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Jlannas paboTa COAEPKUT METOIMYECKHE YKa3aHUs K MPaKTHYECKHUM padoTaM IO AMCHUIUINHE
«MartemaTiKa» U MpeAHa3HAueHa AJs 00ydarouuxcs Mo ImporpaMmaM MOATOTOBKH KBAIH(DHUIIMPOBAHHBIX
pabouux (crmyKarmux).

[lens pa3pabOTKH: OKa3zaHWE TOMOIIM OOYYAIOIMIUMCS B BBIMOJHEHUH IMPAKTHYECKUX PabOT 1o
npeamery «MaremaTukay.

Conepxanue
[losicHuTenpHasA 3anUCcKa
MGTOI[I/I‘ICCKI/IG PCKOMCHAAWH 110 BBIMTOJIHCHUTO MPAKTUICCKUX pa60T
[Tepedyens mpakTHyeckux padboT
CopepxaHre MpaKTUIECKUX paboT
Crnucok UCT0JIb30BAHHOM JIMTEPATYPhI
[Ipunoxenus
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1. IMosicHUTEABbLHAA 3aNMCKA

[IpakTnyeckue 3aHATUSA COyXaT CBA3YIOIIMM 3BEHOM MEXAy Teopued U mnpakTukod. OHH
HEOOXOAMMBI Ui 3aKpEMJICHUs TEOPETUYECKUX 3HAHMM, IOJIyYCHHBIX Ha YpOKax TEOpPETUYECKOIro
o0y4eHHUs, a TaK ke I NOTYUCHUs IPAKTUIECKUX 3HAHUH.

[IpakTudeckue 3afaHus BBINOJHAIOTCS OOYYalOHNIMMCS CAMOCTOSITENIBHO, C IMPUMEHEHMEM 3HaHUH M
YMEHUH, TOJTYYEHHBIX Ha YPOKaX, a TaK K€ C UCIOIb30BAHNEM HEOOXOIUMBIX MOSICHEHNH, MOJIYYEHHBIX OT
IpenosiaBaTelsi MpH BBIIOJHEHUU MPaKTHUYECKOro 3a1anus. K mpakrndeckomMy 3aHATHIO OT 00y4aroIerocs
TpeOyeTcs npeBapuTeIbHas NOArOTOBKA, KOTOPYIO OH JIOJIKEH IPOBECTH IIEPE/ 3aHATHEM.

MeTtoanyeckre peKOMEHIAIUN 0 BBIMOJIHEHUIO IPAKTHUYECKUX PabOT COCTaBIIEHBI B COOTBETCTBHH C
I'ocynapcTBEHHBIMU TPEOOBAaHUSAMHM K MUHUMYMY COJEPKAHUS U YPOBHIO IIOATOTOBKU CTYIEHTOB 110
IporpamMMaM MOATOTOBKHU CIEUATMCTOB CPETHETO 3BeHA U , 00YYaIOIUXCs TI0 IPOTrpaMMaM IMOATOTOBKU
KBATHU(UITUPOBAHHBIX Pab0UYMX (CITy)KaITUX )

[IpakTuueckue 3ananus pa3paboTaHbl B COOTBETCTBHU ¢ yuyeOHOM mporpammoi. B 3aBucumoctd oOT
COJZIEp’KAHUSI OHU MOTYT BBIIOJHATHCA OOYYAarOIMMUCS WHAWBUAYAJIBHO WIH (POHTAIBHO.

[lenu nmpakTUYECKUX 3aHATUH:

 IOMOYb CUCTEMATU3UPOBATh, 3aKPENUTh U YIIyOUTh 3HAHUS TEOPETUUECKOTO XapaKTepa;

e HAYYUTh MPUEMaM PEUICHUS MPAKTUYECKHX 3a/1a4, CIOCOOCTBOBATH OBJIA/ICHUIO HABBIKAMH U
YMEHUSIMH BBIIIOJHEHUS PACcYeTOB, rpaMueCKUX U APYrUX BUAOB 3aaHUN;

e HAYYUTh MX MOJIH30BATHCS CIIPABOYHOMN JTUTEPATypOi U TaOIUIIaMH;

 OPMHUPOBATH YMEHHUE YUUTHCS CAMOCTOSTENBHO, T. €. OBJIa/IeBaTh METOJJaMH, CLIOCO0aMH U
npueMamM# caMooOyUeHUs], CAMOPA3BUTHS U CAMOKOHTPOJISL.

B pesynbpTare mpoBeneHus MPaKTUYECKUX 3aHATHH 1O JUCIUTUIMHE «MaTteMaTrkay 00yJaromics
JOJKEH:

3HATH:

- OCHOBHBIE MATEMaTUYECKUE METOABI PELICHHS NPUKIIAAHBIX 3a/1a4;

- olpeieNnieHue joraprudmMa 4uciia 1 OCHOBHbIE CBOMCTBA JIOrapu(MOB;

- OCHOBHBIC OIIPEACICHUS U TEOPEMBI O MAPAICIBHOCTH W NMEPIEHAUKYIIPHOCTH MPSIMBIX, IPIMON

U TUIOCKOCTH U IUIOCKOCTEN B IIPOCTPAHCTBE

- OIPEJEIIEHNE BEKTOPA U AEUCTBUSI HaJl BEKTOPAMU;

- OCHOBHBIE (DOPMYJIBI PEIICHUS] TPUTOHOMETPHUECKUX YPaBHEHUH;

- OCHOBHBIE OIPEJEIECHNUS MHOTOTPAaHHUKOB M KPYTJIBIX TEI;

- OCHOBHBIE (hOPMYJIBI BBIYMCIICHUS IIOMIAACH MIIOCKUX (uryp, GopMyn Iiomaaeii moBepxXHOCTH U

00bEMOB MHOTOTPAHHUKOB M KPYTJIBIX TEI;

YMETb:

- HaxOOWTh JOrapuM YHucla, pemaTh MNPOoCTeHIIne JorapupMUUYECKUe YpPaBHEHUS, HCHOIb3YS

CBOICTBA JJ0Tapr(MOB;

- CTPOMTB YEPTEKH K 3ala4yaM U HAXOJUTh PACCTOSTHUE MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH

110 IIOCKOCTH,

- HaXOJHWUThb NPOECKLUHIO HAKIOHHOW U JUINHY HAKJIOHHOM;

- HaxOJUTh IPOU3BOJHBIE (QYHKIUI;

- pemlaTh NPUKIAAHBIE 3aJa4d C HCIOJb30BAHMEM DIIEMEHTOB AU(PPEepeHIHaTbHOIO U

MHTETrPaIbHOIO UCUUCIICHU;

- pelaTbh TPUTOHOMETPUYECKHE YPAaBHEHUSI U CUCTEMBI YPaBHEHUM;

- cTpouTh rpaduku GyHKIMNA U IPOBOAUTE MpeoOpa3oBaHMs Hall HUMHU;

- CTPOMTb CEYEHHS] MHOIOIPAaHHUKOB U KPYIJIBIX TEII;

- BBIYMCIATH IUIOMIAN TOBEPXHOCTH U 00bEMBI MHOTOT'PAaHHUKOB U KPYTJIBIX TEIT;



2. MeToauyecKue peKOMEHIAIUH MO BHITIOJTHEHUI0 MPAKTHYECKHUX PadoT

Meroandeckue pekoMeHAauu pa3padbotanbl Ha ocHoBaHUU TpeboBanuii ®I'OC cpemgHero obmero
o0pa3oBaHmMsl, MPEIBIBISIEMBIX K CTPYKTYPE, COACPKAHHUIO U PE3yJIbTaTaM OCBOCHUS YICOHOU MUCIUILTNHBI
«MaremaTuka», B COOTBETCTBHH C MPUKa3oM MuHHCTEpCTBa 0Opa3oBaHus U Hayku Poccuiickoit denepariun
ot 17.05.2012r. Ne413 «O06 yrBepkaeHuH (hefepatbHOro rocyJapCTBEHHOr0 00pa3oBaTebHOIO CTaHaapTa
cpenHero obmiero oOpa3zoBaHUs», MpUKa3oM MUHHCTEpCTBA MpocBemeHus Poccuiickoit denepanun oOT
12.08.2022 Ne732 «O BHeceHHWH M3MEHEHUH B (enepabHbIi rOCyJapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT
cpemHero oOImero oOpa3oBaHMs, YTBEP)KIACHHBIA TMpHKa3oM MUHUCTEpCTBA OOpa3oBaHUS MW HAYKH
Poccuiickoit @enepauuun ot 17.05.2012 1. Ne413», npukasom MuHuncrtepctBa npocsemieHust Poccuiickoit
Oeneparun - ot 23.11.2022 1. «O6 yTBepkaeHuu (enepanbHO 00pa30BaTEIbHON MPOTrPaMMBl CPEITHETO
o0rrero obpa3oBaHusy», MprukazoM MunmCcTepcTBa pocBenieHus: Poccuiickoit @enepamuu ot 28.04.2023 Ne
«O06 yTBepknmeHnH (emeparbHOTO  TOCYAapCTBEHHOTO  O0pa30BaTENBHOTO  CTAaHJApTa  CPEIHEro
npoeCcCHOHATBLHOTO 00pa3oBaHUs no mnpodeccun 13.01.10 «DOneKTpOMOHTEp TO PEMOHTY H
00CITy>)KMBaHUIO JIEKTPOo0OOpyI0BaHus (110 oTpacyisim)» (3apeructpupoBad B Muntocte Poccun 05.06.2023
Ne 73728), «IIpumepHoii pabouell mporpammbl 00I€00pa30BaTENbHON JUCHUILUIUHBL MaTeMaTuka» ais
npoeCCHOHANBHBIX ~ OpraHm3anuiiy, pekoMeHmoBanHpii @OI'BOY  JIIIO  «MHCTHUTYT  pa3BUTHS
npodeccnoHansHOTO 00pa3oBaHus», mpotokon Nel4 or 30.11.2022 r.

J11s TOro 4yTOOBI MPaKTUYECKHE 3aHATHS MPUHOCUIIN MaKCUMANIBbHYIO MOJIb3Y, HEOOXOAMMO TOMHHUTb,
YTO yNpaKHEHUE U PElICHNE CUTYaTUBHBIX 33/1a4 MPOBOISATCS MO BHIYUTAHHOMY Ha JICKIUSIX MaTepuany 1
CBSI3aHBI, KaK MIPAaBUIIO, C AETAIBLHBIM Pa300pOM OTAEIbHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. Cienyer
MOAYEPKHYTh, YTO TOJIBKO MOCIIE YCBOSHUS JICKIIMOHHOTO MaTepHualia ¢ ONpeIeJICHHON TOUKH 3peHus (a
MMEHHO C TOM, C KOTOPOM OH M3JIaraeTcs Ha JIEKIMIX) OH OYAeT 3aKpeIuIAThCS Ha MPAKTUYECKUX 3aHATHIX
KaK B pe3yibTare 00CYKIeHUS U aHaIu3a JICKIIMOHHOTO MaTepHralia, TaK M ¢ TOMOIIBIO PEIICHUS
CUTYaTUBHBIX 3a7a4. [Ipu 3TuX ycrnoBusx oO0yJaromuiicst He TOJIBKO XOPOIIO YCBOUT MaTepHall, HO U
HAYYUTCS TPUMEHSTH €r0 Ha MPAKTUKE, a TAKXKE MOJYIUT JOMIOJHUTEIBHBINA CTUMYI (M 3TO OYCHB BaJKHO)
IUISL aKTUBHOW TTPOPAOOTKU JIEKIIHH.

[Tpu caMOCTOSATETHPHOM PEIICHUU TIOCTABICHHBIX 33/1a4 HY)KHO 000CHOBBIBATh KXKIBIN ATAIl
JEHUCTBUM, UCXOIS U3 TEOPETUICCKUX TOJIOKEHUH Kypca. Eciu oOyuarommiicss BUAUT HECKOJIBKO MyTen
pelieHus mpoOIeMsl (3a/1a4r), TO HY>)KHO CPAaBHUTH X U BBIOpaTh caMblil palinoHanbHbId. [lone3no 1o
Hayajia penieHus MOCTaBICHHbBIX 3a/1a4 COCTaBUTh KPATKUi MJ1aH pelieHus npooiemsl (3anaun). Pemenue
MPOOJIEMHBIX 3a]1a4 WU MPUMEPOB CIIEIYeT U3Nlarath MOAPOOHO, HY’)KHO COIIPOBOXIaTh KOMMEHTaPUSIMH,
CXE€MaMH, YepTeKaMU U PUCYHKAMU, HHCTPYKIUSIMHU T10 BBITIOJTHEHHUIO.

CrnemyeT MOMHUTB, YTO peIIeHUE KaxI0i ydeOHOM 3a1auu JOKHO TOBOJAUTHCS O OKOHYATEIILHOTO
JIOTUYECKOT0 OTBETA, KOTOPOTO TpeOyeT YCIOBUE, U TI0 BOZMOXHOCTH € BBIBOJIOM. [loydeHHbIN pe3ynbTar
ClIeTyeT MPOBEPHUTH CIIOCO0aMU, BBITEKAIOIIMMU U3 CYIIECTBA IaHHOH 3a1a4u.

[TponomxurensHOCcTh [13 - HE MeHEee oAHOTO akageMUYecKoro yaca. HeoOXomMMbIMU CTPYKTYPHBIMU
3JIEMEHTaMU MPAKTHYECKOTO 3aHSATHUSI, TOMUMO CAMOCTOATEIBHON NEATEIEHOCTH 00YJarOIIUXCS, SIBISIFOTCS
MHCTPYKTaX, IPOBOJUMBIN MpenoaBaTesieM, a TakyKe aHaJIW3 U OIICHKA BBIMOJIHEHHBIX Pa0OT U CTENeHH
OBIIAJICHUS O0YYAIOIIMMHICS 3aIUIAHUPOBAHHBIMU YMEHUSMHU.

BrInmonHeHUIo MpakTUUECKUX 3aHATUH MPEIIecTBYET IPOBEpKa 3HAHUM 00ydaroIUXCs - UX
TEOPETUYECKON TOTOBHOCTH K BBHITIOTHEHUIO 3adanus. [IpakTHueckue 3aHsTHsT HOCST PENPOAYKTUBHBIN
Xapakrep.

PaboTb1, HOCSTIIME PETPONYKTUBHBIN XapaKkTep, OTINYAIOTCS TEM, YTO MPHU UX TPOBEIACHUH
oOyuaroluecs Mojab3yITCs NTOAPOOHBIMU HHCTPYKIUSAMH, B KOTOPBIX YKa3aHbI: 11eJIb paOOThl, MOACHEHUS
(Teopusi, OCHOBHBIE XapaKTEPUCTUKH), 000PYyIOBaHUE, allllapaTypa, MaTepuaibl U UX XapaKTePUCTHKH,
MOPSIIOK BBITIOJTHEHUST PaOOTHI, TAOIHUIIEI, BRIBOBI (0€3 (hOPMYIUPOBKH ), KOHTPOJIBHBIE BOIIPOCHI, yueOHas 1
CrenHaibHas JTUTeparypa.
®opmbl OpraHu3auy 00yJaromMuXcs Ha MPAKTUYECKUX 3aHIATHUSIX - UHOUBUAYyadbHas. [Ipu
WHIUBUAYAITBHON (hopMe OpraHHU3aINK 3aHITHIA KaKIbI 00YyJarOIIUNACS BBITIOTHICT HHIUBUIYATHHOE
3a/1aHre(3aJaHus TI0 BApUAHTAM).

CTpyKTypa MPOBEJICHUS CBOIUTCS K CICIYIOIIEMY:

- COOOIIIEHNE TEMBI U TIEJTH pabOTHI;

- aKTyalll3anus TeOPETUISCKUX 3HAHUI, KOTOPBbIE HEOOXOIUMBI I MPAKTHYECKOHN JAeITeITbHOCTH;
- pa3paboTKa aropuT™Ma MPOBEACHHUS MPAKTHICCKON JACSITCIbHOCTH;



- HEMOCPEACTBCHHOE MPOBEACHHE MPAKTUIECKUX PadoT;

- obopmiieHrE pabOTHI B TETPAAIX JJIs IPAKTUUECKHUX PaboT;

- 00o01IeHue U cucTeMaTH3alus MOTYyYCHHBIX Pe3yJIbTaToB.

OneHKY 32 BBIMOJHEHHE MPAKTUYECKUX PabOT BBICTABIISIFOTCS MO NATHOAIUILHON CUCTEME U
VUUTHIBAIOTCS KaK IMOKA3aTeNU TEKYIIEH YCIeBaeMOCTH 00YyJarOIINUXCsl.

Xo/1 BbINOJHEHUS MPAKTUYECKO padoThI

[TpakTudeckre pabOTHl HEOOXOAMMO BBIMOJIHATH B PabOYMX TETPAAsSX C yKa3aHWEM JaThl, TEMBI

paboTHI.
Xon paboThI:
[T03HaKOMUTBCS C TEOPETUYECKUM MaTepUATIOM
Cnenarb KpaTKAl KOHCIEKT TEOPETUYECKOTO MaTepualia B padouux TeTpaasx (OCHOBHBIC TOHSATHUS,
onpenenaeHus, GOPMYJIbI, IPUMEPHI)
3. B Terpamsx i MpaKTUYECKUX PabOT BBIMOJHUTH CAMOCTOSTENbHYIO paOOTy WM PEIIUTh HOMEpa,
KOTOpBIC yKa3aHbl B paboTe.
CraTh pernoaaBaTemnto TeTPaan sl MPAKTUYECKUX padoT.
Kpurepun oueHuBaHusi NPAKTHYECKUX PadoT

Onenka «5» cTaBUTCA, €CIU BEPHO M panuoHanbHO pemeHo 91%-100% mnpennaraeMbix 3agaHui,
JONYCTUM | HETOYET, HEMCKAXKAIOIINI CYTH PEIICHUS.

Onenka «4» craButcs ipu 6e3omubouHoM pemmenuu 80% (1o 90%) npeiaraeMpIx 3a1aHUN.

Orenka «3» cTaBUTCS, €cJii 0e301n009HO BIMoMHEHO 50% npeaiaraeMbIx 3aganuil (10 49%).

Onuenka «2» - pemieno menee 50% npenaraemMbix 3aJlaHUM.
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3. IlepeyeHb NpakTHYeCKUX padoT

[IpakTrueckas padota mo Teme «I 'eomMeTpust Ha TUIOCKOCTH
[TpakTnueckas pabota no Teme «IIporeHTHbIE BEIUNCICHUSI
[IpakTrueckas paboTa mo TeMe «YpaBHEHUS U HEPABEHCTBAY

[IpakTuueckas padora o Teme «llapamienbHble, MEPIEHAUKYIIPHBIE, CKPEIINBAIOLIHECS
pSMBIE»

[IpakTuueckas padora o Teme «IIpaKkTHKO-OpUEHTUPOBAHHBIE 33124 HA KOOPIUHATHOM
IJIOCKOCTH

[IpakTuueckas padota mo Teme «lIpeoOpa3zoBanue rpaukOB TPUTOHOMETPUICCKUX (HYHKITHI

[MpakTyeckas padora mo Teme «Onucanne MPOU3BOJICTBEHHBIX IMPOIIECCOB C IIOMOIIBIO rpauKoOB
b yHKIIHI

[TpakTuueckas pabota no Teme «lIpruMeHeHne KOMIUIEKCHBIX YUCEID»

[IpakTuueckas pabora no Teme «PU3NYECKUI CMBICI TPOU3BOIHON B TPOPECCHOHATBHBIX
3a1a4ax»

HpaKTI/I‘IeCKaH pa60Ta 10 TEMC «Haxoxcz[eHHe ONTUMAJIBHOI'O pE3yJibTaTa C MOMOIIbLIO
HpOH3BO,Z[HOfI B [MPAKTUYCCKUX 3alavdax»

[IpakTrueckas padota mo Teme «lIpumepbl cumMmMeTpuii B Ipodeccum»
[IpakTrueckas padota mo Teme «lIpaBuibHBIE MHOTOTPAHHUKH, UX CBOHCTBaY»
[TpakTnueckas pabota no Teme «KoMOMHAIIMY MHOTOTPAHHUKOB U TE€J BPAILICHUS»
[TpakTiueckas pabota no Teme «I'eomeTpruyeckue KOMOWHAIIMU HA TPAKTUKE»
[IpakTuueckas pabora o Teme «OmpenereHHbI HHTErPall B )KU3HU»
[IpakTuueckas pabora o Teme «PenieHne noka3areabHbIX YPaBHEHUN U HEPABEHCTBY
[IpakTuueckas pabora o Teme «Jlorapupmsl B IpUpoOe U TEXHUKE
[IpakTuyeckas padora o Teme «Omnepanuu ¢ MHOKECTBAMU

[IpakTuueckas padora no teme «I padbi»

[TpakTuueckast pabota o Teme «BeposITHOCTH B MpodecCHOHANBHBIX 3aa4ax»
[TpakTuueckas pabota no Teme «CocTaBieHre TabauIl U 1MarpaMM Ha MPaKTUKE»

[TpakTuueckas pabota no Teme «CocTaBiieHHE U pelieHne MpodeccnoHalbHbIX 33/1a4 ¢ TOMOIIbIO
ypaBHEHU I

[IpakTuueckas pabora no Teme «Pemienue 3agay. YpaBHEHUsI U HEPABEHCTBA



4. Conep:kanue NPpaKTHYeCKUX padoT

IIpakTnueckas padora «I'eomMeTpHs HA IIOCKOCTH»

Iens:

® 3aKpenuTh U CHCTEMATHU3UPOBATH 3HAHMS IO JJAHHOH TeMe;

e OBJIQJICTh HABBIKAMH HCIIOJIb30BAHU MTPABHJI ICHCTBHIA Ha/l BEKTOPAMH B BEKTOPHOW U

KOOpAWHATHOH (popmax;

CpenctBa 00y4ueHUs:

® METOAMYECKUE YKA3aHUs JUIsl MPOBEACHUS IPAKTUUECKUX 3aHATUH (KApTOUKHU — 3aaHuUs).
Buas! npaktudeckoit  paboTHI:

® pCHICHHUE 3a7a4.

CnpaBo4Hblil MaTepual

Ananumuueckaa 2eomempus — pazoel MAMEMAmMuKy, U3YYaArWull 2ceomempuyecKue 00paszvl
aneedopauieckumu Memooamu.

Ilpsmas, cnyscawan O uzoopaxcenus OeucCmMEUMeNbHbIX Yucel, 8 KOMopoll 8blOpaHa HAYalbHAS
mouxa O, eOuHuya uzMepeHuss U NONOACUMENbHOe HANPAGIeHUe, HA3bIBAeMCs YUCI08OU NPAMOL, ULU
uucnogol ocvto. Touka M smoti npamou xapakmepuzyemcsi OnpeoeieHHbIM YUCIOM — KOOPOUHAmMOU X,
m.e.M(x).

Hee e3aumno nepnenouxynsipuvie ocu Ox u Oy, umerowue odwee nauaro O u 00UHAKOBYIO eOUHUYY
macwmaba, oopazyiom Hauano O u 00UHAKOBYIO eOUHUYy macumada, oopazyiom NPIMOV2OIbHYIO (Ulu
dexkapmogy) cucmemy KOOpOUHAM HA NIOCKOCHU.

Ocv Ox nazvieaemcs ocvro abcyucc, oco Oy — ocvro opounam, mouka O — HA4ALIOM KOOPOUHAM, d
niaockocms Oxy — Koopounamuou niaockocmvio. Kaswcoou mouke M amou niockocmu coomeemcmeyem
napa yucern (x,y), Hazvl8aemvix ee KoopouHamamu, m.e. M(x,y), (x - abcyucca, y — opounama mouku M).

Ionsapnas cucmema koopounam cocmoum u3 Hekomopou mouku O, Ha3vieaeMou NONOCOM, U
ucxoosiueeo uz Hee nyua Op, HA3LIBAEMO20 NOJIAPHOU OCHIO.

Ilpsamvie na nnockocmu

1. Obwee ypasuenue npsamou. Besikoe ypaBHEHHE TIEPBOM CTETICHH C IBYMSI HEU3BECTHBIMU X | ), T.€.
ypaBHEHHE BUJA

Ax+By+C=0 (1)

(rme A, B, C — noctosHHbIE KO()PUIUEHTEI, TpudeM A° + B # () onpeenser Ha INIOCKOCTH IPAMYI0. DT
ypaBHEHHE HA3bIBACTCS 0OWUM YPABHEHUEM NPAMOU.

Yacmmuvie cnyyau obuge2o ypagHeHuss npamou:

C .
1) ecin A =0, TO ypaBHEHHUE IPUBOAUTCA K BUly vy =b, T b= ) (3TO ecTb ypaBHEHHE TPSMOH,

napauieasHoi ocu Ox);

. C
2) ecmu B =0, T0o ypaBHEeHUE NMPSIMOI NPUBOAUTCS K BULY X =d, TIe a = 7 (mpsimast mapauieIbHa OCH

Oy);

3) ecnu C =0, TO ypaBHEHHME NUPHUBOAUTCS K BUAY Ax+ By =0 (mpsmas NOpOXOAWT dYepe3 Hadalio
KOOPJIMHAT).

2. Vpaeuenue npamoii ¢ yenoguim koaggpuyuenmom. Ecan B odem ypaBHeHHH mpsimoid B = 0, To,
pa3pelIuB ero OTHOCUTENIBHO Y, TIOJIyYUM YpaBHEHUE BHIA

y=kx+b, (2)



A C .
rae k= 3 b = —— . Ero Ha3bIBaIOT ypasHeHuem npsamoll C y2108biM KO3ppuyueHmom.

3. Vpasuenue npamoii 6 ompesxax. Ecau B o0mmem ypaBHeHu# npsimoii C # 0, TO, pa3feianB BCE €To

yacTu Ha (— C), mony4uM ypaBHEHHE BUJA

Xy
—+==1, 3
ot 3)

rnea=——,b=——.
A A

4. Vpasnenue npsamoi, npoxoosawel uepe3 OAHHYIO MOYKY 8 OaHHOM HanpaeneHuu. Ecou mpsimas
IpoXoauT 4epe3 Touky M (x,,),) U ee HampaBlICHHE XapaKTEepU3yeTcsl YIIoBbIM Kodddurmentom k, To

ypaBHEHHE MPSIMON UMEET BUJL

Y=y, =k(x=x,). 4

5. Jlamnoe ypaBHeHue (4) C pa3aUYHBIMH 3HAYCHUSIMH KOI(P(GUIIMEHTa k HA3BIBAIOT TaKKe

YPaeHeHuAMU NY4Ka NpsAmMbLX ¢ IIEHTPOM B Touke M (X, V).
6. Vpasnenue npsamoi, npoxooswei uepe3 08e mouku. Ecnu mpsiMas TMPOXOIUT Yepe3 TOUKH
M, (x,,y,) u M,(x,,y,), TO ypaBHEHUE IPIMON UMEET BUJ

- X—X
y yl — 1 , (5)
Vo=V XX

THE X, # Xy, V| £ V,.
7. Vpasuenue npsamoil, npoxoosawel yepe3 OAHHYIO MOUKY NEPNEHOUKYIAPHO OAHHOMY BEKMOpY.

Ecnu mpsimass mpoxomuT depe3 3amaHHyI0 Touky M (x,,),) HEpICHANKYISPHO JaHHOMY HEHYIECBOMY

BEKTOPY ;(A, B), To ypaBHEeHHE IPSIMON UMEET BH/T
A(x=x))+B(y—y,)=0. (6)

Bektop n(A4, B) , nepneHIUKYISPHBIN MPSIMOM, Ha3bIBACTCS HOPMALbHbIM BEKIMOPOM IMOU NPIMOLL.

8. llonapnoe ypasuenue npsmoti. Iloyoxenne npsaMoi B MOJAPHBIX KOOPJAUHATAX OMPEAEIICHO, €CIU
YKa3aHO pacCTOsHUE p. OT mnoiroca O 10 NaHHOW MPSAMON M Yrosl oo MeXAY MOJsipHON ocbio OP U ochio [,

npoxopsuier uepes nomoc O NeprneHANKYIIPHO JaHHOU npsiMol (puc.1).

M(p;¢p)

Puc.1



st 060 Touku M (p, @) Ha JaHHOUM MPSIMOU UMeeM

pcos(p—a)=p. (7

[IpsiMoyroibpHBIE KOOPAWHATHL (X, y) TOUYKM M W ee TMOJIspHbIE KOOPIMHATHI (p;@) CBSA3aHbI
COOTHOIIEHUSMU:

X =pCosp,y = psing (*) p=\/x2+y2,tg(p=% (**)
rze p - NOJIAPHBIN paanyc, ¢ - NOJSPHBIN yron Touku M (puc. 2).

y

0 X, 0
Puc.2 ¢

9. HopmaﬂM((é)Wc)enenue npsamoti. Eciu mpamas onpezensercss 3agaHueM p W o (puc. 3), To
ypaBHeHue (7) mpsAMOoi B TPAMOYTOJIbHON CHCTEME KOOPJAMHAT UMEET BH]I

x-cosa+y-sina—p=0. (8)

VYpaBHenue (8) MOKHO MOJTYYUTh U3 OOIIEro ypaBHEHUs MpsiMoit (1), yMHOXXHMB 00€ 4acTu TaHHOTO
ypaBHEHHs Ha HOPMUPYIOLTUI MHOKUTEIb

PRSI S (9)

Ja2+ B

YUUTBIBAs, YTO 3HAK HOPMHUPYIOIEI0 MHOKHUTEIS MPOTUBOIOJIOKEH 3HAKy cBoOoaHoro wieHa C oOIiero
YPaBHEHUs NIPSIMOM.

N

2) x

Puc.3

10. Yeon wmeoxcoy npamvimu. Ecnm npsmble L, W L,3amaHbl ypaBHEHUSIMH C YIVIOBBIMU
ko3 unuentamu y =k, x+b, U y =k,x+b, COOTBETCTBEHHO, TO TAaHICHC yIJIa MEXAY STUMU IPSMBIMU
MO>KHO BBIYUCIIUTH IO PopMyJie

kz _kl

—. 10
1+k -k, (10)

1gp=




11. Vcnosue napannenvnocmu o0syx npsawwvix. Jns toro utoObl mpsmble L, u L,, 3amaHHbIE
YpaBHEHUSIMH C YIVIOBBIMH Kodpduuuenramu y =k x+b, U y=k,x+b, COOTBETCTBEHHO, ObLIU
napaJulenbHbl, HEO0X0IUMO U JOCTaTOYHO, YTOOBI k, =k, .

Hns  toro wurtoObl mpsmblel, u L,, 3agaHHble ypaBHeHusMu A x+B,y+C =0 wu

Al
A,x+ B,y +C, =0cooTBETCTBEHHO, ObUIM NApAIIIENbHBI, HEOOXOIUMO M JOCTATOYHO, YTOOBI — = —=.
Bl BZ
12. Vcnosue nepnenouxynaprocmu 06yx mpsmwix. Jjis toro utoObl mpsimblie L, u L, , 3a1aHHBIE

YpaBHEHUSIMH C YIVIOBBIMH Kod(pduuuentamu y =k x+b, U y=k,x+b, COOTBETCTBEHHO, ObLIU
NEPIEHIUKYIISIPHBL, HEOOXOAUMO U JOCTATOYHO, YTOO®I k, -k, = —1.

Hnsa  toro wurtoObl mpsmblel, u L,, 3amgaHHble ypaBHeHusMu A x+B,y+C =0 nun

A,x+ B,y + C, =0CcO0TBETCTBEHHO, ObUIM NEPHEHAUKYISAPHBl, HEOOXOAUMO U JOCTaTOYHO, YTOOBI
A -4,+B,-B,=0.

13. Paccmosnue om mouxku oo npsamoti. Ecnu npsamas L 3anaHa ypaBHeHHeM Ax+ By+C =0 u
touka M (x,,y,) HE NPUHAIICKUT TAaHHOW MPSIMOU, TO PAacCTOSHHE OT TOYKH JIO0 MPSIMOW HAXOJHUTCS TIO
bopmyie

Ax, + By, +C
d =| . 0 |. (11)
VA* + B’
Ilpampwle 6 npocmpancmee
1. VYpaBHeHus 1ipAMOM B MPOCTPAHCTBE, MPOXOMSIICH dYepe3 JBE 3aJaHHbIE TOYKH

M (xy50520), M,(x;5¥,52,) , AMEIOT BUJ

X=X _ V=V _ 272

Xp=Xyg V1= )Vo 2172

(1)

2. IlpssiMast MOKeT OBITH 3a/laHa YPAaBHEHHUSIMU JBYX IJIOCKOCTEH

Ax+By+Cz+D =0,
A, x+B,y+C,z+ D, =0,

MEPECEKAIOIINXCS 110 ATON MPSMOM.

3. Kanonuueckue ypagrenus npamMon

X=Xy V=Y 272

/ m n
OIPEAEISIOT IPSAMYIO, IPOXOAAILYIO Yepe3 Touky M (x,,V,,z,) HNapauIe]IbHO BEKTOPY § = Ii + mj +nk .
4. [lapamempuueckue ypagHeHus IPSIMON

x=It+x,,

y=mt+y,,
z=nt+z,.



5.Yeon  meorcoy  Osyma  npamwvimu, 3aJaHHBIMM =~ MX ~ KAQHOHMYECKUMHU  YPaBHEHMSIMH

X—-X, Y-y, z—-z, X—X, Y-y, Z—2
L= L= L n 2 = 2 = 2| onpezensiercs no Gopmyie

L, m, n L m, n,

L1, +mm,+nn,

2 2 2 2 2 2’
\/l1 +m,” +n, -\/l2 +m, +n,

cosQ =

6. HeoOxommMoe 1 I0CTaTOYHOE YCIIOBUE HAXOXICHUS JIBYX MPSMBIX, 33/IaHHBIX HX KAHOHUYECKUMHU
YpaBHEHUSMH, B OJTHOH TUIOCKOCTH (YC108uUe KOMIIAHAPHOCMU 08X NPSAMbIX):

Xo =X Vo=V 2,72

Ecnu BenwuuHsl /|, m,,n, He NIPONOPLUOHANBHBI BEIUYUHAM [,,m,,N,, TO YKa3aHHOE COOTHOLICHUE
SBJISIETCSI HEOOXOIUMBIM U IOCTATOYHBIM YCIOBHEM IEPECEUECHUS IBYX MPSIMBIX B IPOCTPAHCTBE.

x—x - z—z
0 Y=o _ ' u mnockocThlo Ax+By+Cz+D=0

m n

7. VYrom wMexay npsaMou
ompenenseTcs mo Gopmyie

Al+ Bm+Cn
NA + B> +C* NP +m +n

sing =

3

YC08Ue NApaIneIbHOCIu NPSIMOU U NJIOCKOCMIU:
Al+Bm+Cn=0;
VCIL08UE NePREeHOUKYIAPHOCIIU NPAMOU U NIOCKOCMIL:
All=B/m=C/n.
ITnockocmu 6 npocmpancmee

1. Obwee ypasuenue niockocmu P umeeT BUJ

Ax+By+Cz+D =0, (1)

rne N = Ai+ Bj + Ck — HOpMaJIbHBII BEKTOp TUIOCKOCTH (pHC. 1).

N(4,B,C)
0M1| .MO
p *M,
Puc.1

YacmHole ciyuau 061/1/;620 YPABHEHUA NIIOCKOCMU.

1.Eciu D=0, to oHo nmpuHuMaer BUa Ax+By+Cz=(. DToMy ypaBHEHHIO YIOBIECTBOPSET TOYKA
0(0,0,0). CnenoBareibHO, B 3TOM CITy4ae IIIOCKOCTh NPOXOOUM uepe3 Haydaio KOOpOUHam.



2.Ecmm C=0, 10 unMeeM YypaBHeHHe  Ax+By+D=(0. HopmanbHblii BEKTOp Nz(A;B;O)

nepneHuKkynsapes ocu Oz. CiaenoBaTelbHO, INIOCKOCTh NapaenbHa Oz; eciu B=(0 — napamiensHa ocu Oy,
ecin A=0 — napasuienbHa ocu Ox.

3.Ecmu C=D=0, 1o mockocts mpoxoaut depe3 O(0,;0;0) napamensHo ocu Oz, T.e. TUIOCKOCTb
Ax+By=0 npoxoaut uepe3 ocb Oz. AHaNOrM4HO, ypaBHeHUSIM By+Cz=0 u Ax+Cz=( 0TBe4aroT INIOCKOCTH,
MPOXOASIINE COOTBETCTBEHHO 4yepe3 ocu Ox u Oy.

D
4. Ecmu A=B=0, To ypaBHeHue npuHumaet Bug Cz +D=(0, T.e. z =——. [lmockocTh mapauneapbHa

IockocT Oxy. AHAJIOTMYHO, ypaBHEHUSIM Ax+D=(0 u By+D=( oTBe4alOT IJIOCKOCTH, COOTBETCTBEHHO
napajienbHble TI0cKocTaM Oyz u Oxz.

5.Ecin A=B=D=0, to ypaBHeHue npumer Bua Cz=0, T.e. z=0. IT0 ypaBHEHHE NJOCcKOCcTU OX).
AHanornuso: y=0 — ypaBHeHue miockoctu Oxz, x=(0 — ypaBHeHue miockoctu Oyx.

2. Vpasuenue nnockocmu, npoxooswei uepez mpu 3aoannvie mouku M (x,;,52,), M, (x;5¥,52,)

u M,(x,;y,;z,) IMEET BUI

X=Xy V=Yoo 2%
X=Xy V=Y, Zz—z|=0. (2)

Xy =Xy Vo—=D)Vo Z;7 2

3. Vpasnenue nnockocmu, npoxooswei uepes 3A0AHHYIO MOYKY NEPHEHOUKYIAPHO OAHHOMY
eéexkmopy. Ecmm B mpoctpanctBe Oxyz Tmuiockoctb P 3amana Toukoit M (x,;V,;Z,) ¥ BEKTOPOM

N = Ai + Bj + Ck , nepneHIuKyISIpHBIM 3TOM TUIOCKOCTH (pHC. 2), TO YPaBHEHHE INIOCKOCTH UMEET BU/T

Ax=x)+B(y—p,)+C(z=2,)=0.  (3)

z‘r —
n

Puc. 2

4. Vpasnenue nnockocmu 6 ompeskax. Ecnum mnockocth orcekaeT Ha ocax Ox, Oy, Oz
COOTBETCTBEHHO OTpe3Ku a, b, ¢ (puc. 3), T.e. mpoxoauT yepe3 Touku A(a;0;0), B(0;6;0) uC(0;0;c), TO
ypaBHEHHE MJIOCKOCTH UMEET BUJ]

—+=4+—=1. 4)



A A

Puc. 3
3ameuanue. YpaBHeHueM (4) ynoOHO MOIB30BaThCS IPU MOCTPOCHUH TIIOCKOCTEH.

5. Hopmanvnoe ypasnenue naockocmu. llonoxenue 1miockoctu P omnpenensercss 3aJaHueM

€IMHUYHOTO BEKTOpA e, UMEIOLIET0 HampasieHue neprneHaukyisipa OK, NpoBEIEHHOTO Ha IMJIOCKOCTh U3
Havajia KOOpAWHAT, ¥ IJTHHOM p 3TOT0 MEepIeHIUuKysipa (puc. 4).

ZA

Puc. 4

Ecmu o, B, vy — aT0 yrubel, oOpa3oBaHHBIE €IWHUYHBIM BEKTOpoM e ¢ ocsimu Ox, Oy, Oz
COOTBETCTBEHHO, TO YpPaBHEHHE IIOCKOCTH UMEET BH]L

x-cosa+y-cosff+zcosy—p=0. (5)

3ameuanue. O6IIEe ypaBHEHHE TIOCKOCTH (1) MOXHO MPHUBECTH K HOPMaJIbHOMY YpaBHEHHIO (5),

1
YMHOXHB 00¢ yacTu ypaBHeHus (1) Ha HOPMHPYIOIIUHA MHOXHTEIb A ==+ , YUUTBIBAsi, YTO

NA* + B>+ C*?
3HAK HOPMHPYIOIIETO0 MHOXHUTENSI MPOTUBOMOIOKEH 3HAKYy CBOOOTHOTO WiieHa D 0OILIero ypaBHEHHS
ITIJIOCKOCTH.

6. Yeon meoicoy 0eymsa naockocmamu, UIMEIOIMMU HOpPMallbHble BeKTOpbl N, = A i+ B, j+C k n
N, =A4,i+B, j+C,k (puc. 5), onpeznensiercst Kak yroi Mexay N1 U N2; KOCUHYC 3TOTO yrila HaXOAUTCS
o dhopmyIe

—_— —

N,-N,

COSQY = ——7—
-

HIIN



A -4,+B,-B,+C,-C,

cosQ = . (6)
VA +B2+C2 4,2 + B +C,
Q;
n
_____ Q;
Zz pa
@

Puc. 5

7. Ilycte 3amanbpl 1aBe TUIOCKOCTH P; w P, B Buae OOmMUX YpaBHEHHWH IUIOCKOCTEH
Ax+By+Cz+D =0, A,x+B,y+C,z+ D, =0 cOOTBETCTBEHHO.

Yenosue napannenvnocmu naockocmeti. JIns Toro 4to0bl Tiockoct P; u P, ObITN TapajuiebHBI,

Al Bl Cl
HEOOXOAMMO U JOCTATOYHO, YTOOBI — = — = ——,
AZ BZ CZ

8. Vcnosue nepnenmouxynsprocmu nnockocmeii. Jlns Toro 4to0bl Twiockoctw  P; u P, Obun
HNEePIEHUKYIIPHBL, HEOOXOAUMO U JOCTATOYHO, YToObl 4, - A, + B, - B, +C,-C, =0.

9. Paccmosinue om mouku 00 npamou. Ecnu npssmas L 3anaHa ypaBHeHUEM Ax+ By +Cz+D =0 u

touka M (x,,y,,2,) HE IPUHAAIECKUT JAHHON NPSIMOIL, TO PACCTOSIHUE OT TOUKHU 10 IPSIMON HAXOJUTCS 110

dbopmyne

g |Ax0 + By, +Cz, +D|

(7)
NA* + B>+ C*?

IIpakTnyeckas padbora
3ananuga:

1. IlpuBectu ypaBHeHue —3x +4y+15 =0 K HOpMaJIbHOMY BUAY.
2. Haiitu paccrosinue ot Touku M (2;—1) no npsmoit —3x+4y+15=0.

3. CocraBuUTb ypaBHEHUE MPSAMOM, Ipoxoadiel uepe3 Touku  A;(4, -3, 1), Ax(5; -3, 0).

4. Haiitu yroa MexXay TUIOCKOCTBIO P;, TPOXOoasIel yepe3 TOUKH Ai(2; -4; 1), Ax(-1; 2; 0), A3(0; -
2, 3), ¥ IIOCKOCTHIO P, 3amanHo# ypaBHeHUeM S5x +2y —3z+1=0.

KoHTpOJIbHBbIE BONIPOCHI

1) OOmiee ypaBHEHHE MPSMOIA.

1) VYpaBHeHue npsMoii ¢ yriioBbIM KO3 PUITHEHTOM.

2) VYpaBHeHHE NPSIMOH B OTpE3KaX.

3) HopwmanbHOe ypaBHEHHE TIPSIMOMA.

4) VYpaBHeHuUE NPsIMOM B MPOCTPAHCTBE, MPOXOAAIICH uepe3 BE 3alaHHbIE TOUKHU.

5) VYpaBHeHUe MpsSMOI B TPOCTPAHCTBE, 33/JaHHON KaK JIMHHS TIEPECEUEHUS IOCKOCTEH.




6) KanoHnuueckue ypaBHEHUS NMPSIMON B MPOCTPAHCTBE.

7) IlapameTrpudeckue ypaBHEHHS IPSIMOU B IPOCTPAHCTRBE.

8) VYroa mexay NpsMO U IUNIOCKOCTBIO.

9) VYcnoBus napaiieNbHOCTH U MIEPIECHANKYISIPHOCTH TIPSMOM M TUIOCKOCTH.

10) O61miee ypaBHEHHE IIIOCKOCTH.

11) YpaBHeHUE MIIOCKOCTH, MPOXOIAIIEH Yepe3 TpH 3aJIaHHbIEC TOUKH.

12) YpaBHeHuE MIIOCKOCTH, IPOXOAIIEH Yepe3 3alaHHYI0 TOUKY
MEPIEeHIUKYISIPHO TaHHOMY BEKTODY.

13) YpaBHeHUE IIIOCKOCTH B OTPE3KaxX.

14) HopmasibHOE ypaBHEHHUE TIOCKOCTH.

15) Yron mexny 1ByMs IUIOCKOCTSIMHU.

16) YcnoBue mapamielbHOCTH TIIOCKOCTEH.

17) YcnoBue nepneHAUKYISIPHOCTH INIOCKOCTEM.

18) PaccrosiHue OT TOUKH 10 TIPSIMOA.

IIpakTnyeckasi padora «lIpoueHTHbIE BHIYUCIEHUS»
Iens
e 0000mHUTH U cHOPMUPOBATH YMEHHUS PEIIaTh 3aJa4H Ha IPOLEHTHI PA3IMYHON CI0XKHOCTU
CpencrtBa 00y4ueHUs:
® METOJMYECKHE YKa3aHUs JUJIsl MPOBEACHUS MPAKTUUECKUX 3aHATUN (KApTOUKHU — 3a7aHusl).
Buas! npaktudeckoit  paboTHI:
e pelieHue 3a1a4
CnpaBo4Hblil MaTepual
CIoBO « MIPOLIEHT » MPOUCXOTUT OT JIATUHCKUX CIIOB Pro centum, 4To OYKBAIBHO 03HAYAET « CO CTa ».
[IpoueHT = oJiHa coTast 4acTh YKCHA.

IToHnMaHMe MPOLIEHTOB U YMEHUE BBINOIHATH IPOLICHTHBIE BBIYMCICHHS B HACTOSILEE BpEeMsI HEOOXOJMMBbI
Kax10My 4eoBeKy. O4eHb BEIMKO MPUKIIaJHOE 3HaUeHue 3Toi TeMbl. OHa 3aTparuBaeT (PMHAHCOBYIO,
JIeMorpapuuecKyto, IKOJOTHIECKYI0, COLIMOJIOTUYECKYIO U Jpyrue chepsl.

PaccMoTpuM Tpu OCHOBHBIX THIIA 33/1a4 Ha IIPOLIEHTHI.
1)HaxoneHue npoueHTa ot yucia

UToOBI HANTH MPOIEHTHI OT YKCIIa, MOKHO MPOIICHTHI MPEACTABUTD B BUJIE JECATUYHON IPOOH U YUCIIO
YMHOUTH Ha MOJTYYCHHYIO ACCATUYHYIO IPOOB.

3anayva: [Ipeanpusarue nzrorosuio 3a kBaptai 500 HacocoB, U3 KOTOpbIX 60 % MMeENN BBICIIYIO KATETOPHUIO
kayecTBa. CKOJIbKO HACOCOB BBICIIEH KaTErOPUU KaueCTBA U3TOTOBWIIO MPEANIPUSITHE?

Pemenune: Haitnem 60 % ot 500 (oO1iee KOIMYECTBO HACOCOB).
60 % = 0,6
500 « 0,6 = 300 HacocoB BbICILIEH KaTErOPUH KauyecTBa.

Otget: 300 HacOCOB BhICHIEH KATErOPUM KayecTBa.

2)HaxoxaeHue yncia mo ero nporeHTy YtoObl HalTH YKMCIIO TIO €T0 MPOIEHTaM, MOKHO MTPOIICHTHI
NpeaACTaBUTh B BUAC ,Z[GCSITH‘-IHOﬁ I[pOGI/I " JAHHOC YHMCJIO pa3AC/IUTh HAa MOJTYUYCHHYIO JCCATUIHYIO ,Z[p06b.

3agava: YuyeHuk npounTan 138 crpanull, 4yto coctaBisieT 23 % yucia Bcex cTpaHul] B KHUre. CKOJIbKO
CTpaHULl B KHUTE?

Pemenne:

Wtak, HaM HEU3BECTHO CKOJIBKO BCETO CTpaHMIl B KHUre. Ho MBI 3HaeM, 4TO 4acTh, KOTOPYIO TPOYUTAI
yuenuk (138 crpanui) cocrasisier 23 % ot o01iero konudyecTBa crpanuil B kaure. Tak kak 138 c1p. - 3T0
BCETO JIUIITb YacTh, CAMO KOJIMYECTBO CTPAHMII, €CTECTBEHHO, OyieT OombIie 138. DTo moMOoKeT HaMm mpu
IIPOBEPKE.



138:23%=138:0,23 = % = 600 (cTp.)

[Iposepka: 600 138 (310 03HauaeT, uto 138 aBisercs yacToro 600).
Otget: 600 (cTp.) - 00IIEe KOTUIECTBO CTPAHUI] B KHUTE.
3)CKOIBKO IPOIIEHTOB OJTHO YHCJIO COCTABIISIET OT JAPYTOTO.

Yr1oObl HAIITH CKOJIBKO MPOLEHTOB OJJHO YHCJIO COCTABISET OT JAPYTroro MOKHO OJHO YHUCIIO Pa3leIuTh Ha
JPYroe U MoIy4eHHOE Npou3BeieHue YMHOKUTH Ha 100.

3amaua: U3 200 apOy30B 16 okazanuch He3penbIMu. CKOJIBKO MPOIEHTOB BCEX apOy30B COCTaBUIIN
He3pelbie apOy3bI?

Pemenue:

16 nenum Ha ob1iee KonyecTBO apOy30B 1 yMHOkaeM Ha 100 %.

200 %
“=8%
25

(16 : 200)- 100% = —= - 100 % = = - 100 % =
200 25

OtgeT: 8 % - cocTaBisIOT He3penbie apOy3bl OT BceX apOy30B.

IIpakTuyeckas padora
1. 3a mpomycku 3aHSITHI CTYAEHTY YMEHbIIWIU CTUNEHANIO Ha 12%.CKOIbKO eMy 10CTaHeTCsl, €CIU
crunienust 800 pyosteit?

2. B maraszuse mysibTHBapKa npojaercs co ckuakon 20% 3a 4500 py6neii. KakoBa nepBonavagbHas
[IeHa MYJIbTUBAPKU?

3. T'puOsl npu cymike tepsitot 78% cBoeit Macchl. CKONBKO CyIIeHBIX TpuOOB nosyuntes u3 100 xr
CBEXKUX?

4. KaxkoBa BemnunHa MOJ0X0THOTO HajIora, KOTOphIi cocTaBnseT 13% oT BeIMUMHBI 3apabOTHOM
rwiatel B 21000 pyoueit?

5. B nmekabpe mry0a crouna 38 ThIc. pyOJiel, B ce30H 1eHy noBbicuan Ha 20%, a B Mae CHU3WJIN Ha
15%, B utoze ObuIa pactpogaxa co ckuakoit 30%. CkonbKo Terneps CTOUT 11yda?

IIpakTnyeckas padora «YpaBHeHUsS] 1 HEPABEHCTBA)
Iens:

® HAy4UThCS MIPUMEHSTH CBOMCTBA IMOKA3aTeNbHOW (DYHKIIMU JJIs PEeIICHUs TOKa3aTEIbHBIX
YpPaBHEHUI U HEPABEHCTB

® 3AaKpCIHUTH 3HAHUA U YMCHUA 110 IPUMCHCHHIO METOJOB PCIICHUSA IMOKA3aTCIbHBIX ypaBHeHI/Iﬁ
W HCPABCHCTB IJIs1 PCHICHUA MPAKTUYCCKUX 3a1a4.

CpencrBa o0y4eHwUsI:
® METOJWYECKHE YKa3aHUs JJIs MPOBEICHUS MPAKTUICCKUX 3aHATHI (KapTOYKU — 3a/1aHNUSA).
Buner npaktudeckoil  pabOTHI:
e pellIeHue 3a1a4
CnpaBo4HbIil MaTepuaJl

A . .
Onpeueﬂeﬂne. ypaBHeHI/IG BuUa a= 1’ , Iac d>0' d ¢1 , HA3BIBACTCA NOKA3AmeslbHbIM.

Eerm £> 0, T0 ypBHEHHe HMeeT eTHH TCBeHHEIH KopeHs, ec/TH b <0, To KopHeH HeT .

Crnoco0bl penieHus MOKa3aTeJIbHbIX YPABHEHHIA.

1. IlpupaBHHWBaHWE MOKAa3aTeEH.

CyTtb MeToza:



1. Yenunute cnaraeMoe, coiepikaiiee NepeMEHHYIO;
2. IlpuBecTH cTeneHu K OJHOMY OCHOBAHUIO;

3. [IpupaBHATH TOKA3aTENH;

4. PemnTh MOJy4€HHOE YPaBHEHUE;

5. 3ammcarTh OTBET.

ITpumep:
3F-27=0.
3" =27,

3 = 3.
x=3
Otger: x = 3.

1. BelHeceHue 00MEro MHOKUTENSA 3a CKOOKH.

HpI/IMeanI/IeZ BBIHOCHUM 3a CKO6KI/I MHOX>XXHTCJIb C MCHBIIINUM I1OKA3aTCIICM.
[Ipumep:
3¥ — 3% = -78
3(1-3)=-
3*(1-2 )
3" (- 26)=-
3 =3

x=1
OtrBer: x =1

1. BBeneHHe HOBOI mepeMEHHOMI

Kak mmpaBujio, ypaBHEHUS, pEIIaEMBIC 3TUM CITOCOOOM, CBOISATCS K KBaJAPATHBIM.
pis x _

[Tycts 4" = a TOr/Ia YpaBHEHUE MOXKHO 3aIUCATh B BHIC:

a’-5a+4=0;
D=25-16=9
al—ﬁ—él,
2
5-3
=— =1
a, >

Cnenaem oOpaTHYIO 3aMEHY:

£'=4umd =1;
x=1nmnmx=0

Omer: x=1umx=0

1. Hcnonp3oBaHue OJHOPOJHOCTH

16 _ 7@

Onpeoenenue [lokazarenbHble ypaBHEHUS Buaa ¢ HA3bIBAIOTCS OJTHOPOJAHBIMHU.



Cytb Metoza: Tak kak moka3artenbHasi QyHKIHS HE MOKET MPUHUMATh 3HAU€HHE, paBHOE HYIIO, U 00€
YacTH YPaBHEHUS MOXKHO JICTTUTh HA OJIHO M TO K€ HE PAaBHOE HYIIIO YUCIIO, pa3/IeINM 00e YacTH

b!(k)
ypaBHEHHUSI, HAIIPUMED, Ha i
IMpumep: 2* = 3*
Paznenum 00e yacTu ypaBHEHHS HA 32 0:
AR 4
33

g~

x=0.

>

OtBet: x = 0.

Onpeneﬂeﬂne. IoxazamenvHvim HCPAaBCHCTBOM Ha3bIBACTCS HCPABCHCTBO, B KOTOPOM IEPCMCHHAA
COJACPIKUTCA B IIOKA3aTEJIC CTCIICHU.

IIpakTnyeckas padbora

Bapuanm 1

a3 a1
1. Vnpocturs (F)Z: (b—S)_3
Boinosuure neiicteus 3 - 3% - /3 - V27

/10 . pl14 . 12
3anumuTe B BUIE CTENICHH C PallMOHATBHBIM Moka3aTeneM Vall - b1% - ¢

Eal

1
3arurmmTe ¢ MOMOIIBIO paauKaia ——
11 pan 3381

Pemute ypaBaenue log, %=
6. Pemute ypaBHeHUE

log, (—x? + 5x + 7)=log,(10x — 7)
7. Pemmure ypaBHEHUE

3—2x+4 =27
8. PemnTe HEpaBEHCTBO

52*77 > 125
9. PemmTe HEpaBEHCTBO

log z(3x+2) <4
10. Pemme HepaBEeHCTBO

logix < —4

2

Bapuanm 2

a? -1 a3 2
L. VYmpoeruts (35) 7 (=)

Boinosuure neiicteus 2 - 23 - /2 - V8

4
3anummTe B BUIE CTENEHH C PallMOHAIBLHBIM [TOKa3zareseM vVa’ - b8 - c16

Sl

1
3anmumuTe ¢ TIOMONIBIO paauKala ——
11 pan o3¢

Pemure ypaBHenue log, é=3

6. Pemute ypaBHeHUE
logg 3(x* + 7x — 5)=log, 3(4x — 1)
7. Pemmure ypaBHEHUE



2—4+7X =32

8. PemuTe HEpaBEHCTBO
35X+2 <27

9. PemnTe HEPAaBEHCTBO
log,(4x+9) <6

10. PemmTe HepaBeHCTBO
log1(6 — x) =log1(4 — 3x)

3 3

IIpakTuyeckas padora «IlapannenbHble, NnepneHAUKY/JIsIPHbIE, CKPELIUBAKOIIMECS MPSIMbIE)
enn
® HAy4YUThCS peniaTh 3aJa4d Ha B3AMMHOE PACHOJIOKEHUE TPSIMOU U
MJIOCKOCTH, MapajuIeIbHOCTh MPSMOM U MIIOCKOCTH.
CpencrtBa 00yueHuUs
® METOJMYECKHE YKa3aHUs JUJISl MPOBEACHUS MPAKTUUECKUX 3aHATUN (KApTOUYKHU — 3a7aHusl).
Bunp! npaktudeckoit  paboTh
® pelLICHHUE 3a/1a4
IIpakTnyeckas padbora
1 BapuaHr.
1. {ansl yetbipe Touku C,D,Eu F, He nexaiye B 01HOM MIIOCKOCTU. MoOTyT 1
nepecekarbes npsimbie CEMDF? OtBet nosicuure.
2. Touku M, P, KuT—cepenunsl cooTBETCTBYIOIINUX OTpe3koB BC,
DC, ADu AB( cm. puc.).Halinute nepumetp uersipexyronbauka MPKT, ecniu AC=10cm, BD=16 cm.
3. Ilpsmas EF, He nexamas B iiockoctu ABC, nmapannensHa cropone AB
napauienorpamma ABCD. Brisicuure B3aumHoe pacnomnoxenue npsambix EF u CD.
4. B terpasape ABCD Touku M, Ku P— cepenunst pebep AB, BC u BD.
Joxaxwute, uto mnockocth MKPnapamnensHa miiockocty ADC, U BBIYUCIIUTE
mwronaas TpeyronbHuka MKP, eciou mmomans tpeyronsauka ADC paBHa 48cM2.
5. B pom6e ABCD amnaronanu nepecekarorcs B Touke O, Touka F He JIeKuT B
mnockocTd ABC. MoyHO 11 ipoBecTH TIocKocTh uepe3 npsimyto FC u toukn A u C? OTBeT o00CHYMTE.
2 BapuaHT.
1. Jansl yeTbipe Touku A, B, C u D, He nexaiye B 01HOM MIIOCKOCTH. MOTyT Ju
ObITh apauieabHbiMU TipsiMbie ACuBD? OtBet nosicHuTe.
2. Touku E, F, KuP—cepeanubl COOTBETCTBYIOIINX OTPE3KOB
AB,AC, DCu DB( cm. puc.).Haitnure nepumerp uetsipexyronbanka EFKP, ecmu BC=8cm, AD=12 cm.
3. llpsimasg MT, ne nexamas B mimockoctd ABC, mapannensHa cropone BC
napaienorpamma ABCD. Brisicuure B3auMHoe pacnosnoxenue npsimMbix MT u CD.
4. B rerpasape DABCrouku K,Eu M— cepeaunst pedep AC, DC u BC. Jlokaxure,
yTo miockocth KEMmnapamiensHa miiockoctu ADB, v BBIUMCIIUTE TUTOIIA b
TpeyrosbHuka ADB, ecnu momans tpeyroibHuka KEMpasna 27¢cm?2.
5. Hansl napamnenorpamm ABCD u touka E, He nexaras B mimockoct ABC. Kak
pacniosioxensl npssmasi AC u mmockoctbBDE ? OtBeT 060cHYyTTE.

IMpakTnyeckas padora «I[IpakTHKO-OPHEHTHPOBAHHbIE 321241 HA KOOPAMHATHOM IJIOCKOCTHD)

Iens

e [IpumeHenune anreOpanvecKoro anmapara K peeHHIo 3a71a4 ¢ FTeOMETPHIECKON TEMAaTHKOM;

e BcnoMmHUTE TeoMeTpuueckuii cMbica K03 dunmenToB k u | B muHelinoM ypaBHeHnH y = kx +
1;

e Kak npuMeHsTh yCIOBUE NapaIENbHOCTH IPSIMBIX;

e BcnoMuuTh anredpanyeckoe BblpakeHHE (aKTa «TOYKa C 3aJlaHHBIMH KOOpAWHAaTaMHU
NPUHAIISKUT (WM HE IPUHAIUICKNT) TpaUKy YpaBHEHUSN»;

e Kak HaxomuTh KOOpAMHATHI TOYKHU TIEPECEUEHHUsT TMPSAMBIX, COCTaBUB M  PELIUB
COOTBETCTBYIOILYIO CUCTEMY.



CpenctBa 00yueHuUs
® METOJWYECKHE YKa3aHUs IS IPOBEICHUS MPAKTUICCKUX 3aHATHI (KApTOYKU — 3a/1aHNUSA).
Buner npaktudeckoir  pabOTHI:
e pellIeHue 3a1a4
IIpakTuyeckas padora

1. Kakue u3 CJeAYIOLIUX MPAMBIX OTCYTCTBYIOT Ha PUCYHKE
)y=x 3y=1 5)x =1
2)y=—=x 4) y=-1 6) x = -1

2. Touku A(x,;; y,) u B(x,; y,) npuHamIexaT rpaduKy NPpAMOH Y = —X.
BepHO JIM, YTO €CJIM X, < X5, TO Y; > Y,?

3. IIpambie 3aAaHbl YyPABHEHUSAMM:

a) y = 0,3x; 6) y = 0,3x — 3; B) y = 0,3x + 3.

1) Yemy paBeH yrJjioBoil KO3dPDOHUIIMEHT KarKJAOM NPAMOM?

2) B Kakoil TouKe Kakaas npsaMasi mepecexkaeT OopAHuHaTy?
3) KaxkoBO B3aMMHOE€ PACHOJIOJKEHME ITHUX IIPAMBIX Ha IIJIOCKOCTH?

4. 3anuImuTe ypaBHEHUSA INPAMBIX B BuAe y = kx + L.

Dy —x=3;

2 x +y—1=0;

3)2x +y + 4 = 0;

4) 2y — x — 5 = 0.

VYKaXXUTe KOODAMHATHEI TOYEK IIepeCeYeHUs STUX NPAMBIX C OCAMU
KOOpAMHAT.

IIpakTnyeckas padora «IlpeodpasoBanue rpagpukoB TPUTOHOMETPUUECKUX QyHKIUID)
Lens:

®  PaCHpOCTPaHHUTh YMEHHUE MPeoOpa3oBaHU ITpa@UKOB HA TPUTOHOMETPHUECKUE (PYHKITUH.
CpencrBa 00ydeHus:

® METOAMYECKHE yKa3aHHs [yl IPOBEACHUS MPAKTUUECKUX 3aHATUH (KapTOUKH — 3a/1aHus).
Buapl mpakTuueckoir pabOTHI:

e pelIeHue 3a1a4

CnpaBo4HbIii MaTepuan

1. lns moctpoenus rpaduka pynkuuu y=f(x)+a, r1e a - MOCTOSHHOE YUCIIO, Hall0 epeHectr rpaduk y=f(x)
BIIOJIb Ocu opauHat. Eciim a>0, To rpaduk nmepeHocuM napajuieIbHO caMoMy cede BBepX, eciu a < 0, To —
BHU3.

2. Ins moctpoenus rpaduka pynkuun y=kf(x) Hamo pactanyts rpaduk ¢pynkuuu y=f(x) B k pa3 Bgons ocu
opaunat. Ecim |k|>1, To mpoucxonut pactsikenue rpaduxa Baosb ocu OY, ecimm 0<[k|<I, To — cxxaTue.

3. I'paduk pynkuuu y=f(x+b) momyuaercs u3 rpaduka y=f(x) myTem mapamieapbHOro MepeHoca BA0Ib OCU
aocmuce. Eciu b>0 , To rpaduk nepemerntaercs BieBo, eciau b<0, To — Brpaso.

4. Jlns moctpoenus rpaduka Gynkiuu y=f(kx) Hamo pactsaayTth rpaduk y=f(X) Bnons ocu abciuce. Ecin
[k[>1, To mpoucxoaut cxxarue rpaduka sross ocu OX, ecnu 0<|k|<I , To — pacTsKeHHe.



IIpakTHyeckas padora

[TocTpotite rpaduku GyHKIHI:

Bapuanrt 1 Bapuant 2 Bapuanrt 3 Bapuanr 4
y= -sin X y= - COSX y= -tgx y= -sinx
y= cosx +1 y=sinx -1 y= cosx -1 y= sinx+1
y= 2sinx y=2C0sX y=0,5sinx y=0,5cosx
y=co0s(0,5x) y= - sin2x y=C082X y=sin3x

IIpakTnyeckasi padbora «Onucanue NPoN3BOJACTBEHHBIX MPOLECCOB € MOMOIIbIO TPA(PUKOB (PYHKIMID»

Ienn
e TnocTpoeHue rpaduKoB QyHKIIHI
CpencrtBa 00y4ueHUs:
® METOAMYECKUE yKa3aHUs JJIsl MPOBEICHUS MPAKTUICCKUX 3aHATHIA (KapTOUKU — 3a/IaHus).
Bunbl npaktuyeckoit  paboOTHI:
® pelIcHHE 33734
IIpakTHyeckas padora

1. O6nacTs onpeneneHuss GyHKIIMH — ITO....

a) MHO>KECTBO BCEX 3HAUEHUU apryMeHTa (IEPEMEHHOM X).
0) MHOKECTBO BCEX 3HAUCHUH (IEPEMEHHOH V).

B) MHOKECTBO BCEX 3HAYCHH (IEPEMEHHOM Z).

I') MHOXKECTBA BCEX 3HAUYEHUI X; Y; Z

2. KakuMu ObIBaroT yepTexku GyHKIUU?

a) IBYXMEPHBIMHU U YETHIPEXMEPHBIMH

0) TpeXMEPHBIMH U YETHIPEXMEPHBIMU

B) IBYXMEPHBIMU U TPEXMEPHBIMU

I') OTHOMEPHBIMHU U IByXMEPHBIMU

3_
3. O6nacteto onpeneneaus Gynkiun f(x) = \/ﬁ SIBIISICTCSI

a) (—2;2)
6) (—o0; —2) U(2; + )
B) (4; +0)
r) (—o0; —2] U[2; + o)

V3x—6

X—4

4. O6nactpio onpeaencaus pyakuun f(x) = SIBIISICTCS

a) (2; +o)




0) (2;4) U [4; +)
B) [2;4) U (4; +0)
r) (4; +0)

5.CooTtHecure 00s1acTh onpeaenaeHus QYHKIUNA U QPYHKITUIO.

A) [6; +00) Df@) =22

B) (—00;~1) U (1; +00) 2) f) = s

B) (6; +0) 3) f(x) = In(7x — 21)
) (3; +o0) 9 ) =220
(3 3) v (5+e) 5)f () = "D
E) (1;2) 6) f(x) = \,’%

6. CootHecute GyHKIMIO U Tpaduk QyHKITIH

A)y=-x*+2x—1 1)

by = —2x 2)

B)y = 2x 3) /\\




Ny=-x?—-4x-5

Dy = —% ) B

E)y=1: 6)

7. CootHecute GyHKIHIO U Tpaduk GyHKITIH

A)y=-2x-1 1)

By =2x+4 2)




B)y=-3x—-6 3)

Ny=3x+6 4)
My =—2x—4 5N
\\\\
\
E)y =2x+1 6)

8.B kakoii mocnenoBaTeIbHOCTH MBI CTPOUM rpaduk?

a) ompeeNsieM CKOJIbKO TOYEK Mbl BO3bMEM

0) HAXOIUM 3HAUCHUS Y

B) OTMEYaeM IOJyueHHbIe 3HaueHus (X;y) Ha Tpaduke

T') ONpeAeIIsieM KaKoi 3TO THUI (PYyHKITUU

1) 6epeM Heo0X0IMMOE KOJTMYECTBO TOYCK X

€) COeMHSIEM TOUKH

9.B kakoii mocaea0BaTeIbHOCTA MBI HAXOIUM 00JIaCTh omnpenenaeHus QyHKITuu?

a) pemaeM Mo OTIEIBHOCTH KaX10€ HEPaBEHCTBO



0) CMOTpHUM Ha 3HaMeHaTeNb (PYHKIIMH, CTABUM yCIIOBHE

B) OTMEYAeM MPOMEXYTKH Ha YHCIIOBOH TIPSMO

') CMOTPUM Ha YHCIUTEIb (PYHKIIUH, CTABHUM yCJIOBHE

,Z[) CMOTpPUM, I'’I€ 3alITPUXOBAHO B 060HX ClIydadx, v 3allUCbIBACM OTBCT

€) ompeesieM MPOMEXYTKH OTAEIBbHO NEPBOT0 U OTAEIHLHO BTOPOrO HEPABEHCTBA

Vx-3
In(2x-8)

10.B kakoif mocie0BaTeIbHOCTH MBI HAXO MM 00J1acThb orpeaeacHus yakmuu f(x) =
a) CMOTPUM Ha 3HAMEHATellb U CTaBUM BTOPOE YCIOBHUE, UTO(2X-8) HE JOJKHO PABHATHCS €UHULIE

0) Ha YMCIIOBOI MPSAMON OTMEUYaeM BCe TPU PELICHHUs

B) pelllaeM TpU HEPaBEHCTBA

I') CMOTpUM, TJi€ 3aIITPUXOBAHO BO BCEX CIy4asiX, U 3allMChIBAEM OTBET

1) CMOTPUM Ha YHCIIUTEb U CTABUM YCJIOBHE, YTO MOJKOPEHHOE BhIpaXeHue (X-3) TOKHO OBITH = 0

€) CMOTPUM Ha 3HAMEHATEJNIb U CTaBUM TIEPBOE YCIOBHE, YTO(2X-8) HOMKHO ObITH > 0

11. Kakoe(ue) ycinoBue(s) 3arMcaHo OMTMO0YHO, ISl TOTO, YTOOBI HAWTH 00J1aCTh omnpeneaeHus QyHKITUN

[ = s

a)x—22=20

0)3x—9>0

B)x—2#1

rN3x—9+1

12. Kakoe(ue) ycnoBue(s1) 3alMcaHo OMMO0OYHO, ISl TOTO, YTOOBI HAWTH 00JIACTh OnpeAeeHus: (YHKITUU
[0 = 2o

a)x2—9>0

0)x>—9<0

B)x?—9#1

Nx—1=>0

13. Kakoe(ue) ycnoBue(s) 3aMcaHo OMTMO0YHO, ISl TOTO, YTOOBI HAWTH 00J1aCTh omnpeneeHus QyHKITUN
fO) =50

a)x+5>0

0)x2—4>0

B)x2—4 %1



rNx+5#0

Vx+2

14. Haiitu o6nacte onpenencuus pyukuun f(x) = nGE_1D

15. lHoctpouTts rpaduk pynkmmu y=v2x + 4

IIpakTnyeckas padora «lIpumeHeHHe KOMIIIEKCHBIX YU CEJ»

Iens

® YMHOXaTh, ICIIUTh, CKJIA/IbIBATh, BEIYUTATh KOMIUICKCHBIC YHCIIa
CpenctBa 00y4ueHUs:
® METOAMYECKUE YKA3aHUs JUIsl MPOBEACHUS IPAKTUUECKUX 3aHATUH (KApTOUKHU — 3aaHuUs).
Buas! npaktudeckoit  paboTHI:
® pelIcHHE 33134
IIpakTnyeckas padbora

1. Ci10KUTHh KOMILJIEKCHbIE YHCJIA:

a) (5+6i)+(2-71) B) (2+31)+(4-1)
0)(2+51)+(-3+1) r) (1+91)+(3+41)
2. BbluTHTE KOMIIEKCHBIE YHCJIA:

a) (5+41)-(4-1) B) (4-1)-(2+51)
6)(7-21)-(1-4i) r) (-3+)-(1+9i)
3. YMHOKXHTH KOMILIEKCHbIE YHCJIA:

a) (142i)(3+7i) B) (6-71)(6-3i)
6)(1-31)(4+8i) r) (2-41)(6+3i)

4. Pa31eanTh KOMILIEKCHbIE YHCJIA:

(5+61) (5471i)
) o) B) o
(2+3i) (3+7i)
) e RN

5. BBINOJIHUTH YKAa3aHHbIE AeilcTBUS, NPEJACTABUB pPe3yJbTaT B ajreopanyveckoii popme:

a) (1+DB+i) (1-)B-i)
3-i 3+i

6) 15
1+i 5i-2

IIpakTnyeckasi padbora «Pu3n4ecKnii CMbICJI MPOU3BOAHON B NP0 ecCHOHAIBbHBIX 321a4aX)»

Llens:

® HaxOJUTh MPOU3BOIHYIO

¢ [puMEHEHHEe MPOU3BOIHOI B 3a7auax
CpencrtBa 00y4ueHUs:

® METOJMYECKHE YKa3aHUs JUJIsl MPOBEACHUS MPAKTUUECKUX 3aHATUN (KApTOUKHU — 3a7aHus).
Bunpr npakTrueckoir  pabOTHI:

e pelIeHHE 331a4

IIpakTyeckas padora
3amaua Nel



KoopannaTta MaTepuaibHON TOYKH U3MEHSETCS ¢ TEUCHHEM BPEMEHH 110 3aKOHY s(t) = 3t 2.7t + 6. Haiiure
CKOpPOCTb TOYKH B MOMEHT BpEMEHH t = 6c.

3amaya Ne2

Haiinure cuny F , 4eicTByIOIYI0 HA MaTEPUAIBHYIO TOYKY MacCoi m , JBHXKYILYIOCS IPSIMOJIUHENHO 110
3aKoHy s(t) = 2t° - t* (M) mput =2 ¢ .

3amaya Ne3

) t2
[TycTh KOTMYECTBO BEIIECTBA, BCTYMHUBIIETO B XUMHUYECKYIO PEAKIIUIO 331aETCsl 3aBUCUMOCTBIO p(t) = Z—F

3t -3 (Momp). HaiiTi cKkopoCcTh XUMUYECKON Peakiiuu Yyepe3 3CEKyHIbI.
3agaua Ned

O06wem npoaykuuu V 1exa B TeUeHHE JHS 3aBHCUT OT BPEMEHH I10 3aKOHY
2 15
V(t) =- §t3+7t2+50t+70.

Brruucnure npousBoauTenbHOCTh Tpyaa 1(t) uepes yac mocie Havyana pabOThI U 32 4ac 10 €€ OKOHYAHUSI.

IIpakTnyeckas padora «HaxoxaeHnne onTMMaabLHOI0 pe3yJbTaTa ¢ NOMOIIbLIO IPOU3BOIHOM B
NMPaKTHYECKHUX 321a4aX»
Iens:
e pelIeHHe 3ajay C MOMOIIBIO TPOU3BOIHOM
CpeactBa 00y4eHuUs:
® METOAMYECKHE yKa3aHUs JJIs MPOBEACHUS MPAKTUYECKUX 3aHATHH (KapTOUKU — 3a/1aHus).
Bunpr npakTrueckoir  pabOTHI:
e pelIeHUE 3a1a4
IIpakTHyeckas padora
A) Telo yaamsiercst OT MOBEPXHOCTH 3eMIIH B BEPTHKAIBHOM HAIPABICHUH 110 3aKoHy h(t)= -3t*+ 14t +7 (t-
BpeMs B CEKyHJIaX, h- paccTOsHUE OT MOBEPXHOCTH 3eMJIM B MeTpax). Onpenenure, B KAKOi MOMEHT
BPEMEHHU CKOPOCTh Tena Oyner 2 m/c.

B) JIBrikeHIe Tela 110 IPSIMOi 3a1aHO 3aKOHOM s(t) = 3t'— 2t +13 (t — BpeMst B CeKyH/Iax, S- OTKIIOHCHHUE
TOYKH OT HauaJIbHOIO MOJIOKEHUS B MeTpax). Halinure yckopeHue Tesna B MOMEHT BpEMEHH t=2c.

B) KOJIH4eCTBO MPOTEKAOIIET0 Yepe3 MPOBOJHUK JICKTPHICcTBa 3agaetcst GopMyioit q(t) = 10 sinnt, (t —
BpeMs B ceKyHJ1ax). Haiiaure cuiy Toka B MOMEHT BpeMeHH t=3c.

IIpakTnyeckas padora «lIpumepbl cummeTpuii B mpodeccumn»

Iens
e pemiarth 3aJla4y M0 MIAHUMETPUN
CpencrtBa 00y4ueHUs:

® METOAMYECKUE yKa3aHUs AJI IPOBEACHUS NPAKTUYECKUX 3aHATHH (KapTOUKU — 3a/1aHus).
Bunpr npakTrueckoir  pabOThI:
e pelLIeHHue 3a1a4
IIpakTyeckas padora
1. Haiitu mumomaab 60KOBOW MOBEPXHOCTH MMIMHIpA. Eciu pannyc ocHOBaHMS IWIIMHAPA paBeH 3, a

BbicoTa 10. OTBeT yKa3aTh JEJIECHHBII Ha T.

2. JlniliHa OKpY>KHOCTH OCHOBaHMS LIWJINHAPA paBHA 7, BbICOTA IMIIMHpa paBHa 4. Hailtu miomans
OOKOBOI TOBEPXHOCTHU LIMIIHHJIPA.

3. [Tnomaas 60KOBOI MOBEPXHOCTH IMIIMHPA paBHA 8 T, a TMaMETp OCHOBaHUS IuiauHApa 5. Haiitu
BBICOTy I_II/I.HI/IH,Z[pa.



4. BoicoTa KOHYyca paBHa 6, a AMaMeTp OCHOBaHMS KOHYca paBeH 1 1. Haittu mmoniaas moiaHoM
MOBEPXHOCTHU KOHYyca. OTBET yKa3aTh JACJICHHBIN HA T.

5. Haiitu mymommamb 0CeBOTO CEYSHHS KOHYCa, paauyc KoToporo paBeH 10, a oOpa3yrorias KoHyca paBHa
17.

6. HaiiTu mmommaab oceBOTO CEUeHMS KOHYyca, eciii o0pasyroias KoHyca paBHa 14, a quameTp OCHOBaHUS
KOHYca paBeH 16.

7. Huametp mapa paseH 19. HaliTu momaas NOBEpXHOCTH 1Iapa.
8.Ilnomanp 6ombioro kpyra pasHa 23. HaliTu miomaas HOBEpXHOCTH IIapa.

9. Mansl aBa mapa. Paguyc nepBoro mapa B mects pa3 0oJbliie pajanyca BToporo mmapa. Bo ckonbko pas
IUTOIIAb TOBEPXHOCTH MEPBOTO HIapa 0OJIbIIIe TUIOIAAN TOBEPXHOCTH BTOPOTO Imapa’?

10. Bo ckoibKO pa3 yBeIUUUTCA IUIONIAb TIOBEPXHOCTH I1apa, €CIU YBEIUYUTh painyc mapa B 4 paza?

IIpakTnyeckasi padora «lIpaBujibHbIe MHOTOTPAHHUKH, UX CBOWCTBA»

Ienn

e pemiarth 3aJja4d ¢ MHOTOTPaHHUKAMHU
CpenctBa 00y4ueHUs:

® METOJMYECKHE YKa3aHUs JIJISl MPOBEACHUS MPAKTUUECKUX 3aHATUN (KApTOUKHU — 3a7aHusl).
Buas! npaktudeckoit  paboTHI:

e pelieHue 3a1a4

IIpakTnyeckas padora

Jnaronans kyOa paBHa 3. HalimuTe miomaas ero moBepXHOCTH.
Bo ckonbko pa3 yBenuuutces 00beM Ky0a, eciu ero pedpa yBelIUYuTh B TpU paza’?

[Tnomans moBepxHOCTH KyOa paBHa 48. Haiinute ero oobem.

b=

JIBa peOpa mpsMOYTOIBHOTO MapaulesenuIe/ia, BBIXOAIINE U3 OJAHOM BepInHbl paBHbI 10 1 12.

[Inouranp noBepxHOCTH Napauienenunena papHa 416. Haiinure nuaronans napaienenunena.

5. JIBa peOpa mpsiMOYTOJILHOTO MapajuieJenuIle/1a, BRIXOASAIINE U3 OJTHOW BEPIIMHBI paBHHI 1 1 6.
Juaronans napauienenuneaa pasaa 10. Haitnure o0bem mapasienenumnena.

6. Bricora koHyca paHa 3, a tuameTp ocHoBaHus paBeH 10. Haiinure o6pa3yrornyro KoHyca.

7. HaliauTe muiomaas 0CEBOro CeUeHUs KOHYCa, €CITM o0pa3ylolas KOHyca paBHa 15, a nuamerp
OCHOBaHus 14.

8. B mpaBuibHO# TpeyronbHoi mupamuae SABC ¢ BepumHoii S, 6uccextpucsl TpeyroiabHuka ABC
nepecekatotcst B Touke O. [Tnomans Tpeyronsuuka ABC paBna 10. O6bem nupammuia paBeH 7.
Haiitn nnmuny otpeska OS.

9. Haiigute 00beM paBUIBLHOMN TPEYTOIBLHON MUPAMHIBI, CTOPOHBI OCHOBAaHUS KOTOPOW paBHHI 2, a
BbICOTA paBHa 4.

10. B npaBunbHO# TpeyronpHoi mupamuae SABC Touka R — cepenuna Pe6pa BC, S — Bepimmna.

N3BectHO, uTo AB=3, a SR=5. Haitnure miomraas 60K0OBOI MOBEPXHOCTH.

IIpakTnyeckas padora « KoMOMHAIMM MHOTOrPAHHMKOB M TeJI BPALCHHU S

Lenn

® CHUCTEMaTU3UPOBATH U 00OOLIUTH 3HAHUS 1O TeMe “‘Pa3Hble 3a1au HAa MHOTOTPAHHUKH,
UUJIUHAP, KOHYC U map .

e crocoOCTBOBAaTh PA3BUTHUIO YMEHHUI M HaBBIKOB IIPUMEHATh MaTEMaTUUECKNE 3HAHUS K
PEILIEHNUIO MPAKTUYECKUX 33]]a4, OPUEHTUPOBATHCS B IIPOCTEUILINX T€OMETPUUECKHUX
KOHCTPYKIHUSX.



CpencrtBa 00y4ueHUs:
® METOAMYECKUE yKa3aHUs JJIsl MPOBEICHUS MPAKTUISCKUX 3aHATHIA (KapTOUKU — 3a/IaHus).
Bunbl npaktuyeckoil  paboOTHI:
® pelIcHHE 33734
IIpakTnyeckas padbora

Obosznauenus:

Socy- TNIOMIAAF OCHOBAHMUS

Seox- TUTOIIAAL OOKOBOM TMTOBEPXHOCTH

Shox- TTOJTHASI TUIOIIA/Ih IOBEPXHOCTH

docy- AMATOHAIL OCHOBAHUS

d- nuaroHasb MPU3MBI

I — pagnyc BIUCAaHHOW OKPY>KHOCTH

R-pannyc onucanHoi oKpy>XHOCTH

N- OTPE30K COSAMHSIONINN BEPITUHY HIDKHETO OCHOBAHHMSI C IICHTPOM BEPXHETO
M- OTPE30K COSTUHSIONINM IIEHTP BEPXHETO OCHOBAHMS C CEPEIMHON CTOPOHBI HIPKHETO OCHOBAHUS
1 — amoema

k — 6oxoBOE pedPO MUpPaAMUIBI

h- BeICOTa IPU3MBI WJTH TTMPAMHU/IBI.

Yunpaxnenue 1./ npaBuibHON 4eTbIpexyrojabHoi nupamMuabsl SABCD BbIOpaHbl ciieayromme
0003HaYeHMS:

a-pedpo ocHoBaHus AB

h- BbIcOTa

1-6oxoBOE pedbpo

d— anmodema(BbicOTa OOKOBOM TpaHM, ONYIIEHHAS W3 BEPIIUHBI S)
0- YroJl HakJIoHa 60KOBOTO pedpa K TIIOCKOCTH OCHOBAHUS
B-yron HakjgoHa OOKOBOM I'paHU K TUIOCKOCTH OCHOBAHUS
R-pannyc onucannoro mapa

I — painyc BIMCAHHOTIO I1apa

3anonnume mabdauy

Ne a h 1 d cosa cosp R r
n/n
1 6 4
2 6 1
3 5 4
5

4 3 2

5




N =

Ynpaxnenue 2. Pemunrs 3a1auy:
Brraucnure paccTosiHue OT BEPIIUHBI, JIEKAIIEH B OCHOBAaHUHU MPABUILHON YETHIPEXYTOJIbHON MTUPaMU/IbI,
JI0 TIPOTUBOMOJIOKHOTO OOKOBOTO pedpa, eciu Bce pedpa mupamMuabl paBHHI 1.

Yunpaxaenue 3. Pemuursh 3axauy:
Omnpenenure IBYTpaHHBIN yroJI MPH OCHOBAaHUY MPABMIIHHOM YETHIPEXyTrOJIbHOW MUpaMUJIbl, 00KOBas TpaHb
U AMaroHaJIbHOE CEYEHHE KOTOPOIl paBHOBEIIUKH.

Ynpaxnenue 4. B npaBuiibHo#i TpeyroybHoil nupamuae SABC BoIOpaHbl ciieayromue 0003HaAYeHUs
a-pedpo ocHoBaHus AB

h- BbIcOTa

1-6oxoBOE pedbpo

d— anmodema(BpicOTa OOKOBOM TpaHM, ONYIIEHHAS U3 BEPIITUHBI S)

0- YroJl HakJIoHa 60KOBOTO pedpa K TIIOCKOCTH OCHOBAHUS

B-yron HakjgoHa OOKOBOM I'paHU K TUIOCKOCTH OCHOBAHUS

R-pannyc onucannoro mapa

I — paZinyc BIMCAHHOTIO I1apa

3anonnume mabdauy

Ne a h 1 d cosa cosp R r
n/n
1 4 6
2 2 1
3 4 3
5
4 V2 1
2
5 V3 1
2

Yupaxuenue S. Peruurts 3a1auy:
OcHOBaHMEM NUpPaMUJIbI CIYKUT TPEYTOJIbHUK, OJHA CTOPOHA KOTOPOTO paBHA 3, a yroJl, JieXkalluii IpoTUB

Hee, paBeH 30°. Onpenenure BHICOTY MUPAMUJIBI, €CIIH Kax10e ee 00KoBoe pedpo paBHO 5.

Yupaxknenue 6. Pemmts 3anauy:




OcHoBaHMe UpaMKIbl — IPSIMOYTOJIBHBIN TPEYTOJIBHUK ¢ KaTeTaMu 6 U 8.Bce AByrpaHHbIE YIUIbl IPU
OCHOBaHUU NUpaMubl paBHbI 60°. BeuncianTe BHICOTY MUPAMUABIL.

Yupaxuenue 7. Peruurts 3a1auy:
B npaBunbHO# mectuyronsHoi nupamuae SABCDEF cropona ocHoBanus paBHa 6, a 6okoBoe pedpo 10.

Breraucnure BBICOTY IMUpPAMU/IBL

IIpakTnyeckas padora «I'eomeTpuyeckue KOMOMHAIIMU HA NIPAKTUKE»

Iens

e pemaTh 33Ja4M C MPUMEHEHNEM MTOJIYyYEeHHBIX 3HAaHUH
CpencrtBa 00y4ueHUs:

® METOAMYECKUE YKA3aHUs JUIsl MPOBEACHUS IPAKTUUECKUX 3aHATUH (KApTOUKHU — 3aaHUs).
Buas! npaktudeckoit  paboOTHI:

® pelIeHue 3a1a4
IIpakTnyeckas padbora
1. Haifti mutomaaps O0OKOBOI MOBEPXHOCTH IMIMHApa. Eciin pagnyc ocHOBaHUS MJIMHIpA paBeH 6, a

BbIcOTa 7. OTBET yKa3aTh JIEJICHHbIN Ha .

2. JInHa OKpYKHOCTH OCHOBAHUSI IIUJIMH/pA paBHA 9, BRICOTA IIUJIMHIpa paBHa 5. HaiiTu momanb
OOKOBOW MOBEPXHOCTH IIJIUH]IPA.

3. [Tnomaas 60KOBOI MOBEPXHOCTH IIJIMHIPA paBHA 14 7, a AuamMeTp OCHOBaHMs MmHIpa 9. Halitu
BBICOTY IIMJIMHIIPA.

4. BoicoTa KOHyca paBHa §, a AMaMeTp OCHOBaHMS KOHYca paBeH 13. HaiiTu mmoniaas moiaHoM
MOBEPXHOCTHU KOHYyca. OTBET yKa3aTh JACJICHHBIN HA T.

5. Haiitu mymommab 0CeBOTO CEYCHHS KOHYCa, paauyc KOTOPOTo paBeH 8, a oOpa3yroias KOHyca paBHa
13.

6. Haiitu mymomab oceBOTO CeUeHHs KOHYyca, eciii o0pasyroias KoHyca paBHa 12, a guaMeTp OCHOBaHUS
KOHYyca paBeH 18.

7. Anametp wapa paseH 17. HaliTu muioma b IOBEpXHOCTH 1Lapa.
8.I1lmomanp 6ombmIoro kpyra pasaa 19. HaiiTu miormiaas moBepXHOCTH LIapa.

9. Janb! nBa mapa. Paguyc nepBoro mapa B 1ecath pa3 0oblle paguyca BToporo mapa. Bo ckonbko pa3
IomaJab IMMOBCPXHOCTHU IICPBOTO IIapa 60.]15]_]_[6 rJIomazau MmoBEpXHOCTU BTOPOT'O mapa?

10. Bo ckobKO pa3 yBeIMYUTCSA IUIONIAb TOBEPXHOCTH 11apa, €CIIU YBEIWYUTh paanyc mapa B 9 paz?

IIpakTnyeckas padora «OnpenegeHHbIH HHTETPaJl B AKUZHID

Hens

e [IpUMEHEHHUE MHTErpaja B 3aJ1a4ax
CpeactBa 00y4eHuUs:

® METOAMYECKHUE YKa3aHUs JUIsl IPOBEACHUS IPAKTUYECKUX 3aHATUHN (KApTOUYKHU — 3aaHUsA).
Bunbr npakTrueckoir  pabOTHI:

e pelIeHHE 3a1a4

IIpakTyeckas padora
1. HaliTu Heonpeie1eHHbIN UHTErpajl

J(5x° — 6x* + 7x3 — 2x? + 5x — 6)dx

2. HaliTu HeonpeaeIeHHbIN HHTErpa



J(10x3 — 4x% + 8x + 8)dx
3. HaiiTu HeonpeneneHHbId HHTETpall
J((4x3 — 6x% + 5x) * 3x)dx
4. HaiiTu HeonpeneneHHbI HHTETpall
JI(2x3 — 10x? + x) - 4x)dx
5. HaiiTu HeonpeneneHHbId HHTETpall

6x° +4x*+8x3+4x%—6x

2x2

J( )dx

6. HaiiTu HeonpeneneHHbId HHTETpall

f(3x5+2x4—6x3+7x2—5x+11
X

)dx

7. Haiitu HeolpeeIeHHbI HHTErpall

JOX* + 5xPVX + = — —— — e¥)dx

cos?x

8. HaiiTu HeonpeeneHHbIN HHTErpail

4 1
J5x% + 6x% Vx + <— — e¥)dx

sin?x

IpakTnyeckas padora «PemieHue nokasaTeJbHbIX yPABHEHU U HEPABEHCTB»
Ienn

® pelIeHHE MOKA3aTeIbHBIX YPaBHEHUH
® PCHICHUC MMOKA3aTCIILHBIX HCPABCHCTB
CpencrBa o0ydeHus:

® METOJMYECKHE YKa3aHUs AJIs IPOBEACHUS MPAKTUYECKUX 3aHATHH (KapTOUKU — 3a/1aHNUA).
Bunapl mpakTuueckoir pabOTHI:

® pelUICHHUE 33134
IIpakTnyeckas padora

1 BapuanT
Pemite ypaBHEeHUs Pemvite HepaBeHCTBA
,l‘f--::::ZS :i' >11
2) 4*+2°-20=0
3 TTAITI=T A (V5™ <=
g
4)4-53% +5.4% =9.20° 7
Pewmnre cucreMy ypaBHEHUI “ iy \F -l
. =1 =1
2x+3 — 2y +1 . =
< (015) - 8) _13_

5) 5% = (\E)



Pemnre ypaBHeHUs

1y (017 =10

Pemute ypaBHeHUs

1) 2 =8

Pemmre cucremy ypaBHeHUiA

{23"*1 +2Y =40
5) 2%t + 271 =12

Pemute ypaBHeHHS

1 g% = 4%-1

2) 49 -6-7"=-7=0
3) 4% $3%1 2 43 L3322

¥ _13.5%.37 +6-3% =0

N
n
N

4)
Pemmre cucremy ypaBHeHU
{Sx — 6 =589
x Y
5)'52+62=31

2 BapuMaHT

Pemnre HepaBeHCcTBa

6) '

3 BapuaHT

Pemmure HepaBeHCTBa

222
6) | 3 \ 4
x=2 1
(V2 <=
7) 8

9)25% — 65 +5>0

4 BapuaHT

Pemnre HepaBeHCcTBa

(1Y, )1
6 \64) N8
sw L
7) 5717 " 19
l | <1
\ 4 \ -

8) \T/

9)4x—6'2x+8£0

IIpakTnyeckas padora «Jlorapudpmspl B npupoe U TeXHUKE)

Lenb



e pemath JorapuGMUYEcKue ypaBHEHUS 1 HEPABEHCTBA

CpenctBa oOy4yeHUsI:

® METOAMYECKHE YKa3aHHs I MPOBEACHUS MPAKTUUECKUX 3aHATUH (KapTOUKH — 3a/1aHUs).

Buner npaktudeckoid  pabOTHI:
e pellIeHue 3a1a4

IIpakTuyeckas padora

BapuaHT 1 BapwuaHT 2
Bbluncnnts: Bblumncnntb:
1.log 4 16 1. log 3 27
2. |Og 25 125 2. |Og 49 7
3.logs2 3.10g48
1 1
4.log 7 49 4.1og 27 3
5. |0 |069>/6— 5 |Og|5 -"2\{ 5
6' 3 ‘3 6 27093
— 7.log ¥T
7.log = \/2_ 9 °
: 8. log 7T W02
8.log o ﬁ 9. Hangute x, ecnu
9. Hangute x, ecnn
1 | | 2 gy =1g28+1g3
og,x=log,3+log, =
=2 S277 023
IIpakTnyeckas padora «Onepanuu ¢ MHOKeCTBAMI)
Lens

® pemiaTth 33Ja4d ¢ MHOKECTBaMU (MPUHAIJICKHOCTD, TIEPECEUCHUE)

CpenctBa 0OydeHus:

e METOJWYECKHE YKa3aHUs JJIs IPOBEACHUS MPAKTUYECKUX 3aHATHH (KapTOUKU — 3a/1aHNUSA).

Byl mpakTuueckoir pabOTHI:
e pelIeHue 3a1a4

IIpakTnyeckas padora

I BapuanT:

II Bapuanr:

H3o006pazume c nomouipto Kpy2oe Jiinepa

1. AUB/C
2. ANBUC

1. A/BNC
2. AUBNC

Haiioume o6vedunenue, nepeceuenue, pasHocmsy U YHUGEPCYM MHOIHCECE

3. A={1,2,4,0,6,8,8}, B={8, 3,4,5,6,1}

3.A={23,2,4,7,4,5 }, B={8,3,4,5,6,2,7}

Pewume 3a0auy cpaguuecku

4. Jlano: a) A, B € Z,

A ={1;2;5;7;9;11}, B= {1;4;6;7}.
0) A,BS R, A=[-3;7),B=[-4;4].
Haiitu: ANB, AUB, A\B, B\A,

4. Jlano: a) A, B C Z,

A ={3;6;7;10}, B = {2;3;10;12}.
0) A,BS R, A=[1;6), B=[-1;9].
Haiitu: ANB, AUB, A\B, B\A.

Pewiume 3a0auy c nomowpiro Kpy206 Jiiiepa

5. KaxxapIil ydamuiicsi B KJjacce u3ydaeT
AHMIIMHCKUN I QPaHITy3CKHHA S3bIK. AHTTTUHCKHMA

5. Ha ¢pupme paboratot 67 uyenorek. U3 Hux 47
3HAIOT AaHTJIMHACKHAM SA3BIK, 35 HEMELKHM A3bIK, a 23-




SI3BIK M3y4aeT 25 ydamuxcs, GpaHIry3cKuii-27 o0a s3p1ka. CKOJIBKO YeNIOBeK B (hrupMe He 3HAIOT HU
yJanuxcs, a 1Ba s3bika- 18 yvammxcs. CKoIbKO AHTJIMHACKOT0, HU HEMEIKOTO SI3BIKOB?
ydaluxcs B Kjacce?

6. Cocmaevme cod6cmeennyto 3aoauy uiu npumep Ha OCUCMEUA C MHOMCECMEAMU U peuiume ee.

IIpakTuyeckas padora «I'padbi»
Iens
® U3yYUTHh OCHOBBI TEOPETUKO-MHOKECTBEHHOTO U IpauuecKoro mpeicTaBieHuit rpados,
MIPOCTEUIIINX CBOMCTB rpadoB
®  MOJIYYUTh MPAKTUYECKHIA HABBIK 33JJaHUS ¥ BU3yalu3aluu rpada Ha MI0CKOCTH
® 3aKpenHTh HABBIKHM MOCTPOCHUS IpadoB 1o 0Opa3ily B rpapuueckux cpeaax (mporpamMmsl A
rpadu4ecKoro npeacTaBieHus rpados).
CpenctBa 00y4ueHUs:
® METOAMYECKUE yKa3aHUs JJIs MPOBEICHUS MPAKTUISCKUX 3aHATHIA (KapTOUKU — 3a/IaHus).
Buas! npaktudeckoit  paboTHI:
e pelieHUe 3a1a4u
CnpaBo4HbIil MaTepual
I'paduueckue npeacTaBieHus B IUPOKOM CMBICIIE — JIOObIE HATIISAHbIE OTOOpaKEHUS HCCIIeyeMO
CHCTEMBI, Mpoliecca, sIBJIeHHs Ha MI0CKOCTH. K HUM MOTYT ObITh OTHECEHBI PUCYHKH, YUEPTEKH, TpaPuKu
3aBUCUMOCTEH XapaKTEePUCTHK, ITAHbI-KAPTHl MECTHOCTH, OJIOK-CXEMBI IPOLIECCOB, TUArPaMMBbI U T. 1.
Taxue n300pakeHNs HATJIAIHO MPEACTABISAIOT PA3IMYHbIE B3aMOCBS3H, B3aUMOOOYCIOBIECHHOCTH:
TOIOJIOTHYECKOE (ITPOCTPAHCTBEHHOE) PACIIONIOKEHNE 00BEKTOB, XPOHOJIOTHYECKHE (BPEMEHHBIEC)
3aBHCHMOCTH MPOIIECCOB U SIBJICHHM, JOTHUECKHE, CTPYKTYpPHBIE, TPUUNHHO-CJIEICTBEHHbIE U JpyTHe
B3auMOCBs3U. [ paduueckue npeacraBieHus — yI0OHBIH cr10CO0 WILTIOCTPAIIMH COJIEPKAHUS PA3INIHBIX
MOHSTHM, OTHOCSIIMXCS K APYTUM criocobam (popMan30BaHHBIX PEICTaBICHUN (HampuMep, JuarpaMmmbl
Benna u apyrue rpadpuueckue WITIOCTPAIIMA OCHOBHBIX TEOPETUKO-MHOKECTBEHHBIX M JIOTHYECKUX
npencrasieHuii). Beé 6onee pacnpocTpaHeHHBIMU CTAHOBSITCS MTPEACTABICHUS KOJIMYECTBEHHBIX
XapaKTePUCTHK, B3aUMOCBsI3€il MeX /1y 00BEKTaMH B BUJIE Pa3HOTO POJA OJTHO-, IBYX- U O0Jiee MEpHBIX
THUCTOrpaMM, KPYTOBBIX JUarpamm, Ipyrux aHaJOrMYHbIX CLIOCOOOB MPE/ICTaBICHUS B BUJIE€ TEX MJIM MHBIX
TE€OMETPUUYECKUX PUTYP, TIO HATJISATHBIM XapaKTEPUCTHKAM KOTOPBIX (BBICOTE, IIUPUHE, IUIOMIAIN, PATUYCY
U TIP.) MOXHO CYJIUTh O KOJMYECTBEHHBIX COOTHOIIEHUSIX CPABHUBAEMBIX O0BEKTOB, 3HAUUTEIBHO YIIPOLIast
uX aHanu3. MOIIHBIM U HanboJjee UCCIeI0BaHHBIM KJIACCOM 00BbEKTOB, OTHOCSIIUXCA K TpaduuecKuM
MIpe/ICTaBICHUSIM, ABIISIOTCS TaK Ha3bIBaeMble Ipadbl, 3yyaembie B Teopuu rpados. Teopus rpadoB — 310
pas3aen TUCKPETHOW MaTEMATUKU, UCCIEAYIOINN CBOMCTBA KOHEUYHBIX MHOXKECTB C 3aJaHHBIMU
OTHONICHUSAMHU MEXY UX dyieMeHTamMu. Kak nmpukiagHas IMCUUIUIMHA Teopus rpadoB MO3BOJISET
OIMCBIBATH M UCCIIEOBATh MHOTUE TEXHUYECKHE, JKOHOMHUYECKIE, OMOIOTUYECKUE U COLIMATILHBIE CUCTEMBI.
OcHoBHbIe OHATHA Teopuu rpados ['pad — 310 cucrema, KOTOpast MHTYUTUBHO MOKET OBITh paCCMOTpEHA
KaK MHOKECTBO KPY>KKOB U MHOKECTBO COCTUHSIOIINX UX JTMHUN (TeOMETpUUecKuid crioco0 3aianus rpada
— cM. pucyHoK 1). Kpyxku Ha3bIBaloTCs BepliHaMu Tpada, TUHUU CO CTPEIKaMu — Jyramu, 0e3 CTPeIoK —
péopamu. Yamuna E.A. 1. IlpoxonbeBck Yamuna r. [IpokonsBek ['pad, B KOTOpoM HampaBieHHUE JIUHUHN HE
BBIZICIISIETCS (BCE JIMHUM SIBJISIIOTCS peOpaMH ), Ha3bIBACTCsl HEOPUEHTUPOBAHHBIM; Tpad, B KOTOPOM
HaIpaBlieHUE JIMHUN TPUHIUIIAATHHO (JIMHUU SBJSIFOTCS IyTaMH) Ha3bIBACTCSI OPUEHTUPOBAHHEBIM. Teopus
rpadoB MOKET paccMaTpUBAThCS KaK pa3ziesl IUCKPETHOM MaTeMaTHKHU (TOYHEE — TEOPUU MHOKECTB), U
Toraa onpenaenenue rpada takoso: I'pad — 310 KoHEUHOE MHOXKECTBO X, COCTOSIIEE U3 N JIEMEHTOB (X =
{1, 2,..n}) Ha3BIBa€MbIX BepIIMHAMHU rpada, ¥ MOJIMHOKECTBO V IeKapTOBa MPOU3BEACHHUSI X X X,
Ha3bIBa€MOE MHOXKECTBOM Ayr. OpreHTHupoBaHHBIM rpadoMm G (oprpadom) Ha3bpIBaeTCS COBOKYITHOCTS (X,
V). HeopuenTupoBaHHBIM rpad)oM Ha3bIBAETCS COBOKYITHOCTh MHOXECTB X M MHOKECTBA
HEYTOPSIIOYEHHBIX ap 3J€MEHTOB, KaX/bIi U3 KOTOPBIX MPUHAAIEKHUT MHOXKECTBY X. Jlyry Mexnay
BEpUIMHAMU 1 1 ], 1, ] € X, OyzneM ob6o3Hayarts (i, j). Yucno ayr rpada 6yaem ob6o3navats ((, ,... )). | 2mm
V =v v v Iloarpadom HazpiBaeTcs yacTh rpada, oopazoBaHHas TOJMHOKECTBOM BEPIINH BMECTE CO BCEMU
p€Opamu (TyramMu), COSTMHSIOMMMHU BEPITUHBI U3 3TOr0 MHOKecTBa. Eciu B rpade ynanmuth yacte pedep
(Ityr), TO OJYYUM YacTUUHBINA rpad. /[Be BepIIMHBI HA3bIBAIOTCSA CMEKHBIMHU, €CIIH OHH COCTMHEHBI peOpoM
(myroii). CMexHBIE BEPIIMHBI Ha3bIBAIOTCS TPAHUYHBIMU BEPIITUHAMHU COOTBETCTBYIOIIETO pedpa (Iyrn), a




3TO pedpo (Ayra) - HHIUJICHTHBIM COOTBETCTBYIOIIUM BepiunHaM. ['pad Ha3bIBaeTCSA MOTHBIM, €CIIH KaX/Ible
JIBE BEPIITMHBI €TO0 COSTMHEHBI OJTHUM U TOJIBKO OJHUM pedbpom. ['pad, anis kotoporo u3 (i, j)eV cnemayer
(j,1)€V nazpiBaercs cumMmerpuuHbM. Eciin u3 (1, j)€V cnenyer (j,i)¢V , To cooTBeTcTBYOMUi rpad
Ha3bIBAETCS] AHTUCUMMETPUYHBIM. SI3BIK rpa)0B OKa3bIBACTCS YAOOHBIM JUIsl OIIMCAHUS MHOTUX
(bu3NYECKUX, TEXHUYECKUX, SKOHOMHUUECKUX, ONOJIOTUYECKUX, COIIMANIBHBIX U IPYTUX cucTeM. BepuinHsl B
rpade MOTYT OTIIMYATHCS IPYT OT ApYyra TeM, CKOJIBKUM pEOpaM oHM mpuHaaiekaT. CTeneHb BepIInHbI
HazbIBaeTCs yucio pédep rpada, KOTOPHIM MPUHAAICKUT 3Ta BepiirHa. CteneHs rpada eé Ha3bIBaloT ero
BaJICHTHOCTHIO M 00603HauatoT d(v) . Bepmuna rpada, s kotopoit d(v) = 0, siBisieTcss H30JIUpOBaHHOM, 15
koTopoit d(v) =1— Bucsiueit. Bepimna HasbsiBaeTcs HeU€THOH, ecnu d(v) — HeuéTHoe yncno. BepmmHa
Ha3bIBaeTCs 4€THOH, ecnu d(v) — u€THoe uncio. CTeneHb KaKI0i BEPIIUHBI TTOJIHOTO T'pada Ha €IUHUILY
MeHblIe yucina ero BepimuH. B rpade G(V,E) cymma creneneit Bcex ero BepIIvH — YUCI0 YETHOE, paBHOE
yIIBOGHHOMY uncity pédep rpada. Hucmo Heu€THBIX BepIluH Jito6oro rpada 4€rHo. Bo BesakoM rpade ¢ n
BEpIIMHAMU, TJe n > 2, BCerja HailayTcs, 1o MeHbIIelH Mepe, ABE BEPUIMHBI C OJJUHAKOBBIMU CTEHICHSIMU
IIpakTHyeckas padora

3amanue 1. M306pa3ute rpaduuecku:

1. HeopueHTHpOBaHHOE U OPHEHTUPOBAHHOE pedpo;

2. HeopuentupoBannsiii rpad G(V,E), 3amannsiii MEOxkecTBoM V={Vv0, v1, v2, v3, v4, v5}
E(v0)={v1,v2}={v0,v2,v4}; E(v])={v0,v2,v4}; E(v2)={v0,v1,v5}; E(v3)={v4}; E(v5)={v2};

3. [Tnockuii rpad;

4. ITonHbIit HEOPUEHTHPOBAHHBIN Tpad HA TPEX, YETHIPEX U MATH BEpIIMHAX;

5. HeronHbIil opreHTHpOBaHHBIN Tpad HA MSTH BEPIINHAX;

6. Iletmro rpada;

7. HeopreHTUPOBaHHBIN U OPUEHTHPOBAHHBIA MYJIBTHTPa(

IIpakTnyeckasi padbora «BeposiTHOCTH B IPo¢eCCHOHAIBHBIX 321a4aX)
Iens
® pemiarth 3aJja4 Ha BEPOSATHOCTD
CpenctBa 00y4ueHUs:
® METOJMYECKHE YKa3aHUs JIJIsl MPOBEACHUS MPAKTUUYECKUX 3aHATUN (KApTOUYKHU — 3a7aHusl).
Buas! npaktudeckoit  paboOTHI:

e pelIeHue 3a1a4u
IIpakTnyeckas padbora

1. B norepee 1000 6miero. Ha nsate Ouneros nagaet Berpei 1000 py6, Ha naTHaaAnaTh OUIETOB —
500 py6, Ha nBanuath Tpu O6wmitera — 200 py0, Ha cto aBaanars 6uneroB — 100 py0O, Ha TpucTa
oweroB — 50 pyOsieid, octanbHbIe 0€3 BRIUTPHINIA. KakoBa BEpOATHOCTh BHIMTPATh OWJIET HE MEHEE
cTa pyosieit?

2. B makere Tpunnare koHdpeET: 16 ¢ MOIIOYHBIM IOKOJIAIOM U 14 ¢ TOphbKHM moKoMaaoM. KakoBa
BEPOATHOCTb BBIHYTbH U3 I1AKETA:

a) KOH(ETY ¢ MOJIOYHBIM IIOKOJIaI0OM
0) ¢ OCJIBIM IIOKO0JIAIOM

3. B kop3une 7 6enbix u 3 yepHbIX mapa. Haynauy BeiHUMarOT 5 mapos. HaiiTu BeposSTHOCTB TOTO, UTO
cpeau BEIOpaHHBIX IIAPOB OKaXeTcs 3 OerbIX mapa.

4. B nexe paboTaroT ABEHAALATh MY>KUUH U TpU >KeHIIMHBL [1o TabenbHBIM HOMEpaM Hayaauy
oToOpaHbl BOceEMb 4enoBeK. HailTu BeposSTHOCTb TOro, 4TO Cpey OTOOPAaHHBIX JIML] OKaXKETCsI 1BE
KCHILHHBI.

5. CryneHT mpuiien Ha SK3aMeH, 3Has Juiilb 24 Borpoca u3 30. KakoBa BEpOsITHOCTh TOTO, YTO
CTYZIECHT 3HaeT 00a BOIpOca, 3aJJaHHbIE MY IK3aMEHATOPOM?

6. CTyneHTsl NOJYyYNIIM YTEBKU B 5 caHaTopueB. J[Ba cTyeHTa B IEPBbI CAHATOPUM, YETHIPE
CTYJIEHTa BO BTOPOX CaHATOPUH, IISTh CTYJEHTOB B TPETUN CaHATOPUM, YETBIPE CTYJICHTA B
YEeTBEPTHIM CAaHATOPUI, IATh CTYJEHTOB B IIATHIN caHaTopuidl. KakoBa BEpOATHOCTB TOTO, UTO TPU
CTYJICHTa MOEAYT OTIBIXaTh B OJIUH CAaHATOPHUI?
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7.

10.

1)

2)

J1st IpOU3BOJICTBEHHOM MPAKTUKH HA TPUALIATH CTYJCHTOB MpeaocTasieHo 13 mect B Ye, 6 mecT B
Hedrexamcke, u 11 mect B Crepnutamake. KakoBa BepoOSTHOCT TOTO, YTO TP OIPEIEICHHBIX
CTyJEHTa [ONaayT Ha IPaKTUKY B OJUH ropoa?

VY TypuctoB 6110 7 6aHOK ¢ MsicOM, 4 OaHOK ¢ OBOIIaMH, U 9 6aHOK ¢ Karei. Bo Bpemst mox st
HaJIMUCH Ha 0aHKax ObLIM CMBITHL. TypucTaM HY>KHO OTKpBITh Tpu OaHkU. KakoBa BEpOsSTHOCTb
TOTO, YTO BCE TPU OTKPHITHIE OAHKU OKAXKYTCS C PA3INYHBIM COIEPKUMBIM ?

B maraszun noctynuio 35 X0I0uIbHUKOB, 5 U3 KOTOPBIX HMEIOT 3aBOJICKOM nedexT. CiydyallHbIM
00pa3oM BBIOMPAIOT OJMH XOJIOAWIbHUK. KakoBa BepoSATHOCTB TOTO, YTO OH Oynet 0e3 aedexra?

B xop3une Haxoautes 15 rBo3aei, 4 mypyna, 5 nqpeneii, 11 camope3os, 4 ypoBHS U 2 PYJIETKH.
Haiit BeposTHOCTB TOTO, YTO MPEAMET KOTOPBIN BBIHYT U3 KOP3UHBI OYy/IeT:

a) ypOBHEM
0) Ipenbro

IIpakTnueckas padora «CocrasiieHue TA0/ UL M JHATPAMM HA IPAKTHKE»

Lens

e Yrenue quarpamm
CpencrBa 00ydeHus:

® METOAMYECKHE yKa3aHHs [yl IPOBEACHUS MPAKTUUECKUX 3aHATUH (KapTOUKH — 3a/1aHus).
Buapl mpakTuueckoi pabOTHI:

e pelIeHue 3a1a4

IIpakTnyeckas padora

Ha pucynke moka3aHo W3MEHEHHE TeMIlepaTypbl BO3AyXa Ha MPOTSDKEHUH Tpex cyTok. llo ropmsoHTamm
yKa3pIBaeTCsl Jara M BpeMs CYTOK, 0 BEpPTHKAIA — 3HAaUYeHHe TeMmIepaTypsl B Tpangycax Llempcwus.
Omnpexenure MO pUCYHKY HAaHOOJBIIYIO TeMIIEpaTypy Bo3ayxa 22 sHBapsi. OTBeT maiite B rpagycax Llenbcust.
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00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 0000

22 ansaps 23 ansaps 24 ansaps

Ha pucynke mokazaHo W3MEHEHHE TeMIlepaTyphl BO3AyXa Ha OpPOTSKEHUH Tpex cyTok. [lo ropusonTamn
yKa3pIBaeTCsl Jara M BpeMs CYTOK, 0 BEpPTHKAIA — 3HAaUYeHHe TeMmmepaTypsl B Tpangycax Llembcwus.
Omnpenennre O pUCYHKY HAMMEHBIITYIO TEMIIEpaTypy Bo3ayxa 27 ampens. OTBer gaiite B rpamycax Llemscus.

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

n

26 anpens 27 anpens 28 anpens



3) Ha pucyHke XUpHBIMH TOYKaMH IOKa3aH Kypc e€Bpo, ycTaHoBIeHHbIH LleHTpoOankom P®d, Bo Bce paboune
qau ¢ 22 ceHtaOps mo 22 oktabps 2010 roma. [lo ropusoHTanmu yKasbIBarOTCsS 4YHCIa Mecsla, o
BEPTUKAIN — IIEHA €BpO B pyOusax. [[ns HarysgHOCTU XUPHBIE TOYKM HA PUCYHKE COEOUHEHBI JIMHUEH.
Omnpepennre Mo PUCYHKY, CKOJIBKO pabounx AHEH U3 JaHHOTO epHoAa Kypc eBpo Obu1 poBHO 41,4 pyOis.
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4) Koraa caMonér HaXOAUTCS B TOPU3OHTATBHOM TONETE, MOABEMHAS CHUJIA, ISHCTBYIONIAs HA KPbUIbS, 3aBUCHUT
OT CKOpOCTH JBIKeHHsA. Ha pucyHke m3zoOpaxkeHa 3Ta 3aBHCUMOCTH JIIsl HEeKoToporo camouiéra. Ha ocu

a0CITUCC OTKJIAMIBIBAETCS CKOPOCTH (B KHJIOMETpax B 4Yac), HA OCH OpAWHAT — cwia (B TOHHAX CHIIBI).
Omnpefenure 0 pUCYHKY, YeMy paBHa MOABEMHAS cuia (B TOHHAX CHIIBI) ITpu cKopocTu 200 km/4.
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5) Ha muarpamme mokazaHa cpeaHeMecsaHas Temreparypa B Hikaem Hoeropose (I"'opbkoM) 3a KasKIbI MeCSIT
1994 ropa. Ilo ropu3oHTaIM YKa3bIBAIOTCS MECHIBI, 110 BEPTUKAIM — Temieparypa B rpaaycax Llembcus.
Ompenennre MO AWarpaMMe HAWNMEHBIIYIO CpeIHEMecsSdHyro Temmeparypy B 1994 romy. OtBeT naiite B
rpagycax Ilenbcus.
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6) Ha nuarpaMMe nokasaHa cpelHEMecCsTUHas TeMIepaTypa Bo3ayxa B Muncke 3a kaxapiil mecan 2003 roga. [o
TOPHU30HTAIM YKa3bIBAIOTCS MECSIBI, 110 BEPTHUKAJIM — TeMmieparypa B rpagycax Llenscus. Onpenenure 1o
JuarpaMmme HanOoJbIIYI0 cpeqHeMecsiuHyto Temiepatypy B 2003 roxy. OtBet naiite B rpagycax Llenbcus.
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7) Ha pgumarpamme mokaszaHa cpegHeMecsiuHas Temreparypa Bo3ayxa B Caskt-IlerepOypre 3a KaxIplid mMecsiy
1999 roma. Ilo ropu3oHTaNM YKa3bIBAIOTCA MECSIIBI, 1T0 BEpTHKAIM — TemIeparypa B Trpaaycax Llembcus.
Omnpenennre MO AHarpaMMe HaMEHBIIYIO0 CpeJHEMECAYHYI0 TeMIepaTypy BO BTOpoi moioBuHe 1999 rona.
Otset naiite B rpagycax Llenbcus.
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8) Ha nmmarpamme mokaszaHa cpedHEMecSdHas TemIepaTypa Bosayxa B ExartepunOypre (CeepiuioBcke) 3a
Kaxaelii mecsary 1973 roma. Ilo ropu3oHTaNM yKa3bIBAaIOTCS MECSIBI, MO BEPTHUKAIN — TeMIepaTrypa B
rpagycax Llenscusa. Ompenenute mo guarpamMmme HauOOJBIIYIO CPEIHEMECSYHYI0 TEMIIEpaTypy BO BTODPOM
nonoBuHe 1973 roga. OtBet naiite B rpagycax Llenbcus.
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9) Ha pgumarpamMe moka3zaHa cpeqHeMecsyHas Temrmeparypa Bosayxa B Hwxaem Hosropone (I'oppkom) 3a
kaxnapii mecsn 1994 roma. [lo ropusoHTanmu yKaspIBalOTCA MECSIBI, N0 BEPTHUKAIU — TeMIepaTypa B
rpagycax Llenscus. Onpenenure 1Mo AuarpaMmme, CKOJIBKO OBLIO MECSIIEB C MOJIOKUTENBHOMN CpeHEMECTIHOM
TEMIIepaTypoil.
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10) Ha nuarpaMMe nokasaHa cpeiHEMECSTUHas TeMIepaTypa Bo3ayxa B MuHcke 3a kaxapiil mecan 2003 roga. [o
TOPU30HTAIM YKa3bIBAIOTCSl MECALBL, 110 BEPTUKAIM — TemIeparypa B rpaxycax Llenscus. Omnpenenute 1o
JyarpaMmme, CKOJIbKO ObUIO MECSILIEB, KOT'ZIa CPpeIHEMECIYHAs TeMIIepaTypa OblIa OTPHLIATEILHOM.
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11) Ha amarpamme rmmokazaHa cpemHEMeEcCsSYHas Temreparypa Bo3ayxa B CuMdepomnore 3a Kaxmbrii mecsir 1988
roga. [lo ropm3oHTaNM yKa3bIBarOTCS MECAIbI, [0 BEpTHUKaIM — TeMIeparypa B Tpaaycax Llembcus.
Omnpenenure Mo AuarpaMMme, CKOJIBKO OBLIIO MECAIEB, KOT/la CpeHeMecsIdHas TeMiepaTtypa npesbimaia 20
rpanycos Llenbcus.
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12) Ha nuarpamMme mokaszaHa cpeqHeMecsuHas TeMrieparypa Bo3ayxa B CaHkt-llerepOypre 3a KaxIblii Mecsil
1999 rona. Ilo ropu3oHTanM yKa3bIBAIOTCS MECAIBI, 0 BEPTUKAIM — TeMIeparypa B rpamycax Llemascus.
Omnpenenure 1Mo AuarpaMMe, CKOJIBKO OBLIO MECSIIeB, KOTJa CpeqHeMecs dHas TeMIepaTypa He mpeBbliana 4
rpaaycos llenbcus.
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13) Ha nuarpamme mokasaHo konmdecTBo mocerureneii caiita PUA HoBoctu Bo Bee muu ¢ 10 mo 29 Hos6ps 2009
roja. [lo ropu3oHTanM ykas3wplBalOTCS JHU MECAld, MO0 BEPTHKAIW — KOJIHMYESCTBO IOCETHTENCH caita 3a
JaHHBIA neHb. Omnpenenurte MO AMarpaMMe, Kakoro 4mcia KoJdudecTBO moceruteneii caiita PUA Hosoctu
OBLTO HAMMEHBIIINM 32 YKa3aHHBIH EPUO/T.
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14) Ha nuarpamme mokaszaHa cpelHsisi Temiepatypa Bo3ayxa (B rpamycax llenbcus) B Cankt-IletepOypre 3a
Kaxaeid mecan 1988 roma. Ilo ropm3oHTamM yKa3pIBarOTCSI MECSIBI, MO BEPTHUKAIM — TeMIepaTrypa B
rpagycax lLlenpcusa. OmpenenuTe MO0 JguarpaMme, CKOJIBKO OBUIO MeECSIEB, KOTAa CpeJHeMecsyHast
Temreparypa OblLia BBILIE HYJIA.

20

15) Ha nuarpamme mokasaH cpenHwii 0aymn ydacTHHKOB 10 cTpaH B TECTHPOBAaHHWH y4YalIMXCs 8-TO Kilacca II0
Matematuke B 2007 roay (o 1000-6amibHoi mikane). Haliante cpenuuii 6amn ydacTHUKOB u3 bonrapum.
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16) Ha nuarpamme mokazaHo pacrpelielieHie BEIOPOCOB YIUIEKUCIIOro ra3a B atMocdepy B 10 crpanax mupa (B
MuuIMoHax ToHH) 3a 2008 rog. Cpenu mpeAcTaBIeHHBIX CTPAH MEPBOE MECTO 110 00BEMY BEIOPOCOB 3aHUMA
[Takucran, necstoe mecto — Hurepus. Kakoe MecTo cpeau nmpecTaBiIeHHBIX CTpaH 3aHuMana Yexus?



IMpakTuyeckas padora «CocraBiieHHe U penieHne NPo¢ecCHOHAIBHBIX 32/1a4 ¢ OMOIIbIO
YPaBHEeHU»

Ienn

e Pemars 3a/1a4u ¢ MOMOIIBIO YPABHEHHI
CpenctBa o0y4eHUsI:

® METOJWYECKHE YKa3aHUs JJIs IPOBECHUS MPAKTUICCKUX 3aHATHI (KApTOUKU — 3a/1aHUSA).
Buner npaktudeckoid  pabOTHI:

e peleHue 3a1a4y

IIpakTuyeckas padora

1. U3 myHkTa A B MyHKT B OTHOBPEMEHHO BhIEXaJ M JBa aBTOMOOWMIA. [lepBBIil mpoexall ¢ MOCTOSIHHOW CKOPOCTBIO BECh
myTh. BTopoii mpoexain mepByro MOJOBHHY MYTH CO CKOPOCTBHIO 24 KM/4, a BTOPYIO ITOJIOBUHY IYTH — CO CKOPOCTHIO, Ha
16 xM/49 GombllIeld CKOPOCTH MEPBOrO, B pe3ysibTaTe 4ero MpuObLT B IYHKT B OJHOBPEMEHHO ¢ TNEPBHIM aBTOMOOHIIEM.
Haiinute ckopocTh mepBoro aBToMoomist. OTBET JalTe B KM/.

2. U3 nyHKTa A B MyHKT B OJHOBPEMEHHO Bblexanu ABa aBToMoOwis. [lepBblii mpoexasl ¢ MOCTOSHHON CKOPOCTBbIO BECh
nyTh. BTOpo#l mpoexan mepByl0 MOJOBHHY IYTH CO CKOPOCTBIO, MEHBIIEH CKOPOCTH NHepBOro Ha 13 KM/4, a BTOpYIO
MOJIOBUHY IIYTH — CO CKOPOCTBIO 78 KM/, B pe3yJbTaTe Yero MPHOBUT B MyHKT B 0AHOBpEMEHHO ¢ MEpBBIM aBTOMOOMIIEM.
HaiinuTe ckopoCTh IEpBOro aBTOMOOWIIS, €CITH U3BECTHO, YTO OHA OoutbIie 48 kM/4. OTBET maifTe B KM/4.

3. U3 nyHkTa 4 B IyHKT B, paccTosiHME MKy KOTOPBIMU 75 KM, OJHOBPEMEHHO Bbl€XaIl aBTOMOOMIIUCT U BEJIOCUIIEIUCT.
H3BecTHO, 4TO 3a Yac aBTOMOOWMIHMCT TpoedkaeT Ha 40 kM Oombine, yeM BenocuneaucT. OmnpenenuTe CKOPOCTb
BEJIOCUTICTUCTA, €CITH U3BECTHO, YTO OH NMPUOBUT B MyHKT B Ha 6 4acoB 1o3e aBToMo0mucTa. OTBET JAaiiTe B KM/.

4. BenocumeaucT BoleXall C MOCTOSTHHOW CKOPOCTBHIO U3 ropojaa A B TOpoJ B, paccTosiHue MeXy KOTOPsIMUA paBHO 70 KM.
Ha cnenyrommii neHs oH oTmpaBuics oOpaTHO B A CO CKOPOCThIO Ha 3 KM/4 Oojbine mpeskHed. [lo gopore oH caenan
OCTaHOBKY Ha 3 yaca. B pe3yibTaTe BEIOCHIICAHCT 3aTPaTHI Ha OOPaTHBIM IMyTh CTOJBKO JKE BPEMEHH, CKOJIBKO Ha IMyTh
u3 A B B. Haiinute ckopocTh BenocHneucTa Ha mytu u3 B B A. OTBeT paiTe B KM/4.

5. Benocunenuct Bblexall C MOCTOSHHON CKOPOCTBIO U3 ropoja 4 B Topoll B, pacCcTOsSHUE MEXAY KOTOPBIMU PaBHO 98 KM.
Ha cnemyrommii 1eHP OH OTHpPABWIICS OOpPaTHO CO CKOPOCThIO Ha 7 KM/4 Oojbmie mpexued. [lo mopore oH caenat
OCTaHOBKY Ha 7 yacoB. B pesynbTaTe OH 3aTpaTwii Ha OOpaTHBIN IMyTh CTOJIBKO )K€ BPEMEHH, CKOJbKO Ha IMyTh U3 A B B.
Haiinute ckopocTh Benocuneaucra Ha mytu u3 4 B B. OTBeT gaiTe B KM/4.

6. /IBa BeyocureucTa OTHOBPEMEHHO OTIIPABHINCH B 240-KmitoMeTpoBblit poOer. [1epBrlit exan co cKopocThio, Ha 1 KM/9
OoJbIlIeH, YeM CKOPOCTh BTOPOTO, M MpUObUT K QuHMITY Ha 1 4ac paHbine BToporo. HailTm CKOpOCTh BEJIOCHIICAHCTA,
MPUIICANEro K GUHUITY epBbiM. OTBET JalTe B KM/.

7. JIBa BemocumneaucTa OJJHOBPEMEHHO OTIIPABHIINCH B 88—KWIIOMETpOBEIi mipoder. [lepBriii exai co CKOPOCThIO, Ha 3 KM/4
Ooupleld, YeM CKOPOCTh BTOPOTO, W NPHOBLT K (PUHMIIY Ha 3 dYaca paHblie BTOporo. HaliTh CKOpOCTh BEJIOCHIICAKCTA,
IpUIIeAnero K GuHUITY BTOpeIM. OTBET naiiTe B KM/4.

8. U3 n1ByX ropojoB, paccTOSHUE MEXIY KOTOPHIMU paBHO 560 KM, HaBCcTpedy APYTr APYry OAHOBPEMEHHO BbIEXajH JIBa
aBTOMOOMIS. Uepe3 CKONBKO YacOB aBTOMOOMITH BCTPETSTCS, €CJIA UX CKOPOCTH PAaBHBI 65 kM/4 u 75 km/4?

9. U3 ropogos A u B, paccrosnue mexay koropbiMu paBHO 330 KM, HaBCTpeuy APYT APYry OJHOBPEMEHHO BbIEXalld /IBa
aBTOMOOMJISI M BCTpeTWMch uepe3 3 uaca Ha pacctosHuu 180 kM oT ropoma B. Haiimure ckopocTh aBTOMOOWMIS,
BbIexaBIiero u3 ropoaa A. OTBeT naiTe B KM/4.

10. Paccrosaue mexay ropogamu A u B pasao 435 kM. 13 ropoga A B ropox B co ckopocthio 60 KM/4 BIEXal MEpPBBIMA
aBTOMOOMJIb, a Yepe3 Yac Mocjie 3TOro HaBCTpeuy eMy U3 ropojia B Beiexan co cKopocThio 65 KM/4 BTOpoi aBToMOOMITL. Ha
KaKOM PacCTOSIHUM OT ropojia A aBToMoOMIM BeTpeTsaTcs? OTBET naifTe B KUIIOMETpPax.



IIpakTnyeckas padora «Pemenue 3axa4. YpaBHeHHUs] H HEPaBEHCTBA)

enn

® pelaTh ypaBHEHUS

e pelaTh HEPABEHCTBA
CpeactBa 00y4eHuUs:

® METOAMYECKHUE YKa3aHUs JUIsl IPOBEACHUS IPAKTUYECKUX 3aHATUHN (KApTOUYKHU — 3aaHuUs).
Bunpr npakTrueckoir  pabOTHI:

e pelIeHUE 331a4

IIpakTnyeckas padbora

1. Pemuth ypaBHEHHUE:

3x-6=5x+10

2. Pemuth ypaBHEHUE:

5x+7=3x-9

3. Pemuth ypaBHEHUE:

10x-3=5-6x

4. PemiuTh CUCTEMY YPaBHEHUH METOJIOM MOJCTAHOBKU:

{2x—4y=—8
—X+ 6y =8

5. Pemuth cucTteMy ypaBHEHHI METOAOM MOJACTAHOBKHU:

{4X—3y=15
3x—4y =6

6. PemuTh cucTteMy ypaBHEHHI METOAOM MOJACTAaHOBKHU:

{ 4x — 7y = 15
—2x+ 6y =-10

7. PemuuTh cUCTEMY ypaBHEHHI METOAOM MOJACTAaHOBKHU:

{3x+5y=19
9y — 2x = 12

8. PemmmTh cuctemy ypaBHEHU METOIOM CIIOKEHHUS:

{ 3x—2y=1
12x + 7y = —26



