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HOSACHUTEJ/IBHAS 3AIINCKA

I'eomeTpust Kak OAWH W3 OCHOBHBIX Pa3JENIOB MIKOJIBHOW MaTEMaTHKH, HMEIOIINN CBOCH LENbI0 00eCIIeYnTh
W3y4EeHUE CBOICTB M pa3MepoB (GUIyp, X OTHOLICHUIH M B3aMMHOE PaCIOJIOKEHHE, OMHUPAETCS Ha JIOTHYECKYIO,
JIOKa3aTeNbHYI0 JUHUI0. L[eHHOCTh M3yueHHsI TEOMETPHH Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs 3aKIH0UAECTCS
B TOM, YTO OOYYarOIIMHCS YIUTCS IPOBOAUTE JOKA3aTEIbHBIC PACCYXIACHHS, CTPOUTH JIOTHIECKHAE YMO3AKITIOUCHUS,
JIOKa3bIBaTh HCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPIPHUMEPH! K JIOXKHBIM, INPOBOAUTH PACCYXKIEHHUS «OT
NPOTUBHOTO», OTJIMYaTh CBOICTBA OT IPHU3HAKOB, (hOPMYJIMpPOBaTH OOpaTHbIE yTBepxkaeHHs. Ocoboe 3Ha4YeHUE
JOKa3aTeNbHas TMHUS UMEET VIS YTIyOIEHHOTO N3yUeHUS] MAaTEMaTHKH.

Lenbro m3ydeHUs TeOMETpUH SBISAETCA HCIONB30BaHHE €€ Kak HWHCTPYMEHTa IIPH PpEHICHUH Kak
MaTeMaTHUeCKUX, TaK M IPAKTUYECKUX 3a7ay, BCTPEUAIOIUXCA B peanbHOM xku3HU. OOydaromuiics AOJKEH
HAYYUTHCS OINPEACTATh TEOMETPHUECKYIO (UTYpy, ONMCHIBATH CIIOBAMH UYEPTEXK MM PHCYHOK, HAWTH IUIOMAAb
3eMEJIPHOTO Y4YacTKa, pPacCUMTHIBATh HEOOXOAWMYIO JJIMHY OITOBOJIOKOHHOTO Kabems minm TpeOyemble pa3Mephl
rapaxa JJisi aBTOMOOMJISl. DTOMY COOTBETCTBYET BTOpPAsi, BHIUMCIHMTENIbHAS JIMHUS B U3y4YEHUH TreoMeTpuu. [lpu
pelIeHNH 3ajad MPAaKTHYEeCKOTO XapakTepa OOydyaroIIMiCS YYUTCS CTPOUTh MaTeMaTHYECKHE MOJEIHM PealbHbBIX
JKU3HEHHBIX CHTYyalluil, IPOBOJUTH BBIYUCICHHS U OLEHUBATh aIcKBaTHOCTH MOJyYEHHOIO PE3yJIbTaTa.

OcobeHHOCTh Y4eOHOTr0 Kypca YriyOJEHHOTO M3YYeHHS T'€OMETPHH COCTOHMT B TOM, YTO OOydaromuecs He
MPOCTO 3HAKOMATCA C ONpEeIeNEHHBIMM IOHATHAMH, a YBEPEHHO OBIaAeBaloT HMMHU. CyIlecTBYIOIIHE TEMBI
IporpaMMbI 0a30BOTO Kypca T€OMETPHH M3ydaroTcsi Ha Oosiee TIIyOOKOM ypOBHE, a 0Oydaromiuecs: mpuoOpeTaroT
YMEHHS, IOMOTaloIlie UM YBEPEHHO NPUMEHATh CBOM 3HAHUSA HE TONBKO B MaTeéMaTHKe, HO M B CMEXHBIX
npeaMeTax, npexae Bcero pusuke u HHGopMaTuke, a TakKe MoJIb30BAThCS MOTYYSHHBIMHI 3HAHUSMU TIPH PELICHUH
MPaKTUYECKUX 3aad.

CornacHo yueOHOMY IIaHY B 7—9 Kilaccax m3ydaercs yriryOnEHHBIA yaeOHBIH Kype «[ eoMeTprs», KOTOPBIi
BKJTIOYAET CIEIYIOIINe OCHOBHBIE pa3zaeisl cojaepxanus: «Hauana reomerpumn», «TpeyronsHUKN», «OKpYKHOCTBY,
«Yetsipéxyrompauku», «[logodue», «IaeMeHTsl TpUuroHoMeTpuu», «Ilnomann», a Takxke «MeTon KOOpIUHATY,
«Bekrops», «IIpeodpa3oBaHus MIIOCKOCTI.

Ha u3yuenne yueOHOTO Kypca «['eomerpus» orBomutcs 272 vaca: B 7 kimacce — 102 gaca (3 yaca B Heienmo),
B 8 ximacce — 102 vaca (3 gaca B Hezento), B 9 kinacce — 68 4acoB (2 yaca B HEZEIIO).

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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COJEPKAHUE OBYYEHUS
7 KIIACC

Hauana reomerpun

Hcrtopuss BO3HUKHOBEHUS M pa3BUTUS TeoMmeTpud. HauanbHbele moHATUS TeoMmeTpuu. Touka, mpsiMas,
0Tpe30K, 1y4. [ToHsATHE 00 aKcHOMeE, TeopeMe, TOKa3aTeIbCTBE, ONPEACICHUH.

B3aumMHoe pacnosioxkeHue To4uek Ha npssMoi. Mi3MepeHue AIUHBI OTpe3Ka, PACCTOSHIE MEXKY TOUKaMHU.

ITomynmnockocts U yron. Buasl yrios. M3mepeHue BedHUMH YIJOB. BepTuKanbHblE U CMEXHBIE YIJIBI.
[TapannenbHble ¥ NEPIEHAUKYISIPHBIE NIpsiMble. PaccTossHUE OT TOUKM 10 IpsiIMOM. buccekrpuca yria.

Jlomanasa. Bunpl nomaneix. JyimHa noMaHoil. MHoroyronbHukH. IlepuMerpmuoroyronsHuka. Ilonsarue o
BBINYKJIBIX ¥ HEBBIYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHBIE ITPEACTABICHUS O PABEHCTBE (PUTYP, UX PACIIOIOKCHUH, CHMMETPHH.

IIpocreiimue noctpoenus. UHCTpYMEHTHI Ui U3MEPEHUI U IOCTPOSHUMN.

TpeyronbHuKH

Bupbl  TpeyrombHHMKOB:  OCTPOYTOJIbHBIE,  IIPSIMOYTOJbHBIE,  TYNOYTOJbHBIE,  PaBHOOEIPEHHBIC,
paBHOCTOpOHHHME. MeanaHa, OMCCEeKTpHca M BBICOTa TPEYTOIbHHKA.

PaBeHcTBO TpeyronbHUKOB. IIepBBIif M BTOpOM NMpHU3HAKM PaBEHCTBA TPEYTONBHUKOB. PaBHOOenpeHHbIE
TPEyroJbHUKM M HUX cBoWcTBa. [Ipu3Hak paBHOOEAPEHHOTO TpeyroyibHUKa. TpeTwil mpu3HAK paBEeHCTBA
TPEYTOJILHUKOB.

CooTHOLIEHNsT MEXIy CTOPOHAMM M yIiIaMu TpeyrosbHuka. HepaBeHcTBO TpeyronpHuka. HepaBeHCTBO 0
JJIMHE JIOMaHOM.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpHH. IIpiMepbl CHMMETPHHU B OKPY)KaIOIIEeM
MHUpE.

IMapannenbHble npsMbie. CyMMa yIrii0B MHOTOYT0J1bHUKA

[TapannensHOCTh TPSAMBIX, UCTOPUYECKHE CBEACHHUS O mocTyiare EBknmmpma u o ponum JloGaueBckoro B
OTKPBITUH HEEBKINI0BON reomeTpry. CBOICTBA U NPU3HAKU NapalieabHbIX NpsMbIX. CyMMa yrioB TpeyroabHHUKA.
Buemnune yrisl TpeyronsHuka. CymMmMa BHYTPEHHUX YTJIOB MHOTOYTOJIBHHMKA M CyMMa BHEIIHHX YIJIOB BBIIYKJIOTO
MHOT'OYTOJIbHHKA.

IIpsiMoyroJibHbIE TPEYrOJbLHUKH

IIpu3Haku paBeHCTBa NPSAMOYTOJIBHBIX TPEYroAbHUKOB. [leprnenankyap u HakiaoHHas. CBOMCTBO MeIUaHbI
MPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOH K THIIOTeHY3€. [IpSAMOyronpHbIN TpeyroJsHUK ¢ yrioMm B 30°.

OKpYXKHOCTH

ITonATHS OKPY’KHOCTH M Kpyra. DIEMEHTBl OKPY>KHOCTH M KpyTra: LEHTp, paguycC, AHaMETp, XOpha, HX
cBoiicTBa. B3amMHOe pacmonoxeHHe OKpYXXHOCTH U mnpsMoi. KacaredpHas W CeKymas K OKPYXHOCTH.
OKpYyKHOCTb, BIUCaHHAs B yroil. [IpocTeiiiiine mocTpoeHHs ¢ IOMOIIBIO ITUPKYJIIS U THHEHKH.

I'eomeTpuyeckue MecTa TOUEK

Ilonatue o reomeTpuueckoM MecTe TodeK. lIpumepsl TeOMETpUYECKMX MECT TOYEK Ha ILIOCKOCTH.
BrccexTpuca yria u cepeAMHHBIH NMEPHEHANKYISIP K OTPEe3Ky KakK reoMeTpudeckne mecra Todek. OmmcaHHas
OKPY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP. MeTo1 reOMEeTPpUYECKHX MECT TOUEK P PEIICHUH FeOMETPUUECKUX 3a1a4.

IMocTpoenns ¢ NOMOMIBIO HUPKYJISA H JIMHEHKH

HNctopruueckue cBenenns. OO0CHOBaHMSA MPOCTEHUIINX TIOCTPOCHUIA, ITAaIbI 33/1a4H HA TOCTPOSHHS, PEIICHHE
3a/1a4 Ha IOCTPOECHUE LUPKYJIEM U JIMHEHKOM.

8 KIIACC

YeTbIpéxyroJbHUKHU

[Tapannenorpamm, ero Mpu3Hakd U CBOHCTBA. [IpsMOyrosbHUK, poMO, KBaapar, UX MPHU3HAKKA W CBOMCTBA.
Tpanenms. PaBHOOenpeHHasTpanenus, eécBoiicTBa W Tpu3Haku. l[IpsmoyrompHas Ttpaneuus. CpemHss JITHHHS
TpaneLuuy.
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CpenHsst IMHUS TPEYTroJibHUKA. MeTo yABPEHUsI MeIMaHbl TPeyrojibHUKa. Teopema o rnepeceyeHny MeIuaH
TpeyQOKMMEHT NOANMNCAH

SNERTROMHOVITR JAPESH KD MpOnopIHOHaIbHbIX oTpeskax. Teopema Bapuibona Ui MpOH3BOIEHOTO
YeThIPEXYTOJIBHUKA.




IMonodue

IMomobue TpeyrombHUKOB, Kod(p¢umueHT mnomodws. IlpuzHaku momoOus TpeyrodbHHUKOB. IIpnMmeHeHne
MOA0OUS MPU PEIICHUN TEOMETPUYECKUX M IPAKTUYECKUX 3a/1a4.

ILnomannb

[onsarue o mromaan. CBOKCTBA UIOmMAanel reoMmerpuieckux ¢puryp. Ilpocreitmue hopmMymsl I TUTOMAANA
TpPEeyTONIbHIKA, MapajuieriorpaMma, poMOa W Tpamenuu. [lmomann momoOHBIX ¢uryp. OTHOIIEHHE IUIOMIAAEH
TPEYTOJIbHUKOB.

Teopema Iludaropa

Teopema ITudaropa. Ilpumenenne Teopems! [Inaropa mpu pemreHNn MPaKTUIECKUX 3a1a4.

JJ1eMeHThI TPUTOHOMETPHH

CuHyc, KOCHHYC, TaHI€HC M KOTaHIEHC OCTpPOro  yrjla  MOpSIMOYTOJIBHOTO  TPEYroJIbHUKA.
Tpuronomerpudeckne ¢yHKmuA yriaoB B 30° 45° u 60°. [IponopnuoHaidbHBIE OTPE3KH B MPSIMOYTOJEHOM
TPEYrOJIbHHUKE.

YrJbl 1 4eThIPEXYT0JIbHUKH, CBSI3AHHBIE ¢ OKPY’KHOCTHIO

BrmcanHple W HIEHTpalmbHBIE YIJIBI, YrOJd MEXIy KacaTelbHOM W XOpHOW. YTIbl MEXIy XOpAaMH |
CeKyIIMMH. BIicaHHbIE M ONMMCAaHHBIE OKPY>KHOCTH TPEYTOJNBHHKA M YETHIPEXYroNbHUKH. CBOMCTBA M IPHU3HAKH
BIIMCAHHOTO 4YeTHIPEXYroybHUKA. B3anMHoe pacnonokeHue OByX oKpyxkHocted. Kacanue oxpyxHocreit. O6mine
KacaTelIbHbIEC K IBYM OKPYXXHOCTSIM.

9 KJIACC

Penienne TpeyroJibHNKOB

Cunyc, xocunyc, Tanreic yrioB ot 0° mo 180°. OCHOBHOETPUTOHOMETPUUYECKOETOXKAECCTBO. DOPMYIIbI
npuBeieHus. Perlenne TpeyronbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PellleHne MpaKkTH4ecKHX 3a1ad C
HCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Pelienne 3a1a4 reoMeTpiHuecKoi ONTHKH.

Tpuronomerpudeckue (GopMynasl I IUIOMAAM TPEYroibHMKA, MapajulelorpaMma, poMbOa, Tpamenuu.
®opmynal'epona. DopMynarIomaaUBEITYKIOr04eThIPEXYTOIbHHKA.

ITono6ue TpeyroJLHUKOB

Xopzas! 1 Moo0HBIE TPEYTOIBHUKH B OKPYKHOCTH. Teopema O IpOM3BEeIEHHH OTPE3KOB XOPA, TEOPEMBI O
MPOU3BENCHUH OTPE3KOB CEKYIINX, TEOPEMa O KBaJpaTe KacaTelbHOU. [I[puMeHeHne Ipy pellieHnN TeOMETPHYECKHIX
3agau. Teopemsl UeBsl 1 Menenas. IToHsTHE O TOMOTETHH.

MeToa KoopaUHAT

YpaBHeHHUE MPSIMOH Ha MIIOCKOCTH. YTIIOBOH KO3((UIHEHT U CBOOOIHBIN UJIeH, IX T€OMETPUIECKUIA CMBICIT.
[TapannensHOCTD M NEPHIEHIUKYISIPHOCTD MPSAMBIX (depe3 yriioBoi koadduimenr).

YpaBHeHUe OokpyxkHOCTU. HaxoxneHue nepeceueHuil OKpyKHOCTEH U NPSAMBIX B KoopauHaTtax. Popmyna
paccTosiHUSL OT TOYKM A0 Tpsmoi. [Inommans mapamiensorpamMma B KOOpIMHATaX, MOHSATHE 00 OPHEHTHPOBAHHOU
mwiomaay. IIpumenenue MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPHUUECKUX 3aadax.

BexTopsl

BexTtops! Ha mtockocTr. Crio’keHHE ¥ BBIYUTAHHE BEKTOPOB — MPABIJIa TPEYTOJIbHUKA M HapajuleJiorpaMma.
YMHOXxeHue BekTopa Ha uncno. Koopaunatel BekTopa. Ca0oXkKeHUe U BHIYMTaHNE BEKTOPOB, YMHOKEHUE BEKTOpa Ha
YHCIIO0 B KOOpAUHaTax. [I[puMeHeHne BeKTOpOB B (hM3MKE, IEHTP Macc.

Ionsrue o 6a3uce (Ha TuiockocTH). Paznoxenus BekTopoB 1o 6a3ucy. CKaIspHOE MPON3BEACHHE BEKTOPOB,
TEOMETPHUYECKHMI CMBICT W BBIp@XKEHHE B JIEKAPTOBBIX KOOpAMHATaX. JMCTpHOYTHBHOCTH CKaJISIPHOTO
npousBeneHus. CkalasipHOe NMpoU3BeJeHHE U mpoenupoBaHue. [IpuMeHeHre cKaaspHOrO MPOU3BEACHHS BEKTOPOB
JUTS HAXOKACHUS UTHH U YTJI0B. PemeHne reoMeTpryecKix 3a1a4 ¢ IOMOIIBIO CKAJIIPHOTO MTPOU3BEACHUS.

JTMHA OKPYKHOCTH M IJIOIIAAbL Kpyra

IIpaBunbHBIE MHOrOYroJbHHUKH. J[MMHA OKPYXKHOCTH. I'pagycHas W panuaHHas Mepa yIia, BBIYUCICHUE
JUIMH IyT OKpykHocTed. [Inmomans kpyra, cekropa, cermenta. Mcropudeckne cBeneHHs 00 M3MEPEHUH JUIMHBI
OKPY>KHOCTH H IUIOIIAAN KPyTa.

JBUKeHUS IVIOCKOCTH

-
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IINIAHUPYEMBIE  PE3YJIBTATBI OCBOEHHSA NPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JIMIYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTrPaMMBI [0 MaTEMaTHKE XapaKTePU3YIOTCs B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

NPOSIBJICHUEM MHTepeca K MPOILIOMY U HACTOSIEMY POCCUHCKOI MaTeMaTHKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSIM POCCHHCKMX MAaTeMaTHKOB M POCCHHCKOM MaTeMaTHYeCKOH IIKOJBI, K HCIIOIb30BAHHIO OSTHX
JOCTHKEHHUH B IPYTUX HAayKaxX U MPUKIATHEIX chepax;

2) rpa’kAaHCKOrO0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpaXKIaHWHA W peaju3alid ero Npas, NPEACTaBICHHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS pPA3NIMUHBIX CTPYKTYp, SBJICHHUH, NPOLENyp TpPakJaHCKOTO
obmecTBa (HampuMmep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYKIEHHMIO ATHYECKHX IPOOJIEM, CBA3aHHBIX C
MPpaKTUYCCKUM MPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ HayKHW, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-ITHUYCCKUX IMMPUHIUIIOB B
JIeATEJIbHOCTH YYEHOTO;

3) TPy10BOI0 BOCIIUTAHMSA:

yCTaHOBKOﬁ Ha aKTUBHOC YYaCTHUC B PCUHICHUU MNPAKTUYCCKUX 3adaqd MaTeMaTHYCCKOU HaIrpaBJICHHOCTH,
OCO3HaHMEM BAXHOCTH MaTeMaTHYEeCKOTO0 o00pa3oBaHMS Ha TPOTSDKEHWH BCEH JKWU3HM U  YCIICIIHOW
npodeccHoHaNBHON NEATENTPHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHWH, OCO3HAaHHBIM BHIOOPOM M ITOCTPOCHHEM
WHIUBHIYaJIBHOI TpaeKTopun 0Opa3oBaHUs M )KU3HEHHBIX IIAHOB C YUETOM JIMUHBIX HHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEIH;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTeMAaTHUCCKHX OOBEKTOB, 3ajad,
pELIeHUH, pacCyKEHUI, yMEHHUIO BUAETh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHUS:

OpHEHTaleld B JAEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IIPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeJOBEKa, MPUPOAbI U OOIIecTBa, NOHMMAaHUEM MaTeMaTH4eCKOW HayKH Kak cdepsbl
YeJIOBEUCCKOM JACATCIBbHOCTHU, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTH IJISA pa3sBUTUA HUBUJIU3AIIU, OBJIAJICHUEM SA3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4ecKOW KyJIbTYpOH Kak CpeJCTBOM TMO3HaHHWS MHpa, OBJIQJICHHEM HaBBIKAMHU
MCCIIE/IOBATEIbCKON AEATEIBHOCTH;

6) ¢usuyeckoro BocnuTaHUsA, (OPMHPOBAHUS KYJIBTYPHI 30pPOBbS M 3IMOIMOHAJILHOIO
O0naromoJyqus:

TOTOBHOCTBIO TPHMEHSTh MaTeMaTHYeCKHE 3HAHWS B HMHTEPECaX CBOETO 310pPOBbs, BEICHUS 3J0pPOBOTO
obpaza ku3HHM (3J0pPOBOE IHTaHWE, COAJAHCHPOBAHHBIH PEXHMM 3aHATUH M OTIbIXa, peryisipHas (uauueckas
AKTHBHOCTb), C(hOPMHPOBAHHOCTHIO HAaBBIKA Pe(IICKCHH, TIPU3HAHHEM CBOETO MpaBa Ha OMIMOKY M TAaKOTo K€ IpaBa
JIpyroro 4ejnoBeKa;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

OpHeHTaHHeﬁ Ha TPUMCHCHHUE MATEMATHYCCKUX 3HAHUH A peuICHuA 3aaad B obmactu COXpPaHHOCTH
OKpYXKalolIeH cpeJibl, INTAHUPOBAHUS IIOCTYIIKOB M OIIEHKH MX BO3MOJKHBIX HOCIIEICTBHN AJISI OKPYKAIOIIEH Cpebl,
OCO3HaHHEM II00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTeH UX pelIeHus;

8) aganTanuu K U3MEHSAIOMMCSH YCIOBUSIM COIMAIBHON U MPUPOIHOH cpeabl:

TOTOBHOCTBHO K HeﬁCTBHﬂM B YCJIOBUAX HeOHpe)IeIIéHHOCTI/I, TOBBIIICHUIO YPOBHSA CBOCH KOMIIETEHTHOCTH
yepe3 MPaKTHYECKYIO JIeSITEIbHOCTD, B TOM YHCJIE YMEHHE YUUThCS Y APYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM
JACATCIbHOCTH HOBBIC 3HAHWA, HABBIKM 1 KOMIIECTCHIIUU U3 ONBITA IPYTUX;

HEOOXOIMMOCTRIO B (DOPMHUPOBAHMM HOBBIX 3HAHHUH, (OPMYNIHPOBaTh HIACH, IOHITHSA, THUIOTE3Bl 00
0o0beKTax M SBJICHHUSX, B TOM YHCJIC paHee HEHW3BECTHBIX, OCO3HaBaTh AEMUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IITaHNPOBATh CBOE pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalMIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYaIHI0 KaK BBI3OB,
TpeOyIOLIHi KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIICHHs U JEHCTBHS, GOpMYIMPOBATh M OLICHUBATH PUCKHU
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W IIOCJICACTBHUA, (DOPMHPOBATH OIIbIT. ‘\

JOKYMEHT NOAMNUCAH
AR TIPS AMBTHRETIIAC BRI A THI




B pesyneraTe OCBOEHMS MpOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHA Y
oOyuatommerocs OyayT cQOpPMHpPOBAaHBI MeTampeAMeTHble Ppe3yJbTaThl, XapaKTEPU3YIOUIUECS OBJIAJCHUEM
YHUBEPCAJIbHBIMU I103HABATEIbHBIMU  JICHCTBUAMH, YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JEHUCTBHUSAMH U
YHUBEPCAJIbHBIMU PETYJISITUBHBIMU ICHCTBUSIMU.

Ilo3naBaTenbHbIe YHHBepPCAAbHbIE yueOHbIE 1elicTBUSA
ba3oBrble Jornyeckue AeiicTBUA:

BBISIBJIATh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, TIOHSTHH, OTHOLICHUH
MEXIy NOHATHAMH, (QOPMYIHPOBATH OIpPENENCHUS TOHATHH, YCTAHABIMBATH CYIIECTBEHHBIH MPU3HAK
KIaccu(pUKaIe, OCHOBAHUS st 0000IIEHNS M CpaBHEHUS, KPUTEPHH TIPOBOIMMOTO aHAIIN3A;

BOCIIPUHHMMATh, (OpPMYyIHpPOBaTh M INPEOOPa3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIE M OTpHULATENbHbIE,
€IMHUYHBIC, YaCTHBIE U 00IIIHe, YCIOBHBIC;

BEISIBIITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHUBOpeuns B (akTaX, TaHHBIX,
HaOJIOACHUSX U YTBEPXKICHUSX, IPEAIaraTh KPUTEPUH [UIsl BBISIBIICHHUS 3aKOHOMEPHOCTEH M IIPOTHBOPEUNii;

JACJIaTb BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U HHIAYKTUBHBIX yMO3aKJ’IIO‘-ICHPIﬁ,
YMO3aKITFOUCHHUH 110 aHAJIOTHH;

pa3duparh JOKa3aTeIbCTBA MATEMAaTHUSCKUX YTBEPXKACHWH (IpsAMBIE M OT MPOTHBHOTO), IMPOBOAUTH
CaMOCTOATENLHO JIOKA3aTeNbCTBA MaTeMaTHYECKUX (DaKTOB, BBHICTPAaUBATh apTyMEHTAIMIO, IPUBOAUTH IIPUMEPHI
KOHTPIIPUMEPHL, IPUMEHSATH METOI MATEMaTHICCKON HHAYKINH, 0OOCHOBBIBATH COOCTBEHHEIE PACCYKICHHUS;

BEIOMpATh CHOCOO peIIeHHs ydeOHOW 3amadd (CpaBHUBATH HECKOJBKO BApHAHTOB pEHICHHWS, BBIOWPATH
HanOoJee MOIXOAALINH ¢ Y4ETOM CaMOCTOSATENFHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble ncciienqoBaTesibcKue AeiiCTBUS:

HCIIONB30BaTh BOIMPOCHI KaK HCCIEIOBATENbCKHA WHCTPYMEHT WO3HAHUS, (QOPMYIHPOBATH BOIPOCHL,
(uKcHpyoIe NPOTUBOPEYHE, MPOOIEMY, CaMOCTOSTENBLHO YCTaHABIMBAaTh HUCKOMOE M JaHHOe, (OPMUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO ITO3HMIHIO0, MHEHHE,

MPOBOIUTE TI0 CaMOCTOSITEIHPHO COCTaBICHHOMY IUIaHY JKCIEPHUMEHT, WCCIEIOBAaHHE II0 YCTAHOBIICHHIO
0COOEHHOCTEH MaTeMaTHIECKOT0 00BEKTa, 3aBUCIMOCTEH 00BEKTOB MEXITy COOOI;

CaMOCTOSITENIEHO (OPMYJIMPOBATh OOOOINEHUST W BBIBOJBI MO pe3yJbTaTaM MPOBENEHHOTO HAOIIOJCHHUS,
HCCIIeIOBaHMSA, SKCIIEPUMEHTA, OIICHIBATD JOCTOBEPHOCTH TOXYICHHBIX PE3yIbTaTOB, BEIBOJAOB M 0000IICHNUH;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IIPOIECcca, a TAK)KE BBIABHTATH MPEIIOJOKCHHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHAX.

Pa6ora ¢ undopmanueii:

BBISIBIITH HEIOCTATOYHOCTh M U30BITOYHOCTE MHPOPMAIIUH, JaHHBIX, HCOOXOIUMBIX JUIS PEIICHHUS 3a/1a4H;

BBIOMPATh, aHAJIM3MPOBATh, CUCTEMATHU3UPOBATh M WHTEPIPETHPOBATh MH(OPMALUIO PAa3JIMYHBIX BHIOB H
dhopm mpeacraBneHMs;

BEIOMpaTh (OopMy TMpeAcTaBICHHsS WHPOPMANUKM W WDIFOCTPUPOBATH pelIacMble 3aJa4d  CXEeMaMH,
JarpaMMaMu, UHOH rpaduKoi U MX KOMOMHALIUSIMI,

OIICHUBATh HAAEKHOCTE HWHPOPMAIMK 10 KPUTEPUSAM, TPEATIOKECHHBIM WIH CHOPMYINPOBAHHBIM
CaMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIC YHHBepcAJIbHbIC yYeOHbIe IeiicTBHS:

BOCTIPHHAMATh ¥ (HOPMYIHPOBATH CY)XKICHHS B COOTBETCTBHHU C YCIOBHSMH M IIENSIMH OOIIEHUS, SICHO,
TOYHO, TPaMOTHO BBIPpAXXaThb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMMCBMCHHBIX TCKCTAX, AaBAaTbh IMOACHCHUA IO XOIY
peleHus 3aJauu, KOMMEHTUPOBATh MTOJTYyYEHHBIH pe3ynbTaT;

B X0JIe 00CYX/ICHHUS 3a/1aBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMOH TeMbl, MPOOJIEMbI, pelraeMoi 3a1aud,
BBICKA3bIBaThb HWACH, HALCJICHHBIC Ha IMOWCK PCHICHHA, COIIOCTABJIATH CBOU CYXICHHUA C CYXICHUAMHU OPYTrux
YYaCTHHKOB JHajora, OOHapy>KMBAaTh pa3jIM4Me M CXOJCTBO IO3MLMH, B KOPpEeKTHOH Qopme QopmynupoBarsh
pasHorIacus, CBOU BO3paKeHUs,

NPEACTABIATE PE3YNbTAThl PEUICHHS 3aladd, SKCIEPUMEHTA, HCCICIOBAHUS, IMPOEKTA, CAMOCTOSATEIBHO
BBIOMPATh popMar BBHICTYIJICHHUS ¢ Y4ETOM 3a]au PE3EHTALUN U 0COOCHHOCTEH ayAUTOPHH;
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IIOHMUMAaTh U UCII0JIB30BaTh HpeHMyHleCTBB\KOMaHHHOﬁ n HHHHBHHyaHBHOﬁ pa60T},1 Ipu pelICHUN y‘{e6HLIX
ManH@KWEHTam,ﬂ[mWMHB 1CiIb COBMCLTHOM JCATCIBHOCTH, IUIAHHUPOBATH OpraHMU3aliui0 COBMCCTHOU

P@FIE’K?WFF@W?WB HEroBapUBaThLs, 00CYKIATh MPOLECC U Pe3yNbTaT paboThl, 0600MaTh MHEHH

HCCKOJIbKHUX H}Oﬂeﬁ;




Y4acTBOBaTh B TPYMIIOBBIX (hopMax paboTsl (00CYKICHNMS, 0OMEH MHEHHH, «MO3TOBBIE ITYPMBI» U HHEIE);
BBITIOJIHATh CBOKO 4acTh pabOThl M KOOPJHMHHUPOBATH CBOM ACHCTBHUS C IAPYIMMH 4IEHAMH KOMAaHJbI, OLIEHHBAThH
Ka4ecTBO pe3yjbTaTa M KaueCTBO CBOCTO BKIAJa B OOIIMI pe3yabTaT MO KPUTEPUAM, CHOPMYTHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSL.

PerynsiTuBHbIe yHMBepcaJbHble Y4eOHbIe JeiicTBHSA
Camoopranu3zanus:

BBISIBJIATH IPOOJIEMBI JJIsl PEILICHUS] B KU3HEHHBIX M YUEOHBIX CHTYallsIX, ODHEHTHPOBATHCS B Pa3IMUHBIX
MOAXOAaX MPUHSTHS pelIeHnH (HHANBUAYaIbHOE, TPYNIIOBOE);

CaMOCTOSITENTFHO COCTABIIATH IUIAH, AITOPUTM PEIICHHS 3aJauH (MJIM €T0 YacTh), BRIOUPATh CIIOCO0 PeIICHHS
¢ Yy4€TOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI
pemeHnii ¢ ya6ToM HOBOM WH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIN HHTELICKT:

BJIaIeTh CIOCO0aMHU CaMONPOBEPKU, CAMOKOHTPOJS MpolLecca M pe3yibTaTa pelleHHs MaTeMaTHYeCKOH
3aJa4i, CAMOMOTHUBALIUH U pediekcu;

NpEeABUACTh TPYJHOCTH, KOTOPBIC MOTYT BO3HHKHYTh IPH DPELICHHM 3aJadd, BHOCHTh KOPPEKTHBHI B
JEATEIIFHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAHAEHHBIX OMNOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATH COOTBCTCTBUEC PE3YyJibTaTa ACATCIbHOCTH MOCTaBJICHHOM e 1 yCJIOBUAM, 06’L§ICHHTB MPpUYUHBI
JOCTHXEHUS WIIN HEJIOCTIDKCHNUS [IeJIN, HAaXOJUTh OIIHOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BBIPAXATh 3MOLMUH NPH W3yYCHUH MaTEeMaTHIECKMX OOBEKTOB M (DaKTOB, JaBaTh 3MOLHOHAIBHYIO OILEHKY
peuieHus 3aJa4H.

NPEIMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 ki1acce o0yJaromuiics OIyYHT CIIeIyIOMINe TPEIMETHBIE Pe3yIbTaThl:

PacrniozHaBaTh M3yueHHbIE reOMETpUUeCcKre (BUTYpPBI, ONPEEISATh X B3aUMHOE PACIOIOKEHNe, H300paKaTh
reoMeTpuueckre (GpUrypsbl, BHIIOIHATh YEPTEXKH M0 YCIOBHIO 337a4u. V3MepsTh JUHEHHbIE U YIIIOBbIC BETUYUHBL.
PermaTs 3a1aun Ha BBIYMCIICHHE JUITMH OTPE3KOB M BEJIMUUH YTJIOB.

JlenaTh MPUKUAKY U OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIHMYMH IPEAMETOB B PEaNbHOMW KU3HH, pa3sMepoB
MPHUPOAHBIX 00BEKTOB. PazmiuaTs pasMepsl ’TUX 0OBEKTOB MO HOPSIIKY BETHYUHEI.

CTpouTh 4epTeXRN K TEOMETPUIECKUM 331aUaM.

[lonb30BaTbCsl MpH3HAKaMHW  paBEHCTBA  TPEYTOJIBHUKOB, HCIONB30BaTh TPH3HAKM M CBOMCTBA
PaBHOOEPEHHBIX TPEYTOIBFHUKOB MIPU PEIISHNH 3a/1a4.

[TpoBoANTB TOTHYECKHE PACCYKACHHS C HCIIOJIb30BAHUEM T€OMETPHIECKUX TEOPEM.

[lonb30BaTbCsi  NMpU3HAKaMH  PaBEHCTBA  INPSIMOYTOJBHBIX  TPEYrOJBHUKOB, CBOWCTBOM  MEIHMAHBI,
MPOBEAEHHOHN K THIIOTEHY3€ MPSAMOYTOJIFHOTO TPEYTOJIbHHKA, B PEIIEHUH T€OMETPHUUECKUX 3a/1au.

OmnpenemnsaTs NapaieIbHOCTh IPSIMBIX € TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH ceKymias. OnpeaensaTs
HapaaelbHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOUEK OJHOMU MPSIMOM 10 TOUEK APYroi MpsiMOI.

Pemars 3agaun Ha KieT9aToi Oymare.

IIpoBOANTH BEIYMCICHUS M HAXOAWTH YHCIOBBIE N OyKBEHHBIE 3HAUCHHS YTIIOB B TEOMETPHUYECKUX 3a7adax C
UCIIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB W MHOTOYTOJBHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH
NEepeceueHH! ABYX NapajlIeNIbHBIX NPSMBIX CeKyllel. PemaTs npakTuueckue 3ajaud Ha HaXOXK/AEHUE YTIIOB.

Bnagers monstrem reomerpudeckoro mecra touek (I'MT). Onpenensate OUCCEKTPHCY yIila U CepeIUHHBIN
MEePIEHANKYISAP K OTPE3Ky Kak reoMeTpudeckrue mecta TodeK. I10Ip30BaThCsl MOHATHEM T€OMETPUIECKOTO MecTa
touyek ('MT) npu nokazaTenbCcTBE FeOMETPUUECKUX YTBEPXKICHUI M IIPH PEIICHUH 3a/1a4.

DopMyIIpoBaTh ONPEAETICHNUS OKPY)KHOCTH M KpyTra, XOpAbl M JHAMETpa OKPYKHOCTH, YBEPEHHO BJIAJETh
MX CBOWCTBaMH. Y METh IOKAa3bIBATh U IIPUMEHSITH 3TH CBOWCTBA MPH PEIICHUN 3a7a4.

Bnaners noHATHEM ONMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOAUTh €€ LEeHTp. Jloka3bpIBaTh
Y UCIIOJIb30BaTh (DAKTHl O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJbHHUKA EPECEKAIOTCS B OJHON TOYKE, U O TOM, 4TO
CEpEeIMHHBIC IEPTICHANKYIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOH TOUKE.

BIaA€Th HOHATHEM KacaTCllbHOM K ORPYKHOCTH, HOJIb30BAaThCA TEOPEMOM O HEPINEHAMKYIAPHOCTH
KacafpOIYI E T O MAGAIJHHOTO K TOUYKP KacaHus. JokasbiBaTh PABEHCTBO OTPE3KOB KacaTENbHBIX K
OQMEWFP@H}WWWH,WWW@OWE U IPYMEHATH 3TO B PELICHUH T€OMETPHUECKHX 3a/1a4.

Jloxa3bIBaTh U IPUMEHATH POCTEHIITNE TeOMETPHIECKIE HEPABCHCTBA, TOHUMATh UX MPAKTUIECKAN CMBICIT.

CepTngukat 0E42607FITffoR8RMERGBERRE P8O Mucckue nodrpoeHns ¢ MOMOIIBIO LUPKYJIS M IHHEHKH.
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K xoHIty 00yueHns B 8 Kiacce 00ydaromuiics MOMYIHT CICAYIOIINE IPEAMETHBIC PE3YIbTaThL:

PacnozHaBaTh OCHOBHBIC BUABI YETHIPEXYTOIBHUKOB, WX JJIEMEHTHI, IIOJIb30BAaThCS WX CBOWCTBAMH P
pELICHNH reOMEeTPUIEcKUX 3ajad. Pa3nuuare Mpu3HaKky M CBOMCTBa MapajuiesiorpaMMa, poM0a U MpsIMOYrojbHHUKa,
JIOKa3bIBaTh UX ¥ YBEPEHHO MPUMEHSTH IIPH PEIICHUN F€OMETPUIECKUX 3a/1au.

Hcnons30BaTh CBOWCTBA TOUKH IIEPECCUCHUS MEANAH TPEYTONbHUKA (LIEHTPA MACC) B PEIICHNUH 3aad.

Bnanets moHsTHEM CpefHEH JMHUM TPEYroJbHHKA W Tpareluu, MPUMEHSATh WX CBOWCTBA NMpPU PEIICHUU
reoMeTpuyeckux 3axad. Mcrnosap3oBare Teopemy daneca u TeopeMy O MPOMOPIHMOHANBHBIX OTpe3Kax, MPUMEHSATh
UX JUIA PeIICHHS MPAKTUIECKUX 3a1ad.

Pacrno3HaBaTh EHTPATbHO-CHMMETPHUYHBIE (PUTYPBI M UCTIOJIB30BATh NX CBOIMCTBA NPH PEIICHUH 3aad.

Brnanets moHATHSMH TOJO0MS TPEYrOJBHHMKOB, KoddduimeHra mogoOusi, cCOOTBETCTBEHHBIX 3JIEMEHTOB
MOJOOHBIX TPEYroJbHHUKOB. VMeTs mpencTaBieHHEe O IpeoOpa3oBaHMU MONOOMS W O MOMOOHBIX (HUTYpax.
[Tonp30BaTbCsl TMpHU3HAKAMH TMOJOOMS TPEYrOJFHUKOB IIPH PEIICHHM T'eOMETpHUYecKHX 3aaad. Jlokas3pBaTe M
NPUMEHSTh OTHOUICHUS] NPONOPLUUOHATIBHOCTH B TPSIMOYTOJIBHBIX TpeyroibHuKax. [IpuMmeHsaTh momoOue B
MPaKTHYECKUX 3a/1a4ax.

BrIBoanTh M HCHIONB30BaTh MpoCTeHIMe GOPMYIIBI IS IO TPEYroIbHIUKA, TapajuIeorpaMma, pomoa
W Tpanenuy. BeranciaTe (pasauaHbIMU CIIoco0aMM) IUIOMAAb TPEYTONbHUKA W IUIOMAJN MHOTOYTOJBHBIX (GHUTYD
(TI0NB3yACH, TIe HEOOXOIUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHUE IUIONIAACH MOTOOHBIX GUTYp U MPUMEHATH PU
penieHnn 3a1a4. [IpuMEeHATh MOy4eHHbIE YMEHHS B MPAKTHUCCKHUX 3a7adax.

[Tonp3oBatbcst Teopemoit Iludaropa anst pemeHus reOMETPUYECKHX W MpakTHdeckux 3axad. CTpouTsb
MaTeMaTHYeCKyl0 MOJielb B NPaKTHMYECKUX 3ajJadaX, CaMOCTOSTENbHO JeNaTh 4YepTéX M HaXOAUTh
COOTBETCTBYIOIINE JUIUHBI.

Bnanets MOHATHEM BIMCAHHOTO WM IEHTPAJIbHOTO yIJIa, yIrila MEXIY KacaTelIbHOW M XOPAOH, ONMCAaHHOW M
BIIMCAHHOW OKPY)KHOCTH TPEYTOJIbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHSITh UX CBOMCTBA MPU PEILICHUH 3a1ad.

[TpuMeHsITh TOJNyYeHHBIE 3HAHMSI Ha MPAKTUKE — CTPOUTHh MaTeMaTHYeCKUe MOJENH IS 3a7ad peanbHOM
JKM3HU W MPOBOANTH COOTBETCTBYIOIINE BBIYMCIICHNS C TPUMEHEHHEM MOJ00Us U TPUTOHOMETPHUH (IOJIb3YSCh, IIie
HEOOXOTNUMO, KaIIbKYJIITOPOM).

K koHIy 00y4eHwust B 9 kjiacce 00ydaronuics MOTYIHT CIEIYIONINE IPEIMETHBIC Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIHU OCTPHIX YIJIOB, YMETh HAXOAWUTh C WX IIOMOINBIO pa3IHIHEIC
3JIEMEHTHI IPSIMOYTOJIEHOTO TPEYTONBHUKA («PEIIeHHEe MPSMOYTOIBHBIX TPEYTOIEHUKOBY). HaxoauTh (¢ MOMOIIEI0
KaJIbKYJISITOPA) JUIMHBI U YIJIBI JJ1sl HETaOJIUYHbBIX 3HAYCHUI.

ITonp30BaTbCs (l)OpMyJ'IaMI/I MPUBEACHNUSA U OCHOBHBIM TPUTOHOMETPHUUYCCKUM TOXKICCTBOM IS HAXOXKACHUA
COOTHOILICHUH MEXy TPUTOHOMETPHICCKUMHI BEITHUMHAMHU.

I[OKaBI)IBaTI) TECOPEMY CHUHYCOB M TCOPEMY KOCHHYCOB, IMPUMCHATH HX [JIA HAXOXIACHHUA Pas3sIMdHbIX
JJIEMEHTOB TPEYTOJbHUKA («pEIIeHHEe TPEYroJbHUKOBY»), IIPHU pEIIEHHH TeOMEeTpUYecKux 3amad. lIpumeHsTh
MOJTyYSHHBIE 3HAHUS NIPU PEIICHNH MIPAKTHYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHIO B  3aJadyaXx Ha HaxXOXKAEHWE IUIOIIAAM, BHIBOAWUTH M BIAJETh
TPUTOHOMETPUIECKUMHU (HOpMyJIaMH JIJISI TUIOIIAIN TPEYTOIbHUKA, TapajuieiorpaMma, pom0a, Tparennus, BIBOIUTH
U IpuMeHsITh hopmyiy ['epoHa u popMyTy AJIs TUIOLIAIH BEITYKIIOTO YETHIPEXYTOJIBHUKA.

Hmets npeacraBieHre 0 TOMOTETHH, IPUMEHSTD B IPAKTUYECKUX CUTYaNUsIX.

Hcnonb3oBats TeopeMbl UeBsl uMeHenas py peLIeHNH 3a1a4.

Hcnonp30BaTh TEOpeMBl O BIHCAHHBIX YIJIaX, Yrax MEXIy XopAamMH (CeKymIUMH) H YyIiIe MEeXIy
KacaTeIbHON U XOPIOH MPH PELIEHNN TeOMETPUIECKHX 3aad. Jloka3bIBaTh U IPUMEHATH TEOPEMBI O IPOU3BEJCHUN
OTPE3KOB XOPJI, O IPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

Bragers moHATHEM KOOpAWHAT HA IUIOCKOCTH, paboTaTh C ypaBHEHHEM NpSMOH Ha IJIOCKOCTH. Bramers
HNOHATUSAMH YIJIOBOro KoddduimeHTa u cBOOOJHOTO 4iieHa, MOHMMAaTbh HMX T'€OMETPHUUYECKMH CMBICI M CBS3b
YIIIOBOTO KO3 HIMECHTa C BO3pACTAHUEM U yOBIBAaHHEM JIMHEHHOW (QYHKIMH. YMETh peIaTh METOAO0M KOOpANHAT
3a/1a4u, CBsI3aHHBIE C MapaUIeIbHOCTHIO U NEPIEHINKYISIPHOCTBIO MPSIMBIX, TIEPECEUCHUEM NPSMBIX, HaX0XKICHIEM
TOUEK TMePECEUCHHUSI.

BEIBOMWT, W BIANCIL yPaBHCHACM OKDYKHOCTH. CIONb30BaTh METON KOOPIMHAT JUIS HAXOXKICHUS
nepeﬂgwmlgppywﬁ”emme. Brnagetp ¢opmymaMu pacCTOSHHS OT TOYKH 1O MPSAMOW, IUIOIIAAH
N2PAERTPRIMIFOM FOOAMTATE K HEMCTE TORsHe 00 opumeHTHpOBaHHOU Momand. Ilodp30BaThCS METOIOM

KOOpPpAUHAT Ha IIJIOCKOCTH, NPUMCHATH €ro IMnpyu PEIICHUU ICOMCTPUYCCKUX U HNPAKTUYCCKUX 3adad. HpI/IMeHHTL

CepTudukaT 0E4 2R3 6h kESpIRRARE BpAEIROCHBEMAPOBAHHBIX TeOMETPHUYECKUX 3a/1aUaX.
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Brnanete moHATHEM BEKTOpa. YMETh CKJIAABIBaTh W BBIYUTATH BEKTOPHI, YMHOXKAaTh Ha YHCIO, BIAJETh
MpaBHJIaMU TPEYTONbHHUKA M HapajuiesorpaMMa. Biagers npakTHIeCKUMH HHTEPIPETAHsIMUA BEKTOPOB. Y BEPEHHO
MOJIB30BAThCS KOOPAMHATaMU BEKTOpa. BiageTh cloxeHHeM M BBIUMTAHHEM BEKTOPOB, YMHOXKEHHEM BEKTOpa Ha
9HCII0 B KOOPJUHATAX.

Nwmers mperncraBieHne o 0Oasmce (HA IDIOCKOCTH). PackiampiBaTh BeKTOpHl 1o 0Oasucy. PackiamsiBaTh
BEKTOPBI CHJI C TIOMOIIBIO TPOCIIUPOBAHMUS ¥ TPUTOHOMETPHIECKUX COOTHOIICHNH. [IpUMEHATh NOMydeHHBIC 3HAHUS
B IIPOCTEHINNX (U3MIECKUX 3a/1aUax.

Brnanete MOHSATHEM CKAISIPHOTO IIPOM3BEICHHS BEKTOPOB, MOHUMATh €T0 TI'€OMETPHUYECKHH CMBICT H
YBEPEHHO IOJB30BATHCS €r0 BBIPAKECHHEM B JEKapTOBBIX KOOpPAMHATAX. 3HATh AUCTPHOYTHBHOCTH CKAaSPHOTO
MPOM3BEICHUS U €T0 CBA3b C MpoerupoBaHueM. IIpuMeHsTh CKalsipHOEe MPOU3BEACHUE BEKTOPOB JUIl HaXOXKACHUS
JUIMH U yTI0B. PemaTs reoMeTpudeckye 3aauu ¢ IOMOIIBIO CKAISIPHOTrO Mpou3BeAeHus. Vcrnonp30BaTh CKaIsipHOE
MPON3BEACHHUE BEKTOPOB B alreOpaniecKux U GU3HMIECKNX 3a1a9ax.

Brnaners MOHATHSAMH MPaBUIBHOTO MHOTOYTOJBHHMKA, AJUHBI OKPY)KHOCTH, JUIMHBI AYTH OKPYXHOCTH H
paavaHHOM Mepsl YIUIA, BBIYMCIATH ILIOWIAAbL Kpyra U ero 4dacred. Ilomumars cmbica yucna m. lIpumMeHsaTs
MOTyYCHHBIE YMEHHS NPH PEIICHUN NPAKTHIECKUX 3aJad. 3HaTh HCTOPUYECKHE CBEACHHS 00 M3MEPEHHH THHEI
OKPYXHOCTH M IIJIOIIA/AN KpyTa.

Hmetp mpencraBieHue o npeoOpa3oBaHUM IUIOCKOCTH, O ABWXKEHHAX. HaXxoquTe ocH, LEHTPbl CHMMETPUH
¢uryp, OEHTPH IOBOPOTa, HAXOAWTH KOMIIO3WIIMM TPOCTEHIINX IpeoOpa3oBaHui. [IpuMEHATH IBIKCHUS
IUIOCKOCTH IIPY PEIICHUN F€OMETPUIECKHX 3a1ad.

IIpuMeHATh MOJTy4YeHHBIE 3HAHMSA HA MPAKTUKE — CTPOUTh MaTeMaTH4eCKHe MOJAETH I 3a4ad peajbHOI
JKM3HU M TIPOBOJUTH COOTBETCTBYIOIINE BBIYKMCICHUS C MPUMEHEHHEM MOJ00MS U TPUTOHOMETPUUECKUX (DYHKLMIT
(TI0MB3Y#CH, TIe HEOOXOINMO, KaJIbKYIATOPOM).

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabusie IIpakruueckue  (uupposbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEPeCYpPChI
Hauana reomerpuu. [Ipocreimme
1 reoMeTpruIecKue GUrypsl ¥ UX CBOMCTBA. 28 1
N3mepenune reoMeTpuyecKux BETUYHH
2 TpeyrosbHUKH 19 1
3 [TapamnensHoCTh. CymMMa yriioB 15 1
MHOTI'OYTI'OJIbHUKA
[TpstmoyTonbHBIE TPEYTOJIBHUKHI
5 I'eomeTpuyeckre HeEpaBeHCTBA 1
OxpyxHocTb. ['eomeTpruueckue mecra
6 To4ek. [locTpoenus ¢ TOMOILIBIO UPKYJIS 18 1
Y JIMHEUKHU
7 [ToBTOpenue, 0600IIEHNE, 10 |
cucTeMaTtn3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[NPOT'PAMME
4 N
OOKYMEHT NoaAnmMcAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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8 KVIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM
Ne /i Kourpoasubie Ilpakruueckue (uupposbie)
NPOrpaMMsbI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEpPeCYpPChl
YeTbIpEXYroJIbHUKU 22 1
2 ITomobOue 16 1
3 [Tnomane 16 1
4 Teopema ITudaropa u Havana 18 1
TPUTOHOMETPUH
5 VYTIIibl ¥ 4eTBIPEXYTOJBbHUKH, CBS3aHHBIE C 20 |
OKPY>KHOCTBIO
6 [ToBTOpenue, 06001IECHNE, 10 |
cUCcTEeMaTH3aINsI3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
4 N
OOKYMEHT NoaAnmMcAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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9 KVIACC

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

- vy

KounvecTBO yacoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeEM Kowrporsmsie  TIpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 Pelrenue TpeyroibHUKOB 12 1
2 [Tonobue TpeyroabHUKOB 8 1
3 Meton KoopauHat 10 1
4 Bexrops! 12 1
5 JlnvHa OKpY>KHOCTH U ILJIOIIAb Kpyra 10 1
6 JIBH>KEHUS TNIOCKOCTH 10
7 [ToBTOpEHME, 0606meHUHe, 6 |
CHUCTEMaTH3aIus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




HOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
N KounvecTBO yacoB DJIeKTPOHHbIE
; Jara uudposbie
n/ Tema ypoka Bcer KonTposabHubie IIpakTuyeckue
U3yYCHUS o0pa3oBaTte/ibHbIE
n 0 padoThI padoThI
pecypcsl
| Hcropust BOBHUKHOBEHUS U Pa3BUTHS |
reoMeTpuu
) HavanbHbie nonsatus reometpun. Touka, |
npsiMasi, OTPE30K, JIyd
3 HavansHnele nonsarus reomerpun. Touxka, |
npsimasi, OTpPe30K, JIy4
[TonsiTre 06 akcrome, Teopeme,
4 JI0KA3aTeNIbCTBE, ONPEICIICHUN, CBOMCTBE, 1
MpU3HaKe
B3aumHoe pacrosnoxeHue ToueK Ha IpsIMOH.
5 W3mepenue 1nuHbI OTpE3Ka, pacCTOSTHUE 1
MEXIy TOUKaMHU
B3anMHOe pacnionokeHne To4eK Ha IpsiMOil.
6 W3mepenue 1nnHbI OTpe3Ka, pacCTOsTHUE 1
MEXIy TOUKaMHU
B3anMHOe pacnonoxeHue To4eK Ha IpsiMOil.
7 N3mepenne NmHbI 0OTpe3Ka, pacCTOsTHUE 1
- MEKAY-FOTHeaMH
o g DOKMMEHT dtQEMARL b1, Bus! yrijos. |
SNEK TRQHIOH EIRARIERS 08
CepTupukar 0E4ZB07F1FECRRRESCOGERY WIHEOS2 Bunb! yrijos. 1

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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/

N3MepeHne BETMYMH yIIIOB

10 [TonynnockocTs u yroy. Bussl yrios. 1
N3mepenue Benu4rH yriioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIe U IEPIICHANKYIISIPHBIE 1
MpsIMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

12 [TapannenpHble U NEPHICHIUKYISPHBIE 1
psIMbIE
BepTukanbHble U1 CMEKHBIE YTJIbL.

13 [TapamtenpHble U IEPIIEHINUKYIISIPHBIC 1
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIIIBL.

14 [TapamienpHble U IEPIICHINKYIISIPHBIE 1
MpsIMbIE
BeprukanbHble U CMEKHBIE YIIIBL.

15 [TapatenpHbIe U IEPIICHIUKYIISIPHBIE 1
MpsIMbIE

16 buccekrpuca yria 1

17 buccekrpuca yrna 1

18 buccekrpuca yrina 1

19 Jlomanas. Buapr momanbix. JmuHa JoMaHoM 1

20 Jlomanas. Buasl tomasbIX. /[TMHA TOMaHOM 1
MuoroyronsHuku. [lepumetp

21 MHOTOYTOIBHHKA. [10HATHE O BEIMYKITBIX U 1

0 AOKYMERT JIQAIMG Ao nr incax
SNIEKTPOHHOW NOANUCDHIO
MHuoroyronsHuku. [Iepumerp
CepTudukar 0E4 2D 7FIFEC395A2E3C0 FFB7CIREOFD 1
[leiicTanTene ¢ 05.02.2026HQ 9YppHYKa. TIOHATHE 0 BHIIYKIbIX 1

Bnageney KyHu Mana KOpbeeHa
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HCBBIITYKJIBIX MHOT'OYT'OJIBHUKAX

Muoroyronsuuku. [lepumetp

23 MHOTroyrojbHuka. [loHaTHE O BHINYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
MuoroyronsHuuku. [Tepumetp

24 MHOTOYyTOJbHUKA. [IOHSTHE O BBIMYKJIBIX U
HEBBIMYKJIBIX MHOTOYT OJIbHUKAX
MuoroyronsHuku. [lepumerp

25 MHOroyrojbpHuka. [londTHe 0 BBIIYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

26 HNHCcTpyMEHTBI U1 U3BMEPEHUN U
MOCTPOEHUM

27 HNHCcTpyMEHTBI U1 U3BMEPEHUN U
MOCTPOEHUM
KonrtponsHas padora o teme "Havana

)3 reomeTrpuu. [Ipocreiimne reomeTpuyeckue
¢burypsl u ux cpoiicta. izmepenue
reomeTpuueckux ¢uryp"

29 Menuana, GucceKTpHuca U BbICOTA
TPEYrOJIbHUKA

30 Menuana, GMCCEKTpHUCa U BBICOTA
TpPEeYrojJbHUKA

31 PaBeHCTBO TpeyrojabHUKOB

1 [IepBbIit 1 BTOpOM IPU3HAKKU PAaBEHCTBA

/

o

CepTugukat OE4
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TPEYroJIbHUKOB

[TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA

/

35 1
TPEYrOJIbHUKOB

36 [TepBrIii 1 BTOPOM MPU3HAKK PABEHCTBA |
TPEYrOJIbHUKOB

37 PaB1j06e;[peHHLIe TPEYrOJIbHUKHU U UX |
CBOICTBa

18 PaBIU{OGez[peHHLIe TPEYTOJIbHUKHU U UX |
CBOICTBa

39 PaBIjOGenpeHHLIe TPEYrOJIbHUKHU U UX |
CBOICTBa

40 [IpusHak paBHOOEIPEHHOTO TPEYTOIbHUKA 1

41 ITpu3Hak paBHOOEIPEHHOIO TPEYroJIbHUKA 1

42 Tpertwnii npr3HaK paBeHCTBA TPEYTOJIbHUKOB 1

43 Tperunii npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1

44 Tpernii npr3HaK paBeHCTBA TPEYTOJIbHUKOB 1

45 ®urypsl ¢ oceBoit cummerpuen. IIpumepst |
CUMMETPHUH B OKPYKAIOIIEM MUDE

46 durypsl ¢ oceBoit cummerpuen. IIpumepst |
CUMMETPHUH B OKPYKAIOILIEM MUPE

47 KonTponbhas pabota no teme 1
"TpeyronbHuKu"

48 [TapamienbHOCTB IPSIMBIX 1

19 CrolicTRa U HpH3HAKH-HapadAeAkHbIX 1

JOKYMEHTE NOANUCAH
O 58”E KT S MARRHGE Qapanienbibix .
Ceptudukar 0E42607F1FEOPINEEIE3COFFB7CIBEOF2

o
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CBolicTBa ¥ NPU3HAKY NapalIeIbHbBIX

51 1
IIPSIMBIX
5 CBolicTBa ¥ IPU3HAKY NapaJlIeNIbHbBIX |
IIPSIMBIX
53 CBolicTBa ¥ IPU3HAKY NTapAJIJICIIBHBIX 1
IIPSIMBIX
54 CBolicTBa M IPU3HAKY MapalIeNIbHbIX |
IIPSIMBIX
55 CyMMa yriioB TpeyrojibHUKa 1
56 CymMma yriioB TpeyrojibHUKa 1
57 Buemnue yrisl TpeyrojibHHAKa 1
58 Bueminue yriibl TpeyrojibHUKa 1
CymMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA
59 Y CyMMa BHEUIHHUX YTJIOB BBITYKJIOTO 1
MHOTOYT'OJIbHUKA
CymMa BHYTPEHHHX YIJIOB MHOTOYTI'OJIbHUKA
60 1 CyMMa BHEUIHHUX YTJIOB BBITYKJIOTO 1
MHOT'OYTI'OJIbHUKA
CymMa BHYTPEHHHX YIJIOB MHOTOYTIOJIbHUKA
61 U CyMMa BHEUIHUX YIJIOB BBIITYKIIOTO 1
MHOT'OYTI'OJIbHUKA
KonrtponbHas pabora no Teme
62 "[TapamnensHocTs. CyMMa yIiioB 1
MHOIOyrojbHHUKa"
é 63 1o [Ipuznaku paBeﬁ(éTAsa IPAMOYTOBHEIX |
O AR
IIpu3Haky paBeHCTBA NPSAMOYTOJIBHBIX
CepTugukar 0E4£8b7FIFEC395A2E3COFFB7CIBEOF2 1
OencteuteneH ¢ 05.02 >07TFPQ W

o
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65

[lepnenquKymsip ¥ HaKJIOHHAA

CBoiicTBO MCIUaHbI IPAMOYT'OJIBHOT'O

06 TPEyroJIbHUKA, IIPOBEAEHHON K THUIIOTEHY3¢€

67 CBoMCTBO MeuaHBbl IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, IPOBEAEHHON K TMIIOTEHY3€E

68 [IpsiMmoyronbHbIN TPEYroJibHUK € yriaoM B 30
IpaxycoB

69 [IpsiMOyTONBHBIN TPEYTrONbHUK € yIiaoM B 30
IpaxycoB

70 CooTHoOIIEHNS MEXy CTOPOHAMU U YIIlaMu
TPEYrOJbHUKA

71 CooTHoOIIEHUS MEX/1y CTOPOHAMU U YIJIaMU
TpeyrojbHUKa

7 HepasenctBo TpeyronbHuka. HepaBeHcTBO
0 JUTMHE JIOMaHOH
HepaBeHCTBO MeX 1y IEPIEHANKYIIPOM U

73 HAaKJIOHHOM. PaccTossHuE OT TOYKH 10
psAMON
KonTponbHas pabota no temam

74 "[IpssMOyTOIBHBIE TPEYTOIBHUKH ",
"I'eomeTpuueckue HepaBeHCTBA"

75 OKpuy)KHOCTI), XOpAbl U IUAMETPhI, UX
CBOICTBa

76 OKpy>KHOCTb, XOP/bI U TUAMETPBI, UX

/

CBOMCTBA ™

o

7:?J'IEK
CepTugukar 0E42607F1FE%%%%&QFFB7C1BEOF2

05 092 92090 A 0108 2097

AOKEMEHT {1 %1%%&16“6 OKPY/KHOCTH H

TPOHHOW NOAMN

MMpsIMOU. KRacCaTClIbHAaA U CCKyILIas K

JencteButeneH c
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B3aumHoe pacronoxeHue OKpyKHOCTU U

78 npsamoii. KacarenbHas u cekyias K
OKPY’KHOCTH
B3aumHoe pacrionoxeHne OKpyKHOCTU U

79 npsimoid. KacatenbHas u cexymas K
OKPY>KHOCTH

80 OKpy’KHOCTb, BIIUCAHHAS B YIOJ

81 OKpy’>KHOCTb, BIIUCAHHAS B YrOJ
[loHsTHE O TEOMETPUUECKOM MECTE TOYEK.

82 [IpuMepsl reOMETPUUECKUX MECT TOYEK Ha
IJIOCKOCTH
[ToHsATHE O rEOMETPUYECKOM MECTE TOUEK.

83 IIprmepbl reOMETPUYECKUX MECT TOUYEK Ha
IJI0CKOCTH

24 OnucanHast OKPYKHOCTb TPEYrOJIbHHUKA, €€
LEHTP

25 OnucaHHast OKPY>KHOCTb TPEYTrOJIbHHUKA, €€
LEHTP

26 MeToa reoMeTpuYeCKUX MECT TOUEK MpU
pEelIeHNY TeOMETPUYECKUX 3a/1a4

%7 MeTo reoMeTpuYecCKUX MECT TOUYEK MpHU
pELIEHNN T€OMETPUYECKUX 3a/1a4

28 MeTtoa reoMeTpudecKiuX MECT TOUEK Mpu

PEIICHUU T€OMCTPUYCCKUX 3a1a4

/

? no Ky R I HQRBIMBA crnx 3amau

Ty S FLEA

MeTo TeOMETPUYECKMX MECT TOUEK MpHU

o

INEK I68HHUVI 11O LI 1MCb

05 O 2097 1

10 o
OCHOBAaHUA IIPOCTCULINX IMMOCTPOCHUH,

CepTudukat 054%7':“59?31? N2l %C&%E%%eHm, peljieHue

JencteButeneH c

Bnageney KyHu Mana KOpbeeHa
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3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U
JIMHENHKOHI

91

O6ocHOBaHMS IPOCTEHIINX TOCTPOCHUH,
JTallbl 337]a44 HA IIOCTPOCHHUS], pELICHUE
3a/1a4 Ha IOCTPOEHUE LUPKYJIEM U
JIMHEUKOU

92

93

94

KonTponbHas pabota mo Teme
"OkpyXHOCTh. [ 'eomeTpuieckue mecrta
Touek. [TocTpoeHus ¢ mOMOIIBIO ITUPKYJIIS U
TUHEeUKn"

[ToBTOpenue u o6odmeHne. Pemenune 3anay,
WJUTFOCTPUPYIOLIUX CBS3H MEXY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6o6menue. Pemenue 3aaay,
WJLTIOCTPUPYIOIINUX CBSI3H MEXKITY
pa3IMYHBIMHU TEMaMH Kypca

95

[ToBTOpenue u o6o61eHue. Peenue 3aaay,
WUTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3NUYHBIMU TEMaMH Kypca

96

[ToBTOpenue u o6obmenne. Pemenune 3amay,
UJUTIOCTPUPYIOLIUX CBI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

97

[ToBTOpenue u 06o6meHue. Pemenue 3amay,
WUTFOCTPUPYIOIINAX CBA3UA MEXKITY
pa3JIMYHBIMHU TeMaMH Kypca

/

o

CepTugukat OE
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no KUWQWWQ@QH&HHG. Pemame 3aj1ad,
98 NEK TROHSON PIOORHACERY MEK LY

2607F1FERASEATESLOE AN ANEEYPCd




[ToBTrOopenue u o6obmenue. Pemenue 3anay,
99 WJUTIOCTPUPYIOILIUX CBSA3U MEKIY 1
pa3IMYHBIMU TEMaMU Kypca

[ToBTrOopenue u o6obmenue. Pemenue 3anay,
100 WJUTFOCTPUPYIOLIUX CBS3H MEXTY 1
pa3IUYHBIMKM TEMaMH Kypca

101 Hroroas koHTpoIbHAs paboTa 1

[ToBTOpeHue u o6odmeHue. Pemenune 3anay,
102 WJUTFOCTPUPYIOLUX CBS3H MEXY 1
pa3IMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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8 KVIACC

/

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBa
) [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
3 [Tapamrenorpamm, €ero Npu3HaKu U |
CBOMCTBA
4 [Tapannenorpamm, ero Nnpu3HaKu U |
CBOMCTBA
5 [Tapamenorpamm, ero Npu3HaKu U |
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, UxX |
MIPU3HAKU U CBOMCTBA
7 [IpsmoyronbpHUK, poMO, KBaJIpat, ux |
IIPU3HAKU U CBOWCTBA
2 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
MIPU3HAKU U CBOMCTBA
10 Cpez[Hs{s{ JIMHUSA TPEYTOIbHUKAY 1
HOKYMEHT DOANNCAY
0 1‘131'II:IIT LA I'II'\I'II'IIA eI_XFOHLHHKa 1
ST CTIriJrir i III"I\J'D .
Tpaneum aBH06eI[peHHaSI Tppneuus, eé
Ceptudnkat 0E4AED7FIFE C395A2E3COFFBICIBEOE 2 1
HeicTeuTtenex ¢ 05.02.2026 no 8?8@%57 pu
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13 Tpa?euml. PaBHOOenpeHHAst Tpanenwus, eé |
CBOMWCTBA U PU3HAKU
14 [IpssMmoyronbHas Tpanenus 1
15 CpenHsist TuHUS Tpaneuu 1
16 Teopema daneca 1
17 Teopema Daneca 1
18 TeopeMa 0 mpOMOPIMOHATIBHBIX OTPE3KaxX 1
19 Teopema 0 IPONOPLHUOHAIBHBIX OTPE3KAX 1
20 entp macc TpeyrojbHHUKA 1
21 L{enTpanbHO-CUMMETPUYHBIE (DUTYPBI 1
” KonTponbhas padota no teme |
"YeTbIpEXyroJbHUKN"
” [Tonobue TpeyroabHUKOB, KO3)PUIIMEHT |
no100ust
24 ITonoGue TpeyroibHUKOB, KOA(PHUIHEHT |
noo0us
25 [Ipu3naku momo6Ust TPEYroJbHUKOB 1
26 [Tpu3Haku mo100us TPEYroNbHUKOB 1
27 [Ipu3naku momo6ust TPEYroJbHUKOB 1
28 [Tpu3Haku mo1o0us TPEYroIbHUKOB 1
29 [Ipu3naku momo6ust TPEYroJbHUKOB 1
30 [Ipu3naku momo6ust TPEYroJbHUKOB 1
21 [TpumeHeHne o J00uS IPH PeILICHUH |
. NPaKTHYECKHX 33714 \
HOK HI TTOATTNCAR HIIeHI/II/I
o 3gnEKTPzi§m“(5ﬁﬁ HHIRdR0g™ mPH pe 1
IIPAKTUYECKUX 3a/1a4
CEE)TM(DMKBT OE gbun- IFEC3 %Iff%:élfﬁ%%?eﬂﬁlo?u%géﬂ pH penkermm 1
HencteuteneH ¢ 65.02.2026 U3

o
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MPAaKTUYCCKUX 3adayd

34

35

[Ipumenenue mogooust MpU pelIeHUH
MPaKTUYECKUX 3a/1a4

[Ipumenenue mogooust NP perieHUH
MPAKTUYECKHX 33724

36

[Tpumenenne nog00us PH PeIICHUH
MIPAaKTHUYECKUX 3a/1a4

37

38

BBenenue nonsTus npeodpa3zoBaHUs
no1o0us 1 moT00HBIX GUryp

Kontponbnas padota nmo teme "[lomooue’

39

40

41

Ilonsarue mromanu. CBoiicTBa INIOMIAICH
reOMETPHUECKUX HUTyp
ITonsTre mmomaau. CBOKWCTBA TUIOMIACH
reOMETPUUYECKUX PUTYP
Ilonsarue mmomanu. CBoiicTBa INIOMIAIEH
TeOMETPUUYECKUX PUTYP

42

43

44

[Ipocreiimue GopmMyIbl A7 TUIOMIAU
TPEyroJIbHUKA, NapajuierorpaMmma, pomoa
U Tpareuun

ITpocreiiue hopmysasl A MIIOMAAN
TpEyroJibHUKa, MapajuiesorpaMmma, pomoa
U Tparneuun

[Tpocreiime hopMysabl A MIIOLIAIN
TpEyroJibHUKa, NapajuiesorpaMmma, pomoa

/

U Tparneuuu I

O
4?J’IEKT

CepTtugukatr OE42607F1FE

395 ABEACAE7 C1BEOF2

R

TPEYroJibHIKa, apajuieiorpaMmma, pomoa

Oencteutened ¢ 05.02.2026 no 01.05.2027
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[Tpocreiimme hopMyIbl s TUIOIIA TN
46 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tpareuuu
[Ipocreiimme hopMyIbl s TUIOIIA U
47 TpEeyroJbHUKA, MapaienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimume hopMynbl Ams TIIOMIATU
48 TpeyroJibHUKA, apajuiesorpamma, pomoa 1
U Tparenuu
[Ipocreiimue hopMyInbl A7 TUIOMIATU
49 TpeyrojbHUKa, MapaiienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme hopMynbl A7 TUIOMIATN
50 TpEyroJibHUKA, NapajuiesorpaMmma, pomoa 1
U Tparneuuu
51 [Tnomanu nono6HbIX puryp 1
52 [Tnomaau no1oOHBIX GUryp 1
53 [Tnomanu nonoOHbIX puryp 1
54 KonTponbnas pabota mo teme "ILnomans" 1
55 Teopema I[Tudaropa 1
56 [Tpumenenue Teopemsl [Mudaropa npu 1
peIIeHIH TPAKTUIECKUX 32149
57 [Tpumenenue Teopemsl [Mudaropa npu 1
pElIeHnN TPAKTHYECKUX 3a71a4
4 sg [TpumeHenne TeopeMsl [Tupardpa mpu
O BOKYMEHT DOAIMCAH.cxirx sanas :
SNIEKTPOHHOW NOANUCHIO
ITpumenenne Teopems [Iugarapa npu
CepTudukar 0E4 DD 7FIFEC395A2E3COFFB7CIBEQF2 1
[leficTanTenen ¢ 05.02.2026 hE B S HPAKTHICCKHX 3a/1a1

Bnageney KyHu Mana KOpbeeHa
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[Tpumenenne Teopems [Iugaropa npu

/

60 pELICHNN IPAKTUYECKUX 3a7a4

61 [IponoprroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYrOJIbHUKE

2 IIponopuroHalIbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponoprroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYroJIbHUKE

65 IIponnopuroHalIbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [IponoprroHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC

67 OCTPOTO yrja NpsIMOYroJIbHOTO
TpeyrojbHUKa
CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC

68 OCTPOTrO yrja MpsIMOYrOJILHOTO
TpPEeYroJbHUKA
CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC

69 OCTPOTrO yrja NpsIMOYrOJIbHOTO
TPEYroJbHUKA

70 Tpuronomerpuyeckue GyHKIUH YTIIOB B
30°,45°m60° ~

0 7 :]_)J'I‘EIIIE?(I'II(' M JhidYfeidkne Gynxmuy yrios B

P%Q@OI}%HMCbD

CepTudukat OE42607F1FE

fal~ats Bs]

iS&i@@\%fﬁSﬁﬁﬁﬁﬁ%ﬂ%&f@ o teme '|Teopema

JencteButeneH c
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[Mudaropa u Hayanga TpuroHoMeTpun"

/

73 Bnucannsie v 1IEeHTpaIbHbIE YTJIbI 1
74 BrucanHbie U LIEHTPAIbHBIE YIUIBI 1
75 BrucanHble U LIEHTPAIbHBIE YIUIBI 1
76 Bniucannsie v 1IEHTpaIbHbIE YTJIbI 1
77 VYros Mexay KacaTeJIbHOW U XOpJOU 1
78 VYron Mexay KacaTelIbHOW U XOpJ0H 1
79 VYTIubl MEXAYy XOpJaMU U CEKYILIMMHU 1
80 YTriael MEXAY XOPAAMU U CEKYILIUMU 1
81 Bnucanusie u onucanHbie |
YETHIPEXYTOJIbHUKHU
22 Bnucannsie u onucaHHble |
YETBIPEXYTOJIbHUKHU
23 CBoﬁcTBa Y IPU3HAKHU BIIMCAHHOTO !
YETBIPEXYTOJIbHUKA
24 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO |
YETBIPEXYTOJIbHUKA
25 CBoﬁcTBa Y TIPU3HAKHU BIIMCAHHOTO 1
YETBIPEXYTOJIbHUKA
26 CBoﬁcTBa Y TIPU3HAKHU BIIMCAHHOTO 1
YEeThIPEXYTOJIbHUKA
g7 B3anmuoe paucnonomeHHe JIBYX 1
OKPY)KHOCTEH
28 Bianmmoe PAcTIONOKCHIT IBYX O 1
o OOKYMENKIMOSHNCAH
89NEKTPOUHQ, LGSR i 1
Ceptudukat OE4ZgP7F1FE 33%@@@%@ @Wﬁ@@ﬁ%ﬁ 1
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91

OOume KacaTenbHbIC K IBYM
OKPYKHOCTSIM

92

93

94

KonTponbHas pabota mo Teme "Yriasl u
YeTHIPEXYTONbHUKY, CBSI3aHHBIE C
OKpPYKHOCTBIO"

[ToBTOpenue u o6obmeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IuYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jInIHbIMU TEMAMH KYypcCa

95

[ToBropenue u o6o0menue. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca

96

[ToBTOpenue u obod1eHue. Pemenne
3a]a4, HJUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

97

98

99

IToBrOopenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
[ToBTOopenue u o6oOmenue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

IToBTOopenue u o6o0meHue. Pemenue

33724, WITHCTPUPVIOIUX CBA3M MEKIY

/

o

CepTugukat OE4

Oencteutened ¢ 05.02.2026 no 01.05.2027
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MERTHEAHUC KM Kypea

EKT
150
12607F1FE

P ORb 06D EIOE MOCbEDIcHue. Pelienne
>3 GGASHs HIFHRGEREPYIQIINX CBA3H MEXIY




pa3IMYHBIMHU TEMaMH Kypca

101

102

WroroBas koHTposbHas paboTa

[ToBTropenue u o6o0menue. Pemenue
3a/1a4, WITFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMHU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

/

o

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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9 KVIACC

/

o

CepTugukat OE
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KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne aTa uuppoBLIE
Tema ypoka Konrpoabubie | TIpakTuueckue a p
n/n Bcero H3Y4YeHHUs o0pa3oBaTe/bHbIE
padoTHhI padoThI
pecypcebl
1 Cunyc, Kkocunyc, Tanreuc yrioB ot 0 1o 180° 1
) OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
3 DopMyIIbI IPUBEACHUS 1
4 Pemenue tpeyronpaukoB. TeopeMa KOCUHYCOB 1
5 TeopeMa cuHyCOB 1
Pemenue npakTuyeckux 3aay ¢ UCIOIb30BAHUEM
6 TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB 1
Tpuronomerpuueckue GOpMyIbI TSl TUIOIIAIN
7 TPEyroJIbHUKA, MapajyieJorpaMma 1
TpuronomeTrpuyeckue GOPMYIbI TSI IIOMIATH
8 TPEyroJIbHUKA, apaJljIeJIorpaMma 1
9 ®opmyna ['epona 1
10 ®opmyna ['epona 1
~
11 AOKYM EMPYIOA MAGREAH BBITYKIOTD YEThIPEXYTrOIbHUKA 1
3NEKTPOHHOM NOAMUCHIO
KoHTponbHas padota no teme |'Pemienue 1 1

2607FIFEC395A2E3COFFB7CIBEOF2

ZEood YT




TPEYTrOJIbHUKOB"

13 Xop/pl ¥ TOI0OHBIE TPEYTOJILHUKU B OKPYKHOCTH
14 TeopeMa 0 IpoOU3BEAECHUU OTPE3KOB XOPA

15 TeopeMsbl 0 IPOU3BENEHUH OTPE3KOB CEKYILUX

16 Teopema 0 kBagpare KacaTeJabHOU

17 Teopems! UeBbl 1 Menenas

18 Teopemnbl UeBbl 1 MeHnemnast

19 IlonsTHE O rOMOTETUH

KonTponasnas padora no teme "Ilonodue
20 TPEYroJabHUKOB"

YpaBHEeHHE NPSIMON Ha MJIOCKOCTH. Y TJIOBOU
21 KO3 PuImeHT U CBOOOIHBIN UJIeH, HX TEOMETPUUYECKUM
CMBICIT

YpaBHEHHE NIPAMON Ha INIOCKOCTH. YTJIOBOU
2 KO3 PUIIMEHT U CBOOOTHBIN WIEH, X T€OMETPUYECKUN
CMBICIT

[TapayenpHOCTh M NEPIEHAUKYISIPHOCTD PSIMBIX

N
(U]

4 (dgepe3 yriioBOH KOO(P(PHUIIMCHT) ™

o AOKYMEHT NOAMNMCAH
»RTEKTPORH@AEOE BiSk@ocTr

2E1EE M

CepTtugukat OE42607F1FEC395A2E3COFFB7C
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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Haxoxnenue nepecedyeHuil OKpY>KHOCTEN U IIPSIMBIX

/

25 B KOOpJMHATax
Haxoxnenue nepeceueHuid OKpYKHOCTEN U MPSIMBIX

26 B KOOpJMHATax

27 ®opmysa pacCTOSIHUS OT TOUKH 10 IPSIMOK
[Inomanp napannenorpamma B KOOpAUHATAX,

28 HOHSTHE 00 OPUEHTUPOBAHHOMN ILIOLIAN
[TpumeHneHne MeTo1a KOOPAUHAT B TPAKTHUECKHU-

29 OpPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax

30 KonTponbnas pabota no teme "Meroa koopauHat"

31 BekTops!l Ha II0CKOCTH

3 YMHOX€EHUE BEKTOpaA Ha YHCIIO

33 Koopaunats! BekTopa
CrnoxeHue ¥ BBIMUTaHUE BEKTOPOB, YMHOXKEHHE

34 BEKTOpa Ha YKCIIO B KOOPJIUHATAX

35 [IpumeHeHre BEKTOPOB B (hU3HKE, LIEHTP Macc
[TonsiTue o 6a3uce (Ha mockocTy). Pasnoxenus

36 BEKTOPOB MO 0A3UCy ™

OOKYMEHT NoanmucAH
3:'7-)11 EKTPOMROMUPHOARPCEEI1eH1E BEKTOPOB,
CepTudukat OE42607F1FECECBNSTPHYLEE N EMHG U BRIDOXKCHNE B ICKAPTOBBIX

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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KOOpJIMHATAX
38 JucTpuOyTUBHOCTD CKAJIIPHOTO MPOU3BEACHUS

39 CkanspHoe Mpou3BeCHUE U MPOCIIUPOBAHUE

[Ipumenenue ckansipHOro IPOU3BEACHUS BEKTOPOB
40 JUISL HAXOKJCHMSI JUIH U YTJIOB

Pemenne TCOMETPHUICCKUX 3aaa4 C TIOMOIIbIO
41 CKaJIApHOTO IMPOU3BCACHU A

42 KoHTtpoinbHas padora o teme "Bekrops”

HpaBI/IJ'ILHLIC MHOT'OYT'OJIbHUKH, BBIYUCIICHUC UX
43 JJICMCHTOB

HpaBI/IJ'II)HI)IG MHOT'OYT'OJIbHUKH, BBIYUCIICHUC UX

44 DIIEMEHTOB

45 Yucio m 1 JyIHa OKPYKHOCTH

46 Hucno m v 1mMHa OKPYKHOCTH

47 JlnnHa nyru OKpy>KHOCTH

48 JnvHa nyru OKpy»KHOCTH

Pogirgrrrraa asammg oo
/ 49 I A TAaoaana Vl\./J:J )’1 JIA \
AOKYMEHT ROARUCAH
3NEKTPO M%@WEB [€y0 IEMCHTOB (CeKTOpa U
50

Ceprupukar 0E42607F1FECSSENSETRY Fra7C1BEOF2

Oencteutened ¢ 05.02.2026 no 01.05.2027

Bnageney KyHu Mana KOpbeeHa
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Brraucnenue nepuMeTpoB u miomanaei gpuryp,

/

51 BKJIFOYAIOUIUX 3JIEMEHTHI Kpyra
KonTponbhas o teme "J[JinHa OKpY>KHOCTH 1
52 momaab kpyra"
53 IlenTpanpHas cuMMeTpus
54 LleHnTpanbHO-CUMMETPHYHBIEC (QUTYPHI
55 [ToBopor
56 OceBas cummerpus
@uUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM
57 ocH
58 [TapatenpHbIN IEPEHOC
59 ITonsiTue IBM>KEHUS U €r0 CBOMCTBA
60 PaBencTBo ¢uryp
[IposiBIeHUs1 CUMMETPUN B IPUPOJIE, )KUBOIIUCH,
61 CKYJIBIITYPE, apXUTEKTYpE
62 Komnosumun neuxeHuit (mpocreinme npumepsl)
HosroperitetrobobiticHite: RQmeHI/Ie 3aj1ad,
63 OOKYMEBKTTROEYRMICAHBA3H MEXK 1Y PasINYHBIMU TEMAMH
SNEKTPEHEON NOANUCHIO

CepTugukat OE

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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64

65

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
WUTIOCTPUPYIOLIHX CBSI3H MEXIy Pa3IUYHBIMHA TEMaMH

Kypca

HtoroBast kKoHTpoJIbHAs paboTa

66

67

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
HIUTIOCTPUPYIOIIUX CBA3SU MCKAY Pa3JIMYHBIMAU TEMaMU

Kypca

IToBTOpeHue u 0600mIeHne. Permenue 3anay,
WUTIOCTPUPYIOIIUX CBS3H MEXKAY Pa3IMYHBIMU TEMaMHU

Kypca

68

[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
HWIUTIOCTPUPYIOIIUX CBA3SU MCKAY Pa3JIMYHBIMU TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

/

~
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

'eometpus. 7-9 ki : yueb. 1 o01eo0pa3oBar. opr. ¢ IpUil. Ha IEKTPOH. HOCUTENE / aBT. :
JI. C. Atanacsan, B. @. byry3os, C. b. Kagomues [u ap.]. — 4-e u3a. — Mocksa : [IpocBenienue,
2022.—-382 c. : un. + 1 CD-ROM. — IIpui.: ¢. 337-367. — IIpenm. ykas.: c. 368-373. —

buGmuorp.: c. 374. — ISBN 978-5-09-033352-8.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
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JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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