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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3JelioB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINI CBOEH I1eNbl0 00eCIeYnTh W3Y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHUHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTenbHylo JuHUI0. LleHHOCTh M3ydeHUs T€OMETpPUM Ha YpOBHE OCHOBHOTO
oOuero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIUKUCA YUUTCS MPOBOAMTH
JOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUECHHUS, JOKA3bIBAaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTIMYaTh CBOMCTBA OT TPU3HAKOB,
dbopmynupoBath o00OpaTHble yTBepkIeHus. (Ocoboe 3HaueHHE JoKazaTelbHas
JIMHUS UMEET IS YIIIyOJIEHHOTO N3YYEHUsI MAaTEMATHKHU.

Llenpro M3yyeHUs: TEOMETPUN SBIISIETCS HCIIONB30BAHNE €€ KaK MHCTPYMEHTA
IpU PEIIeHUH KaK MaTeMaTH4eCKUX, TaK U MPAKTHUECKUX 3aJ]1ay, BCTPEYAIOUTUXCsI
B peanbHOM ku3HM. OOyuwaromuicsa JODKEH  HAy4HUTbCS — ONPENENsATh
reOMETPUYECKYI0 (UTYpPY, OMUCHIBATH CIOBAMU YEPTEXK WIM PUCYHOK, HAWTH
IUIOIIA/lb  3€MEJBbHOTO0  y4acTKa, pPACCUUTBHIBATH  HEOOXOJUMYIO  JUIMHY
ONTOBOJOKOHHOIO Ka0esss Win Tpedyemble pa3Mepbl Tapaxka Uisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAs, BHIYMCIUTEIbHAS JUHUS B W3YUYEHUU T'€OMETPUHU.
[Ipu pemiennn 3amad MPaKTUYECKOTO XapakTepa OO0YyYaroUIUiicsl YUUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIW pEealbHbIX JKU3HEHHBIX CHUTyalud, IPOBOJIUTH
BBIUYMCIICHUS U OIICHUBATH aJIEKBATHOCTD MOJYYEHHOTO pe3yJbTaTa.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaE€HHOI0 U3yYeHUS] TEOMETPUU COCTOUT
B TOM, 4TO OOyYaroIIMecss HE IPOCTO 3HAKOMSATCS C ONPEACIIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBIajJieBaloT UMH. CyIIeCTBYIOIIME TEMbl NPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3ydaroTcs Ha 0oJiee TITyOOKOM YPOBHE, a 00yJaroluecs mpuoOpeTaroT
YMEHUS, MOMOTAIOIIME UM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKE, HO U B CMEXHBIX MPEAMETax, Mpexae Bcero pusuke u nHphopMaTuke,
a Tak)Ke IOJIb30BAThCS ITOJIYYEHHBIMU 3HAHMSMHU IPH PEIIEHUU MPAKTHUYECKHX
3azay.

CornacHo yudeOHOMY MaHy B 7-9 Kiaccax u3y4aeTcsi yriyOJn€HHBIMI
yueOHbIi Kypc «I eomMeTpus», KOTOPHIH BKIIFOYAET CICTYIONINE OCHOBHBIC Pa3/Ieibl
conepxkanus: «Hauvama reomerpum», «TpeyronbHukm»,  «OKpy>XHOCTBY,
«YetpipéxyronpHukmny, «I[logoduey, «neMeHTsl TpuronomeTpuny, «llnomanmny», a
Takke «Meton koopauHaty, «Bexkrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha wusyuenume yueOHOro kypca «l'eomerpusi» orBogutcs 306 udacos: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 ygaca (3 vyaca B Heenio), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Hayvana reomerpuu

Hctopuss BO3HUKHOBEHHsS W pa3BUTHA reoMeTpun. HavanpHble nOHATHA
reomerpuu. Touka, mpsmas, OTpe3ok, nyd. [lonstue 00 akcuome, Teopeme,
NI0Ka3aTeNbCTBE, OMPEAECICHUN.

B3auMHOe pacnosiokeHue Todek Ha INpsaMou. M3MepeHue MIMHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomymmockocte u  yros. Buasl yrioB. M3MepeHue BeIWYMH YIJIOB.
BeprukanbHbie U cMexHbIe yribl. [lapanienbHble U MEPICHIUKYIISIPHBIE MTPSMBIE.
Paccrosituue ot ToukuM 10 npsiMoOii. buccektpuca yria.

Jlomanas. Buapl nmomanbix. JlnnHa momanon. MHoroyronsHuku. [lepumerp
MHOTOYyroyibHUKa. [IoOHSTHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuyHble TMpeACTaBICHUS O paBEHCTBE (UIyp, HUX PaCIOIOKEHUH,
CUMMETPHH.

IIpocrenmmue nmoctpoenus. MHCTpyMEHTHI JUIsl U3BMEPEHUM U TOCTPOCHUM.

TpeyrojbHuKu

Buapl TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPSAMOYTOJBHBIE, TYIOYTOJbHEIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHUE. Menuana, OHCCEKTpUca U  BBICOTA
TPEyTOJIbHHUKA.

PaBenctBo TpeyrosbHukoB. llepBblii W BTOpOM NIPU3HAKUM pPABEHCTBA
TPEYroJbHUKOB. PaBHOOeApEeHHbIE TPEYroJbHUKM W UX cBoicTBa. [lpu3Hak
PaBHOOEIPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUsT MEXIYy CTOPOHaMH M yIJlaMd TpeyroyibHHKa. HepaBeHCTBO
TpeyroJibHruKa. HepaBeHCTBO O JIMHE JIOMAHOU.

Cummerpuunbie  ¢Gurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUH.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHUDE.

IapasuienbHbie npsaMmblie. CymMMa yrjioB MHOTOYTOJIbHUKA

[TapamienbHOCTh IPSAMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBxnmna u
o ponu JloGaueBckoro B OTKPBHITUM HEEBKIMUJIOBOM reomerpun. CBoHcTBa U
MIPU3HAKK NapaJuIeNbHbIX NpsAMbIX. CymMMa yIJOB TpEyrojabHUKa. BHENHuE yrisl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOIOYI'OJIbHHKAa M CyMMa BHEIIHHX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosibHbIe TPEYr0JbHUKH

[Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYTOJBHUKOB. llepnenmukynsp u
HakJIOHHas. CBOMCTBO MeUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
runotenyse. [IpaMoyroyibHbIN TPEyroJbHUK ¢ yIiioM B 30°.

OKpyx HOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXHOCTH M KpyTra: LIEHTp,
paauyc, quaMeTp, Xopaa, UX CBOMCTBA. B3auMHOE pacmnosoKeHHe OKPYKHOCTH U
npssmMor. KacarenbHas M cekymas K OKpYKHOCTH. OKpy»KHOCTb, BIMCAaHHAas B
yroda. [Ipocreinme nocTpoeHus ¢ TOMOIIBIO IUPKYJIA U JINHEVKH.

I'eomeTpuyeckune MecTa ToOYEK

IToHsiTHE O rEOMETPUYECKOM MecTe TOYeK. [Ipumepsl reOMEeTpUYECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTprca yriia U CEpeAUHHBIN NEPIIEHINKYIISAP K OTPE3KY
KaK reoOMEeTpuYecKre MecTa TodeK. OmnucaHHas OKPYKHOCTb TPEYIrOJIbHHMKA, €€
LEeHTp. MeTo reOMEeTpUYECKUX MECT TOYEK IIPU PEILIEHUU T€OMETPUYECKUX 3a1a4.

ITocTpoeHust ¢ MOMOUILIO HMPKYJISI U JIUHEUKHU

Ucropuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOEHUH, 3Tarbl
3a/1a4M HA MIOCTPOEHUs, PEIIECHHE 3a7]a4 Ha IOCTPOCHHUE LIUPKYJIEM U JTMHEHKOM.

8 KUIACC

YeTbIpEXyroJbHUKH

[lapannenorpamm, €ro mnpu3HaKu U cBoicTBa. IIpAMOyroiabHUK, pomo,
KBaJpaT, UX MpHU3HAKd U cBoicTBa. Tpamemus. PaBHoOenpeHHas Tpamenwus, €&
cBoiicTBa M npusHaku. [IpsmoyronbHas Tpaneuus. CpeHss JIMHASA TpaeLUuu.

Cpennsss nMHUA TPEYroJbHUKA. MeETOoJ yIBOECHHsS MEIHMAHBI TPEYTOJIbHHKA.
Teopema o nepeceyeHN MEAUAH TPEYTOIbHUKA.

Teopema @aneca, TeopemMa O NPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BaprHbOHA 1)1 IPOU3BOJIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxo0ue

[Tonobue TpeyronbHUKOB, KO3(pPuiment mnogodus. [Ipusznaku mnomoOus
TpeyrojabHUKOB. [IpuMeHeHHe mMOAOOMS TpU pEIIEHUU TEeOMETPUUYECKUX U
PAKTUYECKUX 3a]a4.

ILiromans

[Tonsitue o mmomanu. CBoMCTBA IUIOMIA/ICH TEOMETPUUYECKHX (DUTYD.
[Ipocreiimue Gpopmyssl A MIOWEAAN TPEyroJbHUKA, MapaienorpaMma, pomoa u
Tpaneunu. Inomanu nogoOHeIX ¢puryp. OTHOIIEHKE TUIOIIAIEH TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perieHun
IIPaKTUYECKUX 3a]a4.

DJIeMEeHTbI TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHI'€HC M KOTAaHI€HC OCTPOro yrijla IPsIMOYTOJIBHOTO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkmuun yriaoB B 30°, 45° u 60°.
[IponopuoHAIBHBIE OTPE3KHU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CBA3aHHbIE ¢ OKPYKHOCTHIO



BrnincanHble ¥ LEHTpalbHBIE YIJIbI, YIOJI MEXKJYy KacaTeabHOW U XOPHOM.
Vel Mexay XOpJaMH U CEKyUIMMU. BhucaHHbIE U ONMCAaHHBIE OKPY’KHOCTH
TPEYroJIbHUKA M YeThIpEXYroJbHUKH. CBOWCTBA M NPU3HAKU BIHCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacnosio)KeHHe IBYX OKpykHocTeh. Kacanume
okpyxHOcTell. O0mne KacaTteabHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreic yrimoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMysbl  IPUBEIACHHUS. Pewenne
TPEyroJpHUKOB. TeopemMa KOCHMHYCOB W TeopeMa CHHYCOB. PemeHue
MIPAKTUYECKUX 33/1a4 C UCITIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1au reOMETPUIECKON ONITUKH.

Tpuronomerpuyeckue bopmyIbl U1t IJIOMAM  TPEYroJibHUKA,
napajiesniorpaMmma, pombOa, Tpanenuu. ®opmyna ['epona. @opmyna rmuiomagu
BBIITYKJIOT'O YETBIPEXYTOIbHUKA.

IToxoOue TpeyroIbHNKOB

Xopnpl u  TOAOOHBIE TPEYTrOJBHUKKM B  OKPYXHOCTH. Teopema o
IPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBajJpaTe KacareynbHOW. [I[puMeHeHne npu peleHn reoMeTpUYECKUX
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTum.

MeToa KOOpAMHAT

YpaBHeHHE NPSIMON Ha TUIOCKOCTH. YTJOBOM KO3(PGUIIMEHT U CBOOOIHBIN
YIEH, UX TEOMETPUYECKHM CMBICI. [lapannensHOCTP M NEPNEHIUKYJISIPHOCTH
NpAMBIX (depe3 yriioBod KO3 (PHUIIMEHT).

YpaBHeHHE OKpPYXXHOCTHM. HaxoxkneHue rmnepeceyeHuil OKPYKHOCTEM U
OpsAMBIX B KoopauHatax. @opMmysa pacCTOSIHUSA OT TOYKHM 10 npsmoil. [lmomans
napajuienorpaMma B KOOpJAMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOMIA/IH.
IIpuMenenne MeTona KOOpAUHAT B MMPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a7ayax.

BexkTopsl

Bekropel Ha miockoctd. Cl0KEHHME W BBIYMTAHUE BEKTOPOB — IIPaBHIIA
TPEYTOJBHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4ucio. KoopauHaTel
BekTOpa. CIIO)KEHHE U BBIYMTAHHWE BEKTOPOB, YMHOXEHHE BEKTOpAa Ha YHUCIO B
koopauHaTax. [I[puMeHeHne BeKTOpoB B (PU3MKe, LIEHTP Macc.

[Tonarue o 6Oasuce (Ha MIOCKOCTH). Pasyo)keHus: BEKTOPOB IO Oaszucy.
CkaysipHOE TPOU3BEAEHUE BEKTOPOB, T€OMETPUYECKUH CMBICI U BBIPAXKEHHE B
JIEKapTOBBIX KOOpAMHATAX. JIUCTpUOYTUBHOCTH CKAJISAPHOTO IPOU3BEIICHUA.
CkansipHoe TpoM3BEACHUE U MpoeuupoBaHue. [IpuMeHeHHe CKaJsIpHOTO



MPOU3BEICHUS BEKTOPOB JUIl HAXOXACHUS JUIMH W yrioB. PemeHwue
F€OMETPUYECKUX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO MPOU3BEAECHUS.

JIJIMHA OKPYKHOCTH M IJIOIIAIb KPyra

[IpaBunbHbIE MHOrOYTOJBHUKHU. JInmmHa OkpyxkHOCTH. I'pamycHas w
paaraHHas Mepa yriia, BBIUKMCIEHUE [UJIMH JIyr OKpyxHocrteu. [lnomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHust 00 M3MEPEHUH JUTMHBI OKPY>KHOCTH U
IJIONIAM Kpyra.

JIBH:KEeHHS TUIOCKOCTH

Lentpanbaas cummerpus. LleHTpanbHO-cuMMeTpuaHble Gurypsl. [1oBopoT.
OceBast cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapayutenbHBIN NIEpEHOC.

[lonsiTue nBwxeHuss U ero cpoiicTBa. PaBeHcTBo Quryp. IlposBrenus
CUMMETPUH B IIPUPOAE, KUBOMUCH, CKYJIBITYype, apxurekrype. Kommozuuuu
IBUXKEHUH (mpocTeiiue npuMepsl). [I[puMeHeHrne B reoMeTpUYecKHX 3a/1auax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS MPOrPpaMMbl MO MaTeMaTHUKE
XapaKTepU3yTCs B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

OPOSIBJIEHUEM HMHTEpeca K TMPOIUIOMY W  HACTOSIIEMY POCCHICKOU
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHWEM K JIOCTIDKCHHSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTWKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa’kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpakJJaHUHA U peasi3alliy ero
mpaB, TPEICTABICHHEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPakIAaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM TPUMEHEHHEM JIOCTHXKEHUM HAyKH, OCO3HAaHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) TPyA0BOI0 BOCTIMTAHMS:

YCTAaHOBKOM HAa aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBJIC€HHOCTH, OCO3HAaHWEM BaXHOCTH MaTEMAaTHYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH JKU3HHM Uil YCHEIIHOW MpodeccroHalbHOM
JESTEPHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHIMBUIYATLHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) 3CTEeTHYeCKOr0 BOCIIUTAHUSA

CIIOCOOHOCTHIO K  OMOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCIIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJau, PEIICHWM, pacCyXICHUW, YMEHHUIO BUICThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHocTel HAY4YHOI'0 MO3HAHUSA:

OpUEHTalMel B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUYHBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOJIbLI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak c@epbl dYeJIoBeUeCKOU
NEATENIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHUS LUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
NO3HAHUS MUpPA, OBJIaJCHUEM HABBIKAMH HCCIIEIOBATENBCKON JEATEIBHOCTH;

6) ¢puzmyeckoro BocnutaHus, GOPpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOIO 0JIArONmOJIy4Yns:



TOTOBHOCTBIO TPHMEHSATh MaTeMaTHYECKHUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl, BEIEHHUS  3J0pOBOro  oOpa3a KM3HM  (30pOBOE  MUTAHUE,
cOQTaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, perysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPEeGIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO K€ MpaBa JIPYroro 4eI0BeKa;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

OpUEHTaIlMel Ha NMPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUM JIJIs pelieHus 3a7ad
B 00JIACTU COXPAHHOCTH OKpY>KArOUIel Cpeapl, IJIaHUPOBAHMS MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCIEACTBUI I OKPYXaIIIEH Cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKkTepa dKOJIOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHSAIOMIUMCS YCJIOBMSAM COLMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSX HEOMPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JesATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYyTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OTIBITA APYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUY HOBBIX 3HAHWM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUOTE3bl 00 00BEKTaX W SIBJICHUSX, B TOM YHUCJIE PaHEe HEU3BECTHBIX,
0CO3HaBaTh JACHUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CUTYallMI0O KaK BbI3OB, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYJIUPOBATh W OICHHBATh PUCKH W
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIJMETHBIE PE3YJIBTATbHI

B pesynbrare ocBOCHHSI pOrpaMMBbI TI0 MaTeéMaTHKe Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOyyaroiierocsi OyayT copMupoBaHbl MeTaNpeAMeTHbIe
pe3yJabTaThl, XapaKTEPHUIYIOTHECS OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JICUCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMH U YHUBEPCATBHBIMU PETYJISATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jjornueckue aeicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MMPU3HAKA MATEMATHUUYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXIy TMOHITUSIMU, (DOpMyIUPOBaThH
OTIpEJICIICHHS TIOHATHH, YCTAHABIMBAThH CYIECTBEHHBIN MPU3HAK KiacCcU(HUKaIuy,
OCHOBAHUS JiJIs1 0000IIESHUS M CPAaBHEHHSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJHUPOBATH U  NPEoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,



BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (haKTax, JAaHHBIX, HAOJIOJEHUSAX U YTBEP)KICHUSAX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEYN;

JeJ1aTh BBIBOJBI C MCHOJb30BAHMEM 3AaKOHOB JIOTHMKH, JE€IYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUHU (IpSAMbIE U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTUYECKHUX
(akTOB, BBICTpaMBaTh apryMEHTALMIO, MPUBOAMTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBaTb COOCTBEHHbBIE
paccyKJIeHus;

BBIOMpATh CMOCOO pelieHnus Yy4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BAPDUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MNOAXOMAIMMK ¢ y4€TOM
CaMOCTOATEJIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKe 1eMCTBUA:

UCIIOJIb30BaTh BOINPOCHl KaK HCCIENI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOPEYUE,  MpPOOIJIEeMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MPOBOJUTh IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHYy 3KCIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTUYECKOro OOBEKTa,
3aBHCUMOCTEN 00bEKTOB MEXKY COOOI;

CaMOCTOSITENILHO (POpMyYIHpOBaTh OOOOLIEHHS] U BBIBOJBI IO pe3yibTaTaM
MPOBEAEHHOTO  HAOMIOACHUS, HCCIEJOBaHUS, OKCIEPUMEHTa, OICHUBATH
JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OILIECHHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKKE BbBLABUIAThH
IPEAIIONIOXKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmaunmeii:

BBISIBJISITh HEAOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMALMH, JaHHBIX,
HEOOXOUMBIX JIJISl peLIeHUs 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH
MH(}OPMAIUIO Pa3TUYHBIX BUIOB U POPM MPEACTABICHHUS;

BbIOMpaTh (QopMy mpeiacTaBieHUss HHPOpPMAUUMU U  WIUIFOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM TpaduKoi 1 UX KOMOWHAIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(MOPMAIMM 10 KPUTEPUSAM, NPEIOKEHHBIM HIH
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHukaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:
BOCIIPUHUMATH U (POPMYIIUPOBATH CYKIACHHSI B COOTBETCTBUU C YCIOBUSMHU U
LeIssMH OOIIEHHUs, SICHO, TOYHO, T'PaMOTHO BBbIpaXXaTh CBOI TOYKY 3pECHHUS B



YCTHBIX U NMHUCBMEHHBIX TEKCTaxX, JAAaBaTh IMOSICHEHUS II0 XOJy pPELICHUs 3aJayH,
KOMMEHTHPOBATh MOJYYEHHbIN pe3yibTar;

B XOJIe¢ OO0CYXXJIeHHS 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCY>KIAE€MOIl TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEW, HAILIEJICHHbIE Ha IIOHMCK
pELIEHUs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3lIMYUEe U CXOJICTBO IMO3ULUH, B KOPPEKTHOM (opme
(bopMyIUpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHMS 3a/layy, SKCIIEPUMEHTA, HCCIEI0BaHus,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHA C Y4€TOM 3ajad
NpEe3eHTaluu U 0COOEHHOCTEN ayIuTOPUH;

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAIbHON
paboOThl MpU pEIIEHWH Y4YEeOHBIX MATEMaTUYECKUX 3a7ady, NPUHUMATh LEJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBAaTh OPraHU3allli0 COBMECTHOH paloTHhl,
pacnpenensith BUAbl padoT, TOroBapUBaThCs, 00CYXJIaTh MPOLECC U PEe3yibTar
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B T'PyHHOBBIX (hopmax padoThl (00CyxkAeHUs, OOMEH MHEHHUH,
«MO3TOBBIE INTYpMBD» W MHBIE); BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOM JACMCTBHS C JPYIMMM 4YJI€HAMH KOMAaHIbl, OLEHUBATh
KauecTBO pe3yJbTaTa M KAaueCTBO CBOEr0 BKJIaJa B OOLIMH pe3yJbTaT [0
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBHUS.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIC 1eHCTBHA
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI JJIsl PEIICHUs B JKU3HEHHBIX U y4EOHBIX CUTYalHUsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOJX0JaX MPUHATHUS pElICHUN (MHIUBUAYaIbHOE,
IPYIIIOBOEC);

CaMOCTOATENILHO COCTaBJATh IUJIAH, aJTOPUTM pEHIeHUs 3aJaud (MU €ro
4YacTb), BBIOMPATh CIOCOO peHIeHHs ¢ Y4E€TOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh W KOPPEKTUPOBATH BapUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBII HHTEJJIEKT:

BJIQJIETh CIIOCO0aMU CaMOMIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelleHuss MaTeMaTHYecKol 3aaun, CAMOMOTHBALIMM U PEQIICKCUH;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PEILEHUU 3a/auH,
BHOCUTb KOPPEKTHBbI B JI€ATE€IHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yJIbTaTa JAEATEIBHOCTH MOCTABJICHHON LENH U
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUS WIM HETOCTHKEHUS 1I€TU, HAaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;



BBIPKATh DMOILMM TPU H3YYCHHH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLEHKY PELICHHUS 3a1a4H.

HPEAMETHBIE PE3YJIBTATBI

K konIty o0yuyenus B 7 kjiacce 00y4aromUics TOTYyUUT CIETYIOIINE TPeIMETHbIE
pe3yJIbTaTHhI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKUE (UIYpPBI, OINPEAETATh UX
B3aMMHOE pacCIOJIOKEHUE, H300paxkaTb TeOMETPUUECKHE (UIYypbl, BBIIOJIHATH
YEPTEKU 10 YCIOBUIO 3anadd. M3mepsATs JMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4n Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIIOB.

Jlenate NPUKUAKY U OLICHKY JUHEHWHBIX U YIIIOBBIX BEIUYUH IIPEIMETOB B
peanbHOW >KU3HU, pPa3MEPOB HPUPOAHBIX O0BEKTOB. Paznuuarh pa3Mepsl ATHX
O0O0BEKTOB MO MOPSAAKY BEITUUHHBI.

CTpouTh 4epTEXRH K TEOMETPUUECKUM 33/1a4aM.

Ilonp30BaTbCAd IPU3HAKAMHU PAaBEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEILICHUH 3a/1ay.

IIpoBOAUTE JOTMYECKUE PACCYXKACHUS C HCIIOJIb30BAHUEM T'€OMETPHUYECKUX
TEOPEM.

ITonp30BaTbCAd IpU3HAKAMHU PABEHCTBA MPSAMOYI'OJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIMaHbl, MPOBEAEHHOM K  TUIOTEHY3€  IPAMOYIOJIBHOIO
TPEYTOJbHUKA, B PELICHUN F€OMETPUUYECKHX 3a1ad.

Omnpenenars napajiebHOCTh MPSIMBIX C TOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpenernsaTs MapauieIbHOCTh NMPSMBIX C IIOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOYEK OAHOM IIPSMOU 10 TOUYEK APYTOU IPSIMOM.

Pemiats 3a1aun Ha KileTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
yIJIIOB B TIEOMETPHUYECKUX 3aJayax C MCIOJIB30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUECHNH JBYX MAapAJUIEIbHBIX MpPsAMBIX CEKylled. Pemare npakTudeckue
3a/1a44 HA HAXOXKIEHUE YIJIOB.

Brnanerp monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPHUCY yIJIa U CEPEIUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaTecs noHaTreM reomerpudeckoro mecra touek (I'MT) npu
JOKa3aTeIbCTBE NT€OMETPUYECKUX YTBEPKICHUN U IIPU PELICHUH 3a/1a4.

@opMyIMpOBaTh OINpPEAEICHUS OKPYKHOCTU M Kpyra, XOpIbl U JUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIaJIETh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTH
OTU CBOWCTBA IIPU PEIICHUU 3a/1a4.

Biiazerp NoOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETb
HaXOAWUThb €€ LEeHTp. JloKa3bIBaTh U MCIOJB30BATh (DAKTHI O TOM, YTO OUCCEKTPUCHI



YIJIOB TPEYIOJIbHUKA IEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEIUHHBIC
NEPIEHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OTHOU TOYKE.

Brnagers nonsATHEM KacaTelabHOM K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOU O
MIEPIICHINKYJIIPHOCTH KACATENbHOM M pajuyca, MPOBEIEHHOIO K TOYKE KACaHUS.
JIOKa3pIBaTh PaBEHCTBO OTPE3KOB KACATENIBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OIHOU TOYKH, U IIPUMEHATH 3TO B PELICHUU I€OMETPUYECKUX 3a1adu.

JlokasplBaTb M NPUMEHATh MPOCTEHIINE TIE€OMETPUYECKUE HEPaBEHCTBA,
ITIOHMMATh UX NPAKTUYECKUN CMBICI.

IIpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHMS C IIOMOIIBIO LIUPKYJIS U
JINHENKHU.

K xonimy oOyuenus B 8 KkJjacce o0Oydaromuics TOJYYHT CIEIYIONINE
MPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, HX DJIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMHU NP PEIICHUH TeOMETpUYeCKuX 3anad. Pazmuuath
MPU3HAKKU U CBOMCTBA Mapajuiesiorpamma, poM0Oa U NpsSMOYTOJIbHUKA, JOKa3bIBaTh
UX ¥ YBEPEHHO IPUMEHATH IPH PEIICHUH T€OMETPUUECKUX 3a]1ay.

Hcnonb30oBaTh CBOMCTBA TOUKM MEpeceueHus MeAaH TPEYroyibHUKa (LIEHTpa
Macc) B pEIlICHUH 3a]1ay.

Bnanetrs nmoHsiTueM cpeaHed JIMHUM TPEYTOJbHUKA W Tpaneluu, TPUMEHSTh
UX CBOICTBAa NpPHU PELICHHUH TIE€OMETPUYECKHX 3aaad. lMcronb30BaTh TEOpeEMY
dajieca U TeoOpeMy O MPOMOPLHUOHATIBHBIX OTPE3KaX, MPUMEHSATh UX ISl pelIeHUs
MPAKTUYECKUX 3a/1au.

Pacmo3naBaTh I1EHTpPAIBHO-CUMMETPUYHBIE (UTYpPHl UM HCIONB30BaTh HX
CBOWCTBA MPH PEIICHUHU 3a]1a4.

Brnanerp moHsATHAMH TOH00MS TPEYroidbHUKOB, KoddduiueHta mogodus,
COOTBETCTBEHHBIX JIEMEHTOB MOJIO0OHBIX TPEYTroJbHUKOB. IMETh MIpeicCTaBIeHHE O
npeobpazoBaHun moaodus u o mogoOHbIX (urypax. [lonb3oBaTbes mpu3HAKaMu
MoI00MsT TPEYTOJIBHUKOB TPHU PEIICHUH T€OMETPUYECKUX 3aaad. Jloka3wiBaTh U
NPUMEHSTh OTHOILIEHUS TPOMOPLIMOHATBEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh Mog00ME B MPAKTUUECKUX 3a/lauax.

BeiBoguTh W WCmONB30BaTh mpocTeimme  GOpMysbl IS TIOMIATU
TPEYTOJIbHHUKA, TTapajljiesiorpaMma, poMOa U Tparnenuu. Beraucnsats (pa3andHbIMU
cnocobamMu) IMJIOMIAAb TPEYTrOJAbHUKA M IUJIOIAJM MHOTOYTOJBHBIX (UTYpP
(monB3ysACh, T€ HEOOXOAMMO, KaJbKyJISATOPOM). 3HATh OTHOIICHHE ILIOIIaaeh
MOJO0OHBIX (PUTYp W TMPUMEHATH MPU pelieHUur 3aaad. [I[pUMEHSTh TOyYeHHBIC
YMEHHS B IPAKTUYECKUX 3a/1a4aXx.

[Tonb3oBaThest Teopemoil Iludaropa myis penieHUss TE€OMETPUUYECKUX U
npakTudyeckux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIh B MPAKTUYECKHUX
3a/1a4yax, CaMOCTOSITENILHO JeaTh YePTEK U HAXOJUTh COOTBETCTBYIOUIUE JUTUHBI.



Bnagerp mnOHATHEM BIHCAHHOTO M IIEHTPAIbHOIO yIJla, YIJa MEXIy
KacaTeJbHOM M XOpJOW, ONMMCAHHOW M BIHCAHHON OKPYXHOCTH TPEYTOJIbHUKA U
YeTHIPEXYTOIbHUKA, IPUMEHSATh UX CBOMCTBA MPHU PEIICHUH 3a/1a4.

[IpuMeHATh MONydYeHHbIE 3HAHHUS HA MPAKTUKE — CTPOUTH MaTEMaTHUECKHE
MOJIEJIH AJIS 3a/1a4 PEeaJTbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C TNPUMEHEHUEM TMOoA00US W TPUTOHOMETPUHU (IIOJIB3YSCh, I/I€ HE0O0XOIUMO,
KaJIbKYJISITOPOM).

K koHI1ty 00yueHus B 9 kiacce o0y4aromuicss HOMYyUUT CIEAYIOIINE TPeIMETHbIE
pE3yNbTATHL:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YIJOB, YMETh HaXOJUTh C UX
MIOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl MNPSAMOYTOJBHOTO TPEYroJbHUKA («PELICHHE
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (C MOMOIIBIO KAJIBKYJIATOPA) JUIMHBI
U YIJIBI JUIs1 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysIaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXIECTBOM JUIsI HAxXOXIEHUSA COOTHOLIEHWH MEXIAYy TPUIOHOMETPUYECKUMHU
BEJINYMHAMM.

JloKa3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHATH MX JUIS
HAXOXKJEHUSI PA3IMYHbBIX 3JIEMEHTOB TPEYTrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHWH TeOMETpUYECKUX 3anad. [IprMeHsATh MoiydeHHBbIE 3HAHUSA IIpU
pELIECHNHN NTPAKTUYECKUX 3aa4.

IIpuMEHATH TPUTOHOMETPHIO B 337a4aX HA HaXO0KJICHUE IUIOIIAIN, BBIBOAUTH
U BIAJIETh TPUTOHOMETPUYECKUMU (GopMyiamMu IS IJIOIIAAUd TPEyTrOoJdbHUKA,
napajuienorpaMma, pom0a, Tpaneuuu, BEIBOJUTE U MIPUMEHSTh popmyiy ['epona u
bopMyIy 715 TUTOIAH BBITYKJIOTO YETHIPEXYTOJIbHUKA.

NMerp npencTaBieHME O TOMOTETHUH, IPUMEHATH B  MPAKTHUYECKHUX
CUTyalUsX.

Hcnonb3oBaTe Teopembl UeBbl 1 MeHenas mpu pemeHuu 3aiad.

Hcnonp30oBaTe TEOpeMBbl O BIMCAaHHBIX YIVIaX, YIVIAX MEXAY XOpJaMu
(cexyluMM) U yriie MEeXIy KacaTeabHOW U XOPI0H MpHU pelIeHUH T€OMETPUIECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O NMPOU3BEICHHH OTPE3KOB XOpI, O
IIPOU3BEACHUMN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagerp moHsTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh € ypaBHEHHEM
OpsMOM Ha IUIOCKOCTH. Bnaaerp MNOHATHSAMM yIJIOBOIO KO3(QQUIMEHTa U
CBOOOJHOr0O 4ji€Ha, MOHUMATh MX T€OMETPUYECKUU CMBICI U CBS3b YIJOBOTO
Kod¢uimeHTa ¢ BO3pacTaHMEM U yObIBaHHMEM JUHEHHOW (yHKUIMU. YMETh
pemiate METOAOM KOOpPAMHAT 3aadyd, CBSA3aHHBIE C [APAUICIBHOCTBIO W
NEPIEHAUKYJIIPHOCTBIO MPSAMBIX, IEPECEYECHUEM IPSIMBIX, HAXOXKJICHUEM TOYEK
IIEPECEUYECHUS.



BbIBOIUT, W BIANE€Th YPAaBHEHHEM OKPYKHOCTH. lMcCIonb3oBaTh METOJ
KOOPJAMHAT JUIsl HaXOXKICHUS IepecedeHUil OKPYKHOCTEH M IpsMbIX. Braaers
dbopMmynamMu paccTOSHMS OT TOYKM JO MPSAMOM, IUIONIaJAM MapajuieiorpaMMa B
KOOpJIMHATaX, UMETh MOHATUE 00 OpPUEHTUPOBAHHOW Iutomaau. Ilombp3oBaThcs
METOJOM KOOPJIMHAT Ha IUIOCKOCTH, MPHUMEHSTh €ro IpU pPELICHUU
F€OMETPUYECKUX M NPAKTUYECKUX 3an1ad. [IpuMeHATh MeToJ KOOpAMHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX FTEOMETPUUYECKHX 3a/1a4ax.

Brnanete moHATHEM BEKTOpa. YMETh CKJIaAbIBATh M BBIUUTATH BEKTOPBI,
YMHOXKaTh Ha YHWCJO, BJIAJAETh IpPaBWJIAMH TPEYTrOJbHUKA M MapajuiesorpaMMa.
BiageTes NpakTUYECKHMMH WHTEPIPETALMAMU BEKTOPOB. YBEPEHHO ITOJIB30BATHCS
KOOpJIMHaTaMHU BeKTOpa. Bianers clokeHHWeM ¢ BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPJAUHATAX.

Hmets npencraBieHue o 6asuce (Ha miockoctu). PackiaasiBaTe BEKTOPHI 1O
O0asucy. PackmagpiBaTh BEKTOpPbl CHJI € TIOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUUECKUX COOTHOWIEHUH. [IpuMeHsATh TmoNydeHHble 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1ayax.

Branete NOHATHEM CKaJIspHOrO IPOU3BEIEHUS BEKTOPOB, NOHUMATh €ro
IF€OMETPUYECKUNA CMBICII W YBEPEHHO IIOJIb30BAaThCSl €0  BBIPAKEHUEM B
JEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCThH CKAJISIPHOIO MPOU3BEICHUS
U €ro CBs3b C MpoeuupoBaHueM. [IpuMeHsATh CKalsipHOE MPOU3BEIEHUE BEKTOPOB
JUISL HAXOXKIEHUS JUIMH U YIJIOB. Pemiath reoMeTpuyeckre 3aJadydl ¢ IOMOILBIO
CKaJISIPHOTO Ipou3BeeHus. VCronb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB B
anreOpanyeckux u GU3NIECKUX 3a7a4dax.

Bnanete NOHATHSMHU NMPAaBHIBHOIO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY’KHOCTH M PaJMaHHOW MEPBI YIUIA, BBIYUCIAT IUIOLIAAb Kpyra u
ero yacred. [loHnMare cmeici yncna m. [IpuMEHATH NOJy4eHHBIE YMEHHs IIPU
pEIIeHUN MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHE CBEACHHS 00 U3MEpEeHUU
JUTMHBI OKPY>KHOCTH M IUIOIIA/IA KpyTa.

HNmets mnpencraBieHHe O MpeoOpa3OBaHUU IJIOCKOCTH, O JIBHXKEHUSX.
Haxoguth ocu, UEHTpbl CUMMETpuUM (GUryp, LEHTPHl IOBOPOTA, HAXOIUTH
KOMITO3MIIMM MPOCTeHMX MnpeoOpazoBanuidl. [IpuMeHATh NBMXKEHHS IUIOCKOCTH
IIPU PELIEHUU T€OMETPUUYECKUX 3a1ay.

[IpuMeHATh MOJydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIN JUIsl 33/1a4 PEAIbHOM JKU3HU U NTPOBOJNUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C NPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YSACh, TIe
HEO00XO0JIUMO, KAIbKYISITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

Konn4yectBo 4yacos
HaumeHoBaHue pa3/ie/ioB U TeM JuieKkTpOHHbBIE (UG pPOBbIE)
Ne i/m Kontpoabnbie | IlpakTudyeckue
NporpaMMsl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Hauvana reomerpuu. I[Ipocreiimue https://www.yaklass.ru/p/geometria
) reoMeTpHuecKue PUrypsl U UX )% i
ceoricTBa. M3mepenue
reOMETPHUECKUX BEITUYNH
) TpeyrompauKH 19 1 https://www.yaklass.ru/p/geometria
3 [MTapannensHocts. CymMMa yritoB 15 i https://www.yaklass.ru/p/geometria
MHOT'OYTOJIbHUKA
4 TIpSMOYTOJTBHBIE TPEYrOTbHHKH 7 https://www.yaklass.ru/p/geometria
5 TeOMETPUUECKHE HEPABEHCTBA 5 1 https://www.yaklass.ru/p/geometria
OxpyxHOCTb. ['eoMeTpruueckne Mecta https://www.yaklass.ru/p/geometria
6 toyek. [locTpoeHnus ¢ moMouipro 18 1
IUPKYJIS U JINHEHKH
. [ToBTOpEeHme, 0600MIEHNE, 10 | https://www.yaklass.ru/p/geometria
cUCTeMaTH3allus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




8 KUIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM JuieKkTpOHHBIE (UG pPOBbIE)
Kontpoasnbie | IlpakTudyeckue
n/n NpPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 YeThipéXyrombHUKH 2 1 https://www.yaklass.ru/p/geometria
b Toxo6ue 16 1 https://www.yaklass.ru/p/geometria
3 Tomans 16 1 https://www.yaklass.ru/p/geometria
4 Teopema IIudaropa n Havana 18 1 https://www.yaklass.ru/p/geometria
TPUTOHOMETPUHU
5 VYTIBl ¥ YeThIPEXYTOJIbHUKH, CBSI3aHHbIE 20 1 https://www.yaklass.ru/p/geometria
C OKPYKHOCTBIO
6 [ToBTOpeHue, 0600mEH e, 10 | https://www.yaklass.ru/p/geometria
cUCTEeMaTH3allus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KUIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo 4acos

JIeKTPOHHBIe (HU(POBHIE)

Ne /i Kontpoabnbie | IlpakTudyeckue
NporpaMMbl Bceero oOpa3oBaTe/IbHBIE PeCypChI
padoThI padoThI
1 Pl Hue TPeyrobHIKOB 29 1 https://www.yaklass.ru/p/geometria
b Ton0GHE TPEYroTBHIKOB 12 1 https://www.yaklass.ru/p/geometria
3 MeTos1 KOOpHHAT 10 1 https://www.yaklass.ru/p/geometria
4 BekTopsi 20 1 https://www.yaklass.ru/p/geometria
5 JITHHa OKPYKHOCTH H IITONIAT KPYTa 16 1 https://www.yaklass.ru/p/geometria
6 JIBHIKEHHS TUIOCKOCTH 10 https://www.yaklass.ru/p/geometria
. [ToBTOpenwue, 06001IIeHNE, 12 1 https://www.yaklass.ru/p/geometria
cucTeMaTH3aIus 3HaHui
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




7 KIIACC

KoanuecrBo
Ne Hara
Tema ypoka JacoB
n/n U3y4YeHHs
Bcero

1 HcTopust BOSHUKHOBEHUS U Pa3BUTHsI TEOMETPUU 1

5 HauanbsHele nonarus reomerpun. Touka, npsmas, |
OTPE30K, JIyd

3 Hauanbsuele nonaTus reomerpun. Touka, npsmas, |
OTpE30K, JIy4

4 [TonsaTue 06 akcuome, Teopeme, J0Ka3aTeIbCTBE, 1
ONpEJIECIICHUH, CBOMCTBE, IPU3HAKE
B3anMHOe pacnosnokeHue TO4eK Ha IIPsIMOi.

5 N3mepenne NiuHbI OTpe3Ka, pacCTOSTHUE MEXIY 1
TOYKAMHU
B3auMHOe pacnonoXeHue TOYeK Ha IIPsIMOi.

6 W3mepenue IIMHBI OTPE3KA, PACCTOSTHUE MEKIY 1
TOUKAMH

7 Cmapmoesan ouaznocmuxa 1

2 [TonmymnockocTs u yrois. Bune! yrios. M3mepenue |
BEJINYUH YTJIOB

9 [Tomymnockocts U yrois. Buns! yrios. M3mepenue 1
BEJINYUH YTJIOB

10 [Tonymnockocts U yroiy. Buns! yrios. M3mepenue 1
BEJIMYHH YTJIOB

1 Beprukanbhasle U cMexHbIe yribl. [lapamiensHble |
U TIEPIIEHANKYJIIPHBIE IPSIMbIE

12 Beprukanbhusle U cMexHbIe yribl. [lapamiensHble |
U TIePIICHANKYJISIPHBIE TIPSIMbIE

13 Beprukanbnsie u cMexHbIe yruibl. [lapaensHble 1
U TIePIICHANKYIISIPHBIE IPSIMbIE

14 Beprukanbnsie u cMexHbIe yruibl. [lapainensHble 1
U TIEPIIEHANKYJIIPHBIE TIPSIMbIE

15 Beprukanbabsle U cMexHbIe yribl. [lapamiensHele |
U TIEPIIEHANKYJIIPHBIE TIPSIMbIE

16 buccekrpuca yrina 1

17 buccekrpuca yrna 1

18 buccekrpuca yria 1

19 Jlomanas. Buasl momMaHbIX. JJIMHA JOMaHOM 1

20 Jlomanas. Buapr momanbix. [anHa ToMaHOU 1

21 MmuoroyronsHuku. [lepumeTp MHOTOYTrOJIbHUKA. 1




Ilonstue o BBIITYKJIBIX 1 HEBBIITYKJIBIX
MHOTI'OYT'OJIbBHUKAaX

MHuoroyronasHuku. [lepuMeTp MHOTOYTOIBHUKA.

22 [ToHsITHE O BBIMYKJIBIX U HEBBITYKJIBIX 1
MHOTOYT'OJIbHUKAX
MHoroyronsHuku. [IepuMerp MHOTOYTOIBHUKA.

23 [loHsiTHE O BBITYKJIBIX M HEBBITYKJIBIX 1
MHOT'OYT'OJIbHUKAX
MHuoroyronsHukH. IlepuMeTp MHOTOyroJIbHUKA.

24 [ToHsITHE O BBIMYKJIBIX U HEBBITYKJIBIX 1
MHOT'OYT'OJIbHUKAX
MHuoroyronsHuku. llepuMerp MHOrOyroJibHUKA.

25 [ToHsiTHE O BBITYKJIBIX U HEBBIITYKIIBIX 1
MHOT'OYT'OJIbHUKAX

26 HNHCTpyMEHTHI 111 U3MEPEHUHN U TOCTPOCHU I 1

27 NHCcTpyMEHTBI 11 U3MEPEHU U TOCTPOSHUN 1
Konmponvuaa paboma no meme ""Hauana

73 2ceomempuu. Ilpocmeitwue zeomempuueckue )
duzypor u ux ceoiicmea. Usmepenue
2eomempuueckux uzyp"
Buibl TpeyroapHUKOB: OCTPOYTOJIbHBIE,

29 IIPSIMOYTOJIBHBIE, TYIIOYTOJIbHBIE, 1
paBHOOEPEHHbIE, PABHOCTOPOHHHUE.

30 Menuana, GuccekTpuca 1 BbICOTa TPEYTOJIbHUKA 1

31 PaBeHCTBO TpeyroabHUKOB 1

1 [TepBsIil 1 BTOPOI NpU3HAKKA PABEHCTBA |
TPEYroJbHUKOB

133 IIepBbIil 1 BTOPOYM NIPU3HAKY PABEHCTBA 1
TPEYroJbHUKOB

34 IIepBbIil U BTOPOM IPU3HAKU PABEHCTBA 1
TPEYroJIbHUKOB

35 IlepBslii 1 BTOPOU MPU3HAKK PABEHCTBA |
TPEYroJIbHUKOB

16 IlepBslii 1 BTOpOU MPU3HAKK PABEHCTBA |
TPEYrOJbHUKOB

37 PaBHOOeipeHHBIE TPEYTONIBHUKHN U UX CBOWCTBA 1

38 PaBHOOe1peHHbIE TPEYTOJILHUKU U UX CBOICTBA 1

39 PaBHOOeIpeHHBIE TPEYTOJIBHUKH U UX CBOWCTBA 1

40 [TpusHak paBHOOEIPEHHOTO TPEYTOJbHUKA 1

41 [Ipu3Hak paBHOOEAPEHHOTO TPEYTOJbHUKA 1

42 Tperuii npru3HaK paBEHCTBA TPEYTOJIbHUKOB 1




43

Tpetuit npu3HaK paBeHCTBA TPEYTOJIHHUKOB

[lepBuuHbIe npeACTaBIECHUS O PaBEHCTBE QUTYD,

44 UX PacHoj0OKEHUU, CHMMETPHH. 1
Cummerpuunsle ¢urypsl. OCHOBHBIE CBOMCTBa
45 oceBol cummerpud. Ilpumepsl cummerpum B 1
OKpY>KaIoIlleM MUpE.
46 ®durypsl ¢ oceBoil cumMmerpueil. [Tpumepst |
CUMMETPHHU B OKPY’KalOIIEeM MHpe
47 Koumponvnasn paooma no meme |
"Tpeyzonvnuku'’
[TapanienbHOCTb MPSIMBIX, UICTOPUUYECKUE
43 cBeZleHMs 0 mocTyJiate EBkinnia u o ponu )
Jlo6aueBCKOro B OTKPBHITUN HEEBKIIMI0BOM
TE€OMETPHH.
49 CBoiicTBa ¥ IPU3HAKY NAPAJIIEIIbHBIX MPSIMBIX 1
50 CBolicTBa ¥ PU3HAKY NApAJIJIENIbHBIX MPSIMBIX 1
51 CBoiicTBa M MPU3HAKU MAPATIIETBHBIX TPSIMBIX 1
52 CBolicTBa M PU3HAKH MTAPATUIEIBHBIX MPSAMBIX 1
53 CBoiicTBa ¥ IPU3HAKK NApAJIIEIIbHBIX MPSIMBIX 1
54 CBolicTBa M IPU3HAKY NApAJIJIENIbHBIX MPSIMBIX 1
55 CyMmma yTii0B TpeyroJibHUKa 1
56 CymMmma yTJI0B TpeyroJibHUKa 1
57 Breminue yrisl TpeyrojibHUKa 1
58 Breminue yribsl TpeyrojibHUKa 1
CyMMa BHYTPEHHUX yIJI0B MHOTOYTOJIbHUKA U
59 CyMMa BHEUIHUX YIJIOB BBIITYKJIOTO 1
MHOT'OYTOJIbHUKA
CyMMa BHYTpPEHHUX yIJI0B MHOTOYTOJIbHUKA U
60 CyMMa BHEUIHHUX YTJIOB BBITYKJIOIO 1
MHOT'OYTOJIbHUKA
CymMa BHYTPEHHHX YTJIOB MHOTOYT'OJIbHUKA U
61 CyMMa BHEIIHUX YTJIOB BBIMYKJIOTO 1
MHOTOYT'OJIbHUKA
Konmponvnaa paboma no meme
62 "Ilapannenvsnocms. Cymma y2noe 1
MHO20y201bHUKA""
63 [Ipu3Haky paBeHCTBA NPSMOYIOJIbHBIX 1
TPEYroJIbHUKOB
64 IIpu3Haku paBeHCTBA NPSAMOYTOJIBHBIX 1
TPEYroJIbHUKOB
65 [lepienauKysip M HaKJIOHHAS 1




CBoiicTBO MCAWAHbI IMIPAMOYT'OJIBHOTO

06 TPEyTOJIbHUKA, TPOBEJEHHOM K TMIIOTEHY3€
67 CBoOMCTBO MeIMaHbI MPSIMOYTOJIBHOTIO
TPEyTOJIbHUKA, TPOBEJEHHOM K TMIIOTEHY3€
68 [IpstMmOyTOnbHBIN TPEyroibHUK ¢ yriaoM B 30
rpagycoB
69 IIpssMOyTonbHBIN TPEYTOJIBHUK € yTioM B 30
rpagycoB
70 CooTHoIIEHNSI MEX 1y CTOPOHAMU U YIJIaMU
TPEyToJIbHUKA
71 CooTHOIIIEHUS MEX/1y CTOPOHAMU U YTJIaMU
TPEyToJIbHUKA
7 HepasenctBo Tpeyronbauka. HepaBencTBo o
JUITMHE JIOMaHOM1
73 HepaBeHcTBO Mex 1y NepIEHANKYIIIPOM U
HAaKJIOHHOM. PaccTostHue OT TOYKH 10 IPSAMOit
Konmponvnas paboma no memam
74 "[IpamoyzonvHuvie mpeyzoavnuxku'’,
"I'eomempuueckue nepasencmea'’
75 ITpocreimume nocrpoenuss. MHCTpyMEHTHI AJis
U3MEPEHUIl U NOCTPOCHUH.
IToHsITHSI OKPY’KHOCTH U Kpyra. DJIEMEHThI
76 OKpPYXHOCTH M Kpyra: LIeHTp, pajinyc, TuaMeTp,
X0p/a, UX CBOMCTBA.
77 B3anmHoe pacnonokeHue OKpyKHOCTH U MPSMOM.
KacaTenpHast 1 cexymiast K OKpy>KHOCTH
73 B3anmHoe pacnonokeHnue OKpyKHOCTH U MPSMOM.
KacarenbHas u cexymas K OKpy>KHOCTH
79 B3aumHoe pacnonoxeHue OKpy>KHOCTU U TIPSIMOH.
KacarenbHas u cexy1masi K OKpy>KHOCTH
80 OKpy»XHOCTb, BIMCaHHAs B yTOJI
81 OKpy’KHOCTb, BIIUCAHHAS B yIOJl
[ToHsATHE O reOMETPUYECKOM MECTE TOYEK.
82 [IpuMepsl reoMeTpUYECKUX MECT TOYEK Ha
IJIOCKOCTH
[loHsiTHE O rEOMETPUUECKOM MECTE TOUEK.
83 [Tpumepsl reoMeTpUYECKUX MECT TOYEK HA
IUIOCKOCTH
84 OnucanHast OKPY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP
85 OnucanHast OKPY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP
86 buccekTpuca yria u cepeAMHHBINA NepHEHIUKYIISAP




K OTPE3KY KaK rCOMCTPHICCKHUC MECTA TOYCK.

87

MGTO,Z[ TCOMETPHUICCKUX MECT TOYCK ITPU PCUHICHUHA
reOMCTPHUICCKUX 3aaa4

88

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK IMPU PCHICHUA
reOMCTPHUICCKUX 3aaa4

&9

MeTOI[ TCOMETPHUICCKUX MCCT TOYCK IIPU PCHICHUA
TreOMCTPHUICCKUX 3adaY

90

Ucropuueckue cBenenus. OOG0CHOBaHMS
MIPOCTEUIINX TOCTPOEHUH, 3TAlbI 33/1a4U Ha
IIOCTPOEHUs, PELICHHUE 3a7a4 Ha IOCTPOCHHE
LIHUPKYJIEM U JIMHEHKOMN

91

O60cHOBaHMSI MPOCTEUIINX TOCTPOCHUM, ITATIBI
3a71a4y Ha OCTPOEHUsI, PEIIeHHE 3a/1a4 Ha
IIOCTPOEHNE LUPKYJIEM U JIMHEUKON

92

Konmponvuaa paboma no meme ""Oxpyscrnocme.
TI'eomempuueckue mecma mouex. Ilocmpoenus ¢
HOMOWbIO UUPKYIA U TUHeluKu"

93

[ToBTOpenue u 06o61eHue. Pemenue 3amay,
WLTIOCTPUPYIOIIUX CBSI3H MEXKIY Pa3InIHbIMU
TEMaMH Kypca

94

[ToBTOpenue u o6o6meHue. Pemenue 3amay,
WUTFOCTPHUPYIOMIUX CBS3H MEXTY Pa3TMIHBIMU
TEMaMH Kypca

95

[ToBTOpenue u o6o6ueHue. Pemenue 3aaay,
WUTFOCTPHUPYIOMINX CBS3H MEXKITY PA3TUIHBIMUA
TeMaMH Kypca

96

[ToBTOpenue u o6obmeHue. Pemenue 3aaay,
WUTIOCTPUPYIOLIUX CBA3U MEXIY Pa3IUYHBIMU
TEeMaMH Kypca

97

[ToBTOpenue u o6od1eHue. Pemenue 3aaady,
UJUTIOCTPUPYIOIIUX CBA3U MEXKIY pa3IUYHBIMUA
TeMaMH Kypca

98

[ToBTOpenue u o6o0menue. Pemenue 3anay,
WLTFOCTPUPYIOIIUX CBSI3H MEXIY Pa3InYHBIMU
TEMaMH Kypca

99

[ToBTOpenue u 0606meHue. Pemenue 3amay,
WLTFOCTPUPYIOIIUX CBSI3H MEXKIY Pa3InIHbIMU
TEMaMH Kypca

100

[ToBTOpenue u o6o6meHue. Pemenue 3amay,
WUTFOCTPHUPYIOMIUX CBS3H MEXTY Pa3TMIHBIMU
TEMaMH Kypca

101

Ilpomesicymounas ammecmayus. 3auem.




102

[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
WUTIOCTPUPYIOMINX CBSA3H MEXKAY PA3IUYHBIMU
TeMaMu Kypca

OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME

102




8 KUIACC

No KoanuyecTBO 4acos JlaTa
Tema ypoka
n/n Bcero U3YYCeHUS

1 [lapannenorpamm, ero npu3Haku U 1
CBOIiCTBa

5 [Tapannenorpamm, ero Npu3HaKu 1 |
CBOIicTBa

3 [Tapannenorpamm, ero Npu3HaKu 1 |
CBOICTBa

4 [lapamnenorpamm, ero npu3Haku U 1
CBOICTBa

5 [lapamnenorpamm, ero npu3Haku U 1
CBOICTBa

6 Bxoonasa konmponwvnaa paboma. 1

. [TpsimoyronbHUK, poMO, KBaJpat, UX |
MIPU3HAKU U CBOWCTBA

2 [TpsimoyronbHUK, poMO, KBaJpat, UX |
IIPU3HAKU U CBOWCTBA

9 [TpsitmoyronbpHUK, poMO, KBaapat, UxX |
IIPU3HAKU U CBOMCTBA

10 CpenHsist TMHUS TPEYroJIbHUKA 1

11 Merton yaBoeHUs] MeUaHbl TPEYTOJIbLHUKA. 1

1 Tpanemnus. PaBHoOeapeHHast Tpamnenus, eé |
CBOICTBA U MPU3HAKU

13 Tpaneuus. PaBHoOenpennas tpaneuus, eé 1
CBOMCTBA U MPU3HAKU

14 IIpssMoyrosbHas Tpaneuus 1

15 Cpennsisa nuHus Tpanenuu 1

16 Teopema daneca 1

17 Teopema daneca 1

18 Teopema 0 IpONOPIMOHATIBHBIX OTPE3KAX 1

19 Teopema 0 IpOMOPLMOHATIBHBIX OTPE3KaX 1

20 IlenTp Macc TpeyroiabHUKa 1

21 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

” Konmponvnaa paboma no meme |
"Yemuipéxyzonvnuxu'

3 [TogoGue TpeyroJbHUKOB, KOG HUITHEHT !
noao0ust

24 [TogoGue TpeyroJbHUKOB, KOG HUIIHESHT 1




nmoxoous

25 [TpusHaku nogo0us TPEyroabHUKOB 1

26 [Tpu3Haku mog00us TPEYTOIBHUKOB 1

27 [Tpu3Haku mo00Us TPEYTOIHHUKOB 1

28 [Tpu3Haku mo100Ms TPEYTOJbHUKOB 1

29 [TpusHaku nogo0us TPEyroabHUKOB 1

30 [Tpu3Haku mMog00us TPEYTOIBHUKOB 1

31 [TpumeneHnue moo0us Mpy perIeHun 1
MPaKTUYECKHUX 3a/1a4

1 [Tpumenenue noo0us MpH pelIeHun |
MPaKTUYECKHUX 3a/1a4

1 [Tpumenenue noo0Us MpH peIeHun |
MPaKTUYECKHUX 3a/1a4

34 [TpumeneHne mo100us Py PEIICHUN 1
MPaKTUYECKHUX 3a/1a4

35 [TpumeneHne o 100us Py PEIICHUN 1
MpaKTUYECKHUX 3a/1a4

16 [Tpumenenue nono0us MpH pelIeHUN 1
MpPaKTUYECKHUX 3a/1a4

37 BBenenue noHsaTus npeodpa3oBaHus 1
Mo100us U TOTIOOHBIX (HUTYDP

13 Konmponvnaa paboma no meme |
"I[looooue"

19 [Tonsitue momaau. CBOWCTBA IUIONIAICH |
reoMeTpudeckux puryp

40 ITonsitue mromanu. CBOMCTBA ILIONIAAEH 1
TEOMETPHUECKUX PUTYP

41 [Tonsitue mowmaau. CBolcTBa IIIOMIAAEH 1
reoMeTpHUYECKUX GUryp
[Ipocreitmme GopmMyIIbl AJIs TII0MIATN

42 TPEYroJbHUKA, TapajiesiorpaMmma, pomoa 1
U Tpanenuu
[Ipocreitmue GopmyIbl A MII0MIAN

43 TpeyrojbHHKa, MapajienorpaMmma, pomoa 1
U Tpanemnun
[Tpocreiimme hopMyIIbI 7S TUIOIIA TN

44 TPEYroJIbHUKA, TTapajuiesiorpaMmma, pomoa 1
U Tpanenun
[Tpocreiimue GopMyIIbI A7 TIOIIATN

45 TpEyroJibHUKA, Tapajuiesorpamma, pomoa 1

Y Tpareuuu




[Tpocreiimue hopMybl A7 TIIOIIATN

46 TPEYroNbHUKA, TapajuiesorpaMmma, pomoa
U Tpaneuun
[Ipocreiimume GopmMyIIbl AJIs MII0MIATN

47 TPEYroJIbHUKA, TapajuiesiorpaMmma, pomoa
U Tpaneuuu
[Ipocreitmue GopmyIibl A MII0MIATN

48 TpEYroJibHUKA, Tapajuiesorpamma, pomoa
U Tpanemnun
[Tpocreiimue GopMyIIbl 17 TIIOIIATN

49 TpEeyroJbHUKA, MapajuiesorpaMmma, pomoa
U Tpanemnun
[Tpocreiimue GopMyIIbI 7S TUIOIIA TN

50 TPeyroJbHUKA, MapajienorpaMmma, pomoa
U Tpanenuun

51 [Tnomanu nonoOHBIX GuUryp

52 [Tnomaau mogoOHBIX huUryp

53 OTtHolueHe mIoaae TpeyroabHIUKOB.

54 Konumponvnasa paboma no meme
"Ilnowaon"

55 Teopema [Tudaropa

56 [Tpumenenue Teopemsl [Tudaropa npu
pEIICHUH MPAKTUYECKUX 3a]a4

57 [Tpumenenue Teopemsl [Tudaropa npu
pelIeHnr TPaKTUYECKHUX 3a/1a4

53 [Tpumenenue Teopemsl [Tudaropa npu
pelIeHnN TPaKTUYECKHUX 3a/1a4

59 [Tpumenenue Teopemsl [Tudaropa npu
pPELICHUH NPAKTUYECKUX 3a]a4

60 [Tpumenenue Teopemsl [Tudaropa npu
pPELICHUH NPAKTUYECKUX 3a]a4

61 [IponopumoHaibHbIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

2 [IponopiimoHanbHbBIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 IIponopumoHaIbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [IponopuuoHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponopuuoHanbHbIE OTPE3KU B

MPSIMOYTOJILHOM TPEYTOJIbHUKE




[TponopiinoHanbHbIE OTPE3KHU B

06 MPSIMOYTOJIBHOM TPEYTOJIbHUKE !
CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC

67 OCTpPOr0 yriia NPSIMOYTOJIbHOTO 1
TpeyrojbHUKa
CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC

68 OCTPOTO yTJIa IPSIMOYTOJIBHOTO 1
TpeyrojbHUKa
CuHycC, KOCHHYC, TAHT'€HC U KOTaHT€HC

69 OCTPOTO yTJia IPSIMOYTOJIBHOTO 1
TPEYrOJIbHUKA

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

71 Tpuronometpuyeckue GyHKIIUHN YTIIOB B 1
30°,45° u 60°
Konmponvnasa paboma no meme

72 "Teopema Ilugpazopa u navana 1
mpuzonomempuu"’

73 BrnucanHble ¥ IEHTPAJIbHBIE YIUIBI 1

74 BnucanHuble U LIEHTpaIbHBIE YTIIbI 1

75 BrincanHbie U LIEHTpaIbHBIE YTIIbI 1

76 BrnvcanHnble 1 IEHTpaIbHBIE YIJIBI 1

77 VYrois Mexay KacaTeJIbHOW U XOpA0U 1

78 Yrois Mexay KacaTeJIbHOU U XOpAOU 1

79 VYriabl MeXy XOpIaMu U CEKYIIIMMU 1

80 Vsl MeXIy XOpJaMU U CEKyLUMU 1

21 BrnucanHble U OnMCaHHbBIE OKPY’KHOCTH 1
TPEYroJbHUKA U YETHIPEXYTOJIbHUKH.

2 Bnucansble u onvcaHHbIe |
YETBIPEXYTOJIbHUKHU

23 CBoiicTBa M IPU3HAKH BIMCAHHOTO |
YEeTHIPEXYTOJIbHUKA

24 CBoiicTBa M NPU3HAKH BIMCAHHOTO |
YEeThIPEXYTOJIbHUKA

25 CaoiicTBa U MPU3HAKHU BIHCAHHOTO |
YEeThIPEXYTOJIbHUKA

26 CaoiicTBa U MPU3HAKHU BIHCAHHOTO 1
YETBIPEXYTOJIBHUKA

%7 B3aumHoe pacnonoxeHue 1ByX 1
OKPYX HOCTEH

88 B3aumHoe pacnonoxeHue 1ByX 1




OKPYKHOCTEU

89 Kacanue okpyxxHOCTEM 1

90 Kacanue okpyxHocTteit 1

OO01mue KacaTeNbHbIE K IBYM
OKPYKHOCTSIM

91

Konmponvnasa paboma no meme ""Yenot u
92 YemvlpExy201bHUKU, C6A3AHHbLE C 1
OKpyscnHocmoio"

[ToBTOpenue u obodmeHue. Pemenue
93 3a/1a4, WUTIOCTPUPYIOIINX CBA3U MEKY 1
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u obod1eHue. Peenue
94 3a/1a4, WUTIOCTPUPYIOIINX CBA3U MEKY 1
pa3nuYHBIMU TEMaMU Kypca

[ToBTOpenue u o6o6menue. Pemenue
95 3a/1a4, WUTIOCTPUPYIOITUX CBSI3H MEKTY 1
pa3IMYHBIMU TEMAaMH Kypca

[ToBTOpenue u o606menue. Pemenue
96 3a/1a4, WUTIOCTPUPYIOITUX CBS3H MEXKY 1
Pa3THYHBIME TEMaMH Kypca

[ToBTOpeHue u 0600MIeHNE. Permenune
97 3a/1a4, WUTIOCTPUPYIOUTUX CBI3U MEKITY 1
pa3InYHBIMH TEMaMH Kypca

[ToBTOpenue u 0600mIeHNE. Permenune
98 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEKIY 1
pa3InYHBIMU TEMaMHU Kypca

[ToBTOpenue u obodeHue. Pemenue
99 3a/1a4, WUTIOCTPUPYIOIINX CBA3U MEKY 1
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u o6od1eHue. Pemenue
100 3a/1a4, WUTIOCTPUPYIOIINX CBA3U MEKY 1
pa3nuYHBIMU TEMaMH Kypca

Hpomeofcymouna}l ammecmauus.

101 T'ooosaa konmpoavnas paboma !
[ToBTOpenue u o6o6menue. Pemenue
102 3a/1a4, WUIIOCTPUPYIOLIUX CBA3H MEKIY 1
pa3IMYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIACC

KosnnuectBo
Ne Jara
Tema ypoxka 4acoB
n/n U3y4YeHHU S
Bcero

1 BekTopsl Ha TI0cKOCTH 1

) CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB — IpaBUIIa |
TpeyrojbHUKa U MapajieiorpaMma

3 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB — IIpaBUIIa |
TpeyrojbHUKa U MapajierorpaMma

4 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Koopaunate! BekTopa 1

6 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOPa |
Ha YKCJIO0 B KOOpAMHATAX
YpaBHEeHHE NPSIMOI HA TJIOCKOCTH. Y TJIOBOM

7 KO3 purueHT 1 CBOOOIHBIN YJICH, X TEOMETPUUCCKUMA 1
CMBICT
YpaBHeHHE NIPSIMOM Ha INIOCKOCTH. YTJIOBOU

8 KOX(PQUITUEHT U CBOOOHBIN WIICH, X TEOMETPUICCKUI 1
CMBICTT

9 [TapaniensHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX 1
(uepe3 yriioBoit kod(uimeHr)

10 YpaBHEHUE OKPYKHOCTU 1

1 Haxoxnenue nepeceyeHui OKpyKHOCTEU U MPSIMBIX B |
KOOpAMHATaX

12 HaxosxieHne nepece4eHnil OKpyKHOCTEU U NPSMBIX B 1
KOOpAMHATaX

13 dopmyia pacCTOSHUS OT TOUKH J10 MPSMO 1

14 [Tnomane napaienorpaMmma B KOOpANHATaX, NOHIATHE 1
00 OpUEHTUPOBAHHOM IJIOMIAAH

15 [IpumeHneHne MeTo1a KOOPAUHAT B IPAKTHUECKU- |
OpPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1a4ax

16 KonTtponbhas padota mo teme "Meto koopauHat" 1

17 CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa |
Ha YHCJIO B KOOpAMHATAX

18 [TpumeneHue BEKTOPOB B (GPU3HKE, LIEHTP Macc |

19 [TonsiTne o 6a3uce (Ha MWIOCKOCTH). Paznmosxkenus |
BEKTOPOB 10 0azucy

20 [TonsTne o 6a3uce (Ha miuockocTh). Pasnoxenus |
BEKTOPOB 110 0azucy

21 [TonsTue o 60a3uce (Ha MIOCKOCTH). Pa3nokeHus 1




BEKTOPOB 110 0azucy

CkanipHO€ MPOU3BEICHNE BEKTOPOB, T€OMETPUYECKUI

22 CMBICIT ¥ BBIPA)KEHUE B IEKAPTOBBIX KOOPAMHATAX !

23 JucTpuOyTUBHOCTD CKAJIIPHOTO MPOU3BEICHUS 1

24 CkasisipHO€E ITPOU3BEACHUE U IIPOELIUPOBAHUE 1

)5 [IpumeHeHue CKaIsIpHOTO MPOU3BEICHUS BEKTOPOB AJIsI |
HAXO0XICHUS JUIUH U YTJIOB

26 [IpuMmeHeHue CKaIsIpHOTO MPOU3BEICHUS BEKTOPOB AJIsI |
HaXO0X/I€HUs JUIMH U YTJIOB

7 [IpuMmeHeHre CKaIsIpHOTO IPOU3BEIECHUS BEKTOPOB AJIs 1
HaXO0X/I€HUs JUIMH U YTJIOB

73 Pemenne reoMmeTpuueckux 3agau ¢ IOMOILBIO 1
CKaJIIPHOTO IPOU3BEIEHUS

29 Pemenne reomMmeTprueckux 3a7au ¢ MOMOIIBIO 1
CKaJIIPHOTO IPOU3BEIEHUS

30 KoHTponbHas pabora o teme "Bektopsr” 1

31 Cunyc, KocuHyc, TanreHc yrioB oT 0 1o 180° 1

32 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1

33 @opMyIIbl IPUBEACHUS 1

34 dopMyJibl TPUBEICHUS 1

35 Pemenne TpeyronbHUKOB. TeopeMa KOCHHYCOB 1

36 Pemenue TpeyroapHuKoB. Teopema KOCUHYCOB 1

37 Teopema cuHyCOB 1

38 Teopema cuHycOB 1

19 Pemmenue nmpakTH4ecKX 3aa4 ¢ UCIOIb30BaHUEM |
TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB

40 Pemenne nmpakTH4ecKux 3a1ad ¢ UCIOJIb30BAHUEM |
TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB

A1 Pemenne nmpakTH4ecKkux 3aad ¢ UCIOJIb30BAHUEM |
TEOPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB

42 Pemienue 3aga4 reoMeTpuuE€CKON ONTUKH. 1

43 Tpuronomerpuyeckue GopMyJibl ISl IIOAAH |
TpeyrojbHHUKa, MapaienorpaMma, pomoa, Tparneuuu.

44 Tpuronomerpuyeckue GopMyJibl ISl IIOIAIH |
TpeyrojbHHUKa, NapaielorpaMma

45 Tpuronomerpuueckue GopMyJbl A MIIOLIATN 1
TpeyrojbHHUKa, MapajielorpaMma

46 Tpuronomerpuueckue GopMyJbl A MIIOLIATN 1
TpeyrojbHUKa, MapaiernorpaMma

47 ®opwmyia ['epona 1




48 ®opwmyna ['epona 1
49 ®opwmyia ['epona 1
50 @opMyi1a IUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA 1
51 dopmyna IO BEITYKIOrO YETHIPEXYTOJIbHUKA 1
5 KoHnTtponbHas padota mo teme "Permenue 1
TPEYTroJIbHUKOB"
53 Xoppl ¥ OI00HBIE TPEYTOJBHUKH B OKPYKHOCTH 1
54 Teopema 0 IpOU3BENECHUU OTPE3KOB XOPA 1
55 TeopemMa 0 poU3BEAECHUN OTPEZKOB XOP.L |
56 TeopeMbl 0 MPOU3BEICHNN OTPE3KOB CEKYILINUX 1
57 TeopeMbl 0 MPOU3BEICHNN OTPE3KOB CEKYIIHNX 1
58 Teopema 0 kBazpaTe KacaTeJlIbHON 1
59 Teopema o0 kBajipaTe KacaTeJabHON |
60 Teopembr UeBsl 1 MeHnenas 1
61 Teopems! UeBsl 1 MeHenas 1
62 Teopembr UeBsl 1 MeHnenas 1
63 [lonsiTHE 0 rOoMOTETHH |
64 Kontponbhas padora mo teme "[lomooue |
TPEYTrOJIbHUKOB"
65 IIpaBunbHBIE MHOTOYTOJIBHUKH 1
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE UX |
3JIEMEHTOB
67 ITpaBrIIbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX 1
3JIEMEHTOB
68 ITpaBrIIbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX 1
AJIEMEHTOB
69 JnvuHa okpy)KHOCTH 1
70 Yucno m 1 1MHa OKPY)KHOCTH 1
71 I'pangycHas u paguaHHas Mepa yriia, BBIYMCIEHNE AJINH 1
JIyT OKPY’KHOCTEN.
72 JlnvHa 1yru OKpyKHOCTH 1
73 Panuannas mepa yria 1
74 Pannannasg mepa yrina 1
[Tmomaae kpyra, cekropa, cermeHTa. Mcropuueckue
75 CBe/IeHUSI 00 M3MEPEHUU JITUHBI OKPY>KHOCTH M TUIOIIAH I
Kpyra.
76 [Tnomane Kpyra u ero 3JeMEeHTOB (CEKTOpa M CErMEeHTa) 1
77 [Tnomanp Kpyra u ero 3JeMEeHTOB (CEKTOpa U CErMEeHTa) 1
78 Brruucrienue nepuMeTpoB H ruiomazaei Gpuryp, 1




BKIFOYAIOIINUX 3JICMCHTLI KpyTa

Brruncnenue nepumeTpoB U miomazieit uryp,

7 BKJTFOYAIOITUX JIEMEHTHI Kpyra !
20 KonTponbHas 1o reme "J{1MHa OKPY’KHOCTH U TUIOIIATb |
kpyra"
81 IleHTpanbHas cuMMeTpus 1
82 LlenTpanbHO-CUMMETPUYHBIE (HUTYPBI |
83 IToBOopoT 1
84 OceBas cummeTpust 1
85 @urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU OCH 1
86 [TapannenpHbIil IEpEeHOC 1
87 ITousgaTne ABM)XEHUS U €r0 CBOMCTBA 1
88 PaenctBo ¢uryp 1
29 [TposiBneHUs: CAMMETPUU B IPUPO/IE, )KUBOIUCH, |
CKYJIBIITYPE, apXUTEKType
90 Komnosunun aBmkeHudd (mpocTeiime MmpuMepsbl). 1
[IpuMeHeHne B TEOMETPUUYECKUX 3a/1a4ax.
[ToBTOpenue u o0od1IeHne. Pemenue 3aaay,
91 WJUTIOCTPUPYIOIIMX CBSI3U MEKY Pa3jMYHbIMUA TEMaMHU 1
Kypca
[ToBTOpenue u 06o6meHue. Pemenue 3aaay,
92 WUTIOCTPUPYIOMINX CBS3H MEXKAY PA3IUYHBIMU TEMaMHU 1
Kypca
[ToBTOpenue u 0606meHue. Pemenue 3aaay,
93 WUTIOCTPUPYIOIINX CBS3H MEXKAY PA3IUYHBIMU TEMaMHU 1
Kypca
[ToBTOpenue u o6obeHue. Pemenue 3aaay,
94 WUTFOCTPUPYIOLIUX CBSI3U MEXKY PA3IMYHBIMUA TEMaMHU 1
Kypca
[ToBTOpenue u 06o0meHne. Pemenue 3anay,
95 WUTIOCTPUPYIOIIMX CBS3U MEKy Pa3IMYHbIMUA TEMaMU 1
Kypca
[ToBTOpenue u o6od1eHne. Pemenue 3aaay,
96 WUTIOCTPUPYIOLIUX CBSI3H MEXY PA3TMUYHBIMUA TEMAMU 1
Kypca
[ToBTOpenue u o0od1eHne. Pemenue 3aaay,
97 WUTIOCTPUPYIOMINX CBSI3H MEXKAY PA3IUYHBIMUA TEMaMHU 1
Kypca
[ToBTOpenue u 06ob6meHue. Pemenue 3amay,
98 WUTIOCTPUPYIOMINX CBS3H MEXKAY PA3IUYHBIMU TEMaMHU 1

Kypca




[ToBTOpeHue u 0600meHne. Pemenue 3amay,

99 WUTIOCTPUPYIOIIMX CBS3U MEXK]Yy Pa3IMnYHbIMUA TEMaMU 1
Kypca
[ToBTOpenue u 0600meHne. Pemenue 3amay,

100 WUTIOCTPUPYIOIIMX CBSI3U MEXK]Yy Pa3MYHbIMUA TEMaMHU 1
Kypca

101 Hrorosast koHTpoIbHAs paboTa 1
[ToBTOpenue u o6o6menue. Pemenue 3anay,

102 WJUTIOCTPUPYIOIIMX CBSI3U MEXKY Pa3jMYHbIMUA TEMaMHU 1
Kypca

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




