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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/E€JOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHWH U B3aMMHOE pACIOJIOKEHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. L[eHHOCTh M3y4YeHHs TeOMETPUU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYKIICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUSI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXIeHus «OT TPOTHBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepKIeHus. Ocoboe 3HaueHUE JoKa3aTelibHas
JIMHUSL UMEET IS YTITyOJIEHHOTO N3YYEHUSI MAaTEMATUKH.

[{enpr0o M3yueHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
P PEIICHUHN KaK MaTEMaTHYCCKUX, TaK U MPAKTUICCKUX 3a7a4, BCTPECUAIOIINXCS
B peanbHOM xu3HM. OOyuwaromuiics JODKEH HAy4YWUTbCS — ONPEIEsATh
T€OMETPHUECKYI0 (UTYpPY, OIHUCHIBATh CIOBAMHM YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Ka0enist win Tpedyemble pa3Mephbl Trapaxka JUisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYUCIHUTEIbHAS JIMHUAS B M3yUYCHUH TCOMETPHHU.
[Tpu pemieHny 3amad MPAKTHYECKOTO XapakTepa OOYYaroUIHiics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTH  PEAlTbHBIX JKU3HEHHBIX CUTyalldil, MPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYUYEHHOTO pe3yJibTara.

Oco0eHHOCTh YyUeOHOr0 Kypca YriayOJEéHHOTO U3YyYCHHUS T€OMETPHH COCTOUT
B TOM, YTO 00y4Jaromuecs: He MPOCTO 3HAKOMATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEPEHHO OBajeBaloT UMH. CyIIECTBYIOIINE TEMBI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM ypOBHE, a 00yJaronuecs: mpruooOpeTaroT
YMEHUS, TMOMOTAIIINE WM YBEPEHHO MPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEIMETax, MPekK/e Bcero Gu3nke U nHHOpMaTHKe,
a Tak)Ke TIOJIb30BATHCS IOJYYCHHBIMH 3HAHUSMH TIPH PEHICHUU TPAKTUYCCKUX
3ajay.

CormacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercs yriyOn€HHBIM
yueOHbIi Kypc «I'eoMeTpus», KOTOPhIN BKIIFOYAET CIICTYIOITHE OCHOBHBIC Pa3/ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpYKHOCTHY,
«YetbipéxyronpHukmny», «[logoduey», « IneMeHTsl TpUroHOMETpUN», «ILmomaany, a
Takxke «MeTton koopauHaty, « Bekrope», «[IpeodpazoBanus MI0CKOCTH.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacoB: B 7
kiacce — 102 yaca (3 yaca B Heiento), B 8 kinacce — 102 yaca (3 yaca B Hezienio), B
9 knacce — 102 gaca (3 yaca B HEJIEIO).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcroprsi BO3HMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha NpsMou. M3mepeHue MHBI OTpe3Ka,
PACCTOSIHUE MEXIY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. M3MepeHune BeaW4YuH YIVIOB.
BeprukanbHble U cMexHbIE YIibl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrostnue ot Touku 1o npsMon. buccekrpuca yrna.

Jlomanas. Bunel nomansix. J[ninHa tomanoi. MHoroyronsHuku. [lepumerp
MHOT'OYyToJIbHUKA. [[OHATHE O BBIYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpenCTaBICHUS O PpaBEHCTBE (QUIYP, HX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmme nmoctpoeHus. MHCTpyMEHTHI 11l U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHMKOB: OCTPOYIOJIBHBIE, MNPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEZpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BbBICOTA
TPEYTOJIbHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBbldi M BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoicTBa. IlpusHak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O JIMHE JTJOMaHOM.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapasnensHbie npsimbie. CyMMa yIrjioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSMBIX, HICTOPUYECKUE CBEEHMS O nocrynare EBknnna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CymMMa yIJioB TpEyrojabHUKa. BHenHuEe yrisl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB. llepnennukyisip u
HakJIOHHas. CBOMCTBO MeAuaHbl MPSMOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronbHbIid TPEYroNbHUK ¢ YriaoM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH WU KpyTa: LEHTP,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloOIOXKeHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekymias K OKpyXHOCTH. OKpY’KHOCTb, BIIMCAaHHAas B
yroda. [IpocTeiiimme mocTpoeHUs ¢ MOMOIIBIO [IUPKYJIS U TUHENKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoOMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToudeK. ONnMcaHHas OKPYXHOCTb TPEYTOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKMX MECT TOUEK P PELICHUH F'€OMETPUYECKUX 3a1a4.

ITocTpoenus ¢ MOMOIIBLIO UPKYJIA U JHHEHKH

Ucropuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
34141 HA MIOCTPOEHUS, PEICHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KUIIACC

YeThIpEéXyroJibHUKU

[Tapannenorpamm, ero mnpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpamenus, eé
cBOMCTBA M npu3HaKu. [IpsmoyronpHas tpanenus. CpenHss TMHUS TPAIlCLHH.

CpenHsas nUHUSL TPEyroJibHUKa. MeToJ yABOEHUsI MEAUaHbl TPEYrOJIbHUKA.
Teopema o nepeceueHnu MeuaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O IMPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpaNbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyroabHUKOB, Kodhdunuent mnomodus. I[lpusHaku mnomoOus
TpeyrodbHUKoB. [IpuMeHeHue mMoao0usT MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 33/1a4.

ILiromans

[Tonstue o mmomanu. CBolcTBa TMIIOMEAAEH TEOMETPUUYECKUX (PUTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOIbHUKA, MapauieiorpaMma, pomoa u
Tpanenuu. [Lnomanu nogoOHeIX Guryp. OTHOIIEHHE IIOIIAIEH TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. I[lpumenenne teopemsl I[ludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia MNPsIMOYTOJIbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue ¢GyHkiuu yriaoB B 30° 45° u 60°.
[IponnopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKHU, CBA3AHHbIE C OKPYKHOCTBIO



BnucanHble W LEHTpPaJbHBIE YIJbl, YTOJd MEXAY KacaTelIbHOW M XOpPIOH.
VYriel MeXIQy XOpAaMH M CEKyIIMMH. BIUCaHHBIE W ONUCAaHHBIE OKPYKHOCTHU
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
YEThIPEXYTOJbHUKA. B3auMHOE pacnoyiokeHHe [BYX OKpyxkHoctel. Kacanue
okpyx)HocTei. O01Iue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yrinoB or 0° mo 180°. OcHoOBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMynbl  npuBeneHus.  Pemenue
TPEYTrOJIbHUKOB. TeopeMa KOCMHYCOB M TEopeMa CHHYCOB. PeleHune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenune 3ama4 reoMeTprU4ECKONM ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna [epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IPOMU3BEIECHHH OTPE3KOB CEKYILMX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBnsl 1 Menenas. [loHsiTHE O TOMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NPAMOW Ha TJIOCKOCTU. YTJIOBOW KOA(M(OUIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbICH. [lapamienbHOCTh W NEPHEHAMKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxaeHue I1epeceyeHuid OKpPYXKHOCTEN W
NpsMBIX B KoopauHaTax. PopMyra paccTOSIHUS OT TOYKU A0 Ipsimoit. Ilnomans
napajieiorpaMma B KOOpJAWHATaX, MOHSATHE 00 OPUEHTUPOBAHHOW IUIOMIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYTOJIbHUKA U NapajiesiorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CIIOKEHME M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKeE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ NPOU3BENCHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKECHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKAJSPHOTO IPOU3BEACHUS.
CkansipHO€  TPOW3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEeHuEe CKaIIpHOro



IIPOU3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJMH W yIioB. Pemenwue
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroJdpHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHUE JUIMH Iyr OKpyskHoctei. Ilmomane kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeneHrs 00 M3MEPEHUH ITMHBI OKPYKHOCTH U
IJIOIIAIA KPYyTa.

JIBMKeHMS MJIOCKOCTH

[lenTpanpHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO (uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIBIType, apxurekrype. Kommosunumn
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHne B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IIKOJBbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTH4YEeCKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTIO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HaBbIKaMH MCCIIEI0BATEIbCKON ACSITEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



TOTOBHOCTBIO TNPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW JJIs1 PELICHUsS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM B MMyTEeH MX pelieHuUs;

8) ajanTanum K M3MEHAKINUMCH YCJIOBHSAM COUUAIBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTBITA JIPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaxX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYJISTUBHBIMU JECHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIacCHU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIpUHUMATh,  (GOpPMYyIHMpPOBaTbH U  MPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue JeiCTBUSL:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dbopMynupoBaTh  BOINPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpoOIieMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOE, (pOpMUpOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIINIO, MHCHHUE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIENOBAHMS, OKCIEpPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTh MOJTYYCHHBIX PE3YJIBTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPENTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH WHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelaemMsbie 3a/1a4M CXeMaMu, 1uarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIMSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJIeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHbIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YyJIbTAThl PEIICHUS 3a/layu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHUH Y4eOHBIX MATEMAaTHYECKUX 3ajad, MPUHUMATH IIENb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyHMHoBBIX Gopmax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBbIE IITYpPMb» W UWHBIE);, BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENILHO COCTABJIAThH IJIaH, aJTOPUTM pEIIeHHs 3adadd (WId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTara
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEM;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
PE3YJIbTATHL:

Pacno3HaBaTh HM3y4€HHbIE TIE€OMETPUYECKHE (UIYpbI, OIpEeneisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TI'€OMETpPUYECKHE (UTYPBI, BBIIOJIHATH
YEpPTEkKU MO YCIOBUIO 3anadd. M3mepsATh JNMHEHWHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp NPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IPEIMETOB B
pealbHOM KU3HHU, pa3MEpoOB MPUPOJHBIX OOBEKTOB. Pa3nuuaTh pa3Mepbl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd TMPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, WCIOJIb30BAThH
IPU3HAKU ¥ CBOMCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUSA C HUCIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUUYECKUX 3aa4.

Omnpenensts napajjiebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe napayieJIbHOCTh NPSMBIX C OMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTOU MPSIMOM.

PemaTe 3a1auun Ha KjeT4yaTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYCHUS
yIJIOB B TEOMETPUYECKHMX 3aJadyax C MCIOIb30BaHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXIEHUE YIJIOB.

Bnanete monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensts
OHMCCEKTPHUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK FT€OMETPHUUECKHE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
J0KA3aTeJIbCTBE T€OMETPUUECKUX YTBEPKIACHUN U IIPU PEILICHUU 3a]1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH WM KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTs MOHATHEM ONMMCAHHON OKOJIO TPEYTroJIbHUKA OKPY>KHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTelbHOM K OKPY>KHOCTH, IMOJIb30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3pIBaTh PAaBEHCTBO OTPE3KOB KACATEIIBHBIX K OKPY>KHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATh NPOCTEHIINE TEOMETPUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koHmy oOyueHus B 8 Kkiacce oOydaromuidcs TMOJYYUT CJEAYIOLIUE
peIMEeTHbIE PE3yJIbTaThI:

Pacrio3naBaTh OCHOBHBIC€ BHIBI YETHIPEXYTOJNBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMAH TPEYToJbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYeckuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopeMy O IPOMOPLUUOHATBHBIX OTPE3KaX, MPUMEHATh UX AJI PELICHUs
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh II€HTpabHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh MX
CBOWMCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TOA00WS TPEYTrOJIBHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYroJbHUKOB. VIMETh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no00us TPEYroJIbHUKOB TIPU PEIICHHH TeOMEeTpUYecKuX 3amad. [lokaspiBaTh U
IPUMEHATH OTHOLLEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MomooMe B MPaKTUUECKHUX 33auax.

BeiBonuTte W ucnonp3oBaTh mpocTeiimue  GopMmynsl A IUIOLIAAU
TPEyrojbHUKA, NapaieorpaMma, poMoa 1 Tpanenuu. Beraucinare (pasnuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAAM MHOTOYIOJBHBIX (UTYp
(monB3ysich, TNI€ HEOOXOAUMO, KaJIbKYJISITOPOM). 3HaThb OTHOIICHHE IUIOLIaAeH



NoJIOOHBIX (UTYp U MPUMEHSATh MPHU peHIeHHH 3aAad. [IpUMeHATh ModydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpaKkTU4YeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENATh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIVIA, YIJA MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K koHIty oOyueHus B 9 kj1acce oOy4aromuiics MOJTyYuT CAeAyIoUre MpeIMETHbIC
pE3yJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MIOMOIIBI0 PA3IMYHBIC DSJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJIbHUKA («peIIecHue
MPSMOYTOJBHBIX TPEYTOJIBHUKOBY ). HaXoauTh (C TOMOIIBIO KaIbKYJISITOpA) NJIUHBI
W yTJIbI J1J1s1 HeTAOJIMUHBIX 3HAUYCHUI.

[Tonp3oBaThCs GpopMysiaMHu TPUBEICHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUJII HAXOXJAEHHUS COOTHOIICHUM MEXIAY TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMM.

Jloka3piBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHSTHh WX JJIs
HaXO0XXJICHUS Pa3IMYHBIX JIEMEHTOB TPEYTrOJIbHUKA («PEIIEHHUE TPEYTOJLHUKOBY),
MPU PEIIEHUHA TEOMETPUUYECKUX 3anad. [[puMeHsTh MNOJIydeHHBbIE 3HAHUS TPHU
PEILIECHUM TTPAKTUYECKUX 3a]1a4.

[IpuMEHATH TPUTOHOMETPHIO B 3aJ]a4aX HA HAXOXKJICHUE IUIOIIA N, BBIBOAUTD
U BJIQJACTh TPUTOHOMETPUYECKUMHU (OopMyJIaMH ISl TUIONIAAU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tparneuuu, BEIBOAUTh U IpUMEHATh hopmyity ['epoHa u
dbopmyIty JUIs TUIOIIAIN BBITYKJIOTO YeTHIPEXYTOIbHUKA.

Nmersr mnpencraBiieHUE O TOMOTETHHM, TPUMEHATh B MNPAKTHYECKUX
CUTYyalLUsIX.

Hcnonb3oBath Teopemsl UeBrl 1 MeHenas npu pelieHuu 3ajay.

Hcnonb3oBaTh TEOpEeMbl O BIHMCAHHBIX YTIIAX, yIJIaX MEXKAY XOpAaMu
(CeKylIMMH) U yIJie MEXAY KacaTeIbHON U XOPJIOM MPU PEIICHUU T€OMETPUUYECKUX
3aga4. /loka3plBaTh U NPUMEHSTH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBAIPAaTe KACATEIbHOM.

Brnanerp moHATHEM KOOpPJAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHUEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSAMH YTJ0BOTO KoddduimeHta u
CBOOOJHOTO YJIieHAa, MOHUMATh WX TEOMETPUYECKUU CMBICI M CBS3b YTIIOBOTO



KodpuImeHTa ¢ BO3pacTaHWEeM U YOBIBaHMEM JHHEWMHON (QYHKIMH. YMETh
pemaTts METOAOM KOOPAMHAT 33Ja4M, CBS3aHHBIE C NapPAUICIBHOCTBIO H
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECECUCHHS.

BeIBOIUTP M BIAaNETh YpPAaBHEHHEM OKpPYXHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUUM OKPYKHOCTEM M MNpsMbIX. Bianers
dbopMynaMu paccTOSTHUS OT TOYKHM 1O MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
FEOMETPUYECKUX U IIPAKTUYECKUX 3anad. [IpumeHArs Meron KoOpAWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHWCJO, BJIAJETh IpPaBUIaMH TPEYroJbHUKA M MapajulesIorpaMMa.
Biianers nNpakTUYECKUMU HMHTEPIPETALUAMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0XKEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

WNwmets npencrapiienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PackmaneiBaTh BEKTOpPbl CHJI € T[OMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOIICHUH. IIpUMEHATH IOJIydYeHHbIE 3HAaHWS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspPHOTO NPOM3BENECHUS BEKTOPOB, MOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HaTh IUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS
U €ro CBA3b C NPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHWs JUIMH W YTJ0B. PemaTe reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO npou3BeneHus. Vcnonp30BaTh CKaISpHOE MPOU3BEACHUE BEKTOPOB B
anredpandecknx U GU3NIECKUX 3a7avax.

Brnagete NOHATHSMHM NPAaBUIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUTMHBI TyTU OKPYKHOCTH M PAJUaHHOW MEPHI yTJIa, BBIYUCIIATH IUIOMAAb KpyTa U
ero yacted. [loHnmare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHUS MpU
pEelIeHUN TPAKTUYECKUX 3a]ad. 3HATh MCTOPUYECKHE CBEACHUS 00 H3MEPEHHH
JUTUHBI OKPYKHOCTH U IUIOLIAJU KPyTa.

HNmeTrs mpenctaBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIIMM TPOCTEHIINX IpeoOpa3oBaHuil. [IpuMeHATh ABMXKEHHUS IJIOCKOCTH
IIPU PEIIEHUU TEOMETPUYECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEAIBHOU KU3HU U NMPOBOJUTH COOTBETCTBYIOINE BHIYMCICHUS



C TPUMEHEHHEM IOA00Ms U TPUTOHOMETPUYECKUX (PyHKUMHA (TOJB3YSICh, THAE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acosB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m KoHTpoJbHbIe
NpOrpamMmbl Bceero o0pa3oBaTebHbIE PECYPChI
padoThI
Hauana reomerpuu. IIpocrenmme
reoMeTpruecKue (pUrypsl 1 UX CBOICTBA 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/78c146¢c4
I/I3Mep€HI/Ie FeOMCTpI/I‘IeCKI/IX BCJIIMYMH
bu6mmoreka [IOK
T 1 1
DEYTOILHHIH 9 https://m.edsoo.ru/78c146c4
[TapamnensnocTs. CymMa yrioB 15 1 bubnnoreka [JOK
MHOI'OyT'OJIbHUKA https://m.edsoo.ru/78c146¢c4
1T AMOVYTOJIBHBIC TPCYTI'OJIbHUKHN 7 BI/I6J'II/IOTCK3 HOK
pAMOY pey https://m.edsoo.ru/78c146c4
I'eomeTpryueckiie HEpaBeHCTBA 5 1 bubmiorexa LOK
p p https://m.edsoo.ru/78c146c4
OxpykHOCTE. [ 'eoMeTpuuecKkue MecTa
TO‘f)e}I]( IToctpoenust (;[?IOMO BbIO LIUPKYJIS 18 1 bubmiorexa LOK
T P HIbIO HHPKY https://m.edso00.ru/78c146c4
" JIMHCUKU
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 10 1 bu6nmoreka [JOK
3HAHUH https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne ni/mm KoHTpoJbHbIe
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
N bubnuorexa [{OK
! HerbipexyroeHHK 22 1 https://m.edsoo.ru/a5cb98eb
bubnunoreka LIOK
2 Monobue 16 ! https://m.edsoo.ru/a5ch98eb
bubnunoreka LIOK
3 Hromars 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nHauana 18 1 bubmmoreka [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/a5cb98eb
5 Vsl 1 4eTBIPEXYTOJIBHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs bu6nmorexa LIOK
6 - 10 1
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KUIIACC

KoauuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
bubnunoreka LIOK
! Peluierie TpeyrobuiKon 22 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 Tonobue TpeyromsHikos 12 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
3 Meton koopzuriar 10 L https://m.edsoo.ru/dddde230
bubnuoreka [{OK
4 Bexropet 20 L https://m.edsoo.ru/dddde230
bubnuoreka [{OK
> JLTHHA OKPYKHOCTH H ILIOIAAE KpYra 16 ! https://m.edsoo.ru/dddde230
bubnmorexa LIOK
6 JBHOKCHHS ILIOCKOCTH 10 https://m.edsoo.ru/dddde230
. [ToBTOpenue, 06061IeHNE, 12 1 bubnmnorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 6



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/ Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTtposbHbie padoTsl

Jdara nzydyenus

I/ICTOpI/IH BO3HUKHOBCHUSA U PA3BUTHA

1 1
reoOMETpUU

5 HavanbHbie nonsTusa reometpun. Touka, 1
npsiMasi, OTpE30K, JIyd

3 Hauansubie nouaTus reomerpun. Touka, 1
npsiMasi, OTpe30K, JIyd
[TonsiTHe 06 akcroMe, Teopeme,

4 JIOKa3aTeJIbCTBE, ONPEACIICHUH, 1
CBOICTBE, ITPU3HAKE
B3anmHOe pacnosioxkeHue TOYEK Ha

5 npsiMoil. MI3Mepenue JUIMHBI OTpe3Ka, 1
paccTositHue MEXIy TOUKaMu
B3anmHoOe pacnosioxkeHue TOYEK Ha

6 npsiMoil. MIaMepenue JUIMHbBI OTpe3Ka, 1
PacCTOSIHUE MEXIY TOUKaMU
B3aumHoe pacnonoxeHue Touek Ha

7 npsMoil. I3Mepenune JuIMHbI OTpe3Ka, 1
PacCTOSIHUE MEXITY TOUKaMU

8 [TonymnockocTs u yros. Buasl yrios. 1
N3mepenre BeTMUMH yTIIOB

9 [TonynnockocTs u yron. Buasl yrios. 1
W3mepenue BeIM4MH yIJIOB

10 [TonymnockocTs u yros. Buasl yrios. 1




I/I3MepeHHe BCJIMYHMH YTJIOB

BepTI/IKaJ'IBHI)Ie N CMC)HBIC YIJIBIL.

11 [TapamienbHble U EPIICHIUKYJIAPHBIE
psiMble
BepTukanbHble U CMEKHBIE YTJIBL.

12 [TapaienpHbIC U IEPIICHIUKYIISPHBIC
psIMbIe
BeprukanbHble U CMEKHBIE YTJIBL.

13 [TapanienpHble U NEPIIEHIUKYIISIPHBIE
psIMble
BeprukanbHbie U CMEKHBIE YTJIbL.

14 [TapamienbHble U NEPIICHIUKYIIIPHBIE
psIMble
BeprukanbHbie U CMEKHBIE YTJIbL.

15 [TapannenbHble U NEPIEHIUKYISIPHBIE
npsiMble

16 buccekrpuca yria

17 buccekrpuca yrna

18 buccexkrpuca yria

19 Jlomanas. Buael nomansix. [[nvnHa
JIOMaHOU

20 Jlomanas. Buasl tomansix. [[nnHa
JIOMaHOHN
MHoroyronsHuku. [lepumerp

21 MHOTrOyrojpHuKa. [IoHATHE O BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOIOYTOJIbBHUKaX

99 MHuoroyronsHuku. [lepumerp

MHOT'OYT'OJIbHHKA. IlonsTue o BBIITYKJIBIX




N HCBBIITYKJIbIX MHOI'OYT'OJIbHUKAX

23

24

25

Muoroyronasauku. [lepumetp
MHOTOyroJbHUKa. [[OHATHE O BBIMYKIBIX
Y HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX

Muoroyronasauku. [lepumetp
MHOTOYroJibHUKa. [loHATHE O BBITYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKaX

Mmuoroyroasauku. [lepumerp
MHOToyrojpHuka. [IoHaTHE 0 BBITYKIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

26

HNHCcTpyMeEHTHI 111 N3MEPEHUN U
MMOCTPOEHUI

27

28

29

NHCcTpyMeHTBI U1sl U3MEPEHUN U
MMOCTPOEHUI

KoHTtposnbHas pabdora o teme "Hauana
reomerpud. IIpocreiimue
reoMeTpuuecKue GUrypsl 1 Ux
cBoiicTBa. Mi3MepeHue reomeTpuaeckux
¢uryp"

Menunana, 6GuccekTpuca 1 BbICOTa
TPEYroJbHUKA

30

Menuana, GuCCeKTpuca U BbICOTa
TpeyrojabHUKa

31

32

PapencTBO TPECYTOJIbHUKOB

IIepBbIil 1 BTOpOM IPU3HAKKM PABEHCTBA
TPEYTOJIbHUKOB

33

IIepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYTOJIBHUKOB




[IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA

34
TPEYroJIbHUKOB

35 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTroJIbHUKOB

36 [lepBblii 1 BTOpOM MPU3HAKK PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOeApeHHBIE TPEYTOIBHUKU U UX
CBOICTBa

38 PaBHOOEIpEHHBIE TPEYTOIBHUKU U UX
CBOMCTBA

39 PaBHOOeApeHHbIE TPEYTOJIBHUKU U UX
CBOICTBa

40 [Tpu3Hak paBHOOEIPEHHOTO
TpeyrojbHUKa

a1 [Tpu3Hak paBHOOEIPEHHOTO
TPEYTOJIbHUKA

42 Tperuil npu3HaK paBeHCTBA
TPEYroJIbHUKOB

43 Tpernil npu3HaK paBeHCTBA
TPEYTOJIBHUKOB

44 Tperuil npu3HaK paBeHCTBA
TPEYTOJIBHUKOB
Durypsl ¢ 0CEBON CUMMETPUEN.

45 [Ipumepbl cHMMETpHUH B OKPYIKaIOLIEM
Mupe
@urypsl ¢ 0CEBON CUMMETPHUEN.

46 [Ipumepbl cHMMETPHUH B OKPYIKaIOILIEM

MUpE




KonTtponbHast pabota o Teme

47 "TpeyroabHUKH" 1

48 [MapannenbHOCTD TPSMBIX 1

49 CBoiicTBa M NpU3HAKHU MapaUIeIbHbIX 1
HPSAMBIX

50 CBoiicTBa U MPU3HAKH MAPaAJUIETHHBIX 1
IPSMBIX

51 CBoiicTBa U NpU3HAKHU MapajlIeIbHbIX 1
TPSIMBIX

59 CBoiicTBa U NpU3HAKHU MapajuIeIbHbIX 1
HPSMBIX

53 CBoiicTBa M IPU3HAKHU MAPAJUICTHHBIX 1
TPSIMBIX

54 CBoiicTBa U NpU3HAKHU MapajlIeIbHbIX 1
TPSIMBIX

55 CyMMa yIIIoB TpeyroibHHUKa 1

56 CyMMa yTIIOB TPEyTOJIbHAKA 1

57 Brewnue yribsl TpeyrojipHuKa 1

58 Bremnue yrisl TpeyrojibHHUKa 1
CyMMa BHYTPEHHHUX YIJIOB

59 MHOTOYI'OJIbHUKA ¥ CYMMa BHEIIHHUX 1
YTJI0B BBIITYKJIOI'O MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHX YTJIOB

60 MHOTOYI'OJIbHUKA U CyMMa BHEIIHUX 1
YTJI0B BBITYKJIOI'O MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHX YTJIOB

61 MHOTOYTOJIFHIKA H CyMMa BHEIITHIX 1

YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHHKA




KonTtponbHast pabota o Teme

62 "[TapamtensHocTh. CyMMa yTiIoB
MHOT'OYyTOJIbHUKA"

63 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX
TPEYTOJIHLHUKOB

64 [Tpu3Haky paBeHCTBA MPSIMOYTOIbHBIX
TPEYroJbHUKOB

65 [leprieHauKyISIp ¥ HAKIOHHAS
CBOWCTBO MeIMAHBI MTPSIMOYTOJIBHOTO

66 TPEYTrOJIbHUKA, IIPOBEAEHHOMN K
THIIOTEHY3e
CBOICTBO MeIMaHBI MPSMOYTOJIBHOTO

67 TPeyrojbHUKa, MPOBEAEHHOMN K
THIIOTEHY3e

68 [TpsIMOYTONBHBIN TPEYTOIBHUK C YTIOM
B 30 rpagycoB

69 [IpsAMOYTOIBHBIN TPEYTONBHUK C YTIIOM
B 30 rpamycoB

70 COOTHOIIIEHHS MEXIy CTOPOHAMU U
yTJIaMH TPEYTOJIbHUKA

7 COOTHOIIIEHHS MEXIYy CTOPOHAMHU U
yTaamMH TpeyroJbHUKA

79 HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO 0 JyiHE JJOMaHOH
HepaBeHCcTBO Mexk 1y MEepIEeHINKYIIPOM

73 Y HaKJIOHHOM. PaccTosiHMe OT TOUKH 10
IpSAMOi

74 KonTponbHas pabora no Temam




"IIpsiMmOyTObHBIE TPEYTOJIBHUKH ",
"I"'eomeTpuueckue HepaBeHCTBA"

OKpy’KHOCTb, XOpABbI U IUAMETPHI, UX

75 .
CBOICTBa

76 Ovay}KHOCTB, XOpABI U INaMETPBhI, UX
CBOICTBA
B3anmHOE pacnosioxKeHUe OKPYKHOCTH

77 u npamoii. KacarenpHas u cekymias K
OKPYXHOCTHU
B3anmHOE pacnoyioxKeHUE OKPYKHOCTH

78 u npsamoil. KacarensHas u cexymas K
OKPYXHOCTHU
B3aumHOe pacnosnoxkeHue OKpy>KHOCTH

79 u npsamoil. KacarensHas u cexymas K
OKPYXHOCTHU

80 OKpy’KHOCTb, BIUCAHHAs B yroJl

81 OKpy’KHOCTb, BIIUCAHHAs B yroJl
[TonsiTHE O TEOMETPUUECKOM MECTE

82 Touek. [Ipumepbl reoMeTpU4ECKUX MECT
TOYEK Ha IJIIOCKOCTH
[ToHsiTHE O TEOMETPUUECKOM MECTE

83 Touek. [IpumMepbl reoMeTpU4ECKUX MECT
TOYEK Ha IJIOCKOCTH

84 OnucanHasi OKpY>KHOCTb TPEYTOJIbHUKA,
€€ LEHTp

85 OnucaHHasi OKpY>KHOCTb TPEYTOJIbHUKA,
€€ EHTp

86 MeTto1 reoMETPUYECKUX MECT TOUYEK IIPU




PCHICHUU I'COMCTPUYICCKUX 3a1a4

87

88

MeTOI[ IreOMETPHUYCCKUX MECT TOYCK IIPHU
PCHICHUU I'COMCTPUICCKUX 3a1a4d

MGTOI[ IreOMETPHUYCCKUX MECT TOYECK IIPpU
PEHICHUH I'€COMETPUUCCKUX 3a1a4

89

MeTOI[ reoOMCTPHUICCKUX MECT TOYCK IIPHU
PCIICHUU I'COMCTPUYICCKUX 3a1a4d

90

91

92

93

O6ocHOBaHUS MPOCTEHUIITNX
MMOCTPOEHUM, ATaIlbl 3a1a4X Ha
IIOCTPOEHHUS, PELLIEHHUE 33/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOUN

O6ocHOBaHUS MPOCTEHUIITNX
MOCTPOCHUM, ITAIIbI 33141 HA
IIOCTPOEHUS, PELLIEHUE 33/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN

KonrtponbHas padora no reme
"Okpy>xHOCTb. ['eOMeTpHueckne mecta
Touek. [locTpoenus ¢ nomoubo
LHUPKYJIS ¥ JIMHEHKH"

[ToBTOopenue u o6061meHue. Pemenue
3a[a4, WUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

94

[ToBTOpenue u 0600mIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOLIUX CBA3H MEKIY
pa3IMYHBIMHA TEMaMH Kypca

95

[ToBTOpenne u 0600mIeHNE. Permenue
3aJ1a4, WLTIOCTPUPYIOIIHX CBSA3H MEXKTY
pa3sIUYHBIMU TEMaMH Kypca




[ToBropenue u 0600mmenue. Pemenune
96 3a/1a4, WITFOCTPUPYIOIINX CBSA3U MEXKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBropenue u 0600mmenue. Pemenune
97 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3H MEKITY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 00600IIeHNE. Permenune
98 3a[a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpeHue u 00600IIeHNE. Permenue
99 3aJ1a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3InYHBIMH TEMaMHU Kypca

[ToBTOpenue u 0000meHNe. Penenue
100 3a/1a4, WJUTIOCTPUPYIOLIUX CBA3H MEKIY
pa3InYHBIMH TEMaMHU Kypca

101 Hroroas xouTpoapHas pabora

[ToBTOopenue u o6061meHue. Pemmenue
102 3a/1a4, WJUTIOCTPUPYIOLIUX CBA3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KUIACC

KoanyecTBo 4acoB

Ne ni/m Tema YpoKa KO]—[TP()J]},]-[])]e I{aTa N3y4YeHUsI
Beero padoTsbI

1 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOICTBa

5 [Tapannenorpamm, ero npu3Haku U 1
CBOICTBa

3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA

4 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOICTBa

5 [Tapamnenorpamm, ero npu3Haku u 1
CBOICTBa

6 [IpssmoyronbHUK, poMO, KBaJpat, ux 1
MIPU3HAKU U CBOWCTBA

7 [IpsimoyronbHUK, poMO, KBaJpat, ux 1
MIPU3HAKU U CBOWCTBA

3 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA

9 [IpsimoyronbHUK, poMO, KBaJpat, ux 1
MIPU3HAKU U CBOMCTBA

10 CpenHsist TMHUS TpEyTroJIbHUKA

11 CpenHsist TMHUSA TpEyTroJIbHUKA

12 Tpanenus. PaBHoOenpeHHas Tpamnenus, eé 1

CBOMCTBA U IIPU3HAKU




Tpanenus. PaBaoOenpenHas Tparmemnus, eé

13 . 1
CBOMWCTBA U IPU3HAKU

14 [IpssMmoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpaneun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema o MpONOPIIMOHATIFHBIX OTPE3KaX 1

19 TeopeMa o0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroJibHUKa 1

21 LlenTpanbHO-CHMMETPUYHBIE (DUTYPBI 1

99 KonTponbhas padota no teme 1
"UeThIpEXyrolbHUKN"

93 [TomoOue TpeyronbHUKOB, KO HHUITHESHT 1
1o100ust

24 ITonoGue TpeyronbHUKOB, KOAPHUIMEHT 1
noo0us

25 [Ipu3naku mo1o0ust TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroNbHUKOB 1

27 [Ipu3naku mo100Us TPEYroIbHUKOB 1

28 [Tpu3Haku mo100us TPEYroNbHUKOB 1

29 [Ipu3naku mo100Us TPEYroJIbHUKOB 1

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

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

39 [TpumeneHne mo00us IPH PeTICHUH 1
MPAaKTUYECKHX 3a/1a9

33 [TpumeneHne o 00U PH pelIeHUH 1




IMPAKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue nogo0us Npu pereHuH
IIPAKTUYECKHX 3a/1a4

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

37 BBenenue noHaTus npeodpazoBaHus
no100us 1 moT00HBIX puUryp

38 Kontponbnas padota nmo teme "[lomooue"

39 [Tonstue nnowmaau. CpolicTBa IIoOIMAeH
reOMETPHUECKUX QUTYD

40 ITonstue mromanu. CBolcTBa ILIOIAAEH
reoMeTpHuecKuX Guryp

41 [Tonstue nnomaau. ColicTBa MIomaaeH
reoMeTpHUecKuX Quryp
[Tpocreitmme GopMybl 118 IIIOMIAANA

42 TpeyTobHUKA, TTapajuiejorpaMmma, pomoa
U Tpanenuu
ITpocreiime hopMyIbl A MIIOLMIAIN

43 TpeyroJIbHUKA, NapajuiesorpaMmma, pomoa
U Tpanenuu
[Tpocreiiue hopMybl A IIIOMAN

44 TpEyToJIbHUKA, NapajuiesorpaMmma, pomoa
U Tpamneuuu
[Tpocreitmme GopMybl 1JIs TUTOIIAINA

45 TpEyToJIbHUKA, NapajuiesorpaMmma, pomoa

U Tpaneuunu




[Ipocreiimme hopmybl s TUTOIIA A

46 TpeyroibHUKA, TapajuiejorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme Gopmybl s TUTOIIA TN

47 TpEeyroJbHUKA, apaienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme GopMyIIbl AJIs IO INA

48 TPEYroJbHUKA, apaieorpaMma, pomoa 1
1 Tparenuu
[Ipocreiimme hopmMynbl A TUIOMIATU

49 TpeyrojbHUKa, MapaienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme hopmMynbl A TUIOMIATU

50 TpeyrojbHUKa, MapaiienorpaMmma, pomoa 1
U Tpareuuu

51 [Tnomanu mogoOHbBIX Guryp 1

52 [Tnomanu nonobHbIX puryp 1

53 [Tnomanu mogoOHBIX puryp 1

54 KonTponbHas pabora mo teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNY TPAKTHYECKUX 3314

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNN MPAKTHYECKUX 3a1a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKUX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenue Teopems [Iudaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbBIE OTPE3KU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

63 IIponoprroHanbHbIE OTPE3KU B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC

67 OCTpPOTO yTJIa MPSIMOYTOIBEHOTO
TPEyToJIbHUKA
CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC

68 OCTPOTrO yTiia MPSIMOYTOJIBHOTO
TPEyToJIbHUKA
CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC

69 OCTPOTrO yTjla NPSIMOYTOJIBHOTO
TpeyroJibHUKa

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

71 Tpuronomerpuueckue GyHKIUHU YIIIOB B
30°, 45°u 60°

72 KonrtponsHas pabora o teme "Teopema




[Tudaropa u Havyana Tpuronomerpun"

73 Brnucannbie v IEHTpaIbHBIC YTIIbI 1

74 BrucanHble ¥ IEHTpaIbHBIE YIUIbI 1

75 BrnucanHble ¥ LIEHTpaIbHBIE YIUIbI 1

76 Brnucannbie v IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTenbHON U XOpJaon 1

78 VYroa Mexay KacaTeJIbHOW U XOPI01 1

79 VYTIIbI MEXKIY XOPJIaMU U CEKYIITUMU 1

80 VYTrubl MeXAY XOpJaMU U CEKYLIUMU 1

81 BrircaHHbIC U OTIMCAaHHBIC 1
YEeTBIPEXYTOILHUKH

82 Brnucannble u onrcaHHbIe 1
YEeTBIPEXYTOJILHUKH

83 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa ¥ MPU3HAKK BIHCAHHOTO 1
YEeThIPEXYTOJIbHUKA

85 CBoiicTBa ¥ MPU3HAKK BIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

87 B3anmHoe pacnionoxkeHue AByx 1
OKpYKHOCTEN

88 B3aumHoe pacnonoxeHne IByx 1
OKPYKHOCTEH

89 Kacanne okpyxHOCTEHN

90 Kacanme oxpyxHOCTEH




91

OOmme KacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponbnas pabota mo Teme "Yriasl u
YeTHIPEXYTONBHUKY, CBSI3aHHBIE C
OKPYHOCTBIO"

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOLIUX CBA3H MEXITY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenue
3aj]1a4, HJUTFOCTPUPYIOIUX CBSI3U MEXTY
pa3IMYHBIME TEMaMH Kypca

95

[ToBTropenue u o6o0meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

97

98

99

IToBTropenue u o6o0mmeHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca
IToBropenue u o6o0mmenue. Pemenue
3a1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca
IToBropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue u o6obmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEXKITY




pa3IMYHBIMU TEMaMU Kypca

101 HroroBas koHTpobHAs paboTa 1
[ToBropenue u o6o0mmenue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOUTUX CBSI3H MEKTY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KUIIACC

KoanyecTBo 4acoB

Ne ni/m Tema YpoKa KO]—[TP()J]},]-[])]e I{aTa N3y4YeHUsI
Bcero
padoTsbI

1 CuHyc, KOCHHYC, TaHTEeHC yriioB oT 0 10 1
180°

5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXKIECTBO

3 ®opMyIIbl TPUBEICHUS

4 DopMyITbI TPUBEACHUS

5 Pemenne tpeyronbaukoB. Teopema 1
KOCHHYCOB

6 Pemenne tpeyronbaukoB. Teopema 1
KOCHHYCOB

7 Teopema cuHycoB

8 Teopema cuHycOB
Pemenne npakTuyeckux 3aaad ¢

9 MCIOJIb30BaHHUEM TEOPEMbl KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npakTuyeckux 3auad ¢

10 WCIIO0JIb30BAaHUEM T€OPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢

11 HCIIO0JIb30BAaHUEM T€OPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB

12 Pemenue npakTuyeckux 3aaay ¢ 1

HCIIOJIb30BAHHUEM TCOPEMBI KOCUHYCOB U




TCOPCMbI CHHYCOB

Tpuronomerpuyeckue GopMyJIbl JIst

13 TUIONIA/IA TPEYTOIbHHKA,
napajuiesorpaMma
Tpuronomerpuyeckue GopMyJIbl JIst

14 TJIOIIAIA TPEYTOJIbHHKA,
napajuiesiorpaMma
Tpuronomerpuyeckue GoOpMyIbl IS

15 TUIOLIA/IA TPEYTOIbHHKA,
napajuieniorpaMma
Tpuronomerpuyeckue GOPMYIIbI IS

16 TUIONIA/IA TPEYTOIbHHKA,
napajuieniorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopM}:na TUTONIA/IN BBIMYKIJIOTO
YeThIPEXYTOJIbHUKA

21 @opMyia IUIOIIAIN BBITYKIIOTO
YEeTBIPEXYTOJLHUKA

99 KonrtponbHas padota no reme "Perienue
TPEYroJbHUKOB"

93 Xopbl 1 TO00HBIE TPEYTOJILHUKH B
OKPYHOCTH

24 Teopema o mpou3BeIEHUH OTPE3KOB XOP/T

25 TeopeMa 0 IpoU3BEAEHUU OTPE3KOB XOP

26 Teopemsbl 0 TPOU3BEACHUN OTPE3KOB

CEeKyLIUX




TeopeMbl 0 IPOU3BEICHUN OTPE3KOB

27 1
CEeKYLINX

28 Teopema o kBagpare KacaTeabHON 1

29 Teopema o kBazipaTe KacaTeabHON 1

30 Teopemsr UeBbl 1 Menenas 1

31 Teopembr UeBbl 1 MeHemast 1

32 Teopemsr UeBbl 1 Menenas 1

33 [TonsiTue o romoteTun 1

34 Konrtponsnas padora no reme "[lomodue 1
TPEYroJbHUKOB"
VYpaBHeHHEe NPSIMOl Ha TNIOCKOCTH.

35 YrinoBoii ko3 GUIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPHUIECKUI CMBICTT
VYpaBHeHHE NPSIMOIl Ha TIOCKOCTH.

36 VYrnoBoii koahGuireHT 1 cBOOOTHBIH 1
YJIeH, UX T€OMETPUUECKUIN CMBICIT

37 [TapannenbHOCT M MEPIEHAUKYISPHOCTh 1
NPSMBIX (Yepe3 yriioBoi Ko PHUIHEHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 HaxoxeHue nepece4yeHui OKpyKHOCTEM 1
U IPSAMBIX B KOOpAMHATAX

40 HaxoxieHne nepece4eHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPAMHATAX

41 dopMyna pacCTOSTHAS OT TOYKH J10 1
TPSIMOA

42 [Tnomans napawuienorpamma B 1

KOOpJAuHAaTax, MOHATHUC 00




OPUEHTUPOBAHHON IIOIIAIN

HpI/IMeHCHI/Ie METOJa KOOpAUHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPUUYECKUX 3a/1a4ax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BekTopsl Ha III0CKOCTH
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA U
napajuiesorpaMma
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 MpaBUJIa TPEYTOJIbHUKA U
napajuieniorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BBIYNTaHUE BEKTOPOB,

50 YMHOXEHHUE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CrnoxeHre 1 BBIYATAaHHE BEKTOPOB,

o1 YMHOXEHHE BEKTOpa Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHne BEeKTOPOB B (PU3HKE, IICHTP
macc

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

54 [TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BeKTOpPOB 110 0azucy

55 [TonsTre o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BeKTOpOB 1o 0aszucy

CkanspHoe Mpou3BeIeHnEe BEKTOPOB,

56 Te€OMETPHUECKUI CMBICIT U BHIPA)KEHHUE B
JIeKapTOBBIX KOOPAWHATAX

57 JAucTpuOyTUBHOCTD CKAJIIPHOTO
IIPOU3BECHUS

58 CkansipHoe MpOU3BEICHUE U
IIPOELIMPOBAHUE

59 [TpuMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB IS HAXOXKJICHHS JUTUH U YTIIOB

50 [IpumMeHeHMe CKalIIpHOro IPOU3BEACHUS
BEKTOPOB ISl HAX0XKJICHUS JUIUH U YIJIO0B

61 [TpuMeHeHHne CKAIAPHOTO POU3BEACHUS
BEKTOPOB TSI HAXOXKJICHHS JUTUH U yTIIOB

62 Pemenue reoMmeTpuueckux 3agad ¢
MTOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemienue reoMeTpudeckux 3aaad ¢
IIOMOUIBIO CKAJISIPHOTO MPOU3BEACHUS

64 KonTponbnas padora no teme "Bektopst"”

65 [IpaBuUIBHBIE MHOTOYTOJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB

66 IIpaBUIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX JIEMEHTOB

67 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHHE UX DJIEMEHTOB

68 IIpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX JIEMEHTOB

69 Yucno T v IMHA OKPYKHOCTH




70 Ywcrno T ¥ IIMHA OKPYIKHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUIvHa Ayru OKpY>KHOCTH 1

73 Panuannas mepa yria 1

74 Pannannas mepa yria 1

75 [lmomaae kpyra u €ro 3J€MEHTOB 1
(cexTopa u cermeHTa)

76 [Tnomans Kpyra u €ro 3JeMEHTOB 1
(cexTopa 1 cerMeHTa)

o [lmomaae kpyra u €ro 3J€MEHTOB 1
(cexTopa 1 cerMeHTa)

78 Brranciienue nepuMeTpoB | IUIOMIAEH 1
¢buryp, BKIFOYAIONINX 3JIEMEHTHI KpyTa

79 Beruuciienue nepuMeTpoB | IJIONIA/ICH 1
¢buryp, BKIIOYAIOIIMX 3JIEMEHTHI Kpyra

80 KonTponbhas no reme "/{nuna 1
OKpPY’KHOCTH M ILIOIAaAb Kpyra"

81 LlenTpanpHasi cCHMMETpHS 1

82 IleHTpasibHO-CUMMETPHUHBIE (GUTYPHI 1

83 [Tooport 1

84 OceBas cummerpus 1
[ToBTOpenue u o6obmeHne. Pemenue

85 3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEXKITY 1
pa3IMYHBIMHU TEMaMH Kypca

86 durypsl, SI/IMMCTpI/I‘{HBIe OTHOCHUTEIJIBHO 1
HEKOTOPOH ocH

87 [TapannenpHbIil IepeHoC 1




88

TlonsaTHne OBUXKEHUS U €r0 CBOMCTBA

89

90

PaBencTBo duryp

[IposiBeHUs: CUMMETPUU B IPUPO/IE,
YKUBOIIUCH, CKYJIBITYpE, apXUTEKTYype

91

92

93

Kommno3umuu asuxenuit (mpocreime
IIPUMEPHI)

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4, WTIOCTPUPYIOLINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenne
3aj]1a4, HJUTFOCTPUPYIOIUX CBSI3U MEXTY
pa3IMYHBIME TEMaMH Kypca

94

[ToBropenue u o6o0meHue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKITY
Pa3IMYHBIMU TEMaMHU Kypca

95

96

97

98

[ToBTOpenue u obod1eHue. Peenne
3a7a4, WJUTIOCTPHUPYIOIINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u o6obmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca

99

[ToBTOpenue u o6obmeHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY
pa3IUYHBIMM TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue

100 3aJ1a4, WUTIOCTPUPYIOLINX CBSA3H MEXKITY 1
pa3IUYHBIMU TEMaMHU Kypca
101 HroroBas koHTpobHas paboTa 1
[ToBrOopenue u o6o0mmenue. Pemenue
102 3aJ1a4, WTIOCTPUPYIOLIUX CBSA3H MEXKIY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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