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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eometpusi» 0a30BOro ypoBHS AJis
obyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApPTa CPEIHETO O0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMy O0pa3oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzaius nporpamMmbl oOecrieurBaeT OBIAJECHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH 00YJaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOUIero
oOpa3oBaHusi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX Pe3yJbTaTOB OOyuYEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTHS OOydarmuxcs, ¢GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yYEHHU IPYTUX YUEOHbIX AMCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKHX
abCcTpakiuii, COOTHOLIEHUH pPEaTbHOTO0 M UACATBHOT0, XapakTepe OTpaKeHUs
MAaTeMaTHYECKOW HAYKOM SBICHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMaTHUYECKOTO MOJACIUPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydalmxcs, a TaKKe KAauyeCTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaKk O0O0ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OPMHUPYEMOE IPHU H3YUYEHUH OOYYarOUMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU HEMOYKH JJOTHUYECKUX YTBEPKIACHUN
B XOJ€ pCLICHUS TeOMETPUYECKMX 3aJady, YMEHHE BBIJBUTaThb U OIMPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPH PELIEHUH 3a/1ad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HaHWS M aKTHUBHOIO
npeoOpa3oBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOM U TPYIOBOM IESATEIBHOCTH,



SIBIISICTCSI OJHUM W3 TPO(PECCHOHAIBFHO BAXKHBIX KayeCcTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y O0OyYarOUUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AESITEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro kypca «I'eomeTrpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o00imeo0pa3oBaTebHOE U OOIIEKYJIBbTYpPHOE Ppa3BUTHE
oOydJalomuxcst ~ 4epe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHOOpETeHus U
UCTIOJBb30BAHUSI  CHCTEMAaTHMYECKMX TE€OMETPHYECKUX 3HAaHUH U JeWCTBUM,
cneuu(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIEIIHOTO MPOJIOJKEHUsI 00pa30BaHUs
110 CHENUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCTIOJIb30BAHUEM I€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE TMpeaHA3HAYeHa st
00yYarOMIMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOTO o0Imiero oopaszoBanusa. TakuM oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETPUHM W HEOOXOOUMBIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3yYUTh T€OMETPHUIO OoJjee
riyOOKO, ecinu B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

JIOCTHKEHME 1eJIM  OCBOCHHUS TMPOTrpaMMbl  00ECHeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTETHBIMH 3aJadaMH  OCBOCHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH

KYJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmHUpOBaHME TPEACTABICHHUS O MHOTOIpAaHHHKAX M Telax BpaIICHUs
KaK 0 BOXHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYIKAIOIIETO MHUPA;

o (¢opmHupoBaHME YMEHHs pAaclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PAaHHHMKH U TeJla BpaIlleHuUs;

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

o (dopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOTOTpaHHHMKaX U TeJlax BPAIICHUs U UX OCHOBHBIMU CBOWMCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIEHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe yYMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTEIbHBIC
pacCcyXIeHHs B XOJE PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e pa3BUTHE  MHTEUICKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yJaromumxcsi, MO3HABATEIbHONM  AaKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMUS;



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEIEeBaHTHOU
TeOMETPUM: yMEHHE pacrlo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MOHSTUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX W MPU U3YYEHUU JIPYTUX YUYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICITH, IPUMEHSATH OCBOCHHBIH
reOMETPUUECKUN ammapar JUisi peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPUM B Hauyaje €ro u3y4deHWsl 3a7ad, peIIaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUEHHIO PEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTb TEOPETUYECKNE 3HAHUS MUMEIOT B CBOECH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3aJad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3a MPOBOAMTCS C OMOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPHKaHUSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—-11 kmnaccax:
«MHororpanHuku», «IIpsiMble U MIOCKOCTH B IPOCTpAaHCTBEY, «Tena BpaeHus,
«BeKTopbl M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTIOTUYECKUX YMEHUMN
pacmpezieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHEero o01ero oopa3oBaHusl.

Conepxxanue 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOEHHMsI paboyeil mporpaMmbl, pachpeneiaéHHbIM [0 TojgaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYNATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIHUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEACTABICHUM OOy4YaroUXCs, paciiupss U
yrayOssis e€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a Ba rojia o0ydenus - 102 yueOHbIX yaca.



COAEP KXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHsATHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble W CKpelmuBarommecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE: MApAJUICJIbHBIE MpPsAMBIE B IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSMBIX; MAPALIECIBHOCTh MPSIMOW MU INIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeibHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIyphl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienumnea; NoCTpOeHUE CEUEHUIA.

[lepneHAMKYIJISIPHOCTD IPSIMOM U INIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
INPU3HAK NEPHEHAUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJISIPHON IJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YroJl MEXAY NPsSAMON H
IUIOCKOCTBIO;  JIBYTPaHHBIA  YIOJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIUIa.
[lepneHaMKyIJSIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKiuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHNKYJIISPaXx.

MHOrorpaHHuKu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKHM; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMas U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamrenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes U ero cpoucrsa. Ilupamupa: n-yronapHas nupamMuaa, I'paHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PDAaHHMKH: IOHSATUE MPABHWIBHOIO MHOIOTPAaHHUKA; NPABUIIbHAS NPU3Ma U
IIpaBWIbHAs NUpaMUAA; NPABWIbHAS TPEYrojbHas IHpaMUJa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune O mpaBUIbHBIX MHOTIOIPAHHUKAX: OKTadJp,
nozeKkasip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B IHUPAMMAAX, lapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne »SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroHAM, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMMA, TeopeMa O OOKOBOW TMOBEPXHOCTH MIPSIMOW MPHU3MBIL.
[Imomaas OOKOBOM TMMOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceu€éHHoM mupamuibl. [loHstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEepXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 KIIACC

Tesa Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HWIAHAPUYIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKON TMOBEpPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymoIIass W OCh; IUIOMIAAh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3ylomne KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MoBepXHOCTH. KOHyC: OCHOBaHME U BeplIMHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOW ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yollye U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxeHnue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
IO h CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOuHanum Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOUcCaHHAsT B MHOTOTPAHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnesaa u ciaeactsus u3 He€. OO0bEM LUIMHIpA,
KoHyca. O0BEM I1apa U II0IIaab Chephl.

[TogoGubeie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwiMHapa (DAapaJUIeIbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUeHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. ClI0KeHUe U BRIYNTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTOpa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWiI JACHCTBUUH C BekTopamu. IIpsimoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay ONpsIMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTOo TMpeaMmeTa
«MaremaTHKay XapaKTepU3yIOTCS:

I'paxxnaHcKkoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJArOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSMHU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUS K
MIPOIIIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTHKOB M POCCUHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKoTro HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAyKU U JIEATeIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIIOYAs JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, paccyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryisipHast buznueckas AKTUBHOCTb); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYIOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO H  CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha MPOTSHKCHHWH BCEH JXU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3314 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COIMAITbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSHHUE MPUPOTHOW M CONMATBHON
Cpelbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHICCKUX  MpoOJieM;
OpHCHTAIIMCH HAa MPUMEHEHHE MATEMAaTUYECKUX 3HAHWH JUIsS pelICHUs 3a1a4 B
001acTH  OKpY)KAIOLICH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJIEJACTBUH JIJIsl OKPYKAFOIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM H  OONICCTBEHHOW MPAKTHKH, [MOHHUMaHUEM
MaTeMAaTUYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH IS PAa3BUTHS [MBWIM3AIWW, OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIISCTBIIATh NPOEKTHYIO M HCCIIECIOBATEILCKYIO ACSTEILHOCTD
WHIMBU/YaJbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yiabTaThl OCBOCHHsS MPOTPAMMBI YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIQICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcCmBUsMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCBUSMU.

1)  Vuusepcanvuvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarOWuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008amMeNbCKUX onepayull, YMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKUX
00BEKTOB, TOHATHNA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUPOBATH
OTIpeNIeTICHUsI  TMOHATUN, YCTAaHABIMBATh  CYIIECTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA A1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOMMOTO aHAIIN3A;

e BOCIpPUHHMATH, (OPMYJIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbL;

e BBIOMpaTH cHoco0 pemieHus yueOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (hOPMYTUPOBATH OOOOIICHUSI M BHIBOJBI TIO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

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

Pabora ¢ unopmanmeii:

e BBIBISTH AePUUUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1a4u;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYypUpOBaTh MHGOpPMAIIUIO, IPEACTABIATh €€ B pa3IMyYHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAaHHBIM KPUTECPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamue@Hble Oelicméus, o0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIIpUHUMATh H  (OPMYyJIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTYYECHHBINH Pe3yibTaT;

B X0/i€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIlIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMHU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3lu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEepPHUMEHTa,
UCCIIEIOBaHMsI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUTyJTBHON pabOThI U pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JeATEIHHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYykIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI Iporecca U
pe3yibTara pelieHus MaTeMaTUYeCKOH 3a1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTb HpPH PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAHTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYIIIPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunupoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMM: ABYIPAHHBIM YTroJi, TpaHU JIBYTPaAaHHOTO YIJIa,
pebpo ABYTPaHHOTO yTia; JUHEHHBIM YroJl JIBYTPAHHOTO YIJIA; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIH U HEBBIMYKJIBIHI
MHOT'OTPAaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbLHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN Tapaijiesienune, Kyo0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHWpAs OCHOBaHUS JUISL
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaJlICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ CIICIOB.

CTtpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITNOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHW U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BH]
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aNropuT™MaM, NPUMEHSAS] HU3BECTHbIC AHAIMUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MIPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuT™MaM, NPUMEHSAS U3BECTHbIC AHAIUTUYECKUE METOAbl MpPU PEIICHUU
CTAHJIAPTHBIX  MAaTeMaTHYECKMX 3aJlad Ha BBIYMCICHHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMHUCSA TPSIMBIMH, MEXAY MNOPsIMOM U  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMyua) C© TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPaHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTEeKax U
PUCYHKaX.

ITpumensTh TeomeTpuueckue (HakTbl Ui PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMme.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W IPUMEHATb W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpAILlCHUSI.

KnaccudunupoBaTs B3aMHOE pacroyioxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTA; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS;
1apOBOU CEKTOP.

Bbruncnsate  00b€MBI M IUIOIIAAM  MOBEPXHOCTEH Tel  BpalCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (OpPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPDAaHHHMK, BIIMCaHHBIM B cdepy ¥
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N3o00paxaTh u3yuaemble (QUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

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

W3BnekaTb, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

OnepupoBaTh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHSITh, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalO0T.

[IpuMeHsTh paBUJIO MapajuIeIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpAaMH, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEeANOJaralonX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiiimme reoMeTpuuecKrue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKHUX OTHOIICHHH U
HAX0XJI€HWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATP MpPOCTEWIINE MPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUH CTEPEOMETPUUYECKHX 3a/1a4.

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

[IpyMeHATh MOJTYyYECHHBbIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUh W TPUMEHSTh W3YUYCHHBIC IOHATHUS B IPOLECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUI U TEOpEM, anmnapara ajreopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 B 1
BEAICHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 1 1 bubnuoreka [IOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyAIPHOCTD NMPSIMBIX U 12 bubmmoreka [JOK
MIJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
4 v 10 1
[JIBl MEXY MPSMBIMU U TUIOCKOCTSMH hitps://m.cdsoo.ru/1c209¢37
5 MHororpaHHUKU 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUSA U YTJIbI 4 1 bubmorexa OK
P ' s Y https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 12
©1a BpAIICHIT https://m.edsoo.ru/1¢209¢37
n bu6mmoreka [IOK
2 1
OonEMb1 TeN > https://m.edsoo.ru/1¢209e37
Bbubnuoreka [JOK
B 1 1
3 €KTOPBI U KOOPAUHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/l 209¢37
4 [ToBTOpeHnue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero o01ero od0pa3oBaHus
pe3yJjbTarTa
7 I'eomerpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, MPAMAs], INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIECICTBHUS U3 HUX MPHU PEIICHUHU
' reOMEeTPUYECKUX 3a7a4
73 OnepupoBaTh MOHATHUSAMH: NapaUIEILHOCTh U MEPIEHIUKYJISIPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
74 KrnaccuduiupoBars B3aMMHOE PaCMOIOKEHUE MPSMBIX M TJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSMU: JIBYTPAHHBIA yroJjl, TpaHU JIBYIPAHHOTO YrIia,
7.5 pedpo IBYTpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAaHHOTO yTJja, TpaxycHas
Mepa JABYTpaHHOTO yria
ay OnepupoBarb MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIBIM M HEBBITYKJIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenurne, Ky0)
KnaccudunupoBarh  MHOTOTpaHHHWKH, BBIOMpas  OCHOBaHUS  JUIA
. Kiaccupukauud  (BBIMYKJIbIE WM HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHbIE MHOTOTPAaHHUKM, TMTPSIMblIe U  HAKJIOHHBIE IPHU3MBI,
napajuIeICTUIIC b))
79 OnepupoBatb MOHSATUSMU: CeKyIas MJIOCKOCT, ceueHue
' MHOT'OTPaHHUKOB
710 OOBACHATH NPUHLUIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,

HCIIOJIB3YsS METO CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOTOI'paHHHUKOB MCTOAOM CJICAOB, BBINIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (DUTYD:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HAXO0XKJICHUE TEOMETPUUYCCKUX BEITUYHH O 00pasiam
WU alTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOJIbI TP
pelIeHUuU CTaHJAApTHBIX MaTeMaTH4YeCKUX 3aJad Ha BBIYUCICHUE
PACCTOSTHUN MEXIYy NBYMsI TOYKAMH, OT TOYKH O MPSMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPSIMBIMHA

7.13

Pemarp 3a1aun Ha HAXO0XKJICHUE TEOMETPUUYCCKUX BEITUYHH O 00pasiaM
WIN aJIroOpuTMaM, MPUMEHSS WU3BECTHBIE aHAJIUTUYECKHUE METOJbl IpU
pElIeHNU CTaHJAPTHBIX MAaTeMAaTHYECKUX 3a/lady HAa BBIYMCICHUE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCA MPSAMBIMH, MEXKAY MPSMOM M IUIOCKOCTHIO,

MEXKY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00BbEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, mupaMuia) ¢ MPUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIIECHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HH(POPMALMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MPEACTaBICHHYIO Ha

yepTekax U pUcCyHKax

7.17

[IpumensTh reomerpuueckure (BakThl A1 PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPENIoNarallliuX HECKOJbKO IIAroB PEHICHUSs, €CIIU YCIOBHS

MPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensaTh npoCTeillline MNporpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMCTPUICCKHUX 3a/1a4

7.19

IIpuBOoaUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

KHN3HH, paCIIO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTy4YeHHbIC 3HAHHS HA MIPAKTUKE: aHAIM3UPOBAThH PeabHbIe
CUTyallU W TPHMEHSTHh W3YyYEHHBIC IIOHATHS B IMIPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU copMyIUpOBaHHON poOJIeMsl,
MOJICTIMPOBATh pEalbHbIe CUTYallMHd Ha SI3BIKE TEOMETPUH, MCCIIEIOBAThH
MIOCTPOCHHBIE MOJIENU C HMCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEopeM, ammapara ajareOpsl, pemarb NPakKTUIeCKue 3a7a4un, CBI3aHHBIC C

HaXOXKXIACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
00pa30BaTeILHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJjbTarTa
6 I'eomerpus
OnepupoBaTh MOHITHSIMHE: [IWIHHIPHYECKAs TIOBEPXHOCTh, 00pa3yIoIue
61 HWIMHJIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3yromye  KOHMYECKOW  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaeHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacroiioKeHHe chepbl U TNIOCKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOSI, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Berancnare 00BEMBI M IUIOMIANM TOBEPXHOCTEH TEN BpaIleHUS,
' FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdepy H
6.7 OTIMCaHHBIN 0KO0JIO cephl, chepa, BIUCaHHAs B MHOTOIPAHHHK HJIH TEJIO
BpalleHus
63 BpruucnsaTe COOTHOUIEHUS MEXAY IUIOIIAJSIMU TOBEPXHOCTEH U
’ 00BEMaMU ITOTOOHBIX TEN
6.9 N300paxarh nzydaemble QUTYpbl OT PyKH M C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrInonHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEKHM W3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHH3Y; CTPOWTH CEUYCHHS TEJ
BpalieHus
W3Bnekarh, MHTEPHIPETUPOBATH M MPEOOPa3OBBIBATH HH(OpPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensTh reoMeTpuyeckrue (QaxKThl A PEHICHUS] CTEPEOMETPUUECKUX
6.12 3a7a4, MPEANoararoliX HECKOJIbKO IIIaroB PEHICHUs, €CIU YCIOBHS
MPUMEHEHHUS 3aJ1aHbl B SBHOU (hopme
6.13 OniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0JazmaroT

6.15

[TpuMeHsTH paBUIIO Napajlieienurea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: ACKApPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJ MEXIy BEKTOpaMH, CKaJsipHOE€ MPOU3BEIICHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMy BEKTOPOB U IPOM3BEICHHUE BEKTOpPA HA YUCIO, YIrojl
MEXY BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT

6.19

Pemiate mpocTeinime TreoMETpUYECKHE 3aJayd  Ha TPUMEHEHHUE

BEKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XXACHUEC T'COMECTPUUCCKHUX BCIWYHH I10 o6p33uaM HIJIN aJIrOpUTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu pCHICHUN CTaHAApPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHIINE IPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPEOMCTPUICCKUX 3a1a4

6.22

IIpuBOIUTE NpUMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKHU3HHU, paCliO3HABATh MIPOSABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpumeHsTh MONy4YeHHBIC 3HAHWS HA TPAKTUKE: aHATU3UPOBATH
pearbHbIe CHUTYallid WM TPUMEHSATHh HM3Y4YEeHHBbIC MNOHSATHS B Mpolecce
IIOWCKA pEIICHUS MaTeMaTu4ecku cHOpMyITUpOBAaHHONH MpOOIEMBI,
MOJIETIMPOBATh pealbHbIC CUTYAIlMH Ha S3bIKE TEOMETPHH, MCCIIEI0BAThH
MOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara anreOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMCTPHICCKUX BEIIMYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

['eomeTpus

7.1

OcHOBHbBIE TOHATHSA CTEpEOMETpPUHU. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOGHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHue IOpsAMBIX B IPOCTPAHCTBE:  INIEPECEKAIOLIUECH,
napajuleJbHble MW  CKpelmuBamomuecs mnpsaMmele. llapamnensHocTs OpSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IApaJUIeJIbHbIE IpsIMBIE B NPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh IPSAMOM U IIOCKOCTH. YTIJIBI C
COHAIIPABIICHHBIMU CTOPOHAMH, YTOJ MEXKAY MpSAMBIMH B IIPOCTPAHCTBE.
[TapamienbHOCTD MIIOCKOCTEN: NapalleibHbIE IUNIOCKOCTH, CBOMCTBA IAPAJUICIBHBIX
miockoctei. [Ipocreitmme mpocTpaHCcTBeHHBIE (DUTYpPHI Ha IUIOCKOCTH: TETPadp,

KyO, mapajuieNienumne, IoOCTPOCHNUE CeUeHU

7.3

[lepnieHAUKYIAPHOCTh IPSAMOM M INIOCKOCTH: IEPHEHIUKYISIPHBIE IpsAMbIE B
IIPOCTPAHCTBE, NPAMBIE NTapaJUIEIbHBIE U NIEPIEHANKYJIIPHBIC K IIJIOCKOCTH, TPU3HAK
NEPHEHIUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIEHIUKYIIIPHON
IUIOCKOCTH. YIJIBI B IIPOCTPAHCTBE: YroJ MEXIy MNPAMOM M INIOCKOCTBIO,
JBYI'PAHHBIA yIOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. IleprneHaukynsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSTHUE OT NIPSIMOM 0
IUIOCKOCTH, MPOEKIUs (GUTyphl Ha IIIOCKOCTh. [lepmeHauKyIspHOCTh IIOCKOCTEH:
IPU3HAK  MNEPHCHAMKYISIPHOCTHM  ABYX  Iulockocte. Teopema o Tpéx

NEPIEHAUKYIISPAX

7.4

[TonssTHE MHOrOrpaHHHMKa, OCHOBHBIC 3JIEMEHTBI MHOTOTDAaHHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMA IMPU3MBI, NpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mel. [lapamienenumnen, NpsMOyTrOIbHbIN NapaJlIeIICIIUIIE]
u ero cporcrsa. [lupamuna: n-yroapHas NUpaMuAa, TPAHA U OCHOBAHUE NTUPAMMUIBI,
OOKOBasl U TOJIHAS MMOBEPXHOCTh MHUPAMM[bI, NIPABUIbHAS U yCEUEHHAs NMUpaMUIA.

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




IPAaBWJIBHOIO MHOTOTpaHHMKA, INpaBUibHAs NpuU3Ma M MpaBUibHas NHpaMuia,
IpaBUJIbHAS TPEYroyibHas MUpaMUAa U MPaBHIbHBIN TeTpasap, kyO. [Ipencrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeudeHus

IMPU3MBI 1 TUPAMUBI

7.5

CummeTpuss B TPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPSMOIi,
MJIOCKOCTH. DJIEMEHTBHl CUMMETPUU B MUPAMUJIAX, MMapajuieieluIe/1ax, MPaBUIbHBIX

MHOI'OI'paHHHUKax

7.6

Bbruuciienue 31eMEHTOB MHOTIOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TMIOJHONW MOBEPXHOCTU NPSIMOH TNPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mebl. [1mommans 60koBoi
NOBEPXHOCTU M TIIOBEPXHOCTH IIPABWIBHOM INHpaMHIbl, TEOopeMa O IUIOIIAIu

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

7.7

[TonoGubIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEX Ty TIIOMIAIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6

I'eomerpus

6.1

[{unuuapuyeckas TOBEPXHOCTh, 00pa3yrolne UIMHIPUYECKONH TOBEPXHOCTH, OCh
UMWIMHIPUYECKONH ToBepXHOCTU. LIMnmHap: ocHOBaHMS U OOKOBask MOBEPXHOCTD,

o0pa3yroIas U 0Ch, IJIOMIAb OOKOBOH U MOTHON MTOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yrolue KOHHUYECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHUYecKkoi moBepxHocTU. KoHycC: ocHOBaHME M BeplliMHA, OOpasyromas U OcCh,
MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBINM KOHYC: 0Opa3yrolue U

BbICOTA, OCHOBAaHUA 1 OoxoBas IMMOBCPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, Juamerp, IIomaab moBepxHocTu cdepnl. Banmuoe

PAaCIIOJIOKCHHUC C(bepm N IJIOCKOCTH, KacCaTCJIbHaA ININIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N3o06paxenune Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka MIMHIpa U KOHYca

6.5

KomOuHanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA

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

6.6

[Tonsstue 06 oO0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO TapayuieNienumnena u ciueactsus u3 He€. OO0bEM IIMHApA,

KoHyca. O0BEM 1mapa u miomanb chepsl




[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy — IUIOMIAISIMU

o7 MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET
6.8 Ceuenust nuiauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILIEE YEPE3 BEPILNHY ), CEUEHHUS LIapa
BekTop Ha muockoctu M B mpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTsel BekTOpA.
6.10 IIpocreiimue 3amauM B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPAMBIMU U IIJIOCKOCTSIMMU.

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




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

Brnanmenne meromamu J0Ka3aTeNbCTB, AITOPHUTMAMH pEIICHUS 3aad;
yMeHue (GopMysInMpoBaTh U ONEPUPOBATH MOHATUSMH: OINpE/EIICHHUE,
aKCMoOMa, TeopeMma, CIIEJICTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; TPUMEHSTh UX; YMEHHE (POPMYyIHPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIIOJIB30BaAThH MCTOL MaTeMaTHYEeCKOU HWHAYKIWUH,
NPOBOIUTH  JTOKAa3aTEIbHBIC PACCYKIEHHS TpPU pEHICHWH 3a/ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUIBHOCTb  PACCYXKIACHUN;  YMEHHE
OIIEPHPOBATH TMOHITHSIMHU: MHOXECTBO, MOJMHOXECTBO, OIEPALMU HaJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BATh TeOpeTHKO-MHO)KeCTBCHHBIﬁ
ammapar JUisi OIMCaHUs PEATBHBIX MPOIIECCOB U SIBIICHUH M IPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPYIrux y‘-Ie6HI>IX npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTH; YMCHHC 3aJilaBaTb W OINHUCBIBATH Fpa(bbl pas3siinIHbIMU

croco0aMu; UCTIOB30BaTh Tpadbl MPH PEIICHUH 337124

YMeHHne omnepupoBaTh MOHATHSIMH: HATypallbHOE YHCIIO, IEJI0E YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palmMOHAJbHBIM  TIOKA3aTeleM, CTEeNeHb C  JIeHCTBUTEIBHBIM
nokaszareieM, Jorapupm 4UMcIa, CUHYC, KOCHHYC U  TaHICHC
IMPOU3BOJIBHOI'O0 YHCJIa, OCTATOK IO MOAYJII0, PallMOHAJIBHOC 4YHCIIO,
UppalMOHATIbHOE  YHCJIO,  MHOXKECTBAa  HATYpPAIbHBIX,  IEJIBIX,
palroOHAJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJb30BATh
NPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JEeTUTeNhb U HauMEHbIIee
obmiee kpaTHoe, anropuT™M EBKIIMIa mpu penieHnn 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIMOHHBIMA  CHUCTEMaMH  CUHCIICHUS;  yMEHUE
BBIIOJIHATL BBIYUCIIEHUE 3HAUEHUU U npeo6pa30BaHH${ BBIpa)KeHI/Iﬁ cO
CTENeHsAMH W JorapudpmMaMu, mpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BBIp&)KGHHfI; YMCHHUC OINCPpHUPOBATH MOHATUAMU: MOCICAOBATCIBHOCTD,




apudmernueckas mporpeccus, reoMeTpHYIecKast nporpeccus,
OcCKOHEYHO yOBIBafoOIIas TreoMETpHYecKass TPOrpeccHsl; YMEHHE
3aJaBaTh MIOCJIICAOBATCIBbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMys; yMEHHE ONEpPHpPOBaTHh TMOHATHSIMHU: KOMIUIEKCHOE YHCIIO,
CONPsIKEHHBIE KOMILJIEKCHBIE YHCIIA, MOLYJIb U aPTYMEHT KOMIIJIEKCHOTO
yucina, ¢opma 3amucH  KOMIUIEKCHBIX  YHCeNl (TeoMeTphuecKas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yYMeTb IPOU3BOIUTH
apudMeTUYECKHe JICUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; TPUBOJUTH
anMepH HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHGpI/IpOBaTI:
MOHATHSMU: Marpuma 2xX2 u  3X3, onpenenureslb  MaTpUIIbL,

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

YMeHue onepupoBaTh INOHATHUAMU: pPALMOHAJIBHBIE, HppalOHAIbHbIE,
NOKa3aTebHbIC, CTENEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHUE
YpPaBHEHHS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE ONEPUPOBAThH
HOHATUSAMU: TOXJECTBO, TOXAECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHCTEMA YpPaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YPaBHEHHH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBbI C IMOMOILIBIO Pa3IMYHBIX NPUEMOB; peLIaTh
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBl C IIapaMeTPOM; IPHUMEHSIThH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHHUs] MaTeMaTUYECKUX

3a]a4 U 3a]]a4 U3 pa3Iu4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOTUYHOCTh (PYHKIUH, OrpPaHHYECHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIHH, SKCTpeMyM (GYHKIMH, HAaMOOJbIIIee U HAUMEHbBIIICe 3HAUYCHUS
(GYHKIMU HA IPOMEKYTKE, HEMpepbIBHAS (DYHKIIHSI, aCHMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPOon3BOaHAs (PyHKINHU, TEOMETPUIECCKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTIEHHBIN
MHTErpajl; YMEHHE HAXOOUTh aCHMNOTOTHI rpaduka (DyHKIUH;, yMEHHE
BBIYUCIIATh  TPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3UIMHN (YHKIMH, HaXOANUTh YpaBHCHHE KacaTelbHOH K Tpaduky
(GYHKUMU; yMEHUE HaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIONb30BaTh HPOM3BOAHYIO JUIS HCCIEIOBAaHUS (QYHKIHH,
HaXOJIUTh HaAWOOJbIIME M HAUMEHbIIWE 3HA4YCHUs (YHKIMA; CTPOUTH
rpaKy MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh NPOM3BOJHYIO JJISi HAXOXKIEHHUS HAWITyYIIero

PEIICHMA B IMPUKIAJHBIX, B TOM YHUCJIC COLHUAJIbHO-DKOHOMUYCCKHX H




duznYecKUX 3a7auax; HaXOIUTh TUIOMIATN U O0BEMBI (DUTY C TTOMOIIBIO
WHTErpajia; MPUBOIUTH NMPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKUUH, oOOpaTHas
byHKIMS, KOMIO3UIMS (QYHKIUH, JHHEHHAs (DYHKIUSA, KBaapaTHIHAS
byHKIHA, panuoHaabHas byHKIM, CTETEHHAs byHKIM,
TpUroHoMeTpudyeckne (QyHKOMM, O0OpaTHBIE  TPUTOHOMETPHYECKHE
¢yHKUMHM, TOKa3aTelnbHas M Jorapugmuyeckas (yHKIMU; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMN, UCTIONB30BaTh TPApUKHU IS U3yUYEHUS TPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUN 3a]ad U3 APYTHX YYEOHBIX NMPEIMETOB H
3a[a4 U3 pealibHOW JKU3HHU; BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMUMHAMH; HCIOJB30BaTh CBOMCTBa M Tpaduku QYHKIOMHA IS
peleHus ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamu; n300pakaTh
Ha KOOPAMHATHOM IJTIOCKOCTH MHOXKECTBAa PEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarh TEKCTOBBIE 3aJayd Pa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4 U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
¢buHaHCaAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI 11O YCJIOBHIO 33Jaud, MCCIEAOBATH IOJIYYEHHOE pPEUICHHE U
OLICHUBATh MPABIONOAOOHOCTh pPE3YJIbTATOB; yYMEHHE MOEIUPOBATH
peajbHble CUTYallMM Ha $3bIKE MATEMAaTHUKHU; COCTAaBJISATh BBIPaXKCHMUS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33J1ayH,
UCCIIEI0BaTh TOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHMEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeAHee apuPMETHIECKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JIUCHEepCHs,
CTaHJapTHOE OTKIOHCHHE YHCIOBOTO HaOopa; yMEHHE W3BIICKATh,
MHTEPIPETUPOBATh WHGOPMALIMIO, TPEICTABICHHYI0 B Tabmumax, Ha
quarpammax, rpadukax, OTpaKaroly0 CBOMCTBA peallbHBIX MPOIECCOB U
SBJIEHUH; MPEACTABIATh HH()OPMALIMIO C MTOMOIIBIO TaOJIUIl U AUATPAMM;
MCCJIEI0BATh CTATHCTHUYECKUE JaHHBIE, B TOM YHCJIE C NMPUMEHEHUEM
rpaguyeckux METOIOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIEIOBAaTh COBMECTHBIC HAOJIOJACHHWS C TIOMOIIBIO JHArpaMMm

paccerBaHUs U JUHEUHOW perpeccuu




YMeHue onepupoBaTh IOHATUSMU: CIIy4alHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUUeCKUX METOIOB; HMPUMEHSThH
(GOopMyIBl CIIOKEHHSI M YMHOXEHHs BEpOATHOCTEH, (HOpMyiy IMOJIHOU
BEPOSATHOCTH, popmyny bepHyiuim, komOuHaTOpHBIE (QaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUSMM: CIy4yailHas BEJIMYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEMAaTHYECKOE OKUIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
CllyyaliHOW BeIMYUHBI, (QYHKIMH paclpeleNeHuss W IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJBHOIO M HOPMAJIBHOTO pPAaclpeAcieHul;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeiesieHud JUis
peleHus 3ajad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOABI BBIOOPOUYHBIX HCCIIEAOBAaHUHM; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIEHUS] 3aKOHA OOJIBIIMX YHMCENT B HPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSX; YMEHHUE ONEPUPOBATh NOHITUAMM: COUETAaHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HpIOoTOHA; ymeHHe
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M pacCy>KICHUS I PELICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IIOHATUAMM: TO4YKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIUIA, IUIOCKMH yrodi,
JBYI'PAHHBIA yroJl, TPEXTPAHHBIA YIOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJuIeIbHOCTh U NMEPHEHINKYISIPHOCTh NPSAMBIX M IUIOCKOCTEH, yroin
MEXAY MPSMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMHU, PACCTOSHHE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/lady M3ydeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIETO MHpA; CTPOHUTH
MaTEMAaTHYECKAE MOJENH C IOMOINBIO T'€OMETPUYECKHX IOHATHH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIanb (Uryphl, 00BEM (GUTypHI,
MHOTOTPaHHHK, NPABIJIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuresa, NpuU3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpaIlleHNs], HWINHAP, KOHYC, Imap, cdepa, miomans cdepsl, IIOmaIb
NOBEPXHOCTH TMHPaMM[bI, TPU3MBI, KOHycCa, IIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienumneaa, MUpaMuabl, TPU3MbL, LWIMHIPA,




KOHYycCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUs] KOHyca M IWJIMHJPA,
napajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IJIOCKOCTh,
Kacaromasicsi cdepbl, MUWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpAIICHUs], UX CEUCHUsS], B TOM YKCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITETLHO
dbopMyIHUpOBaTh OMpEEIICHUs N3Y9aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3BI
O CBOMCTBAaxX U MpPU3HAKAX F€OMETPUUYECKUX (GUTYyp, 0OOCHOBBIBATH WM
OTpOBEpraTh HWX; YMEHHE MPOBOAWTH KIacCHUPUKAIMIO GUTYp TIO
pPa3IUYHBIM TPHU3HAKaM, BBINOJHATE HEOOXOAMMBIE JIOMOJHUTEIbHBIE

MOCTPOEHUS
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YmMmenune OIICPpHUPOBATH IIOHATUAMMU: JABHUKCHHUC B MMPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOMOOMs, TMOAOOHBIE QUTYPBI; yMCHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIC (UTYpPHI, B TOM YHUCIIE B TPHUPOJIE,
HCKYCCTBE, apXWUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
NpU PEIICHWW 3a/a4y; HAXOJWTh TEOMETPUYECKHE BEIWYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpPH pPEUICHWH 3a1ad M3 APYTruX Y4eOHBIX
NPEMETOB M U3 PEaTbHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHEC
BEJIMYMHBI (IJIMHA, YTOJd, IUIOMIalb, O0BEM, IUIOIIA[b TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOABI, B TOM YHCIE: ILUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb Chepsl;
00bEM Ky0a, MPSIMOYTOJIBHOTO TapaJUIe/IeHIe/ia, MMPaMUIbI, TTPH3MBI,
IWIMHIpPA, KOHyCa, IIapa; yYMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

MoTI00HBIX (hUTYp
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YMeHue onepupoBaTh NOHATUAMU: NPSAMOYTOJIbHAS CHCTEMAa KOOPAUHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BENICHUE, BEKTOPHOE IIPOM3BEICHHUE, YIOd MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIN METOA
JUISL  peUIeHHs TEOMETPHUYECKHX 3aJad H 3aj]ad JPYruxX Y4eOHBIX

MIPEIMETOB
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YMmenue BbIOMpaTh MOAXOMSAIIMN METOA [UIs pelIeHHs 3a/a4H;
MIOHUMAaHUE 3HAYUMOCTH MAaTEeMaTUKU B U3YYCHUU IIPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SIBIICHUH; YyMEHHE paclo3HaBaTb

IIPOSABJICHUEC 3aKOHOB MAaTCMATHUKH B HCKYCCTBC, YMCHHUEC IIPHUBOJUTH




MNpUMEPbl  MATECMATUYCCKUX

MaTeMaTU4eCKON HayK1

OTKPBITUHA  POCCHUCKOM

u

MHUPOBOM




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Kon

1 Yucna v BBIYUCICHUS

1.1 Harypanbnblie u nensie yucna. [Ipu3Haku 1e1MMOoCTH LENbIX YUCE

1o Panmonaneubie yncna. OOBIKHOBEHHBIE W JCCITHYHBIC APOOU, TIPOICHTEHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TPOoOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
' apuMeTHUECKUMU KOPHSIMH HATypaTbHOU CTCTICHH

14 Crenenb ¢ uenbiM mokazatesneMm. CTeneHb C paluMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENEHU

s CuHyC, KOCMHYC W TAHT€HC YHUCJIOBOrO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' aApKTaHI'€HC YHUCIOBOTO apryMEHTa

1.6 Jlorapudm yucna. Jlecatuynbie U HaTypajbHbIE JorapudMbl

JlelicTBUTENbHBIE YuCIA. ApUPMETHUYECKHE OMNEepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. IlpuOnmkE€HHBIE BBIYUCICHUS, IpaBUJa OKPYIJIEHUS, NPHUKUAKA U
OLICHKA pe3yJibTaTa BbIUNCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommiekcHeie uncna
2 YpaBHEHHUs U HEpABEHCTBA

2.1 Lenbie u 1poOHO-paAIIOHANIEHBIE YPaBHEHUS

2.2 HppaumnonaibHble ypaBHEHUS

2.3 TpuronomeTpuieckue ypaBHeHUs

24 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE YPABHEHUS

2.5 Lenbie U 1pOoOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHnaibHble HEPAaBEHCTBA

2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA

2.8 Tpuronomerpuyeckue HEpaBEeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu




2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUH. OnpeennTenb MaTpULIbl
3 OyHKIUHN U TpapUKU
11 Oynkus, cnocodwl 3ananus ¢Gyaknuu. ['padux Gynknuu. BzammHo oOpaTHBIC
' ¢ynkuuu. Yérneie u HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkumu. Hymm (yHKImm.
35 [IpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKLHUH.
' MaxkcumMyMbl 1 MUHUMYMBI (QyHKUuMH. HanGombliee W HaMMeHblee 3HAYCHHE
(GyHKIIUU Ha TIPOMEKYTKE
33 CrenenHast (pyHKIMsI ¢ HaTypajdbHBIM M IIeNbIM Toka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS 7-Oi CTETICHH
34 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIHMH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. Acumntorsl rpadukoB ¢yHkiuidi. CBoiicTBa (QyHKIUA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
18 Apudmernueckass U TeoMmeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX
' MIPOLIEHTOB
4 Havana maremaTnueckoro aHaianza
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IeMEHTApHBIX (PYHKITUH
[IpuMeHeHne TPOU3BOAHOW K MCCIIENOBAHUIO (PYHKIIMH HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. HaxoxaeHne HanOONbIIEro M HaWUMEHBIIETO 3HAYCHHUS (YHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. Muterpain
5 MHoOkecTBa U JTOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE




7.3

MHororpanHuku

7.4

Tenau IMOBCPXHOCTHU BpallICHUA

7.5

Koopaunatsl 1 BEKTOPBI




