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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpust Kak OJMH M3 OCHOBHBIX Pa3J/leOB LIKOJbHOM MaTeMaTHKH, UMEIOLIUI cBOei
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAeTCs Ha JIOIMYECKYIO, JO0Ka3aTelbHYI0 JIMHUIO. lleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs 3aKI0YAETCsl B TOM, YTO 00YyJarOLIHiiCs
YUUTCSI TPOBOJUTH JOKA3aTENIbHbIE PACCYKICHHs, CTPOUTb JIOTMYECKHE YMO3AKIIIOUECHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYJINPOBATh OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HavueHWe JO0Ka3aTelbHas JTUHHUS MUMEET Uil YIIyOIEHHOTO HM3y4YeHHUs
MaTEeMaTHKH.

[lenpl0 M3y4eHUS TEOMETPHH SBISAETCS HCIONb30BaHUE €€ KaKk WHCTPYMEHTa IpH
pEeLICHUHM KaK MaTeMAaTU4YEeCKMX, TaK W IMPaKTHUYECKUX 3a/ad, BCTPEYAIOLIUXCS B PEalbHOM
xu3HU. OOy4aromuics: JODKEH HAYYHUTHCS OMPENENITh T€OMETPUUECKYI0 (Urypy, ONUCHIBATH
CJIOBaMM uepTE&X WIM PHUCYHOK, HaWTH IUIOLIAJb 3€MEJIbHOI'0 YYacTKa, pPacCUUTHIBATh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOensi win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTEIbHAS JIMHUS B U3YYCHUHM I'€OMETPHH.
[lpu pemieHuM 3agad  MPAKTHYECKOTO  XapakTepa OOYYArOIIMICS  yYUTCI  CTPOUTH
MaTeMaTHYECKUEe MOJEIU pEealbHbIX JKU3HEHHBIX CHUTyallud, HpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb MOJyYECHHOTO pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriyoJE€HHOrO M3yuyeHHUsl T€OMETPUU COCTOUT B TOM, YTO
oOyyJaromuecs: He MPOCTO 3HAKOMSTCS C ONpeACTIEHHBIMUA TOHATHAMH, & YBEPEHHO OBJIAJCBAIOT
umu. CyllecTByIolIMe TEeMbl IMPOrpaMMmbl 0a30BOro Kypca Ie€OMETpUHM M3ydaroTcs Ha Ooiee
riryOOKOM ypoBHE, a oOydaromuecss HpUOOpEeTaroT yYMEHHs, IMOMOTAIOUIMEe MM YBEPEHHO
IPUMEHSTh CBOU 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX IIpeIMeTax, MpexJie BCero
¢u3uke m uMHOPMATHKE, a TaKXKE IIOJB30BATHCS IOJYYEHHBIMH 3HAHUAMU TPU pPEHICHUU
IPaKTUYECKHX 3a/1a4.

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax HW3ydaeTcsl YIIIyOJIEHHBIA Yy4eOHBIM Kypc
«["eomeTpusi», KOTOpBIH BKJIIOYAET CIEYIOLIME OCHOBHBIE pa3zieibl coxaepkaHus: «Hawama
reomerpun», «TpeyrompHuKH», «OKpyKHOCTB»,  «YUeTwpéxyronpHukm», «Ilomoduey,
«OneMeHTbl TpuroHoMeTpum», «llmomanum», a Takke «Merol KOOpAMHAT», «BeEKTOpBI»,
«IIpeobpazoBaHus MIOCKOCTH.

Ha u3yuyenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacos: B 7 kinacce — 102 vaca
(3 gaca B Hepeno), B 8 kinacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Hauana reomerpun

Hcropust BO3HUKHOBEHMsSI W pa3BUTUs TeoMeTpuu. HauanbHble MOHATUS T€OMETPHH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHe 06 akcuome, TeopeMe, 10Ka3aTeIbCTBE, ONPEICICHUH.

B3auMHoOe pacrionoxeHue ToueK Ha mnpsAMou. M3mepeHue UMHBI OTpe3Ka, pacCTOSIHUE
MEX1y TOUKaMHU.

[Tonymnockocts u yron. Bunabl yrioB. M3mepeHue BeauyuH YIJoB. BepTukanbHbie U
cMexHble yribl. [lapamienbHble M NEpIEHIUKYISApHBIE IpsiMble. PaccTosHMEe OT TOYKM 10
npsmoid. buccektpuca yria.

Jlomanas. Bunst JIOMaHBIX. Jmna JIOMaHOM. MHOroyroiabHuKH.
[TepumerpmHoroyroyibHuKa.llIoHATHE O BBIMYKIIBIX U HEBBITYKIIBIX MHOI'OYT'OJIbHUKAX.

[lepBUYHbIE TPEICTABICHUS O PAaBEHCTBE QUTYP, UX PACHIOIOKECHUU, CHMMETPHH.

[Ipocreiimue noctpoenusa. UHCTpyMEHTHI 151 UBMEPEHUIN U TOCTPOEHUH.

TpeyroJasHuKH

Bunbr TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa U BEICOTA TPEYTOJIbHUKA.

PaBeHCTBO TpeyronbHUKOB. IlepBblii MU BTOpPOW MPU3HAKKM PABEHCTBA TPEYTrOJIbHUKOB.
PaBHOOepeHHBIE TPEYroNbHUKM W HMX CBoWcTBa. [IpH3HAK paBHOOEIPEHHOTO TPEYrOJbHHKA.
Tpertuil npru3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHoIIEHHs MEX/ly CTOPOHAMH U yriaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrojabHUKA.
HepaBeHcTBO 0 17IMHE JTOMAaHOM.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [Ipumepsl cumMmmeTpun
B OKPY’KaIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapamnenbHOCTh MPSIMBIX, UCTOPUUYECKHE CBENEHUs O mocrynare EBkiuaa v o poiau
JloGaueBCcKOro B OTKPBITUM HEEBKIMA0BOM reoMerpuu. CBOWCTBAa M NMPU3HAKK MapaliebHbIX
npsimblx. CyMMa yrjioB TpeyrojibHMKa. BHemHue yrisl TpeyroiabHuka. CymMma BHYTPEHHHMX
YTJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIIHUX YIJIOB BBITYKJIOTO MHOT'OYTOJIbHHUKA.

IIpsiMoyroJibHBIC TPEYTOJIbHUKH

IIpu3Haky paBeHCTBA MPSIMOYIOJBHBIX TPEYTrOJIbHUKOB. llepneHaukyissp M HakJIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTrOJbHHMKA, IPOBEAEHHOM K THIIOTEHY3E.
[TpstMoyToNbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

Oxkpy:KHOCTH

[ToHSATHS OKPYKHOCTH M Kpyra. OJEMEHTbl OKPYKHOCTHM W Kpyra: LEHTp, paauyc,
JMaMeTp, XOopJa, UX CBOMCTBA. B3auMHOe pacronoxeHue OKpyKHOCTH U npsimoi. KacarenpHas
U ceKymass K OKpyXHoCTH. OKpyXHOCTb, BIHCaHHas B yroi. IIpocreiimme mocTpoeHus ¢
MIOMOUIBIO HUPKYJIS U TUHENKH.

I'eomeTpnuyeckue mecra ToO4eK

[lonsiTe O reoMeTpu4ecKoM MecTe ToueK. lIpumepsl reomMeTrpudeckux MeCT TOYEK Ha
IJIOCKOCTH. buccekrpuca yria U CepeMHHBINA MEPIEHAUKYISP K OTPE3Ky KaK T€OMETPUYECKHE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYroJIbHHKa, €€ HEeHTp. MeToJ reoOMeTpUUYECKUX MECT
TOYEK IIPU PEIEHUU T€OMETPUYECKHX 3a]1a4.

ITocTpoeHnust ¢ MOMOIIBIO BMPKYJISI H JIMHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS NPOCTEMIINX MOCTPOEHUHM, ATambl 3aJadydl Ha
IIOCTPOEHUs, PEIICHNE 3a7a4 Ha IOCTPOECHUE LIUPKYJIEM U JINHEUKOM.
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YeTbIpEéXyroJabHUKH

[TapamnmenorpamMm, ero mNpuU3HAKW M CBoMcTBA. l[IpsiMoyrombHHMK, pomO, KBajapaT, HX
npu3Haku U cBoiictBa.  Tpameumsa.  PaBHoOenpenHasTpamernusi,  e€cBoiicTBa U
npusHaku.IIpsamoyronbeHas Tpaneuus. CpenHsis JIMHUS TPANlCLUH.

Cpenssisi nMHUS TpeyrojibHUKAa. MeTon yABOEHMs MeIMaHbl TpeyrojibHUKa. Teopema o
MIEPECEUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema @aineca, TeopemMa 0 NPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa aiis
IIPOU3BOJIBHOTO YETHIPEXYT OJIbHUKA.

LleHTpanbHO-CUMMETPHYHBIC (PUTYPHI.

IMopoOue

[Tonobue TpeyrosbHUKOB, KO3 huIueHT nomoodus. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[TpumeHneHue mo1o0Us MU PEIICHUN TEOMETPUYECKUX U MPAKTUYECKHX 3a/ay.

ILnomann

[Tonsitue o mmomanu. CBolicTBa MIomane reomerpudeckux ¢uryp. IIpocreiimue
dopMynbl UIA TUIOIIAAM TPEYroibHMKA, MapajuiesorpamMma, pomba u Tpanenuu. [lmomanu
no100HbIX (puryp. OTHOIICHHE TUTOIIA/Iel TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema I[ludaropa. IIpumenenne Teopemsl [ludaropa mpu pemeHUH MPAKTHYECKUX
3a/1a4.

JJieMeHThl TPUTOHOMETPHH

CuHyC, KOCHUHYC, TAaHT€HC U KOTAHI'€HC OCTPOro yrja MpsIMOYTOJIbHOI'O TPEYroJbHUKA.
Tpuronomerpuueckre (ynkuuu yrioB B 30°, 45° u 60°. IIpomopiuoHaIbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJIbHUKH, CBA3aAHHbIE C OKPYKHOCTBHIO

BrnmcanHble M LEHTpaJIbHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOW M XOPIOH. YTIIBI MEXAY
XOpJlaMd M CEeKylIMMH. BrnucaHHble M ONUCAaHHBIE OKPYKHOCTH TpPEYrojbHUKA U
4yeThIpEXYroibHUKU. CBONCTBA M TPU3HAKU BIIMCAHHOTO 4YETBHIPEXYroyibHUKA. B3aumHoe
pacmosoxeHue JByX OKpyxHocTed. Kacanume okpyxkHocted. OOlue KacaTelbHbIE K JABYM
OKPYKHOCTSIM.
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Pemienue TpeyroibHMKOB

Cunyc, xocunyc, Tanredc yriaoB or 0° mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
TokAecTBO. PopMyIbl NpuBeneHUs. Pemenne TpeyronbHUKOB. Teopema KOCMHYCOB M TeopeMa
CUHYCOB. PelleHue mpakTU4eCKUX 3a1ad C MCIOJIb30BAHMEM TEOPEMBI KOCUHYCOB U TE€OPEMBI
CHUHYCOB. Pemienne 3aga4 reoMeTpUIeCKOM ONTUKH.

Tpuronomerpuueckne GopMyisl JUIs IIIOLAAN TPEYTroJbHUKA, apajiesorpaMmma, pomoa,
Tpaneuun. @opmynal epona. PopMynamiomaauBbIIyKIOrOYEThIPEX yTOIbHUKA.

ITopoOue TpeyronbHUKOB

Xopapl ¥ 10JI0OOHBIE TPEYTOJbHUKH B OKPYXKHOCTU. Teopema O MpOU3BEACHUH OTPE3KOB
XOpZ, TEOpPEMBI O IPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOpeMa O KBaJgpaTe KacaTeJIbHOU.
IIpuMeHeHne Npu pelIeHnH reoMeTpudyeckux 3axad. Teopembl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

Meroa koopauHat

VYpaBHeHHEe OPAMON Ha IUIOCKOCTH. YTJIOBOW KO3((UIMEHT M CBOOOIHBIN dieH, HX
reoMerpuueckuid cmbicia. [lapanienbHOCTh U MEPNEHIUKYISIPHOCTh NPSIMBIX (Yepe3 yrioBOH
KO3 PULIHEHT).

VYpaBHeHHE OKpYyKHOCTH. HaxoxzaeHue mnepecedyeHul OKpYKHOCTEHW U TpsSIMBIX B
KoopauHatax. PopMmyna paccTOsHUS OT TOUKM 10 mnpsMol. [lmomans napamienorpamMma B



KOOpJMHATax, MOHATHE 00 OpPHUEHTHUPOBAHHOH Iuiomanu. [IpuMeHeHne merona KOOpAMHAT B
[IPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

BekTops!

BekTopbl Ha mnockocTu. CiioKeHUE W BBIYUTAHUE BEKTOPOB — MPABWIIA TPEYrOJbHUKA U
napajuieJiorpaMMa. YMHOKEHUE BekTopa Ha uucio. Koopaunarel BekTopa. CliokeHHE U
BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YMCIIO B KoopauHarax. [[puMeHeHne BeKTOpoB B
¢du3uke, HEHTp Macc.

[Tonsitue o OGasuce (Ha TwiockocTH). Pa3nokeHust BekTOpoB 1o 0Oaszucy. CkaispHoe
IIPOU3BE/ICHUE BEKTOPOB, TEOMETPUUYECKUIN CMBICII U BBIPAKEHUE B JEKAPTOBBIX KOOPIMHATAX.
JucTpuOyTUBHOCTD CKaNsipHOTO Ipou3BeneHus. CkalsipHOe MPOU3BEACHUE U MPOELUPOBAHMUE.
[IpyuMeHeHrEe CKaJISIpHOrO IPOU3BEAECHUS BEKTOPOB JUISl HAXOXAECHUS JJIMH U yrioB. PemeHue
F€OMETPUUYECKHX 33/1a4 C TOMOILBIO CKAJISIPHOTO MPOU3BEICHMUS.

JITHHA OKPYKHOCTH M IJIOIIAb KpPyra

[IpaBunpHbIE MHOTOYTOIBHUKH. JlJIMHA OKpYXHOCTH. I'pagycHast u paguaHHas mepa yria,
BBIYMCIICHHE JJIMH AYr OKpyxkHocteil. Ilmomane kpyra, cekropa, cermeHnra. Hcropuueckue
CBeZIeHHs 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIIATH KpyTa.

JIBHKEeHUS MII0CKOCTH

IlenTpanpHas  CUMMETpHSL. LleHTpasibHO-CUMMETPUYHBIE  (DUTYPBI. IToBopor.
OceBascummeTpusd. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HeKoTopoil ocu. [lapainenbHbiit
IIEPEHOC.

[Tonsitue nBuxeHuss u ero cpoiictBa. PaBenctBo ¢uryp. IlposBieHus cummerpuu B
IOpUPOJIe, JKUBOIUCH, CKYIbIType, apxurekrype. Kommosunum BumxeHui (mpocreiimme
npumepsl). [IpuMeHeHne B reoMeTpuuecKux 3ajiadax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBLIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOrPAMMBI [0 MAaTEMATHUKE XapaKTEpU3YIOTCS B
YacTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKECHHUSIM POCCHMCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTUYeCKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIAIHBIX
chepax;

2) rpa’KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBHIMOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA W peaM3allid €ro Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX IMPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUU
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX IMPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7a4 MaTeMaTH4YEeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MATEMAaTUYECKOTr0 00pa30BaHUsS HA MPOTSKEHUH BCel
JKU3HH JIJIs1 YCTIIEITHOM Mpo(deCCUOHATBHOM IEATETbHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OOpa3oBaHUsS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K HSMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIECHUN, YMEHUIO BUJETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOr0 MO3HAHUSA:

OpUEHTAIINEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBIECHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW EATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKU U MAaTEMaTHYECKOM
KyJIbTypOH Kak CpEICTBOM IIO3HAHUSI MHpA, OBJIAJICHUEM HaBBIKAMU HCCIIEIOBATEIHCKON
JIeATEIbHOCTH;

6) ¢usuyeckoro BOCHHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B HMHTEPECax CBOETO 3/I0POBBA,
BEJICHHS 3[JOPOBOTO 00pasa »KU3HU (3M0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IKOJIOTrM4eCKOro BOCIIMTAHUS:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUHM JUIsl pelleHus 3ajad B o0yacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOIEH Cpe/bl, OCO3HAHUEM TI00AIILHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U IyTel UX peleHus;

8) ajanTanuu K U3MEHSIIOIIHUMCH YCJIOBUSAM COLUAIBLHON U MPUPOIHOM CPe/Ibl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX



Jrofiel, MpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITa IPYTHX;

HEOO0X0AUMOCTBI0O B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJCH, MOHATHS,
TUNoTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPUINTHI
COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, GOPMUPOBATH OIbIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare OCBOCHHS MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuatomerocss OyayT copMHUpOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKTEPU3YIOIHUECs  OBJIAJCHUEM  YHUBEPCAIbHBIMU  TO3HABATEIBHBIMU  JCHCTBUSIMHU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH WM YHHUBEPCAJIBHBIMU PErYJIATUBHBIMHU
NEeNCTBUSIMM.

Ilo3naBaTe/IbHBbIE YHHMBepCaIbHbIe y4eOHbIe AeiicTBUS
ba3oBble 1ornyeckue AelicTBus:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUH MEXIy TMOHATUAMHU, (QOPMYIUPOBAaTh OINpEAENeHUs IMOHATHUH,
yCTaHaBJIMBaTh CYIIECTBEHHBI NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i1 000OLIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBaTh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M MPOTHUBOpEUUs B (akTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUHIi;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHHWEM 3aKOHOB JIOTMKH, IENYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMATHUYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTUBHOIO),
IPOBOJIUTH  CAaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTUYeCKUX  (aKTOB, BBICTPAaUBATh
apryMeHTaluio, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJl MaTeMaTHYeCKON
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3adaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBblie uccienoBaTe/IbCKue AeHCTBHA!

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSTEIBHO YCTAaHABIUBATh HCKOMOE
U IaHHO€, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

IIPOBOAMTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY DKCIEPUMEHT, MCCIEN0BAaHUE T10
YCTaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBeKTa, 3aBUCHMOCTEH OOBEKTOB MEXKIY
co0oif;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOTO
HaOJIOIeHUs, MCCIEIOBaHUSA, OKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTaTh MPEATIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:



BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHMs 3a1a4H;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BEIOMpaTh (HOpMYy TpEICTaBICHHUS MHPOPMAIMN U WILTIOCTPUPOBATH PEIIaeMbIe 3aaadu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OIICHUBATh  HAAGKHOCTH HWHQPOPMAIMKM 1O  KPHUTEPHUSAM, MPEAJIOKEHHBIM WA
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBLHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (HOPMYIHPOBATh CY)XKICHHS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
oOwIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTb NOACHEHHMS IO XOAy pEUICHHs 33Ja4yd, KOMMEHTHPOBATH TOJTY4YE€HHBIN
pe3yJbTaT;

B X0z€e OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMON TEMBI, MPOOIEMBI,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAIlCJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKUBATh PAa3IM4KMe U CXOICTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHHs 3a7add, dKCIEPUMEHTa, HCCIENOBaHMsS, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJad MpE3CHTAluu U
0COOEHHOCTEHN ayAUTOpUY;

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThHI IpU
pemeHnr y4eOHBIX MaTeMaTHUECKUX 3a/ady, NMPUHUMATh IEeIb COBMECTHOW JIeSTeNbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOThI, paclpeeNsiTh BUABI padoT, JOrOBapUBATHCS,
00CYX/1aTh TPOLIECC U PE3YNbTAT paboThl, 00001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYNMNOBBIX (GopMax paboThl (00CYkaAeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» W HHBIC); BBIMIOJIHATH CBOI YacTh pabOTBI M KOOPJIWHUPOBATH CBOM JICHCTBUS C
IpYTMMH 4YJeHaMH KOMAaHJbI, OLIEHWBAaTh KAauyeCTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIa/Ja B
O0IIMIA pe3yNbTaT 10 KPUTEPHUSIM, C(HOPMYITHPOBAHHBIM YUaCTHUKAMH B3aHMMOICHCTBHS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISBJISITH  MPOOJIEMBI  JUIsl  PELIEHUS B JKU3HEHHBIX U Y4eOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3JINYHBIX MMOAXOAAX MPUHATUS PELIEHUN (MHANBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJISTh IJIaH, AITOPUTM PEIIeHUs 3a1auu (WK €ro 4acThb), BBIOUPATh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIUXCA pECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIS Mpollecca U pe3ysibTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIICKCUH;

NpEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPHM PpEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3YJIbTAaTa JEATEIbHOCTU IOCTABICHHON LIEIU M YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaTb OSMOIMH MPU H3YYEHUH MaTeMaTHYecKuX OOBEeKTOB U (aKTOB, J1aBaTh
SMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauu.

IMPEJIMETHBIE PE3YJIBTATDBI



K koHiy 00yuenus B 7 kjacceoOydaronniics NOTYUIUT CIEAYIONINE IPEAMETHBIC PE3yIbTaThl:

Pacnio3HaBaTh UM3ydeHHbIE TE€OMETpPUUYECKHE (UIYpbl, ONpPEAENATh HUX B3aUMHOE
pacronio’)keHne, M300pakaTh T'€OMETPHUUECKUE (UTYPBI, BBIIOJIHATH UYEPTEXKHU IO YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIMYMHBL. Pemats 3ajaud Ha BBIYMCICHUE UIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY U OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH INPEAMETOB B pPEalbHOU
KHU3HH, pa3MEpOB MPUPOAHBIX OOBEKTOB. Pa3nmuare pasmepsl 3THX OOBEKTOB MO MOPSAKY
BEJIMYMHBI.

Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/iadam.

[Tosmp30BaTbCcsd IpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MCIIONB30BaTh IPU3HAKH U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB NIPU PEIICHUH 33/1a4.

ITpoBOAUTE TOTMYECKUE PACCYXKACHHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEIMAHbl, NPOBEACHHOM K THUIIOTCHY3€ IPSMOYIOJbHOIO TPEYroOJbHHKA, B PEIICHUU
F€OMETPUUYECKUX 3a/a4.

OnpenensaTs NapajieabHOCTh MPSMBIX C IOMOIIBIO YITIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemrate 3amaun Ha KiIeT4aToil Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUs YIJIOB B
FeOMETPUYECKUX  3aJa4aX C  HUCIHOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU IEPECEUCHUU JBYX MapalIebHbIX
IIPSAMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4n Ha HaXOK/ICHUE YIJIOB.

Brnaners nonsituem reomerpudeckoro mecra Touek (I'MT). Omnpenensite OGuccekTpucy
yrila W CEepeAUHHBbIM NEPHEHAMKYIAP K OTpPe3Ky KaK TIE€OMETPUYECKHE MeCTa TOYeK.
[Tonp3oBaTbess moHATHEM reoMeTpuueckoro wmecra Toyek (I'MT) mnpu gokasarenbcTBe
F€OMETPUYECKUX YTBEPKICHHUM U IIPU PELICHUU 3a/1a4.

DopMyIUpOBaTh ONPEACIICHUs OKPYKHOCTH M KPYra, XOpAbl U JHaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJETh HX CBOMCTBAMU. YMETh JOKAa3blBaTb W IPUMEHSATH 3TH CBOMCTBA IIpU
peLICHUH 3a/1ay.

Biamers noHsATHEM OINMCAaHHOM OKOJIO TPEYIOJbHHKA OKPYXHOCTH, YMETh HaXOAWUTh €€
neHTp. Jlokas3bIBaTh M UCHOJb30BAaTh (PaKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC INEPHNEHIAUKYJSPBl K CTOPOHAM
TPEYroJIbHUKA [IEPECEKAIOTCS B OHOU TOUKE.

Biamere noHATHMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPHEHANKYJIAPHOCTH KAacaTelIbHOM U paauyca, NMPOBEAEHHOIO K TOUYKEe KacaHus. JloKa3bIBaThb
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3 OJJHOM TOYKH, U IPUMEHSATH
9TO B PELICHUU T'€OMETPUYECKUX 3a/1a4.

Jloka3plBaTh M NPHUMEHATH MPOCTEHIIME I'€OMETPUYECKHE HEPaBEHCTBA, NOHUMATh HX
IIPAKTUYECKUNA CMBICIT.

IIpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U JIUHEHKH.

K xonIty 00yuenus B 8 kjiacceoOydarOmuiics MOMYIUT CIASAYIONINE MPEIMETHBIE PE3yIbTaThI:
PacriozHaBaTh OCHOBHBIE BUIBI YETBHIPEXYTOJBHUKOB, MX JJIEMEHTBHI, IOJIb30BAThCS MX
CBOMCTBAMM IIpHM PEIICHWH TEOMETPUYECKHX 3a1ad. Pa3nuuare MpuU3HAKK M CBOMCTBA
napajenorpaMMa, pom6a M IpSMOYTOJbHUKA, JTOKa3blBaTh MX W YBEPEHHO NPUMEHSTH MpPHU
pEIIeHNU T€OMETPUYECKUX 3a/1a4.
Hcnonb30BaTh CBOMCTBA TOYKM NEpeceueHHs] MEJUaH TPEyrojbHHKa (LEHTpa Macc) B
pelIeHny 3a1a4.



Bragerp moHsTHEM CpeHEN JTUHUH TPEYrOJIbHUKA M TPANEIH, MPUMEHITh UX CBOWCTBA
OpU pelIeHHH TreoMeTpuueckux 3aaay. lcmonws3zoBaTh Teopemy aneca U TeopeMy o
MPOMOPIUOHALHBIX OTPE3KAX, MPUMEHSTh UX JJIS PEIICHUS MPAKTHYSCKUX 3a/1a4.

Pacnio3naBaTh LIEHTpalibHO-CUMMETPHUUHbIE (UTYPBHl M HCIOJIB30BAaTh MX CBOWCTBA MpHU
peLIeHUH 3ajay.

Bianers [IOHSATUAMH monoous TPEYrOJIbHUKOB, kod(durmenta nogoous,
COOTBETCTBEHHBIX JJIEMEHTOB TOJOOHBIX TPEYTrOJbHUKOB. VIMeTh mpejacTaBieHHE O
npeoOpa3oBaHuKM TOM00MS M O MOAOOHBIX ¢urypax. Ilomp3oBaTbes TpHU3HAKAMHU TOA00HS
TPEYTOJIHHUKOB MPHU PEIICHUN TeOMETPUYECKUX 3a7ad. J[oKa3pIBaTh M MPUMEHSATH OTHOIICHUS
IPOMOPLUMOHAILHOCTY B MPSMOYTOJbHBIX  TpeyrosibHukax. [Ipumensts mnogoOue B
NPAaKTUYECKUX 3a/1a4aX.

BeiBonuTh W ucCHonp30BaTh mpocteiiimme (GopMmynbl AN [JIOMAAM  TPEYroJbHUKA,
napajenorpaMMa, pom0a ¥ Tpameuud. BbMHCHATH (pa3sNIu4HBIMH Ccroco0amMu) IUIOMIAIh
TPeyrojibHUKa ¥ IUIOMAAXM MHOTOYroJibHbIX (uryp (mosib3yach, TIe HEoO0XOIUMO,
KaJbKYJIATOPOM). 3HATh OTHOIIEHHUE TUIOMIA/ICH MOMOOHBIX (UTYp M MPUMEHSTH MPHU PEIICHUU
3aga4. [IpuMeHsTh MoMy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonme3oBatbest Teopemoi Iludaropa s pemieHUuss TEOMETPUYECKHX M MPAKTUICCKIX
3agad. CTpoUTh MaTEMaTHUYECKYI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSITENbHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINEC JTHHEI.

Bnagerp moHATHEM BIMCAHHOTO M IEHTPAJIbHOTO YIJa, yria MEXAy KacaTelbHOU u
XOpJIOM, ONMCAaHHOM W BIHCAHHOM OKPYXXHOCTH TPEYrOJIbHUKA M YETBIPEXYTOJIbHUKA,
MPUMEHSITh UX CBOWCTBA IIPU PEILICHUH 3a7au.

[TpuMeHsTh TIOMyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYCCKHE MOJCIH IS
3aJa4 peajbHON KU3HHU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'7I€ HEOOX0UMO, KAJIbKYJIATOPOM).

K koHIty 00y4eHwmsI B 9 KiIacceoOydaronuiics OIyIUT CISAYIONIUE MPEAMETHBIC PE3YIIbTATHI:
3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBHIX YIJIOB, YMETh HaXOAUTh C MX MOMOUIBIO
pa3IUYHbIE  BJEMEHTHI  MPSMOYTOJIBHOTO  TPEYroJibHUKA  («pemieHue  MpSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KANbKYISITOpa) UIMHBI U YIJIBI JUIS HETAOMUYHBIX
3HAYCHUH.

[Tonb30BaTbes opMynaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM
JUISL HAXOXJEHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUUECKUMHU BEJTMYMHAMHU.

Jloka3piBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IPUMEHSTH MX I HAXOXKICHUS
pa3IUYHBIX  DJIEMEHTOB TPEYTrOJbHUKA («pelIeHHuEe TPEyroJbHUKOB»), TIPH  PEIICHUH
reoOMEeTpUYECKUX 3a1a4. [I[puMeHATh MOJydeHHbIE 3HAHUS [IPU PELIEHUH IPAKTUYECKUX 3a/1a4.

[IprMeHsATh TPUTOHOMETPHIO B 3aJa4ax Ha HAXOXJIEHUE IUIOLIA/IH, BBIBOJUTH U BIIAJIETh
TPUTOHOMETPHUUECKUMHU (popMyramMu AJs IJIOLMAAU TPEYrolibHUKA, Mapaijenorpamma, pomoa,
Tpamnenuu, BBIBOJUTh M MPUMEHATh GopMyny ['epoHa u Gopmyny s IUIOMIANA BBIMYKIOTO
YETBIPEX YT OJIbHUKA.

NmeTs mpeacraBiieHue 0 TOMOTETUH, IPUMEHATH B TPAKTUYECKUX CUTYaIIUX.

Ncnonp3oBars Teopemsl UeBbl 1 MeHenast Ipu pelieHnu 3a1a4.

Hcrnonp30BaTh TEOpEMBbI 0 BOUCAHHBIX yIJlaX, YIilax MEXIy XOopJaMu (CEKYIIMMH) U yIJie
ME¥XK]1y KacaTeJIbHOW U XOPAOU NIPHU PELIEHUN I'€OMETPUUYECKUX 3a/1a4. /[Joka3pIBaTh U MPUMEHSATH
TEOPEMBI O NMPOU3BEICHUU OTPE3KOB XOPJ, O MPOU3BEIAECHHUHU OTPE3KOB CEKYIIHMX, O KBaapaTe
KacaTeJbHOM.

Brnanets moHSATHEM KOOpPAMHAT HA IUIOCKOCTH, PabOTaTh C ypaBHEHHEM NPsIMON Ha
TUIOCKOCTH. Brajerh MOHATUSMHU YTIIOBOrO Kod(QuirienTa u cBOOOIHOTO YeHa, MOHUMATh UX
TEOMETPUUYECKHI CMBICTI U CBA3b YIVIOBOTO Kod(dduImeHTa ¢ BO3pacTaHWEM W YOBIBAaHHUEM
TUHEHHOW QYyHKIHH. YMETh pematb METOJOM KOOpAWHAT —3aJauyd, CBSI3aHHBIE C



NapaJUIEIbHOCTBIO U MEPHEHANKYISIPHOCTBIO NPSMBIX, [IEPECEUEHUEM MPSAMBIX, HAX0XKIECHUEM
TOYEK IIEPECCUCHUS.

BpiBoguTh ¥ BlIaseTh ypaBHEHUEM OKpYKHOCTU. Vcmonp30Barh METON KOOPAMHAT JUISA
HaXO0XKJICHUs IIepeceueH OKpy>KHOCTEN U NpsAMbIX. Braners popMmynaMu paccTOsIHUSI OT TOUKU
JI0 TIPSIMOH, TUTOIIAH NapajljieJiorpaMMa B KOOpJUHATAX, UMETh MOHATHE 00 OpUEHTHPOBAHHOU
mwionianu. Ilonp30BaTbecs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IMPUMEHATH €ro NpU PEIICHUU
FEOMETPUUECKUX M TNpaKTHYeCKuX 3anad. lIpumeHsT MeTox KOOpAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a/1a4ax.

Bnagers nosstMeM BeKkTOpa. YMEThb CKJIaJblBaTh U BBIYUTATb BEKTOPHI, YMHOXaTh Ha
YHUCIIO, BJIAJETh IPABWIAMHU TPEYTOJIbHMKA W IapauiejJorpaMma. BilageTs NpakTUYECKUMHU
WHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJIB30BAaTbCAd KOOpPAMHATAMM BeKTOpa. Biamers
CJIO)KCHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA Ha YUCIIO B KOOPAUHATAX.

HNmers mpexacraBieHue o Oasuce (Ha MIOCKOCTH). PackianpiBaTh BEKTOpHI IO Oas3ucy.
PacknmagpiBaTe  BEKTOpPBI CHJI  C TIOMOINBIO IIPOCUUPOBAHUS U TPUTOHOMETPHUYECKHX
cooTHoIIeHUH. [IpuMeHTh MOTyYeHHbIE 3HaHUS B MPOCTEHIINX (PU3NIECKUX 3a/1a4ax.

Brnaners NOHATHEM CKaJISAPHOIO IIPOU3BENCHUS BEKTOPOB, IOHUMATh €r0 FEOMETPUYECKUN
CMBICI U YBEPEHHO IIOJb30BaThCS €ro BBIPAXKEHHUEM B JIEKapTOBBIX KOOpJIMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJSIPHOTO IPOM3BEAECHUS U €r0 CBA3b C IpoenupoBaHueM. lIpumeHsTh
CKAJIIPHOE IIPOU3BEJCHUE BEKTOPOB Ul HAXOKJIEHHUs JUIMH U yriIoB. Pemats reomerpudeckue
3aJa4d C IOMOULIbK CKAJIPHOrO npou3BelneHus. Vcnosb30BaTh CKaJpHOE IPOU3BEIEHUE
BEKTOPOB B anreOpanyecKux U (PU3MUECKUX 3aadax.

Bnaners MOHATUAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, [UIMHBI OKPYKHOCTH, JUIMHBI TyT'U
OKPYXKHOCTH M PaJMaHHON Mephl yria, BBIYUCIATH IUIOIIAAL Kpyra U ero yacredl. [lonumars
CMBbICH yucia 7. [I[puMeHATh MONy4YeHHbIE YMEHMS IIPU PEIIEHUU NPAKTUYECKUX 3ahad. 3HaThb
UCTOPUYECKHE CBEICHUS 00 M3MEPEHHUH JITUHBI OKPYXHOCTH U TUIOIIAAH KPYyTa.

Hmets mpencraBieHue O NMpeoOpa3oBaHMM IUIOCKOCTH, O JABWXKeHMAX. Haxoauts ocw,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPHl IOBOPOTA, HAXOJAWUTH KOMIIO3ULIMHU MPOCTEHIINX
npeoOpa3oBanuil. [IpUMeHATHABUKEHUATIOCKOCTUIIPUPELICHUUT €OMETPUUECKNX3a/1aY.

[TpuMeHsTh NOyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I'7Ie HEO0OX0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m TeMHPOrpamMMel Bcero  Konrtpoubnbiepadorsl  IIpakTnuecknepadoTbl E)Ig;)g? OOBB:TI;?ILHM epecypebi
Hauana reomerpuu. IIpocreimmue
1 reoMeTpuHecKie (burypsl u ux 28 1
CBOIICTBa.
H3mepeHnereoMeTpu4eCcKuXBeTnIHH
2 TpeyronbHUKU 19 1
[TapaniensHOCTS.
3 15 1
CyMMayrJIOBMHOTOYTOJIbHUKA
4 [IpsAMOYTOIBHBIETPEYTOJIbHUKHI 7
5 ['eoMeTpryeCcKUCHEPABEHCTBA 5 1
OKpy>KHOCTb.
6 I'eomeTpuueckueMecTaToueK. 18 1
[TocTpoeHus ¢ TOMOIIBIO IUPKYJIS U
JTUHENKU
7 [ToBTOpeHwue, 0606HI€HE/IG, 10 1
CUCTEMATH3alUSI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




8 KJIACC

Koan4yecTBO4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB 1
n/n TeMIIPpOrpaMMbl Bcero Koutpoabnbiepaborsl  IIpakTnueckuepadorsl E)Iég(al:foo:ab;:;anepecypcm
1 YeThIpEXyrobHUKN 22 1
2 ITomoOue 16 1
3 ITnomwane 16 1
4 Teopema IIudaropa u Hauana 18 1
TPUTOHOMETPHUU
5 VYTIibl ¥ 4EeTBIPEXYTOIbHUKMY, 20 1
CBSI3aHHBIE C OKPYKHOCTBIO
6 [ToBTOpEHME, O606HICH5/I€, 10 1
CHCTEeMaTH3alMA3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME




9 KJIACC

e HauMeHoBaHHEPA3NEIOB 1 KosnuuecTBouacos DJIeKTPOHHbBIE
n/n TeMIIPpOrpaMMbl Bcero Koutpoabnbiepaborsl  IIpakTnueckuepadorsl f)lég(al:foo:ab;:;anepecypcm
1 PemenuerpeyroinbHUKOB 22 1
2 [TogoOueTpeyrolbHUKOB 12 1
3 MetoakoopauHaT 10 1
4 BexkTopsl 20 1
5 JlyinHa OKPY>KHOCTH | TLIOMIA/Ib 16 1
Kpyra
6 JIBYOKEHUSATIOCKOCTH 10
7 [ToBTOpCHME, 06o6meHvﬂe, 12 1
CUCTeMAaTH3AIMI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KonuyecrBoyacoB
araus DJIeKTPOHHBbIeNN(PPOBBLIEOOPA30Ba
n Temaypoxka Bce KonrTpoabsubie IIpakTuyecku %I[eﬂlflﬂ y Te m,ml,)lepecypléb:b P P
/ ero  padoThI epadoThI
n
1 HcTopust BOBHUKHOBEHUS U 1 01-09-
Pa3BUTHUS TEOMETPUHU 09.09
9 HavanbHbIe MOHATHS TE€OMETPUH. 1 01-09-
Touka, mpsiMasi, OTpe30K, JIy4d 09.09
3 HauanbHble MOHATHS TEOMETPHH. 1 01-09-
Touka, npsiMasi, OTPE30K, JIy4 09.09
[TonsiTue 06 akcrome, Teopeme, 11.09-
4 JTOKa3aTeNIbCTBE, OMPEICIICHUH, 1 16:09
CBOMCTBE, IPU3HAKE
B3anMHOe pacnionoxeHue To4ek
5 Ha npsAMoH. M3mepeHnne AnHel 1 11.09-
OTpEe3Ka, PACCTOSTHUE MEXKITY 16.09
TOYKaMHU
B3anMHoe pacrnonoxeHue Touek
6 Ha npsaMoi. M3mepeHue AmuHbl 1 11.09-
OTpE3Ka, PACCTOSIHUE MEXK]TY 16.09
TOYKaMH
B3anMHoOe pacnonoxeHne Touek
7 Ha npsAMoi. M3mepenne AmuHel 1 18.09-
OTpEe3Ka, PACCTOSTHUE MEXKITY 23.09
TOYKaAMHU
8 [Tonymiockocts u yroia. Busl 1 18.09-
yri10B. I3MepeHneBeTMYHHYTIIOB 23.09
9 [TonymmockocTs 1 yroi. Bubt 1 18.09-
yrioB. 3MepeHneBeIMYUHYTIOB 23.09




[TonymnockocTs 1 yroi. Buasl

25.09-

10 yriaoB. M3MepeHneBeTnuInHYTIIOB 30.09
BeptukanbHble 1 CMEXHBIE YTIIBIL.

25.09-

11 [TapannensHbie 1 30.09
NEPIICHIUKYIISIPHBIE MTPSIMbIE '
BeptukanbHble 1 CMEKHBIC YTIIBIL.

25.09-

12 [TapannensHbie 1 30.09
NEPIIECHIUKYIISIPHBIE MTPSIMbIE '
BeptukanbHble 1 CMEXHBIC YTIIBIL.

02.10-

13 [TapannensHbie 1 07.10
NEePIIECHAUKYIISIPHBIE MTPSIMBbIE '
BeptukanbHble B CMEXHBIC YTIIBL.

02.10-

14 [TapannensHbie 1 07.10
NEePIICHAUKYIISIPHBIE MTPSIMBbIE '
BepTukanbHble B CMEKHBIC YIIIBIL.

02.10-

15  [IlapannenbHble u 07.10
NepIEHIUKYIISPHbIE MPSIMbIE '

09.10-

16 = buccekrpucayria 14.10

09.10-
17 | buccekrpucayria 14.10
09.10-

18 buccekrpucayrna 14.10
Jlomanas. Bunper nomansix. J{nmnaa 16.10-

19 9
JIOMaHOU 21.10
Jlomanas. Bunper nomansix. J{nmnaa 16.10-

20 .

JIOMaHOU 21.10
MHOroyroiabHUKH.

21 [leprmMeTpMHOTOYTrOJIbHUKA. 16.10-
[loHsATHE O BBITYKIIBIX U 21.10
HEBBITYKIIBIX MHOTOYTOJIbHUKAX

22 MHOTOyTOJIbHUKH. 23.10-




[TepumMeTpMHOTOYTrOJILHUKA.
[ToHSTHE O BBITYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

27.10

MHOTroyroiabHUKH.

23 [lepuMeTpMHOrOyroJIbHHUKA. 23.10-
[ToHsATHE O BBIMYKIIBIX U 27.10
HEBBITYKJIBIX MHOTOYTOJIbHUKAX
MHOroyrojabHuKH.

24 [TepruMeTpMHOTOYTOJILHUKA. 23.10-
[ToHsITHE O BBITYKIIBIX U 27.10
HEBBITYKJIBIX MHOT'OYTOJIbHUKAX
MHOroyrojabHUKH.

[TepumeTpMHOTOYTOIBHUKA. 06.11-

25
[ToHsITHE O BBIMYKJIBIX U 11.11
HEBBITYKJIBIX MHOTOYTOJIbHUKAX
WNHcTpyMeHTs 1)1 U3MepeHuil u 06.11-

26 .

MIOCTPOECHUM 11.11
WNHcTpyMeHTs 1)1 U3MepeHuil u 06.11-

27 .

MIOCTPOECHUM 11.11
KonrtponbHas pabota no reme

"Havana reometpuu. IIpocreiimme

reoMeTpruecKue GUrypsl U Ux 13.11-

28 o
CBOI{CTBa. 18.11
W3mepenuereomerpuyeckuxpuryp
Menuana, OuCCeKTpHUca U BbICOTa 13.11-

29
TPEYrOJbHUKA 18.11
Menunana, GucceKTpuca 1 BbICOTa 13.11-

30
TPEyroJIbHUKA 18.11

31 = PaBeHCTBOTPEyroJbHUKOB 20.11-

peyr 25.11

32 [TepBrIit 1 BTOpOH TPU3HAKK 20.11-




paBEHCTBA TPEYTOJbHUKOB

25.11

[TepBrbIit 1 BTOpOH TPU3HAKK 20.11-
33

pPaBEHCTBA TPEYTOJILHUKOB 25.11

IlepBslii 1 BTOpPOI1 IPU3HAKU 27.11-
34

pPaBEHCTBa TPEYTOJILHUKOB 02.12

[TepBrIit 1 BTOpOH TPU3HAKH 27.11-
35

pPaBEHCTBA TPEYTOJILHUKOB 02.12

[lepBslii 1 BTOpPOI IpU3HAKU 27.11-
36

paBEHCTBA TPEYTOJIbHUKOB 02.12

PaBHOOEIpeHHbBIE TPEYTOJILHUKH U 04.12-
37 9

UX CBOWCTBa 09.12

PaBHOOGeIpeHHBIE TPEYTOJIBHUKH U 04.12-
38 9

UX CBOWCTBa 09.12

PaBHOOEIpeHHbBIE TPEYTOJIBHUKH U 04.12-
39 9

UX CBOWCTBA 09.12

[Tpu3HakpaBHOOEIPEHHOTOTPEYTOJI 11.12-
40

bHHKA 16.12

[Ipu3HakpaBHOOEPEHHOTOTPEYTOJT 11.12-
41

bHUKA 16.12
42 TperuiinpusHakpaBeHCTBATPEYTOJI 11.12-

bHHUKOB 16.12

TperuiinpusHakpaBeHCTBATPEYTOJI 18.12-
43

bHHUKOB 23.12

Tpernitnpu3zHakpaBEeHCTBATPEYTOJ 18.12-
44

bHHUKOB 23.12

@urypsl ¢ 0CEBO CUMMETPHUEN.

18.12-

45 [Ipumeps! cuimmeTprn B 2312

OKpY>KaroIieM MHpe '

@urypsl ¢ 0CEBO CUMMETPHUEH.

25.12-

46 [Ipumeps cuMMeTpuu B 29 12

OKpY>KarolleM MUpe '
47 = KoutpospHas paboTa 1o Teme 25.12-




"TpeyrosbHUKH" 29.12
25.12-
48 [TapamiensHOCTBIIPSMBIX 29 12
49 CBoiicTBa M MPU3HAKH 09.01-
MapajuIeIbHbIX MPSMBIX 13.01
50 CBoiicTBa M IPU3HAKH 09.01-
NapaJuIeIbHBIX IPSIMbIX 13.01
51 CBoiicTBa M MPU3HAKH 09.01-
MapajuieIbHbIX MPSMBIX 13.01
50 CBoiicTBa ¥ MPU3HAKH 15.01-
MapajuieIbHbIX MPSMBIX 20.01
53 CaolicTBa ¥ IpU3HAKU 15.01-
MapajvieIbHbIX MPSMBIX 20.01
54 CBoiicTBa ¥ MPU3HAKH 15.01-
NapajuieIbHbIX MPSAMBIX 20.01
55 CyMMayTIJIOBTpEyTOIbHUKA 22.01-
27.01
56 CyMMayTriioBTpeyroibHUKa 22.01-
27.01
57 BoemnueyrnsITpeyrojibHUKa 22.01-
27.01
58 BremHueyribITpeyrojibHIKa 29.01-
03.02
CymMa BHYTpPEHHHX YIJIOB
5g  MHOrOYTOJbHHKA M CyMMa 29.01-
BHEIIHUX YTJIOB BBITYKJIOTO 03.02
MHOTOYTOJTbHUKA
CymMma BHYTPEHHHX YTIIOB
60  MHOTOYTONBHHKA H CyMMa 29.01-
BHEIIIHUX YIJIOB BBITYKJIOTO 03.02
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHUX YTJIOB 05.02-




MHOI'OYIroJIbHUKa 1 CyMMa
BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOI'OYTI'OJIbHHUKA

10.02

KonTponbnas pabora no teme

05.02-

62 "IlapaniensHOCTb.
" 10.02
CyMMayTri10BMHOIOYTOJIbHUKA
[Tpu3HaKupaBeHCTBANPSIMOYTOJIbH 05.02-
63
BIXTPEYTOJIbHUKOB 10.02
[Ipu3HakupaBeHCTBAPAMOYTOJIbH 12.02-
64
BIXTPEYTOJIbHUKOB 17.02
12.02-
65  IlepneHauKynsip ¥ HaKJIOHHAS 17.02
CBONCTBO MeIUAHBI
12.02-
66  TPAMOYTOJBHOTO TPEYTOJIbHUKA, 17.02
MPOBEAEHHON K TUIIOTEHY3€ )
CBoliCcTBO MeMaHbI
19.02-
67  TPSAMOYTOJBHOTO TPEYTOJIbHUKA, 24.02
IIPOBEACHHON K TUIIOTEHY3€ '
68 IIpssMOYTONBbHBIN TPEYTOJIBHUK C 19.02-
yraom B 30 rpagycoB 24.02
69 [IpssMOYTONBHBIN TPEYTOJIBHUK C 19.02-
yrioM B 30 rpagycoB 24.02
CoOOTHOILIEHUS MEKTy CTOPOHAMH 26.02-
70
W YIJIaMH TPEYTOJIbHUKA 02.03
CoOOTHOILIEHUS MEKTy CTOPOHAMH 26.02-
71
W YIJIaMH TPEYTOJIbHUKA 02.03
HepaBeHncTBO TpeyronpHUKA. 26.02-
72 .
HepaBeHCTBO 0 JyIMHE JTJOMaHOM 02.03
HepaBeHcTBO MexIy
. 04.03-
73 MePIEHIUKYISIPOM U HAaKJIOHHOM. 09.03
PaccrosiHMe OT TOYKM 10 IIPSIMOU '
74  KonrtpomabHas paboTa Mo TeMam 04.03-




"[IpsiMmOyTONBHBIE TPEYTOIBHUKU",
"I'eomeTpuueckue HepaBeHcTBA"

OKpy>KHOCTb, XOP/IbI U TUAMETPHI,

09.03

04.08-

& UX CBOWCTBa 09.03
OKpY>XHOCTb, XOP/IbI M TUAMETPHI, 11.03-
76 .
WX CBOWCTBA 16.03
B3anmHoe pacnonoxxenue
27 OKPY>KHOCTH U MPSMOH. 11.03-
KacarenpHast 1 cexymas K 16.03
OKPY>KHOCTH
B3aumMHoe pacrnionioxenue
7g | OKPYXHOCTH 1 MIPSIMOM. 11.03-
KacarenbHast u cexymas k 16.03
OKPY>KHOCTH
B3aumMHoe pacrionioxeHue
79 OKPYXKHOCTH 1 MIPSIMOTA. 18.03-
Kacarenbnas u cexymas k 23.03
OKPY>KHOCTH
80 = OkpyXHOCTbH, BIIUCAHHAS B YOI 18.03-
’ 23.03
81 OKpy>KHOCTb, BIIUCAHHAS B YIOJI 18.03-
) 23.03
[TonsATHE O rEOMETPUUECKOM MECTE
03.04-
82 | Touek. [Ipumepsl reoMeTpUYECKIX 06.04
MECT TOYEK Ha INIOCKOCTHU '
[TonsATHE O rEOMETPUUECKOM MECTE
03.04-
83 | Touek. [Ipumepsl reoMeTpUYECKIX 06.04
MECT TOYEK Ha MJIOCKOCTHU '
OnucanHast OKpyKHOCTb 03.04-
84 ..
TPEYTOJIbHUKA, €€ TICHTP 06.04
OrnrcaHHast OKPY>KHOCTD 08.04-
85 .
TPEYrOJbHUKA, €€ LIEHTP 13.04




MGTO,I[ TCOMETPHUICCKUX MECT

08.04-

86 = Touek mpu peneHuu 13.04
reOMETPUUYECKUX 3a7a4
MeTto reoMeTpuYecKiuX MecT 08.04-

87 | Touex mpu peneHuu 1 3' 04
reOMETPUUYECKUX 3a7a4
MeTto reoMeTpuYecKiuX MecT 15.04-

88 | Touek mpu penieHuU 5 0' 04
reOMEeTPUUYECKUX 3a7a4
MeTo reoMeTpuYecKuX MECT 15.04-

89 | Touek mpu peneHuu 5 0' 04
reOMETPUUYECKUX 3a7a4
O60ocHOBaHMS MPOCTEUIITNX
MOCTPOEHUI, ATAIbI 3aJa4H Ha 15.04-

90 MTOCTPOCHUS, PEIICHHE 3a71a49 Ha 20.04
MOCTPOSHHE ITUPKYIIEM H
JINHENKOU
O60cHOBaHMS TPOCTEUIINX
MTOCTPOCHMUIA, ITAIBI 337a4U Ha 29 04-

91 MOCTPOCHUS, PEIICHHE 3a71a4 Ha 2704
MOCTPOEHHE LIUPKYJIEM U
JINHENKOU
KonTponbnas pabora no teme

92 "OkpyKXHOCTh. ['eomeTpuueckue 22.04-
Mecta Touek. [locTpoeHus ¢ 27.04
MOMOIIBIO UPKYJIS U IMHEUKHU"

[ToBTOpenue u o6oOIIEHHE.

93 Pemrenue 3amauq, 22.04-
WJUTIOCTPUPYIOLINX CBA3H MEKIY 27.04
pa3IMYIHBIMH TEMaMHU Kypca
[ToBTOpEeHME U 060OIIECHNE. 29 04-

94 Pemenne 3amau, 0 4' 05

WUTIOCTPUPYIOIINX CBA3H MEXKIY




Pa3siIM4YHbIMU TEMAMH KypcCa

[ToBTOpEeHue 1 0600IICHNE.

Pemenue 3anay, 29.04-
95 1
WUTFOCTPUPYIOLTUX CBS3H MEXTY 04.05
pa3NUYHBIMU TEMaMH Kypca
[ToBTOpenue u o6oOIIEHHE.
Pemenue 3anay, 29.04-
96 1
WLTIOCTPUPYIOIINX CBSI3H MEXKITY 04.05
pa3IUYHBIME TEMaMH Kypca
[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amau, 06.05-
97 1
WUTIOCTPUPYIOIINX CBA3H MEKIY 11.05
Pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u o0oOIIEHHE.
Pemenue 3agay, 06.05-
98 1
MJUTFOCTPUPYIOLIUX CBSI3H MEXKY 11.05
pa3NUYHBIMM TEMaMH Kypca
[ToBTOpeHue u 060061IEeHNE.
Pemenne 3amau, 06.05-
99 1
MJUTFOCTPUPYIOLINX CBA3U MEXKIY 11.05
pa3NUYHBIMM TEMaMH Kypca
[ToBTOpenue u o6oOIIEHHE.
10 Pemenue 3anau, 1 13.05-
0 WJUTIOCTPUPYIOLINX CBA3H MEKIY 25.05
pa3IMYHBIMHU TEMaMH Kypca
10 HToroBasikoHTpobHasspaboTa 1 13.05-
1 25.05
[ToBTOpenue u o6oOIIEHHE.
10 Pemenue 3amau, 1 13.05-
2 WJUTIOCTPUPYIOLINX CBA3H MEKIY 25.05
Pa3IUYHBIMHE TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB 10 102

[NPOT'PAMME




8 KJIACC

Ne KoanuecTtBouacon
aramzyd  JJIeKTPOHHbIeHU(PPOBbIEOOPA30BAT
Temaypoka Bce Kourpoasubie  IIpakruueckue A
n/ yp p p eHusl eJIbHbIepecypchl
- ro padoThI padoThI
1 [Tapamienorpamm, ero 1
IPU3HAKU U CBOMCTBA
9 [Tapannenorpamm, ero 1
IIPU3HAKU U CBOMCTBA
3 [Tapamienorpamm, ero 1
IPU3HAKU U CBOMCTBA
4 [Tapannenorpamm, ero 1
IIPU3HAKU U CBOMCTBA
5 [Tapannenorpamm, ero 1
IIPU3HAKU U CBOMCTBA
[IpssmoyroiabHUK, poMO,
6 KBaJpaT, X NPU3HAKU U 1
CBOMCTBA
[IpssmoyroiabHUK, poMO,
7 KBaJpaT, X NPU3HAKU U 1
CBOMCTBA
[TpstmoyToNbHUK, pOMO,
8 KBaJlpaT, X PU3HAKU U 1
CBOMCTBA
[TpstmoyTONbHUK, pOMO,
9 KBaJlpaT, X NPU3HAKU U 1
CBOMCTBA
10 CpeaHssUIMHUATPEYTOJIbHUKA 1
11 CpeaHssUIMHUATPEYT OJIbHUKA 1
12 Tpanenus. PaBnoOenpennas 1
Tparnenusi, €€ CBOMCTBa U




IMIPU3HAKH

Tpanenus. PaBHoOeapenHast

13 Tparnenus, e€ CBOWCTBa U 1
MIPU3HAKU

14 [TpssMmoyronpHasTpaneus 1

15 CpenHsAsITMHUASTPATICIIUH 1

16 Teopemadaneca 1

17 Teopemadaneca 1

18 Teopema o 1
IPOMOPLHUOHATBHBIXOTPE3Kax

19 Teopema o 1
POTOPIHUOHATBHBIXOTPE3KAX

20 [lenTpMaccTpeyroapHUKa 1

21 lentpanbHO- 1
CUMMETPUYHBICUTYPBI

29 Konrponbnas pabora no reme 1
"YeTplpEXyroabHUKN"
[TonoGueTpeyronbHUKOB,

23 K03 dumeHTno 00us 1
[TonoOuerpeyrobHIKOB,

24 1
Kodd duImeHTno00us

o5 [Ipu3Hakumog0OUATPEyroIbH 1
HUKOB

26 [Tpu3HaKUIOAOOUATPEYTOJIbH 1
UKOB

97 [Ipu3Hakumog0OUATPEyroIbH 1
HUKOB

28 [Ipu3Hakumog0OUATPEyroIbH 1
UKOB

29 [Tpu3HakUIOAOOUATPEYTOJIbH 1

HKOB




30

31

[Tpu3HaKUIIONOOUSTPEYTOJIbH
UKOB

[Ipumenenne nogoOus npu
peLIeHUH MPAKTHYECKHUX 3aa4

32

33

[Tpumenenne noxodus npu
pEIIeHUH MTPAKTUYECKHX 3a/1a4
[Ipumenenne noaoOus npu
peLIeHUH MPAKTHYECKHUX 3a1a4

34

35

36

[Tpumenenue moxodus mpu
pEeUICHUHN TPAKTUYECKUX 3a]1a4

[Tpumenenue nogodust npu
pELIeHUH IPaKTUUECKUX 3a7a4
[Ipumenenue nonpobus npu
pELICHUH IPAKTUYECKUX 3a/1a4

37

Beenenue nonsrus
npeoOpa3oBaHusl MO00US U
noJJ00HBIX (puryp

38

39

40

KonTponbhas pabota mo Teme
"Tlogobue"

ITousarue mwiomagu. CeoiicTBa
IJI0IAJIEH TEOMETPUUYECKUX
$uryp

TTonsaTue mromaau. CBOKCTBA
MJIOMIAAEH TEOMETPUYECKHUX
uryp

41

TToustue wiomanu. CBoiicTBa
MJIOMIAEH TEOMETPUYECKHUX

buryp

42

[Ipocreiitmme hopmyssl st
IUTOIIA M TPEYrOIbHUKA,
napauenorpaMma, pomoa u
Tpanennu




43

44

ITpocreiimme Gopmyib s
TUIOINAAM TPEYroJbHHKA,
napasuiesiorpaMma, pomoa u
Tpamnenuu

[Ipocreiitmme hopmys A
IUIOIA/IA TPEYTOJIbHUKA,
napajuiesiorpaMma, pomoa u
Tpaneuuu

45

46

[Ipocreiinme hopmMystbl st
TUTOINAAN TPEYrOJIbHHKA,
napajiesiorpaMma, pomoa u
Tpanenuu

[Ipocreiimme hopmys s
TUIOIAH TPEYroJbHHKA,
napajuiesiorpaMma, pomoa u
Tpaneuuu

47

[Tpocreiimme popmyssl 1
IUIOLIA/IA TPEYTOJIbHUKA,
napanjenorpaMma, pomoa u
Tpamnenuu

48

49

[Tpocreiimme popmyssl 1
IUIOLIA/IA TPEYTOJIbHUKA,
napanjenorpaMma, pomoa u
Tparenuu

[Tpocreiimue hopmynbl ams
TUTIOINAAM TPEYroJIbHHKA,
napajuiesorpamma, pomoa u
Tpamnenuu

50

[Ipocreiitme hopmyssl s
IUTOIIA TN TPEYrObHUKA,
napauenorpaMma, pomoa u
Tpanennu

51

[TnomaaunonoOHBIX puUryp




52

[TnomamunogoOHbIX puUryp

53

[TnomamunogoOHbIX pHUryp

54
55

56

57

KontponbsHas paboTa no reme
"ITnomanp"
Teopemalludaropa
[IpumeHeHue Teopemsl
[Tudaropa npu penrenun
NPAaKTUYECKUX 3a/1a4
[IpumeneHne TeopeMsI
[Mudaropa npu peniennn
NPaKTHYECKHX 331a4

e e T

58

[IpumeneHne TeopeMsI
[Mudaropa npu peniennn
NPaKTHYECKHX 33/1a4

59

[TpumeHeHne TeopeMbl
[Mudaropa npu pemeHnn
IIPAKTUYECKUX 3a7a4

60

[TpumeHeHne TeopeMbl
[Mudaropa npu pemeHnn
IIPAKTUYECKHX 3a7a4

61

[TponopuroHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TPEYrOJIbHUKE

62

63

64

[TponopiimoHanbHbBIE OTPE3KU
B IIPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

[TponopiimoHanbHbBIE OTPE3KU
B MIPSIMOYTOJIBHOM
TPEYTrOJIbHUKE
[IponopiimoHanbHbIE OTPE3KU
B [IPSIMOYTOJIBHOM
TPEYTOJIbHUKE




65

[TponopuroHanbHbIE OTPE3KU
B [IPSIMOYTOJIBHOM
TpPEeyrojabHUKe

66

[TponopuroHanbHbIE OTPE3KU
B [IPSIMOYTOJIBHOM
TpEeyrojabHUKe

67

68

Cunyc, KOCUHYC, TAaHT€HC U
KOTaHI'€HC OCTPOro yria
PSIMOYTOJIBHOTO
TpeyrojbHUKa

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI€HC OCTPOTO yriia
IPSMOYTOJIBHOTO
TPEyTroJIbHUKA

69

70

Cunyc, KOCUHYC, TAHI'€HC U
KOTaHT€HC OCTPOTO yriia
IPSMOYTOJIBHOTO
TPEYroJbHUKA
Tpuronomerpuyeckue
¢ynkuu yrios B 30°, 45° u
60°

71

Tpuronomerpuueckue
¢byukuu yrinos B 30°, 45° u
60°

72

KonTtponbHas pabora o teme
"Teopema [Iudaropa u Hauana
TPUTOHOMETpHUH"

73

74

Bnucannbie n
HEHTPAIbHBICYTJIbI
Bnmcannsie n
LEHTPAIbHBICYTJIBI

75

Bnoucannsie u




HECHTPAJIbHBICYTJIbI

76

77

Brmicannrie u
HEHTPAIbHBICYTJIbI

Yron mexay KacateJIbHOU 1
XOopaou

78

79

VYron Mexay KacaTeJIbHOU U
XOpAou

Vsl MeXIy XopJaMu U
CEKYIIUMU

80

Vsl MeXAy XOpJaMu U
CEeKyLIUMU

81

Bricannrie n
OINMCAHHBIEYETHIPEX YTOJIbHUK
u

82

Brincannnie n
ONMCAHHBICYETHIPEX YTOJIbHUK
u

83

CBoiicTBa U IpU3HAKU
BIIMCAHHOTO
YeThIPEXYTOJbHUKA

84

CBoiicTBa U IpU3HAKU
BIIMCAHHOTO
YeThIPEXYTrOJIbHUKA

85

86

87

CBolicTBa U NpU3HAKU
BIIMCAHHOTO
YETBIPEX YT OJIbHUKA
CBolicTBa U NpU3HAKU
BIIMCAHHOTO
YETBIPEXYTOJIbHUKA

B3anmHoepacnonokeHueAByX
OKPYXHOCTEH

88

B3anMHOepacnooKeHUEABYX




OKPYKHOCTEH

89

KacanueokpyxxHocrteit

90

KacanueokpyxxHocrteit

91

92

93

OO0mue kacaTeabHbIC K IBYM
OKPY>KHOCTSIM

KonTtponsHas pabora o Teme
"VTbl 1 4eTHIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPYHOCTHIO"

[ToBTOpEeHME K 0000IIEHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIIUX CBS3H
MEXTy pa3IUIHBIMU TEMaMHU

Kypca

94

[ToBTOpEeHME K 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IHIHBIMU TEMaMH

Kypca

95

[ToBTOpenue n oboOIIEeHHE.
Pemenne 3amau,
WILTIOCTPUPYIOIIHMX CBS3H
MCXKAY pa3InYHbIMU TEMaMHU

Kypca

96

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIHMX CBSI3H
MCXKAY pa3jIndYHbBIMU TEMaMU

Kypca

97

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
UIUIIOCTPUPYIOLIKX CBA3U
MEX1y Pa3IMIHBIMI TEMaMHU

Kypca




98

[ToBTOpEeHHE B 000OIIEHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIIHMX CBS3H
MEXy pa3TUIHBIMU TEMaMU

Kypca

99

[ToBTOpeHHE 1 0000IIEHNE.
Pemenne 3amay,
WLTIOCTPUPYIOIIUX CBS3H
MEXTy pa3IUIHBIMU TEMaMU

Kypca

[ToBTOpEeHME K 0000IIEHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIIUX CBS3H
MEXTy pa3IUIHBIMU TEMaMU

Kypca

NroroBasikoHTponbHasgpadboTa

[ToBTOpEeHue u 060061IEeHNE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME
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9 KJIACC

Ne KoanuecTtBouacon
;1 Temaypoka Bce Kontpoabubie  IlpakTuueckue i[j:::fiy ? ;f::gzgg:;;ﬂ::b PoBLICOOpasOBa
ero = padoTbl padoThI
n
1 CuHyc, KOCUHYC, TAHT€HC YTJIOB 1
ot 0 1o 180°
2 OCHOBHOETPUTOHOMETPHYECKOET 1
OKJIECTBO
3 DopMyYIBITPUBEACHUS 1
4 DopMyIBITPUBEACHUS 1
5 PemieHnerpeyronbHUKOB. 1
TeopemMakoCHHYCOB
PemennerpeyroabHUKOB. 1
TeopeMakoCHHYCOB
7 TeopemacunycoB 1
8 TeopemacuHyCOB 1
Pemenne npaktuyeckux 3aaad ¢
9 HCIIOJIb30BAaHUEM TEOPEMBI 1
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemrenune npakTuueckux 3ajay c
10  ucmoIB30BaHUEM TEOPEMBI 1
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenune npakTuueckux 3ajay c
11 HCIIOJIb30BAHUEM TEOPEMBI 1
KOCHHYCOB M TEOPEMBbI CHHYCOB
Pemrenune npakTuueckux 3ajay c
12 HCIIOJIb30BaHUEM TEOPEMBbI 1
KOCHHYCOB M TEOPEMBI CHHYCOB
13 Tpuronomerpudeckue GopMyIbl 1




AJI I1omaan Tpe€yrojbHUKa,

napaenorpaMmma
TpuronomeTrpuueckue GoOpMyJIbI

14 JUTS TUTOIITAM TPEYTOJIbHUKA, 1
napaenorpaMmma
TpuronomeTrpuyeckue GopMyIIbI

15 JUTS TUTOITAM TPEYTOJIbHUKA, 1
napauenorpaMmma
TpuronomeTpudeckue GOpMyJIbI

16 JUTSL TITOIIAN TPEYTOJIbHUKA, 1
napaenorpaMmma

17 ®opmynal ‘epona 1

18 ®opmynal ‘epona 1

19 ®opmynal ‘epona 1

20 q)OPMYJ'I@.HJ‘IOH.[&I[I/IBLIHyKJ‘IOFO‘IeT 1
BIPEXYTOITHHUKA

21 CDOPMYJ'IaHJ'IOIIIaJII/IBI)IHyKJ'IOFOTIeT 1
BIPEXYTOJIbHUKA

29 KonTponbhas pabota mo Teme 1
"Pemenue TpeyroiabHUKOB"

23 Xop/sl ¥ TOI0OHBIE 1
TPEYTOJIHHUKN B OKPYKHOCTH

24 Teopema o mpousBeaeHUN 1
OTPE3KOB XOPJ

o5 Teopema o mpousBeeHUN 1
OTPE3KOB XOP/I

26 TeopeMsl 0 MPOU3BENCHUHN 1
OTPE3KOB CEKYIIHUX

97 Teopembl 0 IPOU3BEACHUN 1
OTPE3KOB CEeKYIINX

28 Teopema o0 kBapaTekacaTeIbHON 1




29 Teopema 0 KBajpaTekacaTeIbHON 1
30 TeopembrYeBnl 1 Menenas 1
31 TeopembrYeBsl 1 Menenas 1
32 TeopembrYeBnl 1 Menenas 1
33 [TonsiTrie 0 roMoTETUN 1
34 'I'<OHTpOJIBHa$I pabota o Teme 1
[TogoGue TpeyroJbHUKOB"
YpaBHeHHe MpsMoii Ha
IJIOCKOCTH. YTJIOBOU
35 . 1
KOd(PUIMEeHT U CBOOOTHBII
YICH, UX TEOMETPHUSCKUN CMBICTT
YpaBHeHHE NPAMON Ha
IUIOCKOCTH. YTIIOBOM
36 . 1
KOA((UIIUEHT ¥ CBOOOTHBIN
YJIeH, UX TeOMETPUUECKUN CMBICTT
[TapannensHOCTD U
37 MEPIICHIUKYIIPHOCTD TIPSIMBIX 1
(uepe3 yrioBoi kodduireHT)
38  YpaBHEHHEOKPYKHOCTH 1
Haxoxnenue nepeceueHuit
39 OKPYKHOCTEH U NPSMBIX B 1
KOOpJAWHATaX
Haxoxnenne nepeceueHui
40 OKPYKHOCTEHN U MPSAMBIX B 1
KOOpJAWHATAX
a1 dopmyna PaccTOsHUsA OT TOTKH 1
JI0 TIPSIMOA
[Tnomaap mapanienorpamma B
42 KOOpPJIMHATAX, TIOHSTHE 00 1
OPUEHTHUPOBAHHOM IIOIIAN
43 [Ipumenenne MeTo1a KOOPAMHAT 1

B IIPAKTUYCCKHU-




44

OPUEHTHPOBAHHBIX
TEOMETPHUECKUX 3a7adax
KonTtponsnas pabora o Teme
"Meton koopauHat"

45

BCKTOpBIHaHJ'IOCKOCTI/I

46

47

CrnokeHne U BEIYUTAHHE
BCKTOPOB — IIpaBUJia
TPEYroJIbHUKa U
napajjicjiorpaMmma

CrnoskeHue U BEIYUTaHHUE
BEKTOPOB — IIPaBHJIa
TPEYroJIbHUKA U
napasuiesorpaMma

48
49

50

51

52

YMHOKEHUEBEKTOPAHAYNCIIO
KoopnunaTteiBekTOpa
CrnokeHue U BEIYUTaHHUE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha YMCJI0 B KOOPIMHATAX
CrokeHue U BEIYUTaHHUE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha YMCJIO0 B KOOPAMHATAX
[IpumeHeHre BEKTOPOB B (pr3uke,
IIEHTP Macc

53

54

55

[Tonsitue o 6azuce (Ha
TIJIOCKOCTH).
PaznoxxeHusiBeKTOpOBMOOA3ZHCY

[Tonsitue o 6azuce (Ha
TIJIOCKOCTH).
PaznoxxeHusiBeKTOpOBMOOA3ZHCY

[TonsiTue o 6azuce (Ha
TUTOCKOCTH).
PaznoxxeHnsBeKTOpOBIOOAZHCY




56

57

CkassipHO€E TPOU3BENCHUE
BEKTOPOB, T€OMETPUYECKUN
CMBICJI U BBIDAKEHUE B
JIEKApTOBBIX KOOpAMHATAaX

JuctpuOyTHBHOCTHCKAISIPHOTOI
pOU3BEICHUS

58

59

60

61

CxkaysipHOETIpOU3BEACHHE U
IIPOELUPOBAHUE
[IpuMeHeHne cKasIpHOro
IIPOU3BENIECHUS BEKTOPOB IS
HAaXO0’KJICHUs JUIMH U YIJIOB

[IprMeHeHne cKasIpHOro
IIPOU3BENICHUS BEKTOPOB IS
HAaXO’KJICHUs JUIMH U YIJIOB
ITpuMmeHeHne cKaIsipHOro
IIPOU3BEJICHUS BEKTOPOB ISl
HAaXOKJICHUs JUIMH U YIJIOB

62

Pemienne TCOMCTPHUICCKUX 3aaaY
C IMOMOUIBIO CKAJIAPHOT'O
IMPOU3BCACHUA

63

Pemienne TCOMCTPHUICCKUX 3aaaY
C IMOMOUIBIO CKAJIAPHOT'O
IMPOU3BCACHUA

64

65

KonTtponbHas pabora o teme
"Bekropsr"

[IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYKCIICHUE UX DJIEMEHTOB

66

HpaBHHBHBIC MHOTI'OYT'OJIbHUKH,
BBIYMCJICHUEC UX 3JICMCHTOB

67

HpaBI/IJ'ILHLIC MHOT'OYT'OJIbHUKH,
BBIYHMCIICHHUEC UX 3JICMECHTOB

68

[TpaBuIIbHBIE MHOTOYTOJIbHUKH,




BBIYHMCIICHHUEC UX 3JICMCHTOB

69 Ywuciio T 1 JyiHa OKPYKHOCTH 1
70 Ywuciio T 1 JyiHa OKPYKHOCTH 1
71 JIMMHAYTHOKPYKHOCTH 1
72 JIMMHATYTHOKPYKHOCTH 1
73 Panuannasimepayria 1
74 Pannannasmepayria 1
75 [Inomans Kpyra v ero 3J€MEHTOB 1
(cexTopa M CerMeHTa)
76 [Tnomane Kpyra v €ro 3J1€MEHTOB 1
(CexTopa U CerMeHTa)
77 Ilnomane kpyra u €ro 3JIeMEHTOB 1
(cexTopa M CerMeHTa)
Boruncnenue nepumMeTpoB u
78 toniaed GUryp, BKIIFOYAIONTUX 1
JJIEMEHTHI KpyTa
Beruncnenue nmepumMeTpoB u
79 wiomianen Guryp, BKIIOYAIOIIUX 1
JJIEMEHTHI KpyTa
80 KonTponbnas no teme "J{nuHa 1
OKpPY’KHOCTH M IIOIaap kpyra"
81 [leHTpanpHasicUMMETPHUS 1
82 IlentpansHo- 1
CUMMETPUIHBICHUTYPBI
83 [ToBopor 1
84 OceBasicuMMmeTpus 1
85 QHHypH,CHMMBTpHQHmé’ 1
OTHOCHTEIIEHO HEKOTOPOH OCH
86 [TapanmenpHBITIEPEHOC 1
87 [TonsiTve IBUXKEHUS U €r0 1

CBOMCTBA




88

PaBencTBoduryp

89

[IposiBneHus: CUMMETpUU B
MPUPO/IE, JKUBOIHCH,
CKYJIBIITYpE, apXUTEKTYpe

90

91

KoMmo3unuunsuxxennii
(mpocreienpumepsl)
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WJUTIOCTPUPYIOLTUX CBSI3H MEXKTY
pa3IMYHBIMH TEMaMH Kypca

92

93

94

[ToBTOpEeHME K 0000IIEHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIIUX CBSI3H MEXKILY
Pa3ITUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME K 0000IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKIY
Pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 060061IEHNE.
Pemienune 3amay,
WJUTIOCTPUPYIOIINX CBS3H MEXKTY
pa3IMYHBIMH TEMaMH Kypca

95

96

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
WLUTIOCTPUPYIOIINX CBA3H MEKIY
Pa3TUIHBIMU TEMaMH Kypca
[ToBTOpeHme u 0600IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMH TEMaMH Kypca

97

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
UJUTIOCTPUPYIOLIKX CBSA3U MEXKIY




pa3sindYHbIMU TEMAaMH Kypca

[ToBTOpeHHE 1 0000IIEHNE.
Pemenne 3amau,

%8 WLTIOCTPUPYIOIINX CBSI3H MEXKILY !
pPa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0IIeHNE.

99 Pemenne 3amau, 1
WUTIOCTPUPYIOIINX CBS3H MEXKITY
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpEeHME K 0000IIEHNE.

10 Pemenne 3amgau, 1

0 WLTIOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3TUYHBIMU TEMaMHU Kypca

10 HroroBaskoHTpoIbHasspadboTa 1
[ToBTOpeHue u 06061IEHNE.

10 Pemenne 3amau, 1

2 WJLTIOCTPUPYIOIINX CBS3H MEXKTY
pa3INYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I'eomerpus 7-9 JI.C.Artanacsn, B.b.byty3os, C.b. Kagomues u np. : I3naTenscTBoO
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METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
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