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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 TpEeOOBaHUMU, MPEABSIBIIEMBIX 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 U TI03HABATEIHHOTO Pa3BUTHSA
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 JTUYHOCTHOTO
pa3BuTUsl O0yd4arommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOW MAaTEMaTHYEeCKON
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4EOHbIX AMCUMILINH. Pa3Butue y oOyvaromuxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUH I€OMETPUUYECKHUX
abcTpakiuii, COOTHOUICHHMH PEAJTbHOTO M UACATBHOT0, XapakTepe OTpaKeHUs
MAaTeMaTHYECKOW HAyKOW SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MIPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakkKe 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 — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXXEHUs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM IESATEIBbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KayeCcTB, MOITOMY aKTyalbHa
3ajaya (OpMHUPOBaHUS y OOYYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKON ACATEIHHOCTH IO MHOTHM HAIIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTelbHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
VCIIOJIb30BaHUsl CUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM M JEUCTBUH,
creuu(UYHBIX TEOMETPHUH, BO3MOKHOCTH YCIEITHOTO MPOJIOJIKEHUST 00pa30BaHUs
0 CHENUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIb30BAHUEM I€OMETPHUH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum o0pa3zoM, oOydarorniuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE YMEHUS, CBS3aHHBIC
co cnenu(puKONd TeoOMETpUd M HEOOXOAUMBIE JIA KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIoCTH)KEHHE eI OCBOCHHS TMPOTrpaMMbl  00ECHeUMBACTCA pEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBICHUS OKPY>KAIOIIET0 MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHUS;

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

e (dopMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
NPaKTUYECKUM COJIeP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0Oyyaromuxcsi, MO3HABATEIbHONH  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIECHUS T[E€OMETPUUYECKHX
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-OPUEHTUPOBAHHBIX
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 HATISAAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIICHUs 3ahad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C ONOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

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 OCYLIECTBJISJIOCH IOCIEA0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX IPENCTABICHUN OO0YyYarolMXCsl, paciiupss U
yriay6usist e€, o0pa3ysi MpOUHble 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, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh NMPSAMOM M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: HapaJljIeIIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; HIOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSMBbIE NapALICIbHBIE M IEPIEHAUKYISIPHbIE 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: PACCTOSTHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MpoeKuuss  GuUrypsl Ha  IIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEH:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYJIIAPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE NPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W IPaBUIbHBIN
terpa’ap; KyO. IlpencraBienre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozeka’ap u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMHUAAX, Mapajuielienunenax,
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.
[Tnomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuibl. [loHstue 006 00BEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

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

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasyromue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYECKON TMoOBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIas W OCh;, IUIONIAAh OOKOBOW W TOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIHA, 00pa3yromas
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.
B3anmMHoe pacnonoxkenue chepbl U MIOCKOCTH; KacaTelbHas 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 mpocTpaHcTBe. CI0KeHUE U BEIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NpPUMEHEHUEM TpaBWiI JACHCTBUM C BekTopamu. I[IpsimoyroisibHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMU U INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3aaY.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay 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
(GYHKIUSAMHU U Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS 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

HKOHOMHUKH.
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 JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO 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 YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



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

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLHAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHUM ISl pEIICHUs 3a1ad B
00JIaCTH  OKpYXarollell cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTHS W 3HAUYUMOCTH I PA3BUTHUS LMBWIN3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

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

1)  Vuueepcanvmuvie  noznaseamenwvuvie — Oelicmeus, — 0OeCneuuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
Ucc1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs JJii OOOOIIEHUS 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
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

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

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

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peEIIEHUs, BBIOUpATh HauboJee MOAXOMAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynapoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBJIMBAaTh 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 BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  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
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3MUIIMIA; B
KOPPEKTHOH popme hopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBApPUBATHCS, 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 HABLIKOG TUYHOCIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUI U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

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



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB 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: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBIMYKIIbIHN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeIICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

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 HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aNropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMUTUYECKUE METOAbl MpPHU PEIICHUU
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 IO 00pa3iaM Hin
aNropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS TPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



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

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

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

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

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

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAJbHBIC
CUTyalluH W IPUMEHATb HW3Y4YEHHBIE IIOHATHsS B MNPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha A3BIKE T'E€OMETPHUH, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacroyoxeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHMK, BIIMCAaHHBIM B chepy
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSMH TOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



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

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

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO 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 CBOWCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M 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, MPEANOJIaratonX HECKOIbKO AroB PEIICHUs], ECIH YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

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

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

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

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHSTh W3YUYEHHbIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUS
MaTeMaTHYeCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIENI0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



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
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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
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouaunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
OCHOBHBIE TIOHSITHSI CTEPEOMETPHH:
TOYKa, MpsMasi, IIIOCKOCTh,
npocTpancTBo. IIpaBuia
1 1/1506 Ia).)KeHI/DI Ha pI/IC Kax: 1 bubmorexa LHOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeIUHBI OTPE3Ka
ITonsaTHA: nepecekaromuecs
2 IIOCKOCTH, IICPECEKAIOIIHECS IIpsiMast 1 bubmorexa [IOK
- TP p https://m.eds00.ru/2d8a9¢99
U IIOCKOCTh
[TonsTus: nepecexaronuecs
3 IJIOCKOCTH, IICPECCKAIOIIHECS IIpsiMast 1 bubmorexa [JOK
- TP p https://m.edsoo.ru/db685e73
U IIOCKOCTh
3HaAKOMCTBO C MHOTOTPaHHHKAMHU,

4 n300pakeHUe MHOTOTPaHHUKOB Ha 1 bubanorexa HOK
PUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edso00.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u

5 MUpaMHue, X Pa3BEPTKUA U MOACIU 1 bubmorexa [IOK

PaMIIE, HX pasBep ACIH. https://m.edso00.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
Bbu6nmuoreka [JOK
6 HauyannHbIe cBeeHUS O KyOe U 1
s Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IApaMUJIe, X pa3BEPTKU U MOJIEIIH.
CeyeHnst MHOTOIPaHHUKOB

[ToHsaTHE 00 aKCHOMATUYECKOM

7 IIOCTPOCHHNHU CTECPCOMETPUUN. aKCUOMBI bubmmorexa HOK
P P puH: https://m.edsoo.ru/Occ5c4fe
CTCPCOMCTPHHU U CIICACTBUSA U3 HUX
[TonsiTre 06 aKCHOMATUYECKOM
8 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa [TOK
P P pHH: https://m.edsoo.ru/239c8ch4
CTCPCOMCTPHU U CIICACTBUSA U3 HUX
[TonsiTre 06 aKCHOMATHIECKOM
9 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LIOK
P p puH: https://m.eds00.ru/65c6b106
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTHe 00 aKCHMOMATUYECKOM
10 MTOCTPOSCHUH CTEPEOMETPUN: AKCUOMBI bubmmorexa [JOK
P p puH: https://m.eds00.ru/258fc245
CTEepEOMETPHUH U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmbIX B
1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmmoreka [IOK
MapajuiesIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMble
HapaHHeJIBHOCTB MMPpAMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
12 InapaJlsICJIAbHBIC IIPAMBIC B BH6HHOTeKa HOK
P p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIIETLHOCTh TPEX
MPSIMBIX
HapaHHeJIBHOCTB MMPAMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE: bubanorexka HOK
13 .
[TapannenpsHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
bubmuorexa [JOK
14 VYIIIBI C COHANPABIECHHBIMU 1

https://m.edso0.ru/9f4071b9
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubanorexa HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay nNpsIMbIMU B bubmmoreka [JOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 ITapannenpHOCTb MIIOCKOCTEM: bubmmoreka [IOK
rapajuieNIbHbIE IUIOCKOCTU https://m.edso0o.ru/2e18f255
18 CBoiicTBa napajyieNbHBIX TIOCKOCTEH bubmmorexa [TOK
P https://m.eds00.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTH: TETPad bubmmorexa LOK
P  TEIpasp, https://m.edso0.ru/4a28dc02
KyO, mapayienenumne;y
bu6mmoreka [IOK
2 IT i
0 OCTPOCHHE CeRetuH https://m.eds00.ru/1d434dO0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CeretiH https://m.edsoo.ru/ec26fe5d
KonrponsHast pabora o Teme
99 "IIpsimble ¥ TUIOCKOCTH B bubmmoreka [IOK
npoctpaHctse. [lapauienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYAAPHOCTD NPAMOUN U
23 HJI(I))CKOCHTH'};IG pneH UK IJ)ISI HBIC bubmmorexa [TOK
 TICPHEHAMCIAP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsmbie napauiebHbIE U bubanorexka HOK
MEPIEHANKYIISIPHBIE K TITOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble napasuienbHblEe U bubmmoreka [IOK
25
MEPIEHANKYIAPHBIE K MIIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubmmoreka [JOK
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IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJIIPHOCTH bubanorexa HOK
IIPSIMOM U TNIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmmoreka [JOK
MEePNEHANKYISIPHON TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubmmoreka [IOK
MEPIEHAUKYISIPHOMN IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o ipsimoit bubanorexa HOK
MEPIEHANKYISIPHOMN IIJIOCKOCTH https://m.edso00.ru/7d18834b
[leprnieHIUKYNSIp U HAKIOHHBIE:

b K

31 paccTostHUE OT TOYKH JI0 IIIOCKOCTH, h::s;;;::;;gg 133c477d3
PAcCTOSHHUE OT MPIMOM [0 IIJIOCKOCTU T '
[leprieHIUKYISIp M HAKIIOHHBIE:

32 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, E;I:;_I;;T:J;?S/Ié 6fefadd
PAcCTOSIHUE OT NPAMOM J10 TIOCKOCTH T '
[leprieHIUKYISIp M HAKIIOHHBIE:

33 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, E:fg;;fg;?ﬁ}:smb 863
paccTosIHUE OT MPSAMOU J0 TIOCKOCTH T '
[leprnieHIUKYNSIp U HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, f:f;;;fg;?ﬁ}ébee 22be
paccTosIHUE OT MPSAMOU J0 TIOCKOCTH T '

35 VYTIuBl B IPOCTPAHCTBE: YIOJ MEXIY bubmmoreka [JOK
MPAMOU U TIIOCKOCTHIO https://m.edso00.ru/6b61b2b4

36 JIByrpaHHBIN yroj, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI bubanorexka HOK
JBYTPAHHOI'O yIila https://m.edsoo.ru/c7c777ed

38 [TepnieHIUKYISIPHOCTD IJIOCKOCTEH: bubmuorexa [JOK
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MPpU3HAK NEPIEHIUKYIAPHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

IlepneHIUKYIAPHOCTD IIIOCKOCTEM:

bu6mmoreka [IOK

39 NpHsHaK nevp TCHAHKYTAPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[TeprieHANKYASIPHOCTD MIOCKOCTEM:
40 MIPU3HAK NMEPICHINKYISIPHOCTH ABYX bubmorexa LHOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX mepneHIUKYIsIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepneHIUKYIsIpax bubmmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx meprneHaAuKyIsIpax bubmmorexa LOK
https://m.eds00.ru/9f246736
KonrtponsHast pabora o Temam
44 "IlepneHIUKYISIPHOCTD NPSMBIX U bubnuoreka [IOK
miockocteil" u "Yribl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
45 BBIITYKJIbIE Y HEBBIITYKJIBIE bubmmorexa LHOK
. https://m.edso0.ru/2d24e873
MHOTOTpaHHUKU; pa3BEPTKa
MHOTOTpaHHHUKA
[Ipu3ma: N-yronpHas npu3Ma; rpaHu 1
16 OCHOBAHMS IIPU3MBI; IpsAMast U bubanorexka HOK
HaKJIOHHAsI IPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, NpAMOYTroJIbHBIN bubanorexka HOK

MapajiesienuIea U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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IInpamupa: N-yroiapHas NUpaMuaa,
IPaHU U OCHOBAaHUE NTUPAMUJIBL;

48 OOKOBas M TIOJIHASI IOBEPXHOCTH bubmmorexa [JOK
P . https://m.edsoo.ru/fblcd0a5
MUpPaMH/Ibl; IPaBUJIbHAS U yCeUEHHAs
nupamuaa
IIpaBunbHBIE MHOTOTPAHHUKHU:
MOHSTHE MPaBUIHHOTO
49 MHOI'OTPaHHUKA; PAaBUJIbHAS NTpU3Ma bubmmoreka [JOK
Y NpaBUJIbHAS MUPaMUA; IPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuja u
MIPaBWIBHBIN TeTpadip; KyO
[IpencraBienue o NpaBUIbLHBIX
50 MHOTOTPaHHUKAX: OKTa?d, bubmmorexa [JOK
P - OKTadp, https://m.edso00.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMCTpPUA OTHOCHUTCIIBHO TOYKH,
MIPSIMOH, TUTOCKOCTH. DJIEMEHTHI bubmmoreka [JOK
51
CHMMETPHUH B TUPAMUJIAX, https://m.edso0.ru/b9e777d9
napajuiefienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Beruucnenue a3neMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, TuaroHaaIu bubmmorexa [JOK
P - bebpa, A ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
53 OPU3MBL, IUIOIA b OCHOBAHUI bubnnorexa LIOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
NPSAMON MPU3MBbI
54 [Tnomans 60KOBOM MOBEPXHOCTH U Bbu6nmuoreka [JOK
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HOBerHOCTI/I HpaBI/IJ'IBHOI\/'I HI/IpaMI/II[BI,
Teopema O TJIomaau OOKOBOM
MMOBEPXHOCTH YCCUEHHOM TUPAMHMIBI

https://m.edso0.ru/5603e30b

55 KonrponsHast pabora o Teme bubnuoreka [IOK
"MHororpanHuku" https://m.edso00.ru/a95f5c04
n bu6mmoreka [IOK
56 lomstue 06 0onEMe https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
> OOBEM mupamiE! https://m.edso0.ru/235171b3
N bubmuorexa [JOK
58 Onem nHpavib! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
>9 OOBEM mipamu bt https://m.edso0.ru/79c¢10312
N bubmuorexa [JOK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
. bu6mmoreka [IOK
61 OOBEM mpu3MbI https://m.edso0.ru/79853608
62 KonTponbHas pabota no teme bubmmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
63 [ToBTOpenue,060011eHNE U bubmmoreka [IOK
cucTeMaTu3als 3HaHUH. https://m.edsoo.ru/1e053890
64 [ToBTOpenue, 0600ICHNE U bubnuoreka [IOK
CHCTEMAaTH3aIlusI 3HaHUM. https://m.edsoo.ru/482d3f51
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3anus 3Hanui. IToctpoenue bubmorexa HOK
. . ’ p https://m.edsoo.ru/098bedad
CCUCHUI B MHOTOTPAHHHKE
66 [ToBTOpenue, 0600IICHNE bubmmoreka [IOK

cucTeMaTu3als 3HaHUH.

https://m.edsoo.ru/f7792ba9
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Beluncrienue pacCTOsSHUN: MEXKIY
IBYMs TOUKaMH, OT TOYKH J10 IPSAMOH,
OT TOYKH [0 IIJIOCKOCTH, MEXKAY
CKPEIIMBAIOIINMUCS IPSIMBIMU

67

HroroBast koHTpOIBHAS paboTa

Bbu6nmuoreka [JOK
https://m.edso0.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.
Brruucnenue yrios: Mexmy
CKPENTUBAIOIIUMHUCS TPSIMBIMH,
MEXy MPSMOU U TIIIOCKOCTBIO,
JIBYT'PaHHBIX YIJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMH

bu6mmorexka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabusbie IlpakTuueckue p
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
Cdepa u map: neHTp, paanyc,

1 HaMeTp; MIOIaAb MOBEPXHOCTH 1 bubmorexa HOK
g P> tan P https://m.edso00.ru/0341bc2b
cepbl
B3anmMHuoe pacnonoxxenne cepbl u

Bbu6nmuoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHas IJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepbl

3 Nzobpaxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[MunuHapudeckas NOBEPXHOCTD,

4 o0pa3yroIne UIHHIPHIECKON 1 bubanorexka [HOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo0.ru/6054b8c1
HOBerHOCTI/I
HunuHap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U 0Ch; 1 bubanorexka [HOK
IUIOIAb OOKOBOU M MOJIHOM https://m.edsoo.ru/188f6216
HOBerHOCTI/I
N3o0paxkenue muamHApa Ha
MJI0CKOCTH. Pa3BEépTka nmumHpa.

6 CeueHus MHJIMHJIPA (ITIOCKOCTHIO 1 bubmorexa [TOK

. P ’ https://m.eds00.ru/016e25eb
HapaJIJIeJIBHOI/I i
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)
bubanoreka [JOK
7 Konnueckas moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,

8 o0pa3yrolas 1 0Ch; IJIO0MIIAIb bubmmorexa [JOK
. . https://m.edsoo0.ru/897dd3b2
6OKOBOI/I 1 MMOJIHOU MMOBCPXHOCTHU
Yceu€HHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/IH u goxz}:;: bubmmorexa [TOK
’ https://m.edsoo.ru/1468bab3
IMOBCPXHOCTDH
N3o0paxeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubanorexka [HOK
[apajuIeJIbHOM OCHOBAHMUIO, U https://m.edsoo.ru/0bdelbe8
IJIOCKOCTBIO0, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOunanwms Ten BpareHus u bubanorexka [HOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B bubmmoreka [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

N bubmuorexa [JOK
14 O6bem upmHApa, KoHyca https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
15 OOwEm wapa u momazs chepet https://m.edso0.ru/d189bde2
16 [TogoOHbIE TENa B MPOCTPAHCTBE. bubmmorexa [JOK

https://m.edsoo0.ru/810cfleb
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CoOTHONICHUS MEXKTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMAMH
MMOIOOHBIX TE

17 KonrtponsHast pabora o Temam bubnuoreka [IOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha mimockocTH U B bubanorexa HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoXeHHe U BEIYUTAHUE BEKTOPOB bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOkKEHHE BEKTOPA Ha YUCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379eb
Paznoxenue Bektopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 MPUMEHEHUEM TPABUII NEHCTBUI C bubmorexa LOK
P p a https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauuaTHO-BEKTOPHEIH METO
23 I HpimeHI/m FGOMef NYECKUX ! buGnnorexa LIOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunats! BekTopa. [Ipocretimue https://m.edso00.ru/48db7058
3a/la4¥ B KOOPIWHATAX
VYroa Mexay BEKTOpaMH. bubnumoreka [IOK
25
CkansipHo€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexay bubmmoreka [JOK

IMPpAMBIMHA U IIIIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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KonrponbHast pabora o Teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
" https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHmEe, 06001IeHNE 1
cuctemaTusaius 3Hanuii. OCHOBHBIE bubmuorexa [JOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHue, 0600IIEeHNE 1
29 cucteMmaTusanus 3Hanuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IIaHUMETPUHN
[ToBTOpeHmEe, 0600IIEHNE U
cUcTeMaTHu3aIvs 3HaHui. 3a1aun bubmuorexa [JOK
30 1
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
perenust
[ToBTOpeHmE, 0600IIEHNE U
cHCTeMaTH3alus 3HaHui. 3a1a4un bubmuorexa [JOK
31 1
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perenust
[ToBTOpeHmEe, 0600mIEHNE U
32 cucTeMaru3anus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
bu6mmoreka [IOK
33 Hrorosast kowTposbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHmE, 0600IIEHNE U 1 bubanorexka HOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpust, 10-11 knacewl/ Atanacss JI.C., byty3os B.®., Kagomuer C.b. u

1p., AkunonepHoe oomectBo «M3narenbctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
®.D.JIpicenko, C.FO.Kanadyxor ['eomerpust 7-11 kiacc ObICTpBIN KOHTPOJIb

Ha ypOKe

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

poa, M3, Gunu
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