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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO O0IIero oopa3oBaHumsl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€YMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00YJarOITXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYEeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromumxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO M WACAIBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUECKOIO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

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

Jlornueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0Yy4arolMMUCS
HNOHSATUWHBIX OCHOB F€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI€ pEILICHUS TeOMETPUYECKMX 3a7a4y, YMEHHUE BBIJBUTaTb U OINPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH 4yenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MPOPECCHOHATIHHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUJHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHUSM.

Ilenb ocBoeHMs TporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — 0Omeo0pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM M JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXKHOCTH YCIIEIITHOTO MPOJIO0JDKEHUST 00pa30BaHUs
0 CTICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa MJis
00y4aromuxcsi CpeaHe MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHHI
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum oOpa3zoMm, oOydaromiuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenu(puKod TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpHUI0 Oolee
riyOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B IPOGECCHOHATLHON e TEIbHOCTH.

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

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KYJIBTYPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHSI
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
Y U3y4aTh pa3Hble SBICHUS OKPY>KAIOIIETO MUPA;

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

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

e (dopMHpoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHHKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMH,

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

e pa3BUTHE  UHTCIJICKTYyalbHBIX W  TBOPUYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIUICHUS,



e (opmupoBanue (GyHKIIMOHATBEHOM TPaMOTHOCTH, pEIEeBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIECHUS T[EOMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U MPU HU3YyYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HMX Ha SA3bIKE
TE€OMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy U3YUYEHUIO PEeaMETa.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
yUYallluXcsi B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3J]aHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOJHOTO COJAEPIKAHMS.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U TJIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJBKO [0 COJAEP)KATENIbHBIM JIMHHMSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE CpeIHET0 00Iero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHHEM TTPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHUX NPE/ICTABICHUNA OOyYaronIuxcs, paclivpss U
yriayousist e€, o0pa3ysi MpOYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTEepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble W CKpemmBarommecs npsmele. [laparensHOCTs NpAMBIX U
IJIOCKOCTEd B NPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh NMPSAMON M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yroid MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKkocTei. [lpocreiiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’p, KyO, napasuieNenume]]; HOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSMBbIE NapPAUICIbHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOKW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHWHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 NJIOCKOCTH, PACCTOSHUE
OT mpsAMOM 70  IUJIOCKOCTH,  TMpoeKuus  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYJIISPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPaMUIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

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



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaN W, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Inomanas OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHoM mnupamuabl. [loHstue o6 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

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

11 KIIACC

Tesa Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasyromue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBepXHOCTU. [lunmHnap: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh; IUIONIAJAb OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolye U BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

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

N300paxenue 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 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1Ioaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

Ceuenuss wmwiMHapa (DAapaJUIebHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHO€ 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 mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUM C BekTopamu. IIpsiMmoyroisibHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopmmnatel BekTopa. IIpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMH U INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNN F'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeaAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl MW TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

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

c(OPMHPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMSI, OSTHUYECKOIO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JIOCTUKEHHUN HAYKH U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjady, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKHWE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUAIX CIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanv30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEld Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHWUM ISl pelIeHus 3ajad B
00JIaCTH  OKpYXarolleil cpenpl, IUIAaHUPOBAHUSI TOCTYIIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeIoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS IUBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaTbl OCBOCHMSI MPOTPAMMbl Y4EOHOro MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memooo8  NO3HAHUSL — OKpYJXHCAOWe20  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCC1e008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUM, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  NPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

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



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKICHUM (TPSMbIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ Yy4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynaupoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

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

e CaMOCTOSITENPHO (HOPMYITHPOBATH OOOOITICHUSI M BBIBOJBI TIO pE3yiIbTaTam
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

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

Pabora ¢ unopmanmeii:

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 MPEACTABICHIS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEACTABIATh €€ B pa3NMyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamue@Hwvle Oelicméus, 0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



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

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COIMOCTABIATH CBOM CYXJIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4Me U CXOJICTBO MO3MUIMI; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PaKEHHUS;
OpPEACTaBIATh  pe3yjbTaThl  PELIeHWS  3aJadd,  OKCIEpPHUMEHTa,
UCCIICJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JeATEIBHOCTH, IUIAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeesiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C y4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

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

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJAECHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OMIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJia,
pebpo ABYTrpaHHOTO yria; JHUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas mepa
JIBYTPaHHOTO yTJIa.

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

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
PSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOUpAs OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIMUIIBI TOCTPOCHUSI CEUEHUM, UCTIOJIBb3YsI METOJ CJIE/IOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIapTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMs
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEIMYUH 10 00pa3iaM Hiin
aNropuTMaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl MIpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M IJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MTOTOOHBIX MHOTOIPAaHHUKOB.

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

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

ITpumensaTh reomeTpuueckue (HaKkTbl I 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 3a1a4.

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

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOWCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJIBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJTACC

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

Pacnio3naBath Tena BpaiieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAlLlCHUSI.

KnaccudunupoBaTs B3aMHOE pacroyioxeHue cepsl U MIO0CKOCTH.

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

Bbruncnsate  00bEMBI M IUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWs,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTb TNOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBII B cdepy ¥H
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATh COOTHOIICHUSI MEXIY TUIOMIAJSMH TOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETUPOBATH 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 00JIaJalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M MIPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, PACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuyeckue (aKTbl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJaratonX HECKOIbKO [AroB PEIICHHUs], €CIH 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 TeOMETPUUECKUX BEJIMYMH M0 00pa3aM Wi allfOpUTMaM, MPUMEHSS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

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

[IpyMeHATh MOJYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallUn W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Koutpoabubie  IIpakTuueckue
n/n NMpPoOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoTsI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT e OCKOC OCTpAaHCTBE.
2 PAMBIC H TUTOCKOCTH B NPOCTPAtCTs . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapanienbHOCTh MPSAMBIX U IJIOCKOCTEN
IIepnenguk oc
3 prictm vyHHpH T HPAMBIX 1 12 https:/m.edsoo.ru/V611APUCD
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 IToBTOpEHME: CEUEHUs, PACCTOSAHUS U YTJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOT'PAMME



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

KoanuecTBO 4acos

daekTpoHHbIe (UU(POBHIE)

HaumeHoBaHue pa3/iejioB U TeM
Ne i/ Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQLSKQ
OOBEMEI TET 5 1 https://m.eds0o.ru/BYORVIYC9
B
CKTOPHL I KOOPAHATE! B 10 1 https://m.eds00.ru/ANCL4GOMF
MPOCTPAHCTBE
[ToBTOpenue, o600mIEeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHUCTeMaTH3aIs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 14 3 0
ITPOI'PAMME



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

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHus!

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIC peCypChl

OCHOBHBIEC TOHSATHS
CTEpEOMETPHUU: TOUKA, TPSMAasi,
IJIOCKOCTh, MPOCTPAHCTRBO.
[TpaBuna nzobpaxkeHus Ha
PUCYHKaX: U300paKeHHS
IJIOCKOCTEM, MapajuieTbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecexaronuecs
MIJIOCKOCTH, TIEPECeKaroITuecs
npsiMast U TII0OCKOCTh

https://m.edsoo.ru/NR6VIYCGK

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, IIEPECEKarOUecs
psiMas U MI0CKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pa’keHNe MHOTOTPAHHUKOB
Ha PHCYHKaX, Ha POCKIIMOHHBIX
gepTexax

https://m.edsoo.ru/KMUQPILLO

HavansHbie cBeeHNUs 0 KyOe u
NApaMUJE, UX pa3BEPTKU U
Mozenu. CedeHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ



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

HavansHbie cBeeHUs 0 KyOe u
MUPaMUE, UX PA3BEPTKHA U
monenu. CeyeHus
MHOT'OTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

INousarue 06 aKCHOMAaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[Nousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

[Nousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/YPKSSMLJL

10

Ilonsatue 06 akCHOMaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CJICACTBUA N3 HUX

https://m.edsoo.ru/I3A98J679

11

B3anmuoe pacnonoxxkenue
MPSIMBIX B IPOCTPAHCTBE:
IIepeceKaroInecs, napauieabHble
1 CKPCIIHUBAIOIIUCCA ITPAMBIC

https://m.edsoo.ru/IUTW8KRS5Q

12

[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
NapajuleIbHbIC NPSIMBIE B
IIPOCTPAHCTBE; apauUICIbHOCTh
TPEX MPSIMBIX

https://m.edsoo0.ru/CSOVLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
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

HapaHJICJIBHOCTB MMPAMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapannensHOCTH NPSIMOM U
IUIOCKOCTH
v C COHampaBie

14 IR HATPaBICHHBIMI https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMU
Vron Mexay npsMBIMU B

15 Ay TP https://m.edsoo.ru/KGJIMSOEUK
MIPOCTPAHCTBE
Vron Mexay npsMBIMU B

16 Ay 1P https://m.edsoo.ru/24LVWHI9VS
MIPOCTPAHCTBE
ITapannenbHOCTh IJIOCKOCTEH:

17 P https://m.edsoo.ru/BUSTQ9HZT
napajuieJbHbIe MIOCKOCTU
CpoiicTBa mapauIeIbHBIX

18 . p https://m.edsoo.ru/OKQQK2ABA
IUIOCKOCTEH
[Ipocrelinme npocTpaHCTBEHHbBIE

19 (buryphl Ha TUIOCKOCTHU: TETPadIp, https://m.edsoo.ru/MRT13XP79
Ky0, mapasiesenume/

20 IToctpoenue ceueHnii https://m.edsoo.ru/DI3AXO05J8

21 [TocTpoenue ceuenunit https://m.edsoo.ru/20GC3ZP9P
KonrponsHast pabora o Teme
"IT e OCKOC

22 PAMBIC H TTOCKOCTH B https://m.edsoo.ru/BI4O5QJEB
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U IIOCKOCTEH"
IlepneHIUKyYIAPHOCTD NPSAMOU U

23 IIJIOCKOCTH: TIEPIICHANKYJIIPHBIE https://m.edsoo.ru/RN45YBO8R
MPSIMBIE B TIPOCTPAHCTBE
II € mapa’jie €

24 DAMBIC HTAPAIICILHBIC 1 https://m.edsoo.ru/32MXRZDDL

NEPpUCHAUKYIISIPHBIC K IIJIOCKOCTHU



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
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

25

[IpsiMble mapasenbHele U

MEPIEeHIUKYIISIPHBIE K MJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepnesauKyJIsSpHOCTH
IIPSIMOM U INIOCKOCTHU

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSAMON U TJIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o psimoit
NEePIEHAUKYIIIPHOM MIIOCKOCTH

https://m.edsoo.ru/YOIQSMOHI1

29

Teopema o ipsimoit
MEPIEHIUKYIISIPHON IIJIOCKOCTH

https://m.edsoo.ru/8 1RSKUS5SRJ

30

Teopema o mpsiMoi
MEPIEeHIUKYISIPHOM MII0OCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHqUKyYISp U HAKJIOHHBIE!
paccTostHue OT TOUYKHU JI0
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM 10 MIIOCKOCTH

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

32

[lepnieHqUKyYISp U HAKJIOHHBIE!
paccTostHue OT TOUYKHU JI0
MIJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepnieHqUKyYISp U HAKJIOHHBIE!
paccTostHue OT TOUYKHU JI0
MIJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnieHqUKyYISp U HAKJIOHHBIE!
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM A0 IJIOCKOCTH

https://m.edsoo.ru/6P5BVV34R



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
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYIIIBl B IPOCTPAHCTBE: YroJl
MEXY MPAMOH U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHBIN yroJl, TMHEHHBII
YroJ1 ABYTPaHHOIO yria

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

37

JIByrpaHHbIN yTOJ, TMHEHHBINA
YToJI IBYTPaHHOTO yria

https://m.edsoo.ru/MLOZZYZC7

38

[lepneHqUKYISPHOCTD
TJIOCKOCTEH: TPU3HAK
MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSM9NH

39

[lepneHqUKYISPHOCTD
ILJIOCKOCTEM: MTPU3HAK
MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHqUKYISPHOCTD
IJIOCKOCTEM: MTPU3HAK
MEPIIECHANKYISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/TSSOAINH2

41

Teopema o Tpéx
MEPIEHIUKYIApaX

https://m.edsoo.ru/OWS5LZ1RVZ

42

Teopema o Tpéx
MepIeHIUKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MepIEeHIUKYIIApax

https://m.eds0o.ru/OWGE1WDV3

44

KonrponsHas pabora o Temam

"IlepneHIUKYISIPHOCTD MPSMBIX U

mockocTeil" u "Yriasl MexIy
MPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/VOXABPOPB



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
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

IIpusma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
OOKOBasl ¥ MOJIHAs TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenunen,
MPSAMOYTOJIbHBIN
MapajiesienuIe] U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

IInpamuja: n-yroapHas
NApaMUJia, TPaHU U OCHOBAHUE
UpaMuIbl; O0OKOBas U MOJIHAS
MTOBEPXHOCTb TUPAMHU/IBI;
IIpaBWIbHAS U yCEUEHHAs
nupamMuaa

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

49

IIpaBuIBHBIE MHOTOTPAHHUKHU:
MOHATHUC ITPABUIIBHOT'O
MHOTOTPaHHHKA; TPaBUIIbHAS
npU3Ma U IpaBUIbHAS THPAMUJIA;
NpaBUIbHAS TPEYTOJIbHAS
nUpaMu/Ia U MPaBUIbHBINA
TeTpadap; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBienue o NpaBUIbLHBIX
MHOTOTpaHHHUKaX: OKTa’yIp,
JOJEKa’Ap U UKOCAdIP.

https://m.edsoo.ru/06SHO2IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETpUHU B MUPAMHUJIAX,
napajuiefienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruncnenue 31eMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4AMN760
JMaroHalu, yrJibl
[Tnomans 60KOBOM MOBEPXHOCTH
U IIOJIHOY ITOBEPXHOCTU IIPSIMOiL
53 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 https://m.edsoo.ru/SQY9XSIL6
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSAMOU MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHOM
54 MUPAMUIBI, TEOPEMA O TIIOIIAAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOM MMOBEPXHOCTH
YCEUEHHOW MUPaMUIbI
KonrponsHast pabora o Teme
55 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpanHuku"
56 [TonsiTre 06 00BEME 1 https://m.edsoo0.ru/GM1LC394G
57 O0BEM TUpaMuIbI 1 https://m.edsoo.ru/B307PSWTC
58 OO0BEM TUpaMUTIBI 1 https://m.edsoo.ru/PQZIED3YF
59 O0BEM TUpaMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 OO0BEM TUpaMUTIBI 1 https://m.edsoo.ru/0HRFO2LCT
61 O0BEM pU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 OO0BEM TPU3MBI 1 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM mpHU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

KontponbHas padoTa mo teme
"O6BEMBI MHOTOT'PaHHHKOB"

https://m.eds00.ru/23S50I80N

65

[ToBTOpenue, 0600IIEHNE
cucTeMaTu3als 3HaHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

https://m.eds00.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IIEHNE
cucTeMaTu3als 3HaHUH.
Brrunciienre paccTosHUM: MEXITY
JBYMSI TOUKaMH, OT TOYKH JI0
MPSIMOH, OT TOYKH 0 TJIOCKOCTH,
MEXYy CKPELUBAOIIUMUCS
HpHMBIMI/I

https://m.edsoo.ru/HKP613JUC

67

HroroBast koHTpOIBHAS paboTa

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpenue, 0600IICHNE
CHCTeMaTHu3alus 3HaHUM.
Brruuciienue yrioB: MexIy
CKPEIIMBAIOIIUMHUCS TPSIMBIMU,
MEXKY IPSMOU U TJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMH

https://m.edsoo.ru/X7CJUSLO0O

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
AMaMeTp; IUIOIIAb
MOBEPXHOCTHU Cepsl

https://m.edsoo.ru/TW8Z59CHJ

B3anmuoe pacnonoxkenue
chepsl U MITIOCKOCTH;
KacaTeJbHasl MII0CKOCTh K
cdepe; miomans cepsl

https://m.edsoo.ru/YCMWC4M31

N3o0paxenue cdepsl, mapa Ha
mwrockoct. CeueHus 1mapa

https://m.eds00.ru/QDCF8UGXE

[MunuHapudeckas NOBEPXHOCTD,
oOpa3zyromue MUIHHIPUIECKOM
MTOBEPXHOCTH, OCh

IMIHHIPHYECKON TTOBEPXHOCTH

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

[unuuap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroImas u
0Cb; TJI0I[a b OOKOBOM U
MOJTHON MOBEPXHOCTH

https://m.edsoo.ru/WO0JR979V9

N300parkeHre NUIMHApPA Ha
IJIOCKOCTH. Pa3BépTka
mHApa. CeyeHus MUIMHApa
(TUTOCKOCTBIO, MTapauIeTIbHON
WM TIEPIEHAUKYIISIPHON ocu
UAJTUHIPA)

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

KoHnnyeckast 1oBepXHOCTD,
o0Opa3zyromue KOHHIeCKOM
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHME U BEpILINHA,
o0pa3yrolas U 0Ch; IJIOMIIAIb
OOKOBOI1 U MOJHOMN
MOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBIN KOHYC:
o0pa3yroIine 1 BbICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

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

10

N300pakeHne KOHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus KoHYyca (TIOCKOCTBIO,
MapajuieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEPIIUHY)

https://m.edsoo.ru/OPVICKUYU

11

KomOuHnanws ten BpameHus u
MHOTI'OT'DaHHUKOB

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

12

MHororpaHHuK, OMMCaHHbIN
okoo chepsr; chepa,
BIIMCAHHAA B MHOT'OI'paHHUK UJINA
B TCJIO BpalllCHUA

https://m.edsoo.ru/RMYY1STLP

13

ITonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00OBLEMOB TeEIl

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

14

OO0BéM uIMHIpa, KOHYCa

https://m.edsoo.ru/W8TGNS5Z799

15

O06bEM mapa u wiomaask chepsl

https://m.edsoo0.ru/G7AYCMITT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

[Tomo6HbIe TENa B
npoctpaHcTBe. COOTHOIIEHUS
MEXy IUIOIAIIMU
MMOBEPXHOCTEH, 00bEMaMH
MMOIOOHBIX TE

https://m.edsoo.ru/4N04FYUUX

17

KonrtponsHas pabora o Temam
"Tena Bpamenus" u "OO0beMbI

TEI

https://m.edsoo.ru/KCOMHISWW

18

Bekrtop Ha mmockocTy U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CroxeHre 1 BRIYUTaHHE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHHE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

PasnosxeHne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPAM.
IIpaBuno mapasuienenumnena

https://m.edsoo0.ru/NZSOLFWNI1

22

Pemenne 3ama4, cCBSI3aHHBIX C
MPUMEHEHUEM IPaBUJl JE€HCTBUI
C BEKTOpamMu

https://m.edsoo.ru/73F23EPU5

23

KoopanHatHo-BEeKTOPHBIN
METO]I IPH PEIICHUN
reOMEeTPUUYECKUX 3a7a4

https://m.edsoo.ru/BBII39Z7U

24

IIpssMoyronbHas cucrema
KOOPJMHAT B POCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3aga4uu B
KOOPJIHMHATAX

https://m.edsoo.ru/X9TSDNSQ3

25

Yrois Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

26

Beluncnenue yrios Mexy
IPSIMBIMU U IUIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KontponbHas padoTa mo teme
"BekTopbl 1 KOOPJMHATHI B
npoctpaHcTae"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTu3als 3HaHUH.
OcHoBHbIE GUTYPBI, (PAKTHI,
TEOPEMBbI Kypca TUTaHUMETPUH

https://m.edsoo.ru/16ASE1ITYU

29

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.
OcHoBHbIE GUTYPBI, (PAKTHI,
TEOpPEMBI Kypca IIAaHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHH.
3amauun TUIAHUMETPHH U METOIBI
WX pPEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3alus 3HaHHM.
3aa4n MIIaHUMETPUU U METOBI
WX pPEIICHHS

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3alus 3HaHHM.
OcHoBHBIE GUTYPBI, HAKTHI,
TEOpPEMBI Kypca CTepEOMETPUU

https://m.edsoo.ru/ZY6BYLY7W

33

HroroBast koHTpOIBHAS paboTa

https://m.edsoo.ru/VP8CXOC4C
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34

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTH3allus 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

34



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThl 0CBOEHHS] OCHOBHOM
NpoBepPsIeMoOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yjabTara
7 ['eomeTrpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPsiMas, INIOCKOCTh
75 [IprMeHsSTh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX MPH PEHICHUU
' r€OMETPUYECKHX 3a/1a4
73 OHepI/IpOBaTB MOHATHUAMU: NaAPAJUICIBHOCTE W HNCPIHCHIAUKYIAPHOCTDH
' MPSAMBIX U IJIOCKOCTEH
74 KrnaccudunupoBars B3aMMHOE PacrojoKEHUE MPSAMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN yrojl, TpaHU JABYI'PAHHOTO YTIJIa,
7.5 peOpo ABYIpaHHOTO yIiia, JMHEWHBINA yroil ABYTPAHHOIO yIJia, TpagycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIIBIM M HEBBITYKJIBIN
' MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'pPaHHHKaA, HpaBI/IHBHBII\/'I MHOT'OIrpaHHUK
1 Pacrio3naBaTh OCHOBHBIC BHUIBl MHOTOTPAHHUKOB (THpaMuia, MpU3Ma,
' MIPSIMOYTOJIBHBIN MTapajuiesienuIies1, Kyo)
Knaccupunupoare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA  JUIA
78 kinaccuukanuu  (BBIMYKJIbIE UM HEBBIIYKJIbIE  MHOTOIPAaHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble U  HAKJIOHHBIE IPU3MBI,
napajuieJIenuIe/Ibl)
79 OnepupoBarhb MOHATUSIMU: ceKyIias MJIOCKOCTH, ceyeHue
' MHOTOTPaHHUKOB
710 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHWH  MHOTOIPAaHHHKOB,

WCIIONB3YS METO]T CIIE/IOB

7.11

CTpOI/ITB CCUCHUA MHOI'OI'PaHHHUKOB METOJAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HAXOXKJICHUE TEOMETPUUYCCKUX BEIUYHH M0 00pa3iam
WU aJNTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOJbI TP
pelIeHUU CTaHAApTHBIX MaTeMaTHYEeCKUX 3aJad Ha BBIYUCICHUE
PACCTOSTHUN MEXIY NBYMsI TOYKaMH, OT TOYKH 7O MPSMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPSAMBIMHA

7.13

Pemarp 3amaun Ha HAXOXKJICHUE TEOMETPUUYCCKUX BEIUYHH M0 00pasiam
WIN aIroOpuTMaM, MPUMEHSS WU3BECTHBbIE aHAJIUTUYECKHUE METOJbl IpU
pEelIeHUU CTaHJIAPTHBIX MATEeMAaTHYE€CKUX 3a/1ad HAa BBIYMCICHUE YTJIOB
MEXIY CKPEIIUBAIOIIUMUCA TPSMBIMH, MEXKAY MPSMOM M IUIOCKOCTHIO,

MCIKAY MJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Bbruucnare 00BEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU QUTYDPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH HHGPOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYIO Ha

YyepTekax U pUCyHKax

7.17

[IpumensTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPENIOoNaraliiuX HECKOJbKO IIaroB pEHICHHs, €CJIU YCIOBUS

MPUMEHEHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpumeHsaTh npoCTEillline MNpOorpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUN CTCPCOMCTPUICCKHUX 3a/1av

7.19

IIpuBOaUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

KHN3HH, paCliIO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTyYeHHBIE 3HAHHS HA MIPAKTHUKE: aHAIM3UPOBAThH PealbHbIe
CUTyallUM W TIPUMEHSTHh W3YYCHHbIC IIOHATHS B IMIPOIECCEe IIOMCKA
pelieHus MaTeMaTHYECKU copMynupOBaHHON poOIeMbl,
MOJICTIMPOBATh pEalbHbIE CUTYallUH Ha S3BIKE T€OMETPHUH, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIENU C HMCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEOpeM, ammapara ajireOpsl, pemarb NPakKTUIeCKne 3aa4un, CBI3aHHBIC C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCIIMYNH




11 KJIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHITHIMHE: [IWIHHIPHYECKAs TTIOBEPXHOCTh, 00pa3yromIHe
61 HWIMHJIPUYECKON TOBEPXHOCTH, LMJIMHAP, KOHUYECKas IOBEPXHOCTD,
' oOpa3yromme KOHMYECKOHW  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (IMIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacroiioKeHne chepbl U TNIOCKOCTH
OnepupoBaTh TMOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOM, OCHOBAHME IIApPOBOrO CJOsI, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI M IUIOMIANM TMOBEPXHOCTEH TEN BpalleHUs,
' FEOMETPUUECKUX Tell C MPUMEHEHUEM PopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy H
6.7 OTMMCaHHBIN 0KOJIO cephl, chepa, BIMCaHHAs B MHOTOTPAHHHK WJIH TEJIO
BpaleHus
63 BbluucasTe COOTHOIIEHUST MEXAY IUIOLIAASMU TOBEPXHOCTEH U
) 00BEMaMU ITOTOOHBIX TEN
69 N3o06paxarh n3ydaemble QUTYpHl OT PYKH M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX THCTPYMEHTOB
BoeInonHATh (BBIHOCHBIE) IIJIOCKHE YEPTEKHM W3 PUCYHKOB TPOCTBIX
6.10 00BEMHBIX (UTYp: BHA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEJ
BpalleHus
N3Bnekath, MHTEPHIPETUPOBATH M MPEOOpPa3OBBIBATH HH(OpPMALHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TMPEJACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX
[TpumensTh reoMeTpuyeckrue (QaxKThl AJs PEHICHUs] CTEPEOMETPUUECKUX
6.12 3a7a4, MPEANojararoliX HECKOJIbKO IIIaroB PENICHUs, €CIU YCIOBHS
NPUMEHEHHUS 3aJ1aHbI B SBHOU (hopme
6.13 OrniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI>'ICTBI/I$I CJIOXKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KaKMMH CBOMCTBaMU OHH

o0JazmaroT

6.15

[TpuMeHsTH MpaBUIIO Napaieenunea Npu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJd MEXIYy BEKTOpaMH, CKaJsipHOE€ IMPOU3BEIIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbL

6.17

Haxomuts cymMMy BEKTOpPOB U INPOU3BEICHHUE BEKTOpPA HA YUCIO, YOl
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiiime TreoMeTpUYECKHE 3aJayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XIACHUEC T'COMCTPUUCCKHUX BCIUYHUH I10 o6p33uaM HJIN aJIrOpUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu pCHICHUN CTaHAAPTHBIX

MAaTEMAaTUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHIINE IPOrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3ada4

6.22

IIpuBOIUTE pUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HHU, paCliO3HABaATh MPOABIICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBEC

6.23

[IpumeHsTh MONyYeHHBIC 3HAHWS HAa TPAKTUKE: aHATU3UPOBATH
pearbHbIe CHUTYallMd WM TPUMEHSTHh HM3Y4YEHHBIE MHOHSATHS B Ipolecce
IIOWCKA pELICHUS MaTeMaTu4ecku Cc(HOpMyTUpPOBAaHHON MpOOIEMBI,
MOZIETTMPOBATh pealibHbIC CUTYAIlMH HA S3bIKE T€OMETPHH, MCCIIEI0BAThH
NOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara anreOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

['eomeTpus

7.1

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

CTEPCOMETPHH U CIICACTBUSA U3 HUX

7.2

B3aumHOe  pacmonoxkeHue IOpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpelMBaromuecs npsmele. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: IApaJUICNIbHBIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJUIEIIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh MPSAMOM U IIOCKOCTH. YTIUIBI C
COHAIIPABICHHBIMU CTOPOHAMH, YIOJ MEXKAY TMpsAMBIMM B IIPOCTPAHCTBE.
[TapaniaenbHOCTh MIIOCKOCTEN: MapaljiesIbHbIE MIOCKOCTH, CBOMCTBA MapaliebHbIX
mockoctei. [Ipocreiimme mpocTpaHCTBeHHBIE (DUTYPHI HAa IUIOCKOCTH: TETPadp,

Ky0, mapaJjuieNienune/1, IoOCTPOCHNUE CEUeHU

7.3

[leprieHAUKYIAPHOCTh IPSAMOM U INIOCKOCTH: IEPHEHIUKYISPHBIE IpPsAMbBIE B
IIPOCTPAHCTBE, NPSMBIE ITapaJUIEIbHBIE U NIEPIEHANKYIISIPHBIE K INIOCKOCTH, TPU3HAK
NEPHEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSMOU NEPIIEHAUKYIISIPHOU
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojdl MEXAYy MNpsSMONM M IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHHBIM Yroil JAByrpaHHoro yria. llepnennukynsap wu
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHUE OT NPSIMOM 0
IUIOCKOCTH, MPOEKIUs (PUTyphl HAa TUIOCKOCTh. [lepmeHauKyIsIpHOCTh IIOCKOCTEH:
IpPU3HAK  MEPHCHAMKYISPHOCTHM  ABYX  Iulockocteil.  Teopema o Tpéx

NEPIEHAUKYIIApax

7.4

[loHsiTHE MHOTOIpAHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPDAaHHMKA, BBIMYKJIIBIE M
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEpPTKAa MHOrorpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TpaHU U OCHOBAHMS MPU3MBI, IpsiMas U HAKJIOHHAS IPU3MBI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOyroJIbHbIN Napauieaenune
u ero cBoictia. [Iupamupaa: n-yroapHas nupamuaa, TpaHd U OCHOBaHUE MUPAMU/IBI,
OOKOBasi W IOJIHAS MMOBEPXHOCTb MHUPAMM[bI, NIPABUIbHAS U yCeUEHHAs MUpaMUIA.

DIeMEHTHI IIpuU3Mbl W IIHPAMHIBI. HpaBI/IHBHBIe MHOI'OIr'paHHUKH: IIOHATHUE




IPAaBWJIBHOIO MHOTOTpaHHMKA, INpaBUibHAs NpuU3Ma M MpaBUibHAas NHpaMuia,
IpaBUJIbHAS TPEYTroOJIbHAS MUPaMUJa U IpaBUIbHBIM TeTpasap, ky0. [Ipencrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeudeHus

IIPU3MBI U TUPAMUbI

7.5

CummMeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMO,
MJIOCKOCTH. DJIEMEHTBl CUMMETPUU B MUPAMUJIAX, MMapajuiesieuIe1ax, MPaBUIbHBIX

MHOI'OI'paHHHUKaXx

7.6

Bbluncnenue 351eMeHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOW TMOBEPXHOCTH W TMOJHOM MOBEPXHOCTU NPSIMOH TNPHU3MBI, IUIOIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Msbl. [1mommane 60koBoi
NOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM INHpaMHIbl, TEOpeMa O IUIOIIAIn

yceuéHHoi mupamMuibl. [TonsaTre 06 o0béMe. OOBEM MUpPaMUIBI, TPHU3MBI

7.7

[TogoGHbIe Tema B mpocTpaHcTBE. COOTHOMICHHS MEXTY TUIOMAIMU MTOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

6

I'eomerpus

6.1

[{unuuapuyeckas HTOBEPXHOCTh, 00pa3ylolue MUIMHIPUYECKONH TOBEPXHOCTH, OCh
UWIMHIPUYECKONH mNoBepxHOCTU. LlmnmmHap: ocHOBaHMS U OOKOBask MOBEPXHOCTH,

o0pa3yrolas 1 0chb, TUIOIIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konundeckast TOBEpXHOCTh, 00pa3yIolie KOHMUECKON TTOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInMHa, 0Opasyromas U OCb,
MJI0MIah OOKOBOW M TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAaHUA U OokoBas IMMOBCPXHOCTDH

6.3

Cdepa u map: nentp, paauyc, Juamerp, IIomaab MOBEpXHOCTH cdepbl. BzaumHoe

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

chepsl

6.4

N3o006paxeHune Tea BpalleHUs Ha MI0CKOCTU. Pa3BépTka MUIMHIpa 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
NPSIMOYTOJIBHOTO TapayieNienunena u ciueactBus u3 He€. OO0bEM IIMHApA,

KoHyca. O0bEM 1mapa u miomanb chepsl




[Tomobupie Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy — IUIOMIASIMU

o7 MOBEPXHOCTEH, 00hEMAMU MOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa
Bexktop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOX€EHHE BEKTOpa Ha 4ucio. PasnoxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBmiio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM INIPAaBUII JCUCTBUI C BEKTOpaMU
[IpsmoyronbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpA.
6.10 IIpocreiimue 3amaun B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCIICHHE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopaunaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

BrnameHwe Meromamu JI0Ka3aTeNbCTB, AITOPHUTMAMH PEIICHUS 3ajad;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHATUSMH: OINpE/EIICHHUE,
aKCMoMa, TeopeMma, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; TPUMEHSTH UX; YMEHHE (POPMYTUPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIIOJIB30BaATh MCTOL MaTeMaTHYEeCKOHU HWHAYKIWH,
NPOBOIUTh  JTOKAa3aTEIbHBIC PACCY)KIEHHUS TpPH PpEHICHWW 3a/ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUIBHOCTb  PACCYKICHUN;  YMEHHE
OTIEPHPOBATH TMOHITHSIMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALUU HaJ
MHOXCECTBaMHU, YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I
ammapar Uit OIMCaHUsl PEATBHBIX MPOIIECCOB U SIBIICHUH H MPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPpYrux y‘ICGHBIX npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATHIME: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBaTh TIpadbl Pa3INnYHBIMU

croco0aMu; UCTIOB30BaTh rpadbl IPH PEIICHUH 337124

YMeHHne omnepupoBaTh MOHATHSIMH: HATypallbHOE YHCIIO, IEJI0E YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palMOHAJbHBIM  TIOKA3aTeleM, CTEeNeHb C  JIeHCTBUTEIBHBIM
nokaszarejeM, Jorapupm 4UMcCIa, CHUHYC, KOCHHYC M  TaHTCHC
MMPOU3BOJIBHOI'O0 YHCJIa, OCTATOK 110 MOAYIIIO, PallMOHAJIBHOC 4YHCIIO,
UppalMOHAIFHOE  YHCJIO,  MHOXXECTBA  HATYPAIbHBIX,  IIETBIX,
paloOHAJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJb30BATh
NPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JeMUTeNhb U HauMEHbIIee
oOmiee kpaTHoe, anropuT™M EBKIIMIa npu penieHny 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIMOHHBIMA ~ CHUCTEMaMH  CUHCIICHUS;  YMEHHUE
BBIIOJIHATL BBIYUCIIEHUE 3HAUEHUU U npeo6pa30BaHH${ BI:Ipa)KeHI/Iﬁ cO
CTENEHsAMH MW JorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-PANMOHAIBHBIX

BI:IpB.)KGHHfI; YMCHHC OICPUPOBATH IMOHATHUAMU: TOCICAOBATCIIBHOCTD,




apudmernueckas mporpeccus, reoMeTpHYIecKast mporpeccus,
OcCKOHEYHO yOBIBafoIIasi TreoMEeTpHYecKass TPOrpeccHs; YMEHHE
3aJaBaTh MIOCIICAOBATCIbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHbIX
dbopMysa; yMEHHE ONEPHpPOBaTh TMOHATHSIMH: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMILJIEKCHBIE YHCIIA, MOLYJIb U apPTYMEHT KOMIIJIEKCHOIO
yucia, ¢opMa 3amucH  KOMIUIEKCHBIX  YHCeNl (TeoMeTphuecKas,
TPUTOHOMETpHYECKass W  anreOpanyeckas); yMeTb HIPOU3BOIUTH
apudMeTUYECKHE JIEUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; TPUBOJUTH
HpI/IMepI:I HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHGpI/IpOBaTB
MOHATHSIMU: MaTpuma 2x2 u  3X3, onpenenuTeslb  MaTpUIIbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue onepupoBaTh NOHATHUAMU: pPALUOHAIBHBIE, HppalOHAIbHbIE,
MoKa3aTelbHble, CTENEHHbIE, JIOTapu(pMUUECKHEe, TPUTOHOMETPUUECKHE
YPaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE ONEPHUPOBAThH
MOHSTUSIMU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMA YpPaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME peEIlaTb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IMOMOILNBIO Pa3IMYHBIX NPUEMOB; pelIaTh
YpAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C TAPaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPaBEHCTBA, UX CUCTEMBI JUIsl PELICHHUsS] MaTeMaTUYECKUX

3a]a4 U 3a]]a4 U3 pa3IU4HbIX 00J1acTell HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOUYHOCTD (PYHKIIUH, OTPAaHHMYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (GYHKIIMHA, HAMOOJbIIIEE U HAUMEHbBIIICe 3HAUYCHUS
(GYyHKLIMU Ha IPOMEKYTKE, HEMIpepbIBHAS (DYHKIIHSI, aCHMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPOn3BOaHAs (PYHKINHU, TEOMETPUIECCKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTEHHBIN
MHTErpajl; yMEHHE HaXOOUTh aCHMHTOTHI rpaduka (DyHKIUH;, yMEHHE
BBIYUCIIAT  TPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKIMHA, HaXOAWTh YpaBHEHHE KacaTelbHOM K rpaduky
(GyHKUIMU; yMEHUE HAXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIIOJIb30BaTh MNPOM3BOAHYIO Ul HCCIECIOBaHUS (QYHKIHH,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAYCHUs (YHKIMA; CTPOUTH
rpagKy MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh NPOMU3BOJHYIO IS HAXOXKIEHHUS HAWIYUIIero

PEICHHA B IMPUKIAIHBIX, B TOM YHUCJIC COLHUAIIbHO-D3KOHOMUYCCKHX H




dbuznyecKuX 3a7adax; HAXOIUTh TUIOMIAU U O0BEMBI (DUTY C TTOMOIIBIO
WHTErpaia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKIUH, oOpaTHas
GbyHKIMS, KOMIO3UIMS (QYHKIHMH, JHHEHHAs (QyHKIUSA, KBagpaTHUYHAS
byHKLU, panyoHagbHas byHKIHA, CTEIIEHHAast byHKIHA,
TpUroHomerpudeckne (QyHKuMm, O0OpaTHBIE TPUTOHOMETPHYECKHE
¢yHKUIMHM, TOKa3aTelnbHas M Jorapugmuyeckas (yHKIHU; YMEHHE
CTPOUTHh TpadUKU H3YYEHHBIX (PYHKIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMN, UCTIONB30BaTh TPAadHUKHU ISl U3yUEHHs TPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUN 3a]ad U3 APYTUX Y4YEOHBIX MPEIMETOB M
3a1a4 U3 peasibHOW JKMU3HU; BBIpAXKaTh (POpMyIaMH 3aBUCHUMOCTH MEXIY
BEJIMUMHAMH; HCIOJB30BaTh CBOMCTBA M Tpaduknd QYHKIOMHA s
peleHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C apaMeTpamu; n300pakaTh
Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBA PEIICHUNA ypaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a/Jaud Pa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
¢buHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA M HX
CHUCTEMBbI 10 YCJIOBHUIO 3aJauM, HMCCIEIOBATh IMOJIYYEHHOE pEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOIEIUPOBATH
peajbHble CUTYyallUM Ha $3bIKE MATEMAaTHUKHU; COCTABJISATH BBIPAXKECHMUS,
yYpaBHEHHUs, HEPaBEHCTBA W MX CHCTEMbl 10 YCJIOBHUIO 3a/ayH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJb30BAaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpeHee apupMETHIECKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JUCHEepCHus,
CTaH/JapTHOE OTKIIOHCHHE YHCIOBOTO HaboOpa, YMEHHE W3BIICKATh,
UHTEPIPETUPOBATh WMHGOPMaLIMIO, TPEICTABICHHYIO B Tabiaumax, Ha
quarpammax, rpadukax, OTpaskarolyr0 CBOWCTBA PeallbHBIX MPOIECCOB U
SBJIEHUH; MPEACTABIATh HH(DOPMALIMIO C MTOMOIIBIO TaONUIl U AUATPAMM;
UCCJIEI0BATh CTATHCTHUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIICIOBAaTh COBMECTHBIE HAONIOJACHHWS C TIOMOIIBIO JHArpaMMm

paccenBaHMs U JUHEUHOW perpeccuu




YMeHue oInepupoBaTh IOHATUSMU: CIIYYalHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TI'paUUYeCKUX METOI0B; HPUMEHSThH
(GOpMyNbI CIOKEHUS] M YMHOXEHHUs BEpOSATHOCTEH, (HOpMyiy MOJHOU
BEPOATHOCTH, (popmyny bepHysuin, komOuHATOpHBIE (QaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMM: ClydailHass BEJIWYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, NUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
CllyuaifHOW BeIMYUHBI, (QYHKIHUW paclpelnesNeHuss W  IUIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTEJbHOIO M HOPMAJIBHOTO pPAaclpeAcieHul;
YMEHHME MHCNOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHud JUis
pelleHus 3ajad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEl,
METO/ABI BBIOOPOUYHBIX HCCIIEAOBAHUHM; YMEHHE TPUBOJUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJIBIIMX YHMCENT B HMPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSAX; YMEHHUE ONEPUPOBATh NOHITUAMM: COUETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HbIOTOHA; ymeHHE
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCYKICHHS [T PELLICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD IIOJIyYCHHBIM pE3yIbTaT

YMeHue onepupoBaTbh IIOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIVIA, IUIOCKHHA YOl
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YIroJ, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJUIeIbHOCTh U NMEPHEHINKYISIPHOCTh NPSMBIX U IUIOCKOCTEH, yroJ
MEXIY MNPSMBIMHU, YrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHUE HUCIIOIb30BATh IIPU
pelIeHNH 3a/lady M3ydeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpAa; CTPOHUTH
MaTEMAaTHYECKAE MOJENH C IOMOINBIO T'€OMETPUYECKHX IOHATHH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATHUSAMH: IJIOHIAAb (UTYphl, 00bEM (UTYDBI,
MHOTOTPAaHHHK, NPABIJIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuieienuresn, Npu3Ma, NUpamMuaa, QGurypa M IMOBEPXHOCTb
BpaIlleH!s], HWIMHAP, KOHYC, Iap, cdepa, Imiomans cdepsl, IIOmaIs
NOBEPXHOCTU TMHPaMHJbI, TPU3MBIL, KOHYCa, IMIMHApA, 00BEM KyoOa,

IPSIMOYTOJIBHOTO Tapalijiesienumneaa, MUpaMuabl, TPU3MbL, LWJIMHIPA,




KOHYCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsI KOHYyca M LWIMHApA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepsl, IUIMHIPA, KOHYCA; yMEHHE CTPOUTH CeucHHE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (UTYPHI M TTOBEPXHOCTH
BpALICHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA reOMETpHUYECKUX (UTYp, CaMOCTOATETHHO
(GbopMynHpOBaTH ONpPECIICHUS U3y4aeMbIX (UTyp, BBLABUTaTh TMIIOTE3bI
0 CBOMCTBax M MpPU3HAKaX IeOMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAMUTH Kiaccuukauuoo Quryp mno
pa3IMYHBIM TNpPU3HAKaM, BBIIOJIHATH HEOOXOIMMBIC JOTOJHUTEIbHBIC

MOCTPOCHUS

11

YmMmenune OIICpHUPOBATH IIOHATUAMMU: JABHUKCHHUC B MMPOCTPAHCTBC,
napajieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOHOOMs, TMOAOOHBIE QUTYPHI; YMCHHE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYpPHL, B TOM YHUCIIE B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTYypEe; HCIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHHUS
NpUA PEIICHWW 3a/iady; HAaXOAWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpH pEUICHWH 3aJad M3 APYruxX Y4eOHBIX
NPEMETOB M U3 PEaTbHOHN JKU3HU; YMEHHE BBIUYUCIATH TE€OMETPHUYCCKHEC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIalb, O0BEM, IUIOIIAb TOBEPXHOCTH),
UCTIONB3Yysl M3YYEeHHBIC (DOPMYJIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIbI, TPU3MBI, KOHYCA, HWIMHAPA, TUIOMAAb ChEpBI;
00bEM Ky0a, MPSMOYTOJBHOTO TapaJUIe/IeNuIe/ia, MMPaMUIbI, TIPH3MEI,
IWIMHIpPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

MoTI00HBIX (puUryp

12

YMeHue oneprupoBaTh MOHATUAMU: MPAMOYTOJbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATBHl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IpPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oas3ucy,
CKaJsIPHOE IIPOM3BEJIEHUE, BEKTOPHOE IPOMU3BEIACHHUE, YIOJI MEXAY
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIM METOA
JUISL  peUIeHHs TEOMETPHUYECKHX 3aJad M 3a]ad JPYyrux y4eOHBIX

MIPEMETOB

13

YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_II/II\/'I MCTOA JIs1 PpCHICHUA  3ald4u,
IIOHUMAaHHUC 3HAYUMOCTH MAaTCMAaTUKKW B H3YUCHUU IPUPOAHBIX U
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHUC  pacCllO3HABAThH

IIPOSABJICHUEC 3aKOHOB MAaTCMATHUKH B HCKYCCTBC, YMCHHEC IIPHUBOJUTH




IpUMEPBl  MaTEMaTUYECKUX OTKPBITUH POCCHUMCKOM M  MHPOBOU

MaTeMaTU4YeCKON HayKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

Kon
1 Yucna u BBIYUCICHUS
1.1 HarypanbsHble 1 nesnbie yucia. [IpusHaku 1eIMMOCTH HENbIX YUCel
1o Panmonaneupie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOU, MPOIICHTHI,
’ OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOM cTerneHHu. JlelcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ 1enbiM nokazareneM. CTeneHb ¢ paluoHaIbHbIM NToka3zateneM. CBoiCcTBa
' CTENEHU
Ls CuHyc, KOCMHYC M TaHIT€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHTE€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHbe U HATYpaIbHBIC JTOTapU(HMBI
JeiictButenpHble  unciaa. ApuMETHUECKHE OINepaluud C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYUCIEHUS, PaBUjla OKPYIJIEHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUI
1.8 [IpeoOpa3zoBanue BeIpaKECHUH
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenwie 1 poOHO-palMOHATILHBIC YPaBHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHHs
24 [oxa3zaTenpHbIC U JOTapUPMUUECKUE YPAaBHEHUS
2.5 [enpie 1 1poOHO-paioHATHHBIC HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsbl JUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI




3 OyHKIUHU U TpaduKu
11 Oyukuus, crnocoObl 3amanus ¢yHkiuu. I'paduk ¢yHkumu. BzanmHO 0oOpaTHBIE
' dbyakuun. YérHbie 1 Heu€THBIC QyHKINU. [leproaudyeckue GyHKIIMN
O6nactp ompeneneHuss W MHOXKECTBO 3HaueHWd GyHkumu. Hymu ¢yHKuu.
12 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumymMbl ¥ MUHHMYMbl QyHKIUH. Haubonbiiee u HauMmeHblllee 3HAUYECHUE
(GYHKLIMN Ha TPOMEXKYTKE
13 CrenenHass (yHKIMS C HATypaJlbHBIM M IIeNIbIM TOKa3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS #-0l CTEIIEHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touknm paspbiBa. Acumnrtorel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIMH,
' HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas u reoMeTpudecKas nmporpeccur. @opMyiia CI0KHBIX TMPOIEHTOB
4 Havana maremaTnueckoro aHanunsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 31€MEHTAPHBIX (PYHKITHI
[IpumeHeHne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOONbIero ¥ HAMMEHBINETO 3HAaYeHUsT (QYHKIMH Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpan
5 MHoxecTBa U JJOTUKA
5.1 MHoecTBO, onepaluy Haj MHOXKecTBaMu. JlnarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BepositHOCTB M cTaTuCcTHKa
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€e U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS




7.5

KOOpI[I/IHaTLI 1 BCKTOPLL
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