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Mertoauueckie — yKa3aHUST ~— COCTAaBICHBI B COOTBETCTBHMM ¢  DeaepaibHbIM
rOCYy/IapCTBCHHBIM 00pa30BaTEIBHBIM CTAaHJAPTOM CpeAHEero oomero oOpa3oBaHHs W
[IpOrpaMMOM  JUCLMIUIMHBL  «MaremaTtuka» Ha  OCHOBE IPUMEPHOM  IPOTrPaMMBbI
oOmieoOpa3oBarenbHON  yueOHON auciumuimHbel «Matematuka» aast mpogecCHOHATBHBIX
o0Opa3oBaTelIbHBIX OpraHu3anui, onobperHoir HaydHo-meroamueckum coBetoMm llentpa
npodeccroHaibHOro o0pazoBanuss GI'AY «DUPO» u pekoMeHIOBaHHOHW ISl peaanu3aluu
OCHOBHOHM TpodeccHOoHaNbHON oOpa3zoBatenbHOi mporpammbl CIIO Ha 0a3e OCHOBHOTO
obmero  oOpa3oBaHMs C  MOJYYCHHEM  CpeIHEro  oOmero mpu  MOJATOTOBKE
KBaJTM(HUIIMPOBAHHBIX PAOOUNX, CITYXKAIUX U CIICUAIMCTOB CPETHETO 3BEHA.

B meTonmuecknx ykazaHUSX MPEICTAaBICH MaTepuan Ui NPOBEACHUS MPAKTHYECKUX
3aHATUH 10 JUCHHMIUIMHE ¢ oOydatommmucs mo crenuansHoctH 40.02.01 TlpaBo u
OpraHu3aIys COIMAIHLHOTO 00eCTIeUeHUs

AKTYyagbHOCTh U3YYEHUS JAHHOW YUEOHOU MUCIUILTUHBI 00ycloBleHa (hOPMUPOBAHHEM
COBOKYITHOCTH 3HaHWH, YMEHUI U HABBIKOB pabOTHI ¢ MaTeMaTHYECKIMH MHCTpYMEeHTaMu. B
Xoze M3ydeHust Kypca «MareMaTHka» CHCTEMAaTHYeCKH W IOCIIEO0BATEIBHO (OPMHUPYIOTCS
HaBBIKM YMCTBEHHOTO Tpy/a: IUIAHUPOBAHHUE CBOEH pabOTHI, TIOUCK paIlHOHABHBIX IyTEeH ee
BBITIOJTHEHU S, KpUTHUYECKAs! OTI[EHKA PEe3yIbTaTOB.

Lemb ocBOEHMSI MTUCIUMTUTMHBI OPUEHTHPOBAHA HA JOCTIKEHHE CIEAYIOMINX [IEIeH:

¢ hopMupoBaHHNE MPEICTABICHUA O MaTeMaTHKE KaK YHHUBEPCATHHOM S3bIKE HAyKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUIA U MPOIIECCOB, 00 UESIX H METO/IaX MAaTEeMAaTHKH;

®pa3BUTHE  JIOTHYECKOTO  MBIIIICHHUS,  MPOCTPAHCTBEHHOTO  BOOOpPaKCHHS,
AITOPUTMHUYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOIMMOM s
Oynymei TpoQeCCHOHAIBHON  NEeATEeIbHOCTH, IS TPOJOJDKEHUsS O00pa3oBaHUS U
caM000pazoBaHUS;

® OBJIQJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSIMHU U YMEHHUSIMH, HEOOXOJMMBIMH B
MOBCEHEBHON JKU3HHU, Ui M3YyYEHHMS] CMEXKHBIX €CTECTBEHHOHAYYHBIX AMCLUMIUIMH Ha
0a30BOM YpOBHE M AMCIHUIUIMH TPO(PECCHOHATHLHOTO IUKIIA, NI TOJTYYCHHUST 00pa30BaHUs B
00J1acTsx, He TPEeOYIOMMX YrayOJIeHHOW MaTeMaTHIeCKON MOATOTOBKH,

® BOCIIUTAaHUE CPEACTBAMH MAaTEMATHKHU KyJIbTYpbl TUYHOCTH, TOHUMAHUS 3HAUUMOCTH
MaTeMaTHKU JJI1 HAyYHO-TEXHUYECKOTO MpOTpecca, OTHOIICHUS K MaTeMaTUKe KaK K 4acTH
o011edenoBeuecKoi KyabTyphl Yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUSI MaTEeMaTUKH,
3BOJIIOIMEN MaTeEMaTHYECKUX UIEH.

OcHOBHBIE 3aJaud OCBOCHMS JUCHUIUIMHBI: TOMOYb OOYYarolIMMCS OCO3HATh
LEJIOCTHYI0O KAapTUHY H3Y4aeMoro Marepuaiga; oOOJIerYuTh yCBOGHHUE  Marepuana,
WHIUBUAYAIU3UPOBATh 00YUYEeHHE, COBEPILIEHCTBOBATh KOHTPOJIb U CAMOKOHTPOJIb, IOBBICUTh
Pe3yIbTaTUBHOCTH YUeOHOTO Mpoliecca.

OcBoeHne coiepkaHus yd4eOHOW JUCHUIUIMHBI OOECHeyMBaeT Ha  KakIOM
HPAKTUYECKOM 3aHSITUH JOCTHKEHUE 00YJaIOIMMHUCS CIICIYIOIIUX Pe3yIbTaTOB:

JAUYHOCMHBIX.

— c(hOpMHPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKEe KaK YHHBEPCAJIHHOM S3BIKE
HayKH, CPEACTBE MOJICIMPOBAHUS SIBICHUN U TIPOLIECCOB, UACSX M METOAAaX MaTeMaTHKU;

— MOHMMAaHWE 3HAYUMOCTH MAaTEMaTHKU Uil HayYHO-TEXHHYECKOTO Iporpecca,
cOpPMUPOBAHHOCTh OTHOIIEHHS K MaTeMaTWKe KaK K 4acTH OOIIEYeNIOBEUYECKON KYIbTYPHI
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMaTHUKH, SBOJIIOIIMEH MaTeMaTHYECKUX HJICH;

—pa3BHTHE  JIOTHYECKOTO  MBIIIICHUS,  IPOCTPAHCTBEHHOTO  BOOOpaKEHHS,
ANTOPUTMHYECKOH KYIBTYPhl, KPUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM IS
Oynymeld TpoQecCHOHAIbHOW  JESTEIBHOCTH, JJIsi NPOJOJDKEHHsS 00pa3oBaHUS U
camo00pa3oBaHus;

—OBJIQJICHMEC MaTEMaTUYeCKUMH 3HAHUSMH W yMCHUSMH, HEOOXOJMMBIMU B



IIOBCEJIHEBHON JKU3HM, JJISI OCBOECHMSI CMEXHBIX €CTECTBEHHO-HAy4HbIX JUCLMIUIUH H
JMCLUUIUIMH TPO(PECCHOHATBHOTO IUKIA, Uil MOJMy4eHuss oOpa3oBaHHs B 00JacTsX, HE
TpeOYIOMMX YrITyOJIeHHON MaTeMaTHYeCKOU MOATOTOBKY;

—TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOILIEHUE K HEIPEPhIBHOMY OOpa30oBaHHUIO Kak
YCIIOBHIO YCTICIIHON MPOQPECCHOHATIEHON U OOIIIECTBEHHOM ACSITEIIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOpPYECKOW M OTBETCTBEHHOU
NeSITENIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHON pabOTe, COTPYAHHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTesbHON, OOIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIEeNOBATEIbCKON, IMPOEKTHOH H
JIPYTUX BUAAX JACSITEIHHOCTH;

— OTHOILIEHHE K NpO(PECCHOHATIBHON JEeATEIIbHOCTH KaK BO3MOXKHOCTH YYacTUSl B
PELIEHNH JTMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOIeM;

MemanpeomemHulx.:

— YMEHHME CaMOCTOSATEIbHO OMNpPEAENATh LeNN AEATEIbHOCTH U COCTAaBJIATH IJIaHbI
NESITEIbHOCTH; CaMOCTOSTEIbHO OCYIIECTBIATh, KOHTPOJIMPOBaTbH M KOPPEKTHUPOBATh
JeSITeNIbHOCTh; MCIOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI JUISl JOCTHIKEHMSI MOCTaBICHHBIX
Lene M peaau3aluy IUIAHOB JIESTENIbHOCTH; BBIOMPATh YCHEIIHbIEe CTPATErMH B PAa3IMYHBIX
CUTYaIHsIX;

— YMEHHME NpPOJYKTUBHO OOIIAThCS U B3aUMOJIEHCTBOBATH B IPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYWUTHIBATh MO3UIUHU JAPYIrUX YYACTHUKOB JAESATEIbHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(PIUKTHI;

— BJIQJICHWE HABBIKAMH TO3HABATEIIBHOW, y4eOHO-HCCIIEIOBATEIIbCKOM M MPOEKTHOM
NEeSITEeIbHOCTH, HaBbIKAMU  pa3pelieHuss Mpo0sieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB PpEIICHHs NPAKTUYECKUX 3a]a4, MPUMEHEHUIO
pa3INYHBIX METOJOB NIO3HAHUS;

—TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(pOPMAIIHOHHO-TIO3HABATEIHHOM
NEeSITeIbHOCTH, BKIIIOUasi yMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHKAX WH(OpMaLUH,
KPUTHYECKH OLEHMBATh U WHTEPIPETHPOBATh MH(OPMAIMIO, MOJIYYAEMYIO U3 Pa3TUYHBIX
HWCTOYHUKOB;

—BJIQJICHUE S3BIKOBBIMM CPEACTBAMU: YMEHUE SICHO, JJOTUYHO U TOYHO M3JaraTtb CBOIO
TOYKY 3pEHHMsI, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HABbIKaMU IO03HABATEIbHON peduieKCHH KaK OCO3HAHUSI COBEPILAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPaHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX MI03HABATEIbHBIX 33/1a4 U CPEJICTB JUISl UX JOCTHXKECHHUS;

—IIeTICYCTPEMJIEHHOCTh B TIOMCKAX M NPHUHITHUM PEIICHUN, COOOpa3sUTEeNbHOCTh U
WHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTaBICHHM; CIMOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHUIO MUPAa;

NnpeoMemHulX.

—c(hopMUpPOBAHHOCTD MPECTABICHUI 0 MaTEMAaTHKE KaK 4YaCTU MUPOBOM KyIbTYphI U
MeCTe MaTeMaTUKH B COBPEMEHHOU IMBWIM3AINH, CIIOCO0aX OMHUCAHMS SIBJICHHUN PEallbHOTO
MHpa Ha MaTEMATUYECKOM S3BIKE;

—c(hopMUpPOBAHHOCTH MPEACTABICHUI 0 MATEMAaTUYECKUX MOHATUSAX KaK BaKHEHIINX
MAaTeMaTHYECKUX MOJENSAX, IMO3BOJISIONIMX ONHMCHIBATH W M3ydaTh pa3HbIE MPOLECCHl U
SIBJICHUS; TOHMUMaHUE BO3MOXXHOCTU aKCHOMATHYECKOTO TMOCTPOEHUS MaTeMaTUYECKUX
TEOPHUIL;

—BJIQJICHUE METOJIaMU J0Ka3aTelIbCTB M aJITOPUTMOB pEUIEHUs, YMEHHE HUX
MIPUMEHSTh, IPOBOJIUTH JIOKA3aTeIIbHbIE PACCYXKICHHUS B XO/I€ PEIICHUs 3a/1a4;

—BJIQJICHUE CTAHJIAPTHBIMHU MPUEMAMU PEUICHUs] PAIlMOHAIBHBIX U UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHUCTEM;



HCIIOJIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHCJIE JJI IIOUCKA IIyTH PELICHUs
Y WJUTFOCTPALIMY PELIECHUs] YPABHEHUM U HEPABEHCTB;

— copMHPOBaHHOCTh TPEACTABICHUNH 00 OCHOBHBIX MOHATHUSX MaTEMaTHYECKOTO
aHamM3a M MX CBOWMCTBAX, BIJIAZICHWE YMEHHEM XapaKTepH30BaTh INOBEACHUE (YHKIHUH,
HCIIOJIb30BAHKE ITOTYYCHHBIX 3HAHUM I ONIMCAHUS U AaHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

—BJIQJICHAE  OCHOBHBIMHU  IOHATUSAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (QHUrypax, HX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh TEOMETPHUYECKHE (GHUTyphl Ha 4YepTeXax, MOJCNAX M B PEaJbHOM MHPE;
MPUMEHEHHE M3yYCHHBIX CBOWCTB TeOMETpHYeCKHX Quryp u (opMya JUis peuieHHs
reOMETPUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIECPKAHUEM;

-C)OPMUPOBAHHOCTh MPEACTAaBIEHUNH O IMpoleccax M SBJICHUSX, HMEIOIINX
BEPOSATHOCTHBIN XapakTep, CTATHCTUYECKUX 3AKOHOMEPHOCTAX B PEATBHOM MHPE, OCHOBHBIX
MOHATHAX JJIEMEHTApHOM TEOpUM BEPOATHOCTEM; YMEHUM HAXOJWTh U  OLICHUBAThH
BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYaLUAX U OCHOBHbBIE
XapaKTEPUCTUKHU CIy4alHBIX BEJINUNH;

-BJIAJICHUE HAaBBIKAMHU HCIIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM IpHU
pEIICHNH 3aay.

NNJIAHUPYEMBIE JIMYHOCTHBIE PE3YJIbTATHI B XOAE PEAJIN3AIIUN
OBPA3OBATEJIbHOM TPOI'PAMMBI

JIP.01 Oco3naroriuii cedst rpak TaHMHOM U 3aIIIUTHUKOM BEJTMKOW CTPaHbI
JIP.03 CoOmromaromuii  HOPMBI TIPABOTOPSIKA, CICAYIONIMN HeanaM TpakJIaHCKOTO
obmecTBa, obecrieueHrss OE30MACHOCTH, TpaB M cBOOOa TpaxknaH Poccum. JlosutbHBIA K
YCTaHOBKAM U MPOSBICHUSAM MpeACTaBUTENEH CyOKyIbTYp, OTIMYAIOUMNA HX OT TPYII C
JNECTPYKTUBHBIM U JCBHAHTHBIM IOBeAeHUEM. JIeMOHCTpHUpYIOIIUNA HEnpusTtue U
MpeayNpexAaNUNi COIIMATBHO OMACHOE MOBEICHUE OKPYKAIOIINX
JIP.13 JleMOHCTpHpPYIOIIUI TOTOBHOCTh U CITOCOOHOCTH BECTH C IPYTMMHU JTFOJBMU, JOCTUTATh
B HEM B3aMMOINOHHMMAHHS, HAXOAUTH OOIIME LEIM U COTPYIHHYATH A UX JOCTUKEHUS B
npodeccuoHabHOM e TEIbHOCTH
JIP.14 TlposBisromuii CO3HATEIBLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MPOo(ecCHnoHaIbHON 1 001ECTBEHHOM eI TeIbHOCTH

PaccmoTrpeHo Ha 3acemaHUM METOJIUYECKOTO OOBEIUHEHHUs O00Ie00pa30BaTeILHOTO
MKJIa, TpoTokoya Ne 6 oT «25» mas 2022 1.
PekoMeHIOBaHO K HCMOJB30BaHUIO B y4eOHOM mpolecce MeToauueckuM COBETOM

CMK, npotokon Ne 6 ot «26 » mas 2022 .

Cocrasutens: H. U. lInaxoBa
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IIpaktuyeckoe 3anstue Ne 46 Knaccuueckoe ompeneneHue BeposTHOCTU. Beruucnenue | 46
BeposiTHOCTeN. [Ipuknannele 3anaun

[IpakTueckoe 3ansaTre Ne 47 CBoiicTBa BEpOSITHOCTEH, TeopemMa 0 cymMMe BeposiTHOcTel. | 47
IIpencraBnenne yncioBbIX AaHHbIX. [IpukianHele 3a1aun

[IpakTueckoe 3anaTue Ne 48 OcHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN 48
[IpakTrueckoe 3anarue Ne 49 AkCHOMBI CTEpEOMETPUH 49
IIpakTueckoe 3anarue Ne 50 [TapaynenbHOCTh NPSMBIX B IPOCTPAHCTBE 50
ITpaktuyeckoe 3anstue Ne 51 Ilpu3Haku B3aMMHOTO pPacHoJOXKEeHUsS NpsAMBIX. Yrou | 50
MEeXAY NpsMbIMH. B3auMHOE pacnojio’keHue NpsIMbIX M IulocKocTed. [lepnenaukynsap n
HAKJIOHHAsl K IUIOCKOCTH. YTOJ MEXIYy NPSIMOW M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PacroJIOKEHUH NPSIMOM U MJIOCKOCTH.

[TpakTueckoe 3anarue Ne 52 [lepneHauKYISIpHOCTD NPSMBIX B IPOCTPAHCTBE 51
ITpaktuyeckoe 3anstue Ne 53Teopema o Tpex neprneHaukynspax. [IpusHaku u cBoiictBa | 51

napaJiICJIbHBIX U NCPICHAUKYIIAPHBIX IUIOCKOCTEH. PaccTosHUe OT TOUKHU 10 INJIOCKOCTH,
OoT HpﬂMOﬁ J0 IIJIOCKOCTH, pACCTOSAHUC MCKAY IJIIOCKOCTAMHA, MCKY CKPCIHINBAOIMUMMUCI




TPSIMBIMH, MKy IPOU3BOJIBHBIMH (PUTYpaMH B POCTPAHCTBE.

[TpakTaeckoe 3ausitue Ne 54 ITapannenbHoe MPOEKTUPOBAHKUE U €ro cBoiicTBa. Teopema | 52
0 IUIOIIAAX OPTOTOHAIBHOW TMPOEKIMHM MHOTOYTOJbHHKA. B3anMHOe pacmosoxeHue
POCTPAHCTBEHHBIX (pUTyp

IIpaxkTrueckoe 3ansaTue Ne 55 JlekapTOBBbI KOOPAMHATHI B IPOCTPAHCTBE 52
[Ipaktuyeckoe 3ansite Ne 56 JlexkaproBa cucreMa KOOpDAMHAT B TPOCTPAHCTBE. | 52
YpaBHEeHHE OKPYKHOCTH, Cephl, INOCKOCTH. PaccTosiHNE MEX Ty TOUKAMH.

[TpakTaeckoe 3ansaTue Ne 57 Bekropsl. [eiicTBus ¢ Bekropamu. JlelicTBust ¢ BekTopamu, | 53
3aJJaHHBIMH KoopauHataMu. CKallsipHOE MPOU3BEICHNE BEKTOPOB. BekTopHOE ypaBHEHNE
npsMOM W MIOCKOCTH. Vcmonb30BaHME BEKTOPOB TIPU  JIOKA3aTEIbCTBE TEOPEM
CTEpEOMETPUH.

[TpakTdeckoe 3ansatue Ne 58 PasmuunHple BUABI MHOTOTPaHHUKOB. X wm3oOpaxkenus. | 53
Ceuenusi, pa3BepTKM MHOTOTPaHHUKOB. BHpl cummeTpuii B poctpancTtBe. CUMMETpHs

TEJI BpaIleHHsI © MHOTOTPaHHHUKOB.

[Tpaktuyeckoe 3ansTre Ne 59-60 IIpuzma 54
[Tpaktuueckoe 3ausitue Ne 61 INapannenenunes 54
[Tpaktudeckoe 3ansTre Ne 62-63 [Tupamuaa 55
[Tpaktudeckoe 3ausTre Ne 64-65 [unmHap 55
[Tpaktndeckoe 3ansTre Ne 66-67 Konyc 56
[Tpaktudeckoe 3ansTue Ne 68-69 Illap 56
[TpaxTueckoe 3anarue Ne 70 O6bp€M napaienenunesaa 57
[TpakTueckoe 3anarue Ne 71 O6bEM npU3MbI S7
[TpakTrueckoe 3austue Ne 72 O0bEM TUpaMuIbl 57
[Tpaktrueckoe 3anstue Ne 73 O0bEM ImuMHIpa 58
[Tpaktuueckoe 3anstue Ne 74 O6bEM KOHYCa 58
[Tpaktuueckoe 3anstue Ne 75 O06bEm mapa 59
ITpaktrueckoe 3anstue Ne 76-77 I1nomans 60KOBOM MOBEPXHOCTH TEJ BPAIICHHS 59
CHnucok peKOMEHAYEMOH JTUTepaTyphl 60




BBenenue

IIpn wn3yyeHun kypca «MareMaTuka» NIPOAOIDKAIOTCI M IIOIYy4YarOT
pa3BUTHE COJEp)KaTeIbHbIE JTUHUU: «Anredpa», «DyHKUMM», «YpaBHEHUS U
HepaBeHCTBa»,  «['eomerpusi», «OneMeHTbl  KOMOWHATOPHKH,  TEOpPUHU
BEPOSATHOCTEH, CTAaTUCTUKU U  JIOTUKW», BBoauTcs JiMHUA  «Hadaima
MaTeMaTHUYECKOI0 aHaJIN3a.

JlaHHBIE METOAMYECKUE YKa3aHUs PACKPBIBAIOT COAEPKAHUE OCHOBHBIX
NOHATHM W TEOpeM Kypca Ha CHElHUaIbHO NOJOOpPaHHBIX YHIPAKHEHUSIX H
3amayax. llocoOue cOCTOMT M3 METOJIMYECKUX YKa3aHUW K MPaKTUYECKUM
3aHATHAM, B KaXXIOM M3 KOTOPBIX NPUBOIATCA 3a4aud W YIPAKHEHUS,

MMPpCAHA3HAUYCHHBIC IJIA PCIICHUA HA 3aHATUAX.



Ilpaxmuueckoe 3anamue 1

ApupmeTnuecKkue 1eiCTBUA HAJ YNCIAMHU, HAXO0KICHUE MPUOINKEHHBIX
3HAYCHMH BeJIMYUH U MOTPEIIHOCTEN BHIYMCICHUN, CPABHEHHE YUCJIOBbBIX
BbIpasKeHUM

TeopeTnyeckas 4acTb

VMeHHE  BBINONHATH  aireOpavdecKkue NpeoOpa3OBaHUS  ABJISAETCH
Ba)KHEHMIINM DJIEMEHTOM MAaTEMaTHYECKOH ITOArOTOBKH. B SK3aMeHAIMOHHBIX
3aJaHMAX M TecTaXx BCErJa IPUCYTCTBYIOT 3aadd  Ha  YIPOIICHUS,
peoOpa3OBaHNUS U BEIYHCIICHUS.

I[IpeoGpaszoBanus anrebpadecKUX  BBIPAKECHUH  CTPOATCS  HA
MCIIOJIb30BaHUH (POPMYJI COKPALIEHHOTO YMHOKCHUS:

cymMMmbl
1. (a+b)?>=a?+2ab +b? - keaopam P
cymMMmbl

(a+b)®=a%+3a%b +3ab? + b® - xkyp PHOMU
a?—b?=(a—b)@+ b) - pasnocms xeaopamos;
a®—b®=(a—-b)(a?+ ab +b?) - pasnocms kybos;
a’+b3=(a+b)(a?- ab +b?) - cymma xybos;
npaBui AeiicTBus co crenensamu (@ >0, b > 0, X u y — deticmeumenvhoie

g wn

yucna):
1. a% = aa; 5. (ab)* =a*b*;
2. %Y = a¥a; 6. (a/b)* =a*/ b*;
3. av=(a"Y=(a¥); 7. al=a;
4. a*=1/ax, 8.a°=1,
U CBOWMCTB apudmernueckux kopue (@ > 0, b > 0, k, m, n —

HamypaibHble YUcia):

k

1. a" =%a" : 5.44a =%a:
2. 2lab="Ya-Vb; 6.8a" =%a™ ;



3.(Va)* =va* ; 7.4/a% =[a;
a 4a, el
4.%_%, 8.\/a_—\a\.

Kpome toro, ciemyeT HOMHUTD O CYIIECTBOBAHUM B MaTEeMAaTUKE MHOXKECTB
HATYpaJIbHBIX, IEJBIX, PAlMOHAIBHBIX M HUPPALMOHAIBHBIX YHUCET, KOTOpbIC
00pa3yroT MHOXKECTBO JEHCTBUTEIBHBIX YHCEIL.

N — HarypajibHbIe uKclia. MHOXECTBO HATYypaJbHBIX YUCET COCTOUT M3
€UHULIBI, MPOCTHIX M COCTaBHBIX uucesd. HarypanbHoe umciio, Oombiiee
€MHUIIbI, HA3bIBACTCS TMPOCTHIM, €CIM OHO HE HMEeT JeNuTeleH, Kpome
eIuHUIBI U caMoro cebsi. Ecnu ke 4yuciao umeer XoTs Obl OAWH JCIHUTENb,
OTJIMYHBIN OT €AMHUIIBI U CAMOTO €05, TO OHO HAa3bIBAETCS COCTABHBIM.

HauGonpmmm o6mum nenureneM (HO/I) HeckonmbKkuX HATYypabHBIX YHUCEIT
HA3bIBAIOT HAWOOJbIIIEe HATYPAIHHOE YHCIIO, HA KOTOPOE JEIUTCS KaXJaoe W3
nanabix uucen. Jlms orbickanus HOJl HECKOJBbKHMX HATypalbHBIX YHCEN
HEOOXOAUMO pAa3JIOKUTh WX Ha MPOCThIE MHOXUTEIH, a 3aTe€M COCTaBUTH
IIPOU3BEJICHUE BCEX MPOCTHIX MHOXKUTENEH, OOIIMX JJISl JAHHBIX YHCE].

Haumenbmum o6mum kpatHeiM (HOK) HeckonbkUX HaTypalbHBIX YMCEN
Ha3bIBAlOT HAWMEHBIIEE HATYypAJIbHOE YHCIIO, KOTOPOE AEIHUTCS Ha KaXKI0€ U3
naHHbix uncen. Jlnsg orteickaHud HOK HeECKONbKMX HaTypajdbHBIX YHCEN
HEOOXO0IMMO PA3JIOKUTh UX HA MPOCTHIE MHOKHUTEIH, BHITUCATh BCE MHOKHUTEIN
OJIHOTO W3 YHCEJI, AOMHCAaTh BCE HEAOCTAIOMINE MHOXKUTEIN U3 APYTUX YHCEN U
BCE UX NIEPEMHOKUTb.

Z — uensie uucna. Eciu K HaTypandbHBIM uKciIaM J00aBUTh WM
IPOTUBOMOJIOKHBIE TI0 3HAKY U HOJIb, TO MOJYYUTCSI MHOYKECTBO LIEJIBIX YHCEIL.

Q — panmoHanbHbIe YKcia. Eciam K menbiM duciaMm g00aBUTH APOOH, TO
HNOJIYYUTCS MHOXECTBO  pAllMOHAIBHBIX 4uceld. PanuoHanbHble 4wHcIa
IpeACTaBUMBI B BUJE ApOOU, TIAE P — LEJI0E YUCIIO0, a (] — HATYpaJIbHOE YUCJIO.
PanvionanbHble 4yuciaa — 3TO YHCIA, KOTOPbIE MOXHO MPEICTaBUTh B BHJIE
OECKOHEYHBIX MEPUOINUECKUX TPOOEH.

Eciu mepuos HauumHaeTcs cpa3y IMOCIE 3amsITOd, TO Takas Apoob
Ha3bIBACTCS YUCTOM Tmepuomudeckord npooOwro. Hampumep, 3,(06). Ecou xe
NIEPHOJ] HAUMHAETCS HE Cpa3y MOCJe 3aMiaTon, TO IpoO0b Ha3bIBACTCS CMEIIAHHON
nepuoanueckoi. Hampumep, 0,3(1).

Kaxnyo mnepuoguyeckyro ApoOb MOXKHO TMPEACTaBUTh B  BHUJIE
OOBIKHOBEHHOU ApoOu. B ciiydae unctoil mepuoandeckoi IpoOu K 1eIon 4acTH
nprOaBUTh OOBIKHOBEHHYIO JPOOb, B YUCIHUTENE KOTOPOU 3aMHUCHIBAIOT MEPUOI,
a B 3HaMeHarene — mudpy 9 cToibpKo pas, CKOJIbKO U(dp B mepuoe.

6 2 2
H . 3.(08)=3+ > =3+ °-3°%
anpuvep: 3,(06) =3+ o0 =3+ 13 =333
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B cinywae cMemaHHOM —mepHoaMuYEcKON ApoOM  MpeaBapUTENBHO
MEPEHOCAT 3a-MATYI0 K Hadalxy IEPUOJUYECKON dYacTH, 3aTeM oOpalmaroT
MOJIYYCHHYI0 YHCTYIO MEPUOAMYECKYI0 ApOO0b B OOBIKHOBEHHYIO M JEIAT
nocienuioo Ha 10k, rme k — gucimo pa3psiioB, Ha KOTOPBIE IIEPEHECEHA 3aImaTas
BIIPABO.

Hanpumep: 0,3(1)=i-3,(1)=i-3l=3+i=§=E
10 10 9 10 90 90 45

HppanroHaabHble YnCiIa — OCCKOHEYHBIC HEMEPUOINIECKHE JIeCATHUHBIC
apoou. Hanpumep: V2,3 78, log, 2 ...

MHOX€ECTBO pPalMOHAIBHBIX W HMPPAIMOHAIBHBIX YHCEI Ha3bIBACTCS
MHOYKECTBOM JICHCTBUTEIIBHBIX uncel R.

Yucio a Has3bIBACTCS MPHONMKEHHBIM 3HAYCHHEM YHCIIa X,
BBIYMCICHHBIM C TOYHOCTBIO 10 h>0, ecnam BBHINONHIETCS HEPABEHCTBO
[x—a|<h.

PazHocTh |x—a| HasbIBalOT nozpewnocmoulo (abconromnuoir), a h —

OHGHKOﬁ IMOTPCHIHOCTHU HpI/I6JII/I}KeHHOFO BBIUYUCJICHUA.
Omuocumenvnasn nozcpeuwtnocmdbp — OSTO OTHOIICHHUC IIOTPCIIHOCTH K

h [x-a y
l'IpI/I6J'II/I>K€HHOMy 3HA4YCHUIO, T.C. HUCIIO I = — = | | HA3bIBAKOT OTHOCUTCJIIBbHOU
a a

IMOTPCHIHOCTBIO BBIYUCIICHUA. Yacro OTHOCHUTCIIbHYIO ITOTPCIIHOCTDb YKA3bIBAIOT
B IIPOLICHTAX.

Hanpumep: «Temnepatypa paBHa 16 mitoc-munHyc 1 rpamgyc», T.e. t=(16J_rl)°C.
DTO 03HAYAET, YTO MCTUHHOE 3HAYEHHE TeMIepaTyphl oTiuyaercs oT 16°C ne
Oonee yeM Ha 1% DOry wuHQOpMauMIO MOXHO 3amMcaTh  Tak:
16-1<t<16+1 wm |t-16<1. 3xmece 16 — npuONIKEHHOE 3HAUEHHE

TeMIieparypsl, 1 — oleHKa norpemHocTH. OTHOCUTENbHASA MOTPEITHOCTh paBHA

% ~0,0625 wH 6,25%.

Hampuwmep: [Ipubnmxenus aucna ©

a) m~3 Takoe MpuOIMKEeHNe yrmoMuHaeTcs B bubnmm;

0) 7~ 3+% =312 - aT0 mpubMmmKeHue apeBHero BaBuiona;

1 2
B) 7~ (;j ~316 - 3TO NPUOIMKEHUE APEBHUX ETUITSIH;

r) 7~ % =314... - 3TO IpUOIIKEHNEe ApXUMena.

1) BBUUCINM OTHOCHTENBHYIO MOTPEITHOCTh MPUOIVKCHHS CTUIITSH, PUHSB
MpUOIMKEHUE Apxumena 3a HauOoee TOYHOE. Torna:

11



a~316; h=[314-316/=0,02 r= 2 = % ~0,0063=0,63%. T.e. mOrpemIHoCTs B
BBIYMCIICHUHU €TUIITSAH MeHbIe 1%

Cmanoapmmuasa 3anuce yucaq. IDTO TPEICTABICHUE YHUCEI B BUJIE:
x=a-10"; 1<a<10. Yuciio a Ha3pIBAaIOT MAHTUCCOM YMCIa X, a MoKa3aTeiab K —
€T0 TTOPSIIKOM.

Hanpumep: 3672500 = 3,672500-10° ~3,67-10° ¢ TOYHOCTHIO JIO COTBIX;
Macca Coanna: M ~1,9891-10% kr;
Macca atoma Bojopoja: m=~1674-107>'kr

3a)1aH1/m K MIPAKTUYE€CKOMY 3aHATHIO

33}]&‘13 1. Vka3artb Bce HOMCPA OCJIbIX YUCCII JaHHOI'O MHOKCCTBA!

1) V8-2415 - (V5 ++3} 2) (V7)™ " 3 j:*ﬁ 433 0,15);5) K76 .

Pemenne:

1)y/8 — 2415 - (v/5 + v/3) =8 — 24543 - (v5 + v3)=/(/3)" + (B)* — 24/5./3 -
(V5 +3)=(B-VB) - (V5 + /3)=|v3 - V5| - (v ++/3)= (3 - V5)-
(V5 ++3)=(v5-3)- (5 + v3)=(vB) - (V3] =5-3=2

2) (\/—)Iogl 25 7}/2|og§,1 52 _ 7 :%;

J7 +4/2 (\/7+\/§)(\/7+x/§)_ (\/7+\/§)2 _9+\/ﬂ_9+x/ﬂ

DT TWTVWT D) (T _Waf  7-2 5
15 5
433015733 =33 =5:

5) (/76 = (76)* (746 =49.6=204.
Otser: 1; 4; 5.

3amaua 2. BEIYMCIUTE:

1) (8327 —3/32)— (/108 + 6+/48 ).
Pemenne: T.k. 8v27 =849.-3=8.3/3=243, 3/32=3/8-4=23/4,
3108 =3/27 -4 =334, 648 =6./16-3 =6-4+/3 = 24+/3, 10

12



(8727 —3/32)— (4/108 + 648 )= 24/3 — 234 —33/4 — 24./3 = 54 .
Otser: —53/4.

2) \/(@}6 (7-5v2) + \/(%y (7-5v2) .

Perenue: uMCHonb3ys CBOWCTBA apu(METHUECKUX KOpHEH: ~/a’ :\a\ 51

3’\/? = d, UMeeM
(_ig (7—5&){%) 752 :?(7—5&) D (572 7)=

+
542
(7-5v2)7-5v2)=99 - 70+2.
Otser: 99 — 70+/2.

3agaya 3. Eciim 30% uucna paBHBI \/ (9+\/8_2)2 —\/ (9—\/8_2)2 , TO camMo

YHUCJIO PaBHO?

Pemenue: T.K. \/? = \a

Jo+82) —(o-B2) =9-+82 |9~ /82| =9+ V82 VB2 + 9 =18.Urax,

, TO

30% uucna paBHbI 18, ceqoBaTeabHO, 0003HAYMB HCKOMOE YHCIIO Yepe3 X,

18100
30

60.

UMEEM: X =

OtseT: 60.

3amada 4. YOPOCTUTH BBIPAKEHUE:

1 N 3y |[X+Yy' X+y
x—y y-x*)\x*-y* 2x-2y

Peuienue: ucnonb3yst GopMybl COKpAILIEHHOTO YMHOKEHUS, UMEEM

1)

Lo, 3y _ X xy+y -3y (x=y)° _ X=y
X—y Y =X (X=X +xy+yY) X=X +Hxy+y) X xy+y?

13



X +y' x+y 22X 42y =X -2xy -y (x=y) O X-—y

2 = = = ;
)xz—yz 2x -2y 2(x = y)(x+Y) 2(x=y)(x+y) 2(x+Y)
g XTY . X=y _ X=y 2(x+y) _ 2(x+Yy)
X+ xy+ Y 2(x+Yy) XHxy+y: x—y  XP4+xy+y?
OTBeT:M.
X* 4+ Xy +Y

Bonpochl kK NpakTHYeCKOMY 3aHATHIO
1. JlaTh MOHATHE MLEJBIX, HATYPAIbHBIX, PAIIMOHAIBHBIX, JCHCTBUTEIBHBIX
YuCell.
Kakue yncna Ha3pIBatOTCS MPPAUOHAIIBHBIMU?
Kak HaxonuTcs npoueHtT ot uncaa?
[IepeuncinTe OCHOBHBIE CBOMCTBA KOPHEU U CTEIICHEM.

B own

Ilpakmuueckoe 3anamue 2
Omnpenenenne ¢pynkuuii. IlloctpoeHue n ureHue rpapukoB QyHKIUII.
HccaenoBanne pynkuunu. CBoiCTBA JMHEHHON, KBaPATHYHOMN, KYyCOYHO-
JINHEHHOI U IPoOHOo-IuHeiiHoi pyHkumnil. HenpepbIBHBIE H
nepuoanyeckue pynkuuu. Oopatupie GyHKIUU U UX rpaPuKn.
IIpeoOpa3oBanus rpadpuka pynkuuu. 'apMoHnvecKkue KojedaHust

TeopeTnyeckas 4acThb

82: AnreOpa m Hayaysia MareMarmdeckoro anamms3a. 10-11 kmaccer [Texcr]:
ydeOHMK I oOmieoOpaszoBaTenbHbIX yupexxaeHnudt / Ilom pexn. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.

3ajaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarotcsi NeNe 41,45,52,55-60: Anrebpa u Hauana
marematudeckoro aHanm3a. 10-11  kmaccer  [Tekcrt]:  y4eOHUK s
obmeobpazoBarenbHbIX yupexaeHui / Ilog pen. A. H. Kommoropora. — M.:
IIpocsemenne, 2020.

Bonpochl kK NpaKTHYECKOMY 3aHITHIO
1. Jlate onpenenenne GyHKIHH.
2. Kakue Buabl QyHKIHA Bl 3HACTE?
3. Hlath nmousaTue rpaduka GyHKITUH.
4. ]JlaTtb nmoHATHE EPHOaa PYHKIIHHU.
5. Hatb onpenenenue 4ETHOM U HEUETHOU (PYHKIIHA.

Ilpakmuueckoe 3anamue 3
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PaguaHHbIii MeTO] N3MepeHHs YIJIOB BpalleHHus
U CBAI3b C I'PAYCHOI Mepoi

Teopernyeckas 4acThb

81: AureOpa um Havajga MmaTemaTmueckoro amamusa. 10-11 xmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3a)1aH1/m K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcss NeNe 1-6: Anrebpa u  Hauana
marematudyeckoro a"aimsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — niis
obmeo6pazoBarenbubix yupexaenuit / Ilog pea. A. H. Kommoroposa. — M.:
[Tpoceemenue, 2020.

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. Kak cBsi3aHbl rpajtycHast ¥ paJuaHHas Mephbl yria?
2. YUemy paseH | pangnan?
3. JlaTh NOHSITHE TPUTOHOMETPUUECKON OKPYKHOCTH.

Ilpakmuueckoe 3anamue 4
OcHOBHbBIC TPUTOHOMETPHYECKHE TOKIECTBA
TeopeTnyeckasi 4acThb

81: AnrcOpa m Hayanma Maremarmueckoro ananamsa. 10-11 xmaccer [Texcr]:
ydeOHMK I oOmeoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.

3ajaHus K NPAKTHYECKOMY 3aHSTUHIO

Ha 3amsatum paccmatpuBatorcss NeNe 7,8,12: AnreOpa u Havaia
Marematudeckoro a”amm3a. 10-11  kmaccer  [Tekcrt]: y4eOHUK s
obmeobpazoBarenbHbIX yupexxaenui / Ilog pen. A. H. Kommoropora. — M.:
IIpocsemenne, 2020.

Bonpochl kK NpaKTHYECKOMY 3aHSATHIO

1. J1aTh MOHSATHE TPUTOHOMETPUM KaK HAYKH.
2. [lepeuncnute OCHOBHBIC TPUTOHOMETPUUYECKHIE TOKICCTBA.

Ilpakmuueckoe 3anamue 5

(I)OpMyJIbI C/II0KCHUA, YIBOCHUSA
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Teopernyeckas 4acThb

81: AureOpa um Hadajga MatemaThueckoro amamusa. 10-11 ximaccer [Tekcr]:
y4eOHHMK JJIsi  oOuieoOpa3oBaTenbHbIX yupexaenud / Ilom pen. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3aI[aHI/Iﬂ K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstuu paccmarpuBatotcst NeNe 9,10,11, 21,22: Anre6pa u Hauana
MaTemarudeckoro aHanmmuza. 10-11 kiaccel [Tekct]: yueOHuK 1ist
obmieoOpazoBatenbHbIX yupexaenuit / [lon pea. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2020.

Bonpockl kK IpaKTHYECKOMY 3aHATHIO
1. llepeuncnute GHOPMYJbI CIOXKEHUS APIYMEHTOB TPUTOHOMETPUUYECKUX
byHKIUH.
2. Kakue BbI 3HaeTe GopMyIbl JBOMHBIX apryMEHTOB TPUTOHOMETPUYECKUX
byHKUINNA?

Ilpaxmuueckoe 3anamue 6

@DopmyJibl IpeodpazoBaHue CYMMbl TPUTOHOMETPUYECKHUX (PYHKIUH B
Npoun3Be/ieHNe, MPeodpa3oBaHne MPOU3BECHUS TPUTOHOMETPUYECKHX
GyHkumit B cymmy

TeopeTnyeckas 4acThb

81: AnreOpa m Hayasia MareMarmdeckoro anammsa. 10-11 kmaccer [Texcr]:
ydeOHMK I oOmieoOpaszoBaTenbHBIX yupexaenuid / Ilom pen. A. H.
Kommoroposa. — M.: IIpocsemienne, 2020.

3ajaHus K NPAKTUYECKOMY 3aHSTHIO

Ha 3amstum paccmarpuBarotcs NeNe 14,15 (a, 0): Anrebpa u Hayaia
Marematudeckoro a"ammsa. 10-11  kmaceer  [Tekct]:  y4eOHWK s
obmeoOpazoBarenbHbIX yupexaenuit / [lox pen. A. H. Kommoroposa. — M.:
IIpocsemenne, 2020.

Bonpochl kK NPAaKTHYECKOMY 3aHITHIO
1. HazoBute OCHOBHBIE bopMyIBI npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKHUX (DYHKIIMI B IPOU3BEICHHUE.
2. HazoBute ocHOBHBIE (OpMynbl  TpeoOpa3oBaHUS  TPOU3BEACHUS
TPUTOHOMETPUUYECKUX QYHKIIMH B CYMMY.

Ilpakmuueckoe 3anamue |
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Tpuronomerpuyeckue GyHKUMHM YUCT0BOr0 aprymesra 4.1
Teopernyeckas 4acThb

81: AureOpa um Hadajga MaremaThueckoro amammsa. 10-11 ximaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Ilox pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anmarum paccmarpuBatorca NeNe 28-30(a, 6): Anrebpa u Hayaia
marematudeckoro anammza. 10-11  wmaccer  [Tekct]:  y4eOHWK — [iist
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipoceemenune, 2020.

Bonpochl kK TPAKTHYECKOMY 3aHSITHIO
1. IlepeuncnuTe OCHOBHBIE TPUTOHOMETPUYECKUE (DYHKIIHH.
2. Kax Ha3pIBaroTCs rpadKi TPUTOHOMETPUUECKUX QPYHKITUHN?

Ilpakmuueckoe 3anamue 8
Tpuronomerpunyeckne GyHKINH YMCJIOBOT0 APryMEHTA 4.2
TeopeTnyeckas 4acThb

81: AnreOpa um Hauvajga MaremaThueckoro amammsa. 10-11 xmaccer [Tekcr]:
ydeOHMK I oOimeoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcs NeNe 31-33(a, 6): Anrebpa u Hayana
Marematudeckoro aHamms3a. 10-11  wmaccer  [Tekct]:  y4eOHWK — [iis
obmeoOpa3oBarenbHbIX yupexxaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenne, 2020.

Bonpochl kK NpakTHYeCKOMY 3aHATHIO
1. ITepeunciauTe OCHOBHBIC CBOHCTBA TPUTOHOMETPUICCKHUX (DYHKITHH.
2. Kakuie u3 TpUroHOMEeTpHUSCKUX (PYHKIUH SBISIIOTCS HEUETHBIMH ?

Ilpakmuueckoe 3anamue 9
OOpaTHble TPpUTOHOMeTPpHYECKHEe PYHKIMU

TeopeaneCKaﬂ 4acCTb
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83: AnreOpa m Hayama maTematmyeckoro anaimsza. 10-11 kmaccer [Tekcr]:
yueOHHUK JIsi  oOiieoOpa3zoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2020.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuarorcss NeNe 118,121,122,123,124,125: AnreOpa u
Hayaja MaremaTtudeckoro ananmmza. 10-11 xmaccel [TekcT]: y4eOHUMK st
obmeo0pazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipocsemenune, 2020.

Bonpockl kK IpaKTHYECKOMY 3aHATHIO
1. HazoBute 0OpaTHble TPUTOHOMETPUYECKUE (DYHKIIMH.
2. Kax cBs3aHbl rpauku TPUTOHOMETPUUYECKHUX (DYHKIIMA U UM OOpaTHBIX?

Ilpakmuueckoe 3anamue 10
IIpocTeiinmue TpUroHOMeTpUYecKre ypapHeHus 4.1

Teopernyeckas 4acTb

83: AnreOpa u Hauama maTemathdeckoro anaimsza. 10-11 kmaccer [Tekcr]:
yueOHMK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3agaHus K NPAKTHYECKOMY 3aHSTHIO

Ha 3ansatum paccmatpuBatorcs NeNe 136-140(a, B): Anrebpa m Hauajia
Marematudeckoro a"aimmsa. 10-11  wmaccer  [Tekct]:  y4eOHMK — 1iis
obmeoOpazoBarenbHbiX yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2020.

Bonpocel kK NpaKTHYECKOMY 3aHATHIO
1. Kakue ¢hopmybl peHa3HAYCHBI JIsl PEIICHUS PEIICHUI YpaBHEHUS
sin X = a?
2. Kakue dhopmyssl ipegHa3HAYEHBI IJIS1 PEIICHUS PEIICHUN YpaBHEHUS
Ccos X =a?

Ilpakmuueckoe 3anamue 11
IIpocTreiimue TPUrOHOMETPUYECKHE YPABHEHU 4.2

TeopeTnveckasi 4acTh

83: Anreb6pa w Havasma Mmartemarmdyeckoro aHamm3a. 10-11 kmaccer [Tekcrt]:
yaeOHUK Ui oOmieoOpa3oBaTenbHbIX yupexnaenuir / Ilom pean. A. H.
Kommoroposa. — M.: TIpocsemienue, 2020.

18



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 141-146(a, B): AnreOpa u Havaia
Marematudyeckoro aHammza. 10-11  wmaccer  [Tekct]:  y4eOHWK — [Jis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Konmoropoa. — M.:
[Ipoceemenune, 2020.

Bonpochl kK NpakKTHYECKOMY 3aHATHIO
1. Kakue ¢opmyssl mpeHa3HAYEHBI JJIs1 PEIICHUS PEIICHUN YpaBHEHUS
tgx=a?
2. Kakue dhopmynbl mpeaHa3HaueHbl ISl PEIICHUS PEIICHUN ypaBHEHUS
ctgx=a?
Ilpakmuueckoe 3anamue 12
PemieHne TpUroHOMeTpU4ECKUX ypaBHeHUH 4.1

Teopernyeckas 4acTb

83: AunreOpa m Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK I oOimeoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmatpuBatotcss NeNe 164-168(a, B): Anrebpa u Hadana
Marematudeckoro a”ammsa. 10-11  wmaccer  [Tekct]: y4eOHMK — 1iis
obmeoOpazoBarenbHbIX yupexxaeHuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2020.

Bonpochl kK NTPAKTHYECKOMY 3aHITHIO
1. [lepeuucnure OCHOBHBIE BHAbBlI TPUTOHOMETPUYECKUX YPaBHEHUU W
METOJIbl UX PELICHHUS.

Ilpakmuueckoe 3anamue 13
PemieHne TpUroHOMEeTPUYECKUX YPABHEHUH 1.2
TeopeTnveckasi 4acTh

83: AnreOpa u Havajma maTemaTuueckoro aHamm3a. 10-11 kmaccel [Texcr]:
yaeOHMK I oOmieoOpaszoBaTenbHbIX yupexaenud / Ilom pen. A. H.
Kommoroposa. — M.: TIpocsemienue, 2020.

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO
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Ha 3anstum paccmarpuBatorcs NeNe 169-174(a, B): Anre6pa um Hauana
Marematudyeckoro anamm3a. 10-11  kmaccer  [Tekcr]:  yueOHuUK  aiis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipoceemenune, 2020.

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. Kakue ypaBHEHHS Ha3bIBAIOTCS OJAHOPOIHBIMU?
2. B uém 3akitodaercs METOJ pElIeHHs] TPUTOHOMETPUUECKUX YpaBHEHUH,
CBOJUMBIX K KBaJPATHBIM?

Ilpakmuueckoe 3anamue 14
Peurenue cucreM TPUIOHOMETPUYECKUX YPABHEHM.
Teopernyeckas 4acTb

83: AnreOpa u Havana MaremaThueckoro aHammsa. 10-11 xmaccer [Tekcr]:
yueOHMK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Ilom pexa. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSTHIO

Ha 3anstum paccmarpuBarotcss NeNe 175-176: Anrebpa um Hayana
MareMmatudeckoro a”aimsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — 1jis
obmeoOpazoBarenbHbIX yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2020.

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. Kakue MeTo/Ibl peIlIeHUsI CUCTEM YpaBHEHUM BbI 3HaeTE?
2. B uéM 0cOOEHHOCTH peleHusl CUCTEM TPUTOHOMETPUUYECKUX YPABHEHHI ?

Ilpakmuueckoe 3anamue 15
IIpocTeiiniue TPUroHOMeTPUYECKHE HEPABEHCTBA 4.1
TeopeTnyeckasi 4acThb

83. AnreOpa m Hauaja MareMmatnueckoro anaiam3a. 10-11 xmaccer [Texcr]:
yueOHUK 1 oOmieoOpaszoBarenbHbIX  yupexaenuid / Ilom pen. A. H.
Kommoroposa. — M.: TIpocsemenue, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anarum paccmarpuBatorcs NeNe 151-157(a, B): Anrebpa u Hayana
Marematudyeckoro anamuza. 10-11  kmaccer  [Tekcr]: yueOHuUK  aus
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obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2020.

Bonpocsl k NpakTHYeCKOMY 3aHATHIO
1. JlaTb MOHSATHE TPUTOHOMETPUUYECKON OKPY>KHOCTH.
2. Kakue 3HaKu UMEIOT TPUTOHOMETPUYECKHUE (PYHKIIUU B YETBEPTAX?

Ilpakmuueckoe 3anamue 16
PelieHre TPUTOHOMETPHYECKHX HEPABEHCTB 4.2
TeopeTuyeckas 4acThb

83: Anreb6pa u Havayma marteMmarmyeckoro aHammsa. 10-11 kmaccer [Tekcrt]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2020.

3a11aH1/m K IPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmatpuBatorcsi NeNe 158-163(a, B): AnreOpa u Havana
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2020.

Bonpochbl K NpakKTHYeCKOMY 3aHATHIO
1. Kakoii mepro; UMeeT Kak/1asi U3 TPUTOHOMETPHUSCKUX (DYHKITHH ?
2. HazoBute oOmactu ompenencHus W 00JAcTH 3HAYCHUS KaXKIOH U3
TPUTOHOMETPUUECKUX (YHKITHH.

Ilpakmuueckoe 3anamue 17

YucioBasi 10CI€10BATEIbHOCTD, CIIOCOOBI €€ 32IaHU, BBIYUCICHUS
WIeHOB nmociaeaoBareabHocTH. [Ipenes nociaenoBarenbHocTH. beckoneuHno
yObIBawomas reomeTpuuyeckasi mporpeccust

TeopeTnyeckasi 4acThb

ITocnenoBaTeIbHOCT, MOYKHO TTOHMMATh KaK YacTHBIM BUJ (YHKIUH, a
MMEHHO KaK ()yHKIIMIO HOMEPA MECTA WIEHA IOCIIEOBATEIBHOCTH a, = f(n), ne N .

OO0o03HaYeHUE YUCIIOBOM MOCIEAOBATEABHOCTU - (a,)(b,).. WIU fa }{b,}, TAE N —
HOMED YJIEHA MTOCIIEN0BATEIBHOCTH, an — 0OWULL YNeH NOCIe006amebHOCHIU.

Sn — nocnedosamenvHoCmb CYMM. S, =a, +a, +...+a,, +a, .

IIprMeprl YUCIIOBBIX NOCIEN0BATEIIBHOCTEN:

1,35,7,.. a,=2n-1,
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o

,3,8,15,... a,=n? -1,
34 a - urTn
4'5 n+1

Cnoco0 3agaHus MOCIEIOBATENIBHOCTH, IPU KOTOPOM Jisi BBIYMCIECHHS N-TO
YIeHa HaJ0 3HATh MPEABIAYLIUE, HA3BIBAETCS PEKYPPEHMHBIM.

2
=

N~

1) Apupmemuueckan npocpeccus (an) — 5TO 4YHCIOBas IOCICIOBATCIBHOCTD,

KOKIBIA WIEH KOTOPOW, HauyMHas CO BTOPOrO, pPaBE€H MNPEABIAYIIEMY,
CIIO)KEHHOMY C TIOCTOSIHHBIM JUIsl 3TOM TOCJIENOBAaTEIILHOCTH 4YuciaoMm d
Yucno d Ha3BIBACTCS PA3ZHOCMbIO NPOSPECCUU.

@opMyTbL: 3 =a, +d(n-1) 3n=a1;an'”=2al+i(n_l)-n

Hanpumep, cymMma N nepBbIX HATYPATIBHBIX YUCE: 142+3+..+n=

n-(n+1)
2

2) I'eomempuueckan npozcpeccus (bn) — 3TO 4YHCIOBas TMOCIIEAOBATEILHOCTD,

K&H(I[BIﬁ YJICH KOTOpOfI, Ha49WHad CO BTOpPOro, paBCH IPCAbIAYIICMY,
YMHOKCHHOMY Ha IMOCTOAHHOC JIA ATOU IIOCJICIOBATCIIBHOCTHU YHUCIO ( . Yucno
( HaA3BIBACTCS 3HAMEHAmeNeM npocpeccuu.

DopMmyJIBL: |y —p.q", § _b{-q')
n 1 n l—q

3) Hocneoosamenvnocme @Puoonauuu. Ecnu B3saTh a1=1, @=2, TO NMOJy4YUTCS

CTaHJapTHas IMocjeAoBaTeIbHOCTh uncen dudonayun: 1, 2, 3, 5, 8, 11, 21, ...
3nech a,,, =a_,, +a,, T.€. 3aaETCS C a3.

n+1

B Takoi mocnenoBaTenbHOCTA PA3HOCTh MEKAY COCEAHHMHU UYICHAMH TaKKe
{a,}:1,2,3,581121,..

ABJIAETCS M0CIEN0BATENBHOCTEI0 PUOOHAYYN {dn}:{ \
d }:1,1,2,35,8,..

dopmyita obuiero wieHa: |, _ 1 [(l+£]n_[l_£JnJ
"5 2 2

4) ITocneoosamenvnocme ¢axkmopuanos. Ilpunss ai;=1, an SIBJISICTCS

IPOU3BEICHUEM HATypalbHbIX uHceal oOT 1 1o n:

a,=1-2-3:4-...n=nl.

BocknmunatensHbiii  3Hak — 3TO0 oOo3HadeHue (Qakropuana. Hampumep:
31=1.2.3=6, 6!=1.2.3.4.5.6=31-4.5.6=720.

Dopmyita 061IEro WieHa: [a,,, = (n+1)a,]

5) Ilocneoosamenvnocms Keaopamog. ITO TOCIICIOBATCIBHOCTD uncen 1, 4, 9,

25, 36, ... 3amaercs nepBbIM WieHOM ai=1 u Gopmyoii:

a,,=a, +2n+1|

Ilpeden nocnedosamenvnocmu
Uucno A Ha3bIBalOT npedeiom TOCIENOBATENbHOCTH a1 ,d2 ,..., €CJIHU
Ha4YMHASI C HEKOTOPOTO MOMEHTA BCE€ WJICHBI ITOW MOCIEI0BATEILHOCTH, OYIyT

CKOJIb YTOOAHO MaJIO OTIIMYAaThCA OT A.

A=lm a,
O0Oo3nauenue: L~

[IpousHoIIECHUE: TIPeae] IMOCICAOBATSIBHOCTA &,  NpU N cTpeMsmeMcs K
OeckoHeyHocTH; liM OT JTAaTMHCKOTO JTUMHMT.
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[locnenoBaTenbHOCTH, KOTOPBIE UMEIOT MPEEIIbI, HA3BIBAIOTCS CXOOAUUMUCA,

a KOTOpPBIE HE HMEIOT — PACXO0OAUUMUCA.
K sBHO cxopsfimumcs MOCIEIOBATENBHOCTSIM OTHOCUTCA U 0OECKOHEUHO

yovlearowan ceomempuyeckan npozpeccust.
D0 TeoMeTpuUecKas mporpeccus, y koropoit | q | <1 . usa He€ onpeaensercs
HOHSITHE CYMMbl UIeHO8 OeCKOHEeYHO YOblgaloujell 2eoMempuieckol npospeccuu,
a UMEHHO: 3TO YHCJIO, K KOTOPOMY HEOTPaHWYEHHO MNpUOIMKaeTcss cymMma N
NEPBBIX WICHOB pPAacCMaTPUBAEMON TMPOTPECCMU TMPU HEOTPAHUUYECHHOM
BO3pACTaHUM Yucaa nN.
Cymma unenog OGeckOHeuHO ybvlgaroujel 2eoMempuyeckol npoepeccuu
by

BBIYHCIISIETCS 110 hOpPMYIIE: § =
1-q

Ilpasuna évluucnenus npeoeios:
) lmcC=C (C = const)

2) liLnoo(a“ +b,)= lim a, + lim b,

3) rI]iinmc-an =c-lim a,

n—oo

4) lim(a,-b,)=lim a, -lim b,

n—oo

a lim a,
5 Im-—*==2=2__ (!im b, # O)
n—w bn lim bn —o

n—oo

3agaHusA K NPAKTHYECKOMY 3aHSATHIO

) m2=2, 2 lmI=0  3) lm—"—fm (”+1)‘1:|im(1—1j=|im 1-fim 2 —1-0-1

n—o n—o nse 4] now n+1 n—w n+1 n—w n—>on+1
1 2n 1 n? 3n®
1 2T w21 N3t . B e . 043
4) lim =lim =1lim =—— |=—>0| 5)Ilm— =lm — =lim =
n—>o  3n n—w :i’] nso 3 3 n n-o n>o 2N 2N+ 2 Moo 2n +2n 2 n>o ()
n nf n* nt

Bonpochl kK TPAKTHYECKOMY 3aHITHIO
1. Kakwue ¢popMyIibl Ha3bIBAIOTCS PEKYPPEHTHBIMU?
2. JlaTh OHATHE TIPEeia YUCIOBOU MOCIEI0BATEILHOCTH.

Ilpakmuueckoe 3anamue 18
IIpousBoaHas
TeopeTnveckasi 4acTh

84. AnreOpa m Hauaja MareMmatnueckoro anamusa. 10-11 xmaccer [Texcr]:
yaeOHUK I oOmieoOpazoBatenbHbIX yupexaenuid / Iloxm pen. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcst NeNe 208-217: Aunrebpa u Havaia
Marematudyeckoro anamm3a. 10-11  kmacce  [Tekcrt]:  yueOHuUK  aiis
obmeo6pazoBarenbubix yupexaeHuit / [log pen. A. H. Kommoroposa. — M.:
[Ipoceemenne, 2020.

Bonpocskl kK NIpaKTHYECKOMY 3aHATHIO
1. latb onpeneneHue nporu3BOIHOM.
2. 3anumurte GopmMysibl TAOIUIBI TPOU3BOHBIX.

Ilpakmuueckoe 3anamue 19
IIpon3BoaHbIE TPUTOHOMETPUYECKUX (PYHKIMI
TeopeTnyeckas 4acTb

84: AnreOpa m Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOmieoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2020.

3agaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstuun paccmarpuBarorcs NeNe 231-239 (a, B): AnreOpa u Hadana
marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2020.

Bonpocel kK NpaKTHYECKOMY 3aAHATHIO
1. IlepeuncnuTe npaBuUiia BBIYUCICHUS IPOU3BOIHBIX.
2. HazoBuTe npon3BOgHBIE OCHOBHBIX TPUTOHOMETPUUYECKUX ()YHKIIHMA.

Ilpakmuueckoe 3anamue 20
IIpouszBoaHasi: MEXaHUYECKHU U TeOMETPUYECKUI CMBbICJ NIPOU3BOAHOM
TeopeTnyeckasi 4acThb

85: AnrebOpa u Havajna maTemaTuueckoro aHamm3a. 10-11 xmaccer [Texcr]:
yaeOHMK I oOmieoOpaszoBaTenbHBIX yupexaenuit / Iloxm pea. A. H.
Kommoroposa. — M.: TIpocsemenue, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstum paccmarpuBatorcst NeNe 267-270: Anrebpa u Havaia
Marematudyeckoro ananmu3a. 10-11  kmaccer  [Tekcrt]: yueOHuUK  aud
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obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2020.

Bonpockl kK NIpaKTHYeCKOMY 3aHATHIO
1. B uém 3akitouaeTcs reOMETPUYECKUI CMBICT TIPOU3BOIHOM?
2. B uém 3axmrovaetcst pu3MUECKUii CMbICT MPOU3BOJHOM?

Ilpakmuueckoe 3anamue 21
YpaBHeHHE KacaTeJbHOI B 001eM BU/IE
TeopeTnyeckas 4acThb

85: AnreOpa u Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2020.

3a11aH1/m K IPAKTHYE€CKOMY 3aHATHIO

Ha 3anstun paccmatpuBatorcs NeNe 251-260 (a, B): AnreOpa u Hayaia
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2020.

Bonpochl kK TPAKTHYECKOMY 3aHITHIO
1. PacckaxuTe aJirOPUTM COCTaBJICHHSI YPABHECHUS KacaTeJIbHOM.
2. HazoBuTte OCHOBHBIE (POPMYIIBI BEIYMCICHUS MPOU3BOIHBIX.

Ilpakmuueckoe 3anamue 22
HUccaenoBanue GyHKUUM ¢ MOMOUILIO NIPOU3BOIHOM
TeopeTnyeckas 4acThb

86: AnreOpa m Hayaia MareMarudyeckoro anammsa. 10-11 kmaccer [Texcr]:
yaeOHMK I oOmieoOpazoBaTenbHbIX yupexaeHuir / Ilom pemn. A. H.
Konmoroposa. — M.: TIpocsemienue, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anaTum paccmarpuBarorcs NeNe 279-281, 288, 290 (a, B): Anrebpa u
Havaja marematuueckoro anamms3a. 10-11 kmaccel [TekcT]: y4ueOHUK s
obmeoOpazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Tpoceemenne, 2020.

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO
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1. Pacckaxxure airoputM HAXOXKIACHUS TMPOMEXKYTKOB MOHOTOHHOCTH

GyHKIUY.
2. Jlaiite onpeaeneHue SKCTPEMYMOB (PYHKIIHH.

Ilpakmuueckoe 3anamue 23

HccnenoBanue u nocrpoenue rpagpukoB pyHKIUM ¢ NOMOLIbIO
NPOM3BOAHOI 4.1

TeopeTnyeckas 4acTb

86: AnreOpa u Havajna marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3a11aH1/m K IPAKTUY€CKOMY 3aHATHIO

Ha 3anstuu paccmarpuBatorcss NeNe 296-298 (a, B): AnreOpa u Hayaia
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK  [jis
obmeoOpazoBarenbHbix yupexxaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Tpocsemenue, 2020.

Bonpochl kK NpakKTHYEeCKOMY 3aHATHIO
1. Pacckakure aJirOpuTM HMCCIIETOBAaHUS M TTOCTPOCHUS rpaduka GyHKIMH C
ITOMOIIBIO TTPOXU3BOJTHOM.

Ilpakmuueckoe 3anamue 24
HUccaenoBanue U nocrpoeHue rpapukoB GPyHKIUN € OMOIIbIO
NMPOU3BOAHOM 4.2
TeopeTnyeckasi 4acThb

86: AireOpa u Hauvajga MaTemaTudeckoro anammza. 10-11 wmaccer [Tekcr]:
yaeOHMK I oOmieoOpaszoBaTenbHBIX yupexaenuin / Ilom pea. A. H.
Kommoroposa. — M.: TIpocsemenue, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anatuu paccmatpuBatorcsi NeNe 299-302 (a, B): AnrebOpa u Hayana
Marematudyeckoro a”amuza. 10-11  kmaccet  [Tekcrt]: yueOHuk  and
obmeodpazoBatenbubix yupexaenuit / [lox pen. A. H. Koamoropora. — M.:
[Tpoceemenne, 2020.
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Bonpocsl kK NIpaKTHYeCKOMY 3aHATHIO
1. Kakue ¢pyHKUIMU HA3bIBAIOTCSI MOHOTOHHBIMU?
2. Kak mpoxonut rpaduk 4€THON U HEYETHON (DYHKIIMIA?

Ilpaxmuueckoe 3anamue 25
HaxoxaeHue dJkcTpeMaibHbIX 3HAYeHUH QYHKIMU
Teopernyeckas 4acThb

86: AnrebOpa u Hayayma MmarteMmarmyeckoro aHammsza. 10-11 kmaccer [Tekct]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3a)1aH1/m K MPAKTUY€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 290-293(a, B): Anreb6pa u Hayaia
marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipoceemenue, 2020.

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. Kak omnpegensiercst 3kCTpeMyM (QyHKITIH?
2. Kakue Touku Ha3bIBalOTCA KPUTUUECKUMHU ?

Ilpaxkmuueckoe 3anamue 26
Haxoxaenue Han00/b1Ier0, HAUMEHbILET0 3HAYeHNH PyHKIIUU
TeopeTnveckasi 4acThb

86: AureOpa w Hauvajga Martemarudeckoro ananmusa. 10-11 xmaccer [Tekcer]:
ydeOHMK I oOmieoOpaszoBaTenbHbIX yupexaenud / Ilom pem. A. H.
Konmoroposa. — M.: TIpocsemienue, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstun paccmarpuBarotcss NeNe 305-309, 311-315: Anrebpa u Havana
Marematuueckoro aHamms3a. 10-11  kmaccsr  [TekcT]: y4yeOHHUK — JJid
obmeoOpa3oBarenbHbIX yupexxaenuit / Ilox pen. A. H. Kommoroposa. — M.:
ITpocsemennue, 2020.

Bonpochl kK NPaKTHYECKOMY 3aAHATHIO
1. Pacckaxkutre aiaropuT™M HUCCIENOBaHUS (PYHKIMH HAa MAKCUMYM U
MHHUMYM Ha OTPE3KE.

Ilpaxmuueckoe 3anamue 27
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IlepBooOpa3Has
Teopernyeckas 4acThb

87. AnreOpa w Havanma mareMatudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Ilox pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2020.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3ansatun paccmarpuBatorcss NeNe 326-333 (a, B): AnreOpa u Hayaia
marematudyeckoro aHammza. 10-11  wmaccer  [Tekct]:  y4eOHWK — [iist
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipocsemenune, 2020.

Bonpochl kK NpakTHYEeCKOMY 3aHSITHIO
1. laiiTe moHsATHE TIEPBOOOPA3HOM.
2. B uém 3axirogaeTcs reoMeTpUIECKU CMBICT MEPBOOOpa3HON?

Ilpakmuueckoe 3anamue 28
IlepBooOpa3unas. [IpaBuiia HAXOKIAEHUS
TeopeTnyeckas 4acThb

87: AnreOpa u Havajna Marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK I oOimeoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.

3agaHus K NPAKTHYECKOMY 3aHATHIO

Ha 3anatum paccmarpuBarorcsi NeNe 342-347 (a, B), 348, 349: AnreGpa u
Hayaja MaremaTudeckoro aHammsa. 10-11 xmaccel [TekcT]: y4eOHMK miist
obmeoOpa3oBarenbHbIX yupexxaenuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenne, 2020.

Bonpochl kK NIpaKTHYECKOMY 3aHATHIO

1. IlepeuncnuTe OCHOBHBIE TIPAaBUIIa HAXOXKEHHUS TEPBOOOPA3HOIA.
2. HazoBute ocHOBHBIE (hOpMYITBI TAOIUIIBI IEPBOOOPA3HBIX.

Ilpakmuueckoe 3anamue 29

HNurerpan. Teopema HeroTona-JleitOuunua. Ilpumenenue unrerpasia K
BbIYUCJICHUIO PU3HYECKUX BeJIUYMH U IJIOIIAAeH

TeopeaneCKaﬂ 4acCTb
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88: AunreOpa m Havanma mareMatudeckoro aHaimsa. 10-11 kimaccer [Tekcr]:
yueOHHUK JIsi  oOiieoOpa3zoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstun paccmarpuBatorcst NeNe 353, 355, 357-366(a, B): Anrebpa u
Hayaja MaremaTtudeckoro ananmmza. 10-11 xmaccel [TekcT]: y4eOHUMK st
obmeo0pazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipocsemenune, 2020.

Bonpockl K IpaKTHYECKOMY 3aHATHIO
1. Chopmynupyiire Teopemy HproTona-Jleitonuna.
2. 3anumure (GopmMyny Ui BBIYMCIEHUS IUIOMIAAM KPUBOJIHMHEWHON

Tpareuu.
Ilpakmuueckoe 3anamue 30
BrrunciieHue ¥ cpaBHeHHe KOPHel. BulnoJiIHeHNe pacyeToB ¢ paJMKaaaMu.
Kopenb n-il cTeneHy U ero cBOMCTBa
TeopeTnyeckas 4acThb

89: Anreb6pa u Havama mareMmarthyeckoro anammsza. 10-11 kmaccer [Tekcrt]:
y4eOHMK I oOimeoOpazoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmartpuBarotcss NeNe 381-416(a, B): Anrebpa u Hadaia
Marematudeckoro a”ammsa. 10-11  wmaccer  [Tekct]:  y4yeOHMK — 1jis
obmeoOpa3oBarenbHbIX yupexaenuit / Ilox pen. A. H. KomMoroposa. — M.:
IIpocsemenne, 2020.

Bonpochl kK NpakTHYECKOMY 3aAHATHIO
1. Ilepeyuciaute OCHOBHBIE CBOMCTBA KOPHEH.

Ilpakmuueckoe 3anamue 31

Kopuu ypaBHenuii. PapHocuibHOCTh YpaBHeHuid. [IpeoOpa3oBanue
ypaBHeHui. OCHOBHbIE NIPUEMBbI pellleHUs YpaBHeHuil. Pelienue cucrem
ypaBHeHui. Ucnosib30BaHue CBOMCTB U rpa@uKOB (PYHKIUI A1 peleHus
YPABHECHUI M HEPABEHCTB

TeopeaneCKaﬂ 4acCTb
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Yucnoewie pasencmea ObIBAIOT BEPHBIMU U HEBEPHBIMH.
3 = 3 — BEpHOE YHCIOBOE PABEHCTBO; 3 = 5 — HEBEPHOE YHUCIOBOE
PaBEHCTBO.

Ypaenenue — 5310 OyKkBEHHOE paBEHCTBO, T.€. B YpaBHEHUE BXOIAT
NIepEeMEHHBIE.

Kopenv ypagnenus — 310 3Ha4eHUE MEPEMEHHOM, NP KOTOPOM ypaBHEHHE
oOpaiiaeTcsi B BEpHOE UYUCIOBOE paBeHCTBO. Hampumep, ypaBHeHUE Xx—2=3
opu X = S MpeBpalaeTcs B BEPHOE YHCIOBOE PABEHCTBO 5 = 5.

Pewumsb ypagnenue — 3HaUNT HAWUTH BCE €r0 KOPHU WM JI0Ka3aTh, YTO MX
HeT. KonmnuecTBo KOpHEH ypaBHEHHS MOXKET OBbITh JIOOBIM: €CTh YpPaBHEHHUS, B
KOTOPBIX TOJIBKO OJIUH KOPEHb, €CTh TaKUE€, UTO KOPHEH JBa, TPU WIH OOJIBIIIE;
OBIBAIOT YPaBHEHHUS, B KOTOPBIX KOpHEH OECKOHEYHO MHOTO UJIM UX HET BOBCE.

Cmeneny ypasnenus — 4YNUCIO, PAaBHOE CTapllield CTENEHU MEPEMEHHOM.

Hanpuwmep,
2x% —3x* +4x =3x—2 - ypaBHEHHE TPEThCH CTCIICHU;
x* +y? =25 - ypaBHEHHE BTOPOI CTEICHU;
xy? —x?y = 2x - ypaBHEHUE TPEThEN CTETICHH.

Pagnocunvnocms ypasnenuii
1) VYpaBHenue (2) Ha3bIBaeTCs cjaeAcTBHeM ypaBHeHHS (1), ecau Bce KOpHHU
ypaBHenus (1) siBisitorcest KopHsimu ypaBHeHust (2). (1) = (2)

IIpumep: X =2 = Xx>*=4 Ha060pOT HEBEPHO.

2) Ecnu Bce kopHu ypaBHeHUs (1) SBISIIOTCS KOpHSIMU ypaBHEHHs (2), H
HA00OpOT, BCE KOPHU ypaBHEHHUs (2) ABISAIOTCS KOpHAMHU ypaBHeHus (1), TO
ypaBHeHus (1) u (2) Ha3bIBAIOTCS PABHOCUJIBHBIMU. 1)< (2

[Ipumep: 2X—-5=X+7 < 2X—-X=7+5

3ameudaHue: JBa ypaBHEHHS PaBHOCUJIBHBI, €ClIM 002 HE UMEIOT KOpHEH.

Teopemot pasrnocunvHocmu
e Ecmu mro0oe BeIpakeHHE, BXOASAIIEE B YpaBHCHUE, 3aMEHUTH TOXKISCTBEHHO
paBHpiM emy Ha OJI3 BbIpakeHHEM, TO TIOJIYYCHHOE YpaBHEHHUE
PaBHOCHIILHO UCXOTHOMY.
[Ipumep: a) (x—2)* =x? —5x+7 < x? —4x+4=x>-5x+7
6) Vx? —2Jx=-1 < x—2Jx =-1 5aOJ3: x>0
e Ecmu k 06enm yactsm ypaBaenus: f(X) = g(x), npubaButh Beipaxenue ((X),
umeroriee cMbicm Ha OJ[3, TO monydnTcs ypaBHEHHE, PABHOCHIBHOC
UCXOJTHOMY.
[pumep: x2—3x+2=x2—x+7/x* < -3x+2=-x+7 OJ3: xeR
Cneocmeue: ecinm mo00e cllaracMoe TIEPEHECTH U3 OJTHOW YacTH YpaBHCHUS B
JAPYryl0, TOMEHSB TIPU 3TOM 3HAK Ha MPOTHUBOMOJOXKHBIA, TO IOTYIHTCS
ypaBHEHUE, PABHOCHIBLHOC JTAHHOMY.
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e Ecmu o0e vactu ypaBHenus f(X) = g(X) yMHOXUTH (WM pa3qeinuTh) Ha
BeIpakeHHe ((X), umeromiee cMbici ¥ oramuHoe oT 0 Ha OJI3, TO
MOJIYYUTCS] ypaBHEHHUE, PABHOCHIBLHOE JaHHOMY.

[pumep: a) -3x=5]:(-3) & x=-3/5 6) (+1)x = x%+1]|:(x%+1) < x=1
(memuTh MOKHO, T.K. X>+120)

Jluneiinvie ypasnenusn
OT0 ypaBHeHHus nepBou creneHu. CTaHIApTHBINA BUJI YpaBHEHUS: ax-+b=0, rae

au b — gucna (kodhGUIKMEHTHI), TIPU TOM & — CcTapuuid Ko3(pQPUIHECHT
(k023 dureHT npu crapuiel creneHu nepemeHoir). Kak mpaBumo, JIUHEHHbBIC
YpaBHEHHS UMEIOT OJMH KOPEHb.

OpHako B TUHEHHBIX YpaBHEHUSIX MOXKET ObITh U Apyras cutyauus. Hanpumep,
ypaBHeHUE 2X-3=2X-3 cBoauTcs K paBeHCTBY 0=0. DTO BepHOE UHCIOBOE
PaBEHCTBO, U OHO HE 3aBHCHUT OT 3HAYEHHUS MEPEMEHHOM X, T.€. pelIeHUuM
0ECKOHEYHO MHOTO. 3/1eCh_OTBET: X — JI000€ YHCIIO.

[Tpu sToM ypaBHeHue 2X-3=2X+3 cBoauTcs K paBeHCTBY 0=-6. DTO HEBepHOE
YHICIIOBOE PAaBEHCTBO, HE 3aBUCSAIIEE OT X. 37IeCh OTBET: PEIICHU HET.

Keaopammnuwie ypasnenusn

DTO ypaBHEHHUSI BTOPOM CTENEHU, KOTOPbIE COOTBETCTBEHHO HMMEIOT JBa
KOpHSI; KBaJApaTHOe YypPaBHeHHME He MOXKeT HMeTb OJWH KOpeHb!
CraHgapTHBIA BUJI YpaBHEHUS: ax’+bx+c=0, TJie @ — cTapmiuid KodhPUIreHT,

a0, b u ¢ — moObIe yncna.

Bce xBampaTHbIe ypaBHCHHS [EISITCS Ha TIOJHBIE W HETOJHBIE. B TOIHBIX
ypaBHEHUSX BCE KOIPQPUIMEHTHl OTIWYHBI OT HYJS; COOTBETCTBEHHO B
HETIOIHBIX, KOG (OUIIUEHTHI D M C paBHBI HYITIO.

[TonHble KBajipaTHbIE ypaBHEHUsI (B ypaBHEHHUHM €CTh BCE 3 CJIaracMbIX)
ax? +bx+c=0

D — JINCKpUMHHAHT ypaBHEHHUs: |D=b’-dac|; opmyra KOpHEe# |y, - ‘b;—fi
' a

OT nqucKkpUMHUHAHTA 3aBUCHT HAJIMUKME KOPHEN YPAaBHEHUS U UX BUJI.

Eom KonnuectBo KopHel | PaznoxxeHne  Ha ~ MHOXKUTENH
ypaBHEHUS KBaJI[PATHOI'O TPEXWICHA
2 pa3INYHBIX KOPHI -
D>0 P P ax? +bx+c=a(x—x x—x,)
X1, X2
2 OJIWHAKOBBIX KODHI -
D=0 . p ax® +bx+c=a(x-x, )’
X1=X2
€HCTBUTEIILHBIX KOPHEH
D<0 ﬁleT P HEBO3MOKHO
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ITpumep:
2x? +5x-52=0; a=2, b=5,c=-52; D=h?-4ac="5%-4-2-(-52)=25+416 = 441 = 21°

_-b+VD _-5:V441 5421 -5-21 -26_ 13 . _-5+21 16 _,

] - = _615
12 2a 2.2 4 ! 4 4 2 2 4 4
2x? +5x—52 = 2-(x—(—§n-(x—4)= (2x+13)(x - 4)
HenonHble KkBaApaTHbIE YPAaBHEHUS ax® =—c
1) Ecim ko3ppunuent b=0. Bux ypaBHeHHss ax’+c=0. |x2 - _C
- a
Pemenue: p
22 ~6=0 25-x*=0 X2 =T g
[pumep: 1) 2x* =62 2) -x*=-25 3) x+4=0
X2 =3 X2 =25 X* =4
X, = +3 X, =45

pPELIEHU HET

[Tpu >xenmaHWM TaKUEe YpPaBHEHHUS MOXKHO pEIIaTh METOJOM PAa3JIOKEeHHUs Ha
MHOKUTEH, UCIIONTB3Ys (hOpMYITy pa3HOCTH KBajapaToB. Hanmpumep:

1) x*-49=0; (x-7)x+7)=0; x-7=0wm x+7=0; X, =7; X, =—7

3-x=0
y X2 = i\/§
3+x=0

KBagpartHas ckoOka B ypaBHEHUHU 2 03HAYAET ONEPALMIO «HITH».
2) Ecam kodpunment ¢c=0. Buj ypaBHeHUs ax’ +bx=0

2) 12— 4x? =0‘+4; 3—-x?=0; (\/§—XX\/§+X)=O;

Merto penieHus: pa3IoKeHHe Ha MHOXKHTEJIH.
Pemenne: X-(ax+b)=0 x=0 wmwm ax+b=0. 3pech: X1=0 Bcerma, X,=-b/a

x-3x" =0
ITpumep: x(x-3)=0
X =0,X, =3
3) Ecain  kodppumuentor b=0 u c=0 Bun ypaBHeHMS

ax?=0; x*=0; x,,=0

[IpuBeCHHBIE KBaJIpAaTHBIC YPABHEHUS (3T0 ypaBHEHUS, B KOTOPBIX
kodd dunment a=1)
Bun ypaBHeHuss x®+bx+c=0. Takue ypaBHEHHs yIOOHO pelIaTh, UCIOIb3YS

TeopeMbl Buera:

X, + X
Ecnu X1 ¥ X2 — KOpHU ypaBHEHUS, TO BBINOJHSIIOTCS YCIOBHS { !
X, +X, =C

X2 +6x+5=0, (D =16)
Hpnmep: 1) {xl +X, =6 2)

X =-5 X,=-1

—X* +7x+8=0](-1) x*-7x-8=0

{x1+x2:7

X, =-1 X,=8
X, X, =8 ' 2
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Teopembl Buera 11 0JIHOrO KBapaTHOI'O YPaBHEHMUS.
b
) X, + X, = ——
Eciu X1 u X2 — kopnu ypasnenus ax® +bx+c=0, mozoa a

C
Xl'XZ :g

[ToMuMO JIMHEWHBIX M KBaJAPATHBIX HEOOXOAMMO YIMOMSHYTH O HEKOTOPBIX
OPYTUX YPABHEHUSAX U METOJAX PEIICHHUS.

Ypasnenus, pewraemovie memooom 3amenvt nepemennoil (obukeaopammvie u
opyzue)
IIpumep: 2x* -19x* +9=0. 3ameHa x° =t; t>0

+
2t? —19t+9=0; D=19°-4.2.9=289; t,, _19£17

Torna: t, =9 x*=9

;o X, =13

1 1
t,==7: x>==: x =i\/:
272 2’ T3 2

ﬂpoﬁuo—pauuouaﬂbnbte YPAaBHEHUA (3T0 YpaBHCHHUA, COACPKAIIUC B
3HAMCHATCIIC HepCMeHHYIO).

Cxema pemenusa: a) OJI3 ; ©) nOMHOXUTH 00€ 4YacTH ypaBHEHUS Ha
3HaMEHAaTelb; B) PELIUTh MOJIYyYEeHHOE YpaBHEHUE.
JIPUMEPE ¢ q_x-3 1. OJ13 x+3%0; x =3
2. x+3 3 - OJ13 x+3# 00 X# =3 JTomuokum 00e YacTu
ypaBHEHHs Ha 00T 3HaMeHaTenb: X —4 _X=3, 3-(x+3)

X+3
3.Ilonyuyaem ypaBHEHUE:
3>-(x2 —4)=(x—3)(x+3); 3x2-12=x2-9; 2x?>=3; x? =g; X, =2 g :

O6a xopus ynosnerBopsitor O/13. Otser: - \F
2

Ypasenenusa, peuwuaemwie paznoscenuem na muoxcumenu
e Ypasnenus euoa A-B=0
Pemenue ypaBuenns: A=0 wim B =0
X?—4=0 |X%,=%2
Xx+3=0 {
o Ypaenenus euoa A-B=B
Pemenne: A-B=B; A-B-B=0; B(A-1)=0, T.e. B=0 mm A=I

1-x=0 x=1 x=1
IT © (1—=x)x2-5)=1- O : 1L £4/6
pumep: (1-x)(x? —5)=1-x {XZ—Szl LZ:G in\/g TBET: 1L +/6

[Tpumep: (x2 —4Xx+3)=0 { OtBert: £2; -3

X; =—3

Memoowvt pewtenus cucmem ypasHeHuil
Kak mnpaBumo, cymecTByeT JBa OCHOBHBIX METOJA PEIICHUS CHCTEM
YPaBHEHUN:
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- MeToa mMOACTAHOBKM: IOAPA3yMEBAET BBIPAKEHHUE OJHON W3 NMEPEMEHHBIX
yepe3 JpYyrylo M MOACTAaHOBKY B ypaBHeHHE. IIpu 3TOM ypaBHEHHE AOJKHO
0Ka3aTbCsl OTHOCUTEIIBHO OJHOM IIEPEMEHHOM.
- MeToa cioxeHHUsi: NIPU 3TOM OJHO WM HECKOJIBKO YpPaBHEHHHA CHCTEMBbI
YMHOKaIOTCSI Ha KO3(PQUUUEHTh TakuM o0pa3oM, 4yTOObI MpHU JajbHEHIIeM
CJIOKEHUU (BBIYMTAHUU) YPABHEHHI HcUe3ia OJHA U3 IEPEMEHHBIX.
Crnyyaetcsi, 4TO cHayajla HEOOXOJIMMO BBINOJHUTH 3aMEHY MEPEMEHHOW (Wiu
HECKOJIbKUX), YTOOBI J1ajie€ BOCIIOJIb30BATHCS OJTHUM U3 METOJOB PELICHUS.
Ecnu B cucreme nMeroTcst 1Be MEpPEeMEHHbIE, TO TIOJDKHO OBbITh JBa YpaBHEHUS;
TPU MEPEMEHHbIE — TPU YPAaBHEHUS U T.1I.
PemenueM cuctembl ¢ JBYMsI MEPEMEHHBIMU SIBISIETCS YIOpsIOYEHHas mapa
yuces (X; Y); pelIeHuEeM CHUCTEMbl C TPEMs MEPEMEHHBIMU — YIOPSIOYECHHAS
Tpoiika yucen (X;Y; Z) ¥ T.1.

3aHaHHHl(HpaKTHHECKmMy3aHHTHH)

1.Haiinnte KOpeHb ypaBHEHHUS

a1 dx=23l. 2 8yo 182 3 3xo 7l g XB_5 g X5
5 5 9 3 8 38 X—7 <13

6)

1) 3x*+2x—-5=0; 2) 2x* —=9x+4=0; 3) 5x* —8x+4=0; 4) —x*+2x+8=0; 5 —x*+7x-10=0

B) 1) 4x2 —x=0; 2)18-x?=14; 3)%x2—x+2:0; 4)%x2—%x+1:0

-4

2. Pemuth cuctemMbl
1) X—y=5 X=Y+5 X=Y+5 X=Yy+5 [x=y+5 [x=1
2x+y=-2 |2-(y+5)+y=-2 |2y+10+y=-2 |3y=-12 |y=—4 |y=-4

Ortser: (1; -4)

21 10
X X— X+y=#0
2) Ty y 1.0/113: Y ; X#1y 2. 3ameHa: =3, i:b
1 N 2 3 Xx—y=0 X+Yy X—y
X+y X-Yy 5
a-10b=1
[locne 3ameHBl TNEPEMEHHBIX YHOPOIIAEM CHCTEMY: 3 Pemraem
a+2b=-—=
5
I10JICTAHOBKOM:
a=10b+1 a=10b+1 [a=10b+1 [a=10b+1 a=10'(—125j+1 a=%
10b+1+2b:—§ 12b:—§ b:—§+E b:—g 2 2
5 5 5 1 15 b=-— b=-—
15 15
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1

1 5
+y 5 X+y=

15
1 2 |x-y= —
x-y 15
pelmM METOAOM CJIOKEHUA. IIpu ciokeHun mepBOoro M BTOPOrO YpPaBHEHUU
HCUYC3HET NICPCMCHHAA Y.

X

Tenepp — oOpaTHasi 3aMeHa: IlonydyeHHyl0 cucremy

ox 5 15 5 |x=—= X=——
X=5+=5 | [2x=—3 4 4 Peuienue cuctembl yIOBIETBOPSET
25
=5 X+y=5 =5+— =—
X+y y y 1 y 2
Oo13.
Orser: (_ 5. 25)
4' 4
3
3 1+y:§ 1 H ) t-}.y:E
) Xl 2 1.OA3:x#0; 2.3amena:—=t - OJIYHHIIN CUCTCMY . 5
X 2 2
—ryi== tP+y’==
NERR A Y73
Pemaem
) 3
3 3 2y°-3y+1=0 t=—-y
L |t==—y t=—-y 2
HOJCTAaHOBKOMU: | 2 2 _1 _3%1 -
2 D=L Vi, =——| 9| =1
(3—yj T L R ) 1
T4 (4 4 . 1 ==
2 4 y1 =1, y2=E Y2 2
yl:]]: {ylzl
B pesynbrare wucxomgHas cucrema pasOuiach Ha  JIBE: b=y =2
_1 _1
Y2 2 Y2 >
t,=1 X, =1

OTBeT: (2; 1), (1; ;J

x2y+y=9
4) { y Zy . W3 mepBoro ypaBHEHHS OYEBHIHO, YTO Y HE MOKET OBITH
y+x% =

HyJieM. Pemienne — 3aMeHON TEpEMEHHOM.

9 . )9

{x2y+y:9 {y(x2+1):9 {x2+1=t =1 y=1 t
2 _ 2 1 t =1
y+x°=9 y+(x +1) 1=9 |y=0 %+t—10=0-t 2 _10t+9-0 tl_g
, =

{tlzl {x2+1:1 {XZ:O {xlzo
;=9 [¥,=9 (y,=9 [(¥1=9
{tz =9 {XZ +1:9 {Xz :8 {szg :i\/gziZ\/E

y.=1 [y, =1 y, =1 y, =1
OTger: (0;9) ( 24/2; 1) (2«@;1)
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Bonpochl kK NIPAKTHYECKOMY 3aHATHIO
1. JlaiiTe MOHATHE KOPHS YpaBHEHUS.
2. Kakue ypaBHEHUS Ha3bIBAIOTCS PAaBHOCUIbHBIMU?
3. 3anumure GOpPMYIIbI IS PEIIEHU KBAaAPATHBIX YPABHEHUH.
Ilpaxkmuueckoe 3anamue 32
Pemienue uppanuoHaaIbHbIX YPABHEHHH

TeopeTnyeckas 4acTb

89: AnrebOpa u Hayasna marteMmarmyeckoro aHammsza. 10-11 kmaccer [Tekct]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3a11aH1/m K IPAKTHYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatotrcst NeNe 417-422(a, B): AnreOpa u Hauana
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2020.

Bonpochl kK NTPAKTHYECKOMY 3aHSTHIO
1. aiiTe noHsATHE UPPALMOHAIILHOTO YPABHEHUSI.
2. [lepeuncnuTe METOIBI PEIICHUSI UPPALIMOHAIBHBIX YPABHEHUH.

Ilpakmuueckoe 3anamue 33
HppaunonanbHbie ypaBHEHUsI
TeopeTnyeckasi 4acThb

89: AureOpa u Hauvajga MartemaTtudeckoro anamusa. 10-11 xmaccer [Texcr]:
yaeOHMK I oOmieoOpaszoBaTenbHBIX yupexxaenuin / Ilom pea. A. H.
Konmoroposa. — M.: TIpocsemnienue, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anatum paccmarpuBatorcst NeNe 423-427(a, B): AnreOpa u Hauana
Marematudeckoro anamm3a. 10-11  kmacesr  [TekcT]: y4ueOHHUK — Jid
obmeobpazoBarensubix yupexaenuit / [lox pen. A. H. Kommoroposa. — M.:
[Tpoceemenne, 2020.

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO
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1. Kakue ypaBHEHHs HA3bIBAIOTCSA UPPALMOHAIBHBIMU ?
2.B uém 3akmodaeTcsi OCOOEHHOCTh  pEHIEHUs  MppalUOHAIBHBIX
YpaBHEHHU?

Ilpakmuueckoe 3anamue 34

HaxoxaeHue 3HAYEHUH CTENEHEel ¢ PAUMOHAJBHBIMHY MMOKA3ATEJIAMM.
CpasBHenne creneneid. [Ipeo0pa3zoBanusi BbIpasKeHU i, COAEPKANUX
CTeNMeHM

TeopeTnyeckas 4acTb

89: AnreOpa u Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2020.

3a11aH1/m K IPAKTUY€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcst NeNe 428-438(a, B): AnreOpa u Hauana
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK  [jis
obmeoOpazoBarenbHbix yupexxaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Tpocsemenue, 2020.

Bonpochl kK NpakTHYEeCKOMY 3aHATHIO
1. Ha3soBuTE OCHOBHBIE CBOMICTBA CTEIECHEN.
2. JlaiiTe ompejiesicHUE CTEIICHH C PallMOHAILHBIM ITOKA3aTEIIeM.

Ilpakmuueckoe 3anamue 35
IHoka3arenbHass pyHKIMS
TeopeTnyeckas 4acThb

810: AureOpa m Hayama maremaruueckoro anamuza. 10-11 kmaccel [Tekcrt]:
yaeOHMK I oOmieoOpaszoBaTenbHBIX yupexaenud / Ilom pem. A. H.
Konmoroposa. — M.: TIpocsemnienue, 2020.

3ajaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstuu paccmarpuBarotcsi NeNe 448-450, 453: AnreOpa m Havana
Marematudeckoro anamm3a. 10-11  kmacesr  [TekcT]: y4yeOHHUK — Jid
obmeobpazoBarensubix yupexaenui / [lox pen. A. H. Kommoroposa. — M.:
[Tpoceemenne, 2020.

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO
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1. aiiTe onpeneneHne nNokazareabHON QyHKLINU.
2. ChopmynupyiTe CBOMCTBA MOKa3aTEAbHON (DYHKIIUY.

Ilpakmuueckoe 3anamue 36
Peunrenue nokasatejbHbIX YpaBHeHMH. PelleHue npukIaJHbIX 3a1a4

TeopeTnyeckas 4yacTb

810: AnreOpa u Hayama MareMmatudeckoro aHammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3ajaHus K NPAKTHYECKOMY 3aHSATHIO
Ha 3anstun paccmatpuBatorcs NeNe 460-465 (a, B): AnreOpa u Hayana
marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [iis
obmeo6pazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipoceemenue, 2020.
Bonpochl k TpakTHYEeCKOMY 3aHSITHIO
1. Kakue ypaBHEHHS Ha3bIBAIOTCS TIOKA3ATEIHbHBIMU?
2. I[lepeunicnuTe OCHOBHBIE METO/IbI PEIICHUS TTOKa3aTEIbHBIX YPAaBHCHUH.

Ilpakmuueckoe 3anamue 37
Iloka3aTe/ibHbIC YPABHEHHMS U MX CHCTEMbI
TeopeTnyeckas 4acThb

810: AnreOpa m Havayma Maremarmdeckoro aHammsa. 10-11 kmaccer [Texcr]:
ydeOHMK I oOmeoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Kommoroposa. — M.: IIpocsemienne, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuarorcs NeNe 468-471 (a, B): AnreOpa u Hauvana
Marematudeckoro a"ammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpa3oBarenbHbIX yupexxaenuit / Ilox pen. A. H. KomMoroposa. — M.:
IIpocsemenne, 2020.

Bonpochl kK NPaKTHYECKOMY 3aAHATHIO
1. B uém 3aKiiro4aeTcsi METO/] IPUBEJICHHS K OJHOMY OCHOBAHUIO?
2. [lepeuncnuTe METOIBI PEIIEHUS CUCTEM MTOKA3aTEIbHBIX YPaBHEHUH.

Ilpakmuueckoe 3anamue 38
IMoka3aTe/ibHbIE HEPABEHCTBA

TeopeaneCKaﬂ 4acCTb
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810: AnreOpa m Hadajga MareMatudeckoro aHamms3a. 10-11 kmaccer [Tekcr]:
yueOHHUK JIsi  oOiieoOpa3zoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anatuu paccmarpuBatorcs NeNe 466, 467, 472-475 (a, B): Anrebpa u
Hayaja MaremaTtudeckoro ananmmza. 10-11 xmaccel [TekcT]: y4eOHUMK st
obmeo0pazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipocsemenune, 2020.

Bonpockl K IpaKTHYECKOMY 3aHATHIO
1. Kakue HepaBeHCTBa HA3bIBAIOTCS MOKa3aTEIbHBIMU?
2. B uéM 0cOOEHHOCTH pelleHus TOKa3aTeIbHbIX HEPABEHCTB?

Ilpakmuueckoe 3anamue 39

Haxoxaenue 3HaYeHMH JJorapugma no nponu3BoJIbHOMY OCHOBAHMIO.
Ilepexox oT 0IHOT0 OCHOBAHMSA K APYroMy. BolunciieHne u cpaBHeHHE
Jorapu¢gmos. JlorapupmupoBanue ¥ NOTEHUMPOBAHUE BbIPAKECHUM.
IIpudan:KeHHbIC BHIMUCICHUS M PeIICHUS MPUKJIATHBIX 32124

TeopeTnyeckas 4acThb

810: AnreOpa m Havayma Maremarmueckoro aHammsa. 10-11 kmaccwer [Texcr]:
ydeOHMK I oOmeoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBatorcs NeNe 476-497 (a, B): AnreOpa u Hauvana
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK s
obmeobpazoBarenbHbIX yupexxaenuit / Ilox pen. A. H. Kommoropora. — M.:
IIpocsemenne, 2020.

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. Jlaiite onpenenenue jgorapudpma.
2. [lepeunciiTe OCHOBHBIEC CBOWCTRBA JIOTapU(DMOB.
Ilpakmuueckoe 3anamue 40

Pemrenue sorapupmMuyecKux ypaBHeHUH

TeopeaneCKaﬂ 4acCTb
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810: AnreOpa m Hayaima MareMatudeckoro aHammsa. 10-11 kmaccer [Tekcr]:
yueOHHUK JIsi  oOiieoOpa3zoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Konmoroposa. — M.: [Ipocsemenune, 2020.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3ansartuu paccmatpuBatorcs NeNe 512-522 (a, B): AnreOpa u Hayaia
Marematudeckoro aHammza. 10-11  wmaccer  [Tekct]:  y4eOHWK  [Jis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipoceemenune, 2020.

Bonpochl kK IPAKTHYECKOMY 3aHSITHIO
1. Kakue ypaBHEeHHUs Ha3bIBAIOTCS JOTapUPMUUECKUMU?
2. HazoBHTE OCHOBHBIE METObI PELICHMS JIOTApU(PMUUECKUX YPABHEHUH.

Ilpaxmuueckoe 3anamue 41
Jlorapugmudeckue ypaBHeHUsI M UX CHCTEMbI
TeopeTnyeckas 4acThb

810: Anrebpa u Hayaima MarteMmatudeckoro anammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxm pexa. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatum paccmarpuBarorcss NeNe 523, 524, 529, 530 (a, B): Anrebpa u
Hayaja MaremaTudeckoro anammsa. 10-11 xmaccel [TekcT]: y4eOHMK st
obmeoOpazoBarenbHbIXx yupexxaenuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenne, 2020.

Bonpochl kK NpakTHYeCKOMY 3aHSATHIO
1. B uémM 3akiroyaeTcss METOJT MOTEHIIUPOBAHUSA?
2. HazoBuTE METOIBI PEIICHHS CUCTEM JIOTApU(DMHUICCKUX YPaBHCHUH.

Ilpakmuueckoe 3anamue 42
JlorapupmMuveckue HepaBeHCTBA
TeopeTnveckasi 4acThb

810: AnreOpa m Hauvaima MareMmatudeckoro aHamms3a. 10-11 kmaccer [Tekcr]:
yaeOHUK I oOmieoOpazoBatenbHbIX yupexaenuid / Iloxm pen. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansatum paccmatpuBatorcss NeNe 525-528 (a, B): AnreOpa u Havaia
Marematudyeckoro aHammza. 10-11  wmaccer  [Tekct]:  y4eOHWK — [Jis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipoceemenune, 2020.

Bonpochl kK IPAKTHYECKOMY 3aHITHIO
1. HazoBute MeTobl pelieHus JorapupMUIeCKUX HEPaBEHCTB.
2.B uém 3akmoyaeTcss OCOOEHHOCTb pelieHus JIorapupMUUYECKUuX
HEPaBEHCTB?

Ilpakmuueckoe 3anamue 43

IIponszBoaHasi M HHTErpaJj NOKa3aTeJbHON U
JorapupmMuyeckon GpyHKUNH
TeopeTuyeckas 4acTb

811: Anrebpa u Hayaima MareMmatudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHMK I oOmieoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenune, 2020.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBatotcst NeNe 537-548 (a, B): AsireOpa u Hayana
Marematudeckoro a”ammsa. 10-11  wmaccer  [Tekct]: y4eOHMK — 1iis
obmeoOpazoBarenbHbIX yupexxaeHuit / Ilog pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2020.

Bomnpochl K MPaKTHYeCKOMY 3aHATHIO
1. [aifTe onpeaeneHue NpOU3BOTHOM.
2.1lo xakum ¢opMmyramM BBIUHCISIOTCS TPOU3BOJHAS U  HHTErpaj
MOKAa3aTeIbHOM U TorapudMudeckoi PyHKIui?

Ilpakmuueckoe 3anamue 44
Crenennas pyHKuus
TeopeTnveckasi 4acThb

811: AnreOpa m Havama MareMmarthyeckoro aHammsa. 10-11 xmaccer [Texcr]:
yaeOHMK I oOmieoOpaszoBaTenbHbIX yupexaenud / Ilom pen. A. H.
Kommoroposa. — M.: IIpocsemenne, 2020.

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO
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Ha 3ansatum paccmatpuBatorcs NeNe 558-565 (a, B): AnreOpa u Havaia
Marematudyeckoro anamm3a. 10-11  kmaccer  [Tekcr]:  yueOHuUK  aiis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Ipoceemenune, 2020.

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. Jlaiite onpeneneHue CTeNeHHOW (PYHKIIMH.
2. HazoBute Gopmynbl [uisi BBIYUCIECHUS NPOU3BOJHONM M HHTErpaia
CTENEHHOU (PYHKIIUU.

Ilpakmuueckoe 3anamue 45

HcTopusi pasBuTisi KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH M CTATUCTHKH
U MX POJIb B Pa3JIMYHBIX c(pepax Ye10BeYeCKON JKU3HeAeATeIbHOCTH.
IIpaBuina komOuHaTopuku. Pemenne KOMOMHATOPHBIX 3a/1a4.
Pa3mewenus, coueranus U nepecranHoBku. bunom Herorona u
TpeyroabHuK Iackans

Teopernyeckas 4acTb

KomOunaTtopuka - oAuH U3 pa3genoB MaTEMaTHKH, KOTOPBIN
UCIIONIB3YETCA B  MaTEMaTUYECKOW JIOTMKE, BBIYUCIUTEIBHON TEXHHKE,
KUOEpHETHKE, TEOPUHU YHCEII, TCOPUU BEPOSITHOCTEH U JPYTUX HAayKax.

OpHoii U3 3a7a4 KOMOWHATOPUKH SIBIISIETCA OIpEJEICHHE KOJIMYeCTBa
pPa3JIMYHBIX MOJIMHOYKECTB M3 3aJaHHOTO KOHEYHOI'O0 MHOYECTBA, KOTOpPBIE
MOXXHO 00pa3oBaTh BBIOOPKOW JJIEMEHTOB M3 JTOrO MHOXECTBA IO
OTIpEJICIICHHBIM MTpaBUiIaM, IPUYEM B ATUX BBIOOPKAX PACIIOJIOKEHUE IIEMEHTOB
MOKET UTpaTh Ba)XXHYIO POJIb, & MOXKET HE WUrpaTh HUKAKON POJIU; 3JIEMEHTHI,
BXO/JISAIIME B BELIOOPKY MOTYT TOBTOPSITHCS, @ MOT'YT HE TIOBTOPSTHCS; B BEIOOPKE
MOTYT Y4aCTBOBaTh BCE AJIEMEHTHI 3aJJTaHHOTO MHOKECTBA UJIU HE BCE.

Omnpenenenue 1. BriGopka Ha3pIBaeTCS yMOPSAOUYEHHOM, €CIU MOPSIOK
CJIeIOBaHUs PJIEMEHTOB B HEH 3aJ1aH.

JIBe ymnopsno4YeHHbIE BBIOOPKH, pa3MYalOIIMEcs JIHIIb MOPSIKOM
CI€0BaHUsl AJIEMEHTOB, CUMTAIOTCA pa3MYHbIMU. Eciam mopsiiok cienoBaHus
AJIEMEHTOB HE  SBISETCS  CYIIECTBEHHBIM, TO BBIOOpKA  Ha3bIBaeTCSA
HEYIOPSAIOYEHHOM.

PaccmarpuBass paznudHbie BHIBI BBIOOPOK, MBI MPUXOANM K TaKHM
KOMOHMHATOPHBIM O0BEKTaM Kak pasmewenuss (0€3 TIOBTOPEHUH H €
NOBTOPEHUSIMU), nepecmanosky (0e3 TOBTOPEHUM W C TOBTOPEHUSAMH) U
coyemanus (6€3 TOBTOPEHUH U C IOBTOPEHUSIMH).

Omnpeaesienne 2. IIyCTh Hy)KHO BBINOJIHUTH OJHO 34 APYTUM K JEHCTBUM,
npuueM 1 JEHCTBHE MOXHO BBINIOJIHUTH Mj cmocobamu, 2 AeHCTBHE - My
cnocobamu u T1.4. Torga oOiee 4YHMCIO CHOCOOOB BBIMOJHUTH BCE 3TH K
NEeUCTBUIM HAXOUTCA 1o hopmyre:
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N = mg *my*...*my.
Omnpenenenne 3. Yucao nepecTaHOBOK - 3TO YKCIO CIOCOOOB, KOTOPHIMU
MO>KHO MTOMEHSTH N AJIEMEHTOB MECTAMH, T.€.
n=nl=1%2%3*4% *p
Ol=11=1
IIepecTaHOBKH C IOBTOPEHUSIMH

n!

P(n,n,,..,n)=—"—
(M ) n!n,!.n,!

, TA€ N, +Nn,+...+n =n

Omnpenenenne 4. Ilyctb nmeercs N 3IEMEHTOB a1, d2,...an. 1OrJaa YUCIO
CHOCOOOB W3BJIEUb M JJIEMEHTOB, HE YYUTHIBas TMOPSAOK CIICIOBAHMUS,
OTIPENIEIIICTCS YUCIIOM COUETaHuM U3 N mo m:

n!

N mi(n—m)!’

m
n

n>m

Ceolicmea coyemaHuii:
0 k _ n-k
1°. Cn —Cn )
0 kK (k-1 k
2°. Cn —Cm1 +CH.
FC+C +..+C' =2".

Onpenesenne 5. [lycte umeercss N 3JI€MEHTOB @i, 82,...8n. Toraa 4uCIo
criocoOOB  M3BJA€YhL M  3JIEMEHTOB, YYHUTBIBas TOPSAOK  CJIEAOBAHUA,
ONpeAeseTCs YUCIOM pa3MeIlleHui u3 N mo m:

A" n!

GRS

Yucna C*
[MogcunTeiBaTh umMclia Buma C) NPUXOIWTCS HE TOABKO IPH PpEIICHUH

KOMOMHATOPHBIX  3a7a4, HO W Uil  ONpENETCHUS  OUHOMUATbHBIX
KoIppuyuenmos 6 ounome Hvlomona (noopobno — 6 cieodyioweri 1eKyuu).
Opanmysckuit matematuk bies Ilackans paspaboTan cocod BeIYUCICHUS, TPU
KOTOPOM 4YHCIIa TIPEJICTAaBICHBI B BUJE TaONUIBI, KOTOpas Ha3bIBaeTCs
apugpmemuueckuii mpeyzoavnuk Ilackans.

B o6mem Buje TpeyroabHuK [Tackans uMeeT ClIeTyromui BU/I:

Co

C, C C;
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C’=1 C'=1 Cl=n, Ck=C"*
bokoBeie cTOpOHBI TpeyrosibHuKa Ilackans cocrosaT w3 enuHul. BHyTpu
TpeyroiapHuka [lackamda CTOAT 4Yuciia, NOIyYarolIUMecs CIOKEHUEM JIBYX
COOTBETCTBYIOIIMX YHUCET HAJ] HUAM.

Dopmyna ounoma Heromona 171 HATypaJIbHBIX N UMEET BUA:

(a+b)'=C?-a"+C!-a"*-b+C?-a"?-b?+..+Ck.-a"* .b* +.. +C™.a' -b" +C-b"

rae |c :% - OuHOMuUAbHBIE KOIPPuyuenmol, npeocmasiaroujue u3
n—KJ-(KJf

cebs couemanusi uz N no k.

Broipacxkenue B mpaBod yactu OuHOMa HbIOTOHA Ha3bIBAIOT pasznoscenHuem

sviparncenun (a+b)", a Bepaxenme CF-a"*.-b* - (kK + 1) - m unenom
Dpasziodcenus.

K mnpumepy, usBectHas ¢Gopmyna COKpAIIEHHOTO YMHOXEHUS «KBaapat
CyMMBI» - 0OTO 4YacTHBIM cioy4aih OuwHoma HerooToHa nmpu n = 2:

(a+b)*=CJ-a’+C}-a'-b' +C?-a’-b?=a® +2ab + b’

AHamornyHeiM  00pa3oM  JoKaxkuTe  GopMmyny  «kybda  CyMMBI»:
(a+b)’=a® +3a’b +3ab? +b*

Ceoiicmea OuHOMUANLHBIX KOIPPuuuenmos

Jlns xoadpurnenToB OnHOMa HbI0TOHA cripaBeNIMBHI CIICYIONINE CBOMCTBA:
K03 (OUIIMEHTHI, paBHOYIAJCHHBIE OT Havalla ¥ KOHIA Pa3JIOKEHUS, PaBHBI

MEKIY coboil C¥ =C"™* (mpaBuiIo cHMMETPHN)

k k+1 K+1 «
ck+ckt=c

n+l

CyMMa OMHOMHAIIBHBIX KOA((PHUIIMEHTOB paBHA YUCIy 2, BO3BEACHHOMY B
CTEIEHb, PaBHYIO MOKa3aTeNIo CTENIEHU onHOMA HeroToHa:
Cl+C +C2+..+C)=2"],

CyMMa OMHOMHUATBHBIX KOI(PPHUIIUEHTOB, CTOSIIIIMX HA YETHBIX MECTax, paBHA
CyMMe OWHOMHAIBHBIX KOI(DPUIIMEHTOB, CTOSANUX HA HEYETHBIX MECTax, U
paBHa 2"

[TepBbie 1Ba CBOMCTBA SIBJISFOTCS CBOMCTBAMU YHCJIAa COYECTAHUM.
bunomuanbHbie KO3(POUIMEHTHI Pa3IOKEHUS yIOOHO MPEICTaBISITH B BUJE
TpeyrojibHuKa [lackans:
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MoKa3aTEMb 5
. HMHOMUaTBHbIE:HO3DOULKMEHTBI
o i
Co
0 1
Cl Cl
Ll 1 2
2 G, €, C;
3 o C; C; C;
= 2 2 4
n L 1 r-1 L]
Ct e R P N e c

BuHoMUHAIbHOE pPa3JioiKeHHe ¢ HCMOJIb30BaHHeM TpeyrojabHuka Ilackans
PaccMmoTpuM cienyromue BbIpakeHHus co creneHsmu (a + b)", rme a + b ecth

10001 OMHOM, a n - 1IeJI0e YUCJIO.
(a+ b)° = 1

(a+ b)) = a+ b

(a + b)? = a* + 2ab + b*

(a+ by = a’ + 3a’h + 3ab® + ¥

(a + b)* = a* + 4a’b + 6a%b* + 4ab® + b*

(a + b)® = a° + 5a*b + 10a°F* + 10a?® + 5ab* + b°

Kaxxmoe BwIpakeHHe - 3TO MOJUHOM. BO BCeX BBIPAKEHHUSX MOXXHO 3aMETUTh
0COOEHHOCTH.

1. B xaxx;10M BBIpa)K€HHH Ha OJIHO cjaraeMoe OoJIbIlle, YeM IMoKa3aTellb CTeIeH!
n.

2. B xaxaoMm ciiaraeMoM CyMMa CTEIeHEH paBHA N, T.€. CTENEHU, B KOTOPYIO
BO3BOJIUTCS OMHOM.

3. CremeHu HAYMHAIOTCSI CO CTEMEHM OWMHOMAa N W yMeHbImarorcs k 0.
[Tocnequuil wieH He UMEET MHOXKUTENS a. [IepBbIi WIEH HE UMEET MHOXKHUTEIIS
b, T.e. crenenu b HaunHarOTCS ¢ 0 ¥ YBETUYHUBAIOTCS JIO N.

4. KoadduimeHntsl HauMHAIOTCA ¢ | W yBEIWYUBAIOTCA HA ONPEJICIICHHBIC
3HAQ4YEeHUS! 0 "TOJIOBUHBI MYTHU", a MOTOM YMEHBIIAIOTCA Ha T€ XK€ 3HAYCHUS
obpatHo K 1.

3ajaHus K NPAKTUYECKOMY 3aHSITUHIO

1. CxonbKkuMH c1ocO0aMH MOYKHO MOCAAUTh 3a KPYIJIBIA CTOJI N MY>KUYUH
U N JKEHILUH TaK, YTOObI HUKAKKE JIBA JIUIIA OJTHOTO M0JIa HE CUJIETU PSAOM?
Omsem: 2(n!)? cnioco6amu. JleiicTBUTENLHO, BBIOPATh MECTA IS MYKUMH U JUIS
AEHIIMH MOXHO AByMs criocobamiu. [locie 3Toro My4rH MOXHO MOCAAUTh Ha
BbIOpaHHBIX MecTax n! cmocobamu. Ha ocrampHbIX MecTax n! cmocobGamu
MOKHO MOCA/IUTh KECHILIHH.

2. I3 xomonwl, comepkamei 52 kapThl, BeIHYIH 10 kapT. B ckombkux
CIIy4asiX Cpeau ITUX KapT OKaXKEeTCH:

a) XOTsl ObI OJIUH TY3;
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0) POBHO OJIMH TY3;

B) HE MEHEE JIBYX TY30B;

') POBHO JIBa Ty3a.

Omeem: a) Cg,- Cy; 6) Cy-Cly; B) Ciy-Clg-4C ;5 1) C-Cle.

3. dns  HarpaxaeHus mnoOeauTened  IIKOJbHOW  OJUMIIMANBI 10
MareMaTuke KymieHo 10 pa3auyHbIX KHUT (KHUTH paBHOLIEHHBIC). CKOJIBKUMHU
cmocobaMu  ATU KHUTHM MOXHO paclpefeuTh MexXAy NoO0eauTeIsIMU
OJIMMITUA/Ibl, €CIIM YYACTHUK, 3aHSIBIINN 1-€ MECTO JOJKEH MOJYYWUTh 5 KHUT,
noOeNTElNb, 3aHIBIINNA 2-€ MECTO — 3 KHUTH, a YYaCTHUK, 3aHABIINI 3-€ MECTO
— 2 KHUTHU?

Omeem: C;,-C2-C? = 2520 criocoOamm.

4. JlecsiTh pa3aIUYHbIX KHUT HY)KHO PACCTaBUTh Ha JABYX KHHKHBIX IMOJIKaX
Tak, 4TOOBI Ha Ka)KJOM MOJIKE CTOSIO He MeHee 4 KHHT. [1opsiIoK pacionoKeH s
KHHUT Ha MOJIKE He yuuThiBaeTcsl. CKOJIBKUMHU CIIOCO0aMHM 3TO MOKHO C/1e1aTh?
Omeem: C; -C2 +C; -C2+C-C/ =C,+C> +CS =672 crnocoba.

Bonpochbl K NpakKTHYeCKOMY 3aHATHIO
1. JlaiiTe onpeaeiieHne KOMOMHATOPHKH.
2. 3anuimTe OCHOBHBIE (hOPMYJIBI KOMOMHATOPUKH.

Ilpakmuueckoe 3anamue 46

Knaccuueckoe onpeneseHne BepOATHOCTU. BolunciaeHne BepOATHOCTEH.
Hpukiaagusbie 3a1a4un

Teopernueckasi 4acTh

AureOpa coObiTHii. BeposiTHOCTH

Teopuss BepoOSTHOCTEN - MaTeMaTUyecKas NUCLUILINHA, KOTOpas U3y4aeT
3aKOHOMEPHOCTH, CBOMCTBEHHBIC CITyYalHBIM COOBITUSIM WJIH SIBJICHHSIM.

BeposTHOCTh XapakTepu3yeT Mepy BO3MOKHOCTH MOSIBJICHUS TOTO WIIU
WHOTO COOBITHSI IPY JJAHHOM KOMIUIEKCE yCIOBUH.

T.0., OCHOBHBIMU TMOHATUSIMU TEOPUU BEPOSTHOCTEU  SBJISIOTCS:
UCTIBITAHNUE, KOMILJIEKC YCIOBHH, COOBITHE.

Onpenenenune 1. KoMmiekc ycinoBuii - BCE TO, YTO COMPOBOKIACT JAHHOE
coObITHE.

Omnpenenenne 2. CoObiTHE - BCE TO, YTO MOXKET MPOM3ONTH WIH HE
NPOU30UTH NIPU JAHHOM UCTIBITAHHH.

Omnpenenenne 3. CoObITHE - JIOCTOBEPHO, €CIM OHO 00S3aTEIIBHO
MPOU30UIET IPU JAHHOM KOMIUIEKCE YCIOBUM.

Onpenenenue 4. CoObiTHE - HEBO3MOXKHO, €CIM OHO HHKOTJa He
MPOU30UAET NIPU JAHHOM KOMILIEKCE YCIOBHI.
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Omnpenenenue 5. CoObITHE - CTyyallHOE, €CJIM OHO MOXET MPOU30UTH WU
HE IPOU30UTH MPHU TAHHOM KOMILJIEKCE YCIOBUM.

Omnpenenenue 6. CoObitust A1, A2, .. An - COBMECTHBIE, €CJIU TOSIBIICHUE
OJTHOTO U3 COOBITUM TPHU OAMHOYHOM HCIBITAHUU HE MCKIIOYAET MOSIBICHHE
JIPYTUX COOBITHIA.

Omnpenenenue 7. J[Ba coOObITHS - HE3aBUCUMBIE, €CIIU TMOSBJICHUE OHOTO
U3 COOBITUI HE BIMSET HA BEPOATHOCTD MOSBIEHUS APYTOro.

Omnpenenenue 8. (knaccuyeckoe) BeposTHOCTh coObITHS — paBHA
OTHOIIEHUIO YHCIIa UCXOJ0B, OJaronpHUsATHBIX MOSBICHUIO TaHHOTO COOBITHUS, K
o01IeMy YHCITy BCEX PaBHOBO3MOKHBIX UCXOIOB, T.€.

P(A) = m\n.

3agaHus K NPAKTHYECKOMY 3aHSTHIO

1. U3 xybukoB coctaBieHo cioBo «KHUI'A». PeOG&nok, He ymerommit
YUTaTh, CMeENIad Bce KyOuku. KakoBa BEpOSITHOCTH TOTO, YTO OH IOBTOPHO
CJIOKUT UCXOAHOE CJIOBO.

Pewenue: Tlyctb A- cobwiTHE, uTO cioBo « KHUI'A» cnoxkeno, m =1, n=5.
Torma P(A)=1\5!=1\120.

2. B ypue 5 cunux, 6 xpacHbix, 10 3enenbix u 15 xentbix mapoB. OauH
map B3suti. HaliT BEpOATHOCTH TOTO, YTO 3TOT IIap OyAeT CUHUN WU JKETHIN.
Pewenue: Ilyctb A- cobbITHE, YTO IIAP CUHUN WUITH KEJITHIH.

Torma n =36, m=5+15 = 20. 3xauut, P(A) = m\n = 20\36 = 5\9.

3. Ilpu mepeBo3Ke slrKa, B KOTOPOM cojiepxkanach 21 cranmapthas u 10
HECTaHJapTHBIX JeTajel, yTepsiHa OJHa JeTallb, NMPUYEM HEHU3BECTHO Kakas.
ITocne nepeBo3KHU U3 SlMKa HayAady U3BIeKaeTcs | geTanb, KOTOpas oKas3anach
cTtaHgapTHo. HaliTk BEpOSATHOCTH TOTO, YTO ObLIA yTepsiHAa: a) CTaHIapTHas

JeTalb; 0) HECTaHIapTHAS JIETAIIb.
Omeem: a) 2/3; 6) 1/3.

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. Tlepeuucnute OCHOBHBIE BHIBI COOBITHH.
2. Chopmynupyiite KiIacCuuecKoe OnpeieICHUE BEPOITHOCTH.

Ilpakmuueckoe 3anamue 47

CaoiicTBa BeposITHOCTEI, TeopeMa 0 cymme BeposiTHOcTeil. [IpeacraBienue
YHCJI0BBIX JaHHBIX. [IpuKIagHbIe 3a0a49U.

TeopeTnueckasi 4acTh
Auare0Opa co0biTHii. BeposiTHOCTH

Onpenenenune 1. CymMmMOl HECKOJBKUX COOBITHH HA3bIBACTCS COOBITHE,
COCTOSIIIIEE B HACTYIJICHUM XOTS ObI OJTHOTO U3 JIAHHBIX COOBITHH.
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Omnpenenenue 2. I[lpousBeneHNEM HECKOJBKUX COOBITUN Ha3bIBACTCS
COOBITHE, COCTOAILEE B COBMECTHOM HACTYIJIEHUU BCEX 3TUX COOBITU.
Omnpepenenue 3. PazHocTbio 1BYX cOOBITUI A U B Ha3bIBaeTCsl COOBITHE,
KOTOPOE€ COCTOUTCS, €CIIN COOBITHE A TPOU30UIIET, a COOBITHE B HE MPOU30UALT.
[Iycth #M3 N DJIEMEHTAPHBIX COOBITUM Kakoe - TO YHUCIO0 M
0JIaronpuATCTBYET MOSIBICHUIO COOBITUSA A.
BepositHocTh P(A) yAOBIETBOPSIET CIEAYIOUIUM YCIOBUSIM:
1. BepostHocts mt060ro coowrtus 0<P(A)<I.
2. BeposiTHOCTBH 1OCTOBEpHOro cOOBITUSA paBHa 1.
3. BeposiTHOCTH HEBO3MOKHOTO COOBITHA paBHa 0.

3a)1aH1/m K MIPAKTUY€CKOMY 3aHATHIO

1. Ha 5 onunHakoBbIX KapToukax Hamucanbl OykBel b, E, P, C, T. Ot kaprouku
Hayjauyy pasyiokeHbl B psii. KakoBa BEpOSITHOCTh TOTO, YTO MOJYUYUTCSI CJIOBO
BPECT?

Otger: 1/120.

2. B smuke 4 ronmyObIX M 5 KpacHBIX miapoB. M3 simuika Hayraja BEIHUMAIOT 2
mapa. Haltu BEpOSITHOCTH TOTO, YTO 3TH IIAPHI Pa3HOTO LBETA.

OtBerT: 5/9.

3. B Opurage 4 sxeHmuHbl u 3 MyxuuHbl. Cpeaud UIEHOB Opurajabl
paseirpeiBatoTcst 4 Owmnera B TeaTp. KakoBa BEpOSITHOCTh TOTO, UTO CPEIH
obnanareneil OUIETOB OKAXKETCS 2 KEHITUHBI U 2 MY>KUUHBI?

OtBet: 18/35.

Bonpochl K NIPaKTHYECKOMY 3aHSITHIO
1. ChopmynupyiiTe CBOHCTBA BEPOSITHOCTH.

Ilpakxmuueckoe 3anamue 48
OcHOBHBIE TeOpeMbl TEOPHU BEPOSITHOCTEH
TeopeTnyeckasi 4acThb

Teopema 1(mpaBuiio «+» Bep.): BepoATHOCTH CyMMbI HECOBMECTHBIX

COOBITHI paBHA CYMM€ BEPOSITHOCTEH ITUX COOBITHH,
T.e. P(A+B+C+...+N) = P(A)+P(B)+...+P(N).

Credcmesue: Cymma BEpOSITHOCTEN MPOTHUBOMOJIOKHBIX COOBITUI paBHa 1,

T.C.

P(4) +P(4)=1.
Teopema 2: BeposTHOCTb CyMMBI JBYX COBMECTHBIX COOBITUW paBHa

CyMME BEPOSITHOCTEH JTUX COOBITUII 0€3 BEPOATHOCTHU HUX COBMECTHOIO

IIOABJICHMUS, T.C.
P(4+B) = P(4)+P(B) - P(4B).
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3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. IlonOpaceiBaeTcst UrpajibHbIA KyOHK. YeMy paBHa BEpOSITHOCTH TOTO,
YTO BBINAJIET YETHOE YUCIIO OUYKOB?

Pewenue: Tlycth A - BbINaio 4eTHOE YUCIIO 0YKOB; B, - Beimano K oukoB (K =
1,2,3,4,5,6). CobbiTuEe A O3HAYAET, UTO HACTYIHUJIO XOTs ObI OJTHO U3 COOBITUH:
B, Ba, Bs, 1.€. A = B2 + B4 + Bs. Ilockonbky coObITUSI B, Ba, Bs HECOBMECTHBI,
to P(Bx)=1/6 (k=1,2, 3, 4,5, 6).

P(A) = P(B2)+ P(Bs)+ P(Bs) =1/6+1/6+1/6 =3/6=1/2.

3ameuanue: TOT ke pe3ynbTaT MOJTYYaAETCS U HEMIOCPEACTBEHHO 110 hopmylie
P(A)=m/n=3/6=1/2.

2. B ypue 40 mapukos: 15 romyOeix, 5 3enensix u 20 Oenbix. Kakosa
BEPOSITHOCTh TOTO, YTO U3 YPHBI OYJI€T U3BJICUEH IIBETHOU IIapuK?

Pewenue: VI3Bneuenre 1IBETHOTO MIapUKa O3HAYAET MOSIBJICHHUE JTUOO ToJIyooro,
1100 3eJIeHOro mapuka. BeposTHOCTh u3BIedYeHUs TOay0oro mapuka (CoobiTre
A): P(A) = 15/40 = 3/8. BeposTHOCTb MU3BIICUEHUS 3€JICHOTO IIapuKa (COOBITHE
B): P(B) =5/40 = 1/8. Tax kak coObITsi A 1 B HECOBMECTHBI, TO TIOJYIUM

P(A+ B) = P(A4)+ P(B) =3/8+1/8=4/8=1/2.

3. ITlomOpaceiBatoTcsi JBa WrpajibHbIX KyOuka. HalTu BeposSiTHOCTD
coOBITHS 4 - ""cCymMMa BBITIABIIMX OYKOB HE MPEBOCXOAUT YEThIpeX".
Omeem: 1/6.

4. CnopTcMeH CTpeisieT N0 MHUIIeHH, paslieJIeHHOM Ha 3 cekTopa.
BepositHocTh nonaganus B nepBbiid cekTop paBHa 0,4, Bo BTOpoi - 0,3. KakoBa
BEPOSTHOCTH TOMaIaHusl JIMOO B MEPBBIN, THOO0 BO BTOPO CEKTOp?

Omeem: 0,7.

5. 2 cTpenka CTpeNioT 1o 1eiau. BeposaTHOCTh momnananus nepsoro - 0,7,
BTOporo -0,8. HaiiTu BepoATHOCTb MOPaKEHUS LICIIH.

Pewenue: Tlycts A - coObITHE, YTO 11ETH TTOPAKECHA.
A1 -coObITHE, 4yTO | CTPENOK moma B 1Eb.

A - cobbITHE, 9TO 2 CTPETIOK TIOTAa B IIEIb.
Torna, P(4) = P(41+A42) = P(41) + P(42) - P(41 A2) = 0.7+0.8-0.56 = 0.94.

Bonpocsl K NpaKTHYECKOMY 3aHATHIO
1. JlaitTe ki1accuueckoe onpeeeHre BEpOITHOCTH.
2. ChopmynupyiiTe OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEH.
Ilpakmuueckoe 3anamue 49

AKCHOMBI CTEpeoMeTpuM

TeopeaneCKaﬂ 4acCTb
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81: I'eomerpus 10-11 wimacc [Tekcr]: y4eOHUK mis 0OIIEOOpa30BATEIBHBIX
yupexaenuii / [lon pen. A.B. [Toropenosa. — M.: [Ipocsemenune, 2018

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3ansarun paccmarpuBarorcs NeNe 1,3,5: I'eomerpust 10-11 knacc [Teker]:
yueOHUK s oOmieoOpazoBaTenbHbIX yupexnenuin / Ilog pen. A.B.
[Toropenosa. — M.: IIpocBemenue, 2018

Bonpockl kK NpakKTHYECKOMY 3aHATHIO
1. laiiTe onpeiesieHHUE CTEPEOMETPUH.
2. ChopmynupyiTe OCHOBHBIE aKCUOMBI CTEPEOMETPHH.

Ilpakmuueckoe 3anamue 50
IMapaaieabHOCTh MPSIMBIX B MPOCTPAHCTBE
Teopernyeckas 4acThb

82: I'eomerpus 10-11 kmacc [Tekcr]: y4eOHUK ais 0O0IIE0Opa30BaTEIBHBIX
yupexaenuii / [lox pen. A.B. IToropenosa. — M.: [Ipocsemenune, 2018

3agaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 1,2,3,7,8,13,15: T'eomerpus 10-11
kinace [Teker]: yueOHuK 1151 oOmieoOpa3zoBarelbHbIX yupexaenuii / [log pen.
A.B. Iloropenosa. — M.: IIpocBemienue, 2018

Bonpocel k NpaKTHYECKOMY 3aAHATHIO
1. MaiiTe onpenesieHre NapalieIbHbIX MPSIMBIX B IPOCTPAHCTBE
2. ChopmynupyiiTe mpr3HaAK MapauieIbHOCTH MPSMBIX B IIPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 51

IIpu3Haky B3aMMHOI0 PACHOJIOKEHHUS MPAMBIX. YT0J MEKAY NPSAMBIMHU.
B3aumMHoOe pacnoJioxkeHue NPSAMbIX U IU10cKocTel. IlepeHauKyasp u
HAKJIOHHAA K IUIOCKOCTH. YT0J MEKAY NMPSAMOM M INI0CKOCTHIO. TeopemMsl 0
B3aHMHOM PAaCHOJIOKEeHNH NMPSIMOH U MJIOCKOCTH

TeopeTnveckasi 4acTh

82: T'eomerpus 10-11 wmacc [Tekcr]: y4eOHUK s 00IIE0Opa30BATEIBHBIX
yupexxaenuii / [lon pen. A.B. IToropenosa. — M.: [Ipocsemienune, 2018
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansatuu paccmatpuBarorcs NeNe 18, 20, 22, 23, 25, 27-30: I'eomerpus
10-11 xmacc [Tekcr]: yueOHUK 1151 oOieoOpa3zoBareabHbIX yupexaenuil / [lox
pen. A.B. Iloropenosa. — M.: IIpocsenienue, 2018

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. Chopmynupyiite onpeneneHue NEPHeHAUKYIApa, HAKIOHHOM, MPOESKIUH.
2. 3anumure QopMyily Il BBIYMCIEHHS yria MEXAy NOpIMOA H
IJIOCKOCTBIO.
3. ChopmynupyiTe TEOpEeMbl O B3aUMHOM PACIOJOKEHUU MPSMON U
IJIOCKOCTH.

Ilpakmuueckoe 3anamue 52
IepneHANKYJISAPHOCTH MPSIMBIX B MPOCTPAHCTBE
Teopernyeckas 4acTb

83: I'eomerpus 10-11 kmacc [Tekcr]: y4eOHUK mis 0O0IIE0Opa30BaTEIBHBIX
yupexaenuii / [lox pen. A.B. IToropenosa. — M.: [Ipocsemenune, 2018

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatum paccmarpuBarotcss NeNe 1-6, 9, 10, 12, 13, 17-20: I'eomerpus
10-11 xmacc [Tekct]: yueOHMK 117151 001Ie00pa3zoBaTebHbIX yupexaenui / [loa pen.
A.B. Tloropenora. — M.: IIpocsenienue, 2018

Bonpochl kK TPAKTHYECKOMY 3aHITHIO
1. Kakue npsiMbie B TPOCTPAHCTBE HA3BIBAIOTCS NEPHEHANUKYIISIPHBIMU ?
2. ChopmynupyiiTe ~ TpU3HAK  MEPHCHAUKYISIPHOCTH  TPSMBIX B
IIPOCTPAHCTBE.

Ilpakxmuueckoe 3anamue 53

Teopema o Tpex nepnenauky.jasipax. IIpuzHaku u cBoiicTBa napajuieJbHbIX
U NEePIEeHANKYJISPHBIX IJIOCKOCTel. PaccTosiHUE OT TOYKHU 10 IJIOCKOCTH,
OT NPSAMOIi 10 IVIOCKOCTH, PACCTOSIHME MEKAY IJIOCKOCTIMH, MEKIY
CKPeLIMBAKIUMHCA NPAMbIMHU, MEXKAY MPOU3BOJIbHBIMU (PUTYpPaMH B
IPOCTPAHCTBE

TeopeaneCKaﬂ 4acTb

83: Teomerpust 10-11 kmacc [Tekcr]: yueOHWK sl 0OmICOOpa30BATEIIBHBIX
yupexaenuii / [log pen. A.B. Iloropenosa. — M.: [Ipocsemenue, 2018
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anarumn paccmarpuBatorcs NeNe 45-50,54-59: I'eometpust 10-11 xmacc
[Texkct]: yueOHMK st oOmieoOpazoBatenbHbiX yupexaenuit / Ilog pen. A.B.
[Toropenosa. — M.: Ilpocgenienue, 2018

Bonpochl k NpakTHYECKOMY 3aHSITHIO
1. Chopmynupyiite TeopemMy 0 3 eprneHIUKYIIpax.
2. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAOITUMUCS ?
3. Chopmynupyiite mOpu3HAK TEPHCHIAUKYISPHOCTH  IUIOCKOCTEH B
IPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 54

IMapanyeabHoe NpoeKTHPOBAHUE U ero cBoiicTBa. Teopema o
IUIOLAAM OPTOrOHAJIBLHON NMPOEKIMU MHOI0yroJibHUKa. B3aumHoe
pacmoJioKeHue NPOCTPAHCTBEHHBIX GUryp

TeopeTnueckast 4acThb
84: T'eomerpust 10-11 kmacc [Tekct]: yueOHMK 11 00I[e00pa30BaTEIbHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatum paccmarpuBarorcs NeNe 30-34, 43-46, 48: I'eomerpus 10-11
kiacc [Teker]: yueOHUK A1 001eoopazoBaTenbHbIX yupexkaenuit / [lox pen. A.B.
IToropenosa. — M.: [Ipocserenue, 2018

Bonpochl kK NpaKTHYECKOMY 3aAHATHIO
1. HazoBuTe cBoOiicTBa MapaieIbHOTO IPOESKTUPOBAHUS.
2. 3anumute GOpPMyITy HAXOXKICHHUS TUJIOMAAU OPTOTOHAIBHON MPOEKIINH
MHOT'OYTOJIbHUKA.

Ilpakmuueckoe 3anamue 55
JlekapToBBbI KOOPJAMHATHI B MPOCTPAHCTBE

TeopeTnyeckasi 4acTb

84: T'eometpus 10-11 kimacc [Tekcr]: yueOHHK st
obmeobpazoBatenbHbIX yupexaeHuit / [lox pea. A.B. [Toropenosa. — M.:
[Tpoceenienue, 2018
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anstuu paccmatpuBarorcss NeNe 1, 2, 4-6, 9-11, 14: T'eomerpus 10-11
knacc [Tekcr]: yueOHuK i o0meoOpa3oBaTenbHbIX yupexaenuid / [log pen. A.B.
[Toropenosa. — M.: [Ipocserienue, 2018

Bonpockl kK NIpaKTHYECKOMY 3aHATHIO
1. Kakumu koopiuHaTaMu XapaKTepu3yeTcs TOUKa B IPOCTpaHCTBE?
2. 3anumure GopmMyly HaX0XKICHHS CEPEIMHBI OTpe3Ka B IPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 56

JlekapToBa CHCTeMa KOOPIAMHAT B MNPOCTPAHCTBe. YpaBHEHHE
OKPY:KHOCTH, chepbl, mI0ockocTH. PaccTosiHue MeXKIYy TOUKAMH

TeopeTnueckasi 4acThb

84: T'eomerpus 10-11 knace [Tekcr]: yueOHHK [Tt 00111€00pa30BaTEIbHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemienue, 2018

3aJaHuA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatuu paccmarpuBarorca NoNe 1-15: T'eometpust 10-11 knace [Tekcr]:
yueOHMK Juis oOmieoOpazoBaTenbHBIX yupexnenuin / Ilog pen. A.B.
IToropenosa. — M.: IIpocsenienue, 2018

Bonpochl K NIPaKTHYECKOMY 3aHATHIO
1. Kakumu  ¢dopmynamMu MOXHO 3alaTh ypaBHEHHE IUIOCKOCTH B
pocTpaHCTBE?
2. 3anumurte (GopmMyny AN HaXOXKICHUS PACCTOSHUS MEXKIYy TOYKAMU B
POCTPAHCTBE.

Ilpakmuueckoe 3anamue S7

Bekropsbl. [leiictBusi ¢ BekTopamu. /leiicTBUS ¢ BEKTOpaMH,
3aJJaHHBIMHU KoopanHaTtamu. CkajsipHOe IPpou3Be/leHue BEKTOPOB.
BexkTopHoe ypaBHeHHe NMPAMON U IJIOCKOCTH. M crmoib30BaHNe BEKTOPOB
MPH I0KA3aTEJbCTBE TEOPEeM CTepeOMeTPHH

TeopeTnyeckasi 4acTb

84: I'eomeTpus 10-11 KJIacC [TekcT]: YYEOHUK JUTS
obmeodpazoBarenbubix yupexaenun / Ilom pen. A.B. IloropemoBa. — M.:
[Tpoceenienue, 2018
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansatun paccmarpuBarorcs NeNe 50, 51, 53-58, 65, 66: 'eomerpus 10-11
knacc [Tekcr]: yueOHuK i o0meoOpa3oBaTenbHbIX yupexaenuid / [log pen. A.B.
[Toropenosa. — M.: [Ipocserienue, 2018

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. aiite nmoHATHE BEKTOpA.
2. Kakue BeKTOpa Ha3bIBalOTCS KOMILIAHAPHBIMU?
3. 3anuimre GopMyIty JUIsl HAXOKACHUS CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB.

Ilpakmuueckoe 3anamue 58

Pasin4yHbie BUABI MHOTOrpaHHUKOB. X n3odpaxkenus. Cevyenus,
Pa3BepTKU MHOTOTPAaHHUKOB. BBl CHMMeTpHii B IPOCTPAHCTBE.
CumMeTpus Tes1 BpalleHHs ¥ MHOTOTPAHHUKOB

TeopeTnueckast 4acTb

85: I'eomerpus 10-11 kmace [Tekcr]: yueOHHK [Tt 00111€00pa30BaTEIbHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anatuu paccmatpuBatotcst NeNe 2-5: I'eomerpust 10-11 kmacce [Tekcr]:
y4eOHHK U1 00111eo0pa3zoBaTenbHbIX yupexkaenuit / [lox pen. A.B. Tloropenosa. —
M.: IIpoceemenue, 2018

Bonpochl kK NTPAaKTHYECKOMY 3aHSITHIO
1. I[lepeuncnaute OCHOBHBIE BUJIbI MHOTOTPAHHUKOB.
2. Kakue BUIbI CHMMETpHUI B MPOCTPAHCTBE BBl 3HACTE?

Ilpakmuueckoe 3anamue 59-60
IHpu3zma

TeopeTnyeckasi 4acTb

85: I'eomerpus 10-11 xiace [TekcT]: yueOHHK 17151 00IIIC00pa30BaTEIBHBIX
yupexaenuii / [Tox pen. A.B. Iloropemnosa. — M.: Ilpocsemenue, 2018

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO
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Ha 3ansatum paccmarpuBatorcs NeNe 7, 9-16, 23: I'eomerpust 10-11 xmacc
[Texkct]: yueOHMK nansi oOuieoOpazoBatenbHbiXx yupexaenuit / Ilog pen. A.B.
[oropenosa. — M.: Ilpocemienue, 2018

Bonpockl kK NIpaKTHYECKOMY 3aHATHIO
1. laiite onpeneneHue Npu3Msl.
2. Kakue BubI Ipu3M BbI 3HaeTeE?
3. [lepeunciure 3MeMEHTHI, U3 KOTOPBIX COCTOUT IPHU3Ma.

Ilpakmuueckoe 3anamue 61
IHapajneaenunen

TeopeTnueckast yacTb

85: TI'eometpust 10-11 kmacc [Tekct]: y4ueOHUK s 001eoOpa3oBaTEIbHBIX
yupexaenuii / [lox pen. A.B. [Toropenosa. — M.: [Ipocsemenune, 2018

3a11aH1/m K IPAKTUYE€CKOMY 3aHATHIO

Ha 3ansarum paccmarpuBarorcs NeNe 26-29, 32: I'eomerpust 10-11 kmace
[Tekct]: yueOHHMK st oOrieoOpazoBaTenbHbIX yupexaenuit / Ilog pen. A.B.
IToropenosa. — M.: [Ipocsernienue, 2018

Bonpochl kK NpakTHYeCKOMY 3aHATHIO
1. Jaiite onpeaeneHne napauiesienume/a.
2. HazoBuTe OCHOBHBIE CBOMCTBA MapaUIeeuIe/a.
Ilpakmuueckoe 3anamue 62-63
IMupamuga

TeopeTnueckasi 4acTb

85: I'eomerpus 10-11 wimacc [Tekcr]: y4eOHUK i 0OIIE0Opa30BATEIBHBIX
yapexnaenuii / Ilox pen. A.B. IToropenosa. — M.: [Ipocsemenne, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarotcss NeNe 35-39, 41, 43, 45, 48-50, 56-61:
I'eomerpust 10-11 xmacc [Tekct]: yueOHuk s 001mIE00pa30BaTETHHBIX
yupexxaenuii / Ilon pen. A.B. Iloropenosa. — M.: [Ipocsemenune, 2018

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO
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1. TaiiTe onpeneneHre nupamMubl.
2. Kakas nupamua Ha3bIBa€TCsl yCEUEHHOM?
3. HazoBuTe OCHOBHBIE 3JIEMEHTHI MUPAMHUIBI.

Ilpakmuueckoe 3anamue 64-65
Huausap
Teopernueckast 4acTb

86: T'eomerpus 10-11 kmacc [Tekct]: ydueOHHMK JuIs 0OIEOOpa30BATEIbHBIX
yupexaenuit / [log pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

3a)1aH1/m K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anmarum paccmarpuBarorcs NeNe 1,3,5,6,7: I'eomerpuss 10-11 kiacc
[Texct]: yueOHHMK njsi oOrieoOpazoBarenbHbIX yupexaenuit / Ilog pen. A.B.
[oropenosa. — M.: Ilpocgernienue, 2018

Bonpochl k NpakTHYECKOMY 3aHSITHIO
1. Chopmynupyiite onpeneneHne HUINHAPA.
2. Yto HazbIBaeTcs 0Opasyromiei nuiuHapa?

Ilpakmuueckoe 3anamue 66-67
Konyc

TeopeTnueckasi 4acThb

86: TI'eomerpus 10-11 xmacc [Tekcr]: ydeOHMK Ui 00IIE0Opa3OBaTEIBLHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcst NeNe 9, 11-15, 21, 23, 27: I'eomerpus 10-11
kiacc [Teker]: yueOHUK a1 001eoopaszoBaTenbHbIX yupexkaenuit / [lox pen. A.B.
[Toropenosa. — M.: IlpocBemienne, 2018

Bonpochl kK NPAKTHYECKOMY 3aHITHIO
1. Chopmynupyiite onpeneneHrne KoHyca.
2. B uém oTnmume KoHyca OT yceu€HHOTO KOHYca.
3. [laiiTe monsTHE 00pa3yroIIeH KOHYyCA.

Ilpakmuueckoe 3anamue 68-69
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Hlap

Teopernueckast yacTb

86: T'eomerpus 10-11 kmacc [Tekct]: ydeOHHMK JuIs 0OIIEOOpa3OBATEIbHBIX
yupexaenuil / [log pen. A.B. Iloropenosa. — M.: [Ipocseuienue, 2018

33[[3HI/IH K MIPAKTHYE€CKOMY 3aHATHIO

Ha 3ansitun paccmarpuBarotcst NeNe 29, 31, 32, 36, 37, 43, 52: 'eomerpus
10-11 xmacc [Tekct]: yueOHMK 17151 00111€00pa3zoBaTenbHbIX yupexaenui / [lox pen.
A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

Bonpockl kK IpaKTHYECKOMY 3aHATHIO
1. Kakoe Teno BpallieHus: Ha3bIBAE€TCs MIapOM?
2. laiite nousatue chepsl.

Ilpakmuueckoe 3anamue 70
O0Bém napasiesnenumnena

TeopeTnueckasi 4acTb

87: Teomerpus 10-11 kmacc [Tekct]: yueOHHK st 0OIICOOpa30BATEIBHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3agaHus K NPAKTHYECKOMY 3aHATHIO

Ha 3amstun paccmarpuBarorcs NeNe 1-6, 11-13: I'eomerpust 10-11 xmace
[Tekct]: yueOHHMK mst oOrieoOpa3oBaTenbHBIX yupexkaenuit / Ilog pen. A.B.
[Toropenosa. — M.: IlpocBernienne, 2018

Bonpocsl K NIpaKTHYECKOMY 3aHATHIO
1. NaiiTe onpeneneHne AUaroHaiy napajuiesienune/a.
2. 3anummrte GopmMyITy I HaXOXKAeHUsT 00bEMa mapaiesenuneaa.

Ilpakmuueckoe 3anamue 71
O0béM npu3mMbl

TeopeaneCKaﬂ 4acCTb

87: Teomerpus 10-11 kmacc [Tekct]: ydeOHHMK Ui 0OIICOOpa30BATEILHBIX
yupexaenuii / [log pen. A.B. Tloropenosa. — M.: [Ipocsemenue, 2018
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansatumn paccmarpuBarorcs NeNe 19, 21, 22, 27-30: T'eomerpus 10-11
kiacce [Teker]: yueOHMK i1 001eo0pazoBarenbHbIX yupexaenui / [lox pea. A.B.
[Toropenosa. — M.: [Ipocsernienue, 2018

Bonpochl kK IPAKTHYECKOMY 3aHITHIO
1. 3anumure hopmyny I HAXOXKIEHUS MOJHON MOBEPXHOCTH MPU3MBI.
2. 3anumurte (Gopmyily IS HaXOXKJIEHUA 00bEMa NPSIMON, HAKIOHHOM
IPU3MBL.

Ilpakmuueckoe 3anamue (2
O0BéM nupaMuabI

TeopeTnueckasi 4acThb

87: Teomerpus 10-11 kmacc [Tekct]: yueOHHMK JuIs 0OIEO0Opa30BATEILHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHus K NPAKTUYECKOMY 3aHSTHIO

Ha 3ansarum paccmarpuBarorcs NeNe 33-37, 46: I'eomerpus 10-11 xmacc
[Tekct]: yueOHHMK nmsi oOrieoOpa3oBaTenbHbIX yupexaenuit / Ilog pen. A.B.
IToropenosa. — M.: [Ipocserienue, 2018

Bonpocsl kK NIpaKTHYECKOMY 3aHATHIO
1. 3anumuTe GopMyIy I HAXOXKICHUS THPAMHUIBIL.
2. JlatiTe ompeenieHue TETpadipa.

Ilpakmuueckoe 3anamue 73
O0béM nuanHApa

TeopeTnyeckasi 4acTb

88: Teomerpus 10-11 kmacc [Tekct]: ydeOHHMK Ui 0OIICOOpa30BATEILHBIX
yupexaenuii / [Tox pen. A.B. Iloropemnosa. — M.: Ilpocsemenue, 2018

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO
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Ha 3ansatun paccmatpuBatorcss NeNe 1-3: I'eomerpust 10-11 xmacce [Teker]:
yueOHHUK 1 00111e00pa3zoBaTenbHbIX yupexaenuii / [lon pen. A.B. Tloropenosa. —
M.: Ilpocsemienue, 2018

Bonpockl kK NIpaKTHYECKOMY 3aHATHIO
1. 3anumure hopmyny as HaXOXKAECHUS 00bEMA HUITUHAPA.

Ilpakmuueckoe 3anamue 14
O0béMm KoHyCa
TeopeTnueckast yacTb

88: Teomerpus 10-11 kmacc [Tekct]: ydueOHHMK JuIs 0OIEOOpa30BATEILHBIX
yupexaenuit / Ilog pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

3a11aH1/m K IPAKTHUY€CKOMY 3aHATHIO

Ha 3anatun paccmarpuBatorcst NeNe 7-11, 15-18: I'eomerpust 10-11 kiacc
[Texct]: yueOHMK nmjisi oOrieoOpazoBatenbHbIX yupexaenuit / Ilog pen. A.B.
IToropenosa. — M.: [Ipocsernienue, 2018

Bonpochl K IpaKTHYECKOMY 3aHATHIO

1. o kako# ¢popmyse BeUuCIseTCs 00bEM KOHYca?

2. JlaiiTe TIOHATHE YCEUYEHHOTO KOHYCA.

Ilpaxkmuueckoe 3anamue 15
O0bém mapa

TeopeTnueckasi 4acTb

88: T'eomerpust 10-11 kmacc [Tekct]: ydeOHMK Ui 00IIE0Opa30BaTEIBHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatun paccmarpuBatotrcs NeNe 21-24,27-30: T'eomerpus 10-11 xmacc
[Tekct]: yueOHHMK msi oOmieoOpa3oBaTenbHBIX yupexkaenuit / Ilog pen. A.B.
[Toropenosa. — M.: IlpocBemienne, 2018

Bonpochl kK NPAaKTHYECKOMY 3aHITHIO
1. aiiTe noHsATHE paauyca mapa.
2. 3anummte HopmyITy I HaXOKAeHUsT 00bEMa 1mapa.

Ilpakmuueckoe 3anamue 76-77
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ILinomaas 00KOBOM MOBEPXHOCTH TeJI BPALlCHHU S

Teopernueckast yacTb

88: T'eomerpus 10-11 kmacc [Tekct]: ydeOHHMK JuIs 0OIICOOpa3OBATEIBLHBIX
yupexaenuil / [log pen. A.B. Iloropenosa. — M.: [Ipocseuienue, 2018

33[[3HI/IH K MIPAKTUY€CKOMY 3aHATHIO

Ha 3ansatun paccmarpuBarorcs NeNe 36, 38, 39, 42-44: T'eomerpus 10-11
kiacc [Teker]: yueOHMK /i1 001eo0pazoBarenbHbIX yupexxaenuit / [lox pea. A.B.
[Toropenosa. — M.: [Ipocsernienue, 2018

Bonpochl kK NpakTHYECKOMY 3aHATHIO
1. JlaliTe moHsATHE TEJ BPAIICHUS.
2. 3anumure GOpMyJIbl sl BBIYUCICHUS OOKOBOM MOBEPXHOCTH IUIUHIPA
Y KOHYCA.

CnucoK peKoOMeH/yeMOi JIUTepaTypbl
Cnucoxk 0CHOBHOM JIUTEPATYPbI
1. Anrebpa u Havanma matemarudeckoro aHayimza. 10-11 wmaccewr [Tekcr]:
yueOHMK 17151 001ieo0pa3oBarenbHbIX yapekaenuit / Ilox pen. A. H. Konmvoropoga.
— M.: Tlpoceemenue, 2020.
2. T'eometpus 10-11 xmacc [Tekcr]: yueOHuMK misi oOmieoOpa3oBaTeIbHBIX

yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemienue, 2018.

Cnucok 10n0JHUTEIbHOM JINTEPATYPHI

1. Teopus BeposiTHOCTEH M MaTeMaThueckas crathctuka: YueOnuk / E.C.
Kouetkos, C.O. Cmepunnckas, B.B. Cokonos. - M.: ®opym: HUL[ UHOPA-M,
2017. Pexxum moctyma: http://znanium.com/catalog/product/760157
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