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MNOSACHUTEJIBHAS 3AITUCKA
Pabouas nporpamma yuebnoro mpeamera «I'eomeTpus» cocTaBiieHa Ha OCHOBE:
- ®dezpepalbHOIO TOCYJApPCTBEHHOIO 00Pa30BaTEIBHOIO CTAaHAApPTa OCHOBHOIO O0OLIEro oOpa3oBaHMs
(mpuka3z MunoOpuayku P® ot «17» nexabpst 2010 roma Ne 1897) ¢ u3menenusmu (mpuka3z MuHoOpHayKH
P® ot «29» nexabps 2014 roma Ne 1644);
- IlpumepHOil OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHus (pelieHHe
(denepanbHOro y4eOHO-METOAMYECKOro 00beIMHEHHs 0 001eMy oOpa3oBaHuio oT «8» amnpenst 2015 roxa
Ne 1/15);
-ABTopckoil nmporpammbl  Atanacsin JI.C., byty3os B.®., Kagomues C.b. u ap.
W3yuenne MaTeMaTUK{ B OCHOBHOM IIIKOJIE TOJKHO 00ECIICUUTh!
® 0CO3HaHME 3HAYEHUS MATEMaTUKH B [TOBCEJHEBHOM JKU3HU YEIOBEKA,;
e (opMHpOBaHME NPEACTABICHUN O COLMAIbHBIX, KYJIbTYpPHBIX M HMCTOPHUYECKUX (hakTOopax
CTaHOBJICHUS] MAaTEMATUYECKON HAYKH;
e (opMHpOBaHHE NPEACTABICHUNH O MaTeMaTHKE KaK 4YacTH OOLIeYesIOBEUYECKOW KyJbTYpHI,
YHHUBEPCAJIBbHOM S3bIKE HAYKH, IO3BOJIAIOLIEM ONMCHIBATh U M3ydaTh pealibHbIe MPOLECCHl U
SBJICHUS.

B pesynbraTe M3ydyeHus MaTeMaTMKH OOydarolIMecs pa3BHBAIOT JOIMYECKOE M MaTeMaTH4YecKoe
MBILLUIEHUE, MOJIYy4aroT IPEACTAaBICHUE O MaTeMaTHMYECKHUX MOJEIAX; OBJIaJEBalOT MaTeMaTHUYECKUMU
paccyXKIeHUAMH; ydaTcsi IPUMEHATh MaTeMAaTHYECKHUE 3HAHUSI [P PELLICHUH PA3JIMYHbIX 331a4 U OLICHUBATh
IIOJIyYEHHBIE PE3yJbTaThl; OBJIAJEBAIOT YMEHUSIMH pEIICHUs y4eOHBIX 3ajjay; pa3BUBAIOT MaTEMaTHYECKYIO
UHTYHLHIO.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITPEJIMETA

I'eomempusa — oVH U3 BAKHEUIINX KOMIIOHEHTOB MaTeMaTHYECKOro oOpa30BaHusl, HEOOXOAUMBIN
JUIsL TIpUOOpeTEeHUs KOHKPETHBIX 3HAaHUM O TMPOCTPAHCTBE M MPAKTUYECKH 3HAYUMBIX YMEHH,
(dopMHpOBaHHUs S3bIKA ONHCAHUS OOBEKTOB OKPYXAIOIIEro MHUpA, Uil Pa3BUTUS IMPOCTPAHCTBEHHOTO
BOOOpa)KEHUSI Y MHTYHMIIMHM, MaTEMaTHUYECKON KYJIbTYpBI, JJI ACTETUUECKOIO BOCIHUTAHUS OOY4YaOLIUXCS.
N3yueHne reoMeTpuu BHOCUT BKJIAJ| B Pa3BUTHE JIOTUYECKOTO MBINUICHUS, B (OPMHPOBAHUE MOHATHUSA
JI0Ka3aTeNbCTBa.

OnazeHne OOyYarOIIMMHUCS CHUCTEMON TIe€OMETpUYECKMX 3HaHMH W YMEHMH HeoO0XoIuMo B
MOBCE/IHEBHOM JKMU3HM JUISl U3YUEHUS] CMEXKHBIX JUCUHUIUIMH U MPOJOLKEHNs 00pa30BaHUsl.

B kypce reomerpunm 7—9 KiaccoB MPEACTABICHBI CIEAYIOIINE COJEPXKATEIbHBIC JHHUU:
«['eomerpuueckue ¢urype», «OtHomeHus», «M3MepeHus U BbeIUMCICHHA», «[ eomeTpuueckue
MOCTPOEHUD», «I'eomeTpruueckue npeodpazoBaHus», «BEKTOpbl U KOOPAUHATHI Ha MIIOCKOCTHY.

B paMkax ykazaHHBIX CO/Ep)KaTeNbHBIX JTUHUNA PELIatoTCs CIEeAYIOINE 3a1auu:

- Ppa3BHUBAKOTCA MPCACTABJICHUA O T'COMETPUHU KaK HAYKE; 00 HUCTOPUHU BO3HHMKHOBCHHS T'€OMCTPHU KakK
nprUMepa HayKH, NepBble MPoOIeMbl KOTOPOH OBUIM MOCTABJIEHBI MPAKTUUYECKOW JIESTENbHOCTHIO YeJIOBEKa
(Hampumep, 3emiemMepue);

- (hopMUPYIOTCS 3HAHUS yJallUXCS O TEOMETPUYECKUX OOBEKTaX M MX CBOWCTBaX, (POPMYNax BBIUMCICHUS
TCOMETPHUICCKUX BCIUYHH,

- (hOpMUPYIOTCS HABBIKH ITOCTPOSHUS ¥ U3MEPEHUS] TECOMETPUUECKUX (PUTYp, PELICHHS 3a1a4;

- pa3BUBAETCS JIOTMUECKOE MBIIIUIEHUE, BOOOpakKeHNE, MaTEMaTHUECKUN S3bIK U AP.

OINIMCAHUE MECTA YYEBHOTI'O IPEAMETA B YYEBHOM IIJIAHE
VYuebublil npenmMer «l'eoMeTpus» BXOAUT B MPEAMETHYIO oOnacTh «MareMaTHka U HHPOPMATUKa»,
sBIIsIeTCs 00s13aTeNbHBIM U1 U3y4eHHs B 7-9 kiaccax. B yueOHOM miiaHe Ha ero u3yuyeHue OTBOJAUTCS:

Kaace Y4eOHblii IpeaMeT KosanuectrBo KonuyectBo Hroro
HeJleJIbHBIX YaCOB Y4eOHBbIX HeleJb 3a y4eOHbI 1o

7 KJjacc I"'eomerpus 2 30 60

8 Kiacc I'eomerpust 2 34 68

9 knacc I'eomerpus 2 34 68




Bcero 3a 3 ropa peanuzauuu nporpaMmsl — 196 yacos.

B 7 xnacce uzydyeHue npenMera HaYuHAETCs ¢ 1 OKTAOpS.

B 9 kiacce yueOHbIe 3aHATHS 3aKaHUYMBAIOTCS 25 Masi, TO3TOMY HeJeNbHasi Harpy3Ka pacupeaemseTcs B
TeueHue yuyeOHoro roja (B 1 u 2 uetBepTn).

JIMHHOCTHBIE, METAIIPE/IMETHBIE U IIPE/IMETHBIE
PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEIMETA

N3yuenne reomeTpun 00eCeunBaeT CIelyIolue pe3yabTaTbl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOrPaMMBI:

JUYHOCMHbLE:

1. T'OoTOBHOCTH MU CIIOCOOHOCTH OOYYAIOUIMXCS K CAaMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIMK K OOYYEHHUIO U MO3HAHWIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M HOCTPOCHMIO
JanpHEeHIell MHAMBUAYAIbHOM TpaeKTopuu oOpa3oBaHUs Ha 0a3e OpPUEHTHPOBKH B MHUpE mpodeccuil u
npo¢eCCHOHATBHBIX MPEANOYTEHUH, C YIETOM YCTONUNBBIX O3HABATEIbHBIX HHTEPECOB.

2. ChopMHPOBAaHHOCTh OTBETCTBEHHOTO OTHOUICHHS K YYEHHUIO; YBAaKHTEIBHOTO OTHOIICHHS K
Tpyay.

3. CpopMHpPOBaHHOCTH HEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM M OOILECTBEHHOM IPAKTHKH, YYMTHIBAIOILIEIO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE,
JlyXOBHO€ MHOT000pa3re COBPEMEHHOI'O MUDA.

4. Oco3HaHHOE, YBAXHUTEIbHOE U JI0OpOXKEIaTelbHOE OTHOILIEHHE K JPYroMy 4YeJIOBEeKY, €ro
MHEHHUIO, MUPOBO33PEHUIO, KYIbTYpPE, A3bIKY, BEpE, I'PaKIaHCKOH MO3ULMHU. [ 0TOBHOCTH M CIIOCOOHOCTH
BECTH JMAJOr C JAPYTUMM JIIOABMU M JIOCTUTaTh B HEM B3aUMOIIOHMMaHMs (MAeHTHHKanMs ceOs Kak
MOJTHONPABHOTO CyOBEKTa OOLICHHS, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pasza MmapTHEpa MO JHAJIOTY,
TOTOBHOCTb K KOHCTPYMPOBAHHUIO 00pa3a J0MYCTUMBIX CLIOCOOOB JIMAJIOra, TOTOBHOCTh K KOHCTPYUPOBAHHIO
polecca 1uanora, FoTOBHOCTb U CLIOCOOHOCTb K BE/ICHUIO IIEPETOBOPOB).

5. OCBOEHHOCTh COLIMAJIBHBIX HOPM, IMpPaBHUJI MOBEAEHUS, pojed W (GopM COLMATIBHOM >KU3HU B
rpynmnax u coooOecTBax.

6. ChopMHUpOBaHHOCTD IIEHHOCTHU 3[JOPOBOTO U OE30MACHOTO 00pa3a KU3HU.

7. Pa3BUTOCTb ACTETUYECKOTO CO3HAHMS Yepe3 OCBOEHUE XYJOXKECTBEHHOTO HAaclleUsl HapoJOB
Poccun u wMupa, TBOpUECKOW JEATEIBHOCTH OSCTETUYECKOro XapakTepa (CIIOCOOHOCTh IOHMMATh
3CTETHYECKOE, SMOIIMOHAIBHO-IIEHHOCTHOE BUACHHUE OKPYXKAIOIIEr0o MHUPa; CIOCOOHOCTh K 3MOIMOHAIBHO-
LIEHHOCTHOMY OCBOEHHIO MHpA, CAMOBBIPAKEHUIO U OPUEHTALMM B XYJO0XECTBEHHOM M HPABCTBEHHOM
IPOCTPAHCTBE KYJIbTYpbI; YBaXKEHUE K UCTOPUU KYJIbTYpbl cBoero OTeuecTBa, BIPa)KEHHON B TOM YHUCIIE B
NOHUMaHMU KpPacoThl YeJI0BEKa; C(HOPMUPOBAHHOCTh AKTHBHOT'O OTHOIIEHUS K TPAJAULIUAM XYy10’KECTBEHHOM
KYJIBTYpPbI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOMN [IEHHOCTH).

8. CdopMHPOBaHHOCTH OCHOB 3KOJIOTMYECKOH KyJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIIIICHUS.

Memanpeomemnuie

Me:xnpeamMerHbie NOHATHS

OOyuaromuecs YyCOBEPIIEHCTBYIOT MNPHOOPETEHHBIE Ha MEPBOM YPOBHE HaBBIKM PadoThl C
uHpopmanueii 1 nononHAT uX. OHU CMOTYT paboTaTh ¢ TEKCTaMH, IPeoOPa30BbIBAT U HHTEPIPETUPOBATD
coJIeprKallyocsl B HUX MH(POPMAIUIO, B TOM YHCJIE:

* CUCTEMaTH3UpPOBaTh,  COINOCTAaBIISATh, AHAJIW3UPOBaTh, 0000IIaTh M  UHTEPNPETHPOBATH
uH(pOpPMALIHIO, COJIEPKAITYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

* BBIICIATh TJIABHYIO W U30BITOYHYIO HMH(DOPMALMIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHHE
BbIJIEJICHHBIX (PAKTOB, MBICIIEH; IPEJICTABIATh UH(POPMAIIHMIO B CHKAaTOM ciioBecHOM dopMe (B BUJIE IJIaHa UITU
TE3UCOB) M B HAIIATHO-CUMBOJMUYECKOW (hopMme (B BHIE TaONHUI, TpapUUECKUX CXEM U JAMarpamm, KapT
HNOHATUI — KOHLIENTYyalbHbIX AMAarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJHATH TaOJIHIIbI, CXEMBI, AUArPAMMBbI, TEKCTHI.

OO6yuaromuecsi MPUOOPETYT ONBIT MPOEKTHOH esiTeJIbHOCTH Kak 0co0oit (opmbl yueOHOMI
paboThl, CcHMOCOOCTBYIONIEH BOCHHTAHUIO CAMOCTOSTEIBHOCTH, WHHIIMATUBHOCTH, OTBETCTBEHHOCTH,
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NOBBIIICHUIO MOTHBAUMU M 3((EKTUBHOCTH YUEOHOH NEATENPHOCTH; B XOJE pealu3allii HCXOJHOTO
3aMbICJIa Ha NPAKTHYECKOM YpPOBHE OBJIAJICIOT YMEHHEM BBIOMpATh aJeKBaTHbBIE CTOALIECH 3a7adye cpelCTBa,
IPUHUMATD PEIICHUS, B TOM YUCIIE U B CUTyallUsX HeomnpeaenéHHocTu. OHM Moay4yaT BO3MOXHOCTh Pa3BUTh
CIOCOOHOCTh K Pa3paboTKe HECKOJIbKUX BApUAHTOB PELICHUH, K IOUCKY HECTAaHAAPTHBIX PEIICHUH, OUCKY
Y OCYILECTBJICHHIO Han0oJiee IPUEMIIEMOIO PELLICHNUS.

B coorBerctBun ®I'OC OOQO BBIAEHAIOTCS TPU TPYNIBl YHUBEPCAIBHBIX YYEOHBIX JACHCTBHUMA:
peryJisATUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YVY /|

1. VYMeHue caMOCTOSTENBHO OIpPENENATh LEeTH OOydeHHs, CTaBUTb U (POPMYIHPOBATH HOBBIC
3a7jaud B yuyeOe U MO3HABaTeJIbHOW JEATeIbHOCTH, pa3BUBAaTh MOTHBBI U MHTEPECHI CBOCH MO3HABATEIbHOM
nesTeabHOCTH. OOyUaronMiics CMOXKET:

® AHAJIM3MPOBATH CYIIECTBYIOIIME U IUIAHUPOBATh OyAyIiHe 00pa3oBaTebHbIE PE3yJIbTaThl;

e JIeHTU(GULIUPOBATH COOCTBEHHBIE IPOOIJIEMBI 1 OIPEAEIATH INIABHYIO IIPO0IIEMY;

® BBIJBUTaTh BEPCHH PEIICHHS MPOOJIEMBbI, (OPMYINPOBATh TUIIOTE3bI, TPEIBOCXHUINATh KOHEUHBIN
pe3yJbTar;

® CTaBUTh IEJIb JCATEIbHOCTM Ha OCHOBE OIPENEIeHHOW MpoOJieMbl U  CYLIECTBYIOIIMX
BO3MOKHOCTEH;

e (opMysHpoBaTh yueOHBIE 33/1a4M KaK I1ard JOCTHXKEHHUS [TOCTABJIEHHOW LIEIH €S TEIbHOCTH;

e 00OCHOBBIBaTh LIEJEBbIE OPUEHTHPHI W TPUOPUTETHI CChUIKAMM Ha ILIEHHOCTH, yKa3blBas U
000CHOBBIBas JIOTMUECKYIO MIOCIIEA0BATENbHOCTD 111arOB.

2. YMeHME CaMOCTOSITENIbHO IUIAHUPOBaTb IyTH JOCTHXKEHHA ILellell, B TOM 4HCIE
QIbTEPHATHBHBIE, OCO3HAHHO BBHIOMpaATh HamOoiee HPQPEKTUBHBIE CIOCOOBI pEImIeHHs Y4YeOHBIX W
IIO3HABATEJIbHBIX 3a/1a4. OOyyaroUMics CMOXKET:

® ONpenensATh He0OXO0IMMbIE IEHCTBHUE(sI) B COOTBETCTBUU C y4EOHOM U MO3HABATEIILHON 3aa4eil U
COCTaBJISITh AJITOPUTM UX BBIIIOJHEHNUS;

e 00O0CHOBBIBaTh U OCYLIECTBIATH BBIOOP Hambosiee 3(h(HEeKTUBHBIX CIIOCOOOB pelIeHUs] Y4eOHBIX U
MO3HABATEJIbHBIX 33]1a4;

® OIpeNeNsATh/HaX0IuTh, B TOM YHCIIE€ U3 NPEJIOKEHHBIX BapUAHTOB, YCJIOBUS JJIS BBIOJHEHHUS
yueOHOI 1 T03HaBaTeNbHOU 3a/1a4H;

e BbHICTpaMBaTh >KM3HEHHbIE IUIaHBI Ha KPAaTKOCPOUHOE Oynyiiee (3asBisATH LE€JEBbIE OPUEHTHUPBI,
CTaBUTh aJEKBaTHbIE WM 3aJayd W INpejaraTh JCHCTBHs, YKa3biBass M OOOCHOBBIBAs JIOTHYECKYIO
NOCJIE0BATENBHOCTD I11aroB);

e BpIOMpaTh M3 MNPEIJIOKEHHBIX BAapHUAHTOB M CAMOCTOSATEIBHO HCKATh CPEJCTBA/pecypchl s
pelIeHns 3a/1a4k/I0CTHKEHUS LENH;

® COCTaBJIATH IJIaH PELICHUs MPOOIEMBI (BBITOIHEHUS IPOEKTA, IPOBECHUS UCCIIET0BaHMS);

® ONpeaensaTh NOTEHIMATIbHBIC 3aTPYIHEHHS NPHU PELICHUH y4yeOHOM M MOo3HaBaTEeIbHON 3a1auu U
HaXOJWUTh CPEACTBA I UX YCTPAHEHUS;

® ONUCHIBATH CBOM OMBIT, OQOpPMIIAS €ro s MepeAayd JIPYruM JIOJASM B BHJE TEXHOJIOTHH
pelIeHUs] TPAKTUYECKUX 3a7a4 ONPEAEIEHHOTrO KJ1acca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBHSI C TUTAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIIECTBIATh KOHTPOJIb
CBOEH JeSITENbHOCTH B IpOLIECCEe JOCTHIKEHMS pe3yibTara, OINpeleNaTh CHocoObl NEHCTBHIA B pamMKax
MPEJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBHUS B COOTBETCTBUU C U3MEHSIOIIENCS
curyanueit. O0yJaromuics cCMOXeT:

® OMpeAeNsiTh COBMECTHO C IMENAaroroM M CBEPCTHUKAMU KPUTEPHUH IJIAHHUPYEMBIX Pe3yJIbTaTOB U
KPUTEPUU OLIEHKH CBOEH yueOHOIl 1eTelbHOCTH;

® cHUCTEeMAaTU3UPOBaTh (B TOM 4HCJIE BBIOMpATh MPHOPUTETHBIC) KPUTEPUH IUIAHHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH NEATEIBHOCTH;

e OTOMpaTh MHCTPYMEHTHI AJISl OLICHMBAHUS CBOEH JEATEIIBHOCTH, OCYLIECTBISATh CAMOKOHTPOJIb
CBOEH JICATENHPHOCTH B paMKaX MPE/IOKEHHBIX YCIOBHI U TpeOOBaHUM;

® OILICHUBATh CBOIO JESATEIbHOCTb, APryMEHTUPYS NPUYMHBI JOCTHXKEHHS WM OTCYTCTBHSA

4



IUTAHUPYEMOTO pe3yJIbTaTa;
® HAXOAWTh JOCTAaTOYHBIE CPEACTBA JUIS BBHIMNOJHEHHUS Y4E€OHBIX JEHCTBUH B H3MEHSIONICHCS
CUTYallUX W/WIIK TIPU OTCYTCTBHUHU IUIAHUPYEMOTO pE3yIbTaTa;

e paboTas Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESATEIbHOCTh HA OCHOBE aHAIN3a
M3MEHEHUHN CUTYaIH JIJIs TOJYYEeHHs 3aIUIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3yibTaTa;

® YCTaHABJIMBAaTh CBSA3b MEXKIY IOJIYYEHHBIMH XapaKTEPUCTUKAMHU MPOAYKTA U XapaKTEPUCTUKAMHU
npolecca AITeIbHOCTH U 110 3aBEPUICHUH AEATEIbHOCTHU MPEAIaraTb U3MEHEHHE XapaKTEPUCTUK Mpoliecca
JUTSL TIOJTYYEHHUS YIIYYIIEHHBIX XapaKTEPUCTUK MTPOJYKTa;

® CBEpATH CBOM JICHCTBHUS C LIEIBIO U, P HEOOXOJMMOCTH, UCTIPABIIATH OUIMOKH CAMOCTOSITENBHO.

4. YMeHHe OICHHMBATH MPABUIBHOCTH BBHIOJHEHUS Y4e€OHOH 3amaui, COOCTBEHHBIE BO3MOXHOCTH
ee pemreHust. OOYyJarOIIMICS CMOXKET:

® ONpEeaeNsATh KPUTEPUH MPABHILHOCTH (KOPPEKTHOCTH) BHIITOJHEHHS y4eOHOM 3a1auu;

® aHAIM3UPOBaTh W OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTApHS I
BBHITIOJIHEHMS Y4EOHOM 3a/1auu;

e CcBOOO/HO MOJIB30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSMHU OIICHKH U CAMOOIICHKHU, UCXOMS U3 LU U
MMEIOIINXCS CPEACTB, pa3inyas pe3yibTaT U CIIOCOObI JIEHCTBUIA;

® OIEHHUBATH MPOJYKT CBOCH JEATEIHHOCTH MO 33/JIaHHBIM W/WJIA CaMOCTOSATEIBHO OIPEICIICHHBIM
KPUTEPUSAM B COOTBETCTBUU C LIETBIO ACSITEIbHOCTH;

e 00OCHOBBIBaTh JOCTHIKUMOCTh II€JM BBIOPaHHBIM CHOCOOOM Ha OCHOBE OIEHKH CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

¢ (UKCUPOBATh U AHATU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnmanenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, MPUHSATUS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOH U MO3HABAaTEIbHOU. O0YJarOIIHICS CMOXKET:

e HaOMIOJaTh W AaHAJIU3UPOBATH COOCTBEHHYIO Y4YEOHYI0O M MO3HABATENIbHYIO JIEATENbHOCTh U
NeSITeIbHOCTD JPYTrUX 00yJaromuxcs B MPOLEcce B3auMOIIPOBEPKH;

® COOTHOCUTh peajlbHble M IUIAHUPYEMbIE pe3yJbTaThl WHIWBUIYaJbHOM 00pa3oBaTenbHOU
JEeSTENIbHOCTH U J€NIaTh BBIBOBL;

® [PUHHUMATH PEIIeHUE B yUeOHOH CUTYyallMl U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIbHO ONpEAENSATh NMPUYMHBI CBOETr0 yclexa WM HeycleXa M HaXOAUTh CHOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;

® PETPOCIEKTUBHO OMNpEAENATh, Kakhe ACUCTBUS MO pEIIeHUI0 y4eOHOW 3ajjaud WM MapameTpbl
9THUX JEHCTBHIA MPUBEIH K MOJYYEHHUIO UMEIOIIErocs MPOayKTa y4eOHO! AeITeNbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBI PETYIIALNU NCUXO(PU3NOTOTHIECKIX/ SMOIIMOHAIBHBIX COCTOSHUN IS
nocTxkeHUs: 3(¢exra ycrnokoeHuss (yCTpaHEHMsI SMOLMOHAJIBHOW  HAINpsDKEHHOCTH), 3¢ dexTa
BOCCTaHOBJEHUs (ociabieHust MposBICHUH  yToMmileHus), H(dexTa aKTUBU3AUK  (HOBBILICHUS
MCUXO(PU3UOTIOTUIECKON PEaKTUBHOCTH ).

ITo3naBaTtenbHbie YY /[

6. YMeHume ompenensTh IMOHATHS, CO3/JaBaTh OOOOIICHWS, yCTaHABIWBAThL  AHAJOTHH,
KJaccu(UIUpPOBaTh, CAMOCTOSTEILHO BBIOMPAaTh OCHOBAHUS M KPUTEPUM JUId  KIaccu(UKaluy,
YCTaHABIMBaTh MNPUYUHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH JIOTMYECKOE pPAacCyXJIE€HHE, YMO3aKIIOueHHE
(MHIYKTUBHOE, I€AYKTUBHOE, M0 aHAJIOTHH) U JeNIaTh BHIBOJIbL. OOyUalOMMNACs CMOXKET:

e 10I0MpaTh CJIOBA, COMOJYUHEHHBbIE KIIOYEBOMY CIIOBY, OIpPEAETSAIONIME €ro NpU3HAKUu H
CBOMCTBA;

® BBHICTPaMBaTh JIOTUUECKYIO LIEMOYKY, COCTOSLIYIO M3 KJIKOYEBOI'O CJIOBA U CONOAYMHEHHBIX €MY
CJIOB;

® BBIICTATH OOIIMIA TPU3HAK JBYX WM HECKOJBKUX MPEIMETOB WIH SIBICHUH W OOBACHATH MX
CXOJICTBO;

e O0BEOMHATH MPEIMETHl U SBJICHUS B TPYNNbl IO OMNpEACICHHBIM INpPU3HAKAM, CpPaBHHUBATbh,
KJIaccu(puIUpoBaTh U 00001maTh (PaKThI U SBICHUS;

® BBIIEJATH SIBJICHHUE U3 OOIIETO psAsla IPYTUX SIBICHUN;

® ONpenensiTh OOCTOATENbCTBA, KOTOPHIE MPEIIIECTBOBAIM BO3HHUKHOBEHHUIO CBS3H MEXIY
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SBIICHUSIMH, U3 3TUX OOCTOSITEIBCTB BBIACHATH OINPENENAIONINE, CIIOCOOHBIE OBITh MPUYUHOW JTAHHOTO
SIBJICHUS, BBISABIIATH IPUUUHBI U CIIEICTBUS SIBJICHMUIA;

® CTPOUTH PAacCyXJIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM U OT YaCTHBIX SIBIICHHIA
K 00IIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXIICHHE HAa OCHOBE CPaBHEHHUS NMPEAMETOB WM SBICHHA, BBIIENAA MIPH 3TOM OOIIHe
NPU3HAKH;

® y3Jararh NOJyYEHHYIO HH(OPMAIIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE pPelaeMoii 3a/1auH;

® CaMOCTOSITENIbHO YKa3blBaTh Ha HH(OpPMAILMIO, HYKIAIOLIYIOCS B IPOBEpKe, MIpeiaraTh U
MPUMEHSTH CIIOCOO MPOBEPKH JOCTOBEPHOCTH HH(POPMALIHH;

e BepOATM30BaTh IMOIMOHAIBHOE BIICYATICHUE, OKa3aHHOE Ha HETO HCTOYHHKOM;

® OOBACHATH SIBJICHUS, MPOLECCHI, CBSI3M M OTHOIICHUS, BBIABISIEMbIE B XOJI€ MO3HABATEILHOW U
HCCIICIOBATEIbCKON JICSITEILHOCTH (IIPUBOAUTH OOBSICHEHHE C H3MEHEHHEM (OPMBI IPEICTABICHHUS,
OOBSCHSATH, NETATM3UPYS WK 0000111as1; 0OBSICHATH C 3aJJaHHON TOYKH 3PCHHUS );

® BBIIBIATH M Ha3bIBaTh NPUYMHBI COOBITHS, SIBICHUS, B TOM 4HCJIE BO3MOXXHBIE /Hamboiee
BEpOSATHBIE MPUYMUHBI, BO3MOXHBIC MOCIEACTBHUS 33JaHHON MPUYUHBIL, CAMOCTOATEIHLHO OCYIIECTBIIAS
NPUYHHHO-CJICICTBCHHBIN aHAIIN3;

® J1eaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a PA3HBIX TOYEK 3PEHUS, MOJITBEPXKIATh BBIBOJ
COOCTBEHHOM apryMeHTallel WK CaMOCTOSTEIbHO OMy4YEHHBIMU JAHHBIMHU.

7. YMmeHue co31aBaTh, IPUMEHATHh M MPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJICTH M CXEMBI IS
pelieHus yueOHbIX U MTO3HABATENbHBIX 3a/1a4. O0yJarouiicss CMOXKeT:

e 0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBIICHUE;

® ONpENeNsATh JIOTHUECKUE CBSI3M MEXAYy MpeIMEeTaMH W/WIHM SIBICHUSMH, 00O3HA4YaTh JaHHBIC
JIOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

e C03/1aBaTh a0CTPAKTHBII WU pealbHbIN 00pa3 MpeaMeTa U/uilH SBICHUS;

® CTPOUTh MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHH 3aJjaun /UM CrIoco0a ee pelieHus;

e co3gaBaTh BepOajbHbIC, BEIIECTBEHHbIE U HH(MOPMAIMOHHBIE MOJEIU C  BBLACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONpEeJesieHHs Ccrocoba pelieHus 3aayd B COOTBETCTBUM C
CUTYalHEil;

e peoOpa3oBBIBATE MOJEIM C IIENBI0 BBIABICHUS OOLIMX 3aKOHOB, OIPENENAIONNX JAHHYIO
MIPEAMETHYIO 00J1acTh;

® [IEPEBOJUTH CIIOKHYIO IO COCTaBy (MHOTOACHEKTHYI0) MH(pOpManuio H3 Trpaduyeckoro WM
(dbopManTn30BaHHOTO (CUMBOJIBHOTO) MIPEJCTABICHHS B TEKCTOBOE, 1 HA000pOT;

® CTpPOUTH CXEMY, aJTOPUTM JEHCTBHSA, WCIPABIATh WM BOCCTAHABIMBATH HEM3BECTHBIM paHee
QITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alITOPUTM;

® CTPOUTH JI0Ka3aTeIbCTBO: NPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAJIM3UPOBATH/Pe(IIEKCUPOBATh OMBIT pa3padOTKM W  pealu3alud  Y4eOHOro MpPOeKTa,
UCCIIEIOBaHUs (TEOPETUYECKOr0, SMIIMPUYECKOT0) HAa OCHOBE MPEUIOKEHHOW MNpOOJIEeMHOM cUTyaluu,
TIOCTABJICHHOM TIEJTN /WM 33JaHHBIX KPUTEPHEB OIICHKH MPOIYKTa/pe3yIbTara.

8. CwmpicnoBoe ureHne. OOyJaromuiics CMOXKET:

® HaXOAWTh B TeKCTe TpeOyeMyro HHGOpMaIUIO (B COOTBETCTBUH C LEISIMH CBOEH J€ATEIbHOCTH);

® OPHEHTUPOBATHCS B COACPKAHUHU TEKCTA, TIOHUMATh IEJIOCTHBIA CMBICT TEKCTa, CTPYKTYPHPOBATH
TEKCT;

® YCTaHaBIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHH, SIBIICHUI, IPOIIECCOB;

® PpE3IOMHPOBATh ITABHYIO HJIEIO TEKCTA;

e TIpeoOpPa3OBBIBATH TEKCT, «IIEPEBOJIS» €T0 B IPYT'YI0 MOJAITBHOCTD, HHTEPIIPETH- POBATh TEKCT
(HeXyI0)KEeCTBEHHBIN — YU€OHBIH, HAYYHO-TTOMYJISIPHBIN, HHPOPMAI[MOHHBIH, TeKCT non-fiction);

® KPUTHUYECKU OLIEHUBAThH COACpkKaHuE U (PopMy TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE OKOJOTHYECKOTO MBIIIJICHUSA, YMEHUE TPUMEHSTh €ro B
MO3HABATEIbHOW, KOMMYHHMKATHBHOW, COIMAIBHON TIpakTHUKE W NPOo(EeCCHOHATBLHON OpHECHTAIUH.
OOyJaromumiicss CMOXKeT:

® OMpeAeNsaTh CBOE OTHOUICHHE K MPUPOIHOMN Cpee;



® aHAJIM3UPOBATH BIMSIHUE SKOJIOTMYECKUX (PaKTOPOB Ha Cpely OOMTaHMS KHUBBIX OPraHU3MOB;

® TIPOBOAMTH IPUYMHHBIA U BEPOSATHOCTHBIN AHAIIN3 DKOJIOTHYECKUX CUTYALHH;

® [IPOTHO3MPOBATh W3MEHEHMsI CUTyallud TP CMEHEe JeHcTBHA OAHOro (akropa Ha JelcTBue
Ipyroro ¢akropa;

® DACIPOCTPaHITh SKOJIOIMYECKHE 3HAHUS M YYacTBOBAaTh B IPAKTMUECKUX JI€lax IO 3alluTe
OKpYKaroIlEH Cpeibl;

® BBIPAXKATh CBOE OTHOILEHHUE K IIPUPOJIE Yepe3 MOJEIH, IPOEKTHbIE PaOOTHI.

10. PazBuTte MOTHBAaLMM K OBJIAJACHHUIO KYJIbTYpOM aKTMBHOT'O HCIIOJIB30BAHUS CIOBApEd U APYTUX
MOMCKOBBIX cucTeM. OOyJarOmUics CMOKET:

e onpeaensaTh He0OOXOAMMbIE KIIFOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;

® OCYILECTBIATh B3aUMOJAEHUCTBHE C 3JIEKTPOHHBIMU IIOMCKOBBIMHM CHCTEMAaMHU, CJIOBAPSIMU;

e (QopMupOBaTH MHOXXECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX MCTOYHUKOB Ui OOBEKTUBU3ALUU
pE3yJIbTaTOB IOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESITEIBbHOCTHIO.

Kommynukarususbie YY ]|

11. YMeHHne OpraHu30BBIBATH Y4E€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTh C
YUYUTENEM U CBEPCTHUKAMU; paboTaTh MHAMBUAYAJIBLHO U B IPYIINE: HAXOAUTH O0lIee pellieHre U pa3peiaThb
KOH(JIMKTHI Ha OCHOBE COTJIACOBAHMSI IMO3UIMI M yueTa MHTEPEcOB; (OPMYIUPOBATh, apTyMEHTUPOBATh U
OTCTauBaTh CBO€ MHEHHE. O0yJaromuicsi CMOXKeT:

— ONpEIENsITh BO3MOXHbBIE POJIM B COBMECTHOM JESITEIbHOCTH;

— WIpaTh ONPEIEIIEHHYIO POJIb B COBMECTHOM J1€ATEIBbHOCTH;

— TPUHUMATh MO3HUIHUIO0 COOECETHNKA, IIOHIUMAs TIO3ULIMIO IPYTOTO, PAa3IN4aTh B €r0 PeUd: MHEHHE
(TOUKY 3peHus), JOKA3aTEIbCTBO (ApryMEHTHI), ()aKThl; THIIOTE3bI, aKCHOMBI, TEOPHH;

— ompenensTb CBOM JeMCTBUA W JEHUCTBHsSL IapTHEpa, KOTOpble CHOCOOCTBOBAIM MM
IPENATCTBOBAIN NPOTYKTUBHOM KOMMYHHKAIIUH;

— CTPOUTH NO3UTHBHBIE OTHOIIEHHUS B IIpoLiecce y4eOHOM U MO3HABATEIbHON 1€ATEIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOUKY 3PEHHUs, B JUCKYCCUN YMETH BBIIBUTAThH
KOHTpapryMeHThI, epedpa3upoBaTh CBOIO MBICIb (BIaJeHME MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KpPUTHUYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTH
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

— IpeJularath allbTepHATHUBHOE pelleHHe B KOH(JIMKTHON CUTYyallny;

— BBIJIENATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUH;

— JIOrOBapMBaThCS O MpaBWJIaX M BOMNPOCax Ui OOCY)XIEHHs B COOTBETCTBHM C ITOCTaBJIEHHOM
nepe rpynmon 3aiaduen;

— OpraHu30BbIBaTh y4eOHOE B3aUMOJEHCTBHE B Ipymie (ONpeaensTh OOIIMe LENH, pacipeleisTh
POJIH, JOTOBAPUBATHCS IPYT C IPYTOM H T. 11.);

— yCTpaHsATh B  paMKax  Juajora  pas3pelBBl B~ KOMMYHHUKAllMM,  OOYCIIOBJICHHbIE
HENIOHUMaHUEM/HENPUITHEM CO CTOPOHBI COOECeTHHKA 3aa4H, (OPMBI WIIH COIEPIKAHUS TUAIOTA.

12. VYmMeHue OCO3HaHHO UCIIOJNB30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBHM C 3ajadyei
KOMMYHHUKAIIUH ISl BBIPAXKEHUSI CBOUX YYBCTB, MbICIIEH U MOTpeOHOCTEN /ISl MJIAHUPOBAHUS U PETYIISALNN
CBOEH [NEATEIBHOCTH; BJIAJIEHHME YCTHOM M NHCBMEHHOH pe4bl0, MOHOJOTMYECKOW KOHTEKCTHOW PEUBIO.
OO0y4aromHiics CMOXKET:

e  OmpeneniTh 33Jjauy KOMMYHUKAIIMK U B COOTBETCTBHHU C HEW OTOMpATh peueBble CPE/ICTBA;

e 0TOMpaTh M MCIIOIB30BaTh PEUEBBIE CPEJCTBA B IPOLIECCE KOMMYHUKAIMM C JPYTUMH JIIOJbMH
(Tmarnor B mape, B MaJjioi rpymnre u T. 1.);

® MpEACTaBIATH B yCTHOM MM MHUCbMEHHOM (popMe pa3BepHYTHIH MJIaH COOCTBEHHON JESATENIbHOCTH;

e coOmoaaTh HOPMBI IYOJUYHOM pedu, perjiaMeHT B MOHOJOre M JUCKYCCHM B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a7ja4eii;

e  BbICKa3bIBaTh M OOOCHOBHIBaTb MHEHHE (CYXJICHHE) M 3alpaliuBaTh MHEHHE MapTHEpPa B paMKax
JAJIOTa;

e [IPUHUMATbH PELICHHE B XOJI€ AUAIOTa U COTIACOBBIBATH €0 C COOECEIHUKOM;



e Co3/1aBaTh NHUCbMEHHBIC «KJIMIIMPOBAHHBIE» W OpPUTMHAIbHBIE TEKCTHI C HUCIOJIb30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPEJICTB;

®  UCNOJB30BaTh BepOaJbHBIE CPEICTBA (CpPeICTBa JIOTMUYECKOW CBSI3M) JJIS BBIICICHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIIJICHUS;

®  JCIIOJb30BaTh HEBEpOATbHBIE CPEICTBA WIIM HATIAAHBIE MaTEepUalIbl, TIOATOTOBICHHBIC/OTOOpaHHBIE
107 PYKOBOJICTBOM YUHTEIIS;

e JenaTh OLIGHOYHBIH BBIBOJ O JOCTIKCHHM LEIHM KOMMYHHMKALIMM HEMOCPEICTBEHHO IMOCHe
3aBepILIEHNs] KOMMYHUKAaTUBHOTO KOHTAKTa M 0OOCHOBBIBATH €TO.

13.  ®opmupoBaHHE U Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCHOJIB30BaHUS WH(POPMAIOHHO-

KOMMYHHUKAIIMOHHBIX TexHosorui (zanee — MKT). OGyqaromuiicss cMOXeT:

® [[eJICHANIPABICHHO UCKATh M MCIOJIb30BaTh HHPOPMAIMOHHBIE PECYPChl, HEOOXOAUMBIE JUIS PELICHUS
y4eOHBIX U MMPAKTUYECKUX 33/1a4 ¢ momomrsio cpencts UKT;

® BBIOMpATh, CTPOUTH U HMCIOJB30BATh AJCKBATHYIO0 WH(OPMAIMOHHYIO MOJENb JUIS Mepelaud CBOMX
MBICJIEH CpeICTBAMH €CTECTBEHHBIX M (DOPMATBHBIX SI3bIKOB B COOTBETCTBHUH C YCIOBUSIMH KOMMYHUKAIINH;

® BBUICIATh HMH(GOPMAIMOHHBIA aCIeKT 33/a4d, ONEepUPOBATh JAHHBIMH, MCIOJIb30BaTh MOJIEIb
peleH s 3a/1a9u;

® CIIONB30BaTh  KOMIIBIOTEPHBIE ~ TEXHOJIOTWM  (BKIIOYAas  BBIOOpP  aJEKBATHBIX  3ajade
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-ANIAPATHBIX CPEACTB M CEPBUCOB) Ul PEUICHUS MH()OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX y4eOHBIX 3a7ad, B TOM YHCJE: BBIUYMCICHHE, HAIMMCaHHWE MIOKJIANOB, pedeparos,
CO3JJaHUE MPE3EHTALUH U 1Ip.;

® HCIIOJIb30BaTh HH(POPMAIIHIO C YIETOM STHUYECKUX U IMPABOBBIX HOPM;

e co3gaBaTh HMH(OPMAIMOHHBIE PECYpChl PA3HOTO THIA WM JUISL PAa3HBIX ayIUTOpHid, COOIIOAaTh
UH(POPMALMOHHYIO TUTHEHY U MpaBwiia HHYOPMAIIMOHHON 0€301aCHOCTH.

npeomemuule:

® HMETh TPEJCTABJICHUS O MAaTeMaTHKe KaK O METOJIE TMO3HAHHS JeHCTBUTEILHOCTH, MO3BOJISIONIEM
OTIHCHIBATH M M3YYaTh PEAbHBIC IPOIIECCHI U SIBICHUS;

e paboTaTh C Yy4yeOHbIM MaTEeMaTHYECKUM TEKCTOM (QHAIM3MPOBATh, W3BJIEKaTh HEOOXOAMMYIO
UHPOPMALIMIO), TOYHO W TPaMOTHO BBIp@KaTh CBOM MBICIM C TPUMEHEHHEM MaTeMaTHYeCKOM
TEPMUHOJIOTHH ¥ CHMBOJIUKH, IMPOBOJAUTH KiacCH(UKAIIMK, JIOTHYECKHE OOOCHOBAaHUS, JOKa3aTeIbCTBA
MaTeMaTHYECKUX YTBEPKICHUH;

® BIIAQJIETh TEOMETPHUUECKUM SI3BIKOM; Pa3BUTHE YMEHHUS WCIOIB30BATh €0 ISl OMUCAHUS MPEIMETOB
OKPY’KaIOIIET0 MUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX INPEICTABICHUH, H300pa3UTEbHBIX YMEHH, HAaBBIKOB
reOMETPUYECKUX MTOCTPOCHHUI;

® HMETh CHUCTEeMaTHYECKHWE 3HAHUSA O IUIOCKUX (UTypaXx M HUX CBOWCTBAaX, MPEICTABICHUNA O
HPOCTENIINX MPOCTPAHCTBEHHBIX TEJaX; pa3BUTHE YMEHUH MOJEIMPOBAHUS PEAbHBIX CUTYyalluil Ha sI3bIKE
TE€OMETPHH, UCCIIEAOBAHMSI IOCTPOSHHON MOJIETH C MCTIOJIh30BAHUEM T€OMETPUIECKUX MOHSATHH U TEOpeM,
anmapara ajnreOpbl, peleH!s] TCOMETPUUYECKUX U MPAKTUYECKUX 3a/1ad;

® MPUMCHATh W3YYEHHBIC TMOHATHUS, DPE3YJIbTaThl, METOABI I pEIIeHHs] 3ahad MPaKTUIECKOTO
XapakTepa W 3ajad W3 CMEXKHBIX TUCHUIUTMH C WCIOJB30BAaHUEM TIPH HEOOXOJUMOCTH CIIPAaBOYHBIX
MaTepHaoB, KOMIBIOTEPA, MOJIb30BATHCS OLEHKON M MPUKHUIKOM MPH MPAKTUYECKUX pacuéTax;

e o00nanaTe HHGOPMAITMOHHOMN U aJTOPUTMUYECKON KYJIbTYPOH.

IIpu opranusanmm ydeOHOro rmnporecca OylaeT oOecmedeHa MNOCIe/I0BATEIbHOCTh H3yUYCHUS
y4eOHOT0 MaTepHaja: HOBbIE 3HAHUS ONMUPAIOTCS HAa HEJIaBHO MPONUACHHBIN MaTepual;, 00ecrieyeHo
IIO3TAITHOE PACKPBITUE TEM C TOCJIEAYIOIMIEN MNPaKTUYECKONM pealu3aliueil; 3aKpelieHHue B
Mpollecce MNPaKTHUKYMOB M JIEJOBBIX HUrp; OyAyT HCIIOJB30BaThCsi KOMOWHHMPOBAHHBIE YPOKH,
3a4€Thl, YPOKH — COPEBHOBAHUs, YPOKH ¢ ucnoib3oBanuem MKT.

KoHTposb ypoBHSI 00y4EHHOCTH IpeyCcMaTpUBaET MPOBEACHUE CAMOCTOSITENIbHBIX PadOT, TECTOB,
KOHTPOJIBHBIX pa0oT. MTOroBBIM KOHTPOJIL B 7, 8 Kjaccax HPOBOAUTCA B (OpME HUTOTOBOU
KOHTPOJIbHOM paboThl, B 9 Kitacce B hopMe TOCYyapCTBEHHONW UTOTOBOM aTTECTAIlUH.



IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O IIPEIMETA

BrinyckHuk HayuuTcs B 7-9 Kiaccax
(ny11 MCMOJIb30BAHMS B MOBCEIHEBHOM
JKH3HM U o0ecrieyeHns] BO3MOKHOCTH
YCHENIHOT0 MPOAO0JIKEeHUsI 00pPa30BaAHUA
Ha 0a30BOM ypPOBHe)

BpInyCKHUK MOJYy4YUT
BO3MOSKHOCTH HAYYUTHCS B 7-9
KJaccax AJ15 odecrnevyeHus
BO3MOKHOCTH yYCHEIIHOTO
MPOIO0JIKEeHUs 00pa3oBaHMsI HA
0a30BOM U YIJ1Y0JIéHHOM YPOBHSAX

DJIeMeHTbI TeOpHHU - OmepupoBaTh Ha 0a30BOM ypoBHE | - Onepuposamp” NOHAMUAMU:
MHOKECTB U TIOHSITUSIMH MHOECTBO, JJIEMEHT | onpeoenenue, meopemd, aKCuoma,
MaTeMaTH4YecKOil MHO€ECTBA, MOJIMHOXKECTBO, | MHOMCECMB0, Xapaxkmepucmuxu
JIOTHKHU MPUHAJIC)KHOCTb; MHOJICECMBA, NIeMEeHm MHOMCeCmad,
- 3aJ1aBaTh MHOXKECTBA MEPEUUCIICHUEM UX | nycmoe, KoOHeuHoe U OecKoHeuHoe
AJIEMEHTOB; MHOHCECMBO, HOOMHOMICECMBO,
- HaxoJUTh IMepeceuyeHue, OOBEAUHEHUE, | NPUHAOIEHCHOCD, 8KIIIOYEHUe,
MOJIMHO>KECTBO B MPOCTEUILIUX CUTYALUSAX; | PABEHCIBO MHOMCECE,
- omepupoBaTh Ha 0a30BOM YypOBHE | -  usobpaxycams  MHONCECmM8ad U
HNOHSTUSIMM:  OIpPEAEICHUE,  AKCHOMA, | OMHOUEHUE MHOHMCECE C NOMOUbIO
TeopeMa, 10Ka3aTebCTBO; Kpy2o6 Junepa;
- IPUBOJUTH NMPHUMEPHl U KOHTPIPUMEDHI | -  Onpeoenimv  NPUHAONEHCHOCHIb
TUIS MOJITBEPKICHUS CBOUX | 2/leMeHma MHOICECm8),
BBICKA3bIBaHUH. 00beOuHeHUIo u nepeceyeHuro
MHOICECMB;
- 3a0a6amb MHONCECMBO C NOMOUBIO
nepevucienus 9/1eMeHMO8,
C/l0BECHO20 ONUCAHUS,
- onepuposama NOHAMUSAMU:
8biCKa3vbleanue,  UCMUHHOCL U
JIOHCHOCMb 8bICKA3bIBAHU,
ompuyaue 8bICKA3bIBAHULI,
onepayuu HAO BbICKA3bIBAHUAMU. U,
Uy, He, YCIOBHbIE BbICKA3LIBAHUS
(umnauxayuu);
- cmpouma 8bICKA3bIBAHUS,
OmMpUYaAHUs 8bICKA3bIGAHUIL.
B noBceHeBHOM KU3HM U MPU U3YYEHUH IPYTUX PeIMETOB:
- HCIIOJIB30BAThH rpaq)nquKoe ° cmpoumas YenoyxKu
IPEJCTABICHUE MHOMKECTB JJIs ONHMCAHHUSA | yMO3aKAIOYEHUL Ha OCHOBe
peabHBIX MPOIECCOB W ABICHHUU, TIPHU | UCHOIbI0BAHUS NPABUIL TOCUKU,
pCIICHNA 3a1a4 Apyrux Y4EOHBIX | ucnonb3oeams MHodICECMEA,
MPEMETOB. onepayuy ¢ MHOHCeCmeamu, ux
epaghuueckoe npedcmasienue OJisi
ONUCAHUS PEanbHbIX NPOYeccos U
A61eHUU
I'eomeTpnueckue - OnmnepupoBath Ha 0a30BOM ypOBHE | - Onepuposamso NOHAMUAMU
urypsI MOHSATUSMH T€OMETPUUECKUX (PHUTYD; 2eomempudeckux gueyp;

- U3BJIEKATh UH(OPMALIHIO 0

- U3sejlekamos, UuHmepnpemupoeams U

!31ech 1 nanee — pacmo3HaBaTh KOHKPETHBIC IPUMEPHI OOIINX MOHATHIT [0 XapaKTEPHBIM MPH3HAKAM, BHITONHATS JCHCTBHS B
COOTBETCTBHH C ONPECIICHIEM U MMPOCTSHIITIMH CBOUCTBAMH MOHATHHA, KOHKPETH3UPOBATH IPUMEPAMH OOIIUE TOHATHS.

2 311ech W Jjajiee — 3HATh ONPEEICHHE OHITHS, yMETh MTOACHATh €r0 CMBICI, YMETh HCIIONB30BATh MOHSTHE H €r0 CBOHCTBA IIPH
TIPOBEICHUH PACCYKICHUH, TOKA3aTeIbCTB, PEIICHUH 3a1ad.




TEOMETPUUECKHUX ¢durypax,
MNpCACTAaBJICHHYIO Ha YCPTC)KaxX B SIBHOM
BUJIC;

- MNPUMCHATH JJISL peICHUA 3ajga4d
reoMeTpudeckue (pakThl, €CIIU YCIOBUS HX
MPUMEHEHHUS 33]IaHbI B IBHOU (hopMe;

- pemarb 3aJaud  HAa  HAXOXKICHHE
TEOMETPHUYECKUX BEIMYMH M0 oOpasiam

npeobpazosvieams UHGOpMAYUo o

2eomMempudecKux Queypax,
NpeoCmasieHHyI0 Ha Yepmetcax;
- NpuMeHAmb  2eoMempuiecKue

¢axmul Ons pewenus 3aoau, 8 mom
yucne, NpeonoNaLaloUUx HeCcKOJIbKO
Wazos peuteHusi;

- ¢opmynuposams 6 npocmeviuiux

VI aJITOPUTMaM. cuyuasx — ceoucmea U - NPUSHAKU
pueyp;
- Ookazvleams  2eoMempuyecKue
VIMBEPHCOEHUSL,
- 61a0embv CMAaHOapmHoll
Kiaccuuxkayuei  nIOCKuUx — gueyp
(mpeyeonbHUKo8 u
UemblPEXY20IbHUKOB).

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX NMPEIMETOB:

- HCIIOJIb30BaTh CBOMCTBA T€OMETPHUYECKHX | - UCNoOIb308amMb ceoticmea

buryp s pemeHus THUIOBBIX 3ajady,
BO3HUKAIOIINX B CUTyalusxX
ITOBCETHEBHOM JKU3HHU, 3a7a4
MPAKTUYECKOTO COICPKAHUS.

2eomempuieckux ueyp 0Jis peuletusl
3a0ay NpaKmuyecko20 xapakmepa u
3aA0a4 U3 CMENCHBIX OUCYUNTIUH.

OTHolIeHUuA

- OnepupoBatb Ha 0a30BOM ypOBHE
MOHSATUSMH: PABEHCTBO (uryp, paBHBIE

Gurypel,  paBeHCTBO  TPEYrOJbHHUKOB,
HapajIeIbHOCTh MPSIMBIX,
HNEepIEHIUKYIAPHOCTh  MPSIMBIX,  YIJIBI
MEXIy  TPSIMBIMH, NepIEeHIUKYIIAP,

HAKJIOHHAas, IPOCKIU.

- Onepuposambw NOHAMUAMU:
pasencmeo @ueyp, pasHvle ¢huzypul,
Pasencmeao mMpey2oIbHUKOS,
napanneibHocms NPAMUIX,

NEePREeHOUKYIAPHOCIb NPIMBIX, Veilbl
MeHCOy NpAMbIMU, NEePHEeHOUK)YIAD,
HAKJIOHHAA, npoexyus, nooobue
Quzyp, nooobuwvie gueypul, no0oOHbIE
mMpeyeoibHUKU,

- npumename meopemy Daneca u
meopemy 0  NPONOPYUOHATLHBIX
OmpesKax npu peweHuy 3a0ay,

- Xapakmepu3osamsv  63AUMHOE
pacnonodicenue npsAmMotl u
OKPYIHCHOCIU, O8YX OKPYHCHOCHEII.

B noBcetHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NMPEIMETOB:

- MCIIOJIB30BATh OTHOLICHUA I PCHICHUSA
MPOCTEUIINX 3aJa4, BO3HUKAKOIIUX B
peanbHON KU3HU.

- UCNONb306aMb  OMHOWIEHUs.  OJlfl
pewienuss  3a0ad, BO3HUKAIOWUX 8
PEANbHOU HCUZHU.

HN3mepenus n
BbIYHCJICHUS

- BBImomHATE HU3MEpPEHHE JUTHH,
pPacCcTOSIHUM, BEJIMYUH YTJIOB, C MTOMOILBIO
MHCTPYMEHTOB I HU3MEPEHUH [UIMH U

YTJIOB;

- TOpuUMEHATh  (QopMysbl  MEpPUMETPa,
MJI0ILATN u 00BEMa, 10111
MTOBEPXHOCTH OTJIEJIbHBIX

-Onepuposams npeocmasieHusMu o
OonuHe,  naowaou, oOwvéme  Kax
senuuunamu. Ilpumensmos meopemy
Iughazopa,  gopmynvr  nrowadu,
00béMaA NPuU peutenun MHO2OUA208bIX
3a0ay, 8 KOMOpbIX He 6ce OaHHbvle
npeocmasiieHvl S1I6HO, A mpedylom
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MHOTOIPaHHMKOB NP BBIYMUCIICHUSX,
KOoraa BCC JaHHBIC UMCIOTCA B YCIIOBUU,

- npuMeHATh TeopeMy Iludaropa, 6a3oBbie
TPUTOHOMCTPUYCCKUC COOTHOIICHUA [JIA
BBIYUCIICHUS JUINH, paccTosiHuH,
IJIOIIAJEH B IPOCTEUIINX CIIydasiX.

B8bLIUUCTCHUTI, bosee

WupoxKum

onepuposams
KOIU4ecmeom  hopmyn
OJIUHDI, niowaou, 0b6véma,
BLIYUCTIAMND Xapakmepucmuxu
KomoOuHayuil ¢pueyp (oKkpyscnocmetl u
MHO20Y20/IbHUKO8) BLIYUCTIAMND
paccmosiHus. ~ mexcoy — gueypamu,
NPUMEHAMb — MPUSOHOMEMPUYecKue
Gopmynel Onsi 8vlyuCieHUll 8 Oojee
CNLOJICHBIX — CYHAsX,  NPOBOOUMDb
BbIUUCTICHUS Ha ocHose
PAsHOBEIUKOCMU u
PABHOCOCMABNIEHHOCMU,

- Npo8OOUMb NPOCHblE BbIYUCTCHUS
Ha 00bEMHBIX Menax;

- ¢opmyruposamo
gbluucCieHUue  ONUH,
00bEM08 U petams ux.

3a0auu  Ha
niowaoet u

B noBceaqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

- BBIYUCIISITh PACCTOSIHHUSI HA MECTHOCTU B | -  NpOB0OUMb  BbIYUCIEHUs  HA
CTaHIJAPTHBIX CHUTYyallUsiX, IUIOMIAAN B | MECMHOCMU,
MPOCTEHIINX cllydasix, OPUMEHATD | -  NpUMEHAmb  Qopmyavl  npu
GopMyNIBl B TPOCTEHIINX CUTYalUSIX B | BbIYUCICHUAX 6 CMENCHbIX YUeOHbIX
MOBCEIHEBHOM JKU3HH. npeomemas, 8 oKpyarcaroueti
OelicmeumenbHOCmu.
I'eomeTpuueckue - BoOpaxaThs THMOBBIE TWIOCKUE QUTYPHI | -  HM300pasxcams eeomempuueckue
NOCTPOEHMA U (QUrypbl B IPOCTPAHCTBE OT PYKU U C | pueypsl ~ no  MeKCmogomy  u
MIOMOIIIBI0 HUHCTPYMEHTOB. CUMBOILHOMY ONUCAHUIO,
- €80600HO onepuposamaw
UEPMENCHLIMU ~ UHCMPYMEHMAMU 8
HeCNIONCHBIX CILYYAsIX,
- 8bINOIHAMb nocmpoeHus
Mpey2oNbHUKOS, NpUMEHAMb
omoejibHble  Memoobl  NOCMPOEHUl
YUpKyiem u JUHEUKOl U Npo8ooUums
npocmeuiuiue UCCIe008AHUA  YUCILA
peueHutl;
- uzo0bpasicamv munosvie NIOCKUe
Queypsl  u  obvemHvie mena ¢
HOMOUBIO npocmeuuux
KOMNbIOMEPHLIX UHCIMPYMEHNOB.
B noBceHeBHOM KU3HM ¥ TIPU M3YYEHUH APYTUX MPEIMETOB:
- BBITIOJIHATH MPOCTEUIIINE MOCTPOSHUS Ha | - 8bINOIHAMb npocmeuiuiue
MECTHOCTH, HEOOXOJWMBIE B PEAITBHOU | nocmpoeHus Ha MecmHOocmu,
YKU3HU. HeoOX00UMble 8 PeabHOU HCUSHU,
- OyeHusamv pazmepvl PealbHblX
00bEKMO8 OKPYHCaAOue2o Mupa.
I'eomeTpuueckue -  Crpoutrp ¢urypy, CHMMETPUYHYIO | - Onepuposamu nousamuem
npeodpa3oBaHus JaHHOW (Urype OTHOCHTENIIBHO OCH W | O8UdMCEHUs u npeobpa3068aHus
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TOYKH.

nooobusl, graoems npuémamu
nOCMpoeHus Queyp c
UCNONB30BAHUEM O08UdICeHULL u
npeobpazosanutl nooobus,

NPUMEHAMb  NOJIYYEeHHble 3HAHUA U
ONbIM  NOCMPOEHUU 6  CMENCHBIX
npeomemax u 8 PeaibHulX CUMYAYUsX
OKpYIHCAIOULeco MUpa,

- cmpoumv  ¢hueypy, no006HYIO
OAHHOU, NOJIL308AMBCA CEOUCMEAMU
noooobusi 0is1 0OOCHOBAHUSL CEOUCME

pueyp;
- NPUMEHAMb CBOUCMBA OBUNICEHULL
ons nposedeHust npocmenuux

000CHOBAHUTL CBOUICME PUIYD.

B noBcegHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NMPEAMETOB:

- pacro3HaBaTh JIBUKCHHE OOBEKTOB B
OKPYXKArOIIeM MHUPE;
- pacrio3HaBaTh CUMMETPHYHBIC (DUTYPHI B
OKpY’KalolIieM MHpe.

- NPUMEHSAMb C8OUCMBA OBUICEHUL U
NpUMeHAMb nooobue ol
NOCMPOEHUL U BbIYUCTICHULI.

BexTopsl
KOOPAMHATHI HA
IIOCKOCTH

- OmnepupoBath Ha
MOHSATUSMHU BEKTOpP, CYMMa BEKTODPOB,
Mpou3BEEHHE  BEKTOpa Ha  YHUCIO,
KOOPJIMHATHI Ha TNIOCKOCTH;

- ONpEeNeNsITh NPUOIUKEHHO KOOPIUHATHI
TOYKM 1o e€  u300pakeHuI0  Ha
KOOPJIMHATHOM MJIOCKOCTH.

06a30BOM YpOBHE

- Onepuposamsv NOHAMUAMU BEKMOP,
cymma, PasHoCcmb 8€KMopos,
npouzeedeHue 6eKmopa Ha HUCIo,
V2on mexcoy 8eKmopamu, CKAIsAPHOe

npouseedeHue BEKMOPO8,
KOOPOUHAMbl Ha NIOCKOCMU,
KOOPOUHAMbL 6EKMOPA,

- BBINONHAMb  Oelcmeéus  Hao

gexmopamu (cloxcenue, 8bluumanue,
VMHOMCEHUEe HA YUCTO0), BbIYUCTAMD
CKasipHoe npousgedetue,
onpeoenims 8 NPOCMeUUx Cay4asx
V2ol MedHcOy 8eKmMopamu, 8bINOIHAMb

pasnodicerue gekmopa Ha
cocmasnsowue, npUMeHsIMmb
NOJyYeHHble  3HAHUA 8  (husuke,
nOIb308AMbCA Gopmynoii
BLIYUCTICHUSL  PACCMOAHUSL  MENHCOY
MouKamu no U36€CMHbBIM
KOOpOUHAmManm, UCNOIb306aMb
ypasHenus — ¢gueyp 014 peuleHus
3a0au;

- NPUMEHAMb 8EKMOopul u
KOOpOUHamvl onst peuienus
2eomMempuieckKux 3a0au Ha

eblyuciernue ()JZMH, Y2i06.

B noBcetHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NMPEIMETOB:

- HCIIOJIB30BaThb BCEKTOPBLI I PCHICHUSA
HpOCTGﬁMHX 3alady Ha  OHpCACJICHUC
CKOPOCTH OTHOCHUTECJIIBHOI'O ABHUXCHUSI.

- UCNONIL308AMb NOHAMUSL BEKMOPOS U
KOOpOUHam 05l peuleHus 3a0ay no
Qusuxe, ceocpaguu u  Opyeum
VUeOHbIM NpeoMema.
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Uctopus - OmnwmceiBaTh OTHENLHBIC BBIJAIOIIMECS | - Xapaxkmepuzosamw 6KIIAO
MaTeMaTHKH pe3ynbTaThl,  TOTYYEHHBIE B  XOJC | 8bIOAIOWUXCA — MAMEMAMUKO8 8
pPa3BUTHSI MAaTEMATHUKH KaK HayKH; paseumue MamemMamuku U UHbBIX
- 3HaTh TPUMEPBl MATEMATHUYECKHUX | HAYUHbIX 0Oaacmell;
OTKPBITMA W WX aBTOPOB, B CBS3H C | - HOHUMAMb PONb MAMEMAMUKU 6
OTEYECTBEHHON U BCEMUPHON UCTOPUEN; pazeumuu Poccuu.
- IOHUMATh POJIb MATEMAaTUKU B Pa3BUTHUH
Poccun.
MeTtoanl - BriOupare mnogxonsmuid W3Y4YCHHBIA | - Hcnonv3ys usyueHHvie Memoobl,
MaTeMaTHKH METOJ JJisi PEUICHUU HW3YUYEHHBIX THIIOB | HPOBOOUMb 00KA3aMenbCmeo,

MaTeéMaTHYCCKUX 3a1a4,
- NPUBOAUTHL IMPUMCPBI MATCMATUUYCCKUX

3aKOHOMEPHOCTEM B OKpYyKaroleu
JNEUCTBUTENILHOCTH W TPOU3BBEICHUSAX
HCKYCCTBA.

BbINOIHAMb ONPOBEPHCEHUE,
- gbLIOUPAMb U3YUEHHbIE MEeMOObL U UX
KOMOUHayuu ons peutenus
MamemamuyecKux 3a0ay,

- UCNONb306aMb  MameMamuyecKue
3HAHUs ons onucanus
3aKOHOMEpHOCmel 6 OKpYydcaroue
oelicmeumenbHoCmu u
npou38e0eHUsx UCKyCccmea,

- NPUMEHAMb npocmeuiuiue
npozcpammmbie cpedcmea u
9NeKMPOHHO-KOMMYHUKAYUOHHBLE
cucmemul npu peutenuu
MamemMamuyecKux 3a0ay.
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yuebnuky ['eomerpus. 7-9 xmacchl :

YueOHO-TeMaTHUYECKOE IJIAHUPOBAHUE C OoNpEaCcJI€CHUEM OCHOBHBIX BUOB yqeﬁﬂoﬁ JACATCJIbHOCTH
B y‘lC6HO'TeMaTI/I‘leCKOM INTaHUPOBAHUHN pa3ac€iibl OCHOBHOI'O COACPKaHUA p336I/ITBI Ha y‘lC6HBIC TEMBI B IIOCIICAOBATCIbHOCTHU UX HU3YYCHHUS I10

Kanomues u np.]. — 3-e uzn. — M : [Ipocsemenue, 2014 — 383 c. : ui.

yue0. ans o0reoOpa3oBar. opranuzanuii ¢ npwi. Ha 3nmekTpoH. Hocutene/ [JI.C. AranacsH, B.®. Byryzos, C.b.

7 Kkaacc
Howmep Haumenosanue OCHOBHOE COJIep>KaHUE Komuuect XapakTepucTuKa
TJ1aBbI/ riaBbl/maparpada BO YacOB OCHOBHBIX BUJIOB YU€OHOU JNEATEILHOCTH
naparpada
I'maBa | HavanbHble reomMeTprYecKre CBEACHUS 12 OnepupoBarb Ha 0a30BOM YPOBHE IOHSATHUSAMU:
1,2 [Ipsimas u otpesok. JIyu u | ['eomerpuueckas ¢urypa. DopmupoBaHue 3 npsiMasi, OTPE30K, Jyd, Yroj, IpsSMOW U TYIOW,
yromu IIPEJICTABICHUA O METalpeIMETHOM IOHSITHU OCTpBIH, Pa3BEPHYTHIN yroil, rpaayc, rpajaycHas Mepa
3 CpaBHenue oTpe3koB u | «purypa». Touka, JIUHUS, OTPE30K, MpsMasd, 1 yria, OMCCeKTpHca yria CMEXHbIE U BEpPTUKAIbHBIC
YIJIOB Jy4, IUIOCKOCTb, yroJl, OMCCeKTpuca yria u eé YTJIBL, NEPIECHIUKYIISIPHbIE psIMbIE,
4,5 H3mepeHne OTpe3KOB. cBOMcTBAa BHJAbl yrioB lloHsATHE BeNMYUHBIL. 4 NEePHEHANKYJISPHOCTh  MPSAMBIX,  YIVIBL  MEXIY
Nsmepenue yrios Hnmuna.  Wsmepenue  nnuHbl.  EnuHune IPSIMBIMH, cepeauHa OTpe3Ka; W3BJICKATh
?2?? U3MEpEeHHs  JUIMHBL.  BenuumHa — yria. uHbOpMaIlMIO O  TreoMeTpuueckux  (urypax,
6 I[lepneHauKyISpHbIE I'pagycHas mepa yrnma. MHCTpyMeHTHI i 2 IOPEJICTaBICHHYI0O Ha YEpTeKax B SBHOM BHJE;
IpAMBIE WU3MEpPEHUH, U3MEPEHNE U BBIYHMCICHUE YTJIOB, NPUMEHATh ISl PELICHUs 3a7ad TIeOMETPUUYECKHE
Penrenue 3amau JUTMH (paccTosiHuit). [Ipssmont YTOII. 1 (akTbl, eciau yCIIOBUS MX NPUMEHEHHUs 3aJaHbl B
KonTposbHas padota Ne | [lepnenaukynspuslie npsmsie. Ceoilicmea u 1 SIBHOU dopme; HCII0JIb30BaTh CBOMCTBa

NPU3HAKU NePREeHOUKYISAPHOCTU.
Bosnuxnosenue mamemamuku Kak —HAyKu,
omanvl €€ pazeumus. OCHOBHblE pazdevl
mamemamuxu Om 3emnedenus K 2eoMempuu.
«Hauanay Eexnuoa.

reOMEeTpUUYECKUX (Uryp JUId pEelIeHHs] THUIOBbIX
3a/1a4, BO3HUKAIOUIUX B CHUTYalMsSIX MOBCEAHEBHOMN
KU3HU,  337a4  TNPAKTUYECKOTO  COJAEp KaHMS;
BBINIOJIHATh W3MEPEHME UIMH, PACCTOSHUM, BEIUYHUH
yIJI0B, C MOMOIIBIO MHCTPYMEHTOB Ul M3MEPEHHUU
JUIMH W YIJ0B; H300pa)kaTh THUIIOBBIE IUIOCKHE
Gurypel OT pPyKd U C IOMOIIBIO HHCTPYMEHTOB;
¢bopMynupoBaTh U OOOCHOBBIBATH YTBEP)KIEHUS O
CBOMCTBaX CMEXHBIX U BEPTUKAIBHBIX YIJIOB, O
CBOMCTBE  JIBYX TMpSAMBIX  IEPHEHAUKYISIPHBIX
Tpetseil. Onepuposamv npedcmasnenuamu o ONUHE
Kaxk genuduHe; onepuposams NOHAMUAMU,
NEPNeHOUKYIAPHOCb ~ NPAMBIX,  Y2Ibl  MeXHCOY
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NPAMBIMU.

I'nasa 11 TpeyronbHUKN 15
1 [TepBriit npusHak | TpeyroabHUKH. CaoiicTBa PaBHBIX 3
paBEHCTBA TPEYTOJIBHUKOB | TPEYTOJbHUKOB. [Tpuznaku paBeHcTBa
TpeyrojabHUKOB. Teopembl. [loka3zaTenbCcTBO.
Ilepnengukymnssp k npsaMou. Haxionnas,
npoekuus. Bricora, menuana, OuccexkTpuca
TPEYroJIbHUKA. PaBHOOEIpeHHBIT
TPEYroJIbHUK, €r0 CBOCTBAa. PaBHOCTOpOHHMIT
TpeyroibHUK. OKpY)KHOCTb, €€ DJIEMEHTHI U
cBoiictBa.  Ompenenenue.  YTBepKICHUS.
['eomerpuueckue MOCTPOCHHS ISt
WUTIOCTPAIlM ~ CBOMCTB ~ T'€OMETPUUYECKUX
¢uryp.
WHCTpyMEHTBl Uil TOCTPOCHH: IUPKYIb,
JMHEWKa, YTOJIbHUK. IIpocmetiwue
HOCMpOeHUs — YupKyiem U JUHEUKOU.
2 Menuanbl, OMCCEKTPUCHI U | NOCMPOEHUE buccekmpucol yena, 3
BBICOTHI TPEYTOJIbHUKA NEepneHOuKyIapa K NpaMou, yeld, pPasHO20
3 Bropoit u TpETHIl | OAHHOMY. 3
MPU3HAKU paBeHCTBa
TPEYTOJILHUKOB
4 3asia4u Ha NOCTPOEHHUE 2
Pemrenve 3a1au 3

OnepupoBarb Ha 0a30BOM YPOBHE IOHSATUSAMU:
TPEYrOJbHUK,  PaBHOOEAPEHHBIM  TPEYroJIbHUK,
PAaBHOCTOPOHHUN TPEYrOJIbHUK, BEPIIUHBI, CTOPOHBI,
yroal W TEpUMETp  TPEyroJbHUKA,  PaBHbIC
TPEYroJbHUKH, MeAuaHa OHCCeKTpHca BBICOTA
TPEYroJIbHUKA, OKPYKHOCTb, LEHTP paauyc XopJaa
JTUaMETp OKPYKHOCTH, TMEPIECHIUKYISP K MPsSMOM;
U3BJIEKaTh HMHPOPMAIMIO O TPEYroJbHUKAX U
OKPY’KHOCTH, HPEJCTaBICHHYI0O Ha uepTekax B
SIBHOM BHJE; MPUMEHSTh JJIs PpELIeHUs 3aaad
reoMeTpuuecKkue  (axKThl, €CIH  YCJIOBUS  HX
NpPUMEHEHHUs 3aJaHbl B sIBHOW (opMme; m300paxkarhb
TPEYrOJIbHUKA W WX DOJEMEHTHl OT PYKH H C
MOMOILbI0 MHCTPYMEHTOB; BBINOJIHATH MPOCTEHIINE

MOCTPOCHUST HA MECTHOCTH, HEOOXOAMMBIE B
peabHON KHU3HU, NPUMEHSMb 2eoMempuiecKue
Gaxmul  On  pewienuss 3a0a4, 6 MOM Uucie,
NPeononazanuux — HeCcKOIbKO  WdA208  PeuleHusl,
Gopmynuposams 8 NPOCMEUWUX CAYUASX CEOUCMEA U
NpU3HAKU MpeyeoibHUKO8, 00KA3bI6AMb
2eomMempuyeckue  YMeEepiucOeHus:  meopemvi O

NPUHAKAX PABEHCMBA MPeyeOlbHUKO8, Meopemy O
nepneHouKyiape K NpsaMot, meopemvl O CEOUCHmEe
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KonTtponbnas padora Ne 2

PasHObOEOpeHH020 mpey2oibHUKA, e1ademsn
cmanoapmuou  Kiaccuguxayuei.  mpeyeoibHUKO8,
UCNONL308AMb  CEOUCMBA  2€OMEMPUYECKUX  Pucyp
011 peulenus 3a0a4 NPAKMUYecKoeo Xxapakmepa u
3a0ay U3 CMENCHbIX OUCYUNIUH, ONepupo8ams
NOHAMUAMU  2€0OMEeMPUYecKUx @uayp, u3eieKamo,
UHmMepnpemuposams u npeobpazoevieamy
ungopmayuro 0 2eomempuieckux — Queypax,
NpeoCmasieHHylo  HA — depmedxcax;, u3oopaxcamo
2ceomempuyeckue  ueypol no  MeKCmogomy U
CUMBOILHOMY ONUCAHUIO, CB0DOOHO ONepupo8ams
YEPMENCHLIMU —~ UHCIPYMEHMAMU 8  HECONCHbIX
CYUAsAX, BLINOIHAMb HOCMPOEHUS MPEY2ONbHUKOS,
NpUMEHSIMb ~ OMOeIbHblE  MemoObl  NOCMPOCHULL
Yupkyniem u JuHetuKou U nposooums npocmeuuiue
UCCIe00B8AHUSI  YUCLA — peuwleHull,  BbINOJHANMDb
npocmeliwiue  NOCMPOEHUs. ~ HA ~ MEeCMHOCMU,
HeoOX00uMble 6 PeanbHOl  JHCUSHU,  OYEeHUBAMb
Pazmepvi peanbHblX 00bEKMO8 OKPYHCAIoue2o Mupa,
U306pasicames munosvle NIOCKue hueypsbl ¢ NOMOUBIO
NPOCMetuUX KOMNbIOMEPHbIX UHCIPYMEHMO8

I'naa Il | IlapannensHble npsiMble

10

1 IIpuznaku
HapauIeTbHOCTH TBYX
PSIMBIX

2 AkcuoMa mnapajiiesbHbIX
PSIMBIX

Pemenue 3agau

KonTtponbHas padora Ne 3

[TapannensHocTh  TpsiMBIX.  [Ipu3Haku U
CBOMCTBA TMapaUIeTbHBIX MPSMBIX. AKCHOMBI.
Axcuoma napaninienibHocCmu Eexnuoa.
Teopema, oOpaTHast naHHOU. JloKa3aTeNnbCTBO
or mnporuBHoro. Ceolicmea u npusHaKu
nepneHOUKYISPHOCHIU. Buvioarowuecs
MamemMamuxkyu U ux 6Kad0 6 paszsumue HayKu.
H.U.Jlobauesckuii. Ucmopus nAmo2o
nocmynama.

OnepupoBarb Ha 0a30BOM YPOBHE IOHSATHUSAMU:
NapajuIeIbHOCTh  NPSMBIX, HAKpeCcT  JIeXKallue,
OJIHOCTOPOHHHUE U COOTBETCTBEHHBIE YIJIbI, aKCHOMBI
TEOMETPHH, TeopemMa oOpartHas JTAaHHOM;
MCIIOJIb30BAaTh OTHOILIEHHUS JUISL peleHus
MPOCTEUINX 3aJla4, BO3HUKAKOUIUX B PpEAIBHON
KU3HU; MCIOJIb30BaTh CBONCTBA TIE€OMETPUUYECKUX
¢uryp (mapauieabHBIX TPSAMBIX) [UIsI  pelIeHus

TUIIOBBIX  3a/la4, BO3HUKAKOIIHUX B CUTyalUIX
HOBCC}IHGBHOfI KHU3HU, 3aga4 MPAKTUYCCKOI'0O
COACPIKAHUA, onepupoeambs NOHAMUAMU

napaiilejlbHocnib npAMbslX.
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I'maBa IV | CooTHOLIEHHSI M€Ky CTOPOHAMH M YIVIAMH TPEYTOJIbHUKA 17

1 Cymma yrioB | Bremnue YTJIBL TPEYroJIbHUKA. 2
TPEYroJibHUKA [IpsaMoyroyibHBIH, OCTPOYTOJIbHBIM,

2 CootHomeHus MEXy | TyHOYIOJIbHBIH TPEYTOJIbHUKH. 2
CTOpOHaMH W  yriamu | PaBHOOeIpeHHBbIH TPEYTOJIbHUK, ero
TPEYTrOJIbHHUKA npusHakd.  HepaBeHCTBO  TpeyroJsibHHKAa.

Pemenne 3amau [Tpuznaku paBeHCTBa TPEYTrOJIbHUKOB. 2

KontposnpHas padora Ne 4 Paccrosanue mexny toukamu. Paccrosuue ot 1

3 [IpsAMOYTONBHBIE TOYKH J0 TpsAMOH. Paccmosmue medncoy 4
TPEYTONLHUKH Queypamu. Ilocmpoenue mpey201bHUKOE NO

4 [ocTpoeHue Mpém CMOpOHAM, O8YM CHMOPOHAM U Yely 2
TPeyroibHHKA 10 TpeM | MeXHCOY HUMU, CMOPOHe U O8YM NPULEHCAUUM
3JIEMEHTAM K Hel yeiam.

Pemenue 3amay 3

Kontponbnas padota Ne 5 1

OmnepupoBarb Ha 0a30BOM YpPOBHE IOHSATUSAMMU:
IPSIMOYTOJIBHBIM, OCTPOYTOJIbHBIM, TYHNOYIOJBHBIN
TPEYrOJIbHUKH, BHEIIHUE YIJIbl  TPEYrOJIbHHKA,
paBeHCTBO (uryp, paBHBIE (UTYpPBI, PABEHCTBO
TPEYrOJIbHUKOB; INPUMEHATHh U1 PEUICHHs 3ajad
reoMeTpuuecKkue  (axkThl, €CIH  YCIOBUS  HX
IPUMEHEHHU 3aJ]aHbl B SIBHOH (OpMe; UCIOIb30BaTh
CBOWCTBAa T'EOMETPUYECKHX (GUTYp MJs peIIeHUs

TUMNOBBIX  3aJa4, BO3HUKAKOIIMX B CHUTyalHsIX
NOBCEJHEBHOM  JKM3HHM, 33Ja4  [PAKTHUYECKOIO
COAEpKAHUS, W3BJICKaTh uHpopmaIuio 0

reOMEeTpUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekax B SIBHOM BHUJE; MCIOJIb30BaTh OTHOIICHUS
JUISL pElIeHUs MPOCTEUIINX 3a/lady, BOSHUKAIOUINX B
peanbHON JKWU3HM; BBHINIOJHATH HW3MEPEHHUE JIVH,
paccTosHUM, C TMOMOUIbI0 HMHCTPYMEHTOB IS
U3MEPEHU JuH; u300paxarb MPSIMOYIOJIbHBIM,
OCTPOYTOJIbHBIN, TYMOYTOJIbHBIM TPEYroJbHUKH, OT
PYKH M C TIOMOIIbIO HHCTPYMEHTOB; BBIMOJIHATH
npocTeimme IIOCTPOEHHUS Ha MECTHOCTH,
HEOOXOIUMBbIE B peallbHOW >Xu3HU. Onepuposams
NOHAMUAMU 2eOMEMPUYECKUX puayp, pPABEHCMBO
Queyp, pasHvle ghucypol, pageHcmeo mpey201bHUKO8,
NpUMeHAmMb 2eomempuyecKkue axmel 01 peuleHus
3a0a4, 8 Mmom uucie, NPeononIaALArOWUX HECKOIbKO
wazo8 peuileHus; @GopmyIuposams 8 NpoCmeuux
CYYAsAX CBOUCMBA U NPUSHAKU Pueyp, 00KA3bl8ambs
2eomempuyecKue YmeepuHcoeHus: meopemy 0 cymme
V2ello8 mpey2oibHUKA, meopemy O COOMHOULeHUs.
MedxHcOy — CMOpoHamu U Yenamu — mpey20lbHUKA
(npsimoe u obpammuoe ymeepoiicOeHue), meopemy o
ceoticmeax NPAMOY20/IbHBIX Mpey2oIbHUKO
(npsamoyzonvbHblll.  mpeyeoivHuk ¢ yenom  30°
NPUSHAKU pasencmea NPAMOY207IbHbBIX
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MpeyeonbHUKOB), e1a0emsn CMaHoOapmHolul
Kaaccugurayuell  mpeyeoibHUKo8,  UCHONb308AMb
CBOUICMBA  2eOMEeMPUYecKUx Queyp 0as peuleHus
3a0au npakmuyeckoeo Xxapakmepa U 3a0a4 U3
CMEIHCHBIX OUCYUNTUH;, u38ieKamo,
uHmMepnpemuposams u npeobpazoevleamy
ungopmayuro 0 2eomempuieckux — Queypax,
NpeoCmasieHnylo  Ha — Yepmedcax;  GblUUCIAMb
paccmosanus  mexcoy — Queypamu,  uzobpasxcamo
MPeYeONbHUKU —~ NO MEKCMOBOMY U CUMBOIbHOMY
ONnuUcanuio;, c80000HO ONepPUPOBAMb HUEePMENCHBIMU
UHCMPYMEHMAaMU 8 HeCI0IHCHBIX cayuasx;
8bINOIHAMb nocmpoenus MpeyeoNbHUKOS,
NpUMEHSIMb ~ OMOeIbHblE  MemoObl  NOCMPOCHULL
Yupkyniem u JuHetuKou U nposooums npocmeuuiue
UCCIe00B8AHUSI  YUCLA — peuwleHull,  BblNOIHAMb
npocmeliwiue  NOCMPOEHUs. ~ HA ~ MEeCMHOCMU,
HeoOX00uMble 6 PeanbHOl  JHCUSHU,  OYEeHUBAMb
Pazmepvl peanibHbIX 00bEKMO8 OKPYHCAIouje2o Mupd,

uzobpaxcamos — mpeyeoibHUKU c  nomMowpwio
NPOCMeUUx KOMNbIOMEPHLIX UHCIPYMEHNOE.
[ToBTopenue. Pemenue 3amau. Mtorosas KOHTpoIbHAs paboTa 6
Uroro 60
8 kirace
Howmep HaumenoBanue OcHoBHOE cofiep:KaHue Konunyecr XapakTepucTuKa
TJIaBbl/ raBbl/maparpada BO 4acoB OCHOBHBIX BHJIOB yU€OHOU JESITEIBHOCTH
naparpada
I'naBa V UYeThIpexyrojJbHUKH 14 OnepupoBatb Ha 0a30BOM ypOBHE MOHSATUSIMU
1 MHOTOyroJbHUKH MHOroyrojapbHMK, €ro 3JeMEHTHl M €ro 2 JoMaHasi, MHOTOYTOJIbHUK, €0 BEPIIMHbBI, CMEXHbIE
2 [Tapannenorpamm U | CBOWCTBA. Jlomanas. PacnioznaBanue 6 CTOPOHBI, JIMaroHajlM; W3BJIEKaTh HHPOPMAILUIO O
Tpamnenus HEKOTOPBIX MHOTOYTOJIbHUKOB. Bwinykivie u reOMEeTpUUeCKuX  (urypax:  MHOTOYTOJbHUKAX,
3 ITpssMOYTOJIBHUK, pOMO, | HesblnyKble MHO20Y2O0NbHUKU. 4 napasiesorpaMMe, pombe, PSMOYTOJIBHUKE,
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‘ KBaJpar YeThIpexyroJbHUKY. [Tapamienorpamm, KBaJpare, Tpaneluruy, NpPeICTaBICHHYIO Ha YepTexax
Pemenue 3anay poMO, TPSAMOYTOJIBHHK, KBaapaT, Tpamenus, 1 B SBHOM BMJIE; INPUMEHATh M pEIICHUs 3anad
KonrponsHas padora Ne 1 paBHOOeApeHHass Tpanenus. CBoiicTBa U 1 reoMerpuueckue  (GakTbl, €CIM  YCIOBUS  HX
IIPU3HAKU napajuiesorpaMmma, pomba, NpPUMEHEHHsI 33/1aHbl B SIBHOW (oOpMe; CTPOUTH
MPSAMOYTOJIbHUKA, KBaJIpara. OceBas ¢burypy, CUMMETPUYHYIO JTAHHOM dburype
CUMMETpUs FE€OMETPUUECKUX ¢buryp. OTHOCHUTEJIBHO OCU U TOUYKHU; PacliO3HABATh JIBUKEHUE
LleHTpanbHast CHUMMETPHS TIE€OMETPUYECKHUX O00BEKTOB B OKpYXalolleM MHpE; paclo3HaBaTh
buryp. CUMMETPUYHBIE (UTYpPBI B OKPYKAIOLIEM MUPE;
npuMeHsAms 2eomempuieckue Gakmoi 01 peueHus]
3a0day, 8 mom uucie, NPeononIALAIOWUX HECKOJIbKO
wazoe peulenus; @GopmyIupoeamv 8 NpoCmetux
cayuasx ceolcmea u NPU3HAKU Queyp
(napannenocpamma, pomba, NpAMOY20IbHUKA,
Keaopama, mpaneyuu, pasHooeopeHHou mpaneyuu),
00Ka3bl8aMyb  2eoMempuyecKue VMBEPAHCOCHUSL,
61a0ems CMAaHOapmHol Kiaccugukayuel NioCKUX
Queyp;, UCnonvL308amMv  CEOUCMBA 2e0MEeMPULECKUX
Queyp Ona  pewenus  3a0a¥y  NPAKMUYLECKO20
xXapakmepa u 3a0a4 U3 CMENCHLIX OUCYUNTIUH,
onepuposams NOHAMUAMU 2eOMEeMPUUECKUX Quayp;
u3gneKams, UHmMeEpNpemupos8amo u
npeoopazoevleams UHGOPMAYUO 0 2e0MempudecKux
Gucypax, npedcmasieHHyI0 Ha YePMeHCcax.
I'maBa VI [Inomane 14 BbINONHATE U3MEpPEHUE JUIMH, PACCTOSHUN, BEIVYNH
1 [Tmomans [TonsiTre 0 TiOMIAAM TUIOCKON uUrypsl u eé 2 YIJIOB, C IOMOLIBIO MHCTPYMEHTOB JUIsI U3MEPEHUU
MHOT'OYTOJIbHHUKA cBorcTBax. M3mepenne momanei. EquHuIe! JUIMH M YIJIOB; NPUMEHATh (HOpMyJbl IepuMeTpa,
2 [Tnomaau u3mepenuss  miomaau.  CpaBHeHME U 6 MJI0IIAIM; PUMEHATh Teopemy Iludaropa, 6a3oBbie
napajuiesnorpamma, BbIUKCIIeHHE Tuiomaneil. MHCTpyMeHTsl uis TPUTOHOMETPUYECKHUE COOTHOUIEHUS TUTS
TpEeyroJbHUKA U3MEpPEHUI M TIOCTPOEHUM; HU3MEpPEHHE WU BBIUMCICHUS JUIMH, pAcCTOSHUN, IUIomaae B
Tpaneuuu BbIUKCIIEHHE MUTomazeil. dopmyIbl MIomaan MPOCTENIINX CIIy4asX BBIYMCIATH PACCTOSHUS Ha
3 Teopema IIugaropa TPEYrojbHUKaA, NapajuleJorpaMMa M €ro 3 MECTHOCTH B CTaHAAPTHBIX CUTYyalUAX, IUIOLIAIUA B
Pemenue 3amay yacTHbIX BU0B. Teopema [lucdaropa. [llkona 2 OpOCTEHIINX cilydasiX, NPUMEHITbh (GOpMyJIbl B
KonTtponbHas padora Ne 2 Hugpazopa. 1 MPOCTEUIINX CUTYallMsIX B TOBCEIHEBHOH IKH3HH;

npumernams meopemy Ilughazopa, popmynvl niowaou
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npuU peuleHul MHO2OUA208bIX 3a0ad, 8 KOMOPbIX He
6ce OaHHble npedcmasienvl A6HO, A mpedyom
8bIYUCTEHULl,  onepuposamv  Oonee  UWUPOKUM
KOIU4eCcmeom opMyn OnuHbl, NIOWAOU GbIYUCIAMb
Xapakxmepucmuxu KOMOUHayuil dueyp
(oKkpyoscHOCmel U MHO20Y20bHUKOB) NPUMEHAMb
mpueconomempuyeckue Gopmynvl OJisl GbIYUCIEHUL 8
bonee CIONHCHBIX CYUAAX, NPOBOOUMb BbIYUCTIEHUS HA
0CHOBE PABHOBENUKOCMU U PABHOCOCMABNIEHHOCTU,
Gopmynuposams  3a0auu  HA  GbIYUCIEHUEe  ONUH,
niowjaoel u pewlams ux, HnPOBOOUMb GbIYUCTEHUS
HaA  MeCmMHOCMU,  NpuUMeHAmb  Gopmyrvl  npu
BLIYUCTEHUSAX 6 CMENCHBIX Y4eOHbIX npeomemax, 6
OKpyHrcaroufeti 0eticmeumenrbHOCm.

I'maBa VII | Ilogo6Hble TpeyroJbHUKU 19

1 Omnpenenenue nonoOHBIX | [Iponopyuonanvuvie  ompesku,  noodobue 2
TPEYrOJIHLHUKOB @ueyp. Ilooobnvie mpeyeonvnuxu. Ilpusnaku

2 [Tpu3naku noio0us | nooobus. 5
TPEYTOJIHLHUKOB Cpennsisi nuHHUS TpeyroilbHUKA. Teopema

KonTtponbsHast pabora Ne 3 Daneca. [enenue ompeska 6 OAHHOM 1

3 [Ipumenenue nomobus K | omuowtenuu.  IloHsTre npeoOpa3oBaHusl. 7
JI0Ka3aTeJIbCTBY TEOpEM HpCJICTaBJ'IeHI/Ie 0 MCTAIPEAMCTHOM ITOHATHUH
U PENICHMIO 3a1a4 «mpeoOpa3zoBaHUE». Ilooobue.

4 CooTHoLIEHUS MEXIY TpI/IFOHOMCTpI/I‘-IeCKI/Ie q)YHKIII/II/I OCTpOTO 3
CTOPOHAMH M yrjamu | YIJla B OPAMOYIOJBHOM — TPEYTOJIbHHKE.
MPSAMOYTOJILHOTO Brruncienue »iieMeHTOB TPEYTOJIbHUKOB C
TPeyroabHUKA HCIIOJIb30BaHNEM TPUTOHOMETPUUECKUX

KonTtponsHas padota Ne 4 COOTHOIICHUHN. Bvioarowuecs mamemamuxu u 1

ux 6xk1ao 6 pazeumue Hayku. Danec.

W3pnekath  uHQOpManmuio O  IeOMETPUYECKUX
¢burypax, NpencTaBICHHYI0 Ha YepTekax B SBHOM
BU/JIE; IIPUMEHSATH JUTS peuieHus 3a1a4
reoMeTpuueckue  (akThl, €CIM  YCIOBUS  HUX

NPUMEHEHHUS 3aJIaHbl B SIBHOW (popMe; pemarh 3a1auu
HAa HaXOXJICHHE TEOMETPHYCCKHX BEIUYHUH 10
o0pasiiaM WM aJIrOPUTMaM; MCIOJIb30BaTh CBOMCTBA
TFEOMETPHUECKUX (GUTYp JUISL PEHICHHS THITOBBIX
3aJa4, BO3HUKAIOIIMX B CUTYaIUsX TOBCEIHEBHOM
KM3HHM,  3a7ad  MPAKTHYECKOTO  COJEPKaHWMSI,
PUMEHSTh 0a3oBbIe TPUTOHOMETPHUECKHUE
COOTHOILICHUS JUIS BBIYMCICHHS JJIUH, PACCTOSHUM,
IONA/Ieii B MPOCTEHINUX CIIydasx; Onepuposams
NOHAMUAMU: N000OUe ueyp, nodobHvle ¢hueypuol,
noooOHbLe Mpey2onbHUKU, UCNONIb308aMb
OMHOWEHUs OISl peuleHusi 3a0ay, BO3HUKAIOWUX 6
PEanbHOU  JCU3HU,  NPOBOOUNMb  GbIMUCTCHUS.  HA
MeCmHOCIU,;  NPUMEHSIMb Gopmynvl  npu
BbIYUCTCHUSX 6 CMENCHBIX VUEOHbIX npeoMemax, 6
OKpydrcarowjell  0eticmeumenbHOCmy — NPUMEHSIMb
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mpueconomempuyeckue opmynsl OJisl 8bIYUCTECHUL 6
OoJee CLOJNCHBIX CVUASX.

I'maBa VIII | OkpyxxHOCTB 17
1 KacarenbHas K | BzaumMHOe  pacnonoxenue — OpsAMOM U 3 OmnepupoBarb Ha 0a30BOM YPOBHE TIOHSATHIMH
OKPY’KHOCTH okpyxHoctu, KacatenpHast u cexywaa x reOMETPHUECKUX buryp (cepenuHHBIN
2 LenTpanbHble U | OKPYXKHOCTH, ux ceoticmea. OKpyKHOCTb, €€ 4 NEPIEHIUKYIISAP K OTPE3KY, KacaTeiabHas U cexyujas
BIIMCAHHBIE YIJIbI JJIEMEHTBl M CBOWCTBa. lleHTpanbHblE N K OKPY)XHOCTH, LIEHTPAJIbHbIE€ U BIMCAHHBIC YTIJIbI,
3 Yetplpe 3amMeuaTesbHbIC | BOMCAHHBIE Yribl. buccekrpuca yrma u €€ 3 BIIUCAaHHbIE W  OIIMCAaHHBIE  OKPYXHOCTH  JUIA
TOYKH TPEYrOJILHUKA cBoiictBa. CepeaVHHBIM NEPHeHIUKYIAP K TPEYTOJbHUKOB U Uembvlpexy20ibHUKO8); W3BIEKaTh
4 BrucanHas u omnmcanHas | OTpe3Ky.  BmmcanHele U omuMcaHHbIE 4 UHPOPMALIMIO O  TEeOMEeTpHUYecKHx  (urypax,
OKPY>KHOCTH OKPY’KHOCTH Juis TPEYroJbHUKOB, IpPEACTAaBICHHYI0 Ha 4YepTe)Xax B SBHOM BUJE;
Pewenme 3am1au uemvlpéxy201bHuUK08. Tpuccexyus yana 2 OPUMEHATh JUIS PELIEHUsl 3aJad TeoOMETpUUYECKUE
Kontponbnas padota Ne 5 1 (bakThl, €ciu YCIOBUS HMX HPUMEHEHHUs 3aJaHbl B
SBHOW (QopMme; pemaTh 3aJadyd Ha HaXOXJACHHE
reOMETPUUECKUX BEJIUMYMH 10 oOpasnaMm WiIH
aJIrOpuTMaM; UCII0JIb30BaTh CBOICcTBa
reOMEeTpUUeCKUX GUryp Uisl peLIeHHus TUIIOBBIX
3a/1a4, BO3HUKAIOIIUX B CHUTyalUsIX IOBCEIHEBHOMN
KU3HU,  3aJad  IPAaKTUYECKOTO  COZICpKaHMS;
Xapakxmepuzoeams 63aUMHOE PACNON0AICEHUE NPAMOU
u OKPYIHCHOCMU, 08yx OKpYJICHOCmeEl,
Gopmyruposamv 6 npocmeriuux CLyuasx ceotucmea u
npusHaku guayp; 0okazvleamv 2eomMempuieckue
YMBepIHCcOeHUsl, UCNONb306aMb ceolicmea
2eomempudeckux — gueyp 018 peuwleHus  3a0a4
NpaKmu4ecko2o xapakmepa u 3a0ad U3 CMeNCHbIX
OUCYUNTUH
[ToBTrOpenue. Pemenne 3agad. toroBast KoHTpoapHast padboTa 4
Htoro 68
9 kaace
Howmep HanmenoBanue OcHoOBHOE coziepkaHue Komnuect XapakTepucTruka
TJIaBbl/ riaBbl/maparpaga BO 4acoB OCHOBHBIX BUJIOB y4eOHOM JeSITeIbHOCTH
naparpada
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I'maBa IX BexkTopsl 8 OnepupoBath Ha 0a30BOM YpPOBHE TOHITHSAMHU
1 [lonsTue BexTOpa [TonsiTe BEeKTOpa, NEHCTBUS HaJ BEKTOPAaMH, 2 BEKTOp, CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpA HA
2 CnoxeHHe ¥ BBIYATAHHE | MCIIOJIb30BaHHE BEKTOPOB B  (pu3mKe. 3 YHCIIO; HCIOJIb30BaThb BEKTOPbl JJISl  pELIeHHs
BEKTOPOB Ilpumenenue exkmopos 0N peuleHus OPOCTEUIINX 33Ja4 Ha OIpENeIIeHUE CKOPOCTH
3 VMHOKEHHE BEKTOPA HA | NPOCMEUUX 2e0MeMPULECKUX 3a0aH. 3 OTHOCUTEJILHOTO JIBU)KCHUS, onepuposama
yucio. [Ipumenenue NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb BEKMOPOS,
BEKTOPOB K PEIICHUIO npouszgedeHue B6eKmopa HA HUCLO, Y20l Melcoy
3a1a4 8eKMOpamu; CKaisipHoe npouzgedeHue BeKmopos;
BLINOJIHAMb OeUCMBUsi HAO GeKMOopamu (clodiceHue,
8bIYUMAHUE, VYMHOJICEHUe HA YUCIO), BbIYUUCTIAMD
CKAApHOe npouseeoenue, onpeoenamo 8
npocmeuwux —Cayuasx yeoil MenHcoy BeKmopamu,
8bINOIHAMb pasnodxcenue gexmopa Ha
cocmasnawue, NPUMeHAMb NOJyYeHHble 3HAHUS 8
Quzuke, npumeHamv  8eKMOpvl Ol peuleHus
2eoMempudecKux 3a0ay Ha GblYUCIeHUe ONUH, Yel08;
UCNONIL306aMb  NOHAMUSA  BEKMOPO8 OJisl  pPeuletsl
3a0ay no @usuke, eeozpaguu u Opysum y4eOHbIM

npeomemam
I'maBa X Meroz koopauHaT 10 OnepupoBatb Ha 0a30BOM YpPOBHE HOHSITUIMHU
1 KoopauHatsl BeKTOpa Pasznooicenue  sexmopa na cocmasnsowue. 2 BEKTOp, CyMMa BEKTOPOB, IIPOU3BECHHE BEKTOpa Ha
2 [Ipocreiimue 3anaun B OcCHOBHBIE MOHSATHS, KOOPOUHAMbBI 8eKMOpA, 2 YHUCIIO, KOOPJAMHATBI Ha TUIOCKOCTH; H3BJICKATh
KOOpJIMHATax paccmosinue MedHcoy MOYKAMU. UHPOpPMALIMI0O O  TeOMEeTpUYEecCKUx  ¢urypax,
3 Vpasuenue okpyxuoctu | Koopounamoi cepeouHul ompesKa. 3 MPEJICTaBICHHYI0 Ha 4YepTe)kax B SIBHOM BHJIE;
¥ IPAMOM VYpasnenusa ¢hueyp. BzaumHoe pacnonoxeHue OPUMEHATh Ul pelleHHsl 3a/ad TeoMeTpUYecKHe
Pemienue 3amau 08yx  okpyscnocmeti. llosgnenue memooda 2 (bakThl, ecau YCIOBHMsS HX TNPUMEHEHHs 3a/aHbl B
KonTtponsHas padoTa Ne 1 KOOpOUHam,  NO360AI0Ue20  Nepesooums 1 SBHOW Qopme; pemaTh 3aJa4dl HAa HaXOXKICHHUE

2eomempuieckue 00beKmvl Ha A3bIK A12eOpbl.
P. Jexapm. Ilpumepsvl paznuunvix cucmem
KOOpOUHam.

TCOMCTPHUICCKUX BCINYHH 110 06pa3uaM NI
AJIropuTMaM; HCIIOJIb30BaTh BCKTOPLI JJId PCIICHUA

NPOCTEUIINX 3a4a4 Ha OIPEHCICHUE CKOPOCTH
OTHOCHUTEIIBHOT'O JIBAKEHUS ONpPENIENATh
npuOMMKEHHO  KOOpPIMHATBI ~ TOYKH Mo €€
N300paXEHUI0 HAa  KOOPJIMHATHOM  IUIOCKOCTH;

xapakmepu3zoeambs 63dUuMHOe PACNOJI0HCEeHUe npﬂmoﬁ
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U OKPYICHOCMU, O8YX OKPYICHOCMEL, ONnepuposambs
NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6eKMOPOSs,
npoussedeHue GeKmopa Ha HUCLO, Y20l MeAHCOY
8EKMOpAMU, CKANAPHOE NpoussedeHue BeKmopos,
KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbL 8eKMOPA,
BLINOJIHAMb OeUCMBUsi HAO 8eKMOopamu (ClodiceHue,
8bIUUMAHUE, YMHONCEHUEe HA YUCTO0), BbIYUCTAMb

CKaApHOe npousseoeHue, onpeoensamy 8
NPOCMeNUx —CAy4asx Y20l MedxHcoy 6eKmopamu,
8bINOIHAMb pasnodxcenue eexmopa Ha

cocmasnawue, NPUMEHAMb NOTYYEeHHble 3HAHUA 8
Quzuke, npumeHsmb  6eKMOpvl Ol PeuleHus
2eoMempuyeckux 3a0ay Ha blYUCieHue OUH, Yelo8;
UCNONb306aMb  NOHAMUSL  8EKMOPO8 O/l  PeuleHUs:
3a0ay no @usuke, ceoepaguu u Opyeum yueOHvIM
npeomemam, Onepupo8amsv NOHAMUAMU  BEKMOP,
CymMMa, pazHocms 8eKMopos, Npou3seoeHue 6eKmopa
HA 4YUCNO, Y20l MeHcOy BeKmopamu, CKAIAPHOe
npouseedenue  6eKMmopos, KOOPOUHAMbL Ha
NIOCKOCMU, KOOPOUHAMbL  6EKMOpA,  6bINOJHAND
oelicmeust Ha0 8eKMOpPamu (ClodiCeHue, Gbluumatue,
VMHOJICEHUEe HA  YUCN0), BbIYUCTAMb  CKAAPHOE
npouseedenue, Onpeoeisims 8 NPOCMmetux Cryyasx
V2ol Mexncoy GeKmMOpPAMU, GbINOJHAMb DA3LONCEHUE
8eKMOpa HA COCMABIAIOWUE NPUMEHAMb NOJYYEeHHble
3HaHUsL 6  (pu3UKe, NOIL308AMbCS  YOPMYLOU
BbIYUCTICHUS  PACCOSHUSL  MeHCOY MOUKAMU  NO
U38eCMHbBIM KOOpOUHAmMam, UCNONb308aMb
ypasHenust ueyp 0nsa peuleHus 3a0ay, NPuMeHsms
8eKmMopbl U KOooOpouHamwvl 0N peuleHus
2e0MempuyeckKux 3a0ay Ha blyUcieHue ONUH, Yelo8;
UCNONb306aMb NOHAMUSL 6EKMOPOS U KOOPOUHAM 015
pewenus 3a0ay no usuke, eceocpaduu u Opyeum
YueOHbIM npedMemam
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I'maBa XI CooTHOIIEHHE MEXAY CTOPOHAMM U YIJIaMH TpeyrojbHUKa. CkajasipHoOe 11 [IpuMeHaTp  GopMysbl  TEpUMETPa,  IUIOIIAJIH;
IIPOU3BE/IEHNE BEKTOPOB MPUMEHSITD 0a3oBbIe TPUTOHOMETPUYECKHUE
1 Cunyc, KOCUHYC, | Tpuconomempuueckue gyukyuyu mynozo y2ida. 3 COOTHOILIEHUS NIl BBIYMCIICHUS JJIUH, PACCTOSHUM,
TaHI€HC, KoTaHreHc | Koopounamuvr eexmopa. @opMyIibl III0ILATN IJIOIIAJed B IPOCTEMINMX CIydasX; BBIYHUCIATH
yria TpeyrojibHuka, Teopema cunycos. paccTosiHMs Ha  MECTHOCTH B CTaHJApTHBIX
2 CoOoTHOILIEHHE MEKTY Teopema xocumnycog. BeluuciieHue 31€MEHTOB 4 CUTyalusX, IUIOIAAXM B TPOCTEHMIIMX CIyyasx,
CTOPOHAMU U yIJIaMu TPEYrOJIbHUKOB C UCIIOJIb30BaHUEM OPUMEHATH (POPMYNBI B MPOCTEHIIMX CHUTyalUsX B
TpPEYroJabHUKA TPUTOHOMETPUUECKHUX COOTHOIICHHA. IIOBCEIHEBHOM  JKU3HM; TPUMEHAMDb Gopmynei
3 CkanspHoe Ckansipnoe  npousgederue. AcmpoHomus u 2 niowaou npu pewleHuu MHO20uLa208blX 3a0a4, 6
IPOU3BEJICHUE BEKTOPOB | 2eomempus. Ymo u kax ysnanu Anaxcazop, KOMOpbIX He 8ce OaHHble NpeoCcmasienvl 56HO, d
Pemenue 3amau Opamocgen u Apucmapx o pasmepax JlyHol, 1 mpeoylom  8blYUCIeHUll,  Onepupoéamsv  boiee
KonTponsHas pabora Ne 2 3emnu u Connya. Paccmosanus om 3emnu 0o 1 WUPOKUM  KOIUHECTBOM OpMYL ONUHbL, NIOWAOU
Jhynot u Connya. HMzmepenue paccmosinus om BLIYUCTIAMb  XAPAKMEPUCTUKU KOMOUHAyull  ueyp
3emau 0o Mapca. (OKpyJtcHOCmeEl U MHO20Y20IbHUKO8) NPUMEHSAMb
mpuzoHomempuieckue Gopmyavl 0N 6bIYUCIEHUL 8
bosee CLONCHBIX CLYYAsX, NPOBOOUMb 8bIYUCIEHUS HA
OCHOBE PABHOBETUKOCMU U PABHOCOCMABIEHHOCMU
Gopmynupoeams  3a0auu  HA  GvluUCNeHUe  OJIUH,
naowjaoeil u pewams ux, nposoOUMb GbIYUCIEHUS HA
MecmHOCmu, NPUMEHAMb dopmynsi npu
BLIYUCTEHUAX 6 CMENCHBIX YYeOHbIX npeomemax, 6

OKpyrcaroujeti 0eticmeumenbHOCmu
I'masa XII JIMHa OKPYKHOCTH M ILIOIIAJb Kpyra 12 OmnepupoBarb Ha 0a30BOM YpOBHE IOHATHAMU
1 [IpaBunbHBIE [IpaBuibHBIE MHOTOYTOJIBHUKW. BrimcanHbie 4 T€OMETPUUIECKHX buryp MIPAaBUJIbHBIE
MHOTOYTOJIbHUKH U ONHCAHHBIE OKPYXHOCTH JUISL HPAGUILHLIX MHOTOYTOJIbHUKY;  W3BJIE€KaTh  HHPOpPMAIUIO O
2 JlmuHa OKPYXKHOCTH U | MHO20y20onbHuKkos. OKpyKHOCTb, Kpyr. Mx 4 reoMeTpuuecKkux (urypax, TMpeAcTaBICHHYIO Ha
TUIOMIA/lb Kpyra ANeMEHThl U cBoWcTBa. DOpMyINbl JJIMHBI yepTexkax B SBHOM BHJIE; MPUMEHSTH JJISl PELICHUS
Pemenue 3anay OKPY>KHOCTH U TUIOaau kpyra. Keaopamypa 3 3aJa4 reoMeTpuueckue (pakThl, €ciau YCIOBUS UX
KonTtponpHas padora Ne 3 Kkpyea. Mcmopus yucna m. 3onomoe ceuenue. 1 MIPUMEHEHHUsI 33]IaHbl B IBHOM (hOpMe; pemiaTh 3a1a9u

Ilocmpoenue npasunbHbiX MHO20)20ILHUKOS.
l'eomempus u uckyccmeo. Ieomempuueckue
3AKOHOMEPHOCMU OKPYHCAIOULe20 MUPA

Ha HaxOXJIEHHE TEeOMETPUYECKUX BEIUYUH MO
oOpa3iam Wid alropuTMam; UCIOJIb30BaTh CBOICTBA
TEOMETPUUECKUX (QUTYyp [Nl peIIeHHs] THUIOBBIX
3a/1a4, BO3HUKAIONMIUX B CHUTYalMsIX IOBCEIHEBHOU
KU3HM,  3aJad  [PAKTUYECKOro  COJepKaHuf;
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BBIUMCIISITH ~ PACCTOSIHMSI ~ Ha  MECTHOCTH B
CTaH/IAPTHBIX CUTYAIHSX, TUIOMATU B TPOCTCHUIITNX
cllydasix, TPUMEHITh (GOPMYJIBl B MPOCTCHIITNX
CUTYyallusX B TIOBCETHEBHOW IKU3HU; NPUMEHSMb
ceomempudeckue pakxmol 05 peuleHus 3a0ad, 8 mom
yucie, NPeononazarwux HeCKOIbKO Waco8 peulenus,
Gopmynuposams 6 npoCmenuux CLyYasx ceoucmed u
npusHaku guayp; 0okazvleamv 2eomempuiecKkue
VMBEepAHCOeHUsL, UCNOIb308aMb ceoticmea
ceomempuueckux — gueyp 0na  pewlenus  3a0ad
NPAKMU4ecko2o Xapakmepa u 3a0ay U3 CMEeNCHbIX

OUCYUNTIUH, onepuposama NOHAMUAMU
2eomMempudecKux Queyp; u36neKams,
UHMEPNPEemupo8ans u npeobpazoevleams

ungopmayuro 0 2eomempuveckux  ¢ueypax,
NPeOCMABIEeHHYI0 HA YEPMeEdNCax, HopmMyauposams 8
npocmetuux Cryyasx ceoucmeda U NpusHaku Queyp,;
npumensimsb,  Qopmynvl  nIOWAOU NpU  peuleHuu
MHO20ULA208bIX 3A0aY, 8 KOMOPbIX He Bce OaHHble
npeocmaesieHvl SI8HO, a mpebyiom  ebIHUCIeHU,
onepuposamuv 60.1ee WUPOKUM KOIUYECMEOM Popmyl
ONUHBL,  NIOWAOU  GBIMUCTSAMb  XAPAKMEPUCTUKU
KOMOUHayuii Queyp (oKpyscHoCmel u
MHO20Y20JIbHUKO8) NPUMEHSIMb
mpuzoHomempudeckue Qopmyavl Ol 6bIYUCTEHUL 8
Ooee CLONACHBIX CYUASX, NPOBOOUMb BbIYUCTICHUS HA
OCHOB8€ PABHOBEIUKOCMU U DPABHOCOCABIEHHOCMIL,
npoB8OOUMb BbIUUCTIEHUS HA MECIMHOCMU, NPUMEHAMb
@Popmynbl npu  BLIYUCIEHUAX 6 CMENCHLIX Y4eOHbIX
npeomemax, 8 OKpyicaroueti 0etcmsumenrbHOCmu

I'maa XIIT | JIBukeHUS
1 ITonsiTE ABUKEHUS JBrxenus. OceBass u IEHTpalbHas 3
2 [TapannenbHbIi IepeHOC | CAMMETPUS, HO60POM U napannenvHulil

Y TIOBOPOT Kombunayuu  osuosicenut

Crtpouts Qurypy, CUMMETPUYHYIO NaHHOU ¢urype
OTHOCHUTENIHO OCH Y TOUYKHU: PAcIO3HABATh JBUKEHUE
O0BEKTOB B OKpYXKAlOIIEM MHpE; pPACHO3HABAThH
CUMMETPUYHBIE (UTYpPBl B OKPY)KAIOLIEM MHUDE;
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Penrtenue 3anau

KonTtponpsHas padora Ne 4

NAOCKOCMU U UX CBOUICMBA.

onepuposamv NOHAMUEM OBUICEHUs U Blademb
npuémamu NoCmpoeHus @uayp ¢ UCHOIb308AHUEM
08UIICEHUT, NPUMEHSAMb NOJLYYEeHHble 3HAHUS U ONbIM
NOCMPOEHULl 8 CMENCHBIX NPeOMemax U 8 peaibHblX
CUmMyayusax — OKpyxicamowezo  Mupa;  npuMeHsmb
ceoticmea 08udCeHull 0l NPOBeOeHUs. NPOCMeUxX
000CHOBAHULL CBOUCME u2yp, NPUMEHAMb CBOUCNEA
0BUNCEHULL OJ151 NOCMPOEHUU U bIYUCTEHUL

I'naBa XIV

HauanpHble cBeIeHUS U3 CTEPEOMETPUH

oo

1

MHOrorpaHHuKH

2

Tema wu TWOBEPXHOCTH
BpAaILCHUS

IInockocts. MHococpanHuk u e2o sn1emenmeoi.
Hazeanus ~ MHO202paHHUKO8  C  pPA3HLIM
noNoJCeHueM U KOAUYECMBOM  2PAHEll.
IlepBuuHbBIE TPENCTaBICHHUSA O  IUPAMHUIE,
napajienenumnene, npusme, cdepe, mape,
LWIMHIPE, KOHYCE, UX OJJIEMEHTaX H
npocreiimux cBoicTBax. llpencrasienue 06
o0béMe u ero cBoicTBax. l3mepeHue
o0béma. EnuHunbel usMepeHuss oOBEMOB.
Yoeoenue xyba. I1. ®epma Apxumeo. [Inamon
u Apucmomens. JI Diinep

SN

OnepupoBarh Ha 0a30BOM YpOBHE IOHSATHIMHU
TeOMETPUYCCKUX (UTYp; U3BJICKATh WHPOPMAIHIO O
TCOMETPUYUCCKUX (Urypax, TNpPEACTABICHHYIO Ha
YepTekax B SBHOM BHJIC; NPUMEHSTH JUIS PCIICHHS
3aa4 reoMeTpuveckue (pakThl, €ciau YCIOBUS HUX
NPUMCHEHHS 33J[aHbl B IBHOW (hOopMe; peliaTh 3a1auu
Ha HAXOXICHUE TCOMETPUYCCKUX BEIUYHH T10
oOpa3siaM WM aaropuTMaMm; UCIOJIb30BaTh CBOMCTBA
TCOMETPUYCCKUX (GUTYp JUISI PELICHUS THIIOBBIX
3a7a4, BO3HUKAIOIIMX B CHTYallUsX I[MOBCEIHEBHON
KW3HHM,  3a7ad  TPAKTUYECKOTO  COJEPIKaHWUsI
NPUMEHSATH GOPMYJIBI TUIOIIAAN U 00bEMA, TUIOIIAIN
TIOBEPXHOCTH  OTJICNIBHBIX ~MHOTOTPAHHUKOB TPHU
BBIYKMCJICHUSX, KOTJAa BCE JaHHbIE HWMCIOTCS B
YCIIOBHU; ONEPUpPOSams NPeOCMAsiIeHUsIMU O OTUHe,
niowaou, o00véMe KAk BeluUyUHamu, Hnpoeooumbs
npocmole  GbIYUCTEHUSI HA  OOBEMHLIX — mMenax;
npumMeHams  QopMynbl  NAOWAOU, 00BéMA  npu
PpeweHuU MHO20UA208bIX 3a0ay, 6 KOMOPbIX He 8ce
OaHHble  Npeocmasienvl  s6HO, A  mpeodyrom
8bIYUCTICHUL,  Onepuposams  Oonee  UWUPOKUM
KOIUYecmeom gopmyn niowaou, 00véma

HOBTOpeHI/Ie. Pemenune 3agayd. Mtoropas KOHTPOJIbHAs pa60Ta

11

HUroro

68
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COILEPKAHUE YYEBHOI'O ITPEJIMETA

DJIeMEeHTBI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

Cornacno ®I'OC ocHoBHOTO 001IEr0 00pa30BaHUs B KypC MaTeMaTUKU BBEJEH pasfien «Jlorumkay,
KOTOpPBIA HE MIPEAINOoJaraeT JOMOJHUTEIbHBIX YacOB HA M3YYEHMHM U BCTPAWMBAETCS B PA3JIMYHBIE TEMBI
KypCOB MaTeEMaTHKU U NIPEIBAPSAETCS O3HAKOMIIEHUEM C 3JIEMEHTAMU TEOPUU MHOMKECTB.

MHokecTBa M OTHOLICHHUS MEK1Y HUMH

MHOXECTBO, Xapakxmepucmuieckoe CE0UCME0 MHONCeCmed, SIEMEHT MHOXECTBA, HyCcmoe,
KOHeuHoe, OeckoHeunoe Muodcecmeo. IlogmHoxecTBo. OTHOIIEHHE NPUHAJICKHOCTH, BKIIOYCHMUS,
paBeHCTBA. JJIEMEHTHl MHOXECTBA, CHOCOOBI 3aJaHUS MHOXECTB, PACHO3HABAHUE HNOOMHONCECME U
91eMEeHMO08 NOOMHOICECTE C UCNOIb308aAHUEM KpY20os Diliepa.

Onepanum HaJx MHOKeCTBaMH

[lepeceuenne u oObEIUHEHUE MHOXKECTB. PasHocmb MHOXMCECmS, OONOJHEHUe MHOICeCmaa.
Hnmepnpemayusn onepayutl Ha0 MHOMCECMEAMU C NOMOUWbIO KpYeo8 Jiliepa.

DJIeMeHTBbI JIOTUKH

Ompenenenue. YTBepkAeHUS. AKCHUOMBI M Teopembl. JlokazarenbcTBO. JlOKa3aTenbCTBO OT
npotuBHOro. Teopema, oOpatHas 1anHoi. [Ipumep u KoHTpIIpUMeEp.

Boicka3piBaHuA

HctuHHOCTD M JIOKHOCTH BbICKa3biBaHUsS. CroowcHble u npocmvle Gvlckasviganus. Onepayuu Hao
BbICKA3bIGAHUAMU C UCNONb30BAHUEM JO2UYECKUX C6A30K. U, Uau, He. YcnoeHvie 6biCKa3vbleaHus
(umniauxayuu).

I'eomeTrpuueckue purypsi

@Durypsl B reoMeTPHHU H B OKPYKaloLeM MUpe

I'eomerpuueckas gurypa. @opMUpOBaHUE MPEACTABICHUI O METAIIPEAMETHOM OHATHH «PHUTypay.
Touka, IUHUA, OTPE3OK, MpsAMas, JIyd, JIOMaHas, MIIOCKOCTh, Yrojl, OMCCEKTpHca yria U e€ CBOWCTBA, BUIbI
yIJI0B, MHOTOYT'OJIbHUKH, KPYT.

OceBast cumMeTpHst reoMmeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi FTeOMETPUYECKUX UTYP.

MHoroyroJbHUKH

MHOroyroiapHuK, €ro 3J€MEHTBl U €ro CBOMCTBAa. Pacmo3HaBaHMe HEKOTOPBIX MHOTOYI'OJIBHHKOB.
Buvinyxnvle u Hegvinykivie Mno2oy2onvHuku. IpaBuibHbIE MHOTOYTOJIbHUKY.

TpeyronsHuku. BeicoTa, Mennmana, OHCCEeKTpHca, CpeAHsAs JHMHUA TpeyrojibHUKa. PaBHOOeApEeHHBII
TPEYrOJIbHUK, €ro CBOMCTBA W IPU3HAKU. PaBHOCTOpOHHMI TpeyroiabHHUK. IIpsmMoyronbsHbIN,
OCTPOYTOJIbHBIM, TYINOYTOJIbHBIA TpPEyrojpHUKH. BHemHue yrasl TpeyrosnbHHKa. HepaBeHCTBO
TPEeYroJabHUKA.

YetpipéxyronpHuku. IlapamnmenorpamMm, pom0, NpsIMOYTOJbHHMK, KBaJIpar, Tpameuus, paBHOOeIpEeHHas
Tpaneuus. CBolCTBa M MPU3HAKY Mapaijiesiorpamma, pom0a, npsIMOyrojbHUKA, KBapara.

OKpyXHOCTB, KPYT

OKpy>KHOCTb, KPYT, UX DJIEMEHTHl M CBOMCTBA; IIEHTpalbHbIE M BINHCaHHbIe yribl. KacarenbHast u
cexywjasi K OKPYKHOCTH, uUX c6oucmea. BHIHMCAHHBIE U ONMCAHHBIE OKPYXHOCTU AJI TPEYTOJIbHHUKOB,
UemuvlpExy201bHUKO8, NPABUNIbHBIX MHO20Y20bHUKOS.

I'eomeTpuueckue purypol B NnpocTpaHcTBe (00bEMHBIE TEJa)

Mmnocoepannuk u e2o anemenmoul. Hazeanuss MHO202DAHHUKO8 C PA3HLIM NOJONCEHUEM U
Konuvyecmeom epanel. IlepBuuHbIe MPEACTaBICHUS O MUpaMHUJe, Napajenenunene, npusme, cdepe, mape,
HWIMHIPE, KOHYCE, UX AJIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.

OTtHoweHnst

PagsencrBo Qpuryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [[pU3HAaKK paBEHCTBA TPEYTOJILHUKOB.

IMapanieJbHOCTh NPSIMBIX
[Ipu3Haku 1 CBONCTBA MapasuIeNbHbIX NPAMBIX. Akcuoma napannervnocmu Eexnuoa. Teopema Daneca.

IlepnieHauKyAsIpHBbIE IPSIMbIE

IIpsmoii yromn. [lepnennukynsp k npsmoil. Haknonnas, npoekius. CepeInHHBIN NEPHIEHANUKYISIP K
otpesky. Ceoticmea u npusHaKu nepneHOUK)IsPHOCMU.

Ilono0ue
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IIponopyuonanvrvie ompesku, nooodoue gueyp. Ilooobnvie mpeyzonvruku. [lpuznaxu nodobust.

B3aumHoe pacnoJioikeHue PSIMON U OKPY>KHOCTH, 08YX OKPYICHOCMELL.

N3mepenus u BoIMCICHUS

Benuuunbl

[Tonsitue Benuuubbl. JnnHa. M3Mepenue mnvHbl. EAMHULBI M3MEpeHUs JUIMHBL. BenuuuHa yria.
['panycnas mepa yria.

[lonarue o romanu TUIOCKoW QGurypsl u e€ cBoiicTBax. M3mepenwe muromaaeid. EauHuIbl u3mMepeHus
TJIOLLAH.
[IpencraBnenne 06 00bEMe U ero cBolicTBax. M3mepenue o0béma. EnunauIb! n3mepeHus 00bEMOB.

HN3mepeHus M BBIYMCICHUS

WHcTpyMeHTHI U1 U3MEPEHUI U TOCTPOEHUI; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJIUH (pacCTOSHHUN),
wiomaned. TpuroHomerpuyeckue (QyHKIMM OCTPOro yrjia B  HOPSIMOYTOJBHOM  TPEYrojbHUKE
Tpuconomempuyeckue Qynxyuu mynoeo yena. BeluucieHne 3JeMEHTOB TPEYTrOJbHUKOB C MCIIOJIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIECHUN. DOpMyIibl IIIONIaAN TPEYTOIbHUKA, TapalIeIorpaMMa U €ro YaCTHBIX
BUIOB, ()OPMYIIBI JITMHBI OKPYXXHOCTH M IIOMIaau kKpyra. CpaBHEHHE W BBIUMCIIEHUE IUiomianeii. Teopema
[Tucdaropa. Teopema cunycos. Teopema kKocunycos.

Paccrosinus
Paccrostnue Mexay Toukamu. PacctosiHue ot Touku 10 NpsAMol. Paccmosinue medcoy guaypamu.

I'eomeTpuyeckue nocTpoeHus

['eomeTpuyeckue NOCTPOSHUS AJIs WILTIOCTPALIMH CBOMCTB Fr€OMETPUUECKHUX (DUTYD.

WNHcTpyMeHTBl 11 MOCTPOSHUM: LUPKYJb, JUHEHKA, YrOJbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u
JIUHEUKOLL: NOCMPOoeHUue OUCCeKMPUCHL Yelld, NePNeHOUKYIAPA K NPAMOU, Yaid, pa6H020 OaGHHOMY,
Ilocmpoenue mpeyeonbHUK08 no mpém CmopoHam, 08yM CHOPOHAM U YNy MedcOy HUMU, CMOPOHE U O8YM
NPUNEANCAUUM K Hell Y2IaM.

/lenenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpnyeckune npeodpa3oBaHus

IIpeoGpazoBanus
[TonsiTue npeobpazoBanus. [IpencraBienue o MeTanpeAMETHOM OHATHH «IIPEOOPa3OBaAHHEY.

Ilooobue.

JABuxenust

OceBas U LIEHTpalIbHAsi CHMMETPHUSL, HOBOPOM U napaiieibHulil neperoc. Komounayuu osusicenuti na
NJIOCKOCIMU U UX CBOUCMEA.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

[lonsiTe BekTOpa, AEMCTBUSI HaJ BEKTOpPaMH, HCIIOJIb30BAHUE BEKTOPOB B (U3UKE, pa3nodiceHue
8eKmopa Ha cocmasisauue, CKausipHoe npou3geoeHue.

Koopaunarsi

OCHOBHBIE TOHSATHUS, KOOPOUHAMbL BEKMOpA, paAcCmosiHue mexcoy moykamu. Koopounamul
cepedunsl ompeska. Ypaeuenus gueyp.

Ilpumenenue 6ekmopos u KoopouHam OJisi peueHus: NPOCMeNUUUxX 2e0Mempuieckux 3a0ad.

HcTropust MaTeMaTUKHU

Bosnuknogenue mamemamuxu Kax Hayku, smanvl e€ pazsumus. OcHO8Hble pazoenvl MamemMamuxu.
Buloarowuecs mamemamuxu u ux 6k1ao 6 pazeumue HayKu.

Tlossnenue memooa KOOpOUHam, no360AUE20 NEPEBOOUMb ceoMempuydecKue 00beKmyl Ha A3bIK aneedpbi.
P. Jlexapm, I1. @epma. [Ipumepol pazniuunvlx cucmem KoOOpoOuUHam.

Om 3emnedenus xk ceomempuu. Ilugpazop u ezo wrona. @anec, Apxumed. I[lnamon u Apucmomens.
Ilocmpoenue npasunvuvix mHo2oy2onvHuxkos. Tpuccekyus yena. Keadpamypa xpyea. Yoeoenue kyba.
Ucmopus wucna . 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep, H U.Jlobauesckuil. Hcmopus namoeo
nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPA.

Acmponomus u eeomempus. Ymo u xkax ysuanu Anaxcaeop, Ipamocghen u Apucmapx o pazmepax Jlymwi,
3emnu u Connya. Paccmosnus om 3emnu 0o Jlynet u Connya. Hsmepenue paccmosnusa om 3emau 0o Mapca.
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KoHTpo/ib ypOBHSI JOCTH:KEHUS IIJIAHMPYEMBIX Pe3yJIbTATOB OCBOCHUS
MPOrpamMMbl

KounTtpoJibHble padoThl 10 reoMeTpUu 7 KJace
Cmpykmypa KOHmMpOoabHOU padomol

Kaxnas pabora cocTTouT U3 TpEX YacTeil, COOTBETCTBYIOIUX (hOpMe MpeaaraeMpIX 3aJaHHH.
B YacTh A BKJIIOYEHBI 33JJaHHsI C BEIOOPOM OTBETA. Yuallrecs BHIOMPAOT U3 MPEATI0KEHHBIX BAPUAHTOB
1100 BEPHOE YTBEPKICHUE, TNOO0 HYKHBI PUCYHOK. OTBETOB MOXKET OBITh HECKOJILKO, TIPU ATOM 3aJJaHHE
CUMTAETCS BBIIIOJHEHBIM BEPHO, €CIIM YKa3aHbl HOMEPA BCEX BEPHBIX OTBETOB, B TETPA/lb 3alIMCHIBAIOT
HOMEpPA OTBETOB, KOTOPHIE IO X MHEHUIO BEPHBI.
B Yactb B BXOJAT BBIUKCIUTEIBHBIC 33/1a4H, KOTOPHIE HEOOXOIMMO PEIIUTh (BO3MOKHO HAa YEPHOBUKE, HO
pelieHue B YepHOBUKE HE YUYUTHIBAETCS ), U 3aIIUCATh B TETPAAU YUCIIO0, KOTOPOE MOJIYYHIIOCH B PE3YJIbTATE
BBIYMCIICHUM.
B Yacte C BKIIIOYEHBI 33/1a4U Ha JI0KA3aTEIbCTBO, U 33]]a4H HA BBIYUCIICHUE T€OMETPUUECCKUX BEITHYMH.
Pemenne stux 3ama4 10KHO OBITH O(OPMIIEHO MUCHbMEHHO, KaK B TPAIUIIMOHHON KOHTPOJILHOM paboTe,
T.€. HEOOXOIUMO MTPUBOAUTH OOOCHOBAHUS C UCIIOJIb30BAHUEM M3YUCHHBIX TEOMETPUUECKUX (DAKTOB.
[Tocnennsis 3agaya, OTMEUEHHAs 3BE3JOUKOM, MpeHa3HaueHa /Jisl Hanbosiee MOArOTOBICHHBIX YUaIlUXCs,
CUMTACTCS JIOTIOJIHUTEIIBHON U OIIEHUBAETCS OTACIIBHO.
3amaHusi B KOHTPOJIbHBIX PabOTax pacIoyioKeHbI 0 Mepe Bo3pacTaHus cioxkHoctu. Homepa 3aganuii
00s13aTeILHOTO YPOBHSI, TOCHJIBHBIX JJI1 MEHEE MOATOTOBICHHBIX YUEHUKOB, IMOMEUYEHBI KPYKOUKOM. Takue
3a/laHus MPEJICTaBICHBI BO BceX TPEX yacTsax paboTsl. [IpumMep Toro, Kak mpaBUIBHO JTOJKHBI OBITH
3alMCaHbl OTBETHI HA 3aJjaaHus yacted Au B:

1. 1;2;3;

2. 35°.

KonTosbHast padoTa mo reomerpun Nel no teme: «HavyanbHble reoMeTpUYeCKHE CBeTIEHUS».
Bapmnanr 1
Yacms A
3anuwume Homepa eprbix 0omeemos Kk 3a0anuro 1.
1°. cnionb3yst pUCYHOK, YKQKUTE BEPHBIE YTBEPIKICHU

)LLLAM u L LAK- cMexXHbI€ yIIIbl;
2)LLAM u L NAM — BepTHKaIbHbBIE YIJIbI;
3) L LAK — tynoi yrom;

4) L MAN — npsimoii yroJt.

Yacmoe B
Sanuwume omeem k 3a0anuio 2.
2°. Vron DCL pasen 126°, CM — ouccektpuca aroro yria. Haiita yrom MCL.

Yacms C

3anuwume obocHosanHoe peuienue 3a0ad 3 — 5.
3°. Haiigure L CPB Ha pucyske, eciu L BPK=76".
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B C

4. Haiigure nnunbl otpe3koB BP u DP nHa pucynke, eciu BD=18 cm,a DP Ha 4 cm 6onbiie BP.

5. U3 Touku B npoBeaeHs! Tpu Jiyaa BM, BN u BK. Haiigute L NBK, eciin L MBN=84°,
L MBK=22".

KonToabHast pabora no reomerpun Ne2 no teme: «TpeyroabHukm».
Bapuant 2
Yacmov A
3anuwume nomepa eeprbix omeemos K 3a0anuro 1.
1°. Mcnionb3yst pUCYHOK, YKQKKUTE BEPHBIE YTBEPIKICHHUS:

C

N BC.%M

1) BK - duccekrpuca tpeyroiabauka ABC;
2) BK — Bricora Tpeyronbauka ABC;

3) CN — menuana tpeyronsauka BCF;

4) CN — 6uccekrpuca tpeyronbauka BCF;
5) KS — 6uccekrpuca tpeyroiabauka KLM.

Yacms B
Sanuwume omeem k 3a0arnuto 2.
2°. Tpeyronbuuk SPK — paBaoGenpennsiii, SK — ero ocHoBanue (cM. puc.). ueMy paseH L2, eciu
L 1=48°.
P

g 2
K

Yacmsy C
3anuwume obocrnosannoe pewerue 3a0ay 3 — 5.
3°. Otpesku AB u MK nepecekatorcs B Touke O, KOTOpas sBIs€TCs cepeannoi otpeska MK,
L BMO=L_AKO. Jlokaxwute, uro AMOB=AKOA.
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4. B tpeyronsauke BMC croporst BM u MC paBnbl, Touka A nexut Ha 6uccexktpuce MK. Jlokaxwure,

yro AB=AC.
5. B OKpPYXHOCTH C LIeHTpoM B Touke O npoBeneH nuamerp AB, nepecekatonuii xopay CD B Touke K,

npuuéM K - cepenuna xopasl. 3BecTHO, uTTO L CAD=40°. Haiitu L BAD.

KonToabnasi pabora no reomerpun Ne3 no reme: «IlapanienbHble psiMbIe».

Bapuanr 3
Yacmo A

3anuwume Homepa epHbIX OMEEMOo8 K 3a0anuio 1.
1°. icnionb3yst pUCYHOK, YKAKUTE BEPHBIE YTBEPKICHUS:

1) Ipsimbie K u n - mapasiensHbl;

2) [Ipsimbie B U C - mapaJuieIbHBI,

3) L1 u L2 — HakpecT Jiexallue;
4) L 1u L2 — COOTBETCTBEHHBIE;
5) L4 wu L5 - o1HOCTOpOHHHUE.

Yacme B
3anuwume omeem K 3a0anuio 2.

2°. Tlpsimbie B 1 d mapayutensuel. Haiiure L2, eciu L 1=48°.

Yacmo C
3anuwume ob6ocHo8aHHOe peuieHue 3a0a4 3 — 5.
3°. Ha pucynke AN || BM u AN =BM. Jlokaxure, uto AAND=ABMD.

M

ni

4.T1o pasnbie ctoponsl OT nipsimoit PK B3siTel Touku B u D. [lokaxute, uro BK || DP, ecniu BP=DK u
BK=DP.
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5". Ha ocHoBanuu AD paBHOOeapenHoro Tpeyroibarka ABD B3sita Touka E, a Ha ctopone AB — Touka
C. Haittu yrael Tpeyronsnuka ACE, eciu CE || BD, L B=76°, L_=52°,

KonTobHaS paGOTa 0 reoMeTpun Ned no Teme: «CooTHOIIEHHS MEXKAY CTOPOHAMU U yIJIaMHU

TPEeYroJbHUKA.

Bapmuanr 4
Yacmo A

3anuwume Homepa epHbIX OMEEMOo8 K 3a0anuio 1.
1°. cnionb3ys naHHbIE, IPUBEAEHHEBIE Ha PUCYHKE, YKAXKUTE HOMEPA BEPHBIX YTBEPKICHHUI:

1) AABC - npsIMOYTOJIBHBII;

2) AABC - paBHOOEIpEHHBII;
3) L1 — BHewmHuit yron AABC;
4) L2 — Buemnuit yron AABC.

Yacmov B
anuwume omeem K 3a0anuro 2.
3 0 2
0
2°. AM — BuccekTpuca npsMoro yriia paBHOOeIPEHHOTO MPSMOYTOIbHOTO Tpeyronbauka ABC.

Haiitn
yribl TpeyrosibHuka ABM..

Yacmsy C
3anuwume obocHosannoe peweHue 3a0ay 3 — 9.
3°. Tokaxwure, uro ecau Ha pucynke DA u FB — neprnieHankyaspusl K nipsmoii AB, a otpesku BD u

AF
pasHbl, To AABD=ABAF.

A D

4. Tlpsmasi, mapamienbHast ocHoBanuio BC paBHOOeaperHoro Tpeyronpauka ABC, mepecekaer
croponsl AB 1 AC B Toukax M u K. Haittu L MAK u L AKM, eciun L B=52°.

*
5 . B paBHoGenpennom tpeyroibHuke DEC, ¢ ocHoBanuem CD, menuanst CM u DH nepecekatorcs B
touke A. Jlokaszare, urTo TpeyroiabHUK DAC — Takke paBHOOEIPEHHBIH.

KonToabHasi pabora mo reomerpun NeS no reme: «IIpsimoyrosbHubiid TpeyroabHuk. [locTpoenue
TPEYroJbHUKA MO0 TPEM 3JIeMeHTaM».

BapuanTt 1
Yacmp A

Sanuwume HOoMepa 6EPHbLX OMeEemoes K s3adanuro 1.
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1°. Mcnionb3ys JaHHbIE, IPUBEAEHHbIE HA PUCYHKE, YKAKUTE HOMEPA BEPHBIX YTBEPHKICHHUI:

1) CM — menuana tpeyroibarka ABC;
2) CM — BoicoTa Tpeyroiasauka ABC;
3) AB=2AC;

4) AB=CB=BM..

Yacmov B
3anuwume omeem Kk 3a0anuto 2.
2°. B tpeyronbauke ABC L C=60°, LB=90°. Beicota BB; paBHa 2 cm. Haiitu AB.
yr

Yacmes C
3anuwume obocnosannoe pewienue 3aoaq 3 — 5.
3°. Yroan BAD pasen yriny BCD u paBHbI 900, I_ADB=150, L BDC=75". Joxaxkure, uto AD || BC.

B C

A

4 TloctpoiiTe paBHOOEIPEHHBINA TPEYTOJBHHUK IO OCHOBAHUIO M BBICOTE, MPOBEIEHHON K HEMY U3
BEPILIHUHBI TPEYTOJbHUKA.

*
5 . C nomMouipto UPKYIS ¥ TUHEHKU OCTPONTE YroJl, paBHBIH 150°.
HNrorosasi koHTpoJIbHAs1 padoTa.
Bapmnanr 1

Yacmp A
3anuwume Homepa eeprbix omeemos k 3adanusim 1 u 2.
1°. icnionb3ys TaHHbIE, IPUBEAEHHBIE Ha PUCYHKAX, YKAKUTE HOMEPA PUCYHKOB, Ha KOTOPHIX
M300paxeHbl PAaBHOOEIPEHHBIE TPEYTOJIbHUKH:
1) 2)

3) |4
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2°. B tpeyronsauke ABC nposeznensl Mmequana AM, 6uccekrpuca BN, Beicora CK. YkakuTte HOMMEpa
BEPHBIX YTBEPKICHUM:

1) BM=CM; 4) L ABN=L CBN;

2) AN=CN; 5) L AKC=90";

3) L BAM=L CAM; 6) L BNC=90°.
Yacms B

3anuwume omseem Kk 3a0anusm 3 u 4.
3°. MK - xopna okpyxnoctH ¢ nenrpom O. Haiiqure L OMK, eciu L MOK=40°.

4. Ha pucynke otpe3ok PT mapamenen cropone AD, imyu PK sBisiercs 6uccexrpucoit yriia CPT. Haiitu

BenuuunHy yria PKT.
D
80°\ 1
K
40°
A P C

Yacms C
3anuwume obocrhosannoe pewierue 3a0ay 5 u 6.

5°. Ha pucynke touka K sBisercs cepeaunoii orpe3koB AD u BC. [lokaxure, uto npsmeie AB u CD
napajjieiabHbl.

A B
K

C D

6. Ha 6uccektpuce BD paBHoGenpennoro tpeyronsauka ABC ¢ ocHoBannem AC ormeuena Touka O,
Ha oTpe3ke AD — touka M u Ha otpeske CD — touka K, npuuém DM=DK. Haiitu L MOD, eciu
L CKO=110°.
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NHPOPMAILIMOHHBIE NCTOYHUKH

['eometpusi. 7-9 knaccel : yueO. Ay 00111e00pa3oBaT. OpraHu3aluil ¢ Mpujl. Ha SJIEKTPOH.
Hocutene/ JI.C. AranacsH, B.®. byry3os, C.b. Kagomiies u ap.. — 3-e uza. — M :
[Ipoceemienune, 2014 — 384 c. : wi.

1.2.1 KoutponbHbie paboThl 1Mo reoMmerpuu: 7 kiacc: k yueOHuky JI.C. ArtanacsaHa u ap.
«I"'eometpus 7 — 9 knaccel» / H.b. MenpaukoBa. — M.: M3naTenbcTtBo «OK3aMeny», 2014 — 64

C.: WL

1.2.2 KontponpHbie paboThl 1Mo reomerpuu: 8 kiacc: Kk yueOuuky JI.C. Atanacsna u mp.
«['eomerpust 7 — 9 xmacce» / H.b. MenpaukoBa. — M.: U3narensctBo «Ok3amen», 2014 — 64
C.: WL

1.2.3 Kontponsubsie paboTsl mo reomerpun: 9 kmacc: xk yuebnuky JI.C. Aranacsna u mp.
«['eomerpust 7 — 9 xkmacce» / H.b. MenpaukoBa. — M.: U3natensctBo «Ok3amen», 2014 — 94
C.: WL

1.3.1 Tectsl o reomeTpun: 7 kiacc: k yueoOnuky JI.C. Atanacana u ap. «I'eometpus 7 — 9
kiacce» / A.B. @apkoB. — M.: U3parenbctBo «Jk3amen», 2014 — 144 c. : ui.

1.3.2 Tectsl o reomeTpun: § kiacc: k yueoOnuky JI.C. Atanacana u ap. «I'eometpus 7 — 9
kiacce» / A.B. @apkoB. — M.: M3parenbctBo «Jk3amen», 2014 — 110 c. : ui.

1.3.3 Tectsl o reometpun: 9 kiacc: k yueoOnuky JI.C. Atanacana u ap. «I'eometpust 7 — 9
kiacce» / A.B. @apkoB. — M.: U3narenbctBo «k3amen», 2014 — 96 c. : ui.

1.4. 1 JInnaktuueckue Matepuaibl o reoMeTpun: 7 kiacc: Kk yueOHuky JI.C. AtaHacsiHa u
np. «I'eometpusa 7 — 9 kmacce» / H.b. MensnukoBa, I'.A. 3axapoBa. — M.: U3narenscTBO
«Dx3ameny», 2014 - 144 c. : nn.

1.4.2 JIumakthueckue Marepuaibl o reoMerpun: 8 kiacc: k yueOHuky JI.C. AtaHacsiHa u
ap. «I'eometpusa 7 — 9 kmacce» / H.b. MensnukoBa, I'.A. 3axapoBa. — M.: U3narenscTBO
«Ok3amen», 2014 - 176 c. : un.

1.5. 1. 'eomerpus: pabouas Terpans : 7 k. / JI.C. AtanacsH, B.®. byry3os, C.b. Kamomiies
u 1p.. — M : IIpocsemienue, 2014 — 64 c. : ui.

1.5.2. T'eomerpus: pabouas Tetpans : 8 k1. / JI.C. Aranacsn, B.®. byry3os, C.b. Kanomiies
u ap.. — M : IIpocsemenue, 2014 — 65 c. : un.

1.5.3. T'eomerpusi: pabouas Terpanp : 9 k. / JI.C. Aranacsn, B.®. byry3os, C.b. Kanomiies
u 1ap.. — M : IIpocemienue, 2014 — 49 c. : un.

MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUS TPEJIMETA
JIi1st XapaKTepUCTHUKH KOJIMYECTBEHHBIX MTOKa3aTeled HCONIB3YIOTCS Ceaytolue o003HaueHUsI:
J| — IeMOHCTpaIIMOHHBIN SK3eMIUISIp (HE MEHEee OJHOTO Ha KJIaccC)
K — noiHbIi KOMIUIEKT (Ha Ka)KJ1I0T0 YUYeHHKa KJiacca)
@ — KOMIUIEKT JUIsl (ppoHTaIBbHOM paboThI (HEe MEHEe OTHOIO Ha ABYX YYEHHUKOB)
IT — xoMmekT Ay paboThl B rpynmax (0auH Ha 5-6 ydaruxcs)

HauveHoBaHHe 00bEKTOB U CPEJACTB MATEPUAIBHO- Kour- IIpumeuanue
TEXHHUYECKOro odecrneyeHus BO

budauoreunsiii GpoHA (KHUTONEYATHAS NPOXYKIMS)
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VYuyebHo-meTtonudyeckue KoMIuieKTel Y MK «MaremaTtukay aiis K bubnmoreunsrit poHa

5 — 11 kmaccoB (mporpamma, y4eOHUKH, TUIAKTUICCKUE chopMHUpOBaH Ha OCHOBE

MaTepuabl) dbenepanpHOTO IEpEUHS
Y4EOHUKOB, JTIOMYIIIEHHBIX
MwunoOpHayku PO

IleuaTHble MocoOOUs

JleMoHCcTpanlMoHHBIN MaTepuan (PUCYHKHU, TaOJIHULIbI, bl |

reoMeTpuyecKkue (PUrypsl v Tejia) B COOTBETCTBHUH C MHnoropa3oBoro

OCHOBHBIMHM T€MaMH IMPOrpaMMbl OOyUECHUS. HCMOJIb30BaHUS

Kaptouku ¢ 3ajanusamu 1o maremaTtuke uist S5 -11 kinaccoB

KOMHLIOTepHI)Ie M I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/lBHLle cpeacrea

BHCKTPOHHI)IC CIIPpaBOYHHUKH, DJIICKTPOHHBIC nocooust
Hpe3eHTaI_II/II/I, TCCTHI.

A

[Tpu nanuuum
HEOOXOIUMBIX TEXHUYCCKUX
YCJIOBUM

Texunueckue cpeacrea Oﬁy‘{eHI/Iﬂ

KnaccHas nocka ¢ HabopoM npucnocoOJIeHUH 111 KpeIJIeHUs
Ta01.

MarnaurtHas 10cKa.

HNHTepakTuBHAs TOCKA.

IIepconanbHbIll KOMIIBIOTED

R ppe

JleMOHCTpalnMOHHBbIE TOCOOUs

OOBEKTHI, MpeJHa3HAUYCHHBIC I AeMOHCTpauu «Jlomm u bl | C BO3MO’KHOCTBIO

poOm» bl | JIEMOHCTpAaIuu (KperieHusl,

HaGop ndp, OykB 1 3HAKOB ¢ MATHUTHBIM KpEIJIeHUEM K MarHHUTEHI

Jlorapudpmuyueckue TUHEHKHU 11

JleMoHCcTpallMoOHHBIE TTOCOOUS JIJIsI U3YUYEHHUSI T€OMETPUUECKUX

uryp u reoMeTpuieCKUX TEl. bl | C BO3MOKHOCTBIO

JemoHcTpannonasie TpadapeTsl: oBall, KpyT, mapaboa. D BBINIOJIHEHUS TIOCTPOCHUHN U

JleMOHCTpallMOHHBIE U3MEPUTEIILHBIE MHCTPYMEHTHI U U3MEpPEeHUN Ha JTI0CKe (C

MPUCTIOCOOTICHUS HUCIIOJIb30BAaHUEM Mena,
MapKepa)

IKPaHHO-3BYKOBbI€ NMOCOOHUS
[Ipe3enTanuu, TecThl U Apyrue HHGOPMAIIMOHHBIE OOBEKTHI, pl |

OTpaXaromue TCMbI Kypca MAaTCMaTUKHU

Y4eOHO-TpaKTHYECKOE M YUeOHO-1a00paTo

pHOE 000py/10BaHME

OOBEeKTHI, MpeJHa3HAYCHHBIC A1 AeMOHCTpauu «Jlomm n
poOm»

Ha6op mudp, OykB 1 3HAKOB C MAarHUTHBIM KPETIJICHUEM
Jlorapudmuueckue TMHENKH

YyeOHble 1T0cO0Us ISl U3yUYEHHUs] FTeOMETPUYECKUX GUTYp U
F€OMETPUYECKUX TEJI: TPEYTOJIbHUKH, UETHIPEXYTOJIbHUKH,
KyOBbl, TETpa’Apbl, HUJIUHAPHI, KOHYCHI U T.J.

Y4yeOHble U3MEPUTETbHBIE HHCTPYMEHTHI: TPAHCIIOPTHUPHI,
TPEyroJIbHUKU, TUPKYJIH.

e RBR=H

Pa3mep kaxxngoro oorekra He
MeHee 5 cM.
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