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INOACHUTEJIBHAS 3ATIMCKA

Pabouas mporpamma yae6HOTO Kypca «['eoMeTpusi» 6a30BOT0 YPOBHS JIJIsl O0yUAIOLTUXCSI
10 —11 knaccoB pa3paboraHa Ha ocHOBe DeAepabHOIO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpenHero oomero obpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, M TPAIUIMA POCCHICKOTO 00pa3oBaHMUS.
Peamuzanms  mporpamMMbel  00ECHCUMBAET — OBJIAJCHUE  KJIFOUEBBIMH  KOMIICTCHIUSIMHU,
COCTABJISIIONIMMH OCHOBY JUISI CAMOPA3BUTHSI W HEMPEPBIBHOTO OOpa30BaHMS, IEIOCTHOCTD
OOMIEKYIbTYPHOTO, JINYHOCTHOTO U MTO3HABATEIBHOTO PA3BUTHUS IMYHOCTU 00YJArOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUHM HAa YPOBHE CpEJHEro oO0mero ooOpa3oBaHMs
00ycJIOBJI€HAa NPAKTUYECKOM 3HAUYMMOCTBIO METAlPEIMETHBIX M MPEIMETHBIX pE3yJIbTaTOB
00y4YeHHs Te€OMETPUHM B HAIPABICHHH JHYHOCTHOTO Pa3BHTHs OO0ydaromuxcs, (GOpMHPOBAHUS
(GYHKLIMOHAJIBHOM MaTeMaTHYECKOW TIpaMOTHOCTH, HM3Yy4YEHMs JPYTUX Y4EOHBIX IUCLMILIMH.
PazButne y oOy4arommuxcsi TpaBWIBHBIX MPEICTABICHUH O CYIIHOCTH M TIPOHMCXOXKICHUH
reOMEeTPUYECKUX aOCTpaKIMH, COOTHOIIEHUU PEaIbHOI0 U HUJCATBHOI0, XapaKTepe OTPAKEHUS
MaTE€MaTU4YeCKOM HAayKOM SIBJICHHM M IPOLECCOB PEAJbHOIO0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJM MaTEeMaTHMYECKOrO MOJCIMPOBAHMS B HAyYHOM IIO3HAHMM U B IPAKTHKE
CHocoOCTBYeT ()OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS YyYAIIUXCS, a TaKKe KayecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOLIECTBE.

I'eomerpust siBIsieTCs ONHUM W3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHETrO OOIIero
o0Opa3oBaHus, Tak Kak oOecreyrMBaeT BO3MOXKHOCTb H3YYEHMsI KaK AMCLUUIUIMH €CTECTBEHHO-
Hay4HOU HaIIpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornyeckoe MbIIUIEHHE, (opMUpyeMOe NMPH H3Yy4YEHUM OOYHYaIOUIMMHUCSA MOHATHHHBIX
OCHOB T€OMETPUM M IOCTPOCHUM ILEMOYKU JIOTMYECKHX YTBEPKACHUH B XOJAE pEIICHHUS
TEOMETPUUYECKHUX 3a/lad, yMEHHE BBIABUIATh M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS TPU PELIEHMH 337ad €CTECTBEHHO-HAY4YHOI'O IMKJIAa, B YaCTHOCTU M3 Kypca
bu3uKH.

YMeHue OpHEHTHpPOBAThCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYKO pOJIb BO BCEX
o0acTsaX JesATeIbHOCTH 4enoBeka. OpHeHTalMs 4eloBeKa BO BPEMEHM M IMPOCTPAHCTBE —
HE00XO/IMMOE YCJIOBUE €ro COLHUAIBHOTO OBITHS, (opMa OTPaKEHHUS OKPYXKAIOLIET0 MHUPA,
YCIOBUE  YCIEHIHOIO MO3HAHUS M  aKTHUBHOIO  Ipeo0pa3oBaHUsl  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSAET Pa3HbIe BUJIbI YUEOHOH U TPYIOBOH
JESITENIbHOCTH, SIBISIETCA OJHUM M3 MPOo(ecCHOHATBHO BaXKHBIX KAayecTB, MO3TOMY aKTyaslbHa
3agada (GOpPMHUPOBAHUSA y OOYYAIOLIMXCS MPOCTPAHCTBEHHOI'O MBILIUIEHUS KaK Pa3sHOBUIAHOCTU
00pa3HOro MBIIIJIEHUS — CYIIECTBEHHOIN0 KOMIIOHEHTa B IOATOTOBKE K MpPaKTHYECKOU
JESATENIBHOCTH 110 MHOTMM HAIIPaBJICHUSIM.

Ilens ocBoeHust mporpamMMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
o0yueHus — o0OmeoOpa3oBaTelbHOE U OOIIEKYJIbTYpHOE pa3BUTHE OOYyYaroIUXcs yepes
oOecriedeHHe  BO3MOXKHOCTH  TNPUOOPETEHHS W KCIOJNb30BAaHUS  CHUCTEMaTHYECKHX
reOMETPUYECKUX 3HAHUN M JeHCTBUH, crenu(UYHBIX I€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO
OPOJODKEHUsT 0o0pa3oBaHMsI MO  CHEHMATbHOCTSM, HE CBSA3aHHBIM C  TPUKIAJAHBIM
MCII0JIb30BaHUEM T€OMETPHUH.

IIporpamma mo reoMmeTrpur Ha 0a30BOM YypOBHE INpeAHAa3HAYEHA A OOYYarOLIMXCS
CpeIHEeH IIKOJbI, HE HCIBITHIBABIIUX 3HAYUTENbHBIX 3aTPyJIHEHUH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBaHus. Takum oOpazom, oOydaromuecss Ha 6a30BOM YpPOBHE JIOJKHBI OCBOMUTH
o01ie MaTeMaTHYeCKUe yMEHUs, CBsI3aHHbIE CO CMEeUU(UKON TeoMeTpuH U HE0OXOAUMBIE IS



KH3HH B COBpeMeHHOM o0miectBe. Kpome 3T0ro, 0oHM MMEIOT BO3MOYKHOCTh U3YYUTh T€OMETPHUIO
Oosee TIIyOOKO, €CIIM B JalbHEUIIIEM BO3HHUKHET HEOOXOAUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
poeCCUOHATLHOMN JICATEILHOCTH.

JloCTIKeHre  LeMM  OCBOGHHMsSI ~ MpOrpaMMbl  OOECIEYMBAETCS  PELICHHEM
COOTBETCTBYIOIIMX 3a1a4. [IpHOpUTETHBIMH 3aJadaMu OCBOCHHs Kypca «['eomeTpuu» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBISIOTCS:

dbopMHpOBaHHE TPEACTABICHUS O TIEOMETPUU KaK 4YacTH MHPOBOH KYIbTYpPHl U
0CO3HAHKE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TIPEACTABICHUS O MHOTOTPaHHUKAaX W TelaxX BpalleHHs Kak o
BOKHEHIINX MAaTEMaTHYECKHX MOJEISAX, MO3BOJSIOMINX ONKMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS
OKPY’KaIOIIero MHUPA;

¢dbopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha 4YEPTEXax, MOJENAX W B PEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BPAIICHUS;

OBNIQJICHUE METOAAMH pEIICHUs 3aJad Ha TOCTPOCHHS Ha  W300paKEHHSIX
NPOCTPAHCTBEHHBIX (PUTYD;

(dbopMHpOBaHHE yMEHHUS OIEPHPOBATH OCHOBHBIMU MMOHATHUSMH O MHOTOTPAaHHHKAX M
TeJIaX BpAIllEHHUS U UX OCHOBHBIMHU CBOHCTBAMU;

OBJIQJICHUE AJTOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (OPMHPOBAHUE YMEHHS
IPOBOJIUTh HECJIOKHBIC JO0KA3aTEIbHBIC PACCYXKICHHUS B XOJC PEUICHHUS CTCPEOMETPUYCCKHUX
3a[a4 ¥ 3a/1a4 C MPAKTUIECKUM COJICPKAHUEM;

pa3sBUTHE  HMHTEUICKTYaJbHBIX W  TBOPYECKMX  CHOCOOHOCTEH  00ydarommxcs,
MO3HABATEIBHOIN aKTUBHOCTH, UCCIIEOBATEILCKAX YMEHUH, KPUTUIHOCTH MBIIIJICHHUS;

dbopmupoBaHre (GYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAaHTHOW TI'E€OMETPUU. YMCHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX TMOHITUH, OOBEKTOB M 3aKOHOMEPHOCTCH B
peabHBIX )KU3HEHHBIX CHTYAalMsIX U NPU W3YYEHHH JAPYIHX Y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (popMymupoBaTh MX Ha S3bIKE T€OMETPUU U CO3/IaBaTh
reOMEeTpUYECKUe MO, NPUMEHATh OCBOCHHBIM TIeOMeTpUYeCKMi ammapaT JUlsl pelieHus
NPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4, MHTEPIPETHPOBATH M OI[CHUBATH TIOJTYYCHHBIC PE3YJIbTATHI.

OTnU4UTENBHON 0COOEHHOCTBIO MPOrPaMMBI SIBIISIETCS] BKIIOUEHUE B KYPC CTEPEOMETPUH
B Hayalle €ro W3ydYeHHWs 3a/1ay, pelIaeMblX Ha YPOBHE WHTYWTHUBHOTO TIO3HAHHA, W
ornpeneN€HHbIM 00pa30M OpraHM30BaHHAas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT DPa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET NPOTEKaHWE WHTYWTHUBHBIX
IPOILIECCOB, MOTUBUPYET K JabHEHIIEMY U3YUEHUIO peIMeTa.

[Ipennourenne oTHA€rcs HAISAIHO-KOHCTPYKTHUBHOMY METOJy OOYYeHHs, TO €CTb
TEOpPETUYECKHE 3HAHHWA HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTh IMPEIMETHO-NPAKTHYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEICTABICHHHA Yy Y4YalmIUXcsi B  Kypce
CTEpEOMETPUH MPOBOAUTCS 3a CUET pEIIeHUs 3a/1a4 Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00Pa30B U
3a7ad Ha OIEPHPOBAHWE IPOCTPAHCTBEHHbIMH oOpa3amu. Co3maHue oOpaza MPOBOAUTCS C
OTIOpPOil Ha HATJISAHOCTD, & ONIEPUPOBAHKE 00Pa30M — B YCJIOBUSAX OTBJICUYEHHUS OT HAIJISTHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COICPIKaHusI.

OcHoBHBIE cojnepkaTenbHble JuHMM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHUKN», «I[IpsiMble U TUTOCKOCTH B MpocTpaHCcTBe», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHcTBE». POpMHUPOBAHUE JIOTHYECKUX YMEHUH pacripeaessieTcss He TOIbKO
MO0 COJEPKATEeNbHBIM JIMHUSM, HO W TO TojaM OOyYeHHS Ha YPOBHE CpEIHEro oOIero
o0Opa3oBaHwUsl.

Conepxanrie 00pa3oBaHMsI, COOTBETCTBYIOIIEEC NPEAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueil mporpaMmbl, pacpeenEHHbIM 110 T0J1aM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
YTOOBl  OBJIAJICHUE T'EOMETPUYCCKMMH TOHATHUSMH ¥  HaBBIKAMH  OCYHIECTBISUIOCH
MOCJIEI0BATEIbHO U TOCTYNATeNbHO, C COOJIOACHHWEM IMPHHLMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHSI BKJIIFOUAINCH B OOIIYIO0 CUCTEMY F€OMETPUYECKHUX MPECTABICHUI 00yUJaroInXCs,
pacumpsis U yrryonsis eé, o0pazys IIPOYHBIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

Ha u3zyuenue reomerpun otBoauTcs 2 yaca B Hepemo B 10 kiracce u 1 yac B Henmento B 11
KJacce, BCero 3a jiBa roga ooyuenus - 102 yueOnbIx daca.

CBSI3b C PABOYEH MPOI'PAMMOM BOCIIUTAHUS ITKO.JIbI

Peanuzanus memarormyecKUMH paOOTHHKAMHM BOCIIHMTATENILHOTO IOTEHIMANa YPOKOB
TEOMETPUHU MPEIIIONIATAET CIEAYIOLIEe:

- YCTaHOBJICHHE IOBEPUTEIBHBIX OTHOIICHHH MEXAYy MEAaroruuyecKuM pabOTHHUKOM WU
00y4aroImuMucs, crocoOCTBYIOUINX MO3UTUBHOMY BOCHPUATHUIO O0yYarOIIMMHCS TPEeOOBaHUN U
npoch0 MeNarorndeckoro pabOTHHKA, MPUBICUYCHUIO UX BHUMAaHUS K 0OCY)KIaeMOW Ha ypoke
uH(pOpMalM1, aKTUBU3ALIMU TTO3HABATENILHOM 1€ TEIbHOCTH;

- MO0yX/1eHne 00yJaromuxcsi coOoaaTh Ha ypoKe OOLIEHPUHATHIE HOPMbI OBEIECHUS,
npaBwiia OOIIEHHUS CO CTapmMMH (TeJarorudeckuMu  pabOTHUKAaMH) W CBEPCTHUKAMU
(0OyJaroIMMHUCS ), TPUHIIUAIIBI YI€OHOW TUCITUTUTMHBI M CAMOOPTaHU3AIIHH;

- IPUBJICUYEHNE BHUMAHUS 00Y4YaOIIMXCs K IEHHOCTHOMY aCHeKTy M3y4aeMbIX Ha YpOKax
SIBIICHUH, OPTaHU3aIHsI UX Pa0OTHI C IMOTy9aeMOl Ha YPOKE COIMAIBHO 3HAYMMON WH(MOpManuei
— WHHUIHUMAPOBAHME €€ OOCYKIEHUS, BBICKA3bIBaHUs OOYYAIOIIMMKCS CBOEr0O MHEHHUS IO €€
MIOBOJTY, BEIPAOOTKH CBOEI0 K HEH OTHOIIECHHUS;

- HUCIOJb30BaHHE BOCIHUTATENIBHBIX BO3MOXKHOCTEW COJEp)KaHUS Y4eOHOro MpeaMera
yepe3 JAEMOHCTpalri0 O0ydarolUMCsl IPUMEPOB OTBETCTBEHHOI'0, I'PakIaHCKOI'O IOBEJIEHUS,
MIPOSIBIICHUST YEJIOBEKOIIOOUS M JOOPOCEPCUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIMX TEKCTOB
JUISL YTEHU S, 3a/1a4 ISl peLIeHMs], TPOOIEMHBIX CUTYalUi JUis 00CYKJIEHUs B KJIacce;

- TpUMEHEHHWE Ha YPOKE HWHTEPAaKTHBHBIX (OpM paboThl ¢ OOYydYaIOIUMUCS:
UHTEJJIEKTYaJbHBIX UIP, CTUMYJUPYIOLIIUMX I[103HABATEIbHYI0 MOTHUBALMIO OO0YYaromIMXCs;
TUAAKTUYECKOTO Tearpa, TNie MOJTY4YeHHbIE Ha YpPOKE 3HAHHs OOBITPBIBAIOTCS B TeaTpalbHbBIX
MIOCTAaHOBKAX; JUCKYCCHH, KOTOpBIE MAIOT OOyYarolIMMCS BO3MOXHOCTb INPUOOPECTH OMBIT
BEJICHHUSI KOHCTPYKTHBHOTO JIMAOra; TPyNIoBOi paboThl Wi pabOThl B Mapax, KOTOpPbIE ydyaT
KOMaHAHOU padoTe U B3aMMOJAECUCTBUIO C JPYTUMHU JETHMHU;

- BKJIFOYEHHE B YPOK UIPOBBIX IPOLELYP, KOTOPHIE MIOMOTAKOT MOAJIEPKAaTh MOTHBALIMIO
oOyyaromuxcs K MOJIy4eHUI0 3HAaHUM, HaJa)KUBAHUIO TTO3UTUBHBIX MEKIMUYHOCTHBIX OTHOILEHUI
B KJlacce, MOMOTal0T YCTaHOBJICHUIO JOOpOXKeIaTenbHOM atMochepsl BO BpeMs ypoKa,

- opraHusanus medcTBa MOTUBHPOBAHHBIX U 3PYAMPOBAHHBIX 00YyYarOIIMXCS HAJ HX
HEYCHEBAIOIIUMHA  OJHOKJIACCHUKAMM,  JAIOLIEr0O WM  COIMAJIbHO  3HAYUMBIA  OIBIT
COTPYJIHUYECTBA U B3aMMHOW MOMOMIH;

- WHUIUHUPOBAHHWE M TOJJIEP’KKA HCCIENI0BATENIbCKON JEATENbHOCTH O0YyYaloUIXcs B
pamMKax peanusalii UMUA WHIAUBUAYAIbHBIX U TPYNIOBBIX HCCIEI0BATEIbCKUX MPOEKTOB, UTO
JacT  oOydaromMMCs BO3MOXKHOCTb — MPHOOPECTH HABBIKM  CAMOCTOSITETIBHOTO — PELICHHS
TEOPETUUECKON NMpoOIeMbl, FTeHEpUPOBAaHUS U 0hOPMIIEHUS COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO
OTHOIICHHUS] K YYXXUM uAesM, oQOpMIEHHBIM B paboTax JpYrux HCCIenoBaTeNleld, HaBBbIK
MyOJIMYHOTO BBICTYIUICHUS MEpe]l ayIuTOpUel, apryMeHTUPOBAaHUS U OTCTaUBaHUS CBOEH TOUKU
3peHusl.

Pe3ynbpTaThl emMHCTBA YyU€OHOUW M BOCTIMTATEIbHON JEATEIFHOCTH OTPAXKEHBI B pasjeiie padbodeit
nporpaMMbl «JIMUHOCTHBIE Pe3yIbTaThl U3yUYeHUs yueOHOro npeamMera «I'eomeTpusi» Ha ypoBHE
CpemHero o0mero o0pa3oBaHUs».



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATHA cTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTb, IPOCTpaHCcTBO. [lonsaTre
00 aKCMOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHOE pacnosnokeHue NpsMbIX B IPOCTPAHCTBE. NEPECEKAIOLIUECS, MTapaUICIIbHbIE U
cKpemuBamomuecss npsmele. I[lapamienbHOCTs NPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE:
NapaJulebHbIE IPSIMbIE B IIPOCTPAHCTBE; NAPAJLIEIBHOCTb TPEX NPAMBIX; MNapAIIIEIbHOCTb
IpPSIMOM M INIOCKOCTU. YTJIBI C COHAIIPaBICHHBIMM CTOPOHAMU; YIrOJl MEXKIAy NpPSIMBIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBa
napajuleNbHbIX IiockocTel. [Ipocrelinme npocTpaHCTBEHHbIE (PUTYpBI HA INIOCKOCTU: TETPASP,
KyO, mapajuieNenuie]]; IoCTPOSHUE CEYCHUH.

IlepneHUKyIIpHOCTH HPSAMOM M INIOCKOCTH.  INEPHEHIUKYJSpPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSAMBbIE MApPAUICJIbHBIE M NEPHECHAMKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH NPSIMOM M IJIOCKOCTH, TeopeMa O MpsAMOM INEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE. Yroj MEXIY HPSIMOW MU IUIOCKOCTHIO; IBYTPAHHBIN YTIOJI,
JIMHEHHBIN YroJl ABYTpaHHOrO yria. IlepneHauKynsap U HaKJIOHHBIE: PACCTOSHHUE OT TOYKH 1O
IUIOCKOCTH, PAacCTOSTHHE OT TPSMOW OO0 TIUIOCKOCTH, TPOEKIHs (GUTYphl Ha IJIOCKOCTb.
[TepieHAUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK NEPIEHIUKYIIAPHOCTU ABYX IIOcKocTel. Teopema
0 TPEX NEPIEeHIUKYIIApax.

MHOTrOrpaHHNKH

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOIOTPaHHUKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronapHas npusMa; rpaHu
¥ OCHOBaHMsI MIPU3MBI; IpsiMasi U HAKJIOHHAasi PU3Mbl; OOKOBast M TOJIHAS TOBEPXHOCTb IPU3MBI.
[Tapamnenenunen, NpsIMOYTOJIBHBIN MapajlIeleNuIe] U ero cporcrBa. [Iupamuaa: N-yrompHas
nUpaMujia, TpPaHU U OCHOBAHME MNHUpaMUAbl; OOKOBas M IOJIHAs TOBEPXHOCTb MHPaAMUJIbL;
IpaBWIbHAasg M YCeu€HHas NUpaMuJa. OJIEMEHThl Mpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHHUKU: MOHATHE MPAaBUIBHOIO MHOIOTPAHHMKA; NpaBWIIbHAS MpU3Ma W IPaBHIIbHAS
NUpaMy/Ia; MpaBUIIbHAs TPEYToJibHAs NMUpaMuja U NMpaBUIbHBINA TeTpasap; kyo. IlpeacraBnenue
O TMpaBWIbHBIX MHOTOIPAaHHUKAX: OKTadJp, AoAeKka’ap M ukocadap. CedeHus MNpU3MBI U
MU PAMHU/IBI.

CumMeTpusi B IPOCTPAHCTBE. CHUMMETPHUS OTHOCUTENBHO TOYKH, MPSMOW, TJIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B ITUpaMUax, MapauieenuIeax, MpaBUJIbHBIX MHOTOTpaHHUKAX.

Boruncnenue 3n1eMeHTOB MHOTOTPAaHHUKOB: p&€Opa, AuaroHanu, yribsl. [lnomane 00xoBoi
IIOBEPXHOCTU M IIOJHOW IIOBEPXHOCTH IPAMOW IPU3MBI, ILIOIIAJb OCHOBAaHUM, TEOpeMa O
OOKOBOW MOBEPXHOCTH HpAMOM mnpu3Mbl. Ilmomanbs OGOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU
MPaBWIbHON NHpaMuibl, T€OpeMa O IUIomaau yced€HHON nupamuisl. [lonstue 06 oObéMe.
O0bEM upamMuibl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMu TOJOOHBIX TEJI.

11 KJIACC

Tena Bpamenus



[{unuHapuyeckass MOBEPXHOCTb, OOpa3ylollue MNWJIMHAPUYECKON IOBEPXHOCTH, OCh
WIMHJIPUYECKON moBepXHOCTH. LlnHap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 0Opasyrouias u
0Cb; IIOIIAb OOKOBOM U MOJIHOM TOBEPXHOCTH.

Konuyeckass moBepXHOCTh, 0Opa3yrolue KOHUYECKONM IIOBEPXHOCTH, OCh W BEpILIMHA
KOHMYECKOW moBepxHOCTH. KOHYC: OCHOBaHME W BeplIMHA, 0Opa3ymoomas U OCh; IUIONIA/Ib
OOKOBOW M TMOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3yrolue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paamyc, AMAMETp; IUIOUIAJb TMOBEPXHOCTH cdepbl. Bizanmuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Mmiomaab chepsl.

N3o006paxenue Ten BpallleHus Ha MII0CKOCTH. Pa3BépTka nunuHapa 1 KoHyca.

KomOuHanuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OMHMCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsitue 00 oO0bEme. OcHOBHbIE CcBOHCTBA 00bEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO TMapayuiesienumnena u ciaenctsus u3 He€. O0béM muimHApa, KoHyca. O0BEM
nrapa ¥ riomaab cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS] MEXAY IUIOMIAIIMU OBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenust 1miauHAapa (MapawieNbHO W MEPHCHIMKYISIPHO OCH), CEYCHHS KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIINHY), CEUeHHUs apa.

BekTopbl 1 KOOPAUHATHI B NIPOCTPAHCTBE

BexTop Ha muiockocTH U B ipocTpaHcTBe. CI0XKEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxkeHune BekTopa mo TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaad, CBSI3aHHbIX ¢ IPUMEHEHUEM MPABUII IEUCTBUI C BEKTOPAMH.
[IpssmoyronbHas cucrema KoopAuHAT B mpoctpaHcTBe. Koopnuuatel Bektopa. Ilpocreitmine
3a7a4yl B KOOpAMHATax. YTol Mexay Bekropamu. CKalsipHOE NPOU3BEJIEHUE BEKTOPOB.
Brruucnenue yriioB Mexay MpsSMBIMH U TUIOCKOCTAMH. KOOpIWHATHO-BEKTOPHBIN METOH TP
peleHnn F€OMETPUUYECKHUX 3a/1au.



IIVTIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNAbTaThl OCBOEHHS IMpOrpaMMbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEepU3YIOTC:

I'paxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUmlerocs Kak akTUBHOIO U
OTBETCTBEHHOI'0 WJIEHAa POCCUHCKOro OOIIeCTBa, NPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAaX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOIENyp TpakJaHCKOro oOlmiecTBa
(BBIOOpBI, OMpPOCHI W Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COLUAIBHBIMA HHCTHUTYTAMH B
COOTBETCTBUM € UX (PYHKIMSIMHU U Ha3HAYECHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKON MIEHTUYHOCTH, YBaKEHUS K IPOILIOMY
U HaCcTOALIEMY pPOCCUHCKOM MaTEMaTHKH{, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSIM
POCCUICKMX MaTeMaTUKOB M POCCHMCKOW MAaTEMAaTHYECKOHM IIKOJbI, K MCIOJIB30BAHUIO 3TUX
JIOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

OCO3HAaHMEM JIyXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa; c(hOopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEIEHUS, CBSI3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAyKH WM JEATEIbHOCTBIO YYEHOIO; OCO3HAHUEM JINYHOIO BKJIAAAa B IIOCTPOCHHUE
YCTOHYHBOTO OYyTyIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXJIEHUN; BOCMPUUMUYUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

Du3nyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHMS TPUMEHATh MaTeMaTHYeCKHWe 3HAaHUS B HHTEpecax
310pOBOr0 M 0Oe30macHOro o0pasa >KU3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(310poBO€ MHUTaHME, COATTAHCHUPOBAHHBIM PEXHUM 3aHITHM W OTHbIXa, peryjspHas (usmdeckas
AKTUBHOCTbH); (PU3NYECKOIO COBEPLICHCTBOBAHMS, MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON
JESATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K PA3IUYHBIM
chepam mpodeccHoHATBbHOM JNesSTeNbHOCTH, CBA3AHHBIM C MaTeMAaTUKOW U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepUIaTh OCO3HAHHBIN BBIOOp Oynyiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
’KU3HEHHBIE TUJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MaTeMaTHUeCKOMY OOpa30BaHUIO U
€caM000pa3oBaHUI0 Ha NPOTSKEHUHM BCEH MKU3HU, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTUYECKO HalpaBiIeHHOCTH.

JKO0JI0rH4YecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO HKOJIOTMUECKON KYJIbTYypbl, MOHUMAHHEM BIHUSHUSA COLIMAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HAa COCTOSHHUE MPHUPOJHONM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMUYECKHMX MpoOjieM; OpHEeHTalued Ha  I[pUMEHEHHE
MaTeMaTHYeCKUX 3HAHWU JUI pelleHus 3a7ad B 0OJacTU OKPYXKAIOLIEH cpeabl, MIIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPY>KAIOIEN CPEJIBI.

IleHHOCTH HAYYHOI'0 TO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUEM MaTeMaTU4YeCKOW HayKu Kak cQepsl
YeJI0BEUYECKON JESATENIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH I Pa3BUTHUS LIMBUIIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MaTEMaTHUYECKOH KyJbTypOill Kak CpEeICTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBIATH IPOCKTHYIO M HCCIENOBATEIIBCKYIO JEATEIbHOCTD
WHIVBUAYAJIBHO U B IPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS NMPOTrpaMMbl yueOHOro npeamera «MaremaTtuka»
XapaKTepU3YIOTCS  OBJAJACHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHLIMU  OeliCmEUAMU,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHLIMU — OClCMBUAMY, — VHUBEPCATbHLIMU — Pe2YIAmUGHbIMU
OelcmeusIMuU.

1) Yuueepcanvnoie nosnasamenvhole oeticmsusi, obecnevusarom gopmuposanue 6a308bix
KOZHUMUBHBIX npoyeccos obyuaiowuxcs (0ceoenue memo0o8 NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuUMeHeHUe J102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, yMeHuti pabomams ¢ ungopmayuet).

Ba3oBble Jioruyeckue jeiicTBus:

® BBIBIATH U XapaKTEPU30BaATh CYIIECCTBEHHBbIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy MOHATHIMH; (OPMYIHPOBATH OIpENeiIeHUs MOHSATUH;
yCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK Ki1acCU(UKALMU, OCHOBAHUS JUIsi 00001eHus
U CpaBHEHUS, KPUTEPUHU IPOBOJAUMOIO aHAIN3a;

e BOCHPUHUMATh, (OPMYIUPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHbIEC, €UHIUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIBIATH MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MTPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJCHUSX M YTBEPXKICHUSX; Tpenjaratb KPUTEPUU [JIST BBISIBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;

e JieNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSTEIHHO JOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIACHUMN (TpsSMbIe
U OT TPOTHUBHOTO), BBICTpaWBaTh aApPryMEHTAllUI0, TPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBO/IBI,

e BBIOMpaATH CMOCOO pemieHus y4eOHON 3amaud (CpaBHHBATh HECKOJIBKO BapUAHTOB
peleHus1, BIOUpaTh HauboJee MOAXOAAIINN ¢ yUETOM CaMOCTOSTEIBHO BBIJEICHHBIX
KPHUTEPHUEB).

Ba3oBble uccienoBareibckue 1elCTBUA:

® JCIOJIb30BaTh  BOIPOCHl ~ KAaK  HUCCJENOBATEIbCKUN  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOITHE MPOTHBOpPEUYNE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpMHUpOBaTh THIOTE3Y, APryMEHTHPOBATh CBOIO IO3ULHIO,
MHEHHE;

® T[POBOJUTH CAMOCTOATEIBHO CIUIAHWPOBAHHBIA SKCIIEPUMEHT, HCCIEOBAHHE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OO0BeKTa, SBJICHHS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMHU, SIBICHUSMHU, TIPOIIECCAMU;

® CcaMOCTOSATeNbHO (hopMynupoBaTh OOOOMIEHHS W  BBIBOABI 1O  pe3yibTaTaMm
MPOBEAEHHOTO HAOIOIEHUS, UCCIIEIOBaHMs, OILIEHUBATh JOCTOBEPHOCTh MOJYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHUH,

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEIOT0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:



BBISBJIATH Ae(PUIMTHI MHPOpPMAINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETa Ha BOIPOC U
JUIsl pellieHUs 3a/1auH;

BEIOMpaTh HMHQPOPMAIUIO W3 HMCTOYHUKOB pPA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALMIO Pa3IMYHBIX BUAOB U GopM
[IPE/ICTABIICHHUS;

CTPYKTYpPUPOBaTh HMH(POpPMAIMIO, TMPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WJUTIOCTPUPOBATH TpaduiecK;

OLICHUBATh HAA&KHOCTh HHGOPMAllMU MO CAMOCTOSATENBHO CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OeliCMEUs, 00ecnedusarom cphopmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menune:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHAMM U LEISAMHU
o0IIeHus; SCHO, TOYHO, I'PAaMOTHO BBIPaXaTh CBOIO TOUYKY 3pPEHHMS B YCTHBIX M
IIMCBbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS 10 X0y PELICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B XO7Ie 00CYX/IeHH 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMBbI, IPOOIEMBI,
pelmaeMoi  3a7aud, BBICKa3blBaThb MJEH, HALEJICHHBIE HAa IIOMCK PELICHUs;
COMOCTABJISITh CBOU CYXKJIEHUS C CYXKIEHUSMU JPYTHX YYaCTHUKOB JMAJIOra,
OoOHapy>KUBaTh PA3JIMYKME U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH (opme PopMynnpoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

IIPEACTABILITh PE3YJbTATHl PELICHUS 3a/1a4i, SKCIEPUMEHTA, UCCIIEIOBAHHUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpPATh (OpMaT BBICTYIUIEHHS C y4ETOM 33Jay Ipe3eHTAaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTrpyanunuecTBo:

NOHMMAaTh M WCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAILHOW pPaOOTHI
Opd pPEUICHWH YYeOHBIX 3aJad, NPUHUMATh IIeTTb COBMECTHOW JeSITEIhHOCTH,
IUIAaHUPOBaTh OPraHU3allMi0 COBMECTHOM paloThl, pacmpenensTb BHIbl padorT,
JIOTOBapUBAThCs, OOCYXAAaTh Mpolecc M pe3yiabTaT padoThl; 0000IIaTh MHEHHUS
HECKOJILKUX JIIOJIEN,

y4acTBOBaTh B IPYNMOBBIX (popMax paboThl (00CyxkaeHusl, 0OMEH MHEHUH, «XMO3IOBbIE
IMITYPMBI» W WHBIE), BBHIMOIHATH CBOIO YacTh pabOTBl M KOOPJHMHHUPOBATH CBOU
JEMCTBUS C IPYTMMHU WICHAMH KOMaH/IbI; OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIHIA
IPOAYKT 110 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMMOICHCTBHSL.

3) YVuueepcanvnoie pecynamuenuie oeticmausi, obecneuusarom opmuposanue CMoiClo8bIX
YCmaHOB0K U IHCUSHEHHbIX HABbIKOG TUYHOCMU.
Camoopranusanmusi:

COCTaBJISITh IUIaH, AITOPUTM PELICHUS 33/1a4H, BBIOMPATh CIIOCO0 pelIeHUs ¢ YUYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHU ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTpPOJIb:

BIIJICTh HAaBBIKAMH TIO3HABATEIIbHOW pe(IeKCMH Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI M MBICIUTEIBHBIX TPOIECCOB, HMX pPE3ydbTaTOB; BIAAETh CIOCO0aMU
CaMONIPOBEPKH, CaMOKOHTpPOJISI Mpollecca W pe3yiabTaTa pelieHdus MaTeMaTUYecKOou
3a7a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh NIPU PEIICHUH 3a/]a4d, BHOCHTH
KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAlIEHHBIX
OIINOOK, BBISIBIICHHBIX TPYJIHOCTEH;



® OIICHUBaThb COOTBETCTBME pe3yibTaTa LEId M YCIOBUSAM, OOBSACHATH INPUYUHBI
JOCTHUKEHUSI WM HEAOCTH)KEHUS PEe3yNbTAaTOB JEATEIBHOCTH, HAXOJUTh OILIMOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBath MOHATUSAMU: TOYKA, IPAMas, IIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 HUX MPU PEHICHHH TeOMETPUICCKIX
3ajad.

OnepupoBarh TNOHATHAMH: TAPaUICIBHOCTh M MEPICHIUKYISPHOCTh MPSMBIX H
IIJIOCKOCTEH.

KrnaccudunupoBaTs B3aUMHOE PaCIOI0KEHUE MPSIMBIX U TIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb MOHSTUSIMU: JABYTPAHHBIM Yyroj, TpaHU JBYTPAaHHOIO yria, pedpo
JBYTPAHHOTO yTJla; TWHEHHBIA yroJl ABYTPAHHOTO YTJIa; TpaayCcHas Mepa IBYTPaHHOTO YTJIa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBbIH M HEBBINYKIIbI MHOTOIPaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, TIPABHIILHBI MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BUJbI MHOTOTPAHHHKOB (MHpaMuia; MpU3Ma, MPSIMOYTOIbHBIN
napajuieNienunes, Kyo).

KnaccudumupoBaT MHOTOIpaHHUKH, BbIOMpas OCHOBaHHUA JJs  KiIacCU(UKAIMH
(BBIMMyKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, TPABUJIBHBIC MHOTOIPAHHHKH, NpPSIMbIC |
HAKJIOHHBIE TIPU3MBI, TapaIJIeNICUIIE bl ).

OnepupoBaTh MOHATUSMH: CEKYINAsk TUIOCKOCTh, CCYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YsI METO/I CIIEIOB.

CTpouTh CEYEHUS MHOTOIPAHHHUKOB METOJOM CJICIOB, BBITOJHATH (BBIHOCHBIC) IJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BHJ CBEPXY, COOKY, CHU3Y.

Pemare 3amaum Ha HaXOXKIECHHE T'C€OMETPHUYCCKHX BEJIMYMH 10 O00pasmaM WIH
aNropuT™MaM, TPUMEHSS W3BECTHBIE AHAIUTHYECKHE METOAbl MPH PEIICHUH CTaHAApTHBIX
MaTEeMAaTHYECKUX 337a4 Ha BBIYHCICHUE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKHU JI0 TIIIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS TTPSIMBIMHU.

Pemare 3amaum Ha HaXOXJIECHHE T'C€OMETPHYCCKHX BEJIMYUH TIO0 O00pa3laM WIH
aIropuT™MaM, MPUMEHSS W3BECTHBIC AHAIUTUYECKHUE METOIbl MPHU PEUICHUH CTaHIaPTHHIX
MaTEeMaTHYECKUX 3a7ad Ha BBIYMCIICHUE YIJIOB MEXKIY CKPEUIUBAIONIUMUCS TPSIMBIMH, MEXTY
MPSIMOY U TIIOCKOCTHIO, MEXKAY TUIOCKOCTSIMH, TBYTPAaHHBIX YTIIOB.

Brrauciate 00bEMBI B IUIOIMAIN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TPU3Ma, TUPAMHUJIA) C
npuMeHeHHeM (OpPMYJI; BBIYHCISATH COOTHOILIEHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TNIOCKOCTh CHUMMETPUH (DUTYPEHI.

W3Bnekath, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATh MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUSCKUX (PUTYpaX, MPEJCTABIICHHYIO HAa YepTekaxX U PUCYHKaX.

[IpumensTb reomeTpuueckue (akThl AN PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBUS NMPUMEHCHHS 3aJIaHbl B SBHOMN
dopme.

[TpuMeHSTh TIpOCTEHIME MPOTrPAMMHBIC CPEJICTBA M DJICKTPOHHO-KOMMYHHKAITHOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKIX 3a/1a4.

[TpuBOIUTE TIPUMEPHI MaTEMATHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE U IKH3HH,
pacro3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh TONIydeHHBIC 3HAHWS Ha TMPAKTUKE: aHATU3UPOBATh PEallbHBIC CUTYAIlUU H
NPUMEHSTh HM3YyUYEHHBIE TIOHATHA B  IMpollecce TMOMCKAa  pEIIeHHs  MaTeMaTU4eCKU
chOopMyIUPOBAaHHON MPOOJIEMBI, MOJEIMPOBATh pEalbHbIE CHUTYallMM Ha $3bIKE T'€OMETPHH,



HCCIICA0BATh IMMOCTPOCHHBIEC MOJACIN C HUCIIOJB30BAHUEM T'COMETPHUYCCKHUX MMOHATUH H TEOPEM,
arrapara anrerH; peuiaThb MPaKTUICCKUC 3a]a4n, CBA3AHHBIC C HAXOXKACHUCM I'COMCTPUUCCKHX
BCJINYHH.

11 KIIACC

OnepupoBatb MOHATHUSIMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpasyromue
LWINHAPUYECKON MOBEPXHOCTH; LIMIMHJP; KOHUUYECKas IOBEPXHOCTh, 00pa3yromye KOHUYECKON
MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

PacniozHaBath Tena BpaleHus (WIMHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJIyUYEHUS TEJ BPaILlCHUS.

KnaccugunupoBars B3auMHOE paciookKeHne cepsl U IIOCKOCTH.

OnepupoBaTh NOHATHUSMU: LLIAPOBOH CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTA;
I1apOBOi1 CJI0HM, OCHOBAaHHME LIIAPOBOI'0 CJI0S, BBICOTA IIAPOBOTO CJI0s; IIAPOBOI CEKTOP.

Boruncnate 00bEMBI U IUIOLIAIM OBEPXHOCTEH TEJl BpAalllEHUs, T€OMETPUUYECKUX TE C
IpUMEHEHHEM (OpMyIL.

OnepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, BIIMCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BOIMCaHHAS B MHOTOTPAaHHUK WM TEJIO BPAILCHHSL.

BbMuCIATE COOTHOIIGHHUSI MEXKIY IUIOMIAJSMH IMOBEPXHOCTEH M 00BEMAMHU TOHOOHBIX
TeJl.

N300paxarh u3yyaemble (UIYpbl OT PYKM M C MPUMEHEHMEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BhINonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BH
CBepXY, cOOKY, CHU3Y; CTPOUTh CEUCHMSI TEJI BPALLICHHSL.

W3Brekatb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, npeicTaBlIeHHYIO Ha YepTEeXax U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE IE€HCTBUA CIOKEHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHUS BEKTOpA
Ha YKCIO0, OOBACHATH, KAKUMHU CBOMCTBAMU OHH 00JIajatoT.

[TpyMeHsTh paBUIIO NapaUIEIEIUIEAA.

OnepupoBaTh NOHSTHUSAMHU: JE€KapTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJ MEXAYy BEKTOPAMH, CKaJSPHOE
IIPOU3BEIEHNE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoautbs cyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HA YMCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIpHOE MPOMU3BEJICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPJUHAT.

[TpumensTh reomerpuueckue (akTbl s PELIEHUS CTEPEeOMETPUYECKUX 3ajad,
IIPEIIOJIaraloIiuX HECKOJIbKO LIAroB PEIIEHHUs, €CIU YCIOBUS NPUMEHEHUS 3a/llaHbl B SIBHOU
dbopwme.

Pemats npocreiinye reoMeTpUUECKUE 3a4a4M Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO
MEeTo/a.

Pemate 3amauM Ha [10Ka3aTe€IbCTBO MAaTEMATUYECKUX OTHOIIEHWH M HaXOXKICHHE
FeOMETPUUYECKUX BEJIMYMH MO0 00pasliaM WM ajJropuTMaM, NMPUMEHSS U3BECTHBIE METOAbI MpHU
PELIEHNN CTaHIapPTHBIX MaTEMaTUYECKUX 3a/au.

[TpumeHsTh TpocTeillne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTE, mTpHUMEpPHl MaTEMaTHUYECKHX 3aKOHOMEPHOCTEM B TpUpOJe M IKHU3HH,
pacro3HaBaTh MPOSIBIEHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpyMeHsTh MOJydeHHBbIE 3HAHUS HAa NPAKTHKE: aHaJIM3UPOBATh peajbHbIe CUTYaIlMU U
IPUMEHATh M3YYEHHBIE TIOHATHA B  IIpoLlEcCE€ IOMCKA  PEIIEHUs  MaTeMaTU4eCKU
c(OpMyIHPOBaHHOW NPOOIEMBI, MOJEIUPOBATh pPEAJIbHBIC CUTYAl[MM Ha s3bIKE T'€OMETPHH,
UCCJIE0BATh IIOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHHMEM T€OMETPUUYECKUX MOHATUN U TEOPEM,



armapara anre6pbl; pemiaTh MPAKTUYCCKUC 3a1a4i, CBA3AHHBIC C HAXO0XICHUEM I'COMCTPUICCKUX
BCJIIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
Ko €CTBO 4aco
Ne AEHCCTR TAc08 DuekTponubie (1udpoBbIe)
HanmenoBaHue pa3iesioB 4 TeM IPOrpaMMbl KoHnTpoJibHbIE
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI
bubnuorexa [JOK
! Baenenne B crepeomerpuio 10 https://m.edsogru/10209e37
2 [IpsiMBI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka [{OK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHIUKYISIPHOCTD MPSIMBIX U MIIOCKOCTEN 12 ﬁgggﬁgfgs%grouﬁcm%ﬁ
4 VYTIiael MEXAY NPAMBIMU U INIOCKOCTSIMU 10 1 ﬁgggﬁgfgs%grouﬁcm%ﬁ
bubmnorexa IIOK
S MuororpanHuii 1 1 https://m.edsoo.ru/1c209e37
. bubnmnoreka [JOK
6 OOHEMBI MHOTOTaHHHKOB 9 1 https://m.edsogru/10209e37
bu6nmorexa LIOK
7 [ToBTOpEHME: CEUEeHMs, paCCTOSHUS U YTJIbI 4 1 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5
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11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHUE pa3ae/ioB U T€M IPOrPAMMAbBI K JneKTponnke (uPPoBLIe)
n/n pasi porp Bceero OHTPOTBLHBIC o0pa3oBaTe/ibHbIE pecypchbl
padoThI
bubnunorexa LIOK
Tena pamenns 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
OOBEMEI TeN 5 1 https://m.edsoo0.ru/1c209e37
BekTopsl 1 KOOPAMHATEI B IIPOCTPAHCTBE 10 1 brbanorexa [JOK
p P pocTp https://m.edsoo0.ru/1c209e37
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 7 1 bu6nmmoreka LIOK
3HAHUH https://m.edsoo0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3
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IHOYPOYHOE IINTAHUPOBAHME

10 KVIACC
KosnuecTBo yacoB
Ne TeMa VDOKA K JJIeKTPOHHBbIE LU (]POBBIE
n/n yp Bcero 06H TPOILHBIE o0pa3oBaTte/ibHbIE
padoThI pecypeb
OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, TIPsIMas,

1 IJIOCKOCTh, MpocTpaHcTBO. [IpaBuiia nzo0paxxeHus Ha 1 bubnnorexa [JOK
PUCYHKaX: U300paxeHHs MIIOCKOCTEH, MapaieIbHbIX https://m.edsoo.ru/aecc77cd
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

2 [TonsTus: nepecekaromyecs mIOCKOCTH, 1 bubnuoreka [{OK
IIEPECEKAIOIMECS MPsAMAs U IIJIOCKOCTh https://m.edsoo.ru/2d8a9c99

3 [TonsiTus: mepecekarouuecs miIOCKOCTH, 1 bubnmnoreka [JOK
MEPECEKAIOIINECS MPsSIMast U TIIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTpaHHUKaMU, H300pakeHne

4 MHOTOTPAHHUKOB Ha ]i)/lc Kax, Ha I OCII)(III/IOHHI)IX 1 bubmorexa IJOK

p pucyHkax, p https://m.edsoo.ru/a63959d
yepTekax
HauanpHbie cBeneHus 0 KyOe ¥ mupamMuie, ux bubnmorexa LIOK

5 .. 1 :
pa3BEpTkU U Mozenu. CeueHrss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanbHble cBefieHus 0 KyOe U nupamue, ux bubnuoreka [JOK

6 .. 1 .
pa3BEpTkU U Mojenu. CeueHrss MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTue 06 aKCMOMATUYECKOM TTOCTPOCHUHU

7 CTEPEOMETPHUU: AKCUOMBI CTEPEOMET pI/II/I U CJIECTBUS U3 1 bubmmorexa [IOK

p PHH: p p a https://m.edsoo.ru/Occ5c4fe
HUX
[TonsiTre 06 aKCMOMATHYECKOM TTOCTPOCHUH
8 CTEPEOMETPHUH: AKCHOMBI CTE COMeTpI/II/I Y CJICICTBUS U3 1 bubmmorexa [IOK
P PHH: p p A https://m.edsoo.ru/239c8cb4
HUX
[TonsiTre 06 aKCMOMATHYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMET pI/II/I U CJIECTBUS U3 1 bubmorexa [JOK
p PHH: P p A https://m.edso0.ru/65c6b106
HUX
10 [TonsiTre 06 aKCMOMATUYECKOM MTOCTPOCHUH 1 bubnmnoreka [JOK

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3

https://m.edsoo.ru/258fc245
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HHUX

B3aumHoe pacnonoxeHue nNpsMbIX B IPOCTPAHCTBE!

bu6mmoreka [IOK

11 MEPECEKAIOIIMNECS, TAPAIIIIEIIbHBIE U CKPEIUBAIOIINECS https://m.eds00.ru/1a2520f6
psIMbIE
Y o
12| npocrpaNCTRC: HapALICLINC HpAIC B HpOCTPANCTEC: Butmmorexa LIOK
pocTp - H1apa) P poctp ’ https://m.edsoo.ru/93ad36b3
MapajuIeIbHOCTh TPEX MPSIMBIX
[TapamienpHOCTh IPSIMBIX U IJIOCKOCTEN B bubnunorexa [HOK
13 . .
npoctpaHcTse: [lapamieabHOCTh NPSIMOM M TIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTl ¢ COHANpPaBI€HHBIMUA CTOPOHAMHU bubmorexa LIOK
https://m.edsoo.ru/9f4071b9
15 Yron Mexay NpsMbIMU B IPOCTPAHCTBE bubmaorexa LIOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B IPOCTPAaHCTBE bubmorexa OK
https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTb MJIOCKOCTEN: MapaiielbHbIe bubnuoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX TIOCKOCTEH bubmaorexa LOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme npocTpaHCTBEHHbIE (PUTYpHI HA bubnnorexka [JOK
19 . .
IUIOCKOCTH: TETPadp, KyO, napajiesienumne https://m.edsoo.ru/4a28dc02
20 H o bubmuorexa [JOK
OCTPOCHHUE CeHCHHH https://m.edsoo.ru/1d434d0f
21 n . bubmuorexa [JOK
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
’ KoHntponbHas p12_1[60Ta 1o Teme "'IIpsIMbIE U TNIOCKOCTH B BuGmuorexa LJOK
HpOCTpaHC’EI'S'C. apaJlIeIbHOCTh IPSIMBIX U https://m.edso0.ru/9a0a9e56
IJI0CKOCTEN
[TeprieHAUKYISAPHOCTD NPSIMOM U TIIOCKOCTH: bubmmoreka [JOK
23 .
MEPIEHAUKYISAPHBIE IPSMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 [IpsimMble napasnienbHble U EPHEHIUKYISIPHBIE K bubnuoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/0ac11c95
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o5 [IpsimMble napasnienbHble U EPIEHIUKYISIPHBIE K bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOU U INTIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepnesaAuKyJIApHOCTH IPSIMOU U INIOCKOCTH buGsmorexa [IOK
https://m.edso0.ru/79165d15
28 Teopema o npsAMON NEPIEHAUKYISIPHON MIIOCKOCTU bubmorexa LIOK
https://m.eds00.ru/635c5087
29 Teopema o npsiMOii epIIEHIUKYISIPHON MIIOCKOCTH bubmorexa LIOK
p P PHCHIHKYIP https://m.edsoo.ru/bd3745f8
30 Teopema o npsMoii IEPIIEHAUKYISIPHON TIIOCKOCTH bubmorexa LOK
p P PHCHIKYIHP https://m.edsoo.ru/7d18834b
[lepneHuKyIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10 bubnunorexa [HOK
31 . .
TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JIO TIJIOCKOCTH https://m.edsoo.ru/33c477d3
32 [IeprieHAUKyYsAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 bubnuorexa [JOK
IJIOCKOCTH, PACCTOSIHUE OT NPSIMOM JI0 TIIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepneHuKyIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT NPSMOM 10 TJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepnieHIUKYNSp M HAKIIOHHBIE: PACCTOSHUE OT TOYKH 110 bubnuoreka [IOK
TTIOCKOCTH, PACCTOSIHUE OT MPSIMOM JTO TIIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIIBl B IPOCTPAHCTBE: YIoJl MEXAY IPSAIMOMN 1 bubnnorexka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JByrpanHbIi N bu6mmoreka [IOK
yrp ¥ YTOTL, JTMHCHHBIM YTOJT ABYTPAHHOTO Y14 https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yTOJ, JMHEHHBIA YTOJl JBYTPAHHOTO yTIJia bubmorera [TOK
yrp yrof, yroi Asyrp yo https://m.edsoo.ru/c7c777ed
38 [lepnieH IUKYIAPHOCTD MIIIOCKOCTEN: IIPU3HAK bubnuoreka [IOK
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [IepneHMKyYIAPHOCTD INIOCKOCTEMN: TPU3HAK bubnnorexka [JOK
MEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [lepnieH IUKYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK bubnnorexka [JOK

MEePIEeHIUKYISIPHOCTH JIBYX TUIOCKOCTEH

https://m.edsoo.ru/ba75dc57
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bu6mmoreka [IOK

al Teopema o Tpéx neprenKyApax https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIEHAUKYIIIPAX Bubmorexa HOK
p p P JUMIKYIAD https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TPEX HepPIEHIUKYIIAPAX bubmioreka HOK
p p PHCHAMKYIAP https://m.edso0.ru/9f246736
KouTtponsnas padora 1o temam "'[leprieHIUKYISIPHOCTE
44 o HMEIX " HJIOI;KOCTef/'I" u "Y1l MCI))K i[[ ;113]/11311\1/;1/1 u bubmioreka HOK
p i Ay TIp https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMA
TTousTre MHOTOrpaHHHKA, OCHOBHBIE DJIEMEHTEI
45 MHOTOI'paHHUKA lljzbm JII:IC U HEBBINYKJIbIE Bubmioreka TOK
p ’ yK Y https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA MHOTOIPAHHHIKA
IIpusma: n-yrojabHas Ipu3Ma; IpaHd 1 OCHOBaHUS
46 i pI/ISMbl' I };rMas[ u HaKIJ)IOHHas[ ﬁ M3MBI; OOKOBas U Bromaozexa LIOK
P > 1P p > https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh ITPU3MBbI
[Tapamtenenunen, NpsMOYTOJIbHBIN HapAJUICIICIIUIIE] U bubnuoreka [IOK
47 N .
€ro CBOICTBa https://m.edso0.ru/8a7be683
ITupamunga: N-yroapHag OupamMuaa, rpaHyd 1 OCHOBAHU
48 o paMI/I HBI' 60};(?32151 u HOJ‘II})IaSI HI(;B’C I;(HOCTI)(;II/I OaMI/I :1' Eubmioreka [JOK
DaMHILEL, .. p PaMHIEL https://m.edsoo.ru/fblcd0a5
MpaBUJIbHAS U YCEUEHHASI MUPAMUIA
[IpaBusbHBIE MHOTOTPAHHUKU: TTOHSATHE TPABUILHOTO
49 MHOT'OTPaHHUKA; MPAaBUIIbHAS PU3Ma U IPABUIIbHAS bu6mmoreka [IOK
MApaMUJIa; IpaBUJIbHAS TPEYTOJbHAs IMPAMUJIA U https://m.edso0.ru/074c8865
MIPaBWJIBHBIN TeTpadIp; KyO
50 IIpencrasnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: bubnnorexka [JOK
OKTa3JIp, AOJICKA3IP U UKOCAIIP. https://m.edsoo.ru/a0fdd5bf
CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIHHO
51 TOYKH, IPSAMOM, IIIIOCKOCTH. DJIEMEHTBI CHMMETPUH B bubnnorexka [JOK
NUpaMuaax, napauiesienunesax, MpaBUiIbHbIX https://m.edsoo.ru/b9e777d9
MHOT'OTpaHHUKAX
59 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, bubnnorexka [JOK

JTMaroHaJId, yTIIbI

https://m.edsoo.ru/6cdbecef
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[Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM

53 IMOBEPXHOCTH MPSIMOM IPU3MBI, IUIONIAJb OCHOBAHHI Eubmorexa LIOK
. ’ . ’ https://m.edso0o.ru/37d84157
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSMOU MPU3MBI
I1 0 i
54 1} H;)BH;?LEOI?(I) I;?/IB(;I;IV[EO];; pTXe}E)O:\/I[/IaP; l:[?Ili)epZHI(/)ICg(I)/IKOBOﬁ Eubmorexa LIOK
P PamHabI, TCOP ta https://m.edsoo.ru/5603e30b
MOBEPXHOCTU YCEUEHHOU MUPAMU/IBI
" " bubmmoreka [JOK
55 Kounrtposnbhas padota no teme "MHOTrOrpaHHUKN https://m.eds0o.ru/a95f5c04
N bubnuorexa [JOK
56 Tomsrue 06 0bneme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
>7 OObEM mupamu! https://m.edsoo.ru/235171b3
. bu6mmoreka [IOK
58 OOLEM mupamm ! https://m.edsoo.ru/f47dfefd
. bubmuorexa [JOK
59 OObEM mupamu! https://m.edsoo0.ru/79¢10312
N bubmuorexa [JOK
60 e https://m.edsoo.ru/2faadc3f
" bubnuotexa [JOK
61 ObHEm mpusMbI https://m.edso0.ru/79853608
N bubmuorexa [JOK
62 O6bEM mpu3MEI https://m.edsoo.ru/1e053890
N bubnuotexa [JOK
63 OObEM mpH3MBI https://m.edsoo.ru/482d3f51
64 Kontponbras padota mo teme "O0bEMBI bu6mmoreka [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3AIIUS 3HAHHIA. bubnuorexa [JOK
[TocTpoeHue ceueHnii B MHOTOIPaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEeHmEe, 06001IeHNE CCTeMaTU3allus 3HAHUH.
66 Brruucnenue paccTossHAN: MEXY IBYMsI TOYKaMH, OT bubnnorexka [JOK

TOYKH 0 pr[MOﬁ, OT TOYKHU OO IJIOCKOCTHU, MEKIAY
CKpCHIMBAOIHUMHUCS ITPIMBIMU

https://m.edsoo.ru/f7792ba9
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bu6mmoreka [IOK

67 WroroBas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE cCCTeMaTU3alks 3HAHUH.
Brrunciienue yriioB: MeXy CKpEeIIMBatOIIUMUCS bubnnoreka [HOK
68 9 1 .
MPSIMBIMH, MEKTY MPSIMOU U TNTOCKOCTBIO, IBYTPAHHBIX https://m.edso0.ru/56765e8b
YIJIOB, YIJIOB MEXK]Y TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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11 KJIACC

Ne

Koaun4gecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

T
n/n eMa ypoxa Bcero KonTponeaele o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
1 Cdepa u map: UeHTp, paanyc, IuaMeTp; IIoaab 1 bubnmoreka [JOK
MOBEPXHOCTHU Chephl https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl U MI0CKOCTH; bubnmnoreka [JOK
2 _ 1 :
KacartelIbHasl INIOCKOCTh K cepe; mromanb chepbl https://m.edsoo.ru/bed12a43
3 Nzob6paxenue chepsl, mapa Ha miaockoctu. CedeHus 1 bubnuoreka [IOK
niapa https://m.edsoo.ru/bc15f7f2
WINHIPHUYIECKAs IOBEPXHOCTDL, 00pa3 e
4 HI/IJ'II/IH Hpnqecxoﬁ HOBerHOCTI/I ocE I?I/;II(I)JIII-II UYECKOU 1 bubmorexa [TOK
H AP p ’ H AP https://m.edsoo.ru/6054b8cl
IOBEPXHOCTHU
;| e couonam oo e, 1 Bumorera LOK
Pasyrolll ’ tas https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N306paxenune nuauHApa Ha MIockocTu. PazBépTka
6 mmHApa. CeyeHus UIMHApa (IUI0CKOCThIO, 1 bubnuoreka [JOK
NapaJuIeIbHON WIH MEPIEHIUKYIISIPHOU OCH https://m.edsoo.ru/016e25eb
IIUJIMH]IPA)
;| Mo nonepoen, obproome omessah | Bumorera LOK
p ’ p https://m.edsoo.ru/c94ba09b
MOBEPXHOCTHU
Konyc: ocHOoBaHue 1 BepinHa, 00pa3yoIiasi ¥ OCh; bubnmnorexa [JOK
8 . 9 1 _
IUI0IAAb OOKOBOM U MOJHOM MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
9 VYceuéHHblil KOHYC: 00pa3yIole U BBICOTA; 1 bu6muoreka [IOK
OCHOBaHUs U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pakeHne KoHyca Ha IIockocTH. Pa3BépTka
10 KoHyca. CeueHHs KOHYyca (IJI0OCKOCThIO, MapayieIbHON 1 bu6nuoreka [IOK

OCHOBAHHUIO, ¥ TUIOCKOCTHIO, IIPOXOJISIIEH depes
BEPIIKHY)

https://m.edsoo.ru/0bdelbe8
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bu6mmoreka [IOK

11 KomMOuHamus Tenn BpalieHus 1 MHOTOTPaHHUKOB https://m.edsoo.ru/3cefL0e5
MHororpaHHuK, OMCaHHBIN 0KOJI0 cepsrl; chepa, bubnnorexa HOK
12 _
BIIMCAaHHAsi B MHOI'OIPAHHUK MJIU B TEJIO BpallCHUs https://m.eds00.ru/0b136158
13 ITousTue 06 06BéMe. OCHOBHBIE CBOMCTBA 00BEMOB bubnuorexa [JOK
Tel https://m.edsoo.ru/26a03fb7
N bubmunorexa [JOK
14 OOBEM numHIpa, KoRyca https://m.edso0.ru/5513d87b
N bubmuorexa [JOK
15 O6LEM mapa u oy chepe! https://m.edsoo.ru/d189bde2
o | oS rerns e Coomomen B LOK
oy Has p ’ https://m.edsoo.ru/810cfleb
MOOOOHBIX TEI
17 Konrtponsnas padora o remam "Tena Bpamenus" u bubnuoreka [IOK
"O0bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 B bubmuorexa [JOK
€KTOp Ha IIOCKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue u BBIUYUTAaHHE BEKTOPOB bubmmorexa LIOK
p https://m.edsoo.ru/23f4f089
20 v bubmuorexa [JOK
MHOWCHHE BEKTOpA Ha HUCIO https://m.edsoo.ru/dee379eb
21 Pa3noxenue BekTopa o TpéM HEKOMILIAHAPHBIM bubnuotexa [JOK
BekTopaMm. [IpaBmiio nmapannenenunena https://m.edsoo.ru/a28fd74e
29 Pemenue 3amad, CBI3aHHBIX C IPUMEHEHUEM MTPABHII bubmmoreka [JOK
JENCTBUH C BEKTOpaMH https://m.eds00.ru/5a827900
’3 gp}IMOYPOJIBHaH CI/ICTCI\I/{[a KOOP/MHAT B IIPOCTPAHCTBE. Bubnorexa [IOK
oopauHaThI BeKkTopa. [Ipocreiimue 3amauun B https://m.edsoo.ru/48db7058
KOOpJIMHATax
24 VYron Mexnay BekTopamMu. CKaIIpHOE NPOU3BEIACHUE bubnuoreka [IOK
BEKTOPOB https://m.edsoo.ru/725effc4
bu6mmoreka [IOK
25 Brruucnenue yrioB Mexay IpsIMBIMH U TNIOCKOCTSIMU

https://m.edsoo.ru/8efbe78e
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KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELLICHUH bubmmoreka [JOK
26 1 :
T€OMETPUUYECKHUX 3a]1a4 https://m.edsoo.ru/d3alfe30
KoHnTtposbHas padota nmo teme "BekTopsl u bubnnorexa HOK
27 " 1 _
KOOPJWHATHI B IIPOCTPAHCTBE https://m.edsoo.ru/77c22fc5
IT 7.
| pomre b o i | Busorea 101
M - TeOP yp https://m.edsoo.ru/1780ba5d
IUTAHUMETPUH
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUs 3HAHUH.
29 OcHoBHbIe GUTYPBI, PaKThl, TEOPEMBI Kypca 1 bubmnorexa LIOK
’ ’ https://m.edsoo.ru/078cd184
TJIAHUMETPUU
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH. bubnnorexa HOK
30 1 .
3aiauy JIAHUMETPUU U METO/bI UX PEIICHUs https://m.edsoo.ru/7491efe0
[ToBTOpeHue, 006001IeHNE U CUCTEMATH3AIUS 3HAHUH. bubnnoreka [HOK
31 1 .
3aiauy JIAHUMETPUU U METO/bI UX PEIICHUs https://m.edsoo.ru/4dffda97
| pompame cbotueme e | oo LOK
YPbL, - TOP yp https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
bu6mmoreka [IOK
33 HroroBast koHTpoLHas padoTa 1 https://m.edsoo.ru/ec24dfc2
. bubnuotexa [JOK
34 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTH3allusl 3HAHUN 1 https://m.eds00.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOUHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Marematuka: anrebpa U Hauajaa MaTeMaTH4eCKOro aHainu3a, reomerpus. I eomerpus, 10-
11 xmaccel/ Atanacsa JI.C., byry3os B.®., Kagomuies C.b. u npyrue, AKIimoHepHoe
obmiectBo «M3narenscTBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJJIS1 YUUTEJIA

1. Teomerpus J[lumaktuyeckue ™atepuansl. 10 kmacc: ywyeOHOoe mocoOue  JUIs
0011e00pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbIi U yriuyosieHHblld ypoBHU/ b.I.3uB.-M.:
«[IpocBemenue», 2016.

2. T'eomerpuss JImmaktuyeckue wmatepuanbl. 11  kmace: ydeOHoe mocoOue s
o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 6a3oBbiil u yriayoneHsslil ypoBuu/ b.I'.3uB.-M.:
«[IpocBemenue», 2016.

IMpuaoxenne Nel
KonTtponsHbie paboThI
Ipuaoxenune Ne2

Kputepuu 1 HOpMBI OLICHUBAHUS

Kpurtepun u HOpMbI OlleHMBAHUA
Ouyenka nucbMeHHBIX KOHMPOJIbHBIX PAdom 00yuarouuxcs
OTBET OLICHUBACTCS OMMEMKOI «5», €CIu: padoTa BBINOJIHEHA MOJHOCThIO. B normyeckux
paccykIeHUsIX M OOOCHOBAaHHMH pEIICHUS HET NPOoOeNoB U OIIMOOK; B PEIIEHWU HET
MaTEeMaTHYECKUX OMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMKCKA, KOTOpas HE SBIIACTCS
CIIEJICTBUEM HE3HAHUS WM HEMOHUMAaHHUS y4eOHOTO MaTepHana).
Ommemka «4» CTaBUTCS B CICAYIOMIUX CIyYasx:
paboTa BBINIONHEHA IMIOJHOCTHIO, HO OOOCHOBAHHMS IIAroB pEHICHHS HEJOCTATOYHBI
(ecmm  ymeHue OOOCHOBBIBATh PACCY)KICHHS HE SBISUIOCH CIEIHAIBHBIM  OOBEKTOM
MPOBEPKH); TOMYIIEHBI OJIHA OIMIMOKA WM €CTh JIBa — TPHU HEJO0UYETA B BBIKJIAJKAX, PUCYHKAX,
yepTekax wiM rpadukax (ecid 3TH BHABI pabOT HE SBISUIMCH CHCIHMAIBHBIM OOBEKTOM
HPOBEPKH).
Ommemka «3» CTaBUTCS, €CIIN:
JIOTyIIeHO Oosiee OIHOM OMIMOKY WK OoJiee ABYX — TPEX HEIOUETOB B BHIKJIAJIKaX, YepTekKax
win rpadukax, Ho oOyyaromuiics oOnanaeT o0A3aTeNbHBIMH YMEHUSMU MO MPOBEpsieMOMN
TeMe.
Ommemka «2» CTaBUTCS, €CIIN:
JIOMYIIEHbl CYIIECTBEHHBIE OIIMOKM, TMOKa3aBIIKe, 4YTO oOydJaromwuiics He oOjamaer
00s13aTeTbHBIMA YMEHUSMH I10 JAaHHOW TeMe B IOJHOW Mepe. YUHTEIh MOXKET MOBBICHUTH
OTMETKY 3a OPUTHMHAJIBHBIA OTBET HA BOMPOC WM OPUTHHAIBHOE PEIICHHUE 33aaui, KOTOpbIe
CBUJICTEILCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM pPa3BUTHU OOYyYaloOIIerocs; 3a pelieHue
0ojee CINOXKHOM 3amaud WM OTBET Ha Ooliee CIOXKHBIA BOMPOC, MPEIIOKEHHBIS
oOyuaromiemycs
JIOTIOTHUTEIHHO TOCIIE BRIMOTHEHUS] UM KaKUX-THOO0 IPYTUX 3a/laHui.
Ouyenka ycmuwix omeemos o0yuaouuxcs
OTBET OIIEHUBACTCS OMMEMKOU «5», €CITN YICHUK:
¢ [IOJIHO paCKpbUI COACPKAaHUC MaTCpHralla B O6I>CMC, npeaAyCMOTPpEHHOM nporpaMMoﬁ u y‘i€6HI/IKOM;



¢ H3JIOKHUIT MaTCpuall TpaMOTHBIM SA3BIKOM, TOYHO HCIOJIB3Ysl MATCMATHYCCKYIO TCPMUHOJIOTHIO U
CHUMBOJIMKY, B OIIPEACIICHHOU JIOTHYCCKOU MOCJIEA0BATEIBbHOCTH,

¢ [IPpaBUJIBHO BBINIOJIHNUJI PUCYHKH, YEPTECIKHU, l'”pa(I)I/IKI/I, COIIYTCTBYIOIIUE OTBeTy;

°II0Ka3ajl YMCHUC WIUIFOCTPUPOBATH TCOPHUIO KOHKPECTHBIMU IIPpUMEpaMu, NPUMCHATL €€ B HOBOU
CUTyall! IIPH BBINOJHCHUH IIPAKTUYCCKOIO 3aJaHUsd,

* IIPOJIEMOHCTPHUPOBAJ 3HAHUE TEOPHH paHee M3YYEHHBIX COITyTCTBYIOMINUX TE€M, C(POPMHPOBAHHOCTH
M YCTOMYHUBOCTh MCIIOJB3YEMBIX IIPU OTBETC YMCHHM U HABBIKOB,

¢ OTBCYAJI CaMOCTOATCIIBHO, oe3 HaBOJAIIUX BOIIPOCOB YUUTEIIA;

¢ BO3BMOXXHbBI OJJHa — AB€ HECTOYHOCTU NPHU OCBCUICHHUEC BTOPOCTCIICHHBIX BOIIPOCOB MJIKM B BLIKJIA[IKAX,
KOTOPBIC YYCHUK JICTKO UCIIPABUJI ITOCIIC 3aMCUYAHUA YUNUTCIIA.

OtBeTr  oOuEHHWBACTCA  OmMemKoi  «4», ~ ecnM  yJOOBJIETBOPSIET B  OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY «5», HO IPU ATOM UMEET OJMH U3 HEIOCTATKOB:

* B U3JOXCHHUM JIOMYIIEHH HeOONbIIMe TNpPOOENbl, HE HCKa3WBIIEE MaTeMaTUYeCcKOe
coJiepKaHue OTBETa;

e JIONYIIEHHl OJWH — JBa HEJOYETa NpPHU OCBEUICHWH OCHOBHOTO COJEp)KaHUS OTBETA,
WCTPABJICHHBIC TIOCIIE 3aMEYaHUS YUUTEIIS;

e JIOMyIIEHBI OmMOKa WM Ooyee IBYX HEJOYETOB INPU OCBEIIEHHMH BTOPOCTEHEHHBIX
BOTIPOCOB HJIU B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC MTOCTIC 3aMEYaHUs YIUTEIIS.

Ommemxka «3» CTaBUTCS B CIEAYIOLIUX CIy4asiX:

* HEIMOJIHO PACKPBITO COJepKaHue Marepuaia (coluepikaHue H3I0XKEHO (parMeHTapHO, He
BCerJa  IOCNEJOBaTEeNIbHO), HO  TIOKa3aHo  oOmiee  MOHMMaHWE  BONpoca W
MPOJAEMOHCTPUPOBAHBl YMEHHS, JOCTATOYHBIC JUIsI YCBOCHHS NPOTPAMMHOTO Marepuasa
(onpenenens! «TpeboBaHUAME K MaTEMaTHYECKON MTOATOTOBKE 00yYarONIMXCs» B HACTOSIICH
porpamme o MaTeMaTHKE);

* UMENNCh 3aTPyAHEHHS WM JOMYIICHbl OUIMOKM B ONPEACICHHH MaTeMaTHYECKOM
TEPMUHOJIOTHH, YepTeKaX, BBIKJIAAKAX, HCIPABICHHBIE IOCIE HECKOJIBKUX HaBOJSAIINX
BOIIPOCOB YYUTEIIS;

e YYCHHWK HE CIPABHJICS C MPHUMEHEHHEM TEOPHUH B HOBOW CHUTYaIlMH IPH BBIOJHEHUU
MPAKTUYECKOTO 3a/laHus], HO BBINOJIHMI 3aJaHMs 00s3aTeNbHOIO YPOBHS CIIOKHOCTH IO
JIaHHOM TeMe;

 MPH JOCTATOYHOM 3HAaHUM TEOPETUYECKOTO MaTepualia BBISBICHA HEJOCTAaTOYHAsS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOIUX CITydasx:

* HE PACKPBITO OCHOBHOE COJIepKaHKe y4eOHOro MaTepHarna,

e OOHapYy)XEHO HE3HaHUE YUYEHUKOM Oonblied win Haubojee BaXHOM YacTH ydeOHOro
Marepuana,;

e JIONMYIIEHbl OIIMOKH B OIpPEIENICHUU MOHATHHA, NMPU MCIOIb30BAaHUM MaTeMaTHYeCKON
TEPMUHOJIOTHHM, B PHCYHKax, YepTekax WM rpadukax, B BBIKJI3JKaX, KOTOpPhIE HE
WCTIPABJICHBI MTOCIIE HECKOJIBKUX HABOISIINX BOIIPOCOB YUUTEIIS.



