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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JEJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JeHUs «OT TPOTHBHOIO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3aJ]a4, BCTPEUAIOUTIXCS
B peanbHOM xu3HM. OOyyaromuiics JODKEH  HAy4dduTbCs — ONPEIEsATh
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOMIISL.
OTOMY COOTBETCTBYET BTOpAsi, BBIYUCIHUTEIbHAS JMHUS B M3yUYEHHUU T€OMETPHUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCS YYHUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YrIyOJaEHHOTO U3YyUYCHHUS TEOMETPHH COCTOUT
B TOM, 4TO OOy4aronIfecs: He IPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero Gpusuke u nHpopMaTHke,
a TaKKe IOJIb30BAThCA TMOJYYCHHBIMH 3HAHUSIMU TIPU PEIICHUH TPAKTHUYECKUX
3azay.

CornacHo yueOHOMYy TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«UYeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronoxeHue To4YeK Ha npsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. JliinHa momanoi. MHoroyrosnbHuky. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKHM M HX cBoicTBa. [IpusHak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojabHUKa. BHEmHue yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOTO TPEYTOJbHHUKA, TPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OKpyxKHOCTH
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[ToHATHS OKPYKHOCTM M Kpyra. DJIEMEHTBl OKPYXHOCTH WU Kpyra: LEHTD,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE OKPYKHOCTH U
npsmoil. KacarenbHass M cekymiass K OKpYKHOCTH. OKpYKHOCTb, BIIMCAaHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrCa yIiia U CEpEANHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMcCTBa M npu3HaKku. [IpsmoyronbHas tpanenus. CpenHss JTUHUSA TPAIICLHH.

CpenHsass nUHUSL TPEYroJbHUKA. MeToJ yIBOCHUSI MEIHAHbl TPEYTrOJbHHKA.
Teopema 0 nepeceueHun MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETBIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomoodus. I[lpuznaku momoOus
TPEyroJbHUKOB. IIprMeHeHue nomo0usi THpU PELICHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBoWCTBa IUIOMIANEH TEOMETPUUECKHX (UTyp.
[Ipocreiimme GopMyIbl 7S IO TPEYTONIbHIKA, MapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMeHThbI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyrojibHUKa. Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO
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BrnmcanHble M LEHTpaJbHBIE YIUIBI, YTOJ MEXKIY KAacaTelIbHOM M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOcTel. O01Me KacaTeabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHrenc yriaoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynsl  npuBeneHus.  Pemenue
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBbl 1 Menenas. [lonsatue o romoreTru.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHoOCcTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW W
NpsAMBIX B KoopauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTH. ClOXEHHWE M BBIUUTAHHE BEKTOPOB — MpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TpOW3BEACHUE M  IpoeHupoBaHue. [IpuMeHeHue CKaIsIpHOTO
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IIPOM3BEAECHNS BEKTOPOB JUIsI HAxXOXACHUA JUIMH W yriaoB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOrOYroiapHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIUMCICHHUE JUIMH Iy OKpyKHocTed. llmomans kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasa cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX NPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX OTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTel HAYYHOTO MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :
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FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
mpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JAEITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTAX U SBJICHHUSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATh M XAPAKTEPHU30BATh CYILICCTBCHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;
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BOCIPUHUMATh,  (OPMYJIHpPOBaTH U  NPEOOPa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTelbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMM ¢ y4éToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpOBATh TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHSA:
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BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATH TIOJTYYEHHBINA PE3yIbTarT;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XKUBaTh Pa3IMUUe U CXOACTBO IMO3WIMN, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIB30BATh MPEUMYIECTBA KOMAHIHOW U MHAUBUAYaJIHHOU
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadyeCTBO CBOCTO BKJIaJa B OOMmMUWHA pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTHPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS pelIeHU (MHAMBHUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
penieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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OLICHMBAaTh COOTBETCTBHUE PE3yJbTaTa AEATEIBHOCTH MOCTABJIECHHOW LEIN U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XXaThb 3MOLMU IpPU H3yYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh HMOLMOHAIBHYIO OLEHKY PELICHHUs 3aa4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Pacno3sHaBaTh HM3yY€HHbIE TIE€OMETPUYECKHE (QUIYpBI, OINpPENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEXkKU MO YCIOBUIO 3ahaud. M3mepsATh JIMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IIPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aumn Ha Ki1eT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX IMApAJUIENbHBIX MPSAMBIX CEeKylled. Pemare npakrtudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.
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DopMynUpOBaTh ONMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U AuUaMeTpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTs MOHATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKUX 3a7aY.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K xoHnmy oOyueHus B 8 kiacce oOydaromuiics TOIYYHUT CJIEAYIOLIUE
peIMETHBIE PE3YJIbTAThI:

Pacrio3naBaTh OCHOBHBIE BHUIBl YETHIPEXYTOJBHUKOB, HX JIIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKUX 3a/1au.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopemMy O IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIs PELICHHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJbHUKOB. MIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK00ME B MPAKTUUECKHUX 33Jauax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monB3ysich, TA€ HEOOXOAWMO, KaIbKYJISITOPOM). 3HaTh OTHOIICHHE IUIOIIASH
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NOJOOHBIX (UTYp U MPUMEHATh NPU pEHIeHUH 3aaay. [IpuMeHATh MOoJydYeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tomp3oBaTeess Teopemoii [lmdaropa mis pemeHUs TEOMETPUUYSCKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JEJIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUH 3a]a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1y oOyueHust B 9 kj1acce oOy4aromuiics MOIyyuT CAEayIOIUEe MPEeIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE IUIOLIAAN, BIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

NmMers npeAcTaBiIeHHE O TOMOTETUH, IPUMEHSATh B IPAKTHYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN F€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O MPOU3BEIECHHMU OTPE3KOB XOpPIH, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO
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Kod¢¢uLMeHTa ¢ BO3pacTaHHeM U YObIBaHHMEM JHMHEHHOW (QYHKIUU. YMETb
pemaTte METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNApPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKIACHHUs IIEPECEYEHUU OKPYKHOCTEW M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPUEHTUpPOBaHHOM Momaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATH METox KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMU BEKTOPOB. YBEPEHHO I10JIb30BATHCSA
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTts npencrabieHue o 0asuce (Ha MI0CKOCTH). PackiiaibiBaTh BEKTOPHI O
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOIIECHUH. IIpUMEHATH IOJAy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspHOTO NPOM3BENECHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BEACHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U (pU3ndecKux 3agadax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHUS MPU
pEelIeHUN TPAKTUYECKUX 3a7ad. 3HATh MCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuid. [IpuMeHsATh NBUXKEHHUS TIJIOCKOCTU
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
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C MPUMEHEHHEM IMOAOOUS M TPUTOHOMETPUUECKHX (PYHKIHMHM (TOJB3YSCh, T
HEOO0XOMMO, KaJbKyJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
N3mepenue reoMeTpu4ecKux BEITUUYUH
2 TpeyronbHUKN 19 1
3 [TapannensHocTs. CymMMa yrioB 15 !
MHOT'OYTI'OJIbHUKA
4 [IpsAsMOyronbHBIE TPEYTOJIBHUKU 7
5 ['eomeTpuueckue HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 touek. [locTpoeHus ¢ MOMOLIbIO IUPKYIIS 18 1
U JIMHEUKU
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 10 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaunmeHnoBaHue pa3aejoB U TeM nudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
YeThIpEXYTroJIbHUKI 22 1
2 IInomann 16 1
IToxoOue 16 1
4 Teopema ITudaropa u Hauana 18 | 0
TPUTOHOMETPHUHU
5 VYrabl U 4eTBIPEXYTOIBHUKY, CBA3aHHBIC C 20 | 0
OKPYKHOCTBIO
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 10 1 0
3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Pemienue TpeyroapHUKOB 22 1 0
2 [Tonobue TpeyroabHUKOB 12 1 0
3 Meton KoopauHaT 10 1 0
4 BexTopsl 20 1 0
5 JlnvHa OKpY>KHOCTH U ILJIOIIAb Kpyra 16 1 0
6 JIBMOKEHUS IITIOCKOCTH 10 0 0
. [ToBTOpEHME, 0606meHPUIe, 12 1 0
CHUCTEMaTHU3aIlUs 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Hara undgpoBbie
Nen/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero H3YYeHUs o0pa3oBaTeJibHbIE

padoTshI padoThI pecypest

HcTopusi BOBHUKHOBEHUS U PAa3BUTUSA
FEOMETPUH 04.09.2023
HauanbHbie nmoHsTHS reomeTpun. Touka,
npsiMasi, OTPE30K, JIy4d 07.09.2023

Hauanbnsie nonstus reomerpun. Touka,
npsimasi, OTPe30K, JIy4 07.09.2023

[TonsiTrie 00 akcHOMe, TeopeMe,
4 1
JIOKa3aTeJIbCTBE, ONPEACIICHUH, 0 0 11.09.2023

CBOMCTBE, IPU3HAKE

B3aumHoe pacnonoxeHue Touek Ha
5 npsMon. MsMepenue JUIMHBI OTPE3Ka, 1 0 0

paccTosHUE MEKIy TOUKaMH

14.09.2023

B3auMHOe pacnosiokeHue ToOYeK Ha
6 npsaMon. MsMepeHue JUIMHBI OTpE3Ka, 1 0 0
paccTosHUE MEKIy TOUKaMH

14.09.2023

Bzanmnuoe PAaCIIOIOKCHHUE TOUCK HA

7 . 1 1
npsMoii. I3mMepenue JinHbl 0Tpe3Ka, 0 0 18.09.2023
PACCTOAHNEC MEKAY TOUKaAMU

[TomymnockocTs 1 yroi. Bujel yrios.
W3mepeHne BeIMYrH yII0B 21.09.2023

9 [Tonymuiockocts 1 yrois. Buael yrios. 1 0 0
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H3mepenue Ben4uH yrioB

21.09.2023

[TonymnockocTs U yroi. Buasl yrios.

10
W3mepenue BenuyuH yrios 25.09.2023
BepTukanbHble 1 CMEKHBIE YTJIbL.
11 [TapansienbHble U IEPIICHANKYISIPHBIE 78.09.2023
npsiIMble
BepTukanbHble U CMEKHBIE YTJIbL.
12 [TapansienbHble U IEPIICHANKYISIPHBIE 78.09.2023
npsIMbIe
BeprukanbHbie U CMEKHBIE YTJIbL.
13 [TapannenbHble U EPIEHIUKYISIPHbIE 02.10.2023
psiMbIe
BepTukanbHbie U CMEKHBIE YTIIBL.
14 IT
apaJuleJIbHbIE U NEPIIEHUKYIIIPHbIE 05.10.2023
psiMbIe
BeprukanbHble U CMEKHBIE YTJIBL.
15 [TapannenbHble U IEPIIEHIUKYISPHBIE 05.10.2023
npsiMbIe
16 buccekrpuca yrina 09.10.2023
17 buccekrpuca yrna 12.10.2023
18 buccekrpuca yria 12.10.2023
19 Jlomanas. Bunpl nomansbix. JnnHa
JIOMaHOU 16.10.2023
20 Jlomanas. Bunpl nomanbix. JnvHa
JIOMaHOM 19.10.2023
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21

Mmuoroyronsauku. [Tepumerp
MHOroyrojibHuka. [IoHATHE O BBITYKIIBIX
Y HEBBIYKJIBIX MHOTOYT OJIbHUKAX

19.10.2023

22

Mmuoroyronsauku. [Tepumerp
MHOT'OYrOJIbHUKA. [IOHATHE O BBIMYKIIBIX
Y HEBBIMYKJIBIX MHOTOYT OJIbHUKAX

23.10.2023

23

24

25

MmuoroyronsHuku. [lepumerp
MHOTOyTOJIbHUKA. [[OHATHE O BBIMYKIIBIX
Y HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX

Mmuoroyronsauku. [lepumerp
MHOToyrojiabHuka. [IoHaTHE O BBIMYKIIBIX
Y HEBBINYKJIBIX MHOTOYT OJIbHUKAX

Mmuoroyronsauku. [lepumerp
MHOToyrojiabHuka. [IoHaTHE O BBIMYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIbHUKAX

26.10.2023

26.10.2023

09.11.2023

26

HMHCTpYyMEHTHI AJ1s1 UBMEPEHUN U
MOCTPOEHUI

09.11.2023

27

28

29

WHCTpyMEHTBI Ul U3MEPEHUN U
MOCTPOEHUI

KonrtponsHas padora no reme "Hauana
reomerpud. IIpocreiimne
reoMeTpuyecKkue GUrypsl ¥ UX CBOMCTBA.
N3mepenue reoMmeTpudeckux Guryp"

Menunana, 6GucceKkTpuca 1 BHICOTa
TpPEYrojbHUKa

13.11.2023

16.11.2023

16.11.2023

30

31

Menuana, GUCCEKTpUca U BBHICOTA
TPEyroJbHUKA

PapencTBO TPEYTOJIbHUKOB

20.11.2023
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23.11.2023

10 IlepBblii 1 BTOpO MPHU3HAKK PAaBEHCTBA

TPEYrOJIbHUKOB 23.11.2023
1 IlepBblii 1 BTOpOI MPHU3HAKK PAaBEHCTBA

TPEYroJbHUKOB 27.11.2023
34 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA

TPEYrOJIbHUKOB 30.11.2023
35 IlepBblii 1 BTOpOU IPU3HAKU PAaBEHCTBA

TPEYrOJIbHUKOB 30.11.2023
36 IlepBblii 1 BTOpOU IPU3HAKU PAaBEHCTBA

TPEYTrOJIbHUKOB 04.12.2023
37 PaBHOOEApEHHBIE TPEYTOJIBHUKU H UX

CBOICTBa 07.12.2023
18 PaBHOOeApeHHbIE TPEYTOJILHUKU U UX

CBOICTBa 07.12.2023
39 PaBHOOe1peHHbIE TPEYTOJIBHUKU U UX

CBOMCTBA 11.12.2023
40 [Ipu3Hak paBHOOEAPEHHOTO

TPEYroJIbHUKA 14.12.2023
A1 [Tpu3Hak paBHOOEIPEHHOTO

TPEYroJIbHUKA 14.12.2023
47 Tperuil npu3HaK paBeHCTBA

TPEYrOJIbHUKOB 18.12.2023
43 Tpetnil npu3HaK paBeHCTBA

TPEYTOJIbHUKOB 21.12.2023
44 Tperuil npu3HaK paBeHCTBA

TPEYrOJIbBHUKOB 21.12.2023
45 @uUrypsl ¢ 0CEBO CUMMETPHEN.
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[Ipumepbl CUMMETPUH B OKPYKAIOLIEM
MHpe

25.12.2023

46

@urypsl ¢ 0CEBON CUMMETPHUEN.
[Ipumepbl cUMMETPUH B OKPY’KaIOILLEM

28.12.2023

Mupe
47 KonrtponbHas pabora no teme

"TpeyroabHuku" 28.12.2023
48 [TapanienbHOCTh MPSIMBIX 11.01.2024
49 CBolicTBa U NPU3HAKY MMAPAIIIIEIIbHBIX

MPSAMBIX 11.01.2024
50 CBoiicTBa U NpU3HAKHU MapajuIeIbHbIX

MIPSIMBIX 15.01.2024
51 CBolicTBa U NPU3HAKY MMAPAIIIEIIbHBIX

MIPSIMBIX 18.01.2024
5 CBolicTBa U MPU3HAKY MMAPAIIIIEIIbHBIX

IPSIMBIX 18.01.2024
53 CBolicTBa ¥ IPU3HAKY MTAPAJIJIEIIbHBIX

IIPSAMBIX 22.01.2024
54 CBolicTBa U MPU3HAKY MMAPAIIIIEIIbHBIX

IIPSAMBIX 25.01.2024
55 CymMmMa yriioB TpeyroyibHHUKa 55.01.2004
56 CymMa yriioB TpeyroyibHHUKa 29.01.2024
57 Bremnaue yrisl TpeyrojibHHUKa 01.02.2004
58 Bremnaue yrisl TpeyrojibHHUKa
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01.02.2024

59

60

61

CymMa BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CYyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

CymMa BHYTpPEHHHX YIJIOB
MHOTOYT'OJIbHUKA U CYyMMa BHEIIHUX
YIJI0B BBIITYKJIOIO MHOTOYT'OJIbHUKA

CymMa BHYTpPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CyMMa BHEIITHUX
YIJI0B BBIITYKJIOTO MHOTOYT'OJIbHUKA

05.02.2024

08.02.2024

08.02.2024

62

KonTtponpsHast pabora no Teme
"[MapamniensHocts. Cymma yrioB
MHOT'OyTOJIbHUKA"

12.02.2024

63

64

[Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB
[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

15.02.2024

15.02.2024

65

[IeprieHaUKyYIsp ¥ HAKIOHHAS

19.02.2024

66

67

68

CBOICTBO MeIUAHBI TPSIMOYTOJILHOTO
TPEYroJIbHUKA, POBEAEHHON K
TUIIOTEHY3€

CBOIICTBO MeIMaHBI TPSIMOYTOJILHOTO
TPEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

[IpsstMOYTOBHBIN TPEYTOJIBHUK C YTJIOM B
30 rpagycoB

22.02.2024

22.02.2024

26.02.2024

69

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTJIOM B
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30 rpaaycoB

29.02.2024

70

71

CooTHOIIEHHS MEXAY CTOPOHAMU U
yIJlaMU TPEYTOJIbHUKA

CooTHOIIEHHS MEX1Yy CTOPOHAMU U
yriamu TpeyrojbHUKa

29.02.2024

04.03.2024

72

HepaBeHcTBO TpeyroyibHUKA.
HepaeHncTBO 0 1yMHE TOMaHOU

07.03.2024

73

74

75

HepaBeHcTBO MeX 1y NEPIEHAUKYIIPOM
Y HAKJIOHHOW. PaccTosiHue OT TOYKH 10
IPSAMO

KonTponbhas pabota nmo remam
"[IpssMOyTONbHBIE TPEYTOIBHUKH",
"I'eomeTpuueckue HepaBeHCTBA"

OKpyXHOCTb, XOPJIbI M TMAMETPBI, UX
CBOMCTBA

07.03.2024

11.03.2024

14.03.2024

76

77

78

OKPY)KHOCTB, XOpI[BI )41 )II/IaMeTpI)I, Hux
CBOWCTBA

B3aumHoe pacnionoxeHue OKpyKHOCTH U
npsimoil. KacarenbHas u cexymias K
OKPYXHOCTH

Bzaumnoe PacCIIOJIOKEHNUE OKPYKHOCTH U

npsmoii. KacatenbHast u cexyas K
OKPYXHOCTH

14.03.2024

18.03.2024

21.03.2024

79

B3anMHOe pacnionoxeHne OKpyKHOCTH U
npsmoii. KacarenbHas u cekymas K
OKPY>KHOCTH

21.03.2024

80

OKpy’KHOCTb, BIIUCAHHAs B yToJl

01.04.2024
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81

OKpy’KHOCTb, BIIUCAHHAs B yroOJl

04.04.2024

82

83

84

[IoHsATHE O TEOMETPUUECKOM MECTE
To4eK. IIpumepsl reoMeTpuYECKUX MeCT
TOYEK Ha IUIOCKOCTH

[TonsiTvie 0 reOMETPUUECKOM MECTE
Touek. [Ipumepbl reoMeTpUUecKiX MECT
TOYEK Ha IIOCKOCTH

OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ IEHTp

08.04.2024

11.04.2024

11.04.2024

85

OrnucanHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

15.04.2024

86

87

Metoa reoMeTpuuecKuX MECT TOYEK MpU
pELIeHUH FeOMETPUUYECKUX 3a1a4

Meton ICOMCTPHUUCCKUX MECT TOUCK IIPpH
peIICHUH T'COMECTPUICCKHUX 3aJaY

18.04.2024

18.04.2024

88

89

90

91

MCTO}I reOMCTPHUICCKUX MECT TOYCK IIPHU
PEIICHNHU IT'COMCTPUYICCKUX 3a1a4

Merton TreOMCTPHUICCKUX MECT TOYCK IIPpU
PEIICHHUHU IT'COMCTPUYCCKUX 3a a4

O060ocHOBaHMS MPOCTEHIINX MOCTPOCHUH,
JTallbl 337Ja44 HA IIOCTPOEHHUS, PELICHUE
3a/1a4 Ha IIOCTPOEHUE LIUPKYJIEM U
JIMHENUKOU

O60ocHOBaHMS MPOCTEUITNX TOCTPOCHUH,
JTanbl 3a7a44 HA IOCTPOEHHUs, PEILICHUE
3a/1a4 Ha IIOCTPOEHUE LIUPKYJIEM U
JIMHENUKOU

22.04.2024

25.04.2024

25.04.2024

29.04.2024
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92

KonTtponbHast pabora o Teme
"OkpyXHOCTh. ['eoMeTpryeckre MmecTa
Touek. [locTpoeHus ¢ MOMONIIbIO ITUPKYIIS
Y TUHEeKn"

02.05.2024

93

[ToBropenue u o600mmenue. Permenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

02.05.2024

94

95

96

[ToBropenue u o600mmenue. Permenne
3a/1a4, WUTFOCTPUPYIOIINX CBS3U MEXIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpeHue u 00600IIeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIOLIUX CBSA3U MEKITY
Pa3TUYHBIMU TEMaMH Kypca

[ToBTOpeHue u 006001IeHNE. Permenue

3a/la4d, HJUTIOCTPUPYIOIHUX CBA3U MCIKAY
pPa3JInMYHbIMU TCMAMHU KYypCa

06.05.2024

13.05.2024

16.05.2024

97

[ToBTOpenue u 06061eHue. Pemenue
3a[a4, WUTIOCTPUPYIOLIUX CBSA3U MEXIY
pa3InYHBIMHM TEMaMHU Kypca

16.05.2024

98

[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, WIITFOCTPUPYIOIINX CBSI3H MEXKIY
pa3nIuYHBEIMU TEMaMH Kypca

20.05.2024

99

100

[ToBTOopenue u o6061meHue. Pemenue
314, WITIOCTPUPYIOIINX CBSA3U MEKITY
pa3IMYHBIMU TEMAMU Kypca

[ToBropenue u o6o0mmenue. Permenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3U MEXKITY
pa3IUYHBIMHE TEMaMH Kypca

23.05.2024

24.05.2024
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I[TPOTPAMME

101 Wrorosas kKoHTpoJbHAS paboTa 1 73.05.2004
[ToBropenue u 0600mmenue. Pemenune
102 3a/1a4, WUTIOCTPUPYIOIIUX CBSI3H MEXKY 1 24.05.2024
pa3IMYHBIMU TEMaMU Kypca
OBLIEE KOJIMYECTBO YACOB 10 102
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8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
| [Tapamnenorpamm, ero Npu3HaKu U |
CBOMCTBA
) [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U |
CBOMCTBA
4 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBa
5 [Tapamrenorpamm, €ero Npu3HaKu U |
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpat, UxX |
IIPU3HAKU U CBOMCTBA
7 [IpssmMoyronbpHUK, poMO, KBaJIpat, ux |
MPU3HAKHU U CBOKCTBA
g [IpsimoyronbHUK, poMO, KBaJpar, UxX |
MPU3HAKHU U CBOKCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, UxX |
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyroJbHUKa 1
11 CpenHsist TUHUS TPEYroJbHUKA 1
12 Tpaneuus. PaBHoGenpenHnas Tpanenus, eé 1
CBOWCTBA U MIPU3HAKHU
[okymeHT co3aaH B anekTpoHHon chopme. Ne 31 ot 29.08.2023. NcnonHutens: 3akmesa W.I". B I/IEKTPOHHbBINA
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13 Tpafleuml. PaBHOOenpeHHast Tpanenus, eé 1
CBOWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 CpenHsist TMHUS Tpaneuu 1

16 Teopema daneca 1

17 Teopema Daneca 1

18 TeopeMa 0 IpOMOPLHMOHATIBHBIX OTPE3Kax 1

19 Teopema 0 mPONMOPLUHOHAIBHBIX OTPE3KaAX 1

20 Lentp macc TpeyrojipHUKa 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

) [Tomobue TpeyroabHUKOB, KO3 uImeHT |
1o06ust

” KonTponbhas padbota no teme |
"YeTbIpEXyroJbHUKN"

24 ITonoGue TpeyroibHUKOB, KOAPHUIUEHT |
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroIbHUKOB 1

27 [Ipu3naku mo100Us TPEYroIbHUKOB 1

28 [Tpu3Haku mo100us TPEYroIbHUKOB 1

29 [Ipu3naku mo100Us TPEYroIbHUKOB 1

30 [Ipu3naku mo1o6ust TPEYroabHUKOB 1

31 [TpumeHeHne nogo0us MPH pelIeHUH |
IIPaKTUYECKHX 3a7a4

0 [Ipumenenue mompooust Mpu perieHnH |
MPaKTUYECKHX 3aja4

33 [TpumeneHne no 00U PH pelIeHUH 1
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MPAKTUYCCKUX 3aJayd

34

35

[Ipumenenue moapooust Mpu perieHuH
MPaKTUYECKUX 3a/1a4

[Ipumenenue mogooust Npu perieHUH
MPAKTUYECKHX 3aj1a4

36

[TpumeneHne nog00us PH PeIICHUH
MIPAaKTHUYECKUX 3a/1a4

37

38

BBenenue nonsTus npeodpa3oBaHUs
no1o0us 1 mot00HBIX GUryp

Kontponbnas padota nmo teme "[lomooue"

39

40

41

Ilonsarue mromanu. CBolicTBa INIOMIANCH
reOMEeTPHUECKUX HUTyp
ITonsatue mromanu. CBolcTBa ILIOIIAAEH
TreOMETPUUYECKUX PUTYP
Ilonsarue mromanu. CBoiicTBa INIOMIAICH
TeOMETPUUYECKUX PUTYP

42

43

44

[Ipocreiimue GopmMyIbl A7 TUIOMIATU
TPEyroJIbHUKA, MTapajuleorpamMmma, pomoa
U Tparneuuu

ITpocreiime hopmysasl s MIIOLIAIN
TPEyroJibHUKA, NapajuiesorpaMmma, pomoa
U Tparneuun

[Tpocreiime hopMysabl s MIIOLMIAIN
TpEyroJibHUKa, MapajuiesorpaMmma, pomoa
U Tpaneuuu

45

[Tpocreitmme GopMyIibl A1 TUIOIIAANA
TpeyrojbHUKa, mapaiienorpaMmma, pomoa
U Tpaneuuu
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[Tpocreiimme hopMyItbl s TUIOIIA TN
46 TpEeyroJibHUKA, NapajuiejorpaMmma, pomoa 1
U Tpareuuu
[Tpocreiimme hopMyIbl s TUIOIIA TN
47 TPEyroJibHUKA, MapajuiesorpaMmma, pomoa 1
U Tpanenuu
[Ipocreiimme GopMyIIbl AJIs IIOIIA N
48 TpEeYroJbHUKa, MapauienorpaMmma, pomoa 1
Y Tpamnenuu
[Ipocreiimume hopMynbl A7 TUIOMIATU
49 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tpareuuu
[Ipocreiimue hopMyInbl A7 TUIOMIATU
50 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tparneuuu
51 [Tnomanu nonobHbIX GUryp 1
52 [Tnomaau nogo6HBIX GUryp 1
53 [Tnomanu nogo6HbIX GUryp 1
54 KonTponbHas pabora o teme "Ilnomans" 1
55 Teopema I[Tudaropa 1
56 [Tpumenenue Teopemsl [Tudaropa npu 1
peIIeHUN MTPAKTUYECKUX 3a]1a4
57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH MTPAKTHYECKUX 3a71a4
53 [Ipumenenue Teopemsl [udaropa npu |
peIIeHNN MTPAKTUIECKUX 3a71a9
59 [Tpumenenue Teopemsl [Tudaropa npu |
peIIeHNN MTPAKTUIECKUX 33714
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60

[Tpumenenne Teopems [Iudaropa npu
pEILIECHNN IPAKTUYECKUX 3a1a4

61

62

[IponopumoHanbHbIE OTPE3KU B
MPAMOYTOJIbHOM TPEYTOJIbHUKE
[IponopuroHanbHbIE OTPE3KH B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

63

[IponopumoHanbHbIE OTPE3KU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

64

65

[IponopumoHanbHbIE OTPE3KU B
MPAMOYTOJIbHOM TPEYTOJIbHUKE
[IponopuroHanbHbIe OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

66

[IponopumoHanbHbIE OTPE3KU B
NPAMOYTOJIbHOM TPEYTOJIbHUKE

67

68

69

CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
OCTPOTrO yrja NpsIMOYTOJIbHOTO
TpEyroJIbHUKA

CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
OCTPOTO yTjia NpsIMOYTOJIbHOTO
TpeyrojbHUKa

CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
OCTPOTO yTjia NpsIMOYTOJIbHOTO
TPEYroJIbHUKA

70

Tpuronomerpuyeckue GyHKIIUH YTIIOB B
30°,45° 1 60°

71

72

Tpuronomerpuueckre GyHKIUHU YIIIOB B
30°,45°u 60°

KonrtponsHas pabora o Teme "Teopema

[okymeHT co3aaH B anekTpoHHon chopme. Ne 31 ot 29.08.2023. NcnonHutens: 3akmesa W.I".

Ctpanuua 34 n3 49. Ctpanuua cosgara: 11.03.2024 13:15

Il INIEKTPOHHBIN
=¥ TATAPCTAH



[Mudaropa u Havyanga TpUroHoMeTpun"

73 Bnucannsie v 1IeHTpaIbHbIE YTIIbI 1

74 BnucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHuble U LIEHTpaIbHBIE YIUIbI 1

76 Bnucannsie v 1IeHTpaIbHbIE YTIIbI 1

77 Yrois Mexay KacaTeJIbHOW U XOpJAOU 1

78 VYron Mexay KacaTelIbHOU M XOpAOou 1

79 VYTIubl MEXAYy XOpJaMU U CEKYILIMMHU 1

80 YTl MEXAY XOPAAMU U CEKYILIUMU 1

81 BrnucanHble 1 onuvcaHHbIe |
YEeTBIPEX YT OJIbHUKU

%) Bnucannsie u onucanHbie 1
YEeThIPEX YT OJIbHUKU

23 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 1
YETBIPEXYTOJIbHUKA

84 CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO |
YEeThIPEX YT OJIbHUKA

g5 CBolicTBa ¥ IPU3HAKY BIIMCAHHOTO |
YETBIPEXYTOJIbHUKA

26 CBolicTBa ¥ IPU3HAKY BIMCAHHOTO |
YETBIPEXYTOJIbHUKA

g7 B3anmHoe pacnonokeHue AByx |
OKPY>KHOCTEH

28 B3aumHoe pacrnonoxeHue Byx |
OKpY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanune okpyxxHOCTEM 1
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91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponpHas pabota mo Teme "Yriasl u
YEeTHIPEXYTOILHUKH, CBS3aHHBIE C
OKpPY>KHOCTBIO"

[ToBTOpenue u o6odmeHue. Pemenue
3aj1a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKILY
pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

[ToBropenue u o6o0meHue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

96

[ToBropenue u o6o0meHue. Pemenne
3aj1a4, WUTFOCTPUPYIOILIMX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

97

98

99

IToBropenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3iIMYHbIMU TEMAMH KypcCa
IToBropenue u o6o0menue. Pemenue
3a71a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca
IToBTropenue u o6o0meHue. Pemenune
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue u o6obmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
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pa3IMYHBIMU TEMaMH Kypca

[NPOT'PAMME

101 Hrorosas koHTpobHas paboTa 1
[ToBropenue u o6o0menue. Pemenue
102 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY 1
pa3IMYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
| Cunyc, KOCMHYC, TaHTeHC YIriioB oT 0 10 |
180°
) OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXKJIECTBO
3 DopMmyIbl IpUBEIECHUS 1
4 ®opMyIibl TPUBEAECHUS 1
5 Pemenne tpeyronsaukoB. Teopema |
KOCHUHYCOB
6 Pemenue tpeyronsHukos. Teopema |
KOCUHYCOB
7 Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Pemrenue npakTuueckux 3aaad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIIOJIb30BAaHUEM T€OPEMBI KOCHHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCTIOJIb30BAHNEM TEOPEMBI KOCHHYCOB U 1
TEOpPEMbI CHHYCOB
12 Pelrenne npaxkTuueckux 3anad ¢ 1
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HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB
Tpuronomerpuueckre GOpMyIbl I

13 IJIOIIA U TPEYTOJbHUKA,
napajuiesorpaMma
Tpuronomerpuyeckue GopmMybl 1

14 IJIOIIAAN TPEYroJIbHUKA,
napajuiesorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 IJIOIIAM TPEYrOJbHUKA,
napajiesorpamma
Tpuronomerpudeckne GOpMyIbI IS

16 IJIOIIA M TPEYTOJbHHUKA,
napajiesorpamma

17 ®opwmyia ['epona

18 ®opmyina ['epoHa

19 ®opwmyia ['epona

20 ®opMyia III0IIAINA BBITYKIOTO
YETHIPEXYTOJIbHUKA

)1 @opMyi1a IUIOIIAIN BBITYKIOTO
YETBIPEXYTOJIbHUKA

) KonTponbhas padora no teme "Pemienue
TPEYroJIbHUKOB"

” Xopasl ¥ T0100HBIE TPEYTOJIBLHUKH B
OKPY>KHOCTH

24 Teopema 0 mpOU3BEAECHUN OTPE3KOB XOP/I

25 TeopeMa 0 IpoOU3BEICHUN OTPE3KOB XOPL

26 Teopembl 0 MPOU3BEICHUN OTPE3KOB
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CEKYLIUX
7 TeopeMsbl 0 MPOU3BEIEHUH OTPE3KOB |
CEKYILIUX
28 Teopema o KBajipaTe KacaTeJbHOMN 1
29 Teopema o KBajipaTe KacaTeabHOMN 1
30 Teopembl UeBnl 1 MeHnenas 1
31 Teopemsl UeBbl 1 Menenas 1
32 Teopembl UeBsl 1 MeHenas 1
33 [Tonsitue o romoTeTHN 1
34 Kontposbnas padota nmo teme "[lomodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON HA TIIIOCKOCTH.
35 YrioBoi Ko3hPHUITUEHT 1 CBOOOHBIH 1
YJIEH, UX TEOMETPUUYECKUNA CMBICI
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.
36 VYrnoBo#t kodhPuIeHT 1 CBOOOHBIIM 1
YJIEH, UX TEOMETPUUYECKUI CMBICIT
37 [TapanienbHOCTh U EPIEHIUKYIIPHOCTD |
MpSMBIX (Yepe3 yriaoBoi Koa(hULIMEHT)
38 YpaBHEHHE OKPYKHOCTHU 1
39 HaxoxieHne nepece4eHuil OKpyXKHOCTEM |
U IPSIMBIX B KOOpJIMHATaX
40 HaxoxneHue nepece4eHuil OKpyKHOCTEN 1
U TIPSIMBIX B KOOpJIMHATaX
41 dopMyita pacCTOSIHUSA OT TOYKH 10 IIPSIMOU 1
47 [Imomane nmapamienorpaMma B |
KOOpJMHATAX, TIOHITHE 00
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OPUEHTUPOBAHHOM TUIOLIAIH

43

44

HpI/IMCHCHI/Ie METOJa KOOpAWHAT B
MPAKTUYICCKHU-OPUCHTUPOBAHHBIX
TrCOMCTPHUYCCKUX 3adavdax

KontponbHas padota nmo teme "Meton
KoopauHat"

45

BekTops! Ha III0CKOCTH

46

47

48

CrnosxeHue 1 BBIMUTAHUE BEKTOPOB —
IIpaBUJjIa TPEYTOJIbHUKA U
napajuiesorpaMma

CrnoskeHne 1 BEIYUTAaHHUE BCKTOPOB —
IIpaBHUJjia TPCYTrOJIbHUKA U
mapajpjiciorpaMmma

YMHOKEHUE BEKTOPa HA YUCJIIO

49

50

Koopaunartsl BekTopa
CnoxeHue ¥ BBIUUTaHUE BEKTOPOB,

YMHOXCHUEC BCKTOPA HA YUCJIO B
KOOpAuHaTax

51

CrokeHne U BIUNTAaHHE BCKTOPOB,
YMHOKCHHE BEKTOPA HA YUCJIO B
KOOpAuHaTax

52

53

[IpumeHneHne BEKTOPOB B (pU3MKe, LIEHTP
Macc

[TonsaTtue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOPOB 10 0a3ucy

54

[TonsTre o 6a3uce (Ha TIOCKOCTH).
Pa3noxxeHus BEKTOpOB 10 0asucy

55

[TonsTre o 6a3uce (Ha TIOCKOCTH).
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Paznoxenus BeKTOpoB 1o 0azucy

56

57

CkanspHoe Mpou3BeIeHnEe BEKTOPOB,
Tre€OMETPUUYECKUI CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpJMHATAX

JIMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58

CkansipHoe MpOU3BE/ICHUE U
MPOCIIMPOBAHNE

59

60

[IpuMeHeHne CKaSIPHOTO TPOU3BEICHHUS
BEKTOPOB JUIsl HAXO0XKACHUS JJIMH U YIII0B
IIpuMeHeHne CKaJIIPHOTO IPOU3BEICHUS
BEKTOPOB Ul HAXO0XKACHUS JJIMH U YII0B

61

[IpuMeHeHne CKaSIPHOTO NPOU3BENCHUS
BEKTOPOB JUIsl HAXO0XKACHUS JJIMH U YIJI0B

62

63

Pemenne reoOMCTPHUYCCKUX 3a1a4 C
IMOMOIIBIO CKAJIAPHOTO IMPOU3BEACHUA
Pemenue reoOMCTPHUYICCKHUX 3a1a1 C
MOMOIIBIO CKAJIAPHOTO IMPOU3BECACHU A

64

65

66

Kontponbnas padota mo teme "Bektopsr”

HpaBI/IHBHHe MHOTI'OYT'OJIbHUKH,
BBIYHCJICHUC UX JJICMCHTOB

HpaBI/IHBHHe MHOTI'OYT'OJIbHUKH,
BBIYHCJICHHUEC UX JJICMCHTOB

67

68

69

HpaBI/IHLHBIe MHOTI'OYI'OJIbHUKH,
BBIYHCIICHHUEC UX JJICMCHTOB

HpaBI/IHBHBIe MHOTI'OYT'OJIbHUKH,
BBIYHMCJICHUEC UX JJICMCHTOB

Uucno © v MHa OKPYKHOCTH
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70 Uucno © v IMHa OKPYKHOCTH 1

71 JlnmuHa 1yru OKpYy>KHOCTH 1

72 JUIHa 1yTU OKPYKHOCTU 1

73 Panuannas mepa yria 1

74 Panuannas mepa yrna 1

75 [Inomanp Kpyra u €ro 3J1€MEHTOB (CeKTopa |
1 CETMEHTA)

76 [Tnomans Kpyra 1 ero 3J€MEHTOB (CEKTOpa |
1 CETMEHTA)

77 [Inomanp Kpyra u €ro 3J1€MEeHTOB (CeKkTopa |
Y CETMEHTA)

73 Boruncnenue nepumMeTpoB U mIomaaei |
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Beruuciienue nepuMeTpoB U MIIOMIAACH |
¢buryp, BKIIOYAIOIIUX 3JIEMEHTBI Kpyra

20 KonTponbnas no reme "/{nuna |
OKPY>KHOCTH M ITOIAaAb Kpyra"

81 LenTpanpHas cuMMeTpus 1

82 LleHTpasibHO-CUMMETPHUYHBIE PUTYPBI 1

83 [ToBopoTt 1

84 OceBas cummeTpus 1

85 durypsl, (jI/IMMeTpI/I‘—IHI)Ie OTHOCHUTEIIEHO |
HEKOTOpOH ocu

86 [TapamiensHbIN IEPEHOC 1

87 IToHsATHE IBMIKEHUS B €0 CBOICTBA 1

88 PaBenctBo ¢puryp 1

89 [IposiBneHus: cCMMMETpUU B IIPUPO/IE, 1
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JKUBOIIUCH, CKYJIBIITYPE, aPXUTEKType

90

91

Kommnosumuu asuxeHuit (mpocTenme
IIPUMEPHI)

[ToBTOpenue u o6odmeHue. Pemenue
3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

92

[ToBropenue u o6o0menue. Pemenue
314, WITFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBropenue u o6o0menue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

94

95

96

[ToBTOpenue u o6odmeHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBropenue u o6o0mmenue. Pemenue
3a1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u obod1eHue. Peenne
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u obod1eHue. Peenne
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

98

99

[ToBTOpenue u o6obmenHue. Pemenune
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBropenue u o6o0meHue. Pemenue

[okymeHT co3aaH B anekTpoHHon chopme. Ne 31 ot 29.08.2023. NcnonHutens: 3akmesa W.I".

Ctpanuua 44 n3 49. Ctpanuua cosgara: 11.03.2024 13:15

Il INIEKTPOHHBIN
=¥ TATAPCTAH



3aJ1a4, WUTIOCTPUPYIOIIUX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTrOopenue u o6o0mmenue. Pemenue

[NPOTPAMME

100 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKY 1
pa3IMYHBIMU TEMaMU Kypca
101 HroroBast koHTpobHas paboTa 1
[ToBropenue u o6o0menue. Pemenue
102 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY 1
pa3IMYHBIMU TEMaMU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 31 ot 29.08.2023
MHnunaTop cornacosaHnus: 3aknea W.I. Qupektop
CornacoBaHune nHnyumnposaro: 11.03.2024 13:15

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 3aknesa U.I". A

11.03.2024 - 13:15
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