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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 U3y4aTh pa3HbIC SBICHUS OKPYKAIOLIEr0 MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEXkKax, MOJEISIX U B
pEeaIbHOM 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 OBJAJICHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  UWHTCIJICKTyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
o0ydJarImuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHMS;



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 anmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIC PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPUU B Hayajle €ro M3y4eHus 3a4ay, pEIIaeMblX Ha YpOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
NaJlbHENIIEMY U3YUEHHIO PEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOJUTCSA 3a CYET pEIIECHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHME OOpPa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpareHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUpPOBAHKE JTOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJBKO IO COJEP)KATEIbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 o0I1ero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOy4YaroUXCs, paciiupss U
yray0ssis e€, o0pa3ys 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
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpsAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimive mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenume]]; IOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW IIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MNPSIMOU U
IUIOCKOCThIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TMNpsAMOM 70  IUIOCKOCTH,  MpoeKuus  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamujaa, rpaHd U
OCHOBaHUE MUPAMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCceu€HHas MNHpaMuja. OJEMEHThl Npu3Mbl M nupamuasl. IIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPAaMHUAA W TPaBUIJIbHBIN
teTpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

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



Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroHAM, 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 IUlomaau yceu€éHHou mnupamuabl. [loHstue o6 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

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

11 KIIACC

Tesia Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBepXHOCTU. [lunmHnap: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAAb OOKOBOW W TOJHON
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MmoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC!
00pa3yrolye U BhICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
I0MAabL ChEphl.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

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

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpsIMOYTOJIBHOTO Tapaijenenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM I1apa U II0IIaab Chephl.

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

Ceuenus wmwiMHapa (DAapaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHMS
KOHyca (mapajuieIbHO€ OCHOBAHHWIO M MPOXOJAIEE 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
OpUMEHEHUEM TpaBWwiI JACHCTBUMH C BekTopamu. IIpsimoyrosibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«Maremartukay XapakTepu3yroTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOLIJIOMY U HACTOALIEMY POCCUMCKON MaTEMaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKkoro HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

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

dusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTEeMaTUYECKHWE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 00pasa »KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OTJIbIXa, peryssipHast ¢buznueckas AKTUBHOCTb); ¢duznyeckoro
COBEpPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTUBHO-03/I0POBUTEIBHOM
JesITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHWM ISl pelIeHUs 3ajad B
00JIaCTH  OKpY’KalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAKOIIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd M OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB €&
pPa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoWd KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

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

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpe/Ie]ICHUs]  TMOHATUN, YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

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;



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHU M, YMO3aKIIIOUEHHUH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbI;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMNPOCH], (UKCUPYIOLIKME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

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

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

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

Pabora ¢ nunopmanmeii:

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

e BBIOMpaTh UWH(POpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

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

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, 0Oecnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIIEHHUS; 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 CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAaMOCTOSTENbHO  BBIOMpAaTh  (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,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus] MaTeMaTHYEeCKOHN 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 JTOCTHKEHUS WIM HENOCTH)KEHUS DPE3YJbTATOB JEATEIIBHOCTH,
HAXOAHUTh OIIMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE 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: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TIapaJijIeNIenune I, Kyo0).

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

OnepupoBaTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEIMYUH IO 00pa3iiaM Hin
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHHUN MEXITY JABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTAHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



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

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

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKkThl Ui PELIEHHs CTEPEOMETPUUYECKUX
3a/1a4, NMPeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOH (opme.

[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 MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (IUJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

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

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHHMK, BIIMCaHHBIM B chepy ¥
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH TOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.



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

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BpalllCHHUS.

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 NOHATHIMU: 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 IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPJIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS 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 CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
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 IPOLIECCE MOWCKA PEUICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarthb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOEIIJIAHUPOBAHHUE

10 KUIACC
HaumenoBanue paznena  |KommuectBo OCcHOBHOE coJiepKaHKE OCHOBHBIE BUBI JICATEIILHOCTH
(Tembl) Kypca 4acoB 00yyJaromuxcs
BBeneHne B CTEPEOMETPUIO 10 OCHOBHBIE MOHSITHUSI CTEPEOMETPUU: AKTYaJau3upoBaTh GakThl

TOYKa, MpsiMasi, MIIOCKOCTb,
npoctpancTBo. [IpaBuia nzo0pakeHus
Ha PUCYHKaX: U300paKeHUs
MJIOCKOCTEH, MapayieIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsiTUsA: nepecekaronrecs
MJIOCKOCTH, MepEeCceKaroIIrecs npsmas
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOT'paHHUKaMH,
n300paxKeHre MHOTOIPaHHUKOB

Ha PUCYHKaX, Ha POCKIIMOHHBIX
yeprexkax. HauanbHble cBeieHUS

0 KyOe ¥ mupamue, ux

pa3BepTku u Mojienu . CeueHus
MHOrorpanHukoB. [Tonsitue 06
aKCHOMAaTHYECKOM TIOCTPOSHUH
CTEPEOMETPUU: AaKCHOMBI
CTEpEOMETPHUU U CIICACTBUS U3

HUX

Y METO/Ibl TUTAHUMETPUH,
pEJEBaHTHBIE TEME.

IHonyuyars npencraBieHus

0 MPOCTPAHCTBEHHBIX

¢durypax, pa3oupartb

[IpocTeiinue nmpaBuiia H300paKeHUS
3TUX (Uryp.

MN300paxaTh NpsIMyIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3zHaBaTh MHOTOIPAHHUKH,
nUpaMuy, KyO, Ha3bIBaTh UX
JJIEMEHTHI.

JeaaTb puCyHOK KyOa, mUpaMupbl,
HaXOAMTh OIINOKY B HEBEPHBIX
U300pKEHUSIX.

3HAKOMHUTBCS C CEUCHUSIMU,

C MeToaoM ceqI0B ;UCIO0JIb30BaTh
JUISl IOCTPOEHMS CEUEHHSI METOT
CJIEJIOB, KPATKO 3aIMChIBATH IATU

15



[TocTpoenus ceueHus.

Pacno3naBaTth Buj ceueHUs

Y OTHOIICHUH, B KOTOPHIX CEUCHUE
nenuT pedpa Ky0a, HaXOAUTh TUIOIIAIb
CCUCHMSI.

HUcnoan3oBaTh 1101001€

[Ipn pemennn u 3a1a4 Ha HOCTPOEHUE
CECUCHUH.

3HAKOMHUTBCS C AKCHOMATUYECKUM
MIOCTPOCHUEM CTEPEOMETPUH,

C akcuomamu

CTEPEOMETPUU U

CJICICTBHUSIMHU U3 HUX.
HNinrocTpupoBaTh aKCHOMBI
PUCYHKAMH U TIpUMEpPaMu
N3o00paxaronieit 00CTaHOBKHU

[IpsiMbI€ 1 IIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh IPSAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmbIx
B [IPOCTPAHCTBE: MEPECEKAIOLIUECS,
napajuiesibHbIC U
CKPEILHBAIOIINECS TIPSIMBIE.
[TapamienbHOCTh NPSMBIX

N nmockocTtent B mpOCTPaHCTBE:
MapajuiesIbHbIE MPSAMbIC

B npocrtpaHcTBE; MapamienbHOCTh
TpeX NPSIMBIX; NapaIEIbHOCTD
IPSIMOU U TUTOCKOCTH. Y TJIBI

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUHU.

IlepeuncasiTb BO3MOKHBIC CITOCOOBI
PAaCHOJIOKEHUS IBYX MPSIMBIX

B npocTpaHcTBe, WILTIOCTPUPOBATH
MX Ha MpUMepax.

JdaBaThb onpenesieHue
CKPEIIUBAIOIIMNXCS TIPAMBIX,
dbopmMyIHpoOBaTh MPU3HAK

16



CCOHANPAaBICHHBIMUCTOPOHAMMU; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIIOCKOCTEM:
MApAJUICIIbHBIENITIOCKOCTH; CBOMCTBA
MMApAJUICIIBHBIX MIOCKOCTEM.
[Ipocreimme npocTpaHCTBEHHBIE
(UTYpBIHATUIOCKOCTH: TETPAdIP,Kyo0,
napajiyieJIenune]; MoCTPOCHUE
CCUCHUU

CKPEIIMBAIOIIUX CATPSMBIX
UIIPUMEHSATHETONIPUPEILIEHUN
3a/1ay.
Pacno3zHaBaTbnpusMy,Ha3bIBaThEE
AIIEMEHTBL.
CTpouThCceueHUANIPU3MBI

Ha FOTOBBIX YEPTEXKAX.
IlepeuncasiTbBO3MOKHBIECTIOCOOBI
B3aMMHOT0 PACTOJIOKEHUS MPSIMOHI
IIJIOCKOCTHU B MIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATILHOM KU3HHU.
JdaBaTh onpeaesenue
NapaJUIEIbHOCTUIIPSIMOU

Y TIJIOCKOCTH.
DopMyJIHPOBATHIIPU3HAK
NapaJuIEIbHOCTUIIPSIMON
UIIJIOCKOCTH, Y TBEPKIACHUEONIPIMON
[IEpECEUYEHNUs IBYX IIJIOCKOCTEH,
MPOXOAIIMX YEPE3 NapalIeIIbHbIC
IpsIMBIE.
Pemarbrpaktuyeckuesangauu

Ha IIOCTPOCHUE CEUCHUM
MHOI'OI'PAHHMKA.

OO0 BIACHATHCIYYanB3aUMHOIO
PaCIIOIOKEHUSA IIIIOCKOCTEN.
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JaBaTbonpeaeseHHenapapieabHbIX
IJIOCKOCTEW; MPUBOJUTH IPUMEPHI
M3PEATbHOMKU3HUUOKPY )KAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOLINE
[1apaJuIeIbBHOCTh IUIOCKOCTEM.
Hcnonb3oBaTh Npu3HaK
NapaJyIeIbHOCTH JIBYX INIOCKOCTEH,
CBOMCTBAIIAPAJUIECIbHBIXIUIOCKOCTEN
IIPU PELIECHUH 33]1a4 Ha [IOCTPOCHHUE.
OO0BSICHATD, UYTO HA3bIBACTCS
HapaJJIeIbHBIM IPOCKTUPOBAHUEM
VKAKBBIIIOJIHACTCSIPOECKTUPOBAHNE
¢buryp Ha MI0CKOCTb.
H300paxaTbBIapaieIbHON
MPOEKIUU PA3TUYHbIE
reoMeTpuuecKue (QUryphl.
MopeanpoBaTbpealbHBIECUTY AN
Ha S13bIKE T€OMETPHH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJIEIH
CHUCIIOJIb30BAHUEMI€OMETPUUECKHUX
MTOHATHM.
Hcnoab3oBaTbnpupelieHUN3a1a4 Ha
MMOCTPOCHHUE CEYCHHUM TOHATUE
napajuieIbHOCTH, TPU3HAKU
VICBOMCTBANAPAJUIEIbHBIXIPSIMBIX
Ha IUIOCKOCTH

18



[leprnieH MKy ISAPHOCTD PSIMBIX
U TUIOCKOCTEN

12

[TepneH MKy IAPHOCTHIIPAMOMN

Y IUIOCKOCTHU: NEPIEHIUKYIISPHbIC
MPSIMBIE B IIPOCTPAHCTBE, MPSIMBIE
MapAJUICIIbHBIEUTIEPIIEHAUKY JISIPHBIE
K IJIOCKOCTH, IPU3HAK
MEePNEHIUKYJISIPHOCTH MPSIMOM

Y IUIOCKOCTH, TEOpEMaA O IMPSIMOU
MEePIEHIUKYISIPHON TITIOCKOCTH
[TepnenauKyIsip U HAKJIOHHBIE:
pPacCTOSTHUE OT TOYKH 10 MJIOCKOCTH,
PaCCTOSHUEOTIPSIMONAOIIOCKOCTH

AKTYaJTu3uPOBATH(PAKTHIUMETO/IbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OO0 BbIACHATDH,KAKONYTOJIHA3BIBAETCS
YIJIOM MEX]1y NIEPECEKAIOIIUMUCS
MNPSIMBIMH, CKPEITUBAIOIIUMUCS
NpSIMBIMH B TIPOCTPAHCTBE.
JdaBatb onpeaenenue
NEPIEHIUKYJISIPHBIX
MPSMBIXUTIPSMOMN,ITEPIICHIUKY
JIIPHOU K IIJIOCKOCTH.

Haxoaurthb yriibl MEXIY
CKPEITUBAIOIIUMHUCITIPSIMBIMUBKYOE U
nMpaMu/ie.
IpuBoaAMTHIPUMEPBIN3PEATBEHON
YKU3HUUOKPYKAIOIIEHOOCTaHOBKH,
WJUTFOCTPUPYIOLINE
NEPIEHIUKYJISIPHOCTD MPSIMBIX
BIIPOCTPAHCTBE
UIIEPHEHIUKYISIPHOCTHIPSIMON K
IIJIOCKOCTH.

DopMyaupoBaTh PU3HAK
NEPIEHINKYJIIPHOCTH
MPSMOMUIIIOCKOCTH, IPUMEHSATh
€roHa MPaKTUKE: OOBICHATH
NePIeHANKYJIIPHOCThpeOpakyoa
YJINArOHAIMETOTPAHU,KOTOPas €ro
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HECOIEPKUT,HAXOIUTHJINHY
JMaroHay Kyoa.
BuI4HCASITBBBICOTYIPAaBUIIBHON
TPEYTOJIbHOM U IPABUIIbHON
YETHIPEXYTOJIbHOUITUPAMHUITIO
JIMHAM pedep.

Pemarsp 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIECIEPIIEHANKYISIPHOCTHIO
IPSAMOU U IIJIOCKOCTH,
CHUCIIOJIb30BaHUEMIIPUPEILICHU T
IUTAHUMETPUUECKHUX (aKTOB

Y METOJOB.

OO0BACHATH, YTO HA3LIBAIOT
NEPIEHINKYJISIPOM U HAKJIOHHOM
M3TOYKHUKIIOCKOCTH;ITPOEKIIUEN
HAKJIOHHOUW Ha MJIOCKOCTb.
OO0OBACHATD, YTO HAa3LIBACTCS
PacCTOSHUEM: OTTOYKHUAOIIIIOCKOCTH;
MEX Ty apAIIIEIbHBIMUIUIOCKOCTSIMU;
MEXKY NPSIMOM U MMapaJUICIIbHOMN er
IIJIOCKOCTBIO; MEXKIY
CKPEILHUBAOIIAMUCS TPSIMBIMH.
HaxoauTb3THpaccTOsSHUA
BIIPOCTBIXCITYHYasIXBKYOE€,
NApaMHUJIe, IIPU3ME.
MopeaupoBaTbpealbHbBICCUTYalIUU
Ha S3BIKE TEOMETPUU, UCCIEN0BATh
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MOCTPOECHHBIEMOJIENHN
CHUCIIOJIb30BaHUEMI €OMETPUUECKUX
TIOHSITUN.

Hcnoab30BaTh Ipy pELICHUH 33124
Ha IIOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa,cBOMCTBANIPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB

Y TIIBIMEXK Y TIPSMBIMU U
MJI0CKOCTSIMU

10

VYTI1bl B IPOCTPAHCTBE: YOI MEXKAY
MIPAMOUUIIIIOCKOCTBIO; IBYTPAHHBIN
YIOJI, TMHENHBIN yTOJ IBYTPAHHOIO
yIiIa.

[leprieHAUKYISAPHOCTD MIIOCKOCTEN:
IIPU3HAKIEPIIEHAUKYIAPHOCTUABYX
mrockocrer. Teopema o Tpex
MEPIEHIUKYIISPAX

AKTYaIu3upoBaATh(PaKTHIUMETO IbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

JdaBatb onpeaeseHue yriia MEXIy
IIPSIMOM U IIIIOCKOCTBIO,
(bopMyIUpOBaTH TEOPEMY O TPEX
NEPIEeHIUKYIIPaXU0OpaTHYIOKHEH.
Haxoauts yros Mexay npsiMon
UILJIOCKOCTBIOBMHOTOI'PAHHUKE,
pacCTOSTHUE OT TOYKH 10 IPSAMOU
HAIUIOCKOCTH,UCTOJIb3YSITEOPEMY O
TpeX MEePHEHAUKYISpax.
IIpoBoauTh Ha yepTeKe
MEPIIECHIUKYJISIP:U3TOYKH
HaIpsAMY0; U3TOUKUHAILUIOCKOCTb.
JaBaTh onpeneneHne IByTpaHHOTO
yIJIa U €70 JIEMEHTOB.

OO0BSICHATH PaBEHCTBO BCEX
JIMHEWHBIXyTJIOBJIBYTPAHHOT OYTJIA.
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HaxoauTh Ha yepTeKe ABYTPaHHBIN
yTOJIIpUpPEOpEeNUPaMU/Ibl, IPU3MBbI,
napajuieienuneaa.
JaBaTbonpeaeaeHneyrIaMexIy
MJIOCKOCTSIMU.

JdaBaTbonpenenenue
n¢opMyIMpPOBATBIIPU3HAK
B3aMMHOIIEPIICHINKYJISIPHBIX
IIJIOCKOCTEM.
HaxoauTbyribIMeK Iy IIIIOCKOCTAMU B
KyOe 1 mupammue.
Hcnoab3oBaTblipupenieHUA3a0au
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAaHUMETPUH.
MoaenupoBaTbpeaabHbBIECUTY AN
HAa S3BIKE TEOMETPUH, UCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN
CHUCIIOJIb30BaHUEMI €OMETPUYECKUX
ITOHATUM.
Hcnoab3oBaTbipupenieHun3aaa4 Ha
MMOCTPOCHHUE CEYECHU COOTHOLIECHHUS B
IPSAMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTHEMHOTOTpaHHUKA,
OCHOBHBIEAJIEMEHTBIMHOTOTPAHHUKA,
BBIIYKJIBIE Y HEBBIITYKJIBIC

AKTYaJau3upoBaTb()aKTHIMMETOIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.
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MHOTOI'PaHHUKH; pa3BepTKa
MHOT'OTPaHHUKA.
IIpn3ma:n-yroapHasnpu3Ma;rpaHy v
OCHOBAHMS MPU3MBI; pAMast

Y HAKJIOHHAs IPU3Mbl; OOKOBas
UIIOJIHAATIOBEPXHOCTBIIPU3MBI.
[Tapamtenenunen, npsMOyTOJIbHBIN
[apaJyIeJIeUIIE] U €ro CBOKCTBA.
IInpamupa: n-yroyipHas nupaMua,
I'PaHU U OCHOBaHUE MUPAMMUIBI;
OOKOBas U MOJIHAs TOBEPXHOCTh
UPaMUABL; IPAaBUIIbHASINY CEUCHHAS
ApaMua.

DNeMEeHThI IPU3MBbI U TUPAMUJIBIL.
[IpaBubHBIE MHOTOTPAHHUKH:
HOHSTHUE MPABUIBHOIO
MHOTOI'PaHHHKA;[TPaBUJIbHASAIIPU3MA
UIIpaBUIIbHASANIMPAMUAA; IPABUIIbHAS
TpEYyroJibHasi MUPAMHUIA
UIPAaBUIBHBIATETPAIP;KYO.
IIpencraBnenue o MpaBUIbHBIX
MHOTOI'PaHHHKAX:OKTa31p,A0AEKaAIP
Y MKOCadIp.

CummeTpus B IPOCTPAHCTBE:
CUMMETPHUSAOTHOCUTEIILHOTOUYKH,
MPSAMOM, INIOCKOCTH. DJIEMEHTHI

JdaBaTh onpeaesenue
napaJuIeenuneaa, pacno3HaBaTbEro
BU/IbI U U3y4aTb CBOMCTBA.

JlaBaThb onpeneneHue NMpaMuIbl,
pacno3HaBaTh BUbI IHPAMUL,
(¢opmympoBaThCcBOicTBapedep,
rpaHey U BBICOTHI PABUIBHOM
IIUPAMHUIBI.
HaxoaurbIuioniaapnosHon
MOOKOBONIIOBEPXHOCTUITUPAMU/IBI.
JdaBaTh onpenejieHHe yCEUYEHHON
nUpamMubl, HA3bIBATH €€ AJIEMEHTHI.
DopMyJIHPOBATHTEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
IIPaBUJIbHONY CEUEHHOMITUPAMU/IBI.
PemaTp 3a1auu Ha BBIYKCIICHUE,
CBA3aHHBIE C MMPAMUJAMU, A TAKKE
3a/1a4M Ha IOCTPOEHUE CEUECHUIA.
JaBatb onpeaejeHue Ipu3Msbl,
pPacno3HaBaTh BUJbI IPU3M,
N300pakaTbIPU3MbIHAYEPTEKE.
Haxoauthb miomnaas MoJIHON WIIN
OOKOBOIi TOBEPXHOCTH MPU3MBI.
H3y4yars cooTHOmEHUS Ditnepa
JuIsTarciapeoep,rpaHeiMBEPIIIMH
MHOTOTpaHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napaJIesenuIeax, IpaBUIbHbIX
MHOTOTPaHHUKAX.
BbeIluncieHneseMeHToB
MHOTOTPaHHHUKOB: pedpa, IMaroHasu,
yrabl]nomaas00K0BORNIOBEPXHOCTH U
ITOJTHOU MOBEPXHOCTH NPSIMOMN
[PU3MBIL,ILIONIAIbOCHOBAHUM, TEOpEMA O
OOKOBOM MTOBEPXHOCTH MPSMOU
npu3msl. [Tnomans 60koBoi
IIOBEPXHOCTH U ITIOBEPXHOCTH
MIPaBUJILHON MUPaMHUJIbI, TEOpEMA
OILIOIIAAMOOKOBOUIIOBEPXHOCTH
YCEUEHHOU NMHUPAMUIbI

HN3yyaTs BUAbI MPAaBUIBHBIX
MHOTOIPaHHUKOB,MXHA3BaHUS U
KOJIMYECTBO I'PaHEi.
HN3yuyaTbcuMMeETpHIO
MHOTOTPAaHHUKOB.

OO0BACHATDH, KAKHE TOYKH
Ha3bIBAIOTCICUMMETPUYHBIMU
OTHOCHUTEJIbHOJAHHOMUTOUKHU,[TPSIMOMN
WJIM TNIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIH IIIIOCKOCTHIO
CUMMETpPUU QUTYPBHIL.

IIpuBoauTH IPpUMeEPHI
CUMMETPUYHBIX PUTYPBAPXUTEKTYpE,
TEXHUKE, IPUPOJIE.
MoaeanpoBaTbpeanbHbIECUTYaLN
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MOCTPOCHHBIEMOJIETN
CHCTIOJIb30BAHUEMT€OMETPUUECKUX
MTOHSITHH, UCIOJIL30BaTh I10J100He
MHOTOTPAaHHUKOB

OO0BbEeMBIMHOTOTPaHHHUKOB

I[Tousatrneo006beMe.O0BEM
TUPAMHIBI, TIPA3MBI

AKTYaJIu3uPOBATH(PAKTHIUMETO/IbI
IUTAHUMETPHH, PEIEBAHTHBIE TEME.
O0BACHATDH, KaK U3MEPSIOTCS
00BEMBITEN,IPOBOISTAHATIOTHIO C
VM3MEPEHUEM IUIOIIAIECHT
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MHOT'OYTOJIbHUKOB.
D®opMyJTHPOBATHOCHOBHBIE
CBOMCTBa 00bEMOB.
HN3yyarh,BLIBOAUTH(POPMYJIbI
o0beMa MpsIMOYTOJILHOTO
napajieJenunea, mpu3Mbl
UTIUPAMUJIBI.
Bb1uncjasaTb00beMIpr3Mbl

Y IUPAMUJIBI TT0 UX BJIEMEHTAM.
IpumMeHATHLOObEMIIIPEIICHUS
CTEPEOMETPUUYECKUX 3a/1a4
UUTTHAX 0K ICHUAT€OMETPUUECKUX
BEJINYMH.
MoaenupoBaTbpeaabHbBIECUTY AN
Ha S3bIKE TEOMETPUU, UCCIAEA0BATH
MIOCTPOECHHBIE MOJIENIN
CHUCIIOJIb30BAHUEMI €OMETPUUECKUX
MTOHSITUIA

[ToBTOpEHUME: CEUEHNS,
PACCTOSIHUS U YTJIbI

[Toctpoenneceuenuni

B MHOTOTPAHHUKE.

Brruucienue paccTosSTHUN: MEXITY
JBYMSTOYKAMU,0TTOUKHUONPSIMOM, OT
TOYKH JI0 TIJIOCKOCTH; MEXKTY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.
BrrancieHneyrioB: Mex1y

CTpouThCeUCHUEMHOTOTPAaHHUKA
METOJIOM CJIE/IOB.
JlaBaThonpe/iejieHUePaCcCCTOSTHUS
MEXy hUrypamu.

HaxoauTthb pacCTosiHUE MEXITY
napaJIeTbHBIMATUIOCKOCTSIMU,
MEXTYTUIOCKOCThIOUTIApAIIICTIEHON
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CKPELLUBAOIIUMUCS IIPAMBIMH,
MEXY IPSIMOH U IUIOCKOCTBIO,

JBYTPAHHBIXYIJIOB,YIJIOBMEXIY
IJIOCKOCTSIMHU

€U IPSIMOU, MEXKIY
CKPEILIHUBAOIIUMUCS MTPSIMBIMH.
CTpouTh NTUHENHHBIN yroJ
JBYI'PAHHOTI'O yTJla Ha YEPTEXKE
MHOT'OTPaHHUKAWHAXOIUTHETO
BEIINYUHY.
HaxoauTbyrIbIMEK Iy IIIIOCKOCTAMU B
MHOTOIPAaHHHUKAX

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME

68
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11 KJIACC

HaumenoBanuepaznena  [KonuuecTtBo OcHoBHOECOIEpKaHNE OCHOBHBICBUABIEATEILHOCTH
(Temnl) Kypca 4acoB o0yyJaronuxcs
TenaBpateHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJIU3UPOBaATH()AKTHINMETO/IBI

IUaMeTp; TUTOIIA (b TOBEPXHOCTH
cdepsl. BzanMHoe pacrnionoxeHue
cdhepsl U MITI0CKOCTH; KacaTeabHas
MJIOCKOCTH K cdepe; TUIoaab
chepor.M3o0paxkenuecdepsl,mapa
Ha miockoctu. CeueHus mapa

IUIAaHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOJAUTH AHAJIOTHH.
JdaBaTbonpeneseHusicepbiuiapa, ux
LEHTpa, pajuyca, JuameTpa.
OnpenensaTbchepykakurypy
BpalICHUS] OKPY>KHOCTH.
HccaexoBaTbB3aMHOE
pacrnosyioxxeHuecpeprIuIIOCKOCTH,
IBYX cep, WILTICTPUPOBATH ATO
Ha YepTekKax U PUCYHKaX.

@ opmyaIHpPOBATH OIPEICIICHNE
KacaTeJIbHOUTIIIOCKOCTUKCDEpeE,
CBOMCTBOUIPU3HAKKACATEIIBHON
TUTOCKOCTH.
3HAKOMHUTBbCACTEOIC3NICCKUMU
JUHUSIMU Ha cepe

[{unuHapuveckas IOBEPXHOCTb,
oOpa3yromue MUINHAPUIEeCKON
MOBEPXHOCTH,0CHIIMIINHAPUICCKOIM
noBepxHoCTU. L [MinHAp:0CHOBaHHS
1 OOKOBasi MOBEPXHOCTD,

OO0bSICHATH, UTO Ha3LIBAIOT
UUJIMHIPOM,Ha3bIBATHET03JIEMEHTHI.
N3y4arh, 00BACHATDH, KaK OJIYYUTh
HUAJMHIP MyTeM BpalieHus
MPSIMOYTOJIbHUKA.
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oOpasytomas 1 0Ch; TUIOMIAh
OOKOBONHUITOTHONTIOBEPXHOCTH.
N3o0pakeHuemIuHapa
Harockocth. PazBepTrkammmuaapa.
Ceuenust uuIMHIpa

(TTOCKOCTRI0, TapaJIeTIbHON

WJIU TICPIICHIUKYJIIPHOUN OCH

AJTUHAPA)

BbIBOAUTH, UCTI0JIB30BATH()OPMYJIBI
JUTSl BBIYMCTIEHUS TJI0IAM OOKOBOM
MTOBEPXHOCTHU LUUJIMHIPA.
N3yuyaTh,pacno3HaBaTbpPa3BEPTKY
UUJIUHAPA.
M300paxkaThIUIMHAPUETOCEUECHUS
IJIOCKOCTBIO, IPOXOSIIEN YEPE3 ET0
OCb, MMAPAIVICIIBHON WUJIN
IEPIIEHAUKYJISIPHON OCH.

Haxoauthb mIomaam 3TUX CCUSHUH.
MopeaupoBaTbpeaibHbIECUTYALIUU
Ha S3bIKE TEOMETPUU, HCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN
CHUCITOJIb30BaHUEMI €OMETPUYECKUX
TTOHSITUIA

Konunueckast HOBEpXHOCTS,
o0Opa3yrolme KOHUIEeCKOM
[IOBEPXHOCTH,0ChUBEPIINHA
KOHMYECKOU ITOBEPXHOCTHU.
Konyc: ocHOBanue u BepuinHa,
oOpasyrolas U oCh; IJIOMIadb
OOKOBONHUIOIHOUITOBEPXHOCTH.

VY ceueHHBIMKOHYC:00pa3youme 1
BBICOTA; OCHOBaHHMS 1 OOKOBast
MTOBEPXHOCTb.
N300paxkeHNeKOHYCaHATUIOCKOCTH.

OO0BbSACHATH,KAKOETEIOHA3BIBAOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
JJIEMEHTBI.
N3y4aTh,00bsICHATDH,KAKIIOIyYUTh
KOHYC IIyTE€M BpalEHUs
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUYECHHUS
IUIOCKOCTBIO0,IPOXOASIIEHYEPE30Ch, U
IJIOCKOCTBIO, IEPIICHIUKYJIIPHOM
KOCH.
N3yuyaTh,pacno3HaBaTbpPa3BepTKy
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Pa3zBepTkakonyca.
CedeHUsIKOHYCa(ILTIOCKOCTBIO,
MapajuieIbHON OCHOBAHMIO,
UIIJIOCKOCTBIO,TPOXOIAIIEH Yepe3
BEPLINHY)

KOHYCa.
BbIBOAUTH, UCTI0JIB30BATH()OPMYIIBI
JUTS. BEIYMCJICHMS TIJI0Iaau OOKOBOM
ITOBEPXHOCTH KOHYCA.

HaxoauThb miomaay ce4eHu,
MPOXOJAIIMXYEPE3BEPIINHYKOHY Ca
WJIY TIEPHEHIUKYISIPHBIX €0 OCH.
OO0bsICHATH,KAKOCTEIIOHA3BIBACTCS
YCEYEHHBIM KOHYCOM.
N3y4aTh,00bACHATH,KAKETO
MOJYYUTh IyTEM BpAILICHUS
MPAMOYTOJIbHOW TPAELIHUH.
BbIBOAMTH, NPUMEHATH POPMYITY
JUISIBBIYMCIICHUATLIONANO0KOBOM
MMOBEPXHOCTU YCEYEHHOTO KOHYCa

KomOuHanmsiTenBpaieHus
UMHOTOTPaHHUKOB.MHOTOTpaHHUK,
OTNIMCaHHBINA 0KOJI0 cdeprl; chepa,
BITMCAHHAS] B MHOTOTPAHHUK HJIN
BTCJIOBPAIIICHUS

AKTYaJIu3upoBaTb(PaKTHINMETOIbI
IIJJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

Pemarb crepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBIE C TEJIAMU BpaLICHUS,
IIOCTPOCHUEMCEUYECHUNUTENBPAILICHUS, C
KOMOHMHAIMSAMHU TeJl BpallleHHsI
MMHOTOTPaHHUKOBHAHAXO0KJICHHUE
r€OMETPUYECKUX BEJIMUHH.
Hcnosb30BaTbIIpUpEILIEHUN
CTEPEOMETPUYECKHUX 3a1ad
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IUTAHUMETPUUECKUE(DAKTHIMMETOTBI
3a/1a4M HA BBIYNCIICHHUE
UJI0Ka3aTeNIbCTBO.
MoaenupoBaTbpeaabHbBIECUTYALNN
HAa S3BIKE TEOMETPHUU, UCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN
CHUCIIOJIb30BaHUEMI €OMETPUYECKUX
IIOHATUN

O0OBeMbITEN

ITonsarneo606bemMe.OCHOBHEIE
CBOMCTBa 00BEMOB TEIL.
OO0BeM nuIMHIpa, KOHYyCA.
O6beMiapauriomaabcQepsl

AKTYaJau3upoBaTh()aKTHIMMETOIbI
TUTAHUMETPHH, PEJICBAHTHBIE TEME,
IPOBOJNUTH aHAJIOTHH.

BbIBOAMTH, HCIIOJIB30BATH
(bopMyJibl 00bEMOB: TPU3MBI,
WIMHIPA, TUPAMUJIBI, KOHYCA;
yCEUEHHOUNUPAMUIBINY CEYEHHOTO
KOHYca.

Pemates crepeomerpuyeckue
3a]1a41,CBSI3aHHBIECBBIYHCIICHUEM
00BEMOB.

@ opMyJIMPOBATHOIPEICIICHUE
IApOBOTOCETMEHTA,IapOBOTOCIIOS,
IapOBOI'0 CEKTOPA.

I[IpumensaTs GopMyIibl
JUITHAX 0K IEHUA00HEMOB
IapOBOTOCETMEHTA,IIapOBOTO
CEeKTOopa
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[TonoOHBIE TENa B TPOCTPAHCTBE.
COOTHOINICHHUS MEXTY TUIOIIAIIMHU
MMOBEPXHOCTEN,00eMaMHUIIOTIOOHBIX
TeI

PemarbcrepeomeTpuyeckuesagaum,
CBSI3aHHBIE C 00BEMOM I1apa

U TUIOLIAAbI0 cephl.
MoaenupoBaTbpeanbHBIECUTY AN
Ha S3bIKE€ TEOMETPUU, UCCIEN0BATH
MIOCTPOCHHBIE MOJEIU
CHCIOJIb30BAaHUEMI€OMETPUUECKHUX
TTOHSITHUM.
AKTYaTu3upoBaAThPAKTHIUMETO IbI
MIJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

Pemiates crepeoMeTprueckue 3aaaum,
CBSI3aHHBIECCOOTHOIIIEHHEMOOBEMOB U
MTOBEPXHOCTEH MOJOOHBIX TEI
BIPOCTPAHCTBE.
MoaeanpoBaTbpeaIbHBIECUTY AN
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIN
CHCTIOJIb30BAaHUEMTEOMETPUUECKUX
MTOHATUI

BexkToppIMKOOpAMHATEI
B IIPOCTPAHCTBE

10

BekropHariockocti
uBIpoCTpaHcTBe. CI0XKEHUE
UBBIYMTAHUEBEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. Pasnoxenue
BEKTOPA IO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio

AKTYyaJau3upoBaTb()aKTHINMETOIbI
IUIAHUMETPHH, PEIEBAaHTHBIE TEME,
IIPOBOJUTH aHAJIOTUH.
OnepupoBaTbIOHATHEMBEKTOD B
IIPOCTPAHCTBE.

D opMyJTHPOBATBIIPABUIIO
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napajuieienuneaa.
Pemennesanay,cBsi3aHHBIX
CIIPUMEHEHUEMITPABUIIICUCTBUH C
BEKTOPAMH.
[IpssMOYTOJIBHASICUCTEMAKOOPAUHAT B
npoctpancTee. KoopauHartsl
Bektopa. [Ipocrenmue 3anaun
BKOOPAMHATAX. Y TOJIMEXK LY
BekTopamu. CkajsipHOe
MIPOU3BEIECHNE BEKTOPOB.
BrIunciieHneyrioBMexX IynpsiMbIMU U
IJIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIMMETOT
MIPUPEUICHUUTEOMETPUUECKNX3a]1a4

NapauIeIeUIeIanpPUCIOKEHUN
BEKTOPOB.
CraaapIBaTh,BbIYUTATHBEKTOPDL,
YMHOKAaTh BEKTOP Ha YUCJIO.
MN3y4aTbOCHOBHBIECBOWCTBAITUX
omnepanuu.
JdaBaTbonpeneicHuenpAMOyTrOJIbHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bripa3uTh KOOpAUHATEI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHI[OB.
BbIBOAUTH, UCII0IB30BATH(OPMYJIY
JUTMHBI BEKTOPA U PACCTOSIHUSL MEXKIY
TOYKAMH.
BripakaTbCKAIIPHOCTTPOU3BEICHUE
BEKTOPOB U€pe3 X KOOPJAUHATHI,
BBIUUCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMHU, ABYMsI IIPSIMBIMHU.
HaxoautbyroimexaynpsaMon
UIUIOCKOCTBIO, yTOJIMEK Y IBYMS
MJIOCKOCTSIMU aHATUTUYECKUMHU
METOJIaMH.

BbIBOAUTH, UCTI0IB30BATH(OPMYJITY
PacCTOSTHUSIOTTOUKHUIOTIIOCKOCTH

[ToBTOpenue, 00001IIEHNE
ACUCTEMATHU3AUSI3HAHUIA

OcHoBHbIEDUTYPBL,(HAKTHI, TEOPEMbI
Kypca IUIAaHUMETPUU. 3a/1auu
IUIAHUMETPUH U METOJBI UX

Pemarb npocrenmme 3anayu
HAaHAXO0XJACHUEJIMHUYTIIOB B
reoMeTpUUYECKUX QUrypax,

32



pelieHus.
OcHoBHBIEDUTYPBI,(AKTHI, TEOPEMbI
Kypca cTepeoMeTpun. 3a1aun

CTEPEOMETPUUHN METOIBIUXPEIICHHS

npuMmeHsaTbreopemylludaropa,
TEOPEMBICHHY COBUKOCHHYCOB.
HaxoauthmiomaasMHOTOYTOJBHUKA,
Kpyra.
Pacno3HaBaThno100HbIEDUTY DB,
HaXOJIUTh OTHOIICHUS JTHH
WILIOIIAIEH.
Hcnonb3oBaTbpupenieHun
CTepEeOMETPUICCKIX3a1au(aKThI

¥ METObI TUTAHUMETPUU

OBIIEE KOJIMYECTBO
YACOBIIOIIPOI' PAMME

34
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pOoBbIE)
Kourpoabubie  IIpakTuueckue
n/n NMpPoOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
IT e OCKOC OCTpAaHCTBE.
2 PAMBIC H TUIOCKOCTH B NPOCTPAtCTs . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTh MPSAMBIX U IJIOCKOCTEN
IIepnenuk ocC
3 prictm vyHHpH b TPAMBIX I 12 https://m.edsoo.ru/V611 APUCD
IJIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHoOrorpasHuKu 11 1 https://m.edsoo.ru/XPWOUSFB2
6 OO0BEMBI MHOTOTPaHHUKOB 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CEUEHUS, PACCTOSHUS U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOT'PAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoandyecTBo 4acoB

daekTpoHHbIe (LU(POBHIE)

Ne i/m Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQLSKQ
OOBEMEBI TE 5 1 https://m.eds00.rt/BYORVIYC9
B
CKTOPHL 1 KOOPAHATE! B 10 1 https://m.eds00.ru/ANCL4AGOMF
MIPOCTPAHCTBE
[ToBTOpenue, o600mIEeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHUCTeMaTH3aIs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 14 3 0

I[TPOIT'PAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUs!

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbBIE PeCypChl

OCHOBHBIE IOHATHUS
CTEpEOMETPHUH: TOUKa, IpsMasi,
IJIOCKOCTh, POCTPAHCTRBO.
[IpaBuna n3obpaxkeHus Ha
pUCYHKaX: U300pakeHUs
IIJIOCKOCTEM, IapajuIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

01.09.26

https://m.edsoo.ru/D3VCJ7UN4

[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
psiMasi U IJI0OCKOCTh

03.09.26

https://m.edsoo.ru/NR6VJYCGK

[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
npsiMasi U IJIOCKOCTh

08.09.26

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,

n300pakeHre MHOTOIPaHHUKOB
HA PUCYHKaX, HA TPOCKIIMOHHBIX
yeprexax

10.09.26

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBefeHus o Kyoe u
UpaMue, UX pa3BEPTKU U
monenu. CeueHus
MHOT'OTPaHHUKOB

15.09.26

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBefeHus o Kyoe u
UpaMue, UX pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

17.09.26

https://m.edsoo.ru/IMQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

ITouarue 06 akCHOMaTHIECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIEICTBHS U3 HUX

22.09.26

https://m.edsoo.ru/SLMI7R3BL

IToHsTHE 00 AKCHOMATUYSCKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIICACTBUA U3 HUX

24.09.26

https://m.edsoo.ru/DUKAX70QE1

ITouarue 06 akCHOMAaTUIECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIEACTBHS U3 HUX

29.09.26

https://m.edsoo.ru/YPKSSMLJL

10

IToHsTHE 00 AKCHOMATUYSCKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIICACTBUA U3 HUX

01.10.26

https://m.edsoo.ru/I3A98J6Z9

11

BzauMHoe pacrnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroluecs, napanieiabHble
U CKPCHIMBAOIINUCCA ITPAMBIC

06.10.26

https://m.edsoo.ru/ITUTWEKRS5Q

12

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napajuleIbHbIC NIPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIbHOCTD
TPEX NMPAMBIX

08.10.26

https://m.edsoo.ru/CSOVLQLH6

13

[TapannenbHOCTb NPSAMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE:
[TapamiensHOCTE IPAMOMN U
IUIOCKOCTH

13.10.26

https://m.edsoo.ru/PO5J6D23U

14

VYTIIBI ¢ COHANpaBIIEHHBIMU
CTOpPOHAMH

15.10.26

https://m.edsoo.ru/LLJAVHVBW

15

VYrois Mexay NpsIMbIMU B
IIPOCTPAHCTBE

20.10.26

https://m.edsoo.ru/KGIMS8OEUK

37


https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK

VYrois Mexay NpsIMbIMU B

16 22.1026 https://m.edsoo.ru/24LVWHIV8
IPOCTPAHCTBE

17 HapasnexbHOCTS MI0CKOCTEH: 05.11.26 https://m.edsoo.r/BUSTQIHZT
napajuielibHbIe TUIOCKOCTH

18 Caoiictra rjap ALICIIHHIX 10.11.26 https://m.eds00.ri/OKQQK2ABA
TUTOCKOCTEH
[IpocTeiinve mpocTpaHCTBEHHbBIE

19 (GUrypsl Ha MIIOCKOCTH: TETPAdIP, 12.11.26 https://m.edsoo.ru/MRT13XP79
Ky0, mapaJijiesIeume I

20 ITocTpoenue ceueHui 17.11.26 https://m.edsoo.ru/DI3AX0S5J8

21 ITocTpoenue ceueHunit 19.11.26 https://m.eds00.ru/20GC3ZPIP
KonTtponbHas pabora o Teme

22 Hpsmbie 1 n0cKkoCTH B 24.11.26 https://m.edsoo.ru/BI405QJEB
npocTtpancTse. [lapaiiensHOCTH
MPSAMBIX U IIOCKOCTEM"
[leprieHAMKYASAPHOCTD NPAMOU 1

23 IUIOCKOCTH: MEpIEHANKYIISPHbBIE 26.11.26 https://m.edsoo.ru/RN45YBOSR
NpsSIMBIE B TIPOCTPAHCTBE

24 e e 01.1226  https://m.edsoo.ru/32MXRZDDL
NEPIEHIUKYIISPHBIE K MJIOCKOCTH

25 HpsMbIe napaniebHeLe o 03.12.26 https://m.edsoo0.ru/JPUOTOI3N
NEePIEHINKYIISIPHBIE K MIIOCKOCTH

26 LIpH3HAK MepIeHAHKY IAPHOCTH 08.1226  https://m.edsoo.r/DC41W6K 14
IPSIMOH U TUTOCKOCTH

27 HpusHak neplen Ky IApHOCTH 10.1226  https:/m.edsoo.r/HD3D63S5P
NPSIMOM U TUIOCKOCTH

28 Teopema o HpHMOHU 15.12.26 https://m.edsoo.ru/YOIQSMOH1
NEePIEHINKYJISIPHON TUIOCKOCTH

29 Teopema o mpsmoit 17.1226  https:/m.edsoo.ru/81RSKUSRJ
HEPIEHIUKYJISIPHOMN TIOCKOCTH

30 Teopenma o mpamoit 221226 hitps:/m.edsoo.r/HFKNPKZ7T

NEePIEeHIUKYISIPHOM MII0OCKOCTH
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https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T

31

[IepnieHAUKYIISp ¥ HAKJIOHHBIE:

paccTostHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

24.12.26

https://m.eds00.ru/638GKWY7V

32

[IepnieHAUKYIISp ¥ HAKJIOHHBIE:

paccTostHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

29.12.26

https://m.edsoo.ru/AD6RCACRA

33

[leprieHauKYyIsp U HAKIOHHBIE:

paccrositHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

12.01.27

https://m.edsoo.ru/VLLIQ7HXC

34

[IepnieHAUKYIISp ¥ HAKJIOHHBIE:

paccTostHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

14.01.27

https://m.edsoo.ru/6P5SBVV34R

35

VYI1Bl B IPOCTPAHCTBE: YOl
MEXly PSIMOM U INIOCKOCTBIO

19.01.27

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHbI{ yroJi, TUHEUHBIN
yIoJl ABYTPaHHOTO yria

21.01.27

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJi, TUHEHHBII
yTOJI IBYTPaHHOTO yTia

26.01.27

https://m.edsoo.ru/MLOZZYZC7

38

[leprieHAMKYISAPHOCTH
IJIOCKOCTEM: TPU3HAK
NEePHEHAUKYISIPHOCTH ABYX
IJIOCKOCTEN

28.01.27

https://m.edsoo.ru/YRQDSMO9NH

39

[IeprieHAUKYIIAPHOCTD
MJIOCKOCTEM: TPU3HAK
NEPIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEMN

02.02.27

https://m.edsoo.ru/DY2AF84T2

40

[IeprieHAUKYIIAPHOCTD
TJIOCKOCTEN: TPU3HAK

04.02.27

https://m.edsoo.ru/TSSOAINH2
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

MEPHEHINKYIAPHOCTH IBYX
IUIOCKOCTEH

41

Teopema o Tpéx
HEPHEHINKYIIAPAX

9.02.27

https://m.edsoo.ru/OWSLZIRVZ

42

Teopema o Tpéx
NEePIEeHIUKYIIpax

11.02.27

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
HEPHEHINKYIIAPaX

16.02.27

https://m.eds0o.ru/OWGE1WDV3

44

KonTtponsHas pabora mo Temam
"IlepnieHAUKYJISIPHOCTD OPSIMBIX U
rmiockoctTel" u "YTibel MexX Iy
NPSMBIMHU M TJIOCKOCTAMM "

18.02.27

https://m.edsoo.ru/VOXABPOPB

45

[TonsiTue MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHUKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

25.02.27

https://m.edsoo.ru/LSFTEZ8QX

46

[Ipu3ma: n-yroapHas npusma;
TPaHU U OCHOBAHUS MPU3MBI;
IpsiMasi ¥ HaKJIOHHAs IIPU3MBI;
OOKOBast ¥ MOJIHAsI TIOBEPXHOCTh
IIPU3MBI

02.03.27

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenunen,
MPSMOYTOJIbHBIN
napajulesIenuIle]l U €ro CBOMCTBA

04.03.27

https://m.edsoo.ru/ITCOB1WIO

48

IInpamuia: n-yroyubHas
IIMPAMUJIA, TPAHU U OCHOBAHUE
nUpaMu/Ibl; 00KOBask U MOJTHAS
MIOBEPXHOCTb TUPAMHU/IBI;
IIpaBUJIbHAS U yCCUEHHAS
nUpaMua

9.03.27

https://m.edsoo.ru/1TOFX00PA

49

[TpaBuiIbHBIE MHOTOTPaHHUKHU:
MOHSTUE TPABUILHOTO

11.03.27

https://m.edsoo.ru/LWNGFZTWE
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MHOT'OI'paHHUKA; ITPaBUJIbHAA
npu3Ma U MpaBUIbHAS TUPAMUJIA;
[paBUIbHAs TPEYroJibHas
nMpaMuza U MPaBUITbHBIN
TeTpadap; KyO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTpaHHHUKaX: OKTa’p,
JOJICKA’Ip U UKOCAIP.

16.03.27

https://m.eds00.ru/06SH02IDD

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSL OTHOCUTEIBHO TOUKH,
IPSIMOM, TUNIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IMpaMHIAX,
napajuleJenune1ax, NpaBuiIbHbIX
MHOTIOI'paHHHKaX

18.03.27

https://m.edsoo.ru/SWEUC9ENR

52

Briuucnenue 3j1eMeHTOB
MHOTOTPaHHHUKOB: p&0pa,
JMArOHAaJH, YTJIbI

23.03.27

https://m.edsoo.ru/EUP4AMN760

53

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOM TTOBEPXHOCTH MPSAMOM
MPU3MBI, TUIONIa1b OCHOBAHU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI

25.03.27

https://m.edsoo.ru/SQY9XSIL6

54

[Tnomans OOKOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH NMPaBUIBHON
NUPaMU/IbI, TEOPEMa O TUIOIIAIH
OOKOBOW MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

06.04.27

https://m.edsoo.ru/R22FHBG60

55

KonTtponbHas pabora o Teme
"MHuororpaHHuku"

08.04.27

https://m.edsoo.ru/VHYNJOMOD

56

[Toustie 00 00BEME

13.04.27

https://m.edsoo0.ru/GM1LC394G

57

O0BEM TUpamMu bl

15.04.27

https://m.edsoo.ru/B307P8WTC

58

O0BEM TUpamMu bl

20.04.27

https://m.edsoo.ru/PQZI9ED3YF
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59

O06BEM nupamMuIsl

22.04.27

https://m.edsoo.ru/RZEBITMU9

60

O06BEM nupamMuIsl

27.04.27

https://m.edsoo.ru/OHRFO2LCT

61

O06BEM npu3MBbI

29.04.27

https://m.edsoo.ru/YEQP63ZD4

62

O0BEM npu3MBbI

04.05.27

https://m.edsoo.ru/B46EMRRGE

63

O0BEM npu3MBbI

[ N S U

06.05.27

https://m.edsoo.ru/FIMQW6KFT

64

KoHnTtponbHast paborta mo Teme
"OO6BEMBI MHOTOTPaHHUKOB"

11.05.27

https://m.eds00.ru/23S50180N

65

[ToBTopenue, 06001ICHNE
CHUCTEMAaTU3aIMs 3HAaHUH.
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE

13.05.27

https://m.eds0o0.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IIEHNE
cucTeMaTu3aIus 3HaHUH.
Breruncienue paccTosiHUN: MEXKITY
JIBYyMsI TOUKaMH, OT TOYKH J0
MPSIMO#, OT TOYKH JI0 TIIIOCKOCTH,
MEXIY CKPEIMBAIOITUMUCS
IPSIMBIMHU

18.05.27

https://m.edsoo.ru/HKP6I13JUC

67

HroroBasi KOHTposIbHas paboTa

20.05.27

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpenme, 0600IIEHNEe
cucTeMaTH3aIus 3HaHWH.
Brraucnenue yrios: Mexmy
CKPELIUBAIOIINMHUCS TPSIMBIMH,
MEXIy MPSMOH U TIIIOCKOCTHIO,
JBYT'PAaHHBIX YTJIOB, YTJIOB MEXKIY
IIOCKOCTSIMHU

25.05.27

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHUs!

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

Cdepa u map: neHTp, paanyc,
ANaMCTp; IIomanb
MTOBEPXHOCTHU c(hephl

01.09.26

https://m.edsoo.ru/TWEZ59CH]J

B3aumHoe pacnionoxenue
cdepbl U MITOCKOCTH;
KacaTelbHasl MII0CKOCTh K
cdepe; muomanks cepsl

08.09.26

https://m.edsoo.ru/YCMWC4M31

N3obpaxenue chepsl, mapa Ha
miockoct. CeueHus 1mapa

15.09.26

https://m.eds0o0.ru/QDCF8UGXE

[y apruveckas MOBEPXHOCTD,
00pa3yroIIne UIHHIPHIECKON
MOBEPXHOCTH, OCh

HHHHHI[pH‘-IeCKOﬁ IMMOBCPXHOCTHU

22.09.26

https://m.edsoo.ru/8516BBEO7

Hununaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas u
0Cb; TJI0I[a b OOKOBOM U
MOJIHOM TOBEPXHOCTHU

29.09.26

https://m.edsoo.ru/WOJR979V9

N300parkeHne NUIMHApA Ha
IJI0CKOCTH. Pa3BépTka
mwHApa. CeyeHus MUIMHApa
(TUTOCKOCTHIO, MTapauIeTIbHON
WJIH TIEPIICHAUKYIISIPHON OCH
AJTUHIPA)

06.10.26

https://m.eds0o0.ru/OYMSPW10Z

Konunueckas moBepxXHOCTb,
o0pa3yronire KOHUIeCKOn
ITOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW MOBEPXHOCTHU

13.10.26.

https://m.edsoo.ru/H64QF3E6R
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Konyc: ocHOBaHME U BEpILINHA,
oOpa3yroias 1 0Ch; IJIOMA b
OOKOBOM M IOJHOM
MTOBEPXHOCTH

20.10.26

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBIN KOHYC:
00pa3yroIIre U BhICOTA;
OCHOBaHUS U OOKOBast
IIOBEPXHOCTH

10.11.26

https://m.edsoo.ru/8OVNITU20

10

N300pakeHne KoHyca Ha
IJIO0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTHIO,
MapasieIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO, MPOXOASIIECH
4yepe3 BEPIIUHY)

17.11.26

https://m.edsoo.ru/OPVICKUYU

11

KomOunanwms Ten BpareHus u
MHOT'OTPaHHUKOB

24.11.26

https://m.edsoo.ru/4VHGTY X8F

12

MHoOrorpasnHuk, OnrCaHHbIA
okoJto ctepsl; chepa,
BIMCAHHAsi B MHOTOTPAHHUK WU
B TEJIO BPAILECHUS

01.12.26

https://m.edsoo.ru/RMYY 1STLP

13

ITousatue 00 00béMme. OCHOBHEIE
CBOMCTBA 00OBLEMOB TeEIl

08.12.26

https://m.edsoo.ru/4CENHGLOZ

14

O0BEM muIMHIpa, KOHYCa

15.12.26

https://m.edsoo.ru/ W8 TGN5799

15

O0BEM mapa u wiomaas chepsl

22.12.26

https://m.eds00.ru/G7TAYCMOITT

16

ITomoOusble Tena B
npoctpancTBe. COOTHOIICHUS
MEXY TUTOINAISIMA
MOBEPXHOCTEH, 00BEMaMHU
MMOIOOHBIX TE

29.12.26

https://m.edsoo.ru/4NO04FYUUX

17

KontponbHas paboTa mo TeMam
"Tena Bpamenus" u "OO0beMbl
Ter"

12.01.27

https://m.edsoo.ru/KCOMHISWW
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18

Bekrtop Ha mockocty U B
MIPOCTPAHCTBE

19.01.27

https://m.edsoo.ru/AQ405SB7C

19

CroxeHue 1 BBIYUTaHHUE
BEKTOPOB

26.01.27

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXEHUE BEKTOpa Ha YHUCIIO

02.02.27

https://m.edsoo.ru/4H7PLGBI|1

21

PasnosxeHne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapasuienenumnena

09.02.27

https://m.edsoo0.ru/NZSOLFWNI1

22

Pemenue 3amad, CBI3aHHBIX C
MPUMEHEHUEM IPaBUJl JE€HCTBUI
C BEKTOpaMu

16.02.27

https://m.edsoo.ru/73F23EPUS

23

KoopauHatHO-BEKTOPHBIN
METOJ, IIpU PELICHUN
reOMEeTPUUYECKUX 3a7a4

02.03.27

https://m.edsoo.ru/BBII39Z7U

24

[IpsamoyronbHas cuctema
KOOPJAMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agauu B
KOOpJMHaTax

09.03.27

https://m.edsoo0.ru/X9TSDNSQ3

25

Yron Mmexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

16.03.27

https://m.edsoo.ru/RPAQMBCDO

26

Boruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMH

23.03.27

https://m.edsoo.ru/EGRV3NF84

27

KonrponsHast pabora o Teme
"BekTopbl 1 KOOPJMHATHI B
npocTpaHcrae”

06.04.27

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHmE, 0600IIEHNE U
CHCTeMaTHu3alus 3HaHUM.
OcHoBHbIE GUTYPHI, (PaKTHI,
TEOPEMBI Kypca IJIaHUMETPUHU

13.04.27

https://m.edsoo.ru/16ASEITYU

29

[ToBTOpEHME, 0000IIEHNE U

20.04.27

https://m.edsoo.rut/VEMVY73YE
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cucTeMaTu3alus 3HaHHM.
OcHoBHbIE GUTYPHI, (PaKTHI,
TEOPEMBI Kypca IIIaHUMETPUHU

30

[ToBTOpeHmEe, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.
321[[8.‘-11/1 HJIaHI/IMeTpI/II/I U METOIbI
WX peIIeHUs

27.04.27

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHmE, 0600IIEHNE U
CHCTEMAaTH3aIlNsI 3HaHUM.
3ajaun MIaHUMETPUU U METOTBI
UX pelleHus

04.05.27

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.
OcHoBHBIE QUTYPHI, HAKTHI,
TEOPEMBI Kypca CTepEOMETPHHU

11.15.27

https://m.edsoo.ru/ZY6BYLY7W

33

HroroBasi KoHTpoJbHAs paboTa

18.05.27

https://m.edsoo.ru/VPECXOC4C

34

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3allus 3HaHUI

25.05.27

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

46


https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJTIACC

Kon
NMpoBepPsSIEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

7

I'eomerpus

7.1

OHepI/IpOBaTB IMOHATUAMU: TOUKA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a1a4

7.3

OnepupoBaTh MOHATHAMU: NApPAIEIBHOCTh W MEPHEHIUKYISAPHOCTh
MPSIMBIX U IJIOCKOCTEN

7.4

KrnaccudunupoBars B3aMHOE pacloioXeHHE MPSMbIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHSATUSIMU: ABYTPAHHBIN yroJ, TpaHU ABYTPAHHOIO YIIA,
peOpo IBYrpaHHOrO yria, JUHEHHBIM yroi JBYTpaHHOTrO YIJia, FpaaycHast
Mepa ABYTPaHHOIO yria

7.6

OHepI/IpOBaTB MOHATHUAMU: MHOTI'OI'PAaHHHUK, BBIHyKJII:IfI n HGBBIHyKJII:IfI
MHOI'OrpaHHUK, 3JICMCHTBI MHOT'OI'paHHHKA, HpaBI/IJ'IBHHﬁ MHOTI'OIrpaHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IMpamuaa, Mpu3Ma,
NPSIMOYTOJIBHBIN Mapasuienenunen, Kyo)

7.8

KnaccupunupoBaTtb ~ MHOTOTpaHHHMKM,  BbIOMpas  OCHOBaHUS  JUIs
kinaccudukanuy  (BBIMYKJIBIE M HEBBINYKJIbIE  MHOTOTPAaHHUKH,
IpaBHUJILHBIC MHOT'OT'paHHUKH, MpsIMBIC n HAKJIOHHBIC IMPU3MBI,
napajuIeICITUIIC b))

7.9

OHepI/IpOBaTB IIOHATHUAMMU CCKYyIIasa IIJIOCKOCTB, CCUCHUC
MHOTI'OrpaHHUKOB

7.10

OOBACHATD  NPUHIUIBI  MOCTPOEHUS  CEYEHMH  MHOTOIPAaHHUKOB,
HCIIOJIBb3Ysl METOJI CIIEI0B

7.11

CTpOI/ITI: CCUCHUSA MHOTOTPAaHHUKOB MCTOAOM CJICAOB, BBbIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a7aun Ha HaXOXKIACHHE T€OMETPUYECKHUX BEIUYHMH MO 00pasiam
WU QJITOPUTMaM, TMPUMEHSSI W3BECTHHIC AHATMTHYECKHUE METOIBI TIPU
pEelIeHUU CTAHJAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIYUCIICHUE
PACCTOSTHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JIO MPSMOU, OT TOYKH JI0
MIJIOCKOCTH, MEXK]TY CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemarp 3a7aun Ha HaXOXKACHHE T€OMETPUYECKHUX BEIUYHMH MO 00pasiam
WIM aJropuT™MaM, NPUMEHSS HM3BECTHBIE AHAIUTUYECKHUE METOAbl MpHU
pelIeHUU CTaHAAPTHBIX MaTeMaTHYEeCKUX 3a7a4 Ha BBIYUCICHHUE YTJIOB
MEXy CKPEUIMBAIOUIUMUCS MPSMBIMH, MEXIY MPSMOM U IUIOCKOCTHIO,
MEXY IJIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB

7.14

Boruncnsate 00BbEMBI M IUIOMIAJM TOBEPXHOCTEH MHOTOIPAaHHUKOB




(mpu3ma, mupaMua) ¢ IpUMEHEHHEM (POPMYJI, BBIYUCIATh COOTHOIICHUS

MEXIy IIOUIAIIMU MOBEPXHOCTEH, o0BEMamMu MOT00HBIX
MHOT'OTPaHHUKOB
715 OnepupoBarh MOHSATUSMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U
) IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBATb M HHTEPIPETHPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypaX, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTh reoMeTpuyeckue (QaxKThl A PEHICHUS CTEPEOMETPHUYECKHUX
7.17 3aa4, MPEANOJaralluX HECKOJIbKO IIAaroB pPEIICHMs, €CIM YCIOBUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMme
718 [IpumensTh mnpocTeillyie MNpPOrpaMMHBIE CpPEIACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoauTE mpUMEpPHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B mpupojne U
YKU3HH, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH MOTyUYeHHbIE 3HAaHUSI HAa MIPAKTUKE: aHAIU3UPOBATh PeabHbIC
CUTyalldd W TPHUMEHATh W3Y4YCHHbIE MOHATHUS B MpOIlecce IOUCKa
pelIeHrs MaTeMaTH4IeCKu COPMYyIMPOBAHHON TIPOOIEMBI, MOACTUPOBATH
7.20 pealbHbIE CUTyallMd Ha SI3bIKE T€OMETPHH, HMCCIEN0BATh MOCTPOCHHbBIC
MOJEJIIM C MCIHOJIb30BAHUEM TI'E€OMETPUUECKUX TOHITHH U TEOpeM,
anmapata anreOpbl, pemarb OpakTHUYEeCKHe 3a7aud, CBSI3aHHBIE C
HaXO0JICHUEM r€OMETPUUECKUX BEJIMYUH
11 KITACC
Kon .
S — IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTAThI 0CBOSHHS OCHOBHOI
o0pa3oBaTeIbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTarTa
6 ['eomeTpus
OnepupoBaTh NOHATUSIMH: HUIMHIPHUUYECKas TTOBEPXHOCTh, 00pa3ylomiue
6.1 HUJTUHAPUYECKOW TOBEPXHOCTH, LWJIMHJP, KOHUYECKas IOBEPXHOCTbD,
’ oOpasyromme KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaeHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccuduimpoBars B3aMHOE pacioyiokeHue chepbl U MIOCKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOSI, BHICOTA
[IapOBOTO CJI0, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOIIATM IOBEPXHOCTEH TeNn BpalleHHS,
' TEOMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy H
6.7 OTMMCaHHBIN 0KOJIO cephl, chepa, BIHUCaHHAs B MHOTOTPAaHHHK HMJIH TEJIO
BpalleHus
6.3 BpruucnsTe COOTHOUIEHUS MEXAY IUIOLIAJSIMU IOBEPXHOCTEH U

00BEMaMU ITOTOOHBIX TEN




6.9

N3ob6paxkaTh n3yyaembie GUTyphl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BEIMONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEXKHM W3 PHCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUCHHUS TeI
BpAIICHUS

6.11

W3Bnekatb, MHTEPOPETUPOBATH M NPEeoOpa3oBbIBaTh HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, NPEACTaBICHHYIO Ha
YepTekKax U pUCyHKax

6.12

[TpumensTh reoMeTpuyecKkrue (QaxKThl AJIs PEHICHUs] CTEPEOMETPUUECKUX
3a/1a4, MPENOJIAraloIUX HECKOJIBKO IIAroB PEIICHHs, €CIU YCIOBHS
PUMEHEHHUS 3a/1aHbl B SBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IH}ITB HeﬁCTBHH CIIOXKCHUA BeKTOpOB, BbBIYHUTAHUA BeKTOpOB nu
YMHOKEHHUSI BEKTOpPAa Ha YHCJIO0, OOBACHATH, KAKHMH CBOMCTBAMHU OHH
o0JagaroT

6.15

[IpuMeHATH MpaBWIIO NapaJIeIEeUIENA IPU CI0KEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApTOBbI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yrol MEXIy BEKTOpaMH, CKAJISIPHOE IPOU3BEACHHE BEKTOPOB,
KOJUIMHEAPHBIC U KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpOB U IMPOU3BEACHHE BEKTOpa Ha YHCIO, YIoi
MEXIY BEKTOpaMHU, CKAJISIPHOE MPOU3BEJEHUE, PACKIIAIbIBATH BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT

6.19

Pemwlats mpocredine TreOMETpUYECKHE 3aJadyd  Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOAA

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HAaXOXKACHUC T'COMCTPUUCCKUX BCIUYHUH I10 06pa3uaM HJIN aJIrTOpUTMam,
IMPUMCHAA HU3BECTHBIC METObI npu PEUICHUA CTaHOApPTHBIX
MAaTEMAaTHYCCKUX 3a1a4

6.21

IIpuMeHATs TpOCTEHINNE IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 331a4

6.22

[TpuBOIUTE MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
JKU3HH, PACIIO3HABATh MPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHsTh MONy4YeHHBIC 3HAHWS HAa TPAKTUKE: aHATU3UPOBATH
peasbHbIe CHUTYallMd WM TPUMEHSTHh HM3Y4YEeHHBIC MNOHSATHS B Mpolecce
IIOWCKA pELICHUS MaTeMaTu4ecku CcHOpMyITUpOBAaHHONH MpPOOIEMBI,
MOZIETIMPOBATh peallbHbIE CUTYAIlMH Ha S3bIKE TEOMETPHH, MCCIIEI0BAThH
NOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara anreOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C
HaXOXKJICHUEM I'€OMETPUYECKUX BETUUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHOBHbBIE TOHATHSA CTEpEOMETpPUH. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOGHHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHuWe IOpSAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajuleJibHble M CKpelMBaromuecs npsmele. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  TNPOCTPAHCTBE: IApaJUleJIbHbIE IpsIMBIE B NPOCTPAHCTBE,
[apaJUIEIIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh IPSAMOM U IIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXKAY MpSAMBIMM B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalljielIbHbIE TNIOCKOCTH, CBOMCTBA MapajlenbHBIX
miockoctei. [Ipocreimme mpocTpaHCcTBeHHBIE (DUTYpPHI Ha IUIOCKOCTH: TETPadp,

KyO, mapajuieNienumne, MoOCTPOCHNUE CeUeHU

7.3

IlepnieHAUKYIAPHOCTh IPSAMOM W INIOCKOCTH: MEPHEHIUKYISIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, NPSAMBIE ITapaJUIEIbHBIE U NIEPIEHANKYJIIPHBIE K IIJIOCKOCTH, TPU3HAK
NEPHEHIUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMOU IEPIEHIUKYIIIPHON
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: YroJ MEXIy MNpPAMOM M IUIOCKOCTBIO,
JBYIPAHHBIA yrOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHUE OT NPSIMOM 0
IUIOCKOCTH, MPOEKIUs (GUTyphl Ha IUIOCKOCTh. [lepmeHauKyIspHOCTh IIOCKOCTEH:
IpPU3HAK  MEPHCHAMKYISIPHOCTHM  ABYX  Iuiockocteil.  Teopema o Tpéx

NEPIEHAUKYIISIPAX

7.4

[loHsiTHE MHOTOrpAaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPDAaHHMKA, BBIMYKJIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsiMas U HAKJIOHHAs IPU3MBI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOyToJIbHbBIN NapajuIeIeIUIe ]
u ero cBoictia. [Iupamuaa: n-yroapHas nupamuaa, TpaHd U OCHOBaHUE MUPAMU/IBI,
OOKOBasl M IOJIHAS MMOBEPXHOCTb MHUPAMM[bI, NPABUIbHAS U yCEUEHHAs MUpaMUIA.

DIEeMEHTHI IIpuU3Mbl W IIHPAMHIBI. HpaBI/IHBHBIe MHOI'OIrpaHHUKH: IIOHATHUC




IPAaBWJIBHOIO MHOTOTpaHHMKA, INpaBUibHAs NpuU3Ma M MpaBUibHAas NHpaMuia,
IpaBUJIbHAS TPEYTroyibHAs MUpaMUJa U IpaBUIbHBIM TeTpasap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeudeHus

IIPU3MBI U TUPaAMUbI

7.5

CummMeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMO,
MJIOCKOCTH. DJIEMEHTBHl CUMMETPUU B MUPAMUJIAX, MMapajuieieuIe/1ax, MPaBUIbHBIX

MHOI'OI'paHHHUKax

7.6

Bbruuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TIIOJHOM MOBEPXHOCTU NPSIMOH NPHU3MBI, IUIOIAAb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Msbl. [1mommane 60koBoi
NOBEPXHOCTU M TIIOBEPXHOCTH IIPABWIBHOM MNHpaMHIbl, TeOopeMa O IUIOIIAIu

yceuéHHoi mupamMuibl. [TonsaTre 06 00béMe. OOBEM MUpPaMUIBI, TPU3MBI

7.7

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOIICHHS MEX Ty TIIOMIAIMU MTOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

[{unuuapuyeckas HTOBEPXHOCTh, 00pa3yroline UIMHIPUYECKONH TOBEPXHOCTH, OCh
UWIMHIPUYECKONH TOBepXHOCTH. LlumuHAp: ocHOBaHHA UM OOKOBasi MOBEPXHOCTD,

o0pa3yromias U 0Ch, IJIOIIAIb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yromue KOHHUYECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHUYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInMHA, 0Opasyiomas U OCb,
MJI0MIaAs OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: 0Opa3yrolue u

BbICOTA, OCHOBAaHUA U OokoBas IMMOBCPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, Juamerp, Miomaab moBepxHocTH cdeprl. Banmuoe

PAaCIIOJIOKCHHUC C(bepm N IIJIOCKOCTH, KacCaTCJiIbHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N3o06paxenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka IMHIpA U KOHYca

6.5

KomOuHanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpAIICHUS

6.6

[Tonsstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO TIapayvieNienumnena u cieactsus w3 He€. OO0bEM IMHApA,

koHyca. O0BEM I1apa U mIomaas chepbl




[Tomobupie Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXKIY — IUIOMIASIMU

o7 MOBEPXHOCTEH, 00BEMaMH MMOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS LI1apa
BekTop Ha muockoctu M B mnpocTpaHcTBe. ClI0XKEHME M BBIUMTAHUE BEKTOPOB.
6.9 YMHOX€EHHE BEKTOpa Ha 4ucio. PasnoxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBmiio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssmoyronbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpA.
6.10 IIpocreiimue 3amauM B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

MPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPAMBIMU W IIJIOCKOCTSIMMU.

KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPeEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NMPoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeAHEro 001Iero
TpeOOBaHUS o0pa3oBaHus

Brnamenue Meromamm J10Ka3aTenbCTB, AITOPUTMAMH PEIICHHS 3aad;
yMeHue (OpMyIUpOBaTh M OMNEPUPOBATh MOHATHUSMHU: OIpENEICHuE,
aKCMOMa, TeopeMa, CIEJCTBUE, CBOWCTBO, NPU3HAK, JIOKA3aTEIIbCTBO,
PaBHOCHIIbHBIE (POPMYITMPOBKH; MIPUMEHATH UX; YMEHUE (HOPMYyITUPOBAThH
o0paTHOE ¥ TMPOTHBOIIOJIIOKHOE YTBEP)KACHUE, MPHUBOJUTH MPUMEPHI U
KOHTpHOPHUMCEPBI, HUCIOJIB30BaATH MCTOX MaTeMaTHYEeCKOHU HUHIAYKIIUHA;
MPOBOJIUTHh  JOKA3aTeNbHBIC PACCYXKACHUS TMPH PEIICHHH 3a/ad,
1 OLICHUBATh  JIOTUYECKYI0  IPAaBUIBHOCTb  PACCYXKIEHUN;  yMEHUE
OIIEpPUPOBATH TOHATHUSMH: MHOXXECTBO, TOJMHOXXECTBO, OIEpalUd HaJ
MHOXCCTBaAMU, YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I
ammapar JUisl OIMCaHMsI PEeaTbHBIX MPOIIECCOB U SBJICHUN M TMPU PEIICHUN
3aJa4, B TOM 4YHCIE U3 JPyTUX YYeOHBIX MPEIMETOB; YMEHHE
OTIepUpOBaTh MOHATHAMU: Tpad, CBA3HBIA Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a/1aBaTh M OIUCHIBaTh Tpadbl Pa3IUYHBIMH
croco0aMu; UCTIOIb30BaTh rpadbl MPU PEIICHUH 3a71a4

YMeHHe onepupoBaTh MOHATUSAMH: HATYpajIbHOE YHCIO, LIEJI0E YHUCIIO,
CTEINEHb C LIEIBbIM [I0KA3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTENIEHD C
palMOHANIBHBIM ITOKA3aTEIEM, CTENEHb C IEUCTBUTENIBHBIM ITOKA3ATENEM,
norapudM 4YMCIa, CUHYC, KOCHHYC M TaHI€HC MPOHM3BOJIBHOIO 4YHCIIA,
OCTaTOK IO MOJYJII0, PAalMOHAJIBHOE YHWCJIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATyPaJIbHbIX, IEJbIX, PAUUOHAIBHBIX, JEHCTBUTEIBHBIX
YUCEJ; yYMEHUE HWCMOJIb30BaTh MPU3HAKU JI€IUMOCTH, HaWMEHbIIUN
00Kt 1enuTeNnb U HauMeHbIlee oo1ee KpaTHoe, anroput™ EBknuaa npu
pelIeHny 3a1a4; 3HaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMH

CUMCIICGHUS;  YMEHHE  BBINOJHATH  BBIYUCICHHWE  3HAYCHUH U
npeoOpa3oBaHMsl  BBIPAKEHMM CO  CTEMECHSAMHU W JorapudMamw,
2 npeoOpa3oBaHusi  JPOOHO-PAllMOHATBHBIX  BBIPAKEHUN;  YMEHHE

ONEpPUPOBATh  IOHATHSAMM:  IIOCIENI0BATEIbHOCTh, apH(pMeTHdecKas
nporpeccusi, TeOMeTpuYecKas Nporpeccusi, OCCKOHEYHO YyObIBaroIas
reoMeTpHUecKasl MPOrpecchs; yMEHHUE 3a7aBaTh IOCIEI0BAaTEIILHOCTH, B
TOM YHUCIIE C TOMOIIbI0 PEKYPPEHTHBIX (OpMYJ; YMEHHE ONEepUpOBaTh
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIA,
MOJyJIb M apIYMEHT KOMIUIEKCHOTO YucIa, popMa 3aliCcH KOMIICKCHBIX
gucen (reoMeTpuvecKkas, TPUTOHOMETpUYECKass U anreOpandeckas);
YMEThb TPOU3BOJUTH apUPMETHYECKHE JEHCTBHS C KOMILICKCHBIMHU
YUCIaMU; TPUBOJIUTH IPUMEPHl HMCIIOJIB30BAHUS KOMIUIEKCHBIX YHCE;
OIIEpUpPOBaTh MOHATUAMU: MaTpuLa 2X2 u 3x3, onpenenuTenb MaTpULbl,
reOMETPHUECKUI CMBICIT OIPEETUTENS

3 YMeHue oIepupoBaTh IOHATUSMU: PALMOHAIBHBIC, HUPPALMOHAIbHBIC,
NoKa3aTeIbHble, CTENEHHbIE, JIOrapu(MUUYECKHe, TPUTOHOMETPUYECKHE




YpPaBHEHHMsI M HEPABEHCTBA, MX CUCTEMBI; YMEHUE OIEpUPOBATH
MOHATUSIMH: TOXJIECTBO, TOXJAECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBHOCTH
YpaBHEHUW, HEPAaBEHCTB M CHCTEM; YMEHHME pellaTb YpaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO Pa3IMYHBIX MPUEMOB; peEIIaTh
YpaBHEHHs, HEPABEHCTBA M CHUCTEMBl C [apaMeTpoM; IPUMEHSTh
ypaBHEHHUSI, HEPABEHCTBA, UX CHUCTEMbl JJI1 PEIICHHS MaTeMaTHYECKUX
3aJla4 U 3a]1a4 U3 pa3IMnYHbIX 00J1acTell HayKu U pealbHON KU3HU

VYMeHue omepupoBaTh MOHATHAMH: (yHKOWs, 4YETHOCTH (yHKIMH,
NEPUOMYHOCT (DYHKIMHM, OTPAaHUYEHHOCTh (YHKIHUH, MOHOTOHHOCTH
GbyHKIHMH, SKCTpeMyM (GYHKIMH, HauOoJIbIlIee U HaMMEHBIIee 3HAYCHUS
(GYHKIMK Ha MPOMEXYTKE, HempepbIBHAS (DYHKIHS, aCUMIITOTHI rpaduka
¢byHKIMH, TIepBasi U BTOpas NMPOU3BOIHAS (PYHKIIMH, T€OMETPUYCCKUH H
¢u3nvyeckuil CMBICH TPOU3BOAHOHN, MepBOOOpa3HasA, ONpeneNEHHBIN
MHTETrpall; yMEHHE HAXOIUTh ACUMITOTHI rpaduka (YHKIHH; yMEHHUE
BBIUUCIIATh  NPOU3BOAHBIE CYMMBI, IIPOU3BENEHHS, YaCTHOIO H
KOMITO3MIMHU (YyHKIUH, HaXOAWTh ypaBHEHHE KacaTelbHOH K Tpaduky
(GyHKIMH; YMEHHE HaXOIUTh IMPOU3BOAHBIC 3JIEMEHTAPHBIX (QYHKLHUH;
YMEHHE HCIOIb30BaTh IPOM3BOJHYIO [UIS HCCIICAOBAHUSA (DYHKIHH,
HaXOJUTh HaumOONbIIME M HAUMEHbIINE 3HA4YeHUs (PYHKIUH; CTPOHUTH
rpagKky MHOTOWIECHOB C HCIIOJIb30BAaHHEM almapaTa MaTeMaTHYecKOro
aHaIM3a; MPUMEHATh TMPOM3BOJHYIO JUISI HAXOXACHUS HAWIYUIIero
pelIeHus] B NPHKJIAJHBIX, B TOM YHCIE COIHMAIbHO-?)KOHOMHYECKHX H
bu3MUeCKUX 3aavax; HaXOJUTh IUIOMAAU U 00BEMBI (PUTY C TIOMOIIBIO
MHTErpaja; MPHUBOIUTH MPUMEPHl MATEMATHUYECKOTO MOJCIHPOBAHHUS C
MOMOIIBIO A PepeHInanbHbIX YPaBHEHUH

YMeHue omnepupoBaTh TMOHATHSAMHU: TpaduKk QGYHKUUH, oOpaTHas
GbyHKIMSA, KOMIO3UIUA (DYHKIUH, JWHEWHAss (QYHKIWSA, KBaJApaTUYHas
byHKIM, panyoHaIbHas byHKIHA, CTEIIEHHAas byHKIHA,
TpUroHoOMeTpHyeckne  (GyHKIMM, OOpaTHBIE  TPUTOHOMETPUYECKHUE
¢GbyHKIMH, TOKa3arenbHass M Jorapudmuyeckas (yHKIUH;, YMEHHE
CTPOUTH TpaPUKU H3YYEHHBIX (YHKIMH, BBIOJHITH MPEeoOpa3oBaHUS
rpaduKoB (QYHKIHMA, HCTIONB30BaTh TpadUKU IS U3yUEHHs MPOLIECCOB U
3aBUCHMOCTEH, TIPU PEIICHNHU 3a/1ad U3 JPYTuX y4eOHBIX HPEAMETOB H
3aJad U3 peaJbHOM >KU3HU; BBIpAXaTh (OpMyJaMH 3aBHCHUMOCTU MEXIY
BEJINYMHAMH; UCTIONB30BaTh CBOMCTBA M TpaUKU QYHKIMHA IS PEIICHHS
ypaBHEHHH, HEPaBEHCTB W 3aJady C NapamMeTrpamu; H300paxkaTb Ha
KOOPJMHATHOM IJIOCKOCTH MHO>KECTBA PEIICHUN ypaBHEHUMN, HEPABEHCTB
U HX CHCTEM

VYMeHue pemarbh TEKCTOBBIE 33Jaud Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, TOJM M YacTH, Ha JBU)KEHHUE, pabOTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 O0JIaCTH yIPaBIECHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTABIATh BBIPAKEHUS, YPaBHEHHUS, HEPAaBEHCTBA M MX
CHUCTEMBI II0 YCJIOBUIO 3aJa4d, HCCIEN0BaTh IOJy4EHHOE DEIICHUE U
OLIGHUBATh IMPABJONOA0OHOCTh PE3yJNbTAaTOB; YMEHHE MOJIEINPOBAThH
pEaJIbHBIC CUTYallMH Ha S3bIKE MAaTEMATHKH; COCTABIIATH BBIPAXKCHMS,
YpPaBHEHMsI, HEpPaBEHCTBA M UX CHUCTEMBbl [0 YCIOBHUIO 3a/ayH,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJENH C MCIOJIBb30BAaHUEM arapara
anreOpbl, HHTEPIPETUPOBATD MOJTyYSHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHSATUSMU: CpeliHee aprudMeTHIecKoe, MeArana,




HauOOJbIlIee U HAMMEHbIIIEe 3HAYCHMS, pa3Max, JUCTIEPCHsl, CTAaHAAPTHOE
OTKJIOHCHHE YHUCIIOBOTO Ha0Opa; YMEHHE HM3BJIECKaTh, HHTEPIPETUPOBATH
uH(pOpMaIINIO, IPEJCTABICHHYIO B Ta0IMIaX, HA JUarpaMMmax, rpapukax,
OTPaXKAOIIYI0 CBOMCTBA PEATBHBIX MPOIECCOB M SBJICHUH; MPEACTABIIATh
uHQOpPMALIMIO C TOMOINBIO TaOMWIT W JAMarpaMM; HCCIEI0BaTh
CTaTHCTUYCCKUE JAaHHBIC, B TOM YHCJIC C MPUMEHEHHEM TIpapuuecKux
METOJIOB M SJIEKTPOHHBIX CPEJICTB; Tpa)UueCKH UCCIICIOBATh COBMECTHBIC
HaOMIOJEHUS C TIOMOIIBIO JHarpaMM pacCeMBaHUS H  JIMHEHHOU
perpeccun

YMeHHe OnepupoBaTh IOHATUSAMU: CIIyYalHBIM OIBIT U CIIy4ailiHOE
COOBITHE, BEPOATHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpapUuecKuX METOAOB; IPUMEHSITH
(bopMyJBl CIOXKEHHS M YMHOXKEHHUS BEPOSATHOCTEH, (OopMysy MOJHON
BEPOSATHOCTH, (opMyiy bepHymim, komOuHaTOpHBIE (aKTHl U (HOPMYIIBI;
OLIEHUBAaTh BEPOSTHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHUpOBAThH
MOHATHSMM: CiIydailHas BEJIMYMHA, PACIPEAEICHUE BEPOATHOCTEH,
MaTEeMaTHYECKOe OXXHUAAHHUE, AMUCIEPCHS M CTaHJApTHOE OTKIOHCHHE
ClyyailHOM BeNWYMHBI, (QYHKIMHM pacupeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOI0, II0Ka3aT€IbHOTO M HOPMAJIBHOIO  PaCHpElEICHUT;
YMEHHE HCIIONb30BaTh CBOMCTBA M3YUEHHBIX pacHpelelNeHud Juid
peleHus 3a4ad; 3HAKOMCTBO C IOHATHSAMHU: 33aKOH OOJBIIUX 4YHCET,
METOABl BBIOOPOYHBIX MCCIIEOBAHUH; yMEHUE TNPUBOIUTH INPHUMEPHI
MPOSIBJICHUSI 3aKOHAa OOJBIIMX YHUCEN B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSAMU: COUETAHUE, MIEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIO TepecTaHoBOK; OwmHOM HpIOTOHA; yMeHwHe
IPUMEHSATh KOMOMHATOPHBIE (PAKTHI U pacCyKIACHUS JUIsl PEIICHUs 3a1a4;
OLICHHUBATH BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBJIATh
BEPOATHOCTHYIO MOJIENIb M1 MHTEPIPETUPOBATH NOJYyUYEHHBIA PE3YJIbTAT

YMeHue omnepupoBaTb IOHATUAMM: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKUH  yrodi,
JIBYI'PAHHBIA YIoJI, TPEXTPAHHBIM YIOj, CKPEIIMBAIOLIUECS IIPSIMBIC,
MapaJUIeIbHOCTh U MEPIEHIUKYISIPHOCTh NPSAMBIX M IJIOCKOCTEH, YTroi
MEXIY NPSIMBIMHM, YrOJI MEXAYy INPAMOHM M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH A0 INIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSIMBIMH, PACCTOSTHUE MEXAY IIJIOCKOCTSIMU; YMEHUE UCIOJIb30BaTh IIPU
pelIeHNH 3a/1ad M3y4yeHHblE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIETO MHUpPA;  CTPOMTH
MaTEeMaTUYECKHE MOZCIN C IOMOUIbI0 TI'E€OMETPUYECKHUX IOHATHN U
BEJIMYUH, PELIATh CBS3aHHbIC C HUMU IIPAKTUYECKUE 3a0a4U
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YMeHne omepupoBaTh MOHATHSAMU: TUIOMAAL (PUTYPBI, 00BEM (QUTYPHI,
MHOT'OI'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OTpaHHUK, CCUCHUC MHOI'OI'PaHHUKA,
KyO, mapaiesienunen, Nnpu3Ma, nupamuga, (Gurypa W MOBEPXHOCTH
BpallleHHs, IWIMHAP, KOHYC, Imap, cdepa, Mmiomans cdepsl, MIOMAIb
MOBEPXHOCTH TMHUPAMUIbI, TPU3MBI, KOHYyCa, HWIHHIpA, 00BEM KyoOa,
[PSMOYTOJIBHOTO [apajlIelenuIeaa, MUpaMHUAbl, IMPU3MBI, LHIUHIPA,
KOHYycCa, Imapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHUS KOHyca W IIMIIMHJpA,
napajuiefibHble OCH WM OCHOBaHWIO, CEUYEHHE Iapa, IUIOCKOCTb,
Kacaromasicss cepbl, NWIMHIPA, KOHYyCa; YMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHMKa, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHHS, UX CCUCHHsI, B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPECTB;




YMEHHE NPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PUTYp, CAMOCTOSATEIBHO
(dbopMynHupoBaTh ONpeAeNeHus] U3yyaeMbix (UTYp, BBIABUTATh TUIOTE3bI
O CBOWCTBaxX W NpH3HAKaX I'eOMETpUUYECKUX (UTYp, OOOCHOBBIBATH WU
OlpoBeprarb HMX; yMEHHE MPOBOAUTH Kilaccuukamuioo Guryp 1o
pa3NUYHBIM TPU3HAKAM, BBIMOJIHATH HEOOXOAWMBIC JOMOJIHHUTEIbHbIC
MTOCTPOEHUS
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YMeHHne omnepupoBaTh TMOHATHUSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
HapaHHeJIBHBII\/'I NEpCeHOC, CUMMCTpPUA Ha INIOCKOCTU U B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHWe TOM00Ms, TMMOJ00HBIE (UTYpPBI; YMEHHE
pacrio3HaBaTh paBHbIE U NOJOOHBIE (UTYpPBI, B TOM YHUCIIE B IMPHPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHUS
IpU pCHICHUU 3aJa4; HAXOAUTb T’COMCTPUUCCKUC BCIININHLBL (,Z[.HI/IHa, yroiu,
TJI01a/b, 00BEM) TIPH PEIICHUH 3a7a4 U3 APYTHX YUCOHBIX MPEIMETOB U
nu3 peaJII:HOI\/'I JKU3HU; YMCHHC BBIYUCIIATL I'COMCTPUUCCKHUC BCIWMYHHBI
(mmuHaA, yToNd, IUIOMAAb, OO0BEM, IUIOMIANbh MOBEPXHOCTH), HCIOIB3YS
HU3Y4YCHHBIC q)OpMy.HBI U MCTOAbI, B TOM YHCJIC: IUIOIIaAb IOBCPXHOCTU
MMpaMHIbI, TIPU3MBI, KOHYCa, IIWIMHIpA, Iomanas cdepbl; 00bEM Kyoa,
[PSAMOYTOJIBHOI'O  IMapajulelICNUIe a, MNUPAMUABL, I[PU3MBI, LUIUHAPA,
KOHYCa, Il1apa; YMEHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOIOOHBIX (hUTYP
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YMeHue onepupoBaTh NOHATUAMU: MPSMOYTOJbHAs CHCTEMa KOOpIUHAT,
BEKTOp, KOOpAMHATHI TOYKH, KOOpJAMHATBHI BEKTOpAa, CymMMa BEKTODPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHCIIO, pPA3JIOKEHHE BEKTopa Mo 0Oasucy,
CKaJSIPHOE IPOU3BEICHHE, BEKTOPHOE IPOMU3BEACHUE, YOI MEXAY
BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOJ
JUIL  pelIeHUs TeOMETPUYECKHMX 3aJad M 3agad  JpPYrux Y4eOHBIX
MIpeIMETOB
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YMmenue BbIOMpAaTh MNOIXOMAIIMM METOA JJis pELIeHUs 3ajauu;
MMOHMMAHUE 3HAYMMOCTH MaTeMaTUKH B W3YYEHUU TMPUPOJIHBIX U
OOIIECTBEHHBIX  MPOLIECCOB M  SBJIEHUH; YMEHHE pAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE, YMEHUE NPHUBOJIUTH
NpUMEpPbl  MAaTEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHPOBOH
MaTeMaTUYECKON HAayKU




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon ITpoBepsieMblil 3JIeMEHT COAePKAHUA
1 Yucia v BBIYUCIICHUS
1.1 HarypanbsHble 1 nenbie yucia. [IpusHaku 1eIMMOCTH IEIbIX YUCEel
12 Panmonaneupie  yncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOLEHTHI,
OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJbHOH creneHu. JleficTBus ¢ apudpmeTnyecKuMu
KOPHSIMU HaTypaJIbHOM CTENEHU
1.4 Crenenb ¢ 1ebIM nokasaresnem. CTENeHb ¢ palMoOHaAIbHBIM MoKa3arenem. CBOKCTBA
CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHMCIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. /lecATuyHbIe U HATYypaJIbHbIE JOrapu(pMbl
JleiicTBuTenpHble uucia. ApH(QMETHYECKHE OIEpalud ¢ JACHCTBUTEIbHBIMU
1.7 yrcnamu. [1pubnixkEHHble BHIYMCIEHUS, IPaBUIa OKPYTJIEHUS, TPUKHUAKA U OLIEHKA
pe3yJibTaTa BIYUCIECHUI
1.8 [IpeoOpa3oBaHue BbIpa)EHUI
1.9 KommiekcHble uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie 1 poOHO-pallMOHATILHBIC YPABHCHHS
2.2 HppanuoHajibHbIe YpaBHEHUS
2.3 TpuroHomMeTpuYeCKre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOoTrapuhMUUECKUE YPAaBHEHUS
2.5 Ilenbie 1 1poOHO-pallMOHATILHBIE HEPABEHCTBA
2.6 NppannoHaiibHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeenTenb MaTpHULIbl
3 DOyHKINUH U TpaPUKH
31 Oyaknus, cnocoObl 3aganus (GyHkmuu. ['padux dysakmuu. B3aumuo oOpaTHBIC
¢ynkuuu. Yétheie 1 HeuéTHBIe QyHKIMU. [leproanueckue GpyHKIUHN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHkuuu. Hymum  dynkmum.
39 [IpoMexyTku  3HaKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMyMbl U MHHUMYMbI (QyHKUuH. Haumbonblnee W HauMeHbIee 3HAUCHHE
(GYHKIIUM Ha IPOMEKYTKE
33 CrenennHas (GyHKIUS ¢ HATypaJbHBIM U IeIbIM MMOKa3areneM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs n-0il CTENeHn
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U TpadUKu




Toukm paspeiBa. Acumnrtorel rpadukoB  ¢ynkuuid. CBoiicTBa  (QyHKIWMIA,

3.6 HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas u reoMeTpudecKas nmporpeccuu. @opmMyina CI0KHBIX MPOIIEHTOB
4 Hayana maremaTueckoro aHanunsa
4.1 [TpousBoanas hyHkiwu. [Ipon3BoIHBIE 2JIEMEHTAPHBIX (PYHKITUN
[IpumeHeHre MNPOU3BOAHOM K HCCIEIOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHue HamOoNbIIero U HauMEHBIIET0 3HAYeHUs] (YHKIMH Ha
OTpe3Ke
43 [lepBooOpasnas. MuTerpan
5 MHoKecTBa U JJOTHUKA
5.1 MHoxecTBO, onepaluy Haj MHOKecTBaMH. JlnarpamMmsel Ditnepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ ¥ MJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEpXHOCTH BpALLECHUS
7.5 Koopaunatsl 1 BEKTOpbI




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Havyana MmateMatndeckoro ananusa. 10-11 kmace. Amumos 1A,
Komsrun FO.M., TkaueBa M.B. u ap. AkuronepHoe o6miectBo «M31arenscTBo
«IIpocsemenue»

Meroauueckue pekomenaanuu. ['eomerpus. 10-11 kinaccsl (kK yaeOHUKY
Artanacsu JI. C. u np.) M.: IIpocBemienue
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