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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 «kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIICMBIX K
MaTeMaTH4ecKoOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmzarust mporpaMmbl 00eCTieYrBaeT OBIAICHUE KITFOUYEBHIMU KOMITIETCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YYarOUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEMaTHYCCKOU
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBbIX AUCIUIUIMH. PazBuThe y oOyyaronumxcs
NPAaBWIBHBIX MPEICTABIECHUNH O CYHUIHOCTH M TMPOUCXOXKICHUH T€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUH W TPOLECCOB pPEATbHOTO MHpa, MeCTe
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaliuxcsi, a TaKkKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YyUYECHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPHUH U MTOCTPOSHUHU LIETIOYKHU JTIOTHIECKUX YTBEPKIACHUI
B XOJIE pCIICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTPaXKCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO IO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM H3 TNMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
1O CNENHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM HUCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHMYECKHE YMEHHS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clid B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1elnu OCBOEHUS TPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAaHHUKAX M Tellax BPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMKCHIBATDH
¥ U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHWE QITOPUTMAMH  PEIICHHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MPAKTUYECKUM COJCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEH
oOyyJaromuxcs, TMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsiX W TMPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3yJIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH INMPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3ZaHMe  MPOCTPAaHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
IpoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MPOBOJUTCS C OMOPOM Ha
HATJISATHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIOCKOCTHA B IPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO 10 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMsI, COOTBETCTBYIOIIEE NPEIMETHBIM PE3yJIbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJIECHUE T'ECOMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IeHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyosisisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a ABa rojaa ooyuyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
TUIOCKOCTH: TETPAdIP, KyO, Mapaiesenunea; NoCTpOCHUE CEeYeHU M.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTH. YTIBI B IIPOCTPAHCTBE: YrOJl MEXAY INPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IPHU3HAK  INEPHEHIUKYJIAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuliesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMUPAMHU/IbI; OOKOBAsI M NOJIHAS [IOBEPXHOCTh MUPAMMU/JIbI; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IIMPaMHUJa; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO0. IlperncraBneHune o NpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTadp,
nojieKka’ip U ukocasip. CeueHust IpuU3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa O MIomaau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UWJIWHIPUYCCKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OChb, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONIAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
I0IIA b CEpHI.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHApa (MapajyieIbHO U TNEPHEHIMUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. C0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKeHHE BEKTOpa Ha 4yucio. Pa3noskeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaum B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOTPpaMMbl Yy4€OHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); (dbuznyeckoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIbHOM
NEeATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a/1ad MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmpl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHYECKUX TPOOJeMm;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOW HAyKu Kak c(epbl YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM TIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCILHOCTD
WHAVBUAYAJTBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MartemaTuka» XapaKkTepU3yITCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OelUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308blX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o08  NO3HAHUSL  OKpYXcanue2o  Mupa,  NpuUMeHeHue  JI02UHeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBIIBJIITH U XapaKTEPU30BATh CYIIECTBEHHBIEC MIPU3HAKK MAaTeMaTUUYECKUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATUM;  yCTAHAaBIMBATh  CYIIECTBEHHBIM MpPHU3HAK
KiIaccuuKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOJUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATh M  MPEOOPA30OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM A BBISBJICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOI'O), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (OopMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTUYeCKOTo
0o0BbEKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI [0 pe3yiIbTaTaM
IPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE€ pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEIIIONIOXKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeUUUTH UHDOPMALUU, JAHHBIX, HEOOXOIUMBIX UIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTypUpPOBaTh MH(POpPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WJUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSATEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle = KOMMYHUKamueHwvle  Oelicmeus, o0becnequusarom

cpopmMupoeaHHocms CoOyUaIbHbIX HABLIKOE 00YUaArOUUXCHL.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBAThH MOJy4YECHHBIA pe3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOACTBO MO3ULUH; B
KOppeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJICIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YY4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W  HUCIIOJIb30BaTh  NPEUMYIISCTBA  KOMAHJAHOW W
WHAVUBUAYaTLHON paOOThI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboTHI, pactpenensiTh BUABI paboT, JOTOBApUBATKLCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UWICHAMH KOMAaH]bI;
OIICHWBATh KA4eCTBO CBOETO BKIaJa B OOIIMUA MPOJYKT IO KPUTEPHUSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUs 3a]1au, BEIOUPATh CIIOCO0 PEIICHUS
C y4€TOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMHU IIO3HABaTEIbHOW pedlIeKCMM Kak OCO3HAaHMS
COBEPIIAEMBbIX JECUCTBUN W MBICIUTEBHBIX MPOILECCOB, UX PE3YJIbTaTOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJIS IIpoliecca W
pe3ysibTaTa pelieHus MaTEMaTUYEeCKON 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HANAEHHBIX OITUOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTpaHHUKA, MPABUILHBI MHOTOT'DAaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
KiaccupuKkaruu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYP: BHU
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7ad Ha BBIUYHCICHUE PACCTOSIHUM MEXKIY JIBYMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3a1aun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIMUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEMaTHMYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM W IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nupaMujia) ¢ MNOpUMEHEHUEeM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATUSIMU: CUMMETPUA B MPOCTPAHCTBE, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HWHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumeHnsATr  OPOCTEWINIME MPOTPAaMMHBIE CPEICTBA H  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIE 3HAHHUS Ha MPAKTUKE: aHAJIM3UPOBATH pPEabHbIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPeabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MMOHATUM U TeOpeM, amrmapara aareOpsl; penarhb
[IPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs MOBEPXHOCTh, OOpasyroiue
IWIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  TOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IWIMHIP, KOHYC, chepa U 1map).

OOBICHATH CLIOCOOBI MOYYSHHS TEIl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHME MIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, PACKJIaJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIIU YCIOBHUS MPUMEHEHHUS
3a/1aHbI B IBHOU (hopme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1a4ud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlath 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WM airTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeMe NPOrpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAUTE TIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONyYEHHBIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTudeckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOEHHBIE MOJEIA C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CBA3aHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpoJbHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
b K
1 BBenenue B ctepeomMeTpuio 10 nonHoreia O
https://m.edsoo.ru/1c209e37
) [IpsimMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 1 | bubnuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U > 0 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
b K
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 nommorexa O
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 1
MBI MHOTOTPAHHIKOB ? https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5




11 KVIACC

KouunyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHbie (¢ poBbIE)
Ne i/ KonTtpoJbHbie
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
12
! Tena Bpateris 0 https://m.edsoo.ru/1¢209e37
bu6mmoreka [{OK
2 0be 5 1
OObemet Ten https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
B 10 1
3 €KTOPBI U KOOPIWHATEL B IIPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMAaTH3alMsI 3HaHUH https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I1O I[TPOIPAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka KonTposabHbie
Bcero o0pa3oBartejibHbIE
padoThbI
pecypcsbl
OcCHOBHBIE TIOHATHSI CTEPEOMETPUU: TOUKA,
npsiMast, MI0CKOCTh, IMPOCTPAHCTBO.
bu6mmoreka [IOK
1 [IpaBuna n3o0pakeHus: Ha pUCYHKaX: 1 0
. https://m.edsoo.ru/aecc77cd
M300pakeHUs TII0CKOCTEH, MapaieTbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
) [Tonatus: nepecekaromumecs MmIOCKOCTH, 1 0 bubnuoreka [JOK
nepeceKarouecs npsmas v mIoCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, | 0 bubnuoreka [IOK
nepeceKarouecs npsmas v mIoCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
4 n300pakeHue MHOTOIPaHHUKOB Ha 1 0 Bubmrorexa LIOK
P P https://m.edsoo.ru/a63959%d
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax
HavanbeHble cBeieHus o Kyoe U nmupamue,
R bu6mmoreka [JOK
5 uX pa3BEpPTKU U Mozenu. CeueHus 1 0
https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue,
R bubmuoreka [JOK
6 uX pa3BEPTKU U Mozenu. CeueHus 1 0
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTHYECKOM MOCTPOCHUU
bu6mmoreka [JOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 1 0

CICACTBUA U3 HUX

https://m.edsoo.ru/Occ5céfe




[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bubmuoreka [IOK
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U bubmmorexa [TOK
PEOMETPHI: PeoMETP https://m.eds00.1u/65¢6b106
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATUYECKOM TIOCTPOEHUHT
bubmmoreka [{OK
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
bu6moreka [IOK
11 NIPOCTPAHCTBE: MIEPECEKAIOIINECH,
https://m.edsoo.ru/1a2520f6
MapajuieTbHbIE U CKPEIIHBAIOIINAECS MPSMbIE
[TapannensHOCTh TPSAMBIX U TIIIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJIJICIbHbIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAUIENBHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEN B
. bu6mmoreka [JOK
13 npoctpanctse: [lapannenbHOCTh NpIMON 1
https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bu6mmoreka [JOK
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM
https://m.edsoo.ru/9f4071b9
bubmuoreka [JOK
15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/fe733862
bubnuoreka [JOK
16 VYros Mexay NpsMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/2935a9a0
7 [TapannenbHOCTh MIIOCKOCTEN: bubnuoreka [IOK
rapajuiebHbIE IIIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa napajijienbHbIX IIOCKOCTEH bubnuoreka [JOK




https://m.edsoo.ru/e504d656

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

bu6mmoreka [{OK

19 Ha TUTOCKOCTH: TeTpadip, Kyo,
https://m.edsoo.ru/4a28dc02
napajuiesienunes
bu6 OK
20 [TocTpoenue ceuenuit nomrotexa [
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuennit bubmmorexa [TOK
https://m.edsoo.ru/ec26fe5d
Kontponsnas padota o teme "IIpsimbie u
bubmmoreka [{OK
22 IUIOCKOCTH B MIPOCTPAHCTBE.
o https://m.edsoo.ru/9a0a%56
[TapannensHOCTh IPSAMBIX U TIIIOCKOCTEH
[TepieHAMKYISAPHOCTD MPSIMOIN U
23 anl))cxojm'}llie pneH WK JP;ﬂ HbIE MPSMBIE B Bu6nmorexa [IOK
 TICPHCHAMIYIAP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
NEPIEHIUKYIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
NEPIEHIUKYIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHAUKYISIPHOCTH IPSIMOU U bubnuoreka [JOK
ILIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o psIMOI EPIIEHIUKYIIIPHON bubnuoreka [JOK
ILIOCKOCTHU https://m.eds00.ru/635¢5087
29 Teopema o npsAMON NepIEeHAUKYISIPHON bubnuoreka [IOK
IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o0 psIMOI TEPIIEHIUKYIIPHON bubnmoreka [JOK

IIJIOCKOCTH

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




[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

bubmuoreka [IOK

31 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
. https://m.edsoo.ru/33c477d3
NPAMOM A0 IIOCKOCTH
[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
32 oT IT)quH oynn?)cxocm aCCTOi)HI/Ie OT bubmmorexa [TOK
. a - P https://m.edsoo.ru/66fefadd
NPAMOM A0 ITIOCKOCTH
[TepieHAMKYNSAP U HAKJIOHHBIE: PACCTOSTHUE
P P P bubmmoreka [{OK
33 OT TOYKH JIO MJIOCKOCTH, PACCTOSHUE OT
. https://m.edsoo.ru/aSb7b8e3
MPAMOM A0 IITOCKOCTH
[TepieHAMKYNSAp U HAKJIOHHBIEC: PACCTOSTHUE
P D P Bu6mmorexa 1[OK
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru/dbee22bc
NPAMOM A0 MITOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOM bubnuorexa [JOK
U IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJl bubnuoreka [IOK
JIBYTPAHHOIO yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJl bubnuoreka [IOK
JIIBYTPAHHOIO yriia https://m.edsoo.ru/c7c777ed
18 [TepieHAMKYASAPHOCTD MIOCKOCTEN: MMPU3HAK bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHUKYISIPHOCTD INIOCKOCTEMN: TPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHUKYISIPHOCTD INIOCKOCTEMN: TPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTH IBYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX mepHeHAUKYIIpAX bubmorexa [IOK
p p p yp https://m.edsoo.ru/e4972cdc
. bubnuoreka [JOK
42 Teopema o0 TpEX nmepHEHAUKYISIpax

https://m.edsoo.ru/52188a7d




bubnuoreka [IOK

“ Teopena 0 TpEx nepreH Ky AP https://m.edsoo.ru/9f246736
KonTposnsHast paboTa o Temam

44 "[lepneHIMKYISIPHOCTD NPSAMBIX U bubnuorexa [JOK
miockocTel" u "YTIibl MEXIy OPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctamu"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTBI MHOTOI'PAaHHUKA, BBITYKJIbIE U bubnuotexa [JOK
HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKa
[Ipu3ma: n-yrosbHas npu3Ma; rpaHu v

46 OCHOBAHMS IPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
MPU3MBbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

A7 [Tapannenenunen, npsMOyroJabHbII bubnuoreka [IOK
rapajuieJIenuIe]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamuia: n-yrosibHasi IMpaMuia, TPaHu U

43 OCHOBaHHUE MUPAMUJIBI; OOKOBAs U TIOJIHAS bubnuoreka [JOK
MOBEPXHOCTH MUPAMUJIBI; IPABUIIBLHASA U https://m.edsoo.ru/ftblcd0a5
yCeu€HHasi NupamMuaa
[IpaBusIbHBIE MHOTOTPAHHHUKU: TOHATHE
MIPaBUIILHOTO MHOTOI'PAHHUKA; ITPaBUJIbHAS

49 Mpu3Ma 1 NpaBUJIbHAS MUPAMUJIA; bubmmorexa [TOK

https://m.edsoo.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS IUPaMUAA U
MIpaBUJIbHBIN TETpadIp; KyO
IIpencraBienne o NpaBUIBHBIX

50 MHOTOTPaHHHUKAX: OKTa3p, AOAEKa’Ip U Bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5Sbf

HKOCadIp.

51 CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI bubnmnoreka [JOK




OTHOCHUTEJILHO TOUYKH, MPSAMOM, MIOCKOCTH.
DNIeMEHThl CHMMETPHUH B MUpaMuIax,
rapajieNenuIenax, NpaBuIbHbIX
MHOTOIpaHHUKaX

https://m.edsoo.ru/b9e777d9

Brrunciaenue 31eMeHTOB MHOI'OIr'paHHUKOB!

bu6mmoreka [{OK

52
pEOpa, AuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTHU U MOJTHOMN
53 ITOBEPXHOCTH MPSIMOM ITPU3MBI, ILIOIIA/b bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MMOBEPXHOCTH MPSMOM TTPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 ITOBEPXHOCTH MTPABUIIBHON MUPAMUIBI, bubnuoreka [JOK
TeopeMa o IJIoU[aau OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOM MUpamMu/Ibl
55 KonTtponsHas padoTa o treme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
56 [Tonsitre 06 06bEME Bu6nmorera [IOK
https://m.edsoo.ru/7ad0020b
57 O06BEM TUpaMuUIbI bubmorera [JOK
https://m.edsoo.ru/235171b3
58 O0BEM TUpaMuUIBI bubmnorexa [IOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TMpaMuU bl Eubmorexa HOK
https://m.edsoo.ru/79¢10312
bu6mmoreka [JOK
60 O0nBe
HEM THPAMUIBL https://m.edsoo.ru/2faadc3f
b K
61 O0BEM npu3MbI nomaorexa [10

https://m.edso0.ru/79853608




bubnuoreka [IOK

62 OO0BEM TPU3MBI 1
https://m.edsoo.ru/1e053890
63 O06BEM TPU3MBI 1 bubmorexa HOK
https://m.edsoo.ru/482d3f51
64 KonTtposneHast padota o teme "OO0bEMBI | bubnuorexa [JOK
MHOTOTpPaHHUKOB" https://m.edsoo.ru/28a6573c
IToBTOpEHue, 0000IIeHNE CHCTEMATH3 AU
up » . B bubmmoreka [{OK
65 3HaHu#. [locTpoenue ceuenuii B 1
https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIIEHNE CCTEeMaTH3aITUs
3HaHUU. BeI4KciIeHne pacCTOSHUN: MEXIY
66 BYMS TOYKAMH, OT TOYKH 0 IPSIMOM, OT 1 bubmmorexa TOK
ABYM ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIJIOCKOCTH, MEXKTY
CKPEITUBAIOIINMHUCS TPIMBIMHU
bu6 OK
67 Hrorosas koHTpoJbHAs paboTa 1 nommorexa Il
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IIIEHNE CCTEeMaTH3aITUs
3HaHUH. BEIUncleHne yriios: Mex
68 CKpENIUBAIOIINMHUCS HYI;IMI)IMI/I MGH)I}: 1 bubmorexa LOK
OB P > MERILY https:/m.eds00.ru/56765¢8b
MPSIMOM M TJIOCKOCTBIO, IBYIPAHHBIX YIJIOB,
YTJII0B M@Ky TIJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
uugpoBbie
Ne n/m Tema ypoka KonTpoabHubie op
Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypcsl

| Cdepa u map: neHTp, paanyc, IuameTp; | 0 bubnuotexa [JOK
IJIOLIAa/1b IOBEPXHOCTHU chepsl https://m.edsoo.ru/0341bc2b
BsaumHoe pacnonoxenue chepsl u

bu6mmorteka [IOK
2 IUIOCKOCTH; KacaTelIbHas IMIOCKOCTh K 1 0
https://m.edsoo.ru/bed12a43
cdepe; momaab cheps

3 N3obpaxenue chepsl, mapa Ha 1 0 bubnuorexa [JOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[unuHapudeckas TOBEPXHOCTb,

4 00pa3yromnue MHIHHIPUIECKOM | 0 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIAPUIECKON https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

bu6mmoreka [IOK
5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 0
. . https://m.edsoo.ru/188f6216
Ion[aab OOKOBOM M MOJHON MOBEPXHOCTH
N3o00paxkenne nuInHApa Ha MIIOCKOCTH.

6 PazBéprka unnnnapa. CeueHuss HUIMHAPA 1 0 bubnuoreka [JOK
(TIOCKOCTBIO, TApATLICITBHON UITH https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHON OCH IHINHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
N P Py bubmuoreka [JOK
7 KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIMHA 1 0
. https://m.edsoo.ru/c94ba09b
KOHMYECKOM MOBEPXHOCTH
8 Konyc: ocHoBaHue 1 BepIIMHa, 1 0 bubnuoreka [JOK




oOpa3yrolias U 0Cbh; IUIONAaAb OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

YceuéHHblil KOHYC: oOpasyrouue u

bu6mmoreka [IOK
9 BBICOTA; OCHOBAHMUS U OOKOBast
https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha MI0CKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
. bubnuorexa [JOK

10 (TUTOCKOCTHIO, MapalIeIbHOW OCHOBAHUIO,

. https://m.edsoo.ru/Obdelbe8
Y TJIOCKOCTBIO, TPOXOISIIEH uepe3
BEpIIHHY)

1 KomOunarus Ten BpamieHus u bu6moreka [IOK
MHOTOTPaHHHUKOB https://m.edsoo.ru/3cef10eS
MHororpaHHuK, OMCaHHBIN OKOJIO

bu6moreka [IOK
12 cdepsr; cepa, BucaHHas B
https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WUJIU B TEJIO BpaIlCHUS

13 [TorsTue 06 00béMe. OCHOBHBIC CBOMCTBA bubnuorexa [JOK
00BEMOB TeI https://m.edsoo.ru/26a03fb7

bu6mmoreka [JOK

14 O0Bé

HEM THDITHPE, ROEyC4 https:/m.eds00.ru/5513d87b
bu6mmoreka [JOK

15 O0né e

BEM LLapa K ILIOWLAE Cheph https:/m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
16 CoOTHOIICHUS MKy MIOIIAAIMU bubmorexa HOK
5 {ly tan https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH TI0TI0OHBIX TEJT

7 KonTtponeHas padota no temam "Tena bubnuorexa [IOK
Bpamenus" u "O6beMsl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmoreka [JOK

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb




bubnuoreka [IOK

19 CnosxeHue ¥ BBIYUTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOX€EHHE BEKTOpa Ha YUCIIO nommorexa 11O
https://m.edsoo.ru/dee379eb
Pasnoxxenne BexkTopa 1o TpéM
bu6mmoreka [IOK
21 HEKOMIUTAHApHBIM BeKTopaM. IIpaBuio
https://m.edsoo.ru/a28fd74e
napajuiesenumesa
Pemenne 3amad, CBA3aHHBIX C
. . bubnuorexa [JOK
22 MIPUMEHEHHUEM MPABUII JEHCTBUN C
https://m.edsoo.ru/5a827900
BEKTOPaMH
3 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnuoreka [JOK
pEIEHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyropHas cucTeMa KOOpIMHAT B
PAMOIE P Bu6mmorexa 1[OK
24 npoctpanctBe. KoopauHaTtel BeKTOpa.
. https://m.edsoo.ru/48db7058
[Ipocreimue 3agaun B KOOpAMHATAX
)5 Yroa mexay Bekropamu. CKasipHOE bubnuoreka [IOK
MIPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay NpsiMbIMU U bubnuoreka [JOK
IUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 KonTtponbHas padoTa o Teme "BekTopsl u bubnuoreka [JOK
KOOPJIMHATHI B MPOCTpPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHUE, 0600IICHNE 1
)3 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
MJITAHUMETPUU
[ToBTOpEHue, 06001mEeHNE U
. bubmuoreka [JOK
29 cucreMarusanus 3HaHui. OCHOBHbIE

¢burypsl, akThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184




IIaHUMECTPUU

[ToBTOpEHUe, 0600IICHNE U

. bubnuoteka [JOK
30 cUCTeMaTHu3aIus 3HaHUH. 3a1aun 1
https://m.edsoo.ru/7491efe0
IJITAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpEHUe, 0600IICHNE U
. bubnuoteka [JOK
31 cUCTeMaTH3alus 3HaHUH. 3a1aun 1
https://m.edsoo.ru/4dffda97
MJITAHUMETPUHU U METOJIbI UX PEIICHHS
[ToBTOpEeHnue, 0600IICHNE U
0 cucteMaruzanus 3HaHui. OCHOBHbBIE | bubnuotexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
33 Wrorosas koHTposbHas paboTa 1 bubmorexa OK
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEeHUE, 0600IICHNE 1 | bubnuoreka [IOK
cUcTeMAaTu3aIys 3HaHUu! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPH PEIICHUU
' reOMETPUYECKUX 33/1a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMHU: JBYI'PAHHBIA YTOJl, TPaHU JBYTPAHHOIO YIJIa,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPAaHHOTO YIJIa, TpajaycHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAHHUK, JIEMEHTHl MHOTOIPAHHHKA, IIPaBUIbHBIII MHOTOTPAHHUK
29 PacrioznaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume]], Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBITYKJIblE  MHOTOT'PAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHMKH, TpPSAMbIE M  HAKIOHHBIE IPHU3MBI,
napasuieeHIe bl
9 OnepupoBaTh MOHATUSAMU: ceKymias IJIOCKOCTB, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINOJHATH

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJIropurMamM, MNPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOABI IIPpU
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WU alNTOpUTMaM, MPUMEHSISI M3BECTHBIC aHATUTHYECKHE METOIbI TIPU
pelIeHUN CTaHAAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IJIOIIAAM  TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTrekax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeIoJIaraloiMX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTh mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL IIPpUMCPbI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpPOAC U

JKHU3HH, pACIIO3HABATDh IPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATH NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLIeHus MaTeMaTHYECKH copMyIupoBaHHON pooIeMBl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOCHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnrnapara ajareopsl, pelaTh MPakKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, IHMIUHJAP, KOHHYECKAs IOBEPXHOCTD,
' oOpa3ylomyue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BpallleHus
6.4 KnaccudummupoBaTs B3auMHOE pacmoyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh MOHATHSIMM: I[IAPOBOM CEIrMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' r€OMETPUUECKUX TeJl C MPUMEHEHUEM (OopMyI
OnepupoBaTh MOHATUSMH: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluncnaTe  COOTHOIIEHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH H
' 00BpéMaMHU ITOJOOHBIX TENT
6.9 N300paxkate u3ydaembie GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpallleHUS
W3BnekaTh, MHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HHPOPMALUIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IpPeICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3ajad, MpearnojaralolliX HECKOJbKO IIaroB pPEIICHHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAaMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: IOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATHI BCKTOpPA,
yromia MCXKIAY  BCKTOpamu, CKaJIIpHOC MMPOU3BCIACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB M TNPOU3BEACHHE BEKTOpAa Ha YHCIO, YroJ
MEXAYy BEKTOPaMH, CKaJISIpPHOE MPOU3BEACHUE, pacKiaIblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHe 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPANMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEUICHUHA CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHBIE CPEICTBA U AIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TONy4YeHHbIE 3HAHMS Ha MPAKTUKE: aHAJIW3HPOBAThH
pealibHbIE CUTyallUd U TPUMEHSATh H3yYCHHbIE MOHSTHUS B IIpolEcce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBAaTh pealibHbIE CUTYaIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCMIOJIh30BAaHUEM T€OMETPHUYECKUX MOHSATHH U
TeopeM, armapara anreOpbl, pemarh NPakTUYECKHe 3aauu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUSL CTEpeOMETpUHU. Touka, MpsiMasi, IMJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMAaTUYECKOM  TIOCTPOEHUM  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnonokeHue TpAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleJbHbIE W CKpeIIMBaroImuecs mnpsMmble. [lapamnensHOCTH NOPSIMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljiebHBIE TPSMBIE B  MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSIMBIX, MApPaUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU CTOPOHAMM, VYrojl MEXAYy IMNpsAMBIMHU B IMPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiesibHbIe MIIOCKOCTH, CBOMCTBA MapauleIbHBIX
mockocTei. [IpocTelimme mpocTpaHCTBEeHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadp,

KyO, apaJijiesienumne, MoCTPOeHne CeUeHnun

7.3

[lepnieHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMbIE NTapasuieIbHbIe U NEPIIEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MNpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yrOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO IUIOCKOCTH, PACCTOSIHHE OT MPSIMOW [0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyISIpHOCTh MIOCKOCTEH:
NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOI'paHHUKU, pa3BépTKa MHOT'OTpaHHUKA. HpI/ISMaZ n-yroJibHagd
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASA U HAKIIOHHAA IIPU3MBI, OokoBas u
IOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIUIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaiHu 1 OCHOBAaHHUC NTUPAMU/bIL,
OOKOBast M IOJIHAS MOBCPXHOCTh MUPAMUIBI, TIpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI npu3Mbl WU HOHAPaAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC




MPaBUJIBHOTO MHOTOTPAaHHMKA, NpaBWIbHAs NpU3Ma M MpaBWIbHAs MHUPaMUJA,
MpaBUJIbHAS TPEYTOJIbHAS MUPaMHUJia U MPAaBUIIBHBIA TeTpasap, KyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CedeHus
MPU3MBI ¥ TUPAMU/IBI
CummeTpusi B TPOCTPAHCTBE: CHUMMETPHS OTHOCHTEIBHO TOYKH, MPSIMO,
7.5 TUTOCKOCTH. DIIEMEHThl CUMMETPHU B MUPaMUaX, MapajuIeenune ax, NpaBuibHbIX
MHOTOT'paHHHKaX
Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TIOJHON NOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIA/lb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW THMPaMHIBI, TeopeMa O IUIOIIAIH
yceuéHHol nupamupl. [louarue 00 o0bEMe. OObEM MUpaMu/Ibl, TPU3MBI
29 [Tomo6HnbIe Tena B mpocTtpancTBe. COOTHOIICHHS MEXIY TIIOMIAIIMH TIOBEPXHOCTEH,
' 00béMaMu OJOOHBIX Tel
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpust
[unuuapudeckas IOBEPXHOCTh, 00pa3yolue NHWIMHIPUIECKON TOBEPXHOCTH, OCh
6.1 LWIMHAPUYECKON MOBEpXHOCTU. LlumuHap: ocHoBaHMs M OOKOBas IOBEPXHOCTH,
oOpasyro1as 1 ockh, IO b OOKOBOM M MOJHON OBEPXHOCTH
KoHnnueckas moBepxHOCTh, 00pa3yroliue KOHMUECKOH NOBEPXHOCTH, OCh U BEPILIMHA
6.2 KOHMYeCKOoW mnoBepxHocTH. KoHyc: ocHOBaHMe M BeplinHa, o0Opasyromas U OCb,
' IUIOIIA b OOKOBOM M NOJHON MOBEPXHOCTU. YCEUEHHBIH KOHyC: oOpasyrolue u
BBICOTA, OCHOBaHMS U OOKOBasi IOBEPXHOCTh
Cdepa u map: ueHTp, paauyc, JMaMmerp, MIOaap MOBEPXHOCTH cdephl. B3aumuoe
6.3 pacrosio)keHue cdepbl U IUNIOCKOCTH, KacaTesbHas IIOCKOCTh K cdepe, MiIomab
cdepsl
6.4 N306pakeHue Ten BpalleHus Ha IOCKOCTH. Pa3BEépTka HuIMHIpa 1 KOHyca
6.5 KomOuHammmu Tten BpalleHWs W MHOTOTPaHHMKOB. MHOTOIpaHHHMK, ONMCAHHBIN
' 0KO0JIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PaHHMK, WM TEJIO BpallleHUs
[Tonsitne 060 o6béMe. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
6.6 NpSIMOYTOJIBHOTO Tapaiienenunena v cienctsuss u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM I1apa u mIomaab chepsl




[TogoGHble Tema B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenust nuauHApa (MapajulesIbHO U NEPHEHIUKYISPHO OCH), CEYEHHsS KOHyca
' (mapauienbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHUs 11apa
Bexrop Ha mnockocty u B mpoctpaHcTtBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkeEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIaHAPHBIM
' BekTopaMm. [IpaBwiio napasmenenunena. PemeHwe 3amad,  CBS3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 IIpocTeiimme 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MEXKAY HNPAMBIMU WU IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpoBaTh U OINEPUPOBATH TMOHATHUSIMU: OIpeAeTeHUE,
aKCcHoMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHIAYKIUUA,
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Jyisi OTIMCaHUs PeaTbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSIMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIKUCHIBaTh TIpadbl Pa3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHU U 3a1a4

VYmenune OIICpHUPOBATh IMNOHATUAMM: HATypalbHOE YMCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOI'O YHCIA, OCTATOK II0 MOAYIIIO, PpalMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXCECTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMMeEHBIINH O6II.[HI>'I ACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUMN 3a1a4; 3HAKOMCTBO C
pa3JInYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHAMH: ITOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas porpeccus,
OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcCKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPUpPOBATH TMOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOJY/Ib U apryMEHT KOMIUIEKCHOTO
gyrcna, (opmMa 3amMCcH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  KCIIOJIb30BAHHUS  KOMIUIEKCHBIX  YHCEN;  OIEepUpOBaTH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH U HEPABEHCTB, PAaBHOCHIIbHOCTb
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUS, HEPaBEHCTBA M CHUCTEMBl C TIAPAMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBI JJIsl PEIICHUS MaTEeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (GYHKIMHM, HauOoJblliee U HauMEHbIIIee 3HAYCHHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHUS, YAaCTHOTO U
KOMIO3UIMH (DYHKIIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHH;
YMEHHE WCIOIb30BaTh MPOU3BOJIHYIO JJS HCCIEAOBAHUA (PYHKIIUH,
HaXOJWTh HauOONbIINE M HAUMEHbIIHNE 3HAUYCeHUs (PYHKIMN; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrmapaTa MaTeMaTH4eCKOTO
aHalM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYdIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMUYCCKUX U




(dbu3nyuecKrx 3a/a4ax; HAXOMUTh TUIOMIAAA U 00BEMBI (DUTY C MTOMOIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

noMoIkio qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKuus, KoMHo3unusi (yHKUWH, JWHEeWHas (QyHKIHS, KBaIpaTHYHAS
¢byHKIUS, paroHaibHas byHKLMS, CTeTIeHHas byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas (GYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH HpeoOpa3zoBaHUs
rpadukoB (yHKIHM, UCTI0Ib30BaTh TpauKU 171 U3YUYEHHUS MPOIIECCOB U
3aBUCUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IMPEIMETOB U
3a/1a4 U3 peasbHOM JKU3HU; BbIpaXaTb POPMYJIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GyHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/a4 C MapamMeTpaMu; U300paxarb
Ha KOODPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIICHWH YypaBHEHMI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/ladll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, IOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIAaCTH YIPaBJICHUS TUYHBIMH U CEMEIHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIEe CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAXKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbl [0 YCIOBUIO 3aJlayuH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudMeTHuecKoe, MeuaHa,
HauOoJiplllee M  HAWUMEHbIIEe 3HAYeHUs, pa3Max, JucHepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME H3BJIEKaTh,
UHTEPNPETHpPOBaTh HMH(GOPMAIMIO, MPEACTaBICHHYI0 B TalbnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA peaIbHbIX IPOLECCOB U
SIBIICHUI; MPE/ICTABIATh HH(OPMAIIMIO C TIOMOIIBIO TaOIUIl U THarpaMmm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAECHUS C TOMOUIBIO JUarpamMm

pacccuBaHua U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BeposATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U (POPMYIIBL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
NOHATUSAMHU: CIlIydallHas BEJIMYMHA, paCIpPEIEICHUE BEpPOSITHOCTEM,
MaTE€MaTHYECKOE OXKHUJAHUE, OUCHEPCUs M CTAaHJAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacupefeNeHuss U IUJIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN I
pelleHus 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJIBIIUX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HbIOTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS JUIsl pELLICHHs 3a/1a4;
OILICHUBATh BEPOATHOCTH peabHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
JNBYTPaHHBIA yroyl, TPEXTPAaHHBIA Yroj, CKpEHIMBAIONINECs MpsMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh MPH
pellIeHNU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C IOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3a/]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (UIYpbl, 00bEM (UTYpPHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTH NHUPAMHJIbI, TPU3MBI, KOHYCa, LWIMHApA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO IapaJuICiiCnuicia, MnmupamMmuabl, MIPU3MBI, LHUJIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUYEHUE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTh ONpENeICHUs] H3Yy9aeMbIX (PUTYp, BBIABUIATh TUIIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (PHUTYp, OOOCHOBBIBATH HIIU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh T'€COMCTPUUYCCKUEC OTHOLICHUIA
MpU pelIeHUH 3a/ady; HaXOIUTh T€OMETPUYECKHE BEIWYUHBI (JUIMHA,
yroj, IUiomaas, o0bEM) MpU pelmIeHWd 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3ydeHHbIE (POPMYJIBl M METObI, B TOM 4YHCIE: IUIOIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HMIMHAPA, MIOWAaAb chepbl;
00bEM Ky0a, IPSAMOYTOJILHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0OBEMOB

10TI00HBIX GHUTyp
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YMeHue ONICpUPOBATH NNOHATUAMMU: IIPAMOYI'OJIbHAA CUCTECMa KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOPaMH; YMCHUC HCIIOJb30BATH BCKTOpHHﬁ 151 KOOp,Z[PIHElTHLIfI MCTOJ
ML pCHICHUSA TCOMCTPUYUCCKHUX 3aJa4 W 3a4a4 JpYrux y‘Ie6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  PACIIO3HABATH

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPbl  MAaT€MAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4eCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbsublie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE
. Pammonaneupie  uuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleiicTBus ¢ apudmeTnyecKumMu
' KOpPHSIMH HATYpaJIbHOU CTETEeHU
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ paloHalbHBIM MokazareneM. CBoiiCTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnuxéHHble BRIYUCICHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BBIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHUH
1.9 KomnunekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUs
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. ONpeaennuTeNb MaTPUILIbI




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkmum. BzanmHO oOpaTHBIC
' ¢bynkuuu. Yérneie u Heuétneie Gynkuuu. [lepuoanueckue GyHKINHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIu#.
32 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIHWH.
' Makcumymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbliee u HavMeHbIEee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypaJdbHBIM W LENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (yHKIHIHA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOM3BOJHOM K HCCIEIOBAaHUIO (DYHKIMH HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoskieHne HanOoJbIIero U HaWMEHBIIIETO 3HAYCHHS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpaLEHUS




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

JlnnakTnyecKkuili MaTepua

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

I/IHTapaKTI/IBHaﬂ JOCKa
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