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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/E€JOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWIA M B3aUMHOE pPAaCHOJIOKEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYKIICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUSI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykKJIe€Husl «OT MPOTHBHOIO», OTIMYaThb CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHE TOKazaTeabHas
JIMHUSL UMEET IS YTITyOJIEHHOTO N3YYEHUSI MAaTEMATUKH.

[{enpto M3y4eHUs r€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PELICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIINXCS
B peanbHOM xu3HM. OOyuwaromuiics JODKEH HAy4YWUTbCS — ONPEIEsATh
F€OMETPUYECKYI0 (PUTypy, ONMHCHIBATH CIOBAMU YEpPTEX WIA PUCYHOK, HAWTU
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyemble pa3Mephbl Tapaxa JJii aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pemieHuy 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTeMaTUYECKHE MOJIETM PEATbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTD MMOJTYYEHHOTO PE3YJIbTaTA.

Oco0eHHOCTh YyUeOHOr0 Kypca YriayOJEéHHOTO U3YyYCHHUS T€OMETPHH COCTOUT
B TOM, 4TO OOy4Yarouiyecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBa/ieBatoT UMH. CylIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YPOBHE, a 00yJarouecs mpruoopeTaroT
YMEHHSI, MOMOTAIOIIME MM YBEPEHHO NPHUMEHATh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEIMETax, MPEkKIe BCero puznke U nHHOpMaTHKe,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3ajay.

CornacHo yueOHOMY IulaHy B 7-9 Kiaccax H3ydyaeTcsl YIIIyOJIEHHBIN
yueOHbIi Kypc «I'eoMeTpus», KOTOPhIN BKIIFOYAET CIICTYIOITHE OCHOBHBIC Pa3/ieibl
conepxkanusi:  «Hauwanma  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukmn», «Ilogobuey, «dneMeHnTsl TpuroHoMeTpun», «Ilnomanny, a
Takxke «MeTton koopauHaty, « Bekrope», «[IpeodpazoBanus MI0CKOCTH.

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



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

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

B3anmHOE pacronokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomymnockocts M yroi. Bunabl yrnoB. l3MmepeHue BelIWYMH  YTIIOB.
BeprukanbHble U cMexHbIE YIibl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrosinue oT Touku 110 ipsamon. buccekrpuca yria.

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

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

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIbHBIE, IPSIMOYTOJBHBIE, TYIOYT'OJIbHBIE,
paBHOOEZpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BbBICOTA
TPEYTOJIbHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBbldi M BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
[IprMepbl CUMMETPHH B OKPYIKAOLIEM MHPE.

IMapajanenbHbie npsimbie. CyMMa yrijioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSMBIX, HICTOPUYECKUE CBEEHMS O nocrynare EBknnna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yIJiOB TpPEyrojabHUKa. BHEIHUE yrisl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHbI NPSIMOYTOJIBHOTO TPEYTOJbHUKA, TPOBEAEHHOM K
runotenyse. [IpaMoyrosbHbIi TpEyroJbHUK C yriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH WU KpyTa: LEHTP,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacnosioKEHUE OKPYKHOCTU U
npsmoil. KacarenbHass u cekymas K OKpyXHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B
yroda. [IpocTeiiimme mocTpoeHUs ¢ MOMOIIBIO [IUPKYJIS U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoOMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrCa yriia U CEpEeANHHBIN NEPIEHANKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToudeK. ONnMcaHHas OKPYXHOCTb TPEYTOJIbHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Ucropuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX MOCTPOEHUM, 3Tarbl
34141 HA MIOCTPOEHUS, PEICHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KUIIACC

YeThIpEéXyroJbHUKHU

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsMOyrojspHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
CBOMCTBA M npu3Haku. [IpsmoyronpHas tpanenus. CpenHss TMHUS TPAIICIHH.

Cpennss nMHUSA TPEYyroJibHHKAa. MeTon yJIBOEHHs MEIHWaHbl TPEYroJbHUKA.
Teopema o nepeceueHnu MeuaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O IMPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOIO YETBIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. IlpuzHaku nomoous
TPEYroJbHUKOB. IIprMeHeHue nomo0usi HpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUUECKHX (UTYP.
[Tpocreiimue GopmMyibl A7 MIIOMWAAN TPEYTOJIbHUKA, MTapajjiesorpamMmma, pomoa u
tpanenuu. [nomanu nogo6HeIX ¢uryp. OTHOILIEHHE MI0MAEH TPEYrOJbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. I[lpumenenne teopemsl I[ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

DJIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia MNPsIMOYTOJIBHOIO
TpeyroyibHUKa. Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°.
[IponopurOHaAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJLHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M LEHTpaJbHBIE YIJIBI, YTOJ MEXKIYy KacaTEIbHOM M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMH. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYrOJIbHAKA. B3anMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01IMe KacaTeabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbsl  npuBeneHus.  Pemenue
TPEYTrOJIbHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

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

IHoxo0ue TpeyroIbHUKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBnl 1 Menenas. [londatue o romoreTru.

MeTtoa koopauMHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbICH. [lapamienbHOCTh W NEPHEHAMKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHue OKpykHOCTH. HaxokneHne mnepecedeHuid OKpPYKHOCTEM U
OpsMBIX B KoopauHaTax. PopMynia paccTOsIHUS OT TOYKH A0 IpsimMoid. Ilnomanas
napajienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW ILUIOIIAJIH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTd. ClOXEHHWE W BBIUMTAHUE BEKTOPOB — IpaBUiia
TPEYTOJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha TUIOCKOCTH). Pa3jo)keHuss BEKTOPOB IO Oas3ucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkansipHO€  TPOW3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEeHuEe CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB JUIA HAXOXKIEHUS [JUIMH M yrioB. Pemenwne
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M IVIOLIAAb 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 TIIOCKOCTH

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

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA 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 IMPONUIOMY M HACTOSLIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBHIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY U TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBUM ISl OKPYXKAIOWIEH Cpelbl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTb, B TOM YHUCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBICHHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHUBEPCATbHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYILICCTBCHHBIE MPU3HAKKM MAaTEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYIUPOBaTH U  MPeoOpa3oBBIBATH  CYXKIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMS,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOAUTH IO CAaMOCTOSITENIFHO COCTABICHHOMY IIIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHS 3a1a4H;

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

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU MO KPUTEPUSIM, TPEII0KESHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

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

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTaHU3alUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbl» W UWHBIE); BBINOJHATH CBOIO 4YacTb pPabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaTh CHOCOO peleHUus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



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

BBIPAXaTh AMOLUHM TPU H3yYECHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pE3yJIbTATHI:

Pacno3sHaBaTh M3y4€HHbIE TIE€OMETPUYECKHE (QUIYpbI, OINpPENeIsITh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTh TIE€OMETPUUECKHE (UTYPBI, BBITOJIHATH
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
peaslbHOM KU3HHU, Pa3MepoB NPUPOJIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKIECHUSA C MCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

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

Omnpenensts napajjieIbHOCTh MPSMBIX C TOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXIEHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEIICHUH 3a7a4.



®opMynUpoOBaTh ONPEAECICHUS OKPYKHOCTH M KPYyra, XOpAbl U JIWaMeETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTs MOHATHEM ONMMCAHHON OKOJIO TPEYTroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

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

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koHmy oOyueHus B 8 Kkiacce oOydaromuidcs TMOJYYUT CJEAYIOLIUE
peIMETHbIE PE3YJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHUJIBl YETHIPEXYTOJBHUKOB, WX JIJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH IPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH [EPECEUEHUS] 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 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl pELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl W HCHOJIB30BaTh MX
CBOWMCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TOA00WS TPEYTrOJIBHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOUA U O MOAOOHBIX (urypax. Ilosnb3oBaThCsi MpU3HAKAMU
no00us TPEYroJIbHUKOB TIPU PEIICHHH TeOMEeTpUYecKuX 3amad. [lokaspiBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUECKUX 33Jauax.

BeiBonuTh W ucCHonb30BaTh mpocteiimue  GopMynbl IS IUIOLIAAU
TpeyrojbHUKa, MapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOWIAAb TPEYTroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(MonB3ysiCh, TNI€ HEOOXOAWMO, KaJbKYJIATOPOM). 3HATh OTHOIICHWE ILUIOMIACH



NoJIOOHBIX (UTYp U MPUMEHSATH MPHU peuleHuH 3aAad. [IpuMeHsTh MoaydYeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpaKkTU4YeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITIUHBI.

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 MOJIydeHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHIry 00yueHust B 9 ki1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIbl ISl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiIaMHu HNPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHUH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHS IIPU
pelIeHNN NTPAKTUYECKUX 3a1ad.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (PopMydamMHu JUIsl IUJIOIIAAU TPEYTrOJIbHHKA,
napajienorpamma, poM0a, Tpamneuu, BEIBOAUTh U TpUMEHATH hopmyiy ['epoHa u
dbopmymy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmMeTp 1peAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B IPAKTUYECKUX
CUTYyaLUsX.

Hcnonb3oBath Teopemsl UeBrl 1 MeHenas npu pelieHuu 3ajay.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIVIaX, YIVIAX MEXAY XOpIaMH
(CeKyIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, padoTaTh C ypaBHEHUEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro ko3pduuueHta u
CBOOOJIHOTO YJI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



ko3 duueHTa ¢ BO3pacTaHWEeM U YOBIBAaHMEM JHHEWMHON (QYHKIUH. YMETh
pemath METOAOM KOOpPAMHAT 337adM, CBSI3aHHbIE C NAPAUICIBHOCTBIO W
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEpECEUYCHUs.

BeiBOIUT M BIAAETh YPAaBHCHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOA
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKHM 10 MPSMOM, IJIOMIaAX MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IIpU  pELIeHUU
FCOMETPUYECKUX U IPAaKTUYECKUX 3anad. lIpumeHATs Meron KoopauHaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX 3aa4ax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJETh IPAaBWIAMU TPEYTOJbHUKA W IapajulesiorpaMma.
Biranerp NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. Brnagere CIOXKEHWEM M BBIYMTAHHEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

WNwmets npencrapiienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PackmaneiBaTh BEKTOpPbl CHUJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IONy4YeHHBIE 3HAHUA B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspPHOTO NPOM3BENECHUS BEKTOPOB, MOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTHUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C NPOELUPOBAHUEM. [IpUMEHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHWs JUIMH W YTJ0B. PemaTe reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaISpPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agadax.

Biianers NMOHATUAMH NPABWIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTU OKPYKHOCTH M PAJUaHHOW MEPHI yTJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [loHnmare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHUS MpU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEICHUS 00 M3MEpEeHUU
JUTUHBI OKPYKHOCTH U IUIOLIAU KPyTa.

HNmeTrs mpenctaBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1ad.

[IprMeEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OHs U TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YSICh, THE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmscckume (undposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
W3mepenne reoMeTpudecKiX BEeIIMIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CyMMa yriioB 15 1
MHOTOYTOJIbHUKA
[TpsiMOyTOIbHBIE TPEYTOJIBHUKU
I'eomeTprueckne HepaBeHCTBA 1
OxpyxHOCTb. 'eoMeTpruyeckue mecta
6 Touek. [TocTpoeHus ¢ MOMOIIBIO TUPKYIIS 18 1
W JINHEHKN
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3esioB U TeM uudpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
YeThIpEXyroIbHUKA 22
[Monobue 16
3 [Tnomans 16
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTibl U Y4eTHIPEXYTOBHUKH, CBSI3aHHBIC C 20 1
OKPY>KHOCTBIO
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 Pemenuie TpeyroabHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroxa KkoopAauHAT 10 1
4 BexTops! 20 1
5 JlivHa OKpYKHOCTH | IJIOLIA/Ib KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHME, 0606III€HIf€, 12 1
CUCTeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsI

I/ICTOpI/IH BO3HHUKHOBCHUS U PA3BUTHUA

1 1
TeOMETPHUH

5 HauanbHble nouarus reomerpun. Touka, 1
npsiMasi 1 OTPE30K

3 HauanbHble nouatus reomerpun. Jlyu u 1
yroi
[TonsiTHe 06 akcroMme, Teopeme,

4 JI0Ka3aTeNbCTBE, ONpEeIEHUH, CBONCTBE, 1
NpU3HaKe
PaBencTBO reomerpuueckux Guryp
CpaBHEHUE OTPE3KOB U YIJIOB

; H3mepenne JIMHBI OTPE3Ka, PACCTOSTHUE 1
MEXY TOUKAMH

3 Enununs! usmepenus. M3amepurenbHble 1
UHCTPYMEHTHI

9 [TonymnockocTs u yros. Buasl yrios. 1
W3mepeHne BeTMYUH yII0B

10 W3mepenue yrioB Ha MECTHOCTH 1

11 BeprukanbHble U CMEKHBIE YTJIBL. 1

12 [lepnenaukynspHbIe IPSMBIE 1

13 BeprukanbHble U CMEKHBIE YIUIBL. 1




[TapamienbHbIe U EPIICHIUKYJIIPHBIE

psIMbIe

14 [TocTpoenue npsAMBIX YITIOB HA MECTHOCTH

15 Pemenue 3amau

16 Jlomanas. Bunbl nomanbix. /nuHa
JIOMaHOU
Mmuoroyroasauku. [lepumerp

17 MHOTrOyrojpHuka. IloHaTHE O BBITYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
O06o0011IeHre U cucTeMaTU3alus 3HaHUN

18 o TeMe "Hauana reomerpuu.
[Tpocreiinume reomerpuyeckue GuUryps u
ux cBoiicTa"
KonTponabHas pabora o teme "Hauana

19 reomerpud. IIpocreiimne
reoMeTpuyecKkue GUrypsl ¥ UX CBOMCTBA.
N3mepenue reomeTpudeckux guryp"

20 TpeyronbHuK. PaBeHCTBO TpeyroJbHUKOB

21 IlepBbIil mpU3HAK paBEHCTBA
TpPEeyrojbHUKa

99 IIepBblil IpU3HAK PABEHCTBA
TPEYroJIbHUKOB

93 IlepBbIil npU3HaK paBeHCTBA
TPEYroJbHUKOB

24 [lepnienauKkymnsip K mpsiMoit

o5 Menauana, 6uccekTpuca 1 BbICOTa
TpPEYroJbHUKA

26 Menunana, OMCCeKTprca B BBICOTa




TPEYrOJIbHUKA

PaBHOOEIpeHHbBIE TPEYTOJIBHUKHI U UX

27 .
CBOWCTBA

98 PaBHOOeIpeHHbIE TPEYTOJbHUKHU U UX
CBOMCTBa

29 PaBHOOeApEHHBIE TPEYTOIBHUKU U UX
CBOMCTBA

30 [Tpu3Hak paBHOOEAPEHHOTO TPEYTOIbHUKA

31 [Ipu3HaK paBHOOEIPEHHOTO TPEYTOIBHUKA

39 Bropoii mpu3Hak paBeHCcTBa
TPEYTOJILHUKOB

33 Bropoii mpu3Hak paBeHcTBa
TPEYroJbHUKOB

34 Bropoit npu3Haku paBeHCTBa
TPEYTOJILHUKOB

35 Tperuil npu3HaK paBeHCTBA
TPEYTOJILHUKOB

36 Tperuil npu3HaK paBeHCTBA
TPEYrOJbHUKOB

37 Tpernil npru3HaK paBeHCTBA
TPEYTOJILHUKOB

38 3aauy Ha IOCTPOECHUE: OKPYKHOCTh

39 [TocTpoeHHs MUPKYIIEM U THHEHKOH

40 [Tpumepsl 3a1a4 HA TOCTPOEHUE

41 O06o0011eHe U cUcTeMaTU3alus 3HAaHUN
no teme: "TpeyroabHukn"

42 KoHnTtponbHas pabota 1o teme




"TpeyronbHuxku"

43 OrnpezenieHne mapamuieIbHbIX MPSMBIX 1

44 [Ipu3Haky napauieabHbIX NPSMBIX 1

45 [Ipu3Haku napajienbHbIX IPSIMbIX 1

46 [Tpu3Haky napayienbHBIX TPIMBIX 1

47 [IpakTryeckue cnocoObl MOCTPOCHHS 1
napaIebHBIX MPSIMBIX

48 AKcroma napajuIeIbHBIX TPSIMBIX 1

49 Teopemsl 00 yriax, 00pa3oBaHHbBIX JBYyMs 1
napajieIbHBIMU TPSMBIMU M CEKYIIEH

50 VYTIIbl € COOTBETCTBEHHO MapajlieIbHbIMU 1
WY TIEPICHIUKYIIPHBIMA CTOPOHAMH

51 Pemenue 3ana4 Ha Temy: "IlapannensHble 1
npsimble”

52 Teopema 0 CyMMe yTJIOB TPEYTOJbHUKA

53 Teopema 0 cymMMe yIiioB TPEeyroJibHUKa

54 OCTpOyTroJIbHBIH, NPSIMOYTOIbHBINA U 1
TYTOYTOJBHBIN TPEYTOJbHUKA
CyMMa BHYTPEHHHUX YIJIOB

55 MHOTOYT'OJIbHUKA U CYyMMa BHEITHUX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIbHHUKA

56 Breunue yrisl TpeyrojipHuKa 1
CyMMa BHYTPEHHHX YTJIOB

57 MHOTOYT'OJIbHUKA U CYyMMa BHEITHUX 1
YTJI0B BBITYKJIOI'O MHOTOYTOJIbHUKA

58 CyMMa BHYTPEHHHX YTJIOB 1

MHOI'OYT'OJIbHUKA U CyMMa BHCITHUX




YTJIOB BBITYKJIOTO MHOTI'OYT'OJIbHHUKA

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

59 no teme: "[lapannensHocts. Cymma yrioB
MHOIOYyrojbHHKa"
KonrtponbHas padora no reme

60 "[TapamtensHocTs. CyMMa yTiIOB
MHOT'OyTOJIbHUKA"

61 TeopeMa 0 COOTHOILIEHUSIX MEXKIY
CTOPOHAMH U YIJIaMH TPEyTroJIbHUKA

62 HepaBeHcTBO TpeyroiapHUKa

63 HepaBeHCTBO TpeyrojabHUKA.
HepaBeHCTBO 0 AnMHE JTOMaHON

64 CooTHOIIEHHS MEX/1y CTOPOHAMU U
yIJIaMu TPEYTOJIbHHUKA
HepaBeHCTBO MEXTy IEpIIEHAUKYISIPOM U

65 HAKJIOHHOH. PaccTosHuE OT TOYKH 10
IPSAMOi
HexoTtopsie cBoWCTBa U IPU3HAKH

66 paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJILHUKOB

67 [IpsiMOyTOIBHBIN TPEYTONBHUK C YTJIOM B
30 rpagycoB

68 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpagycoB

69 [Ipu3Haku paBeHCTBa MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB

20 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX

TPEYTroJIbHUKOB




71

CBoliCTBO MeIMaHBbI IPSMOYTOJIBHOTIO
TPEYroJIbHUKA, TPOBENEHHON K
TUIIOTEHY3€

72

CBOICTBO MeIMaHBI TPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€E

73

74

Paccrostnue oT TOUYKHM 10 IPAMON.
PaccrosiHne Mex Iy napaiiebHbIMUA
IPSAMBIMU

[TocTpoeHue TpeyroiabHUKa MO TPEM
3JeMEeHTaM

75

KonTponpsHas pabora mo Temam
"[IpsiMOyTOIBHBIE TPEYTOIBLHUKH",
"I'eomeTprueckue HepaBeHCTBA"

76

77

78

[ToHsATHE O TEOMETPUYECKOM MECTE TOUEK.
CBolicTBa OMCCEKTPUCHI YTJIbI

[ToHsATHE O rEOMETPUIECKOM MECTE TOUEK.
CBoiicTBa cepeIMHHOTO MEPIEHANKYIIpa
K OTPE3KY

OKpyKHOCTb, XOPJIbl U THAMETPHI, UX
CBOMCTBA

79

80

81

CBoiicTBa AMAMETPOB U XOPJ OKPYKHOCTH

BzauMHoOe pacronoxeHue OKpyKHOCTH U
npsimoil. KacarenbHas u cexymias K
OKPYXHOCTH

Bzaumnoe PAacCIOJIOKCHHUEC OKPYIKHOCTH U

npsamoii. KacarenbHas u cexkymas K
OKPYXXHOCTHU




B3aumHoe pacnosoxeHue OKpy>KHOCTH U

82 npsimoii. KacarenpHast 1 cexyIas K
OKPY’KHOCTH

83 OKpY>KHOCTb, BIIUCAHHAS B yTOJI

84 OKpYy»XHOCTh, BIUCAHHAs B YTOJI

85 OnucanHas OKPYXHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

86 OnucanHas OKPYXHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

87 Metoa reoMeTpuuecKuX MeCT TOYEK MpU
pELICHUH T€OMETPHUECKUX 3a1au

88 MeTtoa reoMeTpHIecKuX MECT TOYEK MPH
pEIICHIH TeOMETPHUYUECKUX 3aa4

89 MeTtoa reoMeTpuuecKuX MeCT TOYEK MpU
pEIIeHIH TEOMETPHUYECKUX 3aa4
O060ocHOBaHMS MPOCTEHIINX MOCTPOCHUH,

90 9Tarbl 33/1a41 Ha OCTPOEHUSI, PEeLlICHHUE
3aJa4 Ha MOCTPOEHHUE LIUPKYJIEM U
JIMHEUKOU

01 @urypsl, CHMMETPUYHBIE OTHOCHTEIHHO
IpsIMO

92 OceBast cuMMeTpHs U e€ CBOIfiicTBa
KonTtponbHas pabora o Teme

03 "Oxkpy>xHOCTb. ['eOMeTpHuecKre MecTa
Touek. [TocTpoeHus ¢ MOMOIIBIO TUPKYIIS
U TUHeKn"

94 [ToBropenue u o6o0mmenue. Permenue

3a/1a4, WUIIOCTPUPYIOLIUX CBSI3H MEKIY




Ppa3JIMYHBIMU TEMaMU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune
95 3a[a4, WUTIOCTPUPYIOIIUX CBSI3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune
96 3aJ1a4, UWUTIOCTPUPYIOIIHUX CBA3H MEXKITY
pa3InYHBIMH TEMaMHU Kypca

[ToBTOpeHue u 00600mIeHNE. Perenune
97 3a/1a4, WUTFOCTPUPYIOIIUX CBSI3U MEKITY
pa3InYHBIMH TEMaMHU Kypca

[ToBropenue u 0600mmenue. Pemenne
98 3a[a4, WUTIOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u 06061eHue. Pemenue
99 3aJ1a4, WJUTFOCTPUPYIONIUX CBSI3H MEKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOopenue u 06061meHue. Pemenue
100 3a/1a4, WJUTIOCTPUPYIOLIUX CBA3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

101 HToroBas KOHTpoOJIbHAsA paboTa

[ToBTOpenue u 0600mIeHNE. Permenune
102 3aJ1a4, WLTIOCTPUPYIOIINX CBSA3H MEXKTY
pa3IUYHBIMU TEMAaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBA
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
3 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
4 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBA
5 [Tapamrenorpamm, ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOMCTBA
7 [IpsmMoyronbpHUK, poMO, KBaJIpatT, ux 1
IIPU3HAKU U CBOWCTBA
8 [IpsimoyronbHUK, poMO, KBaJpat, ux 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, ux 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TpeyTroJIbHUKA 1
11 Cpennsst TMHUS TPEYTOJbHUKA
y
12 Tpanenus. PaBnoOenpenHas Tparmemnus, eé 1

CBOMCTBA U IIPU3HAKHU




Tpanenus. PaBHoOenpeHHas Tparmemnus, eé

13 . 1
CBOMWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpanerun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema o MPONOPITMOHATBLHBIX OTPE3KAX 1

19 TeopeMa 0 pONOPIIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroJibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBI 1

99 KonTponbhas padbota no teme 1
"YeThIpEXyroabHUKHU"

93 [Tonobue TpeyroabHUKOB, KO3)PUIIMEHT 1
mo06ust

24 ITonoGue TpeyronbHUKOB, KOAPHHUIMEHT 1
no00us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYTroNIbHUKOB 1

27 [Ipu3naku mo100us TPEYroJbHUKOB 1

28 [Tpu3Haku mo100us TPEYTrONbHUKOB 1

29 [Ipu3naku mo1o6ust TPEYroabHUKOB 1

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

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

39 [TpumeneHmre o00us IPH PeTICHIH 1
MIPAKTUYECKUX 3a/1a4

33 [TpumeHeHne nog00us PH PeIICHUH 1




IMPAKTUYCCKUX 3aaa4d

[Ipumenenue mogooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

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

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

37 BBenenue noHaTus npeodpazoBaHus
no1o0us 1 MoT00HBIX puUryp

38 Kontponbnas padota nmo teme "[lomooue"

39 [Tonstue nnowmaau. CpolicTBa MIoMAeH
reOMETPHUECKUX QUTYp

40 ITonstue mromanu. CBoiicTBa IUIOIIAAEH
reoMeTpHUECKUX QUryp

41 [Tonstue nnomaau. ColicTBa MuIoMaaei
reoMeTpHUECKUX QUryp
[Tpocreitmme GopMybl 1JIs IIIOMIAANA

42 TpeyrobHUKA, TTapajuiejorpaMmma, pomoa
U Tpamnenun
ITpocreiime hopMyIbl A MIIOLIAN

43 TpeyroJIbHUKA, Napajuiesorpamma, pomoa
U Tpamnenuu
[Ipocreiiue hopMybl A IIIOMAN

44 TpeyToJIbHUKA, Napajuiesorpamma, pomoa
U Tpamneuuu
[Ipocreitmue hopmybl A TUIOMIAIN

45 TpEyroJIbHUKA, Napajuiesorpamma, pomoa

U Tparenuu




[Ipocreiimme GopMymbl s TUTOIIA A

46 TpeyroibHUKA, TTapajuiejorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme Gopmybl s TUTOIIA A

47 TpEeyroJbHUKA, apaienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme hopmynbl A TUIOMIATU

48 TPEYroJbHUKA, TTapajlieJorpaMMa, poMmoa 1
1 Tparenun
[Ipocreiimme hopmMynbl A TUIOMIATU

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

50 TpEyroJIbHUKA, NapajuiesorpaMmma, pomoa 1
U Tparneuuu

o1 [Tnomanu nono6HbIX puryp 1

52 [Tnomanu nonobHbIX puryp 1

53 [Tnomaan momoOHBIX Guryp 1

54 KonTponbHas pabora mo teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
peIIeHIH MPAKTUIECKHUX 32149

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNY TPAKTHYECKUX 3a1a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pelIeHIH MPAKTUIECKHUX 32149

59 [Tpumenenue Teopems [Iugaropa npu 1

PEIICHUHU MPAKTUYCCKUX 3ada4




[Tpumenenue Teopems [Iudaropa npu

00 pELICHUH TPAKTUYECKUX 3a/1a4

61 IIponoprroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIEHUKE
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC

67 OCTpPOTO yTJIa MPSMOYTOIBEHOTO
TPEyToJIbHUKA
CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC

68 OCTPOTrO yTjia MPSIMOYTOJIBHOTO
TPEyToJIbHUKA
Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC

69 OCTPOTrO yTjia NPSIMOYTOJBbHOTO
TpeyroJibHUKa

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

71 Tpuronomerpuueckre GyHKINHU YTIIOB B
30°,45°u 60°

72 KonrtponsHas pabora o Teme "Teopema




[Tudaropa u Havyana Tpuronomerpun"

73 Brnucannbie v IEHTpaIbHBIC YTIIbI 1

74 BrnucanHble ¥ IEHTpaIbHBIE YIUIbI 1

75 BrnucanHble ¥ IEHTpaIbHBIE YIUIbI 1

76 Brnucannbie v IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTenbHON U XOpaoH 1

78 VYron Mexay KacaTeJIbHOW U XOpJ0H 1

79 VYTIBl MEXAY XOpAaMU U CEKYIIUMHU 1

80 VYTribl MeXAY XOpJaMu U CEKYLIUMU 1

81 Brincannsle U onMcaHHbIe 1
YEeTBIPEXYTOILHUKH

82 Bnucannble U onrcaHHbIe 1
YEeTBIPEXYTOJILHUKH

83 CBoiicTBa M MPU3HAKK BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

85 CBoiicTBa ¥ MPU3HAKK BIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO 1
YeTHIPEXYTONBLHUKA

87 B3anmHoe pacnionoxkeHue AByx 1
OKpYKHOCTEN

88 B3anmMHoe pacrionoxeHue IByx 1
OKPYKHOCTEH

89 Kacanune okpyxHOCTEHN

90 Kacanue okpyxHocTeH 1




91

OOmme KacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponbHas pabota mo Teme "Yrisl u
YeTHIPEXYTOIbHUKY, CBSI3aHHBIE C
OKpPYHOCTBIO"

[ToBTOpenue u o6odmeHue. Pemenue
3aj]1a4, HJUTFOCTPUPYIOLIUX CBSI3U MEXTY
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenue
3aj]1a4, HJUTFOCTPUPYIOLIUX CBSI3U MEXTY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTropenue u o6o0meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IUYHBIME TEMaMH Kypca

96

[ToBTOpenue u obod1eHue. Pemenne
3a7a4, HJUTIOCTPUPYIOIINX CBSI3U MEXKTY
pa3IUYHBIMU TEMaMU Kypca

97

98

99

IToBTropenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

IToBropenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue u o6obmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOITHX CBA3H MEXITY




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpobHas paboTa 1
[ToBropenue u o6o0mmenue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOUTUX CBSI3H MEKTY 1
pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l:ll;OBaTeJIbele
padoThbI padoTbl pecypen
1 Cunyc, KocuHyc, TaHreHe yrios oT 0 1o 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO
3 ®opMyIIbl TPUBEICHUS 1
4 DopMyJIbl IPUBEACHUS
5 Pemenne tpeyronbaukoB. Teopema 1
KOCHHYCOB
5 Pemenue tpeyronbHukoB. Teopema 1
KOCHUHYCOB
Teopema cuHyCcOB 1
Teopema cuHyCOB 1
Pemenne npaktuyeckux 3anad ¢
9 UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIb30BAHUEM T€OPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenue npaktuyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue GOPMyYIIbI IS

13 TUIONIA/IA TPEYTOIbHHKA,
napaiesiorpaMma
Tpuronomerpuyeckue GoOpMyJIIbl JIst

14 IUIOLIA/IA TPEYTOIbHHKA,
napaiesiorpaMma
Tpuronomerpuyeckue GoOpMyIbl IS

15 IUIOLIA/IA TPEYTOIbHHKA,
napajuieniorpaMma
Tpuronomerpuyeckue GOPMYIIbI IS

16 TUIOLIA/IA TPEYTOIbHHKA,
napajienorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 qbopM}:ﬂa TUTONIA/IA BBIMYKJIOTO
YeThIPEXYTOJIbHUKA

21 CDOpM}:JIa IIJIOIIAU BBITYKJIOTO
YeTHIPEXYTONBLHUKA

99 KonTponbhas pabota no teme "Pemienue
TPEYTOJIbHUKOB"

93 Xopbl 1 TO00HBIE TPEYTOJILHUKH B
OKPYHOCTH

24 Teopema o IpoM3BEICHUHN OTPE3KOB XOPT

25 Teopema o mpon3BeeHUHN OTPE3KOB XOPI

26 TeopeMbl 0 TPOU3BEICHUN OTPE3KOB




CeKyLIUX

Teopembl 0 MPOU3BEACHUN OTPE3KOB

27 1
CEeKYIINX
28 Teopema o KkBazipaTe KacaTeabHOMN 1
29 Teopema o kBagpare KacaTeabHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopembl UeBbl u Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsaTue o romoTeTHN 1
34 Kontponbnas padota nmo teme "l[lomodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON HA IIIIOCKOCTH.
35 YrinoBoi kKo3hPUIUEHT 1 CBOOOHBIH 1
YJIeH, UX T€OMETPUYECKUI CMBICIT
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.
36 VYrinoBoii ko3 GHUIHEHT ¥ CBOOOTHBIIA 1
YJIeH, UX T€OMETPUYECKUI CMBICIT
37 [MTapannensHOCTh M MEePIEeHANKYIISIPHOCTh 1
MpSIMBIX (Yepe3 yriaoBoi KoahHULIUEHT)
38 YpaBHEHHE OKPYKHOCTU 1
39 HaxoxieHne nepecedeHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpAMHATAX
40 HaxoxeHue nepece4eHuil OKpyKHOCTEM 1
Y TIPSIMBIX B KOOpAMHATAX
41 dopmysia pacCTOSHUS OT TOUKH J10 IPSAMOI 1
42 [lmomane mapamienorpaMma B 1

KOOpJMHATAX, TIOHATHE 00




OPUEHTUPOBAHHON IIOIIAIN

HpI/IMeHCHI/Ie METOJa KOOpAWHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
TeOMETPHUECKUX 3a]auax

44 KontponbHas padota mo teme "Meton
KoopauHat"

45 BekTops!l Ha II0CKOCTH
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA U
napajuiesorpaMma
CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB —

47 MpaBUJIa TPEYTOJIbHUKA U
napajuieniorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CrnoxeHne 1 BIYUTaHUE BEKTOPOB,

50 YMHOXXEHHUE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CrnoxeHre 1 BRIYUTaHHE BEKTOPOB,

51 YMHOXEHHE BEKTOpa Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHne BeKTOPOB B (hU3HKE, IICHTP
macc

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

54 [TonsTre o 6a3uce (Ha TIOCKOCTH).
PaznoxeHus BEeKTOPOB 110 0a3ucy

55 [TonsTre o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BeKTOpOB 1o 0a3ucy

CkanspHoe Mpou3BeIeHnEe BEKTOPOB,

56 TE€OMETPUUYECKUN CMBICT M BBIPAKEHUE B
JICKapPTOBBIX KOOPAMHATAX

57 JIMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ MPOU3BEICHUE U
MPOELMPOBAHUE

59 [IpuMeHeHHE CKATSIPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKIACHHUSI [UTHH U yTJIOB

50 [IpumeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB ISl HAXOXKACHHUS UTUH U yTJIOB

61 [IpuMeHeHHE CKATISIPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHHUSI UTHH U yTJIOB

62 Pemenne reoMmeTprueckux 3a1a4 ¢
MTOMOIIIBIO CKATISIPHOTO TIPOU3BEICHUS

63 Pemenne reoMmeTprueckux 3aaad ¢
MTOMOIIBIO CKaJISIPHOTO MPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [IpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

67 [TpaBWIIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

68 [TpaBuibHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

69 Uwucno m v 1mmHa OKPYKHOCTH




70 Yucno T u AMHA OKPYKHOCTH 1

71 JlnmvHa TyTH OKPYKHOCTH 1

72 JUlvHa Ayry OKpY>KHOCTH 1

73 Panuannas mepa yria 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u €ro 3JeMEeHTOB (CEKTopa 1
Y CErMEHTA)

76 [Tnomans Kpyra 1 €ro 3J€MEHTOB (CEKTOpa 1
1 CErMEHTA)

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

78 Brranciienue nepuMeTpoB | IJIONIACH 1
¢buryp, BKIIOYAIONINX 3JIEMEHTHI KpyTa

79 Brruucnenue nepuMeTpoB M IUIOMIAEH 1
¢buryp, BKIIOYAIOIIMX 3JIEMEHTHI Kpyra

80 KonTponbnas no teme "/{nuna 1
OKpPY’KHOCTH M ILIOIaAb Kpyra"

81 LlenTpanbHasi cCHMMETpHS 1

82 LleHTpasibHO-CUMMETPUUYHBIE (PUTYPHI 1

83 [Tooport 1

84 OceBas cummeTpus 1

85 durypsl, (iI/IMMeTpI/IIIHLIe OTHOCHTEIIEHO 1
HEKOTOPOH ocH

86 [TapannenpHeIil IepeHOC 1

87 IToHsATHE IBMIKEHUS B €0 CBOICTBA 1

88 PaBenctBo ¢puryp 1

89 [IposiBeHUST CHMMETPHUH B TIPUPO/IE, 1




JKUBOIIUCH, CKYJIBITYpE, apXUTEKType

90

91

Kommno3unuu aeuxeHuit (mpocreimme
IIPUMEPHI)

[ToBTOpenue u o6odmeHue. Pemenue
3a/1a4, WUTIOCTPUPYIOUTUX CBSI3H MEKTY
pa3IMYHBIMH TEMaMH Kypca

92

[ToBropenue u o6o0menHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBropenue u o6o0menHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

94

95

96

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4, WUTFOCTPUPYIONTHX CBSA3H MEXTY
Pa3IMYHBIMU TEMaMHU Kypca

IToBTropenue u o6o0mmenue. Pemenue
3a1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u obod1eHue. Pemenne
3a1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca

97

[ToBTOpenue u o6obmenue. Pemenue
3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEXKITY
pa3TMYHBIMU TEMaMH Kypca

98

99

[ToBTOpenue u o6obmenne. Pemenue
3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEXKITY
pa3IUYHBIMU TEMaMU Kypca

[ToBTropenue u o6o0mmeHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXAY
pa3IUYHBIMM TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue

100 3a1a4, WUTIOCTPUPYIOLINX CBSA3H MEXKITY 1
pa3TUYHBIMU TEMaMHU Kypca
101 Hrorosas koHTpobHas paboTa 1
[ToBropenue u o6o0menHue. Pemenue
102 3aJ1a4, WTIOCTPUPYIOLIUX CBSA3H MEXKIY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






