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HNPOI'PAMMA 110 YYEBHOMY INPEIMETY «MATEMATHUKA»

Ilnanupyemblie pe3yabTAThl H3Yy4YeHUs] Y4eOHOT 0 NpeaMeTa
«MaTeMaTuKa»

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUS OCHOBHOM 00pa3oBaTelIbHON MPOTPaMMBbI
OCHOBHOI'0 00I1IeTO 00pa30BaHUsl JOJKHBI OTPAKATD:

1) BocnuTaHME POCCUUCKOW TPAKIAHCKOW HIAECHTUYHOCTU: MATPUOTHU3MA,
yBakeHUs: K OTedecTBy, MPOIUIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoja
Poccun; oco3HaHne CBOEW 3THUYECKOW MPUHAIJICKHOCTH, 3HAHUE UCTOPHUU, SA3bIKA,
KyJbTYpbhl CBOErO0 Hapo/a, CBOErO0 Kpas, OCHOB KYJbTYPHOTO HAcJeIus HapOIOB
Poccun u dYenoBedecTBa; YCBOEGHHE T'YMAHUCTUYECKUX, JEMOKPATHUYECKUX U
TPAAUIUOHHBIX  IIEHHOCTEH  MHOTOHAIMOHAIBHOIO  POCCUHCKOrO  OOIIECTBA;
BOCITUTAHUE YYBCTBA OTBETCTBEHHOCTHU U Jl0JiTa nepes; PoauHom;

2) dopmupoBaHHE€ OTBETCTBEHHOIO OTHOIIECHHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH, OOYYalOIIMUXCS K CAaMOPa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE
MOTHBAllMd K OOYYEHHMIO U TIO3HAHWIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHUIO
JanbHEeNIIel WHAMBUIYaTbHON TPAeKTOPUU 0Opa3oBaHUs Ha 0a3e OPUEHTUPOBKU B
mupe npodeccuii U TPOo(YECCHOHATBHBIX MPEANOYTECHUH, C Y4€TOM YCTOMYMBBIX
MO3HABATENIbHBIX HMHTEPECOB, a TaK)Ke Ha OCHOBE (POPMUPOBAHUS YBAKUTEIHHOIO
OTHOILICHUS K TPYAY, PA3BUTHUS OIbITA yU4aCTHs B COIUAIILHO 3HAUMMOM TPY/IE;

3) <¢opmupoBaHUE  IIEJIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  pPa3BUTHSI HayKM U  OOIIECTBEHHOM  MPAKTHUKH,
YUYUTHIBAIOIIETO COLIMAIBHOE, KYJIBTYPHOE, S3BIKOBOE, TYXOBHOE MHOIrooOpasue
COBPEMEHHOTO MUPAa;

4) dopmMupoBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U J0OpOXKENIaTeIHLHOTO
OTHOILIEHUS K JIPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYPE, S3BIKY,
Bepe, TPAXAAHCKON MO3UIIMU, K UCTOPUH, KYJIbType, PEIUTUU, TPAJAUIIHUIM, S3bIKAM,
IIEHHOCTSIM HaponioB Poccuu M HaponoB MHpa; TOTOBHOCTH W CIIOCOOHOCTH BECTHU
JUAJIOT C IPYTUMU JIFOJbMU U JOCTUTATh B HEM B3aUMOTIOHUMAHWS;

5) oOcCBOEHHE COIMAIBHBIX HOPM, TPaBWI TOBEACHHS, pojed u Gdopm
COIMAJIBHON KU3HU B TPyMNIax U COOOIIECTBAxX, BKIIOYAs B3POCIBbIE U COIUATBHBIC
COOOIIeCTBa; ydyacTWe B IIKOJHLHOM CaMOYIPaBICHUH M OOIIECTBEHHOM >XU3HU B
npejenax BO3PacCTHBIX KOMIETEHIMM C Yy4ETOM pPETHMOHAJIbHBIX, ITHOKYJBTYPHBIX,
COIIMAJILHBIX U DKOHOMUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAJILHOI'O CO3HAHUS U KOMIIETEHTHOCTH B PEIIICHUU MOPAIbHBIX
po0JieM Ha OCHOBE JTMYHOCTHOTO BbIOOpa, (OPMUPOBAHNE HPABCTBEHHBIX UYBCTB U
HPAaBCTBEHHOI'O TOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOILICHHUS K
COOCTBEHHBIM MOCTYIIKaM;

7) dopmupoBaHre KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIICHUH W
COTPYJHUYECTBE CO CBEPCTHUKAMH, AETHMU CTaplIero W MIIAJIIETO BO3pacCTa,
B3pOCIBIMH B TpoIlecce 00pa3oBaTeNbHON, OOIECTBEHHO TMOJE3HOH, y4eOHO-
HCCIIEIOBATENbCKOM, TBOPUECKOMN U APYTUX BUAOB AESATEIbHOCTH;

8) dopmupoBaHHE IIEHHOCTH 3J0POBOTO M 0OE€30MMacHOro o0pas3a KHU3HU;
YCBOCHUE TPaBUJI MHAMBUAYATHLHOTO U KOJUICKTUBHOTO 0O€30MacHOTO TMOBEIACHUS B



YpE3BbIYANHBIX CHUTYyalUsX, YIPOXKAKOLWMX XWU3HU W 300POBBIO JIIOJEH, MpPaBUII
NOBEJICHUS Ha TPAHCIOPTE U HA JOPOrax;

9) dopMHpoBaHHE OCHOB 3KOJIOTHUYECKOW KYJIbTYPhl, COOTBETCTBYIOIICH
COBPEMEHHOMY  YpPOBHIO  DKOJOTMYECKOTO  MBIIUICHHS, Pa3BUTHE  ONBITA
HKOJOTUYECKH OPUEHTUPOBAHHOW pedICKCUBHO-OIEHOYHOM U  MPAKTHYECKOU
NEATEIIBHOCTH B )KM3HEHHBIX CUTYalHsIX;

10) oco3HaHue 3HAUEHUS CEMbU B JKM3HU YEJIOBEKa M OOINECTBa, MPUHSTHE
LIEHHOCTH CEMEWHOW XU3HH, YBAXXUTEIBHOE M 3a00TIMBOE OTHOILICHHE K YICHAM
CBOEH CEMbH;

11) pa3BuTHE ASCTETUYECKOTO CO3HAHUS 4YEpPE3 OCBOCHHE XYIO0KECTBEHHOI'O
Hacjenauss HaponoB Poccun W MuUpa, TBOPYECKOW JESITEIBHOCTH 3CTETUYECKOIO
XapakTepa.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS aJalTHPOBAHHOW 0Opa30BaTENbHOM
IPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs JOJKHBI OTPaXKaTh:

1) ans riryxux, caaboCplanuX, TO3IHOOMIOXIINX 00YYarOIIUXCS:

CHOCOOHOCTh K COLIMAJIBHOM ajanTallid U UHTETrpaliu B OOIIECTBE, B TOM
YHUCIIEe NPU pealn3aluy BO3MOKHOCTEN KOMMYHUKAIIMM HAa OCHOBE CJIOBECHOW pEeYH
(BKJIIOYAsi YCTHYIO KOMMYHMKAIMIO), a TaKXe, MpH >KETaHUM, KOMMYHUKAllUU Ha
OCHOBE JKE€CTOBOU peuH C JINLaMH, UMEIOIIMMU HAPYIICHHUS CIIyXa;

2) mig 00y4aroluXxcs ¢ HapyUIEHUSIMH OIIOPHO-BUTATENILHOTO armapara:

BJIAJCHUE  HaBbIKAMU  MPOCTPAHCTBEHHOM W COLMAIbHO-OBITOBOM
OpPUEHTHUPOBKY;

YMEHUE CaMOCTOATEIbHO M 0€30IacHO TMEepeABUTaThbCs B 3HAKOMOM U
HE3HAKOMOM IPOCTPAHCTBE C UCIIOIb30BAHUEM CIIELIMAIBHOTO 000PYI0BAHUS;

CIIOCOOHOCTh K OCMBICICHUIO W Ju(@PepeHIranud KapTHUHbBl MHpA, €€
BPEMEHHO-TIPOCTPAHCTBEHHOUW OpraHu3aluy;

CHOCOOHOCTh K OCMBICIIEHHIO COLMATIBHOIO OKPYXEHHS, CBOETO MECTa B HEM,
IIPUHATHE COOTBETCTBYIOIINX BO3PACTY LIEHHOCTEN U COLIMAIIBHBIX POJIEH;

3) ans oOyyaroluXxcst ¢ pacCTPOMCTBAMU ayTHUCTUYECKOTO CIIEKTpa:

(dbopMUpOBaHNE YMEHHUS CJIE0BaTh OTPAOOTAHHOMN CUCTEME MPaBUII MOBEICHUS
U B3aUMOJICHCTBUS B NMPUBBIUYHBIX OBITOBBIX, YUYEOHBIX M COLMAIbHBIX CHUTyaIUsX,
YAEPKUBATh IPaHULbI B3aUMOACHCTBUS;

3HaHWE CBOUX NPENNOYTCHHM (OorpaHudeHuiil) B ObITOBOW cdepe u cdepe
MHTEPECOB.

MeranpenMeTHble  pe3yibTaTbl OCBOEHUS OCHOBHOM  00pa3oBaTeNbHOMN
MIpOrpaMMbl OCHOBHOT'O 00LIEro 00pa30BaHUsl TOJKHBI OTPaXKaTh:

1) yMeHHe caMOCTOSITENBHO OMNPEAENATh L€ CBOEr0 OOy4YeHHs, CTaBUTh U
dbopmynupoBath s ce0sl HOBbIE 337aud B yueOe M MO3HaBaTEIbHOU JESTEIbHOCTH,
pa3BUBaTh MOTUBbI M HHTEPECHI CBOEH MMO3HABATENbHOU JEATEIHHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IIAHUPOBATh IyTH JOCTMIKEHUS LENE, B TOM
YHCJIe allbTePHATUBHBIC, OCO3HAHHO BHIOMpPATh Hambosee 3PGHEKTUBHBIE CHOCOOBI
pelieHus: yueOHbIX U MMO3HABATEIbHbIX 3a/1a4;

3) yMEHHE COOTHOCHTh CBOM JEHCTBUSA C IUIAHUPYEMBIMHU PE3YJIbTATAMM,
OCYULIECTBJISATh KOHTPOJb CBOEH JIESITEIBHOCTU B IIPOLIECCE JOCTHKEHHUS pe3ynbTaTta,
OTpeNeNsaTh COcOoObI MEHCTBUIM B paMKaxX MPEIJIOKEHHBIX yCIOBUNW M TPeOOBaHMIA,



KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIIOLICHCS CUTyallue;

4) yMmeHHe OIIEHMBaTh MPABWILHOCTh BBINOJIHEHUS Y4eOHOM 3a;auw,
CcOOCTBEHHBIE BO3MOYKHOCTH €€ PEIICHUS;

5) BiajzeHHEe OCHOBAMHM CaMOKOHTPOJIS, CAMOOIICHKHU, MPUHATUSA PEIICHUNA U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATEIHHOM IESITEIbHOCTH;

6) ymMeHue OmpenessaTh MOHSATHS, co3AaBaTh OOOOIIEHMS, YCTaHaBIIUBAThH
aHaAJIOTUH, KJIACCU(PUIIUPOBATh, CAMOCTOSTENILHO BHIOMpATh OCHOBAHUS U KPUTEPUU
sl Kiaccu(puKanuy, YCTaHABIMBATh TMPUYMHHO-CICIACTBEHHBIC CBSI3U, CTPOUTH
JOTUYECKOE PaCCyXICHUE, YMO3aKIoueHUe (MHAYKTUBHOE, IEAYKTUBHOE U IO
aHAJIOTUH) U JIETIaTh BHIBO/IBI;

7) ymeHue co3laBaTh, MPUMEHATh M IMPEOOpPa30BHIBATH 3HAKW W CHMBOJIHI,
MOJIETU U CXEMBI JIJIsl pEIIeHUs YYCOHBIX U MO3HABATEIIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue OpraHu30BHIBATH Y4YeOHOE COTPYAHUMYECTBO U COBMECTHYIO
JESTENBHOCTh C YUUTENIEM U CBEPCTHUKAMU; paboTaTh WHIAUBUIYAIBHO U B TPYIIIIE:
HaxoJIUTh 00Ilee pelieHrue W pas3peniaTh KOH(MIUKTHL HA OCHOBE COIIACOBAHMUS
MO3UIIUNA U y4eTa UHTEPECOB; (HOpMYyIUPOBaTh, apPTYMEHTUPOBATh U OTCTAaUBATh CBOE
MHEHHUE;

10) ymeHue OCO3HAaHHO MCIOJIBL30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHH C
3a/laueil KOMMYHHMKAIIUU JIJI BBIPAKEHUS CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEH;
IJITAHUPOBAHUS U PETYJIALIMU CBOEH ACSATEIbHOCTH; BJIAJICHUE YCTHON M MUCHMEHHOU
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) dbopMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTU HCIOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (manee WMKT- kommereHiun);
pa3BUTHE MOTUBAIIMU K OBJIAJICHUIO KYJIbTYpOW aKTUBHOTO MOJIb30BAHUS CIIOBAPSIMHU
U IPYTUMH MOUCKOBBIMU CUCTEMAMHU;

12) dopmupoBanre u pa3BUTHE HKOJIOTHYECKOTO MBIIUICHUS, YMEHHE
IPUMEHATh €r0 B MO3HABATEIIbHOM, KOMMYHHUKATUBHOW, COLMAJIbHOW NPAKTUKE H
podheCCHOHAIBHOM OPUEHTAIINH.

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS adalTHPOBAHHON 00pa3oBaTeNbHOMN
MPOrpamMMBbl OCHOBHOTO 00IIIero 00pa3oBaHMsl IOJKHBI OTPAkKaTh:

1) utst TIyXuX, CIa0O0CBIIIAINIUX,, TO3THOOTIOXIITNX 00yYatOIUXCs:

BJIAJICHUE HABBIKAMHU OMPEEICHUS M HCHPABICHUS CHEIM(PUUECKUX OIIMOOK
(arpaMMaTH3MOB) B MUCBbMEHHOM M YCTHOM peyu;

2) 115t 00y4aroIIMXCs ¢ PACCTPONCTBAMU ayTUCTUUYECKOTO CIIEKTpa:

(dbopMHpOBaHKUE CHOCOOHOCTH IJIAHUPOBAaTh, KOHTPOJMPOBATH M OLEHUBATH
COOCTBEHHbIC Yy4ueOHbIE JCHCTBHUSI B COOTBETCTBUU C IIOCTABJICHHON 3ajadyeil u
YCIOBHUSIMU €€ pealn3alyyd MpPU COMPOBOXKIAOMIEH IMOMOIIM MEAAroruieckoro
pabOTHHKA M OPTaHU3YIONIEH MOMOIIN ThIOTOPA;

dbopMHupoBaHUEe YMEHHUS OIpeAeniaTh Hanbonaee 3IPOEKTUBHBIE CIHOCOOBI
JNOCTUKEHUS pe3yjibTaTa MpPU COMPOBOXKIAOIICH IMOMOUIM MEAAroru4ecKoro
pabOTHHKA ¥ OPTAHU3YIOIIEH TTOMOIIU THIOTOPA;

dbopMHUpOBaHUE YMEHUS BBITIONHATH MEHCTBUS TIO 33JJaHHOMY aJTOPUTMY WM
oOpasily TIpH COMPOBOXKIAIOMIEH TMOMOIIM TEAArOrM4eckoro padOTHUKA U
OpraHU3yIOUIEN TOMOIIU THIOTOPA;



dbopMupOBaHHE YMEHHUS OICHMBATh pE3YyJbTaT CBOEH JEATEIBHOCTH B
COOTBETCTBHHM C 3aJJaHHBIMH 3TAJIOHAMH IPU OPTaHU3YIOIIEH OMOILIHU ThIOTOPA;

dbopMHpoBaHUE YMEHUS aJEKBaTHO pearupoBaTh B CTAHAAPTHOM CUTYallMM HA
yCIexX U HeyAady, KOHCTPYKTHUBHO IEHCTBOBAaTh Ja)Xe€ B CHUTyallMsX HeEycrnexa MHpH
OpraHU3YyIOUIEN TOMOIIU THIOTOPA;

pPa3BUTHE CHOCOOHOCTH CAMOCTOSITEIBHO OOpAaTUTHCS K MEJarorudeckomy
paboTHUKY (TIeAarory-rcuxoJiory, COLMAIbHOMY II€larory) B cllydae JIMYHBIX
3aTpyAHEHHUI B PEIIEHUN KaKOro-JI100 BONpPOCa;

dbopMUpOBaHHE YMEHUS aKTUBHOTO HCMOJIb30BAaHUS 3HAKOBO-CHUMBOJIHMYECKHX
CPEICTB AJis IpeacTaBieHus WHGopManud o0 M3ydaeMbIX OOBEKTax M IMpoleccax,
Pa3IMYHBIX CXEM PELIECHUs YyYEOHBIX M MPAKTHYECKUX 3a]ad IMPU OPraHU3YIoIIeH
MTOMOILY [TEJArora-rncuxoiora u TbloTopa;

pPa3BUTHE CIOCOOHOCTH CAMOCTOSITEIBHO JIEWCTBOBATH B COOTBETCTBUHU C
3aJlaHHBIMU 3TaJJOHAMH TIPU TOUCKEe HHGPOPMAIMM B PA3IUYHBIX HCTOYHHKAX,
KPUTUYECKH OIICHUBAaTh M HWHTEPIPETHPOBATH TOJydyaeMmylo HWH}opmanuoo u3
Pa3JIMYHBIX UCTOYHUKOB.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS OCHOBHOM 00Opa30BaTENIbHON MPOTrpaMMBI
OCHOBHOIO 0011ero o0pa3oBaHusA C ydeToM oO0mux TtpeboBanuii CraHpapra u
cnenuUKd M3y4aeMbIX MPEIMETOB, BXOMSIIMX B COCTaB MPEIMETHBIX 00JIACTEH,
JOJDKHBI o0OecreunBaTh YyCHElmHOe OOydeHHE Ha CJEeAyIOUIEM YPOBHE OOIIEro
oOpa3oBaHus.

N3yuenune npeametHoil obOnactu "Maremaruka U uH(pOpMaTHKA" JOJIKHO
00€eCIeynTh:

OCO3HAHMUE 3HAYCHUS MaTEMAaTUKW U WH(DOPMATHKHA B TMOBCEAHEBHOW >XU3HU
YEJI0BEKa;

dbopMupOBaHUE MPEICTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U UCTOPUYECKHUX
(akTOpax CTaHOBJICHUSI MaTEMAaTUYECKON HAYKU;

MOHUMAaHUE POJIU HHPOPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

dbopMupoBaHUEe MPEACTABICHUN O MaTeMaTHUKE KaK 4acTU OOIIEeYeIOBEUYECKOM
KYJbTYpbl, YHUBEPCAJIIbHOM SI3bIKE HAYKH, MO3BOJISIONIEM OMNMUCHIBATH U H3y4yaTh
peabHbIE MTPOLIECCHI U SIBJICHUS.

B pesynbrare u3ydeHusi nmpenMeTHon obsiactu "Maremaruka u uHGoOpMaTuka'
oOydJaromniecs: pa3BUBAIOT JIOTMUECKOEC W MATEMAaTHYECKOE MBIIUICHHUE, MOTy4YaroT
MPEACTABICHUE O MATEMAaTUYECKUX MOJENAX; OBJAJEBAIOT MaTEeMaTUYECKUMU
pacCy X ICHUAMH; YyuyaTcsl TMPUMEHSATh MaTeMaTUYECKUE 3HAHUSI TPU PEHICHUU
pPa3IMYHBIX 3a/1a4 U OLEHUBATH MOJYYEHHBIE PE3yJIbTAThl; OBJIAJACBAIOT YMEHUSIMU
pemieHuss y4eOHBIX 3a7ay; pa3BUBAIOT MATEMATHUYECKYH0 HWHTYUIIMIO; TOJYy4aroT
MpeACTaBICHNE 00 OCHOBHBIX HH(POPMAIIMOHHBIX MPOLIECCAX B PEAIbHBIX CUTYAIUSX.

[IpenMeTHbIe pe3ysibTaThl W3YUYEHUs] TMpeaMeTHOUW objactu "MareMaTtuka Hu
uH(popmMaTHKa" TOHKHBI OTPAKATH!

Marematuka. Anrebpa. ['eomerpus. Uadopmaruka:

1) dbopmupoBanue mNpeACTaBICHUN O MaTeMAaTHKE KaK O METOJE IO3HAHMS
JNEUCTBUTEIBHOCTH, MO3BOJISIONIEM OMUCHIBATH M M3y4aTh PEalbHbIE IMPOLIECCHl U
SIBJICHUSA:

OCO3HAHHE POJIM MATEMATHKHU B pa3BUTHH Poccuu u mupa;



BO3MOKHOCTb NPHUBECTU NPUMEPHI U3 OTEYECTBEHHOM M BCEMUPHOM HMCTOPUH
MAaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHMH paboTaTh C YYEOHBIM MATEMaTHUYECKUM TEKCTOM
(aHanmu3upoBaTh, W3BJIEKAThb HEOOXOAMMYIO MH(OpMaIMIO), TOYHO U I'PaMOTHO
BBIPA)KAaTb CBOM MBICIM C IPUMEHEHHEM MAaTE€MaTHUYeCKOW TEPMUHOJIOTUU H
CUMBOJIMKH, IPOBOAUTH KJIaCCU(PUKAINY, JOTUYECKNE 0OOCHOBAHUS, JOKA3aTEIbCTBA
MaTEMaTUYECKUX YTBEPKIACHUN:

ONEPUPOBAHUE MOHATUSMH: MHOKECTBO, DJIEMEHT MHOYKECTBA, IIOJIMHOKECTBO,
MPUHAAJIEKHOCTh, HAXO0XKJECHUE IIEPECEUCHUs, OOBEIMHEHHS ITOJAMHOKECTBA B
MIPOCTENIINX CUTYALUSAX;

pELICHNE CIOKETHBIX 33]]a4 Pa3HbIX TUIIOB HAa BCE apU(PMETHUECKUE NCHCTBUS;

NpPUMEHEHHE croco0a TMOMCKa PELICHHs 3aladd, B KOTOPOM pacCyKICHUE
CTPOUTCS OT YCIOBHS K TPEOOBAHMIO WIIH OT TPEOOBAHUS K YCIOBHIO;

COCTABJICHHE IUIaHA PEIICHMs 3a/ladd, BBIJCICHHE OJTAllOB €€ pELICHHUs,
UHTEpHpETalysl  BBIYMCIMUTENBHBIX  pPE3ylbTaTOB B 3ajade, HCCIEAOBAHUE
IIOJIyYE€HHOI'O PELLICHUs 3a1auu;

HAXOXKJEHUE IPOLIEHTA OT YHWCJA, YHUCJA IO MPOLEHTY OT HEro, HaXOXICHHS
IIPOLICHTHOI'O OTHOLICHUS JBYX YMCEJ, HaXOKJICHUS MPOLEHTHOTO CHUKEHUS WIA
IIPOLICHTHOI'O MTOBBIIICHNS BEJIMYNHBI;

peLIeHNE JIOTUYECKUX 3a/1a4;

3) pa3BHUTHE TPEACTABICHUN O YHCIIE M YHCIOBBIX CUCTEMAaX OT HaTypPaIbHBIX JI0
JNEUCTBUTEIBHBIX  YMCEJ;  OBJIAJICHAE  HAaBbIKAMU  YCTHBIX, I[MCHbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCICHUMN:

ONEpUPOBAHUE MOHATUAMH: HATYPATBbHOE YUCIO, LIEJI0€ YUCIO0, OOBIKHOBEHHAsS
apoOb, AecaTU4Has  ApoOb, CMEMIAHHOE  YHCIO, PAlHMOHAJIBHOE  YHCIIO,
MppanMOHAIbHOE YHCIIO;

UCIIOJIb30BaHUE CBOMCTBA 4YHMCENl U 3aKOHOB apu(METHYECKUX oOrepanuii c
YUCJIAMU [PY BBIIIOJIHEHUH BBIYMCIICHH;

MCIMOJIb30BaHWE MNPHU3HAKOB JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU
BBIYMCIICHUN U PEIICHNUH 3a/a4;

BBIIIOJIHEHUE OKPYTJIEHUS YKCENl B COOTBETCTBUU C MPABUIIAMH;

CPaBHEHME YHCEIT,

OLICHMBAHUE 3HAYEHUS KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOT0 YHACIIA;

4) oBianeHHE CUMBOJBHBIM S3BIKOM anreOpbpl, NpHEMamMu BBINOIHEHUS
TOXK/IECTBEHHBIX MPeoOpa30BaHUNl BBIPAXKEHUM, PEIICHUsS YPAaBHEHHM, CHUCTEM
YpPaBHEHUH, HEPABEHCTB M CHUCTEM HEPABEHCTB; YMEHMS MOJEINPOBATH PEAJIbHBIE
CUTYaIIMH Ha SI3bIKE aareOphl, UCCIAEA0BATh MOCTPOCHHBIE MOJEIIN C UCIIOIb30BAHUEM
anmnapara ajnreopbl, HHTEpIPETUPOBATD MOJTYYEHHBIN pe3yibTarT:

BBINIOJIHEHUE HECJOXKHBIX MpeoOpa3oBaHUW I BBIYMCICHUS 3HAYEHUU
YUCJIOBBIX BBIPAKEHUW, COAEpP)KAIMX CTENEHM C HATypAJIbHBIM I10KA3aTENEM,
CTEINEHU C LIEJIBIM OTPULATEIbHBIM [10KA3aTEIEM;

BBIMIOJITHEHHE HECJIOXKHBIX MpeoOpa3oBaHUIl LIENbIX, APOOHO palMOHAIBHBIX
BBIPOKEHUI M BBIPAXEHUN C KBaJpaTHbIMU KOPHSMHU; PACKPHIBAaTh CKOOKH,
NPUBOIUTH TOJOOHBIE ClaraeMble, HCIOJIb30BaTh (OPMYJBl  COKPAILEHHOTO
YMHOKEHHS;



pelIeHrEe JMHEHWHBIX W KBAJPAaTHBIX YPAaBHEHUM M HEPABEHCTB, YPAaBHEHUN M
HEPABEHCTB, CBOJSIIMXCS K JIMHEMHBIM WA KBaJpaTHbIM, CUCTEM YPaBHEHUN H
HEPABEHCTB, U300pa)KEHNE PEIICHU HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSAMON;

5) oBiameHue cucTeMOW (YHKIIMOHANBHBIX TMOHATUNA, pPAa3BUTUE YMEHUSA
UCIOJIb30BaTh  (YHKUHUOHAIBHO-TPAPUUYECKUE TMPEACTABICHUS ISl  pPEILICHUs
pPa3IMYHBIX MaTEMaTUYECKUX 3ajad, JUIsl ONHCAHUS M aHaIW3a pealbHBIX
3aBUCUMOCTEM:

ONPEAEITICHUE MOJOKEHHS TOUKHU IO €€ KOOPANHATAM, KOOPIMHATHI TOUKH IO €€
ITOJIOKEHUIO Ha IUIOCKOCTH;

HaxoXxJaeHue 1o Trpaduky 3HayeHWH QyHKIMH, O0OJacTH OMpECNICHus,
MHOXECTBAa 3HA4YCHWH, Hyned (yHKIIMH, TMPOMEKYTKOB 3HAKOMOCTOSHCTBA,
MIPOMEXKYTKOB BO3pacTaHUs U YOBIBAHHUS, HAMOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS
byHKINH,

MOCTpPOCHHE Tpauka TUHEHHOM U KBaIpaTUYHON (DYHKITU;

olepupoBaHME Ha 0a30BOM YpPOBHE [MOHSATHUSAMU: TOCIEIOBATEIBHOCTD,
apugpMeTndecKas Mporpeccus, FTeOMeTpUIecKas porpeccus;

UCITIOJIb30BAHUE CBOWCTB JIMHEWMHOW M KBaJpaTUYHOU (YHKIUNA U MX TpaduKoOB
MIPU PELICHUH 3aJ1a4y U3 JPYTUX y4eOHBIX MPEIMETOB,;

6) OBJAJICHHE TCOMETPUUYECKHUM SI3bIKOM; Pa3BUTHE YMEHHUS HCIIOIb30BaTH €ro
U1 ONMCAaHUS IIPEAMETOB OKPYXKAKOIIEr0 MHPA; PA3BUTHE ITPOCTPAHCTBEHHBIX
MpEeACTaBICHNUM, N300pa3UTEIbHBIX YMEHUHN, HABBIKOB TEOMETPUUECKUX TTOCTPOCHMUIA:

OTIEpUPOBAHUE TOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, Mpsmasi, JIyd, JOMaHas,
yrojl, MHOTOYTOJIbHUK, TPE€YTOJIbHUK M YETBIPEXYTOJIbHUK, NPSIMOYIOJbHUK H
KBaJpaT, OKPYKHOCTb M KpyI, HNPSMOYTOJbHBIM Mapajuieenunes, KyO, Iiap;
M300paKEHUE U3ydaeMbIX PUTYp OT PYKH U C TIOMOIIbIO TUHEUKHU U UPKYJIS;

BBITIOJIHCHUE W3MEPEHUS [JIMH, PACCTOSIHUM, BEJIMYHMH YIJIOB C TOMOIIBIO
WHCTPYMEHTOB JUJISI U3MEPEHUM JUIMH U YTJIOB;

7) dopMHUpOBaHHE CHCTEMAaTHUYECKHUX 3HAHMM O TIUIOCKHUX (QUTypax M HX
CBOMCTBAX, IPEACTABICHUN O IPOCTEUIIMX MPOCTPAHCTBEHHBIX TEJIAX; pPa3BUTHE
YMEHUN MOJECIMPOBAHUS PEAJbHBIX CUTYyallMi Ha SI3bIKE T€OMETPUU, UCCIIECIOBAHUS
IIOCTPOCHHOM MOJIEJIA C HCHOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHIATHH U TEOPEM,
amnmapara anreopbl, perIeH!s] TEOMETPUYECKUX U MPAKTHUECKUX 3a/1a4:

orepupoBaHWe Ha 0a30BOM ypOBHE TOHATHSIMU: PaBEHCTBO  (uryp,
MApAIUICIBHOCTh W MNEPHNEHIUKYISIPHOCTh TNPSAMBIX, YIVIBI MEXIYy MPSIMBIMU,
MEPIEHAUKYJIISIP, HAKIIOHHAS, POCKIHUS;

IIPOBEJCHNE TOKA3aTEIbCTB B TEOMETPUH;

ornepupoBaHUE Ha 0a30BOM YpPOBHE MOHSATUSIMU: BEKTOpP, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOPA HA YHCIIO, KOOPAUHATHI HA TUIOCKOCTH;

pellleHne 3a7ad  Ha HaxOXKJICHHE TEOMETPUUECKUX BeIWYMH (JUIMHA |
pacCTOsIHUE, BEJIMUMHA yTJIa, IJIOIIA/b) 0 00pa3iaM Wik allrfOPUTMaM;

8) oBmameHHe MPOCTEHUIIMMHM CIOCOOAMHM TIPEACTABICHUS M aHAIHM3a
CTaTUCTUYECKUX JaHHBIX; (OPMHUPOBAHUE TMPEJACTABICHUN O CTAaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJbHOM MHPE W O PA3NIMUYHBIX CIOCO0aX WX HW3Y4YCHHS, O
MPOCTEUIINX BEPOATHOCTHBIX MOJIEIISAX; Pa3BUTHE YMEHUI H3BIEKATh HMHPOPMAIIUIO,
MPEACTABJICHHYI0O B TaOiMIlax, Ha JuarpaMmax, Trpadukax, OMNHUCHIBaTh U



aHAJIM3UPOBaTh MAaCCUBbl YHCIOBBIX JAaHHBIX C MOMOLIBIO  MOJXOJSALIUX
CTaTUCTUYECKUX  XapaKTEPUCTUK, HCIOJIb30BaTh MOHUMAaHUE BEPOATHOCTHBIX
CBOMCTB OKPY>KaIOIIMX SIBJICHUN MTPU NPUHATUH PEIICHUI:

dbopMHpoBaHHE  TPEJCTABICHUS O  CTAaTUCTHUYECKUX  XapaKTepUCTUKAX,
BEPOSITHOCTU CIYy4alHOTO COOBITHS;

pelieHre NpocTeHIMX KOMOMHATOPHBIX 3371a4;

OTIpEJICIICHNE OCHOBHBIX CTATUCTUYECKUX XaPAKTEPUCTUK YHCIOBBIX HAOOPOB;

OLICHMBAHUE U BBIUMCIEHUE BEPOSITHOCTU COOBITUS B TPOCTEUILUX CITyYasiX;

HaJIM4ME MPEACTABICHUS O POJIA MPAKTUYECKU JTOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITUH, O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX;

YMEHUE CPAaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKH, IMOTYUYEHHBIE
B [IPOLIECCE PEUICHUS TPUKIIAAHON 3a/1a4¥, U3yUYECHHsI pEaJIbHOTO SIBJICHUS;

9) pazBuTHE YMEHUI IPUMEHATH U3YUEHHBIE TIOHSTHS, PE3YyJIbTaThl, METOJIbI JJIS
pelieHus 3a7a4 NPAKTUYECKOTO XapakTepa M 3aJad M3 CMEXKHBIX IUCHUIUIMH C
UCIIOJIb30BaHUEM IIPU HEOOXOJAMMOCTH CIPABOYHBIX MATE€pPUAIOB, KOMIBIOTEPA,
II0JIB30BATHCS OLICHKOM M MPUKUAKOM MPY MPAKTUYECKHUX PACUETaX:

pacro3HaBaHNE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUI;

OLICHMBAHUE PE3YyJIbTaTOB BEIYMCIICHU IIPU PEIICHUN TPAKTUYECKHX 33/1a4;

BBIIIOJIHEHUE CPABHEHHUSI YMCEI B PEATIBHBIX CUTYyalUsIX;

UCITOJIb30BAHUE YUCIIOBBIX BBIPAKECHHUN NPHU PEIICHUU IMPAKTHUYECKUX 3a7ad U
3a/1a4 U3 Jpyrux y4eOHbIX MPEIMETOB;

pelIeHre MPaKTHYECKUX 33/1a4 ¢ IPUMEHEHUEM POCTEHIINX CBOMCTB PUTyD;

BBIIIOJIHEHNWE TNPOCTEUIIMX TMOCTPOCHHWM W H3MEPEHHH Ha MECTHOCTH,
HEO0OXOJMMBIX B PEAIbHON KU3HU;

10) ¢opmupoBanue HUHPOPMALMOHHON M  ANTOPUTMUYECKON  KYJIBTYpBHI;
(dbopMHUpOBaHHE MPEACTABICHUS O KOMIIBIOTEPE KaK YHUBEPCAIbHOM YCTPOMCTBE
00paboTkn MH(pOpPMAITUHU; PA3BUTHE OCHOBHBIX HABBHIKOB M YMEHHMM HCIIOJIH30BaHHS
KOMITBIOTEPHBIX YCTPOMCTB;

11) ¢opmupoBanue mnpeacTaBieHUuss 00 OCHOBHBIX HM3yYaeMbIX TMOHATUSX:
uH(pOpMalLys, AITOPUTM, MOJEIIb - U X CBOWCTBAX;

12)  pa3BuTHE  aNTOPUTMHUYECKOTO  MBIIUICHHUS, HEOOXOAMUMOTO  JUIs
npo(hecCHOHANBHON N1eATEIbHOCTH B COBPEMEHHOM OOLIECTBE; pa3BUTHUE YMEHHMU
COCTaBUTh U 3amUCaTh AJITOPUTM Il KOHKPETHOTO HCIOJHUTENS; (OPMUPOBAHUE
3HAHUI 00 aNrOPUTMUYECKUX KOHCTPYKIUSAX, JIOTHUECKUX 3HAYCHUSIX U OMEepaLMsIX;
3HAKOMCTBO C OJIHUM U3  S3bIKOB MPOTrPaMMHUPOBAHHSI U  OCHOBHBIMHU
ANTOPUTMHUYECKUMHU CTPYKTYPAMH - TUHEWHOW, YCIOBHOM M IUKIINYECKOM;

13) dbopmupoBanre ymeHui (hopMann3anuu U CTPYKTYpUPOBaHUS UH(GOPMALIHH,
yYMEHUS BbIOMpATh CIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBUU C IMOCTABIECHHOM
3ajayedl - TaONMLbI, CXeMbl, TpaduKu, [OUarpaMmbl, C HCIOJIb30BAHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB 00paOOTKU JaHHbIX;

14) ¢opMupoBaHuE HABBIKOB M yMEHHUN O€30MacHOTO U IesIeco00pa3HOTo
MOBEICHUs MU paboTe ¢ KOMIBIOTEPHBIMU MporpamMMamMu U B MHTepHeTe, ymMeHus
coO0/1aTh HOPMBI MH(GOPMAIIMOHHON ATHKHU U TIPABa;

15) nist caensix U CIabOBUISAIINX 00YUYaIOIUXCS:

BJIa/ICHUE MTPaBUJIAMHU 3allMCH MaTeMaTUYECKUX POPMYJ U CHEIHAIbHBIX 3HAKOB



penbedHO-TOYEHHON cucTeMbl 00o3HadeHuit JI. bpaiimns;

BJIQJICHUE TaKTWJIBHO-OCA3aTEIbHBIM CIIOCO00M O0OCJIEeIOBaHUS U BOCIHPHUSATHUS
penbeHBIX M300paKEHUI TMPEIMETOB, KOHTYPHBIX H300paKEHUM TI'€OMETPHUUYECKUX
buryp u T.IL.;

yMEHHE 4YuTaTh peibedHble TrpaduKd  DJIEMEHTAapHBIX  (GYHKIUH  Ha
KOOPJAMHATHON IIJIOCKOCTH, IPUMEHSTh CICHHUalIbHBIE IPUCIOCOONCHUS IS
penbeHOro YepueHus;

BJIaJICHUE OCHOBHBIM (PYHKIIMOHAJIOM MPOTPaMMbl HEBU3YaJIbHOTO JIOCTyINa K
uHpopmanmu  Ha 9SkpaHe IIK, ymenume wucmnonb30BaTh  MEPCOHAIBHBIC
TA(IOTEXHHUECKHE CpeAcTBa HMH(GOPMAIIMOHHO-KOMMYHHUKAIITMOHHOTO  JIOCTYyIIa
CJIeNbIMUA 00YYarOIUMUCS;

16) nyst oOyyaromuxcs ¢ HApyUIEHUSIMHU OMIOPHO-IBUTATEIILHOIO anmapara:

BJIAJICHUE CIEHHATbHBIMA KOMIIBIOTEPHBIMU CPEJICTBAMHU IMPEJICTABICHUS U
aHaJIu3a JaHHBIX M YMEHHUE MCIIOJb30BaTh MEPCOHAJBbHBIE CPEIACTBA JIOCTyNa C
Y4E€TOM JIBUTATEIbHBIX, PEUEBUTATEIbHBIX U CCHCOPHBIX HAPYIIICHUI;

YMEHHUE UCTOJIB30BATh MEPCOHAIBHBIE CPEACTBA JIOCTYIIA.

Breimyckuuk HayuuTcs B 5-6 Kiaccax (IS MCIIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU U 00eCTICUCHHUs BO3MOXKHOCTH YCIEITHOTO IPOJIODKEHUS 00pa3oBaHHS Ha
0a30BOM YPOBHE)

e OmnepupoBaTh Ha 0a30BOM YpOBHE TOHSATHUSMH: MHOXECTBO, JJEMEHT
MHOKECTBA, NOJMHOXECTBO, TPUHAIJICKHOCTD;

® 33J1aBaTh MHOXECTBA MEPEUNCICHUEM UX JJIEMEHTOB;

® HAaXOIUTh IIepeceueHrue, OObEIMHEHHE, IOJAMHOXXECTBO B IIPOCTECHIIMX
CUTYaIUSIX.

B noBce1HEBHOM KU3HU U MIPU U3YYEHUU JIPYTUX MPEAMETOB:

® pACIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BbICKA3bIBAHUA.
Yucna

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMH: HATypaJbHOE YHUCIO, LEJI0e
YHUCJI0, OOBIKHOBEHHAS JAPOOb, eCATHYHAS JIPOOh, CMEIIAHHOE YHUCIIO, PAIlHOHATBLHOE
YUCJIO;

® JCIIOJIb30BAaTh CBOWMCTBA 4YMCEJI W IPABWJIA JIEUCTBUU C PalMOHAIbHBIMU
YUCJIaMU NP BBITIOJTHEHUU BBIYUCIICHUN;

® KCIIOJB30BaTh MPHU3HAKH JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIUHCJICHUW U PEIICHUN HECIOXKHBIX 3a]1a4;

® BBLINOJHATH OKPYIJIEHHE PAlUUOHAIBHBIX YHCEI B COOTBETCTBUU C
MpaBUJIAMH;

® CpaBHMBATH PAIMOHAJIbHBIC YHCIIA.

B noBceaHEBHOM KU3HU Y IPU U3YYEHHUH APYTUX MPEIMETOB:

® OIICHMBATh PE3YyJIbTAThl BHIYUCICHUH MPU PEIICHUHN MPAKTUYECKUX 3a]1a4;

® BBINIOJHATH CPABHEHNE YHUCEN B PEATIbHBIX CUTYAIUSX;

® COCTaBJISITh YHUCJIOBBIC BBIPAKECHUS IMPU PEIICHUU IMPAKTUUECKUX 3aJad U
3a/1a4y U3 JPYruxX y9eOHbBIX MPEIMETOB.

CraTuctuka 1 TeOpUsi BEPOSITHOCTEN
o [IpencraBisaTh JaHHBIE B BHjIE TaOJIUII, TUarpaMM,



¢ yuTaTh HHGOPMAIUIO, PEJCTABICHHYIO B BUE TaOJIHULIbI, TUATPAMMBI.
TekcroBble 3a1a4n

e PemiaTh HECHOXHBIE CIOKETHBIE 3a/layd  pa3HbIX THUIIOB Ha BCE
apupMeTHIECKUE JCHCTBUS;

® CTPOUTH MOJIENb YCIOBHS 3ajaud (B BHUJAE TaOIMIIBI, CXEMbI, pUCYHKA), B
KOTOPOM JTaHbl 3HAUEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIHYMH, C LIEJIbIO TOMCKA
pElIeHUs 3a1a4H;

® OCYIIECTBISATH CIOCOO MOMCKA pElICHUsl 3aJaui, B KOTOPOM PaCCykKICHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEIICHUS 3a1a4H;

® BBIJCIIATH 3TAIBl PEIICHU 3a/1a4K;

® UHTEPHPETHUPOBATH BBIYHMCIUTEIbHBIE pPE3YyJbTaThl B 3aJade, MCCIENA0BATH
MOJIYYEHHOE PEIICHUE 3a/1a4K;

® 3HATh Pa3JIMYMe CKOPOCTEH 0OBEKTa B CTOAYEH BOJE, IPOTUB TEUEHUS U IO
TEUEHUIO PEKH;

® pemarh 337a41 Ha HAXOKJEHUE YaCTH YUCIa U YUCTIa 10 €ro YacTH;

e pemarh 3aJayd pa3HbIX TUMNOB (Ha paldOTy, Ha MOKYIKH, Ha JABUKEHUE),
CBSA3BIBAIOIIUX TPU BEJIUYMHBI, BBIACIATH 3T BEJIMYMHBI U OTHOLLIEHUS MEXKIy HUMU;

® HaxOJIWTh IPOLEHT OT YHWCJIAa, YUCJIO IO IPOLEHTY OT HEro, HaxOIWUTh
MPOLICHTHOE OTHOLIEHUE JBYX YHCEN, HAXOJIUTh IPOLEHTHOE CHWXEHUE WIU
MPOLICHTHOE MOBBIIICHUE BEJIMYUHBI;

® pelIaTh HECI0XKHbBIE JJOTHYECKUE 33]1a4l METOJIOM PACCYXKACHUIA.
B noBceIHEBHOM XKU3HH U NIPU U3YUYEHHUH JIPYTUX NPEIMETOB:

® BBIJBUraTh TMIIOTE3bl O BO3MOJKHBIX IIPEIEIBHBIX 3HAYEHUSAX HCKOMBIX
BEJIMYMH B 3aJa4e (1e7aTh NPUKUIKY)
Harnsanas reomerpus
['eomerpuyeckue Gurypbl

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUAMH: (PUTYypa, TOUKA, OTPE3OK,
npsiMas, Jyd, JOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJbHUK U YEThIPEXYTOJbHUK,
MPSAMOYTOJIBHUK M KBaApaT, OKPYKHOCTh U KPYT, MPSAMOYTOJbHBIA Napalielenunen,
Ky0, map. M3o0paxaTs u3ydaemble (UTYpbl OT PyKH U C TOMOIUBIO JUHEHKH U
LHUPKYJIS.

B noBce1HEBHOM XKU3HU U ITPU U3YYEHHUH JPYTUX NPEIMETOB:

e pemarb PaKTUYECKHE 3aJadyd ¢ NPUMEHEHHMEM IPOCTEUIINX CBOWCTB
duryp.
N3mepenus 1 BBIYUCICHUS

® BBHINOJIHATH MU3MEPEHUE JIMH, PACCTOSIHUM, BEJIMYMH YTJIOB, C TMOMOUIBIO
MHCTPYMEHTOB JJIsl U3BMEPEHUH JUIUH U YTJIOB;

® BBIYUCIISTH IUIOMIAIA IPSIMOYTOJIbHUKOB.
B noBce1HEBHOM KW3HH U MIPU U3YYEHHUH IPYTUX NPEIMETOB:

® BBIYHUCIISTH PACCTOSIHUSA HA MECTHOCTH B CTaHAAPTHBIX CUTYaLUsIX, IO
MPSIMOYTOJIbHUKOB;

® BBIIOJIHATH MPOCTEHUIINE TOCTPOEHUS M HU3MEPEHHs] HAa MECTHOCTH,
HEO0OXOJAMMBIE B pEaTbHOU KU3HH.



Uctopus matematuku

® ONUCHIBATh OTJIEJbHBIE BBIIAIONIMECS PE3yJIbTAThl, MOJYYEHHbIE B XOJE
Pa3BUTHS MAaTEMATUKU KaK HAYKU;

® 3HATh MPUMEPHl MATEMATHUYECKUX OTKPBITMM W WX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPUEM.
BrITyCKHHK TIOTy9HUT BO3MOKHOCTh HAYUUTHCA B 5-6 Kiaccax (a1 obecrieueHust
BO3MOYKHOCTH YCITEIITHOTO TIPOJOJKEHUST 00pa3oBaHus Ha 0a30BOM U yTITyOJIEHHOM
YPOBHSIX)
DneMEeHTHI TEOPUH MHOKECTB M MAaTEMAaTHUECKOU JIOTUKH

o  Onepuposamb NOHAMUAMU: MHONCECME0, XAPAKMEPUCTUKU MHOI*CECMEA,
INeMeHm  MHOXMCecmeda, Nycmoe, KOHeuHoe U  OeCKOHeyHoe MHONCEeCMEBO,
NOOMHONCECMBO, NPUHAONEHCHOCb,

® onpeoenimb NPUHAOLEHCHOCb DJIEMEHMA MHOMCECMBY, 00beOUHEeHUI U
nepeceueHulo MHOMCECME, 3a0a8amb MHONCECMBO C HOMOWbIO NepeducieHus
91EMEHMO8, CI0BECHO20 ONUCAHUSL.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

® PACNoO3HABAMb JIO2UYECKU HEKOPPEKMHbIE BbICKA3bIGAHUS,

® CMpoumv Yenoyku YMO3AKIOUEHUU HA OCHO8e UCNOIb308AHUS NPABUTL
JIO2UKU.
Yucna

e Onepuposamb  NOHAMUAMU.  HAMYPAIbHOE  YUCLO,  MHONCECMBO
HAMYPAaNbHbIX YUCET, Yel0e YUCT0, MHOMCECMBO YeblX Yucell, 00bIKHO8eHHAs OpoOb,
oecsaimuynas OpoOb, CMewaHHoe HYUCI0, PAYUOHANbHOE HUCIO, MHOHICECHBO
PAYUOHATIbHBIX YUCETl, 2eOMEeMPUYecKds UHMepnpemayus HAaAmypaibHulX, Yeblx,
PAYUOHATIbHBIX,

® nOHUMAMb U OOBACHAMbL CMBICA NO3UYUOHHOU 3ANUCU HAMYPATLHOSO
yucua,

®  GLINONIHAMYL BLIYUCIEHUS, 6 MOM HYUCIe C UCHOTb308AHUEM HNPUEMO8
PAYUOHATILHBIX 8bIYUCTIEHUL, 0O0CHOBbIBAMb AN2OPUMMbI BbINOTHEHUS. 0CUCTNBULL,

® ucnoav3z08amsb npusHaxku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u
npou3zeedeHus: Yucesl npu 6bINOJHEHUU 8bIYUCTIeHUN U peuleHulY 3a0ay, 060CHO8bI8ANb
NPUSHAKU OeTUMOCU,

®  GLINOJHAMb OKPY2IEHUE PAYUOHANBHBIX YUCETl C 3A0AHHOU MOYHOCMbIO,

®  Ynopsa0ouUSAMb YUCIA, 3ANUCAHHbIE 8 8U0E OOLIKHOBEHHBIX U 0eCAMUYHBIX
opobell;

o naxooumov HO/] u HOK yucen u ucnonvzosamo ux npu peuieHuu 3a0d,.

® onepupogamo noHAMuUeM MOOYTb yucna, eeomempuieckas
unmepnpemayus MoOYJis Yucid.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

® NpuUMeHAmb  Npasuna  NPUOIUNCEHHLIX  BbIYUCIEHUU NpuU  peuleHuu
NPAKmuuecKux 3a0a4 u peuleHuu 3a0ay Opyeux yueoHvix npeomemos;

® GBINONHAMb  CPABHEHUE  pe3ylbMmamos  GblYUCIeHUU Npu  peuleHuu
NPAKMUYECKUX 3a0ad, 8 MOM YUCTLe NPUOTIUNCEHHBIX GLIYUCTICHUL,



® COCMABnAmMb YUCNIOBbIE BbLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS Npu
pelenuu npaKkmuyeckux 3a0ad u 3a0ay u3z opy2ux y4eoHbvix npeomemos.
VYpaBHEHUSs U HEPaBEHCTBA

o  Onepuposamv NOHAMUAMU. PABEHCMEBO, YUCII080€ PABEHCMEO, YPABHEHUE,
KOpeHb YPAGHeHUsl, peuleHue YPAGHEeHUs, YUCI080€ HePABEHCMEO.

CratucTuka v TEOpHUs BEPOSITHOCTEH

o Onepuposamv nOHAMUAMU. cmolbuYamvle U Kpy2o8vle OUACPaAMMbL,
maoauybl OaHHbIX, CpeOHee apughmemuueckoe,

® uzgIeKamv, UHDOPMAYUIO, NPEOCMABIIEHHYIO 8 MADIUYAX, HA OUASPAMMAX,

® cocmasnams madauysbl, CMPoOUmMs OUASPAMMbL HA OCHOBE OAHHDIX.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

® u3GIEKAMb, UHMEPNPEemMUposams U npeobpazosvieams UHGOpMayuUro,
NpeoCmasieHHyl0 8 MAabIuyax U Ha OUASPaMMax, OMpadiCarwyio Cceoucmsa u
XapaxkmepucmuKy peaibHblxX npoyeccos u AGNeHU.

TexkcroBble 3a1a4n

e Pewamv npocmoie u ClONCHbIE 3A0ayU PA3HBLIX MUNOS, A MAKICE 3A0a4u
NOBbIUUEHHOU MPYOHOCMU,

®  UCNONB308AMb paA3Hble KPAMKUe 3aNUcU KaK MOoOelu MeKCMO8 ClONCHLIX
3a0ay 01 NOCMPOEHUs NOUCKOBOU CXeMbl U peulenust 3a0au,

® 3HamMb U nNpuMeHAmb 00a cnocoba noucka peuienus 3aday (om
mpebo8aHUsl K YCA08UIO U OM YCL08USL K MPeDdOo8aHUIo);

®  MO0enUpOsamy pPAcCcysHcoenus Npu NOUCKe peuleHus 3a0ay ¢ NOMOWbIO
epagh-cxemvi,

®  gbIdeNAMb 9MANbl peulenus 3a0a4u U CO0ePAHCAHUE KAHCO020 dImand;

® UHmMepnpemuposamsv  GLIYUCTUMENbHbIE — pe3yIbmamvl 6  3a0aue,
uccne0o8ams NoyUeHHoe peueHue 3a0ayu;

®  QHANU3UPOBAMb BCEBO3MONCHbIE CUMYAYUU B3AUMHO20 DACHOLONCEHUS]
08X 00beKMO8 U UBMEHeHUe UX XAPAKMepUucCmux Npu COBMEeCMHOM OBUNCEHUU
(ckopocmb, 6peMmsl, paccCmosHue) npu peulerHuu 3a0ay Ha 08UdCeHUe 08YX 00bEKMO8
KaK 8 00HOM, MAaK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

®  UCCIEe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PEUleHUU 3A0aY Ha O8UIICEHUE
no peKe, paccmampueanms pazHsle CUCEMbl OMCYema,

® pewams pazsHOOOPA3HbLLE 3A0AYU KHA YACTIUY,

o pewamb U 000CHOBbIGAMb  CBO€  peuieHue  3a0ay  (8vloensamy
MAmMeMamuyecKyro 0CHO8Y) Ha HAXO0NCOeHUe YaCmu YUCIA U YUCIA NO e20 4acmu Ha
OCHOBE KOHKDEMHO20 CMbICAA OpoOU;

® 0co3Hasamv U O0OBACHAMbL UOSHMUYHOCMb 3a0a4 PA3HLIX MUNOS,
CBA3BIBAIOWUX MPU GEIUYUHBL (HA pabomy, HA NOKYNKU, HA O08UdCEeHUe), 8blOeNsmb
MU GEIUUUHBL U OMHOWLEHUS MeHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMpPYUpoeams cobcmeenHbvle 3a0ayu YKaA3aHHbIX MUNoa.

B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

® gblOCNAMb NPU peuleHuU 3a0ad XapakmepucmuKku paccmampueaemol 8

3a0dave cumyayuu, OMaUYHble OM PedibHbIX (me, 0m KOmopvlx abcmpasupos8anicy),



KOHCMPYUpo6ams HO6ble CUMYAyUuu C y4emom dmux XapaKkmepucmux, 6 YacmHocmu,
npu peuwtenuy 3a0ay4 Ha KOHYeHmpayuu, y4umsléams nIOMHOCHb GeUecmed;

® pewams U KOHCMPYUPOBAMb 3a0aiu HA OCHOBE PACCMOMPEHUS PealbHbIX
cumyayuil, 8 KOmopuvlx He mpeoyemcsi MOYHbIU 8bIYUCTUMENbHBIU Pe3YIbmam,

® pewambs 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCTEMbL
omcyema.
Harnsnnas reomerpus
['eomeTpuueckue Gpurypol

o /3enexamv, uHmepnpemupoeamv u npeoopaz0evlieamsv UHGOPMAYUio o
2eomMempuieckux Queypax, npeocmasieHHyI0 Ha Yepmencax;

® u300padxcamv uzyyaemvie Quaypsbl 0m pyKu U ¢ NOMOUbIO KOMNBIOMEPHBIX
UHCMPYMEHMOE.
N3mepeHus 1 BBIYUCICHUS

®  GLINONHAML UMEPEHUe ONUH, PACCMOSAHUU, BEIUYUH Y2NI08, C NOMOWbIO
UHCMPYMEHMO8 OJisl U3MEPEeHUU ONUH U Y2108,

®  GLIUUCAMb  NAOWAOU  NPAMOY20TbHUKOS,  K8aopamos,  00veMbl
NPAMOY20/IbHbIX NAPAIeNenunedos, Kyoos.
B noBce1HEBHOM XKU3HU U IIPU U3YYEHUH JIPYTUX MPEIMETOB:

®  GLIYUCTAMb PACCMOSAHUA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUSX,
NI0WAOU YUACMKO8 NPAMOY20IbHOU POpMbL, 00BEMbL KOMHAM,

® GLINONHAMbL NpoOCcmeuue NOCMPOEHUs. HA MeCcmHOCmU, Heooxooumbvie 6

DeanbHOU JHCUHU,

®  OyYeHUBamb Pa3MepPbl PeanrbHblX 00BLEKMO8 OKPYAHCAIOU,e20 MUPA.
Hcropust maTeMaTHKA

o Xapaxmepuzoeams 6K1A0 6bI0AIOWUXCA MAMEMAMUKOS 6 pa3eumile
MAMeMamuKy U UHbIX HAYYHBIX 00aacmell.

BrinyckHUK HayuuTcs B 7-9 Kilaccax (17151 MCIIOJIb30BaHUS B TOBCEAHEBHOM
’KU3HU U 00ecreyeHus] BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHHS 00pa30BaHus Ha
0a30BOM YPOBHE)

JIeMEeHThI TEOPHH MHOKECTB U MaTEMAaTHYeCKOM JIOTUKH

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSITHSIMH: MHOXECTBO, 3JIEMEHT
MHOKECTBA, IOJIMHOKECTBO, IPUHAJICKHOCTD;

® 33/1aBaTh MHOYKECTBA NIEPEYMCIIEHUEM UX DJIIEMEHTOB;

® HaxoJUThb INIE€peceuyeHHue, OOBEAMHEHHUE, MOAMHOKECTBO B MPOCTEHIINX
CUTyalUsX;

e OmepupoBaTh Ha 0A30BOM YPOBHE TMOHATUSMU: ONpEIECICHHE, aKCHOMa,
TeopeMa, 10Ka3aTeIbCTBO;

® IPUBOJIWUTH NPUMEPHI M KOHTPIPUMEPBHI I TMOATBEPXKICHUS CBOUX
BBICKa3bIBAHU M.

B noBcenHEeBHOM KU3HU U NIPU U3YYEHHUU IPYTUX MPEIMETOB:

® 1CIOJIb30BaTh TrpauyecKkoe MPEeACTABICHUE MHOMXECTB JUIsl OINUCAHUS
pealIbHbIX IPOLIECCOB U SBJICHUH, TP PEIICHUHU 33]1a4 IPYTHX yUYEOHBIX PEIMETOB.
Yucna



e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATUSMU: HATYPATHHOE YHCIIO, €TI0
YUCJI0, OOBIKHOBEHHAs ApOO0b, NecITUYHAs IpoOb, CMeIlIaHHas 1po0b, palliOHAIBHOE
YUCJI0, apu(PMeTHUECKU KBaAPaTHBIA KOPEHB;

® HCIIOJIb30BaTh CBOWCTBA YWCEJ WM IpaBWIa JICMCTBUU IPU BBIIOJIHECHUH
BBIYHCJICHU;

® UCIOJL30BaTh MPU3HAKKU AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIIOTHEHUU
BBIUKMCJICHUHM U PEIICHUN HECJIOKHBIX 3a]1a4;

® BBINNOJHATH OKPYIJICHUE PAMOHAIBHBIX YHCEI B COOTBETCTBUM C
IIpaBUJIAMU,;

® OIICHUBATh 3HAYEHHUE KBAAPATHOIO KOPHA M3 ITOJONKUTEIBHOTO IEJIOTO
4yycIa;

® Pacno3HaBaTh PALMOHAIIBHBIE U UPPALUOHAIBHBIE YUCIIA;

® CpaBHHUBATH YUCIIA.

B noBce1HEBHOM KU3HU U MIPU U3YYEHUU JPYTUX MPEAMETOB:

® OIICHUBATh PE3yJIbTAThl BBIYUCICHUH MPU PEUICHUU MPAKTUYECCKUX 3aa4;

® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYaIIUSX;

® COCTaBJIATh YMCJIOBBIC BBIPAXKEHUS MPHU PEIIEHUH MPAKTUYECKUX 33]1a4 U
3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

ToxxnecTBeHHBIE TTPEOOPa30BAHUS

e BrIMogHATH HECTOXKHBIE NpeoOpa3oBaHUs JJIsI BBIUMCICHHS 3HAYCHUU
YUCJIOBBIX BBIPAXKCHUH, COJIEPKAIIMX CTENEHW C HATypajJbHBIM IOKa3aTeleM,
CTETIEHU C LIEJIBIM OTPUIATEIIBHBIM ITOKA3aTEIEM;

® BBINOJHATH HECJIOXKHBIE MPEeoOpa30BaHusl 1ENbIX BBIPAKEHUM: paCKPHIBAThH
CKOOKH, IPUBOJAUTH TOI00HBIE CIaracMsle;

® HCIIOJB30BaTh (POPMyIJIBI COKPAIICHHOTO YMHOXEHHUS (KBaJpaT CYMMBbI,
KBaJIpaT Pa3sHOCTH, PA3HOCTb KBAJPATOB) JJIA YIPOIICHHUS BBIYMCICHUN 3HAYEHUN
BBIPAKECHU;

®  BBINIOJHATH HECIIOKHBIE TTPeoOpa3oBaHus IPOOHO-TMHEUHBIX BBIpAKEHUN U
BBIPAKECHUMN C KBAJAPATHBIMUA KOPHSIMH.

B noBcegHEBHOM KU3HU U IPU U3YYEHUH APYTUX MPEIMETOB:

® [IOHMMATh CMBICII 3AIIMCH YUCJIA B CTAHJAPTHOM BU/IE;

e OmepUpOBaTh HA 0A30BOM YPOBHE IMOHATHEM «CTaHAAPTHAS 3aIIUCh YHCIIay.
YpaBHEHUS U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpOBHE TMOHSATHUSIMU: PABEHCTBO, YKCIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YpPABHEHUS, PEIICHUE YPABHEHHUS, YHCIOBOE
HEPABECHCTBO, HEPABEHCTBO, PEIIIEHUE HEPABEHCTBA;

® [POBEPATH CIPABEIIUBOCTh YACIOBBIX PABCHCTB U HEPABEHCTB;

® pemarh JUHEWHBIE HEPABEHCTBA W HECJIOKHBIE HEPABEHCTBA, CBOISAIIMECS
K JIMHCHHBIM;

® pelIaTh CUCTEMBbI HECIIOKHBIX JUMHEUHBIX YPABHEHUM, HEPABEHCTB;

® [IpOBEPSATH, SBJISETCS JIA JAHHOE YHUCIO PEIICHUEM ypaBHEHUSA
(HEpaBeHCTBA);



e pemiath KBaJpaTHbIE YpaBHEHUS 1O ¢opMylie KOpPHEH KBaapaTHOTO
YpaBHEHHUS;

® U300paXkaTh PEIICHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceHEeBHOM KU3HU U NPU U3YUYECHUU IPYTUX MPEIMETOB:

® COCTaBJSITh M pEIIaTh JIMHEWHbIE YPAaBHEHUS IMpPU PEIICHUH 3a]ad,
BO3HHUKAIOIIUX B IPYTUX YU€OHBIX MpPEAMETAX.

OyHKIMU

e HaxoauTh 3HaueHre QYHKIHH 110 33JITaHHOMY 3HAYEHUIO apTyMEHTa;

® HaxXOJUTh 3HAYEHHE apryMeHTa IO 3aJJaHHOMY 3HA4YEHUI0 (PYHKIUU B
HECJIOKHBIX CUTYaIUX;

®  OMNpEAENATh NOJOKEHHE TOYKHU 10 €€ KOOPJANHATaM, KOOPJAUHATHI TOUKH MO
€€ MOJIO)KEHHUIO HA KOOPAUHATHOM ITIOCKOCTH;

e 110 rpaduKy HaXOJUTh 00JIACTh OIMpPECIICHNs, MHOKECTBO 3HAUCHUH, HYIIU
GyHKIHMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, TPOMEKYTKHA BO3pACTaHUS U yObIBaHUS,
HauOoJIbIlIee U HAaUMEHbBIIIee 3HaYCHUST QYHKIIUU;

® CTpouTh IpaduK JIMHEHHON QYHKIINH;

® [POBEPsATH, SABISAETCA JU JAHHBIA Ipa@uK rpa@ukoM 3aJaHHON (YHKLIHH
(JIUHEWHOM, KBaIpaTUYHOM, 00paTHOM MPONOPIUOHATBHOCTH);

e oOmnpeaeNsITh NPUOTMKEHHBIE 3HAYCHHUS KOOPJIWHAT TOYKH TEpEeceueHUs
rpa@uKoB QyHKIIHI;

e omnepupoBaTb Ha 0a30BOM YpPOBHE MOHATUSIMHU: IIOCJIEIOBATEIBHOCTD,
apupmMeTnyecKas Mporpeccus, FreoMeTpruIecKast Iporpeccus;

e pemarh 33Ja4d Ha MPOTPECCUU, B KOTOPBIX OTBET MOXET OBITh MOJYy4YEH
HENOCPEACTBEHHBIM MOJCUETOM 0€3 MpUMEHEHUs (POopMyI.

B noBceHEeBHOM KU3HU U NIPU U3YYEHHUU IPYTUX MPEIMETOB:

® JCIOJIb30BaTh TpauKy peasbHBIX TMPOIECCOB M 3aBUCUMOCTEH IS
ompeseNeH!s] WX CBOWCTB (HAWOOJbIIME M HAWMEHbBIIME 3HAYCHUS, MPOMEXKYTKU
BO3pacTaHus U yObIBaHUS, 00JIACTU MOJIOKUTENIBHBIX U OTPULIATENIbHBIX 3HAUEHUN U
T.IL.);

® JCIOJIb30BaTh CBOWCTBA JUHEHHON (PYHKIMU U ee rpadUK MpU pelIeHUU
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

CraTtucTtuka v Teopus BEpOSITHOCTEN

e lMeTh NpeACTaBICHUE O CTATUCTUUYECKUX XapaAKTEPHUCTUKAX, BEPOSTHOCTU
CITy4aliHOTO COOBITHS, KOMOMHATOPHBIX 33J1auax;

® pemarh MNPOCTEHIINEe KOMOMHATOPHBIE 3aJa4d METOJIOM TMPSIMOTO U
OpraHU30BaHHOTO Mepedopa;

® [PEJCTaBIATh JaHHBIE B BUAE TaOJIMI], TUarpamMmm, rpaduKos;

e uuTath MHGOPMAIHIO, MPEACTABICHHYIO B BHJE TaOJUIIbI, JAHArpaMMBI,
rpaduka;

® ONpPEAeNIsSiTh OCHOBHBIE CTATHCTUYECKHE XAPAKTEPUCTUKU YHUCIOBBIX
Ha0OPOB;

® OILICHUBATh BEPOATHOCTH COOBITUS B MTPOCTEUILINX CIIyYasIX;



® UMETh NPEJCTaBICHHE O POJIU 3aKOHA OOJBIIMX YHUCET B MAaCCOBBIX
SBJICHUSIX.
B noBce1HEBHOM KU3HU U IIPU U3YYECHHUU IPYTUX MPEIMETOB:

® OLEHMBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM I1epedopa;

® UMETh MPEACTAaBICHUE O pOJHM HPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH;

® CpaBHMBAaTh OCHOBHBIE CTAaTUCTUYECKHE XAPaKTEPUCTUKH, IOJIYYEHHBIE B
IIPOLIECCE PELICHMSI IPUKIIATHOMN 3a7]a4M, U3YUEHUS PEAIBHOTO SBJICHHUS,

® OLEHUBAThb BEPOATHOCTHb PEAJbHBIX COOBITUN W SIBICHUI B HECIOXKHBIX
CUTYaLHSX.
TekcToBbBIC 3a1a4N

e PemaTh HECIOXHBIE CIOKETHBIE 3aadyd  pPa3HbIX TUIIOB Ha BCE
apu(pmeTryecKue 1eUCTBUS;

® CTPOUTH MOJIENb YCIOBHS 3a7auu (B BUJE TAOIMIIbI, CXEMbI, pUCYHKA WU
YPaBHEHHUS), B KOTOPOM JaHbl 3HAYEHU JABYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C
LIEJIBIO [TOMCKA PELICHUS 3a1a4H;

® OCYHIECTBJIATH CIOCOO MOUCKA PELIEHUs 3a/1ayd, B KOTOPOM pacCyXJICHHE
CTPOUTCS OT YCIOBHS K TPEOOBAHMIO WIIA OT TP€OOBAHUS K YCIOBHIO;

® COCTaBJIATH IJIAH PEIICHUA 3a/1a4K;

e  BBIIEIATH dTAIlbl PELICHUS 33]1a4U;

® UHTEPIPETUPOBATh BBIUYMCIUTEIBHBIE PE3YJbTAThl B 3aJa4e, UCCIEN0BATH
MOJIyYEHHOE PEIICHHE 3a1a4H;

® 3HATh pa3JInuUe CKOPOCTEH 00BEKTa B CTOSTUEH BOJIE, MPOTUB TCUCHUS U MO
TEYEHUIO PEKH;

e pelaTh 33J1a4d Ha HAX0XKJICHHUE YaCTH YHCIIAa U YHCIIA IO €T0 YacTH;

e pemath 3aJa4dl pa3HbIX TUINOB (Ha paOOTy, Ha MOKYIKH, Ha JABHXKEHHUE),
CBA3BIBAIOLIUX TPU BEJIUYMHBI, BBIICIATH 3TH BETUYMHBI 1 OTHOLIEHUSI MEXAY HUMU;

® HaxXOAUTh MPOLEHT OT YHUCJA, YUCJIO IO MPOLEHTY OT HEro, HaXOAWTh
MPOLIEHTHOE CHUKEHUE WM MPOLICHTHOE MOBBIIICHUE BEJINYUHBI;

® pelIaTh HECIOKHBIE JIOTUYECKHUE 337]a4l METOJOM PACCyKICHUM.
B noBce1HEBHOM XKU3HM U [IPU U3YUYEHHUH IPYTUX NPEIMETOB:

® BBIIBUIATh TMIOTE3bl O BO3MOXHBIX NPEIEIbHBIX 3HAUEHUSAX HUCKOMBIX B
3a/1aye BEJIUYMH (Je1aTh NPUKHUIKY ).
I'eomerpuueckue purypsl

e OnepupoBath Ha 0a30BOM YPOBHE MOHATUSAMU T€OMETPUUECKUX PUTYD;

e U3BJIEKaTh MH(OPMALMIO O TEOMETPUUYECKUX (UTypax, MPEICTaBICHHYIO
Ha 4epTexkax B IBHOM BUJIE;

® TPUMEHSTH JJIA pellIeHHs 3a7]a4 reoMeTpruueckue (GakThbl, €CIIU YCIOBUS UX
MIpUMEHEHUS 3a/1aHbl B IBHOU (opMme;

® pelaTth 3a/la4yd Ha HAXOXIACHUE T'€OMETPUYECKUMX BEIMYMH MO oOpaslam
WJIU QJITOPUTMAM.
B noBce1HEBHOM XKU3HH U IIPU U3YYEHHUH IPYTUX NPEIMETOB:



® ICIOJIb30BaTh CBOWCTBA I'€OMETPHUECKUX (UTYp AJSL PEIICHUS TUIOBBIX
3a/1a4, BO3HUKAIOIIMX B CUTyalUsAX IIOBCEAHEBHOM >XKU3HU, 3a1a4 IPAKTUYECKOIO

COJIepKaHMS.
OTHoIIEHHSA

e OrnepupoBarh Ha 6a30BOM ypOBHE MOHSATHUSIMH: PAaBEHCTBO (UTYp, PaBHbBIC
¢burypsi, PaBEHCTBO TPEYTrOJIbHUKOB, napasuieIbHOCTh MPSIMBIX,
MEePICHIUKYIISIPHOCTD MPSIMBIX, YTJIBI MEXKY NPSIMBIMU, TEPIECHIUKYJIISAP, HAKJIOHHAS,
MPOEKIIHS.

B noBcegHEBHOM KU3HU U NPU U3YYEHUU APYTUX MPEIMETOB:

® CHOJIb30BAaTh  OTHONICHMS IS  PEUICHUST  NPOCTEHIIUX  3ajaad,
BO3HUKAIOIIUX B PEAJIbHOM KU3HHU.

N3Mepenust 1 BBIYUCIICHUS

e BrIOIHATE U3MEPEHUE JJIMH, PACCTOSHUMN, BEJIMYMH YIJIOB, C MTOMOIIBIO
WHCTPYMEHTOB JIJISI U3MEPEHUM JJIVH U YTJIOB;

® T[puUMEHATH (OopMyNbl MEpUMETpa, IUIOHMAAM U 00bema, IUIOLIAIN
TOBEPXHOCTH OTJICJIbHBIX MHOTOTPAHHUKOB MPH BBIYMCIEHHUSIX, KOTJa BCE JaHHBIC
MMEIOTCS B YCJIIOBUM;

e 1puMeHAT, Teopemy Iludaropa, 0a30Bble  TPUTOHOMETPUUECKHUE
COOTHOIIECHHS JUIS BBIYMCIIEHUS JJIMH, PACCTOSIHUW, IUIOIMIAACH B MPOCTEHIINAX
CIIy4asx.

B noBcegHEBHOM KU3HU U PU U3YYEHHUH APYTUX MPEIMETOB:

® BBIUUCIATH PACCTOSHUS HA MECTHOCTM B CTaHIAPTHBIX CHUTYyalUsX,
IJIOIIAIM B IPOCTEHIMX CIIydasx, IPUMEHITh (OPMYJIbI B POCTEUIIINX CUTYAIIUSIX B
MMOBCEIHEBHOM KU3HM.

['eomeTprueckue mocTpoeHus

o l300paxkate TUTNOBBIE IIOCKKME (UTYPHI U (UTYPHI B MPOCTPAHCTBE OT
PYKH U C TIOMOIIbIO HHCTPYMEHTOB.

B noBcegHEBHOM KU3HU U IPU U3YYEHUH APYTUX MPEIMETOB:

® BBINOJHATH NPOCTEUINIME TMOCTPOCHUSI HAa MECTHOCTH, HEOOXOJHMMBbIC B
pEAIbHOM KU3HMU.
I'eomeTpudeckue npeoOpazoBaHus

e Crtpouth GuUrypy, CAMMETPUYHYIO JaHHOH (PUTYype OTHOCHUTEIHLHO OCH U
TOYKHU.

B noBcegHEeBHOM KU3HU U PU U3YYEHUH APYTUX MPEIMETOB:

® pacno3HaBaTh JBMKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CUMMETPUYHBIC (PUTYPHI B OKPYKAIOIEM MUPE.
BekTopbl 1 KOOpAMHATHI HA TUIOCKOCTH

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTUSMU BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, KOOPAUHATHI HA MJIOCKOCTH;

e OmnpeaeNATh NMPHOIMKEHHO KOOPJAMHATHI TOYKH I10 €€ H300paKCHHIO Ha
KOOPJAMHATHOU IJIOCKOCTH.

B noBceHeBHOM XU3HU U NIPU U3YUYECHUH IPYTUX MPEIMETOB:

® ICHOJIb30BAaTh BEKTOPHI JIsSI PEIICHUS MPOCTEUIINX 3a7a4 Ha ONPEICICHUE

CKOPOCTH OTHOCHUTEIBHOTO JIBUKCHUS.



Uctopus matematuku

e OnucelBaTh OTIEIBbHBIE BBIIAIOIIMECS PE3YJIBTATHI, IOJYYEHHBIE B XOJE
pPa3BUTHUS MAaTEMAaTUKH KaK HAyKH;

® 3HATh NPUMEpPHl MATEMaTUYECKUX OTKPBITUA M HMX aBTOPOB, B CBS3HU C
OTEYECTBEHHOW U BCEMUPHON UCTOPHEM;

® IIOHMMATh POJIb MAaTEMATUKH B pa3BuTHHU Poccun.
Meronbl MaTEMaTUKH

e BriOupars noaxoAsiuii M3Y4EHHBIH METOJ U1 PELICHUS H3YyYEHHBIX
THIIOB MaT€MAaTUYECKHX 33/]1a4;

e IIpuBOANTH IPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPY’KAIOIIEH
JNEUCTBUTEIBLHOCTH Y IPOU3BENCHUAX UCKYCCTBA.

BhInmyCKHHUK TOTYyYUT BO3MOKHOCTh HAyUUThCS B 7-9 Kiaccax ajs o0ecnedeHus
BO3MOXHOCTH YCIICIITHOTO TIPOJIOKEHUSI 00pa3oBaHus Ha 0a30BOM U YIIIyOJIE€HHOM
YPOBHSIX
DJIeMEHTBI TEOPUU MHOXKECTB M MAaTEMATHYECKOMN JIOTUKHU

o Onepuposamv  NOHAMUAMU:  OnpeoeleHue,  meopema,  aKCUOMA,
MHONCECMBO, XAPAKMEPUCMUKU MHONCECMBA, JJIeMeHN MHOHCecmsd, nycmoe,
KOHeYyHoe U OeCKOHeYHoe MHOMCeCmE0, NOOMHONCECMBO, NPUHAOTIEHCHOCD,
BKII0UEHUE, PABEHCINBO MHONCECTE,

® Uu300padxcamv MHONCECMBA U OMHOUEHUE MHONCECE C NOMOUbIO KPY208
Dunepa,

® onpeoenimb NPUHAOLEHCHOCb DJIEMEHMA MHOMCECMBY, 00beOUHEeHUI U
nepeceyeHur) MHOXCeCms;

®  300a8amb MHONCECMBO C NOMOWbIO NEPEYUCTIeHUS DNEMEHMO8, CILOBECHO20
ONUCAHUS;

® onepupogamv NOHAMUSIMU: BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, ONePayuu HA0 GbICKA3LIBAHUAMU. U, UL,
He, YCII08Hble 8bICKA3bIBAHUS (UMNIUKAYUU),

®  CMpoumbs 8blCKA3bLIBAHUSL, OMPUYAHUS BbICKA3LIBAHUII.
B noBceaHEeBHOM KU3HU U NPU U3YUYEHHUH IPYTHUX MPEIMETOB:

® Ccmpoumb YenoukKu YMO3AKIOYEHUU HA OCHOBE UCHONb308AHUS NPAGUIT
JIO2UKU,

®  UCNONBL308AMb MHONCECBA, ONEPAYUU C MHONCECMBAMU, UX cpagduiecKoe
npeocmasieHue 0Jis1 ONUCAHUSL PEAibHbIX NPOYECCOo8 U S6IeHUI.
Hucna

e Onepuposamb  NOHAMUAMU:  MHONCECEO  HAMYPANbHBLIX  YUCel,
MHOJNCECMBO YENbIX YUCEeN, MHONCECMBO PAYUOHANbHBIX YUCEN, UPPAYUOHANLHOE
YUC0, KBAOPAMHDbIU KOPEHb, MHONCECMBO OlUCMBUMENbHBIX YUCEe, 2e0MempUYecKas
uUHmMepnpemayus HamypaibHblX, YevlX, PAYyUOHATbHBIX, OCLCMBUMETbHBIX YUCET,

® NOHUMAamMb U OOBACHAMbL CMBICA HOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucna,

®  GLINONIHAMb BLIYUCAEHUS, 6 MOM UYUCIe C UCHONb306AHUEM NPUEMOB
PAYUOHATILHBIX 8bIYUCTICHUL,



8bINOIHAMb OKPY2IeHUe PAYUOHATILHBIX YUCEl C 3a0AHHOU MOYHOCMbIO;
CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATLHBLE YUCA,

npeocmasisims payuoHAaIbHOe YUCTO 8 8U0e 0eCAMUYHOU 0poouU
YROpAO0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU

opoou,

o naxooumv HOJ u HOK uucen u ucnonv3o06ams ux npu peutenuu 3a0adu.
B moBcegHEBHOM )XKU3HU U MIPU U3YUSHUH IPYTHX MPEIMETOB:

® NpuMeHsImMb NPAUNA  NPUOIUINCEHHBIX — BbIUUCIEHUNl NpU  peuleHuu
NPAKMUYECKUX 3a0a4 U peueHuy 3a0ay Opyaux y4eonvix npeomemos;

® GLINOJIHAMbL  CPAGHEHUE  pe3VIbMamo8  BblYUCIeHUN NpU  peuleHuu
NPAKMUYECKUX 3a0at, 8 MOM YUCe NPUOTIUNCEHHBIX GbIYUCTIEHUL,

® cocmaenamv U OYEHUBAMb  HUCIOBble BbIPANCEHUS NPU  pPeuleHul
NPAKmMu4ecKux 3a0ay u 3a0a4d U3 opyeux y4eOHvlx npeomemos;

®  3aNUCHIBAMb U OKPY2IdMb YUCLOBble 3HAYEHUS PealbHbIX GeIUUUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUsL.
ToxaecTBeHHBIC MpeoOpa3oBaHU

o Onepuposamv NOHAMUAMU CMENEHU C HAMYPAIbHbIM NOKA3amesem,
cmenenu ¢ YeavimM OmpuyamenbHbimM NoKa3amenem,

®  GLINOIHAML  NPeodPA308AHUSL  YENbIX  GbIPAdCEHUll.  Oellcmeusi ¢
OOHOUNIeHaMu (CloJiceHue, BblYUMAanUe, YMHONCEHUe), OeUCMmBUs ¢ MHO20UIeHAMU
(cnooicenue, gbluumanue, YMHONCEHUE),

®  GLINOJHAML  PA3NOJCEHUE MHO20UNIeHO8 HA MHONCUMENU OOHUM U3
cnocobos:  evlHeceHwue 3a  CKOOKY, 2pYNNUpoBKd, UCNOJb308aAHUE — (HOpMYIL
COKPAWEHHO20 YMHONCEHUS,

®  gblOENAMb KBAOPAM CYMMbL U PAZHOCU OOHOUICHO8,

®  PACKIAObIBAMb HA MHOMCUMENU KBAOPAMHDBIL MpexuieH;

®  GLINOJIHAML NPeoOPA30BAHUSL  BLIPAJCEHUL, COOEPHCAUUX CMENeHU C
yenviMu OMpUYamelIbHbIMU NOKA3AMesIMU, Nepexooums om 3anucu 6 gude cmeneHu
C YeblM OmpuyamebHblM noKazamenem K 3anucu 8 uoe opoou;

® GHLINOIHAMbL  NPeodpPa3zo8anusi  OPOOHO-PAYUOHANILHLIX  BLIPANCEHUL.
cokpawenue opooeli, npusedeHue arcedpaudeckux opooeil k oouemy sHameHameno,
ClOJICeHUe,  YMHOJICeHUe,  OelleHue  aneeopauveckux  Opobell,  8038edeHuUe
aneebpauyeckol Opoou 8 HAMypPaILHYIO U YeLyI0 OMPUYAMETbHYI0 CIMENetb;

®  GLINONHAML NPeodPA30BAHUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE
KOPHU,

® guldensamb K8AOpam CYMMbl UIU DPA3HOCIU O8YYIeHA 6 BblPAINCEHUSX,
COO0epIHCAUUX K8AOpamHuvle KOPHU,

®  GLINOJIHAMb NPEoOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYb.
B moBceiHEBHOM KM3HU U IIPU U3YYCHUH IPYTHX MPEIMETOB:

®  GLINOIHAMb NPeodPA308aHUA U OelCmBUs C YUCIAMU, 3ANUCAHHBIMU 8
CMAaHOAPMHOM 8UOe;

®  BLINONHAMb NPeoOPAZ0BAHUS ANCCOPAUUECKUX BLIPANCEHUN NPU peuleHuu
3a0au Opyaux yueOHbIx npeomMemos.



YpaBHEHUS U HEPABEHCTBA

e Onepuposamsb NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb VPAGHEHUs,
peulenue HepaseHCcmad, paeHOCUIbHbIE YPABHEHUs, 001aCmb OnpeoeneHus YPaeHeHUs.
(nepasencmea, cucmemul ypaeHeHUL UL HEPAGEHCMB),

® pewambv JUHEUHble YPAGHEHUS U YPABHEHUs, C800UMble K JUHEUHbIM C
HOMOWBIO MOACOECNEEHHBIX NPEodPA306AH UL,

® pewamb K6AOPAMHbIE YPAGHEHUS U YPABHEHUSA, CE00UMble K K8AOPAMHbIM
C NOMOWBIO MOHCOECMBEHHBIX NPE0OPA308aAHUL;

® pewamsb OpoOHO-TUHElINbIE YPAGHEHUSL,

® pewamb npocmeriuue uppayuoHaivHvle ypasHenus euoa /f(x)=a,
JE()=4a(x);

® peuams yYpasHeHUs 6Uodd x"=a ;

® pewamsv YpasHeHus CNOCOOOM DA3NONCEHUS HA MHOMICUMENU U 3AMeHbl
nepemeHHoU,

®  UCNONBL308AMbL MEmOo0 UHMEPBANO8 OJisl peuleHusi Yeuvix U OpoOHO-
PAYUOHATHBIX HEPABEHCG,

® pewams JUHElHble YPAGHEHUS U HePABEHCBA C NAPAMEMPAMU;

® peuams HeCl0HCHbLE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuamsv HeCl0HCHbIE CUCTEMbL TUHEIHbIX YPAGHEHUL C NapamMempamu,

®  peuamv HeCl0JCHbIE YPABGHEHUS 8 YENbIX YUCLAX.
B moBceHEBHOM XM3HU | MIPU U3YYSHUH IPYTHX MPESIMETOB:

® COCmMasnAmb U peulams JUHelHble U K8AOPammubvle YPaGHeHUsl, VPAGHEHU, K
HUM €8005uuUecs, CUCmemMbl JTUHElHbIX YPAGHEHU, HEPABEHCME NPU peuleHuU 3a0ay
Opyaux yueOHvix npeomemos;

®  GLINOJIHAML OYEHKY NpaBOOnoo0odUs pe3yibmamos, NOayYdemvblx npu
peulenuy TUHeUHbIX U K8AOPAMHbIX YPAGHEHUL U CUCMEM JUHEUHbIX YPAGHEeHUl U
HepaseHcme npu peueHuu 3a0ay 0py2ux y4eoHblx npeomemos;

® gbIOUPAMbL COOMBEMCMBYIOWUE YPAGHEHUS, HEPABEHCMEA UU UX CUCEMb]
O/l COCMAGNEHUS MAMeMAmu4eckol Mooeau 3a0aHHOU DeanbHOU CUmyayuu uiu
NPUKIIAOHOU 3a0a4u;

® yMemb UHMEPNPEMUposamv NOJYYEHHbI NPU peueHuu YpasHeHUsl,
HepageHCcmea Uil CUCmeMbl pe3yibmam 6 KOHmMeKCcme 3a0aHHOU PeanlbHOl CUMyayuu
UNU NPUKTIAOHOU 3A0aUU.
DOyHKIMU

o Onepuposamb NOHAMUAMU. (HYHKYUOHANbHAS 3ABUCUMOCMb, (DYHKYUS,
epagpux ynkyuu, cnocobvi 3a0aHus @QYHKYUU, apeymeHm u 3HavyeHue QYHKYuu,
obnacme  onpeoenenuss U MHOMNCECMBO 3HAYEeHUU @QYHKyuu, HYWw @OYHKYul,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCD @yHryuu,
YeMmHOCMb/HeYemHOCMb (OYHKYUU,

o cmpoumsb 2paguxku JAUHEUHOU, K8AOPAmMuyHou @OYHKYul, o0o0pamHou

NPONOPYUOHANLHOCTIU, (DYHKYUU UOA. y = a + Lb by =~xy=xs y=[x>
X+



® Ha npumepe K8AOpAMUYHOU QYHKYUU, UCNOIb3068AMb HPeoOPA306aHUsL
epaguxa @ynxyuu Y=(X) o nocmpoenus epaguxos dynkyuil y — af (kx+b)+c

® cocmasnamv YpasHeHus NPSAMOU NO 3A0AHHLIM YCAO0BUAM. NPOXOOAuell
yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsUel yepe3 OaHHYI0 MOYK) U
napanienvbHol OaHHOU NPAMOUL;

® uccnedogamv QYHKYUIO no ee epapuxy;

®  HAX0O0UMb MHOMCECMBO 3HaueHull, HYU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

® onepupogamv  NOHAMUAMU. NOCE008AMENLHOCMb,  apuhmemuyecKkast
npozpeccusi, 2e0MempulecKas Npocpeccusl;

® pewams 3a0a4U Ha APUPMEMUUECKYI0 U 2e0MEeMPUYECKVIO NPOSPECCUIO.
B noBceiHeBHOM KU3HU U NIPU U3YUECHUH JIPYTUX MPEIMETOB:

® ULIIOCMPUPOBAMb C NOMOWDBIO 2pAPUKA pPeanbHyr0 3A8UCUMOCTb UMY
npoyecc no ux XapaKxmepucmuxkam,

®  UCNONB308AMb COLUCBA U 2PAPUK KEAOPAMUUHOU QYHKYUU NPU peuleHUl
3a0a4 u3 Opyaux yueOHvIX npeomemos.
TexkcroBble 3a1a4n

e Pewamsb npocmvle U CIOMCHbIE 3a0aAyU PA3HLIX MUNOS8, A MAKJHCE 3a0ayu
NOBLILULEHHOU MPYOHOCTU,

®  UCNONB308AMb pA3Hble KPAMKUe 3aNUCU KAK MOOelU MEeKCMO8 CIONCHLIX
3a0ay 05l NOCMPOEHUs: NOUCKOBOU CXeMbl U peuleHUs 3a0ay;

®  pazIuuamsv MOO0elb MeKCma U MOOeb peuleHus: 3a0adu, KOHCmMpPYUupoeams
K 0OHOU MOOeIU peuleHUsl HeCJIONHCHOU 3a0ayl pasHvle MoOOelu MeKCma 3a0ayil;

® 3uamb U npumeHams 00a cnocoba noucka peuleHus 3aday (om
mpebo8aHus K yCI08UI0 U OM YCA08Usl K mpeb0B8aHUIo);

®  M00enuposams pAaccyHcoeHusi npu NOUCKe peuleHusl 3a0a4 ¢ NOMOUbIo
epagh-cxemvi,

®  guIdenAMmb SManvl peuletus 3a0a4U U CO0epHCaHue Kaxrcoo2o Smand,

® yMemb GbIOUPAMb ONMUMANLHBIL MEMOO peuleHus 3a0ayu U 0CO3HABAMDb
8b100p Memooda, paccCmMampusamy pasiuitble Memoobl, Hax00Uums pasHvle peueHus
3a0auu, eciu 603MON’CHO,

®  aHANU3UPOBAMb 3aMPYOHEHUs. NPU PeUleHUU 3a0ay;

®  GHLINOIHAML  PA3IUYHbIE  NPEeoOPA308aHUS  NPEONONCEHHOU  3a0ayl,
KOHCMPYUpo8ams HOGble 3a0ayu U3 OAHHOU, 8 MOM YuUclie 00pammbie;

® UHmMeEpnpemupo8amsv  GLIYUCIUMENbHbIE — pe3yibmamel 6  3a0aue,
uccne0o8ams NoYyUeHHoe peuleHue 3a0ayu;

®  QHATU3UPOBAMb BCEBO3MOJNCHLIE CUMYAYUU B3AUMHO20 PACNOIONCEHUS
08YX 00bEKmMo8 U U3MEHeHUe UX XAPAKMepUCmux HpU COBMEeCMHOM OBUMNCEHUU
(ckopocmb, 8pemsl, paccmosiHue) npu peulerHuu 3a0ay Ha 08UdCeHUe 08YX 00bEKMOos
KaK 8 00OHOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSIX,

®  UCCe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PEUleHUU 3A0ay HaA 08U CEHUE
no peke, paccmampusams pa3Hvle CUCeMbl OMc4Yema,

® peuwamsb pazsHOOOPA3HbBLE 3A0AYU «HA YACTIUY,



o pewamb U 000CHO8bIGAMb  CB0€  peuieHue  3a0ay  (8vloensamy
MAmMemMamuyeckyro 0CHO8Y) Ha HAX0JNCOeHUe YaACMU YUCIA U YUCIA NO €20 4acmu HA
0CHOBE KOHKDEMHO20 CMbICAA OpoOU;

® 0co3HaBamv U O0OBACHAMbL UOSHMUYHOCMb 3a0a4 PA3HLIX  MUNOS,
CBA3bIBAIOWUX MPU BETUYUHBL (HA pabomy, HA NOKYNKU, HA OBUICEHUE), BblOEsANb
MU BEIUUUHBL U OMHOWLEHUST MeXHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpo8ams cobCcmeenHvle 3a0ay YKa3aHHbIX MUNos;

® g1A0emb OCHOBHLIMU MEMOOaAMU peulenus 3a0aiy Ha CMecu, CHIdGbl,
KOHYeHmpayuu,

® pewamv 3a0a4u HA NPOYEHMbl, 8 MOM HUCLE, CILONCHblE NPOYEHMbL C
000CHOBAHUEM, UCNONb3YSL PA3HBLE CNOCOODI;

® pewams jocutecKue 3a0aiu pazHblMu Cnocooamu, 8 mom yucie, ¢ 08YMsl
onoKamMu U ¢ mpems OI0KAMU OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopul 8eposmHOCmell Ha 0CHO8e
UCNONIL30BAHUS U3YYEHHBIX MEMOO08 U 0DOCHOBLLBAMb peLeHUEe,

®  peuwamv HeCl0HCHbLE 3A0aAYU NO MAMEMAMUYECKOU CIMAMUCmuKe,

® o061a0emb  OCHOBHLIMU  MEMOOAMU  DEeUleHUsi  CIOHCeMmHbIX — 3a0ay:
apugmemuueckutl, anreeopauveckul, nepedooOp  BAPUAHMOS,  2eOMemMPUUECKUL,
epaguueckutl, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH IPYTUX MPEIMETOB:

® gblOeNAMb NPU peuleHUuU 3a0ad XapakmepucmuKku paccmampusaemol 6
3a0aye cumyayuu, OMaUYHble OM PeaibHbliX (me, om KOMOPbIX aOCmpazuposaniicy),
KOHCMPYUPOBAMb HOBble CUMYAYUL C YUemOoM IMUX XapaKkmepucmux, 6 4aCmHoCmu,
npu peuteHuu 3a0a4 Ha KOHYeHmpayuu, y4umoleams nI0OMHOCMb GeUecmed;

® pewams U KOHCMPYUPOBAmMsb 3a0auu HA OCHOBE PACCMOMPEHUST PealbHbIX
cumyayutl, 8 KOMopwvlx He Mpedyemcs MOUHbIU BbIYUCTUMEILHBIU Pe3YIbman,

® pewams 3a0a4u HA 0BUdNCEHUE NO peKe, PACCMAMPUBAs. PA3HbLE CUCTEMbL
omcuema.

Cratuctuka v TeOpHsi BEpOSITHOCTEN

o Onepuposamv noOHAMUAMU: CcmMoOAOUamMble U Kpy2o8ble OUACPAMMbL,
maobauybl OAHHLLX, CpeoHee apupmemuyeckoe, MeouaHa, Haubonvuiee U HauMeHbuiee
3HaueHus 6vblOOPKU, pazmax 6vlOOPKU, OUChepcus U CMAHOAPMHOEe OMKIOHEeHUe,
CYYAUHAS USMEHYUBOCTIL,

® uzgIeKamv UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MabauYyax, Ha OUaspammax,
epacghukax;

® cocmasiamvb MadIUYsl, CMPOUmMb OUASPaAMMvl U epaguku HA OCHOGe
OAHHbIX,

® onepupogamv  NOHAMUAMU:  (DAKMOPUAL YUCIA, NEepecmaHo8KU U
couemanus, mpeyeonrvHuk llackans,

®  NpUMeHSIMb NPABUILO NPOU3EEOEHUS NPU PelUeHUU KOMOUHAMOPHBIX 3a0al,

® onepupogamv NOHAMUAMU:  CAYYAUHBIL ONBIM, CAYYAUHBLIL  8blLOOD,
ucnolmauue,  dieMeHmapHoe  CaydauHoe — cobvimue  (UCxo0),  Klaccuueckoe
onpeoeieHue epoIMHOCMU  CYYAUHO020 COObIMUSA, Onepayuu Hao CIy4auHbIMU
coobimusamMu,



®  npedcmasiAmsb UHDOPMAYUI0 C NOMOWLIO KPYeos diliepa,

® pewams 3a0a4u HA BbIUUCIEHUE 8EPOIMHOCIIU C NOOCHEMOM KOJIUYeCmad
8aPUAHMOB C NOMOUBIO KOMOUHAMOPUKU.
B moBcenHeBHOM KU3HH U TIPU U3YYCHUH IPYTUX TMPEIMETOB:

® u3GIEKAMb, UHMEPNPemuposams U npeobpazosvieams UHGOpMaAYuUro,
npeocmasieHuyro 6 mabauyax, Ha ouazpammax, 2paQukax, ompaxicarouyyio
CBOUCMBA U XAPAKMEPUCMUKU PEeATbHbIX NPOYECCO8 U SA6NEHULL,

® onpedensams cmamucmuieckue XapaKkmepucmuky bl00PoK no maoauyam,
ouazpammam, epagurkam, GbINOJIHAMb CPAGHEHUE 8 3A8UCUMOCIU OM Yelu pPeueHUs
3a0ayu;

®  OyYeHUBAMb BEPOSIMHOCb PEAIbHbIX COOLIMULL U A6TEHULL.
['eomeTpuueckue Gpurypol

o  Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

® u36IEKAMb, UHMEPNPEMUpOsams U Npeodpas’oevleams uHGopmayuo o
2eoMempuiecKux Queypax, npeoCcmasieHHyI0 Ha Yepmextcax,

® npuMeHsImb 2eomempurecKkue Gakmol Oisl peuleHus 3a0ay, 8 Mom Yucie,
npeononazaruux HecKOJIbKO uWa208 peuleHus,

* opmynuposams 8 NPOCMENUUX CIYHAAX CBOUCMBA U NPUSHAKU Puyp;

®  00KA3bIBAMb 2COMEMPUUECKUE YIMBEPHCOCHUSL,

® grademb CMAHOAPMHOU Klaccugurayuel niockux gueyp (mpeyeoibHUKos
U 4emvlpexy201bHUKOS).
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

®  UCNONB308AMb CBOUCMBA 2eOMempudeckux @ueyp OJisl peulenus 3a0ay
NPAKMUYECKO20 XapaKkmepa U 3a0ad U3 CMENCHbIX OUCYUNTIUH.
OTHOMIEHUS

o Onepuposamv NOHAMUAMU:  pPABEHCMBO  (hueyp, pasHevle ¢hueypul,
PABEHCMBO  MPEY2ONbHUKOS, NAPALIeNbHOCHb  NPAMbBIX, NEePHEeHOUKYIAPHOCHb
NPAMBLX, Yeibl MeHCOY NPAMbIMU, NEPREHOUKVIAD, HAKIOHHASA, NPOeKyus, noooodue
Guzyp, nododbHvle huypol, NOOOOHBIE MPEY2OTILHUKU

® npumensms meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX
npu peulenuu 3a0ay;

®  Xapakmepuzoe8amv 63aUMHOE PACNOJIOHCEHUE NPIMOL U OKPYHCHOCTIU, 08)YX
OKDYIHCHOCMEL.
B noBcenHeBHOM KU3HU U TIPU U3YUYCHHUH JIPYTUX MPEIMETOB:

®  UCNONB308AMb OMHOWLEHUS! OJIsL peUeHUsl 3a0ay, B03HUKAIOWUX 8 PealbHOU
JHCUBHUL.
H3mepeHus ¥ BHIYMCIICHUS

o Onepuposamv npeocmasgieHusmMu o OJuUHe, NIOWAOU, O0Oveme Kak
genuuunamu. Ilpumensmos meopemy Illugpacopa, gopmynvr niowaou, odbvema npu
peulenuy MHO20UlA208bIX 3a0al, 8 KOMOPbIX He 6ce OaHHble NPeoCmasiietbl s6HO, a
MpeoyIom 8blYUCIeHUL, ONEePUPO8ams 0oJiee WUPOKUM KOIULeCmEoM Gopmy OluHbl,
niowaou,  o0bveMa,  BbIYUCTAMb  XAPAKMEPUCMUKY — KOMOUHayutl  Queyp
(OKpysHCcHOCMEU U MHO20Y201bHUKOB) BbIMUCTAMb PACCMOSHUSA Medcoy guaypamu,
NPUMEHAMb MPULOHOMempuyecKue Gopmyavl OJisl GbIUUCTIEHUN 8 00/lee CLONCHBIX



CYYasAX, — NpoBOOUMb  GLIYUCIEHUSI ~ HA ~ OCHOBE  PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCMU,

®  1P0OBOOUMb NPOCMbIE BbIYUCIEHUS HA 00EMHbIX Melax,

o copmyruposamv 3a0auu Ha BvIYUCIEHUe ONUH, Niowaoel U 00vemMos u
peuams ux.
B moBcenHeBHOM KU3HH U TIPU U3YYCHUH IPYTUX MPEIMETOB:

®  NPOBOOUMb GLIYUCTEHUS HA MECHHOCMU,

®  npuMeHAMb YOPMYIbl NPU BLIYUCTEHUSX 8 CMENHCHLIX YUeOHbIX NpeoMemax,
8 OKpYdIcarowell 0elcmeumelbHOCH.
['eomeTpuyeckue nocTpoeHus

o U306pacxcams ceomempuieckue ueypvl N0 MeKCmoOBOMY U CUMBOJILHOMY
onucanuio;

® CBOOOOHO ONEPUPOBAMb YEPINEHNCHBIMU UHCIPYMEHMAMU 8 HECHONCHLIX
CIY4asx,

®  GHLINONHAMbL NOCMPOEHUS.  MPEY2ONbHUKO8, NPUMEHAMb  OMOeNbHble
Memoobl  NOCMPOEHUNl YUPKYIeM U JUHEeUKOU U Nposooums npocmeuuue
UCCNIe008aHUSL YUCTA peuleHUl;

® u300padicamv Mmunogvie NIOCKUe Gueypsvl U 0OveMHble meia ¢ NOMOUBIO
NPOCMeEUUUx KOMNbIOMEPHBIX UHCIPYMEHMOB.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH IPYTUX MPEIMETOB:

®  GHLINOIHAMb Npocmelue NOCMPOEHUs HA MeCMHOCMU, HeoOXooumbvle 8
PEeaNbHOU HCUHU,

®  OYeHUBamb pazmepuvl PeaibHblX 00bEKMO8 OKPYHCAIOULe20 MUPA.
[IpeobpazoBanms

o  Onepuposamsv noHAMuUEM OBUNCEHUS U NPEOOPA308aAHU NOOOOUS, 61A0EMb
npuemamu NoCmpoeHusi uayp ¢ UCNONb308AHUEM OBUIICEHUN U NpeoOpPaA308aHULl
nooobus, NpuUMeHAmMb NOJYYEHHbIe 3HAHUSL U ONbIM NOCMPOEHUU 6 CMENCHbIX
npeomMemax u 8 peanbHulX CUMYAYUSIX OKPYHCAIOUWEe20 MUpa,

o cmpoumsv Gueypy, noO0OHYIO OAHHOU, NOJABL30BAMBCS CEOUCNEAMU
no0oodus 015 060CHOBAHUS CBOUCME huzyp;

® NpUMEHAmMb  CE0UCMEA  OBUdCEHUll Ol  NPOBeOeHUs  NPOCMeEUUUxX
000CHOBaHULL c8olicm8 hueyp.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

®  NPUMEHAMb CEOUCMBA OBUINCEHUL U NPUMEHSAMb NOO0OUe 05 NOCMPOEHULL
U 8bIYUCTEHULL.
BekTopbl 1 KOOpAMHATHI HA TIIOCKOCTH

o Onepuposamv NOHAMUAMU  6EKMOp, CYMMA, PA3HOCMb  8EKMOPOS,
npouzgedeHue BeKmMopa HaA HUCLO, Y20l MexdcOy BeKmOpaMu, CKAJSPHOE
npousgedeHue 8eKmopos, KOOPOUHAMbI HA NIOCKOCIU, KOOPOUHAMbI BeKMOPA,

®  GLINONHAML  OeUCmBUsi HAO GeKmopamu  (ClOJiceHue,  BblyumaHue,
VMHOJMCEHUEe HA YUCTO), BbIYUCIAMb CKAJAPHOE Npouzsedenue, onpeoeiims 8
NPOCMEUWUX CYUAAX Y20l MeHCOY 8eKMOPAMU, GbINOIHAMb PA3NI0NCEHUe BeKMopda
Ha cocmasgnawue, NPUMEHAMb HONYYeHHble 3HAHUSA 6 (u3uKe, HONb308aMbCs



GopMmynol  BbIUUCTEHUS — PACCMOSAHUSL  MedcOy  MOUKAMU N0 U3BECHHBIM
KOOpOUHAMAam, UCHOIb308aMb YPABHEHUsL ucyp OJis1 peluenuss 3a0ay;

® NpUMEHAMb GEeKMOpbl U KOOPOUHAMbL OJisl PeuleHus 2eoMempuieckKux
3a0a4 Ha 8bIYUUCTEHUE ONIUH, V2l08.

B moBcegHEBHO )XKM3HU U TIPU U3yUYEHUU IPYTUX MPESIMETOB:

®  UCNONBL308AMb NOHAMUS BEKMOPO8 U KOOPOUHAM OJisl peuleHus 3a0ay no
Qusuxe, ceocpaghuu u Opyeum yueoHvim npeomeman.

Uctopust matematuku

o Xapaxmepuzoeamv 6KIAO BbIOAIOWUXCSA MAMEMAMUKO8 6 pa3sumiule
MAmemMamuxy U UHbLX HAYYHbIX obaacmetl,

®  NOHUMAMb POIL Mamemamuxu 6 pazsumuu Poccuu.

MeTtonbl MaTEMAaTUKHU

o Ucnonv3zysa usyuennvie Memoobl, NPOBOOUMb O0KA3AMENbCMBO, GbINOIHAMD
onposepaicenue;

® gblOUpamMb U3VYEHHbIE MemoOobl U UX KOMOUHayuu Ojsl  peuleHus
MamemMamuyeckux 3a0au,

®  UCNONB308AMb MAMEMAMUYeCKUe 3HAHUsL il ONUCAHUSL 3aKOHOMEPHOCIell
8 OKpYHrcaloweli 0eticmeumenbHOCMU U NPOU3BEOeHUSAX UCK)YCCMEA,

® NpuMeHAmMb Npocmelue NpocSpamMMHble Cpeocmea U  INeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbL NPU PeueHUU MamemMamuieckux 3a0adu.

BbINTyCKHHUK TOJTyYUT BO3MOKHOCTh HAYUUTHCS B 7-9 Kiaccax Jyisl yCIEeUTHOTO
MIPOJIOJDKEHUS 00pa30BaHus Ha YIITYOJICHHOM YPOBHE
DneMEeHThI TEOPUU MHOKECTB U MAaTEMAaTUYECKON JIOTUKH

e (CBOOOIHO oOmNEpUPOBATH MOHATUSIMH: MHOXKECTBO, XapaKTEPUCTUKH
MHOKECTBA, 3JIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE M OECKOHEYHOE MHOKECTBO,
MMOJIMHO)KECTBO, TPHHAJICKHOCTh, BKJIIOYCHUE, PABCHCTBO MHOMKECTB, CITOCOOBI
3aJIaHUe MHOKECTBA,;

® 3a7aBaTh MHOXECTBA Pa3HBIMH CIIOCOOAMU;

® TIPOBEPSATH BHINIOJHEHUE XapPAKTEPUCTHUECKOTO CBOMCTBA MHOXKECTBA;

e CBOOOJHO OINEPUPOBATH TOHATHUSMU: BBICKa3bIBAaHWE, WCTUHHOCTh U
JIO)KHOCTh BBICKQ3bIBAHUS, CJIOKHBIE M TIPOCTHIC BBICKA3bIBAHUS, OTpPHIIAHHE
BBICKA3bIBAaHUH; HICTHHHOCTD M JIOKHOCThH YTBEP)KJICHHSI U €T0 OTPUIIAHHMSI, OTICpaITAN
HaJ| BEICKA3bIBAHMSIMU: M, WJTH, HE; YCIOBHBIC BBICKA3bIBAHUS (MMILITUKALIAH);

® CTPOUTh BBICKa3bIBaHWS C  HCIOJL30BAHMEM  3aKOHOB  ajreOphl
BBICKA3bIBAHU M.

B noBcenHeBHOM KU3HH U TIPU U3YYECHHUH JIPYTUX MPEIMETOB:

® CTPOUTH PACCYXCHHUS HA OCHOBE UCIIOIH30BaHUS MMPABUII JIOTHKU;

® JCIOJIb30BaTh MHOXECTBA, OIMEpAIlMd C MHOXECTBaMHU, MX Tpaduueckoe
MIPEICTABIICHHUE JIJIS1 OTTMCAHUS PEATBHBIX TPOIECCOB U SBIICHUM, TIPH PEIICHNUN 3a/1a4
JIPYTUX YIeOHBIX MPEIMETOB.

Hucia

e (CBOOOMHO OIEPUPOBATH MOHATHAMHU: HATYPAIBHOE YHCIIO, MHOXKECTBO
HATypaJbHBIX YHUCE], 1[€JI0€ YHUCII0, MHOKECTBO IIEJIBIX Yncell, OOBIKHOBEHHAS APOOb,
JecsaTUYHas JpoOb, CMEIIAHHOE YKCIO, pPAlMOHAIBHOE YHCIO0, MHOXECTBO



PaIMOHABHBIX YUCEN, UPPAMOHATHHOE YHCIIO, KOPEHb CTENIEHH N, JEeHCTBUTEIHLHOE
YHCJIO, MHOXKECTBO JICHCTBHUTEIBHBIX 4YHCEJ, TeOMETpHUYecKas WHTEPIpeTaIs
HATypaJIbHBIX, IEJIBIX, PAllHOHAIBHBIX, JICHCTBUTEIIBHBIX YHCEI;

® TIOHMMAaTh M OOBACHATH PA3HUIY MEXKTY MO3UIIMOHHON M HETIO3UITHOHHON
CHUCTEMaMU 3aIiCU YUCEI;

® TIEPEBOJUTH YKCIIA U3 OJHOM CHCTEMBI 3alUCH (CUCTEMBI CUHCIICHHS) B
APYTYIO;

® JJOKa3bIBaTh U UCMOJIb30BATh MPU3HAKHU ACIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10,
11 cyMMBI B IPOM3BEICHUS YUCEI ITPU BHITIOJHEHUY BEIYMCIICHUHA U PEIIICHUH 3a/1a4;

® BBINOJHATH OKPYIJICHUE PAIMOHAIBHBIX W HPPANMOHAIBHBIX YHCET C
3aJJaHHOM TOYHOCTBIO;

® CpaBHUBATH JACHCTBUTEIHHBIC YUCIIA PA3SHBIMU CITOCOOAMHU;

® VYIOPSAOYMBATH YKCIIA, 3aIMCAHHBIC B BUJE OOBIKHOBEHHON M JECATUIHOM
IpoOu, YHCIIa, 3alMCaHHbIE C HCIOJIb30BaHHUEM apU(PMETHUYECKOTO KBaJPAaTHOTO
KOpHSI, KOpHEH cTeneHu OoJbIIe 2;

e Haxoauth HOJ[ m HOK umcen pasHpiMu crocobamMu M HCIOJIB30BaTh UX
P PEIICHUH 3a]1a4;

® BBITNOJHATH BBIYHCICHHUS W TPEOOpPa30BaHUS BBIPAKCHHM, COACpPIKAITIX
JEHCTBUTEIBHBIC YHCIIA, B TOM YHCJIC KOPHU HATypaJbHBIX CTEIICHEH.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH IPYTUX MPEIMETOB:

®  BBINIOJHATH U OOBSCHATH PE3YIbTaThl CPABHEHUSI PE3YJIbTATOB BHIYMCICHUN
IpU pelIeHUd MPAKTHYECKUX 3aJlady, B TOM YHCJE NPUOIMKCHHBIX BBIYHCICHHH,
HCIIOJIB3YS pa3HbIe CIIOCOOBI CPaBHECHMI;

® 3amnuChIBaTh, CPAaBHUBATh, OKPYIVIATH YHCJIOBBIC JaHHBIC pPEATbHBIX
BEJIMYMH C MCTOJIb30BAHNEM PA3HBIX CUCTEM U3MEPEHUS;

® COCTaBJIATH U OIICHWBAThH PAa3HBIMH CITOCOOAMH YHMCIIOBBIC BBIPAKEHUS TIPH
pelIeHNH MPAaKTUYSCKHUX 3a7a4 M 3a7a4 U3 JIPYTrux y4eOHBIX IIPEIMETOB.
ToxxnecTBeHHBIE TTPEOOpPa30BAHUS

e (CB0OOIHO OIEpUPOBATH IOHATHAMU CTEIIEHH C IEIbIM U JAPOOHBIM
ToKa3aTeseM;

® BBITNOJHATH JIOKA3aTEIHCTBO CBOWMCTB CTEIIEHU C TICIBIMH M APOOHBIMH
ITOKA3aTeIIsIMH,

® OINEpUPOBaATh MOHATHSIMH «OJHOWICH», «MHOTOWICH», «MHOTOYICH C
OJTHOM TIEPEMEHHOM», «KMHOTOWICH ¢ HECKOJIBKUMH MePEMEHHBIMIY, KOI(PHUITUCHTHI
MHOTOYJICHa, «CTaHJapTHas 3aluCch MHOTOYJIEHa», CTENeHb OJHOWICHA U
MHOTOYJICHA,

e CBOOOAHO BHAACTh MpPUEMaMU TNPEOOpPa3OBaHUS IEIBIX U JIPOOHO-
paIMOHAIBHBIX BBIPAKEHU;

® BBIMOJHATH PA3JIOKCHHE MHOTOWICHOB HA MHOXHUTCIH  Pa3HBIMU
croco6amu, ¢ UCIOJIb30BaHUEM KOMOHMHAITUI Pa3IMYHbIX IPUEMOB,;

® HCIOJIb30BaTh Teopemy Buera u Teopemy, oOpaTHyro Teopeme Buera, mis
ITOMCKa KOPHEH KBaJpaTHOTO TPEXWICHA U JIJIS PEIICHHS 3a7a4, B TOM YHCIIE 33]1a4 C
rapaMeTpaMH Ha OCHOBE KBaJPAaTHOTO TPEXUJICHA;

®  BBINOJIHATH JIeJICHHE MHOTOWICHA Ha MHOTOYJICH C OCTaTKOM;



® JJOKa3bpIBaTh CBOWCTBA KBAJAPATHBIX KOPHEU U KOPHEU CTENEHU NN,

® BBIOJHATH MpeoOpa3oBaHMsl BBIPAKEHUM, cOAepXKallUX KBaJpaTHbIE
KOPHH, KOPHH CTENEHU N,

e CBOOOJHO OMNEPUPOBATH TMOHATHSIMH «TOXKIECTBO», «TOXAECTBO Ha
MHOECTBE», «TOKJIECTBEHHOE TPE0Opa30BaHUEy;

® BBIOJHATH pa3IUYHbIE MPEOOPa30BaHUA BBIPAKCHHUM, COACpKAIIUX

Moz[ynn.(’!‘ﬁ)‘ = x*

B noBceHEeBHOM )XKU3HU U NIPU U3YUEHUH JIPYTUX IPEIMETOB:

® BBIOJIHATH MPEOOPA30BaHUA U JEHUCTBUS C OYKBEHHBIMU BBIPAXKCHUSIMH,
YHCIIOBBIE KOA((UIIMEHTHI KOTOPBIX 3aMUCaHbl B CTAHIAPTHOM BUJIE;

® BBINOJIHATH MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAXKCHHUN MpU PEIICHUU
3a/1a4 JPYruX y4eOHbBIX MIPEIMETOB;

® BBINOJHATH TMPOBEPKY MPABAOMOAO0US (PUIUUECKUX ¢ XHUMHUYECKUX
(GbopMyJ1 Ha OCHOBE CpPAaBHEHUS PA3MEPHOCTEN U BaJICHTHOCTEH.
VYpaBHEHUSI 1 HEPABEHCTBA

e (CBoOOAHO  oOmepupoBaTh  MOHATHSAMH:  ypaBHEHUE, HEPABEHCTBO,
paBHOCUJIbHBIC YPaBHEHHMS M HEPABEHCTBA, YpaBHEHHUE, SBIIONICECS CIEIACTBHEM
APYTroro ypaBHEHUsS, ypaBHEHHWS, PaBHOCHUIBHBIE Ha MHOYKECTBE, PAaBHOCHIIHHBIC
npeoOpa3oBaHUs YpaBHEHU;

® pemiath pa3HbIe BUIBl YPABHCHHI M HEPABEHCTB U UX CHUCTEM, B TOM UYHCJIIC
HEKOTOpbIe ypaBHEHUs 3 U 4 creneHei, IpoOHO-pallMoOHaNIbHbBIE U UPPALIMOHAIIBHEIE,

e 3HaTh TeopeMy Buera /111 ypaBHEHHI CTENEHU BBILLIE BTOPO;

® [IOHUMaThb CMBICI TEOPEM O PABHOCWIBHBIX U HEPaBHOCUJIIbHBIX
peoOpa3OBaHUAX YPAaBHEHUN U yMETh WX JIOKA3bIBATh;

® BIAJCTh pPa3HBIMH METOJAMU pPEIICHHUS YpaBHEHHH, HEPABEHCTB U HX
CUCTEM, YMETh BHIOMPATh METO/I PEIICHUSI © 0OOCHOBBIBATH CBOM BHIOOD;

® CIOJIB30BaTh METOJ MHTEPBAJIOB JJIsl PELUICHUS] HEPABEHCTB, B TOM YHCIIE
APOOHO-pallMOHANIBHBIX M BKJIIOYAIOIINUX B ce0sl MppallMOHAIbHbIE BBIPAXKECHMUS;

e pemiarh ajareOpavyecKkue ypaBHEHUS M HEPABEHCTBA M HMX CHCTEMBI C
napameTpamu ajlredpanyeckum U rpapuyecKuM METOaMu;

® BIAJETh PA3HBIMH METOJAMHU JOKA3aTEIbCTBA HEPABCHCTB;

® pemiaTh ypaBHEHHUS B LEIbIX YUCIAX;

e 1300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/laBaeMble YpaBHEHUSIMH,
HEPAaBEHCTBAMH U UX CUCTEMaMH.
B moBceaHEeBHOM XU3HU U NIPU U3YYEHUH IPYTHX MPEIMETOB:

® COCTaBJISITH U pPEIIaTh ypaBHEHUs, HEPABEHCTBA, UX CHCTEMBI MPU PEIICHUH
3aJa4 JpYrux yuyeOHbIX MPEAMETOB;

® BBIIOJHATH OLEHKY NPaBAONOA00Us pe3ylbTaToB, MOJyYaeMbIX IpHU
pEIICHNN Pa3IMYHbIX YpaBHEHUI, HEPABEHCTB M MX CHCTEM IMpPU pPEUICHUH 3aj]ad
APYTUX Y4EOHBIX MPEIMETOB;

® COCTaBJSITh M pEIIaTh ypaBHEHUS M HEPABEHCTBA C IMapamMeTpaMu MpH
pEIIeHnH 337249 APYTUX YI4EOHBIX MPEIMETOB;



® COCTaBJIAITh YPAaBHEHUE, HEPABEHCTBO WJIM HX CHCTEMY, OIMCHIBAOIINE
pEa’bHYI0 CUTYyalWI0 WM NPUKIAAHYH 3a7a4y, UHTEPIPETUPOBATH IOJYYEHHBIE
pE3yIbTaTHI.

OyHKIMU

e (CBOOOIHO oOmepUpPOBaTh MOHATUSIMHU: 3aBUCUMOCTh, (YHKIIMOHAJIbHAS
3aBHCHMOCTbH, 3aBUCHMasl U HE3aBHCHUMas MEPEeMEHHbIe, (DYHKIMsS, CIOCOObI 3a1aHus
GyHKIIUM, apryMeHT M 3HaueHue (QYHKIUH, OOJIACTh OINpPEAETCHUS U MHOXECTBO
3HaueHus  (PyHKUMH, HyId  QYHKIUH, TPOMEKYTKM  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh byHKIHIH, HanOoIbIICe 17} HauMEHbIIIEe 3HAYEHUA,
YETHOCTH/HEUETHOCTh (DYHKIIUM, TEPUOJAMYHOCTh (YHKIUU, Tpaduk GyHKIUH,
BEepTUKaJIbHAs, TOPU30HTAJIbHAS, HAKJIOHHAS aCUMITOTHI; IpauK 3aBUCUMOCTH, HE
SIBJISTFOIICHCS (DYHKITHCH,

e crpouTh Tpaduku (QYHKIUNA: JTUHEHHOM, KBaJpaTUYHOH, JPOOHO-
JIMHEWHOM, CTETICHHOM NPH Pa3HBIX 3HAYCHUSX MMOKA3aTENIs CTCIICHH, y—|x|;

® HCIONB30BAaTh MpeoOpa3oBanus Tpaduka QYHKIUM y— f(x) A
NOCTPOEHHUS Ipah)UKOB PYHKLIUHN y — af (kx+b)+c;

® aHaJIU3UPOBATh CBOMCTBA (YHKUMH M BUJA rpapuka B 3aBUCUMOCTU OT
[1apaMeTpoB;

e CBOOOJHO ONEPUPOBATH MOHATHIMU: MOCIEAOBATEIbHOCTh, OTPAHUYEHHAS
MOCJIEIOBATEIbHOCTb, MOHOTOHHO BO3pacTaroas (yObIBaromas)
MOCJIEIOBATEIBHOCTD, MPEEN MOCIEAOBATEIBHOCTH, apu(pMeTUYECKass Mporpeccus,
r€OMETPUYECKas MPOrPECCHs, XAPAKTEPUCTUYECKOE CBOWCTBO apu(PMeTHUECKOM
(reoMeTpuYEeCcKOil) MPOrpeccuu;

® CIOJIB30BaTh METOJI MAaTeMAaTUYECKOW MHAYKLIMU A BeIBOJa (Gopmyd,
J0Ka3aTeJIbCTBA PABEHCTB M HEPABEHCTB, PELICHUS 3a]a4 HA JIEJTMMOCTb;

® JCCJIEIOBATh NTOCIIEI0OBATEIBbHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemarh KOMOMHUPOBaHHBIE  3aJayd  Ha  apuU(YMETHUECKYID U
r€OMETPUYECKYIO TPOTrPECCUHU.

B noBceHEBHOM XKU3HM U IIPU U3YYEHHUH IPYTUX NPEIMETOB:

® KOHCTPYHPOBAaTh U HMCCIEAOBATHh (DYHKIUHU, COOTBETCTBYIOLIUE pPEabHBIM
mpoleccaM M SIBJIEHUSM, HHTEPIPETUPOBATH IOJYyYEHHBIE PE3YJbTAThl B
COOTBETCTBHUH CO CHELM(PUKON HCCIEyeMOro MpoLecca Uilu SIBJICHMUS,

® JCHOJIb30BaTh TpadUKU 3aBUCUMOCTEH I HMCCIEAOBAHMS pPEAIbHBIX
MPOLIECCOB U SIBJICHUI;

® KOHCTPYMPOBaTh M HCCIEAOBaTh (PYHKUMU NPH PEHICHUH 3aAad APYrux
y4eOHBIX MPEIMETOB, HHTEPIPETUPOBATH MOJTYYEHHbIE PE3YJIbTaThl B COOTBETCTBUU
co crien(puKoN yueOHOTO TpeIMeTa.

Craructuka 1 TEOpHUsl BEPOSITHOCTEN

e (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOYATHIE U KPYTOBBIE AUATPAMMBI,
TaONUIIBl TaHHBIX, CpeliHee apumeTrnieckoe, MearaHa, HauboJbIIee U HAaUMEHbIIEee
3HaUYE€HUS BBIOOPKH, pa3Max BBIOOPKH, AMCIEPCHUs U CTAaHAAPTHOE OTKIOHEHHE,
Clly4alHass U3MEHUYMBOCTb;



e BbIOMpaTh HauOosiee YAOOHBIA cmoco0 NpeacTaBieHUs HHPOPMAIUH,
aJIeKBaTHBIN €€ CBOWCTBAM U 1I€JIIM aHAJIN3a;

®  BBIYHMCIIATH YHCIOBBIE XaPAKTEPUCTUKH BBIOOPKH;

e CBOOOJHO OMEpUPOBATH MOHATUAMHU: (HAKTOpPHUAT YHUCHA, TEPECTAHOBKH,
COUYETaHUA U pa3MelleHus, TpeyroibHuK Ilackans;

e CcBOOOJHO ONEPUPOBATH MOHATHIMHU: CIIy4YalHBIM OMBIT, CITy4allHbIN BHIOOD,
UCHBITAHUE, JJEMEHTApHOE  ciy4ailHoe coOblTMEe  (MCXOA),  KIACCHYECKOe
OIpE/ICNICHUE BEPOSTHOCTU CIIy4allHOrO COOBITHS, ONEpaluy Haja CIy4YyallHbIMU
COOBITUAMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

e CcBOOOJHO ONEPUPOBATH MOHATUIMMU: CIIy4alHBIN OMBIT, CIIy4allHbIN BBIOOD,
UCIIBITAaHUE, DJIEMEHTApHOE  CiIy4yailHoe CcoObITHE  (MCXOJ), KJIACCHYECKOE
OTpPENICJICHUE BEPOSITHOCTU CIIy4allHOTO COOBITHS, OINEpalud HaJ CIy4YallHbIMHU
COOBITUAMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

® 3HATh NPUMEPHI CIYYaWHBIX BEJIMYMH, U BBIUUCIATH MX CTATUCTUYECKHE
XapaKTEpPUCTUKH;

® HCINOJIb30BaTh (OPMYJIbI KOMOMHATOPUKHU MPU PEIIEHUH KOMOMHATOPHBIX
3azay;

e pemaTh 3aJa4yd Ha BBIYMCICHHE BEPOSITHOCTU B TOM 4YHUCIE C
HCIIOJIb30BaHUEM (POPMYII.

B noBceiHEBHOM XU3HH U NIPU U3YUYEHHUH JIPYTUX NPEIMETOB:

® IMIPEACTaBIATh HMHPOPMALMIO O pealbHbIX IpoIeccax U SIBICHUAX
CHOCO00M, aJIEKBaTHBIM €€ CBOMCTBAM M LIETH HCCIIEA0BAHNUS;

® AHAJIU3UPOBATH U CPABHMBATh CTATUCTHUECKHUE XapaKTEPUCTUKU BBIOOPOK,
MOJIyYEHHBIX B MPOLIECCE PEIICHHS NPUKIAJHON 3aJauyd, W3YUYEHHUS PEalbHOIro
ABJICHMSI, pEIICHUS 33J]a4M U3 APYTUX y4eOHBIX MIPEAMETOB;

® OILICHUBAaTh BEPOATHOCTh PEATbHBIX COOBITUI M SIBJICHUWA B PAa3IMYHBIX
CUTYaLUSX.

TexcToBbIe 3a1a4n

e PemaTe NPOCTBIE W CJOXHBIE 33Jayd, a TAKXKE 3aJa4d IOBBILIEHHOU
TPYJIHOCTH U BBIIEIATh UX MATEMATUYECKYIO OCHOBY;

® pacro3HaBaTh Pa3HbIC BUABI U TUIIBI 33/1a4;

® JCHOJIb30BaTh pa3Hble KpPAaTKHE 3aMHMCH KaK MOJENIHU TEKCTOB CIIOKHBIX
3a/la4 M 3aa4 IOBBIIMICHHON CIIO)KHOCTU I TOCTPOCHMSI MOMCKOBOM CXEMBbI U
pelIeHus 3a/1a4, BbIOUpaTh ONTUMAIBHYIO ISl pacCMAaTPUBAEMON B 3aJjau€ CUTYyalllH
MOJEJIb TEKCTA 3a1a4H;

® pa3nIMyYaTh MOJENb TEKCTAa U MOJEINb PEUICHUS 3a/laud, KOHCTPYHPOBaTh K
OJIHOM MOJIENIM PEILICHUS CIOKHBIX 3a7a4 pPa3Hble MOJIENIU TEKCTA 33/1a4u;

® 3HATh U MPUMEHATH TPU CIIOcOOa MOUCKA penieHus 3a1a4 (0T TpeOoBaHUs K
YCJIOBHIO M OT YCJIOBUS K TpeOOBaHUIO0, KOMOMHUPOBAHHBIN );

® MOJEIUPOBATh PACCYXKACHUS IPU IMOUCKE PELIEHUS 3aJad C MOMOUIBIO
rpad-cxemsl;

®  BBIIEIATH TANbl PEUICHUS 3a1a4H U COAEPKaHNE KaKIOTO ATara;



® yMeTh BbIOMpaTh ONTHMAJbHBIA METOJ pEIIeHHS 33Jaud U OCO3HABATh
BBIOOpP METO/a, paccCMaTpUBaTh Pa3IMYHbIE METOJbl, HAXOAUTHh PAa3HbIE PEIICHUS
3aJlayu, €CJIM BO3MOKHO;

® aHANM3UPOBATh 3aTPYIHEHUS MPU PEIICHUU 3a]1ay;

® BBINOJHATH pPa3jdMYHbIE NPEOOpa30oBaHUS  MPEIJOKEHHOM  3a]aud,
KOHCTPYHPOBATh HOBBIE 331a41 U3 IaHHOM, B TOM YHUCJIE OOpaTHBIE;

® UHTEPIPETUPOBATh BHIYUCIUTENIbHBIC PE3YyJbTAThl B 3ajJa4e, UCCIEI0BAThH
MOJIYYEHHOE PEIICHHE 3a/1a4H;

® U3MEHSATH yCJIOBHE 3aJiay (KOJIMYECTBEHHBIC WJIM KauE€CTBEHHbBIC JIaHHBIE),
HCCIIEIOBaTh U3MEHEHHOE MpeoOpa3oBaHHOE;

® AHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYallUH B3aUMHOI'O PACIOJIOKEHHS JBYX
OOBEKTOB M M3MEHEHUE HUX XaPAKTEPUCTHK IPU COBMECTHOM JBMXKEHHH (CKOPOCTb,
BpEMsI, PACCTOSIHUE) TIPU PEILICHUH 3a/1a4 HA JABUKEHHUE ABYX O0OBEKTOB KaK B OJHOM,
TaKk U B NPOTHUBOIOJIOKHBIX HAIPABJICHUIX, KOHCTPYUPOBATh HOBBIE CUTyallUd HA
OCHOBE U3MEHEHUs YCIIOBHUM 3a7a4 IIPH JIBHXKEHUM 110 PEKE;

® JCCJIEIOBAaTh BCEBO3MOJKHBIE CUTYallUN IIPH PEIICHUM 3a/1a4 Ha JBH)KCHHE
10 peKe, pacCMaTpUBaATh Pa3HbIE CUCTEMbBI OTCUETA;

e pemath pa3HOOOpa3HbIE 3aJ]aUH «HA YaCTH»;

e pemarh W OOOCHOBBIBATH  CBOE€  pelieHue  3adad  (BBIACHATH
MaTEeMaTHYECKyI0 OCHOBY) Ha HaXOXJIEHHWE YacTH YHCJIa M YHcila [0 €ro 4acTu Ha
OCHOBE KOHKPETHOT'O CMbICJIa Ipo0H;

® OOBSCHATh WIACHTUYHOCTb 3aJa4 pa3HbIX THUIOB, CBS3BIBAIOLIUX TPU
BENIMYUHBI (HAa padOTy, HA MOKYNKH, Ha JBWKEHHE), BBIACIATh 3TU BEIUYUHBI U
OTHOLIEHUS MEXIY HHUMH, NMPUMEHATh MX IMPU PEIICHUH 337a4, KOHCTPYHPOBATH
cOOCTBEHHBIE 33/1a4 YKA3aHHBIX THUIIOB;

® BJIAJETh OCHOBHBIMU METOJAaMH pEUIEHUS 3aJad HAa CMECH, CIUIaBbl,
KOHLIEHTPALUH, UCIIOJIB30BAaTh UX B HOBBIX CUTYyalUsX [0 OTHOILIEHUIO K U3yYECHHBIM
B IMpoliecce 00ydIeHUs;

e pemarh 3aJa4yd HAa NPOLEHThI, B TOM YHCIJE, CIIOXKHBIE MPOLEHTHI C
000CHOBaHHUEM, HCIIONb3Ys pa3Hble CIIOCOOBL;

® pelaTth JIOTUYECKHUE 3aJladyd Pa3HbIMU CIIOCOOAMH, B TOM YHUCIE, C JBYMs
0JIOKaMH U € TpeMs OJIOKaMH JTAHHBIX C MTOMOILBIO TaOIuUI;

e pemarh 337a4d N0 KOMOMHATOPUKE U TEOPUU BEPOSTHOCTEH HAa OCHOBE
MCIIOJIb30BaHUs U3YUYEHHBIX METOJIOB U 0OOCHOBBIBATDH PEILIECHUE;

® pelaTh HECIOKHBIE 3a7]a4M 10 MATEMAaTUYECKON CTAaTUCTHUKE;

® OBJIAJIETh OCHOBHBIMU  METOJAMHM  PEIICHHUS  CIOKETHBIX  3a7ad:
apupmeTnyeckuid, anreOpandeckuii, nepedop BapUAHTOB, T'€OMETPUUYECKUN,
rpauueckuil, NPUMEHSTh UX B HOBBIX 10 CPABHEHUIO C U3YUYEHHBIMHU CUTYaIUsX.

B noBcenHeBHOM ®KU3HU U NIPU U3YUYEHUH JIPYTUX NPEIMETOB:

® KOHCTPYMPOBAaTh HOBBIE JJIA IaHHOM 3a/1a4y 3aJa4HbIE CUTYyaIlUU C YYETOM
peanbHBIX XapaKTEPUCTUK, B YAaCTHOCTH, IPHU PELICHUM 3a7ad Ha KOHLEHTpPALHH,
YUHUTBIBATh IUIOTHOCTH BELIECTBA; pelIaTh W KOHCTPYUPOBATH 3aJayd HA OCHOBE
pacCMOTPEHHsI PEaJbHBIX CUTyallMi{, B KOTOPbIX He TpeOyeTcss TOYHBIN
BBIYMCIIUTENbHBIN pe3yJbTaT;



e pemaTrh 337a4d Ha JBIDKCHHUE TI0 PEKE, pacCMaTpHBasi Pa3HbIC CHCTEMBI
OTCUETa;

® KOHCTPYUpOBaTh 3a/JlauHble CUTYyalluu, MPUOJMKEHHbIE K pealbHOU
JNEUCTBUTEIBHOCTH.

['eomeTrpuueckue Gpurypol

e (CBOOOMHO oOIEpUPOBATh TEOMETPUUYCCKUMHU TIOHITHSAMHU TIPU PEIICHHUH
3a/lay ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKACHUI;

®  CaMOCTOATENHHO (POPMYIUPOBATH OINpPEACICHUS T'€OMETPUUYECKUX (PUTyD,
BBIJIBUTATh THUIIOTE3bl O HOBBIX CBOMCTBAaxX M IMpHU3HAKAX T'€OMETPUYECKUX (QUTYD U
000CHOBBIBaTh WJIM OMPOBEPraTh UX, 0000IATh WM KOHKPETU3UPOBATh PE3YIbTaThl
Ha HOBBIE KJIACCHI (PUTYp, TTPOBOJIUTH B HECIOKHBIX CIIyJasiX KiaccupuKanuio Gpuryp
0 Pa3JINYHBIM OCHOBAHUSIM;

® JCCIIENOBAaTh YEPTEkKH, BKIIOYAs KOMOWHAIMM GUTYp, U3BICKATh,
WHTEPIPETUPOBATh M TPEeoOpa3oBBIBaTH HH(OpPMAIIO, TPEACTABICHHYIO Ha
YepTeKax;

® pelaTth 337a4d TEOMETPUUYECKOTO COJEP>KaHUs, B TOM YUCIIE B CUTYyaIlUsX,
KOI'JIa aJITOPUTM PEIICHUS] HE CIEAYET SBHO M3 YCIOBHUSI, BBHINOJIHATH HEOOXOAUMbBIC
JUISL pPEIICHHs 3a/1aud JIOMOJIHUTENbHBIE TMOCTPOCHHUSI, UCCIEN0BATh BO3MOXHOCTD
MPUMEHEHUS TeopeM U (HOpMYJT I PEIICHUS 3a/1aY,

e (GOpMyIMPOBATH U JOKA3BIBATh TEOMETPUUECKHIE YTBEPIKICHHUS.

B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

® COCTaBJIATh C HCIOJIH30BAHUEM CBOWCTB TIeOMETPpHUYECKHX (uryp
MaTeMaTUYeCKre MOJCINN JJI PEIICHUs 3a/1ad MPaKTHUYEeCKOro XapakTepa U 3ajad u3
CMEXHBIX JUCUHUILUINH, HCCIEAOBATh MOJYYCHHBIE MOJIETM W HMHTEPIPETUPOBATH
pe3ynbTar.

OTHoOMIEHUs

e BraaeTh MOHATHEM OTHOIICHUS KaK METANPEAMETHBIM;

e CBOOOTHO ONEPHPOBATH MOHATUSMHU: PABEHCTBO (UTYpP, paBHBIC (UTYPHI,
PaBEHCTBO TPEYrOJILHUKOB, MAPAUICIbHOCTh TPSIMBIX, TMEPIECHIUKYISIPHOCTD
MPSMBIX, YTl MEXAY MPSIMBIMU, MEPIECHANKYIISIP, HAKIOHHASA, MPOCKIIU, Mog001e
¢buryp, nonobHsIe HUTYpHI, TOJOOHBIE TPEYTOJIBLHUKH;

® JCIOJIb30BaTh CBOMCTBA MOIO0MS ¥ paBEHCTBA (PUTYp MPU PEIICHUH 3a7ad.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

® HCIOJB30BaTh  OTHONIEGHWUS  JJIS  TIOCTPOCHHS W MCCIICIOBAHUS
MaTeMaTUYECKUX MOJiesiel 00ObEKTOB pPEaTbHOM KU3HU.

N3mepenus 1 BBIYUCICHUS

e (CB00OOIHO OmEepUPOBaATh MOHATHAMHU JIJIMHA, ILIOIIA]b, 00bEM, BEIMIMHA
yrila KaK BeJIMYWHAMU, MCTIOJIB30BaTh PABHOBEIUKOCTh M PABHOCOCTABICHHOCTD TIPH
pEeIICHUM 3a/Jad Ha BBIYHCICHHE, CAaMOCTOSATEIBHO TOJy4aTh W HCIOJIb30BaTh
dbopMyIBl ISl BBIYMCIICHUN TUIONIAeH U 00beMOB (GUTYp, CBOOOTHO ONMEPUPOBATH
IITUPOKUM HAO0OpOM (HOPMYJT Ha BBIUYMCICHUE TPU PEIICHUH CIIOXKHBIX 3a/1a4, B TOM
YUCJIe W 3a7ad Ha BBIYHCICHHE B KOMOHWHAIIMAX OKPYXKHOCTH W TpPEYroJbHUKA,
OKPYKHOCTH M YETHIPEXYTOJIbHUKA, a TAKXKE C MPUMEHCHHEM TPUTOHOMETPHH;



® CaMOCTOATEIbHO  (OPMYIHpPOBaTH  THUIOTE3bl UM  MPOBEPATH  UX
JOCTOBEPHOCT.

B noBceqHEBHOM KU3HU U NIPU U3YYECHHUU IPYTUX MPEIMETOB:

e CBOOOJIHO omnepupoBaTh (opMylaMu MpU PEIICHUWH 3a7ad B JPYrUX
y4eOHBIX TPEAMETaxX W NPH MPOBEICHUHM HEOOXOIUMBIX BBIYHCICHUA B peaTbHOU
KU3ZHU.

['eomeTpuueckne nocTpoeHus

e OmnepupoBarhb  MOHSATHUEM  HaboOpa  DJIEMEHTOB,  OMPEACISIOIINX
reOMETPUYECKYIO (purypy,

® BJaJETh HAOOPOM METO/OB MOCTPOCHUN IUPKYJIEM U TUHEHKOM;

® I[IPOBOAUTH AHAIM3 W PEaJU30BBIBATh JTalbl pEHICHUs 3a4a4 Ha
ITIOCTPOCHHUE.

B noBceHEeBHOM KU3HU U NIPU U3YUYECHUU IPYTUX MPEIMETOB:

®  BBINIOJHATH NIOCTPOEHUS HA MECTHOCTH;

® OIICHUBATh pa3MepPhl PEATbHBIX OOBEKTOB OKPYKAIOIIIETO MHUPA.
[IpeobpazoBanms

e OmnepupoBarh JBHKEHUAMH M MPEOOPA30BAHUAMU KAK METalpeIMETHbIMU
MOHATUSIMU;

® ONEpUpOBaTh IMOHSATUEM [BWXKEHHS U NpeoOpa3oBaHuss MOA00UsS i
000CHOBaHUM, CBOOOJHO BIAAETh NpPUEMAMHU IOCTPOEHUS (UIYyp € MOMOUIBIO
JBOKEHUNW | TpeoOpa3oBaHMs MOAOOMS, a TakKe KOMOMHAIUSMU JIBUKCHUM,
JIBMKEHUH U TIPe0Opa3oBaHUM;

® 1CIOJIb30BaTh CBOWCTBA JBMXKEHUW M TMpeoOpa3oBaHUU /i MPOBEICHUS
000OCHOBaHUSI U JI0KA3aTEJbCTBA YTBEP)KJIECHUW B T€OMETPUU U JIPYTrUX Y4EeOHBIX
IIpEaMETAX;

® [I0JIb30BaThCsl CBOWCTBAMM JBHWKEHUU M MpeoOpa3oBaHUN NPHU pPELICHUU
3a1ad4.

B noBceHEeBHOM KU3HU U NIPU U3YUYEHHUU IPYTUX MPEIMETOB:

® IIPUMCHSTH CBOMCTBA JIBMYKCHUN M IPUMEHSTH MOA00ME ISl TOCTPOCHUH 1
BBIUKCIICHUU.

BekTopel 1 KOOpAMHATHI HA IJIOCKOCTH

e (CB0OOOIHO ONEpUPOBAaTh MOHATUAMH BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YUCJO, CKASIPHOE MTPOU3BEAECHUE BEKTOPOB, KOOPANHATEI
Ha IJIOCKOCTH, KOOPAUHATHI BEKTOPA;

® BIAJCTh BEKTOPHBIM M KOOPJWHATHBIM METOJOM Ha IIJIOCKOCTH JIs
pelieHns 3aa4 Ha BEIYMCIIEHUE U JOKa3aTeIbCTBA;

® BBIIOJHATH C T[OMOIIBIO BEKTOPOB H© KOOPAHMHAT JOKa3aTEIbCTBO
M3BECTHBIX €My T'€OMETpUyYecKHX (aKToB (CBOMCTBA CpEIHUX JIMHUW, TEOPEM O
3aMeyaTeNbHbIX TOUYKaX U T.I1.) U MOJTy4YaTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

® 1CIOJIb30BaTh YpaBHEHUA (PUTYp ISl pelleHUs 3a/1ad U CaMOCTOSTEIbHO
COCTaBJISITh YPAaBHEHUS OTACIIBHBIX TNIOCKUX (QUTYP.

B noBceHEeBHOM KU3HU U NPU U3YUYEHHUU IPYTUX MPEIMETOB:

® UCIOJb30BaTh MOHSATHS BEKTOPOB M KOOPJMHAT ISl PELICHHS 3a]ay Mo

¢busuke, reorpa@uu ¥ IpyruM yueOHbIM IPEeIMETaM.



Uctopus marematuku

e [loHuMarh, MaTeMaTUKy KaK CTPOTO OPraHM30BaHHYIO CHUCTEMY HAy4HBIX
3HaHUMW, B YACTHOCTHU BJIAJIETh MPEJACTABICHUAMU 00 aKCHOMAaTUYE€CKOM MOCTPOSHUH
F€OMETPUM U TIEPBUYHBIMU MPEICTABICHUSMHU O HEEBKJIUIOBBIX T€OMETPUSIX;

® paccMarpuBaTh MAaTEMaTUKY B KOHTEKCTE UCTOPUHU PA3BUTHUS IIUBUIN3AIUN
Y HCTOPHH Pa3BUTHS HAYKH, TOHUMATh POJIb MATEMATHKH B pa3BuThH Poccum.
MeTtoabl MaTEMATUKH

e Bianers 3HaHUSIMU O PA3IUYHBIX METOJIaX OOOCHOBAHUS U OMPOBEPIKEHUS
MaTE€MaTHYECKUX YTBEPKIACHHUN U CAMOCTOSITEIbHO MPUMEHSITh UX;

® BJIQJICTh HABBIKAMH aHAJIM3a YCJIOBUS 33/1a4¥ U ONPEIACICHUS MOIXOIAIINX
JUTSL pEIICHUS 3a/1a4 U3YUYECHHBIX METOJI0B WM UX KOMOMHAIINM;,

®  XapaKTepU30BaATh NPOU3BEIACHHS HCKYCCTBA C YYETOM MaTEMaTHYECKHUX
3aKOHOMEPHOCTEW B MPUPOJIE, UCHOJIB30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITETBHOM TBOPYECTBE.

Conepxxkanue yueOHOro npeamera «MareMmaTuka

CopepkaHrue KypcoB MaTeMaTHKH S5—6 KiaccoB, aireOpbl U reomeTpun 7-9
KJIaCCOB OOBEIUHEHO KaK B MCTOPUYECKHU CJIOKUBIIMECS JMHUU (YUCIIOBas,
anreOpanueckasi, reoMmeTpuyeckasi, PyHKIMOHAIBHAS U JIp.), TAK U B OTHOCUTEIHHO
HOBBIE (CTOXAcTUYECKas JIMHUS, «peabHas MaTeMaThka»). OTIeNbHO NPeICTaBICHBI
JIMHUSI CIO’KETHBIX 3aJ1a4, UCTOpUYECKas JTUHUSI.

DNeMeHThl TEOPUU MHOXKECTB M MATEMATUUECKOM JIOTUKU

CornacHo @I'OC ocHOBHOTO 00111€r0 00pa30BaHuUs B KypC MaTeMaTUKU BBEAECH
paznen «Jloruka», KOTOpBIM HE MpenoiaraeT JOMOJHUTEIbHBIX YaCOB Ha U3YYCHUU
M BCTPaMBaeTCS B PA3JIMYHbIE TEMbl KypCOB MAaTeMAaTHUKU W WHOOPMATHUKUA U
MpeABAPSAETCS O3HAKOMIICHUEM C 3JIEMEHTAMU TEOPUHU MHOKECTB.

MHoskecTBa M OTHOIICHUS] MEK1Yy HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCMBO  MHONCECmBd, IEMEHT
MHOXKECTBa, nycmoe, KOHeuHOe, OecKoHeuHoe MHodcecmeo. I1oIMHOXKECTBO.
OTHOLIEHWE NPUHAMICKHOCTH, BKIIOUEHHUS, PABEHCTBA. OJJEMEHTHl MHOKECTBA,
CIOCOOBI  3aJIaHUsI  MHOXKECTB, PACNO3HABAHUE HNOOMHONCECME U  INEeMEHMO8
NOOMHOIHCECMB C UCNOIb308AHUEM KPY208 Juiepa.

Onepanumn HAI MHOKECTBAMU

[lepeceuenrie 1 0OBEAMHEHUE MHOXKECTB. PasHocmb MHOXMCECME, OONOIHEHUE
MHOdMcecmea. Mnmepnpemayus onepayuii HA0 MHOICECMBAMU C NOMOUBIO KPY208
Dunepa.

JJIeMEeHThI JIOTUKH

Onpenenenue. YTBEpXKIeHHS. AKCHOMBI M Teopembl. JlokazaTeabCTBO.
JlokazatensCTBO OT MPOTHUBHOTO. Teopema, oOpatHas nanHou. Ilpumep wu
KOHTPIIPUMED.



Bricka3biBaHus

HcTUHHOCT, W JIOKHOCTHh  BbICKa3biBaHWs.  Ciooicnvle U  npocmole
gvickaszviganus. Onepayuu HAO BbICKA3LIBAHUSAMU C UCHOTIb308AHUEM N02UYECKUX
CBA30K: U, UL, He. YCl08Hble 8blCKA3bIBAHUS (UMNIUKAYULL).

CopnepxaHue Kypca MaTeMaTUKH B 5—6 Kiaccax

HarypaJjbHble 4nciia 1 HYJIb

HartypaJjbHblil psij YHUceJ U ero CBOMCTBA

HarypanbHoe 4HCIO, MHOXKECTBO HATYpPaJbHBIX YHCEI W €ro CBOMCTBA,
M300paKeHHE HATYpaJIbHBIX YHCEJ TOYKAMH HAa YHMCIOBOM mpsimoil. Mcnonp3oBaHue
CBOWCTB HaTypaJIbHBIX YUCEI IIPU PEIICHUU 3a1a4.

3anuch U YTEeHME HATYPAJIbHBIX YHCE

Pazmuune mexnay mudpoit m uuciom. [lo3urnmoHHas 3amuch HATYpaabHOTO
YHUCiIa, TTIOMECTHOE 3HaueHWe MHUQPHI, pa3psabl U KIACCHI, COOTHOIICHHE MEXIY
IBYMs COCETHUMU Pa3psIHbBIMU €IMHHUIIAMU, YTEHUE U 3aIIUCh HATyPaJIbHbIX YHCEIL.

OxpyrieHue HATYPAJIbHBIX YK CeJ

Heobxoaumocts okpyrieHus. [IpaBuio okpyrieHus: HaTypaibHBIX YHCEIL.

CpaBHeHHe HATYPAJIBLHBIX YHCeJI, CPaBHeHHUE ¢ Yucaom (

[ToHsiTHE O CPAaBHEHUHU YHCEJN, CPABHEHUE HATYPaJbHBIX YUCEN JIPYT C APYrOM
U C HyJIeM, MaTeMaTU4eCcKas 3aliCh CPAaBHEHUH, CLIOCOOBI CPAaBHEHHUS YUCEN.

JleficTBUS C HATYPAJIbHBIMH YHCJIAMU

Clio’)keHue M BBIYMTAHUE, KOMIIOHEHTHI CJIIOKEHUS U BBIYUTAHUS, CBSI3b MEXKIY
HUMH, HaXOXJICHHE CYMMBbl W Pa3HOCTH, W3MEHEHHE CYMMBI U PA3HOCTU IIpU
W3MEHEHUHN KOMIIOHEHTOB CJIOKEHUS W BEIYUTAHMUS.

YMHOXKEHHUE U JICJICHUE, KOMIIOHEHThl YMHOXEHHUS U JCJICHUSI, CBSI3b MEXKIY
HUMH, YMHOKEHHUE U CIIOKEHUE B CTOJIOUK, JIEJICHUE YTOJIKOM, MPOBEPKa pe3yJibTara
C TIOMOIIIBIO MPUKUIKA U OOPaTHOTO JAEHCTBUS.

IlepemecTUTENBHBIA U COYETATEIbHBIA 3aKOHBI CJOXKEHUS W YMHOXCHHS,
pacnpenenuTeIbHbI 3aKOH YMHOXKEHUS OTHOCUTEIBLHO CJIOKEHUS, 000CHO8aHUE
an2opUmMMO8 8bINOJIHEHUS apUPMemUYeckux Oeticmeaull.

CreneHb ¢ HATYpPaJbHBIM MOKa3aTeJIeM

3anuch yuciaa B BUJIE CYMMBI Pa3psIHbIX CJIAraeMbIX, MOPSAIOK BBINOJHEHHS
JNECUCTBUM B  BBIPAXKECHUAX, COJACPKAIIUX CTENEHb, BBIUMCICHUE 3HAYCHUU
BBIPAKECHUH, COJIEPIKALLINX CTEICHbD.

Yucsi0BbIe BHIPAKECHUS

YucnoBoe BBIpAXKEHUE U €T0 3HAYCHUE, TOPSOK BHITIOJHEHUS ICHCTBUM.

Jlesenune ¢ ocTaTKOM

JleneHue ¢ oCTaTKOM Ha MHOXECTBE HATYypPAJIbHBIX YHCEIl, C8OUCMBA OeNeHUsl C
ocmamxom. IIpakTudeckue 3aa4uu Ha JEJICHUE C OCTATKOM.

CroiicTBa M IPU3HAKH AEJTUMOCTH

CBOICTBO AEIMMOCTH CyMMBbI (pa3HOCTH) HA yucio. [Ipu3Haku AeIUMOCTH Ha
2, 3, 5,9, 10. Ilpusnaxu oerumocmu na 4, 6, 8, 11. Jloxazamenbcmeo npusHaxkos
oenumocmu. Penienre npakTHUeCcKuX 3a/1a4 ¢ IPUMEHEHUEM TIPU3HAKOB JICTUMOCTH.

Pa3noxkenue 4uciaa Ha NPOCTbIe MHOKUTEIU

[IpocThie 1 cocTaBHBIC YHUCIA, peutemo Ipamocena.



Pa3znoxxeHne HaTypaJlbHOTO YHUCJIa Ha MHOXKHUTENH, Pa3J0KEHHE Ha MPOCThIC
MHOXUTENU. Konuuecmeo Oenumenei yucia, aiecoOpumm paslodCeHus Yucia Ha
npOCMble MHOMCUMENU, OCHOBHASI meopeMa apu@memuxuy.

AnredOpanveckue BbIPAKEHUS

Hcnonb3zoBanue OykB Juisi 00O3HAUYEHUS YHCEN, BBIYMCICHUE 3HAYCHUS
anreOpanvyeckoro BBIPAXKEHUs, IMPUMEHEHUE allreOpanyecKuX BBIPAKEHUN IS
3aMiCH CBOMCTB apu(PMETHUYECKUX JNEUCTBUM, NpeoOpa3zoBaHUE alredpandyecKux
BBIPAKEHUU.

JleJMTe/IM U KPpaTHbIE

Jlenutenb W €ro CBOWMCTBA, OOMMA JEIUTENh JBYX U 0Oojiee HHCED,
HauOONbIIMK  OOIIMM  JENUTENlb, B3aWUMHO TMPOCTHIE YHUCA, HAXOXJICHHE
HauOoJpIero oodmero aenurens. KpatHoe u ero cBoiicTBa, o0uiee KpaTHOE ABYX U
Oomnee umcesn, HaUMEHbIIIEEe OOIee KpaTHOE, CIIOCOOBI HAXOXKICHUS HAWMEHBIIETO
00111ero KpaTHOTO.

Jpodu

OObIKHOBEHHBIE IPOOH

Mo, yacth, poOHOE YuCiOo, IpoOb. JIpoOHOE YUCIIO KaK pe3ysbTaT JeJICHUS.
[IpaBunbHBIE U HETIPABWIBHBIE APOOU, CMEIIaHHAs JPOOh (CMEIIAaHHOE YUCIIO).

3anuch HATypajJbHOTO 4YHUCIa B BHJIE JIpoOM C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3oBaHUe CMEIIAHHOM ApoOU B HETPABWIbHYIO IPOOb U HA00OPOT.

[IpuBenenue apoOeii k obOmemy 3HameHaTent0. CpaBHEHHE OOBIKHOBEHHBIX
TpoOeii.

CnoxeHrue M BbIUMTAHHE OOBIKHOBEHHBIX JpoO€il. YMHOXXEHHE U JIeJICHUE
OOBIKHOBEHHBIX APOOEH.

Apudmernueckue 1eUCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue 1eUCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobvl payuoHanuzayuy BblYUCIEHUll U UX NpUMEHeHUue Npu 6bINOJHEeHUU
oelicmeutl.

JecaTu4HbIE IPOOH

[lenass u npoOHast yactu aecsTUUHOM npoOu. [IpeoOpazoBaHue IECATUUHBIX
npooOeit B 00bIkHOBeHHBIC. CpaBHEHHE JAECITHUHBIX JIpoOeii. ClioKeHNe U BEIYUTAHUE
IeCATHYHBIX apoOei. OKpyriieHHe ACCATUYHBIX ApoOel. YMHOXKEHHE U JICJICHHE
TNECATHYHBIX JIpo0Oeit. [Ipeobpaszosanue 00bIKHOBEHHBIX Opobell 6 OdecsamuuHble
opobu. Koneunvie u beckoneunvle decsimuutvle Opoou.

OTHOUIeHHE IBYX YHCEJ

Macmtab Ha uiane u kapre. [Iponopiuu. CoiicTBa mponopiuii, IpuMeHEeHUE
MTPONIOPLIMI ¥ OTHOLIEHWW NPU PELIEHUH 3a1a4.

Cpennee apudmeTniueckoe ymuceli

Cpennee  apudmeTudeckoe JAByX  uucen. M3oOpaxkeHue  cpemaHero
apu(pMETUIECKOTO JIBYX YHCEJI Ha YHCIOBOM MpsMoil. Perenne mpakTuyeckux 3aaad
C mnpuMeHEeHHeM cpenHero apudmernyeckoro. Cpednee  apugmemuueckoe
HEeCKOJIbKUX Yucell.

IIpoueHTHI



[lonarue mnpoueHTa. BpluuciaeHue MNPONEHTOB OT 4YKCIA W YUCIa IO
U3BECTHOMY MPOLEHTY, BEIPAKECHUE OTHOLIEHUS B MPOLIEHTaX. Pellenne HeCIoXKHbIX
NPaKTUYECKUX 33/1a4 C MIPOLICHTAMH.

JAuarpamMmmbl

CronbOuateie W KpyroBble aAuarpammbl. I3prneuenue wuHdopmanuu u3
nuarpamMm. Mzoopasicenue ouazpamm no 4ucio8bimM OAHHbIM.

PanyonajanHblIe unciia

IHonoxuTENbHBIE M OTPUIIATEIbHBIE YHCIA

N300paxeHne dYucen Ha YHCIOBOM (KoopauHaTHOW) mpsmoi. CpaBHeHHE
yucen. Moaynb yucna, reoMeTpuyeckas ”HTepIpeTanus MoayJss yncia. JleidcTBus ¢
MOJIOKUTENIBHBIMU M OTPULIATEIIBHBIMU YUCIIaMU. MHOXKECTBO IEIBbIX YUCET.

IlonssTHe 0 panuoOHAJBLHOM u4Mciae. [lepsuunoe npedcmagnenue o
MHOMCECmBe payuoHanIbHblX yuces. JINCTBUSA ¢ pallMOHAIbHBIMU YHCIAMU.

Penienne TeKCTOBBIX 3a7a4

EnuHuubl uW3MepeHWil: JUTMHBI, TUIOMIAAW, OO0BEMa, MacChl, BPEMEHH,
CKOpPOCTH. 3aBUCHUMOCTH MEXAY €AUHULAMH MW3MEPEHUS KaXJIOW BEIMYUHBI.
3aBUCHUMOCTH MEXIYy  BEJIMYUHAMU: CKOPOCTb, BpeMs, pPacCTOsIHUE;
MIPOU3BOAUTEIILHOCTD, BpeMsi, padoTa; 1ieHa, KOJIMYECTBO, CTOUMOCTD.

3amauun Ha Bce apudMeTHYeCKUE NeHCTBUSA

Pemenne TekCTOBBIX 3amad apudMeTudeckuM crocodom. Hcnonb3zoBaHue
TaOJUIl, CXEM, YEPTEKEH, APYrux CPEICTB MPEACTaBICHUS AAHHBIX MPU PEIICHUU
3a/1ayu.

3amayu HA IBUKEeHHE, PA00TY M MOKYNKH

Pemienne HECHOXHBIX 3a7ad Ha JBIXKEHHE B  MPOTUBOIOIOKHBIX
HaIpaBJICHUSX, B OJJTHOM HaIlpaBJICHUH, JIBM)KEHUE IO PEKEe MO TEUCHUIO U MPOTHUB
TeueHus. Pemenue 3amay Ha coBMecTHYIO paboty. Ilpumenenue npoGelt mnpu
pelIeHnH 3aa4.

3amauu HA YACTH, 10JIH, MPOLEHTHI

Peuienne 3a1a4 Ha HAXOKJEHUE YaCTH YMCIIA M YUCIA MO €ro yactu. Pemenue
3a/1a4 Ha MPOUEHTHI U AoJiu. [[pruMeHeHne nponopiuii nNpy peleHny 3a1ay.

Jloruyeckue 3aga4u

Pemenne HECHOXKHBIX JIOTHYECKUX 3a7ad. Peulenue Jnoeudeckux 3aoay c
nomowwvio epagos, mabauy.

OcHOBHBIE MeTOJbl pelleHHsl TEeKCTOBBIX 3aaa4v: apudMETHUYECKUM,
nepedop BapuaHTOB.

Harnsannas reometpust

durypsl B OKpykawlieM Mupe. HarmsgHeie npeacraBieHuss o gurypax Ha
IJIOCKOCTU: TIpsiMasi, OTPE30K, JIyd, yroj, JoMaHas, MHOTOYTOJbHUK, OKPYKHOCTb,
Kpyr. YeThIpexyrojabHUK, TMPSMOYTOJbHHUK, KBajpaT. TpeyrojbHUK, 6UObl
mpeyeonvruuxkos.  Ilpasunvuvie  mHoz2oyeonvHuku.  VI300pakeHHe  OCHOBHBIX
reoMeTpuueckux Quryp. Bzaumnoe pacnonodxcenue 08yx  NpAMbIX,  08YX
OKpYJICHOCMEN, NPAMOU U OKpydcHocmu. JlnuHA OTpe3ka, JomMaHOW. EquHuIe!
n3Mepenus nHbl. [locTpoenue orpeska 3a1aHHOM MHbL. Buasl yrios. [ pagycHas
Mepa yria. U3MepeHne u nocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIOPTHPA.



[lepumerp wmHOrOyrompHmka. llomsTrie TwIOMamu QUTYPHI, EIWHUIIBI
u3MepeHus romany. Ilnomans mnpsMmoyronbHUKa, KBajaparta. I[lpubmmxeHHoe
U3MepeHue TIomaau Guryp Ha kierdyaton oymare. Pagnosenuxue gueypeoi.

Harnsinuele  mpencraBieHuMs O — NPOCTPAHCTBEHHBIX — Qurypax:  Kyo,
napajiesienune, npu3Ma, nupamMuaa, map, chepa, Konyc, nuiuaap. M3zobpaxenue
IPOCTPAHCTBEHHBIX (puryp. Illpumepvr ceuenuti. Mnoeoepannuxu. Ilpasunvhble
MHoeoepanHuky. TIpuMepsl pa3BepTOK MHOTOTPaHHUKOB, ITMJIMHAPA U KOHYCA.

[Tonsitue  oObema;  eguHuUIBl  oObeMa. OOBEM  MPAMOYTOIHHOTO
napajuienenumnena, Kyoa.

[Tonsitue o paBenctBe duryp. LlenTpanbHas, oceBasi U 3epKaibHas CAMMETPHH.
N300pakeHre CHMMETPUYHBIX (DUTYD.

Pemenue npakTHYeCKUX 3a7a4 ¢ IPUMEHEHHEM MPOCTENIINX CBOMCTB (hUTYP.

Hctopus Mmatrematnku

llossnenue yugp, oOyxs, uepocaugos 6 npoyecce cuema u pacnpeoeieHus
npodykmos Ha J[pesnem bBrnusxcnem Bocmoxe. Ceazv ¢ Heonumuyeckou pesonoyuetl.

Poowcoenue  wecmuoecamepuunoti  cucmemvl  cyucnenusn.  llosenenue
0ecsIMUYHOU 3aNUCU YUCell.

Poowcoenue u pazsumue apugmemuxu namypanvuvix uucen. HOK, HOJ],
npocmule yucna. Pewemo Spamocgena.

llosenenue Hyns u ompuyamenvbHvlx yucel 8 mamemamuxe opesHocmu. Ponb

Huoghanma. I[louemy (—1)(—1) =+1?

Ilpoou 6 Basunone, Eeunme, Pume. Omxpvimue oOecsimuunvlx Opooell.
Cmapunnvie cucmemvl mep. [lecaimuynvie Opobu u mempudeckas cucmema Mep.
JI. Maznuykuu.

Conepxanue Kypca MaTeMaTUKy B 7—9 kiaccax

Anrebpa

Yucna

PanuonajabHbIE Ync/Ia

MHOXeCTBO paluOHalNbHbIX uKcen. CpaBHEHHE PpAIMOHAIBHBIX YHUCEI.
JleficTBUSL C palMOHANBHBIMU 4YHCIaMU. [Ipedcmasienue payuoOHAIbHO2O HUCIA
0ecsimuyHol Opoowio.

HppanuoHajbHbie YHuC/Ia

[Tonsarue uppanuoHaibHOro ymucia. Pacro3HaBanue upparmoHaIbHBIX YUCEI.

[Ipumeps! nokazaTtenbcTB B anredpe. MppannoHaibHOCTh YKciia \/E . [Ipumenenue B
reoMerpun. CpagHeHue uppayuoHanbHuIX yucen. Muoocecmeo OelicmeumenbHbix
yucei.

Tostcoecmeennvie npeodpazosanus

YucoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

Bripaxkenne ¢ nepeMeHHOW. 3HaueHue BbipaxkeHus. [logcTaHOBKa BBIpAKEHUI
BMECTO IIEPEMEHHBIX.

Ilesble BbIpameHUust

CreneHb ¢ HaTypaJibHbIM TIOKa3zateneM M ee cBoiicTBa. [IpeoOpa3zoBanus
BBIPAKEHU, COAEPKAIIMX CTENIEHU C HATyPAJIbHBIM MOKA3aTENEM.



Opnouwnen, wMHorowieH. JleMcTBUST C OJHOYIEHAMH UM MHOTOYJIECHAMHU
(coxeHue, BbIYMTAHUE, YMHOXXKEHHE). DOpPMyINbI COKPAIIEHHOTO YMHOXEHUS:
Pa3HOCTh KBaJpaTOB, KBaJIpaT CyYMMbl M Pa3HOCTH. Pa3nokeHHe MHOroO4jieHa Ha
MHOXXHUTEJIU: BIHECEHHUE OOIIET0 MHOXKHUTENS 32 CKOOKU, epynnuposKd, npumeHeHue
Gdopmyn  cokpawjeHHo20 ymHONceHusi. Keaopammuulii mpexunen, pasznodicenue
K8aOpamHo20 mpexuiena Ha MHOMICUMeu.

J/{po0HO-paliHOHAIbHBIE BHIPAKECHUSA

Crenenp ¢ uensiM mokaszareneMm. IIpeoOpazoBanue ApOOHO-TMHEWHBIX
BBIDOKECHMI:  CJIOKEHHE, YMHOXEHUWE, JeieHue. Areebpauueckas  OpooOb.
Honycmumvle 3nauenuss nepeMeHHbIX 8 OpPOOHO-PAYUOHANLHLIX — BbIPANHCEHUSX.
Coxpawenue aneeopauveckux opooei. Ilpusedenue aneebopauueckux Opodeu K
obwemy 3uamenameno. Jleticmeus c¢ aneebpaudeckumu OpooaMu. ClodceHue,
gvluumanue, YMHodCeHue, oenenue, 6036e0eHue 8 Cmenetb.

IIpeobpazosanue gvipasicenull, cooeprHcaujux 3HaxK MoOyis.

KBagpaTHbie KopHU

Apudmernueckuii KBajipaTHbBIM KopeHb. [IpeoOpa3oBaHue BBIpaKEHUH,
COJIEpIKAIlIUX KBAJIPATHBIE KOPHU: YMHOXKEHHE, ACICHUE, BBIHECEHUE MHOKHUTEIS W3-
M0J1 3HaKa KOPHSI, BHeCeHUe MHONCUMEN NOO 3HAK KOPHSL.

Ypasnenusa u nepasencmea

PaBencrBa

YucnoBoe paBeHCTBO. (CBOMCTBA YHUCIOBBIX PAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEHUs U KOpHS ypaBHEHUs. [Ipeocmasnenue o pagHoCuibHOCMU
ypasnenut. Obnacmv onpeoenieHus ypasHeHus (001acmv OONYCMUMbBIX 3HAYEHUU
nepemeHHoll).

JIuHeiiHOe ypaAaBHEHHE U er0 KOPHU

Pemienve JMHEWHBIX YypaBHEHWU. JIuHeuHoe ypagHenue ¢ nNapamempom.
Konuuecmeo «xopmneu nuneunozo ypaeuwenusa. Pewenue nuwneiinvix ypasHenuu c
napamempom.

KBagpaTHoe ypaBHeHMe U €er0 KOPHU

KBanparneie ypaBHeHus. HenosiHble KBaJgpaTHbIE ypaBHEHUS. JJMCKpUMUHAHT
KBaJIpaTHOrO ypaBHeHUs. Popmyna KOPHEM KBaJIpaTHOrO ypaBHEHUA. [eopema
Buema. Teopema, obpamnas meopeme Buema. PemieHue  KBaJIpaTHBIX
ypaBHEHUI:UCIIOAb30BaHue (GOpMYJIbI Il HaXOXIEHUsSI KOpHEW, epaghuueckuii
Memoo peuieHusl, pa3lodCceHue Ha MHoXcUumenu, noobop KOpHell ¢ UCHOTb308aAHUEM
meopembsl Buema. Konuuecmeo xopheil k6a0pamHo20 ypagHeHus 8 3a8UCUMOCIU OM
e20 Ouckpumunanma. buxeadpammuvie ypasHenus. Ypaeuwenus, ceooumvie K
JIUHEetHbIM U Keaopamubim. Keaopamnule ypasnenus ¢ napamempom.

J{poOHO-paniuOHAIbHbIE YPABHEHHUSA

Pemenue mpocreimux ApoOHO-TMHEHHBIX ypaBHEHUH. Pewerue 0OpobHO-
PAYUOHATILHBIX YPAGHEHU.

Memoowl pewienus ypagneHuil: MemoObl PAGHOCUILHLIX NPeobpa308aHuUll,
MemoO 3ameHvl nepemeHHou, epaguueckuti memoo. Hcnonvzosanue ceoucms
@yHKYUL npu peuleHuu YpagHeHUl.



IIpocmeiiwue uppayuonanvrvle ypasuenus euoa L/ f (x) =a, \/ f(x)= \/ g(x).

Vpasnenus suda X" =a.Ypasnenus 8 yenvix uuciax.

CucreMbl ypaBHeHHMii

YpaBHeHHE C JBYMsI IEpEMEHHbIMU. JIMHEHHOE YypaBHEHHUE C JBYMs
nepeMeHHbIMU. [Ipsamas Kak epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUsL C
08YMS NepeMeHHbIMU.

[lonATHE cUCTEMBI ypaBHEHUN. Pelienre CucTeMbl ypaBHEHHN.

MeTonbl pemieHus CUCTEM JMHEHHBIX YpPaBHEHUW C JABYMsI MEpPEMEHHBIMU:
epaghuveckuti Memoo, Memoo CJLOJHCEHUs, METOJT TIOJICTAHOBKH.

Cucmemvl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBbie HepaBeHcTBa. (CBOMCTBA 4MCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTUA HEPABEHCTB MPH 33JIaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoii. CTporue u HecTporue HepaBeHCTBa. Obnacmb
onpeodenenusi Hepasencmaa (001acmv 00NYCMUMbIX 3HAUEeHUL NePEeMEHHO1).

Pemenre TMHENHBIX HEPABEHCTB.

Keaopamnoe mepasencmeo u e2o pewenus. Pewenue xeaopammuix
HepaseHcma: UCNONb308AHUE CBOUCME U epaApuKa K8AOPAMUUHOU DYHKYUU, Memoo
UHMEPBAIn8. 3anucs peulenusi KaopamHo20 HepageHCcmad.

Pewenue yenvix u OpobHo-payuonanbHvIx HEPABeHCmMe MemoooM UHMEPEANO8.

CucremMbl HEpaBEHCTB

CucTeMbl HEpAaBEHCTB C OJHOM MepeMeHHOM. PemieHue cucteM HEpPaBEHCTB C
OJIHOM TIEPEMEHHOM: JIMHEUHBIX, Keaopamuwvix. V300pa’keHue pEeIIeHUS CUCTEMBI
HEPaBEHCTB Ha YUCJIOBOW MPSMOil. 3amuch PEIICHHs] CUCTEMbl HEPABEHCTB.

Dynxkuyuu

IHonsaTHe PpyHKUMM

JlexkapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. POpPMHUpOBAHUE NPEACTABICHUU O
METaNpeIMETHOM  TIOHATUM  «KOOpAMHATBH». CrnocoObl 3amaHus  (QyHKIUH:
aHAIUTHYECKUH, rpaguueckuit, Tabauunbiid. ['paduk Gynkuuu. [Ipumepsr GyHKUINMH,
MOJIy4aeMbIX B IIPOLIECCE HCCIEAOBAaHUS PA3JIMYHbIX peaJbHBIX IPOLIECCOB U
pemieHuss 3adad. 3HaueHue GyHKUMM B Touke. CBoiicTBa (PyHKIMH: 001acTb
OTpPENENICHUsI, MHOXECTBO 3HAUYCHWH, HYJIH, MPOMEKYTKH 3HAKOIMOCTOSHCTBA,
YemHoCmyb/HeyemHocms, TPOMEXKYTKA BO3pacTaHusi M yObIBaHMs, HauOOJbLIEe U
HauMeEHbIIee 3HaueHus. VccnmenoBanne GyHKIUH 10 €€ rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmu ¢ynxyuu. Kycouno 3a0anuvie oynkyuu.

Jluneiinast pyHkuus

CpoiictBa 1 Tpaduk TuHEHHON (QYHKIUU. YTIOBOH KOADOUIIMEHT TPSIMOIA.
Pacnonoxxenue rpaduka nuHEWHOW (YHKIMH B 3aBUCHMOCTH OT €€ YIJIOBOTO
kod(ddurmenta u cBoOomHOTO uieHa. HaxooicOeHue Kodppuyuenmos auHelHou
@YHKYUU NO 3A0AHHBIM YCIAO0BUAM. NPOXONCOEHUE HNPAMOU uepe3 08e MOUYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXONCOCHUE NPAMOU Yepe3 OAHHYIO MOYKY U
napannienvHou OaHHOU NPAMOUL.

KBagpaTtuunas pyHkuus



CpoiictBa u rtpaduk kBaapatuyHou ¢yHkumu (mapabona). llocmpoenue
epaghuxa keaopamuurol GyHxyuu no mouxkam. HaxoxaeHue Hysnell KBaJpaTHUHOU
GYHKIIUN,  MHOJCeCmB8a  3HAYEHUll,  NPOMENCYMKO8  3HAKONOCMOSAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCTIU.

OOpaTHasi NPONOPUNOHAIBHOCTH

. k
CaoiicTBa PyHKIIUU y:E y = —. 'unepbomna.
X X

I'pagpuxu @yuxyuii. Illpeodpazosanue epaguxa ynkyuu y= f(x) 074
nocmpoenus 2papuxos Gynkyutl 6UOA y — af (kx +b)+c-

I'pagurxu ¢pynxyuii y=a+%, y=-/X1y=¥x, y=|-

IHocienoBaTeIbHOCTH M MPOTPECCHH

Yucnosas mocienoBaresbHOCTh. [IpuMepsl YMCIOBBIX NOCIEN0BATENBHOCTEM.
beckoHeuHble TOCIEOBATENBHOCTU. ApU(METHYECKas MPOTPECCUsl U €€ CBOMCTBA.
['eometpuueckas nporpeccusi. Qopmyna odowe2o yieHa u cymmvl N NEPBbIX ULEHO8
apugmemuueckol u ceomempuyeckou npoepeccuu. Cxodawascs ceomempuiecKast
npozpeccus.

Pewienue mexcmogwix 3a0au

3amauun Ha Bce apudmMeTHYeCKUE NeHCTBUSA

Pemenue TEeKCTOBBIX 3amad apupMmeTHdeckuM crocoboMm. lHcnonb3zoBaHue
Ta0IHI], CXEeM, YEePTSKEH, APYTUX CPEACTB MPEACTABICHUS TAaHHBIX MPHU PEIICHUH
3a/1ayu.

3agaum HA IBHKEeHHE, PA00TY U MOKYIKH

AHanM3 BO3MOKHBIX CHUTYyaIluii B3aWMMHOTO PACIOJIOKCHHUS OOBEKTOB MPH HUX
JBU>KEHUH, COOTHOIIEHHS 00BEMOB BBITIOJIHAEMBIX Pa0dOT MPU COBMECTHOI padoTe.

3amavu HA YACTH, 10U, POLEHTHI

Pemenue 3a1a4 Ha HaXOKJEHUE YACTH YUCIIA W YMCTIa M0 ero yacTtu. Pemenue
3a/1a4y Ha MPOEHTHI U Joyiu. [[puMeHeHre mponopIuil mpy pelieHn: 3aaad.

Jloruueckue 3aga4u

Pemenue nornyeckux 3agad. Pewenue no2uueckux 3a0ay ¢ nomouvio epaghos,
maoauy.

OcHOBHBIE MeTOAbI pelIeHHs TEeKCTOBBLIX 3aJa4: apuQMeTHUYEeCKuH,
anreOpanyeckuii, mnepedop BapUaHTOB. [lepsuunvle npeocmasneHus o OpyeUx
Memooax peutenus 3a0ad (ceomempuyeckue u spaguyeckue memoosl).

CrarucTuka u Teopusi BEpOSITHOCTEN

CraTrucruka

TabnuuHoe u rpaduyeckoe MpeCTaBiIeHUE JaHHBIX, CTOJI0YAThIC U KPYTOBBIC
auarpaMMbl, Tpaduky, TMpPUMEHEHHWE JauarpaMM W TpaduKOB JJIs  ONUCAHUS
3aBUCUMOCTEH peajbHBbIX BEJIUYHH, U3BJICUCHHE WH(POpPMAIIUK U3 TAOJIHII, JUATPaMM
u rpadukoB. OmmcarenbHbIE CTATUCTUYCCKHE TIMOKA3aTEIN YHCIOBBIX HAOOPOB:
cpennee apudMeTnuecKoe, mMeduana, HanboIbIlee U HauMEHbITee 3HaueHuss. Mephbl
pacceuBaHMsl: pa3Max, oucnepcus u CmaHoapmHoe OmxIoOHeHue.

CrnyvaiiHass W3MEHYMBOCTb. M3MEHUMBOCTH INpU HU3MEPEHMSX. Pewarowue
npasuna. 3aKkOHOMEPHOCMU 8 UBMEHUUBLLX GETUUUHAX .



Cayuaiinbie cOObITHS

CrnyualiHble OMBITHI (IKCHEPUMEHTHI), JIEMEHTAPHBIE CiIy4dailHble COOBITHS
(ucxomwl). BepostHOCTH diemeHTapHbIX COObITUM. COOBITHS B  CIy4alHBIX
AKCIIEPUMEHTAaX W OJaromnpusTCTBYIONIME 3JeMEHTapHble coObITus. BepositHOoCcTH
CIly4ailHbIX COOBITUNA. ONBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH.
Knaccuueckre BEpOSATHOCTHBIE OMBITHI C HCIOJIb30BAHUEM MOHET, KYyOHKOB.
lIpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. llpomusononodxicHvle
cobvimusi, o0bveouHenue u  nepeceuenue coovimuu. Ilpasuno  crodceHus
gepossimuocmeu. Cnyuatinsii evi60p. Ilpeocmasnenue sxcnepumenma 8 guoe oepesa.
Hezasucumvle cobvimus. Ymmuoowcenue e6eposmuocmerl He3ABUCUMbBIX COOLIMUI.
Ilocnedosamenvuvle Hesagucumvle ucnvimauus. lIpencTaBieHUe O HE3aBUCHUMBIX
COOBITHSIX B )KU3HHU.

Inemenmovl KOMOUHAMOPUKU

IIpasuno ymuooicenus, nepecmanogxu, pakmopuan yucia. Couemanus u Yyucuio
covemanuil. Dopmyna uucna covemanuil. Tpeyeonvrnux Ilackans. Onvimol ¢ 60abUUM
YUCTIOM PABHOBO3MOIICHBIX INEMEHMAPHBIX coObimull. Bvluucienue eepoamuocmetl 6
ONbIMAX ¢ NPUMeHeHuem KoMouHamopuwix ¢oopmyn. Ucnvimanus bepuynnu. Ycnex u
Heyoaua. Beposmuocmu coovimuil 6 cepuu ucnsimanuil bepuynnu.

Crayuaiinvie éenuuunsl

3Hakomcmeo co  CIYYAUHBIMU — GEIUYUHAMU HA  NPUMEPAX  KOHEUHbIX
OUCKDEMMHbIX CAYUAUHBIX BENUYUH. Pacnpeoenenue 6eposimHocmell.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuuecko2o oxcuoanus. Ilonamue
0 3aKoHe Oonbuux yucen. Mzmepenue eeposimuocmei. llpumenenue 3akona 00abuIUx
yucen 8 COYUON02UU, CMPAX08anuul, 8 30pagooxXpanenuu, obecnedyenuu 6e30nacHocmu
HACENeHUsl 8 YPE3BbIUAUIHBIX CUMYAYUSX.

['eomeTpus

T'eomempuueckue guzypor

Durypsl B reOMeTPUU M B OKPY/KalolIeM MHUpe

['eomerpuyeckas ¢urypa. DopmupoBaHue IpeIcTaBICHUNA O METAIPEIMETHOM
MOHSTUU «PUTYPaY.

Touka, TUHUSA, OTPE3OK, MPsMasi, Ty4, JOMaHasl, IIIOCKOCTh, YToJl, OMCCeKTpHca
yIJia U €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBas cummerpusi reoMmerpuyeckux ¢Guryp. lleHTpanbHas cuMmeTpus
reOMETPUYECKUX (Uryp.

MHOroyrojibHUKU

MHOroyroJIbHUK, €ro 3JIEMEHTHI U €r0 CBOMCTBA. Pacno3HaBaHWe HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buwinykivie u Hegvinykivie MHO20y201bHUKY. lIpaBuUIIbHBIE
MHOTOYTOJIbHUKH.

Tpeyronsuuku.  BpicoTa, MenuaHa, OWCCEKTpuUca, CpPEIHsS  JIUHUS
TpEyroJibHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOWCTBA U MPHU3HAKHU.
PaBHOCTOpOHHMI TpeyronbHUK. [IpSAMOYTrOJIBHBINA, OCTPOYTOJIBHBIM, TYHOYIOJIbHBIN
TPEyroJibHUKU. BHENHWE yriibl TpeyroyibHuKa. HepaBeHCTBO TpeyroJibHUKA.

UYetsipexyronpuuku. [lapamienorpamm, pom0O, TPSMOYTOJBHHUK, KBajpar,
Tpanenus, paBHoOenpeHHas Tpamenus. CBOWCTBa M MPU3HAKK Tapajuieiorpamma,
pomba, psSMOYTOJIbHUKA, KBaJIpaTa.



OKpy:KHOCTB, KPYT

OKpyX HOCTb, KpPYyT, UX 3JIEMEHTbl U CBOMCTBA; LICHTPAJIbHBIE U BIIMUCAHHBIC
yrabel. KacatenbHas u cekywas K OKPYKHOCTH, uX ceoucmea. BrucanHble u
ONMCAHHBIE OKPYXHOCTU [JII TPEYTOJbHHUKOB, Yembvlpexy20ibHUKO8, NPAGUTbHbIX
MHO20)201bHUKOB.

I'eomerpuyeckue purypnl B IpocTpaHcTBe (00bEMHBbIE TeJIa)

Mnozoepannuk u e2o snemenmul. Hazeanuss MHO202PAHHUKO8 C DA3HLIM
noJlodceHuemM U Koauvecmeom eparei. llepBUYHBIE TPENCTABICHUS O MHUPaMUJIE,
napajuienenuneae, npusme, cdepe, mape, IWIMHAPE, KOHYCE, MX JJIEMEHTaX H
MPOCTEUIINX CBOUCTBAX.

Omnowenusn

PaBencrBo ¢guryp

CBoiicTBa paBHBIX TPEYTOJIbHUKOB. [[pM3HaKy paBEeHCTBA TPEYTOJILHUKOB.

I[Hapaie1bHOCTH NPSAMBIX

[Ipu3Haku M CBOMCTBA MapajUICNIbHBIX MPSMBIX. AKcuoma napaiierbHocmu
Eexnuoa. Teopema @aneca.

IlepnenaukyJasipHble NPSAMbIe

IIpsamonn  yros. Ilepnenpukynsp k nOpsaMou. HakioHHas, mnpoexuus.
CepenuHHBI  NEPOEHAUKYISAP K  OTPE3KY. Ceoucmea  u  npuzHaKu
nepneHOUKYIAPHOCIU.

Ilooobue

Ilponopyuonanvuvie ompesxu, nooodbue gueyp. Ilodobnble mpeyeoibHUKU.
IIpuznaxu nooobus.

B3aumHoe pacnoJio:keHue psMON U OKPYKHOCTH, 08YX OKPYHCHOCHIEI.

Hsmepenusn u éviuucnenun

Beaununnbl

[Tonsitue Bennunnsel. J{nuna. U3mepenue qivHbl. EqUHUIBI ©3MEPEHUS TJIMHBI.
Benuuuna yrna. ['pagycnas mepa yria.

[TonsiTue o miomanu IUJIOCKOM (urypsl U ee cBoiicTBax. l3mepeHue
wiomaaen. EnuHAIBI 3MEpEHUs TUIOIIAIN.

[IpencraBnenne 06 oObeMe U ero cBoicTBax. M3amepenune oobeMa. EauHUIIBI
HU3MEpPEHUsI 00HEMOB.

N3mepeHusi 1 BbIYMCJICHUS

NHCTpyMEHTBI Uil U3MEPEHUN W NOCTPOEHUW; W3MEPEHHE W BBIUYHCIICHHE
yIJIOB, JIMH (paccTosiHuii), Tuiomanaen. TpuronHomerpudeckue (PyHKIMH OCTPOTO
yriia B IPSIMOYTOJIbHOM TPEYTOJIbHUKE Tpuconomempuieckue QyHKyuu mynozo yaiua.
Brruncnienre 371€MEHTOB TPEYTOJbHUKOB C HMCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX
cooTHomeHni. DopMynbl IIOHMATXM TPEYrojabHUKA, NapajieiorpaMmMa W €ro
YaCTHBIX BHJIOB, (DOPMYJIbl JJIMHBI OKPY>KHOCTH U ITulomiaau Kpyra. CpaBHEHUE U
Beiuncienne rtoiomazneii. Teopema I[ludaropa. Teopema cunycos. Teopema
KOCUH)YCOB.

Paccrosinus

Paccrostnue Mexay Toukamu. PaccTosiHue OT TOUKU 10 npsiMoil. Paccmosnue
medxncoy usypamu.

I'eomempuueckue nocmpoenus



['eoMeTpudeckre MOCTPOCHUS JJI WILTIOCTPAIMA CBOWCTB T€OMETPUYECKUX
uryp.

NHCTpyMEHTBI 11 TOCTPOEHUM: LIUPKYJIb, JIUHEWKA, YTOIbHUK. [Ipocmeiiuiue
NOCMpOEeHUs.  Yupkylem U  JUHEUKOU. NOoCmpoeHue  OUCCeKmpucovl  yaid,
NnepneHOUuKyIapa K NPAMot, yeid, pagHo2co 0AHHOM),

Ilocmpoenue mpeyeonbHUKO8 NO mpem CHMOPOHAM, O8YM CHIOPDOHAM U Y2ly
MeHCOY HUMU, CMOPOHE U 08YM NPUTeHCAUWUM K Hell YelaM.

lenenue ompesxka 8 0anHOM OMHOULEHUU.

I'eomempuueckue npeoodpazosanus

IIpeoOpa3zoBanus

[Tonsitue mpeoOpaszoBanms. lIperncraBieHne O MeTanmpeaMETHOM TOHSITHH
«mpeoOpazoBanue». Ilodobue.

JABHKeHUSsI

OceBasg W ULEHTpajbHasi CUMMETPUS, HOBOPOM U NAPANIEIbHbIN NEPeHOC.
Kombunayuu 0susicenuti Ha n1ockocmu u ux ceoticmaa.

Bexmopul u koopounamul na niockocmu

BexTopsl

[lonsitue BekTOpa, JACHCTBUA HAJ BEKTOpPAMH, HCIOJIb30BAaHHUE BEKTOPOB B
busHKe, paznodxceHue 6eKmopa Ha cocmasidiowue, CKaIapHoe npousseoeHue.

Koopaunarsl

OCHOBHBIE TIOHATHUS, KOOPOUHAMbL 8EKMOPA, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwi cepedunvt ompesxa. Ypasnenus gueyp.

Ilpumenenue 6exmopoé u  KoopouHam ONisl  peuleHusi  NPOCMeUuux
2eomMempu4ecKux 3a0adu.

Hctopus Mmatematnku

Bosnuxnosenue mamemamurku xax Hayku, smansl ee pazeumus. OcHO8Hble
pasoenvl Mamemamuxy. Bvloaowuecs mamemamuxu u ux 6K1ao 6 pazeumue HayKu.

beckoneunocms muooicecmea npocmwix uucen. Hucna u Onunsl ompe3Kos.
Payuonanvusie uucna. Ilompebnocmo 6 uppayuonanvruix uuciax. lllkona Iughazopa

3apoocoenue ancebpvl 6 Hedpax apugmemuxu. An-Xopesmu. Poowcoenue
oykeennou cumeonuxu. Il. @epma, @. Buem, P. Jexapm. Hcmopus eonpoca o
HaxodicOeHuu opmMyn KopHell aleeOpaudeckux YpasHeHuli cmeneuet, O0IbUUX
yemuipex. H. Tapmanws, [c. Kapoano, HX. Abens, 3. I'anya.

llosenenue memooa Koopounam, no38OAIOUIE20 NEPEBOOUMb 2eOMEMPUIECKUe
00vexmul Ha A3bIK aneeopwl. [losenenue epaguxos pynxyuii. P. [exapm, I1. @epma.
IIpumepwl paznuuHvlx cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o kpoauxax, yucia Pubonayyu.
3aoaua o waxmamuoti docke. Cxo0UMOCMb 2e0MEeMPUUECKOU NPOCPeCCUl.

Ucmoku meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuvle uepul. 11
®epma, b.Ilackanw, A. Bepnynnu, A.H.Konmozopos.

Om 3emnedenuss k ceomempuu. llugpacop u ezo wkona. Panec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npasulbHbIX MHO20Y201bHUKOS. Tpuccekyus
yvena. Keaopamypa kpyza. Yoeoenue xyoa. Hcmopus uucia w. 3010moe ceueHue.
«Hauana» Esxnuoa. JI Diinep, H.U.Jlobauesckuti. Ucmopus namozo nocmynama.



l'eomempua u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20
mupa.

Acmponomusa u eeomempus. Ymo u xax ysHamu Awaxcaeop, IpamocgeHn u
Apucmapx o pazmepax Jlynwoi, 3emnu u Coanya. Paccmosanus om 3emau 0o Jlynol u
Connya. Hzmepenue paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Ounep. H.H.
Jlobauesckuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 paszeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasgueaykux Hayk, pazeumue poccutickoeo Groma, A.H. Kpwviros. Kocmuueckas
npoepamma u M.B. Kenowviuu.

Copeprkanue Kypca MaTeMaTHKH B 7-9 kiaccax (yriryOJeHHBIA YPOBEHBD )

Anrebpa

Yucna

PanyonaianHbIe unciia

CpaBHeHUE pallMOHAIBHBIX 4YMcen. JIeHCTBHS € pallMOHAIBHBIMU YHCIIAMH.
Koneunsie u OeckoHeuHble necaTudHble ApoOu. [IpencraBieHue panuoHaIBHOTO
YKCIa B BUJIE IECATUYHOM JIpoOU.

HppanuoHajbHble YHc/Ia

[lonaTtne uppanmoHaabHOro ymucia. Pacro3HaBaHue MppalMOHATBHBIX YUCEIN.
JleficTBUS ¢ UppalMoOHaIbHBIMU unciiaMu. CBOMCTBA AEHUCTBUI ¢ UPPALMOHAIBHBIMU
yuciiamu. CpaBHEHUE UPPALMOHAIBHBIX YUCEN. MHOKECTBO JEUCTBUTEIBHBIX YUCEIL.

[IpencraBneHust 0 paCIIMPEHUSAX YUCIOBBIX MHOYKECTB.

Toscoecmeennvle npeoodpazosanus

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

BripaxkeHne ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [1oACcTaHOBKa BBIPAKEHUIN
BMECTO MEPEMEHHBIX.

3akoHbl apudmernueckux nerctBuid. [[peodpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIEpIKAILIUX CTEIEHH C HATypaJbHbIM U LIEJIBIM [TOKA3aTEeIEM.

MHoro4/ieHsbl

OnHouneH, creneHb opHowieHa. JIeHCTBUS ¢ OJHOYJIeHaMU. MHOTrOYIIEH,
CTENIEHb MHOTOWIEHA. 3HA4YeHuss MHOrowieHa. JlelcTBUS C MHOTOYJIECHAMU:
CJIOKE€HUE, BRIUMTAHNE, YMHOXKEHUE, eneHue. [Ipeobpa3oBaHue 1e0T0 BhIPAKEHUS
B MHOrowieH. @opMyIibl COKpAIlEHHOTO YMHOKEHHS: Pa3HOCTh KBaJpaToOB, KBaAparT
cymMMbl U pazHocTu. Dopmyinbl mpeoOpa3oBaHUsl CyMMbl M Pa3HOCTU KyOOB, KyO
CYMMBI U pa3HOCTHU. Pa3okeHre MHOTOUYICHOB HA MHOXHUTEJU: BHIHECEHUE OOIIEro
MHOXUTEJA 3a CKOOKM, TPYNIUPOBKA, HCIOIb30BaHUE (POPMYJT COKPAIIEHHOTO
YMHOX€HHs. MHOTrOWwIeHbl ¢ OJHOM NepeMeHHOW. CTaHIapTHBINA BUJI MHOTOWIEHA C
OJHOU MEPEMEHHOM.

KBagpaTtHeiii TpexunedH. KopHu kBazpaTtHOro tpexwieHa. PasznoxkeHue Ha
MHOXHUTENIN KBajpaTHoro TpexuieHa. Teopema Buera. Teopema, obpaTHas Teopeme
Buera. Beiienenue moaHOro KBaapara. PasiiokeHHe Ha MHOXKHUTEIH CIIOCOOOM
BBIJICJICHUS MTOJTHOTO KBaJIpaTa.

IHonsiTHE TOKIECTBA

ToxnmectBenHoe mpeoOpasoBanue. IIpeicTaBieHne o  TOXAECTBE Ha
MHOKECTBE.



JIpoOHO-paniioOHAJIbHbIE BBIPAKEHUSA

Anrebpanueckas 1po0b. [IpeoOpa3zoBaHMs BEIpaKEHUI, COIEPIKALIUX CTENEHU
C LenblM TnokazareneM. JlomycTHMble 3HAu€HUsI TMEPEMEHHBIX B JIPOOHO-
palnoHaibHbIX BbIpaxkeHUsX. CokpauleHue anreOpandeckux apooeil. IlpuBeneHue
anredpandeckux Jpobeil k o0meMy 3HameHaTeno. JlelcTBus ¢ anreOpanyeckuMu
APOOSIMU: CIIO)KEHUE, YMHOKEHUE, JIETICHHE.

[TpeoOpa3oBaHne BbIpaXKEHUM, COEPIKALUX 3HAK MOYJIS.

HppaunoHajibHble BbIPpaKeHUS

ApudmeTnueckuii KBaApaTHBIA KOpeHb. [[omycTUMbIe 3HAUCHUS TIEPEMEHHBIX
B BBIpQXCHMSX,  COAEpXalIUX  apuPMETHUYEeCKHe  KBaJpaTHbIE  KOPHH.
[IpeoOpazoBaHue BbIpaXXEHHI, COAEPKAIMX KBAPATHBIE KOPHH.

KopHu n-pix creneneut. JlomycTrumble 3HAYEHUS IIEPEMEHHBIX B BBIPAKECHUSIX,
coJiepKalmx KOpHU N-biIx crteneHei. [IpeoOpa3oBaHne BbIpakeHH, COAEpKaIINX
KOPHH N-BbIX CTEIICHEN.

CreneHb ¢ pauMoOHaJIbHBIM TOKa3areneM. [IpeoOpa3oBaHue BbIpaKEHUH,
COZIEpIKAILUX CTEIEHb C PALlMOHAIBHBIM II0KA3aTEJIEM.

Ypaenenusa

PaBeHncrBa

Uucnooe paBeHCTBO. (CBOMCTBA YHUCIOBBIX paBeHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHust

[lonaTrne ypaBHEHUs U KOpHs ypaBHeHUs. [IpencraBienne o paBHOCWIBHOCTH
YPaBHEHUH U yPaBHEHUSX-CIICCTBUIX.

[IpencraBienrne O pPaBHOCHIBHOCTH HAa  MHOXECTBE. PaBHOCHIIBHBIE
npeoOpa3oBaHus ypaBHEHU.

MeTtoab! pelieHUs1 ypaBHEHU

MeTonbl PpaBHOCHUIBHBIX TIPEOOpa3oBaHUM, METOJ 3aMEHbl IEPEMEHHOM,
rpaduueckuit Mmeroa. Mcnonb3oBanue CBOMCTB (YHKIUNA MPU PEIICHUH YPAaBHEHMUIA,
MCIIOJIb30BaHUE TeOpeMbl Brera [uisl ypaBHEHUI CTENEHU BBILIE 2.

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemenne nmuHeNHbIX ypaBHeHUN. KoMuecTBO KOpHEN JTMHEMHOTO YpPaBHEHUS.
JIuHeHOEe ypaBHEHUE C TAPAMETPOM.

KBaapaTHoe ypaBHeHHE U er0 KOPHU

JIucKpUMUHAHT KBaApaTHOro ypaBHeHHsA. DopMmyrna KOpHEW KBaApaTHOTO
ypaBHEeHMs. KoyMuecTBO JEHMCTBUTENBHBIX KOPHEM KBAApPaTHOTO YPaBHEHUS.
Pemenne KBaJpaTHBIX YpaBHEHHUIA: rpaUyecKuil METOJ| PEIICHHUs], UCIIOIb30BAHUE
(dhopMyJIbl JJIs HAXOXKJICHUSI KOPHEH, pa3sioKEeHWEe Ha MHOXKHUTEIH, MOJJ00p KOPHEH ¢
HCIOJIb30BaHUEM TeopeMbl Buera. buksagparHble ypaBHEHHs. YpaBHEHU,
CBOJAMMBIEC K JMHEWHBIM M KBaApaTHbIM. KBagpaTHOE ypaBHEHHE C IapaMETpPOM.
Pemienne mnpocreMmmx KBagpaTHBIX YpaBHEHUM C mnapaMmerpamu. PemeHue
HEKOTOPBIX TUIOB YpaBHEHUM 3 U 4 CTENEHHU.

JIpoOHO-panoHA/IbHbIC YPABHEHUSA

Pemenue qpoOHO-palimOHAIBHBIX YPaBHEHUH.



IIpocreiiline  UppanUOHAJBLHBIE  YPaBHEHUsT  BUAA! f(x)=a;

\/f (x) :\/g (x) V() = aVf(x)Vg(x) u ux pemenue. Peutenne uppanuoHaIbHbIX
ypaBHeHu# Buaa /f (x)=g(x).

Cucmemoul ypasnuenuil

VYpaBHeHue ¢ ByMs NEpEMEHHBbIMHU. PenieHre ypaBHEHUM B LEJIBIX YUCIAX.
JluneitHoe ypaBHEHHME C JByMs IepeMeHHbIMU. ['paduueckas uHTEpHIpeTanus
JMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.

[IpencraBnenue o rpaguuecKoil UHTEPIPETALIMH TPOU3BOIBLHOTO YPABHEHUS C
IBYMs IIEPEMEHHBIMU: JIMHUU HA TIOCKOCTH.

[TonsiTHE cucTeMbl ypaBHEHUM. PelieHne cucremM ypaBHEHUN.

[IpencraBiieHre O PABHOCWIIBHOCTH CUCTEM YPaBHEHHUI.

Mertonpl pemeHns CUCTEM JMHEHMHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMHU
rpaduyecKuil METO, METOJI CIIOKEHUS, METOJ] TTOACTaHOBKH. KonnuecTBO pelieHuit
CHUCTEMBI JIMHEUHBIX YpaBHEHU. CUCTeMa JIMHEUHBIX YPABHEHUM C TApaMETPOM.

CucTeEMBI HENMHEWHBIX YpaBHEHUN. METOIbI PEIIEHUS CUCTEM HEIMHEHMHBIX
ypaBHEHH. MeTo AeeHus], METOJT 3aMEHbI IEPEMEHHBIX. OJHOPOJIHBIE CUCTEMBI.

Hepagencmea

UucnoBele HepaBeHcTBa. (CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTA HEPABEHCTB IPH 3aJaHHBIX 3HAYCHUAX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemeHHoil. Crtporue H  HECTPOTHE HEPABEHCTBA.
Jloka3aTenbCTBO HepaBeHCTB. HepaBeHcTBa 0 cpeqHUX I IBYX YUCEI.

IlonATHE O pelmieHnn HepaBeHCTBA. MHOKECTBO PELICHUI HEPABEHCTBA.

IIpencrasiieHre 0 paBHOCWJIBHOCTU HEPABEHCTB.

JIuHeliHOE HEpPaBEHCTBO M MHOXECTBA €ro pelleHud. PemeHne JIMHENHBIX
HEpaBEeHCTB. JINHENHOE HEPABEHCTBO C NAPaMETPOM.

KBagpaTHOE HEpPABEHCTBO M €r0 peleHus. Pelenne KBaipaTHbIX HEPABEHCTB:
MCIIOJIb30BAaHUE CBOWMCTB W TIpauKka KBaJpaTUYHOW (PYHKUMHU, METOJ WHTEPBAJOB.
3anuch peleHns KBaIpaTHOIO HEPABEHCTBA.

KBazgpaTHOE HEPABEHCTBO C MAPAMETPOM H €T0 PEIICHUE.

[Ipocreiilre MppauMoOHANBHBIE HepaBEeHCTBa Buaa: ,/f(x)>a; /f(x)<a;
JE) > Ja(x)/f(x) > a.

OO000UIEHHBIN METOJ, HHTEPBAJIOB ISl pELIEHUS] HEPABEHCTB.

Cucmempul Hepasencme

CucTeMbl HEpABEHCTB C OJHOM MEpPEMEHHOM. PermieHue cucrteM HEPaBEHCTB C
OIHOW  TEPEMEHHOM: JIMHEWHBIX, KBaJpaTHbIX,  JPOOHO-pAllMOHAIIbHBIX,
MppaluoOHaNbHBIX. 300pakeHne pelieHusi CUCTEMbl HEPaBEHCTB Ha YHCIOBOU
MPSAMOiL. 3anuch PEIICHNs] CHCTEMBbI HEPaBEHCTB.

HepaseHncTBo ¢ nByms nepemeHHbIMU. [IpencTaBiieHue 0 pelieHn JIMHEHHOTO
HEpaBEHCTBA C JABYMs NepeMeHHbIMU. ['paduyeckass nHTEpHpeTalysi HEpaBeHCTBA C
IBYMsI IEPEMEHHBIMH. ['paduueckuil METO pelIeHus CUCTEM HEPABEHCTB C JIBYMs
IIEpEMEHHBIMM.

Dyukyuu



IHonsiTue 3aBUCHMOCTH

[IpsimoyronbHast cucrema koopauHaT. dopmupoBaHue MPENCTABICHUNA O
METaIpeIMETHOM MOHSATUU «KOOPAUHATHD». ['paduk 3aBUCUMOCTH.

DyHKUMA

CnocoObl 3anaHusi (GYHKUMA: aHATUTUYECKUM, TpaduuecKuil, TaOIMYHBIN.
I'padpux dynkmuu. I[pumepbl QyHKIMI, MOTydyaeMbIX B MPOIECCE HCCIEIOBAaHUSA
pPa3MYHBIX MPOLIECCOB U pElIeHMs 3ajad. 3HadeHue ¢GyHKUuMU B Touke. CBoiicTBa
byHkuii: 001MacTh OmpeAeNeHus, MHOXKECTBO 3HAYCHHM, HYNIH, NPOMEXKYTKH
3HAKOIOCTOSIHCTBA, Y€THOCTH/HEUETHOCTh, BO3pacTaHUE U YObIBaHUE, MPOMEXKYTKU
MOHOTOHHOCTH, HauOoOJbllleeé W HAWMEHbIIEe 3HAYCHHE, MEPUOAUYHOCTD.
Uccnenoanue GyHKINT 10 €€ rpaduKy.

JIuneiinas ¢pyHkuus

CaoiicTBa, rpaduk. YTioBoi kodddumment npsmoi. Pacnonoxenne rpaduka
JUHENHON PYHKIIMU B 3aBUCUMOCTH OT €€ KO3 (HUIIMEHTOB.

KBaaparuunas pynkuus

CpoiictBa. Ilapaboma. IlocTtpoenune rpaduka KBaJpaTUYHOW (PYHKIUU.
[lonoxenue rpaduka KBagpaTHUHONW (QYHKIMM B  3aBUCUMOCTH OT €€
koa(dduimenToB. Mcnonb3oBaHue CBOWCTB KBAJAPATUYHOW (DYHKIIMU I PEIICHUS
3aj1ay.

OO0paTHasi NPONOPUNOHAIBHOCTH

. k
CaolicTBa QyHKIMH y _k y = —. 'unepOomna. [Ipeacrasienue 06 acCUMOTOTAaX.
X X

CreneHHasi pyHKIUA ¢ MOKa3aTegaeM 3

CaoiictBa. KyOnueckas napabouia.

DOyHKIMH y — /x, y=3%x, y=|x|-FMX cBoiictBa u rpadpuku. CreneHHas
(GyHKIHMS C TOKa3aTeIeM CTeneHu Ooblie 3.

[IpeoOpazoBanue rpadukoB (YHKIMA: TapajIeNbHBIA MMEPEHOC, CUMMETPHS,
pacTspKeHue/cxxaTie, OTpakeHue.

[IpencraBnenue 0 B3aMMHO OOpATHBIX (PYHKIUSX.

HenpepblBHOCTh (yHKIMM M TOYKHM paspbiBa QyHkiui. KycouHo 3amaHHbIC
(GyHKLIMH.

IHocienoBaTeJIbHOCTH M NPOrPEeCCUH

Yucnosas [10CJIEI0BATEIBHOCTD. [Ipumepsr. beckoneuHbie
MOCJIEIOBAaTEIbHOCTH.  ApudmeTHdeckas  mporpeccus M €€ CBOWCTBA.
['eomerpuueckas nporpeccus. CyMMUpOBaHUE MEPBbIX YJIECHOB apU(PMETHUECKON U
reoMeTpuYecKol mporpeccuil. Cxondmasica reomerpudeckas mporpeccus. Cymma
CXOASLIEHUCS TEOMETPUYECKON ITporpeccuu. l'apmoHmyeckui psa. Pacxomumocts
rapMOHUYECKOTO Psiaa.

MeTton mMaTemMaTHueCKON MHAYKLWH, €ro MpUMEHEHHEe Uil BhIBOJa (OpMyI,
JI0Ka3aTeJIbCTBA PABEHCTB M HEPABEHCTB, PELICHUS 3a1a4 Ha JIETUMOCTb.

Pewenue mexcmoeguix 3a0au

3ajgaum Ha Bce apudMeTHUECKHE AeCTBUS

Pemenne TekcTOBBIX 3amau apudmeTrnyeckum crnocodboM. lcnonb3zoBanue
Ta0NUI, CXEeM, YepTEeXKeH, APYrux CpeACTB MPEACTABICHUS JaHHBIX MPU PEIICHUU
3a/1a4H.



Pemenue 3aga4 Ha ABHKeHUe, padOTy, HOKYIIKH

AHanu3 BO3MOXKHBIX CUTYyallMil B3aMMHOTO PACIHOJIOKEHHUSI OOBEKTOB MPHU UX
JIBUYKEHUU, COOTHOIIICHHSI 00BEMOB BBIMOIHSAEMBIX PadOT IMPU COBMECTHOM padoTe.

Pemenne 3aqa4 Ha HaAXO0KIeHHE YACTH YUCJIA H YMCJIA 10 €r0 YacTH

Pemenne 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHUE MTPONIOPLIMI IPU PEILICHUN
3aaad.

Jlornueckmue 3agaun

Pemmenne noruueckux 3anad. Pemenune morndeckux 3a1a4 ¢ moMoIubsto rpados,
Ta0IuIL.

OcHOBHBIE METO/AbI peLICHUs 3a1a4

Apudmernueckuii, anreOpanuyeckuif, mepedop BapuaHToB. llepBUuHbBIE
MpEeJICTaBICHUS O IPYTHX METO/ax pelIeHus 3a1au (FEOMETPHUECKHUE U rpapuuecKue
METO/IbI).

CratucTuka u Teopusi BEpOATHOCTEN

CraTrucruka

TabnuuHoe u rpaduyeckoe MpeacTaBiIeHUE JaHHBIX, CTOJIOYAThIE U KPYTOBbIE
IuarpaMMbl, H3BICYCHHE HYXHOM wuHPopManuu. JlmarpamMMmbl paccerBaHMsL.
OmnucatenpHble CTaTUCTUUECKHE MOKA3aTeNu: cpeiHee apupMeTHUecKoe, MEUaHa,
HauOoJIbIlIee U HAUMEHBIIIEE 3HAUEHUSI YUCIOBOT0 Habopa. OTkinonenue. CiryyaiiHble
BbIOpOCHl. Mepbl paccenBaHusi: pa3Max, IUCHEPCHS U CTaHJAPTHOE OTKJIOHEHHE.
CgoiicTBa cpennero apudmerunyeckoro u aucnepcun. CiydailHasi WU3MEHUYHUBOCTb.
N3MeHunBOCT, NpU MU3MEpeHMAX. Pemaromme mnpasBuna. 3aKOHOMEPHOCTH B
VM3MEHYMBBIX BEJIMYNHAX.

Ciry4yaiiHble ONBITHI U CJIyYallHbIe COOBITHUS

CrnyyaliHble ONBITHI (3KCHEPUMEHTHI), AJIEMEHTAPHBIE CIIy4dailHble COOBITHS
(ucxomsl). BepostHOCTH 3remeHTapHbIX CcOObITUM. CoOOBITHS B  CIy4YallHBIX
HKCIIEPUMEHTAaX M OJIaronpusTCTBYIOIIME 3JIEMEHTapHble cOoObITUSA. BepostHOoCTH
CllydaiiHbIX COOBITHI. ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAaPHBIMU COOBITUSMHU.
Krnaccuueckre BEpOSTHOCTHBIE ONBITHI C HCIOJB30BAaHUEM MOHET, KyOHKOB.
[IpeacraBnenre coOBITHII C TOMOIIBI0 auarpamm Oiinepa. [IpoTuBomnonioxHbIe
coObITHSI, OObenMHeHHe | TepecedeHue coObiTui. [lpaBmiio  clokeHUs
BeposiTHOcTe. CiydaiiHeiii BbIOOp. HeszaBucumbie coObiTHs. IlocnenoBaTenbHbIC
He3aBucuMble ucnbiTaHud. [IpencraBienue oskcnepumeHTa B BHAEC  JIEPEBa,
YMHOXEHHE BEPOSTHOCTEN. McnbITaHNS 1O MEPBOTO ycnexa. Y CJI0BHAs BEPOSTHOCTD.
®opmyJia IMOITHON BEPOSITHOCTH.

JIeMeHTbl KOMOMHATOPUKH U UCbITAaHUA bepHy/uin

[IpaBuno yMHOXEHHS, TNepecTaHOBKH, (akTopuan. CoueTraHus M YHCIIO
couetanuit. TpeyronpHuk Ilackans u 6uHoM HproroHa. ONBITE ¢ OONBIIMM YUCIOM
PAaBHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITHIA. BhIurciieHne BepOSITHOCTEN B OMBITAX C
MpUMEHEHUEM JJIEMEHTOB KoMOuHaTopuku. Wcmbitanus bepuymmu. VYcemex wu
Heymada. BepositHocTH cOOBITHI B cepuu UCTibITaHuii bepHyu.

I'eomeTpuyeckasi BepOSITHOCTH

CrnyyaiiHplii BbIOOp TOYKM M3 (GUIYpbl Ha IUIOCKOCTH, OTpe3Ka W JyTU
okpyxHocTH. CiydaiiHbIi BBIOOP YKCIIa U3 YUCIOBOTO OTpE3Ka.

Cay4aiiHble BeJIMYMHbI



JluckpeTHas cilydanHas BEIMYMHA M PACHpPENCICHUE  BEPOSITHOCTEM.
PaBHOMEpHOE IHUCKpPETHOE pacmpeneneHue. [ eoMeTpuyYeckoe pacupeesieHue
BeposiTHOcTel. Pacnpenenenne bepHymnu. buHOMHanbHOE — pacmpencscHHE.
HesaBucumele cityyaiinble BeTuYuHbI. CIOKEHHE, YMHOXKEHHUE CITyYalHBIX BEJINYHUH.
MaremaTnyeckoe 0OKUJaHUE U €T0 CBOMCTBA. Jlucnepcrs U CTaHIapTHOE OTKIOHEHUE
CIIy4yallHOW BEJIWYMHBI; CBOWMCTBA Iucrepcuu. Jlucmepcus 4mciia yCIexoB B CEpUH
ucnibiTanuii  bepuymnu. [lonstue o 3akoHe Oonbimx ywucenl. V3MmepeHwue
BEPOSATHOCTEM M TOYHOCTh u3MepeHus. [IpumeHeHune 3akoHa OOJBIIMX YHCEN B
COIMOJIOTHH, CTPAaXOBaHWU, B 3/IPAaBOOXpPAaHEHUH, oOOecrmedeHuu Oe30macHOCTH
HACEJIEHUS B YPE3BbIYANHBIX CUTYAILUSX.

['eomeTpus

I'eomempuueckue guzypol

Durypsl B reOMeTPUHU U B OKPY KalolleM MHUpe

['eomerpuueckas gurypa. BHyTpeHHss, BHELIHsAS 001acTH (UTYphI, TpaHUIIA.
Jluanu m obnactu Ha TUIOCKOCTU. Bwimykias u HeBbimykias ¢urypsl. [lmockas u
HeIIocKasi (PUryphl.

Boinenenne  cBolictB  00bekTOB.  DOpMHpOBaHHME  TPEACTABICHUNA O
MeTarpeaMEeTHOM moHATHUH «durypa». Touka, OTpe3ok, mMpsiMas, Jyd, JOMaHas,
MJIOCKOCTh, YTOJI, OUCCEKTpHCa yIila U €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH,
OKPYKHOCTb U KpYT.

OceBast cumMmetpus reomeTpuueckux Quryp. lLleHTpasbHas cumMMeTpus
reOMETPUYECKUX (UTYP.

MHOroyrojbHUKHU

MHOroyrojibHUK, €ro 2JIEMEHTBl MW €ro cBoucTBa. [IpaBHiibHBIE
MHOTOYTOJIbHUKU. BBIMyKJIbIE W HEBBIMYKJIbIE MHOTOYroibHUKA. Cymma yrjioB
BBIMMYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronsauk. Cymma yrioB TpeyrojbHuka. PaBHOOEIpEHHBINH TPEYrOJIbHHUK,
CBOMCTBAa M TpPHU3HAKH. PaBHOCTOPOHHUUN TPEyrojabHUK. MenuaHbl, OUCCEKTPHUCHI,
BBICOTHl TPEYTOJbHUKOB. 3aMeydaTelibHble TOYKM B TpEyrojibHMKe. HepaBeHCTBO
TPEYTrOJIbHUKA.

Uetsipexyronpuuku. [lapamienorpamm, pom0O, TpsSMOYTOJBHHUK, KBajpar,
Tpanenus. CBoWCTBa W MpU3HAKU Tapajienorpamma, pomba, TPsIMOYTOJIbHUKA,
KkBajpara. Teopema BapunboHna.

OKpy:KHOCTB, KPYT

Nx snemeHTHI M CBOMCTBA. XOpAbl U CEKylIue, ux cBoicTBa. KacarenbHbie u
UX cBoKcTBa. lleHTpanbHbIE W BIHCAHHBIC YIJIbl. BhucaHHbIE W ONHUCAHHBIE
OKPYXHOCTH JUJISI TPEYTrOJbHUKOB. BNHCaHHBIE W ONUCAHHBIE OKPY>KHOCTH JIJIsI
YETHIPEXYTOJbHUKOB. BHEBNIMCAHHBIE OKPYKHOCTU. PagukanbHas oCh.

Durypsl B NIpocTpaHCcTBE (00bEeMHBbIE TEIA)

MHororpaHHuk u €ro sjeMeHThl. Ha3BaHusS MHOTOIPaHHUKOB C pPa3HbIM
MOJIOKEHUEM M KOJIMYECTBOM TIpaHeu. llepBuuHble mpencTraBieHHus O HNUpaMuaax,
napajuierenuneaax, npusMax, chepe, mape, MUIUHIPE, KOHYCE, MX JJIEMEHTaX H
NPOCTEUIINX CBOMCTBAX.

Omnowenusn

PaBenctBO uryp



CpoiicTBAa W TMpPU3HAKM PABEHCTBA TPEYTOJIbHUKOB. JOMOJHUTEIBHBIE
INPU3HAKUA PABEHCTBA TPEYTOJbHUKOB. [[pu3HaKkyu paBeHCTBA MApaIeIOrpaMMOB.

IHapanie1bHOCTH NPSIMBIX

[Ipu3Hakn M CBOMCTBA MapajUICNIbHBIX MPSIMBIX. AKCHOMa MapaiebHOCTH
EBknupa. IlepBuuHBIE MNPENCTABICHUS O HEEBKIMUIOBBIX TeoMeTpusix. Teopema
Qareca.

IlepnenaukyJasipHble NPAMbIE

[Tpssmoit yroa. Ilepnengukynsp kK npsMoil. CepelWHHBIA NEPIEHIUKYISP K
orpe3ky. CBolcTBa M NpPHU3HAKH NEPHEHAUKYJISIPHOCTH NpsMbIX. HaknoHHEIE,
IIPOEKIIMU, UX CBOWCTBA.

IHoxoOue

[TponoprimonansHeie OTpe3kH, noaodue ¢uryp. IlogoOHBIE TPEYrOIbHUKH.
[Tpu3naku nono0Ous TpeyroabHUKOB. OTHOIICHUE TUIOIIACH MOAOOHBIX QUTYP.

B3aumHoe pacmnoJioxkeHre NpPsAMoOl U OKPY’KHOCTH, IBYX OKPYKHOCTEM.

H3zmepenusn u eviuucnenus

Beanyunbl

[Tonstne BennuuHsl. J(nuHa. Mi3Mepenne junHbl. ENUHIBI M3MEpEeHUs JUIVHBI.

Bennuuna yria. I'pagycHas Mepa yria. CHHYC, KOCHHYC M TaHI€HC OCTPOrO
yria IpsIMOYTOJIBHOTO TPEYTOJIbHUKA.

[lonsitue o miomanu T1IOCKONM Qurypsl u ee cBoicTBax. UM3mepenue
romaaei. EnuHunbI n3MepeHus IomaIn.

[IpencraBnenne 00 oOBEME MPOCTPAHCTBEHHOW (UTYphl U €ro CBOMCTBAX.
N3mepenne oobema. Equnuibl namepeHus 00beMOB.

H3mepeHusi M BbIYUCICHUSA

NHCTpyMEHTBI Uil U3MEPEHUN W TOCTPOCHUW; W3MEPEHHE W BBIYMCIICHHE
VIJI0B, JUIMH (pacCTOSIHUMN), TUIOIIAJEH, BBIYMCICHHE JJIEMEHTOB TPEYTOJIbHUKOB C
WCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIEHUU. Ilmomamu. Popmyisl
IUIOIIAAN TPEYTOJbHUKA, MapajuiejorpaMma M €ro YacTHBIX BHJIOB, TpareluH,
dbopmyna ['epona, dopmyna TIIOMAAM BBITYKIOTO YETHIPEXYTOJIbHUKA, (POPMYIIbI
JUIMHBI OKPY’KHOCTH M IUIOIaau Kpyra. Ilnomans KpyroBoro cekropa, KpyroBOro
cermenTa. [limomap NpaBUIbHOTO MHOTOYTOJIbHUKA.

Teopema  Iludaropa. IludaropoBel  Tpoiiku.  TpuroHomerpuueckue
COOTHOLICHHUS] B MNPSMOYTOJbHOM TpPEYTrojbHHUKE. TpUroHOMEeTpUyYecKue (GpyHKUUU
TYIIOTO yTJIA.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemienne TpeyronbHUKOB. Bbluncienue yriioB. BeryucieHue  BBICOTHI,
MeJMaHbl U OMCCEKTpPHUCHl TpeyrojbHUKa. OpToTpeyroiabHuk. Teopema IlTonemes.
Teopema Menenas. Teopema Uessl.

Paccrosinus

Paccrostnue mexny toukamu. PaccrosHue oT ToukuM 10 npsMou. PaccrosHue
MeXay pUrypamu.

PaBHOBeNMKHE U PAaBHOCOCTABJICHHBIE (PUTYPHI.

CpoiicTBa (aKCMOMBI) JIJIMHBI OTpPE3Ka, BEJIMYMHBI yTiia, TJIOMAIU U 00bema

burypsl.
I'eomempuueckue nocmpoenusn



['eomeTpuueckre TOCTPOCHHS [JIs WILTIOCTPALIMU CBOMCTB T'€OMETPUUYECKUX
uryp.

NuctpymenTsl 1t noctpoeHut. Llnpkyb, TMHEMKa.

[IpocTeiinue moCcTpoeHUs] MUPKYJIEeM U JIMHEHKOW: MOCTPOCHHE OHMCCEKTPHUCHI
yTiia, IepIeHIUKYJIIpa K IPSMOH, yria, paBHOTO JaHHOMY.

[TocTpoeHue TPEYroJIbHUKOB MO TPEM CTOPOHAM, JIByM CTOPOHAaM H YTy
MEXJy HUIMH, CTOPOHE U JIByM MPHICKAIIUM K HEH yIJIaM, no opyaum 31eMeHmam.

Jlemenue oTpe3ka B JaHHOM OTHOIIICHUHU.

OcCHOBHBIE METOJIbI PEILICHUS 337a4 Ha MOCTPOEHUE (METOJ TeOMETPUUYECKUX
MECT TOYEK, METO/I NapasIeIbHOTO EPEHOCA, METO CUMMETPUHU, METO/] TOJA00MS).

Ortalibl peleHus 3a1a4 Ha IOCTPOCHHE.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3zoBanus

[IpencraBienre 0  MEXIOPEAMETHOM  TOHSATHU  «IIpeoOpa3oBaHUE.
[IpeoOpazoBanusi B Marematuke (B apudmMetruke, anredpe, TeOMETPUUECKHE
npeoOpa3oBaHus).

JABuxeHus1

OceBast U IeHTpaldbHasi CUMMETPUH, MOBOPOT M NapaUICIbHbIA MEPEHOC.
KomMOunHanuu 1Bu>KeHUN Ha TIIOCKOCTH U UX CBOMCTBA.

IHonoOue kak npeodpazoBaHue

['omotetus. ['eomeTprueckue npeoOpa3oBaHusl Kak CPEACTBO JOKa3aTEIbCTBA
YTBEPKIACHUW U PEILICHUS 3a1a4.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexTopbl

[lonartue BekTOpa, MACUCTBUS HAJ BEKTOpaMH, KOJUIMHEAPHBIE BEKTOPHI,
BEKTOPHBIM 0a3uC, pa3yioKEeHUEe BEKTOpa MO Oa3UCHBIM BeKTOopaMm. EAMHCTBEHHOCTh
Pa3NOKEHHUsT BEKTOPOB MO 0a3uCy, CKaJspHOE IPOU3BEICHWE U €ro CBOWCTBA,
MCIIOJIb30BAaHUE BEKTOPOB B (hH3HKE.

Koopaunarsi

OcCHOBHbBIE TIOHSITHS, KOOPAMHATHI BEKTOpA, PACCTOSIHUE MEXKIYy TOYKAMMU.
Koopaunate cepeiuubl oTpe3ka. Y paBHEHUs PUTYD.

[IpuMeHeHnEe BEKTOPOB U KOOPJIUHAT JIJIsl PEUIEHUS T€OMETPUUYECKUX 3a1a4.

Addunnas cucrema koopnunat. Paguyc-Bexkropsl Touek. LleHTpouna cuctembl
TOYEK.

Hcmopus mamemamuxu

Bo3znuknosenue mamemamuxu kaxk Hayku, smansl ee pazsumusi. OcHoGHvle
paszoenvl mamemamuxu. Bovloarowuecs mamemamuky u ux 8K1a0 8 pazeumue HayKu.

becxoneunocms mHooicecmea npocmuix uucen. Hucna u OnuHbl OmMpe3Kos.
Payuonanvusie yucna. Ilompebnocmo 6 uppayuonanvuvix wuciax. lllkona Iugazopa

3apoorcoenue ancebpvr 6 nedpax apugpmemuxu. An-Xopesmu. Poowcoenue
oykeennou cumeonuxu. Il. @epma, @. Buem, P. Jexapm. Hcmopus eonpoca o
Haxoxcoenuu ¢Hopmyn KopHeu aneeOpaudeckux YpaeHeHUull cmeneHeu, OO0NbUUX
yemuwipex. H. Tapmanws, /. Kapoano, HX. Abens, 2.1 anya.



llosaenenue memooa Koopounam, no36OAIOUIE20 NEPEGOOUMb 2e0OMEMPULECKUE
00vexmul Ha A3bIK aneeopwl. [losenenue epaguxos gynkyuil. P. [exapm, I1. @epma.
IIpumepwvt paznuynvix KOOpOUHAM.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o kporukax, yucia PuboHauyu.
3aoaua o waxmammoii docke. CX00uMOCmMb 2e0Mempuieckoll nPocpeccul.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe 0elo, dA3ApmMHble USPbL.
1. ©epma, b. I[lackans, A. Bepuynnu, A.H. Koamozopos.

Om 3emnedenus k ceomempuu. llugpacop u ezo wkona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npasuIbHLIX MHO20Y20AbHUKO0S. Tpuccexyus
yvena. Keaopamypa kpyea. Yoeoenue xyba. Hcmopus uucna m. 3onomoe ceuenue.
«Havanay Eexnuoa. JI. Diinep, H.U. Jlobauesckuil. Hcmopus namozo nocmynama.

l'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIMU OKPYHCAIOUE20
mupa.

Acmponomusa u 2eeomempusa. Ymo u kax yswanu Aumaxcazop, Spamocgher u
Apucmapx o pazmepax Jlynvi, 3emnu u Coanya. Paccmosnusa om 3emnu oo Jlynwl u
Connya. Hzmepenue paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu. JL.Junep. H.H.
Jlobauesckuii, I1.J1. Yeoviwes, C. Kosanescxas, A.H. Koimozopos.

Mamemamuxa 6 paszeumuu Poccuu: [lemp |, wxona mamemamuueckux u
Hagueaykux Hayk, pazeumue poccutickoco Groma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowviuu.






TEMATHYECKOE IINTAHUPOBAHUE

MATEMATHUKA
5 kaace

CocraBneno B cootBerctBuM ¢ OPI'OC OOO u Ha ocHoBe IlpumepHON OCHOBHOI 00pa3oBaTelbHON MPOTPaMMbI OCHOBHOTO
obmiero oOpaszoBanus (ogo0peHa perieHHeM QeaepalbHOTO Yy4eOHO-METOJUYECKOr0 OOBEIUHEHHS 10 00IIeMy oOpa3oBaHUIO,
nporokosn Ne 1/15 ot 08.04.2015), a Takke Ha ocHOBe mporpammbl: MatemaTuka. COOpHUK pabouux mporpamm. 5—6 KIIaccChl:
nmocobue nys yautenen odmeodpa3osat. opranmzarmii / [cocT. T. A. bypmucrtposa]. — 3-¢ u3zn. — M. : IIpocemenne, 2014. ¢

y4eToM y4eOHHKa:

MaremaTuka. 5 kiacc: y4e6. mis oOmeoopazosar. opranuzamuii / [[.B. Jopodees, N.®. apeirun, C.b.

CyBoposa u jp.]; mox pea. I'.B. lopodeea, U.®. [llapsiruna. —3-¢ uza. — M.: IIpoceemnienue, 2015.

Ne | HaumenoBanus pasaenos u teM | Bcero OCHOBHBIE 3JIEMEHTBI COAEPIKAHUS Bunbl yueOHOM nesTeIbHOCTH
n/n 4acoB o ®1'O0C
(Ha Temy)
JIunuun 8 @urypsl B OKpyKaroleM MHUPE. Pacno3HaBaTe Ha uyepTexkax, pUCYHKax
1. | Pa3zHooOpa3HbIii MUD JMHUK; 1 Harnsaueie npeacrasiaeHus o NPSAMYIO, YACTH MPSIMOU, OKPYKHOCTb.
2. | [Ipsmas. Yactu mpsiMOi. 1 (¢urypax Ha IJIOCKOCTH: IpsiMas, [IprBOINUTH NIPUMEPHI AHAIIOTOB MPSMOMU
Jlomanas; OTpE30K, JIyd, JJOMaHas, Y OKPY>KHOCTH B OKPY’KAIOILIEM MHpE.
3. | [Ipsamas. Yactu npsimoii. 1 OKPYKHOCTB, KPYT. MN3o0paxkath HMX ¢ HCIOJb30BaHUEM
Jlomanas; YEpPTEKHBIX MHCTPYMEHTOB, Ha
4. | JInuHa TUHAM, 1 KJIeT4aTon Oymare.
5. I[J'H/IHa JIUHUU, 1 HBMepﬂTL C IMOMOIIIbIO MHCTPYMCHTOB U
6. OKpY)KHOCTB; 1 CpaBHHBATh AJTUHBI OTPE3KOB.
7. | OKPY>KHOCTS; 1 CTtpouTh OTpE3KH 3aJaHHOM JIJIUHBI,
8. | IlpoBepounasi pa6ora Ne 1 1 IIPOBOAUTE ~ OKPYXXHOCTH  3alaHHOI'O
«JInHnm» pannyca.
Bripaxkath 0JHA €IMHULIBI N3MEPEHNUS
JUIMH 4Y€pe3 APYTHeE.
HarypaJjbHble yncia 13 HarypanpHoe uymcno, MHO»kecTBO | UuTaTh U 3aNIMCHIBATH HATYPAJIbHbBIC




9. | Kak 3amuchiBalOT W YUTAIOT 1 HaTypaJbHBIX  4YHMCEl W  €ro | YMCja, CPABHUBATh U YIIOPSA0YUBATD UX.
HaTypaJbHbIC YHCTIA; CBOMCTBA, n3o0pakenne | OnuchIBaTh CBOMCTBA HATYPAIBHOTO
10. | Kak 3anuchlBalOT U YHUTAIOT 1 HaTypaJIbHbIX 4YMCEI TOYKaMH Ha | paja.
HaTypaJbHbIC YHCTIA; YK CIIOBOU npsiMoit. | YepTuTh KOOPIMHATHYIO IPSIMYIO,
11. | Harypanbhneni psaa. CpaBHeHuUe 1 Hcnons3oBanue CBOWCTB | M300pa)xkaTh 4uciaa TOUKaMHU Ha
HATypaJIbHBIX YHCEL, HATYypaJbHBIX YHCEI IPU PEIICHUH | KOOPAUHATHOU MPSMO, HAXOJAUTh
12. | Harypanbnsiii psa. CpaBHeHUE 1 3a7ad4. KOOPAMHATHI OTMEYEHHOU TOUYKH.
HATypaJIbHBIX YHCEL, Pasnmuune wmexny uudpoit  u | OKpyrisiTh HaTypaidbHBIC YHCTA.
13. Yucra ¥ TOYKH HAa Hp}IMOﬁ; 1 YHUCJIOM. HO3I/IHHOHHaH 3anuck | Pemare KOM6I/IHaTOpHH€ 3a1a4u C
14. | Yncna ¥ TOUKH Ha IPSAMOIf; 1 HaTypaJbHOTO YHCJA, [MOMECTHOE | HIOMOUIBIO Iepedopa BCEX BO3ZMOXKHBIX
15. | IpoBepounas paGora Ne 2 1 3HaueHWe IMHUQPbI, pa3psasl U | BAPHAHTOB.
«CpaBHeHHe YHce» KJIaCChl, COOTHOLUIEHWE MEXay | MoJIenupoBaTh X0/ PELICHHUS C
16. | Oxpyrnenue HaTypanbHBIX 1 IBYMsI COCEIHHMHU Ppa3psIHBIMU | IOMOUIbIO PUCYHKA, C IOMOIIBIO JI€peBa
qucen, €IMHULIaMH, YTEHME M 3aIlUCh | BO3MOKHBIX BApHAHTOB
17. | OxpyrieHnne HaTypaabHBIX 1 HaTypalIbHBIX TUCEIL.
quCel; HeoOxonumocthb OKpYTJICHUS.
18. | Pemienne KOMOMHATOPHBIX 1 Ipasuo OKpYTJICHHA
3a1ay; HaTypaJIbHbIX YHCEJL.
19. | PemeHne KOMOMHATOPHBIX 1 Peienne TeKCTOBBIX 327124
3amau; apu(pMETHIECKUM CIIOCOOOM.
20. | Pemenne KOMOMHATOPHBIX 1 Ilonstne o  cpaBHeHMH uHCel,
saad; CPaBHEHWE HaTypalbHBIX —HHCElN
21. | TemaTruveckuii 3a4et Ne 1 1 Apyr € ApyroMm # ¢ HYyJICM,
«HatypajabHble 4nciiay MaTeMatniecKas 3alch
CpPaBHEHHI, CIOCOOBI CpaBHEHUS
qrCell.
JelCTBUS C HATYPAJIbHBIMH 22 CnoxeHnue u BBIYMTAHKE, | BRIMOTHATE apudMeTHIeCKrEe ACHCTBUS
YHCJIAMHU KOMIIOHEHTBI CJIO’KEHUS U | C HaTypaJbHBIMHU YHUCIAMHU, BEIYUCIISATH
22. | CnokeHue U BBIYUTAHUE; 1 BBIUMTAHUS, CBSI3b MEXIY HHMH, | 3HAUCHUS CTENEHEH.




23. | CnoxeHue ¥ BEIYUTAHUE, 1

24. | CnoxeHue U BEIYUTAHUE, 1

25. | YMHOKEHHE U JIETICHUE; 1

26. | YMHOXKEHUE U JeTICHHE; 1

27. | YMHOXEHUE U IEICHUE; 1

28. | YMHOXKeHHUE U JeTICHHE; 1

29. | YMHOXKEHHE U JICTICHUE; 1

30. | IIpoBepounass padora Ne 3 1
«YMHOKEHHE U JeJIeHHe)»

31. | ITopsox IEUCTBUN B 1
BBIYMCIICHHUAX,

32. | Ilopsmox JeUCTBUI B 1
BBIYMCIICHUAX;

33. | [lopsmox JeHCTBUN B 1
BBIYHMCJICHUSAX;

34. | ITopsgok IEUCTBUN B 1
BBIYHMCJICHUSAX;

35. | Crenenp uncia; 1

36. | Crenenp uncia; 1

37. | CreneHp uncna; 1

38. | IlpoBepounasi padora Ne 4 1
«CTeneHp yucjaa »

39. | 3agaun Ha IBUKEHUE; 1

40. | 3amaun Ha ABMIKEHHUE; 1

41. | 3agaun Ha IBHKEHHE, 1

42. | 3amaun Ha ABMIKEHHE, 1

43. | TemaTtnueckuidi 3auyer Ne 2 1

«/leficTBHS ¢ HATYPAJIbHBIMH

YUCJI1aMHN»

HaX0XJIEHUE CyMMbl U Pa3HOCTH,
U3MEHEHUE CYMMbl M Pa3HOCTU
OpU W3MEHEHUH KOMIIOHEHTOB
CJIOKEHMS U BBIUUTAHUS.
YMHOXEHNE " JICJICHNE,
KOMIIOHEHTbl ~ YMHOXEHUS U
NENECHMS, CBSI3b MEXAY HUMH,
YMHOKEHHE M  CJIOXXEHUE B
CTOJIOMK,  JIeJIEHUE  YTOJIKOM,
MpOBEpPKa pe3yjbTaTa C MOMOILBIO
MPUKUJKH U 0OpaTHOTO AEHCTBUS.
UucnoBoe BBIpAKEHHE H  €I0
3HAYEHHE, TNOPANOK BBIITOJIHEHUS
NEUCTBUM.

3anuch 4YHClIa B BUIAE CYMMBI
pa3psIHBIX CIIAraeMbIX, MOPSAIOK

BBIIIOJIHCHUS IIEUCTBUN B
BBIPOKEHUSX, COZepIKaIIUX
CTENCHb, BBIUYMCICHHUE 3HAYCHUU
BBIPAKCHUMH, CoJIepKaIux
CTCIICHb.

EnuHunel  u3MepeHusi: BpPEMEHH,
CKOpPOCTH.

3aBUCUMOCTH MEXIY €IUHHUIIAMU
U3MEPEHUS KaXKI0U BEJIMUUHBI.
3aBUCHUMOCTH MEXK]ly BEJIMUMHAMU:
CKOPOCTh, BpeMsi, PaCCTOSIHUE.
Pemenne HecIOKHBIX 3amad  Ha
JBUKEHUE B IPOTHUBOIMOJIOKHBIX

Haxonuth 3HAYCHUS YHMCIIOBBIX
BBIpKEHUHN, COACPIKAIINX JCHCTBUS
pa3HBIX CTyIIEHEH, cO CKoOKaMu U 0e3
CKOOOK.

BBINMOMHATE NPUKUIKY U OLIEHKY
pe3yJibTaTa BRIUUCICHUH, MPUMEHSTh
NPUEMBI TPOBEPKHU MPABUILHOCTH
BBIYMCJICHUH.

HccnenoBats mpOCTEUIIINE YUCIOBBIE
3aKOHOMEPHOCTH, UCTIOIb3YS YNCIIOBbIE
AKCIIEPUMEHTHI.




HaIIPpaBJICHUAX, B OJHOM
HaIIpaBJICHUH, ABHKXCHHC IIO PCKC
I10 TCUCHUIO U IIPOTHUB TCUCHUA.

Ucnoab3oBanue CBOIICTB 15 IlepemecTuTenbHBIN U | 3anuchIBaTh CBOMCTBA apu(hMETUIECKUX
ACHCTBUM IPU BHIYUCICHUAX COUYeTATENbHBIM 3aKOHBI CIIOKEHUS | IEUCTBUN C TOMOIIBIO OYKB.

44. | CpoiicTBa CIIOXKEHUS u 1 u YMHOXEHHUS, | DOpMYIUpPOBaTh U MPUMEHSTH PaBHIIa
YMHOKEHHS], pacnpeenTeNbHbII 3aKOH | MPeoOpa30BaHMUs YHCIOBBIX BBIPAXKECHHI

45. | CpoiicTBa CJI0KEHUS u 1 YMHOXEHUS OTHOCUTEJILHO | HA OCHOBE CBOMCTB aprU(PMETUUECKUX
YMHOKEHHS], CJIOKECHH, 0b0cHo8aHue | NEUCTBUM.

46. | CpoiicTBa CIIOJKEHUS u 1 aneopummos gvinoHenusl | AHAITU3UPOBATh U PACCYKJIAaTh B XOJI€
YMHOKEHHUS; apughmemuueckux 0etcmauti. WCCJICIOBAHUS YUCIIOBBIX

47. | PaciipenennuTenbHOe CBOMCTRO; 1 Pemenne 3a1ay Ha HaXO0XKICHHE 3aKOHOMEpHOCTEN. OCYHIECTBIATh

48. | PacmipenennTeabHOE CBOMCTBO; 1 YaCTH YMCJIA U YHUCIIA IO €T0 CaMOKOHTPOJIb.

49. | PactipeenuTeabHOE CBOWCTBO; 1 1acTH. MonenipoBats yclIoBue 3a1a4w,

50. | TemaTuueckuii 3aver Ne 3 1 HCHOJIB3Ys PCAIBHBIC IIPCAMETBI H
«HMcnonb3oBanue CBONCTB PUCYHKH.
neiicTBHii npu Pemats TeKCTOBBIE 3a1a41
BLIYHCICHISIX) apu(PMETUYECKUM CTIOCOOOM.

51. | 3agaum Ha 4acTH; 1

52. | 3agaum Ha 4acTH; 1

53. | 3amaun HaA YacTH; 1

54. | 3agaum HaA YaCTH; 1

55. | 3agaun Ha ypaBHUBAHUE, 1

56. | 3ajmaun Ha ypaBHUBAHUE; 1

57. | 3ajauu Ha YypaBHUBAHUE; 1

58. | UToroBsIii TeCcT 1. 1
HartypajabHble yucJia.
Yribl # MHOTOYTOJIbHUKH 11 Harnsauele  npencraBieHus o | MI3MepsTh ¢ OMOIIBIO TPAHCIIOPTHPA U




59. | Kak 0003HaYaIoT u 1 dburypax Ha TUIOCKOCTH: YTIOJI, | CDABHMBATh BEJIMUYUHBI YTJIOB.
CPABHUBAIOT YTJIbI; JOMaHasi, MHOTOYTOJIbHUK. CTpouTh yIiibl 3aJJaHHON BEIUYUHBI.

60. | Kak 0003HaYaroT u 1 Bunp! yrios. Pemrate 3agaum Ha HAXO0XKIECHUE
CPABHUBAIOT YTJIbI; ['panycnHas mepa yria. I'paJlyCHOM MEpHI yTJIOB.

61. | M3mepenue yrios; 1 N3mepenue u noctpoeHue yrioB ¢ | Pacro3HaBath MHOTOYTOJIbHUKHU Ha

62. | I3mMepenue yrios; 1 MOMOIIBIO TPAHCIIOPTHPA. YepTekax, puCyHKax, HaXOAUTh X

63. | U3smepenue yrios; 1 aHAJIOTU B OKPYXKAIOIIEM MHUPE.

64. | Ilposepounas padora Ne 5 1 MopennpoBaT MHOTOYTOJIBHHKH,
«yr.]'ll)l»; HCIIOJIb3YyA 6yMary, ITPOBOJIOKY H JIp.

65. | JlomaHbIe 1 MHOTOYTOJILHUKY; 1 BEIYHUCIIATH TIEPUMETPBI

66. | JJoMaHble 1 MHOTOYTOJIbHUKU; 1 MHOTOYT'OJIbHUKOB

67. | JlomaHble © MHOTOYTOJILHUKH, 1

68. | IlpoBepounass padora Ne 6 1
«Jlomanasy.
JleJMMoCcTh Yucel 18 Jlenutenb u ero cBoicTBa, oOuMil | DopMyIUpPOBATH ONPEICICHUS ASIUTENSA

69. | Jlenutenu u KpaTHbIE; 1 JeNUTeNb JBYX M 0ojee Yucel, | ¥ KpaTHOrO, MPOCTOrO U COCTABHOTO

70. | lenurenu U KpaTHbIE; 1 HauOoNbIIMK OOLMI  JenuTeNb, | Yucia, CBOMCTBA U MPU3HAKU

71. | Jlenutenu v KpaTHEIE, 1 B3aHMHO MPOCTHIE 4Yuclia, | ASJIMMOCTH.

72. | JlenuTeny v KpaTHBIE; 1 HaXOXKJCHUE HauOobiero | Mcrnonb3oBaTh TaOIMITy IPOCTHIX YUCEN.

73. HpOBepquaﬂ paﬁOTa No 7 « 1 06]1131"0 JACIIUTCIIA. HpOBOI[I/ITb HCCJIOXKHBIC UCCIICIOBAHUA,
I[e.]]n']‘eﬂn U KpaTHBIE»; KpaTHoe n €ro CBOI\/JICTBa, 06]_Hee OIINpPasACh Ha YHUCJIOBBIC OKCIICPUMCHTHI.

74. | TIpocTbie U COCTABHBIC YHCIIA, 1 KpaTHoe JAByX u Oonee uucen, | KnaccuduimpoBaTs HaTypaibHbIE YHCIIa

75. | TIpocTsle 1 cocTaBHbIC YHCIIa; 1 HauMEHbIIIee  o0Iee  KparHoe, | (4ETHBIC U HEYETHBIE, TTO OCTATKAM OT

76. | CBoiicTBa HETUMOCTH, 1 CIIOCOOBI HAXOXKJCHUS | ACIICHUS HAa 3 U T. I1.).

77. | CroiictBa memumocTy; 1 HaWMEHBIIIEro 001Iero KpaTtHoro. | Jloka3sIBaTh B ONPOBEpPraTh C MOMOIIBIO

78. | Tipusnaxu nemamocTy; 1 Jlenenne C OCTaTKOM  Ha | KOHTPIIPUMEPOB YTBEPIKICHUS 0

79. | Tipusnaxu gemumocth; 1 MHOXKECTBE HATYPAJILHBIX THCEI, | ACTHMOCTH THCEI.

80. | [Ipu3HAKH AETHMOCTI, 1 C80UCMBA OeleHUsi C OCMAMKOM. Konctpynposatb MaTeMaTUYECKHE

81. | [IpH3HAKM JEITAMOCTE 1 [IpakTuueckue 3a7a4un HA JIEJICHUE | IPEIJIOKEHUS C TIOMOIIBIO CBS30K «H,




82. | Jlenenue ¢ OCTaTKOM; 1 C OCTaTKOM. CHIIHY, «CCIIH..., TO...».
83. | JleneHue ¢ 0CTaTKOM; 1 CBOWMCTBO  JENMMOCTH  CyMMBI | Pemrats 3a1aun, CBSI3aHHBIC C
84. | Jlenenue ¢ OCTaTKOM; 1 (pa3HOCTH) Ha YHCIIO. JIEJTMMOCTBIO YK Cel
85. | KourposnpHass pabora 3a | 1 ITpusnaku nenuMocTH Ha 2, 3,5, 9,
TIOJTYTO €, 10. IIpusnaxu oenumocmu ua 4, 6,
86. | AHaim3 KOHTPOJILHOW pabOTHI. 1 8, 11.
Jloxazamenvcmeo NPUBHAKOB
oenumocmu.
Pemienne mnpakTudyeckux 3amad c
MPUMECHCHUEM IPU3HAKOB
JETUMOCTH.
[IpocTeie W COCTaBHBIC 4YHCIIA,
peutemo Spamocgena.
Pa3znoxxeHnne HaTypajabHOrO YHCIIa
HAa MHOXUTEIM, Pa3JIOKECHUE Ha
IIPOCTHIC MHOKUTEIIH.
Konuuecmeo oenumeneii wucna,
AI20PUMM PA3I0ACEHUS. YUCAA HA
npocmvie MHOMICUMENU, OCHOBHAS
meopema apughmemuxu.
TpeyroabHuKu u 10 TpeyronbHuK, 6uovl | Paco3naBatb TPEYTOJIbHUKHU 151
YeThIPEXYT0JbHUKH mpeyeonbHUKO8. YeTHIPEXYTrOJIbHUKM HA  4YepTekKax M
87. | TpeyroJbHUKHU ¥ UX BUJIBI; 1 YeThIpexXyrojbHUK, PHUCYHKaX, MIPUBOIUTH IPUMEPBI
88. | TpeyroinbHUKU U UX BUBL; 1 NPSIMOYTOJIbHUK, KBaJIparT. aHAJIOrOB 3THX (UTYpP B OKpPYXKaroIiem
89. | IlpsmoyronpHUKH; 1 [Tonsitue o paBeHcTBE PUTYD. MUpE.
90. | IlpsmMOyTrOIBHUKH; 1 [TepumeTp MHOTOYyTONbHUKA. | U300paxkarh TPEYTOJbHUKHU u
91. | IIpoBepounass paGora Ne 8 1 [TonsTrie  mwomamu  QUTYPHL; | YETHIPEXYTOJBHUKA OT PYKH H €
«TpeyroJibHHKH, SIUHUIIBI N3MEPEHHMS IUIOIIA IH. UCITOJIb30BaHUEM YePTEKHBIX
NPSIMOYT O ILHHKH [Tnomans NPSIMOYTOJIbHHUKA, | HKHCTPYMCHTOB HAa HEJIIMHOBAaHHOW W




92. | PaBencrtBo uryp; 1 KBajpara. KJIeTyarol  Oymare;,  MOJEIUPOBATH,
93. | PaBencrtBo uryp; 1 UCIIOJb3YS Oymary, MJIACTUJINH,
94. | [1nomaap OpsIMOYTOJILHUKA,; 1 IIPOBOJIOKY U JIp.
95. | [Inomiaap NpsiMOYTOJIbHHKA,; 1 HccnenoBars CBOMCTBA TPEYrOJIbBHUKOB
96. | IlpoBepounass padora Ne 9 1 u YeTHIPEXYTOJILHUKOB nyTéM
«I1omagm» AKCIIEPUMEHTA, HaOII0ICHUS,
U3MEpPCHUS, MOJICITUPOBAHUSA, B TOM
quclie C MCIIOJIb30BaHUEM
KOMITBIOTEPHBIX IPOTPAMM.
Brrauciarte IJIOIIA U
IPSIMOYTOJIbHUKOB.
BreipakaTe OZHM EIUHUIEI WU3MEPCHUS
IUIOIIAIU Yepe3 ApyTrue.
Pemate  3agaun Ha ~ HaXOXACHHUE
IJIOIIAIEH.
N3o0paxaTs paBHbIC (DUTYPHI.
KoHcTpyrnpoBath OpHAMEHTHI U TAPKETHI
(OT pyKH WJIH € TIOMOIITBI0 KOMITBIOTEpA)
Jpoon 18 Homnsa, wyactb, ApoOHOe uyucio, | MoaenupoBath B rpaguueckoi,
97. | Honwy; 1 IpoOBb. npeaMeTHo — (opMe  TOHATHS U
98. | Jlonw; 1 JlpoOHOE 4YHCIO KaK pe3yjbTaT | CBOMCTBA, CBSA3aHHBIE C  IOHSATHEM
99. | Yro Takoe J1poOb; 1 JICJICHUSL. 00bIKHOBEHHOU OpOOU.
100. | Yto Takoe 1poOk; 1 [IpaBunbHBIE W  HEMpaBWIbHBIC | 3alMUCHIBAT W YNUTaTh OOBIKHOBECHHBIC
101. | Yto Takoe qpobb; 1 npoou, CMeIIaHHas IpoOb | TIpoOH.
102. | OcHOBHOE CBOMCTBO APOOH; 1 (cMerIaHHOE YHCIIO0). CooTHOCHUTh JApoOM W  TOYKH Ha
103. | OcHOBHOE CBOICTBO APOOH; 1 3anuch HATYpajdbHOIO 4HCIA B | KOOPAUHATHOU MPSMOM.
104. | OcHOBHOE CBOICTBO ApOOH; 1 BUIe  Opodu ¢ 3amaHHBIM | DOpMyIUPOBATH, 3aMUChIBaTh C
105. | Miposepounasi paGora Ne 10 1 3HaMEHaTeneM, IpeoOpa3oBaHME | TOMOIIbI0 OYKB OCHOBHOE CBOMCTBO
«OCHOBHOE CBOHCTBO P00 CMELIaHHOM npobu B | OOBIKHOBEHHOMH npoou,




106. | IlpuBenenue apodei k obdIIEMy 1 HETPaBWIbHYIO APOO0b K HA00OPOT. | MPeoOpPa30BLIBATH APOOH.
3HAMEHATEIO; [IpuBenenue npobeit k oOmemMy | [IpumeHsITH pa3linyHbIe MPUEMBI
107. | IlpuBenenue apodei k obIemMy 1 3HAMEHATEIIIO. CpaBHEHHS JpoOel, BbIOMpas HaumbOoliee
3HAMEHATEIO; CpaBHeHME 0OBIKHOBEHHBIX NOIXOJAIIMA B 3aBUCHUMOCTH  OT
108. | [IpoBepounasi padora Ne 11 1 Ipo0eii. KOHKPETHOH CUTYaIHH.
«IlpuBenenne  apodeii Kk Haxonuts crioco0 pemienus 3aaad,
00111eMy 3HAMEHATEJII0» CBSI3aHHBIX C YIIOPSIOUYCHUEM,
109. | CpaBHenue apobeii; 1 CpaBHEHHEM Apodeit
110. | CpaBuenue npo0eii; 1
111. | CpaBHenue npo0eii; 1
112. | HatypanbHble uncia u Apoou; 1
113. | HatypanbsHbIe uncia u Apoou; 1
114. | TemaTuueckuii 3adyer Ne 5 1
«O0OBIKHOBEHHBIE APOOH»
JlelcTBUS C APOOSIMH 36 CnoxeHnne 17} BBIYMTAaHHUE | MOIEMPOBATh CI0KECHUE M BBIYMTAHUE
115. | CnoxkeHre U BBIYUTaAHHE 1 OOBIKHOBEHHBIX JIPOOCH. apobeli ¢ TOMOIIBIO  PEaTbHBIX
pobei; YMHOXeHue 151 NieJieHne | 00BEKTOB, PUCYHKOB, CXEM.
116. | CnoxkeHue W BBIYMTAHHE 1 0OBIKHOBEHHBIX JAPOOEH. dopmyIHpOBaTh, 3aIIMCHIBATh c
pobeit; Pemenve 3amay Ha COBMECTHYIO | IOMOIIBI0O OYKB TIpaBWiia JEHCTBUN C
117. | Cnoxenue u BBIUYUTAHHUE 1 paoory. O0OBIKHOBEHHBIMH JIPOOSIMHU.
npo0eit; [Ipumenenue npobeit npu | Berauciste 3HAYCHUS YUCIIOBBIX
118. | Cnoxenue u BBIUMTAHUE 1 peUICHUH 3a/1a4. BBIPAKCHUH, coZieprKamx pobu;
npobei; IPUMEHSTh CBOMCTBA apU(PMETHUECCKUX
119. | CnoxeHre W BBIYMTAHUE 1 JNEHCTBUM JUTSI panyoHaIn3anuu
apooeii; BBIUMCJICHUU.
120. | CmemanHbIe APOOH; 1 KoMMeHTHpOBATh X0/ BEIYMCIICHHUS.
121. | CmewanHbIe 1po6H; 1 Hcnonp3oBath  TpUEMBI  TIPOBEPKH
122. | CmemanHsle 1podu; 1 pE3ynbTaTOB.
123. | Cnoskenne M BBIYMTAHME 1 [IpoBOUTH HECIOXKHBIE HCCIEIOBAHMS,




CMEIIaHHBIX APOo0eH;

124. | Cinoxenue u BBIUMTAHHE 1
CMEIIaHHBIX JIPOOCH;

125. | Cnoxenue u BBIYUTAHUC 1
CMEIIAHHBIX APOOEH;

126. | Cnoxenue 5 BEIYHTAHHE 1
CMEIIaHHBIX APO0EH;

127. | Cnoxenue U BBIUMTAHUE 1
CMEIIaHHBIX ApO0ei;

128. | IIpoBepounas padora Ne 12 1
«Ciio:2keHHe ¥ BBLIYHTaHHE
apooei»

129. | YMHO)eHHe qpobeii; 1

130. | YMHOXeHue npobeii; 1

131. | YMHO)eHHe qpobeit; 1

132. | YMHO)eHne qpobeit; 1

133. | YMHOoxeHue apooeii; 1

134. | YMuoxeHue apooei; 1

135. | Jlenenne npobeii; 1

136. | lenenne npobeii; 1

137. | lenenne npoOeit; 1

138. | lenenne npobeit; 1

139. | Jlenenne npobeii; 1

140. | Jlenenue npobeii; 1

141. | IIpoBepounasi padora Ne 13 1
«YMHOKEHHUE ) | neJieHHue
apooein»

142. | Haxoxxmenue 4acTtd LEJI0ro u 1

OeJaoro 1mo €ro 4acTu,

CBSI3aHHBIE CO CBOMCTBaMHM JAPOOHBIX
YHCell, O PasiCh Ha  YHUCJIOBBIE
AKCIIEPUMEHTHI.

Pemrate TeKCTOBBIC 3a71a4UH, COACPIKAIIINE
JTpOOHBIC TAaHHBIEC.

Hcnonb3oBath NpuémMsl perieHus 3a1aq
Ha HaXO0KJCHHUE YaCTH IISJIOr0 U IEJIOTO
10 €T0 YacCTH.




143. | HaxoxmeHue 4YacTd LEJI0ro Hu 1
IIeJIOTrO TI0 €T0 YacTH;
144. | HaxoxaeHue 4YacTd LEJI0ro Hu 1
IIeJIOrO TI0 €T0 YacTH;
145. | HaxoxaeHne 9acTu I1IEIOTO H 1
I[eJIOTrO 110 €T0 YaCTH;
146. | HaxoxJaeHHue 4YacTH ICIOT0 H 1
I[EJIOTrO 110 €T0 YaCTH;
147. | 3amaun Ha COBMECTHYIO 1
pabory;
148. | 3amaun Ha COBMECTHYIO 1
pabory;
149. | 3agaun HA COBMECTHYIO 1
paborty;
150. | UroroBslii Tect 2. 1
OO0bIKHOBEHHBIE 1PO0H;
MHOTrorpaHHUKH 10 Harmsimaple  mpencraBineHus o | Pacmo3HaBath Ha 4yepTexax, pUCYHKAX, B
151 | 'eomeTpuyeckue Tela HU HX 1 IIPOCTPAHCTBEHHBIX (PUTypax: KyO, | OKpyKarommeM MUPE MHOTOTPaHHUKH.
n300pakeHne napasuIeIeIuIe I, npusma, | Mzob6paxats MHOTOTPaHHUKH Ha
152. | 'eomerpuueckue Tema W HX 1 nupaMuaa, map, cdepa, KOHYC, | KiIeTdyaron Oymare.
n300pakeHne ITATTAH/IP. N3obpaxenne | MonenupoBath MHOTOTPaHHHKH,
153. | [lapamnenenunen 1 IPOCTPAHCTBEHHBIX (DUTYD. UCTIOJIBb3YS Oymary, IJIACTUJINH,
154. | Tlapannenenumnen 1 [TonsTue o0BeMa; CAUHULIBI | IIPOBOJIOKY U JIp.
155. | IpoBepounass paGora Ne 14 1 obbema. O0bemM mpsiMoyroibHOrO | PaccMarpuBaTh mpocCTEeHIIME CEUCHUS
«VMHOrorpaHHHKI» napajieenurneaa, Kyoa. IIPOCTPAHCTBEHHBIX (PHUTYp, MOTydacMbIe
156. | O6bEM napaurenenumneaa 1 MyTEM [IPEAMETHOTO i
157. | O0BpEéM mapamienenumnena 1 KOMIIBIOTECPHOI'O MOJACJINPOBaHMA,
158. | Inpamuna 1 OTIpEIEIATh UX BH/I.
159. | [Mupamuza 1 N3roTaBnuBaTh MPOCTPAHCTBEHHBIE




160. | UToroBblii TecT 3. D1eMeHTHI 1 burypsl u3 pa3BEPTOK; pacIO3HABATH
reoMeTpuu pa3BEPTKU KyOa, napaienenumnesa,
UPaMUJIbL.
Tab6anubl U TMATPAMMBI 11 Hcnons3oBanne Tabnuil, cxeM, | AHAIM3UPOBaTh TOTOBbIE TAaOJIUIBI U
161. | Yrenue u cocTaBieHUE TaOIUII; 1 yepTexei, TPYTUX CPEICTB | IMarpaMMbl; CPaBHUBATh MEXIY COOOii
162. | Urenue u cocTaBieHHE TaOIUII; 1 MPEACTABICHUS]  JaHHBIX  TIPH | JaHHBIC, XaPAKTEPU3YIOIHUE HEKOTOPOE
163. | Urenue u cocraBiieHUE TaOINII; 1 peLICHUH 3aJ1a4H. SIBJICHUC WUJIH TIPOLIeCC.
164. | JluarpaMmsl; 1 BrimonasaTs c6op nHGOpMaK B
165. Juarpammer; 1 HECJIOKHBIX CIIyYasX, 3all0JIHATH
166. | [TpoBepounasi padora Ne 15 1 MPOCTHIC TAOIMUIIBI, CIICYs] HHCTPYKIIHU
«/AmarpamMmMmbD»
167. | Ompoc OOIIECTBEHHOTO 1
MHCHUS,
168. | Ompoc OOIIECTBEHHOTO 1
MHCHUS,
169. | UToroBasn KOHTPOJIbHAS 1
pabora.
170. | Ananu3 KOHTPOJILHON paOOTHI. 1
171. | TloBTOpEHUE; 1
172. | TloBTOpeHue; 1
173. | Peseps 1
174. | Pe3zeps 1
175. | Pezeps 1




TEMATUYECKOE ININIAHUPOBAHUE
MATEMATUKA
6 KiIacce

Cocraneno B cootBercTBUU ¢ PI'OC OOO u Ha ocHoBe [IpumepHON OCHOBHOI 00pa3oBaTebHON MPOTrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus (ogo0peHa perieHHeM QeaepalbHOTO Yy4eOHO-METOJUYECKOr0 OOBEIUHEHHS 10 00IIeMy oOpa3oBaHUIO,
nporokosn Ne 1/15 ot 08.04.2015), a Takke Ha ocHOBe mporpammbl: MatemaTuka. COOpHUK pabouux Mporpamm. 5—O6 KIIacchl:
nmocobue s yautenen obmeoOpa3oBat. opranusarmii / [cocT. T. A. bypmucrtposa]. — 3-¢ u3n. — M. : IIpocemenne, 2014. ¢
ydyeToM ydeOHuKa: MaremaTruka. 6 kiacc: yued. mna oOuieodpazoBar. opranuzanuii / [[.B. HJopodee, U.®. lapwirun, C.b.
CyBoposa u jp.]; mox pea. I'.B. lopodeea, N.d. [llapsiruna. — 4-¢ uza. — M.: [Ipoceemienue, 2016.

No HanmenoBanus pa3nenoB u Bcero OCHOBHBIE 3JIEMEHTBI COAECPKAHUS Bunbl yueOHOM nesarenbHOCTH
/1 TeM 4acoB o ®I'oC
(Ha Temy)
J{po0u ¥ npoueHTHbI 18 Apudmernueckue aeictBus  co | CpaBHUBATH U YIOPSII0YMBATh

1. | YUto MBI 3HaeM 0 Apo0sIX; 1 CMEUIaHHBIMU JIPOOSMH. OOBIKHOBEHHbIE APOOU. BBIMOIHATH

2. | Uto MBI 3HaeM 0 ApOOsIX; 1 Apudmernueckue  JIEUCTBUS  C | COKpalleHue ApoOei.

3. | Beruncnenus ¢ npo0smu; 1 JTPOOHBIMU YHCIIAMH. dopMyMpoBaTh U MPUMEHSTH MPaBUIIA
4. | Beiuucnenus ¢ n1po0sMmu; 1 Cnocobui PayuoHanu3ayuy | BEIIOJHEHUS apu(pMeTHIeCKuX

5. | «MHOrosTa)xkHbIe» IPOOH; 1 BbIUUCTCHUL U UX NpUMEHeHUe npu | TeUCTBUHU ¢ IPOOSIMHU.

6. | «MHorosTaxHbIe» APOOH, 1 BbINOJIHEHUU OeliCTNBULI. Pemiats 3amauu, BKIIIOYaromue 1poou,

7. | OcHoBHBIC 3aaun Ha KPOGH; 1 [TonsTHE TpOLIEHTA. COCTABJISITH MJIaH PEIICHUS 3aa9H,

8. | OcHOBHBIE 3a1aun Ha APOOH; 1 Cronbuatsie 1 KpyroBbie KOMMEHTUPOBATH CBOM JICUCTBUSI.

9. | OcHoBHbIe 3a1auH Ha APOOK; 1 JMarpaMMel. Hcnonp3oBath ApoOHYIO YEPTY KaK 3HAK
10. | Mposepounas paGora Ne 1 1 N3Bneuenne nundopmanuu us3 JETICHUS.

«Pellenue 32124 Ha IPOGH» JUarpaMm. [TpumensTh TOJIYCHHDIC 3HAHUS B

11. | Yro takoe MpOIEHT; 1 Uszobpadicenue ouacpamm no CUTYyallUsX U3 PEATbHOU KU3HHU.

12. | Yro taxoe mporent; 1 YUCTIOBLIM OAHHBIM. OOBACHSATH, YTO TAaKOE MPOILICHT,

13. | Yo Takoe NpoIEHT; 1 UCIOJIb30BaTh U IOHUMATh CTaHIapTHBIE




14. | Yto Takoe MpoIeHT; 1 000POTHI PEYH CO CIIOBOM ITPOIIEHT.
15. | Yro Takoe MpoIeHT; 1 BripaxaTs nponeHTsl B Ipo0sx u Apoou
16. | CronGuatelie U KpyroBbie 1 B IIpoLleHTax. PemaTe 3a1aun Ha
JMarpaMMel, HAXO0XKJEHUE HECKOIBKUX MPOIEHTOB
17. | CronGuateie U KpyroBble 1 BEJIUYMHBI; IPUMEHATD [TOHATHE
JarpaMMel, IPOLIEHTA B MPAKTUYECKUX CUTYyaIUSIX.
18. | TemaTuueckmii 3auet Ne 1 1 AHaM3UPOBATh TCKCT 33/1a4H,
«OOBLIKHOBEHHBIE Ilpoﬁn» IIPOBOJUTH YHCJIOBBIC DKCIICPUMCHTHI,
MOJICTTPOBATh YCIOBHE C TIOMOIIBIO
CXEM M PUCYHKOB
OOBICHATD, B KAKUX CITydasx IS
peICTaBICHUs HHPOpMaluu
UCIIOJIB3YIOTCS CTOJIOUAThIE AUATPAMMBI,
a B Kakux — Kpyrossie. M3BiekaTs u
UHTEPIPETUPOBATH HHGOPMAIIUIO U3
TOTOBBIX JIMArPaMM, BBITOTHSITh
HECJIOKHBIC BBIYUCIICHUS TI0 TAHHBIM,
IIPE/ICTABIICHHBIM Ha JHarpamMme.
CTpouTh B HECIIOKHBIX CIy4asx
CTOJIOYATHIC U KPYTOBBIC TUATrPaAMMBI 110
JTAHHBIM, TIPEJCTABICHHBIM B TaOTMYHON
dopwme.
IIpsiMble HA TVIOCKOCTH U B 7 Bzaumnoe pacnonoocenue 0syx Pacrnio3naBath ciyyau B3aMMHOTO
NMPOCTPAHCTBE NPAMBIX. PAaCIIOJIOKECHUS ABYX MPSIMBIX, a TAKKE
19. | [lepecekaroruecs: IpsiMbIE; 1 BEpPTUKAJIbHBIE YIiIbl. ONpenensarTs YIribl,
20. | Ilepecekaromuecs npsMbIe, 1 00pa3oBaHHbBIE ABYMS
21. | IlapannenbHbIe IPSIMBIC; 1 MEPECEKAOIIUMUCS NPSIMBIMU.
22. | IlapannenbHbie NPSIMBIE, 1 N3o0paxxath 1Be epeceKaromuecs
23. | Paccrosnue, 1 IpsIMbIE, CTPOUTH MPSIMYIO,




24,

Paccrosnue;

25,

IIpoBepounasi padora Ne 2
«IIpsiMbIe Ha MJIIOCKOCTH U B
NMPOCTPAHCTBE»

NEPHEHAUKYIISIPHYIO JaHHOU
Pacnio3naBaTh citydau B3aMHOTO
PACIOJIOKEHUS ABYX MPSIMBIX Ha
IJIOCKOCTH U B MMPOCTPAHCTBE, a TAKXKe
napaJijiesibHble CTOPOHBI B
MHOTOyTOJIbHUKAX. M300paxkath nBe
napasuieJIbHbIe IPSIMbIE, CTPOUTD
IPSAMYIO, IMAPAIIIEIBHYIO JTaHHOU C
MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB.
AHanu3upoBaTh Croco0d MOCTPOEHUs
napauIeTbHBIX MPSMBIX, TIOIIArOBO
3aJJaHHBI PUCYHKAMHU, BBITIOTHSITH
HOCTPOEHUS; OCYIIECTBIIATD
CaMOKOHTPOJIb, IPOBEPSIsE COOTBETCTBUE
HOJy4YEHHOTO U300paKEeHUS 3aJaHHOMY.
N3mepsaTh paccTOsIHUE MEXAY ABYMS
TOYKAMM, OT TOUKH JI0 MPSIMOM, MEXY
IBYMsI TapajIeIbHBIMU NPSIMBIMH, OT
TOYKHU J10 TWIOCKOCTU. CTPOUTH
napasuieTbHbIC TIPSIMbIE C 3aJaHHBIM
pacCcTOsSIHUEM MEXy HUMH, a TaKKe
r€OMETPUUYECKOE MECTO TOYEK,
oOJiasiaroniee onpeneIEHHbIM
CBOWCTBOM

JecsiTuunbie 1podn

26.

JlecaTrdaHas 3anmch Ipooeii;

217,

JlecaTudaHas 3armmch Ipooei;

28.

JlecaTuunble apoou u
METpUYECKasi CUCTEMA MED;

N L)

Henas u IpoOHas
TECATHIHOU JIPOOH.
Ilpeobpazosanue
O0pobeli 8 decsamuunble OpooOU.
CpaBHEHHE JIECATUYHBIX APOOCH.

qaCTu

00bIKHOBEHHBIX

3anuchIBaTh M YUTATh JCCATUIHBIC
npobu. [IpencraBnsaTh JECATUIHYIO
pOoOb B BUJIE CYMMBI Pa3psTHBIX
cnaraeMbix. MojienupoBaTh AECATUIHBIC
npobu pucynkamu. [lepexoauts ot




29. | IlepeBon 0OBIKHOBEHHOU
JpOOU B ICCATUUHYIO;

30. | IlepeBon 0OBIKHOBEHHOU
JpoOU B ICCATUUHYIO;

31. | IIpoBepounass padora Ne 3
«JlecAaTHIHAS 3anmuch
apoodein)

32. | CpaBHeHue JECATUIHBIX
npo0eit;

33. | CpaBHeHue JIECITUYIHBIX
Tpo0eit;

34. | TemaTuyeckuii 3auer Ne 2

«JlecATHYHBIE TPOO)

IIpeoOpaszoBaHKe IECATUYHBIX
npo0eii B OOBIKHOBEHHBIE.

JECATUYHBIX IpoOeit K
COOTBETCTBYIOIIUM OOBIKHOBEHHBIM CO
snameHateasamu 10, 100, 1000 u 1. 1. n
Hao0opoT. M300pakarh necaTuyHbIe
IpoOu TOYKaMH Ha KOOPJAMHATHON
PAMOU

Hcnonp30Bath AeCATUIHBIC APOOH IS
nepexoaa OT OJTHUX CAMHHI] H3MEPEHUS
K IPYTUM, OOBSCHATH 3HAUCHHSI
JECATUIHBIX TIPUCTABOK, UCTIOIB3YEMBIX
1U1si 00pa3oBaHus HA3BaHUM €IMHMUIL B
METPUYECKOU CUCTEME MEP
dopMynHpoBaTh MPU3HAK OOPATUMOCTH
OOBIKHOBEHHOM JpOOH B IECSITHUYHYIO,
IPUMEHSTH €ro JUIsl pacliO3HaBaHUS
Ipo0Oei, 1711 KOTOPBIX BO3MOKHA (WK
HEBO3MOYKHA) JIECATUYHAS 3aIHCh.
[IpencraBisiTh 0OBIKHOBEHHBIC IPOOHU B
BU/JIE ACCATUYHBIX. [[pUBOIUTH
IPUMEPHI SKBUBAJICHTHBIX
TIPEICTABIICHUN JPOOHBIX YHCEIT
Pacmo3HaBaTh paBHBIC IECATUYHBIC
apobu. OOBSICHATH HA MPUMEPax NPHUEM
CpaBHEHUS JCCATUIHBIX IPOOCH.
CpaBHHBATh U YIIOPSIT0YNBATH
necsatudHbie 1poou. CpaBHUBATH
OOBIKHOBEHHYIO U JIECATUYHYIO IpOoOH,
BBIOMPAS MOAXOSIIYI0 (POPMY 3aIUCH
JTAHHBIX YKceNl. BoIABIATH




3aKOHOMEPHOCTH B IIOCTPOEHUU
IIOCJIEIOBATEIBHOCTH JECATHYHBIX
npoOeii. PemaTh 3a1aun-ruccieoBaHus,
OCHOBaHHBIC Ha IOHUMAaHUH
MOPa3psTHOTO MPUHIIUIA TECATUYHOMN
3aIUCH IPOOHBIX YHUCE

JelicTBUSL ¢ AeCATHYHBIMU
APOOAMH

31

35.

CrmoxeHue W BBIYMTAHHE
JNECATUYHBIX IPOOEH;

36.

CimoxeHue W BBIYMTAHHUE
JECATUYHBIX TPOOCH;

37.

CrmoxeHue W BBIYMTAHHE
JECATUYHBIX ApOOEH;

38.

CrmoxeHue W BBIYMTAHHE
NECATUYHBIX IPOOEH;

39.

IIpoBepounasi padora Ne 4
«Cnoxenne W BbIYMTAHHE
AECATHYHBIX Apo0eiD)

40.

YMHOXEHNE U JeJICHUE

necaTuaHor japoou Ha 10,
100, 1000;

41.

YMHOXEHHE u JICIICHUEC
necsiTuyHo npobu Ha 10,
100, 1000;

42.

YMHOXEHHUE u JICIICHUE
necaTuuyHor japob6u Ha 10,
100, 1000;

43.

YMHOXEHNE JIECATUYHBIX

CrokeHue U BBIYUTAaHUE
JNECATUYHBIX APOOEH.

OxpyrieHue JecITUUHBIX ApOOei.

VYMHOKEHHUE U JIeJICHHUE
JNECATUYHBIX APOOEH.

Jlpobu 6 Basunone, Ecunme, Pume.

Omxkpvimue decamuinbix Opooell.
CmapunHvle cucmemsi mep.
Jlecsamuunvie Opoou u
MempuyecKkas cucmema mep.

JI. Maznuykuii.

Brruucnars cyMMbl 1 pa3HOCTH
JNECATUYHBIX Apo0Oei. BrIMOIHATH
OIIEHKY U MPUKUIKY CYMMBbI
JNECATUYHBIX ApoOei. Pemiath
TEKCTOBBIE 3aJ1auu, MPEIOIararonme
CJI0)KEHHE M BBIUMTAHHUE JCCATUIHBIX
npobei

HccnenoBath 3aKOHOMEPHOCTH B
HM3MECHCHHUH MOJIOKCHHUS 3aIIITOMN B
JTECATUYIHON JPOOU MPU YMHOKEHUH U
nenenuu e€ Ha 10, 100, 1000 u T. 1.
DopMyIUpPOBATH ITPaBUJIA YMHOXKEHUS U
neseHus qecaTuaHou npoou Ha 10, 100,
1000

u T. 1. [[puMeHsATh YMHOKEHHE U
NeJIeHre JeCATUYHON TpoOU Ha CTENEHb
yucia 10 gis nepexoaa oT OgHUX
€IMHUIl U3MepeHust K ApyruM. PemaTh
3a71a4y ¢ peaJibHbIMU JJAHHBIMHU,
MPEJICTaBJICHHBIMU B BUJIE IECATUYHBIX
npobeit

Borauciasats npou3BeieHUE AECATUYHBIX
Ipo0Oeit, necaTuaHOM npodu n




po0eit;

44, | YMHOXEHHE ECITUIHBIX 1
Tpo0eii;

45. | YMHOXeHuE ECITUIHBIX 1
npobei;

46. | YMHOXEHHUE TECATUIHBIX 1
npobei;

47. | YMHOXEHHUE JTECATUYHBIX 1
Tpo0eit;

48. | IIpoBepounasi pa6ora Ne 5 1
«YMHOXKeHHe J1eCATUYHBIX
apooeiny

49. | llenenue AeCATUYHBIX TIPOOEii; 1

50. | JleneHnue neCATUYHBIX TPOOEi; 1

51. | Jlenenue necsITHUHBIX IpOOEH; 1

52. | Jlenenue necATUYHBIX TPOOEi; 1

53. | Jlenenue AeCATUUHBIX APOOCH; 1

54. | Jlenenue NecATUYHBIX ApoOei 1
(mpostomKkeHue),

55. | [lenenue necaATUUHBIX poOei 1
(mposiomkeHue),

56. | llenenue AeCSATHUHBIX IpOOeEit 1
(mposiomkeHue),

57. | Jlenenue necATUYHBIX ApoOei 1
(mposiomkeHue);

58. | Okpyrienue JECATUIHBIX 1
po0ei;

59. | Okpyrnenue JECATUYHBIX 1

npo0eit;

HATYpaJbHOTO YKciia. BerYucisaTh
POU3BEICHUE AECITUUHON ApoOU U
O0OBIKHOBEHHOM, BBIOHUpAsi MOAXOISIILYIO
dbopmy 3anucu IpoOHBIX YUCET.
Bo3Boauts necaruunyo Apoos B
KBaJIpaT U B Ky0. BeuncnsaTh 3HaueHUs
YUCJIOBBIX BRIPAXKEHUH, COMEPIKAIINX
JIEUCTBUS CJIOKCHHUSI, BRIYUTAHUS U
YMHOXKEHUS IECITUIHBIX JTPOOCH.
Pemath TEKCTOBEIE 3a/1aUH
apudmeTnyeckum criocoobom. Pemath
3a/1a4y Ha HaXOXCHUE YaCTH,
BBIPOKEHHOMU JCCATUYHON APOOBIO, OT
JTAHHOM BEJIMYMHBI

CornocTaBisiTh pa3IM4HbIE CIIOCOOBI
Ipe/ICTaBIICHUs] OOBIKHOBEHHOM JIpoOU B
BUJIE IeCATUUHOM. PemiaTe TekcTOBBIE
3a/1auu apuPMETHIECKUM CIIOCOOOM,
UCIIOJIb3YSI Pa3JINYHbIE 3aBUCUMOCTHU
MEXy BeTMIMHAMU; aHAJTU3UPOBATh U
OCMBICITUBATh TEKCT 3aJ[a4H, CTPOUTH
JIOTHYECKYIO TIETTOYKY PacCyKICHHIA;
KPUTHUYCCKU OIICHUBATH MOTYYCHHBIH
OTBET, OCYIIECTBIIATh CAMOKOHTPOJIb,
IIPOBEPSIsl OTBET HA COOTBETCTBUE
YCIIOBUIO

BrruucisaTe 9acTHOE OT JeeHus Ha
JECATUYHYIO IpoOb B OOIIIEM CiTydae.
OcBauBaTh NPUEMBI BEIYHCIICHUS




60. | Oxpyrienue JECATUYHBIX 1 3HAYEHUH JTPOOHBIX BhIPAKCHUN
npobeit; DopMynHpOBaThH MPABUIIO OKPYTIIECHUS
61. | 3agaun Ha JBUIKEHUE, 1 NECATUYHBIX APOOEH, MPUMEHATh €T0 Ha
62. | 3agaun Ha IBH)KECHUE, 1 npakThKe. Beraucnars npubakEHHbBIC
63. | 3amaun Ha OABUXEHUE, 1 YaCTHBIE, BEIPAXKEHHBIC ACCATUYHBIMU
64. | 3amaun Ha IABUXECHUE, 1 JTpOOSIMHU, B TOM YHCJI€ MIPHU PEIICHUH
65. | TemaTuueckuii 3auer Ne 3 1 3aa4 NpaKTUIYCCKOTO XapaKTepa.
«/ledcTBUSA ¢ AECATHUYHBIMHU BEINOAHATE NPUKKUAKY U OLIEHKY
APOOAMM PE3yNbTATOB IEUCTBHUM C JECATUIHBIMU
Ipo0sMuU
Pemathb TEKCTOBEIE 3a/1aUH
apuPMETHIECKUM CITIOCOO0M, UCTIONB3YS
3aBUCUMOCTH MEX]y BEIUUMHAMHU
(CKOpOCTh, BpEMSI U pacCTOSIHUE),
aHAJIM3UPOBATh U OCMBICIUBATH TEKCT
3aauu, nepeopMyInpoBaTh yCIOBUE,
U3BJICKATh HEOOXOIUMYIO
uH(GOPMAITNIO, MOIETUPOBAThH YCIOBUE C
MTOMOIIBIO CXEM, KpUTHYECKU OIIEHUBATD
TIOJTYYCHHBIA OTBET, OCYIICCTBIIATh
CaMOKOHTPOJIb, IIPOBEPSIS OTBET HA
COOTBETCTBHUE YCIIOBUIO
OKpY:KHOCTh 9 Bzaummnoe pacnonooicenue 08yx PacmoznaBaTh pa3audHbIe CIy4dan
66. | OKpy>KHOCTb U mpsMas, 1 OKPYHCHOCMEU, NPAMOU U B3aMMHOT0 PACTIONIOKEHUS MPSIMOU U
67. | OKpy>KHOCTb U mpsMas, 1 OKDYAHCHOCMU. OKPY>KHOCTH, H300paxaTh UX C
68. | se OKPYKHOCTH Ha 1 OMOIIbIO YePTEKHBIX HHCTPYMEHTOB.
TJIOCKOCTH; CtpouTh KacaTeabHyI0 K OKPY>KHOCTH.
69. | [Be OKPY)KHOCTH Ha 1 AHanu3upoBaTh COCOO MOCTPOCHUS
MIOCKOCTH KacaTelbHOM K OKPY>KHOCTH, ITOIIaroBO




70. | IIpoBepounasi padora Ne 1
«OKpYKHOCTH»

71. | IlocTpoeHue TpeyroJbHUKA, 1

72. | IlocTpoeHue TpeyroibHUKa, 1

73. | Kpyrubie Tena; 1

74. | IlpoBepounasi paGora Ne 1

«TpeyronbHuK»

3aIaHHBIN PUCYHKAaMH, BBIIIOJIHATH
MIOCTPOEHMUS, OCYILIECTBIISITh
CaMOKOHTPOJIb, IPOBEPSISL COOTBETCTBUE
MOJIyYeHHOTO U300paKeHUs 3aJJTaHHOMY.
@opMyIMpOBaTh YTBEPKICHHUS O
B3aMMHOM PaCIIOJIOKEHUU IPSIMOM U
OKPY’KHOCTH

Pacno3naBaTe paznuuHbIe Ciyyan
B3aMMHOTO PACIIOJIOKEHUS JBYX
OKPY>KHOCTEH, N300pakaTh UX C
MNOMOILBIO YEPTEKHBIX THCTPYMEHTOB U
oT pyku. KoHCTpynpoBaTh aJiroput™M
MOCTPOEHUS U300pAKEHUI,
COZIEPIKAILUX JBE OKPYKHOCTH,
KACArOIIMECs] BHEIITHUM U BHYTPEHHHUM
0o0pa3oM, CTPOUTH MO AITOPUTMY.
CpaBHUBATH pa3IUYHbIC CIIy4an
B3aMMHOT'0 PACIIOIOKEHUS JBYX
OKPYKHOCTEM

CTpouTh TPEYTOJIbHUK MO TPEM
CTOPOHAM, OIHCHIBATh TOCTPOCHHUE.
PopMyIMpOBATH HEPABEHCTBO
TpeyroyibHuKa. MccnenoBarthb
BO3MOKHOCTb IIOCTPOEHUS
TPEyroJIbHUKA I10 TPEM CTOPOHAM,
UCII0JIb3YysI HEPABEHCTBO TPEYTOJIbHUKA
HccnenoBaTh CBOMCTBA KPYTJIBIX TEI,
UCTIOJIb3YSl SKCIIEPUMEHT, HaOII0/ICHHE,
U3MEPEHUE, MOJECIUPOBAHUE.




OnuceiBaTh UX CBOMCTBA.
Paccmarpusate npocrenmme
KOMOUMHAIMKU TeN: KyO U map, UAIUHAD
U 11ap, Kyo v HUIUHIP, TUpaMuia u3
mapoB. PaccmarpuBars npocrenime
CEUCHMUS KPYIJIbIX TEJ, [0JIy4YaeMble
IIYyTEM PEAMETHOTO WU
KOMITBIOTEPHOI'O MOJIEIIMPOBAHUSI,
ONPENEISATh UX BUA. Pacro3HaBath
Pa3BEPTKU KOHYCA, IUINHAPA,
MOJENUPOBATh KOHYC ¥ UUJIMHID U3
pa3BEPTOK

OTHOLIEHNS U TPOLEHTHI 14

75. | Yto Takoe OTHOIIICHHUE; 1

76. | UTto Takoe OTHOIIICHHUE; 1

77. | Jleneaue B JIAHHOM 1
OTHOIIIEHUH;

78. | lenenue B JTAHHOM 1
OTHOIIIEHUH;

79. | lenenue B JTAHHOM 1
OTHOIIIEHUH;

80. | «I'maBHas» 3ajada Ha 1
MIPOTICHTHI;

81. | «I'naBHAN» 3ajada Ha 1
MIPOIICHTHI;

82. | «I'naBHas» 3ajada Ha 1
MTPOIICHTHI;

83. | «I'maBHas» 3ajada Ha 1

MIPOLICHTBHI,

Macmrab Ha rjiaHe u KapTe.
ITponopuuu. CoiicTBa
MPONOPIMNA, MPUMEHEHHUE
MIPOIOPILIMKA U OTHOIICHUH PU
pEILIEHNH 3a1ay.

BrruuciaeHnue nporeHToB OT Ynucia
Y YHMCJIA 110 U3BECTHOMY IMPOLICHTY,
BBIpaKEHHE OTHOIIICHUS B
MpOoLECHTaX. Pelienne HecIoKHbIX
MPAKTUYECKUX 3aa4 C
MPOLCHTAMU.

Pemenne 3amad Ha OpOLIEHTHI U
JTOJIH.
[Ipumenenue
pEeILIEHNH 3a7aY.

MPONOPUMKA  TIpHU

OOBSCHATH, YTO ITOKA3LIBACT
OTHOIIECHHE JABYX YMCEN, UCIIOJb30BATh
Y TIOHUMATh CTaHAAPTHBIE 000POTHI
pEYH CO CIIOBOM «OTHOILIEHUEY.
CocTaBJATh OTHOLIEHHUS, 00BIACHATH
COIEPKATEIIbHBIN CMBICII
COCTaBJICHHOT'O OTHOIIICHUS.
OOBACHATH, KaK HaXOJSAT OTHOIIICHHUE
OJHOUMEHHBIX U PA3HOUMEHHBIX
BEJIWYHMH, HAXOJIUTH OTHOIIICHUS
BeJIMYMH. MoieupoBaTh OTHOIICHUS
BEJIMYMH C MIOMOUIBIO PUCYHKOB U
yepTexeil. AHaTu3upoBaTh
B3aUMOCBSI3b OTHOIIICHU CTOPOH
KBaJIpaTOB, MX MIEPUMETPOB U
ILIOIIACH.

OOBSICHATH, YTO ITOKA3BIBAET MacIITa0




84. | BelpaxeHHE€ OTHOIICHHUS B
IPOICHTAX;

85. | BelpaxeHHe OTHOIICHHUS B
IPOICHTAX;

86. | BeipaxeHue OTHOIICHUS B
MIPOIICHTAX;

87. | AroroBwiii  Tect Ne 1
«JlecITHYHBIE apoou.
IIpouieHTHI U OTHOIIEHUSI»;

88. | AHayIM3 UTOTOBOTO TECTa

89. | KonTpoasHnasi padora 3a I

MoJIyrojaue.

(KapThl, MIaHA, YePTEkKa, MOJCIIH).
[IpuMeHaTh 3HaHUS O MaciITabe s
penieHus 3aa4 NpakTH4IeCcKoro
xapaktepa. CTpOUTh «KOMHUW» (PUTYpHI B
3aJIaHHOM MaciiTaoe.

Pemate 3a1auu Ha feneHre YUCeN U
BEJTMYMH B ITAHHOM OTHOIIIEHUH, B TOM
YHUCIIe 331291 MTPAKTUIECKOTO
XapakTepa.

AHaTM3UpPOBaTh, KaK MPH IMOCTOSTHHOM
MIEPUMETPE MEHSIETCSI TUTOIIA b
PSIMOYTOJIbHUKA B 3aBUCIMOCTH OT
OTHOIIEHUS €r0 CTOPOH

BripaxaTh NpONEHTHI eCATUYHOM
IpoOBI0. XapaKTepru30BaTh JI0JIH
BEJTUYMHBI PA3TUIHBIMU
HKBUBAJICHTHBIMU CIIOCOOAMH — C
ITOMOILBIO IECITUYHON UIIH
O0OBIKHOBEHHOM JPOOH, MPOIICHTOB.
Pemate 3a1aun Ha HAXOXKICHHE
HECKOJIbKHUX MPOIICHTOB BEJTNYMHBI, Ha
yBeIu4YeHUue (YMEHbIIICHUE) BETUYUHBI
Ha HECKOJIBKO TPOIIEHTOB, Ha
HAXOXKJCHUE BEITMYHUHEI 110 e¢
nporeHty. [[puMeHsITh TOHITHE
MIPOLICHTA TSI pEIIeHUs 3a/1a4
MIPAKTUYECKOTO COICPIKAHUS, 3a]1a4 C
peanbHBIMH TaHHBIMU. [lepexoauTs oT
JECATUIHOM TPOOH K MPOIICHTAM.




BBIpa)KaTI) OTHOHICHUC IBYX BCJINYHUH B
IMpOLCHTAXx. Pemars 3aJa4 Ha
HaXOXACHHUC IIPOLNCHTHOT'O OTHOIICHUA
ABYX BCJIMYHH, B TOM YHUCJIC C 3ad49U C
IMPAaKTHYCCKUM KOHTCKCTOM, C
PCAJIbHBIMU JTaHHBIMH.

Cummertpus 8
90. | OceBasi cuMMeTpHS, 1
91. | OceBas cummeTpus, 1
92. | Ocbh cummeTpun QPUTypHI; 1
93. | Och cummeTpun QPUTypHI; 1
94. | llenTpanbHas CHMMETPUS; 1
95. | llenTpanpHasi CHMMETPHS; 1
96. | [IpoBepounasi padora Ne 1

«Cummerpus»

LlenTpanbHas, oceBas u
3epKanbHas CAMMETPUH.
N300paxeHne CUMMETPUYHBIX

dburyp.

Pacno3naBaTe miiockue QGurypsl,
CUMMETPUYHBIE OTHOCUTEILHO MPSIMOM.
Bripesats u3 Oymaru e Qurypsi,
CUMMETPUYHBIE OTHOCUTEIBHO MPSIMOU.
CTpouTh C NOMOIIBIO HHCTPYMEHTOB
burypy (0Tpe30K, JIOMaHyIo,
TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKpPY>KHOCTB), CHMMETPUUYHYIO TaHHOU
OTHOCHTEJILHO MPSIMOM, U300paxarb OT
pyku. IIpoBoauTs npsimyto,
OTHOCHUTEJILHO KOTOPOil 1B (DUTYpPHI
CUMMeETpUYHBIL. POPMYIIHNPOBATH
CBOMCTBa ABYX (pUTyp, CHMMETPUYHBIX
OTHOCHUTENBHO NpsiMoil. Haxonuts B
OKpPY’KaloIlleM MUPE TIIOCKUE U
IPOCTPAHCTBEHHBIE CUMMETPUYHBIE
¢urypsl. Pacnio3naBats (urypel,
UMEIOIINE OCh CUMMETpUH. Bripe3aTh
ux u3 Oymaru, n300paxaTh OT PyKH U C
NOMOILBIO HHCTPYMEHTOB. IIpoBOaNTH
0Ch CUMMETPHH (PUTYPHI.
dopMynupoBaTh CBOKMCTBA
paBHOOEPEHHOTO ¥ PABHOCTOPOHHETO




TPEYTOJIbHUKOB, IPSIMOYTOJIbHHUKA,
KBaJparTa, Kpyra, CBSI3aHHBIE C OCEBOM
cumMeTpuer. QopMyIMpoBaThH CBOMCTBA
napajiesnenurnena, Kyoa, KoHyca,
UUJIMHIPA, 1apa, CBSI3aHHBIE C
CUMMETPHEN OTHOCHUTEIIBHO IIOCKOCTH.
KonctpynpoBath pUryphl, HCIOIB3YS
CBOWCTBO CUMMETPHUH, B TOM YHUCJIE C
MTOMOIIBIO KOMITBIOTEPHBIX MPOrpaMM
Pacno3naBaTh miiockue Gurypsl,
CHUMMETPUYHBIE OTHOCUTEIIBHO TOYKH.
Crpoutsb Gurypy, CAMMETPUUYHYIO
JTAHHOM OTHOCUTEJIBHO TOUYKH, C
IIOMOILBKO HHCTPYMEHTOB, 1I0CTPAUBATb,
u300paxkath OT pyku. Haxonuts nentp
cUMMeETpHUH QUTYPBI, KOHPUTYypaLTIH.
dopMynHrpoBaTh CBOMCTBA PUTYD,
CUMMETPHUYHBIX OTHOCUTEIBHO TOUYKH.

Bripaxenus, (popmy.ibl, 15
YpPaBHEeHHUsI

97. | O MmaTeMaTUYECKOM SI3BIKE; 1

98. | O maTeMaTUYECKOM SI3BIKE; 1

99. | bykBeHHbIE  BBIpAKEHUS U 1
YHCJIOBBIE MTOJICTAHOBKH;

100. | BykBeHHbBIE  BBIpaXEHHUS U 1
YICJIOBBIE MTOJICTAHOBKH;

101. | ®opmyinbl. Beruncnenus no 1
dhopmynam;

102. | ®opmyinbl. Berancnenus no 1

Hcnonws3zoBanue OykB 11t
0003HAYCHUS YNCEII, BRBIYUCIICHUE
3HAYEHHUS aNreOpandecKoro
BBIPXCHHUSI, TPUMEHEHHE
anreOpandecKux BbIpaKeHUH IS
3aMuCcH CBOMCTB apu(PpMETHUECKUX
JeUCTBUM, IpeoOpa3zoBaHue
anreOpandecKux BhIPAKEHUH.

3anuceiBaTh MaTEMaTUYECKUE
BBIPAKEHHUSI C YUETOM MTPABUI
CHUHTaKCHCa MaTEMaTHYECKOro SI3bIKa,
COCTAaBJISITh BBIPAXKEHUS MO YCIOBUSIM
3a/1a4 ¢ OyKBEHHBIMU JTAHHBIMH.
Ncnonbs3oBath OyKBHI AJI 3aIIUCU
MaTeMaTHUYeCKUX MPEAJIOKEHNH, 00X
YTBEPKICHUI; OCYIIECTBIIATH IEPEBOJ C
MaTEMaTUYECKOroO sA3bIKa Ha
€CTECTBEHHBIH S3bIK 1 HA0OOPOT.
NnmoctpupoBaTh 00IIME YTBEPKACHUS,




dhopmyam;

103. | ®opmynbl. Beraucienus mo 1
dhopmyam;

104. | opMybl JITUHBI 1
OKPY>KHOCTH, IIJIOLIAAN KpyTra
1 00BEMa 1mapa;

105. | ®opmyIbl ATUHBI 1
OKPY>KHOCTH, IIJIOLIAAN KpyTra
1 00bEMa 1apa;

106. | [TpoBepounas padora Ne 9 1
«CocraBienne ¢opmya wu
BbIYHCJIEHHE 110 (hopMyaIam»

107. | Yto Takoe ypaBHEHUE; 1

108. | Uto Takoe ypaBHEHHE; 1

109. | Uto Takoe ypaBHEHHE; 1

110. | YUro Takoe ypaBHEHHE; 1

111. | TemaTuyeckuii 3adyer Ne 4 1

«bByKkBBI B GOpMYJIBI»

3anucaHHble B OyKBEHHOM BHJIE,
YUCJIOBBIMU MTPUMEPAMHU

CtpouTth peueBble KOHCTPYKIIMH C
UCIOJIb30BAaHUEM HOBOUM TEPMUHOJIOTHH
(OyKBEeHHOE BbIpa)KeHHE, YUCIOBAs
M0JICTAaHOBKA, 3HaUeHHE OYKBEHHOTO
BBIPAKEHHUSL, JOITYCTUMBIE 3HAYEHUS
OykB). BeIUHCIIATH 4KMCIIOBBIC 3HAUEHUS
OYKBEHHBIX BBIPQKCHHH MPU JaHHBIX
3HadyeHusIX OykB. Haxonuth
JOIYCTUMBIE 3HaYEHUs1 OYKB B
BbIpakeHUH. OTBEYaTh Ha BOIIPOCHI
3a/1a4 ¢ OyKBEHHBIMU JTAHHBIMU,
COCTAaBJISISl COOTBETCTBYIOIIINE
BBIPAKECHUS

CocTaBnsath (popMyIibl, BEIpaXkKaroIye
3aBUCUMOCTH MEX]y BEIMYMHAMH, B
TOM YHCJIE TIO YCIIOBHSIM, 33JaHHBIM
pUCYHKOM. Bbraucnsats no ¢popmyiam,
BBIPAXKATh U3 (POPMYJIbl OJIHY BETUUHHY
yepe3 Apyrue

OO6cyxaaTh 0COOCHHOCTH YHCIIA TT;
HaXOJUThb JOTOJIHUTEIbHYIO
uH(popMaIIo 00 3TOM YHucIIe.
3HaKOMUTHCA ¢ (hOpMyTIaMU JUTUHBI
OKpPY>KHOCTH, IJIOIIAAHN KpyTa, o0bEMa
mapa; BBIYUCIIATH MO ATUM (HopMyTiaMm.
CtpouTth peueBble KOHCTPYKLIMH C
MCIIOJIb30BAHUEM CIIOB «YPABHEHHEY,




«KOpEHb ypaBHEHUs». [IpoBEpsTS,
SIBJIIETCS JIM YKa3aHHOE YUCIIO KOPHEM
paccMaTpuBaeMoro ypaBHeHus. Pemiars
ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEU
MEXKy KOMIIOHEHTaAMHU JICHCTBUM.
CocTaBIIsITh MAaTEMaTUUCCKHE MOJICIIH
(YpaBHEHUS) 11O YCIOBUSIM TEKCTOBBIX
3ajau

eable uynciaa 17
112. | Kakpe  4ymcia  Ha3bIBAIOT 1
LIEJIBIMHU,
113. | CpaBHEHHE TIEIBIX YUCET; 1
114. | CpaBHEHHE TIEIBIX YUCE; 1
115. | CroxxeHue 1eibIX YHUCe; 1
116. | CiioxxeHue LEIIBIX YUCelT; 1
117. | CnoxxeHue 1eNbIX YHUCET; 1
118. | CinoxxeHue LENIBIX YUCelT; 1
119. | Beruntanue HeJbIX YUCET; 1
120. | Beruntanue 1eibIX YUCE; 1
121. | BeruntaHue HejbIX YUCE; 1
122. | BerunTanue 1eNbIX YUCET; 1
123. | [IpoBepounasi padora Ne 10 1
«Cil02keHHe ¥ BbIYHTAaHHE
IeJIBIX YHceD»
124. | YMHOXEHNE U IETEHNE LETBIX 1
YHCEeT;
125. | YMHOXeHHE U eIeHUE [EIBIX 1
YHCeT;
126. | YMHOXXEHHUE U IeTICHUE LIETBIX 1

N3o0pakeHue ynces Ha YUCIOBOM
(KOOpAMHATHOW) TPSIMOA.
CpaBHenue uncen. /leictBus ¢
MOJIOKUTEIIbHBIMU U
OTPHULIATEITLHBIMU YHUCIIAMHU.
MHOK€eCTBO LIETBIX YHCEN.
llosenenue HYIA u
ompuyamenbHbixX yucer 8
mamemamuxe OpesHocmu. Ponb

Huopanma. Tlouemy (—l)(—l) =+1
?

[TpuBOIUTH MPUMEPHI UCTIOTB30BAHUS B
KU3HU TIOJIOKUTEIBHBIX U
OTpHUIATEeNbHBIX Ynces. ONUChIBaTh
MHO>KECTBO LENbIX uncen. OObsSICHITS,
KaKHe LIeJIble YHCIla Ha3bIBatOT
IPOTUBOIOJIOKHBIMU. 3alIUCHIBATh
YHCJI0, IPOTUBOIOJIOKHOE JAaHHOMY, C
IOMOIIBIO 3HAKa «KMUHYC». YTIPOLIaTh
3anucu tuna —(+3), —(—3)
ComnocTaBIsSITh CBOMCTBA psifa
HATYpaJIbHBIX YHCET U Psa HEebIX
grcen. CpaBHUBATh U YHOPSAIOUYUBATH
uenblie yncna. M3o0paxars 1einble yncna
TOYKaMH Ha KOOPJIMHATHOMN NPSIMOM.
Hcnonb30BaTh KOOPAMHATHYIO TIPSIMYIO
KaK HarJISIHYIO OMOpPY MPHU PEIIeHUH
3aJ1a4 Ha CPAaBHEHUE LEJbIX YUCEl
OOBACHATH HA IpUMEpax, KaKk HaXOJsAT
CYMMY JIBYX LIEJIBIX YHCEJI. 3aIIUChIBATh
Ha MaTeMaTUYECKOM SI3bIKE CBOMCTBO
HYJISl TIPU CIOXKEHUH, CBONCTBO CYyMMBbI




YHCET;

127. | YMHOXEHHE U JEJICHUE LIETBIX
YHCET;

128. | TemaTnueckuii 3auer Ne 5

«enbie yncaa»

POTHUBOIIOJIOKHBIX YHCEN. Y TPOIATh
3aMUCh CYMMBI LEIBIX YHUCE, OMyCKasl,
/i€ 9TO BO3MOXKHO, 3HAK «+» U CKOOKHU.
[lepecTaBnsTh ciaraeMbie B CymMMe
HEBIX Yrcell. BEIYuCIaTh CyMMBbI
LEJIBIX YHUCEl, COJIeprKaIllie J1Ba U OoJee
craraeMbIX. BeanucisTh 3HaUeHUS
OYKBEHHBIX BBIPAKCHUIM
dopMyIHpPOBATH MPABUIO HAXOKICHUS
Pa3HOCTH IIEJIBIX YUCEI, 3aMUChIBAThH €ro
Ha MaTeMaTUYECKOM SI3bIKe. BhIUHUCIISIT
Pa3HOCTh ABYX LIEJBIX YHCEIL.
BpIunciiaTh 3Ha4E€HHS YU CIOBBIX
BBIPAKEHUI, COCTABIICHHBIX U3 LIEJIBIX
YUCEJl C TOMOIIIBIO 3HAKOB «+H» H «—»,
OCYIIECTBIISATH CAMOKOHTPOJIb.
Boruucnsats 3HaueHus: 0yKBEHHBIX
BBIPAKEHUH MPU 3aJaHHBIX LEIbIX
3HaueHUsIX OykB. COMOCTaBIATh
BBITIOJTHUMOCTD JIEHCTBUSI BHIYUTAHUSI B
MHOECTBaX HaTypajIbHbIX YHUCEI U
HEJIBIX YUCET

dopmynMpoBaTh MpaBuia 3HAKOB MPHU
YMHOXEHUHU U JICTICHUHU LEJIbIX YHUCEII,
WJUTFOCTPUPOBATH UX ITPUMEPaMHU.
3anuchiBaTh HA MATEMATUUYECKOM SI3BIKE
paBEHCTBA, BhIpaxaroliue cBoictea 0 u
| npu yMHOKE€HHUH, PABUIIO
yYMHOX€HHUS Ha —1. BBIYUCHATH




MIPOU3BE/ICHUS U YACTHBIE I[EIIBIX YHCE.
BreraucaaTh 3Ha4S€HUS YUCIIOBBIX
BBIPAKECHUM, COJICPIKAILINX PAa3HbIC
JIEUCTBUS C 1ICJIBIMH YHUCIIaAMH.
Beruncnars 3HaueHnst OyKBEHHBIX
BBIPKCHUH MPU 33JJaHHBIX LIEJIBIX
3Ha4YeHUsX OYKB. MccienoBars BOIpoc
00 U3MEHEHUU 3HAKa MPOU3BEACHUS
LEJIBIX YKCel TPU UBMEHEHUU Ha
MPOTUBOMOJIOKHBIEC 3HAKU MHOKUTEJICH.
Onposeprarp ¢ MOMOIIBIO
KOHTPIIPUMEPOB HEBEPHBIC
YTBEPKJICHUSI O 3HAKaX PE3yJbTaTOB
JICUCTBUM C 1ICJIBIMHU YHCJIaMH.

MHo:xecTBAa. 10
KomoOunaropuka
129. | IlonsgTie MHOKECTBA; 1
130. | ITousgTie MHOKECTBA; 1
131. | Oneparuu HaJl MHOXKECTBAMU; 1
132. | Oneparuu HaJ MHOYKECTBAMH 1
133. | Pemienne 3agay ¢ MHOMOIIBIO 1
KpYroB JWiiepa;
134. | Pemienne 3ajay ¢ MHOMOIIBIO 1
Kpyros Diliiepa;
135. | KomOuHaTopHbIe 3a1a4H; 1
136. | KomOuHaTopHbIe 3a1a4H; 1
137. | KomOGuHaTopHbIe 3a1a4u; 1
138. | IIpoBepounasi padora Ne 11 1

«MHOKecTBA.

llepsuunoe
MHOJHCEeCmae Yucel.
Koneunwle u

oecsimuuHvle Opoou.

npedcmaeﬂeﬂue o

OecKoHeuHble

[IpuBOIUTH NpUMEPHI KOHEYHBIX U
OECKOHEYHBIX MHOKECTB.
DopMyIupoOBaTh ONPEACIEHNE
MOAMHOKECTBA, WITIOCTPUPOBATH
MOHSATHE MOJMHOXECTBA C OMOIIBIO
KpyroB Jiniepa. O0Cy)1aTh
COOTHOIILICHUS] MEXKy OCHOBHBIMU
YUCJIOBBIMU MHOXKECTBaMU. 3alUChIBATh
Ha CUMBOJIMYECKOM SI3BIKE
COOTHOILICHUS] MEXIY MHOKECTBAMHU U
MPUBOJIUTH MPUMEPHI PA3TUUHBIX
BAPUAHTOB UX MEPEBOJIa HA PYCCKUI
s3bIK. McciienoBaTh BOIIPOC O YUCIE
MOJAMHOKECTB KOHEYHOT'O MHOKECTBA
DopMyMpoBaTh ONPEAEICHUS




Komo0Ounaropuka

00bEIMHEHUS U TIEPECCUCHUS
MHOeCTB. MImocTpupoBars 311
MOHSTHS C TOMOIIBIO KpyTroB Dilepa.
Hcnonb30BaTh CXeMbl B KAYECTBE
HATrJISTHOM OCHOBBI JJIs pa30ueHus
MHO>KECTBa Ha HEeTepeceKarouecs
noaAMHOXecTBa. [IpoBoInTh JOornyeckue
PacCyKJIEHHUS 10 CIOXKETaM TEKCTOBBIX
3a71a4 C TOMOIIBIO KPYroB Jujepa
Pemats kOMOMHATOpHBIE 3a]1a4U C
MOMOILBIO epedopa BO3MOKHBIX
BapUAHTOB, B TOM YHUCJE IIyTEM
IIOCTPOEHUS JAEPEBa BO3ZMOXKHBIX
BapuaHTOB. CTPOUTH TEOPETHUKO-
MHO>KECTBEHHBIE MOJIEJIM HEKOTOPBIX
BUJIOB KOMOMHATOPHBIX 3a/1a4.

PanmnonajbnHbBIE YHCIa 18

139. | Kakue ynciia Ha3bIBAIOT 1
paIrMOHAIBHBIMU;

140. | Kakue ynciia Ha3bIBAIOT 1
paIrMOHAIBHBIMU;

141. | CpaBHEeHHE  pallMOHAIBHBIX 1
yrcesn. Moiysib 4ncia,;

142. | CpaBHEeHHE  pallMOHATBHBIX 1
yuces. Monyne yucia,;

143. | IIpoBepounasi padora Ne 12 1

«CpaBHeHue
PALMOHAIBHBIX
MopayJb Yucaa

qHuceJI.

Mopnynb yncia, reOMeTpudecKas
UHTEpHIpETaLns MOLYJIS YUCIa.
JlericTBUSA ¢ paliMOHAIbHBIMU
YUCIIAMH.

IIpuMeHsTh B peun U IOHUMATh
TEPMHUHOJIOTHIO, CBSI3AHHYIO C
palMOHAILHBIMU YHCIIAMU;
pacrno3HaBaTh HATypaJlbHbIE, LIEIIbIE,
JIpoOHbIE, TTOJOKUTEIIbHBIE,
OTPULIATEIIbHBIE YUCIA;
XapaKTEPU30BaATh MHOKECTBO
palMOHATIbHBIX YUCEI.

[IprMeHSATh CHMBOJIBHBIC 0003HAYCHHS
JUTSL 3aICH YTBEPKJICHUN O
palMOHATIBHBIX YUCIIAX, O
COOTHOIIECHUSIX MEXTY
MMOJMHOKECTBAMH MHOKECTBA




144, | JleiicTBUs ¢ palliOHAIbLHBIMU 1
YHCJIAMU,

145. | JleiicTBUs ¢ palliOHAIbLHBIMU 1
YHCJIAMU,

146. | [leiicTBus C paruoHaIbLHBIMU 1
YHCIIaMH;

147. | JleiicTBUA ¢ palluOHATBLHBIMU 1
YHCIIaMU;

148. | JlelicTBuUs ¢ paniiOHAIbLHBIMU 1
YHCJIaMH;

149. | ITpoBepouHas padora Ne 13 1
«Bce gelcTBHui C
PANMOHATBHBIMH YHCJIAMMD)

150. | Uto Takoe KOOpIMHATHI; 1

151. | Yto Takoe KOOPAUHATHI; 1

152. | IIpssMOYyTONBHBIE KOOPIMHATHI 1
Ha IJIOCKOCTH;

153. | [IpsiMmoyToJIbHBIE KOOPIUHATHI 1
Ha IIJIOCKOCTH;

154. | [IpssMmoyTOJIbHBIE KOOPIUHATHI 1
Ha IIJIOCKOCTH;

155. | UtoroBblii  T1ect Ne 2 1
«PanmoHanbHbIE qucia.
bykBbI ¥ hopmMy.IbI»;

156. | AHagIM3 UTOrOBOI'O TECTA 1

palMOHAIIBHBIX YUCEN.
[IpuMeHATh CUMBOJIBHOE 0003HAYEHUE
IPOTHUBOIIOJIOAKHOTO YKCIIA, OOBSICHATD
CMBICJI 3anucelt Tuma (—a), ynpoIuarh
COOTBETCTBYIOIIME 3anucu. M3o00paxkath
palMoHaNbHbIC YUCIIA TOUKAMU
KOOPAMHATHOM IIPAMOU

MonenupoBaTh ¢ TOMOIIBIO
KOOPJAWHATHOM MPSAMOUN OTHOIIEHUS
«DOJBIIE» U «MEHBIIIEY IS
pauroHaNbHBIX yKcen. [[pumeHsaTs u
MOHUMATh T€OMETPUUECKUN CMBICT
MOHSATHS MOJIYJISl YUCIIA, ONIPEAEATh
MOZYJIb PAlMOHAIILHOTO YHCIIA,
UCIIOJIb30BaTh CUMBOJIBHOE
0003HaueHNE MOIYJIS JIJIS 3aUCH U
yTeHUs yTBepkaeHnil. CpaBHUBATH U
YIOPSII0UMBATh PallMOHAIbHBIE YK CIIa
@opMyIMpPOBATH MMPABUIIA CIIOKEHUS
JIBYX YMCEJ OJJHOTO 3HAaKa, IBYX YHCEI
pPa3HBIX 3HAKOB, MPABWJIO BHIYUTAHUS U3
OJIHOTO YMCJIA IPYroro; NpUMEHSTh 3TH
MpaBUJIa JIJIsl BBIYUCIICHUS CYMM,
pa3zHocTel. BBINOMHATH YMCIOBBIE
MOJICTAHOBKHU B CYMMBI U PA3HOCTH,
3alrCaHHbIE C TIOMOIIBIO OYKB,
HaXOJUTh COOTBETCTBYIOIIHE UX
3HAYECHUSI.

DopMyIMpOBaTh NMPABUIIA HAXOXKICHUS




MIPOU3BEJICHUS U YaCTHOTO JIBYX YHUCEI
OJHOTO 3HAaKa, ABYX YUCEJ Pa3HbIX
3HAKOB, IPUMEHATH ATH TIpaBuUja Mpu
YMHOKEHUHU U JICJICHUN PAllMOHAIBHBIX
yuceln. Haxonuts KBaapaThl U KyOBbI
palMOHATIBHBIX YUCell. BRIUMCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUN,
COAEpKAIIUX Pa3HbIE NECUCTBUS.
OOBSACHATH U WUTIOCTPUPOBATH MTOHATHE
MPSMOYTOJIBHOW CUCTEMBI KOOPJIMHAT HA
IJIOCKOCTH, TPUMEHSTh B PEYU U
MMOHUMAaTh COOTBETCTBYIOIINE TEPMUHBI
U CUMBOJIUKY. CTpOUTH Ha
KOOPAWHATHOM INIOCKOCTH TOYKHU U
(buUrypsI 10 33JJaHHBIM KOOpIMHATAM,
ONPENEIATh KOOPAUHATHI TOYEK.
[IpoBOANTE HECIIOKHBIE UCCIETOBAHUS,
CBSI3aHHBIE C PACIOJIOKEHUEM TOUYEK Ha
KOOPJIMHATHOM TUIOCKOCTH.

MHOroyroJibHUKHU H 10

MHOTOTPAHHUKHT
157. | Ilapannenorpamm; 1
158. | [1apannenorpamwm; 1
159. | [1apannenorpamwm; 1
160. | Inomanu; 1
161. | ITnomamu; 1
162. | ITnomamu; 1
163. | [Tpuzma; 1
164. | ITpuzma; 1

[TpubnuxenHoe U3MEPEHUE
wiomwaan Guryp Ha KIE€T4aTOM
oymare. Pasnogenuxue gucypoi.
IIpumepywl ceuenuii.
Mmuozoepanunuku. IIpasunvrole
MmHozoepannuxu. Ilpumepsl
pa3BEpTOK MHOTOTPAHHHUKOB,
IUJIMHIpa U KOHYCa.

PacnoznaBaTe napajiesnorpamMm Ha
YyepTekKax, pUCyHKax, B OKPYKaroIEM
mupe. M300paxars napajiesnorpamm ¢
VICIIOJIB30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB. MoaenupoBaTh
napasuieJIorpaMM, UCTIOJIb3ys Oymary,
IIJIACTUIINH, IIPOBOJIOKY U T. 1.
dopmyaupoBaTh, 000CHOBBIBATD,
OIIPOBEPraTh C IOMOLIBIO
KOHTPIIPUMEPOB YTBEPKIAECHUS O




165.

Hroroseiii  Tecr  Ne
«JIeMEHTBI T€OMEeTPHN»;

166.

AHaJu3 UTOTOBOTrO TECTa

CBOMCTBAx MapajuieJorpaMma.
CpaBHHBaTh CBOICTBA
[1apajuIeJIOrPaMMOB Pa3JIMYHbIX BUOB:
pomOa, KBajpara, NpsIMOYrOJIbHUKA.
KoHcTpynpoBaTh criocoObl MOCTPOEHUS
[1apajuIeIorpaMMoOB 110 33 JaHHBIM
PUCYHKaM.

Pacno3naBaTh mpu3Mel Ha YepTEKAX,
PUCYHKaX, B OKPYKarOIIEM MHUpE.
HaspiBats npusmel. Konmposats
PU3MBbI, H300paXKEHHBIE HA KIIETYATOM
Oymare, OCyIIECTBISTh CAMOKOHTPOb,
IIPOBEPSIA COOTBETCTBUE IIOJIYYEHHOIO
U300pakeHUsI 3a/1aHHOMY.
MopnenupoBaTh IPU3MBI, UCIIOJIB3Ys
Oymary, JIacTUJINH, IPOBOJIOKY U T. 1.,
M3rOTaBIUBATh U3 Pa3BEPTOK.
Onpenenars B3aMMHOE PaCIIOIOKEHNE
rpaneit, poep, BEpIIUH MPU3MBI.
OnuceiBaTh CBOKCTBA IPU3MBI,
VCTIOJIb3YSl COOTBETCTBYIOLIYIO
TEPMUHOJIOTHIO. POPMYIIMPOBATH
YTBEPKIAEHUS O CBOMCTBAX MPU3MBI,
ONPOBEPraTh YTBEPKIACHHS C TOMOILBIO
KOHTpHpuMepoB. CocTaBisTh HOpPMYJIbI,
CBSI3aHHBIC C JIMHEUHBIMU, INIOCKUMU U
IIPOCTPAHCTBEHHBIMH
XapaKTepUCTUKAMH IPU3MBI.
MopaenupoBaTh U3 NPU3M APYyrue




MHOI'OI'paHHUKHU

167. | UToroBasi KOHTPOJIbHAs 1
padora.
168. | [ToBTOpEHUE; 1
169. | IToBTOpEHUE; 1
170. | IToBTOpeHue; 1
171. | IloBTOpEHHE; 1
172. | Pe3eps; 1
173. | Pe3eps; 1
174. | Peseps; 1
175. | Pe3eps. 1




TemaTuyeckoe NJIAHUPOBaAHUE 110 ajaredpe
7 KJjace

Coctasneno B cootrBerctBuu ¢ ®I'OC OOO u Ha ocHOBe [IpuMepHO OCHOBHOIM 00pa30BaTENbHON MPOrPaMMbl OCHOBHOTO
obmiero oOpaszoBanus (ogo0peHa perieHHEM (eaepasbHOr0 y4eOHO-METOIUYECKOr0o OOBEIUHEHHS 10 00IIeMy 0oOpa3oBaHUIO,
nporokos Ne 1/15 ot 08.04.2015), a Takke Ha ocHOBe nporpamMMmbl. Matematuka. 5-9 kinaccsl — M.: [Ipocsenienue, 2014 ¢ yuetom y
yeOHmka: Anrebpa.7 knacc: yueb. aisa obmieoOpasosar. opranm3anuid/ [I'.B. Jlopodees, C. b. CyBopona, E.A. byaumosu4 u nip.]. —

3-e m31. — M.: IIpoceemenue, 2015.

Ne HanmenoBanust pa3nenos u Bcero OCHOBHBIE 2JIEMEHTBI COAEPKAHUS Bunbl yueOHOM eATeTbHOCTH
n/m TeEM 4acoB o ®I'OC
(Ha Temy)
/{po0u ¥ MPOLEHTHI 11
1 | CpaBHenue npo0Oeii 1 CpaBHeHHE OOBIKHOBEHHBIX Ymems cpaBHUBATH A1poOH
JPOOCH.
2 | Boruucnenus c 1 PanmonanpHbIC yncia 3namo:
palMOHAJILHBIMU YHCIIAMU MHO0XeCTBO pallMOHATBHBIX YUCEII. | -MOYHO JIK OOBIKHOBEHHYIO JPOOb
3 | Beruucnenms ¢ 1 CpaBHeHUE pallMOHATIBHBIX YUCEII. | IPEJCTABUTh B BUJIC JIECITUUYHOM;
paLMOHAJIBHBIMU YHCIIAMU JleiicTBHS ¢ pallMOHAIBHBIMU -IIPUEMBbI BBITIOJIHEHUSI ICUCTBUH C
4 | BoluucieHus ¢ 1 yucnamu. [Ipeacrasnenue YU CIIAMHU.
panroHaJIBHBIMU YHCIIaMU pPaLMOHATILHOTO YKCIa AECATUYHON | Ymemb:
JpoOBbIO. -CBOOOJIHO MEPEXOIUTh OT JIECATUUHBIX
npobeit K 0OBIKHOBEHHBIM;
-HaXOJIUTh JIECSITUUHBIC SKBUBAJICHTHI,
JECATUYHBIC PUOTKECHUS
O0OBIKHOBEHHBIX JPOOCH;
-IIPUMEHSATH KaJbKYJSATOP
5 | Crenensb ¢ HATypalbHBIM 1 Crenenb ¢ HaTypaJlbHBIM 3namp ONPEJEIICHUE CTENEHU C
MoKa3zaTeseM MOKa3aTeJieM U €€ CBOMCTBA. HaTypaJbHBIM ITOKA3aTEJIeM.




6 | CreneHs c HaTypaJbHBIM [IpeoOpazoBaHust BIpaXKEHUH, Ymemow:
[IOKa3aTeIeM COJIEp KAINX CTEIIEHH C - TI0JIb30BAThCS ONPECIICHUEM CTETICHH
HaTypaJbHBIM I0Ka3aTeJIEM. C HaTypAJIbHBIM I1I0KA3aTEJIEM JUIS
3aIlMCH BBIpaKEHUH 00Jiee KOMIIAKTHO;
- JUIsL BBIIIOJIHEHUS! YIIPAXKHEHUI
/ | 3agaun Ha MPOLIEHTHI 3ajaun Ha 4acTH, JOJIM, IPOLEHTHl | 3Hamp NpaBuia, C MOMOIIBIO KOTOPBIX
8 | 3amaum Ha MPOLIEHTHI Pemenue 3a1ay Ha HAXOXKACHHUE JIECSITUYHAs 1po0b BBIPAKAETCS B MPO-
YaCTH YKCIIa M YUCIIA [0 €T0 YaCTH. | IIEHTaxX U, HA00OPOT, MPOIICHTHI
Pemenue 3a1a4y Ha NPOLEHTHI U 3aMHUCHIBAIOTCS B BUJIE AECSITUYHOU
nosn. [Tpumenenue nponopuuii IpoOu.
IIPU PEIICHUU 3a/1a4. Ymemo:
- CBOOOJHO MEPEXOAUTh OT IPOOH K
INPOLEHTaM U Ha00O0pOT;
- pemars 3aa4u
9 | Cratuctuyeckue TabnuuHoe u rpaduueckoe Ymemon:
XapaKTEPUCTUKHU IIPEICTABIICHUE TaHHBIX, - TI0JIb30BAThCSI CTATUCTUYECKON
10 | CraTucTuueckue CTOJIOUATHIC U KPYTOBBIC TEPMHUHOJIOTUEUN
XapaKTEPUCTUKHU JMarpaMmbl, Tpadukm,

MPUMEHEHUE UarpamMm 1
rpaduKOB JJIsl ONUCAHUS
3aBUCHUMOCTEMN pEAIbHBIX BEJINYVH,
W3BJICUCHUE HH(DOPMAITUH U3
Ta0JIMILL, TUarpaMM U rpauKoB.
OnucaTtenbHbIE CTATUCTUYECKUE
MOKa3aTeNId YUCIOBBIX HAOOPOB:
cpeaHee apuMETHIECKOE,
Meouana, HanOoJIbIIEE U
HaWMeEHbIIIee 3HaUYeHUsI. Mephl
pacceuBaHus: pa3max.




11

KonTpoabHas padora Nel

IIpsimasi u oOpaTHast
NPONOPUMOHATBHOCTD

12 | 3aBucuMocTH 1 OPMYJIbI [Tponopumu. CBolicTBa 3namow:

13 | 3aBucumocTu u HOpMYyIIbI MPOIOPIMI, MPUMEHEHHE - YacTO HUCIOJb3yeMble (DOPMYIIbI;
IPOMOPIUI U OTHOLICHUH MPU - KaKue BEJIMYUHBI Ha3bIBAIOTCS
pEeIIeHNH 3ajad. MEPEMEHHBIMHU.

Ymemn:
- aHaJIM3WPOBATH 33/IaHUE U
yCTaHaBIMBATh 3aBUCUMOCTH;
- BBIYMCIIATH 3HAUEHUE OJJHUX BEJIIMYUH
110 3HaYEHUSIM JIPYTHX
14 | Ipsmas OOpaTHas MpONOPLHOHATBHOCTh 3namp: KaKkue 1B€ BEIUUUHBI
IPONOPLUOHATIBHOCTb. CBoiicTBa QYHKIMH y = k. Ha3bIBAIOTCSI TIPSIMO MPOIOPIIMOHATIBHBIMU
OO6parnas X (0OpaTHO MPOIIOPIIMOHATEHBIMH).
IPONOPIUOHATIBHOCTb. Ymemuw:
15 | Ipsamas - OIpPEAENATh BUJ 3aBUCHUMOCTH;
MIPONIOPLIMOHAIBHOCTb. - HaxoJuThb KO3 HULIMEHT
O6patHas MPONOPIUOHATBEHOCTH;
MPOMOPIIMOHATIEHOCTb. - 3amuChIBaTh (POPMYIION yKa3aHHYIO
3aBUCUMOCTb
16 | IIponopuuu. Pemenne 3agau ¢ Pemennie TekcTOBBIX 3a71a4 3namo:
OMOIIbIO MPOTIOPLIUI apu(pmMeTHnyecKuM crocoooM. - OIlpeJeNeHre MPOTOPIInHY;
17 | llponopuuu. Pemenue 3amay c Hcnonb3oBanue TabIuil, CXeM, - KAaKUe€ YICHbI Ha3bIBAIOTCS KPAWHUMU,
MOMOIUIBIO MPOTIOPLIUI YepTeXel, APYTrux CPeCTB CPEIHUMHU.
IpeJICTaBICHUS JaHHBIX PU Ymemw nipruMeHsITH OCHOBHOE CBOWCTBO
pelleHny 3a7a4u. IPONOPIIH
18 | IIponopuuroHanbHOE JejieHne 3namo:

- YTO TaKO€ OTHOIIICHHUC,




- KaK pacrpenemnsTh MpuObLIb

IPONOPITMOHATFHO
19 | KourpoabHas padora Ne2 1
BBenenne B ajareopy 9
20 | bykBeHHas 3amuch CBOICTB 1 Yucnosble 1 OyKBEHHBIE Ymemo:
NEUCTBUM HAJl YMCIIaMHU BBIPAKECHUSA ~COCTaBIATH GOpMyYJY;
B . -BBIUHUCIISITH 110 (hOpMyIaM;
BIPKCHUC C ICPCMCHHOU. -BBIPAKATH OJIHY BEIMYUHY YePe3
3Ha4YeHHE BBIPAKEHUS. IpYyTYIo;
[lojicTaHOBKA BBIpAXKEHUI BMecTo | -PabOTaTh C OYKBCHHBIMH
MepEMEHHBIX. BBIPOKECHUSIMU;
-BBITOJIHATH YACIIOBBIE TTOJICTAHOBKH U
HaXOJIUTh UX COOTBETCTBYIOIINE
YHCIIOBBIC 3HAYCHHSI
21 | IlpeoOpazoBanne OYKBEHHBIX 1 3name:
BBIpAKEHHUIT -3aKOHBI aJIreOphI;
59 | TIpeoG 5 1 -KaKye BhIPAKCHUS HA3bIBAIOTCSA
peOOPasOBAHUC OYKBCHHBIX TOXKJECTBEHHO PABHBIMH.
BbIPpaKCHUU Yuemos:
23 | [IpeobpazoBanue OyKBEHHBIX 1 -BBITIOJIHATH 3aMEHY OJTHOTO OYKBEHHOTO
BBIPAYKEHHI BBIPKCHHUSI IPYTUM;
-YIIPOIIATh BHIPAKCHUS;
-COCTAaBIISITh AJIreOPanvecKyto CyMMY
24 | PackpbITHe CKOOOK 1 OnnounieH, MHOrousieH. [lelictBus | 3namov/nonumame:
25 | PackpbiTHe CKOOOK 1 C OJJHOUJICHAMH M MHOTOUJIeHaMH | - TEPMHH «PACKPhITh CKOOKI»;
(CIOPKeHYe, BEUTAHHE, - TIPaBHJIO PACKPBITHSA CKOOOK.
MHOKEHHE) Yoems:
Y ' - pacKpbIBaTh CKOOKH;
- BBITIOJIHATH MOJCTAHOBKY
26 | IlpuBenenue mogoOHBIX 1 3namb: Kakue ciaracMble Ha3bIBAKOTCS
CJIaraeMbIX OJJOOHBIMH.
27 | IlpuBenenne mogo0HBIX 1 Ymemon:

cJlaraCMbIX

- IPUBOJIUTH MOIOOHBIE CIaraeMble C




ITOMOIILI0 CHOPMYITMPOBAHHOTO
IIpaBuUa;

- BBIIIOJIHATH KOMIUIEKCHBIE 3aJIaHUS;
PacCKpBIBaTh CKOOKH U IIPUBOJIUTH
OJI00OHBIE CIaracMble

28 | KonTpoabHasi pabora Ne3 1
YpaBHeHus 10
29 | Anrebpanyeckuii Cocoo 1 PellleHne TEKCTOBBIX 3a/a4 3name:
peUICHUs 3a1ad. apH(bMeTquCKHM CIIOCOOOM. - KaKO€ paBE€HCTBO Ha3bIBACTCS
Vcnonp30BaHue TaONIUL, CXEM, YPaBHCHHUCM, .
depTeREH, TDYTUX CPEICTR - CBOWCTBO ypaBHCHUI;
p » APYTHX Cpell - YTO 3HAYMUT PEIIUTh YPAaBHCHHE.
MIPEICTABIICHUS] TAHHBIX MTPU Vmento:
pEIICHUH 3a1a4H. - IEPEBECTU YCIOBUE 3a/1a4u Ha
areOpandecKuil s3bIK;
- COCTaBIIATh Pa3HbIC YpaBHEHUS 110
OJTHOMY ¥l TOMY K€ YCJIOBHIO
30 | Kopuu 1 [ToHATHE YpaBHEHUS U KOPHS 3namo:
YpaBHCHHUA ypaBHeHus. [IpencraBienue o - 4TO Ha3bIBACTCSI KOPHEM YpaBHCHMUS,
PaBHOCWIIBHOCTH ypaBHeHHﬁ. - 9TO 3HAUUT «PCHINTH YPAaBHCHHC))
31 | Pemenue 1 OGIacThb ONpeeNIcHUs YpaBHEHUsS | SHAMb:
ypaBHEHUH U (0671ACTB IOMYCTHMBIX 3HAYCHHIH - 001IMe CBOWCTBA YpaBHEHUH,
32 | Pemenue ypaBHeHHH 1 HepeMeHHOi) THIO3BOJISFOLIHE 3aMEHSTH OJHO
33 | Pemenue 1 P o .. | YPAaBHCHHC IPYTUM,
ypaBHEHUI CIICHUC JIMHCUHBIX — yPABHCHWH. | - oGmipit By TMHEHHBIX
JIuneitnoe ypaBHEHUE C | ypaBHeHuUi.
napametpoM. KonmuectBo KOpHEW | Ymems:
JUHEUHOro YypaBHeHMA. Pemienue | - PCLIATh YPAaBHEHUA, IIPUMCHAA obmme
JIMHEHHBIX yPaBHEHHIA ¢ | CBOHUCTBA ypaBHCHUM,
MapaMETPOM. - 3aITUCHIBATh OTBET
34 | Pemenne 1 Vcnonp30BaHue TaONIUL, CXEM, Ymems:

3aJ1a4 C HOMOIIBIO YPABHEHHUM

- COCTAaBJITb YPABHCHHUC




35 | Pemenue 1 4epTeKeH, IPyTuX CpeJiCTB 10 YCJIOBUIO 3a1a4H;
3aJ1a4 C HOMOIIbIO YPABHEHHUM NpEICTABIIEHNS JAHHBIX TIPH - pelIaTh ypaBHEHHS, IPUMCHSSI OOIIHe
CBOMCTBA;
36 | Pewenne . 1 pEUIEHUH 3a7]a4H. ’
3aJ1a4 C HOMOIIbIO YPABHEHHUM - AQHAJIM3UPOBATH YCIIOBUE 3a1aUU
37 | Pemenue 1
33724 C IOMOIIBK YPABHEHUM
38 | KourpoabHasi padora Ned 1
Koopaunartel u rpaguxku 10
39 | MHoecTBa TOUCK Ha 1 Oyukiuu. [ToasTue QyHKIIMH Ymemes:
KOOPAWHATHOW NPSIMOH - CcBOOOJIHO TIEPEXOIUTh
40 | PaccrosiHne MeXy TOUYKaMH 1 JlekapTOBbI KOOPAWHATHI Ha OT anreOpautecKoi 3anucy
KOOPAMHATHOMU MpsIMOM m1ockoctu. PopmMupoBaHue THCTIOBBIX TIPOMEMYTIOB
o o MPEICTaBICHUHN O HA000POT;
KOOPJIMHATHOU MPSIMOM ’ .
METaNpeaIMETHOM MOHITHUH - BJIQJICTh TEPMUHOJIOTHEH;
«koopauHaTe». CriocoOsl 3aanust | - CTPOUTH TOUKH IO MX
GyHKIUN: aHATUTUYECKUH, KOOpAMHATaM, OTMEHATh
- 5 T KOOPJIMHATHI OTMEYECHHBIX
rpaduueckuii, TabauuHbIN. ['padux TOUEK:
pyrkuum. [pumepst QyHKIH, - MOJIb30BAaThCS 3HAKAMU
MOJy4aeMBbIX B MPOILIECCE > <,
MCCIICIOBAHUS PA3JINYHBIX
42 | MHO)XecTBa TOUEK Ha 1 pPEAbHBIX MPOLIECCOB U PEIICHUS 3name: ypaBHEHUS O0CE€il KOOPAMHAT.
KOOPANHATHOM IIOCKOCTH 3aa4. 3HadeHne GpyHKIUU B TOUKe. | YMemb:
43 | MHoXxecTBa TOYEK Ha 1 CBolicTBa 1 rpadHK JTHHEHHOI - HEPENUTH OT anreOpandecKoro
% o OITMCaHU MHOXXCCTBA TOYCK K
KOOPJIMHATHOM IJIOCKOCTHU byHKIAA. YTIIOBON KO3 UITHESHT
44 | Tpaduku 1 . TrCOMETPUUECCKOMY H300paKEHUIO U
npsiMoii. Paconoxenue rpaduka HA0GOPOT;
45 | Elie HECKOJBbKO BaKHBIX 1 N ? _ B
rpaduKoB JIMHECHHOU (I)yHKHI/II/I B - M300paXkaTh OPSIMBIE X = C, V = C;
; - 3aIMCBHIBaTh YPABHECHUS MPSMbBIX
46 | Eme HECKONBKO BaXHEIX 1 CEBRE IOTT OT = Y TOBOTo na annenLHny Eoo HHaTIELIM ocaM
rpaduKoB. K02 puIIHEHTa U CBOOOIHOTO YJl]/:l)emb' P
47 | I'paduku BOKpYT HAC 1 wiena. Haxoxnenne - OBICTPO M300paKaTh NPSIMBIE ) = X,

K03 UIIHEHTOB JIMHEHHOM

= _x;




q)YHKHI/II/I 110 3aJaHHBIM YCJIOBUAM:

MIPOXOXKJEHUE MPSAMON Uepes3 IBE
TOYKH C 3aJaHHBIMU
KOOpPAMHATaMH, IPOXOKICHHE
MPSIMOM Yepe3 JaHHYIO TOUKY U
MapajuieIbHON JAHHOMN MPSIMOU.

- Ha3bIBaTh TOUKH, YEPE3
KOTOPBIE OHU ITPOXOST;

- yKa3pIBaTh (hOpMYIIy, KOTO

poii 3a1aeTcsi OMCCEKTpHcCa;

- CTPOUTH TpadyK MO TOUKAM
Ymems:

- CTPOHUTH r]ga(bnm 3aBUCUMOCTH
y=xy=x,y=\u\

- U300paXkaTh CXEeMATHYSCKH IpadHKu
JIAHHBIX 3aBUCUMOCTEH;

- CTPOHUTH I'pa(HK IIPH KyCOUHOM
3aJIaHAH 3aBHCHMOCTH;

- COOTHOCHUTH rpaduku
3aBUCUMOCTEHN C COOTBETCTBYIOITUMU
hopMmymamMu

48 | KonurpoJsbHas padora Ne$ 1
CBoiicTBa CTENEHH C 10
HATYPAJbHBIM MOKa3aTeJIeM
49 HpOI/I3BeI[€HI/Ie 1 94aCTHOC 1 CrereHs C HaTypaJbHBIM 3namo Han3yCTb YUCTO BCTPCUAIOIIHUECCA
cTeneHel TIOKa3aTeIeM 1 €€ CBOMCTBRA. I;faﬂpan’l 1 KyObl qHCeI.
. Memb:
50 EITI;?TS{IZ%H@HW 1 HacTHOC 1 [TpeoOpa3oBaHust BRIPaKEHHI, - OTIPEIENAT MIOPATIOK ACHCTBHI pH
CoACpX)KamunX CTCIICHU C BBIYMCIJIEHNHN 3HAYCHUHN BBIPAXKEHUH,
HaTypaJIbHBIM ITI0Ka3aTEIEM. coacprKalnx CTCTICHU,
- BO3BOJIUTH B CTCIICHb ITOJIOKUTEIILHOC
(oTpHIIATEIIBEHOE) YHCIIO, OOBIKHOBEHHYIO
JIECATHUYHYIO JIpOOh
51 | CTeneHb CTENEHU, 1 3Hamp: 4TO IPU BO3BEACHUU
IPOM3BEICHUS U APOOHU OTPHUIIATEIHFHOTO YMCIIa B HEYCTHYIO
52 | CTereHb CTCIICHU, 1 CTETICHB TIOJTy4aeTCsl OTPUIIATEIHHOE

MIPOMU3BEACHUS U IPOOH

YHCIIO.

Ymemn:

- BO3BOJUTH CTCIICHb B CTEIICHD;

- BO3BOJUTH B CTCIICHb IPOU3BEICHUE U
JIpo0b




53 | Pemennue koMOMHATOPHBIX 1 OCHOBHBIE METO/IBI PENICHHS 3namp: IPaBUIIO YMHOKCHMUSI.
3aJa4 TEKCTOBBIX 3a/1aY: Ymemuw: orBeTHTH HA BOpoc «CKOJIBKO
54 | Pemenrne KoMOMHATOPHBIX 1 apH(bMeTHICCKH CYIIECTBYET CIIOCOOOB?), UCIIONIB3YS
3aa4 p L MIPaBUJIO YMHOXKCHUS
anreOpanyeckuii, mepedop
BapuaHTOB. [IlepBruHbIC
MPEJICTABICHUS O APYTUX METO1aX
pelieHus 3a1a4 (reOMeTpUYECKUe U
rpaduyecKue METObI).
55 | IlepectanoBKM 1 [IpaBUIIO YMHOKEHMUS, 3namo:
56 | IlepecranoBku 1 nepecTaHoBKH, (pakTopuan unucnaa. | - LCPMUHOJIOTHIO;
- (dopMyIly IS BEIYUCIICHHS YHCIIa
MEPECTAHOBOK;
-IIOHATUE hakmopuar.
Ymemuw: pemiaTe HECIOXKHBIE 3a1a41
57 | KonTpoabnasi pabora Ne6 1
58 | AHanu3 KOHTPOJIBHON PabOTHI 1
MHoro4JjeHbl 16
59 | OgHOYWIECHBI 1 MHOTOWICHBI 1 O)IHOLIJ]CH) MHOTOUYJICH. I[ef/'ICTBHH 3name: TEPMHHOJIOTHIO.
60 | CioxeHue U BBIYUTAHUE 1 C OJTHOWICHAMH H MHOTOWICHAMH | JI'{’:)'ZZ) ';[‘HTB CYMMY H A3HOCTS
MHOTOYJIEHOB .
(ciokeHue, BEIUUTAHUE, MHOTOUICHOR:
61 | CnoxeHue U BBIUUTAHUE 1 MHOKeHHE). DOPMYJTBI ’ )
MHOTOWICHORB y - PYOpMy - HaXOJUTb 3HAYCHHEC MHOTOYJICHA,
COKpAILICHHOT'O YMHOKEHUSI: - yIopomarh MHOTOYJIEH;
62 | CioxeHne 1 BBIYUTAHNC 1 Pa3HOCTh KBaJPaTOB, KBAIPaT - BBINOJIHATDH YUCJIOBBIC IIOJACTAHOBKH,
MHOT'OYJICHOB
CyMMBI U pa3HOCTH. Pa3noxeHue =
63 | YMHOXEHHE OJHOYJICHA Ha 1 ) 3Hampw pacrpeacaInTeIbHOES CBOMCTBO
MHOTOWICH MHOT'OYJICHA HA MHOXXUTEIIH: YMHOKEHHSI.
MHOTO4JICH CKOOKH, TPYITITUPOBKA, - YMHO>aTbh OJHOYJIEH
65 | YMHOXeHHE MHOTOYJIEHA Ha 1 puMeHeHne GopMyJI Ha MHOTO™LJICH,
MHOTOYJICH COKpaIIEHHOT'O0 YMHOKEHHS. ;ngz’gcﬁiﬁzzizgﬂe MHOTORIICHA
66 | YMHOXXEHME MHOTOWICHA HA 1 p ’




MHOTI'OYJICH

KBaapatHsbIil TpexuieH,

- YIpOULIaTh BBIPAKEHUS

67 | YMHOXEHHE MHOIOYJIEHA Ha 1 pa3IokKeHHe KBaPaTHOTO
MHOTOHJICH TpeX4Je€Ha HA MHOKUTEIIH.
68 | @opMyIbl KBagpaTa CyMMBbI U 1 3Hamp, 4TO IPOU3BEJICHUE ABYX
KBaJipaTta pa3HOCTH MHOTOWIEHOB — 3TO MHOT'OWJIECH, YHCJIO
69 cDOpMy.]_H)I KBaJ[pata CyMMBbI U 1 YJICHOB KOTOPOI'0 paBHO IIPOU3BCACHUIO
KBA/[paTa pasHoCTH YHCJIa YICHOB JAHHBIX MHOTOYJICHOB.
70 | ®opMmyIbl KBagpaTa CyMMBI U 1 Ymemy: )
KBaJ[PATA PA3HOCTH - YMHO>XaTh MHOTOWICH Ha MHOTOYJICH;
b - HCHOJIH30BaTh IIPUEM 3aMCHEI
71 OpMYIJIbI KBagpaTa CyMMBI U 1 3name:
KBaJipaTa pasHOCTH - (hopMyIly KBaIpaTa CyMMBI;
- (popmyiry kBazmparTa pa3HOCTH.
Ymems:
- MPHUMCEHATH (OPMYITy KBajapara
CYMMGEI (pa3HOCTH);
72 | PemeHue 3a1a4 ¢ NOMONIBIO 1 OCHOBHBIE METO/IbI PEIICHUS Ymemo:
ypaBHCHUM TEKCTOBBIX 33144’ - IO YCJIOBMIO 3aJIauM CACIaTh PUCYHOK
. WUJIH CXEMY;
73 | Pemienue 3azaq ¢ MOMOIIBIO 1 apu(MeTHIEeCKN, ! N y; .
ypaBHEHUIA B arTeoRH. 1ene6o COCTaBUTh U PEIIUTh YPABHECHUE
74 | Pemenue 3a1a4 ¢ IOMOIIBIO 1 p I » IEpeOOp
ypaBHEHHUiA BapuaHToB. [lepBUUHbIE
MPECTABICHUS O IPYTUX METOJax
peleHus 3a1a4 (TeOMETPUUYECKUE U
rpaduuecKkue METOIbI).
75 | KonTpoabnas pabora Ne7 1
Pa30:xeHre MHOTO4JIEHOB 17
HA MHOKHTEJIN
76 | Bemecenne obmero 1 OnHousieH, MHOToYsIeH. JlelicTBus | 3Hamb:
MHOXKHUTEJIS 3a CKOOKHU C OJHOWICHAMH ¥ MHOrOWIeHaMy | - TIPHEMBI PA3JIOKECHIS Ha MHOKHUTEIIH;
- YTO IPH BEIHECCHHH OOIIETO
77 | Bomecenue obmero 1 (cnoxeHue, BBIYMTAHUE, P m o
MHOKHTEIS 3a CKOOKH MHOKHUTEIS 32 CKOOKH B OCTaBIIIEHCS B
78 | BblHECEHHE 0OIIEr0 1 ymHOXeHHe). DopMyITbl CKOOKax CyMMe JIOJDKHO OKa3aThCsl

MHOXHTEJIA 34 CKOOKH

COKpPalIICHHOI'O YMHOKCHHUA:

CTOJIBKO CJIara€MhbIX, CKOJIBKO UX OBLI10
B HICXOOAHOM MHOT'OYJICHEC.




Pa3HOCTb KBaJIpaTOB, KBaJAparT
CYMMEBI U pa3HOCTH. Paznoxxenue
MHOI'OWICHA Ha MHOXHNTCJIN:

BBIHCCCHUC O6HI€FO MHOXKHTCJIA 3a

CKOOKH, TPYIITUPOBKA,

Ymems BeINOTHATH Pa3ad0KXCHHUC
MHOTI'OWICHA Ha MHOXXHUTCIIN C
IIOMOIIIBIO BBIHCCCHUA O6IH€FO
MHOKHUTEIS 3a CKOOKH

79 | Crioco6 rpynmnupoBKH 1 Ymems BoIOMpATH CIIOCOO PA3TIOKECHHUS
80 | Criocob rpynmupoBKi 1 npuMeHeHue GopMyI MHOT'OYJICHA Ha JTUHCHHBIC MHOKHUTEIIN
81 | Criocob rpymmupoBKH 1 COKPAIICHHOTO yMHOKCHUS.

82 | ®opMyna pa3HOCTH 1 KBajpaTHblii Tpex e, 3namo:

KBaIpaTOB pa3IoKCHUE KBaIpaTHOI'O - (opMYyIIBI COKPAIIECHHOTO YMHOKCHHS;

83 | ®opMmyna pa3HOCTH 1 TPEX4JI€HAa HA MHOXUTEIIH. - gr0 opmyna (a’ — b?) mo3BoIsIET
KBaJIpaTOB Pa3IIOKUTh MHOTOWICH Ha MHOKHTCIIH.

84 | ®opmyna pa3HOCTH 1 Ymemb IIPUMEHSATE (hOPMY1y
KBaJpaToB a’-b? = = (a-b)(a + b)

85 | ®opMyIIbI Pa3HOCTH M CYMMBI 1 3namb (hopMyJIbI PA3HOCTH U CYMMBI
KyOOB KyOOB (715 ITOJArOTOBJICHHBIX

86 | ®opmyabl pa3HOCTH U CYMMBI 1 00yJarommxcs).

KyOOB Ymems:
- IPUMEHATHh (POPMYJIbI PA3HOCTH H
CYMMBI KYOOB JIJISL pa3IoKCHHS Ha
MHOYKUTEJIH;
- pacno3HaBaTh (OPMYJIbI
COKpPAIICHHOTO YMHOKCHHMS

87 | PasmoxxeHre Ha MHOXKHUTEIIH C 1 3namwb ipreMbl Pa3I0KCHUS
MIPUMEHEHHUEM HECKOJIBKUX MHOT'OYJICHA HA MHOXXUTEIH.
C1oco0oB Ymemu:

88 | PasnmoskeHre Ha MHOKUTEIH C 1 - BBIOpaTh PalMOHAJIBHBIN IIPHEM
[IPUMEHEHUEM HECKOJIBKUX Pas3IoKCHUA Ha MHOKUTEIIN,
CIIOCOGOB - KOMMEHTHUPOBATh pEIICHUE

89 | Pa3iosxeHne Ha MHOKHUTEIIH C 1
MIPUMEHEHHUEM HECKOJIBKUX
croco0oB

90 | Pemrenuie ypaBHEHHMid C 1 Pelienue TMHEWHBIX yPaBHEHHIA. Ymemo:




IIOMOIIIBIO PA3JIOKCHHUA HA
MHOKHUTCJIN

JInHelHoe ypaBHEHUE C
napameTpoM. KosmuecTtBo KopHei

- pemarh ypaBHEHUS C MOMOIIBIO

Pa3JI0KCHUA Ha MHOXXHTCIIN, IIPUMCHAA

91 | Pemenue ypaBHEHUI C 1 o Pa3IAIHBIC IIPUCMBI;
IMOMOIBIO PA3JIOKEHUS HA ﬁEEZgEE{;}ﬁaZB;e;;;CPemeHHe - BBIIIOJIHATD HpeO6paBOBaHI/I$I
MHOXKHUTEIN
MapaMeTPOM.
92 | KonTposbHasi pabora Ne§ 1
YacToTa U BEPOSATHOCTH 4
OTHOCHTENbHAs YacTOTa 1 C J'Iy*—IElfIHBIG OIIBITHI Ymemo
93 | CIIly4aliHOTO COOBITHSA (9KCTIEPHMEHTEI), DIeMEHTaPHBIE ;I(I:Jaxoz[mb ‘{aé:TOTy co6mmél,
. M0JIb3Ysl COOCTBEHHBIC HAOIIOJICHUS U
94 &T;Oaglggfsléz%;ﬁ?m 1 g;yanHHe coOBITHS (MCXOB). FOTOBLIGyCTaTI/ICTI/ILIGCKHe JlaHHbIC;
= POATHOCTH IJICMCHTAPHBIX HAXOAUTh BEPOSATHOCTU CIIyYaHBIX
BeposTHOCTS CiydaitHoro 1 coObITHil. COOBITHS B CIy4aiHBIX | COOBITHI B IPOCTEHIINX CITyYasx
95 | cOOBITHA
_ AKCIIEPUMEHTAX U
96 | BeposTHOCTB cityyaiiHOTO 1 6JIarOIIPHSITCTBYFOLIIE
COOBITHS
AJIEMEHTapHbIE COOBITHS.
BeposiTHOCTH CilydailHBIX
coObITHII. ONBITHI ¢
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.
Kiraccuueckne BEpOSITHOCTHBIE
OTIBITHI C UCITOJIb30BAHNUEM MOHET,
KyOHMKOB.
97 | UTtoroBasi KOHTPOJIbHAS 1
padora Ne9
98 | AHalmM3 KOHTPOJIHHOU 1
paboTHI.
IToBTOpEHME 6
99 | IloBTOpEHUE: CBOMCTBA 1

CTENICHU C HaTypaJbHbIM
MOKa3aTesaeM




100 | [ToBTOpeHuUE: CBOMCTBA 1
CTEIICHH C HaTypaJbHBIM
MOKa3aTeJieM

101 | IToBTOpeHue: GpopmyJibl 1
COKpAIIEHHOT0 YMHOKCHHS.
Koopaunatsel, rpadukm.

102 | IToBTOpenue: GpopmyJibl 1
COKpAIIEHHOTO0 YMHOKCHHS.
Koopaunatsl, rpaduku.

103 | Pe3eps 1

104 | Pe3eps 1

105 | Peseps 1




TemaTH4yeckoe IJIAHUPOBAHME 10 T€COMETPUH

7 kjaacc

Cocrasneno B cootBercTBUM ¢ PI'OC OOO u Ha ocHoBe [IpumepHOIt 0OCHOBHOM 00pa30BaTeNbHON NPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus (0100peHa penieHueM (heaepabHOro yueOHO-METOIMYECKOro 00bEeIMHEHUS 110 001IEMYy 00pa30BaHuUI0, MTPOTOKOI No
1/15 ot 08.04.2015), a Takxe Ha OCHOBE mporpamMmMbl. Marematuka. 5-9 kinaccel — M.: [IpocBemenue, 201 1¢c yueroM yueOHUKA:

I'eomeTpus, 7-9.: Yueb. nusa obmeobpaszorat. yupexaenuii /JI1.C. Atanacsan, B.®. byry3os, C.b. Kagomies u ap. — 13- u3a. — M.:
IIpocsemenue, 2003.

Ne |HammenoBanue pa3gesnoB u | Bcero OCHOBHBIE 2JI€eMEHTHI Buabl yueOHoi1 1eSITeJIbHOCTH
n/n |Tem yacoB (Ha |cogepxanus no ®I'OC
TEMY)
HauajbHble reoMeTpu4ecKue 11 Touka, TUHUS, OTPE3OK, MpsMas, DopMyIHpPOBATH ONPEEICHUS U
CBe/ICHUS Jy4, JOMaHas, MI0CKOCTb, YTOJI, WJUTIOCTPUPOBATH MOHATHUS OTPE3Ka,
1 [Ipsimasg u OTpE30K. 1 OuccekTpuca yria u e€ CBOUCTBA,  |jyya; yriia, IPSIMOT0, OCTPOTO, TYIIOTO
2 JIy4 u yroun. 1 BUJIBL YTJIOB. pa3BEepHYTOrO YIJIOB; BEPTHKAIBHBIX U
3 |CpaBHeHHe OTPE3KOB H YTIIOB. 1 Iloustne pemrantbl. Jinuha. CMEKHBIX YITIOB; OMCCEKTPUCHI yIIIa.
Hsmepermne JumHEL Eppmng: dopMyIUpPOBATh U OOBSICHITH CBONCTBA
U3MEPEHUS JUIMHBL. BennuunHa yria. .
4 N3mMepenune oTpe3KoB. 1 T'panycras Mepa yria. Tpamoit JUTAHBI, TPayCHOM MEPHI yIiia.
5 Permenne 3aznad. 1 yroi. UHCTpyMeHTHI 11st
6 N3mepenne yrios. 1 U3MEPEHUN U ITIOCTPOCHUM;
7 CMeKHBIE U BEPTHKAIbHBIE 1 M3MCPCHHC 1 BRITHCIICHNC YIJIOB,
VIJTBL. JUTHH (PacCTOSTHH).
8 [leprieHIUKYISIpHBIE TIPSMBIE. 1
9 Pemrenne 3amay. 1
10 |Pemrenwue 3amau. 1




11 |KoutpoabHas padora Nel 1
TpeyroabHuK. 18 TpeyronsHuku. Beicota, mequana, |Pacno3HaBaTe Ha yepTexax,
12 | TpeyrojibHHK 1 OucceKkTpuca, TpeyroiabHHKA. OPMYJIUPOBATEL ONPEACIICHUS
y ,
13 e DBEI IPH3HAK PABEHCTBA 1 PaBHOOCIpEHHBIN TPEYTOJIBHUK, €T0 |M300pakaTh MPSIMOYTOILHBIH,
BOMCTBA U pu3HaKu. CBOKCTB i 7
TPEyTOJTHHHKOB. cBOMCTBa U npu3Haku. CBOMCTBA OCTPOYTOJIBHBIH, TYHIOYTOMIbHBIH,
pPaBHBIX TPEYroabHUKOB. [Ipu3Haku |paBHOOEIPEHHBIN, PABHOCTOPOHHUI
14 |Pemenue 3azau. 1 PABEHCTBA TPEYTOJIBHUKOB. TPEYTOJIBHUKH; BBICOTY, MEUAHY,
OKpY>XHOCTb, KPYT, UX DJIEMEHTHI. | OUCCEKTPUCY TPEYTOJIbHUKA.
15 MennaHbl, BBICOTBI U 1 Py . » KPYT, ThHCy TPEY
[Ipocrelinme nocTpoeHus @opMyIUpPOBaATh OMPEAEICHUE PABHBIX
OMCCEKTPUCHI TPEYTOJIbHUKA. .
HUPKYJIEM U JTUHEUKOI: TOCTPOCHUE | TPEYTOJIbHUKOB. POPMYIUPOBATH U
16 CaoiicTBa paBHOOEPEHHOTO 1 OMCCEKTPHCHI yTIIa, JOKa3bIBaTh TCOPEMBI O MIPU3HAKAX
TPEYTOJIbHUKA. NEPIEHINKYJIApa K IPsIMOH, yria ABEHCTBA TPEYTOJIbHUKOB.
b 2
PaBHOTO JaHHOMY, JieJieHue oTpe3ka | DopMyaupoBaTh U JOKa3bIBATh TEOPEMBI
17 |Pemrenwue 3amau. 1 <
15 1B = 1 MOIoJIam. O CBOICTBAxX U MPHU3HAKAX
TOpOH TIpU3HaK paBeHCTBA PaBHOOEIPEHHOTO TPEYTOIBHUKA.
TPCYT'OJILHUKOB. Pemarts 3a1a4u Ha IIOCTPOEHHE,
19 | Pemenne sanad JI0Ka3aTeIbCTBO U BBIUMCIICHUS.
. Briiensats B yclIOBUM 3a71a4 YCIIOBUE U
20 | Tperuii npu3sHaK PaBEHCTBA 1 3aKI0YeHre. MoaeanpoBaTh YCIOBUE
TPCYTOJIbHUKOB. 3a7]a4¥ C MOMOIIBIO YEPTE)KA UIN
21  |Pemenne 3axad. 1 PUCYHKA, IPOBOJUTH JOMOJTHUTEIIbHbBIE
22 | OKpYXHOCTB. 1 MIOCTPOEHUS B X0/i€ pemeHus. Onupasich
23  |Pewenue 3a1a4 Ha 1 Ha YCJIOBHE 3aJ1a4M, IPOBOAUTE
OCTPOCHHCE. HEOOXOaNMBIE TOKa3aTeEIbHbIE
24  |PemieHue 3a1a4 Ha 1 paccyxaenus. COnocTaBisiTh
HOCTPOCHHC. ITOJIyYEHHBIN PE3YJIbTaT C YCIOBUEM
3a/1a4u.
25 |Pemenue 3amau Ha 1




ITOCTPOCHHC.

26 |IloaroTroBka K KOHTPOJIBHOM 1
pabore.
27 |KoutposbHasi padora Ne2 1
28 | Anaynu3 KOHTPOJIBHOU pabOTHI. 1
IMapannenbHble NpsiMble 13 [Ipu3naku u cBOICTBA Pacnio3naBaTh Ha uepTexax, H300paxarb,
napayuieNbHBIX IPSIMbBIX. AKCHOMA OpPMYJIUPOBATH ONpECIICHUE
29  |Ilpu3Haku nmapamieabHOCTH 1 P P opmymp P
napayuiensHoctu EBkiuza. MapauieIbHBIX MPSIMBIX; YTIIOB,
TIBYX TIPSIMBIX. .
«Hauana» Exiuaa. JI Diinep, H. W. |06pa3oBaHHBIX NpH NEepeceUSHUH ABYX
30 |IIpu3Haku napamwieIbHOCTH 1 . .
JloGaueBckwuii. Mictopus nsiTtoro napauieIbHBIX MPSIMBIX CEKYIIEH.
BYX MPSIMBIX.
ABYX TIP nocTyJjara. dopMyIHpOBaTH AKCHOMY
31 |IIpakTuyeckue crocoOsbl 1
napaieIbHBIX MPSIMBIX.
MOCTPOEHUS TTApAIIIICIIbHBIX
dopMyIHpOBaTh U JOKA3bIBATH TEOPEMBI,
IPSIMBIX. .
7 Pp 1 BBIPAKAIOIINE CBOMCTBA BEPTUKAIBHBIX
33 AemeHHe 34441 1 YIJIOB U CMEXHBIX YTIIOB, CBOMCTBA U
KcHoMa Tapa/lieibHBIX MPU3HAKY TapauIeIbHOCTH TMPSIMBIX.
MPSMBIX.
34 | CaoiicTBa nmapauieIbHbIX 1
MPSIMBIX .
35 |CsoiicTBa mapamieIbHbIX 1
TIPSIMBIX .
36 |Pemenwue 3amau. 1
37 |Pemenue 3amau. 1
38 |Pemenwue 3amau. 1
39 |KonTpoJabHasi padoTa Ne3 1
40 | Ananu3 KOHTPOJIBHOUM pabOTHI. 1
CooTHoO1ICHUE MEKTY 20 [IpssMOYTOJIBHBIN, OCTPOYTOJIbHBIN, |DOPMYIMPOBATE U JOKA3bIBATh TEOPEMBI

CTOPOHAMH H yIJIaMH

TYHOYTOJIbHBIN TPEYTOJIbHUKH.

0 COOTHOHMICHUAX MCXKAY CTOPOHAMH U




TPeYroJbHUKA
41 |Cymma yrioB TpeyroibHHUKA. 1
42 | Pemenwue 3amad. 1
43  |COOTHOIICHUS MEXIY 1
CTOPOHaMH U YTJIaMU
TpeyroJbHUKa.
44 |COOTHOIIECHUS MEXKTY 1
CTOPOHAMH U YTJIaMU
TPEYTOJIbHUKA.
45 |HepaBeHCTBO TpeyrojbHUKA. 1
46 |[loaroroBka K KOHTPOJIHHOU 1
pabore.
47 | KourtpoJbHasi padora Ned 1
48 | AHanu3 KOHTPOJIbHOUN pabOTHI. 1
49  |IIpssmoyroJibHBIE 1
TPEYTOJIbHUKU U HEKOTOPBIE MX
CBONCTBA.
50 |Pemenwue 3amau. 1
51 |IIpu3Haku paBeHCTBA 1
MPSMOYTOJIBHBIX
TPEYTOJIHHHUKOB.
52  |Pemenwue 3amay. 1
53 |PaccrosiHME OT TOYKH 10 1
npsAMoinl. PaccrosiHue Mexay
napauIeTbHBIMUA MPSIMBIMHU.
54  |IlocTpoeHue TpeyroiabHUKA 10 1
TPEM DJIEMEHTaM.
55  |IlocTpoeHue TpeyronbHUKa MO 1

TPCM 2JICMCHTAM.

Buemninue yribl TpeyrojgbHUKA.
HepaBeHcTBO TpeyroJibHUKA.
Paccrosinue MexX 1y TOUKaMHU.

PaccrosiHre OT TOUKHM 10 PSIMOM.

Paccrosinue mexay purypamu.
[TocTpoeHue TpeyroJbHUKOB TIO

TPEM CTOPOHAM, IBYM CTOpPOHaM U
YLy MEXIYy HUMH, CTOPOHE U IBYM

MIPUJIEKAITUM K HEN yIriiam.

yrilaMy TPEYroJIbHUKA, CYMME YTJIOB
TPEYrOJIbHUKA, BHELTHEM YTJIe
TpeyroyibHUKa. OOBSICHATH U
WJUTIOCTPUPOBATH HEPABEHCTBO
TpeyroJyibHHKa. Pemars 3agaun Ha
MOCTPOEHUE, 10KA3aTEIBCTBO U
BbIUMCIIEHUS. BriIenaTs B yCIOBUU
3a/1a4yl YCIOBUE U 3aKIIFOUCHHE.
MonenupoBaTh YCIOBUE 33]1a4H C
MTOMOIIIBIO YEPTEkKa WU PUCYHKA,
MPOBOAUTH JOTOJHUTEIbHbBIC
MOCTPOCHUS B X0ji€ petieHus. Onupasch
Ha yCJIOBHUE 33/1a4, TPOBOJIUTH
HE0OXOMMbIE JJOKA3aTeIbHbIE
paccyxaeHus. ConocTaBisiTh
MOJIYYEHHBIA PE3YJIbTAT C YCIOBUEM
3a/1a4H.




56 |IlocTpoeHue TpeyroiabHUKA 10 1
TPEM DJICMECHTAM.
57 |Pemenue 3agay Ha 1
IOCTPOCHHE.
58 |[loaroroBka K KOHTPOJIBHOU 1
pabore.
59 |KonTpoJabHasi padoTa Ne5 1
60 |AHanu3 KOHTPOJIBHOU PabOTHI. 1
IloBTOpEHME 6 O6o0maTe U cucreMaru3upoBaTh|OBiajieHHe yMeHUEM 0000IIEeHUS U
61 |HauanpHble reoMeTpuyecKue 1 3HAHMS 10 OCHOBHBIM T€MaM Kypca|CHCTeMaTH3alliy 3HAHUM 110 OCHOBHBIM
CBEJICHUSI. reoMeTpuu 7 Kiacca. TeMaM Kypca reoMeTpuu 7 Kiacca.
62 |Ilpu3Haku paBeHCTBA 1
TPEYTOJIbHUKOB.
63 |llapamnenbHbie IPSIMBIC. 1
64 | CooTHOIICHUS MEXKTY 1
CTOPOHAMH U YTJIaMH
TPEYTOJIbHUKA.
65 |3agaum Ha TOCTPOCHUE. 1
66 |KonTpoabHas paGora Ne 6. 1
67 |Pesepn 1
68 |Pesepn 1
69 |Pesepsn 1
70 | Pezepn 1




TEMATHYECKOE IINTAHUPOBAHUE
AureOpa
8 ki1ace

Cocragneno B cootrBerctBuu ¢ PI'OC OOO u Ha ocHoBe [IprMepHO OCHOBHOI 00pa3oBaTEIbHOM MTPOrpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBanus (ogoOpeHa pemieHreM QeaepaabHOro yueOHO-METOIMYECKOro 00beIMHEHHS TI0 00IIeMy 00pa30BaHUIO, MPOTOKOI Ne
1/15 ot 08.04.2015), a Takxe Ha ocHOBE mporpamMbl. MartemaTtuka. 5-9 kmaccel — M.: IIpocBemenue, 2014 ¢ yyeTom ydeOHHUKA:
Anrebpa. 8 xmacc: yueb. mus obmeobpasoar. opranm3aruii/ [['.B. Jlopodees, C. b. CyBoposa, E.A. bByaumosu4 u ap.]. — 3-¢ u3a. —

M.: [Ipocsemenue, 2016

Ne HaumeHoBaHwMsI pa3aeinoB u Bcero | OcHOBHBIC IEMEHTHI COICPIKAHHMS Bubl yaeOHOM nesTeIbHOCTH
n/m TEM 4acoB o ®I'OC
(Ha Temy)
AJredOpandeckue Apoou 20 CreneHb ¢ LENTbIM MOKa3aTeseM. KoHctpynpoBate anredpandeckue
1. | Yro Takoe anrebpanueckas 1 Aneebpauueckas 0poob. BhIpakeHus. Haxoaute 061acTh
IpoOb Lonycmumvle 3nauenus oTpesieNieHus anredpandaeckon Apoou;
2. | YUro Takoe anrebpandeckast 1 nepemeHHbIX 8 OpOOHO- BBITIOJTHATH YUCIIOBBIC ITOJACTAHOBKH 1
IpoOb PAYUOHATLHBIX BbIPANCEHUSIX . BBIYMCIIATH 3HAYCHUE POOH, B TOM
3. | Yro Takoe anreOpanyeckas 1 Coxpawenue aneeopauyeckux YHCIIC C IIOMOIIBIO0 KAIBKYIISITOPA.
po0b opobeii. [Ipusedenue dopMynHpoBaTH OCHOBHOE CBOMCTBO
4. | Yro Takoe anredpanyeckas 1 aneebpauveckux opobeti Kk 0owemy | anredpandeckon 1podu U MPUMEHSTh
po6b 3Hamenamento. Jleticmeus ¢ ero JJs mpeodpazoBaHus ApoOeit.
5. | OcHOBHOE CBOHCTBO IpoOu 1 aneebpauveckumu OpoosIMu: BEITIONHATE NEHCTBHS C
6. | OcrHOBHOE CBOIICTBO APOGH 1 Cll0dHCeH e, 8bIYUMAHUE, aNreOpanIecKuMH IPOOSMHU.
7. | Coskenue v BEIUMTAHKE 1 YMHOXCeHue, Oellenue, 86o36edeHue | [IpuMeHsTh mpeoOpa3oBaHmsI
anreGpanuecKux apodeil 8 cmeneHb. BBIPXCHUH JJIsl pEIICHHS 3a/1a4.
8. | Ciiokenme ¥ BEIUMTALME 1 Beipaxats nepemeHHsle U3 GOpMyII
anredOpanvecKux JIpooeit (hu3muecKux, TEOMETPUIECKUX,
9. | YMHOXeHHe U neleHue 1 OMKCHIBAIOIINX OBITOBBIE CUTYAIIUH).
anreGpanyeckux apooeit dopmMyTUpOBaTh ONpeAeTiCHNE CTEIIEHU




10. | YMHOXEHHE U eIeHNE 1 C LIEJIBIM ITOKA3aTEIEM.
anredpandeckux Jpodei ®opMynHpOBaTh, 3AMKUCHIBATH B

11. | IlpeoOpa3zoBanue BhIpaKEHUMH, 1 CHMBOJIMYECKOU opme U
coJiepKalux aiaredopandeckue WUTIOCTPUPOBATH IPUMEPAMU CBOMCTBA
Ipodu CTEIEHU C IIeJIbIM MTOKa3aTelIeM;

12. | CremeHb ¢ [EJIBIM ITOKA3aTEIEM 1 IIPUMEHSTh CBOMCTBA CTEIICHU JIJIA

13. | Ctenens ¢ 1eIbpIM OKa3aTeIEM 1 npeoOpa3oBaHus BEIPAXKECHUH U

14. | CBolicTBa CTEIIEHH C LIEJIBIM 1 BeIUMCIeHUN. Mcop30BaTh 3aUCh
oKasaresieM YHCEN B CTAHIAPTHOM BHJIC JIJIS

15. | CBoiicTBa CTEIEHHU C LIEIBIM 1 BBIPJKECHHUSI pa3MEPOB O0BEKTOB,
mokKasareijiemM AJIMTCIIBHOCTH ITPOUCCCOB B

16. | CBoiicTBa CTENECHH C ICJIBIM 1 OKpy>xatouiem mupe. CpaBHUBATH YHCIIA
oKa3aTejeM Y BEJIMYMHBI, 3alMCAHHBIC C

17. | PemeHne ypaBHEHHIA U 3a1a4 1 HCIO0Ib30BaHueM cteneHu 10.

18. | Peruenue ypaBHeHuil 1 3a1au 1 BrINoaHATE BEIUKUCIIEHUS C PeAIbHBIMU

19. | KonTpoabHas padora Ne 1 1 AQHHBIMH.

20. | AHanu3 KOHTPOJIBLHOM PadOTHI 1 BBINOTHATE NPUKUIKY U OLCHKY

PE3yNbTAaTOB BHIUYMCICHUM.

KBagpatHbie KOpHU 15 Apubmernueckuii KBaJpaTHbI | DOpMyIUpPOBaTh ONPEACICHUS

21. | 3agada o0 HAXOXKICHHUH 1 KOPEHb. KBaJIPaTHOTO KOPHSI U3 YKCIIA.
CTOPOHBI KBaJpara IIpeoOpazoBanue BeIpakeHwuii, | [TpuMensTh rpaduk GyHKIMA Y = X° 115t

22. | 3agada 0 HaXOXKJICHHUH 1 coliepKalnX KBaJpaTHbIC KOPHH: | HAXOXICHUS KOPHEH KBaIPATHBIX
CTOpPOHBI KBaJpaTa YMHOKCHHE, JCIICHUE, BBHIHECECHUE | YPABHECHHM, UCIIONB3YS TIPH

23. | UppauuoHaibHble yncia 1 MHOXXHTEIS HM3-TI0JI 3HaKa KOPHS, | HEOOXOIUMOCTH KalIbKYJISATOD;

24. | Teopema [ludaropa 1 BHeCeHUe MHOMCUmMesi Nno0 3HAK | MPOBOJUTH OLICHKY KBaJApaTHBIX

25. | Teopema ITudaropa 1 KOpHHL. kopHer. CTpouth rpaduk QyHKIIUN

26. | KBagpaTHblil KOpEHb 1 y = +/x , mccnenoBath 1o rpaduKy eé
(anreOpanyeckuil MOAX0N) CBONCTBA.

27. | KBagpaTHblil KOpEHb 1 JloKa3bIBaTh CBOKCTBA




(anreOpanyeckuil MOAX0N)

apu(pMETUYECKUX KBAIPATHBIX KOPHEH;

28. I'paduk 3aBUCUMOCTH Y = Vx 1 MPUMEHSIThH UX K ITPEe0Opa30BaHUIO

29. | I'paduk 3aBHCHMOCTH Y = VX 1 BBIPAKECHUH. 5

30. | CBoiicTBa KBafpaTHBIX KOPHEH 1 BrraucisaTh 3HaYCHUS BRIPAKCHHM,

31. | CpoiicTBa KBapaTHBIX KOPHEH 1 CoACpAKallNX KBAPaTHBIC KOPHH,

32. | [IpeobGpa3oBanie BHPAKCHI, 1 BBITIOJHATH 3HAKOBO-CHMBOITHMECKNE
CONEPIKAIIIX KBAIPATHBIC ACHCTBHS C HCTIOB30BAHHEM
KOpHHU 0003HaYEHU KBAJpaTHOTO U

33. | IIpeobpazoBaHue BBIpaKCHHM, 1 KyOH4ECKOro KOpH. 5
CONEPIKAIIIX KBAIPATHBIE UccnenoBats ypaBHEeHUE X~ = ?’
KOPHH HAXOJUTh TOYHBIE ¥ MPUOIMHKEHHBIC

34. | Kybuueckuii KOpeHb 1 KopHK pE & > 0.

35. | KonTpoJabHasi padora Ne 2 1 (DOPMyjI MPOBATH OTPCACICHUC KOPHA

TPEThEH CTETNICHHU; HaXOUTh 3HAUCHUS
KyOHYeCKHX KOPHEH.

KBaapaTHbie ypaBHeHUsA 19 KBampaTubie ypaBHeHHs. | Pacro3HaBaTh KBaJipaTHBIC YPaBHEHHS,

36. | Kakue ypaBHEHHS Ha3BIBAIOT 1 Henonnasie KBaJpaTHBIC | KJIACCU(PUIIUPOBATH UX. BHIBOIUTH
KBaJPaTHBIMU ypaBHEHHS. JluckpuMuHaHT | GopMyJTy KOpHEH KBaIpaTHOTO

37. | Kakue ypaBHEHUS HA3BIBAIOT 1 KBaIPAaTHOTO ypaBHEHUS. | ypaBHEHHMs. Pemrate kBagpaTHbIe
KBaJPaTHBIMU dopMyna KOpHEW KBaJpaTHOTO | YpaBHEHUS — TOJHBIC U HEITOJTHBIC.

38. | ®opmysa KOpHEH KBaIpaTHOTO 1 ypaBHeHus.  Teopema  Buema. | [IpoBOOUTH NpOoCTENIIINE UCCIAEAOBAHUS
YPaBHEHHUS Teopema, obpamnas  meopeme | KBAAPATHBIX YPaBHEHUH.

39. | ®opmyna KopHeil KBaapaTHOTO 1 Buema. Pemenue kBaapaTHbBIX | Pemate ypaBHEHUs, CBOASIIMECS K
ypaBHEHHs ypaBHCHUI: WCIOJI30BaHUE | KBaAPATHBIM, ITyTEM MTpeoOpa30BaHUid, a

40. | Bropas (opMyia KopHeit 1 dbopmybl JUIS HaXO0XKJICHUS | TAK)KE C IIOMOIIBIO 3aMEHEBI
KBAJIPATHOTO YPABHEHH KOpHEH, epadhuueckuii.  memoo | IEpeMEHHOM.

41. | Bropas (opMyna KopHei 1 petuenus, Pasnodcerue Ha | HaGmronaTh 1 aHaIM3UPOBATh CBS3b
KBAJIPATHOTO YPABHEHH MHOMCUmMeENU, No0bop KOpHeu ¢ | MeXIy KOPHIMHU U KO3 UIITUSHTaAMH

42. | Pemenue 3anau 1 UCNOIb308AHUEM MeopeMbl Buema. | KBanpaTHOTO YpaBHEHHS.




43. | Pemenue 3amau 1 Konuuecmeo ropueti keaopamnozo | @opMyIupoBaTh U T0Ka3bIBaTh
44, | Pemienue 3ana4 1 ypaeneHus 6 3asucumocmu om e2o | TeopeMy Buera, a Takxke oOpaTHYIO
45. | Henomnusie KBaJIpaTHBIC 1 OUCKPUMUHAHMA. TEOpeMy, IPUMEHSTh ITH TEOPEMBI JIJIs
ypaBHEHUS penieHus: pa3HoOOpa3HBIX 3a/1ay.
46. | Hemomaele KBaJIPaTHBIC 1 Pemath TEKCTOBBIC 3aJ1aUu
ypaBHEHUS anredpandeckuM crocooom:
47. | HenoxnHbie KBaJIpaTHbIC 1 MIEPEXO/IUTH OT CIIOBECHOM
ypaBHEHUS (OpMYyITUPOBKH YCIOBHUSA 3a/1a4H K
48. | Teopema Buera 1 anredpandecko MOJENIH MyTEM
49. Teopema Buera 1 COCTAaBJICHHUS YpaBHCHHU, pCIIaTh
50. | Pa3noxeHue KBaJipaTHOTO 1 COCTaBJICHHOC YPABHCHHUC,
TPEXUJICHA HA MHOKHUTEHN MHTECPUPETUPOBATE PE3YIbTAT.
51. | PasmoeHue KBagpaTHOTO 1 Pacnio3naBaTh KBaJipaTHBIN TPEXUJIIEH,
TpEXUICHA HAa MHOKHTEIIH BBISICHSATH BO3MOKHOCTh Pa3JIOKEHUS Ha
52. | PasnoxeHne KBagpaTHOrO 1 MHOYHTEIH, TIPE/ICTABIIATE KBA/PATHBIH
TPEXIICHA HA MHOKHTEIH TpEXUJICH B BUJIE MPOU3BEACHUS
53. | Konrposabnas pagora Ne 3 1 JIMHENHBIX MHO){(HTCJ’IGI‘;I. [IpumensTh
54. | AHanu3 KOHTPONBHOMN PaGOTHI 1 paszIuYHbIC IPUEMBI CAMOKOHTPOJIS MTPU
BBITIOJIHEHUU TTPE0OPa30BAHMIA.
Cucrembl ypaBHeHHMH 20 JluneitHoe ypaBHeHHe ¢ JByMs | Onpenendars, SBISIETCS JIM mapa Yuces
55. | Jlunelinoe ypaBHEHHUE C ABYMS 1 nepeMeHHbIMH.  [Ipsamas  Kax | pelieHueM ypaBHCHUS C IBYMS
MepEMEHHBIMU epaghuueckas unmepnpemayus | ICPEMEHHBIMU; IPUBOAUTH MPUMEPHI
56. | JluneiiHoe ypaBHEHUE C ABYMS 1 JIUHEUHO20 VPABHEeHUs ¢ 08YMs | pelICHUM ypaBHEHUH C ABYyMs
epeMEHHBIMH nepemeHHbIMU. NIEPEMEHHBIMH.
57. | I'paduk nuHEHHOTO YpaBHEHUS 1 [Tonsitue cuctemsl ypaBHeHUH. | PemaTh 3amaun, anreOpandeckoi
C IByMsl IEPEMEHHBIMU Pemenne cucreMbl ypaBHEHHH. MOJIETIbI0 KOTOPBIX SIBIISIETCS YpaBHEHUE
58. | I'paduk nTuHEHHOTO ypaBHEHUS 1 Metoael peleHus CUCTEM | C ABYMs [IEPEMEHHBIMU; HAXOAUTH
C ZIByMsI TIEPEMEHHBIMU JVMHEHHBIX YpaBHEHUW C JABYMs | IEJIbIE PEIIeHUs myTEM miepedopa.
59. | YpaBHeHue npamoii Buaa 1 EepPEMEHHBIMHU: epaghuueckuil | Paco3naBath JUHEHHBIC YPAaBHEHUS C




y=kx+1

60. | YpaBHeHue npsmoil Buaa
y=kx+1

61. | YpaBHeHue npsiMoil Buga
y=kx+1

62. | Cucremsbl ypaBHEHUH.
Pemenune cucreM criocobom
CIIOKEHUS

63. | CucteMbl ypaBHEHUH.
Pemenue cucreM criocooom
CJIOKEHUS

64. | CucteMbl ypaBHEHUH.
Pemenue cucreM criocooom
CIIOKEHUS

65. | Pemenue cuctem ypaBHEHHI
COCOOOM ITOACTAHOBKH

66. | Pemenue cuctem ypaBHEHHI
COCOOOM IOACTAHOBKH

67. | Pemenue cucreMm ypaBHEHUM
Croco0OM MOJICTAHOBKH

68. | Pemenune 3a1a4 ¢ TOMOIIBIO
CHCTEM YPaBHEHUM

69. | Pemenne 3a1a49 ¢ TOMOIIBIO
CHUCTEM YPaBHEHUM

70. | Pemenue 3a1a4 ¢ mOMOIIBIO
CHUCTEM YPaBHEHUM

71. |3amaun Ha  KOOpPJAUHATHOM
TJIOCKOCTH

72. |3amaum  HA  KOOPJAWHATHOMU

Memoo, Memoo CHLOINCEeHUsI, METO]
[10/ICTAHOBKH.

JNBYMsI IEPEMEHHBIMU;, CTPOUTH MPSAMbBIE
— rpaduku TMHEHHBIX YPaBHECHUH;
U3BJICKATh U3 ypaBHEeHHUs Buja y = kX + |
UHGOPMAITUIO O MOJIOKEHUU MPSIMOU B
KOOPANHATHOM IIJIOCKOCTH.
Pacno3naBaTe napasuiesibHbIE U
MIEPECEKAIOIINECS MPSMBIE 10 UX
YpaBHEHUSIM; KOHCTPYHUPOBATh
YpaBHEHUS PSMBIX, MapaATIICIbHbIX
JTaHHOU mpsiMoii. Mcrionp30Barh
MPUEMBI CAMOKOHTPOJISI TIPU
MOCTPOCHUU T'PaPUKOB JIMHEIHBIX
YPaBHEHUM.

Pematp cuctemsl 1ByX JIMHEMHBIX
YPaBHEHUI C IByMS

NIEPEMEHHBIMU; UCIIOJIb30BaTh
rpaguyecKue mpeIcTaBICHUs IS
UCCIIEIOBAHUS CUCTEM JIMHEUHBIX
YPaBHEHUM; pelaTh MpOCTENIINE
CHUCTEMBI, B KOTOPBIX OJTHO U3
YPaBHEHUN HE SIBJISIETCS JINHEWHBIM.
[IpuMensaTh anreOpandeckuii anmnapar
JJIs1 PELICHUS 3a7a4 HA KOOPJIUHATHOM
IJIOCKOCTH. PelaTe TEKCTOBBIE 3a/1a4n
anreObpanyeckuM Crocooom:
NEPEXO/INTh

OT CJIOBECHOI (POPMYITUPOBKH YCIOBHUS
3a/1auu K anreOpandeckoi Moenun
MyTEM COCTABIICHHS] CUCTEMBbI




IIJIIOCKOCTH

ypaBHEHUH; peliaTh COCTaBICHHYIO

/3. | KonTpoJsHasi pa6ora Ne 4 1 CUCTEMY YPaBHEHHII;
74. | AHanu3 KOHTPOJIbHOM pabOThI 1 UHTEPIPETUPOBATH PE3YIBTAT

DOyHKIMHU 14 I'paduk pynkuuu. [pumeps Brruucnsate 3HaueHus: QyHKIMM,
75. | Urenue rpaduxos 1 (GYHKIIHI, TOJTy4aeMbIX B 3aJJaHHBIX (POPMYJIAMU; COCTABIIATH
76. | Uto Takoe QyHKIMS 1 MPOLIECCE UCCIEAOBAHUS TaOIUIBI 3HAUCHUHN (QYHKITHIA.
77. | Yro Takoe QpyHKIIUS 1 Pa3IMYHBIX peabHBIX MporieccoB | CTPOUTH 1Mo ToUKaM rpaduku QyHKIUH.
78. | I'padux pyHKIMN 1 U pelIeHMs 3a/1a4. 3HaUCHHE OnuceiBaTh CBOMCTBA PYHKIIMU Ha
79. | I'padux pyHKImMM 1 ¢byHnkuu B Touke. CBOMCTBa ocHOBe €€ rpaduuecKoro
80. | CoiicTBa (hyHKIMH 1 (GyHKIMI: 00s1acTh onpeenieHus, | IpeacTaBieHus. MoaenupoBaTh
81. | Coiicta QyHKIHH 1 MHO’KECTBO 3HAUEHUH, HYJIH, pealibHbIe 3aBUCUMOCTHU (OpMYJIaMU
82. | Jluueiinas pyHKuus 1 IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, | U rpadukaMu. YurtaTh rpa@uku
83. | Jluneiinas GyHKIMSA 1 YETHOCTh/HEYETHOCTb, peanbHBIX 3aBUCUMOCTEM.
84. | o _ k. 1 IPOMEXYTKH BO3pACTaHUSI U Hcnonb30BaTh QyHKIMOHATBHYIO

YHKIUS Y = — U €€ rpauk
X yObIBaHMsI, HAMOOJIbILIEE U CUMBOJIMKY JJIs 3alIMCH Pa3HOOOPA3HBIX
85. OyHKIUA Yy = s u eé rpaduk 1 HAaMMCHBIIICC 3HAYCHHS. (haKTOB, CBSI3aHHBIX C
86. | _k 1 HccnenoBanue pyHKIMH IO €€ paccMaTpuBaeMbIMH (DYHKITHASMHU,
VHKUHA Y = — U €€ rpaduk
x rpaduky. oOorarasi ONbIT BBITTIOTHEHHS

87. | Konrpoabnas pa6ora Ne 5 1 IIpescTaBieHue 06 aCHMITOTAX. 3HAKOBO-CHMBOJIUYECKUX JICHCTBHIA.
88. | AHanu3 KOHTPOJIBHOM PabOThI 1 HenpepbiBHOCTD PyHKIIUH. Pacrnio3naBaTh BUIbI H3y4aeMbIX

CaoiicTBa 1 rpaduK TUHEHHON
byskuu. Yoo ko3hduimreHt
npsimoii. Pacnionoskenue rpaduka
JTUHENHOW QPYHKIUU B
3aBUCHUMOCTH OT €€ yTIIOBOTO
kodddumrenTa u cBOOOHOTO

yieHa. CBoiicTBa PyHKIMHU vy = k.
X

['unepOoina

¢dbynkuuii. [Toka3piBaTh CXeMaTUUECKH
pacmnoJiokeHre Ha KOOPAMHATHON
IJI0CKOCTH TpaduKOB QDYHKIHH BUAA )
K
=kx,y=kx+h,y= ~ B 3aBHCHMOCTH

OT 3HAYCHHI KO3(PPUIIUEHTOB,
BXOJSAIINX B (DOPMYJIBI.




BeposiTHOCTh UM CTATHCTHKA 9
89 | Craructuueckue 1
XapaKTePUCTUKH
90 | Craructuueckue 1
XapaKTEPUCTHKHU
91 | BeposiTHOCTB 1
PaBHOBO3MOXHBIX COOBITUI
92 | BeposiTHOCTB 1
PABHOBO3MOXHBIX COOBITUI
93 | Cno>xHbI€ IKCTIEPUMEHTHI 1
94 | Cno>xHbI€ IKCTIEPUMEHTHI 1
95 | 'eomeTpuieckre BEpOSITHOCTH 1
96. | ['eomeTpuyeckue BEPOSITHOCTU 1
97. | KontpoJnHas padora Ne 6. 1
98. | IloBTOpeHwue. 1
99. | IloBTOpEHwUE. 1
100. | IToBTopenwme. 1
101 | [ToBTOpEHue. 1
102 | UToroBas KOHTPOJIbHAs 1
padora
103 | Peseps 1
104 | Pesepn 1
105 | Peseps 1

HeszaBucumebie COOBITHA.
YMHOXEHNE BEPOSTHOCTEU
HE3aBUCUMBIX COOBITHIA.

HOCJ’IGI{OB&T@J’ILHBIC HC3aBHUCHUMBIC

ucneiTanus.  IlpencraBnenue o
HE3aBUCUMBIX COOBITHSX B JKU3HHU.
N3mepenne BEPOSTHOCTEH.
[Ipumenenue 3akoHa  OOJBIIUX
qucen B COLIMOJIOTUH,
CTpPaxOBaHUU, B 3/IpaBOOXPAHEHUH,
obecrieueHnn 0e30macHOCTH
HAaCEJIICHUsI B YPE3BBIYANHBIX
CUTYaLUAX.

XapakTepu30BaTh YUCIOBBIE PSIABI C
MIOMOIIBIO PA3JIMYHBIX CPEAHUX.
HaxomuTk BepossTHOCTH COOBITHI
IIPY PAaBHOBO3MOXHBIX UCXO/aX;
pelIaTh 3a1a4M Ha BBIYUCIICHUE
BEPOSITHOCTEN C MPUMEHEHUEM
KoMOuHaTOpuku. Haxoauts
F€OMETPUYECKUE BEPOSITHOCTHU




TemaTH4yeckoe IJIAHMPOBaHKE MO reoMeTpHH 8 KiIace

CocraBneno B cootBercTBUU ¢ PI'OC OOO m Ha ocHOBe IIprMepHON OCHOBHOI 00pa30BaTEbHOM MPOTrpaMMbl OCHOBHOTO

obmero oOpaszoBanus (ogo00peHa perieHHEM (eaepaqbHOro y4eOHO-METOIUYECKOr0 OOBEIUHEHHS T0 00IIeMy 0oOpa3oBaHUIO,
npotokoa Ne 1/15 ot 08.04.2015), a Takxke Ha ocHOBe TporpamMmbl 1o reomerpun. 8 kiacc / Coct. I'.. Macnakosa. — M.: BAKO,
2014 c¢ yuyerom yueOHuka: I'eomerpus. 7-9 : Yuebd. nns obmeobpaszoBat. yupexaenuit / A.C. Artanacan, B.®. Byrysos, C.b.
Kanomres u ap. — 13- u3a. — M. [Ipocsemenue, 2012.

Ne HaumenoBanus paszaesoB u | Bcero yacos|OCHOBHBIE 3J1eMEHTbI Buabl yueOHOI 1eSITeJIbHOCTH

n/n  |Tem coaep:xanus no ®r'ocC
BBoaHoe nmoBTOpEeHne 2 O6006maTe 1 cucTeMaru3upoBarh  |OBiaJicHUE yMEHHUEM 0000IIECHUS U

1 TIpH3HAKH paBCHCTEA 1 3HAHUA [10 OCHOBHBIM TEMAaM Kypca |CHCTEMAaTHU3alliy 3HAHUW 10 OCHOBHBIM
IPeyTO/EHIKOB. COOTHOMICHHA reoMeTpuu 7 Kiacca. TeMaM Kypca reoMeTpuH 7 Kiiacca.
MEKly CTOPOHAMH U YTIIaMHU
TPEYTOJIbHUKA.

2 [TapannensHbIe TIPsSIMBIE. 1
YeTbIpexyroJbHUKH 14 MHOTOyroiabHUK, €ro 3MeMeHThl U | OOBIACHSATH , YTO TAKOE MHOTOYTOJIbHUK,

3 MHOroyroyibHUK, BBITYKJIBIA 1 ero coiicTea. Pacno3HaBanue €ro BEPIIMHBI, CMEKHBIE CTOPOHBI,
MHOT'OYTOJIbHUK, HEKOTOPBIX MHOTOYT'OJIbHUKOB. JMaroHaiy, u300paxaTh U
YETBIPEXYTOJIbHHUK. Buinyxnvie u negvinykivie pacno3HaBaTh MHOIOYTOJIbHUKH Ha

4 MHOroyroJibHUK, BBITYKJIBIN 1 MHo20y2onbHuKU. [IpaBUIbHbBIC YepTEekKaX; MOKA3BIBATH JIIEMEHTHI
MHOTOYT'OJIbHUK, MHOTOYTOJIbHUKH. MHOT'OYT'OJIbHUKA €r0 BHYTPEHHIOKO U
YEThIPEXYTOJIbHUK. YeTbIpeXyroJbHUKH. BHEIITHIO 0071aCTH; (hOPMYITUPOBATH

3) [Tapannenorpamm, ero 1 [Tapannenorpamm, pomo, OIIPENEIICHUE BBIIYKIIOTO
CBOMCTBA U NIPU3HAKH. IpSIMOYTOJIbHUK, KBaJIpaT, MHOTOYTOJIbHUKA;, HM300pakaTh U

6 [TapauienorpamMm, ero 1 Tpamnerus, paBHOOEpEHHAS pacro3HaBaTh BBIMYKIIbIE U

CBOWCTBA U IIPU3HAKU.

Tpaneuusi. CBOWCTBA U IPU3HAKU

HCBBIITYKJIBIC MHOT'OYT'OJIbHUKH,




[Tapannenorpamm, ero
CBOMCTBA U IPU3HAKH.

8 [Tapannenorpamm, ero
CBOMCTBa U IPU3HAKH.

9 Tpamemws.

10 Tpanernus.

11 [IpssMOYTOJILHUK, POMO,
KBaJIpaT UX CBOMCTBA

12 [IpsiMmoyroJibHUK, pOMO,
KBaJpaT UX CBOMCTBA

13 [IpsiMOyroJIbHUK, pOMO,
KBaJpaTUX CBOMCTBA

14 [IpsiMmoyroJibHUK, pOMO,
KBaJIpaT UX CBOMCTBA

15 OceBas U LEeHTpabHAas
CUMMETpHSI.

16 Kontpoabnas padora Nel

«HeTbIpEéXyroabHUKN

napaJiesiorpamma, pomoa,
IpsIMOYTOJIbHUKA, KBaJIpaTa.

OceBas u HCHTpaJIbHAasA CUMMCTPHA.

Teopema @aneca. /lenenue
ompe3Ka 8 0AHHOM OMHOUEHUU.

dbopMynHpoBaTh U JOKA3bIBATH
YTBEPKJIEHUE O CYMME YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA;
O0OBSICHSTD , KAKUE CTOPOHBI (BEPIIIUHBI)
YETHIPEXYTOJIbHUKA Ha3bIBAIOTCS
MPOTHUBOIOJIOKHBIMU; (POPMYITHUPOBATH
onpeaeeHus napajiesorpaMmma,
Tparneuuu, paBHOOEIPEHHON U
IPSAMOYTOJIBHOW TpaIleLni,
IpsIMOYTOJIbHHKA, poMOa, KBaapara,
n300paxaTh U pacro3HaBaTh 3TU
YEThIPEXYTOJbHUKH; (POPMYIUPOBATH U
JOKa3bIBaTh YTBEPKACHUS 00 UX
CBOMCTBAax W MPU3HAKAX; PEIIATh
3a/1a4yd Ha BBIYUCIICHUE,
JI0Ka3aTeNIbCTBO, IIOCTPOCHHUE,
CBS3aHHBIEC C BUJIaMH
YeThIPEXYTOJIbHUKOB; OOBACHATH KaKHe
JIBE€ TOYKH Ha3bIBAIOTCS
CUMMETPUYHBIMU OTHOCHUTEIILHO
npsiIMOii (TOUKH), B KAKOM CIIy4ae
¢urypa Ha3pIBaeTCd CUMMETPUYHOU
OTHOCUTEJIBHO NMPAMON(TOYKH) U YTO
TaKoe OCh(LIEHTP) CUMMETPUU (PUTYPHI;
MPUBOIUTH MIPUMEPHI GUTYD,
o0Jagaronx 0ceBoH (IIEHTPATHLHOM)
CHUMMETPHUEH, a TAKXKE IMTPUMEPHI OCEBOU
Y LIEHTPAJIbHOW CUMMETPUEH B
OKpY>Karolen Hac 00CTaHOBKe




Inomaap 14 [lonsitTue o mom@aan 1mI0CKOM | OOBACHSTH, Kak IPOU3BOUTCS
17 [TonsiTue momaau 1 burypsl u ee CBOICTBaX. | U3MEPEHHE TIoIAAeH

MHOTOYTOJIbHUKA. N3mepenne mmomaneid. EnWHUIBI| MHOTOYTOJIBHUKOB,; dbopMynHrpoBaTh
18 [TonsiTue muomaau 1 U3MEpEHUs IJIOIIAH. OCHOBHBIE CBOWMCTBa IJIOIIAEH U

MHOT'OYTOJIbHUKA. @opMyIibl MJIOMIAU TPEYTOJIbHUKA, | BBIBOJUTH C HUX MOMOIIBIO  (OPMYIIbI
19 I[Tnommaas IpAMOYTOILHHKA. 1 napajjiesiorpaMmMa M €ro 4YacTHBIX | IUTOIIaien MPSIMOYTOJIbHUKA,
20 [Tnomans napajgiesorpaMmma. 1 BHUJIOB. CpaBHeHI/Ie W BBIYMCIICHHEC | TapaJuieaorpaMmMma, TPCYTrOJIbHHKA,
21 [Inomans rapajuiesiorpamma. 1 IJIOILIACH. TeopeMa HI/IQ)aFOpa. Tparcunm, (l)OpMy.HI/IpOBaTI) n
22 [110map TPeyroIbHIKA. 1 Om 3emnedenus K 2eomempuu.|JOKa3blBaTh TEOpeMy 00O OTHOLIEHUU
23 Tl0La1b TpaeIHy. 1 llugacop u eco wkona. 3on0moe|NNOWAACH TPEYroJbHUKOB, UMEIOIIUX
24 [Inowmams napasienorpamMma, 1 ceuenue. 0 paBHOMY yTiy; (GOpMyIHpOBaTH U

TPEyTOIbHIKA, TPAIICLHH. JIoKas3piBaTh  Teopemy Iludaropa u
55 Teopena Mudaropa. 1 oOpaTHyIO €il; BBIBOJUTH (bopmyn}f

I'epona nnst muiom@aau TPEYroJIbHUKA;
26 Teopema [Tudaropa. 1
pemarh 3aJaud  Ha BBIYUCICHHE U

27 Teopema [ugaropa. 1 JI0Ka3aTebCTBO, CBSI3aHHBIC C
28 Teopema [Tudaropa. 1 dopMynaMu IUIOIIAAEH UM TEOPEMOit
29 Teopema [ludaropa. 1 Indaropa.
30 KonTpoasnasi pabora Ne 2 1

«Ilmomansb. Teopema

IIudgaropa»

Ilogo0HBIE TPEYTOJIbHUKH. 19 IIponopyuonanvrule ompe3sku, | OOBSICHATD TTOHSTHE
31 [TonoOHBIC TPEYTOILHUKH. 1 nooooue Queyp. 110006HbIe | TPOTIOPIIMOHATBHOCTH OTPE3KOB;
32 TTo06HBIE TPEYTOMBHUKIL 1 mpeyeonvruxu. [Ipusnaku noodoous.|hopMyIpoBaTh ONPEACICHUS
33 TIpusHAKK TOROGHA 1 Tpuronomerpuyeckue (GYHKIIUY | TOTOOHBIX TPEYTOJLHUKOB H

TPEYTOTBHUKOR. OCTpPOro yrjia B TMPSMOYTOJbHOM |KO3(dUIIMeHTa TOA00uS;
3 TpusHaKs mo106ws 1 TPEYTOJIbHHKE. Breraucnenwe | popMymupoBaTh U T0Ka3bIBaTh )

AJIEMEHTOB TPEYTOJIbHUKOB C|TeopeMbl: 00 OTHOIICHHH TUIOIIA ICH

TPCYT'OJIbHUKOB.




35

[Ipu3Haku noxoous
TPEYTOJLHUKOB.

36

[Tpu3Haku nopoous
TPEYTOJLHUKOB.

37

[Ipu3Haku nomoous
TPEYTOJIbHUKOB.

38

Konrpoabnas padora Ne3
«IIpu3Haku nogoous
TPEYroJbHUKOB)

39

[Ipumenenue moaoOus K
JI0Ka3aTeIbCTBY TEOPEM U

PCIICHUIO 3a1a4 Ha HOI[O6I/I€.

40

[Ipumenenue noaoOus K
JTI0Ka3aTeJIbCTBY TEOPEM U

pEIICHUIO 3aJ1a4y Ha Mojo0ue.

41

[Ipumenenue noaoOus K
JI0Ka3aTEIbCTBY TEOPEM U

pelIeHuIo 3a/1a4y Ha To100ue.

42

[Tpumenenue mogooOus K
JI0Ka3aTeIbLCTBY TEOPEM U

pEIICHUIO 3aJ1a4y Ha Mojo0ue.

43

[Ipumenenue noaoOus K
JI0Ka3aTeNIbCTBY TEOPEM U

pEIISHUIO 3aJ1a4y Ha Mojjo0ue.

44

[IpumeneHue moao0us K
JI0OKA3aTeNIbCTBY TEOPEM U

pENICHHIO 3a]1a4 Ha 1Mojjo0ue.

45

[Tpumenenue mogo0Ous K
JIOKA3aTeJIbCTBY TEOPEM U

HUCIIOJIL30BAaHUEM
TPUTOHOMETPUYECKHUX
COOTHOIIICHUI.

0JJOOHBIX TPEYTOJIBHUKOB, O
pU3HAKaX 000U TPEYTroJbHUKOB, O
CpeIHEN JINHUU TPEyroJIbHUKA, O
epPEeCEYeHNH MEUaH TPEYToJbHUKA, O
IPONOPLUOHATIBHBIX OTPE3Kax B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE;
OOBSICHATH , YTO TAKOE METO/ TOJI00US
B 33/1a4 HAa IOCTPOEHUE, U MPUBOAUTH
IpUMEPBI TPUMEHEHUS ITOTO METOJ1A;
OOBACHATH , KAK MOKHO UCIIOJIb30BaTh
CBOMCTBA MOAOOHBIX TPEYTOJIbHUKOB B
U3MEpPUTENBHBIX paboTax Ha
MECTHOCTH; OOBSCHSTH, KAK BBECTU
HOHATHE NOI00US JUIsl TPOU3BOJIBHBIX
duryp; GopmyarpoBaTh ONpeneICHUE U
WUIIOCTPUPOBATH NOHSTHUS CUHYCA,
KOCHHYyCa Y TaHI€HCa OCTPOro yria
IPSIMOYT'OJIBHOTO TPEYIrOJIbHUKA;
BBIBOJUTH OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO U
3HAYEHUsI CHHYCa, KOCUHYCA U TAHT€HCa
st yriioB 30°,45°,60°; pematek 3anayu,
CBSA3aHHBIE C MOJOOMEM TPEYTOJIbHUKOB,
JUTSl BBIUMCTIEHUS] 3HAYECHUI
TPUTOHOMETPUUECKUX (PYHKITHI
UCII0JIB30BaTh KOMITBIOTEPHBIE
IPOrpamMMBl




PCIICHUIO 3a1a4 Ha HOI[O6I/IC.

46 CuHyC, KOCUHYC, TAHTEHC 1
OCTPOTO yIJia MPSAMOYTOJIBHOTO
TPEYTOJbHHUKA.
47 CuHyC, KOCUHYC, TAHT€HC 1
OCTPOTrO yIJjia OpsIMOYTOJIbHOTO
TPEYTOJIbHUKA.
48 CuHyc, KOCUHYC, TAHT€HC 1
OCTPOTrO YIJIa MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
49 KonTpoJsbHasi padora Ned 1
«IIpu3Haku nmogodus
TPEYroJibLHUKOB
OKpPYXKHOCTB. 17 OKpyXHOCTb, KPYT, UX 3J€MEHTHI U |MccrnenoBars B3aMMHOE PacIiOI0KEHUE
50 B3anmnoe pacnonoxenue 1 CBOKCTBA; EHTPAJIbHBIE U IPSAMOU U OKPYKHOCTH
PSIMON U OKPY>KHOCTH. BrnucanHble yribl. KacatenbHas 4 | popMyaupoBaTh onpeaeicHue
51 KacaTtenpHas K OKpYKHOCTH, 1 ceKyuas K OKpYKHOCTH, UX KacaTeIbHON K OKPYKHOCTH;
e€ CBOMCTBA U IPU3HAK. ceoticmea. BriucanHele U dbopMyIHpoOBaTh U JJOKA3HIBATH
52 KacaTenbHast K OKPY>KHOCTH, 1 ONMCAHHbBIE OKPY>KHOCTH JJIS TEOPEMBI: O CBOMCTBE KacaTeIbHOM , O
€€ CBOMCTBA W NPU3HAK. TPEYTOJIbHUKOB, IpU3HAKEe KacaTeIbHOM; 00 OTpe3Kax
53 LlenTpanbHbIE U BIMCAHHbIE 1 Yemulpexy20bHUKOS. KacaTelbHBIX , IPOBEJICHHBIX U3 OJHOU
YIIIBL. TOYKH; (HOPMYTUPOBATH MTOHATUS
54 [{enTpanbHbIC U BIIUCAHHBIC 1 LIEHTPAJIBHOIO yIJIa U IPagyCHOU MephI
YIJIBL JyTU OKPYKHOCTH; (POpMyIupoOBaTh 1
55 HeHTpaﬂBHBIe U BIIMCAHHBIE 1 A0Ka3bIBATb TCOPEMBI: O BIIMCAHHOM
YTIIBL. yTJie, O MPOU3BEJICHUH OTPE3KOB
56 [lenTpanbHbIE U BIMCAHHBIE 1 IIEPECCKAOIINXCS XOP/,

YTJIBL.

dbopMyIUpOBaTH U I0KA3bIBATH




57

UeTsipe 3aMeuaTeIbHBIX TOUKH
TPEYTOJIbHUKA.

58 UYeTsipe 3aMeyaTeNIbHBIX TOUKU
TPEYTOJIbHHKA.

59 YeTtrpipe 3aMedaTeIbHBIX TOUKA
TPEYTOJIbHHKA.

60 Yetpipe 3aMeUaTeIbHBIX TOUKA
TPEYTOJIbHHKA.

61 Bnucannas u onucanHas
OKPY>KHOCTb.

62 Bnucannas u onucanHas
OKPY>KHOCTb.

63 Brrcannas u onncanHas
OKPYKHOCTb.

64 Brmmcannas u onmmcanHas
OKPYKHOCTb.

65 Brrcannas u onucanHas
OKPY>KHOCTb.

66 Kontpoabnasi padora Ne 5
«OKpYKHOCTH»

TEOPEMBI, CBSI3aHHBIE C
3aMevyaTeIbHbBIMUA TOYKAMHU
TPEYroJIbHUKA: O OMCCEKTpUCe yria v ,
KaK CJIEACTBHE , O IEPECCUEHUN
OMCCEKTPUC TPEYTrOJbHUKA; O
CEpPEANHHOM IEPIEHINUKYJIIAPE K
OTPE3KY U, KaK CIEICTBUE O
MIEPECEYEHNN CEPEANHHBIX
MEPIEHANKYJIAPOB K CTOPOHAM
TPEYTrOJIbHUKA; O MEPECEYEHNUH BBICOT
TPEYroJabHUKA; (POPMYIHPOBATH
ONIPENIEIICHUS] OKPYKHOCTEM ,
BIICAHHON B MHOTOYT'OJIbHUK U
ONMCAaHHOW OKOJIO MHOTOYTOJIbHUKA;
bopMyIMpOBaTh U JOKA3HIBATh
TEOpeMbl: 00 OKPY>KHOCTH , BMUCAHHOU
B TPEYT'OJIbHUK; 00 OKPY>KHOCTH
,OTIICAHHOM OKOJIO TPEYTOJIbHUKA; O
CBOMCTBE CTOPOH OIUCAHHOTO
YETBIPEXYTOJbHUKA; O CBOWCTBE YIJIOB
BIIMCAHHOTO YETHIPEXYTOJbHUKA;
pelIaTh 3a1a4M Ha BBIYKUCIIEHHUE,
JIOKa3aTEIbCTBO U MTOCTPOCHHUE,
CBSI3aHHBIE C OKPYKHOCTBIO,
BIMCAaHHBIMU Y ONTUCAHHBIMU
TPEYTOJbHUKAMHU U
YEThIPEXYTOJbHUKAMHU; UCCIEA0BATh
CBOMCTBa KOH(MUTYypaInii , CBA3aHHBIX
C OKPY’KHOCTBIO, C IOMOUIBIO




KOMITBIOTCPHBIX ITPOTrpaMM

IloBTOpEHMe. 4
67 JKuzHeHHbIE 3a7a49H M TIPOCKTHI 1
68 JKuzHeHHbIE 3a7a49H M TIPOCKTHI 1
69 JKuzHeHHbIE 3a7a49H ¥ TIPOCKTHI 1
70 JKu3HeHHbIE 3a71a41 U IPOEKTHI 1

0O060011aTh ¥ CUCTEMATU3UPOBATH
3HAHMS TI0 OCHOBHBIM TEMaM Kypca
TCOMETPHUH 8 Kiacca.

OBnajiecHre yMEHUEM 000OIICHUS U
CUCTEMATH3AINY 3HAHUH 10 OCHOBHBIM
TeMaM Kypca TeoOMeTpuu 8 Kjacca.




TEMATHYECKOE IINTAHUPOBAHUE

Aareopa 9 kiacc

Cocragneno B cootrBerctBuu ¢ PI'OC OOO u Ha ocHoBe [IprmepHO OCHOBHOI 00pa3oBaTEIbHOM MTPOrpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBanus (ogoOpeHa pelieHneM QpeAepalbHOTO YyueOHO-METOIMYECKOr0 00beIMHEHHS IO 00IIeMy 00pa30BaHUIO, MTPOTOKOI Ne
1/15 ot 08.04.2015), a Taxke Ha OCHOBE mMporpamMMbl. AJdredpa. 7 — 9 kimaccel: — M.: IlpocBemnienue, 2014 ¢ ydetoMm ydeOHUKA:
Anrebpa. 9 knacc: yue0. mist oduieodpazosar. opranuzanuit/ [['.B. lopodees, C. b. CyBoposa, E.A. Bynumosu4 u ap.]. — 3-e uza. —
M.: ITpocsemenue, 2016

HanmenoBanus pa3nenoB u teM | Bcero OCHOBHBIE 3JIEMEHTBI COAECPKAHUS Bunbl yueOHOM nesareabHOCTH
4acoB o ®I'oC
(Ha Temy)

HepaBencTBa 18 Uucnoseie HepaBeHcTBa. CBolicTBa | [IpuBOAUTE MpUMEpPHI UPPALIMOHAIBHBIX
1. | JlelicTBUTEIBHBIC YHUCIIA 1 YUCJIOBBIX HEpaBEHCTB. IIpoBepka | uncel; pacno3HaBaTh palMOHAIBHBIE U
2. | JleficTBUTEIBHBIC YHCTIA 1 CIIPaBEJIMBOCTH HEPABEHCTB IMpH | UppAllMOHATBHBIE YHCIA; HW300pakaTh
3. | OOuiue CBOMCTBA HEPABEHCTB 1 3aJaHHBIX 3HAQUYCHUSX | YMCJia TOYKaMU KOOPAUHATHOMN MIPSIMOM.
4. | O6iue CBONCTBA HEPABEHCTB 1 MIEPEMEHHBIX. Haxomute necatuuHble NPUOTUKEHUS
5. | Pemenue JUHEHHBIX 1 HepaBeHcTBO ¢ TNEepeMEHHOM. | pallMOHAJIBHBIX M UPPallMOHAIIBHBIX

HEpaBEHCTB Crporue u HECTPOTHE | UMCEN;, CPaBHUBATh M YIOPSAOYUBATH
6. | PemeHue JIMHCHHBIX 1 HEPABEHCTBA. Oobnacmo | neicTBUTENbHBIE uunclia. ONHMCHIBAThH

HEPABEHCTB onpeoenenus HepageHcmea | MHOXKECTBO — JCHCTBUTENIBHBIX — YHCEI.
7. | Pemrenme mumeiinnIx 1 (obnacmev Odonycmumvix 3Hauenutl | Iconb30BaTh B MMUChbMEHHOMN

HEPABCHCTB nepemeHHoll). MaTeMaTHYCCKOW pedu 0003HAUCHUS H
8. | Pemenne crcTeM JIHHEHHBIX 1 Pemenve nuHEWHBIX HEPABEHCTB. | rpaduueckre H300paKEHUST YHUCIOBBIX

HEPABCHCTB CucteMbl HEpPaBEHCTB C OJIHOM | MHOYKECTB, TEOPETUKO-MHOKECTBEHHYIO
0. | Pemenme crcTeM IMEEHHEBIX 1 nepeMeHHOU. Pemienne cucreM | CHMBOJIMKY.

HEPABEHCTB HEPABEHCTB C OJIHOM mepemMeHHoM: | Micmons30BaTh pa3Hbie (GOpMBI 3amUCH
10. | Pemenne cucreM TMHEHHBIX 1 JIMHENHBIX, Keaopamuulx. | IpUOMMKEHHBIX ~ 3HAYEHUM;  JIeNaTh

HEPABEHCTR N3obpaxkeHne pemieHus: CUCTEMBI | BRIBOABI O TOYHOCTH MPHUOIMKEHUS 10
11. | Pemenne crucreM MMHCHHBIX 1 HEPABEHCTB HA YMCIIOBOM MPSAMOML. | 3aIMCM  MPUONMIKEHHOTO  3HAYEHUS.




HEPaBEHCTB 3anuch perieHus cucteMbl | DopmynupoBaTh CBONCTBA YHCIOBBIX
12. | Pemienue cucteM JIMHEUHBIX 1 HEPABEHCTB. HEPaBEHCTB, WUIIOCTPUPOBATh HUX Ha
HEPaBEHCTB KOOPJIMHATHOM  MpsIMOM,  JOKa3bIBaTh
13. | Jloka3zaTtenbCTBO HEPABEHCTB 1 anreOpandecku; TMPUMEHATh CBOMCTBA
14. | Jloka3aTenbCTBO HEPABEHCTB 1 HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
15. | Uto 03HAYAIOT CJI0OBA «C 1 Pemars JINHEWHbBIE HEPABEHCTBA,
TOYHOCTBIO J10...)» CHUCTEMBbl JIMHEHHBIX HEPABEHCTB C
16. | Yto 03HAYaIOT CJIOBA «C 1 OJTHOM MIEPEMEHHO}A. Jloka3bIBaTh
TOYHOCTBIO J0...» HCPaBCHCTBA, ITPUMCHSIA HpI/IéMBI,
17. | KonrpoabHasi padora Ne 1 1 OCHOBaHHBIC Ha OIPEACICHUN
«HepaBeHCTBa» OTHOIICHUM «OOMIbIIE» | «MCHBIIC),
18. | AHanM3 KOHTPONBHOM PaGOTHI 1 CBOMCTBaxX  HEPABEHCTB, HEKOTOPHIX
KJIACCUYECKUX HEPABEHCTBAX.
KBaaparuunas gpyHkuus 19 CaoiicTBa u rpaduk KBagpaTuyHOM | Pacrio3naBaTh KBaJipaTUYHYIO (QYHKIIHIO,
19. | Kakyto ¢hyHKIHIO HA3bIBAIOT 1 byHKIIUN (mapaboina). | IPUBOJIUTE  MPUMEPHI  KBAAPATUYHBIX
KBAJAPaTUYHOMN Ilocmpoenue epaghuka | 3aBUCUMOCTEHl M3 PpEaJIbHOW KU3HH,
20. | Kakyto (hyHKIIMIO HAa3bIBAIOT 1 Kkeaopamuynot  @yHkyuu 1o | PU3NKHU, TEOMETPUH.
KBaJAPaTUYHOU mouxkam.  Haxoxnenune  Hynel | BeiaBasate nyTéM — HaOmoJeHUH U
21. | Kakyto (pyHKIMIO Ha3bIBAIOT 1 KBaJI[paTUYHOU byHkIuy, | 06000mare  ocobeHHOocTH  Tpaduka
KBaPAaTHYHOM MHOJCecmea 3Hauenuil, | KBaapaTuyHOU (yHkuu. CTpouth U
22. | I'paduk u cBoiicTBa QyHKIIUHU ) 1 NPOMEINHCYMKO8 U300paKkaTh CXEMAaTUYECKH TpaduKku
= ax 3HAKONOCMOAHCMEA, KBaJPAaTUYHBIX  (YHKIWHA,  BBIABIATH
23. | I'paduk U cBOWCTBA (DYHKIUHU Y 1 NPOMEHNCYMKO8 MOHOMOHHOCHIU. CBOMCTBAa KBaJPAaTUYHBIX (PYHKIUH TIO
= ax’ Keaopamnoe nepasencmeo u ezo | ux rpapukam. CTpouth 00Jie€ CIOXKHbBIC
24. | Tpacduk 1 cBoCTBA (BDYHKIUH Y 1 peuwtenus. Pewenue keéadpammuuix | Tpa@uKd Ha OCHOBE TpaHUKOB BCEX
= ax HEepaBeHCMmE: UCNONIb308aHUe | U3YYEHHBIX (DYHKITHIA.
25. | Cupur rpaduka GyHKIHHT y = 1 ceoucme u epaghuxa | IIpoBoauThH pa3zHoOOpa3HbIC
ax” BIOJIb OCeH KOOPIMHAT K8aOpamuyHou (QyHKyuu, memoo | UCCIEOBAHUA, CBSI3aHHbIE c
26. | Capur rpaduka pyHKimy y = 1 unmepeanos. 3anucb  peuileHus | KBagpatuuyHo — ¢QyHKumen «u €€




ax’ BIOIb Oceil KOOPIMHAT K68AOpAMHO20 HEPABEHCMEA. rpaguKoM. BoInonHaTh 3HAKOBO-
27. | Cour rpaduka QyHKIUH ) = 1 Pewenue yenvix u  OpobOHO- | CHMBOJIMYECKHUE JENCTBHUS C
ax” BIIOJIb OCeN KOOpJIMHAT PAYUOHATLHBIX HepaseHcma | UCTI0NIb30BaHUEM GbyHKIHOHATBHON
28. | I'padux dynkimu y = ax” + bx 1 MemoooM UHMEPBANO8. CUMBOJIMKU; CTPOUTH peueBbIe
+c KOHCTPYKIIUU C UCII0JIb30BAaHUEM
29. | Tpadux dynxupn y = ax® + bx 1 (YHKIIMOHAJIBHON TEPMUHOJIOTUH.
+c Pemarp KBagpaTHble HEpPaBEHCTBA, a
30. | Ipadux dyuxmmn y = ax” + bx 1 Tak)Ke HEPaBEHCTBA, CBOJASAIIMECS K HUM,
+c OyTéM HECIOXHBIX MPeo0pa3oBaHU;
31. Fpa(bHK Q)YHKHHI/I y = axz + bx 1 peuiaTtb CHCTCMBI HCPABCHCTB, B
+c KOTOPBIX OJHO HEPAaBEHCTBO WM 00a
32. | Ipaduk byHkumn y = ax° + bx 1 SIBJITFOTCSI KBAJAPATHBIMH.
+c [IpuMeHaTh ammapar HEpPaBEHCTB NIPH
33. | KBagparHble HepaBEeHCTBA 1 PCLICHUH PA3JINYHBIX 3a/1a4
34. | KBagpaTrHple HEpaBEHCTBA 1
35. | KBagparHbpie HEpaBeHCTBA 1
36. | KourpoabHasi padora Ne 2 1
«KBaaparnunas GyHKITUS)
37. | AHanmu3 KOHTPOJIbHOU PabOTHI 1
YpaBHeHUsI M CHCTEeMbI 26 KBanpatasie ypaBHeHus. | Pacrio3HaBaTh panroHaNbHbIE u
ypaBHeHHUil Henonueie KBaJIpaTHBIC | UPPAIMOHAILHbBIE BBIPAKEHHS,
38. | PanionanbHbIe BRIpAKEHUS 1 YpaBHEHUS. JIMCKpUMUHAHT | KJIacCU(DUIIMPOBATH palroOHAaIIbHbBIE
39. | PanimonanbHbIe BRIpAKEHUS 1 KBaJIPAaTHOTO ypaBHEHUS. | BEIPAKEHUS. Haxonutb o0yacThb
40. | PartmoHanbHbBIE BBIPAKEHUS 1 ®opmyna KOpHEH KBaJIpaTHOTO | ONpEAeTCHUs paloHaIbLHOTO
41. | PartmoHanpHbBIE BBIpaKCHUS 1 YpaBHCHHUA. T eopema Buema. BBIPA)XXCHUSI;, BBINOJHATH YHCIOBBIC H
42. | Ilenble ypaBHEHHS 1 Teopema, obpamuas meopeme | OyKBEHHBIE MOJICTAHOBKH.
43. | llensle ypaBHEHHs 1 Buema. Pemenne xBaapatHbeix | [IpeoOpa3oBbiBaTh Menble W JIPOOHBIC
44. | Lensie ypaBHeHus 1 ypaBHEHHUM: UCTIONB30BAHUE | BRIDAKEHUS; JOKa3bIBaTh TOXKECTBA.
45. | ipoGHuble ypaBHEHNUS 1 bopMyITBI TUTST HaxoxnaeHus | JlaBate Tpaduueckyro HHTEpIpeTannio




46. | JlpoOGHbIE ypaBHEHUS 1

47. | JlpoOGHbIe ypaBHEHUS 1

48. | Penrenue 3amau 1

49. | Pemenne 3amau 1

50. | KonTpoabnasa pabGora Ne 3 1
«ParmmoHanbHbIE  BBIPAKCHMS.
YpaBHeHUs c OJHOM
MIEPEMEHHOM.»

51. | AHanu3 KOHTPOJILHOU PabOTHI 1

52. | Cuctembl ypaBHEHUH C IBYMsI 1
nepeMEHHBIMU

53. | Cuctembl ypaBHEHUH C TByMS 1
IEPEMEHHBIMHU

54. | Cuctembl ypaBHEHUH C IBYMsI 1
MIEPEMEHHBIMHU

55. | Cucrtemsbl ypaBHEHUH C IBYMsI 1
nepeMEHHBIMU

56. | Cuctembl ypaBHEHUH C IBYMsI 1
nepeMEHHBIMU

57. | Pemenue 3amau 1

58. | Pemenue 3amau 1

59. | I'paduueckoe  wmccrmeqoBaHUE 1
ypaBHEHUS

60. | 'padbmaeckoe  mcclen0BaHKE 1
ypaBHEHUS

61. | I'padbmueckoe  mcclenoBaHKE 1
ypaBHEHUS

62. | KontpoabHasi padora Ne 4 1

«CucreMbl ypaBHEHU

KOpHEH, epaghuueckuii  memoo
peutenus, pasnodxcenue Ha
MHOJICUmMenu, noooop KopHel ¢

ucnoav3zosanuem meopemsl Buema.
Konuuecmeo xopueti keaopamnozo
YPaeHeHUs 8 3a8UCUMOCINU OM €20
ouckpumunanma. bukeadpamuvie
ypasenenus. Ypaenenus, c8o0umble

K JUHEUHbIM U  KBAOPAMHbIM.
Ksaopamnuvle ypaeHeHus c
napamempom. Pemenue
MPOCTEUIINX  JAPOOHO-TMHEHHBIX
ypaBHeHU#l. Pewenue 0po6HO-

PAUUOHATBHBIX VPABHEHULL.
Memoovl  pewenuss  ypasHeHuii:
Memoobl PABHOCUTILHBIX
npeobpazosanuil, Memoo 3aMeHbl
nepemerHol, epaguueckuti Memoo.
Hcnonvzosanue ceoiicmes ynxyuti
npu peuieHuy ypasHeHui.

Ilpocmetimue  uppayuonanvHwvie
ypasHeHus — 6uoa f(x)=a,
\/f (x) :\/g(x) .

Vpasnenus suUoa x"=a
.Ypasnenus 6 yenvix uucnax.
YpaBHeHUe c JIBYMSs
IIEPEMEHHBIMU. JInnenHoe
ypaBHEHUE C IBYMSI

(GYHKIIMOHATBHBIX CBOWCTB BBIpaKEHUU
C OJIHOM TmiepeMeHHou. Pacro3HaBarh
1eaple W JIpoOHBbIE ypaBHEHUs. Pemath
neaple W JApOOHBIE  BBIPAXKEHWS,
MIPUMEHSS pa3JInYHbIC TPUEMBI.

Ctpouth rpadukud ypaBHEHUU C JABYMS

IEPEMEHHBIMH.
KonctpynpoBathb HKBUBAJICHTHBIC
peUeBBIC BBICKA3bIBaHUS C
UCTIONb30BAaHUEM  aNTreOpamyecKkoro
TCOMETPUYECKOTO  S3BIKOB.  Pemath
CHUCTEMBbI JIBYX YpPaBHCHHHA C JBYyMS
NEPEMEHHBIMHM, HUCIOJIb3YSl  IIHMPOKHIA
HaOOp MPUEMOB.

Pematp TEKCTOBBIE 3a/1auu

anredpanveckuM CrocoOOM: MEPEXOAUTh
OT CIIOBECHOH (hOPMYIHPOBKHU YCIOBUSA
3a/layd K = aireOpanyveckol  MOJENH
nyTéM COCTaBIICHUS ypaBHEHUS WIH
CHUCTEMBI YPABHECHHUI;
pemarb  COCTaBJICHHOE
(cuctemy
WHTEPIPETUPOBATH
Hcnons3oBath (G yHKIIMOHAIBHO-
rpadpuyeckue  TMpEeACTaBICHUS IS
pEIIeHus] U UCCICIOBAHUS YPAaBHCHUA U
CUCTEM

ypaBHEHUE
ypaBHEHUI);
pe3yJbTarT.




63. | AHaau3 KOHTPOJBbHOU PabOThI 1 nepeMeHHbIMU.  [Ipsmas  Kak
epaghuyeckas uHmepnpemayus
JIUHEUH020 YPA8HeHUs C O08yMs
nepemeHHbIMU.
[lonaTne cucreMbl ypaBHEHWM.
Pemrenue cucremel ypaBHEHUH.
Metoan! pelieHust CUCTEM
JMHEWHBIX YPaBHEHUN C JAByMs
MePEMEHHBIMHU: epaghuueckutl
Memoo, Memoo CA0NCEHUS, METOJI
MOJICTAHOBKH.
Cucmemul TUHEUHbIX YPAGHEHUU C
napamempom.
ApudpmMeTudeckas u 18 UucnoBas  mocneoBaTeNbHOCTD. | [IpuMeHsATs HHAEKCHBIE 0003HAYCHUS,
reoMeTpuYecKasi Iporpeccuu [Tpumepsbl YUCJIOBBIX | CTPOUTh PEYEBBIE  BBICKA3BIBAHUS C
64. | YucnoBsie 1 MOCJIEI0BATENBHOCTEN. UCIIOJIb30BaHUEM TEPMUHOJIOTHH,
M1OCJIEAOBATEIILHOCTH beckoneunslie CBSI3aHHOU c [IOHATUEM
65. | UncmoBsie 1 IIOCJIEIOBATEIBHOCTH. IIOCJIEIOBATEIBHOCTH. Bpruucnsars
MOCJIE0BATEILHOCTH ApudmeTrrnyeckast IpOrpeccus U €€ | YIEHBI MOCIe0BaATEILHOCTEN, 3aJaHHBIX
66. | ApudmMerrueckast IpOrPeCCHsl 1 CBOMCTBA. ['eomerpudeckas | hopmymoit n-ro qJIeHA WITH
67. | ApudmeTnueckas mporpeccus 1 nporpeccust. Dopmynra o0bwe2o | peKyppeHTHON (HOpMYIIOi.
68. | CyMMa mepBbIX N YICHOB 1 uneHa u cymmsl N nepevix ujieHos | YCTaHABIUBATH  3aKOHOMEPHOCThH B
apH(bMeTquCKOﬁ MPOTPECCUU apugbmemuquKoﬁ U | TIOCTPOCHNH ITOCIACAOBATCIBHOCTU, CCIN
69. | Cymma mepBbIX N WICHOB 1 2eomMempuiecKoul npoepeccuil. | BIMUCAaHbl ~ TIEPBbIE  HECKOJBKO €€
apH(pMETHIECKOI IPOrPecCru Cxooswascs ceomempuyecKkas | YICHOB. N3obpaxath YJICHBI
70. | Cymma nepBbix n unenos 1 npozpeccus. MOCJIEI0BaTEIbHOCTH  TOYKAaMU  Ha
apu(meTnyecKoil mporpeccuu KOOPIMHATHOH TIIIOCKOCTH.
/1. | 'eoMeTpuyeckas Mporpeccus 1 PacrosHaBath  apudMeTHuecKylo  H
72. | T'eomeTpuuecKas MpOrpeccust 1 [COMCTPUHCCKYIO  Hporpeccun — 1pH




73. | CymMMa nepBbIX N YJICHOB 1 pa3HBIX crnocobax 3ajaHus. BwuBoaUTH
reOMETPUYECKOIN Mporpeccuu Ha OCHOBE JIOKa3aTeJIbHbIX PACCYKJICHUN
74. | CymMa mepBBIX N 4JICHOB 1 dbopmyIibl o01ero YyjicHa
reOMETPUYECKON Mporpeccuu apu(pMETUYECKOH U TeOMETPUUECKOU
75. | CymmMa nepBbIX N YJIEHOB 1 IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB
TCOMETPUYECKON TTPOTPECCHH apu(pMETUYECKOH U TeOMETPUUECKON
76. | I[IpocTthie 151 CJIOKHBIE 1 MpOrpeccuid;  pemarb  3aJadd  C
TIPOIICHTHI UCTIOJIb30BaHUEM ITUX dbopmy.
77. | IIpocteie u CJIOKHBIE 1 PaccmarpuBare nmpuMepsl U3 pealbHOU
MPOLICHTHI KU3HU, WUTIOCTPUPYIONINE N3MEHEHUE B
78. | IIpocteie " CJIOKHBIE 1 apupMETHIECKON nporpeccun, B
MPOLICHTHI reOMETPUYECKON IIPOrPECCHUU;
79. | IIpocTteie u CJIOKHBIC 1 1300paxarb COOTBETCTBYIOIIHC
MPOLIEHTHI 3aBUCUMOCTH  rpaduuecku. Pemats
80. | Koutposibnass pabora Ne 5 1 3a/layd Ha CJIOKHBIC MPOIICHTHI, B TOM
«ApubmeTHaeckas " YHUClIe 3a7]a4d U3 PEAIbHON MPAKTUKH (C
T€OMETPUYECKAS] IPOTPECCUN HCIIOJIE30BAHMEM KaJIbKYIIATOPA)
81. | AHanmu3 KOHTPOJIBLHOU PabOTHI 1
CTaTuCTHKA M BEPOSATHOCTh 9 OnucarenpHbie  cratucTuueckue | OCyIIeCTBIATh MOUCK CTATUCTUYECKOMN
82. | BeiOopouHbIe uccae10BaHUS 1 MOKa3aTelid YUCIOBBIX HAOOPOB: | HH(POPMAIIMH, pacCMaTPUBATh PeaTbHYIO
83. | BeiObopouHbIe UCCIICTOBAHMUS 1 cpenHee apuMETHIECKOE, | CTATUCTUYECKYIO nH(pOpMAITHIO,
84. | nTepBanbHbIi psiI. 1 Mmeouana, HanOoIbIICE U | OPraHM30BbIBATh M aHAIM3HMPOBATH €€
I'ucrorpamma HauMEHbIIIee 3HA4YeHUsA. Mephl | (paHKUPOBATH TaHHbBIC, CTPOUTH
85. | UnTepBanbHbIi psm. 1 pacceuBaHMs: pa3Max, Oucnepcus | UHTEpPBaIbHbIC psnml, CTpOUTH
I'ucTorpaMma U cmanoapmHoe OmKIOHeHUe. JarpamMmmel, TIOJIATOHBI 4acToT,
86. HHTepBaNbHBIHI P 1 CﬂyqaﬁHasI M3MCHYMBOCTD. | THCTOIPAMMBI;
['ucrorpamMma N3MEHYMBOCTh TPU HM3MEPEHUSX. | BRIUUCIATh  pa3IMYHbIC CpEaHUE, a
87. | Xapaxrepucruka pa3dpoca 1 Pewarowue npasuia. | TaKK€  XapakTEPUCTUKU  pa3dpoca).
88. | Xapakrepucrika pasdpoca 1 3axonomepnocmu 6 usmeHuusvix | [IporHO3MPOBAaTH YACTOTYy MOBTOPEHHUS




89. | Ctatuctnuyeckoe OIleHUBAaHUE U 1 8eNUYUHAX. 3naxomemeo co | COOBITHS HA  OCHOBE  HMEIOIIMXCS
MIPOTHO3 CAVYAUHbIMU — BEIUYUHAMU — HA | CTATUCTUYCCKHUX JAHHBIX
90. | CratucTuyeckoe OllCHUBAHUE U 1 npumepax KOHEUHbIX OUCKPEMHbBIX
MIPOTHO3 CIYUAUHBIX BETUYUH.
Pacnpeoenenue  seposimuocmeii.
Mamemamuueckoe odicudaHue.
Ceoticmea Mamemamuyecko2o
oorcuoanus. Ilowsmue o 3akowe
bonvuiux  uucer. Hsmepenue
8eposimHoCmell. Ilpumenenue
3aKoHa  Ooabwux — wucer 8
coyuonoz2uu,  CMpaxoeawuu, 8
30pasooxpamnenuu,  obecneveHuu
bezonacnocmu HaceneHus 8
UPe38bIYAUHBIX CUMYAYUSIX.
91. | IloBTOpEHUE 1
92. | IloBTOpeHUE 1
93. | [loBTOpCHME 1
94. | [loBTOpEHME 1
95. | IloBTOpEeHUE 1
96. | [loBTOpEHUE 1
97. | IloBTOpEeHue 1
98. | UToroBas KOHTPOJIbHAS 1
padora
99. | AHann3 KOHTPOJIBHOUM pabOThHI 1
100.| Peseps 1
101.| Pe3epn 1
102.| Pezepn 1




TemaTu4yeckoe MJIAHMPOBaHKe MO reoMeTpun 9 Kiace

Cocrasneno B cootBercTBUM ¢ PI'OC OOO u Ha ocHoBe [IpumepHOIt 0OCHOBHOM 00pa30BaTeNbHOM NPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus (0100peHa pernieHneM GeaeparTbHOT0 yaeOHO-METOINYECKOT0 00bEIMHEHUS 110 00IIeMy 00pa30BaHUI0, TPOTOKO No
1/15 ot 08.04.2015), a Tak:ke Ha ocHOBE MporpaMmbl 1o reomerpu. 9 kiacc / Coct. I'.11. MacnakoBa. — M.: BAKO, 2014 ¢ yuerom
yucOHuka: 'eomerpusi. 7 — 9: yue0. s odmieoopasosar. opranusaiuii / [J1.C. Aranacsu, B.®. Byry3os, C.b. Kagomues u ap.] — 7
—e usa. — M. IIpocsenienue, 2017.

Ne |HaumMmeHoBaHme pa3nesnoB utem| Bcero OcHOBHbBIE 3JIEMEHTHI Buabl yuyeOHOM 1eATeJIbHOCTH
n/n 4acoB coaep:kanus no ProcC
(Ha Temy)

Bekropsl 10 [lonatue BekTOpa, AercTBUS HAL | DOpMynMpOBaTh ONPENEIICHUS U

1 BBonHoe noBTOpEHUE 1 BEKTOpPaMH, UCIIOJIb30BAHUE WJUTIOCTPUPOBATH MOHATHUS BEKTOPA,

2 TlorsTHE BEKTOPa 1 BEKTOPOB B (DU3UKE, paznodcenue |IJIWHBI (MOAYJIs1) BEKTOPA,

3 TonsTHe BeKTOpA 1 8eKmopa Ha cocmasusiiowue, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX

CKaNspHOe npou3eedeHue. BEKTOPOB.

4 Croxenne u BBIYUTAHHE 1 IIpumenenue 6exmopoé O BBIYUCIATE JUIMHY ¥ KOOPAUHATEI
BEKTOPOB peuenuss npocmeuux BEKTODA.

3) Crnoxenue U BBIYMTAHUE 1 2eoMempuiecKux 3a0au. HaxonuTts yroa Mexmuy BEKTOpaMu.
BEKTOPOB BeInonHATh onepanuu Haj

6 ITpousBeeHre BEKTOpa Ha YUCIIO 1 BEKTOpaMHU.

7 [Ipumenenue BEKTOPOB K 1 BBINONHATE NPOEKTHI IO TEMaM,
pPELIEHUIO 3a]1a4 CBSI3aHHBIM C UCIIOJIb30BaHUEM

8 [Ipumenenue BEKTOPOB K 1 BEKTOPHOTO METO/1a MIPH PELICHUU
pPELIECHNUIO 3a]1a4 3aJlay Ha BBIYUCIICHUS U

9 Cpennsist TMHUS Tpaneuu 1 JIOKa3aTeIbCTBA.

10 |KouTpoannass padora Ne 1
«BekTopb».




MeToa KoOpaAMHAT 10 Koopnunatsr BekTOopa. | OCBOUTH MOHATHE KOOPAUHAT

11 |Pa3noxkeHue BeKTOpa IO JIBYM 1 Paznoxenue BekTOopa IO JBYM|BEKTOpA.
HEKOJUIMHEAPHBIM BEKTOpaM HEKOJUIMHEAPHBIM BekTOpaM. | PaccMoTpeTh neficTBUS HAl

12 |Koopaunatsl BeKTOpa 1 IIpocreiimue 3a/lauu B|BEKTOpaMHU C 3aJIaHHBIMU

13 [CBs3p MeXIy KOOpAMHATAMH 1 KOOpJIMHATAX: KOOPJIMHATHI | KOOPAMHATAMH.
BEKTOpAa M KOODIAMHATAMH €r0 CepeIUHbI OTpe3Ka, mHa | HayuuThes pemarts 3a1a4uu METOA0M
Hayaya ¥ KOHIIa OTpE3Ka,  PACCTOSHHUE  MEXIY | KOOpAUHAT.

14  |TIpocreiimme 3amaun B 1 IByMs ~ TOYKaMu.  YpaBHeHue |[IoHATH MEXaHU3M BBIBOJA
KOOpIMHATAX OKPYXHOCTH C IIEHTPOM B Hauaje|ypaBHECHUS OKPYKHOCTH U TIPSIMOMA.

15 ypaBHeHHe JIUHUHU HA ILNIOCKOCTHU 1 KOoOpaAuHAaT N B moboit 3aI[aHHOﬁ 3HaTh OCHOBHBIC q)OpMyJ'IBI.

16 | VYpaBHeHHE OKPYKHOCTH 1 ToHKe. .

17 | YpaBHeHue npsmMon 1 Y paBREHUS OPAMOH.

18 |Pemenme 3amau 1

19 |Pemenne 3amau 1

20 |Kourpoannas paGora Ne 2 1
«MeTtoa KoopIHAT
CooTHoO1IEHUE MEXKIAY 11 Tpuronomerpuueckue PyHkiuu | DopMyIHpOBaTH U WLTIOCTPUPOBATH
CTOPOHAMU U yrjiamu OCTpOTO yIJia B MPSIMOYTOJILHOM | OIIPE/ICNICHUs] CUHYyCa, KOCHHYCa U
TPEeYroJbHHUKA TPEYrOJIbHUKE tanrexnca yrios ot 0 go 180°;

21 |CuHycC, KOCUHYC, TAHTE€HC 1 Tpuconomempuyeckue pynkyuu  |BBIBOAUTH OCHOBHOE

22  |OCHOBHOE TPHUTOHOMETPHYECKOE 1 mynoz2o yena. Beluucnenue TPUTOHOMETPUUECKOE TOXKIECTBO U
TOXJIECTBO AJIEMEHTOB TPEYTOJIBHUKOB C (bopMyIIBI IPUBEICHUS;

23 |®opMmynbl IS BBIYKCICHHS 1 HCTIOJIb30BAHUEM dhopMyIHpOBaTh U 10Ka3bIBaTh
KOOPAMHAT TOUKU TPUTOHOMETPHUCCKHUX TEOPEMBI CHHYCOB M TEOPEMBI

24  |Teopema 0 TUTOIAIH 1 COOTHOIICHHH. Teopema cuHycos. |KOCUHYCOB, TPUMEHSAThH UX MPU
TPEyrojbHUKA Teopema xocunycos. @opMysbl  |pEIICHUU TPEYTOJIbLHUKOB; OOBSICHATH

25 | Teopema CHHYCOB 1 TJIOMIAN TPEYTOJIbHUKA, , KaK UCITOJIb3YIOTCS

26 | TeopeMa KOCHHYCOB 1 napajuiesiorpaMma M €ro 9YacTHBIX | TPUTOHOMETpUYecKue (popMyIibl B




27 |PemieHue TpeyroJbHUKOB 1 BHU10B. CpaBHEHHE U BBIYKMCIICHUE |M3MEPUTEIIbHBIX paboTax Ha
28 | Yroy MexJly BEKTOpaMHu 1 TUIOIIAJICH. MECTHOCTH; (hOPMYJIHUPOBATH
29 |CkanspHoe MIPOM3BE/ICHUE 1 Cransapuoe npoussederue. ONpEAEICHUE YTia MEXAY BEKTOpaMu
BEKTOPOB Y CKaJIAPHOTO MTPOU3BEICHUS
30 |Pemenwue 3amau 1 BEKTOPOB; BEIBOAUTH POPMYITY
31 |Komtpoabhas pabota Ne 3 1 CKaJISIPHOTO MPOU3BEACHUS B-GKTOPOB
«COOTHOLICHIE — 4yepe3 KOOPAUHATHI BEKTOPOB;
cTopoHam . yram dbopMynupoBath u O?OCHOBBIBaTB
R~ YTBEPKAECHUE O CBOMCTBAaX
CKQJISIPHOTO MPOU3BEIACHHUS;
HCMOJI30BaTh CKaJSIPHOE
MIPOU3BEICHUE TIPU PEIICHUU 3a]1a4
JlJInHA OKPY/KHOCTH U IUIOINAAb 12 IIpaBuIbHBIE MHOTOYTOJILHUKH. 3HaTh NOHATHUE TPABUJILHOTO
Kpyra BriricaHHbIC U ONMMCaHHBIC MHOTOYTOJIbHUKA.
32  |[IpaBuiabHBIN MHOTOYTOJIbHUK 1 OKPYXKHOCTH JIJIsI TPAaBUJILHOTO YMeTh J0Ka3bIBaTh TEOPEMBI 00
33 OKp}I}KHOCTI)’ OIIMCAHHAd OKOJIO 1 MHOI'OYI'OJIbHHUKA. q)OpMYJIBI OIMCAHHOM U BIIMCAHHOM
IIPaBUWJIBHOI'O MHOT'OYTOJIBHUKA JJIMHBI OKPYKHOCTH M IINIOITAaAU OKPYZKHOCTH.
34 | OKpYXHOCTS, BIOMCAHHAS B 1 Kpyra. 3HaTh aITOPUTM pPEIICHUS 3a/1a4 Ha
HpaBI/IHBHBIfI MHOI'OYT'OJIbHUK HOCWIPO@HU@ npasujibHoulx IMOCTPOCHUC ITPABUJIbHBIX
35 |®opMymbl  mif  BBHIYMCICHUS 1 MHO20Y20NbHUK08. Tpuccexyus MHOTOYTOJIbHUKOB.
TUTOLIA M IIPaBHIBHOTO yena. Keaopamypa xkpyaa. Ucnonb3oBath GopMyny JITUHBI
MHOTOYTOJIbHUKA, €0 CTOPOHBI U Yoeoenue kyba. Ucmopus yucna m. | OKpYXKHOCTH U TIJIONIAAN Kpyra, a
paauyca BIIMCAaHHOM OKPY>KHOCTH TAKKC UIMHBL IyTH 1 IUIOMa n
36 |[lmHa OKpy)KHOCTH 1 KPYTrOBOT'O CEKTOpPa B PEIICHUU 3a/ay.
37 |Inowaxns xpyra 1 3HaTh OCHOBHBIE ()OPMYITBI, YMETh
38  [ILnowaps KpyroBoro cekropa 1 pelliaTh TECTOBBIC 3a/IaHUS.
39 |Pemenue 3agau 1
40 |Pemenue 3amau 1




41 |Pemrenwue 3amau 1
42  |Pemenue 3amad. 1
43 |KourpoabHas paGora Ne 4
«/lmmHa OKPYKHOCTH U TUIONIA/Ib
KpyTay.
JBUKEeHU S 8 I'eomempuueckue OOBSICHATH, UTO TAKOE OTOOPAKEHUE
44 OT06pa)KeHHe IUIOCKOCTH Ha ce0d 1 npeo6pa306aﬂuﬂ. IUIOCKOCTH Ha ce0s U B KAKOM clIy4dac
T m— 1 [TpeoOpa3oBanus OHO Ha3bIBACTCS JIBXKEHUEM
[TonsiTue nmpeobpa3oBaHus. MJIOCKOCTH;, OOBSICHATh, UTO TaKOE
46 | Pemenne 3anad 1 [Ipencrasnenue o oceBas CHMMETpHs, [IEHTPaIbHAs
47 |IlapannenbHplii mepenoc 1 METaNpeIMETHOM TIOHATUH CUMMETpHS, ApaJIeIbHbIN IEPEHOC
48  |Ilosopot 1 «peoOpa3oBaHUCY. U IOBOPOT; 00OCHOBBIBATh, UTO 3TH
49 | Peurenue 3anau 1 JIBUKeHUS. 0TOOpakeHUs MIIOCKOCTH Ha ce0st
50 |Pemrenue 3agay 1 [Tosopom u napannenvuviu SBJISIIOTCS IBUKECHUSIMU; OOBSICHSATD,
51 |KourposbHasi pabora Ne 5 1 neperoc. Kombunayuu osudscenuti |KakoBa CBSI3b MEXK]y ABUKCHUSIMU U
«/IBIKCHHS» HA NIOCKOCMU U UX C8OUCMEA. HAJI0XEHUAMU; WIIIFOCTPHUPOBATH
OCHOBHBIC BU/IbI IBDKCHUM, B TOM
YHCJIE C TTOMOIIbIO KOMITBIOTEPHBIX
porpamm.
HavanbHble  cBeneHusi U3 8 ['eomerpuyeckue Gurypsl B Pacnio3naBaTh Ha yepTexax, MOACIISIX
cTepeoMeTpum npocTpaHcTBe (OOBEMHBIE TE€NIa)  |M B OKpYXarolei 00CTaHOBKE
52  |IIpenmer CTEPEOMETPHH. 1 MHnozoepannux u e2o s1emenmsi. | OCHOBHBIC IPOCTPAHCTBEHHBIC TENA,
MHOTrorpaHHUKK Ha3zeanus mnozozepannuxos c n300paxaTh HX;
53 |IIpu3ma 1 DPA3HBIM NOJIONHCEHUEM U B ITPOCTEHIIINX CIIyYassX CTPOHTH
54  |MMapamrenenumnen 1 Konuuecmeom epareti. IlepBuuHbIC |CEUCHHS U Pa3BEPTKU
55 |Iupamuma 1 NPEJICTaBICHUS O TUPAMUJIC, MPOCTPAHCTBEHHBIX TEJL.
56 |Tena BpaweHus 1 napasuieNienurne e, npusme, chepe,
57 | umauap 1 mape, MWINHAPEe, KOHYCe, UX




58 |Konyc AJIEMEHTax U MPOCTEHIITNX
59 |Cdepa u wap CBOWCTBAX.
00 akcuomMax IAHUMETPHUH 2 «Hauanay» Eexnuoa. JI Diunep, O3HaKOMJIEHHE C CUCTEMOM aKCHOM.
H.U.Jlobauesckuii. Ucmopus
60 |OO6 akcuomax MIaHUMETPHUH 1
NAMO20 NOCMYaama.
61 |OO6 akcMoMax MJIaHUMETPUU 1
IHoBTOpEHME 7 O0o00uIeHne U cucTteMaTu3anus O0001aTh U CUCTEMATU3UPOBATH
62 | TpeyronbHmii, Pemcnie sazad 1 3HAHHM 110 OCHOBHBIM TEMaM 3HAHMS 10 OCHOBHBIM T€MaM Kypca
63 |YerslpexyronbHuku.  Pemenue 1 Kypea reoMetpui. FeoMETpIiL.
3aaq
64 |[lomoOwue. Pemenue 3amay 1
65 |Ilmomans. Pemenue 3amau 1
66 |OkpyxHOCTbh. Pemienue 3amau 1
67 |Urorosas KonTponwsHas pabora 1
68 |Pememme  TecToB 3a  KypcC 1

OCHOBHOM IIIKOJIBI







