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INOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX PAa3/€NOB IIKOJIbHONW MaTeMAaTHKH,
UMEIOIINN CBOEH IeIbI0 00ECTeUnTh M3yYeHUEe CBOMCTB W pa3MepoB GUTYp, HX
OTHOIIEHWH U B3aMMHOE pAcIOJIOKEHHE, OIUpaeTCs Ha JIOTMYECKYIO,
JIOKA3aTeNbHYI0 JUHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCA B TOM, YTO OOYYAIOUIUIICS YUYUTCS MPOBOJUTH
JI0Ka3aTeNbHbIE PACCYXACHUSA, CTPOUTD JIOTUUECKUE YMO3AKIIOUCHHS, JOKA3bIBATh
WUCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJleHus «OT TMPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmynupoBath oOpaTHbIe yTBepkIeHHs. Oco00e 3HaUeHUE T0Ka3aTelIbHas JIUHUS
UMeeT JUTsl yriyOn€HHOTO N3YYeHNUS MaTEMaTHKH.

[lenbro U3yueHUs] TEOMETPUU SIBISIETCS MCIOJIb30BaHNE €€ KaK MHCTPYMEHTA
IIPY PEIICHUH KaK MaTEMaTUYECKUX, TaK U IPAKTUIECKUX 3a/1a4, BCTPEUAIOIINUXCS B
peanbHOM  ku3HU.  OOydaromMiicss  JOJDKEH  HAYYUThCA  OMNPEACNAThH
TE€OMETPUUYECKYI0 (UTYpPY, OINUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAWTH
IUIOMIA b  3E€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIHHY
OTITOBOJIOKOHHOTO Kabenst win TpeOyemble pa3Mmepbl rapaxka [JjIsi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUA B U3yUYEHUU TCOMETPUHU.
[Ipu pemieHuun 3amay MPAKTUYECKOTO XapaKTepa OOYYarolUNUCA YUUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENU pPEaTbHBIX IKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBAaTHOCThH IMOJTYUYEHHOTO PE3yJIbTaTA.

Oco6eHHOCTh YueOHOT0 Kypca yriayOJaéHHOT0 N3yUYeHHsI T€OMETPHUU COCTOUT B
TOM, YTO OOy4aroIIHeCs] HE MPOCTO 3HAKOMSTCS C ONpPEeEIEHHBIMU MOHATUIMH, a
YBEPEHHO OBiafeBatoT UMH. CyIIECTBYIONIME TEMBbI MPOTrpaMMbI 0a30BOT0 Kypca
TEOMETPHUH U3YyUaloTCsl Ha OoJiee rIIyOOKOM YPOBHE, a 00ydaroIuecs npuoopeTaroT
YMEHHsSI, TOMOTAIOIIME MM YBEPEHHO NPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MpeIMeTax, Mpexk/e Bcero pu3nke u nHhopMaTuke,
a TaKXe TMOJIb30BAThCS MOJYYEHHBIMH 3HAHUAMH MPU PEHICHUH MPAKTUYECKUX
3ajad.

CornacHo yueOHOMY IIaHy B 7-9 Kilaccax u3y4aercs yriryOJE€HHbIN yaeOHbIN
Kypc «['eomerpusi», KOTOpBI BKIIOYAET CJEAYIONIME OCHOBHBIE pa3/ieibl
comepxkanusi:  «Hauama  reomerpum», «TpeyronmbHuKN», «OKpPYKHOCTHY,
«YetbipéxyronbHukny, «Ilogobuey, «neMeHTsl TpUronomeTpumn», «llnomaamn», a
Takxke «MeTtos kKoopAauHaTY», «BekTops», «IIpeobpazoBaHust IIOCKOCTIY.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoaurcs 306 yacos: B 7 kjiacce
— 102 vaca (3 gaca B Heaento), B 8 kitacce — 102 vaca (3 yaca B Hegento), B 9 kitacce
— 102 gaca (3 yaca B He/IeIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Hauasna reomerpun

Hcropuss BO3HUKHOBEHMS W pPa3BUTHA reoMeTpud. HauyanpHble NOHATHA
reomerpun. Touka, mnpsmasi, OoTpe3ok, Jyd. Ilonstue 00 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEIACIICHUN.

B3aumMHOe pacnosiokeHue TO4eK Ha MNpsMou. M3mepeHue mIMHBI OTpesKa,
PacCTOSIHUE MEXAY TOUYKAMMU.

[Tonymnockocts u  yros. Buael yrnos. l3MepeHne BeIWYMH  YIJIOB.
BeprukaneHbie 1 cMexHbIe yIiibl. [lapaiienbHble U NEPIEHINKYIISPHBIC MIPSAMBIE.
Paccrosiaue ot Touku 1o npsitmou. buccekrpuca yria.

Jlomanas. Bunbl momanbix. [lnmrHa smomaHou. MHoroyroneHuku. [lepumerp
MHOTOyroJibHUKa. [[OHSTHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE MpEACTABIEHUS O pPaBEHCTBE (UIyp, HX PaCIOJIOKEHUHU,
CUMMETPUH.

[Ipocrenmme noctpoennsi. UHCTpyMEHTBI [UIsI U3MEPEHUM U IIOCTPOEHUM.

TpeyroabHuKku

Bunasl TpeyroJbHUKOB: OCTPOYTOJIBHBIE, NPSIMOYTOJBHBIE, TYIOYTOJIbHBIE,
paBHOOEApEeHHBIE, paBHOCTOpOHHHE. Meanana, OuccekTpuca ©  BBICOTA
TPEYTrOJIbHUKA.

PaBeHnctBo TpeyronpHukoB. IlepBblii W BTOpOW MNPU3HAKA PABECHCTBA
TPEeyroJibHUKOB. PaBHOOEApEHHbIE TpPEYrojJbHUKM M UX cBoicTBa. [lpusHak
paBHOOEIPEHHOT0 TPEYTroJbHUKA. TpeTHil MpU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXKIYy CTOPOHAMH M yTJIaMHM TpeyroyibHuUKa. HepaBeHCTBO
TpeyroJjibHuka. HepaBeHCTBO O JJIMHE TIOMAaHOM.

Cummerpuynsbie purypbl. OCHOBHBIE CBOKCTBA 0ceBOM cuMmMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOILEM MUPE.

IHapausenbHblie npsimbie. CyMMa yIrji0B MHOTOYT'OJIbHMKA

[TapaytenbHOCTB NPSMBIX, UICTOPUUECKHUE CBEICHUS O mocTynate EBknuaa u o
pouin JIo6aueBCKOTo B OTKPHITUN HEEBKIIU0BOM reomeTpun. CBOWCTBA U IPU3HAKU
napauieNibHbIX OpsiMbix. CyMmma yIJoB TpeyrojibHUKa. BHemHue yrisl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYI'OJIbBHUKa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyrobHbIe TPEYrOJAbHUKH

[Ipu3Haky paBeHCTBA IPSMOYIOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyisip u
HakJIOHHasi. CBOMCTBO MEAUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K
runorenyse. [IpsAMoyroybHbIi TPEyroJbHUK ¢ yIriioM B 30°.

OxpyxHOCTH



[ToHATUSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXXHOCTH M Kpyra: LIEHTp,
paaguyc, IuaMerp, XOpaa, UX CBOMCTBA. B3auMHOE pacnosoKeHHe OKPYKHOCTH H
npsaMoi. KacarenbHas n cekymas K OKpyKHOCTH. OKpyKHOCTb, BIIUCAHHAS B YTOJL.
[IpocTenmme noCTpOeHUs ¢ TOMOIIBIO HUPKYJIA U JINHEUKH.

I'eomeTpuYeckue MecTa TOYEK

[lonaTHE O reoMeTpuYeCcKOM MecTe TOYEK. [IpuMepbl reOMETPUYECKUX MECT
TOYEK Ha IUIOCKOCTU. brccekTpuca yria U CepelMHHBIN NEPIEHIUKYJIISP K OTPE3KY
KaK TeOMETpUYECKHE MecTa TodeK. OmnmcaHHas OKPYKHOCTb TPEYIOJIbHHMKA, €€
LEHTp. MeToa reoMeTprYecKUX MECT TOUEK IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIUBLIO UPKYJIA U JUHEHKH

Hctopuueckue cBeneHusi. OOOCHOBAaHUS MPOCTEHIINX MOCTPOEHUM, STalbl
3a/1a4y Ha IIOCTPOCHMS, PELIEHUE 3a]1a4 Ha IIOCTPOCHUE LIUPKYJIEM U JINHEUKOM.

8 KJIACC

YerbIpéXyroJbHUKH

[Tapannenorpamm, ero MNpuU3HAKK U cBoWcTBa. [IpsAMOyronbHUK, poOMO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpamenus. PaBHoOeapenHas tpameuus, €€
cBoKcTBa U npu3HaKku. [IpsamoyronbHas Tpaneuus. CpeaHss JUHUS TPAICLUU.

CpenHsast TMHUSA TPEyTrOJbHHUKA. METOon yABOEHUS MEAWaHbl TPEYrOJIbHUKA.
Teopema o0 nepeceueHUn MEMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPUUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1151 IpPOU3BOJIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (DUTYPBI.

IHoxoOue

[Tonobue TtpeyronbHUKOB, Ko3(pPuument mnogodus. [lpusnaku mnomoOus
TpeyrojabHuKoB. [IpumMeHeHHe mnoOAOOUS TpPU PEIICHUU TEOMETPUYECKUX U
MPAaKTUYECKUX 3a/1a4.

ILomans

[Tonstue o mmomamu. CBoMcTBa IUIOMAEH TEOMETPUUYECKUX QUTYP.
[TpocTeitmne Gopmyisl s IIIOLAAN TPEYroJIbHUKA, apajienorpaMma, pomoa u
Tpaneruu. [nomanu nogoOHeIX Guryp. OTHOIIEHHUE IOMIAIeH TPEYTOJIbHUKOB.

Teopema Iudaropa

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa npu pemieHun
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbI TPUTOHOMETPHUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yriia NPsIMOYTOJIbHOIO
TpeyrojibHuka. Tpuronomerpuueckue QyHkuuum yrioB B 30° 45° u  60°
[IponopurOHAIBHBIE OTPE3KHU B MPSAMOYTOJIBHOM TPEYTOJIBHUKE.

Yriabl 4 4eThIPEXYrobHUKH, CBA3AHHbIC C OKPYKHOCTHIO



BrincanHble ¥ HEHTPAIBHBIE YTJIbI, YTOJI MEXIY KacaTEIbHOU U XOPAOU. Y TJIbl
MEXAYy XOpJaMHM U CEeKylMMHU. BrucaHHbIE W ONMCAaHHBIE OKPYXHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYroJbHUKH. CBOWCTBA M NPHU3HAKH BIHCAHHOTO
YeTBIPEXYTroJIbHUKA. B3anMHOE pacronoxxkeHue IByX OKpyxkHocrter. Kacanwme
OKpy>kHOCTel. OOIIMe KacaTeIbHbIE K BYM OKPYXHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHMKOB

Cunyc, kocuHyc, TaHreic yraoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @opMynibl  OpPUBEICHUS. Pemienue
TPEYTOJIBHUKOB. TeopemMa KOCMHYCOB 1 TeOpEMa CUHYCOB. PellleHne npakTuyecKux
3a/1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pellienue 3aaau
r€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue dbopmyIibl 11 VIO TPEYrOJIbHUKA,
napamienorpamma, pombOa, tpaneuuu. dopmyna [epona. dopmyna miomagu
BBIITYKJIOI'O YETHIPEXYTOIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopabl ¥ MOJ0OHBIE TPEYTOIBHUKH B OKPYKHOCTH. Teopema o mpou3BeIeHun
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYLIUX, TEOPEMA O KBaIpaTe
KacaTeslbHOU. [[pruMeHeHne Mpu pelIeHuH T€OMETPUUYECKUX 3a1ad. TeopeMbl UeBsl
u Menenas. [lonstue o romoreTun.

MeTtoa KOOpaAMHAT

VYpaBHeHUEe NpAMOW Ha IJIOCKOCTH. YTIOBOW KOA((UIMEHT M CBOOOAHBIN
YyjieH, UX reoMeTpuyeckuil cmbicia. [lapannenbHOCTs W NEPHEHIUKYJISIPHOCTD
PSMBIX (Yepe3 yriioBoi KodhHUIHEHT).

YpaBHeHHE OKpy)kHOCTU. HaxoxneHne nepeceueHnii OKpy>KHOCTEU U MPSIMBIX
B KoopauHarax. Popmylia pacCTOSHMS OT TOYKM A0 mnpsmoil. Ilnomans
napajjiesiorpaMma B KOOpAMHATaxX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1a4ax.

BexkTopsl

Bekropel Ha miiockoctu. CnoXeHHWE W BBIYMTAHHE BEKTOPOB — IIpaBUja
TPEYTOJbHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4ucio. KoopauHaTel
BekTOpa. ClIOKEHHE W BBIYMTAHHWE BEKTOPOB, YMHOXEHHWE BEKTOpa Ha YHUCIO B
KoopauHartax. [I[puMeHeHre BeKTOpoB B (PU3KKE, IIEHTP Macc.

[lonatne o Oasuce (Ha TUIOCKOCTH). Pa3nokeHuss BEKTOpPOB 1Mo 0Oa3ucy.
CkangpHOoe NPOU3BEICHUE BEKTOPOB, F'€OMETPUUYECKUN CMBICT U BBIPAKEHHUE B
JNEKapTOBBIX KoOpJuHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO TPOU3BEICHUS.
CkasipHO€ NpoOM3BEACHHE M IpoeurpoBaHue. IIpumeHeHue CKaJsIpHOro



IIPOM3BEACHUSA BEKTOPOB U1 HAxXOXIEGHWMS [JUIMH W yriuoB. Pemienue
IF€OMETPUYECKUX 3a/1a4 C IOMOLIBIO CKAIIPHOIO IIPOU3BEICHHUS.

JJIMHA OKPYKHOCTH U IVIOIIAb KPyra

[IpaBriibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpy)HOCTH. [ pagycHas u paguanHas
Mepa yIJjla, BBIUMCICHHE JUIMH Iyr OKpykHOcTeu. Ilmomane kpyra, cekropa,
cermenTa. Mcropuyeckue cBeileHUs: 00 M3MEPEHUH JUIMHBI OKPYKHOCTHU U TUIOIIA N
Kpyra.

JIBMKeHH S JIOCKOCTH

[enTpasnbHass cummerpus. LleHTpanbHO-cuMmMeTpuuHble Gurypsl. [ToBoporT.
OceBasg cummerpus. PUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN TIEPEHOC.

[lonatne nBWXEHUS W €ro cBoicTBa. PaBeHcTBO ¢duryp. IlposiBnenus
CUMMETPUM B NPUPOJE, KUBOIMCH, CKYJBNOType, apxurekrype. Kommosuuuun
NBYKEeHUH (TipocTeiimme npuMepsl). [[puMeHeHrne B reoMeTpUYEcKHX 3a/1a4ax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE Pe3yJIbTATBI OCBOCHUS IPOTPaMMbl IO MAaTeMaTHUKE
XapaKkTEepU3yrTCs B 4ACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJICHMEM HHTEpPECca K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTMIKEHHSIM  POCCHMCKHX
MAaTE€MAaTHKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTHKEHHUH B IPYrUX HayKax U MPUKIAAHBIX chepax;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3aluu ero
npaB, MPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLELYp TpakJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX IACHUIO 3TUUECKUX TPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCIICHUM NPAKTHYECKUX 3a1a4
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
0o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KM3HU U1 YCHEHIHOW MpOoQecCHOHAIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPHH 00pa30BaHMUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyX JCHHI, YMEHHUIO BUJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTE HAYYHOTO MO3HAHMS:

OpHEHTaUuel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJAbI U
oOIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKHM Kak c(epbl 4YelIOBEYECKOU
NEATEIIBHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH IS PAa3sBUTHUS LMBWIM3ALNM,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYpOW KaK CpPEACTBOM
MIO3HAHUS MUpPA, OBJIAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnmyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJy4Yms:



TFOTOBHOCTBIO IPUMEHATH MaTEMaTUYECKUE 3HAHHUS B HUHTEPECAX CBOETO
3I0pOBbs, BEIEHUS  370pOoBOro  oOpa3a  KU3HU  (310pOBOE  IUTAaHHUE,
cOQJIaHCUPOBAHHBI pEXUM 3aHATHUH M OTAbIXa, peryjspHas (unveckas
aKTUBHOCTH ), CHOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, MPU3HAHUEM CBOETO MpaBa
Ha OMHMOKY U TaKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OpHUEHTAalle Ha IPUMEHEHNE MaTeMaTHYECKUX 3HAaHUH JUUIs pelIeHUs 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY’KaloIlEel Cpeibl, INIAHUPOBAHUS TIOCTYIIKOB U OLICHKU
UX BO3MOXHBIX IMOCJIEICTBHUI ISl OKPYXKAIOIIEH Cpefbl, 0CO3HaHUEM IJI00aJTbHOTO
XapakTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

8) amanTanuM K U3MEHAIOIINMCH YCJIOBHAM COLHMATIBHON M NMPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO J€ATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW JESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYJIUMPOBATh UJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SBJIEHUSAX, B TOM UYHUCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH, IJIaHUPOBAThH
CBOC Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYIO  CHUTYyalUIO, BOCIHPUHHMMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pPEIIECHUS U JACUCTBUA, (POPMYIUPOBATH M OICHUBATH PUCKH U
HOCIeACTBUSL, (HOPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbTare ocBoeHHS MpOrpaMMbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
o011ero oopa3zoBanus y oOyyaroierocst 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTePU3YIOIIHECs OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEHCTBUSMH,  YHUBEPCAJIBbHBIMH  KOMMYHHUKATUBHBIMU
JICHUCTBUSIMHU U YHUBEPCATBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeiicTBUA:

BBISIBJISITH U XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUN MEXIYy MOHATUSAMH, (POopMyIUpOBaATH
ONpe/ICJICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUU,
OCHOBAHUSI JIJIs1 000OIICHHS M CPAaBHECHHS, KpUTESPUHU ITPOBOJUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OopMyIupoBaTb U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, IMHUYHbIE, YACTHBIE U O0IIHE, YCIOBHbIE;

BBISIBJISITH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUYU;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

pa3buparh J0Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPXKICHHUH (MpsIMbIE W OT
IPOTUBHOTO), TMPOBOJUTH CAaMOCTOSATEIBHO JIOKA3aTEIbCTBA MaTEMaTHYECKHX
(dakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSATh METOJ MaTeMaTUYeCKOW HHIYKIMH, OOOCHOBBIBAaTH COOCTBEHHBIE
paccyKJIeHus;

BbIOMpATh Ccrnocod pemeHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BapHAHTOB PEUICHMs], BHIOMpATh HanboJee MOAXOASIINN C yIETOM CaMOCTOSATEIBHO
BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLCKHe 1eHCTBUSA:

UCTIONb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHMUSA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE W JaHHOE, (OpMHpOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH [0 CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY HKCIIEPUMEHT,
WCCIIEJIOBAHUE TIO0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHUYecKOro OOBEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI O pe3yjbTaTam
IPOBENEHHOTO  HAONIOACHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YyJIbTAaTOB, BRIBOJIOB U 0000IIECHMUI;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOLlecca, a TaKXKe BBIIBUTATH
IPEINOIOKEHHUS O €0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH MHGOpMALMK, JaHHBIX,
HEOOXOUMBIX JIJISl peLICHHs 3a/1a4H;

BbIOMpaTh, aHANM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
uHGOPMAITUIO PA3ITMYHBIX BUIAOB B (JOPM IIPEICTABIICHNUS,

BbIOWpaTh (opmy mpencrtaBieHuss UWHGOpPMAIMM W WILTIOCTPUPOBATH
peniaemMbie 3a/1a4u CXeMaMu, 1uarpaMmmMaMu, HTHOU rpaukoi U uX KOMOMHALIMSIMU;

OIICHMBATh HAAEKHOCTh MH(YOPMAIMH 1O KPUTEPHUSAM, MPEUIOKCHHBIM HWIIN
c(hOpMyIIMPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:



BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSAMU U
LeJIAMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaThb IMOSCHEHUS IO XOJy peUIeHus 3a/Jayu,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YIIbTAT;

B X0/€ 0OCYXXJIeHUS 337aBaTh BOIPOCHI MO CYIIECTBY 0OCYXKIaeMOMl TEMBI,
npoOyieMbl, peuiaeMol 3aJayd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEILIEHNUs, COIMOCTABIIATH CBOM CYXKJIEHHUS C CYXACHUSMU JAPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jiM4Me W CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

IIPEICTABIIATh PE3YyJIbTAThl PEIICHMS 3aJ1auy, SKCIIEPUMEHTa, UCCIIEI0BaHus,
IPOEKTa, CaMOCTOSTENBHO BbIOMpPATh (opMmar BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMAaTh U HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M WHAMBUAYaJIbHOU
pa®oThl TpU peHIeHHH Y4YeOHBIX MaTEeMaTHUYeCKUX 3a/]ad, MPUHUMATh IIENb
COBMECTHOHM JESATEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allli0 COBMECTHOH paboThl,
pacnpenenartb BUAbl paboT, AOroBapUBaThCs, 0OCYXkJaTh IPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CykaeHHs, 0OMEH MHEHUA,
«MO3TOBBIE IITYPMBD» U UHBIE); BHIIIOJIHATH CBOIO YaCTh Pa00OTHI M KOOPIUHUPOBATH
CBOM JICHCTBHSI C IPYTHUMH WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO PE3yJbTaTa U
Ka4yeCTBO CBOEIO BKJaJla B OOIIMNA pe3ynbTar 10 KpUTEpUsIM, cHOpMyIMpOBaHHBIM
Y4YaCTHUKaMU B3aUMOJICUCTBHUS.

PeryisiTuBHbBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBbI ISl PEIICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MMOAX0AX IPUHATHUS pelieHU (MHIUBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM peHIeHus 3ajadd (U ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJibTara
pelIeHus: MaTeMaTUYEeCKOM 3aJ1auu, CAMOMOTHUBALIUU U PEPIIEKCUU;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELUIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSACHATh PUYUHBI JOCTUKEHUS WIM HEJOCTHIKEHUS LIE€TU, HAaXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIp@XaTh 3MOLUHU MPH H3yUYEHUH MaTEMaTHUYEeCKUX OOBEKTOB U (DAKTOB,
JaBaTh SMOILMOHAJIBHYIO OLEHKY PEIICHUS 3a/1a4u.

HNPEJAMETHBIE PE3YJIBTATBI

K koHiry 00yuenus B 7 kj1acce 00ydaromuics MoayyuT Cleayolre NpeaMeTHbIe
pe3yJIbTaThI:

Pacmo3naBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpBI, ONPEAeNsiTh WX
B3aMMHOE PAaCIOJIOKCHHE, H300pakaTh TE€OMETpUUYECKHE (HUTYpPBHI, BBIMOIHATH
YEPTEKH 1O YCIOBUIO 3a71auu. I3MepsTh TUHENHHbIE U YTIIOBbIE BEJIMYMHBIL. Pemath
3a/1a4M HAa BBIYHMCIICHUE JUJIMH OTPE3KOB U BEJIMYKH YIJIOB.

JlenaTh TPUKUAKY U OIEHKY JUMHEUHBIX W YTJIOBBIX BEJIUYUH IMPEIMETOB B
peaIbHON JKHM3HU, Pa3MEpOB TPHUPOAHBIX OOBEKTOB. Paznmuarh pazMepsl ITHX
00BEKTOB I10 TOPSJIKY BETUYUHBI.

CTpouTh 4epTEKU K TEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATH
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUY 3a/1a4.

[IpoBOIUTH JTOTHYECKUE PACCYXKICHUS C HCIOJIB30BAHUEM IE€OMETPHUYECKHX
TEOPEM.

[lonp30BaThCs NpPU3HAKAMHM PAaBEHCTBA MPSAMOYIOJIBHBIX TpPEYTOJIbHUKOB,
CBOMCTBOM MEJMAHbI, TPOBEAEHHOMN K TMIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensTe MapawieIbHOCTh MPSIMBIX C TIOMOIIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekywad. OnpenensTe napaiebHOCTh MPSMbBIX C ITOMOUIBIO PABEHCTBA
PACCTOAHUM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemats 3a7aumn Ha KJieTyaTol Oymare.

[TpoBOIUTH BRIYMCIICHUS U HAXOIUTH YUCIIOBBIC M OYKBEHHBIE 3HAUCHUS yTJIOB
B F€OMETPUYECKHUX 3aJayax C HCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPU IMEPECECUCHUH JBYX
NapajuieNIbHbIX MPSAMBIX CEKyLIel. Pemars npakTuyecKue 3a/1auynd Ha HaXO0XKICHUE
YTJIOB.

Bnaners monsituem reomerpudeckoro mecta touek (I'MT). Omnpenensrs
OMCCEeKTPHCY yIJia U CEPEIUHHBIN NEPICHAUKYIIAP K OTPE3KY Kak T€OMETPUIECKUE
MecTa Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro mecra Touek (I'MT) npu
JI0KAQ3aTENbCTBE TEOMETPUUECKUX YTBEPKACHUM U TIPU PELICHUH 33/1a4.



@opMyIMpOBaTh OINpPENECICHUs OKPYKHOCTH M Kpyra, XOpIbl M JUaMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJECTh UX CBOUCTBAMHU. Y METh JOKA3bIBaTh U IIPUMEHATH
9TH CBOMCTBA IIpU PELLICHUU 3a1ay.

Brnanerp moHATHMEM OIKMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETb
HaXOAMUTh €€ LEeHTp. JJoKa3bIBaTh U HUCIOJIB30BATH (PAKTHI O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYIrOJIbBHUKA MEPECEKAIOTCA B OAHOM TOUYKE, U O TOM, YTO CEPEIMHHBIC
IIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCs B OJTHOU TOYKE.

Biiagets moHsATHEM KacaTelbHOU K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOU O
NEPIEHINKYJIIPHOCTA KACATENbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JloKa3pIBaTh paBEHCTBO OTPE3KOB KACATEJIBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3
OJIHOW TOYKHM, U IIPUMEHATH 3TO B PEUICHUN F€OMETPUYECCKUX 3a1adu.

Jloka3plBaThb M IPUMEHATH IIPOCTEHINNE I'E€OMETPUYECKUE HEPABEHCTBA,
IIOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MTOCTPOCHHUS C MOMOLIBIO LIUPKYJIS U
JIMHENKU.

K xon1y oOydenus B 8 kiiacce 00yJaromuiics NOTyUUT CACAYIONIUE TPEAMETHBIC
pe3yabTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, HX DJIEMEHTHI,
II0JI30BAThCSl MX CBOWMCTBAMM IIPU PELICHUH I'€OMETPUYECKUX 3anad. Pasnmuuarh
IPU3HAKU U CBOMCTBA MapajuiejorpaMmma, pom0a 1 npsiMOyroJibHUKA, J0Ka3bIBaTh
UX U YBEPEHHO NMPUMEHATH IPU PEIIEHUH FT€OMETPUYECKHX 3a]1a4.

Hcrnonp30BaTh CBOMCTBA TOUKU MEPECEUEHUST MEANAH TPEYTOJIbHUKA (LIEHTpa
Macc) B pEIICHUH 3a/au.

BnaneTs noHsiTueM cpeiHel TMHUU TPEYTOIbHUKA U TPAMELIMH, TPUMEHSTh UX
CBOICTBa IIPU PELIEHUHU TeOMETpUYeCcKuX 3ajad. Mcnons3oBars Teopemy Daneca u
TEOpPEMY O TNPOMOPLUHOHAIBHBIX OTpe3Kax, NPUMEHSATh HX M pEeleHUs
IPaKTUYECKUX 3a]a4.

Pacnio3HaBaTh IEHTpajIbHO-CUMMETPUYHBIE (UIYpPBl U HCIHOJB30BaTh UX
CBOICTBa IIPU PELICHUU 3a]1a4.

Brnagers mousTHSIMEH TON0OMS TPEYTOJBHUKOB, KOd(PUIMEHTa MOA00MS,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX TPEYTOJbHUKOB. VIMETh npecTaBieHue o
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (purypax. [lonbp3oBaThCs MpU3HAKAMU
10J100Usl TPEYroJIbHUKOB NpU PELIEHUH TFeOMEeTpudeckux 3anad. /lokaspiBaTh U
IPUMEHSATH OTHOIIEHHS TPOMIOPIIMOHATIBHOCTH B IPSIMOYTOJIbHBIX TPEYTrOJbHUKAX.
[TpumeHsATh Mog00KE B IPAKTUYECKUX 3a]adax.

BoiBoauTth ©  ucnosb3oBaTh  mpocreimme  Gopmysibl  Uis  IIOLIAAM
TPEyrojbHHUKa, MapaiesorpaMMa, poMoa U Tpanenuuu. Berauciars (pa3nuyHbIMU
cnoco0aMu) IUIOIIAAb TPEYTrOJbHUKA U IJIOIMIAJM MHOTOYTOJIbHBIX (UTYp
(moJIBb3ysICh, TN€ HEOOXOAMMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHWE IUIOMIAeH



NoJIOOHBIX (PUTyp U NMPUMEHSATh NPU peuieHuH 3aaad. [IpUMeHATh MoiaydyeHHbIE
YMEHHS B IIPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaThcst Teopemoir [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a71a4. CTPOUTh MATEMATUYECKYIO MOJIEIIb B IPAKTUYECKUX 3aa4ax,
CaMOCTOSITEIIBHO J€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBL.

Binanerp mnoHATHMEM BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, YIVIa MEXKIY
KAacaTeJIbHOM U XOPAOW, ONMCAHHOW U BIIMCAHHON OKPYKHOCTHU TPEYIOJIbHUKA U
YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELLICHUU 3a]ay.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE
MOZEJIH ISl 3a/1a4 PEAJIBHOU KU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUSA
C TpPUMEHEHUEM NoJ00Hs U TPUTOHOMETPUU (IOJB3YACh, TJAE HEOOXOAMMO,
KaJIbKYJIATOPOM).

K koH1y o0yuenus B 9 kiacce 00y4aromuicss HOMYyUUT CIEAYIOIINE TPEeIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX
NOMOILBIO PAa3JINYHBbIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pEelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (C MOMOIIBIO KAJIBKYJIATOPA) JJIMHBI
Y YIJIBI JI1s1 HETaOJIMYHBIX 3HAUCHUH.

[Tonp30Batbest hopMynamMu MPUBEAEHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECTBOM JUII HAxO0XKJIEHUS COOTHOUIEHWNW MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX UL
HAXO0XKJIEHUS PA3JINYHBIX JIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHWN TE€OMETPUYECKUX 3anad. [IpuMEHSTh MOJydeHHBIE 3HAHUSA MPU
pPELIEHUN NTPAKTUYECKUX 3a/1a4.

[IpuMEHSTh TPUTOHOMETPHIO B 33/1a4aX HAa HAXOXKJACHUE IUIOMIA1, BBIBOJINUTD
U BIQJE€Th TPUTOHOMETPUYECKHUMH (OpMyJiaMu JUIsl IUIOMIAJU TPEYroJbHUKA,
napasuiesorpaMma, pomOa, Tpaneuuu, BEIBOJUTE U IPUMEHSTh (popMyiy I'epoHa u
bopMyy U1 TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Mmets npencraBieHne 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYAIUAX.

Hcnonb3oBaTe Teopemsl UeBrsl 1 MeHenas mpu pereHuu 3aiad.

Hcnonp3oBaTh TEOpEMBI O BIMCAaHHBIX YIVIaX, YIJIAX MEXAY XOpAaMH
(CeKyLIMMM) U yTiie MEeXAy KacaTelbHON U XOPI0H MPHU pEelIeHUH F€OMETPUUECKUX
3ama4. JlokasplBaTh M NPUMEHATH TEOPEMBI O INPOU3BEICHUU OTPE3KOB XOpIH, O
IIPOU3BENCHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagers mnoHsTHEM KOOpAMHAT HA IUIOCKOCTH, padoTaTh C ypaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Biagerp NOHATHSAMHM yIiioBoro Kodg¢uuueHta u
CBOOOJHOTO YJI€HA, MOHUMATh UX T'E€OMETPUYECKHU CMBICI U CBSI3b YIJIOBOTO
ko3¢ duirieHTa ¢ BO3pacTaHuEM U YObIBAHUEM JINHEWHON (QYHKUIUU. Y METh pelaTh



METOJIOM  KOOpAMHAT  3aJayd, CBS3aHHbBIE C  [APAUICIBHOCTBIO U
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, MEPECEUEHUEM IPSAMBIX, HAXOXKIECHUEM TOYEK
IIEPECEYECHHUS.

BeiBoguTh ¥ BIIANETh YPABHEHUEM OKPYXKHOCTH. lcmonp3oBate MeTox
KOOPJAMHAT JJIs1 HAaXOXICHHS IMEPECEYCHHN OKPYKHOCTEW W NOpsMbIX. Brangersb
dbopMmynamMu paccTOssHUS OT TOYKH JO MPSMOM, TUIONIAJM TMapajuieiorpaMMa B
KOOpJIMHATaX, MUMETh MOHATHE 00 OpUEHTHUpOBaHHOW Iuiomaau. Ilonb3oBaThes
METOJIOM KOOPJIUHAT HA INIOCKOCTH, MPUMEHSTh €r0 MPU PEIIEHUH TEOMETPUUECKUX
M [OpakTUYeCKux 3ajgad. [IpuMeHsTp MeTon KOOPAMHAT B  IMPAKTHUKO-
OPUEHTUPOBAHHBIX FTEOMETPUUECKHUX 3aa4ax.

Brnanerp moHsiTHEM BEKTOpa. YMETh CKJIAIbIBaTh M BBIYUTATHh BEKTOPHI,
YMHOXaThb Ha YHCIIO, BIAJETh MpPaBUJIaMU TPEYTOJbHHKA WU MapajijierorpaMma.
Bnagete npakTH4eCKMMHU HHTEPIPETALMAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJAWHATaMHU BEKTOpa. Bragers CIOXKEHHWEM U BBIUMNTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOpPa Ha YUCIIO B KOOPANHATAX.

Wmets npencraBienue o 0asuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI 1O
O0asucy. PacknagpiBaTh BEKTOpPhl CHJII € TOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIECHHM. [IpHMEHSITh NOJNlydeHHBIE 3HAHHUS B
MPOCTEUINX (PU3NUECKHX 3a/1auax.

Bnagere moHsiTHEM CKalXspHOrO NPOU3BEIACHHUS BEKTOPOB, IMOHUMAThH €rO
r€OMETPUYECKUAN CMBICI U YBEPEHHO IOJIb30BATHCS €TI0 BEIPAKEHUEM B IEKAPTOBBIX
KOOpAWHaTax. 3HaTh AUCTPUOYTUBHOCThH CKAJIIPHOI'O MPOU3BEACHUS U €T0 CBS3b C
npoeuupoBanueM. [IpuMeHSATh CKaApHOE MNPOU3BEACHHUE BEKTOPOB A
HAaXOXJCHHUS [UIMH W YIJ0B. Pemars reoMeTpudyeckue 3aJadyd C I[OMOIIBIO
CKAJISIPHOTO TTpou3BeAcHUs. VICcnonb30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanyeckux u GU3NIECKUX 3a7adax.

Biagete NOHATHUAMU TPAaBUIBHOIO MHOTOYTOJBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPY’KHOCTH M PAaJIMAaHHOW MEPBI YTJIAa, BBIYUCIIATH IUIOMIAAb Kpyra u
ero yacre. [lonumare cMmbica uncna w. [IpUMeEHATH MOJIydYEHHBIE YMEHUS IPHU
pEIICHUN TPAKTUYECKUX 3a7ad. 3HATh HMCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUH
JUTMHBI OKPY>KHOCTH U TJIOIIAU KpyTa.

NMeth mnpencTaBiieHME O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHXKCHUSIX.
Haxogute ocu, NIEHTpHl CHUMMETpPUM (QUTYp, LEHTPbl MNOBOPOTA, HAXOJIUTH
KOMITO3UIIMM TPOCTEHIMX TpeoOpazoBanuid. [I[puMeHATHh NBIKEHUS TUIOCKOCTH
IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

[IpUMeHATh TOMYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MATEMaTUUYECKHE
MOJIETN IS 334 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUSA
C TpPUMEHEHUEM TO0J00MS U TPUTOHOMETPUYECKUX (YHKIMKA (MONB3YSICh, TIIE
HE0OXO0MMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

HaumenoBaHue pa3ie/ioB U TeM
MpPOrpamMmMbl

Hauana reomerpuu. [Ipocreimmue
reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA.
N3mepenne reoMeTpu4ecKux BEITMYHH

TpeyronbHUKH

[TapannensHocTh. CymMMa yIiioB
MHOTI'OYyroJIbHUKa

[TpstMoyrobHBIE TPEYTOIBHUKHI
['eomeTpryecKkue HEpaBEHCTBA

OkpyxHOCTb. [ 'eomeTprueckue mecra
toyek. [locTpoeHus ¢ TOMOIIBIO HUPKY IS
U JIMHEWKU

[ToBTOpeHue, 06001IeHNE, CUCTEeMaTU3alUs

3HAaHUU

KoanuyecTBO 4acoB

Bcero

28

19

15

18

10

102

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

DJICKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl



8 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbBbIE
HanMeHnoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckmue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
YeTbIpEXyrobHUKU 22 1
[Momobue 16 1
ITmomtane 16 1
Teopema IIudaropa u Havana 18 I
TPUTOHOMETPHUHU
VYTIuibl U 4eTBIPEXYTOJIBHUKY, CBA3aHHBIC C 20 1
OKPYHOCTBIO
[ToBTOpeHnue, 0600IIeHNE, CUCTEMATH3ALIHS 10 |

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



9 KIIACC

AN L A W N =

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmslI

Ne i/

Pemennie TpeyroasHUKOB

[Tonobue TpeyroapHUKOB

MeTtoa KoopAMHAT

Bexkrtopsl

JlHa OKpYKHOCTH U ILIOIIAAb Kpyra
JBMKEeHUS TIOCKOCTH

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoauuecTBO 4acoB

Bcero

22
12
10
20
16
10

12

102

KonTpoJbHble
padoThI

[N Y GG (G W G —

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbie)
o0pa3oBaTe/bHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Koan4yectBo 4yacos DJIEKTPOHHBIE
Hara nu@poBbIe
Nenn/m  Tema ypoka Kontpoabnubie IIpakTuueckue
Bcero u3ydyeHus:  oOpasoBaTeJbHbIE
padoThI padoThI
pecypcsbl
Hcropust BOBHUKHOBEHUS U Pa3BUTHS 1
rE€OMETPUH 01.09.2023
HavanbHble OHATHS T€OMETPUH. |
Touka, npsiMasi, OTpE30K, JTy4 01.09.2023
HauanbHbie MOHATHS TEOMETPUH. |
Touka, npsmMasi, OTpE30K, JIyd 07.09.2023
[TonsTre 06 akcuome, Teopeme,
4 JI0KA3aTeIbCTBE, ONPEICIICHUN 1
: > 1P ’ 08.09.2023
CBOICTBE, IPU3HAKE
B3aumHoe pacmnonoxeHne Touek Ha
5 npsmMoi. U3MepeHne qJIMHBI OTpe3Ka 1
P P pesia, 08.09.2023

PACCTOSAHUC MCIKAY TOUKAMU

B3aumHoe pacnonoxeHue Touek Ha
6 npsamoil. I3mepenue JinHbl 0Tpe3Ka, 1

14.09.2023
pacCTOsIHUE MEXKAY TOUKaMU
B3aumHO€ pacnonoxeHue To4eK Ha
n. 1 1
7 npsMoi. M3Mepenne JIMHbI OTpe3Ka, 15.09.2023

PACCTOSAHNEC MEKAY TOUKaMKU

[TonymockocTs 1 yros. Buast yrios.
N3mepenue BeIUYUH yIJIOB 15.09.2023



10

11

12

13

14

15

16

17

18

19

[TonynnockocTts 1 yros. Buasl yrios.
N3mepenue BenuyuH yriioB

[TonymnockocTs 1 yros. Bunasl yrios.
H3mepenue BenM4rH yIiioB

BepTukanbHble 1 CMEXHBIE YTIIbI.
[TapannenbHble U NEPIEHIUKYIISIPHBIE
npsIMbIe

BepTukanbHble 1 CMEXHBIE YTJIbI.
[TapannenbHble U NEPIEHIUKYIISIPHBIE
psiMble

BeprukanbHble U CMEKHBIE YTJIbL.
[TapaienbHbIe U NEPIEHIUKYISIPHBIC
IpsiMbIE

BeprukanbHble U CMEKHBIE YTJIBL.
[TapamienbHbIe ¥ EPIICHIUKYJISIPHBIE
IIpsIMBIE

BeprukanabHble U CMEKHBIE YTIIIBI.
[TapasienbHbIE U EPIICHIUKYJIIPHBIE
IIpsIMBIE

buccekrpuca yria

buccekrpuca yria

buccekrpuca yria

Jlomanas. Buasl momanbix. Jpnna
JIOMaHOM

21.09.2023

22.09.2023

22.09.2023

28.09.2023

29.09.2023

29.09.2023

05.10.2023

06.10.2023

06.10.2023

12.10.2023

13.10.2023



20

21

22

23

24

25

26

27

28

Jlomanas. Buasl momansix. Jpnna
JIOMaHOM

MHuoroyronsHuku. [lepumerp
MHOroyrojeHuka. [Ionsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX

MHuoroyronasHuku. [lepumerp
MHOroyrojbsHuka. [Ionsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYT'OJIbHUKaX

Mmuoroyroasauku. [Iepumerp
MHOroyrojbsHuka. [Ionsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYT'OJIbHUKaX

Mmuoroyroasauku. [Iepumerp
MHOroyrojbsHuka. [Ionsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OyT'OJIbHUKAX

Mmuoroyroasauku. [Iepumerp
MHoOroyroijbsHuka. Ilonsarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OyT'OJIbHUKAX

HNHCTpYyMEHTHI 111 U3MEPEHUH U
IIOCTPOEHUN

HNHCTpyMEHTHI 111 U3MEPEHUN U
IIOCTPOCHU

KonTponbnas pabora o teme "Havana
reometpuu. [Ipocreiimme

13.10.2023

19.10.2023

20.10.2023

20.10.2023

26.10.2023

27.10.2023

27.10.2023

09.11.2023

10.11.2023



29

30

31

32

33

34

35

36

37

38

39

40

reoMeTpuueckue GUrypsl u ux
cBoiicTBa. MI3MepeHne reoMeTpruIecKux
duryp"

Menuana, GuCCeKTpuca U BbICOTA
TpEyrojbHUKa

Menaunana, 6GuccekTpuca U BbICOTa
TpeyrojabHUKa

PaBeHCTBO TpeyronbHUKOB

[IepBbIii 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTOJIbHUKOB

[IepBeIil U BTOPOM NPU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

[TepBrIil 1 BTOPOU NpU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

[IepBbIii 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTOJIbHUKOB

[IepBeIil 1 BTOPOM NPU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

PaBHOOEIpEHHBIE TPEYTOJIBHUKHU U UX
CBOICTBa

PaBHOOEIpEHHbIE TPEYTOIBHUKH U UX
CBOMCTBA

PaBHOOEipeHHbIE TPEYTOJIBHUKHU U UX
CBOMCTBA

[Tpu3Hak paBHOOEIPEHHOTO
TPEyroJbHUKA

10.11.2023

16.11.2023

17.11.2023

17.11.2023

23.11.2023

24.11.2023

24.11.2023

30.11.2023

01.12.2023

01.12.2023

07.12.2023

08.12.2023



41

42

43

44

45

46

47

48

49

50

51

52

53

[TpusHak paBHOOEIPEHHOTO
TPEyroJbHUKA

Tperuii npu3HaK paBeHCTBA
TPEYTroJbHUKOB

Tperuii mpru3HaKk paBeHCTBA
TPEYTrOJIbHUKOB

TpeTuii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

@urypsl ¢ 0CEBON CUMMETPHUEN.
[Ipumepbl cCUMMETPHH B OKPY KaIOILIEM
MHUpe

Durypsl ¢ 0CEBOM CUMMETPHUEM.
[Ipumepbl CHUMMETPHUH B OKPYIKaIOLIEM
MHUpe

KontponbHas padoTa o teme
"TpeyronbHuku"

[TapamienbHOCTE IPSMBIX

CBolicTBa ¥ IPU3HAKY NapaJIJIEIbHbBIX
MPSAMBIX
CBoiicTBa M MPU3HAKU MAPATIIETBHBIX
MIPSIMBIX
CBoiicTBa ¥ PU3HAKH MapaJIeIbHbBIX
NPAMBIX
CBolicTBa M IPU3HAKY NapaJlIEIbHbBIX
MPSAMBIX
CBoiicTBa ¥ MPU3HAKU MAPATIIECTBHBIX
MIPSIMBIX

08.12.2023

14.12.2023

15.12.2023

15.12.2023

21.12.2023

22.12.2023

22.12.2023

28.12.2023

29.12.2023

29.12.2023

11.01.2024

12.01.2024

12.01.2024



54

55

56

57

58

59

60

61

62

63

64

CBoiicTBa M MPU3HAKU MAPATIIECTBHBIX

MPSIMBIX

CyMMa yIJI0B TpeyTosibHHUKa

CymMma yriioB TpeyrojibHUKA

Bueirnue yribl TpeyrojibHUKa

Bremnue yrisl TpeyrojbHHUKa

CyMMa BHYTpPEHHHUX yTJIOB
MHOTOYTOJIbHUKA U CyMMa BHEILIHUX
YTJIOB BBIITYKJIOT'O MHOTOYTOJIbHUKA

CyMMa BHYTpPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CYMMa BHEITHUX
YTJIOB BBIMTYKJIOT'O MHOTOYTOJILHUKA

CyMMa BHYTPEHHHUX yTJIOB
MHOTOYTOJIFHUKA i CyMMa BHEIITHUX
YTJI0B BBIITYKJIOT'O MHOTOYT'OJIbHUKA
KonrtponsHas pabota o teme
"[TapannensHocts. CyMMa yriioB
MHOT'OYyTroJibHUKa"

[Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX

TPEYTrOJIbHUKOB

[Ipu3Haku paBeHCTBa MPSIMOYTOIbHBIX

TPEyTroJbHUKOB

18.01.2024

19.01.2024

19.01.2024

25.01.2024

26.01.2024

26.01.2024

01.02.2024

02.02.2024

02.02.2024

08.02.2024

09.02.2024



65

66

67

68

69

70

71

72

73

74

75

76

CBOMCTBO MeAMaHbI TPSIMOYTOJIBHOTO
TPEYroJIbHUKA, TPOBEAEHHON K
TUIIOTEHY3€

CBOICTBO MeIMaHbl MPSIMOYTOJIBHOTO
TPEyroJbHUKA, MPOBEAEHHOM K
TUIIOTEHY3€

IIpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM
B 30 rpagycoB

[leprienAuKyIsIp ¥ HAKJIOHHAS

[IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM
B 30 rpamycoB

CooTHoIIEHNS MEX 1y CTOPOHAMU U
yIiamMH TPEYroJbHUKA

CoOTHOIEHUST MEKIY CTOPOHAMHU U
yIJiaMHy TpeyrojJbHUKa

HepaBeHcTBO TpeyronbHuKa.
HepageHcTBO 0 1yinHE TOMaHOU

HepasenctBo Mexay
NEPIEHIUKYIISIPOM U HAKIIOHHOM.
PaccrosiHME OT TOUKH 10 IpAMOU
KonrtpomnbHas pabota o temam

"IIpsAMOyTOaBHBIE TPEYTOJIBHUKH ",
"['eomeTpuueckue HepaBeHCTBA"

OKpyXHOCTh, XOPJIbI I TUAMETPHI, UX
CBOMCTBA
OKpyY’KHOCTb, XOP/IbI U JUAMETPBI, UX
CBOMCTBaA

09.02.2024

15.02.2024

16.02.2024

16.02.2024

22.02.2024

29.02.2024

01.03.2024

01.03.2024

07.03.2024

14.03.2024

15.03.2024

15.03.2024



77

78

79

80

81

82

&3

84

85

86

87

B3anMHOe pacronioskeHre OKpy>KHOCTH

u npsamoil. KacarenbHas 1 cexymias K
OKPYHOCTH

B3anMHOE pacnosioxKeHUe OKPYKHOCTH

n npsmoi. KacarenpHas u ceKkyIas K
OKPYXHOCTH

B3anmHoOe pacnosioxkeHUe OKPYKHOCTH

u npsmoi. KacartenbHas u cexymas x
OKPY’KHOCTH

OKpyKHOCTb, BIUCAHHAs B YOI

OKpY’KHOCTb, BIIUCAHHAS B YTOJI

[IoHsATHE O rEOMETPUUECKOM MECTE
Touek. I Ipumepsl reoMeTpuyecKkux
MECT TOYEK Ha IUIOCKOCTH

[ToHATHE O TEOMETPUUECKOM MECTE
Touek. [Ipumeprl reoMeTpruecKux
MECT TOYEK Ha IJIOCKOCTU

OnucaHHas OKPYKHOCTh
TPEYroJIbHUKA, €€ HEHTP
OnucaHHast OKPY>KHOCTb
TPEYTOJbHUKA, €€ LIEHTP
MeTo TeOMETPUYIECKUX MECT TOUEK

IIpU PELICHUH FEOMETPUYECKUX 3a1a4

MCTOI[ FrCOMECTPHUIYCCKUX MECT TOYCK
IIpU pCHICHUN I'COMCTPUICCKUX 3a1a1

21.03.2024

22.03.2024

22.03.2024

04.04.2024

05.04.2024

05.04.2024

11.04.2024

12.04.2024

12.04.2024

18.04.2024

19.04.2024



88

89

90

91

92

93

94

95

96

MeToa reoMeTpUYecCKUX MECT TOUEK
MIPH PEIICHUH T€OMETPUUYECKUX 3a7a4

BIIP. ITpomesxyTouHas arrecTanus

O6ocHOBaHMS TPOCTEUIITNX
IIOCTPOCHMM, ATAIbI 3a7a4l Ha
IIOCTPOEHHUs, PELICHUE 334 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKON

O6ocHOBaHMS TPOCTEUIITNX
IIOCTPOCHMM, ATAIbI 3a7a4l Ha
IIOCTPOCHHS, PEILICHUE 3a7a4 Ha
IIOCTPOCHUE LUPKYJIEM U JIMHEUKON

KontponbHas padoTa o teme
"Okpy:xHocTb. ['eOMeTpruecKkre MecTa
Touek. [locTpoeHus ¢ oMok
LUPKYJIS U JIUHEUKH"

[ToBTOpenue n o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIONTUX CBSI3H MEKITY
pa3IMYHBIMU TEMaMH Kypca

[ToBropenue u o6o0meHue. Pemenne
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKITY
Pa3IMYHBIMU TEMaMH Kypca

IToBropenue u o6o0menue. Permenne
3a/1a4, WJUTFOCTPUPYIOUTUX CBI3H MEKITY
Pa3TUYHBIMU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue

3a/1a4, WUIIOCTPUPYIOLIUX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

19.04.2024

25.04.2024

26.04.2024

26.04.2024

02.05.2024

03.05.2024

03.05.2024

16.05.2024

17.05.2024



97

98

99

100

101

102

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIONTUX CBSI3H MEKITY
pa3IMYHBIMU TEMaMH Kypca

[ToBropenue u o6o0meHue. Pemenne
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKITY
Pa3IMYHBIMU TEMaMH Kypca

IToBropenue u o6o0mmenue. Perenne
3a/1a4, WUTFOCTPUPYIOLTUX CBI3H MEKITY
pPa3TUYHBIMU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue

3a/1a4, WUIIOCTPUPYIOLIUX CBA3H MEKIY
pa3JIMYHBIMU TEMaMU Kypca

[ToBTOpeHme 1 0600IIEH e

[ToBropenue n o6o0meHue. Pemenne
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKITY
Pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

17.05.2024

23.05.2024

23.05.2024

24.05.2024

24.05.2024

24.05.2024



8 KIIACC

Ne
n/n

10
11

12

Tema ypoka

[Tapannenorpamm, ero npu3Haku U
CBOMCTBA

[TapannenorpamMm, €ero Npu3HaKu 1
CBOMCTBA

[TapannenorpamMm, €ro Npu3HaKu U
CBOWCTBA

[Tapannenorpamm, ero npu3Haku 1
CBOMCTBA

[Tapannenorpamm, ero mpu3HaKu 1
CBOMCTBA

[IpsimoyronpHUK, pOMO, KBaapaT, UX
IIPU3HAKU U CBOMCTBA

[TpsMoyronbHUK, poMO, KBaapaT, uxX
NPU3HAKU U CBOMCTBA

[TpsimoyronbHUK, poMO, KBaapat, UX
MIPU3HAKU U CBOMCTBA

[IpsimoyronpHUK, pOMO, KBaapaT, UX
IIPU3HAKU U CBOMCTBA

CpenHsisi TUHUS TPeyrobHUKA

CpenHsist TMHUS TPEYTOJIbHUKA

Tpamneuus. PaBnoOenpeHHas Tpaneuus,

€€ CBOMCTBA U NIPU3HAKU

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl



13

14
15
16
17
18
19
20
21

22

23

24

25
26
27
28
29
30

31

32

Tpanemus. PaBHOOeApeHHAs Tparienus,
€€ CBOICTBA U MPU3HAKHU

[IpsimoyronpHas Tpanenus

CpenHsia nuHus Tpaneuuu

Teopema daneca

Teopema darneca

TeopemMa 0 mMpONOPLHOHAIBHBIX OTPE3KAX
Teopema 0 IpONMOPLMOHATIBHBIX OTPE3KaxX
LlenTp macc TpeyrojbHUKA
LlenTpanbHO-CUMMETPUYHBIE (HUTYPBI

KonTtponsHas padota o teme
"UeThIpE€XyTroJbHUKH"

[TonoOue TpeyronbHUKOB, KO PUITHEHT
nonoous

[Tonobue TpeyroabHUKOB, KOG HUIIUEHT
mogoous

[Ipu3naku nmomo6ust TPEYroJbHUKOB
[Tpu3snaku momo0Oust TpEYroIbLHUKOB
[Tpu3Haku nogo0Hs TPEYTrOIbHUKOB
[Tpu3snaku momo0Oust TpEYroIbLHUKOB
[Tpu3Haku nogo0Hs TPEYTrOIbHUKOB
[Tpu3snaku momo0Oust TpEYroIbLHUKOB

[Tpumenenue nmonoOus Mpu pelieHun
MPaKTUYECKHUX 3a/1a4
[Ipumenenue nogo6us Npu peuIeHUH
IPAKTUYECKUX 3a7a4

U VRGO R O G GG GGy

S G i W RV GG ) Sy



33

34

35

36

37

38

39

40

41

42

43

44

[Tpumenenue nmonoOus Mpu pelieHun
MPAKTHUYECKUX 3a7a4

[Tpumenenue mogo0us NPy peIIeHUH
IIPaKTUYECKUX 3a/1a4

[TpumeHeHne noA00MS IPU PEeLLICHUN
NPaKTUYECKUX 3a/1a4

[Tpumenenue nmonoOus Mpu pelieHun
MPAKTHUYECKUX 3aa4

BBenenne noHaTus npeodpazoBaHus
1o 00Ms ¥ TOJOOHBIX (HUTYD

KontposbHas pabora o Teme
"TTogoOue"

ITonsarue mromagu. CBoiicTBa IIomaaei
reoOMeTpUUIECKUX (puryp

ITonsarue momagu. CBoiicTBa IIoIaaei
FEOMETPUUECKUX PUTYD

ITonsitue mnomanu. CBOMCTBA INIOMAAEH
reoMeTpHUECKUX PUryp

[Ipocreiimme Gopmysasl As omaiu
TPEYTONbHUKA, TTapajuiesiorpaMmma, pomoa
Y Tparneuuu

[Ipocreiimme Gopmysl Ass TUIOMIAAN
TpEYroJIbHUKA, TapajuiesorpaMmma, pomoa
Y Tparneuuu

[Ipocreiimme Gopmysl As TUTOMIAIN
TpeyroJbHUKA, MapajuienorpaMmma, pomoa
U Tpaneun



45

46

47

48

49

50

51
52
53

54

55

56

57

[Ipocreitmue GopmMyIIbl A5 TIOMIATN
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tpanenun

[IpocTeitmme GopMyabl ISl TUIOMIAANA
TpeyrojbHHUKA, MapajienorpaMmma, pomoa
U Tpanenun

[Ipocreiimme Gopmysl As TUTOMIAIN
TpeyroJbHUKA, MapajuienorpaMmma, pomoa
U Tpamnenun

[Tpocreiimue hopMybl A7 TIIOIIATN
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tpaneun

[Ipocreitmue GopmMyIIbl A5 TIIOMIATN
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tpanenun

[IpocTeitmme GopMyabl ISl TIIOMIAANA
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tpanenun

[Tnomanyu monoOHBIX Guryp
[Tnomaau mogoOHBIX HUryp
[Tnomaau nogobHbIX GuUryp
KonrtponbHas padorta no Teme
"ITnomans"

Teopema ITudaropa

[Tpumenenne Teopemsl [Iudaropa npu
pELIEHNH IPAKTUYECKUX 3aa4

[Ipumenenue Teopemsl [Tudaropa npu
pEIIeHNHU MPAKTUYECKUX 3a7a4
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59

60

61

62

63

64

65

66

67

68

69

[Ipumenenue Teopemsl [Tudaropa npu
pEIIeHUH MPaKTUYECKHUX 3a]a4

[Tpumenenne Teopems! [Iudaropa npu
pEeLIEHNN IPaKTUYECKUX 3a/1a4

[Tpumenenue Teopemsl [ludaropa npu
pELICHUH NPAaKTUYECKUX 3a/1a4

[IponopiimoHanbHbBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponopumoHanbHbIE OTPE3KU B
MPSMOYTOJIBHOM TPEYTOJIbHUKE

[TponopuroHagbHBIE OTPE3KU B
OPSMOYTOJIBHOM TPEYTOJIbHUKE

[IponiopumoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponiopumoHanbHbIE OTPE3KU B
MPSMOYTOJIBHOM TPEYTOJIbHUKE

[TponopuroHaabHBIE OTPE3KU B
OPSMOYTOJIbHOM TPEYTOJIbHUKE

CuHyc, KOCHHYC, TAHT'€HC U KOTAaHI€HC
OCTpOrO yTJIa IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
OCTPOTrO yrIila IPAMOYTOJIBHOTO
TPEYTrOJbHUKA

CuHyc, KOCHHYC, TAHI'€HC U KOTAaHI€HC
OCTPOrO yTila IPSIMOYT'OJIBHOTO
TPEYTOJIbHUKA



70

71

72

73
74
75
76
77
78
79
80

81

82

&3

84

85

86

Tpuronomerpuyeckue GyHKIHUU YIJIOB B
30°, 45° n 60°

Tpuronomerpuueckue GyHKIIUU YTIIOB B
30°, 45° u 60°

Kontponbhas pabota nmo teme "Teopema
[Tudaropa u Hayana TpuroHomeTpun"
BrincanHble 1 IEHTpaIbHBIE YIJIbI
BrnrcanHble U EHTpaJIbHBIE YTJIbI
BrincanHble 1 IEHTpaIbHBIE YIJIbI
BrnrcanHble U EHTpaJIbHBIE YTJIbI

Yron Mexay KacateJIbHOU U XOpIa0i
Yrois Mexay KacaTeJIbHOW U XOpAOU
VYTIIBI MEKIY XOPAAMHU U CEKYIIUMU
VYTIbl MEXKIY XOpAaMHU U CEKYIIUMU
BnucanHble 1 onvicaHHbIE
YETBIPEXYTOJIBHUKH

Bnucannble u onvricaHHble
YETBIPEXYTOJIBHUKH

CBolicTBa ¥ IPU3HAKHU BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA

CBolicTBa ¥ IPU3HAKYU BIMCAHHOTO
YETBIPEXYTOJIBHUKA

CBolicTBa ¥ PU3HAKY BIMCAHHOTO
YeThIPEXYTOJIbHUKA

CBolicTBa ¥ IPU3HAKHU BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA

U UG U U T G GRS G G —y
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88

89
90

91

92

93

94

95

96

97

B3anmHoe pacnonoxeHue AByX
OKPYXHOCTEU

B3anMHOe pacnosioxkeHue IByX
OKpPYXHOCTEU

Kacanue okpy>xHocteit
Kacanue okpyxxHOCTEN

OO0mue KacaTeNnbHbIe K IBYM
OKPY’KHOCTSIM

KonTtponbHas padota mo teme "YTisl u
YEeTBIPEXYTOJILHUKH, CBA3aHHbIE C
OKPY>KHOCTBIO"

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WITIOCTPUPYIOIIUX CBSI3H MEXITY
Pa3IMYHBIMU TEMaMH Kypca

[ToBropenue u o6o0menue. Permenne
3a/1a4, HIUTFOCTPUPYIOMINX CBS3U MEXIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6o6meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOLTUX CBI3U MEKITY
pPa3TUYHBIMU TEMaMH Kypca

[ToBTOpenue u 0600mIeHNE. Permenue
33724, WUTFOCTPUPYIOIIUX CBSA3U MEKIY
pa3InYHBIMH TEMaMH Kypca

[ToBTOpenue u 06061eHue. Pemenue

3a]1a4, WUTIOCTPUPYIOIINX CBA3H MEXKIY
pa3IUYHBIMU TEMaMH Kypca



98

99

100

101

102

[ToBTOpenue u 0600mIeHNE. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBA3H MEXIY
pa3InYHBIMH TEMaMH Kypca

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WITIOCTPUPYIOIIUX CBSI3H MEXITY
Pa3IMYHBIMU TEMaMH Kypca
[ToBropenue u o6o0menue. Permenne
3a7a4, WLTIOCTPUPYIOLIUX CBA3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

HroroBast KOHTpoNIBHAS paboTa
[ToBTOpenue u 06061eHue. Peenue
3a/1a4, WLTIOCTPUPYIOIINX CBSI3H MEKIY
Pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

102



9 KIIACC

Ne
n/n

10

11

Tema ypoka

Cunyc, KOCHHYC, TaHT'€HC YIJI0B OT 0 110
180°

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIAECTBO

DopMyJIbl IPUBEIECHUS
®opMyJIbl IPUBEACHUS

Pemrenne tpeyronsHukoB. Teopema
KOCHUHYCOB

Pemenue tpeyronbHukos. Teopema
KOCHHYCOB

Teopema cuHyCcOB

Teopema cuHycoB

Pemenne nmpakTudeckux 3anad ¢
HCIIOJIb30BAaHUEM TEOPEMBI KOCHYCOB U
TEOPEMBI CHHYCOB

Pemenne npakruueckux 3agad ¢
HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Pemenne IMMPAKTUYCCKUX 3aaaY C
HCITOJIb30BAHUECM TCOPCMBI KOCHMHYCOB U
TCOPECMbI CHHYCOB

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl



12

13

14

15

16

17
18
19

20

21

22

23

24
25

Penienne nmpakTudeckux 3anad ¢
HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB
Tpuronomerpudeckne GOpMyJIbI s
IUIOIIA/IU TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyJIbl s
IUIONIA/I TPEYTOJIbHUKA,
napajuiesorpaMmma
Tpuronomerpuueckue GopMyJbl s
IUIONIA/I TPEYTOJIbHUKA,
napajuiesorpaMma

Tpuronomerpuyeckue GopMyIIbl 115
TUTIOMIA/IA TPEYTOIbHUKA,
napasuieiorpaMma

®opmyna ['epona
®opmyna ['epona
®opmyna ['epona

dopMyIia IIOLIAAH BBITYKIOTO
YEeTBIPEXYTOJIbHUKA

dopmyJia TIOIIAIU BRITYKIOTO
YeTBHIPEXYTOJILHUKA

KonTtponsHast pabora no teme "Pemenne
TPEYroJbHUKOB"

Xopabl ¥ 0I00HBIE TPEYTOIBHUKH B
OKPY’KHOCTHU

Teopema 0 pOU3BEICHUHU OTPE3KOB XOP/I

Teopema 0 Ipon3BEIEHUN OTPE3IKOB XOPJL



26

27

28
29
30
31
32
33

34

35

36

37

38

39

40

41

TeopeMsbl 0 MPON3BEICHUN OTPE3KOB
CEeKYIIIX

Teopembl 0 IPOU3BEAECHUN OTPE3KOB
CEKYIIUX

Teopema o kBagpaTe KacaTeabHON
Teopema o0 kBagpaTe KacaTeabHON
Teopembl UeBsl 1 Menenas
Teopems! UeBsl 1 MeHnenas
Teopembr UeBnl 1 MeHnenas
[TonsiTHEe 0 rOMOTETHH

Konrtponsnas padora no teme "I[logobue
TPEYroJIbHUKOB"

YpaBHeHUE NPSIMOIl HA TIIIOCKOCTH.
YrnoBoit ko3 puireHT 1 cBOOOIHBIH
YJICH, UX TCOMETPUICCKUN CMBICIT

YpaBHeHUE NPSIMOIl HA TIIIOCKOCTH.
YrnoBoi kKo3hPUIUEHT 1 CBOOOTHBIHA
YJIeH, UX TEOMETPUUYECKUN CMBICT

[TapaynenbHOCTb U EPIEHIUKYISIPHOCTD
NpSIMBIX (Yepe3 yriioBoi ko3ddumenr)

YpaBHEHHE OKPYKHOCTH

HaxoxneHnne nepeceyeHnii OKpyKHOCTEN
Y IPSIMBIX B KOOpAMHATAaX

Haxoxnenne nepecedeHuid OKpyKHOCTEU

U MPSAMBIX B KOOpAHWHATaAXxX

®DopmyJiia pacCTOSIHYS OT TOUYKH 10
PSMON

U GG GG (G G (G R w—



42

43

44

45

46

47

48
49

50

51

52

53

[Tmomaaer napamienorpamMmma B
KOOpJIMHATAX, TIOHATHE 00
OPUEHTUPOBAHHOM IJIOIIAAH
[IpuMeHnenne MeTo1a KOOpAUHAT B
MPaKTUYECKU-OPUCHTHUPOBAHHBIX
TEOMETPUUECKHUX 3a7a9ax
Konrtponsnast padora o Teme "Meton
KoopauHat"

BexTops! Ha TIIOCKOCTH

CrnoxeHue ¥ BEIUUTAaHUE BEKTOPOB —
npaBujia TPEyroJbHUKA U
napajuieJorpaMmma

CrnokeHue ¥ BBIUUTAaHUE BEKTOPOB —
npaBuja TPEyrojJbHUKA U
napajuiesorpaMmma

YMHOKEHHE BEKTOpa Ha YUCIIO
Koopannartsl BekTopa

CrnosxeHue 1 BBIYUTaHHE BEKTOPOB,

YMHOKEHUE BEKTOpa Ha YUCIIO B
KOOpAWHATaX

CroxeHre ¥ BRIYUTaHHE BEKTOPOB,
YMHO)XCHHE BEKTOpa Ha YUCIIO B
KOOpJIMHATaX

[IpumeHneHne BEKTOpPOB B (pu3MKe, LEHTP
macc

[TonsTre o 6a3uce (Ha MWIOCKOCTH).
Paznoxxenust BEKTOpOB 110 Oa3ucy



54

55

56

57

58

59

60

61

62

63

64

65

66

[TonsiTue o 6a3uce (Ha MIOCKOCTH).
Paznoxenus BEKTOpOB 10 6a3ucy
[TonsTre o 6a3uce (Ha MWIOCKOCTH).

Paznoxxenus BeKTOpoB 1o 0aszucy

CKaJ’IHpHOG MMPOU3BCACHUC BCKTOPOB,
FeOMCTpI/I‘{eCKI/Iﬁ CMBICJI U BBIPAKCHHUC B
ACKApPTOBBIX KOOpAUHATAX

JuctpuOyTUBHOCTD CKAJIIPHOTO
IPOM3BEACHUS

CkansipHO€ MPOU3BEICHUE U
POCTINPOBaHNUE

[TpuMeHeHHe CKaNIpHOrO MPOU3BEICHUS
BEKTOPOB /Il HAXOXKJCHHUS JJTUH U YTJIOB
[TpuMeHeHHe CKalIIpHOrO MPOU3BEACHUS
BEKTOPOB Ul HAXOKJCHUS AJIUH U YIJIOB
[IpumMeHeHne CKaIsIpHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKICHHUS JUTUH U YTIJIOB
Penienne reomMeTpuyeckux 3aaad ¢
MIOMOIIBIO CKAJIIPHOTO TIPOU3BEICHUS
Pemenue reomeTpuueckux 3anad ¢
IIOMOIIBIO CKAJIAPHOTO IIPOU3BEIECHUS
KonrtponsHas pabota o teme
"BexTops!"

[TpaBusIbHBIE MHOTOYTOJIBHUKH,

BBIYUCJICHUC UX 3JICMCHTOB

[TpaBuiIbHBIE MHOTOYTOJIbHUKH,
BBIUMCJICHHE UX 3JIEMEHTOB



67

68

69
70
71
72
73
74

75

76

77

78

79

80

81
82
&3
84

[TpaBuiIbHBIE MHOTOYTOJIBHUKH,
BBIUHCJICHHE UX 3JIEMEHTOB

IIpaBUIIbHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX DJIEMEHTOB

Yucno m 1 JyiHa OKPYKHOCTH
Yucno m v 1MHA OKPYKHOCTH
JnvHa 1yru OKpyKHOCTH
JlnvHa ayru OKpYy>KHOCTH
Pannannas mepa yria
Pannannas mepa yria

[lnomane Kpyra u €ro 3JIeMEHTOB
(cexTopa u cerMeHTa)

[Tnomanp Kpyra u €ro 3JIeMEHTOB
(cexTopa U cerMeHra)

Ilnomane Kpyra u €ro 3JIeMEHTOB
(cexTopa u cerMeHTa)

Brluncnenue nepumMeTpoB U IIomanen
¢Guryp, BKIIOYAIOMIKUX 3JIEMEHTHI Kpyra

Brrunciienre nepuMeTpoB U Iionaaen
buryp, BKIIOUAOIIUX SJIEMEHTHI Kpyra

KonTponbhas no teme "J{nuna
OKpPYHOCTH M IJIoLaab Kpyra"

LlentpanpHas cuMMeTpus
LlenTpanbHO-CUMMETPUYHBIE (PUTYPBI
IToBopor

OceBas cuMMeTpHUst

U GG GG (G G (G R w—
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85

86
87
88

89

90

91

92

93

94

95

96

OuUrypsl, CHMMETPHUYHbIE OTHOCUTEIHHO
HEKOTOpPOH OCHU

[TapamienbHbIN IEPEHOC
ITousgaTne NBM)XEHUS U €r0 CBOMCTBA
PaBenctBo puryp

[TposiBneHus: CMUMMETpPUU B IPUPO/IE,
KHUBOITUCH, CKYJIBITYPE, apXUTEKType

Komnozunuu neuxenuit (mpocrenmime
IPUMEPHI)

[ToBropenue u o6o0menue. Pemenne
3a/1a4, WJUTIOCTPUPYIOLIUX CBA3H MEKIY
pa3IUYHBIMU TEMAMHU Kypca

[ToBTOpenue u o6o6meHue. Pemenue
3a/1a4, WJUTFOCTPUPYIOLTUX CBI3U MEKITY
pPa3TUYHBIMU TEMaMH Kypca

[ToBTOpenue u 0600mIeHNE. Permenue
3a7a4, WUTFOCTPUPYIONIUX CBSA3U MEKIY
pa3InYHBIMH TEMaMH Kypca

[ToBTOpenue u 06061meHue. Pemenue
3a/1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMAaMH Kypca

[ToBropenue u o6o0menue. Permenne
3a/1a4, HIUTFOCTPUPYIOMINX CBS3U MEXIY
pa3IMYHBIMU TEMaMU Kypca

[ToBropenue u o6o0menue. Pemenne
3a7a4, WLUIIOCTPUPYIOLIUX CBA3H MEXKIY
pa3JIMYHBIMU TEMaMU Kypca
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98

99

100

101

102

[ToBTOpenue u 0600mIeHNE. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBA3H MEXIY
pa3InYHBIMH TEMaMH Kypca

[ToBTOpenue u 06061meHue. Pemenue
3a[a4, WUTIOCTPUPYIOIIUX CBS3U MEKIY
Pa3IMYHBIMU TEMaMH Kypca
[ToBropenue u o6o0menue. Permenne
3aj1a4, WLTFOCTPUPYIOIINX CBSI3U MEXITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXITY
pa3IMYHBIMU TEMAaMH Kypca

HroroBast koHTpoOIbHAs paboTa
[ToBropenue u o6o0menue. Permenne

3a[a4, WUTIOCTPUPYIOIIUX CBA3U MEKIY
pa3IUYHBIMU TEMAMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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