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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 6a30BOro ypoBHs s
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepaabHOro
TOCyZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTa CPEAHETO OOIIEeTro 00pa30BaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUHUCKOTO 00pa30BaHUS.
Peanuzamus nporpaMMbpl 00ecIIieunBaeT OBIAJACHUE KIFOUEBBHIMU KOMIIETEHITUSIMH,
COCTaBJISIIONIIIMU OCHOBY IS CaMOpPa3BHUTHsI W HEMPEPBIBHOTO 0OOpa3oBaHUS,
IEJOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
0o0pa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBHIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJbTaTOB OOYyYEHHsS] TEOMETPUU B HAIpPABICHUH JIUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUS (YHKIIMOHATBLHON MaTeMaTH4YeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX AUCHUIUIMH. Pa3BuTue y oOyuaromumxcs
MPaBUWIbHBIX TMPEJCTABICHUM O CYIIHOCTH U TMPOUCXOXKIACHUU TC€OMETPUUYECKUX
abCTpakmuii, COOTHONICHHH PEATBHOTO M HWICATHHOTO, XapaKTepe OTPaKCHUS
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEAIBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHUYE€CKOTr0 MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcss OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAEeT BO3MOXHOCTh H3Y4YEHHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpPYEMOE MpU H3YYEHUU OO0yHarOUIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKICHUMN
B XOJI€¢ peLIEeHUsI Te€OMETPUUYECKUX 3a7ad, YMEHHE BBIJBUraTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00macTsIxX aesTenbHOCTH dYenoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPAKEHUSI OKPYXKAIOIIETO MHUpA, YCJIOBUE YCIHEHUIHOTO TMO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BEIMHSIET pa3HbIe BUIALI Y4YEOHOH U TPYAOBOW JACSATEIBHOCTH,



SBIISICTCSI OJHUM W3 NPO(PECCHOHAIBPHO BAKHBIX KadeCTB, MOITOMY aKTyallbHa
3aa4a (OPMHUPOBAHUS Yy OOYYAIOIIUXCSH MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHCHTAa B
MOJITOTOBKE K MPAKTUYECKON JCATEITBHOCTH IO MHOTHUM HAIIPABIICHHSIM.

[lens ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0O0yueHuss — o0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredyeHWe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIONB30BAaHUSI CHUCTEMAaTHYCCKUX TI'E€OMETPHUYECKMX 3HAaHWW W JICHCTBUH,
CHEeM(PUIHBIX TEOMETPUH, BO3MOXHOCTH YCIEIIHOTO MPOIOJDKEHUS 00pa3oBaHus
TI0 CTHCUATBHOCTSM, HE CBS3aHHBIM C TIPUKJIAITHBIM UCTIOIB30BAHUEM T€OMETPHUH.

[lporpamma 1o reomerpuu Ha 0a30BOM YpOBHE MpeqHAa3HAueHa st
00y4JaromuXcsi CPEAHEH MIKOJIBI, HE MCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHUN
Ha ypOBHE OCHOBHOTO 00miero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHbBIC
co crenu(uKoil TEOMETPUHM W HEOOXOJUMBIE [UIS J>KH3HH B COBPEMEHHOM
obmiectBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooiiee
r1y00Ko, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHANTBHOMN EATeIHLHOCTH.

JlocTmKeHHE 1M OCBOCHHUS MPOrPaMMbI OOECIIEUMBACTCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopUTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTrpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBisiroTCS:

e (QopMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KyJBTYPBbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYIKAIOLIIM MHPOM;

e (opMuUpOBaHHE TPEACTABICHHS O MHOTOTPAHHUKAX M TElaxX BpalleHUs
KaK O BOKHEHIINX MATEMAaTHYECKUX MOJICIISAX, TIO3BOJISIONIUX ONMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (QopMUpOBaHHWE YMEHHUsS paclo3HaBaTh HA YEPTEKAX, MOACIAX U B
peaTbHOM MHPE MHOTOTPAHHUKHU U TeJa BpalllCHMSI,

e OBJAJCHHE METOAAMH DPELICHHS 33]ad Ha MOCTPOCHUS Ha M300paKeHMSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopMUpOBaHHWE YMEHHS OINEPUPOBATH OCHOBHBIMH TOHATHSAMH O
MHOTOIPaHHHMKAX M TEJIax BPAIICHUS K UX OCHOBHBIMU CBOWCTBAMH;

e OBJAJCHHEC  AJITOPUTMAMU  PCUICHUS  OCHOBHBIX  THUIIOB  3aJad;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOXKHBIC  JIOKA3aTeIbHBIC
paccyXJIeHHs B XOJ€ PEIICHHS CTEPEOMETPUYECKHX 3alad M 3agad C
MPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  WHTEJUIGKTYalIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
oOydarommxcs, MO3HABATEIbHON  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMCHHM, KpUTUIHOCTH MBIIILICHYS;



e (opMupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEeBaHTHOU
F€OMETPUU: YMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaNbHBIX KU3HEHHBIX
CUTYalUsIX M TMpPU HU3YUYEHUU NPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha SA3bIKE
Ir€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIENHU, IPUMEHSATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl PELIEeHHs IMPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATD MMOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETBPHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJe €ro H3y4YEeHUs 3a]ad, pellacMbIX Ha YPOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipenmourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAaKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEelIeHus 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHUE
POCTpPaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOPOM Ha
HarjasAHOCTh, a OINEepUpPOBaHME O00pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepkarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «lIpsMble U MIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd He TOJIBKO II0 COJEp)KaTeNIbHBIM JIMHUSM, HO W IO TrojAaM
00y4eHHs Ha YPOBHE CPEJTHEro 00I11ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOCHHS pabouell mporpaMMbl, pacmpeneN€HHbBIM 10 TroJaM OO0ydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJE€HHE T'€OMETPUUYECKUMHU
MOHSATHUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJII0/IEHHEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPEJICTABICHUN OOyYarouIuxcs, paciimpss u
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun oTBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kmacce, Bcero 3a aBa rojga oOydeHus - 102 ydeOHbIX uyaca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3aumMHOe pacnonokeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKarOLInECH,
NapajyleJbHble M CKpeuuBaromuecs npsMble. [lapamienbHOCTs NPsAMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IApAJUICIIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU U TIJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajieNbHbIX Iiockoctel. [lpocrteifne mnpocTpaHcTBeHHbIE (UIypbl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaiesaenunes; IoCTPOCHUE CEUECHU.

[leprieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHANKYJIISPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IPSMbBIE MAapaJUICNIbHBIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEMHBIM yroa JBYTPAHHOIO  yIJa.
[lepieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE
OT  TpsAMOM 10  TIJIOCKOCTH,  TpoeKius  ¢GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX NEPIEHIAUKYIIAPaX.

MHororpaHHuKHu

[loHsITHE MHOTOTPaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtBa. [lupamupa: n-yroimpHas nupamuja, TPpaHd H
OCHOBaHHE MUPAMHJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMMU/IBI; TPABUIIHHAS U
yceyéHHasg mnHupaMuga. OJIEMEHTbl Npu3Mbl W nupamuiabl. IIpaBuiibHbBIE
MHOTOI'PaHHUKHU: MOHATHE NPABWIBHOI'O MHOIOTPAaHHUKA; IPAaBUJIbHAS IIpU3MaA U
MpaBWIbHAS THUPAMUJA; MpPaBWIbHAA TPEYTrojbHAs MNUPAMUIA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue o0 MPaBWIbHBIX MHOTOIPAHHUKAaX: OKTadJp,
noaeKa’Ip ¥ ukoca’ap. CeueHus mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  JJEMEHTBl CUMMETPUM B NHpPAMHMAAX, NapajuieNeNnunenax,
MPaBUJILHBIX MHOTOIPaHHHUKAX.



Brruucnenne 9JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNIM, YTJIbL
[Tnomaas OOKOBOWM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
oAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH TMPABWIHHOW MHUPAMUIBI,
TeopemMa O IUlomanu yceu€éHHoM mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MUPAMU/JIbI, TPU3MBL.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

Hunuuapuyeckas MOBEPXHOCTH, oOpazyronue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UMWJIWHAPUYECKON TMOBEpXHOCTU. [lunuHIp: oOcCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasyrolias M OChb, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH moBepxHocTU. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh; IUIOMAAhL OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yloliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, TUaMETp; IUIOIIAJb MOBEPXHOCTU CGEpHI.
B3anMHoe pacmonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHAs TIOCKOCTh K cdepe;
TIJI0IA b ChEepPHI.

N306paskeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunauu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 006 00bEMeE
IPSIMOYTOJILHOTO Tapajuienienumnena v cieactBus u3 He€. OObEM UMIMHApA,
KoHyca. O0BEM 11apa u miomaab cepol.

[logoOuble Tena B mpocTtpancTBE. COOTHOIICHUS MEXKIY IUIOAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuennsi mwiIMHApa (MapaJyIeIbHO W MEPHEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajijieIbHO€ OCHOBAHHMIO M TPOXOJAIIEE uYepe3 BEpIIHMHY), CEUCHUS
mapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty ¥ B mpocTpaHcTBe. Cli0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxxeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekropaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBujl JACUCTBUU ¢ Bekropamu. [IpsmoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnienne yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/T npu pEILICHUN r€OMETPUYECKHUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJIbTaThl OCBOEHHS IMPOTPAMMBI  YYECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINNA 00YUAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOr0 OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GYyHKIUSIMYA ¥ Ha3HAYCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKOM IpaXKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKECHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYSCKUM MMPUMEHECHUEM JIOCTH)KCHUIN HAyKH U JICITEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATHICCKUM acIieKTaM Pa3IuIHbIX BUIOB UCKYCCTRBA.

du3nyeckoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMCHHS TMPUMEHATH MaTeMaTHYCCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTB); bu3nuecKoro
COBEpIIICHCTBOBAHU, npu 3aHATUAX CTIOPTHBHO-037I0POBHUTEIHLHON
JEeSITeTbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynymielt mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HECHHBIC ILJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUI0 U
caM000Opa30BaHUI0 Ha TPOTSHKEHWU BCEW >KW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  MpoOJeMm;
OpUEHTallue Ha TPUMEHEHUE MaTeMaTU4YeCKUX 3HaHUM NJis pelleHUs 3aaad B
00JIacCTH  OKpY >Karolllell cpenpl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOXHBIX ITOCIICICTBUN I OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OONIECTBEHHOM  MPAKTUKH, [OHUMAaHUEM
MaTeMaTUYeCKOW HayKuh Kak c]epbl uenoBEeYeCKOW MesTebHOCTH, JTaroB €&
pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALMK; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBISITh MPOCKTHYI0 M HCCIEAOBATEIIbCKYIO JESITENIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUGHBIMU
oelucmsusiMu, YHUBEPCAalIbHbIMU PecyIAMUSHbIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznagamenwvhvlie  Oeticmsus,  obecnequusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YUaAOWUXcsi (0c8oeHue
Memoo0o8  NO3HAHUSL — OKpYxHCcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUux,
ucciedosamenbCcKux onepayuil, ymeHrull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUW MEXIY TMOHATUAMH; (HOPMYIUPOBATH
OTIpENCNICHHs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIICHHS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJN3a;

e BOCHPUHUMATh, (OPMYIUPOBATH M  TPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTpHULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUIX;



npemjiaraTb  KpUTEpUM Ui BBISIBJICHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JI€JIaTh BBIBOJBI C MCIOJBb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOYCHUH 110 aHAJIOTUH;

e TIPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BbIOMpaATh croco0 pemieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peELIEHUs, BbHIOMpaTh Hauboiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejLCKHe 1eCTBUA:

e UCIIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIBCKUN MHCTPYMEHT IMO3HAHUS,
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IIPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMH;

e CaMOCTOATENHLHO (POPMYIHPOBATH 00OOIIECHUS U BBHIBOABI IO PE3YJIbTATAM
MPOBEAEHHOTO HAOJIONEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e IIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTUE IMPOLECCA, A TAKKE BbIABUIATh
IIPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JeUIMTH MHPOpPMAIMU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U JJI PELICHUS 3a]auH;

e BbIOMpaTh MHPOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U OPM MIPEICTABICHHUS;

e CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WTIOCTPUPOBATH TpadUUuecKy;

e OIICHWBATH HaAEXKHOCTD uH(popmanuu 1o CaMOCTOSATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYHUKamueHwle Oelicmeus, 00Oecneuusam

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.

OO0menue:



BOCIIPUHUMATh W (QOPMYIHPOBAaTH CYXKIECHHUS B COOTBETCTBHUU C
YCJIOBUSIMHU U IEJIAIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JIe 0OCYKJEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
pOoOJIEMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOU CYXJIEGHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAlIoTa, OOHAPYKHUBATh Pa3lIMYMe U CXOJCTBO TO3HIIUN; B
KOPPEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIIUU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyanuyectBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMMYyIIecCTBA  KOMaHIHOH U
WHANBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMAThH 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, paclpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4J€HAMH KOMAaHJbI;
OLIEHUBATh KauyeCTBO CBOET0 BKJIAaJa B OOIMIMH MPOAYKT IO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pemeHus
C Y4ETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uH(dopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pedieKcHMr Kak OCO3HAHUS
COBEPILIAEMBIX JIEHMCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PE3yJIbTATOB;
BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU PELIICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B [EIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;



e OICHUBATh COOTBETCTBHUE pe3yJbTaTa UEIU U YCIOBUSAM, OOBICHATH
MPUYUHBI TOCTUKEHHSI WIM HEJIOCTHKEHHUS PE3yJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, NIPsIMas, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX MPU PELICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: NAPAILIETBHOCTb U MEPIEHIUKYISIPHOCTD MPSAMBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacIlOJIOKEHHE MPSAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHMKOB (MMMpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccupuuupoBate ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPaBUIIbHbBIE
MHOTOI'PAaHHUKH; IPSIMbIE U HAKJIIOHHBIE PU3MbI, TapaJICICIUIIEAbI ).

OnepupoBaTh MOHATUSMHU: CEKYILAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/]T CIIEJIOB.

CTpouTh ceyeHMs] MHOTOI'PDAHHUKOB METOJOM  CJEAOB, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKyY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aITOpUTMaM, TPUMEHSST M3BECTHBIE AHAJIUTHUYECKUE METOJbl MpU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a/lay Ha BBIUYMCIIEHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aJITOpUTMaM, TPUMEHSS M3BECTHBIE AHAJIUTHUYECKUE METOJbl IMpU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YIJIOB.



Beruucnars 00bEMBI U IUJIOMIAAN TMOBEPXHOCTEM MHOTOTPAHHUKOB (IpU3Ma,
nupamMuaa) ¢ TOpuMeHeHHeM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOJI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUU (DPUTYPHI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeACTaBICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoluX HECKOJIBKO IIAr0B PEIIEHUS], €CJIH YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHAT, mpocTedMe NPOrPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOANTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOJyYEHHBIC 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATH DPEaAJIbHbBIC
CUTyallud W TPUMEHATh HU3YYEHHbIC IOHATHUS B MPOLECCE IOUCKA PEMICHUs
MareMaTu4ecku CcHOpPMYJIHPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, aIrllapara anreopbl; pemaTh
IIPAKTUYECKUE 3a]1a41, CBA3AaHHbBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3ylolue
HUJTUHJIPUYECKOM  TMOBEPXHOCTH;,  IWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3ytomye KOHNYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBats Tena Bpamienus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAJM  TMOBEPXHOCTEH TN  BpaIlEHUs,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMU: MHOTOTPAaHHUK, BIIMCAaHHBIK B chepy #
OmMHMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUA.

BbIunCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOAO0OHBIX TEJl.



N300paxarh u3yyaemble (UTYpbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEYEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepPTEKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIHOXKEHUSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHTh IPaBUIIO NTapaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJspHOEC IIPOU3BEICHUE, pACKIAAbIBATL BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a7a4, PEANOoIArarolluX HECKOIBKO LIaroB PELIECHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJ1aHbl B IBHOM (hopMe.

Pemate mnpocreimmue reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTebCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIeHUEe FeOMETPUUECKUX BEJIMYMH 110 00pa3laM WK alrOpuTMam, MpUMeEHss
U3BECTHBIE METO/BI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs  mpocrediMe NpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTHE HpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIWU3UPOBATH PEaJIbHBIC
CUTyallud U IPUMEHATb HU3YyYEHHBIC IIOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKl CHOPMYIHPOBAHHON NPOOJEMBI, MOJIECIUPOBATH pEalbHbIC
CUTyallud Ha A3BIKE TIEOMETPUHU, UCCIEN0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmnapaTa aareOpsbl; pemaTh
[IPAKTUYECKUE 3a7a4yy, CBA3AHHBIE C HAXO0XXICHUEM I'€OMETPUYECKUX BEIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM

NMPOrpaMMblI

BBenenue B crepeoMeTpHio

HpHMLIe U IJIOCKOCTH B IPOCTPAHCTBEC.
HapaJ'IJ'ICJ'ILHOCTB MPSAMBIX U IIOCKOCTEeM

[TepneHUKYASIPHOCTD MPSMBIX U
IUIOCKOCTEH

VYris MCXKAY NPAMBIMHA U IIJIOCKOCTAMU

MHororpaHHuku

OO6BEMBI MHOTOI'PaHHUKOB

[ToBTOpEHME: ceueHus], pACCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10

KoanuyecTBo 4acoB

Bcero

10

12

12

10

11

68

KoHTposbHbI
e padoThI

IIpakTHyeckn
e padoThbI

DJIEKTPOHHBIE

(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmoreka [{OK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmoreka [JOK
https://m.edsoo.ru/1¢209¢e3
7

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmoreka [{OK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmoreka [JOK
https://m.edsoo.ru/1¢209¢e3
7



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

I[TPOT'PAMME



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NMPOrpamMMbl

Tena Bpaienus

O0BEMEI TENI

BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBE

[ToBTOpenue, 06001IeHNE,
cUCTeMaTU3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

KoanuecTBo 4acoB

Bcero fl‘;:;(l:::lbﬂbl
12
> 1
10 1
7 1
34 3

IIpakTH4eckn
e padoThbI

DJIeKTPOHHBIE

(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmorexa [IOK
https://m.edsoo.ru/1¢209¢e3
7

Bbubnuoreka [JOK

https://m.edsoo.ru/1¢209e3
7

bubmuoreka [JOK
https://m.edsoo.ru/1¢209¢e3
7

bu6mmoreka [IOK

https://m.edsoo.ru/1¢209e3
7



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHSITHSI CTEPEOMETPHU:
TOYKA, MPSMasi, TUIOCKOCTh,
npoctpaHcTBo. [IpaBuna
M300paKeHMs HA pUCYHKAX:
M300paKeHUS TIOCKOCTEH,
MapaiebHBIX IPSIMBIX (OTPE3KOB),
CepeMHbI OTpE3Ka

ITonsarus: MEpeCCKAOIHCCH
TIJIOCKOCTH, IICPECCKAIOIINECCS IIpsAAMast
" IJIOCKOCTh

[TonsTus: nepecekaromecs
TIJIOCKOCTH, TIEPECEKAIONTUecs MpsMast
U IIJIOCKOCTD

3HaKOMCTBO C MHOTOTPaHHUKAaMH,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHCYHKAaX, Ha IPOCKIINOHHBIX
gepTexax

Hauanwsubie cBeneHus o kyoe u
NIUPAMUIE, UX Pa3BEPTKU U MOJEIIN.
CeueHust MHOTOIPaHHUKOB

Hauanwsubie cBeneHus o kyoe u

KoanuyecTBO 4acoB

Bcero

KoHTposbHbI
e padoThI

IIpakTHyeckn
e padoThbI

Jlara
H3YyYeHHU
s

JICKTPOHHBIE

uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/aecc77cd

but6mmoreka [JOK
https://m.edsoo.ru/2d8a9¢99

bu6mmorexa [IOK
https://m.edsoo.ru/db685¢73

Bbu6nuoreka [JOK
https://m.edsoo.ru/a63959%ed

Bbu6nuoreka [JOK
https://m.edsoo.ru/b30dff38

Bbu6nuoreka [JOK
https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

10

11

12

13

14

nUpaMuie, UX pa3BEPTKH U MOJIEIH.
CeueHnst MHOTOIPaHHUKOB

TTonsarre 00 akCHOMaTHYECKOM
MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHUOMBI
CTEPEOMETPHUH U CICACTBHSI U3 HAX

TToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUH U CICACTBHSI U3 HAX

B3anMHOe pacnoyioxkeHue IpsMbIX B
IIPOCTPAHCTBE: MEPECEKAroIuecs,
NapajuIelIbHbIE U CKPEIIMBAIOLINECS
IIpsIMBIE

[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
HapaJuiesIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; MapAJIEIBHOCTD TPEX
MIPSIMBIX

[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapamnenbHOCTH NPSIMOM U
IIJIOCKOCTH

Yrisl ¢ COHaAITpaBJICHHbIMU

but6mmoreka [JOK
https://m.edsoo.ru/Occ5céfe

bu6mmorexa [IOK
https://m.edsoo.ru/239¢8cb4

Bbu6nuoreka [JOK
https://m.edsoo.ru/65¢6b106

bubmuorexa [JOK
https://m.edsoo.ru/258fc245

but6mmoreka [JOK
https://m.edsoo.ru/1a25201f6

but6mmoreka [{OK
https://m.edsoo.ru/93ad36b3

but6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

but6mmoreka [IOK
https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHAMH

VYron Mexay npsiMbIMU B
MIPOCTPAHCTBE
VYroa Mexay npsMbIMU B

MIPOCTPAHCTBE

[TapannenbHOCTH MIIOCKOCTEN:
MapayIeIbHbIE TIJIOCKOCTH

CsoiicTBa mapaJiICJIbHBIX IIOCKOCTEH

[Ipocreiiine npocTpaHCTBEHHbBIE
(GuUrypsl Ha TIIOCKOCTU: TETPAdP,
Ky0, mapasenenumnesa

[Toctpoenune ceuenui

[Toctpoenune ceuenui

KonrtpomnbHas pabota o teme
"IIpsiMble U TIIIOCKOCTH B
npoctpaHcTse. [lapanieabHOCTh
MPSIMBIX U IIJIOCKOCTEN"

[TepieHAMKYIAPHOCTD MPAMOUN 1
MJIOCKOCTH: IEPIEHANKYJISIPHBIE
MpsIMBIE B IPOCTPAHCTBE
[IpsimMble napajieabHble U
MEePIEHIUKYIISIPHBIE K INIOCKOCTH
[Ipsimble napasuienbHble U

NCPpHNCHAUKYJIAPHBIC K INIOCKOCTU

[Ipu3Hak nepneHIuKyIspHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/fe733862

bubmuorexa [JOK
https://m.edsoo.ru/2935a9a0

bu6nmmoreka [IOK
https://m.edsoo.ru/2el1 81255

bu6nmmorexa [IOK
https://m.edsoo.ru/e504d656

bu6nmmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [IOK
https://m.edsoo.ru/9a0a9%e56

bu6mmorexa [IOK
https://m.edsoo.ru/b19f6as5d

Bbu6nuoreka [JOK
https://m.edsoo.ru/0acl1¢95

bubmmorexa [JOK
https://m.edsoo.ru/ba545966

bu6nmmorexa [IOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

27

28

29

30

31

32

33

34

35

36

IIPSIMOM U TUIOCKOCTHU

[Ipu3Hak nepnesaAuKyISIpPHOCTH
IIPSIMOM U TUIOCKOCTHU

Teopema o npsimoit
MEPIECHANKYISPHOMN MIIOCKOCTH

Teopema o npssMon
NEPIEHIUKYIIIPHON IIIIOCKOCTH

Teopema o npsmoit
MEPIECHANKYISPHOMN MIIOCKOCTH

[lepnieHIuKyIsIp U HAKIOHHBIE:
PacCTOsSHUE OT TOYKH 0 IIIOCKOCTH,
pacCcTOsHUE OT MPSIMOMU 10 INIOCKOCTH

[lepneHuKyIsip U HAKIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NPSIMOM A0 MIIOCKOCTH

[leprienAUKYISIp M HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 0 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 IJIOCKOCTH

[lepnieHuKyIsip U HAKIOHHBIE:
paccTosiHUE OT TOYKHU JI0 TIIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 TUIOCKOCTH

VYIubl B IPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yroJI, TUHEHHBIN yroJl
JBYT'PaHHOIO yIJa

https://m.edsoo.ru/f85bfc46

but6mmoreka [IOK
https://m.edso0.ru/79165d1
5

Bbu6nuoreka [JOK
https://m.edsoo.ru/635¢5087

but6mmoreka [JOK
https://m.edsoo.ru/bd3745{8

but6mmoreka [JOK
https://m.edsoo.ru/7d18834
b

Bbubnuoreka [JOK
https://m.edsoo.ru/33¢c477d3

bubmuorexa [JOK
https://m.edsoo.ru/66fefadd

bubmuorexa [JOK
https://m.edsoo.ru/a5b7b8e3

but6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

bu6mmorexa [IOK
https://m.edso0.ru/6b61b2b
4

Bbu6nuoreka [JOK
https://m.edsoo.ru/5fa0b3ce



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

37

38

39

40

41

42

43

44

45

46

JIByrpaHHBIN yroJl, TUHEHHBIN yroil
JBYI'PAHHOIO yIJIa

[TepneHAUKYIAPHOCTD MIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
TUIOCKOCTEMN

[lepneH UKy IAPHOCTH INIOCKOCTEN:
IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

[lepnieH UKy IAPHOCTD INIOCKOCTEN:
MPU3HAK HEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema 0 TpEX nepHeHANKYISIPAX

Teopema o0 TpEX nepHeHANKYISIPAX

Teopema o Tpéx nmepneHAUKyIsIpax

KonTponbhas padbota no temam
"[lepneH UKy JISIPHOCTD IPSIMBIX U
N

mrockocteil”" u "Yribel Mexay
MPSMBIMU U TUIOCKOCTAMU"

ITonsTHe MHOrorpaHHvuKka, OCHOBHBLIC
OJICMCHTELI MHOI'OI'paHHUKaA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPAaHHUKH; pa3BEPTKA
MHOT'OTpaHHHUKa

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IPU3MBI; IIpAMad U
HaKJIOHHAs TPU3MBbI; OOKOBas U

bubmnorexa [JOK
https://m.edsoo.ru/c7c777ed

but6mmoreka [JOK
https://m.edsoo.ru/ec3e2da3

bu6mmorexa [IOK
https://m.edsoo.ru/ed9e2a8e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ba75dc57

Bbu6nuoreka [JOK
https://m.edsoo.ru/e4972cdc

Bbu6nuoreka [JOK
https://m.edsoo.ru/52188a7d

bu6mmorexa [IOK
https://m.edsoo.ru/91246736

bu6mmorexa [IOK
https://m.edsoo.ru/5b971ef3

bu6mmoreka [IOK
https://m.edsoo.ru/2d24e873

Bbu6nuoreka [JOK
https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

47

48

49

50

51

52

53

MOJIHAA MOBCPXHOCTH ITPU3MBbI

[Tapannenenunen, NpsMOYTOIbHBIN
napaJuiesienumnes U ero cBocTaa

[Mupamuna: n-yronbHas nupammuaa,
IPaHu ¥ OCHOBaHHUE MUPaMUJIbI;
OOKOBas U NOJIHAs IOBEPXHOCTh
MUpPaMUIbl; IpaBUIIbHAS U yCeUEHHAs
nupamuza

[IpaBuiibHBIE MHOTOIPAaHHUKH:
MOHSTHE MPaBUIBHOTO
MHOTOTpaHHHKA; IPaBUJIbHAS IPU3Ma
U IIpaBWIbHAs MUpaMKJIa; paBUIIbHAS
TpEyToJIbHas MUpaMua U
MIPaBUJIBHBIN TeTpasap; KyO
[IpencraBienue o nMpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’ap,
JOJEKa’dIp U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUHU B IMpaMHIaX,
napasuiesienune1ax, IpaBUIbHbIX
MHOTOI'paHHHUKaX

Brruucnenue 351eMeHTOB
MHOTOTPaHHHUKOB: pE€0Opa, AMAroHau,
yTIIBI

[Tnomanas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSMOK
MIPU3MBI, IUIOLIAb OCHOBAHMI,

bu6mmorexa [IOK
https://m.edsoo.ru/8a7be683

Bbu6nuoreka [JOK
https://m.edsoo.ru/fblcd0as

Bbu6nuoreka [JOK
https://m.edsoo.ru/074c8865

Bbu6nuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

Bbu6nuoreka [JOK
https://m.edsoo.ru/b9¢777d9

Bbu6nuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

but6mmoreka [IOK
https://m.edsoo.ru/37d8415
7



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157

54

55

56

57

58

59

60

61

62

63

64

TeopeMa 0 OOKOBOI MOBEPXHOCTH
MIPSAMOM IIPU3MBI

[Tmomane 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIBHOM
MUPaMHJIBI, TEOpEMa O TUIOIIaIN
OOKOBOI TTOBEPXHOCTH yCEUEHHOM
HI/IpaMI/II[BI

KontponbHas paboTa o teme
"MHuororpaHHuku"

TTonsarme 00 00BEME

O0BEM nupamMuIbI

O06BEM TUpaMuIBI
O06BEM TUpaMuIBI

O0BEM TUpaMUIbI

O06BbEM TPU3MBI

O06BEM npu3MbI

O06BEM npu3MbI

KonrtpomnbHas pabota o teme
"O6bEMBI MHOTOI'PAaHHUKOB"

bu6mmoreka [IOK
https://m.edso0.ru/5603e30b

bu6mmoreka [IOK
https://m.edsoo.ru/a9515c¢04
bu6mmorexa [IOK
https://m.edsoo.ru/7ad0020b
bu6nmmorexa [IOK
https://m.edsoo.ru/235171b
3

bu6mmoreka [IOK
https://m.edsoo.ru/f47dfefd
bu6mmoreka [IOK
https://m.edso0.ru/79¢10312
bu6mmoreka [IOK
https://m.edsoo.ru/2faadc3f
bu6nmmorexa [IOK
https://m.eds00.ru/7985360
8

bu6mmorexa [IOK
https://m.edsoo.ru/1e053890

bu6nmmoreka [IOK
https://m.edsoo.ru/482d3f51

bu6nmmorexa [IOK
https://m.edsoo.ru/28a6573¢



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c

65

66

67

68

[ToBTopenue, 0600IIEHNE
cHUcTeMaTU3alus 3HaHHM.
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE

[ToBTOpeHnue, 06061IeHNE
CUCTEeMAaTH3aIlNsI 3HAaHUM.
Brluncnenue paccTosHUN: MEXIY
JIBYMSI TOYKAMH, OT TOYKH 0 MPSIMOH,
OT TOYKH J0 IIOCKOCTH, MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMU

Wrorosas koHTposibHas paboTa

[ToBTopenue, 0600IIEHNE
CUCTEMaTU3alus 3HaHUM.
Brruucnenue yrios: Mmexny
CKPEIIMBAIOIINUMUCS IPSIMBIMH,
MEXAy IPAMOH U IIOCKOCTBIO,
JBYTPaHHbIX YIJIOB, YIJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/098bedad

bubmuorexa [JOK
https://m.edsoo.ru/f7792ba9

bubmuorexa [JOK
https://m.edsoo.ru/b9146bc0

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paamnyc,
IMaMeTp; IUIOIAAb TOBEPXHOCTH
cdepsl

B3aunmHoe pacrionoxxenue chepsl u
TUTOCKOCTH; KacaTeIbHask IUIOCKOCTh
K chepe; Turomaas cepbl
N3ob6paxenue chepsl, mapa Ha
miockocty. CedeHus mapa

[unuaapudeckas MIOBEPXHOCTD,
o0pa3yroIue MUIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIPUYCCKON
MMOBEPXHOCTH

Hunmuuap: ocHOBaHUS U OOKOBas
TMOBEPXHOCTh, 00pa3yroIas 1 OCh;
wIomanas OOKOBOU M MOJHON
MMOBEPXHOCTHU

N300pakeHne numHapa Ha
iockocTH. Pa3BépTra uiIMHapa.
Ceuenust muIHHAPA (TUIOCKOCTBIO,
napasuielbHON WITH
HEPIICHIUKYIISIPHON OCH IIMINHIIPA)

Konunyeckas moBepXHOCTb,

KoauuecTBO 4acoB

Bcero

KoHTposbHbI
e padoThI

IIpakTHyeckn
e padoThI

Jara
H3yYeHH
s

DJIeKTPOHHbIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/0341bc2b

Bbu6nuoreka [JOK
https://m.edsoo.ru/bed12a43

but6mmoreka [JOK
https://m.edsoo.ru/bcl1 5712

bu6mmoreka [IOK
https://m.edso0.ru/6054b8c1

bu6mmorexa [IOK
https://m.edsoo.ru/188f6216

bu6mmorexa [IOK
https://m.edsoo.ru/016e25eb

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

10

11

12

13

14

15

16

o0pa3yronme KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KoHyc: ocHOBaHMeE U BEpILHHA,
o0pasyrolias ¥ 0Ch; IUIONIA/b
OOKOBOH U MOJIHOM MOBEPXHOCTH

VYceu€HHbIi KOHYC: 00pa3yroIue u

BbICOTA, OCHOBAaHUA U OoKxoBas
TIOBCPXHOCTH

N3o0pakenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TIOCKOCTHIO,
MapajieIbHON OCHOBAHMIO, U
IJIOCKOCTRIO, IPOXOISIIEH Yepes
BEPILUHY)

Kom0Ounanus ten BpaeHus u
MHOTI'OTPDaHHUKOB

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

cdepsl; chepa, BMcaHHas B
MHOTI'Or'paHHUK WUJIU B TCJIO
BpAIICHUS

IToustue 06 006éMe. OCHOBHEIE
CBOICTBA 00BEMOB TeEIl
O06bEM mIMHIpa, KOHYCa

O06BEéM mapa u miaomaas chepsl

[TonoOHbIE TENa B MPOCTPAHCTBE.

bu6mmoreka [IOK
https://m.edsoo.ru/897dd3b
2

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3

bu6mmoreka [IOK
https://m.edsoo.ru/0Obde1be8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5

but6mmoreka [IOK
https://m.edsoo.ru/0b13615
8

bubmmorexa [JOK
https://m.edsoo0.ru/26a03tb7

but6mmoreka [IOK
https://m.edsoo0.ru/5513d87
b

bu6mmorexa [IOK
https://m.edsoo.ru/d189bde2

but6mmoreka [IOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

17

18

19

20

21

22

23

24

25

26

CoOTHOILIEHUS MEXK]TY TUIOIIAAsIMU
MOBEPXHOCTEH, 00BEMaMHU
MOIOOHBIX TEI

KonTponbHas pabora mo Temam
"Tena Bpamenus" u "O6bems! Ten"

BekTop Ha miockocT U B
MIPOCTPAHCTBE

CloXKeHHE U BEIUNTAHHE BCKTOPOB

YMHOXEHHE BEKTOpa Ha YUCIIO

Pasnosxenne BekTopa 1o TpéM
HEKOMIUTaHAPHBIM BEKTOpaM.
[IpaBuno mapaienenunena

Pemenue 3ama4, CBI3aHHBIX C
IIPUMEHEHHUEM NIPABUII JCHUCTBUM C
BEKTOPAMH

KoopauHaTHO-BEKTOPHBII METOA
IIPU PELICHUH FEOMETPUUECKUX
3a1a4

[IpsimoyronbHas cuctema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunarsl BekTopa. [Ipocreiimue
3a/1a4M B KOOpAMHATAaX

Yron Mexay BEKTOpaMH.
CkassipHO€E IPOU3BEICHNE BEKTOPOB
Brruucnenue yrioB Mexay
MPSIMBIMHU U TIOCKOCTSIMH

https://m.edsoo.ru/810cfleb

bu6nmmoreka [IOK
https://m.edsoo.ru/4a33a8ab

Bbu6nuoreka [JOK
https://m.edsoo.ru/5caefclb

Bbu6nuoreka [JOK
https://m.edsoo.ru/23f4f089

bu6mmorexa [IOK
https://m.edsoo.ru/dee379¢b

Bbu6nuoreka [JOK
https://m.edsoo.ru/a28fd74e

Bbu6nuoreka [JOK
https://m.edsoo.ru/5a827900

bubmmorexa [JOK
https://m.edsoo.ru/d3alfe30

bu6mmorexa [IOK
https://m.edsoo.ru/48db705
8

bu6mmorexa [IOK
https://m.edsoo.ru/725effc4

Bbu6nuoreka [JOK
https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

27

28

29

30

31

32

33

34

KonrtponsHas pabota o teme
"BexTopsl 1 KOOpAMHATHI B
npocrpaHcTae”

[ToBTOpeHue, 06061IeHNE U
cucTeMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpeHue, 0600mIEeHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHue, 0600mIEeHNE 1
cUCcTeMaTu3alis 3HaHu. 3agauu
TUTAHUMETPUHU U METOJIbI X
pelieHus

[ToBTOpenue, o6o0IIEHNE 1
cUCcTeMaTu3alis 3HaHu. 3agauu
IUTAHUMETPUHU U METOJIbI UX
pelieHus

[ToBTOpenue, o6o0IIEHNE 1
cuctemaTusanus 3HaHuil. OCHOBHbIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEeOMETPUU

HroroBas koHTpoIbHAs paboTa

[ToBTOpenue, o6o0IIEHNE 1
CUCTEMAaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bubmmorexa [JOK
https://m.edsoo.ru/77¢221fc5

but6mmoreka [JOK
https://m.edsoo.ru/1780bas5d

but6mmoreka [JOK
https://m.edsoo.ru/078cd184

bu6mmorexa [IOK
https://m.edsoo.ru/7491efe0

bu6mmorexa [IOK
https://m.edsoo.ru/4dffda97

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [IOK
https://m.edsoo.ru/ec24dfc2

Bbu6nuoreka [JOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
MpoBepsieMor
0 pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

IIpoBepsiemble nMpeaAMeTHBIE Pe3YIbTATHI 0CBOEHHUsI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 00pa3oBaHMs

I'eomerpus

OnepupoBaTh NOHATUSAMH: TOUKA, IIPsIMasi, IIIOCKOCTh

[TpuMeHSATh aKCUOMBI CTEPEOMETPUH U CIEJCTBHUSA U3 HUX MPU PELICHUU
reOMETPUUECKUX 3aa4

OmnepupoBaTh HOHATUAMM: MapajuIeNbHOCTh M MEPHEHAUKYISIPHOCTh
MPSAIMBIX U IIJIOCKOCTEHN

KnaccudumpoBath B3auMHOE pacloyoK€HUE MPSIMbIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

OmnepupoBaTh MOHATUSMU: JBYTPAHHBIN yTOJI, TPAaHH JBYTPAHHOTO yTJa,
peOpo ABYTpaHHOIO yTia, JMHEWHBIA yroJl BYTPaHHOIO yIia, rpaaycHast
Mepa ABYTPaHHOTO yTiia

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKIIBII
MHOTOI'PaHHHK, 3JIEMEHTHl MHOTOT paHHUKA, IIPAaBUJIbHBIA MHOTOI'paHHHUK
Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpHU3Ma,
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)

KnaccudunmpoBath ~ MHOTOTpaHHMKH, BBIOMpass  OCHOBaHHS IS
kinaccuukanuu  (BBIMYKJIBIE M HEBBINYKJIbIE  MHOIOIDaHHMKH,
NpPaBUJIbHBIE MHOTOTPAHHUKHM, TMpsIMBIE ¥  HAKJIOHHBIE TMPU3MBI,
TapajuIeNIeUIIe bl

OmnepupoBatb TTOHSATHUSIMH: CeKymiast TUTOCKOCTB, ceueHue
MHOTOI'PaHHUKOB

OOBACHATh  NPUHLMIIBI  TOCTPOEHUS  CEUYEHUH  MHOTrOrpaHHMKOB,
HCIIOJIb3YSl METO/]I CJIEJIOB

CTpOI/ITI) CCUCHHA MHOI'OIpaHHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (pUTYD:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BUJI CBEPXY, COOKY, CHU3Y

Pemate 3a1aun Ha Hax0XJI€HHE T'€OMETPHUECKUX BEIMYMH MO o0pa3iam
WIM aJIrOpUTMaM, NPUMEHAS W3BECTHBIE AHAIMTUYECKHUE METOJbl MpU
pEIICHNH CTAaHJAPTHBIX MAaTEMaTHUYECKMX 3aJad Ha BBIYHCICHHE
PacCTOSHUN MEXIy ABYMs TOYKAMM, OT TOYKH /10 IPSAMOM, OT TOYKHU 0

IIIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMHCA IMTPAMBIMU

Pemate 3amaun Ha HAXOXACHUE TEOMETPUYECKUX BEJIMYUH MO O00pas3iaM
WU aJNropuTMaM, MPUMEHSISI M3BECTHBIC aHAIUTHUYECKUE METOIbl MpU
pPELICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/Ja4 Ha BBIYMCIICHUE YTJIOB
MEXIY CKPEHIMBAIOIIUMHUCS TPSIMBIMH, MEXAY MPSMON U IMIJIOCKOCTBIO,

MEX1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnate 00bEMBI M IUIOIIAJM IOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMeHeHHEeM (OpMYJl, BEIUUCIATH COOTHOLICHUS
MEKIY IJIOIAIIMHA ITOBEPXHOCTEH, o0BbéMamMu MOJOOHBIX

MHOTI'OT'paHHUKOB

OHCpI/IpOBaTB MNOHATHUAMU: CUMMCETPHUA B IIPOCTPAHCTBE, LCHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHN (QUTYPBI

W3BnekaTth, TpeoOpa3oBbIBATE M WHTEPIPETHPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MpPEJACTaBICHHYIO Ha

YyepTekax U pUCYHKax

[IpumensTh reomeTpuueckue (GakThl AJs PEIICHHUs CTEPEOMETPUUYECKUX
3a7a4, NPEAIONaraloliuX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIIOBUSA

MIPUMEHEHHUS 3a/IaHbI B IBHOU opMme

IIpuMeHATs mpocCTEHIIME MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIMOHHBIC CUCTEMBI IIPHU PCIICHUNU CTCPECOMETPHUYCCKUX 3a1a4

[IpuBOaUTE MpHUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H

JKHU3HH, PACIIO3HABATDH MPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

[IpuMeHATH MoNTydyeHHbIE 3HAaHUsI HAa IPAKTUKE: aHAJIM3UPOBATh pealibHbIe
CUTyallud M NPHUMEHSTb HU3yYEHHbIE IOHATHS B IPOLECCE IOMCKA
pereHus MaTeMaTHYeCKU copMyIMpOBaHHON npoOIeMsl,
MOJIEJIUPOBATh peajbHbIE CUTyallMd Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
MOCTPOEHHbIE MOJEIN C MCIOJIb30BaHUEM TI'€OMETPUUECKUX TMOHATUH U
TEopeM, armapara ajreopsl, penarb MpaKTHUYECKUE 3aJa4M, CBSI3aHHBIE C

HaXOXKXIACHUCM I'€COMETPUICCKUX BCINYNH



11 KIIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOIM
00pa3oBaTeJIbLHON NPOrPaMMBbI CpeHero o01ero o0pa3oBanus

I'eomerpus

OnepupoBaTh NOHATHIMH: [HJIMHIPUYECKAsi TOBEPXHOCTh, 00pa3yIoIIne
MWIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHMYECKas IMOBEPXHOCTb,
oOpa3ylonye KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh

Pacnio3naBath Tena BpamieHus (HUIUHAP, KOHYC, cdepa U map)
OOBSACHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS

KnaccudummpoBars B3auMHOE pacnoyiokeHUe chephl U MIIOCKOCTH
OnepupoBaTh MOHSATUSAMH: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAaHHUE IAPOBOTO CIIOS, BHICOTA
[IapOBOTO CJI0SI, IIAPOBOM CEKTOP

Bbramcnsate 00BEMBI W IUIOMAAM TOBEPXHOCTEH Tel BpallCHUS,
Te€OMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyT

OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHHK, BIHCaHHBIM B cdepy u
OTIHMCaHHBIN OKOJIO cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpallleHUs

BbluMchsTh COOTHONICHHS MEXIy IUIOHIAJIMHU TIOBEPXHOCTEH U
00BEMaMu TOJJOOHBIX Tell

N3o0paxaTh nzydaemble QUTYPBl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

BbInonHATe (BBIHOCHBIE) IUIOCKHE YEpPTEXH M3 PHCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHU3Y; CTPOHTH CEUCHHS Tell
BpallleHUs

W3Briekath, WHTEPHPETUPOBATH M TPEOOPa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpPeICTaBICHHYIO Ha
YepTexkax U pUCyHKax

[TpumeHsITh TeOMeTpuYecKre (PAKTBI IS PEIICHUS CTEPEOMETPHUICCKIX

3aaa4, NOpcArnojararonmx HCCKOJIBKO MMaroB pCHICHUA, CCJIHU YCIOBUA

NPUMEHEHUs 3aJJaHbl B IBHOH (opme

OHepI/IpOBaTL IMOHATHUEM: BEKTOP B IPOCTPAHCTBC



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BreimonHATe JEUCTBUS CIIOKEHUS BCKTOPOB, BbIUUTAHUA BCKTOPOB U
YMHOXXCHH BCKTOpa Ha YHCIIO, O6’B§ICH5[TI>, KaKMMH CBOMCTBAaMH OHH

o0JtamaroT
[TpuMeHSITh TPaBUIIO TApaJUICIICTINIIC 1A TIPU CIIOKCHHH BEKTOPOB

OnepupoBaTh TOHATHUSMU: JIE€KAPTOBBI KOOPJWHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
VIOl MEXKIy BEKTOpaMH, CKaJspHOE MPOU3BEICHHE BEKTOPOB,
KOJUTMHEapHbIe U KOMILJIaHAPHBIE BEKTOPBI

Haxoauth cyMMy BEKTOpOB M MpPOW3BENECHHE BEKTOpAa HA YHUCIO, Yroj
MEXIy BEKTOPaMH, CKUIIPHOE MPOU3BEACHHUE, PACKIIAIbIBATH BEKTOP MO

JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
3anaBath IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemate nmpocredmme TeOMETpUYECKHE 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPJAUHATHOTO METOAA

Pemate 3amayud Ha O0Ka3aTelIhCTBO MAaTE€MaTHUYECKUMX OTHOIICHHH U
HAaXOXKIACHUC I'COMCTPUUICCKUX BCIUYHUH I10 06pa3uaM WK aJITOpUTMam,
IMPUMCHAA HU3BECTHBIC METObI npu PEIICHUU CTaHAApPTHBIX

MaTE€MaTHYECKUX 3a/1a4

[IpuMeHATh MpoCTEHIIME MPOTPAMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 33124
IIpuBoAUTE MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATh TONy4eHHBIE 3HAHWUA HAa IPAKTUKE: aHAJIU3UpPOBATh
pEaJIbHBIE CUTYallUM W TNPUMEHATh H3YUYCHHBIE TOHATUSA B Ipoliecce
MOMCKAa pELIEHUS MaTeMaTHYeCKU CQOPMYJIUPOBAHHON MPOOIEMBI,
MOJIETIUPOBATh PEAJIBHBIE CUTYyalluu Ha SI3bIKE T'€OMETPHUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIN C UCIIOJIIB30BAHUEM I€OMETPUUYECKUX IOHATHHA H
TeopeM, armnapara ajreOpbl, perarh NPaKTUYECKHe 3a/1a4M, CBA3aHHBIE C

HaXO0XXIACHUCM I'COMETPUICCKUX BCINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eometpus

OcHOBHBIE TIOHATUS CTEpeoMeTpuu. Touka, HpsiMasi, IMJIOCKOCTb, IPOCTPAHCTBO.
[Tonatne 00  aKCMOMATHMYECKOM  IOCTPOCHHM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

B3aumHOoe  pacnonoXeHue NpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIIUECH,
napajuleJbHble M CKpemuBamomuecs npsmele. [lapamnensHocTh nOpsAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajUlelIbHblE INpsSMblE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh MPSAMON U IUIOCKOCTH. YTJBI C
COHAIPABJICHHBIMU CTOPOHAMM, YIOJ MEXKIY MPSAMBIMM B IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJieNbHbIE MIOCKOCTH, CBOMCTBA MapalljIeIbHbBIX
iockocteil. Ilpocreiiimne MmpocTpaHCTBEHHBIE (UIYphl HAa TUIOCKOCTH: TETpa’p,

Ky0, mapaJuiesnenumnes, NocTPOeHUe CeUeHUn

[lepieHAMKYIAPHOCTh TPSAMOM M IIOCKOCTH: MEPIEHAUKYJSPHBIE TMPSIMBIE B
MIPOCTPAHCTBE, MpsIMbIE MapajulelibHble W TMEPIEHAUKYJAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHECHAUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpEMa O MNPAMOM
NEPIECHANKYIAPHON IUIOCKOCTH. YIUIBI B IMPOCTPAHCTBE: YIrOJI MEXAY IPSAMOU M
IJIOCKOCTBbIO,  JIBYTPAHHBIA  Yroji, JIMHEWHBIA  YroJ  JABYIPAHHOTO  yIJia.
[lepneHauKyIsip ¥ HAKJIIOHHBIE: PACCTOSHHE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE OT
MpSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHl HA TUIOCKOCTH. [lepneHAnKyIsIpHOCTH
IJIOCKOCTEM: MpU3HAK MEPIEHIUKYIIPHOCTH JBYX IUIOCKocTed. Teopema o Tpéx
MEPIECHANKYISpax

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIC JJEMEHTbI MHOTOTPAHHUKA, BBIMYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yronbHas
MpU3Ma, TpaHu U OCHOBAHUS MPHU3MBI, MpsiMas M HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsI TOBEPXHOCTH Mpu3Mbl. [lapamienenumnen, npsaMOYyTroJbHbIN MapasuieenuIe
u ero cBouctBa. [lupamuaa: n-yrojgpHas nupamMuia, rpaHd 1 OCHOBAHUE MUPAMUIBI,
OOKOBasi M MOJIHASl MOBEPXHOCTh MUPAMHUJIbI, IPABUIbHAS U YCeUEHHAs] MUPAMHIA.

DJ1€MEHTHI OpuU3Mbl W MHUPAMHIBI. HpaBHHBHBIe MHOI'OIrpaHHUKH: TIOHATHC



7.5

7.6

7.7

[IPaBUJIBHOTO MHOIOIPAaHHHUKA, IIpaBUIIbHAs I[pHU3Ma U IpaBUIbHAs MUPAMHUIA,
NpaBUIbHAS TPEYTOJIbHAS MMPaMUa U TPAaBIWIIBHBIA TeTpasap, KyO. [IpencraBnenne
O IpPaBWIBHBIX MHOTOTPAaHHMKAX: OKTAa3[p, AOACKa’aAp M ukKoca’apyrue CeueHus

MMPU3MBI 1 TUPaAaMUbI

CuMMeTrpust B NIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOYKH, NPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B IUPAMUJIAX, HapajuIeICIUIIEeaX, IPAaBUIbHBIX

MHOT'OIrpaHHUKax

Bbrunciienue 31eMEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM TIOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TPSIMOW TPHU3MBI, TUIOMIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpPsIMOM mpu3Mbl. [Tnomans 6okoBoi
MOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM IHpaMHUABI, TeOpeMa O IUIOMIAIN

yceuéHHoit nupamupsl. [Tonstue 06 06bEMe. OObEM MHpPaMUIbL, TPU3MBI

HOI[O6HBI€ TCJIa B IPOCTPAHCTBE. CooTHoOIIECHUS MCXKAY IUIomaasaMunu HOBGpXHOCTCI’I,

00BEMaMU TTOTOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

I'eometrpus

[Hunuaapudeckasi MOBEPXHOCTb, 00pa3ylolie HUIMHAPHIECKONH MOBEPXHOCTH, OCh
WINHAPUYECKON MOBepXHOCTU. LIMIMHIp: OCHOBaHHMS W OOKOBasi MOBEPXHOCTD,

oOpasyromas 1 0Ch, TUIOaas OOKOBOW U MOJIHOW MTOBEPXHOCTH

Konunueckass mnoBepxHOCTh, OOpa3yroliMe KOHHUYECKOM TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHOCTH. KOHyC: OCHOBaHME M BepIlMHA, 00pa3yromas
U OCb, IJIOMIa/ (b OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pasyloiiye

U BBICOTA, OCHOBAHUS U OOKOBAas IOBEPXHOCTb

Cdepa u map: ueHTp, paguyc, IuaMerp, IIoaab MoBEpXHOCTH cdepbl. B3aumHoe
pacrniosiokeHue cepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IIIoaab
cdepsr

N3o0pakenue Ten BpamieHus Ha I0cKocTH. Pa3BépTka nummHapa u KOHyca
KomOuHanmu Ten BpamieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONMCAHHBIN
0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHUK, WIIH TEJIO BPAILICHHS

[Tonsitme 060 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJBHOTO TapajieNienunea M cieacTBuss u3 He€. OO0bEM IMIMHApA,

KoHyca. O0bEM 11apa u miomanb chepsl



6.7

6.8

6.9

6.10

HO,Z[O6HBIC TCl1a B IMPOCTPAHCTBE. CooTHOIIECHUS MCKAY iomagsaMu

MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

Ceuenust nunuHapa (mapajuieIbHO U TNEPIEeHIUKYJISIPHO OCH), CEUEHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASILEE Yepe3 BEPIINHY ), CEUEHHUSI 11apa

BexTop Ha miockoctd W B mpocTpaHcTBe. ClIO)KEHHE M BBIYUTAaHHE BEKTOPOB.
YMHOK€EHHEe BEKTOpa Ha yucio. Pa3nokeHue BeKTopa 1o TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwio mnapannenenunena. Pemenwe 3amad, CBA3aHHBIX €

MMPUMCHCHUCM ITPaBHII JICUCTBUM C BCKTOpaMu

[IpsmoyronpHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimne 3amadun B KOOpAWMHATAaX. YTrod Mexay BekTtopamu. CkalsipHOE
IMPOMU3BCACHUC BCKTOPOB. Breraucnenne YIJI0B MCXKIOY MPAMBIMHU U IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIN METO/ MTPU PELIEHUN T€OMETPUUYECKUX 3aa4



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPeJIMETHBIM Pe3yIbTaTaAM OCBOEHHUS
NpOBepPsieMOr0  OCHOBHOIi 00pa3oBaTe/bHOI MPOrpaMMBbl Cpe/IHero od11ero
Tpe0oBaHUsA oOpa3zoBaHus

Bnagenne merogamu J0Ka3aTeNbCTB, aIrOPUTMaMU peELICHHs 3ajady;
yMeHHe (opMyaMpoBaTh U ONEPUPOBATH TMOHSATUSIMU: OIpeaeIeHHE,
akcuoma, TEOpeMa, CJIEACTBHUE, CBOMCTBO, IMPHU3HAK, OKAa3aTENlbCTBO,
paBHOCHUIIbHBIE (DOPMYTUPOBKH; MPUMEHSTH UX; yMeHUE (HOPMYIUPOBAThH
0o0paTHOE W MPOTHBOIOJIOXKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPH U
KOHTPIPUMEPBI, HMCHOJb30BaTh METOJl MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYX ACHHUA IIpU pELIEHUW 3ajad,
1 OLICHMBATh  JIOTMYECKYI0 NPABWIBHOCTh  PACCYXICHUH; yMEHUE
OIIEpUPOBATh MOHATHAMHU: MHOXXECTBO, IOJMHO)KECTBO, ONEpALUU Hal
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJi1 OIMCAaHMsI peabHbIX IPOLIECCOB U SIBJICHUI U NPU PEILICHUU
3aJa4, B TOM 4YHCIEe M3 JAPYrux Yy4eOHbIX MpPEeIMETOB; YMEHHE
OTIepUPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad, nepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh W OIUCHIBATh Tpadbl Pa3TUIHBIMA

CHOCO68.MI/I; HCIIOJIB30BAaTh I‘pa(l)BI IIpu pCHICHUHA 3aJ1a4

YMeHue onepupoBaTh MOHATUAMH: HATypaJIbHOE YHUCIO, LEJIIOE YHUCIIO,
CTEINEHb C LIEJIBIM II0Ka3aTesieM, KOPEHb HATYPAJIbHOW CTEIIEHU, CTENIEHb
C palMOHAJIBHBIM  IIOKa3aTejaeM, CTENEHb C  JACHCTBUTEIBHBIM
mokaszarejieM, JorapupM UHCIa, CHUHYC, KOCHHYC H  TaHTEHC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOJYJIIO, PALMOHAIBHOE YHUCIIO,
MPPALMOHAIIBHOE  YHCJIO,  MHOXECTBA  HATYpalbHBIX,  LEJBIX,
2 palMOHAIbHBIX, JEHCTBUTEIBHBIX 4YHMCEN; YMEHHUE HCIIOIb30BaTh
MPU3HAKH JIETMMOCTH, HAMMEHBIIMKA OOLIMI JeNuTeNh M HauMEHBIIee
of1iee KpaTHOe, alNropuT™ EBKIKIa MpH pelieHuy 3a1ad; 3HaKOMCTBO C
pPa3IMYHBIMM  IIO3UIIMOHHBIMH ~ CUCTEMaMH  CYMCIICHMS; YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYE€HUI M IpeoOpa3oBaHUs BhIpaXXEHUI CO
CTETIEHSIMH W JorapupmMamu, mpeoOpa3oBaHUs APOOHO-PAIIMOHAIBHBIX

BBIpa)KeHHﬁ; YMCHHUC OIICPUPOBATH IMOHATHAMU: MOCICAOBATCIIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHeUHO yOBIBaroIas TeOMETpHUYEcKass MpOTpeccusi; yMEHHUe
3aJ]aBaTh M0CJIE0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OIEpUpOBaTH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apryMEHT KOMIIJIEKCHOTO
gyrcna, ¢GopMa 3amucHd  KOMIUIGKCHBIX —4HuCell  (TeoMeTpuvecKas,
TPUTOHOMETpHUYECKass U  anreOpauyeckas); yMeTb IMPOU3BOIMTH
apupMeTHYECKUe IeHCTBUS C KOMIUICKCHBIMH YHCIAaMH; HPUBOAUTH
OPUMEpPbl  UCMOJb30BAaHUS  KOMIUIEKCHBIX  4YMCEI;  ONEpPUpOBaTh
NOHATHSAMM: MaTpuma 2x2 u  3X3, oOIpenenuTenb  MaTpULBL,

reOMETPUUYECKUN CMBICI OTNpeeTUTeNs

YMeHune onepupoBaTh MOHATUSIMH: pPalHOHAIbHBIE, MUPpPALOHAIbHBIC,
noKa3aTeJbHbIe, CTEMEeHHBIE, JIorapudMudeckre, TPUTOHOMETPUUECKHE
YpaBHEHHs W HEpPABEHCTBA, MX CHCTEMBI; YMEHHE ONEPUPOBATH
MOHATUSAMH: TOXIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHKE, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUW, HEPAaBEHCTB U CHUCTEM; YMEHHUE pellaTh YpPaBHEHMS,
HEPAaBEHCTBA U CHUCTEMBI C IOMOILIBIO PA3JIMYHBIX MPUEMOB; pELIATh
ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbl C TApaMETPOM; MPUMEHSTH
YpaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI I PELIEHUS MAaTeMAaTHYECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U peasIbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMU: (QYHKLUHUS, YETHOCTh (DYHKIHH,
NEPUOIMIHOCTD (DYHKITUH, OTPAaHWMYCHHOCTH (PYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (YHKIHH, HAauOOJbIlIee M HAUMEHbILIEe 3HAUYECHUS
(GYHKIMK Ha IPOMEXYTKE, HEMpephIBHAS (DYHKIIHS, aCHMITOTHI TpaduKa
¢GbyHKUMH, TIepBas U BTOpasi NPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢u3nveckuii CMBICT TIPOM3BOJHOM, TEpBOOOpa3Hasi, OINpeaeIEHHBIN
MHTErpaj, yMEHHME HaXOJIUTh aCUMOTOTHI Tpaduka (QyHKUIUH; yMEHHE
BBIUUCIIAT  TPOW3BOJHBIE CYMMBI, TIPOM3BEIEHUS, YacTHOTO U
KOMIMO3ULUN (YHKLIUH, HAXOJUTh ypaBHEHHE KacaTeJbHOW K rpaduky
(GYHKINY; yMEHHE HAaXOIUTh INPOWU3BOAHBIC 3JEMEHTApHBIX (YHKINH;
YMEHHE UCIOIb30BaTh MNPOM3BOJIHYIO sl HCCIeloBaHUsA (DyHKIUH,
HaXOJWUTh HAWOOJBININE M HAWMEHBIINE 3HAUYCHUS (QYHKIWH; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIOJb30BAaHUEM ammapara MaTeMaTHYeCKOro
aHanmM3a; TPUMEHSATh TPOW3BOAHYIO JUIS HAXOXKICHUS HAWIY4IIEro

peuieHrd B IHNPHUKIIAAHBIX, B TOM YHUCIIC COLHUAIBHO-3KOHOMHNYCCKUX U



¢bu3nyecKux 3a7adax; HAXOIUTh TUIOMIAIU U 00BEMBI (DUTY C TTOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJICTUPOBAHUS C

MOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHne omnepupoBaTh MOHATHUSAMU: Tpaduk GyHKOHH, OOpaTHas
GyHKIMA, KOMIO3UIMS (QYHKUWH, TUHEWHas (YyHKIMSA, KBaJpaTHUHAS
byHKIMS, panyoHaIbHas byHKIHS, CTereHHas byHKIMS,
TPUTOHOMETpUYECKHEe  (PyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKOMKM, TIOKa3aTenbHas | Jorapupmuueckas QyHKIUUA, yMEHHUE
CTPOUTH TpapUKH HM3YYEHHBIX (YHKLUHUH, BBIIOIHATH IpeoOpa3oBaHUsS
rpadukoB yHKIINNA, UCTIOIB30BaTh TpauKy 71 U3YyUEHHUS TPOIECCOB U
3aBUCUMOCTEH, MpU pelIeHUH 3a7ay U3 APYTUX Y4eOHBIX MPEIMETOB U
3a/la4 U3 peasibHOM XKU3HU; BhIpaXaTh (OpMyIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBa W rpaduku (QyHKOMA 1is
pellleHrs ypaBHEHUH, HEPABEHCTB U 33/a4 C IMapamMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHMU,

HCPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/ladydl pPa3HbIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, AOJTH W YacTH, HA JABWXECHHE, PabOTy, CTOMMOCTh TOBApOB U
YCIIyT, HaJIOTH, 33J1a4¥ U3 00JIaCTH yIpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTABJIATH BBIPAXKEHUS, YpPaBHEHHS, HEPaBEHCTBA M HX
CUCTEMBI IO YCJIOBUIO 3a/layH, MUCCJIEN0BaTh IOJYUYEHHOE pEIlIEeHUuE U
OLICHMBATh TMPaBAOMOJO0OHOCTh PE3YyJIbTAaTOB; YMEHHE MOJEIHPOBATh
peajbHBIE CUTYyallMM Ha SI3bIKE MATEMATHUKH; COCTABIISITH BBIPAKEHMSI,
ypaBHEHHUs, HEPABEHCTBA M WX CHUCTEMBI MO YCIOBUIO 3aJayH,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEINW C HCIOJb30BaHHWEM aIrmapara

anreOpbl, HHTEPIPETUPOBATH MOJYUYSHHBIH pe3yIbTarT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apudMeTHuecKoe, MeIuaHa,
HaumOoJblllee W  HaUMEHbIllee 3HA4YeHMs, pa3Max, JUCHepcus,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOrO HaboOpa; yMEHHe U3BJIEKaTh,
MHTEPIPETHPOBATh HMH(OPMAIMIO, TPEACTABICHHYIO B Taliumax, Ha
auarpammax, rpadukax, OTpakarolyto CBOMCTBa pealbHbIX MPOLIECCOB U
SIBJIGHUH; MPEACTaBIATh NH(OPMALIHMIO C TOMOIIbIO TAOJIUI U TUarpaMm;
HCCIIEI0OBaTh CTaTUCTUYECKHE [aHHBIE, B TOM YHUCIIE C NPUMEHEHUEM
rpaguyeckux METOJOB U  DBJEKTPOHHBIX CpEACTB; TIpaduyecku
UCCIIeIOBaTh COBMECTHbIE HAOJIOAEHUS C IOMOIIBIO  JUarpaMm

paccenBaHys U JINHEWHON PETpeccuu



10

YMeHue OnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT W CIIy4ailHOE
cOOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C MHCIOJIb30BaHMEM TIpaUuecKuX METOJIOB; NPUMEHATh
(bOopMyIIBl CIIOKEHHUS] M YMHOXXEHHUSI BEPOSTHOCTEH, (OPMYITy MOITHOM
BEPOSATHOCTH, (popmyity bepHyim, komOuHAaTOpHBIE (GaKThl U (HOPMYJIBL;
OLICHHMBATh BEPOSTHOCTH pEalbHBIX COOBITHI; yMEHHE OINEepUpOBaTh
MOHATHAMM: ClIy4yailHash BEIWYMHA, PpaCIpelelICHUE BEpOATHOCTEH,
MaTeMaTUYECKOE OXKUJAHUE, ITUCHEPCUS U CTAHJAPTHOE OTKJIOHEHHE
CllyuallHOM BeNMYMHBI, (QYHKUMH pacupefeneHuss | IJIOTHOCTH
PAaBHOMEpHOT'O, II0KA3aTEJIbHOTO U HOPMAJIBHOIO paCIpEACIICHU;
YMEHHE UCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pPacCIpElCIICHuN Ui
peleHust 3agad; 3HAKOMCTBO C TOHSATHSAMM: 3aKOH OOJBIIMX YHCEN,
METOZbl BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHUE MPHUBOAUTH IMPUMEPHI
NPOSIBJIICHUSI 3aKOHA OOJBIIMX YHCET B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHCIO COYETAaHWH, YHCIO IEpecTaHOBOK; OMHOM HploTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI M paccyKICHUs Ul PELIeHUs 3aa4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOJTYUEHHBIH Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIa, IUIOCKUM Yro,
JNBYTPAaHHBIA yTOJ, TPEXIPAHHBIA yroJ, CKPEIIMBAIOIINECS TNpPSIMbIE,
MapauieIbHOCTh U MEPHEHANKYJISIPHOCTh MPSIMBIX U IIOCKOCTEH, Yrou
MEXIy NPAMBIMH, YTOJd MEXAY NPSIMON M IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JIO TUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSAMBIMH, PACCTOSIHUE MEXY ITUIOCKOCTAMM; YMEHUE HCIIOIb30BaTh MPH
pelIeHnr 3a1a4 u3y4deHHbIe (AaKThl M TEOPEMbI IUIAHUMETPUU; YMECHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpA; CTPOUTh
MaTeMaTHYE€CKUE MOJIEIU C IOMOIIbI0 TE€OMETPUUYECKUX TMOHATHH U

BCJIMYMH, PCIIAaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa9n

YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAb (PUTypbl, 00BEM (UTYPBHL,
MHOTOI'PaHHMK, MPABUJIbHBII MHOTOTPAHHUK, CEYEHHE MHOTIOIpaHHMKA,
Ky0, Tapajuiesienuneja, Npu3Ma, NupaMuia, (Gurypa u TOBEPXHOCTH
BpallleHHs], UWIMHIpP, KOHYC, wap, cdepa, Mmiomaas cepsl, ImIomanb
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHycCa, IWIMHApA, 00BEM KyoOa,

npsAMOYT'OJIbHOTO TapaJulCJICIuieaa, MmUupaMuabl, HTPHU3MbI, HNUJIHWHApPA,
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13

KOHYycCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyca W IWIMHIPA,
MapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromascs c@eppl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MOBEPXHOCTH
BpAILICHUs, UX CEUEHUS, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHATh CBOMCTBA F€OMETPUUECKUX (PUTYP, CAMOCTOATEIHHO
(bopMyIHpOBATH OIMpPEACIEHUS U3YyYaeMbIX (UTYp, BBIABUraTh TMIIOTE3bI
O CBOMCTBax M MpPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH HIIU
OIpoBepraTb MX; YyMEHHE IPOBOAUTH Kiaccupukauuro ¢uryp 1o
Pa3NUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JONOJIHUTEIbHBIC

MOCTPOCHHSI

YMeHHne omepupoBaTh TOHSATHSIMH: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNbHbIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MOA00Ms, TOMO00HBIE (GUTYPHI; YyMEHHE
pacmo3HaBaTh paBHBIC U MOJMOOHBIE (PUTYpPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYype; HUCIOJIB30BaTh T€OMETPUYECKHE OTHOIICHUS
MpH PEIICHUU 3a7a4; HAXOIUTh T€OMETPUYECKHE BEIUYHMHBI (IIMHA,
yroji, IUIomaab, O0BEM) MpPH pemieHWH 3a7ad W3 JPYTuX y4eOHBIX
MPEIMETOB M U3 PEANbHON JKU3HH, YMEHHUE BBIYHCIISATH T€OMETPUUIECKUE
BEJIMYUHBI (JUTMHA, YTOJ, IJIOMAaab, OOBEM, IUIONIAAL TOBEPXHOCTH),
UCTIONIB3Ysl M3YYCHHBIE (OPMYIBI M METOJBI, B TOM YHCIE: IUIONIAlb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMAAb Cepsl;
00BEM Ky0a, MPSMOYTOIBHOTO TMapalljieNienuIeaa, TUPAMHIbI, TTPU3MBL,
WINHApA, KOHyCa, IIapa; yYMEHWE HaxOIHWTh OTHOIICHHE OOBEMOB

noJ00HBIX (UTyp

YMeHue onepupoBath MOHATUSAMU: MPSMOYTOJIbHAS CUCTEMa KOOPIMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIO, Pa3joXKEHHEe BEKTopa Mo 0a3ucy,
CKaJIIPHOE TIPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHUE, YTOI MEXKIY
BEKTOpPAMH;, YMEHHE HCIOJB30BaTh BEKTOPHBIA U KOOPAUHATHBIA METO]
JUISL pEIICHUS TEOMETPUUYECKHX 3aJad M 3a]ad  JpPYrux ydeOHBIX
MIpeIMETOB

YMenue BbIOMpaTh TOAXOMAIIMA METOA MJisg pelIeHHus 3a7auu;
MOHUMAHHUE 3HAYMMOCTH MAaTEeMaTUKU B U3YYECHUU TPUPOJHBIX U
OOIIECTBEHHBIX ~MPOIIECCOB U  SBICHUH; yMEHHE pacrno3HaBaTh

MMPOABJICHUC 3aKOHOB MAaTCMATUKH B HCKYCCTBC, YMCHHC IIPUBOAUTH



IPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCUMCKOM M  MHUPOBOU

MaTeMaTHYECKOU HAyKU



HEPEYEHD 2JIEMEHTOB COAEPKAHWUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yycna ¥ BEIYUCICHUS
Harypanbnsie u nienbie yncna. [Ipu3Haku AenMMOCTH HETbIX YUCET

Pammonaneueie  umciaa. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOHM, TPOLEHTHI,

OeCKOHEUHBIE NepuoaANYCCKUC ,Z[pO6I/I

ApudmMernuecknii KOpeHb HATypaJbHOU cTeneHu. JIeHcTBUA ¢ aprupMEeTHUECKUMHU

KOPHSIMU HaTypaJIbHOU CTEIIEHU

Crenenb c 1esbIM MoKa3zaTesneM. CTeneHb ¢ paluoHaIbHBIM MoKa3aTeneM. CBoMcTBa

CTCIICHHU

CuHyc, KOCHMHYC M TaHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,

apKTaHI€HC YHCJIOBOIO apryMeHTa
Jlorapudm uucna. /lecsTuyHble U HaTypajbHbIE JOrapupMbl

JeiictButenpHble uyncia. ApupMeTHUeCKHEe Onepanuu ¢ JACWCTBUTEIbHBIMHU
yucinaMu. [IpubnnxEHHble BBIYUCIIECHNS, PaBUjla OKPYIJIEHUS, IPUKHUKA U OL[CHKA

pe3ynbTaTa BRIYUCICHUN

[IpeoOpazoBanme BeIpaXKeHUH

KommiekcHble uncna

VYpaBHEHUS U HEPABEHCTBA

Llenbie u 1pOOHO-pAIIOHAIEHBIC YPaBHEHHUS
HppauuroHanbHble YpaBHEHUS
Tpuronomerpudeckue ypaBHEHH

[Toka3zarenbHbIE U JOTapUPMHUUECKUE YPaBHEHHS
Llenbie u 1pOOHO-paIOHANIEHBIE HEPAaBEHCTBA
HppauyroHanbHbIE HEPABEHCTBA

[TokazarenbHbIE U TOTaprUPMUUECKIE HEPABEHCTBA
TpuronomeTpuyeckrue HepaBeHCTBA

CucTtemMbl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu



2.1

3.1

32

3.3

3.4
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3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1

6.2

6.3

7.1

Marpuua cucteMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpULbl

OyHKIMH U TpaduKe
@Oyukius, crnocodbl 3amanus ¢yHkuud. ['paduk (yskiumn. B3zaumuo obOpatHbie
¢byuknun. YétHble 1 HeUETHBIC QyHKIMU. [leproandyeckue GpyHKITMN

OOnactp ompeneneHuss W MHOXeCTBO 3HaueHWi (yHkmun. Hymu ¢yHknum.
[IpoMexXyTKH  3HAKOIOCTOSIHCTBA.  [IpOMEXYTKHM  MOHOTOHHOCTH  (DYHKIIHH.
Maxkcumymbl ¥ MHHUMYMBI ¢GyHKOud. Hawnbonbinee u HauMeHbIee 3HAYCHHE

(GYHKIMU Ha IPOMEXYTKE

CreneHHas (yHKUMS C HaTypaJbHbIM M LEJbIM TOKa3zareneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa U rpaduK KOpHs 7-Oi CTENEHU
Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaduKu
[Toka3zarenbHas u norapupmMudeckas GyHKIIMU, X CBOHCTBA U TpaQUKH

Touku paspeiBa. AcuMnToThl rpaduxoB Qynkumit. CBoiicTBa  (QyHKUUH,

HENPEPBIBHBIX HA OTPE3KE

ITocnegoBaTeILHOCTH, CIIOCOOBI 3aJaHus IIOCIIEOBATEILHOCTEH
Apudmernueckast 1 reoMmerpuueckas rnporpeccuu. opmyria cI0KHBIX TPOLEHTOB
Havana matemaTn4eckoro aHaiamsa

[TpousBonnas Gpynkuuu. [IponsBoaHbIe 3IeMEHTAPHBIX QYHKIUN

[IpumeHeHHe TPOM3BOAHON K HMCCIEIOBAHUIO (PYHKUMI HAa MOHOTOHHOCTH U
9KCTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaMMEHBUIET0 3Ha4eHUs (QyHKIUM Ha

OTpE3Ke

[TepBoobpaznas. MuTerpan

MHoskecTBa U JIOTHKa

MHoecTBO, onepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BenHa
Jloruka

BeposiTHOCTB 1 cTathcTHKa

OnucarenpHas CTaTUCTHKA

BepositHoCTh

KomOunaropuka

I'eomerpus

@urypsl Ha IJIOCKOCTH



7.2
7.3
7.4
7.5

[IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE
MHOrorpaHHuKu
Tena u TOBEpXHOCTH BpalCHUS

Koopaunatsl 1 BEKTOPBI



YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://100ballnik.com/
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