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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0YyCJIOBJI€HA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAMPABICHWU IJUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€AJIBbHOI0, XapakTepe OTPAKEHUs
MaTeMaTUYECKON HayKO! SIBJICHUI U POIIECCOB pEabHOIO MUPa, MECTE T€OMETPUHN
B CUCTEME HayK U pOJId MaTEMaTHYECKOT0 MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OOYy4YaroIIMMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaJIbHOrO ObITHS, (opma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAaHWS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHHME  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUIbI yU€OHOU U TPYIOBOM NESITENbHOCTH, SBIISAETCS
OIHUM U3 Tpo(decCHOHATBbHO BaXHBIX KAauecTB, IMMOATOMY AakKTyajbHa 3ajaya
dbopMupoBaHus |y  OOYyYalOIIMUXCS  MPOCTPAHCTBEHHOTO  MBIIIJIEHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTAa B
HOJIFOTOBKE K MIPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.



[lenp ocBoenust mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — 00I1IeoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHUs  00pa3oBaHMs IO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKIJIAIHBIM UCIIOJIb30BAaHUEM I'€OMETPHHU.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE NIpeIHAa3HAdYeHa JIsl
00y4aroluxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUMA
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MaTEMAaTUUECKHE YMEHHUS, CBSI3aHHBIE CO
CHeM(PUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JAJbHEHIIIEM BO3HUKHET HEOOXOJAUMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npo(hecCuOHABHOM NesATENbHOCTH.

JlocTmxeHre eI OCBOCHHS MPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBIsSIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHUE MpPEACTABICHUS O MHOTOTPAHHUKAX U TEJIaX BPaAICHUS KaKk
O BAKHEWIIMX MATEMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHCHIBATH U
U3ydaTh pa3HbIe ABJICHUS OKPY>KAIOIIETO MUPAa;

e (opmMupoBaHMe yMEHHs pacno3HaBaTb Ha YepTexax, MOJCISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpaleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIllEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHUEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJ€ PEIIEHUs CTEPEOMETPUYECKMX 3adad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEIJUICKTYaAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOImnXCs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIIUICHUS;

e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUE PACIIO3HABATH MPOSBICHUSI TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX JKU3HEHHBIX CUTYAIUSX W MPU U3YYECHUU
JIPYyTUX  y4eOHBIX  MPEIMETOB, MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIUpOBATH UX Ha S3BIKE TEOMETPHUH U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIM, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapat  JJid = pEeHleHus ~ NPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MMOJYUYCHHBIE PE3YyJIbTATHI.



OTIMYNATENPHON OCOOEHHOCTBIO MPOTrPaMMBbI SIBIISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPHUM B HAYAJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUA, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NMPOTEKAaHNE NHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
W3YUYEHHUIO TIPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B KypCce CTEPEOMETPUH MMPOBOJUTCS 3a CUET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX O0Opa3oB M 337a4 HA OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpaza TPOBOJAUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepikaresibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «lIpsiMble U MJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpauieHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenensercs He TOJIBKO 110 CoAep KaTeIbHbIM JIMHUAM, HO U IO ToAaM 00y4eHus
Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHuUs.

Conepxxanue o0pa3oBaHHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ybTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO TojaM OOy4YeHus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBLHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, pACIIUpSs U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaures 2 dyaca B Henemo B 10 kimacce n 1 gac B

Hezemo B 11 kmacce, Bcero 3a 1Ba rojga ooydenust - 102 yueOHbIX yaca.
COILEPXXAHUE YYEBHOT' O KYPCA

10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA ~ CcTepeoMeTpuu. Touka, TpsiMasl, IJIOCKOCTb,
npoctpancTBo. I[loHsTHe 00 aKCMOMaTHYECKOM TMOCTPOEHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX.

B3auMHoe pacnosoxkeHue MpsMBIX B MPOCTPAHCTBE: IEpeceKarouIrecs,
napajjielbHble W CKpeuBaromuecs mnpsmMele. [lapannenbHOCTs NOPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUlesibHble TMpsSMbIe B  MPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; Yrod MEXAy NpsIMbBIMA B IPOCTPAHCTBE.



[TapaiuteTbHOCTB MIIOCKOCTEN: MapajuieIbHbIE INIOCKOCTH; CBOMCTBA MAPAJUICIIBHBIX
miockocteit. [IpocTeiime mpocTpaHCTBEHHBIE (DUTYpPBI Ha IUIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; IOCTPOECHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
MIPOCTPAHCTBE, NPSIMBIE MAPAJIICIBHBIE W MEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O NpsSMOU
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTIIA.
[lepnieHaUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIFIOCKOCTH, TTPOEKITHS (UTYPHI HA TIOCKOCTh. [lepneHauKymsipHOCTh
IJTIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHANKYJISIpax.

MHoOrorpaHHuKHU

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas
pU3Ma; TPAaHU U OCHOBAHUS MPHU3MBIL; MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
IIOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAHHE MUPAMU/JIbI; OOKOBAs U TIOJIHASL TOBEPXHOCTh MUPAMUJIbL; TTPaBUIbHAS U
yceuéHHass nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. [IpaBunbHble
MHOTOTPaHHHUKH: MOHSATHE MPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
MpaBUIbHAS THPAMUJA; NpPaBWIbHASA TPEYrojbHAs MNUPaAMUIA W TPABUIIbHBIN
terpasap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noneka’ap v ukocaxap. CedueHus: NpU3Mbl U IUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTHU. DJIEMEHTHI CHMMETPHUM B TUPAMUIAX, MAPAIIICIICUIIECIaX, TPAaBUIbHBIX
MHOTOTPaHHUKAX.

Bbluncienre 5J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WaroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,
TJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOi Tpu3Mel. [[nomaas
OOKOBOIW TOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOW MHUPAMUJIBI, TEOpEeMa O
Iomaan yceu€Haon nupamMuibl. [lorsitue 06 06b6éme. OObEM TUPAMUIBI, TPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TOI0OHBIX TEJl.

11 KJIACC

Tesia Bpalenus

[Hunuaapuyeckas MTOBEPXHOCTB, obOpazyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [{UmuHIAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH moBepxHOocTU. KOoHyC: ocHOBaHME U BepInHa, oOpasyromas



Y OCh; IJTOIIA/1b OOKOBOM M MIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yOIIHe
U BBICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
I011aAb Chephl.

N300pakeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIIICHHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM Mmapa u mIomasab chepsl.

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mumHIpa (MapajuieabHO U MEPIEHIUKYIISIPHO OCH), CEYEHUs KOHYyca
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAIIEe Yepe3 BEPIIMHY), CEUSHHUS 1Iapa.

BeKTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m10cKoCcTH U B rpocTpaHcTBe. Cl0KEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PaznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBWJI JCUCTBUN ¢ BekTopamu. lIpsamoyroipHas cucTema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATaX. YTONn Mexay BekTopamu. CKaJaspHOE TMPOU3BEICHUE BEKTOPOB.
Breraucnenre yriioB Mexay MPSMBIMH M TUIOCKOCTSIMH. KoopauHaTHO-BEKTOPHBIN
METO/I TIPH PEIICHUH TCOMETPUUISCKHX 3aJ1ad.

INJIAHUPYEMBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl y4eOHOro NpeaMera
«MaremaTuka» XapakTepu3yrTCS:

I'paknanckoe BocnMTaHUE:

Cc(OPMUPOBAHHOCTHIO T'PAKIAHCKON MO3ZUIIUN O0YUaIOLIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOIO YJ€Ha POCCUHWCKOrOo OOLIeCTBa, MPEACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
OpoLeayp TpakIaHCKOTO oOmiecTBa (BBIOOPBI, OMNPOCH W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIBbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GyHKUMSIMU ¥ HA3HAYEHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTHU, YBAKEHUS K
IIPOLIIOMY Y HACTOSALLEMY POCCUMCKOW MAaTEMAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHUSX, cpepax
DKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:



OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIaa B MOCTPOCHHUE YCTOMUHUBOrO OyayIIEro.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUH), PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMpPaBICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUUECKON KYyJIbTYphbl, MOHUMAHWUEM BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HJKOJOTHYECKUX MpoOJieMm;
OpUEHTAlMell Ha NMPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW ISl pElICHHs 3a1ad B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, TTAHUPOBAHUS MMOCTYIKOB U OIICHKH X BO3MOXKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, MMOHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYEeCKOW JESITEIIbHOCTH, ITAaroB €€
pa3BUTHUSI M 3HAUUMOCTH JUISI PAa3BUTHUS IUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUK U MaTeMaTHYeCKOM KyJIbTYypOWM KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYK) M MCCIEAOBATEILCKYIO JESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pPe3yabTaThl OCBOSHHUS MPOTPAMMBbI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusamMu, YHUBEPCAIbHbIMU Pe2YIAMUSHLIMU OUCTEUIMU.



1)

Vuueepcanvuvie  nosnaeamenvuvle  Oetlicmsus, — obecnequusarom

Gopmuposarue 06A308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKPYICAIOUe20  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
uccie008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIEC IPU3HAKN MAaTEMaTHYECKUX
OOBEKTOB, IMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENCHUs] IOHATUM; YCTAaHABIMBATh CYIIECTBEHHBIM  IMPU3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOTIO aHAJIN3A;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEPAMUTEIbHbIE U OTPULATEIbHBIC, €AMHUYHBIC, YACTHbIE U OOIUIUE;
YCIIOBHBIE;

BBIBIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
OpOTUBOpEYMs] B (paKTaxX, [aHHBIX, HAOJIOJEHUSX U YTBEPKACHUSIX;
npemaraTb KpUTEPUU JUUIS BBISIBICHUS 3aKOHOMEPHOCTEN W IPOTUBOPEYHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
NPUBOJUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJbI;

BBIOMpATh C€roco0 pemeHus yuyeOHOM 3ajauu (CpaBHHUBATh HECKOJBKO
BApUMAHTOB peELIEHUs, BBIOMpaTh Haubosiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOATENbHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeliCTBUA:

UCITOJIB30BaTh BONPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT ITO3HAHMS,
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpEUne, MNpodiIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATEIIBHO CIUTAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
O0BbEeKTa, SBJICHHUS, TPOIECCA, BBIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMpOLiecCca, a TaKXKE BbIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISBIIATH ASOUIMTHI HHPOPMAITUU, JaHHBIX, HEOOXOMMBIX ISl OTBETa Ha
BOIIPOC U JIJI PELICHUA 3a]1a4U;



2)

BEIOMpAaTh ~ WMHGOPMAIMI0O W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpHUpPOBaTh UH(OPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;
OILICHUBATh HaAEKHOCTD uH(bopMaIIH o CaMOCTOSTEJIbHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KOMMyHuUKamueHwvle Oelicmeus, o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCAL.
Oo0menue:

BOCIPUHUMATH U (POPMYIUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YJIbTaT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA TMIOUCK
pEUIEHHUs; COMOCTABIATb CBOM CYXIECHHS C CYXACHUSAMHU JPYTHX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3jM4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM opme popMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3a4a4yd,  SKCIEPUMEHTA,
UCCJIEI0BAHMSI, IPOEKTA; CAMOCTOATEIbHO BEIOMPATH (POPMAT BHICTYIUICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh M UCITOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBHU YA TbHOM
paboTHl TpU penieHUH YYeOHBIX 3a/ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHU3AIMIO COBMECTHOM  paboThI,
pacmpenenarth BUAbl pabOT, MOTOBAPUBATHCS, OOCYXKIATh MpoOIEcCC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMBDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMIA MPOAYKT TIO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Yuusepcanvuvie pecyiamusnsle oeticmausi, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3aJ]a4M, BBIOUPaTh CIIOCO0 penieHus
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJa/JeTh HAaBBIKAMHM TIO3HABaTENbHOM pediiekcuu Kak OCO3HaHUs
COBEPLIAEMBIX EUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI POIIECcca U pe3ysbTara
pelIeHNs MaTeMaTHIeCKON 3a1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUH 3a/1a4H,
BHOCHUTHh KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAaHHBIX, HAHJCHHBIX OIUOOK, BBISIBIICHHBIX TPYTHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IIEIM WU YCJIOBHUSM, OOBSICHSITH
NPUYUHBI JOCTHKCHHUS WM HEJAOCTH)KCHHS PE3yJbTaTOB JEATEIHHOCTH,
HAXOAMUTh OIMUOKY, TaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OmneprpoBaTh MOHATHIMH: TOYKA, MPSMas, INTOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIICACTBUS W3 HUX IPH PEIICHUH
TeOMETPHUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIIEIBHOCTh M IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yrojl, TPaHW JABYTPAaHHOTO YIJa,
peOpo ABYrpaHHOIO YIJIa; JIMHEHHBIA Yrojl IBYTPAaHHOTO YIJa; rpagycHas mepa
IBYTPaHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA ¥ HEBBITYKJIbIH
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kinaccu(ukanuy  (BBIMYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; PSAMbIE ¥ HAKJIOHHBIC TIPU3MBI, TAPaJUICIICITUTIC]IBI).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METO/T CIIEIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJIEOB, BBIMOJHSATh
(BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJICHUE TEOMETPUIECKUX BEIMYHH 110 00pa3iaM Hiu
aTOPUTMaM, TPUMEHSSI W3BECTHBIE AaHAJIUTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HA BBIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKAMH, OT TOYKH JO TMPSMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Permath 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX ~ MaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXAY



CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy NOPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLAAN MOBEPXHOCTEH MHOI'OIPAaHHUKOB (TMpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUUCIISITH COOTHOLIECHHS MEXTy TUIOIIA MU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHMOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKUX 3a/1ad,
MPEANOJIaraloX HECKOIbKO I1aroB PEeIEHHs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B IBHOU (popme.

[IpumMeHsATh HpoCTEWIINE MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaMTH HpUMEPB MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IIPHUPOJAE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MONY4YEHHBIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSITh W3YyYCHHBIE TOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHOM MPOOJEMBbl, MOJEIUPOBATh peaibHbIC
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUAMH: MIJIMHAPUYECKAs TOBEPXHOCTh, OO0Opa3ylolue
HUJIMHIPUYECKONU TOBEPXHOCTH; IUIMH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHHYECKON TOBEPXHOCTH, KOHYC; chepuuecKkas MoBEepXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTAa; IIApOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalieHus,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJ10 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOILIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N3o0paxkath u3ydaeMbie (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.



BoImonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U IPeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH O0JIaJIaf0T.

[IprMeHATh IPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GpakThl 1JIs pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEANOJIATal0INX HECKOIBKO 1IIar0B PELLIECHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (popme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha [OKa3aTelIbCTBO MATEMATHYECKWX OTHOLICHHM W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK alrOpuTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a/1a4.

[IpuBOaMUTHL NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHbIC
CUTyallud W IPUMEHATb M3YYCHHBIE IIOHATHA B IPOLIECCE IOUCKA PELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Jr:{;-)n HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Beero KonTpoabHbie IIpakTnuyeckue f:g;g? ;:f;;gmn” e
padoThbI padoTbI pecype
1 BBenenue B ctepeoMeTpuio 10
2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamenbHOCTh NPSMBIX M IIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD NMPSIMBIX U TIIOCKOCTEN 13 1
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHoTrorpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U YTIIBI 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne n/m I:;::;ZILO;:::{M PAICIOB H TEM Beero Konrpoabnbie IIpakTnuyeckue gg;g? oOBBabTIz.J)mm,l e
padoTbI padoThbI pecypesi
1 Tena BpaieHus 12 1
2 OO0BEMBI TET 5 1
3 BekTops! M KOOpAMHATHI B POCTPAHCTBE 10 1
4 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIMS 7
3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 3 0




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N KosanyecTBo yacoB
I /;_; Tema ypoka Beero Kontpoabnsie = IlpakTuueckue
padoTsI padoTsI
OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MTPSIMasi, TNIOCKOCTb,
1 npoctpancTBo. [IpaBuia u3o0pakeHus: Ha pUCYHKAX: U300paKeHH 1
IUIOCKOCTEM, MapajiesIbHbIX IPSIMBIX (OTPE3KOB), CEpPEANHBI OTPE3KA
5 [onsTHs: mepeceKkaromuecs MIOCKOCTH, IEPECEKAIOIIUECS MPsIMast U 1
IJIOCKOCTh
3 [TonsTHst: mepecekarouecs MmIoCKOCTH, epeceKarouecs npsmas u 1
TUIOCKOCTh
4 3HaKOMCTBO C MHOTOTpaHHUKAMH, H300pakeHHe MHOTOTPaHHUKOB Ha 1
PHUCYHKAaX, Ha MPOEKIIMOHHBIX YePTeKax
5 HauanbHble cBeieHus 0 KyOe 1 mupaMuie, X pa3BEPTKU U MOJIEIH. 1
CedeHunss MHOTOTPaHHHUKOB
5 HauanbHble cBeieHus 0 KyOe U mupaMue, uX pa3BEPTKU U MOJIEIH. 1
CedeHunss MHOTOTPaHHHUKOB
7 [TonsTHe 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI 1
CTEpEOMETPUH U CIEICTBUS U3 HUX
5 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI 1
CTEpEOMETPHUH H CIIEJCTBHS U3 HUX
9 [ToHsATHE 00 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUHN: AaKCHOMBI 1
CTEPEOMETPUH U CIEJACTBHSI U3 HUX
10 [Tonatue 06 akcHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1
CTEpEOMETPHUH H CIIEJCTBHS U3 HUX
11 B3anmMHoe pacrionoxeHue nNpsiMbIX B IPOCTPAHCTBE: MEPeCceKaoNIecs, 1
napajieNIbHbIe ¥ CKPEIIUBAIOIINECs TIPSMBbIC
19 [TapannensHOCTh MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapasuiebHbIe 1

IIPSIMBIE B IIPOCTPAHCTBE; MAPAJLIEIbHOCTb TPEX NPSIMBIX




[TapanmnensHOCTD MPSAMBIX U IJIOCKOCTEHN B pocTpaHcTBe: [lapannensHocTh

13 . 1
PSMOM U TNIOCKOCTH

14 VYruel ¢ coHanpaBI€HHBIMU CTOPOHAMU 1

15  Vron Mexay npsMbIMHU B IPOCTPAHCTBE 1

y
16  Yroa mMexzy nNpsIMbIMH B TPOCTPAHCTBE 1
y

17  TlapamienbHOCTb IJIOCKOCTEH: MapaylIeIbHbIE MIIOCKOCTH 1

18  CaoiicTBa napamieabHbIX MIIOCKOCTEN 1

19 [Tpocreiimue npocTpaHCTBEHHBIE (PUTYPBI HA IUIOCKOCTU: TETPAdp, KYO, 1
napajuliesenunes

20  IloctpoeHme ceycHMIA 1

21  TlocTpoeHue ceyeHHi 1

22 KonTtponsHast padora no Teme "[IpsiMble 1 TIIOCKOCTH B IIPOCTPAHCTBE. 1
[TapamienbHOCTh NPSMBIX U MIJIOCKOCTEHN"

23 [TepnieHIUKYIAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHUKYIISIPHBIE TIPSMBIE B 1
IPOCTPAHCTBE

24  llpsimble mapajijieNbHble U MEPIEHAUKYISIPHBIE K TNIOCKOCTH 1

25  IlpsiMble mapajijiesbHble U MEPIEeHAUKYISIPHBIE K TNIOCKOCTH 1

26  Ilpu3Hak NepneHIMKYISIPHOCTH NPSIMOM U TIIOCKOCTH 1

27  llpu3Hak NepneHIuKYISIPHOCTH NPSIMOM U TIIOCKOCTH 1

28  Teopema o npsiMoi NepHNEHIMKYISPHON MJIOCKOCTH 1

29 | Teopema o npsiMol epHEHIUKYISPHOI MIOCKOCTH 1

30 Teopema o mpsiMOW IEPIICHIUKYIISPHOM MJIOCKOCTH 1

31 [leprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSIHHE OT TOYKH 10 TIOCKOCTH, 1
paccTosiHUE OT MPSMOM J0 MIIOCKOCTH

30 [leprienAUKYNSAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH /10 TIIOCKOCTH, 1
paccTostHue OT TPSMOM J0 TUIOCKOCTH

33 [leprieHAUKYISp ¥ HAKIIOHHBIE: PACCTOSIHHE OT TOYKH 10 TDIOCKOCTH, 1
paccTosiHue OT MPSMOM J0 TIIOCKOCTH

34 [leprienAUKYNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, 1

paccTosiHuE OT MPSMOM J0 TUIOCKOCTH




‘ 35 | Yrubl B IPOCTPAHCTBE: Yol MEKAY NPSAMON U IIIOCKOCTHIO 1

36 Konrtponbnas pabdora «lleprneHankynsspHOCTb NPSIMOM U IIOCKOCTH. 1
[leprieHAUKYIAp U HAKJIOHHBIE)

37  JIByrpaHHBIi yroj, TMHEHHBIA yroJi JBYTPaHHOIO yIiia 1

38  JIByrpaHHBIii yroj, JTMHEHHBIA YroJi JBYTPaHHOTO yIiia 1

39 HepneHz[mSyﬂstHOCTb TUIOCKOCTEH: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX 1
IUIOCKOCTEH

40 HepneHamfynﬁpHOCTL TUTOCKOCTEH: MPU3HAK MEPICHINKYISIPHOCTH JIBYX 1
IUIOCKOCTEH

a1 HepneHz(mfynﬂpHocn. IUIOCKOCTEH: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX 1
TUIOCKOCTEH

42  Teopema 0 TpEX MEPIEHANKYISIPAX 1

43  Teopema o TpEX MEPIICHIUKYIIIPAX 1

44  Teopema o TpEX NMeprEHIUKYIsIpax 1

45 KOHTponLHVa}? p:c'160Ta o reMaM "llepneHauKyasspHOCTh IPSIMBIX U 1
iockocTeil" 1 "Y1ibl MeXay NPSIMBIMHU U IJIIOCKOCTAMU"

16 [lonsTHE MHOTOTpaHHNKA, OCHOBHEIE DJEMEHTBI MHOTOTPAHHHUKA, BBITYKIIbIC 1
Y HEBBIMYKJIble MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA

47 [Tpu3ma: N-yroapHas Mpu3Ma; rpaHd U OCHOBAHUS IPU3MBI; IIpsIMast U 1
HAKJIOHHAS TTPU3MBI; OOKOBAs U TOJIHASI TIOBEPXHOCTH MPU3MBI

48  Tlapamnenenuries], MPAMOYTOIBHBIN TTapauICIICIIHIICT U €T0 CBOHCTBA 1

49 [Mupamupaa: N-yrojapHas MUPaMUAa, TPAHA U OCHOBAHHE THPaMHTIBL; OoKkoBast 1
¥ TOJIHAs TTOBEPXHOCTh MUPAMHU/Ibl; IPAaBUIIbHAS M YCEUEHHAs MUpaMuia
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHATHE MIPABUIBHOIO MHOTOTPAHHUKA;

50  mpaBwiIbHas MpU3Ma M PaBUIbHAS MTUPAMU/IA; TIPABIIIbHAS TPEYTOIbHAS 1
nUpamMu/ia ¥ NpaBUIBHBIN TETpadap; Ky0

51 [IpencraBieHne 0 MPaBUIBHBIX MHOTOTPAHHHUKAX: OKTAIP, JOJCKAdIp U 1
UKOCadIP.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOUKH, TIPSMOI,

52  TIOCKOCTH. DIIEMEHTHl CHMMETPHUH B ITUpaMuUIax, apauiejenuneaax, 1
IPaBUIBHBIX MHOTOI'PaHHUKAX




53  BrbrumcieHue 3JeMEeHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHaiu, yriibl 1
54 [Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM MMOBEPXHOCTH MPSMOM TIPU3MBI, 1
IUIOINAAb OCHOBAHHIA, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MIPU3MBI
55 [Tnomaas OOKOBOH MOBEPXHOCTH U MIOBEPXHOCTH MTPABUILHON MTHPAMHU/IBL, 1
TeopeMa O IUIoau OOKOBOM MOBEPXHOCTH YCEUEHHON MUPAMUIbI
56  KontpoawsHas pabora o reme "MHOrorpaHHuku" 1
57  Ilonstue 06 06bEMe 1
58  OOBEM mupaMuab! 1
59 | OOBEM mupaMuabl 1
60 OOBEM mupaMuabl 1
61 OOBEM mupaMuabl 1
62  OOBEM mpu3MBI 1
63  OOBEM mpu3MBI 1
64 | O06BEM npu3Mbl 1
65 KouTponbHas pa6ora 1o Teme "OGBEMBI MHOTOTPaHHHUKOB" 1
66 [ToBTOpenue, o6o0ImeHne cuctemMaTu3anus 3Hanui. [loctpoenue ceyenuii B 1
MHOTOTpaHHHKE
[ToBTOpEeHnue, 06001IeHNEe cucTeMaT3alusl 3HaHUi. Berancinenue
67 | paccTOsSHMIA: MeX]ly IByMs TOYKaMH, OT TOUKH JI0 MIPSIMOM, OT TOUKHU /10 1
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
[ToBTOpeHue, 00001IeHNe cucTeMaTH3alus 3HaHuH. Beruucienue yrios:
68  MeXay CKpEeIIMBAIOLUIMMHUCS MPSIMBIMH, MEXIY MPSMON U MIIOCKOCTHIO, 1
JBYTPaHHBIX YTJIOB, YIJIOB MEXY IJIOCKOCTSMHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udpossbie
n/n Tema ypoka Bcero Konrpounbhbie | Ilpakriieckue ns){lqeﬂnﬂ 06p:30(11;I;TeJILHLIe
padoThI padoThI pecypebi

1 Cdepa u map: ueHTp, paanyc, iuamerp; 1

IUIONIA/Ib TOBEPXHOCTHU CHEPDI

Bsaumnoe pacnonoxenue chepsl u
2 IJIOCKOCTH; KacaTelbHas IUIOCKOCTb K cepe; 1

TJI0MIA b Chephl
3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1

Ceuenus mapa

Hunuaapuyeckasi IOBEpXHOCTb, 00pa3yromye
4 UIMHPUYECKOI MTOBEPXHOCTH, OCh 1

IIIMHAPHUYECKON TOBEPXHOCTH

Humuaap: ocHOBaHUS M OOKOBast
5 MOBEPXHOCTh, 00pa3yromas U OCh; IIIOIIAIb 1

OOKOBOH U MOJTHON OBEPXHOCTH

N300pakeHne IMHAPa Ha TIIOCKOCTH.
5 PaspépTra munmuHapa. CeueHus nUInHIpa 1

(MTOCKOCTHI0, MapaIebHON UITH

NEepIEHINKYIISIPHON OCH IIMIMHIPA)

Konnueckast moBepxXHOCTh, 00pa3yromme
7 KOHMUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA 1

KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHUWe 1 BepIInHA, 00pa3yromas
8 U OCb; IIOIAah OOKOBOH U ITOJTHOH 1

MIOBEPXHOCTH
9 VYceu€HHbII KOHYC: 00pa3yrolue 1 BhICOTA, 1

OCHOBaHHUA U OOKOBast MOBEPXHOCTh
10 N3o6pakenne KoHyca Ha IIOCKOCTH. 1

Pa3Béprka konyca. CeueHus KoHyca




(TUTOCKOCTHIO, MapajuIeIbHOH OCHOBAaHUIO, U
MJIOCKOCTBIO, TPOXOSILEH Yepe3 BEPIIUHY).
KomMOuHamust Tes BparieHus u

MHOTOI'PaHHHKOB

11 KonTpoubsnas padora Nel «Tena 1
BpalleHUsD
MHororpaHHuK, OMUCAaHHBIN OKOJIO chepbl;

12 | cdepa, BrcanHas B MHOTOTPAHHUK HITU B 1
TEJIO BpallleHus

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TeEN

14  OOBéM nMIMHIpa, KOHYCa 1

15  OO6bém mapa u miomaas chepol 1
[Tono6OHbIe Tena B MPOCTPAHCTBE.

16 | CoOTHOIICHUS MEXTY TUIOIIAIMHU 1
MOBEPXHOCTEH, 00bEMaMU MOJTOOHBIX TN

17 KonTposbsnas padora Ne2 o reme 1
«O0beMBbI TE».

18  BekTOp Ha IIIOCKOCTH U B TIPOCTPAHCTBE 1

19  CroxxeHue U BEIYUTaHUE BEKTOPOB 1

20  YMHOXeHHe BEKTOpa Ha YHMCIIO0 1
PasnosxeHne BEKTOpa 110 TPEM

21  HexkoMIUIaHApHBIM BekTopam. [IpaBmiio 1
napaenenuneaa

29 Pemenne 3321, CBA3AHHBIX € NPUMEHEHHEM 1
NpaBUJI JEHCTBUN C BEKTOpaMHU
[IpssMoyTobHAS CHICTEMa KOOPIMHAT B

23 | mpoctpanctBe. KoopanHaThl BEKTOpa. 1
[Ipocreiinue 3a7a4u B KOOpAMHATAX

24 VYron mexay Bekropamu. CKansipHOe 1

MMPOU3BCACHUC BCKTOPOB




25

26

27

Brruncnenue yrioB Mexy NPSIMbIMU U
MJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METOJ IIpU
PELIEHUN T€OMETPUYECKUX 3a1a4
KonTpoasnas padora Ne3 nmo teme
«BeKTOpbI U KOOPAMHATHI B
NPOCTPAHCTBE»

28

[ToBTOpEeHue, 0000IICHNE U CHCTEMATH3aLUS
3Hanuil. OCHOBHBIE QUTYPHI, (HAKTHI,
TEOpeMbI Kypca IIIaHUMETPHH

29

[ToBTOpEeHue, 0000IICHNE U CHCTEMATH3aLUS
3HaHuil. OCHOBHBIE (QUTYPHI, (HAKTHI,
TEOpeMbI Kypca IIaHUMETPHH

30

31

32

33

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUU. 3a/1a4M TUIAHUMETPUU U METOBI UX
peteHus

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHMNA. 3a/1a4¥ IJIAaHUMETPUU U METOBI UX
pewenus

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHuil. OCHOBHBIE (PUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTePEOMETPHH

[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIH
3HAHUMN

34

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O

MPOLIECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
1. Maremaruka: anrebpa 1 Hayajla MaTeMaTUYECKOTO aHanu3a, reomeTpus. ['eomerpus, 10-
11 xnaccel/ Atanacsa JI.C., bByry3os B.®., Kagomues C.b. u npyrue, AKuuoHepHoe
obmectBo «M3narenscTBO «IIpocBemienue»
['eomerpus B Tabnumax. 10-11 knaccsl - Poesa T.I'., Xponenko H.®.
3. Poranun A.H. 'eomeTpus B cxemax, TepMuHax, Tadnumax. — M.: @enukc, 2018. — 96
c.

N

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Maremaruka: anrebpa 1 Hayajla MaTeMaTUYECKOT0 aHanu3a, reomeTpus. ['eomerpus, 10-
11 xnaccel/ Atanacsa JI.C., bByry3os B.®., Kagomues C.b. u npyrue, AKuuoHepHoe
obmiectBo «M3narenscTBO «lIpocBenienue»
Mertonndeckue pekomenaanuu K yaeoOHuky Aranacsa JI.C. 10-11 kmaccsr,
3. Tloypounoe minanupoBanue k yueOHuky Aranacst JI.C. 10-11 xnaccel

N

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1. HTTPS://Resh.edu.ru

2. HTTPS://SKYSMART.RU

3. HTTPS://WWW.YAKLASS.RU

4. HTTPS://UCHI.RU



KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIBI U KPUTEPUU OLHEHUBAHUSA

KonTpoabHasi padora no teme "[IpsiMble U J1I0cKOCTH B mpocTpancTie. [lapaasieabHocTs
NPSAMBIX H II0CKOCTei"

BAPUAHT 1

BAPUAHT 2

1. OcunoBanue AD tpaneuun ABCD
JICXKHUT B TUIOCKOCTH o.. Yepe3 Touku B u C
MPOBEIEHBI MTapaJuIeIbHBIC PSIMBIE,
MepeceKaroIue TIOCKOCTh o B Toukax E u F
COOTBETCTBEHHO.

a) KakoBo B3anMHOe pacroioxeHne
npsameix EF u AB?

6) Yewmy paBeH yroa MeXAy NPSIMbIMH
EF u AB, ecu yron ABC pasen 150°? Otser
obocHyliTe.

2. JlaH npocTpaHCTBEHHBIH
yeTpIpéxyronsHUK ABCD, B koTOpOM nuaroHanmm
AC un BD paBnb1. CepeiHBI CTOPOH 3TOTO
YeThIPEXYTOJIbHUKA COSANHEHBI MTOCTIEIOBATENLHO
OTpEe3KaMH.

a) BrmonHNTE PUCYHOK K 3amade.

0) Jlokaxwure, 4TO MOTYYCHHBIN
YeTHIPEXYTOIBHUK — POMO.

1. Tpeyronbuuku ABC u ADC nexat B
Pa3HBIX IUIOCKOCTSIX M UMEIOT OOIIYI0 CTOPOHY
AC. Touka P — cepenuna croponsl AD, Touka K —
cepenuna DC.

a) KakoBo B3anmHOe pacrmonoxeHue
upsimbix PK u AB?

0) UYemy paBeH yroia MEXAy MPSIMbIMH
PK u AB, ecnu yron ABC pasen 40° u yron BCA
pasen 80°? OtBet 06ocHyiiTE.

2. JlaH mpoCTpaHCTBEHHBIH
yeTeipéxyroiapHuk ABCD, M u N — cepenunsl
cTopoH AB u BC cOOTBETCTBEHHO, TOUKa £
npuHaUIeKUT cropore CD, Touka K
npuHapiexuT cropone DA, DE:EC=1:2, DK
KA=1:2.

a) BrimonHNTE PUCYHOK K 3amade.

0) Jokaxwure, 9YTO YETHIPEXYTOIHHUK
MNEK — tpanernus.

BAPHUAHT 1

BAPUAHT 2

1. TlpsiMbie @ U b nexxar B mapaiienbHbIX
TUIOCKOCTSX O ¥ . MOTYT 1M 3TH NpsIMBIE OBITh: )
MapajieNbHbIMU; 0) CKpEITUBAIOUMUCS?
CrenaiilTe pUCYHOK IJsl KaXXIOrO BO3MOKHOTO
cirydasl.

2.  Uepes Touky O, JSKALIYI0 MEKIY
napajiebHBIMHU TUIOCKOCTSAMU O U 3, TIPOBEICHEI
npsivbie | 1 m. Tlpsimast | mepecekaeT mIoCKOCTH o
u B TOUKax A1 U A> COOTBETCTBEHHO, IpsiMast M —
B TOUKax B1 u By. Haitnure mmny otpeska A2B3,
ecnu A1B1 =12 cm, B1O . OB, =3 : 4.

3. N300pa3ute mapasuienenumes
ABCDA:B:CiD; wu moctpoiite ero cedeHue
IUIOCKOCTBIO, Mpoxoasauier yuepe3 Touku M, N u K,
sBIsoIuecs cepeaunamu péoep AB, BC u DD:.

1. Ilpsmbie a u b sexar B
MEPECEeKAOIIUXCS TIOCKOCTAX o ¥ . Moryt nun
3TH TpsiMble OBITh: a) MapajulelbHBIMU; O)
ckpemuBaomumuca? Caenaidte pUCYHOK IS
Ka)JIOTO BO3MOYKHOTO CITydasi.

2.  Uepe3 touky O, JSKAIIYIO MEKIY
napajieabHbIMH TUIOCKOCTSMU O U [3, TPOBEAEHBI
npsimbie | 1 m. Tpsimast | nepecekaer MmIOCKOCTH o
U B Toukax A1 ¥ A2 COOTBETCTBEHHO, TIpsiMasi M —
B Toukax Bi u Br. Haiigure miuHy oOTpe3ka

AlBl,€CJ'II/I A:B> =15 CM, OB:: OB,=3:5.
3. Nzobpazure Terpasap DABC u
HOCTpOﬁTe €ro CECUYCHUC IIJIOCKOCTBIO,

npoxonsmei yepe3 Touku M u N , sBisronuecs
cepeaunamu p&oep DC  wu BC, um Ttouky K,
npuHauiexantyo npsmoi DA, Takyro, uro AK :
KD=1:3.




KonTpouabHas pabora «IllepneHaAnKyJIsipHOCTb NPSIMOii M 1JI0cKOCTH. [leprieHanKy.IsIp U

HAKJIOHHBIC»

BAPHUAHT 1

BAPUAHT 2

1./lmmHa croponst pom6a ABCD paBna 5 ¢,
mHa auaronanu BD pasna 6 cM. Uepes Touky O
MepeCceUCHMs TUaroHaieii pomba nposeneHa
npsimast OK, mepreHauKyspHas ero I0CKOCTH.
Haitnute paccrostaue ot Touku K 10 BepiiuH
pomba, ecu OK= 8 cm.

2.JInvHa kaTeTa MpsMOYrOJILHOTO
paBHOOEAPEHHOTO TPEYTOJIbHUKA PaBHA 4 CM.
[TnockocTs 0, MpoxoasALIas 4epe3 KareT, 00pazyer
C TUIOCKOCTBIO TPEYrOJIbHUKA YTOJl, BETUYHHA
koToporo pasHa 30°. Haiinure nmuHy poeKiinu
TUIOTEHY3HI Ha TUIOCKOCTH 0.

1./ImMHBI CTOPOH MPSIMOYTOIFHUKA PAaBHEI 8 U 6
cM. Yepes Touky O mepecedeHns ero AnaroHanen
npoBeneHa npsmas OK, nepneHauKyispHas ero
mnockoctu. Hainute paccrosaue ot Touku K 0
BEPIIMH NpsAMOyToibHHKa, ecit OK = 12 cMm.

2. JInunel cropoH TpeyronbsHuka ABC
cooTBeTcTBeHHO paBHel: BC = 15 cM, AB =13
cM, AC =4 cm. Yepes cropony AC nipoBeeHa
TJIOCKOCTH 0, COCTABJIAIONIAs C IMJIOCKOCTBIO
JTaHHOTO TpeyroiasHuka yrona 30°. Haitnure
paccTosiHue OT BEpIIMHEI B 110 mmockocTH a.

BAPUAHT 1

BAPHUAHT 2

1.Anuna croponsl pomO6a ABCD paBHa 5 cwm,
nnuHa nuaronanu BD paBHa 6 cm. Uepes Touky O
nepeceueHus AuaroHaneii pomOa nposeaeHa
npsimast OK, neprnenauKyspHas ero miocKoCTH.
Haiinute paccrosinue ot Touku K 10 Bepmvua
pomb0a, ect OK= 8 cm.

2.JInvHa KaTeTa mpsiMOYToJILHOTO
paBHOOEIPEHHOTO TPEYTOIbHIKA PaBHA 4 CM.
[InockocTs 0, mpoxoadAiIas 4epes KarteT, 00pazyer
C MJIOCKOCTBIO TPEYTOJIbHUKA YTOJl, BEIMYUHA
KoToporo pasHa 30°. Halinure amuHy npoeKiuu
THIIOTEHY3bI HA IJIOCKOCTB 0.

1.JITMHBI CTOPOH MPSIMOYTOJIHUKA PAaBHBI 8 U 6
cM. Yepes Touky O nepeceueHus ero quaroHainei
nposeaeHa npsMas OK, nepnenaukyspHas ero
mockoctu. Haiute paccrostaue ot Touku K o
BEPUINH NpAMOYyTonbHUKa, eciid OK =12 cm.

2. JlnuHbl cTopoH TpeyroiasHuka ABC
cooTBeTcTBeHHO paBHbl: BC =15 cm, AB =13
cM, AC =4 cm. Yepes ctopony AC mpoBeaeHa
IUIOCKOCTH 0, COCTaBJIAOLIAS C MIIOCKOCTHIO
JTaHHOTO TpeyroiabHuka yron 30°. Haiinure
paccTosiHue OT BepIIMHbI B 10 miiockocTy o.

KonTposbHasi pabGora mo temam " [lepneHanKy/IsipHOCTD NPSAMBIX M IIOCKOCTEH' B
"¥Yrabl Mexk1y NPSIMBIMH M IJIOCKOCTSIMHU "'

BAPHAHT 1

BAPHUAHT 2

1. Jluaronans ky0Oa paBHa 6 cM. Haiiiure:

a) pebpo kyOa;

0) KOCHHYC yriia MeX]y JUaroHaIbIo Kyoa
U IJTOCKOCTBIO OJIHOM U3 €ro rpaHe.

2. Cropona AB pomba ABCD paBHa a,
oziH 13 yrioB pom6a pasen 60°. Uepes cropony AB
MpoBe/ieHa TUIOCKOCTh 0 Ha PAcCTOSIHUU /2 OT
touku D.

a) Haiimute paccrosaue ot Touku C 10
IUIOCKOCTH 0.

6) IlokaxunTe Ha pUCYHKE JTMHEWHBIH yroi
nByrpanHoro yrina DABM, rne M npuHajiexut
IUIOCKOCTH 0.

B) Haiigure cuHyc yriia Mexay MIOCKOCTHIO
poMOa U MIOCKOCTHIO Q.

1. OcHOBaHHEM TPSIMOYTOJIBHOTO
napajjieNenuiiesa CIyKUT KBaapar, AUaroHajb

napajuiejienunesa paBHa 2./6 CM, a ero
u3MepeHus oTHocates Kak 1 : 1 : 2. Haiigure:

a) W3MEpEeHUs NapasvieNenumnena;

0) CHUHYC yrjla MEXAy IHaroHallblo
napaieNienuIe1a 1 IIOCKOCThIO €ro OCHOBAHHUSI.

2. Cropona kBaapara ABCD pasHa a.
UYepes cropony AD mpoBejeHa TIOCKOCTh 0O Ha
paccTosiHUU a/2 OT ToukH B.

a) Haiigure paccrostane ot Toukn C 110
IJIOCKOCTH 0.

0) Ilokaxure Ha pUCYHKE JHMHEHHBIN
yron aByrpaHHoro yria BADM, rtme M
MPHHAJICIKUT TUIOCKOCTH 0.

B) Haiinure cunyc yrma Mexny
IUIOCKOCTBIO KBaJIpaTa M IJIOCKOCTBIO 0.

KonTtpoJsabHas padora no teme "MHororpanaukn"

BAPHUAHT 1

BAPHUAHT 2

1. OcnoBanuem nupamuas DABC
SIBJIICTCS TIPAaBUJIBHBIN TpeyroiabHuK ABC,
CTOpOHA KOTOporo paBHa a. Pebpo DA

1. OcnoBanuem mupamuasl MABCD
sBisieTcs kBaapat ABCD, peopo MD
MIePIICHANKYIISIPHO K TUTOCKOCTH OcHOBaHMs, AD




neprneHauKyspHo K miockocta ABC, a minockocthb
BCD cocrapnser ¢ miockoctbio ABC yrom 30°,
Hatigurte rutomniaas O0KOBOM OBEPXHOCTH
MTUPAMHUIBL.

2. OcHOBaHHEM IIPSIMOIO
napamtencnunena ABCDA1B:C1D; siBisercs pomo
ABCD, cTopoHa KOTOPOTO paBHa a ¥ YTroJI PaBeH
60°. ITnockocts AC1D1 cOCTABISET C MIOCKOCTHIO
ocnoBanus yron 60°. Haiiaure:

a) BBICOTY poM0a;

0) BBICOTY MapajulesIeHUIeaa;

B) IUIOIIAAb OOKOBOM ITOBEPXHOCTH

= DM = a. Haiinute mmomaap MOBEPXHOCTH
TTHPaAMUIBI.

2. OcHOBaHHEM IPSIMOTO
napamienenunena ABCDA:B;C1D, sensiercs
napaieaorpaMmm ABCD, cTopoHbI KOTOPOTro

paBHBI 2a U av2 , OCTpBIii yros pasen 45°,
BricoTta napannenenunena paBHa MEHbIIEH
BBICOTE Mapasuienorpamma. Haiinure:

a) MEHBIIYIO BBICOTY
napajiesIorpaMma;

0) yroia Mexay miockocteio ABC1
IJIOCKOCTHIO OCHOBAHUS;

apaJlICIICIIHITENa, B) IUIOIIAAb GOKOBOI TIOBEPXHOCTH
) MUIOIIAIb MOBEPXHOCTH MapaTeTeTmnena;
TTapaJUIe/ICIUIIC A, ) IUIOMAAb IIOBEPXHOCTH
napaesienumnesa.

Kourtpoabnas padora no reme "O6bEMbl MHOTOTPAHHHKOB''

BAPHUAHT 1

BAPUAHT 2

1. Amnodema mpaBWIBHON TpEyrolbHOU
MUpaMuabsl paBHA 4 CM, a IBYTpaHHBIM yroja mnpu
ocHosanuu pasen 60°. Haiinure 06bEM mupaMubL.

2. B nmunuHap BhOMcaHa mpU3Ma.
OcHOBaHHMEM MPU3MBI CIYKUT MPSAMOYTOJbHBIN
TPEYroJbHHUK, KaTeT KOTOpOTO paBeH 2a, a
npunexamuii yron pasen 60°. Jluaronans 6onpmeit
OOKOBOHM IpaHU MPHU3MBI COCTABIISIET C IJIOCKOCTBIO
eé ocuosanus yroi 45°. Haiijure 06bEM HUIHHpA.

1. BokoBoe pebpo mpaBUIIBHOM
TPEyroJbHOM mUpaMHIabl paBHO 6 CM W
COCTABIISIET C MIIOCKOCTBIO OCHOBaHHUs yron 60°,
Haiigure 005EM nupaMusI.

2. B xoHyc Bmmcana mnupamuza.
OcHoBaHUEM TUPaMUIBI CITYKHUT
MPSIMOYTOJIBHBINA TPEYTOJBbHUK, KaTeT KOTOPOro
paBeH 2a, a npwiexammii yron pasen 30°.
bokoBas rpaHp mupamMuabl, MPOXOASIIAs Yepes
JMAHHBIA KaTeT, COCTaBJIAET C IUIOCKOCTHIO
ocHoBanus yron 45°, Haiinure 06bEM KoHyca.




11 KJIACC
KonTtpoJuabnas padora no reme Nel nmo reme «Tesa BpameHus»
1 BapuaHT
1. Pazséprka GOKOBOH MOBEPXHOCTH NHJIHHAPA ARIAETCA KBAJNDA-
TOM, OHATOHANE KoToporo pasHa 10 cm. Halfiapre nuowanes nmoaHol mo-
BEPXHOCTH LHJIHHApPA.
2. Bricora koHyca pasHa 6 cm, yroa NpH BeplIIMHE OCEBOTO CEYEHHSA
pasen 120°. HaiguTe:
a) naomanks GOKOBOH MOBEDXHOCTH KOHYCA;
0) naomagk cedeHHMA HOHYCA NNOCKOCTHI, NpOoXoAAmeill 4depea ase
ofpaaywomipe, yron Memay KoropeiMe pased 30°.
3. Inamerp mapa pased 2m. Yepea KoOHel AHAMETPa NpoBeIeHA
MAIocKocTb noj yraom 45° k Hemy., Hafiiure AIHHY JTHHHUH NepeceueHHUsA
cipepbl B 3TOH NIOCKOCTH.

2 BapHMaHT
1. IlnockocTe, NAapajlensHAA OCH LHWIHHAPA, OTCEKAET OT OKpYMK-
HOCTH ocHOBAHHA ayry B 120° BricoTa UHIHHAPpA PABHA 5 CM, pagHyC

OCHOBAHWA paBeH E'JE cv. HafiguTe nuommais cedeHHA.

2, Paguyc ocHOBAHHMA KOHyca paseH 6 cm, a ofpasywouas HAKIOHE-
HA K NIOCKOCTH ocHOBAHWA nojg yraom 30°. Halfinure:

a) naomags HOKOBOH MOBEDPXHOCTH KOHYCA;

0) nnomank ceYeHHMA KOHYCA [LIOCKOCTBLIO, NPOXOoaAleidl yepes nse
obpasyomHEe, yroJ MedIy KoTophiMH paBen 60°.

3. Ceuenye mapa MIOCKOCTEIO, HAXOAAMEHCHA OT ero NeHTpa Ha pac-
CTOAHHH 3 oM, HMeeT paguye 4 oM. HaifiguTe naomans chepn.

KonTtpoJabhas padora Ne2 o teme «O0beMbI Te».

1. Oceroe ceyeHHMe HOHYca — paBHODeApeHHEIH NPAMOYroOJAbLHEIN
TPEYTOABHHE, TMAOIaAL KoToporo papHa 9 m°. Hafigute o6BéM KoHyCa.

2. Yemy papeH o0BEM MIADOBOTO CEKTOPA, €CJH PANHYC OKPYHHOCTH
ocHoBaHMA pasen 60 cm, a paguyc mapa 75 cm?

3. YceuéHHBIM KOHYC HMeeT pagHychl ocHOBAHHH 4 cm u 22 cm.
Yemy paBeH pagHyCc OCHOBAHHA DABHOBEJIHKONO €My LUHIHHAPA, HMel-
LIETD ¢ YCeUEHHLIM KOHYCOM OJMHAKOBYH BEICOTY?

1. O6paayiolmiad KoHYca paBHa [, A JJIMHA OKPYMHOCTH OCHOBAHHSA
paBaa C. Hafigure o0béM KoHYyCAa.

2. lIlpa paBHBIX IIADA PACTIONOMEHB! TAK, YTO UEHTD OAHOrO JIEMHT
HA NOBepXHOCTH Apyroro. Kak orHocHTea obkéMm obmjed 9acTH IIAPOR K
obeéMy ofHOro wapa?

3. IInomane oceporo ceyeHUs YCeuéHHOND KOHYCA PABHA DAIHOCTH
MIOHIAMEeH OCHOBAHHH, A& PAJHYCHL OCHOBAHHH paBHasl A # r. Hahgure
ofBEM KOHYCA.

KonTpouabnasi padora Ne3 no teme «BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE»



Bapuant 1
1. Touka A — cepeauna orpezka MK. Haligute koopauHaThl TOUKK A U JUIMHY OTpe3Ka
MK, ectu M (5; —2; 1), K (3; 4; —3).
2. Toukn A u B cummerpuansl oTHOCUTENBHO Touku C. Haiinure koopauHaTs! Touku B,
ecm A (—3; 5; =7), C (6; 2; —1).
3. Jlausl Bektopsl G(3; —2; —1) u b(1; 2; 4). Haiizure:
1) KOOpAMHATHI BekTOpa 71 = —3d + 2b;
2) KOCMHYC yIjla MEXIy BEKTOpaMU d | b.
4. Ilansl BekTopbl G(2; —6; 8) u b(—1; k; —4). IIpu kakom 3Hauernny K BekTops! d 1 b:
1) KonMHEeapHsI;
2) MepIreHIUKYIIPHBI?
5. CocTaBbTe ypaBHEHUE IIOCKOCTH, MPOXOASIICH uepe3 TOUKy A U NepreHuKYISIpHON
npsimoit AB, eciiu A (1; 2; —3), B (4; 8; —6).
6. lan xky6 ABCDA1B1C1D1, pebpo koroporo paBHo 1 cMm. Ha quaronanu C:D ero rpanu
oTMeTwiHM Touky M Tak, uto DM : MC1 = 5: 3.

1) Beipasute BekTOp AM yepes3 BEKTOPbI AB,AD n AA, .

2) Haiinute Mmoayns Bektopa AM.

Bapuanr 2
1. Touka M — cepenuna otpeska AB. Haiinure koopaunatel Touku M u JyIMHY OTpe3Ka
AB, eciu A (6; —5; 2), B (—4; 3; 10).
2. Toukn M u K cummeTpuunsl oTHOcuTenbHO Touku D. Halinute koopaunats! Touku K,
ecmu M (4; —6; 3), D (-2; 1; 5).
3. lansl BexTopsl m(2; —1; 3) u n(—1; 2; 5). Haitnure:
1) koopauHatel BekTopa d = —2im + 311
2) KOCUHYC yria MEXy BEKTOpaMu M u 1i.
4. ITanst BekTopsl M(5; —4; 6) u 11(15; —12; p). [Ipu KakoM 3HAUYEHUH P BEKTOPBI M. U 71
1) KonIMHEapHHBI;
2) nepneH UKy pHbI?
5. CocTtaBbTe ypaBHEHUE IIOCKOCTH, IPOXOASIIEH yepe3 TouKy B u nepneHaukynspHoit
npsimoit BC, eciiu B (3; —2; 4), C (—2; 8§; 19).
6. lan xkyo ABCDA1B1C1D1, pebpo xoToporo paBro 1 cm. Ha nuaronanu AD; ero rpanu
OTMETHIIU TOUKy E Tak, uto AE:ED1= 2:7.

1) Beipasute BeKTOp BE 4yepe3 BEKTOPBI BA,BC u BB, .
2) Haiigute Moaynb BEKTOpa BE.



KPUTEPAUU ONEHUBAHUA KOHTPO.JII)HOUI‘/'I, CAMOCTOSTEJbHON U
TEKYIMEU IMCBbMEHHOM PABOTDI

Boicokuii yposenv (Ommemrka «5») CTaBUTCS B TOM cllydyae, KOr/a 3ajada pelieHa npaBujbHO:
XOJ] peUICHNUs 3a]1a41 BEPEH, BCE JCHCTBUS U TPeoOpa30BaHusl BBHITIOIHEHBI BEPHO U PAIlMOHAIIBHO;
B 33J]aue, PelaeMoii ¢ BOMPOCAMH UJTU MOSCHEHUSIMU K ACHCTBUSIM, JaHBI TOYHBIC U MPABUIIbHBIE
(dbopMyIHpOBKH; B 3a/1a4e, pelIaeMoil ¢ MOMOIIbIO YPaBHEHHUs, JaHbI HEOOXOAUMBIE MOSICHEHUS;
3aMKCy MPABWIbHBI, PACTIOJI0KEHBI MTOCIIEI0BATENILHO, JaH BEPHBII 1 HCUEPIIBIBAIOLINI OTBET Ha
BOIIPOCHI 33JJa4H.

Iosvtuennwtii yposens (Ommemra «4») CTaBUTCS B TOM cllydae, €CIH MPU MPAaBUILHOM XOJI€
pelLIeHHs 3aJauu JIOMYIIeHa OJHA OIINOKA WM ABa-TPU HEJ0UETA.

baszoewvtit yposens (Ommemkra «3») CTaBUTCS B TOM Cilydae, €CJIU X0l pelIeHUs TPaBUIbHBIM, HO:
a) JOIyIIeHa o/{Ha OIKOKa 1 He OoJiee IBYX HEJOUYETOB; 0) NOMYIIEHbI TPU-YEThIPEe HEA0UETA; B)
MIPABUJIBHO BBIIIOJIHEHO HE MEHEE MOJIOBUHBI 33/1aHUH.

Huskuit yposeenv (Ommemka «2») CTaBUTCSI B TOM CJIydae, KOTJIa YACIO OMIMOOK MPEBOCXOIUT
HOPMY, IIPH KOTOPOI MOXET ObITh BHICTABJICHA MOJIOKUTEIbHAS OLIEHKA.

IIpumeuanue 1. OneHka «5» MoOeT ObITh MOCTABJIEHA, HECMOTpPSI Ha HAJIWYUE OMUCKHU WU
Helo4ETa, eclii YYCHHK Jlajl OpPUTMHAIbHOE pEHIeHHE, CBUAETEIbCTBYIOIIEE O €ro XOpOoIleM
MaTeMaTUYECKOM Pa3BUTHU
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