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INOACHUTEJIbBHASA 3AIIMCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApTa CPEIHETO O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOIIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHOCTh yueOHOro Kypca T€OMETpPUM Ha YPOBHE CpEIHEro o0IIero
o0Opa3oBaHusi OOYCIIOBJEHAa MPAKTUYECKOW 3HAYMMOCTBIO METAaNpeAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsl OO0y4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTUYeCKOU
IPaMOTHOCTH, U3yUEHUS APYruX y4eOHBIX AUCUUIUIMH. Pa3Butue y oOydaromuxcs
NPaBUJIBHBIX MPEJCTABICHUA O CYIIHOCTH M IMPOUCXOXKICHUH T'€OMETPHYECKUX
a0CTpakuuid, COOTHOILIEHUH PEATbHOTO M HJIEATBHOT0, XapaKTepe OTPaKeHUS
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHUS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK Kak OO0ECIEYMBAET BO3MOXHOCTh HM3y4YEHHUS Kak
JTUCLUIUIMH €CTeCTBEHHO-HAYYHOU HANPaBJICHHOCTH, TaK U TYMaHUTAPHOIA.

Jlornueckoe MblnUIeHHE, (HOpMUpYyEeMOe MpU H3YyYEHHH OOy4aroImIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUECKUX YTBEPKACHUN
B XOJI€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHUE BBIJBUTaTb U ONPOBEPraThb
TUIIOTE3bl HETOCPEACTBEHHO HCIOJB3YIOTCA NPU PEUICHUH 3a7ad eCTeCTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHHne OpueHTHPOBATHCS B NMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JACTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMsl 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIUaJIbHOTO ObITHs, (opma



OTpPaXKEHHSI OKPY’KAIOIIEr0 MHUpPA, YCJIOBHE YCIEIIHOTO MO3HAHMUS U aKTUBHOTO
npeoOpazoBaHus  jAelicTBUTENbHOCTH.  OmnepupoBaHrWe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,
SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY AaKTyaJlbHA
3amaya (QopMUpOBaHUS Yy OOYYalOIIMXCS MPOCTPAHCTBEHHOIO MBIIIJICHUSI Kak
pPa3HOBUIHOCTH OOpAa3HOTO MBILIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKOU JEATETHHOCTU 110 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHHss — o001eo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaroruxcsi  yepe3  oOecreyeHWE  BO3MOXXHOCTH — NPUOOPETeHHs U
WCMOJIb30BaHUS CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBUM,
cnenu@UIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO MPOAOIKEHUST 00pa30BaHuUs
M0 CTELHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHA IS
00yJaronumxcsi CpeTHeN MIKOJIbI, HE UCIIBITHIBABIITUX 3HAYUTEIIBHBIX 3aTPyTHCHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTHYECKHUE YMEHHS, CBSI3aHHbBIC
co crneuupuKod TEeOMETPUU U HEOOXOJIMMbIE I >KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
IyOOKO, €CIM B JNalbHEUIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHUX
3HAHUAX B MPOGECCHOHATLHON eI TEIbHOCTH.

JlocTikeHHe 1eM  OCBOEHHMS TMPOrpaMMbl  00ECeuHuBaeTCsl PpPEelIeHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMU  3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opmMupoBaHMEe mNpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOK

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYXKAIOIIIM MHPOM;

e (opmupoBaHue NpeACTaBIECHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BaXHEHUIIMX MAaTeMaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOMIETO MUPA,;

e (opmupoBaHMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJACISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lad HAa TIOCTPOEHUSI HA U300pa’KEHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHME yMEHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSMH O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMU  pEHIEHUS  OCHOBHBIX  THUIIOB  3aJay;
dbopMHpoBaHUE yYMEHHUS MPOBOJUTH  HECIOXHbIE JOKa3aTeJbHbIE
pacCyXJIeHUsT B XOJIe PEIIECHUS CTEPEOMETPUUYECKUX 3aJady W 3ajad ¢
MPAKTUYECKUM COJEPKAHHUEM;



e pa3BuTHE UHTEIJICKTyallbHBIX ~ M TBOPYECKUX  CIIOCOOHOCTEM
oOydaromuxcsi, IO03HAaBATEIbHOW  aKTUBHOCTH, HCCIEA0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHHUS;

e (opmupoBaHUE (YHKIIMOHAJIBHOU I'PaMOTHOCTH, peeBaHTHOU
Ir€OMETPUU: yMEHUE PACO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHSATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEANbHBIX KU3HEHHBIX
CUTyallusiX U MPH U3YYECHUU JPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMmyaupoBaTh HX Ha S3bIKE
TE€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJIEIIHN, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUAN aIIapar JUisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJIYyYEHHBIE PE3YJIbTaTHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, pelacMblX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONpEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLECCOB, MOTHUBUPYET K
JaJbHEUIIEMY U3YyUYECHHIO IPEIMETA.

[Tpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEHMs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JEeATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEeuleHus 3aaad Ha
CO3JaHHE  IMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCA C ONOpPOM Ha
HarJIsgHOCTh, @ ONEpPUpPOBaHME OOpa3soM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOT'O U3MEHEHHUSI €70 UCXOIHOTO COJEPKAHUS.

OcHOBHBIE cojepxaTenbHble JUHUKM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsmMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BexTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenensercs He TOJBKO II0 COAEPKATENbHBIM JIMHUSAM, HO M II0 TOJaM
00y4eHHs Ha YPOBHE CPEIHETO 00IIEeTro 00pa3oBaHUsI.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil nporpaMMmbl, pacHpeneia€HHbIM 10 TrojgaM OOydYeHHs,
CTPYKTYpUPOBAaHO TakuM o0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
NOHATHUSIMU U HABBIKAMM OCYILIECTBIBUIOCH MOCJIEI0BATENIBHO U MOCTYIIATENBHO, C
COOJI0ICHHEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYarolIuxcs, pacliuvpss U
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reometpun oTBOAUTCS 2 yaca B Hepemo B 10 kinacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIx daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpsAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; IOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJIAPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPSIMBbIE NapAJUICIbHBIE W MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIECHAUKYJISIPHOW TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYITPAHHBIM  Yroj, JIMHEWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  MJIOCKOCTH,  MpoeKuus  GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
TUIOCKOCTEN. TeopeMa 0 TPEX NMEPHEHAUKYIISIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronsHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAS NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUJIbHBIN
terpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruncnenue 5SIeMEHTOB MHOTOTPAHHUKOB: pé&Opa, AWaroHaav, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TMOBEPXHOCTH MPSIMOW MPU3MBL,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW TMOBEPXHOCTH WPSIMOM TPHU3MBL.
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuabl. [lonstue 006 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesa Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: OcHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJAh OOKOBOM W TOJHOU
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3auMHoe pacnosnoxeHnue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalleHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa u oAb chephl.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

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

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTu U B mpocTpancTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTOpa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUH C BekTopamu. IIpsiMmoyroisibHas cucrema



KoopauHaTt B mnpoctpaHcTtBe. Koopawnatel BekrTopa. IIpocrerimme 3amaum B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE NPOU3BEIEHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbBIMH M INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNN F'€OMETPUYECKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOHN MO3ULIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHa POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeaAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

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

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAyKU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 0opasa »KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

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

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JESITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE IKU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTUYeCKOMYy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlME Ha NMPUMEHEHHUE MATEMaTUUYECKUX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpYXaroIlel cpeapl, IJIaHUPOBAHUS TOCTYIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEYeCKOW JesATEeNbHOCTH, JTaroB €€
pa3BUTHS W 3HAUYUMOCTH IS PA3BUTHUS LUBWIM3ALKMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYID U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvie — Oelicmeus, — 0bOeCnevuU8aOm
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYECCO8 00YUaAIOWUXCS (0CB0eHUe
Memooo8  NO3HAHUSL — OKpYJCAlowe2o  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCcne008amenbCKux onepayull, yMeHut pabomamao ¢ ungopmayueti).

Bba3oBble JJornyeckue aeiicTBHA:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TMOHATHUM, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KiaccuduKalu, OCHOBAaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

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



npemyiaraTh ~ KPpUTEPUU  JUIS  BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (TPSMbIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ Yy4E€TOM
CaMOCTOSITEJIEHO BBIJICICHHBIX KPUTEPHEB).

basoBble ucciieg0BaTeIbCKUE 1eHCTBUA:

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

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYITHPOBATH OOOOIIEHUSI M BBIBOJBI IO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

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

Pabora ¢ nunopmanmeii:

e BBIBISTH ACPUIUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETa
Ha BOIIPOC U JJIsl pEUIeHUs 3a/1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  HCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEACTABIATh €€ B pa3NMYHbIX (opmax,
WJUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



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

B X07i€ 00CYKJICeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABIATH CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjbTaThl  pELICHWS  3aJaud,  OKCIEpHUMEHTa,
UCCIIEIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM U
WHUBUTyJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUi0 COBMECTHOMN
paboThI, pactipeAesiaTh BUABI pabOT, JOTOBapUBATHCSA, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHusl MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJACHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJibTaTa WEIU M YCIOBUIM, OOBSICHSITDH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHTh OIIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATTIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccupunmrpoBats B3aMMHOE pACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAaHHOIO YIJia,
pebpo ABYTrpaHHOTO yrJja; JHUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapalICIICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHUI, UCTIOB3YsI METOJ, CJIE/IOB.

CTtpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BHUJ
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pas3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIaPTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMs
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aNropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnare 00bEMBI M TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
nupaMuga) ¢ TMOpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXKIY
IUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh TeomeTpuueckue (HaKkThl I PELIEHHUs] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH MpOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOWCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHWUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CerMEHTA; IIapOBOW CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHHMK, BIIMCaHHBIM B cdepy
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaeMblie (QUIypbl OT PYKM U C IPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosmHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, PACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuueckue (HaKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEeANOJIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiire reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEMICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUd W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Bbu6nmuoreka [JOK
L Beexerne B crepeomeTpitio 10 https://m.edso00.ru/1c209e37
[IpsiMbIE ¥ TIIOCKOCTH B IPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1
[TapannenbHOCTh NMPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 IlepneHUKYISAPHOCTD HPSMBIX U 12 bubnunoreka [IOK
IIJIOCKOCTEN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/1c209e37
Bbu6nmuoreka [JOK
° MuororparHiKi1 1 1 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
6 OOBEMEI MHOrOTPaHHHKOR o 1 https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], PACCTOSHUS U YIJIbI 4 1 bubmorexa LIOK
p ’ P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5) 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubmunoreka LIOK
! Tena BpateHus 12 https://m.edsoo.ru/1c209e37
N bubmoreka [{OK
2 OonEub Ten ° 1 https://m.edso0.ru/1c209e37
but6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds0o.ru/1c209e37
4 [ToBTOpenue, o600IIEeHNE, 7 1 bubmunoreka LIOK
cUucTeMaTH3allis 3HaHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kourpoabnsie IIpakTHueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, MI0CKOCTb,
npoctpancTBo. [IpaBuna
1 1/1506 zmeHm Ha pI/IC Kax: 1 bubmmorexa LIOK
p preyH L https://m.edsoo.ru/aecc77cd
M300pakeHUsT TIOCKOCTEH,
MapajuIeNbHBIX TPSIMBIX (OTPE3KOB),
CepeaHBI OTPE3Ka
[TonsTus: nepecexaronuecs
2 IUTOCKOCTH, IIEPECEKAIOIIINECS IIPAMAs 1 bubmorexa LIOK
> T°P P https://m.edsoo.ru/2d8a9c99
1 TUIOCKOCTD
ITonsaTHA: nepecekaromuecs
3 IJIOCKOCTH, TepeceKarouIfecs npsmas 1 bubmmorexa LIOK
> 11°P - p https://m.edsoo.ru/db685e73
1 TUIOCKOCTD
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 bubmmoreka [IOK
PUCYHKaX, Ha MPOEKLIIMOHHBIX https://m.edso0.ru/a63959ed
yepTexax
HavansHbie cBeeHUs 0 KyOe u

5 OUpaMUIE, UX Pa3BEPTKU U MOJEIN 1 bubmnorexa [IOK

P > X PasBep ' https://m.eds00.ru/b30dff38
CeueHnust MHOTOIpaHHUKOB
bubanorexa HOK
6 HavansHbie cBeieHUs 0 KyOe u 1 1

https://m.edsoo.ru/3d8ffd32




nUpamMue, MX pa3BEPTKU U MOJEIIH.
CeueHust MHOTOIPaHHUKOB

[Tonsatre 00 akCMOMATHUYECKOM

7 IIOCTPOEHUU CTEPECOMETPUM: AKCHUOMBI buGnnorexa LIOK
P p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CICACTBHS M3 HUX
IMoustre 00 aKCHOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUH: aKCHUOMBI bubnnorexa LIOK
p p pHH: https://m.edso0.ru/239c8cb4
CTEPEOMETPHUH U CICACTBHS M3 HUX
IToustre 00 aKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPHUH: aKCHUOMBI bubmnorexa [IOK
p p pHH: https://m.edso0.ru/65c6b106
CTepeOMeTpI/II/I U CJIICACTBUSA N3 HUX
[Tonsatre 00 akCHOMATUYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUH: aKCHUOMBI bubmorexa [IOK
p p pHH: https://m.edsoo.ru/258fc245
CTepeOMeTpI/II/I U CJIICACTBUSA N3 HUX
B3aumHoe pacronoxeHne mpsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubanorexa HOK
MapaJyiebHbIE U CKPEIINBAIOIINECS https://m.edsoo.ru/1a2520f6
[psIMBIE
[TapamiensHOCTh MPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTRBE:
12 napajuiejIbHbIE IPSIMBIE B bubmorexa LOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIUICIBHOCTD TPEX
MPSAMBIX
[TapamiensHOCTh MPSAMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE: bubmmoreka [JOK
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bbu6nmuoreka [JOK
14 VYTI1BI ¢ COHANpaBIeHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAMH

15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroia Mexay npsMBIMU B bubnumoreka [IOK
16
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnnorexa HOK
MapajieabHbIE TIJIOCKOCTH https://m.eds00.ru/2e18f255
18 CaoiicTBa napamienbHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
19 (buUryphl Ha TUIOCKOCTHU: TETpad bubmmorexa [JOK
P - TETPAD, https://m.edso00.ru/4a28dc02
Ky0, mapasiesenure/
. bubmuorexa [JOK
20 Hocrpoenne cedentit https://m.edso00.ru/1d434d0f
. bubmuorexa [JOK
21 Hoctpoerite cewerit https://m.edsoo.ru/ec26fe5d
KontponbHas padoTa mo teme
"[IpsimMbIe ¥ TIIIOCKOCTH B bubanorexa HOK
22
npoctpaHctse. [lapamienbHOCTh https://m.edso00.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEM"
[leprieHAMKYASIPHOCTH MPAMOUN 1
23 nncr))cxocin'}llie pneH UK IJ)'IH HBIE bubmmorexa LIOK
- TICPHCHAMKYIAD https://m.edsoo.ru/b19f6a5d
MpsiMbl€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHble U bubmmoreka [IOK
MEPIEHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimbie napauiebHbIE U bubanorexa HOK
25
MEPIEHUKYIISIPHBIE K INIOCKOCTH https://m.eds00.ru/ba545966
26 [Tpu3Hak nepneHANKYISIPHOCTH bubmuorexa [JOK




MPSAMON U TIIIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneH MKy pHOCTH bubmmoreka [IOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnumoreka [IOK
MEPIEHUKYIISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o ipsimoit bubnnorexa HOK
MEePNEHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsiMoit bubmmoreka [IOK
MEePNEeHANKYISIPHOMN MIJIOCKOCTH https://m.edso00.ru/7d18834b
[leprieHIUKYISIp U HAKITOHHBIE:

31 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, E:f;;;f;;?ﬁg 3c477d3
paccTosIHUE OT MPSAMOU J0 TIOCKOCTH T '
[leprnieHIUKYNSIp U HAKIOHHBIE:

32 paccTostHUE OT TOYKH JI0 IITIOCKOCTH, f:f;;;fg;?ﬁ}é 6fefadd
paccTosIHUE OT MPSAMOU J0 TIOCKOCTH T '
[leprnieHIUKYNSIp U HAKIOHHBIE:

b K

33 paccTostHUE OT TOYKH JI0 IITIOCKOCTH, h::s;;;::;;gg 1a5b7b8e3
PacCTOSHHUE OT MPAMOM [0 IJIOCKOCTU T '
[leprieHIUKYISIp M HAKIIOHHBIE:

b K

34 paccTostHUE OT TOYKH JI0 IITIOCKOCTH, h:::;;;;fg;?ﬁ Idbee22be
PAcCTOSIHUE OT NPAMOM J10 TIOCKOCTH T '

35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXIY bubanorexa HOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI bubnnorexa HOK
JBYTPaHHOTO yrja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroj, TUHEHHBIN yroi bubmmoreka [IOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed

38 [lepneHUKyYISIPHOCTD MJIOCKOCTEH: bubmmoreka [JOK




MIPU3HAK NMEPIEHINKYISIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[TeprieHANKYASAPHOCTD MIOCKOCTEM:

Bbu6nmuoreka [JOK

39 TpH3HaK H?p TICHAMIYIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
[leprieHAMKYISAPHOCTD MIIOCKOCTEM:
40 lelxstaK HGI})IHGEI[HKyJISIpHOCTI/I IBYyX bubmorexa LIOK
% https://m.edsoo.ru/ba75dc57
MJI0CKOCTEH
41 Teopema o0 Tpéx neprneHauKyspax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepneHIUKYISIpax bubmmorexa [JOK
https://m.edso0o.ru/52188a7d
43 Teopema o TpEX mepneHIUKYIsIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KontponbHas paboTa mo TeMam
44 "[lepnieHAIUKYASIPHOCTD NPSAMBIX U bubmmoreka [JOK
mrockocteil" u "Y sl MexXIy https://m.edsoo.ru/5b971ef3
MNPSAMBIMH U TIJIOCKOCTAMH"
Ilonsrue MHOI'OrpaHHHUKa, OCHOBHBIC
3JIEMEHThl MHOTOI'paHHUKA,
45 BBITTYKJIBIC U HEBBITYKJIIbIE bubmmorexa [JOK
N https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHUKA
IIpusma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IPU3MBI; IpsIMasi U bubmmoreka [JOK
46
HaKJIOHHAs PU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHAsl TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmmoreka [IOK

MapajuieNenuIie]l U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




[Mupamuna: N-yroipHas nupammuaa,
IPaHU U OCHOBAHUE MTUPAMUJIBL;

48 O0KOBast ¥ OJTHASI TOBEPXHOCTh bubmmorexa LHOK
. https://m.edsoo.ru/fblcd0a5
NIMpaMM/Ibl; IPAaBUJIbHASL U yCEUEHHAs
nupamuaa
[IpaBuiibHBIE MHOTOTPAHHUKH:
MOHATHE NTPABUIIBHOIO

49 MHOI'OT'PaHHUKA; IIPAaBUIIbHAS [IpU3Ma bubnuoreka [IOK
U IIpaBUJIbHAS IUPAMU/A; IPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas nupaMuja u
MIPaBWIbHBIN TeTpa’ip; KyO
IIpencraBieHue o NpaBUIbHBIX

50 MHOTOTpaHHHUKaX: OKTadp, bubmmorexa LOK

https://m.edsoo.ru/a0fdd5bf
JOJEKA’AP U UKOCASIP.
CummMmeTpus B TPOCTPAHCTBE:
CUMMETpHSI OTHOCUTEIIBHO TOYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTHI bubnuoreka [IOK
CUMMETPHUU B IIUpaMUIax, https://m.edsoo.ru/b9e777d9
napajuleJenuneaax, NpaBuIbHbIX
MHOTOTpaHHUKAX
Brruncnenue 351eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, AUaroHau, bubmmorexa LHOK

https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMO
53 MIPU3MBI, TUTONIAh OCHOBAaHHH, bubmorexa LIOK
. https://m.edsoo0.ru/37d84157
TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOY IIPU3MBI
54 [Tnomaae 60KOBOI MOBEPXHOCTH U bu6mmoreka [IOK




MOBEPXHOCTH MPaBUIbHOMU

MUPaMHIBI, TEOPEMa O IUIOIIAIN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMN

https://m.edso00.ru/5603e30b

nupaMuabl
55 KontponbHas padoTa mo teme bubnnorexka HOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bubmuorexa [JOK
>6 Tomsrue 00 0onEMe https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
S OOBEM mpamu b https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
58 OOBEM mpanu b1 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OOBEM mupamiE! https://m.edso0.ru/79c¢10312
N bubmuorexa [JOK
60 OOBEM mupamiE! https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 OOBEM mpu3MbI https://m.eds00.ru/79853608
N bubmuorexa [JOK
62 OOBEM mpu3MbI https://m.edso0.ru/1e053890
N bubmuorexa [JOK
63 OOBEM mpu3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHme, 06001IeHNE
65 cHUCTeMaTHu3aIvs 3HaHWH. bubmuorexa [JOK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edso0.ru/098bedad




[ToBTOpenue, o600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Beluncnenue pacCTOsSHUN: MEXKIY 1 bubnuoreka [IOK
JBYMS TOUKaMH, OT TOYKH 0 NPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IIJIOCKOCTH, MEXKAY
CKPEIINBAIOIIUMUCS IPSIMBIMU
Bbu6nmuoreka [JOK
o7 Hrorosas kouTponkHas pabota ! https://m.edso00.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
CUCTEMaTU3ALUs 3HAHWUMN.
Beluncnenue yrioB: Mex/
68 CerIHI/IBaIOHlZIrMI/ICSI l'IpSIMIiMI/I, 1 bubnnorexa LIOK
. https://m.edso0.ru/56765e8b
MEXY IPSAMOH U INIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Konrtpoabsnbsie IIpakTnueckue A bp
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 MaMeTp; TUIOLIAIb TOBEPXHOCTH 1 bubmmorexa [JOK
A P> TIOman P https://m.edso00.ru/0341bc2b
chepsl
B3aumHuoe pacrionoxxenue chepsl u

bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTellbHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas chepbl

3 N3o0paxenue cdepsl, mapa Ha 1 bubnnorexa HOK
mwrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7f2
[Hunuaapuyeckas IOBEPXHOCTbD,

4 o0pa3yrolne UIHHIPUYECKON 1 bubmmoreka [JOK
MOBEPXHOCTH, OCh IIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MOBEPXHOCTHU
[unmuuap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubmmoreka [JOK
IUIoIaas OOKOBOM M IOJTHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N300parkeHre NUIMHApA Ha
IUIOCKOCTH. Pa3BépTka nuinuHapa.

6 CeueHus UIMH pa (HJ‘IOCKOCTII))IO 1 bubmmorexa [JOK

H N P ’ https://m.edsoo.ru/016e25eb
napajuieTbHON UIN
MEPIEeHIUKYISIPHON OCH LIMIUHAPA)
bubmmoreka [JOK
7 Konnueckast moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b




oOpa3syrone KOHHIeCKOM
IIOBEPXHOCTHU, OCh U BEPILIMHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHuE 1 BeplIMHa,

8 obpas ast ¥ OCh; TUIOIIAb bubmorexa LHOK
p yl?m L ta https://m.eds00.ru/897dd3b2
OOKOBOH | ITOJTHOH TIOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3 ue u
9 BBICOTA, OCHOBaIi]I/ISI u gox?:alj bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KOHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus KoHYyca (TIOCKOCTBIO, bubmmoreka [IOK

10 .

MapajuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXO/ISAINEH Yepes
BEPIIUHY)

1 KomOuHnanus ten BpameHus u bubmmoreka [IOK
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OIMCaHHBIN OKOJIO

12 cdepsl; cdepa, BUcaHHAsS B bubanorexa HOK
MHOTOTPaHHUK WJIA B TEJIO https://m.eds00.ru/0b136158
BpalICHHUA

13 [Tonsitue 06 00BéMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TET https://m.edso0.ru/26a03fb7

. bu6mmoreka [IOK
14 06
POM LIMIHRIpa, KOoHyCa https://m.eds00.ru/5513d87b
bu6mmoreka [IOK

1 "

° OObém mapa u momanp chepe! https://m.edsoo.ru/d189bde2

16 [Tomo6HbIE TeNa B MPOCTPAHCTBE. bubmmorexa [TOK

https://m.edso0.ru/810cfleb




CoOTHOIICHUS MEXTY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMAMHU
MO0OHBIX TET

17 KonTponbHas pabora no temam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTH U B bubmmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CIoXeHU€e U BBIYUTAHUE BEKTOPOB buGnnorexa LIOK
p https://m.edsoo.ru/23f4f089
20 VMHOKEHUE BEKTOPA HA YUCIIO buGnnorexa LIOK
p https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOpaM buGnnorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenue 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM IIPABIII JEUCTBUH C bubmnorexa [IOK
p p A https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBINA METOT
23 IIPHU PELIEHUN T€OMETPHUUECKUX bubmmorexa [IOK
pup P https://m.edsoo.ru/d3alfe30
3aa4
[IpsamoyronbHas cucteMa
24 KOOpJMHAT B IPOCTPAHCTRBE. bubnnorexa HOK
Koopaunatsl Bexktopa. [Ipocteiimue https://m.edso00.ru/48db7058
3a/1a4d B KOOpAMHATaX
VYros Mexay BEKTOpaMH. bubmmoreka [JOK
25
CxansapHoe Npou3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncienue yrios Mexy bubnumoreka [IOK

MMpsAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KontponbHas padoTa mo teme

27 "BeKTOpHI 1 KOOPAUHATHI B 1 bubmorexa [JOK
P | PA https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600mIEeHNE U
28 cucTeMaru3anus 3HaHuil. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
IIaHUMETPUHN
[ToBTOpeHmE, 0600IIEHNE U
cucrtemaTtusanus 3Hanuii. OCHOBHbIE bubmuorexa [JOK
29 1
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHue, 06001IEeHNE 1
cUcTeMaTu3alys 3HaHuil. 3a1auu bubmuorexa [JOK
30 1
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHme, 06001IeHNE 1
CHCTEeMAaTH3alus 3HaHui. 3a1aun Bbu6nmuoreka [JOK
31 1
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHue, 06001EeHNE 1
cucrteMaTusanus 3Hanuii. OCHOBHBIE bubmuorexa [JOK
32 1
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
Bbubnmuoreka [JOK
14 1
33 TOroBas KORTpOIIbHAA pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600ICHNE U 1 bubmmoreka [IOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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