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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommmxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DenepaibHOIO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYuBaeT OBIAICHUE KITFOYEBBIMH KOMIICTECHITUSMH,
COCTABJISIIONIMMHU OCHOBY JUJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAanpeIMETHBIX U
OpEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
ITPAMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX AUCHUIUIMH. Pa3BuTue y o0ydarommxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJIE€ATBHOIO, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMAaTUYECKOTO MOJCIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIIUXcs, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak OOECHeYMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
HNOHATUIHBIX OCHOB F'€OMETPHUH U IIOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu 00BEANHSIET pa3HbIE BUABI y4€OHOU U TPYAOBOM NEATEIbHOCTH, SIBJISETCS
OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHUS  Kak
Pa3HOBHJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 o0ecreyeHue BO3MOXHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEUTHOTO  MPOJOJDKEHUs  00pa3oBaHMs IO
CHELHUATBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[Iporpamma 1o reomMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HA4YEHa IS
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMBbIE ISl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYUTh F€OMETPHUIO OoJiee ri1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
npo(hecCuOHATBHOM NesATENbHOCTH.

JlocTH)KeHHE LEeTu OCBOEHHSI MPOrpaMMbl OOECIIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IlpuopuTeTHBIMM 3aJayaMu  OCBOEHHSA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYpPbl U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYXKAIOLUIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
0 BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peaNbHOM MHpPE MHOTOTPAHHHUKH U TeJia BpaIlCHHS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEHIeHUs  OCHOBHBIX  THUIOB  3ajay;
dbopMHpOBaHWE yMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ady C
IPAKTUUECKUM COJIEPKAHUEM;



e PAa3BUTHUE MHTEIUIEKTYyaAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MUCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIILJICHUS;

e (opmupoBaHue (yHKIMOHAIBHOU IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBIECHUS T€OMETPUUECKUX OHIATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsAX M MPU U3yYECHHUH
Opyrux  y4eOHbIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (HOpMyIHpPOBaTh UX HA S3bIKE FEOMETPUM U CO3/1aBATh
Ir€OMETPUYECKHE MOJENM, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUUYECKUM
anmapar U1 peleHus IIPAKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OTIMYNATENBEHON OCOOEHHOCTBIO MPOTrpaMMBbl SIBJISIETCS BKIFOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4YeHHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
NO3HAHMs, U ONpeNeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
W3YUYCHHIO IIPEAMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
y4almxcs B Kypce CTepeOMETPUN ITPOBOUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JJaHNe
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
ONepUpPOBaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIUHUSAM, HO U 110 roiaM 00y4YeHus
Ha YpPOBHE CpPEeHEro 00I1Iero 00pa3oBaHusl.

Copepxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSI paboueil MporpaMMmbl, pacHpeleléHHbBIM MO0 ToAaM oOOyuYeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYydarolUuXcs, pacuIupsis U
yrayOssist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooyuenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IJIOCKOCTH. YTJBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienurie]; TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJ MEXAY NpsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPNEeHIUKYJIIPHOCTH NIBYX IuiockocTed. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHass nupamMuga. OIJEMEHTbl TpPU3Mbl M nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust MpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH M TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGueie Tema B mpoctpaHcTBe. COOTHOIIECHUS MEXIY TUIOMIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasg TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaAh OOKOBOM M TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yIoliue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BEpTKa UIMH]Ipa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAIlICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena M ciaeAactBuss u3 He€. OO0bEM UMIMHApA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenust uMHIpA (MapaiebHO U NEPIEHANKYJIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mapamwienenunena. PemeHne 3amad, CBA3aHHBIX C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W MP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKU, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JSTUYECKOrO0  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

JCTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

C()OPMUPOBAHHOCTHIO YMEHHS TNPUMEHAThH MaTeMaTHUECKUE 3HaHHUS B
MHTEpecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnr W peann3oBbBIBaTh COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MATEMATUIECKON HANIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIUSHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, INTAHUPOBAHUS IIOCTYIIKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO IEATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMU, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUAMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeayiaraTh KpUTEPUU JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBEANEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALINHY, TaHHBIX, HEOOXOAMMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh UH(GOPMAIIUIO, IPEICTABIATh €€ B Pa3au4HbIX (GOopMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOWUXCSL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO0 CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI opme PopMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHIUBUIyaJTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB,;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OIINOOK, BHISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccugpuimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukauuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYKMCICHHE YIVIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEeHEeHUEM (HOPMYIT; BEIYUCIISITH COOTHOUICHHS MEX Y TUIOLIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; IEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEAbHbBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUCCKUX TTOHATHI M TEOPEM, ammapaTa aireOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

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

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BITMCAHHBIN B Chepy ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPACKIaIbpIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJaraloX HECKOIBKO IIaroB pEeLIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE T'€OMETPUHU, MCCIENO0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTL TPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena Bpamenus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TOHATUS CTEPEOMETPHUU:
TOYKA, MPsIMasi, INIOCKOCTb,

npoctpancTBo. [IpaBuia n3obpakeHus Ha

PHUCYHKaX: U300paXCHHUS IIOCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IlonsTus: NepeceKarommecs 1mI10CKOCTH,
nepecekaromumecs npamas 1 rmiI0CKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTEeKax

Hauanpubie cBeienus o kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIH.
CeudeHnst MHOTOTPAaHHUKOB

HauanbHble cBefieHus: 0 Kyoe u
MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.
CeudeHnst MHOTOTPAaHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HIX

10

11

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBbI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PAacCIIOJIOKCHUEC IIPAMBIX B
IMPOCTPAHCTBE: MICPECCCKAOIIHUECCA,
NnapajiCJIbHbIC U CKPCHIMBAOIIINECH
MIpsSAMBbIC

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBbIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN
B IpocTpaHcTse: [lapamnensHoCTh
IPSIMOM U TNIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

16

17

VYrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napauleIbHbIE III0OCKOCTH




18

CBolicTBa napauieabHbIX MIOCKOCTEN

[IpocTefinive mpocTpaHCTBEHHbBIE

19 (GuUrypsl Ha MIOCKOCTH: TETPAdIP, KyO,
napajuieenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KoHntpoinbnas padota mo teme "lIpsmbie

22 Y TJIOCKOCTH B IIPOCTPAHCTRE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYISIPHOCTD NIPSIMON U

23 IUIOCKOCTH: MEPIEHANKYJIIPHBIE IIPSAMbIE
B IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 [IpssmMble napasenbHble U
NEePIEeHIUKYISIPHBIE K MJIOCKOCTH

26 [Tpu3Hak neprneHuKyJISpHOCTH IPSIMON
1 TUIOCKOCTH

27 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOM
U TUIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIIIPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsIMOM NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM MEPIIEHANKYIISIPHOU

IIJIOCKOCTH




31

[IepnieHquKyIsIp ¥ HAKJIIOHHBIE!
PacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSMOM 10 TNIOCKOCTH

32

[lepnenuKyIsip U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 110 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33

34

35

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

HepneHz[HKynﬂp M HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCKAY
HpHMOﬁ H IIITOCKOCTBIO

36

37

38

JIByrpaHHBIN yToJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOTO yTia
[IeprieHAMKYIAPHOCTH INIOCKOCTEN:
MIPU3HAK IEPIIEHIUKYIIIPHOCTH IBYX
IJIOCKOCTER

39

[lepneHAUMKyISIPHOCTD MIJIOCKOCTEM:
NPU3HAK [EPIEHIUKYIIAPHOCTH IBYX
IIJIOCKOCTEMN

40

41

IlepneHAMKyISIPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx NepneHANKyYIIpax




42

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

43

44

Teopema o Tpéx nepneHAUKyIIpax

KonTtponbHas pabora mo Temam
"IlepnieHAUKYJIAPHOCTD MPSIMBIX U
mrockocTe" u "Yiibl MEXy NPSIMbIMHU
U 1iockocTsmu"”

45

Ilonsatue MHOI'OrpaHHHUKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTb MIPU3MBbI

47

48

49

50

[Tapamienenunen, TpsIMOYrOJIbHBIN
napaiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yrosbHas Nupamuia, rpaHu
U OCHOBaHUE NMUPaMHUJIbl; OOKOBas U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
[IpaBWIbHAsA U YCEUEHHAS TUpaMU1a

[TpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSITHE
NPaBUJIBHOTO MHOTOTPAHHUKA,;
NpaBUJIbHAS IPU3MA U MIPABHIIbHAS
nupamMujia; npaBujibHasg TPECyrojibHasa
nupamMujaa u HpaBHJ’IBHBIﬁ TETpas’ap, KY6
[IpencraBneHue o MPaBUIbHBIX
MHOTOTpaHHHUKAX: OKTadIp, TOJACKAIP U
UKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHH B 1
nMpaMuIax, napauieienunesaax,
NpPaBIIBHBIX MHOTOTPAaHHUKAX
Brruucnenue 351eMeHTOB
52 MHOTOI'PAaHHHUKOB: pEOpa, JuaroHau, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeopeMa 0 OOKOBOM
HOBEPXHOCTH TPSIMOM IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABMIILHONW MTUPAMUJIBI, 1
Teopema O TUIoMAIu OOKOBOM
MOBEPXHOCTH YCEUEHHON TTHPAMHUIBI
55 KonrtponbHas pabora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMuIbI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbhas padora no teme "O0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTopenue, 06001IEeHNE
65 cucreMaruzanus 3Hanui. [loctpoenue
CCYCHHUI B MHOTOTPaHHHKE

[ToBTopenue, 06001IEHNE
cucTeMaru3alys 3HaHu. Beranciienue
66 pacCTOSTHUM: MEXK/Ty IByMsI TOUKaMHU, OT
TOYKH JI0 IPSAMOM, OT TOUKHU JI0
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOIIUMHUCS

MMpsAMBbIMHA

67 Hroroas xouTpoapHas padbora

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTh3allvs 3HaHuil. Berauciaenue
68 YTJIOB: MKy CKPEIIMBAIOIIHMHUCS
MPSIMBIMHU, MEXKTY MPSMOU U
TUIOCKOCTBIO, JIBYTPAHHBIX YTJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: ueHTp, paauyc, iaamerp;
TUTOIIA b IOBEPXHOCTH CHEPHI
B3aumnoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKON
IMOBEPXHOCTHU, OCb HI/IHI/IHI[pI/I‘ICCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N300parkeHre HUIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenus
UIMHApPA (TUIOCKOCTHIO, MapayuieIbHON
WM NEPIEeHAUKYIISIPHON OcU
UATTUHIPA)

KoHnueckas noBepxXHOCTB,
o0pa3yrolire KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIMHA,
o0pa3yroIias ¥ 0Ch; IIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOALIEeH yepe3 BEpUINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPAaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM nMAMHIpPA, KOHYCA

15

16

17

OO6béM 1mapa ¥ miomaiab chepol

[Tomo6HbBIE TeNa B MPOCTPAHCTBE.
CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

KontponsHas padora no temam "Tena
BpameHus" u "O0beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aa4, CBI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJUHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB

o5 Brranciienue yrioB MeXy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPpH
pelIeHNH FeOMETPUUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTophl 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpenue, 0600mEeHNE U

cucreMmaru3anus 3HaHui. OCHOBHEIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 CUCTEMaTHU3aIlUsl 3HaHHUH. 3a1aun 1
TUTAHUMETPUU M METOJIBI MX PEIICHUS
[ToBTOpeHuEe, 0600IIEHNE U

31 cUcTEMAaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpenue, 0606III€HIfC " 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHUECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA
1. 'eomerpusi. CoOopuuk padounx nporpamm 10-11 kiaccer; nocobue ams
yuuTenei o01eo0pa3oBaTelIbHbIX OpraHu3aliiii: 0a30BbIi U yriyOJIeHHBIN
ypoBHH / [cocT. T. A. Bypmuctpora].-M.: IIpocsemenue, 2020. ITo aBropy JI.C.
ATaHacsH u Jp.

2. T'eometpus. 10 — 11 kmaccer: yueb. 115 o0ieo0Opa3oBat. OpraHUu3aIMii:
0a30BbIi 1 yriyosieHHbii ypoens / JI. C. Aranacas; B. @. byty3sos, C. b.
Kanmomiie u ap. — 9-e uzn. — M.:IIpocsemenue, 2021.

3. 'eometpus. unaktudeckue marepuainsl. 10 kimacc / B.I'. 3uB- 10-e m3a. .- M.:
[Ipocsemenne,2009.

4. I'eometpus. Junaktuueckue marepuansl. 11 knacc / b.I'. 3u- 14-e uzn. .- M.
[Tpocsemenne,2016.

5. 3agaum o reometpuu: [locobue mis ydammxest 7-11 kimaccoB
oO1eo0pazoBarenbHbIX yupexaenuii /b.I'. 3us, B.M. Meiinep, A.I'. baxanckuii—

5— e u3a. — M.:IIpocsemenue, 2003.



6. N3yuenue reometpun B 10—11 knaccax (MeToauueckue peKOMEHIaINH K
yueOHuky) :C. M. CaaksH, B. ®@. byty3oB. — M. : [Ipocsemenue, 2015. — 240 c.
7. 'eometpus. 10 kinacc. Pabouast TeTpanb: mocoOue sl yqammuxcs
o011e00pa3oBaTeIbHBIX Opranu3aiuii (0a30BbIi 1 MPOGUILHBIA YPOBHH) /
['mazkoB FO.A., FOguna N.N., byty3oB B.®.; 3aB. pegakuueit T.A. bypmucrtposa.-
7-e u31.- M.: IIpoceemienue, 2013.

8. 'eometpus. 11 knacc. Pabouast TeTpanb: mocobue sl yyanimxcs
o01eo0pa3zoBaTeabHbIX OpraHu3anuii (0a30BbIi U NPO(UITBHBIN YPOBHU) /
['na3koB 10.A., FOnuna N.U., byty3os B.®.; 3aB. pegakiuei T.A. bypmucrtposa.-

8-e u3n.- M.: Ilpocsemenue, 2013.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. https://www.yaklass.ru/p/algebra/10-klass

2. https://resh.edu.ru

3. https://foxford.ru/wiki/matematika






