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MeTtoaudeckue yKka3aHusi COCTABIICHBI B COOTBETCTBUU ¢ DenepanbHbIM roCYAapCTBEHHBIM
00pa30BaTeNIbHBIM CTAaHJAPTOM CPEIHETO 00IIero oopa3oBaHus M MPOTrPAMMON AUCIIUILITUHBI
«MaTtemMaTHKa» Ha OCHOBE MIPUMEPHOU MPOrpaMMbI 00IIe00pa30BaTEIbHON YaeOHOM
TUCIHUIUTMHBI «MaTteMaTuka» st Ipo(ecCHOHABHBIX 00Pa30BaTeIbHBIX OPraHU3aINT,
onoOpenHoii Hayano-meronudeckum coBetoM LieHTpa mpodeccnonanbHOro 00pa3oBaHus
OI'AY «DUPO» n pekoMEHIOBAaHHOM ISl peaTn3alii OCHOBHOM PO ecCnOHATBHON
obpaszoBatenbHOM mporpammbel CITO Ha 6a3e 0CHOBHOTO 00IIeTr0 00pa30BaHus C MOJTYICHUEM
CpeaHero oOIIero Mmpy MOAroTOBKE KBATU(UIIMPOBAHHBIX pa00UYUX, CITY)KAIIUX U CHCIIHATNCTOB
CPEHETO 3BEHA.

B MeTonueckux yKkazaHUSX MPECTABIICH MaTepral IS TIPOBEACHUS MTPAKTUICCKIX
3aHATUHN TIO0 TUCHUIUTMHE ¢ oOydaromuMucs no cnenuanbHoctu 43.02.12 Texnonorus
ACTETUYECKUX YCIIYT.

AKTYyaJbHOCTh M3YYCHUS JaHHOUN Y4eOHOU MTUCIUTIIIMHBI 00ycIoBIeHa (OPMHUPOBAHUEM
COBOKYITHOCTH 3HAHHI, yMEHUH U HABBIKOB Pa0OTHI C MATEMATHYECKUMHU HHCTpyMEHTaMu. B
X0JIe U3y4eHHs Kypca «MaremaTHKa» CUCTEMaTH4YECKH U MOCIIEI0BATENbHO (DOPMUPYIOTCS
HAaBBIKA YMCTBEHHOTO TPY/Ia: TUTAHUPOBAHUE CBOEH PabOTHI, IOUCK PAIIMOHAIBHBIX TTyTEH ee
BBITIOJTHEHU S, KPUTHYECKAs OIIEHKA PE3y/IbTaTOB.

I{enb 0CcBOCHUS TUCIUTUTHHBI OPHEHTUPOBAHA Ha JIOCTIDKEHUE CIICTYIONTUX [EIICH:

¢ hopMHpOBaHUE MPEACTABIICHUI 0 MAaTEMAaTHKE KaK YHUBEPCATHLHOM S3bIKE HAYKH,
CPEJICTBE MOJICITMPOBAHMS SBICHUH U TIPOIIECCOB, 00 MIESIX M METOaX MAaTeMAaTHKH,

® pPa3BHUTHE JIOTHYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHUS,
QITOPUTMUYICCKON KYJIBTYPbI, KPHTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXO0IUMOM TS Oy Tymieit
npohecCHOHANTBHON EATETBLHOCTH, JIUIS IPOJIOJDKEHUsST 00pa30BaHus U caMOOOpa30BaHNS;

® OBJIa/ICHUE MAaTEeMATUYECKUMU 3HAHUSIMU U YMEHHUSIMHU, HEOOXOIMMBIMH B IOBCEHEBHON
KU3HHU, Il U3yYCHUS] CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH HAa 6a30BOM YpOBHE U
JTUCITUTIIINH TIPO(EeCCHOHATBHOTO IIUKIIA, AJIs MOTy4YeHUs: 00pa3oBaHus B 00JIaCTAX, HE
TpeOYIOMUX yriyOIeHHON MaTEMAaTHIECKOM TIOITOTOBKH;

® BOCITUTaHHE CPEACTBAMU MAaTEMATUKH KYJIbTYPbl JUYHOCTH, MOHUMAHUS 3HAUUMOCTH
MaTeMaTHKH JJI1 HAyYHO-TEXHUYECKOTO MpOTpecca, OTHOIICHUS K MaTeMaTUKe KaK K 4acTH
o011e4eNoBeuecKoi KyabTyphl Yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS MaTEMAaTUKU,
SBOJIIOIMEN MaTeEMaTHUYECKUX UIEN.

OcHoBHBIE 337Ja4l OCBOCHUS JUCIUILTUHBL: TOMOYb 00YYaIOIIUMCS OCO3HATh LIEJIOCTHYIO
KapTUHY U3Y4aeMOro MaTepuaia; 00JerynTh yCBOCHHE MaTepualia, MHAWBUyaIu3upOBaTh
oOyueHue, COBEpIICHCTBOBATh KOHTPOJIb U CAMOKOHTPOJIb, TOBBICUTH PE3YIbTATUBHOCTD
y4eOHOTro Ipoliecca.

Lenbro MeTouueckoro nocodus sipisiercs odbecnedenre 3pGHeKTUBHOCTH
CaMOCTOSITENILHOM paboThl 00YUYaIOLIUXCS, OMPEICNIEHNE €€ COACPKAHMS, YCTAHOBJICHHE
TpeOoBaHUM K 0POPMIICHUIO U PE3YNIbTaTaM CaMOCTOSATEIbHON pabOTHI.

3amauaMy METOIMYECKUX PEKOMEH AU 10 CAaMOCTOSITENILHOM paboTe SIBISIFOTCS:

- pa3BUTHE KOMIUIEKCHOTO MOAX0/1a K U3YYEHUIO JUCIMILTUHBI HA OCHOBE OCBOCHUS €€
METO/I0JIOTMYECKUX OCHOB MPUMEHEHHs paHee MOJyYeHHBIX 3HAHUN U YMEHHH C
WCIIOJIb30BAHUEM MEXKIUCITUTIIMHAPHBIX CBS3EH;

- aKTHUBH3AIM CAMOCTOSATEIHHON pabOThI 00YJAIOIINXCS;

- COJICHCTBHE Pa3BUTHUIO TBOPUECKOTO OTHOIICHHUS K TAaHHOW JUCIHUILIHHE;

- BbIpabOTKAa YMEHUI U HABBIKOB PAllMOHATLHOUN PabOTHI C IUTEPATypOil U
HOPMAaTHUBHBIMU JIOKYMEHTaAMU;

- yIpaBJICHHE MO3HABATEIBHON JAEATEeIHLHOCTHIO 00YJaIOIUXCSl.

OYHKINUAMHA METOIUYECKUX PEKOMEHIAIINI TI0 CAMOCTOSTENLHOM paboTe SBISIOTCS:

- OompeJeNeHue CoaepKaHus padoThl 00YJAIOIIUXCS TI0 OBJIAJICHHIO TPOTPAMMHBIM
MaTepHuaoM;

- ycTaHOBJIEHHE TPeOOBaHUH K pe3ylbTaTaM U3ydeHUs JUCIHUILTAHBL

CpoKu BBITIOTHEHUS U BUBI OTYETHOCTH CAMOCTOATEIBHOM PabOThl OMPEACTISIOTCS



MIPETo/1aBaTeNIeM U JJOBOJASATCS JI0 CBEACHUS 00yJarOIIUXCS.

HuctummmHa «MareMaTrukay OTHOCUTCS K TPOQMIBHBIM TUCIUTUTHHAM U UMEET
MEXIUCIUTLTUHAPHBIC CBSI3U ¢ Apyrumu qucrurmmmHamu OTTOIL.

[TnanupyeMbie JUYHOCTHBIE PE3yJIbTAThI B X0OJI€
peanu3aru 00pa30BaTENbHON IPOTPAMMBI:

JIP 3. Cobmronaromuii HOpMbI PABOIOPSIAKA, CICIYIONIUN UaeaaM Ipak IaHCKOTO
obmiecTBa, obecredeHusi 0€30aCHOCTH, MPaB U cBOOO I rpaxaan Poccun. JIospHBIN K
YCTaHOBKAM H IIPOSIBIICHUSIM TIPEICTABUTEINICH CYOKYIbTYp, OTIUYAIOIINNA UX OT TPYIII C
JNECTPYKTUBHBIM U JICBUAHTHBIM TIOBEJICHUEM. J[eMOHCTPUPYIOIIHIA HETTPUATHE U
MPEIyIpeRIAIONINA COIMATBHO ONIACHOE MOBEJICHHE OKPYKAIOIIHX.

JIP 4. TIposBisirOIIMi ¥ IEMOHCTPUPYIOUIUN YBaXKCHHUE K JTIOISM TPY/a, OCO3HAIOIINI
LIEHHOCTh cOOCTBEHHOTrO Tpyaa. CTpeMsuuiics K GOpMHUPOBAHUIO B CETEBOM Cpe/ie TUYHOCTHO U
po(hecCHOHATFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIIEIay.

PaccmoTrpeno Ha 3aceaHMM METOIUYECKOTO OOBEIMHEHHS 00I111e00pa30BaTEIbHOTO IIHKIIA,
npoTokoa NeS ot «25» mas 2022 r.
PekoMeH0BaHO K HCMONB30BaHHIO B yueOHOM mpouecce Mertoauueckum coBetoM CMK,
npoTokoa Ne5 ot «26 » mas 2022 1.

Cocrasurtens: JIutoBuenko C.A.



BBenenue

B Meronnyeckux yka3zaHUSX MPEACTaBICH Marephall i TMPOBEACHHUS MPAKTHYCCKUX
3aHATHH [0 TUCIMIUIMHE ¢ oOyuarommmucs 1o cnenuanbaoctu 34.02.01 CectpuHckoe aeno.
AKTYyaJgbHOCTh M3YYCHUS JAHHOW YUEOHOW MUCHHUILIMHBI 00ycioBlIeHa (OPMUPOBAHHEM
COBOKYITHOCTH 3HAHH, YMEHUW W HABBIKOB Pa0OThI ¢ MaTeMaTUYCCKHMH HHCTpyMEHTamu. B
Xo4e M3ydeHHs Kypca «MaremaThka» CHUCTEeMaTHYeCKH M TOCIENOBATENBHO (HOPMUPYIOTCS
HaBBIKM YMCTBCHHOTO TPY/a: IUIAHUPOBAHHE CBOCH pPabOTHI, TIOMCK pAIlMOHATIBHBIX ITYTCH ee
BBITIOJTHEHUS, KPUTHYECKAs OIIEHKA PE3yIbTaTOB.

Lenb ocBOEHMSI TUCIMIUTMHBI OPUEHTHPOBAHA Ha JIOCTHIKCHUE CIIEAYIOIINX IeNeH:

e hopMHpOBaHUE TMPEJICTABICHUH O MaTeMaTHKEe KaK YHHBEPCAJIHLHOM S3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUIA U MPOIIECCOB, 00 UIESIX M METOJaX MaTeMaTHKH;

® pa3BHUTHE JIOTUYIECKOTO MBIIILICHUS, IPOCTPAHCTBEHHOTO BOOOpaKeHNUH,
QITOPUTMUYICCKON KYJIBTYPbI, KPHTHYHOCTH MBINUICHHUS HA YPOBHE, HEOOXOIUMOM IS OYIyIIeH
poheCcCHOHANTBHON IeATETLHOCTH, JIJISl TTPOJIOJDKEHUS 00pa30BaHus U caMOOOpa30BaHMS;

® OBJIQJICHE MAaTEMaTHYCCKUMH 3HAHUSMHU U YMEHHUSIMH, HCOOXOIMMBIMH B ITOBCETHEBHOMN
KU3HH, JUIS W3YYCHHS] CMEXHBIX €CTECTBEHHOHAYYHBIX JMCIUILIMH Ha 0a30BOM YPOBHE W
TMCIUIUIAH TPO(QECCHOHANTBHOTO [HWKJIA, IS TOJNy4eHUs: oOpa3oBaHHs B oO0macTsaX, He
TpeOyIOMUX yriIyOIeHHON MaTeMaTHIECKOM MOITOTOBKH;

® BOCITUTaHHUE CPEACTBAMU MAaTEMATUKH KYJIbTYPbl JUYHOCTH, MOHUMAHUS 3HAUUMOCTH
MaTeMaTHKU JJI HAyYHO-TEXHUYECKOTO MpOoTpecca, OTHOIICHUS K MaTeMaTHKe KaK K 4acTH
o011edenoBeuecKoi KyabTyphl yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS MaTEeMaTHUKH,
SBOJIIOIMEN MaTeEMAaTHYECKUX UIEN.

OcHOBHBIE 33J]a4l OCBOCHHUS JUCIMIUIMHBL: TIOMOYb 00YYalOIIMMCSl OCO3HATh LEIOCTHYIO
KapTUHY H3y4aeMmMoro marepuana; oOJIerduTh YCBOEHHE MaTepuania, HWHIUBUIYaIn3HUpOBaTh
oOyueHue, COBEpIUICHCTBOBATh KOHTPOJIb U CAMOKOHTPOJIb, TOBBICHUTH PE3yJbTaTUBHOCTD
y4eOHOro Ipolecca.

OcBoenue cojiep>kanusl yueOHOM AUCHHUIIIMHBI 00eCTieYrBaeT Ha KaXIOM MPaKTUYECKOM
3aHSTUU JOCTHKEHHE 00YJaroIUMHUCA CIEAYIOIINX Pe3yIbTaToOB:

JIUYHOCIHDBIX:

— c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBLHOM S3BbIKE HAYKH,
CPEICTBE MOJICTTUPOBAHHUS SIBJICHUN U MPOIIECCOB, HIEAX U METO/aX MAaTEMAaTUKH;

— TOHMMaHHME 3HAYMMOCTHM MAaTeMaTUKH Uil HayYHO-TEXHMUYECKOTO Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K YacTh OOIIEYeNIOBEYECKON KYIbTYpPbI
yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTeMaTHUECKUX HUJICH;

—pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS, POCTPAHCTBEHHOTO BOOOpaKeHUs,
QITOPUTMUYECKON KYIbTYpPbI, KPHTUYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOAUMOM ISl OyayIIei
npodecCHoHABHOM IeATENbHOCTH, [Tl IPOIOJKEHHS 00pa30BaHUs U CaMO0Opa30BaHUs;

—OBNIAJICHHE MaTeMAaTUYECKUMHU 3HAHUSMU M  YMEHUAMH, HEOOXOJUMBIMU B
MOBCETHEBHOW JKM3HU, JJs OCBOEHUSI CMEXKHBIX €CTECTBEHHO-HAYUHBIX JUCLHUIUIMH U
JTUCHUIUIMH TPO(ECCHOHATBHOTO 1HMKIA, s TONydeHHs oO0pa3oBaHHMs B O0O0NacTsAX, He
TpeOyIOMHMX yriyOJIeHHON MaTeMaTH4ecKon MOITOTOBKY;

—TOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHHWIO, B TOM YHCIE caMO000pa3oBaHHIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMpPEephIBHOMY O0Opa30BaHUIO Kak
YCIIOBHIO YCIIEUTHOM MpodeccHoHaNbHOM 1 00IIIECTBEHHOM NesITeNbHOCTH;

— TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSITENILHOM TBOPYECKOH M OTBETCTBEHHOU
JEeSATENbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMHU B



o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIeN0BATENbCKON, IPOSKTHON U APYTruX
BUJIAX JIEATEIHLHOCTH;

— OTHOIIEHHE K NPO(PEecCHOHATBHON NEATETbHOCTH KaK BO3MOXXHOCTH YYacTHS B
pelIeHNH JTMYHBIX, O0IIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIEHAITMOHAIBHBIX POOIIEM;

MemanpeomemHuix:

— YMEHHE CaMOCTOSTEIHHO ONPEACISATh ILETH JEATEIbHOCTH W COCTaBJIATH ILJIAHBI
NEATENbHOCTH,; CaMOCTOSITENIbHO  OCYIIECTBIIATH, KOHTPOJUPOBAaTh M KOPPEKTHPOBATH
JeATeIbHOCTD; UCTIOJIh30BATh BCE BO3MOXHBIE PECYPCHI ISl TOCTHIKEHUS TOCTABICHHBIX IeJIeiH
Y pean3aliy IIAHOB ACATEIbHOCTH; BBIOMPATh YCIICITHBIE CTPATEIUU B PA3IMUHBIX CUTYAIIHSX;

— YMEHME IMPOJYKTUBHO OOIIAThCS W B3aUMOJEWCTBOBATH B IPOLIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBATh TIO3WLUU JPYIHX YYaCTHUKOB JAEATENBHOCTH, APPEKTHBHO
paspeniaTh KOH(IUKTHI;

— BIIQJICHUE HAaBBIKAMHU TI03HABATEIHHOM, y4eOHO-MCCIEAOBATEIILCKOM W TMPOEKTHOM
NeATebHOCTH, HAaBBIKAMH  paspemieHuss MpoliieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIILHOMY MTOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a1a4, MPUMEHEHUIO Pa3TUIHbIX
METOJIOB MTO3HAHUS;

—TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTENBHOW WH(MOPMAIIMOHHO-TI03HABATEIIEHON
NEeITeTbHOCTH, BKJIIOYAs YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH(OPMAIIHIH,
KPUTHYECKH OIICHWBATh W WHTEPIPETUPOBATh HH(POPMAIUIO, TMOIYyYaeMyH W3 Pa3IHIHBIX
HCTOYHUKOB;

—BIIaJICHUE SI3BIKOBBIMH CPEJCTBAMHU: YMEHHE SICHO, JIOTHYHO W TOYHO H3JIaraTth CBOIO
TOYKY 3pEHHSI, UCTIOJIh30BATh aJIEKBATHBIE SI3BIKOBBIC CPEIICTBA;

— BIIQJICHUE HAaBBIKAMH I103HABATEJIbHONW pPEe(IEKCHMM KaK OCO3HAHMs COBEPIIAEMBIX
JEWCTBUI U MBICIIUTEIIBHBIX IPOLIECCOB, UX PE3Y/IbTATOB M OCHOBAHUM, IPAaHUI] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX II03HABATENIBHBIX 3a/1a4 U CPEACTB JJIs UX TOCTUKECHHUS;

—LIEJIEYCTPEMJIEHHOCTh B IOMCKAaX W MPHUHATUU pEIIEHUH, COOOpa3sUTENbHOCTh H
UHTYMLHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJCTABICHUH; CHOCOOHOCTh BOCHPHUHMMATh
KpacoTy ¥ TapMOHMIO MUDA;

NnpeoMemHublX.

—c(hOPMUPOBAHHOCTb IPEJCTABICHUH O MaTeMaTUKe KaK 4acTH MHPOBOW KyJIbTYPHI U
MeCT€ MaTeMaTHUKUd B COBPEMEHHON LMBMIIM3ALUMH, CIOCO0aX ONUCAHMs SIBJICHUN peaJbHOro
MHUpPa Ha MaTEMaTUYECKOM SI3BIKE;

—C(OPMUPOBAHHOCTh MPEACTaBICHUN O MaTEeMAaTUYECKUX IMOHATHIX KaK Ba)KHEHIIMX
MaTeMAaTUYECKUX MOJEIAX, T03BOJIAIONIUMX ONUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHl U SBICHUS;
[IOHMMaHHUE BO3MOKHOCTH aKCHOMATHYECKOTO IMOCTPOEHUSI MaTEMaTHYECKUX TEOPHil;

—BJIaJICHUE METOJaMU J0Ka3aTeIbCTB M QJITOPUTMOB PELICHUS, YMEHUE UX MPUMEHSTb,
IIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHUS B XO/€ PELICHUs 3a/ay;

—BJIaJICHUE CTAaHAAPTHBIMHM NPUEMAMU PELICHHUs PalMOHAIBHBIX M HMPPALUOHAIbHBIX,
[IOKa3aTeNbHbIX, CTENEHHBIX, TPUIOHOMETPUYECKMX YPABHEHUH M HEPABEHCTB, MX CHCTEM;
HCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM, B TOM YHUCIIE JUIs MOMCKA MYTH PELICHUs U
WUTIOCTPAIMK pellieHHs ypaBHEHUH U HEPABEHCTB;

— c(pOpMHPOBAHHOCTh MPEJICTABICHUA 00 OCHOBHBIX TMOHATHSIX MaTEeMaTHYECKOTO
aHamM3a M MX CBOWCTBAaX, BJIAJEHME YMEHHEM XapaKTepu30oBaTh IMOBeACHUE (QYHKIUI,
HCIOJIb30BAHUE MOJYYSHHBIX 3HAHUH JUI ONMCAHMS U aHAJIM3a pealiIbHbIX 3aBUCHMOCTEH;

—BJIa/ICHUE€ OCHOBHBIMHU MOHATUSMHU O IUIOCKMX U NMPOCTPAHCTBEHHBIX M€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMUPOBAHHOCTb YMEHUS PACIO3HABATh F€OMETPUUECKUE
¢burypel Ha uepTexax, MOJIEISIX U B peaJbHOM MHpE; NPUMEHEHHE M3Y4YEHHBIX CBOMCTB
reomeTpuueckux ¢uryp u Qopmyn Ans pemieHHs TEOMETpUYeCKUX 3aJad W 3agad ¢
MPAKTUYECKUM COJIEPKAHHUEM;

-c(pOopMHUPOBAaHHOCTh  NPEACTABIEHUM O TpoLeccax W SBJICHUAX, HMEIOIIUX
BEPOATHOCTHBIN XapakTep, CTaTHCTUYECKHUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHpPE, OCHOBHBIX
MOHATHUAX JIEMEHTAPHON TEOPHU BEPOSTHOCTEH; YMEHUN HAXOJUTh U OILIEHWBATh BEPOSITHOCTU



HACTYIUICHHSI COOBITUN B MPOCTEHITNX MPAKTUYECKUX CHUTYallMSIX U OCHOBHBIE XapaKTEPUCTHUKU
CIy4alHbIX BEJIMYHH;

-BJIaJICHNE HaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPU PELICHUU
3azad.

[Inanupyemble JUYHOCTHBIE Pe3yJbTATBI B XOJ€ pealu3anuu 00pa30BaTEIbHON
MIPOrpaMMBI:

JIP 3. CoOmronaromuii HOPMBI MPABOTMOPSIKA, CICAYIONIMI HeanaM TIpakJaaHCKOTO
obmiecTBa, oOecriedeHusl O€30MacHOCTH, MpaB W cBoboa rTpaxkngaH Poccuu. JlosutbHBIN K
YCTAaHOBKaM M TPOSBICHHUSM TMPEICTABUTENCH CYOKYIbTYp, OTIMYAIOUIMA HMX OT TPYII C
JIECTPYKTUBHBIM M JCBHAHTHBIM  TIOBEJCHHWEM. JIEMOHCTPHPYIOUIMA  HENpUSTHE U
MpenyNpeXa0NNN COIIMATIBLHO OTIAaCHOE TIOBEJIEHUE OKPYKAIOLIUX.

JIP 4. TlposBnsooumuil U IEMOHCTPUPYIOLIUN YBa)XKEHHUE K JIIOJSAM TpyJa, OCO3HAIOUIMMA
LIEHHOCTh COOCTBEHHOTO Tpyaa. CTtpemsiuiics K GOPMUPOBAHUIO B CETEBOM CpeJie JIMYHOCTHO U
po(hecCHOHATFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIEay.
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Ilpakxmuueckoe 3anamue 1

ApupmeTnueckue 1eiCTBUS HAJ YMCJIAMHU, HAXO0KIEHHE MPUOINKEeHHBIX
3HAYECHMU BEJIMYUH M MOrPEIIHOCTEN BHIYMCICHUN, CPABHEHHE YUCJIOBBIX
BbIpasKeHUM

TeopeTnyeckas 4acTb

YMeHue  BBINOJNHATH  anreOpaniueckue  MpeoOpa3oBaHUsl  SIBISACTCS
BAKHEHIIMM 3JIEMEHTOM MAaTeMaTHUYE€CKOW MOATOTOBKUA. B 3K3aMeHaIMOHHBIX
3a/IaHUSIX M TeCTaxX BCerja MPUCYTCTBYIOT 3a/laud Ha YIPOIIEHHUs, TpeoOpa3oBaHus
Y BBIYUCIICHUSL.

[IpeoGpazoBanus anreOpanyecKux  BBIP@KEHHH  CTPOSTCS  HA

UCITOJIb30BaHUH (hOPMYJI COKPAILIEHHOTO YMHOKCHUS :
CyMMmbl

. (@£ b)>=a?+ 2ab +b? - xeaopam PO
CymMmbl

2. (axb)*=ad+3a%h +3ab?+ b3 - kyo PEHOH
3. a?—b?=(a—b)(a + b) - pasnocms xeadpamos;
4. a®-Db®=(a—b)(a%+ ab +b?) - pasnocms kybos;
5. a®+ b= (a+b)(a- ab +b?) - cymma xybos;
npaBua aerictBus co crenensmu (@ > 0, b > 0, X u y — delicmeumenvhvie

-

yucna):
1. a" = a*a; 5. (ab)* =a*b*;
2. Y = a¥aY; 6. (a/b)* =a*/ b*;
3. av=(a"Y=(a¥); 7. al=a;
4, a*=1/a%, 8.a°=1,

¥ CBOKCTB apudMeTHUecKux KopHeu (a > 0, b > 0, k, m, n — namypanvuuvie

yucna):.

k

1.a" =%a*; 5.44a =%a;
2. %/ab =%/a - 4b; 6.8/a" =¥a™ ;
3.(Va)" =¥a* ; 7./a? =|al;

a YVa o
4_n—: ; 8.2na2n:a.
\'b b ‘ ‘




Kpome Toro, ciaemyeT MOMHUTH O CYIIECTBOBAaHWU B MaTEMaTHKE MHOXKECTB
HaTypaJdbHBIX, IICNBIX, PAIIMOHAIBHBIX W HWPPANUOHATIBHBIX YHCEN, KOTOPHIC
00pa3yroT MHOKECTBO JICHCTBUTEIBHBIX YHCETT.

N — HarypanbHble 4HCiIa. MHOKECTBO HATYPaJbHBIX YHCEI COCTOUT U3
€IMHUITBI, POCTHIX U COCTaBHBIX umcelsl. HatypambHOe 4uciio, 0oJbliee eIUHUIIEI,
HA3BIBACTCS MPOCTHIM, €CJIM OHO HE MMEET JeIHTeNel, KpOME CIMHUIIBI U CaMOTO
ce0s. Ecin ke unciao uMeeT XOTs Obl OJMH JCIUTENb, OTIUYHBIA OT €IUHHUIBI U
camMoro ce0sl, TO OHO Ha3bIBACTCS COCTABHBIM.

HauGonemum obmum nenutenem (HOJI) HECKONBKUX HATypadbHBIX YHCEI
HA3bIBAIOT HAMOOJBINCE HATypajdbHOE YHCIIO, HAa KOTOPOE IEIUTCS KaKI0C H3
naHHbIX uucen. Jis orteickamms HOJl HECKONBKMX HATypalbHBIX —YHCEI
HEOOXOJIMMO PpA3JIOKUTh HMX Ha TPOCTBIE MHOXUTEIH, a 3aTeéM COCTaBHTH
NIPOU3BEICHHUE BCEX MPOCTHIX MHOKUTEJICH, OOITUX IS TAHHBIX YUCE.

Haumenbmum o0mumM kpatabiM (HOK) HECKONBKUX HaATypalbHBIX YHCEI
HA3bIBAIOT HAMMEHBIIICE HATypaJbHOE YHCIIO, KOTOPOE MACIIUTCS Ha KaXJa0e W3
naHHbIX yuced. Jlis oteickanus HOK  HECKOJNBKMX HATypajdbHBIX YHCEN
HEOOXOIMMO Pa3I0KHUTh MX Ha MPOCTHIC MHOXHUTEIIH, BBIMHCATh BCE MHOKUTEIH
OJIHOTO U3 YHUCEJ, IONMUCATh BCE HEAOCTAIOIINE MHOKXHUTEIIA U3 IPYTHX YHCEI U BCE
UX MIEPEMHOKHUTD.

Z — muenble uyucia. Ecim K HarypalbHbIM 4YHUCIaM J0O0aBUTh UM
IPOTUBOIOJIOKHBIE 110 3HAKY U HOJIb, TO MOJYUYUTCS MHOKECTBO LIEJTBIX YUCEIL.

Q — pamumonHanbHble uncna. Eciam K 1ensiM yuciaMm A00aBUTH APOOH, TO
MOJIYYUTCS ~ MHOXKECTBO  pAllMOHAIBHBIX  yuced. PamnuoHanpHble  YHCla
NpeCTaBUMbl B BHUJIE JpOOH, TIe P — IEI0e YHCIO, a (| — HaTypaJllbHOE YHCIIO.
PanvonanpHble YHMCIa — 3TO YHCHIA, KOTOPHIE MOXKHO TPEICTAaBUTh B BUJEC
OCCKOHEUHBIX MEPUOTUUSCKUX IPOOCH.

Ecnu nepuon HaunHaeTcst cpa3y mocie 3amsTol, To Takasi ApoOb Ha3bIBAETCS
YUCTOM mepuoandeckoi npoowto. Hampumep, 3,(06). Eciu ke nmepuo HaunHAETCS
HE cpa3y IOocCJe 3alsiaTod, TO APOOb HA3BIBACTCS CMENIAaHHOW TEPUOIUYECKOM.
Hamnpuwmep, 0,3(1).

Kaxnyro mepuoamdeckyro IpoOb  MOXKHO TPEACTaBUTH B BHIE
OOBIKHOBEHHOU NpoOu. B cimydae umcToi mepuoguveckor ApoOM K Leol 4acTu
npuOaBUTh OOBIKHOBEHHYIO JAPOOb, B YUCIUTENIC KOTOPOW 3alMMCHIBAIOT MEPUOJ, a
B 3HaMeHarele — udpy 9 cToapKo pas, CKoIbKO Iudp B mepuo/e.

6 2 2

Hampumep: 3,(06) =3+ 99 3+ 3 333
B cnyuae cmemaHHON meprOAMYECKOW APOOM MpEaBAPUTEIHHO TEPEHOCAT
3a-MATYI0 K Hayalxy IMEepUOJANYECKOM YacTH, 3aTeM OOpallarT MOJYYCHHYIO
YUCTYIO MEPUOAUYECKYIO0 ApoOh B OOBIKHOBEHHYIO U JeNAT mnociennior Ha 10k,

rae k —uwucno pa3psioB, Ha KOTOpbIE IEPEHECEHa 3amsTas BIpaso.

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



Uppanmonansuble yncia — OECKOHEYHBIE HEMEPUOJUUYECKHUE IECATUYHBIC
npo6u. Hampumep: /2,./3, 7, €, log, 2 ...

MHOXECTBO palMOHAIIBHBIX W UPPALMOHAIBHBIX YHCEJT HAa3bIBAETCS
MHO>KECTBOM JE€HMCTBUTEIBHBIX yncel R.

Uucno a Ha3bpIBaeTCs MPUOMKEHHBIM 3HAUYEHUEM Yuciia X, BBIYUCIEHHBIM
¢ TouHOCTBIO 10 h>0, ecnu BeIMONHAETCSA HEPABEHCTBO X —a| <h.

PasHOCTB |x—a| Ha3BIBAIOT nozpewtnocmoio (abconromuoii), a h — onenkoi

IMOrpC€IIHOCTH HpI/I6J'II/I)KeHHOI‘O BBIYHCIJICHU .

OmuocumenvHas nocpeutnocms — 35TO OTHOHICHUC IIOTPCIMHOCTH K

h |X—-a .

HpI/I6JII/I)K€HHOMy 3HAYCHHIO, T.C. YHCIIO I =—=| | Ha3bIBAIOT OTHOCHUTCIBHOU
a a

NOTPEIHOCTHIO BBIYUCIEHUS. YaCTO OTHOCHUTENIBHYIO NOTPEIIHOCTh YKa3bIBAalOT B
IPOLICHTAaX.

Hanpumep: «Temneparypa paBHa 16 mwmoc-munyc 1 rpamyc», T.e. t=(16+1FC.
DTO 03HAYaeT, YTO MCTHHHOE 3HAYCHHME TeMIepaTyphbl oTiamuaercs ot 16°C  He
Oonee yem Ha 1% D1y wuHQOpManMIO MOXKHO  3amMCaTh  TakK:
16-1<t<16+1 wm [t—16 <1. 3xech 16 — npuOMIHKEHHOE 3HAYECHUE TEMIIEPATYPHI,

1
1 — ouenka norpemHocTd. OTHOCUTENIbHASA TOTPEIIHOCTh PaBHA 6 0,0625 wummn

6,25%.
Hanpuwmep: [Tpubnmxenus uncia

a) x ~3 Takoe MpuOJIKEeHne yroMuHaercs B bubmnmu;

0) 7~ 3+izo =312 - 31O NpubIMKEHUE IpeBHETr0 BaBuioHa;

1 2
B) 7~ (gj ~ 316 - 3TO MPUOIMKEHUE APEBHUX CTHUIITSH;

T) T~ % =314... - 3TO NMpUOIMKEHNEe ApXUMea.

1) BblYUCINM OTHOCHTENBbHYIO TMOTPENIHOCTh MPHUOIMIKEHUS ETUMNTSIH, MPUHSB

npuOIMKEHUE Apxumena 3a Hambomee TOYHOE. Torna:
a~316; h=[314-316/=0,02; r= h_ % ~0,0063=0,63%. T.e. MOrpemIHOCTH B
a 3

BBIYMCJICHUH €TUIITSH MeHbme 1%!

Cmanoapmmuasa 3anuce yuciaa. OTO TPEACTaBICHUE YHCEI B BUJE:
x=a-10"; 1<a<10. Ynciio a Ha3bIBAIOT MAHTHCCOM YMCIIa X, a IMokasarensb K — ero
MOPSIKOM.
Hampumep: 3672500 = 3,672500-10° ~ 3,67-10° ¢ TOYHOCTBIO IO COTHIX;
Macca Conana: M ~1,9891-10% kr;
Macca aTroma Bojiopoaa: m=~ 1,674-10 %" kr



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

3amaua 1. Ykaszatb Bce HOMCPA OCJIbIX YUCCJI JaHHOT'O MHOXKCCTBA!

1) J8-2415 - (V5 ++3} 2) (V7)™ " 3 \/;i://_z;4)33-0,(15);5)(m)6.

Pemenne:

1) V8- 2415 - (5 + V3)= 8~ 2453 - (5 + +3)=/(+3)" + (5)" - 2453
(V5 +3)=(3-B) - (5 +V3)=|v3 - V5| - (V5 + v3)=-(v3 - 5)
(V5 ++3)=(V5-V3). (V5 + 3)=(\5) - (V3) =5-3=2

2) (ﬁ)logé ® = 7%“’95’1 s = 771 - % ;

3 YT +2 (7427 412) V7+v2) 9414 94414
V-2 (T-V2)(7+42) (V7f -(2) 7-2 5

4)33-0,(15)=33 2 -33. > —5:
99 33

5) (/746 | = (736" = (/6 =496 =294.
Otser: 1; 4; 5.

3agaya 2. BeIYuCiIuTE:

1) (8v27 ~3/32)- (/108 + 648 ).

Pemenne: T.K. 827 =8/9-3=8.3/3=24./3, 3/32-=38.-4=2%/4,
3108 =%/27-4 =R/4, 648 =6.16-3=6-43 =243, 10
(8727 —3/32)— (4/108 + 648 )= 24/3 — 234 —33/4 — 24/3 = 54 .
Otser: —53/4.

2) S\/LQJG (7-5v2) + \/L%JZ (7-5v2) .




Perienue: WCHonb3ys CBOMCTBa apu(pMETUUECKUX KOpHeH: +/a’ :\a\ 51

da’® = a, umeem

(ig (7 —5&){%) 7-5v2|= 2(7 —5ﬁ)+%(5ﬁ—7)=

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

3agaya 3. Ecau 30% uwncna paBHBI \/ (94—\/8_2)2 —\/ (9—\/8_2)2 , TO CaMo

YHUCIIO PaBHO?

Pemrenue: 1.K. \/? = \a

Jo+82) ~\lo- B2 =9+ 82 |0~ 82| =9+ 82 - 82 + 9 = 18.Hrax,

30% uucna paBHbI 18, cienoBaTenbHO, 0003HAYMB UCKOMOE YHCIIO Yepe3 X,

18-100
30

, TO

60.

UMEEM: X =

OtseT: 60.

3amada 4. YOPOCTUTH BBIPAKECHUE:

1 N 3y |[X+y Xty
x—y Yy -x){x*-y* 2x-2y

Pemenue: ncnonb3yst popMyIibl COKPAIIEHHOTO YMHOKEHHS, HMEEM

1) (. 33xy3: x2+>w2+y2—3xy2 _ (xz—y)"‘ Xy
X—=y Yy =X (X=X +xy+y) X=X +xy+y7) X +xy+y
2) x2+yi_ X+y _ 22X 42y —x"-2xy-y'  (x-y)® _ X-y ;
X" —y® 2x-2y 2(x—y)(x+y) 2(x—y)(x+y) 2(x+Yy)
gy XZY . Xx=y _ x=y  2x+y)  2X+y)
X2+ Xy +Yy: 2(x+y) XP+xy+y: o x—-y X +xy+y?
OTB@TZM

X2+ xy +y?



Bonpockl kK NpakKTHYECKOMY 3aHATHIO
1. JlaTh TOHSATHE LEJNbIX, HATYpPaJIbHBIX, PalMOHAIBHBIX, JIEHCTBUTEIBHBIX
YuCell.
Kakue yncna Ha3pIBatOTCS MPpPAlUOHAIIBHBIMA?
Kak HaxonuTcs npoueHtT ot uncia?
[IepeuncinTe OCHOBHBIE CBOMCTBA KOPHEU U CTEIICHEN.

B own

Ilpakmuueckoe 3anamue 2
Omnpenenenune pynkuuii. [loctpoeHue n ureHune rpapukoB QyHKIHI.
HccaenoBanne pynkuuu. CBoiCTBA JMHEHHON, KBaIPATHYHOMN, KYCOYHO-
JIMHEeHOM U APOoOHO-TuHelHOoi pyHKkuuii. HenmpepbIBHbIEC M IepUOAUYECKHUE
¢pyaxuuun. Ooparabie pynkunu u ux rpapuxu. IIpeodpaszoBanus rpaduka
¢pyskuuu. 'apmoHnyeckne KoJieOaHusA

Teopernyeckas 4acTb

82: AnreOpa W Hauvajga mareMmathdeckoro anaimsa. 10-11 kmaccer [Tekcrt]:
ydeOHMK s oOmieoOpazoBaTenbHbIX yupexaenud / Ilom pexn. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3agaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcst NeNe 41,45,52,55-60: Anrebpa u Hauana
Marematudeckoro  a”anm3a. 10-11  wmaccer  [Tekct]:  y4eOHMK  [iis
obmeobpazoBarenbHbIx yupexaenuin / Ilog pen. A. H. Kommoropoma. — M.:
IIpoceenienue, 2016.

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. Jlath onpenenenue QpyHKITUH.
2. Kaxwue Bunbl pyHKIuii Bbl 3HaeTe?
3. [ate nonsitre rpaduka QyHKIIUU.
4. Jlath noHsitue nepuoaa QyHKIIUU.
5. Jlate onpeneneHre 4€THON U HEUETHON ()YHKITUH.

Ilpakmuueckoe 3anamue 3

PaguaHubIii MeTO U3MEPEHHS YIJIOB Bpallle HUA
U CBSI3b C TPAXYCHOI Mepoil

TeopeaneCKaﬂ 4acTb



81: AnrebOpa W Havajga MaremaTudeckoro anamm3a. 10-11 kmaccer [Tekcr]:
ydeOHUK s obOmieoOpazoBaTenbHbiX yupexaenud / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstun paccmarpuarotcss NeNe 1-6: AnreOpa u Hayana MaTeMaTH4YECKOro
anamuza. 10-11 xmaccer  [Tekcer]: y4yeOHuK s 0O1ieoOpa3oBaTeIbHBIX
yupexaenuii / Tlog pen. A. H. Konmoroposa. — M.: [Ipocsemienue, 2016.

Bonpockl kK IpaKTHYECKOMY 3aHATHIO
1. Kak cBs3aHbl rpajgycHasi ¥ paJuaHHas Mepsbl yria?
2. Yemy paseH | pagnan?
3. JlaTh moHsTHE TPUTOHOMETPUUECKON OKPYKHOCTH.

Ilpakmuueckoe 3anamue 4
OCHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA
TeopeTnveckas 4acThb

81: Anrebpa um Hawaia MatemaThueckoro anammsa. 10-11 xmaccer [Tekcrt]:
yueOHUK Juig  oOmieoOpazoBaTenbHbIX yupexaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstum  paccmarpuBarorcs NeNe  7,8,12: Aunre6pa w Hayana
Marematudeckoro  a”anm3a. 10-11  wmaccer  [Tekct]:  y4eOHMK — 1iis
obmeobpazoBarenbHbIx yupexaenuin / Ilog pen. A. H. Kommoropora. — M.:
IIpoceemienue, 2016.

Bonpochl kK NTPAKTHYECKOMY 3aHITHIO
1. JlaTh NOHATHE TPUTOHOMETPHUU KAK HAYKH.
2. Ilepeuncnure OCHOBHBIC TPUTOHOMETPUUECKHIE TOKICCTBA.

Ilpakmuueckoe 3anamue 5
DopMyJIbl C10KEHUsI, YIBOEHHS
TeopeTnueckasi yacThb

81: AnrebOpa W Hadajma marematudeckoro anaim3a. 10-11 kmaccer [Tekcr]:
yqeOHUK I oOmieoOpa3oBatenbHbIX yupexaenuin / Ilog pea. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansituu paccmarpuBatotcst NeNe 9,10,11, 21,22: Anre6pa u Havana
MaTematudeckoro aHanmmuza. 10-11 kmaccel [Tekct]: yueOHuUK 1ist
obmieoOpazoBatenbHbIX yupexaenuit / [lon pea. A. H. Koamoroposa. — M.:
[Ipocsenienue, 2016.

Bonpockl K NIpaKTHYECKOMY 3aHATHIO
1. Ilepeuncnure (OpMYIbl CIOXKEHUS AapPryMEHTOB TPUTOHOMETPUUYECKUX
GyHKIUH.
2. Kakue Bbl 3HaeTe (hoOpMysbl ABOMHBIX apryMEHTOB TPUTOHOMETPHUYECKHUX
byHKUnn?

Ilpaxmuueckoe 3anamue 6

®opmyJibl Ipeodpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIMH B
Npou3Be/ieHNe, Npeodpa3oBaHne MPOU3BEACHUSI TPUTOHOMETPUYECKHX
(pyHKuuil B cyMmMy

Teopernyeckas 4acTb

81: AnreOpa W Hauvajga marematmdeckoro anaimsza. 10-11 kmaccer [Tekcrt]:
ydeOHUK s oOmieoOpazoBaTenbHBIX yupexaenud / ITlom pexn. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHuA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcss NeNe 14,15 (a, 0): Anrebpa u Hayajna
MareMmatudeckoro  aHammza. 10-11  wmaccer  [TekcT]:  y4eOHMK IS
obmeoOpazoBarenbHbIx yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceenienue, 2016.

Bonpocsl K NpaKTHYECKOMY 3aHATHIO
1. HazoBure OCHOBHBIE bopmybI npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKHUX (DYHKIMI B IPOU3BEICHHE.
2. HazoBute  ocHOBHbIE  (opMynbl  mpeoOpa3oBaHUS  MPOU3BEICHUS
TPUTOHOMETPUUYECKUX (DYHKIIUHA B CYMMY.

Ilpakmuueckoe 3anamue |
Tpuronomerpudeckue GyHKIUU YUCTOBOIO aprymenra 4.1
Teopernueckasi 4acTb

81: AnrebOpa W Hadaima wmareMmatudeckoro anamm3a. 10-11 kmaccer [Tekcr]:
yqeOHUK I oOmieoOpa3oBarenbHbIX yupexaenu / Ilom pen. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansatum paccmatpuBatorcss NeNe 28-30(a, 0): Aurebpa u Hauvana
Marematudyeckoro  a”ammza. 10-11  kmaccet  [Tekcrt]:  y4ueOHMK — [is
obmeoOpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. Tlepeuncnure OCHOBHbIE TPUTOHOMETPUUYECKHE (PYHKIUU.
2. Kak Ha3biBatoTCs rpadMKu TPUTOHOMETPUUECKUX PYHKIUMN?

Ilpakmuueckoe 3anamue 8
Tpuronomerpuyeckne GyHKIMHM YMCJIOBOT0 APryMeHTa 4.2
TeopeTnyeckas 4acTb

81: AnrebOpa W Hauvajga marematudeckoro anaimsza. 10-11 kmaccer [Tekcrt]:
yueOHUK s oOmieoOpazoBaTenbHbIX yupexaenut / Ilog pen. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3aJaHuA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anmstum paccmatpuBatorcss NeNe 31-33(a, 6): Anrebpa u Hauana
MareMmatudeckoro  aHammza. 10-11  wmaccer  [TekcT]:  y4eOHMK IS
obmeo6pazoBarenbHblx yupexaenuit / Ilox pen. A. H. Kommoropora. — M.:
ITpocenienue, 2016.

Bonpochl kK NTPaKTHYECKOMY 3aHITHIO
1. TlepeuncnuTe OCHOBHBIE CBOMCTBA TPUTOHOMETPUUYECKUX ()YyHKITHIMA.
2. Kaxkue u3 TpuronomeTpuueckux QYHKIMN SBISIOTCAS HEUYETHBIMU ?
Ilpakmuueckoe 3anamue 9
OOpaTHble TPUTOHOMeTPpHYECKHEe PYHKIMU

TeopeTnyeckas 4acThb

83: AnreOpa m Havaia Maremarmueckoro adammsa. 10-11 xmaccer [Tekct]:
yaeOHMK JuIg  oOmieoOpazoBaTenbHBIX yupexaeHuir / Ilom pen. A. H.
Konmoroposa. — M.: IIpocsemenue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarotcss NeNe 118,121,122,123,124,125: Anrebpa u
Hayajga wmareMmarndeckoro ananuza. 10-11 xmaccer [Tekcer]: yueOHUK st
oOmieobpazoBarenbubix yupexaeHu / Ilox pen. A. H. Kommoroposa. — M.:
[Ipocsemienue, 2016.

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO



1. HazoBure oOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIUU.
2. Kak cBg3aHbl rpaduKy TPUTOHOMETPUUECKUX (DYHKIMI 1 UM OOpaTHBIX?

Ilpakmuueckoe 3anamue 10
IIpocTeiiniue TpUroHOMeTpHUYeCKHe ypaBHeHus 4.1
Teopernyeckas 4acTb

83: AureOpa u Hayama MaremaTudeckoro anammsza. 10-11 kmaccer [Tekcrt]:
ydeOHUK s oOmieoOpazoBaTenbHbIX yupexaenun / Ilom pex. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K MPAKTUYE€CKOMY 3aHATHIO

Ha 3anarum paccmatpuBatorcs NeNe 136-140(a, B): AunreOpa u Hauvana
mareMmatudeckoro  anammza. 10-11  wmaccer  [TekcT]:  ydeOHMK ISt
obmeo6pazoBarenbubix yupexaenuin / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NpakTHYEeCKOMY 3aHATHIO
1. Kakwue ¢opmynsl mpenHa3HauYEHbI IS PEIICHHS PEIICHUN ypaBHEHUS
sinx =a?
2. Kakue dhopmyibl mpeHa3HAUCHBI JIJIs1 PEIICHUS PEIICHUN ypaBHEHUS
cos X =a?

Ilpakmuueckoe 3anamue 11
IIpocTeiinine TPUroHOMEeTPUYECKHE YPABHEHUS 4.2
TeopeTnyeckasi 4acThb

83. AnreOpa u Havaima Maremarmueckoro aHammsa. 10-11 kmaccer [Tekcrt]:
yaeOHMK JuIg oOmieoOpazoBaTenbHBIX yupexaenuid / Ilom pex. A. H.
Konmoroposa. — M.: [Ipocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITUHIO

Ha 3anstum paccmarpuBatorcss NeNe 141-146(a, B): AnreOpa u Hauana
Marematuueckoro  aHammsza. 10-11  kmacest  [Tekcer]:  y4yeOHuk — jis
obmeoOpa3oBarenbHbIX yupexaeHuin / ITox pen. A. H. Kommoroposa. — M.:
[Ipocsenienue, 2016.

Bonpochl kK NPaKTHYECKOMY 3aHATHIO
1. Kakwue ¢popmynbl npeaHa3HAYEHBI ISl PEIICHHS PEIICHUN YypaBHEHUS
tgx=a?
2. Kaxkwne hopmymnsl nmpegHa3HAYSHBI IJIs1 PEIICHUS PEIICHUN YpaBHEHUS
ctg x = a?



Ilpaxkmuueckoe 3anamue 12
Pemienue TpUroHoMeTpUYeCKMX ypaBHeHuit 4.1
Teopernyeckas 4acTb

83. AnreOpa um Havama MatemaTmdeckoro anammsza. 10-11 xmaccer [Tekcrt]:
ydeOHUK s oOmieoOpazoBaTenbHbIX yupexaenud / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anarum paccmarpuBatorcs NeNe 164-168(a, B): AureOpa u Havana
marematuueckoro  anammza. 10-11  wmaccet  [TekcT]:  ydeOHMK ISt
obmeoOpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl k NpakTHYeCKOMY 3aHSITHIO
1. TlepeuncnuTe OCHOBHBIC BUbI TPUTOHOMETPUUECKUX YPABHEHHUN U METOJIbI
UX pEIICHHUS.

Ilpakmuueckoe 3anamue 13
Penrenue TpUroHOMeTPUYECKUX YPABHEHHM I 4.2
TeopeTnyeckas 4acThb

83: AureOpa u Hayama MaremaTudeckoro anammsa. 10-11 kmaccer [Tekcrt]:
ydeOHMK g oOmieoOpazoBaTenbHBIX yupexaenud / Ilom pen. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcs NeNe 169-174(a, B): Anrebpa u Hauajna
Marematuueckoro  aHammza. 10-11  kmacest  [Tekcer]:  ydyeOHuUK — Jis
obmeoOpa3oBarenbHbIx yupexaeHuin / ITox pen. A. H. KommoropoBa. — M.:
IIpoceemienue, 2016.

Bonpochl kK NPAaKTHYECKOMY 3aHATHIO
1. Kakue ypaBHEHUsI Ha3bIBAIOTCS OJTHOPOJAHBIMU?
2. B uém 3akimrouaercs METOJ PEIICHWsS TPUTOHOMETPHUYECKUX YpPaBHEHHIA,
CBOJUMBIX K KBaJPAaTHBIM?

Ilpaxmuueckoe 3anamue 14
Pemenne cucteM TPUTOHOMETPUYECKUX YPABHEHH.

TeopeaneCKaﬂ 4acCTb



83: AnreOpa um Havayma MaTtemaTtmdeckoro anammsa. 10-11 xmaccer [Tekcrt]:
ydeOHUK s obOmieoOpazoBaTenbHbiX yupexaenud / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatotrcss NeNe 175-176: Anre6bpa u Hauana
marematuueckoro  a"aimmza. 10-11  kmaccer  [TekcT]:  ydyeOHHMK ISt
obmeoOpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NIPAKTHYECKOMY 3aHSITHIO
1. Kakue MeTo/ibl peleHus: CUCTEM YpaBHEHHUH Bbl 3HAETE?
2. B uéM 0COOEHHOCTH pelleHusl CUCTEM TPUTOHOMETPUUECKUX YPaBHEHM?

Ilpaxkmuueckoe 3anamue 15
IIpocTeiinue TPUroHOMeTPHYECKHE HEPaBeHCTBA 4.1
Teopernyeckas 4acTb

83: AnreOpa u Hayama MartemaTmueckoro anammsa. 10-11 xmaccer [Tekcrt]:
ydeOHUK s oOmieoOpazoBaTenbHBIX yupexaenud / ITlom pexn. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3agaHus K NPAaKTHYECKOMY 3aHSATHIO

Ha 3anstum paccmarpuBarorcs NeNe 151-157(a, B): Anrebpa u Hauana
Marematudeckoro  aHammsa. 10-11  wmaccer  [TekcT]:  y4eOHMK IS
obmeobpazoBarenbHbIx yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceenienue, 2016.

Bonpochl kK NpakTHYeCKOMY 3aHATHIO
1. JlaTh mOHATHE TPUTOHOMETPUUECKON OKPY>KHOCTH.
2. Kakue 3HaKH UMEIOT TPUTOHOMETpHUUYeCKHe (DYHKITUU B YETBEPTAX?

Ilpakmuueckoe 3anamue 16
PenreHue TPUrOHOMETPUYECKUX HEPABEHCTB 4.2
TeopeTnveckasi 4acThb

83: AnreOpa u Havama Maremarmueckoro aHamm3a. 10-11 kmaccer [Tekcrt]:
yaeOHMK JuIg  oOmieoOpazoBaTenbHBIX yupexaeHuir / Ilom pen. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO



Ha 3anarum paccmatpuBatorca NeNe 158-163(a, B): AnreOpa u Hauvana
Marematudyeckoro  a”ammza. 10-11  kmaccet  [Tekcrt]:  y4ueOHMK — 1st
obmieoopazoBarenbubix yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochbl K NPaKTHYeCKOMY 3aHATHIO
1. Kakoii mepuon nMeeT Kaxk1as U3 TPUTOHOMETPUIECKUX (PYHKITHIA?
2. HazoBute oOnactu omnpeneiaeHuss W 00JacTH 3HAYEHUS KaXIOW U3
TPUTOHOMETPUIECKUX (DYHKITUH.

Ilpakmuueckoe 3anamue 17

YucaoBas nocjaea0oBaTeJbHOCTh, CIOCO0BI €€ 3aJaHusl, BLIYMCJIEHHUS YJIEHOB
nocjenosarejbHocTu. Ilpenesn mocaenoBareabHocTH. beckoHeuHO
yObIBAIOIIasl TeOMeTPUUYECKasl MPOrpeccust

Teopernyeckas 4acTb

[TocnenoBaTeIbHOCT, MOKHO IMOHMMAaTh KaK YacTHBIM BUJI (QYHKIUH, a
MMEHHO KaK ()yHKIIMIO HOMEpa MeCTa WIEHa IOCIEA0BAaTEIbHOCTH a = f(n) neN .

OO0o03HaYeHUE YHCIIOBOM IOCIEIOBATENLHOCTH - (a,)(b,).. WX f{a }{b,}, TAE N —

HOMED WICHA MOCIeI0BATEILHOCTH, 8n — 00WULL UleH NOCe008AMeNbHOCTIU.
Snh — nocreoosamenvhocmo cymm. S =a, +a, +..+a, , +a, -
[TprMepsl YMCITOBBIX OCIEA0BATEIBHOCTEM:

® 1357.. a =2n-1,

® 0,3815.. a,=n’-1,

o 1234 . _ " urnu
2345 " n+l

Cnoco0 3amaHusi MOCIEI0BATEILHOCTH, MPH KOTOPOM JUISi BBIYMCIICHHS N-TO

YyJieHa HaJI0 3HATh NPEABbIAYIINE, HA3bIBACTCS PEKypPPEeHNHbBIM.

1) Apugpmemuueckan npozpeccuss (an) — 35TO YHCIOBas IIOCICIOBATCIBHOCTD,
KaKJIbIM YJIE€H KOTOPOM, HAYMHAS CO BTOPOTO, PaBEH MPEbIAYIIEMY, CIOKEHHOMY
C MOCTOSIHHBIM JIJI 3TOM mocienoBaTeabHocTd yncioM d . Yuciao d mHaswiBaeTcs
PA3HOCMbIO NPO2PECCUU.

@opMysIbL:  |a =a +d(n-1) S

ata 'n:2a1+d(n—1).n
2 2

Hanpumep, cymma N nepBbIX HATYPATbHBIX YACEN: 14243+, .+n= n-(n+1)
2

2) I'eomempuueckas npocpeccuss (bn) — d3T0 4HCIOBasS MOCIEAOBATEIHLHOCTS,
KaXIbIH WIEH KOTOPOH, HauWHas CO BTOPOrO, paBEH IMPEIbIAYIIEMY,
YMHOKEHHOMY Ha TOCTOSHHOE ISl 9TOW MOCIIe0BAaTeIbHOCTH Yrciao (. Yuco q
HA3bIBACTCS 3HAMEHAMEeNeM NPO2PECCUl.

DopMyIBL:  |p b g™, S, = bl(ll—Q")
-q




3)

4)

5)

Ilocneoosamenvnocmys @uoéoonauuyu. Ecnum B3ATh a1=1, ax=2, TO NOJy4HUTCS
CTaHJapTHasl MocjeaoBaTeabHOCTh unucen ®dubonayum: 1, 2, 3, 5, §, 11, 21, ...
3nech a,,, =a_, +a,, T.€. 3a4AETCA C aa3.

n+1

B Ttakon mnocnenoBaTeNbHOCTH PAa3HOCTh MEKAY COCEIHUMHU YJIEHAMU TaKXKe

ABJISIETCS [OCIIE0BATENBHOCThI0 PUbOHAYYH (g 1: g’"ni: 123581121,
d,}:1,1,2,3,5,8,..

®opmyna obuiero wiena: |, _ 1 [[1+£]"_(1—£U
"Bl 2 2

Ilocneoosamenvnocme  paxkmopuanoe. Ilpunss a;=1, an SIBJISICTCS
NPOU3BEJICHUEM  HATypaJlbHBIX 4Yucedl oTr 1 jgo0 N

a,=1-2-3-4-..n=nll.

BocknuuarenpHplii  3Hak  — 3TO0 oOo3HaueHue ¢akropuana. Hampumep:
31=1.2.3=6, 6!=1.2.3-4.5.-6=3!-4.5-6=720.

®dopmyiia 00111ero usieHa:

Ilocneoosamenvnocms Keadpamoeg. IT0 NOCIEIOBATENBLHOCTD uncen 1, 4, 9, 25,
36, ... 3agaercs nepBbIM uieHOM a1=1 u HopmyIoi:

a,, =4a,+2n +1‘

Ilpeoen nocneoosamenvnocmu
Yucno A Ha3bIBaIOT npedenom MOCIE0BATeIbHOCTH 81 ,a2 , ..., €CJIM HAaUUHAs
C HEKOTOPOTr0O MOMEHTa BCE€ WIEHBI 3TOW IMOCIEIOBATEIHHOCTU, OYIyT CKOJIb
YrOJHO MaJjio OTJIMYAThCA OT A.

A=lm a,
O0o3HayeHue: noor
[IpousHomieHne: mpeaesn TMOoCIeN0BaTeIbHOCTH an npu N cTpemsmeMcs K

O0eckoHeuHOCTH; liM OT TATUHCKOTO JTUMHMT.
[TocnenoBaTenbHOCTH, KOTOPBIE UMEIOT MPEAEIbI, HA3BIBAIOTCA CXOO0AUUMUCA, A
KOTOpBIE HE UMEIOT — PACXOOAUUMUCA.
K sBHO cxomsmmMmcsa TMOCHEAOBATENbHOCTSIM OTHOCHUTCS W 0EeCKOHeYHO
yovlearowan ceomempuyeckan npozpeccust.
D10 reomeTpuyeckas mporpeccus, y kotopoi | ¢ | < 1 . [usa He€ ompenensiercs
TIOHSITHE CYMMbl UleHO8 OeCKOHeUHO YObigaroujeli 2eoMempuiecKol npocpeccuu, a
UMEHHO: 3TO YHCIIO, K KOTOPOMY HEOTPAaHUYCHHO MPUOIIIKACTCS CyMMa N TIEPBBIX
YJIEHOB PacCMaTPUBAEMOM MPOTIPECCUU MPU HEOTPAHUYEHHOM BO3PACTAHUU YHUCIIA
n.
Cymma  uneHog  OeckoHeuHo — YOwigaroujelu  2eoMempuieckol  npocpeccuu
by
1-q

BBIYHUCIIACTCS 10 popmyrie: s =

Ilpaguna évtuucnenusn npeoenos:
1) lmC=C (C=const)

n—o0
2) lim(a, +b,)=1lim a, +lim b,
n—oo n—o0 n—oo

3) limc-a,=c-lima,

n—oo n—oo
4) lim(a,-b,)=1lim a, -lim b,
n—oo n—o n—co

a lim a,
5 Ilim ‘=122 (!im b, = O)
n—co bn lim bn —o

n—oo



3a)1aH1/m K MIPAKTUYE€CKOMY 3aHATHIO

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

n—ow n—o nse 4] now n+1 s n+1 n—ow n—>on+1
1 2n 1, n> 3n’
1-2n . n n .. n 2 (1 o n? 43t , oo .
4) lim =im N —jm M -_2 (= 0] 5) lim — +3 =lim 2” n :I|m0+3:
n—>o  3n n—ow :i’] nso 3 3 n n-o n>o 20 +2n+2 Moo 2n +2n 2 n>o ()
n n® n®* n

Bonpochl kK TPAKTHYECKOMY 3aHSITHIO
1. Kakue ¢popMyIibl Ha3bIBAIOTCS PEKYPPEHTHBIMU?
2. JlaTb NOHSATHE IPEJeIa YUCIOBOM 10CIIeJ0BATEIbHOCTH.

Ilpakmuueckoe 3anamue 18
IIpousBoanas
TeopeTnyeckasi 4acThb

84. AnreOpa m Havajga MareMartmdyeckoro aammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK g oOmieoOpazoBaTenbHBIX yupexaenud / Ilom pen. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHSTHIO

Ha 3amstum paccmarpuBarotcss NeNe 208-217: Anre6bpa wu Hauana
Marematuueckoro  aHammsza. 10-11  kmacesr  [Tekcer]:  ydyeOHuUK — Jis
obmeoOpa3oBarenbHbIX yupexaeHuit / ITox pen. A. H. Kommoroposa. — M.:
[Ipoceemienue, 2016.

Bonpochl K NpaKTHYECKOMY 3aHATHIO
1. [atb onpeneneHue NpOU3BOIHOM.
2. 3anummrte GopMyIIbl TAOTUIBI TPONU3BOIHBIX.

Ilpakmuueckoe 3anamue 19
IIpou3BoaHbIE TPUTOHOMETPUYECKUX PYHKIMH

TeopeaneCKaﬂ 4acCTb



84: AnreOpa um Havayma MartemaTmueckoro anammsza. 10-11 wxmaccer [Tekcrt]:
yueOHUK s obOmieoOpazoBaTenbHbiX yupexaenut / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anatum paccmarpuBatorcs NeNe 231-239 (a, B): AnreOpa u Hauana
Marematuueckoro  anammza. 10-11  kmaccet  [TekcT]:  ydyeOHMK ISt
obmeoopazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NpaKTHYECKOMY 3aHSITHIO
1. Ilepeuncnute mpaBuiia BEIYUCICHUS MPOU3BOIHBIX.
2. HazoBute npou3BOAHBIE OCHOBHBIX TPUTOHOMETPUUECKUX (YHKITHIA.

Ilpaxkmuueckoe 3anamue 20
IIpouszBoaHasi: MEXaHUYECKHU M T€OMETPUYECKHI CMbICJI NPOU3BOAHOM
Teopernyeckas 4acTb

85: AureOpa u Hayama MaremaTudeckoro anammsa. 10-11 kmaccer [Tekcr]:
ydeOHUK JIig  oOmieoOpazoBaTenbHBIX yupexaenud / ITlom pex. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amarum paccmarpuBatorcst NeNe 267-270: Anrebpa u  Havana
MareMmatudeckoro  aHammsa. 10-11  wmaccer  [TekcT]:  ydyeOHMK IS
obmeoOpazoBarenbHbIx yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceenienue, 2016.

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. B uém 3aknroyaeTcs reoMeTpuYeCcKuil CMbICT TPOU3BOIHOM?
2. B uém 3axmrovaeTcs GU3NUECKUil CMBICT TPOU3BOTHOM ?

Ilpakmuueckoe 3anamue 21
YpaBHeHHe KacaTeJbHOU B 00111eM BU/Ie
TeopeTnyeckas 4acThb

85: AureOpa um Havajga MareMatmyeckoro adammsa. 10-11 kmaccer [Tekcr]:
ydeOHUK I oOmieoOpa3oBaTenbHbIX yupexaenu / Ilom pen. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO



Ha 3anstum paccmarpuBarotcst NeNe 251-260 (a, B): AnreOpa u Hauana
Marematudyeckoro  a”ammza. 10-11  kmaccet  [Tekcrt]:  y4ueOHMK — 1st
obmieoopazoBarenbubix yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. Pacckaxkurte aaropuTM COCTaBJIECHUS YpaBHEHUS KacaTeIbHOM.
2. HazoBute ocHOBHBIE (POPMYIIbI BIYMCIICHUS IPOU3BOJHBIX.

Ilpakmuueckoe 3anamue 22
HccaenoBanue GyHKUUM ¢ MOMOUILIO IPOU3BOIHOM
TeopeTnyeckas 4acTb

86: AnreOpa W Hauvajga marematmdeckoro anaimsza. 10-11 kmaccer [Tekcrt]:
yueOHMK s oOmieoOpazoBaTenbHbIX yupexaenuid / Ilog pen. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3a11aH1/m K IPAKTUHYE€CKOMY 3aHATHIO

Ha 3anstun paccmarpuBarotcs NeNe 279-281, 288, 290 (a, B): Anrebpa u
Hayaja wmarteMartuueckoro anammza. 10-11 xmaccer [Tekcr]: y4eOHMK uIs
obmeo6pazoBarenbHblx yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
ITpocenienue, 2016.

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. Pacckaxkute anropuTM HaxXOXJEHUS MPOMEKYTKOB MOHOTOHHOCTH

byHKIMH.
2. Jlaiite ompeeneHue SKCTPEeMYMOB () yHKIIHH.

Ilpakmuueckoe 3anamue 23
HUccnenoBanue u nocrpoenue rpagukoB PyHKUUi ¢ NOMOIIbIO
NPOU3BOAHOM 4.1
TeopeTnyeckasi 4acThb

86: AureOpa um Hauvajga MareMathyeckoro adammsa. 10-11 kmaccer [Tekcr]:
yaeOHMK JuIg oOmieoOpazoBaTenbHBIX yupexaeHuir / Ilom pen. A. H.
Konmoroposa. — M.: [Ipoceemenue, 2016.

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcss NeNe 296-298 (a, B): AnreOpa u Hayana
Matemarndeckoro  a"amm3a. 10-11  xmaccer  [TekcT]:  yueOHUK 1A



obmreoOpazoBarenbubix yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
[Tpocsemienue, 2016.

Bonpochl kK NpakTHYEeCKOMY 3aHATHIO
1. Pacckaxurte anropuTM HCCIEIOBAaHUS U MOCTPOCHUS rpaduka (QYHKIIUU C
ITIOMOILBIO TTPOU3BOJTHOM.

Ilpaxmuueckoe 3anamue 24
HccnenoBanue u nocrpoenue rpagukoB PyHKIUN ¢ NOMOLIbIO
MPOM3BOAHOM 4.2
TeopeTnyeckas 4acTb

86: AnreOpa u Hauyama Matematudeckoro anammsza. 10-11 kmaccer [Tekcr]:
ydeOHMK s obOmieoOpazoBaTenbHbIX yupexaenud / ITlom pexn. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3a11aH1/m K IPAKTHYE€CKOMY 3aHATHIO

Ha 3ansartum paccmatpuBarotcss NeNe 299-302 (a, B): AsreOpa u Hayana
MareMmatudeckoro  aHammza. 10-11  kmaccer  [TekcT]:  ydeOHMK IS
obmeo6pazoBarenbHblx yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
ITpocenienue, 2016.

Bonpochl K NpaKTHYECKOMY 3aHATHIO
1. Kakwue ¢pyHKIMHM HA3BIBAIOTCS MOHOTOHHBIMU?
2. Kak npoxoaut rpaduk 4€THON 1 HEYETHON DYHKITUI?

Ilpakmuueckoe 3anamue 25
Haxoxkaenue 3xcTpeMaibHbIX 3HAYeHU QYHKIMU
TeopeTnyeckasi 4acThb

86: AnreOpa u Havaima Maremarmueckoro aHamm3a. 10-11 kmaccer [Tekcrt]:
yaeOHMK g oOmieoOpazoBaTenbHBIX yupexaeHuir / Ilom pen. A. H.
Kommoroposa. — M.: TIpocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatum paccmarpuBatotcss NeNe 290-293(a, B): AnreOpa u Hayana
Marematudyeckoro  a”amm3a. 10-11  kmaccet  [Tekcrt]:  y4ueOHMK — [7st
oOmeoopazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
[Ipocsemienue, 2016.

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO



1. Kak onpenensiercs SKCTpeMyM (YHKIINH?
2. Kakue ToukH Ha3bpIBalOTCA KPUTUYECKUMMU ?

Ilpakmuueckoe 3anamue 26
Haxoxaenue Hau0o0/1b11€r0, HAMMEHbIIET 0 3HAYCHUH PYHKIIUN
Teopernyeckas 4acTb

86: AnreOpa m Hauyasa Matematudeckoro anammsza. 10-11 kmaccer [Tekcr]:
ydeOHUK s oOmieoOpazoBaTenbHbIX yupexaenud / ITlom pex. A. H.
Konmmoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K MPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcss NeNe 305-309, 311-315: Anre6Gpa m Hauana
mareMmatudyeckoro  anammza. 10-11  kmaccer  [Tekct]:  ydeOHMK IS
obmeobpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl k NpakTHYEeCKOMY 3aHSITHIO
1. Pacckaxurte alroputMm HccieqoBaHus GYHKIUA HA MAaKCUMYM U MUHUMYM
Ha OTpE3Ke.

Ilpakmuueckoe 3anamue 27
IlepBooOpa3Hasi
TeopeTnyeckasi 4acTb

87. AnreOpa wm Havama MareMmartmdyeckoro adammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK g oOmieoOpazoBaTenbHBIX yupexaenud / Ilom pen. A. H.
Konmoroposa. — M.: IIpocseiienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcst NeNe 326-333 (a, B): AnreOpa u Hayana
Marematuueckoro  aHammza. 10-11  kmacest  [Tekcer]:  ydyeOHuUK — Jis
obmeobpazoBarenbHbix yupexnaenuit / Ilom pen. A. H. Kommoroposa. — M.:
[Ipoceemienue, 2016.

Bonpochl K NpakTHYeCKOMY 3aHSITHIO
1. JlaitTe moHsTHE TTIEpBOOOPA3HOM.
2. B uém 3akmouaeTcs reoMeTpUYSCKUN CMBICT TIEPBOOOpa3HOM ?

Ilpakmuueckoe 3anamue 28
IlepBooOpa3Hnas. IlpaBuia HaxoxAeHUSs

TeopeaneCKaﬂ 4acCTb



87. AnreOpa um Havaima MartemaTmdeckoro anamm3za. 10-11 wxmaccer [Tekcrt]:
ydeOHUK s obOmieoOpazoBaTenbHbiX yupexaenud / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstuu paccmarpuBarotcs NeNe 342-347 (a, B), 348, 349: Anrebpa u
Hayaja wmartemMatuueckoro ananmmza. 10-11 xmaccel [Tekcr]: ydeOHMK ist
obmeoOpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK TPAKTHYECKOMY 3aHSITHIO
1. Tlepeuncnure OCHOBHBIE ITPABUIA HAXOXKIEHUS IEPBOOOPA3HOM.
2. HazoBute ocHOBHbIE ()OPMYJIbI TAOIHIIBI IEPBOOOPA3HBIX.

Ilpakmuueckoe 3anamue 29

HNurerpan. Teopema HoroTona-JleiiOnuna. IlpumeHenne nHTErpaia K
BBIYHMCJICHUIO (PM3NYECKUX BEJINYNH U IJIOIAACH

TeopeTnyeckas 4acThb

88: AnreOpa um Hayama MartemaTmueckoro anammsa. 10-11 kmaccer [Tekcrt]:
ydeOHUK JIs  oOmieoOpa3oBaTenbHbIX yupexnaenun / Ilom pex. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatum paccmarpuBarorcs NeNe 353, 355, 357-366(a, B): Anrebpa u
Hayaja wmarteMatudeckoro anammza. 10-11 kmaccer [Tekcr]: y4eOHMK uIs
obmeoOpa3oBarenbHbIX yupexaeHuit / ITox pen. A. H. KommoropoBa. — M.:
IIpoceemienue, 2016.

Bonpocsl K NpaKTHYECKOMY 3aHATHIO
1. Chopmynupyiite Teopemy HproTona-JIeliOHura.
2. 3anummre (opmyny i BBIYHCICHUS IUIOMIAAA  KPUBOJIMHEHHOM
TpATeIyH.

Ilpaxkmuueckoe 3anamue 30

BoruuciieHue U cpaBHeHHe KOPHel. BolnmosIHeHHe pacyeToB ¢ paguKaJaMu.
Kopenb n-il cTeneHu U ero cBOMCTBA

TeopeaneCKaﬂ 4acCTb



89: AnreOpa m Havyasa Marematudeckoro anammsza. 10-11 kmaccer [Texcr]:
ydeOHUK s obOmieoOpazoBaTenbHbiX yupexaenud / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anarum paccmatpuBatorca NeNe 381-416(a, B): AnreOpa u Hauvana
Marematuueckoro  anammza. 10-11  kmaccet  [TekcT]:  ydyeOHMK ISt
obmeoopazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpocsl k NpakTHYEeCKOMY 3aHATHIO
1. TlepeuncnuTe OCHOBHbIE CBOMCTBA KOPHEH.

Ilpakmuueckoe 3anamue 31

Kopnu ypaBHenuii. PapHocuiibHOCTh YypaBHeHnid. IIpeodpasoBanue
ypaBHeHHMidi. OCHOBHBbIE IPHEMbI pelleHNsl ypaBHeHnl. Pemenne cucrem
ypaBHeHui. Mcnosib30BaHue CBOMCTB M rpaguKoB PYyHKIUMN NJI pelueHus
YPABHEHUU U HEPABECHCTB

TeopeTnyeckas 4acThb

Yucnoswile pasencmea ObIBAIOT BEPHBIMU U HEBEPHBIMH.
3 = 3 — BepHOE YHCIOBOE PABEHCTBO; 3 = 5 — HEBEPHOE YHCIIOBOE

PaBEHCTBO.
Ypaenenue — 5to OykBeHHOE PaBEHCTBO, T.€. B YpaBHEHHUE BXOJIAT IIEPEMEHHBIE.

Kopenv ypasnenus — 5T0 3HaUYC€HHE TMEPEMEHHOW, MPU KOTOPOM YpaBHEHUE
oOpariaeTcsi B BEpHOE YMCIIOBOE paBeHCTBO. Hampumep, ypaBHeHHE X—2=3 MpHU
X = 5 mpeBpalllaeTCs B BEPHOE YHUCIOBOE PABEHCTBO 5 = 5.

Pewiump ypagnenue — 3Ha4YNT HANTU BCE €r0 KOPHU WM JI0KAa3aTh, YTO UX HET.
KonudecTBo KOopHEH ypaBHEHHUS MOYKET OBITh JIFOOBIM: €CTh YPaBHEHUS, B KOTOPBIX
TOJILKO OJMH KOPEHb, €CTh TaKWe, YTO KOpPHEH JBa, TpU WiIH OOJbIe; OBIBAIOT
ypaBHEHHsI, B KOTOPHIX KOPHEH OECKOHEYHO MHOTO MJIM MX HET BOBCE.

Cmenenv ypasHeHusa — 4YNUCIO, PABHOE CTaplIed CTENEHU IEPEMEHHOM.
Hanpuwmep,
2x°® —3x% +4x =3Xx—2 - YPAaBHECHUE TPEThEH CTCIICHHU;
x* +y? =25 - ypaBHCHHE BTOPOI CTEIICHH;
xy? —x?y = 2x - ypaBHEHUE TPEThEN CTETICHH.
Pagnocunvnocms ypaenenuii
1) VYpaBHenue (2) Ha3biBaeTcs cjaeacTBUeM ypaBHeHus (1), eciu Bce KOpHU
ypaBHeHus (1) sBistroTcst KopHsiMu ypaBHeHus (2). (1) = (2)
[Ipumep: X =2 = X?> =4 Ha000POT HEBEPHO.



2) Ecnu Bce xopHu ypaBHeHus (1) SABIAIOTCA KOpHSIMHU ypaBHeHus (2), u
HaoOOpOT, BCE€ KOPHU YypaBHEHUs (2) SBISAIOTCA KOpHsAMH ypaBHeHus (1), To
ypaBHeHUs (1) 1 (2) Ha3BIBAIOTCS PABHOCHJIBLHBIMH. (Y R=X )]

[Ipumep: 2X—-5=X+7 < 2X—-X=7+5

3ameuaHue: JBa ypaBHECHHS PaBHOCHJIBHBI, €CJIU 00a HE UMEIOT KOPHEH.

Teopemot pasnocunvnocmu

e FEciu nm06oe BbIpakeHHE, BXOJSINEE B yPaBHEHHUE, 3aMEHUTH TOKIECTBCHHO
paBHbIM eMy Ha OJI3 BbIpaXXeHHEM, TO TOJYYEHHOE ypaBHEHUE PABHOCHIIBHO
HCXO/THOMY.

[pumep: a) (x—2)* =x® —5x+7 < x? —4x+4=x? -5x+7
0) Ix? —2dx =-1 & x—2x =-1 Ha OJ13: x>0

e Ecnu k o6eum yactsam ypaBHeHus f(X) = g(X), npubaButh Bbipaxenue ((X),
umeroriee  cmbici Ha OJ3, TO MONMyYHTCS YpaBHEHHE, PaBHOCHIBHOE
HCXO/THOMY.

Ipuvep: x2—3x+2=x2—-x+7/x* o -3x+2=-x+7 OJ3: xeR

Crnedcmeue: eciau Jr000€ claraeMoe NMEPEHECTH U3 OJHOW YacTH ypaBHEHHUS B

APYryl0, TOMEHSB TIPU 3TOM 3HAK Ha MPOTHBOIOJOXKHBIA, TO TOTYYUTCS
ypaBHEHHE, PABHOCUIIBHOE TAHHOMY.

e Ecmu o6e wactu ypaBuenus f(X) = g(X) yMHOXuUTh (MaH pa3aeinTh) Ha
BeIpakeHHe ((X), uMeroriee cMbICT U oTaumaHoe ot 0 Ha O3, To momyuuTcs
ypaBHEHHE, PABHOCHUIIBHOC TAHHOMY.

Ipumep: a) - 3x=5/:(-3) & x=-3/5 6) (X+1)x = x+1]:(x+1) < x=1
(1eUTh MOKHO, T.K. X>+120)

Jluneiinvie ypagnenusn
D10 ypaBHEeHUs nepBoil cteneHn. CTaHIAPTHBIN BUJl YpaBHEHUS: ax+b=0, rae a u

b — umcna (ko3pUIUEHTHI), MPH STOM a — crapmuii K03 UIHEHT
(ko3 dHUIMEHT TpU CcTapiie creneHu nepeMeHoi). Kak mpaBuiio, JMHEHHEBIE
ypaBHEHHS UMEIOT OJIMH KOPEHb.

OnHako B JIMHEWHBIX YPaBHEHHSIX MOXKET ObITh W Jpyras curyarnus. Hampumep,
ypaBHeHHE 2X-3=2X-3 cBoauTcs K paBeHCTBY 0=0. DTO BepHOE YHCIOBOE
pPaBEHCTBO, M OHO HE 3aBUCUT OT 3HAYCHHS TEPEMEHHON X, T.e. PEIICHUU
OECKOHEYHO MHOTO. 371eCh_OTBET: X — JI000€ YHCIIO.

[Tpu sToM ypaBHeHue 2X-3=2X+3 cBoauTca K paBeHCTBY 0=-6. DTO HEBEpHOE
YICIIOBOE PaBEHCTBO, HE 3aBUCSAIIEE OT X. 3JI6Ch OTBET: PEIICHUHA HET.

Keaopamnmnuwie ypasuenus
DTO ypaBHEHHUsI BTOPOU CTEIEHH, KOTOPhIE COOTBETCTBEHHO MMEIOT JIBA KOPHS;
KBa/IpaTHOe YpaBHeHHe He MOKeT MMeTh OIUH KOpeHb! CTaHIapTHBIM BH]



ypaBHEHUS: ax®+bx+c=0, IJie a — crapmui ko3dduruent, a=0, b u ¢ — mooObIe

quca.
Bce kBagpaTHble ypaBHEHUS [JEJSTCS Ha MOJHbIE M HENOJHbIE. B MOmHBIX

ypaBHEHMSX BCE KOA(DPUIIMEHTHI OTIUYHBI OT HYJS; COOTBETCTBEHHO B HETIOIHBIX,

K03 urmeHTsI b 1K C paBHBI HYITIO.

[losnHble KBaJpaTHblE YypaBHEHUs (B YpaBHEHHUUM €CTh BCE 3 ClaraeMbIX)
ax’> +bx+c=0

D — JIuCKpUMHHAHT ypaBHEHHs: [D=b’—4ac]; (hopmyma KOpHeil |x,, _-b:JD

2a

Or AUCKPHUMHWHAHTA 3aBUCUT HAJIMYNC KOpHGfI YPAaBHCHUA U UX BU.

Eemn KonunuecTBo KOpHEH | PaznoxkxeHne  Ha  MHOXKUTEIH
ypaBHEHUSA KBaJIPATHOT'O TPEXUJIEHA
2 pa3NUYHBIX KOpHSI - X
D>0 xp P bl ax? +bx+c=a(x—x x—x,)
2
2 OJWHAKOBBIX KOpHS -
D=0 . —xﬂ P ax® +bx+c=a(x—x )’
1=X2
CUCTBUTEIBHBIX  KOpPHEHN
D<0 A p HEBO3MO>KHO
HET
[Tpumep:

2x? +5x-52=0; a=2, b=5, ¢=-52; D=b?-4ac=5%-4-2-(~52)= 25+
_—b+JD -5+441 -5+21, , _-5-21_-26_ 13

X 1 - = _6,5
L2 2a 2.2 4 ! 4 4 2
2x? +5x-52 = 2-(x—[—%n-(x—4)= (2x+13)(x - 4)
HenosiHble KBaJpaTHBIC YPaBHEHUS ax? = —c
1) Ecian ko3pduuuent b=0. Bung ypaBuenuss ax’+c=0. |x2—-_%
- a
Pemenue: c
2x*-6=0 25-x*=0 X2 =7
ITpumep: 1) 2x* =g}-2 2) -x'=-25 3) x'+4=0
x? =3 X% =25 x* =4
X, = V3 X,, =15

pELIEHU HET

[Ipn xemaHuM Takue ypaBHEHHs MOXHO pEIIaTh METOJIOM Pa3JIOKEHUS HAa
MHOKUTEJH, UCTIONB3Ys (OPMYITy pa3HOCTH KBaapaToB. Hampumep:

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

J§—x=0
\/— X2 = i\/§
3+x=0

KBanpaTtHas ckoOka B ypaBHEHHH 2 03HAYAET OMEPALIUIO «HITH.
2) Ecam kodppuument ¢c=0. Bun ypaBHeHUS ax®+bx=0

2) 12-4x* =0+ 4; 3-x* =0; (V3-xJ3+x)=0;

MeTton pelieHus: pa3ioKEeHUE HA MHOKHUTEIIH.




Pemenne: X-(ax+b)=0 x=0 wmmm ax+tb=0. 3mech: x;=0 Bcerma, Xp,=-b/a

x-3x*=0
[Mpumep: x(x-3)=0
X =0,x, =3

3) Ecau kodppuuuentol b=0 u c=0 Bun ypaBHeHHS ax®=0; x°=0; x,=0

[IpyiBeicHHBIE KBAJIpaTHBIC YpaBHEHUS (3T0 ypaBHEHHUS, B KOTOPBIX
ko3 dunment a=1)

Bun ypaBHeHuss  x*+bx+c=0. Takue ypaBHeHHUs YyJOOHO pellaTh, UCIOJIb3Ys
TeopeMbl Buera:

X, +X, =—b
Ecmm x1 1 xp — KOPHH ypaBHCHUS, TO BBIIIOJIHSIOTCS YCIOBUS { 4" %z

X+ X, =C

x* +6x+5=0, (D =16)
Hpumep: 1) {xl X, =6 2)
X =-5, X, =-1
X X, =5
-X* +7x+8=0](-1) x*-7x-8=0
X +X, =7
{1 2 x =-1 x,=8
X, - X, =—8
TGOpeMBI Buera JJIL IIOJIHOT'O KBAAPATHOT'O YPABHCHHA.
b
) X, + X, = ——
Ecnum X1 u X2 — kopru ypasnenus ax* +bx+c =0, moeoa a
X, X, = <

[ToMmumMo NUHEHHBIX W KBaJpPAaTHBIX HEOOXOIUMO YMOMSHYTH O HEKOTOPBIX
IPYTUX YPABHEHHUSIX U METOJaX PELICHUS.

Ypasuenua, pewaemvie memooom 3zamenvt nepemennoinl (duxeadpammvie u
opyzue)
IIpumep: 2x*-19x* +9=0. 3ameHa x’ =t; t>0

+
2t —19t+9=0; D=19° —4.2.9=289; t112:19_17
Torna: =9 x2=9, x,=+3
1 2 1 1
t =—, X" =—,; X =4+ |=
2 2 2 3,4 2

JIpoono-payuonanvusie ypasuenus (3T0 ypaBHCHUS, COJICpKAIIIME B 3HAMEHATENE
MIEPEMEHHYIO).

Cxema pemenus: a) OJI3 ; 6) TOMHOXHTH 00€ YacCTH YpaBHCHHS HA 3HAMCHATEIIb,
B) PEIINUTh MOJYYCHHOE YpaBHECHHUE.

[Tpumep: X2—4 x-3 L O3 xa 30 X

2. %13 3 - O3 x+3#0; X# =3 NToMHOXUM 00€ YacTH ypaBHEHHs

o 2
Ha oOIIMIi 3HAMEHATEb: Xi_; _ X731 3. (x+3)
X+




3.Ilomyuyaem ypaBHEHUE:
3-(x? —4)=(x-3)x+3);, 3x*-12=x*-9; 2x*=3; X’ :g; X, :i\/g-
O6a kopus yaosinerBopsitor O/[3. Otsert: \F

2

Ypasnenusa, pewiaemole paznorcenuem Ha MHOMCUMeENU
e Ypasnenus suoa A-B=0

Pemenue ypaBuenus: A=0 uwiu B =0
X?—4=0 |X,=%2
X+3=0 {x3 =-3
e YVpaeuenusa euoa A-B=B
Perienne: A-B=B; A-B-B=0; B(A-1)=0, T.e. B=0 wm A=I

1-x=0 x=1 x=1
IIpumep: (1-x)x%-5)=1— OtBeT: 1. +/6

[Tpumep: (x2—4Xx+3):0 [ Otser: +2; -3

Memoowvt pewienus cucmem ypagHeHuil

Kak npaBusio, cyniecTByeT ABa OCHOBHBIX METO/Ia PEILICHUSI CUCTEM YPaBHEHUM:
- MeToa moaACTAHOBKH: MMO/IPAa3yMEBAET BhIPAXKEHUE OJTHOU U3 IEPEMEHHBIX Uepe3
JIPYTryI0 ¥ MOACTAHOBKY B ypaBHEHHE. [Ipu 3TOM ypaBHEHHUE JIOJAKHO OKa3aThCs
OTHOCHUTEIIBHO OJHOW MEPEMEHHOM.
- Metoa CcJOXKeHMsI: TIPU DTOM OJIHO WM HECKOJIbKO YPaBHEHHUM CHCTEMBbI
YMHOXAIOTCSI Ha Kod(pGUIMEHTh TakuM oOpa3oM, 4YTOOBI TpH JaJIbHEHIIEM
CJIO’)KCHMH (BBIUUTAHUM ) YPABHEHUH HcUe3ia OJTHA U3 TIEPEMEHHBIX.

Cnydaetcsi, 4To cHadajia HEOOXOAMMO BBITIOJIHUTh 3aMEHY IMEepEeMEHHON (Wiu
HECKOJIbKHX), UTOOKI Jajee BOCIOIH30BaThCI OAHUM M3 METOAOB PCIICHHS.

Ecam B cucteme mMerOTCS JBE MEpPEMEHHBIE, TO JOJDKHO OBITH JBa ypaBHEHUS;
TPU NEPEMEHHbBIC — TPU YPABHECHUS U T.]I.
PemmenneM cucTeMbl ¢ ABYMS IIEPEMEHHBIMHU SBIISICTCS YIIOPSAOUYCHHAS Mapa Yucesl
(X; y); pelIieHHeM CHCTEMBI C TpPeMs IMEPEMCHHBIMH — YIIOPSIOYEHHAs TPOiKa
yucen (X;Y; Z) ¥ T.A.

3ajaHus K NPAKTUYECKOMY 3aHSITUHIO

1.Haitgute KOpeHb ypaBHEHUs

a)l)ﬂx:231; 2) —§x:—18g; 3) §x:—YZ; 4) X_25:—5; 5) X+53 _
5 5 9 3 8 8 X—7 X+3

0)

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

-4

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

2. Pemiuth CUCTEMBI

1) x-y=5 X=y+5 X=Yy+5 X=y+5 [X=y+5 [x=1
2x+y=-2 |2:(y+5)+y=-2 [2y+10+y=-2 [3y=-12 |y=—4 [y=—4



Otser: (1: -4)

1 10 1
X X— X+y=#0
2) -y y 1.043: y ; X#1y 2. 3ameHa: =a, i:b
1 . 2 _ 3 X—y=#0 X+Yy X—Yy
X+y X-y 5
a-10b=1
[locie 3aMeHBl NEPEMEHHBIX YIPOLIAEM CHUCTEMY: 3 Pemaem
a+2b=——
5
MMOJICTAaHOBKOM:
a=10b+1 a=10b+1 [a=10b+1 [a=10b+1 a:10-(—125j+1 a:%
10b+1+2b=—2 |120=-8 Jp=-8.121p__2 2 2
5 5 5 1 15 b=-— b=-—
15 15
1 1
x+y:§ X+y=>5
TeHepB—06paTHa51 3aM€EHa. . , x—y——E HOJIyquHyIO CHUCTEMY pCIIMM
x-y 15 2

MCTOAOM CJIOXKCHUA. HpI/I CIIOXKCHHUU IICPBOTO U BTOPOTO ypaBHeHI/Iﬁ HCUYC3HCT

nepeMEHHas Y.
5 5

2% =5 15 oy — 5 |x=== X=——
x=5+|-= X=-2 4 4 Pemrenue cucteMsl yaosiaeTBopseT O/13.
5 25
-5 X+y=5 |y=5+> |y==>
X+y y y 2 V"2

Otger: (_5;25j
44

1 3 t _§
3) Jx 772 1 Tonywwwm cucremy: | 2
1.0/13:x#0; 2.3amena:—=t ° yi y-
i+yz:§ X t2+y2:§
x2 4 4
Pemmaem OJCTAaHOBKOM:
3 2y? —3y+1=0 t—E—y
t=—-y t=—-y 2
2 2 i 31
2 D=1 Yip =—— y1=1
[3—y) N L R * 1
"4 |4 4 1 ==
2 4 yi=L y,=- Ye 2
L 2
=1
Y 1 {ylz
_ = =2
B pesynpraTe wucxomHas cucTemMa pa30uiach Ha  JBE: b 2 X
1 1
Y, :E Y, _E
t, =1 X, =1

OTBeT: (21) (1; ;j



X’y+y=09
4 N3 nmepBoro ypaBHEHHsS OYEBHIHO, YTO Y HE MOXKET OBIThH

y+x>=9

HysneM. Perenne — 3aMeHON ITIEPEMEHHOM.
9 . ,_9
{x2y+y=9 {y(x2+1)=9 {x2+1:t Y=y y=1 t
2 _ 2 _1_ t :1
y+x° =09 y+(x +1) 1=9 |y=0 %+t—10=0~t £ 10t+9=0 |:t1_9
, =

t,=1 [x*+1=1 [x*=0 [x, =0
{ylzg {y1=9 {y1=9 {ylzg
{t2=9 x*+1=9 |[x*=8 {Xm:i\/g:ﬂﬁ
y, =1 {y2=1 {Y2:1 y, =1

Otgert: (0,9), (-2v2:1) (2v2;1)

Bonpochl k npakTHYECKOMY 3aHSITHIO

1. JlaiiTe nmoHsATHE KOPHS YPAaBHEHHS.

2. Kakue ypaBHeHHs Ha3bIBaIOTCSI PABHOCUIIbHBIMU?

3. 3anummuTe GOpMYIIbI AJI PEIICHN KBAPaTHBIX YPaBHEHUI.
Ilpaxkmuueckoe 3anamue 32

Pemenne nuppaunoHaaibHbIX yPABHEHUM
TeopeTnyeckas 4acThb

89: AnreOpa m Hauyama Matematudeckoro anammsza. 10-11 kmaccer [Tekcr]:
ydeOHMK g oOmieoOpazoBaTenbHBIX yupexaenud / Ilom pen. A. H.

Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBatorcsi NeNe 417-422(a, B): AnreOpa u Hauana
Marematuueckoro  aHammza. 10-11  kmacest  [Tekcer]:  ydyeOHuUK — Jis
obmeoOpa3oBarenbHbIX yupexaeHuit / ITox pen. A. H. KommoropoBa. — M.:
IIpoceemnienue, 2016.

Bonpochl kK NPAaKTHYECKOMY 3aHITHIO

1. [aiiTe noHATHE UPPALUOHAILHOTO YPABHEHUSI.
2. Ilepeuncnute METOMBI PEIICHUS UPPANIMOHATBHBIX YPAaBHEHUN.

Ilpaxkmuueckoe 3anamue 33
HppauunonanbHbie ypaBHEHUSA

TeopeaneCKaﬂ 4acCTb



89: AnreOpa m Havyasa Marematudeckoro anammsza. 10-11 kmaccer [Texcr]:
ydeOHUK s obOmieoOpazoBaTenbHbiX yupexaenud / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anarum paccmatpuBatorcs NeNe 423-427(a, B): AnreOpa u Haudana
Marematuueckoro  anammza. 10-11  kmaccet  [TekcT]:  ydyeOHMK ISt
obmeoOpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NTPAaKTHYECKOMY 3aHATHIO
1. Kaxue ypaBHEHHs Ha3bIBAIOTCSA UPPALMOHATIBHBIMU ?
2. B uém 3axnrovaeTcsi 0cOOEHHOCTD PEIICHHS] UPPALMOHAIBHBIX YPABHEHUN?

Ilpakmuueckoe 3anamue 34

HaxoxaeHue 3HAYEeHUH CTeNeHel ¢ PAlMOHAJbHBIMHY MMOKA3ATEJIAMM.
CpaBHenne creneneil. IIpeodpa3oBanusi BbIpaskeHmil, coepKalmx
CTEeNMEeHU

TeopeTnveckas 4acThb

89: AnreOpa u Hayama MartemaTmdeckoro anammsa. 10-11 xmaccer [Tekcrt]:
ydeOHUK Juis  oOmieoOpazoBaTenbHBIX yupexaenud / ITlom pex. A. H.
Konmoroposa. — M.: IIpocseiienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcs NeNe 428-438(a, B): Anrebpa u Hayajia
Marematuueckoro  aHaims3a. 10-11  kmacest  [Tekcer]:  y4yeOHuUK — Jis
obmeoOpa3oBarenbHbIX yupexaeHuit / ITox pen. A. H. KommoropoBa. — M.:
IIpoceemienue, 2016.

Bonpochl kK TPAKTHYECKOMY 3aHITHIO
1. Ha3zoBuTe OCHOBHbBIE CBOMCTBA CTEIECHEM.
2. JlaliTe ompesenieHne CTETICHU C PAIlMOHATBLHBIM MTOKa3aTeIeM.

Ilpakmuueckoe 3anamue 35
Iloka3zaTenbHas pyHKUMSA
TeopeTnueckas yacTb

810: AnreOpa um Havana Maremarmdeckoro anammsa. 10-11 xmaccer [Tekcr]:
yqeOHUK s oOmieoOpa3oBarenbHbIX yupexaenun / Ilom pen. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansatum paccmarpuBarotcsi NeNe 448-450, 453: AnreOpa u Hauvana
marematuueckoro  anammza. 10-11  wmaccet  [TekcT]:  ydyeOHMK ISt
obmeoOpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpocskl kK NIpakKTHYeCKOMY 3aHATHIO
1. [aiite ompesaeneHue nmoka3aTeabHON (QYHKIUU.
2. ChopmynupyiiTe cBOICTBa OKa3aTeIbHON (QYyHKIUU.

Ilpaxmuueckoe 3anamue 36
Pemrenue nmokasatejbHbIX YpaBHeHMH. PelleHue npukIaIHbIX 3a1a4
Teopernyeckas 4acTb

810: AnreOpa u Hauana MartemaTwueckoro anammsza. 10-11 kmacceer [Tekcrt]:
ydeOHMK s oOmieoOpazoBaTenbHbIX yupexaenud / ITlom pex. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3ajaHus K NIPAKTHYECKOMY 3aHATHIO
Ha 3ansatum paccmatpuBarotcss NeNe 460-465 (a, B): AnreOpa u Hayama
MareMmatudyeckoro  aHammza. 10-11  wmaccer  [TekcT]:  ydeOHMK IS
obmeo6pazoBarenbHblx yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceenienue, 2016.
Bonpochl kK TPAKTHYECKOMY 3aHSITHIO
1. Kakue ypaBHEHUs HA3bIBAIOTCA MOKA3aTEeIbHBIMU?
2. Ilepeuncnure OCHOBHBIC METO/IBI PEIICHHS TTOKa3aTEIbHBIX YPAaBHEHHIA.

Ilpakmuueckoe 3anamue 37
Iloka3aTebHbIe YpPABHEHHS M UX CUCTEMBbI
TeopeTnyeckasi 4acThb

810: Anrebpa u Hayajga MareMmartmuyeckoro aHammsa. 10-11 xmaccel [Tekcr]:
yaeOHMK JuIg oOmieoOpazoBaTenbHBIX yupexaeHuir / Ilom pen. A. H.
Konmoroposa. — M.: IIpocsemenue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatum paccmarpuBarorcs NeNe 468-471 (a, B): AnreOpa u Hayana
Marematudyeckoro  a”amm3a. 10-11  kmaccet  [Tekcrt]:  y4ueOHMK — [7st
oOmeoopazoBarenbubix yupexaeHut / Ilog pen. A. H. Konmoroposa. — M.:
[Ipocsemienue, 2016.

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO



1. B uém 3akimouaercst METOJ IPUBEACHUS K OTHOMY OCHOBaHUIO?
2. llepeunciure METO/IbI PELICHUS CUCTEM MTOKA3aTEIbHBIX YPABHEHU.

Ilpakmuueckoe 3anamue 38
Iloka3aTe/ibHbIE HEPABEHCTBA
Teopernyeckas 4acTb

810: AnreOpa w Havajma MartemaThueckoro anammsza. 10-11 kmaccewl [Tekcrt]:
ydeOHUK s oOmieoOpazoBaTenbHbIX yupexaenud / ITlom pex. A. H.
Konmmoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K MPAKTUYE€CKOMY 3aHATHIO

Ha 3anstuu paccmatpuBarotcs NeNe 466, 467, 472-475 (a, B): Anrebpa u
Hayaja wmartemMatuueckoro ananmmza. 10-11 xmaccel [Tekcr]: ydeOHUMK uIs
obmeo6pazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl k NpakTHYEeCKOMY 3aHSITHIO
1. Kakue HepaBeHCTBa HA3bIBAIOTCS MOKA3aTEIbHBIMU ?
2. B uéM 0cOOEHHOCTH pellleHus MOKa3aTeIbHbIX HEPaBEHCTB?

Ilpakmuueckoe 3anamue 39

Haxoxaenue 3HaueHu i gorapugma no npou3BojibHOMY ocHOBaHUIO. [lepexon
OT OTHOT0 OCHOBAHMS K Apyromy. BoluncieHne u cpaBHeHHe JT0rapupmMos.
JlorapudpmupoBanue u noTeHUPOBaHue Bbhipa:keHuil. [IpudanKeHHbIE
BbIUNMCJICHUS U PelIeHUs MPUKJIATHBIX 32124

TeopeTnyeckasi 4acThb

810: Anrebpa u Hayajga MareMmartmuyeckoro aHammsa. 10-11 xmaccel [Tekcr]:
yaeOHMK JuIg oOmieoOpazoBaTenbHBIX yupexaenuid / Ilom pen. A. H.
Konmoroposa. — M.: [Ipocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatum paccmarpuBarotcs NeNe 476-497 (a, B): AnreOpa u Hayana
Marematuueckoro  aHammsza. 10-11  kmacest  [Tekcer]:  y4yeOHuk — jis
obmeobpa3oBarenbHbIX yupexaeHuin / ITox pen. A. H. Kommoropoma. — M.:
[Ipoceemienue, 2016.

Bonpochl kK NpaKTHYECKOMY 3aHSATHIO
1. [aiite onpenenenue jgorapudma.
2. Tlepeuncirte OCHOBHBIC CBOMCTBA JIOTapU(PMOB.



Ilpakmuueckoe 3anamue 40
Pemenne jjorapupMmudeckux ypaBHeHU I
Teopernyeckas 4acTb

810: AnreOpa w Havajma MatemaThueckoro anammsza. 10-11 kmaccewl [Tekcrt]:
ydeOHUK s oOmieoOpazoBaTenbHbIX yupexaenud / Ilom pexa. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcst NeNe 512-522 (a, B): AnreOpa u Hauana
marematudeckoro  a"aimsa. 10-11  kmaccet  [Tekct]:  ydeOHMK ISt
obmeo6pazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NTPAKTHYECKOMY 3aHSTHIO
1. Kakue ypaBHEeHMs Ha3bIBAIOTCA JOTapuhMUUECKUMU?
2. Ha3zoBuTe OCHOBHBIE METO/IbI PEHICHUS JIOTapU(PMUIECKUX YPABHEHHI.

Ilpakmuueckoe 3anamue 41
Jlorapupmuveckue ypaBHeHHS U UX CHCTEMBbI
TeopeTnyeckasi 4acThb

810: AnreOpa u Hayajga MareMmartmuyeckoro aHammsa. 10-11 xmaccer [Tekcr]:
yaeOHMK uIig oOmieoOpazoBaTenbHbIX yupexaenuid / Ilog pem. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcst NeNe 523, 524, 529, 530 (a, B): AnrebOpa u
Hayaja mareMartudeckoro aHammza. 10-11 xmaccer [Tekct]: y4yeOHUMK s
obmeoOpa3oBarenbHbIx yupexaeHuit / ITox pen. A. H. Kommoroposa. — M.:
[Ipoceemienue, 2016.

Bonpochl k NpakTHYeCKOMY 3aHSATHIO
1. B uém 3akirouaeTcsi METO1 MOTCHIIUPOBAHUSA?
2. HazoBuTe METOIBI PEIICHUS CUCTEM JIOTapU(DMHUICCKUX YPaBHEHUH.

Ilpakmuueckoe 3anamue 42
Jlorapu¢pMuyeckue HepaBeHCTBA

TeopeaneCKaﬂ qacTb



810: AnreOpa w Havajma MatemaTwueckoro aHamm3a. 10-11 kmaccewsl [Tekcrt]:
ydeOHUK s obOmieoOpazoBaTenbHbiX yupexaenud / Ilom pea. A. H.
Kommoroposa. — M.: [Ipocsemenne, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcst NeNe 525-528 (a, B): AnreOpa u Hauana
Marematuueckoro  anammza. 10-11  kmaccet  [TekcT]:  ydyeOHMK ISt
obmeoOpazoBarenbubix yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK TPAKTHYECKOMY 3aHSITHIO
1. HazoBute MeToabl pelieHus JorapupMUIeCKIX HEPaBEHCTB.
2. B uém 3akmouaercs  OCOOEHHOCTb  peHIeHUs  JIorapupMHUUECKHUX
HEPaBEHCTB?

Ilpakmuueckoe 3anamue 43

IIpouszBoaHast M HHTErpaj NOKa3aTeIbLHOH U
Jorapupmuyeckon GpyHKUNH
TeopeTnyeckas 4acThb

811: AnreOpa u Hauajma MaremaThueckoro anammsza. 10-11 kmaccer [Tekcrt]:
ydeOHUK JuIg oOmieoOpa3oBaTenbHbIX yupexnenuin / Ilom pen. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcs NeNe 537-548 (a, B): AnreOpa u Hayama
MareMmatudeckoro  aHammza. 10-11  wmaccer  [TekcT]:  y4eOHMK IS
obmeobpazoBarenbHbIx yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceemienue, 2016.

Bonpochl K NpaKTHYECKOMY 3aHATHIO
1. JlaitTe onmpeneneHue mporu3BOHOM.
2. [lo xakum ¢opMynamM BBIYUCISIOTCS TMPOW3BOJAHAS W  HHTETpal
MOKAa3aTeIbHOM U JIoTapuMudeckoi PyHKIui?

Ilpaxkmuueckoe 3anamue 44
Crenennas pyHKuus
TeopeTnueckas 4acThb

811: AnrebOpa m Hauvanma Martemarmuyeckoro aHammsa. 10-11 xmaccewr [Tekcrt]:
yqeOHUK I oOmieoOpa3oBatenbHbIX yupexaenut / Iloxg pea. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotrcst NeNe 558-565 (a, B): AnreOpa u Hauana
Marematudyeckoro  a”ammza. 10-11  kmaccet  [Tekct]:  y4ueOHMK — [st
oOmeoOpazoBarenbHbix yupexnaenuin / Ilon pen. A. H. Koamoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. Jlaiite onpeneneHre CTeNEHHON PyHKIUY.
2. HazoBute QopMynsl [uisi BBIUKMCICHUS TPOU3BOAHOM M HMHTErpasa
CTeNeHHOW (PYHKIINH.

Ilpakmuueckoe 3anamue 45

HcTopusi pasBuTisi KOMOMHATOPUKH, TEOPHU BEPOSITHOCTEH U CTATUCTHUKH H

HUX POJib B Pa3IMYHBIX cepax yeoBedecKon xu3HeaesTeabHocTH. [IpaBuia

KOMOMHAaTOpUKH. Pemienne KOMOMHATOPHBIX 3a1a4. PasMelenns, coyeTaHus
U nepectaHoBkd. bunom Herortona u tpeyroiabuuk Iackans

Teopernyeckas 4acTb

KomOunaTtopuka - oauH W3 pa3feioB  MaTEMAaTUKH, KOTOPBIA
UCIIONIB3YETCA B MAT€MAaTH4YEeCKOM  JIOTMKE, BBIYUCIUTEIBHONM  TEXHUKE,
KUOEpHETHKE, TEOPUU YHCEIl, TCOPUU BEPOSITHOCTEN U APYTHX HAYKAX.

OpHoii W3 3aga4 KOMOMHATOPHKHU SIBJISIETCS ONpENENICHUE KOJUYecTBa
Pa3JIMYHBIX MOJIMHOYKECTB M3 33IaHHOT0 KOHEYHOTO MHOKECTBA, KOTOPBIE MOKHO
o0pa3oBaTh BBIOOPKOW DJIEMEHTOB M3 ATOTO MHOECTBA IO OMPEEICHHBIM
paBWJIaM, MPUYEM B ITUX BBIOOPKAX pPACIOJIOKEHHE IJIEMEHTOB MOXKET WUrPaTh
BXHYIO pOJib, @ MOXET HE WUIpaTb HUKAKON pOJIM; 3JIEMEHTHI, BXOASLIUE B
BBIOOPKY MOTYT TOBTOPSTHCA, 4@ MOTYT HE TOBTOPATHCS; B BBIOOPKE MOTYT
y4acTBOBATh BCE AJIIEMEHTHI 33JJAHHOI'O MHO>KECTBA WJIU HE BCE.

Omnpenenenue 1. Boibopka Ha3pIBaeTCs YHOPAIOYCHHOW, €CIIM TOPSIOK
CJeIOBaHUs PJIEMEHTOB B HEH 3aJ1aH.

JIBe ynopsiiOYEHHbIE BBIOOPKH, pa3IMYAIOIIMECs JUIIb  HOPSAKOM
CJ€0BaHUsl 3JEMEHTOB, CUUTAIOTCS PA3JUYHBIMU. EciM MOpsAaoK claeqoBaHUs
AJIEMEHTOB  HE  SIBISIETCS  CYNIECTBEHHBIM, TO  BBIOOpPKAa  Ha3bIBAaeTCA
HEYIOPSAI0YEHHOM.

PaccmarpuBas pasnmuuHble BHABI BBIOOPOK, MBI MPUXOAUM K TaKUM
KOMOMHATOPHBIM  OOBEKTaM Kak pasmewenuss (03 TOBTOPEHHMH H ¢
NOBTOPEHUSIMU), nepecmanoéku (0€3 TOBTOPEHUM UM C TOBTOPEHUAMHU) U
coyemanus (6€3 TOBTOPEHUHN U C IOBTOPCHUSIMU).

Onpeaenenne 2. IlycTb Hy)XHO BBINOJHHUTH OJHO 34 JPYTHM K JICUCTBHUI,
npuueM 1 JelcTBHE MOXKHO BBIMOJHUTH Mp crmocobamu, 2 JeUCTBHE - My
criocobamu u T.4. Toraa oOiee yncao cnocoOOB BHIMOJHUTH BCE 3TH K JACHCTBUIM
HaxomuTcs 1o ¢popmyIie:

N = mg *my*...*my.



Omnpenenenne 3. Yuciao mepecTaHOBOK - 3TO YMCIO CIOCOOOB, KOTOPHIMU
MOYHO TTOMEHSTh N 3JIEMEHTOB MECTaMHU, T.€.
Py =nl=1 *2%3*4%*_ *n
Ol=11=1

IIepecTaHOBKH C IOBTOPEHUSIMU
n!

P(n,n,,...,n) = , THE N +Nn,+...+Nn, =n

n!n,l.n!
Omnpenenenne 4. Ilyctb umeerca N 3IEMEHTOB i, d,...dn. Torga 4ucio

CIOCOOOB  W3BJIEYL M  DJIEMEHTOB, HE YUYWUTHIBAas TOPSAOK  CIEJOBaHUSA,

OTIPENIEIIICTCS YUCIIOM COUETaHUM U3 N mo m:

n!

T mi(n—m)!’

m
n

n>m

Ceouicmea couemaHuii:
0 k n-k
1°. Cn —Cn .
0 k (k-1 k
2°. Cn —Cn_l +Cn—l'
P.C+C +..+4C" =2".

Omnpenesenne S. IlycTh MMeeTcs N 3J€MEHTOB ai, a,...an. loOrjaa YuCIo
crtoco00B M3BJIeUb M 3JIEMEHTOB, YUYUTHIBAS TOPSAOK CICAOBAHUS, ONPEISICTCS
YUCIIOM pa3MelleHuid u3 N mo m:

n!

NGRS

A"
Yucna C;

[MogcuuThiBaTh uMcia BHAAa CY NOPUXOTUTCS HE TOJNBKO MPH PEIICHUH
KOMOWHATOPHBIX 3a/1a4, HO U JJIsl OTIPEICTICHUS OUHOMUATIbHBIX KOIhuyuenmos
6 oOunome Hbviomona (noopoono — 6 credyrwwen aekyuu). DpaHIy3CKUN
matematuk bies Ilackans pa3zpaboran crmoco0 BBIYMUCIEHUS, MPU KOTOPOM UYHCIIA

NpeICTaBIeHbl B BHUJE TaOJNWIBI, KOTOpas Ha3bIBACTCS apupmemuiecKui

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

Co
o oh
C; C C,
Cq Cs Cs Cy
Ci Ci Ci Ci Ci




CO Cl Cn—l Cn

n cee n e coe cee cee n n

C’=1 C"=1Cl=n, C¥=C"*
bokoBeie cTopoHbl TpeyronbHuka Ilackans cocrodaT wu3 eauHul. BHyTpH
TpeyrojbHuka Ilackamsg CTOAT 4YuMCia, IMIOJNy4YarolIMecs CIIOKEHUEM [BYX
COOTBETCTBYIOIIMX YHUCEI HAJl HUM.

Dopmyna 6unoma Heromona 17151 HATypaabHbIX N MMEET BUL!

.b"

(a+b)"=C’-a"+C!-a"*-b+C?-a"?-b*+ ..+Cr-a" .b* +.. +C™.a' - b"* +C"
rae |ck =% - OuHoOMuanbHBIE KOIPPuuyuenmol, npedcmasiaowue u3 ceos
n—KpJ- 4

couemanusi uz N no K.
Beipaxenne B mnpaBoil yactu OuHOMa HbIOTOHAa HAa3BIBAIOT paziodcenuem

eviparicenusn (a+b)", a Bepaxenwe C'-a"*.b* - (k + 1) - m unenom
paznoycenus.

K npumepy, u3BectHas popmyiia COKPAIIEHHOTO YMHOXKEHUS «KBaPaT CYyMMBD» -
3TO YaCTHBII ciiydai OuHOMa HeroTona npu n = 2:

(a+b)*=C)-a®+C}-a'-b' +C2-a’-b?=a® +2ab + b’

AHanoruuHpIM ~ 00pa3oM  JOoKaxkuTe  (QOopMydy — «KyO0a  CYyMMBD»:
(a+b)’=a® +3a’b + 3ab® +b*

Ceoiicmea OuHOMUANBLHBIX KOIPPuyuenmos

Jlns xoadurnenToB OnHOMa Hbpl0TOHA cripaBeJIMBHI CIICIYIONINE CBOMCTBA:

K03 (HUIMEHTHI, paBHOYJAJICHHBIC OT HaYaia U KOHIA Pa3jIoKEHUS, PABHBI MEXKIY
coboit C' =C"™* (mpaBHI0O CHMMETPHH)

k k+1 k+1 «
ck+ckt=c

n+l?

cyMMa OMHOMHUATBHBIX KOA(PUIIMEHTOB paBHA YUCITY 2, BO3BEICHHOMY B CTEIICHb,
PaBHYIO TIOKa3aTeto crernenn Omaoma HetoToHa: |C)+Cl+C2+...+C! =2"|;

CyMMa OWHOMHUATBHBIX KOA(P(OUIIMEHTOB, CTOSIIMX Ha YETHBIX MECTax, paBHa
CyMMe OMHOMHUAIBHBIX KOA(D(DHUIIMEHTOB, CTOSIINX HA HEYETHBIX MECTaxX, U paBHA
2n—1
[IepBbie n1Ba CBOMCTBA SIBJISFOTCS CBOMCTBAMU YHCJIAa COYETAHUM.

bunomunanbHbie KO3(QOUIIMEHTH pa3IOKEeHHUS YIO0OHO MPEACTaBISAThH B BUIE
TpeyronbHuka [lackans:




MNoka3aTeMN
p—— BrHoMUalibble:Ko3bDULMEHTBI
) 4
Ce
I 1
Cy G
0 1 z
2 (£ c; C,
3 C: G c? C:
a a a a
L 1 r-1 L)
n
Ct | i w b b C

BuHoOMUHAIbHOE pPa3JioKeHHe ¢ HCMOJIb30BaHHeM TpeyrojabHuka Ilackans
PaccMmoTpuM cienyrommue BbIpakeHUs co creneHsmu (a + b)", rme a + b ecThb

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

(a+ b)) = a+ b

(a+ by = a* + 2ab + b*

(a+ by = a® + 3a*b + 3ab* + ¥

(a + by = a* + 4a°b + 6a°0* + 4ab® + b

(a + b)° = a° + 5a*b + 102°P* + 10a?b* + 5ab* + b°

Kaxmoe BbIpakeHHE - 3TO TOJMHOM. BO BCEX BBIPAKEHHUSAX MOXKHO 3aMETHUTh
0COOEHHOCTH.

1. B xaxxJ10M BBIpaX€HUU HA OJTHO ciiaraemMoe OOJIbIle, YeM MoKa3aTelb CTEIEHH N.
2. B kaxmaom ciiaraeMoM cyMMma CTeTleHeW paBHa n, T.€. CTEIEHH, B KOTOPYIO
BO3BOJUTCS OMHOM.

3. CTeneHr HAYMHAIOTCS CO CTeNeHW OMHOMa n M yMeHsbimarotcs K 0. [locnemnmii
YJICH HE UMEET MHOXKHTEIS a. [IepBhIi WieH He UMeeT MHOXKHTEIS b, T.€. CTeTIeHU
b HaumHaroTcs ¢ 0 ¥ yBeTMUIMBAIOTCS 0 N.

4. Koaddurmentsl HauvHAIOTCA C¢ | W yBENMYMBAIOTCS Ha OIpeeeHHbIC
3HA4YEHUsI 70 '"MOJOBUHBI MyTU", a MOTOM YMEHBIIAIOTCS Ha T€ K€ 3HAUYCHUS
obpatHo k 1.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

1. CxonbKuMH c1ocOOaMH MOKHO MOCAIUTh 32 KPYIJIbIA CTOJ N MY>KYHUH U N
EHIIMH TaK, YTOObl HUKAKUE J[Ba JIUIa OJHOTO M0JIa HE CUAEIH PAIOM?
Omsem: 2(n')? crnoco6amu. JlecTBUTENLHO, BHIOPATh MECTA A8 MYKUYMH U JUIs
MKEHIIMH MOXHO JBYyMsi cioco0amu. [locime 3Toro MyX4WH MOKHO MOCAAUTh Ha
BbIOpaHHBIX MecTax n! cmocobamu. Ha octampHbIX MecTax n! crmocob0amMu MOMKHO
NOCAJAUTh KEHIIUH.

2. 3 xomonpl, comepkamiedt 52 xapTel, BbHYIu 10 kxapT. B ckombkux
CIIy4asiX Cpeau ITUX KapT OKAXKETCA:

a) XOTsl ObI OJIUH TY3;

0) pOBHO OJIVH TY3;

B) HE MEHEE JIBYX TYy30B;

') POBHO JIBa Ty3a.



Omeem: a) C13- C15; 6) C1-C2; B) C0-C9-4C5,; 1) C2CY,.

3. ns HarpaxaeHus mobeauTeNel MIKOIbHON OJMMITUA/LI 110 MaTeMaTUKE
KyrieHo 10 pa3nuyHbIX KHUT (KHUTW paBHOLIEHHbIE). CKOIBKUMH CIIOCOOAMH 3TH
KHUTH MOKHO PaclpeeNuTh MEXKIy MOOeAUTENIMHU OJIMMIINA/IbI, €CJIM YYaCTHUK,
3aHSABIIMK 1-€ MeCTO JOJHKEH MOJYUYUTh 5 KHUT; MOOEIUTelNb, 3aHsBIIUN 2-€ MECTO
— 3 KHUTH, @ YYACTHUK, 3aHSABIIUHN 3-€ MECTO — 2 KHUTHU?

Omeem: C;,-C?-C2 = 2520 crioco0amm.

4. JlecsiTh pa3IMYHBIX KHHUT HY)KHO PacCTaBHTh Ha JBYX KHH)KHBIX IOJIKax
Tak, 4TOObI Ha KaXKJIOW IMOJIKE CTOSIO He MeHee 4 KHMT. [Iopsiiok pacmonoKeH s
KHHUT Ha MOJIKEe He yuuThiBaeTcsA. CKOJIBKUMHU CIIOCOO0AMHM 3TO MOKHO CJIeIaTh?
Omeem: C; -C¢+C; -C. +C.-C/ =C/, +C;, +C. =672 crnocoba.

Bonpockl K IpaKTHYECKOMY 3aHATHIO
1.  Jlaiite onpeneneHne KOMOMHATOPUKH.
2. 3anuirre OCHOBHBIE (POPMYJIIbI KOMOMHATOPHUKH.
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Knaccuueckoe onpeneseHne BEpOATHOCTU. BoluncieHne BepOATHOCTEH.
[pukiaaxubie 3axa4u

Teopernueckast 4acThb

AureOpa coObiTHii. BeposiTHOCTH

Teopuss BeposiITHOCTEM - MaTeMaTU4ecKas AUCHUIUIMHA, KOTOPas H3y4daeT
3aKOHOMEPHOCTH, CBOMCTBEHHBIE CIyYallHBIM COOBITHUSIM WJIH SIBJICHHSIM.

BeposTHOCTh XapakTepus3yeT Mepy BO3MOKHOCTH TMOSBJIEHUS TOrO WU
WHOTO COOBITHSI MPU JAHHOM KOMIUIEKCE yCIOBUH.

T.0., OCHOBHBIMU MOHATHSIMU TEOPHUH BEPOATHOCTEU SIBIISIOTCS: UCTIBITAHUE,
KOMILJIEKC YCIIOBUM, COOBITHE.

Omnpenenenne 1. KoMmmiekce yclioBuii - BCE TO, UTO COMPOBOXKAAET JAHHOE
coObITHE.

Omnpenenenue 2. CoObiTHe - BCE TO, YTO MOXKET MPOU3OUTH WM HE
NPOU30WTH IPU JAaHHOM HUCTIBITAHHH.

Onpenenenune 3. CoObITHE - JOCTOBEPHO, €CIH OHO OO0s3aTEIBLHO
MPOU30UIET IPU JAHHOM KOMILIEKCE YCIOBUHU.
Onpenenenue 4. CoOblTHE - HEBO3MOXKHO, €CIM OHO HHKOIJIAa HE

MPOU3OUJIET NPH TAHHOM KOMIUJIEKCE YCIOBUU.

Onpenenenue 5. CoObITHE - CTyYaitHOE, €CJIM OHO MOKET MPOU30UTH WIIU HE
IIPOU30MTH MPU JAHHOM KOMIUIEKCE YCIOBUH.

Onpenenenue 6. CoObitus A1, Az, .. An - COBMECTHBIC, €CIU TOSBJICHUE
OJIHOTO W3 COOBITUM TpPU OJUHOYHOM HCIIBITAHUM HE HCKIIOYAET MOSBICHUE
JIPYTUX COOBITUH.

Onpenenenue 7. JIBa cOOBITHS - HE3aBUCUMBIE, €CJIM MOSBICHUE OJTHOTO M3
COOBITUI HE BIMSIET HA BEPOSTHOCTD MOSBICHUS JPYTroOro.



Omnpenenenue 8. (knaccuueckoe) BeposTHOCTb COOBITHSI paBHA OTHOIICHUIO
YKCJIa UCXOJ0B, OJATONPUSTHBIX MOSBICHUIO JAHHOTO COOBITHSI, K OOIIEMY YUCITY
BCEX PABHOBO3MOIKHBIX HUCXOJIOB, T.C.

P(A) = m\n.

3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. U3 xy6uxoB cocrtaBineHo cioBo «KHUI'A». Pe6G€Hok, He yMeromuii
YUTaTh, CMeIIal Bce KyOuku. KakoBa BEpoOsITHOCTb TOTO, YTO OH OBTOPHO CIIOKHUT
UCXOJIHOE CJIOBO.

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

2. B ypHe 5 cunux, 6 kpacubix, 10 3enensix u 15 xentsix mapos. Oaun map
B3su1i. HaliT BEpOATHOCTH TOTO, YTO 3TOT 1Iap OyAeT CUHUIA U KEITHIN.
Pewenue: Tlyctb A- coObITHE, UTO IIAP CUHUMN WIIH KEITHIN.

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

3. [Ipu mepeBo3ke siuKa, B KOTOpOM cojepkaiack 21 cranmaptHas u 10
HECTaHJAapTHBIX JeTajeid, yTepsHa OJHa JeTallb, NPUYEM HEU3BECTHO Kakas.
Ilocne mepeBO3KM U3 SMKAa HayJady U3BJIEKaeTcs | Jneraiib, KOTOpas oKas3ailach
ctanaaptHoil. HaiiTu BeposiITHOCTH TOTO, 4TO ObLIa yTepsiHa: a) cTaHAapTHas
neTanb; 0) HecTaHAapTHAS JeTalb.

Omeem: a) 2/3; 6) 1/3.

Bomnpochbl K MPaKTHYeCKOMY 3aHATHIO
1. TlepeuncnuTe OCHOBHBIC BUABI COOBITHIA.
2. ChopMynupyiTe KIaCCHYECKOE OIpeIeIeHNUE BEPOSTHOCTH.
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CaoiicTBa BeposAITHOCTEI, Teopema 0 cymme BepositHocTeil. IIpeacraBaenne
YMCJI0BBIX HaHHBIX. [IpukiaaHble 3aga4m.

Teopernueckasi 4acThb
Auredpa co0biTuil. BeposiTHOCTH

Omnpenenenue 1. CymMMoOil HECKOJIBKMX COOBITUN HA3bIBACTCS COOBITHE,
COCTOSIIEEe B HACTYIUICHUH XOTS ObI OHOTO U3 IAHHBIX COOBITHIA.
Onpenenenune 2. IlpousBenaeHHEM HECKOJbKUX COOBITHM Ha3bIBACTCS
COOBITHE, COCTOAIIEE B COBMECTHOM HACTYIIJIEHUU BCEX ITUX COOBITHH.
Omnpenenenue 3. PazHOCThIO ABYX COOBITHII A W B Ha3bIBaeTCsl COOBITHE,
KOTOPOE COCTOMUTCS, €CIIH COOBITHE A MPOU30MIET, a COOBITHE B HE IPOU30MIET.
[TycTh U3 N 37€MEHTapHBIX COOBITUN KAKO€ - TO YMCJIO M OJaronpusiTCTBYET
MOSIBIICHUIO COOBITHS A.
BepositHocTh P(A) yioBneTBopsieT CaeayoluM YCIOBUSIM:
1. BepostHOCTB J1H000TO cOOBITHA O<P(A)<I.
2. BeposiTHOCTH TOCTOBEpHOTO COOBITHS paBHa 1.



3. BeposiTHOCTH HEBO3MOXKHOTO COOBITHA paBHa (.

33[[3HI/IH K MIPAKTUY€CKOMY 3aHATHIO

1. Ha 5 oamHakoBbIX KapToukax HamucaHbl OykBbl b, E, P, C, T. OTu xaprouku
HayJauyy pas3iokeHbl B psan. KakoBa BEpOATHOCTh TOTO, YTO IMOJIYYUTCA CIIOBO
BPECT?

Otger: 1/120.

2. B simuke 4 rosyObIX U 5 KpacHBIX mapoB. U3 siiiuka Hayrajy BRIHUMAIOT 2 11apa.
Haiitu BepoTHOCTH TOTO, YTO 3TH IIaphl PA3HOTO IBETA.

OtBerT: 5/9.

3. B 6purane 4 xeHuHbl U 3 MyXunuHbl. Cpeiu 4IeHOB OpUTaibl pa3bIrPhIBAOTCS
4 owrera B Teatp. KakoBa BepOSTHOCTH TOrO, 4TO cpeAau oOianarenei OUICTOB
OKa)KeTcs 2 MKEHUIMHBI U 2 MY>KUYUHBI?

OtseT: 18/35.

Bonpochl kK NpakTHYECKOMY 3aHSITHIO
1. Chopmynupyiite cBOMCTBa BEPOATHOCTH.
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OcHoBHBbIE TEOPpEeMbI TEOPUM BEPOATHOCTEH
TeopeTnyeckas 4acThb
Teopema 1(mmpaBuio «+» Bep.): BeposSTHOCTP CyMMBbI HECOBMECTHBIX
COOBITHI paBHA CyMME BEPOSTHOCTEH ITUX COOBITHH,
1.€. P(A+B+C+...+N) = P(4)*+P(B)+...+P(N).
Cneocmeue: Cymma BepOSITHOCTEH MPOTHUBOMOIOKHBIX COOBITHUH paBHa 1,
T.C.

P(A4) +P(4)=1.
Teopema 2: BepoITHOCTb CYMMBI IBYX COBMECTHBIX COOBITHIA paBHA CyMME

BEPOSTHOCTEHN ITUX COOBITHIA O€3 BEPOSITHOCTH MX COBMECTHOTO MOSIBIICHUS, T.€.
P(A+B) =P(A)*+P(B) - P(4B).

3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. ITonGpackiBaeTcs urpanbHbIi KyOuk. YeMy paBHa BEPOSATHOCTH TOTO, YTO
BBINAJIET YETHOE YHCIIO OUKOB?
Pewenue: Tlyctb A - BBIIAJIO YETHOE YHCIO OYKOB; B, - Bhmano K oukom (K =
1,2,3,4,5,6). CoObiTHe A O3HA4YaeT, YTO HACTYMHUIO XOTs ObI OHO U3 COOBITHI: By,
Ba, Bs, T.6. A = B2 + B4 + Bg. IlockonbKy coObITUSI B2, Ba, Bs HECOBMECTHBI, TO
P(B.)=1/6 (k=1,2,3,4,5,6).
P(4) = P(By)+ P(Bs)+ P(Bs) =1/6+1/6+1/6 =3/6=1/2.
3ameuanue: TOT ke pe3ynbTaT MOJIYYAETCS U HEMOCPEICTBEHHO MO PopMyJie



P(A)=m/n=3/6=1/2.

2. B ypue 40 mapukoB: 15 romyOwix, 5 3enenbix U 20 Genwix. Kakoa
BEPOATHOCTh TOT'0, UTO U3 YPHBI OyAET U3BJICUYECH LIBETHOW IAPUK?

Pewenue: V3BneueHne 1NBETHOrO IIApUKa O3HAYaeT NOsIBIEHHE KOO roiay0oro,
au00 3eJeHOro Iapuka. BeposTHOCTh M3BJICUEHMS TOJyOooro mapuka (coObIThe
A): P(4) = 15/40 = 3/8. BeposATHOCTh M3BJICUCHHUS 3€JICHOTO IIapuka (coObiTne B):
P(B) = 5/40 = 1/8. Tak xak coObITUsS A 1 B HECOBMECTHBI, TO MOJTYYUM

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

3. IlonGpackiBatoTCs 1Ba UrpalibHbIX KyOuka. HaliTu BepOATHOCTH COOBITHS
A - "cymma BBINIaBIIMX OYKOB HE MPEBOCXOINUT YETHIpEX".

Omeem: 1/6.

4. CnoopTtcMeH CTpensieT MO0 MHIIEHH, pa3feieHHOW Ha 3  cekTopa.
BepositTHOCTh monananusi B nepBblid cektop paBHa 0,4, Bo Bropoi - 0,3. Kakosa
BEPOATHOCTh NOTaAaHus JINOO B MEPBbIH, JTMOO BO BTOPOM ceKTOp?

Omeem: 0,7.

5. 2 crpenka cTpenstoT 1o 1enu. BepostHocTh momnananus nepsoro - 0,7,
BTOporo -0,8. HailTu BepoSATHOCTh MOpaKEHUS LIETH.

Pewenue: Tlyctb A - coObITHE, YTO LIETH TOPAXKEHA.
A1 -coObITHE, UYTO 1 CTpEsIOK Tomnai B 1eb.

A> - coObITHE, UTO 2 CTPEIIOK MOTa B IIEJb.
Torna, P(A) = P(41+A42) = P(41) + P(42) - P(41 A2) = 0.7+0.8-0.56 = 0.94.

Bonpochl K IpaKTHYECKOMY 3aHATHIO
1. JlaiiTe xiaccuueckoe onpeiesieHue BEpOSITHOCTH.
2. ChopmynmupyiiTe OCHOBHBIE TEOPEMBI TCOPUU BEPOSITHOCTEH.
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AKCHOMBI CTEpeOMeTPUM

TeopeTnyeckasi 4acThb

81: Teomerpusi 10-11 wmacc [Tekct]: ydeOHWK I 0O0IIE0Opa30BATEIBHBIX
yapexnaenuii / Ilox pen. A.B. IToropenosa. — M.: [Ipocsemenne, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3ansatuu paccmatpuarorcs NeNe 1,3,5: I'eometpusa 10-11 kmacc [TekcT]:
yaeOHuK 17151 001meobpazoBarenbHbIX yupexaenuit / [Tox pen. A.B. [loropenosa. —
M.: IIpocsemenune, 2018

BOHpOCbI K NPAKTHYCCKOMY 3aHATHIO

1. [aiite onpeaeneHue CTEpEOMETPUH.
2. ChopMynmupyliTe OCHOBHBIC aKCHOMBI CTEPECOMETPHH.

Ilpaxkmuueckoe 3anamue 50



Iapa/u1eJIbHOCTH NPAMBIX B POCTPAHCTBE
Teopernyeckas 4acThb

82: Teomerpust 10-11 kmacc [Tekct]: ydeOHMK IS 00IIE0Opa30BATEIBHBIX
yupexxaenuii / Ilox pen. A.B. [Toropenosa. — M.: [Ipocsemenune, 2018

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstumn paccmarpusarorcs NeNe 1,2,3,7,8,13,15: I'eomerpus 10-11 knacc
[TexcT]: yueOHUK mis oOmieodpa3oBaTenbHbIX yupexnaenuit / Ilom pexa. A.B.
[Toropenosa. — M.: IIpocBemenue, 2018

Bonpochl kK NIPAKTHYECKOMY 3aHSITHIO
1. Jaiite onpeneneHre napauieabHbIX IPSIMBIX B TPOCTPAHCTBE
2. ChopmynupyiiTe NpuU3HaK MapauieIbHOCTH MPSMbBIX B IPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 51

IIpu3Haky B3aMMHOI0 PACIOJIOKEHUS PAMBIX. YTO0J MeKIYy NPAMbIMH.
B3auMHoe pacnosioxkeHre NpsiMbIX M I10cKocTel. IlepneHankyasp u
HAKJIOHHAA K IVIOCKOCTH. YTO0J MEKIY NMPAMON U IJIOCKOCTHI0. Teopembl 0
B3aHMHOM PAaCHOJI0KEeHNH NMPAMOH U IJIOCKOCTH

TeopeTnveckas 4acThb

82: T'eomerpuss 10-11 xmacc [Tekcr]|: y4eOHMK st 0OIIc0Opa3oBaTEIbHBIX
yupexnaenuii / Ilox pen. A.B. IToropenosa. — M.: [Ipocsemenne, 2018

3ajaHusA K NPAKTHYECKOMY 3aHSATHIO

Ha 3anaruu paccmarpuBarotrcs NeNe 18, 20, 22, 23, 25, 27-30: I'eomerpus 10-
11 kmacc [Tekct]: yueOHHMK 17151 001e00pa3oBaTeabHbIX yapexaeHuii / [Tog pen.
A.B. Iloropenosa. — M.: IlpocBemenue, 2018

Bonpochl K NpaKTHYECKOMY 3aHSITHIO
Chopmynupyiite onpeeneHue MepreHInKyIsIpa, HaKITIOHHOH, TPOCKITHH.
3anumuTe GOpPMYITY ISl BBIYUCICHUS yTila MEXKIy IPAMOKN U IJIOCKOCTHIO.
3. Chopmynupyiite TeOpeMbl O B3aUMHOM pPACIOJIOKECHUH TPSIMOU U
IJIOCKOCTH.

N =

Ilpakmuueckoe 3anamue 52
IlepneHANKYJISIPHOCTH MPSAMBIX B POCTPAHCTBE

TeopeaneCKaﬂ qacTb



83: Teomerpust 10-11 kmacc [Tekct]: ydeOHMK I 00IIE0Opa30BATEIBHBIX
yupexaenuii / [lon pen. A.B. [Toropenosa. — M.: [Ipocsemenue, 2018

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstuu paccmarpuatorest NeNe 1-6, 9, 10, 12, 13, 17-20: T'eomerpus 10-
11 xmacc [Tekct]: yueOHuK /1 001ieoOpa3oBarenbHbIX yupexxaenuii / [lox pea. A.B.
[Toropenosa. — M.: Ilpocgenienue, 2018

Bonpochl kK TPAKTHYECKOMY 3aHSITHIO
1. Kakue npsimMblie B IPOCTPAHCTBE HA3BIBAIOTCA MEPIEHINKYISPHBIMU ?
2. ChopmynupyiiTe Npu3HaK MEPIECHANKYISIPHOCTH IPSIMBIX B TPOCTPAHCTBE.

Ilpaxkmuueckoe 3anamue 53

Teopema o Tpex nepunenaukyJaspax. [IpusHaku u CBOMCTBA NapaJJieJIbHbIX U
NeprneHAUKYJISIPHBIX INIOCKOCTeH. PaccTossHre OT TOYKH 10 MJIOCKOCTH, OT
NPSAMOii 10 JIOCKOCTH, PACCTOSIHAE MEKAY MIIOCKOCTAMH, MEKIY
CKPEeIUBAIIUMHUCS NPAMBIMH, MKy MPOU3BOJIbHbIMHU GUrypamMu B
NPOCTPAHCTBE

TeopeTnyeckasi 4acThb
83: Teomerpus 10-11 kmacc [Tekcr]: ydueOHMK JuIs 0O0IEO0Opa30BATEIILHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarotcst NeNe 45-50,54-59: T'eometpusi 10-11 xmacc
[Tekct]: y4ueOHuk nmus oOmeoOpa3oBarenbHBIX yupexaenuit / Ilog pem. A.B.
[Toropenosa. — M.: IlpocBernienne, 2018

Bonpochl kK NPAaKTHYECKOMY 3aHITHIO
Cdopmynupyiite Teopemy 0 3 meprneHIuKyIsIpax.
Kakue npsimbie Ha3bIBaIOTCS CKPEIIMBAIOIIUMUCS?
3. ChopmynupyiTe  TpU3HAK  NEPHCHAUKYISIPHOCTH  TUIOCKOCTEH B
IIPOCTPAHCTBE.

N =

Ilpaxkmuueckoe 3anamue 54

IMapaniensbHoe MpoeKTHPOBaHUE U €ro cBoiicTBa. Teopema o



IVIOIIA/I OPTOrOHAJILHOM NPOEKIMHA MHOTI0YI0JIbHMKA. B3aumHoe
PACII0JIOKeHUE POCTPAHCTBEHHBIX uUryp

Teopernueckast yacTpb
84: T'eometpust 10-11 wiacc [Tekcr]: yueOHWK uIs 00IIe00pa30BaTEIBLHBIX
yupexaenuil / [log pen. A.B. Iloropenosa. — M.: [Ipocseuienue, 2018

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstuu paccmatpuBatotcst NeNe 30-34, 43-46, 48: I'eomerpus 10-11 xmace
[Texct]: yueOHuk mnsi obmieoOpa3oBarenbHbIX yupexkaenuit / Ilog pen. A.B.
[Toropenosa. — M.: Ilpocgenienue, 2018

Bonpochl kK NpakTHYECKOMY 3aHATHIO
1. HazoBure cBoiicTBa MapasiebHOTO MPOCKTUPOBAHMS.
2. 3anmumure GOpMyNly HaAXOXKICHUS IUIOMIAJAN OPTOTOHAIBHOM MPOEKIINU
MHOTOYTOJIbHUKA.

Ilpakmuueckoe 3anamue 55
JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE

TeopeTnueckast 4acThb

84: T'eometpus 10-11 kimacc [Tekcr]: yueOHHK a1 0011[c00pa30BaTEIbHBIX
yupexaenuii / [lox pen. A.B. [Toropenosa. — M.: [Ipocsemenune, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstum paccmarpuBarorcs NeNe 1, 2, 4-6, 9-11, 14: TI'eomerpus 10-11
kinacc [Tekcr]: yaeOHuk aiisi obmeoOpazoBaTenbHbIX yupexaenuit / [lox pen. A.B.
[Toropenosa. — M.: IlpocBernienne, 2018

Bonpochl kK NTPAKTHYECKOMY 3aHITHIO
1. Kakumu KoopaHHATaMU XapaKTEpU3yeTCsl TOUKA B MPOCTPAHCTBE?
2. 3anummrte GopMyIly HAXO0XKICHHS CEPEIMHBI OTPE3Ka B IPOCTPAHCTRBE.

Ilpakmuueckoe 3anamue 56

JexkapTroBa cucreMa KOOPAMHAT B IPOCTPAHCTBE. YPaBHEHUE
OKPY’KHOCTH, chepbl, III0CKOCTH. PaccTosiHHE MeKITYy TOUYKAMU

TeopeaneCKaﬂ 4acCTb

84: T'eomerpus 10-11 kmace [Tekcer]: yaeOHHK [Tt 001Ie00pa30BaTEIIbHBIX
yupexaenuii / [log pen. A.B. Iloropenosa. — M.: [Ipocsemenue, 2018



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anatun paccmarpuBarotcst NeNe 1-15: I'eomerpust 10-11 kmace [Tekcr]:
y4eOHHUK J1si 001eo0pa3zoBaTenbHbIX yupexaeHutt / [Toxg pea. A.B. Iloropenosa. —
M.: [Ipocsemenne, 2018

Bonpocskl K NIpaKTHYECKOMY 3aHATHIO
1. Kakumu dopmynaMu MOXHO 3a7aTh ypaBHEHHE IUIOCKOCTH B
IPOCTPaHCTBE?
2. 3anumure (GopMyNly IS HAaXOXKIEHUS PACCTOSHUS MEXIYy TOYKAMH B
IPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 57

Bekropsl. /leiicTBus ¢ BeKTOpamMu. [leiicTBUSA ¢ BEKTOpaMH,
3aJaHHBIMHU KoopanHaTtamu. CkajsipHOe NpPon3BeeHNe BEKTOPOB.
BexkTopHoOe ypaBHeHHe NPAMOM U IUI0CKOCTH. Mcnosib30BaHUEe BEKTOPOB
NPH J0KA3aTEJbCTBE TEOPEeM CTepeoMeTPHH

TeopeTnueckast 4acTb

84: I'eometpust 10-11 kmacc [Tekcr]: yueOHUK 1ist 00II€00pa30BaTEIBHBIX
yupexnaenuii / [lox pen. A.B. [Toropenosa. — M.: [Ipocsemenune, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anarum paccmarpusarorcs NeNe 50, 51, 53-58, 65, 66: I'eomerpus 10-11
kinacc [Tekcr]: yaeOHuk aist obmeoOpazoBaTenbHbIX yupexaenuit / [lox pen. A.B.
IToropenosa. — M.: [Ipocserienue, 2018

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. JlaiiTe moHsSTHE BEKTOpA.
2. Kakwue BekTOpa Ha3pIBalOTCSl KOMITJIAHAPHBIMU?
3. 3anmmure hopMyITy ISl HAXOXKICHHUS CKATSPHOTO TIPOU3BEICHHUS BEKTOPOB.

Ilpakmuueckoe 3anamue 58

Pazin4yHble BUAbI MHOTOrpaHHUKOB. X n3odpaxkenuns. Ceyenus,
pa3BepTKH MHOTOTPAHHUKOB. BUIbI cHMMeTpHii B IPOCTPaHCTBe.
CumMeTpus Tesl BpalleHHsI ¥ MHOTOTPAHHUKOB

TeopeaneCKaﬂ 4acCTb

85: T'eomerpus 10-11 kmace [Tekcer]: yaeOHHK [Tt 001Ie00pa30BaTEIbHBIX
yupexaenuii / [log pen. A.B. Tloropenosa. — M.: [Ipocsemenue, 2018

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO



Ha 3anstum paccmarpuBarorcss NeNe 2-5: I'eomerpus 10-11 kmacc [Tekcr]:
yueOHHK IS 001eo0pa3oBarenbHbix yupexaenuit / [log pen. A.B. Iloropenosa. —
M.: IIpocsemienue, 2018

Bonpocskl K NIpaKTHYECKOMY 3aHATHIO
1. IlepeuncnuTe OCHOBHBIE BUbl MHOI'OIPAHHUKOB.
2. Kaxkue BUIbI CUMMETpPUI B IPOCTPAHCTBE BbI 3HAETE?

Ilpakmuueckoe 3anamue 59-60
IIpu3zma

TeopeTnueckast yacTb

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

3a11aH1/m K IPAKTHYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 7, 9-16, 23: I'eomerpus 10-11 xmacc
[Texct]: yueOHuk nns obmeoOpa3oBarenbHBIX yupexaenuit / Ilog pem. A.B.
IToropenosa. — M.: [Ipocsernienue, 2018

Bonpocsl kK NTPAKTHYECKOMY 3aHSITHIO
1. JlaitTe onpeaeneHue mpu3Msl.
2. Kaxue BuabI mpusMm BbI 3HaeTe?
3. Ilepeuncnure 3MeMEHTHI, U3 KOTOPBIX COCTOUT MPHU3MA.

Ilpakmuueckoe 3anamue 61
[Hapajeaenunen

TeopeTnueckasi 4acTb

85: Teomerpus 10-11 xmacc [Tekcr]: yueOHHWK I OOIIEOOpa30BaTEIBHBIX
yapexnenuii / Ilox pen. A.B. IToropenosa. — M.: [Ipocsemenne, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstum paccmarpuBarotcs NeNe 26-29, 32: T'eomerpusi 10-11 xmace
[Tekct]: y4ueOHumk s oOmeoOpa3oBarenbHBIX yupexkaenuit / Ilog pem. A.B.
IToropenosa. — M.: [Ipocsermienue, 2018

Bonpochl kK NpakTHYeCKOMY 3aHATHIO
1. [aiite onpeaeneHue napauienenurnena.



2. Ha3zoBuTe OCHOBHBIE CBOMCTBA MapasuieenuIe/a.

Ilpakmuueckoe 3anamue 62-63
IHupamuga

Teopernueckasi 4acTb

85: T'eomerpust 10-11 kmacc [Tekct]: y4eOHUK I 0OIIEOOpPa30BATEIBHBIX
yupexaenuii / Ilox pen. A.B. [Toropenosa. — M.: [Ipocsemenune, 2018

3a)1aH1/m K MPAKTUYE€CKOMY 3aHATHIO

Ha 3anmarum paccmarpuBarorcs NeNe 35-39, 41, 43, 45, 48-50, 56-61:
I'eometpuss 10-11 «wmacc [Tekcr]: yueOHuk it 00meoOpa3oBaTENbHBIX
yupexaenuii / [lox pen. A.B. [Toropenosa. — M.: [Ipocsemenne, 2018

Bonpochl kK TPAKTHYECKOMY 3aHSITHIO
1. [aiite onpeaeneHue MAPaMU/Ib.
2. Kaxkas nupamuja Ha3bIBaeTCsl yCEUEHHOM?
3. HazoBute OCHOBHBIE 3JIEMEHTHI MUPAMHUIBI.

Ilpakmuueckoe 3anamue 64-65

Huauuap

TeopeTnueckasi 4acTb

86: Teomerpuss 10-11 xmacc [Tekcr]: yueOHMK U1 0O0IEO0Opa30BATEIILHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITUHIO

Ha 3anstun paccmatpuBarorcst NeNe 1,3,5,6,7: I'eomerpus 10-11 xmacc [Teker]:
yueOHuK 17151 oOtieobpazoBarenbubix yupexaenuit / [lox pen. A.B. Tloropenosa. —
M.: IIpocBemenue, 2018

Bonpochl kK TPAaKTHYECKOMY 3aHIATHIO
1. Chopmynupyiite onpeneneHne MUINHAPA.
2. UYro HazpIBaeTcs o0Opasyromen nuiauHapa?

Ilpakmuueckoe 3anamue 66-67
Konyc

TeopeaneCKaﬂ 4acCTb



86: T'eomerpuss 10-11 xmacc [Tekcr]: y4yeOHMK U1 0OIICOOpa30BATEIBHBIX
yupexnaenuil / Ilog pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstuu paccmarpuBatotcss NeNe 9, 11-15, 21, 23, 27: I'eomerpus 10-11
ki1acc [Tekcr]: yueOHUK At oOmeoOpa3oBaTenbHbIX yupexaenuii / [lox pen. A.B.
[Toropenosa. — M.: [Ipocsernienue, 2018

Bonpocsl k NpakTHYEeCKOMY 3aHATHIO
1. Chopmynupyiite onpeneneHrue KoHyca.
2. B uém otnnuune KoHyca OT yCeYEHHOTO KOHYCA.
3. JlaitTe monsitue obpasyrorieit KoHyca.

Ilpakmuueckoe 3anamue 68-69
Hlap

TeopeTnueckast 4acTb

86: T'eomerpust 10-11 kmacc [Tekcr]: y4ueOHMK Uit 00IICOOpa3oBaTEIBHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstumn paccmatpuBatrotcst NeNe 29, 31, 32, 36, 37, 43, 52: I'eometpus 10-
11 xmacc [Tekct]: yueOHuK 11 00meodpa3oBarenbHbIX yupexaeauii / [lox pea. A.B.
IToropenosa. — M.: [Ipocserienue, 2018

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. Kakoe Teno BpallleHUsl Ha3bIBACTCS 1IAPOM ?
2. Jlaiite moHsaTHE ChEephl.

Ilpakmuueckoe 3anamue 70
O0BEéM napajsienenumnena

TeopeTnyeckasi 4acTb

87: Teomerpus 10-11 wmacc [Tekcr]: y4eOHHMK Juii  0OIICOOpa30BATEIBHBIX
yupexaenuii / [log pen. A.B. Tloropenosa. — M.: [Ipocsemenue, 2018

3allaHI/IH K IPAKTHICCKOMY 3aHATHIO



Ha 3anstum paccmarpuBarorcss NeNe 1-6, 11-13: T'eomerpus 10-11 kmacc
[Texct]: yueOHuk nnsi oOieoOpa3oBarenbHbIX yupexxaenuit / Ilog pen. A.B.
[Toropenosa. — M.: [Ipocsemienue, 2018

Bonpochl kK NIPAKTHYECKOMY 3aHITHIO
1. Maiite onpenenieHre quaroHaiu napajuiesenumea.
2. 3anummre Gopmyily A1 HaXOXKIEHUs 00bEMa mapasjiesienuIea.

Ilpakmuueckoe 3anamue 71
O0béM npu3mMbl

TeopeTnueckast yacTb

87: Teomerpus 10-11 kmacc [Tekcr]: ydeOHMK Ui 0OIIEOOpPA30BATEIBHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3a11aH1/m K IPAKTHYE€CKOMY 3aHATHIO

Ha 3ansatuu paccmarpuparorcst NeNe 19, 21, 22, 27-30: T'eomerpust 10-11 kacc
[Texct]: yueOHuk nns obmeoOpa3oBarenbHBIX yupexaenuit / Ilog pem. A.B.
IToropenosa. — M.: [Ipocsernienue, 2018

Bomnpochl K MPaKTHYeCKOMY 3aHATHIO
1. 3anmummre GopMyITy I HAX0XKICHHUS TTOTHOW MOBEPXHOCTH TPU3MBI.
2. 3armumure GopMylny JUIS HaxoXJAeHUs o0béMa TMpsSMON, HAKIOHHON
TIPU3MBL.

Ilpakmuueckoe 3anamue 72
O0béM nupaMuabI

TeopeTnyeckasi 4acTb

87: Teomerpus 10-11 kmacc [Tekcr]: ydeOHMK Uit 0O0IIEOOpPA30BATEIIHHBIX
yupexaenuii / [Tox pen. A.B. Ioropemnosa. — M.: Ilpocsemenue, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstum paccmarpuBarorcst NeNe 33-37, 46: T'eomerpust 10-11 xmacc
[Texct]: y4yeOHMK s oOmieoOpasoBarenbHbIX yupexnaenuit / Ilom pen. A.B.
IToropenosa. — M.: [IpocBemienue, 2018

Bonpochl kK NpakTHYEeCKOMY 3aAHATHIO
1. 3anumure popMyny s HAXOKACHUS TUPAMUJIBIL.



2. Jlaiite onpeneneHue TeTparapa.

Ilpakmuueckoe 3anamue 73
O0béM nmanHapa
Teopernueckasi 4acTb

88: Teomerpus 10-11 kmacc [Tekcr]: ydeOHMK Ui 0OIIEOOpPA30BATEIBHBIX
yupexaenuit / Ilog pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

3a)1aH1/m K MIPAKTHYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpusatorcss NeNe 1-3: I'eomerpust 10-11 xmacc [Tekcr]:
yueOHHK JiIsi 001eo0pa3oBarenbHbiX yupexaenuit / [log pen. A.B. Tloropenosa. —
M.: [Ipocsemienue, 2018

Bonpochl kK NTPAKTHYECKOMY 3aHSTHIO
1. 3anumure Gopmyny A HaXOXKIACHUS 00bEMA LIMIIUHIPA.

Ilpakmuueckoe 3anamue 74
O0Bém KoHyCa
TeopeTnueckast 4acThb

88: Teomerpus 10-11 kmacc [Tekcr]: ydeOHMK JuIs O0OIICOOpPA30BATEIBHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBatorcs NeNe 7-11, 15-18: T'eomerpus 10-11 xmacc
[Tekct]: y4ueOHuk mus obmeoOpa3oBarenbHBIX yupexaenuit / Ilog pem. A.B.
[Toropenosa. — M.: IlpocBernienne, 2018

Bonpochl K NpaKTHYECKOMY 3aHATHIO

1. Tlo xako# hopmyne BeaucisieTcs 00bEM KoHyca?

2. JlaiiTe moHsiITHE YCEUEHHOIO KOHYCA.

Ilpakmuueckoe 3anamue 75
O0bém mapa

TeopeTnueckasi 4acTb

88: Teomerpus 10-11 xmacc [Tekcr]: ydeOHMK JuIs 0OOIIEOOpPA30BATEIIHHBIX
yupexaenuii / [log pen. A.B. Iloropenosa. — M.: [Ipocsemenue, 2018



3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotcst NeNe 21-24,27-30: I'eometpust 10-11 xmacc
[Texct]: yueOHuk nnsi oOieoOpa3oBarenbHbIX yupexkaenuit / Ilog pen. A.B.
[Toropenosa. — M.: Ilpocgenienue, 2018

Bonpocskl K NIpaKTHYECKOMY 3aHATHIO
1. Maiite nousitue paauyca mapa.
2. 3anumure Gpopmyily A1 HaX0XKJIeHUud 00bEMa 1apa.

Ilpakmuueckoe 3anamue 76-77
Ilnomaas 00K0BO¥ MOBEPXHOCTH TeJI BPALLICHUS

TeopeTnueckast yacTb

88: Teomerpus 10-11 kmacc [Tekcr]: ydeOHMK [yt 0OIEOOpA30BATEIBHBIX
yupexaenuii / [Tox pen. A.B. Iloropenosa. — M.: Ilpocsemenue, 2018

3agaHuA K NPAKTHYECKOMY 3aHSATHIO

Ha 3ansatuu paccmarpuBarorcs NeNe 36, 38, 39, 42-44: T'eomerpust 10-11 kiacc
[Texkct]: yueOHuk nns obmeoOpa3oBarenbHBIX yupexxaenuit / Ilog pem. A.B.
IToropenosa. — M.: [Ipocsernienue, 2018

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. JlaiiTe moHsATHE TEN BPAILICHUSA.
2. 3anumure GopMyJIbl IJis BRIYUCAECHUS OOKOBOW MOBEPXHOCTH HWJIMHAPA U
KOHYyca.

CnucoK peKOMeH/1yeMOi JIUTepaTypbl
Cnucoxk 0CHOBHOM JIUTEPATYPbI
1. Anre6pa um Hauvama Martemarmyeckoro anamm3a. 10-11 xmaccer [Tekcr]:
yueOHUK 11 001meo0pazoBaTenbHbIX yupexaenwuii / [Tox pen. A. H. Kommoroposa. —
M.: Ilpocsemenue, 2020.
2. Teomerpuss 10-11 kmacc [Tekct]: yueOHuMK mmsi 00IIE00pa30BATEIBHBIX

yupexaenuii / [Tox pen. A.B. Tloropenosa. — M.: IIpocsemenue, 2018.

Cnucok 10nOJHUTEIbHOM JINTEPATYPHI
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