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PaGouass mnporpamMma OCHOBHOro o00Imero o0Opa3oBaHHs [0 MaTeMaTUKE
COCTaBJIeHA Ha OCHOBE COOPHUKOB NPUMEPHBIX pabouyux mporpamm mias 7—9
KJIacCOB IO anreOpe W reomeTpum cocraBurens 1. A. BypmucrpoBoit. — M.
[Tpocsemenne, 2020 r. 1 OcHOBHOW 00pa3oBaTe’IbHOI MPOrpaMMbl OCHOBHOTO
o6mero obpazoBanust [ BOY OOLI c. bepé3oska.

Mecto nmpeamMera B yqeﬁn()M IJ1aHe.

B cBs3u ¢ HU3KMMHU 00pa3oBaTelNbHBIMHM pE3yJlbTaTaMH MO MaTeMaTHKe I10
HE3aBUCHMBIM OIleHOUHBIM mporieaypam BITP u OI'D B 2018, 2019 rogax B yueOGHOM
mwiane ['BOY OO c. bepé3oBka Ha u3yueHHME MaTeMaTuku B 7-9  kiaccax
YBEJIMYCHO KOJIMYECTBO YacOB Ha M3y4YeHHE Kypca A0 612 yacoB: mo 6 yacoB B
Heaelro B 7-9 knaccax, mo 204 Jaca B Ka)KJI0M Kjacce.

Kypc marematuku coctouT u3 AByx Monyned "Aunrebpa" u "I'eomerpus”,
U3y4YCHHE KOTOPBIX OCYILIECTBIISETCS 110 pa3AeIaM.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS KYPCA MATEMATUKHU
B 7-9 KJIACCAX
[IporpamMma obecrieunBaeT JOCTUKEHHUE CIAEAYIOIINX PE3YIbTaTOB:
Juunocmnuie:

1. ¢dopmupoBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
CITOCOOHOCTH OOYYaronuXxcsi K CaMOpa3BUTHIO M CamMoOOpa3oBaHUIO Ha
OCHOBE MOTHBAallMM K OOYYEHHIO M TIO3HAHUIO, BBIOOpY JalbHEHIIEro
oOpa3oBaHusi Ha ©0a3e OpPUEHTHPOBKM B MuUpEe mnpodeccuili
npodecCrOHaIbHBIX NPEaNOoYTEeHU, OCO3HAHHOMY IIOCTPOEHHUIO
UHAMBUIyaJIbHON 00pa30BaTeNbHOM TpaeKkTopuu ¢ Y4ETOM YCTONUYMBBIX
MO3HABATEJIbHBIX HHTEPECOB;

2. ¢dopmupoBaHue LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M OOIIIECTBEHHOW NPAKTUKH;

3. OCO3HaHHOE, YBAXKUTEIBHOE U JOOPOXKENATEIbHOE OTHOLIEHUE K JIPYroMy
4eJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, TOTOBHOCTh U CIIOCOOHOCTH BECTH
JIMAJIOT C APYTUMH JIFOJABMH U IOCTUTATh B HEM B3aWMOITIOHUMAHWS;

4, ocBOeHHE COIMAJIbHBIX HOPM, TPaBWI TMOBEIEHUs, pojed u Qopm
COLMAJILHOM KM3HU B TPYIIaX U COOOIIECTBAX.

Memanpeomemnmnuie:
Peryastususie YY ]|
1. YMeHHe caMOCTOSATENbHO OINpeAeNsaTh Iein OOydeHus, CTaBUTh U
¢dopMynupoBaTh HOBBIE 3aJaud B YydyeOe M TO3HABATEIbHOW JEATENBbHOCTH,
pa3BUBaTh MOTHUBBI M HMHTEPEChl CBOEH TIO3HABATENBHOW  JESATEIHHOCTH.



OO0yJaroIMIACs CMOXKET:

e AHAIM3MPOBATH CYIIECTBYIOIINE " TUTaHUPOBATh Oynymue
o0pa3oBaTeNnbHbIE PE3yJIbTaThI;

o HIEHTU(DUIUPOBATH COOCTBEHHBIE TMPOOIEMBI U ONPEACIATH TIABHYIO
npo0emy;

e BBIABUTaTh BEPCUU pEUICHUs MPOOJIeMbl, (HOPMYIHPOBATH THUIOTE3BI,
NPEBOCXMIIATh KOHEUHBIN pe3yJIbTarT;

e CTaBUTh IIENIb JESATEIBHOCTH Ha OCHOBE OIPEACICHHOW TNPOOIEeMBI H
CYIIECTBYIOIIUX BO3MOKHOCTEI;

o (opmynupoBaTh yueOHBIE 3a/laud KaK IIard JOCTIOKEHHs MOCTABICHHON
LeJIN JIeATENIbHOCTH;

o O00OCHOBBIBaThH IIEJICBbIE OPHEHTHUPHI W TMPHOPHUTETHl CCHUIKAMU Ha
LIEHHOCTH, YKa3bIBasi 1 000CHOBBIBAs JIOTMYECKYIO MIOCIE0BATEIBHOCTD I1aroB.

2. YMeHHe caMOCTOSTENBbHO TUIAHMPOBATh MYTH JOCTHXKEHUS LIEJel, B TOM
quciIe albTepPHATHBHBIE, OCO3HAHHO BBHIOMpaTh Haunboiee 3((eKTUBHBIE CIIOCOOBI
pelieHus: yueOHbIX U MTO3HABATENbHbIX 3a/1a4. O0yJaronuiicss CMOXKeT:

o OIpEenensiTh HeoOXOIuMbIE NeicTBUE(s) B COOTBETCTBHM C Y4eOHOH MU
MI03HABATEJILHON 33aJ]aueii M COCTABJIATH AITOPUTM MX BBITOITHEHHUS;

e 00OCHOBBIBAaTh U OCYLIECTBIATH BEIOOpP HanOosee 3(h(heKTUBHBIX CIIOCOO0B
perieHns ydeOHBIX ¥ MMO3HABATEIbHBIX 337ay;

o ONpENeNsATh/HAXOJUTh, B TOM 4YHCIE U3 MPEII0KEHHBIX BapHAHTOB,
YCIIOBHS JUTSI BBITIOJTHEHHS y4eOHOM M TIO3HABATEIILHOW 3a]1auH;

e BBICTpauBaTh XKM3HEHHBIEC IUIAaHBI Ha KpaTKOCpouyHoe Oynyiiee (3asBIATh
I[eJIeBbIE OPUEHTHPHI, CTABHTH aJCKBaTHbIE MM 3alaud W Tpe/uiarath IeHCTBUS,
yKa3bIBasg U 00OCHOBBIBAs JIOTHUECKYIO MOCIIEA0BATEILHOCTD 11aroB);

e BBHIOMpaATh W3 TIPENIOKEHHBIX BapHAHTOB M CaMOCTOSTENBHO WCKATh
CpeCTBa/pecypcehl Uil PELICHUs 3a1a4K/T0CTUKEHUS 1eITH;

e COCTaBIISITH IJIAH PEIICHHS TPOOIEMBI (BBITIOTHEHUS POEKTA, MPOBEICHNUS
WCCJICTOBAHWS);

o ONpENeNsATh IMOTCHIMATbHBIE 3aTPYAHCHUS TPH pPEHICHHH Y4YeOHOW W
MO3HABATEJILHOM 33]]aul M HAaXOAUTh CPEACTBA JJIS UX YCTPAHEHHUS;

e OIUCHIBATh CBOH OMNBIT, OGOPMIISIS €ro JUIsl Mepenadd APYTHM JIFOASM B
BUJIE TEXHOJIOTHH PELICHUS MPAKTUYECKHX 3a/1a4 ONPEAETICHHOT0 KJlacca;

e TUIAaHHPOBATH " KOPPEKTHPOBATh CBOIO WH/IMBUIYATBHYIO
00pa30oBaTeNbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCHTH CBOMW JCUCTBHS C TUIAHHPYEMBIMH PE3yJIbTaTaMH,
OCYILECTBIISATh KOHTPOJIb CBOEH JEATEILHOCTH B MPOLIECCEe JOCTHKEHUsI pe3ynbTaTa,
OIpEAEIATh CIIOCOOBI IEHCTBUI B paMKax NPEUIOKEHHBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBAaTh CBOM JEHCTBUS B COOTBETCTBUU C M3MEHAIOLICHCA CHUTyauuen.
OO0y4aromuiicss CMOXET:

e OIpENeNsiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMHM KPHUTEPUU



IUTAHUPYEMBIX PE3YJIbTATOB U KPUTEPUH OLIEHKH CBOEH yueOHOH e TeIbHOCTH;

e CHCTEMAaTHU3HMpOBaTh (B TOM 4YMCJIE BHIOMpATh NMPUOPUTETHBIE) KPUTEPHUU
IUITAHUPYEMBIX PE3YJIbTATOB U OLIEHKH CBOEH JesITeNbHOCTH;

e O0TOMpAaTh HHCTPYMEHTBI JUIsl OLEHUBAaHUS CBOEM  JIEATEIBHOCTH,
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH B paMKaX MpeIoKEeHHBIX
yCIIOBUI U TpeOOBaHUM;

e OLEHMBATH CBOIO JEATENBHOCTb, ApPTYMEHTHUPYs NPUYMHBI JOCTHKEHHUS
WIM OTCYTCTBUS IUIAaHUPYEMOTO PE3yNbTaTa;

e HAXOJUTh JOCTATOYHBIE CPEJCTBA JJIsi BBIIOJHEHHUS y4EOHBIX JEHCTBHI B
U3MEHSIOIIEHCS CUTYalluH W/WJIH MIPU OTCYTCTBUH INIAHUPYEMOTO PE3yNbTaTa;

e paboTas 1O CBOEMY IIJIaHy, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO
NEeSTEIbHOCTh HAa OCHOBE aHalu3a W3MEHEHUH CUTyallud Uil TOJTY4EeHHs
3aIJIaHUPOBAHHBIX XaPaKTEPUCTUK MPOAYKTa/pe3ysbTaTa;

e YCTaHaBJIMBATh CBA3b MEXJy NOJYyYECHHBIMU XapaKTEPUCTUKAMU MPOTYKTa
U XapaKTepUCTHKAMU Ipolecca AEATEJbHOCTH U IO 3aBEPIIEHHM JEATeIbHOCTH
npejiaraTh U3MEHEHHE XapaKTepUCTHK Ipolecca Ui IOJIyYEHUs YIy4IIEHHBIX
XapaKTepUCTHUK MPOIYKTa;

e CBEpITh CBOM JIEHCTBHUS C LENbIO M, IPU HEOOXOAUMOCTH, HCIIPABIATH
OLIMOKH CaMOCTOSATEINBHO.

4, YMeHHe OLEHHMBAaTh TPABWIBHOCTh BBITIOJHEHUSI Y4eOHOH 3amaun,
COOCTBEHHBIE BO3MOXHOCTH €€ pelieHus. O0yJaronuiics CMOXKeT:

o OMNpEeAeNsATh KPUTEPUH TPABUIBHOCTH (KOPPEKTHOCTH) BBIMNOJIHEHUS
yueOHol 3a1a4w;

e QaHANM3UpPOBaTh M OOOCHOBHIBATH IPHUMEHEHHE COOTBETCTBYIOIIETO
UHCTPYMEHTApHs [T BHITIOJIHEHHSI yueOHOM 3a1aun;

e CBOOOJHO TIOJI30BAThCA BBIPAOOTAHHBIMU KPUTEPHUSIMH  OLIEHKH U
CaMOOLIEHKH, HMCXOJAs W3 LEIM M HMMEIOIUXCS CpPEACTB, pa3iuyas pe3yiabTaT U
CITOCOOBI ICHCTBUIA,

e OLEHMBATh MPOAYKT CBOEH JEATEIBHOCTH IO 3aJaHHBIM  W/WJIH
CaMOCTOSITENIbHO ~ OIpENEJICHHBIM  KPUTEPUSM B  COOTBETCTBUU C  IEINBIO
JESTENIBHOCTH;

e 00OCHOBBIBATH JTOCTM)KHMOCTH II€JIM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKHM CBOMX BHYTPEHHHX PECYPCOB U JIOCTYIIHBIX BHEIIHUX PECYPCOB;

o (uKcHpoBaTh u aHAJIM3UPOBATh JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

5. Bnanenue ocHOBaMu CaMOKOHTPOJIS,, CAMOOIICHKH, MPUHATHS PEIIEHUN 1
OCYILECTBJICHUsI ~ OCO3HAHHOTO BblIOOpa B  y4eOHOH M  MO3HABaTEIbHOM.
OO0y4aromuiics: CMOXET:

o HaONIOATh U aHAJTM3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABaTEIbHYIO
JESTENIbHOCTD U JESTENIHOCTD IPYTUX 00y4aroLUXcs B IPOLIECCE B3aUMOIPOBEPKHY;

e COOTHOCUTh pE€albHbIE U IUIAHUPYEMbIE PpEe3yJbTaThl HHIUBUAYaTIbHOU



00pa3oBaTeNbHOM JIEATENBHOCTH U JIENaTh BBIBOIBI,

e TPUHMMATHL pEHICHHEe B YYeOHOW CHUTyalldd W HECTH 3a HEro
OTBETCTBEHHOCTb;

e CaMOCTOSITENILHO OIpPEAETSATh MPUUMHBI CBOETO yCIeXa WU Heyclexa U
HaXOAMTh CIIOCOOBI BHIXOJA U3 CUTYallUU HEYyCIexa;

e PETPOCIEKTUBHO OIPEAeNATh, KaKUe JEHCTBUS IO PEHICHHIO Y4eOHOM
3aJaud WIM TapamMeTphl ITHX JEHCTBUI MpPHUBENNM K MOJYYEHHUIO HMEIOIIEerocs
MPOAYKTa YUeOHOU NEesTeILHOCTH;

e JEMOHCTPUPOBATH  MPHEMBbl  PETYISIUH  TMCUXO(PHU3UOIOTUYECKUX/
OMOIMOHAIBHBIX COCTOSIHUU ISl OCTIKeHUs d(ddekra ycrnokoeHus (ycTpaHCHHS
SMOITMOHAIIBHOW  HAMpsOKeHHOCTH), d¢dexTa BoccTaHOBIEHUs  (ocmabiaeHus
MPOSIBJICHUI YTOMJICHUS ), s dekra AKTUBU3ALUU (oBBILIEHUS
NCUX0(U3UOIOTHYECKON PeaKTUBHOCTH).

ITo3naBaTtenbHbie YV /[

6.  YMeHHEe OINpeAeNsiTh MOHATHUS, CO3/aBaTh OOOOIIEHMS, yCTaHABIUBATh
AQHAJIOTHH, KJIACCU(PHUITUPOBATH, CAMOCTOSTSIIEHO BHIOMpPATh OCHOBAHUS W KPUTCPHH
JUIsT  Kiaccu(UKAIMK, YCTaHABIMBATH IMPUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
JIOTHYECKOE PACCyXKJEHUE, YMO3aKiIodeHHe (MHIYKTUBHOE, JEAYKTHBHOE, TIO
AHAJIOTUN) U JIeJaTh BBIBOABI. OOyUaOIUIACS CMOXKET:

e TOAOMpATH CIIOBA, COMOIYMHEHHBIC KIIOYEBOMY CIIOBY, OMpPEICISIONINE
€ro IMpU3HAKU U CBOWCTBA;

e BBICTPAWBATh JIOTHYECKYIO IEMOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CIOBAa U
COTIOAYMHEHHBIX MY CJIOB;

e BBIICIATH OOIMMH TPU3HAK JBYX WIA HECKOJIBKHX TPEIMETOB WIIH
SIBIIEHUH M OOBSICHATH UX CXOJICTBO;

e OOBCIMHATH TPEAMETHI M SBICHUS B TPYIIBI TI0 ONPEIACIICHHBIM
mpU3HaKaM, CPaBHUBATH, KJIacCU(PUIMPOBATH U 00001IaTh (DaKThI U SIBICHUS;

e BBIICJIATH SIBJICHUE U3 OOIIETO psijia IPYTHX SIBICHUMH;

e OMNpeAeNsiTh 00CTOATEIBCTBA, KOTOPHIE MPEIISCTBOBAIM BOSHUKHOBEHUIO
CBS3M MEXKIY SBICHUSAMH, M3 3THX OOCTOSITEIBCTB BBIACIATH OIPEACIIAIONINE,
CIOCOOHBIE OBITh MPUYMHON TAHHOTO SIBJICHHS, BBISBIATH MPUYUHBI U CIEJACTBUS
SIBIICHUIA;

e CTPOMTH PACCYKIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM
U OT YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

e CTPOWTH PACCYXJCHHE Ha OCHOBE CpaBHEHHS TPEIMETOB U SIBICHUM,
BBIJICTISIS TIPHA 9TOM OOIITUE MPU3HAKH;

e W3JaraTh MOJYYCHHYIO HH()OpPMAIMIO, UHTEPIPETUPYS €€ B KOHTEKCTE
pemaeMoi 3a1a4u;

e CaMOCTOSITENIFHO YKa3blBaTh Ha HWHPOpPMAIMIO, HYXIAIOIIYIOCS B
MpoBepKe, TMpeiaraTb W NPUMEHATH CHOCO0 TPOBEPKH  JTIOCTOBEPHOCTH
UHpOpMaLINY;



o BepOanu30BaTh SMOLMOHAIBHOE BIIEYATIEHHE, OKa3aHHOE Ha HEro
UCTOYHUKOM,;

o OOBACHATH SABJECHUS, IPOLIECCHI, CBSI3M U OTHOILLECHMS, BBISBIISIEMbIE B XO€
MO3HABATEJIbHON U MCCIIEIOBATEIBCKON JEATEIHHOCTH (IMIPUBOAUTH OOBSICHEHUE C
U3MEHEHHeM (OpMBbl TPEACTaBIEHUS; OOBICHAThH, NETATM3UPYS WM 000011asd;
OOBSACHSATH C 33/1aHHOM TOUKH 3pEHUS);

e BBIBIATH M HAa3blBaTh HPUYMHBI COOBITHS, SBJIEHUS, B TOM YHCIIE
BO3MOXHBIE /Hanbosee BEpOSATHBIE MPUYHUHBI, BO3MOXHBIE TOCIEIACTBUS 33JaHHOM
HPUYHMHBI, CAMOCTOSATENIBHO OCYILECTBIISAS IPUUMHHO-CIIEICTBEHHBIM aHAIIN3;

e JIeNaTh BBIBOJ HAa OCHOBE KPUTHUECKOI'O aHAM3a Pa3HbIX TOUEK 3PEHMUS,
HNOATBEPXKJIaTh BbIBOJ, COOCTBEHHOM apryMeHTalued WIH caMOCTOATENbHO
MOJYYeHHBIMU JTaHHBIMHU.

7. YMeHMe c03/1aBaTh, IPUMEHATh U MPE0OpPa30BbIBATh 3HAKUM U CHMBOJIBI,
MOJIEJIM U CXEMBI JIJIsl pelIeHns yueOHbIX M MO3HABaTeNbHbIX 3a1a4. O0yvaromumiics
CMOJKET:

e 0003Ha4YaTh CHUMBOJIOM M 3HAKOM MPEAMET W/WUIIH SBIICHUE;

e OIpENENATh JIOTUYECKUE CBSI3U MEXAY INpeIMeTaMy W/HUIU SIBICHUSIMH,
0003Ha4YaTh JaHHBIE JIOTMYECKHE CBSA3H C MOMOUIbIO 3HAKOB B CXEME;

e CO37aBaTh a0CTPAKTHBIN WM peanbHbIi 00pa3 mpeaMeTa U/WiIH SBJICHHUS;

e CTPOMTH MOJEJNB/CXeMY Ha OCHOBE YCIOBHUU 3aJaud W/WIM crocola ee
peLIeHHUS;

e CO3/1aBaTh BepOaJbHBbIEC, BEIIECTBEHHbIE U MH(POPMAIMOHHBIE MOJENHU C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa s ONpejAeseHus crocoda
pelIeHus 3aJa4l B COOTBETCTBUU C CUTYyallHel;

e TIpeoOpazoBBIBATH MOJEIM C IIETbI0 BBISBIEHUS OOIIMX 3aKOHOB,
OTIpeACIISAIONIMX JAHHYIO MPEAMETHYIO 00J1acTh;

e TEPEBOJUTH CIOXKHYIO MO COCTaBY (MHOTOACHEKTHYIO) MH(OpMaIuio u3
rpaduyeckoro win GopMaaIn30BaHHOTO (CUMBOJIBHOTO) MPEACTABIEHUS B TEKCTOBOE,
U Ha000poT;

e CTPOUTH CXEMY, aJTOPUTM IEHCTBUS, WCIPABISATh MJIM BOCCTAHABIHBATH
HEHM3BECTHBIM paHee aJrOpUTM Ha OCHOBE HMEIOIIErocs 3HaHUs 00 00beKTe, K
KOTOPOMY IPUMEHSIETCS alITOPUTM;

e CTPOMTH JIOKA3aTENIbCTBO: IIPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

e AHATM3HUPOBATH/Pe(DIEKCHPOBATH OMBIT pa3palOTKU U  peaTu3aluu
y4eOHOro MpOEeKTa, HCCIIEAOBAaHUS (TEOPETUYECKOT0, SMIHMPUUECKOr0) Ha OCHOBE
MPEVIOKCHHOM TPOOJIEMHONW CHUTYallid, TMOCTABIEHHON 1EIM W/WIN 3aJIaHHBIX
KPUTEPHUEB OLICHKU MPOAYKTa/pe3yabTara.

8.  CwmpicioBoe uteHue. OO0yJaromunics CMOXKET:

e HAxXOJUTh B TEKCTe TpedyeMylo MHPOpMaLHUIO (B COOTBETCTBUU C LETSIMU
CBOEH 1eATENBHOCTH);

e OPHMEHTHPOBATHCA B COJEPKAHMU TEKCTA, NMOHUMATh LEJIOCTHBIH CMBICI



TEKCTa, CTPYKTYpUPOBATh TEKCT;

e YCTaHaBJIMBaThb B3aMMOCBS3b ONMCAHHBIX B TEKCTE€ COOBITUM, SBICHUI,
IPOILIECCOB;

e PE3IOMHUPOBATH ITIABHYIO UJIEIO0 TEKCTA;

e TIpeoOpazoBBIBATh TEKCT, «IEPEBOAS» €ro B JPYryl MOJAAIbHOCTb,
UHTEPIIPETUPOBAaTh TEKCT (XYI0KECTBEHHBII M HEXYAOXKECTBEHHBIH — Yy4eOHBIH,
HAyYHO-TIOMYJISIPHBIA, HH(POPMAIIMOHHBIN, TEKCT non-fiction).

9. Pa3BuTHEe MOTHBALIMU K OBJIAJICHUIO KYJIbTYpO aKTUBHOTO UCIOIb30BAaHUS
cJIoBapel U Jpyrux MOUCKOBBIX cucTeM. OOyUaromuicss CMOXKET:

e ONpEIENSITh HEOOXOIMMBIE KJIIOUEBbIE IIOMCKOBBIE CJI0BA U 3aIIPOCHI;

e OCYILECTBJIATh B3aUMOJEHCTBME C OJEKTPOHHBIMU IOMCKOBBIMHU
CUCTEMAaMH, CIIOBapsIMU;

e (opMHUpPOBaTh MHOXECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX UCTOUHUKOB
JUIsl 0OOBEKTUBM3ALMY PE3YJIbTaTOB IIONCKA;

e COOTHOCHTH  IIOJy4YeHHbl€  pe3yidbTaTbl ITOMCKAa CO  CBOEH
JESTENIbHOCTHIO.

KommynukatuBubie YY /|

10. YMeHue opraHu3oBbIBaThb y4y€OHOE COTPYAHHYECTBO M COBMECTHYIO
NeSITeIbHOCTh C YUUTENIEM M CBEPCTHUKaMM; paboTaTh MHIAMBHUYaIbHO U B TpYIIE:
HAXOJIUTHh OOIlee pelieHue W paspemarb KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS
HO3ULMHI U y4eTa UHTEPECOB; GOPMYIHPOBATh, ApIYMEHTUPOBATh U OTCTAaUBaTh CBOE
MHeHHe. O0yJarouIuiicss CMOXKET:

— OMpenesITh BO3MOXHBIE POJIU B COBMECTHON JEATENbHOCTH;

— Wrpath ONPEAEIEHHYIO POJIb B COBMECTHOH JI€ATEIbHOCTH;

- MpPUHUMATh TO3UIUI0 cOoOecelHUKa, IOHMMAas MO3UIMI0 JAPYroro,
paznuyaTth B €ro peud: MHEHHME (TOUKY 3pEHHs), JO0Ka3aTeIbCTBO (apryMEHTHI),
(axThl; THUIIOTE3bl, AKCHOMBI, TEOPHH;

- OmpenensaTb CBOM  JEHCTBMST M JEWCTBUS  IApTHEpPa, KOTOpPbIE
CHOCOOCTBOBAJIM WJIM MPEMATCTBOBAIN MPOAYKTUBHON KOMMYHUKALIUY;

— CTPOUTH MO3UTHBHBIE OTHOLIEHUS B Ipoliecce yYeOHON U MM03HABATEIbHON
NeSITebHOCTH;

-~ KOPPEKTHO M apryMEHTHMpPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B
JUCKYCCHUM YMETh BBIABHIaTb KOHTPApryMeHTHI, Iepedpa3upoBaTh CBOK MBICIb
(B1aieHNE MEXaHM3MOM 3KBUBAJIEHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MpPU3HABATh OMIMOOYHOCTH CBOETO MHEHHMs (€CIIM OHO TaKOBO) M KOPPEKTHUPOBATH
ero;

- Tpeiarath albTepHATUBHOE pelieHHe B KOH(DIUKTHON CUTYyallny;

— BBIIENATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUU;

- JoroBapuBaThcid O IMpaBWIax M BoOOpocax JUisl OOCYXACHHUS B
COOTBETCTBHUH C NIOCTaBJIEHHON Iiepes rpymnIoi 3a1adei;



— OpraHu30BBIBaTHh y4eOHOE B3aMMOJIEHCTBUE B IpymIe (ONpeaensTh ooime
LIEJIH, PACTIPEAETAT POJIH, JOTOBAPUBATHCS JAPYT C IPYIOM U T. [1.);

— YCTpaHsATh B paMKaXx JUaora pa3pbiBbl B KOMMYHHUKAIIMH, 00YCIIOBICHHbIE
HETIOHMMAHUEM/HETIPUSITUEM CO CTOPOHBI coOeceHHKa 3afadd, (OpPMBI MU
CoJIepKaHus JUalora.

. YMeHHne 0CO3HaHHO MCTOJB30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU
C 33/1aueil KOMMYHHKAIIUU JIJISl BBIPAKEHHUSI CBOUX YYBCTB, MBICIIEH M MOTpeOHOCTEM
JUIS TUIAHUPOBAHUST W PETYJAIMH CBOEM JEATEIbHOCTH; BIIAJICHUE YCTHOW U
MMMCbMEHHOW PEYbl0, MOHOJOTHYECKOW KOHTEKCTHOM pedbto. OOyuaromuiics
CMOJKET:

o OMNpeAeNsATh 3a/lady KOMMYHHKAIMd U B COOTBETCTBHHM C HEll OTOMpAaTh
peyueBble CPEJCTBA;

e 0TOMpATh U HUCIIOJIB30BATh PEUEBbIE CPEICTBA B MpOIlecce KOMMYHUKAIIMH
C APYTUMH JIFOABMU (IUAJIOT B Mape, B MaJou rpyIre u T. 1.);

e TPEICTABIATh B YCTHOM WM MHCBMEHHON (opme pa3BepHYTHIM IIaH
COOCTBEHHOH JIEITCILHOCTH;

e COOMIOAATH HOPMBI MMYOJIIMYHON PEeUH, peryiaMeHT B MOHOJIOTE U TUCKYCCUU
B COOTBETCTBUH C KOMMYHHKAaTHUBHOM 3a/1a4€il;

e BBbICKa3blBaTh W OOOCHOBBIBATH MHEHHE (CYXJCHHE) U 3amlpaniuBaTh
MHEHHUE MapTHEPa B paMKax JHaJora;

e TPUHMMATH pEHIeHHe B XOJA€ JAMajJora M COIVIACOBBIBaTh €ro C
co0eCeTHUKOM;

e CO3/1aBaTh MHCbMEHHBIC «KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C
HCIIOJIb30BAHUEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;

e UCMOJb30BaTh BepOaNbHBIE CpPEACTBa (CPEACTBA JIOTMUECKOM CBS3M) IS
BBIJICJICHHSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUJICHUS;

e WCTOJb30BaTh HEBepOAlbHbIE CPEICTBAa WJIM HArisAHbIE MaTepHalbl,
MOJITOTOBJICHHBIE/OTOOpaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

e JeNnaTh OILIGHOYHBIM BBIBOJ O JOCTHKEHHHM IIeTd KOMMYHUKAIUH
HETMOCPEJICTBEHHO  TOCJ€  3aBepIICHHs] KOMMYHUKATHBHOTO  KOHTakTa U
000CHOBBIBAThH €TO0.

e ®opMHpPOBAHUE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOJb30BaHUS
WH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoJorui (manee — UKT). OOyuarommiicst
CMOJKET:

o IICJICHAINPABIEHHO HCKAaTh M HCIOJB30BaTh HH(OPMAIIMOHHBIE PECYPCHI,
HEOOXOJUMBIE ISl PEIICHUs] YIYEOHBIX M MPAKTUYECKHUX 3a/1a4 C MOMOIIBIO CPE/ICTB
UKT;

e BBIOMpaTh, CTPOUTH W HCIIOJIB30BATh AJEKBATHYIO WH(OPMAIMOHHYIO
MoJiedb AJS TepeJaud CBOUX MBICIEH CpeACcTBAMHU €CTECTBEHHBIX U (hOpMajbHBIX
SI3BIKOB B COOTBETCTBUU C YCIIOBUSMHA KOMMYHHKAITUH;

e BBIIEIATH WHGOPMAIMOHHBIN aCHeKT 3a/layd, OINEpPUpPOBATh JAAHHBIMH,



MCIIOJIb30BaTh MOJIENb PEIICHNUS 33/1a4H;
e HCHOJb30BaTh KOMIIbIOTEPHBIE TEXHOJIOIMH (BKJIIOUYasi BBIOOp a/leKBaTHBIX
3a7jaye WHCTPYMEHTAJIBHBIX NPOTrPAMMHO-ANMAPATHBIX CPEJICTB M CEPBHUCOB) IS
penieHrs MHMOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX Y4€OHBIX 3a]ad, B TOM YHCIE:
BBIUUCIICHHE, HAlWCaHWE ITMCEeM, COYMHEHMH, JO0KIanoB, pedeparoB, co3mgaHue
IIPE3EHTalUN U 1p.;
e HCIIOJIb30BaTh HH(POPMALIHIO C YIETOM 3THUECKUX U MPABOBBIX HOPM.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA MOAYJIA
"AJITEBPA" B 7—9 KIIACCAX

Jns  oOecrieyeHHs BO3MOYKHOCTH YCHEIIHOIO MPOAOJKEHHs 00pa3oBaHUs
BBIITYCKHUK IOJIY4YUT BO3MOKHOCTh HaydNUThCs B 7—9 Kitaccax:

ONEMEHTBI TCOpHUU MHOKECTB 1 MaTeMaTHUYE€CKOMN JIOTUKH

+ OmnepupoBaTh MOHATHUSMHU: MHOXECTBO,  XapaKTEPUCTUKH MHOXECTBA,
AJIEMEHT MHOXECTBA, IMyCTOE€ MHOXECTBO, KOHEYHOE M OECKOHEYHOE MHOMXECTBA,
MOJIMHOKECTBO, MPUHAITIC)KHOCTh, BKIIOUEHHE, PABEHCTBO MHOXKECTB;

* u300paxaTh MHOXKECTBA U OTHOIIEHHE MHOXXECTB C MOMOIIBI0 KPYroB -
aepa;

*  OMpeAenaTh NPUHAUIEKHOCTh JJIEMEHTAa MHOXECTBY, OOBEIWHEHUIO U
MEPECCUCHUIO MHOXKECTB;

* 3a7aBaTh MHOXECTBO TEPEUMCICHUEM €ro JJIEMEHTOB, CIIOBECHOTO
OTUCaHUS;

* HaxoJWTh IepeceyeHue, OObEeIUHEHHE, MOJAMHOXKECTBO B MPOCTEHIITNX
CUTYaIusX;

*  ONepupoBaTh MTOHSATUSIMU: ompeieNeHue, aKcuoma, Teopema,
JIOKa3aTelIbCTBO, BBICKA3bIBAaHUE, HWCTUHHOCTH M JIO)KHOCTh BBICKa3bIBaHMUS,

OTpUIIaHWE  BBICKA3bIBaHW,  ONEpalldd  HaJ BBICKA3bIBAHUSIMMU: U, WIH, HE,
YCIIOBHBIE BBICKA3bIBAaHUS (MMIUIUKALIUN);

* NOPUBOAUTH TMPUMEPHI M KOHTPIPUMEPHI ISl TOJATBEPKICHHUS CBOMX
BBICKa3bIBAaHUM;

* CTPOHUTH BBICKA3bIBAHUS, OTPUIIAHUS BBICKA3bIBAHMIA.

B noBce1HEBHOM KU3HU U MIPU U3YYEHHUH APYTUX TPEAMETOB:

* HUCIONB30BaTh TpaduiecKoe TMPEACTABICHHE MHOXKECTB [UIsl OIMUCAHUS
pEabHBIX TPOIECCOB W SBJICHUNM TPH PEIICHUH 3aJa4 W3 JPYTUX Yy4eOHBIX
MPEIMETOB;

¢ CTpOUTH LCIOYKHU YMOSaKJHO'-IeHI/II\/'I Ha OCHOBC MHCIIOJIB30BAHUSA IIpPaBUJI



JIOTUKH,

¢ HCIOJB30BaTb MHOXECTBA, OICpAllMM C MHOXCCTBaAMH, HUX rpa(bnqea(oe
NpeaACTaBJICHUEC IJIA OITMCAaHUA PCAaJIbHBIX ITPOLECCOB U SIBIICHHI.

Yucna

* ONepupoBaTh  MOHATUSMHU:  HATypaJbHOE  4YMCJIO, I€JIoE  YHCIIO,
OOBIKHOBEHHAsl Jpo0b, JecsTU4YHas JApoOb, CMellaHHass JpoOb, palOHAIbHOE
YHCII0, apU(PMETUIECKUNA KBAaIpaTHBIN KOPEHb;

3neck U janee:Ha 0a30BOM YPOBHE pacro3HaBaTh KOHKPETHBIE MPHUMEPHI OOIIHX
HNOHATHH 1O XapaKTEepHbIM MpPU3HAKaM, BBIIOJIHATH JEHCTBUS B COOTBETCTBUH C
ONpEeACICHUEM M NPOCTEHIIMMU CBONCTBAMU TOHSTHH, KOHKPETHU3UPOBATH
npuMepamMu  oOIIMe MOHATHUS; Ha YriyONEHHOM ypOBHE —

e 3HaThb ONpEIENCHUE NOHATHS, YMEThb MOSACHATH €ro CMBICH, YMETh
UCIIOJIb30BaTh IOHATUE MU €r0 CBOMCTBA INpPU INPOBEACHUU PaACCYKICHH,
JI0Ka3aTeNNbCTB, PEIICHUH 3a/1a4.

® ONEepUpOBaTh MOHATUSMHU: MHOXECTBO HATYpaJbHBIX YHMCEJ, MHOXXECTBO

LENbIX YHCEJ, MHOXKECTBO pAlMOHAJIBHBIX YHCEN, HppallOHAIbHOE YHUCIIO,
KBaJIpaTHbIH KOPEHb, MHOXXECTBO JECHCTBUTENbHBIX YHCEN, TIE€OMETPHUUYECKas
MHTEpIpETALNs HATypalbHbIX, LIEIbIX, PALIMOHAIBHBIX, IEHCTBUTEIIBHBIX YUCEI;

® [IOHUMATh U OOBSICHITH CMBICII TO3UIIMOHHON 3alICH HAaTypaJIbHOIO YHCIIA;

) WCMOJIb30BaTh CBOMCTBA 4YMCEI M MpaBwia JECUCTBUUA TPU BBIOJIHEHUHU
BBIUHMCIICHU, B TOM 4YHCIE C HCIOJIb30BaHHEM TPUEMOB PpalMOHATBHBIX
BBIYHCIICHMI,

®  UCIOJIb30BaTh MPHU3HAKU JAeIuMOcTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUH
BBIYMCIICHUH W PEIICHUN HECIOKHBIX 33/1a4;

® BLIINIOJIHATE OKPYTJICHHUEC pallHOHAJIBHBIX YUCEI B COOTBETCTBHUU C IMPpaBUJIaMH U
C SaﬂaHHOﬁ TOYHOCTEIO,

® OIICHMBATh 3HAYCHHUE KBAJIPATHOTO KOPHSA W3 MOJIOKHUTEIHHOTO IIEJIOTO
Yyucia;

® DacIo3HaBaTh PALMOHAJIBHBIE U MPPALMOHAIBHBIE YUCJIAa U CPABHUBATH
HX;
® MPEICTaBJIATh PAMOHATHLHOE YHCIIO B BUJIE ACCSITUYHON IpOOH;

J yNOpsAI0YMBATh YHCIIA, 3alIUCAHHBIE B BUI€ OOBIKHOBEHHOH U
JECATUYHOMN Tpoou;

° HaxoauTs HOJI 1 HOK uncen u ucnonb3oBaTh X IPH PEIICHUU 3aad.



B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

e OLCHMBAThH PE3YyJbTAThl BEIYUCICHUHN MTPU PELIEHUHN MMPAKTUYECKUX 3a]1a4;

e  BBINOJHATh CPABHEHUE YUCEN B PEATBHBIX CUTYAIUAX;

e  COCTaBJISITh YHCIIOBBIE BBIPAYKEHUS MPU PEILICHUU NMPAKTUUECKUX 3a/1a4 U
3a/a4 U3 IPYruX yu4eOHbBIX MPEAMETOB;

e TMPUMEHATh TpaBUia TNPUONMKEHHBIX BBIYUCICHUN TIPU PEIICHUU
MPAKTHYECKHX 3aJ1a4 U 33724 U3 IPYTUX Y4eOHBIX MPEIMETOB;

e BBINOJHATH CPAaBHEHUE PE3YJIbTATOB BBIUMCICHUN TMpPU PEIICHUU
MPAKTUYECKUX 3a7a4, B TOM YHCIIC TPU BHITIOJHEHUH MPUOTMKEHHBIX
BBIYHCIICHMI,

e COCTaBJISITh W OLICHMBATh YHCJOBBIC BBIPAKECHUS TIPU  PEHICHUHU
MPaKTUYECKUX 3a/1a4 W 33J1a4 U3 JPYTUX YIeOHBIX MPEIMETOB;

e 3aIMCHIBATh W OKPYIVISTh YHWCIOBBIC 3HAYEHUSI pPEAJbHBIX BEJIUYUH C
HCIIOJb30BAHUEM Pa3HBIX CUCTEM U3MEPECHUSL.

ToxxnecTBeHHbIe TpeoOpa3zoBaHUs

e OneprpoBaTh MOHATUSAMU: CTENEHb C HATYpaJbHBIM IOKa3aTeJeM, CTENEHb C
LETIBIM OTPULATENIBHBIM [TOKA3aTeNIEM;

® BLITMOJIHATh HECJIOKHbIE IPEeoOpa3oBaHusl JUIsl BBIYMUCICHHMSI 3HAYCHHM
YHUCJIOBBIX  BBIPAXCHWM, COACpXKAIIUX CTEIEHH C  HaTypalbHBIM
[I0Ka3aTeJIeM, CTEIIEHHU C LEJIbIM OTPULATEIIbHBIM I10KA3aTENIEM;

® BBINOJHATH MpeoOpa3oBaHMsl MENbIX BBIPAKECHUN: pPaCKphIBaTh CKOOKH,
MIPUBOJIUTH TIOJJOOHBIC CIAraeMbI€; BBITIONHSATh ICUCTBUS
C OTHOWICHaMHU (CIIOKEHUE, BBIYUTAHHE, YMHOKEHHE), JIEUCTBUS C
MHOTO4YIEHaMH (CJI0KEHHUE, BBIYUTAHUE, YMHOKEHUE);

* HCTIOJIb30BaTh (OPMYJbl COKPAIIEHHOTO YMHOXKEHHUS (KBaJIpaT CyMMBI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) JIJIsl YIPOILECHUS BHIYUCICHUN 3HAUCHUI
BBIPAKCHU;

* BBIMIOJIHATH Pa3NI0’KEHNE MHOTOWIEHOB Ha MHOXHUTENIU OAHUM U3 CIIOCOOOB:
BbIHECEHHE 3a CKOOKY, TpYHIHMPOBKA, MCIOJIb30BaHHE (DOPMYN COKpAIIEHHOTO
YMHOKEHHS;

* BBIACIATH KBaJpaT CYMMBbI U KBaJIpaT Pa3HOCTH OJTHOUJICHOB;

* packiaJbIBaTh HA MHOYKUTEIHN KBAJIPATHBIM TPEXUIIEH;

* BBIMIOJIHATH NPEe0Opa30BaHUsl BBIPAKECHUM, COJEPIKAIIUX CTEIEHU C LEIbIM
OTpHUIATENLHBIM MOKa3aTeNeM, ePEeXOIUTh OT 3alHCH B BUJE CTEIEHU C LIETbIM



OTpULIATENIbHBIM IOKa3aTeNIeM K 3allCH B BUjE ApoOu;

* BBITNOJIHATH HECIIOXKHBIE MPE0Opa3oBaHMsl IPOOHO-TMHEWHBIX BBIPAKEHUN U
BBIPQXKEHUH C KBaJIpaTHBIMU KOPHSIMH, a TaKXKe COKpalleHue ApoOeil, mpuBeaeHue
anreOpandyeckux ApoOell k oOlieMy 3HaMEHATeNlo, CIOXKEHHE, YMHOKEHHE,
neneHue anreOpanyeckux JApoOeil, Bo3BeAeHUE anredpandeckoil Jpodbu B
HaTypaJbHYIO U LIEITYI0 OTPULIATENbHYIO CTETIEHHU;

* BBINOJHATH IPeo0pa30BaHMsl BEIPAXKEHUH, COIEpKAINX KBaIpaTHbIE KOPHHU;

* BBLAEJATH KBaJpaT CyMMbI WJIM KBAJpaT Pa3HOCTH JIBYWIECHA B BHIPAKCHUSAX,
COJIep KALIMX KBaJpaTHbIC KOPHHU;

* BBINOJHATH IPe0oOPa30BaHUsl BBIPAKEHUH, COAEPIKALLIUX MOYJIb.

B noBceHEeBHO KU3HU U IPU U3YYEHUU APYTUX NPEIMETOB:

+ TOHMMATh CMBICII 3aIIMCH YMCJIa B CTAHJAPTHOM BUJIE;

+ omepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHIApTHAs 3alMCh YUCIIAN;

* BBINOJHATH Ipeo0pa3oBaHus U ACUCTBUS C YMCIaMHU, 3alIICAHHBIMU B
CTaHIAPTHOM BUJIE;

* BBINOJHATH PeoOpa30BaHus aNreOpandyecKux BbIPAXKEHUH IPH PELICHUH
3a/1a4 APYyTruX y9eOHBIX MPEIMETOB.

YpaBHEHHUs U HEPABEHCTBA

- OnepupoBaTh MOHATUSMHU: PaBEHCTBO, YHCJIOBOE PAaBEHCTBO, YPAaBHEHME,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, KOPEHb YPABHEHUs, PCIICHUE ypaBHECHMUS,
pEllIeHNEe HEPABEHCTBA, PABHOCUIIBHBIE
ypaBHEHHUs, 00JIaCTh ONpeeNeHHs YpaBHEHHs (HEpaBEHCTBA, CUCTEMbl ypaBHEHUN
WA HEPaBEHCTB);

* IIPOBEPATH CIIPABEIINUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

+ pelaTh JIMHEWHbIC HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSILHECS K
JIMHEUHBIM;

L peuaTtb JIMHEHBIE YpaBHCHHA U YPAaBHCHHA, CBOAAINIUCCA K HHHefIHBIM, (¢
INOMOIINBIO TOXIACCTBCHHBIX Hp606pa3OBaHI/II>'I;

®  [IPOBEPSATH, SBJISIETCA JIU JAHHOE YHUCJIO PELICHUEM ypaBHEHUS (HEPABEHCTBA);
e pemiath KBajJpaTHbIE ypaBHEHHS 110 (popMyiie KOpHEH KBapaTHOTO
YpaBHEHUS;
o pelaTh KBaJpaTHBIC YPABHEHUSI U YpPaBHEHHs, CBOISAILKECS K
KBaJJpaTHBIM, C IOMOIIbIO TOXKJIECTBEHHBIX NPEOOPa30OBaHUIA;



® pelIaTh CUCTEMBI HECIIOKHBIX JINHEMHBIX YPaBHECHUH, HEPABEHCTB;
° M300pakaTh pElICHUs HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOIA;
e pemiath IPOOHO-ITMHEHHBIC YpaBHEHUS;
® pelaTth NpOCTEUIINE UPPALMOHAIBHBIE YPABHEHUS BUIA
Jrer=a, Jre =e®;
e pelath ypaBHEHUs Buja X" = a;
° pelaTh ypaBHEHHUS CIOCOOOM pa3NioKeHUsT Ha MHOXKHUTEIH U CIIOCOOOM
3aMEHBbI IEPEMEHHOM;
° MCITI0JI30BAaTh METO/I MHTEPBAJIOB ISl PEIICHUS ENBIX U IPOOHO-
palMOHAIbHBIX HEPABEHCTB;
®  pelIaTh JIMHENHBIEC YPABHEHUS U HEPABEHCTBA C lIapamMeTpaMu;
® pelaTh HECJIOKHBIE KBAJIPATHBIE YPABHEHUS C MTAPAMETPOM;
® pelIaTh HECIO0KHBIE CUCTEMbI IMHEWMHBIX YpaBHEHUH C Mapa
® METpaMu;
® pelaTh HECJIOKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.
B noBceHEBHOM KU3HU U IIPU U3YUYEHHUH APYTUX IPEAMETOB:
® COCTaBJISTh W pEIIaTh JIMHEHWHBIE YpPAaBHEHUS M KBAJpPAaTHbIC YpPABHEHHS,
YpaBHEHUSI, K HHUM CBOJAIIMECS, CHUCTEMbl JIMHEHHBIX YpaBHECHHI, HEPABCHCTB
MIPH PEIICHUH 33724 U3 IPYTUX y4EOHBIX MMPEIMETOB;
® BBITIOJTHATH OIICHKY MTPAaBAONO00US Pe3yabTaTOB, MOTYYaEMBbIX MPU PEIICHUH
JIMHEVMHBIX W KBAJpaTHbIX YPABHEHUHM M CHUCTEM JIMHEWHBIX YpPAaBHEHUU W
HEPaBEHCTB MPU PEUICHUH 3a/1a4 IPYTHX yU4eOHBIX MPEIMETOB;
® BBIOMpPATh COOTBETCTBYIOIINE YPaBHEHMUS, HEPABCHCTBA WMJIM UX CUCTEMBI JIJIs
COCTaBJICHHSI MAaTeMaTHYECKOM MOJENM 3aJlaH- HOW pealbHOW CHUTYyalluu WU
MPUKJIIAHON 3a7a4u;
® YyMETh HHTEPIPETHPOBATh TMOJYYEHHBIA TpPU PEIICHUU  ypaBHEHUS,
HEpPaBEHCTBA WJIM CHUCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJJaHHOW peaIbHOW CUTyalluu
WJIY TIPUKJIAHON 3a/1auHu.

OyHKIMHU

e OnepupoBaTh NOHATUAMU: (QYHKIIMOHATIbHASI 3aBUCUMOCTh, (QyHKIUS, Tpaduk
dbyHKIIMH, crIOCOOBI 3aaHus (PYHKIIMH, apTyMEHT W 3HaueHue (QyHKIUU, 00JacTh
onpeseNieHus] U MHOKECTBO 3HAYeHMM (YHKIMM, HYIU (QYHKIHUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIUU, YETHOCTH/HEYETHOCT (DYHKIIHH;



+ HaxOJWTh 3HAYCHUE (PYHKIUH I10 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

+ HaxOJWTh 3HAYEHHE apryMeHTa MO 33JaHHOMY 3HAa4YeHHI0O (YHKIHU B
HECIIOKHBIX CUTYAIUX;

+ ONPEICIATH MOJIOKEHHE TOUYKH M0 €€ KOOpAMHATAM, KOOPIUHATHI TOYKH I10
e€ MOJIO’KEHHUIO HAa KOOPIMHATHOW TJIOCKOCTH;

+ 10 TpaduKy HAXOAUTH OOJIACTH OMpEENICHHsI, MHOKECTBO 3HAUYCHUH, HYIN
(GYHKIMK, TIPOMEXYTKH  3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHUS U
yObIBaHUs, HANOOJIbIIICE ¥ HAMMEHbIIIEE 3HAUCHUS (PYHKIUH;

* CTpPOUTH rpauK JUHEHHON HYHKUUY;

+ TIPOBEPSAThH, SIBJISCTCS JHM JaHHBIA rpaduk rpapukoM 3adaHHON (YHKIUU
(TMHEWHOM, KBaAPaTUYHOM, 0OPaTHON MPOIIOPITMOHAIEHOCTH);

+ ONpEeIeNATh NPHUOIMKEHHBIC 3HAYCHHS KOOPAMHAT TOYKH IEPECEUYCHUS
rpaduKoB (PyHKITHIA;

- CTpouTh TpaduKu JIMHEWHOW, KBaApaTUYHOW (QYHKIUNA, OOpaTHOM
MPOTIOPIIMOHATFHOCTH, (YYHKIIMN BUAA

k l'—'\n'f? I.'—::,n'fi' ','—|'L"
T T i A

y=a+

- Ha TIpUMepe KBaJpaTUYHON (YHKIMM, HCIIOIB30BaTh MpeoOpa3oBaHUs
rpaduka ¢pynkuun y = f (X) 1 nocrpoenus rpaduka ¢pynkuuu y = af (kx + b) +
c;

* COCTaBJIATh YPaBHEHHE NPSMOW IO 3aJaHHBIM YCIOBHSM: TNPOXOJSIIEH
yepe3 ABE TOUKHU C 33laHHBIMU KOOPIUHATAMH, TPOXOASIICH uepe3 JaHHYIO TOUKY
Y MMApAJJIETIBHON JaHHOU MPSMOi;

+ HWccienoBaTh QyHKIMIO 1Mo e€ rpaduky;

+ HaxOJWUTh MHOXKECTBO 3HAUEHWUM, HYJIHM, NMPOMEXYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHON (PyHKIINH;

- omepupoBaTb Ha 0a30BOM YpOBHE TOHSATHSAMHU: IOCIEJOBATEIBHOCTD,
apugMeTHyecKas Iporpeccusi, reoMeTpruecKas Iporpeccus;

+ pemaTth MPOCTHIC 3a/la4d Ha MPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITh
MOJTy4YeH HEMOCPECTBEHHBIM MOACUETOM Oe3 MpuMeHeHHs HopMyT;

+ pemiaTh 331241 Ha apUPMETHIECKYIO M TEOMETPHUUECKYIO IPOTPECCHIO.

B noBceHEeBHOI KU3HU U IPU U3YYCHHUH APYTUX MPEIMETOB:

* HCIIONB30BaTh TIpaUKU peIbHBIX MPOLECCOB U 3aBUCUMOCTEH s
OTIpeJIeNIEHUS] UX CBOMCTB (HanOONbIINE M HAaMMEHBIINE 3HAYCHHS, IPOMEKYTKH
BO3pacTaHWs © YObIBaHHSA, OOJACTH TOJOXHUTEIBHBIX W OTPHUIATEIHHBIX



3HAYCHUH W T.II.),
+ HCIIONB30BaTh CBOMCTBA JNUHEWHOW (PyHKIMH M e€ rpaduk MpH perieHuu
3a7a4 U3 IPYruxX Y4eOHBIX NPEIMETOB;

® WUTIOCTPUPOBATH C MOMOIIBIO rpadrKa peansbHyI0 3aBUCUMOCTb I IPOLIECC
10 UX XapaKTEPUCTUKAM;

® JICTIOJIb30BAaTh CBOICTBA U rpa)K KBaApaTUIHOW (DYHKIIMU NIPU PELICHUU
3aja4 U3 IpYrux y4yeOHbIX MPEAMETOB.

TexkcToBBIEC 3a7aUn

e Pemath HECTIOXKHBIE CIOKETHBIE 33Ja4d  pasHbBIX TUIOB Ha  BCE
apupMeTHYecKe JeCcTBUS;

® pelIaTh NPOCThIE U CIOXKHBIC 3a/1a41 PA3HBIX THIIOB, a TAKXKE 3aJaul
MOBBIIIEHHON TPYIHOCTH;

® CTPOUTh MOZETH YCIOBUS 3a7aud (B BHJE TaOJMIBI, CXEMbI, PHCYHKA), B
KOTOPOH JaHbl 3HAUYEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIUYUH, C IEJIBIO
MOUCKA pEIIeHHs 3a7ayd; WCIOJIb30BaTh pa3HbIE KpaTKHE 3alHuCh KaK MOJIENU
TEKCTOB CJIO’KHBIX 3a/1a4 JUI IOCTPOCHUS TOUCKOBOW CXEMBI U peIIeHUs 3a/1a4;

® pasznMyaTh MOJENb TEKCTa M MOJEIb PELICHUs 3a7ayd, KOHCTPYHUPOBATh K
OJTHOW MOJIETN pEIICHHs HECIIOKHOM 3a]]aui pa3HbIe MOJIENIN TEKCTa 3a/1a4H;

® OCYIIECTBIATH CIIOCOO TOMCKA pEIICHHs 33/7a4yd, B KOTOPOM pacCyIeHHE
CTPOUTCSl OT YCIIOBHS K TPEOOBAHWIO WM OT TPeOOBaHHS K YCJIOBHUIO; 3HATh M
npuUMeHATHh 00a croco0a ToWCKa pemeHus 3aaad (0T TpeOOBaHMS K YCIOBUIO U
OT YCJIOBUS K TpEOOBAHMIO);

e pemiath  HECJOXHBIE  JIOTHUECKHE  3aJadyd  METOJOM  PacCyKICHUH,
MOJICIUPOBATh PACCYKICHHS MpPHU TIOWCKE pEIICHUs 3a7ad C TIOMOIIbI0 Trpad-
CXEMBI;

® pemiath JIOIMYEeCKHe 3aJaud pasHbIMU CIIOCO0aMM, B TOM 4YHCIE C JIByMs
O70KaMH U ¢ TpeMsi 6JI0KaMu TaHHBIX ¢ TIOMOIIBIO Ta0JIHUI;

® COCTaBJIATh IUIAH PEIICHUS 3aJaud; BBIACNATH ITAllbl PEUICHUs 3aJaud U
coziepKaHUe KaXKI0ro JTara;

® yMETh BBIOMPATh ONTHMAJILHBIN METOJ PEIICHHS 33/1a4d U OCO3HaBaTh BHIOOP
METO0/Ia, paCCMaTPUBATh PA3IMYHbIC METObI, HAXOANUTH Pa3HbIC PEIICHHS 3a]auH,
€CITH BO3MOJKHO;

® aHAJIU3MPOBATH 3aTPYAHECHUS IIPU PELICHUU 3a/1a4;



® BBHINOJHATH  pa3MYHblE  NpeoOpa3oBaHUsl  MPENJIOKEHHOW  3a/1add,
KOHCTPYUPOBAaTh HOBBIE 33/1a4M U3 JJAHHOM, B TOM 4HClie OOpaTHBIE;

® MHTEPIPETUPOBATh BBIUMCIUTENbHbBIE pE3yJbTaThl B 3ajade, HCCIEAOBAThH
IIOJIyYEHHOE PEILICHUE 3a]auu;

® AQHAJIN3MPOBATh BCEBO3MOXKHBIE CUTYAllMH B3aUMHOIO PACIOJIOKEHUS JBYX
00BEKTOB U U3MEHEHHE MX XapaKTEPUCTUK MPU COBMECTHOM JIBUKEHUU (CKOPOCTD,
BpEMsl, PaCCTOSHUE) NIPU PELICHUH 3a/1a4 Ha IBUKEHHE JABYX OOBEKTOB KaK B OJTHOM
HanpaBJIeHUH, TaK U B IPOTHBOIOJOKHBIX HAIIPABJICHUSAX;

® 3HATh pa3Muue CKOpOocTel 0OBEKTa B CTOsUEH BOJE, MPOTHB TEUEHUS U IO
TEYEHUIO PEKH; HCCIIEN0BaTh BCEBO3MOXHBIE CUTyallMM IIPU PELIEHUM 3a1ad Ha
JBUKEHHE T10 pEKe, pacCMaTpUBaTh pa3Hble CUCTEMBI OTCUETA;

+ pelaTh 337a4M Ha HAXO0XKJICHHME YacTH YMCJIA U YKCia 110 ero YacTH, pelarb
pa3sHOOOpa3HbIe 3a1a4M «HA 4aCTU»;

+ pemaTth 1 00OCHOBBIBATH CBOE peIIeHUE 3aj1ay (BBIICIATH MATEMAaTHUECKYIO
OCHOBY) Ha HaxXOXXJEHHME YacTH YHWCJIa M YHUCJIA IO €ro 4YacTd Ha OCHOBE
KOHKPETHOT'O CMbICIIa ApoOH;

+ HAXOJWUTh MPOLEHT OT 4YHUCJA, YHUCIO [0 €ro IMPOLEHTY, IPOLEHTHOE
OTHOILIEHUE [IByX YHUCEJl, NMPOLIEHTHOE CHIKEHUE WM IPOLEHTHOE IOBBILIEHUE
BEJIMYMHBI,

+ pewmatb 3ajaud HAa IMPOLEHTHl, B TOM 4YHCJE CJIOXKHBIE IPOLIEHTHI C
000CHOBaHUEM, UCTIOJIB3YS Pa3HbIE CIIOCOODI;

+ peuatb, 0CO3HABaTh U OOBSACHATH MICHTUYHOCTD 3aJ[ad pa3HbIX THUIOB (Ha
paboTy, Ha TOKYNKH, Ha JBHXXEHHE), CBS3BIBAIOLINX TPU BEITMUUHBI, BBIJIEIATH
9TH BEJIMYMHBI M OTHOLIEHUS MEKIY HUMH,

NPUMEHATh WX NPU PEIICHUH 3a]ad, KOHCTPYMPOBATh COOCTBEHHBIC 3a/aud
YKa3aHHBIX TUIIOB;

+ BJIQJIETh OCHOBHBIMM METOJAMU PpELIEHUs 3aAad Ha CMECH, CIUIaBhl,
KOHLEHTpaLUU;

. pemath 3aJa4d MO0 KOMOMHATOPUKE M TEOPUHM BEPOSITHOCTEH Ha OCHOBE
HCIOJIb30BAaHUS N3YUYEHHBIX METOJIOB U 0OOCHOBBIBATDH PEILICHUE;

+ peuaTh HECJIOXKHBIE 3aJ1a4M 110 MAaTEMAaTUYECKOW CTaTUCTHKE;

. OBJAJeBaTb OCHOBHBIMM  METOJAaMM  PpEIICHUS  CIKETHBIX  3ajauy:
apupMeTHYeCKHii, anreOpanyeckuii, nepedop BapuaHTOB,



reoMeTpuYecKuid, rpaduyeckuii, IPUMEHSATh WX B HOBBIX 1O CPaBHEHHIO C
W3YYCHHBIMU CUTYAIHSIX.
B noBceaHeBHOM KU3HU U IPU U3YYCHUH IPYTHX MPEIMETOB:

* BBIJIBUTaTh THIIOTE3bI O BO3MOXKHBIX MPEICITHHBIX 3HAYCHHSIX HCKOMBIX
BEJTMYMH B 33Jaue (AenaTh IPUKUIIKY);

* BBIJICJSTH MPU PEIICHUU 33]a4 XapaKTEPUCTHUKU pacCMaTPUBAEMOM B 3aj1aue
CUTYyallud, OTJIWYHBIE OT peEalbHbIX (T€, OT KOTOPBHIX a0CTParkpOBAIHCEH),
KOHCTPYHPOBATh HOBBIE CUTYAIlMH C Y4ETOM ITHX XapaKTEPUCTHK, B YAaCTHOCTH,
MIPY PENICHUH 3a]]a4 Ha KOHIICHTPAI[MHN YYUTHIBATh TUIOTHOCTh BEIIECTBA;

. pemiaTb M KOHCTPYMpOBAaTh 3aJaud HAa OCHOBE PACCMOTPEHHUSI PEeaIbHBIX
CUTYaIui, B KOTOPBIX HE TPeOYyeTCsl TOUHBIA BEIYUCITUTEIBHBINA Pe3yIbTaT.

CraTucTHKa ¥ TeOpUs BEPOSITHOCTEH

- HmeTh npeicTaBieHNe O CTATHCTUICCKUX XapaKTePUCTHKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

. pemiath npocTeiire KOMOMHATOPHBIE 337]a4l METOJIOM MPSMOTO U
OpPTraHU30BAHHOTO TIepedopa;

« TIPEJCTABIIATH JAHHBIC B BUC TAOJHUI, TAArpaMM, TpaduKOB;

+ YHATaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUJIC TAOJIHUIIBI, JHATPAMMEI,
rpaduka;

e u3BIEKaTh WH(OPMAILIMIO, IPEJICTABICHHYIO B TaOMUIaX, HA IUarpaMMax,
rpadukax;

® OIpE/CIIATh OCHOBHBIC CTATUCTHUSCKUE XapaKTEPUCTHKH YHUCIIOBBIX HAOOPOB;

® OIICHUBATH BEPOSITHOCTh COOBITUS B IPOCTEHUIIIUX CITydasix;

® UMETh MPEACTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX;

® OIEPUPOBATH TMOHATHSIMH: CTOJIOYATBIE M KPYTOBBIC JHATrPAMMBI, TaOIUITBI
TaHHBIX, cCpeiHee apudMeTHIecKoe, MeIuana,
HauOoJIbIlIee W HaMMEHBIIEE 3HAYCHUS BBIOOPKU, pa3Max BBIOOPKH, MUCIIEPCUS U
CTaHJIAPTHOE OTKIIOHCHHUE, CITydaiiHas N3MEHYNBOCTB;

® COCTaBJISTh TAOJIHIIBI, CTPOUTH JUArpaMMbl U rpauKy Ha OCHOBE JTAHHBIX;

® OIMEpPUPOBATH MOHATUAMU: (DAKTOPHAT YKCTIA, IEPECTAHOBKU U COUCTAHMS,
TpeyroapHuk [Tackans;

® IIPUMEHATH MPABUIIO MPOU3BEICHHUSI MMPU PEIICHHH KOMOMHATOPHBIX 3a/1a4;

® OIICPpHUPOBATH NOHATUAMU: CJ'Iy‘IaI\/'IHLII\/'I OIIBIT, CJ'Iy‘-IB.fIHBIfI BBIGOp, HUCIIBITAHHUC,



3JIEMEHTapHOE CllydaifHOe COOBITHE (MCXO), KIIACCUYECKOe ONpeesieHue
BEPOSITHOCTH CIYyYaifHOT'O COOBITHSI, OTIepalliy Ha/l CITyYaiHBIMU COOBITHUSMU;

® TIPEACTABIATH HHGOPMAITHIO C TTOMOIIBIO KPYroB Diijiepa;

® pemiath 3a7a4u Ha BBIYUCIICHUE BEPOSITHOCTHU C TTOJICUETOM KOJIMYECTBA
BApUAHTOB C TTIOMOIIEI0 KOMOMHATOPUKH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHHUH JIPYTHX MPEIMETOB:

® OIICHHMBATH KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Iiepedopa;

® UMETh MPEACTABICHUE O POJIH MPAKTHUECKH JOCTOBEPHBIX U MATOBEPOSTHBIX
COOBITHIA;

® CpaBHUBATh OCHOBHBIC CTATUCTUYECKHE XapaKTCPUCTHUKH, MOJYYCHHBIC B
MpoLIeCcCe pelIeHNs PUKIIAIHOM 3aauu, U3yYEHHs peabHOro SBICHUS;

® OIICHUBATh BEPOSTHOCTh pEATbHBIX COOBITHI U SIBICHUH B HECIOXKHBIX
CUTYaLUsIX;

® U3BJEKaTh, HWHTEPIPETHPOBATH U  MpeoOpa3oBbIBaTh  HH(OpMaLHIO,

NIPEJCTaBICHHYIO B TabIuIaX, Ha AUarpamMmax, rpagukax, OTpakarollylo cBoiicTBa
U XapaKTEPUCTUKU PEAIBHBIX IIPOLECCOB U SIBJICHUM;
® OIpENeNsATh CTATUCTHMYECKHE XapaKTePUCTHUKU BBIOOPOK MO Talnuuam,
Irarpammam, rpadukamM, BBITIOTHITH CpaBHEHHE B 3aBUCHMOCTH OT LIEJH PEIICHUS
3a/1a4y;
® OLIEHMBATh BEPOSITHOCTh PEATIbHBIX COOBITUI U SBJICHUH.
Hcropust maTeMaTuku
+ OnmceIBaTh OTAENBHBIE BBIJAIONIMECS PE3YJIBTAThI, MOJYyYEHHBIE B XOAE
pa3BUTHS MaTEMATUKU KaK HAyKH;
+ 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B CBSI3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
+ IOHUMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu;
 XapaKTepHU30BaTb BKJIAJ  BBIJAIOIIUXCA MAaTEMAaTHKOB B  pa3BUTHE
MaTeMaTHKHU M UHBIX HayYHBIX 00JacTel.

MCTO,I[BI MaTeéMaTuKu

+ BriOupaTh moaxoAsmmil U3ydeHHbIH METO/ IS PEIICHUH U3YYEeHHBIX THUIIOB
MaTEeMaTHUYECKUX 3a4a4;

* IIPUBOJMTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAOLIEH
JNENUCTBUTEIBLHOCTU U IIPOU3BEAEHUSIX UCKYCCTBA;



* HCIIOJIB3Ysl M3Y4YEHHbIE METOJIbl, MPOBOJIUTH J0KA3aTEIbCTBO, BBIMOJIHAThH
OIIPOBEPIKEHHUE;
+ BBIOMpaTh M3Y4YE€HHbIE METOJbl W UX KOMOMHAIMM JUIsl peIIeHUs
MaTeMaTHYECKUX 3ajay;
* HMCIIOJB30BaTh MAaTEMATHUUYCCKUEC 3HAHUA JJIA OIIMCaHUA 3aKOHOMepHOCTefI B
OKpy>Karolien AeHCTBUTEIbHOCTH U MPOU3BEICHUSIX UCKYCCTBA,
+ NPUMEHATh NpPOCTEHIINE NpPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN MATCMATHYCCKUX 3a1a4.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA MOAYJIA "I'EOMETPUSA"
B 7-9 KVIACCAX
Harnsanas reomerpus
Boinycknuk nayuumca:
1) pacno3HaBaTh Ha YepTeKax, PUCYHKAX, MOACIAX M B OKPY)KAIOILEM MHPE TUIOCKHE
U [IPOCTPAHCTBEHHbIE T€OMETPUYECKUE (PUTYPBI;
2) pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJILHOTO TapaJuleNienuIiea, paBuIbHON
[MUpaMUIbl, TUIMHAPA U KOHYCa;
3) ompenensaTh MO JMHEWHBIM pa3MepaM pa3BEPTKU (UTYpHI JIMHEHHBIE pa3Mepbl
caMo# (hurypsl 1 HA0OOPOT;
4) BBIYUCIATH 00BEM MPSIMOYTOJIHOTO TTapaJUIeIICHIIE 1A,
Boinycknuk noyuum 603mM03CHOCb HAYYUMbCA:
BBIYUCIIATh 00BEMBI IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYp, COCTABICHHBIX U3
MpAMOYTOJIBHBIX MapalJICJICIIUIICAOB,
yriayOuTh W pa3BUTh MPEACTABIECHUS O IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
burypax;
OPUMEHATh IOHATHE pPa3BEPTKU JUIS BBINOJIHEHHS MPAKTHUYECKUX pPACUETOB.

I'eomeTpuueckue Gpurypsol
Buinycknux nayuumces:

1) TOJIb30BAThCs SA3BIKOM T'€OMCETPHUH HJIs1 OIIMCAHUS IIPEIMETOB OKPYKAIOILCTO
MHUpa U UX B3aUMHOTO PacIIOJIOKEHHUS;

J) pacmo3HaBaTh W H300pakaTh Ha YepTek axX M PHUCYHKAX TeOMETpPHUYECKHe
burypsl 1 X KOHPUTYpaITIH;

3 HaXOAWUTh 3HAYEHUS JJIUH JIMHEHHBIX JJIEMEHTOB (UIYp W HUX OTHOLICHMS,
rpaagycHyro mepy yrioB oT 0 mo 180°, mpumeHss ompenesieHusi, CBOMCTBA W
Npu3HaKd (GUIyp ¥ HX DIIEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO, mopodue,
CUMMETpPHH, TOBOPOT, MapallIeNIbHBIN MEPEHOC);

4) omepupoBaTh Ha 0A30BOM YpOBHE MOHATHAMHU T€OMETPHUECKUX DUTYD;

5 omnepupoBaTh C HayalIbHBIMU TMOHATUSMU TPUTOHOMETPUM U  BBINNOJIHATH



JJIEMEHTapHbIE ONepaluy Hajl GYHKIUSIMHU YIJIOB,;

6 pemarth 3a7a4M Ha JJOKa3aTebCTBO, OMUPAsCh Ha N3yUYEHHbIE CBOMCTBA (DUTYp U
OTHOILIECHUN MEXAY HUMU U IIPUMEHSS U3yYCHHBIE METOBI JOKA3ATENIbCTB;

7) peuarb HECJIOKHBIE 3a[4a4d Ha IIOCTPOCHHUE, NMPUMEHSST OCHOBHBLIE aJIrOPUTMBI
IIOCTPOCHHUS C MOMOUIBIO LIUPKYJISA U JTUHEHKY;

§ peuarh MIaHUMETPUYECKHUE 3aJa4i Ha HAaXO0XKICHUE N€OMETPUYCCKHUX BEIMYHH
1o oOpasiam WId ajJropuT™MaM, perath IpoCTeHIne TIIAaHUMETPUIECKUE 3aJaun
B IPOCTPaAHCTBE.

9 u3BJIEKaTh HMH(OPMAIMIO O TEOMETPUYECKUX (PUrypax, MpPEJCTaBICHHYIO Ha
4epTeKax B IBHOM BUJE;

1)) IPUMEHATh Ul pelleHHs 3aJad TeoMeTpudeckue (akTbl, €ClIH YCIOBHS HMX
NPUMEHEHUs 3a/1aHbl B SBHOM (hopme;

Bvinycknuk nonyuum 603MO0MCHOCHb HAYUUMbCA:

1) OBIIaACTh METOJAMM pEIICHHsS 3aJad Ha BBYMCICHUSI M JIOKa3aTeJIbCTBA:
METO/IOM OT NMPOTUBHOI'O, METOJOM I10/1001sI, METOJIOM INepedopa BapUaHTOB U
METOIOM I'€OMETPUYECKUX MECT TOUEK;

12 IpuoOpPECTH OMNBIT NPUMEHEHUs anreOpandeckoro M TPUTOHOMETPHUYECKOTO
anmnapara ¥ MJeH IBMKEHUS IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4;

13 OBJIAJETh TPAJAULIMOHHON CXEMOW peuleHMs 3aJad Ha MOCTPOCHHUE C IOMOUIbIO
LUPKYJIS ¥ JIMHEHKU: aHAJIN3, IOCTPOCHUE, JOKA3ATEIbCTBO U UCCIIEI0OBAHUE;

14 Hay4YuTbCS pElIaTh 3aJa4vd Ha IOCTPOCHHE METOAOM I€OMETPHYCCKOro MECTa
TOYEK ¥ METOJIOM HOJ00MS;

15 TpuOOpEeCTH ONBIT HCCIEJOBaHMUS CBOWCTB IUIAHUMETPUUYECKUX QUIYp C
IIOMOIIIbIO KOMIIBIOTEPHBIX IPOTrPaMM;

16) TIpHOOpECTH ONBIT BBHIMOJHEHUS NPOEKTOB 1o TemaM: «l'eomerpudeckue
npeoOpa3oBaHus Ha INIOCKOCTH, «[locTpoeHue oTpe3koB 1o Gpopmyine;

17) HAy4YMTbCS MCIIOJIb30BaTh CBOMCTBA TI€OMETPUYECKUX QUIYyp [UIsl peIIeHUs
TUIOBBIX 3a7]a4, BO3HUKAIOIIMX B CUTyalUsAX IIOBCEIHEBHOW >KM3HM, 3a1ad
MPaKTUIECKOTO COAEPIKAHU.

OTtHowmeHus

Buvinycknux nayuumca:
1) omepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSIMH: PaBEHCTBO (UTYp, paBHBIC
burypsl, PaBEHCTBO TPEyrOJbHUKOB, napajieIbHOCTh NPSMBIX,

NEPHEHANKYJISIPHOCT  IPSMBIX, YIVIBI MEXAY MpsAMBIMH, IMEPIECHIUKYIP,
HAKJIOHHAs, ITPOCKIU.
Boinycknuk nonyyum 603mMO04CHOCHb HAYUUMbCA:
2) uCHoNb30BaTh OTHOWIEHMS JUIs pelleHus MpocTedmux — 3ajad,
BO3HMKAIOIIUX B PEAIBHON KU3HH.
I'eomeTpnyeckne mocTpoeHus



Buvinycknux nayuumca:
1) n3o0paxarb TUIOBbIE IJIOCKUE (UTYpPHI U (QUTYPHI B IPOCTPAHCTBE OT PYKU U C
HOMOILBI0 HHCTPYMEHTOB.

Buinycknuxk nonyuum 603mM0xCHOCHb HAYUUMBCA:
2) BBIMOJHATH MPOCTEUIINE NTOCTPOEHHUSI HA MECTHOCTH, HEOOXOMMbIE B PEalbHOIl
YKU3HU.

I'eomeTpuueckue npeodpasoBaHust
Buvinycknux nayuumca:
1) ctpouth urypy, CHMMETPHUHYIO JaHHOW (DUTYpe OTHOCHUTENHFHO OCH H
TOYKHU.
Buinycknuxk nonyuum 603mM0iuCHOCHb HAYUUMBCA:
2) pacro3HaBaTh JBM)KEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE; CHMMETPUYHBIE
(GuUrypsl B OKpy>kKaroIieM Mupe.

HN3mepenne reoMeTpu4ecKuX BeJTMYHH
Buinycknux nayuumesa:

1) HMCHIOJB30BAaTh CBOMCTBA M3MEPEHMS JUIMH, IUIOLIAJEH M YIVIOB NPU PELICHUU
3a7a4 Ha HAxXO0XJACHUE UIMHBI OTPEe3Ka, IJIMHBI OKPY)KHOCTH, JJIUHBI TyTU
OKPYKHOCTH, TPaJyCHON MEpBI yIIa;

2) BBIYUCIATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIYp M UX YIJIbI, UCTIONB3YS (POPMYIIbI
JUTMHBI OKPY>KHOCTH U JUTMHBI IyTH OKPY>KHOCTH, (hOpMYITHI IIonanen puryp;

3) BBIYHCIATH IUIOIIAAU TPEYTOJIBHUKOB, INPSMOYTOJIBHUKOB, MapajuleIOrpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYHCIATH JJIMHY OKPY>KHOCTH, JUIMHY JYT'H OKPY>KHOCTH;

5) pemiath 3aJaud Ha JIOKA3aTEJIbCTBO C HCIOJB30BaHHEM (OPMYJT  JUTUHBI
OKPY’KHOCTH U JUIMHBI TyTH OKPY>KHOCTH, POpMyIT IUIoIaaen puryp;

6) pelmarb IPAKTUYECKUE 3aJaud, CBS3aHHBIE C HAXOXICHUEM TI€OMETPUYECKHX
BEJIMYMH (MUCHOJB3Yysl MpPH HEOOXOJUMOCTH CIPAaBOYHMKM U TEXHUUYECKHUE
CpEeNCTBA);

7) BBINOJHATH W3MEPEHME IJIMH, PACCTOSHUM, BEIMYMH YIJOB, C IOMOILBIO
WHCTPYMEHTOB JUUISl U3BMEPEHUN JUIVH U YIJIOB;

8) NPUMEHATh (OpPMyJIbl MEpUMETpa, IUIOMAAN U 00BbeMa, IJIOUIAIU MOBEPXHOCTH
OTJEJIbHBIX MHOTOTPAHHUKOB IPU BBIYUCIICHUAX, KOTJA BCE JaHHBIE UMEIOTCS B
yCIIOBUY;

9) mpuMmeHATh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPHUUYECKHE COOTHOIICHUS
JUISl BBIYMCIICHUS IJINH, PACCTOSIHUM, TUIOIIAEH B MPOCTENIINX CITyqasX.

Buinycknuk nonyuum 603moxcnocms Hayuumucsa:
10) BeUHMCHATH TUIOMATU (UTyp, COCTaBICHHBIX W3 JBYX WIH Oonee
IPSMOYTOJIBHUKOB, AapajlIeIOrpaMMOB, TPEYTOJIBHUKOB, KPYTra H CEKTOPa;



11)  BBIUMCIATH  IUIOMIAJA  MHOTOYTOJBHUKOB,  HWCIIONB3YySd  OTHOIICHUS
PABHOBEIIUKOCTH U PAaBHOCOCTABIICHHOCTH;

12) mpuoOpecTH OMBIT MPUMEHEHHS anreOpandeckoro W TPUTOHOMETPHUUECKOTO
anmapara M WIACH JBWXKEHUS TPU PEMIEHWH 3a7a4 Ha BBIYUCICHHUE IUIOLIAJCH
MHOTOYT'OJIbHUKOB.

13) BBIYMCIATH PACCTOSIHUSI Ha MECTHOCTU B CTaHJIAPTHBIX CHUTYAIMAX, IUIOMIAIA B
MPOCTEUIINX CIydasx, MNPUMEHATh (OPMYyJIbl B TPOCTCUIINX CHUTYyalUsX B
MMOBCETHEBHOM JKU3HU.

Koopaunarsi
Buinycknuk nayuumes:
BBIYUCIIATH JIMHY OTpe3Ka MO KOOPJAMHATAM €r0 KOHIIOB; BBIYMCISATH KOOPIUHATHI
CEpeIHbBI OTPE3Ka;
WCIIOJB30BaTh KOOPJMUHATHBIM METOJ JJii M3Y4YeHUS CBOWCTB TMPSIMBIX U
OKPY>KHOCTEH;
ONpENENATh MPUOJMIKEHHO KOOPJAWHATHI TOYKM 10 €€ U300pKEeHUI0 Ha
KOOPJMHATHOM MIIOCKOCTH
Buvinycknuk noayuum 603M0MCHOCIb HAYUUMBCA:
OBJIaJIETh KOOPAMHATHBIM METOJOM pELICHUS 3a/Jady Ha BBIYUCICHHE W
JI0Ka3aTeIbCTBO;
NpUOOPECTH ONBIT HCHOIB30BAaHUS KOMIBIOTEPHBIX MpOTrpaMM JIJIs aHalu3a
YACTHBIX CJIy4aeB B3aMMHOIO PACIOJI0XKEHHUS OKPYKHOCTEU U MPSIMBIX;
MPUOOPECTH OMBIT BHINIOJHEHHs MPOEKTOB Ha TeMmy «lIpuMeHeHHe KOOpIMHATHOTO
METO/1a IIPH PEIICHUH 3a7a4 Ha BEIYUCIICHUE U JIOKA3aTEIbCTBOY.

BexTopsl
Buinycknuk naywumea:

1) onepupoBarh ¢ BeKTOpaMH: HAXOJUTH CyMMy U Pa3HOCTh JIByX BEKTOPOB,
3aJIaHHBIX TE€OMETPUYECKH, HAXOAUTb BEKTOp, PABHBIM IPOU3BEACHUIO
3aJaHHOTO BEKTOpa Ha YHUCIIO;

2) HaxOJIUTh JUI1 BEKTOPOB, 33JaHHBIX KOOpPAMHATAMM: JUIMHY BEKTOpa,
KOOpJMHATBl CYMMbI W Pa3HOCTH JBYX M 0ojiee BEKTOPOB, KOOPIMHATHI
MPOU3BEICHUS BEKTOpa HA YWCJIO, TPUMEHSAS TIpH  HEOOXOAMMOCTH
COUYETaTEbHbIN, IEPEMECTUTENBHBIN U PACTIPENECIUTENbHBINA 3aKOHBI;

3) BBIUMCHATL CKIAPHOE IIPOM3BEIEHHE BEKTOPOB, HAXOMMTH YTOI MEKIY
BEKTOPAMH, YCTAHABIMBATh NEPIIEHIUKYISIPHOCTD MIPSIMBIX.

Buvinycknuk noayuum ¢03MOMCHOCIb HAYHUMBCA:

4) OBIIAJETh BEKTOPHBIM METOJOM JUIsl PEIICHHs 3aJad Ha BBIYUCICHHE H
JI0Ka3aTeIbCTBO;

S) mnpuoOpecTd ONBIT BHINOJHEHUS TMPOEeKTOB Ha Temy «lIlpumenenue



BCKTOPHOTI'O MCTOAa IIpH  PCHICHHHU 3aaad Ha  BBIYHUCICHHC H
JOKa3aTCJIbCTBO».

COJAEP)KAHUE MOAYJIA "AJI'EBPA" B 7—9 KJIACCAX

PanmonanbHble  4ymeaa.  MHOXKECTBO — palMOHaNbHbIX — uuces. CpaBHEHHE
pauMoOHAIBHBIX 4ucen. JeucTBUsA C paluOHalNbHbBIMU uuciaamu. [Ipencrasinenue
PaLMOHATIBHOTO YUCIIA AECATHYHON APOOBIO.

Hppanuonajabubie 4yuciaa. Ilonsatue wuppanmonanbHoro uucna. Pacrno3naBaHue
UPPALMOHATIBHBIX YHUCEl. [Ipumepsl  n0KazaTenbCcTB B anreope.
UppanuonanbHocTh  umcna 2 . Ilpumenenme B reomerpun. CpaBHeHHe
MUPPALMOHAIBHBIX Yucel. MHOXECTBO AEUCTBUTENIBHBIX YHCEIL.

ToxnecTBeHHBIE IPe0OPa3OBAHMSA.

YucnoBsle U OyKBEHHbIE BbIpaXeHHs. BplpaxeHue ¢ mNepeMeHHOHl. 3HaueHue
BbIpakeHMs. [loicTaHOBKA BBIpaKEHUI BMECTO IIEPEMEHHBIX.

Henbie BbIpaxenus. CTerneHb € HaTypalbHBIM IIOKa3zaTeleM W €€ CBOMCTBA.
[TpeoOpa3oBaHus BBIpAKECHUH, COJIEPIKAIUX CTETIEHH C HATYpPaJIbHBIM ITOKA3aTeIIEeM.
OpnouneH, MHorowieH. J[eCTBUS C OJHOUYICHAMH M MHOTOUYJIEHAMHU (CIIOXKEHUE,
BbIUUTAHUE, YMHOXEHHE). DopMybl COKPAaUIEHHOIO YMHOXEHHUS: Ppa3HOCTb
KBaJpaToB, KBaJgpaT CyMMbl M KBaJpaT pa3HOCTH. Pa3liokeHne MHOrowieHa Ha
MHOKUTE- JIM: BBIHECEHHE OOILEro MHOMKUTENSI 3a CKOOKH, TpyNIUpOBKa, MpH-
MeHeHue (GopMyJl COKpaIl€HHOro yMHOXeHus. KBaapaTHbI TpEXuieH, pa3iokKeHne
KBAJIPaTHOTO TPEX4JICHA HA MHOYKHTEIIH.

JIpoOHO-panuoHaIbHbIe  BbIpaskeHusa. CTeneHb C  LEIBIM  ITOKA3aTEJIEM.
[IpeoOpa3oBanue  APOOHO-IMHEHHBIX  BBIPAXKEHUH:  CIOXKEHHE, YMHOXCHHE,
nenenue. Anredpanueckas JpoOb. JlomycTUMble 3HAYEHUS MEPEMEHHBIX B APOOHO-
pannoHaiIbHbIX BbIpaxkeHusix. CokpaiieHue anredpandeckux npobeid. IlpuBenenune
anreOpanyeckux ApoOeil k obmemy 3HameHaremo. [leiicTBus ¢ anredpandyeckumMu
NpoOsSMU: CIIO)KEHHE, BBIYUTAHUE, YMHOXKEHHUE, JEJIEHHE, BO3BEJACHUE B CTEICHb.
[TpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIINX 3HAK MOJIYJIS.

KBaapatnble kopHu. Apudmernyeckuili KBaapaTHbli KopeHb. I[IpeoOpasoBanue
BBIPAKCHUM, COIEpKAIIMX KBAJApPAaTHbIE KOPHU: YMHOXKCHHUE, IECJIICHHE, BBIHECCHUE
MHOXUTEIIS U3-T10]1 3HaKa KOPHs, BHECEHUE MHOXKUTEIIA 110]] 3HAK KOPHS.
YpaBHeHHs U HEPABEHCTBA.

PasencrBa. YucinoBoe paBeHcTBO. CBOMCTBAa YHCIOBBIX PABEHCTB. PaBEHCTBO C
IIEPEMEHHOM.



YpaBuenusi. Ilonsatusa ypaBHeHMss M KOpHsA ypaBHeHus. IlpencraBieHue o
PaBHOCHJIBHOCTH ypaBHeHHH. O61acTh onpeeneHus

ypaBHEeHHMs (00JIaCTh JOMYCTUMBIX 3HAUCHUH NIEPEMEHHO).

JIuneiiHoe ypaBHeHHEe U ero KOpHHU. PelieHue JMHEWHBIX ypaBHeHUU. JIMHEWHOe
ypaBHeHue ¢ napamerpoM. KonudecTBo KOpHEH JIMHEMHOro ypaBHeHus. Pemenue
JIMHEHHBIX YPABHEHUH C IapaAMETPOM.

KBagpaTtHoe ypaBHenme m ero kopHHM. KBangpatHele ypaBHeHus. Hemonnble
KBaJpaTHbIE ypaBHEHMS. JJMCKPUMUHAHT KBaJpaTHOTO ypaBHeHUsA. PopMyia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera.
Pemienne KBagpaTHBIX YpaBHEHW: HCIIONB30BAaHUE (QOPMYIIBI IS HAXOXKIACHUS
KOpHEH, rpaduuecKuii MeTO/1 PelIeHus, pa3IoKEeHUE Ha MHOKHUTEIH, O00p KOpHEH
C HCIIOJIB30BaHUEM TeopeMbl Buera. KomnuecTBo KOpHEN KBaJpaTHOrO ypaBHEHUS B
3aBUCHUMOCTH OT €ro JIWCKpUMUHaHTAa. bukBaapaTHble ypaBHEHUS. YpaBHEHUS,
CBOJISIIIMECS K JIMHEWHBIM U KBaJpaTHbIM. KBagpaTHbIe ypaBHEHUS C TApaMETPOM.
JIpoOHO-paniMoOHA/IbHbIE YpaBHeHMs. PerieHue mnpocTedmmx ApoOHO-TMHEHHBIX
ypaBHeHUH. Pemienune apoOHO-pallMOHANBHBIX ypaBHEHHH. MeETOabl perieHus
YpaBHEHHUI: METOJIbl PAaBHOCHIBHBIX MPE0Opa30BaHUi, METOJ] 3aMEHbI NTEPEMEHHOM,
rpadudeckuid Meroa. Mcrnonap30BaHue CBOMCTB (DYHKIMN MPU PEIICHUH YPaBHEHUH.
IMpocreiinye HppanrOHAIBLHBIE YPABHEHHUS BUIA . +/f () = @. [f(x) = Jgix)
VYpaBHeHHs BUJa X" = a. YPaBHEHHS B LIEJBIX YUCIIAX.

Cucrembl ypaBHeHMid. Y paBHEHHUE C IByMs IEPEMEHHBIMU. JINHEITHOE ypaBHEHUE C
IByMsi nepeMeHHbIMH. llpsimas kak rpaduyeckas HHTepHpeTanus JIUHEHHOIo
ypaBHEHHs ¢ AByMs IepeMeHHbIMU. lloHsATme cucremsl ypaBHeHuil. Pemenue
CUCTEMbl YpaBHEHHMI. MeTOJpl pEIIEHUs CUCTEM JIMHEWHBIX YpPaBHEHUH C JBYMs
NEpEeMEHHbIMU: TpadUUecKuil METOJ, METOJl CIIOKEHHs, METOJA IOJICTAHOBKHU.
CucreMpl TUHENHBIX YPaBHEHUH € TIapaMETPOM.

HepasencrBa. UYucioBele HepaBeHCTBAa. (CBOWCTBA UUCIIOBBIX HEPABEHCTB.
ITpoBepka cIipaBeAIMBOCTH HEPABEHCTB IPHU 3aJAHHBIX 3HAUEHUSAX IEPEMEHHBIX.
HepaBenctBo ¢ mnepemenHoi. Ctporue u HecTtporue HepaBeHcTBa. OO0nacth
onpeJieJIeHUs] HepaBeHCTBA (00J1aCTh JOMYCTUMBIX 3HAYCHUH IEPEMEHHOMN).

Pemenne nuHeWHBIX HepaBeHCTB. KBaapaTHOe HEPAaBEHCTBO U €ro PELICHUS.
Pemenne kBajgpaTHBIX HEPABEHCTB: HCIIOJIB30BAHWE CBOMCTB M rpaduka
KBaJpaTHUYHOW (YHKIIMM, METOJ WHTEPBAIOB. 3alUCh pEIICHUs KBAJAPaTHOTO
HEpaBeHCTBA. PeleHue LENbIX U JApOOHO-pAllMOHANbHBIX HEPABEHCTB METOJOM
UHTEPBAJIOB.



Cucrembl HepaBeHCTB. CHUCTEMBl HEpPABEHCTB C OJHOM mepeMeHHOW. PemieHue
CHCTEM HEPaBEHCTB C OJIHOW MEepPEeMEHHOW: JIMHEHHBIX, KBaApaTHBIX. M300paxeHune
pELIEHUSI CUCTEMBI HEPAaBEHCTB Ha YMCIOBOW NPSAMOW. 3amuCh PELICHHS] CHUCTEMBI
HEPABEHCTB.

DOyHKIUH

IlonaTne ¢yHKuMU. JleKapTOBBI KOOPAMHATBI Ha IIOCKOCTH. PDopMupoBaHHE
NpEeCTaBICHUH O METamnpeIMETHOM MOHATHH «KOOpauHaTh». CrocoObl 3amaHus
GyHKUIMI: aHAMUTHYECKUH, rpadudeckuii, Tabmuunbii. ['paduk ¢pynkuuu. [pumeps
(GyHKLUH, TOy4aeMbIX B IPOLIECCE UCCIICIOBAHUS PA3IMUHBIX PEAIbHBIX MPOLIECCOB
U pemeHus 3amad. 3HadeHwe (yHKuud B Touke. CBoiicTBa (yHKIMIA: 00macTh
ONpECNEHUsl, MHOXECTBO 3HAYEHWM, HYJIH, IPOMEXYTKHM 3HAKOIOCTOSHCTBA,
YETHOCTH/HEYETHOCTh, IMPOMEXKYTKH BO3pacTaHUsl M YObIBaHUs, HauOosblliee U
HauMeHblnee 3HadeHus. MccnenoBanue gynknuun mo e€ rpaduky.

JIuneiinass ¢ynxuusa. CpoiictBa M rpaduk JuHeHHOW QyHKUKMU. YTI0BOH
k02 unmeHT npsimoii. Pacronoxenne rpaduka THHEHHOW QYHKIIMH B 3aBHCUMOCTH
oT e€ yrimoBoro ko3¢ duirenta u cBodoaHoro uieHa. Haxoxnenne kodddumreHTon
JUHEHMHON (YHKIMHM 1O 3a/laHHBIM YCJIOBUSM: IPOXOXKJICHHE MpsSMOIl uepe3 IBe
TOYKH C 3aJaHHBIMU KOOPAMHATAMU, IIPOXOKJIECHUE MPSAMOM Yepe3 NaHHYIO TOYKY U
MapaJyIeIbHO TAHHON IPSIMOM.

Kpaapatuunas ¢ynakuusa. CsoiictBa u TpaduKk KBaApaTUYHOW (QYHKIIUU
(mapa6osbr). Iloctpoenme rpaduka KBagpaTHYHOW (YHKIMH 1O  TOYKaM.
Haxoxnenue Hynel KBagpaTHUHOW (YHKLIMH, MHOXKECTBA 3HAYCHUN, POMEKYTKOB
3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTtHasi nponopuuoHaJbHOCTh. CBolicTBa QpyHKIMK y = k/ X I'mnep6ona.
I'paduxu ¢ynkmuii. I[IpeobpazoBanme rpaduka ¢yHkmuun y = f (X) mos
noctpoenus rpapukos Gpynkmii Buga y = af (kx +b) +c.

I'paduku pyHKIIMI

= 1
p PR sy yen);

V=a+

x+b

ITocaenoBaresbHOCTH UM nporpeccun. Yucioas nocienoBaTesbHOCTb. [Ipumepbt
YHCIIOBBIX MOCJIE0BATEIBHOCTEN. beckoneunsle MOCJIEA0BATENBHOCTH.
Apudmernueckass mporpeccuss W e€ CBOHCTBa. [‘eomerpuueckass mporpeccus.
@opmyna o0mero 4uieHa M CyMMBbl N TEPBBIX WICHOB apu(pMETHYECKOH U
reoMeTpuyeckoi nporpeccuif. Cxonadiascs reoMeTpudeckasi Iporpeccusl.

Pemenne TekcToBbBIX 32124



3agaun Ha Bce apudmMernyeckue aelcTBHs. PellleHHE TEKCTOBBIX 3ajaad
apupmeTnyeckuM crocobom. Mcmonb3oBanue TabiauI, CXeM, YepTexel, JAPYrux
CPEeZCTB MPEJCTABICHUS JAaHHBIX MPHU PEIICHUH 3a]1ay.

3agaun Ha NOKYNKH, ABH)KeHHe H PadoTy. AHaiM3 BO3MOXHBIX CHUTYyalUi
B3aMMHOI'0 PACHOJI0XKEHUS OOBEKTOB NPH UX ABMKEHHM, COOTHOLICHHUS OO0BEMOB
BBITIOJIHSAEMBIX paboT MpHU COBMECTHOM paboTe.

3agaum Ha yacTH, 101, NPOLEHTHI. Pemenne 3a1ay Ha HAX0XKIEHUE YacTH 4HCia
M 4YHClIa N0 €ro yactu. PemeHue 3amad Ha MNPOUEHTHI M JouH. [IpuMeHeHue
IIPOIIOPLUH IIPYU PELICHUU 3a]1a4.

Jlornueckue 3agaum. Pemenue 1ornueckux 3aaad.

OcHOBHbIE  MeTOAbI  pelleHHs TEeKCTOBBIX  3a/a4y:  apUPMETUUYECKUH,
anredpandeckuii, nepedop BapuaHTOB.

CraTHCTHKA H TeOpHs BepPOSITHOCTEMH

CraTtucruka. TabnuuyHoe U rpapuueckoe Mpe/CTaBICHUE NaHHBIX, CTOJIOYAThIE U
KpyroBble Juarpammbl, Trpaduky, NPUMEHEHUE AuarpaMM U TpaduKoOB  JUIs
ONHCaHMUsA 3aBUCHUMOCTEH peaJbHbIX BEJIMYUH, W3BJIEUEHHE WHPOpPMALUU U3
Tabnuu, auarpaMM U rpagukoB. OmnucaTeNbHbIE CTATUCTUYECKHE I0Ka3aTelH
YHCIOBBIX HAOOpOB: cpeaHee apudMeTHyeckoe, MeIuaHa, HauOoibliee U
HauMeHblllee 3HadeHHs. Mepbl paccerBaHUs: pa3Max, IUCHEPCHUs U CTaHJApTHOE
oTkJoHeHHe. CiaydaiiHas U3MEHUYUBOCTh. VI3MEHYMBOCTD NPH N3MEPEHUSX.
Cayuaiinble co0biTusi. CiydaliHble OMNBITHI (IKCTICPUMEHTHI), 3JIEMEHTApPHBIC
ciyyaitHble coObITHs (McXo/bl). BepostHocTH 3nemMeHTapHBIX cOObITHIH. COOBITHS B
CllydyallHbIX 3KCIIEPUMEHTaxX W OJIarONpUATCTBYIOIIME 3JIEMEHTApHbIE COOBITHS.
BepositHOCTH ciy4aiHBIX cOOBITHIA. ONBITH C PABHOBO3MOXHBIMH 3JI€MEHTAPHBIMU
coObiTusiMH. Kitaccuueckue BepOSATHOCTHBIE OMBITHI C HCIOJIb30BAHUEM MOHET,
KyOukoB. IIpencraBieHue o HE3aBUCHUMBIX COOBITUSX B )KHU3HH.

COAEP) KAHUE MOAYJA "TEOMETPHUS" B 7—9 KJIACCAX

Harasinnast reomerpusi. Harsigaple mpeicTaBieHUusT O TPOCTPAHCTBEHHBIX
¢urypax: xy0, mapajuienenumnen, npuzmMa, mupaMmua, map, cgepa, KOHyC, IAITHHAP.
N300pakeHne mnpocTpaHCTBEeHHBIX Guryp. [Ipumepsl ceueHwii. MHOTOTpaHHUKH.
[TpaBwibHBIC MHOTOTpaHHUKH. [IpMephl pa3BEPTOK MHOTOTPAHHHUKOB, HWJIHMHAPA U
KOHYca.

[TonsitTme  oObEma;  eamHHMIBI  00BEMA.  OO0BEM  TPSIMOYTOJIBHOTO
napajuielienurnesna, Kyoa.



I'eomerpuueckne d¢urypsl. [Ipsmbie u yrael. Touka, mnpsMasi, MIOCKOCTb.
Otpesok, ayd. Yron. Bunel yrinos. BepTukanbHble U cMexHbIe Yribl. buccekrpuca
yria.

[TapannensHble U mnepecekaromuecss npsimble. [lepneHAUKyNsipHBIE TMpsMBIE.
TeopeMbl 0 MapaIeNbHOCTH M MEPIEHIUKYISIPHOCTH NpsAMbIX. [leprneHnukynsp u
HaKJIOHHas K npsiMoid. CepeIMHHBIN NEPIEHIUKYISIP K OTPE3KY.

I'eomeTtpuueckoe Mecto Touek. CBONCTBA OMCCEKTPUCHI yIia U CEPEIUHHOTO
NEPIEHIUKYIApa K OTPE3KY.

Tpeyronbuuk. Beicota, Mennana, GuccekTpuca, CpeiHsis JIMHUS TPEYTOIbHHUKA.
PaBHOOEIpeHHBIE W PAaBHOCTOPOHHME TPEYIOJbHUKM;, CBOWCTBA U IpPHU3HAKU
paBHOOeApEeHHOTr0  TpeyroipbHuKa. [Ipu3Haku  paBeHCTBa  TPEYroOJbHUKOB.
HepaBenctBo TtpeyronpHuka. COOTHOLIEHHS MEXAY CTOPOHAMM U yIJlaMH
TPEYrOJIbHUKA.

Cymma yriioB TpeyronbHuKa. BHenHue yrisl TpeyroiasHuka. Teopema ®aneca.
[Tonobue tpeyronsuukoB. [Ipu3znaku nogodust TpeyroiabHUKoB. Teopema [udaropa.
CuHyc, KOCUHYC, TAaHT'€HC, KOTAHI'€HC OCTPOr0 YIja MpsSMOYTrOJIbHOIO TPEyroJbHUKa
u yrioB or 0 go 180°; mpuBeneHue K ocTpomy yriy. PemieHue mpsiMoyroiabHBIX
TpeyroibHUKOB. OCHOBHOE  TPUIOHOMETPUYECKOE  TOXKAECTBO.  DopMyIbl,
CBSI3bIBAIOILIME CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC OJHOTO M TOTO K€ yria.
Pemenne TpeyrosbHUKOB: TeOpeEMa KOCUHYCOB M TEOPEMA CUHYCOB. 3aMeuaTelIbHbIE
TOYKH TPEYTrOJbHHUKA.

UYersipéxyronpHuk.  Ilapamnenorpamm, ero  CcBOWCTBAa M NPU3HAKH.
[IpsimoyronbHUK, KBaapaT, poMO, MX CBOMCTBa M MpuU3HAKU. Tpamerus, cpeaHss
JIMHUS TPANeIUH.

MHoroyronsHuK. Bbinykibeie MHOroyrogbHukd. CymMma YIrioB BBIIYKJIOTO
MHOTOYrojbHHUKA. [I[paBUiIbHBIE MHOTOYTOJIbHUKH.

OxpyxHocth U Kpyr. Mlyra, xopaa. Cekrop, cermeHT. LleHTpanbHblil yrou,
BIIMCAHHBIN YIoJjl, BEIMYMHA BIMCAHHOIO yria. B3auMHoe pacnonoxeHue npsMoi u
OKPYKHOCTH, JBYX OKpyx)HocTed. KacartenmpbHas M ceKymas K OKPYXXHOCTH, HX
cBoiicTBa. BriucanHble U OMMCAaHHbIE MHOTOYTOJIBHUKU. OKPYXHOCTb, BIIMCAHHAs B
TPEYroJIbHUK, M OKPYKHOCTb, OIHMCAaHHAs OKOJO TpeyrojbHUKa. BrnucanHble u
OINMCaHHBIE OKPYKHOCTH IIPABUIIBHOTO MHOT'OYTOJIbHUKA.

I'eomeTtpuueckue npeodOpazoBanus. [lonarue o paBenctBe Quryp. Ilonsarue o
JBUKEHUM: OCEBasl U LIEHTpaJibHas CUMMETPHUH, NapajuleIbHbIH MEPEHOC, OBOPOT.
[Tonsitue o mogo6MM GPUTyp U TOMOTETHUH.

[TocTpoenuss ¢ mnoMOUIbI0 IUPKYJIS U JuHedku. OCHOBHBIE 3a/laud  Ha
MIOCTPOEHUE: JIEJIEHUE OTpe3Ka IOMNOJiaM; IMOCTPOCHHME YIJIa, PABHOIO JAHHOMY;
IIOCTPOEHUE TPEYroJbHUKAa O TPEM CTOPOHAM; MOCTPOEHHE MEPIEHIUKYIsIpa K
MPSIMOM; TOCTPOEHUE OMCCEKTPUCHI yTJia; IeJICHHE OTpe3ka Ha n-paBHBIX YacTeu.

Pemenne 3amad Ha BBIUKMCIEHHME, JOKAa3aTEIbCTBO M IOCTPOCHHE C
MCIIOJIb30BAaHUEM CBOMCTB M3Y4YEHHBIX (pUTyp.



N3mepenue reoMeTpuuyecKMX BeJaM4MH. /[muHa oTpe3ka. PaccrosiHue oT
TOUYKH JI0 IpsIMO. PaccTosHre Mex 1y napaienbHbIMU IPSIMbBIMHU.

[TepumeTp MHOTOYTOJIbHHKA.

JlIHa OKpPY>KHOCTH, YUCJIO T; JUIMHA AYTH OKPYXHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXAY BETUYMHOMN LIEHTPAIBLHOTO yria u
JUIMHOM 1yTH OKPYKHOCTH.

[Tonstre mnomanu miuockux ¢uryp. PaBHOCOCTaBIE€HHbIE W pPAaBHOBEIHMKHE
¢urypsl. [Tnomane npsmoyronsHuka. [lnomanu napannenorpamma, TpeyrojbHUKA U
Tpaneuuu. [lnomane MHoroyronmeHuka. [lnomanp kpyra u Iiomaab CeKTopa.
CooTHoIIeHNE MEXy TUIOIAIMU OJOOHBIX QUTYD.

Pemennie 3amay Ha BBIYMCIEHHE M JIOKA3aTENbCTBO C MCMOJIb30BAHUEM
U3y4YeHHBIX (HOpMYII.

Koopaunartsbl. YpaBHeHue npsimoii. KoopauHaTel cepeluHbl  OTpe3Ka.
®opmyna pacCTOSIHUSI MEXKAY ABYMsI TOUKAMHM IJIOCKOCTH. Y paBHEHUE OKPY)KHOCTH.

BekTopsl. /[nuHa (Moayns) BekTopa. PaBeHCTBO BekTOpoB. KommmHeapHbie
BeKTOpbl. KoopAnHaThl BekTOpa. YMHOKEHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOPOB,
pa3joXeHHe BeKTopa MO JBYM HEKOJUIMHeapHbIM BekTopaMm. CkajspHoe
IIPOU3BE/IEHNE BEKTOPOB.

TeopeTuko-MHOKeCTBEHHbIE TMOHATHS. MHOXECTBO, 3JEMEHT MHOXKECTBA.
3alaHue MHOXECTB MEPEUHUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
[TonmuoxecTBO. OOBEANHEHNE U TIEpECEUEHNE MHOXKECTB.

JuieMeHTHI JOoruku. OnpeneneHue. AKCUOMBI U TeopeMbl. J[oka3aTtenbCTBo.
JlokazarenbcTBO OT TPOTUBHOrO. Teopema, oOparHas nmaHHOW. Ilpumep wu
KOHTPIIPUMED.

[lonsiTHE O pPaBHOCWJIBHOCTH, CIEAOBAaHUHU, YIOTpPEOJIEHHE JIOTHYECKHX
CBA30K eCai ..., MO ..., 8 MOM U MOJILKO 8 MOM ClIyyae, TOTUUECKUE CBSI3KU U, UlU

I'eomeTrpust B ucropuyeckom pasButuu. OT 3emiieMepuss K TE€OMETpPHUHU.
I[Muparop wu ero mkoma. @Panec. Apxumen. IlocTpoeHue TpaBUIIBHBIX
MHoOroyroiapbHUKOB. Tpuceknus yrna. KBaapatypa kpyra. YaBoenue ky6a. Mcropus
ymcna n. 3oiotoe ceuenue. «Hauvana» EBkmumpa. JI. Oitnep. H. U. JloGaueBckuii.
HcTopus nsaToro nocrynara.

N300perenune MeToj1a KOOpJMHAT, MO3BOJISIOILETO NIEPEBOIUTH
reoMeTpuueckre OObEeKThl Ha s3bIK anreOpel. P. Jlekapt u II. depma. I[lpumepst
Pa3IMYHBIX CUCTEM KOOPJAMHAT Ha MJIOCKOCTH.

3aHATHS TMPOBOAATCH B CJeAyIOIIHX (popMax: YPOK, JIEKIUsl, MPAKTHKYM,
IKCKypCHS.

OcHOBHbIE BHAbI JeATEJBHOCTH YYalIUXcsl TPH M3YyYeHHH Kypca
MaTeMaTHKH B 7-9 Kiaccax:
e (Cnymanue oObCHEHUHN yUUTEs.



* AHanu3 rpauKoB, TaOJIHII, CXEM.

+  OObBscHeHne HAOTIOIAEMBIX SIBJICHUHA.

*  Ananu3 npoOJeMHBIX CUTYalHH.

Crymianue 1 aHanu3 BBICTYIUIEHU CBOMX TOBApHILIEH.
CamocrodrenbHas paboTa ¢ y4eOHUKOM.
Pabota ¢ Hay4HO-TIOMYJIAPHOH JIUTEPATYPOH;
OT100p 1 cpaBHEHUE MaTepraia 0 HECKOIBKHUM HCTOYHHUKAM.
Hanucanue pedeparoB u 10K1a/10B.
BeiBog 1 foKa3zaTenbeTBO hopMyd.
Amnanusz ¢popmyi.
Pemennie TeKCTOBBIX KOJIMYECTBEHHBIX U KAUYECTBEHHBIX 3a/1a4.
CucremaTu3aius ydeOHOTO MaTepuaa.
Habmtonenue 3a 1eMOHCTpaIusiMy yUUTETIS.

e Pemenune OKCIICPUMCHTAJIbHBIX 3a/1a4.
L] Pa60Ta C pa3zgaTOYHbIM MaTCpHUAJIOM.
e lI3mepeHune BeIMYUH.
e BrimosiHeHHe paboT MPaKTUKyMa.
L HOCTpOCHI/Ie THUITOTE3bI HA OCHOBEC aHaJIn3a UMCIHOIIUXCSA JaHHBIX.
o  Mooenuposanue u KoHcmpyuposamue.
HpI/IMepHOG TEMATUYCCKOC IINIIAHUPOBAHHUEC
Moyb Anrebpa
7 Kiacc
Howmep Cogepxanue maTepuana Konunuect | XapakTepucTiKa OCHOBHBIX BUIOB
naparpad BO 4acOB JIeATEIIbHOCTY YYEHUKA
a
I'nasa 1. Belpaskenusi, TOKIeCTBa, 27
YpaBHEHMS.
HOBTopeHHe 4 Haxoaute 3HaueHUs YHUCIIOBBIX BBIpaXe-
1. Bblpa)KeHI/Iﬂ 6 HHﬁ,a TaKXe BBIpa)KeHI/Iﬁ C IICPEMCHHBIMU
o TIpU YKa3aHHbIX 3HAUYCHUAX IIEPEMCHHBIX.
o) IIpeo6pazoBanme BEIpAKEHUI 4
: Hcnonn3oBath 3HAKH >, <, >, <, 4H-
Kontponsuas padora Ne 1 N
1 TaThb U COCTABJIATH ABOWHBIC HEPABECHCTBA.
3 YpaBHeHus C OJHOI IepeMeH- 8 BEINONHATH NpoCTeiine Npeo6pa3oBaHus

HOH.

BBIP)KCHUH: IPUBOAUTH 1OJOOHBIE cliarae-




CraTuCcTHYECKHE XapaKkTepuc-
THKH.

Konrponbnas pabora Ne 2

MBIE, PACKPBIBATh CKOOKH B CyMME HITH
Pa3HOCTH BBIPAKEHHH.

Pemats ypaBHeHus Buzna ax = b npu
Pa3IMYHBIX 3HAUCHUSIX a U b, a Takxke
HECJIOKHBIC YPAaBHEHHS, CBOJISIINECS K HUM.
Vcrionp30BaTh anmapaT ypaBHEHHH JUIs
peIIeHUs TeKCTOBBIX 3a/1ad, HHTEpIIpe-
TUPOBATh pe3yabTar. Mcnonb3oBats npoc-
TEUIINE CTATUCTUYECKUE XapPAKTEPUCTUKH
(cpenmHee apudmeTHIECcKOe, pa3Max, MOJIa,
MeuaHa) Ui aHalu3a psiga JaHHBIX B

HECJIOKHBIX CUTyallUsX.

T'nasa Il.

DOyHKIMA

16

5.
6.

OyHKIMN 1 UX TPadUKH
Jlunetinas GyHKIHASA

Kontponsras padora Ne 3

Boruncnsate 3HaueHus QYHKINH, 3aJaHHOU
(hopMyIoif, COCTaBIATH TAOIUIIBI 3HAYC-
Huid ¢pyskun. [1o rpaduxy ¢yHKIHH
HaXOJUTh 3HaUeHHE (QYHKIMH 110
M3BECTHOMY 3HAYEHHIO apryMeHTa U pe-
maTh obparHyo 3axady. Ctpouts rpadu-
KU IIPSIMOI IPOTIOPIIOHAIBHOCTH U
JTUHEHON (QYyHKINH, OMCHIBATh CBOHCTBA
7TuX QyHKiud. [IoHMMaTh, KaK BIHsIET
3HAK Kod(ppuIreHTa k Ha PacloI0KeHIE B
KOOPJIMHATHOM IIOCKOCTH Tpaduka
¢yHxnuu y = kx, rae k # 0, Kak 3aBHCHT OT
3HAUYEHHUH k 1 b B3aIMHOE PACIIOJIOKEHUE
rpaduKoB IBYX GYHKIHUHA BUa y = kx + b.
HuTepnpeTnpoBath rpauKy pearbHBIX
3aBHCUMOCTEH, OMUCHIBAEMBIX (hopMyIia-

MU BHIA Y =kx,Tne k#0muy=hkx+b

I'napa I11. CteneHb ¢ HATYpaJabHBIM

IMmoKasaTeJieM.

18

CreneHnb 1 €€ cBOiiCTBa

OnHOYIEHBI

Konrpomnbnas padora Ne 4

BbruncnaTs 3HaueHUs BBIpaXXEHUH BUia
an, TA€ a —IpOU3BOIBHOE YHCIIO, 11 —
HaTypaJIbHOE YHCJIO, YCTHO ¥ MUCbMEHHO,
a Taxoke ¢ MMOMOIIBIO KaIbKYIIATOPA.
DopMynHpoBaTh, 3aIMCHIBATH B
CHMBOJINYECKOH (hopMe 1 000CHOBHIBATH

CBOMCTBA CTETICHU C HaTypaJIbHBIM ITOKa-




3areneM. [IpuMeHsTh CBOMCTBA CTENEHU
ULt IpeoOpa3oBaHus BHIPOYKSHUH.
BEINMoTHATE YMHOXKEHHE OTHOWICHOB H
BO3BE/ICHUE OJJHOUYJICHOB B CTCIICHb.
Crpouts rpadukn GyHKui y =x2 uy =
x3. Pemath rpaduuecku ypaBHeHuUs x2 =
kx+b,x3=kx+b,tnekub—

HEKOTOPBIC YUCIIa

T'maa IV. MHOro4JeHbl 21 3anuceIBaTh MHOTOWIEH B CTAaHAAPTHOM
9 CyMMa " paBHOCTL 4 BUIEC, ONIPEACIIATH CTENIEHb MHOI'OYJICHA.
BEIMOIHATE CHOKEHNE U BLIYUTAHUE
MHOTOYJICHOB .
MHOT'OYJICHOB, YMHOXXCHUEC OAHOYICHA
10 HPOHgBeHeHHe ONHOYICHA 1 6 Ha MHOI'OYJICH U MHOT'O4JICHA HAa MHOT-
MHOTOYJICHA. ouJieH. BBINONHATE pa3nokeHrue MHOTO
KOHTpOHBHaﬂ pa60Ta Ng 5 1 YJICHOB Ha MHOXUTEIIHN, UCITOJIb3YS
1 1 HpongBeneHHe MHOFOWIEHOB 9 BBEIHECEHUE MHOKHUTEIS 38 CKOOKH U CIIO-
c00 rpynnupoBKH. [IpuMeHATh AefCTBUS C
KonTponsaas padorta Ne 6 1
MHOI'OWICHaMU IIPpU pEIICHUN pa3HO-
06p33HLIX 3a71a4, B YaCTHOCTHU IpU
PECIICHNUH TCKCTOBBIX 3a4a4 C IIOMOIIBIO
YypaBHEHUI
T'naBa V. @opmyJibl COKPALEHHOTO 23 JlokasbIBaTh CIIPaBE/UIMBOCT HOPMYIT
yMHO)KeHHﬂ COKpaHIéHHOFO YMHOXCHUS, TPUMCHATH
12 K 6 HX B npeoGpasoBaHMﬂx TEeJIbIX Bpra)KeHI/Iﬁ
BapaT CYMMBI U KBaapar
B MHOI'OYJICHBI, a TaKXKC IJId Pa3JIOKCHUA
paSHOCTH' MHOT'OYJICHOB HAa MHOXXHUTCIIH.
13 Pasnocts kBagparoB. Cymma 6 Hcnons30BaTh pasMuHble IPeobpaso-
¥ Pa3HOCTh Ky6OB. BaHUS 1EJIbIX BBIPAKEHUN MIPU PELLICHUH
ypaBHeHI/Iﬁ, J0Ka3aTeCJIbCTBC TOXICCTB, B
KonTtponsaas padora Ne 7
1 3aJa4ax Ha ACIIMMOCTD, B BEIYHMCIICHUN
14 [IpeoOpazoBanue embIx 9 N N
3HAa4Y€HUU HEKOTOPBIX BBIPAKEHUU C
BBIPaKCHHUU. [IOMOIIBIO KAIBKYJISTOPA.
KonTtponsnas padorta Ne 8 1
I'naBa VI. CucteMbl JJUHEHHBIX 17

YPABHeHHUH

OHpCHeHHTL, SABJISICTCA JIU ITapa YUCCIT




15. JIlunelinble ypaBHEHUS C 6 PEIICHUEM JIAHHOTO YPABHEHUS C IBYMs
JBYMS! TTEPEMEHHBIMH H 1X nepeMeHHbIME. Haxomuth myTéM mepe-
Gopa 1eIble peleHus IMHEHHOTO ypas-
CHUCTEMBI.
HECHHIA C ABYMsI NEPEMCHHBIMU. CTpOI/ITb
16 Pemrenne cucreM JTUHEHHBIX 10 rpadux ypasuenns ax + by = ¢, e a £ 0
YpaBHEHU. win b # 0. Pewars rpadudeckum
KoHTposbHast pa60Ta No O 1 CII0cO0OM CHCTEMBI JIMHEHHBIX YpaBHEHHH
C ABYMS niepeMeHHBIMH. [[pUMeHsITh
CII0cO6 MOACTAHOBKH U CHIOCOO CIIOKEHHUSI
TIPH PEIIEHAN CHCTEM JINHEHHBIX ypaB-
HEHUI ¢ ABYMs NlepeMeHHbIMU. Pemats
TEKCTOBBIE 3aa4H, UCTIONB3YSI B KAUECTBE
anreOpandecKoi MOJIETH CHCTEMY
ypaBHeHui. MHTEpIpeTHpOBaTh pE3yiib-
TAaT, MONYYCHHBIH TIPH PEIICHUI CHCTEMBI
IToBTOpeHnue 8
Uroroselii 3auet 1
HroroBas koHTpoNbHAs paboTa 2
8 knacc
I'napa I. PannoHnanbHbIe 1po0u 30
1 PanuoHansHbIe IpOOU U UX CBOKUCTBA 5 DOpMyIMPOBATE OCHOBHOE CBOMCTBO
Cymma 1 pasHOCTb npobeit PAIMOHAIBHOMN APOOH M TIPUMEHSITH €T0
KontponbHas padora Ne 1 8 Ins npeobpa3oBanus apodeit.
2 Ilpoussesienue 1 vactroe podeit 1 BBINONHATE CI0KCHUE, BRIYMTAHUE,
3 KonrponbHas paGora Ne 2 15 YMHO)KCHHE U ICTICHHE PO HATbHBIX

npobeit, a Tak)Ke BO3BEIeHNE ApoOH B
CTeICHb. BBIMONHATH Pa3IHYHbIC TIpe-
00pa3oBaHys pallio HAJIBHBIX BbIPa-
JKEHHUI1, TOKa3BaTh TOXKAECTBA. 3HATH
cBolicTBa QYHKIMH y=Fk/X , TOE

k # 0, 1 ymeTb CTpouTH €€ rpadux.

Hcnonp3oBath KOMIIBKOTED IJId




HCCIIeI0OBaHMS TTOJIOKEHNUS rpaduka
B KOOPJMHATHOM IIOCKOCTU B

3aBHCHUMOCTH OT k

KonTtponpsnas padora Ne 6

I'napa II. KBagpaTHble kopHHI 25
4 ﬂeffiCTBI/ITeJII)HLIe yucia 3 [IpuBOaUTH IPUMEPHI pallMOHATBHBIX U
o 6 UppanroHanbHbIX ynces. Haxoauts
5 ApudMeTHUecKHil KBapaT- ppatt A
. 3HAUCHUS apUPMETHIECKHX
HBIM KOPCHB . .
KBaJIpaTHBIX KOPHEHl, HCTIONB3Ys IPH
6 CBolicTBa apu(hMETHIECKOTO 4 HEOBXOIMMOCTH KATHKIATOD.
KBaJIpaTHOI'O KOPHSI. Jloka3bIBaTh TEOPEMBI O KOPHE 3 TIPO-
KOHTpOHBHaSI pa60Ta No 3 1 W3BeICHUS U IPOOH, TOXKISCTBO a2 =a ,
o 10 HNPUMEHATh UX B IpeoOpa30BaHMsIX BBIpa-
7 [Ipumenenune cBOMCT apud-
skeHni. OcBOOOXKIATHCS OT UPPALHO-
METHUYECCKOT'O KBaJIpaTHOI'O o
HAJIBHOCTH B 3HAMEHATEJISIX Jpobei Busia
KOpHAI. BBIHOCHTH MHOXHTEITH 3@ 3HAK KOPHS 1
KonTposbHas padoTta Ne 4 1 BHOCHTb MHOKHTEJIb MO/ 3HAK KOPHSI.
Hcnonb30BaTh KBaApaTHBIE KOPHU IS
BBIPAXXEHUS [IEPEMEHHBIX U3
TEOMETPHIECKHX U (usmueckux dop-
Mys1. CTpouts rpaduK QyHKIHUK ¥ = X U
WIUTIOCTPUPOBATH Ha rpaduke eé
CBOICTBA.
I'napa I11. KBagpaTHbie ypaBHeHHSA 30
8 KBajpaTHOE ypaBHEHHUE U €T0 16 Pemarp kBagpaTHble ypaBHEHHUS.
Haxonute nogdbopoM KOpHHU KBajipaT-
KOpHH A JIOOPOM KOP o
HOTO ypaBHEHUSI, HCIOJIB3YS TEOPEMY
KonTponbsnas padora Ne 5
1 Buera. UccnenoBats KBagpaTHbie
9 JlpoOHbIe parioHabHbIC 12 YpaBHEHHUS 110 JUCKPUMHUHAHTY U
YpaBHECHUSA Kod¢unenTam. Pemars qpoOHBIE

palMOHAJIbHBIC YPpAaBHEHUS, CBOAA
pelleHUe TaKUX YPaBHEHUH K PELICHUIO
JIMHEWHBIX U KBaIpaTHBIX YPaBHEHUH C
HOCIIEYIOIHM HCKITIOYEHHEM IOCTO-
PpOHHHUX KOpHEH. PemaTh TekcTOBBIE
3a7a4yll, UCIOJb3Ys KBaJpaTHbIE U

IpOOHBIC ypaBHEHUSL.




I'naBa IV. HepaBencrTBa

24

10

11

UucnoBble HEPABEHCTBA U UX
CBOMCTBA.

Kontponpnas padora Ne 7
Hepasenctsa ¢ ogHoit
MEPEMEHHON U UX CUCTEMBL.

Kontponbhas padora Ne 8

13

DopMynMpOBATh U 10Ka3bIBaTh CBOMCTBA
YHCIIOBBIX HepaBeHCTB. Mcnonb3oBaTh
amnmapaTr HepaBEeHCTB IS OLIEHKH
MOIPEIIHOCTH M TOYHOCTU NPUOIIMDKEHUS.
Haxonute nepecedenue n o0beIMHEHNE
MHO>KECTB, B HaCTHOCTH YHCJIOBBIX
MpOMEXyTKOB. Pemare nuneiHble
HepaBeHCTBa. Pemate cucTeMbl
JIMHEHHBIX HEPABEHCTB, B TOM UHUCIIE
TaKuX, KOTOPHIC 3alFCAaHbI B BUZIEC

Z[BOﬁHLIX HEPaBCHCTB.

T'naBa V. CteneHs ¢ HeJbIM

noKasarejeM. JJIeMeHTbI CTATUCTHKH

13

12

13

CreneHb ¢ eIbIM IT0Ka3a-
TeJIeM U €€ CBOMCTBA
Kontponbshas padora Ne 9

DJIeMEHTHI CTATUCTUKA

3HaTh Ompe/eeHNe U CBOMCTBA CTENICHU
¢ LenbIM nokaszareneM. [IpumeHsTh
CBOIfCTBA CTETEHH C IETBIM ITOKa3aTelIeM
TPY BHIIOJIHEHUH BBIYMCICHHUH U IPe00-
pa3oBaHHHU BBIpaKeHUH. Vcmionp30BaTh
3alKCh YMCEN B CTAHAAPTHOM BHJE AJIs
BBIP)KEHHMS M COIIOCTABIICHHS Pa3MEpOB
00BEKTOB, AMUTEITFHOCTH IIPOLECCOB

B OKPY>KaIOIIEM MHpE.

[MpuBoOIUTE IPUMEPHI PEIPE3EHTATHBHON
Y HepeNnpe3eHTaTUBHON BBIOOPKH.
HW3Bnexars nHGopMaImio u3

TaOJIHI YaCTOT U OPraHU30BBIBaTh HH(O-
pMaIHIO B BUJIE TaOJIHIl YaCTOT, CTPOUTH
HMHTEepBaIbHbIN psa. Mcnonas3oBarh
HarJsiTHOE NPEICTaBJICHUE CTATUCTH-
YecKol HH(OPMAIUU B BUJIE CTOIOTATHIX
U KPYTOBBIX JIMarpaMM, MOJIUTOHOB,

THUCTOTrpaMM.

IloBTOpCHHE

14

WTtoroseiii 3auét




Hrorosas koHTponBbHAS paboTa

9 kiacc
I'nara I. KBagparuunas QyHKIUA 29
1 DYHKIIMY 1 UX CBOHCTBA 7 Boruucnsars 3HaYeHMs QyHKLHH,
oo 3a7aHHON (OpMyYIIOHi, a TakXkKe ABYMS U
2 KBagpatHslil TpéxuneH 5 A Popmyso, HEYM
Tpems popmynamu. ONHCHIBATH
Konrtponbhas padora Ne 1 1 5 .
cBoifcTBa (DYHKLHUI HA OCHOBE HX
3 Kazpatudnas Qyskuus u eé 11 rpaduIecKoro NpeaCTaBICHHS.
Fpa(bI/IK. HHTepnpeTnpoBath rpaguku peanrbHbIX
4 CTeHeHHaf{ (byHKHHH KOpeHB 4 3apucuMocTei. IIoka3pIBaTh cXeMaTH4€eC-
o KH ITOJIOKEHUE Ha KOOPANHAT HOI1
n-1 CTENEHU.
IJIOCKOCTH rpaduKoB GyHKIHN ¥ = ax2,
KontponbsHas Ta No 2 1
oHTpOIbHAd pabota N y=ax2+n,y=a(x—m)2. Crpourb
rpadux pyHkmu y = ax2 + bx + ¢, ymeTb
YKa3bIBaTh KOOPAWUHATHEI BEPIINHBL
napabonsl, €€ 0OCh CHMMETPHH, HallpaB-
JICHUe BeTBel mapabobl.
N3o6paxars cxeMaTH4ecku rpaduk
GYHKUMH Y = X1 ¢ YETHBIM U HEYETHBIM
n. [TornMaTth cMEICH 3amuceii Buma a 3 , a
4 ¥ T. 1., TI€ @ — HEKOTOPOE YHCJIO.
Hmeth NpeaACTaBICHUE O HAXOXKICHUU
KOpHEH n-i CTENeH! ¢ NOMOILBIO
KaJIbKYJIATOPA.
I'naga II. YpaBHeHus1 1 HEPABEHCTBA 21
C OJJHOH NepeMeHHOM
5 YpaBHEHUS C OJHOU 12 Pemate ypaBHEHUS TpEThel U
MePEMEHHOM YeTBEPTON CTEICHH C MTOMOIIBIO
KonTposbHas padora Ne 3 1 Pa3NOKEeHUS Ha MHOXKHUTEIH U
6 Hepasenctsa ¢ onHoit 7 BBEJICHUSI BCIIOMOTaTEIIbHBIX
TIEPEMEHHOMN MIEPEMEHHBIX, B YACTHOCTH
KonTponbras pabora Ne4 1 pemaTth OUKBaIpaTHHIC




ypaBHeHus. Pemars qpoOHbIe
panyroHalbHbIE ypaBHEHHS, CBOIS
UX K LEJIBIM YPaBHEHUSM C
MOCJEAYIONIEH TPOBEPKOM
KOpHEH.

Pemate HEpaBeHCTBA BTOPOU
CTEIEeHH, UCIOIb3Ys Tpadudec-
KM€ TIPEJICTaBICHHUS.
Hcnonb3oBaTh METON
HMHTEPBAJIOB JUISI PEIICHUS

HECJIOKHBIX palluOHAJIbHBIX

HCPABCHCTB
I'mapa I11. YpaBHeHnus 1 HepaBeHCTBa 24
C IBYMH IIEPEMECHHBIMUA

7 YpaBHEHUS C ABYMSI IEPEMEH-HBIMU U 16 Crpouts rpaduKu ypaBHEHUH ¢ ABYMS
HX CHCTEMBI NEPEMEHHBIMH B IIPOCTEMILNX CIIydasix,
HepaBencTsa ¢ 1ByMs IEPEMEHHBIMU U Kor/[a TpaiKOM SIBIISICTCS MPSIMas,

8 MX CHCTEMBI. 7 napaboia, Tuep60J1a, OKPYKHOCTb.
Kourponenas pa6ota Ne 5 1

Hcnonb30BaTh UX IS rpadudecKoro
pelIeHns CUCTeM YpaBHEHHIH C ABYMs
MIePEMEHHBIMH.

Pemath crtoco60M MOACTAHOBKH
CHCTEMBI IBYX YPaBHEHHUH ¢ IBYMs
HEPEMEHHBIMY, B KOTOPBIX OJHO ypaBHE-
HUE MEepPBON CTENEHH, a APYyroe —BTOPOH
CTEIEHH.

Pemats TekcTOBBIC 3a1aUHM, UCTIONB3YS B
KauecTBe anredpanyeckoit Moaenu
CUCTEMY ypaBHECHUI BTOPOI CTEIIECHU €
JBYMsl IEpEMEHHBIMH; PEIIaTh COCTaB-
JICHHYIO CHCTEMY, UHTEPIIPETHPOBATh

pe3ynbTar.

I'maBa IV. Apudpmerndeckas 17




U reoMeTpuYecKas Mporpeccun

9

10

Apudmerndeckast Mporpeccust
Konrtponbhas padora Ne 6
I'eomeTpuyeckast mporpeccust

Konrtponbnas padora Ne 7

[TpuMeHITh MHIEKCHBIE 0003HAUCHUS IS
YWIEHOB MocienoBarenbHocTel. [IpuBoauts
HpYMeEpHI 331aHUs TOCIIEJ0BATEIbHOCTEH
(hopMyIoi n-ro 4jaeHa U peKyppeHTHOMH
(hopmyoit.

BeiBoauTh (OpMyIIBI 71-TO UJIEHA
apudmMeTHIecKoil mporpeccuu u
reOMETPUYECKON MPOrPECCUH, CyMMBbI
HEPBbIX 71 YICHOB apU(pMETHYECKOH 1
reoMeTpu

YECKOM MpOorpeccuil, permarsb 3aadu ¢
HCTIONIb30BAaHUEM 3THX (HOPMYII.
Jloka3pIBaTh XapaKTEPUCTHUECKOE CBOMCTBO
apu(pMeTHYECKOIl U TeOMETPUUYECKOiT

MIporpeccuil.

I'maBa V. Di1eMeHTBI KOMOMHATOPUKH

M TEOPHHU BEPOSTHOCTEM

17

11
12

OneMeHThl KOMOMHATOPUKU
HavaneHble cBeneHUA U3
TEOPUU BEPOSITHOCTEN

KontponsHas padora Ne 8

11

BemonHuTs nepedop Bcex BOZMOXKHBIX
BapHaHTOB sl epecuéTa 00bEKTOB U
koMOuHarwi. [IpuMeHs T paBuIo
KOMOHWHATOPHOTO yMHOKECHHUSL.
PacniozHaBaTh 3aJjauyl Ha BHIYUCIICHUE
YHCIIA IePECTAHOBOK, Pa3MEICHHUH,
COYETaHUH U MPUMEHATH COOTBET-
cTByIOImUe (GOPMYIIBL.

Boruncasats yactoTy cityyaitHOro
coObITHA. OIIeHNBATh BEPOSITHOCTD
CITyqaifHOTO COOBITHS C TIOMOIIIBIO
YaCTOThI, YCTAHOBJICHHON ONBITHBIM
myTéM. HaxoauTb BeposSTHOCTh
Clly4aifHOro COOBITHSI HA OCHOBE KIIaCCH-
YECKOI'0 ONpeJIeNICHUs BEPOATHOCTH.
ITpuBOANTE IPUMEPHI JOCTOBEPHBIX U

HEBO3MOKHBIX COOBITHIA

IToBTOpPEHHE
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HroroBas koHTpoOJBHAS paboTa

[IpumepHOE TeMaTHYeCKOe TUIaHUPOBAHKE

Moayib ['eomerpus

7 xnacc
Ne Tema ypoka Kon-Bo| XapakTepncTHKa OCHOBHBIX BH0B
ypoOKa 4yacos AeATeIbHOCTH YUeHUKA (HA yPOBHE

Y4eOHBIX JelicTBHIl)

Paszoen 1: Hauanovnoie

ceomem

puueckue ceeoenus - 10y

1.

[Ipsimast u OTpe30K

Jly4 u yrou.

CpaBHEHHE OTPE3KOB U YIJIOB.

I/IBMepCHI/IC OTPC3KOB 1 YI'JIOB.

(GO e e

CMexHBIE U BEPTUKAIBHBIE
YIJIBIL.

2
3.
4.
5
6

[leprieHAUKYIISIPHBIE TTPSIMBIE.

Permenne 3a1a4d o
teme: "HauanpHabie
FCOMETPUIECCKUE CBEACHMUS"

KonrtponbHas padora Nel no
TeMme "HaganbHbIe
FCOMETPUIECCKUE CBEACHMUS .

. OOBSCHATB, YTO TAKOE OTPE3OK,
Jy4, YroJI, Kakue (urypsl Ha3pIBalOTCSI
PaBHBIMH, KaK CPAaBHUBAIOTCS 1
U3MEPSIOTCS OTPE3KU M YTJIbI,

. 9TO TAKOE TPAYC U rpajycHas Mepa
yIJia, KaKoW YroJl Ha3bIBaeTCsl MPSIMBIM,
TYIBIM, OCTPBIM, Pa3BEPHYTHIM,

. YTO TAaKO€ cepeinHa OTpe3Ka 1
OucceKkTpuca yria, Kakue yriibl
Ha3BIBAIOTCS CMEKHBIMH U KaKHE
BEPTHKAIbHBIMH;

. (hopMynupoBaTh 1 000CHOBBIBATH
YTBEPIKICHUS O CBOMCTBAX CMEXHBIX
BEPTUKAIBHBIX YIIJIOB; OOBSICHATh, KAKHE
NpsIMbIEe Ha3bIBAIOTCS
HEPIICH KIS PHBIMH;

. (hopMyIHpoBaTh 1 00OCHOBBIBATH
YTBEPKJCHUE O CBOMCTBE JBYX MPSIMBIX,
NEePIEHINKYISIPHBIX K TPEThEH;

. n300paxarth 1 pacro3HaBaTh
yKa3aHHbIE IpocTeimme GUrypsl Ha
yepTreKax;
pemIaTh 3a1a4u, CBI3aHHBIC C 3THMU
npocTeHIUMH QUTYpaMH.

[Pazoen 2: Tpeyzonvnuxu - 17 4

1.

TpeyrojabHuK.

2.

[IepBblil IpU3HAK paBEHCTBA
TpPEyrOJILHUKOB.

e  OOBACHATD, Kakas QuUrypa Ha3bIBaeTCS
TPEYTOJIBHUKOM, YTO TaKOE BEPIINHBI,
CTOPOHBI, YTJIbI ¥ IEPUMETP TPEYTOJIbHUKA,
e  KakKol TPEyroJbHHUK Ha3bIBAETCS
paBHOOEAPEHHBIM, U KaKOU
PaBHOCTOPOHHHM, KaKH€ TPEYTrOJIbHUKI




[lepnenauKysap K IPsIMOA.

MCI[I/IaHBI, 6I/ICC€KTpI/ICBI nu

4.
BBICOTHI TPEYTOJIBHUKA.
5 CBoiicTBa paBHOOEIPEHHOTO
TPEYTOJIbHIKA. Ha3bIBAIOTCS PABHBIMHY;
- - e 1300pakaTh U PacCIO3HABATh HA
6. Bropoii u TpeTuit mpuzHaku YepTeKax TPEYrOJIbHUKH U UX DIIEMEHTHI;
PaBCHCTBA TPCYT0JIbHUKOB. (OpPMyYIHPOBATh U JOKa3bIBATH TEOPEMEI O
MpU3HAKaX PaBEHCTBA TPEYTOJILHUKOB;
7.  |OKpYXKHOCTb. e  OOBACHATH, UTO HAa3bIBAETCS
NEPHIEHINKYISIPOM, TPOBEAEHHBIM U3 AaH-
VOU JOSKEGE AR TR PEPHo b Hka,
TocTpoeH e MUpKyIem i peliaTh 3a7a4H, CBA3AHHbIC C PH3HAKAMH
8. |mumetixoi. TTpumeps: 3aza Ha paBeHCTBa TPEYTOJIHHUKOB M CBOWCTBAMU
BH HHOTO T bHHKA;
HOCTPOCHHE. paBHOOEAPEHHOTO TPEYroJ a;
(hopMynupoBaTh ONpenesiCHHE
OKPYXHOCTH; OOBSCHSTH, 4TO TAKOE LIEHTP,
paauyc, XopJia U AUaMeTp OKPY>KHOCTH;
peuaTh npocTeiinne 3aJauu Ha
HOCTPOEHUE (IIOCTPOEHHE YIila, PAaBHOTO
JAaHHOMY, IIOCTPOEHUE OMCCEKTPHUCHI YTIa,
MOCTPOEHHUE MEPICHIUKYIAPHBIX TPSIMBIX.
KontponbHas padora Ne2 1o p PHCHIHIKYJIAP P ’
9. MOCTPOEHHUE CEPeANHBI OTpe3Ka) u Ooee

Teme "TpeyromsHuKN".

CJIO’KHBIE 3a/1a4H, UCTIOIB3YIOIIHE
yKa3aHHBIE IPOCTEHIITNE; COMIOCTABIATh
HOJY4EHHBIN Pe3yNbTaT C YCIOBHEM
3aauy; aHAJIN3UPOBATh BO3MOXKHBIE
ciydau

Pazoen 3: lapannenshuote npamoie - 13

y
1 OmnpenencHue mapamIeIbHOCTH
[PSAMBIX.
7 [Ipu3HaKy napauIeIbHOCTH JBYX
MPSIMBIX.
3 006 akcromMax reoMeTpHH.
" |AkcuoMa mapajuieNIbHBIX MPSMBIX.
4. |Teopemsl 00 yriax,

00pa30BaHHBIX JBYMS
apauICJIbHBIMU IIPAMBIMHA U
CEeKYILEH.

@opMyIUPOBATh ONPENEICHUE
MapauIeIbHBIX MPSIMBIX;

OOBSICHATH C TIOMOILBIO PUCYHKA, KaKHe
YIIIbI, 00pa30BaHHbIC TIPHU MEPECCUCHUH
JBYX MPSIMBIX CEKYILEH, Ha3bIBAKOTCS
HAKpECT JISKAIIUMH, KaKue
OOJHOCTOPOHHMWMHU U KaKUE€ CO-
OTBETCTBECHHBIMUY;

(hopMyIUpOBaTh U IOKa3bIBATh TEOPEMBI,
BBIPAXKAOIINE TPU3HAKY [1aPaAJUIEIbHOCTH
JBYX IPSMBIX;

OOBACHSATH, UTO TAKOE AKCHOMBI T€OMETPHH




KonTponbsHas padota Ne3 mmo teme
"[TapannensHbie npsmMbie".

1 KaKHEe aKCHOMBI YK€ UCTIOJIb30BATUCH
paHee; GOpMyJIHPOBATH AKCHOMY
napayICJIbHBIX MPAMBIX U BBIBOAUTH
CIeICTBUS U3 He€; GopMyTHpOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX Ma-
palIeNbHBIX MPSAMBIX, 0OpaTHBIE TEOpEMaM
O IIpHU3HaKax napajajiCJbHOCTHU, CBA3aHHBIX C
HAKPECT JISKAIIMMH, COOTBETCTBEHHBIMHU U
OJTHOCTOPOHHUMH YTJIAMH, B CBSI3U C 3THM
OOBSICHATH, UTO TAKOE YCIIOBHE U
3aKITIOUCHHE TEOPEMBI, Kakasi TeopeMa

Pazoen 4: Coomnouienusn mexncoy
CMOPOHAMU U Y21AMU MPEY20IbHUKA -

18 u
1 CyMMa yriioB TpEYroJbHHKA.
) BuewHuii yroyi TpeyrojbHUKA.

TeopeMa 0 COOTHOIIEHUAX MEXKTY

2. CTOPOHAMU H yIIaMH
TpPEYTOJIbHUKA.
KontponbHas pabora Ne4 o

3 Teme "COOTHOIICHUS] MEXIY
CTOPOHaMH U yIIaMH
TpeyroibHHKA".
[IpsAMOYTrOJIBHBII TPEYTONbHUK.

4. Hekoropele cBoiicTBa
MPSIMOYTOJIBHBIX TPEYTONIBHUKOB.

5 [TocTpoeHue TpeyroiabHUKa 0
TpEM dIIEMEHTaM.

6. Permenue 3agau o

Teme: " [IpsMOyTobHBIH

TpeyrojabHUK. | 'eoMeTpuueckue

HA3bIBATTT Ul)a[i‘dl HUP’I 11O OTHOIIITHN ) K
OPMYJIMPOBATh U JIOKA3BIBaTh TEOPEMY O

CyMMe YIJIOB TPEYTOJIbHUKA U €€ CIICACTBUE
0 BHEILIHEM YTJIE TPEYTOJIbHUKA, TPOBOAUTE
KJIaCCU(PHUKALUIO TPEYTOJILHIUKOB TIO yTiiaMm;
(bOpMyITUpPOBATh U IOKA3BIBATH TEOPEMY O
COOTHOLICHHUSAX MEXIY CTOPOHAMH U
yriaMH TPEeyroJbHUKa (TIpsMoe 1 00paTHOE
YTBEPXKACHUS) U CIEICTBUS U3 HEE,
TEOpEMY O HEPABEHCTBE TPEYrOJIbHHKA,;
(bopMyIupOBaTh U 1OKA3bIBATh TEOPEMBI O
CBOMCTBAx MPSMOYTOJIBHBIX TPEYTOIEHUKOB
(IpsIMOYTONBHBINA TPEYTONBHUK C YTIOM
30°, npu3HaKy PaBEHCTBA NPSMOYTOIbHBIX
TPEYTOJIbHUKOB);

(bopMyITUpPOBATH OIPEICICHNUs] PACCTOSIHUS
OT TOYKH J0 NPSIMOIi, PACCTOSHUS MEXKAY
napaieIbHBIMU IPSIMBIMH;

pemaTth 3a7a4u Ha BBIYMCIIECHUS,
JI0Ka3aTeIbCTBO U IIOCTPOEHHE, CBSI3aHHBIE
C COOTHOILIEHHSIMU MEXY CTOPOHAMU U
yIJIaMH TPEYroJbHUKA U PACCTOSIHUEM




MOCTPOCHUS"
KonrtponbHas pabora N5 no
Teme "[IpsMoyronpHBIN
7. 1 | Mexnay nmapamienbHbIMH MPSIMBIMHU, IIPU
TpPEyrojabHUK. 3a7auul Ha
— HEOOXOAMMOCTH MTPOBOIUTH TI0 XOAY
PELLICHHUS TOTIOJIHUTEIbHBIE IOCTPOCHHUS,
COIIOCTABIISATh MOJIyICHHBINH PE3yIbTAT C
YCIIOBHEM 3a/lauH, B 3a7jauyax Ha IOCTPOCHUE
HCCIIEZIOBATh BO3MOKHBIE CITydau
Pazoen 5: Iloesmopenue - 10 u pemaTs 3a1a4i Ha BEIYMCIICHUS,
1. [loBTOpenue. TpeyronbHUKH. 3 |AOKa3aTenbCTBO U IIOCTPOEHUE, CBA3aHHEIE C
5 Iosropenue. [lapamenbhble ; COOTHOIICHUSMHU MEXIY CTOPOHAMH H
: npsiMBble. yIJlaMH TPEYroJbHUKA U PACCTOSHUEM
TMosroperne. CooTHOmEHH A MEXIy HapauIeIbHBIMU NPSIMBIMU
3. MEXly CTOPOHAMH U YTIIaMH 4
TPEYroJbHUKA.
8 KJacc
Ne Tema ypoka Koa- XapakTepHCTHKA OCHOBHBIX BUJAOB
ypoka BO JesiTeJIbHOCTH YYeHHKa (Ha YPpOBHe
4acoB Y4eOHBIX AefcTBHIA)
I'masa 1. 14
YeThIpéXyroibHUKH
1.1 MHOroyrojibHUKH 2 OOBICHITD, YTO TAKOE JIOMaHasl,
1.2 |IlapannenorpamMm u MHOT'OYT'OJIEHHUK, €I'0 BEpPIINHBI, CMEKHBIC
Tpanenus 6 | CTOpOHBI, AMAaroHaIN, H300paXxaThb 1
1.3 pacro3HaBaTh MHOTOYTOJIbHUKH Ha
[IpsmoyronpHUK, poMO, 4  |depTekax; MOKa3bIBATh JIEMEHTHI MHOTO
1.4 |xBajapar 1 YTOJIbHUKA, €r0 BHYTPEHHIOIO M BHEITHIOO
oOnacTu; GopMyINPOBATh ONIPEAEICHNE
1.5 |Pemenue 3anau BBIITYKJIOIO0 MHOTOYTOJIbHUKA; H300pakaTh




Kontponbhas padora Ne 1

U Paclio3HaBaTh BBIIYKIIbIC U HEBBIITYK-JIbIE
MHOTOYT'OJIbHUKH; POPMYITHPOBATh U
JIOKa3bIBATh YTBEPKJICHHSI O CYMME YTJIOB
BBIITYKJIOTO MHOTOYI'OJIBHUKA U CYMME €ro
BHEIIHUX YTJIOB; OOBSACHATH, KAKHeE
CTOPOHBI (BEPLIMHBI) YETHIPEXYTOJIbHUKA
Ha3bIBAIOTCS IPOTHBOIIOJIOKHBIMH;
(bopMyIUPOBATH OIIPEICIICHUS
napa’suienorpamMmma, TparneuH,
paBHOOEIPEHHON U MTPSIMOYTOILHON
Tpamnenui, npsaMoyrojpHuKa, pomoa,
KBaJ[paTa; U300paXkaTh U Paclo3HaBaTh ATU
4eTBIPEX-YTOJIBHUKH; (POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPXKIEHHU 00 UX CBOICTBaX
U NIPU3HAKAX; pelaTh 3a1a4y Ha
BBIUMCIIEHUE JI0KA3aTENbCTBO U
MOCTPOEHUE, CBA3AHHBIE C ITUMHU BUAAMU
YETBIPEXYTOJIBHUKOB; OOBSCHATH, KAKHE
JIBE TOYKH HA3BIBAIOTCS CHMMETPUYHBIMHU
OTHOCHUTEJIBHO MPSIMOii (TOUKH), B KAKOM
ciydae (hurypa Ha3bIBaeTCsl CUM
MaTPUYHON OTHOCUTENIEHO MPSIMOM (TOUKH)
Y 4TO TaKoe OCh (LIEHTP) CUMMETPUHU
(GUTYpHI; TPUBOUTH IPUMEPHI (HUTYD,
00J1aJaroIIX 0CEBOM (TIEHTPATHLHOM )
CUMMETPHUEN, a TAKKE IPUMEPBI OCEBOH U
LEHTPAJIILHON CUMMETPUN B OKPYXKaIOLEeH
Hac 00CTaHOBKE

I'napa 2. [lnomwans 14
2.1  |IInomags MHOTOYTOJBLHUKA 2 OOBICHATE, KaK MPOU3BOUTCS U3MEPEHUE
MJI0IIa/Ie MHOTOYTOJIbHUKOB, KaKue
2.2 IImomanu 6 MHOT'O-YT'OJIBHUKH Ha3bIBAIOTCS
napajuiesorpamma, PaBHOBEITMKUMH U KaKHe
2.3 | TpeyrojpHHUKA U TParenun 3 | paBHOCOCTaBJICHHBIMH; (DOPMYITHPOBATH
OCHOBHBIE CBOMCTBA ILIOIIAACH U
2.4 | Teopema lludaropa 2 BBIBOJIUTH C UX TTOMOIIBIO (DOPMYITBI
2.5 1 IIoAAeH NpsIMOYroJibHUKA,

Pemenue 3anau
Kontponbhas pabora Ne2

napa’suiesorpamma, TpeyroJbHUKa,
Tparnenuu; GopMyIHMpOBaTh U JIOKA3bIBAThH
TeopemMy 00 OTHOIIIEHHUH ITIOMIaei
TPEYroJbHUKOB, UMEIOIIHX 10 PABHOMY




yriny; (opMyIupoOBaTh U JOKa3bIBATh
teopemy [Tudaropa u obpatnyro ei;
BBIBOAUTH (hopmyny ['epona amst mromaan
TPEYTOJIbHUKA; PemiaTh 3a/1a4d Ha
BBIYHMCIICHUE U JIOKA3aTeIbCTBO, CBSI3AHHBIC
¢ popMynaMu TUIOMIAJICH U TeOpeMOi
[Mudaropa

I'naBa 3. Ilono0HbIe 19
TPEeYroJIbHUKH

3.1 OmpeneneHue MOT00HBIX 2 OOBACHATH IOHATHE MTPOTIOPITMOHATFHOCTH
TPEYrOJIbHUKOB 0Tpe3KOB; (OPMYIUPOBATH OIPEICIICHUS

3.2 [Tpu3Haku mogoous 5 | momOOHBIX TPEYrOoJBLHUKOB U KOAPHU-
TPEYroJIbHUKOB [EHTA O100HsT; GOPMYITUPOBATH U

33 1 JIOKa3bIBaTh TEOPEMBI: 00 OTHOLIEHUU
KonTposbHas padora Ne 3 TUTIONIAJICH 1MOT00HBIX TPEYroJib-HUKOB, O

34 7 TIpU3HAKax MOI00Ms TPEYTrOJILHUKOB, O
[Ipumenenune nomoOus K CpeqHel JIMHUU TPEYrobHUKA, O
JI0Ka3aTeIbCTBY TEOPEM U MePeCeYCHNU MeIUaH TPEYTOJIbHUKA, O

3.5 |peureHuto 3ana4 4 | IpOMOPIHMOHAIBHBIX OTPE3KaX B

MPSIMOYTOJIBHOM TPEYrOJIbHHUKE;

3.6 COOTHOIIECHUS MEKTY 1 0OBSICHATD, YTO TAKOE METO/I II000MS B
CTOPOHAMHU H yTJIaMHU 3aJlayax Ha MOCTPOEHUE, U IPUBOIUTH
MPSIMOYTOJILHOTO 1 MpUMEPBI IPUMEHEHHSI TOTO METOAA;
TPEYrobHUKA OOBSICHSITH, KAK MOYKHO HCITOJIb30BaTh
Konrponbhas padora Ne 4 CBOWCTBA MOJJOOHBIX TPEYTOJILHUKOB B

U3MEPUTEIbHBIX pab0TaX HA MECTHOCTH;
OOBSICHATH, KaK BBECTH TIOHATHE TTOAOOHS
NPOU3BOJIBHBIX PUTYp; HOPMYIH-pOBATH
OTIpE/ICTICHHS U WILTFOCTPUPOBATH MTOHSITHSI
CHHYCa, KOCUHYCa U TaHTE€HCa OCTPOTO
yrijia nNpsiMOyroJIbHOTO TPEYTrOJIbHUKA;
BBIBOJIUTh OCHOBHOE TPHUTOHOMETPHU-UECKOE
TOXKJIECTBO ¥ 3HAYECHHUSI CHHYCa, KOCHHYCa
u TaHTeHca i yriaos 30°, 45°, 60°;
pelaTh 3a/1a4u, CBI3aHHBIC C TI0JJ00HMEeM
TPEYroJbHUKOB, /ISl BBIYUCIICHHUSI
3HAYCHUI TPUTOHOMETPHUECKUX (YHKITHH
UCTIOJIb30BATh KOMITBIOTEPHBIC ITPOrPaAMMBI.
I'naBa 4. OkpyxKHOCTH 17




4.1
4.2
43

4.4
45
4.6

KacarenbHast K OKpy>KHOCTH
LenTpanbubie U
BIHCAaHHBIE YIJIBI

YeTsipe 3aMeyaTenbHbIe
TOYKH

TpPEYroJbHHUKA

Brnncannas u onucanHast
OKPY>KHOCTH

Pewenue 3anau
Konrponbshas padora Ne 5

[SSIN SN )

[NSJENEN

HccnenoBaTh B3aMMHOE PACIIOJIOKEHHE
NPSIMON ¥ OKPY>KHOCTH; (DOPMYIHPOBATH
olpesieNieHne KacaTelIbHOM K OKPY>KHOCTH;
(bopMyIUpOBaTh U JOKA3bIBATh TEOPEMBI: O
CBOICTBE KacaTeJIbHOW, O MPU3HAKE
KacaTeJIbHOM, 00 0Tpe3Kax KacaTelbHBbIX,
MPOBEAEHHBIX U3 OJJHON TOUKHU;
(hopMYIHUPOBATh MOHITHS LIEHTPATBHOTO
yIria v TpaJyCHON Mephl TyT'H OKPYKHOCTH;
(bopMynUpOBaTh U JOKA3bIBATH TEOPEMBI: O
BIIICAHHOM YTJI€, O IPOU3BEICHUN
OTPE3KOB MEPECEKAIOIINXCS XOP/;
(hopMyIHpPOBATh U JOKA3bIBATh TECOPEMBI,
CBSI3aHHBIE C 3aMEYATEIIbHBIMU TOUKAMU
TPEyrojbHUKA: 0 OUCCEKTPHUCE yrila U, KaK
CIIEICTBHE, O IEPECEUCHUH OUCCEKTPUC
TPEYTOJIBHUKA; O CEPETNHHOM
MEPIIEHANKYIISAPE K OTPE3KY U, KaK
CJIEJICTBHE, O NTEPECEUCHNN CePEAMHHBIX
NEPIEHANKYISIPOB K CTOPOHAM
TPEYroJbHUKA; O IEPECEUCHNUH BBICOT
TpeyrojbHUKa; (OPMYIUPOBATH
OIIPEJEIECHNsI OKPYKHOCTEH, BIUCAHHOU B
MHOT'OYT'OJIBHUK ¥ OIIMCaHHOM OKOJIO
MHOI'OYI'OJIbHUKA; (POPMYIHPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAaHHOM B TPEYrOJbHUK; 00
OKPY)KHOCTH, ONUCAHHOUW OKOJIO
TPEYroJIbHUKA; O CBOMCTBE CTOPOH
ONHMCAHHOTO YETBIPEXYTOJILHUKA; O
CBOICTBE yIJIOB BIIMCAHHOT'O YETHIPEX
YroJibHUKa; peuiaThb 3aJia4u Ha
BBIUMCIIEHUE, TOKA3aTeNbCTBO U
MOCTPOEHHE, CBSI3aHHBIE C OKPY>KHOCTBIO,
BIIMCAHHBIMH 1 OITUCAHHBIMH
TPCYTrOJIbHUKAMU U YCTBIPECXYTOJIbHUKAMU,
UCCIIeIOBaTh CBOMCTBA KOH(MUTypalni,
CBSI3aHHBIX C OKPYKHOCTbIO, C TIOMOILBIO
KOMITBIOTEPHBIX IPOTrPaMM

IToBrOopenne. Pemenue
3aja4

9 kiacc




Koa-

XapakTepucTHKA OCHOBHBIX BUJI0B

yp‘]j)‘glca Tema ypoka BO JeITeJIbHOCTH YYeHUKA (Ha ypOBHE
4acoB Y4eOHBIX JelicTBMIA)
I'nasa 1. BekTopbl 8
1.1 ITonsiTue Bexropa 2 DopMyIUpPOBaTh ONPEAEICHUS U
WIIFOCTPUPOBATH ITOHATHSI BEKTOPA, €T0
1.2 CrnoxeHue 1 BEIYUTaHWE 3 JUIMHBI, KOJIJIMHEAPHBIX U PaB-
BEKTOPOB HBIX BEKTOPOB; MOTHUBHPOBATH BBEJICHHE
YMHOKEHHNE BEKTOPA Ha MOHSTUHN U IEUCTBUMN, CBA3AHHBIX C
1.3 YHCIIO. 3 BEKTOPaMH, COOTBET-CTBYIOIIHMH
MIpUMepaMH, OTHOCAIIIUMHCS K
[IpumeHeHue BEKTOPOB K ¢bu3nuecKuM
PELICHHUIO 3a/1a4 BEKTOPHBIM BEJIMYMHAM; IPUMEHSTh
BEKTOPHI U IEHCTBUA HaJ HUMH NPU
pelIeHUU TeOMETPUYECKUX 3a/1au
I'maBa 2. Meton 10
KOOPAMHAT
2.1 Koopaunats! BekTopa 2 OOBSICHATH M WILTFOCTPUPOBATH OHSATHS
MPSIMOYTOJILHOW CUCTEMbI KOOPIUHAT,
2.2 [Ipocreiiue 3anauu B 2 KOOPJIMHAT TOYKHU U
KOOpJIUHATaxX KOOpJIMHAT BEKTOPA; BBIBOAUTH U
HCIOJIB30BaTh MIPH PELLICHUH 3314
23 3 (hopMyIIbl KOOPAMHAT CEPEeIUHBI OT-
YpaBHEHUS OKPYKHOCTH pe3Ka, JUTHHBI BEKTOpa, PACCTOSHUS
U TIPSIMOi MEXy IByMsI TOYKaMH, YPAaBHEHHUS
2.4 Pewenue 3anau 2 OKPY’KHOCTHU U MPSIMOU
2.5 KonTtponbshas padora Ne 1
1
I'naBa 3. CooTHOLICHNA 11
MeKAy CTOPOHAMH U
yIJIaMH TpeyroJibHUuKa.
CkaJjsipHoe
Npou3BeJcHNe BEKTOPOB
3.1 Cunyc, KOCHHYC, 3 ®opMynHpOBaTh U WLTIOCTPUPOBATD
TaHIeHC, KOTaHTeHC yIiia OIIpENENICHNsI CUHYCA, KOCUHYCA, TAHI'€HCa
Y KOTaHTeHCa YTIIOB
3.2 COOTHOLICHUST MEXKITY 4 oT 0 1o 180°; BEIBOJIMTE OCHOBHOE
CTOPO TPUTOHOMETPHUYECKOE TOKAECCTBO U
HaMU U yIJIaMH (hopMymbI IpUBEIEHUS; (POPMYITH-
33 TpeyroJIbHUKa pOBaTh U I0Ka3bIBaTh TEOPEMBI CHHYCOB U

KOCHHYCOB, IPUMCHATH UX IMPH PCIICHUUA




CkansipHoe 2 TPEYrOJIbHUKOB;
34 TIPOU3BEICHUE BEK- O0OBSCHATD, KaK MUCTIOIB3YIOTCS
TOpPOB TPUTOHOMETPUICCKUE
34 (hopMyIbl B U3MEPUTEIBHBIX paboTax Ha
Pewenue 3anau 1 MECTHOCTH;
(hopMynupoBaTh ONpeaeeHus yria

Kontponrsuas padota No 1 MEX]1y BEKTOPAMU U CKAJIIPHOTO

2 MIPOM3BE/ICHHS] BEKTOPOB; BEIBOIUTH
(hopMyny CKaIsIpHOTO MPOU3BE-ICHUS
yepe3 KOOPANHATHI BEKTOPOB;
(dhopmynupoBaTh 1 000CHOBBIBATH
YTBEpXKICHHE O CBOMCTBAX CKAJISIPHOTO
MIPOM3BEICHHS; NCTIOIB30BATh CKATISIPHOE
MIPOU3BEIACHUE BEKTOPOB MPU PEIICHUU
3a/1a4

I'nasa 4.. Jlnuna 12

OKPY:KHOCTH U ILJIO-

IAaJb Kpyra

4.2 IIpaBunbHbIE 4 DopMyIUPOBATh OLPEAEICHUE
MHOTOYTOJIbHUKH MIPaBHIILHOTO MHOTOYTOJIbHUKA;

43 (hopMynupOBaTh U JOKA3BIBATH TEOPEMBI
JlnmrHa OKpY)KHOCTH U 4 00 OKpPY>KHOCTSIX, OTUCAHHOM OKOJIO
TUIOMIA]Th MIPaBHIBLHOTO

4.4 Kpyra MHOT'OYT'OJIBHMKA U BIIMCAHHOM B HETO;

BBIBOJIUTH M UCTIOJIB30BATh (DOPMYJIBI JIsI

4.5 Pemrenue 3amau 3 BBIYMCIICHUS [JIOIIAAN PABUIBHOTO

MHOTOYTOJIbHHKA, €T0 CTOPOHBI M pajinyca

KonTtposbHas padora Ne 1 BIIMCAHHOM OKPY’KHOCTH; peLIaTh 3aJa4u

3 Ha MOCTPOCHUE MPABUIBHBIX
MHOTOYTOJIbHUKOB; OOBSCHITH TOHITHS
JUTAHBI OKPY’KHOCTH U TUIOIIAIH KPyTa;
BBIBOJIUTH (DOPMYIIBI JIJISI BBIYHCIICHHS
JUTMHBI OKPY>KHOCTH U JJIUHBI AYTH,
IJIOMIAIU KPyTa U TUIOMAAN KPYTOBOTO
CEKTOpa; MPUMEHSTh 3TH (DOPMYJIbI
[IPH PEIIeHUH 33129

I'naBa 5. JIpBu:keHust 8

5.1 [TonsTHe NBUKEHUS 3 OOBICHATH, UTO TAKOE OTOOPAKCHUE

IJIOCKOCTH Ha ce0s ¥ B KAKOM CJIydae OHO

5.2 [NapannenbHbli IEPEHOC 3 Ha3bIBAETCA JBUKEHUEM IIIOCKOCTH;

Y TIOBOPOT OOBSICHSTP, YTO TAKOE OCEBAsi CAMMETPHS,

53 LEHTpaIbHas CUMMETPHsI, MapaJuIeIbHbBIN
Pemenue 3anau 1 MEePEeHOC U IOBOPOT; 0OOCHOBBIBATH, YTO

54 9TH 0TOOPaKEHUS TUIOCKOCTH Ha ce0s




Kontponbhas padora No
4

SIBIISTIOTCSL ABMKEHUSIMH; OOBSICHSATD,
KaKOBa CBA3b MEXK/Y JBHKEHUSA-

MH U HaJIOXKEHUSIMU; WILTFOCTPUPOBATH
OCHOBHBIE

BH/IbI JBM)KEHUI, B TOM YHCJIE C TOMOIIBIO
KOMIIBIOTEPHBIX [IPOrpamMm

I'maBa 6. HauaabHbIe
CBeleHUA U3

cTepeoMeTpuu
6.1 MHoOrorpaHHUKH OOBICHATH, YTO TAKOE MHOTOTPaH-HUK,
ero rpanu, péopa, BepIINHbI, JUATOHAIH,
6.2 Tena v mOBEpXHOCTH KaKoi MHOTOIpaHHUK Ha

BpalCcHuA

3BIBACTCS BBITYKIIBIM, UTO TaKOE 71-
yrojbHas pu3Ma, e€ OCHOBaHUS, OOKOBBIE
rpaHu U OOKOBBIE pEOpa, KaKkas mpu3Ma
Ha3bIBaeTCS MPSIMOH U Kakas —
HAKIJIOHHOM, YTO TaKOE BBICOTA IIPH3MHI,
Kakasi Ipu3Ma

Ha3bIBACTCS MapauIeIeUIe oM H KaKoH
napaiesNenuIe]] Ha3bIBaeTcs
MPSIMOYTOJILHBIM; (hOpMYITHPOBATH

1 000CHOBBIBATb YTBEPKACHUS O CBOICTBE
JMaroHaIeH apajuieNenuneaa u o
KBaJ[paTe JUaroHall MPSIMOYTOJILHOTO
napajieienune1a; 00bICHITh, YTO

Takoe 00bEM MHOTOTPAaHHUKA; BBIBOJJUTH
(c moMotIBIO

npunnuna Kasaneepu) dhopmyiny o0bEma
MPSIMOYTOJIBHOTO MapasllesIeUIeaa;
OOBSACHATH, KAKOH MHOTOTPAaHHUK
Ha3bIBaCTCS MUPAMHUIIOHN, UTO TAKOE
OCHOBaHHeE, BepIINHA, OOKOBBIC IPaHH,
OoKOBBIE PEOpa U BBICOTA MUPAMHU/IBI,
Kakasl TMpaMuia Ha3bIBaeTCs IIPaBUIILHOM,
4TO Takoe anogema NpaBUIbHON
MUPaMUJIBL, TPUBOJHUTE opMyny 00bEMa
MUPaMUJIBL; OOBSICHATD, KAKOE TEIIO
Ha3bIBaCTCS [IITUHIPOM, YTO TAKOE €T
0Cb, BBICOTa, OCHOBaHHUsI, Pagnyc, OOKOBast
MOBEPXHOCTbH,00pa3yroIue, pa3BEpTKa
OOKOBOH MOBEPXHOCTH, KAKIMHU
(dbopmynamu BeIpaxkaroTcst 00BbEM U
IUIOIAAb OOKOBOH MOBEPXHOCTH
IAIHUHAPA; 00BICHATH, KAKOE TEJIO




Ha3bIBaeTCs KOHYCOM, YTO TaKOE €ro OCh,
BBLICOTA, OCHOBaHUeE, OOKOBAas 110-
BEPXHOCTb, 00pa3yronine, pa3Béprka
OOKOBOI1 MOBEPXHOCTH, KAKUMH
(hopMynamu BeIPAKAIOTCS 00BEM

KOHYyCa U IIONIa b OOKOBOM ITOBEPX
HOCTH; OOBSICHSITh, KaKasi TOBEPXHOCTh
Ha3bIBaeTCs chepoil U Kakoe Telo
Ha3bIBAETCA IIAPOM, YTO TAKOE PATANYC U
nuameTp cepsl (mmapa), KakKuMH
¢dbopmynamu Bbipa-

JKaroTCs 00BEM Iapa 1 IIoMaab cepsr;
n300paxaTh U paclo3HaBaTh HAa PUCYHKAX
pU3My, Hapajuiesenue, MupaMuuy,
LUJTMHJIP, KOHYC, 1Iap

006 akcnomax
TUIAHUMETPHUH

IHoBTOpenue. Pemenue
3aj1a4




