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MNOACHUTEJIBHAS 3AIIMCKA

['eomeTpus Kak OJWMH M3 OCHOBHBIX pa3/ENOB IIKOJbHOM MaTEeMaTHKH,
UMEIOIINI CBOEH I1eNIbl0 00€CIIeYnTh U3YYCHHE CBOMCTB M pa3MepoB (Quryp, ux
OTHOIIEHWH ¥ B3aUMHOE pACIIOJIOKEHHUE, OINUpAeTCs Ha  JIOTUYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. [I|eHHOCTh M3y4eHHUs T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, UTO OOYyYarOUIUHCS YUYUTCA MPOBOJIUTD
JI0Ka3aTeNbHbBIE PACCYKICHUS, CTPOUTD JIOTHYECKHUE YMO3AKIIOUEHUS, JOKa3bIBaTh
UCTUHHBIC YTBEPKJICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJieHus «OT TMPOTUBHOTIO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBath o0patHbie yTBepKIaeHUs. Ocoboe 3HaueHue JoKazaTellbHas
JVHUSI UMEET IS yTITyOJIEHHOTO U3yYeHUSI MAaTEMAaTHUKH.

Llenpro u3yueHus: TEOMETPUM SBISICTCS] HCIIONB30BaHUE €€ KaK MHCTPYMEHTa
IIpU pEUICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a7a4, BCTPEUYAIOIINXCS
B peanbHOM ku3HM. OOyyarommuiicss JOJDKEH HAYYUThCS  ONPEACINATH
IE€OMETPUUYECKYIO0 (UTYpPY, OIUCHIBATh CIOBAMM YEpPTEX WM PUCYHOK, HAUTH
IIONIalb  3€MENBHOIO0  y4acTKa, pacCUMThiBaTh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO KabOeysi uiau TpeOyemble pa3mephbl Trapaxka s aBTOMOOUJIS.
OTOMY COOTBETCTBYET BTOpas, BHIUMCIHUTEIbHAS JIMHUS B W3YYCHUHU TC€OMETPHH.
[Tpu pemieHun 3agad MPaKTUYECKOTO XapaKTepa OOyYarOLIUICS YYUTCS CTPOUTH
MaTEeMaTUYECKUE MOJENIM pPEATbHbIX JKU3HEHHBIX CUTyalUd, MPOBOAUTH
BBIUMCJICHHSI U OIICHUBATDH aJIeKBATHOCTD MOJyUYEHHOTO Pe3ysbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca yriayOJEHHOTO U3yYEHUS Te€OMETPUU COCTOUT
B TOM, YTO OOydaromuyecs: He MPOCTO 3HAKOMSATCS C ONPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBaJeBaloT UMH. CyIlecTBYIOIIME TEMbl MPOrpaMMbl 0a30BOT0 Kypca
reOMETPUH U3ydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaromuecs mpuoopeTaroT
YMEHHMsI, TIOMOTAIOIIME WM YBEPEHHO NPUMEHATH CBOM 3HAHUSA HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETaX, MPEexkae Bcero pu3nke u nHHoOpMaTuke,
a TaK)Ke IO0JIb30BAaThCs MOJTYYEHHBIMU 3HAHUSMU IPH PEUICHUH MPaKTUYECKUX
3ajad.

CornacHo yueOHOMy miaHy B /-9 Kiaccax H3y4yaeTcsl YIrIIyOJIEHHBIH
yueOHbIN Kypc «['eoMeTpus», KOTOPBIN BKIIOYAET CIEIYIOIINE OCHOBHBIE Pa3aeIbl
conepxxanusi: «Hauana reomerpun», « TpeyroabHukm», «OKpyKHOCTbHY,
«UYeTtsipéxyronbaukuy, «[logoduey, «neMeHTs TpuronomeTpumny», «lLnomaam», a
Takke «MeTtosl KoopaAuHATY», «BekTops», «IIpeobpazoBaHust MIOCKOCT.

Ha uzyuenune yueOHoro kypca «l'eomerpusi» orBoautcsa 306 wyacos: B 7/
kiacce — 102 gaca (3 yaca B Henento), B 8 kiacce — 102 vaca (3 yaca B Hezelnio), B
9 xnacce — 102 gaca (3 yaca B HEJEIO).



COJAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Havaja reomerpun

Hcropusi BO3HUKHOBEHMsI M pa3BUTHS reomerpud. HauanbHble NOHATUSA
reomerpun. Touka, mpsimasi, oTpe3ok, Jyd. I[loHsitue 00 akcuome, Teopeme,
JI0KA3aTEIIbCTBE, ONPEACICHUN.

B3anmHoOe pacronokeHue TOueK Ha mpsMou. M3MepeHue IIMHBI OTpe3Ka,
PACCTOSIHUE MEXKAY TOUKAMH.

ITomynnockocts ¥ yros. Buasl yrmoB. M3MmepeHHWe BENMYMH — YIVIOB.
BeprukaibHble U cMexHbIE yIuIbl. [[apasuiesbHbIE U IEPIEHAUKYIISIPHBIE IPSMBIC.
Paccrosinue ot Touku 10 npsiMoii. buccekTpuca yria.

Jlomanasa. Bunel nmomanbsix. JiimHa siomanon. MHoroyronbHuku. [lepumerp
MHOTrOyroyibHuKa. [IoHsITHE O BRIMYKIBIX U HEBBITYKJIBIX MHOTOYT'OJIBHUKAX.

[lepBuuHbBIE MNpEACTaBICHUS O pABEHCTBE (QUIYpP, HX PACHOJOXKECHHH,
CUMMETPHH.

[Ipocrenmue nocrpoenuss. MHCTpyMEHTHI 11 U3SMEPEHUIN U ITIOCTPOCHUM.

TpeyrojabHuKku

Buapl TpeyronbHUKOB: OCTPOYTOJIBHBIE, IPSAMOYTOJIBHBIE, TYIIOYTOJBHEIE,
paBHOOEpEHHbIE, paBHOCTOpOHHHE. Meauana, OHccekTpuca U BBICOTa
TPEYTrOJbHHUKA.

PaBenctBo TpeyronsHukoB. IlepBelii M BTOpPOW NIPU3HAKA pPaBEHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKH W UX cBoiicTBa. [Ipu3Hak
PaBHOOEIPEHHOTO TPEYTroJbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUsT MEXIy CTOPOHAMHM M YIVIAMHM TpeyroibHuka. HepaBeHCTBO
TpeyroJjibHruKa. HepaBeHCTBO O JIMHE JTOMAHOM.

Cummerpuunbie Qurypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHHU.
[IpuMepbl CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

[HapajuienbHbie npsaMbie. CyMMa yIJI0B MHOTOYTOJIBHHKA

[TapannenbHOCTH NPAMBIX, HCTOPUYECKUE CBEACHUA O nocTysare EBkinuaa u
o ponu JloOGaueBCKOTO B OTKPHITMM HEEBKIHIOBOM reomeTpun. CBOWCTBA U
MIPU3HAKK NapajuIeNIbHbIX NpsAMbIX. CyMMa yIJIOB TpPEyrojabHUKa. BHEmHUE yriibl
TpeyrojgpHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYI'OJIBHUKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyroJjibHble TPEYr0JbLHUKH

IIpr3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYroJIbHUKOB. [lepnienaukynsap u
HakJIOHHas. CBOKCTBO MeAUaHbl MPSAMOYTOJIBHOIO TPEYTOJIBHUKA, IPOBEIEHHON K
runoTenyse. [IpsMoyroyibHbIN TPEYTOJIBHUK € yTIIoM B 30°.

OKkpyKHOCTH



[ToHATUSA OKPYKHOCTM M Kpyra. DJEMEHThl OKPYKHOCTH M Kpyra: LEHTD,
paguyc, IuaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacnoyioKeHUE OKPYKHOCTH U
npsamoil. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTb, BIIMCAHHasi B
yrou. [Ipocreiimme nocTpoeHNs ¢ MOMOIIBIO [IUPKYJIS U TUHEHKH.

I'eomeTprueckue MecTa TOYEK

[lonsiTHE O reoMeTprUYecKOM MecTe TouyeK. [IpuMepsl reoMeTpuyecKrux MecT
TOYEK Ha IJIOCKOCTH. buccekTpuca yria u cepelMHHbIN NEPIEHANKYIISAP K OTPE3KY
KaK TeOMETpUYeCKHe Mecra ToueK. OmnucaHHash OKPYXHOCTb TPEYIOJbHHKA, €€
LHEeHTp. MeToa reoMETpUYECKUX MECT TOUYEK IIPU PEILIEHUN T€OMETPUYECKUX 3a1ad.

ITocTpoeHust ¢ TOMOIIbIO HUPKYJISA U JIMHEHKH

Hctopuueckune cpeneHus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOCHUM, 3TaIlbl
34141 HA IIOCTPOEHUS, PELIEHUE 3a/1a4 HA IIOCTPOCHUE UPKYJIEM U JTUHEUKOM.

8 KVIACC

YeThIpEéXyroJbHUKHU

[Tapannenorpamm, ero mnpu3Haku H cBoiicTBa. [IpsmoyronbHHK, pomoO,
KBaJpaT, UX MpU3HAKU U cBoicTBa. Tpameuus. PaBHoOenpeHHass Tpamnemus, e
CBOMCTBaA U npu3Haku. [IpsamoyronpHas Tpanenus. CpenHss JIMHNUS TPANEUu.

Cpennsss IMHUS TPEyrojabHUKA. MeToa yIABOEHUS MEAUaHbl TPEYTOJIbHHKA.
Teopema o nepecedyeHu MeANAaH TPEYTOJIbHUKA.

Teopema @aneca, TeopemMa O NPONOPLHUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa /171 TPOU3BOJIBHOTO YETHIPEXYTOILHUKA.

LleHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITonoOue

[Tonobue TtpeyrosbHUKOB, Kod(pduiueHT noaodus. [Ipusnaku mnomodus
TpeyrojabHUKOB. IlpuMeHeHue moao0MsT TpU pEHIEHUH TeOMETPUUYECKUX U
IIPaKTUYECKUX 3a]a4.

Iomann

[TonstTne o miomanu. CBoMcTBa IUIOMIAEH TEeOMETPUUYECKUX (UTYP.
[Ipocreiie GpopMynbl 17 IUIOIMIAN TPEYroibHUKA, MapajuiesorpaMma, pomoa u
Tpaneuuu. [lnomanu nogo6Hsx Guryp. OTHOUIEHHE TIOLIaIel TPEYTOIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu peuieHun
IPaKTUYECKUX 3a]a4.

DJIeMeHTbI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI€HC M KOTaHI'€HC OCTPOro yrjia HpsIMOYTOJIBHOIO
TpeyrojbpHuka. Tpuronomerpuueckue ¢yukuuun yriaos B 30°, 45° um 60°
[IponopiimoHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYroJbHIUKH, CBA3AHHbIE C OKPYKHOCTBIO



BrnmcanHble M IEHTpanbHBIE YTIIIbI, YrOJd MEXAY KacaTeJIbHOM M XOPAOW.
Yrael Mexay XOopJaMu MU CEKyIIMMH. BnucaHHbIE M ONHCAaHHBIE OKPYKHOCTH
TPEYTOJbHUKA U YETBHIPEXYTrONbHUKU. CBOWCTBA M MNPHU3HAKU BIIHCAHHOTO
YETBIPEXYTOJIbHUKA. B3anMHOE pacloioKeHUe HByX OKpykHocTell. Kacanue
OoKpykHOCTel. OOI111e KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pelenue TpeyroibHUKOB

Cunyc, kocuHyc, tanredc yrioB or 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynbl  mpuBelcHUs.  Pemenue
TPEyTrOJbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYcOB. Pemenue
IIPAKTUYECKUX 3a/1a49 C UCIOJBb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpU4ECKOM ONTUKH.

Tpuronomerpuyeckue GopMynbl Uil IUIOWAAM  TPEYTrOJbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. Popmyna ['epona. Popmyna miomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

ITopoOue TpeyroibHUKOB

Xopapl HW  TMOAOOHBIE TPEYroJbHUKM B OKpyXHOCTU. Teopema o
IIPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEACHUHU OTPE3KOB CEKYLIUX,
TeopeMa O KBajJpaTe KacarenbHOW. [I[puMeHeHne nmpu pemeHn reoMeTpuYecKuX
3anad. Teopembl UeBbl 1 Menenas. [lonsatue o romoreTuu.

MeTtoa KOOpaAMHAT

VYpaBHeHUEe NpAMON Ha TJIOCKOCTH. YTIOBOM KOA(D@PUIMEHT M CBOOOAHBIN
YIEH, UX TIeOMETpUYecKHil cwmbica. [lapamienbHOCTs M NEPIEHIUKYISIPHOCTD
npsAMBIX (depe3 yriioBor KodhPUIiueHT).

YpaBHeHHE OKpYXHOCTH. HaxoJIeHHe nepeceyeHnl OKPYKHOCTEM U
npsIMBIX B KoopauHaTax. DopMyna paccTOSIHUS OT TOYKH 10 npsMoil. [lmomans
napajiesorpaMmMa B KOOpPJMHATaX, MOHATHE 00 OpPUEHTUPOBAHHOM IJIOIAIH.
[IpumeHeHne MeToa KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX N'€OMETPUYECKUX
3aj1ayax.

BekTopsl

Bekropbl Ha miockocTu. CloK€HHE W BBIYMTAHUE BEKTOPOB — IIpaBUIia
TPEYTOJbHUKA U MapajijiesiorpaMMa. Y MHOYKEHHE BEKTOpa Ha 4ucio. KoopanHaTel
BekTopa. ClOXKEHUWE M BBIYUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (pU3HMKe, LIEHTP Macc.

[lonsiTue o 6Gasuce (Ha TuIOCKOCTH). Pa3nokeHus BeKTOpoB 1o Oasucy.
CkaysipHOE TPOW3BEIAEHUE BEKTOPOB, T€OMETPUYECKUI CMBICI U BBIPAXKEHUE B
JEKApTOBBIX KoOpAWHaTaX. JIMCTpUOYTMBHOCTh CKAaJISPHOIO MPOU3BEACHHUS.
CkansipHoe MpOU3BEACHUE U MpoeurpoBaHue. [IpuMeHeHne ckaasipHOTO



IIPOM3BEACHUS BEKTOPOB JUIsI HAxOXKACHUSA JUIMH W yrioB. Pemrenwue
r€OMETPUYECKUX 3a7a4 C IOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUS.

JlJINHA OKPYKHOCTH M IVIOLIAAb KPyra

IIpaBunpHbIE MHOrOyrojapHuku. JlimHa OKpykHocTH. I'pamycHas u
paguaHHas Mepa yrjla, BBIUMCIEHUE JUIMH AYr OKpyXHocTed. Ilmomans kpyra,
cekTopa, cermeHTa. Mcropuyeckue cBeieHrs 00 M3MEpEeHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KPYyTa.

JIBMKeHMS TUIOCKOCTH

IenTpanpHas cummetpus. LleHTpanbHO-cuMMeTpuuHble QuUrypsl. IloBopor.
OceBasa cummerpusa. PuUrypsl, CHMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsiTue nBWXEeHUsT U ero cBoicTBa. PaBeHcTBO (uryp. IlposiBieHus
CUMMETPUM B TIPUPOJE, KUBOIHKCH, CKYJbOTYpe, apxuTekrype. Kommosnnnu
JOBUKEHUH (mpocTeiimue npuMepsl). [[pumeHeHne B reOMEeTpUUECKUX 3a7auax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHMS IPOTPAaMMBl 110 MaTEMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpUOTHYECKOTO BOCTIUTAHNS

OPOSBJICHHEM MHTEpeca K IPOLUIOMY U  HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHIKCHUSAM  POCCHUHCKHUX
MAaT€MaTUKOB M POCCUMCKOW MAaTEMaTHYECKOW IIKOJbI, K HCIIOJb30BAHUIO 3THUX
JOCTHKEHHH B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rPaskKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSL:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S13aHHOCTEN rpakIaHUHA U PeAIU3aluu €ro
opaB, MpPEICTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA
pa3IUYHBIX CTPYKTYp, SABJIEHUMN, NPOUEAYp TpakJIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPHUMEHEHHEM JOCTHKEHUN HayKd, OCO3HAHHUEM BaXHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) TPY/10BOT0 BOCIIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHUM IPAKTUYECKHX 3a]ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MATEMaTHYE€CKOTrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEH >KU3HU JUIsl YCHEWIHOW MpodecCroHanbHOU
NESTEIIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHAUBUAYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHMS

CIOCOOHOCTBIO K HOMOIMOHAIBHOMY M ACTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHUH, pacCyXIACHUH, YMEHHUIO BUIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMSA:

OpUEHTalMell B JI€ATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, TPUPOAbI U
oOlIecTBa, MOHMMAHMEM MAaTeMaTHYeCKOW HayKu Kak cdepbl yenoBeuecKou
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKH U MAaT€MAaTHYECKOW KYyJbTypOW Kak CpeICTBOM
MO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOM 1€ATEIbHOCTH;

6) ¢u3nueckoro BOCHUTAHHSA, (POPMUPOBAHMS KYJIBTYPbI 310POBbSl U
IMOLMOHAJIBLHOIO 0JIaronoJyYms:



TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHMsSI  3JA0pOBOro  oOpa3a KU3HU (3I0pOBOE  IUTaHHUE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATUH M OTAbIXa, peryispHas (Qunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediIeKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JIOTHYeCKOTr0 BOCTUTAHMA:

OpUEHTAllMel HA MPUMEHEHHE MaTEeMATHYECKUX 3HAHUM NI pelieHus 3aaa4
B OOJACTH COXPAHHOCTU OKpPYXAloOLEeld Cpelbl, IJIAHUPOBAHMS IOCTYNKOB U
OLICHKM WX BO3MOXKHBIX TMOCIEACTBUN JII OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX IPOOJIEM U MyTel UX pelIeHUS;

8) amanTanuM K U3MEHSIIOUIUMCS YCJIOBHUSAM COLMAIbLHON M NPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUSIX HEOIPENETIEHHOCTH, MOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYrHX JIOAEH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHILIMH U3 OIbITa IPYTUX;

HEO0OXOJAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UJEH,
HOHSTHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM UYUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOC Pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOMIMII KOHTpMEp, KOPPEKTUPOBATH
OpUHUMAaeMble pelleHuss U JeHcTBUs, (HOpPMYIUpPOBaTh W OLEHUBATH PUCKU U
HOCNEeACTBUSL, (HOPMHUPOBATH OTIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

B pe3synbrare 0CBOECHHsI IPOrpaMMbl IO MaTEMATUKE Ha YPOBHE OCHOBHOIO
oO1iero o6pa3zoBanus y o0yyaroierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJibTaThl, XapaKTepU3yIoIIrecs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMHU  KOMMYHUKATHUBHBIMH
JIEUCTBUSIMH U YHUBEPCATHHBIMH PETYISTUBHBIMU JICHCTBUSIMH.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeHCTBUA
ba3zoBble JJornyecKkue 1ecCTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbBIE MPU3HAKKM MaTeMaTHYEeCKUX
OOBEKTOB, TMOHATUN, OTHOLICHUM MEXAy MOHATHAMH, (GOPMYJIUPOBATH
OTIpe/IeNICHUs MOHATHH, yCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBaHMSI JiJ1s1 0000IIEHUS U CPAaBHEHHU S, KPUTEPUH MPOBOAMMOTO aHAJIN34,

BOCIIPUHUMATh,  (OpMyIMpoBaTh U  NIPeoOpa3OBBIBATh  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,



BBISIBJIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPKICHUSX, Npeljiaratb KpUTEpUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKHU, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIOUECHUHN, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

pa30OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKHX YTBEPKIACHUN (TpsIMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSATEIBHO JIOKa3aTEbCTBA MATEMAaTHYECKUX
(bakToB, BBHICTpaMBaTh apPTyMEHTAlIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHSATH METOJ] MaTeMaTHUYeCKOW WHAYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccCyKJIeHUs;

BbIOMpaTh CHoco0 pemieHus ydeOHOW 3ahauu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  pEILICHMS, BBIOMpATh HamboJiee MOAXONAIUM ¢ y4€ToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/IbCKie AeHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
bopMyaMpoBaTh  BONPOCHL,  (UKCUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTb HCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO IMO3ULNI0, MHEHUE;

MPOBOJIUTh 1O CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY SKCIEPHMEHT,
UCCIIEJOBAaHUE 110 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
3aBHCUMOCTEHN 00BEKTOB MEXIy COOOM;

CaMOCTOSITENIbHO (popMynMpoBaTh OOOOIIEHHUS] U BBIBOJLI MO pe3yJibTaTam
IPOBEIEHHOTO  HAONIOACHMS,  HCCIEJOBaHUS, OKCIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTb MOIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U O0OOIICHUI;

IPOTrHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IpoIlecca, a TaKKe BBIIBHUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Padora c undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(MOpPMALUHU, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

BBHIOMpPATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO PA3IUYHBIX BUAOB U (POPM MpeCTABICHUS;

BBIOMpaTh (popMy TmipencTaBiieHMs HWHPOpMAMU W WUTIOCTPUPOBATH
peniaemMbie 3a/1a4M CXeMaMu, 1uarpaMmmMaMu, HTHOU rpadukoi U uX KOMOMHALIMSIMU;

OIICHMBATh HAAEKHOCTh WH(MOPMAIIUU TIO KPUTEPHUSAM, MPEIJIOKCHHBIM WU
c(OpMyIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHUKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMH U

HEJSIMA OOILEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B



YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PELICHUS 3a7ayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYKJICHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBI,
mpoOJIeMBbl, pemaeMoN 3aJavd, BBICKA3bIBaTh HWJICH, HAICJICHHBIE Ha TTOUCK
pELIEHHUs], COMOCTABJISATh CBOU CYXKICHHS C CYKICHUSMH JIPYTHX YYaCTHHUKOB
nuainora, oOHapy>KUBaTh pa3jM4ve M CXOJCTBO IMO3UIIUM, B KOPPEKTHOH (dopme
bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YJIbTAThl PELICHUS 3a/1aul, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaATh (opMaT BBICTYIUICHHS C y4E€TOM 3a1ad
MPE3EHTAllUK U OCOOEHHOCTEN ayIUTOpUU;

NOHUMATh U HUCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHAWBUIYAJIbHON
paboThl MpU pEHICHUH YYEOHBIX MaTeMaTHYECKHX 3ajad, MNPUHUMATh I1EJb
COBMECTHOM JIEATENIbHOCTH, IUIAHUPOBATh OPraHU3aIlMi0 COBMECTHON paboTHI,
pacrpenensiTh BUAbl padOT, TOroBapuBaThbCs, OOCYX IaTh MPOIECC U PE3YIbTaT
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B I'PYIIOBLIX (popmax paboThl (0OCYyX eHUSI, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBbD» W HHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBUS C JPYTMMHU YJICHAMU KOMaHJbl, OIICHUBATH
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOIIMIA pe3ysibTar Io
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIC 1eHCTBUSA
Camoopranusauus:

BBISBJISITh MPOOJIEMBI JJIsl PEIICHUS] B KU3HEHHBIX U YUYEOHBIX CUTYyalUsX,
OPUEHTUPOBATHCSA B PA3TUYHBIX MOAXOJAaX MPUHATHS PEIICHUN (MHIWBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh ITUIaH, aJTOPUTM pelIeHUs 3aaadd (WM ero
4acTh), BBIOMpATh CMOCOO pelieHus C Y4€TOM MMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHpPOBATh U KOPPEKTHUPOBATh BapUAHTHI
pelIeHui ¢ y4€ToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJLICKT:

BIIAJIETh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJISI Mporiecca U pe3yabTaTa
pEIIeHHs] MaTeMaTHYECKOM 3a7a4i, CAMOMOTHBAIIUN U PeIICKCUY;

NpeABUIECTh TPYAHOCTH, KOTOPbhIE MOTYT BOSHUKHYTh IIPHU PEIICHUU 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBHE pe3ysibTaTa JEATEIbHOCTH MOCTABICHHON LETU U
YCJIOBUSIM, OOBSICHSATh TPUYUHBI JOCTHXKEHUS WJIM HEJIOCTUKEHUS 1€, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY;
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BBIPAXKaTh AMOLIMU TNPU H3YYCHUH MAaTeMaTUYECKUX OOBEKTOB M (DaKTOB,

JaBaTh SYMOLIMOHAIILHYIO OLIEHKY pELICHUs 3a0a4H.
NNPEAMETHBIE PE3YJIBTATBI
K koHIy 00y4yeHus B 7 Kiaacce 00y4aromuiics MOJIy4UT CIEAYIOIINE IPEAMETHBIE
pe3yJIbTaThI:

Pacrio3naBaTh U3y4eHHbBIE TeOMETpUYECKHE (UTYPBI, OMPEACNATh UX
B3aMMHOE pACIOJIOKEHUE, H300pakaTh TEOMETpUYECKHe (UTYPHI, BBIMOIHSATDH
YEpTEKU 110 YCIOBHUIO 3ajayu. l3MepATh JIUHEWHBIE U YIVIOBBIC BEIUYUHBI.
Pemrats 3a1a4u Ha BEIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY U OLICHKY JUHEHWHBIX U YIJIOBBIX BEIWYUH IIPEIMETOB B
peaIbHOM KU3HHU, Pa3MepoB NIPUPOJIHBIX OOBEKTOB. Paznnuare pa3Mepbl 3THX
OOBEKTOB IO MOPSAAKY BEJIHUYMHBI.

CTpouTh 4epTEXH K TEOMETPUIECKUM 33]1a4aM.

[lonp30BaThCAd TNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOJIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEILICHUH 33/1a4.

IIpoBOAUTE JTOTMYECKUE PACCYXKACHUSA C HUCIOJIb30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

Ilonp30BaThCAd TNpHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIMaHbl, IIPOBEAEHHOM K  TUIOTEHY3€  IPAMOYIOJBHOIO
TPEYTOJbHUKA, B PELICHUN F€OMETPUYECKUX 3a1ay.

Onpenenars napamieabHOCTh IPSIMBIX C IOMOLIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMM cexkymas. OnpenensaTe napajuieJbHOCTh MPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

Pemrats 3amaun Ha KieTyaToi Oymare.

[IpoBOAUTH BBIUKUCICHUS W HAXOJIWUTh YHUCIOBbIe W OYKBEHHbIE 3HAYEHUS
YJIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYT'OJIbHUKOB, CBOMCTB yIJ0B, OOpPa30BaHHBIX MIPH
IIEPECEUECHNH [BYX MapaJUICIbHBIX MPAMBIX CEKylleWh. Pemars NnpakTudyeckue
3a/1a4X HA HAXOXKECHUE YTIIOB.

Brnaners mnounsituem reomerpuueckoro mecra touek (I'MT). Omnpepenstsb
OHMCCEeKTPHUCY yIJla U CEPEeIMHHBIN NEPHIEHANKYJIISAP K OTPE3KY KaK F€OMETPUYECKUE
Mecta Touek. [lonbp3oBaTbesa noHsTHEM reoMerpudeckoro mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUHN U TIPU PEIICHUH 3aa4.

@opMyIIMpOBaTh OINPEIEICHUs] OKPYKHOCTM M Kpyra, XOpAbl M AuUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJACTh UX CBOMCTBAMU. Y METhH JOKA3bIBATh U IPUMEHSATH
ATU CBOWCTBA IIPU PELICHUU 33]1a4.

Brnaners mOHATHEM ONHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH, YMETh
HaXoAUTh €€ LeHTp. JJoka3bIBaTh M UCHOJIB30BaTh (PAKTHI O TOM, UTO OMCCEKTPUCHI
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YIJOB TPEYrOJIbHUKA NEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHbBIC
NEePHEHANKYIISAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKar0OTCsl B OTHOM TOUKE.

Braners moHsATHEM KacaTelnbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
NEPHEHANKYJIIPHOCTH KacaTeJIbHOW M pajnyca, MPOBEAEHHOIO K TOYKE KaCaHHUS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KAcCATEIbHBIX K OKPYKHOCTH, POBEIEHHBIX U3
OJIHOM TOYKH, U TPUMEHSTH 3TO B PEIICHUH T€OMETPUUECKHUX 3a/1ay.

Jloka3biBaTh U TPUMEHSATH MPOCTEHIINE T€OMETPUUYECKUE HEPaBEHCTBA,
MOHUMATh UX MPAKTHYECKHUI CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHS C MTOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 Kiacce oOOydalOIMiCS TOJYYUT —CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUJABl YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI,
M0JIb30BAThCS UX CBOWMCTBAMM MU PEIICHUU T'€OMETPUYECKHX 3aj1ay. Paznuyarhb
IpU3HAKU M CBOMCTBA MapajielorpaMMa, pomoa u NpsMOYroJibHUKA, J0Ka3bIBAThH
UX U YBEPEHHO NPUMEHSTH IIPU PEIICHUHA T€OMETPUYECKUX 3a/a4.

Hcnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUS MEAUAH TPEYroJbHUKA (LIEHTpa
Macc) B pEIICHUH 3a/1a4.

BiianeTs MoHATHEM CpeIHEN JIMHUW TPEYTrOJbHUKA U TPANELUH, IPUMEHITh
UX CBOMCTBA IPU PEIICHUWM T'€OMETPUYECKHX 3anad. lcmosp3oBaTh Teopemy
dajieca U TEOpEMY O NMPONOPLUUOHANBHBIX OTPE3KaX, NPUMEHATh UX JJI PEILICHHUS
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh LEHTpalbHO-CUMMETPUYHBIE (PUTYpPhl M MCHOJB30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/1a4.

Brnaners moHATHSMH TMOJ00MS TPEYTrOJbHHMKOB, KO3 dHIMEeHTa M0100us,,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYroJIbHUKOB. MIMEeTh nipeicTaBiieHue o
npeoOpa3zoBaHuu MoAoOus U o NmoAoOHBIX (urypax. [lons3oBaTbes npu3HaAKaMu
noj00Msl TPEYroJAbHUKOB MPHU PEIICHUH T€OMETpUYEeCKUX 3anad. /okas3biBaTh U
IPUMEHSATH OTHOIIEHHS TPOIIOPLIMOHAIBHOCTH B IPSIMOYTOJIBHBIX TPEYTrOJbHUKAX.
[TpumeHsTh MO00ME B MPAKTUUECKUX 33]auax.

BeiBomuTe ¥ uCHonb30BaTh npoctediive  GopMysbl IS TUIOLIAIN
TpPEYroJibHUKA, apajjiesiorpaMma, pomOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IJIOIIAAb TPEYTrOJbHUKA U IUIOMIAJM MHOTOYTOJIbHBIX (uUryp
(MonB3ysCh, TNIE HEOOXOAMMO, KalbKYJISTOpPOM). 3HATh OTHOIICHHUE TUIOIIAICH
NoJIOOHBIX (UIYp U NMPUMEHSATh NPHU pelieHuH 3afad. [IpuMeHsTh MogydeHHbIE
YMEHUS B MPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaTbes Teopemoit Iludaropa st pelieHHs TeoOMETPUYECKUX H
npakTUYecKux 3aaad. CTpOUTh MATEeMAaTHYECKYI0 MOJENb B MPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIEHO AEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.
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Brnagete mnoHATHEM BIHCAaHHOTO M LEHTPAJIBHOIO YIWa, yriaa MEexXAy
KacaTeJlbHOM M XOpAOW, ONMCAaHHOW M BIHMCAHHON OKPYKHOCTU TPEYroJIbHUKa U
4eThIPEXYTOJIbHUKA, IPUMEHSATh UX CBOMCTBA MPU PELICHUU 3a/1a4.

[IpyuMeHsTh MOJIy4EHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTeMATUUYECKUE
MOJIEM AJIS 3a/1a4 PEaJIbHON JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUYUCIICHUS
C NOPUMEHEHUEM IMOAOOUsS M TPUTOHOMETPUHM (IOJIB3YSCh, TIJI€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHIy 00y4yeHus B 9 kiaacce 00y4aromuiics MoJy4duT CieyroIe NpeAMETHbIE
pE3yJIbTaTHhI:

3HaTh TPUTOHOMETpUUYECKUE (QYHKIUU OCTPHIX YIJIOB, YMETh HAXOIUTh C UX
IOMOUIBIO Pa3/IMYHbIE 3JIEMEHTHl NPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelieHne
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIHHBI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaTbea popMyIamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUI HAaXOXJCHHUS COOTHOLUIEHUH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Jloka3bIBaTh TEOPEMY CHMHYCOB M TE€OPEMY KOCHHYCOB, NMPUMEHSATH MX IS
HAXOXKJEHUS Pa3IMYHbIX 3JIEMEHTOB TPEYIOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY ),
IIPU PELICHUHM TIE€OMETPUUYECKUX 3ahad. [IpuMEHATh MOJIydYeHHbIE 3HAaHUS TIPU
pELIEHUH NPAKTUYECKUX 3a/a4.

IIpuMeHATh TPUTOHOMETPHIO B 3aJja4aX Ha HAXOXKJIEHHE TUIOIIA/IHA, BBIBOJUTH
U BIAJIETh TPUTOHOMETPUYECKUMH (OopMyJaMu [Jsi IUIOLIAJAM TPEYroJibHUKA,
napajienorpamma, poM0a, Tpaneluu, BEIBOAUTh U TPUMEHATH (popmyiy ['epona u
bopMyIy ISl IIITOIIAAH BBITYKJIOTO YETHIPEXYTOJIbHUKA.

NMerp 1mpeAcTaBlIeHHME O TOMOTETHM, IPUMEHATH B  INPAKTHYECKHUX
CUTYaLHSIX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenas mpy pelieHny 3a1ad.

Hcnonb3oBaTh TEOpEMbl O BIUCAHHBIX YIVIaX, YIVIaX MEXAY XOpAaMH
(CeKyUIMMM) U yTiie MEeXIy KacaTeIbHOW U XOPI0H MpHU pelIeHUH T€OMETPUIECKIX
3ama4. Jloka3plBaTh M MPUMEHSATH TEOPEMBI O NPOU3BEACHUU OTPE3KOB XOPH, O
IIPOU3BEIECHUH OTPE3KOB CEKYILHX, O KBAAPATE KacaTeIbHOM.

Brnanete moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHUEM
OpsMOl Ha IUIOCKOCTH. Branerb mNOHATHAMM yIJIOBOrO KoddduimeHta wu
CBOOOJHOTO YJI€HA, MOHMMATh MX TEOMETPUYECKHI CMBICI M CBS3b YIJIIOBOIO
ko3 duueHTa ¢ BO3pacTaHWEM M YObIBaHMEM JIMHEHHOW (YHKUMU. YMETh
pemarb METOAOM KOOpAMHAT 337audd, CBA3aHHbIE C MapaJIEIbHOCTBIO U
NEPHEHANKYIAPHOCTBIO TMPSAMbBIX, MEPECEUEHUEM TMPSMBIX, HAXO0XKICHUEM TOYEK
HEPECECUEHMUS.
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BeiBomuTh UM BIAAETh YpaBHEHUEM OKPYKHOCTU. Mcmonb3oBaTh METON
KOOpDAMHAT [JIsi HAXOXKJCHHUS IEPECEUYCHUM OKPYKHOCTEH M IpsMbIX. Brnaners
dbopMmynamMu pacCTOSIHUSL OT TOYKM JI0 TPSIMOM, IJIOIIAIW MapajieorpaMma B
KOOpJIMHATaX, UMETh MOHSATHE 00 OpUEeHTUpOBaHHOW Iwiom@aau. I[lonb3oBaThes
METOJOM KOOpAMHAT Ha IUIOCKOCTH, TMPUMEHSITh €ro TMpHU  PEIICHUH
FEOMETPUYECKUX M TMPAKTUYECKUX 3ajad. [IpuMeHsTh MeTOoJ KOOpAMHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

Brnaners moHsATHEM BEKTOpa. YMETh CKIAIbIBATh W BBIUUTATh BEKTOPHI,
YMHOXaTh Ha YKCJO, BJIAJIETh NpaBUJIaMHU TPEYrOJIbHMKA M Mapajuiesiorpamma.
Branerh npakTUYECKUMU HHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO IMOJIb30BATHCA
KOOpAMHATaMH BeKTopa. BrageTs cloXkeHWEeM U BBIYUTAHHUEM BEKTOPOB,
YMHOXXEHHUEM BEKTOpa Ha YUCIIO B KOOpAUHATAX.

Nmets nipencrapiienre o 6a3uce (Ha TIOCKOCTH). PackianbiBath BEKTOPHI IO
O0asucy. PacknaapiBaTh BEKTOpbl CHJI € TIOMOIIBIO TMPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUU. [IpUMeHATh TOJydeHHbIE 3HAHUS B
NPOCTEUIINX (PU3NYECKHX 3a/1auax.

Brnanerr moHsATHEM CKaJsSpHOTO MPOU3BEIACHUS BEKTOPOB, MOHUMATh €ro
FEOMETPUYECKUI CMBICI U YBEPEHHO IOJB30BaThCS €r0 BBIPAXKECHUEM B
JIEKAPTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTHUBHOCTH CKAJISAPHOTO MPOU3BEICHUS
U €ro CBA3b C MPOEUUPOBAHUEM. [[pUMEHSTH CKaISIpHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U yriaoB. PemaTe reoMeTpuyeckue 3aJayv ¢ MOMOIIbIO
CKaJISIpHOTO Tipou3BeneHus. VICnob30BaTh CKAISIPHOE MPOU3BEICHHE BEKTOPOB B
anreOpanyeckux u GU3NIECKUX 3a7adax.

Brnanerb MOHATUSIMH MPAaBUIBHOTO MHOTOYTIOJIBHUKA, IJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJUAaHHOW MEpPHI yIiia, BEBIYUCIATH IUIONIAb Kpyra 1
ero vacrer. [lonumare cMmbicit uncna m. [IpUMEHATH NOIYyYEHHBIE YMEHUS IIPU
pelIeHNN TMPAKTUYECKUX 3a7ad. 3HaTh HUCTOPUYECKHE CBEJICHUS 00 H3MEpPEHUU
JUTUHBI OKPY>KHOCTH U TIJIOIIAAN KpYyTa.

NmeTs mnpencraBieHue o NpeoOpa3oBaHUU IIIOCKOCTH, O JIBUKEHUSX.
Haxonuth ocu, LEHTPhl CUMMETpUU (HUTyp, MEHTPHI MOBOPOTA, HAXOIUTH
KOMITO3UIIMKA TPOCTEHIMX mnpeoOpazoBanuii. [IpUMeHSTh NBWKEHHS TUIOCKOCTH
IIPU PEIICHUU TEOMETPUIECKUX 3a]ad.

[IpuMeHsTh TOTyYEeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTH MATEMaTHUECKHE
MOJIENH JUIs 3aa4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMEHEHHEM TOJ00MS M TPUTOHOMETPUYECKUX (YHKIMHA (MOIB3YSICh, TIE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
No /11 HanmeHoBaHMe pa3eioB U TeM Kourponsnsie | Tpakrusecie (uudpossbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Hauana reomerpuu. [Ipocreiimue
1 reoMeTpuyecKkre GUrypbl 1 UX CBOHCTBA. 28 1
W3mepenne reoMeTpuIecKux BeTUInH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. Cymma yriioB 15 1
MHOTOYTOJIbHUKA
4 [IpsiMOoyTobHbIE TPEYTOIBHUKH
5 I'eomeTpHrueckue HepaBEHCTBA 1
OxpyxHOCTb. [ eoMeTprdeckne Mmecra
6 Touek. [TocTpoeHns ¢ moMompo HUPKYIsA 18 1
U JINHEHKN
7 HOBTOPGHI/IG, 0000I11IeHNE, CHCTEMATH3AIU 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabubie | IpakTuueckue (wipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoTshI
pecypchbl
1 UYeTbIpE€XyroNbHUKH 22
2 ITomobOue 16
3 [Tnomanm 16
4 Teopema [Tudaropa u Havana 18 1
TPUTOHOMETPHHU
5 VYTIbl ¥ YeTHIPEXYTOJILHUKH, CBS3aHHBIC C 20 1
OKPY>KHOCTBIO
6 [ToBTOpenue, 06001IeHIE, CHCTEMATU3AIUS 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypcesbl
1 Pemenue TpeyroiabHIKOB 22 1
2 [Tonobue TpeyroibHUKOB 12 1
3 MeTto1 KOOpAMHAT 10 1
4 Bexkropsl 20 1
5 JlHa OKpY>KHOCTH U TUIOIIAJIb KpyTra 16 1
6 JIBU>KEHUS TITOCKOCTH 10
7 [ToBTOpenwue, 060061IeHNE, 12 1
crucTeMaTu3alurs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Nem/m | Tema ypoka KourpoJubnbie | IIpakTHyeckue Aata tuposhie
Bcero H3y4yeHus | oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypesI
1 Wcropusi BOSHUKHOBEHUS U Pa3BUTUS 1
reOMETPUH
9 Hauansubie nonsTusa reomerpun. Touka, 1
npsimMasi, OTpe30K, JIy4
3 HauvanpHble noHATHa reomerpu. Touxka, 1
npsiMasi, OTPE30K, JIyd
[Tonsatue 06 akcuome, Teopeme,
4 JI0OKa3aTelIbCTBE, ONPEIECIEHUH, CBOCTBE, 1
IIPU3HAKE
B3anmHOe pacosiokeHne ToUeK Ha
5 npsMoil. M3Mepenune JUIMHBI OTpe3Ka, 1
paccTOosiHUE MEXy TOUKaMU
B3aumHoe pacrosoxeHne Touek Ha
6 npsMoil. MIzMepenune JUIMHBI OTpe3Ka, 1
paccTosiHue MEXIy TOUKaMU
B3auMHoOe pacnosnoxeHne ToUeK Ha
7 npsiMoii. MI3Mepenue JuInHbI 0Tpe3Ka, 1
paccTosHUE MEKY TOUKAMHU
8 [TonymnockocTs U yroia. Buasl yrios. 1
H3mepeHue BenM4KH YIJIOB
9 [TomymnockocTs 1 yroi. Buasr yrios. 1
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H3mepeHue BeTU4YHUH yIiioB

[TonymockocTs 1 yroia. Buasl yrios.

10 H3mepeHue Ben4rH yIiioB !
BeprtukanbHbie U CMEKHBIE YTIIBL.

11 [TapannenbHble U IEPIEHANKYIISPHBIE 1
psSIMbIE

12 [TapannenbHble U IepIEHAUKYISIPHBIE 1
npsIMbIe
BeprtuxanbHbie U CMEKHBIE YTIIBI.

13 [TapannenbHble U IepIEHAUKYISIPHBIE 1
npsIMbIe
BeprukanbHbie U CMEKHBIE YTJIbL.

14 [TapannensHbie U IEPHIEHAUKYIISIPHBIE 1
PsSIMbIE

15 PaccrosiHue oT TOUKH 10 IpsAMOU 1

16 buccekrpuca yria 1

17 buccexrpuca yria 1

18 buccekrpuca yria 1

19 Jlomanas. Buapl momaHsixX. J{uHa 1
JIOMaHOM

20 Jlomanas. Bunpl nomansix. JnuHa 1
JIOMaHOU

21 MHoroyronsHuKH. [IOHATHE O BBITYKIIBIX 1
Y HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX

29 MHuoroyronsHuku. [lepumerp 1

MHOTI'OYyTrOJIbHHKA.
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23

MHuoroyronsHuku. [lepumerp
MHOIOyrosbHuKa. [IoHsATHE O BBITYKIIBIX
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M HEBBIITYKJIBIX MHOTI'OYT'OJIBHUKaX

MuoroyronsHuku. [lepumerp

24 MHOTrOYrojbHUKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYT'OJIBHUKAX
Mmuoroyronsnauku. [lepumerp

25 MHOTOyTrojbHUKA. [IoHsATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26 HNHCcTpymMeEHTHBI U1l U3MEPEHUN U
MOCTPOECHUI

97 WMHCTpyMEHTHI 17151 U3MEPEHUN U
MOCTPOEHUI
KonTponbnas pabora no teme "Hauana

28 reometpud. [Ipocreiimne
reoMerpuueckrue GUrypsl 1 UX CBOWCTBA.
N3mepenue reomerpuueckux ¢puryp"

29 Menuana, GrcceKTpuca 1 BbICOTa
TPEYroJabHUKa

30 Menunana, GucceKTpuca 1 BbICOTa
TpeyrojbHUKa

31 PaBeHCTBO TpeyrobHUKOB

30 IIepBblii IpU3HAK PaBEHCTBA
TPEYroJIbHUKOB

33 PaBHOGe1peHHBIE U PABHOCTOPOHHUE
TPEYrOJIbHUKHU U UX CBOWCTBA

34 PaBHOOe1peHHbIE U PABHOCTOPOHHUE

TPEYroJIbHUKU U UX CBOWMCTBA
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35

PaBHOOeIpEHHBIE TPEYTOJBHUKHU U UX
CBOMCTBA
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[TpuzHak paBHOOEPEHHOTO

36
TPEYroJabHUKA

37 [Tpu3Hak paBHOOEAPEHHOTO
TPEYroJIbHUKA

38 Bropoii npu3Haku paBeHCTBa
TPEYrOJIbHUKOB

39 Bropoii npu3Haky paBeHCTBa
TPEYrOJIbHUKOB

40 [IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

41 IlepBblii 1 BTOPOM NPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

42 Tperwnii mpu3HaK paBeHCTBA
TPEYrOJILHUKOB

43 Tperwnii mpu3HAK paBeHCTBA
TPEYrOJILHUKOB

44 Tperuii Ipu3HAK paBeHCTBA
TPEYTOJIbHUKOB
Durypel ¢ 0CEBON CUMMETPUEN.

45 [IpuMepsl CHUMMETPUH B OKPYKAOILIEM
Mupe
Durypsl ¢ 0CEBON CUMMETPUEN.

46 [TpriMepbl CUMMETPUHU B OKPYKAIOILIEM
Mupe

47 KonTponbhas paboTa 1o reme
"TpeyroabHukn"

48 [TapameasHOCTh MPSIMBIX
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49

CBolicTBa ¥ MPU3HAKU [TAPAJUIETBHBIX
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MMPAMBIX

CBolicTBa ¥ IPU3HAKU NApaUIEIbHBIX

50 1
IPSMBIX

51 CBoiicTBa M IPU3HAKY apAIIICTBHBIX 1
HPSAMBIX

52 CBoiicTBa M MPU3HAKY NAPAJIICIIbHBIX 1
TPSIMBIX

53 CBoiiCcTBa M TPU3HAKH MAPAIIICIIBHBIX 1
TPSIMBIX

54 CBoiicTBa M MPU3HAKY NAPAIIICIIbHBIX 1
TPSIMBIX

95 CyMMa yriioB TpeyrojbHHUKA 1

56 CyMmMa yriioB TpeyrojibHUKa 1

o7 Bremnue yriel TpeyroibHuKa 1

58 Buewnue yribel TpeyrojabHUKa 1
CyMMa BHYTPEHHHX YIJIOB

59 MHOTOYTOJIHUKA ¥ CyMMa BHEIITHIX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIEHUKA
CyMMa BHYTPEHHUX YTJIOB

60 MHOT'OYTOJIbHUKA U CyMMa BHEIITHUX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIEHUKA
CyMMa BHYTPEHHUX YIJIOB

61 MHOT'OYTOJIbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIEHUKA
KonTtponbHas pabora o Teme

62 "[TapamienpHocTh. CymMMa yrioB 1

MHOIOYyrojbHHKa"
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63

[Ipu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
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TPEYTroJIbHUKOB

[Ipu3Haku paBeHCTBA IPSIMOYTOJIbHBIX

64
TPEYrOJIbHUKOB

65 [eprienaAuKyIAp U HAKIOHHAS
CBOICTBO M€IMaHBI IPSIMOYTOJIBHOTO

66 TPEYTrOJIbHUKA, POBEAEHHON K
TUIIOTEHY3€
CBolicTBO MeIMaHbl MPSIMOYTOJIBLHOTO

67 TPEYroJIbHUKA, TPOBEIEHHON K
TUIIOTEHY3€

68 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpagycoB

69 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpagycoB

70 CooTHOIIEHHS MEX/1y CTOPOHAMU U
yriaamH TpEyrojJbHUKa

71 CooTHOIIEHNS MEXly CTOPOHAMU U
YTJIaMH TPEYTOJIBHUKA

79 HepaBeHcTBO TpeyroyibHUKA.
HepasenctBo 0 ninuHe 10MaHOU
HepaBeHcTBO MeXTy EPIIEHIUKYISIPOM

73 ¥ HaKJIOHHOU. PaccTossHHE OT TOYKH 10
IpsIMO
KontponbHas pabora o Temam

74 "[IpsiMmoyrosbHBIE TPEYTOJIBHUKHU",

"TI'eomeTpuueckue HepaBeHcTBa"
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75

OKpy’>KHOCTb, XOpAbI U TUAMETPBI, UX
CBOMCTBA
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OKpy’>KHOCTb, XOpAbI U IUAMETPHI, UX

76 .
CBOMCTBa
B3anMHoe pacrnosoxkeHne OKpyKHOCTH U

77 npsMoit. KacarenpHas u cexymias K
OKPY>KHOCTH
B3aumHoe pacrionoxeHne OKpyKHOCTH U

78 npsimoii. KacaTtenbHas u cexyias K
OKPYXHOCTHU
B3anMHOE pacnonoxeHne OKpyKHOCTH U

79 npsimoil. KacarenbHas u cexymias K
OKPYXHOCTHU

80 OKpY>KHOCTb, BITUCAHHAS B YTOJI

81 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
[TonsiTHE O FEOMETPUUECKOM MECTE

82 Touek. [ Ipumepsl reomeTpuyecKkux MecT
TOYEK Ha IUIOCKOCTH
[TonsiTHE O TEOMETPUYECKOM MECTE

83 Touek. [ Ipumepsl reomeTpuUECKuX MECT
TOYEK Ha IUIOCKOCTH

84 OnucanHasi OKpYKHOCTb TPEYTOJIbHUKA,
€€ LeHTp

85 OnucanHast OKpYKHOCTb TPEYTOJIbHUKA,
€€ eHTp

86 MeTto1 reOMEeTpUYECKIX MECT TOUEK MTPH
pELIEHNN TEOMETPUYECKUX 3a/1a4

87 Meton reoMeTpuyECKIX MECT TOUEK IIpU

PEIICHHUHU I'COMECTPHUYCCKUX 3a1a4
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88

MCTOI[ reOMCTPHUICCKUX MECT TOUCK IIPpHU
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PEIICHUH I'COMETPUUCCKHUX 3aaa4d

89

MCTOI[ reOMCTPHUICCKUX MECT TOUCK IIPpU
PCIICHUHU I'COMCTPUYICCKUX 3a1a4

90

O060cHOBaHUS NPOCTEUILINX TOCTPOCHUH,
9Talbl 33/1a44 Ha IOCTPOEHUSI, PeLlICHHE
3a[a4 Ha MOCTPOEHUE LIUPKYJIEM U
JMHENKON

91

O60ocHOBaHMS IPOCTENIINX TOCTPOCHUH,
JTarbl 3a/1a41 Ha IOCTPOEHUSI, peLIeHHe
3a[a4 Ha MOCTPOEHUE LIUPKYJIEM U
JMHENKON

92

KonTponbhas pabota o teme
"OKpyX)HOCTh. [ 'eomMeTpruecKue mecTta
Touek. [locTpoeHus ¢ MOMONIBIO UPKYJIS
Y TUHEeUKH"

93

[ToBTOopenue u o6061meHue. Pemmenue
3aj1a4, WUTIOCTPUPYIOLINX CBSI3H MEXKTY
Pa3IUYHBIMHE TEMaMH Kypca

94

[ToBTOopenue u o6o061meHue. Pemenue
3a/1a4, WITIOCTPUPYIONINX CBS3U MEKITY
Pa3TUYHBIME TEMaMH Kypca

95

[ToBropenue u o6o0mmenue. Pemenne
3a/1a4, WJUTFOCTPUPYIOIIUX CBS3U MEXKTY
pa3IMYHBIMU TEMAMU Kypca

96

[ToBropenue u o6o0mmenue. Permenune
3a/1a4, WITIOCTPUPYIONINX CBS3U MEKITY
pa3JIMYHBIMU TEMaMU Kypca

97

[ToBTOpenue u 0600meHNE. Permenne
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3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEXKIY
pa3InYHBIMM TEMAMU Kypca

[ToBTOpenue u 0600mIeHNE. Permenune

98 3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U MEXKITY 1
Pa3IUYHBIME TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenne

99 3a/1a4, WUTIOCTPUPYIOIIUX CBSI3H MEXKTY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne

100 3a/71a4, WUTFOCTPUPYIOLUX CBA3U MEXKIY 1
pa3IMYHBIMU TEMaMH Kypca

101 Wrorosas koHTpoJIbHAsA paboTa 1
[ToBTropenue n 0600menue. Pemenne

102 3a[a4, WUTFOCTPUPYIONINX CBS3U MEXKIY 1
Pa3TUYHBIME TEMaMH Kypca

OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabnusie | IIpakruueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 UYeTbIpexyrolbHUKH 1
5 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBa
3 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBa
4 [Tapamenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
5 [Tapannenorpamm, ero npu3Haku u 1
CBOMCTBA
5 [IpsimoyronbHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOWCTBA
8 [IpsiMoyroibpHUK, pOMO, KBaIpat, UX 1
MIPU3HAKU U CBOMCTBA
9 [IpsiMoyroiabHUK, poMO, KBaIpat, UX 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist THHUS TPEYTOJIbHUKA
11 Cpenusisg nuHUS TPEyroJbHHAKA
12 Tpanenus. PaBHoOenpeHHas Tpanenwsi, eé 1
CBOICTBA U MIPU3HAKHU
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13

Tpanenus. PaBHoOeapenHas Tpanemus, eé
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CBOMCTBA U IMPHU3HAKHU

14 [IpsiMoyronbpHas Tpanemnus 1

15 CpenHsist TMHUS Tpanenuu 1

16 Teopema Daneca 1

17 Teopema ®aneca 1

18 TeopeMa o0 MpOMOPIUOHATBHBIX OTPE3KaX 1

19 Teopema 0 MPOMOPIMOHATBHBIX OTPE3KaX 1

20 LlenTp Macc TpeyrojabHUKa 1

21 LlenTpanbHO-CUMMETpUYHBIE (DUTYPBI 1

29 KontposnbHas pabota no reme 1
"YeTbIpE€XyroapHUKN"

23 [Tomo6ue TpeyroabHUKOB, KO UITHESHT 1
noo00us

24 [Tono6ue TpeyroabHUKOB, KO UITMEHT 1
o100us

25 [IepBrIii mpu3HaK M000US TPEYTOJIBHUKOB 1

26 IepBbIif mpHU3HAK 10100US TPEYTOJILHUKOB

7 Bropoii u TpeTuii npuszHak nmoaoous 1
TPEYroJbHUKOB

28 Bropoii u Tpetuii npuzHak nogo0us 1
TPEYroJbHUKOB

29 [Tpu3Haku mogo0Ms TPEYTrOJIbHUKOB

30 [Tpu3HaKH O00MS TPEYTOILHUKOB 1

31 [TpumeneHne nogo0us PH peIIeHUH 1

IMPAKTUYCCKUX 3aaa4d
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32

[Tpumenenne mogoOHs IpU pelIeHUN
IIPAaKTHUYECKUX 3a/1a4

36




[Tpumenenne mogoOHs IpU pelIeHUN

33
MPAKTUYECKHX 33724

34 [Ipumenenue noo0us Npu perieHuN
MPaKTUYECKUX 3a/1a4

35 [TpumeneHne MOI00HSI IPU PEIICHUH
MPAKTUYECKHX 33724

36 [Ipumenenue mogoOus Mpu perieHun
MPAKTUYECKHX 33124

37 BBenenue moHsATus mpeoOpa3zoBaHus
no1o0ust 1 MoJOOHBIX pUryp

38 Kontponbnas padora o reme "Ilogobue"

39 [Tonstue miomaau. CoiicTBa miomaaen
TeOMETPUUYECKUX PUTYD

40 [Tonstre momaau. CoiicTBa miomaaen
Te€OMETPUUYECKUX PUTYD

a1 [Tonstue nnomaau. CBoicTBa IIOWAAeH
reOMEeTpUYECKUX PUTyp
[Ipocreitmume GopmMyIbl AJis IIIOMIAINA

42 TpeyrojbHUKa, Mapajienorpamma, pomoa
Y Tpamnenuu
[Ipocreitmme GopmMybl s TIOMATH

43 TpeyroJbHUKA, TapajijiesorpaMmma, pomoa
U Tpareuuu
[Ipocreiimme hopMyInbl 7S TUIOMIATH

44 TpeyrojbHHUKa, apajjenorpamma, pomoa

U Tpareuuu
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45

[Ipocreiime hopMysIbl AJs IIIOLIATN
TpeyroJIbHUKa, apajuiesiorpaMma, pomoa
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" Tparncuuu

[Ipocreiimme GopmMybl s TIOMATN

46 TpeyroJibHUKA, IapajijiesorpaMmma, pomoa 1
U Tpareuuu
[Tpocreiimme hopMyIIbl s TUIOIIA U
47 TpeyrojbHHUKa, apajenorpamma, pomoa 1
U Tparneuun
[Tpocreiimme GopMyITbI IS TUIOIIA A
48 TpeyrojbHUKa, Mapajenorpamma, pomoa 1
U Tparneuun
[Ipocreiimue hopMynbl A7 TUIOMIATU
49 TpeyrojbHUKa, Mapajenorpamma, pomoa 1
U Tpareuuu
ITpocreiime hopMysabl 7S MIIOLIAIN
50 TpeyrojbHHUKa, apajjenorpamma, pomoa 1
U Tpamnenuu
o1 [Tnomaau nooOHbBIX GuUryp 1
52 [Tnomaau nomoOHBIX GUryp 1
53 [Tnomaan mogoOHBIX GUTyp 1
54 Kontponbnas padota no reme "[lnomans" 1
55 Teopema [Tugaropa 1
56 [Ipumenenue Teopemsl [Tudaropa npu 1
pElIeHNY TPAKTHYECKUX 3a71a4
57 [Tpumenenue Teopemsl [Iugaropa npu 1
peIIeHIH MPAKTUIECKHUX 3a/1a9
58 [Tpumenenue Teopemsl [udaropa mpu 1

PEIICHUHU NIPAKTHUYCCKUX 3ada4

39




59

[Tpumenenue Teopemsr [Tudaropa npu
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PEIICHUHU IPAKTUYCCKUX 3ada4

[Tpumenenue Teopemsl [udaropa mpu

00 pELIeHNN IPAKTUYECKUX 3a1a4

61 [IponoprronanbHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopuroHalIbHBIE OTPE3KU B
MIPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 [IponopuronanbHbIE OTPE3KH B
MIPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponopuroHalIbHBIE OTPE3KHU B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponopuronanbHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [IponoprroHanbHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC

67 OCTPOTrO yrja NpsIMOYrOJbHOTO
TPEYroJIbHUKA
CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC

68 OCTPOTO yTIjia MPSIMOYTOJILHOTO
TpPEeYrojJbHUKa
CuHyc, KOCUHYC, TAHT€HC U KOTAaHTE€HC

69 OCTpPOTO yTJjia MPsIMOYTOJIBHOTO
TpPEeYrojJbHUKa

70 Tpuronomerpuueckre QpyHKIH yTIIOB B

30°,45° 1 60°
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71

Tpuronomerpuieckre pyHKIHH yTIIOB B
30°,45°u 60°
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Konrponsnas pabdora no teme "Teopema

2 [Tudaropa u Hauana TpuronomeTpun" 1

73 Brmcanubie ¥ IEHTpAJIBHBIC YTJIbI 1

74 BrucanHubie 1 EHTPAJIBHBIE YTJIbI 1

75 Brmcanubie ¥ IEHTpAJIBHBIC YTJIbI 1

76 BnucanHnbie U IEHTPAJIBHBIE YIJIbI 1

77 VYron Mexay KacateabHON U XOpAOH 1

78 VYrois Mexay KacaTeJIbHON U XOpAOH 1

79 VYTIibl MeXAY XOpJAaMH U CEKYILIUMHU 1

80 VYTIBI MEXKAY XOpAaMU B CEKYITUMH 1

81 Brincannslie u onvcanHbIe 1
YEeThIPEX YT OJIbHUKU

82 Brincannble u onvcaHHbIe 1
YeThIPEXYTOJbHUKU

83 CBoiicTBa M MpU3HAKU BIMCAHHOTO 1
YeTHIPEXYTOJIbHUKA

84 CBoiicTBa ¥ IPU3HAKK BIHICAHHOTO 1
YeThIPEXYTrOJbHUKA

85 CBoiicTBa M MPU3HAKK BIMCAHHOTO 1
YeThIPEXYTrOJbHUKA

86 CBolicTBa U ITPU3HAKYU BIIMCAHHOIO 1
YeThIPEXYTrOJbHUKA

87 B3anmMHoe pacnionoxxeHnue AByx 1
OKPY)KHOCTEH

88 B3anmuoe pacnonoxenue aAByx 1
OKPY>KHOCTEH

89 Kacanue okpyxHOCTEH 1
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90

Kacanue okpyxHocrei

91

OOm1me KacaTeabHbIE K JBYM
OKPYKHOCTSIM

92

Kontponbnas padota no teme "Yrisl u
YeThIPEXYTOJLHUKH, CBA3aHHBIE C
OKpPY>KHOCTBIO"

93

[ToBTOpenue u 06001IeHNE. Penmenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

94

[ToBTOpenue u 06o0mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTrOopenue u 0606menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMH Kypca

96

[ToBTOpenue u o6o61eHue. Pemenne
3aJa4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IUYHBIMU TEMaMHU Kypca

97

IToBTrOopenue n o6o61meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

98

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WUTIOCTPUPYIOIINX CBSI3U MEXKITY
Pa3NUYHBIMHE TEMaMHU Kypca

99

[ToBTOpenue u 06061eHue. Pemenue
3a]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

100

IToBTrOopenue u o6o6meHue. Pemenue
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3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKIY
pa3IUYHBIMU TEMaMHU Kypca

101 Hroroas koHTponbHAs paboTa 1
[ToBTropenue u o6o0mmenue. Pemenue
102 3a7a4, WIIIOCTPUPYIOIIUX CBA3U MEXKIY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabnusie | IIpakruueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Cunyc, kocunyc, Tanresc yrion ot 0 10 1
180°
2 OCHOBHOE TPUTOHOMETPUUECKOE 1
TOXJAECTBO
3 dopmysbl IpUBEICHUS 1
DopMyIbl IPUBEACHUS
5 Pewmenne tpeyronsHuKkoB. Teopema 1
KOCHHYCOB
5 Pemenne tpeyronsHukoB. Teopema 1
KOCHUHYCOB
Teopema cuHycOB 1

Teopema cunycoB

Pemenue MMPAKTUYCCKUX 3a1aaY C
9 HCIOJIb30OBAHHUEM TCOPCMBI KOCUHYCOB U 1
TECOPEMBI CHHYCOB

Pemenue npakTuyeckux 3aaay ¢
10 HCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB

Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMBI CHHYCOB
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12

Pemenne npaktuyeckux 3anay ¢
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HCIIOJIb30OBAHHUEM TCOPCMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue Gopmymbl 11

13 IJIOIIA U TPEYTOJbHUKA,
napajuiesiorpaMma
Tpuronomerpuueckue GOpMyIIbI s

14 TIJIOIAIN TPEYTOJIbHUKA,
napaiesiorpaMma
Tpuronomerpudeckue GOpMyIIbI s

15 IJIOIIA M TPEYrOJbHHUKA,
napaiesiorpaMma
Tpuronomerpudeckue GOpPMyIIbI 115t

16 TUIONIA/IA TPEYTOJIBLHUKA,
napaiesiorpaMma

17 ®opwmyina ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDOpM}./'.J'Ia IUIOINAAM BBIITYKJIOTO
YeTHIPEXYTOJIbHUKA

21 @opMyia II0MA 1 BEITYKIIOTO
YeTHIPEXYTOFHUKA

29 KonTponbnas pabota o treme "Pemenue
TPEYrOJIbHUKOB"

93 Xopasl ¥ 10100HBIE TPEYTOJIBHUKH B
OKPY>KHOCTH

24 Teopema o nmpousBeIeHUH OTPE3KOB XOP.

25 Teopema o nmpousBeIcHUH OTPE3KOB XOPJ
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26

TeopeMbl 0 TPOU3BEICHUN OTPE3KOB
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CEKYILIUX

TeopeMbl 0 TPOU3BEICHUN OTPE3KOB

27 1
CEeKYIINX
28 Teopema o kBagpaTe KacaTeIbHOM 1
29 Teopema o KkBagpaTe KacaTeIbHOM 1
30 Teopemsl UeBsl 1 MeHenas 1
31 Teopembr UeBbl 1 MeHenas 1
32 Teopemsl UeBbl 1 Menenas 1
33 [TonsiTHe 0 roMoOTETHI 1
34 KonrtponsHas padora o teme "[lonodue 1
TPEyroJbHUKOB"
VYpaBHeHHE PSIMOI1 Ha TIIOCKOCTH.
35 VYrnoBoii ko3 puireHT 1 cBOOOTHBIIH 1
9JIeH, UX TEOMETPUIECKUIN CMBICTT
YpaBHeHHE NMPSIMOI Ha TIIIOCKOCTH.
36 YrnoBoii ko3 duueHT u cBOOOHBIN 1
YJIeH, UX T€OMETPHUECKUI CMBICI
37 [MapannensHOCTh U IEPIEHIUKYISIPHOCTD 1
NpSMBIX (Yepe3 yriioBoi ko3 duiueHr)
38 YpaBHEHHE OKPYKHOCTH 1
39 Haxox1ieHne nepecedeHnii OKpyKHOCTEN 1
U TIPSIMBIX B KOOpAMHATaX
40 HaxoxieHne nepecedeHnii OKpyKHOCTEN 1
U TIPSIMBIX B KOOpAMHATaX
41 @dopmyia pacCTOSAHUSA OT TOUKH JI0 MPSIMOU 1
42 [Inomane napamienorpamMmma B 1

KOOpJWHATaX, MOHATHE 00
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OpHeHTI/IpOBaHHOﬁ IJIomaiaun

HpI/IMeHCHI/Ie METOJJa KOOpAWHAT B

43 MPaKTHYECKU-OPUEHTUPOBAHHBIX
TeOMETPHUECKUX 3a]lauax

44 KonTponbHas padota 1o reme "Meton
KoopauHat"

45 BekTopsl Ha mIIOCKOCTH
CrnoxeHne 1 BbIUUTaHUE BEKTOPOB —

46 MpaBUjIa TPEYroJbHUKA U
napaiesiorpaMma
CrnoxeHue ¥ BbIUNTaHUE BEKTOPOB —

47 MpaBujia TPEYTroJbHUKA U
napaiesiorpaMma

48 YMHOK€EHNE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTopa
CrnoxeHne 1 BBIYUTaHHE BEKTOPOB,

50 YMHO)XEHHE BEKTOPA Ha YUCIIO B
KOOpAMHATax
CrnoxeHre 1 BEIYUTaHHE BEKTOPOB,

51 YMHOK€HUE BEKTOpa Ha YUCIIO B
KOOp/IMHATAX

59 [TpumeHeHne BEKTOPOB B PHU3MKE, IIEHTP
Mmacc

53 [TonsTre o 6a3uce (Ha TUIOCKOCTH).
Paznoxxenust BEKTOpPOB 1Mo 6a3ucy

54 [TonsiTue o 6asuce (Ha MIIOCKOCTH).

Pa3noxxeHus BEKTOPOB 10 0azucy
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55

[TonsiTre o 6a3zuce (Ha MIIOCKOCTH).

52




Pa3noxxeHus BEeKTOPOB 10 0azucy

CkanspHoe IpOu3BeIEHUE BEKTOPOB,

56 T€OMETPUYECKHUI CMBICI U BBIPAKEHHE B
JEKapTOBBIX KOOPJHHATAX

57 JIMCcTpuOYTUBHOCTD CKASIPHOTO
POU3BEICHUS

58 CkansipHO€ Ipou3BeIeHUE U
POELUPOBAHUE

59 [TpumMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB JUIsI HAXOXKACHUS JIJIMH U YTJIOB

60 [TpumeHeHHe CKaISPHOTO POU3BEACHUS
BEKTOPOB VISl HAX0XKJICHUS UIUH U YTJIOB

61 [TpuMeHeHne CKaISIPHOTO TPOU3BEACHUS
BEKTOPOB /Il HAXOXKACHUS JIUTMH U YTJIOB

62 Pemenne reomeTprudeckux 3aaad ¢
MOMOIIBIO CKAJIIPHOTO MPOU3BEICHHS

63 Pemienue reomMeTpudeckux 3aaad ¢
MOMOIIBIO CKASIPHOTO TIPOU3BEICHHSI

64 KonrtponsHas padorta no treme "Bekrops!”

65 [TpaBuUIHHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX JIEMEHTOB

66 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHHE UX IEMEHTOB

67 IIpaBUIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX JIEMEHTOB

68 [TpaBuIIbHBIE MHOTOYTOJIEHUKH,

BBIYMCIICHUC UX 3JICMCHTOB
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69

Yucno m 1 JyIMHA OKPY>KHOCTH
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70 Ywucno m v yiMHa OKPY>KHOCTH 1

71 JlnuHa 1yru OKPY>KHOCTH 1

72 JUinHa 1yru OKpy>KHOCTH 1

73 Pannannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomans kpyra u ero 3J1€eMEHTOB (CEeKTopa 1
Y CErMEHTA)

76 [Tnomans Kkpyra u ero 3JIEMEHTOB (CEKTOpa 1
U CETMEHTA)

77 [Tnomans kpyra u ero 3JIEMEHTOB (CEKTopa 1
1 CErMEHTA)

78 Beruuciienue nepuMeTpoB U IUIOIMIAeH 1
¢buryp, BKIIOYAIOIINX HIEMEHTHI Kpyra

79 Beruuciienue nepuMeTpoB M IUIOMIAJeH 1
¢buryp, BKIIOYAIOIINX HIEMEHTHI Kpyra

80 KonTponbnas no reme "/[nrna 1
OKpPY>KHOCTH M IUIouap kpyra'

81 LlenTpanbHas cHMMETpHS 1

82 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBI 1

83 [Tooport 1

84 OceBas cummeTpus 1

85 durypsl, EHMMeTquHBIe OTHOCHTEIIEHO 1
HEKOTOpOil ocH

86 [TapamiensHbIi TEPeHOC 1

87 IlonsiTHE ABUXKEHUS U €70 CBOMCTBA

88 PaBenctBo ¢uryp
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89

[IposiBieHUsI CUMMETPHUU B IIPUPOJE,
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KHUBOIHCH, CKYJIBITYPE, AaPXUTEKTYpe

90

Kommno3umuu asuxenuit (mpocreime
IIPUMEPHI)

91

[ToBTropenue u o6o0mmenue. Pemenue
314, WLTFOCTPUPYIOIINX CBA3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

92

[ToBTOpenue u 06001IeHNE. Penmenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

93

[ToBTOpenue u 06o0mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTrOopenue u 0606menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMH Kypca

95

[ToBTOpenue u o6o61eHue. Pemenne
3aJa4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IUYHBIMU TEMaMHU Kypca

96

IToBTOpenue u o6061meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

97

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WUTIOCTPUPYIOIINX CBSI3U MEXKITY
Pa3NUYHBIMHE TEMaMHU Kypca

98

[ToBTOpenue u 06061eHue. Pemenue
3a]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

99

IToBTrOopenue u o6o6meHue. Pemenue
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3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKIY
pa3IUYHBIMU TEMaMHU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

100 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMHU TEMaMH Kypca
101 HroroBast KOHTpoOJIbHAS paboTa 1
[ToBTOpenue u 06001IeHNE. Penmenue
102 3a]a4, MIUTIOCTPHUPYIOLINX CBSI3U MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB IT10 102

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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