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|. IlnanupyeMble pe3yjbTATHI OCBOEHHSI Y4€OHOT0 MpeaMeTa

[Iporpamma  obecrieynBaeT JOCTHUXKEHHE  CIEAYIOIIUX  PE3yJbTaTOB  OCBOCHHUSA
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHUs:
1o UTOram 7 Kjacca

0a30BbIll YPOBEHB PE3YJIHTATOB «OOYUAIOIIUNUCS HAYIUTCSI

NOBLIULEHHBILL YpoO6€eHb  pe3yilbmamos ((06)/1{61}01/{41/[120}1 noaydum B03MOIHCHOCNTb
HaydumvcCsy

M3ydeHne MaTeMaTHKH 110 JaHHOW MPOrpamMMe CIOcoOCTBYeT ()OPMUPOBAHHIO Y yUaLIUXCS
JUYHOCTHBIX,  METANMpeIMETHBIX ¥  NpPeIMETHBIX  pe3yJbTaTOB  OOy4YcHHs,
COOTBETCTBYIOLIUX TpeOOBaHUSIM  (DefepalibHOrO TrOCYAapCTBEHHOTO  00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 001Iero 00pa3oBaHusl.

JINYHOCTHBIE Pe3yJIbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH

1) epaswcoanckoe u 0yxo8HO-HPABCMBEHHOE OCHUMAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO OO0s3aHHOCTEH TpakJaHWHA U pealu3aliy €ro Ipas,
MPEJCTAaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYP,
ABJIEHUHM, NpOLEeNyp TpakAaHCKoro oOiiecTBa (BbIOOpPHI, ONPOCHl U TMp); TOTOBHOCTBIO K
00CYXICHUIO ITUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHIKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHLUIIOB B IEATEIbHOCTH YYEHOTO

2) nampuomuueckoe 60CRUMAHUE.

MpOSIBJICHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCHIICKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHHSIM POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM
MaTeMaTUYeCKOW IIKOJbI, K WCIOJb30BAHUIO OTUX JOCTHXKEHHWW B JPYrUX HayKax U
MPUKITATHBIX chepax

3) lyxosnoe u npascmeennoe ocnumanue 0emeti Ha OCHOBE POCCUUCKUX MPAOUYUOHHBIX
YeHHOoCmell:

TOTOBHOCTBIO K 0OCYXICHHUIO STUYECKUX TTPOOIIEM, CBSI3aHHBIX C MPAKTHYECCKUM
MPUMEHEHUEM JTOCTH>KEHUI HayKH, OCO3HAHUEM Ba)KHOCTU MOPAJIIbHO-3TUYECKUX MPUHIUIIOB B
JIESITEIBHOCTH YYEHOTO.

4) Dcmemuueckoe socnumarue:

CITOCOOHOCTRIO K OSMOITMOHAIBHOMY U AICTETHYECKOMY BOCHPHITHIO MAaTEMaTHYECKHX
00BEKTOB, 3a7a4, PEIICHUH, PACCYKACHUIN; YMEHUIO BUACTh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE
5) L{ennocmu nHayuno2o NO3HAHUS:

OpHEHTAlMe B JEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAay4HBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS 4YEJOBEKA, IMPHUPOJbl M OOIIECTBAa, MOHMMaHUEM
MaTeMaTHYECKOM Ha- YKM KaK C(epbl YeIOBEUYECKOH AeATENbHOCTH, ITANOB €€ pa3BUTUS U
3HAYUMOCTH  JUI1  DPAa3BUTUSA  LUBWIM3ALMM; OBJAJCHUEM  SI3BIKOM MATEMaTUKH U
MaTEMAaTHYECKON KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MHPA; OBJIALCHHEM IPOCTEHIIAMU
HaBBIKAMU M CCIIEIOBATEIBCKON JEATEIBbHOCTH



6) Dusuueckoe socnumanue, opmuposanue Kyabmypbi 300P08bs U IMOYUOHATLHO2O
bnazononyyusi:

TOTOBHOCTBIO NMPUMEHSTh MaTEMAaTHYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBBsI, BEICHUS
3JI0pOBOTO 00pasa >kKu3HH (30pOBOE MHUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTIbIXA,
perynsipHasi (puzndecKkasi aKTUBHOCTD); C(HOPMHUPOBAHHOCTHIO HaBbIKa pe()IeKCHU, IPU3HAHUEM
CBOETO TIpaBa Ha OIMMOKY M TaKOTO JKe IpaBa JPyroro 4eioBeKa

7) mpyoosoe socnumanue:

YCTAaHOBKOM Ha AaKTMBHOE YYacTUE B PELICHUHM NPAKTUYECKUX 3a/1ad MATeMaTHYECKOU
HAIPaBJIEHHOCTH, OCO3HAaHMEM BaXXHOCTHM MAaTEMaTH4YeCKOro oOpa3oBaHHUS Ha MPOTSHKEHUU
BCEH KHM3HU IS yCIENTHOW MPOo(eCCHOHANBLHON NEATEIBPHOCTH M Pa3BHTHEM HEOOXOIUMBIX
YMEHHI; 0CO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHIMBUIYaTbHOU TPACKTOPUU OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH

8) Dkonoeuueckoe 6ocnumanue:

OpHUCHTAIlMCH HA NMPUMCHEHUE MAaTEMAaTUYCCKUX 3HAHWW IS pElICHUs 3a1ad B o0jactu
COXPaHHOCTH OKPYKAaIOUICH Cpeibl, TUIAHUPOBAHMS TOCTYNKOB M OIEHKH WX BO3MOXHBIX
TOCJIECTBHM JUISI OKPYKAIOLICH CPeJbl; 0CO3HAHHEM TJI00AIBHOTO XapaKTepa YKOJOTHUECKUX
poOJIeM U MyTeH UX PEIICHUS.

Memanpeomemuole:

1) yMeHHEe CaMOCTOSITENIbHO TUIAHUPOBATH ALTEPHATHUBHBIC IYTH JIOCTIDKEHUS IICJICH,
OCO3HAaHHO BBIOMpaTh HamOojee OS(YPEKTUBHBIE CIMOCOOBI  pelIeHUs  y4EOHBIX H
MO3HABATENBHBIX 3a/1a4; YMEHHUE OCYIIECTBIIATH KOHTPOJIb 10 PE3yabTaTy W IO CHocoly
JENCTBHS Ha YPOBHE MPOU3BOIHHOIO BHUMAaHUS U BHOCUTh HEOOXOJMMbIE KOPPEKTUBHI;

2) YMCHHUE aJICKBATHO OIICHUBATHL IMPABUJIBHOCTH HIIN OIIMOOYHOCTE BBITTOJTHEHUS
yueOHoil 3a1aun, €€ 00BEKTUBHYIO TPYJHOCTh M COOCTBEHHbIE BO3MOYKHOCTH €€ peIIeHus;
3) OCO3HAaHHOE BJAJCHUE JIOTMUYECKUMU JCHCTBUSMH OIPEACIICHUS IOHATHUH,

0000111eHNS, YCTAaHOBJICHHS aHAJIOTUH, KIIacCU(UKAIIMKA Ha OCHOBE CaMOCTOSITEILHOTO BBIOOpA
OCHOBaHUU U KPUTEPHUEB, YCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

4) YMEHHE YCTaHABIMBATh MPUUMHHO-CIEJACTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE
paccyXJIeHHe, YMOo3aKuoueHue (UHOYKMuUsHoe, 0eOVKMUGHoe U o aHanio2uu) v BEIBOJBI,

5) YMEHHE CO3/1aBaTh, MPUMEHATh U MPeoOpa3oBhIBATH 3HAKOBO- CHMBOJINYECKUE
CPEeJICTBA, MOJICIIA ¥ CXEMBI JIJISl PEIICHHS YIeOHBIX U MI03HABATEIHHBIX 3a/1a4;

6) YMEHHE  OpraHM30BBIBATH  yueOHOE€  COTPYJHHYECTBO M  COBMECTHYIO
JESTSIIbHOCTh C YYHTEJEM W CBEPCTHUKAMH: OINPEACIATH IIEeNH, paclpeacisaTh (YHKIHH U
pPONIU YYaCTHHUKOB, 00IIMe crocoObl paboThl, yMEHHE paboTaTh B TpYyIe: HAXOIUTh OOIIee
pellleHre W pa3pemath KOH(GIMKTH Ha OCHOBE COTJIACOBAHUS TO3UIMH M yd4€Ta MHTEPECOB;
CIIymiath naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

7) dbopMupoBaHUE U pa3BUTHE YUeOHOU U 00IIENOIB30BATENBCKON KOMIIETEHTHOCTH
B 00JacTM UCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKaHUOHHBIX TexHosoruit (MKT-
KOMIIETEHTHOCTH);

8) NepBOHAYAJIbHBIE MPEJCTAaBICHUA 00 HIEsIX U O METOAAaX MaTeMaTHKU Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJCINPOBAHUS SIBICHUN U TIPOLIECCOB;

9) yMEHHUE BUAETh MaTEMAaTHYECKYIO 33J]auy B KOHTEKCTE MPOOJIEMHON CUTYalllH B
JIPYTUX AUCLUUILIMHAX, B OKPYKaIOLIEeH JKU3HH;

10) YMEHHUE HAaXOAMUTh B PA3IMYHBIX UCTOUHUKAX MH(POPMAINIO, HEOOXOAUMYIO ISt

pelIeHUsT MaTeMaTHYeCKUX MpoOjeM, M MpPEACTaBIATh €€ B IOHATHON (opme; MpUHUMATh
pelIeHNE B YCIOBUAX HEMOJIHON U N30BITOYHOMN, TOUHOW U BEPOSITHOCTHOM MH(pOpMAIINK;

11) YMEHUE IOHMMAaTh M MCIOJb30BaTh MAaTEMaTUYECKHE CPEICTBA HAIJSAIHOCTH
(pUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUIsl HIUTFOCTPALIUU, MHTEPIPETALUH, apryMEHTALIH;
12) YMEHHME BBIIBUTATh TUIIOTE3bl MPU PEIICHWH Y4eOHBIX 3aJa4 U IMOHUMATh

HE00XO0IUMOCTh MX MPOBEPKHU;



13) YMEHUE IMPUMEHATh HUHAYKTUBHBIE U JCIYKTHBHBIC CIOCOOBI
pacCyXIeHHUH, BUICTh Pa3IMYHbIC CTPATETUU PELICHUS 3a/1a4;

14) IIOHUMAaHUe CYIHOCTH AITOPUTMHUYECKUX IIpEeANUCaHUI 51
YMEHHE JEHCTBOBATH B COOTBETCTBUHU C IIPEUIOKECHHBIM AJITOPUTMOM;

15) YMEHHE CaMOCTOATENbHO CTaBHUTH IIENH, BHIOUpPATh U CO3/71aBaTh
QITOPUTMBI JUI PELICHUs y4eOHBIX MaTeMaTUYeCKHX Ipo0ieM;

16) yYMEHUE IUIAHUPOBAaTh MU OCYILECTBIATH JEATEIbHOCTb, HAIPABICHHYIO Ha

pCIICHUC 3a1a4 UCCIICAOBATCIILCKOI'O XapaKTCpa,

npeomemmule.

1) oBnaseHue 0a30BBIM MOHATHHHBIM alIapaToM 110 OCHOBHBIM pa3zieiaM COJepKaHMs;
npescTaBieHre 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YMCIIO, reoMeTpudeckas (urypa) kak
BOXHEHIINX MAaTEMATUYECKUX MOJENAX, IO3BOJIOIIMX OIUCHIBATH M H3y4yaTbh peajbHbIC
IIPOLIECCHI U SIBJICHUS,

2) yMmeHue paboTaTb C TEOMETPHUUECKUM TEKCTOM (aHaJIM3UpOBaTh, W3BIIEKATH
HE0O0X0MMYI0 HH(GOpPMAIMIO), TOYHO W TPAaMOTHO BBIpaXaTh CBOM MBICIH B YCTHOH U
[IMCbMEHHOW pe4Yd C MPUMEHEHMEM MaTeMAaTUYeCKOM TEPMUHOJIOTMM M CUMBOJIHKY,
UCIIOJIb30BaTh PA3JIMYHBIE S3bIKM MaTEeMaTUKH, MPOBOJAUTH KIAaCCU(PHUKALMH, JIOTUYECKHUE
000CHOBaHMS, J10Ka3aTEeJIbCTBA MATEMATHYECKUX YTBEPXKICHUI;

3) oBIaJEHME HaBbIKAMU YCTHBIX, TUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIYMCICHUI;

4) OBJIaJCHUE TEOMETPUYECKUM SI3BIKOM, YMEHHE HCIIOJIB30BATh €ro JJs ONHCAHMSA
IPEIMETOB  OKPYXKAIOLEro0 MHpa, Pa3BUTUE IPOCTPAHCTBEHHBIX IPEACTABICHUN WU
n300pa3uTeIbHbIX YMEHUI, IPUOOpETeHNE HAaBBIKOB TEOMETPHUECKUX TOCTPOCHUIA;

5) ycBOEHHE cUCTEMaTHYECKUX 3HaHUH O IJIOCKUX (UTypax U X CBOMCTBAX

6) yMeHue U3MEepSTh AJIUHBI OTPE3KOB, BEIMUMHBI YTJIOB, UCIIOJIb30BaTh (POPMYIIBI s
HAXO0X/IEHUS IEPUMETPOB, IIouaiel 1 00bEMOB reOMETPUUECKUX QUTYD.

I'eomerpnyeckue Gurypsl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTUSIMH FT€OMETPUUECKUX PUTYD;

® u3BJIEKaThb MH(OpPMALMIO O TEOMETPUYECKUX (Urypax, MpenCcTaBICHHYI0 Ha
yepTrexax B SBHOM BUJE;

® QpPUMEHATHh U pEUIeHUs 3a7ad TreoMeTpuueckue (akThl, €CIM YCIOBHUS HX
NpUMEHEeHHUs 3aJIaHbl B IBHOM (hopme;

e pemarh 3aJa4d Ha HAXOXJEHHE T'€OMETPUYECKHMX BEJIMYMH IO oOpasuaM WiIu
aIroOpuTMaM.
B noBceHeBHO KU3HM M NIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

®  UCNOJB30BaTh CBOICTBAa reOMETPUYECKUX (PUTYp Ui pelleHUs THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX [TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNU.
OTHowmeHust
OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMHU: PABEHCTBO (UTYp, paBHbIE (PUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, NapauIeIbHOCTh MPSIMBIX, MNEPHEHAUKYIIPHOCTh MPSAMBIX, YIJIBI MEXIY
IPSIMBIMHU.
HN3mepenus u BbIYMCICHUS

e BrnonHATE W3MEpEHUE JUIMH, PACCTOSHMUM, BEIMYMH YIVIOB, C IOMOUIBIO
MHCTPYMEHTOB Il U3MEPEHUN JJIUH U YIJIOB;
B noBceiHeBHO KU3HM U TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  BBIYMCIATH PACCTOSIHMS HA MECTHOCTHU B CTAaHIAPTHBIX CUTYaLIMsIX.
I'eomeTrpnuyeckue nocrpoeHus

e 300pakaTh TUIIOBBIE IJIOCKUE (PUTYPHI OT PYKH U C IIOMOLIbI0 HHCTPYMEHTOB.
B noBceHeBHOM KU3HH M NIPH H3YYCHHHU APYTUX NMPEIMETOB:

®  BBINOJHATH NPOCTEHIINE MOCTPOCHHUS HAa MECTHOCTH, HEOOXOIMMBIE B peajbHOMN
YKU3HU.
HcTopust MaTeMaTHKH



e 3HAaTb IPUMEPHl MAaTEMAaTHYECKUX OTKPBITUM M HUX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;
e IIOHUMAaTh POJIb MATEMATHUKH B pa3BuTuu Poccuu.

HOJZV’-ILH’I’I BO3MOIICHOCHb

T'eomempuueckue uzypol

e (CB0000HO onepuposamsv 2eomempuiecKuMuU NOHAMUAMU NPU peuleHuu 3a0ay u
nPOBedeHUU MAMeMAMU4ecKUx paccyHcoeHull,;

®  CaMOCMOSIMENbHO  (DOPMYIUPOBAMb  ONpedesieHUss  2eoMempuyeckux  gueyp,
8b108UCAMb  2UNOME3bl O HOBLIX CEOUCMBAX U NPUSHAKAX 2eoMempudeckux ueyp u
000CHOBbIBAMb UNU ONpOBEp2amb UX, 0000wams Ul KOHKPEemu3uposams pe3yibmamol Hd
HOBble KIACCHl uayp, Npo8OOUMb 8 HECIONCHLIX CAY4aaX Kiaccuguxkayuro @ueyp no
PA3NUYHBIM OCHOBAHUAM,

® uccreoogamv  uepmediCcu, — 6KIOYAA ~ KOMOUHayuu — Queyp,  U361eKamo,
UHMeEpPNpemupo8ams U Npeoopaz06viéamy UHDOPMAYUI0, NPEOCMABIEHHYIO HA YePMeHcax;

®  pewiams 34044l 2eOMEMPUYECKO20 COOEPAHCAHUS, 8 MOM HUCTIe 8 CUMYAYUsX, K020d
aneopumm peuilenus He ciedyem sIBHO U3 YCI08Us, BbINOJIHAMb HeoOXooumble Ol peluleHUs
3a0auu 0onoIHUmenNbHble NOCMPOEHUS, UCCLEe008AMb B03MONCHOCHb NPUMEHEHUS] Meopem U
Gdopmyn ons pewenus 3a0au;

®  opmynuposamo u 00OKA3LIEAMb 2EOMEMPUUECKUE YINBEPIHCOCHUS.
B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

® cocmasiamv ¢ UCNONb30BAHUEM  CBOUCME  2eOMempuyeckux  queyp
Mamemamuyeckue Mooenu Onsi peuleHus 3a0ay NpaKkmuiecKkozo Xxapakmepa u 3a0ay u3
CMENCHBIX OUCYUNTIUH, UCCTIe008aMb NOLYYEHHble MOOENU U UHMEPRPemUposams pe3yibman.
Ommnowenusn

®  (B80000HO ONEpuUpo6amsb HNOHAMUIMU. PpPAGEHCMB0O @ueyp, pasHvle Quaypsi,
PABEHCMBO MPeY20JbHUKO8, NAPALNEeNIbHOCMb NPAMbLX, NEPREHOUKVIAPHOCb NPIMbLX, Y2ibl
MedHcOy NPpAMbIMU, NePREeHOUKYIAD, HAKIIOHHAS,
Hzmepenus u epluucienus

e (CB800600HO onepuposamv NOHAMUAMU OJIUHA, BETUYUHA Yelld KAK 8eIUYUHAMU,

®  CaMOCMOSAMENbHO BOPMYIUPOBAMb UNOMESbL U NPOBEPIMb UX OOCHOBEPHOCHb.
B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

®  (80000HO oOnepupogamsv opmyramu Npu peuleHuu 3a0ad 8 Opyeux yueOHulX
npeomemax u npu NPoeeodeHuLr He0OX00UMbBLX GbIYUCTICHUL 8 PEeATIbHOU HCUSHU.
I'eomempuueckue nocmpoenusn

e  Onepuposams nousmuem HaAOOpPa 21eMEHMO8, ONPEOENAIOUUX 2eOMEMPUUECKVIO
Pucypy,

®  grademv HAOOPOM MemMOO08 NOCMPOEHUL YUPKYTIEM U TUHEUKOU,

®  1POBOOUMb AHANU3 U PEANU306bI6AMb IMANL] PeUleHUs 3a0a4 Ha NOCMPOeHUe.
B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

®  GLINOIHAMb NOCMPOEHUS HA MECINHOCIU,

®  OYeHUBAMb PA3MeEPbI PeabHbIX 00BLEKMO8 OKPYHCAIOUe20 MUPA.
Ilpeobpaszosanusn
Hcmopusa mamemamuru

o [loHumams Mamemamuxy KaKk cmpo2o0 Op2aHu308aHHYI0 CUCTNEMY HAYYHbIX 3HAHULL
8 uacmHocmu 81adems npedCmasieHuAMU 00 aAKCUOMAMUYECKOM NOCMPOEHUU 2eoMempuu U
NePBUUHBIMU NPEOCMABIEHUAMU O HEeBKIUOOBbIX 2EOMEMPUSX,

®  paccmampusamv MamemMamurxy 8 KOHMeKCme UCMOpUU pa3eumus YusuIu3ayuu u
ucmopuu passumus HayKu, NOHUMAams poib Mamemamuxu 6 passumuu Poccuu.
Memoovt mamemamuxu



L4 Braoemv snanusmu o PAa3TU4YHbIX Memooax 000CHO8aHUS U ONpOBEPIHCEHUA
mamemamudecKux ymeepofcdeHuﬁ u camocmosamenbio npumMensims ux,

Ilo utoram 8 kjacca

0a30BbIl YPOBEHb PE3YNIbTATOB «BBITYCKHUK HAYYUTCS»
JUYHOCMHYIE:

1) (dopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CHOCOOHOCTH O0YYaroIUXCs K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBALIMU K
00y4YEeHHIO ¥ TO3HAHHIO, BEIOOPY NaybHEHIIero o0pa3oBanusi Ha 0a3e OPUCHTHPOBKH B MHpPE
npodeccuii. u  mpodeccHOHANBHBIX  MPEANOYTCHH,  OCO3HAHHOMY  IOCTPOCHHUIO
WH/IMBUIYAIbHOW 00pa30BaTEIbHON TPACKTOPUU C YYETOM YCTOHYMBBIX MO3HABATEIBHBIX

HUHTEPECOB;

2) dbopmupoBanue I[EJIOCTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

3) dbopMupoBaHHEe KOMMYHHUKATHMBHOW  KOMIETEHTHOCTH B  OOIIEHUH U

COTPYAHMYECTBE CO CBEPCTHUKAMH, CTaplIMMH H MJIAAIIMMU B  00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, Y4eOHO- UCCIIeI0BATENIbCKON, TBOPUECKON U APYTUX BUIAX ACSITEINb-
HOCTH;

4) YMEHHE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIH B YCTHOM U MUChMEHHOU
peyu, MOHUMATh CMBICI IIOCTAaBIEHHOW 3aJa4yM, BBICTPAMBATh apTryMEHTAIMIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI;

5) KPUTHUYHOCTb MBILUIEHUS, YMEHHME paclo3HaBaTh JIOTMUECKH HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

6) KpEaTUBHOCTh MBILIUICHUS, WHUILIMATUBA, HAaXOJYUBOCTh, AKTUBHOCTH IIpU
pEIIEHNN TEOMETPUYECKHUX 3a/1a4;

7) YMEHHME KOHTPOJIMPOBATh MpPOLECC U pe3ynbTaT y4yeOHON MaTeMaTH4yecKou
JESTEIILHOCTH;

8) CIIOCOOHOCTh K 3MOLMOHAJIbHOMY BOCIPHUSTHIO MaTeMaTHYECKUX OOBEKTOB,

3a/1a4, PELICHNUN, PacCyKICHUH;

Memanpeomemuule:

1) ymeHHe camMOCTOSITENHbHO TUIAHUPOBATH AlbTEPHATUBHBIE MYTH JTOCTIKEHUS LeJeH,
OCO3HAaHHO BHIOMpaTh Hanbonee IPDEKTUBHBIE CMOCOOBI  PEIICHHS y4EeOHBIX W
MO3HABATENBHBIX 33J[a4;yMEHHE OCYIIECTBISATH KOHTPOIb IO pe3yabTaTy M IO CHOCO0Y
I[CﬁCTBHS[ I1a YPpOBHC IMMPOMU3BOJIbHOI'O BHUMAHUA 1 BHOCUTH H€O6XOI[I/IMBIC KOPPCKTHUBBI;

2) YMEHHE aJIeKBaTHO OIEHUBATh MPABWIBHOCTh WJIM OLUIMOOYHOCTH BBIMTOIHEHUS
yaeOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYTHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;
3) OCO3HAHHOE BJAJCHHE JIOTMUECKUMHU JCHCTBUSMU OIpPEACIICHUS MOHITHH,

0000111eHNS, YCTAaHOBJICHHS aHAJIOTUH, KIacCU(UKAIIMU Ha OCHOBE CAMOCTOATEIILHOTO BRIOOpA
OCHOBAHUHU M KPUTEPUEB, YCTAHOBIIECHHS POJIOBUIOBBIX CBSI3EH;

4) YMEHHUE YCTAaHABJIMBATh NMPUYHMHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH JIOTHUECKOE
paccyxeHue, yMOo3akiItoueHne (MHIyKTUBHOE, 1€ yKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

5) YMEHHUE CO3/1aBaTh, MPUMEHATh M TPEOOPa30OBBIBATH 3HAKOBO- CHMBOJIMYECKHE
CpeZCTBAa, MOAEIH U CXEMBI /ISl PELIeHUs] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

6) YMEHHE  OpraHU30BbBIBaTh  y4yeOHOE  COTPYJHHYECTBO UM  COBMECTHYIO
NeSITebHOCTh C YYUTENEM M CBEPCTHUKAMH: ONpPENeNsTh LETH, pachpeaessaTh (yHKUUU U
pPOJIM YYaCTHHKOB, OOIIHEe CIOCOOBI paboThl; yMeHHE paboTaTh B TPYIINE: HAXOIUThH oOIee
peleHre M pasperath KOH(GIUKTH Ha OCHOBE COTJIACOBAHMWS MO3ULMI M y4éTa HMHTEPECOB,;
ciymath naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

7) (dopmHpoBaHUE U pa3BUTHE y4eOHOM 1 00IENOIb30BATEIbCKOW KOMIIETEHTHOCTH
B 00JacTH MCHOJIb30BaHUSA HH(POpPMA- ITMOHHO-KOMMYHUKAHHOHHBIX TexHomorud (MKT-
KOMIIETEHT- HOCTH);



8) NepBOHAYAIIbHBIC MIPEJCTABICHUS 00 UIESIX U O METOoJax MaTeMaTHKH Kak 00

YHHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOACIUPOBAHUS SBJICHUN u
IIPOLIECCOB;

9) YMEHHE BUIETh MAaTEMaTHUECKYIO 3a7auyy B KOHTEKCTE npo0sIeMHOM
CUTYallH B APYTUX JTUCHUIUIMHAX, B OKPYXKAIOIIEH )KU3HU;

10) YMEHHE HaXOJUTh B PA3IMYHBIX UCTOUYHHUKAX HMH(DOpPMALHNIO, HEOOXOAUMYIO IS

peleHnsT MaTeMaTHYeCKuX MpoOjeM, W MPEACTaBIATh €€ B MOHATHON (opme; MpUHUMATH
pelleHre B yCIOBHSIX HEMOTHOW U U30BITOUHOM, TOUHOM U BEPOSITHOCTHOM MH(OPMALIUK;

11) yYMEHUE IIOHMMATh M MCIIOJb30BaTh MAaTEMaTUYECKHE CPEICTBA HAIJIAJHOCTH
(pUCYHKH, YEpTEXKH, CXEMBI U JIp.) JUIsl WJUTFOCTPALlUU, HHTEPIPETAlluH, apryMEHTAIIHH;
12) yYMEHHUE BBIIBUTATh TUIIOTE3bl NPU PELICHUH Y4YeOHBIX 3a7ad ¥ TOHUMATb

H€O6XOI[I/IMOCTI> HX IIPOBEPKH;

13) YMEHHE MPUMEHITh WHIYKTUBHBIE M JEAYKTUBHBIE CIIOCOOBI PaCCYXIACHUIA,
BUJICTh PA3JIMYHBIC CTPATETUH PEIICHUS 3a/1ay,

14) MNOHUMAaHUE CYHITHOCTH aJITOPUTMUYECKUX MPEAIUCAHUN U YMEHHUE JEHCTBOBATH
B COOTBETCTBHUU C IIPEIJIOKEHHBIM aJITOPUTMOM;

15) YMEHHE CaMOCTOSITENILHO CTaBUTh II€JIM, BHIOMPATh U CO3[1aBaTh aJTOPUTMBI AJIs
pelIeHns y9eOHBIX MATEMAaTHICCKUX MPOOIIEM;

16) YMEHUE IUIAaHUPOBAaTh M OCYIIECTBIATH JEATEIbHOCTh, HAMNPABICHHYIO Ha

PEIICHUC 3aaa4 UCCIICA0BATCIIbCKOI'O XapaKTEpa,

npeomemmule.

1) oBnaneHue 6a30BbIM NOHATUWHBIM aIapaToM IO OCHOBHBIM pa3jieiaM COACepPKaHUS;
MPEJICTABICHHE 00 OCHOBHBIX HM3y4aeMBIX MOHATHIX (YHCIIO, TeoMeTpudeckas (urypa) Kak
BAKHEUILIMX MAaTEMaTUYECKHX MOJIENAX, MO3BOJISIONIMX OINHUCHIBATH M HU3Yy4aTh pPEaJIbHbIC
MIPOIIECCHI U SIBJICHNS,

2) ymenue paboTaTh C TEOMETPUYECKHM TEKCTOM (aHAIU3MpOBaTh, W3BIIEKAThH
HE0OXoauMyI0 HWH(OpPMAIKI0), TOYHO W TPAMOTHO BBIpAXaTh CBOM MBICIM B YCTHOW H
MUCbMEHHOW peYd C TPUMEHEHHEM MaTeMaTH4YeCKO TEPMUHOJOTMM U CHMBOJIMKH,
WCIIOJIB30BaTh PA3MYHbIC S3BIKM MAaTEMaTHUKH, MPOBOIUTH KIACCU(DHUKAIMU, JOTUYECKUE
000CHOBaHHUS, JOKa3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUM;

3) omnazeHUe HAaBBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYUCICHUH;

4) OBIAJEHUE TEOMETPUUECKUM S3BIKOM, YMEHHE HCIOIb30BaTh €ro JUisl OMUCAHUs
MPEAMETOB  OKPYXAIOIIEr0 MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJCTABICHUN W
M300pa3uTeIbHBIX YMEHUH, MPUOOPETEHNE HAaBBIKOB T€OMETPUUECKHIX MTOCTPOCHHIA;

5) yCcBOEHHE CHUCTEMAaTHYECKHX 3HAHUHM O IUIOCKUX (UTYypax W UX CBOMCTBAX, a TaK¥Ke
Ha HArjJsiHOM YpOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJlaX, YMEHHE MPUMEHATH
CHUCTEMAaTUYECKHE 3HAHUS O HUX JIJISl PEIICHUS T€OMETPUUECKHUX U MTPAKTUUECKHUX 3a/1a4;

6) yMeHUE U3MEPAThH JIUHBI OTPE3KOB, BEIMUUHBI YIIJIOB, HCIOIh30BATh (OPMYIIBI IS
HaXO0XKJICHUS IEPUMETPOB, IUIOIIA/IeH U 00bEMOB reOMETpUUIECKUX (PUTyp;

7) yMEHHE NMPUMEHSTh U3YUYCHHbIC TIOHITHS, PE3YyIbTaThl, METO/bI IJIsl PEIICHUs 3a7a4
MPaKTUYECKOTO XapakKTepa M 3aJad U3 CMEXKHBIX JUCIHUIUIMH C HCIOJb30BAaHUEM TMPHU
HEO0OXOIUMOCTH CIIPABOYHBIX MATEPHANIOB, KATBKYJISATOPA, KOMITBIOTEPA.

I'eomerpuueckue Gpurypsl

e  OmnepupoBaTb Ha 0a30BOM ypOBHE HOHSATUSIMH F€OMETPHUECKUX PUryp;

e U3BJIEKaThb MH(OpPMALMIO O TEOMETpUYECKUX (urypax, MpenCcTaBICHHYI0 Ha
YyepTekax B SBHOM BUJIE;

® [pPUMEHATHh Ui pEIHICHUs 33734 TIeoMeTpuYecKkue (axkThl, €CIU YCIOBUS HX
NpUMEHEHHUS 3aJ1aHbl B IBHOU (hopme;

e pemiaTh 33JaYd Ha HAXOXKJICHHE TEOMETPUUYECKMX BEJIUYMH IO oOpaslaM Win
QJITOPUTMaM.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeJIMETOB:



®  ICIIOJIb30BAaTh CBOWMCTBA T€OMETPUUYECKUX (PUTYp IS pPEIIeHUs THIOBBIX 3ajad,
BO3HMKAIOIIKX B CUTYALUAX [IOBCEIHEBHOM KU3HU, 3314 IIPAKTUYECKOT0 COAEPIKAHMS.
OTHomeHust

e OmnepupoBarb Ha 0a30BOM YpOBHE MOHSATHAMUIICPICHANKYIAP, HAKIOHHAS,
IIPOCKIHUA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  JCIOJIb30BaThb OTHOIUCHMS Ul PEUICHUS IPOCTEHINMX 3a7a4, BO3HHUKAIOIIHUX B
peanbHOU KU3HU.
HN3mepeHusi M BBIYUCICHHUS

e nOpuMeHATh (OpMyJBl THEpUMeETpa, IUIOMAAM KOIJa BCE JaHHBIE HMEIOTCA B
YCIIOBHY;

e npumeHsTh Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUUYECKHUE COOTHOIICHUS ISt
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IIOIAZAEH B MPOCTEUILINX CIydasiX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYIUX NMPeIMETOB:

® BBHYHCIATH IUIOMAAW B MPOCTEUIINX CIydasX, NPHUMEHATH QOPMYIbl B
MPOCTEUIINX CUTYAlUSIX B TOBCETHEBHOM KU3HHU.
I'eomeTprueckue nocTpoeHnst

e M300paxkaTh THIOBBIC IUIOCKKE (PUTYPBI U (PUTYPHI B POCTPAHCTBE OT PYKH U C
IIOMOILBI0 HHCTPYMEHTOB.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBINOJHATH NPOCTEHIINE TOCTPOCHHUS HAa MECTHOCTH, HEOOXOIMMBIE B PeajbHOMN
JKU3HU.
HcTopust MaTeMaTnKH

e  OnuchIBaTh OTJEJIbHBIE BBIJAIOUINECS PE3YbTAThl, MOJIYYEHHBIE B XOJ€ Pa3BUTHUS
MAaTeMaTUKHU KaK HAyKH;

e 3HaTh NpPUMEpPbl MAaTEMAaTUYECKUX OTKPBITUM M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccum.

[ ]

Homﬂmm BO3MOINCHOCHIb HAYYUIMbCA

I'eomerpnueckue Gpurypsl

e Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3gleKamb,  UHMEPNPemuposamv U  nNpeobpazosvleamsb  UHGOpMAYUO O
2eomempuieckux ueypax, npeocmasienHyIo Ha 4epmexcax,

®  NpuMeHAmMb 2eomMempuyecKkue axmvl O0nA peuwleHus 3a0ay, 6 MmMOM Hucie,
NPeononazaruux HecCKOJIbKO Wa208 peueHus;

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CEOUCMEA U NPUSHAKU (Dueyp;

®  00KA3bIBAMb 2eOMEeMPUIecKUe YMBEPIHCOCHUsL,

®  grademv CMAHOAPMHOU Kldccugpurayueli n10CKux Gueyp (1emuipéxy2oibHuKos).
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX MPEIMETOB:

®  UCNONL306AMb  CEOUCMBA  2eOMEempUYecKux @ueyp O0asa  pewleHus  3anad
MPAKTHUIECKOTO XapaKTepa U 3aJ1a4 U3 CMEKHBIX JIUCIIUATIIHH.
OTHowIeHNs

o  Onepuposamv NOHAMUAMU: HAKIOHHAS, NPOEKyus, noooodue ¢ueyp, nodooOHble
Guzypwi, n000OHBIE Mpey2OoIbHUKU,

®  npumenamv meopemy Daneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NPU
peutenuu 3a0a4;

®  Xapakmepuzosamv 63AUMHOE DACHOJIONCEHUe NPAMOU U OKPYHCHOCMU, O08VX
OKPYHCHOCMELL.
B noBceHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOWEHUS OJIA pelieHUs 3a0a, 603HUKAIOWUX 8 PEeATIbHOU HCUSHU.



HN3mepenust u BHIYUCIEHUS

e  Onepuposamv npedcmasieHusMU 0 ONuHe, NIOWAOU, 00bEME KAK BeNUYUHAMU.
Ipumenamo meopemy Ilughazopa, popmyner nrowaou, 06véma npu peulenuu MHO20ULA20BbIX
3a0au, 6 KOMOpbIX He 6ce OaHHble NPeoCmasiienvbl 5A6HO, A MpedOVIOm  GblYUCIeHUl,
onepuposams 06o/1ee WUPOKUM KOAUYECMBOM (OPMYL ONUHBL, NIOWAOU, 00BEMA, BLIUUCTAMD
xapaxkmepucmuky KomoOuHayuil gueyp (OKpysicHOCmell) BblYUCAAMb PACCMOSIHUS MeNCOy
Queypamu, npumensms mpucoHomempuyeckue Gopmyavl 01 GbIYUCIEHUL 8 OO0Jlee CILONCHBIX
CYUanx, npoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIEHHOCMU

®  1POBOOUMb NPOCMblE BLIYUCTICHUS HA 00BEMHBIX MeNax,

o popmyruposams 3a0ayu HA GbIYUCIEHUE OTUH, NIOWAOEL U Peams UXx.
B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npumeHAmMb DOPMYIbL NPU BLINUCIEHUAX 8 CMENCHLIX YUeOHbIX NnpeoMemax, 6
oKpydIcarouieli OeucmeumenbHOCm.
I'eoMeTpuyecKkHe MOCTPOEHUS

o [306pasicamv ceomempuueckue Gueypbl NnO MeKCmogomMy U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECILONCHBIX CVUASX,
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GBINOJHAMb NpOCcMeluiue NOCMPOeHUss HA MECIMHOCIU, HeoOXo0uMbvle 8 PealbHOU
HCUBHU,

®  OyeHusamv pasmepuvl peairbHbIX 00BLEKMOE OKPYICAIOUe20 MUPQ.
IIpeoOpazoBanus

e cmpoums ¢hucypy, no0OOHYIO OAHHOL, NOJIBL308AMbCSA CEOUCMBAMU NOO0OUSA Ol
000cHO8aHUsA c80liCcME puyp,
B noBce1HeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  NpUMEHAMb CBOLUCMEA OBUNCEHULl U NPUMEHAMb No00Oue 011 NOCMPOeHUll U
BbIYUCTICHULL.
HcTopusi MaTeMaTHKHU

o Xapaxmepuzosamu 6K1A0 8bI0AIOWUXCA MAMEMATUKO8 8 PA3sUmMue Mamemamuxy
U UHBLX HAYYHBIX obnacmell;

®  NOHUMAMb PONb Mamemamuxu 6 pazsumuu Poccuu.
MeTtoabl MaTEMATHKH

o Jcnonw3ys u3yyeHHvle MemoObl, NPOBOOUMb O0O0KA3AMENbCMBO, BbINOJHAMb
onposepaicenue;

®  guLIOUpamMb U3YYEHHbIE MEMOObl U UX KOMOUHAYUU OISl peuletus MamemMamudecKux
3a0au;

®  UCNONBL308AMb Mamemamuyeckue 3HAHUsA OJisl ONUCAHUSL 3AKOHOMEPHOCmel 6
OKpyHrcaroufeti 0eticmeumenbHOCmu U NPOU38e0eHUsIX UCKYCCMEa,

ITo utoram 9 kaacca

JUYHOCMHbLE:

1) ¢opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH O0YYaIONIUXCsl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K
00y4YeHMIO M TMO3HAHUIO, BHIOOPY AajbHeWIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpE
npopeccuif. M HOPOPECCHOHANBHBIX  MPEINOYTEHUH,  OCO3HAHHOMY  IOCTPOCHMIO
UH/IMBUIYAIbHOW 00pa30BaTeNbHON TPACKTOPUHU € YUYETOM YCTOWYHMBBIX IT03HABATEIbHBIX
HUHTEPECOB;

2) ¢dopmupoBanue LIEJIOCTHOTO MHUPOBO33pEHUs, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON PAKTUKH;



3) dbopMupoBaHHEe KOMMYHUKATHMBHOW  KOMIETEHTHOCTH B  OOIIEHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMM, CTapIIMMU M MJQAINIMMU B 00pa3oBaTesbHOI,
OOLIECTBEHHO I0JIE3HOM, Y4EOHO- UCCIIEI0BATENbCKON, TBOPUECKON U APYTUX BUJAX AESTEIb-
HOCTH;

4) YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBICIU B YCTHOM U MMCbMEHHOM
peur, MOHMMATh CMBICI ITOCTaBJICHHOM 3aJayd, BBICTpPAWBaThb APryMEHTAIUIO, IPUBOJHTH
MIPUMEPBI U KOHTPIIPUMEDBI;

5) KPUTHUYHOCTh MBILIUICHUS, YMEHHE paclo3HaBaTh JIOTMUECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

6) KpEaTUBHOCTh MBIIUICHUS, WHULMATUBA, HAXOAYHUBOCTb, AKTUBHOCTH IpPHU
PEIICHUU T€OMErPUUECKUX 3a/1a4;

7) YMEHHE KOHTPOJMPOBATh MPOLECC U pe3ynbTaT y4yeOHON MaTeMaTH4yecKou
JIeSATEIbHOCTH;

8) CIOCOOHOCTh K 3MOIIMOHATBHOMY BOCIPHUSITUIO MaTEeMaTHUYEeCKUX OOBEKTOB,

3a/1a4, PELICHUM, PacCyKICHNN;

Memanpeomemuole:

1) yMeHHEe camMOCTOSITENIbHO TUIAHUPOBATH ALTEPHATUBHBIC IYTH JTOCTIDKEHUS IICJICH,
OCO3HAHHO BBIOMpaTh HambOojee OS(YPEKTUBHBIE CIMOCOOBI  pelIeHUs  YY4EOHBIX H
MO3HABATENBHBIX 3aJa4;yMEHUE OCYIIECTBIIATH KOHTPOJIb IO PE3YyJIbTaTy M IO CHocoly
JICHCTBUS T1a YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIUMbIC KOPPEKTHBBI;

2) YMCHHUEC aJICKBATHO OLCHUBATHL IMPABUJIBHOCTL WA OIIMOOYHOCTEH BBIIIOIHEHUS
yueOHoil 3a1auu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHbIE BO3MOYKHOCTH €€ peIIeHus;
3) OCO3HAaHHOE BJAJCHUE JIOTMYECKMMU JEHUCTBUAMM OIIPEICIICHUS IOHATHUH,

0000111eHus1, yCTAaHOBJIECHUS aHAJIOTUH, KJIaccu(UKALMU HAa OCHOBE CaMOCTOSITEIBLHOIO BEIOOpa
OCHOBaHUM U KPUTEPHUEB, YCTAHOBJIEHUS POJOBUIOBBIX CBSI3EH;

4) YMEHHME YCTAHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH JIOTMYECKOE
paccyxaeHHe, yMO3aK/IIoueHue (MHIyKTUBHOE, AETyKTUBHOE U MO0 aHAJIOTHH) U BBIBOJIBI;

5) YMEHHUE CO03/1aBaTh, MPUMEHATh U MPEOOpPa30BbIBATh 3HAKOBO- CHMBOJIMYECKHE
CPEJICTBA, MOJIEJIN U CXEMBI JUIsl pelIeHUs yUeOHBIX U M03HABATEIbHBIX 33/1a4;

6) YMEHUE  OpraHM30BbIBaTH  y4eOHOE  COTPYJHHUYECTBO M  COBMECTHYIO
JESITEIbBHOCTh C YYMTEJIEM U CBEPCTHUKAMHU: OINPEACNATH LIeNU, pacnpeaeisiTh (YHKIMH U
pOJIM YYaCTHHKOB, 00IIMe crnocoObl paboThl; yMeHHe paboTaTh B IpylIie: HaXOJUTh oOlee
pelieHre U paspemarbh KOH(QIMKTH Ha OCHOBE COTJIACOBAHMSI MO3ULMN M y4éTa MHTEPECOB;
CIIylaTh NapTHEPA; (HOpMYIUPOBATh, AprYMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHE;

7) (dbopMupOBaHUE U pa3BUTHE YU€OHOU U OOLIENOIB30BATENLCKON KOMIIETEHTHOCTH
B 00JIacCTH HCIIOJB30BaHMUs HH(pOpMa- LMOHHO-KOMMYHUKAaHHOHHBIX TexHonoruii (MKT-
KOMIIETEHT- HOCTH);

8) NepBOHAYAJIbHBIE MPEJCTAaBICHUS 00 HIesIX U O METOJax MaTeMaTHKU Kak 00
YHHUBEPCATbHOM $I3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJECIUPOBAHMUS SIBJICHUN U MPOIIECCOB;

9) yMEHHUE BUAETh MaTEMAaTHUYECKYIO 33aJ]auy B KOHTEKCTE MIPOOJIEMHON CUTYalllH B
JIPYTUX AUCLUUILIMHAX, B OKPYKaIOLIEeH JKU3HH;

10) YMEHHUE HAaXOAMUTh B PA3IMYHBIX UCTOUHUKAX MH(POPMAIUIO, HEOOXOAUMYIO IS
peleHusT MaTeMaTUYeCKUX MpoOieM, U TMpeACTaBlsATh €€ B MOHATHOM (opme; MpUHUMATDH
pellIeHNe B YCIOBUAX HEMOIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(pOpMAIINK;

11) YMEHHE IOHMMAaTh M MCIOJIb30BaTh MAaT€MAaTHYECKHE CpPEJCTBA HaIIHOCTH
(PUCYHKH, YEPTEXHU, CXEMBI U Jp.) JUIS WILTIOCTPALIIH, HHTEPIPETALINH, apTyMEHTAIUH;

12) YMEHHUE BBIIBUIaTh TMIIOTE3bl IPU pPELICHMHM Y4YeOHBIX 3ajady U IOHUMATh
HE00XO0IMMOCTh MX MPOBEPKHU;

13) yYMEHHUE TPHUMEHATh WHIYKTUBHBIE M JCAYKTUBHBIE CIOCOOBI PacCyXIEHUH,
BUJICTh PA3JIMYHBIC CTPATETUN PELICHMS 3a1a4;

14) [IOHUMaHUE CYLUIHOCTH aJITOPUTMUYECKUX NPEAIUCAHUN U YMEHUE JEHCTBOBATD

B COOTBETCTBUU C IPEAJIOKCHHBIM aJITOPUTMOM;
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15) YMEHHE CaMOCTOATENbHO CTaBUTH II€NM, BHIOUpPATH U CO3/1aBaTh
QITOPUTMBI JUI PELIEHUs yUYEeOHbIX MaTeMaTHUECKUX IPoOIeM;

16) yYMEHUE IUIAHUPOBATH U OCYLIECTBIATH ACSATEIbHOCTD, HaIIpaBJICHHYIO Ha
peLIeHHE 3a7a4 UCCIIEN0BATEIbCKOTO XapaKkTepa,

npeomemmule.

1) oBnazeHue 6a30BbIM NOHATUWHBIM aIapaToM IO OCHOBHBIM pa3jieiaM COAepKaHUS;
npezcTaBieHre 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (YUCIIO, TeoMeTpudeckas (urypa) kKak
BOXHEHIINX MaTeMAaTUYECKUX MOJENSIX, MO3BOJSIONIMX OIUCHIBATH M H3y4yaTh peajbHbIe
IIPOLIECCHI U SIBJICHUS;

2) ymenue paboTaTb C TEOMETPUYECKHM TEKCTOM (aHaluW3UpOBaTh, HU3BIIEKATD
HE00X0uMYI0 HH(GOpPMAIMIO), TOYHO U TPAMOTHO BBIPAKAaTh CBOM MBICIH B YCTHOH U
MUCbMEHHOW pe4yd C MPUMEHEHHEM MAaTeMaTUYeCKOM TEPMUHOJIOTMH U CHUMBOJIMKH,
UCIIOJIb30BaTh PA3JIMYHbIE S3bIKM MaTEMaTUKH, IMPOBOJUTH KiIaccU(UKAIMM, JIOTHYECKHUE
000CHOBaHHUS, JOKa3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUM;

3) omnajaeHue HaBbIKAMU YCTHBIX, TUCbMEHHbBIX, HHCTPYMEHTAJIbHBIX BHIYMCICHU;

4) oBIaJeHUE TEOMETPUYECKUM SI3BIKOM, YMEHHE HCIIOJIb30BAaTh €ro JJs OMHCAHUA
IPEIMETOB  OKPYXKAIOLEr0 MHpa, pa3BUTUE IPOCTPAHCTBEHHBIX IPEACTABICHUN WU
M300pa3uTeIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUUECKHUX MTOCTPOCHHIA;

5) ycCBOEHHE CHCTEMaTHYECKUX 3HaHWM O IIOCKUX (QUrypax M UX CBOMCTBAX, a TAKKe
HA HarJsJHOM YPOBHE — O TMPOCTEHMIIUX MPOCTPAHCTBEHHBIX TeJlaX, YMEHUE MPUMEHSThH
CUCTEMATUYECKUE 3HAHUS O HUX JUUISl PELIEHHs] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

6) yMeHHue U3MEPAThH JJIUHBI OTPE3KOB, BEIMUUHBI YIJIOB, UCHOIb30BaTh (POPMYJIIbI IS
HaXOXKJCHUS IEPUMETPOB, TUIOMIAACH 1 00bEMOB T€OMETPHUECKUX DUTYD;

7) yMeHHUE NMPUMEHSTh U3yYCHHbIC TOHATHUSA, PE3YNIbTAaThl, METOBI JAJI PEIICHUS 3a7a4
MPAKTUYECKOIO XapakTepa W 3aJad M3 CMEXHBIX JUCHUIUIMH C MCIOJb30BAaHUEM MpU
HEOO0XO/IMMOCTH CIIPAaBOYHBIX MaTEpPHAIOB, KAJIbKYJIATOPa, KOMIIBIOTEPA.

Harasignas reomerpust
BeinmyckHUK HayduTCs:

1. e« pacno3HaBaTh pa3BEPTKH KyOa, MPSMOYIOJBHOTO Mapayjiesenumesa, MpaBuIbHON
NUpaMU/Ibl, WINHAPA U KOHYCAa;

* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJbHOTO Mapajlieienunea;

3. eompenenars MO JUHEHHBIM pa3MepaMm pa3BEPTKH (UTYpHI JIMHEHHbBIE pa3Mepsl
camoit GuUrypsl 1 Ha000POT;

4. e BBIYUCIATH 0OBEM NMPSAMOYTOJIBHOIO Napajiesenune/a.

Buinycknux nonyuum 603mMoicHOCHb:

1. e uayuumsca eviuuciaimov 00bEMBI NPOCMPAHCMBEHHBIX 2€0Mempudeckux @ueyp,
COCMABNIEHHBIX U3 NPAMOY20NIbHBIX NAPANIEIeNnUneoos,

2. *yenybumev u paszéums HPeOCMAGIeHUs. O NPOCMPAHCINEEHHBIX 2e0MeMmpUiecKux
Queypax;

3. * Hayyumvcsa NPUMEHAMb NOHAMUE PA36EPMKU Ol BbINOIHEHUSA NPAKMUYECKUX
pacuémos.

I'eomerpuueckue Gurypsl

BbInyckHHMK Hay4uHuTCS:

1. + monb30BaThCs SI3BIKOM T€OMETPHHU JUIS OMHCAHUS MPEAMETOB OKPYXKAIOIIEro MUpa 1
UX B3aUMHOTO PacMOJIOKEHHUS;

2. * pacro3HaBaTh U M300pa)xkaTh Ha YepTeXax M PUCYHKAX reoMeTpuuecKue QpUrypsl u
WX KOH(UTypaIuu;

3. ¢ HaXOIUTh 3HAYCHHUS JUIMH JIMHEHHBIX OJJIEMEHTOB (UIYp M HMX OTHOIICHUS,
rpaaycHyro mepy yriaoB ot 0° po 180°, mpumeHsis omnpenesieHus, CBOMCTBA U
MpU3HAKK (GUTYp M HMX DJIEMEHTOB, OTHOIIEHUS (uryp (CUMMETpHH, TOBOPOT,
NapajuIeNIbHbIN IEPEHOC);

4. e+onepupoBaTb C HaYaJlbHBIMM TOHATUSAMU TPUTOHOMETPUU U  BBINOJHATH
3JIEMEHTapHbIE ONepaluy Haja QyHKIHUIMHU YITIOB;

N
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5. epemars 3a7ayd Ha JOKa3aTeIbCTBO, ONMHUPASCh HAa M3YyUYEHHBIE CBOMCTBA (PUryp H
OTHOILICHUI MEXy HUIMH U IPAMEHSS N3YYCHHBIE METO/BI 1I0Ka3aTEIbCTB;
6. e pemars NpocTeIre MIAaHUMETPUYECKHIE 3a]]a4l B IIPOCTPAHCTBE.
Buinyckuux nonyuum 603mMo4cHOCMb.
1. < npuobpecmu onvim npumenenus anceopPaUEcKo20 U MPUSOHOMEMPULECKO20
annapama u uoeu 08UICEHUs. NPU PeUeHUU 2e0MeMPUIecKUx 3a0ay;
I'eomeTpnueckune purypsi
e  OnepupoBaTb Ha 0a30BOM YPOBHE IOHATUSIMH F€OMETPHUUECKUX Guryp;
e u3BICKaThb HHPOPMALMIO O TEOMETPUUYECKUX (Urypax, HIpeACTAaBICHHYIO Ha
yeprexkax B SBHOM BUJC;,
® [pPUMEHSTH U PpEHICHUs 3aJa4 TIeoMeTpUYecKue (axkThl, €CIH YCIOBUS HX
NpUMEHEHHUS 3a1aHbl B IBHOU (hopme;
e pemaTh 33JaYd HA HAXOXKJICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpa3laM HIn
aJIrOpUTMaM.
B noBceiHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:
®  UCNOJb30BaTh CBOICTBa reOMETPUYECKHX (UIyp Ul pEIICHUs TUIIOBBIX 3a/ad,
BO3HUKAIOIIKX B CUTyallUsX [TOBCEIHEBHOM JKU3HM, 3a/1a4 IPAKTUYECKOTO CONEPIKAHNU.
HN3mepenus u BbIYMCICHUS
® [pUMEHATh (OPMYIIbl IUIOIAAM MOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHUKOB IpU
BBIUMCJICHUSIX, KOTJ1a BCE IaHHBIE UMEIOTCS B YCIIOBUU;
e  0a30Bble TPUTOHOMETPUUECKUE COOTHOIIECHUS 1JIsl BBIUMCIICHUS JJIMH, PACCTOSHUM,
IIonaed B IPOCTEUIINX CIIydasiX.
B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:
®  BBIYNCIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CUTyalMsX, IUIOLIAIU B
OPOCTEHIINX CIIydasiX, NMPUMEHATh (GOpPMYJBl B MPOCTEHIIMX CUTYalMsX B IOBCEIHEBHOM
YKU3HU.
I'eomeTpryeckue nocTpoeHus
e I3o0paxkaTh TUIIOBBIE IUIOCKUE (PUTYpHl U (PUIYphl B MPOCTPAHCTBE OT PYKH U C
MOMOIIbI0 HHCTPYMEHTOB.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:
®  BBIIOJHATH MPOCTEHIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBbIE B peanbHOU
YKU3HU.
I'eomeTrpnueckne npeodpazoBaHust
e  Crpouth QUrypy, CHMMETPUUHYIO JaHHOW (PUTrype OTHOCUTEIBLHO OCH U TOUKH.
B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:
®  DPAacHo3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
®  pacrno3HaBaTb CHMMETPHUUYHbIE (PUTYpBI B OKPYKAIOLIEM MHpE.
BexkTopbl M KOOPAUHATHI HA MJIOCKOCTH
e OnepupoBaTb Ha 0a30BOM YypOBHE MOHATUSAMH BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA HA YNCII0,KOOpAUHATHI Ha MIJIOCKOCTH;
e onpenensaTb MNPUOMMKEHHO KOOPAWHATHI TOYKM MO €€ M300pakeHUo Ha
KOOPAWHATHOW INIOCKOCTH.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:
®  CIIOJIB30BAaTh BEKTOPbl JJSl pEHIeHHs] MPOCTEHIIMX 3a7ad Ha OIpelesieHne
CKOPOCTH OTHOCHUTEIBHOTO ABUKECHHUS.
Hcropust MaTeMaTHKHU
e  OnuceiBaTh OTJENIBHBIC BBIJAIONINECS PE3YIbTATHI, MOJIYYCHHBIE B XOA€ Pa3BUTHSA
MaTEMaTHKHU KaK HAayKH;
e 3HaTb MNpPUMEPHl MaTEMaTHUYECKUX OTKPBITUM M HMX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;
e IIOHMMAaTh POJIb MATEMATHUKH B pa3BuTUu Poccun.
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Yuenuk nonyuum 603M04CHOCHb HAYHYUMBCS

I'eomeTpuyeckue Gpurypsl

o  Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3GIEeKAMb,  UHMEPNPEeMmuposams U  Npeobpaszoevieams  uHGopmayuo o
2eomempuieckux ueypax, npeocmasienHyo Ha Yepmeicax,

®  npuMeHAmMb 2eomempuyeckue paxmvl 01a peuwleHus 3a0ay, 6 MmMOM Hucie,
NPeOnonazaruux HeCKOJIbKO Wa208 peueHus;

*  Jopmyruposams 6 NPOCMEUUUX CILYYAAX CEOUCMEA U NPUSHAKU (pueyp,

®  00KA3bIBAMb 2eOMeMmpPUiecKue YmeepHcOeHUs,

®  grademv CMAHOAPMHOU KldcCuuKkayuel NIOCKUX Gueyp (mpeyeoibHuKo8 u
YUemulpEXY20bHUKOB).
B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  UCNONL306AMb  CEOUCMBA  2eOMEeMpUYecKUx @ueyp Ona  peuleHus  3aaad
MPAKTUYECKOTO XapaKTepa ! 3aJ1a4 U3 CMEKHBIX JUCIIUATLINH.
OTHomeHnst

o  Onepuposamv nousmusimu: nooobue ¢ueyp, nodobHvie @ueypsl, NOOOOHBIE
mpey2obHUKU,

®  npumensmv meopemy Daneca u meopemy 0 HPONOPYUOHATILHLIX OMPE3KAX NPU
peutenuu 3a0ay;
B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  UCNONL308AMb OMHOWEHUSL OJISL PEUEHUS 340U, BO3ZHUKAIOWUX 8 PealbHOU HCUZHU.
N3mepennsi u BbIYHCIEHHS

®  1POBOOUMDb NPOCMblE BLIYUCTIEHUS HA 00BEMHBIX MeNax,

o popmyruposams 3a0ayu HA GblYUCTEHUE OJIUH, NAOWadel U 00BEMOB U Peulamy Ux.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  1POBOOUMD BLIYUCTIEHUS HA MECTHOCMU,

®  npumeHAmMb DOPMYIbL NPU BLIYUCIEHUAX 8 CMENCHLIX YUeOHbIX NnpeoMemax, 6
OKpYdHcaroufeli 0eucmeumenbHOCmu.
I'eomeTpruyeckue nocTpoeHus

o I300padsicamv ceomempuyeckue @ueypbl HO MEKCMOBOMY U  CUMBOILHOMY
ONUCAHUIO;

®  CB0D0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECLONCHBIX CVUASX,

®  GLINOAHAMbL NOCMPOCHU. MPEY2OJbHUKOS, HNPUMEHIMb OMOeIbHble Memoobl
ROCMPOEHUL YUPKYJIeM U TUHEUKOU U NPO8OOUMb NpoCcmetiuue UCCIe008AHUS YUCLA PeULeHUT,

®  u300padcame munosvie NIOCKUe @ueypbl U 0OvbeMHble meld ¢ NOMOUbIO
APOCMeUuux KOMNbIOMEPHbIX UHCIPYMEHMOS.
B noBceHeBHOI ;KM3HU M NPU U3YYEHHH JPYTUX MPEAMETOB:

®  BLINOAHAMb NpOCMeuuue NOCMPOeHUs HA MECIMHOCMU, He0OX00UMble 8 PealbHOU
JHICU3HU,

®  OYeHUBAMb PazmMepbvl PeasbHbIX 0O0BLEKMO8 OKPYHCAIOUe20 MUpQ.
IIpeoOpa3oBanus

o  Onepuposamv noHamuem OBUICEHUs U NPeoOPA308anusi nooodus, 61adems
npuémamu noCmpoeHus: gueyp ¢ UCNOIb308AHUEM OBUNCEHUU U NPeodpazosanuil noooous,
NPUMEHAMb NOJYYEHHble 3HAHUS U ONbIM NOCMPOCHUU 8 CMENCHbIX NPEOMemax U 6 peaibHbiX
CUMYaYUsAxX OKpysHcaouje2o mupa,

o cmpoumbsb Gueypy, no00OHYIO OAHHOU, NOIL30BAMBCA CEOUCMBAMU NOO0OUS 0I5
000CHOBaHUSL CBOUCME hucyp;

®  NpUMEHAMb CBOUCMEA OBUICEHUN O]l NPOBedeHUs NPOCMelux 000CHO8aHUI
ceoticma guzyp.
B noBceHeBHOI1 ;KH3HH M MPU U3YYEeHUH APYTUX NPEAMETOB:
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®  NpUMEHAMb CBOUCMEA OBUNCEHUL U NPUMEHAMb No0oOue 01 NOCMPOeHUll U
8bIYUCTEHULL.
BeKkTopbl M KOOPIMHATHI HA MJIOCKOCTH

e Onepuposamb NOHAMUAMU BEKMOp, CYMMA, PA3ZHOCMb 8EKMOPO8, NPOU3BeoeHuUe
8eKMOpAa HA YUCIO, V2Ol MexcOy BeKmoOpamu, CKAIApHoe Npouzeedenue 6eKmopos,
KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL BEKMOPA,

®  GLINOAHAMb OelCMEUs HAO GeKMOPAMU (CLOdHCEeHUe, GblYUMAHUe, YMHOJNCEHUe HA
YUCO0), BLIYUCIAMb CKANAPHOE NpousgedeHue, onpeoeiiamsv 8 NPOCMeNUx Cayudaax 2o
MedHCOY BeKMOPAMU, BbINOIHAMb DA3IONCEHUE BEKMOpa HA COCMAsIsowue, NPUMEHIMb
NOJYYeHHble 3HAHUA 6 (u3uKe, NONL30BAMBCA QOPMYNOU BbIYUCTIEHUS DACCMOAHUSL MEHCOY
MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUs (ueyp 0I5l peueHus: 3a0ad;

®  NPUMEHAMb BEKMOPbL U KOOPOUHAMbL OJisl PeuleHUs 2eoMempudecKux 3a0ay Ha
sblulUCIeHUe ONUH, V2l08.
B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  UCNONB308aMb NOHAMUSL 6EKMOPOG U KOOPOUHAM OJi peueHus 3a0ay no gusuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman.
HcTopust MaTeMaTuKH

*  Xapakmepuzoeamv 6K1AO 8blOAIOWUXCA MAMEMAMUKO8 8 PA3GUMUe MAmemMamuKu
U UHBIX HAYYHBIX 0Oaacmell;

®  NOHUMAMb PONb Mamemamuku 6 pazgumuu Poccuu.
MeToabl MATEMATHKH

o /lcnonv3ys usyueHHvle Memoobl, HPOBOOUMb OOKA3AMENbCMBO,  BbINOIHANMb
onpogepoicerue;

®  guLIOUpamMb U3YYEHHbIE MEMOObl U UX KOMOUHAYUU OISl peuleHus MamemMamudyecKux
3a0au,

Il COHEP2)KAHUE KYPCA
Conep:xanue 7 kiacc

I'eomerpnyeckue Gurypsl

@Durypsl B reoMeTpMU U B OKPY:KaloLeM Mupe

['eomerpuueckast ¢urypa. PopmMupoBaHHE NPEACTABICHUH O MeETAaNpeIMETHOM MOHATHH
«purypany.

Touka, TUHUSA, OTPE3OK, MpsMas, JIyd, JJOMaHasl, IUIOCKOCTh, YroJl, OMCCEKTpUca yria, BUAbI
YTJIOB.

MHOroyroJbHUKH

Tpeyronbauku. Bricota, Menuana, Ouccektpuca. PaBHOOeIpeHHBIH TpPEYroJbHUK, €ro
CBOMCTBA W IIpU3HAKU. PaBHOCTOpOHHUM TpeyronbHUK. IIpsAMOYroibHBIN, OCTPOYTOJIBHBIM,
TYHOYTOJIbHBIN TPEYrOJbHHUKHU. BHEIHME yriibl TpeyroibHUuKa. HepaBeHCTBO TpeyronbHUKA.
OTHowIeHNs

PagencrBo Qpuryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IprU3HaKN paBEeHCTBA TPEYTOJIBHUKOB.

IHapanieJbHOCTH NPAMBIX

[Tpu3Haku M cBOMCTBA MapauIeNbHbBIX NPAMBIX. Akcuoma napainenvhocmu Eexauoa. Teopema
Daneca.

ITepnenauKyasipHbIC NPSIMbIE

[Ipamoit  yron. Ilepnenmukynsap k mnpsmol. Haknonnas, mnpoekuusi. CepeIuHHBIN
NEPIEHIUKYISAP K oTpe3Ky. Ceoticmea u npusHaku nepneHOuKyIApHOCMU.

N3mepenusi 1 BbIYHCICHHUA

Beanuunsl

[Toustue Benmuuuubl. [nuna. M3Mepenue mmmnHbl. EnuHUIBI M3MepeHus IiuHbL. BenuunnHa
yria. I'pagycHas mepa yria.
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HN3mepeHus u BbIYMCICHUS

NHCTpyMEeHTBI JJI1 U3MEPEHUM W IOCTPOCHMM; W3MEPEHUE W BBIYHUCIEHUE YIJIOB, JUIMH
(paccTosiHUM).

Paccrosinus

PaccrosiHne mexny Toukamu. PaccTossHEE OT TOUKM 10 TIPSIMOM.

I'eomeTprueckue nocrpoeHunst

['eomeTpryecKue MOCTPOSHUS JJIsl WILTIOCTPAIIMH CBOMCTB T€OMETPpUIECKUX (uryp.
NHCTpyMEHTHI J11 MOCTPOEHUM: IUPKYIb, JIMHEHKA, YroJbHUK. [Ipocmetiuiue nocmpoeHus
YUpKyiem U JUHEUKOU: NocmpoeHue OUCCeKmpucsl yeid, NeprneHOuKyIapa K Npsamou, yeud,
PABHO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MpeMm CMOPOHAM, O8YM CHOPOHAM U Vely MeHcoy HUMU,
CMopoHe U 08yM NPULEAHCAUUM K Hell YeTaM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

DJ1eMeHTBhI JIOTUKH.

Onpenenenne. YTBepxkaeHus. AKCHOMBI U TeopeMmbl. JlokazarenbcTBO. JloKa3aTenbCTBO OT
npotuBHOTro. Teopema, oOpatHas fanHoU. [Ipumep u KOHTpIIpUMeEp.

HcTopusa MaTeMaTUKH

Om semnedenuss k eceomempuu. Ilughazop u eco wkona. @anec «Hauanay Esxnuda. JI Diinep,
H.1.Jlobauesckuu.

Conep:kanue 8 kiaace

I'eomerpuuyeckue purypsi

@Durypsl B reoMeTpHU U B OKPY:Kal0leM MUpe

CpoiictBa Ouccektpuchl yrna. CepeauHHBIA MEPHEHAMKYISIp W  €ro  CBOICTBa.
MHOroyrojapHUKH.

OceBass cummeTpus reoMeTpuueckux ¢uryp. LleHTpanbHas cUMMETpHUS TEOMETPUUYECKHX
duryp.

MHOroyroJbHuKH

MHOroyroiapHHK, €ro 9JJIEMEHTBl W €ro CBOWCTBAa. Pacro3HaBaHME  HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BuinyKibie u HegulnyKibvle MHO20Y20NbHUKU.

Cpenusist TMHUS TPEYrOJIbHUKA.

YetblpexyronpHuku. [lapannenorpamm, pomM0O, MNpSAMOYTOJBHHK, KBapaT, Tpamermus,
paBHOOeapenHass  Tpameuus. CBoWcTBa W TPU3HAKKM — THapajienorpamMma, pomoa,
MPSIMOYTOJIbHHUKA, KBaJIpaTa.

OKpyKHOCTBb, KPyT

OKpyXHOCTB, KPYT, UX JIIEMEHTHI U CBOMCTBA; IIEHTPAJIbHBIE U BIIMCaHHBIC YTIIbl. KacarenpHas
U ceKywas K OKPYXHOCTH, Ux ceoticmeéa. BrnucaHHble M ONUCAHHBIE OKPYKHOCTH s
TPEYTOJIbHUKOB, Yemuvlpexy20ibHUKOS.

OTHomeHust

IHapanieJbHOCTH NPAMBIX

Teopema Daneca. /lenenue ompesxka 8 0GHHOM OMHOUEHUU.

Ilooooue

Ilooobue. Ilponopyuonanvuvie ompesku, nooodue ¢ueyp. I[lo0odHbIe mMpeyeorbHUKU.
Ipusnaxu noooous.

B3anmMHoe pacnosio:keHue psiMOl U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus u BLIYMCIEHUS

Beanunnbl

[TonsiTie o muomanu TUIOCKOW (UTYpPHI M €€ CBoWcTBaxX. M3mepeHnue turomaaei. EauHUITBI
MU3MEPEHHUS TUIOIIAIN.

HN3mepeHusi M BIYUCICHHUS

TpuronomeTrpuyeckue GyHKIIMH OCTPOTO yIiia B MPSMOYTOJILHOM TPEYTOJIbHUKE. Bhruucienue
3JIEMEHTOB TPEYTrOJIBHUKOB C  HCIOJIb30BAHMEM TPUTOHOMETPUYECKUX COOTHOLICHUH.
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@opmynbl TUIOMIANA TPEYroJbHHUKA, MapajijieiorpaMMa U €ro 4acTHBIX BUAOB. CpaBHEHUE H
BBIYHCIICHHE TUTomIanel. Teopema [Tudaropa.

HUcTopus MaTeMaTUKH

Ilompebrocmo 6 uppayuonanvhvix yuciax. Ilxona Iugpacopa

3onomoe ceuenue. Apxumeo. Ilnamon u Apucmomens. Ponb poccutickux y4eHvlx 6 pa3zeumuu
mamemamuxu: JI. Oinep. H.U. Jlobauesckuii, I1JI.Yebvuues, C. Kosanesckas, A.H.
Konmoeopos. @anec.

Conep:kanue 9 kiaace

I'eomeTpuueckue purypni

I'eomeTpnueckue Gurypol B npocTpaHcTBe (00beMHbIE TeJa)

Mmnozcoepannuxk u e2o snemenmul. Haseanus MHO202pAHHUKO8 C PA3SHLIM NOJLOJNCEHUEM U
Konuwecmeom epareti. 1lepBudHbIe NPEACTABIECHUS O NMUPAMUJIE, MapallIelieuIeae, IpusMe,
cdepe, mape, HUIMHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIINX CBONCTBAX.

HN3mepeHus u BbIYMCIEHUS

HN3mepeHus U BbIYMCICHUS

DopMyIbl JUTMHBI OKPYKHOCTHU U TUIOMAMU Kpyra. [IpaBuibHbIe MHOTOYTOJIBHUKH.
OKpyXHOCTb, OITMCAHHAS OKOJIO NMPABWJIBHOIO MHOTOYTOJIbHUKA M BITUCAHHAS B HETO.
Beanunnbl

[IpencraBienne 06 oObeMe W ero cpoiicTBax. M3mepenune oObema. EnuHHIBI M3MepeHUs
00BEMOB.

I'eomeTpnueckne npeodpazoBaHus

IIpeodpa3zoBanus

[Tonsitre mpeobpazoBanus. [IpencraBieHne o MeTarpeIMETHOM ITOHSATHU «ITPEOOPA30BAHHE).
JABuxeHnust

OceBas U LIEHTpaIbHAsI CHMMETPUS, NO8OPON U NAPANLENbHbIU NEPEHOC.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTe BekTOpa, MACMCTBHS HaJA BEKTOpaMHU, HCIOIb30BaHHE BEKTOPOB B (DU3HKE,
pasnodceHue 6eKmopa Ha cocmasuaouue, CKauapHoe npousgedenue. Teopema cumnycos.
Teopema kocunycos.

Koopannartsi

OCHOBHBIE TOHATHUS, KOOPOUHAMbBI B8eKMOpA, paccmosanue mexicoy mouxamu. Koopounamer
cepeounsbl ompesKa.

Ilpumenernue 6exkmopog u KOOpOUHaAm 05 peueHuss NPOCMeNUUx 2eoMempuyecKux 3a0ay.
HcTopusa MmaTeMaTHUKH

llossnenue memooa KoopouHam, no380NANULE20 NEPEBOOUNb 2eomMempuieckue 00beKmol Ha
a3vlk aneeopwl. llossnenue epagurxos ynxyuil. P. Jlexapm, I1. @epma. [Ipumepvr paziuumsix
cucmem KOOpOuHam.

Hcmopusa  yucna n. I'eomempusa u uckyccmeo. [Ieomempuueckue 3aKOHOMEPHOCMU
okpyacaroujeco mupa. Apxumeo, Illnamon, Apucmomerns.

Mamemamuxa 6 pazeumuu Poccuu: [lemp |, wkona mamemamuyeckux u HagUeayKux Hayk,
passumue poccutickozo ¢noma, A.H. Kpwvinos.

IlepeyeHb KOHTPOJIBHBIX padoT

7 kjaacc - 54, 8 kiaace - 54y, 9 kjacc - 4 q,
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KonTponbhas padora Nel
KoHnTtponbHas padora Ne2
KonTtponbsHas padora Ne3
KoHnTtponbHas padora Ned
KontponbsHas padota Ne5

KonTponbnas padora Nel
KoHntposbHas padora Ne2
KoHntposnbHas padora Ne3
KoHntposnbHas padora Ned
KontponbHas pabota Ne5

KonTponbhas padota Nel
KontposnbHas padora Ne2
KontposnbHas pabora Ne3
KoHntposnbHas padora Ned
KontposnbHas pabota Ne5

HanpagJ/ieHusi POEKTHOM J1eSITeJIbHOCTH 00y4aI0IIHUXCS

7 Kjaace

8 kiace

9 kiaacce

o  Om 3emnedenus K
2eomempu.

o [lughacop u eco

wKona.

Danec.

«Hauanay» Eexauoa.

JI Diinep.

H U .Jlobauesckuil.

o Queypul 6 2ceomempuu u

OKpYJHCarouiem mupe.

e (OceBas U LIEHTpaJIbHAA

CUMMETpPUS
reOMETPUUYECKUX QUTYP.

o [llkona Ilughacopa.
o [lompebnocmo 6

uppayuoOHalbHblX YUCTAX.

e  3onomoe ceuenue.

e Ponv Poccuiickux yuenvix

8 pazsumuu
mamemamuxu: JI. Diinep,
H.U.Jlobauesckuii,
I11.JI.Yebvrues, C.
Kosanesckas,
A.H.Konmozcopos.

o Mamemamuxa 8 pazeumuu
Poccuu: Ilemp 1, wxona
Mamemamuyeckux u
HABUSAYKUX HAYK, pa3gumue
poccuiickoeo groma,
A.H.Kpuvinos.

e P. Jlekxapm, II. Depma.

o [Ipumepvl paznuunvlx
cucmem KoopouHam

o [lossnenue memooa
KoopouHam,
N0360.1410Uje20
nepegooums
eeomempuieckue
00bEKMblL HA A3bIK
aneeopul.

e [Mcmopus yucna r.

e Apxumeo, [lnamon,
Apucmomens.

e [eomempus u
UCKYCCMEBO.

o [eomempuueckue
3aKOHOMepHOCmU
OKpyHCaloujeco Mupa.

TEMATHNYECKOE INTAHUPOBAHUE
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7 xnacc

Paznen Kon- | Tems! Ko | OcHoBHBIE BU/IBI JEATENBHOCTH 00y4aromuxcs (Ha OcHOB-HbIE
BO J- | ypOBHE YHUBEPCAIbHbBIX YUeOHBIX JACHCTBUM) HarpaB-JeHUs
4aco BO BOCIIATA-
B qac TEJIbHON

OB JeSATEIb-HOCTH

HavanbHbie 10 Hcmopua mamemamuxu OOBACHATD, UTO TAKOE OTPE3OK, JIy4, YTOJI, KaKue 1,46

reoMeTpu4yecKue Om 3emnedenus k ceomempuu. «Hauanay (buUrypsl Ha3bIBalOTCS PABHBIMU, KaK CPAaBHUBAIOTCS U

CBe/IeHHs Eesxnuoa. U3MEPSIIOTCSA OTPE3KH U YIJIbL, UTO TAKOE rpaayc u

3 rpajyCHas Mepa yIJja, Kako! yroJyl Ha3blBaeTCs
E (Duzypbl 6 2eomempuu u 6 OKpycarouiem mupe IpsAMBbIM, TYIIbIM, OCTPBIM, paSBépHYTLIM, YTO TaKO€
. = o 3 | cepenarHa OTpe3Ka M OMCCEKTPHCA yIiia, KAKUE YTIIbI
= = puueckas purypa. opmuposanue Ha3bIBAIOTCI CMEXKHBIMUA U KAKUE BEPTUKATIbHBIMU;
§ E TIPE/ICTABIICHHUI O METANPEIMETHOM ITOHATHH (dbopMynupoBaTh 1 00OCHOBBIBATh YTBEPXKJIEHUS O
g = «purypay. Touka, IMHHSA, OTPE3OK, IPAMAs, CBOMCTBaX CMEKHBIX M BEPTUKAJIBHBIX YIJIOB; 00bsIC-
E-n o] ; Jy4, JJoMaHasd, IJIOCKOCTb, YIoJl, 6I/ICCGKTpI/IC3 HSITh, KAKHE NPSIMBIE HA3BIBAKOTCS
S & & yria, BUAbI yITIOB. NEePIeHIUKYIAPHBIMU: (POPMYITHPOBATH U
SES 000CHOBBIBaTh YTBEPKJIEHHUE O CBOMCTBE JIBYX
~ & MPSIMBIX, IEPICHIANKYISIPHBIX K TPEThbEW; H300paxarh
6 Paccmosanus 2 |m pacrno3HaBaTh yKa3aHHbIE IPOCTEUIINE PUTYpPHI Ha
; Paccrosinue Mmexay Toukamu. PaccrosiHue ot yepTexkax; peniaTh 3aJa4M, CBA3aHHLIC C 9 TUMHU
GE TOYKH JIO IPAMOIA. npocTeimumMu purypamu
g Benuuunwi
E ITonsarue BenuuuHsl. [{nuna. 3mepenue IIuHBL. 2
) Enuuuniel nsmepenns JivHbl. Bennuuna yria.
: I'panycHas mepa yria.
= H3zmepenun u eviuucnenusn
% WHCTpyMEHTBI U1l U3BMEPEHUN U IIOCTPOCHUN; 2
z WU3MEPEHHE U BBIYUCIIEHUE YIJIOB, UIMH
~ (paccrosiHuit).
o E 1 | Ilepnenouxynapnoie npamoie 1
SE =
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[Ipsamoii yrou. [lepnenauKyasipHbIe IPsSMBbIE.
Konrponsnas padora Ne 1

TpeyrojbHIKH. 17 Mmnozoyzonvruku OOBACHATD, Kakas (pUrypa Ha3bIBaCTCs 2,5,7
— TPEYroJbHUKOM, YTO TAKOE BEPIINHBI, CTOPOHBI, YIIIbI
v o =y 6 | TpeyronbpHHKH. CaoiicTBa paBHBIX .
S F oo > 6 | ¥ mepuMeTp TPEYroJibHUKa, KAaKOW TPEyroJbHHK
552 TPEYTrOJIbHUKOB. [Mpuznaxu paBeHCTBa -
S a2 = Ha3bIBACTCS] PABHOOCAPCHHBIM M KaKOM
~ = o & 2 TPEYrOJILHUKOB.
PaBHOCTOPOHHHM, KaKHe€ TPEYTOJbHUKH Ha3bIBAFOTCS
Ilepnenouxynsaprvie npamoie paBHBIMU; U300paKaTh U paclo3HaBaTh HA YepTExKax
< 4 .

4 TleprienanKymsp K npsimoit. Hakmonmas, TPEYrOJIbHUKHU U UX 3JIEMEHTHI; (POPMYJIUPOBATh U
npoexis. Ceoticmea u npusHaxi JIOKa3bIBaTh TEOPEMBI O MIPU3HAKAX PABCHCTBA
nepnenduxyisprocmu. BeicoTa, MeHana, TPEYrOJIbHUKOB; O6L}ICHSITB',. 4TO Ha3BIBACTCS

= OucceKkTpuca. PaBHOGEIPEHHBII TPEyroIbHUK, €r0 TICPHCHANKYJIIPOM, HPOBCACHHBIM U3 JAHHOM TOHKH K

E CBOICTBA U MPU3HAKU. PaBHOCTOPOHHMIT JIAHHOH MPAMOH; GopMyMpoBaTh 1 HPKaSHBaH’

= TpeyronbHUK. [IpAMOYrobHEIA, 0CTPOYTOJIbHBIIA, TeOpeMy O NEPHEHMKYIAPE K IPAMOI; 0OBACHATS,

S TYNOYTONbHbIH TPEYrOTbHUKH. BHEIHIE yris: KaKHe OTPE3KH HA3bIBAIOTCS MEHAHO, ouccekTpucoi
S TpeyronbHuKa. HepaBeHCTBO TPEYroNbHUKA. 1 BBICOTON TPEYTOJIbHHUKA, ?OpMyﬂHpOBaTI’ 1

JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX PABHOOEIPEHHOTO
T'eomempuueckue nocmpoerusi .
7 | TPEYrOJbHHKa; PEIIaTh 3a/1a H, CBA3AHHBIE C

- -, Feoﬁ’leTqueCKHe TIOCTPOCHIA NI MILTIOCTpAllH MIPU3HAKAMHU PaBEHCTBA TPEYTrOJbHUKOB U CBOWCTBAMH

= CBOIHCTB reOMETPUYECKHX duryp. PaBHOGEIPEHHOTO TPEYTOIBHHUKA; (HOPMYTHPOBATH

2 HHCTPyMeHTH AT HHOCTP(ZGHHH‘ LMpKYJIb, OIpe/IeTICHNE OKPYKHOCTH; OOBSCHSTD, UTO TAKOE

J THEHiKa, YTONbHHK. pocmeumue6nocmpoeﬁuﬂ HEHTP, PANYC, XOP/IA H IMAMETP OKPYKHOCTH;

E YUPKYTIEM U TUHELKOIL: NOCMPOCHUE OUCCeRmPUCt. peIIaTh MPOCTEHIIIHe 3a/[a4H HA TOCTPOCHHE

z 30’ 2nd, NEPReHOUKYIAPA K NPAMOU, yead, pacHo20 (OCTpOEHHeE yIiIa, PABHOTO JAHHOMY, OCTPOEHHUE

= AHHOMY. OMCCEKTPUCHI yIIIa, TOCTPOCHUE MEPTIICHTUKYISPHBIX

= KonTtponsHas padota Ne 2 ’

= i MPSIMBIX, IOCTPOEHHUE CEPEIMHBI OTpE3Ka) U Ooee

2 CJIOJKHBIC 33]1a4H, UCTIOJIb3YIOIINE YKa3aHHbBIE TPO-

P) o )

= CTEHIIINE; COMOCTABIIATH MOJYUYCHHBII PE3YJIbTAT C

[s2}

= YCIIOBHEM 3aJ1a4H; aHAJTM3HUPOBATH BO3MOXHBIE CITy4an
IMapannenbHbie 13 Tapannenvnocmo npsamvix dopMynupoBaTh ompeeneHne napaurensHex | 3,6,8
npsiMble 10 | mpsMBIX; OOBSCHATH C TOMOIIBID PHUCYHKA, KaKUe

IIpu3Haky ¥ CBOMCTBA NAapaJIEIbHBIX MPSMBIX.
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Hctopu
Marema
THKH

OTtHollle
a

HUA

10

Axcuoma napannenrvnocmu Eexnuoa.
H.U. Jlobauesckuii.

JIeMEeHTHI JJOTHKHU

Jloka3aTenbcTBO OT IPOTUBHOTO. Teopema,
oOpartHas jaHHo. ITpumep u KoHTprpuMeEp.
Kontponowsnas padora Ne 3

yIiibl, 00pa30BaHHBIE NPU NEPECEUEHUH JIBYX MPSAMBIX
CEKyLIEeH, Ha3bIBAIOTCSI HAKPECT

JeKAIIMMHU, Kakue OJHOCTOPOHHUMHM M Kakue
COOTBETCTBEHHBIMH; (OPMYIHUPOBATh U JOKa3bIBATh
TEOpPEMbI, BbIpAXKAIOLUE MPU3HAKK HapajjIeIbHOCTH
JIBYX IPSIMBIX; OOBSICHSTD,

YTO TAKOE aKCUOMbI T€OMETPUHU U KaKUe aKCUOMBI YK€
UCIIOJIb30BATMCh  paHee; (OpPMYJIUPOBATH AKCHOMY
napajyieNIbHBIX TMPSMBIX U BBIBOJAUThH CIEICTBUS U3
He€; (opMyaHpOBaTh M JOKa3bIBaTh TEOPEMBI O
CBOWMCTBaX  HapajyIeNIbHBIX  MpPSMbBIX, OOpaTHbIE
TeopeMaM O MPU3HAKaxX NapaieIbHOCTH, CBA3AHHBIX C
HAKpECT JIeKALIUMH, COOTBETCTBEHHBIMH M OJHOCTO-
POHHUMHU yIjaMH, B CBSI3M C 3TUM OOBSACHATH, YTO
TAKOE€ YCJIOBHME M 3aKIIOYEHUE TEOpPEMbl, Kakas
TeopeMa Ha3bIBaeTCS OOpATHON 10 OTHOIICHHIO K
JAHHOI TeopeMe; OOBACHATb, B UEM 3aKII0YAETCs
METOJ JI0Ka3aTeabCTBa oT IIPOTUBHOTO:
(dbopMynupoBaTh U JOKA3bIBaTh TEOPEMBI 00 yriax c
COOTBETCTBEHHO IapajuIeIbHBIMU U
NEePIEeHIUKYISPHBIMU CTOPOHAMU; MIPUBOJIUTH
IPUMEPBl HMCIOJB30BaHUS H3TOTO METOAA; pEIaTh
3aJaud  Ha  BBIYUCIIEHUE,  JIOKA3aTelIbCTBO U
IIOCTPOEHHE, CBSA3AHHBIE C NAPAJIICIBHBIMU NIPSIMBIMH

CooTHOIIEHUS
MeKI1y CTOPOHAMM
U yriiaMu
TPEYrojibHUKa

18

Paccmoanusn
T'eomempuueckue nocmpoenus

Cymma yriioB TpeyronbHuka COOTHOIIEHNE
MEXJly CTOPOHAMH U YIJIaMHU TPEyroJibHUKA.

18

DopMyIMpOBaTh U I0KA3bIBATh TEOPEMY O CyMME
YIJIOB TPEYrojbHUKA U €€ CIECTBHE O BHEIIHEM YIJIe
TPEYroJIbHUKA; MPOBOAMUTH KIacCU(UKAIIUIO
TPEYTroJIbHUKOB 10 yriaMm; GopMyIupoBaTh U

1,4,6
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I/I3MepeHeHI/lﬂ U BBIYUCJICHUA

18

HepaBeHCTBO TpeyronbHHKA.

Konrponpaas pabora Ne 4 IIpsmoyroibHbIE
TPEYroJdbHUKH, MX CBOICTBA M  MPU3HAKU
paBeHCTBa. PaccTossHME OT TOYKM 1O MPSMOIlL.
PaccTosnue Mexay napajuieIbHBIMU MPSMBIMU.
ITocTpoeHue TpeyrojibHUKa 1O TPEM BJIEMEHTAM.
Ilocmpoenue Mpey2oNbHUKO8 no mpem
CMOPOHAM, 08YM CIMOPOHAM U 2Ty MeHCOY HUMU,
CMOopoHe U 08yM NPULEAHCAUUM K Hell YeTLaM.
Pewenne 3anau

Kontponbnas padora Ne 5

JTIOKa3bIBaTh TEOPEMY O COOTHOILICHUSIX MEXKIY
CTOPOHAMHU U yIIaMU TPEYrojibHUKA (IPSIMOE U
oOpaTHOE yTBEp)KJIEHHUs1) U CIEACTBUS U3 HEE, TEOpEMY
0 HEpPaBEHCTBE TPEYroJbHUKA; ((OPMYITHPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOICTBAaX MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB (IIPSMOYTOJIbHBIA TPEYTOJIBHUK C
yriioM 30°, mpU3HAKK PAaBEHCTBA MPAMOYTOJIbHBIX
TPEYTOJIHHUKOB); POPMYITUPOBATEH ONPEACICHUS
pPaccTOSHUS OT TOUKH JI0 MIPSIMOMA, PACCTOSIHUS MEXKIY
napajvieIbHBIMHU PSIMBIMH; PEIIaTh 33a/1a4u Ha
BBIUHCJICHHE, JOKA3aTEeIbCTBO U MOCTPOCHHE,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXITY CTOPOHAMU U
yriaamMu TPEyroJlbHUKA U PACCTOSTHUEM MEXIY
napajuieIbHBIMU IPSIMBIMH, IPU HEOOXOAUMOCTH TPO-
BOJMTH IO XO/1y PEIICHUS JOTOTHUTEIbHbIC
MMOCTPOEHUS, COTIOCTABJISITH TOJYUEHHBIN PE3yJIbTAT C
YCIIOBUEM 3aJauH, B 337]auax Ha MOCTPOCHUE
HCCJIEIOBATh BO3MOXHBIE Cllydan

IHoBTOpEHME. 10 10 1,6,8
Penrenue 3agau
8 Kacc
Paznen KoanuecTBo TeMbl Koanu OcHoBHBIE BHABI eITEJILHOCTH OcHOBHEIE
4acosB €CTBO o0yyaromuxcs (Ha ypoBHe HanpagsJIeHUsT
4acoB YHHBEPCAIbHBIX Y4eOHBIX 1€l CTBUI) BOCNNUTATENBHON
LesiTeNbLHOCTN
I'maBa V. YUeThIpéxyrojibHUKHU 14 OOBACHATE, YTO TaKOE JIOMaHasl, 2,46
I'eomeTpuyu 14 MmnoeoyeonvHuku MHOT'OYTOJIbHUK, €T0 BEPILINHBI, CMEXHbBIE
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ecKue MHOroyronbHuK, €ro 12 CTOPOHBI, IMaroHau, n300paxxaTh U pac-
(purypsoi 3JIEMEHTHI U €ro CBOMCTBA. [I03HAaBaTh MHOTOYTOJIbHUKHU Ha YepTexkax;
BbInmyKiiblii 1 HEBBITYKJIBIH [I0Ka3bIBaTh 3JIEMEHTHl MHOI'OYTOJIbHUKA,
MHOrOYyrojbHUK. PacniosHaBanue €ro BHYTPEHHIOIO U BHEIIHIO 00J1aCTH;
HEKOTOPBIX MHOT'OYTI'OJIbHUKOB. (bopMyIHMpOBATH OIPEEIEHUE BBITYKIIOTO
[IpaBuiibHBIE MHOTOYTOJIBHUKH. MHOT'OYTOJIbHUKA; H300paxaTh 1
YetsipexyroabHuk. [lapamienorpamm, pacIio3HaBaTh BbIITYKJIbIE U HEBBIITYKIIbIE
€ro CBOWCTBA U Npu3HaKku. Tpaneuus. MHOTOYTOJIbHUKH; POPMYITUPOBATH U
PaBHOOeipeHHas Tpanenus. JIOKa3bIBaTh YTBEPXKIECHUS O CYMME YIJIOB
[IpssmoyronbHUK, poMO, KBaJpat, uxX BBIIYKJIOT'O MHOT'OYTOJIbHUKA U CYMME €r0
CBOWCTBA U IPU3HAKH. BHEIIIHUX YTJIOB; OOBSCHATh, KAKUE CTOPOHBI
(BepILIMHBI) YETHIPEXYTOIbHUKA Ha3bIBAKOTCS
Duzypel 6 ceomempuu u IPOTUBOIOJIOKHBIMU; (POPMYIUPOBATH
OKpYyJicaouiem mupe OIpeIeNIeHus apajlieorpaMma, TpanelyH,
OceBast U LIeHTpaJIbHas paBHOOEIPEHHON U MPSIMOYTOJIBHON
CHUMMETPHS TEOMETPHIECKUX DHTYP. 2 TpAIELHid, IPAMOYTOJIbHUKA, pOMOa,
Pemenue 3anau KontponbHas pabora KBaJpaTa; U300paxkaTh U pacro3HaBaTh ITH
Ne 1 YeThIPEXYTOJIbHUKH; (POPMYITHPOBATH U
JIOKa3bIBaTh YTBEPKJIEHUS 00 X CBOICTBaxX
U TMpU3HAKaX; pelarh 3ajau Ha
BBIUHCJIEHHE, JOKA3aTeIbCTBO U
IIOCTPOEHHUE, CBSA3AHHBIE C ’TUMH BUIaMU
YeThIPEXYTOJIbHUKOB; OOBSACHATh, KAaKHE JBE
TOYKH Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTEJIbHO MPSAMOI (TOUKH), B KAKOM
ciydae (urypa HazbIBaeTCs CHMMETPUYHOMN
OTHOCHUTEJIBHO MPSAMOI (TOUKH) U 4TO TaKOe
0Cb (LIEHTP) CUMMETPUU (PUTYPBI;
MPUBOJUTH IpUMeEpPHI GUTyp, 00Ia1aI0INUX
0CeBOI1 (LIEHTpaIbHOW) CUMMETpHE, a
TaK)Ke IPUMEPhl OCEBON U IIEHTPaTbHON
CUMMETPHHU B OKpY>Karoliel Hac 00CTaHOBKE
I'nmasa VI. Ilnomaae 14 OOBACHATD, KaK MPOU3BOIUTCS U3MEPECHHE 57,8

IJI0NIaZIel MHOTOYTOJIbHUKOB, KaKHe
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HN3mepeHus u BbIYMCIEHUSI
Hcropust MaTeMaTUKHU

14

Benuuunwi

14

[TonsATHE O TUIOLIAAM INIOCKOM
¢durypsl u ee cBoiicTBax. M3mepenue
momaned. EnuHuIbl n3MepeHust
mowmaay. Ilonstue miomanu
MHOroyrojpHuka. [lnmomann
npsiMoyrosibHuka, Ilnomanu
napajuiesiorpaMma, TpeyrojibHUKa U
Tpaneuuud. GopmMyIbl IIOATU
TpEeyrojbHHUKa, apajieorpaMMa u
€ro 4acTHbIXBUJ1I0B. CpaBHEHHE U
BbIMCIICHUE TUIoIanei. Teopema
[Tudaropa Pemenne 3anay.

LlIxona IMugaeopa.

Ilompebrnocms 6 uppayUuoOHaILHBIX
yucnax.

KonTtponbHas padora Ne 2

MHOTOYT'OJIbHUKU HA3bIBAIOTCS PaBHO-
BEJIMKMMHU ¥ KaKUe PaBHOCOCTAaBICHHBIMU;
(dbopMynupoBaTh OCHOBHBIE CBOMCTBA
TUIOINACH U BBIBOJUTH C UX MOMOILBIO
dbopMyIibI IIOMIAACH MPSAMOYTOIBHUKA,
napajiesiorpaMMa, TpeyroJIbHUKA,
Tpaneuuu; GopMyIupoBaTh U JOKA3bIBATh
TeopeMy 00 OTHOIICHUH IIIouIa e
TPEYroJbHUKOB, HIMEIOIINX 110 PABHOMY
yriry; GOpMYIHPOBATh M JOKAa3bIBATh
teopemy [Iudaropa u o6parnyro eii;
BBIBOAMTH (hopmyny ['epoHa [uts rommam
TpPEeYrojbHHUKa; pelaTh 3a1a4u Ha
BBIYUCIICHHUE U JIOKA3aTEeIIbCTBO, CBSI3aHHBIC
¢ dopMynamMu IUIOMIAIeH U TEOPEMOI
[Tugaropa

I'maBa VII. Ilogooubie

TPEeYIroJbHUKH

Tlooobue

19

OOBACHATH MOHSATHE MPOMOPLHUOHATBHOCTH
OTpEe3KOB; (OPMYIHPOBATH OIpPENETICHUS

1,3,4
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OTHOlIEHUA

10

IIponopyuonanvhvie ompesku,
nooodue gueyp. Iloooobnsie
mpeyeonvruxu. llpuznaxu noooobus.
CpenHsist IMHUS TPEYTOJIBHUKA.

Kontponbnas padora Ne 3
[Tpumenenue noodus K JoKa3a-
TEJIBCTBY TEOPEM H PEIICHUIO 3a/1a4

3onomoe ceuenue

10

HN3mepeHus 1 BbIYMCIEHUS
HcTopusi MaTeMaTUKHU

H3MepeHu}1 U 8blHUC/IEHUA

Tpuronometrpuyeckue GyHKIHH
OCTpPOrO yria B NpsIMOYT OJIbHOM
TpeyroyibHuKe. CHHYC, KOCUHYC U
TAHT€HC OCTPOro yrjia
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Brrauncinenne aiieMeHTOB
TPEYTroJIbHUKA C UCIIOJIb30BAHUEM
TPUTOHOMETPUUYECKUX
COOTHOIIICHHH.

KonrponsHas padora Ne 4

Ponv Poccuiickux yuenvix 6
pazeumuu mamemamuxu: JI. Junep,
H. 1 Jlobauesckuil, I1.J1. Yebviuies,
C. Kosanesckas, A.H.Koamozcopos.

NOJOOHBIX ~ TPEYroJbHUKOB  HU KO-
s dunmenta noxodbus; GopmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI; 00 OTHOIICHHUH
wiomaaed MOJOOHBIX TPEYrOJbLHUKOB, O
NpU3HAKAX TMONO0US TPEYroJbHUKOB, O
cpenHen JIMHUU TPEYrOJIbHUKA, 0
NEPECCUCHUN MeIuaH TpPEyrojbHHUKa, O
PONOPIMOHATBHBIX OTpe3Kax B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHSITD,
YTO TaKO€ METOJ IMojo0usi B 3agadax Ha
MOCTPOCHHE, W  TNPUBOJIUTH  IPUMEPHI
NPUMEHEHHS 3TOTO METO/a; OOBACHATH, KaK
MOJKHO HCIIOJIb30BaTh CBOMCTBA IMOJIO0OHBIX
TPEYTrOJbHUKOB B M3MEPUTEIBHBIX padoTax
Ha MECTHOCTH; OOBSCHATh, KaK BBECTH
MOHATHE TOA00Ws AN  TPOU3BOJBHBIX
buryp; QGopMynHupoBaTh ONpPEICICHHUS U

HIUTIOCTPUPOBATH IIOHATHUSA CHUHYCa,
KOCHHYCA U TaHT€HCa OCTPOTO yrJia mpsmMo-
YrOJBHOTO  TPEYTrOJbHHKA;  BBIBOAMTH

OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO
W 3HAYCHHs CHHYyca, KOCMHYCa M TaHTeHCa
s yrimoB 30°, 45°, 60°; pemats 3amaum,
CBS3aHHBIE C TOJO0MEM TPEYroJbHUKOB,
1A BBIYUCJIICHUA 3Ha‘IeHHI>i
TPUTOHOMETPHUYECKHIX byHKIUH
HCIIOJIB30BaTh KOMITBIOTEPHBIE IIPOrPaMMBI
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I'eomeTpuu
ecKHe

¢urypsi

I'masa VIII.
Okpy:KHOCTH

Okpyoichocmb, Kpye

OKpy>KHOCTb, KPYT, UX BJIEMEHTHI U
cBolicTBa. B3auMHoOe pacnosioxkeHune
OpsIMOM M OKPY)KHOCTH,  08)X
okpyschocmeti.  KacarenbHas u
cekywas K  OKPYXHOCTH, HX
CBOIICTBA.
LleHTpanbHbIe U BIUCAHHBIC YTJIbI
Uerpipe  3amedareNbHbIE  TOYKH
TpeyrojbHUKa. CBoiicTBO
ouccexktpuckl yria. CepeauHHBIN
MEPIECHIUKYISAP K OTPE3KY.
Brucannas 5 OITMCaHHAs
OKPYXHOCTH [UIsl TPEYTrOJIbHUKOB,
Yemuvlpexy201bHUK08, — NPABUTLHBIX
MHO20Y20/IbHUKOS.
Pemenue 3agau

KonTponbnas padora Ne 5

17

HccnenoBath  B3aMMHOE  PACHOJIOKEHHUE
OpsAMONl M OKPY)XHOCTH; (POpPMYIHPOBATH
ONpe/IeTICHUE KacaTeJIbHOU K OKPYKHOCTH;
(bopMyIHpOBATH U JOKA3bIBATH TEOPEMBIL: O
CBOMCTBE

KacaTeIbHOH, O MPHU3HAKe KacaTeNbHOU, 00
OTpE3KaxX KacaTeJIbHbIX, MPOBEIEHHBIX W3
OHOW TOYKM; (OPMYTUPOBATH MOHSATHS
LEHTPAJIbHOIO yIria M TPagyCHOM Mephl
OYyTH  OKpPYXXHOCTH; (OpMynupoBaTh W
JIOKa3bIBaThb TEOPEMBI: O BIIMCAHHOM YTIIE,
0 IIPOU3BEICHUN OTpE3KOB
nepeceKarIuxcs Xopa; GopMyIupoBaTh U
JIOKa3bIBaThb ~ TEOPEMBI,  CBA3aHHBIE C
3aMeyYaTeIbHbIMU TOYKAMH TPEYTrOJIbHUKA:
0 OuccekTpuce yria M, Kak CJIeICTBHE, O
nepeceyeHn OUCCEKTPUC TPEYroJIbHUKA; O
CEpEeIMHHOM MEPHEHAUKYISPE K OTPE3KY H,
KaK CJIEJICTBUE, 0 HepeceyeHnH
CEpEIUHHBIX NEPIIEHIUKYIISPOB K
CTOPOHAM TPEYToJIbHUKA; O IE€pEeceyeHUuu
BBICOT  TpPEYrojbHUKA;  (OpPMyIUPOBaATH
ONpeAeeHrus OKPY>KHOCTEH, BIUCAHHON B
MHOTOYIOJIbHUK W  ONUCaHHOW  OKOJIO

MHOTOYrOJbHUKA;  (QopMynupoBaTb U
JIOKa3bIBaTh TEOpPEMbI: 00 OKPY)KHOCTH,
BITMCAHHOU B TPEYTOJIbHUK; 00
OKPYXHOCTH, ONHMCAaHHOU OKOJIO
TPEYroJIbHUKA; O  CBOMCTBE  CTOPOH
ONMCAHHOTO YEThIPEXYTOJIbHUKA; 0
CBOICTBE YIJIOB BIIMCAHHOTO
YEeTBIPEXYTOJIbHUKA; pellaTh 3aJadd  Ha
BBIUHCIICHHE, JI0Ka3aTeJIbCTBO u

MOCTPOCHUC, CBA3AHHLIC C OKPYXHOCTBHIO,

2,6,7
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BIIMCAHHBIMU u OIMCAHHBIMU
TPEYTrOJIbHUKAMU M YEThIPEXYTOIbHUKAMU;
HCCJIEOBaTh CBOKMCTBA  KOH(HUTYypaIui,
CBSI3aHHBIX C OKPY)XKHOCTBIO, C IOMOIIBIO
KOMITHIOTEPHBIX TTPOTPAMM

IloBTOpenue. Pemenue 3aaau 4 | 1,4,8
9 kiacc
Pa3znen Coaep:xxanue marepuasia Koun-| XapakrepucTuka 0CHOBHBIX BH/IOB JAeAITEJIbHOCTH YYCHUKA OcHoOBHEIE
4eCTBO (Ha ypoBHe y4eOHBIX AelCTBHI) HanpaeJIeHUs
4acoB BOCHUTAaTENBHOMI
OesiTeJILHOCTH
I'masa IX. 6eKmMopbwl 8 @opMyJIHMPOBATH ONIPENEICHUS U NIUTFOCTPUPOBATH ITOHATHS 3,6,7
BekTopsl BEKTOpA, €ro JUIMHbI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;
[Tonstue BekTopa. PaBeHCTBO MOTHUBUPOBATH BBEJICHUE MOHATUI U IEUCTBUM, CB3aHHBIX C
BEKTOpOB. JleiicTBus Haj BEKTOPaMHU, COOTBETCTBYIOLIUMHU TPUMEPAMH, OTHOCSIIIUMUCS K
BekTopamu. Mcronp3oBanue 8 (U3UYECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHSTH BEKTOPHI U
g BEKTOPOB B (pusuke. CroxeHue u JIEMCTBUS HaJl HUMH NPU PEILIEHUH T€OMETPUUECKUX 3a7a4
= BBIYMTAaHUE BEKTOPOB.
E § YMHOKEHUE BEKTOPA HA YUCIIO.
= = Pa3znosxxeHnne BekTopa 1o 1ByM
= g HEKOJUTMHEapHbIM BEKTOpaM (Ha
S g COCTABJISIFOLIHE).
=z S Mamemamuxa 6 pazeumuu
E. § = Poccuu: Ilempl, wxona
< g g- mamemamuyeckux u Hasu2ayKux
2 8 5 HAYK, pazsumue poCcCutiCKo2o
@ == proma, A.H.Kpwinos.
I'nmasa X. Meroa koopauHar 10 | OOBSCHAITH W WIUTFOCTPHPOBATH TOHSTHS MPSIMOYTOJIBHON CH- 1,2,4
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KOOpOUHAmbl

OcHoBHbIe TOHATHS. KOOparHaThI

CTE€MbI KOOPJAMHAT, KOOPAUHAT TOUYKH U KOOPAUHAT BEKTOPA;
BBIBOJIUTH U MCIIOJIH30BATh NP PEIICHUH 33,124 (POPMYJIbI

0 BeKTOpa. PACCTOSTHIE MEIKITY 10 | koopauHAT cepeauHbI OTPE3Ka, AIHHbBI BEKTOPA, PacCTOAHHS
- TouKamit. KOOp/IMHATBI CepeauHbI MEXy ABYMS TOUKaMHU, YPABHEHUSI OKPYKHOCTH U TPSIMOM
§ orpeska.llpocreiimue 3aqauu B
2 KOOp/MHaTax. Y paBHEHUs
= OKPY>KHOCTH U IIPSIMOU.
: [TpuMeHeHne BEKTOPOB U
= KOOPJAWHAT MPH PEIICHUN
A HPOCTEUIINX T€OMETPUUECKUX
=
s < 3a/a9.
= = P. Jlexapm, II. @epma. [Ipumepol
§‘ z PA3IUUHbIX CUCTEM KOOPOUHAM
2 5 Tossnenue memooa koopounam,
= = N0360/110U4e20 Nepesooums
2 R
§' ; eeomempuieckue 00veKmvl Ha
2 = A3bIK aneeopbi.
L 9
M= Konrtponsnas pabora Ne 1
I'naBa XI. CooTHOILIEHHS MeKAY CTOPOHAMM M YIJIAMH 11 | ®opmynupoBaTh W WLTIOCTPUPOBATH OMNpEIeNeHHsl cuHyca, | 2,5,8
TpeyrojbHuka. CKajJsipHOe NPOU3BeIeHHE BEKTOPOB KOCHHYCa, TaHI'€Hca U KoTaHreHca yriioB oT 0 mo 180°; BeI-
6eKmMopul BOJUTH OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO U (hop-
3 MyJbl TpUBEAEHUS; (OPMYIUPOBAaTh M JOKa3bIBaThb TEOPEMBbI
- CuHyC, KOCHHYC, TAHT€HC yIia Y PHBEACHHA; (OpMY.THp a p
< 11 | cMHyCOB M KOCHHYCOB, IPHUMEHATh MX IpPH PEUIEHUH Tpe-
= TEOPEMBI CUHYCOB U KOCUHYCOB.
= 11 YTOJILHUKOB; OOBSCHATh, KAaK HCHOJb3YIOTCS TPUTOHOMETPH-
= Pemenne TpeyroyibHUKOB.
=3 yeckue (popMmysbl B U3MEPUTENBbHBIX pabOTax Ha MECTHOCTH;
2 CkansipHO€E MPOU3BENECHUE BEKTO-
g = (bopMyIMpOBaTh OIpENeNIeHUusT yrila MEXIy BEKTOpaMU U
= POB U €ro NpUMEHEHNE B
= g CKaJIIPHOTO TIPOU3BENIEHUS BEKTOPOB; BBIBOAUTH (HOPMYILY
- £ FEOMETPUUYECKUX 3a]adax.
2 % CKaJIIPHOTO TPOW3BEACHUS uepe3 KOOPAUHATHI BEKTOPOB;
g Pemenue 3ana4 GopMyupoBaTh ¥ 00OCHOBBIBATH YTBEPXKIECHU BOICTBax
S 5 pPMyJIUp YTIBEP:KIEHHE O CBOMC
2 o KonTponbnast pabota Ne 2 CKQJIIPHOTO TIPOM3BEACHHS; HWCIOIB30BaTh CKAJIAPHOE IMPO-
[~=J--

HN3BCJACHUC BCKTOPOB IIPH PCIICHUHN 3a1a4
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I'eomeTpuueckue

npeodpa3oBaHuA

HcTopusi MaTeMaTHKHU

8 [EHTpaJIbHAS] CHMMETPHUH.
[TapatenpHbIN TIEPEHOC.
[ToBopot. Hanoxxenus u
JIBYKEHUSL.

Pemenue 3anay . ['eomempus u
uckyccmeo. I'eomempuueckue
3AKOHOMEPHOCIMU OKPYHCAIOUIE20
mupa.

Kontponbnas padora No 4

00OCHOBBIBaTb, UYTO 3TH OTOOpaKE€HHs IUIOCKOCTH Ha ce0s
SBIISIOTCA JIBWJKEHUSIMU; OOBSICHSTH, KaKOBa CBSI3b MEXIY
JBIDKEHUSMH ¥ HAJIOXKEHUSMM; HWIIIOCTPUPOBATh OCHOBHBIE
BUJIBI JIBUKEHHM, B TOM YHCJIE C MOMOUIbIO KOMIIBIOTEPHBIX
porpamMm

I'nasa XII. IiuHa OKPYKHOCTH U IJIOIIAb 12 dopmynrpoBaTh OIMpeeieHe MPaBIIbHOIO MHOTOyToNbHUKA; | 3,4,7
Kpyra dbopMyITUpoBaTh M JOKAa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX,
OMMCAHHOI OKOJIO MPaBHUJIBHOIO MHOTOYTOJIbHUKA M BIUCAHHON
B HETO; BBIBOJUTH U MUCIOJB30BaTh (DOPMYJIBI JIJISl BBIYUCIICHUS
H3mepenus u viuucienus IUIONIAId TPAaBHJIBHOTO MHOTOYTOJIbHUKA, €ro CTOPOHBI U
TIpaBHIbHBIE MHOTOYTOMBHHKH. paauyca BIHCAaHHOM OKPYKHOCTH; peIlaTh 3aJayd  Ha
OKpY’KHOCTH, OIUCAHHAS OKOJIO MOCTPOCHHUE TPAaBUIBHBIX MHOTOYTOJILHUKOB, OOBACHATH
- NPABIIBHOTO MHOTOYTONBHUKA 1 MOHATUS JUIMHBI OKPY)KHOCTH M IUIOIIAIW KPYra; BBIBOJIUTH
E S BrMcanHas B Hero. [locTpoenne dbopMyIIbI 17151 BEIUMCIICHUS] ITTUHBI OKPYKHOCTHU U JJIUHBI IyTH,
5 E MPABHIIBHBIX MHOTOYTOBHUKOB. IJIOMIAM Kpyra W IUIOMIaJd KPYTrOBOTO CEKTOpPA; MPUMEHATH
E = JiuHa okpykHOCTH. ITnomas 5TH QOpPMYJIBI IPU PEIICHUU 3a7a4
2 E Kpyra
: : Hcmopus wucna n . Perienue 3aga4y
E a Apxumeo, Ilnamon, Apucmomerns.
% E KonTponbnas padorta Ne 3
z =
=
I'nasa XIII. /IBukeHust 8 OOBSCHATH, YTO TAaKOE OTOOpaKEHHWE IUIOCKOCTH Ha cebs u B | 5,8
08UIICEHUS KakoM CJlyda€ OHO Ha3bIBA€TCS JBUKEHHUEM IIJIOCKOCTH;
OtobpaxkeHne MIOCKOCTH Ha ceosl. OOBSCHATh, YTO TaKOE OCeBas CHUMMETpPHUS, IIEHTpalibHas
[Tonstue nmxenus. Ocepas u 8 CUMMETpHS, napajuieTbHbIN TepeHoc u MOBOPOT;
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I'naBa XIV. HauanbHble CBeJleHUS U3 CTEPEOMETPHH

OOBsICHSTDH, YTO TAKOE MHOTOT'PAaHHUK, €r0 rpaHu, péopa,
BEpILMHBI, JUArOHAJIW, KAKOM MHOTOTPaHHUK Ha3bIBAETCS
BBIMYKJIBIM, YTO TaKO€ JI-yrojbHas Mpu3Ma, € OCHOBaHUS,
OOKOBBIE IpaHu M OOKOBbIE PEOPA, Kakas MpU3Ma Ha3bIBACTCS
IpsIMOM U Kakasi HaKJIOHHOM, YTO TaKoe BbICOTA MPU3MBI, KaKas
IIpU3Ma Ha3blBa€TCA MapAJUICIEIUIIE0M U KaKOH ma-
paJiiesienure] Ha3blBaeTCsl IPSIMOYTOJIbHBIM; (OPMYIUPOBATH
¥ 000CHOBBIBAaTh YTBEP)KJICHHS O CBOIMCTBE AMaroHaiei
napajuieNienunea u o KBaJpare JuaroHaiu MpsiMOyTroJIbHOTO
napajuiesienunen1a; 00bsACHATh, 4YTO TaKoe 00BEM MHO-
rorpaHHUKa; BBIBOAUTS (C MOMOIIbI0 puHIMna KaBanbep)
dbopmyy 00bEMa IPSIMOYTOJILHOTO MapajUieenunea; 00b-
SCHATbH, KAKOW MHOTOTPAHHUK HA3bIBACTCS MUPAMHUJION, YTO
TaKOe OCHOBaHHE, BEpIIMHA, OOKOBBIE TPaHu, OOKOBBIE pEOpa 1
BBICOTA MUPAaMUJIbI, KaKasi MUpaMKIa HA3bIBACTCS MPABUIBHOM,
9TO Takoe arnodema MpaBUIbHON MUPaMUIbI, IPHBOIUTD
bopMyny 00bEMa MUpaMUIbl; OOBSICHITH, KAKOE TEIO
Ha3bIBAETCS LIMJIMHAPOM, YTO TAKOE €0 OCh, BHICOTA, OCHO-
BaHUs, paguyc, 00KOBasi MOBEPXHOCTh, 00pa3yrolue, pas-
BEPTKA OOKOBOW MOBEPXHOCTH, KAKUMH (POpMyIaMH BbIpaka-
I0TCsl 00BEM U TUTONIAAh OOKOBOM MOBEPXHOCTH LUITUHIPA;
OOBSICHATD, KAKOE TEJIO HA3bIBAETCS KOHYCOM, YTO TaKOE €ro
0Ch, BBICOTa, OCHOBaHHE, O0OKOBas IOBEPXHOCTh, 00pa3yoIIHeE,
pa3BEpTKa OOKOBON MOBEPXHOCTH, KAKUMHU (hOpMyTaMu
BbIpaXaroTcsi 00bEM KOHYycCa U 101/ 1b OOKOBON OBEPXHOCTH;
0OBSICHATH, KaKasi IOBEPXHOCTh Ha3bIBaeTCs Chepoil n Kakoe
TEJIO0 HA3bIBACTCS 1IAPOM, UTO TaKOE PaguycC U AUAMETP Cepbl
(mrapa), KakuMu (OPMYIIaMHU BhIpaXKaroTCst 00BEM 11apa u
ionianpb chepsbl; n300paxaTh U Paclo3HaBaTh HA PUCYHKAX
pU3My, Napajiesienune]1, NMpaMuIy, HUIUHIP, KOHYC, 1ap

2,3,6

T'eomempuueckue guzypul 6
npocmpancmee (00veMHble meia)

Te
oM
er

1,4,7
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Muororpannuku Tena u
MMOBEPXHOCTU BpaICHUS

00 akcuomax NJIAHUMETPHUH

2,5

HOBTOpeHHe. Pemenue 3agau

1,3,7

COI''TACOBAHO

[TpoTokoi 3aceaanus Kapeapsl

yUUTEICH €CTECTBCHHO HAy4YHOTO

UKJIa MBOYCOII Ne 32

or « 30  »amrycra2021 1. Nel
/Mensenesa E.B./

COI'JTACOBAHO
3am.qupekTopa no YBP

Ot « 30 w»amrycra_2021

/ Tlerpukuna F0.A. /

I.
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