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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U TMO3HABATEIBHOTO PA3BUTHUSA
JUYHOCTU 00yYaronmxcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HANPABICHWU JIHYHOCTHOTO
pa3BuTus oOydarommxcs, ¢GopMUpoBaHUs (YHKIMOHATIHLHOM MaTeMaTH4ecKou
IPaMOTHOCTH, U3YUEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W WACaTbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHUUECKOT0 MOJICTUPOBAHUS B HAYUYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauyecTB MBIIIJICHHUs, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MblUieHHE, (HOpMUPYEMOE NPU H3YYEHHH OOy4YaroIMIMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHY JIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pCIIeHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AESITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaNIbHOrO ObITHS, (opma
OTPaXEHHUS OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpazamMu OOBEOUHSET pa3Hble BUIbl YUYEOHOW M TPYIOBOM J1€ATEIHHOCTH,
ABJIAETCS. OJHMM W3 MPO(PECCHOHAIBHO BAXKHBIX KadyeCTB, MO3TOMY aKTyaJlbHA
3amaya (opmMupoBaHUs y 00ydYaromuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00yueHus — 001eoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
CHeM(PUUHBIX T€OMETPUHU, BOZMOKHOCTH YCIEIIHOTO MPOI0JKEHUST 00pa3oBaHus
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YypOBHE MIpeAHAa3HAdYeHa JIsl
oOyyarolmxcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusa. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTH OOIIME MATEeMaTHYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUH M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh H3YYUTh I'€OMETPHUIO OoJjee
ri1y0oKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJWMOCTh B T€OMETPUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JAEATENBHOCTH.

JlocTHkeHHe LeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX 3anad. I[IpuoputreTHpIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax siBISIOTCS:

e (opMupOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIbTYpbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOITUM MUPOM;

e (opMupoBaHuEe NpPEACTaBIECHUS O MHOTOTPAHHUKAX W TeJNaX BpalleHUs
KaK O BKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (opMupoBaHue yMEHHsI pacro3HaBaThb Ha YepTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMUpOBaHHE YMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCykKJIeHUsl B XOJE pELICHUS CTEPEOMETPUYECKMX 3adad M 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuUTHE WHTEJIEKTY AJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH
oOydaromuxcs, IO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GbyHKIMOHATBHON rPaMOTHOCTH, pEJIEBAHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKUE MOAENH, TPUMEHITh OCBOCHHbIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIyYEHHBIE PE3YIbTATHI.

OTIMYUTENTHFHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHU, U ONPEACIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YE€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
YYAIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOyueHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl paboueil mporpammbl, pacnpeleléHHbBIM 10 ToAaM oOO0yuyeHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUUYECKUX MPEJICTaBICHUNA OOYydYaroluXcs, paclIupss U
yrayOssis e€, o0pa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
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Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yuyeOHBIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMAaTUYECKOM TMOCTPOECHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsIMBIX B NPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBarommecs npsmble. [lapauienbHOCTh MNpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPSIMbIE B IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapaiuiennbHOCTH IJIOCKOCTEMN: NapaJijIeIIbHbIC IJIOCKOCTH; CBOMCTBA
napajiebHbIX TUIockoctei. [IpocTeifimue mnpocTpaHCTBEHHbIE (UTYpPHI Ha
IJIOCKOCTH: TETpa’ap, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHbIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
[PU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUIOCKOCTH, TeopeMa O IIPsSAMOU
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yTroJl  JBYTPAHHOrO  yIJia.
[lepnieHAUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIus  (QuUrypel Ha  IJIOCKOCTb.
[lepneHAUKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yromapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, IIPSIMOYTOJIbHBIN
napajyiesienune]; 1 ero cpoucrtea. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUbI; OOKOBAs U MOJHAS MIOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€HHass nupamMuaa. OJIJIEMEHTbl Npu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; TpPaBWIbHAS TPEYTrojibHAas NUPaMUa M TPABUIIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTadIp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IUVIOCKOCTH.  DJEMEHThl CHUMMETPHMM B NHpaMHJax, HapajUiesenunenax,
MPABWJIbHBIX MHOTOTPAHHHUKAX.

Bbluncienre 31€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JMaroHaid, YIJIbl.
[Tnomans OGOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad ycedéHHoM mnupamuibl. Ilorstue 006 00bEMe. OOBEM
MAPAMHU/IbI, IPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEpXHOCTEH, 00bEMaMU OTOOHBIX TEJI.

11 KVIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpasytoiue UJIUHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON TMOBEpXHOCTH. I[uawHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, 00pa3yromias
M OCb, IUIOMAJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
o0pa3yroIre U BbICOTa; OCHOBAHMS U OOKOBAasI TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300paxenne Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka nuamMHapa u KoHyca.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
IPSIMOYTOJIBHOTO Tapayijiesienumneaa M cuenctsus u3 He€. OO0béM mUIMHApA,
koHyca. O0BEM mmapa u maomasb chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenust mwMHApa (MapauiebHO W TEPICHIUKYISIPHO OCH), CEUYCHUSA
KOHyca (MapajijieIbHOe OCHOBAaHWIO M TPOXOSINEe uYepe3 BEpIINHY), CEUCHUS
mapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE
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BekTop Ha mnockoctu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJl JACUCTBHM ¢ Bekropamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. [lpocreimme 3amaun B
KOOpJIMHATax. YToa Mex1y BeKkTopamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
BrluncneHne yrioB Mexy MNPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUAIOMIErocs Kak akKkTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
poLenyp TpaxIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIEMY POCCUICKOM MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTB); bu3nYecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANbHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeli mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABICHHOCTH.

JIKOJIOTHYECKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYphl, TMOHUMAHHUEM BIIHSHHSI
COLIMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON U COIMATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoOlieMm;
OpUCHTAIMEH Ha MPUMEHEHHE MAaTeMaTHYECKHX 3HAHWHM JUIs pelIeHus 3aaad B
0o0JacCTH  OKpY’Karommel cpeipl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHON TMPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOM KyJIbTYpOll KakK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JESITEIbHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro IMpeaMera
«MaremaTHka XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YSIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOwWuUxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJCaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUS:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTHYCCKUX
O00OBEKTOB, IOHATUH, OTHOIICHUH MEXAY IOHATUIMH, (HOPMYIHUPOBATH
ONpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIMPOBATH W  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPULIATEIIbHBIC, CAWHWYHBIC, YaCTHBIE WM OOIIHE;
YCIIOBHBIC;

10



e BBUBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
OpOTUBOpEYHsl B (aKTax, NAaHHBIX, HAOIIOJECHUSX U YTBEPKIACHUSX;
npemjiaraTh ~ KPpUTEpPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e Jl€JaTh BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS 1 BBIBOJIBI;

e BBIOMpaTh cmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTelbcKne 1eiicCTBUS:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOiIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
00BbEKTa, SIBJICHUSA, INPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENILHO (hOPMYTUPOBATH OOOOIIICHHUS M BBIBOJBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUI;

e IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE INPOIECCA, a TaKKE BBIIBUIATH
IPEIOJIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

e BBIABIATH ACPUIUTH MHPOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX IIJISI OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3au4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSTEJIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
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OO01menue:

BOCIPUHUMATh M  (OPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
Ipo0JIeMBbl, pelaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA IOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHasiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  pPE3YyJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ectsBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIUBUyJIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a/1a4; TPUHUMATh 11eJ1b
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAesaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIATh MPOIIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh KA4YE€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3yJibTara peleHnss MaTeEMaTHIEeCKOM 3a/1auu;
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e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELLICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENBCTB, TAHHBIX, HAWJIEHHBIX OUIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh MOHATHUSAMH: TOYKA, IPsIMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSIMU: MAPATIETLHOCTD U MEPIEHIUKYIISIPHOCTD MPSMbIX
Y TUIOCKOCTEM.

KnaccudumumpoBate B3aMMHOE pPacHOIOKCHHE MPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTia; JUHEHHBIA YTrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKIIbIHI
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MHUpaMua; MpU3Ma,
PSIMOYTOJIBHBIN Napaljiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
Kkiaccudukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPABHIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSACHSITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CTpouTh CcEUeHHUS MHOTOTPAHHMKOB METOJOM  CJI€JOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
aTOPUTMaM, TPUMCHSS W3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 Ha BBIUYMCICHUE PACCTOSHHHA MEXKIY ABYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSMBIMHU.
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PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QITOPUTMAaM, TPUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nUpaMuja) € TMpUMEHEHUuEM (OpMyJ; BBIYUCIATH COOTHOILUCHUS MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYpax, NPEJCTABICHHYIO Ha YEPTEXKaAX U
PUCYHKaX.

[IpumeHnsaTh reomeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, MPEeANoJaratouX HECKOJIbKO IAroB PEIICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumMeHsATh HpoCTEWIINE MPOrpaMMHBIE  CpPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH HpUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJy4YEHHBbIE 3HAHUS HA IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallUM W NPHUMEHATb W3YyYCHHBIE TOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIMPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalluM Ha A3bIKE TE€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEeOpeM, anmnapara ajareopbl; pemarth
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
IMUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolre KOHMIECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTh.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.
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Beraucnsate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEW  TeNl  BpalleHWS,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy ¢
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MOBEPXHOCTEH W 00bEMaMu
MOJIOOHBIX TEJI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BEITIOTHSTH (BBIHOCHBIC) TINIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpEJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B POCTPAHCTBE.

BbIMoOnHATh JEUCTBUSL CJIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMEHATH MTPaBUIIO NapaJlICIEUIEaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIroJ MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAJISIPHOE TPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTe reomerpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a7a4, MPEANoJIaratoluX HECKOJIBKO IIArOB PEIICHUS], €CJIM YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreilmme reoMeTpudecKue 3adayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemlatb 3agauM Ha [0Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUM U
HaxO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
W3BECTHBIC METO/IbI MIPH PEIICHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3a1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIMTH MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.
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[IpuMeEHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pEajbHbIE
CUTyallUM W TPHUMEHSITh HM3YyYEHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCcKu CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEabHbIC
CUTyalldd Ha S3bIKE TEOMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHIATHI U TEOpEM, arnmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUUECKUX BEIUYHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KonTpoabHbie
n/n MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 BBenenue B ctepeoMeTputo 10
5 [IpsiMbIe U TUIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX M IIOCKOCTEH
3 [TepreHIUKYISIPHOCTD MPSMBIX H 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpaHHuKu 10 1
6 OOBEMBI MHOTOTPAaHHUKOB 8 1
7 [ToBTOpEHME: CeueHMs], pAaCCTOSHUS U YTJIbl 6 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TPOCTpaHcTBo. [IpaBuia
M300pakeHUs Ha PUCYHKAX: H300paKCHUs
HJ’IOCKOCTCI;'I, napaajiCIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
nepeceKkarommecs npsaMas v rmjiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

Jara
U3ydeHust

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlousTus: MEPECCKArOIMMECs IIOCKOCTH,
InepeceKaromumecs npsamMas U rmi0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YePTeKaxX

HauanbHble cBefieHUs 0 KyOe U mupaMu/e,
uX pa3BEpTkU U Moaenu. CeueHus
MHOTOTPaHHUKOB

HauanbHbl€ CBECHUS O Ky6€ " mupamuje,

uX pa3BEpTku U Mojenu. CeueHus
MHOT'OI'PaHHHUKOB

[TonsATHE 00 aKCHOMAaTHYECKOM MTOCTPOSHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX
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[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonsATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHUH

9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM ITOCTPOSCHUH

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CJICZICTBUS U3 HUX
B3anmMHoe pacrioniosxeHue IpsMbIX B

11 IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajJiesibHble M CKpeIlMBaloLIMecs IpsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapalieNIbHbIE PSMBIE B
IIPOCTPAHCTBE; MapaIEIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpanctse: [lapanienbHOCTh NpsAMOil 1
IJI0CKOCTH

14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B ITPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapannenpHOCTH MIOCKOCTEM:
NapajuleIbHbIE MIII0CKOCTH

18 CaolicTBa mapajuieNIbHbIX IIOCKOCTEMN

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA

TUIOCKOCTH: TETPadp, KyO, mapasuienenumnes
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20

[Toctpoenue ceuenunit

21 [TocTpoenue ceueHuit
KonTponbnas padbora mo teme "lIpsimbie u

22 IJIOCKOCTH B IIpocTpaHcTBe. [lapamnenbHocTsh
MPSIMBIX U IIJIOCKOCTEN"

93 IlepneHUKyIAPHOCTD NPSIMOM U IUIOCKOCTH:
NIEPIEHIUKYJISIPHBIE NTPSMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHble U
HEPIEHIUKYJISIPHBIE K IITIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEHIUKYISIPHBIE K IIJIOCKOCTH

26 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMOU U
IJI0CKOCTH

97 [Ipu3HaK nepneHMKyISIPHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o npsiMO NEpIIEHIUKYIIAPHON
IJI0CKOCTH

29 TeopeMa 0 npsIMOM NEpIIEH AUKYIIAPHOU
IJI0CKOCTH

30 TeopeMa 0 npsIMOM NEpIIEH IUKYIISAPHOU
IJIOCKOCTH
[lepnieH UKy IsIp ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIJIOCKOCTH
[lepnieHIuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT

MPAMOM 10 MIIOCKOCTH
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[lepnenuKkyssip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHAE OT
IPSIMOM A0 IIJIOCKOCTH
[lepneHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOa MEXKAY IPSIMON
U IUIOCKOCTBIO

36 JIByTpaHHBIN YroJI, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 [lepneH MKy IApPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IIOCKOCTEH

38 IlepneHIUKYISAPHOCTD IJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

39 [lepneH MKy IIpHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX IIOCKOCTEH

40 Teopema o TpEX mepreHANKYIIpax

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAUKyIsIpax
KonrponsHas pabora no remam

43 "[lepneHINKYIAPHOCTD NPSAMBIX U
miockocTeil" n "YIubl MeXIy NPSAMBIMU U
miockocTsaMu"”
IloHsATHE MHOTOIpAaHHUKA, OCHOBHBIE

44 3JIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U

HCBBLIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTI<a
MHOTr'OrpaHHUKa
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45

[Ipu3ma: N-yronpHas Npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
puU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

46

47

48

49

[Tapamtenenunen, NpsMOyIrOJIbHbBIN
napajuleJIenuIe] 1 ero CBOMCTBa

IInpamupa: N-yrojabHas NUpaMUIa, TPaHU U
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJHAs
[IOBEPXHOCTh IMUPAMU/IbI; [IPABUIIbHAS U
yceu€HHas nupaMmuaa

[TpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSATHE
NPaBUIILHOTO MHOTOTPaHHUKA; ITPaBUIIbHAS
npU3Ma U IpaBUIbHAS THPAMU/IA;
NIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
MIpaBWIbHBIN TeTpa’ap; KyO

JIByTpaHHBIN yroJl, TMHEHHBIN Yroil
JBYI'PAHHOIO yIJla

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTa3p, T0JAEKa’dIp U
HKOCAdP.

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSMOM, INIOCKOCTH.
DJIeMEHThl CUMMETPHUH B TUPAMUAAX,
napajuieJenuneax, NpaBuiIbHbIX
MHOT'OT'PaHHUKAX

52

Briuncienune 31eMeHTOB MHOTI'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl

53

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
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IIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIA/1b
OCHOBaHUH, TeopeMa 0 OOKOBOU
IIOBEPXHOCTHU MPSMOM IIPU3MBI

KonTponbhas pabota no teme

>4 "MHoOrorpaHHuKku" 1
55 [Tonsitue 06 06bEMe 1
56 O0BEM nupamMuIsI 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMuIsI 1
59 O06BEM TPU3MBI 1
60 OO0BEM TTPU3MBI 1
61 O06BEM TPU3MBI 1
62 Kontponbnas padota o teme "O0bEMBI 1

MHOTOTPaHHUKOB"

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
63 3Hanuii. [loctpoeHne ceueHwmii B 1

MHOTOTPaHHHKE

[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTU3 AN

3HaHUH. BeUKCIIEHNE PACCTOAHUI: MEXIY
64 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOH, OT 1

TOYKH JIO TUTOCKOCTH, MEX]TY

CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU

[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTH3 AU

3HaHUU. BblYKCIIEHNE PACCTOAHUI: MEXIY
65 JIBYMsI TOUKaMH, OT TOYKHU JI0 TPSIMOM, OT 1

TOYKH O0 IIIOCKOCTH, MCXKOY
CKpCHIMBAOIMUMHUCS ITPAMBIMHA
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66 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. Beraucienue yrioB: MExIy

67 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEKTY
MPSIMOU U TUIOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YTJIOB MEXKIY TIOCKOCTSIMU

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. Beruncienue yrioB: Mexay

68 CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEKTY
MPSIMOM M TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,

YIJIOB MEXY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremaTuka: anre6pa M HadaJla MAaTCMAaTH4YCCKOIO aHalin3a, I'COMCTPHA.

I'eomerpus, 10-11 xmaccsl/ Atanacsu JI.C., byty3o B.®., Kagommie C.b. u
npyrue, Akimoneproe obmectBo «M3natenbetBo «IIpocBeniennes

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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