MHWHHUCTEPCTBO MPOCBEIEHUS POCCUICKOM ®EJEPAIIUU
MuHnucTepcTBO 00pa3oBaHus U HayKu PecnyOaukn bamkoprocran
AJIMMHHUCTPALNS TOPOACKOro okpyra ropoa Y ¢ga Pecnyosmku bamkoprocran

MAOQOY IlIkoJsia Ne 78 umenu I'epost P® Cadponosa A.A.

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykxoBoautenem [IIMO 3am.upekropa o YBP  lupekrop MAOY
yuuTEeJIeH MaTeMaTUKH, [ITxona Ne78 um.I'epos
¢u3uku U UHPOPMATUKH Tpym T.B. P® Cadponona A.A.

poTokoa Nel oT «29»

aBrycra 2023 r.

Moxoga B.1O. Pamenkuna JK.A.
npotokos Nel oT «28» npuka3 Ne337 ot «30»
aprycra 2023 . aBrycra 2023 r.
PABOYAS ITPOI'PAMMA
(ID 3677987)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

s ooyuarommxes 10-11 kiraccos

r.Vpa 2023



IHOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma ydyebHoro kypca «I'eomerpusi» 0a3oBoro ypoBHs st oOywarommxest 10 —11
KJIacCOB pa3paboTaHa Ha ocHoBe DenepanbHOrO TOCYIAPCTBEHHOTO OOpa30BaTENbHOTO CTaHIapTa
cpenHero oémero o0pa3oBaHWsA, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEIBABIIEMBIX K
MaTeMaTHIeCKOMY OOpa30BaHHIO, M TPAIUIUK poccHiickoro oOpa3oBaHus. Peanwm3anus mporpammebl
00CCIICYMBACT OBJIAJICHUE KIIFOYCBBIMH KOMIICTCHITUSAMHU, COCTABJISIONIUMU OCHOBY JIUISI CAMOPA3BUTHS W
HETIPEPBIBHOTO 00pa30BaHMs, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHUS JTUIHOCTU OOYIAFOIITIXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxkxHocTh y4eOHOro Kypca reoMeTpud Ha YPOBHE CpPEIHEro 00IIero oopa3zoBaHHs 00YCIOBJIEHA
MPAKTUYECKOM 3HAYMMOCTBHIO METANPEIMETHBIX U TMPEIMETHBIX PE3YyJIbTaTOB OOYYECHHUSI T€OMETPUHU B
HAMpaBJICHUA  JIMYHOCTHOTO  pa3BUTHSA  oOydaromuxcsi,  QGopMupoBaHusi  (GyHKIHOHATHHOM
MAaTeMaTHYeCKOM TPaAaMOTHOCTH, WM3YUYEHHUS JPYTUX YUEOHBIX TUCHUIUIMH. PasBuTHe y oOydarommxcs
MPaBUJIBHBIX TMPEJACTABICHUN O CYIIHOCTH M TPOUCXOXKJICHUU TEOMETPUUECKUX aOCTpaKIIUi,
COOTHOILLIEHUN PEAIBbHOr0 U UICAIBHOTO, XAPAKTEPE OTPAXKECHUS MATEMaTUYECKOM HAYKOW SIBJICHUU W
MPOLIECCOB PEaJbHOTO MHpa, MECT€ TEOMETPUM B CHUCTEME€ HAyK M POJM MaTEeMaTHYECKOIO
MOJICTUPOBAHUS B HAyYHOM TIO3HAHUM W B TIPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYIHOTO
MHPOBO33PEHHUSI yUAIIUXCS, & TAK)KE Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX ISl afanTalliid B COBPEMEHHOM
00IIECTBE.

['eomeTpus siBiISIETCS OAHUM K3 0A30BBIX MPEJAMETOB HA YPOBHE CPEAHET0 0OIIEro 00pa3oBaHusl, TaK
KaK 00€CreYynBaeT BO3MOXKHOCTh M3YyUECHHS KaK JUCHIUIUINH €CTECTBEHHO-HAYUYHOU HAMPaBJICHHOCTH, TaK
1 TYMaHUTAPHOM.

Jlornyeckoe wblieHue, (GopMuUpyeMoe TPH H3YYCHHH OOYYAIOIIMMUCS TMOHSTUHHBIX OCHOB
reOMETPUU U TIOCTPOCHUHM LIETIOUKH JIOTHYECKUX YTBEP)KIACHUHN B XOJI€ PEIICHHUS TeOMETPUUYECKUX 3a/ad,
YMEHHUE BBIJIBUTaTh W OMPOBEPraTth TUIIOTE3bl HEMOCPEICTBEHHO MCMOJB3YIOTCS MPU PEIICHUU 3a/1ad
€CTECTBEHHO-HAy4YHOTO 1IUKJIa, B YaCTHOCTH U3 Kypca (PU3HKHU.

YMeHrne OpHUEeHTHUPOBATHCS B TPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJIb BO BCEX 00JIACTAX
NEeSITEIFHOCTH yesoBeka. OpUeHTaIMs YeJIOBEKa BO BPEMEHH U MIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHUE
€ro COLMAIBHOTO OBbITHA, (hOopMa OTPAKEHMS OKPYXKAIOIIETO MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U
AKTUBHOTO TMpeoOpa3oBaHusi JAecTBUTENbHOCTH. OnepupoBaHuE MNPOCTPAHCTBEHHBIMU 0Opa3amMu
00BbEMHSICT pa3HbIC BUIBI YICOHOW U TPYAOBOU NEATEIHLHOCTH, SIBISETCS OMHUM U3 MPOhECCHOHATHHO
Ba)XKHBIX KAaueCTB, MOATOMY aKTyallbHa 3a7ada (OPMHUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUS] KaK PA3HOBUIHOCTH OOPa3HOT0 MBIIIJICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTOTOBKE K
MPAKTUYECKOM JIeSITEIbHOCTH IO MHOTUM HaIpaBJICHUSIM.

[lens ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE OOYUEHHS —
0011e00pa3oBaTeIbHOS M OOIIEKYIHTYPHOE PA3BHTHE OOYUYAIOIIUXCS depe3 oOecredeHrne BO3MOKHOCTH
MPUOOPETEHUS M UCIIOJIHb30BAHUS CUCTEMATHYSCKUX T€OMETPUUSCKUX 3HAHUHN U JeHCTBUH, CTICIIM(PUIHBIX
reOMEeTPUHU, BO3MOKHOCTH YCIEITHOTO MPOAOJIKEHUsI 00pa30BaHUs MO CIEIIUATBLHOCTSIM, HE CBSA3aHHBIM C
MPUKIATHBIM UCIIOJIB30BAHUEM T€OMETPUH.

[Iporpamma o reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYEHA I 00YUYAIOIIUXCSl CPETHEH MITKOJIBI,
HE WCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHHN Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBaHus. Takum
oOpa3zoM, oOydJaromuecss Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHYECKHUE YMEHUS,
CBSI3aHHBIE CO CIeM(PUKON TEOMETPUN U HEOOXOJUMbIC NJIs KMU3HU B COBpEMEHHOM oOiecTBe. Kpome



3TOT0, OHU UMEIOT BO3MOXXHOCTh M3YyUUTh F€OMETPHIO 0oJiee IIyOOKO, €clid B AaJIbHEHUIIIEM BO3HUKHET
HEOO0XOMMOCTh B TEOMETPUUECKUX 3HAHUAX B TPOPECCUOHAIBHON AESITENbHOCTH.

JlocT)KeHHE 1eTd OCBOCHHUS MPOTpaMMbl O00ECTIEUYMBAETCS PEIICHWEM COOTBETCTBYIOIIMX 3a/ad.
[IpuoputeTHpiMUu 3amauamMu OCBOeHHUSI Kypca «['eomerpum» Ha 6asoBom ypoBHe B 10—11 kiaccax
SIBJISTFOTCSL:

dbopMHUpOBaHUE MPEACTABICHUS O TE€OMETPUU KAaK YacTH MHUPOBOW KYJbTYpbl U OCO3HAHUE €€
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O MHOTOTPAHHHUKAX W TelaxX BpalICHUS KaK O BaKHEHIITHNX
MaTeMaTUYeCKUX MOJENAX, MO3BOJSIOMIMX ONUCHIBAaTh W  U3y4yaTh pa3Hbl€  SIBJICHUS
OKpY>KarollEero Mupa;

dbopMHpOBaHME YMEHMsS paclo3HaBaThb HaA YepTekax, MOJENSAX U B PEATbHOM MHPE
MHOTOTPAHHUMKH U TeJa BpallleHUS;

OBJIAJICHUE METOJIaMH DPEIICHMs 3a/ad Ha TMOCTPOEHUs Ha M300paKeHUSX MPOCTPAHCTBEHHBIX
duryp;

dbopMHUpOBaHHWE YMEHHSI ONEPUPOBATh OCHOBHBIMU TOHSTHSIMU O MHOTOIPAHHHMKAX M Tejax
BpalleHUs U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHHE AIrOPUTMaMU PEIICHUsS OCHOBHBIX THIIOB 3a7a4; (JOPMUPOBAHUE YMEHUS MPOBOAUTE
HECJIOKHBIE JOKA3aTEIbHbIE PACCYXKACHUS B XOJ€ PEIIECHUS CTEPEOMETPUUECKUX 3a7a4 U 3a7a4 C
NPAKTUYECKUM COJIEPKAHUEM;

pPa3BUTHE HHTEJUIEKTYyaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH O0Oydarouuxcs, MOo3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KPUTUUHOCTU MBIILJICHUS;

dopmupoBanrue  (YHKIIMOHATHLHOW  TPAaMOTHOCTH, PEJIEBAHTHONW  TEOMETPHH:  YMEHHE
pacro3HaBaTh IMPOSIBICHHUS TE€OMETPUUYECKHX TOHSTHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YyUYECHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, (POPMYIHPOBATH MX Ha S3bIKE T€OMETPUM U CO3/1aBaTh
r€OMETPUYECKUE MOJIENH, MPUMEHSATh OCBOCHHBIM T€OMETPHYECKHI ammapaTr JUisl pelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIEC PE3YIbTATHI.

OTnMuuTEeNsHON 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCSl BKIIFOUEHHUE B KYPC CTEPEOMETPHUH B Hayaje
ero M3y4eHWs 3ajJay, PElIaeMbIX Ha YpPOBHE HHTYUTHUBHOI'O MO3HAHHUA, W OINPEACIEHHBIM 00pa3oM
OpraHu3oBaHHas padoTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJICHUS, CTUMYJUPYET TMPOTEKAaHUE HWHTYUTUBHBIX MPOLECCOB, MOTHUBUPYET K JajbHEUIIEMY
M3yYEHHIO IIPEIMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh TE€OPETUUYECKHUE
3HAHUST MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-IPAKTUYECKON AesTenbHOCTU. Pa3Butue
MPOCTPAHCTBEHHBIX MPEACTABICHUN Y yYalllMXCAd B Kypce CTEPEOMETPUU MPOBOJIUTCA 3a CUET PELICHUS
33/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX O0pa30B M 3a/Jay Ha OMNEPUPOBAHHUE TMPOCTPAHCTBEHHBIMU
oopazamu. Co3zgaHue oOpasza MPOBOAUTCA C OMOPOM HA HATJIAIHOCTH, a OMEPUPOBAHUE OOpa3oM — B
YCJIOBUSIX OTBJICYEHHUS OT HATJISIAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOAHOTO COJNEPKaHMUS.

OcHoBHBIE coaepxkaTresibHble JUHUU Kypca «l'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKN,
«[Ipambple W T1UIOCKOCTM B TpOCTpaHcTBe», «Tema BpameHus», «BeKTOpbl W KOOpPAMHATHI B
npocTpaHcTBe». OOpPMHUPOBAHUE JTIOTHUECKUX YMEHHI pacrpeiensieTcs He TOIbKO MO COAEPKATEIbHbIM
JIMHUSAM, HO ¥ 10 ToJlaM 00y4YeHHsI Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOEHHUS paboyeil
MPOrPaMMBbl, pACTpPEAENEHHBIM [0 ToJaM OOy4YeHHs, CTPYKTYPUPOBAHO TakKUM o0O0pa3oM, YTOOBI
OBJIAZICHUE TEOMETPUYECKUMHU TOHATHSMU M HAaBBIKAMU OCYLIECTBJSUIOCH IOCJIEIOBATEIbHO W
MOCTYMNaTeNIbHO, ¢ COOJIOJIEHUEM MPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHHS BKIIOYAINCH B



OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPE/ICTABIECHUN O0ydarouuxcs, paciupsst u yriyosnss e€, oopasys
MPOYHBIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun otBoauTcs 2 yaca B Hepento B 10 kiacce u 1 yac B Henento B 11 kitacce,
BCEro 3a JBa roja ooydeHus - 102 yueOHbIX Haca.



COIEPKAHUE YYEBHOTI' O KYPCA
10 KUIACC

IIpsiMmble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TOHSATHUS CTepeoMeTpuu. Touka, MpsiMasi, IUIOCKOCTb, MHPOCTpaHCTBO. I[loHsATHE 00
AKCMOMAaTUYECKOM IIOCTPOCHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIMECA, IapajuIe/IbHbIE U
CKpenuBaronecs npsmele. IlapamienbHOCTh NPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NApaJlICIIbHBIE
NpsIMBIE B IIPOCTPAHCTBE; NAPAJUIENBHOCTD TPEX MPSAMBIX; NAPAJIIEIBHOCTD MIPSAMOUN U INIOCKOCTU. YTIIBI C
COHAIPABJIICHHBIMU CTOPOHAMU; YIOJI MEXAY IPSAMBIMU B IPpOCTpaHCTBE. llapamienbHOCTh IIIOCKOCTEN:
mapajuiesibHble IUIOCKOCTH; CBOMCTBA MapajulesIbHBIX IUIOCKOCTEW. Ilpocreiiimne npocTpaHCTBEHHBIE
GUrypsl Ha MIOCKOCTH: TETPAdAP, KyO, MapauieNenume/; HOCTPOEHUE CEUEHH.

[leprieHIUKYISPHOCTh MNPAMOW M IUIOCKOCTH: NEPHEHIAUKYJSPHBIE MNPSIMbIE B IPOCTPAHCTBE,
NpsIMbIE€ TIApaJUIEIbHbIC U MEPIECHANKYJSPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTA IPSMOU U
[UIOCKOCTH, T€OpEMa O MNPSIMOW IEPHEHIAUKYJISIPHOU IUIOCKOCTU. YTIJIbl B MPOCTPAHCTBE: YIOJ MEXKIY
MpSIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YIOJI, JIMHEWHBIM yroa AByrpaHHoro yria. llepnengukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PAaCCTOSHUE OT NPSAMOM 1O IUIOCKOCTH, MPOEKLMS
gurypsl Ha mIOCKOCTh. [lepneHIUKYISIPHOCTh IUIOCKOCTEH: NpHU3HAK MEPHEHAUKYISIPHOCTH ABYX
rmiockocTel. Teopema o TpEX MepneHAUKYIISpax.

MHororpaHHuKu

[loHATHE MHOTOTpaHHHMKA, OCHOBHBIE DJJIEMEHTHl MHOIOTPAHHHKA, BBIMYKJIBIE M HEBBITYKIIbIE
MHOTOI'PAHHUKH; pa3BEPTKAa MHOTrOrpaHHuka. llpusma: n-yronpHas npusma; rpaHd 1 OCHOBAHUS TIPU3MBI;
mpsiMasi W HAKJIOHHAs TPU3MBI; OOKOBasi ¥ TIOJMHAs TOBEPXHOCTh TMpu3Mbl. [lapamnenenunen,
NPsIMOYTOJIBHBIN TapajulelienuIle] W €ero cBoucrBa. llupamupa: n-yronpHas mnupamuia, TPaHU U
OCHOBaHHUE MUpaMubl; 00KOBas U MOJIHASI TOBEPXHOCTh MUPAMU/IBI; PABUIIbHAS M YCEUEHHAS TUpaMUA.
ONEMEHTHI ITPU3MBI U TupaMubl. [IpaBuibHbIE MHOTOTPAaHHUKH: TIOHATHE MMPABUIBHOTO MHOTOTPAHHHKA;
MpaBWibHAs NPU3Ma W IPaBWIbHAs NHUPAMHUAQ; NPABWIbHASA TPEYrOJbHAsl NUPAMHIA U IPABUIIbHBIN
reTparap; KyO. IlpencraBieHue O NMpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3p, AOJAEKAAP U HKOCABID.
CeueHus IpU3MbI U TUPAMU/IBI.

CummMmeTrpusi B IMPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENBHO TOUYKH, MPSAMOM, IIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B IUPAMUIAX, TAPATIIETETUIIEIAX, IPABUIIBHBIX MHOTOIPAaHHUKAX.

Boruncnenue 371€MEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yriasl. [lmomaas OOKOBOI
TOBEPXHOCTH M TIOJIHOM IMOBEPXHOCTU MPSMOW MPHU3MBI, IUIOMIAIb OCHOBAaHUU, TeopemMa O OOKOBOIA
MOBEPXHOCTH TpsiMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIHHOM
MUPaMUJIbI, TEOpeMa O IUIoWaau yceu€éHHoW mnupamuibl. llonstue 06 o00béme. OOBEM NHUpaMUIBI,
PU3MBI.

[Tono6usie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIy IUIOMIAISIMU TMOBEPXHOCTEH, 00BEMamMu
MOJJOOHBIX TETI.

11 KJTACC

TeJia BpaleHus

[unuuapuyeckass  MOBEPXHOCTh,  OOpa3yloliue  [MWIMHAPUYECKOW  TMOBEPXHOCTH,  OCh
[WIMHIPUYECKON ToBepXHOCTH. L{umuuap: ocHoBaHMs W OOKOBask MOBEPXHOCTh, 0Opa3yrolias U OCh;
IJTOIIA/1b OOKOBOM U MOJTHOM MOBEPXHOCTH.



Konunueckasi moBepxHOCTb, 00pa3ylolue KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTH. KOHyc: OocHOBaHME M BepIIMHA, 00pa3yolias M OCh; IJIOMAAb OOKOBOM M IOIHOM
IOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylomire 1 BbICOTa; OCHOBAHMS U OOKOBAsI IOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, TuaMeTp; MIOoNaab MOBEpXHOCTH cdephl. BzanmHoe pacnoiokeHue
cepbl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe; iomaas chepol.

N3o0pakeHue el BpallleHus Ha MJI0CKOCTU. Pa3BEépTka 1uInHIpa U KOHYca.

KomOuHanuu Tten BpallleHHss U MHOTOTPAHHMKOB. MHOTOTpaHHHUK, OIMUCAHHBIM OKOJIO C(]epbl;
cdepa, BicaHHasi B MHOTOTPAaHHUK, WM TEJIO BPAICHUSI.

[Tonsitue 06 o0vEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. TeopemMa 00 00bEME MPSIMOYTOJIBLHOTO
nmapasuienenurena u cienctsus u3 He€. O0bEM numuHApa, Konyca. O0bEM mapa u miomajb chepsl.

[logoGHbie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXIY IUIOMIAISAMH MOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX TEI.

Ceuennss mwinHApa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CE€YEHUs KOHyca (mapajuieibHOE
OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIMHY ), CEUCHHUS 11apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B mpocTpaHcTBe. ClIOkKEHUE U BBIUYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha yucio. Pa3noxeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopaM. lIpaBmio mapamnenenunena.
Pemenue 3agay, CBSI3aHHBIX C MPUMEHEHUEM IIPABUII JACUCTBUU C BeKTOpaMu. lIpsmoyronpHas cucrema
KOOpaMHAT B npocTpaHcTBe. Koopaunatel BekTopa. IIpocreiimne 3a1aun B KOOpAUHATAX. YTOJ MEXKIY
BekTOpamu. CKalsipHOE MPOU3BEICHNE BEKTOPOB. BrluncieHne yrioB Mex 1y MpsSMbIMU U TUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBINA METOJT TPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE  PE3yJIbTaThl  OCBOCHUS MpOTpaMMbl  ydeOHOTO mpeamera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'pa:xknanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TMO3UIMU OOYYaIOIIETocs KaK aKTUBHOI'O W OTBETCTBEHHOTO
4jeHa POCCHICKOTo O0O0IlecTBa, MPEACTABICHHUEM O MAaTEMaTUYECKHX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBICHUH, MPOIIEAYP TPAKIAHCKOTO 001ecTBa (BRIOOPHI, OMPOCHI U TP.), YMEHHUEM
B3aMMOJICHCTBOBATH C COIIMAIIbHBIMUA MHCTUTYTaMHU B COOTBETCTBHH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO POCCHUMCKON TIpakAaHCKOM WIEHTUYHOCTH, YBaXXEHUS K MPOLUIOMY H
HACTOSIILIEMY POCCUHMCKOM MAaTEMATHUKH, LUEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUAM POCCUUCKHX
MATEMaTUKOB M POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO ATUX JOCTHMKEHUU B JPYTHX
HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapona; C(POPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, 3TUUYECKOrO IMOBEJECHHUS, CBSI3AHHOIO C MPAKTUYECKUM IMPUMEHCHUEM JIOCTHXKEHHUN HAYKU W
NeATeNTbHOCTBHIO YUEHOT0; OCO3HAHUEM JTUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHMEM K MHpPY, BKIIOYAs 3CTETUKY MaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3ajad, pEIICHUH, pacCyXJACHUN; BOCIHPUUMUUBOCTHI0O K MATEMATHYECKUM aCIEKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA.

Puznyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHUSI NMPUMEHSTh MaTeMaTUYECKHE 3HAHHUS B HHTEpecax 3/0pOBOTO U
Oe30macHoro oOpasza *U3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO (310pOBOE MHTAHME,
cOaaHCUPOBAHHBIA PEXKHUM 3aHATUN W OTIbIXA, PEryJsipHas (pu3ndeckas aKTUBHOCTH); (PU3UUECKOTO
COBEPLICHCTBOBAHUS, IIPH 3aHATUSIX CIOPTUBHO-030POBUTEIBHON IESATEIBHOCTHIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYydy, OCO3HAHMEM ILIEHHOCTU TPYIOJIOOUs; MHTEPECOM K Pa3iIUYHbIM cdepam
npoecCuOHaNBHON JIESATEIBLHOCTH, CBS3aHHBIM C MATEMaTUKOM HM €€ NPWIOKEHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIM BBHIOOp Oymymied mpodeccun W peanu30oBhIBATH COOCTBEHHBIC >KU3HEHHBIC
IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHUI0O U CaMOOOpa30BaHUIO HA
MPOTSKEHUM BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUUYECKUX 3a/1ad
MaTEeMaTUYECKOM HANpPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIIMTAHHUE:

C(OPMHUPOBAHHOCTBIO  JKOJOTUYECKONW  KyJNbTYphl, TOHHMMAHUEM  BIHSHUS  COIMAIBHO-
YKOHOMUYECKHX TPOIIECCOB HA COCTOSTHUE MPUPOJIHON M COIMATBHOU Cpejibl, OCO3HAHUEM TJIOOAIBHOTO
XapakTepa SKOJOTMYECKUX MpOoOJieM; OpUEHTalMeld Ha NPUMEHEHUE MATeMaTHYeCKUX 3HAaHUM s
peleHus 3a7a4 B 00JIACTH OKPYXKaIoIIeH cpe/ibl, MJIaHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOKHBIX
MOCJIEACTBHUM JJIsI OKPYKAOIIEN CPEJIBL.

I{eHHOCTH HAYYHOI'O NO3HAHMS:_

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd U OOIIECTBEHHOW NPaKTUKW, NMOHUMAaHHEM MaTEeMAaTHYeCKOW HayKh Kak c@epbl 4YeI0BEUYECKOM
NIESITEIbHOCTH, ATANOB €€ Pa3sBUTUS W 3HAYMMOCTH JJISI PA3BUTHUS LHUBUIIM3ALMM; OBJIAJICHUEM SI3BIKOM



MaTeMAaTUKH M MaTeMaTH4YECKOU Ky.l]BTprﬁ KakK CpC€aACTBOM IIO3HAHUA MHpPA, TOTOBHOCTBHIO
OCYHICCTBJIATL IIPOCKTHYIO U UCCIICAOBATCIbCKYIO ACATCIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Ppe3yJabTaThl OCBOCHHS TMpOrpamMMbl yueOHOTo Tmpeamera «MaTemaTuka
XapaKTEepU3yIOTCS OBJAJCHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OCUCMEUAMU, YHUBEPCANbHbLMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCAIbHLIMU Pe2YIAMUBHIMU OelUCMBUIMU.

1) Vnusepcanvnvie no3naeamenwvuvie Oeticmsus, obecneuugaom @Gopmuposanue 6a308blx
KOCHUMUBHBIX Npoyeccos odyuaowuxcsi (0ceoeHue Memooo8 NO3HAHUSL —OKPYHICaAIoUue2o Mupa,
npuUMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX onepayul, yMmeHut pabomams ¢ ungopmayueii).

ba3zoBble 1ornyeckue AecTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPH3HAKKM MAaTeMAaTHUYECKUX OOBEKTOB, MOHATHH,

OTHOIICHUN MEXAY TMOHATUAMH, (OPMYIUPOBATH OIPEACIICHUS TOHATHHA, YCTaHABIIUBAThH

CYIIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMKA, OCHOBAHUS JJisi 00OOIIECHUS U CPABHEHUS, KPUTEPHUH

IIPOBOJIUMOTO aHAJIN3a;

BOCIIpUHUMATh, (GOPMYJIUpPOBATh M MPEOOPa30OBBIBATH CYXKJICHHS: YTBEPAUTEIBHBIE W

OTpHULIaTENIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHbIC,

BBISIBIIATH MAaTEMATHIECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MMPOTHBOPEYHS B (DaKTax, JaHHBIX,

HAOJIIOICHUSIX U YTBEPXKICHUSX; TpeasiaraTh KPUTEPHUH JIJIsl BBISBICHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEUHH;

JeNaTh BBIBOABI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX UM WHIYKTHBHBIX

YMO3aKIIFOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOATEIHLHO JIOKa3aTelIbCTBA MAaTEMATHUECKUX YTBEPKICHUN (TPSMBIE W OT

NPOTMBHOIO), BBICTPAWBATh AaAPryMEHTAIMI0, TPUBOJUTH TPUMEPHl U  KOHTPIPUMEPHI;

000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOMpATh CcHoco0 pemieHus y4eOHOM 3aiaud (CpaBHMBATh HECKOJIBKO BapUaHTOB pPEIICHMUS,

BbIOMpaTh HanbosIee MOAXOIAIIUN ¢ YUETOM CaMOCTOSITEILHO BbIJCIICHHBIX KPUTEPUER).
ba3oBrble ucciaenoBareJbcKue JeHCTBUA:

UCIIOJI30BaTh BOIMPOCHl KaK MCCIEIOBATENIbCKUA HWHCTPYMEHT TO3HAHUS;, (HOPMYIUPOBAThH

BOIPOCHI, (DUKCUPYIOIIME MPOTUBOPEUHE, MpPoOJieMy, yCTaHABIMBaTh HCKOMOE U JaHHOE,

dbopMupoBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHUE;

MIPOBOAUTH CAMOCTOSITENILHO CIJITAHWPOBAHHBIA 3KCIIEPUMEHT, UCCIEIOBAHUE MO YCTAHOBICHUIO

O0COOEHHOCTEM MAaTeMaTH4eCKoro OOBEKTa, SBICHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH

MeXITy 00bEeKTaMu, SIBJICHUSIMU, TTPOLIECCAMU;

CaMOCTOATENbHO (popMylMpoBaTh O0OOUIEHUS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO

HaOJI0JICHNS], UCCIIEOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U

000011IeHNI;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCa, a TaK¥KE BBIABUTATH MPEANOJIOKEHUS O €ro

Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmeii:

BBISIBIIATH JeUIIATHI WH(POPMAIUH, AAHHBIX, HEOOXOAUMBIX JUISI OTBETA Ha BOMPOC H ISl
pEIIeHUs 3a7a4H;

BbIOMpPATh HHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHAIU3UPOBATH, CUCTEMATU3UPOBATh
Y MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (DOPM TPEICTABICHUS;



CTPYKTYpPUPOBAaTh HH(OpPMALIMIO, MPEACTABIATh €€ B pa3IuyHbIX (OpMax, HILTIOCTPUPOBATH
rpaduyuecky;
OIICHUBATh HAAEKHOCTh MH(DOPMAITUHU TI0O CAMOCTOSITENHHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vuusepcanvhvie KOMMYyHUKamueHvle Oelicmeus, obecneuusarom  cOOpMUPOBAHHOCHb

COYUANBHBIX HABLIKOE 00YUaAOUUXCAL.

Oo0wenue:
BOCIIPUHUMAThL U (POPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU U LIEJISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOI TOUYKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHS IO X0y PEILCHHUS 3a]1a4yi, KOMMEHTUPOBATh MOJTYyUYECHHBIN pe3yJIbTarT;
B XoAe OOCYyXJeHHUs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI,
periaeMoi 3aJayu, BBICKA3bIBaTh WJIEW, HAIICJICHHBIE HA MOUCK PEIIEHHUS; COMOCTAaBJISATH CBOU
CYXXJICHUSI C CYXXJICHUSIMU JPYTUX YYAaCTHUKOB JMaliora, OOHAPYKHUBATh Pa3jiUuue U CXOJICTBO
MO3UIINI; B KOPPEKTHOH (hopme PopMyITHpOBATH PA3HOTIIACHSI, CBOU BO3PAKCHHUS;
NPEACTABIATh pE3yJIbTaThl PEUICHUA 3a7adyd, OSKCIEPUMEHTa, MCCIEA0BaHUsA, MPOEKTA;
CaMOCTOATENbHO BbIOMpATh (hOpMAT BHICTYIJICHUS C YUETOM 3aJ1ay PE3EHTAIMU U 0COOEHHOCTEM
ayAUTOPUH.

CoTpyaHu4ecTBO:
NOHMMAaTh W WCIOJIb30BaTh TMPEUMYIIECTBA KOMAHJAHOW W WHAWBUAYAIBbHOW pabOThI TpH
pemieHny y4eOHBbIX 3aja4y; MPUHUMATh IIeJIb COBMECTHOM JESTENbHOCTH, IIAHUPOBATH
OpraHU3allii0 COBMECTHOW paboThl, pacmpeiessaTh BUIBI pabOT, JOTOBApUBATHCSI, OOCYKIATh
MIPOIIECC U Pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYIIIOBEIX popMax pabOThI (00CY)aeHUSI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbD»
U WHBIC); BBHIMOJHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATH CBOM JEHCTBUA C JAPYTHMH
YJIeHaMH KOMaHJbl; OIEHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPHSIM,
c(hopMyIHPOBAaHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Vuusepcanvuvie pezynamuenvie Oeiicmeus, obecneuusarom QoOpmMuposanue CMbiCI08bIX

YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:
COCTAaBJISITH IJIaH, AITOPUTM PEUICHUS 3a]1a4M, BBIOUPATh CIIOCO0 pelIeHus ¢ yUETOM
UMEIOIIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb:
BJIQJICTh HABBIKAMH II03HABATENHbHON pedJeKCUM KaK OCO3HAHHWS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJAETh CIOCOOAMHU CaAMOIIPOBEPKH, CAMOKOHTPOJIS
MpoIiecca 1 pe3ysbTara pelieHrus MaTeMaTuuecKoi 3a1auu;
NPEABUNIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh TIPU PEIICHUH 3aJlauyd, BHOCHUTH
KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWJECHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEM;
OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEIU U YCJIOBUSAM, OOBSICHATh MPUUUHBI JTIOCTHKECHUS WU
HEJIOCTUKEHUSI pe3yJIbTATOB ACSATEILHOCTH, HAXOAUTh OIMKMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

IHPEAMETHBIE PE3YJ/IBTATDBI
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OnepupoBaTh NOHATUSAMHU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX MPU PEIICHUH F€OMETPUUYECKHX 3a/1ay.

OnepupoBath NOHATUAMMU: NAPAJUIETIBHOCTD U NEPIEHAUKYJIIPHOCTh NPSIMBIX U INIOCKOCTEH.

KnaccuguimpoaTs B3aMMHOE pacloioKEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath MOHATUSMU: JBYTPAHHBIN YTroJl, TpaHU JBYTPAHHOTO yria, peOpo ABYTPAHHOTO YIJIa;
JIMHEWHBINA YIOJI ABYIPAHHOIO YIJla; IpagyCHas Mepa IBYTPaHHOTIO yIJla.

OnepupoBaTh MOHSITUSMHU: MHOTOTPAaHHUK, BBIMYKJIBI M HEBBITYKJIbIH MHOTOTPAHHUK, 3JE€MEHTHI
MHOTOI'paHHUKA, PABUIbHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (NHpaMHuAa; MOpHU3Ma, MPSIMOYTOJbHbIN
nmapasesnenume, Kyo).

KinaccudgunmpoBath MHOTOTpaHHHUKH, BBIOMpas OCHOBaHMS Ui KiaccUUKAUMU (BBITYKJIbIC U
HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPaBUJIbHBIE MHOTOTPAHHUKHU; TIPSMbIE W HAKJIOHHBIC MPU3MBI,
nmapaJiieenuIeibl).

OneprpoBatTh MOHIATUSAMHU: CEKYLIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONb3YS METO/ CJIEIOB.

CtpouTh ceueHHUs] MHOTOTPAHHUKOB METOOM CIIE€JIOB, BHIOIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarte 3amaum Ha HaxOXXJEHHWE TEOMETPUUYECKUX BEIMYMH IO OO0pas3laM WM alropuTMaM,
PUMEHSS W3BECTHBIC AHAJUTUYECKUE METOJAbI IPU PELICHUHM CTAHIAPTHBIX MATEMAaTUYECKUX 3a7ad Ha
BBIYMCJICHUE PACCTOSIHUI MEXIY ABYMsI TOUKaMH, OT TOUYKH JIO MPSIMOM, OT TOYKU 0 IIOCKOCTH, MEXKIY
CKPEIIUBAIOUIUMUCS MTPSIMBIMHU.

Pemarp 3amaun Ha HAaXOXXJIEHHE T'E€OMETPHUUYECKHX BEJIWYMH MO 00pas3liaM WIH alropuTMawm,
PUMEHSS W3BECTHBIC AHAJUTUYECKUE METOJbl MPU PELICHUHM CTAHIAPTHBIX MATEMAaTUYECKUX 3a7ad Ha
BBIUHUCIICHUE YIJIOB MEXAY CKPEIIMBAIOMIMMUCA MPAMBIMH, MEXAY MPSAMOW U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, ABYTPAHHBIX yTJIOB.

Boruucnsate 00bEMBI M IJIOIIAJM TMOBEPXHOCTEM MHOIOIPAHHUKOB (MpU3Ma, MNUpamMuia) C
MPUMEHEHHEM (OPMYJ; BBIYUCISATH COOTHOIICHHS MEXAY IUIONIAIMH TIOBEPXHOCTEH, OO0BEMaMu
MOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IMPOCTPAHCTBE; LIEHTP, OChb U IUIOCKOCTb CHMMETPHH;
LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCKUX (PUrypax, mpecTaBICHHYIO Ha YePTEkKax U pUCyHKaX.

[IpumensaTy reomerpuyeckue (HaKThl JUIsl PEHICHUS] CTEPEOMETPUYECKUX 3aj]ad, MPearnoiaraioimx
HECKOJIbKO I111ar0B PEUICHUs, €CJIM YCIOBHS MPUMEHEHHMS 3aJ]aHbl B SIBHOU (popMe.

[IpumeHsATh MpoCTeHIlIne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI
[PU PELICHUH CTEPEOMETPUUYECKHX 3a/1ay.

[IpuBOIUTH MpPUMEpPHl MAaTEMAaTHUUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KU3HH, PACIIO3HABATEH
POSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsATh MOJTy4YEHHbIE 3HAHUSI Ha MPAKTUKE: aHAIM3UPOBATH PEANbHBIE CUTYAllMH U PUMEHSTH
M3yYEHHBIE TMOHATUS B MPOLECCE IMOMCKAa PElIeHUS MaTeMaTUYeCKH CPOPMYIHPOBAHHOM MPOOJIEMBI,
MOJIEIMPOBAaTh pPEAJbHBIE CUTyallMd Ha S3bIKE TI'€OMETPUH, HCCIEI0BAaTh IHOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHUH W TeOopeM, ammapara aireOpbl; pemiarh MPaKTUYECKUe
3a]1a4M, CBA3aHHbBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEIMYHH.
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OnepupoBaTh NOHATHUAMH: I[IIMHAPUYECKAs TMOBEPXHOCTh, O0Opa3ylolye IUIMHIPUICCKOH
TOBEPXHOCTH; IWIIMHJIP; KOHUYECKas MOBEPXHOCTh, O0Opa3yrolne KOHHYECKOW IMOBEPXHOCTH, KOHYC;
ceprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (MUJIXHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYUEHHUSI TEJI BPAIIICHHUS.

KinaccudunmpoBaTh B3auMHOE pacrionokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBAHHUE IIAPOBOTO CII0SI, BEICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucisate 00BEMBI M IMJIOIMIAMXM TOBEPXHOCTEH TEJ BpalIEHUS, TEOMETPUYECKUX Tel C
nMpUMeHeHUeM (opMYyII.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy W OINMCAHHBIA OKOJO cepsl;
cdepa, BrcaHHas B MHOTOTPAaHHUK WJIA TEJIO BPAIEHUS.

BBIYuCISITS COOTHOMICHUS MEXKTY TUTONIAISIMH MIOBEPXHOCTEH U 00bEMaMu MOJOOHBIX TETI.

N3obpaxats u3ydaembie GUTYPHI OT PYKH U C IPUMEHEHHEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrInmonHATh (BRIHOCHBIC) TJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJ BpallCHUSI.

W3Bnekath, WHTEPNPETUPOBATH H MpeoOpa3oBhIBaTh HWH(MOpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUUECKUX (PUrypax, mpeCTaBICHHYIO Ha YePTEkKax U PUCYHKAX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BEITIOTHATE ACHCTBUS CIIOKCHHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHUCIIO,
OOBSCHATH, KAKUMHU CBONCTBAMH OHU 00JI1aafOT.

[IpuMeHSTh IPaBUIIO MapajuIeIenUIe a.

OnepupoBaTh MOHATUSAMH: JCKAPTOBBI KOOPJIMWHATHI B TMPOCTPAHCTBE, BEKTOpP, MOMAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXJIYy BEKTOpaMH, CKaJIsIpHOE IPOU3BEICHHUE
BEKTOPOB, KOJUTMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOPOB M TIPOM3BEACHHE BEKTOpPAa HA YHCIO, YrOJd MEXKIYy BEKTOpaMH,
CKaJISIPHOE TIPOU3BEJICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHECHUEM B JICKAPTOBOM CHCTEME KOOPJIMHAT.

[IpumeHsaTh TeOMeTpUUeCKUe (PaKThl ISl PEIICHHUS CTEPEOMETPUUECKUX 3aj]1ad, MPeAroJiararolmx
HECKOJIBKO IIIaroB PEIICHUS, €CIIM YCIIOBHS MPUMEHEHHS 3aJ]aHbl B SIBHOU (hopMe.

Pemiats npocreifiiie reoMeTpuYecKue 3a/1aud Ha MPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1A.

Pemate 3amaun Ha J0KA3aTEILCTBO MATEMAaTUYECKUX OTHOIIEHUN W HAXOXJEHHUE T€OMETPUUYECKUX
BEJIMYMH IO o0paslaM WM aJlropuTMaM, MPUMEHSSI W3BECTHBIC METOAbl IPH PEIIEHWU CTaHIAPTHBIX
MaTEeMaTUYECKUX 3aj1ay.

[IpuMeHATh MpOCTEWIMe MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI
IPY PEIICHUH CTEPEOMETPUUECKIX 3a/1a4.

[IpuBoANTH TPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE M KU3HHU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsATh MOTydYeHHbIC 3HaHWS Ha TPAKTUKE: aHAIM3UPOBATHh PEANbHBIC CUTYallMH ¥ TIPHUMEHSTH
M3yYCHHBIE TIOHATHUS B TIPOIECCE TMOMCKA PEIICHUS MaTeMaTH4ecKH CHOPMYITHPOBAHHON MPOOJIEMBI,
MOJICTUPOBATh pEalbHBIC CUTyallMd Ha S3bIKE TEOMETPUH, HCCIEIOBATh MOCTPOSHHBIE MOJEIH C
HCII0JIb30BAHHEM TI'€OMETPHUUYSCKUX TOHSATHM M TEOpeM, ammapara ajareOpbl; peliath MPaKTHYECKHE
3a]1a4M, CBSA3aHHbBIC C HAX0XKJICHUEM I€OMETPUIECKUX BEIIMUMH.
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PaCCTOSAHUA U YTJIbI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Bcero

10

12

12

10

11

68

Koan4yecTBo 4acoB

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

JuexkTpoHHbIe (HU(PpOBLIE)
o0pa3oBaTe/bHbIE Pecypchl



11 KIIACC

Ne
n/
n

OBIIEE KOJIMYECTBO

HaunmenoBanue
pa3aesioB U TeM
NporpamMmbl

Tena BpaieHus
OO0BEMBI TEl

Bexkrops! n
KOOPJMHATHI B
IIPOCTPAHCTBE

IToBTOpEHME,
0000111eHNE,
cucreMaTu3sanus
3HAHUM

YACOB I10
[NPOTPAMME

KoanyecTBO 4acos

Bcero

12

10

34

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

JuexkTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTejibHbIE PecypcChl






ITOYPOYHOE INIAHUPOBAHUE
10 KITACC

Ne

~

KoaudecTBO 9acoB

Tema ypoka KoHnTpoabHbIe
Bcero
padoThI

OCHOBHBIE IOHATUS

CTEPEOMETPHUU: TOYKA,

npsiMasi, INOCKOCTb,

npoctpanctso. [IpaBuna
n300pa’keHNs Ha PUCYHKAX: 1
M300paXeHMsI IIIOCKOCTEH,
MapaJuIeITbHBIX TPSIMBIX

(OTpe3KoB), cepeaHbI

oTpe3Ka

Ilonstus: MNEPECCKArOMNECCA
IIJIOCKOCTH,
MEpCCCKArOIIUCCH IpsAMas 1
IJIOCKOCTh

ITonsTHA: nepecekarommecs
IUIOCKOCTH,
nepeceKaroImecs npsmas u
IJIOCKOCTh

3HaAKOMCTBO C
MHOTOTpaHHHKAMH,
n300pakeHUe
MHOT'OI'PaHHHKOB Ha
pPHUCYHKaX, Ha
MPOSKIIMOHHBIX YePTEkKaAX

HauanbsHble cBeeHUS O
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOJAEIIH.
CeueHust MHOTOI'paHHUKOB

IIpakTH4eckne
padoThI

JlaTa
U3YyYeHUs

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



HaganpHbIe cBegeHUS O
KyOe u mupamuie, ux
Pa3BEPTKU U MOJEIIH.
CeueHrs MHOTOTPaHHUKOB

ITonstre 00
aKCHMOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

IToustre 00
AKCHOMAaTUYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH H
CJHENCTBUSA U3 HUX

[Tonstre 00
AKCHOMATHYECKOM
MOCTPOCHHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CJICACTBHUA U3 HUX

ITonstre 00
aKCHMOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

B3auMHoe pacnonoxeHnue
IIPSIMBIX B IPOCTPAHCTBE:!
NIEPECEKAIOIINECH,
NapajuIeIIbHbIE U
CKPEIMBAIOIINECS TPSIMBbIE
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[TapanneabHOCTh MPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE:
NapasiebHbIE IPSMbIE B
MPOCTPAHCTBE;
[apajuIeIbHOCTb TPEX
MIPSIMBIX

ITapannenbHOCTb NPSMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamienbsHOCT IPSIMOU U
IIJIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMHA
CTOpOHaAMH

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

ITapamiensHOCTD
IIJIOCKOCTEM: IapaJljIe/IbHbIE
IUIOCKOCTH

CaoiicTBa napamuieabHbIX
IJIOCKOCTEMN

IIpocreiimue
IIPOCTPaHCTBEHHBIE (PUTYPHI
Ha IUIOCKOCTHU: TETPa’JIp,
KyO, apaienenume;y

[ToctpoeHue ceueHui

[TocTpoeHue ceueHui



KonTponbnas padota no
teme "[IpsMble 1 MITOCKOCTH
B ITPOCTPAHCTBE.
[TapaniensHOCTh MPSMBIX U
mIockocTei"

[lepieHAMKYASPHOCTH
MPSIMON U TIOCKOCTH:
MEePIEeHIUKYISIPHbIE
MpsIMbIE B IPOCTPAHCTBE

[Ipsmbie napaienbHbIE U
NEPIEeHIUKYISPHBIE K
MIOCKOCTH

HpHMBIe mapaiyiCJIbHbIC U
NEPNCHAUKYIISIPHBIC K
IJIOCKOCTH

[Tpuznak
NEPIEHANKYIIAPHOCTH
IIPSIMOM U IUIOCKOCTHU

IIpusnax
NEePIEHAUKYIISIPHOCTH
IIPSIMOM U IUIOCKOCTH

Teopema o ipsimoit
NEPIEHANKYIISIPHON
IUIOCKOCTH

Teopema o psimoit
NEePIEHAUKYISIPHON
IUIOCKOCTH

Teopema o npsimoit
MEePIEHAUKYISIPHON
IUIOCKOCTH

Ilepnenpukymnsap u
HAKJIOHHBIC: PACCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IPSAMOH 10



IIJIOCKOCTHU

[lepnienaukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 MIJIOCKOCTH,
paccTositHue OT NMPSIMOM 10
MJIOCKOCTH

Ilepnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT MPSIMOM 10
IUIOCKOCTH

Ilepnennukynsp u
HAKJIOHHBIC: PACCTOSIHUE OT
TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT NPSIMOM 10
IUIOCKOCTH

VYIi1bl B IPOCTPAHCTBE: YroJl
MEXIy NPsMOH U
IUIOCKOCTBIO

JIByrpaHHslii yro,
JIMHEWHBIN yromi
JIBYTPaHHOI'O yTJIa

JIByrpaHHslii yrou,
JIMHEWHBIN yromi
JIBYT'PaHHOI'O yTJia

[lepnenauKyISIPHOCTH
MJIOCKOCTEM: TPU3HAK
MEePHEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

[TepneHAUKYISIPHOCTD
MJIOCKOCTEH: MpU3HAK
MEePHIEHANKYISIPHOCTH ABYX
IIOCKOCTEH
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[TepneHUKYISAPHOCTD
MJIOCKOCTEH: MpU3HaK
MEePHEHANKYISIPHOCTH ABYX
IIOCKOCTEH

Teopema o Tpéx
HEePIEeHIUKYIIpax

Teopema o Tpéx
MEePIEHINKYIIApaxX

Teopema o Tpéx
MEPIEHINKYIIApaxX

KonTponbnas padota no
TeMaM
"IlepneHUKyYJISIPHOCTH
MPSAMBIX U MJIOCKOCTEN" U
"YTipl MEXKAY IPSIMBIMU U
I0CKOCTSIMU"

[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE JJIEMEHTHI
MHOTOTPaHHUKA, BBIITYKJIBIE
W HEBBIITYKJIbIE
MHOTOTPaHHUKU; Pa3BEPTKA
MHOT'OTPaHHHUKA

[Tpusma: n-yronpHas
[IpU3Ma; FpaHu U OCHOBAHUSA
[IPU3MBIL; IIpsAMast U
HaKJIOHHAaA HpI/I?,MI)I;
OOKOBas U IOJIHAs
HOBerHOCTB HpI/I3MBI

[Tapannenenurnen,
MPSIMOYTOJIbHBIN
napajuieJIenunes] 1 ero
CBOIiCTBa

HI/IpaMI/I,I[aZ Nn-yroJibHas



nUpaMuia, TPaHu U
OCHOBAHHE TTHPAMHU/IBI;
OOKOBas M IOIHAS
MOBEPXHOCTh MTUPAMHU/IBI;
NpaBUJIbHAS U yCCUEHHAS
nUpamMua

IIpaBunbHBIE
MHOTOTPaHHUKU: TIOHATHE
IIPaBUJIBHOTO
MHOTOTpaHHHKA;
MpaBWJIbHAS MIPU3Ma U
IIPaBWJIbHAS TUPAMM/IA;
IIPABWJIBHAS TPEYTOJIbHAS
NMPaMKJIA U IPABUIIbHBIN
TeTpa’ip; KyoO

IIpencrasnenue o
IMPpaBUJIbHBIX
MHOT'OTpaHHMKaX: OKTa’p,
JOJIEKAd P U UKOCADIP.

CummMmertpust B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIbHO TOYKH,
MPSMOM, TITIOCKOCTH.
DJeMEeHThl CHMMETPHUU B
nUpaMuIax,
napajuleJenumne1ax,
MpaBUJIbHBIX
MHOTOTpaHHHUKaX

Beruncienue aeMeHToB
MHOT'OI'PaHHHUKOB: pEOpa,
JIMaroHalH, yTIIbl

[Tnomane 0OKOBOM
MOBEPXHOCTHU U MOJTHON
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IIOBEPXHOCTHU NPAMOKN
IIPU3MBI, IUIOLIA/b
OCHOBaHHUH, TEOpeEMa O
OOKOBOI TOBEPXHOCTH
IIPSIMOM TIPU3MBI

[Tnomane OOKOBOM
MOBEPXHOCTH U
MOBEPXHOCTH MPABUIBHOM
MUPAMHUIBL, TEOPEMA O
IJI0Ia A OOKOBOI
MTOBEPXHOCTU yCEUEHHON
TTUPAMH/TBI

KonrponbHas padora no
teMe "MHororpaHHuku"

[Tousatie 006 00BEME

O0BEM TpaMuIbI

O0BEM TpaMuIbI

O0BEM TpaMuIbI

O0BEM TpaMuIbI

O06BEM pU3MBI

OO6BEM pU3MBI

OO6BEM PU3MBI

KonTponbhas pabota no
teMe "O0BEMBI
MHOTOTPaHHUKOB"



[ToBTOpeHmE, 0600IIEHNE
CUCTEMAaTHU3aLMsl 3HAaHU.
ITocTpoeHue ceuenut B
MHOTOTpaHHHUKE

[ToBTOpEeHME, 0000IIIEHNE
CHCTEeMaTH3allys 3HAHHIA.
Beruucnenue paccTosHUMN:
MEXTy IBYMsSI TOUKaMHU, OT
TOYKH IO MPSMOM, OT TOUYKH
JI0 TIJIOCKOCTH, MEKITY
CKPEITUBAIOIIMMHUCS
MPSIMBIMU

Nrtorosas KOHTpoOJIbHAS
pabota

[ToBTOpenue, o6o0IICHNE
CUCTEeMaTHU3anus 3HAaHUM.
Beruucnenue yrios: Mexay
CKPEIIMBAIOIINMUCS
MPSIMBIMU, MEXKTY MPSIMON U
IUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMU

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68



11 KIIACC

Ne
n

~

KoanuyecTBO 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoThI

Coepa u map: 1eHTp,
paguyc, Iuamerp;
IUIOLIAAb IIOBEPXHOCTH
cepsl

B3anmuoe
pacmosiokeHue chepol
Y TUTOCKOCTH;
KacarenbHasl INIOCKOCTh
K cdepe; mIomnaib
chepsl

N3o6paxenue chepsl,
[1apa Ha IIOCKOCTH. 1
Ceuenus mapa

Hunuuapuueckas

MIOBEPXHOCTb,

oOpa3yrorue

HUAJIUHAPUYECKOU 1
MOBEPXHOCTH, OCh
HWIAHAPUYECKON

MTOBEPXHOCTHU

[Hunuaap: oCHOBaHUS U
OOKOBasi TOBEPXHOCT,
o0pa3yrolas 1 ocbh; 1
II0IIaah OOKOBOM U

MOJIHOM OBEPXHOCTHU

N3o6paxenune 1

IIpakTH4eckue
padoTbI

JlaTa
U3YYeHUS

JIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



LWIMH]pA Ha
miaockocTy. Passéprka
nuuHapa. Ceuenus
LWIMHIpA
(TITOCKOCTHIO,
MapayieIbHON UIn
MEePHEHAUKYIISIPHON
OCH IHJIMHJIPA)

Konunueckas
MTOBEPXHOCTb,
oOpasyrommue
KOHUYECKOU
IOBEPXHOCTH, OCh U
BEpILINHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIHMHA, 00pa3yroImas
1 OCh; IJIONIA/Ib
OOKOBOM U MOJTHOM
MOBEPXHOCTH

VY ceu€HHBIN KOHYC:
o0pa3yrolue u BhICOTA;
OCHOBaHMS U OOKOBast
MOBEPXHOCTh

N300paxenune koHyca
HAa TJIOCKOCTH.
Pa3BépTtka konyca.
CeudeHust KOHyca
(TUTOCKOCTEHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MIPOXOASIIEH uepes
BEPILUHY)

KomOunauus ten



20

21

BpallICHUS U
MHOT'OT'PpaHHUKOB

MHOTOrpaHHUK,
OMHUCaHHBIN OKOJIO
cdepsr; chepa,
BIMCaHHAs B
MHOTOTPaHHUK WJIU B
TEJIO BPAILICHUS

[Toustue 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB TEN

O0BEM IUIMHIpA,
KOHyca

O0bEM mIapa u
IJI0IAb Chephl

[TomoOusbIe Tena B
MIPOCTPAHCTBE.
CooTHOLLIEHUS MEXKTY
[UIOMIAISIMHA
ITIOBEPXHOCTEH,
00BEMaMH MOTOOHBIX
Tl

KonTponbHas padbota
mo TemaM "Teia
BpamieHus" u "O0beMbl

n

TCI

Bekrop Ha mmockoct
B POCTPAHCTBE

Cioxenue u
BBIYUTAHUC BeKTOPOB

YMHOXEHHE BCKTOpPa
Ha 4ucCJio

Paznoxenue BCKTOpa



22

23

24

25

26

27

28

o TpéM
HEKOMILJIAHAPHBIM
BektopaM. [IpaBuio
napajuieenurena

Pemenne 3anay,
CBSI3aHHBIX C
MIPUMEHEHUEM TPABUII
JNEUCTBUN C BEKTOPAMHU

[IpsamoyronbHas
CHUCTEMa KOOpJAUHAT B
IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimune 3aga4yu B
KOOpJIHMHATAX

Yron mexny
BekTopamu. CkansipHoe
MIPOM3BEICHNE
BEKTOPOB

Beruucnenue yrios
MEXKIy NPSMBIMU U
IIJIOCKOCTSIMU

Koopaunartso-
BEKTOPHBIN METOJ IIPU
pelieHnn
Tr€OMETPUYECKUX 3a1a4

KounTponbnas pabota
o Teme "BekTopsl u
KOOPJAMHATHI B
npoctpaHcrae”

[ToBTOpEHME,
0000111€HUE U
CHUCTEeMaTHU3aIus
3HaHui. OCHOBHEIE
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burypsl, GpakThl,
TEOpeMBI Kypca

IIaHUMETpUN

IToBTOpEHME,
o0o01eHue u
crucTeMaTH3alus
3HaHUU. OCHOBHbIE
burypsi, hakTsl,
TEOpPEeMBI Kypca
IUTAHUMETPHUH

[ToBTOpEHME,
0000111eH1E U
cHCTeMaTH3amus
3HAaHUH. 3agaun
MJIAHUMETPUHU U
METObl UX PELICHUS

[ToBTOpEHME,
00001IeHHE U
cucreMaTrmni3anusia
3HaHUH. 3a7aun
l'IJ'IaHI/IMCTpI/II/I nu
METOAbI UX pemeHHs{

[ToBTOpEHME,
0000111eHNE U
CUCTeMaTH3alUs
3HaHU. OCHOBHBIE
burypsl, GpakThl,
TEOpEeMBI Kypca
CTEPEOMETPUH

Hrtorosast KOHTpOJIbHAS
pabora

[ToBTOpEHME,
000011IcHHE 1
CHCTEMAaTU3alHs
3HaHUH



OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






