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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHWU, TMPEABIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nmporpaMMbl 00€CII€YMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTABJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JIUYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOPMHUPOBAaHUS (PYHKIMOHAIBHOW MAaTEMaTUYEeCKON
I'PaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOUIEHHMH PEAJTbHOTO M UACATBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYeCKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS NPU PEUIEHUM 3a/1ad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOM U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KayeCTB, MOITOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

[lenb ocBOeHMs TporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXXHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30BaHUs
0 CTICITUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroniyuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoMEeTpUd M HEOoOXOJUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTKeHre 1ear OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHWE YyMEHHs paclo3HaBaTh Ha YepPTEeXkKax, MOJEISIX U B
peaTbHOM MHpPE MHOTOTPAHHHKH ¥ TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHUS,



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIECHUS T[EOMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX W IPU U3YYEHUU JIPYTUX YYEOHBIX MNPEIMETOB, MPOSIBICHUSA
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, peIlaeMblX Ha YPOBHE
MHTYWTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO NPEAMETA.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOJAWUTCSA 3a CYET pEIIECHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYCHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHuKku», «IIpsiMble U MJIOCKOCTU B IPOCTpaHCTBEY, «Tena BpareHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcs HE TOJbKO IO COJAEP)KATEIbHBIM JIMHHSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1Iero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
HNOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCJIEA0BATEBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T€OMETPUUYECKUX IPENCTABICHUN OOYyYaroIMXCs, pacIiupss U
yriayousist e€, o0pa3ysi MpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha uzyuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kiacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpelmmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh NMPSAMOM M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; HIOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT TmpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronpHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAS MHPAMUA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapauielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOM TMPHU3MBL.
[Inomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuabl. [loHstne 006 00BEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEpPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasyromue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh IWIMHIPUYECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh; IUIONIAJAh OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOoBepXHOCTH. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yrommas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 b CHEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab chephl.

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

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. ClI0KEeHUE U BRIYUTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUM C BekTopamu. IIpsiMmoyroisibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

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

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas AKTUBHOCTB); duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JeSITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpYXaroIlledl cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTU, JTaroB €&
pa3BUTHS W 3HAYUMOCTH JJIS PA3BUTHUS LMBWIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYID U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuueepcanvmuvie  noznaseamenwvuvie — Oelicmeus, — 0OeCneuuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa;,  NpUMeHeHue  J102U4eCKUX,
Ucc1e008amenbCKux onepayutl, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeJICHUs]  TMOHATUN, yCTAHABIMBATh  CYIICCTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

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



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BBIOMpATh HauboJee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHABIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auM, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIICJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPraHU3alUi0 COBMECTHOMN
paboThI, paclipeAeNaTh BUABI pabOT, JOTOBaApUBATHLCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas mepa
JIBYTPaHHOTO yTJIa.

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

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
PSIMOYTOJIBHBIN TTapaJIJIeNIeHIe N, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHU, UCTIOB3YSI METOJ, CJIE/IOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU HU3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEIMYUH IO 00pa3iiaM Wi
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH TI0 00pa3iaM Hin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCJICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluxX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJIBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MNOHATUSAMHU: LUJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKONM  IMOBEPXHOCTH;  LWJIMHJApP,  KOHUYECKass  I[OBEPXHOCTb,
o0pa3yrolne KOHHYECKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI IMOTYYEHUS TE BPAILECHHUS.

KnaccuduimpoBaTe B3aMMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMeHTa; IIAPOBOM CIIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIrO CIIOS;
1aPOBOM CEKTOP.

Boruncnate  00BEMBI M IUIOLAAM  IOBEPXHOCTEH Tel  BpaLICHMUS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh NOHATUSAMM: MHOTOIPAaHHHMK, BIMCAHHBII B chepy u
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpaLICHUS.

BblYMCIIATE COOTHOLIEHUSI MEXAY IUIOIIAAIMU MOBEpPXHOCTEH M 00BEMaMU
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHU TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalOT.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (aKTbl Ui PEUICHHS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaratolnX HECKOIbKO [AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiimne reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJI€HWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

[IpuBoaMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUYECKUX MTOHSATUI U TEOpEM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 Beexettite B crepeomerpitio 10 https://m.edso00.ru/1c209e37
5 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa [HOK
[TapaienbHOCTD IPSMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISApPHOCTD NPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edso00.ru/1c209e37
Bbu6nuoreka [JOK
4 VYTBl MEXy TIPSMBIMHU U TUIOCKOCTSIMHU 10 1 httos://m.edso0.ru/1c209e37
bu6mmoreka [IOK
° Muororparitici 1 L https://m.edso0.ru/1c209e37
. bu6mmoreka [IOK
0 OOBEMEI MHOrOTpaHHHKOB o L https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CEUEHUSI, PACCTOSIHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
but6mmoreka [IOK
1 Tena ppamteris 12 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 OOnemer Ten ° 1 https://m.edso0.ru/1c209e37
bubmunoreka LIOK
3 BekTopsl M KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 but6mmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Koutpoabsnbie IIpakTuyeckue
Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypchl
OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MpOoCcTpaHCcTBO. [IpaBuiia
1 HU300pakKCHUS Ha pUCYHKAX: H300paKeHUs 1 bubmorexa [TOK
p N pHCYHKax: p https://m.edsoo.ru/aecc77cd
IMJIOCKOCTCH, MapaJlJICJIbHBIX ITPAMBIX
(OTpe3KoB), cepeIUHbI OTPE3Ka
5 [ToHsTHS: epeceKaronmecs MIOCKOCTH, 1 bu6nuoreka [JOK
[IEPECEKAIOIIMECS MPsIMast U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHA: IepecekaronIuecs MI0CKOCTH, 1 bubmmoreka [JOK
TEpECEKANIMECS TTPAMAast ¥ THIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
4 n300pakeHUE MHOTOTPAaHHUKOB Ha 1 bubmorexa HOK
P P https://m.edso00.ru/a63959ed
pPHUCYHKAaX, Ha MPOCKIIMOHHBIX YepTexkKax
HavanbsHble cBeneHust 0 KyOe U mupamuie,
5 X pa3BépTKU U Mojenu. CeueHust 1 bubmmorexa TOK
paseep ' https://m.edso00.ru/b30dff38
MHOT'OIr'paHHUKOB
HauanbHble cBeieHNs 0 KyOe U mupamu/e,
6 uX pa3BépTku U Moxenu. CeueHus 1 bubmmorexa LOK
passep ' https://m.edsoo.ru/3d8ffd32
MHOT'OrpaHHUKOB
[TonsiTre 06 akcMOMaTUYECKOM MTOCTPOECHUU
bubmunoreka LIOK
7 CTEPEOMETPHHU: aKCUOMBI CTEPEOMETPUH U 1

CJIICACTBHA U3 HUX

https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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[onsaTne 06 akcHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U bubnnorexa [IOK
p pHH: p p https://m.edso0.ru/239c8cb4
CJIEZICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATUYECKOM MTOCTPOCHHUH
9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U bubnnorexa [IOK
P PHH: P P https://m.eds00.ru/65c6b106
CJIICACTBUA U3 HUX
[TonsiTHE 00 AKCHOMATHUYECKOM TIOCTPOCHUH
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U bubmmorexa [OK
p pHH: p p https://m.edsoo.ru/258fc245
CJIICACTBUA U3 HUX
B3aumHOe pacronoxeHue MPsMbIX B
11 [IPOCTPAHCTBE: IIEPECEKAIOIINECS bubmmorexa LOK
poctp - 1ep Hl ’ https://m.edso0.ru/1a2520f6
napajuIeIbHbIC U CKPEIINBAIOIINECS TPSIMBIS
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
12 IIPOCTPAHCTBE: MMApPAJUIECIbHbIE IPSIMBbIE B bubmmoreka [JOK
MPOCTPAHCTBE; MAPaLICIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
TPSIMBIX
[TapamienbHOCT NPSAMBIX U IIJIOCKOCTEN B
13 pocrpadcTse: [lapamienbHOCTh IPSIMOI U bubnnorexa [IOK
pocTp S P https://m.edsoo.ru/ee1d19b9
[LUIOCKOCTHA
14 VYrabl ¢ coHanpaBiIeHHBIMU CTOPOHAMU Bubmiorexa IOK
p p https://m.edsoo0.ru/9f4071b9
15 VYroi Mexay IpIMBIMHA B IIPOCTPAHCTBE bubnnorexa [IOK
Ay TP poctp https://m.edsoo.ru/fe 733862
16 VYroi Mexay IpIMBIMHA B IIPOCTPAHCTBE bubnnorexa [IOK
Ay ip pocTp https://m.edso0.ru/2935a9a0
17 [TapaeabHOCTh TUIOCKOCTEH: bubmmoreka [JOK
napasuiesibHbIE TIII0OCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajjiebHBIX TNIOCKOCTEN bubmmoreka [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA Bubmuotexa [JOK
MJIOCKOCTH: TETPAdp, KyO, mapasjiesIeuie/I https://m.edso0.ru/4a28dc02
. bubmuoreka [JOK
20 Hoctpoetine ceseriit https://m.edso00.ru/1d434d0f
. bubmuoreka [IOK
21 Hoctpoenne cedentit https://m.edsoo.ru/ec26fe5d
KonTponpHas padora o Teme "[Ipsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE bubmmorexa LIOK
pocTp ’ . https://m.edso0.ru/9a0a9e56
[TapannenbHOCTh MPSIMBIX U INIOCKOCTEN"
IlepnieHAUKYJISIPHOCTH MPSIMOM U TJIOCKOCTH:
23 ne pneH I[I/IK yJBI pHBIe I 511131516 B bubmorexa IOK
PHEHIAIYIAP P https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
24 [Ipsmbie mapasienbHbIe U bu6nuoreka [IOK
NEPHEHIUKYIISPHBIE K TIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble mapasienpHbIe U bubmmoreka [JOK
25
MEPHEHINKYISPHBIE K TUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH MPSMOM 1 bubmmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U bu6nuoreka [IOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psiIMOi EPIIEHANKYISIPHOU bubmmoreka [JOK
IIJIOCKOCTHU https://m.eds00.ru/635c5087
29 Teopema o npsAMON NEPIEHAUKYISAPHON bu6nuoreka [IOK
IUIOCKOCTHU https://m.edso0.ru/bd3745f8
30 Teopema o mpsiMON NEPIEHANKYIISIPHON bu6nuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [TepneHaAUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE bubmuoreka [JOK
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OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

https://m.edso0.ru/33c477d3

[lepnieHauKysIp U HAKIOHHBIE: PACCTOSIHUE

but6mmoreka [IOK

2
3 oT TO‘IIfI/I 710 TUTOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/66fefadd
TPSIMOM 70 TUIOCKOCTH
[leprieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE
33 oT imxi oynnl(;cxocm aCCTOSII)HI/Ie oT Bubmmorexa [IOK
. A P https://m.edso00.ru/asb7b8e3
TPSIMOM 70 TUIOCKOCTH
[leprieHauKyNIAp U HAKIOHHBIE: PACCTOSTHUE
34 oT imxi oynnl(;cxocm aCCTOSII)HI/Ie oT bubmmorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
pSIMOM 70 TJIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIoJl MEXAY MPSMON bubnmoreka [JOK
Y IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHENHBIN Yroil bu6nuorexa [IOK
JBYTPAHHOIO yIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TUHEHHBIN yroi bubmmoreka [JOK
JIBYTPaHHOIO yrja https://m.edsoo.ru/c7c777ed
38 [lepneHAMKYISIPHOCTD IIIOCKOCTEN: TPU3HAK Bu6muotexa [JOK
MEPIECHANKYISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IepnieHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bu6nuorexa LIOK
MEPIECHANKYISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHauKyISIPHOCTD MJIOCKOCTEN: TPU3HAK bubmmoreka [JOK
MEePIEHANKYIISIPHOCTH JBYX IJIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx nmeprneHANKYIIpax bubmmorexa LIOK
P P PHCHIHMIYIAP https://m.edso0.ru/e4972cdc
42 Teopema o Tpéx neprneHANKYIIpax bubmmorexa LIOK
P P PHCHAMKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepHeHANKYISIpax bubnuoteka [JOK
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https://m.edso0.ru/9f246736

KontponbHas pabora mo Temam
"I[lepieHANKYIAPHOCTD NPSIMBIX U

bubmunoreka LIOK

44 mIockocTe" u "Y bl MeXAy NPSAMBIMU U https://m.edso0.ru/5b971ef3
IJI0CKOCTSMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC

45 3JIEMEHThl MHOTOTPaHHUKA, BBITTYKJIbIE U bubmmoreka [JOK
HEBBITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKaA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHd u

46 OCHOBaHUs IPU3MBI; MIPsIMasi U HAKJIIOHHAs bubmmoreka [JOK
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI

47 [Tapannenenunen, NpsiMOYrOJIbHBIN bu6nuoreka [IOK
napasulesIenuIle]l U €ro CBOMCTBA https://m.edso00.ru/8a7be683
[Tupamuna: N-yroipHas nupamuaa, TpaHu u

48 OCHOBaHHWE MUPaMUIbI, OOKOBas U MOTHAS bu6nuoreka [IOK
[IOBEPXHOCTH ITUPAMU/IbI; IPABUIbHAS U https://m.edsoo.ru/fblcd0a5
yCceduE€HHas MupamMuaa
[TpaBuiIbHBIE MHOTOIPAaHHUKHU: TTOHSITHE
MPAaBUJILHOTO MHOTOTPAHHUKA; TPaBUJIbHAS

49 MpU3Ma U NMpaBUIbHAS MUPAMHUIA; bubmorexa [TOK

https://m.eds00.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
NPaBUIBHBIN TETpa’ap; Kyo
[IpencraBnenue o npaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTadAp, AOJEKadIp U bubmmorexa LOK

https://m.edsoo.ru/a0fdd5bf

UKOCa’Ip.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubmmoreka [JOK

OTHOCHUTCIIBHO TOYKH, pr[MOﬁ, IIJIOCKOCTH.

https://m.edsoo.ru/b9e777d9
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OIEMEHTEI CUMMCTpPUU B ITUpaMUaax,
napamiclIcnmicaax, rmpaBUuiIbHbIX
MHOI'OI'paHHHUKaXx

BrraucieHue 3J1eMeHTOB MHOT'OI'PpaHHUKOB:

but6mmoreka [IOK

52
p€Opa, TuaroHasu, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOWM MOBEPXHOCTH M MOTHOU
53 MMOBEPXHOCTU MPSIMOI TPU3MBI, IIOIIAb bu6nuoreka [JOK
OCHOBaHUH, TeopemMa 0 OOKOBOIA https://m.edsoo.ru/37d84157
IIOBEPXHOCTU MIPSMOM IIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTU MPABUIILHON MUPAMUJIBI, bu6nuoreka [IOK
TeopemMa O TUIOMAa OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUYEHHOU MUPAMUIBI
55 KonTponbhast pabota no teme bubmmoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [{OK
o Honsrhe 06 0oweme https://m.edsoo.ru/7ad0020b
N bubmoreka [JOK
S OObEM nHpavi b https://m.edso0.ru/235171b3
N but6mmoreka [IOK
o8 OObEM nHpavi b https://m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
59 OObEm mHpav bt https://m.edso0.ru/79¢10312
n bu6mmoreka [IOK
60 OObEm mHpav bt https://m.edsoo.ru/2faadc3f
N bubmoreka [JOK
1
6 OOneM mpu3MEI https://m.edso0.ru/79853608
62 O0BEM TPU3MBI bubmorexa LHOK

https://m.edso0.ru/1e053890
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Bbubmunoreka LIOK

63 OOBEM mpu3MEI ! https://m.edsoo.ru/482d3f51
KonTponbhas padota no teme "OOBbEMBI bubmmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
65 sgaunii. [loctpoenue ceuennii B 1 bubnnorexa [IOK
' p https://m.edso0.ru/098bedad
MHOTOTpaHHHKE
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUM: MEXKIY
66 B TOYKaMH, OT TOYKH 1O IPSIMOIA, OT 1 bubmmorexa [OK
FBYMA ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEILIHBAOIIUMUCS MPSIMBIMH
bubmunoreka LIOK
7 n 1
6 TOrOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHuN. BEIUUCiIeHne yriioB: MexX
68 CKPEIMUBAIOIIIUMUCS HYZMHMI/I Meﬂn}z 1 Bubmiorexa IOK
P mv H P ’ o https://m.eds00.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIJI0B MEXKAY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
ungpposbIe
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl

1 Cdepa u map: neHTp, paanyc, uameTp; 1 bu6nuoreka [IOK
TJI0IA]Th TTOBEPXHOCTHU ChEpHI https://m.edsoo.ru/0341bc2b
B3aumHuoe pacrionoxxenue chepsl u

bubmunoreka LIOK
2 IJIOCKOCTH; KacaTeJIbHasl MIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; mromaas cheps

3 N3o6paxkenue cdepsl, mmapa Ha MIOCKOCTH. 1 bu6nuoreka [IOK
CeueHnus mapa https://m.edso0.ru/bc15f7f2
[{ununaapuyeckas MOBEPXHOCTb,

4 o0Opa3yromue MUIHHIPUISCKON 1 bu6nuoreka [IOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.eds00.ru/6054b8c1
IIOBEPXHOCTH
[ununnap: ocHOBaHMS U OOKOBas

5 [IOBEPXHOCTH, 0Opa3yromasi 1 OCh; 1 bubmmorexa LOK

P ’ Iz Yo . ’ https://m.eds00.ru/188f6216
mIomanb 60KOBOI/I 1 MMOJIHOU MOBCPXHOCTHU
N300paxeHne HUINHAPA HA MIIOCKOCTH.

6 PazeépTka nmnmuapa. CeyeHus HUIMHAPA 1 bubmmoreka [JOK
(TUTOCKOCTHIO, TApATIICIIBHON WUITH https://m.edsoo.ru/016e25eb
NEePIEeHIUKYIIPHON OCH LIUINHAPA)

KoHunyeckast HOBepXHOCTh, 00pa3yroue
7 KOHUYECKOU l'IOBerHOCTI/I ocf I/I}:e:) HIMHA 1 bubmmorexa LIOK
. P ’ P https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
8 Konyc: ocHOBaHMe U BepIINHA, 1 bubmmoreka [JOK
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o0pa3yrolias U 0Ch; IIIOMAAs OOKOBOM U
MOJTHOM TOBEPXHOCTHU

https://m.edso0.ru/897dd3b2

Yceu€HHBII KOHYC: 00pa3yollne U BbICOTA;

but6mmoreka [IOK

9
OCHOBaHHUA U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pakeHre KOHyca Ha TUIOCKOCTH.

Pa3BépTka konyca. CeueHus: KOHyca
10 (TUTOCKOCTBIO, TTAPATIJICIIBHOW OCHOBAHUIO bubmorexa [IOK
> 11ap . ’ https://m.edsoo.ru/Obdelbe8
U TUTOCKOCTBIO, POXOJISAIIEH uepe3
BEPIINHY)

1 KomMOuHammst Ten BparieHus u Bbubmunoreka LIOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHH1K, OIIMCAaHHBIN OKOJIO chephl;

12 ctepa, BMcaHHAss B MHOTOTPAHHUK HJIH B bubmorexa [JOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpAICHUS

13 [Tonsatre 06 00bEMe. OCHOBHBIC CBOMCTBA bubmuoreka [JOK
00BEMOB TET https://m.edso00.ru/26a03fb7

but6mmoreka [IOK

14 &

O6wem AP, KoHycCa https://m.eds00.ru/5513d87b
but6mmoreka [IOK

1 ,

° OOwm wapa u niowazs: chepe! https://m.edsoo.ru/d189bde2
[TomoOHbBIE TENa B IPOCTPAHCTBE.
16 COOTHOIIICHHS MEXKTY TUIOIIAIsIMHU bubmorexa [IOK
. _I,[y tHaa https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TET

17 KonTtponbhas padora mo temam "Temna bu6nuoreka [JOK
BpameHus" u "O0bemMbr Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE bubmorexa [TOK

P pocIp https://m.edsoo.ru/5caefclb

19 CroxeHue ¥ BEIUUTAaHUE BEKTOPOB bubmuoreka [JOK
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https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

https://m.edsoo0.ru/23f4f089

bubmunoreka LIOK

20 v
MHOAEHHE BEKTOpa Ha HHCIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILTaHapHBIM BekTopam. [IpaBuiio bubmorexa [JOK
P paM- 1p https://m.edsoo.ru/a28fd74e
napasuiesenumnena
Pemenune 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPaBUJI JEHCTBUH C bubmorexa OK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
93 KoopannaTHO-BEeKTOpHBIN METO/ NPU bu6nuoreka [JOK
pELIEHNHU TEOMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[TpsimoyronbHas cucTemMa KOOpAUHAT B
24 1| pOCT ZI;{CTBG Koopaunatst BpeII[(TO a bubmorexa [TOK
POCTP . ’ P pa- https://m.edso00.ru/48db7058
IIpocreiimme 3aga4u B KOOpAUHATAX
o5 VYron mexnay BekTopamu. CKassipHOE bubmmoreka [JOK
MPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yriioB Mexay NpsMbIMU U bu6nuoreka [JOK
26
TUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTtponbHas padota mo teme "BekTopsl u bu6nuoreka [IOK
KOOpPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHmE, 0600IICHNE U
28 cucrtemaTusanus 3Hanuil. OCHOBHbIE bubmuoreka [JOK
burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUTAHUMETPHUH
[ToBTOpeHue, 0600IIEeHNE U
29 cucrtemaTu3anus 3HaHuii. OCHOBHbIE bubmoreka [{OK

burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edso0.ru/078cd184
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[ToBTOpEeHue, 0600IIEeHNE U

30 cHCTeMaTH3aIlns 3HaHUH. 3a1aun 1 bubmorexa OK
" e https://m.edsoo.ru/7491efe0
TUTAHUMETPUHM M METOJIBI HX PEIICHHS
[ToBTOpEeHue, 0600IIEeHNE U
31 cHCTeMaTH3allus 3HaHUH. 3a1aun 1 bubsmorexa [JOK
" e https://m.edsoo.ru/4dffdad7
MJIAHUMETPHUU U MCTOABI UX PCIICHUA
[ToBTOpEeHmE, 0600IICHNE U
32 cuctemaTu3aius 3HaHuii. OCHOBHBIC 1 bubmuoreka [JOK
¢urypsl, ¢paxThl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHU
but6mmoreka [IOK
33 Hrorosas KonTposkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6oOIIeHNE U 1 bu6nuorexa LIOK
CUCTEMAaTH3alMs 3HAHU N https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

10 kmacc
Marematuka. 'eomerpus. bazoBslii ypoBenb: 10 kiacc: yueOHuk / A.T'.

Mepsnsk, JI.A. Hemuposckuit, B.b. Ilononckuii u ap. - 3-€ u31., CTepeoTHIL. -
M.: Bentana-I'pad, 2020.

11 knacc
Maremaruka. ['eometpusi. ba3zoBsrit ypoBens: 11 kimacc: yueonux / A.T.

Mepsnsk, [I.A. Hemuposckuit, B.b. [lononckwuii u nip. - 3-€ u3a., CTepeoTHIl. -
M.: Benrana-I'pad, 2020.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

10 xmacc

https://resh.edu.ru/

https://uchi.ru/

https://foxford.ru/
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