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Bsenenue

B Meroamueckux ykazaHUAX MPEACTABIEH MaTepual A IPOBEIEHUS IPAKTHUUECKUX
3aHATUH 10 TUCHMIUIMHE ¢ oOydarommmucs 1o cnenuansHoctu 34.02.01 CectpuHckoe aeno.
AKTyallbHOCTb ~ W3Y4€HHUs  JaHHOM  y4eOHONW  JUCHMIUIMHBL  OOYCJIOBJIEHA
(hopMUpOBaHHEM COBOKYIMHOCTH 3HAHWH, YMEHUH M HABBIKOB PaOOTHI C MaTeMaTHUYECKUMHU
UHCTpyMeHTaMH. B xoxe wu3ydeHus Kypca «MaremaTuka» CHUCTEMaTHYECKU U
MOCIIEIOBATEIHHO (POPMHUPYIOTCS HABBIKM YMCTBEHHOTO TPy/a: MJIAHUPOBAHUE CBOEH paboThI,
MIOMCK PallMOHAJIbHBIX IIYTEH €€ BBIIIOJIHEHUS, KpUTUYECKas OLIEHKa pe3y/IbTaToB.

Lenb ocBOEHUS AUCHUIUIMHBI OPUEHTUPOBAHA HA JOCTHIKEHHE CIIEAYIOIIUX LIeIeH:

e popMupoBaHUE NPEICTABICHUNH O MaTeMaTUKE KaK YHUBEPCAJIBLHOM S3bIKE HAYKH,
CPEJCTBE MOJICTMPOBAHMUS SIBJICHUN U MPOIIECCOB, 00 UAEIX U METOJaX MaTEMaTHKU;

®pa3BUTHE  JIOTMYECKOTO  MBIILJIEHUS, IPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
QITOPUTMUYECKON KYJIBTYphl, KPUTHUYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOJAWMOM JUIs
Oynymeid TpoQEeCCHOHAIBHON  NIeATeNBbHOCTH, IS TMPOJOJDKEHUs O00pa3oBaHUs U
caM000pazoBaHUs;

®OBJIQJICHUE MAaTeMAaTUYECKUMHU 3HAHUSIMHU U YMEHHUSIMH, HEOOXOJMMBIMH B
MOBCEIHEBHON JKU3HHU, Ui M3YyYEHHMsS] CMEXKHBIX €CTECTBEHHOHAyYHBIX AMCLUMIUIMH Ha
0a30BOM YpOBHE U JUCHMIUIUH MPO(EeCCHOHATBFHOTO MKIA, Ui MOJIy4eHHs 00pa3oBaHUs B
obracTsx, He TPeOyIOIHX yriIyOJIeHHON MaTeMaTHu4ecKoi MOArOTOBKH;

® BOCIIUTAaHUE CPEACTBAMHM MAaTEMAaTHKHU KyJIbTYphl TUYHOCTH, TOHUMAHUS 3HAUUMOCTH
MaTeMaTHKH JJI1 HAyYHO-TEXHUYECKOTO MpOTpecca, OTHOIIEHUS K MaTeMaTUKe KaK K 4acTH
00111e4YeI0BEYECKON KyJIbTYpPhI Uepe3 3HAKOMCTBO C UCTOPHEN Pa3BUTHUS MaTEMaTHKH,
SBOJIIOIMEN MaTeEMAaTHYECKUX UIEH.

OcHOBHBIE 3a7jauyll OCBOEHHUS JUCHMIUIMHBI: IOMOYb OOydaromMMcs OCO3HAaTh
LEJOCTHYI0 KapTHHY HW3y4aeMoro Marepuaia; oOJerYuTh YCBOEHHE MaTepuana,
WHAWBUYAJIN3UPOBATh 00yUEHHE, COBEPLIEHCTBOBATH KOHTPOJIb U CAMOKOHTPOJIb, IOBBICUTH
pe3yAbTaTUBHOCTH y4eOHOTO Ipolecca.

OcBoeHue coaepxaHuss y4eOHOM IUCHUIUIMHBI OOECIIEYMBACT Ha  KAKIOM
HPaKTUYECKOM 3aHITUH JOCTHKEHHE 00YJaIOIMMUCS CIICIYIOIUX Pe3yIbTaTOB:

JIUYHOCMHBIX:

— cOPMHUPOBAHHOCTH IMPEACTABICHUHA O MaTEMAaTHKEe KaK YHUBEPCAILHOM S3bIKE
HAyKH, CPECTBE MOJICIIMPOBAHHUS SBJICHUI U IIPOLIECCOB, HIEAX K METOJaX MaTEMAaTHKH;

— NOHMMaHHE 3HAYMMOCTH MATEMATUKH JUIi HAay4HO-TEXHHYECKOro Iporpecca,
chopMHPOBAHHOCTh OTHOIICHHSI K MAaTEMAaTHUKE KaK K 4aCTU OOIIEUEeIOBEYECKON KYJIbTYphI
4yepe3 3HAKOMCTBO C HCTOPUECH pa3BUTHUSI MATEMATHKH, YBOJIIOLMEH MATEMaTHYCCKUX UICH;

—pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  [POCTPAHCTBEHHOTO  BOOOpaXKeHHH,
ANTOPUTMHYECKON KYJIBTYPbl, KPUTHYHOCTH MBIIUICHHS HAa YPOBHE, HEOOXOIMMOM st
Oynymieit mpodecCHOHANbHON — AEATENbHOCTH, JUIA IMPOJOJDKCHUS 00pa3oBaHUs |
caMo00pa3oBaHus;

—OBJIQJICHME MaTEMaTHYeCKUMH 3HAHUSMA W yMCHUSMH, HEOOXOIUMBIMH B
MOBCEIHEBHOM O KWU3HU, JUII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCHUIUIUH |
JIMCIUIUTHH Tpo(ecCHOHAaIbHOTO LUKNIA, JUIS TMOJydeHHs oOpa3oBaHHS B OOJAcTAX, He
TpeOYIOIMX YTIyOJIeHHOM MaTeMaTH4eCcKO! TOATOTOBKY;

—TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIE CaMOOOpa30BaHHUIO, HA
NPOTSDKCHUU BCEH JKW3HH, CO3HATENFHOE OTHOIICHHE K HENPEephIBHOMY 00pa30BaHHUIO Kak
YCIIOBUIO YCTIEIIHOW TPO(eCCHOHaNbHON 1 00IIECTBEHHOH JIESITeNbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTEILHOW TBOPYECKOW M OTBETCTBEHHOM
IeATeNbHOCTH;



— TOTOBHOCTh K KOJUIGKTUBHOU pabOTe, COTPYJAHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeNIbHOM, OOIIECTBEHHO TOJIE3HOH, YUeOHO-HCCIeIOBATEIbCKOM, MPOSKTHOM U
JIPYTUX BUAAX NEATEITHHOCTH;

— OTHOIIEHHWE K TPOPECCHOHATBHON [EATEIILHOCTH KaK BO3MOXKHOCTH YYacTHUSI B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPOOIIEM;

MemanpeomemHulx.:

— YMEHHE CaMOCTOSTEIBHO OMPEACIATh eI ACATCIPHOCTH W COCTAaBJISATH ILIAHBI
NESITEILHOCTH; CaMOCTOSTEIBHO OCYIIECTBISATH, KOHTPOJHMPOBATH M KOPPEKTHPOBATH
JESITeILHOCTh; MCIOJB30BaTh BCE BO3MOJKHBIC PECYPCHI JUISl JOCTHIKCHHSI TIOCTaBICHHBIX
[ee M peaau3alii TUIAaHOB JISATEIIBHOCTH; BEIOMPATh YCICIIHBIC CTPATETHH B PA3IMYHBIX
CUTYaITUsX;

— YMEHHE NPOAYKTUBHO OO0IIAThCA U B3aMMOJIEHCTBOBATH B IPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYHUTHIBATh TO3WUIUU JAPYIrUX YYaCTHHKOB JCATEIBHOCTH, 3(PPEKTUBHO
paspeniath KOH(IUKTHI;

— BJIQJICHHE HABBIKAMH TIO3HABATEIHHOU, Yy4eOHO-MCCIEI0BATEIILCKOM M MPOEKTHOM
NESTeILHOCTH, HAaBBIKAMH  pa3pelieHus MpoOJieM; CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITSIBHOMY TIOMCKY METOJOB pCIICHUS TPAKTHYSCKUX 3a7ad, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHWS;

—TOTOBHOCTh U CITOCOOHOCTH K CaMOCTOSITEIbHOW HMH(POPMAITMOHHO-TIO3HABATEIHLHOM
JEeSITeILHOCTH, BKIIOUAsi YMEHUE OPUCHTHPOBATHCS B Pa3MYHBIX UCTOYHHKAX WH(OPMAIIUH,
KPUTHUYECKH OICHUBATh M WHTEPIPETHPOBATH HH(DOPMAIHIO, MMOJTYYaeMyI0 M3 Pa3IMIHBIX
HMCTOYHUKOB;

—BJIaJICHHE S3bIKOBBIMH CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO HM3JaraTh CBOIO
TOYKY 3pEHMSI, UCII0JIb30BATh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

— BJIaJICHUE HABbIKaMU IO3HABATEIbHON pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3yAbTATOB W OCHOBAHMIA, TPAHHI] CBOETO
3HAHMSI U HEe3HAHUS, HOBBIX [MO3HABATEIBHBIX 3a/1a4 U CPE/ICTB VI UX JOCTHKEHUS;

—IIeJICYCTPEMJIEHHOCTh B TOWCKAX M NPHUHITUM PEIICHUN, COOOpasUTEIbHOCTh U
WHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTaBICHHM; CIMOCOOHOCTh BOCIPUHUMATh
KpacoTy ¥ TapMOHUIO MHUDA;

NnpeoMemHublX.

—c(hopMUPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOM KyIbTYphI U
MecCTe MaTeMaTUKH B COBPEMEHHOU IMBMIIM3ALMH, CIIOCO0aX OMHUCAHMS SIBJICHHUN PEalbHOTO
MHpa Ha MaTEMaTHYECKOM SI3bIKE;

—c(hopMUPOBAHHOCTH MPEACTABICHUN O MATEMAaTUYECKUX MOHATUSAX KaK BaKHEHIIMX
MaTeMaTHYEeCKUX MOJENSAX, MO3BOJIAIONIMX OMHUCHIBATh W HM3Yy4YaTh pa3HbIe MPOIECCHl U
SIBJICHUS, TOHMMaHUE BO3MOXHOCTH aKCHOMAaTHYECKOTO TOCTPOSHUS MaTeMaTHYeCKUX
TEOPUH;

—BJIAJICHHE METOJaMU JO0Ka3aTelIbCTB U AalTOPUTMOB pEIICHHUS, YMEHHE UX
MIPUMEHSTH, TPOBOJUTH TOKA3aTEIbHbBIE PACCYKICHHS B XO/I€ PEIICHUS 3a/1aY;

—BJIaJICHHE CTAaHIAPTHBIMH MPUEMaMU PELICHUs] PAIMOHAIBHBIX U UPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH M HEPABEHCTB, UX CHCTEM;
WCII0JIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YHUCIIE IS MOUCKA TTYTH PEIIeHUS
Y WLTIOCTPAIINH PEIeHUs YpaBHEHUI 1 HEPaBEHCTB;

— cOPMHUPOBAHHOCTh MPEJCTABICHUNH OO0 OCHOBHBIX TMOHATHUAX MaTEMaTHYECKOTO
aHallM3a W HMX CBOWCTBax, BIAJICHHE YMEHHEM XapaKTepH30BaTh MOBeJCHHE (YHKIIHA,
WCI0JIb30BaHKE TIONYYCHHBIX 3HAHHUU JIJIsl ONMCAHUS M aHAJIN3a peabHBIX 3aBUCUMOCTEI;

—BJIAJICHHE  OCHOBHBIMH  TIOHSATHUSMH O TIUIOCKAX W TPOCTPAHCTBEHHBIX
reoMeTpuueckux (Qurypax, UX OCHOBHBIX CBOHCTBaX; CGHOPMUPOBAHHOCTh YMEHH
pacmo3HaBaTh Te€OMETpHUYECKHe (HUTypbl Ha 4YepTeKax, MOJEISIX U B PEATbHOM MHpE;



MPUMEHEHHE M3yYCHHBIX CBOWCTB TIeOMETpudeckux ¢uryp u QopMmyn uis peuieHHs
r€OMETPUUYECKUX 3a/1a4 U 3314 C PAKTUYECKUM COJIEPKAHUEM;

-c(opMHpPOBAaHHOCTh MpPEJCTABICHUI O TMpoleccax M SABICHHUIX, HMEIOMINX
BEPOSITHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE, OCHOBHBIX
MOHATUAX JJIEMEHTAapHOM TEOpUM BEPOSITHOCTEH; YMEHUHM HAaXOAWThb U  OLIEHHUBAaTh
BEPOATHOCTH HACTYIUICHUSI COOBITHH B MPOCTEUIINX MPAKTUYECKUX CUTYalUSX U OCHOBHBIC
XapaKTEPUCTUKH CIIy4YalHBIX BEIUUNH;

-BJIaJICHUE HABbIKAMU HCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX HPOrpaMM IpU
pelIeHNH 3aau.

[Inanupyemble JIMYHOCTHBIE Pe3yJbTaThl B XOJ€ peaau3aliu 00pa30BaTebHON
MIPOrPaMMBI:

JIP 3. CoOmronaromuii HOPMBI MPABOTIOPSIIKA, CIASAYIONINN HaeaaM TPaXKJaHCKOTO
obmiectBa, obecrieueHusi 0€30MACHOCTH, TIpaB W CcBOOOA Tpaxkaan Poccuu. JIosmbHBIN K
YCTaHOBKaM M TMPOSIBICHUSM MPEJCTaBUTENEH CYOKYyIbTyp, OTIMYAIOMUNA MX OT TPYMIl C
JNECTPYKTUBHBIM U JEBUAHTHBIM IOBeAEHUEM. JIeMOHCTpUpYIOIIMHA HEOmpusThe U
MpenyNpeXIa0NNN COIIMATIBLHO OTIAaCHOE TIOBEJIEHUE OKPYKAIOLIUX.

JIP 4. IlposBisiromMii W JEMOHCTPHUPYIOIIMI  yBaK€HHWE K JIIOASIM  TpyJIa,
OCO3HAIOIIMN HEHHOCTh cOOCTBEHHOro Tpyaa. Crpemsmuiics K (OpMUPOBaHHIO B CETEBOM
cpelie TIMYHOCTHO U MPOo(hecCHoHaIbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEIa).
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[IpakTueckoe 3anatue 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 pacnojioskeHue NpsIMbIX M IUlocKocTel. [lepnenaukynsap n
HAKJIOHHAsl K IUIOCKOCTH. YTOJ MEXAYy NpSAMON M IUIOCKOCTBbIO. TeopeMbl O B3aMMHOM
PacroJIOKEHUH NPSIMOM U MJIOCKOCTH.

[TpakTueckoe 3anarue Ne 52 [lepneHAUKYISIpHOCTD NPSMBIX B IPOCTPAHCTBE 51
ITpakTnyeckoe 3anstue Ne 53Teopema o Tpex neprnenaukynspax. [IpusHaku u cBoiictsa | 51




MapaJUICIbHbIX U MEPIEHIUKYIISPHBIX INIOCKOCTEN. PaccTosiHME OT TOYKHU 10 IUIOCKOCTH,
OT IIPSIMOM 10 IUIOCKOCTH, PACCTOSHUE MEKY IUIOCKOCTIIMH, MEXKY CKPEILMBAIOINMHUCS
NPSIMBIMH, MEXTy IIPOU3BOJIBHBIMHU (PUTYpaMu B IPOCTPAHCTBE.

[TpakTaeckoe 3ausitue Ne 54 ITapannenbHoe MPOEKTUPOBAHKUE U €ro cBoicTBa. Teopema | 52
0 IUIOIIAAM OPTOTOHAIBHOW MPOEKIMHM MHOTOYTOJbHHKA. B3anmMHOe pacmosoxeHne
POCTPAHCTBEHHBIX (PUTYD

IIpaxkTrueckoe 3ansTue Ne 55 JlekapTOBbI KOOPAMHATHI B IPOCTPAHCTBE 52
[Ipaktuyeckoe 3ansitie Ne 56 JlexkaproBa cucreMa KOOpDAMHAT B TPOCTPAHCTBE. | 52
YpaBHEHHE OKPYKHOCTH, Cepsl, INOCKOCTH. PaccTosiHnEe MeX Ty TOUKAMH.

[TpakTaeckoe 3ansaTue Ne 57 Bekropsl. [eiicTBus ¢ Bekropamu. JlelicTBus ¢ BekTopamuy, | 53
3aJJaHHBIMH KoopauHaTaMu. CKalsIpHOE MPOU3BEICHNE BEKTOPOB. BeKTOpHOE ypaBHEHHE
npssMOM W TIOCKOCTH. VIcronb30BaHME BEKTOPOB TMPH  JIOKA3aTEIbCTBE TEOPEM
CTEPEOMETPHUH.

[TpakTaeckoe 3aHsatue Ne 58 PasnuuHple BUABI MHOTOTPaHHUKOB. X wm3oOpaxkenus. | 53
CeueHusi, pa3BepTKH MHOTOTPAHHHUKOB. BUIpl cuMMeTpwii B mpocTpancTBe. CUMMETpUs

TEJI BPAIEHWUS] 1 MHOTOTPAaHHUKOB.

[Tpaktudeckoe 3ausTre Ne 59-60 IIpuzma 54
ITpakTueckoe 3anarue Ne 61 [lapannenenunes 54
[Tpaktudeckoe 3ansTre Ne 62-63 [Tupamuaa 55
ITpaktndeckoe 3ansTre Ne 64-65 [unmaap 55
[Tpaktnyeckoe 3ansTre Ne 66-67 Konyc 56
[Tpaktudeckoe 3ansTue Ne 68-69 Illap 56
[Tpaktuueckoe 3anstue Ne 70 O0bpEM napaenenumnena 57
[Tpaktrueckoe 3anstue Ne 71 O6bpEM npu3MbI 57
[TpakTrueckoe 3anstue Ne 72 O0bpEM TUpaMuIbl 57
[Tpaktrueckoe 3anstue Ne 73 O0bEM ImuIMHIpa 58
[Tpaktuueckoe 3anstue Ne 74 O6bEM KOHYCA 58
[Tpaktuueckoe 3anstue Ne 75 O6bEM mrapa 59
[Tpaktrueckoe 3anstue Ne 76-77 I1nomaas 60KOBOM MOBEPXHOCTH TEJ BPAIICHHS 59
CHucoK peKOMEHAYEMOH JTUTEPaTypPhI 60




Ilpaxmuueckoe 3anamue 1

ApupmMeTnuecKkue 1eiCTBUA HA YNCIAMHU, HAXO0KIEHUE NPUOJIUKEHHBIX
3HAYECHMU BEJIMYUH M MOrPEIIHOCTEN BHIYMCICHUN, CPABHEHHE YUCJIOBbIX
BbIpasKeHUM

TeopeTnyeckas 4acTb

YMeHue BBHITIOJNHATH — alNreOpanvyeckue MpeoOpa3oBaHUsl  SBISICTCS
BAKHEHIIIMM 3JIEMEHTOM MAaTEMAaTU4YECKOW MOATOTOBKU. B sK3aMeHalMOHHBIX
3aJaHUsIX M TeCcTax BCerjga IMPUCYTCTBYIOT 3ajlaud Ha  YOPOIICHUS,
npeoOpa3oBaHus U BBIYUCIICHUS.

[IpeoGpazoBanus anreOpanyecknux  BBIPAKEHUU  CTpOATCS  HA

UCITOJIb30BaHUH (hOPMYJI COKPAIIEHHOTO YMHOKCHUS :
CyMMBbl

. (axb)>=a?+£ 2ab +b? - keaopam PPHoMH
cymMMmbl

2. (axb)*=a’+3a’h +3ab? £ b3 - kyo PPHOMH
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;
npaBuia AeicTBus co crenensamu (@ >0, b > 0, X u y — deticmeumenvhoie

o

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

U CBOWCTB apudmeTndeckux kopueir (@ > 0, b > 0, k, m, n —

HamypaibHble YUcia):

k

1. a" =va*; 5.84a =Ya;
2. %/ab=%/a-¥b; 6.4a" =%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 JEUCTBUTEIBHBIX YU CE.

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
eIuHULBI U caMoro cebsi. Ecnu ske 4yuciao umeer XOoTs Obl OAWH JCIHUTEIb,
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. Jlnst otbickanus HOJl HECKONbKUX HATypalbHBIX YHCEIN
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
Ha3bIBAIOT HAWMEHBIIEE HATYypAJIbHOE YUCIIO, KOTOPOE AECIHUTCS 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 HaTypadbHBIM YKciIaM 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
NPEICTaBUMBbI B BHJIE IPOOU, T/I€ P — IIEJI0e YKCIIO, a ( — HATypajJbHOE YUCIO.
PanvionanbHble 4yuciaa — 3TO YHCIA, KOTOPbIE MOXHO MPEICTaBUTh B BHJIE
OECKOHEYHBIX MEPUOINUECKUX TPOOEH.

Eciu mepuos HauumHaeTcs cpa3y IMOCIE 3amsITOd, TO Takas Apoob
Ha3bIBACTCS YUCTOM Tmepuomudeckor npooOnto. Hampumep, 3,(06). Ecnu 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 ciiydyae unctoii nepuoandeckoi 1podu K 1eIon 4acTu
npuOaBUTh OOBIKHOBEHHYIO JPOOb, B YUCIHUTENE KOTOPOU 3aMMHUCHIBAIOT MIEPUOI,
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 Hadaly IEpUOIUYECKON 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

HppanroHanbHble YnCiIa — OCCKOHEYHBIC HEMEPHOANYECKHE JTECATUIHBIC
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, eciam BBINONHIETCA 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 OTHOCHUTCIIBbHOU
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 wuHbOpManmMiO MOXHO 3amucaTh  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 - 3TO mpubIMKeHue ApeBHero Bapuiona;

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 yucaa. 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 HOMCPpaA HCJIbIX YNUCCJI 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
433015533 =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
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(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 =

Ortser: 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

Bonpocskl K 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. Illoctpoenne n uyreHue rpapuKoB QyHKIHM.
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

TeopeTnyeckasi 4acThb

82: AnreOpa m Hayaysia MareMarmdeckoro anamms3a. 10-11 kmaccer [Texcr]:
ydeOHMK I oOmieoOpaszoBaTenbHbIX yupexxaeHnudt / Ilom pexn. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarotcst 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.:
IIpoceemienue, 2016.

Bonpochl kK NpaKTHYECKOMY 3aHITHIO
1. Jlate onpenenenne GyHKIHH.
2. Kakue Buabl QyHKIMI BB 3HaETE?
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 anamusa. 10-11 xmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcss NeNe 1-6: Anrebpa u  Hauana
marematudeckoro a”anmsza. 10-11  wmaccer  [Tekcrt]:  y4ueOHuK  aid
obmeo6pazoBarenbubix yupexaenuit / Ilog pea. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

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.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHus K NPAKTHYECKOMY 3aHATHIO

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.:
IIpoceemienue, 2016.

Bonpochl kK NPAaKTHYECKOMY 3aHITHIO

1. J1aTh MOHSATHE TPUTOHOMETPHUH 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 JjIs  oOIuieoOpa3oBaTenbHbIX yupexaenud / Ilom pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

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
obmieoOpazoBarenbHbIX yupexaenuit / [lon pea. A. H. Koamoroposa. — M.:
[Ipocemenue, 2016.

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 yupexaenud / Ilom pem. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHSTHIO

Ha 3amstum paccmarpuBarotcs NeNe 14,15 (a, 0): Anrebpa u Hayaia
Marematudeckoro a"ammsa. 10-11  kmaceer  [Tekct]:  y4eOHWK s
obmeoOpa3oBarenbHbIX yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceemnienue, 2016.

Bonpochl kK NPAaKTHYECKOMY 3aHITHIO
1. HazoBute OCHOBHBIE bopMyIBI npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKHUX (DYHKIIMI B IPOU3BEICHHUE.
2. HazoBute ocHOBHBIE (OpMynbl  TpeoOpa3oBaHUS  TPOU3BEACHUS
TPUTOHOMETPUUYECKUX QYHKIUI 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.: [Ipocsenienne, 2016.

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.:
IIpocsemenue, 2016.

Bonpochl kK NTPAKTHYECKOMY 3aHSTHIO
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 Havajga MaremaThueckoro amammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK I oOimeoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuBarorcs NeNe 31-33(a, 6): Anrebpa u Hayana
marematudeckoro a”Haymsa. 10-11  wmaceer  [Tekct]:  y4eOHMK s
obmeoOpa3oBarenbHbIX yupexxaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceemienue, 2016.

Bonpochl kK NpakTHYeCKOMY 3aHATHIO
1. ITepeunciauTe OCHOBHBIC CBOHCTBA TPUTOHOMETPUICCKHUX (DYHKITHH.
2. Kakuie n3 TpUroHOMeTpHIeCKUX (YHKIUI SBISIOTCS HEYETHBIMH ?

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.: [Ipocsemienue, 2016.

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.:
IIpocsemenue, 2016.

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 MmaTemarnyeckoro anaimsa. 10-11 kmaccer [Tekcr]:
yueOHMK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3agaHus K NPAKTHYECKOMY 3aHSTHIO

Ha 3ansatum paccmatpuBatorcs NeNe 136-140(a, B): Anrebpa m Hauajia
Marematudeckoro a”anmms3a. 10-11  wmaccer  [Tekct]:  y4eOHMK — miis
obmeoOpazoBarenbHbiX yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceenienue, 2016.

Bonpocel kK NpaKTHYECKOMY 3aHATHIO
1. Kakue ¢hopmybl peHa3HAYCHBI JIsl PEIICHUS PEIICHUI YpaBHEHUS
sin X = a?
2. Kakue dhopmyssl mpegHa3HAYEHBI 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 oOmieoOpasoBaTenbHbIX yupexnaenuit / Ilog pen. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.
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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. Kommoropora. — M.:
IIpocsemenue, 2016.

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 TpUroHOMeTPUYECKUX YPaBHeHHH 1.1

Teopernyeckas 4acTb

83: AunreOpa m Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK I oOimeoOpaszoBaTenbHbIX yupexaenuit / Iloxm pea. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmatpuBarotcss 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.:
IIpoceenienue, 2016.

Bonpochl kK NTPAKTHYECKOMY 3aHITHIO
1. [lepeuucnure OCHOBHBIE BHAbBl TPUTOHOMETPUUECKUX YPAaBHEHUN H
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 yupexkaenuit / Ilom pea. A. H.
Konmoroposa. — M.: IIpocsemenue, 2016.

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.:
IIpocsemenue, 2016.

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 TPUIOHOMETPHYECKUX YPABHEHH .
Teopernyeckas 4acTb

83: AnreOpa u Havana MaremaThueckoro aHammsa. 10-11 xmaccer [Tekcr]:
yueOHMK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Ilom pexa. A. H.
Konmoroposa. — M.: [Ipocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSTHIO

Ha 3anstum  paccmarpuBarotcss NeNe 175-176: Anrebpa um Hauana
MareMmatudeckoro a”aimsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — 1jis
obmeoOpazoBarenbHbIX yupexaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpoceenienue, 2016.

Bomnpochl K MPaKTHYeCKOMY 3aHATHIO
1. Kakue MeTo/Ibl peIlIeHUsI CUCTEM YpaBHEHUM BbI 3HaeTE?
2. B uéM 0COOEHHOCTH pellieHrsl CUCTEM TPUTOHOMETPUUYECKUX YPABHEHHI ?

Ilpakmuueckoe 3anamue 15
IIpocTeiiniue TPUroHOMeTPUYECKHE HEPABEHCTBA 4.1
TeopeTnyeckasi 4acThb

83. AnreOpa m Hauaja MareMmatnueckoro anaiam3a. 10-11 xmaccer [Texcr]:
yueOHUK 171 oOmieoOpaszoBarenbHbIX yupexaenuin / Ilog pen. A. H.
Konmoroposa. — M.: [Ipoceemenue, 2016.

3agaHusl K NPaKTHYECKOMY 3aHSATHIO

Ha 3anarum paccmarpuBatorcs NeNe 151-157(a, B): Anrebpa u Hayana
Marematudyeckoro anamuza. 10-11  kmaccer  [Tekcr]: yueOHuUK  aus

20



obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Konmoroposa. — M.:
[Tpocsemienue, 2016.

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
TeopeTnyeckas 4acTb

83: Anreb6pa u Havayma marteMmarmyeckoro aHammsa. 10-11 kmaccer [Tekcrt]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3a11aH1/m K IPAKTUYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 158-163(a, B): Anre6pa u Hauana
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
ITpocenienue, 2016.

Bonpochbl K NpakKTHYeCKOMY 3aHATHIO
1. Kakoii mepruo; UMeeT Kak/J1asi U3 TPUTOHOMETPHUCCKHUX (DYHKITHI?
2. HazoBute oOmactu ompeneneHus W 0O0JacTH 3HAYCHUS KaXKIOH U3
TPUTOHOMETPUUECKUX (YHKITHH.

Ilpakmuueckoe 3anamue 17

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

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, HauyWHas CO BTOPOrO, pPaBEH 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 @Duoonauuu. 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 M10CIEN0BATENBHOCTEI0 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 — 3T0 oOo3HaueHue (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~

[IpousHoIICHHE: TIPeae] MOCIEA0BATSIBHOCTH &,  MpU 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 cxopsimuMmcs MOCIEIOBATENBHOCTSIM OTHOCHUTCA U 0OEeCKOHEUHO

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 MpUOIMKAeTCa 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

3agaHus K IPAKTHYECKOMY 3aHATHIO

) 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 MareMmatmueckoro anamusa. 10-11 xmaccer [Texcr]:
yaeOHUK I oOmieoOpazoBatenbHbIX yupexaenuid / Iloxm pen. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.
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3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcst NeNe 208-217: Aunrebpa u Havaia
Marematudyeckoro anamu3a. 10-11  kmaccer  [Tekcr]:  yueOHuUK  ajis
obmeo6pazoBarenbubix yupexaeHuit / [log pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

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

Ilpakmuueckoe 3anamue 19
IIpon3BoaHbIe TPUTOHOMETPUYECKHUX (PYHKIMI
TeopeTnyeckas 4acTb

84: AnreOpa m Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOmieoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3agaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstun paccmarpuBatorcs NeNe 231-239 (a, B): AnreOpa u Hadana
marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
ITpocenienue, 2016.

Bonpocel kK NpaKTHYECKOMY 3aAHATHIO
1. Ilepeuncnute npaBuiia BBIYUCICHHS TPOU3BOIHBIX.
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 yupexaeHudt / Ilom pea. A. H.
Konmoroposa. — M.: [Ipoceemenue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstum paccmarpuBatorcst NeNe 267-270: Anrebpa u Havaia
Marematudyeckoro ananmu3a. 10-11  kmaccer  [Tekcrt]: yueOHuUK  aud

24



obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
[Tpocsemienue, 2016.

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

Ilpakmuueckoe 3anamue 21
YpaBHeHHE KacaTeJbHOH B 0011eM BU/IE
TeopeTnyeckas 4acThb

85: AnreOpa u Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3a11aH1/m K IPAKTHYE€CKOMY 3aHATHIO

Ha 3anstun paccmarpuBatorca NeNe 251-260 (a, B): AnreOpa u Hayaia
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
ITpocenienue, 2016.

Bonpochl kK TPAKTHYECKOMY 3aHITHIO
1. PacckaxuTte aJIrOPUTM COCTABJICHUSI YPaBHEHUS 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]:
yueOHUK 1 oOmieoOpaszoBarenbHbIX yupexkaenuid / Ilom pen. A. H.
Konmoroposa. — M.: [Ipocsemienue, 2016.

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. Konmoroposa. — M.:
[Ipocsemienue, 2016.

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 rpapukoB pyHKIUN ¢ NOMOIIbIO
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.: [Ipocsemenue, 2016.

3a11aH1/m K IPAKTHUY€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.:
ITpocenienue, 2016.

Bonpochl kK NpakTHYEeCKOMY 3aHATHIO
1. Pacckakute alropuT™M HCCIICI0OBaHUS M TTOCTPOCHUS rpaduka GyHKINH 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 xmaccel [Tekcr]:
yaeOHMK I oOmieoOpaszoBaTenbHBIX yupexaenuin / Ilom pea. A. H.
Konmoroposa. — M.: [Ipoceemenue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anatuu paccmatpuBatorcsi NeNe 299-302 (a, B): AnrebOpa u Hayana
Marematudyeckoro anamuza. 10-11  kmaccet  [Tekct]: y4eOHuUK  aid
obmeodpazoBatenbubix yupexaenuit / [lox pen. A. H. Koamoropora. — M.:
[Ipocsemienue, 2016.
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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
HaxoxkaeHue dJkcTpeMaibHbIX 3HAYEHU N QYHKIMU
Teopernyeckas 4acThb

86: AnrebOpa u Hayayma MmarteMmarmyeckoro aHammsza. 10-11 kmaccer [Tekct]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K MPAKTUY€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 290-293(a, B): Anre6pa u Hayaia
marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl K NIpaKTHYECKOMY 3aHATHIO
1. Kak omnpezensieTcst s5kcTpeMyM (PyHKITUU?
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]:
yaeOHMK I oOmieoOpaszoBaTenbHbIX yupexaeHuin / Ilom pen. A. H.
Konmoroposa. — M.: [Ipocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstun paccmarpuBarotcss NeNe 305-309, 311-315: Anrebpa u Havana
Marematuueckoro aHamms3a. 10-11  kmaccsr  [TekcT]: y4yeOHHUK — JJid
obmeoOpa3oBarenbHbIX yupexaenuit / Ilox pen. A. H. Kommoroposa. — M.:
[Ipoceemienue, 2016.

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

Ilpaxmuueckoe 3anamue 27

27



IlepBooOpa3Has
Teopernyeckas 4acThb

87. AnreOpa m Havaima mareMatudeckoro aHaim3a. 10-11 xmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Ilox pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3ansatun paccmarpuBatorcss NeNe 326-333 (a, B): AnreOpa u Hayaia
marematudyeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [iis
obmeo6pazoBarenbubix yupexaenuit / [log pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

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.
Konmoroposa. — M.: IIpocsemienue, 2016.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anatum paccmarpuBarorcs 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.:
IIpoceemienue, 2016.

Bonpochl kK TPAKTHYECKOMY 3aHITHIO

1. IlepeuncnuTe OCHOBHBIE TIPABUIIA HAXOXKICHUS TTEPBOOOPA3HOM.
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: AureOpa m Havanma mareMatudeckoro aHaimza. 10-11 ximaccer [Tekcr]:
yueOHHUK JIsi  oOiieoOpa3zoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

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.:
IIpocsemenue, 2016.

Bonpockl K IpaKTHYECKOMY 3aHATHIO
1. Chopmynupyiire Teopemy HproTona-Jleitonuna.
2. 3anumure (GopMyny JUIsl  BBIYMCIEHUS IUIOMIAAM KPUBOJHUHEWHOMN

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

89: Anreb6pa u Havama mareMmarhyeckoro anammsza. 10-11 kmaccer [Tekcrt]:
y4eOHMK I oOimeoOpazoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmartpuBarotcss NeNe 381-416(a, B): Anrebpa u Hadaia
Marematudeckoro a”aimsa. 10-11  wmaccer  [Tekcrt]:  y4eOHUK  miid
obmeoOpa3oBarenbHbIX yupexaenuit / Ilox pen. A. H. KomMoroposa. — M.:
IIpoceemienue, 2016.

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

Ilpakmuueckoe 3anamue 31

Kopuu ypaBHenuii. PapHocuibHOCTh YpaBHeHuid. [IpeoOpa3oBanue
ypaBHeHui. OCHOBHbIE IPHEMBbI pellleHUs ypaBHeHuil. Pemienue 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 YHCJIOBOE 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 TOJILKO OJIMH KOPEHb, €CTh TaKHE, YTO KOPHEN JBa, TPU WU 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) Ecmu Bce kopHu ypaBHeHHs (1) SBISIOTCS KOpHAMHU ypaBHeHHs (2), u
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: ecim 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 OJIMH 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 YpPaBHeHHME He MOXeT HMeTb OJAWH KOpPEeHb!
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 KOIPQPUIIMEHTHl OTIWYHBI OT HYJS; COOTBETCTBEHHO B
HETIOIHBIX, KOG (UIIUEHTHI D MK 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 | PaznoxkeHne  Ha  MHOXKUTENIH
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 oA 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) Ecaim ko3ppunuent b=0. Bux ypaBHeHus 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

KBaapartHas ckoOka B ypaBHEHUHU 2 O3HAYAET ONEPALMIO KHATTN».
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

[IpuBeeHHBIE KBaJ[paTHbIC 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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TeopeMmbl Buera i1 moJIHOr0 KBaIpaTHOIO ypaBHEHUS.
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. Otger: 4 \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 Ypaeunenus 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 JpYryl0 U IMOACTAaHOBKY B ypaBHeHHE. [Ipu 3TOM ypaBHEHHE AOIKHO
0Ka3aTbCsl OTHOCUTEIIBHO OJHOM IIEPEMEHHOM.
- MeToa cioxeHHUsi: NIPU 3TOM OJHO WM HECKOJIBKO YpPaBHEHHHA CHCTEMBbI
YMHOKaIOTCSI Ha KO3(PQUUUEHTh TakuM o0pa3oM, 4yTOObI MpHU JajbHEHIIeM
CJIOEHUU (BBIYMTAHUU) YPABHEHHUI HCYE€3Jia OHA 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 YpaBHEHUS U T.1.
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 cucTeMsbl
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:
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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: Anreb6pa u Hayama MmareMmarmyeckoro aHammsza. 10-11 kmaccer [Tekcrt]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a11aH1/m K IPAKTHYE€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcst NeNe 417-422(a, B): AnreOpa u Hauana
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [jis
obmeoOpazoBarenbHbix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
ITpocenienue, 2016.

Bonpochl kK NTPAKTHYECKOMY 3aHSTHIO
1. aiiTe noHsATHE UPPALMOHAIILHOTO YPABHEHUSI.
2. [lepeuncnuTe METOIBI PEIICHUS UPPAITMOHAIBHBIX 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, 2016.

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.:
[Ipocsemienue, 2016.

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. IIpeo0pa3zoBanusi BbIpaKeHUH, COAEPKAIUX
CTeNMeHM

TeopeTnyeckas 4acTb

89: AnreOpa u Havana marematudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Konmoroposa. — M.: [Ipocsemenue, 2016.

3a11aH1/m K IPAKTUY€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 428-438(a, B): AnreOpa u Hauana
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK  [jis
obmeoOpazoBarenbHbix yupexxaenuit / Ilog pen. A. H. Kommoroposa. — M.:
ITpocenienue, 2016.

Bonpochl kK NpakTHYEeCKOMY 3aHATHIO
1. Ha3soBuTE OCHOBHEBIE CBOICTBA CTEIICHEH.
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.: [Ipocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHSITHIO

Ha 3amstuu paccmarpuBarotcsi NeNe 448-450, 453: AnreOpa m Havana
Marematudeckoro anamm3a. 10-11  kmacesr  [TekcT]: y4yeOHHUK — Jid
obmeobpazoBarensubix yupexaenuit / [lox pen. A. H. Koamoroposa. — M.:
[Ipocsemienue, 2016.

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

Teopernyeckas 4acThb

810: AnreOpa u Hayama MareMmatudeckoro aHammsa. 10-11 kmaccer [Tekcr]:
yueOHUK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3ajaHus K NPAKTHYECKOMY 3aHSATHIO

Ha 3anstun paccmatpuBatorcs NeNe 460-465 (a, B): AnreOpa u Havaia
marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK — [iis
obmeo6pazoBarenbubix yupexaenuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpocsemenue, 2016.

Bonpochl k TpakTHYEeCKOMY 3aHSITHIO
1. Kakue ypaBHEHHS Ha3bIBAIOTCS TIOKA3ATEIHbHBIMU?
2. IlepeuricnuTe OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEIbHBIX YPaBHCHUI.

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

810: AnreOpa m Havayma Maremarmdeckoro aHammsa. 10-11 kmaccer [Texcr]:
yaeOHMK I oOmieoOpaszoBaTenbHbIX yupexaeHudn / Ilom pen. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

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 yupexaeHnuit / Ilox pen. A. H. KomMoroposa. — M.:
IIpoceemnienue, 2016.

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

38



810: AnreOpa w Hauvanma MareMatudeckoro aHammsa. 10-11 kmaccer [Tekcr]:
yueOHHUK JIsi  oOiieoOpa3zoBaTenbHbIX yupexaenuit / Iloxg pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

33[[3HI/IH K MIPAKTUYE€CKOMY 3aHATHIO

Ha 3anatum paccmarpuBatorcst 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.:
IIpocsemenue, 2016.

Bonpockl K IpaKTHYECKOMY 3aHATHIO
1. Kakue HepaBeHCTBa HA3bIBAIOTCS MOKa3aTEIbHBIMU?
2. B uéM 0cOOEHHOCTH pelleHUs M0Ka3aTeIbHbIX 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 BLIMUCICHUS M PeIICHUS MPUKIAAHBIX 32124

TeopeTnyeckas 4acThb

810: AnreOpa m Havayma Maremarmueckoro aHammsa. 10-11 kmaccwer [Texcr]:
ydeOHMK I oOmeoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstum paccmarpuarorcs NeNe 476-497 (a, B): AnreOpa u Hauvaia
Marematudeckoro aHammsa. 10-11  wmaccer  [Tekct]:  y4eOHWK s
obmeobpazoBarenbHbIX yupexxaenuit / Ilox pen. A. H. Kommoropora. — M.:
IIpoceemnienue, 2016.

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. laitte onpenenenue gorapudma.
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 JjIsi  oOmieoOpazoBaTenbHbIX yupexaenud / Ilom pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

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. Kommoropora. — M.:
IIpocsemenue, 2016.

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 4acTb

810: Anrebpa u Hayajma MarteMatudeckoro anammsa. 10-11 kmaccer [Tekcr]:
ydeOHMK I oOimieoOpaszoBaTenbHbIX yupexaenuit / Iloxm pexa. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

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.:
IIpoceemienue, 2016.

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

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.
Konmoroposa. — M.: I[Ipocsenienue, 2016.
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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.:
IIpocsemenue, 2016.

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
JorapupmMudeckon QpyHKuui
Teopernyeckas 4acTb

811: Anrebpa u Hayaima MareMmatudeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHMK I oOmieoOpaszoBaTenbHbIX yupexaenuit / Ilom pea. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3aJaHusA K NPAKTUYECKOMY 3aHSITHIO

Ha 3anstun paccmarpuBarorcs NeNe 537-548 (a, B): AnreOpa u Hadana
Marematudeckoro a”ammsa. 10-11  wmaccer  [Tekct]: y4eOHMK — 1iis
obmeoOpazoBarenbHbIX yupexxaeHuit / Ilog pen. A. H. Kommoroposa. — M.:
IIpoceenienue, 2016.

Bomnpochl K MPaKTHYeCKOMY 3aHATHIO
1. [aifTe onpeaeneHue NpOU3BOTHOM.
2.1lo xakum ¢opMmynaM BBIUHCISIOTCS TPOW3BOJIHAS W HHTErpai
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 pem. A. H.
Konmoroposa. — M.: I[Ipocsenienue, 2016.

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. Konmoroposa. — M.:
IIpocsemenue, 2016.

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

Ilpakmuueckoe 3anamue 45

HcrTopusi pasBuTisi KOMOMHATOPUKH, TCOPUHU 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 pa3leiloB 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 KOHEYHOIO MHOKECTBA, KOTOPBIE
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, @ MOTYT HE TIOBTOPSITHCS; 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€AOBaHUs 3JIEMEHTOB, CUMTAIOTCSA pa3UYHbIMU. Eciam mopsmok 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. Torma oOmiee 4YHCIO 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
IlepecTaHOBKH C IOBTOPEHUSIMU:

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 4YUCIO
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 YHCJIa TPEJCTABICHbl B BUJE TaONUIbI, KOTOpash Ha3bIBAETCA
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
TpeyrojbHuka Ilackamsa CTOSAT 4Yucia, IOJNyYarolMecs CIIOKEHUEM JBYX
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 couemanust 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 ciydaii OwHoma HeroToHa 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 xoadurnenToB 6nHOMa HbI0TOHA CcripaBeNIMBHI CIICTYIONINE CBONCTBA:
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 CTEIIEHU OumHOMA HeroToHna:
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"

[TepBble n1Ba CBOMCTBA SIBJISFOTCS CBOMCTBAMU YHCJIA COYETAHHUI.
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 HAuYMHAIOTCA CO CTEMEHHM OWHOMa 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
3HA4YEeHUS! 0 "TOJIOBHHBI IMYTHU", @ MOTOM YMEHBILIAIOTCA Ha T€ XK€ 3HAUCHUS
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!)? cnoco6amu. JleiicTBUTENBHO, BBIOPATh MECTa [Tl MYKUUH 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 OKAXKETCA:

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 paBHOLICHHBIC). 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 crioco0amm.

4. JlecsiTh pa3aIUYHbIX KHUT HY)KHO PACCTaBUTh Ha JBYX KHH)KHBIX 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.

Bonpochl K MPaKTHYECKOMY 3aHATHIO
1. JlaiiTe onpeneiieHne KOMOMHATOPUKH.
2. 3anuimTe OCHOBHBIE (hOPMYJIBI KOMOMHATOPUKH.

Ilpakmuueckoe 3anamue 46

Knaccuueckoe onpeneseHne BepOATHOCTU. BolunciaeHne BepOATHOCTEH.
Hpukiaagusbie 3a1a4un

Teopernueckasi 4acTh

AureOpa coObiTHii. BeposiTHOCTH

Teopuss BepOSTHOCTEHN - MaTeMaTU4yecKas 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 TMOHATHSIMA TEOPUU BEPOSTHOCTEH  SIBISIOTCS:
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 IPOU30MTH MPHU TAHHOM KOMILJIEKCE YCIOBUU.

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 COOBITUH HE BIMSIET HA BEPOATHOCTD MOSBICHUS APYTOTO.

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 xxentsix mapoB. Oaun
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 cojepkanach 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 JETalb.
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[lpousBeneHHEM HECKOJIBKUX 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 onuHakoBbIX KapToukax Hamucanbl OykBel b, E, P, C, T. DTu kapTouku
HayJlady pas3ioxkeHbl B psif. KakoBa BEPOATHOCTH TOrO, YTO MOJYYUTCS CIOBO
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?
Otsert: 18/35.

Bonpochl kK NIPaKTHYECKOMY 3aHATHIO
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

IIOABJICHMHA, 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). CoObiTe A O3HAYAET, UTO HACTYMHUJIO XOTs ObI OJTHO U3 COOBITU:
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 MOTyYaeTCsS U HEMOCPEACTBEHHO 10 hopmyJie
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 3eJICHOTro mapuka. BeposTHOCTh U3BIeUYEHUs TOIyO0ro 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. ITlomOpaceiBatoTcs JBa WrpajibHbIX KyOuka. HaliTu BeposTHOCTD
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
BEPOSATHOCTH TOTAIaHusl JIMOO B MEPBHIN, TUOO0 BO BTOPOM 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 1 CTPETIOK TOMal 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 TCOPUHU BEPOSITHOCTEH.
Ilpakmuueckoe 3anamue 49

AKCHOMBI CTEpeoMeTpuM

TeopeaneCKaﬂ 4acCTb

49



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

33[[3HI/IH K IPAKTUY€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

3ajaHusA K NPAKTHYECKOMY 3aHSATHIO

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 onpeneneHne napauiebHbIX OPSIMBIX 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. YTO0J MKy NPAMOI M INI0CKOCTHIO. Teopemsl 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 paccmarpuBarorcs 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 NEPHNEHAUKYIIAPa, HAKIOHHOM, MPOESKIUY.
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 yupexaenuit / [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 nepnenaukyasipax. IIpuzHaku u cBoiicTBa MapajieIbHbIX
U NEePIEeHANKYJISPHBIX IJIOCKOCTel. PaccTosiHUE OT TOYKHU 10 IJIOCKOCTH,
OT NPSAMOIi 10 IVIOCKOCTH, PACCTOSIHME MEKAY IJIOCKOCTIMH, MEKIY
CKPeLIMBAKIUMHCA NPAMbIMHU, MEXKAY MPOU3BOJIbHBIMU (PUTYpPaMH B
IPOCTPAHCTBE

TeopeaneCKaﬂ 4acCTb

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 nOpu3HAK  TEPHCHIAUKYISIPHOCTH  IJIOCKOCTEH B
IPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 54

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

TeopeTnueckast 4acThb
84: T'eomerpus 10-11 kmacc [Tekct]: yueOHMK 11t 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 yupexaenuit / [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 HaX0XKIECHHS 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

Bonpocsl kK NpaKTHYeCKOMY 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. CKajnsipHoe Npou3BeeHue BEKTOPOB.
BexkTopHoe ypaBHeHHe NMPAMON U IJIOCKOCTH. M crmoib30BaHNe BEKTOPOB
MPH I0KA3aTEJbCTBE TEOPEeM CTepeOMeTPHH

TeopeTnyeckasi 4acTb

84: I'eomerpus 10-11 KJ1acc [Tekcr]: y4eOHUK TSt
obmeodpazoBarenbubix yupexaenun / Ilom pen. A.B. Iloropemoa. — 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 3aHATHIO
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. BHAbI CHMMeTpPHii B MPOCTPAHCTBE.
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 paccmatpuBatorcsi NeNe 2-5: I'eomerpus 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 IPOCTPAHCTBE BHI 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 paccmarpuBarorcss 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 31€MEHTBI, U3 KOTOPBIX COCTOUT MpU3Ma.

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 IPAKTHUY€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 MapaUIeeIUIe/Ia.
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 paccmarpuBarorcs 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 IPAKTHY€CKOMY 3aHATUIO

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 onpeneneHue UIMHAPA.
2. Yto Ha3bIBaeTcsi oOpasyromien nuiusapa?

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 paccmarpuparorest 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 oTnmune KoHyca OT yCeUEHHOrO 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 IPAKTHY€CKOMY 3aHATHUIO

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 BpallleHusl Ha3bIBAECTCS LIAPOM?
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

3ajaHusA K NPAKTHYECKOMY 3aHSATHIO

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 AMaroHaiy napasjieienunea.
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 Gopmyny A 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

Bonpochl K NpakTHYeCKOMY 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 s HAX0XKACHUS 00BbEMA HUIUMHAPA.

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 YCEYEHHOTO 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 paccmatpuBatorcs 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. 3anmmte (HopmMyITy I HaXOXKIAeHUsT 00bEMa mapa.

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 IPAKTUHY€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 GOpMYJIbI JJIsI BEHIYUCICHUS OOKOBOM MOBEPXHOCTH ITUIHMHIpPA
Y KOHYCA.

CnucoK peKoOMeH/yeMOi JIUTepaTypbl
Cnucoxk 0CHOBHOM JIUTEPATYPbI
1. Anrebpa u Havanma matemarudeckoro aHayimza. 10-11 wmaccewr [Tekcr]:
yueOHMK 17151 001ieo0pa3oBarenbHbIX yapexkaenuit / [lox 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 MareMaThueckas 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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