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PabGouass mporpamma OCHOBHOTO 0O0IIero o0pa3oBaHHS TIO MaTeMaTHKE COCTaBlieHA Ha OCHOBE
COOPHUKOB MPUMEPHBIX PadOUYUX MPOrpaMM i 7—9 KIIacCcoB MO aredpe U reoMeTpur coctaButens T. A.
Bypmuctpooii. — M. : IlpocBemenne, 2020 . 1 OcHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus [ BOY OO c. bepézoBka.

MecTto npeamera B yueOHOM ILIaHe.

B cBs3u ¢ HU3KMMEU 00pa30BaTENbHBIME PE3YyJIbTaTaMU [0 MaTEeMATHUKE 10 HE3aBHUCHMBIM OIICHOYHBIM
npoueaypam BIIP u OI'D B 2018, 2019 romax B yuedbnom mane 'bOY OOIII c. bepézoBka Ha u3zydeHue
MaTeMaTUKu B 7-9 Kiaccax yBEJIMYEHO KOJMYECTBO YAaCOB HA M3ydeHHE Kypca 10 612 yacoB: mo 6 4acoB B
Hegelo B 7-9 knaccax, mo 204 gaca B KakJa0M KJjacce.

Kypc maremaruku coctoutr w3 aAByx Mogayier "Anreopa" u "['eomerpus", u3yueHHE KOTOPBIX
OCYILIECTBIISICTCS 10 pa3jiesiaM.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA MATEMATHKH B 7-9 KNTACCAX
[Tporpamma obecriednBaeT JOCTHKEHHE CIEAYIONINX PE3yIbTaTOB:
Juunocmnuie:

[ ¢dopMupoBaHHE OTBETCTBEHHOT'O OTHOUICHHUS K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OO0YyYaroIuXxcs K
CaMOpa3BUTHUIO M €aMOOOPAa30BAHMIO HAa OCHOBE MOTHMBALIMM K OOYYEHHI0 U IIO3HAHUIO, BBIOOPY
JanbpHeiero oopazoBanus Ha 0a3e OPUEHTUPOBKU B MUpe Ipodeccuil 1 npodhecCHOHAIBHBIX MPEAIo-
YTEHUH, OCO3HAHHOMY IIOCTPOCHMIO WHIMBUIYaJbHOM 00pa30BaTeNbHON TPAEKTOPUH C YUYETOM
YCTONYMBBIX I103HABATEIbHBIX HHTEPECOB;

Z2 (bopMHpOBaHHE IIETIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyK{ U OOLLECTBEHHOM MPAKTUKH;

7 OCO3HAaHHOE, YBXXUTEIHHOE M J0OpOXKeNaTeIbHOe OTHOIICHHE K JPYroMy 4elOoBEeKYy, €ro MHEHHIO,
MHUPOBO33PEHHUIO, TOTOBHOCTh U CHOCOOHOCTh BECTH JTHANIOT C APYTUMHM JIIOJbMH U JIOCTUTaTh B HEM

B3alMOIIOHUMAaHMSI,
4 OCBOEHHME COLMAJIbHBIX HOPM, MPAaBUJ MOBEJICHHS, pojieil U GOopM COIMAIBHONW >KU3HU B IpyIIax U
COO00IIIeCTBAX.
Memanpeomemnmnuie:
PerynastuBHubie YY /|

1.  YMeHHe caMOCTOSITENIbHO ONPEIENATh 1IeJId 00yYeHHs], CTaBUTh U (GOPMYJIMPOBATh HOBBIE 33/1a4U
B yuebe W TIO3HABATENBbHOM JEATENBbHOCTH, pa3BUBaThb MOTHMBBI M MHTEPEChl CBOEH IO3HABATENIbHOM
nesTeabHOCTH. OOYyJaroUiCcs CMOXKET:

e AHAJIM3UPOBATh CYLIECTBYIOIINE U IUIAHUPOBAThH Oy Tylie 0Opa3oBaTelbHbIe PE3yIbTaThl;

e UJEHTUDHUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPEIEIATH TJIABHYIO MPOOJIEMY;

e BBIJBUTaTh BEPCUM pelIeHus NpoOieMbl, GOpMyIupoBaTh TUIOTE3bl, MPEABOCXMIATh KOHEYHBIN
pe3yJbTarT;

e CTaBUTh LENb JEATEIBHOCTH HAa OCHOBE OINPEAEICHHOM MpoOieMbl M  CYIIECTBYIOIIUX
BO3MOYKHOCTEH;

e (opmynupoBaTh yueOHBIE 331a4H KaK IIary JOCTHKEHUS MOCTABICHHON 1eNTN 1eTebHOCTH;

e O00OCHOBBIBATh IICNICBBIC OPWUEHTHPHI W TPHOPUTETHl CCHUIKAMH Ha IIEHHOCTH, YKa3bIBas |
000CHOBBIBAS JIOTHYECKYIO MOCJIE0BATEILHOCTD 11T OB.

2. YMEeHHE caMOCTOSITeNIbHO IJIAHUPOBATh MYTH JTOCTUXKEHUS IieJiel, B TOM 4HClie allbTepHATUBHBIE,
OCO3HAaHHO BBIOMpaTh Haubojee HPPEKTHUBHBIE CIOCOOBI pElICHHs Y4YeOHBIX M IO3HABATENbHBIX 3a/ad.
OO0yuaromuiicsi CMOXKET:

e OIPENENATh HEOOXOIUMBIE IEHCTBHE(S) B COOTBETCTBUM C Y4eOHOM M MO3HaBaTeIbHOHN 3a1adeil U
COCTABIISITH AJITOPUTM HX BBITIOJTHEHHUS,

e 00OCHOBBIBaTh M OCYHIECTBIATH BbIOOp Hanbosee 3(PPEeKTHBHBIX CIIOCOOOB pEHICHUs YYeOHBIX U
MI03HABATENbHBIX 3a/1a4;

e OIpENENATh/HAXOAUTh, B TOM YHUCIIE M3 MPEIJIOKEHHBIX BApUAHTOB, YCIOBHUS IJISi BBITOJHEHHUS
y4eOHOM 1 TTO3HABATEIILHON 3a/1a4u;

e BBICTpAaWBaTh >KU3HEHHbBIC IUIAHBI HAa KPAaTKOCPOUHOE Oyayiee (3asBiSATH ILIEJEBBIE OPUEHTHPHI,
CTaBUTh aJICKBATHbIE MM 3aJaud U MpeanaraTb JeHCTBHs, YKa3blBasi M OOOCHOBBIBAas JIOTMUYECKYIO
MOCJIEI0BATEIbHOCTh 111aroB);

e BBIOMpaTh M3 MPEUIOKEHHBIX BAapUAHTOB U CAMOCTOSITEIBHO MCKAaTh CPEACTBA/PECYpChl JUIs



peLIeHHs 3a]1a4n/JOCTIKEHUS LIETIH;

e COCTAaBJIATH IJIaH PELICHUsI TPOOIEMBI (BBIIOIHEHUS IPOEKTA, IIPOBEICHHS UCCIICAOBAHMS);

e OIpENENATh NOTEHIHMAJIbHBIC 3aTPYJHEHUS MPH PEIICHHH Y4eOHOH M TO3HABaTEeNIbHOW 3aJadd U
HaXOJUTh CPE/ICTBA JUIsl UX YCTPAHEHUS;

e OIIMCHIBATH CBOW OMBIT, OPOPMIISIS €ro AJIS Mepeadu JPYruM JIIOISIM B BUJI€ TEXHOJIIOTUU PELICHHUS
IIPAKTUYECKUX 3a/1a4 ONPEIEICHHOr0 KJ1acca;

e TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBUAYAIHHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCUTh CBOM JAEHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMM, OCYLIECTBISATh KOHTPOJIb
CBOGH JEATENbHOCTH B TMpoIecce AOCTIKEHHs pe3yibTara, OMpPENeNsiTh CIOCOObl JeHCTBUH B pamKax
IIPEUIOKEHHBIX YCIOBUH M TpeOOBaHUN, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBUM C M3MEHSIOLIEHCS
curyanueit. OOyJaroImuics CMOXKeT:

e OIIPEIENIATh COBMECTHO C IIEarOrOM M CBEPCTHUKAMHU KPUTEPUM IUIAHUPYEMBIX PE3YyJIbTaTOB U
KPUTEPHUH OLICHKH CBOEH Y4eOHO! AEATEIbHOCTH;

e CHCTEMaTHU3MPOBATH (B TOM UHUCIIEC BEIOUPATh NPUOPUTETHBIE) KPUTEPUU TIAHUPYEMBIX PE3yJIbTaTOB
Y OLICHKH CBOEH JIEATEITHLHOCTH;

e OTOMpaTb MHCTPYMEHTBHI JUIl OLIEHUBAHHS CBOEH JEATEIbHOCTH, OCYILECTBIISATH CaMOKOHTPOJIb
CBOEH JIeATENIFHOCTH B paMKaX MPEIOKEHHBIX YCIOBUI U TPeOOBaHUI;

e OLEHHMBATh CBOIO [JEATEIbHOCTb, APryMEHTHPYsS NPUUYMHBI JOCTMXKEHUS MWJIM OTCYTCTBHUSA
IUIAHUPYEMOTI'O pe3yJibTaTa;

e HAaXOJIUTh JOCTATOYHBIE CPEJCTBA JJI BBIIOJHEHHUS Y4EeOHBIX MACHCTBUI B M3MEHAOLICHCS
CUTYallly W/WIU NIPH OTCYTCTBUU TNIAHUPYEMOTO Pe3yibTara;

e paboTas MO0 CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JEATEILHOCTh Ha OCHOBE aHalu3a
M3MEHEHHI CUTYallUH JIJIS TOJTyYeHHs 3aIJITaHMPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3yibTara;

e YCTaHaBIMBAaTh CBS3b MEXIY IOJIYYEHHBIMH XapaKTEPUCTHKAMM INPOJYKTAa M XapaKTEPUCTUKAMHU
mporecca ACATEIbHOCTH U 0 3aBEPIICHUHU ACATEIBHOCTH MpeuiaraTh H3MEHEHHE XapaKTEePUCTHK Tpoiiecca
U1 TIOJYYEHUS YITYYIIECHHbBIX XapaKTepUCTUK IIPOAYKTa,

e CBEpSTH CBOM JICHCTBHSA C IIETBIO M, IPU HEOOXOTUMOCTH, UCTIPABIISATH OITUOKH CaMOCTOSTEIBHO.

4. YMeHHe OlLleHUBaTh NPaBUIBHOCTb BBIIOJHEHUs Y4€OHOH 3a/1aun, COOCTBEHHbIE BO3MOXHOCTH €€
pemenus. O0yJaromuics CMOXKeT:

e OIPENENATh KPUTEPUU MPABIIIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHHS yueOHOH 3a/1auu;

e QHANM3UPOBATh M OOOCHOBBIBATH IPHMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApusl IS
BBINOJIHEHUS YUeOHOI 3a/1auu;

e CBOOOJHO TIOJH30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKH M CAMOOIICHKH, UCXOJS U3 IEIH U
UMEIOIIUXCS CPEJCTB, pa3inyas pe3ysibTaT U CocoObl JecTBUN;

e OIGHUBATH NMPOIYKT CBOEH JEATENHHOCTH IO 3aJaHHBIM W/WIH CAMOCTOSITEIIHHO OINPEIEICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LENIBIO JESITEIbHOCTH;

e 00OCHOBBIBATh JOCTH)KUMOCTH LIEJIA BHIOPAHHBIM CITIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHUX
PECYpCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

e (hUKCHPOBATh U AaHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

5. Bnamenue ocHOBaMHM CaMOKOHTpOJIS, CaMOOIICHKH, TPHHATUS PEIIEHUH M OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpA B yueOHOU M MO3HaBaTEIbHOU. OOyJarOIIMIICS CMOXKET:

e HaOMIOaTh W aHAJIM3UPOBATh COOCTBEHHYIO Y4YeOHYI0 M TO3HABATENbHYIO JEATEIbHOCTh H
TEeSTeTBHOCTh JPYTrUX 00y4aroImuXxcs B poIecce B3auMOITPOBEPKH;

e COOTHOCHUTH peajbHble U IUIAHUPYEMbIE pe3yJbTaThl HWHAMBUIYAIbHOM 00pa3oBaTEeIbHOMN
TEeSTeTPHOCTH U JIeNIaTh BHIBOJIBI,

e TPUHHUMATH PEICHUE B YUeOHON CUTYalluu U HECTH 332 HETO OTBETCTBEHHOCTH;

e CaMOCTOSITETILHO OTPEACISITh MPUYMNHBI CBOETO yCIieXa HiIM HeycleXa i HaXOAUTh CIIOCOOBI BRIX0/1a
U3 CUTYalluM HEYCIexa;

e PETPOCIIEKTHBHO OIPEENATh, KaKue JICHCTBHS 110 PEIICHUIO YUeOHOH 3aa4ll WM TapaMeTphl dTHX
JeWCTBUH NPUBENH K MOITYYEHHIO UMEIOLIET0Cs MPOAYKTa YUeOHO! AeATeNbHOCTH;

e JIEMOHCTPHUPOBATh MPUEMBI PETYIALUN NCUXO(PU3HOIOTNYECKUX/ IMOLUOHANBHBIX COCTOSIHUN UIs
nocTiKeHUsT  3PdexTa  ycrmokoeHus  (YCTpaHEHUS  AMOILMOHAIBHOM  HANpPsDKEHHOCTH),  A(dexTa
BOCCTAaHOBJIeHUA  (ocialieHuss TpOsBICHUH  yTomuieHus), d¢p¢dexkra akTUBU3AUHM  (TOBBIIICHUS
MCUX0(U3HOTOTUUECKON PEAKTUBHOCTH).

ITo3naBartenbHbIE YY [

6. YMEHHMe OIpeleNsaTh IOHATHSA, co3JaBaTb  OOOOIIEHMs, yCTaHABIMBaTb  AHAJIOTHUH,



KJ1accu(UIMpoBaTh, CAaMOCTOSATEIIHO BHIOUPATh OCHOBAHMS U KPUTEPUH JUT KJIacCH(PUKAIIUY, YCTAaHABINBATh
MPUYMHHO-CJICICTBEHHbIE CBSI3U, CTPOUTH JIOTHYECKOE pacCyXJIEeHHEe, yMO3aKiIioueHue (MHAYKTUBHOE,
JEMYKTUBHOE, [10 AaHAJIOTUH) U JIEJIaTh BBIBOIbI. OOYJarOMIHIiiCS CMOXKET:

e TOJOUPATH CJIOBA, COMOAYMHEHHBIE KJIIOYEBOMY CIIOBY, ONPEAEISIONINE €0 MPU3HAKK U CBOICTBA;

e BBICTPAaUBAaTh JIOTMUYECKYIO IIEMOYKY, COCTOSIIYIO M3 KJIKOYEBOI'O CJIOBA M COINOJAYMHEHHBIX €MY
CJIOB;

e BBIJCIATH OOMIMK MPHU3HAK JABYX WM HECKOJBKHX IPEIMETOB WM SIBICHHH M OOBACHATH HMX
CXOJCTBO;

e OOBEOUHATH MPEIMETHl M SBJICHUS B TPYIIBl IO ONPEACIICHHBIM IPU3HAKaM, CpPaBHUBATh,
KiaccuuIupoBath 1 000011aTh (DaKThI U SBIICHUS,

e BBIJCIATH SIBIICHUE U3 OOIIETO psijia IPYTUX SIBICHUI;

e OMNpeAeNsiTh OOCTOSTENLCTBA, KOTOpbIE IMPEALISCTBOBAM BO3HUKHOBEHHUIO CBSI3U  MEXIY
SBJIGHUSIMU, W3 3TUX OOCTOSITENILCTB BBIACNATH OIPEAEISAIOUINE, CHOCOOHBIE OBITH MPUYMHOM JAHHOTO
SIBJICHUS, BBISIBJIATD IPUUUHBI U CIIEJICTBUS SIBJICHUIA;

e CTPOUTH PACCYXJIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBIICHHUSIM M OT YaCTHBIX SIBJICHUHN K
O0IIMM 3aKOHOMEPHOCTSIM;

e CTPOHUTH PACCYXKJECHHE Ha OCHOBE CPAaBHEHHUS IPEIMETOB U SIBJICHHI, BbIAEIAS IPU 3TOM OOIIHMe
MPU3HAKY;

e W3JIaraTh NOJYYCHHYIO HH(OPMAIINIO, HHTEPIPETHPYS €€ B KOHTEKCTE peraeMoi 3a/1auu;

e CaMOCTOSITENIbHO YKa3blBaTh Ha HH(OpPMAIIMIO, HYXKIAIOUIYIOCS B TMpOBEpKe, NpeiaraTb H
IIPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU UH(POPMALUH;

e BepOanM30BaTh AIMOIMOHATILHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSCHATH SIBJICHUS, MPOIECCHI, CBS3M W OTHOUICHHWS, BBIABISEMBIE B XOJ€ IMO3HABATEIBHOH U
UCCIIEIOBATENILCKON  JIEATENBHOCTH (MPUBOAUTHL OOBSICHEHHE C U3MEHEHHEM (HOpMBI MpE/ICTaBICHHUS,
OOBSICHATD, IETATU3UPYsI UK 0000111as1; OOBACHSTD C 331aHHON TOYKH 3PEHHUS);

e BBIBIATH M Ha3blBaTh MPUYMHBI COOBITHSA, SBIECHUS, B TOM YHCJIE€ BO3MOXHBIE /Hambolee
BEPOSATHbIE TNPUYMHBI, BO3MOXKHBIE TIOCJIEICTBUSA 3a/JaHHOM NPUYHMHBI, CAMOCTOSITEIBHO OCYIIECTBIISIS
IIPUYNHHO-CJIEICTBEHHBIN aHAIN3;

e JIeNIaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOUEK 3pEHUs, MOJITBEP)KIATh BBIBOJ
COOCTBEHHOM apryMeHTaluel Ui caMOCTOSTENbHO MOTYY€HHBIMU TaHHBIMH.

7. YMeHHe co3JaBaTh, NPUMEHATh U NPEOOpPa3OBbIBaTh 3HAKU U CHMBOJIBI, MOJEIN U CXEMbI JUIf
peleHus yueOHbIX U M03HaBaTeIbHbIX 33a4. OOyJaromuicss CMOXET:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEIMET U/UJIH SIBICHUE;

e OIpENENATh JIOTHUECKUE CBSA3M MEXAY IpeaIMeTaMu W/WIM SBJICHUSAMH, 00O3HauyaTh JaHHBIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

e CO3JaBaTh a0CTPAKTHBIN WM peabHbI 00pa3 npenaMeTa u/uin sSBJICHUS;

e CTPOHTH MOJIETIL/CXEMY Ha OCHOBE yCIIOBUH 3a/1aud U/UJTU CIIOCO0a €€ pelieHus;

e co3JaBaTh BepOaJbHBbIE, BELIECTBEHHblE M HWHPOPMALMOHHBIE MOJETU C  BBIJCICHUEM
CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl OIpeneieHHs] croco0a pelieHus 3aJadd B COOTBETCTBUU C
CUTYyaLlUEH;

e TMpeoOpa3oBbIBaTh MOJENN C LENbI0 BBIABICHUS OOIIMX 3aKOHOB, ONPEENSIIONIMX JIaHHYIO
MPEeIMETHYIO 00J1acTh;

e TIEPEBOJUTH CJOXKHYIO IO COCTaBy (MHOTOACIEKTHYIO) HH(QOpPMAIMI0 H3 TpaduiyecKoro WiIu
(bopManTu30BaHHOTO (CUMBOJIBHOI0) MIPEACTABICHHS B TEKCTOBOE, U HA000POT;

e CTPOUTH CXEMY, aJTOpPUTM JCHCTBHS, MCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIM paHee
JITOPUTM Ha OCHOBE UMEIOLIETOCs 3HaHUs 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

e CTPOUTH JI0KA3aTEILCTBO: MPSAMOE, KOCBEHHOE, OT POTUBHOTO;

e AHAJIM3UPOBATH/peQIIEKCUPOBATH OIBIT  pa3padOTKU U  peaju3ald  y4eOHOro  MpPOEKTa,
ucclenoBaHus (TEOPETUYECKOr0, SMIMPUYECKOr0) Ha OCHOBE NPEUIOKEHHOW MpoOJIEeMHON CHUTYyallUH,
MOCTaBJICHHOW LENIU W/UJIH 3aJJaHHBIX KPUTEPHEB OLIEHKU NPOAYKTa/pe3yabTara.

8.  CwmpicnoBoe uteHne. OO0yJaromuiics: CMOXKET:

e HAaXOIUTh B TEKCTE TpeOyeMyto HH(POpMAIHIO (B COOTBETCTBHH C IIENISIMHU CBOCH NESTEILHOCTH);
OpPUEHTUPOBATLCS B COJAEPYKAHUM TEKCTA, IOHUMATh LIEJIOCTHBINA CMBICI TEKCTa, CTPYKTYPUpPOBATh

TEKCT;

yCTaHABIIMBATh B3aUMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBICHUH, TPOIIECCOB;
pE3IOMUPOBATH ITIaBHYIO UCIO0 TEKCTA;



e TIpeoOpa3OBBIBATH TEKCT, «IIEPEBOJSL» €ro B JPYI'YI0 MOJAIBHOCTh, HHTEPIPETUPOBATH TEKCT
(XyHmO)KEeCTBEHHBI M HEXYI0KECTBEHHBI — Y4eOHBIN, HAyYHO-TIOMYJISIPHBIN, HHPOPMAIIMOHHBIN, TEKCT Non-
fiction).

9. Pa3BuTue MOTMBALIMM K OBJIAJCHUIO KYJIbTYpOW aKTMBHOI'O HCIOJIb30BaHUsS CIIOBApEH M APYTHX
MOUCKOBBIX cucTeM. OOyJarOmUiACs CMOXKET:

e OMpeAensaTh He0OXOJUMbIE KII0YeBbIe TOUCKOBBIE CIIOBA U 3aIPOCHL;

e  OCYIIECTBISATH B3aUMOJAECHCTBHE C JIEKTPOHHBIMU MIOMCKOBBIMU CUCTEMAaMHU, CJIOBApsMU;

e (opMUPOBATh MHOKECTBEHHYIO BBIOOPKY W3 IMOHCKOBBIX HMCTOYHUKOB JJIsi OOBEKTHBHU3ALUU
pE3yJIbTAaTOB IOUCKA;

e COOTHOCHTH IOJYYEHHBIE PE3yJIbTaThl IOUCKA CO CBOEH EATEIbHOCTBIO.

KommyHukatusubie YY /|

10. YMmeHnune opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTENIEM U
CBEpCTHHKAMHU; pabOTaTh MHIAMBHYyaTbHO M B TPYIIE: HAXOAUTH 00IIee pelIeHne U pa3penaTth KOH(PIUKTHI
Ha OCHOBE COTJIaCOBAHMS MO3MIMNA U ydyeTa WHTEpecoB; (popMyIupoBaTh, apryMEHTHPOBATh U OTCTAUBATh
cBoe MHeHue. O0yJarouiics: CMOXKET:

— OIpPENENsITh BO3MOXHBIE POJIM B COBMECTHOU J€ATEIbHOCTH;

— WrpaTh ONPEJCIIEHHYIO POJIb B COBMECTHOM JEATEIBbHOCTH;

— TMPUHUMATHh MO3UIMIO0 cOOECeTHUKA, MOHMMAs MO3UIUIO JIPYroro, pa3iuvarh B €ro pedyr: MHEHHE
(TOUKy 3peHus), JOKa3aTeIbCTBO (APTyMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPHH;

— ONpeleNsTh CBOM ACHCTBUS U JEHCTBUS MapTHEPa, KOTOPbIE CIIOCOOCTBOBAIM WU MPENSTCTBOBAIN
MPOAYKTUBHOM KOMMYHHKAIIUH;

— CTPOUTH MO3UTHUBHBIC OTHOIICHHUS B Ipoliecce y4eOHOM U MO3HABATEIbHOM NESTEIbHOCTH,

— KOpPPEKTHO M apryMEHTHUPOBAaHHO OTCTaUBaTh CBOIO TOUKY 3PEHHUS, B AUCKYCCUU YMETh BBIIIBUTaTh
KOHTPapryMeHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIaJCHHE MEXaHIU3MOM SKBUBAICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM NPHU3HABATH OIIMOOYHOCTH
CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €Tr0;

— Tpeasarath ajJbTEePHATUBHOE pellleHUE B KOH(QIUKTHON CUTYaIUH;

— BBLIENATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUU;

— JIOrOBapuBaThCs O MPaBHJIAX U BOIPOCAX Uid OOCYXJAEHHSI B COOTBETCTBHHM C ITOCTABJIEHHOM INepes
IPYIIION 3a1a4yei;

— OpraHu3OBbIBaTh y4eOHOE B3aUMOJEHCTBUE B rpymnme (Ompenensrh oOLIue LEeIH, paclpeacisiTh
POJIH, JOrOBAapUBATHCS JIPYT € IPYTOM H T. 11.);

— YCTpaHATH B paMKax Juajiora Pa3pLIBLI B KOMMYHUKAIIUU, O6yCJ’IOBJ’I€HHBI€
HCHOHI/IMaHI/IeM/HerI/IHTI/IeM CO CTOPOHBI CO6€C€I[HI/IK8. 3aga4vu, (I)OpMBI HJIN COACPIKaHUA AraJiora.
° YMeHne O0CO3HaHHO HCIIOJIB30BaTh PEUYCBBIC CpC€ACTBAa B COOTBETCTBUU C 3aadei

KOMMYHHKAITUH U BBIPAXKEHUSI CBOMX UYYBCTB, MBICTIEH M MOTpeOHOCTEW NS MIAHHUPOBAHUS U PETYISIHH
CBOCU [IEATENBHOCTH; BIJIAJICHUE YCTHOM W THCHbMEHHOW pPEUYbl), MOHOJOTHYECKON KOHTEKCTHOW pEYbIO.
OOyyJaromuiics CMOXeT:

e ONpENEIATH 33/1a9y KOMMYHHUKAIIMN U B COOTBETCTBUH C HEW OTOMPATh PEUYEBBIC CPEACTBA;

e OTOMpaTh W HCIOJNB30BATh PEUEBBIE CPEICTBA B MPOIECCe KOMMYHUKALUU C IPYTMMH JTEFOJAbMH
(zuanor B mape, B MaJoi rpynme u T. 1.);

e TIPEICTABIATH B YCTHOW WIJIM MMUCbMEHHOM (popMe pa3BepHYTHIH M1aH COOCTBEHHOMN JAESITeTbHOCTH;

e COOJIIOMATh HOPMBI IMYOJMMYHOW pEeYM, PETJIaMEeHT B MOHOJIOT€ M JUCKYCCHU B COOTBETCTBUH C
KOMMYHUKATUBHOM 3a/1auei;

e BBICKAa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXKICHHE) M 3alpalivBaTh MHEHHE MMapTHEpPa B paMKax
JHaJIora;

e TPUHUMATH PEIICHUE B XOJI€ JUAJIOTA U COTJIACOBBIBATH €T0 C COOECETHUKOM;

e CO3JaBaTh IIUCbMEHHBIC «KIIMIIMPOBAHHBIE» U OPUTHMHAJIBHBIE TEKCTHl C HCIOJIb30BAHUEM
HEOOXOMMBIX PEUYEBBIX CPEJICTB;

e HCIONB30BaTh BepOalmbHBIC CPelCTBa (CPEACTBA JIOTHUECKON CBS3M) JUIS BBIACIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUJICHUS;

e HCIONB30BaTh HEBEPOATBHBIC CPEICTBA WU HATJISHBIC MAaTEPHUAIIbI, IOATOTOBICHHBIE/OTOOPAHHBIC
0l PYKOBOACTBOM YUYUTEIIS;

e JIeJIaTh OIICHOYHBIM BBIBOJI O JIOCTH)KCHUM I1I€JIM KOMMYHHMKAIIMM HEMOCPEICTBEHHO TOCHE
3aBepIICHHS] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBHIBATH €TO.

e ®dopmHupOBaHWE W PA3BUTHE KOMIIETCHTHOCTH B OOJIACTH WCIIONB30BaHUS HWH(OPMAIMOHHO-



KOMMYHHKAITMOHHBIX TexHonoruii (nanee — UKT). OOy4aromuiicsi CMOKeET:

e IICJICHANPABJICHHO HCKAaThb W MHCIIOJNb30BaTh WHGOPMAIMOHHBIE PECypChl, HEOOXOAUMBIE IS
pelIeHrs yaeOHBIX U MPaKTUIECKUX 3a/1ad ¢ momotibio cpencts UKT;

e BbBIOHpaTh, CTPOUTH U UCIOIB30BAThH a/IEKBATHYI0 MH(GOPMAIIMOHHYIO MOJIENb ISl Iepe/ladyll CBOMX
MBICIIEH CpEJICTBAMH €CTECTBEHHBIX M (JOPMATBHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSMU KOMMYHUKAIUY;

e BBUICTATh HMH(DOPMALMOHHBIA AacleKT 3aJlayd, OINEePUPOBaTh JAHHBIMU, HCIIONB30BaTh MOJIEIb
peLIeHHUs 3a/1a4u;

e HCIONB30BAaTh  KOMIIBIOTEPHBIE  TEXHOJOTMM  (BKJIIOYAas  BBHIOOpD  aJeKBAaTHBIX  3ajaye
WHCTPYMEHTAJIBHBIX MPOTrPAMMHO-ANIAPATHBIX CPEJICTB M CEPBHCOB) IS pPEUICHUS WH(MOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX y4eOHBIX 3a/lay, B TOM YHCJIe: BBIUYMCIICHHUE, HAlMCAaHUE MTUCEeM, COYMHEHUH, JOKIIaI0B,
pedeparos, coznanue npe3eHTanul 1 1p.;

e HCHOJB30BaTh UHPOPMAIUIO C YIETOM ITUUECKUX U IIPABOBBIX HOPM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA MOY JIA
"AJITEBPA" B 7—9 KJTIACCAX

Jnst obecnieueHUs BO3MOXHOCTH YCHEIIHOTO TPOJODKEHUST 00pa3oBaHUS  BBIIIYCKHUK TIOJYYUT
BO3MO>XHOCTb HAYUMThCs B 7—9 Kiaccax:
DJEMEHTHI TEOPUHM MHOXKECTB U MaTEMATHYECKOM JIOTUKH

M OHepI/IpOBaTb INOHATUAMMU: MHOXXCCTBO, XApaKTCPUCTUKHU MHOXKCCTBA, JJICMCHT MHOXKCCTBA,
IMyCTOC MHOXKXECTBO, KOHCYHOC U OECKOHEUHOE MHOXECTBA, MIOAMHOKCCTBO, IPUHAAJIC)KHOCTDb, BKIIFOYCHHUC,
PaBCHCTBO MHOXKCCTB,

M I/1306pa)KaTB MHOKECTBA 1 OTHOIICHUC MHOKECTB C IOMOIIbBIO KPYI'OB On- Jepa,

¢ OompeacidaTh NPUHAMJICIKHOCTD 3JICMEHTA MHOXKCECTBY, O6’L€,Z[I/IH6HI/IIO " IIEPCCCUCHUIO MHOXKCECTB,
¢ 3aJlaBaTb MHOXXCCTBO IMCPCUUCIICHUCM €T0 9JICMCHTOB, CJIOBCCHOI'O OIIMCAHMUA,

* HaxOAIUTb MEPCCCUCHUC, O6’I)€I[I/IHGHI/I€, IMOAMHOKECTBO B HpOCTGfIHIPIX CUTyalusIX;

¢ OmICpupoBaTh IOHATHAMU: OHNPCACICHUC, AKCHOMA, TCEOpPEMa, HAO0KA3aTCIIbLCTBO, BBICKA3bIBAHUC,
HCTUHHOCTh H JIOXKHOCTHb BBICKAa3bIBaHMHS, OTpHULIAHUC BBICKZl?:I:IB&HHfI, ornepanuun Hazg
BBICKA3bIBAHUAMMU: U, UJIH, HE, YCJIIOBHLIC BbICKA3bIBAHU (I/IMHJ'II/IKaLII/II/I);

* INPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEPIKACHUS CBOUX BBICKA3bIBAHUM;
* CTPOWTH BBICKA3bIBAHMS, OTPULIAHUS BBICKA3bIBAHUM.
B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTHUX MIPEAMETOB:

* UCHOJB30BaTh Ipaduyeckoe NpPeJCTaBICHUE MHOXKECTB JJIsl OMNHCAHUSA PpEAlbHBIX IPOIECCOB H
SIBJICHUH MIPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB;

* CTPOMTH LIETIOUYKH YMO3AKJIIOUEHHI Ha OCHOBE UCIIOJIb30BaHUs IIPABUII JIOTUKU;

* UCHOJb30BaTh MHOXKECTBA, ONEpalMd C MHOXXECTBaMHU, HUX TIpaduyeckoe TMpeAcTaBlIeHUE s
OIMCaHUs PEATIBHBIX IPOLIECCOB U SIBJICHUM.

Yucna

*  ONEepUpOBaTh MOHATUSAMH: HATYpaJIbHOE YHCIO, LIEJ0€ YHCIO, OOBIKHOBEHHAs IpoOb, IecATHUYHAs

npoOb, cMeNIaHHas Jpo0Ob, pallioHaIbHOE YHCIIO0, apU(PMETHUECKUN KBaIpaTHBIA KOPEHb;
3neck U ganee:Ha 0a30BOM ypOBHE paclo3HaBaTh KOHKPETHBIE MPUMEPHI OOLINX MOHSITHH MO0 XapaKTePHBIM
IIPU3HAKaM, BBIIIOJHATh JEHCTBUS B COOTBETCTBHM C ONPEICICHUEM U MPOCTEUIIMMH CBOMCTBAMHM  IOHATHUH,
KOHKPETU3UPOBaTh MpuUMepamMH OOIIMe MOHATHUS; Ha YriyOJIEHHOM YpOBHE —

e 3HATh OINpPEACICHUE TMOHATUSA, YMETh IOSACHATH €r0 CMBICI, YMEThb HCIIOJIb30BATh IOHATHE U €r0

CBOMCTBA IIPH MPOBEIECHNUN PACCYKIEHUH, I0KA3aTENbCTB, PEILICHNH 3a/au.

® OIEpUPOBaTh MOHATUSAMHU: MHOKECTBO HATYpPAJIbHBIX YHUCEN, MHOXECTBO ILIEJBIX YHCEI, MHOXECTBO
palMOHAIBHBIX YHCEN, UPPALUOHATIBHOE YHMCIIO0, KBAJPATHBI KOPEHb, MHOKECTBO AECHCTBUTEIbHBIX YHCEII,
reoMeTpHYecKasi HHTEPIPETaLus HATypaIbHBIX, LIEbIX, PAMOHAIBHBIX, IEHCTBUTEIIBHBIX YUCEI;

® TIOHUMATbh U OOBACHATH CMBICH MTO3UIIMOHHOM 3alMCH HATYPAIBbHOTO YHCIIA;

° HCIMOJIb30BAaTh CBOMCTBA YMCEN M NpaBWJIa JECUCTBUU NPU BBHINOJHEHUU BBIYMCICHHM, B TOM YHUCIE C



WCITOJIb30BaHUEM MPUEMOB PAIIMOHAIBHBIX BBIUHUCIICHUH;
° WCIIONb30BaTh MPU3HAKUA JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYUCICHUN U PEIICHUU
HECIIOXKHBIX 3a]1a4;

® BLIIIOJHATH OKPYTJICHHUE PAllMOHAJIBHBEIX YUCEI B COOTBETCTBHUHU C IIPpaBUJIaMH U C 3aHaHHOﬁ TOYHOCTBIO,
® OLCHHMBATh 3HAYCHUC KBAJPATHOI'O KOPH U3 IIOJOKUTCIIBHOI'O LHEJI0I0 4ucia;
® pacClio3HaBaTh pallMOHAJIBHBIC U HPPALIMOHATIBHBIC YHCJia U CPABHUBATH UX;
° MMpEACTABIATE pallMOHAJIBHOC YHUCJIO B BUC HGCHTHHHOﬁ ,Z[pO6I/I;
° YIopAOOYMBATE YKUCJIA, 3AlIMCAHHBIC B BU/IC OOBIKHOBEHHOH U ﬂeCHTHqHOﬁ I[pO6I/I;

. Haxoautb HOJl u HOK umncen u ucnosibp3oBaTh UX NpU PEIICHUH 3a7a4.
B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

e  OLICHUBATh PE3Y/bTATHI BBIYMCICHUN IPU PEIICHUU MPAKTUYECKUX 3a/1a4;

e BBINOJHATH CPABHEHHE YMCEN B PEATTbHBIX CUTYAIUSX;

e  COCTaBJIATH YMCIIOBBIC BHIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTuX
y4€OHBIX TIPEIMETOB;

e MPUMEHSATH NMPaBWIA TPUOTIKEHHBIX BRIYMCICHUHN MTPU PEIICHUH MPAKTUYCCKUX 3a7a9 U 3a/1a4 U3
JIPYTUX y4eOHBIX MMPEIMETOB;

e  BBINOJIHATH CPABHEHHE PE3YJIbTATOB BBIYUCICHUN MTPH PEIICHUN MTPAKTUYECKHUX 3a7a4, B TOM YUCIIE
IIPY BBITIOJTHEHUH MPUOTUKEHHBIX BHIYUCIICHUII;

e COCTaBIIATH U OICHUBATh YUCIIOBBIC BBIPAXKEHHS IMPH PEIICHUU MPAKTUYECKUX 3a]ad U 3a/ad U3
JIPYTUuX Y4eOHBIX IPEIMETOB;

e 3aMKCHIBATh U OKPYIJISTH UYMCIOBBIC 3HAUYCHUSI PEATBHBIX BEIMYMH C HMCIOJB30BAaHUEM PAa3HBIX
CHUCTEM U3MEPEHHSI.

ToxnecTBeHHbIE TPe0Opa3OBaHuUs

o OHepI/IpOBaTB MOHATHUAMU: CTCIICHb C HATYPAJIbHBIM ITOKa3aTCJIEM, CTCIICHL C LEJIbIM OTPULATCIIbHBIM
IIOKa3aTciieM,

® BBITIOJIHATE HECCJIIOXHBIC HpGO6p330BaHI/I${ JUIS BBIYMCIICHHS 3HAUCHUM YHCIOBBIX BBIpa)I(eHHfI,
coJcpKamunx CTCIICHU C HATypaJbHBIM IIOKa3aTCJICM, CTCICHU C NCJIbIM OTPULIATCIbHBIM
IIOKa3aTCJIieM,

® BBIMIOJIHATH MPeoOpa30BaHUs METBIX BBIPAKEHUIN: PACKpbIBaTh CKOOKH, NPUBOAWTH MOAOOHBIE
clTaraeMbIe; BBITIOTHSATE ICHCTBUS
C OJHOWIEHAaMH (CIOKCHWE, BBIYUTAHWE, YMHOXXEHHUE), [EHCTBHUS C MHOTOWICHAMH (CIOXKEHHE,
BbIUMTAaHUE, YMHOKEHUE);

+ WCTOJB30BaTh (OPMYIBI COKPAMIEHHOTO YMHOKEHUS (KBaIpaT CyMMBI, KBaIpaT Pa3HOCTH, Pa3HOCTh
KBaJIPaTOB) JJIsl YIIPOIIEHUS BEIYUCIICHUN 3HAYCHUI BBIPAKEHUI;

- BBINOJIHATH Pa3JIOKEHNE MHOTOWICHOB Ha MHOXKUTENIM OJHUM U3 CIOCOOOB: BBIHECEHHE 3a CKOOKY,
TPYNITAPOBKA, UCIIOJIb30BaHHE (POPMYIT COKPAIEHHOTO YMHOKECHHUS;

+ BBIICJISITH KBAJPAaT CYMMBI U KBa/IpaT Pa3HOCTH OJHOYICHOB;

- pacKJIaJpIBaTh Ha MHOKHTEIIH KBaJPAaTHBINA TPEXUWICH;

- BBINOJIHATH TPEOOpPA30BAHMUS BBIPAKEHH, COJACP)KAIIUX CTEIEHH C IEJIbIM OTPHUIATEIbHBIM
nokazareseM, IepeXOoUTh OT 3allFCH B BUJIE CTETICHH C IIEJIBIM OTPUIIATEIIFHBIM TIOKa3aTeleM K 3allicH B
BHJIC IpOOH;

- BBIMIOJIHATH HECIOXKHBIE MPeoOpa3oBaHus APOOHO-TMHEHHBIX BBIPAKEHUH ©  BBIpAXEHUH C
KBaJpaTHBIMH KOPHSIMH, a TaKXe COKpallleHHe aApoOeil, mpuBeaeHue anredpanyeckux Ipodei kK odumemy
3HAMEHATEIN0, CJIOKCHHE, YMHOXEHUE, JIeJICHuE alreOpandyeckux ApoOei, BO3BEACHHE alreOpanveckoit
IpoOy B HATYPAIBHYIO U TENTYI0 OTPHUIIATEIbHYIO CTCIICHH,

« BBIMIOJTHATH IPEOOPA30BAHUS BBIPAKCHH, COIEPIKALTUX KBAAPATHBIC KOPHU;



- BBIACINATH KBaJpaT CyMMbI WJIM KBaJpaT Pa3HOCTH JIBy4YJI€HA B BHIPAKEHUAX, COACPKAILIUX
KBaJIpaTHbIE KOPHU;

- BBINIOJIHATH IPE0Opa30BaHUs BEIPAKEHUI, COJIEPIKAIIIIX MOIYJIb.
B noBcenHeBHOM XU3HU U MIPU U3YyYEHUU APYTUX MPEAMETOB:

- TIOHHMMAaTh CMBICII 3aIIMCH YHUCJIa B CTAHIaPTHOM BUJIE;

- OIEepHpPOBATh Ha 0A30BOM YPOBHE MOHATHEM «CTaHIAPTHAS 3aIHCh YHCIaY;

» BBINIOJIHATH IPE0OPA30BaHUs U IEUCTBUSA C YUCIAMHU, 3alIMCAHHBIMU B CTAaHAAPTHOM BH/JIE;

- BBIMIOJIHATH IPE0Opa30BaHUs ANreOpandecKiX BBIPAXKEHUN IMPH PEIICHUH 3a/1ad IPYTHX y4eOHBIX
IIPEIMETOB.

VYpaBHEHHs U HEPABEHCTBA

- OnepupoBaTh NOHATUSAMU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, YPABHEHME, YHMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, KOPEHb YPABHEHMUs, pELICHUE YPABHEHM S, PELICHUE HEPABEHCTBA, PABHOCUIIbHBIC
ypaBHEHUs, 00J1acTh ONPE/EIICHUs] YpaBHEHUS (HEPaBEHCTBA, CUCTEMbI YPaBHEHHI UJIM HEPABEHCTB);

* TIIPOBEPATH CIIPABEIIMBOCTh YUCIIOBBIX PABEHCTB U HEPABEHCTB;

- pelaTh JMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAAIIMUECS K JIMHEHHBIM;

° peuaTh JIMHEHHbIC YPABHEHUS U YPABHEHUS, CBOSIIUECS K JIMHEHHBIM, C TTIOMOIIBIO
TOXIECTBEHHBIX NMPEOOPA30OBAHMIA;

®  [POBEPATH, ABJISACTCS JIU JAaHHOE YUCIIO PEUICHHUEM YpaBHEHUS (HEPABEHCTBA);

e pemiaTh KBaJIpaTHBIC YpaBHEHUS 110 (hOpMYyJie KOPHEH KBaIpaTHOTO YPAaBHEHHS;

° peniaTh KBaJipaTHbIC YPaBHEHUS W YPABHEHHS, CBOJISAIIMECS K KBAaJIPATHBIM, C IOMOIIbIO

TOXIECTBEHHBIX NMPEOOPA30OBAHMIA;

® peniaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHH, HEPABEHCTB;

° M300pakaTh pelICHUsI HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSIMOIA;

e pemiaTth APOOHO-TMHEHHBIC YPAaBHEHUS,

e pemniaTth NpOCTEHIINE UPPALMOHATIbHBIE YPABHEHUS BU/IA

=3, = W :

e peliaTh ypaBHEHHUS BUAA X' = @;

° peliaTh ypaBHEHHUsI CIOCOOOM pa3NioKEHUs Ha MHOXKUTEIH U CITIOCOOOM 3aMEeHBI TePEMEHHOM;

° WCIIOJIh30BaTh METO MHTEPBAJIOB VISl PEIICHUS LETbIX U APOOHO-pAllMOHATBHBIX HEPABEHCTB;

e  pelaTh JUHEHHbIE YPaBHEHUS U HEPABEHCTBA C IMapaMeTpamMu;

e periaTh HECIIOKHBIE KBaJpaTHbIC YPABHEHUS C TTaPaMETPOM;

e pemaTh HECJIOXKHBIE CUCTEMBI TUHEHHBIX YPaBHEHUH C TIapa

® METpaMu;

® periaTh HECIOKHBIC YPAaBHEHHUS B IIEJIBIX YHCTIaX.

B noBcenHeBHOIM KU3HU U IPU U3YYEHUU APYTHX MPEIMETOB:

® COCTaBSITh W pElIaTh JIMHEWHBbIE YpAaBHEHUSI W KBAApPATHbIE ypaBHEHWS, YpPaBHEHHs, K HUM
CBOJSIIIIMECS, CHUCTEMBl JIMHEWHBIX ypaBHECHMM, HEPABEHCTB MPHU DPEIICHUH 33734 U3 JIPYTUX YIEOHBIX
MPEMETOB;

® BBINIOJHATH OICHKY TPABAONOAOOUS pe3yldbTaTOB, TOJYyYaeMbIX TIPH pEHICHUH JUHEHHBIX U
KBQJPAaTHBIX YPaBHEHUN WM CHUCTEM JIMHCHHBIX YPaBHEHWM W HEPABEHCTB MPU PEIICHUH 33/ad JIPYTUX
y4eOHBIX TPEIMETOB;

e BBHIOMpaTh COOTBETCTBYIOIIME YpPAaBHECHHS, HEPABEHCTBA WM HMX CHCTEMBI JUIsI COCTaBJICHUSA
MaTeMaTU4YECKON MOJENH 3aJlaH- HOW peallbHOWM CUTYAIlMU WUJIU MPUKJIAIHON 3a1a4u;

® yMETh MHTEPIPETUPOBATh MOJYUYEHHBIH MpPU PEIICHUU YPAaBHEHMs, HEPABEHCTBA WM CHUCTEMBbI
pe3yJIbTaT B KOHTEKCTE 33JJaHHOM peaIbHOM CUTYAIlMU WUJIW MPUKIIAIHON 3a0a4H.



OyHKIUU

e OnepupoBaTh MOHATHAMHU: (YHKIMOHANbHAs 3aBUCUMOCTb, (DYHKIMS, rpaduk (GYHKLIUHU, CIOCOObI
3aJaHus (YHKIUHM, apryMEHT M 3HaueHue (QYHKIWHU, OOJIACTh ONpPEACNCHHs M MHOXKECTBO 3HAYCHHUH
byHKuMyM, HyIM QYHKIHHA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTD
byHKIINY,

+ HaxOJMTb 3HAYe€HUE (PYHKIUH 10 3aJaHHOMY 3HAUEHUIO apI'yMEHTa;

- HaxOJMThb 3HAYEHHUE apryMEHTa 110 3alaHHOMY 3HaYE€HHUIO (DYHKIIMU B HECTIOKHBIX CUTYalMsX;

+ ONpEACTATHh IOJIOKEHHE TOYKH MO €€ KOOpIMHATaM, KOOPJAMHATHI TOYKHA MO €€ IOJIOKEHUIO Ha
KOOPAMHATHOW IUIOCKOCTH;

+ 110 rpauKy HaXOAUTh 00JIACTh ONPEIENICHHsI, MHOXKECTBO 3HAUYCHUM, HYIH (QYHKIUH, POMEXYTKU
3HAKOIIOCTOSIHCTBA, INPOMEXYTKH BO3pacTaHUsl M YyObIBaHMs, HauOoJiblllee M HaUMEHbLIEe 3HAuYEHUs
byHKIINY;

- CTpoUTh rpaduk TUHEHHON HYHKIUY;

- TIPOBEPSITH, SIBISCTCS JIM NaHHBIN rpaduk rpagukom 3amaHHON QYHKIMH (JTMHEHHOW, KBaIPaTUIHOM,
00paTHOM POMOPIIMOHATILHOCTH );

+ OIpeAeATh NPUOIMKEHHbIE 3HAYeHNsI KOOPAMHAT TOUYKH IepecedeHns rpaduKoB QyHKIIMIA;

+ CTPOUTH I'padMKu JUHEHHOU, KBaJIpaTUYHON (yHKIMHA, 0OpaTHOM HMPOMOPLUOHATIBHOCTH, (YHKIHUIL
BUJIA

J,’:G—}—ﬁ‘ }’:\E, '[-‘:i/',;.‘y':

- Ha MpUMepe KBaJApaTHYHOW (PyHKIMH, HCHONB30BaTh npeodpasoBanus rpaduka dynkiwn y = f (X)
it noctpoerns rpadpuka Gynkmun y = af (kx +b) + ¢;
* COCTaBJIATb YPaBHCHHUC HpﬂMOfI 110 3a/TaHHBIM YCJIOBUAM: HpOXO}IHHICf/i 4Uepe3 ABC TOYKU C 3aJaHHBIMU

X

.

KOOPJMHATAMM, TPOXOAAIIEH Yepe3 JaHHYI0 TOUKY M NapaJlIeIbHON TaHHOM NIPSMOi;

+ HCCIJIEN0BaTh PYHKIUIO 10 €€ rpaduky;

- HAXOJWUTb MHOXECTBO 3HAYCHWM, HYJIM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHU
KBaJpaTHYHON (QyHKIIMH;

- OIepupoBaTh Ha 0A30BOM YpOBHE MOHITHSIMH: MOCIEI0BAaTEIbHOCTh, apudmMeTnyeckas mporpeccus,
reoMeTpHuuecKas mporpeccus;

- pemaTh NPOCThIE 33/1a4H HA MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJIy4YeH HEMOCPEICTBEHHBIM
nosic4€ToM 0e3 npuMeHeHus: GopMy;

- pemiathb 3a/1a4 Ha apUPMETUUECKYIO0 U T€OMETPUUECKYIO ITPOTPECCHUIO.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHHUH JIPYTHX IPEIMETOB:

- HCIONb30BaTh TpaUKHU peabHbIX IPOIECCOB W 3aBUCHUMOCTEH JJIsl OIpeneseHHs] UX CBOWCTB
(HauOonplIe U HaVMEHBbIIIHE 3HAYEHMs, NPOMEKYTKHM BO3pacTaHMsi M YyObIBaHMS, O00JIaCTU
MOJIOKUTEIBHBIX U OTPHUIATEIbHBIX 3HAUYEHUH M T.I1.);

* HCIOJIb30BaTh CBOWCTBA NUHEWHON QyHKIMU U €€ TpaduK MpH peleHuH 3a7ad U3 IPYrux yueOHbIX
PEIMETOB;

® JITIOCTPUPOBAThH C OMOIIBIO Ipaduka peasbHy0 3aBUCUMOCTb MJIH MPOLECC IO UX XaPaKTEPUCTUKAM;
® JCIIOJIb30BaTh CBOMCTBA U TpadUK KBaJApaTUIHON (PYHKIIMH TP PEILICHUU 3a7a4 U3 IPYTUX YUeOHBIX

MPEIMETOB.

TekcToBbIC 3a7aUn

e PemaTth HECIOXKHbIE CIOKETHBIC 337]a4d Pa3HBIX TUIIOB HA BCEe apr(PMeTHUYECKUe ICHCTBHS;
e peuaTh IPOCTHIE U CI0KHBIC 33/1a4U PA3HBIX TUIIOB, @ TAKXKE 3a1a4M IOBBIIIEHHON TPYAHOCTH;

® CTPOUTH MOJIEJIb YCIOBHS 3a7auu (B BUJIE TaOJUIIbI, CXEMBI, PUCYHKA), B KOTOPOH JaHbl 3HAYEHUS ABYX
U3 TpEX B3aMMOCBS3AHHBIX BEJMYMH, C ILIEJIbI0 MOMCKA PELICHUs 3aJauyM; UCIOJIb30BaTh pPa3HbIE KpaTKUE
3aIUCHU KaK MOJIETIN TEKCTOB CJIOXKHBIX 3a/1a4 JUIsl IOCTPOCHUS TOUCKOBOM CXEMBI M pELIEHUs 3a/1a4;



® pa3nMuaTh MOJIENh TEKCTa U MOJETh PEUICHUsS 3aJadd, KOHCTPYHPOBATh K OJIHON MOJENU pelIeHUs
HECJIOKHOH 3a71a4u pa3HbIe MOJICIH TEKCTa 3a/a4H;
® OCYHIECTBIISATH CIOCOO IMOMCKA PEIIeHUs 33/Jayd, B KOTOPOM DPAacCYXJIEHHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WM OT TPEOOBaHUS K YCIIOBUIO; 3HATh U MPUMEHATh 00a crocoba Moucka penieHus 3anad (OT
TpeOOBaHUS K YCIIOBHIO M OT YCIOBUS K TPEOOBaHUIO);
® pelaTh HECIOXKHBIE JIOTMYECKHE 3aJa4d METOJIOM pacCYKICHH, MOJEIMPOBATH PACCYKACHUS IPH
MIOWCKE PEHICHHUS 331a4 ¢ TOMOIILBIO Tpad-CXEMBI;
® pemaTh JIOTHYECKUE 33/1a41 Pa3HbIMH CIIOCO0aMHM, B TOM YHMCIIE C ABYMS OJIOKaMH U C TpeMs OJIOKaMH
MAaHHBIX C IIOMOIIBIO TaOIHII;
® COCTaBIIATH IUIAH PELICHUS 3aJ]a4l; BBIACIATH ATAlbl PEHICHUS 3314 U COJIep KaHUEe KaXKIO0ro JTara;
® yMETh BHIOMPATh ONTUMATBHBIA METOJ PEIICHHS 33]]a4d U OCO3HABAaTh BHIOOP METO/A, pacCCMaTPUBATh
pa3IUYHBIE METO/IbI, HAXOIUTh PAa3HBIC PEIICHHS 3a/1a4H, €CIIH BO3MOXKHO;
® AHAIM3UPOBATH 3aTPYAHCHHUSI IPU PEIICHUH 3a/1a4;
® BLITNONHATH pa3lIMyHbIe MPeoOpa3oBaHusl MPEIIOKEHHON 3a7auu, KOHCTPYMPOBATh HOBBIE 3aJaud U3
JAaHHOM, B TOM YHCIIe OOpaTHBIE;
® UHTEPNPETHPOBATh BBIYMCIUTEIBHBIC DPE3YJIbTAaThl B 3a/aye, HCCIEOBATh IIOJYyYEHHOE pEeIIeHue
3a/1a4i;
® AHAIM3UPOBATH BCEBO3MOXKHBIC CUTYallMH B3aMMHOTO PACIIOJIOKCHHSI IBYX OOBEKTOB M M3MCHECHHE UX
XapaKTepUCTUK TPU COBMECTHOM JIBIXKEHUHU (CKOPOCTh, BPEMs, PACCTOSHUE) MpPH pPEIICHWU 3ajad Ha
JBUKCHHE IBYX OOBEKTOB KaK B OJTHOM HAIPABICHHUH, TAK U B IPOTHUBOITOJIOKHBIX HAIIPABJICHUSX;
® 3HATH pAa3IMYUE CKOPOCTEH OOBCKTa B CTOSYCH BOJE, MPOTHB TEUCHUS H 10 TEYCHHIO PEKU;
HCCJIEJIOBATh BCEBO3MOXKHbBIE CUTYAIIMH IIPU PEUICHUH 3a]1a4 Ha JBUKEHHE MO PEeKe, pacCMaTpUBaTh pa3HbIe
CUCTEMBI OTCUETA,
- pemiaTh 3a7a4d Ha HAXOXJICHUE YacTH YHMCIia M YKCla [0 €ro YacTH, pellaTh pa3HooOpa3HbIe 3a1aun
«HA YaCTH»;
- pemiatb 1 0OOCHOBBIBAThH CBOE peIIeHHE 3a1a4 (BbIACIATh MAaTEMAaTUUECKYI0 OCHOBY) Ha HaX0XKJIEHUE
YacTH YKCJIa ¥ YKCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMBICTIa Ipo0u;
- HAXOJUTh TPOIEHT OT YHCIA, YUCIO MO €ro MPOIEHTY, MPOILIEHTHOE OTHOIICHHE IBYX YHCET,
MPOLIEHTHOE CHUYKEHHE WJIH MTPOLIEHTHOE MOBBIIIIEHUE BETUYHHBI;
- pemiath 3a/1a4u Ha MPOIEHTHI, B TOM YHUCJIE CIOKHBIE MPOIIEHTHI C 000CHOBAHUEM, HCIIONB3YsI pa3HbIE
CIIOCOOBI;
- pemiath, OCO3HABATh U OOBSICHITH MICHTHYHOCTD 33J]a4 Pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKH,
Ha JIBIDKEHUE), CBS3BIBAIONIUX TPH BEIUYHHBI, BBIACIATH STH BEIMYUHBI M OTHOIIICHUS MEXTy HUMU,
MIPUMEHSITh UX TPU PEIICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33/1a4H YKAa3aHHBIX THIIOB;
« BJIAJICTh OCHOBHBIMU METOJIAMU PEIICHHMS 3a/1a4 Ha CMECH, CIUIABbI, KOHIICHTPAIIHH;
. pemath 3aJa4u 0 KOMOMHATOPUKE U TEOPUH BEPOSTHOCTEH HAa OCHOBE MCIOJIH30BAHUS M3YUEHHBIX
METO/IOB 1 0OOCHOBBIBATH PEIICHHUE;
- pemaTh HeCIOXHBIC 3aJ]a4H 110 MATEeMaTHIECKOW CTATUCTHKE;
- OBJIQJICBaTh OCHOBHBIMH METOJIAMH PEIICHUS CIOXKETHBIX 3ajad: apu(PMETHUSCKUHN, areOpandecKuid,
nepebop BapuaHTOB,
reOMETPHUYCSCKUHN, TpaUICCKHM, TPUMEHITh HX B HOBBIX 110 CPAaBHEHUIO C H3yYECHHBIMH CUTYAIUSX.
B moBceTHEBHOM KH3HU U NTPU H3YYCHUH JIPYTHX MTPEIMETOB:
- BBIJBUTATh THIOTE3bI O BO3MOXKHBIX MPECIbHBIX 3HAYCHHUSIX MCKOMBIX BEIMYHMH B 3ajade (JenaTh
MPUKUJIKY);
- BBIIENATH MPU PEILICHUU 3a]1a4 XapaKTEPUCTUKHU pacCMaTpUBAaEMOil B 3aJlaye CUTYyalllH, OTJIMYHBIE OT
peasbHBIX (T€, OT KOTOPBIX abCTpParupoBaliuCh), KOHCTPYHPOBATh HOBBIE CHUTYallUd C YYETOM ATHX
XapaKTepUCTHK, B YACTHOCTH, MPU PELICHUH 331a4 Ha KOHLIEHTPALUK YYUTHIBATh IIJIOTHOCTH BEIIECTBA;



- pemaTb U KOHCTPYUPOBaTh 3a/laid Ha OCHOBE PACCMOTPEHMs pEallbHBbIX CUTYalMi, B KOTOPBHIX HE
TpeOyeTCsl TOUHBIN BBIYMCIUTEIbHBIN pe3yIbTar.
CraTucThKa ¥ TEOpUs BEPOSITHOCTEN
- MMeTh npencTaBieHNe O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTU CITyYaitHOTO COOBITHS,
KOMOWHATOPHBIX 337a4ax;
- pelaTh NpocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M MIPSIMOTO M OpraHW30BaHHOIO epedopa;
+ IIPEJICTABIIATH JaHHBIE B BUJIE Ta0JIUL, TMarpaMm, rpadukos;
* YUTaTh MHPOPMALUIO, IPEJICTABICHHYIO B BU/I€ TaOIHIIbI, JUarpaMMbl, rpaduka;
e u3BJIeKaTh HHPOPMALKIO, IPEACTABIECHHYIO B TaOJIUIax, Ha AUarpaMMmax, rpadukax;
® OIpeeNATh OCHOBHBIE CTATHCTUYECKNE XapPAKTEPUCTUKN YHUCIOBBIX HAOOPOB;
® OLIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CITy4asiX;
® UMETb IPE/CTABICHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SBJICHUSX;
® ONEpPUPOBATH MOHATUAMM: CTOJOYATBIE W KpPYroBble JMAarpaMMbl, TaOJIMIBI JAaHHBIX, CpeaHee
apudmeTnueckoe, MeIuaHa,
HauOoJbIllee U HAaUMEHbIIee 3HaU€HUs1 BBIOOPKH, pa3Max BBIOOPKHU, TUCHEPCUS U CTAHAAPTHOE OTKIOHEHUE,
CIy4daiiHasi U3MEHUYHUBOCTD;
® COCTaBJISATH TAOJIULBI, CTPOUTH AUArpaMMbl U IpaMKU Ha OCHOBE JaHHBIX;
® OIEpPHUPOBATH MOHATHIMHU: (PAKTOPHAI YMCIIA, TIEPECTAHOBKH U COYETAaHUs, TpeyroabHUK Ilackans;
® IPUMEHSTH IPABUIIO IPOU3BEAECHUS NP PEIIEHNH KOMOUHATOPHBIX 3a/ay;
® ONEpUPOBATH MOHITUSIMU: CIyUYaiHBIN OIBIT, Cy4ailHbIA BEIOOP, UCIIBITAHUE, 3JIEMEHTAPHOE
cilyyaiiHoe coObITHE (MCXO0[), KIIACCHYECKOE ONPEIeNICHHE BEPOSTHOCTH CIIy4aifHOTO COOBITHS, ONepaluu
HaJl CJIy4alfHBIMU COOBITUSIMU;
® [Ipe/ICTaBIATh MHPOPMAIIHIO C TIOMOIIBIO0 KpyroB Jiiepa;
e pelaTh 3a7a4ul Ha BBIYUCIIEHUE BEPOSTHOCTHU C TIOJCUYETOM KOJMYECTBA BAPUAHTOB C TIOMOIIbIO
KOMOWHATOPUKH.
B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:
® OIICHMBATh KOJMYECTBO BO3MOXKHBIX BApHAHTOB METOJIOM Iepedopa;
® UMETh MPEJCTABIEHUE O PO MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;
® CpaBHMBaTb OCHOBHBIE CTaTHCTUYECKHME XapaKTEPUCTHUKH, IIOJIyY€HHbIE B MpOIECCE pEIIEeHUs
IIPUKIIATHON 3a/1a4M, U3YYECHHs] PEAIBHOTO SIBICHHUS;
® OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SABJICHUN B HECTIOXKHBIX CUTYalUsX;
® U3BJEKaTh, MHTEPIPETUPOBATh U MPEOOPa30OBbIBATE MH(POPMAIUIO, MPEJICTABICHHYIO B TaOIUIax, Ha
quarpammax, rpadukax, OTpa)kKarol[yto CBOMCTBA U XapaKTEPUCTUKH PEasIbHBIX MTPOLIECCOB U SBIICHUI;
® OMpeJeNaTh CTATUCTHUYECKHWE XapaKTEPUCTUKH BBIOOPOK MO Tabiuiam, audarpamMmam, rpadukam,
BBITNOJIHATH CPABHEHUE B 3aBUCUMOCTH OT LIEJIM PEIICHUS 33/1auH;
® OILIEHUBATh BEPOSTHOCTh PEATbHBIX COOBITUI U SBICHUM.
HcTopus MaTeMaTuku
- OnuchIBaTh OTJENbHBIE BBIJAIONINECS PE3YJIbTAThl, MOJYyYEHHbIE B XOJ€ Pa3BUTHS MAaTEMaTUKHU Kak
HayKH;
+ 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B CBSA3U C OTEUYECTBEHHON U BCEMUPHOU
HUCTOPHUEH;
- TIOHHUMAaTh POJIb MaTEMATHKHU B pa3BUTHH Poccuy;
- XapaKkTepHU30BaTh BKIAJ BBIAAIOIIUXCA MAaTEMAaTUKOB B pPa3BUTHE MaTEMAaTUKM U HHBIX HAy4YHBIX
obuacreil.

MeToabl MaTEMaTUKU



- BriOuparh nmoaxoaauuii U3y4eHHbIH METO AJIsl PEICHUHN U3yYEHHBIX TUIIOB MAaTEMAaTUYECKUX 3a/1a4;

- MPUBOAMTH MPUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B OKpYXKaloIIei NeiCTBUTEbHOCTH U
MIPOU3BEICHUAX UCKYCCTBA;

* UCIOJIb3Yys U3yUYEHHbBIE METO/Ibl, TPOBOJIUTH JOKA3aTEIbCTBO, BHIMOIHATH OIPOBEPIKEHUE;

- BBIOMPATh U3YUYECHHBbIE METOAbI M MX KOMOMHALIMY JJISl PEIICHUS] MATeMaTUYECKUX 3a/1a4;

+ HUCIOJIb30BaTh MaTEMaTHYECKUE 3HAHUS JUIsI OINUCAaHUS 3aKOHOMEPHOCTEH B  OKpYKaromiei
JIEUCTBUTEIILHOCTU U MPOU3BEACHUSIX UCKYCCTBA;

- MPUMEHSATH IPOCTeHIIne MPOrpaMMHbBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI MPU

PEHICHUN MaTEMAaTHYCCKUX 3aa4.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA MOAYJIA "I'EOMETPUA" B 7-9 KTIACCAX

Harasignast reomerpust
Buinycknuk nayuumcea:

/) pacrio3HaBaTh Ha YepTeXaX, PUCYHKAaX, MOJCISAX U B OKPYKAIOIEM MHUPE IUIOCKHE W IMPOCTPAHCTBEHHBIC
reoOMEeTpUYEcKue (PUrypsbr;

J) pacno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO MapauleNienunesia, MPaBUiIbHOW MUPAMHIBL, IIHIMHIPA U
KOHYCa;

J) ompenenare TO JMHEHHBIM pa3MepaM pa3BEPTKU (UTYPHl JHHEWHBIE pa3Mepbl caMoOd (QHUTYypHl U
Ha000pOoT;

4) BBIYUCIATH O0BEM MPSIMOYTOJILHOTO NapaJljieNenuIea.
Boinycknuk nonyuum 603mM04CHOCIb HAYYUMbCA:

BBIUUCIIATH OOBEMBI MPOCTPAHCTBEHHBIX T'E€OMETPHYECKHX (UTYp, COCTABICHHBIX W3 MPSIMOYTOJbHBIX

rapajulelIeIUIEI0B;
yriyOuTh U Pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUIECKHIX (PUTYpaX;
IIPUMEHATH IIOHATHE pa3BEPTKHU 1A BBIIIOJIHECHUS [IPAKTU YECKUX pacy€Tos.

I'eomerpuyeckue purypni
Buinycknux nayuumcesa:

1) TIOJIb30BAThCS A3BIKOM TE€OMETPUM Ul ONUCAHUS IMPEIMETOB OKPYXKAIOIIEr0o MHpa M UX B3aUMHOIO
PacroI0KEeHHUS;

2) pacno3HaBaTh M H300pa)xkaTh Ha YepTekKax U PUCYHKAX reoMeTpuuyeckue GUrypsl 1 ux KOHQUTyparmu;

3) HaXOAWTb 3HAYEHUS JUIMH JUHEHHBIX 3JIEMEHTOB (PUIYyp U UX OTHOILIEHUS, TPadyCHYI0 Mepy yrioB oT 0 10
180°, mpuMeHsst ompejaesneHus, CBOMCTBA M NPU3HAKU (QUIYp W HUX DIIEMEHTOB, OTHOLIEHUS QUTYp
(paBeHCTBO, 110/1001E, CHMMETPHUH, IIOBOPOT, MapauIeIbHbIN TEPEHOC);

4) omepupoBaTh Ha 0A30BOM YPOBHE MOHATHSIMU F'€OMETPUUYECKUX UTYP;

5) omnepupoBaTh C HAyaJbHBIMU IOHSATUSMHU TPUTOHOMETPUU U BBIOJHATH SJIEMEHTApHBIE OINEpalluy HaJl
(GYHKIUSIMHU YTIIOB;

6) pelaTh 33/1a4d Ha JI0Ka3aTeIbCTBO, ONUPAsACh Ha M3YYEHHbIE CBOMCTBA (DUTYp W OTHOIICHUN MEXIY
HUMH U IPUMEHSS U3YYEHHBIE METO/IbI I0KA3aTEIbCTB;

7) pelliaTh HEeCJOXKHbIE 3371a4M Ha MOCTPOECHHUE, IPUMEHSSI OCHOBHbBIE aJITOPUTMBI OCTPOECHUS C MOMOIIBIO
UPKYIS U JTNHEHKH,

§ pelath IJaHUMETPUYECKHE 3aJaud Ha HAXOXKICHHE T€OMETPUYECKHX BEJIMYMH MO o0pa3laM MIn
QJIrOpUTMaM, pelaTh MPOCTENIINE INIAHUMETPUYECKUE 3a/1a41 B IPOCTPAHCTBE.

9) u3BIEKaTh HHPOPMAIUIO O TEOMETPUUECKUX PUTYpPaAX, IPEACTABICHHYIO Ha YepTexkax B SBHOM BUJIE;

10) TPUMEHSTD JUIS peIleHus 3a]jau reoMeTpruueckre (hakThl, €CIM YCIOBHS UX MPUMEHEHHs 33aHbl B IBHOU
dopme;

Boinycknuk noayuum 603mM0MCHOCMb HAYUUMbCA:

1) oBIageTh METOJAaMHU pEIICHHs 3a7ad Ha BBIYMCICHHUS M JO0Ka3aTelIbCTBA: METOJAOM OT IPOTHUBHOIO,
METOOM MOA0OUS, METOI0M Iepedopa BApHaHTOB U METOAOM T'€OMETPUUYECKUX MECT TOYEK;

12) TpHOOpPECTH OMBIT MPUMEHEHHSI aIreOpanyeckoro U TPUrOHOMETPUYECKOro anmnapara U ujel JABIKEHUs
IIPU pELICHUN T€OMETPUUYECKUX 3a/1aY;

13) OBIaJETh TPAJUIMOHHOM CXeMOW pelIeHHs 3a/lad Ha MOCTPOEHHE C MOMOIIBIO LUPKYIS U JUHEHKH:
aHaJIn3, IOCTPOECHUE, JOKA3aTEIbCTBO U UCCIIEJOBAHMUE;

14) HaydMTbCs pellaTh 33Jja4l Ha TIOCTPOEHUE METOJOM IT'€OMETPUUYECKOTO MECTA TOUEK U METOJIOM MOA00MUS;

15) mpuoOpecTH ONBIT HCCIEIOBaHUSA CBOWCTB IUIAHUMETPUYECKHX (QHUTYyp € TOMOIIBI0 KOMITBIOTEPHBIX



porpaMmM;

16) TpuOOPECTH ONBIT BHIIOJHEHHS MPOEKTOB 10 TeMaM: «I'eoMeTpuueckue nmpeodpa3oBaHus Ha MIIOCKOCTH,
«ITocTpoenue oTpe3koB no Gopmyey;

17) HAy4YMTbCS HUCIIOJIb30BATh CBOMCTBA F€OMETPUUECKUX (PUTYp ISl pEelICHUS TUIIOBBIX 3a/1a4, BOSHUKAIOIINX
B CUTYallUsX [IOBCEIHEBHOM KU3HHU, 3a]]a4 IPAKTUUECKOIO COJIEPIKAHUS.

OTtHoweHnst
Buvinycknuk nayuumeces:
1) omepupoBarh Ha 0a30BOM YpOBHE MOHSATHSIMHU: pPABEHCTBO (UTYp, paBHbIE (UTYPHI, PaBEHCTBO
TPEYroJbHUKOB, TapaUICNBHOCTh TPSAMBIX, MEPHCHIUKYIIPHOCT TPSAMBIX, YIJIBI MEXAy HpPSIMBIMH,
NEePIECHANKYIISP, HAKJIOHHAS, TPOCKITHSL.
BoinyckHUK nosiyuum 603moiCHOCHb HAYYUMbCA:
2) UCIOJIb30BaTh OTHOIICHUS JJIsl PEILICHUs IIPOCTEHIINX 3a/1a4, BOSHUKAIOIINX B PEAbHOM JKU3HH.
I'eomeTpHyecKHe MOCTPOEHHS
Buinycknuk nayuumces:
1) n300pakaTh THITOBBIE TUIOCKHE QHUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKHU H C IIOMOILBI0 HHCTPYMEHTOB.
BuinycKHUK nosiyuum 603MOMCHOCb HAYUUMbCA:
2) BBINIOJIHATH MPOCTEHININE TOCTPOCHUS HA MECTHOCTH, HEOOXOANMBIE B PEaTbHON )KU3HHU.

I'eomeTpuueckue npeodpazoBaHus
Buinycknux nayuumcesa:
1) ctpouth GuUrypy, CHMMETPHUYHYIO JaHHON (UTYpe OTHOCUTEIIBHO OCH U TOYKH.
Bueinycknuk nonyuum 603mMoHcHOCI b HAYYUMBCA:
2) pacrio3HaBaTh JBIKCHUE OOBEKTOB B OKPYKAIOIIEM MHPE; CHMMETPUYHBIC GUTYPHI B OKPYKAFOIIEM MHUPE.

H3mepenne reoMmeTpu4ecKuX BeJTHYNH
Buinycknuk nayuumcea:

1) HCIIOJIB30BAaTh CBOWCTBA M3MEPEHUsS [UIMH, IUIOAAECH M YIVIOB NpPHU PELICHUHM 3a1a4 Ha HaxO0XIEHUE
JUTUHBI OTpe3Ka, JJIMHBI OKPYKHOCTH, IJIMHBI AYT'H OKPYKHOCTHU, TPaJAyCHON MephI yIia;

2) BBIYMCIATH JUIMHBI JMHEHHBIX 3JIEMEHTOB (UI'Yp M MX YIJIbl, UCTONIB3YsSI (DOPMYIbI JUIMHBI OKPY)KHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, GOpMYJIbI TUTOIIaAeH Guryp;

3) BBIUMCIATH IUIOLIAJM TPEYrOJIbHUKOB, IPSIMOYTOJBHUKOB, IApaJIEIOrPaMMOB, Tpamlelui, KpyroB H
CEKTOpOB;

4) BBIYUCIIATH AJIUHY OKPYXHOCTH, JJIMHY TYTU OKPY’KHOCTH;

5) pewmarh 3aJadyd Ha JOKa3aTeNbCTBO C HCMOJIb30BaHMEM (OPMYN JUIMHBI OKPY)KHOCTH W JJIMHBI JIyTH
OKPY’KHOCTH, (opMyJI Iutomaiei ¢puryp;

6) pelarh MPaKTUYECKHE 33a/1a4yM, CBA3aHHBIE C HAXOXKJIEHHUEM TI'€OMETPHUUYECKUX BEJIUYMH (MCIOJNB3Ysl MpHU
HEOOXOMMOCTH CHPAaBOYHHUKH U TEXHUYECKHUE CPENICTBA);

7) BBINOJHATH U3MEPEHHE JJINH, PACCTOSHUM, BEIMYUH YIJIOB, C TOMOIIbIO MHCTPYMEHTOB AJII U3MEPEHUN
JUIMH U YIJIOB;

8) HpUMEHATh (OpMyNbl TMepuMeTpa, IUIOMAaW U 0o0beMa, IUIOUaAd MOBEPXHOCTH OTHEJbHBIX
MHOT'OTPaHHHUKOB IPU BBIUMCIIEHUAX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHY;

9) mpumensTh Teopemy [ludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOUICHHS IJi BBIYUCIICHUS [UIMH,
pacCTOsIHUH, TUIOIAACH B IIPOCTEUIINX CIIydasX.

Buvinycknuk nonyuum 603mMo0HcHOCHb HAYYUMbCA:
10) BblUMCHATH MJOMIAAM  (QUTYp, COCTABIEHHBIX W3 JABYX WIW Ooyiee NPSIMOYTOJbHUKOB,
IapajuIeJIOTPaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpPa;
11)  BBIYMCIATH  IUIOIIAAM  MHOTOYTOJIBHUKOB,  HCIOJIb3ys  OTHOIIEHUS  pPaBHOBEJIHMKOCTH U
PaBHOCOCTABJIEHHOCTH;
12) npuobpecTu onbIT MIPUMEHEHHSI AIreOpandeckoro ¥ TPUroHOMETPUYECKOTO anmnapara U UJei ABHKEHHs
IIPY pEIICHUH 3a7a4 Ha BBIUYMCIEHUE MIJI0IA el MHOTOYTIOJIbHUKOB.
13) BBIYHCIATH PACCTOSHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYalUsX, IUIOMIAAM B MPOCTEHIINX CIIydasXx,
IPUMEHATH (POPMYJIBI B IPOCTENUIINX CUTYallUsIX B IOBCEAHEBHOM XKHU3HMU.

Koopaunatsi



Buinycknuk nayuumcea:
BBIYHCIIATH JJIMHY OTpPE3Ka 110 KOOPAMHATAM €T0 KOHIIOB; BEIYUCIIATh KOOPAUHATHI CEPEINHBI OTPE3KA;
HCII0JIb30BaTh KOOPAUHATHBIA METOJ U1l U3yYEHHMS CBOMCTB IPSMBIX U OKPYKHOCTEH;
OIpEeNeNIATh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ U300paXKEeHUI0 Ha KOOPAMHATHOMN IIIOCKOCTH
Boinycknuk nonyuum 603mMo03#CHOCIb HAYUUMBCA:
OBJIAJIETh KOOPAMHATHBIM METOJIOM PEILICHHUS 3a1a4 Ha BBIYMCICHUE U JJOKA3aTENIbCTBO;
npUOOpPECTH ONBIT UCHOIB30BAHUS KOMITBIOTEPHBIX MPOTPAMM JUISl aHAIW3a YACTHBIX CIy4aeB B3aMMHOTO
PacCIIOI0KEHHS OKPYKHOCTEN U IIPSIMBIX;
NpUOOPECTH OMBIT BBHIMOJHEHUS MPOEKTOB HAa TeMy «lIpuMeHeHHe KOOPAMHATHOTO METOJa MPH PEUICHUU
3a/1a4 Ha BBIYMCIICHUE U 10KA3aTEIbCTBO.

BexkTopnl

Boinycknuk nayuumca:

1) omepupoBaTh ¢ BEKTOpaMH: HAaXOAUTb CYMMY M Pa3HOCTb JBYX BEKTOPOB, 33JaHHBIX I'€OMETPUUYECKHU,
HaXOJUTb BEKTOP, PABHBII IPOU3BEIACHUIO 33JAHHOTO BEKTOPA Ha YNCIIO;

2) HaxXo4uThb IJid BCKTOPOB, 3aJJaHHBIX KOOPAWHATAMU: MJIMHY BEKTOpA, KOOPAWHATBI CYMMbI U PAa3HOCTH
IBYX U 0O0jiee BEKTOPOB, KOOPAWHATHI TPOM3BEICHHS BEKTOPA HA YHCIIO, TPUMEHSISI IPH HEOOXOUMOCTH
COYETATEIbHBIH, IEPEMECTUTENBHBIN U PaCIIPEACIUTEIbHBIN 3aKOHBI,

3 ) BBIYHCIIATE CKAJLIPHOC MNPOM3BCACHHWEC BCKTOPOB, HAXOAWTH YIroJl MCKAY BCEKTOpaMH, YCTaHABJIMBATb
MEPIEHAUKYIIPHOCTD IPSIMBIX.

Boinycknuk nonyuum ¢03mM0MHCHOCHb HAYUUMBCA:

4) OBJAAETh BEKTOPHBIM METOAOM I PELIEHHUs 3a/1a4 Ha BBIYMCIICHNUE U JI0KA3aTEIbCTBO;

S) TpUOOPECTH OMNBIT BBHINOJIHEHUS NPOEKTOB Ha TeMmy «lIpuMeHeHue BEKTOPHOTO MeETOoJa IpHu
pELIEHNH 3a/1a4 Ha BBIYMCIICHUE U JJOKA3aTEIbCTBOY.

COJAEPKAHUE MOAYJIA "AJITEBPA" B 7—9 KJIACCAX

PanmonanbHbie yucia. MHoO)ecTBO ~ pauMoOHaNbHBIX  yKcel. CpaBHEHHE pPallMOHAJIBHBIX YHCEI.
JleficTBUS ¢ palMOHAIBHBIMU YKciaaMu. [IpeacraBieHne paloHaIbHOTO Yucia JEeCATUYHOM IpoObIo.
Hppanuonanabubie yucaa. [lonarne uppanuonansHoro yucia. PacriosHaBaHne MppalMOHAIBHBIX — YHCEIL.
[Ipumeps! nokaszarenscTB B anredpe. MppanuonansHocTs uncna 2 . Ilpumenenue B reomerpuu. CpaBHEHHE
MppaLMOHATBHBIX Yices. MHOMeCTBO efiCTBUTENbHBIX YUCE.

ToxnecTBeHHbIE IPeo0Opa3oBaHuUs.

UucnoBele U OyKBEHHBbIE BbIpakeHUS. BbIpakeHue ¢ mepeMeHHOH. 3HaueHue BbIpakeHus. IloncranoBka
BBIPAKEHUI BMECTO IIEPEMEHHBIX.

Ilessble Boipakenns. CTeneHb ¢ HATypaJIbHBIM IOKa3aTeneM U e€ cBoicTBa. [IpeoOpa3oBaHus BbIpakeHUH,
COJIEpKaIllMX CTENEHU C HAaTypalbHBIM IOKa3aTeseM. OnHOYIEH, MHOTOWIEH. [IefCTBUS ¢ OJHOWIEHAMHU U
MHOTO4JI€HaMH (CJIOKEHUE, BBIYUTAHHME, YMHOXEHHE). POpMyibl COKpAIIEHHOIO YMHOXEHMS: Pa3HOCTh
KBaJpaToB, KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH. Pa3iiokeHWe MHOrodJieHa Ha MHOXKWTE- JIA: BBIHECEHUE
o0IIero MHOXWTEJS 3a CKOOKM, TpYNIUpPOBKAa, HpHU- MEHEHHEe (OpMYN COKPAIIEHHOTO YMHOXKEHHUS.
KBagpatHslil TpEXUiieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

/IpoOHO-panuoHa/ibHbIe BbipaxeHusa. CreneHb ¢ 1ensM TnokazateneM. [IpeoOpasoBanue  apoOHO-
JMHEWHBIX BBIPAKEHHH: CI0XKEHUE, YMHOXKEHUE, JeieHne. Anredbpanyeckas qpoos. JJomycTumMele 3HaUeHUS
MEPEMEHHBIX B JIPOOHO-pAIlMOHAIBHBIX BhIpakeHUsX. CokpaiieHue anreOpanyeckux apodeit. IlpuBenenue
anreOpandyeckux ApoOeil k oOuieMmy 3HameHatento. JleWcTBUS ¢ anreOpandeckuMu JpoOsSMHU: CIIOKEHUE,
BbIUUTAHUE, YMHOXKEHUE, JEJICHUEe, BO3BEJCHNE B CTeNeHb. [IpeoOpazoBaHme BhIpaKEHHM, COAEPIKAIIMX 3HAK
MOJYJIS.

KBaapaTuble kopHu. ApudmeTndeckuii KBapaTHBIM KopeHb. [IpeoOpa3oBanne BhIpaKEHUM, COMEPIKAIINX
KBaJlpaTHbIC KOPHU: YMHO)XCHHE, [EJICHHE, BBIHECEHHWE MHOXHUTEN U3-NI0J 3HaKa KOpHs, BHECEHUE
MHOJKHTEJS 10, 3HaK KOPHS.

YpaBHeHUS M HEPABEHCTBA.

PasencrBa. UncnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.



YpaBHenusi. [lonsitust ypaBHEeHHs U KOpHSI ypaBHeHuUsA. [IpencrtaBieHue o paBHOCHUIBHOCTH YpPaBHEHHIA.
OO6uacThb onpeneneHus

ypaBHeHUs (00J1aCTh JOMYCTUMBIX 3HAYCHUH TIEPEMEHHOMN ).

JIuHeiliHOEe ypaBHeHHE M ero KOpHH. PeleHne IMHEHHbIX ypaBHEHUN. JINHETHOE ypaBHEHHE C ITapaMETPOM.
KonnuecTBO KOpHEN JTMHEWMHOTO ypaBHEHHUS. PellleHne JIMHENHBIX YPABHEHUN C TAPAMETPOM.

KBaagparHoe ypaBHeHue M ero KopHHM. KBaaparHble ypaBHeHMs. HemosiHble KBaJpaTHbIE ypaBHEHUS.
JINCKpUMHHAHT KBaJpaTHOro ypaBHeHHsA. PopMmyrna KOpHEH KBaJIpaTHOrO ypaBHeHMs. Teopema Buera.
Teopema, oOpartHas Teopeme Buera. Pemenue kBaipaTHBIX ypaBHEHUN: HUCIHOJIb30BaHUE (DOPMYIbI MJIs
HAXOXJCHUA KOpHEH, rpaduyecKuil MeTOJ peUIeHMs, pPa3IoKeHHE Ha MHOXHUTENIU, MoJI00p KOpHEH c
HCIIOJIb30BaHUEM TeopeMbl Buera. KonaumdecTBO KOpHEW KBaJpaTHOTO YpPaBHEHHS B 3aBUCHMOCTH OT €ro
TUCKpUMMHAHTA. DbBHKBajipaTHble ypaBHEHUsA. YPaBHEHHUSA, CBOISAIIMECS K JMHEHHBIM M KBaJpPATHBIM.
KBagparHble ypaBHEHMS C IapaMeTPOM.

JpoOHo-pauMoHaIbHbIe ypaBHeHHUsi. Pemenue mnpocTedmmx apoOHO-TUHEHWHBIX ypaBHEHHU. Pemienue
IpoOHO-pallMOHATBHBIX YpaBHEHUHA. METOIbI pelIeHHs YpPaBHEHHUI: METO bl PABHOCHUIIBHBIX MTPeoOpa3oBaHui,
METOJ 3aMEHBbl TEepEeMEHHOH, Tpaduueckuii Metoj. Mcmonbp3oBaHWEe CBOMCTB (YHKIMHA TPU pEIICHUH
YpaBHEHUM. IIpocrenmme HPpAIMOHAIBHBIE ypaBHEHUsI BHUJIA . YPaBHECHUSA
BUJAa X' = a. YpaBHeHHMs B ILeNbIX 4YHCHaX.V/ () =a, 7 () =Jgx)

CucremMbl ypaBHeHHH. YpaBHEHUE ¢ JBYyMs NepeMeHHbIMU. JIMHEliHOe ypaBHEHHE C ABYMs NIEPEMEHHBIMHU.
[Ipsimas kak rpadudeckas HHTEPIIPETALUS JTUHEHHOTO YpaBHEHUS C IBYMs nepeMeHHbIMU. [loHsTHE crucTeMBI
ypaBHeHUW. Pemienue cucreMbl ypaBHEHHMH. MeTOAbl pelIEHUs CUCTEM JIMHEWHBIX YPABHEHUN C JIBYMS
[IEPEMEHHBIMU: TpapUUECKUI METO/, METOJI CIIOKEHUS, METO/1 IT0ACTaHOBKU. CHCTEMBI IMHEHHBIX YpaBHEHUM
C IIapaMeTpOM.

HepaBencTBa. Yucinossie HepaBeHcTBa. (CBOICTBAa YHCIOBBIX HEpPaBEHCTB. l[IpoBepka crpaBeIIMBOCTH
HEpaBEHCTB NIPU 3aJaHHbIX 3HAYEHMSX NepeMeHHbIX. HepaBeHcTBO ¢ mepemeHHON. CTporue U HeCTporue
HepaBeHCTBa. O0IacTh onpeiesieHus] HepaBeHCTBa (001acTh JOMYCTUMbIX 3HaUEHUH epeMEHHON ).

Pemenne nuHENHHBIX HepaBeHCTB. KBaJpaTHOe HEpPaBEHCTBO M €ro pelleHHs. PelleHune KBaapaTHBIX
HEpaBEHCTB: HCIOJb30BaHUE CBOMCTB M rpaduka KBaJApaTUYHON (DYHKIMH, METOJ] HHTEPBAJIOB. 3aluCh
peleHusl KBaJpaTHOTO HepaBeHCTBA. PemieHue 1enblx U ApOoOHO-pallMOHATIBHBIX HEPABEHCTB METOAOM
MHTEPBAJIOB.

Cucrembl HepaBeHcTB. CucTEMbl HEPABEHCTB C OJHOW IepeMeHHOM. PerieHne cucteM HepaBEHCTB C OJHOMN
MEPEMEHHOM: JIMHENWHBIX, KBapaTHbIX. M300paxeHne pemieHns CUCTEMbl HEPAaBEeHCTB HAa YUCIOBON MPSIMOM.
3anuch pelieHus: CUCTEMbl HEPABEHCTB.

DOyHKIUH

IlonsaiTne ¢ynknmu. JlekapToBel KOOPAMHATHI Ha IUIOCKOCTH. @DOpPMHpOBAaHUE MPEACTABIECHUN O
METANpPeIMETHOM TOHATHH «KOOpAUHAThI». CrocoObl 3alaHus (QYHKUIUI: aHATUTUYECKHH, TpauuecKuil,
tabmuunblid. ['paduk ynxmuu. IIpumepsl QyHKIMHA, MolyyaeMbIX B HpOIEcCe MCCIEAOBAHHS Pa3TUYHBIX
peasIbHBIX MpOIIECCOB W pelleHus 3adad. 3HauyeHHWe (QyHKOUM B Touke. CBoiicTBa (yHKIU: 007acTh
ONpeseNieHUsl, MHOXKECTBO 3HAYCHHM, HYIH, TMPOMEXKYTKHM 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTD,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUs, HauOoJIblIIee U HAaUMEHblIee 3HadeHus. MccnenoBanue (yHKUUU IO
eé rpaduxy.
JIuneiinas ¢ynkumsa. CpoiictBa u rpaduk nuHelHHOW GyHKUMU. YTiIOBOH KO3(DUIUMEHT npIMOil.
Pacnonoxenune rpaduka TuHEHHOW (QYHKIIMM B 3aBUCUMOCTH OT €€ yrJIoBOro Ko3(¢HUIMEeHTa 1 CBOOOIHOTO
yneHa. Haxoxnenue k03(p(HUIUMEHTOB TUHEHHON (QYHKIMU 10 3aJaHHBIM YCIOBHSIM: MPOXOXKACHUE MPIMOiL
4yepe3 JB€ TOYKU C 33JaHHBIMU KOOpPAMHATAMH, MPOXOXKACHNUE NPSIMON Yepe3 AAHHYIO TOUKY M NapajljielIbHO
JAHHOU MPSAMOW.

KBaaparuunas ¢pynkunus. CroiicTBa u rpadguk kBaapatuuHoil GpyHkiuu (mapadomsl). [loctpoenue rpaduka
KBaJpaTUdHON (YHKIHMH MO TOYKaM. HaxoskaeHue Hyleld KBaapaTHYHOW (DYHKIIMH, MHOXKECTBA 3HAYCHUH,
MIPOMEKYTKOB 3HAKOITOCTOSIHCTBA, IPOMEXYTKOB MOHOTOHHOCTH.

OopaTtHasi nponopunoHajJbHOCTh. CBolicTBa GpyHKMHU y = k/ x ['umepOona.



I'paduxku ¢ynkuuii. [IpeodbpazoBanue rpaduka pyakuun y = f (X) s moctpoeHus: rpadukoB HyHKITHI
Bunay = af (kx + b) +c.

I'padukn GyHKIMIA y=a+ xib" y=+x, y=ix, y=

X1
IlocnenoBarenbHOCTH W mporpeccuu. YwucimoBas — mocienoBaTeNnbHOCTb.  IIpumepsl  4MCIOBBIX
nocjeIoBaTeNbHOCTEH. beCcKOHEeUHbIe MOcie0BaTeIbHOCTH. ApudmeTndyeckas Mporpeccust U e€ CBOWCTBA.
I'eomerpuueckas nporpeccus. Popmyna oOmEero 4YjaeHa W CyMMBI N MEPBBIX WICHOB apU()METHUECKON U
reOMETPHYECKOM nporpeccuid. Cxonsdmasics reoMeTpudeckas Iporpeccus.

Pelnenne TeKCcTOBBIX 32124

3agaun Ha Bce apudMeTHyecKue JAeiicTBUs. PelieHne TEKCTOBBIX 3ajjad apu(PMETHUECKUM CIIOCOOOM.
Hcnonb3oBaHue TabinL, CXeM, YepTEeKeH, IPYTUX CPEJICTB MPEICTABICHUS JaHHBIX [IPH PEILICHUH 3ajay.
3agaun Ha NOKYNKH, JABM:KeHHe M padoTy. AHaiau3 BO3MOXKHBIX CHUTYallUd B3aUMHOIO PaclOIOXKEHHS
00BEKTOB TPH UX JIBKEHUH, COOTHOLICHUSI 00BEMOB BBHITIOIHIEMBIX Pa0OT IPU COBMECTHOM padoTe.

3agauu Ha 4acTH, 10J14, NPOUEHTHI. PerieHne 3a1ay Ha HAXOXKJEHUE YaCTH YMCiIa M YMcia 10 €ro 4acTu.
Pemenne 3agau  Ha mpoueHTsl M gond. IIpumeHeHume  nmpomopuuMi  pM pelIEHUM  3a/4ad.
Jlornveckue 3aga4n. PemieHne noruueckux 3amau.

OcHOBHBIE MeTO/IbI PellleHUs] TEKCTOBBIX 32/1a4: apu(pMETUUECKH, areOpandyeckuii, nepedbop BapuaHTOB.
CrarucTUKa U Teopusi BepOsATHOCTEM

Crarucruka. TabnuuHoe M rpaduyeckoe MpeACTaBICHUE AAHHBIX, CTOJIOYAThle W KPYrOBbIE JUArpamMbl,
rpaduky, IpUMEHEHUE auarpaMm M TIpaduKoB JUIsl ONHUCAHMUS 3aBUCUMOCTEH pealbHBIX BEJIUYMH,
u3BJIeueHHe uMH(popMauuu U3 Taldaul, AuarpaMM U rpagukoB. OmnucareabHble CTATUCTUYECKUE MOKA3aTeIn
YHCIIOBBIX HAOOpPOB: cpemHee apudMeTHUecKoe, MeauaHa, HauOoJblliee M HAWMEHBIEe 3HAYCHUS. Mepsl
pacceuBaHMs: pa3Mmax, AUCIIEPCUS U CTaHIAapTHOE OTKiIoOHeHHe. CiydaliHas M3MEHYMBOCTb. VI3MEHUMBOCTh
IIPU U3MEPEHUSX.

Cayuaiinblie co0biTHs. CitydaiiHble ONBITHI (3KCIIEPUMEHTHI), 3JIeMEHTapHbIE CIy4aiiHble COOBITUS (MCXOJIBI).
BepositHOCTH 35eMeHTapHbIX cOOBbITHI. COOBITHS B CIIydalHBIX SKCHEPUMEHTaX W OJaronpusTCTBYIOLINE
3JIeMEHTapHbIe COOBITHS. BeposTHOCTH ciydaiHbIX cOOBITHI. ONBITH ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMH. Kraccuueckne BEpOSITHOCTHBIE OMBITHI C MCIIOJIB30BaHMEM MOHET, KyOukoB. IlpeacraBienue o
HE3aBHCHUMBIX COOBITHSIX B KU3HU.

COAEP KAHUE MOAYJA "'EOMETPUA" B 7—9 KITACCAX

Harasinnass reomerpusi. HaryisiqHele mpejacTaBieHuss O  HPOCTPAHCTBEHHBIX — (urypax: Kyo,
napajulefienunesa, npusMa, Nupamuia, map, cdepa, KoHyc, IHMHApP. M300pakeHrne NpoCTpaHCTBEHHBIX
¢uryp. Ilpumepsr ceuenuit. Muororpannuku. IlpaBuibHble MHOTOorpanHuku. Ilpumepsl pa3BEpPTOK
MHOT'OTPaHHUKOB, IUJIMHAPA U KOHYCA.

[Toustue 06béMa; equaULEl 00BEMa. OOBEM MPSMOYTOIBHOTO Napaiesienunea, Kyoa.

I'eomerpuueckne gurypsl. [Ipsmbie u yribl. Touka, npsiMas, mI0CKOCTb. OTpe30kK, JIyd. Yroi. Buasl
yrioB. BepTukanbHble M CMEXKHBIE yIibl. bruccekTpuca yria.

[TapannmensHple W mepecekarommecss npsimele.  llepnenaukynspHele  mpsMble.  TeopeMbl o
[apaJUIEIbHOCTH U MEPNEHAUKYISAPHOCTH NpsAMBIX. [lepnennaukymsap u HakioHHas K npsMoil. CepennHHBIN
MEPIEHIUKYIISIP K OTPE3KY.

['eomerpuueckoe Mecto ToueK. CBOHCTBa OMCCEKTPHCHI YIia M CEPEJHMHHOTO MEPIEeHIAUKYIspa K
OTpE3KY.

Tpeyronsuuk. BricoTa, Meanana, OMCCEKTpHca, CpelHsAs JIMHUSA TpeyroibHUKa. PaBHOOeApeHHbBIE U
PaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA M MPU3HAKK PAaBHOOEIPEHHOro TpeyroibHuka. IlpusHaku
paBeHCTBa TpeyroapHUKOB. HepaBeHcTBO TpeyrosnbHHKAa. COOTHOIIEHHS MEXAY CTOPOHAMU M yriaMu
TPEYrOJIbHUKA.

Cymma yrimoB TpeyroibHHKa. BHemHue yriel TpeyroiabHuka. Teopema @aneca. Ilomobue
TpeyrosbHUKOB. [lpu3Haku momoOusi TpeyroabHUkKoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHI'€HC OCTPOTO YIJla MPsIMOYTOJIbHOIO TpeyrojbHuKa 1 yrioB oT 0 1o 180°; npuBeneHue k ocTpoMy yriy.
Pemenne mnpsAMOYrOJBHBIX TPEYrodbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. DopMysl,



CBA3BIBAIOIME CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT€HC OJHOI0 M TOrO e yria. PemeHue TpeyroJbHHUKOB:
TeopemMa KOCMHYCOB M T€OpeEMa CUHYCOB. 3aMe4aTelIbHbIe TOUKH TPEYrOJIbHHKA.

YetsipéxyronpHuk. [lapamienorpamm, ero cBOWCTBa U Nmpu3HAKH. [IpsMOYyronbHUK, KBaapat, poMO, UX
CBOMCTBA U npu3Haku. Tpamneuus, cpeaHss TUHUS TPATICLINH.

MHoroyronsHuK. Bbimykinele MHoOroyroibHukd. CymMMa yIJIOB  BBIIYKJIOIO  MHOTOYTIOJIbHHKA.
[IpaBunbHBIE MHOTOYTOJIBHUKHU.

OkpyxHocTb U Kpyr. yra, xopaa. Cekrop, cermeHT. LleHTpanbHbIil yroj, BOUCAHHBIN YTroJl, BEJIMYUHA
BIIMCAHHOTO yria. B3anMmHOe pacnosnokeHue NnpssMOW U OKPYKHOCTH, JIBYX OKpyxkHocTed. KacartenpHas u
CEeKyIllasi K OKPY>KHOCTH, UX CBOMCTBA. BriucaHHble 1 ONMCaHHbIE MHOTOYTOJIbHUKU. OKpPYKHOCTb, BIIMCAHHAs
B TPEYTOJbHUK, U OKPYXHOCTb, ONHMCAHHAasl OKOJIO TPEYroJbHUKA. BIMCaHHbIE M ONMCAHHBIE OKPYXHOCTH
IIPaBUJILHOTO MHOTOYT OJIbHUKA.

['eomeTpuueckue npeoOpazoBanus. [lonstue o paBeHcTBe Quryp. [loHsTHE O IBHMKEHUH: OCeBas U
LEHTpaJIbHAs CHMMETPHUH, TApaJIeIbHBINA IepeHoc, MoBopoT. [loHsTHE 0 M0100MN GPUTYp U TOMOTETHH.

[TocTpoeHuns ¢ MOMOIIBI LUPKYJIS U JUHEWKU. OCHOBHBIE 3aJ]a4yM HAa MOCTPOCHHE: JCIICHHE OTpe3Ka
IIOII0JIaM; IIOCTPOCHME YIUIA, PABHOTO JAHHOMY; IIOCTPOCHHME TPEYTOJIbHUKA 110 TPEM CTOPOHAM; IIOCTPOCHHUE
MEPIEeHIUKYIIApa K IPSIMON; TOCTPOCHHE OMCCEKTPHUCHI yIiia; AeJIeHHe OTpe3Ka Ha N-PaBHBIX YaCTEH.

Pemenne 3a1a4 Ha BeIYKCIEHUE, JOKA3aTEIbCTBO U IIOCTPOCHUE C MUCIIOJIBb30BAHUEM CBOMCTB U3YyYEHHBIX
dburyp.

HN3mepenune reomMerpuyeckMx BeJH4YHMH. /[nmuHa otpe3ka. PaccrosHue OT TOYKH 10 IPSMOM.
Paccrosinue Mexy napasiesbHbIMUA PSMBIMHU.

IIepumeTp MHOTOYTrOJIbHHKA.

JnrHa OKpyXKHOCTH, YUCJIIO TT; JJIMHA IYTU OKPY>KHOCTH.

I'panycHas mMepa yria, COOTBETCTBHME MEXKIY BEIMYMHOM LEHTPAJIBHOIO yIja W JUIMHOM JyTH
OKPY>KHOCTH.

[TonsiTue muomanu 1uiockux ¢uryp. PaBHOcocTaBiieHHble W paBHOBeIMKuE Qurypsl. Ilmomans
npsiMoyrosibHuKa. [lnomanu napaienorpamma, TpeyroJbHUKa M Tpaneuuu. [lmomans MHOroyroibHUKA.
[Tnomanp kpyra u miomaas cekropa. CoOOTHOIIEHNE MEXKIY TUIOMIAIIMU MTOT00HBIX PUTyp.

Pemenue 3a1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUEHHBIX (POPMYIL.

Koopaunartel. YpaBHenne mnpsamon. KoopanHatel cepenussl oTpe3ka. DPopMyna pacCTOSHHUS MEXKIY
JIBYMS TOUKaMU IUIOCKOCTH. Y paBHEHHUE OKPYKHOCTH.

BekTopsl. [[muna (Moayns) BekTopa. PaBeHcTtBo BektopoB. KommmHeapubie BekTOpbl. KoopauHaThl
BEKTOpAa. YMHOKEHHME BEKTOpPA Ha YKCIIO, CyMMa BEKTOPOB, Pa3IOKEHUE BEKTOPA IO JIBYM HEKOJUIMHEAPHBIM
BekTopaM. CKalsipHO€E MTPOU3BEACHUE BEKTOPOB.

TeopeTnko-MHOKECTBEeHHbIE TOHATHS. MHOXKECTBO, 3JIEMEHT MHOXECTBA. 3aJaHHE MHOXECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapakTepucTtuyeckuM cBoiicTBoM. IlogmHoxkecTtBo. OOBEAMHEHHE U
[IepeCceYCHNE MHOXKECTB.

JueMeHThl J0ruku. Onpenenenne. AxcuoMbl U Teopembl. JlokaszartenbcTBo. JlokazaTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u KoHTpIIpUMED.

[TonsiTe 0 paBHOCWIJIBHOCTH, CJE€I0BAaHUU, YIOTPEOJIEHUE JIOTHUYECKUX CBS30K eCciau ..., MO ..., 8 MOM U
MONbKO 6 MOM Cllyyae, TOTUYECKUE CBS3KU U, UlU

I'eomeTpusi B ucropnueckom pazsutuu. Ot 3emnemepus k reomerpun. [Iudarop u ero mxona. danec.
Apxumen. IloctpoeHue npaBuUIbHBIX MHOTOYrojdbHUKOB. Tpucekums yrina. Keagparypa kpyra. YaBoeHue
kyOa. Mcropus uncna n. 3omotoe ceuenne. «Hauana» Esxmmma. JI. Oiinep. H. U. Jlo6auesckuii. McTopus msi-
TOrO ITOCTYJIaTa.

N300perenne Merona KOOPAMHAT, IMO3BOJISIIONIETO MEPEBOJUTH I'€OMETPUUYECKHE OOBEKThl Ha S3bIK
anreOpsl. P. Jlekapt u I1. @epma. [Ipumeps! paznuyHbIX CUCTEM KOOPAWHAT Ha TIOCKOCTH.

3aHATHA NPOBOAATCS B CieayIOMUX (opMax: YPOK, JeKIHs, MPAKTHKYM, IKCKYPCHS.

OcHOBHBIE BU/IbI 1eATeJIbHOCTH YUYALIMXCH NPH N3y4YeHUH Kypca MaTeMaTHKHU B 7-9 KJaccax:
Cnymranve 00bsICHEHUN YUUTETIS.

CiymaHnue ¥ aHaidu3 BBICTYIUIEHUH CBOUX TOBAPHUILICH.

CamocrosiTenbHas paboTa ¢ yueOHUKOM.

PaboTa ¢ Hay4HO-TIONYJIIPHOM JIUTEPATypPOH;

OT60p U cpaBHEHHE MaTepHala M0 HECKOJIbKIUM UCTOUHUKAM.

Hanucanue pedeparoB u 10KIa10B.



BriBoa 1 f0Ka3aTeNbCTBO (OPMYIL.
Amnanuz popmyi.
PemeHne TeKCTOBBIX KOJTHMYECTBEHHBIX M KAYECTBEHHBIX 33/1a4.
CucremaTtu3zaius yueOHOro MaTepuaa.
+ HaGnronenue 3a 1eMOHCTpaLMsIMH YUUTETIS.
+ Ananu3 rpadukoB, TabJIUII, CXEM.
+  OOBsicHEeHNE HAOTIOTaEMBIX SBIICHUH.
«  AHanm3 npoOJIEMHBIX CUTYAIIHH.

e Pemenue OKCIICPUMCHTAJIbHBIX 3a/a4.
e Pabota ¢ pa3gaTOYHBIM MaTEPUAIIOM.
e lI3mepeHue Benu4uH.
¢ BrimosHeHue paboT MpakTUKyMa.
L4 HOCTpOCHI/Ie THUITIOTE3bI HA OCHOBC aHAaJIM3a UMCIOIIUXCA JaHHBIX.
e Mooenuposarue u KOHCMPYUposauue.
[IpumepHOE TeMaTH4eCKOe IUIAHUPOBAHKE
Moaynb Anrebpa
7 xnacc
Homep ConepsxaHue Matepuana Konnuect XapakTepucTuka OCHOBHBIX BUIOB
naparpad BO YaCOB JIEATEIbHOCTH YUCHUKA
a
I'naBa |. Boipa:keHus, TOK/IeCTBA, 27
YPaBHEHHUsI.
HOBTOpeHI/IC 4 HaXOI{HTB 3HAYCHUs YHUCIIOBBIX BBIpaXKe-
1. BLIpa)KeHI/Iﬂ 6 HHﬁ,a TAKXC BBIpa)KCHI/Iﬁ C IEPEMCHHBIMU
o TIpU YKa3aHHBIX 3HAYCHUAX IIEPEMEHHBIX.
2. [Ipeobpa3oBanue BRIpaKCHUN 4
Hcnone3oBats 3Haku >, <, >, <, un-
Kontpomnsnas pabora Ne 1 .
1 TaThb U COCTABJIATH IBOMHBIC HCPABCHCTBA.
3. YpaBHEHHs C OIHOH NepeMeH- 8 BerimonusTe npocTeiiine npeodpasoBaHus
HOM. BBIPA)KEHUI: TPUBOUTH MTOIOOHBIE cllarae-
4. CraTuCcTHYECKHE XAPAKTEPUC- 3 MbI€, PACKPBIBATH CKOOKH B CyMME MU
THUKIL Pa3HOCTH BBIPAKECHHH.
1 PemraTs ypaBHeHUs Buza ax = b npu
KonrponbHas padora Ne 2
Ppa3jIMYHbIX 3HAYCHUAX a U b, a TaKxXKe
HCCJIOKHBIC YPAaBHECHHUS, CBOIAIINECA K HUM.
Hcnone3oBath anmapat ypaBHEHUH A7
PCUICHUS TEKCTOBLIX 3a/1a4, HHTCPIIpE-
THPOBATH Pe3ynbTar. MCcrmomb30Bath mpoc-
TeHIIHe CTATUCTHYECKHUE XapAKTCPUCTHKH
(cpennee apudmeTndeckoe, pa3max, MoJa,
Me/IMaHa) IS aHaJIu3a psijia JaHHBIX B
HCECJIOKHBIX CUTYyaAllUAX.
TaaBa ll. ®yHKIHH 16 Bbruncnarh 3HaueHUs QYHKIMY, 3a1aHHOI
(hopMyII0ii, COCTABIATH TAOIHLIBI 3HAYE-
5. DymxmH 1 ux rpagui ! it yaxnud. Ilo rpaduxy dyHkmm
6. Juneiinas yHKus 8 HaXOAUTH 3HAYCHHE QYHKIMH 110
Konrposbhas pabora Ne 3 1 M3BECTHOMY 3HAUCHHIO apryMEHTa H pe-




martk 00patHyto 3axaqy. CTpouts rpadu-
KM NIPSIMOH ITPOTIOPIUOHANEHOCTH U
JHEHO! (QyHKINH, OMCHIBATh CBOMCTBA
9TuX QyHKUWA. [[OHUMaTh, KaK BIUSIET
3HaK K03 duimenHTa K Ha pacronoxeHue B
KOOPJMHATHOM INIOCKOCTH rpaduka
¢byukumn y = kX, tae K # 0, kak 3aBUCHT OT
3Ha4eHuit K u b B3anmHoe pacronoxenue
rpadukoB 1ByX dyHKuuii Buga y = kX + b.
WHTepnpeTHpoBaTh rpaduKy peabHbIX
3aBHCHMOCTEH, OIIMChIBAEMbIX (hOpMyJia-

muBuga y =kx, e k£#0uy=kx+b

I'naga II1. CteneHb ¢ HATYpaJIbHBIM 18 BbrauciaTh 3HAYCHHS BBIPAKCHUH BHIA
HOKA32TEICM. an, e a —IpOU3BOIBHOE YUCIO, N —
HATYpaJbHOE YHCIIO, YCTHO U MHCHMEHHO,
7. Crenens u € cBoiicTBa 9 a TAKKe C MOMOIIBIO KAbKYJIATOPA.
@DopMyIHpOBaTh, 3AIIUCHIBATH B
8. OHOYIEHBI 8 CHUMBOJINYECKOM (hopMe U 00OCHOBBIBATh
KouTponsHas pa6ora Ne 4 1 CBOJCTBA CTENCHH C HATYpaJIbHBIM MTOKa-
3areneM. [IpuMeHsTh cBOICTBA CTENEHU
U IPe0Opa30BaHus BHIPAKCHHUI.
BBINONHATE YMHOKEHHE OJHOUYICHOB U
BO3BEJICHUE OJJHOYJICHOB B CTCIICHb.
Crpoutb rpaduku GyHKIMH y =x2 Uy =
X3. Pemarp rpadudecku ypaBHEHUS X2 =
kx +b,x3=kx+b,rmekub—
HEKOTOpbIC YhcIa
T'aaa IV. MHOro4J1eHbI 21 3anucrIBaTh MHOTOWIEH B CTAHIAPTHOM
BUJIE, OTIPE/IEIIATh CTEIICHh MHOTOYJICHA.
9 Cymma 1 pasHoCTb 4 BBITIONHATD CITOKEHNE M BHIYMTAHHE
MHOI'OYJICHOB . MHOTOYJICHOB, YMHOKCHHE OJTHOWICHA
10 HpngBeﬂeHHe OTHOYJIEHA U 6 Ha MHOTOYJIEH © MHOTO4JIEHA Ha MHOT -
MHOFOUITCHA. ousieH. BhIMONHATH Pa3ioKeHHEe MHOTO
YJICHOB Ha MHOXHUTEIIN, UCTIOJIb3YS
Konrtponbnas padora Ne 5 1
BBIHECEHNE MHOYKHUTEIISI 32 CKOOKH H CIIO-
11 IIpousBesieHIe MHOrOUICHOB 9 c00 rpynnupoBkH. [IpumensaTs neiicTBus ¢
KonTponbHas pabora Ne 6 1 MHOTOYJIEHAMH TIPH PEIEHHH Pa3HO-
00pa3HbIX 33/1a4, B 4aCTHOCTH IIPU
PEIICHNH TeKCTOBBIX 32184 C TIOMOIIIBIO
ypaBHEHUH
T'naga V. @opMyJibl COKPALIEHHOTO 23 JlokaspiBath CipaBeTMBOCTS Gopmy
yMl—IO)KeHHﬂ COKan.IéHHOl"O YMHOXXE€HUA, IPUMEHATH
UX B IPEOOPA30BAHMSX 1IETBIX BHIPAKEHHH
12 KBagpar cyMmbI 1 KBajipaT 6 B MHOTOWIEHBI, @ TAKXKE JUIST PA3JIOKCHHS
Pa3HOCTH. MHOT'OWICHOB Ha MHOXKHTEIIH.
Hcnonb30BaTh pa3iuyHbIe Mpeodpaso-
13 Pasznocth kBagpaTos. Cymma 6 P peobp

¥ Pa3HOCTH KyOOB.

BaHUA LCIIbIX BLIpa)KeHI/Iﬁ IIpy peIICHUN

ypaBHeHI/Iﬁ, JI0Ka3aTCJIbCTBC TOXKACCTB, B




KOHTpOJIBHaSI pa60Ta No 7 1 3aj1a4ax Ha JIeJIMMOCTb, B BBIYMCIIEHUU
3HaYEHUH HEKOTOPBIX BBIPAXKEHUHN C
14 [IpeobpaszoBanue HeIbIX 9 P P
. TIOMOIIBIO KaIBKYJIATOPA.
BBIpaXXCHHUU.
KonTponbHas pabora Ne 8 1
raaBa VI. CucreMbl JTUHeEHHBIX 17
. Omnpenensrs, SBIAETCS JIM Iapa Yucelt
ypaBHeHwuii PEACIATE, P
pelIeHreM JaHHOTO YPaBHEHHS C ABYMS
15. JIunelHbIe ypaBHEHUA C 6 nepeMeHHbIMU. HaxonuTh nyTéMm nepe-
HByMﬂ HCpeMCHHI)IMI/I U Ux 6opa LEJIBIC PECIICHUA JIMHEWHOTO ypasB-
HEHUs ¢ IByMs epeMeHHbBIMU. CTpouTh
CHCTEMBI.
. rpaduk ypaBuenus ax + by = ¢, rne a #0
16 Pernrenue cuctemM TUHEHHBIX 10
win b # 0. Petars rpaduaeckum
YPaBHCHHHU. CII0COOOM CHCTEMBI IMHEHHBIX YpaBHEHHI
KonTponenas pabora Ne 9 1 C IByMS TIEPEMEHHBIMH. [[pHUMEHATS
€roco0 MOJICTAHOBKH U CIIOCO0 CII0KEHUS
IIPY PELIEHUN CUCTEM JIMHEHHBIX ypaB-
HEHUH ¢ IByMsI IIepeMEHHBIMU. PeraTh
TEKCTOBBIC 3a/1a4M, UCHIOJIb3Ys B KauecTBe
anreOpanvecKoil MOJICIN CHCTEMY
ypaBHeHUH. HTepIpeTHpoBaTh pe3yiib-
TarT, HOJIyYCHHBIH MPH PEIICHUH CHCTEMBI
IMoBTOpEeHMe 8
Urorossrii 3a4et 1
Hrorosas koHTpOIbHAs paboTa 2
8 kirace
I'naga I. PannonajbHbIe 1poou 30
1 ParpoHansHbIe IpOOU U UX CBOWCTBA 5 DopMyIMpoBaTh OCHOBHOE CBOHCTBO
Cymma 1 pasHOCTb Jpo0ei palMOHANTEHOU IPOOH M IPUMEHSTH €ro
5 Kourponshas pabora Ne 1 8 JUTS TIpeoOpa3oBaHus APOOCH.
l'[pomBe}mHHe 1 MacTHOC le06ef"l 1 Beinmonusars CJIOKCHHUE, BBIYMTAHUC,
3 KonrponbHas paGora Ne 2 15 YMHOKEHHE U JIeTICHHE Palllio HAIBHBIX
npo0eif, a Takke BO3BEJCHUE IPOOH B
1 CTeIEeHb. BEITTOIHATE Pas3JIM4YHBIC IIpE-
00pa3oBaHus PAlHo HAJBHBIX BbIpa-
JKEHUH, J0Ka3BaTh TOXKAECTBA. 3HATH
cBoiictBa GyHkimu y=K/X , rae
k #0, u ymersb ctpouTsh €€ rpaduk.
Hcnionp30BaTh KOMIBIOTEDP IS
HCCIIEJOBAHUS MOJIOKEHUS Tpaduka
B KOOPJUHATHOM MJIOCKOCTH B
3aBucHMOcCTH OT K
I'nasa II. KBaapaTHble KopHu 25




4 JlericTBUTEIBLHBIC YHCIa 3 ITpuBOANTE MPUMEPHI PALMOHANBHBIX U
5 ApubMeTHIeCKHiT KBAApAT- 6 HppaMOHANBHEIX yncel. Haxoqurts
. 3HAUCHUS apUPMETHIECKHX
HbIM KOPCHB . .
KBaJIpaTHBIX KOPHEH, HCIONB3Ys NPU
6 CaoticTBa apu(hMETHIESCKOTO 4 HEOOXOMMOCTH KalbKYIISTOP.
KBaJpaTHOT'O KOPHS. Jloka3bIBaTh TEOPEMBI O KOPHE U3 IIPO-
KourponsHas pa6ora Ne 3 1 H3BeNICHUsI U Jpo0H, TOXKIeCcTBO a2 = a,
7 i Tp—— 10 MIPUMEHSTH UX B IIPe0Opa3oBaHMAX BbIpa-
xkeHnit. OCBOOOKIATHCS OT UPPAITHO-
METHHECKOTO KBa/IpaTHOro HaJIBHOCTH B 3HAMEHATeIsIX Jpobeit Buaa
KOpHAL. BBIHOCHTE MHOKHTEIb 32 3HAK KOPHS 1
Konrponpnas padora Ne 4 1 BHOCHTH MHO>KHUTEIIb ITOJ] 3HAK KOPHS.
Hcnonp30BaTh KBafpaTHBIE KOPHH IS
BBIPAKEHHUS IEPEMEHHBIX U3
TeOMETPHIECKHX U (usmueckux dop-
Mys. CTpouts rpaduk GyHKIHA Y = X H
WIUTIOCTPUPOBATh Ha rpaduke e¢
CBOMNCTBA.
I'nasa II1. KBagpaTHbie ypaBHeHHsI 30
8 KBanpaTHOe ypaBHEHHUE U €r0 16 PemaTh kBaspaTHbIe ypaBHEHHUS.
KOPHH HaxoauTs mox6opoM KOpHH KBaJpat-
HOTO ypaBHEHUsI, HCIIOJIB3Ys TEOpeMy
Konrponbnas padora Ne 5
1 Buera. MccnenoBarb kBajpaTHble
9 JApobHbIe palHOHaIbHbIE 12 YpaBHEHUS 110 TUCKPHUMUHAHTY U
YpaBHECHHUS ko3¢rumentaM. Pemats 1poGHEIE
KonTposbHas pabora Ne 6 1 panuoHaNbHBIE YPABHEHUS, CBOISL
pelIeHne TaKuX ypaBHEHUH K PEIIeHHUIO
JIMHEWHBIX M KBaJIPATHBIX YPaBHEHHH C
TIOCJIETYIOIINM HCKITIOYEHHEM OCTO-
poHHMX KOpHeH. Pemare TekcToBbIE
3a1a4u, UCTIOJIb3Ys KBaJIpaTHBIE U
JPOOHBIC YPABHEHHS.
I'naBa IV. HepaBeHcTBa 24
10 YucioBble HEPABEHCTBA U UX 9 DopMyIMpOBaTh U T0KA3bIBaTh CBOMCTBA
CBOﬁCTBa. YUCJIIOBBIX HEPABCHCTB. Hcnoas3oBaTh
anmapar HepaBeHCTB JUIS OLIEHKH
Kontponbnas pabora Ne 7
1 TIOTPENTHOCTH ¥ TOYHOCTH MIPUOIVDKCHNSL.
11 HepaBeHCTBa C OZIHOM 13 HaxonuTh nepeceueHrie 1 00beTMHEHNUE
HepeMeHHOﬁ 1 UX CUCTCMBI. MHO€ECTB, B YaCTHOCTH YHUCJIOBBIX
KonrponbHas padota Ne 8 1 MPOMEXYTKOB. Pemars auHeiiHbIe
HepaBeHCTBa. PemaTh cuctemsl
JIMHEHHBIX HEPaBCHCTB, B TOM YUCJIC
TaKWX, KOTOPHIC 3aMHCaHbI B BU/IE
JIBOMHBIX HEPABEHCTB.
I'maBa V. Ctenens ¢ neasimM 13

ImoKa

3aTejieM. JJIeMEeHThI CTATHCTHKH




12 CreneHs ¢ [eIbIM [T0Ka3a- 8 3HaTh OIpeneNeHne U CBOWCTBA CTENICHU
TeneM 1 e CBOHCTRA ¢ mesbIM nokasareneM. [IpumeHsTs
CBOICTBA CTEIEHH C LEJIBIM II0Ka3aTelleM
Konrtponbnas padora Ne 9 .
IIPY BBINOJHEHUH BBIYUCICHUH U IPe00-
13 OIIEMEHTBI CTAaTHCTHKH 4 pa3oBaHUHM BBIpaKeHUH. Vcrionp30BaTh
3aMKCh YHCEIl B CTAHJAPTHOM BUJIE JUIS
BBIP)KCHHS U CONOCTABIICHUS Pa3MEPOB
00BEKTOB, AIUTEIBHOCTH IPOLIECCOB
B OKPY’KaIoIeM MHpe.
[IpuBOIUTH IPUMEPHI PETIPEICHTATUBHON
U HEPENpPE3eHTATHBHON BBHIOOPKH.
W3Bnexats HHGOpMALHIIO U3
TabJIMI] YaCTOT U OPTaHU30BBIBATH HH(O-
pMaIuio B BUJE TaOJIHIl YaCTOT, CTPOUTH
HMHTepBalbHbIN paf. Mcnons3oBaTh
HAarJsIHOE PE/ICTABICHUE CTaTUCTH-
YecKoil HHPOpMaIK B BUIE CTOIOYATHIX
1 KPYTOBBIX JUATrpaMM, ITOJIMTOHOB,
THCTOTPAMM.
IoBTOpenue 14
HUroroBsrit 3a4ét 1
WroroBast koHTpoObHASI paboTa 2
9 knace
I'nasa 1. KpagpaTuunasi pyHknus 29
1 DyYHKIIMU U UX CBOMCTBA 7 Bbraucisats 3uauenns QpyHKuun,
2 KBa/paTHbIi TPEXWIEH 5 3a71aHHON (OPMYIIOH, a TaKKe ABYMS U
TpeMms Gopmynamu. ONIHCHIBATH
KontponbHas padora Ne 1 1 5 5
CBO#iCTBa (YHKIMIl HA OCHOBE HX
3 KBanparuanas Qyskims u eé 11 rpa)M4ecKoro MpeaCTaBICHHS.
rpa(bm(. WuTepnperrpoBath rpag UKy peasbHbIX
4 Crerennas Gynkims. Koperb 4 3aBucuMocTteil.[TokaspiBaTh cxemarnyec-
. KU TOJIO’KEHUE Ha KOOPIUHAT HOIt
N-U CTEIICHU.
IIOCKOCTHU rpaMKkoB GyHKUMHA y = ax2, y
Kontponbnast padora Ne 2 1

=ax2 +n,y=a (x—m)2. Ctpoursb
rpaduk QyHkmun y = ax2 + bx + ¢, ymets
yKa3bIBaTh KOOPANHATHI BEPIINHEI
napaboItel, € 0Ch CHMMETPHH, HalpaB-
JICHUe BeTBel mapadoJibl.

N3006paxath cxeMaTH4ecKH rpaduk
GyHKIUH Y = XN ¢ YETHBIM B HEYETHBIM N.
TTonuMats cMBICI 3amuceil Buga a 3, a4
U T. [, TA€ @ — HEKOTOPOE YHCIIO.
Vmets npencraBieHUe 0 HAXOKIACHUN
KOpHEil N-ii CTENEeHU ¢ TIOMOLIBIO

KaJIbKYJISTOPA.




I'naBa I1. YpaBHeHNs M HepaBeHCTBA 21

¢ OIHOIi IepeMeHH O

5 YpaBHeHHUs ¢ ONHOU 12 Pemats ypaBHeHMs TpeTbel U
MEPEMEHHOMN YETBEPTOM CTENEHU C TTIOMOIIBIO
KonTponbhas pabora Ne 3 1 pa3ioKEeHUs] HA MHOXKHUTENU U

6 HepaseHctBa ¢ onHoM 7 BBEJICHUS BCTIOMOTaTeNIbHBIX
MepEeMEHHOM MEePEMEHHBIX, B YACTHOCTHU

KontponbHas padora Ned 1 pemaTh OMKBagpaTHBIE

ypaBHeHuUs1. Pemats apoGHbIe
palnMoHaIbHbIC yPaBHEHUS, CBOIS
UX K LEJIBIM YPAaBHEHUSM C
MOCJEAYIOLEH IPOBEPKOI
KOpHEH.

Pewiate HepaBeHCTBa BTOPOM
CTETIeHH, UCTIONB3Ys Tpadudec-
KM€ TIPEICTaBICHHSL.
Hcnons3oBaTe METOX
HWHTCPBAJIOB IJIA pCUICHUA
HECJIOKHBIX pallMOHAJIBHBIX

HEpPaBEHCTB

I'nasa II1. YpaBHeHus 1 HEpaBeHCTBA 24

C ABYMHA NNEPEMECHHBIMU

7 YpaBHeHus ¢ ABYMs IIepeMEH-HbIMU U 16 Ctpouts rpaduKkn ypaBHEHHUH C IBYMS
UX CHCTEMBI MEPEMEHHBIMU B POCTENIINX CITydasX,
HepaBeHCTBa ¢ IBYMs IEPEMEHHBIMU H KOT/Ia rpadMKOM SIBISIETCS TIpMas,

MX CHCTEMBI. napa6ona, runep6oa, OKpyKHOCT.

Konrponbhas paGora Ne 5 1 Vcnonb30Bath UX UIs rpaiaecKoro
pelleHUs CUCTEM YpaBHEHUH C ABYMsI
TIepEeMEHHBIMH.

Pemats cioco60M noJaCTaHOBKU
CUCTEMBI JIByX YPaBHEHUH C IByMs
TIepEeMEHHBIMH, B KOTOPBIX OJJHO ypaBHE-
HHE TIepBOH CTEINIeHH, a IPYroe —BTOPOH
CTETIeHH.

Pemats TeKCTOBBIE 3324, UCTIONB3YS B
KavecTBe anredpandecKkoil Moxenu
CHUCTEMY YpaBHEHMI BTOPOH CTENEHH C
JBYMS TIEpeMEHHBIMH; PEIIaTh COCTaB-
JICHHYIO CUCTEMY, UHTEPIIPETUPOBATH

pe3ynbTart.

I'naBa IV. Apudpmernyeckas 17

H reoMeTpuieckasi nporpecCuu




9 Apudmerrueckast mporpeccust
Kontponbnas padora Ne 6
10 I'eomerpuyeckas mporpeccus

Kontponbhas padota No 7

I'naBa V. DieMeHTBI KOMOMHATOPUKH

U TeOPUM BepPOsITHOCTEl

11
12

OneMeHTh KOMOWHATOPUKU
HavaneHele cBeneHNs U3
TEOPUH BEPOSTHOCTEHN

Kontponbsnas padora Ne 8

11

IIpuMeHsATh MHAEKCHBIC 0003HAUCHUS IS
4JIeHOB nocienoBarensHoctel. [IpuBoauTs
MIPUMEPBI 3a/IaHUS TOCIICJ0BATEIbHOCTEH

(hopmyIoit N-ro YjeHa U peKypPEHTHOMH

e U e o)

(bopmynoii.

BeiBoauTH (hOpMYIIBI N-TO YiieHa
apu(pMETHUECKON TPOrPECCHH U
TeOMETPUYECKOI ITPOTrPeCCHH, CyMMBI
MEPBBIX N YWICHOB apu(pMETHUECKON U
reoMeTpu

YEeCKOU Mporpeccuii, pemars 3aa4u ¢
HCIIOJIB30BaHUEM 3THX (HOPMYIL.
Jloka3bIBaTh XapaKTEPUCTUIECKOE CBOMCTBO
apu(METHYECKON U TEOMETPUIECKON

TIPOTPECCHIA.

17

BeimonHuTh epebop BCeX BO3MOMKHBIX
BapUaHTOB JJIS IIepecuéTa 0OBEKTOB 1
KoMOuHarwi. [IpuMeHsTh MpaBuiIo
KOMOHMHATOPHOT'O YMHOEHHSI.
Pacmio3naBath 3a1a4n Ha BEIYHUCICHUE
YHCIIa IEPECTAHOBOK, Pa3MENEHHH,
COUYeTaHUH U IPUMEHATh COOTBET-
cTBytommue GopMyIbL.

Bbruucnsats 4acToTy ciy4aifHOro
co0ObITust. OLIeHNBATh BEPOSTHOCTD
CITy9qaifHOTO COOBITHS C TOMOIIBIO
YacTOThl, YCTAHOBJIEHHOH ONBITHBIM
nyréM. Haxoaute BepoSATHOCTH
CITy9JaifHOTO COOBITHSI Ha OCHOBE KIIACCH-
YECKOTO OTIPEAENICHNUS BEPOSITHOCTH.
[IpuBoUTH NpUMEPHI TOCTOBEPHBIX U

HEBO3MOKHEIX COOBITHI

IToBTOpEHME

28

Hrorosas KOHTpPOJIbHAas pa60Ta

HpI/IMepHOC TCMATUYCCKOC IIJIAaHUPOBAHUC

Moayib ['eomeTpust
7 ximacc

No
ypoKa

Tema ypoka

KoJu-Bo
JacoB

XapakTepuCTHKA OCHOBHBIX BUI0OB
JNesTeJbHOCTH YUeHHKA (HA YPOBHE
Y4eOHBIX JeiicTBHIi)

Paszoen 1: Hauanvuoie
2eomempuueckue ceeoenus - 10 u

1. |[Ipsmas u oTpe3ok

2. Vly4u yromn.

3. |CpaBHEHHE OTPE3KOB U YIJIOB.

. OOBSCHATH, YTO TAKOE OTPE3OK,
Jyd, yroj, Kakue QUrypsl Ha3bIBalOTCS
PaBHBIMH, KaK CPaBHUBAIOTCS U
U3MEPAIOTCS OTPE3KU U YTJIbI,

. YTO TAaKoe Ipajyc U rpagycHas Mepa




I13MepeHne OTpe3KOB U YIJIOB.

CMexXHBIE U BECPTUKAJIBHBIC

5.
VTJIIBL.

6. |[lepneHaUKyIspHBIC IPSMBIC.
Pewienue 3amay no

7. |reme:"HadanbHbie
reoMeTpUYeCKHUe CBeIeHUs"
Kontponbhas padora Nel mo

8. |reme "Havanbuble

TeOMETPHUYCCKHUE CBEICHUS "

yIIIa, KaKoW YroJI Ha3bIBaeTCs NPSMBIM,
TYIIBIM, OCTPBIM, Pa3BEPHYTHIM,

. YTO TAKOE CePEIMHA OTPE3Ka U
OHCcCeKTpuCca yriia, KaKue yriibl
HA3bIBAIOTCS] CMEKHBIMU M KaKHe
BEPTUKAIbHBIMU;

. (dhopMynupoBaTh U 0OOCHOBBIBATD
YTBEP>KACHUS O CBOMCTBAX CMEKHBIX U
BEPTUKAIBHBIX YTJIOB; OOBSICHITH, KAKHUE
MPSIMbIE HA3BIBAIOTCSI
MePICHINKY IS PHBIMU;

. (hopmynrpoBaTh 1 000CHOBEIBATH
YTBEPIKJICHHUE O CBOUCTBE JIBYX MPSAMBIX,
MEePHEHINKYISPHBIX K TPEThEH;

. n300paXkaTh U pacro3HaBaTh
yKa3aHHbIe TpocTeiime Gurypsl Ha
yepTexax;
pelaTh 3a7a49u, CBA3aHHBIC C STUMU
MPOCTEHIINMU (PUTYypaMHU.

Pazoen 2: Tpeyzonvnuku - 17 u

e OOBsICHATH, Kakas pUrypa Ha3bIBaeTCA

1. |TpeyrombHuk. TPEYTOJIBHUKOM, YTO TAKOE BEPIIUHEI,
CTOPOHBI, YTIIBI M IEPUMETP TPEYTOJILHHKA,
5 TlepBbIii IpU3HAK PaBEHCTBA *  KaKOH TPeyroJbHIK Ha3bIBACTCS
" |TpeyroNbHUKOB. paBHOOEPEHHBIM, U KaKOH
PaBHOCTOPOHHUM, KaKHe TPEYTrOJIbHUKH
3 o . Ha3bIBAIOTCS PABHBIMH;
' CPHCHAMKYIAP K MPAMOH. e W300paxkaTh U Pacro3HABATh Ha
YCPTEIKAX TPECYTOJIbHUKU U UX BJIEMCHTEI,
4 Menuanbl, GHCCEKTPUCHI H (bopMynHpOBaTh U JIOKa3bIBATh TEOPEMBI O
" |BBICOTBI TPEYTOJILHHKA. MPHU3HAKaX PABEHCTBA TPEYTOJIbHUKOB,;
° 06T>HCH$ITB, YTO HA3bIBACTCsA
o NEePIEeHANKYIISIPOM, IPOBEAEHHBIM 3 JaH-
CBoiicTBa paBHOOEIPEHHOTO P YIIPOM, TIp 9
. b
5 HOM TOYKH K JJaHHOH NPSMOIf;
TPEYTroJIbHUKA.
(hopMyJIUPOBATh U JIOKA3bIBATh TEOPEMY O
_ _ MePIEeHANKYJIISIPE K TPSIMOIA;
6. Bropoii u TpeTHii Ipu3HaKH 0OBSICHSTh, KAKHE OTPE3KH HA3BIBAIOTCS
PaBCHCTBA TPCYTOJILHNKOB. MeIMaHON, OMCCEKTPUCON U BBICOTOM
TpeyroibHUKa; (GOPMYIHPOBAThH U
7. |OxpyxHoCTS. TOKa3bIBaTh TEOPEMBI O CBOMCTBAX
e  DPaBHOOEIPEHHOTO TPEYTOIBHUKA;
pemaTh 3aga4ur, CBA3aHHBIC C IIPU3HAKaAMU
ITocTpoeHue nupkyseM u .
oo paBeHCTBA TPEYTrOJLHUKOB M CBOWCTBAMU
8. |ynmHeiikol. [Ipumeps! 3a1a4 Ha
paBHOOEAPEHHOTO TPEYTOJIFHUKA;
MOCTPOCHHUE.
(hopMyJIUPOBATH OIPEIEIICHUE
OKPY>KHOCTH; OOBSICHATB, YTO TaKOE LEHTP,
panuyc, Xopzia ¥ JUaMeTp OKPY>KHOCTH;
pemarhb npocTeiime 3ajauu Ha
NocTpoeHue (MOCTPOCHUE yria, PaBHOTO
JaHHOMY, TOCTPOEHNE OUCCEKTPUCHI YIIIa,
IIOCTPOCHHUEC NICPICHAUKYIIAPHBIX IIPSAMBIX
KonTtponbHas pabora No2 mo P p YIIp P ’
9. MTOCTPOEHUE CEPEINHBI OTpe3Ka) U Oojee

TeMe "TpeyronbHUKH".

CJIOKHBIE 337241, UCIIOJIb3YIOIINE
yKa3aHHBIE MTPOCTEHIINE; COMOCTABIIATH
MOJTyYEHHBIN PE3yNbTaT C YCIOBUEM
3a/1ayy; aHAIU3UPOBATH BO3MOXKHBIC
ciyvau

Pazoen 3: Ilapannenvuvie npsamoie - 13

y

DopMyJIUpPOBATH OTPE/IETIECHUE

napaJuyICJIbHBIX IIPAMBIX;




OrnpeaeneHne napaieIbHOCTH

L MIPSIMBIX.

9 [Ipu3Haky napauienbHOCTH IBYX
MPSMBIX.

3 006 akcuoMax TeoMeTpHH.

" |AkcuoMa napanienbHbIX IPSIMBIX.
Teopemsl 00 yriax,

4 00pa30BaHHBIX ABYMS
napaieabHbIMU IPSIMBIMU U
CEKyILEH.

5 KontponbHas padota Ne3 o Teme

"[lapamiensHble OpsMble.

OOBSICHATH C TIOMOLIBIO PUCYHKA, KaKUe
yII1bl, 00pa30BaHHbIE IPU IEPECEUCHUU
JBYX MPSAMBIX CEKYILEH, Ha3bIBAIOTCS
HAKpPEeCT JISKAIIUMH, KaKue
OHOCTOPOHHHMMH U KaKue Co-
OTBETCTBEHHBIMH;

($hopMynHpOBaTh U I0KAa3bIBATH TEOPEMBI,
BBIp@)KAIOIINE IPU3HAKY NapaJlIeIbHOCTU
IBYX HPSMBIX;

OOBSICHATH, YTO TAKOE aKCHOMBI T€OMETPUH
1 KaKue aKCHOMBI YK€ HCIOIb30BAINCh
panee; GOpMyIUPOBATH AKCUOMY
napajieNbHbIX TPSIMBIX U BBIBOIUTD
cieacTBus u3 He€; GOopMyITHPOBATE U
JIOKa3bIBaTh TEOPEMBI O CBOICTBaX Ia-
paJUIeTbHBIX NPSAMBIX, OOpaTHBIE TEOpEMaM
0 MPU3HAKaX MapaJjIeNTbHOCTH, CBSI3aHHBIX C
HAKpEeCT JISKAIIUMH, COOTBETCTBEHHBIMH U
OIHOCTOPOHHHMMH YTJIaMH, B CBSI3U C 3TUM
OOBSICHSITh, YTO TAKOE YCIOBHE U
3aKIII0YEHUE TEOPEMBI, KaKasi TeopeMa
Ha3bIBaeTCsl 00pPaTHOMN 1O OTHOILEHHIO K
JTAaHHOU TeopeMe;

00BSICHATH, B YEM 3aKJTFOYACTCS METOT
JI0Ka3aTeJIbCTBA OT IPOTUBHOTIO:
(hopMyITpOBaTh U TOKA3bIBATH TEOPEMBI 00
yIJIax ¢ COOTBETCTBEHHO MapayuIeIbHBIMU U
MEPIEHINKYISIPHBIMU CTOPOHAMU;
MPUBOAUTH IIPUMEPBI HCTIOIB30BAaHHS ATOTO
METOJa, p€llaTh 3aa4u Ha BbIYMCJICHHUC,
JI0Ka3aTeNIbCTBO M MMOCTPOCHHUE, CBA3aHHBIE C
napajieNbHbIMU IPSIMBIMU

Pa3zoen 4: Coomnowenua mexncoy
CIOPOHAMU U Y2TIAMU MPEYZOTNbHUKA -

18 u4

CyMMa yIi0B TpeyroibHHKA.
BrewHuii yron TpeyroyibHUKa.

TeopeMa 0 COOTHOLIEHUSX MEXKTY
CTOpPOHAMU U YIJIaMHU
TPEYTOJIbHUKA.

Kontposbnas padota Ne4 o teme
"COOTHOIIIEHUS MEXKIY
CTOPOHAaMH H yTIaMHu
TpEyroJabHUKaA'.

[IpsIMOYTOJIBHBIN TPEYTOJIBHUK.
HexkoTtopsle cBolicTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.

IIocTpoeHne TpeyroJpHUKA 110
TPEM DIIEMEHTAM.

Pemenue 3agau mo
Teme: " [IpsAsMoyToNbHBIII
TpeyrojibHUK. ['eomeTpuieckue

mocTpoeHus"

DopMyTUPOBATh U JOKA3bIBATH TEOPEMY O
CyMMe YTJIOB TPEYTOJIbHUKA U €€ CIIeCTBUE
0 BHEIIHEM YTJI€ TPEYTrOJIbHUKA, IPOBOIUTH
KJIacCU(UKALHIO TPEYTOJIBHUKOB IO yIJIaM;
(dopMyIMpoBaTh U 10Ka3bIBaTh TEOPEMY O
COOTHOILICHHAX MEX]y CTOPOHAMH H
yIJIaMH TpeyToJIbHUKA (TIpsiMOe 1 00paTHOe
YTBEP)KACHUS) U CIEICTBUS U3 HEE,
TEOpPEMY O HEPAaBEHCTBE TPEYTOJIbHUKA;
(bopMyIMpPOBaTh U I0Ka3bIBATh TEOPEMBI O
CBOWCTBAxX NMPSIMOYT'OJBbHBIX TPEYTOJILHIUKOB
(IPSIMOYTOJIBHBIN TPEYTOJIBHUK C YTJIOM
30°, mpu3HaKK PaBEHCTBA MPSIMOYTOIBHBIX
TPEYTOJIBHHUKOB);

(bopMynUpoOBaTh ONpeeICHUS PACCTOSHUS
OT TOYKH JIO TIPSIMOM, PACCTOSTHUSI MEXKTY
napaienbHBIMH MPSIMBIMHU;

perarhb 3a7a4i Ha BHIYHCIICHUS,
JI0Ka3aTeJIbCTBO U MIOCTPOCHUE, CBA3aHHBIE
C COOTHONICHUSIMH MEXy CTOPOHAMH U
yIJIaMU TPEYTOJIbHUKA U PACCTOSIHUEM
MEXIY NapajuleIbHBIMU NPSIMBIMH, TIPU




HEO0OXO0IMMOCTH MTPOBOAUTH O XOIY
pelLleHUs AOIOIHUTEIbHbIE IOCTPOESHNUS,
COIIOCTABJIATH MOJyYEHHBINH PE3YNbTaT C
YCIIOBHEM 3a]laud, B 3aJja4ax Ha
MIOCTPOEHUE UCCIIEAOBATh BO3MOXKHBIE
ciydan
KontponbHas padora Ne5 mmo Teme
7. "[IpstMOyTONBHBINA TpeyroNmbHUK. | 1
3agaun HA IOCTpoeHHE".
Pazoen 5: lloemopenue - 10 u pemiaTh 3aJa4i Ha BEIYHCICHUS,
1. HOBTopeHHe. TpeyFOHBHI/IKI/I. 3 |ZIOKa3aTeabCTBO U MMOCTPOCHHE, CBA3aHHEIC C
) Tosropenne. [TapasiebHble 3 COOTHOIICHUSIMHU MEX]Ly CTOPOHAMU H
: NpsIMBIE. yIJIaMu TPEYTOJIbHUKA U PACCTOSIHUEM
Mostopette. CooTHOMEHUs MEXIy HapauieIbHBIMU IPSIMBIMU
3. MEXIY CTOPOHAMH U YTIIaMH 4
TpPEyroJbHHKA.
8 KJacc
Ne Tema ypoka Koa- XapaKkTepucTHKa OCHOBHBIX BH/I0B
ypoka BO AesiTeJILHOCTH YYeHHMKa (Ha YPOBHe
4acoB YueOHBbIX JeicTBUIl)
I'napa 1. 14
YeThIpéXyrobHUKHU
1.1 | MHOrOyroJbHHUKH 2 OOBSICHATD, UTO TAKOE JIOMaHasl,
1.2 IlapamnenorpamMm u MHOT'OYT'OJIbHUK, €T0 BEPLIMHBI, CMEXHbIC
Tpaneuus 6  cTOpOHBI, AMaroHaiu, H300paxars 1
13 pacro3HaBaTh MHOTOYTOJbHUKH Ha
[TpsMoyronpHUK, pOMO, 4 | gepTexkax; MOKa3bIBATh 3JIEMEHTHI MHOTO
1.4  xkBampar 1  yrompHUWKa, €r0 BHYTPEHHIOI U BHEIIHIOKO
obactu; GopMyIIMPOBaTH OTIPE/ICICHUE
1.5 Pewenue 3a1au 1  BBINYKJIOrOo MHOTOYTOJIbHHKA; H300paaThb

KonTtponpsnas pabora Ne 1

Y pacro3HaBaTh BBIMYKJIbIE U HEBBITYK-JIbIE
MHOTOYTOJIBHUKH; (OPMYITUPOBATH U
JTIOKa3bIBaTh YTBEPKICHUS O CyMME YTJIOB
BBIIYKJIOTO MHOTOYT'OJIbHUKA U CYMME €ro
BHEIIHHX YTJIOB; OOBSICHATh, KaKne
CTOPOHBI (BEPIINHBI) YETHIPEXYTOIBHUKA
Ha3bIBAOTCS MPOTHBOIOIOKHBIMU;
(dopMyIupoBaTh ONpeaesICHHs
napajiesnorpamMma, TparnenuH,
PaBHOOEAPEHHOM U MPSIMOYTOIBHOM
Tparenuii, NpsIMOyTroJbHUKa, poMOa,
KBaJpaTa; n300paxarhb U paclo3HaBaTh 3TH
YeThIPEX-YT OJIbHUKH; (POpMYIMPOBATh U
JIOKa3bIBaTh yTBEPKACHUS 00 UX CBOMCTBAX
U TIpU3HAKax; penarh 3aa4n Ha
BBIUHUCIICHUE 1I0KA3aTEIbCTBO U
MIOCTPOEHUE, CBA3aHHBIE C STUMU BUAAMHU
YeTHIPEXYTOJIBHUKOB; OOBSICHATE, KAKHE




JIBE TOYKH HA3BIBAIOTCS CUMMETPUYHBIMH
OTHOCHUTENBHO NPSIMOH (TOYKH), B KAKOM
ciyuae purypa Ha3bpIBaeTCs CUM
MAaTPUIHON OTHOCHUTEIHHO TIPSAIMOU (TOUKH)
M YTO TaKoe oCh (IICHTP) CUMMETPHUHU
(UrypbI; IPUBOAUTE PUMEPHI UTYD,
00J1aaI0INX OCEBO (IIEHTPATTBHOMN)
CUMMETpPHUEH, a TaK)Ke MPUMEPHI OCEBOU U
LEHTPAJILHON CUMMETPUI B OKPYKArOIIEeH
Hac 00CTaHOBKE

I'nasa 2. Ilnomans 14
2.1 Ilmomank MHOTOYTOJIbHUKA 2 OOBSCHATH, KaK MPOM3BOJUTCS H3MEPECHUE
TUIOIA/IeH MHOTOYTOJIbHUKOB, KaKHe

2.2 Ilmomaman 6  MHOTO-YTOJIBHUKH Ha3bIBAIOTCS
napaiienorpamma, PaBHOBEIIMKUMH U KaKUe

2.3 TpeyroibHUKa U Tpanenuu 3 paBHOCOCTaBJICHHBIMU; (HOPMYIHPOBATH

OCHOBHBIE CBOMCTBA IIIOMIAJAECH U

2.4  Teopema Iludaropa 2 BBIBOJUTH C UX MIOMOIIBIO (POPMYJIBI

25 1 IJIOMIAICH MPSIMOYTOIHHUKA,

Pemrenue 3agau napajuenorpamMmma, TpeyroJbHUKa,

KonTponbras pabora Ne2 Tpanenuu; GopMyIUpOBaTh U JOKA3bIBAThH
TeopeMy 00 OTHOLICHUH ILIOIAACH
TPEYroJIbHUKOB, UMEIOIINX IO PABHOMY
yriay; GopMyIUpOBaTh U JOKa3bIBaTh
teopemy [lucaropa n odparuyro ei;
BBIBOAUTH opmyiy ['epoHa asist miomnau
TPEyroJibHHUKa; pelaTh 3a/1a4n Ha
BBIYUCIICHUE U JJOKA3aTEeJIbCTBO, CBA3aHHBIC
¢ hopMyJiamMu IIOMIAIeH U TEOPEMOi
[Mudaropa

I'nasa 3. Ilono6HbIE 19

TPeyroJbHUKH

3.1  OmnpeneneHue mo00HBIX 2 OOBSICHATH TOHSATHE MPOIOPIIUOHATILHOCTH
TPEYroJbHUKOB OTPE3KOB; (POPMYIHPOBATH ONPEIEIICHUS

3.2 | Ilpusnaku nogoOus 5  MomOOHBIX TPEYTOIEHUKOB U KOA((DHH-
TPEYroJbHUKOB UeHTa 1mo1o0us; GopMyIrpoBaTh 1

3.3 1  noxa3biBaTh TEOpPEMbI: 00 OTHOLICHUH
Kontponbnas padora Ne 3 TUIOIA/ICH TO00HBIX TPEYroIb-HUKOB, O

3.4 7  mpu3HaKax 1Mojoous TPEyroIbHUKOB, O
[Mpumenenune mompodus K CpEIHEN JIMHUU TPEYTOJIbHUKA, O
JI0Ka3aTeJIbCTBY TEOPEM H NepeceueHnt MeIUaH TPEYTroNbHUKA, O

3.5 | pemienuto 3amau 4 TPONOPLIHOHANBHBIX OTPE3KaX B

MPSIMOYTOJILHOM TPEYTOJILHHKE;

3.6 CooTHOLIEHUST MEXKIY 1 00BACHATH, YTO TAKOE METO/, IIOJ00HUS B
CTOPOHAMU H yTJIaMHU 3aJauax Ha MOCTPOCHUE, U IPUBOAUTH
PSIMOYTOJILHOTO 1  npumepsl IPUMEHEHHS ITOTO METO/A;
TPeyroJbHHUKA OOBSICHATH, KAK MOYKHO HCIIOJIb30BATh

Kontponbnas padora Ne 4

CBOWCTBA MOJIOOHBIX TPEYTOJILHUKOB B
MU3MEPUTENLHBIX Pad0Tax Ha MECTHOCTH;
OOBSACHSTH, KaK BBECTH MOHITHE TOT00US
MPOU3BOJIBHBIX QUTYD; hopMyIH-pOBATH
OTpeIeNICHHsI U WILUTIOCTPUPOBATH TIOHSITHS
CHHYyCa, KOCHHYCa U TAHI'€HCa OCTPOI0
yIria npsMOYTOJIbHOTO TPEYTOJIbHHKA;
BBIBOAUTH OCHOBHOE TPUTOHOMETPHU-YECKOE
TOKAECTBO U 3HAYECHUS CUHYCa, KOCHUHYca U




I'naBa 4. Oxpy:xHOCTB

taHrenca jis yrios 30°, 45°, 60°; perrats
3aJla4d, CBSI3aHHBIC C MOA00HEM
TPEYTOJIBHHUKOB, JJIsi BEIYUCIICHUS
3HaYEHUH TPUTOHOMETPUIECKUX (DyHKITHIA
WCIIOJIb30BaTh KOMITBIOTEPHBIC POTPAMMBEI.

4.1
4.2
4.3

44
4.5
4.6

KacarenbHast k okpyXHOCTU
IlenTpanbHbie u
BIIMCAHHBIC YTJIbI

Yetblpe 3aMeydaTesibHbIC
TOYKH

TPEYroJIbHUKA

Bnucannas u onucanHas
OKPY>KHOCTH

Pemenue 3anau
Kontponbshas padora Ne 5

IHoBTOpeHue. Pemenne
3aja4

w b~ w

N A

HccnenoBats B3aNMHOE paclloNoKeHHAE
IPSMON U OKPY>KHOCTH; (POPMYIHPOBATH
oTnpeziesieHNe KacaTeIbHOM K OKPYKHOCTH;
(dbopMyIupoBaTh U 10Ka3bIBATh TEOPEMBI: O
CBOMCTBE KacaTeIbHOM, O IPU3HAKE
KacaTeJIbHOH, 00 OTpe3Kax KacaTeIbHbIX,
MPOBEIEHHBIX U3 OJJHON TOUYKH;
(dbopMynupoBaTh NOHATHS LEHTPAILHOIO
yIiia v rpaJyCHOM Mephl 1yTH OKPY>KHOCTH;
(bopMyIHUpOBaTh U I0Ka3bIBaTh TEOPEMBI: O
BIIICAaHHOM YTJIE, O TPOU3BECHUN
OTPE3KOB MEPECEKAIOIUXCSA XOPI;
(hopMyJIUPOBATh U JIOKA3bIBATh TCOPEMEI,
CBs3aHHBIC C 3aME€YaTCIIbHBIMH TOUYKaAMH
TPEYroJibHUKA: 0 OMCCEKTpHUCE yIiia U, KaK
CJIEJICTBUE, O MepeceueHUr OUCCEKTPHC
TPEYTroJbHHKA; O CEPEAMHHOM
MEPIEHINKYJIISIPE K OTPE3KY U, KaKk
CJIEJICTBUE, O MIEPECEUEHUN CEPETUHHBIX
MIEPIEeHUKYIISPOB K CTOPOHAM
TPEYTrOJIbHHKA; O TIEPECEUEHUH BBICOT
TpeyrojibHUKa; (OPMYIHPOBATH
OIPEJIETIEHUS] OKPYKHOCTEH, BIIMCAHHOU B
MHOI'OYTOJIBHUK U OIIMCAaHHOH OKOJIO
MHOT'OYT'OJIbHUKA; ()OPMYJINPOBATh U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BITUCAHHOHW B TPEYTOJILHUK; 00
OKPYKHOCTH, OITICAHHOU OKOJIO
TPEYTrOJIbHHKA; O CBOWCTBE CTOPOH
OIMKMCAaHHOI'O LIeTI)Ipé)(yI’O.HIJHI/IKa; (6]
CBOICTBE yIJI0B BIIMCAHHOT'O YETHIPEX
YTOJIBHHKQ; pelaTh 3a/1a4y Ha
BBIUMCJIEHHE, I0KA3aTENbCTBO U
MTOCTPOEHNE, CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMCAaHHBIMU M OITMCAHHBIMU
TPEYroJibHUKaMu U Y€TBIPEXYT'OJIbHUKaMU,
WCCIIeIOBATh CBOMCTBA KOH(DUTYpAIHiA,
CBA3aHHBIX C OKPY>KHOCTBIO, C IIOMOLIBIO
KOMITBIOTEPHBIX IPOTpamMM

9 xiacc

ypoka

Tema ypoka

Koa-
BO
4acoB

XapakTepHCTHKA OCHOBHBIX BUI0B
JeATeTLHOCTH YUeHNKa (Ha YPOBHe
Y4eOHBIX JeiicTBHii)

I'naBa 1. BekTops!

1.1

1.2

Ilonsarue BCKTOpa

CII0KEHHE ¥ BRIYMTAHUE

DopMyIHpPOBATH ONPEIACICHUS U
WJUTIOCTPUPOBATH MOHATHS BEKTOPA, €T0
JUTMHBI, KOJUTWHEAPHBIX U PaB-




BEKTOPOB
YMHOKEeHUE BEKTOpa Ha

HBIX BEKTOPOB; MOTHBUPOBATH BBEICHHE
MMOHATHN U JSHUCTBUM, CBSI3aHHBIX C

1.3 YHCII0. 3 BEKTOPAMH, COOTBET-CTBYIOLIUMHU
pUMepaMH, OTHOCSIINMHUCS K
[IpuMeHeHne BEKTOPOB K buznueckum
PELICHHIO 33134 BEKTOPHBIM BEJTMYUHAM; TIPUMEHSITH
BEKTOPHI M ICHCTBUS HAJ HUMU TIPU
pELICHUH TeOMETPUYECKUX 33834
I'naBa 2. Metoa 10
KOOPAMHAT
21 Koopaunate! BekTopa 2 OOBSCHSTH U WIUTIOCTPUPOBATH MTOHSITHUS
HIPSMOYTOJIBHOH CHCTEMbI KOOPIMHAT,

2.2 IIpocTeiimue 3ana4un B 2 KOOPJMHAT TOYKHU U

KOOpJAWHATaX KOOPJAMHAT BEKTOPA; BHIBOAUTH U
HCIIOJIb30BaTh [IPU PELICHUH 3a1a4

2.3 3 (hOopMyJITBI KOOPIMHAT CEPEIHBI OT-
YpaBHEHHS OKPY>KHOCTH pe3Ka, JUIMHBI BEKTOPa, PacCTOSHUS
U IPSIMOI MEX[Y ABYMsI TOUKaMH, YPABHEHHUS

2.4 | Pemenue 3ama4 2 OKPYXKHOCTH U TIPSIMOIt

25 KonTtponbnas pabora No 1
1
I'naBa 3. CooTHOIEHHs 11
MesK/1y CTOPOHAMM M
yIJIaMH TPeyroJibHUKA.

CraasipHoe
Npoun3Be/leHHe BEKTOPOB

3.1 CuHyc, KOCUHYC, 3 DopMyIMPOBATh U WILTHOCTPUPOBATH

TaHTeHC, KOTaHTeHC yIiia oTpeJiesieHNs CHHYCa, KOCHHYCa, TAHTeHCa
Y KOTaHI'eHCa YTIIOB

3.2 COOTHOLIEHUST MEXIY 4 otT 0 10 180°; BEIBOAUTH OCHOBHOE
CTOpO TPUTOHOMETPUIECKOE TOXKIIECTBO H
HaMU U yIiIaMH (dbopMyIIbl TpUBEICHUS; POPMYIIH-

3.3 | TpeyronbHuKa POBaTh U JOKa3bIBATh TEOPEMbI CUHYCOB U

KOCHHYCOB, IPUMEHSTH UX NPH PELLICHUN
Ckansipoe 2 TPEYroJIbHHUKOB;
3.4 | npousBeneHUE BEK- OOBSICHATD, KaK UCTIONB3YIOTCS
TOpOB TPUTOHOMETPUYECKHUE
3.4 (opMyJIbI B U3MEPUTENBHBIX paboTax Ha
Pemrenue 3agau 1 MECTHOCTH;
(bopMynupoBaTh ONpeeIeHHs yIiia

Kontpomnpsnas pabota No 1 MEK]ly BEKTOPAMH U CKAJIIPHOTO

2 MIPOU3BEICHHSI BEKTOPOB; BHIBOJIUTH
(bopMyIy CKaJsIpHOTO POU3BE-/ICHUS
Yyepe3 KOOPAWHATHI BEKTOPOB;
(dhopMyIUpoBaTh ¥ 000CHOBBIBATH
YTBEP)KICHUE O CBOHCTBAX CKAJISIPHOTO
MPOU3BEICHHST; NCTIOJIB30BAaTh CKAJISIPHOE
MPOM3BEJICHIE BEKTOPOB TPH PEIICHUN
3aj7a4

I'napa 4.. [Ilnuna 12

OKPY’KHOCTH H ILJIO-

majab Kpyra

4.2 IIpaBunsHBIC 4 DopMyIHpPOBATH OTIPEICIICHIE
MHOTOYT'OJIbHUKH MPaBUIBHOTO MHOTOYT'OJIbHUKA,;

4.3 ($hopMyITHpPOBATh U JOKA3EIBATH TEOPEMBI
JlmimHa OKpY)KHOCTH U 4 00 OKpPYKHOCTSIX, OITUCAHHOUW OKOJIO
TUIOILA/Ib MPaBUIBHOTO

4.4 | kpyra MHOTOYT'OJIbHUKA M BIIMCAHHOU B HETO;




BBIBOJIUTH M NCIIONIB30BaTh (DOPMYIIBI [Tt

45 | Pemenue 3amau 3 BBIYHCJICHHS TIUIOIIAN TTPABUIIBHOTO
MHOTOYT'OJIbHHKA, €0 CTOPOHBI U pajnyca
Kontponbnas padora Ne 1 BITMCAaHHOW OKPY>KHOCTH; PEIIaTh 3a1a4l
3 Ha IOCTPOCHHUE MTPABUIIBHBIX
MHOTOYT'OJIbHUKOB; OOBSICHATD TIOHSTHUS
JUIMHBI OKPYKHOCTH ¥ TUIOILAAN KPYyTa;
BBIBOJTUTH (DOPMYITBI JJIsl BEIYHUCIICHHS
JUTMHBI OKPYKHOCTH M JUIUHBI IyTH,
TUTOILA/AN KPYyTa ¥ IUIOMIAAN KPYTOBOTO
CEeKTOpa; MPUMEHSTH 3TH (HOPMYJIBI
IpH pELICHUH 3a/1a4
I'naBa 5. JIBuxkeHust 8
51 IlousTue nBHKECHUS 3 OOBSICHATH, YTO TAKOE OTOOPAKCHHE
IUTIOCKOCTH Ha ce0s M B KAKOM CIIydae OHO
5.2 [apamnensHBIH IEpEeHOC 3 Ha3bIBaeTCS JBM)KCHHEM TNIOCKOCTH;
Y TIOBOPOT OOBSICHATB, YTO TAKOE OCEBASI CHMMETPHSL,
5.3 [EHTpaIbHAsI CHMMETPHS, TapaIIeTbHBIH
Pemenwue 3amaa 1 TIEPEHOC U TOBOPOT; 0OOCHOBBIBATH, YTO
54 3TH O0TOOPaXKEHHUS IIJIOCKOCTH Ha ceOs
KonTtpoibHas pabora Ne 1 SIBIISIFOTCS JIBMOKCHUSIMU; OOBSICHSATD,
4 KaKOBa CBSI3b MEXTy JIBIKCHHS-
MU U HaJIOKCHUSMU; WITIOCTPHUPOBATH
OCHOBHBIC
BUJIBI JIBOKEHHH, B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPHBIX IPOTpaMM
I'naBa 6. HauanbHble 8
cBeJeHuUsl U3
cTepeoMeTpuu
6.1 MHororpaHHuKH 4 OOBACHATB, YTO TAKOE MHOI'OI'PaH-HUK,
ero rpanu, péopa, BepIINHbI, AMaroHau,
6.2 Tea u moBepxHOCTH 4 KaKoW MHOTOTpaHHUK Ha

BpalcHus

3BIBAETCS BBITYKJIBIM, YTO TaKoe N-
yroJibHas pu3Ma, e€ OCHOBaHUs1, OOKOBBIC
rpaHu u OOKOBbIE p&Opa, Kakas nmpu3ma
Ha3bIBaeTCs MPSIMON M KaKasi —
HAKJIOHHOM, YTO TaKO€ BHICOTA MTPU3MBI,
Kakasi mpusma

Ha3bIBAETCS MapauICTICTHITe/IOM U KaKoi
TnapaJuiesIeTuITe]] Ha3bIBaeTCs
MPSIMOYTOJIbHBIM; (POPMYITHPOBATH

u O6OCHOBI)IBaTI) YTBEPKACHUA O CBOMCTBE
JMaroHaliel mapaiesienunesia u o
KBaApaTe auaroHajii npsaMOyTroJIbHOTO
napajuieienunena; O0bsICHITD, YTO

Takoe 00bEM MHOTOTPAHHUKA; BEIBOIUTH
(c momorIbpIo

npuHIuna KaBansepn) popmyny oobéma
MPSIMOYTOJILHOTO TMapaJuIeyIeIHuIIeIa;
0OBSCHSTh, KAKOW MHOT'OTPaHHUK
HA3bIBACTCA HHpaMHHOﬁ, YTO TAaKOC
OCHOBaHHE, BepITHHA, OOKOBBIC TPaHH,
0OoKkoBBIe pEOpa 1 BBICOTA ITUPAMHU/IBI,
Kakas nupamMujia Ha3bIBa€TCA HpaBHJ’ILHOﬁ,
YTO Takoe armodeMa MpaBUIbHON
MUPAMUIBI, TPUBOUTE GOPMYITY 00BEMA
MUPaMUJIBL; O0BSICHITH, KAKOE TEIIO
Ha3bIBaeTCs MWJIMHIPOM, YTO TAKOE ETO
0Ch, BEICOTa, OCHOBaHUS, paJINyC, OOKOBas
MMOBEPXHOCTh,00pa3yIoIIre, pa3BEpTKa
OOKOBOI MMOBEPXHOCTH, KAKUMHU




(dhopMyIamMu BeIpaXKaroTcs 00bEM 1
TUIOINA/Ib OOKOBOI MOBEPXHOCTH
HWIMHPA; 00BSICHATH, KAKOE TEIIO
Ha3bIBACTCSI KOHYCOM, YTO TaKOE €ro OCh,
BBICOTA, OCHOBaHHUE, OOKOBas I0-
BEPXHOCTb, 00pasymomye, pa3BeépTka
OOKOBOI MOBEPXHOCTH, KAKUMHU
(hopMynaMu BEIpAKAIOTCS 00BEM

KOHYyCa U IUIOLIa b OOKOBOW TIOBEPX
HOCTHU; OOBSICHITH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs chepoid U KaKoe TeJo
Ha3bIBACTCS IAPOM, UTO TAKOE PATNYC U
JuaMeTp cdepsl (1apa), KakuMH
(dhopMynamu BbIpa-

JKaroTCsl 00BEM IIapa ¥ IIomans chepsr;
n300pakaTh M pacro3HaBaTh HA PUCYHKAX
NIPU3MY, [MapauIeNeNnIe, TUpaMUuIy,
MUITHHJIP, KOHYC, 1ap

00 akcuoMax
IJIAHUM eTPUH

IloBTOpeHue. Pemenne
3aja4




		2021-10-20T18:48:52+0400
	ПОДНАВОЗНОВА СВЕТЛАНА БОРИСОВНА




