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IL1anupyemble pe3yabTaThbl

[IporpamMma oGecrieunBaeT AOCTHKEHUS CIEIYIOIIMX PE3yJIbTaTOB OCBOEHUS OCHOBHOM
00pa3oBaTeNnbHOI MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHMs:

JIUYHOCHHbLE:

1) 3HAKOMCTBO C (aKTaMd, WUIIOCTPUPYIOMIMMHA BXKHBIC OSTalbl Pa3BUTHS
MaTeMaTHKu (U300peTeHHre AeCATUYHOW HyMepaluu, OOBIKHOBEHHBIX ApOOeH, MeCATUUHBIX
Ipo0eif; MPOUCXOKICHHE TEOMETPHUH U3 MPAKTUICCKUX MOTPEOHOCTEH TT0/IeH );

2) CIOCOOHOCTh K HMOLMOHAIBHOMY BOCHPHUATHIO MaTeMaTHYECKUX OOBEKTOB,
paccyXaeHU, peleHnil 3a/1a4, paccCMaTpUBaeMbIX IIPO0IIEM;
3) YMEHUE CTPOUTh peuyeBble KOHCTPYKIMM (YCTHbIE M IHCBMEHHBIE) C

UCIIOJIb30BAHUEM HM3YYCHHON TEPMHUHOJOIMH W CHMBOJIMKH, TOHMMAaTh CMBICI TOCTABICHHON
3a7a4M, OCYIIECTBIISTH MIEPEBO/] C ECTECTBEHHOTO S3bIKa HA MaTEMAaTHYECKUI 1 HA000POT;

4) TOTOBHOCTB U CIIOCOOHOCTH 00YYAIOMIMXCSI K CAMOPA3BUTHIO U CAaMOOOPa30BaHUIO
Ha OCHOBE MOTHBAIMM K OOYYEHHUIO M IO3HAHUIO; TOTOBHOCTH M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY W TIOCTPOCHHUIO JAIBHEWINEH WHIWBHIYaTbHOW TPACKTOPUU OOpa3oBaHMsI Ha 0Oaze
OPHEHTHPOBKHU B MUpe npodeccuii 1 NpodecCHOHATbHBIX MPEANOYTEHHH, C Y4ETOM YCTOHYMBBIX
M03HABATEJIbHBIX HHTEPECOB;

5) YMEHHE KOHTPOJHMPOBATh IMPOLIECC M pe3yNbTaT Y4eOHON MareMaTH4yecKou
NEeSTEeITbHOCTH;
6) MepBOHAYallbHbIE TPEJCTABICHUS O MaTeMaTU4YecKol Hayke Kak cdepe

YeJIOBEYECKON JESITeIbHOCTH, 00 J3Tamax e€ pa3BUTUS, O €€ 3HAUMMOCTHU UId pPa3BUTHUS
LMBUJIN3ALUY;

7) KOMMYHHKATHBHAs KOMIIETEHTHOCTh B OOLIEHMM U COTPYJIHUYECTBE CO
CBEpCTHMKaMM B 00pa30BaTeNIbHON, yueOHO-MCCIE0BATENbCKOM, TBOPUECKON M APYIHX BHIAX
NeSITeNIbHOCTH;

8) KPUTHUYHOCTb MBINUJICHUA, YMCHUC PACIIO3HABATH JIOTUYCCKHU HCEKOPPCKTHBIC
BBICKA3bIBAHUA, OTJIIMYATh TUIIOTE3Y OT (1)aKTa;
9) KpCAaTUBHOCTb MBIIUICHUA, HWHHUIUATUBBI, HAXOJAYUBOCTH, AKTHUBHOCTHU IIpU

pemeHnn apu(pMeTHIECKUX 3a1ad;

10)  pa3BuTOE MOpAIbHOEC CO3HAHHWE M KOMIICTEHTHOCTh B PEIICHHH MOPATbHBIX
npobjeM Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHpPOBAHWE HPABCTBEHHBIX UYBCTB U
HPAaBCTBEHHOI'O TIOBEIEHUS, OCO3HAHHOI'O M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM
MOCTyNKaM (CrocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHHIO, BEPOTEPITHMMOCTb,
YBOKUTEIBbHOE OTHOIICHUE K PEIMTHO3HBIM YyBCTBaM, B3IJISAAaM JIIOJEH WM UX OTCYTCTBUIO;
3HaHUE OCHOBHBIX HOPM MOPAJIH, HPaBCTBEHHBIX, TYXOBHBIX HICATOB, XPAHUMBIX B KYJIBTYpPHBIX
TpaaUIMAX HapoaoB Poccun, roTOBHOCTh HA X OCHOBE K CO3HATEIbHOMY CaMOOTPAHUYEHHUIO B
MOCTYTIKAX, MTOBEJICHHH, pPacTOYUTENTFHOM  TIOTPEOUTETHCTBE; c(OPMHPOBAHHOCTH
NPEJCTaBICHUNA 00 OCHOBaX CBETCKOW ITHUKH, KYJIbTYPHl TPAJWIMOHHBIX PENUTUN, UX POJIU B
pa3sBUTHH KyJIbTYphl W HUcCTOpuM Poccum W dYenmoBedyecTBa, B CTAHOBICHHH T'PaXKITaHCKOTO
o0IIecTBa U pOCCUHCKOM rocyIapCTBEHHOCTH; TOHUMaHKUE 3HAYEeHUs! HPAaBCTBEHHOCTH, BEPHl U
pPEeNUTHH B )KM3HU YEJI0BEKA, CEMbH M OOIIECTBA);

11)  chopMHUPOBaHHOCTH OTBETCTBEHHOI'O OTHOUICHUS K YYEHHUIO; YBaXKUTEIHHOTO
OTHOIIECHHS K TPY/Y, HAIWNYHE OIBITAa yYaCTHs B COITUATILHO 3HAYHMOM TPY/IE;

12)  chopmMupOBaHHOCTH IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd W OONICCTBEHHOW MPAKTHKH, YYHTHIBAIOIIETO
COLIMANIBHOE, KYJIBTYPHOE, SI36IKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOTI'0 MHPA;

13)  oco3HaHHOE, YB@KHUTEIBHOE M J00pOKETATEIBHOS OTHOIICHHE K JPyromy
YeJIOBEKY, €ro MHEHHMIO, MHPOBO33PEHHIO, KYyJIbTYpe, S3BIKY, BEpe, I'PaKIAHCKOW ITO3UIHH.
['OTOBHOCTP W CIIOCOOHOCTH BECTH JHAJIOr C JAPYTUMH JIFOABMH M JOCTHTaTh B HEM
B3aMMOINIOHMMaHUs (MAEHTH(PHKANKS ce0sl KaK MOJHOMPABHOIO CyOBbeKTa OOIIEHUS, TOTOBHOCTh



K KOHCTPYHMPOBaHHIO 0Opa3a MmapTHepa MO IHajiory, TOTOBHOCTh K KOHCTPYHMPOBAaHHUIO OOpasa
JOMYCTUMBIX CIIOCOOOB JUAOra, TOTOBHOCTh K KOHCTPYMPOBAHHIO IpoOIlecca auajora Kak
KOHBCHIIMOHMPOBAHUSI HMHTEPECOB, MPOLEAYP, TOTOBHOCTh U CIIOCOOHOCTh K BEJICHUIO
MIEPErOBOPOB);

14)  OCBOEGHHOCTH COIMATBHBIX HOPM, MPABHJI MOBEICHHS, PoJicii 1 GOpM COLUATBHOMN
JKM3HU B IrpyIlimax u COO6H_I€CTB21X; HHTCpUOpHU3alusa I_ICHHOCTef/’I CO3UAaTCIIbHOTI'O OTHOIIICHUA K
OKpYXKaromied  JCHCTBUTECIBHOCTH, [EHHOCTEH  COLMAIBHOTO  TBOPYECTBA, I[IEHHOCTH
HpO[[yKTHBHOfI opraHnu3alun COBMECTHOU ACATCIIBHOCTH, CcCaMopfain3dalliu B TIPYNIIC U
OpraHu3aly, IICHHOCTH «JIPyroro» Kak paBHONPABHOTO IapTHEpa, (OPMHPOBAHUE
KOMIIETEHIIMI aHau3a, MPOSKTUPOBAHMS, OPraHU3aIMH ACATEIbHOCTH, pe(IeKCUU U3MEHEHHH,
CIOCOOOB  B3aWMOBBITOJIHOTO  COTPYAHHMYECTBA, CIOCOOOB  peaiH3alud  COOCTBEHHOTO
JUIEPCKOT0 MOTSHIINANA;

Memanpeomemuole:

pezyiamugHble YHUGEPCAIbHbIE YUeOHbIe OeliCIEUSL:

1) (dbopMynHupoBaTh U yAEPKUBATh YUeOHYIO 33124y,

2) BBIOMpPATh JEHCTBUS B COOTBETCTBHM C TOCTABICHHOHW 3ajaueil U yCIOBHUsAMHU €€
peanu3anuu;

3) IUTAHUPOBATh IYTH JIOCTHIKCHHS LeJel, OCO3HAHHO BbIOMpaTh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI pellIeH!s YUeOHbIX U M03HABATEIbHBIX 3a/1a4;

4) MPEIBUICTh YPOBEHb YCBOCHUS 3HAHUH, €TO0 BPEMEHHBIX XapaKTEPUCTHK;

5) COCTABJIATH IJIaH U NOCJIE0BATEILHOCTD ACHCTBHIA;

6) OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily ¥ BHOCHTh HEOOXOIUMBIE KOPPEKTUBEI,

7) aJIeKBaTHO OIICHMBATh MPaBWJIBHOCTh WJIM OLIMOOYHOCTh BBIIOJHEHMS y4eOHOI
3aaun, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pEeIIeHUS;

8) CIIMYaTh CIOCOO NEHCTBHS W €ro pe3yibTaT C 3aJaHHBIM 3TAJOHOM C LENbIO
oOHapyXeHHs OTKJIIOHEHUH U OTJIIMYUHN OT ATAJIOHA;

9) CHCTEMaTU3UpPOBATh, COIOCTaBJIATb, aHaJM3UpPOBATh, 00001aTh U

MHTEPIPETHPOBATH HHPOPMALINIO, COACPIKAIIYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTaX;

10)  BBIZENATH TJIABHYI0O M HM30BITOYHYIO HH()OPMAILUIO, BBIMOJIHATH CMBICIOBOE
CBEPTHIBAHUE BBIIECIEHHBIX (DAKTOB, MBICJIEH; MPEACTABIATh MHPOPMAIIUIO B CKATOM CIOBECHOM
¢dbopmMe (B BUIE TUIaHA WM TE3UCOB) U B HAIIISIHO-CUMBOJWYECKOW (opme (B BHIE TaOmuIl,
rpa@UyYecKuX CXeM W JuarpamMm, KapT MOHSATHH - KOHIICNTYyaJIbHBIX JTUarpamM, OITOPHBIX
KOHCIIEKTOB);

11)  0o0OCHOBBIBaTh M OCYIICCTBJISATH BBIOOpP Hambosiee 3(G(GEKTUBHBIX CIIOCOO0B
pelieHrs yueOHbIX U MO3HABATENbHBIX 33/1a4;

12)  3amoJHATH U JAOTOJHATH TAOIHUIIBI, CXEMBI, THArPAMMBI, TEKCTBI;

13)  cocTaBnATh IUIAH PEUICHUs MPOOJIeMbl (BBIMOJHEHHS TMPOEKTA, MPOBEICHHUS
HCCTIeIOBaHUS );

14)  ompenensaTh MOTEHIMATBHBIC 3aTPYJHCHUS TPU PEUICHUM 33aud M HaXOIHWTh
CpeZCTBa JIISl MX YCTpaHEHHS,

15)  omuchIBaTh CBOW OMBIT, OQPOPMIISS €ro JUIs Tepeiadd APYTHM JIIOJISIM B BHIC
TEXHOJIOTUH PEIICHUS MPAKTHUECKUX 3aJad OMpeIeIEHHOTO Kiacca;

16) maHMpOBaTh W KOPPEKTHPOBATH CBOK WHIMBHIYaJbHYIO 00pPa30BaTEIIbHYIO
TPAaEKTOPHIO.

Obyuarowuecs noayuam 603MONCHOCIb HAYUUMbCA:

1) OIIPEACIATh MOCIEN0BATENBHOCTh MPOMEKYTOUHBIX LIEJIEH U COOTBETCTBYIOIINX
UM JEHCTBUU C y4ETOM KOHEYHOT'O PE3YyJIbTATa;

2) IIPEIBHUIIETh BO3MOXKHOCTH IOJIyYEHHs KOHKPETHOTO pE3yJbTaTa IPH PELICHUH
3a1ad;

3) OCYILIECTBIIATh KOHCTATUPYIOIIMKA U MPOTHO3UPYIOLUIUI KOHTPOJIb 110 PE3YJIbTaTy

Y TI0 CIIOCO0Y JeCTBUS;



4) BBIJICTIATH U (DOPMYIHMPOBATH TO, YTO YCBOCHO M YTO HYKHO YCBOHUTD, ONIPEICIISAT
Ka4yeCcTBO U yPOBEHb YCBOCHHUS;

5) KOHLIEHTPHPOBATh BOJIIO JUISi MPEOAOJICHHUS WHTEIUICKTYAJIBbHBIX 3aTPyIHEHUH H
(bU3NYECKUX MPETATCTBUM.

Ilo3nasamenshsle ynusepcanphole yueoHvle 0elicmeus:

1) CaMOCTOSITENIFHO BBIJIENIATH U (POPMYJIMPOBATH MO3HABATEIBHYIO 1IETIh;

2) UCIIOJIB30BATh O0IIHME MPHUEMBI PEIICHHS 33134,

3) OPUMEHSATh TpaBWJa M MOJb30BaTbCd MHCTPYKIMSMH M OCBOCHHBIMHU
3aKOHOMEPHOCTSIMH;

4) OCYIIECTBIISITH CMBICIIOBOE UTCHHE;

5) CO3/1aBaTh, NMPUMEHSITh M NPEOOPa30BBIBaTh 3HAKOBO-CHMBOJMYECKHE CPEACTBA,
MOJIEJIA ¥ CXEMBI JUISl PeILICHHS 3a/1a4;

6) CaMOCTOSITENILHO CTaBUTH II€IH, BEIOUPATh M CO3aBaTh aJlTOPUTMBI JUIS PEILICHUS
Y4eOHBIX MAaTEeMaTHIECKUX MPOOIIeM;

7) MOHUMATh CYIIHOCTh QJTOPUTMUYECKUX MPEANUCAHUN M YMETh JEWCTBOBATH B
COOTBETCTBHUH C TPEJIOKEHHBIM aJITOPUTMOM;

8) MOHUMATh M MCIHOJB30BaTh MaTeMaTHYECKUE CPEICTBA HATJSTHOCTH (PUCYHKH,
YEePTEIKHU, CXEMBI U Ap.) U1 WILTFOCTPAIMU, HHTEPIIPETAIINH, apTyMEHTAIINH;

9) HAXOJHUTh B PA3JIMYHBIX HCTOYHUKAX MH(OPMALUIO, HEOOXOAUMYIO ISl PEIICHHS

MaTEeMaTHYECKUX MPOOJeM, M MPEACTaBIATh €€ B MOHATHOW (opMme; MPUHUMATH PEIICHUE B
YCIIOBHUSX HEMOJHOW M MU30BITOYHOW, TOYHOM U BEPOSTHOCTHOM MH(POPMAIIHH.
Obyuarowuiics noLy4um 603MOACHOCMb:

1) yCTAQHaBJIMBaTh  IPUYMHHO-CJIEJICTBEHHbIE  CBA3M;  CTPOUTh  JIOTMUYECKUE
paccyXIeHHs, YMO3aKITIOueHHs! (MHIYKTHBHBIE, ISTyKTHBHBIE U TI0 aHAJIOTHH) M BHIBOJIBL;

2) ¢dbopmHpoBaTh Y4eOHYIO M OOIIENOIb30BaTEIbCKYI0O KOMIIETEHTHOCTH B OOJIACTH
MCI0JIb30BaHUs MH(OPMaAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komnereHTHOCTH);

3) BUJETh MaTeMaTHUEeCKyl0 3aJady B JpPyruX JUCHUIUIMHAX, B OKpYXarolei
KH3HH,

4) BBIJIBUT'aTh TUIOTE3bI IPH PEIIEHUH YYeOHBIX 3a7jad U MOHUMAaTh HEOOXOIUMOCTb
WX MIPOBEPKH;

5) IUTAHUPOBATh U OCYLIECTBIIATH AEATENbHOCTD, HAIIPABICHHYIO Ha pPELIeHHe 3a/1a4
UCCIIEI0BATEIBCKOTO XapaKTepa;

6) JenaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHaliM3a pPa3HbIX TOYEK 3pEHus,

IMOATBCPKAATh BBIBOA COOCTBEHHOI apFYMCHTaIII/IeI\/JI HJIN CaMOCTOATCIIBHO TIMOJTYYCHHBIMU
JaHHBIMHU

7) BbIOMpaTh HanboJiee palroHalbHbIe U 3((HEKTUBHBIE CIIOCOOBI pEIICHUS 3a/1a4;

8) MHTEepIpPETHpOBaTh HH(pOpMaIMK (CTPYKTypUpOBaTh, IMEPEBOJUTH CILIOUTHON
TEKCT B TaOJIUILy, TPE3EHTOBATH MOJIyYEHHYI0 HHpOopMaIuio, B ToM uncie ¢ nomoiursio UKT);

9) OLIEHUBATh WH(POPMAIHIO (KPUTHYECKAs OLIEHKA, OLEHKA IOCTOBEPHOCTH);

10)  ycraHaBIMBaTh NPHUYMHHO-CIICJACTBEHHBIC CBSI3M, BBICTPAWBATh PACCYXKICHUS,
00001IeHMS.

11)  cTpouTh CXeMy, aJrOpUTM JEHCTBHS, HWCHPABIATh WM BOCCTAHABIHBATH
HEU3BECTHHII paHee alroOpuTM Ha OCHOBE HMMEIOIIETocs 3HAaHUA 00 OO0BEKTe, K KOTOPOMY
MIPUMEHSIETCS aJITOPUTM;

12)  cTpouTh T0KA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

13)  HaxoauTh B TeKCTe TpeOyemyio nHbopManuo (B COOTBETCTBUHU C LEISIMH CBOCH
NEATEeIIbHOCTH );

14)  KpWUTHYECKH OLIEHUBATh COJEP)KaHKUEe U POPMY TEKCTa.

KOMMYHUKAMUBHbIE YHUBEPCAIbHbBIE YUEeOHbIe OelICHEUA:

1) OpPraHM30BBIBATH Yy4EOHOE COTPYAHMYECTBO M COBMECTHYIO JAEATEIbHOCTH C
YUUTEIEeM U CBEPCTHUKAMH: OMPENEISITh e , pacpeaesaTh (GYHKIUU U PO YYACTHHKOB,;



2) B3aUMOJICHICTBOBATh M HAXOJIUTh 0OIIME CIOCOOBI paboTHI; paboTaTh B TPYIIIE:
HaXOJUTh OOIIee PEIIeHUE U pa3peniaTh KOHQIUKTHI HA OCHOBE COTJIACOBAHMS MMO3UIIUN U y4éTa
HMHTEPECOB; CIIyIaTh NapTHEPA; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAMBATH CBOE MHEHUE;

3) MPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(MDIMKTOB MNpPHU HAIWYMU PA3HBIX TOYEK
3peHMUs;

4) paszpemiath KOH(QJIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HUINN BCEX YYACTHUKOB,;

5) KOOPAMHUPOBATh U MPUHUMATh Pa3IMyYHble IIO3ULUU BO B3aUMOJICHCTBUY;

6) apryMEHTHPOBATh CBOIO MO3ULUIO U KOOPAUHUPOBATH €€ C MO3ULUSAMU apTHEPOB
B COTPYIHHUYECTBE IPH BIPAOOTKE OOILEro pelIeHus: B COBMECTHOM padore.

7) - CTPOUTH MO3UTHUBHBIE OTHOIICHUS B Ipolecce y4eOHOW W IMO3HABaTEIbHOMN
NesTeNbHOCTH;

8) - KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOK TOUKY 3PEHHUs, B JUCKYCCUU

yMETh BBIJBUTaTh KOHTPAPTyMEHTHI, Mepedpa3upoBaTh CBOIO MBICIH (BJIaJeHHE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);

9) - KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABAThH OMIMOOYHOCTH CBOET0 MHEHHUS (€CITM OHO TAaKOBO) U KOPPEKTHUPOBATH €TO0;

10) - mpemiaraTh albTEPHATHBHOE PEIICHUE B KOHPIUKTHON CHUTYAaIlUH;

11) - BBLIEJIATH OOLILYIO TOYKY 3PCHHUS B TUCKYCCHHU;

12) - fgoroBapuBaThCs O MpaBHIAX W BONPOCAX JUIs OOCYKICHUS B COOTBETCTBUH C
[MOCTABJICHHOM IEepe]] TPYIIION 3a1a4eit;

13) - opraHu30BBIBaTH yueOHOE B3aUMOJICHCTBUE B TpyIIe (OMpeaesaTh OOIIHe el ,
pacnpeenaTh pojau, J0roBapuBaThes Jpyr ¢ APYroM U T. 1.);

14) - ycTpaHATH B paMKax Juaiora pa3pbiBbl B KOMMYHHKAIIUH, O0YCIOBJICHHBIC

HEMOHMMAHHUEM/HETIPUSTHEM CO CTOpPOHBI coOecelHMKa 3ajayd, (OpMbl WM COJAEp’KaHUS
Jyanora.

OO0y4armuiics MOTyYUT BO3MOKHOCTb:

- OMNpeAeNsATh 3aJauyy KOMMYHHKAIMd U B COOTBETCTBUU C HEH OTOMpaTh peueBbIe
CpEICTBa;

- OTOMpAaTh U HCIOJIB30BATh PEUYEBBIC CPEACTBA B MPOLIECCE KOMMYHHKAIIMH C APYTUMHU
JIFOIBMH (JIMAJIOT B TIape, B MAJION TPyMIe U T.1.);

- TPEJCTAaBNIATh B YCTHOW WJIM MHCbMEHHOH (opMme pa3BepHYTHIH IMJIaH COOCTBEHHOM
NEeSTeTbHOCTH;

- coOmogaTh HOPMBI MYyONWYHOW pEYH, periiaMeHT B MOHOJOIe M JIUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ueii;

- BBICKa3bIBaTh U OOOCHOBBIBATh MHEHHE (CYXKICHHE) U 3alpallliBaTh MHEHHE MapTHEpa B
pamKax Juanora;

- IPUHUMATH PEIIeHNE B XOJ€ TUAIOTa U COTJIACOBBIBATH €T0 C COOECETHUKOM;

- HUCNOJb30BaTh BepOaJbHBIE CPEACTBA (CPEACTBA JIOTUYECKOM CBSI3M) AJISl BBIACIEHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYTLICHUS;

- HWCTOJB30BaTh  HEBepOadbHBIE  CPEJACTBA  WIM  HAIJAIHBIE  MaTepUallbl,
MOATOTOBJICHHBIE/OTOOPAaHHBIE MTO/I PYKOBOACTBOM yUHUTEIS;

- JIe7aTh OIICHOYHBINM BBIBOJ O JOCTIKCHHH II€TM KOMMYHHKAIIUU HEMOCPEICTBEHHO
MoCIIe 3aBepIIeHNs KOMMYHHUKATHBHOTO KOHTAKTa U 0OOCHOBBIBATH €T0;

- [IeTICHANIPABICHHO UCKAaTh U MCIOJIH30BaTh WH(OPMAIIMOHHBIC PECYPCHI, HEOOXOIUMBIE
JUISL pellIeHrsl MaTeMaTUueCKuX 3aaa4 ¢ nomoibio cpencts UKT;

- HCIOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOTUHU (BKJIOYash BHIOOp aJeKBATHBIX 3a/aye
WHCTPYMEHTAIBHBIX  MPOrPaMMHO-AMNMApPaTHBIX CPEICTB W  CEPBUCOB) JUIsl  pELICHUs
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX MaTeMaTHYECKHUX 3aj]ad, B TOM YHCJIe: BbIUMCICHHE,
JOKJIaJIOB, pedepaToB, CO3IaHUE MPE3CHTAIIUH, POSKTOB, UCCIIEOBATENLCKUX PadOT U Ap.

Ilpeomemnsie pe3yrovmamul:

W3YYCHHE MAaTEMATHKH JIOJDKHO 00ECTICUUTh:

- OCO3HaHHE 3HAYCHUSI MAaTEMATUKH B [IOBCETHEBHOM JKU3HU YEJIOBEKA;



- (QopmMupoBaHHE TMPEICTaBICHUH O COLMAIBHBIX, KYJbTYPHBIX M HCTOPUYECKUX
(hakTOpax CTAHOBJICHHS MAaTEMAaTHICCKOW HAYKHU;

- ¢opMupoBaHHE TMPEACTABICHUH O MaTeMaTHKEe Kak YacTu o0OIIedyenoBeuecKon
KYJBbTYpPbl, YHUBEPCAJIbHOM S3bIKE HAayKH, MO3BOJISIONIEM OMHUCHIBATH M H3ydaTh pealbHbIC
MIPOLIECCHI U SIBJICHUS.

B pesynprare u3ydeHHs MaTeMaTUKH OOYyYarolIMecs pa3BHBAIOT JIOTUYECKOE W
MaTre€MaTU4eCKOE MBIIUICHHE, I[OJIy4YaloT IPEACTABICHHE O MaTEeMaTUYeCKUX MOJEISIX;
OBJIQJICBAIOT MAaTEMaTUYECKUMH PACCYKJICHUSAMHM; y4aTcsl MPUMEHSITh MaTeMaTUUYECKUE 3HAHUS
IIPU PEIICHUH PA3JIMYHBIX 337a4 U OLIEHUBATh NIOJyYEHHBIEC PE3yJIbTaThl; OBJIAJICBAIOT YMEHUSIMU
pelieHrs y9eOHBIX 3ajad; Pa3BUBAIOT MAaTEMAaTHYECKYI0 MHTYHIIMIO; TIOTYYaroT MPeCTaBICHUE
00 OCHOBHBIX UH(GOPMAIIMOHHBIX MTPOLIECCaX B PEAIbHBIX CUTYalUsX.

[IpeameTHbIC pe3yabTaThl U3yUECHUS] MATEMATUKU JTOJKHBI OTPAXKaTh:

Mamemamuxa. Anceopa. I'eomempus

1) d¢opmupoBaHue TpEACTABICHUH O MaTeMaTHKe Kak O METOJC ITO3HAHUs
JNEHUCTBUTENLHOCTH, O3BOJISIFOLIEM OMKUCHIBATh U U3y4aTh PEabHbIC MPOLIECCHI U SBJICHUS:

- OCO3HaHUE POJIM MaTeMAaTUKH B pa3Butun Poccun u mupa;

- BO3MOXKHOCTb TIPUBECTH NPUMEPHl M3 OTEYECTBEHHOM W BCEMUPHOM HUCTOPUHU
MaTeMaTUYeCKUX OTKPBITHI U UX aBTOPOB;

2) pa3BuTHe yMeHU# paboTaTh C y4eOHBIM MAaTEMaTHYECKHUM TEKCTOM (aHAIU3UPOBATh,
W3BJICKATh HEOOXOAMMYI0 WH(GOpPMAIMI0), TOYHO W TPaMOTHO BBIpaXKaTh CBOH MBICIH C
MPUMEHEHHEM MaTeMaTUYeCKOM TEPMHUHOJOTHMM U CHMBOJHMKH, MPOBOJUTH KIACCU(DUKALINU,
JIOTUYECKHEe 00OCHOBAaHMS, 1I0KA3aTEIHCTBA MATEMAaTUYECKUX YTBEPIKICHHI:

- ONEpPUPOBAHME TOHATUSIMHU: MHOXECTBO, 3JEMEHT MHOXKECTBA, IOJMHOXECTBO,
MPUHAJJICKHOCTh, HAXOXICHUE TEpeceueHus, OOBEIUHEHMS TOJMHOXKECTBA B MPOCTEUIINX
CUTYaIUsX;

- pelIeHue CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCEe apu(METHUECKUE TCUCTBUS;

- IPUMEHEHHE CI0oc0o0a MOKCKa PENICHUs 33J]a4i, B KOTOPOM PacCy>KIEHHE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPEOOBAaHUS K YCIOBHIO;

- COCTaBJICHHE IJIaHA PEUICHUs 3aJa4M, BbIICJICHUE ITAOB €€ PEeLIeHUs, HHTEpIpeTalus
BBIYMCIIMTENIBHBIX PE3YJbTATOB B 3a/laue, UCCIIEIOBAHUE MTOJTYYEHHOTO PEIICHUS 3a1a4H;

- HaxXOXIEHUE IMpOIEHTa OT YMCIa, YUCIa [0 MPOIEHTY OT HEro, HaxOXKIEHUs
MPOIICHTHOTO OTHOIIICHUE JIBYX YMCEJ, HAXOXK/IEHUS TTPOIIEHTHOTO CHUKEHUS MJIM TTPOLIEHTHOTO
TIOBBIIICHUS BEJTUYHMHBI;

- pelIeHue JIOTHYECKUX 3a7a4;

3) pa3BUTHE NPEICTABICHUA O YHUCIE€ M YUCIOBBIX CHUCTEMaX OT HATYpPaJbHBIX [10
JEHCTBUTEILHBIX YHCEN,;

- OBJIQJICHUE HAaBbIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCICHH:

- ONEepUpPOBAHUE MOHATUSIMU: HATYPAITHHOE UYHCIIO, 1IEJI0€ YHCII0, OOBIKHOBEHHAS IPOOb,
JecsTuuHas ApoOb, CMEMIAHHOE YUCIIO, PAllMOHATEHOE YUCIIO0, UPPALMOHAIBHOE YHCIIO;

- ICTIOJIb30BaHUE CBOMCTBA YHCEN U 3aKOHOB apU(METUUECKHUX ONEpaIiii C YUCIaMu Mpr
BBITTOJIHEHUH BBIUMCIICHUN;

- UCIIOJIb30BAaHNUE MTPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN
U pElIeHUH 33/ay4;

- BBITIOJTHEHUE OKPYTJICHHS YHUCENT B COOTBETCTBUU C TIPABUIIAMH;

- CPaBHEHHE YUCET;

- OLICHMBAaHUE 3HAYEHUS KBaJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1IEJIOr0 YUCIA;

4) oBna/icHWE CUMBOJIBHBIM SI3BIKOM alreOphl, MTPHUEMaMU BBITIONHEHUS! TOXKICCTBEHHBIX
npeoOpa3oBaHMil BRIpAKEHUH, PEIICHUs] YPaBHEHUM, CHCTEM ypaBHEHUH, HEPABEHCTB U CHUCTEM
HEPaBEHCTB;

YMEHHUS MOJEIUPOBaTh peajbHble CHUTyalldd Ha s3bIKe anreOphl, HCCIeA0BATh
MMOCTPOCHHBIE MOJIENIA C MCMOJIL30BAaHUEM ammapara alreOpbl, HHTEPIPETHPOBATH MOTYUEHHBIN
pe3yabTarT:



- BBINIOJTHEHHE HECJIOXHBIX MpeoOpa3oBaHUil ISl BBHIYMCICHUS 3HAUEHUH YHCIOBBIX
BBIPQKEHUH, COAEp)KALMX CTEHNEHUM C HaTypaJbHbIM IIOKa3aTeleM, CTENEHH C LENbIM
OTpHUIATENILHBIM [T0OKa3aTeNeM;

- BBITNIOJIHEHUE HECTIOXKHBIX MTPE0Opa3oBaHui LENbIX, TPOOHO PAIIMOHAIBHBIX BBIPAKEHHUH
U BBIPQXKEHUH C KBaJpPaTHbIMU KOPHSIMHU; pACKphIBaThb CKOOKH, MPHUBOJIUTH IOAOOHBIE
cllaraeMsble, HCII0JIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS;

- pelleHHe JHMHEWHBIX W KBaJpaTHBIX YPaBHEHMH W HEPABEHCTB, YypaBHEHUH U
HEPaBEHCTB CBOJMIIMXCS K JIMHEWHBIM WM KBaJpaTHBIM, CHCTEM YpaBHEHHH M HEpPaBEHCTB,
M300pakeHNe pelIeHn HEPaBEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOIA;

5) oBnaseHue cucTeMoil (QYHKIIMOHAIBHBIX MOHSATHHA, pPa3BUTHE YMEHHS HCIIOJIb30BATh
GbyHKIMOHATBHO-TpaUuecKue MpeICTaBICHUs [Js PELICHUS pPa3IMYHBIX MaTeMaTHUYECKUX
3a]1a4, /Ul OIMCAHMsI U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEH:

- OmpejeNieHUue TMOJOKEHUS TOYKH [0 €€ KOOpPAMHATaM, KOOPJAMHATHI TOYKH MO €€
I0JIOXKEHHUIO Ha IIOCKOCTH;

- HaxXOXJeHHe Mo rpaduky 3HA4eHU (QYHKIHMHU, OONACTH OIpEAeTICHHs, MHOMXECTBA
3HAYCHUH, HyJel (QYHKIUHU, MPOMEKYTKOB 3HAKOIOCTOSHCTBA, NMPOMEXKYTKOB BO3PACTaHUS U
yObIBaHUS, HAMOOJIBIIIETO U HAUMEHBIIET0 3HaUeHUs (DYHKIUU;

- IOCTpOCHHE TpaduKa JTMHEHHOW U KBaAPATHYHON (PYHKINH;

- omepupoBaHMe Ha  0a30BOM  YpPOBHE  MOHATUSAMHU:  IOCJIEAOBATEIHHOCTb,
apupMeTHIeCKas MPOrPECCHsl, TEOMETPHUECKAs IIPOTPECCHS;

- HCIIOJb30BaHUE CBOWMCTB JIMHEHHOW M KBaJpaTWYHOW (PyHKUMH U UX TpadUKOB MPU
peleHNH 331249 U3 APYTHX YIEOHBIX MMPEIMETOB;

6) OBIaJleHUE TEOMETPUYECKUM SI3BIKOM; DPA3BUTHUE YMEHUS HCIIONb30BATh €ro JUIs
OINMMCAHMS TPEIMETOB OKPY)KAIOLIETO MHpPA; PA3BUTHE TPOCTPAHCTBEHHBIX MPEICTABICHHIA,
1300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUECKUX MOCTPOCHUI:

- ONEepUPOBAaHUE TOHATUSAMU: (GUTYypa, TOUKA, OTPE30K, IpsiMasi, JIyd, JIoOMaHas, yroil,
MHOTOYTOJILHUK, TPEYTOJIbHUK U YETHIPEXYTONbHUK, IPSIMOYTOIBHHUK U KBaJpaT, OKPY>KHOCTh U
KpYT, IPSIMOYTOJIbHBIN TTapajulesenunes, Ky, map; n300paxeHne n3y4aeMbix GUTyp OT PyKd U
C TIOMOIIBIO TUHEUKU U LIUPKYJIS;

- BBINIOJJHEHHWE W3MEPEHUs JUIMH, pACCTOSIHUM, BEJIWYHH YIJIOB C ITOMOIIBIO
WHCTPYMEHTOB ISl U3MEPEHUH JITUH U YTJIOB;

7) ¢dbopMupoBaHHE CHUCTEMAaTHYECKMX 3HAHMWA O IUIOCKMX (UTypax M UX CBOMCTBAx,
MPEJCTaBICHUN O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX; pPa3BUTHE YMEHUN MOJAEIMPOBAHUSA
peaIbHbIX CUTyallMii Ha S3bIKE TE€OMETPUHU, UCCIEJOBAHUS TOCTPOEHHOM MOJenu ¢
UCIOJb30BAHUEM T'€OMETPHYECKUX TMOHATHH W TeopeM, ammapara anreOpbl, pelieHus
TE€OMETPUYECKUX U TPAKTUICCKUX 3a/1a4:

- onepupoBaHKe Ha 0a30BOM YPOBHE MOHATHSIMHU: PABEHCTBO (UTYp, HapasIeIbHOCTh U
MEPIIEHIUKYISIPHOCTD MPSIMBIX, YTIIBI MEXTY MTPSIMBIMH, TIEPICHIUKYIISP, HAKIOHHAS, TIPOCKIIHS;

- IPOBE/ICHUE JI0KA3aTEeIbCTB B FTEOMETPHH;

- IepupoBaHue Ha 0A30BOM YPOBHE MOHATHIMH: BEKTOP, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpa Ha YHUCJI0, KOOPJMHATHI HA MJIOCKOCTH;

- pelieHue 3ajad Ha HaXOXKJIEHUE TeOMETPUYECKMX BEJIIMYMH (JUIMHA U PacCTOSHUE,
BEJIMYMHA yTJIa, TUIOIIa/ib) o 00pa3iiaM WK alropuTMam;

8) oBnaJeHHE MPOCTEHIIMMM CIIOCOOAMH TMPEACTABIECHUS U aHalM3a CTATUCTHYECKUX
JAHHBIX; (OpPMUPOBAHHE MPEACTABIEHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pPEaJbHOM
MHUpE U O Pa3IUYHBIX CIIOCOOAX UX U3YUYEHHUS, O IPOCTEHIIINX BEPOATHOCTHBIX MOJIETISX;

- pa3BUTHME yMEHHUH Wu3BIEKaTh HH(OpMAIMIO, TPEACTABICHHYIO B TaOiuIax, Ha
auarpammax, rpadukax, OnMchIBaTh M aHAIU3UPOBATh MACCUBBI YHCIIOBBIX JAHHBIX C MOMOLIBIO
MOJIXOASIINX CTaTHCTUYECKUX XapaKTEPUCTHUK, MCIONIb30BaTh IMMOHUMAHUE BEPOSTHOCTHBIX
CBOWCTB OKPY>KAIOIIMX SIBJICHUW MPU MPUHSATUU PEIICHUMN:

- (opMHpOBaHUE TPEACTABICHUS O CTATUCTHUECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CITy4aifHOTO COOBITHS;



- perieHue IPOCTEHIITNX KOMOMHATOPHBIX 3a/1a4;

- OMpEe/IeJICHUE OCHOBHBIX CTATUCTUYECKUX XAPAKTEPUCTUK YHCIIOBBIX HA0OPOB;

- OIICHUBAHMUE W BBIUYMCIICHUE BEPOSITHOCTH COOBITHS B MPOCTEHIIMX CTydasx;

- Halu4yue TMPEJCTaBICHUS O POJIM MPAKTUYECKH JTOCTOBEPHBIX U MAaJOBEPOSTHBIX
COOBITHH, O POJI 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX;

- YMEHHE CpaBHUBATh OCHOBHBIC CTAaTUCTUYECKUE XAPAKTEPUCTUKHU, MOJIYYCHHBIC B
MpoIiecce penieHus MPUKIAIHON 3aa41, U3YUEHHUS PEATBHOTO SIBJICHUS;

9) pa3BuTHE yMEHUN MPUMEHATh HM3YUYCHHBIC TOHATUS, PE3YyJbTaThl, METOIbI s
perieHus 3a1a4 MPakKTHYECKOTO XapakTepa U 3a7ad U3 CMEKHBIX JUCITUIUIMH C UCIIOIh30BAaHUEM
Py  HEOOXOIMMOCTH CHPABOYHBIX MAaTEPHANIOB, KOMITBIOTEpPA, IIOIH30BATHCS OICHKOW U
MPUKHUJIKOW MPHU MIPAKTUUYCCKUX pacueTax:

- pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

- OIICHUBAHHE PE3YJIbTaTOB BBIYMCICHUH IPU PEIICHUHU MPAKTUUECKUX 3a/1a4;

- BBIIIOJTHEHUE CPABHEHUS YHCEII B PEaIbHBIX CUTYyaIUsIX;

- HCIIOJIb30BAaHHUE YMCIIOBBIX BBIPQKCHUH MPU PEIICHUH MPAKTUYSCKHUX 33J1a4 U 3a]1a4 U3
JIPYTUX YYEOHBIX IPEIMETOB;

- pelleHre MPaKTUYECKUX 3a/1a4 C MPUMEHEHHEM MPOCTEHIIINX CBOMCTB uryp;

- BBIIIOJIHEHUE MPOCTEHIINX MOCTPOCHUN U M3MEPEHUN HAa MECTHOCTH, HEOOXOAMMBIX B
pEATBHOMN KU3HU;

10) pasBuTHE ANTOPUTMUYECKOTO MBIIUICHHS, HEOOXOAUMOTO JUIsl MPO(ecCHOHAIBHOMI
JeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHMI COCTAaBUTh U 3aIllMCaTh ajJrOPUTM
JUIs KOHKPETHOT'O UCIOJIHUTENS; (POPMHUPOBAHUE 3HAHUM 00 aJITOPUTMHUUYECKUX KOHCTPYKIIHSX,
JIOTUYECKHUX 3HAYCHHIX U OTIEPAIIHIX;

13) dopmupoBanue ymeHuil opMaan3aui U CTPyKTypUPOBaHUS HHPOPMAIIH, YMEHUS
BBIOMpATh CIOCO0 MpeICTaBICHHsI TaHHBIX B COOTBETCTBUU C MIOCTaBICHHOM 3a/1adyeil - TaOIUIbL,
CXeMBbI, TpaQuKH, TUarpaMMbl, C HCIIOJH30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB
00pabOTKH JaHHBIX.

5. [lnanupyemMble pe3yabTaThbl H3y4YeHHS Y4eOHOT0 MpeaMeTa

5-6 Knaccelt (012 ucnonv3oeanus 6 NOGCEOHEBHOU JCUHU U OOecneueHus
603MOHCHOCMU YCHEUIHO20 NPOOOJINHCEHUS 00PA306AHUA HA OA3060M YPOBHE)

Dnemenmpl meopuu MHOHCECHE U MAMEMAMUYUECKOU JI02UKU

Buvinycknuk nayuumces:

- omepupoBaTh Ha 0a30BOM YPOBHE TMOHATHUSAMU: MHOXECTBO, SJIEMEHT MHOKECTBa,
MOJAMHOKECTBO, TPUHAIC)KHOCTE;

- 33/1aBaTh MHOYKECTBA NIEPEUUCICHUEM UX DJIEMEHTOB;

- HAXOJAUTh MepeceueHne, 00beIMHEHNE, TTOJIMHOKECTBO B TPOCTEUIIINX CUTYAIIHIX.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemoas:

- pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS

Yucna

Buvinycknuk nayuumcs:

- omepupoBaTh Ha 0a30BOM YypOBHE MOHATHSAMH: HATypaldbHOE YHUCIO, LEJI0e YHUCIIO,
OOBIKHOBEHHAS APOOB, IeCATUYHAS P00, CMEIIAHHOE YHCII0, PAIlMOHAIBHOE YHCIIO;

- MCTOJIb30BaTh CBOIMCTBA YMCEN M MpPaBHJIa JEUCTBHUI C pallMOHAJIBHBIMU YHMCIAMHU MPU
BBITIOJTHCHUH BBIYUCIICHU,

- UCIOJIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUU BHIYUCICHUHN U
peIIeHUN HECIOKHBIX 3a/1a4;

- BBINIOJHATH OKPYTJIIEHUE PAlIMOHATBHBIX YHCEN B COOTBETCTBUH C MPABUIIAMU;

CpaBHUBATh pallMOHATIBLHBIC YHCIIA.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

- OIIEHUBATh PE3yJIbTAThl BEIUUCICHUN MTPU PEIICHUN MPAKTUUECKUX 3a/1a4;

- BBITIOJIHATH CPABHEHUE YKCEIl B PEATbHBIX CUTYAIUSX;



- COCTaBIISATh YHCJIOBBIE BBIPAKEHHUS MpPH PEHICHUH MPaKTUYECKUX 3aJady U 3a1ad u3
JIPYTUX YYEOHBIX MPEIMETOB

Cmamucmuka u meopus 6epoamuocmei

Buvinycknuk nayuumcsa:

- IPE/ICTABJIATh IaHHbIE B BUJIE TaOIHII, TUarpamm;

- YUTaTh MH()OPMAIHIO, TPEICTABICHHYIO B BHJIE TAOIULIBI, AUATPAMMBI.

Texcmogvie 3a0auu

Buvinycknuk nayuumcsa:

- peliaTh HECJIOKHBIE CIOKETHBIE 3aJaud pa3HbIX TUIIOB Ha Bce apudmernyeckue
JICHCTBUS,

- CTPOUTDH MOJIEJIb YCJIOBUA 33/1a4H (B BUJIE TAOIUIIBI, CXEMbI, PUCYHKA), B KOTOPOH JaHbl
3HAUEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO [IOMCKA PELLIEHUS 3a/]auu;

- OCYIIECTBJIATH CIIOCOO MOKCKA PEIIeHUs 3a/1a4l, B KOTOPOM PacCykJA€HHUE CTPOUTCS OT
YCIIOBHSI K TPEOOBAHHUIO WIIM OT TPEOOBAHMSI K YCIIOBHIO;

- COCTAaBIIATH IUJIaH PEIICHUS 3a/1a4H;

- BBIICJISATD ATAIbl PELICHUS 33/1a4U;

- UHTEPIPETUPOBATH BHIUUCIUTEIbHBIC PE3YJIbTAThl B 3ajjaue, UCCIEA0BATh MOIYYEHHOE
pelleHne 3a1a4u;

- 3HaTh Pa3IMYUE CKOPOCTEH OOBEKTa B CTOSAUYEH BOJE, MPOTHUB TEUCHHUS U MO TEUCHHIO
pexu;

- pelaTh 3aJa41 Ha HaXOXKJIEHUE YaCTH YMCIIa U YHCIIa MO €ro YacTH;

- pemiaTth 3a/1a4M pa3HbIX TUIOB (Ha padoTy, HA IOKYIKH, HA JABMKEHHE), CBA3BIBAOIINX
TPH BEJIMYUHBI, BBIJICISTH ST BEIMYUHBI U OTHOILICHUS MEX]Ty HUMH;

- HaXOJWUTh MPOILEHT OT YHCIA, YUCIO MO MPOIEHTY OT HEro, HaXOAWTh IMPOLIEHTHOE
OTHOIIIEHHE [BYX YHUCENl, HAaXOJUTh IPOLEHTHOE CHW)KCHHE WU IPOLEHTHOE IOBBILLIEHUE
BEJINYUHBI;

- pelaTh HECIIOXKHBIE JIOTHYECKUE 3a7a4l METOJOM PAcCyKICHUN.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- BBIIBUTaTh TUIIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYEHUSX HCKOMBIX BEIUYUH B
3ajaye (AenaTh IPUKHUIKY).

Hacnaonan zeomempusn

T'eomempuueckue ghuzypot

Buvinycknuk nayuumcesa:

- oneprpoBaTh Ha 0a30BOM ypOBHE MOHSTHUSIMH: (UIYypa, TOUKA, OTPE3OK, MpsiMasi, JIyd,
JIoMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJNIbHUK, MPSMOYTOJILHUK U KBAJIparT,
OKPYKHOCTb M KPYT, IPSIMOYTOJIbHBIN Napajuieienunen, KyO0, 1map;

- n300pakaTh U3y4aeMble (UTYpPbI OT PYKH U C TOMOILBIO TUHEHKU U LUPKYJISL.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- pemarh NPaKTUYECKHE 33J]au C IPUMEHEHHEM IPOCTEUIIINX CBOMCTB (Uryp.

H3mepenus u epluucnenus

Buvinycknuk nayuumcea:

- BBINIOJIHATH M3MEpPEHUE JJIMH, PACCTOSIHUI, BEIMYUH YTJIOB, C OMOIBI0O HHCTPYMEHTOB
JUTSL U3MEPEHUH JUIMH U YTIIOB;

- BBIYUCIISATH TUIOMIAIU PSIMOYTOJIbHUKOB.

B noeceonesnoit sicuznu u npu uzyuenuu opyux npeomemos:

- BBIUHUCIISATh PACCTOSHUS Ha MECTHOCTH B CTaHAAPTHBIX CHUTyalusX, IUIOIIAIU
MPSIMOYTOJIbHUKOB;

- BBINOJIHATH MPOCTEHUIINE MOCTPOCHUS U M3MEPEHHS Ha MECTHOCTH, HEOOXOIHMMbIE B
peanbHOM KU3HU.

Hcmopusa mamemamuxu

Buvinycknuk nayuumcsa:



- ONHUCHIBATh OT/AEIbHBIE BBIJAIONIMECS PEe3yibTaThl, MOJYyYEHHBIE B XOJAE Pa3BUTHS
MaTEeMAaTUKHU KaK HAyKU;

- 3HaTh IPUMEPHl MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMHUPHON UCTOPUEH.

5-6 Knaccot (0n1a obecneyeHUs  BO3ZMONCHOCMU  YCHEUIHO20  HPOOOJIHCEHUA
o0pazoseanusn Ha 6a3060m u y2iyoaéHHOM YPOBHAX)

Dnemenmul meopuu MHOMCECE U MAMEMAMUYECKOU 102UKU

Boinycknuk nonyuum 603mMO0x4#CHOCHb HAYUUMBCA:

- OIIEpUPOBATh MOHATHSIMH: MHOXECTBO, XapakTEPUCTUKU MHOXKECTBA, DIJIEMEHT
MHOJKECTBA, MyCTOE, KOHEYHOE ¥ OECKOHEYHOE MHOXKECTBO, TIOJIMHOKECTBO, MPUHAIIICKHOCTH,

- ONpEeNeNsITh MPUHAIJICKHOCTh IJIEMEHTa MHOKECTBY, OOBbEIMHEHUIO U MEPECEUCHHUIO
MHOXECTB;

- 32/1aBaTh MHOKECTBO C MMOMOIIBIO MIEPEUUCIICHHUS HIIEMEHTOB, CIOBECHOT'O OIMHCAHUS

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

- pacro3HaBaTh JOTUYECKH HEKOPPEKTHbBIE BHICKA3bIBAHMUS,

- CTPOUTH IIEMOYKH YMO3AKITIOYEHUH HA OCHOBE HUCIIOIb30BAHMS MPABHII JIOTUKHI

Yucna

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMBCA:

- OIIEpUPOBATH MOHATUSAMU: HATYPAIbHOE YHUCII0, MHOKECTBO HATYpalIbHBIX YHCEIl, I[EJI0e
YHCII0, MHOXECTBO IIEJIBIX YHCET, OOBIKHOBEHHAS IPO0b, IeCATUIHAS IPOOb, CMEIIAHHOE YUCIIO,
paloHaIbHOE YHUCIIO, MHOXECTBO pAallMOHAJIBHBIX YHCET, TeOMETpHUYecKas HHTepIpeTanus
HaTypaJIbHBIX, IEIbIX, PAIITIOHAILHBIX;

- IOHUMATh U OOBACHATH CMBICI ITO3ULIMOHHOHN 3allMCU HATYPATBLHOTO YHUCIIA;

- BBITIOJIHATHh BBIYMUCICHHUS, B TOM YHCIJI€ C UCIOJIb30BAaHWEM MPUEMOB PAIMOHATBHBIX
BBIYHCIICHHUH, 000CHOBBIBATH AITOPUTMBI BHITIOTHEHHSI IEHCTBUH;

- WCTOJNB30BaTh NpPHU3HAKW jaenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u
MIPOM3BE/ICHUS YHWCEN TMPU BHIIOJHEHUH BBIUMCICHUM M pEUIeHHH 3a7a4, OOOCHOBBIBATH
MIPU3HAKH JCIIUMOCTH;

- BBINIOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX YUCEN C 33JaHHOW TOYHOCTBIO;

- YIOPSIIOYMBATh YUCIIA, 3alTUCAHHBIE B BUJIE OOBIKHOBEHHBIX U JIECATUYHBIX JPOOEH;

- HaxoauTh HOJI u1 HOK uucen u ncnonb30BaTh UX NpH pELICHUH 3a/a4.

- OINEepUpOBaTh TMOHSATHEM MOJYJb YHWCIA, TE€OMETPUYECKas HHTEPIPETalns MOJIYJIst
qucha.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- IPUMEHSTH MPaBUJIa MPUOIMKEHHBIX BBIYMCICHUHN MPU PEHICHUH MPAKTHYECKUX 3a/1a4
Y PEIICHHUH 3a7a49 IPYTUX YI4eOHBIX TPEIMETOB;

- BBITOJIHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4, B
TOM YHCJI€ TPUOJIMIKEHHBIX BBIUYNCIICHUN;

- COCTaBJIAITb UHWCJIOBBIE BBIPAXKEHUS M OLEHUBATh MX 3HAYCHUS NPH PELICHUU
MPaKTUYECKUX 33/1a4 U 3371a4 U3 APYTUX YICOHBIX MPEIMETOB;

Ypasnenus u nepasencmea

Boinycknuk nonyuum 603moxicHOCHb HAYUUMbCA:

- ONIEPUPOBATh TMOHSTHSMHU: PABEHCTBO, YKCIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb
ypaBHEHUS, PEIICHUE YPaBHEHHUS, YUCIIOBOE HEPABEHCTRO.

Cmamucmuka u meopus eepoamuocmeii

Boinycknuk nonayuum 603mMoxicHOCHIb HAYYUMBCA:

- OMEpUPOBATH MOHSATUSMHU: CTONOYATHIE W KPYTOBBIE IUArPAMMBbI, TaOTUIBI JaHHBIX,
cpenHee apuMeTHIECKOE,

- U3BJIEKaTh, MH()OPMAIIHIO, TTPEICTABICHHYIO B TA0NIUIIAX, HA JHATPAMMAX;

- COCTaBIIATH TAOJIUIIBI, CTPOUTH IUAarpaMMbl Ha OCHOBE JaHHBIX.

B noeceonesnoit sicuznu u npu usyuenuu opyzux npeomemos:



- U3BJIEKaTh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATh MHPOPMAIUIO, MIPEACTABICHHYIO B
TaOJIMIIAX U HA TUarpaMMax, OTPaKaroIIy0 CBOMCTBA U XapaKTEPUCTUKH PEaTbHBIX IMPOIECCOB U
SIBJICHU.

Texcmoewie 3a0auu

Boinycknuk noayuum 603mMo0icCHOCHIb HAYUUMbCA:

- pemaTh MPOCTHIE M CIOXHBIE 3314 Pa3HBIX TUIIOB, a TAKXKE 3a7ay TOBBIIICHHOM
TPYIHOCTH;

- WCIOJB30BAaTh pa3HbIE KPATKHUE 3alUCH KaK MOJETH TEKCTOB CIIOKHBIX 3a/1ad JUIs
MIOCTPOCHHUSI TIOMCKOBOW CXEMBI M PEIICHUS 3a]1aY;

- 3HaTh U MPUMEHATH 00a crocoba MoucKa pemeHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO U
OT YCJIOBHS K TPEOOBAHHMIO);

- MOJICJIMPOBATh PACCY>KJICHHSI IIPH MTOUCKE PELICHUS 3aJ1au C IOMOIIBIO Irpad-CXEMBbI;

- BBIICTISATH ATAIbI PEHICHHS 33/1a4 U COIepKaHUEe KaXKIO0ro JTara;

- UHTEPIPETHUPOBATH BHIYUCIUTEIBHBIC PE3yJIbTATHl B 3a/1a4e, UCCIEI0BATh MMOyYeHHOE
pellieHre 3a1a4u;

- QaHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYallMU B3aMMHOTO PACTIONOKEHHUS IBYX OOBEKTOB M
M3MEHEHHE UX XapaKTePUCTUK MIPU COBMECTHOM JABMXKEHUU (CKOPOCTH, BPEMsl, pACCTOSIHHE) MPU
pelieHnH 3a/7a4 Ha JBWKCHHE JBYX OOBEKTOB KaKk B OJHOM, TaK M B IPOTHUBOIIOJIOKHBIX
HaIpaBJICHUSAX;

- WCCIIEZIOBAaTh BCEBO3MOKHBIC CHUTYAallMM NMPU PEHICHWHW 33734 Ha JBIDKEHHE IO PEKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

- pemartb pa3HOOOpa3HbBIE 3a/1a4l «HA YaCTHy,

- pemath U 0OOCHOBBIBATH CBOE PElICHHE 33/1a4 (BBIACIATh MATEMAaTUYECKYIO OCHOBY ) Ha
HAXOXKJCHHE YaCTH YKCIa M YHCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpOOH;

- OCO3HaBaThb M OOBACHATH MJACHTUYHOCTb 3a/lady Pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPH
BEIMYMHBI (Ha pa0doTy, HA TOKYIKH, Ha JBM)KEHHE); BBIACIATH ITH BEIMYUHBI M OTHOIICHUS
MEXJIy HHMMH, NPUMEHATh UX NPU pElIeHUM 3a/ady, KOHCTPYHpPOBaTh COOCTBEHHBIE 3aJjauu
YKa3aHHBIX TUTIOB.

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomMemos:

- BBIICTISITH TPH PEIICHUH 3aj1ad XapaKTePUCTUKH pacCMaTpUBaEeMON B 3a/1a4e CUTYaIluH,
OTJIMYHBIE OT PEANbHBIX (T€, OT KOTOPBIX a0CTParupoBaIuCh), KOHCTPYHUPOBATh HOBbIE CUTyallun
C Y4ETOM ITHX XapaKTEPUCTUK, B YACTHOCTH, IPU PEUICHNH 3a7a4 Ha KOHIICHTPAILINH, YIUTHIBATh
IUIOTHOCTH BELIECTBA;

- pemarh U KOHCTPYHPOBATh 33/1a4l HA OCHOBE PACCMOTPEHUsSI PEAbHBIX CHUTYAIlHid, B
KOTOPBIX HE TpeOyeTcsl TOUHBIM BHIUNCIUTENbHBIA PE3yNbTaT;

- pemarth 3aa9u Ha JBIDKEHUE 10 PEKe, pacCMaTpuBasi pa3HbIe CHCTEMBI OTCUETA.

Hacnaonan zeomempusn

T'eomempuueckue ghuzyput

BuinyckHuk noayuum 603mM0MCHOCHb HAYUUMBCA:

- OIEepHPOBATH MOHATHAMHU (HTypa, TOYKA, OTPE30K, MpsMas, JydY, JIOMaHas, yroi,
MHOTOYTOJIbHUK, TPEYTOJIBHUK U YETHIPEXYTOJIbHUK, MPSAMOYTOJILHUK U KBAJIpaT, OKPYKHOCTh U
KpYT, IPSIMOYTOJILHBIN Mapajuienenumnes, Ky0, mpu3ma, map, mupaMuia, IITHHIDP, KOHYC;

- U3BJIEKaTh, HUHTEPIPETUPOBATh M MPeoOpa30BbIBaTh MHPOPMALUIO O TEOMETPUUECKUX
burypax, npeJCcTaBICHHYIO Ha YepTex)ax

- M300paxarh u3yyaemble (QUIYpbl OT PYKM U C TIOMOIIBIO JIMHEHKH, LHPKYJI,
KOMITbIOTEPHBIX HHCTPYMEHTOB.

B nosceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemos:

- pemaTh IpakTHYECKUE 3a/1a4i ¢ IPUMEHEHUEM MPOCTEHIINX CBOWCTB (uUryp.

H3mepenusa u eviuucinenus

Boinycknuk nonyuum 603mMo0xicHOCHIb HAYUUMBCA:

- BBINIOJIHATH U3MEPEHUE JUINH, PACCTOSIHUIA, BEJIMYUH YTJIOB, C TOMOIIBIO HHCTPYMEHTOB
JUISL U3MEPEHUN IJIUH U YTJIOB;



- BBIUKCHATH IUJIOMAAM MPSIMOYTOJBHHUKOB, KBaJIpaToB, OOBEMBI MPSIMOYTOJbHBIX
napaJiesIenune/10B, Kyoos.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- BBIYUCIISITh PACCTOSTHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalMsIX, IUIOMAAN YIaCTKOB
MPSIMOYTOIbHON (hOPMBI, 00bEMBI KOMHAT;

- BBINIOJIHSATH MIPOCTEUIIINE TOCTPOEHHUSI HA MECTHOCTH, HEOOXOIUMbIE B PEAIbHOM JKU3HH;

OILICHUBATh pa3Mephbl PeaJbHbIX 00BEKTOB OKPY>KAIOILIET0 MHUPA.

Hcmopusa mamemamuru

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

- XapaKTepU30BaTh BKJIAJ BBIJAIOIIMXCS MAaT€MATHKOB B Pa3BUTHE MATEMaTUKHU M WHBIX
Hay4YHBIX 00JacTel.

7-9 Kknaccel (012 UCHOIL30BAHUA 6 HNOGCEOHEBHOU MCU3HU U oObecneueHus
603MOHCHOCIU YCREUIHO20 NPOOOJIHCEHUA 00PA308AHUA HA HA3080M YPOBHE)

Dnemenmul meopuu MHOMCECE U MAMEMAMUYECKOU 102UKU

Boinycknuk naywumces:

- onepupoBaTh Ha 0a30BOM YpPOBHE IMOHSATHUSMH: MHOXECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHAIICKHOCTB;

- 3a/1aBaTh MHOYKECTBA MIEPEUUCIICHUEM UX DJIEMEHTOB;

- HaXOJUTh MepeceueHne, 00beIMHEHUE, MOAMHOKECTBO B IPOCTEHIIINX CUTYAITHIX;

- omepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSAMHU: OIPEICICHUE, aKCHUOMa, Teopema,
JI0Ka3aTeNIbCTBO;

- IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JJIs MOATBEPKICHUSI CBOMX BBICKA3bIBAHUM

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

- HCIOJB30BaTh TIpadUUecKoe TMPEJCTaBICHUE MHOXKECTB Il OINHCAHHS pPeaJbHbIX
MIPOLIECCOB U SBIICHUH, PU PEIICHUH 3a/1a4 IPYTHX yUeOHBIX MPEIMETOB.

Yucna

Buvinycknuk nayuumcea:

- ONepUpoOBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU: HATypajdbHOE YHCIIO, IIEJIO€ YHUCIIO,
OOBIKHOBEHHast Jpo0Ob, JAecATHYHas JpoOb, CMemaHHas JpoOb, palHoOHaIbHOE YHUCIIO,
apudmeTnyecKuil KBaJlpaTHbIN KOPEHb;

- UCTIOJIB30BaTh CBOMCTBA YKCEN U MPaBUIIa IEUCTBUI MPU BBIITOJIHEHUH BBIUYMCICHUN;

- UCIIOJIH30BaTh MPU3HAKK JEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BHITTOJIHEHUHN BBIYUCICHUN U
pELIEHUU HECIOKHBIX 3a/1a4;

- BBITIOJTHATH OKPYTJIEHUE PAlIMOHATLHBIX YHCET B COOTBETCTBUH C MPABUIIAMU;

- OLIEHUBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJOKUTEIBLHOTO 1EJI0r0 YUCIa;

- pacro3HaBaTh palMOHATIBHBIC U UPPAITHOHAIIBHBIE YHCIIA;

- CpaBHMBATh YHCIIA.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- OLIEHUBATh PE3yJIbTaThl BEIUMCICHUHN MIPU PEIICHUHU MTPAKTUYECKHUX 3a]1ay;

- BBITIOJTHATH CPABHEHHUE YHCEI B PEATbHBIX CUTYyaIUsIX;

- COCTaBJISITh YMCIIOBBIE BBIPAXKEHHUS IMPHU PEIICHUU NPAKTUYECKUX 3aJad U 3a/Jad M3
JIPYTUX YICOHBIX TIPEIMETOB

Toorcoecmeennvie npeodpazoeanus

Boinycknuk naywumcesa:

- BBIMIOJHATh HECJIOXKHBIE TpeoOpa3oBaHUS I BBIUKCICHHS 3HAYCHUN YHCIOBBIX
BBIpOKEHUI, COAEpXKAIIUX CTENEHU C HaTypaJbHBIM IOKa3aTelieM, CTENEHU C LEeIbIM
OTPHULIATENLHBIM MOKA3aTeNeM;

- BBIMIOJIHATH HECJIOXHBIE MPEeoOpa3OBaHUs LIETBbIX BBIPAKEHMI: pPacCKphIBaTh CKOOKH,
MIPUBOJIUTH TIOJJOOHBIE CIIaraeMbIe;

- HCMONb30BaTh (OPMYJIbI COKPAIIEHHOTO YMHOXEHHUS (KBagpaT CyMMbI, KBajapaT
Pa3HOCTHU, PA3HOCTH KBAAPATOB) JIJIsl YIPOIICHUS BEIYMCIICHUN 3HAUCHHU I BBIPAXKEHUN;



- BBINIOJIHATH HECIIOXKHBIE Mpeo0pa3zoBaHusl IpOOHO-TUHEHHBIX BHIPAKEHUN U BhIpAXKEHUN
C KBaJJpaTHbIMHU KOPHSIMH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- IOHUMAaTh CMBICJI 3aIIUCU YHCIIa B CTAHJAPTHOM BUJE;

- OIepUpOBaTh HA 6A30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIIUCh YUCIIay.

Ypasnenus u nepasencmea

Buvinycknuk nayuumces:

- oTIepupoBaTh Ha 0a30BOM YpOBHE IMOHATHUSMHU: PABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHHUsI, PEIICHHE YPABHEHHUs, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHrEe HEPABEHCTBA;

- IPOBEPSATH CIPABEUIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

- pelaTh JIMHEWHbIE HEPABEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOASALIUECS K JIMHEWHBIM;

- pemaTh CUCTEMBI HECIIOKHBIX JINHEHHBIX YPABHEHH, HEPABEHCTB;

- IPOBEPSATH, SIBJISIETCS JIM JaHHOE YUCJIO PELIEHUEM ypaBHEHUs (HEPAaBEHCTBA);

- pelaTh KBaJlpaTHbIE YpaBHEHU 10 (opMyJie KOpHEH KBaIpaTHOTO yPaBHEHUS;

- 1300pakaTh peLIeHNs] HEPAaBEHCTB U UX CUCTEM Ha YMCJIOBOM IPSIMOM.

B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- COCTaBJISITh M pPELIaTh JIMHEWHbIE YpaBHEHHUS IPU PELICHUM 3a/1ay, BO3HUKAIOLIUX B
JIPYTUX Y4eOHBIX MpeIMeTax.

Dyukyuu

Buvinycknuk nayuumces:

- HAXO/IUTh 3HaUeHNE (DYHKIMH N0 33JAHHOMY 3HAUYEHHUIO apTyMEHTa;

- HaxOJIUTh 3HAYCHHE apryMeHTa MO 3a/JlaHHOMY 3HAYEHUI0 (YHKIMU B HECIOKHBIX
CUTYaLUsX;

- OIpEAENATh IOJIOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOPAMHAThl TOYKM IO €€
MIOJIO)KEHUIO Ha KOOPAMHATHOM MIIOCKOCTH;

- 110 TpadUKy HAXOAUTH OOJNACTh OIpPENENIEHUsl, MHOXKECTBO 3HAYEHUH, HYJIH (PYHKLUH,
MIPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pacTaHMsi U yObIBaHHS, HauOojbllee U
HauMEHblIIee 3HaYeHus! PYHKLUY;

- CTPOUTH TpaduK JTMHEUHON PYHKINH;

- TIPOBEPSTH, ABISETCS U JNaHHBIA Tpaduk rpadukoM 3aAaHHON (QYHKUMU (TMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPIHUOHATILHOCTH);

- ompeaensaTh NpUOMMKEHHbIE 3HAYEHHs] KOOPAMHAT TOYKHM IepecedeHus IpaduKoB
GbyHKIMH;

- OIepHpOBaTH Ha GA30BOM ypOBHE MOHATHAMHU: MOCIEI0BATEIBHOCTD, apupMeTHYecKas
mporpeccusi, reoMeTpuiecKas mporpeccus;

- pemaTb 3aJaud Ha TPOTPECCHMH, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HETIOCPEICTBEHHBIM MOJACYETOM 0€3 MpUMEHEHHS (OpMYyI.

B noeceonesnoit sicuznu u npu uzyueHuu Opyzux npeomemos:

- HCTIOJIb30BaTh I'paUKH peanbHBIX MPOLECCOB M 3aBUCUMOCTEN Ui OMPENENICHUs UX
CBOMCTB (HauOOJbIIME M HAUMEHbIIME 3HAUYEHUs, MPOMEKYTKH BO3pAaCTaHUS U YObIBaHMA,
00J1aCcTH MOJIOKUTEBHBIX U OTPULIATENIBHBIX 3HAYEHUH U T.11.);

- HCIIOJIb30BaTh CBOWCTBA JMHEHHOW (PYHKIMH U ee rpaduK NpH PELIeHUH 3ajad U3
IPYTUX YY4EOHBIX NMPEIMETOB.

Texcmoewie 3a0auu

Buvinycknuk nayuumces:

- pemiath HECJOXHBIE CIOKETHBIE 3aJauyd pa3HbIX THIIOB Ha Bce apupMETHYECKHUe
e CTBUSL,

- CTPOMTDH MOJIEIb YCIOBUS 3a7a4H (B BUAE TaOIHIIbI, CXEMBI, PUCYHKA WIH yPAaBHEHHS), B
KOTOPOW JJaHbl 3HAYEHUS ABYX U3 TPEX B3AMMOCBSI3AHHBIX BEIMYMH, C LEIbIO ITOMCKA PELICHUS
3a/1auu;



- OCYILECTBJIATH CIIOCOO MOKCKA PEIeHuUs 3a/1a4l, B KOTOPOM PacCyXJAeHHUE CTPOUTCS OT
yCIIOBHSA K TpeOOBAaHUIO MM OT TPeOOBAHHUS K yCIOBHUIO;

- COCTaBIIATH IUIaH PEIICHUS 3a/1a4H;

- BBIJICJIATH ATAIlbl PELICHUS 33/a4H;

- UHTEPIPETUPOBATH BHIUUCIUTEIbHBIC PE3YJIbTAThl B 3ajjaue, UCCIEA0BATh MOJIyYEHHOE
pellIeHne 3a1a4n;

- 3HaTh Pa3JIMYUe CKOPOCTEW OOBEKTa B CTOSUYEH BOJE, IPOTUB TEUCHHS U MO TEUCHHIO
peKu;

- pelaTh 3aJja41 Ha HaX0XKJIEHUE YaCTH YMCIIa U YHCTIa 10 €ro YacTH;

- pemiath 3a/1a4M pa3HbIX TUMNOB (Ha padoTy, HA OKYIKH, HAa JABM)KEHHE), CBA3BIBAIOIINX
TPH BEJINYMHBI, BBIJICISTH 3TU BEJIMYUHBI U OTHOLLICHUSI MEXTy HUMH;

- HaXOIMTh MPOLEHT OT YMCJA, YHCIO IO MPOIEHTY OT HEero, HaXOAWTh IMPOLEHTHOE
CHIDKEHUE WJIH MPOLIEHTHOE MOBBIIICHUE BETUYNHBL;

- pelaTh HECJIOXKHBIE JIOTUYECKHUE 3a7jaul METOJIOM PacCyKICHUH.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

- BBIJIBUTATh THUIIOTE3Bl O BO3MOXKHBIX TPEACITBHBIX 3HAYCHUSAX HCKOMBIX B 3aja4e
BEJIMYUH (JIeTIaTh MPUKUIKY).

Cmamucmuka u meopus 6epoamuocmeit

Boinycknuk naywumces:

- UMETh NPEACTABICHNE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIyYailiHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

- pemaTh NpocTeiie KOMOWHATOPHBIE 3a/1a4d METOJIOM MPSIMOTO M OPTaHU30BAHHOTO
nepedopa;

- IPEJCTABIATh JAaHHBIE B BUJIE TAOJHII, JHAarpaMM, rpa)uKoB;

- YUTaTh UH()OPMALINIO, TIPEICTABIICHHYIO B BUJIE TaOIUIIBI, AMArPaMMBI, rpaduka;

- OTIPENIENSITh OCHOBHBIE CTATHCTUYECKHE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

- OLICHUBATh BEPOATHOCTh COOBITHSI B IPOCTEUIINX CIyYasiX;

- UMETh MPEJICTABIICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noeceonesnoit sicuznu u npu uzyueHuu opyzux npeomemos:

- OIICHWBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

- IMETh TIPEJICTABJICHNE O POJU MPAKTUYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA;

- CpPaBHHMBAaTh OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTHKH, IMOJyUYeHHBIE B IPOIIECCE
pelIeHus IPUKIATHON 3a/1a4M, U3YUYSHHS PEalbHOTO SBJICHHUS;

- OIICHUBATh BEPOATHOCTh PEAbHBIX COOBITHI U SIBICHUH B HECIIOKHBIX CUTYAIUSIX.

T'eomempuueckue guzypui

Boinycknuk naywumces:

- OTIepHPOBATh Ha 0230BOM YPOBHE MOHATHSIMHU T'€OMETPUUECKUX DUTYD;

- U3BIIEKaTh HH()OPMAITMIO O TEOMETPHUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKax B
SIBHOM BHJIE;

- TPUMEHATh [UISI pEIICHUS 3aJad TeoMeTpudeckue (aKThl, €CcIH YCIOBUS WX
MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMme;

- pemiath 3aJauyd Ha HAXOXICHHWE T€OMETPHYECKHX BEIMYMH 110 OO0pas3laM WIH
JIITOPUTMAaM.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- HCIOJIb30BaTh CBOMCTBA TE€OMETPUYECKHX (UIyp Ui pelIeHHs THUIIOBBIX 3ajad,
BO3ZHUKAIOIIMUX B CUTYalUsIX TOBCEAHEBHOM KU3HU, 3a/1a4 MPAKTUYECKOTO COACPIKAHMUS.

Ommuowenusn

Boinycknuk naywumes:

- oTIepupoBaTh Ha 0a30BOM YpOBHE IMOHATHUSMHU: PABEHCTBO (UTYp, paBHbIE (DUTYDBHI,
PaBEHCTBO TPEYTOJIBHUKOB, MapauieIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh MPSAMBIX, YTJIbI
MEXTy TPSIMBIMH, IEPICHAUKYJIISAP, HAKIIOHHAS, TIPOESKIIUS.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:



- HCTIOJIB30BAaTh OTHOILUEHUS I pEUIeHUs MPOCTEHIIMX 3a7a4, BO3HUKAIOLIIUX B
peanbHOM KU3HHU.

H3zmepenus u eviuucnenusn

Buvinycknuk nayuumcsa:

- BBIIIOJIHATh U3MEPEHUE JUIMH, PACCTOSHUN, BEJIMYUH YIJIOB, C IOMOLIBIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JUIUH U YTIIOB;

- NPUMEHATH (GOpPMYJBl IMEPUMETpa, IUIOMATM M 00bEMa, IUIOMIAU MOBEPXHOCTU
OTJIEJIbHBIX MHOTOTPAHHUKOB IPU BBIYMCIICHUSIX, KOT/1a BCE JIAHHBIE UMEIOTCS B YCIIOBUU,

- npuMeHsATh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPHUYECKHE COOTHOIICHUS IS
BBIYMCIICHHS JUIMH, PACCTOSIHUM, IUIOIAJEN B POCTEUILINX CIydasix.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- BBIYUCIATH PACCTOSHHMS HAa MECTHOCTH B CTAHJIAPTHBIX CHUTyallusiX, IUIOUIAAN B
MPOCTEHIINX CITydasix, IPUMEHATH (OPMYIIbI B MPOCTEUIINX CUTYALIUAX B IIOBCEIHEBHOM KU3HU.

I'eomempuueckue nocmpoenus

Buvinycknuk nayuumces:

- N300paXkaTh THUIIOBBIC IUIOCKUE (UTYphl UM (UTYpPHI B MPOCTPAHCTBE OT PYKH H C
[IOMOIIIbI0 HUHCTPYMEHTOB.

B noeceonesnoit sccuznu u npu uzyuenuu opyzux npeomemos:

- BBITIOJIHSATH IPOCTEHIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOUMbIE B PEATbHOM KU3HU.

T'eomempuueckue npeoobpazosanusn

Buvinycknuk nayuumces:

- CTPOUTH QUTYPY, CAMMETPUIHYIO TaHHOU (PUTYPE OTHOCUTEIHHO OCH U TOUYKH.

B noeceonesnoii srcu3nu u npu uzyueHuu Opyzux npeomemos:

- pacro3HaBaTh JBHKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

- pacro3HaBaTh CHMMETPHUYHBIE (PUTYPHI B OKPYKAIOILIEM MHpE.

Bexkmoput u koopounamet Ha nnockocmu

Buvinycknuk nayuumcea:

- ONepUpoOBaTh HAa OA30BOM YPOBHE MOHATHUIMU: BEKTOP, CyMMa BEKTOPOB, MPOU3BEIACHUE
BEKTOpAa Ha YHUCIIO, KOOPJAUHATHI Ha MJIOCKOCTH;

- OTpeNeNsATh MPUOTMKEHHO KOOPIUHATHI TOYKHU MO €€ N300paKeHUI0 Ha KOOPAMHATHOM
MIJIOCKOCTH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- UCTIOJIB30BaTh BEKTOPBI AJIA PEHICHUS MPOCTEHIIMX 3aJad Ha ONpe/ieJIeHHe CKOPOCTH
OTHOCUTEILHOTO JBUKEHUSI.

Hcmopusa mamemamuru

Boinycknuk naywumces:

- ONMCHIBATh OTJEIbHBIE BBIIAIONIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJI€ Pa3BUTHUSA
MaTEeMaTHUKH KaK HAyKH;

- NPUBOJUTH TPUMEPHl MaTEMaTHYECKUX OTKPBITUA M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMHPHON UCTOPUEH;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu.

Memoowvt mamemamuxu

Buvinycknuk nayuumcesa:

- BBIOMpaTh TOIXOMAIIMNA W3YYSHHBIA METOA JUIsl pEIICHUH W3YYCHHBIX THIIOB
MaTeMaTUYECKUX 3a/a4;

-  OpPUBOAWTH NPUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B  OKpYyKaroUlei
JEUCTBUTENHLHOCTH U MPOU3BEACHUSIX UCKYCCTBA.

7-9 Knaccot (0n1a obecneyeHUs  BO3ZMOMCHOCMU  YCHEUIHO20  HPOOOJIHCEHUA
oopazoseanusn Ha 6a3060m u y2ayoaéHHOM YPOEHAX)

Dnemenmpl meopuu MHONHCECHE U MAMEMAMUYECKOU 10ZUKU

Boinycknuk nonyuum 603mM0}CHOCHIb HAYUUMbBCA:



- OIepUpOBaTh  TMOHATUSMHU:  ONpEIEJIeHHe, TeopeMmMa, aKCUOMa,  MHOXECTBO,
XapaKTePUCTHKH MHOXECTBA, JJIEMEHT MHOXECTBA, IIyCTOe, KOHEYHOE U OECKOHEYHOE
MHO>KECTBO, MOJAMHOXECTBO, IPUHAIUICKHOCTh, BKIIFOUECHUE, PABEHCTBO MHOKECTB;

- n300paxkaTh MHOXKECTBA M OTHOIIIEHUE MHOKECTB C ITOMOIIIbIO KPyToB Diliiepa;

- ONpEeNeNsITh MPUHAIJICHKHOCTh IJIEMEHTa MHOKECTBY, OOBbEIMHEHUIO U MEPECEUCHUIO
MHOXECTB;

- 33/1aBaTh MHOKECTBO C MMOMOIIBIO IEPEUUCIICHHUS HIIEMEHTOB, CIOBECHOT'O OIHMCAHNUS;

ONEpUPOBATh TMOHATUSIMHU: BBICKA3bIBAHWE, WCTUHHOCTh U JIOKHOCTH BBICKA3bIBaHUS,
OTpUIIaHHE BBICKA3bIBAHMM, OMNEpallMd HaJ BBICKA3bIBAHUSIMM: M, WU, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMILTUKALINH);

- CTPOUTH BbICKA3bIBaHUS, OTPULIAHUS BHICKA3bIBAHUH.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

- CTPOUTH IEMOYKH YMO3AKIIIOUEHU Ha OCHOBE UCIIOJIb30BAHMSI IPABUIT JIOTHUKU;

- ACIIOJI30BaTh MHOKECTBA, OIEpaIli ¢ MHOKECTBAMU, UX rpaduueckoe mpeacTaBIeHUE
JUISL OITMCAHMSI PEANIbHBIX MTPOLIECCOB U SBICHUI.

Yucna

Boinycknuk nonyuum 603mMO0iCHOCHIb HAYUUMBCA:

- ONEPUPOBATH MOHATUSIMHU: MHOXXECTBO HATYPaJIbHBIX YHCEJI, MHOKECTBO IIE€IIBIX YUCE,
MHOKECTBO PAIlMOHATBLHBIX YHCEN, UppaAlMOHATIBbHOE YMCIIO, KBAaJIPAaTHBIN KOPEHb, MHOXKECTBO
NEUCTBUTENBHBIX ~ YHMCJIO, TCOMETPUYECKas  WHTEPHpeTalus  HATypajdbHBIX,  ICJIBIX,
palOHAaIbHBIX, TEHCTBUTENBHBIX YHCET;

- IOHUMATh U OOBSICHATH CMBICII TIO3UIIMOHHOMN 3aMMCH HATYPAJIBLHOTO YMCIIA;

- BBINIOJIHATH BBIYMCIICHUS, B TOM YHCJE C UCIOJIb30BaHUEM MPHEMOB PaIlMOHATIBHBIX
BBIYHCIICHHUI,

- BBIIIOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX YUCEN C 33JaHHOW TOYHOCTBIO;

- CpaBHMBATh PAIIMOHAJILHBIE U UpPAIlMOHAIBHBIC YUCIIA,

- IPE/ICTABIIATH PallMOHATEHOE YUCIIO B BUIE JECITHUHOMN TpoOH

- YIIOPSIIOYMBATh YUCIIA, 3aITUCAHHBIE B BUJIE OOBIKHOBEHHOMW U JCCATUYHOU TpOoOH;

- Haxoauth HOJI u1 HOK 4ucen u ncnonb30BaTh UX NpHU pELICHUH 3a/1a4.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- IPUMEHSTH MpaBuia MPUOTMKEHHBIX BBIUMCICHHUH MPH PEIICHUH MPAKTUYECKUX 3a/1a4
Y PEIICHHUH 3a7a49 IPYTUX YUYEOHBIX TPEIMETOB;

- BBITIOJIHATH CPABHEHHE PE3YJIbTATOB BBIYUCICHUN MIPU PEIICHUU IPAKTHUECKUX 3aa4, B
TOM YHCJI€ TPUOJIMIKEHHBIX BBIUYMCIICHUH;

- COCTaBJISITh U OLIEHUBATh YMCIIOBBIE BBHIPAXKEHUS MPHU PEUICHUU NMPAKTUYECKUX 3a]ad U
3a/1a4 U3 IPYTUX YU4eOHBIX IPEIMETOB;

- 3aIIMCHIBATh U OKPYIJIATh YHUCIOBbIE 3HAYEHUSI PEAIbHBIX BEIUYUH C UCIOJIb30BAaHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

Toorcoecmeennvie npeodpazoeanus

Boinycknuk nonyuum 603moxicHOCHb HAYUUMbCA:

- ONIEPUPOBATh MOHSATUSMU: CTENEHb C HATypaJbHBIM IOKA3aTEIEeM, CTENEHb C LEIbIM
OTPHUIIATEILHBIM TIOKa3aTeeM;

- BBITIOJTHATH TIPE0OPA30BaHUS IIENIBIX BBIPAXKEHUH: IEHCTBUS C OJHOWICHAMH (CIIOKEHUE,
BBIYMTaHUE, YMHOXKEHHUE), TEUCTBUS C MHOTOWICHAMH (CJI0KEHHE, BRIYUTaHUE, YMHOKEHHUE);

- BBITIOJIHATH Pa3I0KEHNUE MHOTOWICHOB HA MHOKUTEIH OJHUM M3 CIIOCOOOB: BHIHECEHUE
3a CKOOKY, IpyIIIUPOBKa, UCIIOJIb30BaHUE (POPMYJT COKPALICHHOTO YMHOXKECHHUS;

- BBIJIEJATH KBaAPaT CyMMbI U PA3HOCTU OJAHOUYJICHOB;

- packi1aJbIBaTh HA MHOXKUTEIN KBAJPAaTHBIM TPEXUJIEH;

BHITIONHATh  MpeoOpa3oBaHUsl  BBIPAKECHUM, COJCPXKAIIMX CTETIEHH C  IEeJBIMH
OTpULATENIbHBIMU  IOKa3aTeIsIMU, MEPEeXOAUTh OT 3aluCd B BHUAE CTENEHU C IEJbIM
OTpHUIATENLHBIM ITOKa3aTeJIeM K 3aITUCH B BHJIE JpoOH;



- BBIIOJHATH MpeoOpa3zoBaHUs JAPOOHO-PALMOHAIBHBIX BBIPAKEHUH: COKpallleHUuE
npobeii, mpuBeIeHre aredpandeckux Apodeii kK 001eMy 3HaAMEHATEII0, CII0KEHHUE, YMHOKCHHE,
JielieHne anredpandeckux apooeii, Bo3BeaeHue anredpandeckoil 1poOu B HATYpPaIbHYIO U LENIYIO
OTPUIATEIILHYIO CTETICHb;

- BBIIIOJIHSATH IPE0Opa30BaHUs BRIPAXKECHU, COJIEPKAINX KBaJIpaTHbIE KOPHU;

- BBIICNATH KBAJpaT CyMMBbI WJIU PA3HOCTU JBYYICHA B BBIPAKEHUSIX, COACPIKAIIUX
KBaJIpaTHbIE KOPHU;

- BBITIOJTHSATH TIPE0OPA30BaHUs BHIPAKCHHIA, COIEPIKAITIX MOIYJIb.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- BBITIOJTHATH MPEoOpa3oBaHusl U JCHCTBUS C YUCIIAMH, 3aMCAHHBIMH B CTaHIAPTHOM
BU/IE;

- BBITIOJIHATH MpeoOpa3oBaHusl areOpandecKuX BRIPAKEHUHN TIPH PEIICHUH 33124 JPYTHUX
y4eOHBIX MPEAMETOB.

Ypasnenus u nepasencmea

Boinycknuk nonyuum 603mMO0iCHOCHIb HAYUUMbCA:

- OIICPUPOBATh TOHSATUSMHU: ypaBHEHUE, HEPABEHCTBO, KOPEHb YypPaBHEHUs, PCIICHUE
HEPAaBEHCTBA, PAaBHOCHWIIbHBIE ypaBHEHUS, OOJACTh OMpeJelieHUs YypaBHEHHs (HEpaBEHCTBA,
CUCTEMBI YPaBHCHHI WM HEPABEHCTB);

-pemniath JIMHEWHBbIE YpaBHEHUS U YPaBHEHHs, CBOJMMBIC K JIMHEHHBIM C IOMOIIBIO
TOKIECTBEHHBIX TIPpe0Opa3oBaHUii;

- peuiath KBaJpaTHbIC YPaBHEHUSI M YPaBHEHHS, CBOJUMBIE K KBaJIPATHBIM C ITOMOIIbIO
TOKIECTBEHHBIX TIPe0Opa3oBaHUii;

- pemath APOOHO-TMHEHHbIC YpaBHEHUS;

- peliath TpocTeiile HppalMoHaIbHbIE yPaBHEHHUS BUaa V F(x)= a, N F(x)= N ()

x"=a.

- pelath ypaBHEHHsI BUJa ;

- pelaTh ypaBHEHUS CIOCOOOM Pa3yIoKEeHHs Ha MHOKUTENN U 3aMEHbI IEPEMEHHOM;

- HCIMOJIb30BaTh METOJ| HMHTEpPBAIOB JUIsl PELICHHUsS LENbIX U JPOOHO-pAllMOHAIBHBIX
HEPABEHCTB;

- pemarth JMHEHHbIe YPaBHEHUS M HEPABEHCTBA C TapaMeTpaMu;

- pelaTh HECJIOXKHbBIE KBAaJPATHbIE YPABHEHUSI C TAPaMETPOM;

- pelaTh HECIOKHbIE CUCTEMBI JINHEHHBIX YpPaBHEHUH C TapaMeTpamu;

- pelaTh HECJIOXKHbBIE YPaBHEHUS B LIEJIbIX YHCTaX.

B nosceonesnoi scusnu u npu usyuenHuu Opyzux npeomMemos:

- COCTaBJISITh W pelIaTh JIMHEHHBIE M KBAJpATHBIC ypaBHEHHs, ypaBHEHHS, K HUM
CBOJSIIMECS, CUCTEMbl JIMHEHHBIX YpaBHEHHMH, HEPABEHCTB NpPU pEUICHWU 3a7ad JApPYrux
y4eOHBIX TIPEIMETOB;

- BBIIOJHATH OILIEHKY MPaBAONOJO0MS pe3yabTaToOB, IOJYyYaeMbIX IPH PpEIICHUH
JIMHEWHBIX W KBaJpPAaTHBIX YPABHEHUN M CUCTEM JIMHEWHBIX YPaBHEHUI W HEPABEHCTB IpHU
pelIeHUH 3a1a4 APYTHX YUeOHBIX TPEIMETOB;

- BbIOMpATh COOTBETCTBYIOIIME YpaBHEHUS, HEPABEHCTBA MJIM HUX CHUCTEMbI, IS
COCTaBJICHHS] MaTEMAaTUYECKON MOJIEIH 3aJaHHOM peabHON CUTYalluy WK MPUKIIaJHON 3a/1a4H;

- YyMETh MHTEPIPETHPOBAThH TOIYYCHHBIA TPU pPEIICHUHN YpaBHEHUS, HEPABEHCTBA WIIH
CHCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJaHHOI peabHON CUTYyalluy WU MPUKIATHON 3a1a4H.

Dynkyuu

Boinycknuk nonyuum 603mM04#CHOCHb HAYUUMbCA:

- ONIEPUPOBATH MOHATHAMU: (DYHKITMOHAIbHAS 3aBUCUMOCTD, QYHKIMS, TpaduK GyHKIIUH,
cnocoObl 3afaHus (YHKIMM, apryMEHT W 3HadeHUe (QYHKLIMH, OOJAcTb ONpEAeiCHUs U
MHOXECTBO 3HAaueHUH (QYHKIMH, HYIM (QYHKIUM, T[POMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKIIUH, YETHOCTH/HEUETHOCTD (PYHKIIUH;



- CTPOUTH rpagukn  JTUHEHHOM, KBaJpaTUIHOMN hyHKIHH, oOpaTtHoit

k
y=a+——- :\/;’yzg/;’y=|X|;

MPONOPIIMOHATILHOCTH, (YHKIIUU BUJIA: x+b Y
- Ha MpuUMepe KBAAPaTUYHOH (YHKIIMH, HCIIONB30BaTh TMpeodpa3oBaHusi rpaduka

¢bynkuun y = f(x) ans nocrpoenus rpagukoB QyHKIHNA y=af (ke+b)+c ;

- COCTABJIATh YPAaBHEHHUS IIPSIMOM 110 3aJaHHBIM YCJIOBHAM: IIPOXOAAILEHN Yepe3 ABE TOUKU
C 3aJlaHHBIMU KOOPAMHATAMM, NPOXOIAIIEH Yepe3 JaHHYI0 TOYKYy M IapajljIe]bHOW JTaHHOU
MPSMOI;

- UCccNe1oBaTh (PyHKIUIO 1O e€ rpaduKy;

- HaxOIUTb MHOJKECTBO 3HAYCHMW, HYJM, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOHN (PyHKITNH;

- ONEepUpOBaTh MOHATHAMM: IOCIEAOBATENbHOCTh, apuMeTHyecKas Iporpeccus,
reoMeTpuyecKas Iporpeccus;

- pelarh 3aJa4u Ha apu(METHUECKYI0 U TEOMETPHUECKYIO TPOIPECCHIO.

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

- WIIIOCTPUPOBATh C MOMOILIBIO IpadyKa peaabHy 3aBUCUMOCTb WJIM NPOLECC M0 UX
XapaKTepUCTHKAM;

- HCHOJb30BaTh CBOMCTBA M rpaduK KBaJpaTWUYHON (YHKLUU MPU PELICHUH 337134 U3
JOPYTUX Y4EOHBIX IIPEIMETOB.

Texcmoewie 3a0auu

Boinycknuk nosyuum 603mM0MCHOCHb HAYUUMBCA:

- pelaTh MPOCThIE M CJIOKHBIE 33Ja4d Pa3HbIX THUIIOB, & TAK)KE 3aa4M IOBBIIICHHON
TPYJIHOCTH;

- WCIONB30BaTh pa3HbIE KPATKUE 3alUCH KAaK MOJENM TEKCTOB CIIOKHBIX 3anad s
ITOCTPOEHHUSI IOMCKOBOW CXEMBI U PEIICHUs 3a]1ay;

- pa3nuyarh MOJENb TEKCTa M MOJENb DPELIEHUs 3aJadyd, KOHCTPYHPOBATH K OJHOHN
MO/JIETIN PELIeHUsI HECTI0KHOM 3a/1aull pa3HbIe MOJIEIN TEKCTa 3a/1a4u;

- 3HaTh U NMPUMEHATH 00a crioco0a MOUCKa peleHus 3a1a4 (0T TpeOOBaHMs K YCIOBUIO U
OT yCJIOBUS K TpeOOBaHMIO);

- MOJIJINPOBATh PAcCy>KJICHHs ITPH MOUCKE PELICHUs 3ajjau C TOMOIIBIO Irpad-CXeMbl;

- BBIICIISAITH ATAIbI PELICHMS 33/1a4 U COJIepKaHKE KaXKIO0ro JTarna;

- YMETh BBIOMpATh ONTHMAJIBHBIA METO/ PELIeHMs 3aJjauyd U OCO3HaBaTh BbIOOp METOJa,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOAUTH Pa3HbIe PEILICHUs 3aJau, €CJIM BO3MOXKHO;

- aHAJIIM3UPOBATh 3aTPYJHEHMS U PELICHUH 3a/1a4;

- BBINIOJIHATH pa3jMyHble MpeoOpa3oBaHMs MPEAJIOKEHHON 3ajaud, KOHCTPYHPOBATh
HOBBIE 33/1a41 U3 JaHHOMW, B TOM YHCIie 0OpaTHEIE;

- UHTEpIPETUPOBATh BBIUUCIUTEIbHBIE PE3YJIbTAThl B 3ajjaue, UCCIEA0BATh MMOJIyYEHHOE
pelIeHne 3a1a4n;

- aHAJIM3UPOBATh BCEBO3MOXKHbBIE CUTYAIIMH B3aUMHOI'O PACMOJIOKEHUS IBYX OOBEKTOB U
MU3MEHEHHE UX XapaKTEPUCTUK IIPU COBMECTHOM JABM)KEHUHU (CKOPOCTb, BPEMS, PACCTOSIHUE) NPU
pelleHrr 3a/Jad Ha JIBIKEHUE JBYX OOBEKTOB Kak B OJHOM, TaK MU B IPOTHUBOIOJOKHBIX
HaIPaBJICHUSX;

- HCCJeloBaTh BCEBO3MOXKHBIE CUTYAIlMM MPU PELICHUH 33Jady Ha JIBM)KEHHE 10 peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

- pemarh pa3sHOOOpa3HbIE 3a/]a4l «HA YacTH»,

- pemiaTh 1 0OOCHOBBIBATH CBOE PELICHUE 3aj1ay (BBLACIATh MAaTEMATUYECKYIO OCHOBY) Ha
HaXO0KJICHHE YaCTH YKClla U YUCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA JIpooOH;

- OCO3HaBaThb M OOBSACHATH MACHTUYHOCTH 3a/1a4 Pa3HBIX THUIIOB, CBS3BIBAIOIIUX TPH
BEIMYMHBI (Ha paboTy, HAa MOKYIKH, HAa JBH)KEHHUE), BBIACIATh 3TU BEIMYUHBI U OTHOLICHUS
MEXIy HUMH, NPUMEHATh UX MpPH pEIIeHHH 3a]ad, KOHCTPYHPOBaTb COOCTBEHHBIC 33134
YKa3aHHBIX THIIOB;



- BJIaJIETh OCHOBHBIMHM METOJIaMH PEIICHMS 3a]]a4 Ha CMECH, CILJIaBbl, KOHIEHTPALINH;

- pemiaTh 3aJa4d HA MPOIEHTHI, B TOM YHCIE, CJIOXHBIC MPOLEHTH ¢ 00OCHOBAHUEM,
UCIIOJIb3YS Pa3HbIE CIIOCOOBI;

- pemarh JIOTUYECKUE 3a/1a4H Pa3HBIMH CIIOCO0aMH, B TOM YHCIIE, C ABYMs OJIOKaMH U C
Tpemsi 0JI0KaMH JTaHHBIX C IIOMOIIBIO TAOJIHIL;

- pewiathb 3a7a4u 110 KOMOMHATOPUKE U TEOPUU BEPOATHOCTEN HA OCHOBE UCIIOJIb30BaHUS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBATDH PEILICHUE;

- pelaTh HECJIOXKHBIE 3a7a4l 110 MaTEMAaTUYECKON CTaTUCTHUKE;

- OBJAJIeTh OCHOBHBIMM METOJIaMU pELICHUS CIOKETHBIX 3aj1ad: apu(PMETHUECKUH,
anreOpandeckuii, mepedop BapuaHTOB, FTEOMETPUUECKU, rpauIecKuid, MPUMEHSITh UX B HOBBIX
10 CPABHEHUIO C U3YYEHHBIMU CUTYAIUSIMHU.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

- BBIJEJATH [IPY PELICHUU 33/1a4 XapaKTepUCTUKHU pacCMaTpUBaeMOM B 3a7au€ CUTYalHH,
OTJIMYHBIE OT PEANBHBIX (T€, OT KOTOPHIX a0CTParupoBaINCh), KOHCTPYHUPOBATh HOBBIC CHUTYaIluU
C YU€TOM 3THX XapaKTEPUCTHUK, B YACTHOCTH, IPU PELICHUH 33124 HAa KOHUEHTPALIH, YYUThIBATh
IJIOTHOCTD BELIECTBA;

- peumarb U KOHCTPYHPOBATh 3aJa4ll Ha OCHOBE PACCMOTPEHMs pEalbHBbIX CUTYallUid, B
KOTOPBIX HEe TpeOyeTcsl TOYHBIN BHIYMCIUTEIBHBIA PE3yIIbTaT;

- pewaTh 3aJa4M Ha JIB>KEHHE 110 PEKe, paccMaTpuBasi pa3Hble CUCTEMbI OTCUETA.

Cmamucmuka u meopus 6epoamuocmeit

Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMBCA:

- OTIEPUPOBATh MOHATHUSMH: CTOJOYAThle W KPYTOBBIE AMArpaMMbl, TAOJHUIBI JaHHBIX,
cpenHee apudmernyeckoe, MeMaHa, HauOObIlIee U HauMEHbIIee 3HaYeHHsI BHIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaiiHas N3MEHYNBOCTb;

- U3BJIEKaTh UH(OpPMAIIHIO, IPECTABICHHYIO B TAOIUIaX, Ha AUarpamMmax, rpadukax;

- COCTaBJISATh TAaOJIUIIBL, CTPOUTH TMarpaMMbl U rpa)vKi Ha OCHOBE JAHHBIX;

- OIIepUPOBATh MOHATUAMU: (PaKTOPHUAJ YUCIIA, IEPECTAHOBKH U COUETAHUS, TPEYTOJIbHUK
ITackans;

- IPUMEHSATH NIPABUJIO IPOU3BEACHNUS NPU PEIIEHUN KOMOMHATOPHBIX 3a]a4;

- ONepupoBaTh TMOHATUSAMU: CIy4YalHbI ONBIT, CIy4yailHbIi BBIOOp, HCIIBITAHUE,
JJIEMEHTApHOE CclyyailHoe coObITHe (MCXO[), KIJIACCHUYECKOe OIpe/leIeHue BEpOSITHOCTU
CIIy4aflHOTO COOBITHS, OTIEpallK HaJl CTy4allHBIMH COOBITHSIMU;

- IPEJCTABIATh HH(OPMAIIHMIO C TIOMOIIBIO KPYroB Diliiepa;

- pelmaTh 3a/la4yll Ha BBIYKMCIEHUE BEPOSITHOCTH C IMOJACYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIIbI0 KOMOWHATOPHKH.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- U3BJIEKaTh, HHTEPIPETUPOBATH M MPE0OPa30BbIBATh HH(OPMAIIHIO, TIPEACTABICHHYIO B
Tabiulax, Ha JuarpamMmax, rpapukax, OTpaKarol[yl0 CBOWCTBAa M XapaKTEPUCTUKHU PEeasIbHBIX
MPOLIECCOB U SIBJICHUI;

- OIpeNesITh CTAaTUCTUYECKUE XapaKTEPUCTUKH BBIOOPOK IO TabiuIilaMm, Juarpammam,
rpaduKam, BBIMOIHATH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIM PELIeHHUs 3a1au;

- OLICHUBATh BEPOSTHOCTh PEATbHBIX COOBITUHN U SIBICHUH.

T'eomempuueckue guzypui

Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMBCA:

- OTIEPUPOBATh NOHATHUAMH F'€OMETPHUUECKUX (DUTYD;

- U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPa3OBbIBaTh MH(OPMALIUIO O T€OMETPUUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTekKax;

- TOpPUMEHATH TeoMmeTpuyeckue (akThl [ pelieHus 3ajady, B TOM  YHCIE,
IIpEAIIoIaraloIuX HECKOJIBKO I1aroB pelIeHMUs;

- (hopmyarpoBaTh B MPOCTEUIINX CIy4asiX CBOICTBA U MPU3HAKU (QUTYD;

- I0OKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHUS



- BJIAQAETh CTAaHAAPTHOM Kiaccudukanuen 1IoCKux Quryp (TpeyroJbHUKOB |
YEThIPEXYTOJIbHUKOB).

B noeceownesnotl sicusnu u npu uzyuernuu Opyeux npeomemos:

- MCIIOJIb30BaTh CBOWMCTBA T€OMETPHUUECKUX (UTYp JUIS PELICHHUs 3a/1a4 MPAKTHYECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX AUCLUILINH.

Ommnowenusn

Boinycknuk noayuum 603M0MCHOCHIL HAYYUMBCA:

- OTIEPHPOBATh  TOHATHUSMHU: PABEHCTBO (UTYp, paBHbIE (QUIYpBl, PABEHCTBO
TPEYrOJbHUKOB, MapajuIeIbHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCTh MPSAMBIX, YTJIbl MEXKIY
OpSIMBIMH, TEPIEHIUKYISAp, HAKIOHHAs, NpOeKIus, mnoxodue ¢uryp, moaoOHbIe (QHUTYpHI,
M01I00HbBIE TPEYTOJIbHUKH;

- npuMeHATh Teopemy Paneca u TeopemMy 0 IPONOPLUOHAIBHBIX OTPE3KaxX MPU PELLIEHUN
3azady;

- XapaKkTepu30BaTh B3aUMHOE pACMOJOXKEHUE MPSAMONM U  OKPYXKHOCTH, JBYX
OKPYKHOCTEH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- MCTIOJIb30BaTh OTHOIICHUS ISl PEIICHUS 3a/1a4, BOSHUKAIOIINX B PeabHOU KU3HU.

Hzmepenus u epluucnenus

Boinycknuk nonyuum 603mMO0iCHOCHIb HAYUUMBCA:

- OIIEpUpPOBATh IMPEJACTABICHUSMH O JJIMHE, IJIOWAAu, OObEME Kak BeIMYMHAMHU.
[Ipumensts Teopemy Iludaropa, Gopmynsl miuomaan, o0béMa MpU PEHICHHH MHOTOMIArOBBIX
3aJ1a4, B KOTOPbIX HE BCE JIAaHHBIEC NPEACTABICHBI IBHO, @ TPEOYIOT BBIYMCIEHUH, ONEPUPOBATH
0oJjiee MUPOKUM KOJIMUYECTBOM (OPMYIT [UTHHBI, TUIOMIAIH, 00bEMA, BEIUUCIATh XapaKTePUCTUKU
KoMOMHaIMii ¢uryp (OKpy>KHOCTE U MHOTOYTOJIBHMKOB) BBIUHCIATH PACCTOSHUSA MEXIY
burypamu, IpUMEHATh TPUTOHOMETPUUECKHE (OPMYIbI IJi BBIYUCICHUNU B OOJEE CIOKHBIX
CIIy4asix, IPOBOJIUThH BBIUMCIIEHNUS Ha OCHOBE PaBHOBEIMKOCTU U PABHOCOCTABIEHHOCTH;

- IPOBOJIUTH MPOCTHIE BHIYUCICHUS HA OOBEMHBIX TENAX;

- (hopmynrpoBaTh 3a7aUn Ha BHIYMCIIEHUE JJIUH, IJI0LaAeH 1 00BEMOB U peliaTh Ux.

B noeceonesnoit sicuznu u npu uzyueHuu opyzux npeomemos:

- IPOBOJINTH BHIYHCIICHUSI HA MECTHOCTH;

- TpUMEHATH (GOPMYINIBI TPH BBIUKCICHHUSIX B CMEXKHBIX Y4YeOHBIX MpeaMeTrax, B
OKpYKaIOIIeH TeCTBUTEIHLHOCTH.

I'eomempuueckue nocmpoenus

Boinycknuk nonyuum 603mMo0xicHOCHb HAYYUMBCA:

- n300pakaTh reoMeTpuiecKkrue GUTyphl 0 TEKCTOBOMY M CHMBOJIBHOMY OIHMCaHUIO;

- CBOOOJTHO OTIEpUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CIIyYasX,

- BBIMOJIHATH MOCTPOCHUS TPEYTOJIBHUKOB, IPUMEHATh OTAEIbHBIE METOJIbI TOCTPOSHHIH
IHUPKYJIEM U JIUHEWKON Y MPOBOJAUTH MPOCTEHIIINE UCCIIECIOBAHUS YUCTIA PEIICHU;

- n300paXkaTh THUIIOBBIE MJIOCKHE (PUTYPBHl U OObEMHBIE Tela C MOMOIIBIO MPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noeceonesnoit sicuznu u npu uzyueHuu opyzux npeomemos:

- BBINIOJIHATH IIPOCTEHIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBbIE B PEAIbHOM JKU3HU;

- OLICHUBATh pa3Mepbl peaibHbIX 00BEKTOB OKPY>KAIOIIET0 MUPA.

Ilpeobpaszosanusn

Buinycknuk nonyuum 603mo03CHOCHb HAYUUMbCA:

- OIIepUpPOBATh MOHATHEM: JIBMKEHHSI U MpeoOpazoBaHusi MoA00us, BIaJeTh NpUéMaMu
MOCTPOCHUST (PUTYp C HCIIONB30BAHHEM IBUKCHHM W TPeoOpa3oBaHUN MONO0MS, MPUMEHSTH
MOJIyYE€HHbIE 3HAHUS M OIBIT MOCTPOEHUN B CMEXKHBIX MPEIMETaX U B PEAIbHBIX CUTYyalHsIX
OKpYKaroIllero MUupa,

- cTpouTh (GUrypy, TOJOOHYIO ITaHHOW, TOJB30BAaThCS CBOWMCTBAMH TMOAOOUS JJIst
000CHOBaHHUS CBOWCTB UTYP;



- IPUMEHSITh CBOMCTBA ABMKEHUHN IS POBEACHUS MPOCTEUIINX 00OCHOBAaHUN CBOMCTB
¢uryp.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- TPUMEHATH CBOMCTBAa JBWKEHUW M TMPUMEHATH MOAOOME IJsi TOCTPOCHUH U
BBIYMCIICHUM.

Bexmoput u koopounamul na niockocmu

Buvinycknuk nosyuum 603mM0MCHOCHb HAYUUMBCA:

- ONIEPUPOBATH MOHATUSIMH: BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOPa
Ha YHUCJO, YIOJd MEXAYy BEKTOpaMH, CKaJSIPHOE IPOU3BEICHHUE BEKTOPOB, KOOPAMHATHI Ha
IIJIOCKOCTH, KOOPAUHATHI BEKTOPA;

- BBINIOJIHATH JEUCTBUS HaJ BEKTOpaMHU (CIIOKEHHE, BRIYUTAHHE, YMHOXKEHHE Ha YHCIO),
BBIYUCIISITh CKaJsIPHOE TMPOU3BEACHHUE, OMPEACNATh B MPOCTEHIIMX CIydasX yrod MExXIy
BEKTOPAaMHM, BBINOJHATh PA3JI0KEHUE BEKTOpPA HA COCTABISIOIIME, NPUMEHATH IOJy4YECHHbIE
3HaHUS B (PU3UKE, IMOJIB30BATHCS (HOPMYIION BBIYMCICHUS PACCTOSHHUS MEXKIy TOYKAMH TIO
M3BECTHBIM KOOPAMHATAM, HCIIOIb30BaTh YpaBHEHUsI (PUTYp AJIs peleHus 3aaad;

- TPUMEHATb BEKTOPbI W KOOPAWHATHI JUIsl PEIICHHS TEeOMETPUUECKUX 3a/lad Ha
BBIYMCIICHHUE JITUH, YTJIOB.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemaos:

- HCTIOJIb30BaTh TOHSATUS BEKTOPOB M KOOPIMHAT MAJI pElIeHUs 3aaad 1o (Qusuke,
reorpaduu U APYruM yudeOHbIM Ipeameram/

Hcmopua mamemamuxu

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMbCA:

- XapaKTepU30BaTh BKJIAJ BBIJAIOLIMXCS MATEMATHUKOB B Pa3BUTHE MAaTEMAaTUKU U MHBIX
Hay4yHBIX o0JacTel;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHHU Poccun.

Memoovt mamemamuxu

Buvinycknuk nosyuum 603mM0MCHOCHb HAYUUMBCA:

- UCTIONB3YsS  W3Y4YEHHBIE  METOJbI, MPOBOJIUTH  JOKA3aTEIbCTBO,  BBIMOJHATH
ONPOBEPKEHUE;

- BBIOMpATh W3YYCHHBIE METOJBI W MX KOMOWHAIIMU JJIsi PEIICHUS MaTeMaTHYEeCKUX
3a/1a4;

- WUCIOJIb30BaTh MAaTEMAaTHYECKHUE 3HAHUS [UJI ONUCAaHUS 3aKOHOMEPHOCTEH B
OKPY’KaloIllel IEHCTBUTENLHOCTH U IPOU3BEICHUSIX UCKYCCTBA;

- IPUMEHSTH MPOCTEHIIINE MPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI PU PEIICHUN MaTeMaTHYECKUX 3a1a4
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Dnemenmol meopuu MHOMCECIE U MAMEMAMUYECKOU 102UKU

Boinycknuk nonyuum 603moxicHOCHb HAYUUMbCA:

- CBOOOJHO OMNEpPUPOBATH TOHSATUSMHU: MHOXECTBO, XapaKTEPUCTHKH MHOXKECTBA,
AJIEMEHT MHOXECTBA, IIYyCTO€, KOHEUYHOE U OECKOHEYHOE MHOXKECTBO, ITOJIMHOXKECTRBO,
MIPUHA/IICKHOCTbD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3aJJaHIE MHOKECTBA;

- 3a/1aBaTh MHOXXECTBA Pa3HbIMHU CIIOCO0AMU;

- IPOBEPSATH BHINIOJIHEHHE XapaKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;

- CBOOOJHO OMEPUPOBATH TIOHATHSAMHU: BBICKA3bIBAHWE, HWCTHHHOCTH U JIO)KHOCTH
BBICKA3bIBAHUS, CII0KHBIE M TPOCTHIE BHICKA3bIBAHUS, OTPUIIAHUE BBICKA3bIBAHUI; ICTUHHOCTD U
JIO)KHOCTh YTBEPXKJICHHUSI M €ro OTPULIAHMS, ONEpallMy HaJ BBICKA3bIBAHWUAMM: W, WM, HE;
YCIIOBHBIE€ BBICKa3bIBaHUSI (MMIUIMKALIUN); CTPOUTH BBICKA3bIBAHUS C MCIOJIb30BAHUEM 3aKOHOB
anreOpsl BHICKa3bIBAHUH.

B noeceonesnoit sicuznu u npu uzyueHuu opyzux npeomemos:

- CTPOUTH PACCYkACHUS HA OCHOBE UCIIOIb30BAHMS MPABUII JIOTUKH;



- HCII0JIb30BaTh MHOYKECTBA, ONEpaIlK C MHOXKECTBAMU, UX Ipadurueckoe NpeacTaBlIeHUue
JUIsL ONMCAHUS PEAbHBIX MPOILIECCOB U SIBJICHUM, MPU pPEHICHUH 3aJad JAPYTUX Y4YeOHBIX
MIpeIMETOB

Yucna

Boinycknuk nonyuum 603mMo0xicHOCHIb HAYUUMbCA:

- CBOOOJTHO OTMEpPUPOBATh TMOHATHUSMU: HATYPAIbHOE YHUCIIO, MHOXKECTBO HATYPaITbHBIX
qucell, 1IeJI0E YMCIO, MHOXKECTBO IIENIbIX 4YHCell, OOBIKHOBEHHasl ApoOb, JAecATHYHas ApoOb,
CMEIIaHHOE YHUCJI0, PAllMOHAIBHOE YUCIIO, MHOXKECTBO PALlMOHATIBHBIX YUCEI, UPPALMOHATIEHOE
YHCII0, KOPEHb CTENEHH N, JIEHCTBUTENbHOE 4YHCIIO, MHOXXECTBO JIEHCTBUTENBHBIX YHCED,
FEOMETPUYECKAsl HMHTEPIpPETalusl HaTypaldbHBIX, LENbIX, PalUOHAIBHBIX, JACHCTBUTEIbHBIX
qHCell;

- IIOHUMATh ¥ OOBSICHITH PA3HUILY MEKIY MO3UIMOHHONW W HEMO3UIIMOHHOW CHCTEMaMH
3aMucy YHCeT;

- IEPEBOUTH YHCJIA U3 OJJHON CHUCTEMBI 3alTUCH (CUCTEMBI CYUCIICHHS) B IPYTYIO;

- IOKa3bIBaTh M MCIOJIb30BaTh MPU3HAKH 1eIUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11 cymmel 1
MIPOU3BEICHUS YMCEN MPHU BBITTOJIHEHUH BBIUMCICHUHN U PEILICHUH 3a/1a4;

- BBINOJHATH OKPYIJICHHUE PAlMOHANBHBIX M MPPALMOHAIBHBIX 4YHCENl C 33JaHHOMN
TOYHOCTHIO;

- CpaBHUBATh JICUCTBUTEIbHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

- YHOpSAIOYWBATH YHCIIA, 3alMCAHHBIE B BUAC OOBIKHOBEHHOW W JIECATHYHON apoOw,
4Kclia, 3alMCaHHbIe C UCIOJIB30BaHNEM apU(PMETUUECKOTO KBAaIPpaTHOTO KOPHsI, KOPHEH CTEeTeHn
OoJiblIe 2;

- Haxoauth HOJI u HOK uncen pasHbiMu crioco6amMu U HCIONB30BaTh UX MPHU PELICHUN
3ajauy;

- BBINOJHATH  BBIUMCICHHS W NPEoOpa3oBaHMsI  BBIPAKECHHM,  COAEpXKaIIUX
JEHCTBUTENLHBIE YHUCIIA, B TOM YHCIIE KOPHU HATYpaIbHBIX CTEMEHEH.

B noeceonesnoit sicuznu u npu uzyueHuu opyzux npeomemos:

- BBINIOJIHATH U OOBACHATH PE3YJIbTaThl CPaBHEHUS PE3YyJbTaTOB BBIUUCICHUU TIPU
pElIeHNH MPAKTHYECKHUX 3a7a4, B TOM YHUCIJIe MPUOIMKEHHBIX BBIUMCICHHUM, UCTIONB3YS pa3HbIe
CIIOCOOBI CpaBHEHUI;

- 3aluChiBaTh, CPAaBHHMBATh, OKPYIJIATh YHUCJIOBBIE JaHHBIE pPEAIbHBIX BEIMYHUH C
KCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS,

- COCTaBIISITh M OIEHUBATh PA3HBIMHU CIIOCOOAMU YHWCIIOBBIE BBIPAKEHUS MPH PEIICHUN
MPAKTUYECKHUX 3a/1a4 U 3371a4 U3 APYTUX YIeOHBIX MPEIMETOB.

Toorcoecmeennvie npeodpazoeanus

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:

- CBOOOJTHO OTIEpUPOBATH MOHITHSIMH CTENIEHU C LIEIBIM U IPOOHBIM MTOKA3aTeIeM;

- BBITIOJTHSATH JJOKA3aTEeIbCTBO CBOMCTB CTEMEHHU C IETBIMH B IPOOHBIMHU TTOKA3aTEIISIMH;

- ONEpUpPOBATH TMOHATUSMU «OJHOWIEH», «MHOTOWIEH», «MHOTOYJEH C OJHOU
MIEPEMEHHOI», «MHOTOWIEH C HECKOJbKUMHU NEepEeMEHHBIMUY», KO3(PPUIIMEHTH MHOTrOYJICHA,
«CTaHJIAPTHAs 3alUCh MHOTOWJIEHa», CTENEHb OJIHOWIEHA U MHOT'OUJICHA;

- CBOOONHO BIANETh MpUEMaMU NPeoOpa3oBaHUs LETBIX M JPOOHO-pAITMOHAIBHBIX
BBIPAKCHU;

- BBIMOJHATHh PAa3J0KEHWE MHOTOWJIEHOB HAa MHOXXHTEIHW pPa3HBIMH CIOcO0aMu, ¢
MCIOJIb30BaHNEM KOMOMHAIIUN Pa3InYHBIX PUEMOB;

- UCIOJNIB30BaTh TeopeMmy Buera u Teopemy, oOpatHyio Teopeme Buera, s moucka
KOpHEN KBaJpaTHOIo TpEXUieHa W NI PElIeHMs 3aja4, B TOM YHCIE 3a7a4 ¢ rapamerpamu Ha
OCHOBE KBaJIpaTHOT'O TPEXUJICHA,

- BBITIOJIHSATH J€JICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

- IOKa3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEH U KOPHEU CTENIEHU n;

- BBITIOJIHATH TPe0Opa30BaHUsI BBIPAKCHUI, COJEPKAIIMX KBaJIpaTHBIE KOPHHU, KOPHU
CTENEeHH n;



- CBOOOJHO OINEPUPOBaTh MMOHATUSAMHU «TOXKJIECTBO», «TOXKAECTBO HA MHOMECTBE»,
«TOXKIECTBEHHOE MPEOOPa3OBaAHHEY;
- BBIIOJHATH pPAa3JIM4Hble IPeoOpa3oBaHUs BBIPAKEHHUM, CcoOJEpXKallUX MOJIYJIH.
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B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomenos:

- BBIIOJIHATh TPeoO0pa3oBaHusl U JEUCTBUS C OYKBEHHBIMHM BBIPQ)KEHUSIMH, YHCIIOBbIE
KO3 PHUIHUEHTH KOTOPHIX 3alMCAaHbl B CTAHIAPTHOM BH/IC;

- BBINOJIHATH Npeo0pa30BaHMsl pallMOHAIbHBIX BBIPAKEHUHN NPHU pEIIeHUM 3a/1ad ApyTrux
yueOHBIX TPEMETOB;

- BBINOJIHATH [IPOBEPKY MPaBAONOA00Ms GU3NYECKUX U XUMHUECKUX (OPMYJI Ha OCHOBE
CpPaBHEHUS PA3MEPHOCTEN U BAJIEHTHOCTEH.

Ypasuenus u nepagencmea

BuinyckHuk noayuum 603mM0)4CHOCHb HAYUUMBCA:

- cBOOOJIHO  OmlepupoBaTh MOHATUSAMHU: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCHUJIbHBIE
YpPaBHEHMsSI U HEPABEHCTBA, YpaBHEHME, SIBIISIIOLIEECS CIEACTBUEM JpPYIroro YypaBHEHMS,
YpaBHEHMs], PaBHOCUJIbHBIE HA MHOXKECTBE, PAaBHOCWIIbHBIE IPe00pa30BaHuUs ypaBHEHUI;

- pelaTh pa3Hble BUAbl YPABHEHUM M HEPABEHCTB U UX CUCTEM, B TOM YHCIIE€ HEKOTOPbIE
ypaBHeHus 3 U 4 cTeneHeil, poOHO-pallioOHaIbHbIE U UPPALMOHAIIBHBIE,

- 3HaTbh TeopeMy Buera [uist ypaBHEHHI CTEIIEHH BBIILE BTOPOM;

- MOHMMATh CMBICI TEOPEM O PaBHOCWIIBHBIX M HEPAaBHOCUJIBHBIX IMPEOOpa30OBAHUAX
YpaBHEHHH U YMETh UX JIOKA3bIBATh;

- BJIAJETh PAa3HBIMM METOJAMHU PEIICHUS YPaBHEHUI, HEPAaBEHCTB U MX CUCTEM, YMETb
BBIOMpATh METOJ pelIeHNs U 000CHOBBIBATh CBOW BHIOOD;

- HCIIOJIb30BaTh METOJI MHTEPBAJIOB JJISl PELICHUs HEPaBEHCTB, B TOM YHCIE JIPOOHO-
palMOHAIbHBIX U BKJIIOYAOLIUX B c€0s1 MppalliOHAIbHbIE BBIPAXKEHNUS;

- pemaTh anreOpandyeckre ypaBHEHHs M HEPaBEHCTBA U HUX CHCTEMBbI C MapaMeTpamu
anredpanvyeckuM U rpapuuecKuM MeToaMu;

- BJIaJIETh pa3HbIMU METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

- pemaTh ypaBHEHUS B IIEJIbIX YHCIIaX;

- U300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBacéMble YPaBHEHUSMHU, HEPABEHCTBAMH U
UX CUCTEMaMH.

B nosceonesnoi scuznu u npu usyuenuu Opyzux npeomenos:

- COCTaBJISAITh W peIllaTh ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbl IpPU PEIICHHUU 3a/ad
JpYTUX y4eOHbIX PEAMETOB;

- BBINOJIHATH OLEHKY MPaBIONOA00US pPe3yJbTaTOB, IOJYy4YaeMbIX MpPU PELICHUN
pa3NUYHBIX ypaBHEHMH, HEPABEHCTB M MX CHUCTEM MpPHU pPELICHUU 33734 JPYTUX Y4eOHBIX
MIpeIMETOB

- COCTaBJIATh M pelllaTh YPaBHEHHS U HEPAaBEHCTBA C MapaMeTpaMu MpHU pelIeHUH 3a/au
IPYTUX y4eOHBIX TIPEMETOB;

- COCTaBIISITh ypaBHEHHE, HEPABEHCTBO MJIM MX CHUCTEMY, OIHUCHIBAIOIINE pEATbHYIO
CUTYalMIO WIH MPUKJIAJHYIO 33a]a4y, HHTEPIPETUPOBAThH MOTyUYEHHBIE PE3yJIbTaThl

Dyukyuu

BuinyckHuk noayuum 603mM0)CcHOCHb HAYUUMBCA:

- CBOOOJIHO OINEpPHPOBATh MOHATHSAMU: 3aBUCUMOCTH, (YHKIIMOHAJbHAs 3aBHCHUMOCTD,
3aBUCUMasl U HE3aBUCHMas NEepeMEeHHbIe, (QYyHKIMs, cocoObl 3a1aHus (yHKIUH, apryMEHT U
3Ha4YeHue (YHKIHHU, 00JIACTh ONPEACICHUS U MHOXKECTBO 3HAUEHUS (YHKUMHU, HYIH (QYyHKIHH,
IIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb (DyHKIMM, HauOoJiblllee U HaMMEHbILIEe
3HA4YeHUs, YETHOCTH/HEUYETHOCTh (YHKIMU, MEPUONUYHOCTh (PYHKUUH, Tpapuk (yHKIHH,
BEPTUKAJIbHASL, TOPU30HTAIIbHASI, HAKJIOHHASI ACUMITOTHI; T'pa MK 3aBUCMOCTH, HE SBJIAIOLICHCS
byHKUMEH;



- CTpOUTH TpauKu PYHKIIUN: TMHCHHON, KBaIpaTUIHOU, TPOOHO-TMHEHHOM, CTENIEHHOMN
P pa3HbIX 3HAYEHUSIX MTOKA3aTeNsl CTEIeHH, y =[x ;

=f(x
- WCMOJB30BaTh IIpeoOpazoBaHus rpaduka (GyHKIUH y ( ) JUISL  TIOCTPOCHUS

rpaduKoB GyHKIHIA y=af (kx+b)+c ;

- aHAJIM3UPOBATh CBOMCTBA PYHKIIMNA U BUJI Tpadrika B 3aBUCHUMOCTH OT ITapaMEeTPOB;

cBOOOHO ONepUpOBaThH MIOHSATHSAMM: IIOCJIEIOBATEIIFHOCTD, OorpaHUYCHHAas
MOCJIeI0BAaTeILHOCTh, MOHOTOHHO BO3pacTatomias (yObIBaromias) Mmocie0BaTeIbHOCTD, MPEeae
MOCIIEIOBATEILHOCTH,  apu(METHYeCKas  MPOTpeccHs,  TeOMETpHYECKas  IpOorpeccus,
XapaKTEPUCTHIECKOE CBOMCTBO apu(PMETHUECKOM (T€OMETPUUYECKON) TPOTPECCHH;

- WUCNOJB30BaTh METOJ] MaTEeMaTHYeCKOW WMHIYKIUU IS  BBIBOJAA  (OPMYIL,
JI0OKa3aTesIbCTBa PABEHCTB M HEPABCHCTB, PEIICHUS 3a1a4 Ha JCIIMMOCTD;

- UCCIIEJIOBATh MOCIIEIOBATEILHOCTH, 3aJaHHBIE PEKYPPEHTHO;

- pemars KOMOMHHMpPOBAHHBIE 3a7aud Ha apUPMETHYECKYID U TEOMETPUUYECKYIO
MIPOTPECCHUH.

B noeceonesnoii scuznu u npu uzyuenHuu opyzux npeomemos:

- KOHCTPYUPOBATh M UCCIIEI0BATh (DYHKIIMU, COOTBETCTBYIOIINE PEATHLHBIM IIPOIECCaM U
SIBIIGHUSIM, HMHTEPIPETUPOBATh TMOJYYEHHBIE PE3ylbTaThl B COOTBETCTBUU €O creuuduxon
HCCIIEAYEMOTO MPOoIlecca WIH SIBICHHUS;

- HUCIOJIb30BaTh TpaMKH 3aBHCHUMOCTEH IS MCCIICIOBAHUS PEAbHBIX IPOILIECCOB H
SIBJICHHI,

- KOHCTPYHpOBaTh U HCCIEAOBaTh (YHKIUH MPHU PEIICHUH 3a1ad APYTUX y4eOHBIX
MPEAMETOB, HHTEPIPETUPOBATH MOJYYCHHBIC PE3YyJIbTaThl B COOTBETCTBHH CO CHEHH(PUKON
y4eOHOro npeaMeTa

Texcmoewie 3a0auu

Buvinycknuk noayuum 603M0HCHOCHIb HAYUUMBCA:

- pemiaTh TPOCTHIE W CIIOXHBIE 3aJauM, a TaKKe 3a7a4d TMOBBINICHHON TPYAHOCTH U
BBIIETISITh UX MAaTEMATHUECKYIO OCHOBY;

- pacro3HaBaTh pa3HbIC BUJIBI U TUIIBI 33]1aY,

- WCTOJB30BaTh Pa3HbIe KpaTKUE 3alHMCHU KaK MOJETH TEKCTOB CIOXHBIX 3a7ad W 3a/1a4y
TOBBIIICHHOW CJIOKHOCTH I TIOCTPOEHHUs TMOMCKOBOM CXEMBbl M PEIICHUS 3a/ad, BhIOUpaATh
ONTUMAJIBHYIO JIJIsl pACCMATPUBAEMOM B 3a/1aUe CUTYaIlUl MOJIENIb TEKCTa 3aa4u;

- pa3nu4aTh MOJENb TEKCTa M MOJENb PelIeHUs 3aJadyd, KOHCTPYUPOBATh K OIHOU
MOJIETIN PEIICHUS CJIOKHBIX 3a71au pa3HbIe MOJICTH TEKCTa 3a/1auH;

- 3HaTh W MIPUMEHSATH TPU CIIOCO0a TTOMCKA pelieHus 3a1a4d (0T TPEOOBaHUS K YCIOBHIO U
OT yCIIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN );

- MOJISTMPOBATH PACCY’KICHUS TPU TTOMCKE PEIICHUS 3a71a4 C IIOMOIIBIO Tpad-CXeMBbI;

- BBIICTISITH ATAIBI PEIICHH 33/1a4 U COJepKaHHe KaK0T0 dTara;

- YMETh BBHIOMPATh ONTHUMAILHBIN METOJI PEIICHUsI 3a7a4d U OCO3HABaTh BHIOOpP METO/A,
paccMaTpuBaTh Pa3IMYHbIE METOIbI, HAXOJAUTH Pa3HbIC PEIICHUS 3aJa4U, €CIIM BO3MOXKHO;

- aHAJIM3UPOBATH 3aTPYAHEHUS TP PEIICHUH 3a]1a4;

- BBIMIOJIHATH pa3jMyYHBIC MPEoOpa3oBaHMs MPEIJIOKCHHON 3a7add, KOHCTPYHPOBATh
HOBBIE 337]a4H U3 JAaHHOW, B TOM YHCJIe OOpaTHEIE;

- UHTEPIPETUPOBATH BHIUUCIUTEIbHBIC PE3YIbTAThl B 3ajaue, UCCIEA0BATh MOIYYCHHOE
perieHue 3a1a4u;

- U3MEHSATH YCJIOBHE 3a7a4 (KOJMYECTBEHHBIC WIM Ka4YeCTBCHHbBIC JJAHHBIC), UCCIIEI0BAThH
W3MEHEHHOE TIPE0OPa30BaHHOE;

- QaHAJIM3UPOBATH BCEBO3MOXKHBIC CUTYAIIMH B3aUMHOTO PACTIOJIOKEHUS IBYX OOBEKTOB U
W3MEHEHNE UX XapaKTEPUCTUK MIPU COBMECTHOM JIBIDKEHHH (CKOPOCTb, BPEMsI, PACCTOSIHHE ). IPH
pelieHre 3aJad Ha JBIDKEHHE JIBYX OOBEKTOB KAaK B OJHOM, TaK M B MPOTHBOIIOJIOXKHBIX
HaIpaBJICHUAX, KOHCTPYUPOBATh HOBBIE CUTYyaIlMM HAa OCHOBE M3MEHEHHMs YCIOBUU 3aJaud MPHU
JBUKCHHUH T10 PEKE;



- HCCIIEIOBaTh BCEBO3MOKHBIE CUTyallMM IPU PELICHUHU 3373y Ha ABMIKEHHE IO peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

- pemarth pa3sHOOOPa3HbIE 3a/1a4l «HA YAaCTH»;

- pemiaTh 1 0OOCHOBBIBATH CBOE PELICHUE 3aj1ay (BBLACIATh MATEMATUYECKYIO OCHOBY) Ha
HaXO0XKJICHHE YaCTH YKClIa U YUCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA JIpooH;

- OOBSICHATH MACHTUYHOCTH 337ay Pa3HbIX THUIIOB, CBS3BIBAIOIIMX TPU BEIMYMHBI (HA
pa0boTy, Ha MOKYNKH, Ha JBU)KEHUE), BBUIEIATH 3THU BEIMYMHBI U OTHOLICHMS MEXAY HUMH,
MPUMEHSTH UX MIPH PELICHUH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

- BJIQ/IETh OCHOBHBIMH METOJIaMH PELICHUs 33aJad Ha CMECH, CIUIaBbl, KOHIEHTPALUH,
HCII0JIb30BaTh UX B HOBBIX CUTYaLUsX [10 OTHOILIEHUIO K H3YYEHHBIM B IIpoliecce 00y4eHHUs;

- pemiaTh 3aJa4d Ha IPOLEHTHI, B TOM YHCJE, CIOXHbIC MPOLEHTH ¢ 0OOCHOBAHUEM,
UCIIOJIB3Ys Pa3HbIC CIIOCOOBL;

- pelIaTh JIOTHYECKUe 3a/1a4i Pa3HbIMU CIIOCO0aMM, B TOM YHUCIIE, C ABYMs OJIOKaMH U C
Tpems OJI0OKaMH JTAHHBIX C IIOMOIIBIO TAOJIHIT;

- pemaTh 3a7ayd 10 KOMOMHATOPHUKE M TEOPUHU BEPOSITHOCTENH HA OCHOBE MCIIOJIb30BaHMS
M3Y4YEHHBIX METOJI0B M1 0OOCHOBBIBATDH PEILIECHUE;

- pelarh HeCJI0KHbIE 3aa4M 110 MAaTEMATUYECKON CTaTUCTUKE;

- OBJAJIETh OCHOBHBIMM METOJIAMU PELICHMs] CIOKETHBIX 3a7au: apuPpMETHUECKUH,
anreOpandeckuii, nepedop BapuaHTOB, FEOMETPUUECKUH, IpadMuecKuil, IPUMEHSTh UX B HOBBIX
10 CPAaBHEHUIO C U3yUYEHHBIMU CUTYaLIUAX.

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomMemos:

- KOHCTPYUPOBATh HOBBIE JUISl JAHHOM 3aJaud 3a/ladyHble CUTYallUU C YYETOM peallbHbIX
XapaKTepUCTUK, B YaCTHOCTH, IPU PEIICHUM 3aJiad Ha KOHIEHTPAllUW, YYUTHIBAaTh IJIOTHOCTh
BELIECTBA; pelllaTh U KOHCTPYUPOBATh 33/1a4i Ha OCHOBE PACCMOTPEHHUS PEabHBIX CUTYallU, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BHIUMCIUTENbHBINA pe3yJIbTarT;

- pelaTh 3aJa4y Ha JBM)KEHUE N0 PEKe, pacCMaTpUBast pa3Hble CUCTEMBI OTCUETA;

- KOHCTPYHPOBATh 3a/la4HbIe CUTYaLH, TPUOIMKEHHBIE K peaJIbHON JeHCTBUTEILHOCTH.

Cmamucmuka u meopus éeposmuocmeit

Buinycknuk nonyuum 603mM03CHOCHb HAYUUMBCA:

- CBOOOJTHO ONEpUPOBATh MOHATUSAMU: CTOJOYAThIE U KPYTOBBbIE JAMArpaMMbl, TaOIHIIbI
JAHHBIX, CpeJHee apupMeTHIecKoe, MeinaHa, HauOoJbIllee U HauMeHbIlIee 3HaUEeHUsI BHIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHUE, CayyailHas H3MEHUYHUBOCTb;

- BeIOMpaTh Hambosiee yA0OHBIM crocol mpencTaBieHUss HHPOPMALUK, aJ€KBATHBIA €€
CBOMCTBAM M IIEJISIM aHaJIN3a;

- BBIUUCIISAT YMCIIOBBIE XapaKTEPUCTUKU BHIOOPKHY;

- CBOOOJIHO OMEpUpOBATh MOHATHSIMU: (aKTOpUANl YHCIia, MEPECTAHOBKH, COUYETAaHUS U
pasMenieHus, TpeyroiabHuk Ilackans;

- CBOOOJTHO OMEepUPOBATH MOHATHIIMU: CIy4allHBIN OMBIT, CIy4YaiiHbIA BEIOOD, UCIIBITAHUE,
JJIEMEHTApHOE ClyyailHoe coObITHE (MCXO0[), KIACCHUYECKOe OIpe/leIeHue BEpPOSITHOCTU
CIIy4aiflHOTO COOBITHSA, ONEpaly HaJl CIy4YalHBIMH COOBITUSMHU, OCHOBHbIE KOMOHHATOPHBIE
bopmybl;

- CBOOOTHO OTIEpUPOBATH MOHATHSIMU: CITyYalHBIA OMBIT, CTy4alHbIM BEIOOD, UCIIBITAHUE,
JJIEMEHTApHOE ClyyailHoe coObITHE (MCXO0[), KIACCHUYECKOe OIpe/leIeHue BEpPOSITHOCTU
CIIy4aiflHOTO COOBITHSA, ONEpaly HaJl CIy4YalHBIMH COOBITHUSMHU, OCHOBHbIE KOMOHHATOPHbIE
bopmybl;

- 3HaTh MpHUMEPbl CIy4YallHBIX BEJWYMH, M BBIUUCIATE MX CTaTUCTHYECKHE
XapaKTePUCTHKH;

- UCTIOIB30BaTh (JOPMYIIbl KOMOMHATOPHUKHU TP PEIICHUH KOMOWHATOPHBIX 3a7a4;

- pemarth 3aJa4u Ha BBIYMCIIEHUE BEPOSATHOCTH, B TOM YHCIIE C MCIIOJIB30BAaHUEM (POPMYI.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- IPEACTABIATh HMHPOPMAIMI0 O pEIbHBIX MpoleccaX M SBIEHUSX CIIOCOOOM,
aJIeKBaTHBIM €€ CBOICTBAM M LIEJIM UCCIIEI0BaHMS;



- aHaJIM3UPOBATH U CPABHUBATH CTATUCTHUECKHUE XapaKTEPUCTUKU BHIOOPOK, OTYyUYEHHBIX
B IIPOLIECCE PELICHUS MPUKIIATHON 3a]auM, U3YUYEHUs pEaIbHOTO SIBJICHUS, PELICHUs 3a/1auu U3
JIPYTUX YYEOHBIX MTPEIMETOB;

- OIICHUBATh BEPOSTHOCTh PEATBHBIX COOBITUI U SIBJICHUN B PA3IMYHBIX CHTYAIUSIX.

T'eomempuueckue uzypol

Boinycknuk nonyuum 603mMO04#CHOCHb HAYUUMBCA:

- CBOOOJTHO OMEepUpOBaTh T'€OMETPUUECKUMHU TMOHATUSMHU TIPH pPEIICHUU 3a1ad |
MIPOBEACHUU MAaTEMAaTUUYECKUX PACCYKICHUM;

- CaMOCTOSITENbHO (OPMYJIUPOBATH OINpPEAEICHUS T€OMETPUUYECKUX (UTYp, BBIIBUraTh
TUIOTE3bl O HOBBIX CBOWCTBAaX W IMPHU3HAKAX TEOMETPUYECKUX (UTyp M OOOCHOBBIBATH HITU
onpoBepratb MX, 00001IaTh WM KOHKPETU3UPOBATHh Pe3yJibTaThl Ha HOBBIE KJacchl (uryp,
MIPOBONTH B HECIIOXKHBIX CITydasx Kiaccuukanuio GUryp mo pa3indHbIM OCHOBAHUSM;

- CCNIEZI0BATh YEPTEkKH, BKIIIOUasi KOMOMHAIMK (QUTYp, U3BIEKATh, UHTEPIIPETUPOBATHh U
peoOpa3oBEIBATH MHPOPMAIIUIO, TIPEICTABIICHHYIO HAa YepTekKax;

- pemiath 3aJa4dl T€OMETPUYECKOrO COAEpX aHHUs, B TOM YHCIIE B CUTyalHsX, KOria
QITOPUTM pEIICHUS HE CIIEAyeT SBHO W3 YCJIOBHS, BBINOJHATH HEOOXOAMMBIC IJIS PEIICHUS
3a/laydl JIOMOJHUTENbHbIE MOCTPOEHUS, HUCCIE0BaTh BO3MOXKHOCTH MPUMEHEHUS TEOpEM U
bopMyn U peleHns 3a1a4;

- (hopmyMpoBaTh U TOKA3bIBATh T€OMETPUUECKUE YTBEPKICHUSI.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemaos:

- COCTaBIIITh C HCIIOJNB30BAaHUEM CBOMCTB TE€OMETPUYECKUX (PUTYpP MaTeMaTUUYECKUE
MOJIETM JJIsl pelIeHUsl 3aJad IMPAKTUYECKOro XapakTepa W 3alad U3 CMEXKHbBIX JUCUUIUIMH,
UCCIIEIOBATh MOJTYYSHHbIE MOJIENIA U MHTEPIIPETUPOBATH PE3yIIbTaT.

Ommnowenusn

Boinycknuk nonyuum 603mM03#CHOCHIb HAYUUMbBCA:

- BJIaJICTh TTOHSATHEM OTHOIIICHUS KaK METaNpeIMETHBIM;

- CBOOOJTHO OTEpHpPOBaTh MOHITUSIMH: PABEHCTBO (UTYp, paBHBIE (PUTYpHI, paBEHCTBO
TPEYTOJIBHUKOB, MapaJUICIbHOCTh TMPSMBIX, MEPHEHIUKYISIPHOCTh TPSIMBIX, VYIJBI MEXKIY
MPSMBIMU, TEPIEHIUKYIAP, HAKIOHHAS, NpOeKuus, mnomobue ¢uryp, mogoOHbie (UTYPHI,
M0/100HbIE TPEYTOJILHUKH;

- HCTIOJIb30BaTh CBOMCTBA MOAOOMS M paBEHCTBA GUTYP MPH PEIICHUN 33]1aY.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

MCIIOJIb30BaTh OTHOILIECHHUS JJIsl TOCTPOEHUS U UCCIEAOBaHUSI MAaTeMaTHUYECKUX MOJeei
00BEKTOB peaTbHOM KU3HU

Hzmepenus u gpluucnenus

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:

- CBOOOJTHO OMEepUpOBaTh MOHATUSAMU: JUIMHA, IUIOMIA/b, OOBEM, BEIMYMHA yTia Kak
BEJIMYMHAMH, HCIOJIb30BaTh PABHOBEIMKOCTh U PAaBHOCOCTABJICHHOCTh MPH PEUICHUM 3aay Ha
BBIYHCIICHHE, CAMOCTOSITEILHO TIOy4YaTh M UCIIOJIb30BaTh (DOPMYIIBI JIsi BEIYMCIICHUN TIIOIaAen
u 00bEMOB (uUryp, cBOOOJHO OMEPHUPOBATh HIMPOKUM HaOOpOM (GOpMyJ Ha BBIYHUCIECHHE NPU
pEIIeHNH CIOXKHBIX 33]1a4, B TOM YHCIIE U 33/1a4 HA BBIUKCICHUE B KOMOMHAIIMSIX OKPY>KHOCTH U
TPEyTOIbHUKA, OKPYKHOCTH U YETHIPEXYTOJbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPHH;

- CaMOCTOSITENBHO (POPMYIUPOBATH TUTIOTE3BI U MPOBEPSATH UX TOCTOBEPHOCTD.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- CBOOOJHO omepupoBaTh GOpMyllaMHd TMPH pEHIeHHH 3aJad B JIPYTHX Y4eOHBIX
MpeaMeTax U MpH MPOBeIeHUU HEOOXOAUMBIX BHIYMCICHUH B pealbHON KU3HU

T'eomempuueckue nocmpoenus

Boinycknuk nonyuum 603mMo0xicHOCHIb HAYUUMbCA:

- OIIEpUPOBATH MOHATHEM HA0Opa JIEMEHTOB, ONPEACISIONIUX TEOMETPHUECKYIO (DUTYDY;

- BJIaJIETh HA0OPOM METOJIOB IMMOCTPOCHUM IUPKYJIEM U JIMHEHKOIA;

- MPOBOANTH aHAJIU3 U PEaTU30BbIBATH ATAIlbl PEIICHUS 3a/1a4 Ha TOCTPOEHUE.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:



- BBIIIOJIHATH TOCTPOEHUSI HA MECTHOCTH;

OLIGHUBATh pa3Mephl peaIbHBIX 00BEKTOB OKPYIKAIOIIET0 MUpa

Ilpeobpaszosanusn

Boinycknuk nonyuum 603mM04#CHOCHb HAYUUMBCA:

- OIEpUPOBATH JBUKECHHUSIMH U MTPEOOPa30BAHUSIMU KaK METANPEAMETHBIMU ITOHATUSIMU;

- ONEpUPOBATH TMOHITHEM IBM)KCHUS M TpeoOpa3oBaHUs Mono0us Uit 00OCHOBAHUH,
cBOOOJHO BJAJIETh MpUEMaMU MOCTPOEHHUs (UTYp C MOMOIIBI0 IBUKEHUNA U MpeoOpazoBaHUs
no1o0us, a TaKke KOMOWHAIMAMU JABHKCHHM, IBKCHUN U TPeoOpa30BaHUM;

- MCIIOJIb30BATh CBOMCTBA JIBHKEHUI U MTPeoOpa30BaHUi Ui IPOBEICHUSI 00OCHOBAHUS U
JI0Ka3aTeIbCTBA YTBEPXKACHUH B TEOMETPUH H APYTUX yUEOHBIX MpeIMeTax;

- [10JIb30BAThCS CBOMCTBAMHU JIBMXKEHUH U MPeoOpa30oBaHUil IPH PEIICHUH 3a/1au.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

MPUMEHSTh CBONCTBA JIBYKEHUH U MPUMEHSTH OA00HE sl TOCTPOSHUH U BHIYMCICHHMA

Bexkmopul u koopounamet na nnockocmu

Buvinycknuk noyuum 603M0MCHOCHIb HAYUUMBCA:

- CBOOOJTHO OIIEpUPOBAThH MOHATUSMU BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa Ha YHUCJIO, CKAJSIPHOE IPOMU3BEJCHUE BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH,
KOOpJUHAThl BEKTOPA;

- BJIAJIETh BEKTOPHBIM U KOOPJIAMHATHBIM METOJIOM Ha IJIOCKOCTH JJIsl PELICHHUs 3a/1a4y Ha
BBIUMCJICHHUE U JOKa3aTeJIbCTBA;

- BBIIOJIHATh C IOMOIIBKD BEKTOPOB M KOOPAMHAT JOKA3aTEIbCTBO HM3BECTHBIX €My
reoMeTpruecKux (pakToB (CBOMCTBA CPEIHUX JIMHHMA, TEOPEM O 3aMEYaTEebHBIX TOYKAX U T.I1.) U
MOJIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;

- UCIOJIb30BaTh YpaBHEHUsS (PUIyp A pelIeHHs 3aad U CAMOCTOATEIbHO COCTaBISATh
ypaBHEHHUS OTJIEIbHBIX MJIOCKUX (QUTYP.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- UCTIOJIb30BaTh MOHSATUS BEKTOPOB W KOOPAMHAT JUIsl pEIleHUs 3ajad 1o (HU3HUKE,
reorpaduy U APyruM yueOHbIM IIpeIMeETaM.

Hcemopua mamemamuxu

Buvinycknuk noyuum 603mM0MCHOCHb HAYUUMBCA:

- IOHUMAaTh MaTeMaTHUKy KaK CTPOr0 OpPraHM30BAHHYIO CUCTEMY HAy4YHBIX 3HAaHUMU, B
YaCTHOCTH BJIAJIETh MPEACTABICHUSAMU OO0 aKCHOMaTHYEeCKOM IIOCTPOCHHU TE€OMETpUHM U
MEPBUYHBIMH IPE/ICTABICHUSIMU O HEEBKINJAOBBIX T€OMETPHSIX;

- paccMaTpuBaTh MAaTEMAaTUKY B KOHTEKCTE€ MCTOPUH PA3BUTHS LUBUIM3ALUN U UCTOPUHU
pa3BUTHUS HAYKH, TOHUMATh POJIb MaTEMATUKH B pa3BuTtuu Poccuu.

Memoowvt mamemamuxu

Buinycknuk nonyuum 603mo04CHOCHb HAYUUMbCA:

- BIaJ€Th 3HAHUSMH O PAa3JIMYHBIX MeTofaXx OOOCHOBAHHUSA U  ONPOBEPKEHUS
MaTEMaTHYECKUX YTBEPKIECHUN U CAMOCTOSATEIbHO TPUMEHSITh UX;

- BIaJIeTh HaBBIKAMU aHalIM3a YCJIOBUS 3a/Jaydl M OMNpeNeleHMs] TMOAXOAAIIUX JUIs
peleHus 3a/1a4 U3y4eHHBIX METO0B MIIM UX KOMOWHAIINA;

- XapaKTepu30BaTh  TMPOM3BENEHUS  HCKyccTBa € Y4ETOM  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEM B  MNPUPOJE, HCIOJIB30BATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.

OcHOBHOE cojepkaHue Kypca

MATEMATHKA 5 kanacc

Hamypansusie uucna u wkanot (15 4.)

O06o3HaueHne HaTypaIbHBIX yucen. OTpe3ok, auHa oTpeska. TpeyroabHuK. [110CKOCTS,
npsimas, 1yd. [lIkanel u koopauHatel. MeHble uian 0oJbIie.

Cnoowcenue u eplyumanue HamypanvHoix yucen (21 4.)




CroxeHre HaTypaJbHBIX YHUCET W €ro CBOWCTBA. Bpiunrtanue. PenieHue TEKCTOBBIX
3agad. YucnoBele M OyKBEHHBIC BBIpRXKEHHUS. ByKBeHHas 3alUCh CBOWMCTB CJIOXCHUSA H
BBIYMTAHUS. Y PAaBHEHUE.

Ymnoocenue u oenenue namypanwvnvix yucen (27 4.)

YMHOXKEHUE HATypalbHBIX 4YuCel U ero cpBoictBa. [lenenue. [lenenue ¢ ocrarkom.
VYupouienue BolpakeHuil. [lopsanok BbimosHeHust aevictBuil. Crtenenp uucna. Keagpar um ky0
YHUCIa.

ITnowaou u o6vemor (12 4.)

@opmynsl. [lnomans. Popmyna mionaau NOpsAMOYTrOJdbHUKA. EIWHHLBI M3MepeHHs
wiomanend. [IpsmoyroneHerid  mapamienenunen. OO0bembl. OO0bEeM  MPSIMOYTOIBHOTO
napajuieJenuIea.

Oo6viknosennwvle opoou (23 4.)

OxpysxHOCTb U KpyT. Jonu. O6sikHOBeHHBIE Apodu. CpaBHeHue apodeit. [IpaBuibHbie U

HenpaBWIbHEIC TpoOu. CII0KEHNE U BRIYUTAHKUE IPOOCH ¢ OIMHAKOBBIMU 3HAMEHATEIISIMU
Jenenue u npobu. Cmemannplie yucna. CaokeHUe 1 BBIYUTAHUE CMEIIaHHBIX YHCET.

Hecamuunsvie Opoou. Cnoixcenue u epluumanue decamuunwvix opooei (13 4.)

Hecsatuunas 3anuck ApoOHBIX uncen. CpaBHEHHE AECATUYHBIX Apobei. CroxkeHue u
BBIYMTaHUE ACCATUYHBIX Apooeit. [Ipubnmkénnnie 3HaueHus yncen. OKpyrieHue Yrcell.

Ymnuoowcenue u oenenue oecamuunuvix opooeii (26 4.)

YMHOKEHHE NECITUUHBIX JpoOei Ha HaTypajbHble Yhcia. JleneHue JecsTUHUHBIX JpooOeit
Ha HaATypaJlbHbIE YHCIa. YMHOXEHHE NECATUYHBIX ApoOeit. JlemeHue Ha AECATUYHYIO APOOb.
Cpennee apudmernyeckoe.

Hucmpymenmut ona evtuucnenuii u uzmepenuii (17 4.)

Mukpokanskyssarop. IIponentsl. Yrosm. IlpsMolt m pasBepHyTsIM yroia. UepTExHbIN
TpeyronbHUK. 3mepenue yrioB. Tpancnoptup. Kpyroseie nuarpamMmmesi.

Mmnoorcecmea (5 4.)

[Tonsite mHOXkecTBa. OOIas yacTh MHOXKECTB. OObeIMHEHNE MHOKECTB. BepHo niu He
BEpHO.

IToemopenue (16 4.)

MATEMATHUKA 6 knacc

Iloemopenue Kypca mamemamuxu 5-20 knacca (3 4.)

JlelicTBUA ¢ HaTypajdbHbIMU, NECATHYHBIMU 4HuciaamMu. [IponeHTsl. Pemenne TeKCTOBBIX
3anau. Harnsannas reomeTpus.

Henumocmo uucen (20 4.)

Henutenu u kparueie. [Ipuznaku neaumoctu Ha 2; 3; 5; 9; 10. IlpocTeie U cocTaBHBIE
gyucna. Pa3nokeHne Ha mpocThie MHOXHTeNU. Hambonmpmmii o0mwmii nenwtens. B3anmuo
mpocTeie yrcna. HauMmensiee ob1iee kpaTHOE.

Cnooswcenue u eplyumanue opooeii ¢ pazuvimu 3namenamenamu (22 4.)

OcHoBHoOe cBoicTBO Jpobu. Cokpamenue apoOeil. IlpuBenenue npobeit k obmemy
3HameHaTenro. CpaBHEHHE, CIOKEHHE W BBIUMTAHHE JpoO0ed C pa3HBIMH 3HAMEHATEIISIMH.
CnoxeHue ¥ BBIYUTAHUE CMEUIaHHBIX YUCEIL.

Ymuoorrcenue u oenenue 0oviknosennvix opooeii (32 4.)

YMHuoxeHnue apodeit. Haxoxxnenue npodu ot uucna. [IpuMeHnenue pacnpenenuTeasHOro
CBOMCTBa YMHOXeHUA. B3anmHo oOpatHbie uncna. Jlenenne. Haxoxaerue gucia mo ero apoou.
JIpoOHbIE BBIpaKEHUS.

Ommnowenusn u nponopyuu (19 4.)

Otnomenusi. [lpomopruu. Ilpsmas u oOpaTHas NPOMOPIHOHAIBHBIE 3aBUCHMOCTH.
Macmta6. [[nmimHa oKpy»XKHOCTH | 1uiomiaab kpyra. [llap.

Honoxcumenvnuvie u ompuyamenvhuvie uucaa (13 4.)

Koopaunartsl Ha npsamoii. [IpoTuBononoxueie ynuciaa. Moayns yncina. CpaBHEHUE YHCEL.
HN3MeHenue BeIM4rH.

Cnoowcenue u eplyumanue nOJaA0HCUMENbHLIX U ompuyamenvuvlx yucen (11 4.)



CrokeHre 4Yucesl C TMOMOIIbI0 KOOpAMHATHOW NpsiMOM. CI0KEHUE OTPHULATEIbHBIX
yucen. CloxXeHue Yrcell ¢ pa3HbIMU 3HaKaMu. Berauranue.

Ymnuoowcenue u oenenue nonoscumenvuvix u ompuyamenvnvix yucen (12 4.)

YMHoxeHue. [enenue. PanuonansHble uncna. CBolicTBa AEMCTBUN € palMOHAIBHBIMU
YHCIIaMHU.

Pewenue ypasnenuii (15 4.)

Packpeitue cko6ok. Koaddunuent. [logoOHbie ciiaraemele. Penenre ypaBHeHHIA.

Koopounamut na nnockocmu (13 4.)

[lepnengukynsipusie mnpsimble. [lapamnensHsle npsmble. KoopanHaTHas MIIOCKOCTb.
Cronbuartbie quarpamMmsl. I'padukm.

Hmozosoe nosmopenue Kypca mamemamuxu 6 kiacc (15 4.)

AJITEBPA 7 kaacc

Anzeopauueckue evipasrxcenusn (14 4.)

UucnoBble BblpakeHUs. AlreOpandeckue BhIpakeHUs. AJredpanyeckrue paBeHCTBA.
®dopmyiel. CBoiicTBa apudMeTHdecKux aeicTBuii. [IpaBuna packpbITHS CKOOOK.

Ypaeuenusa ¢ oonum neuseecmnuvim (10 4.)

VYpaBHeHHE U ero KopHHU. PellieHne ypaBHeHUN ¢ OJHUM HEU3BECTHBIM, CBOJISIIIIUXCS
K JIMHEHMHBIM. Pemenue 3a1a4 ¢ nOMOILIbIO YPABHEHUN.

Oonounenvt u muozounenst (24 4.)

CreneHb C HaTypajibHbIM TMoOKa3arejaeM. CBOWCTBA CTENEHHM C HATypPaIbHBIM
MOKa3aTeseM.

Onnounen. CTaHIapTHBIN BUJ OJTHOWICHA. Y MHOKEHHUE OJTHOWICHOB. MHOTOUYJICHBI

[IpuBenenne mnogoOHBIX uieHOB. ClOXEeHHE W BBIYUTAHUE MHOTOWICHOB.
YMHOXEHHE MHOTOYJIeHa Ha OJTHOWIEH. Y MHOKEHHE MHOTOWIEHAa Ha MHOTOWIEeH. JleneHue
OJHOYJIEHAa U MHOTI'OWIEHA HAOJHOYJIEH.

Paznoscenue mnozounenoe na muoxcumenu (204.)

Brmecenne oOmero MHoxutenss 3a ckoOku.  Cnoco0 rpynmupoBku. Dopmyna
pazHoctu kBaapatoB. KBagpar cymmsel. KBagpar pasHoctu. I[IpumeHeHME HECKOJIbKUX
CIoco00B

Ppa3IoKEeHHsI MHOTOUYJIEHA HAa MHOYKUTEIH.

Anzeopauueckue opoou (23 4.)

Anrebpanueckass npoOb. Coxparienue apobei. [IpuBenenue apobeit k oOmemy
3HaMmeHaTeno. CloxkeHne U BhIYMTaHUe alre0pandyeckux ApoOeil. YMHOXKEHHEe U JieNeHne
anredpanveckux podiCoBMeCTHbIE AEHCTBUS HAJl alredpandyecKuMHU ApOOsiMU.

Junennaa pynkyuau eé cpaghux (13 4.)

[IpssMoyTOBHAST CHCTEMa KOOPAUHAT HATIOCKOCTH. DyHKIMsA. DyHKus y = kKX u eé
rpaduk. JIuneitnas pynkuus u e€ rpaduxk.

Cucmemul 08yx ypasnenuil ¢ 0eymsa neuzgecmuvimu (17 4.)

VpaBHeHUE NEPBOil CTeNeHH ¢ ABYMsI Hen3BecTHhIMU. CrcTtembl ypaBHeHH . Cioco6
nojcraHoBku. Crioco6 crnoxkenus. I'paduyeckuii cnocod penieHus CUCTeM ypaBHEHU

Pemienue 3a1a4 ¢ momMoOIIbIO CUCTEM  YpPaBHEHUU.

Inemenmut komounamopuxu (7 4.)

Paznuunple kKOMOMHANMU U3 TPEX dJie MEHTOB. Taliuiia BapHaHTOB U TIPABHIIO
npon3sBeneHus. [1o1cu€r BapruaHTOB ¢ MOMOIIBIO TpadoB.

IToemopenue (12 yacos)

AJITEBPA 8 kiaacc
Hepagencmea (19 4.)
IMonoxurensHBIE u oTpulAaTeNbHbIC YKcia. YucnoBbsie HepaBeHCTBA. OCHOBHBIE

CBOMCTBA YMCJIOBBIX HepaBeHCTB. CJI0KEHHE U YMHOXEHUE HepaBeHCTB. CTporue U HECTpOTue
HepaBeHCTBa. HepaBeHCTBa ¢ OIHMM HeW3BECTHBIM. Pemienue HepaBeHCTB. CHCTEMBI
HCPABCHCTB C OAHUM HCU3BCCTHBLIM. YuciaoBeie IMPOMCIKYTKHU. Pemienue cucrem HCPABCHCTB.
Monynb yncna. YpaBHEHUSI U HEPABEHCTBA, COJEPIKAIINE MOIYb.



Ilpuébnusicénnwvie evtuucienusn (18 4.)

[Mpubmmkénaple 3HadyeHuss BenuuuH. llorpemHocts mnpubmmkenus. OneHka
norpemHocti. Okpyrienne yncen. OTHOCUTENbHAsT NOTPEIIHOCTh. [IpakTnueckue npuémsl
NpUOIMKEHHBIX BBIUUCIeHUH. [IpocTelinme BeIUMCICHNS Ha MUKPOKaIbKYyJsTOpe. JleficTBus
HaJ 4WCJIaMHM, 3allMCAaHHBIMU B CTaHJAAPTHOM BHJE. BblUnCIeHNs Ha MHMKPOKAJIBKYJISTOPE
CTENEeHM U uucia, obparHoro maHHomy. [lociemoBarenbHOE BBIMIOJHEHUE ONEpauii Ha
MHUKPOKIBKYJISITOPE.

Keaopammnuwie kopnu (12 4.)

Apudmernuecknii KBaJapaTHbI KopeHb. JleiictBUTenbHBIE uuncna. KBaapaTHbI
KOpeHb u3 creneHd. KBagpaTHbIl KOpeHb W3 Ipou3BeleHusd. KpaapaTHbII KOpEHb W3
TpoOH.

Keaopammnwie ypaenenusn (25 4.)

KBagpatHoe ypaBHeHue u ero kopHu. HemnosiHele kBagpaTHble ypaBHEeHUs. Meton
BBIJCIIEHUSI MOJHOTO KBajapara. PemeHue KBagpaTrHbIX ypaBHeHuil. I[lpuBenénnoe
KBajJpaTHOE ypaBHeHHe. Teopema Buera. YpaBHeHus1, cBOASAIIMECS K KBAIPATHBIM.

Pemenune 3agad ¢ mOMOIIBIO KBAAPATHBIX YPaBHEHUU. PemieHne NnpocTenImx CHUCTEM,
coAepKallMX YpaBHEHHE BTOpOMl cTemeHH. Pa3nuuHble CmocoObl pEHIeHHsT CHUCTEM
ypaBHeHUU. Pemienune 3a1a4 ¢ NOMOIIBIO CUCTEMYpPaBHEHUN

Keaopamuunasa pynkyus (14 4.)

Onpenenenue kBaapaTUuHON PyHKIUU DYyHKIUS Y = x2. DOy y = ax?2

DyHKIUA )y = ax2 + bx + ¢. IToctpoenue rpaduka KBaJIpaTUYHOUN QyHKIHH.

Keaopammnuwie nepasencmea (10 4.)

KBagpaTHoe HepaBEeHCTBO U €ro peuieHue. PemeHue KBagpaTHOro HEPABEHCTBA C 110
MOIIBIO TpaduKa KBaApaTHIHON HyHKIHH. METO HHTEPBAJIOB

IToemopenue (7 4.)

AJITEBPA 9 kaacc

Cmenens ¢ payuonanvuvimnokazamenem (13 4.)

Crenenpb ¢ 1enbIM NoKa3areneM. Apu@pMeTHYecKUil KOPEHb HATypaJIbHOM CTEEHH.
CaoiicTBa apupmernueckoro kopHs. CTeNneHpb ¢ pallioHaIbHBIM MTOKa3aTEIEM.

Bo3BeneHue B cTeneHb YMCIOBOIO HEPABEHCTBA.

Cmenennan ¢pynkyusn (15 4.)

OOnactp onpenenenust pyHkuuu. Bo3pactanue u yosiBanue ¢pyHkuuu .UYETHOCTH U
HeuétHocTh (QyHknmu. @Dynkums Y=K|X.HepaseHcTBa M ypaBHEHHs, COJepKallUe
CTETICHb.

Ilpocpeccuu (15 4.)

UucnoBast mocienoBaTebHOCThb. Apudmerndeckass nporpeccusi. Cymma N MepBhIX
4YJIEHOB apu@MeTHdecKkoi mporpeccuu. ['eomerpuueckas mnporpeccusi. CymMma N mepBBIX
YJIEHOB T'€OMETPUUYECKON MPOrpecCHm.

Cayuaiinvie coovimusn (14 4.)

CoOpiTusi. BeposiTHOCTh cOOBITHS. PemieHne BEepOATHOCTHBIX 3a/lad C ITOMOIIBIO
koMOuHaTOpuKku. CIIOKEHHE U YMHOXKEHUE BEpPOsiTHOCTEH. OTHOCUTEbHAS YaCTOTa M 3aKOH
OOJIBIINX YHCE.

Cnyuaiinvie geauyunst (12 4.)

Tabmumper pacnpenenenusi. Ilomuronsl wactoT. ['eHepasibHAasi COBOKYITHOCTH H
BeIOOpKa. lleHTpanbHbie TeHAeHIIMU. Mepbl pa3opoca

Mmnoowcecmea. Jlocuxa (16 4.)

MHuosxecTtBa. BeickaspiBanus. Teopembl. CiienoBaHue U paBHOCWIBHOCTb. YpaBHEHUE
OKPYXKHOCTH. Y paBHEHHUE NPIMON. MHOXKEeCTBa TOUEK HA KOOPAMUHATHO M MIOCKOCTH.

IToemopenue Kypca anzeopot (17 41.)

I'EOMETPUS 7 kaacc
Hauanvnwvie cecomempuueckue ceedenusn (10 4.)



[Ipsamas u orpe3ok. Touka, mpsimas, oTpe3ok. [IpoBemmBanue mpsIMOM Ha MECTHOCTH.
JIya u yron. CpaBHEeHHE OTpE3KOB M yrioB. PaBeHCTBO reomerpuueckux ¢uryp. CpaBHeHHE
OoTpe3KoB U yriioB. M3mepenue orpeskoB. JlnmHa oTtpeska. Enuuunsl usmepenus. M3mepenue
yrioB. I'pagycHas Mepa yriia. Mi3aMepeHue yrioB Ha MECTHOCTU. Bubl yriioB. BepTukanbHble U
cMexHble yribl. buccektpuca yria. Ilepnenavkynspasie npsmele. [loctpoenne npsmMeix yriios
Ha MECTHOCTH.

Tpeyzonvnuxu (17 4.)

Tpeyronsuuk. BricoTa, Menmana, OucCceKTpHuca TpeyroibHHKa. PaBHOOeApeHHBIE WU
PaBHOCTOPOHHUE TPEYTrOJbHUKHU; CBOIICTBA M NPHU3HAKKM PABHOOEAPEHHOTO TPEYTOJIbHUKA.
IIpu3zHaku paBeHCTBa TpeyroibHUKOB. OKpykHOCTb. [lyra, Xopnaa, paauyc, JIuamerp.
[TocTpoeHust ¢ mOMONIIBIO LUPKYJIS M JUHEWKU. OCHOBHBIE 33/Jaud Ha IMOCTPOCHHUE: ICIICHUE
OTpe3Ka IOMojaM; MOCTPOCHHE YIJIa, PAaBHOMY IaHHOMY; IOCTPOCHUE OMCCEKTPHCHI YIJa;
MIOCTPOEHHUE NMEPIEHANKYISIPHBIX MPSIMBIX.

IHapannenvuvie npamore (13 4.)

[TapannensHble W mepeceKkaroluecs MpsMble. TeopeMmbl O MapaLIEIbHOCTH MPSIMBIX.
Onpenenenne. Axkcuombl U TeopeMbl. [lokazaTenbcTBO OT mpoTtuBHOro. Teopema, oOpaTHas
JTAHHOH.

Coomnowenusn mexicoy cmoponamu u yenamu mpeyzoavnuxa (18 4.)

CyMMma yrioB TpeyrojibHHKa. BHelHuWe yriael TpeyrojabHuUKa. Buuabl TpeyrojbHHKOB.
Teopema O COOTHOLIEHUSX MEXIy CTOPOHAMHM M YIJIaMH TpeyrojibHuka. HepaBeHcTBO
TpeyroibHuka. lIpsMoyrosbHble  TpPEyroibHUKH; CBOMCTBA M  IPU3HAKM  PaBEHCTBA
MPSIMOYTOJIbHBIX TPEYrOJbHUKOB. PaccrosiHue oT Touku a0 mnpsMoil. PaccrosiHue Mexnay
napajuieJbHbIMU  OpsMbIMH. [locTpoeHus ¢ mnomombpo HUPKYJId U JuHeiku. Iloctpoenue
TPEYroJbHUKA MO TPEM JIEMEHTAM.

Ioemopenue (12 4.)

I'EOMETPHUA 8 kaace

Yemuvipexyzononuku (14 4.)

[ToHsiTHST MHOTrOYTOJIbHHMKA, BBIYKJIOr0 MHOroyrojibHuka. [lapamnenorpaMm u ero
npu3Haku u cBoiictBa. Tpamenus. [IpsmoyronsHuk, pom0, KBagpar u ux cBoiictBa. OceBas u
LEHTpaJIbHasi CHMMETPHH.

Ilhowaou gpuzyp (14 4.)

[TonsTne momanun MHOroyrojpHuka. [lmomaam mpsAMOyTroJbHHMKA, MapaiesorpaMmma,
TpeyrojbHuKa, Tpanenuu. Teopema [Tudaropa.

Iloooonsie mpeyzonvnuxu (194.)

[Tono6ueie TpeyronpaukH. [Ipu3Haku nogodus TpeyroasHUKOB. [IpuMeHenne mogoous K
JI0Ka3aTeNbCTBAM TEOpeM M pelleHrio 3agady. COOTHOIIEHUS MEXAY CTOpOHaMH U yIilaMu
MPSIMOYTOJIBHOTO TPEYTOIbHUKA.

Oxkpyscnocms (17 4.)

B3aumnoe pacnonoxxkeHue npsMod M OKpyKHOCTH. KacaTenbHasi K OKPYXHOCTH U €€
cBoiictBa M mpus3Hak. LleHTpanbHble M BIUCaHHBIE YIibl. YeTblpe 3aMedaTenbHble TOYKU
TpeyroyibHUKA. BriicanHast 1 onvcaHHasi OKPYKHOCTH.

Iloemopenue. Pewenue 3a0au (6 4.)

IF'EOMETPHUSA 9 kaace

Bexkmoput (8 4.)

[lonsitue BekTtopa. PaBeHcTBO BekTOpoB. ClO)KE€HHME W BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yuciio. [I[puMeHeHne BEKTOpPOB K pemieHuio 3anad. CpeaHsst JTUHUS
Tpanenuu.

Memoo koopounam (10 4.)

Koopnunarsl BekTopa. Pasnoxenue BekTOopa MO JABYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunarel Bektopa. Ilpocreitmme 3agaun B KOOpJIWHATaX. YpPaBHEHUS OKPYKHOCTH M
npsAMoii. B3auMHOe pacronoKeHue IByX OKPYKHOCTEH.



Coomnowenua mexcoy cmoponamu u yenamu mpeyoavhuka. Cranapuoe
npou3seedenue eekmopoe (11 4.)

CuHyc, KOCHHYC, TAaHT'€HC, KOTaHI'€HC yriia. TeopeMbl CHHYCOB U KOCHUHYCOB. OCHOBHOE
TpUroHomerpuueckoe ToxnaecrBo. dopmynbl npuBenenus. PemieHue  TpeyroJbHHUKOB.
CkanspHoe Mpou3Be/IeHHEe BEKTOPOB U €ro MPUMEHEHHE B TEOMETPUUECKUX 3aauax.

Jlnuna oxpyscnocmu u ninowaos kpyza (12 4.)

[TpaBuiibHbIE MHOTOYrOJbHUKUA. OKpYKHOCTH, OINHCaHHAs OKOJO IPaBUJIBHOTO
MHOT'OYTOJIbHHKA M BIUCaHHas B Hero. Dopmyinbl A BBIYMCICHHS IUIOMIAAM MPABUILHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI M paJiiyca BIUCAHHOU OKpyxHOCTU. [TocTpoeHne mpaBHIIbHBIX
MHOT'OYTOJIbHUKOB. [[mnHa okpyxHoctu. [lnomans kpyra.

Jeusncenus (8 4.)

OtoOpaxkenue miockoctu Ha ceOs. llonarne nBumxkenus. OceBas W LEHTpajbHas
cummertpuu. [lapannensusiii nepenoc. [loBopot. Hanoxenust u qBuxeHHs.

Hauansnsle céedenus uz cmepeomempuu (8 4.)

Mmuororpannuku. Tena u nosepxHoctu BpameHus. Hunuuap. Cohepa. Konyc. lap.

006 axcuomax naranumempuu (2 u.)

Iloemopenue. Pewenue 3aoau (9 4.)

TeMaTHyecKoe NJIAHUPOBAHUE

H. 51. Bunenkun, B. U. /Koxos, A. C. Yecnokos, C. U. llIBapudypa
«MaTemMaTHKa», 5 KJacc

Ne Pa3nen / Tembl ypokoB Kou- OcHoBHBbIE BUABI U (DOPMBI Hara | Koppe
n/n BO OpraHM3anuu y4eOHoH npoBeJ | KTHPOB
4aco JIeITeJIbHOCTH, BKJIIOYAS eHust / Ka/
B NPAKTHYECKYI0 YacTh IUIaH paxr
NPOrpamMMmbl
1-15 | § 1. HatypaJiibHble Yuc/Ia U 15 | OnuceiBaTh CBONCTBA
LIKAJIbI HaTypaJIbHOTO psaa. BepHo
O06o03HaueHNe HaTypaJIbHBIX 3 | UCHIONB30BATh B p€UYU TEPMHUHBI
YHUCEIl. yugpa, uucio, Ha3bIBaTh KIacChl
Otpe3ok, yIMHA OTpe3Ka. 3 | ¥ pa3psabl B 3a1UCH
TpeyronpHUK. HaTypaJIbHOTO yucia. Yurats u
IInockocts, npsMas, J1yd. 2 | 3amuCBIBaTh HAaTypaJibHbIE
[Ikanel 1 KOOPIUHATHI. 3 | uncia, onpeneNnsaTh 3HaAYHOCTh
Menbliie Uiy OoJbIIe. 3 | uucna, CpaBHUBATH U
KonTponbnas padora Nel 1 | ynopsgouuBath uX,

rpaMMaTH4eCKU PAaBUIBHO
YUTATh

BCTPEYAIOIIUECS
MaTeMaTHYECKNE BBIPAYKEHHSL.
PacrniozHaBaTh Ha yepTexkax,
PHCYHKaX, B OKPYIKArOIIeM MUPE
reoMeTpHUECKUe (PUryphl:
TOYKY, OTPE30K, IPSIMYI0, Y4,
JOTIOJTHUTEIIBHBIC JTyYH,
TUIOCKOCTh, MHOTOYTOJIEHUK.
[TprBOANTE MPUMEPHI AHAJIOTOB
T€OMETPUUYECKHUX (DUTYD B




OKpY’KalolIeM MUpE.
N300paxxaTh reoMeTpudIecKre
burypsl 1 UX KOHQUTYpaLuu OT
PYKH H C HCIOJIb30BaHUEM
4epTEKHBIX UHCTPYMEHTOB.
N300paxxkaTh reoMeTpuiIecKue
¢burypsl Ha KJIeT4aTON Oymare.
N3mepsathb

C TIOMOUIBIO MHCTPYMEHTOB U
CPaBHMBATH JUIMHBI OTPE3KOB.
CtpouTh OTpe3KH 3aJaHHOMI
JUTMHBI C TIOMOIIBIO JINHEWKH U
LUPKYJISL.

16-
36

§ 2. Cil0:keHHe ¥ BBIMMTAHHE
HATYPaJbHBIX YK Ce]
CrnosxeHue HaTypaJIbHBIX YHCET
Y €ro CBOMCTBA.

Brrunuranue.

KonTponbnas padorta Ne2
YucioBble U OyKBEHHbIE
BBIPAKEHUS.

bykBeHHast 3anuch CBOHCTB
CJIOKEHMSI U BBIYUTAHUS.
YpaBHeHue.

KonTponbnas padorta Ne3

21

BEIONHATE clIOKEeHHE U
BBIYMTAHUE HATYPAJIbHBIX YHUCEIL.
Bepno ucnonb3oBath B peuun
TEPMUHBI:

cymma, crazaemoe, pazHocno,
YMeHbulaemoe, gbluumaemoe,
YUCTI080€ BbIPAdICEHUE, 3HAYCHUE
YUCTI08020 BbIPANHCEHUS,
ypaeueHue, KOpeHb YPAGHeHUsl,
nepumemp MHO20Y20IbHUKA.
VYcranaBiauBaTh B3aMMOCBSI3U
MEK]1y KOMIIOHEHTaMH 1
pe3yJIbTaTOM

MIPY CJI0KEHWUU U BBIYUTAHUU,
HUCIIOIb30BaTh UX JJIs
HAXO0XKICHUS HEU3BECTHBIX
KOMITIOHEHTOB JASHCTBUI C
YUCJIOBBIMU U OYKBEHHBIMU
BbIpaOKeHUSIMU. DOPMYyIHPOBATH
MEPEMECTUTEIBHOE U
COUYETaTeIbHOE CBOMCTBA
CJI0’KEHUS HAaTYpPAJIbHBIX YUCET,
CBOICTBA HYJISl TPU CII0KEHUU.
PopmyJIMpOBaTh CBOKWCTBA
BBIYMTAHUS HATYPAJIbHBIX YHCEI.
3anuceIBaTh

CBOMCTBA CIIOKCHHS B
BBIYMTAHUS HATYPATbHBIX YUCENT
C TTOMOIIBI0 OYKB,
peoOpa3oBhIBATh HA UX OCHOBE
YHCIIOBBIE BBIPAXKEHUS U
HUCITOIB30BaTh UX I
palMOHAIM3ALMI TUCbMEHHBIX 1
YCTHBIX BBIYUCIIEHUM.
['pamMaTHyecky BEpHO YUTATh
YHCIIOBBIC U OYKBEHHBIE
BBIPAXKEHHUSI, COJIEpIKALINE
JEUCTBUS CIOKCHUS U
BBIUMTAHMS. 3aIIHCHIBATh




OyKBEHHBIE BBIPKEHHUS,
COCTaBJIATh OyKBEHHbIE
BBIPQXEHUS 110 YCIOBUSM 33/a4.
BbruuciiaTe uncioBoe 3HaueHUEe
OyKBEHHOTO BBIPa)KEHUS MIPH
3aJJaHHBIX 3HAUYEHUSIX OYKB.
BbruncnsaTe nepuMerpsl
MHOI'OyToJIbHUKOB. COCTaBIIAThH
IIPOCTEUIINE YPABHEHUS 110
ycioBUsM 3ajad. Pemars
IIPOCTEUIINE YPABHEHUS HA
OCHOBE

3aBUCHUMOCTEN MEKY
KOMIIOHEHTaMH
apu(pMETUYECKUX JCHCTBUMN.
AHaJIN3UPOBATh U OCMBICIUBATh
TEKCT 3aJ1auH,
nepeopMyIupoBaTh yCIOBHE,
U3BJIEKaTh HEOOXOAUMYIO
MH(pOpPMaLIKIO, MOJIETUPOBAThH
YCIJIOBHE C TIOMOIIBIO CXEM,
PHUCYHKOB, PEaJIbHBIX
IPEIMETOB; CTPOUTh
JIOTUYECKYIO LIETTOYUKY
paccyXIEeHNUI; KpUTHUYECKH
OILICHUBATb MOJIyYEHHBIN OTBET,
OCYLIECTBIISATH CAMOKOHTPOIIb,
IIpOBEPSIsl OTBET Ha
COOTBETCTBHUE YCIIOBHIO.
Brimonasate nepedop Bcex
BO3MO>KHBIX BAPUAHTOB IS
nepecuyéra 0ObEKTOB UITH
KOMOUWHAIMH, BBIIENATh
KOMOMHAIIMH, OTBEYAIOIINE
3aJJaHHBIM yCIIOBUSIM.
Uccnenosats mpocreime

YK CJIOBBIE 3aKOHOMEPHOCTH,
MIPOBOAUTDH YHCIIOBBIE
9KCIIEPUMEHTHI

37-
63

§ 3. YMHoOXkeHuUe 1 1ejieHHne
HATYPAJIbHBIX

yucesa

YMHOXEHUE HATypaJIbHbIX YUCEN
U €r0 CBOMCTBa

[enenue

Henenue ¢ ocraTkom
KonrtponsHas padora Ne 4
VYpouieHne BeIpaKeHU!
[Topsiiok BBINOJIHEHUS AEUCTBUI
Crenens uncna. Kpagpar u xyo
yucia

Kontposbnas pabora Ne 5
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NWOolTEF, W

BBITIONTHATE YMHOKECHHE U
JIeJICHNEe HATYpaJIbHBIX YHCeT,
JISJICHUE C OCTATKOM, BBIYHCIISATH
3Ha4YeHUs creneHen. BepHo
WCIIOJIb30BaTh B PEYU TCPMUHBI:
npousseoeHue, MHOJICUmerny,
yacmuoe, oenumoe, Oeiumens,
cmenenb, OCHO8aHUe N
nokasamesnb cmeneHu, Keaopam
U Ky0 yucaa. Y CTaHaBIUBATh
B3aMMOCBS3H MEXKIY
KOMITOHEHTAMU U Pe3yIbTaTOM
IIPU YMHOKEHUU U JICTICHUH,




UCII0JIb30BATh UX JJIS
HAaxXO0KJICHUS HEU3BECTHBIX
KOMIIOHEHTOB JIEVCTBUM C
YHCIOBBIMU U OYKBEHHBIMU
BhIpaKeHUSAMU. DOPMYITHPOBATH
MIEPEMECTUTEIBHOE,
COYEeTaTEeIbHOE U
pacupenenuTeabHOe CBOMCTBA
YMHOKEHHSI HATypajIbHbIX
YHCEJl, CBOMCTBA HYJS U
€AMHUIBI IPYU YMHOKEHUH U
neneHuu. @opMynupoBarh
CBOMCTBA JICJICHUS HATYpPaJIbHbIX
yucell. 3anuchiBaTh CBOMCTBA
YMHOXCHUS U JICIICHUS
HATypaJIbHBIX YHCEJ C IOMOIIbIO
OyKB, MPeoOPa30BHIBATH HA HX
OCHOBE YMCJIOBbIE U OyKBEHHbIE
BBIPAXKEHHS U UCIIOJIb30BaTh X
JUISL pallMOHAIIN3Aalu1
MACbMEHHBIX U YCTHBIX
BBIYUCIICHUM, JIJIST YIIPOIICHUS
OYKBEHHBIX BBIPAKEHUH.
['pammaTHryecku BEpHO YUTATh
YHCIIOBBIE U OYKBEHHBIE
BBIPKEHMUSI, COJIEPIKaIINe
JIEUCTBUSI YMHOXKEHUS, JEJICHUS
U cTeneHu. Yurate u
3aMnuchIBaTh OYKBEHHBIE
BBIPKEHHS, COCTABIIATH
OyKBEHHBIE BBIPQXKEHUS T10
YCIIOBUSIM 3a/1a4. BeanucisTe
YHCIIOBOE 3HaUeHUE OYKBEHHOTO
BBIPKEHUS TIPU 3aJaHHBIX
3HaueHusX OykB. COCTaBIsATh
YpaBHEHUS 10 YCIOBUSAM 3a/1a4.
Pemate mpocreiiiye ypaBHEeHUs
Ha OCHOBE 3aBHCHUMOCTEN MEXKITY
KOMITOHEHTaMHU
apu(pMETHIECKUX JACHCTBUH.
AHaNM3UpOBaTh U OCMBICIIUBATh
TEKCT 3aJ]auH,
nepeGopMyIupoBaTh YCIOBHE,
W3BJIEKATh HEOOXOAUMYIO
uH(MOpPMAIIHIO, MOICTUPOBATH
YCJIOBHE C IIOMOIIBIO CXEM,
PUCYHKOB, peaJIbHBIX
IIPEAMETOB; CTPOUTH
JIOTUYECKYIO LIETIOUKY
pacCy)XIEeHHI; KPUTHUYECKU
OIICHUBATH MOJTYUYEHHBIN OTBET,
OCYILECTBISATh CAMOKOHTPOJIb,




IpOBeEpPsS OTBET Ha
COOTBETCTBHUE YCJIOBHUIO.
Brinonusate nepedop Bcex
BO3MOXKHBIX BAPUAHTOB JJISI
nepecyéra 00bEKTOB WK
KOMOHMHAIIWA, BBIIETATH
KOMOHMHALIMY, OTBEYAIOIINE
3aJJaHHBIM YCIIOBUSIM.
HccenenoBats npocrenmue
YK CIIOBbIE 3aKOHOMEPHOCTH,
MMPOBOAUTDH YU CIIOBBIC
HKCIIEPUMEHTHI

64-
75

§ 4. Ilnomaam u 06bLEMBI
DopmyJibl

[Lnomanes. @opmyna nomaau
MPSIMOYTOJIbHHKA.

EnuHuer namMepeHus miomanein
[IpsiMoyronbHBIA
napajuiesienunes

O6béMbI. O0BEM
IPSIMOYTOJIBHOTO
napasuieNienuneaa
KonTponbnas padorta Ne 6
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Pacnio3naBate Ha yeprexkax,
PHUCYHKaX, B OKpPY>KaloIlleM MHUpe
reoMeTpuyecKkue QuUrypsl,
umerome Gopmy
IPSMOYTOJIBHOTO
napajuienenunena. [lpusoauts
IIPUMEpPbI aHAJIOTOB Ky0a,
IPsIMOYTOJIBHOTO
napaJiesienunea B
OKpPYXKAaroIIeM MHUpe.
N300paxaTs NpsMOYTOJbHBIN
napaiesienune OT pyKu U ¢
HCIIOJIb30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB.

N3o0paxkats ero Ha KjIeT4aTon
Oymare. BepHo

UCTIOJIb30BaTh B P€YH TEPMHHBIL:
dopmyna, niowaos, 00véMm,
pasnvie uzypul,
NPAMOY20NbHbIU
napasnnenenuneo, Kyo, epauu,
Pébpa u sepuiuHbl
NPAMOY2071bHO20
napasnnenenuneod.
MozenupoBaTh HECJIOKHBIE
3aBHCHUMOCTH C TIOMOIIBIO
(dbopMyI1; BHIIOTHSTH
BBIYHUCIICHHS TI0 (popMyIIaMm.
['paMMaTHYeCKH BEPHO YUTATh
UCTIOJb3yeMbIe

dbopmybl. Beraucasts miomaam
KBaJ[PaTOB, IPSIMOYTOJIBHUKOB H
TPEYTOJILHUKOB (B MPOCTEUIINX
CIIy4asix), UCTIONb3Ys (hOpMyIIbI
TUTOIIAH KBaJpaTa 1 MpsiMo
yronbHHKa. Beipaxkats onHU
eIMHUIIBI U3MEPEHHS TUTOIIAH
yepes apyrue. Borancnsate
00BEMBI KyOa u
PSIMOYTOJILHOTO




napajuieNienumne1a, UCIoab3ys
dhopmysel 00bEMa KyOa
PSIMOYTOJIBHOTO
napajuienenunena. Beipaxarnb
OJIHU EVHHUIIBI U3MEPECHUS
00bEMa uepes apyrue.
MopenupoBaTh U3ydaeMble
reOMEeTPUYECKUE OOBEKTHI,
UCIIONIB3Ys Oymary, IIacTUIIUH,
MIPOBOJIOKY U Jip. BhInonHaTh
nepedop BCeX BO3SMOXKHBIX
BapHaHTOB I IepecuéTa
00BEKTOB WJIM KOMOWHAIIWM,
BBIICTISITH KOMOUHALINH,
OTBEUAIOIIUE 33 JAHHBIM
YCIIOBUSIM. BBIUUCTATH
¢dakTopuansl. Ucrnons3oBath
3HAHUS O 3aBUCUMOCTSIX MEKIY
BEJIMYMHAMHU CKOPOCTh, BpeMs,
Iy Th MIPH PEIICHUN TEKCTOBBIX
3a1a4. AHAIU3UPOBATH U
OCMBICJIMBATh TEKCT 33JIa4H,
nepeopMyIupoBaTh YCIOBHE,
W3BJICKATH

HE00X0IUMYI0 HH(OPMAIIHIO,
MOJICJTUPOBATH YCIOBHE C
MOMOIIBIO CXEeM, PUCYHKOB,
pEATBHBIX MTPEIMETOB; CTPOUTH
JIOTUYECKYIO LIETIOUKY
pacCyXIEHHI; KPUTHYECKU
OIICHUBATh MOJYYECHHBIN OTBET,
OCYIIECTBIISATH CAMOKOHTPOJIb,
MpoBepsisl OTBET Ha
COOTBETCTBUE YCIIOBHIO.
BBIOTHATE TPUKHUIKY U OLEHKY
B X0JIe BEIUHCICHUI

76-
98

§ 5. O0bIKHOBEeHHBIE 1POOH

OKpy>XHOCTb U KPYyT

Jlomu. OGBIKHOBEHHBIE IPOOH
CpaBHeHue pobeit
[IpaBusbHBIE U HETIPABUIIEHBIC
npobu

KonTponbnas padorta Ne 7
CrnoxeHue 1 BblYUTaHUE ApoOeit
C OIMHAKOBBIMHU 3HAMECHATEIISIMH
Jlenenue u 1podu

CMmeniannsle yncia

CrnosxeHue v BBIYMTAHNE
CMEIIaHHBIX YHCET
KontponsHast padora Ne 8

NWEADN

|

Pacnio3naBaTh Ha uepTexax,
PHICYHKaX, B OKPYKArOIIeM MHPE
reoMeTpHuecKue (Gpurypsl,
uMmeronme Gopmy OKpy>KHOCTH,
kpyra. [[puBoAUTH IpUMEpPHI
aHaJIOTOB OKPY>KHOCTH, KpyTa B
OKpY>KaloIIeM MUpE.
N3006paxaTh OKpYKHOCTb C
MCIIOJIb30BaHUEM ITUPKYJIS,
mabioHa. MoeupoBarth
U3y4aeMble T€OMETPUYECKHE
00BEKTHI, UCIIONB3YS OyMary,
IIPOBOJIOKY U Jp. BepHo
HCIIOJIb30BaTh B PEYU TEPMUHBI:
OKPYIHCHOCMb, KpY2, UX pAOUyc u
ouamemp, 0yea OKDYHCHOCMIU.




MozenupoBath B rpaduecKoi,
peIMeTHOM popme MOHATHS U
CBOMCTBA, CBSI3aHHBIC C
[IOHSITUEM 001U, OObIKHOBEHHOU
Opodu. BepHO UCTIONB30BAThH B
peYH TEPMUHBI: 00J14,
00bIKHOBEHHAsL OpPOoDb,
yycnumens U 3HaMeHamenb
0pobu, npasunvras u
HenpasuibHas opoou,
CMeUulanHHoe Yucuo.
['pammaTHUeCcKu BEpHO YUTATh
3anucu ApoOel U BhIpaXKEHUH,
coJiepKaiinx 0ObIKHOBEHHbBIE
JpoOu. BBITIOHATE CIIOKCHHE U
BBIUUTAaHUE OOBIKHOBEHHBIX
Jpo0ei ¢ 0IMHAKOBBIMH
3HAMCHATEIISIMH,
peoOpa3oBLIBATh
HETPaBUIBHYIO 1pOo0Ob B
CMEIIaHHOE YUCIIO U CMEIIaHHOE
YHCII0 B HETIPABHIBHYIO JPOOB.
Hcnonb30BaTh CBOMCTBO
JIEJICHUSI CyMMBI Ha YUCIIO JUIS
paroHaIN3aui BEIYUCICHUN.
Penrate TeKCTOBBIE 3a1aUn
apumeTnyecKuMu crocodamu.
AHaIM3UPOBATh U OCMBICIINBATH
TEKCT 3aJ]auH,
nepeopMyIupoBaTh yCIOBHE,
U3BJIEKATh HEOOXOUMYIO
MH(pOpPMaLIHI0, MOJIETUPOBATH
YCIIOBHE C TIOMOIIBIO CXEM,
PUCYHKOB, pealTbHBIX
MPEIMETOB; CTPOUTH
JIOTUYECKYIO IETTOYKY
paccyXIeHU; KPUTHIECKH
OIICHUBATh ITOJTYYCHHBIN OTBET,
OCYIIECTBIISATH CAMOKOHTPOIIb,
IIPOBEpPsisl OTBET Ha
COOTBETCTBHUE YCIIOBHIO.
BBITIONTHATE TPUKHJIKY U OIEHKY
B XOJI€ BBIYHCICHUN

111

§ 6. JlecaiTuuHBIC APOOH.
Cio:keHye M BLIYUTAHHE
AeCATHYHBIX Apodeit
JlecsiTuuHas 3amUCh APOOHBIX
Yucen

CpaBHeHUE ECATUIHBIX TPOOCi
CnoskeHue 1 BIUMTAaHHE
JECSITHYHBIX ApoOei

[TpuOamxEHHbBIC 3HAUECHUS YHCETI.

13
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3anuceIBaTh M YATATH
JECATUYHBIE IPOOH.
[TpencraBiasiTh OOBIKHOBEHHBIE
JpoOU B BUJIC ICCATUUHBIX U
JIECATUYHBIE B BUIE
0OBIKHOBEHHBIX. Haxo1uTh
JCCATUYHBIC TPHOIIMKCHIS
OOBIKHOBEHHBIX JIPOOEH.
CpaBHHBATH M YIIOPSIOYHUBATH




OxkpyrieHue yucen
Kontponbnas padota Ne 9

JECSTUIHBIE
JIpoOu. BBITIONHATE CllOKEeHHE,
BBIYUTAHUE U OKPYTIICHHE
JECATUYHBIX APOOEH.
BBITIOTHATE TPUKHUIKY U OLIEHKY
B XO/JI€ BBIYUCIICHUH.
Hcnosnb30BaTh 5KBUBAJICHTHBIE
MpeJICTaBICHUS TPOOHBIX YUCEI
P UX CPABHEHUU, TIPU
BbIUKCIICHUSIX. BepHO
UCIIOJIb30BATh B PEUU TCPMUHBI:
oecsamuunas Opodw, pas3psaovl
decsamuunou opoou,
pasnogicenue 0ecamuyHol opoou
no paspsaoam, nPUOIUNCEHHOE
3HaueHue Yucia ¢ HedoCmamKom
(c usbvimrkom), okpyenenue
qYUCIa 00 3a0aHH020 paspsoa.
['pammaTHYeCKH BEpHO YUTATh
3aIMCH BBIPAKEHUH,
CoOJIepKalINX AECSITUYHBIC
npobu. Pemate TekCTOBBIE
3a1auu apupMETHIECKUMHU
crnocobamu. AHaIU3UPOBATh U
OCMBICJIUBATh TEKCT 3aJ1a4H,
nepeopMyIupoBaTh YCIOBHE,
U3BJIEKATh HEOOXOTUMYIO
MH(pOpPMaLIHIO, MOJIETUPOBATh
YCIIOBHE C TIOMOIIBIO CXEM,
PUCYHKOB, pealTbHBIX
MPEIMETOB; CTPOUTH
JIOTHYECKYIO LIENOYKY
paccyXIeHU; KpUTHIECKH
OIICHUBATH MTOJTYYCHHBIN OTBET,
OCYIIECTBIISATH CAMOKOHTPOIIb,
IPOBEpPsisl OTBET Ha
COOTBETCTBHUE YCIIOBHIO

112-
137

§ 7. YMHOXkeHUe U JejieHue
AeCATUYHBIX

apoodei

YMHOKEHUE AeCATUYHBIX Tpodeit
Ha HaTypaJibHbIE YUCIIa

Jlenenue neCATUYHBIX IpoOei Ha
HaTypaJbHbIE YnCIa
KontponsHast padora Ne 10
YMHOXEHUE JECATUIHBIX APOOeH
Jlenenue Ha JECATUYHYIO APOOh
Cpennee apudpmeTnyeckoe
KonTtponsHas padora Ne 11
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BBITIONTHATE YMHOKECHHE U
JIeJIeHNe AeCATUYHBIX Ipo0eit.
BBITIOTHATE PUKHJIKY U OIEHKY
B XOJIC BEIYMCIICHU.
[IpeacraBisiTh OOBIKHOBEHHBIC
JIpoOH B BUJIE JECSITHYHBIX C
MTOMOIILIO JECHUS YACITUTEIS
OOBIKHOBEHHOM IpoOH Ha e
3HaMeHarenb. Mcnons30BaTh
SKBHUBAJICHTHBIC MTPEICTABICHHUS
JPOOHBIX YHCEN MPU UX
CPaBHEHHH, ITPH BHIYUCICHUSX.
Pemats 3amaun Ha 1podu (B TOM
YUCJIE 33141 U3 PEATbHON
MIPAKTHUKH ), HCTIOJB30BaTh




TIOHSITHSI CPEOHEe20
apughpmemuuecrkozo, cpeoHel
cKopocmu W JIp. TIPH PELICHUN
3ajad. [IpuBOIUTE IPUMEPHI
KOHEYHBIX U OECKOHEUHBIX
MHOX€ECTB. AHAJIM3UPOBATh U
OCMBICJIUBATh TEKCT 33JIa4H,
nepeopMyITHUPOBATh yCIOBHE,
U3BJIEKATh HEOOXOAUMYIO
UHPOPMAIINIO, MOJCITUPOBATH
YCIIOBHE C TIOMOIIBIO CXEM,
PHCYHKOB, PeabHbBIX
MIPEIMETOB; CTPOHTH
JIOTHYECKYIO LIETIOYKY
pacCyXICHHI; KPUTHUYECKU
OILICHUBATh MOJTyUYCHHBIN OTBET,
OCYILECTBIISATH CAMOKOHTPOJIb,
MIpOBEpsisl OTBET Ha
COOTBETCTBUE YCIIOBHIO.
BBITIONTHATE IPUKHUJIKY U OIIEHKY
B X0JI¢ BbIYUCICHHH. YnTaTh U
3aIHUCHIBATh YMCIIA B TBOMIHON
CHUCTEME CUMCIICHHSI

138-
154

§ 8. UncTpymeHnTsI 1ist
BbIYMCJICHUH ¥ U3MEPEHUH
MUuKpOoKanbKyJIsaTop

[IpoueHTsI

Kontponbnas pabora Ne 12
VYroa. IIpsamoit u pa3BEpHYTHIN
yroi. UepTExHbBIN TPEYTOJIbHUK
N3mepenue yrinos. Tpancnoptup
Kpyroselie quarpammsl
KonTponbnas padora Ne 13

WEFk o1

OOBACHATD, UTO TAKOE MPOLIECHT.
[IpencraBnsaTe

MIPOLIEHTHI B APOOSIX U IpoOH B
npoueHTax. OCylecTBIsTh
nouck uHpopmanuu (8 CMN),
coaeprKalien JaHHbIE,
BbIpQ)KEHHBIE B MPOLIEHTAX,
MHTEPIPETHPOBATh UX. Pemarp
3aJ]auu Ha MPOLIEHTHI U ApoOH (B
TOM YHCJIE 3a/1a4U U3 peaJIbHON
MPAKTUKH, UCTIONB3YS TIPH
HEO0XOIUMOCTH KAJIbKYJIATOP).
[IpoBOINTE HECTTOXKHBIE
UCCIIEIOBaHMsI, CBSI3aHHBIE CO
CBOWCTBaMH JPOOHBIX YHCET,
ONHUpasich Ha YUCIIOBBIE
AKCTIEPUMEHTHI (B TOM YHUCIIE C
UCTOJIb30BaHUEM KaIIBKYJISATOpA,
KOMITbIOTEpA). BHITOTHATS
NPUKUJIKY U OLIEHKY B XOJIe
BbIYMCIICHHNN. Pacio3HaBaTh Ha
yepTexax, pUCYHKax, B
OKpY’KalolLIeM MUPE pa3HbIe
Bub yrioB. [IpuBoautsb
IPUMEPHI AHAJIOTOB 3TUX
reoMeTpHuecKuXx (Guryp B
OKpY’KalolleM MUpe.
N300paxkaTh yIibl OT pyKH U €
UCIOJIb30BAaHUEM YEPTEKHBIX




UHCTpyMeHTOB. M300paxarth
YIJIBI Ha KJIETYaToi Oymare.
MopenupoBaTh pa3jan4HbIe
BU/JIBI YTJI0B. BepHo
UCIIOJIb30BATh B PEUU TEPMUHBI:
Veoil, CMOpOHbL y2id, 6epUIUHA
yena, buccekmpuca y2ia;
NPAMOU Y2071, OCMPbLLL, MYNOU,
PA36EPHYMbIUL Y2Tlbl,
UepmENCHbILL MPey2OTbHUK,
mpancnopmup. Mzmepsmo ¢
HOMOUBIO UHCMPYMEHMO8 U
CPAaBHUBAMb BEUYUHDL Y2T108.
Cmpoums yenwvl 3a0annoll
BENIUUUHBL C NOMOUYBIO
mpancnopmupa. Hszenexamo
ungopmayuro uz madbauy u
ouazpamm, 8bINOIHAMb
8bIYUCTEHUS NO MAOTUYHBIM
OaHHbIM, CPABHUBAMb GETUUUHDL,
Haxooums HauboIbuiUe U
HauMeHbuiue 3Ha4eHUs U op.
Buvinoansmo coop ungpopmayuu 6
HECNIOJCHBIX CILYYAsIX,
0p2aHU308v16aMb UHGOPMAYUIO
6 8Ude mabauy u ouazpamm, 8
MOM Yucie ¢ NOMOWbIO
KOMHNbIOMEPHBIX NPOSPAMM.
I1Ipugooums npumepul
HECNONCHBIX KNACCUDUKAYUT U3
PA3NTUYHBIX 00Iacmell HCUZHU

155- | MHuoxecTBa 5
159 | IonsTue MHOkecTBa. OOmIast
4acTh MHOXXeCTB. O0beTMHEHNE
MHOKECTB.
BepHo nim He BEpHO
160- | IToBTOpeHue 16
175 | UToroBoe moBTOpEeHHUE Kypca 15
MaTeMaTHKH 5 Kiacca
KonTponbnas pabora Ne 14 1
H. 51. Bunenkun, B. . ’Koxos, A. C. Uecnokos, C. U. LlIBapudypa
«MaTtemaTuka», 6 kjaace
Ne Pa3nes / Tembl ypokoB Koa- OcHoBHbIe BUBI U (pOPMBI Jara | Koppe
n/n BO OpPraHu3annu y4eOHol NnpoBeJ | KTUPOB
qaco JesTeJIbHOCTH, BKJIKYAS eHus / Ka/
B NPAKTHYECKYI0 YacTh ILUIaH daxr
NMPOrpamMMbl




1-3 I[MoBTOpEeHNE Kypca MATEMATHKH 3 [MoBTOpUTH AEUCTBUS C
5-ro Kji1acca
JIelCTRIS ¢ HATYPATBHBIMH, HATYPAJIBHBIMU U JIECATUIHBIMU
NECATHIHBIMA THCIAM. yucnamu. PemaTth TEKCTOBbIE
[IpouienTsl. Pemenne TeKCTOBBIX 337 Ha NpOLeHTbl. Pewats
3ana4. HarmsuiHas reoMeTpus. TEKCTOBBIC 3anauu. Harmsanas

F€OMETPHS.

4-23 | § 1. JeqaumMocTb ynce 20 | ®opMynupoBaTh ONpeaCICHUS
Jlenutenu u KpaTHbIE 3 | menwrens M KPaTHOTO, MPOCTOTO
[Tpu3naku genumoctu Ha 10, Ha 5 3 | ¥ cOCTaBHOIO YKCIa, CBOWCTBA U
v Ha 2 MIPU3HAKY JCIIUMOCTH.

[Tpu3naku genumocty Ha 9 1 Ha 3 2 | Jloxa3bIBaTh M ONPOBEPTATh C
[IpocTtbie U cocTaBHBIC YnCa 2 | MOMOIIBIO KOHTPIIPUMEPOB
Pasnoxxenue Ha mpocThie 2 | yTBEpKIEHUS O JEIMMOCTH
MHOXKHUTEIH yrcen. Knaccudunuuponatsb
Haunbonpmmii o0muii 1enurens. 3 | HarypasbHbIe yhcha (YETHRIC U
B3aumHo mpocTeie yncna 4 | HeuéTHBIE, IO OCTATKaM OT
Haumensbiee oO1iee kpatHoe 1 | nenenus Ha3 uT. 1.).

KonTponbnas padora Ne 1

Uccnenosats npocteiiime
YHCJIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBBIE
AKCIIEPUMEHTHI (B TOM UYHUCIIE C
HCIIOJIb30BaHUEM KaJIbKYJISTOPA,
KoMIibtoTepa). Bepao
UCII0JIb30BaTh B PEYM TEPMUHBI:
Odenumenv, Kpamuoe,
Haubonbwull 0owull derumenb,
HaumeHbulee 0bwee KpamHoe,
npoCcmoe Yucio, COCMagHoe
YUCI0, YEMHOE YUCTO, HeUemHoe
4UCI0, 83AUMHO NPOCMbLE YUCTA,
YUCIa-O1U3HeYbl, PA3N0NCEHUE
YUCIIA HA NPOCMblEe MHONICUMEU.
Penrate TEKCTOBBIE 3a1aUn
apudmeTnyecKuMu crocodamu.
BrimonasaTe nepedop Bcex
BO3MO>KHBIX BApUAHTOB ISl
nepecuéra 0ObEKTOB

WM KOMOMHALUH, BEIIEIATD
KOMOMHAIIMH, OTBEYAIOIINE
3a/IaHHBIM YCIIOBUSIM.
Brraucnsats dhakTopuaisl.
Haxonuts 00beIUHEHHE U
MepeceueHre KOHKPETHBIX
MHOkeCTB. [IpuBoauTh
MPUMEPBI HECIOAKHBIX
KJIaCCU(UKALIUN U3 PA3ITUIHBIX
obnacTeil KHU3HH.
NnnrocTpupoBaTh TEOPETUKO-




MHOXCECTBCHHBIC U JIOTUUYCCKUEC
MIOHATHS C TOMOIIBIO JHarpamMm
Ditniepa — Benna

24-
45

§ 2. CioxeHnne U BbIYMTAHUE
Apoodeil ¢ pa3HbIMH
3HAMEHATEeJISIMHU

OcCHOBHOE CBOMCTBO IpoOH
Coxpamenue apobeit
[IpuBenenue npobeii k ooIEeMy
3HaAMEHATEIIO0

CpaBHeHue, CII0KEHUE U
BBIYHMTaHUE P00 C pa3HBIMU
3HAMEHATEeISIMU

KonTponbnast padora Ne 2
CrnosxeHue ¥ BBIYUTaHUE
CMEIIIaHHBIX YHCEeT
KonTponbnas padorta Ne 3

22
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@opMyIMpOBATH OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOH,
IpaBUjIa CPaBHEHUS, CIIOKECHUS
Y BBIYUTAHUS OOBIKHOBEHHBIX
npob6eii. [IpeoGpa3oBeIBaTH
0OBIKHOBEHHBIE IPOOH,
CpPaBHHBATh U YIOPSAIOYNBATH
uX. BBIOMHATE CloXeHne u
BBIYATAHUE OOBIKHOBCHHBIX
JIpo0Oeil U CMEIIaHHbBIX YHCElL.
['pamMmmaTHYeCKH BEpPHO YUTATH
3aMucy HEPABEHCTB,
Co/IepKaIIux OObIKHOBEHHBIE
IpoOH, CyMMBI U pa3HOCTU
OOBIKHOBEHHBIX Jpobeii. Pemarp
TEKCTOBBIE

324 apuPMETHIECKUMHU
crocobamu. AHATU3UPOBATH U
OCMBICITIBATH TEKCT 3aJIa4H,
nepeopMyIupoBaTh YCIOBHE,
U3BJIEKATh HEOOXOUMYIO
nH(pOpMaIIHIO, MOJIETUPOBAThH
YCIJIOBUE C MIOMOIIBIO CXEM,
PHUCYHKOB, peabHbIX
MPEIMETOB; CTPOHTH
JIOTUYECKYIO LIETIOUKY
pacCyXIEHHI; KPUTHYECKU
OIICHUBATh MOJYYECHHBIN OTBET,
OCYIIECTBJISATh CAMOKOHTPOJIb,
MpoBepsisl OTBET Ha
COOTBETCTBHUE

YCIIOBUIO. BEIIOMHATE MPUKUIIKY
1 OIICHKY B XOJIC BBIYMCIICHUH.
BrimonHsaTs epedop Bcex
BO3MOXKHBIX BAPUAHTOB JIS
nepecyéTa 00bEKTOB WK
KOMOHWHAIIMHA, BEIICTISATH
KOMOHMHAIINH, OTBEYAIOIIHE
3aJTaHHBIM YCIIOBHSIM.
Boruncnste dhakropuaisl

46-
77

§3. YMHoOXkeHuUe u AejieHne
00bIKHOBEHHBIX Apo0eii

YMHOXEHHe apooeit
Haxoxxnenue npobu oT uncia
IIpumeHeHue
pacnpeeuTeIbHOTO CBOMCTBA

32

[ I S S

dopmyIHpoOBaTh MPaBUIIA
yMHO)KeHI/IH " OCJIICHUS
OOBIKHOBEHHBIX JPOOEH.
BI:IHOJIHHTL YMHO)KGHI/IG nu
JiefieHue OOBIKHOBEHHBIX JIpo0eii
1 CMCIIaHHBIX YHCCII. HaXOI[I/ITL
JIpoOb OT YMCIIa U YHCIIO TIO €T0




YMHOKEHUS
Kontponbnas padota Ne 4
B3anmuo obpartHbie uncia
Henenue

Konrponsnas padora Ne 5
Haxoxnenue dncna no ero
npodu

JlpoOHBbIE BBIPAKEHMUSI
KonrtponsHas padora Ne 6

Gl 01N -

o

npo6u. ['paMMaTudecKu BEpHO
YUTATh 3alUCU TPOU3BEICHUN U
YAaCTHBIX OOBIKHOBEHHBIX
npoOeii. PermaTh TeKCTOBBIE
3a7auu apuPMETUIECKIMU
crocobamu. [IpoBoauTh
HECJIO’KHBIE UCCIIeI0BAHMS,
CBSI3aHHbIC

CO CBOKMCTBaMU JAPOOHBIX YHCET,
OMHPAsCh HA YUCIOBHIE
AKCIIEPUMEHTHI (B TOM UYHUCIIE C
UCIIOJIb30BaHUEM KaJIbKYJIATOPA,
koMmrbtoTepa). UccnenoBats u
OMHCHIBATH CBOMCTBA MUPAMU/I,
MIPU3M, UCIIOJIB3YS HKCIIEPUMEHT,
HaOI0IeHuE, U3MEpPEHNeE,
MozenupoBanue. Mcnonb3oBaTh
KOMITHIOTEPHOE MOJICITMPOBAHUE
Y DKCIEPUMEHT AJI U3YUYCHUS
CBOWCTB

3THX 00BEKTOB. MoenupoBarh
MUPAMH/IBI, TPA3MBI, UCTIONB3YS
OyMmary, MIacTHUJIMH, IPOBOJIOKY
u 1p. M3roraBnuBaTth
MPOCTPAHCTBEHHbIE (PUTYPHI U3
pa3BEPTOK; pacIO3HABATH
pa3BEPTKU MUPAMU/IBI, TPUIMBI
(B wacTHOCTH, KYyOa,
MPSIMOYTOJIHHOTO
napajuiesienumnena).
Pacnio3naBath Ha uepTekax,
PUCYHKAX, B OKPY>KaOIIeM MUPE
MUpaMUIbL, Tpu3MBbL. [IpruBOIUTE
MIPUMEPHI aHATIOTOB ATUX
reoMeTpudYecKux Guryp B
OKPYIKAIOIIEM MHUPE

78-
96

§ 4. OTHOIIEHUS1 M TPONIOPIUH
OTtHomeHus

[Iponopruu

[Ipsimast u oOpaTHas
IIPONOPLIOHAJIBHBIE
3aBUCHUMOCTH

KonrtponbHast padora Ne 7
Macmrab

JlnuHa OKpYKHOCTH U IIJIOIIATh
Kpyra

[Tap

Kontponbnas padota Ne 8

19
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BepHo ucmons30BaTh B peun
TEPMHHBL: OMHOUEHUEe Yucel,
omHoulenue BeNUYUH, 83AUMHO
obpamuvle OomHouLeHUs,
nponopyusi, OCHOBHOE C8OUCMBO
8EpPHOU nponopyuu, NPIMo
NPONOPYUOHATIbHBIE BEIUYUNBI,
06pamHo nponoOPYUOHAIbHLLE
8eUYUNBL, MACUMAD, OTUHA
OKpYJCHOCMU, NIOWaAdb Kpyed,
wap v cgpepa, ux yewmp, paouyc
u ouamemp. VIcTIONb30BaTh
TIOHSATHUS. OMHOUEHUS T
nponopyuu pY PEIICHNH 3a/1a4.
IIpuBOaUTE IPUMEPHI
WCTIOJIb30BaHUs OTHOIICHUH B




npaktuke. Mcnons3oBaTth
HIOHATHE

macuimab pyu perieHun
IPAKTUYECKHX 3a/1a4.
BbIUUCIATE ATMHY OKPYKHOCTH
U IUIOLIA/lb KPYra, UCTIONb3Ys
3HAHUS O MPUOIIKEHHBIX
3Ha4yeHusx yucen. Pemarp
3aJ]auu Ha IPOLICHTHI U IpOOH
COCTaBJIEHUEM ITPONOPLIHH (B
TOM 4MCJIE 3a/1a4U U3 peaJIbHON
IPAKTUKH, UCIIOJIB3YS IPU
HE0OXOAMMOCTH KAJIBKYJISITOP)

97-
109

§ 5. IloJs10KkMTEIbHBIE H
oTpHIaTeIbHbIE

yucaa

Koopaunats! Ha npsmMoi
[IpoTrBOMIOIOKHBIE YKCITA
Mopynp yncia
CpaBHeHue uncen
HN3Menenue BemMunH
KonTponbnas padorta Ne 9

P NDNWNDDNW

BepHo ncmnosp30Bathk B peuu
TEPMUHBL: KOOPOUHAMHAS
npAMAs, KOOPOUHAmMa MoOYKuU Ha
NPAMOIU, NOJIOACUMENLHOE YUCTO,
ompuyamenbHoe YUco,
NPOMUEONOJIONCHbLE YUCIA,
yenoe 4ucno, MoOyib Yucua.
IIpuBOaUTE IPUMEPHI
UCII0JIb30BaHUs B OKPYXKaOLIEM
MUPE [10JIOKUTEIbHBIX U
OTPHULIATENIBHBIX YHCET
(Temrieparypa, BHIUTPBIILL-
IIPOUTPHIIL, BBIIIE-HIKE YPOBHS
Mops | T. 11.). M300paxkats
TOYKaMHU KOOPAMHATHOU IIPSAMOM
MOJIOXKUTEIbHBIE U
OTpHULATENIBHBIE pAllUOHATIbHBIC
yucia. XapakTepru3oBaTh
MHO’KECTBO LIE€JIBIX YHCEL.
CpaBHUBATH MOJIOKUTENIBHBIE U
OTPHULATENIBHBIE YUCIIA.
I'paMMaTHYECKHN BEPHO YUTATh
3aMCH BBIPAKEHUM,
COJIeprKalINX MOJIOKUTEIbHBIE U
OTpHULATENIbHbIE YUCIIA.
MonenupoBaTh HMJIMHAPHL,
KOHYCBI, HCTIONb3Ysl Oymary,
IUTACTUIINH, IPOBOJIOKY U JIp.
N3roraBnuBarh
IIPOCTPAHCTBEHHBIE (PUTYPHI U3
pa3BEPTOK; pacIlO3HABATH
pa3BEPTKU LMINHIPA, KOHYCA.
Pacno3naBath Ha yepTexkax,
PHUCYHKaX, B OKPY>KaOILlEM MHUpE
LWIMHIPBI, KOHYCHL. [IpuBOoauTh
IIPUMEPBI aHATIOIOB ATUX
reOMETpUUYECKHUX (PUTYyp B
OKpYXaroIleM MUpE.
CoOOTHOCHUTB IPOCTPAHCTBEHHBIE




(bUrypsI ¢ X IPOCKIHUIMU Ha
IIJIOCKOCTH

110- | § 6. Cno:keHHe M BLIYUTAHHE 11 | ®opmynupoBaTh npaBuia
120 | mo10KMTEJBHBIX U CJIOXEHHS U BBIYMTAHUS
OTPHIATEIbHBIX YK e II0JIOKUTEIBHBIX U
CrnosxeHue yncen ¢ HOMOIIbIO 2 | oTpULIATEIbHBIX YUCEIL.
KOOPIAMHATHOU IIPSIMOM BrINonHATE cioxkeHue u
CrnosxeHue oTpUIIATEIbHBIX 2 | BBIYUTAHHE MOJIOKUTEIBHBIX U
qucel OTPHULIATENIbHBIX YU CEIL.
CnoxeHue 4nces ¢ pa3sHbIMU 3 | I'pamMaTuyecku BEpHO YUTATH
3HaKaMH 3alMCU CYMM M Pa3HOCTEH,
Borunranue 3 | comepxalux MOJOKUTEIbHbBIE U
Kontponbnas padota Ne 10 1 | orpunarensHbie yncia. Yurats u
3aMuchIBaTh OYKBEHHbIE
BBIPAXXEHMSI, COCTABIISATh
OyKBEHHBIE BBIPAKEHUS 110
YCJIOBUSIM 33/1a4. BeIanuciisTh
YHCIIOBOE 3HaUYEHUE OYKBEHHOTO
BBIPAXECHUS MPU 3aJaHHBIX
3HaueHus1X OykB. COCTaBIATh
YpaBHEHHUS 10 YCIOBUSIM 3a/1ad.
Pemate nmpocreiiine ypaBHeHUs
Ha OCHOBE 3aBHCHUMOCTEH MEXKIY
KOMIIOHEHTaMHU
apu(pMETUUYECKUX JACHCTBUH.
Haxonuth nnuny oTpeska Ha
KOOPJIMHATHOM NPSIMOM, 3Has
KOOpJMHATHI KOHIIOB 9TOr0
oTtpe3ka. Pacno3HaBaTe Ha
yepTekax, pUCyHKax, B
OKpPYXaroIIeM MUPE MPU3MBI,
UUATUHAPHI, TUPAMUIBI, KOHYCHI.
Penrate TEKCTOBBIE 3a1aUN
apu(pMETHYECKUMH CIIOCOOaMHU
121- | § 7. YMHOKeHHUE U AeIeHne 12 | ®opmynupoBaTh IpaBHiIa
132 | no10KUTEJBHBIX U YMHOXEHUS U JACTICHUS
OTPUIATEeIbHBIX YK Ces MOJIOKUTEIBHBIX U
YMHO)eHne 3 | OTpHUIATENBHBIX YUCEI.
Jenenue 3 | BEIMONHATE YMHOKEHHE U
PaunonansHble uncna 2 | IeneHue MOJIOKUTETbHBIX U
CaolicTBa I€MCTBHII C 3 OTPHIATEIbHBIX YUCET.
palMOHANBHBIMH YHCIAMU BbruncnsaTe 4ncaoBoe 3HaYEHHE
Kontponbnas padora Ne 11 1 | 1poOHOTO BBIpAXKEHUSI.

I'pammaTryecKu BEpHO YUTATH
3alMCH MPOU3BEICHUI 1
YaCTHBIX,

CoJIeprKalIiX MOJIOKUTEIbHBIE U
OTpULATCIIbHBIC YU CJIA.
XapaKkTepu30BaTh MHOKECTBO




paroHaIbHBIX Yncel. YuTaTh U
3anuchIiBaTh OyKBEHHbIE
BBIPAKEHHUS, COCTABIIATH
OyKBEHHbIE BBIPQXKEHUS T10
YCJIOBUSM 33/1a4. Berunciiarh
YHCIIOBOE 3HaYeHNE OyKBEHHOTO
BBIPKECHUS TIPU 3aJaHHBIX
3HAYCHUSIX OYKB.
dopMyIHpPOBATH U 3aITUCHIBATH C
MOMOIIbI0 OYKB CBOWCTBA
JIEUCTBUI C pallMOHAJIbHBIMU
YHCIIaMU, IPUMEHSATh UX JJIs
npeoOpa30BaHUsI YUCTOBBIX
BbIpaxkeHuil. COCTaBIISTh
ypaBHEHUS 10 YCIOBHUSAM 3a/1a4.
Pematsb npocreiinive ypaBHeHUS
Ha OCHOBE 3aBUCUMOCTEN MEXKITY
KOMITOHEHTaMHU
apudmeTuyecKux IeHCTBUH.
Pemars TekcTOBBIE 3a1aUn
apru(PMETHIECCKUMH CIIOCOOaMHU.
Pemate nornyeckue 3agauu ¢
MTOMOIIBIO TpadoB

133-
147

§ 8. Pemienne ypaBHeHui
PackpeiTre cko6ok
Koappuument

ITonoGHbIE criaraemble
Kontponsnas pabora Ne 12
Pemenne ypaBaenuit
KontponbHas padora Ne 13

[EEN
PAPRADWE

BepHo ucnonb3oBath B peuu
TEPMUHBL: KO Duyuenm,
packpwvimue ckoboK, no0oOHbIe
cnazaemvle, npuseoenue
NOOOOHYIX Clla2aembix, KOpeHb
VpasHenusl, TuHeliHoe YPaeHeHue.
['pammaTHYeCKH BEpHO YUTATh
3anucH ypaBHeHuM. PackpbiBath
CKOOKH, YIpOIIaTh BEIPAKEHUS,
BBIYHUCIIATH KOO(PHUIIUEHT
BbIpakeHHs. PemaTh ypaBHEHUS
YMHOKEHUEM HITU JeTIEHUEM
00€eHux ero Jyacteu Ha OgHO U TO
K€ HE PaBHOE HYIIIO YUCIIO
myTEM TIEPEHOCa, CIaraeéMoro u3
OJIHOH YacTH ypaBHEHHUS B
JIpyTyro. PemaTte TEKCTOBBIE
3aJ1a4¥ ¢ TOMOIIbIO YpaBHEHUH.
Penrate TEKCTOBBIE 3a1aUN
apumMeTnyecKuMu crnocodamu.
[TpuBOIUTE IPUMEPHI KOHEYHBIX
1 OECKOHEYHBIX MHOKECTB.
Pemnrate mornyeckue 3agadu ¢
MOMOIIBIO TpadoB

148-
160

§ 9. Koopaunatsel Ha
IJIOCKOCTH
[lepnenquKynspHBIE MIPSMBIE
[TapannensHbIE IPAMBIE
KoopanHatHast mimockocTh

13

NN

BepHo ucnonb3oBath B peun
TEPMUHBI: NEPNEHOUKYIAPHbIE
npsmble, napaiieibHvle npambie,
KOOPOUHAMHASL NIOCKOCMb, OCb
abcyucc, 0cb opouHam,




Cronbuatble quarpaMmsl
I'paduknu
Konrponsnas padora Ne 14
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cmoabuamas ouazpamma,
epaghux. OOBSICHATH, KaKHE
MpsIMbIE HA3bIBAIOT
NEPIEeHIUKYISPHBIMUA U KaKH1e
napajuieIbHbIMHU,
(dbopMyIIHpOBaTh UX CBOWCTBA.
CtpouTh NEpHeHIUKYIISIPHBIC U
napajuleNbHbIE MPsIMbIE C
ITOMOILBIO YEPTEKHBIX
UHCTpyMeHTOB. CTpOUTH Ha
KOOPAMHATHOW INIOCKOCTH TOYKHU
1 GUrypsl 0 3aJaHHBIM
KOOPJAMHATaM; OTIPEEIISITh
KOOpJUHATHI TOYeK. YuTarh
rpaduKu MPOCTEUIITIX
3aBucumocTen. Pemars
TEKCTOBBIC 3a/1a41
apu(pMeTHnyeCKuMHU COCOOaMHu.
AHaIM3upoBaTh U OCMBICIIUBATH
TEKCT 3aJ1a4H,
nepegopMyIupoBaTh

yCJIOBHE, U3BJIEKATh
HE00X0IUMYI0 HH(OPMAIIHIO,
MOJICJIUPOBATH YCIIOBUE C
MTOMOIIIBIO CXEM, PUCYHKOB,
peabHBIX MPEAMETOB; CTPOUTH
JIOTUYECKYIO LIETIOYKY
pacCy)ICHHI; KPUTHYECKU
OIICHUBATH MOJTYUYEHHBIN OTBET,
OCYIIECTBIISITh CAMOKOHTPOJIb,
MPOBEPSIst OTBET HA
COOTBETCTBHUE

161-
175

IToBTOpPEHHE

HToroBoe noBTopeHue Kypca
5—6 KJ1accoB

KonTponbnas padorta Ne 15

15
14

JI. C. Atanacsn, B. ®@. byrysos, C. b. Kagomues u ap.
«I'eomerpus», 7

n/n

Pa3nen / Tembl ypokoB

Kou-
BO
qaco
B

OcHoBHbIe BUBI U (pOPMBI
OpPraHu3auMu yu4eOHOMH
AeATe1bHOCTH, BKIIOYas
NMPAKTHYECKYI0 YACTh
NPOrpamMMbl

Jlara
nposes
eHus /

IJIaH

Koppe
KTHPOB
Ka /
dakr

1-10

I'nasa I. HayanbHble
reoMeTpuyecKmne

cBe/leHHS

IIpsimas u oTpe3ok. JIyu u yroiu
CpaBHEHHE OTPE3KOB U YIJIOB
N3mepenue oTpe3KoB.
W3mMepeHune yrion

RPNNEDN

OOBICHATH, YTO TAKOE OTPE30K,
7y, yroi, Kakue Gurypol
HA3bIBAIOTCS PAaBHBIMU, KaK
CPaBHUBAIOTCS U U3MEPSAIOTCS
OTpE3KH U YTJIbl, 4TO TaKOE
rpagyc u rpajycHas Mepa yria,
KaKOW yIroJl Ha3bIBAETCSI




[leprieH UKy ISIpHBIE TIPSMBIC
Pemrenue 3amau
Konrponsnas padora Ne 1

-

IPSMBIM, TYIIBIM, OCTPBIM,
pa3BEPHYTHIM, YTO TaKOE
cepeauHa OTpe3Ka U
OuccekTpuca yria, Kakue yribl
Ha3bIBAIOTCSl CMEXXHBIMH U KaKue
BEPTUKAJIbHBIMY;
bopmynHupoBaTh 1
000CHOBBIBAaTh YTBEPHKAECHUS O
CBOMCTBAaX CMEXHBIX U
BEPTUKAJIbHBIX YIJIOB;
OOBSICHATD, KAaKUE MPSIMbIE
Ha3bIBAIOTCSA
NEePIEHANKYIAPHBIMY;
bopMynupoBaTh U
000CHOBBIBAaTh YTBEPKICHUE O
CBOMCTBE JBYX

NPSMBIX, IEPIICHIUKYIISPHBIX K
TpeTbeil; n300pakaTh U
pacrio3HaBaTh yKa3aHHbIE
npocreimue Gurypsl Ha
yepTekax; peuarb 3ajauu,
CBSI3aHHbIE C ATUMU
npocTedMMy pUrypamu

11-
27

I'nasa II. TpeyroabHuku
IIepBbIil IpU3HAK paBeHCTBA
TPEYroJpHUKOB Mennansl,
OMCCEKTPUCHI U BBICOTHI
TPEYroJbHUKA

Bropoii u TpeTuii npu3zHaku
paBEHCTBA TPEYTOJbHUKOB
3aayu Ha OCTPOEHUE
Pewrenue 3anau
KonTponbhas padora Ne 2

17
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OOBsCcHATD, Kakas Gpurypa
HA3BIBACTCS TPEYTOJILHUKOM, YTO
TaKo€ BEPIIUHBI, CTOPOHBI, YTIIbI
U TIPUMETP TPEYTOJIHHUKA,
KaKoOi TPeyroJbHUK Ha3bIBACTCA
PaBHOOEIPEHHBIM U KaKOU
PaBHOCTOPOHHUM, KaKue
TPEYTOJBLHUKN HA3bIBAIOTCS
paBHBIMU; U300paXKaTh U
pacrio3HaBaTh Ha YepTEkKax
TPEYTOJIbHUKU U X JIEMEHTHI;
dbopMyIIUpoBaTh U JOKA3bIBATH
TEOPEMBI O TIPU3HAKAX
paBEHCTBA TPEYTOJIBLHUKOB;
OOBSCHATH, YTO Ha3BIBACTCS
MEPIECHIUKYISPOM,
MPOBEEHHBIM U3 TAHHOW TOYKH
K JaHHOM IPSMON;
bopMyITHUpOBaTh U IOKA3bIBaTh
TEOpeMy O TEPIICHINKYIIAPE K
MPSIMOi; OOBSCHSITH, KAKHE
OTPE3KH HA3BIBAIOTCS METUAHOM,
OMCCEKTPUCOI M BBICOTOM
TpEeyroiabHUKa; (HOpMYyIHPOBATH
U JI0Ka3bIBaTh TEOPEMBI O
CBOMCTBaX PaBHOOEIPEHHOTO
TpeyrojbHUKa; pelaTh 3aJ1a4u,
CBsI3aHHBIE C PU3HAKAMHU
paBEHCTBA TPEYTOJbHUKOB U




CBOICTBAaMH PaBHOOEIPEHHOTO
TpeyrojbHuKa; (OpMyIUpPOBAThH
OIpEJIENIEHNE OKPYKHOCTH;
O0O0BSACHSATH, UTO TaKOE IICHTP,
paauyc, Xxopaa U JuameTp
OKPYXHOCTH; pPelIaTh
IIPOCTEUIINE 3a/1a4U Ha
noctpoeHue (IOCTpOeHue yria,
pPaBHOT'O JTAaHHOMY, [IOCTPOEHHE
OMCCEeKTPUCHI yTiia, IOCTPOCHHE
NEPIEHAUKYISAPHBIX MPSIMBIX,
MIOCTPOCHUE CEPETUHBI OTPE3KA)
u 0oJjiee CIIOKHBIC 3aauH,
UCIOJIB3YIOLINE YKa3aHHbIE
MPOCTEHUIINE; COMOCTABIATH
MOJTyYEHHBIN pe3yNbTar C
yCIIOBUEM

3aJ1a4uM; aHaJIU3UPOBATh
BO3MOJXKHBIE CITydau

40

I'nasa III. [TapanaenbHbIe
npsiMble

[Ipu3Haku napaaiesbHOCTH JIBYX
MPSIMBIX

Akcroma napajuienbHbIX MPSMBIX
Pemenne 3anau

KontponbHas padora Ne 3

13
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dopmynupoBaTh ONpeACICHUE
MapajuIeIbHBIX TPSIMBIX;
OOBSICHATB C IIOMOIIBIO PHUCYHKA,
KaKHe yTJIbl, 00pa30BaHHBIC TIPH
MEPECEYCHHUH JIBYX MPSIMBIX
CEeKYIIIel, Ha3bIBAIOTCS HAKPECT
JeKALUMU, KaKue
OJIHOCTOPOHHUMH M KaKue
COOTBETCTBEHHBIMU;
dbopMyIUpOBaTh U TI0KA3bIBATh
TEOPEMBI, BEIPAYKAIOIITHE
MPU3HAKA NTAPAJUICTLHOCTH ABYX
MPSIMBIX; OOBSICHSTH, YTO TAKOE
aKCHOMBI TEOMETPUH U KaKue
aKCHOMBI YK€ HCTIOIh30BATHCH
panee; GopMyITUpOBATH AKCHOMY
MapajuIeTbHBIX TPSIMBIX U
BBIBOJIUTH CIICJICTBUS U3 HEE,
dbopMyIHUpOBaTh M T0KA3bIBATh
TEOPEMBI O CBOMCTBAaX
MapajuIeIIbHBIX PSIMBIX,
oOpaTHbBIE TeOpeMaM 0O
MpU3HAKaX MMapaJICIIbHOCTH,
CBSI3aHHBIX C HAKPECT
JISKANTUMH, COOTBETCTBEHHBIMH
U OJTHOCTOPOHHUMHU YTJIaMU, B
CBSI3U C 3TUM OOBSCHSTH, YTO
TaKoe YCJIOBHE U 3aKJIFOUCHUE
TEOpEMBI, KaKasi Teopema
Ha3bIBaETCsl 0OpaTHOI 1Mo
OTHOUIEHUIO K TAaHHOW TEOpEME;
OOBSCHSATH, B UM 3aKITFOYACTCS
METOJ I0Ka3aTeIbCTBA OT




MPOTHBHOTO: (POPMYIUPOBATH U
JI0Ka3bIBaTh T€OPEMBI 00 yriax ¢
COOTBETCTBEHHO
napajuleJIbHbIMU U
NEPIEHIUKYIISIPHBIMU
CTOPOHAMU; IIPUBOJUTH
IIPUMEPBI UCIIOIB30BAHUS OTOTO
METO/a; pellaTh 3a1a41 Ha
BBIYMCIICHHE, 1OKA3aTEIbCTBO U
[IOCTPOEHHUE, CBA3aHHBIC C
[IapaJUICIIbHBIMU IPSIMBIMU

41-
58

I'maBa IV. CooTHOmICHHA
MesKI1y CTOPOHAMM H yIJIaMu
TPeYroJbHUKA

CyMmMa yriioB TpeyrojibHUKa
CooTHo1IEHN MEXY
CTOPOHAaMU U YIJIaMu
TPEYrOJIbHUKA

Kontponbnas padota Ne 4
[IpsimoyronbHbIE TPEYTOIBHUKU
ITocTpoeHne TpeyroibHUKA 110
TpEM BIIEMEHTAM

Pemenne 3anau

KontpomnbHas pabora Ne 5

18
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®opmMyupoBaTh U JOKa3bIBATh
TEOPEMY O CYMME YyTJIOB
TPEYTOJIbHUKA U €€ CIIeICTBUE O
BHEIIHEM YyIJIE TPEYTOJIbHUKA,
IPOBOJIUTH KJIaCCH(UKALINIO
TPEYrOJIbHUKOB IO yriaMm;
(bopMyIMpOBAaThH U TOKA3bIBATh
TEOPEMY O COOTHOLIEHUSIX
MEXy CTOPOHAMHM U yIJIaMU
TpeyrojbHUKa (IpsMoe U
o0paTHOE YTBEepXKACHUSA) U
CIIEACTBUA U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYTrOJIbHUKA;
dbopMyIupOBaTh U I0KA3bIBaTh
TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
(IPsIMOYTOJIBHBIN TPEYTOJIBHUK C
yriom 30° , mpu3sHaKu
PaBEHCTBA NMPSMOYTOJIBHBIX
TPEYrOJbHUKOB);
(bopMyIMpOBATH OINPEEIICHUS
paccTosiHUS OT TOYKH JI0
IPSIMOM, PACCTOSIHUSI MEXKIY
napajuIeIbHBIMU MPSIMBIMU;
pelaTh 3aa4u Ha BEIYUCIICHUS,
JI0KAa3aTeIbCTBO U IIOCTPOEHHUE,
CBSI3aHHBIE C COOTHOILIEHUSMHU
MEX/1y CTOPOHAMU H yIJIaMu
TPEYroJbHUKA U PACCTOSIHUEM
MEXy MapajiebHbIMU
HPSMBIMH, TIPU HEOOXOTUMOCTH
IIPOBOAMTH IO XO/1y PELICHUS
JIOTIOJTHUTEIIbHBIE IOCTPOEHHUS,
COMOCTABJISATH MOJy4YEHHBIN
pE3yJIbTaT C YCIOBUEM 33Ja4H, B
3aJjayax Ha MOCTPOEHHE
UCCJIE0BATh BO3MOXHbBIE
cilydau




59- | IloBTOpenue. Pemenue 3axau 12
70
JI. C. Aranacsii, B. @. byry3os, C. b. Kagomues u ap.
«I'eomeTpus», 8
Ne Pa3znesn / Tembl ypokoB Kou- OcHoBHBbIE BUIbI U (DOPMBI Hara | Koppe
n/n BO OpraHu3anuu y4eOHoM NpoBeJl | KTHPOB
qyaco JeSITeJIbHOCTH, BKJIIOYAas eHns / Ka/
B NPAKTHYECKYI0 YacTh IUIaH paxr
MPOrpamMMbl
1-14 | I'naBa V. YeTbIpéXyroJibHUKHU 14 | OOBSCHATH, YTO TAKOE JIOMAHas,
MHOroyronsHUKA 2 | MHOTOYTOJIbHUK, €TO BEPIIUHBI,
[Tapannenorpamm u Tpaneuus 6 | CMEeXHBIE CTOPOHBI, TUATOHAJIH,
[IpsmoyronbHUK, poMO, KBaapat 4 | u300paxkatb U pacrno3HaBaTh
Pewmenne 3anau 1 | MHOTOYroJIbHUKH Ha YEPTEKAX;
KonTponbnas padora Ne 1 1 | moka3bIBaTh AJIEMEHTHI MHOTO

YTOJIbHHUKA, €M0 BHYTPEHHIOIO U
BHEIIIHIO 00JacTy;
(dbopMyIIMpoBaTh ONpeEeIICHNE
BBIIYKJIOTO MHOTOYTOJIbHUKA;
n300paxkaTh U pacro3HaBaTh
BBINYKJIbIE U HEBBITYKIIbIE
MHOTOYTOJIbHUKH;
(dbopMyaMpOBaTh U 10Ka3bIBATh
YTBEPKIACHUS O CYMME YTJIOB
BBIIYKJIOTO MHOTOYTOJIbHUKA 1
CyMMe€ €ro BHEUTHUX yTJIOB;
OOBSICHATD, KAKUE CTOPOHBI
(BepLIMHBI) YETHIPEXYTOIbHUKA
Ha3bIBAIOTCS
IIPOTUBOMNOJIOKHBIMH;
(bopMyIHpOBATH OIpEIEIICHUS
napajuiesiorpaMma, Tpareuu,
paBHOOEIPEHHON U
MPSMOYTOJIBHOW Tpanenuu,
psMOYTOJIbHUKA, poMOa,
KBajpara; n3o0paxars 1
pacrno3HaBaTh 3TU
YEeTBIPEXYTOJIbHUKH;
(bopMyIHMpOBaThH U TOKA3bIBAThH
YTBEPKJIEHHsI 00 UX CBOWCTBAX U
NPU3HAKAX; peIlaTh 3a/1a4M Ha
BBIUHUCIICHHE, J0KA3aTEIbCTBO U
IIOCTPOEHHUE, CBSA3AHHBIE C ATUMU
BUJAMHU YETBIPEXYTOJIbHUKOB;
OOBSCHSITh, KAKHE JIBE TOUKHU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO IPSIMOi (TOUKH),




B KaKoM ciydae ¢purypa
Ha3bIBACTCS

CUMMETPUYHOU OTHOCUTEIIBHO
PSIMOH (TOYKH) U YTO TAaKOE OCh
(ueHTp) cUMMETPUU QUTYPHI;
MPUBOJIUTH IpUMeEpPHI GUryp,
001aJaroImuX 0CeBOM
(IeHTpaTbHOI ) CHMMETpPHEH, a
TaKXe IPUMEpbI OCEBOU U
LEHTPAIbHOW CUMMETPUI B
OKpYyXarolie Hac 00CTaHOBKE

15- | I'naa VL. [lnomaau ¢puryp 14 | OOBACHATH, KaK MPOU3BOUTCS
28 [1nomaas MHOTOYToJIbHUKA 2 | u3MepeHue ImIouaeii MHOTO
[Tnomanu napamienorpamma, 6 | yroJbHUKOB, KaKkue
TPEYTOJIbHUKA U TPATICIIUH MHOTOYTOJIbHUKH HA3bIBAIOTCS
Teopema [Tudaropa 3 | paBHOBEJIUKUMH U KaKUE
Pemenue 3amau 2 | paBHOCOCTaBIICHHBIMHU;
KonTponbnas padorta Ne 2 1 | popmynupoBaTh OCHOBHBIE
CBOWCTBA ILIONIA I U BEIBOJHUTH
C X TOMOIIBIO (hOPMYJIBI
IJIOIIAJEH IPSIMOYTOJIbHUKA,
napajuiesiorpaMmma,
TPEYTOJIbHUKA, TPATICIIUH;
(bopMyIMpOBaThH U TOKAa3bIBAThH
TeopeMy 00 OTHOIICHUH
II0IaAeH TPEyroJbHUKOB,
UMEIOIINX 110 PaBHOMY yTIIY;
(bopMyIMpOBaThH U TOKAa3bIBAThH
teopemy [Iudaropa u o6parnyro
eif; BeIBoauTh hopmyiry I'epona
JUTS TUTOIIAH TPEYTOJIbHHUKA;
pelaTh 3a/1aud Ha BHIYMCIIEHUE
M JIOKA3aTeIbCTBO, CBSI3aHHBIE C
bopmynamu uiomanen u
teopemoii [Tugaropa
29- | I'nasa VII. [logo0HubIe 19 | OOBSCHATH MOHATHE
47 TPEYroJbHUKH MIPONOPLHOHAIBHOCTH OTPE3KOB;
Omnpenenenne NOA00HBIX 2 | hbopMyIHpOBATh ONpPEIEICHUS
TPEYTOJIILHUKOB MOJOOHBIX TPEYTOJILHUKOB U
[Tpu3naku nmomobus 5 Ko duimeHTa mogoous;
TPEYTOJIILHUKOB (bopMyIHpOBATh M TOKA3BIBATH
KonTponbnas padorta Ne 3 1 | TreopeMsbl: 00 OTHOLIEHUU
[Ipumenenue mogodust K 7 ILIOIIAEH TOJO0HBIX
JI0Ka3aTeIbCTBY TEOPEM U TPEYTOJILHUKOB, O MPU3HAKaX
pEIIeHHIO 3a/1a9 0100MS TPEYTOIBHUKOB, O
CooTHo1IEHNS MEXTY 3 | cpenHell IMHUU TPEYTOJIbHUKA, O
CTOPOHaMU U YIJIaMU nepeceyeHn MeIuaH
PSIMOYTOJIBHOTO TPEYTOIbHUKA TPEYTOJIbHUKA, O
KontponbHas padota No4 1 | nponopIMOHATBHBIX OTPEe3Kax B

[PSMOYTOJIBHOM TPEYTOJIbHHUKE;
OOBSICHSITE, YTO TAKOE METO/T
moxo0ud B 3aJja4ax Ha




MOCTPOCHHUE, U IPUBOIUTH
HPUMEPBI IPUMEHEHHSI TOTO
METO0/1a; OOBSICHATH, KAaK MOXKHO
HCIT0JIb30BaTh CBOKMCTBA
MOI0OHBIX TPEYTOJHLHUKOB B
M3MEPUTEIIbHBIX paboTax Ha
MECTHOCTH; OOBSICHSITh, KaK
BBECTH IMOHITHE TOI00MS 115
IIPOU3BOJILHBIX (pUTYD;
(GbopMyJIUPOBATh ONPE/ICIICHUE U
WJLTIOCTPUPOBATH

MOHSATHSI CHHYCa, KOCHHYCA U
TaHTeHCa OCTPOTO yTiia
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJUTH OCHOBHOE
TPUTOHOMETPHUECKOE
TOXKJIECTBO U 3HAYCHUS CHHYCA,
KOCUHYCa U TaHTEHCA JIJIS YTIIOB
30° ,45° ,60° ;pemars
3a/1a4u, CBA3aHHBIE C ITOA00NEM
TPEYTOJIBLHUKOB, JIIS
BBIYHMCIICHHS 3HAYCHU
TPUTOHOMETPUICCKHUX (DYyHKITUH
MCIOJIb30BaTh KOMIIBIOTEPHbIE
IPOTPaMMBI

48-
64

I'maBa VIII. OkpyxHOCTH
KacarenbHas K OKpyKHOCTH
IlenTpanpHble U BIMCAHHBIE YIJIBI
YetbIpe 3aMeyaTesbHble TOUKU
TPEYroJbHUKA

Bnucannas u onucanHas
OKPYKHOCTH

Pemenne 3anau

KontpomnbHas pabora Ne 5
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HccnenoBath B3auMHOE
PacIoIOKEHUE IPSIMON U
OKPY>KHOCTH; (OPMYIUPOBATH
OnpeeeHne KacaTeIbHOU K
OKPY>KHOCTH; (POPMYJIUPOBATH U
JIOKa3bIBaTh TEOPEMBI: O
CBOMCTBE KacaTelIbHOM, O
IIpU3HAKe KacaTeslbHOH, 00
OTpe3Kax KacaTelbHbIX,
MPOBENEHHBIX U3 OJTHOW TOYKH;
bopMyaHpOBaTh NOHATHUS
LEHTPAIBHOIO yIJa U IPalyCHOMN
MEpBI TYTH OKPYKHOCTH;
bopMyIHUpOBaTh U JI0KA3bIBATh
TEOPEMBI: O BIUCAHHOM YTJIE, O
MIPOU3BEICHUN OTPE3KOB
MIEPECEKAIOIINXCS XOPL;
bopMyITHUpOBaTh U IOKA3bIBATh
TEOPEMBI, CBA3aHHBIE C
3aMeYaTeIbHBIMUA TOYKaAMH
TPEYTOJIbHUKA: O OUCCEKTpUCe
yIiia u, Kak CIIEJICTBUE, O
nepeceueHNH OMCCEKTPHC
TPEYroJbHUKA; O CEPEIMHHOM
NEPIEHANKYIISAPE K OTPE3KY U,
KaK CIIEZICTBHE, O IEPECEUECHUN
CEpEAMHHBIX MEPIECHINKYIISIPOB




K CTOPOHAM TPEYIOJbHUKA; O
[ePECeueHUH BbICOT
TPEYTOJIbHUKA; (OPMYITHPOBATH
OIpeIeNIEHUs] OKPYKHOCTEH,
BIIMCAaHHOM B MHOT'OYT'OJIbHUK U
OIHMCAaHHOH OKOJIO
MHOT'OYT'OJIbHHUKA,
(bopMyIMpOBaThH U TOKA3bIBATh
TEOpPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOMH B TPEYTOJIbHUK; 00
OKpY’KHOCTH, OIIMCAHHOU OKOJIO
TPEYTOJIbHUKA; O CBOWCTBE
CTOPOH OIMCAHHOT'O
YeThIPEXYTOJbHUKA; O CBONCTBE
YTJI0B BIMCAHHOTI'O
4eThIPEXYTOJbHUKA; PEIIaTh
3a4a4u Ha BBIYHCIICHUC,
JI0Ka3aTeIbCTBO U IIOCTPOEHHUE,
CBSI3aHHBIE C OKPYKHOCTHIO,
BIIMCaHHBIMU

U OIIMCAaHHBIMU
TPEYyroJAbHUKAMU U
YeThIPEXYTOJbHUKAMH;
HCCIIEN0BATh CBOMCTBA
KOH(UTrypaluii, CBsI3aHHbIX C
OKPYHOCTBIO, C TOMOIIIbIO
KOMIIBIOTEPHBIX NIPOTrPaMM

65- IHoBTOpenue. Pemenue 3apau 6
70
JI. C. Aranacsu, B. ®. bByry3os, C. b. Kagomues u ap.
«['eomeTpus», 9
Ne Pasjen / Tembl ypokoB Kou- OcHoBHBIE BUABI U (POPMBI Hara | Koppe
n/n BO OpraHu3anuu y4eOHoMH npoBe/J | KTHPOB
gaco JesITeJIbHOCTH, BKJIIOYAs enus / Ka /
B NPAKTHYECKYIO YaCTh ILUIaH dakr
NMPOrpamMMbl
1-8 | I'naa IX. BexTopsl 8 | ®opmynupoBaTh ONpeaeneHHs U
[TonsaTne BeKTOpa 2 | WITIOCTPUPOBATH MOHATHUS
CrnosxeHue v BHIYUTAHUE 3 | BekTOpa, €ro JUIMHBI,
BEKTOPOB KOJUTMHEAPHBIX U PaBHBIX
YMHOKEHHE BEKTOpa Ha YUCIIO. 3 | BEKTOPOB; MOTHUBHPOBAThH

[IpumeneHue BEKTOPOB K
pELIEeHNIO 3a/1a4

BBEJCHHUE MOHITHUM U ICHCTBHI,
CBSI3aHHBIX C BGKTOpaMI/I,
COOTBETCTBYIOITUMHU
HpI/IMepaMI/I, OTHOCAIIIMUMUCS K
(bU3UYECKUM BEKTOPHBIM




BEIIMYMHAM; IIPUMEHSATH
BEKTOPBI U ICUCTBUS HAJ HUMU
IIPU PELIEHUN F€OMETPUYECKUX
3a1a4

9-18 | I'maBa X. MeTox KOOpAUHAT 10 | OOBSCHATH M WILTIOCTPUPOBATH
Koopaunats! BekTOpa 2 | HOHATUSA NPAMOYTOJILHON
IIpocreiimume 3anauu B 2 CHUCTEMBI KOOpAUHAT, KOOPAUHAT
KOOpAMHATax TOYKU ¥ KOOPAMHAT BEKTOPA;
VYpaBHEHUSI OKPY)KHOCTU U 3 | BBIBOJMTD U HCIIOJIB30BATh MIPH
PSIMOi peleHut 3a1a4d GopMyIIbl
Pemenue 3amau 2 | KOOpAWHAT CEPEIUHBI OTPE3Ka,
Kontponbnas padora Ne 1 1 | nnuHBI BEKTOpA, PaCCTOSHUS

MEXJly IByMsl TOUKaMU,
YpaBHEHHsI OKPYKHOCTU U
IPSIMOM

19- | I'naa XI. CooTHOLIEHUSI 11 | ®opmynupoBath u

29 MesKI1y CTOPOHAMM H yIJIaMu WJUTIOCTPUPOBATH OIIPEIETICHUS
TpeyrojbHuka. CkaasipHoe CHHYCa, KOCHHYCa, TAHTeHCa U
Npou3Be/ieHue BeKTOPOB KOTaHreHca yrios ot 0 110
CuHyc, KOCUHYC, TAHT€HC, 3 180° ; BBIBOAUTH OCHOBHOE
KOTaHI'CHC yTj1a TPUTOHOMETPUUYECKOE
COOTHOH_IGHI/ISI Me)KI[y 4 TOXIECTBO U (b()pMynH
CTOpOHAMH 1 yTilaMu npUBeJeHUS; (HOPMYITUPOBATH U
TpEyrojapHUKa JIOKa3bIBATh TEOPEMBI CHHYCOB U
CkansipHoe mpou3BeIeHNe 2 | KOCUHYCOB, IPUMEHSATH UX MPHU
BEKTOPOB PELIEHUH TPEYTrOJIbHUKOB;
Penrenne 3amau 1 OOBSICHATB, KaK MCIIOJIb3YIOTCS
Konrposbhas padora Ne 2 1 | Tpuronomerpuueckue GopMyIHI

B U3MEPUTENIbHBIX paboTax Ha
MECTHOCTH;

(bopMyIMpOBATH OIpEEIICHUS
yIiia MeXJy BEKTOpamH U
CKaJIIPHOTO IIPOU3BEIEHUS
BEKTOPOB; BHIBOJUTH (hOpMYITy
CKaJIIPHOT'O IPOU3BEIEHUS
yepe3 KOOPIMHATHI BEKTOPOB;
bopmynHpoBaTh U
000CHOBBIBAaTh YTBEPKICHUE O
CBOICTBaX CKaJsPHOTO
IIPOM3BENICHNUS; UCIIOJIb30BATh
CKaJISIPHOE TIPOU3BE/IEHUE
BEKTOPOB IIPH PEIICHUH 33]1a4

30- | I'nasa XII. JJamHa okpys:xkHocTH | 12 | GopmynaupoBath onpeeneHue

41 U IUIOIA/Ab Kpyra MIPaBUIILHOTO MHOTOYTOJIbHUKA;
[IpaBuiibHBIE MHOTOYTOJIBHUKHI 4 | dpopmynupoBaTh U JOKA3bIBAThH
JlnuHa OKpYKHOCTH U IJIOLIA/Ib 4 | TeopeMbl 00 OKPYKHOCTSIX,
Kpyra ONMCAHHOM OKOJIO IPABUJIBHOTO
Pemrenue 3amau 3 MHOTOYTOJIbHUKA U BIMCAHHOW B
KonTponbHas padorta Ne 3 1 HET0; BBIBOJIUTH U UCIIOJIb30BaTh

hopMyITBI
151 BEIYMCJICHHUS TUIOMIA N




IIPaBUIILHOTO MHOTOYTOJIbHUKA,
€ro CTOPOHBI U paguyca
BIIMCAHHOW OKPY’KHOCTH;
pelaTh 3aJa4y Ha IOCTPOCHUE
IIPaBUJILHBIX MHOI'OYTI'OJIbHUKOB;
OOBSICHATH NOHATHUS JUTUHBI
OKPY’KHOCTH U IUIOLIAIU KPYra;
BBIBOAUTH (POPMYJIbI AJIS
BBIYMCIICHUS JIJIUHBI
OKPYXKHOCTH U IJIMHBI AYTH,
IJIOIIAU KpyTa U IUIOIAa1
KpPYTOBOT'O CEKTOPA; IPUMEHSITh
3TH (OPMYJIbI IIPU PEILICHUN
3aj1a4

42- | I'masa XIII. /IBuxkeHus 8 | OOBACHSATH, 4TO TaKOE
49 [Tonsarue nBUXEeHUS 3 0TOOpakeHHUE TUIOCKOCTH Ha
[TapanmnensHbIi IEpeHOC U 3 | ce0s u B KaKOM ClIydae OHO
MTOBOPOT HA3bIBACTCS IBUYKEHUEM
Pemenne 3amaqa 1 INIOCKOCTH; OOBSCHSTH, YTO
KonTponbnas padorta Ne 4 1 | takoe oceBas cuMMeTpUs,
[EHTpaIbHAs CHMMETPUS,
napauIeIbHBIA IEPEHOC U
MOBOPOT; 00OOCHOBBIBATH, YTO
9TH O0TOOpaKEeHUs TUIOCKOCTH Ha
ceOst SIBJISTFOTCSI IBUKEHUSMU;
O0O0BSCHATH, KAKOBA CBSI3b MEXKIY
JBIKCHUSMU M HAJIOKECHUSIMU;
WJLTIOCTPUPOBATH OCHOBHBIE
BU/JIbI IBUKCHHIA, B TOM YHUCIIC C
MTOMOIIBI0 KOMITBIOTEPHBIX
IpOrpaMm
50- | I'masa XIV. HauanbHble 8 OOBACHSATH, YTO TAKOE
o7 CBe/leHUsl U3 CTepeoMeTPUH MHOTOTPaHHUK, €r0 TPaHH,
MHororpaHHuKu 4 | pé6pa, BEepIINHBI, TUATOHAIIH,
Tena u MOBEpXHOCTH BpPAILLICHUS 4 | KaKOW MHOTOTPAHHHK

Ha3bIBACTCS BBIMYKJIBIM, YTO
Takoe N-yroyibHas NpusMa, e
OCHOBaHUs1, OOKOBBIE TPaHU U
O0KOBBIEC PEOPA, KaKast mpuU3Ma
Ha3bIBaeTCs MPSIMOM U Kakas
HAKJIOHHOM, YTO TaKOE BRICOTA
MPU3MBI, KaKkasi mpu3Ma
Ha3bIBACTCS MapaJIICIICTIUIIEIOM
1 KaKo# mapasuienenurne;
Ha3bIBACTCS MIPSIMOYTOJILHBIM;
bopmynHpoBaTh U
000CHOBBIBaTh YTBEPKJICHUS O
CBOWCTBE JUaroHaien
napajuiejenunea u o KBaapare
JIMaroHalId MPSIMOYTOJILHOTO
napajuiesienune1a; O0bACHATD,
4TO TaKoe 00bEM




MHOTOTPaHHHKA; BEIBOJUTH (C
MOMOIUIbIO IPUHIIUIIA
Kapanbepn)

dbopmyy o0bEmMa
PSIMOYTOJIBHOTO
napajuiesienune1a; O0bACHATD,
KaKOM MHOTOI'PaHHHK
HA3bIBACTCS MUPAMUIOH, UTO
TaKOe OCHOBaHHE, BEPIIMHA,
OOKOBBIC T'PpaHM, OOKOBEIE pEOpa
Y BBICOTA MUPAMUJIBI, KaKast
MUpaMKJia Ha3bIBaeTCs
IIPaBUJILHOM, YTO TaKOE
anoema mpaBUIbHON
MTUPAMHIBI, TPABOIUTE POPMYITY
00bEMa MUpaMu/Ibl; OOBSICHATD,
KaKo€ TeJIO0 Ha3bIBACTCA
[WIMHAPOM, YTO TaKOE €ro OCh,
BBICOTA, OCHOBAHHUSI, PAANYC,
OOKOBasi MOBEPXHOCTb,
oOpasytoriue, pa3BépTKa
OOKOBOI1 MOBEPXHOCTH, KAKUMU
dbopMysiaMu BbIpaxaroTcsi 00BbEM
U IUTIONIa s OOKOBOI
MOBEPXHOCTH IIMIIMHIPA;
00BACHATH, KAaKOE TEIO
HA3BIBAETCS] KOHYCOM, YTO TaKOe
€ro 0Cbh, BEICOTA, OCHOBAHHE,
O0KOBast MOBEPXHOCTb,
obOpazyromiue, pa3BEpTKa
OOKOBOI1 MTOBEPXHOCTH, KAKUMU
dbopmynamu

BBIPAXKAIOTCS 00BEM KOHYCA U
iouaab 60KoBOU
MOBEPXHOCTH; OOBSICHATH, KaKas
MTOBEPXHOCTh HA3BIBACTCS
cdepoit u Kakoe Telo
Ha3bIBACTCS IAPOM, YTO TAKOE
paauyc u quameTp chepsl
(mapa), kakumu hopmynamu
BBIpaXArOTCs 00BEM 11apa u
Iomaab chepsl; H300paxkaTs U
pacro3HaBaTh Ha PUCYHKax
pU3MY, MapajuieNenue],
MUpaMHy, HAITHHIP, KOHYC,
map

58-
59

00 akcuomax IIAHUMETPUH




60- | IloBTopenue. Pemenue 3axau 9
68
Koasirun F0.M., TkauéBa M.B., ®énopoa H.E
«AJiredpay, 7 Kjiacc
Ne ni/m Paznes / Tembl ypokoB Koua- OcHoBHBbIE BUJIbI M (POPMBI Jdara [KoppekTn
BO OpraHu3anuy y4eOHoOM’ NpoBeJieH| poBKa /
4aco NeATEeJbHOCTH, BKJIIOYAS usi / wiaH| ¢akr
B NMPaKTHYECKYH YACTh

NMPOrpaMMbl

['1aBa I. Anred6panyeckue BoipaxeHusi. 14 yacos

1-3 UwrcnoBble BRIPOKEHUS 3 BrInonHATh 351€eMeHTapHbIe
3HAKOBO-CHMBOJIMYECKHUE
4 AureGpanyecKue BIPaXKEHUsI 1 ACHCTBUSL: IPUMCHSITH OYKBBI JIsL
0003HaYEeHHS YUCEI, JUTS 3aIUCH
0OIIMX YTBEPXKICHUH; COCTABIIATH
5-7 Anrebpandeckre paBeHCTBA. 3 HUX YTBEpAL ’
OyKBEHHBIE BBIPKEHUS 10
DopMyibl
YCIIOBHSIM, 3a8JJaHHBIM CJIOBECHO,
. npeoOpa3oBbIBaThH alredpaniyeckre
8-10 CBoiicTBa apupMEeTHIECKUX 3 CYMMBI H IIPOU3BEICHNS
ACUCTBUU (BBITIOJIHATH MIPUBEIECHHUE
MOJJOOHBIX CIIaraeMbIX, PACKPHITHE
11-12 | IlpaBuia pacKphITHSI CKOOOK 2 CKOOOK, YTIPOIIICHHE
Mpou3Be/IeHNi ). Bbrancuars
13 OGOGIIAONIHH YPOK 1 YHCIJIOBOE 3HAYEHUE OYKBEHHOIO
BbIpaxkeHHs. COCTaBIATh
OpMYJIbl, BEIPAXKAIOIINE
14 KonrtponbHas pabora Nel 1 (opye1, BhIp Hl
3aBUCHMOCTH MEKIy BEITMUYMHAMH,
BBIYHUCIIATH 10 (opMyIaM
I'naBa I1. YpaBHeHHe ¢ 0fHMM HeHu3BecTHbIM. 104acoB
15 YpaBHEHHE U €TO KOPHH 1 [IpoBoanTh HOKa3aTEIHHBIE
paccyKIeHus O KOPHSIX YPaBHEHHUS
16-18 | PemieHue ypaBHEHHI ¢ OTHUM 3 ¢ Oriopon Ha ONPENCIICHAC KOPH,
HEH3BECTHBIM , CBOJISIIHXCS K YHCJIOBBIE CBONCTBA BBIPAYKCHUH.
2
JTMHENRHBIM Pacno3naBath siMHEHbBIE
ypaBHeHus. PemaTts nuHeiHbIE, a
TaKXe ypaBHEHUS, CBOISIINECS K
19-22 | Pemenue 3a1a4 ¢ MOMOIIIBIO 4 yp » CROZLI
- HUM. Pewams npocmeiiuiue
ypaBHEHUH
VPasHeHUsl C Heu38eCmubIM N0
3Haxom mooyas. Pemats TekcTo-
23 O6o61marommmii ypok 1 BBIE 3a/1aUH AJIre0panyecKum
CIroco0oOM: IEPEXOAUTH OT
24 KonTponbnas pabora Ne2 1 CJIOBECHOM (hOPMYITHPOBKU
YCIIOBHSA 33a4H K anreOpandeckon
MOJIEJIU ITyTEM COCTABJIEHUS
JMHEHHOTO YpaBHEHHS; PEIIaTh
COCTaBJICHHOE YPaBHEHUE;
UHTEPIPETUPOBATh PE3YJIbTAT.
I'nasa I11. OqHOY/1eHbI H MHOTO4JICHBI. 24 YacoB
- TENeHb C HaTypaJbHBIM OpPMYJIMPOBATh, 3aIIMCHIBATH B
25-26 | C 2 o




IIOKa3aTcCJICM.

CHMBOJIMIECKOU popme u

27-29 | CBoiicTBa CTENEHU C HATYPAIbHBIM 3 000CHOBBIBaTh CBOMCTBA CTETICHH C
MIOKa3aTeleM. HaTypalbHBIM TIOKa3aTelNeM;
NPUMEHSTH CBOMCTBA CTENEHH IS
30 Onnounen. CranaapTHbIA BUA oqHO- | 1 Hpeo6pa3oBf‘HI’”I BBIPKCHUH 1
—— BBIYHCIICHHH.
31-32 | YMHOXEHHE OTHOUWICHOB. 2 BHIIIOZHATE ASHCTRHA ©
OJTHOWJIEHAMU ¥ MHOTOYJICHAMH.
3 M 1 [TpumeHsTH pa3nuaHble HOPMEI
HOTORICHBL. CaMOKOHTPOJISI I BBITIOJTHEHUH
MpeoOpa3oBaHUil BRIPAKEHHIA.
34-35 | IlpuBeneHue mogOOHBIX YJICHOB. 2
36-38 | CioxeHue U BBIYMTaHHUE 3
MHOTOYJICHOB.
39-40 | YMHOXEHHE MHOTOYJICHA Ha 2
OJTHOUJICH.
41-43 | YMHOXEHHE MHOTOWICHA Ha 3
MHOTOYJICH.
44-45 | JleneHne ogHOWIEHA 1 MHOTOWICHA 2
Ha OJTHOUICH.
46-47 | O6oOIIaromui YPOK. 2
48 KonTtponbsnas padora Ne 3 1
I'naBa IV. PaznoxeHnne MHOTO4JIEeHOB HA MHOKHUTeJH. 20 yacoB
49-51 | BriHeceHue 00I1Ier0 MHOYKHUTENS 32 3 JlokasbIBaTh (OpMYIIBI
CKOOKH. COKPAIIEHHOTO YMHO)KEHHS,
NPUMEHSTH UX B IPE0Opa30BaHUIX
52-54 | Crioco6 rpymmupoBKy . 3 BBIPQ)KEHUI U BHIYHCIICHUSIX.
55-57 | MopMyJia pasHOCTH KBaIPATOB. 3 BbINONHATE pasnoxerue
MHOTOYJICHOB Ha MHOKHUTEITU
a3HBIMU criocobamu. Buinoansamy
58-61 | KBagpat cymmel. KBagpar paznoctu | 4 P
Pasnodicenue MHO204UNeHO8 Ha
MHOMCUMeNU C NOMOWbIO POPMYT
KyOa cymmbi, Kyba pasHocmu,
62-66 | IlpuMeHEeHMEe HECKOJIBKUX CIOCOO0B | 5 cymmbl kY608, pasHocmu Ky6os.
MHOXHTCIIH. CBOUCMBO PABEHCINGA HYTIIO
npoU368e0eHUsL.
67 O6006maronmii ypox. 1 ITpumeHsTh pazauyuHble (HOpMBbI
CaMOKOHTPOJIS TIPH BHIIOJTHEHUT
68 KonrponeHaas pabora Ne 4 1 npeodpasoBanmii
I'naBa V. Anreopanyeckue 1poou. 23 yacoB
69-71 | AnreOpaunueckas ApoOb. 3 ®dopmyupoBaTh OCHOBHOE

CBOWCTBO aJIre0pandecKor Ipodu u




Cokparenue apooei.

NPUMEHSTH €T0 JUIs
npeoOpa3oBaHus APOOEH.

72-74 | IlpuBeneHue nqpodeli k oOIeMy 3
3HAMEHATEITIO. BBIMONHATE AeHCTBUS C
anreOpanvIecKuMu JPOOSMH.
75-80 | CrioxeHue v BHIYMTAHHE 6 HaxonuTb nomycTumble 3HAUCHHS
anredpanyecKux apooeii. OYKB, BXOJIAIINX B
anredpanveckyro Apoos.
81-84 | YMmHOXEHHE U eJeHre 4
ANTe6PANTECKUX APOGEH. Pema“TL ypaBHEHUSI, CBOSIIUECS K
JTUHEHHBIM C APOOHBIMU
85-89 | CoBmecTHbIE NeiCTBHSI HAL 5 KOO PHUIHCHTAMI
anredpanvdeckuMu ApoOsSMU.
Buvinoansme cosmecmuuie
— Oelicmeust Hao 8bIPANCEHUAMU,
90 Obobmatomuii ypox. 1 cooepoicamumu areedpauyecKkue
opobu
91 Kontponbhas pabora Ne 5 1
I'naBa VI. JIluneiinas ¢gynknus u eé rpaguk. 13 yacos
92-93 | I[IpsamoyronpHas cuctemMa KOOpauHar | 2 BbruucnsaTh 3HaYCHUST QYHKIUH,
Ha TJIOCKOCTH. 3amaHHbIX (hopmymamu (TIpu
HEOO0XOTUMOCTH UCTIONIb30BATh
94-96 | OyHKiusL. 3 KaJIbKYJIATOP); COCTaBIATh
TaOJIUIIBI 3HAYSHHUH ()YHKITHIA.
07-99 | Oynkms y = kx U e€ rpaduk. 3 Crp OB TO TOTRAM Fpa(bnf 1
¢byuknuii. OnuCHIBaTH CBOMCTBA
(GYHKIIMU HA OCHOBE €
100- Jluneiinas ¢pyHkuus u e€ rpaduk. 3 rpaHUEcKoro Ipe/CTaBIeHHS.
102 MopenupoBaTh peajbHble
3aBHCHMOCTH, BbIPaKacMbIC
103 O00061aroIHi YPOK. 1 JTUHEHHON QYHKIMEH, C TOMOIIBIO
¢dhopmMy1 u rpaduKoB.
104 KonTposbnas padora Ne 6 1 Wurepnperuposath rpapuxu

pEeaTbHBIX 3aBUCUMOCTEH.
Hcnonp3oBaTh PyHKINOHATIBHYIO
CUMBOJIMKY JUTSI 3aITUCH
pa3Ho00pa3HbIX (HaKTOB,
CBSI3aHHBIX C TUHEHHON (QYyHKIHMEH,
oborariasi OTbIT BBITOJIHEHUS
3HAKOBO-CHMBOJIMYECKUX
nerctBuil. CTpOUTh pedeBbie
KOHCTPYKLHH C HUCIIOJIb30BaHUEM
(YHKIIMOHATEHOW TEPMHHOJIOTHH.
Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOTrPaMMBI JJIS1 HCCIICAOBAHMUS
IIOJIOXKEHUS HA KOOPAUHATHOM
IUIOCKOCTH Tpaduka TMHEHHOU
(YHKUINH B 3aBUCUMOCTH OT
3HaYCHHH KO3 DHUIIUCHTOB,
BXOJAIIHNX B (OPMYIIY.
Pacnio3naBaTh nuHelHY10
¢ynkuuto. Iloxazvieams
cxemMamu4ecKuy noaodiceHue Ha
KOOPOUHAMHOU NAOCKOCIU
epaguros ynxyuii 6uda y=xKx,




y=Kx+b @ 3a6ucumocmu om
3HaueHull Kosghuyuenmos,
6x00swux 6 hopmynol. Cmpoumsn
epagux @ynxyuu y=|x|. Ctpouts
rpaduk THHEHHON (YHKINN;
ONUCHIBATH €TO CBOMCTBA.
Pacrnio3naBath npsmyro u
00paTHYIO IPONOPIHOHATIBHEIE
3aBUCHUMOCTH. Pemarb TeKCTOBbIC
3aJauy Ha IPSMYIO U 00paTHYIO
MPOTIOPITUOHATBHBIC 3aBUCIMOCTH
(B TOM YHCIIE C KOHTEKCTOM U3
CMEXHBIX JUCIHUILTUH, U3 pe-
AJTHHOM JKHU3HU)

I'nasa VII. Cuctembl ABYX YPaBH

eHmii ¢ ABYMSl HCM3BECTHBIMMU. 17 yacoB

105

YpaBHEHUE NIEPBOil CTENEHU C ABYMSI
HEeU3BeCTHBIMU. CHCTEMBI
ypaBHEHUH.

1

Onpenensrs, ABIseTCs JIM napa
YHUCell PENIEHHEM JAHHOTO
YpaBHEHUS C IByMS
HEU3BECTHBIMU; TPUBOJUTH

106-
108

Croco0 I0/ICTaHOBKH.

MpUMEPHI PElICHUH ypaBHEHUH C
JIByMsI Hen3BeCTHBIMU. CTPOUTH
rpaduK ypaBHEHUH ¢ ABYMS He-

109-
112

Cr1oco0 CII0KEeHHUSL.

W3BECTHBIMH, YKa3aHHBIX B
conepxannu. Haxonuts nensie
peLIeHUs] CUCTEM YpaBHEHUH C

113-
114

I'padmgeckuii criocod pemeHus
CHCTEM YpaBHECHUIA.

JIBYMSI HEU3BECTHBIMU ITyTEM
nepedopa. Pemars cuctemsl IByX
YpaBHEHUH NIEPBOM CTEIIECHHU C
JIByMsl HEU3BECTHbIMU. PenaTh

115-
119

Pemenue 3aga4d ¢ MOMOIIBIO CUCTEM
YpaBHEHUH.

TEKCTOBBIE 3a/1a4H,
anredpanveckoi MoJICIbIO
KOTOPBIX ABJIACTCA YPAaBHCHHUE C

120

O0001aroIHi YpOoK.

JIBYMSI HEU3BECTHBIMH: NIEPEXOIUTD
OT CJIOBECHOH (hOPMYIIUPOBKU

121

KonrtponbsHas padora Ne 7

YCIIOBHS 33/1a4M K areOpandecKom
MOJIENU MTyTEM COCTaBIIEHUA

CHCTEMBI YpaBHEHHI; pelaTh co-
CTaBJICHHYIO CHCTEMY ypaBHEHHI
WHTEPIPETUPOBATH PE3YIIbTaT.
KoncTtpynpoBats peueBble
BBICKA3bIBaHU, DKBUBAJICHTHBIE
JIpYT OPYTY, C UCTIOJIB30BAHUEM
anreOpanvyeckoro u
reOMETPHUYECKOr0 sA3bIKOB. -
MOJIH30BaTh (PYHKIMOHAIHHO-
rpaduyecKue MpeacTaBICHNs A
pELIEHUs U UCCIIE0BaHMS
YPaBHEHHUH U CHCTEM.

I'masa VIII. Diaement

bI KOMO

HHATOPHMKH. 7 4acoB

122-
123

Paznuunble KOMOMHAIIMK U3 TPEX
JJIEMEHTOB.

2

BrimonHaTh epedop Beex
BO3MOJKHBIX BAPHAHTOB JIJIsI
nepecuyéra 00bEKTOB MM

124-
125

Tabnuua BapruaHTOB M MIPABUIIO
MIPOU3BECHMS.

KOMOHMHAIIUI 0OOBEKTOB.
[TpumeHsTh paBUIIO
KOMOMHATOPHOTO YMHOXCHHS JIs




126- TToacuér BapuaHTOB C MOMOIIBIO 2 pelIeHus 3a7a4 Ha HaXOXACHHE
127 rpagos. yKcia 00bEKTOB, BAPHAHTOB HIIU
KOMOWHAIWH (IraroHaIn
128 Pemenne 3anau. O6o6maromumii 1 MHOTOYT'OIBHHKA, PYKOTIOKATHA,
YPOK. YUCII0 KOJOB, MUGPOB, Mapoiei u
T. 11.). IloOcuumsieams uucio
8apUANHMOB C NOMOWBIO 2paghos.
129- IloBTOpeHne 12
140
Koasirun FO.M., Tkauésa M.B., ®énoposa H.E.
«Anareopa», 8 kiacc
Ne n/m Pasnes / Tembl ypokos Koua- OcHoBHbIE BUBI U (pOPMBI HJara |KoppekTn
BO opraHu3anmm y4yeOHoMi NMpoBeJieH| poBKa /
4aco AesATeJbHOCTH, BKJIIOYAs us / maaH| ¢akr
B MPAKTHYECKYI0 YACTh
MPorpaMmbl
['1aBa I. HepaBencTBa.19 yacos
1-2 [lomoxxuTenbHBIE U OTPUIIATENBHBIE | 2 CpaBHUBATH U yIOPSIIOYNBATH
qHca. palroHaTbHbIE YUCIIA.
DopMynUpoBaTH CBOMCTBA
3 YucnoBbie HEPABEHCTBA. 1 “MCIOBBIX HEPABCHCTB,
WJUTIOCTPUPOBATH WX HA
4-5 OCHOBHBIE CBOMCTBA YHCIIOBBIX 2 KOODIHATHOM TPAMOH,
HepaBCHCTS. JIOKa3bIBaTh anrstqueCKH.
[IpuMeHATh CBOWCTBAa HEPABEHCTB
B XOJIe peIIeHus 3a1a4.
6 Croxenne u yMHOKeHHE 1 Pacrio3HaBarh JHHENHbIE
HCPABCHCTB. HEPABEHCTBA, YPABHEHHUS U
HEPaBEHCTBA, B TOM YHCIIE
7 Crporue u HecTporue HepaseHcTBa. | 1 coJiep Kaline HeM3BECTHEIE MO/
3HAKOM MojyJsl. Pemate TuHelHbIe
8 HepagencrtBa ¢ omHUM Hen3BecTHBIM. | 1 HEPABECHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, B TOM YHCIIE
9-11 Pemenue HepaBeHCTB. 3 COACPKAHEC HEMSBECTHBIC I10
3HaKOM Monyds. Mcrons3oBats B
MHCbMEHHON MaTEMaTHYECKOM
12 Cucrembl HEPABEHCTB C OHUM 1 peun 0603HaYeHNA 1 rpadHIecKHe
Hen3BeCTHBIM. UHCIIOBBIE M3006payKeHNs THCIOBbIX
[IPOMEXKYTKH. MHOKECTB, TEOPETHKO-
MHOXECTBEHHYIO CUMBOJIHUKY.
13-15 | PemieHue cucteM HEpaBEHCTB. 3
16-17 | Mogaynp uucia. YpaBHEHUS U 2
HEPaBEHCTBA, COJIEPKAIIE MOIYJIb.
18 O06o0maromit ypox. 1
19 KonTponbHas pabora Nel 1
I'napa II. Ilpubiaun:xeHHble Boluncaenus.18 yacon
20-21 | IIpubnwkeHHbIE 3HAYCHUS BETMYUH. | 2 Haxonutsb, aHanu3upoBaTth,
COIIOCTABJIATEH YUCIIOBEIC




ITorpemHOCTD IPUONIIKEHISL.

XapaKTePUCTUKU OOBEKTOB
OKPYKAIOIIEro MUpA.

22-23 | OueHka IOrPEeLIHOCTH. 2 Hcnonb3oBath pasHble GOpMBI
3alUCH NPUOTKEHHBIX 3HAUCHHI;

€JIaTh BBIBOJIBI O TOYHOCTH

24 OxpyrieHue yncer. 1 A A
MPUOIVKEHUS IO WX 3aITUCH.
BBITIOSTHATH BRIYHCIICHUS C

25-26 | OTHOCHUTEIbHAS IOIPEIIHOCTD. 2 peaIbHBIMH IAHHBIMH. BBITOTHATS
MPUKUAIKY U OIICHKY Pe3yIbTaTOB

27-30 | IlpakTHyecKue MpUEMbI 4 BBIUKCIICHUH. VICcTIonb30BaTh

NPUOITVKEHHBIX BBIYUCICHUH. 3aIlUCh YHCEN B CTAHAAPTHOM BUJIE
JUTSL BBIDOKEHHS Pa3MEpOB
31 [IpocTeiimue BeIMKUCIEHNS HA 1 O0BEKTOB, JUTUTEILHOCTH
MHKpPOKAIBKYIITOpE. MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CpaBHHBATh YHCIIa U BEIMYHHBI,
= 3aMUCaHHBIC C UCTIOb30BAaHHEM

32-33 | JleiicTBHUS HaX YUCITAMH, 2

crenenu 10.
3alMCaHHBIMU B CTAHJAPTHOM BHJIC.
BBINOHATH BEIYUCIICHHS HA

34 Brruncnenus Ha 1
MHUKPOKIBKYJISITOPE MPU PEIICHIH

MUKPOKIBKYJISITOPE CTETIEHH YHCIIa,
3a7a4 U3 CMEXKHBIX TUCIUTUINH U
00paTHOTO IaHHOMY. N
peanbHOM JeCTBUTEIBHOCTH.
35 IlocnenoBaTenbHOE BHITOTHEHUN 1
orepanuii Ha MEKpOKaJIbKYJISITOpE.
36 O06o0maromii ypox. 1
37 KonTtposnbsHas pabora No2 1
I'nasa II1. KBagpaTHbie kopHu.12 yacoB
38-39 | Apudmerndeckuii KBaApaTHBIN 2 [TpuBoaUTH TPEIMEPHI
KOpPCHb. UppaIrOHATBHBIX YUCET,
pacro3HaBaTh pallMOHaIbHbIC U

40-41 | JleliCTBUTENIBHBIC YKCIIA. 2 MppalMOHATIbHBIC HUCIIa,

n300paXaTh YMCNIa TOUKAMHA
" KOOPIHWHATHOM NpsSMOM.
42-43 | KBagpaTHBIH KOPEHb U3 CTETICHHU. 2 P P
OnuceIBaTH MHOKECTBO
_ JEHCTBUTEIBHBIX YUCEl.
44-45 | Ksanpatnblii KopeHb 3 2 Hcnons30BaTh B MMCHMEHHOM
HPOU3BENCHUA. MaTeMaTH4YECKON peun
0003Ha4YeHus 1 rpauuecKue

46-47 | KampaTHbIit KOpeHb U3 JPOOH. 2 M300paKEeHUS YHCIOBBIX
MHOXECTB, TEOPETUKO-

48 OGo6mawHi YPOK. 1 MHOXECTBEHHYIO CUMBOJIHUKY.
Jloka3pIBaTh CBOMCTBA
apu(MeTHYECKHX KBaJ[PaTHBIX

49 Kontponbnas padota Ne3 1 pud /P

KOpHEH; IPUMEHSTh UX K
npeoOpa30BaHHIO BHIPAKEHHUH.
DopMyIUpOBATH ONpEIeTICHNE
MOHATHUS TOKIECTBA, IPUBOAUTH
MPUMEPHI PA3NTUYHBIX TOKICCTB.
BrerancasaTs 3HaUeHUS BBIPAKEHUH,
coZepkKaIlNX KBaJpaTHbIE KOPHU;
BBbIpaXkaTh IIEPEMEHHBIE U3
TeOMETPHYECKUX U PU3MUECKUX




(dhopMyI1, coaepKaIuX KBapaTHbIC
kopaH. HaxonuTs 3Ha4UeHUs
KBaJIPaTHBIX KOpHEH, TOYHBIEC U
MpUOIKEHHBIE, IPU
HEOOXOJMMOCTH UCTIONB3YS
KaIIbKYJIATOP; BEIYUCIATD 3HAYCHUS
BBIP)KEHHI, COACPIKAIINX
KBaJpaTHbIe KOpHU. Vconb30BaTh
KBaJIpaTHbIe KOPHHU IPH 3aITUCH
BhIpakeHH U popmyi. OLieHUBATH
KBaJIpaTHbIC KOPHH IEJTBIMH
YUCIIAMH U JIECITHIHBIMU
IpoOsSIMH; CPaBHUBATH U
YIOPSI0YNBATEH PAllIOHATILHEIC
YHUCIIa ¥ HPPANOHATBHBIE,
3aIrrcaHHbIe C IIOMOIIHIO
KBaJpaTHbIX KOpHEN. [Ipumenamo
meopemy 0 COOMHOUEHUU
cpeone2o apupmemuyeckozo u
CpedHe20 2e0MempuyecKo2o
NONOACUMENbHBIX YUCEIL.
Hcknrouwame uppayuornaibHocms u3
3Hamenamelisi Opoou.

I'naa IV. KBaapaTtHsie yp

aBHEHMHA.25 4yacoB

50-51 | KBagpatHoe ypaBHEHHUE U €ro KOpHH. | 2 [IpuBoauTH TOKa3aTENbHBIC
paccyXIeHus: 0 KOPHAX YpaBHEHUS
52 Hemnonubie kBagpaTHbIe ypaBHeHHs. | 1 € OMOpon Ha OTPECIICHAC KOPHS,
YHCIIOBBIC U (DYHKIIMOHATIBHBIC
CBOMCTBA BBIPAKEHHUN.
53 MeTto BbIIEIIEHHS TOTHOTO 1 P
Pacrio3HaBaTh THUIIBI KBaIPaTHBIX
KBaJIpaTa. .
ypaBHeHul. Pemats kBagpaTHbIe
YpaBHEHHS, a TAK)KE YPaBHEHMUS,
54-56 | PerieHue KBaJpaTHBIX YPaBHEHUH. 3 CBOJUIILLIMECS K HEM; PELIaTh
JIPOOHO-pallMOHATILHBIE YPaBHEHHUS,
57-58 | IlpuBeneHHOE KBaJApaTHOE 2 CBOJSIIMECS K
ypaBHeHue. Teopema Buera. KBaJIpaTHbIM. [Ipumensamo npu
peutenuy K8aOpamuo20 YpaeHeHUs
59-61 | YpaBHeHus, cBOAAIIMECS K 3 MEMOO PA3NodHCeHUs HA
KBaJIpaTHbIM. MHOdCUmMenu, Memoo 8bIHeCeHUs
NOAHO20 K8AOpAma, Gopmyny
62-65 | Pemenwve 3amad ¢ MOMOIIBIO 4 KopHeil K6a0pamHozo ypasHenus,
. Gopmyny uemnozo 6mopozo
KBaJpaTHBIX YPaBHEHHH. .
Koapuyuenma, hopmyny kopuei
NpUBeOeHH020 K8AOpaAmHo20
VpasHeHus.
66-67 | Permenue mpocTeHImux CUCTEM, 2 PackianpiBaTe Ha MHOKUATETH
CoJepKaINX YPaBHEHUH BTOPOH KBaJpaTHBIA TPEXUJIEH.
CTETICHH. HccnenoBath KBagpaTHbIC
YpaBHEHHS 1O JIUCKPUMUHAHTY U
68-70 | PasmuyHble criocoObl perieHus 3 Kod(durmenTam. Pemars
CHCTEM ypaBHEHHil. TEKCTOBBIC 3a1a4YH
anreOpanvaecKuM CIIocoO0M:
MEPEXOUTH OT CIOBECHOU
71-72 | Pemenue 3agay c MOMOIIBIO CUCTEM | 2 pexon

ypaBHEHUH.

(hOpMYIIUPOBKH yCIIOBHS 33]Ia4YH K
anreOpanveckoi MOJCIH ITyTeM




73

O6o0marontuii ypox. 1

74

Konrtponbnas padora Ned 1

COCTaBJICHUS YPaBHEHUS; PEIIATh
COCTaBIICHHOE YPABHEHHE;
HUHTEPIPETUPOBATE PE3YIbTAT.
Pemrate cuctemsl 1ByX ypaBHEHUI
C IBYMsI HEU3BECTHBIMH,
coJiepKallluX ypaBHEHUE BTOPOU
CTCTICHH.

I'naBa V. KBagparuunas

yYHKIHsSA.14 yacoB

75

OrmpeneneHre KBaapaTHIHOH 1
GyHKITIH.

76

DdyHkms y=x° 1

77-78

dynkuus y=ax? 2

79-81

®yHKIMs y=ax>+bx+c 3

82-85

[TocTpoenne rpaduka KkBagpaTuaHoi | 4
GyHKITIH.

86-87

O0o0061IaroIHil ypoK. 2

88

KontponbHas pabora No5 1

Brraucisite 3Ha4CHUS (QYHKITHH,
3a71aHHBIX POpMyJIaMH y=X°, y=ax?,
y=ax?+bx+c (mpu HEOOXOAUMOCTH
UCTIOJIb30BaTh KaJbKYJISITOP);
COCTaBJISITH TAOJMHIIBI 3HAYCHUH
¢yHkuuii. CTpouTh 1O TOUYKaM
rpadukn GyHknuid. OMHUCHIBaTH
cBO¥CTBa (DYHKIIMM HAa OCHOBE €¢
rpapUUecKoro npeICTaBIeHuUSI.
WutepnpeTnpoBath rpaguku
peaJIbHbIX 3aBUCUMOCTEH.
Hcnonb3oBaTh ()yHKINOHANBHYIO
CUMBOJIHKY JUTSI 3aITUCH
Pa3sHOOOpa3HBIX (aKTOB,
CBSI3aHHBIX C KBaJIPATUIHON
¢dyHKUHMEH, odoramias onbIT
BBIMOJIHEHHS 3HAKOBO-
CHUMBOJIMYECKUX JIEHCTBUIA.
CTpoutb pedeBble KOHCTPYKIIUH C
WCTIOJIb30BaHUEM
(YHKIMOHATEHOW TEPMHUHOJIOTHH.
[Toka3bIBaTh CXeMaTUYECKHU
MOJIOKEHUE HA KOOPJMHATHOMN
TJIOCKOCTH TpahuKoB HyHKIIUN
BH/Ia y=X°, y=ax?, y=ax*+bx+c B
3aBUCHUMOCTH OT 3HAYEHUU

KO3 UITUEHTOB a,B,C, BXOAAIIUX B
¢dopmynbl. Ctpouts rpaduk
KBaJIpaTHYHOU (YHKITHH;
OTIMCHIBATh CBOMCTBA

byHKIUY (803pacmarue,
yovisanue, Haubovuiee,
Haumenbvuiee 3uavenus). Cmpoumo
epaguk keadpamuuHou GyHKyuu ¢
npumenHeHuem 08UICeHUlL
epaghuros, pacmsiceHuti u
colcamul.

I'maBa VI. KBagpatHble He

paBecTBa.10 yacos

89-90

KBaagpaTHOe HEpaBEHCTBO U €To 2
peleHue

01-94

Pernienue kBaapaTHOTO HEpaBeHCTBA | 4
C MOMOIIIBIO TpadrKa KBaJAPATHUHOI
GyHKIHH

95-96

MeTton nHTEpBAJIOB 2

[IpuMeHsTH CBOMCTBA HEPABEHCTB
B XOJI¢ PEIICHMS 3a1a4.
Pacno3naBaTh KBaipaTHbIC
HepaBeHCTBa. PemaTh kBagpaTHbIe
HEPaBEHCTBA, UCTIONB3YS
rpaduaecKue

npexacrasineHus. [Ipumenameo
Memoo UHMeps8alos npu peuleHuu
K8aOpaMmHbIX HEPABEHCME U




97 O06o061aroIui ypok 1 npocmenuux OpooHo-
PAYUOHANBHBIX HEPABEHCNS,
03 KouTponsHast pabota Ne6 1 CBOOMUXCSL K KBAOPAMHBIM.
HccnenoBath KBaApaTUIHYIO
dyrxmmo y = ax? + bx + ¢ B
3aBHCHMOCTH OT 3HAYEHUU
k03¢ GuLneHToB a, b u ¢
99-105 | IloBTOpenne. 7 yaca
Koasirun FO.M., Tkauésa M.B., ®énoposa H.E.
«Anredpa», 9 kiace
Ne ni/m Paznes / Tembl ypokoB Koua- OcHoBHBbIE BUJIbI M (POPMBI Jdara [KoppekTn
BO opraHu3zanmu yueOHoi NpoBeJieH| poBKa /
yaco AeATeILHOCTH, BKJIIOYAsI usi / mnan| ¢akr
B NPaKTHYECKYI0 YaCTh
NMpOrpaMMsbl
I'nasa 1. CteneHnb ¢ pauiMoOHAJIBbHBIM NOKa3aTeJeM.13 yacoB
1-2 CrerneHb ¢ HaTypaTbHBIM 2 CpaBHHUBaThL U
MIOKa3aTeleM. YIOPSJOYHBATE CTENICHU C
UEJILIMU ¥ PallMOHANBHBIMU
3-6 CrerneHb C 1IeIIbIM TT0Ka3aTeNeM. 4 TTOKa3aTe/ISIMH, BBIITOIHATH
BBIYUCIICHHUS C
7-8 Apudmernueckuii KOpeHb 2 DAIMOHATILHBIMI HHCIAMHI,
HATYpaJbHOW CTETICHH. BRIFHEIITED SHatCHHA
CTETIEHEH C LIEIbIM
MoKa3aTeyemM.
9-10 CpoiicTBa apupMEeTHIECKOro KOpHS. | 2 DOpMyIIHPOBATH
11 CreneHb ¢ pallMOHalIbHBIM 1 ompeeeHne
ITOKAa3aTCIICM. apu(PMETHYECKOTO KOPHS
HaTypaJbHOM CTEIIEHH U3
12 Bo3zBenenue B cTeneHb YMCIOBOTO 1 yrcia. Beraucnsats
HEpaBEHCTBA. npuOIMKEHHBIE 3HAYCHUS
KOpHEH, UCTIONB3Ysl IPH
13 KonTpossHas padora Nel 1 HeobXoMMoCTH

KaJIbKYJIATOP; IPOBOIUTH
OIIEHKY KOpHEH.
IIpumeHnaTh cBOMCTBa
apUPMETHUECKOT0 KOPHS
T IpeoOpa3oBaHus
BBIPAKCHUM.
DopMyIMpOBaTH
onpeAeneHIE KOPHS

TPEThEH CTENEHH;
HaxXOJIUTh 3HAYCHUS
KyOMUYECKUX KOpPHEH, Ipu
HEOOXOIUMOCTH UCTIOJNB3Y I
KanbKyJsaTop. MccienoBars
CBOICTBa KyOHMYECKOTO
KOpHS, IPOBOAS

YHUCIIOBBIE SKCIICPUMEHTHI C
WCTIOJIb30BaHUEM
KaJIbKYJIATOPA,




KoMIbloTepa. Bo3BoauTh
YHCIOBOE HEPABEHCTBO C
MOJIOKUTEJIBHBIMU JIEBOU U
MIpaBOM YacThIO B CTETIEHb.
CpaBHHBAThL CTCTICHH C
Pa3HBIMU OCHOBAHUSIMH U
PpaBHBIMHU IIOKa3aTEIAMHU.
DopMyIUpOBaTH
ONpENIETICHUE CTEIICHHU C
paloHaIbHBIM
MOKa3aTesieM, IPUMEHSTh
CBOICTBA CTEIIEHU C
palroOHaIbHBIM
MoKazaTesieM Ipu
BBIUHCIICHUAX.

I'nasa Il. Ctenennas ¢pynkums.15 yacos

14-16 | OGnacte onpeneneHus PyHKITUU 3

17-18 | Bospacranue u yOsiBanue GyHKIHH | 2

19-20 | YeTHOCTh M HEUETHOCTH (PYHKIIUH 2

21-23 k 3
Oynkims y= *

24-25 | HepaBeHCTBa U ypaBHEHUS, 2
coJepKallne CTEeNeHb

26-27 | Obobmaronmii ypox 2

28 KontponbHas padota Ne 2 1

BeIaucisaTh 3HaYCHHUS
(YHKIUH, 3aJaHHBIX
dbopmynamu (pu
HEO00XOJUMOCTH
HCITOJIB30BaTh
KaJIBKYJIATOP); COCTABIISATH
TaOJIUIbI 3HAYEHUI
byukmit. @opmyruposam
b onpeodesienue GyHKyuu.
CTpouTh MO TOYKaM
rpaduky QyHKIHHA.
OnuceiBaTh CBOMCTBA
(yHKIIMM Ha OCHOBE €€
rpaduuecKoro
npeJicTaBieHus (00IacTh
oTpezeNieH s, MHOKECTBO
3HAYECHUH, IPOMEKYTKU
3HAKOIOCTOSHCTBA, YEMHOC
mb, HEUEMHOCMb,
BO3pacTaHue, yObIBaHHE,
HanOoJbIIee, HANMEHbBIIIEE
3HAYCHHSA).
WuTepniperupoBats
rpaduKu peasbHBIX
3aBUCUMOCTEH.
Hcnonb3oBath
(YHKIIMOHAITBHYIO
CHUMBOJIMKY JIJIS 3aIUCH
pa3Ho00pa3HbIX (aKTOB,
CBSI3aHHBIX C
dyrxmmamu y = x°, | y=

k
WX, y=x,y=
, oborarmas ombIT
BBITIOJIHCHHS 3HAKOBO-
CHUMBOJIMYECKUX JCHCTBUI.
CTpouTh peueBbie
KOHCTPYKITUH C
HCITOJIb30BaHUEM




(YHKITMOHATBHOHN
TEPMHUHOJIOTHH.
HccnenoBanms rpadukoB
(YHKIUI B 3aBUCUMOCTH
OT 3HAUCHUI

K02 PHUITEHTOB,
BXOJIAIINX B OPMYITY.
Pacrnio3naBaTh BUBI
M3y9aeMbIX

¢byukuuit. Cmpoums
epaguxu yKa3auHuix
@yHxyuii (6 mom uucine ¢
npUMeHeHUuemM O8UNCEHULI
epagukos); onucvleams ux
ceoticmsa. Pemartb
MpOCTeHIIne YpaBHEHUS U
HEPAaBEHCTBA, COJCpKAIIUE
creneHsb. Pemiats
WppaIuoHaIbHBIE
YPaBHEHUSI.

I'napa II1. Ilporpeccun.15 yacon

29 YucnoBas ocie10BaTeIbHOCTh 1

30-32 | Apudmerndeckas nporpeccus 3

33-35 | Cymma n-niepBBIX YJICHOB 3
apupMeTHIECKO! TIPOTPECCHU

36-38 | I'eomerpudeckas mporpeccus 3

39-41 | CymMa n-iepBBIX WICHOB 3
TeOMETPUUECKOM MPOrpecCHu

42 O06o061aronuil ypok 1

43 Kontponbnas padora Ne 3 1

[IpuMeHsTh HHOEKCHBIE
0003HaYeHNUs1, CTPOUTD
peYeBBIC BHICKA3BIBAHUS C
KCIIOJIb30BAaHUEM
TEPMUHOJIOTUH, CBSI3aHHON
C TIOHATHEM
MOCJIEI0BATENbHOCTH.
Boruucnsirs uieHsl
MOCJIEJ0BATEILHOCTEH,
3aJlaHHBIX (POopMYIIOH N-TO
YIIEHA WU PEKYPPEHTHOU
dbopmyiioit. YcTaHaBIuBaTh
3aKOHOMEPHOCTH B
MIOCTPOEHUU
MOCJIEI0BATENbHOCTH, €CIIN
BBITINCAHBI TIEPBEHIE
HECKOJIBKO €€ YJICHOB.
N300paxarp 4iieHsI
MOCJIETOBATEIFHOCTH
TOYKaMHU Ha KOOPAMHATHOMN
TJIOCKOCTH.

Pacno3naBath
apu(METHYECKYIO U
r€OMETPUYCCKYIO
MIPOrPECCHH MTPH PA3HBIX
croco0ax 3aJaHus.
BrIiBoguTL Ha OCHOBE
JIOKa3aTeJbHBIX
paccyxaeHult GopMybl
00111eT0 YneHa
apu(pMeTHICCKON 1
TEOMETPHUYECKOM
MPOTrPecCcHil, CyMMBbI




MEPBBIX N YICHOB
apu(MeTHIECKOH 1
TeoMeTpUYECKON
IIPOrpeCccUil; perarh
3aJla4¥ C MCTIONb30BaHUEM
3THX

dopmyn. JJoxazvieams
XapaxmepucmuyecKue
ceoticmea
apugmemuyeckou u
2eomempuieckoul
npozpeccuil, NPUMeHIMb
amu ceolicmea npu
peutenuu 3a0au.
PaccmarpuBath

MIPUMEPHI U3 pealbHOU
JKU3HU, WJUTIOCTPUPYIOIINE
M3MEHEHHE MPOLIECCOB B
apu(pMeTHIECKOI
MIPOrpeccui, B
r€OMETPUYECKON
MIPOTPECCHH; H300pakaTh
COOTBETCTBYIOIIHE
3aBUCHUMOCTH TpaduyecKH.
Pemrats 3agaun Ha
CJIOXHBIE TIPOIIEHTHI, B TOM
YHUCIIE 3a/1a4U U3 PEAIbHOM
MIPAKTHKH (C
WCTIONIb30BaHHEM
KaJIBKYJIATOPA).

I'naBa IV. Cyuaiinblie co0biTns.14 yacos

44-45 | CoObITHsL. 2

46-47 | BeposiTHOCTB COOBITHS. 2

48-50 | PemieHue BEpOATHOCTHBIX 33724 C 3
MOMOIIIbI0 KOMOMHATOPHKH.

51-53 | CnoxeHue 1 YMHOKEHUE 3
BEPOSITHOCTEH.

54-55 | OTHOCHTENbHAs YacTOTa M 3aKOH 2
OOJBIINX YHUCEIL.

56 O06o06matonuit ypok 1

57 Kontponsnas padota Ne 4 1

Haxonute BEposITHOCTH
COOBITHS B UCIIBITAHUSIX C
PaBHOBO3MOXXHBIMHU
ncxoaamu (C MpPUMEHEHUEM
KJIACCHYECKOTO
onpeneneHus
BepoATHOCTH). [IpoBOIUTH
CIly4JaliHbl€ SKCIIEPUMEHTHI,
B TOM YHCJIE C TIOMOIIIBIO
KOMITbIOTEPHOT'O
MOJICITUPOBAHUS,
WHTEPIPETUPOBATH UX
pe3yabTaThl. Berancnsare
YacTOTYy CIIy4ailHOTO
COOBITHS; OIIEHUBATh
BEPOSITHOCTD C MTOMOILBIO
YaCTOTHI, MOTYUYECHHOMN
ONBITHBIM MYTEM.
[TpuBOAUTH IPUMEPHI
JIOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHIA.
OOBSICHATH




3HAYHUMOCTh
MaJIOBEPOSTHBIX COOBITHH
B 3aBHCHMOCTH OT HX
nociuencTsuil. Pemarts
3aJ1a4d Ha HaXOXKICHHUE
BEpPOSITHOCTEH COOBITHH, B
TOM YHCIIE C IPUMEHEHUEM

KOMOWHATOPHKH.
[TpuBoaUTH IPUMEPHI
MIPOTHUBOIIOIOKHBIX
coObrTHii. Pewiams 3a0auu
Ha npumeneHue
npeocmasieHutl o
2eomempuieckol
8EPOSAMHOCTU.
Hcnons3oBaTh npu
pelIeHuH 3a1a4 CBOMCTBO
BEPOATHOCTEU
MIPOTUBOIIOJIOKHBIX
COOBITHIA

I'naBa V. Ciyyaiinble

BeJHYNHbI.12 yacoB

58-59

Tabmuiia pacipenencHus.

2

60

ITonuroHs! 4acTorT.

61

I'enepanbHas COBOKYIHOCTb U
BEIOOpKA.

62-64

HeHTpaJ'IBHLIC TCHACHIIUH.

65-66

Meps1 pa3bpoca.

67-68

O06o0maronmii ypox.

69

KonTtponbnas padota Ne5

OpraHu3oBbIBaTh
WHPOPMALUIO U
MPEJCTABIISATh €€ B BUJIE
TaOJIHIL, CTOJI0YATHIX U
KPYTOBBIX

nuarpamm. Cmpoums
NOJIUCOHBL YACTNOM.
Haxonuts cpennee
apudMeThyecKoe, pa3max,
MOJly ¥ MEIaHy
COBOKYITHOCTH YHCIIOBBIX
JnaHHbIX. [IpuBOIUTH
COJICPIKATEIIbHBIC TPUMEPHI
WCTIONTb30BAHUS CPETHUAX
3HAYECHUN 111
XapaKTEPUCTUKH
COBOKYITHOCTH JIAaHHBIX
(CTIOPTHUBHEIE MTOKA3ATEINH,
pa3Mepbl OJCKIbI U

np.). [Ipusooumo
cooepoicamenbHbvle
npumepbl 2eHepPaIbHOU
COBOKYNHOCMU,
NPOU3BOILHOU bIOOPKU U3
Heé U penpe3eHmamueHou
8b100pKU

I'naBa VI. MHokecTB

a. Jlornka.16 yacos

70-71

MpHosxecTBa.

2

72-73

BrickasbiBanus. TeopeMsl.

74-76

CJICI[OBaHI/I}I 1 paBHOCHUJIBHOCTb.

[TpuBOIUTH IPUMEPHI
KOHEYHBIX 1 0ECKOHEYHBIX
MHOXecTB. Haxonuts
00beIMHEHNE U
MepeceYeHne KOHKPETHBIX
MHOXXECTB, pa3HOCTh




77-78

VYpaBHEeHHE OKPYKHOCTH. 2

79-80

VYpaBHeHHEe OPSIMOIi. 2

81-82

MHoXecTBa ToUeK Ha KOOPIUHATHON | 2
TUIOCKOCTH.

83-84

O06o061maroImit ypox. 2

85

Kontponbnast padora Ne6 1

MHOecTB. [IpuBOIUTH

MPUMEPBHI HECTOKHBIX
KJIACCU(UKAIUH.
Hcnonb3oBaTh TEOPETUKO-
MHO>KECTBECHHYIO
CHMBOJIUKY U SI3bIK TIPU
pelIeHny 33134 B X0/1e
W3YYEHUS PAa3INIHBIX
pas3enoB Kypca.
Koucrpyuposath
HECJIO)KHEIE
(hopMyIHPOBKH
OnpeAesICHUH.
BocnpouzBoauthb
(OpMYITHPOBKH U
JIOKa3aTeNbCTBa
M3YYEHHBIX TEOPEM, TIPO-

BOJWTDH HECIIOKHBIE
JTOKa3aTeNbCTBA
BBICKA3bIBAaHUI
CaMOCTOSITENIBHO,
CCBIIAThCS B XO/IE
000cHOBaHU Ha
OTIpeZieNICHHs], TEOPEMBI,
akcuoMsl. [IpuBoguTh
MPUMEpPBI MPSIMBIX U
00paTHBIX TEOPEM.
NnnroctpupoBaTth
MaTEMaTHYECKUE TTOHATHS
U YTBEPKICHHUS
MIpUMEpaMH.

86-102

IloBTOpeHne Kypca ajaredpnl. 17 yacos.

JIuer KoppeKTHPOBKHU

KAJCHIAPHO-TCEMATHICCKOI'0O INIAHUPOBAHUA

IHpuiaoxenue Nel




[Ipeamer (3aHsATHE): MaTeMaTHKa
Knacc: 96
VYuurens: Muponona T.A.

2022-2023 y4eOHblii roj

Ne ypoka KoJsnyecTBO 4acoB
(3aHsTHA puunna Cnocod
) Tema 10 IJIAHY | JAHO | KOPPEKTHPOBKH KOPPeKTHPOBKH
77-78  |YpaBHeHue 2 1 IpOJJICHUE OObenuHeHne TeM
OKpPY>KHOCTH. KaHMKYJI
81 MHOXXECTBa TOUEK Ha 1 0 pOJIJICHUE Tema BbIHECEHA
[KOOPAUHATHON KaHI/IKyH Ha
[LIOCKOCTH. CaMOCTOSTEIILHOE
U3y4YeHHe C
MOCIEAYIOIIUM

KOHTPOJIEM




