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IIpeamernas odsacTh: MaTemaTuka u nHGOpMaTHKa



[osicHuTe/IbHASA 3aNIUCKA

['eomeTpusi Kak OJUH W3 OCHOBHBIX PAa3/eNIOB IIKOJHLHOM MaTEeMaTHKH,
UMEIOIINIA CBOEH 1EIbI0 00ECTIeUnTh M3YyYeHUE CBOMCTB U pa3sMEpoB QUIYp, UX
OTHOIIEHWH M B3aMMHOE pAaCIOJIOKCHHE, OMNHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHyI0 JIMHUIO. [leHHOCTh M3ydeHHs] T€OMETPUU Ha YpPOBHE OCHOBHOIO
oO1ero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YUUTCS POBOAUTD
JTIOKa3aTelIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JOKa3bIBATh
WUCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyxaeHuss "OT OPOTUBHOTO", OTJIWYaTh CBOWMCTBA OT  MPHU3HAKOB,
dbopmyIHpoBaTh OOPATHBIE YTBEPKIACHUS.

IICJ'II/I U3y4YCHUd NMpeamMeTa

[{enbro M3y4yeHHs] TEOMETPUU SABJISIETCS MCIOJIb30BAHHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUUECKUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  cku3HU.  OOydalmMiics  JOIDKEH  HAy4YUThCA  OMNPEACNAThH
reOMETPUYECKYIO0 (DUTYpY, OMHUCHIBATH CJIOBAMH YEPTEK WU PUCYHOK, HAWUTH
IJIOMAAh  3€MEJBbHOTO  y4acTKa,  pacCcuyuTaTh  HEOOXOJIUMMYIO0  JJIMHY
OIITOBOJIOKOHHOTO Kabesis uiu TpeOyembie pa3Mephl rapaxka st apromoousis. [pu
peleHnn 3ajad  MPAKTUYECKOTO XapakTepa OOYyYaoIIMICS YYUTCS CTPOUTH
MaTeMaTUYECKHE MOJICTM  PEATbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD MOJYUYECHHBIN pe3yJbTar.

KoJsinuecTtBo yacoB
Kiace Yacrp, popmupyemas
Oobs3aTe/IbHASA YACTD Y4aCTHUKAMH
o0pa3oBaTeIbHBIX OTHOIIEHUIA
7 KJj1acc 68 yacoB (2 yaca B HEJICJNIO) —
8 Kyacc 68 yacoB (2 yaca B HEJIENIO) —
9 kacc 68 yacoB (2 Jaca B HEJIENIO) —

Bcero uacos: 204.

MaTepunajbHO-TeXHHYECKOE OCHAIIICHUE

Kabuner ecrecTBeHHOHAy4HBIX MpeAMETOB (y4ueOHbI kabuHer Ne206),
OCHAIICHHBI KOMIUIEKTAMHU HArJIAJHBIX [OCOOMH, KapT, Y4YeOHBIX MAaKeTOB,
CHELMAILHOTO 000PY/I0BaHHSL.

[lepeuens ocHOBHOTO 060pyaoBanus: Kommiekt yueoHoi Mebenu, HoytOyk
npenogasaresns Samsung 305V5A-S06, MatepaktuBHas qocka SmartBoard SB660
(nnaronanbp 64"), wmynabTUMenuiHBIN npoekTop Acer HS5382BD, cucrema
BusieokoHpepenuceazu POLYCOM HDX 7000, ayanokononku MICROLAB

Conepxkanue 00y4eHust
7 Kaacce



Hauanenble nonsaTus reomerpun. Touka, nmpsimMast, OTpE30K, Jyd. YToi. Buasl
yriioB. BepTukanbHble U CMEXHbIE VIl buccektpuca yruma. JlomaHnas,
MHOTrOYyroyibHUK. [lapannenbHOCTh U MEPIEHIUKYIISIPHOCTD IPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPUHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHUSI C MOMOIIBKD LUPKYJIS M JIMHEHUKH. TpEeyroiabHUK.
BricoTa, Meninana, GuccekTpuca, iX CBOMCTBA.

PaBHOOenpeHHBII M  pPaBHOCTOPOHHUN  TpeyroibHUKA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpPU3HAKKM PABHOOEIPEHHOro TpeyrojbHuka. IlpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKH MTapauIEIbHbIX NpsIMbIX. CyMMa yIJIOB TPEYTrOJbHUKA.
BHentHue yriel TpeyroibHUKa.

[IpssMOyrosibHbIM  TpPEyroabHUK. (CBONCTBO MEIUAHBl MOPSIMOYTOJIBHOTO
TPEYIrOJIbHUKA, IPOBEICHHOM K TMIIOTeHY3€. [[pu3Haku paBeHCTBA IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsbllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[lepnieHaUKyISp U HAKIOHHASL.

I'eomerpuyeckoe Mecto TO4YeK. buccekrpuca yrima H  CepeaUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa H JHAMETP, HMX CBOMCTBA. B3amMmHOe
PaCIIOJIOKEHUE OKPYKHOCTU M NpsiMou. KacatenbHas u cekymas K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B YroJ. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 kiace

YeteipexyronpHuki. [lapammenorpamm, ero npu3Haku U cBomcTBa. YacTHble
cllydau MapajjieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Merton ynsoenus meauansl. LlentpanbHas cummerpus. Teopema Parneca u
TEOpEMa O IPOIOPLUOHAIIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TtpeyroabHUKOB, Ko3(pduimeHT noaodus. IlpusHaku nomoous
TpeyroJbHUKOB. [[puMeHenune noqooust mpu peleHny NPpakTUYECKUX 3a/1ay.

CpoiicTBa miioniaae reomeTpuyeckux ¢uryp. @opMmynbl Ui IUIOMIAA
TpPEYroJibHUKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAen
no00HBIX (Uryp.

Brruucnienue miomanaen TpeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MMPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOTO YIJIa HPSIMOYTOJIBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTrpuueckue (yHKIUU
yraoB B 30°, 45° u 60°.



Brnucanable W LEHTpaldbHBIE YIVIBI, YTOJ MEXAY KAacaTElIbHOM M XOPIOU.
Yriel  Mexay  XopJaMH M CEeKyIUMMH. BrumcaHHble H ONMCAaHHBIC
YEeTBIPEXYTOJbHUKU. B3auMHOE pacnojokeHue AByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 kiacc

Cunyc, xocunyc, Tanreic ymioB or 0 pmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB W TEOpPEMa CHHYCOB.
Pemenue npakTHYeCKuX 3a7a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 MNPOU3BENEHUU OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bekrop, mmmHa (MOAyJdb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAIIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMd HaJ BEKTOpaMH. Pa3noxkeHue BEKTopa MO JBYM
HEKOJJIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKajsipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE IJIS1 HAXO0XKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTU. Y PABHEHHUSI MPSMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPSAMbIX. METOJl KOOPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJIBHUKH. J[nmmHa OKpykHOCTH. ['pagycHas wu
paaviaHHash Mepa yria, BBIYMCIEHHE JJIMH JIyr okpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUST TJIOCKOCTH W BHYTPEHHUE CUMMETpuu (Guryp (dJIeMeHTapHbIC
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

Ilnanupyemble pe3yabTAaThl 0CBOCHHUS MPOTrPaMMBbI M0 TeOMeTPUM
HA YPOBHE OCHOBHOI'O 00111er0 00pa30oBaHus

B pesynbrare wu3ydeHuss TreoMeTpHUM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaronierocsi 0yayT c(popMHUpOBaHbI CICAYIONINE JUYHOCTHbIE
pe3yJibTaThbl:

1) maTpuoTHYECKOE BOCTIUTAHUE:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MAaTEMaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JOCTIKCHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaXJaHCKOE U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH TpaKJaHWHA U PeaTn3alliu €ro
mpaB, TPEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS
Pa3ITUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIAHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO STUYECKUX TIPOOIIEM, CBI3aHHBIX



C MPaKTUYECKUM NPUMEHEHHEM JOCTHKCHHM HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOpPaIbHO-ITUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOI'O;

3) TpyAOBOE BOCIIUTAHUE!

YCTAaHOBKOM Ha aKTMBHOE YYacTHE€ B PEIICHUU NPAaKTHYECKUX 3a]ad
MaTEMaTUYECKON HaIlpaBI€HHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCIEIHOW MpodeccHoHaNIbHOM
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
YUETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEIH;

4) 3CTeTUYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, PacCyXIACHWH, YMEHHUIO BUJIETbH
MaTeMaTHYECKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOT'O TO3HAHMUS:

OpUEHTAllMe B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MIPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKu Kak c(epbl 4YeIoBeuecKon
JESTEIIbHOCTH, ATAIOB €€ Pa3BUTHUS U 3HAYMMOCTHU JJIS Pa3BUTHUS LIMBHIM3ALINY,
OBJIAJICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTHUYECKOW KyJIbTYpOW KakK CpeJICTBOM
NO3HaHUSI MHpA, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATEIbCKON
JESITENIBHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OPMHPOBAHME KYJIbTYpbl 3/I0POBbS U
YMOILIMOHAIBHOTO OJIaronoayJusi:

TOTOBHOCTHIO TPHUMEHSITh MaTeMaTHYeCKHE 3HAHHUA B HWHTEPEcax CBOETO
3M0OPOBBSI, BEIEHHUS  3J0pPOBOrO  oOpa3a KW3HU  (30pOBOE  THTAHUE,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHATHH W OTAbIXA, peEryisipHas Qu3nyecKas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) DKOJIOTHYECKOE BOCTIUTAHHE:

OpHUEHTalMel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM 711 peleHus 3a1au
B 00J1aCTH COXPAaHHOCTH OKPY:KAIOIIEH CPe/Ibl, INTAHUPOBAHUS MOCTYNKOB U OLEHKU
UX BO3MOKHBIX MOCJIEACTBHUI ISl OKPYXKAIOIIEH cpefibl, OCO3HAHUEM II00AIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U MMyTeil UX pelieHUs;

8) amanTanus K M3MEHSIOIUMCS YCIOBUSAM COLMATIBLHON U IPUPOTHOM CpeIbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSX HEOMPEICICHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ESATEIBHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJACH, MpUoOpeTaTh B COBMECTHOW ACSITEIbHOCTU
HOBBIC 3HAHUSI, HABBIKK M KOMIIETEHITNH U3 OTBITA APYTHUX;

HEOOXOAMMOCTEI0O B (OPMHUPOBAaHMHM HOBBIX 3HAHWUH, B TOM YHCIE
(bopMynIupoBaTh UJIEU, TOHATHS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh CTPECCOBYIO  CUTYyallMIO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBAThH



MPUHUMAEMbIE PEIICHUS W JCUCTBUSA, (POPMyIHpOBaTH W OIEHWBATH PHUCKU H
MOCJIENICTBUS, (POPMUPOBATH OIBIT.

B pesynbrate M3yueHHs] PYCCKOTO si3bIka HAa YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus y  oOydaromierocss  Oyayr  copmupoBaHbl  CIEAYIOITUE
MeTanpeIMeTHbIe pe3yJabTaThl: I[103HABATEJbHBIC YHUBEpPCAIbHbIE Y4eOHbIE
JENCTBUSI, KOMMYHUKATUBHbIC YHUBEPCAIbHbIC YUCOHbBIC IEUCTBUS, PETYJISITUBHbBIC
yHUBEpCabHbIe yUeOHbIE IEWCTBUS, COBMECTHAS JI€SITEIbHOCTb.

VY obyuatomierocst OynyT chopMHpOBaHBI CIIEAYIONIME Ga30BbIe JIOTHYeCKUe
JAeHCTBHUSA KaK YaCTh TO3HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN:

BBISIBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMATHUYECCKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCHU(DUKAIUH,
OCHOBaHWSI /711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIPUHUMATh,  (HOpPMYyIUpOBaTh U  MPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, AMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

IIPOBOJUTH BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JICAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKITIOUEHH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeIhCTBA MATEMATHUYECCKUX YTBEPKIACHHUH (MpPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH  CAMOCTOSATEIHLHO  HECIOXKHBIE  JIOKa3aTeIhCTBA
MaTeMaTHYeCKnX (DAKTOB, BHICTPAWBATh ApTyMEHTAIUIO, IPUBOAUTH MPUMEPH U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHSI,;

BBIOMpPATh CHOCOO penieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAINNA C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Y  oOyuaromerocss  Oyayr  chOpMHpPOBaHBI  CIEAylOIHe  0a30Bble
uccjieoBaTe/IbCKue eiicTBUSI KaK YacTh IO3HABATEIbHBIX YHUBEPCATBHBIX
y4eOHBIX JIEHCTBUIA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENLCKUI HWHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIUE  MPOTUBOpEUHE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBIIMBAaTh MCKOMOE U JaHHOE, (HOpMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY HECJIOXHBIH
OKCIIEPUMEHT, HEOOJBINIOE WCCIACAOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSITeNIbHO (POopMyIUpOBaTh OOOOIIEHUSI U BBIBOABI MO pe3yJibTaTaM
MPOBEICHHOTO  HAOJIOJICHUS, HCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3MPOBATh BO3MOXKHOE PpAa3BUTHE TMPOIECCa, a TAaKKE BBIJIBUTATH
MPETNOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Y  oOyuaromerocss Oyayr chopMuUpoOBaHB yMeHUsI padoTarth ¢
uH(popManMeil KaKk YacTh MO3HABATEILHBIX YHUBEPCAIBHBIX YICOHBIX JICUCTBUI:



BBISIBIIATh HEJOCTATOYHOCTh W WM30BITOYHOCTh HWH(OpMAIMK, TaHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHUS 3a1a4H;

BbIOMpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy TpelcTaBiieHus UHPOPMAllUMd U  WIUTIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IuarpaMMaMu, HHOUM rpaduKoi U uX KOMOMHALIUSIMU;

OLICHMBATh HAJEKHOCTh HMHGPOPMAIMM IO KPUTEPHUSAM, MPEAJIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIIBHO.

VY oOyuaromerocss OyayT chOpMHUPOBAaHBI yMeHHsI OOIIEHMs] KaK dYacTh
KOMMYHUKATHBHBIX YHUBEPCAIHHBIX YUCOHBIX JCHCTBUM:

BOCIIPUHUMATH ¥ (JOPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMU H
IEISIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
W THCHhMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUS TIO0 XOIy pEIICHHS 3adadud |
MOJIYYeHHBIM pPe3yJibTaTaMm;

B X0Jie¢ 0OCY>KJI€HUs 3a7aBaTh BOIIPOCHI MO CYIECTBY 00CYX IaeMOU TEMBbI,
npoOJemMbl, pelaeMol 3a7aud, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTABISITh CBOM CYXKJEHHUS C CYXKJICHUSAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jiMdMe M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IPE/ICTABIATh PE3YJbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0OBAHNUS,
MIPOCKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YE€TOM 3ajaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

VY oOyuaromerocss 0ynyT cpopMupoBaHbl YMEHHMSI COTPYJIHHYECTBA Kak
YaCTh YHUBEPCATbHBIX KOMMYHHUKATUBHBIX YICOHBIX JICHCTBHIA:

MMOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBHUIYATHHOM
paboTHI MPHU pelIeHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

NPUHUMATh IIeJIb COBMECTHOM NEATEeNbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, pacmpeaeniarh BUIbl paldOT, JIOrOoBapuUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3ynbTaT paboThI, 0000IIaTh MHCHHS HECKOJIBKUX YEIIOBEK;

y4acTBOBATh B TPYMIOBBIX popMax padboThl (00CykaeHMs, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U APYTHE), BBHITIOJHITH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaH/bl, OIICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEpusiM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHS.

VY oOyuatomierocs 0yayT chOpMUpPOBAHbl YMEHHMSI CAMOOPTaHU3ALMH KaK
JaCTH PETYJISATUBHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHIA:

CaMOCTOSTEIIbHO COCTaBIIATH IIJIaH, aJlTOPUTM PEIICHUs 3aaadd (WA €ro
4acTh), BBIOUpATh CIOCOO pEIICHUS C YYETOM HMEIOIIUXCS pPEecypcoB U
COOCTBEHHBIX BO3MOXXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BapHUAHTHI
pEIICHHI ¢ y4eTOM HOBOM MH(MOPMAIIHH.

Y oOyuaromerocss OyayT cGOpMHUPOBAHBI YMEHHMSI CAMOKOHTPOJIS,
IMOIMOHAJIBHOIO WHTENJIEKTA KaK 4YacTH PETYJSTHBHBIX YHUBEPCATbHBIX
y4eOHBIX 1eHCTBUM:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPoIiecca U Pe3ysibTara
peIIeHs] MaTeMaTUIECKOH 3a1a4H;



MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIICHUH 33a/1a4H,
BHOCUTh KOPPEKTHBBI B JICITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa JAEATCIBHOCTUA MOCTABICHHOW LEIU U
YCIOBUSIM, OOBSICHATh IPUYMHBI JOCTYXKCHUS WM HEJIOCTHIKEHUS 11e7TH, HAXOUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.

B pesynbrare u3ydeHHs TEOMETpPUM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus y oOydaromierocss OyayT chOpMHUpPOBAaHBI CIEIYIONTUE TPEAMETHBIC
pEe3yJIbTATHI:

7 kJjacce

Pacmo3HaBaTh W3y4deHHBIE TEOMETPUYECKUE (UTYPBI, OINPEACIATh HX
B3aMMHOE PACIOJIOKEHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh JIMHENHBIC U YIJIOBBIE BEJIMYUHEI. Pemarts
3aJ1a41 Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

[TpoBoauTH TPYOYyIO OICHKY JIMHEHHBIX U YTJIOBBIX BEIUYHH MPEIMETOB B
pealbHON KW3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
00OBEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tosb30BaThCsl NpPU3HAKAMUA PABEHCTBA TPEYrOJIBHUKOB, HCIOJIb30BATh
MIPU3HAKKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOANTE TOTMYECKUE PACCYKICHUS C UCIOJIb30BAHUEM T€OMETPUUECKUX
TEOpEM.

[Tonmp30BaThCS MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEACHHOMN K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU F'€OMETPUUECKUX 3a]1a4.

OnpenensiTe napauieIbHOCTh MPSIMBIX C IOMOUIBIO YTIIOB, KOTOPhIE 00pa3yeT
C HUMHM cekymas. OnpeaensTh MapayieIbHOCTh MPSMBIX C TTOMOIIBIO PAaBEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IMPSMOU J0 TOUEK APYTrOr MPSIMOM.

Pemrars 3amaun Ha KiteTyatoi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJWUTh YHMCIIOBBIC M OYKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUUYECKHX 3a/]a4aX C UCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYT OJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPU IEPECEUCHUM JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIeH. PemaTe npakTuueckue 3aadyi Ha HaXOXKICHUE
YTJIOB.

Bnagetp moHsATHEM TIE€OMETPUYECKOTO MECTa TOUYEK. YMETh OINPEACISTh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISP K OTPE3KY Kak TEOMETPUUECKHUE
MeCTa TOYEK.

DopMyIUpPOBATH ONPEICICHUSI OKPYKHOCTH W Kpyra, XOpAbl U JUaMmeTpa
OKPY>KHOCTH, TTOJIb30BAThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOKWCTBA MPU
pEIIEHUH 3a1a4.

Bnagere nmoHsATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoIuTh ee 1meHTp. [lombp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.



Brnaners nmoHsTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U pajuyca, MPOBEAECHHOTO K TOUKE KaCaHHUs.

[Tonb30BaTHCS MPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMHU, TIOHUMATh
UX MIPAKTUYECKUNA CMBICI.

IIpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TTIOCTPOCHHUS C TIOMOIIBIO IUPKYJIS U
JIMHEMKU.

8 kiace

Pacno3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHHUKOB, HMX 3JEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PELIEHUH T'€OMETPUUECKUX 3aa4.

[IpuMeHsTh CBOMCTBA TOYKU MEPECEUCHUS] MEIUaH TPEyrojbHUKa (LEHTpa
Macc) B PEILICHNH 3a/1ay.

BrageTs noHsATHEM CpeAHEll JIMHUU TPEYroJbHUKA U Tpaneluuu, MPUMEHSTh
UX CBOWCTBA IIPpU PELICHWH T€OMETpUYECKUX 3anad. Ilosb3oBaTecs TEopeMon
dajieca ¥ TEOPEMON O IPOIOPLHUOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELICHHUS
IIPaKTUYECKUX 3a]a4.

[IpumeHsTh IpU3HAKU TOA00MS TPEYTOJIbHUKOB B PEILIEHUU T€OMETPUIECKHUX
3aj1ay.

[Tonb3oBatbesa Teopemoit Iludaropa ans pelieHuss reOMETPUUECKUX U
IIpaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENLHO MPOBOAUTH YEPTEK U HAXOJAUTH COOTBETCTBYIOLIUE JJIMHBI.

Brnagere mNOHATHAMHM CUHYCA, KOCHMHYyCa M TaHI€HCa OCTPOro yrjia
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHSATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3iMuyHbIMUA CIOCOOAMU) TIJIOIAIb TPEYTOJIbHUKA U TUIOLIA N
MHOTOYTOJBHBIX  (GuUryp (monb3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSTh MOJTy4EHHBIE YMEHUS B TPAKTHYECKUX 3a/1a4ax.

Biagere MOHATHMSMHM BIOMCAaHHOTO W LEHTPAJIBHOIO YIJIA, HCIOJB30BATh
TEOpPEMBI O BIIMCAHHBIX yIiaX, yrjlax MeXay XopAaMH (CEeKyIIUMH) U yIiie MEeXKIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA FT€OMETPUUYECKUX 3a/1a4.

BiiageTs NOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHHUKA, IPUMEHITh CBOWCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/a4.

[IpuMeHATh NOJy4YEHHBIEC 3HAHUS HA MPAKTUKE - CTPOMTh MATEMATHYECKHE
MOJIEU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHUEM TMOAO00US W TPUTOHOMETPHUM (MONB3YSICh, T/I€ HEOOXOIHUMO,
KAJIBKYJISITOPOM).

9 kiacc

3HaTh TPUTOHOMETpUUYECKHE (YHKIMU OCTPBHIX YIJIOB, HAaXOAUTh C HUX
MOMOIIBI0 PA3JIUYHBIE JJIEMEHTHI MPSIMOYTOJIBLHOIO TpeyrojibHUKa (''perieHue
MPSIMOYTOJIbHBIX TPEYTroabHUKOB"). HaxouTh (C MOMOIIBIO KATbKYJISTOPA) AJIUHBI
Y YTJIBI JUTsl HeTAOJMYHBIX 3HAYCHUH.

[Tonp3oBaThCs popMyTaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUJISI HAXO0XJECHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.



Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOKIEHUS PA3IMYHbIX
AJIIEMEHTOB TpeyroibHUKa ("pelieHrne TPEeyroJbHUKOB"), NPUMEHATh HUX IpHU
pELICHUU TEOMETPUYECKUX 3a1a4.

Bnagerp monsaTHsMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100Ms TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIIATH JUIMHBI U HAXOUTH YIJIbl y TOJ00HBIX Gpuryp. [Ipumensars
CBOMCTBa NOAOOMS B MPAKTUYECKUX 3a7adax. YMETb HPUBOJIUTH IPUMEPHI
10/I0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tonb30BaThCA TEOPEMAMH O MPOU3BEACHUH OTPE3KOB XOPJ, O IPOU3BEICHUH
OTPE3KOB CEKYIIMNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThbcs BEKTOpaMHU, MOHUMATh MX T'€OMETPUYECKHM M (U3MUECKUN
CMBICJI, MPUMEHSATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

ITonb30BaTbCd METOAOM KOOPAMHAT HA INIOCKOCTH, NPHUMEHSTh €ro B
pPELIEHUN T€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

BiiageTs NOHATHAMU NPaBWIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH WU PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh oJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

HaxomuTte ocu (Miau LEHTPBI) CUMMETpUU (GUTYp, NPUMEHATH JBHKEHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJyYEeHHbIE 3HAHUSI HAa MPAKTUKE - CTPOUTh MATEMATHYECKUE
MOJIEIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, A€
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



