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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeObHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS MAJis
obyuarormuxcss 10 —11 kmaccoB paspaborana Ha ocHOBe DeaepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTELHOTO CTaHJapTa CpEeIHEro o0Iero oopa3oBaHus, C
y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEIBSIBISIEMBIX K MATEMAaTUIECKOMY
0o0pa3oBaHMIO, U TpaJMIMA poccuiickoro oOpa3zoBaHusa. Peanuzanus nporpaMmsl
o0ecreurBaeT OBJIaJCHUE KIIOUEBBIMH KOMIIETCHIIMSIMHU, COCTaBISIOIMIUMH OCHOBY
JUTSL CAaMOPa3BUTHUSI M HEMPEPHIBHOTO 00pa30oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEILHOTO PA3BUTUS TUIYHOCTUA 00YUAIOITUXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpEAHEro OOLIero
oOpa3oBaHusi OOYyCIIOBJIE€HA MPAKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX U
OPEIMETHBIX PE3YJbTaTOB OOY4YEHHs] T€OMETPUM B HAINPaBICHUHU JIMYHOCTHOTO
pa3Butusi oOywarommxcs, (opmupoBaHus (YHKIUOHAIBHOW MaTeMaTUYECKOM
IPaMOTHOCTH, M3y4Y€HUS APYTUX Y4YEOHBIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IPABWIbHBIX NPEJICTaBICHUH O CYIIHOCTHM U IPOUCXOXKIECHUU T€OMETPUUYECKUX
abcTpakuuii, COOTHOLUIEHHM pEajJbHOIO U HJEAIbHOIO, XapaKTepe OTPaKEeHHUs
MaTeMaTUYECKOW HAYKOW SIBJIEHUU U IIPOLIECCOB PEATBHOTO MHpPA, MECTE T€OMETPUHN
B CHCTEME HayK M POJIM MAaTEMaTUYECKOT0 MOJICIIMPOBAHNS B HAYYHOM MO3HAHUU U B
IPAaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHPOBO33PEHHS YyYallIUXCs, a
TAaK)K€ KauyeCTB MBIIUIEHUs, HEOOXOOUMBIX JUIs aJanTallid B COBPEMEHHOM
o011ecTBe.

['eomeTpus sBHsSieTCS OAHMM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk KaK OOECMeuMBaeT BO3MOXKHOCTh HW3YYCHHS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbIIIEHUE, (OPMUPYEMOE MpU H3YYEHUM OOYyYarolUMUCs
HNOHATUWHBIX OCHOB T€OMETPUHN U MOCTPOECHUM LENOYKU JIOTHYECKUX YTBEPHKJICHUH B
XOJI€ pPelIeHUs] TEOMETPUUECKUX 3a]1a4, YMEHHUE BbIIBUTaTh U OMPOBEPTaTh THIIOTE3bI
HEMOCPEAICTBEHHO HCIOJIB3YIOTCA MpU PEIICHUH 3a/ad eCTEeCTBEHHO-HAYyYHOTO
LIMKJIa, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue OpHEeHTHPOBAThCS B IMPOCTPAHCTBE WUIPAET CYLIECTBEHHYIO POJIb BO
BCEX O00acTAX MAeATeNbHOCTH dYenoBeka. OpHeHTalus 4YeloBEeKa BO BPEMEHH H
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHAIbHOTO OblTus, (opma
OTPaXCHHUS OKPYKAIOIIETO MHUpPA, YCJIOBHE YCIEUIHOIO TO3HAHMS W aKTHBHOTO
npeoOpa3oBaHus AelcTBUTENbHOCTU. ONIEpUPOBAHNUE IPOCTPAHCTBEHHBIMU 00pa3aMu
0o0BbeAMHSET pa3Hble BU/bl yUEOHOU U TPYAOBOH NEATEIbHOCTH, SIBISAETCA OJHUM U3
npo(heCcCHOHANBPHO BaXKHBIX KadyeCTB, MOATOMY aKTyalbHa 3agadya (OPMUPOBAHUS Y



00y4Jarmuxcsi MPOCTPAHCTBEHHOTO MBINUICHUS KaK pPa3sHOBUIHOCTH OOpa3HOTO
MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JEeSTEIbHOCTH 10 MHOTHM HaINpPaBICHUSM.

[{ens ocBOeHUS MporpaMMbl yueOHOTo Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
o0yueHust — o61mieo0pa3oBaTeIbHOE M OOIIECKYJIHTYPHOE Pa3BUTHE OOYUYAIOIIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH ~ MPUOOPETeHHs M HCIOJIb30BAHMS
CUCTEMATUYECKUX T'€OMETPUUECKUX 3HAHUN U JACHCTBUM, CrIEeU(PUYHBIX T€OMETPHUH,
BO3MOKHOCTH YCHEIIHOTO MPOJIOJDKEHUs OOpa3oBaHMs MO CIELHAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCIIOJb30BaHUEM T€OMETPHUH.

[Iporpamma 10 reoMeTpun Ha 0a30BOM YpOBHE IIpeJHa3HayeHa MJis
00y4aromuXxcsi CpeIHEeH KO, HE UCIIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUN Ha
YpPOBHE OCHOBHOTO 00ImIero ooOpas3oBanusi. Takum oOpazoMm, oOywaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMAaTUYECKHE YMEHHs, CBI3aHHBIE CO
cnenu@UKol reoMeTpud U HEOOXOJUMBbIE ISl KU3HUM B COBPEMEHHOM OOIIECTBE.
Kpome 31010, OHM UMEIOT BO3MOXHOCTh U3YUYUTh T€OMETPHIO 0oJiee TITyO0KO, €Cliv B
JanbHEWIIeM BO3HUKHET HEOOXOJWMOCTh B TIE€OMETPUYECKMX 3HAHHUIX B
poecCHOHaTLHOM NESITEIbHOCTH.

JlocTi>keHre 1eld  OCBOEHHS MPOrpaMMbl  OOECHEYMBAETCS  PEIICHHEM
COOTBETCTBYIOIIMX  3a4ady. [IpuopuTeTHBIMM  3ajJayaMud  OCBOCHHMS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIAIOTCS:

e (opMHpOBaHHE MPEICTABICHUS O T€OMETPUN KaK YaCTH MUPOBOU KYyJIbTYpHI

U OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuE peACTaBICHHUS] O MHOTOTPAHHUKAX U TeJlaX BpaIIeHHUs KakK O
BOKHEUIINX MATEMAaTUYECKUX MOJENSIX, I[O3BOJSIIOIIMX OMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPAa;

e (opMHpOBaHHE YMEHHUS pacClO3HABATh HA YEPTEkKaX, MOJCIAX U B PEaIbHOM
MHUpPE MHOTOTPAHHUKH U TeJla BPaICHHUS;

e OBJAJCHME METOJAaMU pEUICHUS 3a/lad Ha MOCTPOEHUS Ha H300paKeHUSX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHupOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU  MOHSATHSAMH O
MHOTOTpaHHHMKAX U TeJIax BPALIECHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJAJCHUE AITOPUTMAMH PEIICHHUS OCHOBHBIX THUIIOB 3aay; (popMupoBaHue
YMEHUSI TPOBOJUTH HECJIOXKHBIE JOKA3aTeNIbHbIE PpAaCCyXICHHUS B XOJE
pelieHusT CTePeOMETPUYECKHX 3aJady M 337ad C  [PAKTUYECKUM
COJIepIKaHUEM;

e Pa3BUTHE MHTEJJIEKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEW oOydaroumxcs,
MO3HABATEJIbHON AKTUBHOCTH, MCCIIEOBATENIbCKUX YMEHUU, KPUTUYHOCTU
MBIIILJICHUS;



e (dopmupoBanue (HyHKIMOHATLHOM T'PAMOTHOCTH, PEJICBAHTHONW T€OMETPHUU:
YMEHHE PaclO3HaBaTh MPOSBICHUS T'€OMETPUUECKUX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTENl B PEANBHBIX >KU3HEHHBIX CUTYalMSIX M MPU HU3YYEHUU
OpYruxX  y4yeOHBIX  MpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (PopMyJIMpoBaTh UX Ha S3bIKE F€OMETPUU M CO3/1aBATh
F€OMETPUYECKHE MOJEIIH, TPUMEHATH OCBOCHHBI T€OMETPUUECKUN anmnapaT
JUISL PEIIeHHs] MPaKTUKO-OPUEHTHPOBAHHBIX 3aJ1a4, WHTEPHPETUPOBATH H
OIICHMBATh NOJYYEHHBIE PE3YIIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTpaMMBbI SIBISIETCS BKJIIOYEHHUE B KYypC
CTEPEOMETPUMU B HaYaJI€ €r0 M3YUYEHHMS 3a/1a4, PEIIAEMbIX HA YPOBHE MHTYUTHUBHOTO
NO3HAHMs, U ONpPENeTIEHHBIM O00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBIIIJICHHUS,
CTUMYJIMPYET NPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYCHHIO ITPEAMETA.

[Ipenmourenue oTAAETCA HATJIATHO-KOHCTPYKTHBHOMY METONY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM JEATENBHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEJICTABICHUN Y
y4almxcs B Kypce CTEPEOMETPUHU MPOBOJUTCS 3a CUET PEIICHMS 3a]lad Ha CO3JaHue
IPOCTPAHCTBEHHBIX O0pa30B W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nmanue oOpa3a TPOBOAUTCS C OMNOPOM HA HAIJSAHOCTh, a
orepupoBaHrue o0pa3oM — B YCJOBHSIX OTBJIEYEHHS] OT HAIJIATHOCTH, MBICIEHHOTO
WU3MEHEHHUSI €T0 UCXOJHOTO COJIEPKAHUS.

OcCHOBHBIE cozepkaTeabHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MuororpanHukn», «IIpsiMple ¥ IUIOCKOCTH B MPOCTpPaHCTBE», «Teia BpalieHus»,
«BeKTopbl U KOOpAMHATBHI B MPOCTPaHCTBE». DOPMHUPOBAHUE JIOTMUECKUX YMEHHU
pacnpenesnsercs He TOJIbKO MO COAEpPKATENbHBIM JIUHUSAM, HO U MO rojaM oOy4eHUs
Ha YpOBHE CpPEJHEro o01ero o0pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM
OCBOGHHsI paboyeil mporpamMMmbl, pacHpeleN€HHbBIM 10 TroaaM  O0y4YeHHs,
CTPYKTYpHUPOBAHO TaKUM 00pa30M, YTOOBI OBIIAJICHUE T€OMETPUUECKIMH OHATUSIMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C COOTIOCHIEM
MPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIKUCh B OOIIYIO CUCTEMY
r€OMETPUYECKUX MPECTABICHUN 00yUYalOIUXCs, pacluupsis U yriayosss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpum otBoauTcs 2 yaca B Hegemo B 10 kimacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
napajuleNIbHble W CKpemuBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IpPSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: NapaJijiebHbIC IIJIOCKOCTH; CBOMCTBA
napaienbHbIX II0cKocTel. [IpocTeifimme mnpocTpaHCTBEHHBIE (QUTYpPHI Ha
IJIOCKOCTH: TETpa’dap, KyO, mapasuieNenumne]i; TIOCTPOEHUE CEUeHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M IEPIEHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYJISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPHEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPsIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHWHBIA yroja JBYTPAHHOIO  yIJIA.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHIUKYIISIPaX.

MHoOrorpaHHuKu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTH MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3Mbl; OOKOBasi U
MOJIHAas MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienune]; U ero cporcra. llupamupa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyuJa. OJIEMEHTbl Npu3Mbl M nupamuisl. IIpaBusbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS NUPaAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMUAa W IPaBWIbHbBIN
terpadap; KyO. IlpencraBieHne O MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojeka’ip u ukocasap. CeueHus NpU3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTHA.  DJEMEHThl CHUMMETPUM B MNHpaMUAaAX, Mapajulesienunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Brruucienne SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroHaM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IJIOMIAh OCHOBAaHWM, TeopemMa O OOKOBOW IMOBEPXHOCTH MIPSIMOUN MPU3MBIL
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPaMU/IBI,
TeopeMa O IUIomaau yceu€éHHoil mnupamuapl. [loHstne o0 o0béme. OOBEM
MUPAMU/IbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMHU
MOBEpPXHOCTEH, 00bEMaMU MTOJOOHBIX TEJ.

11 KIIACC

Tesa Bpalenus

HunuHapuyeckas MMOBEPXHOCTb, oOpasytomue HWIHHAPUIECKON
NOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON TMOBEpXHOCTU. llunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC!
00pa3yollye U BbICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOIMIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
TI0MAAbL CHEPHI.

N3006paxeHnne Tea BpalleHus Ha TUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca.

KoMOuHanum Tenm BpamieHHss U MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHBIM oOkoJI0 cdephl; chepa, BHUcCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00BEME
IpSIMOYTOJIBHOTO Tapajjienenurnena u ciaeactBus u3 He€. OOBbEM UMIMHIpA,
KoHyca. O0BEM 11apa U 1IoIaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI.

CeueHuss mwiMHapa (DAapaJUIebHO M NEPHEHAUKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajieJbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUeHUs
niapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miiockocty U B npocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJI JACHCTBUM C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ NPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay ONpsIMbIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTo mpeaMmeTa
«Marematukay XapakTepu3yrTCs:

I'paxkianckoe BocniuTaHMe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TpaxKJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTaMHU B COOTBETCTBUHU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
IPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHu4eCKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATHX JOCTHKCHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEM POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, H3TUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HayKU U JIEATeIbHOCTHIO
y4E€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azjay, peleHnu, pacCyXIECHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U

OT/bIXa, peryJsipHas duznyeckas AKTUBHOCTB); buznyecKoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030OPOBUTEIILHOM
NEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTU TPYIOJIOOMUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaThb OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
caM000Opa30BaHUIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJIOTNYEeCKOe BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKOM KYJIbTYphbl, MOHMMAaHUEM BIMSIHUS
COIMATPHO-I)KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHME MPHUPOIHOU M COIHATBHON
Cpempl, OCO3HAaHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpUEHTallMe Ha NMPUMEHEHUE MATEeMAaTHYECKUX 3HAHUW JJId pellieHHs 3a7ad B
00JIaCTH  OKpYyXarolel cpelbl, IUJIAaHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOYHBIX MOCJIEICTBUM JJIs1 OKPYKAIOLIEH CPeIbl.

IleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKM W  OOLIECTBEHHOW  MPAKTHKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeJIOBEYECKOM IesTEeNbHOCTH, STaloB €€
pa3BUTHS W 3HAYUMOCTH IS PAa3BUTHS I[MBUIN3AINN, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKONW KyJIbTYpOH KakK CPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yNbTaThl OCBOCHHS MPOrPaMMBbI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicCmeusMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OeliCMBUMU.

1)  Vuusepcanvmvie = nosmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOWe20  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue aeicTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTUIECKUX
00BEKTOB, TMOHATHN, OTHOIICHWW MEXIy MOHATHAMH; (HOpMyIupoBaTh
OTIpeNIeTICHUs]  MOHATWN; YCTAaHABIHMBATh CYIIECTBEHHBIH  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUSA i OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCJIOBHBIC;

e BBIABJIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpoTUBOpeursl B (akTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTeMaTU4YeCKUX
YTBEPXKICHUN (TMPSMBIE U OT MPOTHBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIEHUs, BBIOUpPATh HauboJee MOAXOMAUMIH ¢ Y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

e HCIOJb30BATh BOIMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBATh HCKOMOE€ W  JaHHOe, (QopMHUpPOBaTH  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YEeCKOTO
00beKTa, SBJIEHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIICHUS M BHIBOJBI TIO pe3yjIbTaTaM
POBEAEHHOTO HAOIIOEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

e BBIBISITH JAePUIUTH UHGOPMAILIMK, JAHHBIX, HEOOXOJIUMBIX Jisi OTBETa
Ha BOIIPOC U JJIsl pEUICHUs 3a]1auu;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHS,;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEACTABIATh €€ B pa3MUYHbIX (opmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvhbie KOMMYHUKamueHble Oelicméus,  o0becneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIpUHUMATh U  (OPMYyIHpPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTYYCHHBINH Pe3ysbTaT;

B X07ie 00CY>XKJIeHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOMCK
peIlIeHus; COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSIMH JIPYTUX
YYaCTHHMKOB JHajiora, oOHapyXMBaTh Pa3lu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HhopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OpPEACTaBIATh  pe3yJbTaThl  pElIeHHs  3aJadd,  OKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU U 0COOEHHOCTEN ay IMTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUTYyTBHON pabOThI U pENIeHNH YU4eOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOUM JEeATEIHbHOCTH, IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOMN
paboThI, pacrpeaeNaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IBI;
OIICHWBATh KAa4eCTBO CBOETO BKJIa/Ja B OOMIMA TPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeiicmsus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 3a/1auu, BRIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOITNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHU C YU4ETOM HOBOM
uHpopMaru.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIBHOW pedIeKcMH Kak OCO3HAHHS
COBEpUIAEMBIX JIEMCTBUA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJibTaTa pelIeHus] MaTeMaTHIEeCKOHN 3a/1auu;

NpEeABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJCHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEJIW U YCIOBUAM, OOBSICHSITH
IIPUYUHBI TOCTHKECHUS WIM HEJOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOJMTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBath MOHATUSIMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHUOMBI CTEPEOMETPUM M CIEJCTBHUS W3 HUX TMPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYJIIPHOCTD MPSIMBIX
U TUTOCKOCTEM.

KnaccugunmpoBaTh B3aMMHOE pACMOJIOKEHHUE TPSMBIX M IUJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYI'PAHHBIM YTroJi, TpaHW JBYTPaAaHHOTO YIJIa,
pedpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIA
MHOT'OTPaHHHUK, AJIEMEHTHI MHOTOIpaHHUKA, IPaBUIIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TUpamMujia; MpPU3MAa,
PSMOYTOJIBHBIN TTapaJlIeenunes, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpas OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOIPAHHUKH, IPABHIbHBIC
MHOTOTPAHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBbI, TTapasUICIICTTUICIbI).

OnepupoBaTh MOHIATUSIMHU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CTpouTh CEUEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYDP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuT™MaM, NPUMEHSASI W3BECTHbIC AHAIUTHUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHHUN MEXIY JIBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEILHUBAOIIUMUCS MIPSIMBIMH.

Pemate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Wiu
aIropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTHUYECKUE METOAbl NPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3aJlad Ha BBIUYHCICHHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMUCS TPSIMBIMH, MEXIY MNOPsIMOM H  TUIOCKOCTBIO, MEXIY
IJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nUpaMuga) C© TNpUMEHEHHuEeM (QOpMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEJICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

ITpumenaTs reomeTpudeckue (HaKThl Ui PELIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaralouuX HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

[IppuMeHATs MpOCTEHIINE NPOrPpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTh HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh W3YUYCHHBIC IIOHATHS B NPOLECCE IMOMCKA PELICHUs
MaTeMaTHYecKu C(OPMYIMPOBAaHHON MPOOJIEMbI, MOJAEIUPOBATh PpEaJbHbIC
CUTyalluM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHSATHI U TeOpeM, anmnapara ainreopsl; penarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O00Opa3yromue
IIMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromire KOHHYeCKO MOBEPXHOCTH, KOHYC; chepruecKasi MOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (IUIMHAP, KOHYC, cepa U mmap).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpAILICHUSI.

KnaccuduupoBaTh B3aMHOE pacroyiokeHue cGepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  TMOBEPXHOCTEH Tel  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (OpPMYIL.

OnepupoBaTh NOHATHSAMHM: MHOTOIPAaHHHMK, BIIMCaHHBIM B cdepy ¥u
ONMHCaHHBIN OKoNO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TEII.



N3o06paxaTh u3yuaeMble (UTYypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0O0BEMHBIX
¢Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUS TEJ BPALLECHUSI.

W3Bnekatrb, HHTEPNPETUPOBATh U MpeoOpa3oBbIBATH HH(OPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, IPEJICTaBICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE [EHCTBHUSL CIIOKEHHST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpPA Ha YUCIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIafatoOT.

[IprMeHATH MPaBUIIO NapajuIeIICIUIENA.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YTOJ MEXAY
BEKTOpPaMH, CKJIPHOE NIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxonuth cymMmMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE IIPOM3BEICHUE, pACKIAIbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensaTy reomeTpudeckue (aKTbl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAr0OB PELICHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B ABHOU (hopMe.

Pemate mpocreiine reoOMETpUYECKHE 3aJadd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKUMX OTHOLIEHUH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3laM Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATs mpoCTEHIIME MPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4aU.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMOIMy4YEHHBbIE 3HAHUA HA IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyalluM W IIPUMEHATh HW3Yy4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(HOPMYIMPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuio 10 0 1 http:/fcior.edu.ru
IT .
) pSAMBIE U TUIOCKOCTU B MIPOCTPAHCTBE ) 12 1 1 http://feior.edu.ru
[TapaniensHOCTb MPSMBIX U IJIOCKOCTEN
3 HepHeHHHIEyHHpHOCTL TPAMPIX H 12 0 1 http://fcior.edu.ru
IJI0CKOCTEN
4 VYTl MeXIy NPSAMBIMU U TTIOCKOCTSIMU 10 1 1 http:/fcior.edu.ru
5 MHororpaHHuku 11 1 1 http://fcior.edu.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 1 http:/fcior.edu.ru
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 0 http:/fcior.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 6




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ii/m P Konrpoabnsie IIpakTHueckue (ipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcebl
Tena BpaieHus 12 0 3 http://fcior.edu.ru
OOBEMBI TET 5 0 http://fcior.edu.ru
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 2 http:/fcior.edu.ru
I1 6006
OBTOPCHIE, 000 H.[eHIfe, 7 1 1 http://fcior.edu.ru
cUCTeMaTu3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 6




ITIOYPOYHOE IVTAHUPOBAHUE
10 KITIACC

Ne i/

Tema ypoka

KoanuyecTBo yacoB

Bcero

OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPSMAast, IIOCKOCTh, MpocTpaHCcTBO. [IpaBuna
n300pakeHNs Ha PUCYHKAX: M300paXXeHUs TUIOCKOCTEH, TapayiebHBIX MPSMBIX (OTPE3KOB),
CEpeNHBbI OTPE3KA

[lonsTHs: MEPECCKAINHUECS TNIOCKOCTHU, IEPECCKAOMIUCC ITPAMasd U MIOCKOCTb

IlonsTus: MEPCCCKAIOIHECS TNIOCKOCTU, ICPCCCKAIOMIUCCS TTPAMad U MIIOCKOCTh

3HAKOMCTBO C MHOTOIPaHHUKaMH, H300paKeHHe MHOTOIPaHHUKOB Ha PUCYHKaX, Ha
IIPOEKIIMOHHBIX YEPTEKAX

HavanpHble cBeieHus o0 KyOe U nupamuie, X pa3BEPTKU U Moaenu. CeueHnss MHOTOTPaHHUKOB

HauanbHble cBeZieHUs1 0 KyOe U mupamMuje, ux pa3BEPTKU U Mojean. CedeHnss MHOrOIpaHHUKOB

[ToHsATHE 00 aKCHOMAaTUYECKOM MTOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH H
CIICZICTBUS U3 HUX

[ToHsATHE 006 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U
CIIECTBUS U3 HUX

[TonsATHE 006 AKCHOMATUYECKOM ITOCTPOSCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U
CIIECTBUS U3 HUX

10

[TonsiTre 06 aKCHOMaTUYECKOM ITOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
cnenctBus u3 HUX. [IpakTuyeckas padora 1mo Teme "AKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3

HUX

11

B3anmMHoOe pacnionioskeHue MpSMbIX B IPOCTPAHCTBE: MEpECeKaroINecs, NapajiesibHbIe U
CKpEIMBAIOIINECS PSIMbIE

12

[TapayuienbHOCTB IPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapaJlIeIbHBIC NIPSMbIE B
IIPOCTPAHCTBE; MAPAIUICIIBHOCTD TPEX MPSMBIX




13

[TapayuienbHOCTB IPSIMBIX U INIOCKOCTEW B MIPOCTpaHCTBE: IlapaineabHOCTh IPSMON U IIIIOCKOCTH

1
14 VYTriabl ¢ COHaNpaBiIEHHBIMA CTOPOHAMM 1
15 Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
16 Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTh MIIOCKOCTEN: MapaiebHbIE IIIOCKOCTH 1
18 CaolicTBa napasuieibHbIX MIIOCKOCTEN 1
19 [IpakTrueckas padota o Teme "llapanenbHOCTh MPSAMBIX M TUIOCKOCTEH B MPOCTPaHCTBE" |
[Ipocreiimue mpocTpaHCTBEHHbIE PUTYPhI HA MIIOCKOCTH: TETPadIp, KyO, mapaieenumnes
20 ITocTpoenue ceueHnii 1
21 [ToctpoeHue ceuenuit 1
2 Konrponsnas padora no reme "[IpsiMble 1 TNIOCKOCTH B TpocTpaHcTBe. [lapaniensHoCcTh IpsSIMBIX |
U TUIOCKOCTEN"
23 [lepnieHIUKYIAPHOCTD MPSAMON U IJIOCKOCTH: NEPIEHANKYJIIPHBIE IIPSIMbIE B IPOCTPAHCTBE 1
24 [Ipsimbie mapaisienbHble U NEPHEHAUKYJISIPHBIE K TIIOCKOCTH 1
25 IIpsimble napasuienbHble U NEPIEHIUKYIISIPHBIE K IIIOCKOCTH 1
26 [Ipu3Hak neprneHIuKyIIPHOCTH MPSMOU U TIIOCKOCTH 1
27 [Ipu3Hak neprneHaAuKyJISIPHOCTH IPSIMOU U INIOCKOCTH 1
28 Teopema o0 mpsMON MEPNEHANKYISIPHON MIIOCKOCTH 1
29 Teopema o npsiIMOi EPIIEHAUKYIISIPHON MIII0CKOCTH 1
30 Teopema o0 mpsMON MEPNEHANKYISIPHON MIIOCKOCTH 1
31 IlepnieHIuKyIsIp M HAKIOHHBIE: PACCTOSHUE OT TOYKHU 0 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 |
IJIOCKOCTH
0 [leprnieHquKyIsp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT IMPSIMOH /10 1
IJIOCKOCTH
13 [leprnieHauKyIsp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT IMPSIMOH /10 1

IIJIOCKOCTH




IlepnieHUKyYIISAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSIHUE OT NPSIMOM 10

34 mockocTH. [IpakTraeckas pabora mo teme "IlepneHAUKYISIPHOCTD MPSAMOI U TUIOCKOCTH. 1
[TepienanKymnssp U HaKJIOHHBIE"

35 VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSMOM U IUIOCKOCTBIO 1

36 JIByrpaHHbIN yToJ, JUMHEHHBIA YroJl JBYTPAHHOTO yIJia 1

37 JIByrpaHHBIN yroJl, TMHEHHBIN YIoJl ABYTPAHHOIO yria 1

13 [lepneHaUKyASIPHOCTD IIIOCKOCTEMN: MPU3HAK MEPIIEHIUKYJIAPHOCTH JIBYX IIOCKOCTEM. |
[IpakTuueckas padota o Teme "Y1kl B mpocTpaHCcTBE"

39 [lepneHqUKyYIAPHOCTD INIOCKOCTEMN: IIPU3HAK MEPIICHIUKYJIIPHOCTH IBYX IUIOCKOCTEH 1

40 [TeprieHAMKYIAPHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHIUKYISIPHOCTH IBYX IIOCKOCTEN 1

41 TeopeMa o TpEX mepHeHIUKYIsIpax 1

42 Teopema o Tpéx nepneHANKyIsIpax 1

43 TeopeMa o TpEX mepHeHIUKYIsIpax 1

44 KonrponsHas padora no temam "[leprneHAUKYISIPHOCT NPSMBIX U TUIOCKOCTEH" M "YTIIBI MEXKIY |
IPSIMBIMU U TUIOCKOCTSIMH"

45 [ToHsiTHE MHOTOTrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE |
MHOT'OTPaHHUKH; pa3BEPTKA MHOTOI'PAHHUKA

46 IIpu3ma: n-yrosibHasi Ipu3Ma; IpaHu U OCHOBAHMSI IPU3MBI; IpsIMasi U HAKJIOHHAs IPU3MBL; 1
O0KOBas U MOJIHAS! TOBEPXHOCTH MPU3MBI

47 [Tapamtenenunen, NpsAMOYTrOJIbHBIN MapAJIICJICIUIIE] U €r0 CBOWCTBA 1

43 [Mupamuna: n-yronbHasi nupaMuaa, TpaHUd ¥ OCHOBAHUE MUPAMHU/Ibl; OOKOBAs U MOTHAS |
IMOBEPXHOCTh MMUPAMHU/IbI; IPABWIIbHAS U YCEUEHHAs MUPaMUIa

49 IIpaBriIbHBIE MHOTOIPAHHUKH: ITIOHATHE NPAaBUIBHOIO MHOTOTPaHHUKA; IIPaBUIIbHAS IIpU3Ma U |
npaBUIbHAS MTUPAMU/IA; PAaBUIIbHAS TPEYTOJIbHAS MUPAMU/IA U MPABUIILHBINA TETpadp; KyO

50 [IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKASAP U UKOCAP. |
[TpakTudeckast pabota mo Teme "MHOrorpaHHUKH"

51 CummeTpHs B IPOCTPAHCTBE: CHMMETPHUSL OTHOCUTENIBHO TOYKH, IPSIMOU, IIIOCKOCTH. DJIEMEHTHI 1




CUMMCTpPUH B MIMpaMUuax, mapauiCJICIrUIICaAax, IIPaBUIbHbBIX MHOT'OI'PaHHUKAX

52 Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TUAroHalu, YTkl 1
53 [Tnomanas 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMON MPU3MBI, TUIOIIAAb OCHOBAaHHH, 1
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI
54 [Tnomanas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHON MUPaMUIbI, TEOpEMa O IO U |
OOKOBOI TOBEPXHOCTH YCCUEHHOH MUPaMHIbI
55 Kontponbras padota no teme "MHororpaHHuKu" 1
56 [TonsaTue 06 00BEME 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMuIbl 1
59 O06BEM TUpaMuIBI 1
60 O06weém nupamuasl. [IpakTrueckas padota mo teme "OOBEM nmupaMuab" 1
61 OO0BEM TTPU3MBI 1
62 O06BEM IPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 Kontponbras padota nmo teme "O6bEMBI MHOTOTPAaHHUKOB" 1
65 [ToBTOpenue, 0000mIeHNE cucTemMaTu3anus 3HaHui. [locTpoeHne ceyeHnit B MHOTOTpaHHUKE 1
66 [ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIINS 3HAHUH. BhIUnCIeHNE PaCCTOSHUM: MEXTY TBYMS |
TOYKaMH, OT TOYKH 10 MPAMOM, OT TOYKH J0 INIOCKOCTH, MEXTY CKPEIIUBAIOIIUMUCS IPSIMBIMHU
67 HToroBas KOHTpoOJbHAsA padoTa 1
[ToBTOpEeHME, 0000IIEHNE CUCTEMAaTH3aIlUs 3HAHUH. Beruncienne yrioB: Mexmy
68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEKIY MPSAMOU U MJIOCKOCTHIO, ABYTPAHHBIX YIJIOB, YTIIOB MEXTY 1

IIJIOCKOCTAMU

OBILIEE KOJIJMYECTBO YACOB I10 IIPOTPAMME

68




11 KJIACC

KoaunugecTBO 4acoB

Ne i/ Tema ypoka
Bcero

1 Cdepa u map: neHTp, paanyc, AMaMeTp; TIIOIaAb IIOBEPXHOCTH ChEPbI 1

) Bsaumnoe pacnonoxenue chepbl U IIOCKOCTH; KacaTeabHasl INIOCKOCTh K cepe; mIoimaan |
chepsl

3 N3o6paxkenue chepsl, mapa Ha iockoctd. Ceuenns mapa. [Ipakruyeckas padora o Teme |
"Cdoepa. [nomans chepsl. Cevenust chepnr”

4 [unuaapuyeckas MOBEPXHOCTh, 00pa3yrole HWIHHIPHUECKON TOBEPXHOCTH, OCh |
LUMIMHIPUYECKON TOBEPXHOCTHU

5 [Hunuaap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yomiasi U 0Ch; MIIOIMAAs OOKOBOU U MOTHOM |
MOBEPXHOCTHU
N3o0paxenne nuauHApa Ha MIockocTu. Pa3sépTka munuuapa. CedeHus TUINHAPA (TTIOCKOCTHIO,

6 napajieIbHOM WK NepIeHIUKYIIpHOI oc minHapa). [lpaktudeckas padora no reme 1
"Hunuaap. [lnomaas noBepxHoct nuuiauHapa. CeueHus muuiMHapa”

7 Konnueckas moBepXHOCTh, 00pa3yromnue KOHUYEeCKOU MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOM 1
MIOBEPXHOCTU
Konyc: ocHoBaHue u BepimHa, 00pa3yroIias U 0Ch; IIIOMIaab OOKOBOM M TIOJHOM MOBEPXHOCTH 1
VYceu€HHbII KOHYC: 00pa3yIolie U BICOTa; OCHOBAHUS M OOKOBasi IOBEPXHOCTh 1
N3o0pakenune koHyca Ha miIockocTu. Pa3BépTka konyca. CedeHns KoHyca (IMITOCKOCTHIO,

10 napajuieIbHON OCHOBAaHMIO, M TUNIOCKOCTBIO, MMPOXOIAIICH yepes Bepmuny). [Ipakrrudeckas pabota 1
no Teme "Konyc. [Inomane noepxnoctu konyca. Ceuenus konyca"

11 KomOuHamms ten BpaeHus 1 MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONTMCaHHBIN 0KOJI0 ceprl; chepa, BMCaHHAS B MHOTOTPAaHHUK WM B TEJIO 1
BpalIeHUs

13 [Tonsitue 06 06bEMe. OcHOBHBIE CBOWCTBA 00BEMOB TET 1




14 O0BéM UIMHIIpa, KOHYyCa 1

15 O06BEM mapa u wiomaab chepsl 1

16 [Tono6ubIe Tena B mpocTpancTBe. COOTHOILIECHUS MEXKTY TUIOMIAASIMH MOBEPXHOCTEH, 00BEMaMHU 1
MOIOOHBIX TE

17 KonrponsHast padora no temam "Tena Bpamenus” u "O0bems! Ten" 1

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1

20 YMHOKEHUE BEKTOpa Ha YUCIIO 1

21 PasnosxeHnue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BeKTopaM. IIpaBuio napamienenumnena 1

” Pemenue 3agay, cBsI3aHHBIX C IPUMEHEHUEM MPAaBWII IEUCTBUI ¢ BeKTopamu. [IpakTuueckas 1
pabota no Teme "BekTopsl B mpocTpaHcTBe"

3 IIpsimoyronbHas cucteMa KOopAMHAT B pocTpancTBe. KoopanHatel BekTopa. [Ipocreiinme 1
3a/1a4y B KOOpAMHATaX

24 VYron mexnay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB 1

)5 Brruncnenue yriioB Mex 1y NpsSIMbIMH U II0CKOCTsAMU. [IpakTrueckas paboTta o reme 1
"Koopaunats! BekTopa"

26 KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUYECKUX 3a/1a4 1

27 Kontponbras padota mo teme "BeKkTopsl 1 KOOpAMHATHI B TPOCTpaHCTBE" 1

73 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3aus 3HaHui. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI |
Kypca IUTaHUMETPUHI

29 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3aus 3HaHui. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI |
Kypca IJIaHUMETPUHI

30 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHWH. 3a7ja4i INIAHUMETPUU U METOJIBI UX 1
pemenus. [Ipaktuueckas pabota no Teme "3agaun miIaHUMETpuu B paMkax EI'D"

31 IToBTOpenue, 0000IIeHNE U CUCTEMAaTH3AIMs 3HaHUH. 3a/1a4i TUIAHUMETPHH U METOJIbI X |
peuieHus

32 [ToBTOpenue, o0o0IIeHNe U cucTeMaTH3aus 3HaHui. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI 1




Kypca CTepeoMeTpUn

33

Hrorosas koHTpoIbHAs paboTa

34

[ToBTOpEeHME, 00001IEHNE 1 CUCTEMATH3AIUs 3HAHU T

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Maremarnka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiie C.b. u

npyrue, AkunonepHoe ooiectBo «M3natenbctBo «IIpocsenienue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

JunakTudeckue matepuaisl mo reomerpuu ais 10 kmacca. / 3uB b. T'. - M.
[Ipocenienune, 2020r.

N3ydenue reometpun B 10 - 11 knaccax: Meroanueckre peKOMEHIAUN K
yueOHuky. Kaura ans yunrens. / C.M. Caaksn, B.®. byty30B. - M.:
[Tpocsemenue, 2019.

3uB b.I'., Meiinep B.M., baxanckuii B.®. 3agaun no reometpuu aist 7 — 11
kiaccoB. M.: «IIpocsemenue», 2019r.

Hynuauneia FO.I1., Kponrays B.JI. KonTponbhbie paboThl 10 reomeTpuu. 11
kiacc. M.:«IIpocsemenne» 2018r.

3uB b.I'. lunaktnueckue marepuaisl o reomerpun 175 11 kmacca. M.:
«IIpocsemenue», 2019r.

AnteinoB [1.U. I'eometpus, 10-11 knaccel. TecTbl. YueOHO-METOIMYECKOE

nocodbue. M.: «/Ipoday, 2018r.



CwmupaoBa .M. 150 3agau no reomeTpuu B pucyHkax u tectax. 10-11 kmacchl.

M.: «/Ipoda», 2018r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. www.school-collection.edu.ru/ Equnas kosekius nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB

2. www.mathvaz.ru - docbe HIKOJBHOTO YUUTENSI MAaTEMATUKH
3.www.it-n.ru"CeTb TBOpUYECKUX yunuTeICH"

4. www .festival.lseptember.ru @ectuBanb negarornyeckux uaei "OTKpbITHII

ypOKH






