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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma ydebHoro kypca «I'eomerpusi» 0a30BOTO ypOBHS IS
obygarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DenepasbHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEaHEro o0Iero oopa3oBaHusl,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 00pa30BaHUS.
Peanm3arust mporpaMmbl 00€CIIeYMBAET OBJIAICHNUE KITFOYEBBIMH KOMITETECHITUSIMU,
COCTaBIISIIOIMMH OCHOBY JJII CaMOPAa3BUTHUS W HEMPEPBHIBHOTO 0OO0pa30BaHUA,
[EJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOIO Pa3BUTHUS
JUYHOCTH 00YJarOIINXCSl.

HEJIX U3YYEHUSA YYEBHOTI'O KYPCA

Baxxnocth ydeOHOro Kypca TeOMETpMHM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
NPEIMETHBIX PE3YJIbTaTOB OOYYCHHS T€OMETPUU B HANPABICHHHU JMYHOCTHOTO
pasBuTUsA oOOydarommxcs, (GopMUpOBaHUsA (YHKIIMOHATBLHOW MaTeMaTHYECKOM
T'PaMOTHOCTH, U3YUCHHUS APYTUX yUEOHBIX AUCHMUILINH. Pa3BuTre y o0ydaronmxcs
NPaBUJIBHBIX TPEJCTABICHUA O CYIIHOCTH M TMPOUCXOXKICHHH T'€OMETPHUYCCKUX
abcTpakiuii, COOTHOLICHUH PEaJbHOTO0 M UACATBHOT0, XapakTepe OTPaKEeHUs
MaTEeMaTHYECKON HAayKOH SBJICHMH M TMPOILECCOB pEaThbHOTO MHpa, MECTe
T€OMETPHUH B CUCTEME HayK M POJH MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUYaIIUXCs, a TaKXKe KAdeCTB MBIIUICHHS, HEOOXOAMMBIX Ui aJanTalnid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiIsieTcss OJHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmiero o0pazoBaHus, TaKk KaKk O0O0ECIEYMBAET BO3MOXHOCTh HM3YYEHHUS Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpMHUPYEMOE MpPU H3YYEHHH OOYyYaroIIUMHCS
NOHSTUIHBIX OCHOB T€OMETPHH U TIOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPIKICHUHA
B XOJ€ pCIICHUS TeOMETPUYECKMX 3aJad, YMEHHE BBIJBUTATh W OIPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCA TMPH PEHICHUH 3a/lad €CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00JACTAX ACSITENbHOCTH 4YeloBeka. OpHeHTalMs 4ellOBEKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPAXCHHUS OKPYXKAIOMIETO MHUPA, YCIOBHE YCHEIIHOTO TMO3HAHHUS W aKTHBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM IESATEIBHOCTH,
SBIISIETCS. OAHUM M3 MPOQPECCHOHATBHO BAXKHBIX KadeCcTB, TMOITOMY aKTyalbHa
3ama4a (GOPMHUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak



Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKOU JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE Ppa3BUTHE
oOyyarouuxcsi  yepe3  oOecreyeHWe  BO3MOXXHOCTU  NPUOOpETeHHs U
WCMOJIb30BaHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JICWCTBUM,
crienu(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOJAOHKCHUS 00pa3oBaHUs
M0 CMELHAIBHOCTSM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAYEHA IS
0o0yyJaroumxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABUINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum 0Opa3om, oOydarommecs: Ha
0a30BOM YPOBHE MTOJDKHBI OCBOWTH OOIHME MAaTEMAaTHYECKHUE YMEHHS, CBSI3AHHBIC
co crneuupuKod TeOMETPpUM U HEOOXOJIUMbIE JJIS >KU3HHM B COBPEMEHHOM
obmecte. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
IyOOKO, €CIM B JallbHEUINIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYCCKUX
3HAHMX B MPOPECCHOHATBHON e TETHHOCTH.

JlocTikeHne 1eM  OCBOCHHS TPOrPaMMbl 00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMKM  3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opmupoBaHMe mNpeACTAaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOU

KyJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TelaX BpalleHUs
KaK O BaXHEHIIMX MATEeMaTHUYECKUX MOJENSAX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (opmupoBaHue yMEHHs pacro3HaBaTh Ha YEPTEkKAX, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKY U TEJIa BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lady Ha TOCTPOEHUSI HA U300paKEHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHME yMEHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMHpOBaHUE yMEHHUS MPOBOJUTH  HECIOXHbIE JOKa3aTeJbHbIC
pacCyKJIeHHsT B XOJIe PEIICHUS CTEPEOMETPUYECKUX 3aJady U 3ajad C
MIPAKTUYECKUM COJEPKAHHUEM;

e pa3BUTHE  UWHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOyyJarouuxcsi, TMO3HABATEIbHON  AKTUBHOCTH,  MCCIIEJOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHHUS;

e (opmupoBanue GyHKIHOHATIBHOM I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHHE paclo3HaBaTh TMPOSBICHUS T'E€OMETPUUYECKHUX



HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEATbHBIX KU3HEHHBIX
CUTyallusiX U MPH U3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHUCHUMOCTE U 3aKOHOMEpHOCTEeH, (OopMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh F€OMETPUUECKUE MOJIEIIHN, IPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKUN aIIapar Juisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJYYEHHBIE PE3YIIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, pellacMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa3oM OopraHu3oBaHHas padoTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO U IPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO NPEIMETA.

[Tpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METO/Yy OO0Y4YEeHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4YallUXcsl B Kypce CTEPEOMETPUM MPOBOAMTCS 3a CUET pEIIEHUs 3aJad Ha
CO3JaHME  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCA C ONOpPOM Ha
HarjsgHOCTh, a OIEpUpOBaHHE oOOpa3oM — B YCIOBUSAX OTBJICYEHMS] OT
HaIJIAIHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOJHOIO COAEPKAHMSL.

OcHOBHBIE copepxaTenbHble JIUHUKM Kypca «I'eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BexTopsl ¥ KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensaercs HE TOJIBKO II0 COJEPXKAaTENIbHBIM JIMHUSAM, HO M II0 TOAaMm
00yd4eHHs HAa YPOBHE CPEIHETO 00IIeTo 00pa30BaHuUs.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil nporpaMmbl, pacHpeneia€HHbIM 10 TrojgaM OOydeHHs,
CTPYKTYpUpPOBaHO TakuM o00pa3oM, 4TOObl OBJAJACHHE T'€OMETPUUYECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
COOJI0ICHHEM NPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEICTaBICHUN OOydYaromuXcs, paciupss u
yriayousist €€, oOpa3yst IpOUYHblE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpumn otBoauTCs 2 yaca B Henento B 10 kinacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a 1Ba roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesibHble M CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHbIE IpPsAMbIE B  IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh NPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIOocKOocTel. I[lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETPadJIp, KyO, MapajjiesieuIea; IOCTPOEHUE CEUEHUIA.

[lepneHAMKYJISIPHOCTE IPSIMOU U IJIOCKOCTH: IEPIICHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPALICIBHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JBYI'PaHHBIM  yroJ, JIMHEWHBIA YroJl JBYTPaHHOTO  YIUIA.
[lepneHAUKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUAE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKmuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIECHINUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYJIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajulelienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbI; IPABHIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOI'PAHHMKH: IOHATUE MPABMWIBHOIO MHOIOTPAaHHUKA; IPABHUIIbHAS IIPU3Ma U
IIpaBUIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHas IHpaMUJa ¥ IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIbHBIX MHOTIOIPAHHUKAX: OKTadJp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

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



Brruucienne 9SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSIMON TMPU3MBIL.
[lnomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MAPAMU/JIBI, TPU3MBL.

[TomoGubie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpalmenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyromue HIHHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIMHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxenue chepbl U MIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
10 EL CHEpHI.

N300paxenue Tea BpallleHus Ha IIO0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOIOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; cdepa, BHUCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajienenumnesa u ciaeacteus u3 He€. OO0BEM LWIMHIpA,
KoHyca. O0BEM 11apa u 1iIomaab chepsl.

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

Ceuenus wmwimMHapa (DapaJUIebHO M NEPHEHAMKYJISPHO OCH), CEUYECHMS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOJSIEE 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpaHcTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTopa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
IpUMEHEHUEM TpaBwil JACHCTBUU C BekTopamu. I[IpsimoyroisibHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTol Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU U INIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeaMmeTa
«MaTemaTHKay XapaKTepU3yIOTCs:

I'paxxnaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJieHAa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
nporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JTOCTHKEHHSIM POCCUHCKUX MAaTEMAaTHKOB M POCCHHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHMH B APYTHX HayKax, TEXHOJOTHUsSX, chepax

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

c(hOpMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, pacCyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 0€301acHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

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

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M COLMATBHON
CpeIbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPOoOIIieM;
OpHUCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHUHM JUIsS pPElICHUs 3aj1a4 B
00yacTH  OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS ITIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM W  OONICCTBCHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMAaTUYeCKOM HayKu Kak c(epbl 4YelIOBEYCCKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBWIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIOBATCIIbCKYIO JICSITCIHLHOCTD
WH/IMBUyaJIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUusMU, YHUBEPCAILHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuugaom
Gopmuposanue 06az08bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue JeicTBHUA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTHICCKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(UKAIMK, OCHOBAHHSA MJisi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

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



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

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

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BHIOMpATh HauboJIee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHABJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, TPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (hOPMYIHPOBATH OOOOITICHUSI M BHIBOJBI IO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BbIJBUTATh
MPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISATH ACPUUUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX JJisi OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, 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 KPUTECPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/1y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yIbTaT;

B X07ie 00CY’KJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIIEHUs; COMOCTABJIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH popme HopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PaKEHMUS;
OpEACTaBIATh  pe3yjbTaThl  PEIICHWS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEJIOBaHMSI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JEeATEIBHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHU KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]laui, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TO3HABATEIbHOW pediekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIS Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYECKOH 3aa4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OIIUOOK, BBISABICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAUTh OIIHOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBats B3aMMHOE PpACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JIBYI'PAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA U HEBBIMYKJIbIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (IUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICITUICIbI).

OnepupoBatTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUECHUH, UCTIONB3YSI METOJ CIICTIOB.

CTtpouTh CEUEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXYy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuTMaM, NPUMEHSAS U3BECTHbIC AHAIMTUYECKUE METOAbl MPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MIPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH MO 00pas3aM Win
aIrOpuTMaM, NPUMEHSAS U3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCJICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuja) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMHU MTOT0OHBIX MHOTOIPAHHUKOB.

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

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

[TpumeHsTh TeomeTpuueckue (HaKThl Uil PEUIEHUs] CTEPEOMETPUUECKUX
3a/1a4, NPEANoJaraloluX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJ]aHbl B IBHOM (opMe.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHAThb HW3Y4YCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONW NPOOJIEMBI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; penarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yroue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas IOBEPXHOCTb.

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

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTA; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  HOBEPXHOCTEH Tel  BpallCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNUEM (POPMYIL.

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

BbIUnCIATE COOTHONICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUIypbl OT PYKHM U C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢Guryp: BUz cBepXy, COOKYy, CHU3Y; CTPOUTH CEUEHMSI TEJ BPALLEHMUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
PUCYHKAX.

OnepupoBarth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE [EHCTBHUSL CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[IpuMeHATH MPaBUIIO NapajuIeIIeIUIEAA.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIECHUE, PACKIAAbIBATh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTe TeomeTpuyeckue (aKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJaralolinX HECKOJIBKO AaroB PELICHHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOHM (opMe.

Pemate mpocreiine reoMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemrarte 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUU U
HAX0XJIEHHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUU CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  mpoCTEHIIHE IPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeasbHbIC
CUTyallUh Ha $3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHUI U TEOpEM, almapara ajireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
but6mmoreka [IOK
1 B 1
BEAICHHC B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 1 1 bu6nuoreka [JOK
[TapamienbHOCT IPSAMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHAMKYISIPHOCTD MIPSAMBIX U 12 bubmmoreka [JOK
MIJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
4 Va1 MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/1¢209¢37
but6mmoreka [IOK
> MuororpanHHKit i ! https://m.edsoo.ru/1¢209e37
N but6mmoreka [IOK
6 OOBEMBI MHOTOTPAHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUeHHUs], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa OK
P ' s 4 https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena Bpatenns 12 https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [IOK
2 1
OOnEMbI Ten > https://m.edsoo.ru/1¢209¢37
Bbubnuoreka [JOK
B 1 1
3 €KTOPBI U KOOPAWHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHnue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero o0pa3oBaHus
pe3yJbTara
7 I'eomeTrpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, IPsiMas, MNIOCKOCTh
75 [IpyMeHsSTh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX MPH PEHICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBarb NOHATUSMU: MAPAUICIBHOCTh W TMEPHEHIUKYISIPHOCTD
' NPSAMBIX U ITIOCKOCTEHN
74 KrnaccudunupoBars B3auMHOE PacmojoKEHUE MPSMBIX U IMJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU ABYIPAaHHOTO yIJa,
7.5 peOpo ABYIpaHHOTO yIiia, JMHEWHBINA Yol ABYTPAHHOIO yIJia, TpagycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPABUIHHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BUABl MHOTOTPAHHUKOB (THpaMujia, MpU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesenuIe, Kyo)
Knaccupunupoare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA  JUId
- Kiaccupukanud  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble U  HAKJIOHHBIE IPU3MBI,
napajuieJIenuIe/Ibl)
79 OnepupoBathb MOHATUSIMU: CeKylIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
710 OOBSCHATH TPUHLUIBI  TOCTPOCHHUS  CEUYEHUHW  MHOTOTPAHHUKOB,

WCIIONIB3YS METO]T CIIE/IOB

7.11

CTpOI/ITB CCUCHUA MHOI'OT'paHHHUKOB METOJAOM CJICAOB, BBIIIOJIHATH

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




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUYECKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHbIE AHATUTHUYECKUE METOJbl TP
pELIEHUH CTaHJAPTHBIX MATEMaTUYECKUX 3aJa4y Ha BBIYUCIICHUE
pPacCTOSTHUM MEXIYy NBYMsI TOYKAMH, OT TOYKHU JO MPSAMOU, OT TOYKH JI0

IIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMHACA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXKACHUE TEOMETPUYECKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI M3BECTHbIE AHATUTUYECKUE METOJbl TP
pPELICHUN CTAaHAAPTHBIX MAaTEMATHYECKUX 3a7ady Ha BBIYMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY MPAMOUA M IUIOCKOCTBIO,

MEXY MIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beraucisate 00bEMBI M IUIOMIAM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHNuEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEKIY TUIOIIAISIMH MMOBEPXHOCTEM, 00BEMamMu MMOJOOHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH HH(POPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, TMpeACTaBICHHYIO Ha

yepTekax U pUcyHKax

7.17

[TpuMeHsATH reoMeTpuUecKkrue (aKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, NPEANOoNaralliX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIIOBUS

MIPUMEHEHHUS 3a/1aHbI B IBHOU (hopMe

7.18

[IpuMeHATH mpocTEHIIMEe IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPEOMETPUUCCKUX 3a1a4

7.19

[IpuBoIUTE MpUMEPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEW B MPUPOJE U

JKHU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTH MOTyYeHHBIE 3HAHKS Ha TPAKTHUKE: aHAIM3UPOBAThH PEabHbIC
CUTyallud W TPUMCHATH MH3YUCHHBIC IIOHATUSA B IPOLCCCC IOHCKA
perieHus MaTeMaTUYECKH chopmMyTupOBaHHOM poOJIEMBI,
MOZICIIMPOBATh PCAJIbHBIC CUTyallUM HaA SA3BIKC I'COMCTPUHU, UCCIICAO0BATH
MOCTPOSHHBIE MOJICNTU C HCIIOJIb30BAaHUEM T'€OMETPUYCCKUX MOHATHH |
TEeopeM, armapara airedOpbl, pemaTh MPAaKTUYECKUE 3a/1a4u, CBSI3aHHBIC C

HaXOXIACHUEM I'COMCTPHUICCKUX BEIINYHNH




11 KJIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yabTAThI 0CBOEHHUSI OCHOBHOI
NpOBePsIEMOro .
00pa30BaTeJIbLHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATUSIMH: HUIMHIPHUYECKas TOBEPXHOCTh, 00pa3yromye
6.1 [WIMHIPAYECKON TOBEPXHOCTH, MHIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE paciosioKeHHE Cephl U TMIIOCKOCTH
OnepupoBaTh MOHATHSIMM: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHUE IIApPOBOrO CJOSI, BHICOTA
[IapOBOTO CJI04, IAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM TOBEPXHOCTEH TeN BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYIT
OnepupoBaTh MOHATHSMH: MHOTOTPAaHHHUK, BIHCAHHBIA B cdepy Hu
6.7 OTMCaHHBIN 0KOJIO cdepsbl, chepa, BUcaHHAs B MHOTOIPAaHHHUK HIIU TEJIO
BpallleHus
6 BbluMCHAsATE COOTHOIICHHS MEXIY IUIOHIaAIMH TOBEPXHOCTEH U
' 00BEMamMu MOJOOHBIX Tell
69 N300paxaTs m3yyaembie QUTYPHI OT PYKH M ¢ IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIEC) IUIOCKHE 4YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MNPeoOpa3oBbIBaTh HH(OpPMALHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reoMeTpuyecKkrue (QaxKThl A PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aj1a4, MPEANONIATaloIIuX HECKOJIBKO IIarOB DPEIIEHHS, €CIIH YCIOBHS
MPUMEHEHHUS 3aJ1aHbl B SBHOU (hopme
6.13 OniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0JIazaroT

6.15

[TpuMeHsTH paBUIIO Napajlieienurea Npu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroJl ~MEXIy BEKTOpaMH, CKAJIsIPHOE IPOU3BEACHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

HaxoauTe CymMMy BEKTOPOB M NPOM3BEACHHME BEKTOpA HA YMCIIO, YTOJl
MEXy BEKTOpaMH, CKaJIIPHOE IIPOU3BENECHNE, PACKIIaIbIBaTh BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiiline TreoMETpUYECKHME 3aJaud  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrats 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHONIIICHUH U
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIUYUH I10 o6p33uaM HJIN aJIrOpUuTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu pCeUICHUN CTaHAAPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINME IPOTrPpaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOUTE NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HHU, paCliO3HaBaTh MPOSABJICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJy4YEHHbIE 3HAHMUS HA MPAKTUKE: AaHaJIU3UpPOBATh
peanbHble CUTYalldd W TPUMEHATh W3y4YEHHBbIC TMOHSATHS B IIpolEecce
MOMCKAa pELIEHUS MaTeMaTH4YeCKu CQOpMYyIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh pEaJbHbIC CUTyallMU Ha SI3BIKE T€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH U
TEeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3aJauH, CBSI3aHHBIC C

HaXO0XKXIACHUCM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE NOHATUSA CTEpeOMETpUH. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHOoe  pacnonokeHue  OpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuieJIbHble M CKpelmuBampomuecs mnpsMele. llapamnenbHocTh OpSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApaJUIeNIbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh MPSMOM U IIOCKOCTH. YTJIBI C
COHAIIPaBICHHBIMU CTOPOHAMH, YroJl MEXAYy MpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: MapajuiebHbIE MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
iockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapasuiesienumnes1, HoCTPOeHNUEe CeUeHu

7.3

[lepneHUKYISPHOCTE MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MapaiiesIbHbIE U EPIEHAUKYISIPHBIE K MJIOCKOCTH, MPU3HAK
MEPIECHANKYJISIPHOCTH NIPSMON U MIIOCKOCTH, TEOpEMA O MPSIMOUN NEPIEHIUKYIISIPHOM
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojd MEXAYy MNpsSMOM M IUIOCKOCTBIO,
JIIBYTpaHHbIA yroJ, JMHEWHBIM Yyroys JByrpaHHoro yria. IlepneHaukymisip u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKM A0 IUIOCKOCTH, PAcCTOSHUE OT NpSIMOM 0
IJIOCKOCTH, MPOEKIHs (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  JBYX  IUIOckocTe. Teopema o0  Tpéx

NEePIeHIUKYIIpax

7.4

[loHnsiTHE MHOrOrpaHHMKA, OCHOBHBIE D3JEMEHTHl MHOIOI'DAHHUKA, BBITYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU W OCHOBAHHS TPU3MBI, NIpsIMasi ¥ HAKJIOHHAS TPU3MBI, OOKOBas W
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapamnenenunen, npsMOyroibHbIA NapayIeIenune]
u ero cpoiictBa. [lupamuna: n-yroapHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, MPABUIIbHAS U yCeUEHHAs MUpaMUA.

DIeMEHTEI Npu3Mbl W THUPAMHIBI. HpaBI/I.HBHBIe MHOT'OTpAaHHUKH: ITOHATUC




IIPABWJIBHOTO MHOTOTpaHHMKA, INpaBUJbHAs IpU3Ma M IpaBUjbHAs NHMpPaMUIa,
NpaBUJIbHASA TPEYToJIbHAS MUPaMUa U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOJAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI U TUPAMUBI

7.5

CuMmMeTpuss B MPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, MPSMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMMIAX, NapAJUICIECIUIICIaX, TPABUIIBHBIX

MHOTI'OIrpaHHUKax

7.6

Bbruucnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomansb
OOKOBOM TIOBEPXHOCTH W TIOJIHOM TIOBEPXHOCTH TMIPSMON MPHU3MBI, IUIONIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsMON mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHpaMHIBI, TeopeMa O IUIOMIAIu

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

7.7

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

00BEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

6

I'eometpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yronife HUINHAPUIECKON MTOBEPXHOCTH, OCh
WIAHIPUYECKOH ToBepXHOCTU. LIWmHAp: ocHOBaHHMS M OOKOBas TMOBEPXHOCTH,

oOpa3yromas U 0Ch, TUIONIaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konundeckas mOBepXHOCTh, 00pa3yIolie KOHMUECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKoi moBepxHocTU. KoHyc: OocHOBaHHMe M BepllinHa, 0Opa3yromas U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAaHUA U OoxoBas IMMOBCPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, TuaMeTp, IIONMAAb NOBEpXHOCTH chepbl. Banmuoe

PAacCIIOJIOKCHHUC cq)epm N IIJIOCKOCTH, KacCaTCJIbHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N306paxeHue Tea BpalleHUs Ha MI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIMCAHHBIA

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpAICHUS

6.6

[Tonsstue 06 oOBEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapayieNienunena u ciueactBus w3 He€. OO0bEM IwIMHApA,

KoHyca. O0bEM 1mapa u miomanb chepsl




[Tomobuple Tema B mpocTtpaHcTBE. COOTHOMICHHS  MEXIY — IUIOMIASIMU

o7 MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa
Bexktop Ha mnockoctu M B mpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOX€eHHEe BEKTOpa Ha uucio. PasnoxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. BekTopaMm. IIpaBmiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUI C BEKTOpaMU
IIpsmoyronbHass cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTsel BekTOpA.
6.10 IIpocreiimue 3amauv B KOOpAMHATax. YTron Mexay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCIICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopaunaTHO-BEKTOPHBIM METO/ MPH PELICHUN T€OMETPUUYECKUX 3a7a4




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHus

Bnanenue meromamu J0Ka3aTenbCcTB, AITOPUTMAaMHU pPELICHUS 3aj1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATh IOHATHSIMHU: OIpECIICHHE,
aKCMOMa, TeopeMma, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKA3aTElbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTHYeCKON WHIYKIUH;
NPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUS TpH PpEIICHUH 3a7ad,
OLICHMBATh  JIOTMYECKYI0  TPAaBHIBHOCTH  PACCYXICHHH;  yMEHHE
OTIEpPUPOBATH MOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
anmapar JUis OIHCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM WYHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M ONHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, LEJI0e YHUCIIO,
CTEMNEHb C IEeNBIM MTOKa3aTesieM, KOPEHb HATYpaJIbHOM CTENECHHU, CTETICHb
C pauMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIBHBIM
nokaszarteneM, Jorapupm UYHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJIA, OCTATOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYpPaJIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBUINH OOIIMI JenuTeNh U HauMeHbIIee
o01ee KpaTHoOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMH ~ TIO3MLIMOHHBIMH  CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCICHUE 3HAYCHWH W MPEoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsIMU M JiorapudmMamu, Mnpeodpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHUE OICPUPOBATE IMOHATHUAMU: IOCICAOBATCIIBHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAsl TIeOMETpUYECKas IPOTPecCcHs; yMEHHE
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C OMOILBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M PTyMEHT KOMIUIEKCHOTO
yucna, (¢Gopma 3amMcH  KOMIUIGKCHBIX 4Hceld (reoMeTphyecKas,
TPUTOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOM3BOIUTH
apupMeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
IOPUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBaTh
HNOHATUSAMM: MaTpuma 2x2 u  3X3, OmpenenuTenb MaTpULbI,

FEOMETPUYECKUI CMBICIT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
NoKa3aTeIbHbIC, CTENEeHHbIC, JOrapu(MHUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUST M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HNOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHUeE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUNM M HEPABEHCTB, PABHOCWJIBHOCTH
YPaBHEHUH, HEpPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMUS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3NMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUs, HEPaBEHCTBA U CUCTEMBbl C TApaMETPOM; MPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKHU U PeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTh (YHKILHUH,
NEPUOMIHOCT (PYHKIIUHM, OTPAaHHYECHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKLIMH, SKCTpeMyM (YHKINH, HauOOJbIIee U HaMMEHBIIIee 3HAYCHUS
GYHKIIMM HA POMEXKYTKE, HEMPEPhIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
GyHKIUY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPHUUCCKUIA U
(GU3MYECKUH CMBICT TIPOW3BOJHON, TIEpPBOOOpa3Has, ONpeaeaEéHHBINA
WHTETPAI, YMEHHE HAXOAUTh AaCUMNOTOTHI Tpaduka (PYHKIUH; YMECHHE
BBIYUCIISAT  TPOM3BOJTHBIE CYMMBI, TPOHM3BEICHUS, YACTHOTO H
KOMMO3UIIMH (YHKIUH, HAXOAUTh YPaBHEHHME KacaTelbHOW K rpaduxy
(GyHKINW; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWUMEHBIIWE 3HAYCHUs (YHKIHA;, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHalM3a; TPUMEHATH TPOM3BOTHYIO JUISI HAaXOXKICHHUS HAWIydIIero

pelicHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHUX H




bu3MYecKuX 3a1avyax; HaXOAUTh TUIOMAAN U 00BEMBI QUTY C MTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB anMepH MATCEMATHUYCCKOI'O MO,Z[G.HI/IpOBaHI/IH C

noMoInbio AuddepeHInaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTh MOHATUAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKUMSA, KOMIO3UIUSA (YHKUUH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpHUUYEeCKHe  (DYHKIMH, O0OpaTHble TPUTOHOMETPHUYECKHUE
byHKIMKM, TIOKa3aTeNbHas | Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpPa3OBaHUS
rpa¢ukoB GYHKIHUMA, UCTIOIB30BaTh TPAPUKH IJIsI H3YUYCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33aJad U3 OPYTruX y4eOHBIX NMPEIMETOB U
3aJa4 U3 peasibHOM JKU3HU; BbIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QYHKUIUN IS
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxkaTh
Ha KOOPAWHATHOM IIJIOCKOCTM MHOXECTBA PpCELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBbIE 33/Jaud Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOILICHTHI, JOJIH U YacCTH, HA JBHXEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3aJ]a4i U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IOJIYYEHHOE pELICHHUE U
OLICHUBATh IPABAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTABJIATh BBIPAXKECHMS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJyUYSHHBIN pe3yabTar

YMeHue oneprupoBaTh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOomnpIllee ¥  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa;, yMEHHE W3BJIEKATh,
UHTEPIPETHPOBaTh HH(OPMAIHMIO, TPEACTABICHHYIO B TaOiHMIax, Ha
JrarpaMMax, rpaukax, OTPakarollylo CBOWCTBA PEabHBIX ITPOIECCOB U
SIBIICHUI; TIPEACTABIATh MH(OOPMAIMIO C TOMOIIBIO TAOJIUI] U JHArpaMM;
UCCIIEI0BAaTh CTATUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpadu4ecKuXx  METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecKu
UCCIEIOBAaTh COBMECTHBIC HAONMIOAEHUS C TOMOIIBIO JUarpamMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBI ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTb CIyYallHOTO COOBITUS; YMEHHE BBIYHMCIIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOopMyNBl CIOXKEHHUSI M YMHOXEHHS BEpOSTHOCTEH, (HOpMyay MOTHOU
BEepOSATHOCTH, hopmyny bepHyiinu, kKoMOMHATOpHBIE (GaKThl U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUPOBAThH
MNOHATUSIMM:  Cy4ailHas BeNWYMHA, pAaCIpeieseHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OKUJAHUE, IUCIEPCHsT M CTAaHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUWKW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOI'0, II0KAa3aTEJIbHOIO M HOPMAJIBHOIO paclpeacieHui;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefesieHud Juis
pelieHus 3a1ad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; YMEHUE NPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBECHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETaHHE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YHCIO TepecTaHoBOK; OuHoM HploToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KIACHUS AJISl PeLICHUS 3a/ay;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHne onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yrou,
JBYI'PaHHBIA YroJ, TPEXTPaHHBIA YroJl, CKpPEIIMBAIOUIUECS IMpPSMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBIO TI'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne ornepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (HUTYDHI,
MHOT'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OIpaHHUKA,
Ky0, mMmapajuieienuIies, mpu3Ma, NUpamuaa, Qurypa M IMOBEPXHOCTH
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, miomans chepbl, IMIOmaab
MOBEPXHOCTH TIHPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

IPSAMOYTOJIBHOTO Tapajlleenunea, nUpamMubl, MPU3MBL, LWIMHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHMs] KOHycAa M LWIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cgepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAIICHUS, UX CEUYECHHUS], B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUYECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEENICHNs N3Y4aeMbIX (PUTyp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NpH3HAKaX reOMETPUUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO GUryp IO
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIC OIMOJHUTEIbHBIE

MIOCTPOCHHSI
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YMeHHne omepupoBaTh TMOHATUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MNEpCeHOC, CUMMCTPHUA Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00MS, TOMOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemiCcHUN 3aJad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[JII/IHa,
yroji, IUIomanab, o0bEM) TMpH pelieHWH 3amad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ JKU3HHU; YMCHHUC BBIYUCIIATL TCOMECTPUICCKUC
BEeIIMYUHBI (JUIMHA, YTOJ, IUIOIaab, OOBEM, IIOMIAAL MOBEPXHOCTH),
HCIIOJIb3YSl U3YUCHHBIC q)OpMyJIBI U METOJbI, B TOM 4YHUCJIC. ILIOIIaAb
MOBEPXHOCTU MHPAMHUIBI, TIPU3MBI, KOHYCA, NWINHAPA, TUIOMAAb ChEpHL;
00bEM Ky0a, MPSIMOYTOJILHOTO TMapaJuleNIeNuIe/ia, MUPaMHIbl, TPU3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX GUryp
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YMeHue onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJHMHATHI BEKTOpPA, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpPAa HAa YHUCIO, PA3JIOKEHHE BEKTOopa 1o 0Oasucy,
CKAJIIPHOE IPOU3BEJIEHNE, BEKTOPHOE IPOM3BEIECHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPJIUHATHBIN METO]
JUISL peUIeHHs] TeOMEeTPUYECKHMX 3aJad M 3aJad JpPYyrux Yy4eOHbIX
IPEIMETOB
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YMenue BbIOMpaTh MOAXONALIMI METON JUIsl pEUIeHHs 3aJauH;
IMOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU [MPUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; YMEHHE PAaclo3HaBaTh
IMMPOSIBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJUTDH
MpUMEpPbl MaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MUPOBOH

MaTEeMaTU4YeCKON HayKu




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

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Kon
1 Yucna u BBIYUCIICHUS
1.1 HarypanbsHble 1 nenbie yucina. [IpusHaku 1eIMMOoCTH LEIbIX YUCel
1.2 Paunonanbubie uyncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOU, MPOLIEHTHI,
OeCcKOHEUHbIE TIEPUOTUUECKUE IpOOH
1.3 Apudmernueckuil KOpeHb HaTYpaJdbHON creneHH. J[eHCTBHUS ¢ apupMeTHYECKUMHU
KOPHSIMH HAaTypaJIbHOM CTENEHU
1.4 CreneHb ¢ 1enbiM nokazaresieM. CTeneHs ¢ palMoHAIbHBIM MToKa3areseM. CBoiicTBa
CTENEHU
15 CuHyc, KOCMHYC M TaHTE€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTaHI€HC YHMCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuunblie U HaTypaabHbIE JOrapu(MbI
JeiicTButenpHble uucia. ApuUPMETHYECKHE OINepalud C JAeHCTBUTEIHHBIMU
1.7 yncnamu. [IpubnnxEHHble BBIYUCIECHUS, PaBUjla OKPYIJIEHUS, IPUKHUIKA U OLEHKa
pe3ysbTaTa BEIUUCICHUN
1.8 [TpeoOpa3zoBanue BbIpaxeHU
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 L{enwie 1 poOHO-palMOHATILHBIC YPaBHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuronomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOoTapUDMUUECKUE YPABHEHUS
2.5 Llenwie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 NppannoHaibHbie HEPABEHCTBA
2.7 [oka3zaTenbHbIE U JOTapUPMHUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl
3 DOyHKINUH U TpaPUKH




Oynaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkiuu. B3aumHo 0OpaTHBIC

>l ¢ynkunu. YétHeie n HeuéTHbIe QyHKUMU. [leprnoanueckue GpyHKINHI
OOnactp ompeneneHUs W MHOXeCTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkmmm.
30 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMymMbl ¥ MUHUMYMBl QyHKIUH. HaumbOonbinee u HauMeHbIee 3HAYCHUE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (QyHKIMST ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS 7-0i CTEIIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokasarenpHas u norapudmuyueckas GyHKINUN, UX CBOMCTBA U TpadUKu
16 Touku paspbiBa. Acumntorsl TpadukoB ¢yHkiuil. CpoiicTBa  (QyHKUHUH,
' HEIPEPHIBHBIX Ha OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana maTremaTuyeckoro aHaauza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE 31€MEHTAPHBIX (PYHKITHI
[IpumeneHne TPOU3BOAHOM K HCCIeAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxkieHne HauOOJNBIIEr0 W HAUMEHBIIET0 3HAaYeHUs (PYHKIHUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHOXecCTBa U JIOTuKa
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BepositHOCTB U cTaTuCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€e 1 TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAJIN3a, FTEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3os B.®., Kagomues C.b. u np.
AxkimonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA
1.Metonuyeckoe mocooue K NpeAMETHOM JIMHUU IO TEOMETPUH /
Aranacsu JI.C., bByry3os B.®., Kanomies C.b. u ap.;

2. Matematuka: ajireOpa ¥ Hayajla MaTEMaTHYECKOT0 aHAJIN3a, TEOMETPHSL.
['eomeTpust 10-11 knacc/ YueOnuk .ba3oBelil 1 yriyOeHHBIH YPOBEHD /
Aranacss JI.C., byty3oB B.®., Kagomues C.b. u ap.; AkunonepHoe
Oo6mectBo «M3natenbctBo «IIpocBemienue

3. 'eomerpus. nnaktuueckue matepuainl 10 kinacc. ba3oBblil u
npodunbHbi ypoBHH / b.B.3uB; AkimonepHoe O611ecTBoO
«M3marensctBo «lIpocBemenue»

4. T'eometpus. Iunakrnueckue marepuansl 11 knacc. bazoBblil u
npodunbHbl ypoBHH / b.B.3uB; AknnonepHoe O6mectBo «M3naTenbcTBo
«IIpocseuienue»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

BAPC (HOBBII)

Vb [HOK

http://www.fipi.ru/

http://www.ege.edu.ru/
http://www.edu.ru/index.php
http://www.ctege.org/
https://interneturok.ru/article/uroki-matematiki
https://ege-study.ru/ru/ege/materialy/matematika/
https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/



