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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CII€YUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyuYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4aroumxcs, (QOpMHUPOBAaHUS (PYHKIIMOHATIBHONW MAaTeMaTUYeCKOU
IPaMOTHOCTH, U3Y4YEHHUS JAPYTUX yU4EeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYHUIHOCTM M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH PEAaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpPMHUpPYEMOE NPHU H3YUYEHUH OO0YyYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KayeCcTB, MOSTOMY aKTyajbHa
3amaya (opmMupoBaHHS y 0OyYarONUXCsli MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSTEILHOCTH 10 MHOTHM HAITPABJICHHUSM.

[lenp ocBoeHMs mporpaMMbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTeibHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydJalomuxcsi  4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXXHOCTH YCIIEITHOTO MPOJIO0JDKEHUST 00pa30BaHUs
IO CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroniygecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oosee
rIIyOOKO, €ClM B JAJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHre 1eMr OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KyJBTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHSI
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4YaTh pa3HbIC SBICHUS OKPY>KAIOLIEr0 MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEXkKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH | TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UWHTCIUICKTyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
o0ydJarImuxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMS;



e (opmupoBanue (GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX W IMPU U3YYEHUU JIPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTh HX Ha S3BIKE
TEOMETPUHU U CO34aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUM B Hauyaje €ro u3y4deHMsl 3ajad, peIIaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa30oM OopraHu3zoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUEHHIO PEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX ITPEACTABICHUMU Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCS C ONOpPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHuku», «IIpsiMple U MJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaieHus»,
«BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJBKO IO COJAEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
00yueHHUsI Ha YPOBHE Cpe/IHET0 001ero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIECIbHBIE MPSIMbIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IIJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTel. [lpocreiimive mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenume]]; IOCTpPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHAUKYJISIPHONW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT mpsAMOM 70  IUIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPABUJIbHAS MpPU3MaA U
NpaBWIbHAs MHUPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHUpPaMHUAA W IPABUIbHBIN
teTpa’dap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapauielienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHou mnupamuabl. [loHstue 00 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

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

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAAh OOKOBOW W TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MmoBepXHOCTH. KOHyC: OCHOBaHME U BeplInMHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

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

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeactsus u3 He€. OO0bEM LWIMHIpA,
KoHyca. O0BEM 11apa U II0IaAb ChEephI.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenuss wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTOopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACUCTBUM C BekTopamu. IIpsimoyrosibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHMCKOrOo OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKON MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTKEHUW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryisipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUAX CTHIOPTHUBHO-03/I0POBUTEIBHOM
JeSITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHUE MATEMaTUYECKHMX 3HAHUM ISl pElIeHUs 3a1ad B
00JIacCTH  OKpY’KawIled Ccpeapl, IJIaHUPOBAHUS TOCTYNKOB U OIGHKH HX
BO3MO>KHBIX MOCJIEACTBUN JJIsI OKPYKAKOLIEHU CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4eIoBEYECKOM esATEeNbHOCTU, JTarnoB €€
pa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS IUBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOW KyJIbTypoWd KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUxXcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3;

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

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



npemsiaraTh  KpUTEPUH  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (TPSMbIE U OT MPOTHUBHOTO), BRICTPAUBATH apTryMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICICHHBIX KPUTEPHEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (hOPMYTUPOBATH OOOOIICHHUSI M BBIBOJBI TIO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIABISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEACTABIATh €€ B pa3NUyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, 0Oecnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yiIbTaT;

B X0/i€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3IU4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUTyTBHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ysbTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acCTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYkIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOETO BKJIa/Ja B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus] MaTeMaTHIYEeCKOH 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OLINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJbTATOB IEATEIBHOCTH,
HAXOAHUTh OIIMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMHOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JBYTPaHHOTO YIJia,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
MPSIMOYTOJIBHBIN TIapaJljIeNIeue 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJIEIOB,  BBIMOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKHW HU3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS U3BECTHbIC AHAIMTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYMCIECHUE YTJOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXIY MNOPsIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C MpUMEHEHHuEeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKkThl Ui PELIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

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

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

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIM3UPOBATH pPEAJbHBIC
CUTyallud W IIPUMEHATb HW3YYEHHBIE IIOHATHsS B MNPOLECCE IOUCKA PEIICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha A3BIKE T'E€OMETPHUM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CerMEHTA; IIapOBOW CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH TeN  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHMK, BIIMCaHHBII B cdepy ¥
OMHUCAaHHBIM OKOJIO cdepbl; cdepa, BOHCAHHAE B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSMH TOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.



N3o0paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETUPOBATH 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 CBOMCTBAMHU OHU 00JIaJalOT.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3a]1a4, NPEeANOJaralouMX HECKOJIbKO IArOB PEIICHHMS], €CIU YCIOBHS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HUCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIUM3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 B 1 1
BE/ICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsimMbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa HOK
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6nmmoreka [JOK
4 v 10 1
1Bl MEXAY MPSAMBIMU U TJIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHoOrorpaHHuK" 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0



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

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaunmeHoBaHHe pa3aeioB U TeM nudpoBbIe
Ne /i P Konrtpoubusie IIpakTHueckue (idpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
T 12 1
©J1a BpalleHuA https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
OonEMEI Ten > https://m.edsoo.ru/1¢209¢37
BekTophs! ¥ KOOpAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
p P poctp https://m.edsoo.ru/1¢209¢37
[ToBTOpeHue, 06001IeHNE, 7 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToBTOpeHmE, 0600IIEHNE U
cucreMaru3anus 3HaHui. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpeHmE, 0600IIEHNE U
cucreMatu3anus 3Haguil . OCHOBHEIE
¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTu3anys 3HaHui. 3agaqu
MJIAHUMETPUHU ¥ METOJIBI MX PEIICHHS

BxoaHast koHTposbHas paboTa

OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsMasi, IIIO0CKOCTh,
npocrpascTBo. [IpaBuna
M300paKeHNUs Ha PUCYHKAX:
M300pakeHUS TUIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

Bbu6nmuoreka [JOK
https://m.edsoo.ru/aecc77cd

[TonsTus: nepecekaronmecs
IUIOCKOCTH, IEPECEKAIOLIUECS TTPSAMAst

Bbu6nmuoreka [JOK
https://m.edsoo.ru/db685¢e73



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/db685e73

" IJIOCKOCTh

3HaKOMCTBO C MHOTOTDaHHHKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha

bu6mmoreka [IOK

7
PUCYHKaX, Ha MPOEKLIIMOHHBIX https://m.edsoo.ru/a63959%d
YyepTexkax
HauanpHabie cBeienns o kyoe u
8 MUPAMUE, X PA3BEPTKU U MOJEITHU bubmmnorexa OK
’ ’ https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
ITonsatue 06 akCHOMAaTUYECKOM
Bbubnmuoreka [JOK
9 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICICTBUS U3 HUX
[Nousarue 06 aKCHOMaTHIECKOM
10 IIOCTPOCHUM CTEPSOMETPHH: aKCHOMBI bubmmorexa [IOK
P p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICICTBUS U3 HUX
B3anMHOe pacrnoioKeHue NpsMbIX B
1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmmoreka [IOK
MapajuieNIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520£6
MpsMbIE
[TapannienbHOCTh IPSIMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
12 napajuieiIbHBIE IPSIMEBIC B buGnnorexa LIOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapAIICIIbHOCTD TPEX
MPSAMBIX
[TapannienbHOCTh IPSIMBIX U
13 IJIOCKOCTEN B IMTPOCTPAHCTBE: bubanorexka HOK
[TapayieabHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bu6mmoreka [IOK
14 VYIIIBI C COHAINPABIEHHBIMU

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubanorexka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYros Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapannenpHOCTH MIOCKOCTEM: bubmmoreka [IOK
[apajienbHble IIJTOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajyiebHBIX IOCKOCTEH bubnuoreia LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiiine npocTpaHCTBEHHBIE
19 (Gurypsl Ha MIOCKOCTH: TETPad Bubmiorexa LIOK
P - TeTPasap, https://m.edsoo.ru/4a28dc02
KyO, mapaenenurne
bu6mmoreka [IOK
20 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonrponsHast pabora o Teme
2 "[IpsiMble M TUIOCKOCTH B bubmmoreka [IOK
npoctpaHctse. [lapauienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYIAPHOCTD MPAMOUN U
23 HJI(I:CKOCHTH'};Ie pneH UK IJ)ISI HbIE bubnmoreia LIOK
- TTEPHCHANKY AP https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [Ipsmbie napauiebHbIE U bubanorexka [HOK
MEPIEHANKYJIISIPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95
’s IIpsimble napasuienpHblEe U bubmmoreka [IOK
MEPIEHANKYJIISIPHBIE K TIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubmmoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyISIPHOCTH bubanorexka HOK
MPSMOU U TJIOCKOCTH https://m.edsoo0.ru/79165d15
)3 Teopema o npsimoit bubmmoreka [JOK
MEePNEeHANKYIISPHOMN MIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubmmoreka [IOK
MEPIEHUKYIIIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o ipsimoit bubanorexka [HOK
MEPIIEHANKYIISPHOM TJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE!
31 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTOCKOCTH buommorexa OK
p ? ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
[TeprieHAUKYJIAp U HAKIIOHHBIE:
32 aCPCToinI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmorexa [TOK
P ? ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH
[TeprieHAUKYJIAp U HAKIIOHHBIE:
33 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE!
34 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [OK
P ? ' https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOM J0 MIOCKOCTH
15 VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY bubmmoreka [JOK
MNPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToOJl, TUHEUHBIA YToJ bubanorexka [HOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [TeprieHANKYIAPHOCTD MIOCKOCTEM: bubmuorexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

IIPU3HAK NEPIEHANKYJISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
39 HpII/:E}HaK HGI})IHGEI[HKYHSIPHOCTI/I JBYX bubmmorexa LHOK
& https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEHN
[leprieHANKYIAPHOCTD MIOCKOCTEM:
40 MPU3HAK NEPIEHIUKYISIPHOCTH ABYX bubmorexa HOK
% https://m.edsoo.ru/ba75dc57
MJIOCKOCTEHN
41 Teopema o TpEX mepHeHIUKYIsIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHANKyJsIpax bubnmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAuKyJsIpax bubmmorexa LHOK
https://m.eds00.ru/91246736
KonrtponsHast pabora o Temam
44 "[lepneHAUKYIAPHOCTD NPSAMBIX U bubnumoreka [IOK
mockocTeil" u "YTIbl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
3JI€EMEHThl MHOTOTpaHHUKA,
45 BBIMTYKJIbIE U HEBBIITYKJIbIE bubmmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAaHMS IIPU3MBI; IpsAMast U bubanorexka [HOK
HAKJIOHHAS TTPU3MBI;, OOKOBAasI U https://m.edsoo.ru/b4ad63ad
MOJIHAsI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenumnen, npsaMOyTroJIbHbBIN bubanorexka HOK

MapajieienuIea U ero CBOMCTBa

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

ITupamuza: n-yrosnbHas nupamMmuiaa,
IPaHU U OCHOBAaHUE MTUPaAMUJIBbL;
OO0KOBas U MOJIHAS! TOBEPXHOCTh
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAs
nupamuaa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKU:
HOHSTHE TPABHIBHOTO
MHOTOT'PaHHHKA; TIPaBUIIbHAS TIPH3Ma
¥ [IpaBIJIbHAS TUPAMU/Ia; TPAaBUIIbHAS
TPEYroJibHasl MUPaMHIA H
NIPaBUIIBHBIN TETpadap; KyO

Bbu6nmuoreka [JOK
https://m.edsoo.ru/074c8865

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTayp,
JOJEKa’Ap U UKOCAdIP.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETpUU B TUPAMUJIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

BrIuucienne 21eMeEHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,
YIJIBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOIA/{b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOM MOBEPXHOCTU U

Bbu6nmuoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU IIPABUIILHON

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI MOBEPXHOCTH YCEYEHHOM

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

MHPAMUIBI
55 KonrponsHast pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
n bu6mmoreka [IOK
I1
36 oHATHE 00 00BEMe https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
37 OOnEm mapamu et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 06
M THPaMHIET https://m.edsoo0.ru/79¢10312
. bu6mmorexka [IOK
60 06
M THPaMHIET https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
1
6 Ooném npH3MbI https://m.edsoo0.ru/79853608
N bu6mmoreka [IOK
2
6 OOném npH3MbI https://m.edsoo0.ru/1e053890
N bu6mmoreka [IOK
63 06
M TPHIMBT https://m.edsoo.ru/482d3f51
64 KonrponsHast pabora o Teme bubnuoreka [IOK
"O06BEMBI MHOTOT'PaHHHKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o600IIEHNE
65 CHCTEMAaTH3allMsl 3HAHHH. bubmuorexa [JOK

[TocTpoeHue ceueHuli B
MHOT'OT'paHHUKC

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



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
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[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.

66 Brruucnenue paccTosHUN: MEXIy 1 bubmmoreka [JOK
JBYMsI TOUKaMH, OT TOYKHU JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TTIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6mmoreka [IOK
67 HroroBast koHTpOIBHAS paboTa 1 https://m.odsoo.ru/b9 146bc
[ToBTOpenue, o600IIEHNE
cucTeMaTu3als 3HaHUH.
Brruucnenue yrios: Mexmy
68 CKPEUIMBAIOIIUMHUCS MPSIMBIMU, 1 bubmorexa LOK
. https://m.edsoo.ru/56765¢8b
MEXTy TPSIMOH U TIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTsbI
pecypchbl
[ToBTOpeHmEe, 0600mIEHNE U

| cucTeMaru3anus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
MOHATUS, (PAKTHI U TEOPEMBI https://m.edsoo.ru/078cd184
MPOMJEHHOI0 Kypca CTEPEOMETPUU
[ToBTOpeHmE, 0600IIEHNE U

) cucrteMaTu3anus 3Haguii. OCHOBHEIE |
MOHATHUSA, (DAKTHI U TEOPEMBI
MPOMJEHHOI0 Kypca CTEPEOMETPUU

3 Cdepa u map. OCHOBHBIC TTOHATHUS 1
Cdepa u map: 1ieHTp, paguyc,

4 I[I/(Ibal\feT ; H.HIZ)H_Ial[B iolljse XiOCTI/I 1 bubmmorexa IOK

P> P https://m.edsoo.ru/0341bc2b
cepsl
B3anmuoe pacnonoxenue cepsbl u
bu6mmoreka [IOK
5 IUIOCKOCTH; KacaTellbHasl MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momanas cepbl

6 N3ob6paxenue chepsl, mapa Ha | bubmmoreka [JOK
mwrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7{2
Hunuuapuyeckasi HOBEPXHOCTb,

7 00pa3yroIue UIHHIPHIECKON i bubmmoreka [JOK
MOBEPXHOCTH, OCh IMJIMHAPUYECKON https://m.edsoo.ru/6054b8¢c1
MMOBEPXHOCTH

8 Hunuaap: ocHOBaHUS U OOKOBast 1 bubmmoreka [JOK



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

MOBEPXHOCTh, 00pa3yroias u och;
IUIoIIaas OOKOBOM M IOJTHOM
MTOBEPXHOCTH

https://m.edsoo.ru/18816216

N300parkeHre HUIMHApA HA
IJIOCKOCTH. Pa3BépTka nunuHapa.

MHOTI'OI'paHHUK HUJIK B TCJIO

9 Ceuenust muuHAPA (TUIOCKOCTHIO buGnnorexa LIOK
. P ’ https://m.edsoo.ru/016e25¢eb
napajuieTbHON UIn
MEPIEeHIUKYIISIPHON OCH LIMITUHAPA)
KoHnnyeckast noBepXHOCTS,

10 o0pa3yroire KOHUIeCKOn bubmmoreka [JOK
IIOBEPXHOCTH, OChb U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTH
Konyc: ocHOBaHME U BEpILINHA,

11 o0pa3yrolas U 0Ch; IJIOMIAIb bubmmorexa [OK

pasy . L https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJHON TTOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yromnme u
bu6mmorexka [IOK
12 BBICOTA; OCHOBAaHMA B OOKOBas
https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

13 Ceuenus koHyca (TUTOCKOCTHIO, bubanorexa HOK
MapaJuieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO0, MPOXOIAIIEH uepe3
BEPIINHY)

14 KomOunanwms Ten BpareHus u bubanorexa HOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpanHuk, OIMCaHHBIM OKOJIO

Bbu6nmuoreka [JOK

15 cdepsr; cdepa, BUcaHHAs B

https://m.edsoo.ru/0b136158



https://m.edsoo.ru/188f6216
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BpAILICHUS

16 [Tonsitue 06 00BéMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 00BEMOB T https://m.edso0o.ru/26a03fb7
. bu6mmoreka [IOK
17 OObEM uuHKpa, KoHyca https://m.edso0.ru/5513d87b
N bu6mmoreka [IOK
18 OObém mapa u momanp chepe! https://m.edsoo.ru/d189bde2
[TogoOHbIE TENa B MPOCTPAHCTBE.
19 COOTHOILIEHUS MKy TUIOIIAISIMHU bubanorexa HOK
MOBEPXHOCTEH, 00BEMaMHU https://m.edsoo.ru/810cfleb
MOOOHBIX TET
20 KontponbHas paboTa mo TeMam bubnnorexa HOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
)1 BexTop Ha 10CcKOCTH U B bubmmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
22 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB buommorexa HOK
https://m.edsoo.ru/23f4f089
23 YMHOKEHUE BEKTOpa Ha YUCIIO bubmorexa [TOK
https://m.edsoo.ru/dee379¢eb
Paznosxenue BekTopa 1o Tpém
24 HEKOMILJIAHAPHBIM BEKTOPAM. bubmorexa [TOK
https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenue 3ama4, CBI3aHHBIX C
25 IIPUMEHEHUEM IIPAaBUII JEHUCTBUH C bubmmorexa LHOK
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METOT
bu6mmorexka [IOK
26 IIPU PELICHUH F€OMETPUYECKUX

3aaa4

https://m.edsoo.ru/d3alfe30



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.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

IIpssMoyronbHas cucrema

7 KOOPJHMHAT B MPOCTPAHCTRE. | bubmmoreka [JOK
Koopaunatsl Bexktopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3aJlayy B KOOpJIHWHATaX

73 VYroa Mexay BeKTOpaMH. ) bubmmoreka [JOK
CkansipHoe MpOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725eftc4

29 Brruncienue yrioB Mexmay ) bubmuorexa [JOK
MPSIMBIMU U TUIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KontponbHas paboTa mo teme

30 "BekTopbl 1 KOOPJMHATHI B 1 bubmmorexa [TOK

. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHme, 06001IeHNE 1

31 cucrtemaTtusanus 3HaHnuii. OCHOBHbBIE | bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basSd
TUTAHUMETPUH
[ToBTOpeHme, 06001IeHNE 1

0 cUcTeMaTHu3aIvs 3HaHui. 3a1aun ) bubmuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 06001IeHNE 1

3 cucteMmaTusaius 3Hanuii. OCHOBHBIE ) bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETpUH

Bbu6nmuoreka [JOK
34 HroroBas KoHTpoJIbHAsE paboTa 1 hitps://m.cdsoo.rw/ec24dfe?
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomuer C.b. u np.,
AxknmonepHoe oouectBo «M3natenbeTBo «lIpocBemenner

Harnsaneie rmocoous ( Ta6J'II/IHBI, CXEMBI, UEPTCIKU, MOACIIN TCOMETPUICCKHUX

buryp)

METOANYECKHUE MATEPHUAJIBI JISA YUYUTEJIA
KontponasHo-u3mepurenbabie matepuaibl. ['eomerpus. 10-11 kmacc/Coct. A. H.
Pypykun. — 2-e u3g., nepepad. — M.: BAKO, 2020

IIpocsenienue, 2023

Junaktuueckue maTepuansl o reomerpun g 10-11 knacca/ 3uB b. T'.. —

2-e uz3n. — M.: IIpocsemenue. 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. http://school-collection.edu.ru/

2. bu6bmoteka I{OK https://m.edsoo.ru/

3. BJIEKTUBHBIE KyPCBI 1O

maremaTuke http://metodist.lbz.ru/iumk/mathematics/ec.php

4. MHTETPUPOBAHHBIC TPOCKTHI TI0O MATEMATHKE U

uHdopmaruke http://metodist.1bz.ru/iumk/informatics/ec.php



5. Beepoccuiickas 0MMIIMaaa MKOJIbHUKOB 10

marematuke http://old.math.rosolymp.ru/

6. Komnekius MHTepaKkTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JJIs1 paOOThHI Ha
MHTEpPaKTUBHOU JIocke «Marematuka: crepeomerpusi, 10-11 knaccer as
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

7. Meroanueckue MaTepualsl kKadeapbl TEOPUH U METOAUKU 00yUeHUS
mateMatuk MIIT'Y http://www.mpgu.edu/abitur/mat.htm

8. Meroanueckue MaTepuaibl Kadeapbl IPUKIATHOW MaTEMAaTHKH
(akynbpTeTa HHPOPMAITMOHHBIX TEXHOIOTH MOCKOBCKOTO TOPOACKOTO
MICUXOJIOTO-MIEAATOTUYECKOTO YHUBEPCUTETA

(MTI'TIITY) http://www.mgppu.ru/education/high/fit/index.php
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