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MHHHUCTEPCTBO IMPOCBEIIEHUA POCCUIACKOM ®EJEPAIIIN
MunncrepcTBo oopazosanusi HoBocudupckoi odaacTu

AnmuHucTpanus J[oBoJIeHCKOro paiiona

MKOY Sprosckas COII

INOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOrO Kypca «I'eomeTrpus» 0a30BOro YpOBHS st
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepalbHOTO
TOCyJIapCTBEHHOT'O 00pa30BaTEeILHOTO CTaHAApTa CPEAHETO OOIIETO 00pa30BaHMUsA,
¢ yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWM, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHHIO, U TPaJWLUNA POCCUHUCKOTO 00pa30BaHUA.
Peanuzamus mporpamMmbel o6ecrieunBaeT OBIAJCHUE KITIOUEBBIMUA KOMITCTCHIIUSIMH,
COCTABJISIIONUMH OCHOBY JUISI CaMOPAa3BUTHS M HETNPEPHIBHOTO OOpa30BaHUA,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIHLHOTO Pa3BUTHUSA
JUYHOCTH 00YYarOIINXCSI.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOTO Kypca T€OMETpHHM Ha YPOBHE CpEeaHero ooOriero
oOpa3oBaHusi OOYCIIOBJICHA MPAKTHYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX H
IPEJMETHBIX PE3YJIbTATOB OOYYEHHUS TEOMETPUHM B HAIMpPABICHUH JIMYHOCTHOTO
pa3BuTUsl OOy4arommxcsi, (GopMUpoOBaHMs (DYHKIIMOHATIBHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3yUEHUS APYTrUX YYeOHBIX AUCHUIUIMH. PazBuTue y o0ydaromuxcs
NPaBUJIBHBIX TPEJCTABICHUA O CYIIHOCTH WM IMPOUCXOXKICHHH T'€OMETPHUYECKUX
aOCTpaKIHii, COOTHOUICHWH PEAbHOTO M HICATBHOT0, XapaKTepe OTpPaKeHUS
MaTeMaTH4eCKOi HAayKOW SBICHUH W MPOIECCOB pEaTbHOrO MHpa, MECTe
TeOMETPUH B CHCTEME HAayK M POJM MaTeMaTUYEeCKOTO MOJICIMPOBAHUS B HAYYHOM
NIO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS
yUYalUXCs, a TaKXKe KAdeCTB MBIIUICHHs, HEOOXOAMMBIX Ui aJanTalniud B
COBPEMEHHOM OOIIECTBE.

['eomeTpusi sBIsIETCS OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHErO
oOmero o0pa3oBaHus, TaK Kak OO0ECIEYMBAET BO3MOXHOCTb M3y4YEHHUS Kak
JTVCIUTUTHH €CTeCTBEHHO-HAYYHOUW HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUIeHUE, (HOpMUpyeMOe TpU H3YyYSHHH OOyUYaIOIIMMHUCS
HOHSTHHHBIX OCHOB FT€OMETPHHU M MTOCTPOCHUH LIENOYKH JIOTHYECKUX YTBEPIKICHUH
B XOJIC€ pEIICHHs TEOMETPUYECKUX 3alad, yMEHUE BBIIBHIaTb M OINPOBEPraTh



TUMOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA IMPH PEHICHUH 3a/lad €CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.
YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesTenbHOCTH yenoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOrO ObITHS, (opMa
OTPaXEHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHUBHOTO
npeobpazoBaHus  AeWcTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BENMHSIET pa3Hble BUIbI Yy4eOHOM U TPYAOBOW JESATEIBHOCTH,
SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY AaKTyaJlbHA
3amaya (QopMUpOBaHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUSI Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH M0 MHOTMM HaIPaBJICHUSM.
[lens ocBoeHusi mporpaMMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHUOOpeTeHuss U
WCMOJIb30BaHUS CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JICWCTBUM,
CHEU(PUYHBIX T€OMETPUHN, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHus
M0 CMELHAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM UCTOJIb30BAHIUEM I'€OMETPHH.
[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IpeAHA3HAYEHA IS
00y4aromuxcsi CpeaHeH MIKOIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum 00pa3om, oOydaromuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEMaTUYECKUE YMEHHS, CBSI3AHHbIE
co crneuupuKod TeOMETpUM U HEOOXOIUMbIE JIS >KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
riyOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN JAEITETbHOCTH.
JlocTikeHHe 1eM OCBOEGHHS TMPOrpaMMbl 00ECeunBaeTCsl PpelIeHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMU  3aJadyaMud  OCBOEHHSI  Kypca
«["eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opMupOBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTh MHPOBOM
KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYKAIOUIIM MHPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TejlaX BpalleHUs
KaK O BaXHEHIIMX MATEeMaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaThb Ha YepPTEekKax, MOJEISIX U B

peaIbHOM MHPE MHOTOTPAHHUKH U TEJIa BPaIlEHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha TOCTPOEHUS HA U300pa’KeHUAX

POCTPAHCTBEHHBIX PUTYD;



e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOIPAaHHHMKAX M T€JaX BPALLEHUS U UX OCHOBHBIMU CBONCTBAaMU;

e OBJAJCHUE  aAJNTOPUTMaMU  PEUIEHUS  OCHOBHBIX  THUIIOB  3aJ]1ay;
(opMUpOBaHHE yMEHHUS MPOBOAUTH  HECJIOXKHBIE JIOKa3aTeJbHbIC
pacCyXJI€HHsT B XOJI¢ PCELICHUsS CTEPEOMETPUYECKHX 3ajad M 3a1ad C
PaKTUYECKUM COJEPIKAHHUEM;

e pa3BUTUE  UHTEIUJICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEMH
oOydarolmuxcsi, I03HABATEIbHOW  AaKTUBHOCTH,  MCCIIEA0BATEIbCKUX
YMEHUHN, KpUTUIHOCTH MBILUICHHUS,

e (opmupoBaHUE (YHKIIMOHATIBHOU I'PaMOTHOCTH, peIeBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIECHUS TIEOMETPUYECKHUX
MNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pEATbHBIX KU3HEHHBIX
CUTyallUsiX W IMpPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
T€OMETPUHU U CO3aBaTh N'€OMETPHUECKUE MOJAEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, pelacMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHNE MHTYUTHBHBIX IIPOLIECCOB, MOTHUBUPYET K
JalbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpennourenue oTAAETCA HAMSIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIAMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUM Y
yYallUXC B Kypce CTEPEOMETPUM INPOBOAMUTCS 3a CUET peIleHus 3aJad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3a MPOBOAMTCS C OMOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOJHOIO COAEPKAHMSL.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpenensercs HE TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHEero o01ero oopa3oBaHusl.

ConepxxaHnue 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil nporpaMmbl, pacHpeneia€HHbIM 10 TrojaM OOydeHHs,
CTPYKTypUpPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUYECKUMU



NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCJIEA0BATENBHO U MOCTYIATEIBHO, C
COOJII0ICHHEM NPUHLIMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYATHUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUM OOydYaromuXcs, paciupss u
yrayOnsis e€, o0pasysi MpoUHble MHO>KECTBEHHbIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpumn otBoauTCs 2 yaca B Henenmo B 10 kinacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IMOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMbBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHBIE IPsAMBIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSMBIX; MAPALIECIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocTeiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa’Ip, KyO, napajjiesieumnea; IoCTPOSHUE CEUEHUIA.

[lepnenAMKYISIPHOCTD IPSIMOU U IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPALICIBHBIE M TNEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOopemMa O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON H
IUIOCKOCTBIO;  JBYIPaHHBIM  yroJ, JIMHEWHBIA YroJl JABYTPaHHOIO  YIVIA.
[lepneHauKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 10  IUJIOCKOCTH,  MpoeKmuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYJIISIPaXx.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKHM; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, psMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes U ero cporcrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHThl Npu3Mbl M nupamuabl. lIpaBuibHbIE
MHOTOI'PAaHHMKH: IOHATUE MPABWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAs NpU3Ma U
IIpaBUIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAas IHpaMUa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune O mpaBUIIbHBIX MHOTIOIPAHHUKAX: OKTadJp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, lapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne 9SaeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH TMIPSIMOW TPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomanu yceu€éHHoM mnupamuabl. [loHstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 KIIACC

Tesa Bpalenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasyromue HWIAHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
IO b CHEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalleHusi UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOUcaHHAsT B MHOTOTPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOILIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus wmwiMHapa (DapaJUIebHO M NEPHEHAMKYISIPHO OCH), CEUYECHHS
KOHyca (mapajuielbHO€ OCHOBAHHUIO M MPOXOJSINEe 4Yepe3 BEpIIMHY), CeYEHUs
nrapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. ClI0KeHUE U BRIUMTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWI JACHCTBUU C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTol Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3aa4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MatemaTHKay XapaKTepU3yIOTCs:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NporeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPBHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTKEHHWW B JPYTUX HayKax, TEXHOJOTHUAX, cdepax

SKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCITUTAHME:

ACTETUYECKMM OTHOLICHHMEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUEe 3HaHUS B
WHTEpecax 3J0poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/bIXaA, peryispHas buznueckas AKTUBHOCTB); ¢buznyeckoro
COBEpLIECHCTBOBAHYS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSIKCHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHUECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTLHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHUE MPUPOTHOW M COLMATBHON
CpeIbl, OCO3HAHHUEM TJIOOATHLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJIieM;
OpHCHTAIlMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUIsS pelICHUs 3aj1a4 B
00acTH  OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOILIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM M  OONICCTBEHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMaTUYeCKOM HayKu Kak c(pepbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB €€
pa3BUTHS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBHWJIM3AIWW;, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOEKTHYI0 M HCCIICIOBATECIILCKYIO JICSITCILHOCTD
WHIMBUYabHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPaMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUsAMU, YHUBEPCATILHBIMU Pe2YIIMUBHBIMU OeliCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoenue
Memo008  NO3HAHUA  OKPYHCAIOUie20  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeiicTBHA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
00BEKTOB, TOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpOBATH
OTpeNie]ICHUs]  TMOHATUN, yCTAHABIMBATh  CYIICCTBEHHBIN  IPU3HAK
KJIacCU(UKAIMK, OCHOBAHHUSA M1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOBL;

e BBIOMpaTh cHoco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIEHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

baszoBble ucciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMynapoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHABJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHUPOBATH OOOOIICHUSI M BHIBOJBI TIO pe3yiIbTaTam
NPOBENEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanmeii:

e BBIBISTH AePUIUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEeUIeHUs 3a]1a4u;

e BbIOMpaTh UWH(POpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHTO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHIS;

e CTPYKTYpUpPOBaTh MH(GOpPMAIIUIO, IPEICTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/1y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/ie 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yjbTaThl  PEIICHWs  3aJadd,  OKCIEpPUMEHTAa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH pENeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JeATEIHHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiATh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3aJlaui, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(bOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJIS Iporecca u
pe3yJibTaTa peleHns MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HHKHYTh MpPH PELUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEMH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M M YCJIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKCHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHTh OIHOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUSMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIH W HEBBIMYKJIbIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbLHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TIUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIIeNIeHe 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YSI METOJ CIICIOB.

CTpouTh CEUEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSAS U3BECTHbIC AHAIMTUYECKUE METOAbl MPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTHYECKUX 3a/]a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M MIIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOIICHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKkThl Uil PELIEHHS CTEPEOMETPUUYECKUX
3a/1a4, MPEeAnoJaraloluX HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHSTb W3Y4YCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKd C(OPMYIMPOBAaHHONW MIPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYNH.

11 KJTACC

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

PacnioznaBate Tena BpaiieHus (HUJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudumupoBaTs B3aMHOE pacroyiokeHue cepsl ¥ MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BHICOTA
CErMEHTa; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  TMOBEPXHOCTEH Tel  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSMH MOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TEJI.



N300paxaTs u3ydaemble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalO0T.

[IpuMeHsTh paBUIO MapajuIeIenuIea.

OnepupoBaTh NOHATHAMU: IE€KAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpAaMH, CKaJISIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJararolIMX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkrue 3adayd Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKAa3aTeabCTBO MAaTEMAaTUYECKUX OTHOIUICHHH U
HAX0XkJIEHHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a7a4.

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

[IpuBoAMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPONIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B TPOLECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MTPOOJIEMBbI, MOJAEIUPOBATh peasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAHUEM F€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajreopbl; pemarhb
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJINYMH.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSIMU: TOUKA, MPAMAs], INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPU PEIICHUHU
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHUSMHU: NapaUIEIbHOCTh U MEPIEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KrnaccuduiupoBars B3aUMHOE PaCIOJIOKEHUE MPSMBIX M IMJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSIMU: JIBYTPAHHBIA YroJj, TPaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YroJl IBYTPaHHOTO yTJia, TpaaycHas
Mepa JABYTpaHHOTO yria
ay OnepupoBarh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUJIbHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTpaHHHWKH, BBIOMpas  OCHOBAaHUS  JUIA
. Kiaccupukauud  (BBIMYKJIBIE U HEBBIIYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKHM, TMTPSIMble U  HAKJIOHHBIE IPHU3MBI,
napajuIeICTUTIC b))
79 OnepupoBatb MOHSTUSMU: CeKyIas MJIOCKOCT, ceueHue
' MHOT'OTPaHHUKOB
710 OOBACHATD NPUHLUIIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' HCIOJIb3YSl METOJ CJIEA0B
711 Ctpouth ceyeHUsT MHOTOTPAHHUKOB METOJOM CJEAOB, BBIMOJIHATD

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUYECCKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI M3BECTHBIE AHATUTHUYECKUE METOJbl TP
pELICHUH CTaHJAPTHBIX MATEeMaTUYECKUX 3aJa4y Ha BBIYUCIICHUE
pacCTOSTHUM MEXIYy NBYMsI TOYKAMH, OT TOYKHU JO MPSAMOU, OT TOYKH JI0

IIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMHACA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUUECCKUX BEIMYHMH 1O oOpasmam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOJbl TP
pPELICHUN CTAaHAAPTHBIX MAaTEMATHYECKUX 3a7ady Ha BBIYMCIICHUE YTJIOB
MEXY CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY MPSAMOUA M IUIOCKOCTBIO,

MEX1y TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beruucnsate 00bEMBI M IUIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHNuEM (HOPMYII, BBIYUCIISATH COOTHOIICHHUS
MEXKIY TUIOIIAISIMH MMOBEPXHOCTEM, 00BEMamMu MOJOOHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBICHHYIO Ha

4epTexKax U pUCyHKaX

7.17

[TpuMeHsATH TeoMeTpuuecKrue (aKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEINOoNaralliX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIIOBUS

MIPUMEHEHHUS 33/1aHbI B IBHOU (hopMe

7.18

IIpuMeHATH mpocTEWIIMEe IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHUU CTECPEOMETPUUCCKUX 3a1a4

7.19

[IpuBoIUTE MpUMEPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTH MOTyYeHHBIE 3HAHKS Ha TPAKTHUKE: aHAIM3UPOBAThH PEabHbIC
CUTyalluld W TNPUMCHATH MH3YUCHHBIC IIOHATUSA B HPOLCCCC IOHCKA
perieHus MaTeMaTUYECKH chopMyTUpOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUHU, UCCIICAO0BATH
MOCTPOSHHBIE MOJICNTU C HCIIOJIb30BAaHUEM T€OMETPUYCCKHX MOHATHH |
TEeopeM, armapara aireOpbl, pemaTh MPaKTUYECKUE 3a/1a4u, CBSI3aHHBIC C

HaXOXIACHUEM I'COMCTPHUICCKUX BEIIMYHNH




11 KJTACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHHUSI OCHOBHOI
NpOBePsIEMOro .
00pa30oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATUSIMH: WIMHIPHUYECKas TOBEPXHOCTh, 00pa3yromiye
6.1 WIMHIPAYECKON TIOBEPXHOCTH, MHIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpamieHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI TTOJTYUYESHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE pactosioKeHHE CPephl U TIIOCKOCTH
OnepupoBaTh MOHATHSIMM: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHUE IIAPOBOrO CJOSI, BHICOTA
[IAPOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM TOBEPXHOCTEH TeN BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYIT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy Hu
6.7 OTMCAHHBIN 0KOJIO cdepsbl, chepa, BUcaHHAS B MHOTOI'PAaHHHUK WU TEIIO
BpallleHus
6 BbluMCHASATE COOTHONICHHS MEXIY IUIOHIAAIMH MOBEPXHOCTEH U
' 00BEMamMu TOJJOOHBIX Tell
69 N300paxkaTs m3yyaembie QUTYPHI OT PYKH U ¢ IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATh (BBIHOCHBIE) IUIOCKHE 4YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MPeoOpa3oBbIBaTh HH(OpPMALHIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reoMeTpuyeckrue (QaxKThl A PEHICHHUs] CTEPEOMETPUUECKUX
6.12 3aj1a4, MPEAIONIATaloIIuX HECKOJIBKO IIaroB PEIIEHHS, €CIId YCIOBHS
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
6.13 OniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0JazaroT

6.15

[TpuMeHsTH NpaBUIIO Napasieienurnea Npu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
Yroa MEXIYy BEKTOpaMH, CKaJsipHOE€ IMPOU3BEJIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMMy BEKTOPOB U INPOU3BEICHHUE BEKTOpPA HA YUCIO, YIrOJ
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAEHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT

6.19

Pemate  mpocTeiilie reoMeTpUYECKHE 3aJayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrats 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHONIIICHUH U
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIUYUH I10 o6p33uaM HIIN aJIrOpUuTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOJBI npu pCUICHUN CTaHAApPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINME IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3ada4

6.22

IIpuBOIUTE NpUMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U

KHU3HHU, paCliO3HABATh IIPOABIICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBC

6.23

[IpuMmeHsTh TOJy4YEHHbIE 3HAHMUS HA MPAKTUKE: AaHAJIU3UpPOBAThH
peaibHble CHUTYalldd W TPUMEHSATh W3y4YEHHBbIE TMOHSATHS B IIpolEecce
MOKMCKAa pELIEHUS MaTeMaTH4YeCKu CQOpPMYIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh pEajbHbIC CUTyallMU Ha SI3bIKE T€OMETPHH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH U
TEeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3a1a4u, CBSI3aHHBIC C

HaXO0XKIACHUCM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE MOHATUSA CTEpeOMETpUH. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsaTne 00  aKCHMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHoe  pacrnonokeHue  OpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuieIbHble W CKpelmuBampomuecs mnpsaMele. llapamnenbHocTh OpSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApaJUIeNbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIEIbHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh MPSMON U IJIOCKOCTH. YTJIBI C
COHAIIPaBIICHHBIMU CTOPOHAMH, YroJl MEXAY TMpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: MapajulebHbIE MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
iockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapajuiefienumnes1, HoCTPOeHue CeueHn i

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPsMBIE B
MPOCTPAHCTBE, MPSIMbIE MapaJijiesIbHbIe U IEPIECHAUKYISIPHBIE K IJTIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH NIPSMON U MIIOCKOCTH, TEOpEMaA O MPSIMOU MEPIECHIUKYIISIPHOM
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojd MEXAYy MpsSMONM M IUIOCKOCTBIO,
JIBYTpaHHbIA yroJl, JMWHEWHBIM yroys JByrpaHHoro yria. Ilepnenaukymnsip u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IUIOCKOCTH, PAcCTOSTHUE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  JBYX  IUIOckocTe. Teopema o0  Tpéx

NEePIEeHIUKYIIpax

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE D3JEMEHTHl MHOIOI'DAHHUKA, BBITYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHoOrorpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU W OCHOBAHWS TPU3MBI, TIpsIMasi ¥ HAKJIOHHAS TPHU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapannenenunen, NpsMOyroibHbIN NapalIeIeUIe]
u ero cpoiictBa. [lupamuna: n-yroapHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMUJbI, MPABUIbHAS U yCeUEHHAs MUpaMUA.

DeMEHTEI nNpu3Mbl W THUPAMHIBI. HpaBI/I.HBHBIe MHOT'OTpaHHUKH: ITOHATUC




IIPABWJIBHOTO MHOTOTPaHHMKA, INpaBUjbHAs IpU3Ma M IpaBUjIbHAs NHMpaMUia,
NpaBUJIbHASA TPEYTOJIbHAS MUPaMUa U IPaBWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O IpPaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’lp, AOJACKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CuMmMeTpuss B MPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMMIAX, NapAJUICICIIUIICIAX, TPABHUIIbHBIX

MHOTI'OIrpaHHUKax

7.6

Bbruncrnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOI TIOBEPXHOCTH W TIOJIHOM TIOBEPXHOCTH TMIPSMON MPHU3MBI, IUIONIAIb
OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msl. [1omiaas 60koBoiA
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM IHpaMHUIBI, TeopeMa O IUIOLIAIn

yceuéHHoi nupamupsl. [lorstue 06 06béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[TonoOHEbIe Tena B mpocTpancTBe. COOTHOMICHHUS! MEXKAY TUIOIIAASIMU TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomeTrpus

6.1

[unuaapudeckasi MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKON MOBEPXHOCTH, OCh
WIAHIPUYECKOH ToBepXHOCTH. LlmHap: ocHOBaHHMS M OOKOBas MOBEPXHOCTH,

oOpa3yromas 1 0Ch, TUIONIaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yIolIie KOHHYECKON TTOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKoi moBepxHocTU. KoHyC: ocHOBaHHMe M BepllinHa, 0Opasyromas U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAaHUA U OokoBas IMMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuaMeTp, IIOMAAb NOBEpXHOCTH chepbl. Bzanmuoe

PAaCIIOJIOKCHHUC C(bepm N IINIOCKOCTH, KacCaTCJibHaA INNIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N3006paxeHue Tea BpalleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN

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

6.6

[Tonsstue 06 o0BEMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapayieNienunena u ciueactBus w3 He€. OO0bEM IMHApA,

KoHyca. O0bEM 1mapa u miomaab chepsl




[Tomobupie Tema B mpocTtpaHcTBE. COOTHOMICHHS  MEXKIY  IUIOMIAJSIMU

o7 MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa
Bexktop Ha miockoctu M B mnpocTpaHcTBe. Cl0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. BekTopaMm. IIpaBmiio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHCTBUI C BEKTOpaMU
[IpsimoyronbHast cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopaumHaTsl BekTOpA.
6.10 IIpocreiimue 3amauu B KOOpAMHATax. YTrol Mexay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCIICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIM METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenue meromamu J0Ka3aTenbCcTB, ITOPUTMAaMHU pPELICHUS 3a1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATH IOHATHSIMHU: OIpECIICHHE,
aKCcMoMa, TeopeMma, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSTH UX; YMEHHE (OPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIOKHOE YTBEpXKIEHHE, MPUBOIUTH NMPUMEPHl U
KOHTPIIPUMEPHI, HCIONB30BaTh METOA MaTeMaTHYeCKOH WHIYKIUH;
NPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUs TpH PpEHICHUH 3a71ad,
OLICHWBATh  JIOTMYECKYI0  TPABHIBHOCTH  PACCYXICHHH;  yMEHHE
ONIEpPUPOBATH TMOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHO)KECTBEHHBIH
anmapar JUis OIMCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OIIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, LEJ0e YHUCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTesieM, KOPEHb HATYypaJIbHOM CTENECHHU, CTETICHb
C paUMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIBHBIM
noKaszarteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJA, OCTATOK IO MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHATIFHOE  YMCJIO,  MHOXKECTBA  HATYypaJIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX UYHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBLINHA OOIIMH JenuTeNh W HauMEHbIIee
o01ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMH ~ TIO3ULMOHHBIMA  CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCIICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsAMH M Jiorapudmamu, npeodpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHUE OIICPUPOBATH IMOHATHUAMU: HOCICAOBATCIIBHOCTD,




apupmMeTHuecKas nporpeccus, reomMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAs TIeOMETpUYECKas IPOTPeccHs; yMEHHe
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUupoOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M PTYMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcH  KOMIUIGKCHBIX  4Hceld (TreoMeTphuecKas,
TPUTOHOMETpHUUECKass W  anreOpavyeckas); yMeTb IPOM3BOIUTH
apu(MeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: MaTpuma 2x2 u  3X3, OmpenenuTenb  MaTpULBbI,

FEOMETPUUECKUI CMBICIT OTIPEACTUTENS

YMeHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
NoKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUNM U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHMS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOIIBIO PA3IMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUsl, HEPaBEHCTBA M CUCTEMbl C TApaMETPOM; MPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAyKHU U peaIbHOM KU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKILHUH,
NEPUOIMIHOCT (PYHKIIUH, OTPAaHHYECHHOCTh (YHKIIUH, MOHOTOHHOCTH
¢yHKLIMH, SKCTpeMyM (GYHKINH, HauOoJbIIee U HaMMEHBIIIee 3HAYCHUS
GYHKIIMHA HA POMEXKYTKE, HEMPEPhIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPUUCCKUNA U
(bU3HMYECKU CMBICT TIPOW3BOJHON, TIEpPBOOOpa3Has, ONpeaeaEéHHBINA
UHTETpAJI, YMEHHE HAXOAWUTh AaCUMNOTOTHI Tpaduka (GYHKIMH; YMEHHE
BBIYUCIISAT  TIPOM3BOJTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMMO3UIMHN (YHKIUH, HAXOAUTh YPaBHEHHME KacaTelbHOW K rpaduxy
(GyHKIMU; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HUCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWUMEHBIIWE 3HA4YCHUs (YHKIHMA;, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHMEM arlmapaTa MaTeMaTHUYeCKOTro
aHalM3a; TPUMCHATH TPOM3BOTHYIO /ISl HAaXOXICHHUS HAWIydIIero

peuicHrd B IMPUKIAIHBIX, B TOM YHUCJIC COLUAJIbBHO-3KOHOMHUUYCCKHUX H




bu3MYeCcKuX 3a1avyax; HaXOAUTh TUIOMAAN U 00BEMBI (GUTY C MTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB anMepH MATCEMATHUYCCKOI'O MO,Z[G.HI/IpOBaHI/IH C

nomoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTh MOHATUAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpUYECKHEe  (PYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIMH, TIOKa3aTeNbHas | Jorapudmudeckas G(yHKIHH; YMEHHE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKIMH, BBINOIHATH MPEOOpa3OBaHMUS
rpa¢ukoB GYHKIIHUMA, UCTIOIB30BaTh TPAPUKH IJIs H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33aJad U3 JPYruX y4eOHBIX MPEeIMETOB U
3a]a4 U3 peasibHOM JKU3HU; BhIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUN IS
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxkaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpCELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBbIE 33/Jla4d Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOIEHTHI, JOJIHM U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HAJIOTH, 33J]a4i U3 00JIaCTH yNpaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI 1O YCJOBHUIO 3aJauM, HMCCIEIOBATh IOJIYYEHHOE pEIICHHUE U
OLIGHUBATh IPaBAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTAaBJIATH BBIPAKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIOJIb30BAHMEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOJyYSHHBIN pe3yabTar

YMeHue onepupoBaTh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAYEHHUS, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa;, yMEHHE W3BJIEKaTh,
UHTEPIPETHPOBAaTh HH(OPMAIHMIO, TPEACTABICHHYI0 B TaOiHMIax, Ha
JIrarpaMMax, rpadukax, OTPakKarollylo CBOWCTBA PEabHBIX ITPOIECCOB U
SIBIICHUI; TIPEACTABIATh UHOOPMAIMIO C TOMOIIBIO TAOJIUI] U JHarpaMM;
MCCIIEIOBAaTh CTATUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHHEM
rpadu4ecKux METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBAaTh COBMECTHBIC HAONIOACHWS C TOMOIIBIO JHarpaMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBI ONBIT W CllydailHOE
COOBITHE, BEPOSITHOCTb CIyYallHOrO COOBITHS; YMEHHE BBIYHMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOopMyNBl CIOXKEHHUSI M YMHOXEHHS BEpOSATHOCTEH, (HOpMyny MOTHOU
BEepOsATHOCTH, hopmyny bepHyiau, kKoMOMHATOpHBIE (GaKThl U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pEATBHBIX COOBITHH; yMEHHE OIEepUPOBAThH
MNOHATUSIMM:  CydailHass BENWYMHA, paclpeneseHle BepOSTHOCTEH,
MaTEMaTUYECKOE OKUJAHUE, NUCIEPCHsT M CTAHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUMHW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOI'0, II0KAa3aTEJIbHOIO W HOPMAJIbHOIO paclpeacieHul;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefesieHud Juis
pelieHusl 3a1ad; 3HAaKOMCTBO C MOHATHSMH: 3aKOH OOJIBLIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE NPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YHCIO COYETaHWH, YHCIO TepecTaHOBOK; OuHoM HploTOHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KIACHUS AJISl PeLICHUS 3a/ay;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHne onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yrou,
JBYI'PaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpPEIIMBAIOUIUECS IMpPsMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
HPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl TUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne ornepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (HUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OIpaHHUKA,
Ky0, mMmapajuieienuries, Mpu3Ma, NUpamuaa, Qurypa M IOBEPXHOCTH
BpallleHNs, UWIMHIpP, KOHYC, map, cdepa, miomans chepbl, MIOmaab
MOBEPXHOCTH TIHPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

MIpAMOYTOJIbHOTO TMapauICIICIMIICAa, MUPaMUAbl, MPU3MBbI, HUIWHAPA,




KOHYCa, Il1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHMs] KOHycAa M LWIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAICHUS, UX CEUYECHHUS], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEesIeHNs N3y4aeMbIX (Uryp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NpPH3HAKaX reOMETPUUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUI GUryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAUMBIC OIMOJHUTEIbHBIE

TIOCTPOCHHSI
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YMeHHue omepupoBaTh TMOHATUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00MS, TOMOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemiCHUN 3aad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[JII/IHa,
yroji, IUIomanab, 00bEM) TMPH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ JKU3HU; YMCHHUC BBIYUCIIATL TCOMETPUICCKUC
BEeITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, ILIOMIAAL TMOBEPXHOCTH),
HCIIOJIb3YSl H3YUCHHBIC q)OpMyJ’H:I U METOJbI, B TOM 4YHUCJIC. ILIOIIAaAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb ChEPHL;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapaJuleNieNuIe/ia, MUPaMHIbl, TPH3MBI,
IUTMHIpA, KOHYyCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX GUryp
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YMeHue onepupoBaTh NOHIATUSMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIIO, PA3JIOKEHHE BEKTOopa 1Mo 0Oasucy,
CKAJIIPHOE IIPOU3BEJIEHUE, BEKTOPHOE IPOM3BEIECHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPJAUHATHBINA METO]
JUISL peUIeHHs] TeOMEeTpPUYECKHMX 3aJad M 3aJad JpPYyrux Yy4eOHbIX

MPEIMETOB

13

YMeHrne BBIOMpATh MOAXOMANIMN METOJ Il pelIeHUs 3a1adw;
MOHMMAaHUE 3HAYMMOCTH MaTEeMaTHUKd B W3YYCHHH MPUPOIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yYMEHHE paclo3HaBaTh

IMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJIUTDH




IMpUMEPBI  MATEMATHYCCKHUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA  POCCUHCKOH W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMBbIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LETbIX YUCET
1o Pannonanbubie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE JApOOU, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHON creneHH. JeHcTBHUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 CreneHb ¢ 1enbpiM nokazaresieM. CTeneHs ¢ palMoHaIbHBIM MToKa3aresieM. CBoiicTBa
' CTENEHU
s CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI
JetictButenbHple  4uciaa. ApudMeTHUYECKHE ONEpalru C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEHHbIE BEIUMCIEHUS, IPABUJIa OKPYIJICHUS, IPUKHUIKA U OIICHKA
pe3yiabpTaTa BEIYACIECHUN
1.8 [IpeoOpazoBanue BbIpa)eHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronHomeTpudyeckue ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOoTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 NppannoHaibHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapU(MUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpunua cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl




3 DOyHKINUH U TpaPUKH
11 Oynaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkimu. B3ammHO 0oOpaTHBIE
' ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
Ob6nactp ompenereHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMymMbl ¥ MUHUMYMBl QyHKIUH. Hambonbpinee u HauMeHbIlee 3HAYCHUE
GYHKIMH HAa IPOMEKYTKE
13 CreneHHass (yHKIMST ¢ HaTypaJbHBIM M IEJbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUN, ©X CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuit. ColicTBa  (QyHKIIHMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHUA OCIEA0BATENLHOCTEH
3.8 Apudmerndeckas 1 reomeTpuieckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipons3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHne mTPOU3BOAHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. HaxoxkieHne HauOOJNBIIEro W HAUMEHBIIETo 3HaYeHUs (PYHKIHUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Materpan
5 MHOXecCTBa U JIOruKa
5.1 MHO3€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTH BpalllCHUS




7.5

Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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