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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi TeOMEeTpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCcykJeHuss «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]1ay, BCTPEUYAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukny, «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanm», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

B3anMmHOeE pacronoxeHue To4YeK Ha IpsMou. M3mepeHue mHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. Ilepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyrosibHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

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

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrosbHUKa. BHemHue yrisl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

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

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, IMaMeTp, XOpaa, X CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsamoil. KacarenpHas M cekymias K OKpYXHOCTH. OKpY>KHOCTb, BIIMCAHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA MIOCTPOEHUs, PELICHUE 3a7]a4 Ha [IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas Tpanenus. CpeaHss JTUHUS TPAIICLUH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PpELICEHHH TEeOMETPUUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gpopmyssl A MIOLWEAAN TPEYToJbHUKA, MTapajjenorpamMmma, pomMoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
PaKTUYECKUX 3a]a4.

DJIeMeHThI TPUTOHOMETPHUH

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

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHbIe M LEHTpalbHBIE YTIJIbI, YIOJ MEXAY KacaTeJIbHOW M XOpIOH.
Yrael MeXay XOpJaMHM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOcTel. O01Me KacaTeabHbIE K JBYM OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOkaecTBOo.  Popmynbl  mnpuBelneHus.  PemeHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYroJAbHUKH B  OKpPYKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoMETPHYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA((UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
NpsMBIX B KoopauHaTax. PopMyna paccTOSHUS OT TOYKH 10 npsiMoil. [lmomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IIOCKOCTH). PasyiokeHuss BEKTOpPOB IO Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IPOU3BEIACHUS BEKTOPOB [UIsl HAXOXKIAEHUs JUIMH MW yriaoB. Pemenue
TEOMETPUYECKHX 33]1a4 C [IOMOIIBIO CKAIPHOTO IPOU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUIOIIAAb KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mctopuueckue cBeieHus: 00 U3BMEPEHNUHN JUTMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwxeHuss U ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHWEM K  JOCTHIKCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAIM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEM KM3HU Ui YCHEIIHOW MpodeccHOHaNbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MATeMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (370pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MYTEeH X PEIICHHUS;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXIy MOHATUSAMH, (PopMyIUpOBaTh
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEILHBIE ¥ OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

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

JieNaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMs,  HMCCIEAOBAHMS, OKCIEpPUMEHTa, OIICHHWBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

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

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHUSIMU U
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1a4M, YKCIICPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YeOHBIX MaTEMaTUYeCKUX 3aJad, MPUHUMATh IIEeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyHNoBbIX GopMax paboThl (0OCyx)aeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pelleHus 3afadd (WId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ybTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaMJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpXaTh AMOLUHN TPU U3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (HaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Pacno3sHaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpBI, ONpPENeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTb TE€OMETPUYECKHE (UTYPBI, BBITOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
pealbHOM KU3HHU, pa3MEpOB MPUPOJHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

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

IIpoBOAUTE JIOTUYECKUE PACCYXKACHUSA C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
TEOPEM.

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

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

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Bnaners monsituem reometrpuueckoro mecta touek (I'MT). Omnpenensth
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3aa4.



@opMynUpPOBaTh ONPEAECICHHUS OKPYKHOCTHM M KPyra, XOpAbl U JHAMETpa
OKPYXHOCTH, YBEPEHHO BIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJbHOM M paauyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYISA U
JIMHEWKHU.

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH MPH PEIICHUH T€OMETPUYECKHX 3adad. Paznmuath
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH IIPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh MX
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoAoOHBIX (urypax. [lonb3oBaThCs MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W UCHONB30BaTh mpocTeilmue (GopMynbl A IUIOUIaad
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHIty oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTyYUT CIASAYIONUE MPEIMETHbBIC
PE3yJIbTaTHI:

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

[Tonb3oBaThcsa GopMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneuu, BEIBOJAUTh U TPUMEHATH (hopmyny I'epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

MMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIIMCAHHBIX YIJlaX, YIJAx MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT HAa IJIOCKOCTH, pabOTaThb C ypaBHEHUEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATHUSMU YriaoBOoro Kod3pduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemars METOAOM KOOPAMHAT 3aJa4yd, CBS3aHHBIE C NAPAUICIBHOCTBIO H
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, IUIOUIa[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATH MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CIO0KEHWEM U BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH MOIydYEeHHBIE 3HAHUA B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspHOTO IPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEACHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pElIeHNH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEIECHHS 00 U3MEpEHUHU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATH NONYy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOOXOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne HaumeHoBaHue pa3jiesioB u
n/n TeM MPOrpaMmabl

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Hauana reomerpun.
IIpocreiimme

1 reoMeTpruecKue purypsl u
ux cBoiicTBa. M3mepenue
IeOMETPHUECKUX BETUYUH

28

https://resh.edu.ru/subject/17/7/

2 TpeyronbHUKH

[TapannensHocts. Cymma
YIJI0B MHOTOYTOJIbHUKA
[IpssMoyToONBHBIE
TPEYrOJIbHUKH

19

15

https://resh.edu.ru/subject/17esh.edu.ru/subject/17/

https://resh.edu.ru/subject/17

https://resh.edu.ru/subject/lesson/7309/

I'eomeTpuueckue
HEPaBEHCTBA

OKpyXHOCTb.
I'eomeTpuueckue mecta
6 touek. [TocTpoenus ¢
MTOMOIIBIO ITUPKYJIS |
JIMHENKHT
[ToBTOpeHue, 060061IeHNE,
cucTeMaTu3alys 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

18

10

102

https://resh.edu.ru/subject/lesson/7289/

https://resh.edu.ru/subject/lesson/7307/



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17esh.edu.ru/subject/17/
https://resh.edu.ru/subject/17
https://resh.edu.ru/subject/lesson/7309/
https://resh.edu.ru/subject/lesson/7289/
https://resh.edu.ru/subject/lesson/7307/

8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
1 YeTbIpEXyroJbHUKH 22 1 https://resh.edu.ru/subject/lesson/1499/
https://resh.edu.ru/subject/lesson/2503/
2 Honobue 16 . https:/resh.edu.ru/subject/17/
3 [Tnomane 16 1 https://resh.edu.ru/subject/lesson/2013/
T I1
4 copema [Tudaropa n ravana 18 1 https://resh.edu.ru/subject/17/
TPUTOHOMETPHUH
v N
5 FIbL I ACTHPEXYTOMABHHKH, 20 1 https://resh.edu.ru/subject/17/
CBSI3aHHBIE C OKPYKHOCTBIO
IT
6 OBTOPEHAE, 0606meHIiIe’ 10 1 https://resh.edu.ru/subject/lesson/2013/
cucreMarui3anuvs 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10
i 102 6 0

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/1499/
https://resh.edu.ru/subject/lesson/2503/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/lesson/2013/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/lesson/2013/

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroiabHUKOB 22 1 https://resh.edu.ru/subject/17/
2 [TogoOue TpeyroJbHUKOB 12 1 https://resh.edu.ru/subject/17/
3 Meton KoopauHaT 10 1 https://resh.edu.ru/subject/17/
4 BekTopsl 20 1 https://resh.edu.ru/subject/17/
5 JlivHa OKPY>KHOCTH U IJIOLIA/Ib KpyTa 16 1 https://resh.edu.ru/subject/17/
6 JIBHOKEHUS IJTIOCKOCTH 10 https://resh.edu.ru/subject/17/
IT
7 OBTOPCHHUE, 0606meHIiIe’ 12 1 https://resh.edu.ru/subject/17/
CUCTEeMAaTH3aIHsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

Hcropust BOBHUKHOBEHUS U pa3BUTHS
FeOMETPUH

HauvanpHele nonstus reomerpun. Touka,
npsMasi, OTpe30K, JIyd

HauanpHele nonstus reomerpun. Touka,
npsimasi, OTpe30K, J1y4

[Tonsatue 06 akcuome, Teopeme,
JIOKa3aTeJIbCTBE, ONPECIICHUH, CBOWCTBE,
MIpU3HAKe

B3anMHOe pacrnonoxeHue To4YeK Ha
npsMoi. MzMepenune JUIMHBI OTpe3Ka,
PACCTOAHNEC MECIKAY TOUKAMU

Bzaumnoe PacCIIOJIOKECHUEC TOYCK Ha
HpHMOfI. I/I3MCpCHI/IC JJINHBI OTPE3Ka,
pacCToOAHNUEC MCIKAY TOUKAMU
Bzaumnoe PACIIOJIOKCHHUE TOUYCK Ha
HpHMOfI. H3MCpCHI/IC JJINHBI OTPE3Ka,
pacCToOAHNUEC MCIKAY TOUKAMU

[TomymnockocTs 1 yroi. Bujel yrios.
W3mepeHne BeIMYrH yII0B

[ToxymmockocTs U yrois. Buast yrios.
N3MepeHne BeTMYUH yTJIOB




[ToxymmockocTs 1 yrois. Buasl yrios.

10 W3mepeHne BeTUYUH YII0B 1
BepTukanbHbie 1 CMEXHBIE YTIIbIL.

11 [TapaienbHble U EPIICHIUKYIISIPHBIC 1
psSIMbIE
BepTukanbHble 1 CMEKHBIE YTJIbL.

12 [TapannensHble U TEPIICHIUKYISIPHBIC 1
psSIMbIE
BeprukanabHbie U CMEKHBIE YTJIbL.

13 [TapannensHble U TEPIICHIUKYISIPHBIC 1
npsIMbIe
BepTukanpHbie 1 CMEXHBIE YTIIbL.

14 [TapannensHble U TEPIICHIUKYISAPHBIC 1
psIMbIe
BepTukanbHbIe 1 CMEXHBIC YTIIBL.

15 [TapannenbHble U IEPIEHIUKYISIPHbIE 1
PsSIMbIE

16 buccekrpuca yria 1

17 buccexrpuca yria 1

18 buccekrpuca yria 1

19 Jlomanas. Bunbl nomanbixX. J[JinHa ToMaHOM 1

20 Jlomanas. Bujsl moMansix. J[muHa TOMaHOH 1
MHoroyronsHuku. [lepumerp

21 MHOTrOyrojbHuka. IloHsTHE O BBITYKIIBIX U 1
HEBBITYKJIBIX MHOTOYTOJIbHUKAX
Mmuoroyronasauku. [Tepumetp

22 MHOTrOyrojbHuka. IloHsTHE O BBINYKIIBIX U 1

HCBBITYKJIBIX MHOTOYT'OJIBHUKAX




Mmuoroyronsauku. [lepumerp

23 MHOTrOyrojabHuka. IIoHATHE O BBITYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIBHUKaX
Mmuoroyronsauku. [Tepumerp

24 MHOIOyrojbHuKa. [IoHATHE O BBIIYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
Mmuoroyronsauku. [lepumerp

25 MHOTOyrojbHUKa. [[OHATHE O BBINYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26 WMHCTpyMEHTBI AJI UBMEPEHUN 1
MOCTPOCHUM

97 HNHCcTpymMeEHTSI 11 U3MEPEHUN U
MOCTPOCHUI
KonTponasHas pabora o teme "Hauana

28 reometpud. [Ipocreiimme reomeTpudeckue
¢burypsl 1 ux cpoiicrsa. zmepenue
reoMeTpuueckux ¢uryp"

29 Menunana, 6GuccekTpuca 1 BbICOTa
TPEYroJIbHUKA

30 Menunana, 6uccekTpuca 1 BHICOTa
TpPEYrojabHUKa

31 PaBeHCTBO TpeyroIpHUKOB

30 IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJILHUKOB

33 IIepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJILHUKOB

34 IlepBblii 1 BTOpO MPHU3HAKK PABEHCTBA

TPEYTroJIbHUKOB




[IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA

35 1
TPEYroJbHUKOB

36 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA 1
TPEYroJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJIBHUKHU U UX 1
CBOICTBA

38 PaBHOOEApEHHBIE TPEYTOJIBHUKU H UX 1
CBOICTBa

39 PaBHOOepEHHBIE TPEYTOIBHUKU U UX 1
CBOMCTBA

40 [Tpu3nak paBHOOEAPEHHOTO TPEYTOIbHHUKA 1

41 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOIHHUKA 1

42 Tperuii npU3HAaK paBEHCTBA TPEYTOJILHUKOB 1

43 Tpetnil npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1

44 Tperuii npU3HAK paBEHCTBA TPEYTOJIBHUKOB 1

45 ®urypsl ¢ oceBoil cummerpuei. llpumepst 1
CUMMETPUHU B OKpY’KalOIIeM MHpe

16 ®urypsl ¢ oceBoil cummerpuei. llpumepst 1
CUMMETPHHU B OKPYKAIOIIEM MHpE

47 KonTtponbHas pabora o Teme 1
"TpeyronbHuku"

48 [MTapannensHOCT MPSMBIX 1

49 CBoiicTBa U MPU3HAKYU MapaUIeIbHBIX 1
TIPSIMBIX

50 CBoiicTBa M MPU3HAKYU MapaUIeIbHBIX 1
IPSMBIX

51 CBoiicTBa ¥ IPU3HAKH MapaLICIbHBIX 1




IIPSIMBIX

CpolicTBa 1 IIPU3HAKHU IapalJICJIbHBIX

52 1
IPSMBIX

53 CBoiicTBa U NpU3HAKHU MapalIeIbHbIX 1
HPSAMBIX

54 CBoiicTBa U PU3HAKHU MapaJUIETbHBIX 1
TPSIMBIX

55 CymMa yriioB TpeyrosibHHUKa 1

56 CymMa yTIIoB TpeyroJibHHKA 1

57 Buemrnue yriel TpeyroipHUKa 1

58 Buemrnue yribl TpeyroasHUKa 1
CymMa BHYTPEHHHX YIJIOB

59 MHOTOYTOJIbHIKA M CyMMa BHEIITHHUX YTJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHUX YIJIOB

60 MHOT'OYI'OJIbHUKA ¥ CyMMa BHEIIIHUX YIJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpEHHHUX YIJIOB

61 MHOT'OYI'OJIbHUKA ¥ CyMMa BHEIIHUX YIJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
KonTponbhas pabota no teme

62 "ITapamnensHocTb. CyMMa yriioB 1
MHOTOYroJbHHKa"

63 [Tpu3HaKK paBeHCTBA MPSMOYTOIBHBIX 1
TPEYTOJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSMOYTOIBHBIX 1
TPEYroJIbHUKOB

65 [TepnenauKyIsip ¥ HaKJIOHHAS 1




CBoliCcTBO MeIMaHBbI IPSMOYTOJIBHOTIO

06 TPEYroJIbHHUKA, IPOBEAEHHOMN K THIIOTCHY3€

67 CBoliCTBO MeIMaHBbI IPSIMOYTOJIBHOI'O
TPEYrOJIbHUKA, IIPOBENEHHON K TUIIOTEHY3€

68 [IpsAMOyYTroJIbHBIN TPEYTrOJBHUK C YTIIOM B
30 rpagycoB

69 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B
30 rpagycoB

20 CooTHOIIEHNS MEX 1Yy CTOPOHAMU U yIilaMu
TpeyrojbHUKa

71 CooTHOLIEHHs MEXAY CTOPOHAMU U YIJIaMU
TPEYrojabHUKa

79 HepasenctBo TpeyroibHuka. HepaBeHcTBO
0 JIIMHE JIOMAaHOU
HepaBeHcTBO Mex 1y neprneHANKYIIPOM U

73 HaKJOHHOW. PaccTosiHME OT TOYKH 10
IPSAMOi
KonrtponbHas pabora no remam

74 "ITpstMOyTOJIBHBIE TPEYTOJIBHUKH ",
"I'eomeTprueckue HepaBeHCTBA"

75 OKpy’KHOCTb, XOpABI U TUAMETPHI, UX
CBOICTBa

76 Ovay)KHOCTI), XOpABI U TUAMETPBbI, UX
CBOICcTBa
B3aumHoe pacnonoxeHue OKpyKHOCTH U

77 npsimoid. KacaTtenbHas u cexymas K
OKPYKHOCTH

78 B3aumHoe pacnonoxeHue OKpyKHOCTH U




npsMoit. KacarenpHas u cexymias K
OKPYKHOCTH

B3aumHoe pacnonoxeHue OKpyKHOCTH U

79 npsimoid. KacaTtenbHas u cexymas K
OKPY>KHOCTH

80 OKpYyXHOCTb, BIIICAaHHAS B YTOJ

81 OKpy’KHOCTb, BIIUCAHHAS B yroJl
[ToHsiTHE O TEOMETPHYECKOM MECTE TOUECK.

82 [IpumMepsl reoMeTprUUEeCKUX MECT TOUYEK Ha
TUIOCKOCTH
[ToHsiTHE O TEOMETPHYECKOM MECTE TOUECK.

83 [Ipumepsl reoMeTpHYECKUX MECT TOYEK Ha
IUIOCKOCTH

84 OmnwucanHas OKPY)KHOCTh TPEYroJIbHUKA, €€
LEHTP

85 OmnwucanHas OKPY)KHOCTh TPEYroJIbHUKA, e
HEHTP

86 MeTtoa reoMeTpuuecKuX MeCT TOYEK Mpu
pELICHUH T€OMETPHUECKUX 3a1au

87 MeTtoa reoMeTpUIecKuX MECT TOYEK TTPH
pELICHUH T€OMETPHUECKUX 3aj1au

88 MeTtoa reoMeTprUIecKuX MECT TOYEK TPH
pEIIeHIH TEOMETPHUYECKUX 3a1a4

89 MeTtoa reoMeTpHuecKuX MECT TOUYEK MpU
pELICHUH T€OMETPHUECKUX 3a1au
O60ocHOBaHMS MPOCTEUITNX TOCTPOCHUH,

90 ATaIlbl 33J]a4U Ha TOCTPOCHHUS, PEIICHUE

3a/1a4 Ha [IOCTPOECHUE LIUPKYJIEM U




JIMHENKOH

91

92

93

94

OO6oCHOBaHUS TPOCTEUIIINX TIOCTPOCHUH,
ATambl 337241 Ha MMOCTPOCHUS, PEIICHUE
3a/1a4 Ha TOCTPOEHUE UPKYJIEM U
JIMHEUKON

KonTponbhas pabota no teme
"OkpyxHOCTb. [ 'eomMeTprueckue mecrta
Touek. [locTpoeHus: ¢ MOMOIIBIO ITUPKYJIIS U
JTUHEUKHn"

IToBTOpenue u 0600mIeHNe. Permenue 3anay,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMH TEMaMU Kypca

IToBTOpenue u 0600meHne. Pemenue 3anay,
WJUTFOCTPUPYIOLIUX CBSI3H MEXKY
pa3IMYHBIMH TEMaMH Kypca

95

[ToBTOpenue u 06061meHue. Pemenue 3aaady,
WITFOCTPUPYIOIUX CBA3U MEXIY
pa3IMYHBIMHM TEMaMHU Kypca

96

97

98

[ToBTOpenue u 06061meHue. Pemenue 3aaay,
WLIFOCTPUPYIOIUX CBA3U MEXIY
pa3IUYHBIMU TEMaMU Kypca

[ToBTOpenue u 06061meHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3siInYHbIMH TEMAaMH KypcCa

[ToBTOpenue u 06061meHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBSI3H MEXKILY
Pa3IMYHBIMH TCMaMH KypcCa

99

[ToBTOpenue u 06o0meHne. Pemenue 3anay,




WUTIOCTPUPYIOIIMX CBSA3H MEXKAY
pasInYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0menue. Pemenue 3anay,

100 WUTIOCTPUPYIOIINX CBSI3H MEXKIY 1
Pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast kKoHTpoIbHAs paboTa 1
[ToBTOpenue u 06006meHue. Pemenue 3aaay,
102 WUTIOCTPUPYIOIINX CBSA3H MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku u 1
CBOMCTBa
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
5 [Tapamenorpamm, ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyronabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
3 [IpssmoyronbHUK, poMO, KBaJpat, UxX 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyroJbHUKa
11 CpenHsist TUHUS TPEYroJbHUKA
12 Tpanenus. PaBnoOenpenHas Tparmemnus, eé 1

CBOMCTBA U IIPU3HAKHU




Tpanenus. PaBnoOenpennas Tparmemnus, eé

13 . 1
CBOWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpanerun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema o IPONOPITMOHATIBLHBIX OTPE3KAX 1

19 TeopeMa 0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTbIpEXyroJbHUKN"

93 [Tonobue TpeyroiabHUKOB, KO3 PHUIIMEHT 1
o100us

24 ITonoGue TpeyroibHUKOB, KOAPHUIUEHT 1
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroIbHUKOB 1

27 [Ipu3naku mo1o6ust TPEYroabHUKOB 1

28 [Tpu3Haku mo100us TPEYTrONbHUKOB 1

29 [Ipu3naku mo1o6ust TPEYroabHUKOB 1

30 [Tpu3Haku Mo100US TPEYTOIBHUKOB 1

31 [TpumeHeHne nogo0us MPH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [Tpumenenne nogo0us Npu pereHNH 1
MIPAKTUYECKUX 3a/1a4

33 [TpumeHeHne o 00U PH peIICHUH 1




MPAaKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue mogooust Npu perieHUH
MPAKTUYECKHX 3aj1a4

36 [TpumeneHne nog00us PH PeIICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue nonstus npeodpa3oBaHus
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "[lomooue"

39 [Tonstue nnowmaau. CBolcTBa MIIOMIAIeH
reOMEeTPHUECKUX HUTyp

40 [Tonstue nnomaau. CoiicTBa mionaaeu
reoMeTpHUECcKUX GuUryp

41 [Tonstue nnomaau. ColicTBa MIoMmaaei
reoMeTpHUECKuX Guryp
[Ipocreitmme GopmMyIbl AJis IIIOMIAINA

42 TpeyroJibHUKA, MapajuieorpaMmma, pomoa
U Tpanenuu
[Tpocreiime hopMysabl 7S MIIOLIAIN

43 TPEyroJibHUKa, MapajuiesorpaMmma, pomoa
U Tpamnenuu
[Tpocreiime hopMysabl s MIIOLMIAIN

44 TpEyroJibHUKa, MapajuiesorpaMmma, pomoa
U Tpareuuu
[Tpocreitmme GopMyIibl A1 TUIOIIAANA

45 TpEyroJibHUKa, apajuiesorpaMmma, pomoa

U Tparenuu




[Tpocreiimme hopMyItbl s TUIOIIA TN

46 TpEeyroJibHUKA, NapajuiejorpaMmma, pomoa 1
U Tpareuuu
[Tpocreiimme hopMyIbl s TUIOIIA TN

47 TpEeYroJbHUKa, mapauienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimume hopMynbl A7 TUIOMIATU

48 TpeyroJibHUKA, apajuiejorpamma, pomoa 1
U Tparenun
[Ipocreiimume hopMynbl A7 TUIOMIATU

49 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tpareuuu
[Ipocreiimue hopMyInbl A7 TUIOMIATU

50 TPEyroJibHUKA, NapajuiesorpaMmma, pomoa 1
U Tparneuun

ol [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaan mogoOHBIX Guryp 1

54 KonTponbHas pabora o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
peIIeHIH MTPAKTUIECKHUX 3a/1a9

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH MTPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pelIeHIH MPAKTUIECKHUX 32149

59 [Tpumenenue Teopems [Iugaropa npu 1

PEIICHUHU MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iudaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopuroHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC

67 OCTpPOTO yTJIa MPSIMOYTOIEHOTO
TPEyToJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTPOTO yTjia NpsIMOYTOJIbHOTO
TPEyToJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTPOTrO yrja MpsIMOYrOJIbHOTO
TPEyroJibHUKa

20 Tpuronomerpuveckne GyHKIIUU YTIIOB B
30°,45°u 60°

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

72 KonTponpHas pabora o Teme "Teopema




[Mudaropa u Havyana TpuroHomMeTpun’'

73 Bnucanubie v IEHTpaIbHBIC YTIIbI 1

74 BnucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHuble U LIEHTpaIbHBIE YIUIbI 1

76 Bnmcanubie 1 IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTeJbHON U XOpJon 1

78 VYron Mexay KacaTeJIbHOW U XOpJ0H 1

79 VYTIBl MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

82 Brnucannble u onrcaHHbIe 1
YEeTBIPEX YT OJIBHUKU

83 CBoiicTBa ¥ MPU3HAKH BIIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YEeThIPEX YT OJIbHUKA

85 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO 1
YeThIPEXYTrOJIbHUKA

87 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEH

88 B3aumMHoe pacrnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanue okpyxHOCTEH 1

90 Kacanue okpyxHocTei




91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponpHas pabota mo Teme "Yriasl u
YeTHIPEXYTOIbHUKY, CBSI3aHHBIE C
OKpPY>KHOCTBIO"

[ToBTOpenue u o6odmeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKILY
pa3IuYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

[ToBropenue u o6o0meHue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
pa3IUYHBIME TEMaMH Kypca

96

[ToBTOpenue u obodmeHue. Peenne
3a7a4, MIUTFOCTPHUPYIOLINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

97

98

99

IToBropenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBTropenue u o6o0meHue. Pemenune
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue n o6obmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpobHas paboTa 1
[ToBropenue u o6o0menue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3y‘leﬂl/lﬂ zﬁiiOBaTeanue
padoThbI padoThI pecypen
1 Cunyc, kocuHyc, TaHreHe yrioB oT 0 1o 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO
3 @dopMyITbl TPUBEICHHS
4 DopMyIbl IPUBEIECHUS
5 Pemenne tpeyronsaukoB. Teopema 1
KOCHHYCOB
6 Pewmenue tpeyronsHukoB. Teopema 1
KOCHUHYCOB
7 Teopema cunycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenue npakTuyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue GoOpMyIbl IJIst

13 TUIONIA/IA TPEYTOJIbHHKA,
napajuiesiorpaMma
Tpuronomerpuyeckue GopmMybl 1

14 TUIOLIAIA TPEYTOJIbHUKA,
napajuiesiorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma
Tpuronomerpudeckue GOpMYIIbI IS

16 TUIOLIA/IA TPEYTOJIbHUKA,
napajienorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 qbopMXHa TUTONIA/IN BBIMYKIIOTO
Y4eThIPEXYTOJIbHUKA

21 d)opM}'{na TJTOIIAJAN BBITYKIIOTO
Y4eThIPEXYTrOJIbHUKA

99 KonTponbhas padbora no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopbl U TO00HBIE TPEYTOILHUKH B
OKPYXKHOCTH

24 Teopema o Ipou3BeICHUN OTPE3KOB XOP/I

25 Teopema o mpon3BeeHUHN OTPE3KOB XOPI

26 TeopeMbl 0 TPOU3BEICHUN OTPE3KOB




CEKYILNX

Teopembl 0 MPOU3BEACHUN OTPE3KOB

27 1
CEKYIIUX
28 Teopema o KBazipaTe KacaTeabHOM 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopemsl UeBbl u Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsiTHE O TOMOTETHH 1
34 Kontposbnas padota nmo teme "[lomodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON HA TIIIOCKOCTH.
35 VYrnoBoii ko3 GuUireHT 1 cBOOOTHBIIH 1
YJIeH, X TEOMETPUUYECKUN CMBICIT
YpaBHeHHE NPSIMOIl HA TIIIOCKOCTH.
36 YrinoBoii ko3 GUIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
37 [TapamiensHOCTh U IEPICHIUKYIIIPHOCTD 1
MpSMBIX (Yepe3 yriaoBoi Koa(hULIMEHT)
38 VYpaBHEHHE OKPYKHOCTU 1
39 Haxoxnenne nepecedeHui OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPIMHATAX
40 HaxoxneHue nepece4eHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
41 dopMyia pacCTOSSHUSA OT TOYKH JI0 TIPSIMO 1
42 [Inomane napamienorpaMma B 1

KOOpJAMHATAX, TIOHATHE 00




OPUEHTUPOBAHHON IIOIIAIN

HpI/IMeHCHI/Ie METOJa KOOpAUHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
TeOMETPHUECKUX 3aauax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BexTopsl Ha 10CKOCTH
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA U
napajuiesorpaMma
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 MpaBUJIa TPEYTOJIbHUKA U
napajuieniorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BHIYNTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CroxeHre ¥ BBIYUTaHHE BEKTOPOB,

o1 YMHO>KEHHE BEKTOPA Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHne BeKTOPOB B (hU3HKE, IICHTP
Mmacc

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

54 [TonsTre o 6a3uce (Ha TIOCKOCTH).
Pa3noxxeHus BEKTOpOB 110 6asucy

55 [TonsTre o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BEeKTOpPOB 1o 0asucy

CkanspHoe Mpou3BeIeHnEe BEKTOPOB,

56 TE€OMETPUUYECKUN CMBICT M BBIPAKEHUE B
JICKapPTOBBIX KOOPIMHATAX

57 JIMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ MPOU3BEICHUE U
MPOELMPOBAHUE

59 [IpuMeHeHHE CKATSIPHOTO TPOU3BEICHUS
BEKTOPOB JUISI HAXOXKICHHUS JUTHH U yTJIOB

60 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKIACHUS UTUH U YTJIOB

61 [IpuMeHeHHE CKATSIPHOTO TPOU3BEICHUS
BEKTOPOB JUISI HAXOXKICHHUS JUTHH U yTJIOB

62 Pemenne reoMmeTprueckux 3a1ad ¢
MTOMOIIIBIO CKATISIPHOTO TIPOU3BEICHUS

63 Pemenne reoMmeTprueckux 3agad ¢
MTOMOIIBIO CKaJISIPHOTO MPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [IpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

67 [TpaBWIIbHBIE MHOTOYTOJIBHHKH,
BBIYHCJICHUE UX JJIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

69 Uwucno m v 1jimHa OKPYKHOCTH




70 Yucno © ¥ IMHA OKPY>KHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUIHa 1yTU OKPYKHOCTU 1

73 Panuannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
Y CErMEHTA)

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

77 [Tnomans Kpyra u €ro 3JeMEHTOB (CEKTOpa 1
1 CErMEHTA)

78 Brrauciienue nepuMeTpoB | IUIOMIACH 1
¢buryp, BKIIOUAIOMIUX 3JIEMEHTHI KpyTa

79 Beruuciienue nepuMeTpoB U MIIOMIAACH 1
¢buryp, BKIIOUYAIOIIUX 3JIEMEHTHI Kpyra

80 KonTponbnas no reme "/{nuna 1
OKPY>KHOCTH M ITOIAaAb Kpyra"

81 LlenTpanbHasi cCHMMETPHS 1

82 LleHTpasibHO-CUMMETPUYHBIE PUTYPHI 1

83 ITooport 1

84 OceBas cummeTpus 1

g5 durypsl, SI/IMMGTPI/I‘IHBI@ OTHOCHTEIIEHO 1
HEKOTOPOH ocH

86 [TapannenpHeIil IepeHOC 1

87 IToHsATHE IBMIKEHUS B €0 CBOICTBA 1

88 PaBenctBo Quryp 1

89 [IposiBeHUST CHMMETPHUH B TIPUPO/IE, 1




JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

91

Kommnosumuu asuxeHuit (mpocTenme
IIPUMEPHI)

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

92

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

93

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

94

95

96

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

97

[ToBTOpenue u o6obmenne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3TMYHBIMU TEMaMHU Kypca

98

[ToBTOpenue u o6obmenHue. Pemenune
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMH TEMaMHU Kypca

99

[ToBropenue u o6o0mmenue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTrOopenue u o6o0mmenue. Pemenue

100 3a/1a4, WUTFOCTPUPYIOIINX CBSI3U MEKTY 1
pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpobHas paboTa 1
[ToBropenue u o6o0meHue. Pemenne
102 3a/1a4, WTIOCTPUPYIOIINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus,7-9 knacc. YuebOnuk Iloropenos A.B.

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA

http://pigari.lbihost.ru/wp-
content/uploads/sites/604/2017/11/%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%DO0
%B2_%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F7-9-

%D0%BA%D0%BB. 2014-ilovepdf-compressed.pdf

MU D®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http://pigari.lbihost.ru/wp-
content/uploads/sites/604/2017/11/%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%D0
%B2_%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F7-9-

%D0%BA%D0%BB._2014-ilovepdf-compressed.pdf



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus,7-9 knace. YueOnuk I[loropenos A.B.

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
http://pigari.lbihost.ru/wp-
content/uploads/sites/604/2017/11/%D0%9F%D0%BE%D0%B3%D0%BE%D1
%80%D0%B5%D0%BB%D0%BE%D0%B2_%D0%93%D0%B5%D0%BE%D
0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F7-9-

%D0%BA%D0%BB._2014-ilovepdf-compressed.pdf

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://pigari.lbihost.ru/wp-
content/uploads/sites/604/2017/11/%D0%9F%D0%BE%D0%B3%D0%BE%D1
%80%D0%B5%D0%BB%D0%BE%D0%B2_%D0%93%D0%B5%D0%BEY%D
09%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F7-9-

%D0%BA%D0%BB. 2014-ilovepdf-compressed.pdf
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