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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIIUMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
HEJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PA3BUTHUSA
JUYHOCTU 00YYaroIIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIMOHAJILHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydarommuxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOTO0 WM HACaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUWA M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBINIJICHHs, HEOOXOAWMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK ¥ TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpPMHUpPYEMOE TMpU HU3YYCHHHU OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcCTIX AESITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHs, (opma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JEHCTBUTENBHOCTH. OnepupoBaHME  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4E€OHOM U TPYIOBOM NI€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKMX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM UCIIOIH30BaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOy4YaromMXCcs CPEHEN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE MOJDKHBI OCBOUTH OOIIHE MATEeMaTHYECCKHUE YMCHHUSI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riIyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocTrkeHHe T1eTd  OCBOCHHS TPOTPpaMMBl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHHEe TpEACTABICHUS O MHOTOTPAHHUKAX W TENaX BpaIlcHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIEro MUPA;

e (opmMupoBaHue yMeHMs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUEC  aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJieHHusT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3a7ad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jarommxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEA0BATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TeOMETPUM: YMEHHE paClO3HAaBaThb MPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peabHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU M3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMynHpoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHITH OCBOCHHBIN
r€OMETPUYECKUN ammapar Jyisl pPElIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUM B Hayale €ero W3y4ueHus 3a/Jad, peliaeMbplXx Ha YypPOBHE
WHTYUTUBHOTO TO3HAHUS, M ONPEACIEHHBIM 00pa30oM opraHu3zoBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JabHENIIIEMY U3YUYEHHIO MPEJIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOIY OOYYEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JESTENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yyalnxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pELIeHUs 3ajad Ha
CO3/IaHMe  TPOCTPAHCTBEHHBIX O0Opa3oB W  3aJad Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarJIsHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEepHKaHUs.

OcHoBHbIE copepkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, « Tena BpameHus,
«BexTopsl 1 KOOpIWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JTIOTHUECKUX YMEHHH
pacrpezieniieTcsi He TOJIbKO IO COJIep)KaTelbHbIM JIMHUSAM, HO M MO TojaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conmepxanne o0Opa3oBaHMS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPEeNEHHBIM TI0 TOAaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUICCKIMHU
MOHSATUSIMU YW HaBBIKAMH OCYIIECTBIISUIOCH MOCIIEN0BATEIFHO U TOCTYIATEIBHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTABICHUN OOYUYaIOUIUXCS, PaCIINpss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yudenue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.
COJAEP)KAHUE YYEBHOI'O KYPCA



10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM;, Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapaienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napaiebHbIX TUIockocTed. [IpocTeifmne mnpocTpaHCTBeHHBbIE (QUTYpHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, TeopemMa O NpsSMoH
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojg JBYIPAaHHOIO  yIJIa.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUJIOCKOCTH,  TpoeKuusi  (GUTypbl  HAa  TIJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  TMEPHEHIUKYJISIPHOCTA  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOrpanHuka. [Ipusma: N-yroiapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cpoicta. l[lupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUBI; MPABUIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
terpasap; KkyO. IlpencraBieHue o TMpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, Mapauielienunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOW MUPaMUIBbI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIECHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OChb, IUIOMAAb OOKOBOW U TOJIHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATh MMOBEPXHOCTU CREpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi III0CKOCTh K cdepe;
I01aab Chephl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlEHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSMOYTOJILHOTO Tapajienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CcKoCTH U B IpOoCTpaHCTBE. CI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C
NIPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTtopamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIEHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
W OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYrUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTONYHBOTO OYAYIIETrO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3iIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUSA B
WHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryisipHas busnueckas aAKTUBHOCTb); (bu3uIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JESITEIbHOCTBIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU MKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYyJIbTYpbl, IOHUMAHHEM BIVSHHS
COLIMAJIbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJAHON M COIMAIBHOM
Cpelbl, OCO3HaHHEM TIJ00aJIbHOIO  XapakTepa H3KOJOTHYECKHX  IpodiieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM JJIs pelieHus 3aaad B
o0nacTi OKpyKalomeld cpeapl, IUIAaHUPOBAaHHUS IMOCTYNKOB M OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHUH JIJIsl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKON HayKH Kak c(epbl UYeIOBEYECKON MAeATeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEJCTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U MCCIIEAOBATEIbCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHLHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcarowezo  mMupa,  NpUMeHeHue  J102U4eCcKUx,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHM, OTHOLIEHUM MEXKAY TMOHATUSAMH; (HOPMYJIUPOBATH
OTIpeNIeNICHUs]  TOHSATWUW; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
yTBEpAUTENbHbIE W OTpULIATENbHBIE, €AMHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeuHsi B (paKTaxX, JAaHHBIX, HAONIOACHUSIX W YTBEPXKICHHSIX;
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTHUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOCO0 penieHus ydyeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAO0BATEIbCKUNA MHCTPYMEHT IO3HAHUS;
bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodiIemy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0OBbEKTa, SBJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISIBIIATH JepuuThl WHPOpMAIUU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BbIOMpaTh  WH(OpMAIMIO U3  HUCTOYHUKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAITHIO, IPEACTABISITH €€ B pa3IMUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 110 CaMOCTOATENIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnuvie  KomMMyHuxkamuenwvle Oelicmsus, — 0Oecneuusarom

chopMuUpoBaHHOCMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIEJSIMU OOIIEHHUS; ICHO, TOUHO, IPAMOTHO BBIPA’KaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOTY4YEHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIIPOCHI I10 CYIECTBY O0CYKIAEMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJIEHHbIE HA TTIOMCK
pEUIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3Myle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaThb W HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIWBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMAThH 11ETh
COBMECTHOM JESATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBATEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3yabTara peuieHusl MaTeMaTUYeCKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTLYT BO3HUKHYTH IIpU PEIICHHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JICSITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM U YCIOBHSIM, OOBSICHITH
MIPUYUHBI JTOCTHKECHHS WIM HEAOCTHXKECHHUS PE3YJIbTAaTOB IEATEIBbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IPU PEUICHUU
F€OMETPUYECKUX 33]1aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAaCIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYrpaHHOTO yria; JMHEHHBIM Yroyl JBYIpaHHOIO yIJia; rpajycHas Mepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
MPSIMOYTOJIBHBIN TapalIeNienune, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBaTh MOHATUSAMU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPaHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

Crpoutrh c€Y€HUs MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIIMYMH 1O 00pasliam uiu
QIrOpUTMaM, MPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIEHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JAO IUIOCKOCTH, MEXAY
CKPEILMBAIOIIUMUCS IPSIMBIMHU.



Pemars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYMH N0 00pa3iaM Hiu
QITOPUTMAaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIy
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyuja) ¢ M[pUMEHEHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumeHnsaTh TeoMeTpuueckue (axkTbl I PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEeANOJaratouX HECKOIbKO IAroB PEIICHUs, €CIIH yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumMeHsATh HpoCTEWIINE MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHATh W3YyYCHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallUM Ha A3bIKE T'E€OMETPUU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh TOHIATHAMHU: [WIWHIAPUYECKAs TOBEPXHOCTh, OO0pa3yOIIHe
WIMHAPUYECKON  TIOBEPXHOCTH;  IIWJIMHIAP;,  KOHWUYECKas  IMOBEPXHOCTD,
oOpa3yrone KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas MOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI TTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1aPOBOU CEKTOP.

Beraucnsate  00BEMBI M TJIOMIAMM  TOBEPXHOCTEH TN  BpalieHus,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMy.



OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
OMHUCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAA B MHOTOIPAHHUK WJIH TEJO
BpAILlCHHUS.

Bb4ucasTe COOTHOLIEHUST MEXIY IUIOMAASAMHU MOBEPXHOCTEN M 00BEMaMU
10/TOOHBIX TEJI.

N300paxaTs u3ydaemble (PUTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.

W3BnekaTh, WHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHU 00JIaJaIO0T.

[IprMeEHATH MTPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXIY
BEKTOPAaMHM, CKaJISIpPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIACHUE, PpACKIA[bIBaTh BEKTOpP 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[IpumeHnsATh TeoMeTpuueckue (akThl i PEIICHUS CTEPEOMETPUUECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B IBHOH (hopme.

Pemare npocreimme reoMeTpu4ecKue 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amauM Ha [10Ka3aTEIbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
M3BECTHBIC METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKALIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOIMTHE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATHS B IPOLIECCE IIOUCKA DPEIICHUs
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM TMPOOJEMBI, MOJEIUPOBATh peajbHbIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHIATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KomnuecTBo yacos DNEeKTPOHHBIE
No (urdpoBsbie)
HanmeHoBaHue pa3ennoB U TeM MpOrpaMMbl Kourponsasle  IlpakTuueckue
/11 Bcero oOpa3oBarebHbIE
paboThl paboThl
pecypcesl
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh TPSMBIX M IIIOCKOCTEH
3 [TepnieHAUKYIAPHOCTD MPSIMBIX U 12
IJIOCKOCTEMN
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHoOrorpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KonnuecTBo gacos ONEeKTPOHHBIE
HaumeHnoBanwme pa3enoB u Tem (ppPOBBIC
Ne n/m P Kontponbnasle  IIpakTnueckue (wacpp )
MIPOTPaMMBbI Bcero oOpazoBaTenbHbIE
paboThI paboThI
pecypcsl
1 Tena BpaieHus 12
2 O0BbEMBI TEN 5
3 BexTops! 1 KOOpAMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 7




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

3HAHUI

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

No
/o

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, TNIOCKOCTh, MPOCTpaHCTBO. [TpaBuia
U300paKEeHHsI Ha PUCYHKAX: N300paKeHUS
IUTOCKOCTEH, MapaIebHBIX MPSIMbIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

IlonsTns: NepeCceKarommecs miI0CKOCTH,
nepecekaromuecs npsamas 1 rmiIoCKOCTb

34

KommuectBo yacos

Bcero

KonTposbHbie
paboTsl

[IpakTnueckue
paboThI

JlaTa
U3y4YeHUs

DJIEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

IlonsTns: NepeCceKaromurecs mI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PpAaHHUKOB Ha pUCYHKAX,
Ha IMPOCKIMOHHBIX YCPTEIKAX

HauaneHpie cBeeHUS O Ky6e U IUpaMHuIC, ux

pa3BEépTku U Mojenu. Ceuenus
MHOTOTPaHHUKOB

HauanpHble cBeieHNs 0 KyOe U mupaMmujie, ux
pa3BépTku 1 Mmoaenu. CeueHust
MHOT'OTPAaHHUKOB




[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

10

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUHU
CTCPCOMETPHUU: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUHU
CTCPCOMECTPHUU: AKCUOMBI CTCPCOMCTPHUHN U
CIICACTBHA U3 HUX

ITousTHE 00 AKCHOMATHYECKOM IMOCTPOCHUH
CTCPCOMECTPHUU: AKCUOMBI CTCPCOMECTPHUHN U
CIICACTBHA U3 HUX

11

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
NapaJuIeIbHbIE U CKPEIMBAIOINECS TIPAMbIE

12

[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: ITapaljIeIbHLIE IIPSIMBIC B
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
HPSMBIX

13

14

[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh PSAMON U
MJIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15
16

VYros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17

[TapaeapHOCTB TUNIOCKOCTEN: MapajlIeIbHbIE
IUIOCKOCTH

18

CaoiicTBa napajiCJIbHbIX IUIOCKOCTEM




[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA

19 IUIOCKOCTH: TETPAdAp, KyO, mapaiesienure

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
Kontponbnas padora mo teme "[Ipsmbie u

22 IJIOCKOCTH B IpocTpaHcTBe. [lapannenbHocTh
IPSIMBIX U IJIOCKOCTEHN"

93 [TepnieHIUKYJIAPHOCTD MPSMON U IJIOCKOCTH:
NEPIEHIUKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

o5 [Tpsimble napamienbHble U
NEePIEeHIUKYIISPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM EPIIEHANKYISIPHON
IIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

32 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE




OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJl MEXAY IPAMOMN
1 TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYT'PAHHOI'O yIJIa

37 JIByrpaHHbIN yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yrjia

38 [IeprieHIMKYIAPHOCTD INIOCKOCTEMN: TPU3HAK
NEPIEHAUKYJIIPHOCTH ABYX IJIOCKOCTEN

39 [IeprieHIMKYIAPHOCTD INIOCKOCTEN: TPU3HAK
NEPIEHAUKYJIIPHOCTH ABYX IIIOCKOCTEN

40 [TepnieHIUKYIAPHOCTD MIIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IIOCKOCTEN

41 TeopeMa o TpEx nepHeHaNKYIApax

42 TeopeMa 0 TpEX nepneHaUKYIApax

43 Teopema o TpEX MepHEHAUKYIAPAX
KonTtponsHas pabota o Temam

44 "IlepneHIUKYIAPHOCTD NMPSAMBIX U

rwiockocTe" u "YTibl MeXAY IPSIMBIMU U
IUIOCKOCTSIMU"




45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OIPaHHHUKA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsiMasi U HAaKJIOHHAs
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapannenenunen, IpSIMOYTOIbHBIHI
napajuleJieuIe U €ro CBoMcTBa
[Tupamuna: N-yronpHas nupamuia, TpaHu u
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS
MOBEPXHOCTh MTUPAMU/IBL; TPABIIIbHAS U
yceuéHHasi TupaMuIa

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYroJbHAas MUpaMua u
NPaBUJIBHBIN TETpa’ip; Kyo
[IpencraBiaenue o NpaBUIbHBIX
MHOT'OT'paHHHUKAaX: OKTadp, JOJACKadJIp U
UKOCa’Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMpaMuax,
napajuieienuneax, paBuIbHbIX
MHOT'OI'PaHHHUKAX

52

Brrunciaenue 31eMeHTOB MHOTI'OI'paHHUKOB:




p€6pa, TuaroHanu, yribl

[Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MTOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA]Tb

53 y y 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUJIBI, 1
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
yCeu€HHOM MUpaMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsarue 06 06vEMeE 1
57 O0BEM TUpaMu bl 1
58 O0BEM upamMu b1 1
59 O0BEM TUpaMUIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npU3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npU3MBbI 1
64 KonTponabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITIS
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTPaHHHKE
[ToBTOpeHuUe, 06001IeHNE CHCTeMAaTH3AIINS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIByMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT




TOYKH OO0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa 1 1

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BbIYKCIICEHHE YTIIOB: MEXKIY

68 CKPEITUBAIOIIMMHUCS TTPSIMBIMH, MEXKTY 1
NPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIIJIOB MEXY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 ) 0
11 KVIACC
KonnuecTBo yacos ONEeKTPOHHBIE
aTta U poBbIE
Ne /it Tema ypoxka Kontposbnsle  IIpaktnueckue A o
Bcero u3ydeHuss  oOpa3oBaTeIbHBIC
paloThI paboTHI
pecypcesl

Coepa u map: neHTp, paanyc, TuaMeTp;
IUTOMIA b IOBEPXHOCTH Cephl
B3anmuoe pacnonoxeHue cepsl 1

2 IUTOCKOCTH; KacaTelbHas TNIOCKOCTh K 1
cdepe; miomanb chepsl

N3o0pakenue cdepsl, mapa Ha TMIOCKOCTH.

3 1
Ceuenus mapa
[{ummHApHYecKas TOBEPXHOCTb,

4 00pa3yromue MUIHHIPUIECKOM 1

MTOBEPXHOCTH, OCh LIWJIMHIPUIECKON
MTOBEPXHOCTH

5 Hunuaap: ocHOBaHUS B OOKOBast 1




IIOBEPXHOCTh, 00pa3yroIasi ¥ OCh; MJIOIIAAb
OOKOBOH U MOJIHON IOBEPXHOCTH
N300pakeHne IIHHPA HA TTIOCKOCTH.
Pa3éprka nnnmmaapa. CeyeHns nuianHApa

0 (III0CKOCTHI0, MapajlIeIbHON UIn
NEepIEHANKYIISIPHON OCH LIUIMHIPA)
Konunyeckasi moBepxXHOCTh, 00pasyroliue

7 KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU TOBEPXHOCTHU
Konyc: ocHOBaHuUE U BepiInHa,

8 o0pa3yrolas 1 ocb; IJI0AaAb OOKOBOM U
MOJTHOM MMOBEPXHOCTHU

9 Y ceu€HHBII KOHYC: 00pa3yoIre U BBICOTA,
OCHOBaHHSA U OOKOBast MOBEPXHOCTh
N300pakeHre KoHyca Ha IIOCKOCTH.

10 Pa3BépTra konyca. CeueHust KoHyca
(TMJIOCKOCTHIO, TAPAJLIEIEHOW OCHOBAHHIO, U
TUTOCKOCTBIO, IIPOXO/IAIIEH Yepe3 BepIInHY)

1 KomOuHanus ten BpaiieHus u
MHOT'OI'paHHHMKOB
MHororpaHHuK, ONMCaHHBINA OKOJIO chephl;

12 cdepa, BMcaHHast B MHOTOI'PAaHHUK UJIH B
TEJIO BpAIlleHUs

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TN

14 O0béM UIMHIpa, KOHYCA

15 O0BEM mrapa u miomaas chepsl

16 [TotoOHBIE TENa B TPOCTPAHCTBE.




CoOTHOIICHUS MEXY TUIOIAISIMU
NOBEpPXHOCTEH, 00BEMaMU TTOJJOOHBIX Tel

KoHnTtposnbnas pabota o temam "Tena

17 BparieHus" u "Oobembl T

18 BexTop Ha MI0CKOCTU U B IPOCTPAHCTBE

19 CrnoxeHue 1 BBIYMTAHUE BEKTOPOB

20 YMHOXKEHUE BEKTOpa Ha YHCIIO
Pa3znosxeHne BekTopa 1o TpéM

21 HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio
napajuiesenumnesia

99 Pemenue 3aay, cBsI3aHHBIX C IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpaMH
[TpsimoyronbHas cucTeMa KOOPAUHAT B

23 npoctpanctse. KoopauHaTel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATaxX

24 VYron mexny Bektopamu. CKaisipHOe
IIPOU3BE/IEHUE BEKTOPOB

o5 Boruncnenue yrioB Mexy NpsSIMbIMU U
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIM METO IIPH
pELIEHNN TEOMETPUYECKUX 3a/1a4

97 KonTponbhas padota no teme "Bektopsl 1
KOOPJIMHATHI B IPOCTpaHCTBE"
[ToBTOpeHnue, 0600IIeHNE U

28 cuctemaTusanus 3Hanuil. OCHOBHbIE

¢burypsl, pakTel, TEOPEMBbI Kypca
IUTAHUMETPUH




29

[ToBTOpeHue, 0600IICHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

30

31

32

33

[ToBTOpeHnue, 0600IICHNE U
cucTEMAaTH3alA 3HaHUH. 3agaun
TUTAHUMETPUHN U METOJIbI UX PEIICHHS

[ToBTOpEHME, 0000IICHUE 1
cUCTeMAaTHu3alusa 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI
[ToBTOpEHME, 0000IICHUE 1
cucTeMaTusanys 3HaHuii. OCHOBHEBIE
burypsl, paxTel, TEOPEMBI Kypca
CTEpPEOMETPUH

Hrorosas KOHTPOJIbHAaA pa60Ta

34

[ToBTOpenue, o6odIIEHNE 1
crucTeMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

VYyeonuk ['eomerpusi. Atanacsia JI. C. . 10 11 kmace

EI'D 2023 nmo matematuke, M. A. Amenko. 36 3x3aMEHAIIMOHHBIX THIIOBBIX
BapHUAHTOB (3aJ]aHUS U OTBETHI)

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

VYueonuk ['eomerpust. Atanacsu JI. C. . 10 11 kmace
EI'D 2023 mo matematuke, M. A. Smenko. 36 3x3aMEHAIIMOHHBIX THIIOBBIX
BApUAHTOB (3aJIaHUsI U OTBETHI)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

https://m.edsoo.ru/
https://resh.edu.ru/
https://educont.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/
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