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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,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTU 00YyYarOIIXCsl.

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
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IIETIOYKU JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIIeHUs TEOMETPUYECKUX 3aJayd, YMEHHE BBIJBUTATh M OIPOBEpPraTh
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 COIUalbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCIOBHE YCHENIHOTO TO3HAHUS W AKTHUBHOTO
npeoOpazoBaHusl  JACWCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEIMHAET pa3Hble BUABI y4EOHOM M TPYIOBON J1€ATEIHLHOCTH,



SBIISICTCS OJAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadyecTB, MOATOMY AaKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKMX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIb30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOy4YaronMXcs CPpeHEN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
ri1y0O0OKO, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTHkeHHe LeIM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBIsSIFOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLUIIM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINAX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIEro MUPA;

e (opmMupoBaHue yMeHMs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ay C
MPAKTUYECKUM COJICP’KaHUEM;

e Dpa3BUTUE  UHTEIUIGKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyJaromuxcs, TMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKIX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



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
Ir€OMETPUYECKUN ammapar Jyisl PElIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUH B Hayale €ero W3y4eHus 3a/Jady, pellaeMblXx Ha YypOBHE
UHTYUTUBHOTO MO3HAHUS, M ONPEeAEIEHHBIM 00pa30oM OopraHu3zoBaHHas paboTa Hal
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBILUIEHUSI, CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JabHENIIIEMY U3YUYEHHIO MPEJIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOIY OOYYEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JNeATeIbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yyalnxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pELIeHUs 3ajad Ha
CO3/IaHMEe  TPOCTPAHCTBEHHBIX 00Opa3oB W  3aJad Ha  ONEpPUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPHKAHUSL.

OcHoBHbIE cozeprkarelibHble 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 o0pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefl€éHHbIM 10 rojaaM OOy4eHHUs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHE TE€OMETPUUCCKIMHU
HNOHSTUSMU U HAaBbIKAMHU OCYIIECTBISIOCH MOCJIEOBATENBHO U MOCTYNATENBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN O0Yy4YaIOUINXCs, PaCIIUpss |
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Heaennro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBaroumecs mnpsamble. [lapaiuienbHOCTh MNPAMBIX H
IJIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: MapajuiejibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauiebHBIE W TEPHCHAUKYISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[lepnieHaUKyJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSTHHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipu3ma: N-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajyiesienune]; M ero cpoicrtea. [Iupamnpma: N-yronpHass nupamuja, TpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
ycedéHHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBWIbHAS THUPAMUJIA; MpaBWIbHAA TPEYrojbHAs NUPaAMHUAA W TPABUIIBHBIN
terpadap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHUAax, Hapauielienunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHOM MUpPaMUIbI,
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 Bpamenus

[Hunuuapuyeckas MMOBEPXHOCTb, oOpazyronue UUJTUHIPUIECKON
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 BepilinHa, 0Opa3yronias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U IIIOCKOCTH; KacaTesbHas MJIOCKOCTh K cdepe;
I01aab Chephl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpaIlEHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopamu. IIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 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 PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk akKTUBHOTO
U OTBETCTBEHHOTO WI€HAa POCCHUUCKOTrO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYrUX HayKaxX, TEXHOJOTHUAX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATeIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS;, MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBepUIaTh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccud W pean30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MAaTEMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYECCKOH KYJIbTYPBI, TOHWMAHWUEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO XapakTepa JKOJOTHMYECKUX IMPo0JieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMATHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpefbl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MO’KHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl YeIOBEUSCKOH JACSITEILHOCTH, DITaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEJIICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICIOBATEIBCKYIO JEATEIHHOCTh
WHIMBUIYAJIHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL  OKpYycaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue AecTBU:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTECPUU
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NPOTUBOpEYMs B (akTaxX, JAaHHBIX, HAOIOJCHUSAX MU yTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATh cHoco0 pelieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOUpATh HamboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUC;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
00bEKTa, SBJCHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKXKE BbIJBUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIPOC U JJIsI PEILICHUS 3a/1auu;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHpopMaru 1o CaMOCTOSITEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie  KOMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUpPOBaAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0uenue:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTaT;

B X0/ OOCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHayora, OOHapy»uBaTh pa3iiMyue U CXOJICTBO IMO3UIIMIA; B
KOppEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W MCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHJMBUAYAJILHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJHATH CBOIO YacThb pabOThI U
KOODAUHUPOBAaTh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

Yuusepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

GdopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a]1a4d, BRIOUPATh CIIOCO0 PEIICHHS
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKO 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCJIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEIOCTHXKECHUS PE3yJIbTaTOB ACATEIbLHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TPU PEIICHUU
TeOMETPUUYECKUX 33/1a4.

OnepupoBaTh MOHATUSIMU: TTAPAUICTLHOCTDh M IEPIICHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAHHBIA YTOJ, TPaHW ABYTPAHHOTO YTIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIbIA M HEBBITYKIIbIN
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPAaBWJILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TIpHU3Ma,
NPSIMOYTOJIBHBIN NapaJiiesIenuIe]l, Kyo0).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIs
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTPAHHHKH; TIPIMBIC ¥ HAKJIIOHHBIC TIPU3MBI, TTapaJUICICTUTICBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOT PAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ceyeHUsT MHOTOTPAHHUKOB METOJOM  CIIEJIOB,  BBITIOJIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pernats 3aaun Ha HaxXOXKJICHHE TEOMETPUICCKUX BEJIMYUH MO 00pa3iam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

Pemmatp 3a1aun Ha HaxXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOIbl TPHU PEUICHUU
CTaHJAPTHBIX ~ MaTEeMaTHYECKUX 3a7ad Ha  BBIYHCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIy TPSIMOA M IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) C© TMpUMEHEHHuEM (OpMys; BBIYUCISATH COOTHOIICHUS  MEXKIY
TUIOINASIMU TTOBEPXHOCTEH, 00bEMaMHU 1MOIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATUSAMHU: CUMMETPUS B HPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(DOpMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
pPHUCYHKaX.

[lpuMeHsTh TeoMeTpuyecKhe QaKThl I PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANoIaralolux HECKOJIbKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[TpumeHsTh mpoCTEHIIME MNPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3aJ1au.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOIE U
KU3HHU, paclio3HABATh MPOSIBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsATh TMOJydeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATH pPEabHBIC
CUTyalldd U TNPUMEHATh H3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, arrmapara aareOpsl; pemarhb
PAKTUUECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJICHHUEM I€OMETPUUECKHUX BEIHUYHUH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
MUIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIAP,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yronrue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHHWK, BIIMCAHHBIH B chepy ®
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHS] MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00BbEMaMH
MOAOOHBIX TEII.



N3o00paxaTh u3yyaemble (PUTYyppl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢uryp: BUz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBL.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAIbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensaTh reomeTpuueckue (aKThl A1 PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELIEHUs, €CIU YCIOBHs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pewars mpocreimne reoMeTpuyecKkue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amaum Ha [I0OKa3aTeIbCTBO MAaTEMATHYECKMX OTHOLICHHW W
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
U3BECTHBIC METO/IbI [IPU PEIICHUH CTAaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEajbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAIbHbIE
CUTyallMd Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM
Konrpoabubie IIpakTuyeckue
n/n MPOrpamMmbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[TpsiMble U MIIOCKOCTH B
2 npoctpanctse. [lapamiensHOCT 12 1
MPSIMBIX U IJIOCKOCTEH
3 [leprieHIUKYASIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrIbl MEXKAY IPSIMBIMU U 10 1
MJIOCKOCTSIMU
MHoOrorpaHHUKH 11
O0bEMBI MHOTOI'PaHHUKOB 9
7 [ToBTOpEHME: ceUeHHsI, pACCTOSHUS 4 1
U YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[MPOT'PAMME
11 KJIACC
KosmmuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/mt Konrtpoasnbsie IIpakTnueckue
MPOrpaMMbI Bcero
padoThI padoThI
1 Tena BpaieHus 12
2 OO0BEMBI TEN 5 1
3 BekTopsl U KOOpAMHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpenue, o6odIIEHNE, . 1
cucTeMaTtu3anus 3HaHU
OBUIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

OCHOBHBIC TIOHSITHS
CTEpEOMETPHUH: TOUKa, IIpsMasi,
IUIOCKOCTB, MIPOCTPAHCTBO.
[IpaBuna n3obpaxeHus Ha
PHUCYHKAX: U300paxeHHsI
TUIOCKOCTEH, apajuIeIbHBIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

ITonsTus: nepecexaromumecs
IIJIOCKOCTH, ITEPECEKArOIIUECS
npsiMasi U MJI0CKOCTh

[TonaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
psiMasl U IJI0OCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300paKeH1e MHOTOIPaHHUKOB Ha
pUCYHKAaX, Ha IPOEKIIMOHHBIX
YepTexax

HauanwsHbie cBeneHUs 0 KyOe u
nUpaMujie, UX pa3BEPTKU U
mopenn. CeueHus
MHOTOTPaHHUKOB

HauanwsHbie cBeneHNs 0 KyOe u
nUpamMuze, uX pa3BEPTKU U
Mopaenan. CeueHus
MHOFOFpaHHI/IKOB

[TonsiTHE 006 AKCHMOMATHYECKOM
IIOCTPOCHHUHU CTEPEOMETPUMU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

ITousTre 06 aKCHOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX




ITouarue 06 akCHOMaTUIECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

10

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

11

12

13

14

15

B3anMHoe pacnonoxeHue npsaMbIx
B IIPOCTPAHCTBE:
HEPECEKAIOIINECs, TapalIeIbHbIE
Y CKpEILMBAIOLIUECS IPIMbIE

[TapajieapbHOCTb NPAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
IapaJuieIbHbIE NIPSMBIE B
IIPOCTPAHCTBE; M1apalIeIbHOCTh
TPEX MPAMBIX

[TapajieapbHOCTb NPAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
[TapamienbsHOCTH IPSIMO U
IIJIOCKOCTH

VYTIIBI ¢ COHANpaBICHHBIMU
CTOpPOHaMH

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

16

17

VYros Mexay NpsIMbIMU B
IPOCTPAHCTBE
[TapamienbHOCTD MIIOCKOCTEMN:
napaJuleJIbHbIE III0OCKOCTH

18

CaolicTBa napamieabHbIX
IIJIOCKOCTEN

19

20

IIpocreiimre npoCTpaHCTBEHHbBIE
¢Gurypsl Ha MJIOCKOCTHU: TETPAdIP,
KyO, mapasuiesenurme;

[Toctpoenue ceuenuit

21

22

[TocTpoenue ceuenunit

KonTtponbHas pabora o Teme
"IIpsiMBbIE U TUIOCKOCTH B
npocrtpascTse. [lapamiensHOCTh
IPSIMBIX U TJIOCKOCTEH"




23

[leprieHAUKYIAPHOCTD NPAMOU U
IIJIOCKOCTH: NIEPIICHIUKYJISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

24

25

[Tpsimble mapanienabHble U
NEePHEHANKYIISIPHBIE K MJIOCKOCTH

[Tpsimble mapanienabHble U
NEePIEeHIUKYISIPHBIE K MIIOCKOCTH

26

[Ipu3Hak nepnesauKyJIsspHOCTH
IIPSIMOM U TNIOCKOCTH

27

28

[Tpu3sHak neprneHIuKyJIIpHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o mpsimMoit
NEPIEeHIUKYISIPHON MII0CKOCTH

29

30

31

32

Teopema o npsimoit
MEPIECHINKYJISIPHOMN TIIOCKOCTH

Teopema o npsimMoit
MEePHEHANKYJISIPHON TIIIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp W HAaKJIOHHBIC:
pacCToAHUC OT TOUYKH 10
IJIOCKOCTH, PAaCCTOSAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

[IepnieHauKyIsp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

33

[IepnieHauKyIsp U HAKIIOHHBIE!
paccTosiHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

34

[IepnieHauKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

35

36

37

VYrsl B IPOCTPAHCTBE: Yrodl
MEXIY MPSIMOM U TIOCKOCTBEO
JIByrpaHHBIN yroJi, TUHEHHBIN
yroJ ABYTPaHHOIO YyIJia
JIByrpaHHBIN yroJ, TMHEHHBIN
yroJ ABYTPaHHOIO yIJia




38

[IeprieHAUKYISIPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN

39

[IepnieHqUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYIIPHOCTHU ABYX
IIJIOCKOCTEN

40

41

42

[lepneHAUKYISIPHOCTD
IIJIOCKOCTEW: MPU3HAK
MEPIECHINKYIISIPHOCTH JBYX
IIJIOCKOCTEN

Teopema o Tpéx
NEepPHEHANKYIIIpax
Teopema o Tpéx
NepPHEHANKYIIIpax

43

44

45

46

47

48

Teopema o Tpéx
NePIEHANKYIISIpax

KonTponbhas pabota no remam
"IlepneHIUKyYISIPHOCTD MPSAMBIX U
miockocTe" u "YTiael MeXITy
IPSIMBIMU U TIOCKOCTSIMH"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOTOTPaHHUKA, BBIIYKJIIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTpPaHHUKA

[Tpusma: n-yroawpHas mpusma;
I'paHU U OCHOBaHMS IPU3MBI,
npsMasi 1 HaKJIOHHAs! IPU3MBbI;
OOKOBas 1 MOJIHAS TOBEPXHOCTh
TIPU3MBI

[Tapamenenunen,
IIPSAMOYTOJIBHBIN MTapajlIeICIIUIIE]
U €ro CBOMCTBA

[Iupamuna: N-yronbHast
NUPaMHJIa, TPAaHU U OCHOBAHUE
nUpaMu/ibl; 00KOBask U MOJTHAs
MOBEPXHOCTh TUPAMHU/IBI;
IpaBWJIbHAS U yCeUEHHAS




nupamuia

49

[paBrIbHBIC MHOTOTPAHHHKH:
HOHSTHE TPABUIBHOTO
MHOTOTPaHHHKA; TIPAaBUIIbHAS
npu3Ma 1 npaBuJibHasA NUpaMuaa,
[paBWIbHAas TPEYrojbHas
nupamMua v IMpaBUIbHBINA
TETpadap; Kyo

50

51

52

53

54

55

[IpencraBieHne 0 NpaBUIBHBIX
MHOTOTpaHHHMKAX: OKTadIp,
JIOACKAdIP U UKOCAdIP.

CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSMOM, TIIOCKOCTH. DJIEMEHThI
CUMMETPHUU B MUpaAMUIAX,
napajuiejenuneax, npaBUiIbHbIX
MHOTOI'PAaHHHUKAX

Brruncnenue snemMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JMaroHalv, yIIbl

[Tnomane 60KOBOM OBEPXHOCTH
Y TOJTHOM MOBEPXHOCTH MPSMOU
MPU3MBI, TUIOIIA/lb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IPSAMOM TIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTU
Y TOBEPXHOCTHU MPaBUIIbHOM
MpaMUbl, TEOpPEMA O TUIOLIATN
OOKOBOM OBEPXHOCTH YCEUEHHOMN
MAPaMU/IbI

Konrponbnas pabora no reme
"MHororpaHHuku"

56
57

TToustie 00 00BEME

O0BEM TUpaMuIbI

58

O06bEM UpamMu/Ibl

59
60

O0BEM TUpaMHUTBI

O06bEM UpamMu/Ibl

61
62

O06bEM pU3MBI

O06BEM npu3MBbI

L R




63

O0BEM npu3MBbI

64

KonTponbhas pabota no teme
"OO0BEMBI MHOTOTPAHHUKOB"

65

[ToBTopenue, 06001IEHNE
crucTeMaTu3alurs 3HaHH.
[TocTpoenue ceueHuii B
MHOTOTPaHHHUKE

66

67

[ToBTopenue, 06001IEHNE
crucTeMaTu3alurs 3HaHH.
Brrunciienre pacCTosHUM: MEXITY
JIBYMsI TOUKaMH, OT TOUKH J10
IPsIMOM, OT TOYKHU JI0 TJIOCKOCTH,
MEXy CKPEIUBAIOIIUMUCS
IPSIMBIMU

HToroBast KOHTpoNIbHAs paboTa

68

[ToBTopenue, 0600IEHNE
cucTeMaTu3alus 3HaHUM.
Brpruucnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMH,
MEXy IPSIMOH U IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc,
JIMaMeTp; TUTOIIAb [IOBEPXHOCTH
cepsl

B3anmMHoe pacrionoxxeHue chepbl U
TUTOCKOCTH; KacaTelbHasl INIOCKOCTh
K cdepe; mromanb chepol

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

N3obpaxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJII/IHZIpI/I‘-IeCKaSI IMOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHI{pH'—IeCKOﬁ
IIOBEPXHOCTH

Hummuap: ocHOBaHUS 1 OOKOBast
MMOBEPXHOCTh, 00pa3yroiias u oCh;
TJI01AIb OOKOBOM M MOTHOM
IIOBEPXHOCTHU

N3o0pakeHue muinHaApa Ha
IUIOCKOCTH. Pa3BEpTka nunuHapa.
Ceuenust nunuHApa (MIIOCKOCTHIO,
MapayieIbHON UIn
MEePIEHIUKYIISIPHON OCH IIHJIMH]IPA)
Konnueckas noBepXHOCTb,
o0pa3ymolire KOHUIeCKOn
MMOBEPXHOCTH, OCh U BEPIIIUHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,
o0pa3ymolas 1 och; MJIO0aab
OOKOBOM U MOJIHOW MOBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHMs U OOKOBas
MIOBEPXHOCTh

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3BépTka konyca. Ceuenus KoHyca
(TIIOCKOCTHI0, NMapalIeIbHOM
OCHOBAHHUIO, U INIOCKOCTHIO,




IIPOXOALIEH Yepe3 BEPIINHY)

KomOunanwms ten BparieHus u

1 MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsr; chepa, BIECaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsatue 06 06béme. OCHOBHBIE
CBOMCTBa 0OBEMOB Tel

14 O06BEM UIMHpA, KOHYCa

15 OO0BéM Iapa ¥ miomaahb cepol
[Tono6HbIe Tena B MpOCTPAHCTBE.

16 CooTHOIEHHS MEX Y IUIOIAIMU
MMOBEPXHOCTEH, 00BEMAMU IMTOTOOHBIX
Ten

17 KonTponbnas pabota no Temam
"Tena Bpamenus" u "O0bembI TET"

18 BexTop Ha m10cKOCTH U B
MIPOCTPAHCTBE

19 CroxeHre ¥ BHIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenne BekTopa 1o TpéM

21 HEKOMITJIAHAPHBIM BEKTOPaM.
[IpaBuno nmapamenenumnena
Pemienue 3aay, CBSI3aHHBIX C

22 MIPUMEHEHUEM ITPAaBHJI AEUCTBUM €
BEKTOpaMH
[IpsiMoyrosbHas cucTreMa KoopIuHatT

93 B nipocTpaHcTBe. KoopauHatel
BekTopa. [Ipocreimue 3anaun B
KOOpAMHATaX

24 VYron mexay Bekropamu. CkasipHoe
MIPOU3BEICHNE BEKTOPOB

o5 Beruncnenue yrios Mexy
MPSIMBIMH U TUTOCKOCTSIMH
KoopanHaTHO-BEKTOPHBII METOT

26 MIPH PELICHUN T€OMETPUUYECKUX
3amaq

97 KonrponsHas pabora no Teme

"BekTopsl 1 KOOpAMHATHI B




npocTpaHcrae”

28

29

30

[ToBTOpEeHME, 0000IIEHNE U
cucremMaruzanus 3HaHuid. OCHOBHBIC
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHME, 0000IIEHNE U
cucremMaru3anusd 3HaHuid. OCHOBHBIC
¢burypsl, GpakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

[ToBTOpEeHME, 0000IIEHNE U
cUCcTeEMaTH3allis 3HaHUM. 3agauu
MJIAHUMETPUHU ¥ METOJIbI MX PEIICHHS

31

[ToBTOpenue, 0000IEHNE 1
cUCTEMAaTHU3aIMs 3HAHUN. 3a1a4un
IJITAHUMETPUHU U METOJIbI KX PEIICHHS

32

[ToBTOpeHME, 0000IICHNE 1
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

33

34

HroroBas koHTpoNbHAs paboTa

[ToBTOpenue, 0600IIEHNE 1
CHCTEMAaTH3aLus 3HAHUIT

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Havasia MaTemMaTuyeckoro anaiausa, 10 kmace/ Komsirua FO.M.,
Tkauera M.B., H.E. ®enopoBa u apyrue, AKIIMOHEPHOE OOIIIECTBO
«3narensctBO «lIpocBemienue»

* MareMaruka: anredpa v Hadajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSL.
['eomerpust, 10-11 kimaccwl/ JI.C. AranacsiH, B.®. Byry3os, C.b. Kagomies u

Apyruc, AKIII/IOHepHOG O6HIGCTBO «I/ISIIaTGJIBCTBO «HpOCBeHleHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* JlunakTrueckue Marepuainsl o reomerpuu s 10 kiacca./
C.b.Becenosckuii, B.JI.Pei0unHCcKuii, AKIIMOHEPHOE 00IIECTBO
«3narensctBO «lIpocBemienne»

* 3ayiaun 1o reomeTpuu s 7-11 kmaccos/ b.I'.3uB, B.M. Meiinep,
B.®.baxanckuit, Akunoneproe oomectBo «M3natensctBo «IIpocBemiennes

* 'eometpust, 10-11 xmaccsl. TecTsl: YueOHO-MeTOAMUECKOE TTOCOOME/
AnteinoB I1.1., Mockga, «/lpoda»

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://uchi.ru/
https://education.yandex.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru/

https://ege.sdamqia.ru/

https://www.yaklass.ru/

https:/fipi.ru/

OBOPYJOBAHME JUIA ITPOBEAEHUSA JIABOPATOPHbBIX
INPAKTUYECKHUX PABOT

[upkynsb, IMHENWKA, TPAHCIIOPTUP


https://ege.sdamgia.ru/
https://www.yaklass.ru/

