Hosicaurenbnas 3anucka BCTABUTD u3 nporpaMMbl BOCIIUTAHUSA

PaGouass mporpamma cocraBieHa Ha ocHoBe DPI'OC ocHOBHOro o0miero oOpa3oBaHUs, OCHOBHOWM
oOpasoBarenbHON TporpaMmMbl OcHOBHOTro o6Omiero obpaszoBanus AHO ITICOI «JlectBuma». s
peanu3alnuy MporpaMmsbl rpeanoaraercs ucnonb3zoBanue YMK no reomerpuu 7-9 kitaccol (aBTOpBI:
JI.C.Atanacsn, B.®.byry3oB, C.b.Kagomue, O.I'Ilo3nsak, W.MN.IOguna - wu3gaTenbcTBO
«[Tpocserienue»).

B yuebHOM miaHe MIKOJBI HA U3yYEHUE T€OMETPUHU B OCHOBHOM LIKOJIE OTBENICHO:

- B 7—9 kiaccax 2 y4eOHBIX yaca B HEJIENIO B TEUEHUE KaKA0ro rojaa ooydenus, Bcero 204 yaca.

H.TIaHI/IpyeMbIe pe3yJabTaThl 0OCBOCHUA yqeﬁﬂoro npeamMera

Jluunocmuule pe3ynomanol

1) oco3HaHue pOCCHUICKOW TIpa)<IaHCKOM HJIEHTUYHOCTH: MAaTPUOTH3MAa, yBaxeHUs K OTeuecTBy,
MPOLUIOMY M HACTOAIIEMY MHOTIOHAIMOHAJbHOrO Hapoaa Poccuu; OCO3HaHME CBOEM STHUYECKOU
NPUHAJICKHOCTH, 3HAHWE MCTOPUM, S3bIKA, KYJIbTYpbl CBOErO HapoJa, CBOEro Kpas, OCHOB
KyIbTYPHOTO Hacienus HapoaoB Poccunm U 4YenoBeuecTBa; YCBOGHHE TI'yMaHHUCTUYECKHX,
JI€MOKPATUYECKUX U TPATULMOHHBIX IEHHOCTE MHOTOHALMOHAIBHOTO POCCHHCKOro OOIIecTBa;
BOCIIMTaHHME YyBCTBAa OTBETCTBEHHOCTH U J10Jra nepes PonnHoii;

2) OTBETCTBEHHOMY OTHOIICHMIO K YYEHHIO, COOJIIOJICHUIO OOILENPUHATHIX HOPM ITOBEIECHUS, PaBUII
OOIIEHUsT €O CTapmIUMHU (NeNarorn4ecKuMH paOOTHHUKAMHM) M CBEPCTHHKAMHU (0OyYaroUIMMHCS) ,
IPUHIUIIOB y4eOHOM TUCIMIIIMHBI M cCaMOOpraHu3alyu. I 0TOBHOCTh U CIIOCOOHOCTh 00Y4arOLIUXCs K
CaMOPAa3BHUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMH K O0OYYECHHUIO M TO3HAHUIO, OCOZHAHHOMY
BbIOOpY W TIOCTPOCHMIO JalibHEHIIel WHIUBUAYaJbHOM TpaeKkTopuu oOpa3oBaHMs Ha 0aze
OPUEHTHUPOBKU B MHUpe Npodeccuil U NpoPecCUOHANbHBIX MPEANOYTEHUNH C YYETOM YCTONYMBBIX
MI03HABATENbHBIX WHTEPECOB, a TaKXKe Ha OCHOBE (DOPMUPOBAHMS YBAXUTEIHHOIO OTHOIIEHHS K
TPYAY, Pa3BUTHUS OIbITA yUYaCTUS B COLUATIBHO 3HAYMMOM TPY/E;

3) 1enocTHOE MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH U
OOLIECTBEHHON MpPAaKTUKH, YYUTHIBAIOIIEE COLMAIbHOE, KYJIbTYpPHOE, S3bIKOBOE, JyXOBHOE
MHOTr000pa3ne COBpEMEHHOTO MUPa;

4) 0CO3HAaHHOE, YBOKHUTEIBHOE U JOOPOXKETATSIFHOE OTHOIICHHE K IPYrOMY YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHNUIO, KYJIbTYpPE, A3BIKY, BEpPE, IPAKIAHCKOW MO3HULNHU, K UCTOPUH, KYJIbTYpE, PEIUTHH,
TpaauLIUsAM, s3bIKaM, IEHHOCTSAM HapoaoB Poccuu 1 Hapo10B MUpPa; TOTOBHOCTh U CIOCOOHOCTH BECTH
JUAJIOT C IPYTUMHU JIFOJIBMHU U IOCTUTaTh B HEM B3aUMOIIOHUMAHMUS;

5) ocBOEHME COLIMAIBHBIX HOPM, MTPaBUII IIOBEJIEHUS, PoJieil U POpM COLMAIbHON JKU3HU B rpynnax u
cooOmiecTBax, BKJIOYas B3pOCible M  COLMAIBHBIE COOOIIECTBA; YYacTHEe B  IIKOJIbHOM
CaMOYIIpaBI€HUH M OOIIECTBEHHOM >KM3HM B IMpelesiaXx BO3PACTHBIX KOMIIETEHIMH C Y4eTOM
PErHOHANIBHBIX, ATHOKYJIBTYPHBIX, COIIMATIBHBIX M 9 KOHOMHUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIHHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOPAIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (QOpPMHUPOBAHME HPABCTBEHHBIX UYBCTB W HPABCTBEHHOTO IOBEICHMS,
OCO3HAaHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) KOMMYHUKATHBHAs KOMIIETEHTHOCTh B OOLIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH, JE€TbMU
CTapILero ¥ MIIAJIIET0 BO3pPacTa, B3pOCIbIMU B IIporiecce 00pa3oBaTeIbHON, 00IIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeI0BATeNIbCKON, TBOPUECKON U IPYTUX BUJIOB JI€ATEIBHOCTH;

8) oco3HaHME IIEHHOCTH 370pOBOr0 M 0Oe3omacHoro obOpa3a >KU3HU; YCBOEHHE MpaBUII
WHIUBUAYAIBHOTO M KOJUIEKTUBHOIO O€30MacHOr0 TMOBEACHUS B UPE3BbIUAWHBIX CHUTYyalUsX,
YTPOXKAIOUIUX XKU3HU U 30POBbIO JIFOJIEH, IPaBUJI IOBEACHMSI Ha TPAHCIIOPTE U HAa JOPOTrax;

9) 9KOJIOTUYECKAss KYJIbTypa, COOTBETCTBYIOLIAs COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO
MBILIUICHUS,, PAa3BUTHE OIBITa 3KOJOTMYECKH OpPUEHTUPOBAHHOW pe(IeKCUBHO-OLEHOYHOH U
MIPAKTUYECKOH IEATEIIBHOCTH B JKU3HEHHBIX CUTYalMsIX;

10) oco3nHaHue 3Hau€HHWsI CEMbHM B JKU3HM YEJOBEKAa M OOIIECTBA, MPHUHATHUE LEHHOCTH CEMEHHOMN
KU3HH, YBAKUTEIbHOE U 3a00TIIMBOE OTHOLIEHHUE K YIEHaM CBOEH ceMbH;

11) pa3BuTHE 3CTETUUECKOIO CO3HAHUS YEPE3 OCBOCHUE XY 0KECTBEHHOTO Hacaenus HapooB Poccun
U MHpa, TBOPYECKOH EATETBHOCTH SCTETUYECKOTO XapaKTepa.

12) ons enyxux, crabocaviuawux, nO30HO02NOXUUX 0OYHAIOWUXCSL:




CIOCOOHOCTh K COITMAIGHOM aganTalud U MHTErpalliid B OOIIECTBE, B TOM YHCIIE MPU peaTn3aiuu
BO3MOYKHOCTEH KOMMYHUKAIIMM Ha OCHOBE CIIOBECHOW peud (BKIIOYAs YCTHYHO KOMMYHHUKAIUIO), a
TaKXKe, IPH KeIIaHUU, KOMMYHUKAIIMA Ha OCHOBE JKECTOBOM PEYM C JTUIAMH, UMEIOIMMH HaPYIICHUS
clryxa;

13) 0ns obyuarowuxcs ¢ HapyweHusMU ONOPHO-08ULAMETLHO20 ANNapama.

BJIaJICHHE HABBIKAMU TIPOCTPAHCTBEHHON M COIMATIbHO-OBITOBOM OPUCHTUPOBKH;

YMEHHUE CaMOCTOATEIBHO U 0€30MacHO MEPeABHraThbCs B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C
WCIIOJIb30BAHUEM CIIEIIHAILHOTO 000PYI0BaHUS;

CIOCOOHOCTBH K OCMBICIIEHUIO U auddepeHmanuy KapTHHB MUpPa, €€ BPEMEHHO-TIPOCTPaHCTBEHHOM
OpraHu3aINH;

CIIOCOOHOCTh K OCMBICTICHUIO COIIMAILHOTO OKPY)KCHHS, CBOErO0 MeCTa B HEM, MPUHSATHE
COOTBETCTBYIOIIMX BO3PACTY IICHHOCTEH M COIMAIBHBIX POJICH;

14) ons obyuarowuxcs ¢ paccmpoicmeamu aymucmuiecko2o Cnekmpa.

YMEHHUE CJICZIOBaTh OTPaOOTAaHHOW CHUCTEME IMPAaBHUJ MOBEICHHUS M B3aMMOJCHUCTBHUS B IMPHBBIYHBIX
OBITOBBIX, YICOHBIX M COITUAIBHBIX CUTYAIUAX, YACPKUBATH TPAHHIIB B3aUMO/ICHCTBHS,

3HaHUE CBOMX IMPEANOUTEeHU (orpaHudYeHi) B ObITOBOM cepe u chepe HHTEepECoB.

Memanpeomemmuboie pe3yibmamaot
BbInycKHUK HAy4YUTCS :
1) perynstuBubie YV /]

® AHAIM3UPOBATh CYIIECTBYIOUIUE U IJIAHUPOBATh Oy1ylire o0pa30oBaTeNbHbIE PE3YJIbTATHI;

® OmpelesiTh COBMECTHO C IEJAaroroM KPUTEPUH OILEHKU IUIaHUPYEMBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB;

® CTaBUTH 1eNb U (POPMYIUPOBATH 33/1a4l COOCTBEHHON 00pa30BaTEeIbHOM

NESITEIbHOCTH C YYETOM BBISIBJICHHBIX 3aTPY/IHEHUN U CYIIECTBYIOUIMX BO3MOKHOCTEM;

® 00OCHOBBIBATh BBIOpAaHHBIE TMOJXOABI M CPEACTBA, MHCIOJIb3yeMble Ui JIOCTHUIKEHUS
o0pa30BaTeNbHbIX PE3YIbTATOB.

® onpeAeATh He0OX0IUMbIE AEUCTBUS B COOTBETCTBUU C YUeOHOM M MO3HaBaTeNbHOH 3ajaueil u
COCTaBJISITh AJITOPUTM UX BBIOJTHEHMUS,

® OIpeeNIATh/HaX0IuTh, B TOM YHCJIE M3 TMPEII0KEHHBIX BApHAHTOB,

YCIIOBUS JJ1 BBIIIOJHEHUs Y4eOHOM U 1M03HaBaTeNbHOM 3a7auu;

® BHIOMpATh U3 MPEUIOKEHHBIX BAPHMAHTOB M CaMOCTOSITEIbHO HCKAaTh CPEJCTBa/peCypcChbl s
pelIeHns 3a/1a4k/T0CTHXKEHUS LeH;

® COCTaBJIAThH IUIAH PELIeHUsl MpoOsieMbl (ONMUCHIBATH JKU3HEHHBIN UK BBIOJHEHUS MPOEKTA,
AJITOPUTM IPOBEJICHUS UCCIIEIOBAHUA);

® pa3IUy4aTh Pe3yJabTaThl U CIIOCOOBI IEHCTBUN MPU JOCTHKEHUU PE3YIbTaTOB;

® OIpElENsTh COBMECTHO C IE€JAroroM KpUTEPHM JOCTH)KEHHUS IUIAHUPYEMBIX PE3YJIbTAaTOB U
KpUTEPUHU OLIEHKHU CBOEH y4eOHOH edTeIbHOCTH;

® OIICHUBATh CBOIO JIEATEIBHOCTb, AHAIM3UPYS M APTYMEHTUDPYS NPUUYMHBl JOCTHKEHUS WIIU
OTCYTCTBUSI IJITAHUPYEMOTO PE3YJIbTaTa;

® HaXOJWUTh HEOOXOAWMBIE U JIOCTATOYHBIE CPEJCTBA JJIS BBINOJHEHHS Y4eOHBIX JECHCTBHHA B
M3MEHSIOIIENCS CUTYalluu;

e paloTas MO CBOEMY IIJIaHYy, BHOCHUTh KOPPEKTHUBBI B TEKYILYIO JESITEIbHOCTh HAa OCHOBE
aHaJlu3a M3MEHEHMH CUTYyallud JUIs TOJIy4EHHUs 3allNIaHUPOBAaHHBIX XapaKTepHUCTUK/TOKa3aTeneit
pe3yJipTara;

® COOTHOCHUTH CBOU JEMCTBHUS C LENbIO O0yUEHHUSI.

® aHaJIM3MPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO JIEATEIbHOCTh

W IesITeIbHOCTh PYTruX 00y4yaromuxcs B Mpolecce B3auMOIIPOBEPKH;

® [pPUHUMATh pelIeHUe B YUeOHOM CUTyallii U OIICHUBATh BO3MOKHBIE TOCIEICTBUS MPUHATOTO
pelieHus;

® OmpeeNsITh, KaKue JEHCTBUS O PEIICHUI0 yU4eOHOW 3aayil WM MapaMeTphl dTUX JACHCTBUI
MIPUBEJIH K MOJYYSHHUIO UMEIOIIErOCs MPOIYKTa yueOHOM NesITeIbHOCTH;

2) nmo3HaBaTenbHbie YY1
® 1o10MpaTh CJI0Ba, COMOMAYMHEHHBIE KIIIOYEBOMY CIIOBY, OIPEICIISIOIINC



€ro NPU3HAKU U CBOWCTBA;

® BBICTPAUBATH JIOTUYECKYIO LIETIOUKY, COCTOSIIYIO U3 KIIFOUEBOIO CJIOBA U COMOAYUHEHHBIX MY
CIIOB;

® BLIJCNATH OOUIMI MPHU3HAK WJIM OTIMYME JABYX WM HECKOJBKUX IPEIMETOB WIIU SIBICHUU U
OOBSICHSITh X CXOJCTBO WJIH OTJINYHS;

® 00beIUHATH MPEAMETHl U SBJICHUS B TPYIIBLI [0 OMpPEIEICHHBIM MpPU3HAKaM, CPaBHHUBATh,
KJIAaCCU(UIIUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

® Dpa3IUYATh/BBIICIATH SBJICHUE U3 OOIIETO PsAa IPYTUX SBICHHUIA;

® CTPOUTH PACCYKICHHE Ha OCHOBE CpPaBHEHUS MPEAMETOB W SBIICHUH,

BBIJIETISISL IPU 9TOM UX OOILME IPU3HAKU U Pa3INyHUs;

® y3JaraTh MOJMyYeHHYIO HH(POPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1a4H;

® OOBSICHSATDH SBJICHUS, IIPOLIECCHI, CBSA3M U OTHOIIEHUS, BBIABIIIEMbIE B X0/ MI03HABATEILHOU U
HCCIIEIOBATENbCKOM AeITeTbHOCTH;

® 0003HaYaTh CHMBOJIOM U 3HAKOM IIPEIMET H/WITN SIBJICHHC;

® OmpeleNsITh JOTHYECKHE CBS3M MEXKAY IMpeAMETaMu H/WIN SBICHUSIMH,

0003HaYaTh JaHHBIEC JJOTHYECKHE CBS3H C IIOMOIIBIO 3HAKOB B CXEME;

® co3JaBaTh a0CTPAKTHBINA WM peallbHBIN 00pa3 mpeaMera 1/Win SBICHUS;

® CTPOHTH MOJICNIE/CXEMY Ha OCHOBE yCJIOBUH 33/1a4H U/WIH CIIOc00a €€ PeIICHNUs;

® [IepPEBOJIUTH CIOXKHYIO MO COCTaBY (MHOTOACHEKTHYI0) MH(popManuio U3 rpadudeckoro Uiu
(dhopManr30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHHS B TEKCTOBOE i HA00OPOT;

® CTPOUTH CXEMY, aIrOPUTM JEHCTBUS, UCIPABIATH WM BOCCTAHABIMBATh HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUsI 00 00BEKTE, K KOTOPOMY IMIPUMEHSIETCSI allTOPUTM;

® HaxoIuTh B TekcTe Tpedyemyro uHHMopManuio (B COOTBETCTBUHM C LEISIMH CBOEH
JeSITeNIbHOCTH);

® OpHCHTHPOBATHCS B  COJCP)KAHUU TEKCTa, TIOHMMATh IIEJOCTHBIA CMBICI  TEKCTa,
CTPYKTYypUPOBATH TEKCT;

® YCTAaHABJIMBATh B3aMMOCBS3b ONMHCAHHBIX B TEKCTE COOBITHIA, SBICHHIA,

MPOLIECCOB;

® DPE3IOMHUPOBATH TTIABHYIO UCIO TEKCTA,

® OMpeIeNsATh CBOE OTHOIICHHE K OKPYXKAIOIIeH cpesie, K COOCTBEHHOI cpeie 0OUTaHus;

® AHAIM3UPOBATH BIUSHUEC YKOJIOTHYECKUX (PAKTOPOB HA CPEly OOMTAHUS KUBBIX OPTAaHU3MOB;

® IPOBOANTH MPUUMHHBINA U BEPOSATHOCTHBIN aHATN3 PA3INYHBIX SKOJOTHUYECKUX CUTYAIUi;

® OonpelesITh HEOOXOAMMBIE KITFOUEBBIC ITOMCKOBBIC CIIOBA W (OPMHPOBATH KOPPEKTHBIC
MTOMCKOBBIE 3aMTPOCHI;

® OCYIIECTBIIATh B3aUMOJICHCTBUE C JIEKTPOHHBIMH MOMCKOBBIMU CHCTEMaMH, 0a3aMu 3HAHWH,
CIPaBOYHHUKAMU;

3) kommyHuKaTHBHBIE YV ]|
UTPATh ONPEACIIEHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;
CTPOUTH NMO3UTHBHBIE OTHOIICHHS B TIPOIlecce yaeOHOM U MTO3HABATEILHOM IS TEIIbHOCTH;
BBIJICNIATH OOIYI0 TOYKY 3pEHUS B IUCKYCCHUU;

® [0OrOBapHBAThCS O MPaBUIIAX U BOMPOCax AJisi 00CYKICHHS B COOTBETCTBUH

C ITOCTaBJIEHHOW Mepe. TPyNIoN 3aaadei;

® OmpenesaTh 3aJady KOMMYHHKAllMd U B COOTBETCTBHU C HEW OTOMpaTh U HCIOIH30BAThH
peYeBbIC CPEICTBA;

® BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CYKIEHHE) M 3alpaliuBaTh MHEHHE MapTHEpa B
paMKax Juasora;

® [PUHUMATh PEIICHHUE B XOJI€ TUAIOra U COTIACOBLIBAThH €T0 ¢ COOECETHUKOM;

® CO3/aBaTh MUChbMEHHBIC TEKCTHI PA3JIMYHBIX THUIIOB C UCIIOIH30BAHUEM HEOOXOIUMBIX PEUEBBIX
CPEICTB;

® IICIIOJIB30BaTh BepOaIbHBbIC U HEBEpOAIbHBIE CPEICTBA B COOTBETCTBUU C KOMMYHUKATHBHOMN
3aJiaveii;

® oreHUBaTh Y(Q(HEKTUBHOCTH KOMMYHHUKAIMH TIOCIIC €€ 3aBEPILICHHUS ;

® [ICTICHANPABICHHO HCKaTh M HWCIOJIb30BaTh MH()OPMAIMOHHBIC PECYpCHI,

HEOOXOUMBIC JIJISl PEIICHUs YICOHBIX M MPAKTHIECKUX 3a1a4 ¢ nmoMotibio cpeacts UKT;



® UCIOJb30BaTh JUISI TEpeladd CBOUX MBICIEH €CTECTBEHHbIE M (OpMaJIbHBIC SI3BIKH B
COOTBETCTBHUHM C YCIOBUSAMHU KOMMYHUKAIUY;

® OIepupoBaTh JAHHBIMU IIPU PEILICHUU 3a/]auu;

® BHIOMPATH a/IEKBATHBIE 3371a4€ UHCTPYMEHTBI U MCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOIOIUU IS
perieHus yueOHbIX 3a71a4, B TOM YHCIIE JIS:

BBIUMCIICHUS], HAIIMCAHUS MHCEM, COUMHEHMH, JOKJIAJ0B, pedepaToB, CO3AaHUs NpPE3eHTalUN U

Aap.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCA
1) Perynsrusueie YV [|

® ICHTH(QHUIMPOBATh MPEISATCTBHS, BO3HHUKAIOIIUE MPH  JOCTHKCHUHM  COOCTBEHHBIX
3aIJIaHUPOBAHHBIX 00PA30BATEIEHBIX PE3yIbTATOB;

®  BBIIBUTaTh BEPCHUU MPEOOJICHUS MPEMSITCTBUI, (OPMYJIMPOBATH THIIOTE3bI, B OTIEIBHBIX
CIIy4asiX — MPOTHO3UPOBATh KOHCUHBIN PE3yJIbTarT;

® 00OCHOBBIBATh M OCYIIECTBISATH BHIOOP Hambosee 3PPEeKTUBHBIX CIOCOOOB pelIeHus] yYeOHbIX U
MO3HABATEJIBHBIX 33]1a4;

® BBICTpaWBaTh >KM3HCHHBIC IUIAHBI HAa KPaTKOCpodHOe Oynyiiee (OmpenesnsTh IeNIeBbIC
OpPUCHTHUPBI, (OPMYJIHPOBATh AaJCKBAaTHBIE WM 3aJauyd W MpeajiaraTh JCUCTBUS, YKa3blBas U
000CHOBBIBAS! JIOTHYECKYIO TIOCIIE0BATEILHOCTD IIAaTr0OB);

®  OIpPEIEIsATh MOTCHIUAIBHBIC 3aTPYIHEHHsSI IIPH PEHICHUH y4eOHOW W MMO3HABATEIbHOMN 3a/1aun
¥ HAaXOJHTh CPEJICTBA JIUIS UX YCTPAHCHHUS;

® OIUCHIBaTh CBOHM OMBIT, OPOPMIISLS €ro i Tepeiadd APYTUM JIIOJSM B BHJC alroOpuTMa
pEIICHUS TPAKTUICCKUX 3a]1a9;

® [JIaHMPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

® CHCTEeMATH3UpPOBaTh (B TOM YHCJIC BBIOMPATh NPHOPHUTETHBIC) KPHUTEPHH JIOCTHKCHHS
TUTAHUPYEMBIX PE3yJIbTAaTOB U OIIEHKU CBOEH AESITENbHOCTH;

e 0oTOMpaTh WHCTPYMEHTHI JUIS OIICHUBAHHUS CBOCU JIEATEIHHOCTH,

OCYIIIECTBISITh CAMOKOHTPOJb CBOEH JEATEThHOCTH B paMKaxX IMPEAJOKEHHBIX YCIOBUH U
TpeOOoBaHUI;

® yCTaHaBNUBaTh CBS3b MEXIY TMOJNYYCHHBIMH  XapaKTEPUCTHKAMHU  pe3ylbTaTta U
XapaKTepUCTHUKAMU Tpolecca AeATeIbHOCTH U IO 3aBEPIICHUU JIEATENBHOCTH MpeJiaraTh N3MEeHEHUE
XapaKTEPUCTHUK TpoIecca IS MOTYICHUS YIYIIICHHBIX XapaKTePUCTUK PE3yIIbTaTa;

® COOTHOCHUTH peallbHble W IUTAHHPYEMbIe PE3yNbTaThl HWHIUBUAYATbHOW 00pa3oBaTeNbHOM
JNEATCIIbHOCTH W JieJaTh  BBIBOJBI O MNPUYHHAX €€  yCHeNrHOCTH/P()()EKTHBHOCTH  HITU
HEYCIMEeNTHOCTH/Hed P (HEKTUBHOCTH, HAXOIUTh CIIOCOOBI BBIXO/Ia U3 KPUTHUECKOM CUTYAIIHH;

® JICMOHCTPHPOBATH MIPUEMBI peryJsuu COOCTBEHHBIX
MCUX0(U3HOTOTHUECKUX/IMOIIMOHAIBHBIX COCTOSTHUH.

2) Io3naBatenbhbie VY ]

®  BLHUICTSATh MPUYNHHO-CIICACTBEHHBIC CBSI3U HAOIIOJAeMbIX SBICHUN WU COOBITHI, BBISBIISTH
MPUYHHBI BOSHUKHOBEHUS HAOII0JTAEMBIX SIBICHHUN WA COOBITHI;

®  CTPOUTH PACCYKIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM

M  OT YaCTHBIX SBJICHUHN K OOIIUM 3aKOHOMEPHOCTSIM;

®  CaMOCTOSITENIbHO YKa3bIBaTh Ha WHGOPMAIUIO, HYKIAIOIIYIOCS B TIPOBEPKE,

MpeJiaraTh ¥ MPUMEHSTH CITIOCOO MTPOBEPKHU JOCTOBEPHOCTH HH(POPMAIIHH,

®  BLIABJIATH M HAa3bIBATh IPUUUHBI COOBITHS, SIBIICHUS, CAMOCTOSITEIILHO OCYIIECTBIISISI IPUIUHHO-
CIICJICTBEHHBIN aHAIN3;

®  jenaTh BBIBOJI HA OCHOBE KPUTUUYECKOTO aHAJIN3a Pa3HBIX TOYEK 3PEHUS,

MOATBEPKIAaTh BBIBOA COOCTBEHHOW AapryMEHTAllMedl WM CaMOCTOSTEIhHO TOTyYEeHHBIMU
JTaHHBIMH.

® co3daBaTh BepOaNbHBIC, BEIICCTBEHHBIE U WHGOPMAIMOHHBIE MOJEITH C BBIICICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA JIJIsi ONPEIETICHUS CII0c00a peleHus 3aJa4i B COOTBETCTBUU C
CUTYalHEH;

®  CTPOWTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;



®  aHAIM3UPOBATH/PeQIIEKCUPOBATH OMNBIT PAa3pabOTKH W pean3alud y4eOHOTO MpPOEKTa,
UCCIIeIOBaHMs (TEOPETUUYECKOT0, SMIUPUUYECKOT0) C TOUKH 3PEHUsl pelIeHUs NMPOOJIIEMHON CUTYaluw,
JOCTIDKEHUSI  TOCTaBJIGHHOW  [eMM  W/MIM Ha  OCHOBE  3a/JlaHHBIX  KPUTEPHUEB  OICHKH
MPOJYKTa/pe3ybTara.
®  [1peoOpa3OBHIBATh TEKCT, MEHSS €r0 MOJAIbHOCTD (BBIpa)KEHUE OTHOIIEHUS
K  COIEpXaHHUIO TEKCTa, IEJIEBYI0 YCTAaHOBKY PEYM), UHTEPIPETUPOBATH TEKCT
(XyHOXKECTBEHHBIH U HEXYIO0KECTBEHHBI — y4eOHBIH, Hay4YHO-TIOMYJISIPHBIH,

MH(POPMAIIMOHHBIH );

®  KPUTHUYECKU OLIEHUBATh COJEpKaHUE U POpPMY TEKCTa.

® [IPOTHO3MPOBATh M3MEHEHMs CUTyallUM IpU CMEHEe JeicTBUA OJHOro (axkropa Ha Apyrou
daxTop;

® pAcHpOCTPAHATh 3KOJOIMYECKHE 3HAHUS M y4yacTBOBaTb B IPAKTUYECKUX MEPOIPUATHUSAX IO
3alIUTE OKPYKAIOIIECH CPEbL.

® (opMupoBaTh MHOXXECTBEHHYIO BBIOOPKY M3 pAa3JIMYHBIX HCTOYHMKOB HHGpOpMaLMU IS
00BEKTUBU3AIIMH PE3YJIbTATOB ITOUCKA;

® COOTHOCHTH IOJTY4YEHHbIE pe3yJIbTaThl IOMCKA € 3aJjauaMU U LeJIIMU CBOEH NesITeIbHOCTH.

3) KommynukatusHbie YV /]

®  OIpeAesATh BO3MOXKHBIE POJIM B COBMECTHOM JESTEIIbHOCTH;

® [IpUHMMATh IO3MLMI0O COOECelHMKA, MOHHMMAas [O3MILHI0 JAPYroro,

pa3nuyath B €ro pedr MHEHUE (TOUKY 3peHus), I0Ka3aTeIbCTBa (ApryMEHTHI);

® OIpeseNsATh CBOM necTBUs U JeHcTBus napTHepa, KOTOpBIE

CHOoCcOOCTBOBAIM UITU MPEMATCTBOBAIN MPOAYKTUBHON KOMMYHUKAIIHH;

® KOpPPEeKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pEHHUS, B JIUCKYCCUU YMETb
BBIJIBUT'aTh KOHTPApryMeHThI, epedpa3upoBaTh CBOIO MBICIb;

® KPUTHUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, YMETh IpPU3HABaTh OLIMOOYHOCTH CBOETO
MHEHHUSI (€CTTU OHO OIMO0YHO) U KOPPEKTUPOBATH €T0;

® [pejanaraTh aJbTEPHATUBHOE PELICHNE B KOH(DIMKTHON CUTYaInH;

® OpraHu3oBbIBaTh 3((EeKTHUBHOE B3aUMOJCICTBHE B rpymme (OomnpeneisTh OO0mMe LEeH,
pacnpenesnsaTh Pojiau, JOroOBapuBaThCs APYT € APYTrOM H T. 11.);

® yCcTpaHATh B  paMKax Juajiora  paspblBbBl B  KOMMYHHUKalUH, OOYCIOBIIEHHBIE
HETMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI coOeceTHHUKA 3a1auu, (POPMBI HITH CO/IEPKaHUs TUaJora.

® [IpEe/CTaBIsATh B YCTHOW WJIM NUCBMEHHOW (opMe pa3BepHYThIH IUIaH COOCTBEHHOM
JESTEIILHOCTH;

® coOMoaTh HOPMBI TyOJTUYHOM PEYH, PErJIAMEHT B MOHOJIOTE U TUCKYCCHHU

B COOTBETCTBUU C KOMMYHUKAaTHBHOM 3a/1aueil;

®  JICIIOJIB30BaTh CPEACTBA JIOTMYECKOM CBSI3U JUIS BBIIEICHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHUS,

®  JICIIOJIB30BaTh HH(OPMAIIHIO C YIETOM STHUYECKUX U TPABOBBIX HOPM;

co3iaBaTh IU(POBBIE pECypchl Ppa3HOrOo THHA W S pa3HbIX ayauTOpui, CcoOI0IaTh
UH(POPMALIMOHHYIO TUTUEHY U NpaBHiia MH()OpMaIIMOHHON 6€30MacHOCTH.

Ilpeomemmunie pezynomamol :

BbinyckHuK 7-9 Kj1accoB MOJIYYUT BO3MOKHOCTD

1) OICpHUpPOBaTh MPCACTABICHUAMU O MATCMATHUKEC KaK O MCTO/JC MO3HAHUSA HCFICTBHTCHBHOCTH,
MO3BOJISIONIMMU OITUCHIBATh U U3y4YaTh PeaIbHBIC MPOLIECCHI U SBIICHHS:

0CO3HaTh POJIb MAaTEMATUKU B pa3BuTUU Poccun u mupa;

MPHUBOANUTH TIPUMEPHI U3 OTEYECTBEHHONW M BCEMUPHOH MCTOPHH MAaTEMaTHYECKUX OTKPBITHH U
WX aBTOPOB;

2) pa3BUTh YMEHUS pabOTaTh ¢ YI€OHBIM MaTEeMAaTHUYECKHUM TEKCTOM (aHAJTU3UPOBATh, U3BJICKAThH
HeoOxomuMyr0 HH(OpPMANHI0), TOYHO U TPaMOTHO BBIPAKATH CBOM MBICIH C TPUMEHEHUEM
MaTeMaTHYECKOM TEPMHHOJIOTMM W CHMBOJIMKH, MPOBOIUTH KJIACCU(PUKAIMH, JIOTHYCCKUE
000CHOBaHUS, 10KA3aTEILCTBA MATEMATUYECKUX YTBEPKICHHH ;



3) OBIajeTh IeOMETPUYECKHM S3bIKOM; pPa3BUThb YMEHHs MCIIOJIb30BaTh €ro JJs ONMCAHUS
MPEIMETOB OKPY)KAIOLIETO MHpA; Pa3BUTh MPOCTPAHCTBEHHBIC IPEICTABICHHS, H300pa3UTEIbHBIC
YMEHUS, HaBBIKM T€OMETPUYECKUX IIOCTPOEHUH

5) pa3BuTh YMEHUS NPUMEHITHh W3YUYCHHBIC MMOHATHUSA, PE3yAbTAaThl, METOABI UL PEUICHUS 3a7a4
IIPAKTUYECKOI0 XapakTepa U 3a/a4 U3 CMEKHBIX AUCLUUIUIMH C UCIOIb30BaHUEM IPU HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTE€pPHajJOB, KOMIBIOTEpPA, MOJIH30BATHCS OLIEHKON M NMPUKHIKON HpU MPaKTHYECKHX
pacuerax;

6) cienblie U cnaboBUASIIIE 00YYAIOIIHECS:

BJIAJeTh IpPAaBUIAMU 3alMCH MaTeMaTHYeCKHX (OpMysl M CHELUaIbHBIX 3HAKOB peibedHO-
TOYEUHOW cucTeMbl 0003HaueHwuit JI. bpaiins;

BJIAJI€Th TAKTHJIbHO-OCA3ATEJIbHBIM CIIOCOOOM 00CIENOBaHHUA M BOCHPUATUS pelbepHBIX
M300pakeHUI MPEeIMETOB, KOHTYPHBIX N300pakeHUI reoMeTpuIecKux (puryp u T.11.;

YMETh 4YUTaTh peibe(Hble I'papUKU 3IEMEHTApHBIX (YHKIMHA HA KOOPIUHATHOW IUIOCKOCTH,
MIPUMEHSTH CHIEIHATIBHBIE TPUCIIOCOOICHHS VTS PEIbePHOTO YSpUCHNUS;

BJIAJIETh OCHOBHBIM (DYHKIIMOHAJIOM IPOrpaMMbl HEBU3YaJIbHOI'O AOCTyHa K MH(OpMaLuu Ha
skpane IIK, ymerp ncnonbp30BaTh MEpCOHATIBbHBIE THU(MIOTEXHUYECKHUE CPEACTBA HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOI'O I0CTYIIA CJIENBIMU 00yYaroIuMUCS;

7) oOydaromuecs: ¢ HapyIIEHUSIMH OMTOPHO-IBUTATEIILHOTO armapara:

BJIAJETh CIELUUAIBHBIMU KOMIIBIOTEPHBIMH CPEICTBAMM IPEACTABICHUS M aHaIW3a JAHHBIX U
YMETh HCIIOJIb30BaTh MEPCOHAIBHBIE CPENICTBA JOCTYIA C YIETOM JBUTATEILHBIX, PeUeIBUTATEIBHBIX
U CEHCOPHBIX HapyIIEHU.

BoinyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAHUS B NOBCEIHEBHOI KU3HU H
o0ecrevyeHnst BO3MOKHOCTH YCIIEIIHOTO NPOAO0JIKEHHs1 00pa3oBaHus HA 0a30BOM YPOBHe)

I'eomeTpuueckue purypsoi

e OrnepupoBaTh Ha 6a30BOM ypOBHE MOHIATHUSMHU I'€OMETPUUECKUX QUTYD;

® U3BJIEKAaTh MH(POPMALIMIO O TEOMETPHUECKUX (PUTYpax, MPeJICTABICHHYIO Ha YEPTEKaxX B IBHOM
BH/JIE;

® MPHUMEHATH Ui pelleHHs 3aJad TeoMeTpuuyeckue (akThl, €CIU YCIOBHMS HMX MPUMEHEHMS
3aJjaHbl B IBHOH (opme;

e pewiaTh 3a/1a4M Ha HAXOXJACHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3laM Uil alrOPUTMaM.

B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

® CIIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (PUTYp /IS peIIeHUs] TUIIOBBIX 33/1a4, BO3HUKAIOIINX
B CUTYallUsX TIOBCETHEBHOM KU3HH, 3a]]a4 IPAKTHUECKOTO COJIEPIKAHUS.

OTHOmIEHNS

e OrnepupoBaTh Ha 6a30BOM YpOBHE MOHATHIMU: PABEHCTBO (UTyp, paBHbIE (DUTYPHI, pABEHCTBO
TPEYTOJIbHUKOB, MapaJlJIEIbHOCTh MPSAMBIX, NEPHEHAUKYIAPHOCTh MPSMBIX, YIVIBI MEXKIY HMPSIMBIMH,
MEPIEHIUKYIISIP, HAKIIOHHAS, TPOCKIUS.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:

® JCIIOJIB30BaTh OTHOUIEHUS /U1 PEIICHMsS IMPOCTEMIIMX 3a]ad, BO3HUKAOIIMX B PEATBHOU
KU3HU.

N3mepenus u BoIYMCICHUS

e BEIIONHATE U3MEPEHUE UIMH, PACCTOSHHUM, BEIUYHMH YIJIOB, C TIOMOIIBIO MHCTPYMEHTOB JJIS
W3MEPEHUH JIJIUH U YIJIOB;

® MPHUMEHATH (HOPMYJBI NEepUMETpa, MJIOUIATd U 00bEeMa, IUIOMAAN MOBEPXHOCTU OTICIBHBIX
MHOT'OTPaHHHUKOB IPU BBIUUCIICHHAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY,

e mnpuMeHATh TeopeMmy Iludaropa, 0a3oBbleé TPUTOHOMETPUYECKHUE COOTHOILICHUS  JUIS
BBIYMCIICHUS JIUH, PACCTOSHMM, ILIOIIAAEH B IPOCTEUILNX CIIydasix.

B noBceaHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

® BBIUUCIIATH PACCTOSIHMSI Ha MECTHOCTH B CTAaHJAPTHBIX CUTyalUsX, IUIOIIAAU B IMPOCTEHIINX
clly4dasix, IpUMEHSTH (POPMYJIbI B MPOCTEHIINX CUTYAIMSIX B TTIOBCEAHEBHOM KU3HHU.

I'eomeTpuyeckue MoCTpoeHU



e I300paxars TUNOBBIE TUIOCKUE (UTYpPHI U (HUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIBIO
UHCTPYMEHTOB.

B noBceaHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB:

® BBIINOJIHATH IPOCTENIINE IOCTPOCHUS HA MECTHOCTH, HEOOXOIMMbIE B PEAIbHOM KU3HH.

I'eomeTpuueckune nmpeodpa3zoBaHus

e Crpouts GUrypy, CAMMETPUYHYIO JaHHOU (PUTYpE OTHOCUTEIHLHO OCH M TOUKH.

B noBcenHeBHOM KU3HM M NIPH M3Y4YEHHHU APYTUX NPeIMETOB:

® pacrno3HaBaTh JBH)KEHUE OOBEKTOB B OKPYKAIOLIEM MUPE;

® pacrno3HaBaTb CUMMETPHUHBIE GUTYPBI B OKPY>KAIOLEM MUDE.

BekTopbl H KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YPOBHE IOHSATUSIMU BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOPA Ha YUCJIO, KOOPAUHATHI Ha INIOCKOCTH;

e onpeAensATb NPUOJMKEHHO KOOPAMHATHI TOYKM IO €€ M300paKEHUI0 Ha KOOPAMHATHOMN
IIJIOCKOCTH.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® JCIIOJIB30BaTh BEKTOPBI JUI PEIICHHMs MNPOCTEHIIMX 3a4ad Ha ONpEIEIeHUE CKOPOCTH
OTHOCHUTENILHOT'O JIBUKEHUSI.

Hcropus MaTeMaTHKH

e OnuchIBaTh OT/IEIbHBIE BBIIAIOLINECS PE3YIIbTAThl, IOJyYEHHBIE B X0/1€ Pa3BUTUSI MAaTEMaTUKU
KaK HayKH;

® 3HAThb IPUMEPHl MATEMaTUYECKMX OTKPBITUM M UX aBTOPOB, B CBSI3M C OTEYECTBEHHOM U
BCEMUPHON UCTOpUEH;

® [IOHHMMAaTh POJIb MaTEMATHKHU B pa3BUTHH Poccum.

Metoabl MaTeMaTUKH

e Bribuparh noaXo AMMi H3y4eHHBIA METOJ] JJIsl PeLICHUs U3yYEHHBIX TUIIOB MaTEMAaTHYECKUX
3azay;

e [IpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYKAKOLIEH 1EHCTBUTEIBHOCTH
Y IPOM3BEJICHUAX HUCKYCCTBA.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYUYMThCSl B 7-9 Kiaccax Ajs odecrnieyeHust
BO3MOKHOCTH YCIELIHOT0 MPOI0JKeHHsI 00pa30BaHHUA HA 0A30BOM U YIJIy0JIEHHOM YPOBHSAX

I'eomeTpuuyeckue puUrypsl

e OrnepupoBaTh MOHATUIMU T€OMETPUUYECKUX DUTYP;

® U3BJIEKAaTh, MHTEPIPETUPOBATh W NPeoOpa3OBHIBATH HWHPOPMAIHIO O TEOMETPUIECKUX
¢burypax, npeCcTaBICHHYIO Ha YepTekKax;

® MPUMEHATh IeoMeTpuueckue (PaKThl Ui pelIeHus 3a/1ady, B TOM YHUCIE, MPeIrnojarariimx
HECKOJIbKO II1aroB PeleHus;

e (opmymupoBaTh B MPOCTEUIIHX CITydasiX CBOWCTBA M MIPU3HAKH QUTYD;

® JI0Ka3bIBaTh T€OMETPUIECCKHE YTBEPKIACHUS;

e BIAJNETh  CTAaHAApTHOM  Kiaccupukauumed  miIockux  ¢uryp  (TpeyroiabHHUKOB U
YeThIPEXYTOJbHUKOB).

B noBcegHeBHOI :KM3HM M NIPU U3YUYEHHUH APYTHX NPeEAMETOB:

® HCIIONB30BATh CBOMCTBA TEOMETPHUYECKUX (UTYp MJIs peHIeHus 3agad MPaKTHIeCKOTO
XapakTepa M 3aJa4 U3 CMEKHBIX TUCIUIUIMH.

OTHOmEeHust

e OrmepupoBaTh MOHATUSMH: PABEHCTBO (UIyp, paBHbIE (UIYpHI, PABEHCTBO TPEYrOJbHHUKOB,
NapajyIeIbHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCT MPSIMBIX, YTIBl MEXIY MPSIMBIMH, MEPICHIUKYIIP,
HaKJIOHHAsI, IPOCKITUs, TT0100ue GUryp, moo0HbIe (GUTYPHI, TOIOOHBIC TPEYTOJbHHUKH;

® MpPUMEHATH TeopeMy Dajeca u TeopeMy 0 MPONOPIHMOHANBHBIX OTPE3KaxX NP PelICHUH 3a/1a4;

® XapaKTEepHU30BaTh B3aMMHOE PACIIOIOKEHHE MPSIMOI U OKPY>KHOCTH, IBYX OKPYXHOCTEH.

B noBcegHeBHOI :KM3HM M PU U3YYE€HHH APYTUX NMPeAMEeTOB:

® CIIOJIb30BaTh OTHOIIEHMS [Vl PELIEHUs 3a7]ay, BOSHUKAIOUINX B PeaJIbHON KU3HH.

N3mepennst 1 BbIYUCICHHSA



e OrnepupoBaTh MPEACTABICHUSAMH O JUIMHE, IUIOMIAAH, 00beMe Kak BelnduHaMu. [IpuMeHsTh
teopemy Iludaropa, popmyisl miomanu, o0beMa Ipy pelieHMH MHOTOLIAroBbIX 3a/1a4, B KOTOPBIX HE
BCE JaHHBIC MPEJACTABICHBI $BHO, a TpeOYyIOT BBIUMCICHUH, ONepupoBaTh Oojiee IUPOKUM
KOJINYECTBOM (OPMYIT JAJIUHBI, IUIOIAAH, 00bEMa, BBIYUCIATh XapaKTEPUCTUKU KOMOMHAIMNA QUryp
(OKpYKHOCTEd ¥ MHOTOYT'OJBHHMKOB) BBIUUCIATH PACCTOSIHUA MEXAYy (urypamu, HTpUMEHSTH
TPUTrOHOMETpHUYECKHEe (OpPMyJbl A BBIYMCICHHH B 0ojiee CIOXKHBIX CllydasiX, HPOBOJUTH
BBIYHCJIEHUS] HA OCHOBE PABHOBEJIMKOCTH U PaBHOCOCTABJIEHHOCTH;

® [IPOBOJUTH NPOCThIE BBIYMCICHUS HA OOBEMHBIX TEJaX;

e (opmynupoBaTh 3a/1a4M Ha BHIYMCIIEHUE JUIMH, IUIOLA1eld 1 00bEMOB U pelaTh UX.

B noBcenHeBHOM KM3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

® [IPOBOJUTH BBIUMCIIEHUS HA MECTHOCTH;

® MPUMEHATh (OPMYIIBI MPHU BHIYUCICHHUSIX B CMEXKHBIX YYEOHBIX MPEIMETax, B OKpYXKaroliei
JNEHCTBUTEILHOCTH.

I'eomeTpuyeckue nocTpoeHus

e M300paxars reoMeTpuyecKie (GUrypsl o TEKCTOBOMY U CHMBOJIBHOMY OITMCAHHUIO;

e CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECTIOKHBIX CIIydasXx,

® BBIIOJIHATH IIOCTPOCHUS TPEYrOJbHUKOB, IPUMEHATh OTAEIbHBIE METOABI IOCTPOEHUH
LUPKYJIEM U JJUHENKON U IPOBOAUTH IIPOCTEHIINE UCCIEJOBAHMS YNCIIA PEILICHU;

e 1300pakaTh THUIOBBIE IUIOCKHE GUTYpl W OOBEMHBIE Tella C TOMOIIBI0 MPOCTEUIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM U NIPH U3YYCHHH APYIUX NPEJIMETOB:

® BBINOJIHSTH [IPOCTEHIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXO/IMMBIE B pEaJIbHOM JKU3HH;

® OLIEHUBATh Pa3MEPbI pealIbHbIX 00BEKTOB OKPYKAIOIIEr0 MUpA.

IIpeoGpazoBanus

e OrmepupoBaTh MOHATHEM JBHXKEHHUS U IpeoOpa3oBaHus MOJ00Ms, BIAAETh INpPHEMaMHU
NOCTpOeHHUsT (UTYp C HCIOJIB30BAaHUEM JBWKEHHM U TNpeoOpa3oBaHMi MOA00MS, NPUMEHSTbH
MIOJIyYEHHBbIE 3HAHUS U OMNBIT IOCTPOCHUH B CMEXKHBIX MpPEIMETaX WU B pEalbHBIX CHUTYyalMsIX
OKPY>KaIOILEro MUpa;

e CTpouTh GUTYpy, MOJOOHYIO JaHHOM, MOJI30BATHCS CBOMCTBAMU MOJ00US i1 0OOCHOBAHUS
CBOUCTB (uryp;

® [PUMEHATH CBOMCTBA IBMKEHUM JUIsl TPOBEIEHUS IPOCTEHIINX 000CHOBAaHUI CBOMCTB (UTYD.

B noBceaHeBHON KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

® TPUMEHATH CBOMCTBA JBM)KEHUI U IPUMEHSATH 0J00ME I MOCTPOSHUN U BBIYUCIICHUH.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e OnepupoBarh MOHATHSIMH BEKTOp, CyMMa, Pa3HOCTh BEKTOpPOB, MPOM3BEJEHHE BEKTOpa Ha
YHCIIO0, YIOJ MEXIy BEKTOpPaMHU, CKaJIIpHOE NMPOU3BEACHHE BEKTOPOB, KOOPAMHATHI Ha IIOCKOCTH,
KOOpJAWHATBI BEKTOPA;

® BBINOJHATH JCHCTBUS HaJ BEKTOpaMU (CIOKEHHE, BBIYUTAHHE, YMHOXXEHHE Ha YHCIO),
BBIUUCIIATH CKAISIPHOE MPOU3BEICHHE, OMPEENIATh B MPOCTEHIINX CIIy4asiX yrojl MeXAy BEKTOpaMu,
BBIMOJIHATE PA3J0kKEHWE BEKTOpPAa Ha COCTABIIAIOIIME, MPUMEHSATHh MOJYYCHHbIE 3HAHUS B (U3HKE,
M0JIb30BAaThC (POPMYJION BBIYUCIEHUS PACCTOSHUSI MEXKIY TOYKAMHU [0 M3BECTHBIM KOOpIMHATAM,
MCIOJIb30BaTh YPABHEHUS (PUTYp JUI pELIeHHs 3a1a4;

® [PUMEHATh BEKTOPHl M KOOPAMHATHI JJI PEIICHHUS NeOMETPUYECKHX 33/7a4 Ha BBIYHCICHUE
JUIH, YTJIOB.

B noBcenHeBHOM JKU3HM U IPH W3YYEeHUH APYTHX NPEIMETOB:

® CIOJB30BaTh MOHATHS BEKTOPOB U KOOPJIMHAT JAJs pelIeHMs 3aa4 Mo (Qpu3uke, reorpapuu u
APYTUM Y4€OHBIM NpEeIMETAM.

HUcropus MaTeMaTHKHU

e XapakTepu3oBaTh BKJaJ BBINAIOIIMUXCS MATEMAaTUKOB B DPA3BUTHE MATEMAaTUKU W HHBIX
HAyYHBIX 00acTeif;

® [IOHMMAaTh POJIb MaTEMATHKHU B pa3BuTuu Poccun.

Metoabsl MATEMATHKH

e lcnonb3yst U3yuyeHHbIE METO/IbI, TPOBOAUTH JOKA3aTEIbCTBO, BHIIIOJIHATH ONPOBEPIKEHUE;

e BHIOMPATh N3YUYEHHBIC METOJIBI M X KOMOMHALINY JUTSI PEILICHHSI MAaTeMaTHUECKUX 3a/1a4;



® JCIIOJIB30BaTh MAaTEMAaTUYECKUE 3HAHUA U1 ONMCAHUSA 3aKOHOMEPHOCTEM B OKpPYXKarOLIEH
JNEUCTBUTEIBLHOCTH U MIPOU3BEICHUAX UCKYCCTBA,

® IIPUMEHATH IPOCTEHIINE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHMKALMOHHBIE
CUCTEMBI [IPU PEIICHUU MAaTEMaTUYECKUX 3a1a4.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCA B 7-9 Kiaccax AJsl yCNemHoro
NMPOIXO0JIKeHUs 00pa30BaHMsl HA YyIJ1y0J€HHOM YPOBHe

I'eomeTpuueckue Gpurypsl

e CB0OOJHO ONEpUpOBaTh I'€OMETPUYECKMMHU HMOHATHAMM IPU PELICHUU 3a7ad U MPOBEACHUU
MaTeMaTHYECKUX PacCyKICHUH;

® CaMOCTOATENBHO (POPMYIHUPOBATH OMPEACIICHHS TEOMETPUIECKUX (PUTYD, BBIIIBUTATH THIIOTE3HI
O HOBBIX CBOMCTBaxX M INpH3HAKaX IeOMETpHUYECKUX (puryp u oOOCHOBBIBATH WIIM ONPOBEPraTh HX,
0000111aTh WM KOHKPETU3HPOBATh PE3yJbTAaThl HA HOBBbIE KJIACCHI (PUTyp, MPOBOJAUTH B HECIOMXKHBIX
cirydasix Kiaccu(uKanuio GUryp 1mo pa3aIndHbIM OCHOBAHUSIM;

® CCIIENOBaTh YEPTEXH, BKJIKOYas KOMOMHAIMKU (GUryp, H3BIEKAaTh, HUHTEPIPETUPOBATH U
1peoOpa3oBbIBaTh HH(OPMALINIO, IPEACTABICHHYIO Ha YepTexkax;

e pemaTh 33aJa4d T€OMETPUYECKOTO COJCpPKAHUs, B TOM YHCIE B CUTYalUsX, KOT/Ia aJTOPUTM
pelieHusi He CIenyeT SIBHO U3 YCIOBHS, BBIIOJHATH HEOOXOOMMBIC JUIsI PEHICHUS 3aladyd
JIONIOJTHUTENIbHBIE TOCTPOEHMsI, HCCIEN0BaTh BO3MOXKHOCTh IPHUMEHEHHs TeopeM U (GopMmys ais
peleHwHs 3a/1a4;

e (opmynupoBaTh U JOKa3bIBaTh FEOMETPUUECKUE YTBEPHKICHUS.

B noBceaHeBHOI )KM3HM M PU U3YYE€HHUH IPYTUX MPeEAMETOB:

® COCTaBJIATH C UCIOJIb30BAHUEM CBOMCTB T€OMETPUUYECKUX (PUT'Yp MaTeMaTHUYECKUE MOJEIU AJIs
pelieHust 3agad MPAaKTUYECKOro XapakTepa M 3ajad M3 CMEXKHBIX JUCLMIUIMH, HCCIel0BaTh
MOJTyYSHHBIE MOJIENIA M HHTEPIIPETUPOBATH PE3YIIbTaT.

OTtHowmeHnst

e Brazers MOHATHEM OTHONICHHS KaK METAIPEIMETHBIM;

e CBOOOJHO ONEPUPOBATH TOHATHUSMH: PAaBEHCTBO (QUTYp, paBHBIE (QUIypBl, PaBEHCTBO
TPEYTOJILHUKOB, MapauIeIbHOCTh MPSMBIX, MEPIEHAUKYISIPHOCTD MPSIMBIX, YIIIBI MEXIY HMPSIMBIMH,
NEepIeHANKYIIAp, HAKJIOHHAsA, TMpoekuus, mnogobdue ¢uryp, mnoao0Hble (Urypsl, NOJ00HBIE
TPEYTOJIbHUKH;

® CIIOJIb30BaTh CBOWCTBA MOA00MS U paBEHCTBA (DUTYp IPU PELICHUH 3a/1a4.

B noBcegHeBHOI )KM3HM M NIPU U3YUYEHHH APYTHX NPEAMETOB:

® CIONB30BATh OTHOUICHUS JUIS TIOCTPOCHUS W HCCIEOBAHUS MaTeMaTHYECKUX MOJeNeit
00BEKTOB peabHOM KU3HHU.

N3mepenusi M BbIYUCIEHHUSA

e CBOOOTHO oOmepHpoOBaTh TMOHATUSMH JUIMHA, IUIOMIAAbh, OOBEM, BEIMYMHA YIia Kak
BEJIMYMHAMH, HCIOJIB30BAaTh PABHOBEIMKOCTh M PAaBHOCOCTABICHHOCTh IPH PEHICHWH 3a7ad Ha
BBIUUCIIEHHE, CAMOCTOSTENFHO MOJIYy4aTh M MCIOJIb30BaTh (DOPMYJIbI AJIsl BHIYMCICHUH IUIOMIAAeH U
00BemMOB (uryp, cBOOOIHO ONEPUPOBATh HIMPOKUM HAOOPOM (OpMYI Ha BHIYMCIECHUE MPU PELICHUU
CIIO’KHBIX 3ajlay, B TOM YHCJIE€ U 3a/1a4 Ha BHIYHUCICHUE B KOMOMHAIMAX OKPY)KHOCTH U TPEYroJbHHKA,
OKPY)KHOCTH H YETHIPEXYTOJIbHUKA, & TAK)KE C MPUMEHEHUEM TPUTOHOMETPHU;

® CaMOCTOATENBHO (POPMYJIMPOBATH TUIOTE3BI U MPOBEPSITH UX JOCTOBEPHOCTb.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

e cB00OJHO onepupoBaTh (popMynaMH NMPH PEIIEHUH 3a]1a4 B APYTUX y4EOHBIX MpeaAMeTax U Mpu
MIPOBEICHUU HEOOXOJMMBIX BBIYMCICHUN B PEATbHOMN HKU3HH.

I'eomeTpuyeckme nmocTpoeHust

e OrnepupoBaTh MOHATHEM HaOOpa 3JIEMEHTOB, ONPEIEIIAIONINX T€OMETPUUECKYIO QUTYDY,

e BIa/IeTh HAOOPOM METOA0B MOCTPOCHUN IIUPKYIEM U JTMHEHKOI;

® [POBOJWTH AHAIH3 U PEATU30BHIBATH ITAIbI PEIICHHS 3aa4 Ha MOCTPOCHHE.

B noBcegHeBHOI :KM3HM M PU U3YYE€HHH APYTUX NMPeAMEeTOB:

® BBINOJIHATH IOCTPOCHUS HA MECTHOCTH;

® OIICHMBATh Pa3MepPhl pEaIbHBIX 0OBEKTOB OKPYKAIOILIET0 MUPA.

IIpeoOpa3oBanus



e OrnepupoBaTh IBHKECHUAMH H IIPEOOPa30BAHUSAMHI KaK METANPEAMETHBIMHU MOHATHIMU;

® OIepupoBaTh MOHATUEM JBIXKEHUS U IpeoOpa3oBaHMs 110100us 11s1 000CHOBaHMH, CBOOOIHO
BJIaJIeTh IPUEMaMHU IOCTPOEHUS (PUIyp C NOMOILBIO IBUXKEHUH U NTpeoOpa3oBaHus MOA00Us, a TaKxKe
KOMOWHAIMSIMU JABMKEHUH, ABIKEHUI U TPEOOpa30BaHUI;

® CIOJb30BaTh CBOWCTBA JBMXKEHUH M NpeoOpa3oBaHUMl Ui NHpoBeIeHHs OOOCHOBaHHS M
JI0Ka3aTeNbCTBA YTBEPHKACHUN B TEOMETPUH U APYTUX Y4EOHBIX MpeaAMeTax;

® [10JI30BaThCSI CBOMCTBAMU JIBUKECHUI M TPeoOpa30BaHUi P PEIICHUH 33/1au.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

® IIPUMEHATH CBOMCTBA JBM)KEHUI U IPUMEHSTh I0J00ME Ul HOCTPOCHUN U BBIYUCIICHUH.

BekTopbl M KOOPpAUHATHI HA IJIOCKOCTH

e (CB0OOOJHO omnepupoBaTh MOHATUSMU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOU3BEJIECHUE
BEKTOpa Ha 4YMCJIO, CKAJSIPHOE IIPOU3BEIECHUE BEKTOPOB, KOOPAMHATBHI Ha IIJIOCKOCTH, KOOPAWUHATHI
BEKTODA;

® BIAJACTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JUIsl pELIEHUs 3aaad Ha
BBIYHCJICHHUE U JOKA3aTEIIbCTBA;

® BBHIIOJHATH C IIOMOIIBIO BEKTOPOB UM KOOPAMHAT JOKAa3aTEIbCTBO HM3BECTHBIX €My
reOMEeTPHUECKUX (aKTOB (CBOWMCTBA CPEIHUX JIMHHMA, TEOPEM O 3aMeuaTeNbHBIX TOYKAX M T.N.) H
[I0JTy4aTh HOBBIE CBOICTBA U3BECTHBIX (DUTYD;

® HCIONB30BATh YypaBHEHUs GUIYp ISl pelmieHWs 3aJad M CaMOCTOSTEIBHO COCTaBIIATH
YpaBHEHHSI OT/IEBHBIX IOCKUX (PHUTYD.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTHUX NPEIMETOB:

® HCIOJB30BATh MOHATHS BEKTOPOB W KOOPIMHAT JJIsl PEIICHHs 3a1a4 M0 (QHU3UKe, reorpapuu u
JPYTUM y4e€OHBIM IIpeIMETaM.

HUcropus MaTeMaTHKHU

e JloHnMaTh MaTeMaTHKy KaK CTPOrO OPraHM30BaHHYIO CHCTEMY HayYHBIX 3HAHH, B YACTHOCTH
BJIQJIETh MPEJICTaBICHUSIMH 00 aKCMOMaTH4YE€CKOM IIOCTPOCHHHM TE€OMETpPUHU U TMEePBUYHBIMU
IIPEICTABICHUSIMH O HEEBKIIMIOBBIX T€OMETPUSAX;

® paccMaTpuBaTh MaTEMaTHKy B KOHTEKCTE€ HCTOPUM pa3BUTHUS LUBUIM3AUUU U HCTOPUU
pa3BUTHA HAyKH, IOHUMATh POJIb MaTEMAaTUKH B pa3BUTUU Poccuu.

Metoabl MAaTEMATUKH

e Braners 3HaHUSAMHM O Pa3IMYHBIX METOAAX OOOCHOBAHHS U ONPOBEPKEHUS] MAaTEMATHUYECKUX
YTBEPKACHUN U CAMOCTOSITENILHO IPUMEHSTH HX;

e BJIAJICTh HABBIKAMM AHAJIM3a YCIOBHS 3a7a4d U ONPENEICHUS MOAXOMAIINX IS PELICHU 3aaa4
M3Y4YEHHBIX METOJI0OB WM UX KOMOMHAIIHIA;

® XapaKTepHU30BaTh MPOU3BENEHUS HUCKYCCTBA C YYETOM MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE, UCTIOIB30BAaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSITEIbBHOM TBOPUYECTBE.

Conep:xanue yueOHOI0 npeamera
I'eomerpuueckue purypsl

Durypsl B reoMeTpHU U B OKPY:KaIOIeM MUpPe

I'eomerpuueckass ¢urypa. DopmupoBaHHE TNPEACTABICHUNH O METANPEAMETHOM MOHITHH
«purypay.

Touka, nuHUS, OTpPE3OK, MpsiMasi, JTyd4, JOMaHas, IJIOCKOCTh, YTOJ, OHWCCEeKTpuca yria U ee
CBOMCTBA, BUJIBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LleHTpanbHas CHMMETpUst TEOMETPHUECKUX PUTYP.

MHOroyroJibHuKHu

MHOroyroiapHUK, €ro 3JIEMEHTHl U €r0 CBOKMCTBA. Pacrno3HaBaHue HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinyknvie u negvinykavie mrnocoyeonvnuxu. [ IpaBuiibHbIE MHOTOYTOJIbHUKH.

TpeyronbHuku.  BwicoTa, MenuaHa, OHCCEKTpHcCa, CpEeIHSAS  JUHUS  TPEYroJibHUKA.
PaBHOOEIpeHHBIN TpPEyroNbHUK, €ro CBOWCTBA M TMPU3HAKWA. PaBHOCTOPOHHHMHA TPEYrOJIbHHUK.
IIpsAMOYTONBHBINM, OCTPOYTOJIbHBIN, TYNOYIOJBbHBIM TPEYrOJIbHUKHA. BHEIIHME YIUIBI TPEYroJIbHMKA.
HepaBeHcTBO TpeyrosibHUKA.



UYerbipexyronpauku.  [lapamnenorpamm, poMO, TpSIMOYrolbHUK, KBaapaT, Tparemnus,
paBHOOeapeHHas Tpanernus. CBoWCTBa M HpPU3HAKU MapajjiesiorpamMma, poMmOa, HIpsIMOYTOJIbHHKA,
KBaJipara.

OKpPYXHOCTB, KPYT

OKpy>XHOCTb, KPYT, UX DJIEMEHTHI U CBOMCTBA; LIEHTPAJIbHbIC U BNUCaHHBIC yribl. KacarenbHas u
ceKkywas K OKpPYKHOCTH, ux ceoucmed. BnycaHHbple ¥ ONKMCAHHBIE OKPYKHOCTU ISl TPEYTOJbHUKOB,
Yemulpexy20bHUKO8, NPAGUNbHBIX MHO20Y201bHUKOS.

I'eomerpuueckne Gurypsl B mnpocTpaHcTBe (00beMHbIE TeJIa)

MHnococpannuk u e2o sn1emenmoul. Hazeanus MHO202DAHHUKOS C PA3HbIM NOJNONCEHUEM U
Konuuecmeom 2cpanell. IlepBUuHbIe MpEACTaBICHUS O MUpaMUJie, NapauieNenunene, npusme, cepe,
mape, QUIMHIPE, KOHYCEe, X AJIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OTHomIEeHNs

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [IpU3Haku paBeHCTBa TPEYTrOJIbHUKOB.

IMapanieJbHOCTh NPAMBIX

[Ipu3Haky U CBOWMCTBA MapayIeIbHBIX MPAMBIX. Akcuoma napaineivhocmu Eexiuda. Teopema
Daneca.

IlepnenauKyAsipHbIE NPSIMbIE

[Ipsmoii yroa. [lepnenaukynsap k npsimoid. Haknonnas, npoekuust. CepelnHHBIA TepIEHIUKYISAP
K oTpe3Ky. Ceolicmea u npusHaxy nepneHOUKyJIApPHOCMU.

Ilooobue

IIponopyuonanvhvie ompesxu, nooodue gueyp. Ilooobnvie mpeyzonvruku. [lpuznaxu nooobus.

B3anMHoe pacnosioxkeHue psIMON U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHuss M BBIYMCICHUS

Beanuunbl

[lonsitue Benuuunsbl. Jnuna. M3mepenue ninunHbl. Eqununel u3Mepenus JuinHbl. BennuuHa yria.
I'panycnas mepa yria.

[TonsTre o muiomanu miuockoil GUTypsl U ee cBoiicTBax. M3mepenue mmomaneil. EauHulb
W3MEPEHHUS TUIOMIA/IHN.

[IpencraBnenne 006 oOvemMe u ero cmoiictBax. M3mepenne oOvema. EguHUIBI H3MepeHHS
00BEMOB.

HN3MepeHus U BBIYUCTICHUS

NHCTpyMEHTBI WJIsI U3MEPEHUHM W TOCTPOCHUW; W3MEPEHUE W BBIYHUCICHUE YIJOB, JIUH
(pacctosHuii), miomaned. TpuroHomerpudeckue GYHKIIMH OCTPOTrO yria B MPSIMOYTOJIbHOM
TpeyrojabHuKe Tpuconomempuueckue hyHKyuu mynoeo y2ia. BeluucieHrue 31eMeHTOB TPEeyTroJIbHUKOB
C UCIIOJB30BAaHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. POpMysbl IUIOMIAAU TPEYroJIbHUKA,
napajiejiorpaMMa ¥ €ro 4YacTHBIX BHUIOB, (OPMYNbl JUIMHBI OKPY)KHOCTH W IUIOMIATX Kpyra.
CpaBHeHue u Bbuucienue miomianeil. Teopema Iudaropa. Teopema cunycos. Teopema xocumycos.

Paccrosinust

Paccrosiare Mexny Toukamu. PacctosiHue oT TOUkU 10 npsiMoi. Paccmosinue medcoy ghusypamu.

I'eomeTpuyeckue nocTpoeHust

I'eoMeTpuyeckre NOCTPOSHUS AJIs MILTIOCTPAIIMH CBOMCTB T€OMETPUIECKHUX (DUTYD.

NHCTpyMEHTBI )11 NOCTPOEHWMN: LUPKYJb, JIMHEWKA, YTOJNbHHK. [Ipocmetiuiue nocmpoenus
YUpPKYIeM U JTUHEUKOU: nocmpoenue OUCCeKmpucyl yend, NepneHOUKyIapa K npsamou, y2id, paeHo2o
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpem CMOPOHAM, O8YM CMOPOHAM U YelIy Mexdcoy HUMU,
CMOpoHe U 08YM NPULEAHCAUUM K Hell YeTaM.

enenue ompeska 6 0GHHOM OMHOUIEHUU.

I'eomeTpuueckmne nmpeodpa3zoBaHus

IIpeoOpa3oBanus

[Tonstue mpeoOpazoBanus. IIpeacraBieHue o0 MeTampeIMETHOM IOHSATHH <«IIpeoOpa3oBaHUE».
Ilooobue.

JIBuaxeHMs1

OceBas ¥ LIEHTpaIbHAsE CUMMETPHSL, H08OPOM U napaiienvHuli nepeHoc. Kombunayuu osudcenuti
HA NIOCKOCMU U UX C8OUCMEA.



BekTopbl M KOOPANHATHI HA MJIOCKOCTH

BekTopsbl

[TonsiTHEe BeKTOpa, ACUCTBUS HAJl BEKTOPAMH, HCIIOJIB30BAHHE BEKTOPOB B (DU3HKE, paA3/10JCeHUe
8eKmopa Ha cocmasisawue, CKAspHoe npouzeedeHue.

Koopaunartsi

OcHOBHbBIE TOHSTHS, KOOPOUHAMbL 6eKMOpd, paccmosanue medxcoy moukamu. Koopounamer
cepeduHvl ompeska. Ypaenenus gueyp.

IIpumenenue 6exkmopoe u KoopouHam O peuleHus: NPOCMeUUX 2e0MeMmpPULecKUx 3a0ay.

HcTopust MaTeMaTuKu

Ot 3emnenenus k reometpu. ITudarop u ero mromna. ®anec, Apxumen. Ilnaron u Apucrores.
[TocTpoenne mpaBUIBLHBIX MHOTOYTOJMBHUKOB. Tpucceknus yrina. KBagparypa kpyra. Y aBoenue Kyoa.
Hcropus yucna m. 3onotoe ceuenue. «Hauwana» Ekmupa. JI Ditnep, H.M.Jlo6aueBckuii. Ucropus
IIATOT0 MOCTYJaTa.

I'eomeTpus u uckycctBo. ['eomeTprudeckue 3aKOHOMEPHOCTH OKPYKAIOIIET0 MUPA.

ActpoHomus ¥ reomMeTpus. UTo U Kak y3HaJIM AHakcarop, IparocheH u Apucrapx o pazmepax
JIynsl, 3emnu u Conuua. Paccrosuusa ot 3emnu g0 Jlynel u Connua. M3mepenue paccTosiHUSL OT
3emun 10 Mapca.

Ponbp poccuiickux yuenbix B pa3Butuu Martematuku: JI. Diimep. H.U. JloGaueBckwuii,
[1.J.YeOnmueB, C. KoBanesckas, A.H. Konmmoropos.

Martemaruka B pa3Butuu Poccuu: Iletp |, mkona MaTemMaTHUeCKUX U HABUTALIKUX HAYK, Pa3BUTHE
poccutiickoro ¢iora, A.H. Kpsuto. Kocmuueckast mporpamma u M.B. Kenapim.

Conep:xanue Kypca MaTeMaTHKH B 7-9 kiaccax (yriiy0/eHHbI YPOBeHb)

I'eomerpuueckue purypbi

@Durypsl B reoMeTpHHU M B OKPYKaloLeM Mupe

I'eomerpuueckas gurypa. BHyTpeHHss, BHEmIHAA 001acTu (GUrypsl, rpanuna. JIMHUM U obiactu
Ha TUIOCKOCTH. Bhimykiias u HeBbInyKi1ast purypsl. [lnockas u Hemockas GUrypsl.

Beinenenue cBoiictB 00bekTOB. DOpMUpOBaHUE MPEACTABICHUH O METANPEeIMETHOM IOHSATHH
«purypa». Touka, oTpe3ok, mpsAmMas, Jyd, JIOMaHas, IJIOCKOCTb, Yroj, OHCCEKTpHuca yria U ee
CBOMCTBA, BU/bI YTJI0B, MHOTOYI'OJIbHUKH, OKPY>KHOCTb M KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LlenTpanbHas cuMMeETpUsi FEOMETPUUECKUX QUTYD.

MHOroyroJibHUKH

MHOroyroiapHUK, €ro 3JIEMEHTHl M €ro CBOMCTBA. IIpaBuibHBIE MHOTOYTrOJIBHUKH. BBITyKible n
HEBBIMYKJIbIE MHOTOYTOJIbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronpauk. Cymma yrjioB TpeyrojbHuka. PaBHOOEIpEHHBIN TpPEeyrojibHUK, CBOWCTBA H
NpU3HAKU. PaBHOCTOPOHHMI TpeyrojabHUK. MenuaHbl, OHUCCEKTPHUCHI, BBICOTHI TPEYrOJIbHHKOB.
3ameyaresbHbIE TOUYKH B TPEYroJpHUKE. HepaBeHCTBO TpeyronbHuKa.

YetsipexyronpHuku. [lapannenorpamMm, poM0, IpsIMOYTOJIbHUK, KBaJpaT, Tpanemnus. CBoiicTBa u
MpU3HAKY NapajuieorpaMma, pomoa, NpsiMOyToybHUKA, KBaapaTa. Teopema BapunboHa.

OKpyXHOCTB, KPyT

Nx snemeHTHI M CcBOMCTBAa. XOpHAbl M CEKyllMe, MX CBOMCTBA. KacarenbHble M MX CBOMCTBA.
IlenTpanbHble ¥ BIKMCAHHBIE YIUIBI. BIMCaHHBIE UM OMUCAHHBIE OKPYKHOCTU [UISl TPEYrOJBHHUKOB.
Brnucannele ¥ onMcaHHbIE OKPYKHOCTH Il YETHIPEXYTOJIBHUKOB. BHEBIIMCaHHBIE OKPYKHOCTH.
PagukansHast oCh.

®urypsl B IpoCcTPpaHCcTBe (00bEMHBIE TeJ1a)

MHororpasHuk ¥4 €ro ajieMeHThl. Ha3BaHHMs MHOTOIpaHHHMKOB C pa3HBIM IIOJIOKEHHEM U
KOJIMYECTBOM TIpaHel. [lepBHUHBIE TpenCTaBICHHMs O NHPAMHUIAX, NapajUIeNICNHINeNax, NPU3Max,
cdepe, mape, IWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHoOmIEeHUS

PasencrBo puryp

CpolicTBa M TPU3HAKH DPABEHCTBA TPEYrOJIbHUKOB. JlOMOJHUTEIBHBIE NPU3HAKA PABEHCTBA
TPEYroJILHUKOB. [Ip3HaKku paBeHCTBA IapaJlIeIOrPaMMOB.

ITapa/juteIbHOCTH MPSAMBIX

IIpu3Haky U cBOWCTBaA NMapajiebHbIX NMPAMBIX. AKcHMOMa napajuienbHocTH EBkianna. [lepsuunbie
MPEJICTABICHUS O HEEBKIIMIOBBIX TeomMeTpusix. Teopema Daneca.



IlepnenauKyasipHble NPSIMbIE

[Ipsmoit yroa. Ilepnenauxyssip k npsamoit. CepeAMHHBINA NEPIEHIUKYIAP K 0Tpe3Ky. CBOWCTBA U
MPU3HAKY NEPHEHAUKYISIPHOCTH NpsIMbIX. HakiioHHBIE, TPOEKIIMHU, UX CBOMICTBA.

IToxooue

[IponopumonansHbie 0Tpe3ku, nogodue ¢uryp. [lomodusie Tpeyroapuuku. Ilpusnaku mogoous
TpeyroiabHUKOB. OTHOIIEHHE TUIoIael TOJ0OHBIX (QUTyp.

B3anMHoe pacnosiokeHue NPAMON U OKPYKHOCTH, JIBYX OKPYXHOCTEH.

HN3mepeHus M BBIYMCICHUS

Beanunnbl

[Tousitue Benuuunsbl. nuna. U3mepenne niunbl. EquHIBI U3MEPEHUS JJIHHBI.

Benuuuna yrima. I'pagycHas wmepa yria. CHHYC, KOCMHYC M TaHI€HC OCTpPOro yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonsTre o TwIOMIAmM TUIOCKOW (GUTYpBl U ee cBoiicTBax. M3mepenue miomazneii. EguHUIBI
M3MEPEHUS TUIOLIAH.

[IpencraBnenne 06 oObeMe MPOCTPAHCTBEHHOW (UTYpPHI M €ro CBoWcTBax. M3mepenne odObema.
Enaunnibt u3smepenust 00beMoB.

HN3mepeHus u BbIYMCIEHUS

NHcTpyMeHTBl 711 M3MEPEHUW W IOCTPOCHUN; HW3MEPEHHE M BBIYMCIEHUE YIJIOB, [JIMH
(paccTosHMii), TJIOWIAAEH, BBIUMCIEHHE DJIEMEHTOB  TPEYIOJIbHUKOB C  HCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  cOooTHowmeHu.  [lnomagu.  dopmynbl  iom@aud  TPEYroJibHUKA,
napajyieliorpaMMa M €ro 4YacTHBIX BHJAOB, Tpamenuu, ¢opmyna [epona, ¢opmyna momamm
BBIIYKJIOTO YETHIPEXYroJIbHUKA, (OPMYJbl JUIMHBI OKPYKHOCTH M Iulomanu kpyra. Ilnomans
KpyroBOT'O CEKTOpa, KpyroBoro cermeHta. [lnomanp npaBuibHOro MHOTOYTrOJIbHHKA.

Teopema Iludaropa. IludaropoBer Tpoiiku. TpUTOHOMETPUYECKHE  COOTHOIICHHS B
MPSIMOYTOJIBHOM TpeyroyibHUKE. TpUroHoMerpuueckre GyHKIUU TYIOTO yria.

Teopema kocunycoB. Teopema cHHYCOB.

Pemenue tpeyroapbHuKoB. Beruncienue yrinoB. Beluucienne BbICOThI, MEAUAHBI U OMCCEKTPUCHI
TpeyroibHuKa. OproTpeyronbHuk. Teopema [Itonemes. Teopema Menenas. Teopema UeBbl.

Paccrosinus

Paccrosinne Mexay Toukamu. PacctosiHue ot Touku A0 npsiMoi. PaccTosHue Mexy Gurypamu.

PaBHOBeNMKNE 1 paBHOCOCTaBJICHHbBIE (PUTYPBHI.

CaoiicTBa (aKCHOMBI) JUTMHBI OTPE3Ka, BEIMYUHBI yIJIa, TUIOMIAId U 00beMa (PUrypsl.

I'eomeTpuyeckue nocrpoeHus

I'eoMeTpuyeckue MOCTPOSHUS AJIsl MILTIOCTPAIIMK CBOMCTB T€OMETPUIECKHUX (DUTYD.

NHcTtpymenTs! [u1s noctpoeHui. Llupkyib, muHenka.

[Ipocreiiie MOCTPOEHUS IHUPKYJIEeM U JIMHEHKOH: TOCTpOeHHE OMCCEeKTPUCHI  YTJa,
MEPIEeHINKYIIApa K IPSIMOM, yIiia, paBHOTO IaHHOMY.

[TocTpoeHue TpeyroibHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM M YIJ1y MEXKIy HUMHU, CTOPOHE U
JIBYM MPWJIEKAIIUM K HEH yriiam, no opyeum 31emMeHmam.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHHUH.

OcHOBHBIE METO/BI PELICHUS 33/1a4 Ha MOCTPOEHHE (METOJ] FT€OMETPUUYECKIX MECT TOUEK, METO]I
napajieNIbHOTO MEePEeHoca, METOI CHUMMETPUH, METOJT IIOA00US).

Ortansl peleHns 3a1a4 Ha IOCTPOEHNE.

I'eomeTpuyeckune npeodpa3oBaHus

IIpeoOpa3zoBanus

[IpencraBienre O MEXIPEAMETHOM TOHITHH «IIpeoOpa3oBaHuey». IIpeobpazoBanus B
MaTemaTHke (B apupMeTuke, aredpe, reoMeTpuueckue mpeoopa3oBaHus).

JABukeHust

OceBast 1 TICHTpaJIbHAsE CAMMETPHH, TIOBOPOT U MapajuieabHbIi nepeHoc. KoMOuHamu nBrkXeHui
Ha IUIOCKOCTH M UX CBOMCTBA.

IMomo0ue kak npeodpazoBaHue

TI'omoterus. 'eomerpuueckue mpeoOpa3zoBaHUS KaK CPEICTBO JOKA3aTENbCTBA YTBEPKIACHHHA H
penieHus 3aaay.

BekTopbl M KOOPANHATHI HA MJIOCKOCTH

BekTopsl



[lonatue BekTOpa, NEHCTBHS HAJ BEKTOpaMH, KOJUIMHEapHbIE BEKTOpBI, BEKTOPHBINA Oasuc,
pas3ioKeHue BeKTopa Mo Oa3UCHBIM BEKTOpaM. ENWHCTBEHHOCTH pa3lioKEeHHS BEKTOPOB MO Oasucy,
CKaJIIPHOE TPOU3BENICHUE U €0 CBOMCTBA, UCIOJIb30BaHUE BEKTOPOB B (hpr3mKe.

Koopaunarsi

OcCHOBHBIE OHATHS, KOOPJIMHATHI BEKTOPA, PACCTOSIHUE MEXKIY Toukamu. KoopauHaTel cepeIuHbI
oTpe3ka. YpaBHeHHUsI PUryp.

[IpuMeHeHne BEKTOPOB U KOOPAUHAT ISl PEIICHUS TEOMETPUUYECKHUX 3a/1a4.

Addunnas cucrema koopauHat. Paanyc-pekTopsl Touek. LleHTpou cucTeMbl TOUEK.

Hcmopua mamemamuxu

Bosuuxknosenue mamemamuku xaxk Hayku, smansl ee pazsumusd. (OCHO8Hble paszoervl
Mamemamuxu. Bvloarowuecss mamemamuxu u ux 6Knao 6 pasgumue HayKu.

llosasnenue memooa Koopounam, n0360JAOUWE20 NEPEBOOUMb 2eoMempuiecKue 00beKmvl Ha A3bIK
aneeopwi. llossnenue epagurxos ynxyuil. P. [lexapm, I1. @epma. [Ipumepol paznuunvix KOOpOUHam.

Om 3emnedenus k ceomempuu. [lugpacop u eco wxona. @anec, Apxumeo. Ilnamon u Apucmomerns.
Ilocmpoenue npasunbrvix mMHo20y201bHUKO08. Tpuccekyus yena. Keaopamypa kpyea. Yoseoenue xyoa.
Hcmopusa uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI. Dinep, H-U. Jlobauesckuii. Mcmopus
nAmo20 nocmynama.

I'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPQ.

Acmponomus u ceomempus. Ymo u xkax y3nanu Anaxcaeop, Spamocghen u Apucmapx o pasmepax
Jhynwt, 3emnu u Connya. Paccmosanus om 3emau 0o Jlynet u Connya. M3mepenue paccmosuus om
3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu: JI.Ounep. H.U. Jlobauesckuu, I1.JI.
Yeoviues, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HABULAYKUX HAYK,
paszsumue poccutickoeo ¢proma, A.H. Kpeinos. Kocmuueckas npoepamma u M.B. Keno



IIpumepHoOe TeMaTHUYeCcKOe IJIAaHUPOBaHue. 'eoMmeTpus. 7/ Kiacc

(2 gyaca B Hezemo, Bcero 68 yacoB)

n/n

Conepxanue
Y4eO0HOro MmarepuaJjia

KoaunuectBo
JacoB

IJIaH (l)aKT

XapakTepuCcTHKA OCHOBHBIX BUJOB J1€AITEJIbHOCTH Y4eHHKA
(Ha ypoBHe yUeOHBIX JeilcTBHIi)

KoaunuectBo
KOHTPOJIbHBIX
pador

HauanrnHbie
FEOMETPUYECKHUE
CBEICHUS

10

TIpusodums pUMepbI TEOMETPUYECKUX (PUTYD.

Onucwpléams TOYKY, IIPAMYIO, OTPE3OK, JTyY, YTOJI.

Dopmynuposamy:

onpedenenusi: PaBHBIX OTPE3KOB, CEPEIMHbBI OTPE3KA, PACCTOSHHS MEKY IBYMSI TOUKAMH,
JIOTIOJTHUTENIBHBIX JIydel, pa3BEPHYTOTO yria, paBHBIX YIJIOB, OMCCEKTPHUCHI YIJIa, CMEXHBIX U
BCPTUKAJIBHBIX YTJIOB, IICPECCKAOIINXCA MMPAMBIX, NCPICHAUKYIAPHBIX IPAMBIX,
HEPIeH/INKYJISIPa, HAKIIOHHOM, PACCTOSHUS OT TOYKHU JI0 PSIMOIL;

c60licmea: PACIONIOKEHHSI TOUEK Ha TPSIMOiA, U3MEPEHHS OTPE3KOB U YIJIOB, CMEKHBIX
BEPTUKAJIBHBIX YIJIOB, IEPIEHAUKYISIPHBIX NIPSIMBIX; OCHOBHOE CBOWCTBO IIPSIMOM.
Knaccugpuyuposams yrisi.

Jloka3zvleams: TEOPEMBI O IEPECEKAOIIUXCS TPSIMBIX, O CBOMCTBaX CMEKHBIX M BEPTHKAIBHBIX
YTJIOB, O €MHCTBEHHOCTH MPAMOIL, MEPIEHANKYIIIPHOM TaHHOU (cyyail, Kor/a TO4Ka JIEXKHUT Ha
TAaHHOH TPSMOiA).

Haxooume nimiHy 0Tpe3Ka, TpajlyCHYIO Mepy YIJIa, HCIIOJb3Ysl CBOMCTBA X H3MEPCHHIA.
H306padicamp ¢ TOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB F€OMETPUYECKUE (PUTYPBI: OTPE3OK, Iy,
YTroJi, CMEXXHBIC 1 BEPTUKAJIILHBIC YTJIbI, IICPIICHANKYJIAPHBIC ITPAMBIC, OTPE3KU U JTYYH.
Tosicnsimp, 9TO TAKOE aKCHOMa, OTPE/ICIICHHE.

Pewamp 3a1au¥ Ha BIYUCIIEHUE U JIOKA3aTENLCTBO, IPOBOJIS HEOOXOANMBIE JI0KA3aTEbHbIE
paccyKaeHust

Cobnrooams Ha ypoke o0OWenpuHsmble HOPMbL NOBEOeHUs, NpAsUld OOWeHUs CO
cmapuumu  (nedazocuteckumu paboOmHuKamu) u CceepCmHUKamu (00y4aroumumucs),
NPUHYUNBL Y4EOHOU OUCYUNTUHBL U CAMOOP2AHUZAYUU.

IIpuobpemams coyuanbHo 3HAYUMbIL ONBLIM COMPYOHUUECMBA U 83AUMHOU NOMOWU 8
Xooe wegpcmea MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX — 0OYUAIOWUXCA HAO — UX
HeycnesanuwumMu 0OHOKIACCHUKAMU

TpeyroabHUKH

17

Onucvigamsv CMBICI TIOHATHS «paBHBIC GUTYpBDy. [[pUBOIUTE IPUMEPHI paBHBIX QUTYP.
H3z00padcams 1 HAXOIUTH HA PUCYHKAX PaBHOCTOPOHHHE, PABHOOCAPEHHBIE, TIPSMOYTOJIbHEIC,
OCTPOYTOJIbHBIE, TYITOYTOJIbHBIE TPEYTOJIHHUKH M WX SIEMEHTHI.




Knaccuguyuposams TpeyroabHUKU II0 CTOPOHAM U yTJIaM.

Dopmyauposamy:

onpeoenenusl: OCTPOYTOJILHOTO, TYITOYTOJIBHOTO, MPSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHEI'0, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHCHI, BBICOThI, MEJUAHBI
TPEYTOJIBHHUKA; PaBHBIX TPEYTOJIBHUKOB; CEPEINHHOIO NEPIIEHANKYIIIPA OTPE3Ka; IEPUMETPa
TPEYrOJIbHUKA,

ceoticmea: paBHOOCIPEHHOTO TPEYTOJIbHHUKA, CEPEIUHHOTO NEPIEHINKYIISIpa OTPE3Ka,
OCHOBHOTO CBOMCTBA paBEHCTBA TPEYTOJILHUKOB;

NpuU3HAKU. PaBEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYTOIbHUKA.

lokaszvbieams TEOpEMBL: 0 €TUHCTBEHHOCTH MPSIMOM, NEPIEHIUKYJIIPHON JaHHOM (cirydyal, Koraa
TOYKA JISKUT BHE JAHHOH MPSIMOi1); TPH NIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB; IPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJIbHHUKA; TEOPEMBI O CBOMCTBAX CEPEIMHHOTO NEPIECHANKYIISAPA,
paBHOOEPEHHOTO U PABHOCTOPOHHETO TPEYTOIbHUKOB.

Pasvacusams, 9To Takoe TEOpEMa, OMUCHIBATD CTPYKTYPY TeopeMbl. OObACHATH, KAKyI0 TEOPEMY
Ha3bIBaIOT OOPATHOM NaHHOM, B YEM 3aKIIFOUACTCS METOJl 10Ka3aTeIbCTBA OT IPOTHUBHOTO.
IIpuBOAUTH MPUMEPHI UCIIOJIB30BAHUS 3TOI0 METOAA.

Pemiate 3a/1aun Ha BBIYUCIIEHHUE U JOKA3aTEIbCTBO

Ilpuobpemams oNBIT BeNIEHUS] KOHCTPYKTUBHOTO TUAJIOTA U B3aUMOJICHCTBUS C
OpyruMu 0O0yJaroImUMHUCS B XOJ€ MPUMEHIEMBbIX Ha YPOKE MHTEJUICKTYAIbHBIX UTD, ;
JTUAKTUYECKOTO TeaTpa, JTUCKYCCHUU, TPYMNIOBOM paOOTHI WM pabOTHI B Mapax

[TapamensHbie
MIpsIMBIE.

13

Pacnosnasamo Ha YepTEKaX napajiCJIbHBIC IIPSIMBIC.

N300paxkarhb ¢ MOMOIIBIO JINHEWKH U YTOJIBHUKA MapaiebHbIE MPSMBIE.

Onucviéamy yritpl, 00pa30BaHHBIC NP NIEPECCUCHUN ABYX NPSMBIX CEKYIICH.

Dopmyauposamo:

onpede/lel-tu}l.' nmapajuICJIbHbBIX NPAMBIX, paCCTOAHUA MEXAY IMapalJICJIbHBIMU IIPSAMBIMHU,
BHCHIHCTO yIJjia TPCYroJIbHUKA, TUIIOTCHY3bI U KaTCTAa,

ceoticmea. MapauICIbHBIX NPAMBIX; YIJIOB, 06pa3OBaHHBIX IIpu NCPECCUCHUU MapaJIJICIbHBIX
MPSIMBIX CEKYLIEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHErO yIJla TPEYTOJIbHUKA; COOTHOLIEHUI
MCXKAY CTOPOHAMU U yIjIaMHU TPCYTrOJIbHUKA, ITPAMOYT'OJIbHOT'O TPECYT'OJIbHUKA; OCHOBHOC
CBOMCTBO napaJUICJIbHBIX MPSAMBIX;

npus3HaKy: MapajuIeIbHOCTH MPSIMBIX, PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIHHUKOB.
Jloxazvieams. TEOPEMBI O CBOWCTBAX MapaJICIBHBIX MPSMBIX, 0 CYMME yTJIOB TPEYTOJIbHHUKA, O
BHCIIHCM YTIJIC TPCYTroJIbHMKA, HCPABCHCTBO TPCYTOJIbHUKA, TCOPEMBI O CPABHCHUU CTOPOH U
YTJIOB TPCYroJibHUKA, TCOPEMBI O CBOMCTBaxX MpAMOYTOJIbHOI'O TPCYTrOJIbHUKA, IPU3HAKN
MapajuIeIbHBIX TPSIMBIX, PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIHHUKOB.

Pewamo 3aJa4i Ha BbIYUCICHHUEC U JOKAa3aTCIbCTBO

Cobnrooams Ha ypoke o0OWenpuHsmble HOPMbL NOBEOEHUs, NpaAsUld O0OWeEeHUs CO
cmapwumu  (nedazo2uteckumu pabomuHuKamu) U Cc8epCmHuKamu (06y4aoumumucs),




NPUHYUNBL Y4eOHOU OUCYUNTUHBL U CAMOOP2SAHUZAYUU.

Ilpuobpemams coyuanbHO 3HAYUMBIL ONLIM COMPYOHUUECMBA U B3AUMHOU NOMOWU 8
xo0e wegcmea MOMUBUPOBAHHLIX U IPYOUPOBAHHBIX — 0OVUAIOWUXCA HAO  UX
Heycnesanuumu 0OHOKIACCHUKAMU

CooTHOILIEHUS MEXKTY
CTOpPOHAMH U YTJIaMU
TpEeYroiabHuKa

18

Tloscname, 9TO TaKoOE 3a/1ava Ha MMOCTPOeHNe; TeoMeTpraeckoe Mecto Todek (I'MT). [IpuBoauTh
npumepsl [MT.

H300pascams Ha pUCYHKaX OKPYKHOCTB M €€ 3JIeMEHTHI; KacaTelbHYIO K OKPYKHOCTH;
OKPY>KHOCTb, BIMCAHHYIO B TPEYTOJIBHUK, U OKPY>KHOCTh, ONIUCAHHYIO OKOJIO Hero. OnuchiBaTh
B3aMMHO€ PacroiI0KeHHE OKPYKHOCTH U MPSMOIL.

Dopmyauposamy:

onpeodeneHus: OKPYKHOCTH, KPYTa, X IIEMEHTOB; KacaTelbHON K OKPY>KHOCTH; OKPY>KHOCTH,
ONMCAHHOW OKOJIO TPEYTrOJIbHUKA, U OKPYKHOCTH, BIIUCAHHOUN B TPEYTOJIbHUK;

ceolicmea: CepeIMHHOTO nepneHaukysapa kak ['MT; Ouccektpuch yria kak ' MT; kacarenbHOR
K OKPY>KHOCTHU; JUAMETPA U XOPAbl; TOUKH NEPECEUCHUs CEPEANHHBIX NEPIEHIUKYJISIPOB CTOPOH
TPEYTOJIbHUKA; TOUYKH MIEPECEUCHHST OMCCEKTPUC YTIIOB TPEYTOIbHHKA,

Npu3HaKu KacaTeJIbHOM.

okaszbieams: TEOPEMBI O CEPEIMHHOM MEepIEeHINKYIIsApe U OuccekTpuce yria kak [ MT;

0 CBOMCTBax KacaTelbHOI; 00 OKPYKHOCTH, BIUCAHHON B TPEYTOJIBHHUK, OIIICAHHOW OKOJIO
TpeyroJbHHUKA; MPU3HAKU KacaTeIbHOM.

Pewams ocHOBHBIE 33/1a41 Ha IOCTPOEHUE: IOCTPOCHHUE YTJIa, PABHOTO JAHHOMY; TIOCTPOECHHE
CEpEeIMHHOr0 MEPHEHAUKYJIISIpa TaHHOTO OTPE3Ka; IOCTPOCHUE MPSAMOI, MPOXOAsILIEH yepe3
JAHHYIO TOUYKY W TIEPIICHANKYIISAPHON TaHHOW MPSMOI; TOCTPOSHUE OUCCEKTPHUCHI TAHHOTO
yrija; OCTPOEHUE TPEYTOIbHHKA [0 IBYM CTOPOHAM U YTIIy MEXAY HUMH; II0 CTOPOHE U IByM
MPUICKALUM K HEH yriam.

Pemats 3amaun Ha octpoerne metogom ['MT.

Cmpoumsb TpeyTrOJIbHUK 110 TPEM CTOPOHAM.

Pewams 3amaum Ha BEIUMCIIEHNE, TOKA3aTENBCTBO U IOCTPOEHHUE

Ilpuobpemams ONBIT BeNIEHUSI KOHCTPYKTUBHOTO TMAJIOTA U B3aUMOJICUCTBUS C
OpYrUMU 0OYyYarOIIUMUCS B XOJ€ MPUMEHIEMBIX Ha YPOKE MHTEJUICKTYAIbHBIX UTD, ;
TUAKTUYECKOTO TeaTpa, IUCKYCCHU, TPYNIOBOW pabOTHI MM paOOTHI B Mapax

O0600111EHE U
cHCTEMAaTH3aIHs
3HAHUW y4yaluxcs

10

IIpuobpemams ONBIT BeJEHUS KOHCTPYKTHUBHOTO JUAJIOTa U B3aUMOJACHCTBUS C
JIPYTUMH OOYUaIOIIMMHUCS B XOJI€ MPUMEHSAEMBIX Ha YPOKE HHTEIICKTYaIbHbIX UTD, ;
JUIAKTHYECKOT0 TeaTrpa, AMCKYCCUM, rpynnoBoi paboThl WK paboThl B Mapax

Bcero :

68




IIpumepHoe TemaTu4yeckoe niannposanue. 'eomerpus. 8 kiaace

(2 gaca B Heyemo, Bcero 68 "acon)

n/n

Conep:xkanue
yueOHOro MaTepuajia

KoanuecTtBo
4acoB

IJIaH

pakr

XapaKkTepHuCcTHKA OCHOBHBIX BH/IOB [1eAITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

KoanuectBo
KOHTPOJIbHBIX
padort

IToBTOpeHue

YeTbIpEXYroJIbHUKU

22

THosacnams, 4TO Takoe YeTHIPEXYTONbHUK. OMUCHIBATh 3JIEMEHTHI YETHIPEXYTOIBHUKA.
Pacnosnasamye BITYKIIbIE U HEBBITYKJIIBIE YETHIPEXYTOIBHUKH.

H300pascams 1 HAXOAUTH HA PUCYHKAX YETBIPEXYTOIBHUKY Pa3HbIX BUAOB U UX 3JICMEHTHI.
Dopmynuposamu:

onpeodenenus: apajuieIorpaMMa, BEICOTHI apajiesiorpaMmma; MpsiMoyroJibHIKa, pomoa,
KBaJpaTa; CpeJHel JIMHUK TPEYTOJIbHUKA; TPANEL1H, BBICOTHI TPANELUH, CPEAHEH JTMHUN
Tparnenny; IeHTPaIbHOTO yTila OKPYXHOCTH, BIIMCAHHOTO yTila OKPYKHOCTH; BIIMCAHHOTO U
OMHMCAaHHOTO YEeThIPEXYTOIbHUKA;

ceoticmea: TIlapajiesiorpaMma, IpsIMOyroJibHUKA, poMOa, KBaapaTa, CpelHIX JIMHAN

TPEYroJibHUKA U Tpaneuuu, BHUCAHHOTO yIJjia, BHMCAHHOTO U OIIMCAHHOI'O LIeTI)Ipé)(yI“O.HI)HI/IKa;

npusHaKy. NapasenorpamMma, MpsiMOyTrolbHUKa, poM0Oa, BIHCAHHOTO U OMTUCAHHOTO
YeTHIPEXYTOJIbHUKA.

Hoxazvieamsb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPayCHON Mepe BIIUCAHHOTO
yIiia, 0 CBOMCTBaX M MPU3HAKAX MMapajuiesiorpaMma, IpsMOyroJbHHKA, poMOa, BIUCAHHOTO U
OIHMCAHHOTO YETHIPEXYTOIbHUKA.

Ilpumename N3y4eHHBbIE ONIPENIECICHNS, CBOMCTBA M MPU3HAKU K PELICHUIO 3a/1a4

ITogobue
TPEYTrOJIbHUKOB

13

Dopmyauposamy:

onpedenetue TIONOOHBIX TPEYTOILHUKOB;

ceolicmea: MeIuaH TPeyroJbHUKA, OMCCEKTPUCHI TPEYTOJILHUKA, IEPECEKAOIIUXCS XOP/I,
KacaTeNnbHOHN U CEKyILEeH;

Nnpu3HaKy TOA00HS TPEYTOIbHHUKOB.

Jlokazvlieamo:

meopemol: Daneca, 0 IPONOPLUUOHATBHBIX OTPE3KAX, O CBOWCTBAX MEANAH TPEYTOJIBHUKA,
OHMCCEKTPUCHI TPEYTOIBHUKA;

ceoticmea. TIePeCeKaroIIIXCs XOp]I, KacaTeIbHON U CEKYIIECH;

npu3Haxy moao00us TPeyroJIbHUKOB.

Ilpumename N3yuyeHHbIE ONIPENIETICHN, CBOMCTBA M MPU3HAKU K PELICHUIO 3a/1a4




Pemenue
MPSAMOYTOJIbHBIX
TPEYroJIbHUKOB

14

Dopmyauposamy:

onpedenieHus: CUHyca, KOCHHYCa, TAHTEHCA, KOTAHTe€HCa OCTPOTO yTila MPsIMOYTOIEHOTO
TPEYrOJbHUKA;

ceolicmea. BRIPAKAIOIINE METPUIECKHE COOTHOIIEHHS B TPSIMOYTOJIEHOM TPEYTONBHUKE U
COOTHOIICHHS MEXTy CTOPOHAMH U 3HAYEHUSMHU TPUTOHOMETPUUIECKIX (DYHKITHI B
MPSIMOYTOJILHOM TPEYTOJIBHUKE.

3anucvieameb TPUTOHOMETPHUYECKUE (OPMYJIBI, BBIPAKAIOLIUE CBSI3b MEKIY
TPUTOHOMETPUIECKUMH (HYHKITHSIME OJTHOTO ¥ TOTO e OCTPOTro yTIJa.

Pewams npsIMOYTOIBHBIE TPEYTOILHUKH.

Jlokazvlieamo:

meopemy 0 METPUIECKIX COOTHOIICHUAX B MPSIMOYTOIFHOM TPEYToNbHUKE, TeopeMy [ludaropa;
@opmynsl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC OJHOTO U TOTO e OCTPOTO yTJIa.
Bv1600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO M 3HAYCHHMSI CHHYCA, KOCHHYCA,
TaHIeHCa U KOTaHreHca A yriaos 30°, 45°; 60°.

Ipumenamp N3ydeHHBIE ONIPENIEICHUS, TEOPEMBI U (HOPMYITHI K PEIISHUIO 3a1a4

MHOrOyronbHUKH.

IImomane
MHOTOYTOJIbHHKA

10

THosacname, 4TO Takoe IUIOIAb MHOTOYTOJIbHHUKA.

OnuceIBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTHI; BBIMYKJIbIE U HEBBITYKIIbIE MHOTOYT OJIbHUKH.
W300pakaTh U HAXOAUTH HA PUCYHKaX MHOTOYTOJIbHUK M €T0 3JIEMEHTbI; MHOTOYTOJIbHHUK,
BITMCAHHBINA B OKPY’KHOCTb, U MHOTOYT'OJIbHUK, OIIUCAHHBIH OKOJIO OKPYKHOCTH.
Dopmynuposama:

onpeodenenus: BUIUCAHHOTO U OIIMCAHHOTO MHOTOYTOJIbHUKA, IUIOIAAX MHOTOYT OJIbHHKA,
PaBHOBEJIMKUX MHOTOYT'OJIbHUKOB;

OCHOBHbIEe COUCMEa TII0IAAN MHOTOYTOJIbHUKA.

okaszbieams: TEOPEMBI O CYMME YTJIOB BBIITYKJIOTO N-yTroJbHUKA, IUIONMAAN MPAMOYTOJIbHHKA,
IUTOIIAAN TPEYTONBHUKA, IUTOIIAAN TPATCLUH.

Ilpumensme N3y4eHHBIE ONPEACIICHNUS, TEOPEMbI U GOPMYJIIBI K PELICHHUIO 3a/1a4

IToBTOpEHUE U
cUcTEMaTU3aIus

y4eOHOro MaTepuasia

Bcero :

68




IIpumepHoe TeMaTHUYecKkoOe MIaHUpPoBaHue. I'eomeTpus. 9 kiacc

(2 gaca B Hezemio0, Bcero 68 4acoB)

Ne Conepxanue KouunyecTBo XapakTepucTHKA OCHOBHBIX BU/IOB AeSITEJIbHOCTH YYEHUKA KouunvecTBo
n/n Y4eO0HOro MmarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAeicTBHUIl) KOHTPOJIbHBIX
pador
IJIaH (l)aKT
1 Pemenue Dopmynuposamu: 1
TPEYrOJILHUKOB onpeoenenusi; CUHyCca, KOCUHYCca, TAHIeHCa, KOTAHIeHCa yria OT 0 10180
C601ICTEO CBSI3U [UIMH TUaroHaneil 1 CTOPOH MapajjiesorpaMmma.
Dopmynupoeamsv N pa3bICHATH OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. BEuncsaTh
3HAYCHHE TPUTOHOMETPUICCKON (PYHKIIMHU YTJIa TI0 3HAYCHHIO OJHOM M3 €ro 33JJaHHBIX
13 GyHKIHIA.
Dopmynuposamsb 1 1OKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CJICJICTBHS U3 TEOPEMBI
KOCHHYCOB M CHHYCOB, O IIJIOIIa{{ OITMCAHHOTO MHOTOYTOJIbHUKA.
3anucwisams v 1OKA3BIBATH POPMYIIBI ISl HAXOXKCHHUS TIONIAN TPEYTOJIbHHUKA, PAJINyCOB
BITMCAHHOW M ONIMCAHHOM OKPY>KHOCTEH TPEyTrONbHUKA.
Ilpumensme N3ydeHHBIC ONPEACIICHNUS, TEOPEMbI U GOPMYJIBI K PELICHHUIO 3a/1a4
2 [IpaBunbHbIE Tosacnamsb, 4TO TaKOE LEHTP U LIEHTPAIBHBIN YroJI IPaBUIBHOTO MHOIOYTIOJIbHUKA, CEKTOP U 1
MHOTOYTOJIbHUKHU CCTMCHT KpyTa.
Dopmynuposamy:
onpeoenenue PABUILHOTO MHOTOYTOJIbHUKA;
c60ticmea PAaBUIILHOTO MHOTOYTOJILHUKA.
8 Hoxazvieams CBOWCTBA NMPAaBUIBHBIX MHOTOYTOJIbHUKOB.
3anucvisams 1 PazbICHATH POPMYJIIBI AJTUHBI OKPY>KHOCTH, TUIOIIAIN KPyTa.
3anucwvieams 1 NOKa3bIBaTH GOPMYIIBI JUTHHBI TYTH, TUIOMIAIU CEKTOpa, (OPMYIIBI JIst
HaXOXKICHUS PaJInyCOB BIIMCAHHOW M OMMCAHHON OKPY>KHOCTEH MPaBUIBHOTO MHOTOYTOJIbHUKA.
Cmpoums ¢ TOMOLIBIO LUPKYJIS ¥ TMHEHKHU NPaBUIIbHbBIE TPEYTOJIbHHK, YETHIPEXYTOBHIK,
IMECTUYTOJIbHUK.
Tpumensims U3y4eHHbBIE ONPEICIICHUS], TEOPEMBI U (POPMYJIBI K pEIICHHIO 33124
3 JlekapTOoBBI Onucvieams NPSIMOYTOJIBHYIO CUCTEMY KOOP/AUHAT. 1
KOOPIMHATHI Ha Dopmyauposams: ONpeAeTICHUE YpaBHEHUS GUTYPBI, HEOOXOAUMOE U JOCTATOYHOE YCIOBHS
IOCKOCTH 11 [apajyIeIbHOCTH ABYX IPSMBIX.
3anucvisams 1 JOKa3bIBaTh (POPMYJIIBI PACCTOSHUS MEXKAY IBYMS TOUKAMHU, KOOPAWHAT
CepeIMHBI OTPE3Ka.
Bvi600ums ypaBHEHHNE OKPYXHOCTH, 00lliee ypaBHEHUE NIPSIMOIL, ypaBHEHHUE IPSIMOM C YITIOBBIM




KO3 PHUITHCHTOM.
Hoxazvlieams HEOOXOUMOE U JIOCTATOYHOE YCIOBUE MAPAIICTEHOCTH ABYX MPSIMBIX.
Tlpumensmo N3ydeHHbBIC ONPENICICHUS, TEOPEMBI U (DOPMYJIBI K PEIICHUIO 33134

Bexrtopsl

12

Onucvigams NOHATUS BEKTOPHBIX U CKAISIPHBIX BeNUYUH. VIIIIOCTpUpOBATH MOHITHE BEKTOPA.
Dopmyauposamy:

onpeoenenusi: MOIYJIs BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
BEKTOPAa, CYMMBI BEKTOPOB, Pa3HOCTU BEKTOPOB, MIPOTHUBOMOJIOKHBIX BEKTOPOB, YMHOXKEHUS
BEKTOpPAa Ha YHCIIO, CKAISIPHOTO POU3BEACHHS BEKTOPOB;

c60licmaa: PaBHBIX BEKTOPOB, KOOPIUHAT PABHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPAHHAT
BEKTOpa CyMMBI ¥ BEKTOPa PA3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKCHHUSI
BEKTOpPAa Ha YHCIIO, CKASIPHOTO IPOU3BEACHHS JBYX BEKTOPOB, EPIICHANKYIISPHBIX BEKTOPOB.
loka3zbieams TEOPEMBI: 0 HAXOXKICHUN KOOPIWHAT BEKTOPA, O KOOPAMHATAX CYMMBI M Pa3HOCTH
BEKTOPOB, 00 YCJIIOBUH KOJUIMHEAPHOCTH JABYX BEKTOPOB, O HAXOXKJICHUH CKAJIIPHOTO
MIPOU3BEICHUS JIBYX BEKTOPOB, 00 YCIOBUY IICPIICHIUKYIAPHOCTH.

Haxooums xocrHYC yria MeXIy IBYMS BEKTOPaMH.

Tpumensmy N3ydeHHBIE ONPEACIICHNUS, TEOPEMBI U YOPMYJIIBI K PEHICHUIO 3a/1a4

I'eomeTpuueckue
npeoOpa3oBaHUs

13

Tlpusooums npuMepsl peodpa3oBaHus GUryp.

OmnuceiBaTh npeodpa3oBanust HUTyp: NapajuIedbHbIH IEPEHOC, 0CEBAsi CHMMETPHS, LICHTPAIbHAS
CHMMETpHS1, TOBOPOT, TOMOTETHS, OA00OUE.

Dopmyaupogama:

onpeoenenust: TBUXKCHUS; paBHBIX (QUTYpP; TOUEK, CAMMETPHYHBIX OTHOCUTEIHHO MPSIMO;
TOYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOUKHU; (PUTYpBI, UMEIOIIEH 0Chb CHMMETPUH; (DUTYPBI,
HMEIOIIEeH IEHTP CUMMETPHH; TIOJOOHBIX QUTYD;

ceoticmea: IBUKEHUS, TApaJUIeTIbHOTO MEPEeH0Cca, 0CEBOM CUMMETPUH, IEHTPAIBHOM
CUMMETPUH, TOBOPOTA, TOMOTETHH.

Hoxazvieams TEOPEMBL: 0 CBOWCTBAX MapajuIeIbHOIO IIEPEHOCA, OCEBON CHMMETPHH,
HEHTPATLHONH CUMMETPHH, IOBOPOTA, TOMOTETHH, 00 OTHOIIEHHUH TUTOIIAIEH 1MTOT00HBIX
TPEyroJbHHUKOB.

Ilpumensme N3ydeHHBIE ONPEACIICHNUS, TEOPEMbI U GOPMYJIBI K PELICHHUIO 3a/1a4

IToBTOpeHune

10

Bcero :

68






















