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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApPTa CPEaHETO o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEMaTUYeCKOMY O0pa30oBaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUA.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBIAJEHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIUXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyYEHHUSI T€OMETPUH B HAIPABICHUU JTUYHOCTHOTO
pa3BuUTHS OOydaromuxcs, ¢GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AMCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOLIEHHMH pPEaJTbHOTO M WUACATBHOT0, XapakTepe OTpasKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKkKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAY4YHOM HAIpaBJIE€HHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUpPYEMOE IpPHU H3YYEHUH OO0YyYaroIMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yYTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3aJad, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IPU PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO NO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPO(QECCHOHAILHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHUOOpEeTeHuss U
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHYECKUX 3HAaHUH U JeWCTBUM,
cneun(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUsI 00pa30BaHUs
10 CHENHUATIBHOCTSIM, HE CBS3aHHBIM C IPUKJIAJHBIM UCTIOJIb30BAHUEM I€OMETPUHU.

[lporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAueHa ISt
00y4aromMXCsl CPEIHEH IIKOJIBI, He UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpa3zoBanusa. Takum oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpPUHM W HEOOXOAUMBIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO OoJjee
riyOOKO, €CiM B JajbHEWIIEeM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATFHON JAEATEIbHOCTH.

JIoCTH)KEHHE 1eJId  OCBOCHHS TMPOrpaMMbl  00ECHeYMBAECTCAd pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuopuTeTHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUs
KaK 0 BOXHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIECTO MHUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIlleHuUs;

e OBIIQJICHUE METOJAMHU PEIICHUS 3aJad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  AaNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTeIbHBIC
pacCcyXIeHHs B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
INPaKTUYECKUM COJIEPKaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOyyaromuxcsi, MO3HABAaTEJIbHONH  AaKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMUS;



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEeBaHTHOU
TeOMETPUM: YMEHHE paclo3HaBaThb IMPOSBICHUS T'€OMETPUUYECKUX
MOHATHUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsIX W IMPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTH HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIEIH, IPUMEHSATH OCBOCHHBIM
TreOMETPUUECKUN ammapar JUisl peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTb TEOPETUYECKNE 3HAHUS MMEIOT B CBOEC OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydaluxcs B Kypce CTEPEOMETpPUM IPOBOAWUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3za MPOBOAMTCS C OMOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYCHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEpKaHUSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTU B IPOCTpaHCTBEY, «Tena BpaieHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUMN
pacmpezienisieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHEero o01ero oopa3oBaHusl.

Conepxxanue 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mporpaMmbl, pachpeneia€HHbIM M0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJACHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYMATENbHO, C
coOJII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0O CHUCTEMY T'€OMETPUYECKUX IPEACTABICHUN OOYyYaroMXCs, paciiupsis U
yrayousist €€, o0pa3ysi MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Henento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble W CKpeluBaromuecs npsmele. llapamienbHOCTs NpsAMBIX H
IUIOCKOCTE B INPOCTPAHCTBE: IMApAJUICIbHBIE IpPsAMbIE B  IPOCTPAHCTBE;
NapaJUIENbHOCTh TPEX NPSMBIX; MAPALIEIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocteiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa3Ip, KyO, Mapajjiesieumea; IoCTPOESHUE CEUEHUIA.

[lepneHaAMKYJISPHOCTE IPSIMOUM U IJIOCKOCTH: IEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JIBYIPaHHBIM  yroJ, JIMHEWHBIA YroJl JABYTPaHHOTO  YIVIA.
[lepnenauKyIIslp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 10  TIUJIOCKOCTH,  MpoeKiuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW: NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEePIEHINKYJIISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKHM; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTH MUPAMUb; TPABHIIbHAS U
yCeu€HHas MNHpaMuja. OJNEMEHThl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAaHHMKH: IOHSATUE MPABHWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAS NpU3Ma U
IIpaBUIbHAs IMpaMUAA; NPABWIbHAS TPEYrojbHAs INHpaMUJa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIbHBIX MHOTOIPAHHUKAX: OKTadJp,
nojexa’ip u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, Mapajuiejenunesnax,
IIPaBUJIBHBIX MHOTOI'PAHHHKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMMA, TeopeMa O OOKOBOW MOBEPXHOCTH MIPSIMOW TPU3MBIL.
[Inomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuibl. [loHstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

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

11 KIIACC

Tesia Bpaimenus

HunmmHapuyeckas MIOBEPXHOCTD, oOpasytomue HWIAHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIWHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAAh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
10 hL CHEpHI.

N300paxenue Tea BpallleHus Ha IIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOIOrpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOUCaHHAsT B MHOTOTPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapaijenenumnesa u ciaeacteus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwiMHapa (DmapaJUIebHO M NEPHEHAMKYISIPHO OCH), CEUYECHHS
KOHyca (mapajuiebHO€ OCHOBAHHMIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CeYeHUs
nrapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTu U B mpocTpaHcTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUU C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMH U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MatemaTHKay XapaKTepU3yIOTCS:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJieHAa POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIbHBIMA WHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MIPOIIIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHKEHHSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTEeMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTKEHWW B JIPYTMX HAayKax, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnu, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHUE:

Cc(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B
HWHTEpecax 3J0pOoBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/bIXaA, peryispHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSIKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTHYSCKUX 33124 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPhl, MOHUMAHUEM BIIMSHUS
COIMAITbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJieM;
OpHCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHUHM JUIsS pelICHUs 3a1a4 B
00acTH OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM W  OONICCTBEHHOW MPAKTHKH, [OHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS I[MBHWJIM3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIEIOBATECILCKYIO JICSITCILHOCTD
WH/IMBU/yaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUsMU, YHUBEPCATILHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaAIOWUXCS (0C80eHUe
Memo008  NO3HAHUA — OKPYHCAIoOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTUIECKUX
00BEKTOB, TOHATHIA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTpe/ie]ICHUs]  TMOHATUN, yCTAHABIMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUA M1 OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAJIN3A;

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

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BHIOMpATh HauboJIee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBaTeIbCKUE 1eCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpEUUe, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YEeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (HOPMYITMPOBATH OOOOIIEHUSI M BHIBOJBI IO pe3yiIbTaTam
POBENEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIBISATH AePUIUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1auu;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yIbTaT;

B X0/ie 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
peIIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJCTBO MO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyIHpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yjbTaThl  pEIICHWS  3aJadd,  OKCIEepPUMEHTAa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAlUU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUTyJIbHON pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOUM JeATEIHHOCTH, IUTAHHPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacThb pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(bOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABATEIBHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAHUTh OIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPAIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMBIX
U TUTIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

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

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

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TUpamMujia; IMpU3Ma,
PSIMOYTOJIBHBIN TTapaJIJIeNIeHIe I, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHWpAsS OCHOBaHUS TUIS
Kiaccupukanu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaJlICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasl IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ CIICTIOB.

CTpouTh CEUEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/7a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMOM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJOB  MEXIY
CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSAIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI M MIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJl; BBIYUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

ITpumensaTh TeomeTpuueckue (HakTbl Ui PELIEHHs CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

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

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

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MIPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYNH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KrnaccudunupoBaTh B3aMHOE pacroyioxeHue cepsl U MIOCKOCTH.

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

Bbruncnsate  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH Tel  BpalCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

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

BbIUMCIATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHIPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

OnepupoBaTh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BpInoHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJ1alOT.

[TpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IE€KAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (aKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJaratoMX HECKOIbKO [AroB PEIICHHUs], €CIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKrue 3adaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HAXO0XJIEHWE T€OMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATh MpOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUH CTEPEOMETPUYECKHX 3a/1a4.

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

[IpyMeHATh MOJYyYEHHBIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHbIC IOHATHUS B IPOLIECCE MOHMCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAHUEM F€OMETPUUYECKUX MTOHSATUI U TEOpEM, anmnapara ajreopbl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSIMU: TOUKA, MPAMAsi, INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJIEICTBHUS U3 HUX MPHU PEIICHUHU
' reOMEeTPUYECKUX 3a7a4
73 OnepupoBaTh TMOHATHUSAMHU: NapaUIEIbHOCTh U MEPIEHIUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
74 KrnaccuduinupoBars B3aMMHOE PacloOiIOKEHUE MPSMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSIMU: JIBYTPAaHHBIA YroJj, TPaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YroJl IBYTPAaHHOTO yTJla, TpaaycHas
Mepa JABYTpaHHOTO yria
ay OnepupoBarh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTpaHHHWKH, BBIOMpas  OCHOBAaHUS  JUIA
. Kiaccupukauud  (BBIMYKJIBIE U HEBBIIYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKHM, TMTPSIMble U  HAKJIOHHBIE IPHU3MBI,
napajuIeICTUIIC b))
79 OnepupoBatb MOHSTUSMU: ceKyIas MJIOCKOCT, cedeHue
' MHOT'OTPaHHUKOB
710 OOBACHATD NPUHLUIIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' HCIOJIb3YSl METO/J CJIEA0B
711 Ctpouth ceyeHUsT MHOTOTPAHHUKOB METOJOM CJIEAOB, BBINOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUYECCKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHATUTHUYECKUE METOJbl TpPHU
pELICHUM CTaHJAPTHBIX MATEeMaTUYECKUX 3aJady Ha BBIYUCIICHUE
PAcCTOSTHUM MEXIYy JBYMsI TOYKAMH, OT TOYKHU JO MPSAMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMHCA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUUECKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHATUTHUYECKUE METOJbl MpPHU
pPELICHUHN CTAaHAAPTHBIX MAaTEMATHYECKUX 3a7ady Ha BBIYMCIICHUE YTJIOB
MEXY CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY NMPAMOW M IUIOCKOCTBIO,

MEXY TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beraucisate 00bEMBI W IUIOMIAM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHNuEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXKITY TUIOIIAISIMH MMOBEPXHOCTEM, 00BEMamMu MOJOOHBIX

MHOT'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYI0 Ha

4epTexKax U pUCyHKaX

7.17

[TpuMeHsATH TeoMeTpuUecKrue (aKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, NPEINoNaralliX HECKOJIbKO IIaroB pPEIICHHs, €CIIU YCIIOBUS

MPUMEHEHHUS 3a/1aHbI B IBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIINEe IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHUU CTECPEOMETPUUCCKUX 3a1a4

7.19

[TpuBoUTE MpUMEPHl MaTEMaTUUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHTH MONTyYeHHBIE 3HAHKS HA TPAKTHUKE: aHAIM3UPOBAThH PEabHbIC
CUTyalluld W TNPUMCHATH H3YUCHHBIC IIOHATUSA B IPOLCCCC IOHCKA
perieHus MaTeMaTUYECKH chopmMyTUpOBaHHOM poOJIEMBI,
MOZICIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUHU, UCCIICAO0BATH
MOCTPOSHHBIE MOJICNTU C HCIIOJIb30BAaHUEM T€OMETPUYCCKUX MOHATHH H
TEeopeM, armapara airedOpsl, pemaTh MPAaKTUYECKUE 3a1a4u, CBSI3aHHBIC C

HaXOXIACHUEM I'COMECTPHUICCKUX BEIIMYHNH




11 KITACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHUSI OCHOBHOI
NpoBePsIEMOro .
00pa30oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATUSIMH: HUIMHIPUYECKas TOBEPXHOCTh, 00pa3yromiue
6.1 WIMHIPAYECKON TIOBEPXHOCTH, MHIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE pactoyiokeHHE Chephl U MITOCKOCTH
OnepupoBaTh MOHATHSIMM: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHUE IIAPOBOrO CJOSI, BHICOTA
[IAPOBOTO CJI0, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM TOBEPXHOCTEH TeNn BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMyT
OnepupoBaTh MOHATHSMH: MHOTOTPAaHHHUK, BIHCAHHBIA B cdepy Hu
6.7 OTMCaHHBIN 0K0JIO0 cdepsbl, chepa, BucaHHAs B MHOTOI'PAaHHHUK HIIU TEIIO
BpallleHus
6.8 BblUMCHAsATE COOTHOIIGHHS MEXIYy IUIOHIAAIMH MOBEPXHOCTEH U
' 00BEMamMu TOJOOHBIX Tell
69 N300paxaTs u3yyaembie QUTYPHI OT PYKH M ¢ IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE 4YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M NPeoOpa3oBbIBaTh HH(OpPMALHIO O
6.11 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reomeTpuyeckue (QaxKThl A PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aj1a4, MPEAIOIATaloIIuX HECKOJIBKO IIaroB DPEIIEHHS, €CIIH YCIOBHS
NPUMEHEHHUS 3aJIaHbI B SBHOU (hopme
6.13 OrnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0JazaroT

6.15

[TpuMeHsTH paBUIIO Napaienenurena Npu CI0KEHUH BEKTOPOB

6.16

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

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMMy BEKTOPOB U INPOU3BEICHHUE BEKTOpPA HA YUCIO, YO
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate  mpocTeiiline TreoMeTpUYECKHE 3aJayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4yud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIUYHUH I10 o6p33uaM HIIN aJIrOpUTMam,
IMPUMCHAA HU3BCCTHBIC MCTOJBI npu pCUICHUA CTaHAAPTHBIX

MAaTEMAaTUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINNE IPOrPpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOIUTE pUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOLAE U

JKU3HHU, paCliO3HABATh IPOABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJy4YEHHbIE 3HAHUS HA MPaAKTUKE: AaHaJIU3UpPOBATh
peaibHble CUTYallud W TPUMEHSATh W3y4YEHHBbIE TMOHATHS B IIpoLEcce
MOKMCKAa pELIEHUS MaTeMaTH4YeCcKu CQOpPMYIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh pEajbHbIC CUTyallMU Ha SI3BIKE T'€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH U
TEeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3a1aud, CBSI3aHHBIC C

HaXOXKXIACHUCM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE MOHATUSA CTepeoMeTpuH. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacrnonokeHue  OpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuieJIbHble W CKpelmuBampomuecs mpsMele. llapamnenbHocTh OpSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApajUIeNIbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIEIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSAMON U IJIOCKOCTH. YTJIBI C
COHAIIPaBICHHBIMU CTOPOHAMH, YroJl MEXAY TMpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: MapajulebHbIE MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
iockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapajuiefenumnes1, HoCTpOeHue CeueHu i

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPsSMBIE B
MPOCTPAHCTBE, MPSIMbIE NapaJlJIeIbHbIC U MEPIEHIUKYIISIPHBIC K TNIOCKOCTH, TPU3HAK
MEPIECHANKYJISIPHOCTH NIPSIMON U MIIOCKOCTH, TEOpEMa O MPSIMOM NEPIECHIUKYIISIPHOM
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojd MEXAy MNpsSMOM M IUIOCKOCTBIO,
JIBYTpaHHbIA yroJl, JWHEWHBIM Yyroys JByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIE: PAacCCTOSHHUE OT TOYKM A0 IUIOCKOCTH, PAcCTOSTHUE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIHs (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISIPHOCTH  JBYX  IUIOcKocTe. Teopema o0  Tpéx

NEePIEeHIUKYIIIpax

7.4

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBITYKJIBIE H
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMA MPHU3MBI, MpsMas U HAKJIOHHAs NMPU3MBI, OOKOBas M
MIOJIHAsI TOBEPXHOCTH NMpu3Msl. [lapamnenenunen, npsMOyroibHbIN NapalIeIenuIe]
u ero cpoiictBa. [lupamuna: n-yroapHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBas M TOJIHAS MOBEPXHOCTh MUPAMUbI, PaBUIIbHAS U yCeUEHHAs MUpaMUIA.

DeMEHTEI Npu3Mbl W THUPAMHIBI. HpaBI/I.HBHBIe MHOT'OTPpAaHHUKH: ITOHATUC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUjbHAs NpHU3Ma M IpaBUjIbHAs NHMpPaMUia,
NpaBUJIbHASA TPEYTOJIbHAS MMpPaMUa U IPaBWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJACKa’aAp M uKocadapyrue CedeHus

IMPU3MBbI U TUPAMUBI

7.5

CuMmMeTpuss B TPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMMIAX, NapAJUICICIIUIICNAX, TPABUIIBHBIX

MHOT'OIrpaHHUKax

7.6

Bbruncnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomansb
OOKOBOU TOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSMON TMPHU3MBI, IUIOIIAb
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMON mpu3Mbl. [1omiaas 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWJIBHOM IHpaMHUIbI, TeopeMa O IUIOMIAIu

yceuéHHoi nupamupsl. [lorstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[TonoOHeIe Tena B mpocTpancTBe. COOTHOMICHHUS! MEXKAY TUIOIIAASMU TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6

I'eomeTrpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yronife HUINHAPUIECKONH MOBEPXHOCTH, OCh
WIAHIPUYECKOH ToBepXHOCTH. LIMmHap: oCHOBaHHMS M OOKOBas TMOBEPXHOCTH,

oOpasyromas 1 0Ch, TUIONIaAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH

6.2

Konundeckast TOBepXHOCTh, 00pa3yIolie KOHHUECKON TOBEPXHOCTH, OCh M BEPIIIHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHHMe M BeplliMHA, 00Opa3yromas U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAHUA U OokoBas IMMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, TuaMerTp, IIONMAAb TOBEpXHOCTH chepbl. Banmuoe

PAaCIIOJIOKCHHUC C(bepm N IJIIOCKOCTH, KacCaTCJIbHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N3006paxeHue Tea BpalleHUs Ha MII0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa

6.5

KomOuHanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIHN

okoJio chepsl, chepa, BiMcaHHAsi B MHOTOTPAHHUK, UJTU TEJIO BpPaIlleHUS

6.6

[Tonsstue 06 oOBEMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TapayuieNienumnena u ciueactBus w3 He€. OO0bEM IIMHApA,

KoHyca. O0bEM 1mapa u miomanb chepsl




[Tomobuple Tema B mpocTtpaHcTBE. COOTHOMICHHS  MEXIY  IUIOMIASIMU

o7 MOBEPXHOCTEH, 00hEMAMU MOAOOHBIX TET
6.8 Ceuenust nuiauHIpa (MapajuieIbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa
Bexktop Ha miockoctu U B mHpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHO€EHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. BekTopaMm. IIpaBmiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpsmoyronbHass cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTsel BekTOpA.
6.10 IIpocreiimue 3amauM B KOOpAMHATax. YTron Mexay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCIICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopaunaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

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

Bnanenue meromamu J0Ka3aTenbCcTB, AITOPUTMAaMHU pPELICHUS 3aj1ad;
yMeHne (GOpMyIHpOBaTh W ONEPHUPOBATh IOHATHSIMHU: OIpECIICHHE,
aKCcMoMa, Teopema, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; YMEHHE (OPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEpXKIEHHE, MPUBOIUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOA MaTeMaTHYeCKOH WHIYKIUH;
OPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUS TpH PpEeIICHUH 33a7ad,
OLICHMBATh  JIOTMYECKYI0  TPABHIBHOCTH  PACCYXICHHH;  yMEHHE
ONIEpPUPOBATH MOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JUis OIHCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl PU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, IEJI0e YHUCIIO,
CTEMNEHb C IEeNBIM MTOKa3aTesieM, KOPEHb HAaTYypaJIbHOM CTENECHHU, CTETICHb
C palUMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBHBIM
noKaszaTteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJIA, OCTATOK [0 MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHATIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBIINH OOIIMH JenuTeNh U HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAaKOMCTBO C
pa3IMYHBIMH ~ TO3MLMOHHBIMA  CHUCTEMaMH  CUUCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCIICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsMH M Jiorapudmamu, rnpeodpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPUPOBATH IMOHATHUAMU: MOCICAOBATCIIBHOCTD,




apupmMeTHuecKas nporpeccus, reomMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAsg TIeOMETpUYECKas IPOTPeccHs; yMEHHE
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yrucna, (¢GopmMa 3amMcH  KOMIUIGKCHBIX 4Hceld (reoMeTphyecKas,
TPUTOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOM3BOIUTH
apu(MeTHUeCKue NEHCTBHUS C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJUTH
IOPUMEpPbl  UCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: MaTpuma 2x2 u  3X3, ompenenuTenb MaTpULBbI,

FEOMETPUUYECKUN CMBICIT OTIPEACTUTENS

YMeHHne omnepupoBaTh NOHATHSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPAaBHEHUNM U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3JIMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBl C IIApaMeTPOM; IPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U pPeaIbHOM KU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (YHKIHUH,
NEPUOUIHOCT (PYHKIIUHM, OTPAaHHYECHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKUIMH, SKCTpeMyM (YHKLINH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMM HA POMEXKYTKE, HEMPEPhIBHAS (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMU, TIepBas ¥ BTOpasi MPOU3BOAHAS (QYHKIIMU, TEOMETPHUUCCKUI U
(GU3HYECKU CMBICT TPOW3BOJHON, TEPBOOOpa3Has, OMpeaeIEHHBIA
UHTETpajl; YMEHHE HaXOIUTh ACUMOTOTHI Tpaduka (YHKUUHU; YMEHHE
BBIUUCIISATH  TIPOM3BOJTHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Tpauky
(GyHKIMU; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJsI HUCCIENOBaHUS (YHKUIHUH,
HAXOJUTh HAWOOJbIIME M HAWMEHBIIWE 3HAYCHUs (YHKIHA, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHHMEM arlnapaTa MaTeMaTHUYeCKOTro
aHaliM3a; TPUMCEHATH TPOM3BOTHYIO /ISl HAaXOXKIEHHUS HAWIydIIero

pelICHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHX H




bu3NYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M 00BEMBI QUTY C MTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB anMepH MATECMATHUYCCKOI'O MO,Z[G.HI/IpOBaHI/IH C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

VYMeHnne omnepupoBarth MOHATUAMH: Trpaduk (QyHKIMH, oOpaTHas
GyHKUIMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TpUTrOHOMETpHUUYECKHe  (DYHKIMH, O0OpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMM, TIOKa3aTenbHas | Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH NMPEOOpazOBaHMUS
rpa¢ukoB GYHKIHUHA, UCTIOIB30BaTh TPAPUKH IJI H3YUCHHSI TIPOIIECCOB U
3aBHCUMOCTEH, TpU peIIeHUH 33aJad U3 JPYruX y4eOHBIX MPEeIMETOB H
3a]a4 U3 peasibHOM JKU3HU; BhIpaxaTh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QYyHKUIUN IS
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxkaTh
Ha KOOpDAMHATHOM IIJIOCKOCTM MHOXECTBA PpCELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/Ja4d Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOICHTHI, JOJIM U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB H
yCIIyT, HaJIOTH, 3aJ]aul U3 00JIaCTH YNpPaBICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IMOJIYYEHHOE pELICHHUE U
OLICHUBATh MPABAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
pea’bHbIE CUTyallUM Ha $3bIKE MAaTEMAaTHUKH; COCTAaBJISATH BBIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJTyYSHHBIN pe3yabTar

YMeHue onepupoBaTh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJpIllee ¥  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOIO Habopa;, yMEHHE W3BJIEKATh,
UHTEPIPETHPOBAaTh HH(OPMAIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IrarpaMMax, rpaukax, OTPakarollyio CBOWCTBA PEaTbHBIX MTPOIIECCOB U
SIBIICHUI; TIPEACTABIATh UH(OOPMAIMIO C TOMOIIBIO TAOJIUI] U JHArpaMM;
UCCIIEIOBAaTh CTAaTUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHUEM
rpadU4ecKuXx METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBaTh COBMECTHBIC HAONMIOACHUS C TOMOIIBIO JHAarpaMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIM ONBIT W Clly4ailHOE
COOBITHE, BEPOSTHOCTh CIIYYafHOTO COOBITHS; yMEHHE BBIYUCISTH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BeposTHOCTH, hopmyny bepHyiiau, koMOMHATOpHBIE (GaKThl U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTU pEaJbHBIX COOBITUN; YMEHHE ONEPUPOBATH
NOHATUSIMM: CydailHass BENWYMHA, pacIlpeneseHHe BEpPOSTHOCTEH,
MaTEMaTUYeCKOe OXUJaHUE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYHMHBI, (YHKUMKW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOTO, IOKa3aTEIbHOTO M HOPMAJIBHOIO PACIPEICICHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Juis
pelIeHus 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUMN; yMEHUE TNPUBOAUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHUCIIO COYETAaHWH, YHCIO TMEepecTaHOBOK; OwHOM HpIOTOHA; ymeHme
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCY>KIACHUS AJISl PeLICHUS 3a/ay;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIM YroJl, CKpPEIIMBAIOUIUECS MpPSIMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPsIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl TUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO 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 (UTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OIpaHHUKA,
Ky0, mMapajuieienuries, npu3Ma, NUpamuaa, Qurypa M IOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, miomans chepbl, MIOmaab
MOBEPXHOCTH TIHPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

MIpAMOYTOJIBHOT'O TMapauICICIuIIcaa, MUpPaMUAbl, MPU3MBbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYCHMs] KOHycAa M LWJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cgepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAIlCHUs, UX CEUYECHHUS], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEeNIeHNs N3y4aeMbIX (PUryp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NMpPH3HAKaX reOMETPUUECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YyMEHHE MPOBOAUTH KiIacCUPUKAuUIO GUryp o
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIEC OMOJHUTEIbHBIE

TIOCTPOCHHSI

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME TMOA00Ms, TOMOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T€OMETPUYCCKHE OTHOIICHHS
npu peliCHUN 3aad; HaXOAUTb T'COMCTPHYCCKUC BCIUMYHUHBI (I[JII/IHa,
yroji, IUIomanab, o0bEM) TMPH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ KU3HHU; YMCHHUC BBIYUCIIATL TCOMETPUICCKUC
BEITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, IIOMIAAL TMOBEPXHOCTH),
HCIIOJIb3YSl HU3YUCHHBIC q)OpMyJ’H:I U METOJbI, B TOM 4YHUCJIC. IIIOIIaAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, MWINHAPA, TUIOMAAb ChEpHI;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapajulesieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHE OOBEMOB

NOJ0OHBIX GuUryp
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YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO, PAa3JOXKEeHHE BEKTopa MO 0a3ucy,
CKaJIsIpHOE TIPOM3BENIEHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJN MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAMHATHBIN METOA
JUISL peUIeHHs] TeOMEeTPUYECKHMX 3aJad M 3aJad JpPyrux Yy4eOHbIX

MPEIMETOB
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YMeHne BBIOMpATh MOAXOIANIMN METOJ [l pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MaTEMaTHUKA B W3YYCHHH MPHUPOIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yYMEHHE pacro3HaBaTh

IMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC TIPHUBOJUTDH




IpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA  POCCUHMCKOH W  MHUPOBOU




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LETbIX YUCET
1o Pannonanbubie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOU, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypaJbHON creneHH. J(eHcTBUS ¢ apupMeTHYECKUMH
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 CreneHb ¢ 1enbiM nokazareseM. CTeneHs ¢ palMoHAIbHBIM MToKa3areseM. CBoiicTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. /lecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI
JetictBurenbHple  4uciaa. ApudMeTHUYECKHE ONEpalri C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEHHbIC BEIUMCIICHUS, IPABUJIa OKPYIJICHUS, IPUKUIKA M OIICHKA
pe3yabpTaTa BEIYACICHUN
1.8 [IpeobpazoBanue BbIpaeHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronHomeTpuyeckue ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOoTapUMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 NppannoHanbHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnNpenennTenb MaTpHULIbl




3 DOyHKINUH U TPaPUKH
11 Oynknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkimu. B3aumHO 0OpaTHBIC
' ¢yukunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
Ob6nactp ompesnereHUs W MHOXECTBO 3HaueHUil ¢ynkumu. Hymu ¢yHkmmm.
12 [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumymMbl ¥ MUHUMYMBl QyHKIUH. Haumbonbinee u HauMeHbIlee 3HAYCHUE
GYHKIIMH HAa IPOMEKYTKE
33 CrenenHass (yHKIMST ¢ HaTypaJbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuit. CBolicTBa  (QyHKIIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHbBIX TPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHneHrne TPOU3BOAHOW K HCCIEAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. HaxoxkieHne HauOOJNBIIEro W HAUMEHBIIET0 3HAaYeHHUs (PYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHOXeCTBa U JIOTuKa
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKeCcTBaMHU. J{lnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIEe 1 TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpallleHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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