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Jlanrast paboTa COAEPKHUT METONWYECKHE YKa3aHUS K MPAKTUYECKUM paboTraM IO JAUCHHUILTHHE
«MatemaTiKa» U MpeJHazHayeHa sl 00y4aroluXcs Mo MporpaMMaM MOATOTOBKH CIIEIMATIUCTOB CPEIHETO
3BEHA.

[lens pa3pabOTKH: OKa3zaHWE TMOMOIIM OOYYAIOIIMMCSI B BBIMOJHEHUU IMPAKTHYECKUX PabOT 1o
npeamery «MartemaTukay.

Conepxanue
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MGTOI[I/I‘IGCKI/IG PCKOMCHAAWNH 110 BBIITOJIHCHUTO MPAKTUICCKUX pa60T
[Tepedyens mpakTHyeckux padboT
Copepxanre MpaKTUIECKUX paboT
Crnucok UCT0JIb30BAHHOM JIUTEPATYPhI
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1. IMosicHUTEABbLHAA 3aNMCKA

[IpakTuyeckue 3aHATUSA CIyXaT CBA3YIOIIMM 3BEHOM MEXAy Teopued U mnpakTukod. OHH
HEOOXOAMMBI Ui 3aKpEMJIEHUs TEOPETUYECKUX 3HAHMM, IOJIy4ECHHBIX Ha YpPOKax TEOpPETUYECKOIro
o0y4eHHUs, a TaK ke I NOJTYUCHUs MPAKTUIECKUX 3HAHUH.

[IpakTudeckue 3afaHus BBINOJHSIOTCS OOY4YalOUIMMCS CAMOCTOSITENIBHO, C IMPUMEHEHMEM 3HaHUHW U
YMEHUH, MOIy4YeHHBIX Ha YPOKaX, a TaK )K€ C UCIOJIb30BaHUEM HEOOXOMMBIX MOSICHEHUH, MOJYy4YEeHHBIX OT
IpernosiaBaTelss MpH BBIIOJHEHUU MPaKTHUYECKOro 3a1aHus. K mpakrndyeckomMy 3aHATHIO OT 00y4aroIerocs
TpeOyeTcs npeBapuTeIbHas NOArOTOBKA, KOTOPYIO OH JIOJIKEH IPOBECTH IEPE/ 3aHATHEM.

MeTtoanyeckre peKOMEHIAIUN 0 BBIMIOJIHEHUIO IPAKTHUYECKUX PabOT COCTaBIIEHBI B COOTBETCTBHH C
I'ocynapcTBEHHBIMU TPEOOBAaHUSMH K MUHUMYMY COJEPKAHUS U YPOBHIO IIOATOTOBKU CTYIEHTOB 10
porpamMMam MOATOTOBKU CIELUATMCTOB CPETHETO 3BeHA U , 00YYaIOIUXCs TI0 IPOTpaMMaM IMOATOTOBKU
KBATU(UITUPOBAHHBIX Pab0UYMX (CITy)KaITUX )

[IpakTuueckue 3amanus pa3paboTaHbl B COOTBETCTBHU € y4yeOHOM mporpammon. B 3aBucumoctd oT
COJZIEPKAHUSI OHM MOTYT BBIIOJHATHCA OOYYAIOIMMUCS WHAWBUAYAJIBHO WIH (POHTAIBHO.

[lenu npakTUYECKUX 3aHATUM:

 IOMOYb CUCTEMATU3UPOBATh, 3aKPENUTh U YIITyOUTh 3HAHUS TEOPETUUYECKOTO XapaKTepa;

e HAYYUTh MPUEMaM PEUICHUS MPAKTUYECKHX 3a/1a4, CIOCOOCTBOBAThH OBJIA/ICHUIO HABBIKAMH U
YMEHUSIMU BBIIIOJHEHUS PACcYETOB, rpaM4eCKUX U APYrUX BUAOB 3aaHUN;

e HAYYUTh MX TOJIb30BATHCS CIIPABOYHOM JTUTEPATypOil U TaOIUIIAMH;

* OpMHUPOBATH YMEHHUE YUUTHCS CAMOCTOSTENBHO, T. €. OBJIa/IEBaTh METOJJaMH, CLIOCO0aMH U
npueMamM# caMoOOyUeHUs], CAMOPA3BUTHS U CAMOKOHTPOJISL.

B pesynbpTare mpoBeneHus MPaKTUYECKUX 3aHIATHH 1O JUCIUTUIMHE «MaTteMaThkay 00ydJaroImics
JOJIKEH:

3HATH:

- OCHOBHBIE MATEMAaTUYECKUE METOABI PELICHHS NPUKIIAAHbIX 3a/1a4;

- olpeienieHue jorapudmMa 4yuciia 1 OCHOBHbIE CBOMCTBA JIOrapu(MOB;

- OCHOBHBIC OIIPEACICHUS U TEOPEMBI O MAPAICIBHOCTH U NMEPIEHAUKYIIPHOCTH MPSMBIX, IPIMON

U TUIOCKOCTH U IUIOCKOCTEN B IIPOCTPAHCTBE

- OIPEJEIIEHNE BEKTOPA U AEUCTBUSI HaJl BEKTOPAMU;

- OCHOBHBIE (DOPMYJIBI PEIICHUS] TPUTOHOMETPHUECKUX YPaBHEHUH;

- OCHOBHBIE OIPEJEIECHNUsS MHOTOTPaHHUKOB M KPYTJIBIX TEI;

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

00bEMOB MHOTOTPAHHUKOB M KPYTJIBIX TEI;

YMETb:

- HaxOOUTh JIOrapudM YHUCla, pemaTh MNPOCTeHIIne JorapupMUUYECKUe YpPaBHEHUS, HCHOIb3YS

CBOICTBa J0Tapr(MOB;

- CTPOMTH YEPTEKH K 3ala4aM U HaXOJUTh PACCTOSTHUE MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU

110 IUIOCKOCTH,

- HaXOJWUTh NPOEKLHIO HAKIOHHOW U JUINHY HAKJIOHHOM;

- HaxOJUTbh IPOU3BOJHBIE (QYHKIUI;

- pemlaTh NPUKIAAHBIE 3aJa4d C HCIHOJb30BAHHMEM DIIEMEHTOB AU(PPEepeHIHaTbHOIO U

MHTETrpaJIbHOIO UCUUCIICHU;

- pelaTh TPUTOHOMETPUYECKHE YPAaBHEHUSI U CUCTEMBI YPaBHEHUM;

- cTpouTh rpaduku GyHKIMNA U IPOBOAUTE MpeoOpa3oBaHMs HaJl HUMHU;

- CTPOMTb CEYEHHS] MHOIOIPAaHHUKOB U KPYIJIBIX TEII;

- BBIYMCIATH IUIOMIAN TOBEPXHOCTH U 00bEMBI MHOTOIPAaHHUKOB U KPYTJIBIX TEIT;



2. MeToauvecKkne peKOMEH/IAIUH M0 BbINOJHEHHIO MPAKTUYECKHUX padoT

MeTtoauueckiie peKoMeH1alluy pa3paboTaHbl B COOTBETCTBUHU € PUKa30M MuHuUCTepcTBa 00pa3oBaHus U
Hayku Poccutickoit @enepanuu ot 17.05.2012r. Ne413 «O06 yTBepkaeHUU GenepaabHOro rocyIapcTBEHHOTO
00pa3oBaTeNFHOIO CTAHJApTa CPEeTHEro 001Iero 0opa3zoBaHus», IPUKa30M MHUHUCTEPCTBA MTPOCBEIICHUS
Poccwuiickoii ¢peneparun ot 12.08.2022 Ne732 «O BHeceHUH H3MEHEHUH B (esiepalibHbIN roCcyJapCTBEHHBII
o0pa3oBaTeNbHbIN CTaHAAPT CPETHErO 00IIero 00pa3oBaHus, YTBEPKACHHBINA PHUKa30M MUHUCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 1. Ne413», npuka3zom MuHucTepcTBa
npocBemieHus: Poccuiickoit @eneparuu ot 23.11.2022 1. «O06 yrBepx)aeHnn heaepaabHoi 00pa3oBaTeIbHON
IIPOTPaMMEBI CPETHET0 00IIero 00pa3oBaHus», MPUKa3oM MUHHCTEPCTBA MpocBeeHus Poccun ot
18.05.2022 Ne339 «O06 ytBepxkaeHnu (penepaibHOro rocy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
cpenHero npodeccruoHaIbHOro oopazoBanus 1o crenuanbHocTu 21.02.19 «3emueycTpoiicTBO»
(3apeructpupoBan B Munrocte Poccum 21.06.2022 No 6894 1), «[IpumepHoii pabodeit mporpaMmbl
o061eo0pa3oBaTeNbHON JUCUUIUIMHBI MaTtemaTukay JUIst Mpo(eCCHOHAIBHBIX OpraHU3alui»,
pexkomennoBanHbii @I'BOY IO «MHCTUTYT pa3BUTHS TPO(HECCHOHATEHOTO 00pa30BaHU», TPOTOKOJ
Nel4 o1 30.11.2022 .

J51s TOro 4T0OBI MPAaKTUYECKUE 3aHATHS IPUHOCKUIM MAKCUMAIIbHYIO TI0JIb3Y, HEOOX0AUMO TOMHUTD, YTO
yIpaXHCHHE W PEIICHHWE CUTYaTHBHBIX 3a/1ad MPOBOISATCS IO BBHYUTAHHOMY HA JIKIUSX MaTepuany H
CBSI3aHbI, KaK MIpPaBHJIO, C AETAJbHBIM pa300poM OTHAEIbHBIX BOMPOCOB JIEKIIMOHHOTO Kypca. Cremyer
MOMYEPKHYTh, YTO TOJBKO TOCTE YCBOSHUS JICKIIMOHHOTO MaTepuaia ¢ ONpPEISICHHON TOYKU 3peHus (a
MMEHHO C TOH, C KOTOPOM OH HM3JaraeTcsl Ha JIEKIMSIX) OH OyJeT 3aKperuiAThCs Ha MPaKTUYECKUX 3aHSATHUSAX
KaKk B pe3yibTare OOCYXICHHMsS W aHaidu3a JEKIMOHHOTO MaTrepuayia, Tak U C IOMOIIBI0 PEHICHHS
CUTYaTUBHBIX 3amad. [Ipu 3TuxX ycioBusix oOy4aromuiicss He TOJBKO XOPOLIO YCBOUT MaTepuai, HO U
HAy4YUTCS TIPUMEHSATh €r0 Ha MPAKTUKE, a TAKKE MOJIYYUT JAOMOIHUTENBHBINA CTUMYIN (M 3TO OYCHBb BAXKHO)
IUISL aKTUBHOW TTPOPAOOTKY JIEKIIUH.

[Tpu caMOCTOSATETHPHOM PEIICHUU TIOCTABICHHBIX 3a/1a4 HY)KHO 000CHOBBIBATH KXKIBIN ATAIl
JEHUCTBUM, UCXOIS U3 TEOPETUICCKUX TOJIOKEHUH Kypca. Eciu oOydarommiicss BUAUT HECKOJIBKO MyTer
pelieHus mpoOIeMsl (3a/1a4r), TO HY>)KHO CPAaBHUTH UX U BBIOpaTh caMblil palinoHanbHbIN. [lone3no 1o
Hayajia penieHus MOCTaBICHHBIX 3a/1a4 COCTaBUTh KPATKUi MJ1aH pelieHus npooiemsl (3a1aun). Pemenue
MPOOJIEMHBIX 3a]1a4 WU MPUMEPOB CIIEIYeT U3larath MOAPOOHO, HY’)KHO COIIPOBOXIaTh KOMMEHTaPUSIMH,
CXE€MaMH, YepTeKaMU U PUCYHKAMU, MHCTPYKIUSIMH T10 BBITIOJTHEHHUIO.

CrnemyeT MOMHUTB, YTO pPeIIeHUE KaxI0i ydeOHOM 3aauu JOKHO TOBOJAUTHCS O OKOHYATEIILHOTO
JIOTUYECKOT0 OTBETA, KOTOPOTO TpeOyeT YCIOBUE, U TI0O BOZMOKHOCTH € BBIBOJIOM. [loydeHHbIN pe3ynbTart
ClIeTyeT MPOBEPHUTH CIIOCO0aMU, BBITEKAIOIIMMU U3 CYIIECTBA IaHHOH 3a1a4u.

[TponomxutenbHOCTh [13 - HE MEHEe OAHOTO akageMUYecKoro yaca. HeoOXomMMbIMU CTPYKTYPHBIMU
3JIEMEHTaMU TPAKTHYECKOTO 3aHSATHUS, TOMUMO CAMOCTOATEIBHON JEATEIIbHOCTH 00YJIarOIIUXCS, SIBISIFOTCS
MHCTPYKTaX, MPOBOJUMBIN MperoaBaTesieM, a TAk)Ke aHaJIW3 U OIICHKA BBIMOJIHEHHBIX pa0OT U CTENEeHH
OBIIAJICHUS O0YYAIOIIMMHUCS 3aTUIAHUPOBAHHBIMU YMEHUSMHU.

BrinonHeHuIo mpakTUUECKUX 3aHATUH MPEIIecTBYET MPOBEpKa 3HAHUM 00yJarOIUXCs - UX
TEOPETHUYECKON TOTOBHOCTH K BBIMOJHEHUIO 3aaHusl. [IpakTnueckue 3aHATUS HOCST PENPOAYKTHUBHBIN
Xapakrep.

PaboTb1, HOCSIIME PEPONYKTUBHBIN XapaKkTep, OTINYAIOTCS TEM, YTO MPHU UX TMPOBEIACHUH
oOyuaroluecs Mojab3yITCs NOAPOOHBIMU HHCTPYKIUSAMH, B KOTOPBIX YKa3aHbI: 11eJIb paOOThl, MOSACHEHUS
(Teopusi, OCHOBHEIE XapaKTEPUCTUKH), 000PYyIOBaHUE, allllapaTypa, MaTepuaibl U UX XapaKTePUCTHKH,
MOPSIIOK BBIMIOJTHEHUS PaOOThI, TaOIHUIIEI, BRIBOBI (0€3 (hOPMYIUPOBKH), KOHTPOJIBHBIE BOITPOCHI, yueOHas 1
CHenHaibHas JIUTeparypa.
®opmbl OpraHu3aui 00yJaromMuXcs Ha MPAKTUYECKUX 3aHIATHUSIX - UHOUBUAYyadbHas. [Ipu
WHIUBUAYAITBHON (JOpMe OpraHHU3aINK 3aHITHIA KaKIbI 00YyJalOMIUNACS BBITIOTHICT HHIUBUIYATHHOE
3a/1aHre(3aJaHus TI0 BApUAHTaM).

CTpykTypa MPOBEJICHUS CBOJHUTCS K CICIYIOIIEMY:

- COOOIIEHNE TEMBI U TIEJTH padOTHI;

- aKTyallu3amus TeOPETUIECKUX 3HAHUA, KOTOPbIe HEOOXOIUMBI IS TMPAKTHYECKOHN JAeITeTbHOCTH;
- pa3paboTKa aropuT™Ma MPOBEACHHUS MPAKTHICCKON JACSITCILHOCTH;



- HEMOCPEACTBEHHOE MPOBEJACHHE MPAKTUIECKUX PaboT;

- ohopmiieHrE pabOTHI B TETPAIIX JJIs IPAKTUUECKHUX PadoT;

- 00o0IIeHue U cUCTeMaTH3alMs MOTYyICHHBIX Pe3yJIbTaToB.

OneHKY 32 BBIMOJTHEHHUE MPAKTUYECKUX PabOT BHICTABIISIFOTCS MO NATHOAIUILHON CUCTEME U
YUUTBHIBAIOTCS KaK MOKA3aTeIH TeKYIIeH YCIeBaeMOCTH 00yUaOIUXCSl.

Xo/ BbINOJHEHUS MPAKTUYECKO padoThI

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

paboTHI.
Xon paboThI:
[T03HaKOMUTBCS C TEOPETUYECKUM MaTEpUATIOM
Cnenath KpaTKUW KOHCIEKT TEOPETUUYECKOTO MaTepualia B padouux TeTpaasx (OCHOBHBIC TIOHSATHUS,
onpenenacHus, GOpPMYJIbl, IPUMEPHI)
3. B Terpamsx i MpakTUYECKUX PabOT BBIMOJHUTH CAMOCTOSTENLHYIO pa0OTy WIIM PEIIUTh HOMEpa,
KOTOpBIE yKa3aHbl B paboTe.
Crath mpernoaaBaTemnto TeTPaan sl MPAKTUYECKUX padoT.
Kpurepun oueHuBaHusi NPAKTHYECKUX PadoT

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

Onenka «4» craButcs ipu 6e3omudbouHoM pemmenun 80% (1o 90%) nmpeiaraeMpIx 3a1aHUM.

Orenka «3» cTaBUTCS, €cJii 0e301n009HO BhIMoMHEHO 50% npeaiaraeMbix 3aganuii (10 49%).

Onuenka «2» - pemieno menee 50% npenaaraemMbix 3aJlaHUM.
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3. IlepeyeHb MPAKTHYECKHUX PadoT

[IpakTuueckas padota mo Teme «I 'eomMeTpus Ha TUIOCKOCTH
[TpakTnueckas pabota no Teme «lIporeHTHbIE BEIUNCICHUSI
[IpakTrueckas paboTa mo TeMe «YpaBHEHHUS U HEPABEHCTBAY

[IpakTuueckas padora o Teme «llapamnenbHble, MEPIEHANKYIIPHBIE, CKPEIINBAIOIIHECS
pSMBIE»

[IpakTuueckas padora no Teme «IIpaKkTHKO-OpUEHTUPOBAHHBIE 33124 HA KOOPIUHATHOM
IJIOCKOCTH

[IpakTrueckas padota mo Teme «lIpeodpa3zoBanue rpauKOB TPUTOHOMETPUICCKUX (YHKITHIN

[IpakTrdeckas padora o Teme «Onucanue MPOU3BOICTBEHHBIX IMPOIIECCOB C IOMONIBIO rpaduKoB
b yHKIIHI

[TpakTnueckas pabota no Teme «lIpruMeHeHne KOMIUIEKCHBIX YUCEI»

[IpakTuueckas pabora no Teme «PU3NYECKUI CMBICI TPOU3BOJAHON B TPOPECCHOHATBHBIX
3a7a4ax»

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

[TpakTrueckas padota mo Teme «lIpumepbl cumMeTpuii B mpodeccum»
[IpakTrueckas padota mo Teme «lIpaBuiIbHBIE MHOTOTPAHHUKH, UX CBOMCTBa)»
[TpakTnueckas pabota no Teme «KoMOMHAIIMY MHOTOTPAHHUKOB U TE€J BPAILICHUSI»
[TpakTrueckas pabota no Teme «I'eomeTpruyeckue KOMOWHAIIMU HA TPAKTUKE»
[IpakTuueckas pabora o Teme «OmpeneseHHbI HHTErPall B )KU3HU»
[IpakTuueckas pabora o Teme «PenieHne noka3aTeabHbIX 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 no Teme «BeposITHOCTh B MpodecCHOHANBHBIX 3a7a4ax»
[TpakTuueckas pabota no Teme «CocTaBieHre TabauIl U 1MarpaMM Ha MPaKTUKE»

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

[IpakTuueckas pabora no Teme «Pemenue 3agay. YpaBHEHUsI M HEPABEHCTBA



4. Conep:xanue NpaKTHYeCKUX padoT

IIpakTnyeckas padora «I'eomMeTpHs HA IIOCKOCTH»

ens:

® 3aKpenuTh U CHCTEMATHU3UPOBATH 3HAHMS 10 JJAHHOM TeMe;

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

KOOpAWHATHOH (popmax;

CpenctBa 00y4ueHUs:

® METOAMYECKUE YKA3aHUs JUIsl MPOBEACHUS IPAKTUUECKUX 3aHATUH (KApTOUKHU — 3aaHUs).
Buasl npaktuyeckoit  paboOTHI:

® pCHICHHE 3a1a4.

CnpaBo4Hblil MaTepual

Ananumuueckaa 2eomempus — pazoel MAMeMamuKy, U3YYarWull 2ceomempuyecKue 00paszvl
aneedopauieckumu Memooamu.

Ilpsmas, cnyscawan O uzodpaxgcenus OeUCmMEUMENbHbIX Yucel, 8 KOMopoll 8blOpaHa HAYANbHAS
mouxa O, eOuHuya uMepeHuss U NOJOACUMENbHOe HANPAGIeHUe, HA3bIBAeMCs YUCI080U NPAMOL, ULU
uucnogoli ocvto. Touka M osmoti npamou xapakmepuzyemcsi onpeoeieHHbIM YUCIOM — KOOPOUHAmMOU X,
m.e.M(x).

Hee e3aumno nepnenouxynsipuvie ocu Ox u Oy, umerowue odwee nauaro O u 00OUHAKOBYIO eOUHUYY
macwmaba, oopazytom Hauano O u 00UHAKOBYIO eOUHUYy macumada, oopazyiom NPAMOV2OIbHYIO (Ulu
dexkapmogy) cucmemy KOOpOUHAM HA NAOCKOCHU.

Ocv Ox nazvieaemcs ocvro abcyucc, oco Oy — ocvro opounam, mouka O — HA4ALIOM KOOpPOUHAm, d
nirockocms Oxy — Koopounamuou niaockocmvio. Kaswcoou mouxke M smou niockocmu coomeemcmeyem
napa yucern (x,y), Hazvleaemvix ee KoopouHamamu, m.e. M(x,y), (x - abcyucca, y — opounama mouku M).

Ionapnas cucmema koopounam cocmoum u3 Hekomopou mouku O, Ha3vieaemou NONOCOM, U
ucxoosiueeo uz Hee nyua Op, HA3LIBAEMO20 NOIAPHOU OCHIO.

Ilpsamvie na nnockocmu

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

Ax+By+C=0 (1)

(rme 4, B, C — nocrosinable K03)QUIHEEnTHI, pudeM A° + B # () onpeaenser Ha MIOCKOCTH IPAMYI0. DTO
yYpaBHEHUE HA3bIBACTCS 0OWUM YPAGHEHUEM NPAMOIU.

Yacmuule cnyuau obwe2o ypagHeHus npsamol:

C .
1) ecin A =0, TO ypaBHEHUE IPUBOANUTCA K BUly y =b, THe b= ) (3T0 ecTb ypaBHEHHE NPSIMOH,

napauieasHoi ocu Ox);

. C
2) ecmu B =0, TO ypaBHEeHHE NPSAMOI IPUBOIUTCS K BUAY X =d,THE a = 3 (mpsiMasi mapaJiiesibHa OCU

Oy);

3) ecnu C =0, TO ypaBHEHHE NUpPUBOAUTCI K BUAY Ax+ By =0 (mpsmas NOpOXOIUT dYepe3 Hayayo
KOOpPJMHAT).

2. Vpasuenue npsamoii ¢ yenosvim koaghguyuenmom. Ecnu B ob1meM ypaBHeHuH npsimoit B # 0, 1o,
pa3peluIuB ero OTHOCUTENBHO y, TIOJIyYUM YpaBHEHUE BHIA

y=hkx+b, (2)



A C .
rae k= 3 b= 5 Ero Ha3bIBalOT ypaguenuem npsamoul ¢ yenoeuim Kodguyuenmom.

3. Vpasnenue npsamoii 6 ompeskax. Ecnu B o6mem ypaBHeHuu npsimoir C # 0, TO, pa3fiesiuB BCe €ro
yacT Ha (— C), TOJIy9rM YpaBHECHHE BHUIa

XY
—+==1, 3
ot 3)

B
rnea=——,b=——.
4

A

4. Vpaenenue npsamotl, npoxooauel uyepe3 OAHHYIO MOYKY 8 OaHHOM HanpaegieHuu. Ecnu mpsmast
IPOXOJUT 4epe3 Touky M (x,,y,) U €€ HalpaBlICHUE XapaKTEepU3yeTcs YIIOBbIM K03 (duiueHTom k, TO

ypaBHEHHE MPAMOM UMEET BU]
Y=y, =k(x—x,). “4)

5. Hannoe ypaBHeHue (4) ¢ pa3nUYHBIMH 3HAUYCHUSAMHM KOX(pQHUIMEHTa Kk HA3bIBAIOT TaKXKe
VPABHEHUAMU NYYKA NPAMbIX C LUEHTPOM B Touke M (x,,V,).

6. Vpasnenue npsamot, npoxoosweii uepez O0se mouku. Ecnu mpsimMas TpPOXOAUT dYepe3 TOUYKU
M, (x,,y,) u M,(x,,y,),TO ypaBHECHHE NIPSIMOI1 NUMEET BHU]

Y=W _ X=X (5)

Yo=Y X=X
THE X, Xy, V| # V-

7. Vpasnenue npsamou, npoxoosweu uepes OAHHYIO MOYKY NEPNEHOUKYIAPHO OAHHOMY BEKMOp).
Ecnu mpsiMass mpoxoauT uepe3 3aJaHHyr TOuky M, (x,,),)IEpIEHANKYIIPHO JaHHOMY HEHYJIEBOMY

BeKkTOpy #(A,B), TO ypaBHEHHE IPSIMOIl UMEET BUJ
A(x=x,)+B(y=y,)=0. (6)
Bekrop n(A4, B) , nepneHIuKyISApHBIN NPSIMON, Ha3BIBACTCS HOPMATbHBIM 8eKMOPOM dMOU NPAMOIL.

8. llonapuoe ypasuenue npsamoti. Ilooxenne npsamMoil B MOJAPHBIX KOOPJUHATAX OMPEAEIICHO, €CIU
YKa3aHO PacCTOsIHUE p. OT noiroca O 10 JaHHOM NPSIMOM M Yroi o MexAy noJisipHoi ocbto OP u ocbio /,
npoxojsauiel uepes nomoc O NepneHIuKyISIpHO TaHHOM npsiMoi (puc. ).

M(p;¢p)

Puc.1



st 060t Touku M (p, ) Ha TaHHOW TIPSMON UMeeM

pcos(p—a)=p. (7

[IpsimoyrosibHblE KOOpPAMHATHI (X, )) TOYKH M U €€ NOoJIApHblE KOOPAMHATHI (;¢) CBA3aHbI

COOTHOILICHUSMM .
X=pcosp,y = psing *) p=m¢g(ﬂ=f **)
rjie p - NOJISIPHBIA pajnyc, ¢ - MOJAPHBINA yroj Touku M (puc. 2).
Y
0
z Puc.2 4 "o

9. HopMaﬂMJQWc)eﬂeHue npsamoti. Eciu mpsmas onpezensercss 3agaHueM p u o (puc. 3), To
ypasHenue (7) IpsAMOii B IPSMOYTOJIbHOI CHCTeMe KOOPAMHAT UMEeT BUJ

x-cosa+y-sina—p=0. (8)

YpaBHeHue (8) MOKHO TOJIYYUTh M3 OOIIEro ypaBHeHUs npsiMoit (1), yMHOKHUB 00€ 4acTH JaHHOTO
ypaBHEHHS HA HOPMHUPYIOIIMNA MHOXHTEb

A=t L )

YUYUTBIBas, YTO 3HAK HOPMHUPYIOLIETO MHOXXHTENS MPOTHBOIIOJIOXKEH 3HaKy cBoOonHOro uwiena C oOuiero
ypaBHEHUS MPSIMOH.

N

2) x

Puc.3

10. Yeon wmeoxcoy npawmvimu. Ecam npsamele L, u  L,3agaHbl ypaBHEHUSIMH C YIJIOBBIMU
ko3¢ unuentamu y =k, x+b, u y =k,x+b, COOTBETCTBEHHO, TO TAHI'CHC yIJla MEXIy ITHMHU MPSMBIMU
MOYXHO BBIYUCIIHTB IO popMyIIe

kz _kl

—. 10
1+k, -k, (10)

1gp =




11. Vcnosue napannenvnocmu 06yx npsamwvix. Jns toro uroObl mpsimble L, u L,, 3aaaHHbIe
YpaBHEHHSMU C yIIOBbIMH Kodddunuentamu y=kx+b, U y=k,x+b, COOTBETCTBEHHO, OBLIM
napajulelIbHbl, HEOOXOIUMO U JOCTaTOYHO, YTOOBI k, = k,.

Hns  toro wurtobbl mpsmelel, u L,, 3agaHHele ypaBHeHusMu A x+B,y+C =0 nu
Al AZ
A,x+ B,y +C, = 0co0TBETCTBEHHO, ObUIM NApaJLIECIbHbI, HEOOXOIUMO U JOCTaTOYHO, YTOOBl — = ——.
Bl BZ
12. Venosue nepnenouxynapnocmu 0eyx npamwvix. JIns toro utoObl mpsmsle L, u L,, 3agaHHbIE
YPaBHEHHMSMH C YIJIOBBIMU Kod3(duuuenramu y=kx+b u y=k,x+b, COOTBEICTBEHHO, ObLIU
HEePIEHUKYIIAPHBL, HEOOXOAUMO U JOCTATOYHO, YTOOBI k, -k, = —1.

Hus  toro wurtobml mpsmelel, u L,, 3agaHHble ypaBHeHusmMu A x+By+C =0 nun

A,x+ B,y +C, =0CcO0TBETCTBEHHO, OBbUIM MEPNEHAUKYISIPHBI, HEOOXOOUMO M JOCTATOYHO, YTOOBI
A -4, +B, -B,=0.

13. Paccmosnue om mouxku oo npawotui. Ecnu npsamas L 3anaHa ypaBHeHueM Ax+By+C=0 u
touka M ,(x,,y,) HE NPUHAUIEKUT JAHHOH NMPAMOMN, TO PACCTOSHUE OT TOUKH IO MPSAMONH HAXOAUTCS IO
bopmyiie

Ax, + By, +C
d =| . 0 |. (11)
VA4 +B?
IIpamoie 6 npocmpancmee
1. VYpaBHeHus npsMOW B MPOCTPAHCTBE, MNPOXONAAIIEH Yepe3 JBE 3aJlaHHbIe TOYKHU

M, (x0590520), M,(x;;¥,;2,) , AMEIOT BUJ

x_xo — y_yO — Z_ZO (l)

Xy =Xy V1= Yo 2172

2. [Ipsimast MoxeT OBITH 3a/laHa ypaBHEHUSIMU JIBYX IIOCKOCTEN
Ax+By+Cz+D, =0,
A,x+B,y+C,z+D, =0,
[IEPECEKAIOIIMXC 110 ITOU MPSMOM.

3. Kanonuueckue ypagHeHus psiMoit

X=X _ V=V _ 272

/ m n
ONPEIEAIOT MPAMYIO, IPOXOJIANLYFO Yepe3 TouKy M (X,,V,,Zz,) MapalIenbHo BeKTOpy s =i + mj + nk .
4. Ilapamempuueckue ypasHeHuss IPIMON

x=It+x,,

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



5.Yeon  meoxcoy  Osyma  npambivu, 3aJaHHBIMM ~ UX ~ KaHOHMYECKMMM  ypaBHEHHUSIMU

X-x, Y-y, z-z, X-X, Y-y, z-z
L= L= L n 2= 2= 2, onpenensercs 10 Gopmyine

l, m n [ m, n,

L1, +mm, +nn,

2 2 2 2 2 2
\/l1 +m,” +n '\/12 +m, +n,

cosQ =

6. HeoOxomMoe 1 OCTaTOYHOE YCIIOBUE HAXOXKICHUS IBYX MPSIMBIX, 33/IaHHBIX UX KAHOHUYECKUMU
YpaBHEHUSMH, B OJJHOM MIIOCKOCTH (Yclogue KOMIIAHAPHOCMU 08YX NPAMbIX):

Xo =X Vo= Z,— 2

Ecnu BenuuuHsel /;,m,,n, He NPONOPLUOHAIBLHBI BEIUYUHAM [,,m,,N,, TO YKa3aHHOE COOTHOIIECHHE
ABJISETCS HEOOXOIMMBIM U JIOCTATOYHBIM YCIOBUEM IIEPECEYCHUS IBYX NPAMBIX B IPOCTPAHCTBE.

x—x - z—z
0 V7)o _ . um maockocthlo  Ax+By+Cz+D=0

m n

7. VYrom wmexay npsaMon
omnpejensercs 1no Gopmyie

Al+ Bm+Cn
NA + B> +C* NP +m* +1°

sing =

b

VC08Ue NApaiienbHOCmu NPSIMOU U NIOCKOCMU:
Al+Bm+Cn=0;
VC08UE NePREeHOUKYIAPHOCIU NPSAMOU U NIOCKOCMIUL
All=B/m=C/n.
Ilhockocmu ¢ npocmpancmee

1. Obwee ypasnenue niockocmu P umeeT BUJ

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

rne N = Ai+ Bj+ Ck — HOpMalbHBI BEKTOp TIIOCKOCTH (puc. 1).

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

YacmHole ciyuau 061/1/;620 YPABHEHUA NJIOCKOCMU.

1.Ecmu D =0, to oHo nmpuHuMaer Bun Ax+By+Cz=(. DToMy ypaBHEHHUIO YJIOBJICTBOPSET TOYKA
0(0,0,0). CnenoBarenbHO, B 3TOM CITydae IIIOCKOCTh NPOXOOUmM uepe3 Hayaio KOOpOUuHam.



2.Eciu C=0, 10 umeeM YypaBHeHue  Ax+By+D=(0. HopmanbHblii BEKTOp N=(A;B;())

neprnenaukynsapes ocu Oz. CienoBaTelbHO, IIOCKOCTh MapamienbHa Oz; ecnu B=(0 — napamnensHa ocu Oy,
eciu A=(0 — napannenbHa ocu Ox.

3.Eciu C=D=0, 1o mnockocts mpoxoaut uepe3 O(0,;0;0) napammensHo ocu Oz, T.e. MIOCKOCTh
Ax+By=0 npoxoauT yepe3 ocb Oz. AHanoruuHo, ypaBHeHusiM By+Cz=0 u Ax+Cz=() oTBe4aroT MIOCKOCTH,
MPOXOISIINE COOTBETCTBEHHO uepe3 ocu Ox u Oy.

D
4.Ecnu A=B=0, T0 ypaBHenue npuHumaetr sua Cz +D=0, t.e. z = C [lnockocThs mapainensHa

miockoct Oxy. AHAJIOTMYHO, ypaBHEHUSIM Ax+D=0 u By+D=(0 oTBe4alOT MJIOCKOCTH, COOTBETCTBEHHO
napasienbHbie TiockocTaMm Oyz u Oxz.

5.Eciu A=B=D=0, to ypaBHeHue npumer Bua Cz=0, T.e. z=0. IT10 ypaBHeHHE IJocKocTU Ox).
AHanoruuso: y=0 — ypaBHeHue miockoctu Oxz,; x=(0 — ypaBHeHue miockoctu Oyx.

2. Vpaenenue nnockocmu, npoxoosuyeii uepes mpu 3aoannvie mouxu M (xy;452,), M, (x;5,52,)

u M,(x,;y,;z,) IMeeT BUJ

X=Xy V=Yoo Z—2%
X =Xy V=Y Z—Z%|=0. ()

Xy =Xg Vo= Vo Z, 7%

3. Vpasnenue nnockocmu, npoxoosuwei uepes 3A0AHHYIO MOUKY NEPHEeHOUKYIAPHO OAHHOMY
eexmopy. Ecin B mnpoctpanctBe Oxyz miIockocTh P 3amaHa Toukol M ,(x,;V,;z,) MU BEKTOPOM

N = Ai+ Bj + Ck , nepneHIuKyISIPHBIM 3TOH IIOCKOCTH (pHC. 2), TO YpaBHEHHE IIJIOCKOCTH UMEET BH/T

A(x—x,)+B(y-y,)+C(z—-z,)=0. (3)

z‘r —
n

Puc. 2

4. Vpasnenue nnockocmu 6 ompeskax. Eciu miockocTh orcekaer Ha ociax 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 TJIOCKOCTH UMEET BUJT

—+=+—=1. (4)



A A

Puc. 3
3ameuanue. YpaBHeHUeM (4) yA00HO M0JIb30BAThCA MIPH MIOCTPOEHUH IJIOCKOCTEH.

5. Hopmanvhoe ypasuenue nnockocmu. llojoxeHue TIOCKOCTH P omnpenensiercs 3aJlaHueM

€IMHUYHOTO0 BEKTOPa e, MMEIOIIEro HampaBieHHe nepreHaukyiasipa OK, NpoBEIEHHOTO Ha IJIOCKOCTh U3
Hayajia KOOPAMHAT, ¥ IJIMHOU p 3TOro NMepneHaAuKyspa (puc. 4).

ZA

Puc. 4

-

Ecin o, B, y — 3T0 yrisl, oOpa3oBaHHbIE €IMHHUYHBIM BEKTOpOM e ¢ ocamu Ox, Oy, Oz
COOTBETCTBEHHO, TO YPaBHEHHUE MJIOCKOCTH UMEET BH/]]

x-cosa+y-cosff+zcosy—p=0. &)

3ameuanue. OOuiee ypaBHeHUE MI0CKOCTU (1) MOXHO IPUBECTH K HOPMAJIBHOMY YpaBHEHHIO (5),

1
YMHOXXHB 00¢ yacTu ypaBHeHus (1) Ha HOPMUPYIOIIUNA MHOXUTENb A =+ , YUUTBIBasi, YTO

o 2 2 2
NA°+B +C
3HAaK HOPMHUPYIOIICTO MHOXKHUTCIIA IIPOTUBOIIOJIIOKCH 3HAKY CBO60)IHOFO yieda D O6H_[CFO YpaBHCHHA
ITJIOCKOCTH.

6. Yeon meocoy 0eymsa niockocmamu, MMEIOIMMU HOpMalibHble BEKTOpbl N, = A i+ B, j+C/k n

N, =A,i+ B, j+C,k (puc. 5), onpenensiercst Kak yroi Mexay Ni u N2; KOCHHYC 3TOTO yrila HaXOJUTCS
o ¢popmyse

cosQ =

N

HJIN



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

cos @ = . (6)
\/Alz +B’+C} -\/Az2 +B,+C,’
Q
EIA
_____ Q
Zz P
@

Puc. 5

7. Ilycte 3amanbpl fABe TUIOCKOCTH P; wm P> B Buae OOMUX YpPaBHEHHWH IUIOCKOCTEH
Ax+By+Cz+D =0, A)x+B,y+C,z+ D, =0 cOOTBETCTBEHHO.

Yenosue napannenvnocmu niockocmeti. JIns Toro 4to0bl iockoctu P; u P2 OblIN mapajuiebHBl,

Al Bl Cl
HEOOXOMMO U JOCTATOYHO, YTOOBl — = — = —,
AZ BZ CZ

8. Venosue nepnenouxynapmocmu nnocxocmeu. ns toro utodsl miockoctu  P; u P> Obuin
HEePHIEHANKYIISPHBL, HEOOXOAUMO U JOCTAaTO4HO, 4To0bl 4, -4, + B, - B, +C,-C, =0.

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

touka M ,(x,,V,,Z,) HE IPUHAUIEKHUT JAHHOHI MPSAMOH, TO PaCCTOSTHUE OT TOUKHU A0 IPAMON HAXOAUTCS 110

dbopmyne

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

(7
NA* + B>+ C?

IIpakTyeckas padora
3aganus:

1. IlpuBectu ypaBHeHue —3x+4y +15=0 kK HOpMaIbHOMY BU]lY.
2. Haiitu paccrosiaue ot Touku M (2;—1) no npsimoit —3x+4y +15=0.

3. CocraBuTh ypaBHEHHUE NMPSAMOU, IpoXoasien yepe3 Touku  A;(4, -3, 1), A>(5; -3, 0).

4. HaiiT yroja Mexay TIOCKOCTBIO P;, TPOXOoasIeld Yepe3 TOUKH Ai(2; -4; 1), A>(-1; 2; 0), A3(0; -
2; 3), ¥ IIOCKOCThIO P>, 3a1aHHON ypaBHeHHEM S5x+2y—3z+1=0.

KoHTpoJibHbIE BONPOCHI

1) OO6miee ypaBHEHHE MPSMOM.

1) YpaBHeHue npsMoi ¢ yriioBeIM KO3 HULIHEHTOM.

2) YpaBHEHHE NPSMOH B OTPE3KaXx.

3) HopmanbHoe ypaBHEHHE IIPSIMOH.

4) VYpaBHeHUe NpsMON B MPOCTPAHCTBE, IPOXOASIIEH uepes ABe 3aJaHHbIC TOUKH.

5) VYpaBHeHue npsMoil B IpOCTPAHCTBE, 3alaHHOM KaK JIMHUS [1€PECEUEHUS TNIOCKOCTEH.




6) Kanonuueckue ypaBHEHUs MPSIMON B IPOCTPAHCTBE.

7) Ilapamerpuueckue ypaBHEHUs IPSAMOM B IPOCTPAHCTBE.

8) VYroa mexay npsiMOi U INIOCKOCTbIO.

9) VYcnoBus napamuienbHOCTH U MEPNEHIUKYISIPHOCTH MPSAMON U IMIIOCKOCTH.

10) O6miee ypaBHEHHE INIOCKOCTH.

11) YpaBHeHHUE NIOCKOCTH, MPOXOIAIIEH Yepe3 TPH 3aJaHHbIE TOUKH.

12) YpaBHeHuE MIOCKOCTH, IPOXOAIIEH Yepe3 3alaHHYI0 TOUKY
NEPIECHIUKYISAPHO JaHHOMY BEKTODY.

13) YpaBHeHUE IUNIOCKOCTH B OTPE3KaX.

14) HopmanibHOE ypaBHEHHUE TUIOCKOCTH.

15) Yron mexny 1ByMs IUIOCKOCTSIMU.

16) YcinoBue napamienbHOCTH INIOCKOCTEH.

17) YcnoBue nepneHAUKYISIPHOCTH IIIOCKOCTEH.

18) PaccrosiHue OT TOUKH 10 TIPSIMOM.

IIpakTnyeckasi padbora «IIpoueHTHbIE BHIYUCIEHUS»
Ienn
e 0000mHUTH U cHOPMUPOBATH YMEHHUS PEIIaTh 3aJa4H Ha IPOLEHTHI PA3IMYHON CI0XKHOCTH
CpencrtBa 00y4yeHUs:
® METOJMYECKHE YKa3aHUS JIJIs MPOBEICHUS MPAKTUUECKUX 3aHATUN (KApPTOUYKHU — 3a7aHus).
Bunel npaktuyeckoit  paboThI:
® pelieHue 3a1a4
CnpaBo4Hblil MaTepuall
CnoBO « IPOLIEHT » MPOUCXOAUT OT JIATUHCKUX CIIOB Pro centum, 4To OYKBaJIbHO 03HAYAET « CO CTa ».
[IpoueHT = oHa coTas 4acTh YHCHA.

[TonnMaHue MPOLIEHTOB U YMEHHE BHIIOJIHATH POILEHTHBIE BEIYMCIICHUS B HACTOSIIEE BPEMsI HEOOXOIUMBI
KaKJ0My uesoBeKy. O4eHb BEJIMKO IPUKIIAHOE 3HaUeHHE 3TOM TeMbl. OHa 3aTparuBaeT (PMHAHCOBYIO,
neMorpaduyecKyro, 3KoJIOTHYECKYI0, COIIMOJIOTHYECKYIO U Apyrue cepsbl.

PaccMoTpuM Tpu OCHOBHBIX THIIA 334a4 HA IIPOLICHTBI.
1)HaxoxaeHue nmpoueHTa OT yncia

YroObl HANTH MPOLIEHTHI OT YHUCIIA, MOXKHO IPOLIEHTHI IPEJCTaBUTh B BUJIE IECATUYHON APOOH U YUCIIO
YMHOKUTh Ha MOJIYYEHHYIO AECATUYHYIO IPOOb.

3anayva: [Ipeanpusrue uzrorosuio 3a ksaptai 500 HacocoB, U3 KOTOpbIX 60 % MMeENN BBICIIYIO KATETOPHUIO
kayecTBa. CKOJIBKO HACOCOB BBICIIEH KaTErOPUH KauyecTBa U3rOTOBUIIO IpEANpUsITHE?

Pemenue: Haitnem 60 % ot 500 (oO1iee KOJIMYIECTBO HACOCOB).
60 % = 0,6
500 « 0,6 = 300 HacocoB BbICILIEH KaTErOPUM KauyecTBa.

Otget: 300 HacocoB BhICHIEH KATErOpUM KayecTBa.

2)HaxoxaeHue yuciia mo ero npoueHTy YToObl HalTH YKCIIO MO €ro MPOIeHTaM, MOKHO MPOLIEHTHI
MPEACTaBUTH B BUJIE JECATUYHOM IPOOU 1 JAaHHOE YMCIIO PA3/IETUTh HA MOJIYYCHHYIO IECATHUYHYIO IPOOb.

3anaua: Yuenuk npountan 138 crpanui, uyto coctasiuser 23 % uucia Bcex cTpaHull B KHUre. CKOJIbKO
CTpaHHI] B KHUTE?

Pemienue:

WTak, HaM HEU3BECTHO CKOJIBKO BCETO CTpaHMIl B KHUre. Ho MBI 3HaeM, 4TO 4acTh, KOTOPYIO IPOYUTAI
yuenuk (138 crpanuir) coctaBisier 23 % oT 0011ero KoiauvecTBa crpanuil B kaure. Tak kak 138 c1p. - 310
BCETrOo JIMIIb YacTh, CAMO KOJMYECTBO CTPaHUI], €CTECTBEHHO, OyAeT 6ombiie 138. DTo MOMOXKET HaM MpH
IIPOBEPKE.



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

ITposepka: 600 138 (3T0 03HayaeT, uTo 138 sBisieTcs yacthio 600).
Otsert: 600 (cTp.) - 00IIEE KOJIMYECTBO CTPAHUI] B KHHTE.
3)CKOJIBKO IPOLEHTOB OHO YHUCJIO COCTABISAET OT APYroro.

UToOBI HANTH CKOJIBKO MPOIIEHTOB OJIHO YHCIIO COCTABISAET OT APYTrOro MOXKHO OJTHO YKCIIO Pa3/IeIUTh Ha
Jpyroe U MoJIy4eHHOE MPOou3BeeHue YMHOKUTD Ha 100.

3anaga: 13 200 apOy30B 16 okazanuch He3peabiMu. CKOIBKO MTPOLIEHTOB BCeX apOy30B COCTAaBUIH
He3pesble apOy3bl?

Pemenue:
16 nenum Ha obmiee koMuecTBO apOy30B u ymHOkaem Ha 100 %.

200 %
25

(16 : 200)- 100% = —~ - 100 % = — - 100 % = -8%
200 25

OtBert: 8 % - cocTaBIAIOT HE3pebie apOy3bl OT BCeX apOy30B.

IIpakTyeckas padora
1. 3a nponycku 3aHATHI CTYAEHTY YMEHbIINUIN cTUNeHAuI0 Ha 12%.CKOIbKO eMy 10CTaHeTCs, eCiu
crunenus 800 pyo6uneii?

2. B marasuHe MynbTHBapKa mpojaetcs co ckuakoit 20% 3a 4500 py6neii. KakoBa nepBoHavagbHas
LI€Ha MYJIbTHUBapKu?

3. TI'pubsi npu cymike TepsaoT 78% cBoei Macchl. CKOJIBKO CYIIEHBIX Tpu0oB mosryuntcst u3 100 kr
CBEXUX?

4. KakoBa BeJIMUMHa II0JJOXOHOT0 HaJIOTa, KOTOPBIN cocTaBiseT 13% OT BeIMUnHBI 3apabOTHOM
maaTel B 21000 pyoneii?

5. B nmekaOpe mry0a ctouna 38 Teic. pyOuieid, B ce30H LieHy noBbicuiin Ha 20%, a B Mae CHU3UJIN Ha
15%, B utone Obl1a pactpogaxa co ckuakoit 30%. CkoJbKO Tenepb CTOUT 11yda?

IIpakTHyeckas padora «YpaBHeHHs 1 HEPABEHCTBA»
Iens:

® Hay4UThCS MPUMEHSTHh CBOMCTBA MOKa3aTeNbHON (PYHKIINU [T pelIeHUs] TOKa3aTeNbHbBIX
yYpaBHEHU U HEPABEHCTB

¢ 3aKpCHUTH 3HAHUA U YMCHUS 11O MPUMCHCHHUIO MCTONOB PCIICHHU A IMOKA3aTCIbHBIX ypaBHeHI/Iﬁ
1 HECPABCHCTB IJId PCIICHUSA MMPAKTUYCCKUX 3aaa4.

CpenctBa 00y4eHus:
® METOAMYECKHE yKa3aHUs AJIs IPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUYKU — 3a/1aHus).
Bunbl npakTuyeckoi  paboThI:
e pelIeHHe 3a/1a4
CrnpaBouHblii MaTepuas

~r . .
Onpenenenne. Ypasaenue pujga 4 = L ,rae @>0,a= 1 , Ha3bIBACTCS NOKA3AMETbHBIM.
Ecu 0> 0, 10 ypBHEHHe HMeeT eTHH TCBeHHEIH KOpeHk, ec/TH b <0, To KopHeH HeT.
Cnoco0bl penieHUs MOKA3aTeJbHbBIX YPABHEHUI.

1. IlpupaBHHBaHHE DOKa3aTEJICH.

Cytp MeToga:



1. Yenunute cnaraeMoe, CoAepIKallee NEPEMEHHYIO;
2. [IpuBecTH cTeneHu K 0IHOMY OCHOBaHHUIO;

3. [IpupaBHATH OKA3aTENH;

4. PemuTh Moay4eHHOE ypaBHEHHUE;

5. 3anucaTh OTBET.

[Tpumep:
3F-27=0.
3 =27

3 =3
x=3

Otsert: x = 3.

1. BrolHecenue o0Iero MHOXHUTEIS 32 CKOOKH.

HpI/IMCLIaHI/Iei BBIHOCHM 33 CKOOKH MHOXKUTEND ¢ MEHBIINM ITOKa3aTeIEM.

[Tpumep:

3¥ 3% =78,
3°(1-3*)=-78,
3*(1-27)=-78,
3" (- 26) = -78,
3 =3

x=1

OtBeT: x =1

1. BsBexenue HOBOI IIEpEMEHHON

Kak npaBuio, ypaBHeHus, peliacMble 3TUM CIIOCOOOM, CBOJATCS K KBaJpaTHBIM.

HpI/IMep: 42X _5 4X +4 = 0

[Tyctb 4* = a Torga ypaBHEHUE MOXHO 3aMKcaTh B BUJIE:

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

Cnenaem oOpaTHYIO 3aMEHY:

4 =4nm 4 = 1;
x=1 mmx=0

OmBeT: x=1nmmnx=0

1. Hcnonap3oBaHHe OOHOPOJHOCTH

Onpeoenenue IlokazaTenbHble YpaBHEHMS BUA a’® = p®

HAa3bIBAOTCA OAHOPOJAHBIMHU.



Cytb Metoza: Tak kak noka3aTtenbHasi QyHKLHS HE MOYKET IPUHUMATh 3HaU€HHE, PaBHOE HYJIIO, U 00€

YaCTH YPABHEHUS MOXKHO JICIUTh HA OJIHO U TO K€ HE PaBHOE HYJIIO YUCIIO, pa3feluM 00e 4acTH
J(x)
YpaBHEHUs, HaIlpUMep, Ha B

[Tpumep: 2 = 3*
Pazgenum 06e yactu ypaBHEHUs Ha 3£ 0:

r_¥

3r 3%
-
3

x=0.

Otser: x = 0.

Onpeueﬂeﬂne. Ioxazamenvrvim HCPAaBCHCTBOM HA3bIBACTCA HCPABCHCTBO, B KOTOPOM IICPCMCHHAA
COACPIKUTCA B IOKA3ATECJIC CTCIICHU.

IIpakTnyeckas padora

Bapuanm 1

a3 a-?t
1. YnupocTtuts (b—4)2: (F)_3
Beinonaute neiicteus 3 - 32 - V3327

5[510. p14 . ~12
3anuimmuTe B BUJE CTEIICHU C palluOHAIBHBIM moka3arenem vVall - b1t - ¢

nal e

1
3anuIrTe ¢ ITOMOIIBIO paJguKana
M1 PANIKANA Sy

Pemmmre ypaBuenue log, %:2
6. Pemure ypaBHEHHE

log,(—x? + 5x + 7)=log, (10x — 7)
7. Pemmnte ypaBHEHHE

3—2X+4— =27
8. PemuTe HEpaBEeHCTBO

527 > 125
9. PemnTe HEPAaBEHCTBO

log z(3x+2) <4
10. Pemnre HEpaBeHCTBO

logix < —4

2

Bapuanm 2

a? -1 a3 2
1. Ympocruts ()7 (=)

o 6
2. Bemomnure aeiicteus 2 - 23 - V238
A[07 . 18 . ~16
3. 3anummre B BUJE CTEIICHU C PAllMOHAIBLHBIM MOKaszarenem vVa’ - b8 - ¢
1

4. 3amuImre ¢ IOMOIILIO paguKala ——

[1bIO pall 6136

1

5. Pemmre ypaBuenue log, a=3

6. Pemmute ypaBHeHHE
10g0'3(X2 + 7X - 5)210g0'3 (4’X - 1)
7. Pemmnte ypaBHEHHE



2—4+7X =32

8. PemuTe HEpaBEeHCTBO
35X+2 <27

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

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

3 3

I[IpakTuyeckas padora «IlapannenbHble, NepneHAUKYJ/JISIPHbIE, CKPELIUBAOIIHNECS MPSIMbIE)
Lenb
® HAy4YUTHCA peliaTh 3aJa4d Ha B3AUMHOE PACIIOJIOKEHUE TPSIMOM U
MJIOCKOCTH, MApajuIeIbHOCTh MPSMOM U MJIOCKOCTH.
CpenctBa 00yueHus
® METOJMYECKHE YKa3aHUS JIJIS MPOBEICHUS MPAKTUUYECKUX 3aHATUN (KAPTOUYKHU — 3a7aHus).
Bunel npaktuyeckoil paboThbl
® pelIeHue 3a/1a4
IIpakTnyeckas padbora
1 Bapuanr.
1. lansl yetbipe Touku C,D,Eu F, He nexaniye B 0IHOM MIIOCKOCTH. MOTYT 11
nepecekarbes npsmbie CEMDF? OtBet nosicuure.
2. Touku M, P, KuT—cepenunsl cooTBETCTBYIOIIUX OTpe3koB BC,
DC, ADu AB( cm. puc.).Halinute nepumetp uetsipexyronbauka MPKT, ecniu AC=10cm, BD=16 cm.
3. Ilpsmas EF, He nexamas B miockoctu ABC, nmapannensHa cropone AB
napawienorpamma ABCD. Brisicuure B3aumuoe pacnosnosxenue npsambix EF u CD.
4. B Terpasape ABCD Touku M, Ku P— cepenunst pedep AB, BC u BD.
JokaxwuTe, uro mnockocth MKPnapamiensaa miockoctn ADC, u BeIUUCIATE
mwoniaae Tpeyroinbuuka MKP, ecinu momans tpeyroibHuka ADC paBaa 48cm2.
5. B pom6e ABCD pauaronanu nepecekatorcst B Touke O, Touka F He Jexur B
mockocTd ABC. MoHO 11 TpoBeCcTH TUI0cKoCTh uepe3 npsamyto FC u touku A u C? OTBeT 000CHYIATE.
2 BapuaHT.
1. dansl yetsipe Touku A, B, C u D, He nexanye B 0IHOU MIOCKOCTU. MoOTryT 11
ObITh MapauienbHbiMu TpsiMbie ACuBD? OTBet nosicuure.
2. Touku E, F, KuP—cepeannbl COOTBETCTBYIOIINX OTPE3KOB
AB,AC, DCu DB( cm. puc.).Haiinure nepumerp uerbipexyroinbauka EFKP, ecnu BC=8cm, AD=12 cm.
3. Ilpsimasg MT, ne nexamas B miockoct ABC, mapannensna cropone BC
napauienorpamma ABCD. Brisicuure B3auMmuoe pacnosnoxenue npsimeix MT u CD.
4. B terpasape DABCrouku K,Eu M— cepeaunsi pedep AC, DC u BC. Jlokaxure,
yTo 1iockocth KEMmnapannenbHa miiockocty ADB, 1 BeIYuciuTe mionaib
TpeyrojbHuka ADB, ecnu momans tpeyroibHuka KEMpasna 27cm2.
5. Hansl mapamnenorpamm ABCD u touka E, e nexamas B mimockoctn ABC. Kak
pacniosioxensl npsimasi AC u mimockoctbBDE ? OtBeT o0ocHYylTE.

IMpakTnyeckas padora «lIpakTHKO-OPHEHTHPOBAHHBbIE 321241 HA KOOPAMHATHOM IJIOCKOCTID)

Ienw

e [IpumeHeHue anreOGpandyecKoro anmnapara K perieHuo 3ajad ¢ FreOMeTpUIeCcKOil TeMaTUKOM;

e BcnoMHuTh reoMerpuueckuil cMbica koapduunenTo k u | B tnHeliHOM ypaBHeHUM Y = kx +
I;

e Kak npuMeHsTH yclI0BUE NapalIeIbHOCTH IPSIMBbIX;

e BcnoMmHuTh anrebpamyeckoe BbIpaXeHHME (aKTa «TOYKA C 3aJaHHBIMH KOOpJIMHATaMHU
IPUHAUIEKUT (UM HE IPUHAIIEKNT) TpapuKy YpaBHEHUSY;

e Kak HaxoguTh KOOpPAMHATBI TOYKM IE€PECEUEHUs MPSIMbIX, COCTABMB U pPELIUB
COOTBETCTBYIOLIYIO CUCTEMY.



CpenctBa 00yueHus
® METOAMYECKHE yKa3aHUs AJIs MPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUYKU — 3a/1aHus).
Bunbl npakTuyeckoii  paboThI:
e pelIeHHE 3a1a4
IIpakTyeckas padora

1. Kaxkye 13 CAeAVIOIUHUX NPAMBIX OTCYTCTBYIOT HA PHCYHKe
Ny==x 3 y=1 5)x =1
2y = —=x 4) y = -1 6) x = -1

2. Touku A(xy; y,) ¥ B(x,; y,;) IpUHaATexaT rpaduKy MpAMON ¥ = —X.
BepHO JiH, 4TO €CHIM X; < X, TO Y, > Y,?

3. IIpameie 3agaHbl YPABHEHHUAMM:
a) y = 0,3x; 6) y = 0,83x — 3; B) y = 0,3x + 8.
1) Yemy paBeH yrioBo¥ Koap@PUIIMEeHT KaKAOM TPAMOI?

2) B xakoll TouKe KarKJAas npsaMas mepecexaeT opauHATYy?
3) KakoBo B3aMMHOe PACIIOJOMKEHME 3THX IPAMBIX Ha ILJIOCKOCTH?

4. 3anUIMNATe YyDABHEHUA NPAMBIX B BHje Yy = kx + 1.
Dy —x=3;

VKaKuTe KOOPAMHATEI TOYEK IIePECedMeHHUA ITHUX IIPAMEBEIX C OCAMH
KOOpJAWHAT.

IIpakTnyeckas padora «IlIpeodpaszoBanune rpaMKoB TPUTOHOMETPUUYECKUX QYHKIIUID»
Llens:

® pacmpoCTpaHUTh yMEHHE peoOpazoBaHuil rpa)KOB HA TPUTOHOMETPUUYECKUE PYHKIIUH.
CpencrtBa 00y4yeHUs:
® METOAMYECKHE yKa3aHUs AJIs IPOBEICHUS NPAKTUYECKUX 3aHATHH (KapTOUKU — 3a/1aHus).
Bunel npaktuyeckoil  paboThI:
® pelieHue 3a1a4u
CnpaBo4HbIil MaTepual

1. Ins moctpoenus rpaduka pyakuun y=f(x)+a, rae a - mocTOSIHHOE YKCII0, HAJo0 nepeHectu rpadguk y=f(x)
BJ10JIb ocH opauHatT. Ecinu a>0, To rpaguk nepeHocuM napauienbHo caMmoMy ce0e BBepX, eciu a < 0, To —
BHU3.

2. JIns noctpoenus rpaduka Gynkuu y=kf(x) Hamo pactsanyts rpaduk dynkmnuu y=f(x) B k pa3 Bnonb ocu
opaunar. Ecnu [k[>1, To npoucxonut pactsxenue rpaduxa srons ocu OY, ecnu 0<|k|<1, To — cxxartue.

3. I'paduk pynkuu y=f(x+b) momyuaercs u3 rpaduka y=f(x) myrem mapayieIbHOro MepeHoca BI0Jb OCU
abcuucc. Ecnu b>0 , To rpadux nepemeraercs BieBo, eciau b<0, To — Brpaso.

4. lna noctpoenus rpaduxa pynkuun y=f(kx) Hago pactanyts rpaduk y=f(x) Bronas ocu adbcuucc. Ecin
lk|>1, To mpoucxoaut cxxatue rpaduka Baosb ocu OX, ecim 0<[k|<I , To — pacTsKeHUE.



IIpakTnueckas padora

[TocTpotite rpaduku GyHKIUII:

Bapuanr 1 Bapuant 2 Bapuant 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=2cosXx y=0,5sinx y=0,5cosx
y=cos(0,5x) y= - sin2x y=C0s2X y=sin3x

IIpakTnyeckas padbora «Onucanue NpPon3BOJACTBEHHBIX MPOLECCOB € MOMOIIbIO TPA(PUKOB (PYHKIM I

Ienn
e qnocTpoeHUe rpaduKoOB QYHKIIHHA
CpencrtBa 00y4yeHUs:
® METOAMYECKHUE YKA3aHUS JUIsl IPOBEACHUS MPAKTUIECKUX 3aHATUH (KAPTOUKHU — 3aTaHUN).
Bunel npaktuyeckoit  paboThI:
® pelieHue 3a1a4u
IIpakTHyeckas padora

1. OGnacTh onpenencHuss GyHKIIMH — ITO....

a) MHO>KECTBO BCEX 3HAUEHUU apryMeHTa (I€pEMEHHOH X).
0) MHOXECTBO BCEX 3HaYCHUU (IEPEMEHHOM ).

B) MHOKECTBO BCEX 3HAYCHHH (IEPEMEHHOH Z).

I') MHOKECTBa BCEX 3HAUYCHUH X; Y; Z

2. Kakumu ObIBaIOT yepTexku GyHKIUN?

a) ABYXMEPHBIMH U YETHIPEXMEPHBIMH

0) TPEXMEPHBIMU U YETBIPEXMEPHBIMU

B) IBYXMEPHBIMU U TPEXMEPHBIMU

') OIHOMEPHBIMH U IBYXMEPHBIMU

3_
3. O6nacteto onpeneneuus Gynkun f(x) = \/ﬁ SIBJISICTCSI

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

V3x—6

X—4

4. O6nacteio onpexaencaus pyakuun f(x) = SIBIISICTCS

a) (2; +o0)




6) (2;4) U [4; +0)
B) [2;4) U (4; +0)
r) (4; +00)

5.CooTtHecute 00s1acTh onpeneneHus GyHKIIUU U QYHKIUIO.

A) [6; +00) Df) =222

B) (—e0; 1) U (1; +e0) 2) () = poes

B) (6; +) 3) f(x) = In(7x — 21)
) (3; +00) 4) fl) =220
(5 2o (i) 5 ) = 2
E) (1;2) 6) f(x) = 7=

6. CooTHecuTe QyHKIMIO U rpapuK QyHKIUU

A)y=—-x+2x—1 1)

............

by = —2x 2)

B)y = 2x 3) /\\




Ny=-x*—4x-5

Dy = —% ) B

E)y == 6)

7. CooTHecuTe QYHKIUIO U rpapuk GyHKIUU

A)y=-2x-1 1)

By =2x+4 2)




B)y=-3x—6 3) /

Ny=3x+6 4)

\

\\‘
\
Ny = —2x —4 5N
\
\

\\

E)yy=2x+1 6)

8.B Kkakoif mocnenoBaTeaIbHOCTH MbI CTPOMM I'paduk?

a) olpeieNsieM CKOJbKO TOUYEK Mbl BO3bMEM

0) HaXOIUM 3HAYCHUS Y

B) OTMEYAeM IOJyuYeHHbIE 3HaUeHUs (X;y) Ha rpaduke

I') ONpeesieM Kakol 3TO TUIl (PYHKIIUU

1) 6epeM HeoOX0AUMOE KOIMYECTBO TOUEK X

€) COeIMHSAEM TOUKH

9.B kaxoii nocienoBaTeIbHOCTH Mbl HAXOAUM 00JacTh onpeesieHus QyHKIun?

a) pemacMm 1o OTACIbHOCTU KaKA0C HCPABCHCTBO



0) CMOTpUM Ha 3HaMeHAaTe b PYHKIUH, CTABUM YCIOBHE

B) OTMEYAEM MPOMEKYTKU Ha YUCIOBOU MPAMOI

I') CMOTPUM Ha YUCIUTENb (PYHKIIMH, CTABUM YCIIOBUE

1) CMOTpPUM, TJ€ 3aIITPUXOBAHO B 00OUX CIlyyasix, U 3allUChIBAEM OTBET

C) OonpeacCIsieM IMPOMEKYTKHU OTACIIbHO IIEPBOTO U OTACIIBHO BTOPOI'0O HEPABCHCTBA

Vx-3
In(2x-8)

10.B kaKoii mociie0BaTeIbHOCTH MbI HAXO MM 00J1acTh onpeaeaenus Gyukmuu f(x) =
a) CMOTPUM Ha 3HAMEHATEIIb U CTABHUM BTOPOE YCIOBHUE, UTO(2X-8) HE JOKHO PaBHATHCS €IUHULIC

0) Ha YKCIOBOM NPSIMON OTMEYAEM BCE TPU PELICHUS

B) peliaeM TpU HEpaBEHCTBA

') CMOTPUM, /i€ 3aIITPUXOBAHO BO BCEX CIy4asiX, U 3alUChIBAEM OTBET

1) CMOTPUM Ha YUCJIHUTEIh U CTABUM YCIOBHE, YTO MOJAKOPEHHOE BhIpaxkeHue (X-3) 10xKHO ObITh = 0

€) CMOTPUM Ha 3HAMEHATeb U CTaBUM I1€PBOE YCJIOBUE, UTO(2X-8) JOKHO ObITH > 0

11. Kakoe(ue) ycnoBue(s) 3aMcaHo OMTMO0YHO, ISl TOTO, YTOOBI HAWTH 00J1aCTh onpeneacHus GyHKITUN

[ = s

a)x—22=20

6)3x—9>0

B)x—2#1

rN3x—9+1

12. Kakoe(ue) ycnoBue(s) 3aucaHo OUImO0YHO, 171l TOTO, YTOOBI HAWTH 00JaCTh onpeneraecHus: QyHKIIUN
[0 = 2o

a)x2—9>0

0)x>—9<0

B)x?—9#1

Nx—1=0

13. Kakoe(ue) ycioBue(s) 3aMcaHo ONTMO0YHO, ISl TOTO, YTOOBI HAWTH 00J1aCTh onpeneacHus GyHKITUN
fO) =50

a)x+5>0

0)x*—4>0

B)x2—4 %1



r)x+5%*0

Vx+2

14. Haiitu o6nacte onpenenenus pyukuuu f(x) = nGE_1D)

15. IlocTpouTts rpaduk pyHkuuu y=v2x + 4

IIpakTuyeckas padora «lIpuMmeHeHHe KOMIIIEKCHBIX YU CEJ»

Ienw
® YMHOXAaTh, JI€JHUTh, CKJIAJAbIBATh, BEBIYUTATh KOMILICKCHBIE YHCIIA
CpencrtBa 00y4yeHUs:
® METOJMYECKHE YKa3aHUS JIJIS TPOBEICHUS MPAKTUUECKUX 3aHATUN (KApPTOUKHU — 3a7aHus).
Bunel npaktuyeckoil  paboThI:
® pelieHue 3a1a4
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. BbIuTHTE KOMIJIEKCHBIE YHCJIA:

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

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

4. Pa31eanTh KOMILIEKCHbIE YHCJIA:

(5+61) (547i)
) o) B) o
(2+3i) (3+7i)
) wean RN

5. BBINOJIHUTH YKA3aHHbIE AeiicCTBUS, NPEJACTABUB pPe3yJbTaT B ajreopanyeckoii popme:

a)(1+i)(3+i)_(1—i)(3—i)_
3—i 3+i

6 __5

1+i 5i-2

IIpakTnyeckasi padora «Pu3n4ecKrii CMbICJ MPOU3BOAHON B NP0 ecCHOHAIBbHBIX 321a4aX)»

Llens:

® HaXOJUTh IPOU3BOAHYIO

® TpPUMEHEHUE MPOU3BOJAHOMN B 3a/1aUax
CpenctBa 00y4eHuUs:

® METOAMYECKHE yKa3aHUs AJIs IPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUYKU — 3a/1aHus).
Bunbl npakTuyeckoii  paboThI:

e pelleHue 3a1a4

IIpakTyeckas padora
3amzaua Nel



KoopauHaTa MaTepuanbHOi TOUKM H3MEHSETCS ¢ TeUeHHeM BPEMEHH Mo 3aKoHy s(t) = 3t 2 - 7t + 6. Haiimute
CKOpPOCTh TOYKH B MOMEHT BpeMEHH t = 6c.

3amaya No2

Haiinure cuny F , aeiicTByroIy0 Ha MaTEPUAIIBHYIO TOYKY MacCoi m , JBUKYILYIOCS IPSAMOJIUHENHO 110
3aKoHy s(t) =2t - > (M) mpu t=2c .

3amaya Ne3

2
[TycTh KOIMYECTBO BEIIECTBA, BCTYNUBILIETO B XMMUUYECKYIO PEAKIIHIO 3a1a€TCs 3aBUCUMOCTBIO P((t) = Z—F

3t -3 (Momb). HaiiTi cKOpOCTh XUMUYECKON Peakiuu Yyepe3 3CEKyHIbI.
3amaua Ned

O6beM npoaykuuu V 1exa B TEUEHHE JHS 3aBUCUT OT BPEMEHH 110 3aKOHY
2 15
V(t) =- §t3+7t2+50t+70.

Boruncnute npousBoautenbHocTs Tpyaa I1(t) uepes yac mocie Hayana pabOThI U 3a 4ac A0 €€ OKOHYaHMUSL.

IIpakTnyeckas padora «HaxoxaeHnne onTMMaabLHOI0 Pe3yJbTaTa ¢ NOMOIIbLIO IPOU3BOIHOM B
NPaKTHYECKHUX 321a4aX»
Lens:
® pelIeHHE 3a7a4 C MOMOIIBIO TPOU3BOIHOM
CpeanctBa 00y4eHuUs:
® METOAMYECKHE yKa3aHUs JJIs IPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUYKU — 3a/1aHus).
Bunbl npakTryeckoi  paboThI:
e peuieHHe 33134
IIpakTHyeckas padora
A) Teno ynansercs oT MOBEPXHOCTH 3eMITH B BEPTUKAIBHOM HAMPABIEHHUH O 3aKoHY h(t)= -3t>+ 14t +7 (t-
BpeMs B CEKyHJIaX, h- paccTosiHUE OT TOBEPXHOCTHU 3eMJIM B MeTpax). Onpenenure, B KAKO MOMEHT
BPEMEHHU CKOPOCTh Tea Oyner 2 m/c.

B) JIBmkeHue Tena Mo NpsaMoii 3aaHo 3aKoHOM s(t) = 3t*— 2t +13 (t — BpeMsl B CeKyHJaX, S- OTKJIIOHEHHE
TOYKHM OT HAYaJbHOTO MOJIOXKEHUS B MeTpax). Halimure yckopeHue Tea B MOMEHT BpeMeHu t=2c.

B) KonuuecTBo IpoTeKaroIero yepes mpoBOAHUK dIeKTpUuecTsa 3aaaercs Gpopmyioii q(t) = 103sinnt, (t —
BpeMs B cekyHJax). Haiiaure cuiny Toka B MOMEHT BpeMeHH t=3c.

IIpakTnyeckas padora «lIpumepbl cummeTpuii B mpodeccumn»

Ienw

e pelark 3aJa4y 110 INIAHUMETPUN
CpencrtBa 00y4yeHUs:

® METOAMYECKHE yKa3aHUs AJIs IPOBEICHUS NPAKTUYECKUX 3aHATHH (KapTOUYKU — 3a/1aHus).
Bunbl npakTuyeckoii  paboThI:

e pelIeHHe 3a1a4

IIpakTHyeckas padora
1. HaiiTu nnomaas O0KoBOM MoBEepXHOCTU HMIMHpa. Ecin pananyc ocHOBaHMsSI LIMIIMHAPA PaBeH 3, a

BbicoTa 10. OTBeT yKa3aTh JEJIECHHBIHN Ha T.

2. JlilnHa OKPY>KHOCTH OCHOBaHMS LIWJIMHApA paBHA 7, BbICOTA IMIIMHIpa paBHa 4. Hailtu niomanb
OOKOBOI1 MOBEPXHOCTH LIUIUH/PA.

3. [Tnomaas 60KOBOM MOBEPXHOCTH IMJIMHIPA paBHA 8 T, a TUaMeTp OCHOBaHUS IuHApa 5. Haiitu
BBICOTY LUJIMHIPA.



4. BoicoTa KOHYyca paBHa 6, a TuaMeTp OCHOBaHHUA KoHyca paBeH 11. HaliTu muomans nomHoi
MOBEpXHOCTU KOHyca. OTBET yKa3aTh JEJICHHBIN Ha T.

5. Haiitu niomaapr 0ceBOro ceyeHus KoHyca, paanyc Kotoporo paseH 10, a oOpa3yrolas KoHyca paBHa
17.

6. HaiiTu miomaasr oceBoro ceueHus: KOHyca, eciii o0pasyroiias KoHyca paBHa 14, a auamMerp OCHOBaHUS
KOHYca paBeH 16.

7. Auametp mapa paseH 19. Haiitu niomanb NoOBEpXHOCTH LIapa.
8.ITnomanp 6oapiioro kpyra pasHa 23. Haiitu niomaab NoBEpXHOCTH LIapa.

9. Hanb! a1Ba mapa. Paguyc nepsoro mapa B mecTb pa3 Oosiblie paguyca BToporo mapa. Bo ckonbko pa3
IUIOLIa/1b TOBEPXHOCTH NIEPBOTIO I1apa OoJIblIe MIIOIIAAU IOBEPXHOCTH BTOPOro 1iapa’?

10. Bo ckoIbpKO pa3 yBEIMYUTCS IUIOIIAb TOBEPXHOCTH IIapa, €CIIU YBEIUYUTH pauyc 1apa B 4 paza?

IIpakTnyeckas padora «lIpaBujibHbIe MHOTOTPAHHUKH, X CBOWCTBA»

Ienn
® pemiarth 33aJa4d ¢ MHOTOTPaHHUKAMHU
CpencrtBa 00y4yeHUs:

® METOAMYECKHE yKa3aHUs AJIs IPOBEICHUS NPAKTUYECKUX 3aHATHH (KapTOUYKU — 3a/1aHus).
Bunel npaktuyeckoil  paboThI:
e pelleHHe 3a1a4
IIpakTnyeckas padbora
Juaronans ky0a paBHa 3. Haiiqure miomaab ero noBepXHOCTH.
Bo ckonbko pa3 yBenuuutcs 00beM Ky0a, eciiu ero pedpa yBelIMuuTh B TpU pasza?
[Tnomanps noBepxHocTu KyOa paBHa 48. Halinute ero oobmem.

B

JlBa pebpa npsIMOYToJIbHOTO NapasuleIenuIeia, BBIXOAAIUE U3 OJHONW BepIIUHbI paBHbI 10 n 12.

[Tnomanp noBepxHOCTH Napasuienenunena papHa 416. Haiinure nuaronans napauienenunena.

5. JlBa peOpa mpsiMOYrojbHOI0O MapajulesenuIea, BBIXOIAIINEe U3 OAHOM BepIInHbI paBHbI 1 U 6.
Juaronans napamienenunena pasia 10. Haligure o60beM napanienenunena.

6. BeicoTa koHyca paHa 3, a quaMeTp ocHoBaHus paseH 10. Haiinute o6pa3yromryto koHyca.

7. Haiiaure miomane 0ceBOro ceueHus KOHyca, eciii o0pa3syrolas KoHyca paBHa 15, a auamerp
OcHOBaHus 14.

8. B npaBunbHOM TpeyronbHoi nupamuae SABC ¢ BepmmHoit S, Guccektpuchl TpeyroipHuka ABC
nepecekatotcs B Touke O. [Inomans Tpeyronsauka ABC paBna 10. O0bem nupaMua paBeH 7.
Haiitn nnuny orpeska OS.

9. Haiinure 06beM npaBUIIbHON TPEYroIbHON MUPAMUJIbl, CTOPOHBI OCHOBAHUS KOTOPOH paBHBbI 2, a
BbICOTA paBHa 4.

10. B npaBunbHO# TpeyronbHoi nmupamuae SABC Touka R — cepenuna Pe6pa BC, S — Bepimna.

N3BectHO, uTo AB=3, a SR=5. Haitnure miomiaas 60KOBOI MOBEPXHOCTH.

IIpakTyeckas padora « KoMOMHAIMM MHOTOrPAHHMKOB M TeJI BPALCHHU S
Lenb

® CcUCTEMaTU3UPOBATh U 000OLIUTH 3HAHUS 1O TeMe “Pa3Hble 3a1aun HAa MHOTOTPAHHUKH,
UUJIUHAP, KOHYC U map .

e crocoOCTBOBAaTh PA3BUTHUIO YMEHHUI U HaBBIKOB IIPUMEHSATh MaTEMaTUUECKNE 3HAHUS K
PELICHUIO TPAKTUYECKUX 3a/1a4, OPUEHTUPOBATHCS B IPOCTEUIINX F€OMETPUUECKUX
KOHCTPYKLHUSX.



CpencrtBa 00y4yeHUs:
® METOAMYECKUE yKa3aHUs AJIs NIPOBEICHUS NPAKTUYECKUX 3aHATUH (KapTOUYKU — 3a/1aHus).
Bunel npaktuyeckoil  paboThI:
® pelieHue 3a1a4
IIpakTnyeckas padbora

Obo3nauenus:

Socu- MIIOMIAAL OCHOBAHUS

S6ox- MII01IaAH OOKOBOI MOBEPXHOCTU

Ston- TOTHAS TIOMIAAb TOBEPXHOCTH

docy- AMIArOHANIb OCHOBAHUS

d- auaronans TpPU3MBI

I — paanuyc BIMCAHHON OKPYKHOCTH

R-pagnyc onrcanHol OKpY>KHOCTH

N- OTPE30K COeIUHAIOMNN BEPIINHY HUKHETO OCHOBAHUS C LIGHTPOM BEPXHET0O
m- OTPE30K COCAUHSIOMINN [IEHTP BEPXHEr0 OCHOBAHUS C CEPEANMHON CTOPOHBI HIKHErO0 OCHOBAHUS
1 — amoema

k — 6okoBOE pedPO MUpaMUIBI

h- BbICOTa IPU3MBI WM TUPAMUIBIL.

Yunpaxnenue 1./ npaBuibHON 4eTbIpexyrojabHoi nupamuasl SABCD BbIOpaHbI ciieayromme
0003HaYeHMS:

a-peOpo ocHoBaHusi AB

h- BbIcOTa

1-6oxoBOE pedbpo

d— anodema(BbicoTa OOKOBOM T'paHM, ONYIIEHHAS U3 BEPIIUHBI S)

0- YroJl HakJIoHa O0KOBOT'0 pedpa K TUIOCKOCTH OCHOBAHUS
B-yron HakjI0Ha OOKOBOM I'paHU K TNIOCKOCTH OCHOBAHUS
R-pagnyc onucannoro mapa

I — paJuyc BIUCAHHOTO IIapa

3anonnume mabdauy

Ne a h 1 d cosa cosp R r

ul] »

U] w




Yupaxknenue 2. Pemmts 3anauy:
Beruncnure paccTosiHAe OT BEPIIMHBIL, JIEKALIEH B OCHOBAHUY IIPABUIIBHOM YETBIPEXYTrOJIbHOW MIMPAMU/IBI,

710 IPOTUBOIOJIOKHOI0 OOKOBOTO pedpa, eciu Bce pedpa mUpaMu/ibl paBHbl 1.

Yupaxknenue 3. Pemnth 3anauy:
Omnpenenurte ABYrpaHHbIN Yroj IpU OCHOBAaHUU MPABUIILHOW YETHIPEXYTOJIbHON MUpaMuibl, 00KOBasi I'paHb

U JuaroHajJabHOC CCUCHHUC KOTOpOﬁ PpaBHOBCJINKHU.

Yupaxuenue 4. B npaBuibHoii TpeyroabHoii nupamuae SABC BbIOpaHbI cienyonye 0003HAYCHHUS:
a-pedpo ocHoBaHus AB

h- BbIcOTa

1-6oxoBOE pedbpo

d— anodema(BbicoTa OOKOBOI IpaHHU, ONYIIEHHAs U3 BEPIIMHBI S)

- YToJI HaKJIOHa OOKOBOI0 pedpa K MIOCKOCTH OCHOBAHHUS

B-yron HakjgoHa OOKOBOM I'paHU K MNIOCKOCTH OCHOBAHUS

R-paguyc onucanHoro mapa
I — paJnyC BIIMCAHHOTO I11apa
3anonnume mabdauy

Ne a h 1 d cosa cosp R r
n/n

Ul W

5 V3 1
2

Ynpaxnenue S. Pemuurs 3a1auy:
OcHoBaHHEM MUPAMUJIBI CITY)KHT TPEYTOJIBHUK, OJJHA CTOPOHA KOTOPOTO paBHA 3, a yroJ, JeKaIlui MpOTUB
Hee, paBeH 30°. OnpenenuTe BRICOTY MUPAMHKJIBI, €CIIA KaXK10€ ee 00KOBOe pedpo paBHO 5.

Ynpaxnenue 6. Pemuurth 3a1auy:
OcHoBaHue MUPAMUIBI — IPSIMOYTOJILHBIN TPEYTOJbHUK C KaTeTaMu 6 u 8.Bce nByrpaHHbIe yIiIbl IPU
OCHOBAaHHMH NMUPaMuIbl paBHBI 60°. BEIYuCIUTE BHICOTY MUPAMU/IBI.




Yupaxuenue 7. Peruuts 3a1auy:
B npaBunbHoi mectuyronsHoi nupamuae SABCDEF cropona ocHoBanus paBHa 6, a 6oxoBoe pedpo 10.

Breraucnure BBICOTY IMUpPaAMUIbL

IIpakTnyeckasi padora «I'eomerpuyeckue KOMOMHAIIMU HA NIPAKTUKE»

Ienw

e pelarh 3aJa4u C IPUMEHEHHEM IIOJIYYEHHBIX 3HAaHUN
CpencrtBa 00y4yeHUs:

® METOAMYECKHUE YKA3aHUS JUIsl TPOBEACHUS MPAKTUIECKUX 3aHATUH (KApTOUKHU — 3aTaHU).
Bunel npaktuyeckoit  paboThI:

® pelieHue 3a1a4u
IIpakTnyeckas padora
1. HaiiTu nnomaas 60K0BO# MoBepXHOCTH HMIMHIpaA. Eciin panunyc ocHOBaHMs LIMIUHAPA pPaBeH 6, a

BbIcoTa 7. OTBET yKa3aTh JI€JICHHbIN Ha T.

2. JlnvHa OKPY>KHOCTH OCHOBaHUS IWJIMHAPA paBHA 9, BbICOTA IMIIMH/Ipa paBHa 5. Hailtu ninomanpb
O0KOBOI1 MOBEPXHOCTH LIUIUH/PA.

3. [Imomranb 6OKOBOM MOBEPXHOCTH IMIIMH/ApPA paBHa 14 1, a TuaMeTp OCHOBaHMS IuiuHApa 9. Haiitu

BBICOTY UJIMHApPA.

4. BoicoTa KOHYyca paBHa 8, a 1uaMeTp OCHOBaHMsI KoHyca paBeH 13. Haiitu miomanp noiHoi
MOBEpXHOCTU KOHyca. OTBET yKa3aTh JEJICHHBIN Ha T.

5. Haiitu niomaasr 0ceBOro ceyeHus KOHyca, paanyc KOTOpOro paBeH 8, a oOpasyromias KOHyca paBHa
13.

6. HaiiTu mnomaasr oceBOro ceueHus: KOHyca, eciii o0pasyromias KoHyca paBHa 12, a auaMerp OCHOBaHUS

KOHYyca paBeH 18.
7. Auametp mapa paseH 17. Haiitu niomaab NOBEpXHOCTH LIapa.
8.ITnomanp 6oapmioro kpyra pasHa 19. Haiitu niomaab noBepxXHOCTH LIapa.

9. Nanbl aBa mapa. Paguyc nepBoro mapa B AecaThb pa3 060Jbllie paguyca BTOporo mapa. Bo ckoibko pas
TIJI0IAb TOBEPXHOCTH MEPBOTO I11apa OOJbIIE TUIOMIAAN TOBEPXHOCTH BTOPOTO Iapa?

10. Bo ckobpKO pa3 yBEIMUYUTCS IUIOIIAb TOBEPXHOCTH Il1apa, €CIIM YBEIMYUTh paguyc mapa B 9 pa3?

IpakTuyeckasi padora «OnpeneneHHbI HHTErPaJ B AKUIHI»
Lens
® [IPUMCEHEHHE MHTETpajla B 3aa4ax
CpenctBa 00yueHuUs:
® METOAMYECKHE yKa3aHUs AJIs MPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUYKU — 3a/1aHus).
Bunbl npakTuyeckoii  pabOThI:

e pelleHuE 3a1a4
IIpakTyeckas padora

1. Haiitu HeonpeneneHHblid HHTErpall
J(5x° — 6x* + 7x3 — 2x? + 5x — 6)dx

2. HaiiTu HeonpeaeIeHHbIN nHTerpal

J(10x3 — 4% + 8x + 8)dx



3. HaiiTu HeonpeneneHHbIi HHTErpal
J((4x3 — 6x% + 5x) * 3x)dx
4. HaiiTu HeolnpeieeHHbIN HHTErpaj
J((2x3 — 10x? + x) * 4x)dx
5. HaiiTu HeonpeeIeHHbIN HHTErpall

6x° +4x*+8x3+4x%—6x

JEEBEEC N gy

6. HaiiTu HeonpeeneHHbId UHTErpal

3x542x*—6x3+7x%—5x+11

J( )dx

X

7. HaliTu HeonpeAeIIeHHbIN UHTErpal

1
cos?x

J2x* + 5x2Vx + X% - — e¥)dx

8. HaiiTu HeomnpeaeneHHbIH HHTErpa

1

sin2x

4
J5x3 + 6x% Vx + 5 — e¥)dx

IIpakTnyeckas padora «PemeHue noka3areJbHbIX YPABHEHU M HEPABEHCTB)
Ienw
® pElLIEHUE [T0KA3aTEIbHBIX YPABHEHUI
® peElLICHHUE [T0KA3aTEIbHBIX HEPABEHCTB
CpenctBa 00y4eHuUs:
® METOJMUYECKHE YKa3aHUS JIJIs MPOBEICHUS MPAKTUUECKUX 3aHATUN (KAPTOUKHU — 3a7aHus).
Bunbl npakTuyeckoii  paboThI:

e pelleHue 3a1a4
IIpakTnueckas padora

1 BapuanT
Pemnre ypaBHeHUs Pemnre HepaBeHcTBa
LAY 3) 54l
1)\ A
2) 4* +2*=-20=0
373 T =2 432 (3~ <1
4) 4-5% +5.4% =920 K °
Pemure cucremy ypaBHEHUI "9 :lr‘-l
243 = (0,5)'+1 N E 21

x+1

y=4 — (c
542 (Vs) 4 271 > 16.

2 BapHMaHT



Pemnre ypaBHeHHs

N

-’
r—t—
[SS I SN
<R
w w
® -

i

(O 2 B ]
SN

Pemnre cucreMy ypaBHeHMIt

{21“1 +2Y =40
5) (2*¥¥1 4+ 2971 =12

Pemmnre ypasnenus

1) Sx - 4:-1

IIpakTnyeckas padora «Jlorapudmbl B npupoae U TEXHUKE)

Ienn

Pemnre HepaBeHcTBA

(6) 5

= I > —
6) >/ 6

s 1

BRI ==
7) 9

1= =1

9) 3x+2 — 3% < 24.

3 BapuaHT

Pemnre HepaBeHCcTBA

[ DX

32
6) ' !

(B)r2 <L
7) 8

4 BapuaHT

Pemnte HepaBeHCTBA

{ 1 \ix - 1
6) \ 64) 8
-3 1
7 'VFI 49
:,lklx- <& 1
8) ./

9)4x—6'2‘¥+8<_:0

e pemath JorapudmMuyecKrue ypaBHEHUS U HEPABEHCTBA

CpencrtBa 00y4yeHUs:



¢ MCTOAWYCCKUC YKA3aHUA NI HPOBCACHUSA NPAKTUYCCKUX 3aHATHH (KapTOqKH - 3aI[aHI/I$I).

Bunel npaktuyeckoil  paboThI:
e pelleHHe 33134

IIpakTnyeckas pabora

BapwuaHT 1 BapuaHT 2

Bblumcnutb: BblumcnuTe:
1.log 4 16 1. log 327
2. Iog 25 125 2. Iog 49 7
3.logs 2 3.log 48

1 1
4.log 7 49 4.log 27 3
5.10g 6 . 5.log s N3
6. 320957 6. 27109;2

— 7.log ¥’
7.log = \/’_T o o

= 8. log T W2
8.10g o NE) 9. Haiigute x, ecnin
9. Hangute x, ecnu
2 gy =1g28+1g5
log_)x = log2 3+ 10‘325
IIpakTyeckas padora «Onepanum ¢ MHOKeCTBaMID)
Lenb

® pelaTh 33/1a4u C MHOXKECTBaMU (MPUHAITICKHOCTD, IEPECEUCHUE)

CpenctBa 00y4eHuUs:

® MCTOAMUYCCKUC YKa3aHUA AJIA MPOBEACHUA IMTPAKTUYCCKUX 3aHATUHN (KapTO‘IKI/I - SaﬂaHI/Iﬂ).

Bunbl npakTuyeckoi  paboThI:
e peuleHue 3a1aq

IIpakTHyeckas padora

I Bapuanr:

II Bapuanr:

H3o6pazume ¢ nomoupto Kpy2oe Jitnepa

1. AUB/C
2. ANBUC

1. A/BNC
2. AUBNC

Haiioume o6vedunenue, nepeceuenue, pasnocms U yHUGEPCYM MHOIHCECHE

3' A:{l’234’036’838}’ B:{S’ 3’435’631}

3.A={2,3,2,4,74,5 }, B={8,3,4,5,6,2,7}

Pewiume 3a0auy cpaguuecku

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

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

Pewume 3a0auy ¢ nomouwipto Kpyzoe Jiiiepa

5. KaxapIii yyaiuiicsi B Kjacce u3ydaer
aHTrIUICKUN WK (paHIy3CKUH SI3bIK. AHIIMHCKUM
SI3BIK U3YyYaeT 25 ydanumxcs, GpaHiy3cKkui-27
ydamumxcs, a ABa si3bika- 18 ygammxcs. CKOIbKO

5. Ha pupme paborarot 67 yenosek. U3 Hux 47
3HAIOT aHTVIMHACKUH SA3BIK, 35 HEMCUKUH SI3bIK, a 23-
o0a s3p1ka. CKOJIBKO YesloBeK B (pupMe He 3HAIOT HU




yJamuxcsda B Knacce? aHFJIPIP'ICKOFO, HH HEMCILKOI'O SI3BIKOB?

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

IIpakTuyeckas padora «I'padbr»
Ienw
® U3YyYUTb OCHOBBI TEOPETUKO-MHOXKECTBEHHOI'O U I'pauuecKoro npejacrabieHuil rpados,
MPOCTEUIINX CBOMCTB rpadoB
®  [IOJIyYUTb IIPAKTUUECKUN HABBIK 33JJaHUS U BU3yaau3aluu rpada Ha MI0CKOCTU
® 3aKpENUTh HaBBIKU OCTPOEHUS I'pad)oB 110 00pasiy B rpaguuecKux cpenax (IIporpaMMsl JIst
rpaduueckoro npeacTaBieHus rpados).
CpencrtBa 00y4yeHUs:
® METOAMYECKUE yKa3aHUs AJIs IPOBEICHUS NPAKTUYECKUX 3aHATHH (KapTOUYKU — 3a/1aHus).
Bunel npaktuyeckoil  paboThI:
® pelIeHHUE 33a4
CrnpaBouHblii MaTepuas
I'padnueckue npencraBieHns B LIMPOKOM CMBbICIIE — JIFOOBIE HArJIJHbIE OTOOPaXEHUS HCCIeaYEeMOM
CHCTEMBI, IIpoliecca, IBJICHUS Ha MIOCKOCTU. K HUM MOTYT ObITh OTHECEHBI PUCYHKH, UEPTEXKHU, T'paPUKU
3aBHCHUMOCTEHN XapaKTEpUCTHUK, IUIaHbI-KapThl MECTHOCTH, OJIOK-CXEMBI IIPOLIECCOB, TUArPAMMBI U T. 1.
Taxue n300pakeHUs HAIJIAHO IPEACTABISIIOT Pa3InYHbIC B3aUMOCBSI3U, B3aMOOOYCIOBICHHOCTH:
TOMOJIOTHYECKOE (IPOCTPAHCTBEHHOE) PACTION0KEHUE OOBEKTOB, XPOHOJIOTHYECKUE (BPEMEHHBIE)
3aBHCHMOCTH IPOLIECCOB U SIBJICHUM, JTOTMYECKHUE, CTPYKTYpPHBIE, IPUUNHHO-CIIEICTBEHHBIE U APYTHE
B3auMOCBA3U. ['paduueckue npencraBieHust — yaoOHBIH CIIOCOO WIIITIOCTPALMU COAEPKAHUS PA3INIHBIX
MOHATUH, OTHOCSIIUXCSA K APYTUM crioco0aM (popMaIM30BaHHBIX MpeACTaBIeHUN (Hanpumep, 1uarpaMMsl
BenHa u apyrue rpaguueckue WUTIOCTPALUU OCHOBHBIX TEOPETUKO-MHOKECTBEHHBIX U JIOTHYECKUX
npecTaBieHuit). Beé 6onee pacpocTpaHEHHBIMU CTaHOBSTCS MPECTABICHUS KOJINYECTBEHHBIX
XapaKTEepUCTHK, B3aUMOCBSI3el MEX 1y 00bEKTaMH B BHJIE Pa3HOT'O poJia OJIHO-, ABYX- U 00JI€e MEPHBIX
THCTOTPaMM, KPYTrOBBIX JUAarpaMM, Ipyrux aHaJOIMYHbIX CIIOCOOOB MPEJCTABICHHS B BUJE T€X WIM UHBIX
reOMEeTPUUYECKUX (UTYp, IO HAIJIAIHBIM XapaKTEepUCTHKAM KOTOPBIX (BBICOTE, IIMPHUHE, IUIOLIAIN, PAJUYyCy
U TIP.) MOKHO CYJUTh O KOJIMYECTBEHHBIX COOTHOLIEHUAX CPABHUBAEMBIX 00BEKTOB, 3HAUMTEIBHO YIIPOILAs
UX aHaiau3. MouHbIM U HanboJiee UCCIeA0BAHHBIM KJIACCOM 00BbEKTOB, OTHOCALIMXCS K rpaduuecKum
IPEJCTaBICHUSAM, SIBJISIOTCS TaK Ha3bIBaeMble rpadbl, n3yuaemsle B Teopuu rpados. Teopus rpados — 310
pa3fesn JUCKPETHON MaTeMaTUKU, HCCIIENYIOINN CBOMCTBA KOHEUHBIX MHOXECTB C 3a/laHHbIMU
OTHOILICHUSIMU MEXIY MX 3JeMeHTaMu. Kak npukiagHas JUCUUIUIMHA Teopus IpadoB NO3BOISIET
OIMCHIBATh U UCCIIEN0BATh MHOTUE TEXHUYECKHE, SKOHOMUUYECKUE, ONOIOTMUYECKUE U COLUAIbHBIE CUCTEMBI.
OcHoBHbIe NOHATHS TeopuH rpadoB ['pad — 3T0 cuctema, KOTOpas UHTYMTUBHO MOXKET ObITh pacCMOTPEHA
KaK MHOXECTBO KPY>KKOB U MHOKECTBO COEAMHSIIOIIMNX UX JIUHUH (reoMeTpuuecKkuil criocod 3ananus rpaga
— cM. pucyHok 1). Kpyxku Ha3bIBaloTCs BepIIMHAMU rpada, JUHUH CO CTPelIKaMM — JyraMu, 0e3 CTpeiIoK —
péopamu. Yamuna E.A. 1. [Ipokonbesck YamuHa r. I[Ipokonbesck I'pad, B koTopoM HarpaBieHHUe TUHUH He
BblJIeNIA€TCs (BCE JIMHUM ABIISIOTCS peOpaMiu), Ha3bIBAa€TCsl HEOPUEHTHUPOBAHHBIM; I'pad), B KOTOPOM
HaIpaBJIEHUE JIMHUN IPUHLIUIINATIBHO (JINHUY SIBJSIFOTCS 1yTaMU) Ha3blBaeTCsl OPUEHTUPOBAHHBIM. Teopus
rpadoB MOKET pacCMaTPUBATHCS KaK pa3Jiesl AMCKPETHON MaTeMaTUKU (TOYHEe — TEOPUU MHOXKECTB), U
TOrJa omnpenenaeHue rpada rakoBo: I'pad — 3TO0 KOHEUHOE MHOXKECTBO X, COCTOAIIEE U3 N AIEMEHTOB (X =
{1, 2,..n}) Ha3BIBaEMbIX BepIIMHAMHU Ipada, U MOAMHOXKECTBO V JiekapToBa npousseneHus X x X,
Ha3blBaeMoe MHOXkecTBOM 1yT. OpueHTupoBaHHbIM rpadom G (oprpadom) HazbIBaeTCss COBOKYIMHOCTD (X,
V). HeopueHTupoBaHHbIM rpag)oM Ha3bIBAETCSl COBOKYITHOCTh MHOKECTB X U MHOXECTBA
HEYIOPSAI0OYECHHBIX I1ap 2JIEMEHTOB, KaXIbII U3 KOTOPBIX PUHAMIEKUT MHOKeCTBY X. Jlyry Mexnay
BEpIIMHAMU 1 ¥ ], 1, ] € X, Oyaem ob6o3HauaTs (1, j). Yucno nyr rpaga 6yaem o6o3nauvats ( (,,...)). 1 2mm
V =v v v Iloarpadom Ha3siBaeTcs yacTb rpada, 00pa3oBaHHas OJAMHOKECTBOM BEPIIMH BMECTE CO BCEMU
péOpamu (lyramu), COeAMHSIOUIMMHU BEPIIMHBI U3 3TOro MHOXecTBa. Ecinu B rpade yaanuth 4acts pédep
(Zyr), TO MOJIYYUM YaCTUUHBIN Tpad. [[Be BeplInHbI Ha3bIBAIOTCS CMEXHBIMHU, €CJIM OHU COEIMHEHBI peOpoM
(tyroit). CMexHbI€ BEpPIIMHBI HA3bIBAIOTCA I'PAaHUYHBIMU BEPIIMHAMH COOTBETCTBYIOILErO pedpa (Iyru), a
3TO peOpo (Ayra) - MHIUAECHTHBIM COOTBETCTBYIOIMM BepIlIMHAM. ['pad Ha3bpIBaeTCs MOJIHBIM, €CIIH KaXKJ(ble
JIBE BEPIIIMHBI €T0 COSTMHEHBI OJTHUM U TOJIBKO OJHUM pedbpom. ['pad, ais kotoporo u3 (i, j)eV cinemayer




(J,1)€V HazbiBaeTcst cumMmeTpuuHbIM. Ecnu u3 (1, j)€V caenyer (J,1)€V , To COOTBETCTBYIOIIUN Irpad
HA3bIBACTCS] AHTUCUMMETPHUUYHBIM. SI3BIK rpad)oB OKa3bIBaETCs YJOOHBIM ISl OMUCAHUSI MHOTHX
($U3NYECKUX, TEXHUUECKUX, SKOHOMUUECKUX, OMOJIOTHYECKUX, COLIMATIBHBIX U IPYIUX cucTeM. BepuinHsl B
rpae MOryT OTJIMYATBCS IPYT OT ApYyra TeM, CKOJIbKUM pEOpaM oHM npuHaaaexar. CTerneHb BEpIINHBI
Ha3bIBaeTCs yncio péodep rpada, KOTOPBIM MPUHAAICKUT 3Ta BepiurHa. CteneHs rpada emié Ha3bIBaloT ero
BaJICHTHOCTBIO U 00o03HauvatoT d(v) . Bepmuna rpada, ans kotopoit d(v) = 0, siBisieTcs n3011MpOBaHHOMN, AJIs
kotopoii d(v) =1— Bucsueid. BepmuHa Ha3zbiBaeTcs Heu€THOM, ecnu d(v) — Heu€THOE 4Kcio. BepmmHa
HazbIBaeTcs y€THOM, ecu d(v) — u€THoe uncio. CTeneHpb Kaxa0i BEPIIMHBI [TOJIHOTO Tpada Ha eUHUILY
MeHblIe yncia ero BepiinH. B rpade G(V,E) cymMma creneneli Bcex ero BEpUIMH — YUCIO YETHOE, pABHOE
yIBOeHHOMY unciy pédep rpada. Uncno Hed€THBIX BepIIHH Jt00oro rpada 4y€rno. Bo Beskom rpade ¢ n
BEpILIMHAMU, TJ€ N = 2, BCerja HaiayTcs, 110 MEHbILIEH MEpe, ABE BEPLIMHBI C OJJUHAKOBBIMU CTEIIECHIMU
IIpakTHyeckas padora

3ananue 1. M300pa3ute rpaduyuecku:

1. HeopueHTHpOBaHHOE U OPUEHTUPOBAHHOE PEOPO;

2. HeopuentupoBannsiii rpad G(V,E), 3anannsiii MHOXkecTBOM V={Vv0, v1, v2, v3, v4, v5}
E(v0)={vl,v2}={v0,v2,v4}; E(v1)={v0,v2,v4}; E(v2)={vO0,v1,v5}; E(v3)={v4}; E(v5)={v2};

3. [Tnockuii rpad;

4. IlonHbIil HEOPUEHTUPOBAHHBIN rpad Ha TPEX, YEThIPEX U MATU BEPLINHAX;

5. HeronHbIi OprieHTUPOBaHHBIN Tpad HA MSTH BEPIINHAX;

6. Iletiio rpada;

7. HeoprieHTUPOBAaHHBINM U OPUEHTHPOBAHHBINA MYJIBTHTPaA()

IIpakTnyeckasi padbora «BeposiTHOCTH B IPO¢eCCHOHAIBHBIX 321a4aX)

Ienw

e pelaTh 3a/1a4d Ha BEPOSITHOCTh
CpeanctBa 00yueHus:

® METOAMYECKHE yKa3aHUs JJIs IPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUKU — 3a/1aHus).
Bunbl npakTuyeckoii  paboThI:

e pelIeHue 3a1a4

IIpakTHyeckas padora

1. B norepee 1000 6uneros. Ha nsate 6uneroB mamaet Beiurpbii 1000 py06, Ha msTHAAIATH OMIIETOB —
500 py6, Ha nBanuate Tpu O6miera — 200 py0, Ha cTo nBaanarhk ouneros — 100 pyO, Ha TpucTa
6unetoB — 50 py0neii, ocTanbHble 0e3 BHIUTpHhINIA. KakoBa BEpOsSTHOCTh BBIMTPATh OMIIET HE MEHEE
cTa pyonei?

2. B makere Tpunuars koHdpeT: 16 ¢ MOIIOUHBIM IOKOJIAIOM U 14 ¢ TopbKkuM moKonaaoM. Kakosa
BEPOATHOCTb BBIHYTbH U3 I1AKETA:

a) KOH(eTy ¢ MOJIOYHBIM ILIOKOJIaJOM
0) ¢ OenbIM IIOKOIa0M

3. B kop3une 7 6enbix v 3 4epHbIX mapa. Haynady BeiHUMArOT 5 mapoB. HailTi BEpOATHOCTB TOTO, YTO
cpelu BBIOpaHHBIX IIAPOB OKaXKeTcs 3 GeNbIX mapa.

4. B nexe paOoTaroT IBEHAIAaTh MYKUMH U TpU KeHIIUHBL. [1o TabenbHBIM HOMEpaM Haynaqdy
0TOOpaHbl BOCEMb UeloBeK. HaliTu BEpOATHOCTH TOTO, YTO CPEId OTOOPAHHBIX JIUIl OKAXKETCS JBE
KEHILUHBI.

5. CryneHT npuiien Ha 3K3aMeH, 3Has b 24 Borpoca u3 30. KakoBa BepOATHOCTb TOTO, UTO
CTYIEHT 3HaeT 00a BOIpoca, 3alaHHble EMY 3K3aMEHAaTOPOM?

6. CTyneHTsl NOJYUYWIM YTEBKU B 5 caHaTopueB. J[Ba cTy/eHTa B IEPBbI CAaHATOPUM, YETHIpE
CTYJIEHTa BO BTOPOW CaHATOPHl, IATh CTYJJEHTOB B TPETUI CaHATOPUM, YETHIPE CTYJICHTA B
YETBEPTHIA CAHATOPUIL, ISITh CTYJEHTOB B IATHIN caHaTOpuid. KakoBa BEpOsITHOCTH TOr0, YTO TPU
CTYJIEHTa NOEAYT OT/bIXaTh B OJIUH CAHATOPHIL?



-8

7.

10.

1)

2)

J11is IpOW3BOICTBEHHOM MPAaKTUKK Ha TPUILATh CTYACHTOB MpeaoctaBieHo 13 mect B Ye, 6 MecT B
Hedrekamcke, u 11 mect B Ctepnuramake. KakoBa BEpOSITHOCTH TOTO, UTO TPU ONPEAETECHHBIX
CTYyJIEHTa IONAaAyT Ha IPAaKTUKY B OJUH ropoa?

VY TypuctoB 0b110 7 6aHOK ¢ MsicoM, 4 OaHOK ¢ oBoIaMu, U 9 6aHoK ¢ Kaiei. Bo BpeMs noxs
HaJnucy Ha OaHKax ObUIM CMBITHL. TypHucTam HY>KHO OTKPBITH Tpu 0aHku. KakoBa BEpOATHOCTH
TOTO, YTO BCE TPU OTKPBIThIE OAHKU OKAXKYTCS C PA3IMYHBIM COJECPKHUMBIM?

B marasun noctynuiio 35 X0JI0AUIBHUKOB, 5 U3 KOTOPBIX UMEIOT 3aBOACKON AedekT. CirydailHbIM
00pa3oM BBIOMPAIOT OJIMH XOJIOJMIbHUK. KakoBa BEpOsITHOCTH TOTO, UTO OH OyzAeT 0e3 aedexra?

B xop3une naxoautcs 15 reo3aeit, 4 mypyna, 5 npenei, 11 camope3os, 4 ypoBHS U 2 pyJIETKH.
HaiiTi BeposiTHOCTH TOTO, YTO IPEAMET KOTOPHIN BBIHYT U3 KOP3HHBI OY/AET:

a) YpOBHEM
0) Ipelbio

IIpakTnyeckas padora «CocraBjieHre TA0JUI U AMATPAMM HA MPAKTHKE)

Ienw

e UreHue auarpamMmm
CpencrtBa 00y4yeHUs:

® METOJMYECKHE YKa3aHUS JIJIs MPOBEICHUS MPAKTUUECKUX 3aHATUN (KApPTOUYKHU — 3a7aHus).
Bunel npaktuyeckoil  paboThI:

® pelieHue 3a1a4u

IIpakTnyeckas padora

Ha pucyHke moka3aHo W3MEHEHHE TEMIIepaTyphbl BO3AyXa Ha MPOTSDKEHUM TpeX cyTok. Ilo ropusonTamu
YKa3bIBaeTCS JaTa M BpeMs CYTOK, 10 BEPTUKAIM — 3HAYCHHUE TeMIepaTypsl B rpaaycax Llenbcus.
Onpenenure Mo PUCYHKY HAHOOJNBIIYIO TEMIIEpaTypy Bo3ayxa 22 sHBaps. OTBET aaiite B rpaaycax llenbcust.
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-10

N
-24
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 aupaps 23 ansaps 24 ansaps

Ha pucyHke moka3aHo H3MEHEHHME TeMIIEpaTyphbl BO3IyXa Ha HPOTSHKEHHUU TpeX cyTok. Ilo ropusonTtanu
yKa3bIBaeTCsl JaTa M BpeMs CYTOK, IO BEPTUKAIM — 3HA4YE€HHE TeMIepaTypel B rpagycax Llenscus.
OmnpenenuTe Mo pUCYHKY HAMMEHBLIYIO TEMIEpaTypy Bo3ayxa 27 anpens. OTBeT naiite B rpagycax Llenscus.

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

26 anpens 27 anpens 28 anpens



3) Ha pucyHKe >KMPHBIMH TOYKaMH IIOKa3aH Kypc €BpO, ycraHOBIeHHbIH L{eHTpoGankom P®d, Bo Bce pabouune
nH ¢ 22 ceHTsOps mo 22 okraops 2010 roma. ITo ropu30oHTanM yKas3bIBAIOTCS 4YHCIa Mecsla, I10
BEePTHKAIA — II€HA €BpO B pyOuysax. JIJis HArSTHOCTH JKUPHBIC TOYKM HAa PUCYHKE COCIWUHCHEI JIMHHCH.
Onpenenure Mo PUCYHKY, CKOJIBKO paOd0YMX JHEH U3 TaHHOTO MEPHOAa Kype €Bpo ObLT poBHO 41,4 pyOiis.
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4) Korma camoi€T HaXOIUTCS B TOPU3OHTAITHHOM TONIETE, MMOABEMHAS CHJIa, ACHCTBYIONIAs HA KPBLIbS, 3aBUCHT
OT CKOpoCTH JBWXeHHA. Ha pucyHke m300pakeHa 3Ta 3aBHUCHMOCTH JJII HEKOToporo camonéra. Ha ocm
abcIuce OTKIAABIBAETCS CKOPOCTh (B KMJIOMETpax B 4ac), Ha OCH OpIWHAT — cwia (B TOHHAX CHUIBI).
Onpenenure Mo pUCYHKY, Y€MY paBHa MOABEMHAs cHjia (B TOHHAX CHJIBI) IIPH cKopocTH 200 Kkm/d.
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5) Ha guarpamme mokaszana cpegHeMecsyHas temneparypa B Huwxuaem Hosropoae (I'opbkoM) 3a KakIbIi MecsI]
1994 roma. Ilo ropm3oHTANM YKa3BIBAIOTCS MECSIIBI, TT0 BEPTHKAIM — TeMIlepaTypa B rpagycax llembcwus.
Omnpenenurte Mo AuarpaMMe HAMMEHBIIYIO CpeAHEMECSdHylo Temmeparypy B 1994 romy. OTBer maiite B
rpanycax Lleascus.
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6) Ha nmmarpamme mokazaHa cpeIHEMECSYHas TeMIlepaTypa Bo3myxa B MuHCKe 3a kakabprit mecsir 2003 roma. [1o
TOPU30HTAIM YKa3bIBAIOTCS MECAIBI, IO BEPTUKAIM — TeMIieparypa B rpaaycax Llenbcus. Onpenenure mo
JUarpaMMme HauOOJNBIIYIO cpeaHeMecs unyro Temmeparypy B 2003 roay. OTBeT naiite B rpagycax Llenbcus.
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7) Ha nmarpamme mokazaHa cpeHeMecsiuHas Temreparypa Bozayxa B CaHkr-IleTepOypre 3a KaxIplidi MecsI]
1999 rogma. Ilo ropu3oHTaNIM yKa3bIBaIOTCS MECHIBI, 110 BEPTUKAIM — TeMIeparypa B rpaaycax llenbcus.
Omnpegenurte Mo AUarpaMMe HaUMEHBIIYIO CPEIHEMECSIUHYIO TEMIIEpaTypy BO BTopoi monoBuHe 1999 rona.
Otser naiite B rpagycax Llemascus.
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8) Ha muarpamme moka3zaHa CpeAHEMECSYHas TemIepaTypa Bosayxa B EkarepunOypre (CBepisioBCke) 3a
kaxnpii mecsay 1973 roga. Ilo ropusoHTanu yKa3pIBalOTCA MeECSIBI, MO BEPTUKAIM — TEMIepaTypa B
rpanycax lleapcus. Ompenenure mo guarpamMme HauOOJBINYIO CPEHEMECSYHYI0 TEMIIEpaTypy BO BTOpPOWM
nonoBuHe 1973 roma. OTBeT naiite B rpagycax Llenbcus.
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9) Ha pmarpamMmMe moka3zaHa cpeqHeMecsyHas Temreparypa Bosayxa B Hwmxaem Hosropome (I'oppkom) 3a
Kaxaeii Mecan 1994 roma. Ilo ropm3oHTamM yKa3pIBalOTCS MECSIIBI, MO BEPTHUKAIM — TeMIepaTypa B
rpanycax Llenscus. Onpenenure no guarpaMMme, CKOJIbKO ObLIIO MECSILEB C MOJI0KUTEIBHON CpeTHEMECIYHON
TEMIIEPATYPOl.
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10) Ha muarpamme moka3aHa cpeaHeMECSTIHAs TeMIIepaTypa Bo3ayxa B MuHCKe 3a kaxapiid mecsi 2003 roma. [1o
TOPU30HTAIM YKa3bIBAIOTCS MECSAIIBI, 10 BEPTUKAU — TeMmmepaTypa B rpagycax Llenscus. Onpenenute mo
JUarpamMMe, CKOJIbKO OBLIO MECSIEB, KOTa CPeIHEMECSIYHAs TeMIIepaTypa Oblia OTPUIATSILHOM.
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11) Ha nmarpamme mokaszaHa cpelHeMecs4Has Temreparypa Bozayxa B Cumdeponone 3a kaxaslid mecan 1988
roga. Ilo Topu3oHTaNM YKa3bIBAIOTCS MECALBl, 10 BEpTHKAId — TemIepaTypa B Tpaxmycax Llembcus.
Ompenenure Mo guarpaMMe, CKOJIBKO OBLIO MECSIIEB, KOT/Ia CpeIHEeMecIdHas TeMIiepaTypa npesbimana 20
rpaaycos [lenbcusi.
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12) Ha muarpaMme rmokaszaHa cpemHeMecsdHas Temieparypa Bozayxa B Caukt-IletepOypre 3a Kamblid MeECSIT
1999 ronma. [1o Topu30OHTAIN YKa3bIBAIOTCS MECSIIBI, 10 BEPTUKAIM — TeMIlepaTypa B rpamycax Llembcus.
Onpenenure 1Mo AMarpaMMe, CKOJIBKO OBLTO MECSIIEB, KOTa CpeJHeMecsyHas TeMIrepaTypa He TpeBbIaia 4
rpanxycoB Llemncust.
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13) Ha nuarpaMme moka3aHo KoimdecTBo moceruteneii caiita PUA HoBoctu Bo Bee muu ¢ 10 1o 29 HostOpst 2009
roga. [To ropu30OHTaIM yKa3bIBAIOTCSA IHH MeCslla, [0 BEPTUKAIHM — KOJHMYECTBO IMOCETHUTENICH caiita 3a
MaHHBIM neHb. OmpenenuTe Mo auarpamMme, Kakoro Ymciia KOJMHYecTBO mocerureneit caiita PUA Hosoctn
OBLIIO HAMMEHBIIINM 33 YKa3aHHBINA TIEPUO/I.
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14) Ha nmuarpamMme mokaszaHa cpenHsisi TemriepaTypa Bo3ayxa (B rpamycax llembcus) B Cankt-IletepOypre 3a
Kaxnpii Mecsiy 1988 roga. [lo ropusoHTanmu yKkaspIBalOTCA MECSIBI, MO BEPTUKAIW — TeMIepaTypa B
rpagycax lleapcus. Ompenenure Mo JuarpamMme, CKOJBKO OBUIO MeECSIEB, KOTJIa CpeaHeMecsyHas
Temreparypa Oblia BhIIIE HYJIS.

20

15) Ha gmarpamme mokasaH cpegHuid O6amn ydacTHUKOB 10 cTpaH B TECTHPOBAaHHM YYalIMXCsl 8-ro Kiacca Mo
matematuke B 2007 roay (mo 1000-6aimipHOM mikane). Haitnure cpepanii 6amn yuacTHHKOB U3 bonrapuu.

Hopserus
CLWA
Asctpanus
Bonrapus
Weeunn
Fepmanus
WnpoHesua
Tynuc

Benukobputanma

16) Ha nuarpamme mokas3aHo paclpeleleHue BhIOpPOCOB YINIEKUCIOro rasa B armocdepy B 10 crpanax mupa (B
MunIHOHax ToHH) 3a 2008 rox. Cpenu npecTaBIeHHBIX CTPaH MEPBOE MECTO MO 00BEMY BBIOPOCOB 3aHIMAIT
[akucran, necaroe mecro — Hurepus. Kakoe mecto cpenu mpeacTaBieHHBIX CTpaH 3aHUMana Yexus?
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IIpakTuyeckas padora «CocraBiieHre U penieHue NpogecCHOHAIbHBIX 32124 € IOMOIUbIO
YPaBHEHHID»

Lenn

e Pemars 3a1a4y C IOMOLIBIO YPABHEHUN
CpeactBa 00y4eHuUs:

® METOAMYECKHE yKa3aHUs AJIs MPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUYKU — 3a/1aHus).
Bunbl npakTuyeckoii  paboThI:

e pelleHuE 3a1a4

IIpakTnueckas padora

1. 13 myHKTa A B MyHKT B OJJHOBPEMEHHO BBhICXaJIM JIBa aBTOMOOWIS. [lepBbIid mpoexayl ¢ MOCTOSHHON CKOPOCTBIO BECh
myTh. BTOpoii mpoexan mepByro MOJOBHHY ITYyTH CO CKOPOCTHIO 24 KM/, a BTOPYIO IOJIOBHHY ITYTH — CO CKOPOCTBIO, HA
16 kM/4 GOMBIICH CKOPOCTH TEPBOTO, B PE3yJabTaTe YEro MPUOBLT B MYHKT B OMHOBPEMEHHO C MEPBBHIM aBTOMOOHIICM.
Haiinure ckopocts nmepBoro aBromoomis. OTBET naiiTe B KM/4.

2. U3 myHKTa A B IyHKT B OJJHOBPEMEHHO BbIeXaiu jaBa aBToMoOuis. [lepBblii mpoexan ¢ MOCTOSHHON CKOPOCTBhIO BEChH
myTh. BTOpol mpoexas mepByr IOJOBHHY IyTH CO CKOPOCTBHIO, MEHBIIEH CKOpPOCTH IepBoro Ha 13 kM/4, a BTOpYIO
MOJIOBUHY ITYTH — CO CKOPOCTBIO 78 KM/4, B pe3ylbTaTe 4ero MpHObUT B MYHKT B OJHOBPEMEHHO C MEPBBIM aBTOMOOHUIIEM.
Haiinure ckopocTh epBOro aBTOMOOHIIS, €CITH U3BECTHO, YTO OHA Oosbie 48 km/4. OTBET HaliTe B KM/U.

3. U3 myHKTa A B IYHKT B, paccTosiHUE MEXy KOTOPBIMHU 75 KM, OJJHOBPEMEHHO BBIEXaJIM aBTOMOOMITUCT U BEJIOCUIICITUCT.
UzBecTHO, 4YTO 32 Yac aBTOMOOWIMCT mpoezxkaer Ha 40 kM Oompiie, dem Bemocunenuct. Ompenenure CKOPOCTh
BEJIOCHIICIUCTA, €CIIH U3BECTHO, YTO OH MPHOBLUT B IIYHKT B Ha 6 4acoB mo3xe aBToMo0mmncTa. OTBET JalTe B KM/.

4. BenocuneaucT BbleXaja ¢ TOCTOSAHHOM CKOPOCTBIO U3 TOpoja A B Topof B, pacCTOsIHHE MEXIY KOTOPBIMU paBHO 70 KM.
Ha cnenyrommii 1eHb OH OTIpaBUWICS OOpaTHO B A CO CKOPOCTHIO Ha 3 KM/4 Oombine mpexHei. [lo mopore oH caeman
OCTaHOBKY Ha 3 Waca. B pe3ynbTare BeIOCHIEAMCT 3aTpaTHl HA OOpATHBIN IyTh CTOJIBKO K€ BPEMEHH, CKOJIBKO Ha IyTh
u3 A B B. Haliaure cKOpOCTh BEJIOCHUIIEANCTA Ha yTH U3 B B A. OTBeT naiite B KM/4.

5. Benocunenuct Bblexain ¢ MOCTOSHHON CKOPOCTBIO U3 TOPOJa A B TOpoa B, pacCTOSIHHE MEXKAY KOTOPBIMHU paBHO 98 kM.
Ha cnenyrommii neHb OH oTmpaBWiICS OOpaTHO CO CKOPOCTBIO Ha 7 KM/4 Oombie mpexkHei. [lo mopore oH chenan
OCTaHOBKY Ha 7 4acoB. B pe3synbrare OH 3aTpaTiil Ha OOpaTHBIA IIyTh CTOJNBKO K€ BPEMEHH, CKOJIBKO Ha MyTh U3 A B B.
Haiinure ckopocTh Benmocurieaucta Ha myTd u3 4 B B. OTBeT naiiTe B KM/4.

6. JIBa BenocumenuCcTa OJHOBPEMEHHO OTIPABIIINCH B 240-KmitoMeTpoBbIil mpooer. [1epBriil exan co CKopocThio, Ha 1 kM/4
OOoJIbIIIEH, YeM CKOPOCTh BTOPOTO, M HMPUOBUT K (UHMIIY HA 1 wac paHbiie BTOporo. HalTw CKOpOCTh BEIOCHIICAMCTA,
MpHUIIeAnero K GuHANTY nepBbiM. OTBET AaliTe B KM/U.

7. dBa BENOCHUIIEANCTa OJHOBPEMEHHO OTIPABIIINCH B 88—KMIOMETPOBEIi TipoOer. [lepBrlil exan co CKOpoCThIO, Ha 3 KM/4
0o0JIbIIeH, YeM CKOPOCTh BTOPOTO, ¥ MpHUObLT K (GuHMIIY Ha 3 4Yaca paHblne BTOpOro. HalTu CKOpPOCTh BEJIOCHUIICIUCTA,
IpUIIeanero K GpuHumry BropsiM. OTBET JaiTe B KM/4.

8. U3 aByx ropojioB, paccTosiHuE MEXAY KOTOPhIMH paBHO 560 KM, HaBCTpeuy APYT APYTY OJHOBPEMEHHO BBIEXAIH JIBA
aBTOMOOMIISI. Uepes CKOJIBKO YacOB aBTOMOOMIIN BCTPETATCS, €CITU MX CKOPOCTH PaBHBI 65 kM/4 1 75 km/4?

9. U3 roponoB A u B, paccrosinue mexay kotopsiMu paBHO 330 KM, HaBCTpedy APYT APYTY OJHOBPEMEHHO BBIEXAW JBa
aBTOMOOWJISI M BCTpeTWIHMCh uepe3 3 dvaca Ha paccrosHum 180 kM oT ropoma B. Haiimure ckopocth aBTOMOOWIISA,
BEIexaBiiero u3 ropoaa A. OTBer naiite B Km/4.

10. Paccrosinue mexay ropogamu A u B paBHo 435 kM. 13 ropoga A B ropoa B co ckopocteio 60 kM/4 BbleXai TEpBbIi
aBTOMOOWJIb, @ Yepe3 Jac IMOCIIe dTOr0 HABCTpedy eMy U3 ropoja B Beiexan co ckopocThio 65 KM/4 BTopoi aBToMo0mib. Ha
KaKOM PacCTOSHUU OT ropoja A aBToMoOusn Berpetarcsi? OTBeT AaliTe B KMJIOMETPax.



IIpakTnueckas padora «Pemenue 3aga4. YpaBHeHUs] H HEPABEHCTBA»

Lenb

e pemiath ypaBHEHUS

® pelarb HEPABEHCTBA
CpenctBa 00y4eHuUs:

® METOAMYECKHE yKa3aHUs AJIs IPOBEICHUS MPAKTUYECKUX 3aHATHI (KapTOUYKU — 3a/1aHus).
Bunbl npakTuueckoi  paboThI:

e pelIeHHE 3a/1a4

IIpakTnyeckas padora

1. Pemnts ypaBHeHue:

3x-6=5x+10

2. Pemuth ypaBHEHHUE:

5x+7=3x-9

3. Pemutsb ypaBHEHUE:

10x-3=5-6x

4. PemuTh cuCTEMY YPaBHEHHM METOIOM IOJCTAHOBKH:

{2x—4y=—8
—X+ 6y =8

5. Pemuth cucteMy ypaBHEHHI METOAOM MOJACTAHOBKHU:

{4X—3y=15
3x—4y =6

6. Pemuth CUCTCMY ypaBHeHI/Iﬁ MCTOAOM IMOACTAHOBKM:

{ 4x — 7y = 15
—2x+ 6y =-10

7. PemuuTh cUCTEMY ypaBHEHHI METOAOM MOJACTAaHOBKHU:

{3x+5y=19
9y — 2x = 12

8. Pemuth cuctemMy ypaBHEHUN METOJOM CIIOKEHUS:

{ 3x—2y=1
12x+ 7y = —26



