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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha usydenue reometpun oTBoAUTCS 2 yaca B Heaemto B 10 knacce u 2 yaca B
Henenro B 11 xiacce.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTD TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, napaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUJIbI; IPABWIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KyO. I[lpencraBienwe o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW oBepxHOCTH. KOHyC: OCHOBaHUME U BepilrHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHuoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas III0OCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTKa UIMH]Ipa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 06 00béMe
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenust mwiMHApa (MapauieTbHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOWIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
nosnasamenvuvlmu  [JeACTBUAMK,  YHUBEPCA/bHbIMA  KOMMYHUKATVBHBIMY
[EeNCTBUAMM, YHUBEPCA/IbHBIMU PETYNATUBHBIMU AENCTBUAMM.

1)  YHuBepca/ibHble  nosznasamensuvie  JEACTBUA,  0becneumBaroT
(opmMmnpoBaHMe 6a30BbIX KOTHWTUBHbLIX MNPOLECCOB 0b6yyatowmxcs (OCBOeHMe
METOLOB  MO3HaHWA  OKpy>Kalowero  mMupa;  NPUMEHeHWEe  I0TUYEcKuX,
nccnefoBaTeNbCKUX OnepaLmii, ymeHnin paboTaTb C MHpopmaLmei).

ba3zoBble ornueckue aAefcTBUA:

e BbIABJIATH U XaPAKTCPU30BATH CYHICCTBCHHBIC ITPHU3HAKN MATCMATHYCCKHUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAY MOHATUAMU; (HOPMYIUPOBATH
OIpCACICHHUA HOHSITI/IP'I; yCTaHaBJINBATb CymeCTBeHHBIﬁ IMIPpHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHbIC, €AMHUYHbIEC, YACTHbIE U OOLIME;
YCIIOBHBIE;

e BLBISABIIATH MAaTEMAaTUYCCKHUEC 3aKOHOMCPHOCTH, B3aNMOCBA3U n
IIpOTHUBOPCHHUA B CI)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/I$IX U YTBCPIKACHUAX,



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWUKOB  PA3jMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  YHvBepCa/bHble  Kommynukamueuvle [eACTBUA, 0becrneumsBalT

CChOPMMPOBAHHOCTb COLIMANBHBIX HABLIKOB 00YUYatOLLIMXCS.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICIICHHbBIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
INPEACTABIATh  PE3YyJbTaThl  PEIICHHMs  3aJayd,  JKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

YHUBEpCANbHblE  pezyiamuenvie  OEACTBUS,  0GecneynBaloT

(POPMUPOBAHME CMbICOBbIX YCTAHOBOK M YXKU3HEHHbIX HaBbIKOB JIMYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTUIECKOU 3a1auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBl TOCTHKECHHS WIM HENOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl JBYIPaHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSAMOYTOJIbHBIN Napaijiesienumne, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSAMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAKOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomerpuyeckue (HaKThl I PEUIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOaUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

Bb4ucasTe COOTHOUICHHUS] MEXY IUIOMAIASMH MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpAIllCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOpPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TIOHITHI M TEOpPEM, anmapara aareOpsr; pemaTth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 (http://fcior.edu.ru)
) [IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 (http://fcior.edu.ru)
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
3 [TeprieH MK YIAPHOCTD MPSIMBIX H 12 (http://fcior.edu.ru)
IIJIOCKOCTEN
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1 (http:/fcior.edu.ru)
5 MHOrorpaHHuKu 11 1 (http://fcior.edu.ru)
6 OOBEMBI MHOTOTPaHHUKOB 9 1 (http://fcior.edu.ru)
7 IToBTOpEHUE: ceueHusi, pacCTOSIHUS U YTJIbI 4 1 (http://fcior.edu.ru)
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Tena Bpamenus 20 (http://fcior.edu.ru)
2 OGBEMBI TE 15 1 (http://fcior.edu.ru)
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 23 1 (http://fcior.edu.ru)
4 [ToBTOpenue, 0600IICHNE, 10 1 (http://fcior.edu.ru)
CUCTeMaTH3alusl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fd[:;:EHﬂﬂ :)lgg;zzl:a:fenbnme
padoThI padoTshI pecypesI
OCHOBHBIE TIOHATHS CTEPEOMETPHHU: TOUKA, (http://fcior.edu.ru)
psiMasi, IUIOCKOCTb, TIPOCTPAHCTRO.
[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
M300paKeHUsI TNIOCKOCTEH, apaslIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHS: IEpeCEKAIONINECS TIOCKOCTH, 1 (http://fcior.edu.ru)
HIepPECEeKAOIINECs IPSIMast U TIIOCKOCTh
[ToHsATHS: IIEpECEKAIONINECS IIOCKOCTH, 1 (http://fcior.edu.ru)
HIepeceKaroIInecs MpsiMasi U MIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAMH, (http://fcior.edu.ru)
n300pakeHre MHOTOIPaHHUKOB Ha 1
PHCYHKAx, Ha MPOEKIIMOHHBIX YEPTEHKAX
HauasbHbIie cBeJicHHS 0 KyOe U IMUpaMHu/IE, (http://fcior.edu.ru)
ux pa3BépTku U mozenu. CedeHus 1
MHOTOTPaHHHKOB
HauanbHbie cBeieHUs 0 KyOe ¥ MUpaMuze, (http://fcior.edu.ru)
ux pa3BEPTKU U Mojean. CeueHus 1
MHOTOTPaHHHKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM (http://fcior.edu.ru)
HOCTPOCHUH CTEPEOMETPUH: AKCHOMBI 1

CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

(http://fcior.edu.ru)

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

(http://fcior.edu.ru)

10

11

12

13

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUA U3 HUX

B3anMHOe pacmoniokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILUBAOIIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MpsAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBE: MMApAJUICIIBHBIC ITPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MMPpAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJIBHOCTB HpHMOﬁ )51
IIJIOCKOCTH

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

14

15

16

VYriBl ¢ COHANPABICHHBIMUA CTOPOHAMH
Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

(http://fcior.edu.ru)
(http://fcior.edu.ru)

(http://fcior.edu.ru)

17

18

[TapannenbHOCTh MIIOCKOCTEN:
napaelbHble IIOCKOCTH

CaolicTBa napasuieabHbIX MIOCKOCTEN

(http://fcior.edu.ru)

(http://fcior.edu.ru)




[Ipocreiime mpocTpaHCTBEHHBIE (PUTYPHI

(http://fcior.edu.ru)

19 Ha TJIOCKOCTH: TeTpa’ap, Kyo,
HapajiesIeuie I

20 [TocTpoenune ceueHmii (http://fcior.edu.ru)

21 Tocrpoerue ceucHit (http://fcior.edu.ru)
Konrpoasnas pabora o reme "[Ipsimbie u (http://fcior.edu.ru)

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEH"
[MepneHUKYIAPHOCTD MPSIMOH 1 (http://fcior.edu.ru)

23 TUIOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSMBIC B
IPOCTPAHCTBE

24 [psimble mapasuieabHbIC U (http://fcior.edu.ru)
HIePIICH UK YIISIPHBIC K TTIOCKOCTH

o5 [TpsiMble apaieIbHbIE U (http://fcior.edu.ru)
HEePICHIUKYISIPHBIC K MJIOCKOCTH

26 [Mpu3Hak neprneHauKyISIPHOCTH TPSAMOH 1 (http://fcior.edu.ru)
IIIOCKOCTH

27 [Mpu3Hak neprneHAuKyISIPHOCTH IPSAMOU 1 (http://fcior.edu.ru)
IUTOCKOCTH

08 Teopema o psMOH TepIeHIUKYISIPHON (http://fcior.edu.ru)
IIIOCKOCTH

29 Teopema o psAMO¥ MEepIeHIUKYISIPHOR (http://fcior.edu.ru)
IIOCKOCTH

30 Teopema o TpsAMO¥ MepIeHANKYISIPHON (http://fcior.edu.ru)
TUTOCKOCTH

31 [leprienAMKYNSAp M HAKJIOHHBIE: PACCTOSHUE (http://fcior.edu.ru)

OT TOYKHU O INIOCKOCTH, paCCTOAHUC OT




IIPSIMOM 10 IIJIOCKOCTH

32

33

34

[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprnieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM J0 TUIOCKOCTH

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

35

VYTIIBI B IPOCTPAHCTBE: YIOd MEKIY
IIPSAMOM U INIOCKOCTBIO

(http://fcior.edu.ru)

36

37

JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yria
JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria

(http://fcior.edu.ru)

(http://fcior.edu.ru)

38

[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

(http://fcior.edu.ru)

39

40

41

42

[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

[TepnieHAUKYJIAPHOCTD MIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

TeopeMa o TpEX nepHeHANKYIApax

Teopema o Tpéx neprneHANKYIsIpax

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)




43

44

45

Teopema 0 TpEX NEepHEHAUKYIIAPAX

KonTponbhas pabota no remam
"[leprieHAUKYISAPHOCTD MPSIMBIX U
mIockocTe" u "Y bl MeXAy NPSAMBIMHU U
IJI0CKOCTSIMU"

ITousrue MHOI'OrpaHHHUKa, OCHOBHEIC
OJIEMCHTEI MHOI'OI'paHHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OI'paHHHUKA

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

(http://fcior.edu.ru)

47

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaJiesIeuIe]] 1 ero CBOMCTBa

(http://fcior.edu.ru)

48

49

50

IIupamupa: N-yroapHas NUpaMuia, rpaHu U
OCHOBaHUE MUPaMUJIbl; OOKOBasl U MOJIHAS
[IOBEPXHOCTh IUPAMUBI; IIPABUIIbHAS U
yCeuy€HHas nupaMua

[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npmMa n HpaBI/IJ'II)HaSI anaMI/ma;
[paBUJIbHASA TPEYrojbHasA MUpaMuia U
MPaBUJIBLHBIN TETpadap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIp U
UKOCadIp.

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSIMOMU, INIOCKOCTH.

(http://fcior.edu.ru)

51 DJIeMEHTHl CHAMMETPHUH B TUpaMuax,

napaieNienune1ax, MPaBUIbHBIX

MHOTOTpaHHHKaX
52 Bebrunciienue 37€MEHTOB MHOTOTPaHHUKOB: (http://fcior.edu.ru)

pEOpa, IuaroHau, yribl

[To1a1s OOKOBOM MOBEPXHOCTH U TIOTHOM (http://fcior.edu.ru)
53 MOBEPXHOCTH TIPSIMOM TIPU3MBI, TUIOIIATH

OCHOBaHUH, TeopeMa 0 OOKOBOM

MOBEPXHOCTHU MPSIMON TIPU3MBI

[Tnomans 60KOBO# MOBEPXHOCTH U (http://fcior.edu.ru)
54 MOBEPXHOCTH NIPABMIILHOW MHUPAMHUJIBI,

TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH

YCEUEHHOU MUPaMUIbI
55 KontponbHas pabora 1mo teme (http://fcior.edu.ru)

"MHororpaHHuku"
56 [onsarue 06 0O6BEME (http:/fcior.edu.ru)
57 OGBEM TIHpAMHIIBE (http://fcior.edu.ru)
58 OGBEM TIHPAMHIIBE (http://fcior.edu.ru)
59 O6BEM MHPAMH/IH] (http://fcior.edu.ru)
60 O6BEM THPAMHTHI (http://fcior.edu.ru)
61 OBBEM PH3MET (http://fcior.edu.ru)
62 O6BEM MIPHU3MEI (http://fcior.edu.ru)




63

64

O06BEM pu3MBbI

KonTtposbhas padota mo teme "O0bEMbI
MHOTOTPaHHUKOB"

(http://fcior.edu.ru)

(http://fcior.edu.ru)

65

IToBTOpeHue, 00001EHNE CUCTEMATU3ALUS
3HaHul. [locTtpoeHue ceyenuii B
MHOI'OI'paHHHKE

(http://fcior.edu.ru)

66

[ToBTOpEeHUE, 0600IICHNE CHCTEeMATHU3AIIHS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH /10 IPSIMOH, OT
TOYKH JI0 TJIOCKOCTHU, MEXKTY
CKPEIIMBAIOIINUMUCS IPSIMBIMU

(http://fcior.edu.ru)

67

HToroBast KOHTpoNIbHAs paboTa

(http://fcior.edu.ru)

68

IToBTOpenue, 0600mEeHNE CUCTEMAaTH3 AL
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMU, MEKIY
IIPSAIMOM U IIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJI0B MEXAY IUIOCKOCTIMHU

(http://fcior.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 Cdepa u map: eHTp, paanyc, uameTp; 1 Pecypcbt ®LIMOP
IUIOIAb IOBEPXHOCTH CEPHI (http://fcior.edu.ru)
BsanmMHuoe pacrionoxxenue chepsl u
2 IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K 1 .
(http://fcior.edu.ru)
chepe; iomaab chepsl
BsanmMHuoe pacrionoxxenue chepsl u
3 IUIOCKOCTH; KacaTelbHask INIOCKOCTh K 1 (http://fcior.edu.ru)
cdepe; miomans cheps
N3o6paxenue chepsl, mapa Ha .
4 P bep P 1 (http://fcior.edu.ru)
mmockocT. CedeHus mapa
N3ob6paxenue chepsl, mapa Ha )
5 P dep P 1 (http://fcior.edu.ru)
mwiockoctu. CedeHus mapa
[unwaapudeckas MOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM .
6 pasyro P . 1 (http://fcior.edu.ru)
MMOBEPXHOCTH, OCh IIMJIMHIPUYECKOMN
MTOBEPXHOCTHU
[Hunwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTL, 00pa3yoIIas U OCh; .
7 p ’ 13 o . 1 (http://fcior.edu.ru)
IUIOIIa s OOKOBOM M IIOJHOM
MMOBEPXHOCTHU
g N300pakeHue MUIHHAPA Ha TUTOCKOCTH. 1 (http://fcior.edu.ru)

Pa3Béprka nununapa. CeueHus: HUIMHIpA




(TUI0CKOCTBIO, MapaIIeIbHON WU
MEPIICHAUKYIIIPHON OCH IIMJIMH]IPA)

N300parkeHne NUIMHAPA HA TNIOCKOCTH.
Pa3Béprka unnunapa. CeueHus: HUIMHIpA
(TI0CKOCTHI0, MapaJIeIbHON UITH
NEPIEHIUKYJIIPHON OCU LIMJIMHAPA)

(http://fcior.edu.ru)

10

11

12

Konunyeckas noBepXxHOCTh, 00pa3yromiye
KOHHMYECKOM MOBEPXHOCTU, OCh U
BEpIINHA KOHUYECKOW TOBEPXHOCTHU

Konunueckas IOBCPXHOCTD, 06pa3y101une
KOHHYECKOM IMOBCPXHOCTHU, OCb U
BCPIIHMHA KOHHYECKOM IIOBCPXHOCTHU

KOHYCZ OCHOBAHHC 1 BCpPIIMHA,

o0pa3ymolas 1 och; II0aab OOKOBOM U
TTOJTHOW ITOBEPXHOCTH

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

13

Konyc: ocHOBaHue U BepuInHa,
o0pa3yromias 1 oCh; IIOLAaAb OOKOBOW 1
IIOJIHOM ITOBEPXHOCTH

(http://fcior.edu.ru)

14

15

16

VY ceuéHHbI KOHYC: 00pasyronue u
BBICOTA, OCHOBAaHUA U OoKoBas
IMIOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTh

N300pakeHre KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TIIOCKOCTHI0, MapalIeIbHOM
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOISAIIEN

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)




4yepes3 BEPIINHY)

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

(http://fcior.edu.ru)

17 (TI0CKOCTHI0, MapasuIeTIbHON
OCHOBAHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepe3 BEPIINHY)
18 KomOuHarwst Tes BpameHust 1 (http://fcior.edu.ru)
MHOT'OIPaHHHKOB
MHOrorpaHHHK, OIIMCAHHBINA OKOJIO (http://fcior.edu.ru)
19 cdepsl; cdepa, BUcaHHAs B
MHOTOT'PaHHHK HJIM B TEJIO BPAIICHUS
MHororpaHHHK, OTIMCAHHBIN OKOJIO (http://fcior.edu.ru)
20 cdepsl; cdepa, BnUcaHHAs B
MHOTOT'PaHHHK HJIM B TEJIO BPAIICHUS
" [Tousitue 06 00BEMe. OCHOBHBIE (http://fcior.edu.ru)
CBOICTBa 0OBEMOB TEN
99 [Tonstne 06 00BEMe. OCHOBHBIC (http://fcior.edu.ru)
CBOICTBa 0OBEMOB TET
23 OGBEM muTHHpa (http://fcior.edu.ru)
24 OGBEM IHHIpa (http://fcior.edu.ru)
o5 OGBEM KOHYCA (http://fcior.edu.ru)
26 OGBEM KoHYCA (http://fcior.edu.ru)
27 OGbeM IIHHAPA H KOHYCA (http://fcior.edu.ru)
)8 OGbém mapa (http://fcior.edu.ru)




29

30

31

O0BéM mapa
[Tnomane chepsr

[Tnomane chepor

(http://fcior.edu.ru)
(http://fcior.edu.ru)

(http://fcior.edu.ru)

32

O06BEM mapa u wionaab chepsl

(http://fcior.edu.ru)

33

[TogoOHEbIe Tena B MPOCTPAHCTBE.
CooTHOIIEHNST MEKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI

(http://fcior.edu.ru)

34

35

36

37

38

[TogoOHEbIe TENa B MPOCTPAHCTBE.
CooTHOIIEHUST MEKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEI

KonTpoabsHas padora no tremam ""Tesna
Bpamenust' u "Oo6bembl Tea"

BekTop Ha MI0CKOCTH U B POCTPAHCTBE
CnoxeHue ¥ BRIYUTAHHE BEKTOPOB

Crno)XeHne U BIUNTAaHHUE BCKTOPOB

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)
(http://fcior.edu.ru)

(http://fcior.edu.ru)

39

YMHOXEHHE BCKTOpPA HA YUCJIO

(http://fcior.edu.ru)

40

41

YMHOKEHUE BEKTOpa Ha YUCJIIO

Pasnoxxenne BekTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaM. IIpaBuio
napajuleJenunea

(http://fcior.edu.ru)

(http://fcior.edu.ru)

42

Pasnosxenne BekTopa 1o Tpém
HEKOMIUJIaHApHBIM BekTopaM. [IpaBuio

(http://fcior.edu.ru)




apajjiejacnuicaa

43

44

45

Pewrenue 3amay, cBA3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEUCTBUN C
BEKTOpaMH

Pewrenue 3amay, cBA3aHHBIX €
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMHU

Pewrenue 3amay, cBA3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMHU

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

46

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHEM IIPABUII JCHCTBUH C
BEKTOpaMH

(http://fcior.edu.ru)

47

48

49

[IpsimoyronbHas cucrema KOOpAUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axaun B KOOpAUHATAX

[IpsimoyronbHas cucreMa KOOpAWHAT B
npoctpancTse. KoopanHATHI BEKTOpA.
[Ipocreiimne 3axaun B KOOpAUHATAX
[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaTel BEKTOpa.
IIpocreimue 3a1auu B KOOpAMHATaxX

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

50

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/IEHNE BEKTOPOB

(http://fcior.edu.ru)

51

52

VYron mexay Bekropamu. CKansipHOe
MIPOU3BEICHNE BEKTOPOB

Boluucnenue yrioB Mexay OpsIMbIMU U
MJIOCKOCTSIMU

(http://fcior.edu.ru)

(http://fcior.edu.ru)




53

Beluncnenue yrios Mex1y NpsMbIMUA U
IIJIOCKOCTAMU

(http://fcior.edu.ru)

54

55

KoopanHaTHO-BEKTOPHBIN METOX IIPU
pELICHUU TEOMETPUYECKUX 3a1a4

KoopanHatHO-BEKTOPHBINA METOI ITPU
pEIlIeHNY T€OMETPUUYECKUX 3a/1a4

(http://fcior.edu.ru)

(http://fcior.edu.ru)

56

KoopanHaTHO-BEKTOPHBIN METOX IIPU
pEILIECHNN T€OMETPUYECKUX 3a1a4

(http://fcior.edu.ru)

57

58

59

Pemenue 3anay "BekTopbl 1 KOOpAMHATHI
B IIpocTpaHcTBe"”

KonTpoabHasi padora no reme
"BeKkTOpPBI M KOOPAUHATHI B
npocrpancrse'

[ToBTOpenue, o6o0IIeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTaHUMETPUH

(http://fcior.edu.ru)

(http://fcior.edu.ru)

(http://fcior.edu.ru)

60

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

(http://fcior.edu.ru)

61

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aIMs 3HAHUNA. 3a1a4un
TUTAHUMETPUHU ¥ METOJIBI UX PEIICHUS

(http://fcior.edu.ru)

62

63

[ToBTOpeHue, 0600IEeHNE U
cucTeMaTH3als 3HaHui. 3agadu
TJIAHUMETPUH ¥ METOJIBI MX PEIICHHS

IToBTOpenue, 0000IeHNE U

(http://fcior.edu.ru)

(http://fcior.edu.ru)




cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPEOMETPHUH

64

[ToBTOpeHUE, 0600IICHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUH

(http://fcior.edu.ru)

65

[ToBTOpeHUE, 0600IICHNE 1
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IIpunoxenus Kk mporpamme

1. I'paduk npoBeneHNsI KOHTPOJBHBIX padoT
I'padux npoBeeHNs KOHTPOJIbHBIX PadoT Mo reomerpun Ha 2023 — 2024 yyeOHbIH 1o
Ne n/m Kaacc Tema JlaTa
1 10 «a» "[TpsiMbIe W TUIOCKOCTH B IpocTpaHcTBe. [lapaiebHOCTh MPSAMBIX M IIOCKOCTEH" 16.11
2 10 «a» "IlepnieHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEN" U "YTJIbl MEXY NPSIMBIMU U 1.02
IJIOCKOCTSIMU"'
3 10 «a» "MHororpanHuKu" 12.03
4 10 «a» "O0BEMBI MHOTOI'PAaHHHUKOB" 11.04
5 10 «a» Hrorosas koHTposbHAs paboTa. [IpomexxyTouHas arrectanus 23.05

2. OueHoYHbIe MATEPHAJIBI.

MOTPEIIHOCTH B NEPBOM YacTu pabOoTHI.

Kaxxapiii BapuaHT KOHTPOJIBHOM pabOThI BBICTPOEH IO OJTHOW U TOM K€ CXeMe: 3a/1aHus 00513aTeIbHOI0 MUHUMYMa — JI0 TIEPBOM UepThHI,
3a/IaHUsI CPETHETO YPOBHS — MEXY MEPBOM M BTOPOM YEPTOM, 3a/laHUsl YPOBHS BBIIIE CpPEeIHET0 — mociie BTopoit uepThl. [llkana oreHok 3a
BBITIOJTHEHHE KOHTPOJIBHOU paOOTHI BHITJISAUT TaK: 32 YCIEIIHOE BBIMOJTHEHHE TOJBKO 33JaHUil 0053aTeNhbHOI0 MUHUMYMa — OILIEHKa «3»; 3a
YCTENTHOE BBIMOJTHEHUE 3a/IaHUI 0053aTEIbHOT0 MUHIMYMAa M OJTHOTO JOTIOJHUTEIHHOTO (TIOCTIe TIEPBOM MITM BTOPOM YEPThI) — OIICHKA «4»; 3a
YCHEIIHOE BBINOJTHEHUE 33/TaHUN BCEX YPOBHEH — orieHKa «S». [Ipu 3ToM OIleHKY HE PEKOMEHyeTCsl CHUKATh 32 OJHO HEBEPHOE PEIICHHUE WU




10 knacc
Konumponsnas paboma Nel «Bzaumnoe pacnonoxcenue npamvlx u na0CKOCmeil 6 npoOCmpancmee).
Bapuanrt I

1. OcuoBanne AD Ttpanenmu ABCD nexwur B mutockoctu o. Uepes ToukuB u C mpoBeneHbl napamienbHBIE PSIMbIC, TEPECeKaroIIne MIOCKOCTh O B
Toukax E u F coorBercTBEHHO.
a) KakoBo B3anmHuoe nonoxxenne npsameixEF u AB?

0) Uemy paBen yron Mmexnay npsMbIMUEF u AB, eciu Z ABC = 150°? [osicuurte.

2. lan npoctpaHcTBeHHBIH deThipexyroibHuK ABCD, B kotopom auaronanu AC u BD paBubl. CepeanHbl CTOPOH 3TOTO YETHIPEXYTOJIbHUKA COSIUHEHBI
HIOCJIETIOBATENHLHO OTPE3KAMH.
a) BrinmosnHuTe pUCYHOK K 3a7a4e.

0) Jlokaxxute, 4TO MOJIYYEHHbIN YEThIPEXYTOIbHUK €CTh pOMO.
Bapuant I1

1. Tpeyromsauku ABC n ADC nexaT B pa3HbIX IDIOCKOCTSIX B UMeroT ooyt ctopony AC. Touka P — cepeamna ctoponsr AD, a K — cepenmHa cTOpoHBI
DC.
a) KakoBo B3anmHoe monosxenue npsimbix PK u AB?

6) Uemy paBen yron mexnay npsmeimu PKu AB, ecnu Z ABC =40°u £ BCA = 80°? [osicHure.

2. Jlan npoctpancTBeHHbINH deThipexyronbHuk ABCD, M u N — cepemunnr ctopon AB u BC coorserctBenno; E € CD, K € DA, DE:EC=1:2,DK
KA=1:2
a) BeimosiHUTE PUCYHOK K 3a/1a4e.

6) Hokaxwure, uto yeThipexyroibHUK MNEK ectb Tpamernusi.



Konmponvnasa paboma Ne2 «Ilpusnaxu nepnenoOuKyIApHOCIMU RPAMBIX U NJIOCKOCHIEN 6 RPOCMPAHCHIGE)
Bapuanrt I
1. [lnaronans xyba paBHa 6 cMm. HaiinuTe:
a) pebpo ky0a;
0) KOCUHYC yria MEXAy AHaroHajablo Ky0a M IUTIOCKOCTBIO OJJHOM M3 €ro IpaHei.

a

2. Cropona AB pom6a ABCD pagHa a, ogun u3 yrios pasen 60°. Uepes cropony AB nposejieHa IIIoCKOCTh 0. Ha PACCTOSHUU 2 0T To4kH D.
a) Haitnure paccrostaue ot Touku C 10 MIIOCKOCTH (L.

0) [TokaxxuTe Ha PUCYHKE JMHEWHBIA yrosn asyrpannoro yrama DABM, M € q.

B) Haiigure cunyc yria Mexay IIOCKOCTBIO poMOa M IIIOCKOCTBIO d.
Bapuant I1

1. OcHOoBaHMEM TPSMOYTONHHOTO TMapajUieienuneaa CIy>KUT KBaapaT; MUaroHaih Mapajulefienuiesa paBHa 2 V6 CM, a €ro HM3MEPEeHHs] OTHOCSTCS
kak 1 :1: 2. Haiigure:
a) U3MepeHus MapaieNenuIena;

0) cuHyc yria MeXIy JUaroHajblo MapajijiesienuIeaa U MI0CKOCThIO0 €ro OCHOBaHMUS.

a
2. Cropona kBajpara ABCD pasna a. Uepes cropony AD mpoBe/ieHa IIIOCKOCTh 0L Ha PACCTOSIHUK 2 OT TOYKH B.
a) Haiiqute pacctosinue ot Touku C 10 TIIOCKOCTH 0.

0) IMokaxxuTe HA PUCYHKE JIMHEWHBIA yroi aByrpaHHoro yria BADM, M € q.

B) Haiigute CHHYC yTIJia MCKIY INIOCKOCTBIO KBaJIpaTa U IJIOCKOCTBHIO (.



Koumponvnasa paooma Ne3 «Mnozozpannuku. Ilpuzma u nupamuoa. llpasunvnas nupamuoa u npasuibHas npuma. ».
Bapuanrt I

1. OcHoBannem mupamuasl DABC  sBisiercst npaBuibHbIN TpeyronbHuk ABC, cTopona kotoporo paBna a. Peopo DA mnepneHIuKyIIpHO K MIOCKOCTH
ABC, a mnockocts DBC coctapnsier ¢ mnockoctsio ABC yron B 30°. HaitnuTe rutomanb 60K0BO# MOBEPXHOCTH MUPAMHIBL.

2. OcHoBanueMm mnpsimoro mapamienenurneaa ABCDA;B,C1D; sensercs pom6 ABCD, cropoHa kotoporo paBua a u yron paBed 60°. Ilmockocts AD;C,
COCTaBIISIET C TUIOCKOCTHI0 OCHOBaHUS yroi B 60°. Halinure:
a) BBICOTY poM0a,

0) BBICOTY IMapajuIeenuIe/1a;
B) IJIONIA/[b OOKOBOM MOBEPXHOCTH MapajuICIICIUIIEIa;

T') IJIOLIA/1b TIOBEPXHOCTH Napajuleenunea.
Bapuant I1

1. OcuoBanuem nupamuasl MABCD sBisiercs kBagpat ABCD, pedpo MD neprienaukymspHO K Tuiockocty ocHoBanusi, AD = DM = a. Haiinure miomans
HOBEPXHOCTH THPAMUIBL.

2. OcHoBanueM npsimoro napasuienenunena ABCDA;B,C;D; sensercs napamienorpamm ABCD, cToponbl KOTOporo pasHsl a 'V 2 1 28, OCTPEIi yroy paBeH
45°. BeicoTa nmapaJiieNienuIie/ia paBHa MEHBIIIEH BHICOTE Mmapasuieaorpamma. Haiinure:
a) MEHBIITYIO BBICOTY MapaijIeIorpaMma;

0) yrost Mmexy miockocteio ABC1 1 TNIOCKOCTHIO OCHOBAHHS;
B) TUIOMIAh OOKOBOM MOBEPXHOCTH MapasuieNenuIie/a;

1") IIomaab IMMOBCPXHOCTHU MMAPAJUICIICIIUIICAA.



11 xkaace

Konmpononaa paooma Ne 1 no meme «Tena epawjenus: yuaunop,
Konyc, cpepa u wiap».
1 eapuanm

1.Paguyc ocHOBaHMs LMIMHJpPA paBeH S CM, a BBICOTA LMJIMH/Ipa paBHA 6
CM. HaiinuTe miiomaas ceueHusi, NpOBEAECHHOI0 NapajlieIbHO OCH LUIMHIpa
Ha paccTostHuU 4 CM OT Hee.
2. Paguyc mapa pasen 17 cM. HaiinuTe miiomans ceueHus 1apa,
yaJeHHOTOo OT ero 1eHTpa Ha 15 cM.
3. Panmmyc ocHOBaHHsI KOHYyca paBeH 3 M, a BbICOTa 4 M.
Haiinuteo6pa3yromyto U IIomaib OCEBOI0 CEYCHHUS.

Konmpononaa pavoma Ne 1 no meme «Tena epawjenus: yununop,
Konyc, cghepa u wapy.
2 sapuanm

1. Beicora nunuuapa 8 M, paaiyc OCHOBaHUS S5 M.

Hunuuap nepeceyeH MIOCKOCTHIO NapaljIeIbHO OCH TaK, YTO

B CEUEHUH IMOTydMIIcs KBaapar. Haiinute paccrosiaue ot

9TOTO CEYCHHUS 10 OCH IHIHHIIPA.

2. Pagmyc cdepsl paBen 15 CM. Haiinure AnuHy OKpy>KHOCTH
CEeUueHMsI, yJAJIEHHOTO OT IIeHTpa cepsl Ha 12 cMm.

3. Oopasyroras koHyca | HakJIOHeHa K IIOCKOCTH OCHOBAHUSI MO
yrnom B 30°. Haiffiure BBICOTY KOHYCA H IIIOIIAIh OCEBOTO CCUCHHS.

Konumponsnas paboma Ne2 no meme « Bexkmopwt u koopounamul 6
npocmpancmaeey.
1 eapuanm.

=

Haiinute koopauHaThl BEKTOpA AB, eciu A(5; -1; 3), B(2; -2; 4).
2. Jlanbr Bextopel B {3; 1; -2} u ¢ {1; 4; -3}. Haiinure 28—C

3. M3obpasute cucremy koopauHaT OXYZ u MOCTPONTE TOUKY
A(1; -2; -4). Haiigute pacCTOSHUE OT 3TOW TOYKH JI0 KOOPAMHATHBIX
IIJIOCKOCTEM.

4. Bepmunasiy ABC umeror koopaunate:A(-2; 0; 1), B(-1; 2; 3),
C(8;-4;9).

Haiigure koopaunats! Bektopa BM , ecnu BM — menuana AABC.

Konumponvnasa paboma Ne2 no meme « Bexkmopwt u koopounamult é
npocmpancmeey.
2 eéapuanm.
1. Haiimure koopauHatel BekTopa AB, eciu A(6; 3; -2), B(2; 4; -
5).

2. JlaHBI BEKTOPBI 5{5; -1; 2} HE{3; 2; -4}. Haiinure ‘5— 2b

3. Uzobpaszute cucremy koopauHat OXYZ ¥ IOCTPOMNTE TOUKY
B(-2; -3; 4). Haiiqure pacCcTOsSHKE OT 3TOU TOYKHU JI0
KOOPJMHATHBIX MJIOCKOCTEM.

4. Bepumnsl AABC umetor koopaunater:A (-1;2;3),B (1;0; 4),
C(3;-2;1).

Haiinurte koopaunatel Bektopa AM , eciiu AM — meanana AABC.

Hmozosasa konmponvrnas paboma.

Hmozoean KOHRmMpOJibHAA paﬁoma.




Bapwuanr 1.
1.Boicora konyca paBHa 10, quamerp ocHoBaHus paBeH 48. Haiinute
00pa3yromyro.
2.1lunuHAp ¥ KOHYC MMEIOT o0Ilee OCHOBAaHHWE M OOIIYIO BBICOTY.
Brruncnute 06beM nuimMHapa, eciu 00bEM KoHyca paseH 10.
3.CTOpOHA OCHOBAHHMS MPABUILHOM TPEYrOMBHOI IPU3MbI paBHa 2v/5,
a BbICOTa - 4+/3. Berunciute 00bEM MpH3MbL.
4 Panuyc mapa paBed 17 CM. HaiiguTe muomanp cedyeHus mapa,
yZaJEHHOI0 OT €ro LeHTpa Ha 15 CM.
5.Bepmunsl  ABC umerot koopaunarer: A(-2; 0; 1), B(-1; 2; 3),
C(8; -4; 9). Haiimute KOOpAMHATHI BEKTOpA BM , eciu BM —
Mmenuana AABC.
6.B npaBunbHOM yeTbipexyroasHoi nupamuae SABCD ctopona
ocHoOBaHUs paBHa 4 cM, 60KoBoe pedpo 5 cm. Haitaure:
a) MIoaab OOKOBOM MOBEPXHOCTU MUPAMHU/IBI,
0) 00beM UpaMuU/Ibl.

Bpemsi BoinosineHnus 1 ypok.
Ouenka 3a padory

«5» - 7 6a,1710B

«4» - 5-6 6a10B

«3» - 3-4 6aJ1a

«2» - 2 ¥ MeHee 0aJIJIOB

Bapuanr 2.
1.Beicora koHyca paBHa 6, oOpasyromas -10. Haiinure nmamerp
OCHOBaHHS KOHYcCA.
2.1lunuHap ¥ KOHYC HMMEIOT 00liee OCHOBAaHHWE M OOIIYIO BBICOTY.
Brruncnute 06beM HuIMHIIpa, eciiu 00bEM KoHyca paBeH 20.
3.CTOpOHA OCHOBAHKSI [IPABHIIBHOI TPEYTONBHOI IPH3MbI paBHA 3v/2,
a BEICOTA - 5v/3. BrumciuTe 00bEM IPH3MEL.
4.Paguyc chepol paBeH 15 cM. HaliguTe niiMHy OKpYXKHOCTH CEUCHUSI,
yIIEHHOTO OT IeHTpa chepsl Ha 12 M.
5.Bepmunsl AABC umerot koopaunatsr: A (-1;2;3),B(1;0;4),C
(3;-2; 1). Haiimure KoOpAMHATHI BEKTOpA AM , eciu AM — Meauana
AABC.
6.B mpaBunbHO# TpeyronbHoi nupamuae SABCD cropona
ocHOBaHUs paBHa 4 cM, a O0koBOe pedpo paBHO 5 cM. HaiiguTe:
a) Mouaab OOKOBOW MOBEPXHOCTU MUPAMUJIBI,
0) 00beM nUpaMu/Ibl.

Bpems BbinosiHeHus 1 ypok.
Ouenka 3a padory

«5» - 7 6as10B

«4» - 5-6 6a710B

«3» - 3-4 6as1a

«2» - 2 1 MeHee 0aJJI0B
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