejyiaratb ~ KpUTEpUU  JJIS  BBISIBICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEYHIA;

e JleNlaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIFOUEHUH IO aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITENILHO JI0OKa3aTeIbCTBA MaTeMaTU4eCKUX
YTBEPXKACHUN (MIPsIMBIE U OT HMPOTHBHOTO), BHICTPAWBATh apryMEHTAIHUIO,
MPUBOJUThL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUSI Y BBIBOJIbI;

e BBIOMpaTh CIOCOO pemicHUs y4eOHOW 3amadyn (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pElICHUs, BbIOUpPaTh HauOoJee MNOAXOASIIIUN C Yy4ETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUECR).

Ba3oBble ucciieoBare/ibcKue 1eiicTBUA:

e HCIOJIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEILCKUN MHCTPYMEHT MO3HAHUS,
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOLIME NPOTUBOpEUUE, MpoOIeMYy,
yCTaHaBIIMBaTh HCKOMOE U  JaHHoe, (OpMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCHEPUMEHT,
UCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro
o0beKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY
00bEKTaMU, SABJICHUSIMHU, IPOLECCAMH;

e CaMOCTOSTENBHO (HOPMYIHUPOBATH 0OOOOIIECHHUS W BBIBOJIBI IO pPe3yabTaTaM
MPOBEAEHHOTO HAOIONCHUS, MCCIIEIOBAHUS, OLECHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yIbTAaTOB, BHIBOJIOB M OOOOIICHUH;

e TMPOTHO3UMPOBATH BO3MOKHOE pa3BUTHE MpPOIECCa, a TAKXKE BbIIBUIaTh
MPEANONI0XKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

PabGora ¢ undgopmanuei:

e BBISABIATH AePUUUTHI MHPOpPMALIMU, NAHHBIX, HEOOXOJIUMBIX ISl OTBETA
Ha BOIPOC U JJI peUICHUs 3a]]a4u;

e BpIOMpaTh HMHQPOpPMALMIO U3  HUCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIUIO
Pa3JIMYHBIX BUJOB U (HOPM MPEACTABICHUS,

e CTPYKTYpUPOBaATh MH(POPMAIIMIO, MPEJCTABISATH €€ B pa3IUYHbIX (opmax,
WJUTIOCTPUPOBATh IPaUUECKH,

e OLICHUBATh HaJIEKHOCTh uH(opMauu o CaMOCTOSITEIBHO
c(hopMyIHPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanrvhvle  KOMMYHUKAMUBHblE  Oelicméusl,  0Decneyusarom

choOpMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00YUaAIOUUXCH.

Oo0wenne:



BOCIIPUHUMATh W  (OPMYIHUPOBATH CYXKJIECHHS B COOTBETCTBUH C
YCJIOBUSIMU U LIENIAMHU OOILEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pellIeHHs 3a/1auld, KOMMEHTUPOBATh MOJYyUYECHHBIN pPE3yNbTarT;

B X0Ji€ 00CYXJIeHU 3a/laBaTh BOIIPOCHI MO CYIIECTBY 00CYKAAEMOM TEMBI,
npoOJieMbl, peraeMoi 3ajauu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA MIOUCK
pEIICHUsI; COMOCTABJISITh CBOU CYXICHUS C CYXKICHUSIMHU JPYTUX
YYaCTHUKOB JAMaliora, OOHapy>KUBaTh pa3lIMuve€ U CXOJCTBO IMO3UIUH; B
KOppeKTHOU (hopMe popMyaupoBaTh pa3HOIIacusi, CBOM BO3PAXKEHUS,
OpEACTaBIATh  pE3yJNbTaThl  pEIICHUS  3ajladyd,  AKCIEPUMEHTA,
UCCIIEJIOBAHUs,  MPOEKTa;  CaMOCTOATENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS ¢ YUETOM 3aj7]a4 IPE3CHTALMN U OCOOCHHOCTEN ayJUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaThb W HCHOJb30BaTh  NPEUMYINECTBA  KOMaHJIHOM  H
WHJUMBHUIYaJIbHON pabOTHI IPU PEIICHUU YUEOHBIX 3a/1a4; IPUHUMATH 1IETh
COBMECTHOM JESATEIbHOCTH, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpeaenaTh BUABI pad0T, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yJbTaT paboThl; 000011aTh MHEHHS HECKOJIbKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX popMax padoThl (00CykaeHUs, 0OOMEH MHECHHI,
«MO3TOBBIC INTYpPMBI» W WHBIC); BBHIMOJHATH CBOIO 4YacTb pabOTHl M
KOOPAUHUPOBATh CBOU JCHUCTBUS C JAPYTUMU Wi€HaAaMU KOMaHJbI;
OIICHUBATh KAue€CTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUS.

Vuusepcanvnvie  pecynamuenvle oelicmaus, obecneuugaiom

gbopmupoeaﬂue CMbBICI06bIX YCMAHOBOK U HCUZHEHHbBIX HABBIKOE6 JIUYHOCMU .
CaMoopraHmaunﬂ:

COCTaBJISITh IJIaH, aJITOPUTM pPELIECHU 3aJ]auH, BHIOUpaTh CIOCO0 pelIeHus
C YU4€TOM UMEIOLIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH U KOPPEKTUPOBATH BApUAHTHI PEIICHUM ¢ YYETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIBb:

BiI1aACTh HaBBIKAMHU MMO3HABATEIILHOU pe(i)J'ICKCI/II/I KaKk OCO3HaHUA
COBCpPIIACMBIX I[GI\/’ICTBI/II\/’I U MBICIIMTCIBHBIX IIPOLIECCOB, UX PE3YIIbTATOB,
BJI1aACTh criocodamu CaMOIIPpOBECPKH, CaAMOKOHTpPOJIsI  IIponecCa U
pe3yiabTaTa pCIICHUA MaTEeMaTHUYECKOU 3aaa4u,

npcaABUACT TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHUKHYTH IIpU PCHICHHUH
3aJa4, BHOCHUTb KOPPCKTHBbI B [OCATCIBHOCTbL Ha OCHOBC HOBBIX
O6CTO$IT€J'IBCTB, JaHHBbIX, HaﬁI[GHHLIX OHII/I6OK, BBISIBJICHHBIX TPYI[HOCTCI‘/'I;



e OILICHUBAaTh COOTBETCTBHUE pe3yjbTaTa €M U YCIOBUSIM, OOBICHATH
MPUYMHBI JOCTUMIKCHUS WIIM HEJNOCTHKECHUS PE3YJbTATOB AECATEIIBHOCTH,
HaXOJIUTh OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUM U CJEACTBUS M3 HHUX MNPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHITUSIMHU: NTAPATIICIBHOCTh U NEPIEHANKYISIPHOCTD MPSAMbBIX
Y TTOCKOCTEM.

KnaccuduunpoBath B3aUMHOE pPACIOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU. JABYTPAHHBIA Yroj, TpaHd JABYIPAHHOTO YTIa,
pebpo NBYrpaHHOTO YIJIa; JUHEWHBIA YTroJl JIBYTpaHHOTO YIJIa, rpajycHas Mepa
JIBYTPAHHOIO yIJia.

OnepupoBaTh TMOHSATUSIMU. MHOTOTPAHHUK, BBINYKJIbIH U HEBBITYKIIbIN
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, TPABUIILHBII MHOTOI'PDaHHUK.

Pacno3HaBaTh OCHOBHBIC BHJbI MHOTOIPAaHHHUKOB (IUpaMuja, MPU3MA,
NPSIMOYTOJIBHBIN Mapaiiesienumes, Ky0).

KnaccudpuuupoBatb ~ MHOTOTPaHHUKH, BHIOMpass ~ OCHOBaHUA  JUIs
kinaccudukanyy  (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHHWKH; IPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSMbIC U HAKJIOHHBIC PU3MBI, TApaJLICIICITUTICIB).

OnepupoBaTh MOHATUSIMU . CEKYIIAsl TIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH NPUHITUIIBI TOCTPOEHUS CEUEHUH, UCTIONB3YsI METO/I CIIEIOB.

CtpouTh ceyeHHUS MHOTOTPAHHUKOB METOJIOM  CJE€JOB, BBIMOJHSITH
(BBIHOCHBIC) IIJIOCKHE YEPTEKH M3 PHCYHKOB MPOCTBIX OOBEMHBIX (DHUTYp: BU
CBEpXy, cOOKY, CHH3Y.

Pemiats 3a1aun Ha HaX0XAEHUE TEOMETPUUYECKUX BEJIUYHMH M0 00pa3laM Uiu
aIropuTMaM, NPUMEHSSI W3BECTHbIE AHAIUTHYECKHE METOMAbl MPU PEUICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a]a4 HA BBIUYMCICHUE PACCTOSHUI MEXKIY ABYMS
TOYKaMH, OT TOYKH JIO0 TpsIMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMHUCS TPSIMBIMU.

Pemiats 3a1aun Ha HaX0XAEHUE TEOMETPUUYECKUX BEIUYHMH MO 00pa3liaM Uiu
aIropuT™MaM, NPUMEHSST U3BECTHbIE AHAIUTHYECKHE METOJAbl MpU PEUICHUU
CTAaHJApPTHBIX ~MaTEMaTHMYECKUX 3aJad Ha  BBIUMUCICHHE YIJIOB  MEXIY
CKpPEIMBAIOIIUMHUCS MPSAMBIMH, MEXKIY TMPSAMOA M  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, JIByTPaHHBIX YTJIOB.



Bbrauciaste 00bEMBI M IUIONIANA MOBEPXHOCTEH MHOTOTPaHHHKOB (MpU3Ma,
nupaMuaa) ¢ TpuMEHeHHeM (OpMys;, BBIYUCIATH COOTHOIICHHUS MEXIY
IJIOMIAIIMU TTOBEPXHOCTEH, 00BEMaMU TOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSTUSMH. CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekarh, mnpeoOpa3oBbIBaTh W HUHTEPHOPETUPOBATh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKaxX U
pPUCYHKAX.

[IpumensaTh reoMerpuyeckue (akTbl A7 PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPeAnoJaraliiuX HECKOIbKO IIaroB PEIICHUs, €CIU YCIO0BUS TPUMEHEHUS
3a/1aHbl B SIBHOM (hopme.

[IpuMeHsITh,  mpoCTEHIIME NpPOrpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/aY.

[IpuBoauTH TpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HU, PaCO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTRBE.

[IpuMeHITh TONYYEHHbIE 3HAHUA Ha MPAKTUKE: aHAIM3UPOBATH pPEaJIbHbBIC
CUTyallud U MPUMEHATh H3YyYCHHBIC TOHATUS B MpOIECCe IOMCKAa pEHIeHUs
MaTeMaTU4ecKu CPOPMYITUPOBAHHONW MPOOIEMBbI, MOJEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE€ TEOMETPHUM, HCCIENOBATh MOCTPOCHHBIE MOJEIU C
MCII0Ib30BAHUEM T€OMETPUUECKUX MOHATUI U TEOPEM, alllapara aareopbl; peuaTh
MpPaKTUYECKUE 33/1a41, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MOHATUSMU. LWIMHAPUYECKAasE MOBEPXHOCTh, 00Opa3zyrolme
UWIUHAPUYECKON  TMOBEPXHOCTH;  LWJIMHADP;  KOHUYECKAs  MOBEPXHOCTH,
o0Opa3yroire KOHUYECKOM MOBEPXHOCTH, KOHYC; cepruyeckasi MOBEPXHOCTb.

Pacnio3HaBaTh Tesa BpamieHus (MUIHHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI MOJYYSHUS TE BPAIICHUS .

KnaccuduunpoBath B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETrMEHTa, BHICOTA
CEerMEHTAa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOs, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boruucnare 00BEMBI M MUIOHMIAAM TMOBEPXHOCTEM  Ten  BpalleHus,
FEOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpPMYII.

OnepupoBaTh TMOHATUSIMU. MHOTOTPAHHUK, BIHUCAHHBIN B chepy u
OMMCaHHBIA OKoJIO cdepbl; cdepa, BMOHUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEW M 00bEMamu
MOAOOHBIX TEll.



N3o00paxkaTe u3ydaemble (GUIYpHl OT PYKHM U C MOPUMEHEHUEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BBINOTHATH (BBIHOCHBIE) IJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BuJ cBepXy, cOOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaAICHUS.

W3Bnekarh, HHTEPNpPETUPOBATH W NpeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypaX, MPEACTABICHHYIO HAa YEpTEkKaxX U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonaHsATe JEHUCTBUSL CIIOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOEHHUS BEKTOpa Ha YUCIJIO, OOBSICHATH, KAKUMU CBOMCTBAMHU OHU 00J1aJ1at0T.

[IpuMeHsTh TpaBUIIO Mapasyieienuea.

OnepupoBaTh MOHITUSIMU. JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOMyYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIrOJd MEXIY
BEKTOPAMH, CKAISIPHOE MPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAaHAPHBIC
BEKTOPBI.

Haxonuth cymMMy BEKTOPOB U IIPOU3BEIEHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJIsIpHOE TMPOU3BEACHHUE, PACKIAAbIBAaTh BEKTOpP 1O JBYM
HEKOJUTMHEAPHBIM BEKTOpPaM.

3afaBaTh MJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOU CHUCTEME KOOpPIUHAT.

[IpuMeHsITh reoMeTpuyeckue (akTbl M7 PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeAnoaraliiuX HECKOIbKO IIaroB PEIICHUs, €CIU YCIO0BUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopMe.

Pemate mpocreiiiiue reoMeTpUUYecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemath 3amaun Ha JI0KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOIICHUUH U
HAXOXJICHHE T€OMETPUUECKUX BEJIMUMH MO 00pa3liaM WU aJropuTMam, NpUMEHSS
M3BECTHBIEC METO/bI MIPU PEIICHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1ay.

[IpumMeHsIT,  TpoCTEHIIME MNpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a1aY.

[IpyBOAMTHL TpPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
YKU3HH, paCO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpyMeHITh TOJNyYEHHBbIE 3HAHUS Ha MPAKTUKE: AaHAIM3UPOBATH pPEaJIbHbBIC
CUTyallud W MPUMEHSATh H3YyYCHHBIC MOHATHS B TMpOIlECCE IMOHCKa pEHIeHus
MaTeMaTU4ecKd CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOJCIUPOBATh pealbHBIC
CUTyalldd Ha S3bIKE TEOMETPHUH, HCCIENAOBaTh IOCTPOCHHBIE MOJEIU C
MCII0JIb30BAHNEM T€OMETPUUECKUX MOHATUI U TEOPEM, allaparta aareophl; pemaTh
MPaKTUYECKUE 33/1a4l, CBSA3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJIUYHH.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KJIACC

KosaunuyectBo 1yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (mu¢poBbie)
KonTtpouabnsie | IlpakTnueckue
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchl
1 BBenenue B cTepeoMeTpuio 10
5 [IpsiMble U TUIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapajuienbHOCTD IPSMBIX U IIJIOCKOCTEH
3 [lepneHIMKyYIAPHOCTD MPSIMBIX U 12
IJIOCKOCTEN
4 VYrusl MEXy NPSMBIMU U IIJIOCKOCTSIMU 10 1
S) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: CeYeHMs, pACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsm4yecTBo yacoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Konrpoabuble | IIpakTHyeckue

NPoOrpamMmbl Bcero o0pa3oBaTe/bHbIC

padoThI padoThI
pecypcsl

Tena Bpaienus 12

OO0BEMBI TEN 5

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10

[ToBTOpEHue, 06001ICHNE, 7 1

CHUCTEeMaTU3alUsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJubHble
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYCeHUS

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIC TIOHSATHS CTEPEOMETPHHU: TOUKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
[TpaBusa n300pakeHUsT HA PUCYHKAX:
M300pakeHUs TIOCKOCTEH, MapayljieIbHbIX
npsIMbIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

IlonsaTus: NEepeCCKaAromMeCa MmIOCKOCTH,
nepeceKkaromueca npsaMas 1 rmioCKOCTb

IlonsaTus: NEepeCCKaAromueCca MmI0OCKOCTH,
nepeceKaromueca npsaMas 1 rmioCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHNue MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HavanpHble cBeleHUs 0 KyOe U UpaMHuJIE,
ux pa3BEépTKu U Mojenu. CeueHus
MHOT'OTPaHHUKOB

HauanpHble cBeieHUs 0 KyOe U IUpaMHu/IE,
ux pa3BEépTku U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

[ToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUU CTEPEOMETPUN: aKCHOMBI
CTEpEOMETPHUU U CIEACTBHSI M3 HUX




[ToHsATHE 00 aKCHOMATUYECKOM

8 MIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUH U CIEACTBUSI U3 HUX
[Tonarue 06 akCHOMaTHIECKOM

9 MIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[Tonarue 06 akCHOMaTHYECKOM

10 MIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUH U CIEACTBUSI U3 HUX
B3auMHOe pacrnosiokeHue npsMbIX B

1 IIPOCTPAHCTBE: NEepeCcEKaroIIMec,
NapajuleJbHbIE U CKPEIUBAIOIIHAECS
psIMbIE
[TapayeapHOCTD IPSIMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapaJlJIeNIbHbIE NPSMBIE B
IIPOCTPAHCTBE; NapAIIIEIBHOCTh TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpanctee: [lapannensHoCcTh IpsMoii U
IJIOCKOCTH

14 VYTIIIBI ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroi MeX 1y IPSMBIMHU B IIPOCTPAHCTBE

16 VYroa Mexy IpsIMbIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEN:
napajuleIbHbIE MIJI0CKOCTH

18 CpolicTBa apayuIeIbHBIX MIIOCKOCTEN

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPBI

Ha TUIOCKOCTH: TEeTpadp, KyO,




napajuiesenumnes

20 [TocTpoenwne ceueHwmii

21 ITocTpoenue ceuenuii
Kontponbnas padota o treme "IIpsimbie u

22 IJIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCTb NPSAMBIX U INIOCKOCTEN "
IlepneHqUKYISPHOCTD NPSAMOU U

23 IUIOCKOCTH: TIEPIICH IUKYIISIPHBIE TIPSMBIC B
IIPOCTPAHCTBE

24 IIpsimble mapasienbHble U
MEPIEHIUKYIISPHBIE K INIOCKOCTH

o5 IIpsimble mapasienbHble U
MEPIEHIUKYIISPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOM U
IJIOCKOCTH

7 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOM U
IJIOCKOCTH

28 Teopema o npsIMOM NEPIIEHUKYIIAPHOU
IJIOCKOCTH

29 Teopema o npsAMOM NEPIIEHIUKYIIAPHOU
IJIOCKOCTH

30 Teopema o npsIMOM NEPIIEHIUKYIIIPHOU
IJIOCKOCTH
[lepnieHIUKyIIAp U HAKIIOHHBIE. PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

32 IlepnieHIUKYIIAp M HAKIOHHBIE. PACCTOSIHUE

OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHHUC OT




IPSIMOM 110 IIJIOCKOCTH

[IeprieHUKYIISAp U HAKJIIOHHBIE. PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTHU
[lepnieHIuKyNIAp U HAKJIOHHBIE. PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 110 IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY
IIPSIMOM U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TUHEHHBIN YTOJ
JBYTPAHHOIO yIJja

37 JIByrpaHHBIN yroJl, TUHEUHBIN YTOJl
IBYTPAHHOIO yIJla
[lepneH UK YIAPHOCTD INIOCKOCTEN:

38 MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN
[lepneH UK YIAPHOCTD IIIOCKOCTEN:

39 MIPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN
[lepneHauKyIApHOCTD INIOCKOCTEN:

40 IIPU3HAK NEPIEHIUKYJISIPHOCTH JBYX
IJIOCKOCTEN

41 Teopema o Tpéx nepneHANKyIIpax

42 Teopema o Tpéx nepneHAUKyYIIpax

43 Teopema o TpEx mepreHANKYIApax
KoHnTponsHas padora o remam

44 "[lepneHIUKYISIPHOCTD IPSAMBIX U

I10cKocTeN ' 1 ""YTIIbI MEX Ty IPSIMBIMU U




IJTOCKOCTSIMA"

45

IloHATHE MHOTOTpaHHUKA, OCHOBHBIE
JIEMEHTBHl MHOI'OTPAHHUKA, BBITYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PaHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKaA

46

IIpusma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
npu3Mbl, OOKOBas U TMOJHASI TOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, IpsMOYroJIbHbBIN
napaJuleNIeuIe] 1 ero CBOUCTBa

48

[upamuga: N-yroapHas nupaMuia, rpaHu U
OCHOBaHUWE MIHPaMU/JIbI; OOKOBAsI U MOJTHAS
IMOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yCEUYEHHAS MUpaMUIa

49

[TpaBuIIbHBIC MHOTOTPAHHUKH: TOHSATHE
NPaBUILHOTO MHOTOTPAHHUKA; IPaBHIIbHAS
npu3Ma U IpaBHIbHAS THPAMU/IA,
NpaBUIbHAS TPEYTOJIbHAS TUpaMHIA U
NIPaBUIIBHBIN TETPadap; KyO

50

IIpencraBieHne o MpaBUIbHBIX
MHOTOTPaHHUKaX: OKTa3p, AOACKadp U
HKOCAdIP.

o1

CuMMeTpHs B IPOCTPAHCTBE. CUMMETPUS
OTHOCHUTEIILHO TOYKH, NIPSIMOH, IIJIOCKOCTH.
DJeMEHTBl CUMMETPUHN B TUpaMuax,
napajuiejenuneax, MpaBUIbHbIX
MHOT'OIPaHHUKAX




Brraucnenue 3J1eMEHTOB MHOTI'OTPAaHHUKOB.

52 . 1
pEOpa, AuaroHanu, yribl
[Tnomaas OOKOBOM MOBEPXHOCTH U TTOJTHOM
53 MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIAh 1
OCHOBAHHUH, TeopeMa 0 OOKOBOI
MOBEPXHOCTHU MPSMOM MPU3MBI
[Tnomans O0KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIBHOM MUPAMUIBI, 1
Teopema O IO OOKOBOI MOBEPXHOCTH
YCEUEHHOM MUpPaMuIbl
55 KoHnTposbHas padoTa no teme 1
"MHororpaHHuku"
56 [TonsTue 06 00bEME 1
o7 OO0BEM nupaMu bl 1
58 OO0BEM TUpaMUIBI 1
59 OO0BEM nupaMuIbI 1
60 OO0BEM nupaMuIbI 1
61 O0BEM pU3MBI 1
62 O0BEM npu3MBI 1
63 O0BEM npu3MBbI 1
64 KonTpomnsHas padora o teme "O0bEMbI 1
MHOTOT'PaHHUKOB"
[ToBTOpEHUE, 0000IICHNE CUCTEMATHU3 AU
65 3HaHui. [locTpoeHue ceueHuii B 1
MHOTOTPaHHUKE
[ToBTOpEeHUE, 0600IICHNE CUCTEMATHU3 AU
66 3HaHWW. Beruncinenue paccTosHUN: MEXITy 1

ABYMSA TOYKaMH, OT TOUYKHU OO HpHMOﬁ, oT




TOYKH 0 MIIOCKOCTH, MCKIAY
CKpCHIMBAOIHUMHUCA ITPAMBIMUA

67 HTorosast KOHTpoJbHAsA padoTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3 AU
3HaHUU. BBIYKCIIEHHE YITI0B. MEXIY

68 CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXTY
IPSIMOH M IJIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: meHtp, paanyc, Tuamerp;
TUIOIA/h IOBEPXHOCTH C(hepbl

B3aumHoe pacronoxxenue chepsl u
TUIOCKOCTH; KacaTelbHasl TNIOCKOCTh K
cdepe; miomans chepst

N3o06paxenue chepsl, mapa Ha
mwiockocTd. CeyeHus mapa

I_II/IJII/IHI[pI/ILIeCKaSI IMOBCPXHOCTD,
oOpa3yroIue UIHHIPUICCKON
IMOBCPXHOCTH, OCh L[PIJIHHI[pH‘-IeCKOﬁ
IIOBEPXHOCTH

[ummaap: ocHOBaHUs U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas 1 och;
IJ10111a]1b OOKOBOM U MOJHOM
MMOBEPXHOCTHU

N3006pakeHne nMInHApPa Ha IIOCKOCTH.
Pa3Béprka uununapa. Ceuenus

UITHHIPA (TUIOCKOCTBIO, MTapalIeIbHON
WY TIEPIICHAUKYIISIPHON OCH IIMJTUH/IPA)

Konnueckas moBepxHOCTh, 00pa3yromue
KOHUYECKOW MMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTU




Konyc: ocHOBaHME U BeplLInHA,

8 oOpasymolias 1 och; IIomaas OOKOBOM 1
IIOJIHOW ITOBEPXHOCTH
YceuéHHbIN KOHYC: 00pa3yomue u

9 BBICOTA; OCHOBAHUSI M OOKOBas
MOBEPXHOCTh
N300pakeHue KOHyca Ha TIIIOCKOCTH.
Pa3Béprka koHnyca. CeueHus KoHyca

10 (TIIOCKOCTBIO, MApaJIICIbHOM
OCHOBAHMIO, U TIOCKOCTBIO, TPOXOAALICH
4yepe3 BEpIIHHY)

1 KomOuHnarus e BpaiieHus u
MHOTOT'PaHHUKOB
MHororpaHHuK, OIIMCaHHBIN OKOJIO

12 cdepsl; chepa, BHUCAHHAS B
MHOTOTPAaHHUK WU B TEJIO BPAIICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB Tl

14 OO0BEM 1uMHIpa, KOHyca

15 O06BEM mapa u momans chepst
[TotoOHBIE TENa B MPOCTPAHCTBE.

16 CooTHo1IEHNs MEX 1y III0IAIMU
MOBEPXHOCTEH, 00BEMAMK MOAOOHBIX TEJ

17 KonTponbHast padota o temam '"Tena
BpameHus” u "O6bvemsl Ten'

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHune ¥ BBIMUTAaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOPA Ha YHUCIIO




21

PasnoxeHnne BekTopa 1o TpéM
HEKOMIIJIaHapHBIM BekTopaM. [IpaBuio
napajuiesaenumnesa

22

Pemenue 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JEHCTBUH C
BEKTOPAMU

23

[IpsimoyrosbHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarte! BekTopa.
IIpocreitmme 3aga4n B KOOpAMHATAX

24

VYrou mexay BekTopamu. CkansipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Brruncnenue yriioB Mexay NpsiMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOJ IIPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KonrtponsHas padora o teme "BexTopsl
U KOOPJMHATHI B IPOCTPAHCTBE"

28

[ToBTOpEeHue, 0600IICHNE U
cucreMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, (hakTel, TEOPEMBI Kypca
TUIAHUMETPUHU

29

[ToBTOpEHue, 0600IICHNE U
cucreMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, (hakTel, TEOPEMBI Kypca
TUIAHUMETPUHU

30

[ToBTOpEHue, 0600IICHNE U
cUCTeEMAaTHU3alnsI 3HaHUH. 3agaun
IIaHUMCTPUN U MCTOZbI UX PCUICHUS




[ToBTOpEHME, 0600IICHNE U

31 CUCTEMaTH3alis 3HAHKUH. 3a1aun 1
TUTAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U

32 cucreMaru3aius 3Hanui. OCHOBHBIE 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPEOMETPUHU

33 HToroBast KOHTpoOJIbHAs paboTa 1

34 [ToBTOpEeHue, 0600IICHNE U 1
CHUCTEMAaTH3alMs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHE MATEPHUAJIBI JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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