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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIJBUIATh M OIpPOBEpPrarb TUIIOTE3bl HENOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOydYaloIMXCS HPU H3YUYEHUU TIEOMETPHH, Kak
cocTaBJsifoOLIEN NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, crelM(UUHBIX F€OMETPUH, U HEOOXOAMMBIX JJIsl YCHEIIHOTO Ipo(eCcCHOHATbHOIO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UIypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHHE NOHATHMHOro ammapara 1o pasaeny «CrepeoMeTpus» ydeOHOro
Kypca reéOMeTpHUH;

(dbopMupoBaHHE yMEHHsI BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PEIlIeHUs 3a1a4;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHUMAHUS POJIM AKCUOMATHKU IPU IPOBEICHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMHU JI0KAa3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM CoJep’KaHheM, (opMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcsi, NO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHUH JAPYTUX y4eOHBIX MPEAMETOB, NMPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUU Ha yriayonEéHHoM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yjabTaTaM  OCBOEHUS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHHE T'€OMETPUYECKUMU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO U3yYeHUs MaTeMaTHKH ¢ Y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
11 KJIACC

Tena Bpamenust

[loHsTHSA: UMIMHAPUYECKAs TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTh, CQepruecKas
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LMIUHAP, KOHYC, YCEUEHHBIN
KoHYC, chepa, map. BzaumHoe pacnonoxenne chepbl U IIOCKOCTH, KacaTelbHasl TIOCKOCTh K
cdepe. M300paxkeHne Ten BpaleHus Ha IIOCKoCcTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cdepsl u mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTrOJIBHOTO
napajuienenunena U ciaeactBus u3 He€. OObEM NMpSIMOM M HAKIOHHOW TMPHU3MBI, HUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa 1 MapoBOro CErMeHTa.

KomOuHammm Tenm BpalieHuss W MHOTOTpaHHWKOB. Ilpu3ma, BmmcaHHas B LWJIMHID,
omnucaHHas okoJio muiuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteo. Kacanue mapa u
cdepbl I0CKOCThIO0. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cPephl, BIUCAaHHON B
MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

[Inomanas MOBEpXHOCTH IMJIMHApPA, KOHYca, Iuiomans chepsl u e€ yacrei. [logobue B
npoctpaHctBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOJOOHBIX  (UTYP.
[IpeoGpa3oBanue mnomobus, romoteTus. PemieHne 3amad Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEpEOMETPUUYECKUX METOJIOB.

[locTpoeHune ceuyeHWit MHOTOTPAaHHUKOB M TEJ BpalleHMs: CEUYEHUS IHIMHIpA
(mapasmaenpbHO W TEPICHAUKYISIPHO OCH), CEUYCHHS KOHyca (MmapaulelibHble OCHOBAHHUIO M
MPOXOJIALINE Yepe3 BEpUIMHY), CEYEHHsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CIIENOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Hajl BeKToOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTO yMHOKeHUs. [IpsmMoyronbHas cucTtemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpHU
pElIeHUH TeOMETPUUECKUX 3a/1a4.

JBrKeHHMsI B IPOCTPAHCTBE

JlBwxkenust mpoctpanctBa. OtoOpakeHus. [IBwxkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABIKCHUH. BUIbl ABWKEHUN: MapasieNbHBIA IMEPeHOC, LEHTpajdbHas CUMMETpUs,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeoOpazoBanus mono6us. [Ipsmas u chepa
Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «(I'EOMETPUS»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTAHME:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIHMK 00YJArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUICKOro oOIIecTBa, MPEJCTABIEHUE O MaTeMaTHYECKMX OCHOBaX (PYHKUHMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, ABJIEHUH, IPOLEAYp I'Pa)XAaHCKOro oOiiecTBa (BbIOOPHI, OIPOCHl U JIPYroe),
YMEHHE B3aUMOJEUCTBOBATh C COLIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C MX (PYHKUIUSMU U
Ha3HA4YCHUEM;

2) maTpuoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUNCKOM TpakJIaHCKONW HIEHTHUYHOCTH, YBAXEHMSI K MPOIIJIOMY U
HACTOSIIEMY POCCHMCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHMSM POCCHUHCKUX
MAaTE€MAaTHUKOB M POCCHMCKON MAaTEMAaTHYECKOW IIKOJIBI, MCIIOJIb30BAHUE ITUX JOCTHIKECHUN B JIPYTrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE IYXOBHBIX IIEHHOCTEH POCCHUICKOrO0 Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHs, ITUYECKOTO MOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAYKH U
JEeSITeNIbHOCTBIO YIEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

JCTETUYECKOEC OTHOIIEHHE K MHUPY, BKIKOYas 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEUICHUH, pacCyXAEHUH, BOCIPUUMYHMBOCTb K MaTEMAaTUYECKUM acCHEeKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

C(OPMHPOBAHHOCTh YMEHHUsS NMPHUMEHATh MaTeMaTHMUYECKHE 3HAHMs B MHTEpecax 370pOBOrO U
Oe3omacHoro o0pasa »KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pOBbIO (30pOBOE IUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, peryisipHas (pu3HyecKas aKTUBHOCTB), (pU3NYECKOe
COBEPUICHCTBOBAHUE IIPH 3aHATHUIX CIIOPTUBHO-03J0POBUTEIIBHON EATEIBHOCTBIO;

6) TpyaoBoe BociuTaHMe:

TOTOBHOCTb K TpPYIy, OCO3HAaHUE LEHHOCTH TpPYIOJIIOOMs, MHTEpEC K pasIMYHbIM cdepam
po(heCCUOHAIBHON JIEATENIbHOCTH, CBA3aHHBIM C MAaTeMaTHKOH M €€ MpPUIIOKEHUSIMH, YMEHUe
COBEpILaTh OCO3HAHHBIM BBIOOP Oynyiield mpodeccuu M peanu3oBbIBaTh COOCTBEHHbIE >KU3HEHHbIE
IUTaHbl, TOTOBHOCTb M CIHOCOOHOCTh K MaTeMaTH4ecKOMYy OO0pa3oBaHHIO M CamMOOOpa30BaHUIO Ha
IIPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHHUU MPAKTUYECKUX 3a1ad
MaTeMaTU4ECKON HaIPaBJIECHHOCTH;

7) 3K0JI0THYECKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh  3KOJOIMYECKOW  KyJAbTYpbl, I[OHMMaHUE  BIHUSHHUS  COLIMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHOMN U COLMAIBHON Cpe/ibl, 0CO3HAHHE III00aTbHOTO
XapakTepa HKOJOTHYECKUX MpoOJIeM, OpUEHTalUsl Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HaHUM Uit
peleHus 3a7a4y B 00JacTH OKpy»Karollel cpe/ibl, MIIaHUPOBAHUE MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX
MIOCJIEACTBUH JUISl OKPYXKAIOUIEH cpenpl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHUPOBAHHOCTh MMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOM MpaKTHKH, MOHMMaHHE MAaTeMaTHYeCKOM Hayku Kak chepbl deIoBedecKOi
JESITEIbHOCTH, 3TANlOB €€ pa3BUTUSA M 3HAYMMOCTH JJIs Pa3BUTHS LIMBWIN3ALMH, OBJIAJEHUE A3BIKOM



MaTeMaTUKH M MaTeMaTH4YeCKOI Ky.HBTypOfI Kak CpCACTBOM TIIO3HAHUA MHUpA, TOTOBHOCTH
OCYIICCTBJIATL MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO WU B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1oruyeckue neicTBus:

BBISIBIISITh M XapaKTEPU30BATh CYIIESCTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX OOBEKTOB, MOHSATHUM,
OTHONIICHWA MEXJy TMOHATUAMH, (OPMYIUPOBATH OMPEACICHUS TOHSITHH, YyCTaHABJIMBAThH
CYIIECTBCHHBI MPHU3HAK KJIACCU(PUKAIINN, OCHOBAaHUS JUIsi OOOOIICHHS W CpPaBHEHUS, KPUTCPUU
MTPOBOIIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPa3OBBIBATH CYXKJICHHS: YTBEPIUTCIBHBIE H
OTpHUIATEIIbHBIC, SJMHIUYHBIC, YACTHBIC B O0ITUE, YCIOBHBIC,

BBISIBIISITH MAaTEMATHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHSI B (paKTax, JaHHBIX,
HAOJIIOJICHUSX W YTBEPXKJICHUSAX, TMpeiaratb KPUTCPUU JUIS BBISBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JeNIaTh BBIBOJBI C WCIOJB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUSHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MAaTEMATHUSCKUX YTBEPKICHHUH (MPSMbIE H OT
MIPOTUBHOTO), BBICTPAaUBATh APTYMEHTAIUIO, TIPUBOIUTH MPUMEPBI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

BBIOMpATh CHOCOO pemnieHus ydeOHOW 3anayu (CpaBHMBATh HECKOJHKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrble ncciieqoBare/ibCKue 1eHCTBHSA:

HCIOJIb30BAaTh BOMIPOCHI KaK MCCIEN0BATEIbCKUN HHCTPYMEHT MO3HAHMS, (GOpMYIHpOBaTh
BONPOCHL, (UKCHUpYIOLME MPOTUBOpEUHE, MpodiieMy, yCTaHAaBIUMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTH CAMOCTOSITEJIBHO CIITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE TI0 YCTAHOBJICHHUIO
O0COOCHHOCTEl MaTeMaTH4eCcKOro OObEeKTa, SBJICHMSI, MPOIECcCa, BBISIBICHHUIO 3aBHCHUMOCTEH MEXIy
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMY;

CaMOCTOSITENIBHO (pOPMYIHPOBaThH O0OOIIEHHS M BBIBOABI IO pe3ylbTaTaM IPOBEIEHHOTO
HaOJIIOJICHUS, WCCIIEOBAaHMS, OLIEHHWBATh JIOCTOBEPHOCTh IMOJYYEHHBIX pE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXHOE PA3BUTHE IMPOLIECCA, & TAK)KE BBIABUTaTh MPEANOJIOKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBIIAITH JAeQUIUTHI MH(GOPMAllMU, JAHHBIX, HEOOXOMUMBIX IJii OTBETAa HA BOMPOC U MAJIs
pelIeHus 3a/1a4H;

BBIOMpaTh ~ MHPOpPMAIIMIO M3  HCTOYHMKOB  Pa3jMYHbIX  THUIOB,  aHAIM3HPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BHIOB U (OPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh HMH(OPMAIIHIO, MPEACTABIATh €€ B PA3NUYHBIX (opMax, WIUTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TT0 CAMOCTOSITENIEHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCcTBUS
Oo0menue:



BOCIIpUHUMATH U q)OpMy.HI/IpOBaTL CYXXICHHA B COOTBETCTBUU C YCIIOBUAMU U LICIISIMU OGH.[CHI/IH,
SICHO, TOYHO, I'PAMOTHO BLIPpAKaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M IHUCBMCHHBIX TCKCTAaX, OABATbhb
IIOSICHEHHUS 110 X0y pEeLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YyJIbTaT;

B XoZe OOCYXIEHHs 3aJaBaThb BOIPOCH IO CYIIECTBY OOCYXIAeMOW TEeMbI, MpPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb MJACH, HALCICHHBLIC Ha IIOUCK PpPCHICHUA, COIIOCTABJIATH CBOH
CYXKACHHUA C CYXICHHAMU [JPYIrux Y4YaCTHHUKOB JguUaliora, 06Hapy)KI/IBaTB pasiiniuce M CXOACTBO
MO3UINH, B KOPPEKTHOU (hopMe (GOpMYyITUPOBATH Pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

NpCACTAaBJIATE PE3YJIbTAaThl PCUHICHUA 3aJadd, OKCICPUMCHTA, MCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (hopMaT BBICTYIUICHUS C YYETOM 3ajad IMPE3CHTAUU U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTaBIIATh IUIAH, AQJITOPUTM pENICHHUS 3aJad¥, BBIOMPATh CHOCO0 peIIeHUus C Y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOJXKHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTUPOBATH
BAapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJLIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEIHHOW pedIIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUH WU
MBICIIUTEIBHBIX TIPOIECCOB, WX PE3YJIbTATOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3yJsibTaTa pelieHus MaTeMaTHIeCKON 3a/1auH;

MPEIBHUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh TIIPH PEIICHWH 3aJad, BHOCHTH
KOPPEKTHUBBI B JIESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAaWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3Y/IbTaTa LU U YCIOBUSIM, OOBSICHATh IPUUUHBI JOCTHKEHUS WU
HEJOCTHKEHHSI PE3YyJbTaTOB JIEATEIBHOCTH, HAaXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MOHUMATh W HCIOJIB30BaTh IMPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYAJIbHONW paboThl MpHU
pelieHny yueOHbIX 3a7a4, MPUHUMATh 1eJIb COBMECTHOM NIEATENbHOCTH, MIAHUPOBATH OPraHU3aIUI0
COBMECTHOM PalOThI, pacipeessaTh BUABI padoT, JOrOBapuBaThCs, OOCYXKAATh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCYXACHHS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HUHBIE), BBIMIOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM ACUCTBUSA C APYTUMU
YJieHaMUd KOMaHJIbl, OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMIA MPOAYKT IO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K koniy 11 kinacca oOyyaromuiicss HaydYuTCs:

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C LHWJIMHIPUYECKOH, KOHMYECKOW U
cepuueckoil MOBEPXHOCTIMHU, OOBACHATH CIIOCOOBI MOJTyYEHHUS

® ONEepUpPOBATH MOHATHUAMH, CB3aHHBIMH C TeJIAMH BpAIIECHUSA: HWIMHAPOM, KOHYCOM, chepoit
U I1apoM;

® pacro3HaBaTh Tesa BpalleHus (LMJIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
MOJTydEHUs TeJl BPALCHUS;

e KJaccu(UIMPOBATH B3AUMHOE PACIIOJIOKEHHE Cephl U TIIOCKOCTH;



BBIYUCIIATh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJl BpAllleHUs, O0BEMBI U IUIOMIAAN
MOBEPXHOCTEM MHOTOIPAHHUKOB M TEJ BPAIEHUS, T€OMETPUUYECKUX TEJI C MPUMEHEHUEM
opmyu;

CBOOOJHO ONEPHUPOBATh MOHITUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH Tell BpalleHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMICAHHBIN B c)epy U OMHMCAHHBIN O0KoJIO cdepsl, chepa,
BMHMCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPAILICHMUS;

BBIYHCIISATH COOTHOIICHHSI MY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMH TIOTIOOHBIX TEIT;
n300paxaTh U3ydaeMble (DUTYpPHI, BBIOJIHATH (BRIHOCHBIC) IJIOCKHE YEPTECIKUA M3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHUS TEJ BPAIICHHS;
W3BJIEKaTh, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh WH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKHUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH TIOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OTIEPALMU HAJl BEKTOPaMU;

3a/1aBaTh TUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

periaTh TeOMETPUYECKHE 3aJ]a4il Ha BBIUMCIECHUE YTIIOB MEXY MPSIMBIMU U TUIOCKOCTSIMH,
BBIYUCIICHUE PACCTOSHUN OT TOYKU 0 TUIOCKOCTH, B IIEJIOM, Ha MPHUMEHEHHWE BEKTOPHO-
KOOPJAMHATHOTO METOJIa TIPH PEIICHUH;

CBOOOJIHO OTIEPUPOBATH TMOHSATHUSMH, CBSI3AHHBIMUA C JIBIDKCHHEM B TPOCTPAHCTBE, 3HATh
CBOICTBA JIBIOKEHUN;

BBITIOJTHATH U300payKEHNUSI MHOTOTPAHHUKOB W TEJ BpallleHUs TP MapauIeIbHOM TMepeHoce,
LEHTPAIBbHON CHUMMETPHUH, 3E€PKATBHOM CHUMMETPUH, MPU TOBOPOTE BOKPYT MPAMOI,
npeoOpazoBaHus OI00MS;

CTPOUTH CEYEHHS] MHOTOIPAaHHUKOB M TE€J BpAIICHHUS: CEUECHUS LWIMHIpa (mapauieIbHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHUsl KOHYyca (MapaieIbHble OCHOBAHHUIO M MPOXOSIINE Yepes
BEpIINHY), CEUCHUS 11apa;

WCIOJIb30BAaTh METOJbl TOCTPOEHHUS CEYEHM: METOJ CJel0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JOKa3bIBaTh FT€OMETPHUECKHUE YTBEPKIACHMUS,

NPUMEHSITh reoMeTpudyeckue (GakThl s pPELIEHHs  CTEePEOMETPUYECKHMX  3ajad,
MIPEIOIaralouX HECKOJIbKO [IaroB PEeIIeHUs, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM
1 HEeSIBHOM (opMe;

pemiath 3aJayd  Ha J0Ka3aTelbCTBO MAaTEMaTHYeCKMX OTHOIICHHH U HaXOXXICHHE
reOMETPUYECKUX BEJINYMH;

MPUMEHSITh MPOrPaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IPH
PELICHUH CTEPEOMETPUUYECKUX 33/1aY;

MPUMEHSTHh MOJYYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH, aHAIM3UPOBATh U OLIEHHWBATH
peanbHble CUTYallMM, NMPUMEHATh H3yUYECHHbIE NOHSTHS, TEOPEMBI, CBOWCTBa B IpoLEcce
MOUCKA PelIeHUs] MaTeEMaTHIeCKU CPOPMYITHUPOBAHHON MPOOIEMBbl, MOIEIHPOBATH PeabHbIC
CUTYyallUM Ha S3bIKE T€OMETPHUH, HMCCIEAOBATh IMOCTPOCHHBIE MOJEIU C HUCIOJIb30BAaHUEM
TeOMETPUUECKUX TMOHATHI W TeopeM, ammapaTa aireOphl, pemaTh MPaKTHYECKHe 3aaadu,
CBSI3aHHBIE C HAXOXKJACHUEM IT'€OMETPUUECKUX BEJIIMUNH;

MMETh TPEJCTaBIEHUS 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUM KaK COCTABHOW YacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHaIUTHYECKAs] TEOMETPUS 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CHUCTEMaTH3aIus 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpYTJIBIX TEJ
6 JIB>KeHMst 5 1
7 [ToBTOpEeHME, 0600IIEHNE U 17 5
cUCTeEMAaTU3aIys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoka KoJsinyecTBo yacoB Mara DJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IlpakTuyeckue | H3ydYeHuss | LHPpPoOBbIE
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
2 [ToBTOpenue tems! "CkansgpHoe 1
MIPOU3BEACHNUE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEKly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHUE TemMBI "YpaBHEHNE TPSAIMO, 1
MIPOXOJAIEN Yepe3 1BE TOUKHU"
5 YpaBHEHHE ITIOCKOCTH, HOPMAJb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE ITIOCKOCTH, HOPMAJb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JluneliHble HEPABEHCTBA, JIMHEHHOE 1
MIPOrpaMMUPOBAHHE
9 JluneliHble HEPABEHCTBA, JIMHEHHOE 1
MIPOrpaMMUPOBAHHE
10 AHaTUTHYECKHE METOIbI pacyéTa yria 1
MEXAY NPSIMBIMU B MHOTOTPaHHUKAX
11 AHanUTUYECKUE METOIbI pacuéTa yria 1
MEXY MIIOCKOCTSIMH B MHOTOT'PaHHUKAX
12 dopmyra pacCTOSHUS OT TOUKH JI0 1
IJIOCKOCTH B KOOPAMHATAX
13 HaxoxzaeHne paccTosHUI OT TOYKHU 10 1
TJIOCKOCTH B KyOe
14 HaxoxzaeHne paccTosHUI OT TOYKHU 10 1
IUIOCKOCTHU B NMPaBWJIBHON IHpamMuie
15 KonTponpHas pabota "AHanuTHuecKas 1 1




reoMerpus’”

16

CeucHus MHOTI'OI'paHHUKORB: CTAHAAPTHLIC
MHOT'OI'paHHUKHU

17

CeucHus MHOTI'OI'paHHUKOB: MCTO/J] CJICA0B

18

CequI/m MHOFOFpaHHI/IKOB: CTaHIlapTHI)IG
IUIOCKOCTH, TIEPECECUEHUS NPSIMBIX U
IJIOCKOCTEN

19

[TapannenpHble NPSIMBIE U TIOCKOCTH:
NapaJuICIbHbIE CEUECHUSI

20

[TapannenpHble NPSAMBIE U TIIOCKOCTH:
pacy€T OTHOUIEHUH

21

[TapannenpHbIe NPSAMBIE U TIIOCKOCTH:
YIJIbI MEXAY CKPEIIMBAIOIIUMHUCS
NPSAMBIMU

22

[lepnieniuKynspHbIE MPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphl
HEPIECHIUKYIAPHBIX IUNIOCKOCTEN 1
IPSIMBIX, CHAMMETPUHY MHOTOI'PaHHUKOB

23

[lepnieHiuKynspHbIE MPSIMBIE U
IJIOCKOCTHU: TEOpEMa O TpeX
MIEePIEeH IUKYIIsIpax

24

[lepnieHiuKynsapHbIC MPSMBIC U
IJIOCKOCTH: BBIUMCIICHUS JUIUH B
MHOTOTpPaHHUKAX

25

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJILHUKOB, (POpMYJIbI 1151
TJIOIAIEH, COOOPaKEHHMS 110 100U

26

[ToBTOpEHue: momamm
MHOTOYTOJILHUKOB, (POpMYJIbI 1151
TIonaien, cooOpakxeHusl Mo a00ust

27

[ToBTOpEHUe: mIomaIH
MHOTOYTOJILHUKOB, (DOPMYIIBI JISI
TIonaaen, CooopakxeHusl moa00us

28

IInomagu ceyeHui MHOT'OI'PAHHUKOB!




TUTOIIA/IU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaxeHMs MOa00us

29

[Inomany ce4eHU MHOTOTPaHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOPaXKEHHUS IOI00MS

30

KonTtponsHas padota "[loBTopenue:
MHOTOT'PaHHUKH, CEYCHUS
MHOTOTpPaHHUKOB"

31

O6béM Tena. O0beM MPSIMOYTOJIBHOTO
napajuleenunesaa

32

3agaun 00 yIBOEHUHU KyOa, O KBaJpaType
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeomeTprueckre 3a/1a4u, CBA3aHHBIC C
00BEMOM MPSAMOYTOJIBHOTO
napauIeIenunesaa

34

[Ipuknagaeie 3a1a9n, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMa MPSIMOYTOJILHOTO
rapajuieJenuIea

35

O06BEM IPSIMOI TPU3MBI

36

CrepeoMeTpHuecKue 3a/1aui, CBSI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IPSIMON TPU3MBI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSMOI TPU3MBI

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEmM
HAaKJIOHHON IPU3MBI

39

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro unrerpaia. O0bEM
MIUPaAMU/IBI

40

®opmyna 00bEMa MUPaAMHUIBL.
OTtHomeHne 06beMOB MUPaMUJ € 0OIIUM
yIioM

41

®opmyna 00bEMa MUPaMHUIBL.
OTtHoueHne 06beMOB MUPAMUJ € OOLIUM




yIJIOM

42 CrepeoMeTpHUECKUE 3a]1a4l, CBA3aHHbIE C
00BEMaMU HAKIIOHHOM MTPHU3MBI

43 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
00BEMaMU THPaAMUIBI

44 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbBIE C 00BEMOM HAKJIIOHHOMN
TIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 00bEMOB. Beiuncnenue
PacCTOSIHUS JI0 TIOCKOCTH

47 KonTtponpHas padota "O0bEM
MHOTIOrpaHHHUKa"

48 [unuaapudeckas MOBEPXHOCTD,
00pasyronue MHINHIPUIECKON
MTOBEPXHOCTHU

49 Humuuap. [psmoit KpyroBo UATUHAP.
[Tnomaas MOBEPXHOCTH HMJIMH]IPA

50 Konndeckas moBepXHOCTh, 00pa3yromue
KOHUYECKOU moBepxHOCTH. KoHyc

51 Ceuenune KOHYyca TUIOCKOCTBIO,
napajuIeNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaabe 60KOBOY MOBEPXHOCTH H
TIOJIHO MOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOY MOBEPXHOCTH H
TIOJIHO MOBEPXHOCTH KOHYCA

55 CrepeoMeTpHuueckue 3aJ1auu Ha
JI0Ka3aTeNbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEYCHHM UIIMH]IPA, KOHYyCa

56 CrepeoMeTpHuueckue 3aJ1auu Ha

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,




IMOCTPOCHUEM CEYEHUN LIWIMHAPA, KOHYCA

57

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61

Ilepeceuenue cdepsl 1 mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [Tnomanp cheps u e€
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyeCcKHe 3a/1a4u HA
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
CBsI3aHHBIE CO chepoi U 1IapoMm,
MTOCTPOCHUEM UX CEYEHHH MIOCKOCTHIO

65

CrepeoMeTrpuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cEepoi U MapoM,
MTOCTPOCHUEM HUX CEYEHHH MIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
cthepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC MTOA00US

68

Paznuunsbie KOM6I/IH8.I_II/II/I TCJI BpallICHUS U
MHOT'OT'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaieHus"

70

3agauu o Teme ""Tena U MOBEPXHOCTH
BpaieHus"




71

KonTtponeHas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
MMpsAMOro NUJIMHApPA

73

Brrunciienne 005EMOB TEI ¢ IOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHYyca

74

TTimomam OOKOBOM U TIOJTHOM
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUeCcKUE 3a/1a4l, CBS3aHHbIE C
BBIYMCIIEHUEM 00bEMOB LIWIIMH/PA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
IJTIONI[A 1 TOBEPXHOCTEN Ten"

77

O0BEM mapa U mapoBOro CEKTOpA.
Teopema 06 00nEme mrapa. [Tnomaas
cdeprl. CTepeoMeTpHUIeCcKIe 3a1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
nrapa, apoBOTro CErMEHTa M IapOBOTO
CeKTOpa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
101mabo cepbl. COOTHOMICHUS MEXKTY
IIJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMH
O0T0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu moo0uu.
CrepeoMeTprYECKHUE 3a/1a4M, CBI3aHHbBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
TOBEPXHOCTEN

80

KonTponsnas pabora "[Inomaau
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TN

81

JIBr>keHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>xkeHus ¥ paBeHCTBO ¢uryp. OOmmue




CBOMCTBA JIBKEHUHN

82

Bupl 1BukeHMIA: TapauieIbHbII
MEPEHOC, LICHTPAJIbHASL CHMMETPUS,
3epKajJbHasi CAMMETPHS, TIOBOPOT BOKPYT
IPSIMOM

83

[Ipeo6pazoBanwms mogoous. [Ipsmas u
cepa Diinepa

84

FCOMeTpI/ILIGCKI/IC 3aaa4i Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbnas padota "BekTops! B
npocrpaHcTee”

86

O6o6mmaromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[TapamienbHOCT NPSMBIX U MIJIOCKOCTEN
B IPOCTPAHCTBE"

87

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUI:
"Bektopsl B mpocTpancTse"

88

Ob6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"Bektopsl B mpocTpancTse"”

89

O6o06matomee moBropeHue 11 moHATHIA 1
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUI:
"O6beM MHOTOTpaHHUKA"

90

O6o06maromee moBropeHue 11 MoHATHIA 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"O6beM MHOTOTpaHHUKa"

91

O6o6m1aromniee noroperue 11 nmoHsATHi U
METOJIOB Kypca reomerpuun 10-11




KJ1aCCOB, CHCTeMaTH3allMs 3HAHMIA:
"ITnomaay moBEpXHOCTH U 0OOBEMBI
KpyribIX Ten"

92

Oo6o6maromee mosroperne 11 moHsTH U
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[1nomaau noBEpXHOCTU U O0BEMBI
KpYyTrJbIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

[EEN

95

[ToBTOpEeHue, 0600IIeHNE U
CHUCTeMaTH3allusl 3HAHUI

96

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKU U e€ poJib B Pa3BUTHU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

102 WcTopus pa3BUTHS CTEPEOMETPUM KaK 1
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KUIIACC
Kon IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIA
NpoBepsieMoro | 00pa3oBaTeIbHON MPOrpaMMbl CpeHero 001ero 0d0pa3oBaHust
pe3yJabTaTa
6 I'eomerpus
6.1 OnepupoBaTh MOHATHSIMH: IWIHHIPUYECKAs MOBEPXHOCTh, OOpa3yIOIIHE
MWIMHIPHYECKOH TIOBEPXHOCTH, MHWIWHAP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSICHITH CIIOCOOBI MOJTYYSHHUS TNl BPAICHHSI
6.4 KinaccuduimupoBaTs B3aMHOE pacmoiokeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh TMOHSATUSMHU: IMIAPOBOM CETMEHT, OCHOBAaHHWE CETMCHTA,
BBICOTA CErMEHTa, MIApOBOW CJOH, OCHOBAaHWE MIAPOBOTO CJIOS, BHICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Beramcnate 00BEMBI M IUIOMIANM  TOBEPXHOCTSH TN  BpalleHUs,
TCOMETPHYCCKHX TeJI C MPUMEHEHHEM (opMyIT
6.7 OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHUK, BIMCAHHBIH B cdepy H
OTIMCAaHHBIN OKOJIO cephl, chepa, BIHcaHHAS B MHOTOTPAHHHUK HITU TEJIO
BpAIICHUS
6.8 BrrauciasaTte COOTHOIIEHUS MEXY TIIOMIAIIMH TIOBEPXHOCTEH M 00BhEMaMu
OTOOHBIX TE
6.9 N3obpaxaTs m3ydaemble (GUTYpHI OT PYKH W C TPUMEHEHHEM ITPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BrimonHATe  (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PHUCYHKOB IMPOCTHIX
00bEMHBIX (UTYp: BHA CBEpXy, COOKYy, CHU3Yy; CTPOUTH CCUCHHS Tel
BpallleHUs
6.11 W3Bnekatb, HMHTEPIPETUPOBATH M NPEOOPa3OBBIBATH HHMOpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpeICTaBICHHYI0 Ha
yepTexkax U pUCYHKax
6.12 [IpuMeHsTh TeOMeTpUYeCKHue (AaKThI IJIs PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEIIOJIaralolliiX HECKOJIBKO IIIaroB pPELICHUs, €CIH YCIOBHS
PUMEHEHHUS 33JIJaHbl B ABHOHM opme
6.13 OnepupoBath MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoimonHATe  IEHCTBUS CIHOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB H
YMHOKEHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAKMMH CBONCTBAMHU OHH
o0azaroT
6.15 [TpumeHsTh npaBUIO NapajuieIenuneia Ipy CI0KEHUH BEKTOPOB
6.16 OnepupoBaTh TOHITUAMH: JCKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJIyJTb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI
MEX1y BEKTOpaMH, CKaISIpHOE MPOU3BEJICHHE BEKTOPOB, KOJUTMHEAPHBIE U
KOMIUIAaHAPHBIE BEKTOPHI
6.17 Haxomuth cymmy BEKTOpPOB W TMpOM3BEACHHE BEKTOpAa HA YHUCIO, YroJ
MEXIy BEKTOpaMH, CKAJIIPHOE MPOU3BENEHUE, PACKIaJbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3aaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOH crcTeMe KOOPMHAT
6.19 Pematp mpocreliirie reoMeTpuuecKre 3aadyd Ha MPUMEHEHHE BEKTOPHO-




KOOPAWHATHOI'O MCTO 1A

6.20

Pemrate 3aa4d Ha JO0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUN |
HaxXO0XKXJACHUC T'COMCTPUUCCKHUX BCIMYUH II0 o6pa3uaM WK aJIrOpuTMaM,
IIPpUMCHSA HU3BCCTHBLIC MCTOAbI npu pCHICHUN CTaHAapTHBIX
MaT€MaTU4YCCKUX 3a1a4

6.21

[IpuMeHATH mpocCTEMIIME IPOTrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHX 3a]1a4

6.22

[IpuBOoUTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKW3HU, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH MOJydeHHBbIE 3HAHMS HA NPAKTHKE: aHAIU3UPOBATh PEAJIbHbBIC
CUTYallUM U MPHUMEHATh U3YUYECHHBIC TIOHATHUS B IIPOLIECCE MONCKA PELICHUS
MaTeMaTH4eCKU CPOpPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh pEalIbHbIE
CUTyallUM Ha $3bIKE I€OMETPHUM, HCCIENOBATh IOCTPOEHHBIE MOJEIH C
WCII0JIb30BAHUEM I'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara airedpsl,
pemiaTte  NPAaKTHYECKHE  33Ja4d,  CBA3aHHBIE C  HAaxXOXKJIECHHUEM
r€OMETPUYECKUX BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolue HUINHIAPUYECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepxHOCTH. LlmnmmHap: ocHoBaHWS W OOKOBasi TMOBEPXHOCTH,
00pa3yromas 1 ockh, MIIONIa b O0KOBOH M MOJIHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolire KOHNYECKOW OBEPXHOCTH, OCh M BEPILIKMHA
KOHHYECKOM ToBepXxHOCTH. KOHyc: oCHOBaHME W BepiMHA, OOpasyromias U OcCh,
JI01Maas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue Hu
BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paamyc, AHameTp, IIOMIaab MOBEpXHOCTH cdephl. Bzanmuoe
pacrionokenue chepbl W IIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, IIIOoNaah

cepbl

6.4

N300pakenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomOunammm Ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
cdepsl, cepa, BmIcaHHAsT B MHOTOTPAHHUK, WJIA TEJIO BPalEHUS

6.6

[Tonsatue 06 oOnEme. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIFHOTO TapajUieNienunea u cieacTBus u3 He€. OO0BEM MUIUHIpa, KOHYCA.
O6bEM 1mapa u mIoma s cQepsl

6.7

[Tono6nbie Tena B mpocTpancTBe. COOTHOMICHHUSI MEXKY TUIOMIAIMHU TOBEPXHOCTEH,
00BpéMaMu ITIOJOOHBIX TEN

6.8

Ceuenust nmwiMHApa (MapajieIbHO U TEPHEHAUKYISIPHO OCH), CEYEHHs KOHyca
(mapajienbHOE OCHOBAHUIO U MPOXOsIliee Yepe3 BEPIINHY), CEUeHHUs 11apa

6.9

Bextop Ha miockoctu M B mpoctpaHcTBe. CloKeHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEeHHEe BeKTopa Ha yucio. PazioxkeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napannenenunena. Pemenue 3agay, cBs3aHHBIX C IPUMEHEHUEM
MpaBuJI ACUCTBUI C BEKTOpAMH

6.10

[IpsimoyronpHas cucTtemMa KOOpIMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimme 3amaum B KOOpAMHATaX. YTOJd MexIy Bekropamu. CKalsipHOe
MPOU3BECHUE BEKTOPOB. BbluMciieHHEe YIIOB MEXIY MNPSMBIMH M ILIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO NPH PEHICHUN T€OMETPUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O

OBHIEI'O OBPA3OBAHUA
Kon o
HpoBepsieMOro IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI
P 00pa30oBaTeIbHON MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHus
TpeOOBaHUs

Bnagenue meronamu J10Ka3aTeNbCTB, AJITOPUTMAMM PELIEHUS 3a/1ay; YMEHHE
(dbopMynHpOBaTh W ONEPUPOBATH MOHATHUSMH: OIpPEIENICHHE, aKCHOMa, TeopeMa,
CIIEJICTBUE, CBOMCTBO, PU3HAK, J10Ka3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKY;
NPUMEHATh UX; YyMeHHEe (opMynupoBaTh 0O0paTHOE U IPOTHBOIOJIOKHOE
YTBEPKJCHHE, NPUBOIUTH MPUMEPbl U KOHTPHOPUMEPHI, HCIIOJIB30BATH METO]
MaTeMaTH4eCKOW MHIYKIMHM;, MPOBOIUTH JOKa3aTeIbHBIE PACCYXICHUS MpU
pelIeHnH 3a7ay, OILEHMBATh JIOTMYECKYIO IPABUIIBHOCTh PAacCYXJIEHUH; yMEHHE
ONEepUPOBaTh  MOHSATUSIMM: MHOXECTBO, IOJMHOYKECTBO, OIEpaluu  HaJ
MHO>KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT ass
OTIMCaHHUs pealIbHbIX MPOLECCOB U SIBJICHUN U MPU PELIEHUU 3aja4d, B TOM YUCIIE U3
JOpYrux y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBaTh MOHATUAMU: Tpad, CBSI3HBIN
rpad, nepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHE 3a/laBaTh U ONKCHIBATH Ipadbl
pa3IMYHBIMU CIOcO0aMU; UCIOIb30BaTh rpadbl MPHU PEIICHUHN 3a]1a4

YMeHne onepupoBaTh MOHATHAMU: HATYPAIbHOE YMCIIO, IIEJI0€ YUCIIO, CTENEHb C
LebIM T0Ka3aTeleM, KOPeHb HATypalbHOW CTENEeHH, CTENEHb C PAalUOHAIbHBIM
MoKa3areJieM, CTEeTIeHb C IEHCTBUTENIBHBIM MOKa3aTesieM, jJorapudm uucia, CUHYC,
KOCHHYC M TaHT'€HC MPOU3BOJBHOTO YHCIA, OCTATOK MO MOJYJIIO, palliOHAIBHOE
YHUCIIO,  HMppalloOHAIbHOE  YHCIO, MHOXXECTBA  HATYypalbHbBIX,  LEJbIX,
paloOHaNIbHBIX, JACUCTBUTEIBHBIX YMCEI; YMEHHE KCIOJNb30BaTh MPHU3HAKU
NeTMMOCTH, HAaUMEHbIIMI OOImMi [enuTenb W HauMeHblliee olliee KpaTHOE,
anroput™ EBKiIMAa npu  pelieHuu  3a7ad; 3HAKOMCTBO C  Pa3jIMYHBIMU
MO3UIMOHHBIMU ~CHUCTEMAaMU CYHUCIICHUS; YMEHHE BBINIOJHATH BbIYHUCIICHHE
3HaUEeHUH U TNpeoOpa3oBaHUSI BBIPAKEHUN €O CTENEHSMU U Jiorapudmamu,
npeoOpa3oBaHusl JPOOHO-PALIMOHANBHBIX BBIPAXKEHUI; YMEHHE OINEepUpOBaTh
MOHATHSIMHU: MOCIIEZI0BATEIbHOCTb, apupmMeTnyeckas nporpeccus,
reoMeTpuueckas Iporpeccusi, OECKOHEYHO YObIBaollas TIeoMETpUYecKas
Iporpeccus; yMeHHe 3aJaBaTh MOCIEAOBATEIHLHOCTH, B TOM YHCIE C MOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE YHUCIIO,
COMpsDKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYIIb U apTyMEHT KOMILIEKCHOTO 4HCcIa,
(dbopmMa 3amucu KOMIUIEKCHBIX 4YHcel (FeoMeTpHYecKasi, TPUTOHOMETpUYecKas U
anreOpauveckasl); yMeTb  IMPOU3BOAUTH  apu(MeTHYECKUe  JIEHCTBUSA  C
KOMILJIEKCHBIMHU YUCJIAMU; TPUBOAUTH MPUMEPHI UCTOJIH30BAHUS KOMIUIEKCHBIX
YHCell; OMEPUPOBaATh MOHATHIAMH: MaTpula 2X2 u 3X3, ompenenuresab MaTPHIIbI,
T€OMETPUUECKHUI CMBICIT OIPEIETUTEIS

YmMmenue ONepUpOBaTh INOHATHUAMU: paluOHAJIIbHBIC, HppaluOHAJILHBIC,
IIOKa3aTCIIbHBIC, CTCIICHHEIC, JIOFapI/I(i)MI/I‘leCKI/Ie, TPUTOHOMCTPUUCCKUC YPABHCHUA
U HEPABCHCTBA, HUX CHCTCMbI; YMCHHC OICPUPOBATH IOHATUAMU: TOXKACCTBO,
TOXKACCTBCHHOC npeoGpa30BaHI/Ie, YpaBHCHUEC, HECPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ
U HCPABCHCTB, PABHOCHUIIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM; YMCHUC
peuiatk ypaBHCHUSA, HCPABCHCTBA WU CUCTCMbI C MMOMOMIBIO Pa3JIMYHBIX HpI/IéMOB;
peuiatk YpaBHCHHA, HCPABCHCTBA ©W CUCTEMbI C MapaMETpOM; IIPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJid PCIICHHA MATCMATHUUYCCKUX 3alda4d U




3aJ1a4 U3 pa3IM4HbIX 00JaCTeN HAYKU U pealbHON )KU3HU

YMeHue onepupoBath MOHATUAME: (GYHKIUS, YETHOCTh (DYHKIIUH, TIEPHOUIHOCTD
(GyHKIMU, OTpaHMYEHHOCTh (DYHKIMHM, MOHOTOHHOCTH (DYHKIUH, 3KCTPEMYyM
¢byHkuuu, HauOoJbIIee M HAaUMEHblIee 3HA4YeHUs (YHKIMU Ha TPOMEXKYTKE,
HemnpepbIBHAs (PYyHKOMA, acUMITOTHI rpaduka (QYHKIUH, TepBas W BTOpas
MPOU3BOIHAS (DYHKIIMH, TE€OMETPHUCCKHA W (U3MUYECKHA CMBICT MPOU3BOIHOH,
nepBooOpas3Has, onpeaenéHHbINH HHTErpall; YMEHHE HAXOAUTh ACUMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCISATH MPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO H
KOMMNO3UINU (YHKIUH, HAXOIUTh YpaBHEHHE KacaTelbHOW K rpaduky QyHKIUY;
YMEHHUE HAaXOJUTh NMPOU3BOIHBIEC JIEMEHTAPHBIX (DYHKIHI; YMEHHE HCIIOIb30BaTh
MPOU3BOJHYIO JUIS  HCCIENOBaHMA (DYHKIMHA, HAXOAWTh HaWOOJbIIAE U
HaMMEHbINME 3HaueHWs (QYHKIUH; CTpOWTh TpadUKd MHOTOWICHOB C
WCTIOJIb30BAHMEM armapara MaTeMaTHYECKOTO aHAIN3a; IIPUMEHSTh IIPOU3BOIHYIO
TUTSL HAXO0XK/ICHUS HAMITYYIIIErO pelIeHNs B MPUKJIAJAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMUYECKUX M (PU3NYECKUX 3aJadax; HaXOJUTh IO U 00bEMBI puryp c
MTOMOIIIBIO WHTETPajia; MPUBOAUTH MPUMEPHI MaTEMATHIECKOTO MOIEITIUPOBAHUS C
OMOIIbI0 UG depeHnaTbHbIX YpaBHEHUN

YMeHue omnepupoBaTth MOHATUSAMU: Trpaduk GyHKIUM, oOpaTHass (QyHKIHS,
KOMIIO3UIMS  (QYHKUMWA, JHUHEWHas  (QyHKUMs, KBaapaTuuHas  (yHKIHS,
painuoHanbHas (QyHKIUS, CTENEHHas (QYHKIHs, TPUTOHOMETpudeckue (QyHKIUH,
oOpaTHbIE TPUTOHOMETpHUYECKHE (PYHKLMHU, MOKa3aTeabHas U Jiorapupmuueckas
(GyHKIMHM; YMEHHE CTpPOUTh Tpa@UKH HW3Y4YEHHBIX (YHKIHH, BBIMOIHSATDH
npeoOpazoBaHusi rpadukoB (PyHKIMHA, HCMONIB30BaTh TpadUKU I H3yUCHUS
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILIEHUHU 3a/1a4 U3 JPYruxX y4eOHbIX MPEIMETOB
U 337a4 U3 pealbHON KHU3HM;, BBIpaXaTbh (GOPMYJIAMHU 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBa M TIpadukd (QYHKIOUM Ui pelieHus
yYpaBHEHUH, HEPABEHCTB U 3aJau ¢ IapamMeTpaMmM; U300pakaTb Ha KOOPAMHATHOMN
IUIOCKOCTU MHO>KECTBA PEIICHUI ypaBHEHHM, HEPAaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a7jaud Pa3HBIX TUIMOB (B TOM YHCJIE Ha MPOLEHTHI,
JIOJIM ¥ YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBapOB U YCIIYT, HAJIOTH, 3a/1a4H
U3 00NacTH ympaBieHHUS JUYHBIMU M CEMEWHBIMH (UHAHCAMH); COCTaBJISThH
BBIPOKEHUS, YPaBHEHHS, HEPABEHCTBA M HUX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCIIeIOBaTh  TOJY4YEHHOE  pelleHWe U  OLEHUBATh  IPaBAONOJI0OHOCTD
pe3yNbTaTOB; YMEHHE MOJEIUPOBATh PeallbHbIe CUTYAllUU Ha S3bIKE MAaTEMaTHKHU;
COCTaBIISATh BBIPAKCHUSA, YPaBHEHHs, HEPABEHCTBA U HMX CHCTEMBI IO YCIOBHIO
3a/lauM, HCCIeIOBaTh TIOCTPOEHHBIE MOJEIM C HCIIOJIb30BAaHMEM arapara
anreOpbl, UHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue onepupoBaTh HOHATUSAMH: CpelHee apupMeTHdecKoe, MeJuaHa,
HauOouiplllee W HauMEHblee 3HA4YeHUs, pa3MaX, JUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOro HaOopa; yMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATH
nHpOpMalMIO, TPEACTaBICHHYI0O B TaOiMIax, Ha JauarpamMMax, rpadukax,
OTpaXKarollyld CBONCTBA pEAJbHBIX IPOLECCOB U SABIEHUH; IPEICTaBIITH
MHGOpPMAIMIO C MOMOINBIO TabJMIl M JMarpaMM; HCCIEA0BaTh CTATUCTHYECKUE
JlaHHBIE, B TOM 4YMCJE C NMPUMEHEHUEM TIpaHuecKHMX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; TpadHUuecKd UCCIeI0BaTh COBMECTHbIE HAOIIONEHUS C TOMOUIbIO
JMarpaMM pacceuBaHuUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHAMU: CIy4alHBIM ONBIT W CllydailHOe coObITHE,
BEPOATHOCTh  CIYYallHOrO COOBITHS; YMEHHME BBIUHCIATH BEPOATHOCTH C
UCIOJb30BaHUEM TIpaUUeCKUX METOJIOB; NPUMEHATh (OPMYIBI CIOXKEHUS U
YMHOXKEHHUSI BepOsITHOCTEH, GopMyIy OJTHOH BEpOsITHOCTH, dopmyny bepHyy,




KOMOMHATOpHbIE (aKThl M (OPMYIIBI; OLEHUBATh BEPOATHOCTH PEaTbHBIX
COOBITMH;  yMEHHE  ONEepUpOBAaTh  MOHATHSIMHU:  ClydailHas  BEJIMYMHA,
pacripesielieHie  BEpOSITHOCTEH, MaTeMaTH4ecKoe OXXHUIaHWe, JUCTIepCHs U
CTaHJAPTHOE OTKJIOHEHHE CIIy4yailHOW BENWYMHBI, (YHKIUH paCIpeieieHuss |
IUIOTHOCTH PAaBHOMEPHOTO, MOKA3aTeIbHOTO W HOPMAJIBHOTO paclpeesCHNH;
YMEHHUE UCIOJIb30BATh CBOMCTBA M3YyYEHHBIX PACIIPEICICHUN Ul PEIICHUs 3a/1a4;
3HAaKOMCTBO C TIOHATUSIMH: 3aKOH OOJBIIUX YHCET, METOJbl BBIOOPOYHBIX
WCCIIeIOBaHUI; YMEHUE TIPUBOANUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCEIT
B TNPHUPOTHBIX U OOIIECTBEHHBIX SBICHHIX; YMEHHE OIEPUPOBATH IMOHITHSIMU:
COYETaHME, IIEPECTAHOBKA, YHUCIO COYCTAHHUH, YHCIO IIEPECTAHOBOK; OHHOM
HeioToHa; yMeHHE TNpPHUMEHSATh KOMOWHATOPHBIE (aKTBl W PACCYKICHHS IS
pemieHusl 3a/1a4; OIEHWBATh BEPOSTHOCTH pEAbHBIX COOBITHH; COCTaBIATH
BEPOSATHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATD MOTYICHHBIH PE3YIIbTaT

YMeHne onepupoBaTh MOHATHAMH: TOYKA, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUWA YIOJI, ABYTPaHHBIM YroJ, TPEXIPAHHBIN
YIOJl, CKpELIMBAKOUIUECS IMpsAMBIC, IAPALUICIbHOCTh W MEPIEHAUKYISPHOCTD
NpSAMBIX M IUIOCKOCTEW, Yroia MEXAy NpsIMBIMH, YroJl MEXIy NOpsIMOW U
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH N0 IIIOCKOCTH,
paccTosiHuEe MEXAy MpPSAMBIMH, PACCTOSIHME MEXAY IUIOCKOCTSIMH; YMEHHE
WCII0JIb30BATh MPU PEIIeHUH 3ajjad U3yuyeHHbIE (aKThl U TEOPEMbI IUIAHUMETPHH;
yMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKpPY)KAIOIIEr0 MHpA; CTPOUTH
MaT€MAaTHYE€CKUE MOJIEIN C IOMOIIbI0 T€OMETPUYECKUX IOHATHI M BEJINYUH,
peniaTh CBA3aHHbIE C HUMH NTPAKTHYECKHE 3aJa4H
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YMeHne omnepupoBaTh IMOHATHSAMH: IUIOMAAsL (GUTYpBl, O00BEM  (urypsi,
MHOTOTPaHHUK, TPaBWIBHBI MHOTOTPAaHHUK, CEYEHHWE MHOTOTPaHHHKA, KYO,
napajieNienunes, Npu3Ma, Nupamuaa, (urypa W TOBEPXHOCTb BpAIICHU,
MWIAHAD, KOHYyC, Mmap, cdepa, miomans cdepsl, IUIOMAaAb MOBEPXHOCTH
MUpaMUbl, TPHU3MBI, KOHyca, IIMHApPA, O0BEM KyOa, MPSIMOYroJbHOTO
napajuiesienurnena, MUpaMubl, MPHU3MBI, IWIMHAPA, KOHYca, IIapa, pa3BEpTKa
MOBEPXHOCTHU, CEYCHHUSI KOHYCA M IWINHAPA, TapaJUIeIbHbIE OCH WA OCHOBAHUIO,
CeueHHe IMIapa, IJIOCKOCTh, Kacaromascs chepbl, NWIMHIpPA, KOHYCAa; yMEHHE
CTPOWTh CEYCHHWE MHOTOTPAaHHHMKA, W300pakaTh MHOTOTPAHHHUKH, (QUTYpBI |
MOBEPXHOCTH BpAILCHUS, UX CCUCHHs, B TOM YHUCIE C MOMOUIBIO DJIEKTPOHHBIX
CpPE/CTB; YMEHHUE NMPUMEHSATh CBOWCTBA F€OMETPUICCKUX (PUTYP, CAMOCTOSTEIHHO
dbopMynHpoBaTh ONpEACTICHUS H3Y4aeMbIX (HUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX W MPU3HAKAX TEOMETPUIECKUX (PUTYP, 0O0CHOBBIBATH WIJIH OTIPOBEPTaTh
WX, YMEHHE TPOBOJMUTh KIACCHPUKAIMIO (UTYp IO PA3IUYHBIM IPHU3HAKAM,
BBITIOJIHATh HEOOXOIMMBbIE JIOTIOJTHUTEILHBIE TIOCTPOCHUS
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YMeHHe ornepupoBaTh MOHATHSAMU: JIBHOKCHHE B IPOCTPAHCTBE, IMapaylieiIbHBIN
MEPEHOC, CAMMETPHS Ha TNIOCKOCTH M B IPOCTPAHCTBE, MIOBOPOT, MpeoOpa3oBaHue
noaoOusi, monoOHble (UTYPHI; yMEHHWE pacrmo3HaBaTh paBHBIE U MOJ0OHBIE
¢burypsl, B TOM YHcIe B MPHPOJE, HCKYCCTBE, APXUTEKTYpe; HCIOIb30BaTh
reOMETPUYECKHe OTHOILIEHHUS TMpHU PEeHIeHUH 3a7ady; HaXOAUTh TeOMETPUYECKHE
BETUYMHBI ([UTMHA, YTOJ, IUIONMIagh, 00BEM) MpU pEUIeHUH 3aJad U3 JAPYrux
y4eOHBIX MPEIMETOB U U3 PeallbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUECKUE
BENTUYMHBI (JUTMHA, YroJl, TUIOIIAb, O0BEM, MJIOIIAAb MOBEPXHOCTH), HCIOIb3Ys
W3Yy4YeHHbIE (POPMYIBI M METO/IbI, B TOM YHCIIE: TUIOIIAAh MTOBEPXHOCTH MUPAMU/IBI,
MpU3MbI, KOHYCa, LWIMHIpA, TWom@anb chepbl; 00béM Kyba, MPSIMOYTOJIBLHOTO
napajuienenumnena, MUpaMubl, MPU3MBI, IUIMHApPA, KOHYca, IIapa; yMEHHUe
HAXOJWUTh OTHOIICHHE 00HEMOB MOJOOHBIX (HUTYD
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YMeHue onepupoBaTh NOHATHUIMU: IIPSAMOYIOJIbHASL CUCTEMA KOOPAUHAT, BEKTOP,
KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCIIO, Pa3jIoKEHHE BEKTOpa MO 0a3ucy, CKaIIpHOE NPOU3BEICHHUE,
BEKTOPHOE IIPOM3BEIEHUE, YroJl MEXAY BEKTOpPAaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIA METOJ JUIsSl PELICHUsI T€OMETPUYECKUX 3a4a4 U 3a1a4
JPYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpATh TMOAXOISIIMN METOA JUIsl PEIIeHUs 3a7a4yd;,; IOHUMaHHE
3HaYMMOCTH MAaTEMAaTHKH B U3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SIBJICHUM; YMEHUE pacllO3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE,
yYMEHUE NIPUBOJUTH IPUMEPHI MATEMATUUECKUX OTKPBITHI POCCUMCKON U MUPOBOM
MAaTE€MAaTHYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qenuMMoCTy HEIbIX YUCE
1.2 Panmonaneupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JpOOH, MPOIEHTHI,
0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
1.3 ApupmeTnueckii  KOpeHb ~ HATypalbHOHW  CTEIICHHU. HeiictBust ¢
apru(METHYECKIMH KOPHIMHU HATypaJIbHOM CTETICHU
1.4 Crenenp ¢ 1enbiM TokazareneM. CTeneHb C palMOHAIBHBIM TOKa3aTeseM.
CBoiicTBa cTENIEHU
1.5 CuHyC, KOCHHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apTryMEHTa
1.6 Jlorapudm uucna. [lecaTnynabple U HATypaJIbHBIC JTOTapH(PMBI
1.7 JleiicTButenbHble uucia. ApudMeTudeckue Omnepaluu ¢ JIeHCTBUTEIbHBIMU
gyrcnamu. [TpuOmmkEHHBIC BBIYUCICHHS, TpaBWIa OKPYIIICHUS, MPHKHIKA M
OIICHKA PEe3yJIbTaTa BIYMCICHUN
1.8 [TpeoOpa3oBanme BEIpOKEHUH
1.9 Kommiekcubie uncna
2 YpaBHEeHMs 1 HEpaBEHCTBA
2.1 [enble 1 ApoOHO-paIIOHATIbHBIE YPABHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenpHbIe 1 TOTapu(OMHUUECKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEpaBEHCTBA
2.7 [Toka3zarenbHbIC U JTOTapu(DMHUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMmu
2.11 Marpuiia CuCTeMbl JIMHEHHBIX YpaBHEHUH. OnpeeanTeab MaTPUILbI
3 OyHKIUU U TpaduKu
3.1 OyHKIUA, cniocoOs! 3amanus Gynknuu. ['paduk Gynknuu. Bzaumuo oOpatHbie
¢byukiun. Yeraople u Heu€tHble dyHkuuu. [lepuonundeckue QyHkuum
3.2 Ob6nacTh ompeneneHUs ¥ MHOXeCTBO 3HadeHuid (yHkuuu. Hymu dyHKuuu.
[IpomexyTku 3HAKOMOCTOSAHCTBA. [IPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI QpyHKunu. Hanbomnbliee U HauMeHblee 3HAYCHHE
(GYHKIIMH HAa TPOMEKYTKE
3.3 Crenennas (yHKIus ¢ HaTypaJlbHBIM U LIETIBIM TMOKa3zareneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduKu
3.5 IToka3zaTenbHast U norapudmuyeckas GyHKINHU, X CBOWCTBA U TpaUKH
3.6 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa (QYyHKIMIA,
HEMpPEePBHIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, COCOOBI 33aHUs TIOCIIEJOBATEILHOCTEN
3.8 Apudpmernueckass u reomeTrpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
MIPOIIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBoanas ¢pyHkiuu. [Tpon3BoaHbIE HIEeMEHTAPHBIX (HYHKIUI




4.2

[IpuMeHeHre NPOU3BOAHON K HCCIENOBAaHHIO (YHKIMI HAa MOHOTOHHOCTh U
SKCTpeMyMbl. Haxoxaenne HauOoJbIIero U HAUMEHBIEro 3HaueHHs (QYHKUIUU
Ha OTPE3KE

4.3 ITepBooOpasnas. MaTerpan
S) MHo>x€ecTBa U JIOTHKA
5.1 MHo0xecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHocTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMbIe ¥ TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpaLIEHUS
7.5 Koopannats! 1 BEKTOpPBI




