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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOTO YpPOBHS ISt
obyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa CPEAHEro 001ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPaAMIMI POCCHICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbel 00ecIieunBaeT OBJIAJACHUE KITFOUEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONITUMU OCHOBY VIS CaMOpPA3BHUTHS W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU O0YYarOIIXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpUHM Ha YPOBHE CpeIHEro oOIero
oOpazoBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANPEIMETHBIX U
NPEIMETHBIX PE3YJIbTaTOB OOYyYECHHsS] TEOMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHUpOBaHUA (DYHKIIMOHAIBLHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYCHHS IPYTUX YUEOHBIX TUCHUIUIMH. PazBuTne y oOydarommxcs
MPAaBWIbHBIX MPEICTABICHUN O CYIIHOCTH W MPOUCXOXKJICHUU T€OMETPUUYECKUX
a0CTpakiMii, COOTHOIIEHUH pEaJTbHOTO0 W WACAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOAEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYUHOT'O MUPOBO33PEHUS
ydalmxcsi, a TaKKe KayeCTB MBIIUICHUSI, HEOOXOAMMBIX JJis aJanTalud B
COBPEMCHHOM OOIIECTBE.

['eomertpus siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOECIeYMBaeT BO3MOXHOCTb M3YyYEHHUSA Kak
JTVCIUILIAH €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIIUIeHWe, (HopMUpPyeMoe MpH HU3YYCHUH OOyJaronuMucs
MNOHSATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPKIACHUN
B XOJI€ pEUICHHS TIeOMETPUYECKUX 3aJady, YMEHHE BBIIBUIaTh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEUICHUM 3a7ad €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (pU3UKHU.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH dYenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIMalbHOro ObITHs, (opma
OTPaXEHHSI OKPY’KAIOIIETO MHUpPA, YCIOBUE YCHEHNIHOIO TMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JAeHCTBUTENBHOCTH. OnepupoBaHWE  MOPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIUHSET pa3Hble BUIbI y4eOHONW U TPYAOBOW JESITEIBHOCTH,
SBIIAETCSI OJHMM W3 MPOQPECCHOHATIBHO BAXXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3a7adya (HOpMUPOBAHUS Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTU M0 MHOTUM HaIPaBJICHUSM.

ens ocBoenust mporpamMmmbl yueOHOro Kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE 00yueHus — oOmeoOpazoBarebHOE U OOLIEKYJIbTYpPHOE pAa3BUTHE
oOyyaronuxcst — yepe3  oOecrnedyeHWe  BO3MOXKHOCTM  NPUOOPETeHHs U
UCIIOIBb30BaHUsl CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JIEWCTBUH,
CHEeU(PUYHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa3oBaHus
0 CTIEIMAIBHOCTSIM, HE CBA3aHHBIM C NMPUKIIAHBIM UCIIOJIb30BAHHEM I'€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeIHA3Ha4YeHa s
00ydaromuxcsi CpeAHEH IIKOMbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME MAaTeMaTH4YECKHE YMEHMsI, CBA3aHHbIC
CO chneuu(puKod TeOMETpUU U HEOOXOIMMBbIE JIi XKU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T€OMETpHIO Ooiee
riIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B NPOPECCUOHATBHON AESITENbHOCTH.

JlocTikeHHe 1eTu OCBOCHHS TMPOrpaMMbl OOECIIEUMBAETCS pElIEHUEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

. dbopMHupOBaHUE TPENCTABICHUS O TEOMETPUU KaK YacTH MHPOBOU
KYJIbTYPBI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;
. dbopMupoBaHUe TMPEACTABICHHS O MHOTOTPAHHHMKAaX ¢ Telax

BpaliCHHUA KaK O BaXXHEHUIINX MaTeMaTUYSCKUX MOACIAX, HO3BOJAIOIMINX
OIIMCBIBATb U U3YyYaThb PA3HBIC ABJICHUA OKPYKAIOIICTO MHUPA,

. dbopMupoBaHHEe YMEHHS paclioO3HaBaTh Ha 4YepTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOTPAHHUKH U TeJla BpalllCHUS;

. OBJAJCHUE METOJAMHU pEIICHHS 3aJa4 Ha TOCTPOCHHS Ha
U300paKEHUSX TPOCTPAHCTBEHHBIX (PUTYD;

. dbopMHUpOBaHWE YMEHHSI ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOI'PaHHUKAX U TEJIaX BPALIEHUsI U UX OCHOBHBIMU CBOMCTBAaMU,;

. OBJIQJICHUE AJITOPUTMAaMM PEIIEHUsS OCHOBHBIX THUIIOB  3a]1ad;

(dopMupoBaHrUE yMEHUS MPOBOIUTH HECIOXKHBIE JOKA3aTEJbHbIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTHYECKUM COJIEP)KAHUEM;
. pa3BUTHE  WHTEUIEKTYAJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEN
oOyyJaronuxcsi, IMO3HABaTEIbHOM AKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIICHHUS;
. dbopmupoBaHue  (PYHKIMOHAIBHOW  TIPaMOTHOCTH, PeJIEBaHTHOM
r€OMETPUU: YMEHHE paclo3HaBaThb MPOSBICHUS TE€OMETPUUYECKUX TMOHATHM,



OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX JKU3HEHHBIX CHUTyalUsiX MU IpHU
U3y4YEHUU JIpyTUX y4eOHBIX TMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POopMyaMpoBaTh HUX Ha SA3BIKE TE€OMETPUM M CO3/1aBaTh
r€OMETPUYECKUE MOJEIN, IPUMEHATh OCBOCHHBIM I'€OMETPUYECKUM amnmapar s
penieHnss NPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLICHUBATH
IIOJIyYEHHBIE PE3YIIbTATHI.

OTAMYUTENBEHON OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIOUEHHE B KypC

CTEPEOMETPUM B HAYaJe €ro H3y4YeHUs 3aJay, pellaeMblIX Ha YPOBHE
WHTYUTHBHOTO MO3HAHMUS, ¥ OMpeIeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIJIEHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3yYECHHIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
PAKTUYECKON JEATENbHOCTH. Pa3zBUTHE MPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET pEUIeHus 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00Opa3oB M  3aJad HA  ONEpPHPOBaHUE
IPOCTPaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a HPOBOAUTCA C OMOPOW Ha
HArJIAIHOCTh, @ OINEpUpOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUS.

OcHoOBHBIE conepkaTenbHble TUHUKM Kypcea «l'eomerpun» B 10-11 kmaccax:
«MHororpanHukm», «IIpsMbIe U TIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacmpenensiercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W MO TOJaM
00yueHHUst Ha YPOBHE CpeIHEr0 00IIero o0pa3oBaHusl.

Conepxxanue 00pa3oBaHHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacnpelnel€HHbBIM M0 TofaM oOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJQJCHHE TE€OMETPUUYECKUMU
MNOHATHUSIMU Y HABBIKAMM OCYILIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYIIATENIBHO, C
COOJII0/IEHNEM TIPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
oOILIyI0 CUCTEMY TI€OMETPUYECKHX MPEICTABICHUN OOyYarolUIUuXcs, pacIiupss U
yrayonsis e€, o0pasys MpoYHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 kinacce u 1 yac B
Henento B 11 kimacce, Bcero 3a Ba rojia o0ydenus - 102 yueOHbIX yaca.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEpeCEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnenpsHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTUIBI C
COHANpPABICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajielibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUIockocTed. [lpocreiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapayieenunea; MIoCTPOCHHE CEUCHHI.

[leprieHIMKYISAPHOCT NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC IIPSAMBIC B
IIPOCTPAHCTBE, IPsIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJIa.
IleprieHaMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT MOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYNAPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJI0CKOCTEN. TeopeMa o TpEX MepHeHIuKyIsIpax.

MHororpaHHuKHU

IToHsATHE MHOTOIPAaHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OTPAHHUKA, BBITYKIIbIC
Y HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: n-yronpHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPHU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csorcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBas M MOJIHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceuéHHasg MnHupaMuga. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MA U
OpaBWiIbHAs NUPaMUAQ; NPAaBWIbHAS TPEYrojbHAas NUpaMUa M MPABWIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBWIIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
noaeKa’Ip u ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTA.  DJEMEHThl CUMMETPHMM B NHpPaMHIax, HapajUielenunenax,
IIPaBUJIBHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JIuaroHaiu, YIJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABHIBHON MUPAMMIBI,
TeopeMa O IUlomand yceuéHHoW mmpamuabl. [lonstne 006 o00béMe. OOBEM
NUPAMHU/JIbI, TPU3MBL.

[Tono6nesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas MOBEPXHOCTH, oOpasyroliue UIUHAPUYIECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas MU OCh; IUIONIaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH noBepxHocTu. KoHyc: OCHOBaHME U BepIlInHa, 00pa3yromas
U OCh, IUIOMaAb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
0o0pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u miap: 1EHTp, paauyc, AUAMETP; IUIONMIA[lb MOBEPXHOCTU CQEPHI.
B3anMHoe pacnionoxkenue chepsl U MIIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe;
JI01a/1b CEephI.

N3obpaxkeHue Te BpallleHus Ha MII0CKOCTU. Pa3BépTka uInHIpa U KOHYca.

KomOunanuu Ten BpamieHMs M MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIICHUS.

[Tonsatue 06 o6nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 He€. OO0bEM HMWIMHApPA,
konyca. O0BEM 1mapa u miIomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOT0OHBIX TEll.

Ceuenuss mwimHApa (TapajuielbHO W MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIUHY), CECUCHUS
mrapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B poctpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha yucio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBunio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JEUCTBUUA C BekTopamu. [IpsisMmoyrosibHas —cucrema



KoopauHat B npoctpaHcTBe. Koopaunatel BekTopa. IIpocreinmme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalIIpHOE TPOU3BEICHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBII
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUMUSAMHY ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
K HKCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM ITYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy IyIIETO.

JcTreTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMAaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIECHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pazimuuHbIM  chepaM  NPodEeCCUOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W Ppeanu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCKOMy OOpa3oBaHUI0 U
caM00Opa30BaHUIO Ha TPOTSIKEHWU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHMUMAHUEM BIIHMSHUS
COIMAJIbHO-O)KOHOMUYECKHUX IPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLUAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMAaTUYECKUX 3HAHWM JIsI pEIIeHUs 3a/1ad B
00JIacTH  OKpYyXarlleil cpelabl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJI1 OKPYKAIOIIEH CPEbl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM U  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEeMaTUYECKOW Haykh Kak cdepbl UYeTOBEYECKON ACSATEIBHOCTH, JTAroB €&
pa3sBUTUS M 3HAYMMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO M HCCIEIOBATENBCKYIO JIESITEIBHOCTh
VH]/INBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yabTaThl OCBOCHHUS MPOrPaMMBbI YYeOHOTO TMpeaMeTa
«Maremartuka XapaKTEPHU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1) Vuusepcanvhvie  noznasamenwvhvle  Oelicmeus,  obecneuusarom
Gdopmuposarue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJycaowe2o  mMupa,  NpuMeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue AeicTBUs:

. BBISIBIISITh M XapaKTepU30BaTh  CYIECTBEHHbIE  IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TIOHSATUH, OTHOIICHHH MEXIy TMOHATHIMU;
dbopMyIMpOBaTH ONPEACIICHNs TIOHITHI;, YCTAHABINBAThH CYIIECTBEHHBIA MPU3HAK
KJaccu(UKaluuy, OCHOBAaHMS s OOOOIIEHMsT M  CpPaBHEHMs, KpHUTEpUU
IIPOBOJIUMOTO aHAJIN3a;

. BOCIIPUHUMATh, (HOPMYJIUpOBaTh W MPeoOpa3oOBbIBATH CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE,
. BBUSIBISIT ~ MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U

npoTuBOpeursi B (pakTax, JaHHBIX, HAOTIOJCHUSIX U YTBEPXKICHUSX; MpeajiaraTh
KPUTEPUU [JIS BBISIBJIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNIL;

. JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX U
VHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;



. OPOBOJUTh  CAMOCTOSITEIBHO  JI0KQ3aTelIbCTBA  MaTeMaTHYECKHX
YTBEPXKIICHUN (MpsMbIE W OT TWPOTHUBHOIO), BBICTPAWBATH aPTyMEHTAIIHUIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKJICHHS U
BBIBO/IbI;

. BEIOWPATH CIOCOO perieHrs ydaeOHo# 3a1aun (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  YyU4E€TOM
CaMOCTOSITENIHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

. UCIIOJIB30BaTh  BOIMPOCHI KaK HMCCJIEAOBATEIbLCKUNH HWHCTPYMEHT
no3HaHus; HOPMYIUPOBATh BOMPOCH], (UKCUPYIOIIHME MPOTHUBOPEUHE, MPOOIIEMY,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APTYMEHTHPOBATH
CBOIO MO3ULIHI0, MHEHHUE;

. IPOBOJAUTh  CAMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  SKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
SIBJICHUSI, TIPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTaMHU, SBICHUSIMH,
MPOIIECCAMH;

. CaMOCTOSATENbHO  (opMyJUpoBaTh OOOOIICHWS W  BBIBOABI IO
pe3yabTaraM  MNPOBEAEHHOrO  HAOMIONECHUS,  KCCIENOBAHUS,  OLICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

. MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOIIECcCa, a TAKXKE BbIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

PabGora ¢ unpopmanmeii:

. BBISIBJISITH  I€PUIIUTHI HUHGOPMAIlUM, JaHHBIX, HEOOXOIWMBIX IS
OTBETa Ha BOIPOC U ISl PEIICHUS 3a]1auu;
. BBIOMpaTh HWHGOOpPMAIMIO U3 HCTOYHUKOB PA3JIUYHBIX THIIOB,

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U  HHTEPIPETUPOBATH  MHGOPMAIIIIO
Pa3TUYHBIX BUOB U (OPM MPEACTABICHHUS;

. CTPYKTYpUPOBaTh HWH(MOpPMAIMIO, TPEICTABIATh €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TPahUUIECKH;
. OIICHUBATh  HAAEKHOCTh  HWHPOPMAIIMM  TIO  CAMOCTOSITEIIbHO

c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

2) VuueepcanvHvie KOMMYHUKAMUGHble Oelicmsus, 0Oecnedusarom
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 0OVUAIOUWUXCAL.

Oomenne:

. BOCIIPHHUMATh H (OPMYJIUPOBATh CYXJICHHUS B COOTBETCTBHH C
YCIIOBHSIMU M TIEJISIMU OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOYKY
3pEHUS B YCTHBIX M ITMCBMEHHBIX TCKCTaX, JaBaTh IMOSCHCHHUS 110 XOAY pEUICHUS
3aJ1a4yd, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

. B X0Jie 0OCYXKJICHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoi
TEeMBI, TPOOJIEMBI, pelaeMoi 3aJa4yu, BHICKA3bIBaTh MJCH, HAIICJCHHBIC HA TTOMCK
pEIIeHUS; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh PA3IUYUe W CXOACTBO TO3UIMN; B KOPPEKTHOU (opme
(dbopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



. OPEICTaBIsATh  pe3ydbTaThl  pEUICHUs  3a7aud, HKCIEpPUMEHTa,
UCCIIEJIOBAHMSI, NPOEKTA; CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUU U 0COOEHHOCTEN ayIUTOPHUH.

CoTpyaHuvecTBO:

. NOHMMAaTh W  HUCHOJb30BaTh NPEUMYINECTBA KOMaHAHOW U
WHJAMBUIYAIbHON pPaOOTHl MpH peUIeHHH Y4YeOHBIX 3aJad; NPUHUMATh IIelb
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OpPraHU3allii0 COBMECTHOM paloTHI,
pacnpenensiaTh BUIbI padOT, AOrOBapHBaThCsA, OOCYXIaTh MPOLIECC U PE3YJIbTAT
paboThl; 00001IaTh MHEHUSI HECKOJILKUX JIFOCH;

. y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCykIaeHusi, oOMeH
MHEHHH, «MO3TOBbl€ LITYPMBI» M HHBIE); BBIIOJIHATH CBOIO YacThb padOThl U
KOOPAWUHHUPOBATh CBOM JCHCTBUS C JPYrMMH YIEHAMH KOMaH[bl, OLIEHHUBATH
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBHUSL.

3) VHueepcanvhvie  pezynamuenvle  Oelicmaus, obecnequsaom
Qopmuposanue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:

. COCTaBIATh IUIAH, AJITOPUTM pEIICHUs 3aladd, BBIOMpPATH CIOCOO
pemieHuss ¢ y4€TOM HMMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BApUAHTHl PEIICHUH C Y4YETOM HOBOU
uH(popMauu.

CaMOKOHTPOJIBb:

. BJa/IeTh HaBBIKAMM IIO3HABATEJIbHON pe(QIEKCUU KaK OCO3HAHUS
COBEpLIAEMbIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh
crocobaMM CcaMOIIPOBEPKH, CAaMOKOHTpPOJS Ipoliecca M pe3ysibTaTa pEIIeHUs
MaTeMaTHYEeCKOM 3a/1auH;

. OpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU
3aJla4, BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJACHHBIX OIIHUOOK, BHISIBICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIIM U YCIOBUSAM, OOBSICHITH
NPUYUHBI JOCTH)KCHUS WM HEAOCTHXKEHUS PE3yJbTaTOB JACSITENIbHOCTH, HAXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilepeyens (KoandukaTop) npoBepseMbIX
TPeOOBaHMI K MeTanpeAMeTHbIM Pe3yJibTATaAM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbI CpelHero o0uero o0pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K METAPEAMETHBIM pe3yIbTaTaM
IPOBEPSEMOT | OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPETHETO
0 TpeOOBaHUs oOwero oopa3oBaHus

1 [To3HaBaTenbHbIE YHUBEpCAIbHBIE yueOHBbIC NCHCTBUA (nanee -

YY)




1.1

ba3oBrie nornueckne ecTBUA

1.1.1

VYcraHaBauBaTh CYIIECTBEHHBIN NMPHU3HAK WM OCHOBAHMS IS
CpaBHEHHS, KJIacCU(PUKAITUU U 0000IICHUS

1.1.2

Br1sBsATE 3dKOHOMCPHOCTH )41 IMPpOTUBOPCUYUA B
pacCMaTPUBACMBIX ABJICHUAX

1.1.3

CamocrosTennbHO  (OPMYJIUPOBaTh WU AKTyaJIU3UPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNsTh IICIM JIeATCILHOCTH, 3aJaBaTh IapaMeTpbl |
KPUTEPUH UX JOCTHIKCHHSI

1.14

Bnocuts KOPPEKTUBBI B JIEATEIbHOCTD, OIICHUBATh
COOTBETCTBUE  PE3yJbTaTOB  LEJISAM, OLEHUBAThb  PUCKU
MOCJIEJICTBUM AeITEIbHOCTH

1.1.5

Pa3BuBaTh KpeaTMBHOE MBIIUICHUE MPH PEIICHUH XHU3HEHHBIX
npobiieM

1.2

bazoBrie ucciaenoBaTenbCKUE ICUCTBUSI

1.2.1

Bnanerp HaBbIKaMU y4eOHO-MCCIIEIOBATEIHCKOM U MPOECKTHOM
JIeATEIIbHOCTH, HABBIKAMU pa3pelieHus npooiemM

1.2.2

OBnaieHMEe BHAAMHU JEATENBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAHMSI, €T0 UHTEPIIPETAIIMH, PE0OPA30BAHUIO U TPUMEHEHHUIO
B Pa3JIMYHbIX YYEOHBIX CUTyalUsX, B TOM YHCII€ IPH CO3JIaHUU
y4eOHBIX U COLMATbHBIX TPOEKTOB

1.2.3

CDOpMI/IpOBaHI/Ie HAay4YHOI'O TUlla MbIIJICHUS, BJIAJICHUC Hﬂy‘-lHOfI
TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITIOHATHUAMHU U MCTOAAMH

1.2.4

BpIsBISATS MPUYMHHO-CIIEICTBEHHBIC CBSI3U U AKTYyaJIM3UPOBATh
3a7lady, BbIABUTaTh THUIIOTE€3y €€ PEUICHUsA, HaXOIUTh
apryMEHTHI JJISl JOKA3aTeIbCTBAa CBOUX YTBEPKICHUM, 3a/1aBaTh
apaMeTpbl U KPUTEPUU PEIICHUS

1.2.5

AHaJ'II/I3Hp0BaTL IMOJIYUYCHHBIC B XOJAC PpCHICHUA 3aJa4Hu
pe3yJjibTaTbl, KPHUTHYCCKH OLOCHHBATL HUX JOCTOBCPHOCTD,
IIPOTrHO3UPOBATH U3MCHCHHC B HOBBIX YCIIOBUAX

1.2.6

YMeTh  MEepeHOCUTh 3HAaHWS B II03HABATCIBHYID U
MPAKTUYCCKYIO 00JIACTH KU3HEICATCIbHOCTH;

YMETh HMHTETPUPOBATh 3HAHUS M3 Pa3HBIX IMPEIMETHBIX
oOnacreii;

OCYILIECTBIIATH IIEJICHAPABICHHBIN MTOMCK TIepeHoca CPeJICTB U




CIIOCOOOB IEUCTBUS B TPO(PECCHOHATBLHYIO CPEeIy

1.2.7

CrnocoOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY TOUCKY
METO/IOB  PEIICHHsS MPAKTHYECKUX 3a/]ad, MPUMECHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

CTaBUTh ®  (GOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B
o0pa30BaTeILHON NEeATEITLHOCTH U JKU3HEHHBIX CUTYyAITHsX;
CTaBUTH MPOOJIEMBI M 3aJ1a4yH, TOMYCKAIONNEe albTePHATUBHBIE
pEIICHMSI;

BBIJIBUTATh HOBBIC HUJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXOIBI U
pEIICHHSI;

pa3pabaTeiBaTh TUIAH PEIICHUS MPOOJIEMBl C y4EeTOM aHaimu3a
UMEIOINXCS MaTEPUATBHBIX M HEMaTEePHAIBLHBIX PECYPCOB

1.3

Pabota ¢ undopmanuei

1.3.1

Bnaners HaBbikamMu moJyuyeHUs MH(pOpMALMM U3 MCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOATENIBHO OCYIIECTBIATH IIONUCK, aHAJIU3,
CHUCTEMAaTH3AlMI0 U WHTEPIPETAINI0 HHPOPMAIUH PA3TUIHBIX
BUJIOB U (DOPM TIpEACTABICHUS

1.3.2

Co3nmaBath TEKCTHI B pa3IHYHbIX (opMarax C ydeToMm
Ha3HauYeHUs WH(OpMAIMKM W 1ENEBON ayauTOpWU, BhIOHMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTU3AINH

1.3.3

OHGHI/IBaTB HOCTOBCPHOCTDL, JICTUTHUMHOCTD I/IH(i)OpMaHI/II/I, cC
COOTBCTCTBHC IIPABOBBIM H MOPAJIbHO-THUYCCKHUM HOPMaM

1.3.4

Hcnonp3oBaTh CpelcTBa UH(OPMAITMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTMA B PEIICHHWH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AIMOHHBIX 337129 ¢ COOI0ICHIEM
TpeOOBaHUI IPTOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHusi, MPaBOBBIX W OSTUYECKHUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH

1.3.5

Bnanetes HaBbIKaMM pacro3HaBaHUSI U 3AIIUTHl MHPOPMALINH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH

Kommynukatususie YV /|

2.1

OO01enne

2.1.1

OCYH_ICCTBJ'ISITB KOMMYHHUKAIIMU BO BCCX C(I)ean KHU3HU,
BJIAACTH pa3JIMdYHbIMU crocodbaMu O6HICHI/IH )41 BSaHMOHCﬁCTBHH

2.1.2

PaBBCpHYTO U JIOTUMYHO M3JlaraTb CBOIO TOYKY 3pCHUA C




HCIIOJIb30BAHUCM A3BIKOBBLIX CPCICTB

2.13 AprymMEHTUPOBAHHO BECTHU AUAJIOT
3 Perynarususie YV /|
3.1 CamoopraHuzanus
3.1.1 CamocTosTENBHO OCYIIECTBIISTh II03HABATEIBHYIO
JIEATEIIbHOCTb, BBISIBIISITh POOJIEMBI, CTaBUTH u
dbopmyHpoBaTh COOCTBEHHBIC 3agadyd B 0OOpa3oBaTEIbHOM
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;
JIaBaTh OLICHKY HOBBIM CUTYallUsIM
3.1.2 CaMOCTOSITEIBHO COCTaBJIATh IUTAH pEHIeHUs TpoOJIeMbl ¢
Y4E€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTCHUM;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 32 PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
crocoOCTBOBAaTh (POPMHUPOBAHUIO UM TMPOSIBICHUIO IIUPOKOH
APYJUILIMM B Pa3HBIX 00JACTAX 3HAHUU
3.2 CaMOKOHTPOJIb
3.2.1 JlaBaTb OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBHI B
NeSITeTbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIETISIM
3.2.2 Brnanete  HaBblKaMM ~ TO3HABAaTENbHOM  pediexkcun  Kak
OCO3HaHMsl COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMbl pPeQIeKCUU Il OLEHKH CHUTYallHH,
BBIOOpA BEPHOT'O PEIICHUS;
YMETh OIICHUBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS
M0 UX CHUKEHUIO
33 OMOIIMOHAJILHBIN WHTEJIJICKT, MpeIoaaraonun
c(hOpMHUPOBAHHOCTH:

CaMOpETYJIMPOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE
MIPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJICHUE, CIIOCOOHOCTh
aJalITUPOBATHCS K AMOIIMOHAJIbHBIM U3MEHEHUSIM M MPOSBISATH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMW, BKJIIOYAIOIIEW CTPEMJICHHE K
JOCTI)KCHUIO LEJIH U YCHEXy, ONTUMHU3M, WHULIHUATUBHOCTD,
YMEHUE JEUCTBOBATh, UCXO/ U3 CBOMX BO3MOKHOCTEH




HPEIMETHBIE PE3YJIBTATDBI
10 KJIIACC

OnepupoBath MOHATHAMH: TOUKA, MPSAMas, MIIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX IPH PELICHUU
reOMETPUYECKUX 3a]1ay.

OmnepupoBaTh NOHATUSMU: MAPAIEITBHOCTh U MIEPICHIUKYISIPHOCTD TPSIMBIX
Y TIJIOCKOCTEHN.

KnaccupunupoBaTe B3aUMHOE pACIIOIOKEHHE NPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSAMH: ABYTPAaHHBIM yToJd, TpaHW ABYTPAHHOTO YTJa,
pebpo NBYrpaHHOTO YTJa; JTUHEHHBINA Yrojl ABYTPaHHOTO yTia; TpajycHas Mmepa
JBYTPAHHOT'O yTJa.

OnepupoBaTh MNOHSATUSAMM: MHOTOTPAaHHHUK, BBINYKJIBIA U HEBBITYKJIbINA
MHOTOTpPaHHHK, SJIEMEHTHl MHOTOTPaHHUKA, TIPAaBUIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHUpamMuaa; MpHU3Ma,
IpsIMOYTOJIbHBIN NapaUIesIenuIe, Kyo).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
Ki1accu(uKanuy  (BBITYKIbIE W HEBBINYKIbIE MHOTOTPAHHHMKH; IPaBUIbHBIC
MHOTOTPaHHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIATICIBI ).

OnepupoBath MOHATHAMH: CEKYIIas TNIOCKOCTh, CEYE€HNE MHOTOTPAaHHHUKOB.

OOBACHATD MPUHIIMIIBI TOCTPOSHUS CEUECHUH, UCTIONB3YsI METOJI CIIENI0B.

CrpouTh ceyeHUS MHOTOIPAaHHUKOB METOJOM  CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) IIOCKHE YEpPTEKU M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYyp: BUI
CBEpXy, COOKY, CHU3Y.

Pematp 3aaun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEIHUMH MO 00pa3iam WiH
QIropuTMaM, TMPUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOAbl MpPH PpEIICHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIYUCIIEHHUE PACCTOSHUN MEXIy JBYMs
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIHBAIOIIUMUCS TTPSIMBIMHU.

Pematp 3aaun Ha HAXOXKJCHUE T€OMETPUUYECKUX BEIHUMH MO 00pa3iam WiH
QIropuTMaM, IMPUMEHSS HW3BECTHHIE AHAJUTUYECKHE METOAbl MpPHU PpEIICHUU
CTaHJAPTHBIX  MaTEeMAaTWYEeCKMX 3aJad Ha BBIYUCIEHHE YIJIOB  MEXIY
CKPCIIMBAOIIUMUCSA TPSIMBIMUA, MEXIy TMNPSIMOH H  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPAaHHBIX YTIIOB.

Boruncnsate 00bEMBI U IJIOMAAN MTOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMypja) € MOpuMeHEeHHeM (OpMys; BBIYMCIATH COOTHOLICHHS] MEXAY
TUIOIIAASIMUA TOBEPXHOCTEH, 00bEMaMHU 1MO0T0OHBIX MHOTOT PAHHUKOB.



OnepupoBaTh NOHATUSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HAa 4YepTekax U
pUCYHKaXx.

[IpumensTb reomeTpuyeckue (akTbl UIsl PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaraloIluX HECKOJIBKO IIaroB PELICHHUS, €CIIA YCIIOBHS IPUMEHEHUS
3a/1aHbl B IBHOU (hopMme.

[IprMenaTs mpocCTEHIINE NOpPOrpaMMHBIE  CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTE NpUMEpPHl MAaTEMaTHUYECKMX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMSA HA IPAKTUKE: AHAJIU3UPOBATh PEATbHBIE
CUTyallUd W IIPUMEHATh HW3YYEHHBIC IIOHATHsS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTHyecku Cc(HOPMYIHPOBAHHON MPOOJIEMbl, MOJAEIUPOBATh pEaJbHbIC
CUTyallUM Ha s3bIKE TIE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KUIACC

OnepupoBaTh TOHATHSAMU: [HJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yronme
HWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHJIpP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromye KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOH, OCHOBAaHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOIMIAAM  TOBEPXHOCTEH  TeJl  BpalleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (Hopmy.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
OMHCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaICHUS.

BbIYucisITh COOTHOIICHUS MEXAY IUIOMIAISIMU TMOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEI.

N3o0pakath m3ydaemble (QUTYpPBI OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.



BrInonHsaTh (BBIHOCHBIE) IIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MPeoO0pa3oBbIBaTH HH(MOpPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTEXKaxX U
PHUCYHKaXx.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BrImonmHATE  JEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaTaf0T.

[TpumeHsTh paBUIIO Napasuieeune 1a.

OnepupoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, Yroyi MEXIy
BEKTOpaMH, CKaJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAaHAPHBIC
BEKTODBI.

HaxoauTs cymMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YKCIO, YTOJI MEKIY
BEKTOpPAMHM, CKaJIpHOE [MPOU3BEACHUE, pPACKIAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[IpumensTe TeomeTpudeckue (aKTbl Ui PEUICHHS CTEPEOMETPUUYECKUX
3aJ1a4, MPEeoIaraouX HECKOJIBKO I1aroB PELIEHUs], €CIU YCIOBHS TPUMEHEHHUS
3a/laHbl B IBHOU (hopMme.

Pemarp mpocreiiiiie reoMeTpruecKkue 3aJayd Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOIA.

Pemarp 3amaunm Ha 0KAa3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUU W
HaXO0KJIeHUEe FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wi aJlrOpuTMam, MpUMeEHss
U3BECTHBIE METObI TP PEIICHUU CTAaHAAPTHBIX MAaTEMaTHYECKUX 3a/1ay.

[IpuMmeHaTs mpocTedlive NPOrPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1a4.

[IpuBoauTh NpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpPHUPOJAE H
YKU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh TONMyYCHHBIE 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATh pEallbHBIC
CUTyallii W TPHUMEHATH HW3yYCHHbIE MOHITHS B TIPOIECCE MOWCKA PEIICHUs
MaTeMaTH4eckKd CGHOPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATh peaJbHbIC
CUTyalldd Ha $3bIKE TEOMETPUH, UCCIEA0BAaTh IOCTPOEHHbIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEM, anmnapara ajareophl; pemarth
NPaKTHYECKUE 33]]a4H, CBSA3aHHBIE C HAXOXKJICHHEM I€OMETPUYECKIX BEIHUNH.

PABOYAS HPOI'PAMMA YUUTBIBAET PABOYYIO
INPOTPAMMY BOCIIMTAHHMA YEPE3 LIEJIEBBIE OPUEHTUPHI
PE3YJIBTATOB BOCIIUTAHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N¢ KosmnuecTBo yacos
DJIEKTPOHHBIE
n| HaumeHoBaHuWe pa3iesioB u (un¢posbie)
KonTtpouabsn IIpakTHYeck
/ | TeM mporpaMmmsl Bcero o0pa3oBaTejibHbIE
ble padoThI ue padboTbl
n pecypchl
but6mmoreka [JOK
BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/1¢209
e37
[IpsiMbIe M TUIOCKOCTH B
Bbubnuoreka [JOK
MIPOCTPAHCTBE.
12 1 https://m.edsoo.ru/1¢209
[TapanienbHOCTh NPSIMBIX U 37
IJIOCKOCTEN T
IlepneHAUKYIIPHOCTH Brbmrorexa HOK
p yip . 12 https://m.edsoo.ru/1¢209
MPSIMBIX U TJIOCKOCTEH
e37
bu6mmorexa [IOK
VYribl MeXAy NPSMBIMU U
10 1 https://m.edsoo.ru/1¢209
MJIOCKOCTSIMU
e37
bu6mmoreka [IOK
MHororpaHHuKu 11 1 https://m.edsoo.ru/1¢209
e37
bu6mmoreka [IOK
OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/1¢209
e37
[ToBTOpEHME: ceueHus, 4 1 bubnmnoreka [JOK



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

PacCTOSIHUS U YTJIbI

https://m.edsoo.ru/1¢209
e37

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



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

11 KITACC

Ne KosmnuecTBo yacos
DJIeKTPOHHBbIE
HaumenoBanue
(uudgposrbie)
Il | pa3jejioB U TeM Kontpoubnsl | IlpakTtudecku
Bcero o0pa3oBaTe/ibHbIE
/ | mporpamMmbl e pa6oTnl e padoThI
pecypcsl
n
bubmuorexa [JOK
1 Tena BpaieHus 12 https://m.edsoo.ru/1¢209¢3
7
bub6nuoreka [JOK
2 OO6bEMBI TEN 5 1 https://m.edsoo.ru/1¢209¢e3
7
BexTops!l u bubnnorexa HOK
3 KOOPJMHATHI B 10 1 https://m.edsoo.ru/1¢209e3
POCTPAHCTBE 7
[ToBTOpEHUE,
oGoGmeHe bu6mmoreka [IOK
4 ’ 7 1 https://m.edsoo.ru/1¢209¢3
CUCTeMAaTU3aIHS ;
3HAHUU -
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0
I[TPOI'PAMME



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

IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

N Kosnn4yecTBo 4yacos
I KonTpoas
Tema ypoka Bce P IIpakTHyec
/ HbIE
ro KHe padoThl
n padoThI

Jlara
H3Y4YeH
usi

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

OCHOBHBIE TTOHSATHSA
CTCPCOMETPHU: TOUYKA, IIpsAMasd,
IIJIOCKOCTh, IPOCTPAHCTBO.

n300pakeH1e MHOTOTPaHHUKOB

bubnuoteka
[IpaBuna nzobpaxeHus Ha OK
PHUCYHKaX: U300paKeHUS 1 o
. https://m.edsoo.ru
MJIOCKOCTEM, MapaienbHbIX
- 11ap /aecc77cd
HpSIMBIX (OTPE3KOB), CEPEIUHbI
otpeska. CrapToBast
JTMarHOCTHKA
bubnmoreka
[TonsTus: mepecekaromuecs oK
IJIOCKOCTH, IEPECEKAKOLINECS 1 R
https://m.edsoo.ru
npsiMasi ¥ MI0CKOCTh
P /2d829¢99
bubnmnoreka
[TonsTus: mepecekaromuecs oK
IIJIOCKOCTH, NEPECEKAIOLINECS 1 R
https://m.edsoo.ru
npsiMasi ¥ MI0CKOCTh
P /db685¢73
3HaKOMCTBO C bubnmnoreka
MHOTOTpaHHUKaMH, 1 HOK

https://m.edsoo.ru



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

Ha PUCYHKaX, Ha
MPOEKIMOHHBIX YepTexkax

/a63959ed

Hauanwsubie cBegeHus o kyoe u bubnnoreka
MAPaMUJIE, UX PA3BEPTKU U LHOK

Mojenn. CedeHust https://m.edsoo.ru
MHOTOTPaHHUKOB /b30dff38
Hauanwsubie cBeenus o kyoe u bubnnoreka
MAPaMUJIE, UX PA3BEPTKU U LHOK

Mojenn. CedeHust https://m.edsoo.ru
MHOTOTPaHHUKOB /3d8ffd32
Ilonsarue 06 akCHOMaTHYECKOM bubnnoreka
IIOCTPOCHUU CTEPEOMETPHU: 1HOK

aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru
CJIEICTBUS U3 HUX /OccScéfe
Ilonsarue 06 akcCHOMaTHYECKOM bubnnoreka
IIOCTPOEHUU CTEPEOMETPHU: 1HOK

aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru
CIENCTBHS U3 HUX /239¢8cb4
Ilonsarue 06 akcCHOMaTHYECKOM bubnnoreka
IIOCTPOCHUM CTEPEOMETPHU: 1HOK

aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru
CIENCTBHS U3 HUX /65¢6b106
Ilonsarue 06 akcCHOMaTUYECKOM bubnnoreka
IIOCTPOCHUM CTEPEOMETPHU: 1HOK

aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru
CIEACTBHS U3 HUX [258fc245
B3anmHOe pacnonoxenue bubnnoreka
IPSIMBIX B IPOCTPAHCTBE: HOK



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245

MEPECCKArOIMECH,
MapauiCJibHbIC U
CKPCHIUBAIOIIHUEC IIPAMBIC

https://m.edsoo.ru
/1a2520f6

[TapamienbHOCTE NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaJeibHble IpsMbIE B

IMPOCTPAHCTBE; MMapaAJICIbHOCTD

TPEX MPSAMBIX

Bbubnnoreka
1HOK
https://m.edsoo.ru
/93ad36b3

[TapannenbHOCTh NPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:!
ITapannenbHOCTh NPSIMOU U
IIJIOCKOCTH

Bubmnoreka
1HOK
https://m.edsoo.ru
/ee1d19b9

VYIubl ¢ COHANPAaBIEHHBIMU
CTOPOHAMHU

bubnmoreka
HOK
https://m.edsoo.ru
/9f4071b9

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

bubnmoreka
HOK
https://m.edsoo.ru
/fe733862

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

bubnmoreka
HOK
https://m.edsoo.ru
/2935a9a0

[TapamienbHOCTD IIIIOCKOCTEM:

napaajaCJIbHbIC ITIJIOCKOCTU

bubnmoreka
HOK
https://m.edsoo.ru
[2e18f255

CBolicTBa napauiesIbHbIX

BbubGnnoreka



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255

IJIOCKOCTEM [HOK
https://m.edsoo.ru
/e504d656
[Ipocreiimue bubnuoreka
MIPOCTPAHCTBEHHBIC (DUTYPHI HA 1HOK
IJIOCKOCTH: TETpasdp, KyoO, https://m.edsoo.ru
MapajuIeNIeuIe] /4a28dc02
bubnuoteka
ITocTpoenue ceueHnit HOK
https://m.edsoo.ru
/1d434d0f
bubnuoteka
ITocTpoenue ceueHnit HOK
https://m.edsoo.ru
/ec26fe5d
KonTponbhas pabota no teme bubnuoreka
"IIpsAMBIE U TUIOCKOCTH B I[HOK
npocTtpaHcTse. [lapamienbHOCTh https://m.edsoo.ru
MPSIMBIX U TJIOCKOCTEH" /9a0a9¢e56
[TepnenAMKYIAPHOCTD MPSAMOI bubnmnoreka
U IIOCKOCTH: 1HOK
MEPIEHIUKYJIIPHBIE TTPSIMBIE B https://m.edsoo.ru
MPOCTPAHCTBE /b19f6a5d
bubnuoTeka
[IpsiMble napaiienbHbie U 1IOK
NepHeHANKYISIPHbIE K
P « AP https://m.edsoo.ru
HHIoCKOCTH /0ac11¢95
[Ipsimble napasienbHble U bubnnoreka
MEePICHINKYISIPHBIE K HOK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95

IIJIOCKOCTH

https://m.edsoo.ru
/ba545966

[Ipu3Hak nepneHauKyISIPHOCTH
IIPSIMOM U INIOCKOCTHU

bubnnorekxa
IHOK
https://m.edsoo.ru
/f85bfc46

[Ipu3Hak nepneHauKyISpHOCTH
IIPSIMOM U INIOCKOCTHU

bubnunorekxa
IHOK
https://m.edsoo.ru
/79165d15

Teopema o npsimoit
NEPIEHAUKYJISIPHON IIIIOCKOCTH

bubnnorekxa
[HOK
https://m.edsoo.ru
/635¢5087

Teopema o npsamoii
NEPIEHAUKYIJISIPHON IIIIOCKOCTH

bubnunorekxa
IHOK
https://m.edsoo.ru
/bd3745f8

Teopema o npsmoi
NEPIEHIUKYIIAPHON MII0CKOCTH

bubnnorekxa
HOK
https://m.edsoo.ru
/7d18834b

[IeprieHauKyIsp ¥ HAKIOHHBIE!
paccTosiHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 TIJIOCKOCTH

bubnnoreka
1HOK
https://m.edsoo.ru
/33c¢477d3

[IeprieHauKysp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT

Bubaunoreka
HOK

https://m.edsoo.ru



https://m.edsoo.ru/ba545966
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https://m.edsoo.ru/66fefadd

MPSIMOM JI0 TIJIOCKOCTH

/66fefadd

[IeprieHauKysp ¥ HAKIIOHHBIE: bubnnoreka
pPacCcTOsIHUE OT TOUKH JI0 HOK
IIJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru
MPSIMOM JT0 TIJIOCKOCTH /a5b7b8e3
[IepnieHauKyIsp ¥ HAKIIOHHBIE: bubnmnoreka
paccTOsIHUE OT TOUKH JI0 HOK
IIJIOCKOCTH, PaCCTOSTHUE OT https://m.edsoo.ru
IPAMOI 10 TIOCKOCTH /dbee22bc
bubnmnoTexa
VYTIBl B IPOCTPAHCTBE: Yol 1HOK
MEXIY MPSMOH U IUIOCKOCTBIO https://m.edsoo.ru
[6b61b2b4
bubnmnotexa
JByrpaHHbIi yroJi, TUHEUHbINA IHOK
yroJ ABYIpaHHOIO yria https://m.edsoo.ru
/5fa0b3ce
bubnmnotexa
JIByrpaHHbIi yroJi, TUHEUHBINA IHOK
yroJ ABYIpaHHOIO yria https://m.edsoo.ru
[c7cTTTed
[IeprieHAUKYIAPHOCTD bubnuoreka
IUIOCKOCTEM: PU3HAK IHOK
NEPIECHIUKYIISIPHOCTH ABYX https://m.edsoo.ru
IIOCKOCTEH /ec3e2da3
[IeprieH UKy IAPHOCTD bubnuoreka
IUIOCKOCTEM: MPU3HAK IHOK
NIEPIIEHIUKYIISIPHOCTH ABYX https://m.edsoo.ru
IIOCKOCTEH /ed9e2a8e



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e

[lepneHAMKYISIPHOCTD bubnmnoreka
IUIOCKOCTEM: MPU3HAK 1HOK
NEPIICHIUKYIISIPHOCTH ABYX https://m.edsoo.ru
IIOCKOCTEH /ba75dc57
bubnuoteka
Teopema o Tpéx HOK
MEPHEHIUKYIIApax https://m.edsoo.ru
/e4972cdc
bubnuoteka
Teopema o Tpéx HOK
MEPHEHIUKYIIApaxX https://m.edsoo.ru
/52188a7d
bubnuoteka
Teopema o Tpéx HOK
MEPHEHIUKYIIAPAX https://m.edsoo.ru
/91246736
KoHnTponbHas pabota 1mo Temam bubnnoreka
"IlepneHAUKYJIAPHOCTD NPSIMBIX IHOK
U 1IockocTe" u "Y sl MexIy https://m.edsoo.ru
MPSIMBIMU U TUIOCKOCTAMU" /5b971ef3
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI bubmmorexa
MHOTOI'PAHHHKA, BBIYKJIbIE U tht(zS//m.edsoo.ru
HEBBIITYKJIbIE MHOTOTPAHHUKH; Nd24e873
pa3BEPTKAa MHOTOIPAHHUKA o
[Ipu3ma: n-yronbHas npu3Mma; bubmuoreka
I'paHu U1 OCHOBAHMUS IPU3MBI; 1HOK
npsMas 1 HaKJIOHHAs IIPU3MBI; https://m.edsoo.ru
OOKOBas U MOJTHAsS TOBEPXHOCTh /b4ad63ad



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

MPU3MBI

[Tapamnenenunen, bubnuoreka
IPSIMOYTOJIBHBII HOK
MApAJUICNEITATIE] U €TO https://m.edsoo.ru
CBOIICTBa /8a7be683
IInpamuia: n-yroybHas
nupamua, rpaHd U OCHOBAHHE bubnnoreka
NUpPaMUJIbL; OOKOBAs U MOJIHAS HOK
TMOBEPXHOCTh TUPAMUJIBL; https://m.edsoo.ru
MpaBUJIbHASA U YCEUEHHAS /fblcd0as
nvpamuia
[IpaBUsIbHBIE MHOTOTPAHHUKH:
MOHATHE IPABUIILHOTO
Bubnnoreka
MHOTOTpaHHUKA; TpaBUJIbHAsS OK
MpU3Ma U MpaBUIbHAS 1
https://m.edsoo.ru
MMpaMuIa; MpaBuiILHas
p - 1P /074¢8865
TpeyroyibHasi NupamMuaa u
NpaBUIBHBIN TETpa’ap; KyO
bubnnoreka
[IpencraBnenue o MpaBUIbHBIX OK
MHOTOTPaHHHUKAX: OKTadp, 1
olIeKaS ocas https://m.edsoo.ru
K 1 UK .
FOACKAID AP /a0fdd5bf
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIbHO
. bubnmoreka
TOYKH, IPSIMOM, MJIOCKOCTH.
IHOK
DJIeMEHTBI CUMMETPHUH B
https://m.edsoo.ru
nUpaMuIax
P : /69e777d9
napajiesenuneaax,

IMPAaBUJIbHBIX MHOI'OI'paHHUKAX



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

Briuncnenue »i1eMeHTOB

bubGnnoreka

n HOK
MHOTOTPAaHHHUKOB: pEOpa,

HATOHAIL. VIILL https://m.edsoo.ru
A a4 /6edbecef
[Tnomans OOKOBOK
MOBEPXHOCTH U MOJHON bubnmnoreka
MMOBEPXHOCTHU MPAMOU NPU3MBI, 1HOK
IJI0Ia1b OCHOBAHMUIM, TEOpEeMa https://m.edsoo.ru
0 6OKOBOM MOBEPXHOCTH [37d84157
MPSIMOU MPU3MBI
ITiomanes 00KOBOI
MOBEPXHOCTU U OBEPXHOCTHU bubnuoreka
IIPaBUJIbHOM IMPAMMUJIBI, HOK
TeopeMa o Iiouiaau OOKOBOM https://m.edsoo.ru
MMOBEPXHOCTH YCEUYEHHOU /5603e30b
UpaMUIbI

bubnnoreka
KoHTponbHas pabota 1o Teme 1HOK
"MHororpaHHuku" https://m.edsoo.ru
[a95£5¢04
bubnmnoreka
ITonsitne 06 00BEME HOK
https://m.edsoo.ru
/7ad0020b
bubnmnoreka
O0BEM TUpaMuUIBI HOK
https://m.edsoo.ru
/235171b3
O0BEM TUpaMHUTBI bubnmnoreka



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3

[HOK
https://m.edsoo.ru
/f47dfefd

O0BEM TUPaMHUTBI

bubnnorexa
IHOK
https://m.edsoo.ru
/79¢10312

O0BEM TUPaMHUTBI

bubnnorekxa
IHOK
https://m.edsoo.ru
[2faadc3f

O06BEM npu3MBbI

bubmnorexa
HOK
https://m.edsoo.ru
/79853608

O06BEM pu3MBbI

bubnnoreka
HOK
https://m.edsoo.ru
/1053890

O06BEM pU3MBI

bubnnoreka
IHOK
https://m.edsoo.ru
/482d3f51

KonrtponsHas pabota o teme
"OO6BEMBI MHOTOIPaHHUKOB"

bubnnorexa
HOK
https://m.edsoo.ru
/28a6573¢

[ToBTOpEeHnue, 06061meHNEe
CHUCTEMAaTU3alys 3HaHUH.

bubnmmoreka
1HOK



https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c

[TocTpoeHue ceveHuii B https://m.edsoo.ru
MHOTOTPaHHHKE /098bedad
[ToBTOpEeHnue, 06001EeHNE
cUCTEeMAaTU3alys 3HaHUH.
o Bubanoreka
6 Brrurcienue paccTosHUIM: 10K
MEXK]Ty JBYMsI TOUKaAMH, OT 1
6 TO‘IKI/Iy 0 z SIMOM, OT TOUKH 10 hitps://m.edsoo.ru
710 TIPAMOH, a /£7792ba9
TUIOCKOCTH, MEXKIY
CKPEILIHBAOIIUMUCS MTPSIMBIMH
Bubanoreka
6
Wrorosas koHTposibHas paboTa 1 HOK
7 https://m.edsoo.ru
/b9146bc0
[ToBTOpEeHME, 0000IIIEHNE
CUCTEMATU3ALIUS 3HAHUH.
bubanoreka
6 Brruncnenue yrioB: Mexmy OK
CKPCIIUBAIOIIUMUCS MPSMbIMHU, 1 i
8 MEXTY IPSAMOM U THIOCKOCTBEO https:/m.edso0.ru
Ay 1P ’ /56765¢8b
JIBYTPaHHBIX YTJIOB, YIJIOB
MEXTY TUTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

11 KITACC

N

~ =

Tema ypoxka

Koan4yecTBo 4acoB

Bcer

KonTtpouabn
bIe padoThI

IIpakTH4yec
KHe padoThl

JlaTa
H3Y4YeH
us

DJIEeKTPOHHBIE
uugposeie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u map: neHTp, bubnmnoreka
panuyc, IMaMeTp; 1 [HOK
IUIOIIA/Ib TTOBEPXHOCTH https://m.edsoo.ru/
cdepbl 0341bc2b
B3anmHoe pacnionoxxenue bubnunoreka
chepsl U IMIIOCKOCTH; 1 LIOK
KacaTelnbHas MIOCKOCTh K https://m.edsoo.ru/
cdepe; momaab cheps bed12a43
N300paxkenue chepsl, brbmorexa
[HOK

mapa Ha INIOCKOCTH.
Ceuenus mapa

https://m.edsoo.ru/
bel 5712

[Humaapuyeckas

MMOBEPXHOCTb,

opasyromme bubanoreka
. OK

HUAJTUHIPUYECKOU 1 a

HOBEDXHOCTIL. OCE https://m.edsoo.ru/

p » 0¢! 6054b8c1

UMJTUHIPUYECKOU

MMOBEPXHOCTH

[{unueap: OCHOBaHUA U 1 bubnuoreka

OOKOBast MOBEPXHOCTb, I[HOK



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

oOpa3ytomas 1 oCh;
TIoIab OOKOBOI U
MIOJTHOM TTOBEPXHOCTH

https://m.edsoo.ru/
18816216

N3o0pakenue mummHIpa
Ha IUI0CKOCTH. Pa3BépTka

bubnuoreka

mrHapa. CeueHus OK
UITHHPA (TUIOCKOCThIO, 1
N — https://m.edsoo.ru/

p ; 016e25¢eb
NEPICHIUKYISIPHON OCH
HUAJTUHIPA)
Konunueckasi moBepXHOCTb,

. bubnuoreka
o0Opa3yrolire KOHUIeCKOn oK
MOBEPXHOCTH, OCh U 1

. A Ko eCKOi https://m.edsoo.ru/
BEPIIMHA KOHUY i

P ¢94ba09b

MTOBEPXHOCTH
Konyc: ocHOBanue u bubnuoreka
BEpIIKMHA, 00pa3yomas u IIOK
OChb; ILIOIIaAb OOKOBOMU U https://m.edsoo.ru/
MOJIHOM OBEPXHOCTHU 897dd3b2
VY ceu€HHbIN KOHYC: bubmmoreka
o0pa3yroline 1 BbICOTA; [IOK

OCHOBAaHUS U OOKOBAs
IIOBEPXHOCTh

https://m.edsoo.ru/
1468bab3

N300pakeHne KoHyca Ha
mockocty. Pazséprka
KoHyca. CeueHus KOHyca
(TLTOCKOCTBIO,
napaieabHON
OCHOBAHHUIO, U

bubnmoreka
HOK
https://m.edsoo.ru/
Obdelbe8



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

MJIOCKOCTBIO, MPOXOISAIICH
4yepe3 BEPIINHY)

KomOunanus ten
BpallIeHUS U

bubanoreka
LHOK
https://m.edsoo.ru/

MHOTOTPAHHUKOB
p 3cefl0e5
MHoOrorpasHuxk,
o Bbubnauoreka
OIHMCAaHHBIN OKOJIO CEPBI; OK
cdepa, BMCaHHAS B 1
MHOTOIPAHHUK WU B TEIIO hitps://m.eds00.ru/
P 0b136158
BpalllCHUS
. bubnuoreka
ITousttue 06 00BLEME.
LHOK

OCHOBHEBIE CBOIUCTBA
00BEMOB Tell

https://m.edsoo.ru/
26a03{b7

bubnuoteka
. OK
OO0BéM nNMIHHIpa, KOHYCa 1
H AP Y https://m.edsoo.ru/
5513d87b
bubnuoteka
O0BEM mapa u Iomab LHOK
cepbl https://m.edsoo.ru/
d189bde2
[TogoOHebIe Tena B
MIPOCTPAHCTBE. bubnunoreka
CooTHOLIEHUs MEXK Y HOK
TUIOIIA ISIMA https://m.edsoo.ru/

MOBEPXHOCTEH, 00bEMaMHU
MOI0OHBIX Te

810cfleb



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

Konrponbnas padora no

bubanoreka

" " [HOK
TemaMm "Tena Bpamenus" u
"O6 " https://m.edsoo.ru/
PEMBLTEN 4a33a8ab
bubnuoteka
Bekrtop Ha mmockoctu U B LIOK

IIPOCTPAHCTBE

https://m.edsoo.ru/
Scaefclb

Ci1o)eHe 1 BEIUUTAaHUE

bubanoreka
LHOK

BEKTOpPOB https://m.edsoo.ru/
23f4f089
bubnuoreka

YMHOKEHUE BEKTOpa Ha [HOK

YUCIIO https://m.edsoo.ru/
dee379¢b

Pasnoxenue BekTopa 1o bubnuoreka

TPEM HEKOMILIAHAPHBIM [HOK

Bektopam. [IpaBuiio

https://m.edsoo.ru/

napajuiesenuiena a28fd74e
Pemenne 3amau, bubanoreka
CBSA3aHHBIX C IIOK
MPUMEHEHHUEM TTPABUIT https://m.edsoo.ru/
JIEUCTBUM C BEKTOPAMH 5a827900

. buGnuoreka
KoopaunaTHO-BEKTOPHBII

[HOK

METOJ IIPU PEILICHUH
TrE€OMETPUYECKUX 3a1a4

https://m.edsoo.ru/
d3alfe30

[IpsamoyronbHas cuctema

bubanoreka



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30

KOOpJMHAT B
MIPOCTPAHCTBE.

HOK
https://m.edsoo.ru/

Koopaunatel BekTopa. 48db7058
[Ipocreiimue 3agauu B
KOOpJMHATaX

bubnuoreka
Yros Mexk1y BEKTOpamH.

HOK

CkansipHO€ IpOU3BeEIEHUE
BEKTOPOB

https://m.edsoo.ru/
725effc4

Beruucienue yrioB Mexuay
IIPSAMBIMH U TUIOCKOCTSAMHU

bubanoreka
HOK
https://m.edsoo.ru/
8efbe78e

KonTponbhas pabota no
Teme "BekTopsl u
KOOPJIMHATHI B

Bubauoreka
[HOK
https://m.edsoo.ru/

npoctpancTee” 77¢22fc5
[ToBTOpEeHME, 0000IIEHNE
. bubnmnoreka
U CHCTEMAaTH3allus 3HAHHH.
L[IOK
OcHoBHbIE QUTYPBI,
(baKTH, TCOpeMBI Kypea https://m.edsoo.ru/
> TCOPEMBLIYD 1780basd
TUTAHUMETPHUH
[ToBTOpEeHME, 0000IIEHNE
. bubnuoreka
U CUCTeMAaTU3alHsI 3SHAHHH.
[IOK
OcHoBHbBIE QUTYPBI,
(aKTH, TeopeMBI Kypea https://m.edsoo.ru/
> TCOPEMBLIYD 078cd184
TUTAHUMETPHH
[ToBTOpeHue, 06001IeHNE bubnunoreka

U CUCTEMaTHU3alus 3HaAHWIL.

[TIOK



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184

3aja4yu IIaHUMETPHUH U
METO/JIbI UX PELICHUS

https://m.edsoo.ru/
7491efe0

IToBTOpEeHME, 06001IEHNE

3 U cUCTeEMaTHU3allus 3HAHWIA.

1 3aa4yu IIaHUMETPHUH U
METO/IbI UX PELICHUS

bubanoreka
HOK
https://m.edsoo.ru/
4dffda97

IToBTOpeHue, 06001IeHNE

o bubGnauoreka
U CUCTEMAaTU3allis 3HAHUI.
3 LHOK
OcHoBHBIE PUTYPHI, 1
2 o https://m.edsoo.ru/
aKTbl, TCOPEMBI Kypca 74b2adol
CTEpPEOMETPUH
bubanorexa
3
KonrponsHas pabora 1 LOK
3 https://m.edsoo.ru/
ec24dfc2
bubanorexa
3 | IloBropenue, 06001ICHHE 1 LIOK
4 U CUCTeMAaTu3alus 3HaHu! https://m.edsoo.ru/
465d10e
OBIIEE KOJIMYECTBO 34
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https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBI

10 KUIIACC
Kon
nposep .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
FEMOTO 00pa3oBaTeJIbHOW NPOrPaMMBbI CpeHero o01ero odpa3oBanust
pe3yJb
Tara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMHU: TOUYKA, MPSMasi, IITOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIICJICTBHUSI W3 HUX MPU PEHICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh NOHATUSAMU: NAPAIEIBHOCTb U MEPIEHIUKYISAPHOCTD MPSMBIX U
' IIJIOCKOCTEN
74 KnaccudumupoBars B3auMHOE pPacCTONOKEHHE TPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBaTh NOHATUSMU: ABYTPAHHBIN yToJl, TPaHU JIBYTPAaHHOTO yria, pedpo
7.5 JBYTPaHHOTO yIJla, JIMHEHHBIA yroJl JBYIPaHHOIO yIJia, TpaaycHas Mepa
JBYTPAHHOIO yTIiia
76 OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, BBINYKIbI M  HEBBITYKJIbII
' MHOTOTPaHHUK, YJIEMEHTHl MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK
77 Pacmo3HaBaTh OCHOBHBICE BHJIBI MHOTOTPAHHUKOB (MMHUpaMuja, TMpU3Ma,
' MPsIMOYTOJIBHBIN Tapasiesenune, Ky0)
Knaccudumnuposats MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS JUTSt
7.8 KJ1accupuKaluuy (BBIIYKIJIbIE M HEBBIMYKJIble MHOIOTPAHHUKH, IMpPaBUIIbHBIC
MHOT'OTPaHHUKHU, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, MapajiIesIeUIIe Ibl)
7.9 OnepupoBaTh NOHATUSIMU: CEKYyIIasi INIOCKOCTb, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATH TPUHIUIBI TIOCTPOCHUS CEUECHUH MHOTOTPAHHUKOB, HCIOIB3YS
' METOJ, CJIEIOB
CTpouTh ceueHusi MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIMOIHSTH (BEIHOCHBIE)
7.11 IUIOCKHE YEepPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHUI CBEPXY,
cOOKy, CHU3Y
7.12 Pemate 3amaum Ha HaXOXKJIEHHWE TEOMETPUYECKUX BEJIMYMH 1O oOpasmam Wiu




aJroputMam, IMPUMCHASA HN3BECTHBIC AHAJIUTHUYCCKHUC MCETOABI IPHU PCIICHUU
CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYHUCJIICHHUC paCCTOHHHf/'I MCKAY
ABYMs TOYKaMH, OT TOYKH O HpHMOﬁ, OT TOYKH OO0 IINIIOCKOCTH, MCKIY

CKpCHIUBAOIIUMUCS IIPAMBIMU

7.13

Pematp 3amaun Ha HAXOXJACHHE TEOMETPUUYCCKUX BEIIMYUH MO 0OpaslaM WIn
aIropuT™MaM, MPUMEHsSI U3BECTHBIC AHATUTHUYECKHE METOJbl MpH PEIIeHUU
CTAaHIAPTHBIX MaTEMaTHYECKHX 3aJad Ha BBIYHCICHHE YIJIOB MEXIY
CKPEIMBAIOIIMMUCSA TPAMBIMH, MEXAYy MPSAMOM U IUIOCKOCTBIO, MEXIY

IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbruucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma,
nupampzia) ¢ IpUMEHEHHeM (GOpMyJ, BBIYHUCIATH COOTHOUIEHUS MEXIY

IUIOINASIMH TTOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh MNOHSATUSIMHM: CHMMETPHUS B NPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTexax

U pUCYHKaX

7.17

[TpumensTh reomeTpuueckue (akThl A PEIICHUs] CTEPEOMETPUUECKHX 3a]ad,
MPEANOIAralolMX HECKOJbKO IIaroB pELICHUs, €CJIU YCIOBUS NPUMEHEHUS

3a/1aHbl B IBHOU (popme

7.18

[IpumensTh  mpocTedIIMe  MpOrpaMMHBIE  CpPeACTBAa U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TTPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE U JKU3HU,

paciio3HaBaTh IMPOABJICHHUEC 3aKOHOB '€COMETPHU B UCKYCCTBEC

7.20

[IpuMeHsTh TONyYEHHBIE 3HAHUS HAa MPAKTHKE: aHAJU3UPOBATh peajbHbIC
CUTYyallUl M TNPUMEHITh M3YUYCHHBIC MMOHATHS B IMPOIECCE IMOMCKA PEIICHHS
MaTeMaTHYeCKl CQOPMYIUPOBAHHON NPOOJIEMbI, MOJECIUPOBATh peajbHbIC
CUTYyallUM Ha SI3bIKE TE€OMETPHUH, HCCIEA0BATh IOCTPOCHHBIE MOJACIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATHM W TeopeM, ammapara ajireOpsl,
pemaTh MPakTUYECKHE 3aJlayd, CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPUUYECKHUX

BCJIIMYHH

11 KIIACC




Kon

nposepst .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
emoro o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHusA
pe3yJabT
ara
6 I'eomerpus
OnepupoBaTh MOHATUSMU: UWIMHIPUYECKas MOBEPXHOCTh, OOpas3yoline
6.1 HWINHAPUYECKON TOBEPXHOCTH, IIMIIMHAP, KOHHYECKass MOBEPXHOCTH,
o0pa3yrolire KOHU4eCKOW MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI TIOJYYCHHS TEJT BpAIICHUS
6.4 KnaccudunupoBats B3auMHOE pacnoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHIATUSAMHU: IIAPOBONM CETMEHT, OCHOBAHHWE CETMEHTa, BHICOTA
6.5 CEerMEeHTa, LIapOBOM CIIOM, OCHOBAHME LIAPOBOIO CJIOS, BBICOTA IIAPOBOTO
CJIOS1, IIAPOBOM CEKTOP
6.6 Boruncnate  00bEMBI W TUIOHIAAM  TOBEPXHOCTEM TeNm  BpalICHHUS,
‘ Tre€OMETPUYECKUX TEJI C PUMEHEHUEM (hopMyt
67 OmnepupoBarh MOHATHUSMHU: MHOTOTPaHHHUK, BITUCAHHBIN B chepy M ONMMCaHHBIH
' okoJo cepsl, chepa, BiucaHHAsT B MHOTOTPAHHUK UITU TEJIO BPAIICHUS
6 BbuncnaTe COOTHOLIEHUS MEXAY IJIOUIAJIMU MOBEPXHOCTEH M 00bEMaMU
. MOAOOHBIX TE
69 N3o0paxkaTh wm3ydaemble (UTYpPBI OT PyKH W C TNPUMEHEHHEM IIPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TEJI BPAILICHHSI
W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTh HMH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX ~ T'E€OMETPHUUYECKHX  (urypax, MpPEICTaBICHHYI0 Ha
YepTekax U pUCyHKax
[MpumensT reoMeTpudeckue (AKThl Ui PEHICHHUS CTEPEOMETPUIECKHUX
6.12 3a7a4, MPEANOJArallliX HECKOJBKO IIaroB pEIICHHs, €CIH yCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBIMONHATE  IEHCTBHUSL  CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXKEHUSI BEKTOpa Ha YHUCIO, OOBICHATh, KaKUMH CBOMCTBAMH OHHU

o0JIaaroT




6.15

[IpumensTH NpaBUIIO Napasuiesenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBarTh NOHATHAMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJib BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA, Yrojl MEXAY
BEKTOpaMM, CKaJSIPHOE IIPOU3BENECHUE BEKTOPOB, KOJUIMHEApHbIE U

KOMIIJIAaHAPHBIC BEKTOPbI

6.17

Haxoaute cyMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YMCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJSIpHOE IMPOU3BEICHHUE, PACKIAAbIBATH BEKTOP IO JBYM

HCKOJUIMHCAPHBIM BEKTOpaM

6.18

3aI[aBaTB IUIOCKOCTh YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTCfIIJ.IHG reOMCTPpHUICCKUC 3aJavu Ha MNPUMCHCHHC BCKTOPHO-

KOOpAWHATHOI'O ME€TOJa

6.20

Pemiate 3agadd Ha J0Kas3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHUH H
HAaXOXIACHUC TI'C€COMCTPHUYCCKUX BCIWYHH II0 o6pa3uaM I  aJITOpUTMam,
IMPUMCEHAA U3BCCTHBIC MCTO/bI IIPU PCIICHUMU CTAHAAPTHBIX MAaTCMAaTHUYCCKUX

3aaa4

6.21

[IpuMenATh  mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1a1

6.22

[IpuBOoguTE mHpUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE H

JKU3HH, PAaCIIO3HABATH NPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH TONMy4YEHHBbIE 3HAHUS Ha IPAKTHKE: aHAIU3UPOBATh peajbHbIE
CUTyallUd U IPUMEHATH U3YyYEHHbIC IOHATHA B IIPOLIECCE IOUCKA PEILICHUS
MaTeMaTH4ecKu cHOpMYIHpPOBAaHHOW NPOOJIEMbl, MOJAEIUPOBATH peajbHbIE
CUTyallUd Ha S3bIKE I'€OMETPUH, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM TE€OMETPUYECKUX MMOHATHM W TeopeM, ammapara ajireopsl,
pelaTth MPaKTUYECKUE 3a/1a4d, CBSA3aHHBIC C HAXOXKICHUEM I'€OMETPUYECKUX

BEINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC
K y
IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
]
A
7 I'eomerpus
7 OcHoBHbIE TOHATHUA cTepeoMeTpuu. Touka, mHpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.

IToHsTHE 00 AKCHOMATHUYECKOM IMOCTPOCHHUU CTCPCOMCTPUHU: AKCHUOMBI CTCPCOMCTPUHN

" CICACTBUA U3 HUX

B3anMmHOe  pacnojoxkeHue — HOpsMBIX B IPOCTPAHCTBE:  IEpeCeKarolyect,
napajuleJIbHBIE U CKpPEIMBaoIuecs npsMble. [[apannenbHOCTh NpsSAMBIX U IUIOCKOCTEN
B IPOCTPAHCTBE: MapajieibHble NPSMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
IOPSIMBIX, MAPAJUIENBHOCTh MPSIMOW M IUIOCKOCTU. YTIBl C COHAIpPaBJICHHBIMU
CTOPOHAMHU, YToJl MEXIYy MPSMBIMU B IpOCTpaHcTBe. llapamienbHOCTh IIOCKOCTEMH:
napajuleJbHble IIJIOCKOCTH, CBOWCTBAa MapajuleJbHBIX IulocKkocTei. IIpocreiimme
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpadap, KyO, MNapajuieNenuIen,

IIOCTPOCHHUEC CEUYCHUIM

[lepnieHAUKYISIPHOCTh TPSAMONM U TJIOCKOCTH: TEPHEHAUKYJSPHBIE TMpsIMbIe B
IIPOCTPAHCTBE, NPsSMbIE NapajlieIbHble U MEPIEHANKYIISAPHbIE K MIIOCKOCTH, MPU3HAK
NEPIECHIUKYISIPHOCTUA MPSIMON U TUIOCKOCTH, TEOpEMa O MPSIMON MEPIECHIUKYISIPHOM
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJi MEX/y IPSIMON U INIOCKOCTBIO, IBYI'PaHHBIH
yTOJI, TMHEHHBIN Yyrol ABYTrpaHHoro yria. [lepneHaukymsp u HakIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (GUTYpHI Ha
IUIOCKOCTh. [lepneHAuKyISpHOCTh TUIOCKOCTEH: MPU3HAK MEePHeHANKYISIPHOCTH JIBYX

miockocteil. Teopema 0 TpEX MeprneHuKyIsIpax

IloHsiTHE MHOIOIpPAaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKIBIE U
HEBBIIIYKIIbIE MHOTIOIPDAHHMKH, pa3BEPTKAa MHoOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TPaHd W OCHOBAHMS NPU3MBI, IpsMas M HAKIOHHAs MPHU3MBI, OOKOBas H
I0JIHAsl IOBEPXHOCTH NpU3Msbl. llapamienenunen, npsMOyroJbHbIN Napajiesenumes] 1
ero cpoucrtBa. [Iupamupa: n-yroinpHas nupamuga, T'paHH U OCHOBAaHUE IUPAMUIBI,
OOKOBasi M MOJHAsl MOBEPXHOCTh NMUPAMUAbI, MPABWIbHAS U yCeu€HHas NMUpaMH[a.
OnemMeHTsl Opu3Mbl U nupamuabl. lIpaBuiabHBIE MHOTOTPAaHHUKHU: IOHSTHE

NpaBUJIbHOI'0O MHOI'OIpaHHHKA, IIpaBHJIbHAA IIpHU3Ma W IIpaBUJIbHAA IIWpaMUia,




IpaBWJIbHAs TPEYroJbHAS MUPaMKJIa U MPaBUIIbHBIN TeTpasap, Kyo. [Ipeacrasnenue o
MpaBUIBHBIX MHOTOIPAHHMKAX: OKTa’Ap, MAOJAEKadlp M wukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI
7 CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MIPSMOM, TIIIOCKOCTH.
DJIEMEHTEI CUMMCTPUU B nupaMujaax, napajjeiacnuiic1ax, MMPpaBUJIbHBIX
5 MHOTOIPAHHHMKAX
Brruncnenne »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomanb
7 OOKOBOIl TIOBEPXHOCTM U IIOJIHOM IOBEPXHOCTU MPSAMOM TNPU3MBI, IUIOLIAJb
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsAMOM mpu3Mbl. [Liomans 60K0BO
6 IIOBEPXHOCTU U IIOBEPXHOCTU IPABUJIBHOM NUPAMHUABI, TEOpeMa O IUIOLAAU
yceu€HHoi mupamuibl. [lonsatre 06 o0béMe. OOBEM MUPaMUIbI, TPU3MbI
7
[Tonoburie Tena B npoctpancTBe. COOTHOUICHHS] MEXIY IUIOMIAISIMU TTOBEPXHOCTEH,
. 00BEMaMU TOJJOOHBIX TEIT
11 KIIACC
IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
Kon
6 I'eometpust
Hunuaapuyeckas HOBEPXHOCTh, 00pa3yrolye HUINHAPUIECKON MOBEPXHOCTH, OCh
6.1 UWIMHIPUYECKON mMoBepxHOcTU. LunmHap: ocHoBaHMS M OOKOBas MOBEPXHOCTD,
o0pasyroias 1 ock, IJI0Ia s OOKOBOM M MOJTHON TOBEPXHOCTH
Konnueckasi moBepxHOCTb, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
62 KOHUYECKOW MoBepxHOCTU. KOHyC: OCHOBaHHME W BepIIMHA, 00pa3yromias U OCh,
' wionaab OOKOBOW M TOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opasylolie u
BBICOTA, OCHOBAHUA U OOKOBas IMOBEPXHOCTH
Cdepa u map: ueHTp, paauyc, IuameTp, MIomaas MoBepXHOCTH cheprl. B3anmuoe
6.3 pacnosoxeHue chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaib
cdepsl
6.4 N3o0pakenue Ten BpamnieHus Ha I0CKoCcTH. Pa3BépTka nuimnHapa u KOHyca
6.5 KomOunanmu Ttenm BpamieHHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONHCAHHBIN
' okoJio cepsl, chepa, BMcaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAIICHUS
6.6 [Tonsstue 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME




MPSIMOYTOJIBHOTO Mapalijienienuneaa u cneAactsus u3 He€¢. O0bEM HMIHHIIpa, KOHYyCA.

O6béM 1mapa u mIoma b chepol

6.7

[TogoOHbIe Tema B mpocTtpancTBe. COOTHOMICHHS MEXAY IIONIAISIMH TIOBEPXHOCTEH,

00BéMaMu TTOOOOHBIX TEI

6.8

Ceuenust munuHApa (mapayuieIbHO U MEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOsIIEe Yepe3 BEPIINHY ), CEUSHHUs 11apa

6.9

Bextop Ha muiockoct u B mpocTpaHcTBe. CIOKEHHE U BBIUUTAHUE BEKTOPOB.
YMHO)XeHue BekTopa Ha uucio. PasnoxeHune BekTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamuienenunena. Pemenue 3anay, cBA3aHHBIX C IPUMEHEHUEM

MPaBWJI IEVCTBUN C BEKTOPAMH

6.1

[IpsimoyronbHasi cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BeKTOpa.
IIpocreiimme 3amaum B KOOpAMHATax. Yroia Mexay BekropaMu. CkaisgpHoOe
IIPOU3BEICHAE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY NPSAMBIMH U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEILICHUN F€OMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
nposepst
eMOoro
TpedoBa
HUSA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPpeaHero 001ero oopa3oBaHus

Bnanenne mMeronaMu 10Ka3aTeNbCTB, AITOPUTMAMU PEILIECHUS 3aJay; yMEHUE
¢bopMynupoBaTh W ONEPUPOBATh MOHATHSAMH: OIpPEIEICHHUE, AaKCHOMa,
Teopema, CJICACTBUE, CBOWCTBO, IIPU3HAK, NOKA3aTENIbCTBO, PABHOCHUJILHBIE
(GOpMYIHPOBKH; TPUMEHITH HWX; yYMEHHE (OopMyIupoBaTh OOpaTHOE U
IIPOTHUBOIIOJIOKHOE YTBEPKACHHUE, NPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI,
UCIIOJIB30BaTh METOJ MaTE€MaTHYECKOU WHIYKLNH; IIPOBOJIUTH
JIOKa3aTelIbHbIEC PACCYXKICHUA MPU PEIICHUM 3a1ad, OLCHUBAThH JIOTUYECKYIO
IIPaBUJIIBHOCTB PACCYKICHUM; YMEHHE ONEPUPOBATH ITOHATUSMH: MHOXKECTBO,
IIOJAMHOXKECTBO, OIlIEpallMd HaJ MHOXXECTBAMH; YMEHHME HCIIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONHUCAHMS PEAIbHBIX MPOLIECCOB U
SIBJICHUH U TIPU PELICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX YUeOHBIX ITPEIMETOB;
YMEHHE ONEpUPOBATh MOHATUAMU: Tpad, CBA3HBINA rpad, 1epeBo, UK, rpad
Ha IUIOCKOCTH; YMEHHE 3aJlaBaTb U OIUCBIBaTh Ipadbl pa3IMUHBIMU

croco0aMu; UCI0JIb30BATh I'padbl MPU PELICHUH 3a/1a4

YMeHue omnepupoBaTh TMOHATHAMHU: HATypajlbHOE YHCIO, IIEJI0€ YHCIIO,
CTENeHb C LEJIBIM [OKa3aTelieM, KOpEeHb HAaTypajJbHOH CTENEHH, CTEIEHb C
palMoHaNBFHBIM TIOKA3aTelieM, CTENeHb C JCHCTBUTEIBHBIM IMOKa3aTeleM,
norapuM 4Mcia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YHCIIA, OCTATOK
0 MOYJIO, PAlHOHAJIBHOE 4YHCJIO, UPPALMOHAIBHOE YHCIIO, MHOXECTBA
HAaTypalbHBIX, IEJbIX, PAlMOHAIBHBIX, NCHCTBUTENBHBIX YHCENT;, yMEHHUE
UCTIONIb30BaTh NPU3HAKKA JEIMMOCTH, HAWUMEHBINIWN OOIMMK JeTuTenh |
HavMeHblIee oO0Inee KpaTHOe, alropuT™M EBKiIMIa mpH pelmeHud 3aaad;
3HaKOMCTBO C Pa3JUYHBIMU MO3UIIMOHHBIMH CHCTEMaMHU CUHCIICHUS; YMEHUE
BBINIOJIHATh BBIYMCIICHHE 3HAYCHWH M TPeoOpa3oBaHUs BBIPAKEHHUH CO
CTETIEHSIMH W Jorapupmamu, MpeoOpa3oBaHUsA JAPOOHO-PAIIIOHAIBHBIX
BBIDAKCHUH; yMEHHE ONEepUpPOBaTh MOHATHAMH: I[OCIEIOBATEIbHOCTD,

apupMeTHYeCcKass TPOTPEecCUsi, TeOMETpUYecKas IMPOrpeccHs, OECKOHEYHO




yOBbIBaromas reoMeTpuyecKas MIPOTPECCHS; yMeHHe 3aJ1aBaTh
MOCIIEJIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHHIX (OPMYIL;
yMEHHE OIepUPOBATh TMOHATHIMHU: KOMIUICKCHOE YHCJI0, COMPSKEHHBIS
KOMIUICKCHBIC YHCIIA, MOAYJIb M apryMEHT KOMILIEKCHOTO dYucia, (Gopma
3alMCU  KOMIUIEKCHBIX YHceNl (TeoMeTpuYecKas, TPUTOHOMETpPHYECKas |
anreOpandeckas); yMeThb MPOU3BOIUTH apuUPMETHUYECKHE ACHCTBHUS C
KOMIUJIEKCHBIMH ~ YHCJIaMHU; MIPUBOINTH MIpUMEPHI HCITOJIL30BaHUS
KOMILIEKCHBIX YHCEJ; OMNEpUpPOBaTh MOHATUSAMM: Marpuua 2x2 u 3%3,

OMpPECACIIMNTEIIb MAaTPHUIIbI, FGOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh IOHATUSAMHU: PALMOHAIBHBIC, HPPALUOHAIBHBIE,
NOKa3aTebHble, CTENEeHHbIC, JIOrapU(PMHUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHHS U HEPABEHCTBA, UX CHUCTEMBbI, YMEHHE ONEPUPOBATH MOHATHUIMU:
TOXECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHUN U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUN, HEPABEHCTB
U CHCTEM; YMEHME PEIlIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOLIbIO
pa3IUYHBIX MPUEMOB; pellaTh YypaBHEHUS, HEPAaBEHCTBA U CHCTEMBI C
apaMeTpoM; IPUMEHATh YpPAaBHEHUS, HEPABEHCTBA, HUX CHCTEMBI s
pelIeHns MaTeMaTUYecKuX 3a7ad U 3aJad U3 pa3sInyHbIX oOJacTeld HayKd U

peanbHOU KU3HU

YMeHue omnepupoBaTh MOHATUAMHU:  (QYHKUHUS, YETHOCTh  (YHKIIMH,
MEePUOJUYHOCTh (PYHKIMH, OrPaHMYEHHOCTh (YHKUUH, MOHOTOHHOCTH
¢byHKIMH, 3KCcTpeMyM (yHKIUM, HauOojblllee M HaMMEHbIIEe 3HAUYEHUS
(yHKIIMM Ha TPOMEXYTKE, HEeNpepblBHAas (PYHKIMS, aCUMITOTHI Tpaduka
¢byHKIMH, TepBas W BTOpas NPOU3BOAHAA (DYHKIMHM, T'€OMETPUYECKUN U
(u3nueckuil CMbICT IPOU3BOAHOM, IEpBOOOpa3Has, ONpeIeIEHHbIA HHTETpal;
YMEHUE HAaxXOJUTh AaCHUMITOThI rpaduka (YHKUHUU; YMEHHE BBIUUCIATH
IPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOIO W KOMIO3UIMHM (PYHKIHIA,
HAXOJUTh ypaBHEHHE KacaTeldbHON K rpaduky (yHKIMH; YMEHHE HaXOIUTh
IIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIINI; YMEHHE UCII0JIb30BATh IPOU3BOIHYIO
JUIs  McCleNoBaHUsA (DYyHKUMI, HaXoAuThb HauOONbIIME W HAUMEHbILIUE
3HaueHus (YyHKUUN; CTPOUTh IpaUKM MHOTOUYIEHOB C HCIIOJIb30BAaHHEM
anmapara MaT€MaTH4eCKOro aHaln3a; NPUMEHATH MPOM3BOAHYIO A
HaXO0K/I€HUsl HAWIY4IIEero PEelIeHHUs B MPUKIIAJAHBIX, B TOM YHCJE COLUAIbHO-
HSKOHOMHUECKUX U (PU3MUECKUX 3a/1auax; HaXOIUTh IIoMaand U 00bEMBI GUry

C IIOMOIIBIO HHTCIrpaia; IIPUBOJAUTH IIPUMEPLBI MaTeMaTH4YECKOIo




MOJIETUPOBAHUS C MOMOIIBI0 TG depeHIIMATBEHBIX YpaBHEHUI

YMeHne omnepupoBaTh MOHATHAMHU: Tpaduk (QyHKIMU, oOpaTHas (yHKIuS,
KOMIO3UIMS  (YyHKIMHA, JUHEeWHas (yHKOMS, KBaapaTuyHas (QYHKLHS,
paunoHanbHast ~(QYHKIUS, CTENeHHas (YHKIUS, TPUTOHOMETPHUYCCKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMH, TOKa3aTeiabHas |
norapupmMuueckass (QyHKIIMU; yMEHHE CTPOUTh TpaduKh H3YYCHHBIX
(GyHKIMH, BBIMONHATH MpeoOpa3zoBaHus rpaduKoB (QyHKIUM, HCIIOIB30BATh
rpaduKy A7l N3yYSHHs IPOLECCOB U 3aBUCUMOCTEH, IIPU PEIICHNUH 3a]ad W3
JIpyrux ydeOHbIX NpPEAMETOB M 3a7ay M3 peallbHOW JKU3HM; BBIPAXKATh
dopMynamMH 3aBUCHMOCTH MEXAy BEIWYMHAMHM; HCIIOJIb30BAaTh CBOWCTBA H
rpadukyn  (QyHKUMP [UIs pELIeHUs YpaBHEHUH, HEpaBEHCTB W 3a4ady C
nmapaMeTpamMH; HW300pakaTh Ha KOOPAMHATHOW IIIOCKOCTH MHOXKECTBA

peH.IeHPIfI ypaBHCHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemaTb TEKCTOBBIE 3aJjaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JI0JIM U YacTH, Ha JIBU)KEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT,
HAJIOTH, 3a7aud U3 o0JacTH YHpaBlICHHS JHUYHBIMH UM CEMEHHBIMHU
(MHaHCaAMM); COCTaBISATh BBIPAKECHUS, YpPaBHEHHUS, HEpPaBEHCTBA U HX
CUCTEMBI II0 YCIOBHIO 3aadd, HCCIENOBaTh IIOJIy4YEHHOE pEIICHHE U
OLICHMBATh  MPABAONOJOOHOCTH  PE3yJbTAaTOB, YMEHHE MOJEIUPOBATH
peanbHBIE CHUTyallUH Ha sA3BIKE MAaTEMAaTUKH; COCTABJIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHIO 3aJa4M, HCCIEIOBATh
IOCTPOCHHbIE ~ MOJENM €  MCIOJNb30BaHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH IMOTYUYEHHBIN PE3yJIbTAT

YMeHue omnepupoBaTh MOHITUSIMH: cpefHee apudMeTHueckoe, MeuaHa,
HauOoJbIllee W HaMMEHbIIee 3HAYEHUs, pa3Max, JUCHEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOr0 HaboOpa; yMEHHME U3BJIEKaTh, HWHTEPIPETUPOBATH
UHQOPMALIMIO, MPEICTaBICHHYI0 B TaliMlaX, Ha JuWarpamMmax, rpadukax,
OTPaXXaIoIyl0 CBOMCTBA pealIbHbIX MNPOLECCOB U SBJICHUM; MpEeACTaBIsATh
UHPOPMALIMIO €  TOMOIIBIO  TabaMIl M JaUarpaMM;  HUCCIIEAOBaTh
CTaTHUCTUYECKUE JlaHHble, B TOM UYHCJIE C NPUMEHEHUEM TrpapuuecKux
METOMOB U D3JIEKTPOHHBIX CPEICTB; IpaUyecku MCCIEeOBATh COBMECTHBIE

HAOJII0/IEHUS C TIOMOILBIO JUarpaMM pacCceuBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4YallHbIN ONBIT U Cay4yailHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHSI; YMEHHE BBIUYUCIATH BEPOSTHOCTh C

UCIOJIb30BaHUEM IpaUUECKUX METOJOB; MPUMEHATh (POPMYJIbI CIOKEHUS U




YMHOXCHHSI BEpOATHOCTEH, (opMyily TOTHOH BeposATHOCTH, (opmyriy
bepuymnu, xomOuHaTOpHBIE (DAaKTBI M (POPMYJIBI, OLEHHBATH BEPOATHOCTH
peaybHBIX COOBITHIT; yMEHUE ONIEPHPOBATh MOHATUAMU: CIIydaiiHas BEITMYUHA,
pacrpenienieHue BEepOSTHOCTEH, MaTeMaTH4ecKoe OXKHUIaHWEe, IUCIEepPCHs U
CTaH/JapTHOE OTKJIOHCHHE CIyYaiHOW BEIMYHMHBI, QyHKINU pacupeieneHus 1
IUIOTHOCTH PaBHOMEPHOT'0, MOKA3aTeIbHOI0 U HOPMAJIbHOTO paclpe/ieleHui;
YMEHHE HCTOB30BaTh CBOWCTBA M3YYEHHBIX pPACTPEACICHUNA UIS pPEIICHUS
3aJa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX 4YHCET, METOMAbI
BBIOOPOYHBIX HCCIIEIOBAaHUH; YMEHHE TPHUBOIUTH IPHUMEPH TPOSBICHUSI
3aKOHa OOJBIIMX YUCEN B MPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE
OTIEPHPOBATh TOHATUSMH: COYETAaHWE, IEePECTAaHOBKA, YHCIO COYCTAHHHU,
YHCIIO0 NEePecTaHOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATH KOMOMHATOPHbBIE
(GakTel W pacCyKACHUS [UIsI pPEHmICHHs 3a1ad; OIICHWBAaTh BEPOSATHOCTH
pea’bHBIX  COOBITMH;  COCTaBIATH  BEPOSATHOCTHYIO  MOJAEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHne onepupoBaTh MOHIATHIMU: TOYKA, MPSIMasi, TNIOCKOCTh, TPOCTPAHCTBO,
OTpE30K, Jy4, BeIWYMHA YIJIa, IUIOCKMH Yroyl, JABYTPaHHBIA yrod,
TPEXTPAaHHBIM  yTrOJ, CKPEIIMBAIOIIMECS TMPsSMBbIE, MapauIeIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrod MEXIy HPSIMbIMH, YTOJI
MEXIy TPSIMOU M TUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMU, PACCTOSHUE OT
TOYKM J0 IUIOCKOCTH, PACCTOSIHUE MEXAYy HPSIMBIMH, PACCTOSHUE MEXIY
MJIOCKOCTSIMHU; YMEHHE UCIIOJIH30BATh MPU PEIICHUH 33]1a4 U3yUeHHbIE (PaKThI
U TEOpeMbl IIAHUMETPUHU; YMEHHE OLEHUBAaTh pa3Mepbl O0OBEKTOB
OKpYKaIoIIero MHpPA; CTPOUTh MATEMAaTHUYECKHE MOJEIH C IOMOUIBIO
FEOMETPUYECKUX TMOHATUA W BEJIWYUH, pElIaTh CBSI3aHHbIE C HUMU

MPAKTUYCCKUC 3aa4n
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YMeHue onepupoBaTh MNOHATHSMH: IUIOWAAb (UIYphl, 00BEM (UTYpHL,
MHOT'OI'paHHMK, MPAaBUWIIbHBI MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHHKA, KYO,
napajuleJienunes, Nnpu3Ma, nupamuaa, Gurypa U HOBEPXHOCTh BpallCHHUS,
LWIMHAP, KOHYC, Imap, cdepa, miomanb chepbl, MIOHIAJb MOBEPXHOCTH
NUPaMUJbl, TPU3MBI, KOHyCa, LMIUHApPA, 00BbEM KybOa, HPSIMOYTOJIBHOTO
napajuleJenuIeia, MMpamMuabl, IpU3Mbl, LIAIUHAPA, KOHYCa, 1apa, pa3BépTKa
MOBEPXHOCTH, CEYEHUs KOHyca M LWIMHApA, NapajuleJbHble OCH WU
OCHOBAHHIO, CEYEHHWE IIapa, IIOCKOCTh, Kacaromlascs chepbl, LUIMHIPA,

KOHyCca; YMEHHE CTPOHWTHh CCUEHHWE MHOTOTPpAaHHUKA, H300pakKaTh




MHOTOTPaHHUKHU, (GUTYpbl U IMOBEPXHOCTH BpAIICHMS, UX CEUYECHUS, B TOM
YHUCJIE€ C NOMOUIbKO 3JIEKTPOHHBIX CPEACTB; YMEHHME IPUMEHATH CBOWCTBA
F€OMETPUUECKUX (QUryp, CaMOCTOSTENbHO (HOPMYIHPOBATH ONPEIEICHUS
n3ydaemblx (uryp, BBIIBUTATh THIOTE3bI O CBOWCTBAX U MPU3HAKAX
reoMeTpuueckux ¢uryp, OOOCHOBBIBaTH WM OMNPOBEpraTh HX; YyMEHHE
NPOBOANUTH KiIacCUPUKALNIO (PUTYyp MO pa3IUYHBIM MPU3HAKAM, BBITIOIHSTH

HeO6XO}II/IMLIe JOINOJTHUTCIIBHBIC ITIOCTPOCHUA
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YMeHnue  omepupoBaTh ~ HOHATHUSAMHU:  JIBIDKEHHE B IMPOCTPAHCTBE,
napajieNbHbIi TepeHOC, CUMMETpPHUsl Ha IUIOCKOCTM M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue Mmoao0usi, TOAOO0HBIE (UTYpBI; YMEHHE
pacmno3HaBaTh paBHbIE U MOJOOHBIE (UTYpHl, B TOM 4HCIE B HPUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJIH30BATh T'€OMETPUYECKHUE OTHOUICHHS TIPU
pelleHNH 3a/1a4; HaXOJUThb TEeOMETPUYECKHE BEJIMYMHBI (UIMHA, YTOJ,
TUIOMIAIb, 00BEM) TIPH PEUICHUH 3a7ad M3 JAPYTHX Y4eOHBIX MPEIMETOB U U3
peasbHON JKM3HU; YMEHHE BBIYMCIATH T'€OMETPHUUYECKHE BEIMYUHBI (IJMHA,
yrojl, IUIOmaab, OOBEM, IUIOMIANh IOBEPXHOCTH), WCIIONB3YS H3yUEHHBIE
¢dbopMyaBl M METOIBI, B TOM YHCIE: IUIOMIAAb MOBEPXHOCTH IMUPAMMIBI,
MpU3MBI, KOHyCa, HWIMHAPA, TUIOMaab chepbl; 00bEM KyOa, MpSIMOYTOJIbHOTO
napaJuleienurnesa, NTUpaMubl, MPU3MbI, LUIMHIPA, KOHYyca, Lapa; yYMEHHE

HaXOJIUTh OTHOIIEHUE 0OBbEMOB MMOI00OHBIX QUTYp
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VYmMmenne OINICpHUPOBATE TMOHATHAMU: IPAMOYTOJIbHAsA CHCTEMa KOOpAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHAE BEKTOpa Ha 4YHCJIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaISIPHOE TMPOU3BEACHUE, BEKTOPHOE TMPOM3BEACHUE, YIrOJI  MEXIy
BCKTOpaMHu; YMCHHEC HCIIOJIb30BaTh BCKTOpHBIfI u KOOpI[PIHaTHBIfI METOL IJIs1

peICHUSA TCOMETPUUCCKHUX 3a/lad U 3aa4 APYIrux y‘le6HI:IX npeaMeToOB
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YMenue BBI6I/IpaTB HO,Z[XOIIHH_[I/Iﬁ MCTOA IUId PCHICHUA 3aJadr, IMOHHUMAHUC
SHAYUMOCTH MATEMAaTUKKW B MU3YUCHUHM TMPUPOJHBIX H O6H.[CCTB€HHI)IX
ImpoueccoB u HBHCHHﬁ; YMCHHEC pacClio3HaBaTb IPOSABICHUC 3aKOHOB
MAaTE€MaTUKH B HCKYCCTBC, YMCHHUC MNPHBOJAUTH IMPUMCEPBI MAaTEMAaTHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTHUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

K
0 IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
A
1 Yucna v BBIYUCIEHUS
1
Hatypanbuble u uensie yrcina. [Ipu3Haku 1e1MMOCTH HENbIX YHCEeT
1
1
Panmonanehpie  yucna. OOBIKHOBEHHbIE U JAECSATUYHBIE JApOOU, TPOLEHTHI,
5 OeckoHeYHbIE IEPUOANYECKUE APOoOH
1 (v (v (v
ApudMeTHIecKrii KOpeHb HaTypaibHOW creneHu. JlelcTBus ¢ apudMeTHIeCKUMHU
; KOPHSIMH HaTypaJbHOU CTEICHH
1 v
Crenenp ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIBHBIM Moka3areiaemM. CBoicTBa
CTENEHU
4
1
CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
s apKTaHI'€HC YHUCIOBOTO apryMeHTa
1
Jlorapudm yucna. Jlecaruynbie U HATypajgbHbIE JOrapu(MbI
6
1 JeiicTBuTenbHbie Yncia. ApupMETHIECKIE ONIepallii ¢ JCHCTBUTEILHBIMHA YHCIIAMHU.
[TpuOnkE€HHBIE BHIYMCICHUS, TPaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJbTaTa
7 BBIYMCIICHUI
1
[IpeobpaszoBanue BeIpaXeHUH
8
1
KomrmiekcHbie yncna
9




VYpaBHEHUS U HEPABEHCTBA

Llenbie u 1pOOHO-pAIIIOHAIBHBIE YPaBHEHHUS

HppanunoHanbHble ypaBHEHUS

TpuroHomerpuueckue ypaBHEHUs

[Toka3zaTenbHbIE U JTOTapUPMHUUECKHE YPAaBHEHHS

Llenbie u 1pOOHO-paIOHANIEHBIE HEPABEHCTBA

HppauyroHanbHbIe HEPABEHCTBA

[Toka3zarenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA

TpuronomeTpruyeckue HEpaBeHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

ypaBHeHI/ISI, HEPABCHCTBA U CUCTEMBI C IMapaMETpaMu

Martpuna cuctemMsl IMHEWHBIX ypaBHEHUH. ONpeaennTens MaTpULb




[a—

3 @OyHKIMH U TpapuKH
3
@yukius, cnocoObl 3amanus ¢GyHKkuuu. ['paduk ¢yHkumu. B3ammuO o0OpaTHBIC
. ¢bynakiun. YétHele u Heu€THbIE QyHKIMH. [leproanueckue GpyHkunu
; OO6nacte omnpeaeneHUs M MHOXKECTBO 3HaueHMd QyHkumu. Hymm QyHKIum.
ITpomexxyTkM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
5 Makcumymbl ¥ MUHHUMYMBbl (QyHKUuH. HaunOonpinee M HauMeHbIIee 3HAuYCHHE
(GYHKIIMU HAa IPOMEKYTKE
3
CreneHHas (QyHKIUS ¢ HaTypaJbHBIM M IIeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduxk.
; CaoiicTBa 1 rpaduK KOPHSI 7-0¥ CTETICHU
3
Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaduKu
4
3
[Toka3zarenbHas u norapudmMudeckas QyHKIIMU, X CBOMCTBA U TPaPUKH
5
3
Touku pa3psiBa. AcuMOTOTHI rpadukoB GyHKIM. CBONCTBa (PyHKIMHI, HEMPEPHIBHBIX
Ha OTpe3Ke
6
3
ITocnegoBaTebLHOCTH, CIIOCOOBI 3aaHuUs II0CIIE0BATEILHOCTEH
7
3
Apudmerndeckas u reoMmeTpudeckas nporpeccun. @opmya CI0KHBIX TPOIIEHTOB
8
4| Hauana MaTeMaTH4eCcKOro aHaIu3a
4
[TpousBonnas Gpynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIIMNA
1
4| IlpuMeHeHue NPOU3BOJHONW K MCCIEJOBAHUIO (YHKUMH Ha MOHOTOHHOCTb U

OKCTPEMYMBI. HaXO)KI[eHI/Ie HauOOJIBIIIETO M HAMMEHBIIEro 3HAYCHUS (1)YHKLII/II/I Ha




OTpe3Ke

[TepBooOpasnas. Murerpan

MHoXeCcTBa U JOTHKA

MHoecTBO, oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BenHa

Jloruka

BepOHTHOCTB N CTaTUCTHKA

OrmmcarenpHas CTATUCTUKA

BepositHocTh

KombOunaropuka

I'eomeTpus

@urypsl Ha IJIOCKOCTH

[IpsiMbIe ¥ TJIOCKOCTH B MTPOCTPAHCTBE

MHororpaHHuKu

Tena v MOBEpPXHOCTH BPAILLEHUS




Koopaunats! 1 BEKTOpBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTUHIECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Aranacsu JI.C., byry3zoB B.®., Kagommes C.b. u
1p., AkuuonepHoe obmiectBo «M3narensctBo «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

* Maremarunka: anreOpa v Hadajga MaTEMAaTUICCKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccwsl/ Aranacsu JI.C., byry3zoB B.®., Kagommes C.b. u

1p., AkuuonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6anoreka I{OK. https://m.edsoo.ru/
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