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ConeprkaHue MPaKTHIECKUX padoT



1. BBenenue

Lenp MeTonuyeckux yKa3zaHUN - OOECIEUUTh YETKYIO0 OpraHU3alUI0 MPOBEACHUS
MPAKTUYECKUX 3aHATUA CO CTYAEHTaMH nmo mucnummmde OIIY/.11 Maremarnka u
MPEOCTaBUTh BO3MOKHOCTH CTYJEHTaM, OTCYTCTBOBABIIMM Ha TPAKTUYECKOM 3aHSTHUH,
CaMOCTOSITEIILHO BBIIIOJIHUTH PabOTYy.

[TpakTudeckue pabOThI HAIIPABIICHBI HA OCBOSHHUE CIICAYIONIUX PE3YIbTaTOB O0yUCHUSI:
JUYHOCHHBIX:

V' cOPMHPOBAHHOCTH IPEACTABICHUHA O MaTeMaTHKE KaK YHUBEPCAILHOM SI3BIKE
HAYyKH, CPE/ICTBE MOJICTUPOBAHUS SIBJICHHUM U MIPOLIECCOB, UACSIX U METOJaX MaTEMaTHKU;

v' NOHMMaHHE 3HAYMMOCTH MAaTEMATUKU JUIS HAyYHO-TEXHHYECKOIO IPOrpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeIOBEYeCKON KYJIbTYphl
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, 3BOJIIOLMEN MAaTEMaTUYECKUX UIEH;

v\ pa3BUTHE JIOTHYECKOTO MBINLIEHHs, MPOCTPAHCTBEHHOTO BOOOPAKCHUS, AITOPHT-
MUYECKOW KYJIbTYpbl, KPUTHYHOCTH MBINUICHHS Ha YpOBHE, HEOOXomuMoM s Oymymiei
npodeccuoHaNbHOM NesTeNIbHOCTH, IS MIPOJOJKEHUS 00pa30BaHusl 1 caMo00pa30BaHus;

v\ OBJaJeHHE MATEMATHYECKUMM 3HAHMSAMH M YMEHHMSMH, HEOOXOJUMBIMH B IIO-
BCEIHEBHOW >KU3HH, JJII OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX IUCHUIUIMH U TUCHUILINH
npo(ecCHOHANBFHOTO IMKJIA, JUIS TONy4eHUs oOpazoBaHUs B 0O0JAcTsIX, HE TpeOyrommx
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

v' TOTOBHOCTh M CIIOCOOHOCTH K OOPa3’OBaHMIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEepPhIBHOMY OOPa30BAHUIO Kak
YCIIOBHIO YCIICITHOM MTPodecCHOHAbHOM 1 00IIECTBEHHON JCSITEIIEHOCTH,

v' TOTOBHOCTH W CIIOCOOHOCTH K CaMOCTOSTEIBHOM TBOPYECKOW M OTBETCTBEHHOU
JesATeIbHOCTH;

v' TOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B 0Opa-
30BaTeIbHON, OOIIECTBEHHO IIOJIC3HOM, YY4eOHO-HCCIICIOBATEIILCKON, MPOCKTHOW W JIPYrHX
BUJIaX JESATEIbHOCTH;

v\ OoTHOlIEHHE K NPO(ECCHOHATBHOU AEATENLHOCTH KaK BO3MOKHOCTH y4acTHs B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHATBHBIX TPOOIIeM;

v\ yMEHHE CaMOCTOSTEILHO ONPEAENATh LENU JAEATENLHOCTH U COCTABIATH ILIAHBI
NESTENIbHOCTH;  CaMOCTOSITEIBHO  OCYLIECTBISITh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JIeSATEeTbHOCTh; UCIOJI30BAaTh BCE BO3ZMOXKHBIE PECYPCHI JJI TOCTHKEHUS MTOCTaBICHHBIX IEJIei
U peayn3aluy MIaHOB JeATEIbHOCTH; BEIOUPATh YCTEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

v\ yMeHHe MPOIYKTHBHO OOMIATHCS M B3aUMO/ICHCTBOBATH B MIPOIECCE
COBMECTHOM AESATENbHOCTH, YUUTHIBATH MO3UIMHU IPYTUX YYACTHUKOB JESITEIIBHOCTH,

7 pexTUBHO pa3perarh KOHGIUKTHI;

v/ BJajieHWe HaBBIKAMH II03HABATEJIbHOU, Yy4eOHO-HMCCIENOBATENLCKON MW IPOEKTHON
NESATeTbHOCTH, HABBIKAMHM  pa3pelieHus MpoOjieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUs MPAKTUUYECKUX 3a/lay, TPUMEHEHUIO Pa3IMYHbIX
METO/IOB IMO3HAHUS;

v' TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTEIbHOM HH(OPMAIMOHHO-TI03HABATEIBHON
NeSATeTLHOCTH, BKJIIOYash YMEHHE OPHUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(POPMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGPOPMAIUIO, TONYyYaeMYI0 U3 Pa3IMYHBIX
HMCTOYHHKOB;

v\ BJajieHHe S3BIKOBBIMH CPEJCTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pPEHUSI, UCTIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIC CPEJICTBA;

v/ BJajieHMe HaBBIKAMH II03HABATEJIbHON pe(IEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JIEWCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEbHBIX 33/1a4 U CPEJICTB AJIsl UX JOCTUXKEHUS,

v\ IIeJeyCTPEMIIEHHOCTh B TIOMCKAaX W TPHHATHH PENIEHUH, COOOpasUTENBHOCTh |
WHTYULIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHI; CIMOCOOHOCTh BOCIPHUHHMATH
KpacoTy U TApMOHUIO MUDA;



MemanpeoMenHbIX:

v\ yMEHHE CaMOCTOSTEIILHO OIPEACNATh IENH JEATEILHOCTH W COCTaBISATH IUTAHBI
NESTEIIbHOCTH;  CaMOCTOSITEIBHO — OCYIIECTBIISITh, KOHTPOJIHPOBATH W  KOPPEKTUPOBATH
NEeSITeNIbHOCTD; MCIIOIb30BaTh BCE BO3MOKHBIE PECYPCHI Ui JOCTUKEHUS MOCTaBICHHBIX LieJei
U peayn3aluy MIAHOB JICATEIPHOCTH; BEIOUPATH YCIICITHBIC CTPATETHUH B PA3IINYHBIX CUTYAIIUSX;

v/ yMeHHE MPOIYKTHBHO OOMIATHCS M B3aUMOJICHCTBOBATE B IIPOIECCE
COBMECTHOH JICITEILHOCTH, YIUTHIBATH TIO3UIMH JPYTHX YYACTHUKOB JICATEIHLHOCTH,

s dexTuBHO pazpemaTh KOHMOIUKTHI;

v\ BJajieHMe HaBbIKAMH II03HABATEIBHOU, Yy4eOHO-HMCCIENOBATENLCKON U IPOEKTHON
NESATENIbHOCTH, HaBbIKAMU  pa3pellieHuss Mpo0sieM; CrIocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEILHOMY MOMCKY METOAOB PEIICHUS MPAKTUYCCKUX 3a/1ad, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB MIO3HAHHUS;

v' TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSATEIbHOM HH(DOPMAIMOHHO-II03HABATEILHON
JESTEIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX HH(POpMAIH,
KPUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO, TMOJTYyYaeMYI0 W3 Pa3IMYHBIX
HCTOYHUKOB;

v\ BJajieHHE S3BIKOBBIMH CPEICTBAMH: YMEHHUE SICHO, JJOTUYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3pEHUS, UCII0JIb30BATh aJIeKBATHBIE S3bIKOBBIE CPE/ICTBA;

v/ BJajieHMe HaBbIKAMH II03HABATEJILHON pe(IEKCUM KaK OCO3HAHHWS COBEPIIAEMBIX
JNEHCTBUI ¥ MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHHI, IPAHUI] CBOETO 3HAHUS U
HE3HaHWs, HOBBIX ITO3HABATEIIBHBIX 33/1a4 U CPEJICTB IS UX JOCTHKCHUS,

v\ IeNeyCTPEMJIEHHOCTh B IOMCKAX W IPUHATHH PEIICHUH, COOOPa3sHTENbHOCTh |
WHTYUIIUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEICTABICHHUI, CIHOCOOHOCTh BOCIPHUHHMATH
KpacoTy U TapMOHUIO MUDA;
npeomemmuvix:

v chOpMHPOBAHHOCTH MPEJICTABICHUN O MaTeMAaTUKE KaK YaCTH MHPOBOM KYJIBTYPBI U
MECTe MaTeMaTHKA B COBPEMEHHOW ITUBMJIM3AINH, CIIOCO0AX OIMMCAHUs SBJICHHHA PEaTbHOTO
MHUpPa Ha MAaTEMAaTUYECKOM SI3BIKE;

v cpOpMHUPOBAHHOCTH MPEACTABICHUM O MATEMAaTHUYECKUX IOHATHAX KaK BaKHEHIIUX
MaTeMaTHUYECKUX MOJEISAX, TO3BOJISIONIMX OMUCHIBATh U M3y4aTh Pa3HbIC MPOLIECCHl U SABIICHUS;
MOHMMAaHHUE BO3MOKHOCTH aKCHOMATHYECKOT'O MMOCTPOCHHSI MATEMAaTUIECKUX TCOPHH;

v/ BJIajicHHE METOJaMH J0Ka3aTelbCTB U aTOPUTMOB PELIEHHs, YMEHUE UX MTPUMCHSTh,
MIPOBOJIMTH JTOKA3aTEIBHBIC PACCYKACHHS B XOJI¢ PEIICHUS 3a1a4;

v/ BJIajieHHEe CTaHIAPTHBIMH NPHUEMAMH PELIEHHUs PallMOHAIBHBIX M HPPAlMOHAIBHBIX,
MOKA3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYCCKHX YpPaBHCHWU W HEPABCHCTB, HX CHCTEM;
MCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM UHKCIIE AJIS MOMCKA IMyTH PELIeHUs 1
WUTIOCTPAIINH PEIICHUS YPaBHEHUH 1 HEPaBCHCTB;

v chOpPMHPOBAHHOCTH TMPEACTABIEHHH 00 OCHOBHBIX TIOHATHAX MAaTeMaTHYECKOTO
aHaJiM3a W WX CBOWCTBaX, BIJIAJICHHE YMEHHEM XapaKTepU30BaTh TOBeICHUE (YHKIIHA,
MCIIOJIb30BaHNE TIOTYYSHHBIX 3HAHUH JIJIsl OMUCAHUS M aHaJIN3a pPealbHBIX 3aBUCUMOCTEH;

v BlaJIcHHE OCHOBHBIMHU MOHATHAMHM O IUIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPHUYECKHX
durypax, uX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPUUECKUE
Gurypsl Ha dYeprexax, MOJACIAX U B pPEATbHOM MHpE; NMPUMCHCHHE H3yYCHHBIX CBOWCTB
reoMerpuueckux ¢uryp u GopMmyn IS pelIeHUs TeOMETPHUYeCKHX 3aJad M 3agad ¢
MIPAKTUYCCKUM COJICPKAHHEM;

v cpOpMHPOBAHHOCTH TPEACTABICHUN O MpOLECCAaX M SABJICHHUAX, MMEIOIIUX BEPO-
SATHOCTHBIH XapakTep, CTATHCTHYCCKUX 3aKOHOMEPHOCTSX B PEATbHOM MHpPE, OCHOBHBIX
MOHSTHUSIX AJIIEMEHTAPHON TEOPUH BEPOSTHOCTEH; YMEHHI HAXOJUTh U OIICHUBATH BEPOSTHOCTH
HACTYIUICHHSI COOBITHI B IMPOCTEUITUX MPAKTHYCCKUX CUTYAITUAX W OCHOBHBIC XapaKTePUCTUKU
CITy4aifHBIX BETUYHH.



2. O0ume TpeGOBaHMA AJI CTYAEHTOB 110 BHINOJIHEHHUIO
NMPAKTHYECKUX padoT:
[IpakTudyeckue pabOTHI TPOBOJATCS TIOCIE H3YYEHHS TEOPETHYECKOTO

MaTtcpualia B y‘-ICGHOM KaGI/IHCTe MaTeMaTHuKu. CTYI[GHTI:I JOJI’KHBI UMETh METOJNYCCKUEC
PCKOMCHAAIHUHU 110 BBIIIOJIHCHHUIO ITPAKTUYCCKUX pa60T, KOHCIICKTHI HeKHHﬁ, HU3MCPUTCIIBHBIC U
YepTeKHbIE MHCTPYMEHTHI, CPEICTBO JJIsl BEIUMCICHUH.

2.2.11pu BHINOJIHEHUH MPAKTHYECKHUX PA00T HAJL0 NPUAEPKUBATHCHA CJASAYIOIIMX MPABUIL:
1.IIpakTuyeckyro paboTy ciaeayeT BBIIOIHATh B OT/IEIbHON TETPAIH, OCTABIISAS MOJIS.

2.Ha 00mn03Ke TeTpaau J0JKHBI ObITh ICHO HAaNKUCaHbl (haMuus o0ydaroerocs, ero
WHULIUAJIBI, HOMEP CHEIUATbHOCTH, Ha3BaHUE JUCIUTUIHBL.

2.B 3aronoBke pabOThI JOJKHBI OBITH YKa3aHbl HOMEp MPAaKTHUECKOM paboThl, TeMa
MPAKTUYECKON pabOThl, HOMEP BapHaHTA.

3.B paboTy J0IKHBI OBITH BKIIOUEHBI 33/1a4H, YKa3aHHbIE B IPAKTUYECKOI paboTe, CTPOro 1o
IIPEJIOKEHHOMY BapUaHTYy.

4.Hepe):[ peIICHUCM KaXJo# 3a/1a4i HaJ0 BBIIKCATh IIOJJHOCTBIO €€ yCJ10BHUC.

5.Pemenue 3anay cneayeT u3jarath NOAPOOHO U aKKypaTHO, OOBACHSAS U MOTUBHPYSI BCE
JENCTBUS MO X0y PEeLICHUS U Jienasi HE0OXOAUMbIe PUCYHKH.
6.ITocne momy4yeHust IPOBEPEHHOMN pabOTHI, CTYICHT JIOJDKEH UCTIPABUTh BCE OTMEUCHHBIE
OIIINOKH.
2.3. TpeGoBanus k 00padoTKe pe3yJIbTATOB PACYeTOB U 0()OPMJICHUIO OTYETOB.
OTyeT no npakTUIeCKou padboTe JOJIKEH CO/IEePKaTh:
1.Homep u Temy npakTHueckoi paboThl, HOMEpP BapHaHTA.
2.Homep 3aiauu u ee ycioBHe.
3.IToapoGHOE pelieHne Kak 101 3a1a4m.
4 IlomHbIN OTBET K KAXKIOU 3a1ayue.
5. Cnenatp BBIBOJI.
2.4. O6s13aTesIbHOE BBINOJHEHHE YCI0BHS
CTyneHThl, OTCYTCTBOBABIIME Ha MPAKTHUYECKUX 3aHATUSAX, NMPH BBINOJIHEHUU MPAKTHUYECKUX
paboT caMOCTOSTENHHO, UMEIOT MIPABO HA MOJTYYEHHUE KOHCYJIBTAIMI Y IPENO1aBaTelIs.
HeynoBnerBopurenbHasi OICHKA, MOJMy4YeHHas CTYJEHTOM IPU BBIOJHEHUM MPAKTHUECKON
paboThl, JOKHA OBITH UCIIPaBIeHA U TOBTOPHO MIPOBEPEHA MpernojaBaTesieM
3.Kpurepum BbICTABJIEHUS OLEHOK
OueHka «5» cTaBUTCS, €CIIU:
¢ paboTa BHITIOIHEHA MOJTHOCTHIO;
® B JIOTHUECKUX PACCYKICHUSIX U 000CHOBAHUSAX PEIICHUS HET MPOOETIOB U OIMHUOOK;
® B pEIICHUU HET MaTeMaTHYECKUX OMMOOK (BO3MOXHA OJJHA HETOYHOCTb, OMHCKA, HE
SBIISIOIIASCS CIECTBUEM HE3HAHUS WM HEMOHUMaHUsl y4eOHOTro MaTepuana).
Ouenka «4» CTaBUTCS, €CIIH:
e paboTa BHITIOTHEHA MOJTHOCTHIO, HO 0OOCHOBAHUS IIIArOB PEUICHHS HEIOCTATOYHBI (€CIH
yMeHHE 000CHOBBIBATh PACCYKICHHUS HE SBJSUIOCH CTIEUaIbHBIM 00BEKTOM MPOBEPKH);
e JIOMYIIIEHA OJIHA OLTMOKA WM ABa-TPU HEJIOUeTa B BHIKJIAKAX, PUCYHKAX, YePTeKax MU
rpadukax (eciu 3TH BUJIbl pabOThI HE SIBJSUINCH CHEIMATIbHBIM 00bEKTOM IPOBEPKH).
Ouenka «3» CTaBUTCS, €CIH:
e JlonyuIeHb! O0JIee OAHOM OIMOKHU WK O0Jiee IBYX-TPEX HET0UYETOB B BBIKJIAIKAX, YEPTEkKAX
Wi rpadukax, HO yJaluics BIaJeeT 00sS3aTeIbHBIMUA YMEHUSIMHU 10 TIPOBEPSEMO TEME.
OueHka «2» CTaBUTCS, €CIIU JOMYIIEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIIUE, YTO
yuaniics He BiajeeT o0s3aTebHBIME YMEHHUSIMHU 110 JAHHOU TeMe B MOJIHOM Mepe.



4.Texnnka 0e30MaCHOCTH NPH BBINOJHEHUH IPAKTHYECKHUX PadoT.

Ha mnepBoM 3aHATHM IpermofaBaTellb IPOBOJUT IIEPBHYHBI HMHCTPYKTaX I10 TEXHHUKE
0€30MacHOCTH M HAllOMUHAET CTyIEHTaM O OEpeXKHOM OTHOLICHMH K OOOpYJOBaHUIO U O
MaTepraIbHON OTBETCTBEHHOCTH KaXKIOT0 M3 HUX 32 COXPAaHHOCTh 000PYIOBaHHS U OOCTaHOBKH.
[Tpu pabote B yueOHOM KaOUHETE 3arpernaeTcs:

° HAXOJIUTHCS B KAOMHETE B OTCYTCTBHHU IPENOIAaBATENs U HA IIEPEMEHE;

L BCTaBaTb CO CBOEr0 MECTa U XOAUTh IO KaOuHery O0e3 pa3pemeHus
IpernoaaBaTes;

o pa3MeraTh Ha paboyeM MecTe MOCTOPOHHHE TPEIMETHI.

OO6yuatromuiicst 00s13aH:
® CIIOKOWHO, HE TOPOISCh, HE 3aJeBas CTOJIBI, BXOIUTh B KAaOWHET W 3aHSThH
OTBEJICHHOE EMY MECTO,
BO BpeMs [IEPEMEHBI IOKHHYTh KAOWHET,
paboTaTh Ha OJTHOM, 3aKPETICHHOM 32 HUM MECTE,
IIPHUCTYNATh K pa0doTe MO yKa3aHUIO MPeroiaBaTelis,
10 OKOHYAHHIO pabOThI CAATh BBIIAHHBIC MaTePHAIIbI IPEIO1aBaTEIIo,
IIPUBECTH CBOE paboyee MECTO B IMOPSIIOK.

5.Conep:xanne NpakTHYeCKHX padoT



Ne | Ha3Banue paboThl KonnuecTtBo
4acoB
1 | [Ipaktuueckue 3ausTus Nel: 7
«ApubpmMeTndeckue IeHCTBUS HA/l YUCIIaMHU, HAXOXKICHHIE MPUOIUKCHHBIX
3HAYCHHUH BEJIMYMH U TTOTPEITHOCTEH BBIYUCIICHUH (a0COMIOTHOM 1
OTHOCHUTEJIbHOM ), CPABHEHHE YHCIIOBBIX BBIPAXKEHUI.
2 | [Ipaktrueckas padota No2 «IIpeoOpa3oBaHue CyMMBbI, pa3HOCTH B 7
MPOU3BEACHNE TPUTOHOMETPHUUECKUX (DYHKITHID».
3 | Ilpaktuueckas pabora Ne3 «IIpocreiinie TPUTOHOMETPHIECCKUE 7
YpaBHEHUS U HEPABEHCTBAY.
4 | Tlpaktaeckas pabora Ned «OOpaTHBIC TPUTOHOMETPUUECKHIE (PYHKITAN. 7
5 | Ilpaktnueckoe 3anstue Ne 5 Bektopsl. JlelicTBHS ¢ BEKTOpaMHU. 6
6 | [Ipaktuueckoe 3ansTue Ne 6 JIeiicTBUS ¢ BEKTOpaMH, 3aIaHHBIMU 6
koopauHaTamu. CKaJIIpHOE TPOU3BEAECHNUE BEKTOPOB.
7 | IpaxTraeckoe 3ansTre Ne 7 [TapamienbHoe TPOSKTUPOBAHKE U €TO 6
CBOMCTBA.
8 | [IpakTrueckoe 3ausiTie Ne 8 Yros Mexay IpSMOM U TNIOCKOCTBIO. 6
9 | [Ipaktrueckoe 3ansTHe Ne9 [Ipru3HaKu U CBOMCTBA MapajlIeIbHBIX U 6
NIEPIEHIUKYJISPHBIX IJIOCKOCTEH.
1 | IIpaktuueckoe 3anstre Ne 10. MccnenoBanue GyHKINH C TOMOIIBIO 7
0 | mpousBoHOM
1 | IIpaktuueckoe 3anstre Nell Paznudnble BRI MHOTOTPAaHHUKOB. 6
1
1 | IIpaktuueckoe 3anstue Nel2 Cedyenusi, pa3BepTKU MHOTOTPAHHUKOB. 7
2 | Bunel cummerpuii B IpOCTpaHCTBE.
1 | Ilpaktuueckoe 3anstue Nel3 Ilnomans noBepxHocTu. Beruucienue 7
3 | muomanei u 00bEMOB.
1 | IIpaktuueckoe 3anstue Ne 14 Materpan u nepBooOpazHasi. 7
4
1 | [paxtuueckoe 3ausitue Ne 15 BreinonHeHne pacu€ToB ¢ paguKaliaMH. 6
5
1 | Ilpaktuueckoe 3ansiTue Ne 16 CreneHb ¢ palilnOHAIbHBIM [TOKA3aTEIEM. 7
6
1 | Ilpaktuueckoe 3anstue Ne 17 HaxoxaeHue 3HaueHU cTereHel ¢ 7
7 | pallMOHALHBIMH MOKA3aTeISIMHU.
1 | [paxrudaeckoe 3ansitie Ne 18 TIpeobpazoBanue orapuMuyIecKux 7
8 | BeIpaxKeHUH
1 | Ilpaktuueckoe 3anstre Ne 19 Pemienue uppanroHanbHbIX YpaBHEHUH. 7
9
2 | Ipaktaeckoe 3ansTue Ne 20 Ipocreiimme noka3arenbHbIe YPaBHEHHS. 7
0
2 | Ilpaktnueckoe 3ansatue Ne 21 Pemenue norapudMuyeckux ypaBHEHUH. 7
1
2 | Ilpaktnueckoe 3ansaTue Ne 22. Pemenue norapuMuyeckux HEpPaBeHCTB. 7
2
2 | IIpaktnueckoe 3austre Ne 23 TlokazarenbHble, IorapudmMuieckue 7
3 | ypaBHEHUS ¥ HEPABEHCTRA.
2 | [Ipaktnueckoe 3ausTe Ne 24 Kiaccuueckoe onpeieneHne BeposTHOCTH, 6
4

CBOICTBA BEPOSITHOCTEM, TEOpEMA O CYMME BEPOSITHOCTE.

IIpakTHyeckas padora Nel




«Apupmernyeckne aeiicTBUA HAJ YMCIAMU, HAXO0KIeHUE MPUOJINKEHHBIX 3HAYEHH I
BeJIMYUH U MOrPEeIIHOCTE BhIYUCIeHU (A0COMIOTHONH M OTHOCUTEJIBLHOM), CPABHEHHE
YMCJIOBBIX BBIPAKEHUIN».

ean padoThi:

1.IToBTOpUTH 3HAHUS CTYJCHTOB B TeMe: «ApupMeTHIeCcKre Onepaluu Ha/l JeCTBUTEIbHBIMU
yuciaamu. [IpeoOpazoBanue BEIpaXKEHUH, COEPKAIIUX MOJTYITH.

2.0pranu3oBarh JeSTEIbHOCTh CTY/IEHTOB M0 NEPEBOAY CBOMX 3HAHUN OT YCBOCHUS OTAEIbHBIX
(aKTOB M MOHATHI K UX 00OOIIEHHUIO B IIETIOCTHYIO CHCTeMY 3HaHUH. OnpeaenuTs ypOBEHb
YCBOCHHUS 3HAHUM, OLICHUTH PE3YyJbTAT JESATEIIbHOCTH CTYIEHTOB.

O0opynoBanme: WHCTPYKIIMOHHO-TEXHOJIOTMUYECKHE KapThl, CIIPaBOYHBIE TTOCOOUS O anredpe,
MUKPOKAJIbKYISATOPBIL.

IHopsi10K BHINOJHEHUS PAa0OThI:

1.C moMoIIpI0 CpaBOYHBIX MTOCOOUH O aJIreOpe MOBTOPHTH:

a) mpaBuiIa JeHCTBUI HaJl OOBIKHOBEHHBIMU APOOSIMU;

0) popMyIIBI COKPAIICHHOTO YMHOKCHHUS;

B) CITIOCOOBI Pa3JI0KEeHUS BBIPAKEHHSI HA MHOXKHUTEIIH;

T') MPAaBWJIO COKPAILICHHS TPOOCH.

2. M3yuuTh ycnoBHe 3aJaHUi ISl IPAKTHUECKOW PaOOTHI U BHITIOJIHUTS €€..

3. Odopmuts otuet 0 padore.

Teopus
IIpaBuia geiicTBUii HAJ 00BIKHOBEHHBIMH JAPOOAMMU:
a,c_adtbc ac_a  a.c_ad
b d bd b d bd: b d bc

(I)OpMyJ'[I)I COKPAIEHHOI'0 YMHOKCHHUSA
(a+b)’ =a?+2ab+hbh?. a’-b’=(a+b)la-b).

a®+b’=(a+b)a? pab+h?). (a+b) =a®+3a’h+3ab’ £b°

b
Pemienue 3a1a4 ¢ MCI0J1b30BaAHUEM MOHITHSA KOI)(l)(l)I/IlII/IeHTa YBCJINYCHUS..

YToOBl yBETUUUTH MOJOKUTEIBHOE YUCIIO a HA P IPOLIEHTOB, CIEAYET YMHOXKUTh YHCIIO a Ha
koa¢¢ument yBennuenus k=(1+0,01p).

YT0oOBl yMEHBIITUTH IMOJIOKHUTEIHLHOE YUCIIO a HA P MPOIIEHTOB, CISAYET YMHOKUTH YHCIIO a Ha
kodduimeHT ymensinenus k= (1-0,01p).

IIpumep. Bxrnan, BioxeHHBIN B cOepOaHK /1Ba rojia Ha3a/1, JOCTUT CyMMBI, paBHOU 13125 py0.
KaxoB Obl1 IepBOHAYATBHBIN BKIIAT TIpH 25% TOIOBBIX?

Pemenue. Ecnu a (py0reil) — pazmep nepBoHA4YaIbLHOTO BKJIa/1a, TO B KOHIIE IEPBOTO rojia
BKJIaJl COCTaBUT 1,25a a B KOHIIE BTOPOTO rojia pa3Mep Bkiana coctaBuT 1,25 *1,25a. Pemas
ypaBHenue 1,25% 1,25a=13125, naxoaum a=8400.

OtBet: 8400 py0.
IIpumep. B dpeBpane nena Ha HedTh yBenuuuiachk Ha 12% 1o cpaBHEHUIO ¢ sHBapckoil. B Mapte
neHa HeTH ynaia Ha 25%. Ha ckoibKo MpOIIeHTOB MapTOBCKasl IIeHa U3MEHMIIACh 10

CPaBHEHHIO C STHBAPCKOM?

Pemenne. Ecnu x — ssuBapckas 1ieHa Hetu, To (heBpasibekas neHa Heptu pasHa (1 +0,01%12)x
= 1,12x. YToOBI BEIYMCIUTH MAPTOBCKYIO IIEHY Y Ha He(Th, CIelyeT YMHOXKHUTH (DeBPaIbCKYIO
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ueny 1,12x na (1-0,01*25)=0,75, t.e. y=0,75 1,12x=0,84x , MapTOBCKas I[eHA OTJINYACTCS OT
suBapckoii Ha (0,84x)/x100 —100=84-100= -16(%), T.e. nena ynana Ha 16 %

OTtBet: 1ieHa ynana Ha 16%.

BapuanTbl npakTu4eckoii padorTbi:

Bapuanr 1.
((2,15 —lij 1335+ 51 -385 —15,7J 8 +2.25
1. BbluncnuTe 3HaUEHNUE BBIPAXKECHUS: 16 7 11
( x+10 1 j 5 10
2. Vipoctute hipaxenue: \OXt25  X+5/X—5 x?—25

3. Ilpu mokymnke CTUpaJIbHON MalTuHbI CTOUMOCTBI0 6500 p. MOKynaTeNb MPeIbsIBHII
BBIPE3aHHYIO U3 Ia3eThl PEKJIaMy, JAOLyI0 1paBo Ha 5% ckuaku. CKONbKO OH 3aIUIaTUT 3a
MaluHy?

A.325p. B.3250 p. B. 6175 p. I'. 6495 p.

Bapuanr 2.

75: 41—33-3j(1i +0,35—Ej 114

1. Brpruuciaurte 3HaUEHHE BBIPAXCHHA: ( 6 23 18 15

y? 1 ( 2 1 J
2 42 .- 2
2. Yupocrute Beipaxenue: Y -1yt -1 (2y-y" 2=y
3. Tlmara 3a kommyHabHBIC yeayru coctaisier 800 p. CkoabKo MpUAETCS MIATHTD 32
KOMMYHAJIbHBIE YCIIYTH IIOCJIE UX NIOJOPOKaHUs Ha 6%7

A. 48p. B. 480 p. B. 806 p. T. 848 p.

Bapuanr 3.
45,09 : 1,5—(2l-4£— 25- le : 4l
1. BbIUMCIHTE 3HAYEHHUE BHIPAKEHHUS: 3 2 2) 4
2m 2 ( m+1l 1 )
2. VOpocTHTe BBIpaKEHHE: m?-4 m?-4 (2m-2 m-1)

3. Tlpennpusrtue pazmecTmiio B 6anke 5 MiH.p. o 8% roaoBeix. Kakas cymma OyJeT Ha cHery
peInpUsITHS Yyepe3 roj?
A. 13 myn. p. B. 5,4 man. p. B. 9 mun. p. I'. 0,4 mutH. p.

Bapuasnr 4.
(31-6,6+2:12,75j:[2—§ gj:2,5
1. BeoluncnuTe 3HAUEHUE BBIPAXKESHHUS: 3 3 51 17

3a 3 ( a+2 1 j
2. VIpoCTHTE BBIPaKEHHE: a’-9 a®-9 \3a-3 a-1)
3. YpoBeHb BOJIbI B peKe HaXOAUJIICS Ha OTMETKE 2,4 M. B TIEpBbIE YaCchl HABOJHEHUS OH
noBeIcwiIcs Ha 5%. Kakoit oTMeTKH TIpH 3TOM J0CTHUTIIA BOJIa B peke?
A.0,12Mm. B.2,52M.B. 3,6 M. T. 7,4 M.
OTBeThTE HA KOHTPOJIbHbIE BONPOCHI:

1. Onpenenenne HauOOIBIIETO OOIIETO AETUTENs?
2. IlpaBuiio cioxeHus apooei?

IIpakTnyeckas padora Ne2
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«IIpeodpa3oBaHue CyMMBbI, PA3HOCTH B IPOU3BeeHHEe TPUTOHOMETPHYECKHUX
pyHKIMi»
Iean padoTsr:
1. KoppektupoBaTh 3HaHUSA, YMEHUS U HABBIKU B TeMe: «PaauaHHbIil METOA U3MEPEHUS YIJIOB
BpALCHUS U CBA3b C TPaLyCHOU MEPOM».
2.3aKpenuTh U CUCTEMATU3UPOBATH 3HAHUS 110 TEME.
3.0mnpenenuTb ypoBeHb YCBOEHUS 3HaHUH, OLIEHUTh PE3yJIbTaT AESTEIbHOCTH.
O0opynoBanme: Ta0IUIIBI, UHCTPYKLHUS MO BHITOJHEHUIO TPAKTHUECKON pabOTHI.

IHopsinok BbINOJHEHHUSI PA0OTHI:
1.0O3HaKOMHTBCA C TEOPETHUECKUM MaTEPUATIOM.

2.M3y4nTh yciioBHUe 3aJaHUM U1 NPaKTUYECKOH pabOThl, BHIIOIHUTh IPAKTHYECKYIO padoTy.
3. OTBETUTHh Ha KOHTPOJIbHBIE BOIPOCH! TUCHMEHHO.
4.0dpopmMuTh OTYET O padboTre

TeopeTuyeckas 4acThb

Paguannas mepa npucrnoco6iaeHa 11 U3y4eHHs: KpUBOJIMHEWHOTO (KPYTOBOTO) IBHKCHHUS,
OHa CYIIECTBEHHO YIIPOCTHJIA MHOTHE pacueTsl U (pOpMYJIbL:

_ rn
JUIMHA TYTH OKPYKHOCTH: 180 I=or ;
: mrn ar®
IUIOIIA/b CEKTOPA: S= g9

36 2 o o
PaccmoTtpets GopmyItbl mepexo/ia OT rpayCHON Mephl K paJuaHHON 1 HA000POT.

OcHOBHbIE TPUTOHOMETPHYECKHE TOKIECTBA
o sinfa+cos?a=1
o tga-ctga=1
o tga=sina=+cosa
o Ctgoa=cCosa-~sina
o l1+tgza=1+cos’*a
o l+ctgza=1+sin*a

DopMyJibl CJIOKEHUS

o sin(a+P)=sina-cosP+sinf - cosa

o sin(a-PB)=sina-cosf-sinf - cosa

o cos(a+P)=cosa-cosP-sina-sinf

o cos(a-PB)=cosa-cosP+sina-sinf

o tg(atp)=(tgat+tgP)=(l-tga-tgP)

o tg(a-P)=(tga-tgp)~(+tga-tgp)

o ctg(at+P)=(ctga-ctgp+1)=+(ctgp-ctga)
o ctg(a-P)=(ctga-ctgP-1)+(ctgp+ctga)

IIpakTHYeckast yacThb.

Bapuant Nel
1. Beipaszure B paauanax yrisl, pasasie 30°, 60°, 180°, 360°.

2.. IlepeBenute U3 rpajyCHOI Mephl B paJiMaHHYIO:

11



1) 120°; 3) 220°; 5) 300°; 7) 765°;

2) 210°; 4) 150°; 6) 315°; 8) 675°.
3. Beipasute B rpaaycax: 1)0,37T; 2) 371T; 3)1,257C; 4)2 T,

T
cosa=-06;, —<a<r.
4. Jlano: 2 Haitigure:

) tg(— + aj
a) Sina; 6) sin2a . p) \4 _
Bapuant Ne2

1.Beipasute B paamanax yribl, paBasie 45°,90°, 270°, 360°.

2.BbIpa3uTte B pagMaHax:
1) 45°; 2) 60°; 3) 70°; 4) 90°;

5)225°; 6) 240°; 7) 320°; 8) 330°.

3. Beipasute B rpaaycax: 1)1,57C; 2) 57T; 3)0,257C; 4) T,

. Vs
sSina=08; —<a<rx
4. Jlano: 2 . Haitgure:

r
_ o[ %)
a) COSQ 6) sin2a . g) \4 .

IIpakTuyeckas padora Ne3
«IIpocreiilne TPUrOHOMETPHUYECKHE YPABHEHHUS U HEPABEHCTBA).

Iesas padoThi: 0600LIUTH U CHCTEMAaTU3UPOBATH 3HAHUS CTYACHTOB 110 TEME
«Tpuronomerpuueckrie ypaBHEHUs 1 HEPABEHCTBA) IYTEM BBIIOJIHEHUS TPAKTUYECKON PabOTHI.

O0opynoBaHMe: HHCTPYKIIMOHHO-TEXHOJIOIMYECKHE KapThl; TAOIUIIbI 3HAUCHUI
TPUTOHOMETPUUECKUX (QYHKIMI HEKOTOPBIX YIJIOB; TaOIULIBI POPMYI TPUTOHOMETPHH.
ITopsinok BbINOJIHEHHS PadOTHI:

1.O3HaKOMHTBCA C TEOPETUUECKUM MATEPUATIOM.

2.0TBETUTH HA KOHTPOJIbHBIE.
3.M3yuuts Teopuro.
4.BBINOIHUTE TEOPETUYECKYIO YaCTh.
5. Opopmuts otyer o padore.
KonTposabHbIe BONPOCHI.
Onpenenenue 0OpaTHBIX TPUTOHOMETPUUYECKUX (QYHKIIUH.
Pemenne nmpocTedmmx TPUrOHOMETPUUECKUX YPABHEHUN.
Pemenne TpUroHOMETPUYECKUX YPABHEHNI METOJOM BBEACHUS HOBOM MIEPEMEHHOM.

=W

IToHsiTHE OHOPOIHOTO YPAaBHEHUS U AITOPUTM PEUIEHUS OJHOPOIHBIX YPABHEHUN.
2. ANTOPUTM pelIeHus] TPUTOHOMETPHUYECKUX YPAaBHEHUH C MMOMOIIBI0 (hopMyTT
IIOHUKECHUS CTEIICHU.
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3. Penienne TpUroHOMeTpUUYECKUX YPaBHEHHUI METOIOM TPYIIIUPOBKHU U Pa3I0KEHUs
Ha MHO>KHUTEIIH.

4. PemieHne TPUrOHOMETPUUYECKUX YPaBHEHUIH METOJIOM MTPeoOpa3oBaHusi CyMM B
IIPOU3BENICHUE U IPOU3BEACHUS B CYMMY.

33}IaHHH HpaKTI/I‘lQCKOﬁ yacTu:

1) 3sin2x-sinx = 0
2) tgx + Sctgx =6
3) 1+ cosx + cos2x =0

. 1
sin2x <

6) 2
082 > —
COE J‘_d,

2 tg T 1
2+ — >
g)l+tgr tgr

4) sin?x — 2sinxcosx = 3cos?x

5) cos?x — +/3sinxcosx = 0

7)

IIpakTuyeckas padora Ne4 «O0paTHble TPUTOHOMeTpHYeCKHe (PyHKIMU»
Hean 3anatus: O606wums u cucmemamuzuposams sHanusi no meme « OcHogul

mpucoHoMemMpuuy, 3aKpenums YyMeHUus UCnojlib306antb NOJY4YEeHHble 3HAHUA 01 npeo6pa306anuﬂ
mpucoHomMempuieCcKux 6blpa9fC€HML7.

O0opynoBanme: HHCTPYKIIMOHHO-TEXHOJIOTUYECKHE KApThl; TAOIHIIBI 3HAYSHUN
TPUTOHOMETPHUYECKUX (DYHKIUH HEKOTOPBIX YIIIOB; TAOIHIIBI (OPMYT TPUTOHOMETPHUH.
IMopsinok BbINOJIHEHHUS PadOTHI:
1.0OTBeThTE HAa KOHTPOJIbHBIE BOIPOCHI 110 JOMAILITHEMY 33JJaHUIO.
2. 3yunte TeopeTUUeCKUil MaTepHall.
3. BbINoaHUTE NPAKTUYECKYIO YaCTh.
4. Odpopmutsb otuet o pabdore.
KoHTpoJibHBIE BOIPOCHI.

1.laiiTe onpeneneHrne TPUrOHOMETPUUECKUM QYHKIUSAM Yepe3 eAMHUYHYIO OKPYKHOCTb?
2.Kakol koopHaTe TOYKH COOTBETCTBYET 3HAUEHUE CUHYCA yria?
3.Kakoil koopMHaTe TOUKH COOTBETCTBYET 3HAUEHUE KOCUHYCA yria?
4.IlepeuncnuTe OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.
5.Kak onpenensitoTcs 3Hakd TPUTOHOMETPUYECKUX (PYHKIUI 110 yeTBepTsIM?
1. Teopus

1.K obpamnvim mpuconomempuueckum ¢hyHkyusm OTHOCITCS CIEAyIOMINE 6

GYHKIUR: apKcunyc, apKKOCUHYC, APKMAHSEHC, APKKOMAHLEHC, APKCEKAHC U APKKOCEKAHC.
2.ITockOIBbKY MCXOTHBIE TPUTOHOMETPUYECKHE (PYHKIINHU IEPHOAMIECKHIE, TO 00OpaTHBIE
(GYHKITHH, BOOOIIE TOBOPS, ABJISIFOTCS MHO0203HAUHbIMU. YTOOBI 00€CTIEYNTh OJJHO3HAYHOE
COOTBETCTBUE MEXK]Y IBYMS IEPEMEHHBIMH, 00JIACTH OTPEACTICHHUS NCXOTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIUH OrpaHHUUBAIOT, PACCMATPUBAS JIUIIb UX 210BHbIE GEMBLL.
Hanpumep, GyHKIms Y=SiNX paccMaTpuBaeTCs JHIIb B IpOMexyTke XE[—m/2,1/2]. Ha aTom
WHTEpBaje oOpaTHas GyHKIMS apKCUHYC ONpeiesieHa OTHO3HAYHO.

3. Dyukyus apkcunyc : ApKCUHYCOM YHCia a (0003HavYaeTcst arcsina) Ha3bIBaeTCsl 3HAUEHUE
yriia X B uaTepBae [—m/2,m/2], mpu kotopom sinx=a. O6patHast pyHKIMS Y=arcsinx onpezaeacHa

npu X€[—1,1], obmacTe ee 3HaueHuii paBHa ye[—n/2,m/2].
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2.

4. Dyukyus aprkocumyc
ApKKOcHHYCcOM uncia a (0003HavyaeTcs arccosa) Ha3bIBaeTCs 3HAUCHUE yriia X B
unrepsaie [0,m], mpu koTopom cosx=a. ObpaTHas QyHKIHs Y=arcCcoSX ornpeaeieHa

npu XE[—1,1], obmacTh ee 3HAUCHMI MPUHAICKHAT OTpe3Ky YE[0,x].
y

y = arccos x

1
|
|
1
1
J

BbInoHUTH ciieayomme 3a1aHus
Bapuant Nel
1.BeruncnuTe: a) arccos 0,25; 6) arcctg V3
2. Brerumcimre: arcsinX+arccosx=
3. Pemnte ypaBHenue: 2+Sinx=1
Bapuant Ne2
1.Borunciute : a) arcctg (—V 3); 6) arcsinl;

2. BeruucnuTe: arctgx +arcctgx=
3. Pemure ypaBHeHue: 2+C0Sx=1

IIpakTuyeckoe 3ansaTHe Ne S «BekTopsl. [[elicTBUS C BEKTOpaMu».

IIEJ'IB paGOTbIZ CUCTCMATU3UPOBATL 3HAHUA CTYJACHTOB 110 TCMC «KOOpL[I/IHaTLI BCKTOpa.
CKaJ'ISIpHOC MMPOU3BCACHUC BEKTOPOB», 3aKPCIIUTh YMCHU UCIIOJIb30BATh MOJIYYCHHBIC 3HAHUS
AJId peHICHUA TrCOMCTPHUYCCKUX 3a1a4.

OO6opynoBanue: MHCTPYKIIUS 110 BBITOJHEHHUIO PAOOTHI;, TETPAIH, YePTEKHBIE HHCTPYMEHTHI.
ITopsiiok BHINOJHEHUS Pa0OThI:
1. O3HaKOMHTBCS C TEOPETUYECKUM MaTEPHATIOM.
2. W3yuuTh ycrioBHe 3aqaHuid Il TPAKTUIECKOI pabO0ThI, BBITIOIHUTE MPAKTHIECKYIO
paborty.
3. OTBeTHTH Ha BOIIPOCHI
Odopmuts oTuer o padbote

B

Teopus
IIpumepsl 1 MOC/I€10BATEILHOCTH BHINOJTHEHHUS 3aJaHUH.
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IMpumep 1
Nassr sexrops A{5; 3; 0}: E{%; —2; —4}; c(-3;1;1}d{-1;1; -1}

Berunciauth |(25+ E)| — 4(25- E)E

Pemenue.

2a{5-2;3-2;0-2}= 2a{10;6;0}: k{0;0;1}

2a+ k{10 4+ 0; 6 + 0; 0 + 1} =23+ k{10; 6; 1}

12a + k| = /x2 +y2 + 22 = /102 + 62 + 12 = V100 + 36 + 1
= /137

2b{2-2;2- (=2);2- (—4)} =2b{1; —4; -8}

2b- ¢{1 — (=3); =4 — 1; -8 — 1} = 2b- T {4; —5; -9}

42b- T {4 - 4,4 - (=5); 4 - (—9)} 24(2b- T{16; —20; —36}

Tak kak 4(2b- C)d - 310 ckansipHOE IPOU3BENCHHE BEKTOPOB, TO 110 (bopMyIe CKaIsIpHOTO

npomssenena @ + b = X1, + V1Yo + Z1Z, nonyuanm:

42b- O)d=16-(-1) + (-20)-1 + (-36)-(-1)= -16 — 20 + 36 = 0

Torna |23+ k)| - 4(2b- ©d =v137+0=v137
Orser: |(2a+ k)|-4(2b- ©)d =v137

HpnMep 2. BeIsICHUTD IpH KaKUX 3HAYCHUAX M U N JaHHBIC BEKTOPHI KOJUIMHECAPHBIC:

a{m; 2;5}ub{1; —1;n}.
Peurenue. Y KOJUTHHEAPHBIX BEKTOPOB COOTBETCTBYIOIINE KOA()(DHIIUEHTHI IPOMOPIIHOHAIBHBI.

3anuiieM COOTBETCTBYIOIIYIO MPOTOPIINIO, U3 KOTOPOU Haitjaem M u Nn:

m_ 2 5 21 _s(-1D_  5_
= =—5=-25

— = — = —, 0TK am=—= —2;
1 -1 n Me -1 ! 2

OtrBer: Mm=-2,n=-2.5.

Bapnanuel.Kakue 3 nanubix Touek A( 5;9; 0), B (5; 0; 0), C(0; 0; 9), D(-6; 0; 2), E(0; 1; 0),
F(5; 1; 0); G(0; 25; -1), H(9; 10; 11) npunamiexaT a) ocu abcuuce; 6) OCH OpAUHAT; B) OCH
anmuukar; r) mwiockoctu OXy; x) minockoctu Oyz; e) mnockoctu OXz?

3ananue 2.

a) 3anuImuTe KOOPAUHATHI BEKTOPOB: a= 52 - 2} -3k ; b = -Z - 7k; C= 8}

0) 3anuiuuTe paszaoKeHus: BEKTOpOB du b no KOOpJMHATHBIM BeKTOpam 1, J, Kk v naiiure nx

— — (1
CKaJIIPHOE MIPOU3BENICHUE: a{—2; 3; 5}; b {E, —1; 4}
3ananue 3.

JlaHbBI BEKTOPBI E{Z; —3; 4}; E{— %; 2; 0}; E{—3; 2; —6}; E{l; —1; 0}
Boruncnuts |(- 4a+ 52)| — (45- BE)E
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3axanue 4.
[Tpu xakux 3HaYeHHUIX K ¥ C JaHHBIE BEKTOPHI KOJUIMHEAPHBIE:

a)a{2;c; 3}, b{3;2;k}; 6)alk; c; 2}, b{6;9;3}

KoHTposibHBbIE BONIPOCHI.
1 .TlonaTHE NPAMOYTONIBHOM CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE. E€ 311€eMeHTHI.
2.ITonsitue BekTopa. JlelcTBUS HaJ BEKTOPaMH B KOOPIUHATHOU (hopme.
3.CkanspHoe Npou3BeICHUE BEKTOPOB.
4.Yron MeX]ly BEKTOpaMH.
5.[Inuna BekTopa. PasznosxeHune BEKTOpa 110 KOOPANHATHBIM BEKTOPaM.

IpakTuueckoe 3ansiTue Ne 6 «/lelicTBus ¢ BeKTOpaMu, 3aIaHHBIMH KOOPIMHATAMM.
CkaJisipHoe IPpOn3Be/IeHNe BEKTOPOB».

Ieap padoOThI: 3aKPENUTh HABBLIKU MCIIOIb30BAHMS
NpaBuiI JSHCTBUN HaJl BEKTOPAMU B BEKTOPHON M KOOPAMHATHON opmax
@opMa BbINOJAHEHHA: WHIUBHyalbHas paboTa M0 BapuaHTaM

HpI/I PCUICHUHU 3a/la4 B KOOPpAWHATAX IIPUMCHAIOT IIpaBHJIA:

_)
1. Ecnu BexTop d MmeeT KOOpAUHATHI {X; Y, Z }, TO €r0 MOKHO Pa3jIOKUTh 110
KOOpPAUHATHBIM BEKTOPAM

- - - -5 -

5 -
a=x-1L+y-j+z- k e i, J, k - xoopanHarHbIe BekTOpBL.
- -
IlycTh naHbl BEKTOPBI a{xl; Y1, Zl} U B{XZ; Y2, Zz}

- -

2. Ecim @ = B, 10 X1 =X9,V1 = yZ’21 =Zy

3. a+B{x x5 V1 + Y2 7 +25)
4. a-B {X1 = X5 Y1 — Y25 71 — 73}
5. k-af{k-x;k-yi; k- 2z}

- - - -

CxaJisipHOE IPOU3BENIEHNE BEKTOpOB:d * B — | al: | B | - COSx
_)
B

CxansipHO€ MPOMU3BEICHUE BEKTOPOB B KOOPIUHATAX:
Z2

Beryrcienne KOOpIMHAT CEPEAMHBI OTPE3Ka

A(xl; v, Zl) ) B(xz; Y2, Zz) I/IC(.X; Y, Z) - cepeliMHa oTpe3Ka

x—x1+x2 . y_Y1+)’2 . Z_Z1+Zz
2 ’ 2 ’ 2

BI)I‘-H/ICJ'[GHI/IC JJIMHBI BEKTOpPAa 110 €r0 KOOpaAnHaATaAM

- -

a{x;y;z} |a =\/xz+yz+z2

Paccrosnne Mexay IBYMs TOUKaMU

M;(x1;¥;21) , My (X35 ¥2; 22) | My M, |
= \/(xz —x1)%+ (2 — Y1) + (2 — 29)?
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- -
Yron mexay BCKTODaMHa{X1; Y1, Zl} U B{XZ; Va2, Zz}
Xy X+ Y1 Yo+ 712

Vai+yi+ 2t Jxd +yi+ 2

- -
Yol MEKIY NPAMBIMU , I1IE a{xl; Y1, Zl} u B{XZ; V2,2 2} - HaNpaBJIAIOIINE BEKTOPHI
IPSAMBIX

cosa =

|%1 - X2 + Y1 - Yo + 21 - Z3|

2 2 2 2 2 2
Vx:+ Y7+ 28 x5 +ys + 23
Xoa npakTu4eckoii padorbl:
BBINOIHUTE 3a1aHK 110 BApUAHTaM:

cosa =

Bapuanrt 1 Bapuant 2

-

- -
1. 3anmcath koopauHatsl Bektopa = 31 + | 1. 3ammcaTh KOOpAHHATHI BeKTOpa (I =

2] — 5k —51+3]/—k

2. JlaHBbI BEKTOPBI 2. JlaHbI BEKTOPBI

d{5; —1; 1}, b{-2; 1; 0}, {0; 0,2; 0}| @{5; —1; 1}, b{—2; 1; 0}, &{0; 0,2; 0}

Haiitu koopArHATHI BEKTOPOB: a) a+ b, 6) | Haiitu koopauHaATBHI BEKTOPOB: ) a— b, 6)
- 1= - 3
2a — 3 d —6c +d

3. Jlanbt koopatsl Touex A,B,C,D. Paubi 3. anb1 koopaunatel Touek A,B,C,D. PaBHbl

JIM BEKTOPEI E u C—D> ? JI1 BCKTOPBI E u H)) ?
A(3;-1;5), B(8;-4;8), C(3;-1;0), D(8;0;3). A(-1;0;2), B(-5;4;1), C(-3;4;5), D(-7;8;4).

4. Haiitu xoopauHatel cepenunbl otpeska BC.
Koopnunats! Touek B u C B3sTh U3 3aganus 3.
5. Haiitu ckansipHoe pou3BeIeHHE BEKTOPOB

4. Haiiti koopauHaThI cepeanHbl oTpe3ka BC.
Koopaunarts! Touek B u C B3sTh U3 3aganus 3.
5. Haiitu ckanspHoe mpousBe/ieHne BEKTOPOB

ABuCD. Koopaunars Touek A,B,C,D ABuCD. Koopmunatet Touex A,B,C,D

B3SITH 3 38J(QHHA 3. B3STh U3 3aJaHud 3.

-
-

6. Jlaust Bextopsr AMD. Onpenenure, kaKoii

yroi (OCTpbIH, MPSAMON WIIM TYMON) MEXIY

HUMU.

d{3; —1;1}, b{-5; 1; 0} a{—5;1; 0}, b{—1; -2; 1}

-
-

6. Jlaus Bextopsr AMD. Onpenenure, kaxoii

yroi (OCTpBIH, MPSIMOM WU TYIOH) MEXTY

HUMH.

IpaxTyeckoe 3ansitie Ne 7 « IlapasiiesibHOe NPOEKTHPOBAHME U €r0 CBOICTBAY.
esanb padoThbI: 3aKpeNUTh 3HAHKUS U YMEHUS CTYIeHTOB 1o TeMe «llapannenbHoe
MIPOCKTUPOBAHHE U €TO CBOMCTBA. B3anMHOE pacronokeHre MpoCTPpaHCTBEHHBIX QUTYP»; Ha

IMMPAKTUKEC HAYUYUTHCS CTPOUTH HNPOCTPAHCTBCHHLIC 1/1306pa>1<eH1/151 (I)I/Il"yp

OO0opynoBaHme: NHCTPYKIIMOHHO-TEXHOJIOTMYECKUE KAPThI, JUHEHKA, KapaH/all,
TPEYTOJIbHUKH, TPIMOYTOJIBHUKH, KPYTH, TPAIIELINH, KBaIPaThl.
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ITopsinok BbINOJIHEHHS PadOTHI:
1.O3HaKOMUTBCA C TEOPETUUECKUM MATEPUATIOM.

2.M3yunTh yclioBHE 3aJaHHUM 111 IPAKTUYECKOM paboThl, BBIMOJIHUTH IPAKTHUECKYIO padoTy.
3.0¢opMuth oT4eT 0 paboTe, caenaTh BHIBO

TeopeTuyeckasi 4acTh:
IMapansesbHOe NPOEKTHPOBAHUE U €r0 CBOCTBA.

B cTepeomeTpun n3y4aroTcs NpoCcTpaHCTBEHHBIE (PUTYPBI, OJJHAKO HA YEPTEKE OHU
n300paxarotrcs B Buje iockux ¢uryp. Kakum sxe oOpa3zom cienyeT nzo0paxarh
IPOCTPAHCTBEHHYIO (DUTYPY Ha TIOCKOCTH? 111 3TOTO HCIONB3yeTCsl apajiesIbHOE
MPOEKTUPOBAHKE MTPOCTPAHCTBEHHOM QUTyphl Ha MIOCKOCTh. [lapanienbHast mpoeKIus BceM
XOPOIIO 3HAKOMA U3 KU3HU- TeHb Urypsl. COJHIIE HAXOAUTCS OT HAC TaK JAaJIeKO, YTO €ro JIyuu
B JII000H MOMEHT BPEMEHH MO>KHO CUHUTATh MPAKTUYECKU NapasuieabHbIMU. [loaTOMY TEHB OT
Tr000T0 MpeMeTa Ha TOpOre UM CTEHE JIOMa MPEICTaBIAET COO0H MPOEKIINIO ATOTO MpeAMeTa
HAa TJIOCKOCTh JOPOTH WJIM CTEHBI apajuIeIbHO Jy4YaM COJIHIIA.

a HYCTL 3aJ/laHa HCKOTOpasd
Mpopegem depes TOUKY A MPAKMYE, NapannensHy I NREAMOR o,
ToMHa A, Nepecey¥eH A STOA NPAMOA C NAOCHOCTEI HASHISAETCA NPoeRyUeld TOYKK A Ha IIJIOCKOCTB (x, u HeKOTOpaE[

NAOCHOCTh .
v, npsmMas a, epeceKaronias
IIJIOCKOCTH .
: [Ipoeknueii Touku A Ha
IUIOCKOCTB O HA3BIBAETCS

A
. TOYyKa A1 - TOUKa
IEPECEUEHHS C TUIOCKOCTHIO
N V 0L IPAMOA, apaeIbHOMH
\M . /,/’ IPSIMOU @, IPOXOIAIICH
y Q/ gepe3 Touky A. [Inockocts

0. Ha3bIBAETCS TUNIOCKOCTHIO
IIPOEKLMEN, IpsIMast a —
MIPOCKTUPYIOLLEH MTPSMOM WM NPAMOU, 3a1a0LlEeH HallpaBlIeHUEe IIPOCKTUPOBaHKs. Bee npsMele,
napaJuieIbHbIe NPAMOU @, 334aK0T OJHO U TO YK€ HaIpaBJICHUE NpoeKkTupoBaHus. [Ipoexnuen
HEKOTOPOH (hUTYyphbl HA3bIBAETCS MHOXKECTBO MTPOEKIUI BCEX €€ TOUEK.

CBoiicTBa MapajiCJIbHOI'O MPOCKTUPOBAHU:

1. Tlpoexuus mpsiMOH €cTh MpsiMast, POEKIUS OTPe3Ka — OTPE3OK.

2. TlapannenbHOCTh IPSMBIX (OTPE3KOB, JTyUeid) COXpaHIETCS.

3. OTHoOLIeHHE AJTUH OTPE3KOB, JISKAIINX Ha NapajIebHbIX UM HA OJHOH MpsiMOi
COXpaHseTCH.

4. JlunelHble pa3Mepbl INIOCKUX GUTYp (IJTMHBI OTPE3KOB, BEIMYMHBI YTJIOB) HE
COXPaHSIOTCSL.

H300pakenne NpoCTPAHCTBEHHBIX (QUTYP.

B crepeomerpun nzo0paxenneM GUrypsl Ha3plBaoT JT00YI0 GUTYpy, MT0T00HYIO MapaieabHON
poeKuny JaHHOU ¢urypsl. s nanHoi gurypsl popma ee n3006paxeHus 3aBUCUT OT
MOJIOKEHUS JaHHOM (PUTYphl OTHOCUTENBHO IJIOCKOCTH MPOEKIIMIA U OT HAIIPABICHUS

IIPOEKTUPOBAHUS.

IIpakTHYeckast 4acThb:
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3amanue: C MOMOIIBIO TEHU M300pa3uTh BO3MOXKHBIE BAPHAHTHI HapalliebHBIX MPOSKLIUI
IUIOCKUX (PUTYp HA IUIOCKOCTb U CHENIaTh BBIBOJ. J[JIsl 3TOro MCNONIb3yeM pa3Hble MOJAEIH

BapuanTt 1
TpeyronbHUK, 4ETBIPEXYTOJIBHUK, OKPYKHOCTb.
Bapuanr 2 IIpsmMoyrosibHUK, OBajl, pABHOCTOPOHHHUM TPEYrOJIbHUK.

KoHTpoJibHbIE BONIPOCHI:
1.I[IpuBeauTe mpuMepsl NapaiebHOTO MPOSKTUPOBAHUS B IPUPO/IE.
2.11pu napanienbHOM IPOEKTUPOBAHUN N300paKEHUEM OTpe3Ka SBIISAETCH .....

IpakTnyeckoe 3ansiTue Ne 8 « YroJ Mexxay npsiMmoil 4 IJIOCKOCTHIOY
[esnb: YMeTh HAXOAUTH YIOJI MEXKAY MPSIMOUN U INIOCKOCTBIO U YTOJ MEXY MIIOCKOCTSMH.

MMOPAJOK BBIITIOJIHEHUSA PABOTbI:

1. U3yuuts ycrioBue 3aiaHUi Uil IPaKTUYECKON padOoTHI.
2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

3. Odopmuth oT4eT 0 pabdoTe.

Teopernveckue cBeIeHUS
VYrois Mexay NpsIMOHM U INIOCKOCTBIO.

VYoM Mex1y HaKJIOHHOM U IJIOCKOCTBIO HAa3bIBAETCS YTOJ MKy ATOW HAKIIOHHOH U ee
OPTOTOHAJILHOM MPOEKITUEH Ha TaHHYIO IIOCKOCTb.

Cumrarot TaKxe, 4To npsMas, NepreHUKyIsIpHas IIIOCKOCTH, 00pa3yeT ¢ 3TOM MIIO0CKOCThIO
IIPSIMOM YT OJI.

OnpenenuM NOHATHE yIila MEKIY MIIOCKOCTAMHU.

Omnpenenenue: Yroa M1y NapajuleIbHbIMU MJIOCKOCTSIMU CUUTAETCS] PAaBHBIM HYIIIO.

ITycTh naHHbBIE IUNIOCKOCTH NepecekaroTcs. [[poBeaeM MiockocTh, NEpNEHANKYIISPHYIO IPSIMON
ux nepeceueHus. OHa nepecekaer JaHHbIE IUIOCKOCTH I10 IBYM HPSMBIM. YTOJ MEX]Y STUMU

MMPAMBIMHA HA3bIBACTCS YITIOM MCKIY JaHHBIMHU INIOCKOCTSAMU .

3amMeTuM, 4TO IPH MEePEeCceUEHUH ABYX MIIOCKOCTEH BOOOIIE-TO 00pa3yroTcs 4eThipe yria. B
KauyeCTBE YIila MEX]y MIOCKOCTSIMU MbI O€peM OCTPBIH YTOJI.

[TpoBeps ceds:

KaKOH yroJ1 Ha3pIBaeTCsl IBYTPAHHBIM?
HAa30BUTE IBYIPAHHBINA yTOJ,
Ha30BHUTE peOpPO JBYIPAaHHOTO yTIIIa,
HA30BHUTE TPAHU ABYTPAHHOTO YTJIa,

HA30BUTE JIMHEHHBIN yroJ IBYTpaHHOrO yIia,
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KaKUM CBOWCTBOM OOJIaat0T JTMHEWHBIE YIJIbI IBYTPAHHOTO yriia?
Kak IMOCTPOUTH JJMHEWHBIN YroJy IByrpaHHOIO yria?

4YeMy paBHa IpaJycHas Mepa JByTpaHHOIo yria?

3ajaHne NPaKTHYECKON YaCTH.

OTBeThI 000CHOBATS.

N3 Bepmmnbl A kBaspata ABCD nepneHIuKyIsIpHO €ro MI0CKOCTH MpoBeieH oTpe3ok AK,
pasublii 3. U3 Touku K omymens! nepnenaukyssipsl Ha ctopons! BC u CD. Ilepnenauxysisip u3
touku K k cropone BC pasen 6. Haiinute yribl, KoTOpble 00pa3yroT 3TU NEPIIEHIUKYIISPHI C
IUIOCKOCTBIO KBaJpaTa.

B ky6e A...D1 Haiimure yron mexay npsmoit AA1 1 tiockoctbio AB1Cy.

B ky6e A...D1 naiinute yron mexay miockoctsmu ABC u CDD;.

B ky6e A...D1 naitnute yron mexay minockoctssmu ACCy u BDD;.

B ky6e A...D1 naiinute yron mexay miockoctsimu ABC u BC1D.

B tetpasape ABCD, pebpa koToporo paBHbI 1,Haiinute yroa mexay miockoctsimu ABC u BCD.

B npasunbHOM Tpeyronbaoi pusme ABCA1B1C1, Bce peOpa koTopoit paBHEI 1, HaiinuTe yroi
mexay miockoctasmu ABC u BB1Ca.

B npasunbHOM Tpeyronbaoi pusme ABCA1B1C1, Bce peOpa KoTopoit paBHEI 1, HaiiauTe yroi
mexay mnockoctsmu ABC u A1B:C.

B npaBunsHO# mupamune SABCD, Bce pebpa koTopoii paBHBI 1, HaiiiuTe ABYrpaHHBINA yToI,
obpazoBanHbIii rpansmu SAB u SBC.

KoHTpoJibHBbIE BONIPOCHI IO T€MeE

1 . Yro Takoe crepeomeTpus’?

2. CopmynupyiiTe akCHOMBI CTEPEOMETPHUH.

3. Kakue npsiMble B IPOCTPAHCTBE HA3bIBAIOTCA MAPAJUIEIbHBIMU?
4. Kakue npsMble Ha3bIBAIOTCS CKPELIUBAIOIIMMUCS?

5. YTo 3HAUUT: NpsAMas U INIOCKOCTb MapaliesIbHbI?

6. I[Ipu3Hak napauIeIbHOCTH IPSIMON U INIOCKOCTH.

IpakTuyeckoe 3ansiTue Ne 9. « [lpusHaku u cBolCTBA NapajieIbHbIX U
MePHEeHINKYISPHBIX IITIOCKOCTEH.

Lenb :popmMupoBaHUE MPOCTPAHCTBEHHBIX MPEICTABICHHUH MPSMBIX U IIIOCKOCTEH B
MPOCTPAHCTBE — MEPIIEHAUKYIISIPHBIE NIPSIMBIE U IITIOCKOCTH.

TeopeTnyeckue CBeICHUA:

[Tpsimast, mepecekaroniast MIOCKOCTb, HA3bIBACTCSI MEPIEHIUKYIISIPHOM 3TOM MIIOCKOCTH, €CJIM OHA
NEePHEHANKYIISIPHA KaXK10M MPSAMOii, KOTOpasi JIEKUT B IAHHOM IJIOCKOCTU U MTPOXOAUT Yepe3
TOYKY TEPECECUCHUSI.
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A m

MPU3HAK NEPIIEHIUKYJIAPHOCTHU MPIMOM U IJIOCKOCTH.

Ecnu npsamas, nepecekaromas 1ioCKOCTb, IEPIEHAUKYIIIPHA IBYM IIPSMBIM B 3TOM INIOCKOCTH,
IIPOXOJAIIMM Yepe3 TOUKY IIEPECEYEHMS] JTaHHOM MPSIMOU U IUIOCKOCTH, TO OHA
NEPIEHAUKYJIIPHA IIJIOCKOCTH.

4=/

1-0e CBOHCTBO IEPIIEHHKYJ/IAPHBIX IIPIMOH H ITJ/IOCKOCTH.
Ecnu miiockocTs nepneHAnKyIsipHa OAHOM U3 ABYX MapaUieIbHbIX MPSAMBIX, TO OHA
NEPIEeHIUKYIApHA U IPYTOH.

2-0e CBOHCTBO IEPIEH/IHKYJ/IAIPHBIX IIPAIMOH H IIV/IOCKOCTH.
[IBe npsiMble, IEPIEHINKYIISIPHBIE OJHOU U TOM K€ INIOCKOCTH, IapAJIJICIIbHBI.

HpaKTI/IquKOG COACPIKAHUC!

I13: «IIpu3HaK nepneHIMKYJISAPHOCTH NPAMOM M IVIOCKOCTH
Bapmuanr 1.
1. [IBe mpsAMbIe B MPOCTPAHCTBE HA3BIBAIOTCS MEPIEHANKYISIPHBIMU, €CITU
2. Ecnm ogHa U3 mapayuieNbHBIX MPSAMBIX MEPIICHANKYIISPHA K TPETHEH MPSMOM, TO ....

3. Touka E He mpuHamnexuT miaockoctu npsmoyroisHuka ABCD, BE L AB, BE 1BC.
Torpa npsimas u mnockocts BCE:

a) MapajuieNbHbl, 0) MNEpPHEeHIUKYISAPHBL, B) CKPELIMBAIOTCSA, T) MpsMas JEXUT B
IUIOCKOCTH, 1) MEPIEHIUKYISIPHBI, HO HE IEPECEKAOTCSI.

B, C,

Ay

D,

Bloeeoot---Jc

Puc 1

4. HazoBure:
1) p€opa, neprnenaukysspHbie k mwiockoctu (DCCy)
2) IIOCKOCTH, NIEpIIEHANKYIIsIpHbIe peOpy BB1
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5. Ompeznenurte B3aMMHOE PACION0KEHHUE:
1) mpsimoii CCy u mockoctu (DCB)
2) npsimoii D1C1 u utockoctu (DCB)
6. Uepes BepuInHy OCTPOTO yIJia MpsMOYToiasHOTO Tpeyroiabauka ABC ¢ mpsmbiM yriiom C
nposezeHa npsamas AD, nepreHIuKyispHas II0CKOCTH TpeyroyibHUKa. Haliiure paccTosHus OT
touku D o Bepmun B u C, ecniu AC=a, BC=b, AD=c.
Bapuanr 2.
1.Ilpsimast Ha3bIBaeTCS MEPIICHIUKYISIPHON K MJIOCKOCTH, €CIIH. ... ..
2. Ecnu n10cKOoCTh NEpIEHANKYIISIPHA K OAHON U3 ABYX MapajlleibHBIX NPSAMBIX, TO OHA...

3. Paccrostaust ot Touku M 10 cTopoH npsimoyroisHoro TpeyroasHuka ABC (yron C paBen 90°)
paBHbl. Kakoe U3 cieayrommux yTBepKAeHU BepHO?

a) uiockoctd MAB n ABC nepnennukyinsipasl, 0) mockoctd MBC u ABC neprieHAuKYISIpHBI,
B) iockoctt MAC u ABC nepnenaukyisphsl, r) miockocty MAC u MBC nieprieHauKyIspHbI,
1) YCIIOBUA B IyHKTaX a - I HEBEPHBI

4. HazoBure:

1) p€opa, nepreHukysipHbie K mwiockoctu (BCCy)

2) II0CKOCTH, NMEepHEeHAUKYIIpHbIe peOpy AA;

5. Onpenenurte B3aMMHOE PacloOJI0KEHHUE!

1) npsimoit DD1 u mtockoctu (DCB)

2) npsimoit D1C1 u mtockoctu (BCB1)

B, y
/‘.
A l
o i D,
|
:
Bl F-—-JC
A D

Puc.1

6. . Otpe3ox BM neprieHauKyIspeH K II0cKocTH npsiMoyronbHuka ABCD. [lokaxuTe, 9T0o
npsmas CD nepnenaukyisspHa K miockocta MBC.

IIpakTuyeckoe 3ansaTue Ne 10. «Uccienopanue GyHKIHH C TOMOIIBLIO POU3BOIHOI.
Hean 3anaTus: 1) 3HaTh onpenenenre GyHKIUU, 00JaCTH OnpereieHus PyHKUNUU U o0nacTu
3HaueHUN QPYHKINH;

2) yMeTb BBIYHUCTATH 3HAUCHHE (DYHKIIMU B 33JJaHHON TOYKE;

3) yMeTh HaXOJUTh O00JIACTh ONpeeTeHHs U 00JIaCTh 3HAUCHUN (DYHKITUH.

JluaaKkTuyeckoe OCHALIEHHE MPAKTUYECKOI0 3aHATHS: METOAMUECKHE PEKOMEH AU K
BBITIOJTHEHUIO pabOThI

ITopsinok BbINOJIHEHUS PadOTHI:

1. 3yunTte TeOpeTUUECKHUI MaTepHall.
2. BpImoaHUTE TPAKTUYECKYIO YaCTh.
3.0TBeThTE HAa KOHTPOJIBHBIE .

4. ObopMuTh OTUET O padoTe.

Teopus:
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Tpumepl Jana dynxmas f(x) = x3 — 2x% + x — 1. Haiimu f(0).
Pemenne.  UroGsl Bbrauciuth suauenne f(0), Hano B nanmyio GyHKImIO BMeCTO

— —0N3 —72.02 —
aprymenta X noacrasuts ero snavenne X = 0. Umeem f(0) = 0 2:-00+0

1=-1

7
ITpumep2. Haiigure obnacte onpenenenus GQyHkuuii: a) Y = E; 0)y =V 2x + 1.

Pemenue. a) J{poOb = MMEET CMBICH IIPU TEX 3HAYCHUSAX X, IPU KOTOPBIX 3HAMEHATEIb

x—
x — 5 e paBeH Hymo. PemnB ypaBHeHue X — 5 = 0, naiigem ero KOpeHb X = 5. Takum
00pa3om, 00J1aCTbIO OTNpeIeTICHUS TaHHOM (PYHKIINU SBISIOTCS BCE ICWCTBUTEIbHBIC YHCTIA,
KpoMe 4ucia S.
Ortser: (-o0; 5) U (5; +o0).

0) KBanpaTHble KOpHU OnpeAeNeHbl 11 HeoTpulaTeNbHbIX Yrcel. [loaToMy nannas

(DyHKIMS Ompesenena I BeexX 3HaueHuil X, yrosneropsomux Hepasenctey 2X + 1 = 0.

PemuB HepaBeHCTBO 2x+1 = 0, rnony4um X > —3,5.

Otger: (-3,5; +00).

Ipumep: 11 GyHxum, rpaguk KOTOpoil n300pa’keH Ha pUCYHKe, HalIuTe:
a) 005acTh ornpenenaeHus PyHKINH;

0) MHOKECTBO 3HAUEHUN (PYHKIUY;

B) MPOMEXKYTKH 3HAKOIIOCTOSHCTBA (QYHKIUY;

I') TOYKH MepecedeHns rpapuka GyHKIUN ¢ OCIMU KOOPIUHAT;

1) IPOMEKYTKH BO3pacTaHUs U yObIBaHUS (PYHKIIUY;

€) TOYKM MaKCUMyMa U MUHUMYMa (yHKIUH;

) SKCTPEMYMBbI (PYHKIIUH.

iTF
2 !
L e
;_'__;-\H:_-H :-___-F-"'-'_I- a i i - - .:.
i

Puc. 1
Pemennue.
a) o0macTpb onpeneneHust GyHKIHH — [ -00; +oo]

0) MHOKECTBO 3HaUeHUH QyHKIMH — [ -2; 2]
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B) IPOMEKYTKH 3HAKOIOCTOSAHCTBA QYHKIMH - [ -00; 0] U [ 0; +o0]
I') TOYKH TepecedeHus rpaguka QyHKIUH ¢ OCIMHU KOOPIUHAT:

c ocero OX —(0;0)

c oceio OY —(0; 0)

1) IPOMEKYTKH Bo3pactanust GpyHkiwu — [ -3; 3]

IPOMEKYTKH YObIBaHUS QYHKLUH - [ -00; -3] U [ 3; +o0]

€) TOYKM MaKCUMyMa U MUHUMYMa YHKIIUU — Xmax = 3 ¥ Xmin = -3
) IKCTPEMYMBbI QYHKIIHHU — Ymax = 2 U Ymin = -2.

BapuanTbl npakTuyeckoii padoTsbl

Bapuaum 1.

1.Hai 0 7 >
.Haiigute obnacts onpeneneHus Kuuii: Y = ——5——;

2. A pyHKIUU f(X) = (.X + 1)6 HauauTe f(l)

Bapuanm 2.

| Hai c . 5x—4
.Ha € 001acTh onpezene : = S

inute 061acTh onpeneneHus GyHkuui: Y Tt

2. Ins pynkuuun f(X) =x3+3x—-1 Halaure f(—Z)

Ne3 [l ¢pyHkuuu, rpaduk KOTOpoit M300paxKeH Ha pUCYHKE, HailiuTe:
a) obnacTe onpeneneHus GpyHKINH;

0) MHO>KECTBO 3HAUEHUN (PYHKIUY;

B) MPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA (PYHKLIUY;

I') TOYKH MepecedeHns rpaguka GyHKIUN ¢ OCIMU KOOPIUHAT;

1) IPOMEXKYTKHU BO3pacTaHus U YObIBaHUS (DYHKIIUU;

€) TOYKM MaKCUMyMa U MUHUMYMa (yHKIUY;

) HKCTPEMYMBI (DYHKIIMH.

—

Bapmuanr 1. 1 ] -
._l- -;'-—_\H‘-'\-\.LEE S - "L..I ..-'
VS e —
Puc. 4
Bapuanrt 2. !
E7e
| 1
7 || 1
_.;f_."llll__g/_..l..._._
—& -4 "\ -] -|‘|IE =
e | i
Puc. 5

4.Haueprure 3cku3 rpaduka pynkmmu f (x).

24




Bapwuasnr 1. Xmax = -2, Xmin=-5,f(2)=6,f(-5)=1.

Bapuanr 2. Xmax = - 4, Xmax =3, Xmin = - 1, f(-4) =5,f(3)=2,f(-1)=-2.

o o k~ w N oE

CopaepixaHue 0T4eTa: OTUYET 110 IPAKTUYECKOI paboTe JOKEH COJEpKaTh PACCYKICHUS 1O
pEIIeHHIO0 3a/1a4, HeOOXOIMMbIC BHIYHCIICHUS, OTBET.

KoHTpoJibHbIE BONIPOCHI:

Kakoe cooTBeTcTBHE Ha3bIBACTCS YUCIOBON (QYHKIIHECH?

Kakum o6pazom ob6o3HavaroTcss GyHKIUN?

Urto Ha3bIBaeTCs apryMeHTOM (DYHKITUN?

Urto Ha3bIBaeTCs 3HAUCHUEM (YHKITUH?

Jaiite onpenenenue o0nactu onpezeneHus GyHKIUH.

JaiiTe onpeneneHue 001acTy 3HaYCHUN (YHKIIUH.

HpaKaneCRoe 3ansaTue Ne 11 «Pazanunbie BHU/IbI MHOTOI'PAHHUKOB».

Ileab paboThl: 3aKpenuTh 3HAHUS U COBEPIIEHCTBOBATH YMEHUS B PEIIEHUH [€OMETPUUECKUX
3ajja4 Ha IPOCTPAHCTBEHHBIE (PUTYPHI.

OcHamenue: MHCTPYKLIMOHHAS KapTa, JIMHEHKa, KapaH Jall.

Ilopsiiok BHINOJHEHHUS PaGoOThI:

1. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

2.M3yunTh TEOpPETUYECKUI MaTepHUall.

3.PaccMoTpeTh IpUMepBl pelIeHus YIpaXKHEHUH.

4.ITo HEe0OX0IMMOCTH 00paIIaThCs K MPENo1aBaTelo.

5. OdopMuUTh OTUET.

KoHTpoJibHbIE BONIPOCHI:

1). 3anucath GopMyTy HAXOKIACHHS S o AJIS IPU3MBIL.
2). 3amucarb hOpMyIy HAXOKICHHS O oy A1 MUPaMHIBL.
3).3ammcaTs GopMyITy HAXOXKICHAS S, 6ok AU IPSIMOM M IIPaBUIBHOW IIPU3MBI.

4). Banucats GOPMYITY HAXOXKICHUS S 6ok A1 IPaBUIILHOW ITMPAMHJIBL.

TeopeTuyeckas 4acTh:
1. Hapucoseamp napannenenuned. 3anucams u nepevyuciums ece 6epuiunbl, peopa u 2panu
napannenenuneoa.
Pemenue:
1)Bepmmmnust: A, B, C, D, Ay, By, Cy, D1.
2) Peopa: AB, BC, CD, DA, A:B1, B1Cy, C1Dy, D1A1, AA1, BBy, CCy, DD:.
3) I'panu: ABCD, A1B:1C1D1, ABB:1A1, BCC1B1, CDD1C1, ADD:A:.

2. ABCDA1B1C1D1 — npamoyzonsusiit napannenenuneo, cmoponst ochoganus komopozo 10

cm u 15 cm, a ezo 6oKkosoe pedpo pasno 6 cm. Haiimu Sy, napannenenuneda.

Hano: ABCDA:1B1C1D1 — npsiIMOyTOJIEHBIH TapaiieIeuIie;]
AB=10 cm, BC=15 cm, AA1=6 cm

Haiitu: Sppo
Penrtenue:
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" Snoms = Seox T 2S0cu
. {1 Seox = Poun - b = (AB + BC + CD + AD) - A4,
— (10 + 15 4+ 10 + 15) - 6 = 300cM?
Syes = AB+BC = 10+ 15 = 150cm?

Y © Seomm = 3004 2150 = 600cM?

. " Omsem: Spomy = 600cM?
3. B ocnosanuu npasunvhoit nupamuodvl — mpey2oabHuK co cmoponoii 12 cm. Boicoma
6oxoeoii zpanu pasna 20 cm. Haiimu S oy Rupamuosl.

Hano: SABC — npaBwibHas mupamuia 3
AB=12 cm, SK=20 cm
Haiitu: Sy JIH
Pemenue:
Stomn = Seox T Socu
1 1 A C
S60K=§POCH.h’a=E(AB+BC+AC).SH K
1 B
=-(12+12+12)- 20 = 360cMm?
Tak kak B OCHOBaHuH npaBmnbHbLE Tpeyrompruk, T0ZA = LB = £C = 60°, orcrona
cienyer
1 1 V3
Socn =+ AB-BC-sin/B=--12-12-—-= 36V3cM?
Snonn = 360 + 36V3 = 36(10 + v3)cm?
Omeem: Snom-l = 36(10 + \/§) cm?
BBINONIHUTE CAMOCTOSITEIBHO:
| Bapuanrt Il BapuanT

1. HapucoBath nupamMuy, B OCHOBaHUHU 1. HapucoBaTb TpeyroyibHyIO MpU3My,

KOTOPO#! JIE)KUT TPEYroIbHUK. 3anucaTh U O0KOBbIE pedpa KOTOPO, EPIIEHINKYISIPHBI

NEPEeYHCINTh BCE BEPIINHBL, peOpa ¥ I'paHN | OCHOBAHUIO. 3alICATh U MEPEYUCIUTh BCE

TTUPaMUJIBI. BEPIIUHBI, pedpa U TpaHH MPHU3MEI.

2. JlaHa npaBWIJIbHAs TPEYTroJIbHAs MUPaMUIa

2. Pe6po kyba paBHO 4 cm. Haiitu S6ox< .
CO CTOPOHOW OCHOBAHUS 3 CM., a BEICOTA

KyOa.
60koBo# rpanu paBHa 4 cMm. Haiitu S60K
OUPaAMHJIBI.
3. B ocHOBaHMU MUPaMU[IBI JIEKUT POMO C 3. B ocHOBaHMU NPSIMO PU3MBI JIEKUT pOMO
nuaroHansiMu 12 mm 16 mm, a BeicoTa ¢ nuaroHansmu 6 cm u 8 cMm. bokoBoe pedbpo

60okoBoi rpanu paBHa 20 mm. Haiitu Sno qu | mpu3Mel paBHo 10 cm. Haiti S noyig TPHU3MBEL
MTAPAMU/IBI.
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4. OcHOBaHHMEM NPSAMON TPEYrOJIbHOU
IIPU3MBI SIBJIETCS IPSIMOYTOJIbHBIN
TPEYTOJIbHUK C KaTETaMH 3 cM U 4 cM,

jutiHa Gokooro pebpa 8 cm. Haittn Spo 1y
MIPU3MBL.

4. OcHoBanue nupamuasl — kBaapat ABCD co
cTtopoHoii 4 cM. bokoBoe pedpo SB
MEPIIEHAUKYIISIPHO OCHOBAHHUIO U PAaBHO 3 CM.

Haiiti Sy THPAMHIEL

IIpakTnueckoe 3ansaTne Ne 12 « CeyeHusi, pa3BepTKH MHOTOTPAaHHUKOB. Buabl

CHMMeTpPHii B IPOCTPAHCTBE».

Lesb padoThI: B X0/1€ BHIIOJHEHUS PAKTUIECKOM pabOThl MPUMEHUTH TEOPETUYECKIE 3HAHUS
0 BBITTOJIHEHUIO apU(PMETUUECKUX IEHCTBUI HAJl YUCIIAMH, COYETask YCTHBIC U MMCbMEHHBIC

IIPUEMBI HA IIPAKTHUKE

dopmMa BbINOJHEHHUS HMHAWBUAYAJIbHAs pa60Ta 10 BapyuaHTaM

Xoa npakTH4YecKoi padoThl:

Boinonnums 3a0anus no eapuarnmam.

Bapuanrt 1

Bapuant 2

Kakoii MHOTOYT0JIbHMK ¢ HAaN00JIBIIMM YHCTIOM
CTOPOH MOKeT MOJYYHMThCSl B CEYeHHHU TeTpajapa?
l.mecTnyronbHuUK

2.4eThIpeXyrojibHU

K

3.MATUYTOJILHUK
4.TpeyroiapHu
K

Kaxkoii MHOTOyro/IbHUK ¢ HAU0OJIBIIMM YHCJIOM
CTOPOH MOeT MOJYYHTHCSl B CEYeHHHU N-YT0JIbHOIM
Npu3MbI?

1n— 1-

YTOJIBHUK

2.n + 2-yroapbHUK

3.n + 1-
YTOJIBHUK
4.N-yroJIbHUK

Mo:keTt Jiu B ceueHnu Ky6a A...D1 NJI0CKOCTHIO
NOJIYYUThCH KBagpar?

Mo:ket Jiu B cedyeHHH Ky0a A...D1 NJI0CKOCTbIO
MOJIYYUTHCS PAaBHOOCIPEHHBIN TPEYroJbHUK?

A) nma, Hampumep, cedeHHe, MpoxXojsdiiee depe3 | A)oa, HampuMmep, CeYeHHe, NPOXOoNdIIee uepes

BEpILIUHBI Ky0a a, a1, ¢ BEpPIIMHBI Ky0a a, a1, C

b) mer b)na, wnampumep, ceueHue, MNPOXOJIIEe dYepe3
BEepIIMHY Kybaaiu Toukme, f—  cepemunsl

B)na, ato nmoboe ceuenune, NEpHeHAUKYIIPHOE TpaHu | pedep as u c

KyOa

IMna, aTo moboe ceuenue, napauieIbHOE rpaHu Kydoa | B)ma, Hampumep, cedeHHe, TPOXOAfIIEe uepe3
BEepIIMHY Kybaeiu Toukue, f—  cepenuns
pebep as u 6c
[Nuer

[Toctpoutk ceuenune

Tpeyronprao#t mupamuasl PABC mtockocThroo =
(MKH), rne MePC, KeAB, HePB.

YetsipexyronpHoit mmpamuasl PABCDmtockocTsion
= (MKH), rne MePD, KePC, HePA.
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[psimoyroasHoro napamwienenunenaABCDA1B1C1D:1 | [Ipamoyronsraoro napamienenumneaa ABCDA1B1C1D:
mwiockocThioo = (MKH), roe MeBB1, K eCC1, HEAB. | mnockocthio o = (MKH), rme M € BiC1, Ke CC1, H e
AA1

[Toctpouts pa3BepTKy

TPEXTPaHHON MPU3MBI Haknonnoro nununapa

IIpakTuyeckoe 3ansaTue Ne 13 « [lnomaab noBepxHocTu. Boruuciaenne miomanei u
00BbEMOBY.

Leapb padoThl: 3aKpEeNUTh HABBIK PEIICHUS MTPAKTUYESCKHUX 3374 HA BRIYUCIICHUE 00BEMOB
MHOTOTPAaHHUKOB.

O0opynoBanue: HHCTPYKITMOHHO-TEXHOJIOTUIECKIE KAPThI, TAOIHUIIHI .

IHopsinok BbINOJIHEHHUS PA0OTHI:

1.3yuuth TeopeTndeckuii MaTepuall.

2.PaccMoTpeTh IpUMEpPHI PEIICHUS 3a/1a4.

3.M3yunTh 3a1aHUs TPAKTUUECKON YaCTH U BBITTOIHUTH UX.

4.ITo HEOOXOIMMOCTH 00paIIaThCs K MPENO01aBaTellio.

5.0dbopMuTh OTUET.

Teopus
Teno O6vim IInowaows 60ko060ii IInowaos noanoii
noeepxHocmu noeepxHocmu

IpsimoyeonvHotil V=abc, Ssox =2(ac+bc), S»=2(ab+bc+ac),
napannenenuneo

Ky6 V:a3 8601(:4a2 Sn:6a2

Ipuzma V=S, " h Séox = Pocn " h Sn= 2Socn + Seox
1 =
Hupamuoa o1 S H P _H Sn= Socn + Séox
3 S6ox = 2

Brinmosanure 3aaanug:

1 BapuanT
1 ypoBeHnn
1.3anonHuTe TAOIUILY:
O0bem npu3Mbl
O0bem nupamMuabl ? P
? Cl3 n

2 Inomap MoIHOM MOBEpXHOCTH Kyba paBHa 6 cM?. Haifaure ero o6bem.
a) 1 em®; 6) 2 cm®; B) 1,5 ev®.

3.0mpenenute BEpHO YTBEPXKACHUE WM HET?
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A. Enunaunneit usmepenus o0beMoB sBIIsIeTCsl 00beM Ky0a, uinHa pedpa KOTOPOro NpUHUMAETCs
3a €IUHUILY U3MEPEHUS UINHBI.
b.O6beM nupamuIpl paBeH NPOU3BEICHUIO TUIOMIAIM OCHOBAHUS Ha BBICOTY.

4.0OcHoBaHuE NPAMOM NPU3MBbI — IPSIMOYTOJIBHUK CO CTOPOHaMU 4 ¢M U 6 cM, BBICOTA 3 CM.
Haiinmure 06beM MpU3MBI.

ay30c’;,  0)72tm’]  B) 72 cM?

2 Ypo HHVPHL
5. M3mepenus npsimoyroJibHOTO Mapaienenumnena 15 m, 50 M, 36 m. Onpenenure pedbpo Kyoda,
PaBHOBEJIMKOIO IPSIMOYTOJIBHOMY NapajuleenuIeay.

Q)9 6)30 M 8)3V7 M.
6./Inaronanp KBajpara, JeKallero B OCHOBAaHUM TMPABWILHOW MUpaMUbl, paBHa 8 M, a €&
BbIcOTa paBHa 12 nM. Haiinure 00bEM mupaMuib.

a) 768 %, 6) 384 mv%  B) 128 am°.
3 ypoBeHb
7.Haiinute 00BEM MPsIMOYTOJIBHOTO TTapaJlIeeuIie ia, €CIIU ero JJIMHA paBHa 6 cM, IUpUHA — 5
cMm,a JjmaroHans 11 cm.

a) 60V15 cv®  6) 2V15 em® B) 85 cmd

8. OcnoBannem nupamuisl MABC city>KUT TpeyroibHUK co cTopoHamu AB =5 cm, BC = 12
cM,  AC=13 cm. Haitnure 00béM nupamusl, eciiu MB L (ABC) u MB =10 cm.
a) 300 cm>; 6) 260 cm®; B)100 cm®.

2 BapuaHT
1 ypoBeHnnb
1.3anmonnauTe TaOIUILY
O0beM Ky6a ” O0beM nupamMuabl
? V=S h ?

2.06méM Ky6a pasen 8 m°. Haifaure miiomans momHOM MOBEPXHOCTH 9TOTO Kyba.
a) 96 M%; 6) 24 M?; B) 16 M2.

3.0mpenenute BEpHO YTBEP)KJIEHUE WU HET.
A. O6bEM eIMHUYHOTO KyOa paBeH eIUHUIIE.
b. O0beM nmpu3MBbl paBeH MPOU3BEICHUIO TUIOIIAIN OCHOBAHHSI HA BBICOTY.

4.0OcHoBaHuE NPSIMOM MPU3MBI — KBaJpaT €O CTOPOHOM 2 cM, BbicoTa 6 cMm. Haiinute o6bem
IIPU3MBL.

o

24 e, 0) 12fem®]  B) 10 eM
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2 ypoBeHb
5.M3mepenus npsaMoyrojpHoro napamienenunena 25 m, 10 m, 32 M. Onpenenure
pedpo Kyba, paBHOBEIUKOIO MPSIMOYTOJILHOMY Mapajulefienuneny.
a)1,8m; 0) 3m; B) 20 m.
6.Haiinure 00bEM TpEyronbHOM MUPaMHJIbI, CTOPOHBI OCHOBAaHHsI KOTOPOM 5 cM, ScM U 6 cM, a
BbICOTA paBHa 12 cM.
a) 144 cm®;  6) 48 em®; B) 12 oM,

3ypoBeHb
7. Haiinure 00BbEM NpsMOYTroJbHOTO MapaljiesienuIeia, €y ero JJIMHa paBHa 6 cM, IIMPUHA —
7cM,a jguaroHainb 11 cm.

a) 252 cM3  6) 24 cm3;B) 85 e,

8. Haiingute 00BbEM paBUIBLHON YETHIPEXYTOIBHON MUPaMUIBI, €CIH Bee e€ pEOpa paBHEI 242
CM.
8 16

a)2cem’; 6) 3 em®;B) 3 em®;1) 8 em; 1) 4 oM

IIpakTuyeckoe 3ansaTue Ne 14 « Unterpan u neppoodpazHas».
Lleab padoThl: 3aKpenUTh 3HAHUS U COBEPIICHCTBOBATH YMEHHUS 110 HAXOXKIEHUIO IEPBOOOPaA3HOIT
(GYHKIMY, HAXOXKICHHUE TUTOIIAIA KPUBOJIMHEHHOW Tparenuuu U Guryp.
OO6opynoBanmne: WHCTPYKIMOHHO-TEXHOJIOTHMUYECKHE KapThl
IMopsinok BHINOJIHEHHUS PAdOTHI:

1. OTBeTUTH Ha KOHTPOJIbHBIE BOPOCHI:

a)/latp onpenenenue nepBooOpasHON HyHKINU
6)Hamnucats popmyny HeroTona — Jleitbnuna

2. PaccMoTpuTE TEOPETUIECCKYIO YaCTh.

3. BBINOTHUTH MPAKTUYECKYIO YaCTh.

4. BBINOTHUTH OTYET

Teopus.

1. IToka3ate, uTo (hyHKIMS F (X) = ezx + X3 — COSX sBusercs nepBooOpa3sHO A
byHKIIIN f (X) = 2e%* + 3x 2 + SIiNX na Bceii unCIOBOI TIPAMOIA.
Pemmenue: ITo onpeenenuio neppoodpasuoit F ’(X) = f (x), IIO3TOMY

!
F (x) = - J1a ABIAETCA.
Ortser: na sABnseTCA.

2. Ansa GpyHKIUU f (x) = 3x? + 2x — 3 naiitn nepBoo6pasHyio, rpaduK KOTOPOil MPOXOIUT
gepe3 Touky M(1;-2)

Penienue:
Haiiziem nepsooGpasuyio s | (x) = 3x 242x -3
2+1 x1+1 x3 xZ
F(x)=3 +2 —3x=3—+2——-3x=x3+x*-3x+C
W) =3 g2 3 =33 25~ =x"+x" =3

[ToncraisieM KOOpAUHATHI TOYKA M, monydaem:
—2=13412-3:14C=C=-2-1-1+3=-1
Tenepsb B nepBooOpasnyto F(X) BMecTo C moACTaBUM TOJTYYHUBIIEECS YHCII0, TTOTyIaeM

F(x)=x3+x%?-3x—-1
Orser: F(x) = x3+x%2—-3x—1.
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3. Haiitu oy U3 nepBooOpa3HbIX (yHKIIMU f (X) =4x3 —s iTl(Z.X' — 3)

Pewenne:
3+1
F(x)=4 —
3+1
- Beranenmuth nurerpan )., 22
Pemenue:
4 dx 41 4 _, x72rrt -1t 14 -1 ~1
2 x 2 x 2 —2+1, -1, 5 4 2 4
11
2 4
5. BeUucauTh MII0MMaab KPUBOJIHMHEWHON Tpanenn, N300paKeHHON Ha PUCYHKE

Pemrenue:

1 X 1 3 1 2
5= I(x2+2)cﬁ= — +2x |1_g:_+2_(___4]=—+2+—+4=9
e 3 3 3 3 3

OtBer: 9 xB.em.

9
Otser: > KB. e/.

BbInoJHUTE CAMOCTOATEIHLHO MNPAKTHICCKYI0O YaCTh

| BapuanT Il Bapuant
x© x5
1. Toxasars, uro ¢pynkuus F (x ) = " 1. Ioxasarsk, uro ¢pynkuus F (X ) = 3
ABJISIETCS IEPBOOOPA3HOM I PYHKIMU | sIBIIsIeTCS epBOOOpazHOi At pyHKIMU

fl) =x° flx) =x*
2. Ins pyHKIUH f(X) =2x+3 2. 1ns pyHKIUM f(x) = 4x — 1 naittn

HalTH nepBooOpa3Hyo, rpaduK KOTOpoil | mepBooOpa3Hyto, rpaduk KOTOPOH MPOXOJUT

poxoauT uepe3 Touky M(1;2) yepe3 Touky M(-1;3)

3. Haiitu ogHy 13 nepBooOpa3HbIX 3. Haiitu ogHy u3 nepBooOpa3HbIX (yHKIUN
by [ (x) = e2* — cos3x | f(x) = 3e* — sin2x

4. BbuucnuTh MHTErpa 4. BbIuuciuTh UHTErpa

f;(x — 3\/§)dx flg (Zx — %) dx

31



5. Beluucnuth miomaab KpUBOJIUHEUHOU | 5. Broruncnuthk miomans
Tpanenuu, n300paKeHHON Ha ¥ KPHUBOJIMHEHHON
3 -
pucynkeVX ¥ =x? Tpaiiennu,
4 n300pakKeHHOM Ha
pUCYHKE
2
y =X
s} y
n 5
=8 1
o T 2
/
7 /
o1 2 x /
/

IIpakTuueckoe 3ansaTue Ne 15 « BeinmosiHeHHe pac4éToB ¢ pagnKaJaMm».

Ilesb padoThl: 0TpabaThiBaTh yMEHUE IPEOOPA30BaHUs BEIPAKEHUH, COlEeprKaILUX
UpPpaMOHATILHBIE BHIPAKCHHUS.
O0opynoBanue: paboyas TeTpaib, pyuka, METOANYECKHE PEKOMEHIAILUH 10 BBITTOJTHEHUIO
PAKTUYECKON pabOTBHI.
Ilopsiiok BHINOJHEHHUS PaGOThI:
e 1) M3yuute TeopeTnyeckuii MaTepua 1o TeMe;
e 2) PaccmoTpute oOpa3iibl pelieHus 3a/1a 110 TEME;
e 3) BeimosHUTE CaMOCTOATENBHYIO paboTy MO BapuaHTaM, opopMuTe pemeHue B padboueit
TETpajH.
e 4) OTBeTbTE Ha KOHTPOJIBbHBIE BOIIPOCHI.
Teopus

OcHOBHBIE CBOMCTBAa KOPHEH

Han mobozo wnarypassroeo n, yeaozo k 1 awobsix HeoTpuya-
TEALHOIX uCeA a U b BbuNOAHeNbL paBeHcTaa:

1% 4/ab =4/a-b.

0 a Na

20, J\/;_g{% (b 0.

3. 3/Ala—"4/a (k>0).

4°. Rlag—"Kja* (k> 0).

5% 4/a*= (4/a)* (ecam k<O, To a==0).

Jlnist apupMETHUECKOTO KOPHS N- CTETNEHH, KaK M I KBaIPaTHOTO KOPHS,
CYIICCTBYIOT OII€pAllM BHCCCHUA MHOXUTCIIA MO 3HAK KOPHA U BBIHCCCHUC MHOXKXUTEIIA U3-T10/
3HaKa KOpHSI.
Hampumep :

3 3 3 3 3
23a =23 -3a=1323a=38a
I/IS anMepa BI/I)IHO, YTO AJId BHECCHUA MHOXUTCIIA 1104 3HAK KOpH?I n-171 CTCIICHU €ro HY)KHO

BO3BECTU B N-10 CTCIICHb. HY)KHO IIOMHUTDB, YTO I1I0J 3HAK C YCTHBIM I10Ka3aTCJICM Mbl UMCEM
IMpaBO BHECTU TOJIBKO MOJIOKUTEIBHEIN MHOXHWTCJIb, HAITPUMCED:

—a3y/3s = —%/(a3)* - 38 = —/3al%s.

AHanoru4Ho IMPOU3BOANUTCA BBIHECCHUEC MHOXKUTCIIA U3-T10 3HaKa KOPHA , HAIIPUMEDP:
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2)\V27a2 = Y27 - Va2 = 3Va?;

6)V5abc = V5 - Vab - vc = V5c - 4/(a3)? = v/5¢ - |al3;
s) V54al0 = /27 -2 - a% = V33 - {2a - 3/(a3)3 = 3a33/2a;

BapuaHThI npakTH4YecKoil padoThbI:

1 BapuaHT

| 2 BapuanT

Nel BeI4ucaInTh:

kTP

)V —216; 6) V32; s[ 27 o +[BL
2 8’ ) (&5
No2 Pemure ypaBHEeHUE:
3_74. 4_91=0- 3 3
8) x'=64; o)’ 81=0; a) 16x*1=0; 6)12= —-x* = 0.
4 4
No3 Boiunciutb
3 3 3
V24 5317 V243
23/0,008 - 27; O = O3—.
432 V136 V-9
Ne4¥Ynpocture BblpakeHUe:
327cn2 4 4
V2%, GVTTEAN; s | VBxy® - Y2xy7; o)

5[8c2 5| d°
d "\ 4c3’

V6 — 25 - V6 + 2v/5.

NoSBpIHECHMTE MHOKHUTEND U3-T10]T 3HAKA KOPHSI.

0V —128a’;

a)4\/ 6alZgs.

KoHTpoJibHbBIE BONIPOCHI:

1. [artb onpenenenue apupMeTHUECKOT0 KOPHS U CTETIEHHU C palliOHAIbHBIM

MOKa3aTeNeM.
2. CaoiicTBa KOpHEH.

ITpakTueckoe 3ansiTue Ne 16 «CreneHb ¢ panoHAJIbHBIM I0Ka3aTeJIeM»

Hean paGoTbi:

HAyYUTHCS BBIOJIHSTH JEHCTBUS MO IPEOOPa30BaHUIO CTEIEHH.

OﬁopyszaHne: pa6oqa;1 TETpadb, pydkKa, MECTOAUYCCKUEC PEKOMCHAAUU 110 BBIIIOJIHCHUIO

MPAKTUYECKON pabOTHI.
IMopsinok BbINOJIHEHHUS PadOTHI:
[ ]
[ ]
[ ]
TETPaJIH.
CrenaiiTe BLIBOJ
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1) U3yuure TeopeTuueckuii MaTepual 1o TemMe;
2) PaccmoTtpuTe 00pa3ibl penieHus 3a4ad 1o TEME;
3) BeinonHuTe MpakTHYECKyl0 padoTy MO BapuaHTaM, OpOpMHUTE pelleHre B paboueit




Teopus:
CTEIIEHDb C HATYPAJIbBHBIM IIOKA3ATEJIEM

Eﬂg

n ,8 — OCHOBAHME CTENEHH, N — ITI0Ka3aTeIb CTCIICHU
CpoilicTBa:
1. Ilpy yMHOXEHHUH CTeNmeHed ¢ OJMHAKOBHIMH OCHOBAaHUSMH  IIOKA3aTeIH

CKJIaAbIBAIOTCA, 4 OCHOBAHHUEC OCTACTCA HCU3MCHHBIM.
m n __ m+n
a A" = a
2. HpI/I JCIICHUU CTGHCHCI\/JI C OAMHAKOBBIMHU OCHOBAHHUSIMMU I10KA3aTCINU BBI‘-II/ITaIOTCSI, a
OCHOBAHHUC OCTACTCA HCU3MCHHBIM.
m . —_
a A= a
3. HpI/I BO3BCIACHHNU CTCIICHU B CTCIICHB I1OKA3aTCIN HepeMHO)KaIOTCH.
miy\yn __ mn
(@™ =a
4. HpI/I BO3BCACHUU B CTCIICHb HpOI/ISBeI[eHI/IH ,Z[Byx YHCCJI, KAXKIA0C YHUCJIO BO3BOJAT B

n m-—-n

3Ty CTENEHb, a PE3YJIbTATHI IEPEMHOKAIOT.
n _— n n
(a-b)"=a™-b
5. Eciu B creneHn BO3BOJAT YaCTHOC MABYX 4YHCCI, TO B 3Ty CTCICHbL BO3BOIAT

YUCIUTCIIb U 3HAMCHATCIIb, a pE3YJIbTAT ACIIAT APYT Ha ApyTra.
n

a\" a
(E) ~pn
6. Ecma > 0,b > 0,Toa™ > b"

CTEIIEHbD C IIEJIBIM ITIOKA3ATEJIEM

_ 1
1. a "=ﬁ,mea¢0,n>0

a\~ " b\
2 (5) =)
b a
3. a’ = 1,rgea # 0.Ecaua = 0, To0°HenMeeTcMbIcIa

4. Tlo ompeneneHuto: al =a
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BAPUAHT — | BAPUAHT - Il

1. Yopoctute BbIpakeHue: 1. Yopoctute BbIpaxeHue:
a b ab x+3 x+3 , x-3
)
a)(bz—ab a’-ab/ b-a Vyzez k=3 ' x+3
( X y ) _ x2—y? (5x+y 5x—y) o x24y?
B — - B) -
Xxy—y2 = x2-xy 8xy x—5y  x+5y x2-25y2
2. Haiigute 3HaueHue BbIPaKEHHUSA: 2. Haiinute 3HaueHue BbIPaXKEHUS:
28-7% 26°-217 12°
1410 136 .84 23 .44 ;
3. YopocTuTs: Y250
3. Yopoctuth: 53— V75 -48

3 3 :
V2a - V4a; V121-36 3z

4. 3amenute apudmernueckue  kopuu | 4. IIpencraBbre CTEneHb ¢ JPOOHBIM
CTETICHSIMH ¢ APOOHBIM MOKa3aTeIeM [IOKa3aTeJIeM B BUJC KOPHA

'V2a?, W Vb? 515

IpakTuueckoe 3ausaTie Ne 17 «HaxoxneHue 3Ha4YeHUIl cTeneHell ¢ palMOHAIbHBIMHU
MOKAa3aTeJsIMI

Henanb: KOppeKTUPOBATh 3HAHUS, YMEHUS U HAaBBIKK 110 TeMme: «IIpeoOpa3zoBanre BEIPAKEHU,
COJIEpXKAIIMX CTEIICHH C IPOOHBIMH MOKA3aTEIIMUY; 3aKPETUTh U CUCTEMATU3UPOBATh 3HAHUS
10 TEME.

OobopynoBanue: THCTPYKIIMOHHO-TEXHOJOTMYECKUE KAPTHI.

IHopsinok BbINOJHEHHUS PA0OTHI:

1. U3yuuTh yciioBHe 3aaHUH I MPAKTHYECKOU pabOTHI.

2. OTBETUTH HA KOHTPOJILHBIE BOTPOCHI.

3. Oopmuth oTuer o padore.

BapuaHThI NPAKTHYECKOH YAaCTH:

Bapuant 1

]
|

¢

.

-1 - | | p_—
Boranciute: a) 2 ;6) =1 ;B) - S ;1) 6255
a~® 1

n)a~*a"®  pppa=2
Bapuant 2

LFEY ]

L] b

i
[FEY
%
[
|

al ko

9.0.027
27

Beramcmnre: a) 17 ;6) <77 ; B) eSS ~
a?.a™"

[
| ]
L

n) 3% npuma=2
Bapuant 3




22
) L 124 .34
£y 2 . SR
Y = 47 i' ? _1
Beruuciure: a) - 3 :6) 12537 ;) 64) ;r) 4 :
xfh
1) (x*)? npu a=2
Bapuanr 4
PSS R,
- = % -12-0,008170%  H64:27. 2%
Berauciure: a) (-1) :6) 36 < ;) .623) ;T) -
ata™®

1) 2% mpua=2

KoHTpoJibHbIe BONPOCHI
1) JlaiiTe onpeneneHne CTENeHH ¢ HaTypaJlbHbIM, OTPULIATEJIHBIM U IPOOHBIM [TOKa3aTeIAMHU.
2) Ilepeuncnure cBOICTBA CTENEHEHN C pallMOHATIbHBIM IIOKA3aTENIEM.

IpakTnueckoe 3ansaTie Ne 18 « IIpeoOpa3zoBanue JorapuGMuuecKuX BbIPaKeHUN»
Heas : KOPPEKTUPOBATh 3HAHUS, YMEHUS U HaBBIKU B Teme: «Haxoxnenve 3HaueHui

Jorapudma 1o nMpou3BOJILHOMY OCHOBaHUIO. [Iepexo/1 OT OHOr0 OCHOBAHUS K IPYTOMY»;
3aKpenuTh U CUCTEMATU3UPOBATh 3HAHUS IO TEME.

OﬁopyszaHne: HHCTPYKINUOHHO-TCXHOJIOTHYCCKHUEC KAPThl, MUKPOKAJIbKYJISATOPHI.

IMopsinok BbINOJIHEHHUS PadOTHI:
1.0O3HaKOMHTBCA C TEOPETHUECKUM MaTEPUATIOM.

2.M3y4uTh yCIOBUE 33/IaHUM [UIsl IPAKTHUYECKOM pabOThI, BBIOJIHUTD MPAKTHUECKYIO PadoTy.
3.0dopmuts otyer o padorte
Teopernyeckas 4acrhb.

Onpenesnenne: JJorapumMom noJa0RHTEILHOr0 Yncaa b no ocHoBanuio a

log b
(obo3HauaeTcs Ba ) — Ha3bIBAETCS MMOKA3aTellb CTEIEHU, B KOTOPYIO HaJI0 BO3BECTH
@, uTo6bI nonyunts b, rne b >0,a> 0, a# 1.

log,b=za" =b log,a® ==z
IIpumepsl.

logs 8 = 3, Tak xak 2° = 8;
log-49 = 2, rak Kak 72 = 49:

I{ecﬁmtmbm aorapupm — nqrapHIpM ¢ ocoBanueM 10, KOTOPBIN 0603HAYAETCS KaK Ig
ogr— = —1, Tak Kak 5 = —:

v

lg]{][! 2 log,,100 =2 , TAK KaK 1[3 =100
I-l‘ﬁ,%ypéﬁbm(;i nér‘d‘pi@bl 37 jion éﬁr%ch C OCHOBaHHMEM £, 0003HaJaeTcs 1n

CaoiicTBa Jorapudmos.
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Hpﬂa?}{],b #=aFEl b+ lLexDoEl

OcHoBHOe JIorapu(pMHUUYECKOe TOXKIECTBO
log, b
a'®s” = b

]2 logg 3 _ (glegg 3)2 —9% _..q
Jlorapudm npousBenennsi — 310 cymmMa Jorapudpmon

Jlorapu¢gm 4acTHOro — 3T0 Pa3HOCThb JIOrapu(pPMoB

b
log, = log, b —log, ¢

logy, 50 GEEE T Ee z
'E;' UEJ:) = giﬁg_, S0—log, 2 __ glug__, 25 _ g2 — R]1
CBoiicTBa cTeneHu JIorapupmMupyeMoro 4ucjia ¥ OCHOBaHHs Jiorapupma

og, b™ =mlog, b

ITokazaTens creneHu HOFapH(bMpreMOFO qucia
1
log b= = log, b

[loka3arens crenenn ocHOBaHUs Jorapugpma
j » B 4aCTHOCTH €CJIM M = N, MBI IOJy4aeM popMyIry:
]

11
loe . Hh" = —los
log, . b" = log, b
manpuvep:  log, 9 = log,: 3% = log, 3

Ilepexoa kK HOBOMY OCHOBAHUIO

log,.b
YaCTHOCTH, €CJIA C = b, TO lnghb - 1, M TOT/ia:

log, b=

[em—

og.a

1
log, b=
log, a

= -1

. v logg 5 1,25 - 5

HpaKTI/I‘IeCKaﬂ 4acTb.

Bapuanr 1

1.BerumcauTs: log, §+ log, 64 +1g100

log, 4-log, 27 :log, i
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2.BBIYUCIUTD:

log, log =49
3.Berunciure: 22 ev7

.logg 2 +logg 3

4 BBIYUCIATH

log, 7 —log ?
5.BBI4UCINTD:; i Fo

6.Broruncnute: T =

2log, 10
7.BLIYUCINTE:
2+log, 9
8.Berunciaurs:
o =
9.Br1ynciuThb: 3 lt' 2 lg 4

2log, 32 —log, 256 — 2log, 14

10.Beruncinurs:

11.Haiftu yucno X no JaHHOMY JIorapupmy: logy
51
2

Bapuant 2

1
1.BBIUMCINTE: log, ¥ +log; 81 +1g0,1

logs 125:1og, 16 - logg.s —

2. Beuuciurs: Ede

log: log- 125

3.BuynciauTs: 27

logg 12+ log, 3

4 BBIYUCIATH

log, 15—1log, 30

5.BBIYUCINTE:

.log, 5 —log, 35+ log, 56

6.BurynciuTh:

3log. 4
7.BBIYUCINTE: 6

2+log, 9
& .Berunciaunrs: 2

.2lg5—1g8

9 .BEIUUCIIUTD
2log, 135—log, 20— 2log, 6
38

10.Beruncinuts:

Xx=log119 —
2

log1 38 +log
2

B | ek

3



11.Haiftu gmcio X mo JaHHOMY Jorapudmy: log, . x =logy, 93 +log, - 34 —logy» 3

KoHTponbHbIE BONIPOCHI:
1. Jlatb ompeneneHre OCHOBHOIO JIOrapu(pMHUUECKOI0 TOXKAeCTBA?

2. 3anummre (GOpMyIy Ul BEIYUCICHHUS Jorapudma mpou3BeIeHus?

3. 3anummre popmyiTy nepexoaa K HOBOMY OCHOBAHUIO Jorapudma’?

IIpakTyeckoe 3ansaTHe Ne 19 « Pemienne nppanmoHaJdbHbIX ypaBHEHUID).

Heanb: HayunThcs pemaTs MppaloOHalIbHbIE YPABHEHHUS U HEPABEHCTBA, UCII0JIb3Yys OCHOBHBIE
OIpENIeNIEHUs] U JITOPUTM JJIS pEIIEHUs] UPPALlMOHAIbHBIX YPABHEHUI U HEPaBEHCTB.
1 Kparkue TeopeTH4ecKue CBeleHUSI

VYpaBHeHMe, COAEPKALIYIO IEPEMEHHYIO 0] 3HAKOM KOPHS, Ha3bIBA€TCS UPPALUOHATIBHBIM.

AJNTOpUTM pELIEHUs UPPALIMOHATIbHOIO YPABHEHUS:
3anucarh ypaBHEHUE
Bo3BecTtn 00e yacTH HppalMOHAIILHOTO YPaBHEHUS B HYXKHYIO CTEIIEHb
Pemnts nonyyeHHoe ypaBHEHHE
ITpoBepuUTH MOTY4YECHHBIE KOPHU YPaBHEHM S, IOACTaBUB UX B UCXOJHOE YPABHEHUE
5. 3anucarb OTBET

AN

2 Ilpumepsl peLieHUs 3aJaHMIL:

Pemiuth nppaunoHajibHOE ypaBHEHHUE:

1. V2x+1=3
2. Bo3Beaem 00e¢ yacTH ypaBHCHHI B HY>)KHYIO CTCIICHbB, YTOOBI M30aBUTHCS OT KBAIPATHOTO
KOpHsl. JTa CTENEHb paBHa 2.

(V2x + 1)% = 32.
2x+1=9 '

[Tonyunnm nuHENHOE ypaBHEHHUE, PEIIaeM €ro U HaX0AUM KOPHHU:
2x=9-1
2x =8
x=4
3. TIpoBepuM NOITY4YEHHBIH KOPEHB , TOJICTABHUB €TI0 B HCXOJHOE YpaBHEHHE.
IIposepka:
x=41 ; x=4 ; {x=4

[Tonyumnnock BepHOE paBEHCTBO, 3HAYUT MOJYYEHHBIN KOPEHB SBIISETCS KOPHEM
HCXOJHOI'0 YpaBHEHUS

4. 3ammucarte otBeT. OTBET: X = 4

3 3ananus

Bapmnanr 1 Bapwanr 2
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Pemnre nppanoHanbHbIe YpaBHEHHUS:

1.Vvx+1=6
2.Vx?2—-3=1

3.V4dx +5=x
40x—9=+1—x
5.x = V14 — 2x + 3x2
6.Vx2+3x+5=3

Pemure uppanvoHaabHbIE YPaBHEHUS:
1.Vx —3 =4
2.Vx%? -7 =3
35 x — 6 =x
40x —5=+3—x
52x — 1 =+vx2+5x +1
6. V4x2 —9x +2 =2

7v3—-2x—+V1—-x=1
sVvx=x—6

V12 +x—V1l—-x=1
8.\/§=x—2

JlonojiHuTEIbHOE 3a/1aHHE:
Haiitu o01acth onpeneneHus BbIpaKeHUH:

1.Vx2 —=9
2.Vx%2 —8x + 12
3.Vx2—10x+9

IIpaxTueckoe 3ansitue Ne 20 «Ilpocreiiue noka3areabHble YPABHEHUS».
Henn: 3akpenuts 3HaHUA 10 TeMe «lIpocTeiine noka3zaTenbHbIE YPaBHEHU» HAYUYUTHCS
pemaTh ypaBHEHHS.
OO0opynoBaHMe: MHCTPYKLUS 110 BBIITOJHEHHUIO pabOThI; TETPAaH, YEPTEKHBIE HHCTPYMEHTHI.
HOPAJOK BBIIIOJIHEHUSA PABOTDI:

1. O3HakoMHTbCS C TEOPETUUECKUM MAaTEPUATIOM.

2. U3y4uTh ycnoBue 3aJaHUi ISl IPAKTHUECKOH pabOoThl, BHIITOJIHUTE MPAKTHYECKYIO
pabory.
3. Odopmuts oTueT 0 padbote

Teopernyeckas cipaBKa.

Ypaenenue, 6 KOmopom nepemennan codep;ucumc;l 6 nokasame.jie cmenenu, Hasoleaemcs
nokaszameJjibHbiM.

Ipocreiiniee Moka3aTebHOE YpaBHEHHE — 3TO ypaBHEeHHUe Bua a* = b, rae a>0,a = 1

x
VYpasuenue ¢ =b He umeer kopHeii, ecnu b<0.

HpI/I THO0BIX JEUCTBUTENBHBIX 3HAUCHUSIX X U Y CIipaBCAJINBbL

A I A A y _ EL S . r A=p
pasenctBa: & 8 =laslia.at =atv,atiat =4t

CriocoOb! perieHust MoKa3aTebHbIX YPAaBHEHHIHA:

YpaBHUBaHUE OCHOBAHMIA.

Brinecenne 0011ero MHOKHUTES 32 CKOOKH.

BBenenue BcrioMmorarenbsHON NEpeMEHHOM (3aMeHa ePEMEHHOM ).
Pa3noxenne Ha MHOXKHTEIN.

el oA
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BeinmosiHuTe 3a1aHUA:
Paoora Ha «3»

1. 3*7=9;
2. 2x14+2x2=3p;
3. 25"+ 25%-3=0;

Padora na «4»

22 +2°=5;
9%-6+3*-27=0;
22-x _2x-1 :1,
32 + 3 = 30;

NS

Pabora Ha «5»

1. 9%-2:3*=63;
L
2. 542 yt=4
L
3. 2x2-3x: 4 :
4. 552 =600;

5. 9%+3+3*-4 =0;
KoHTposibHBIE BOIPOCHI:

1. Jlate ompeneneHne MOKa3aTeIbHOTO YpaBHEHUSA?
2. Ilepeuucnuth criocOOBI PEeUICHUS MOKA3aTSILHBIX YPaBHEHUN?
3. B kakom ciydae noka3aTenbHOE ypaBHEHHE HE UMEET peIIeHUs?

IIpaxTHueckoe 3ansTue Ne 21 «Pemenne jorapupMudecKux ypaBHeHHn».
ean padorsr: KOPPEKTUPOBATh 3HAHU, ymeHus 1o reme «IIpubnuxeHnsle
BBIUMCJICHMSI U pellieHNe MPUKIIaHBIX 33/1a4. Pemenue orapupMudeckux ypaBHEHUN»;
OBJIa/IETh MPAKTUYECKUMHU HABBIKAMH BBIMOIHEHUS apU(PMETHUECKUX TeHCTBUN Ha/l YMCIaMU;
OIPZJIEIUTh YPOBEHb YCBOCHUS 3HAHUM, OLEHUTD PE3YJIbTAT JeATEIbHOCTH 00YyJarOIUXCs.
O0opynoBaHme. HTHCTPYKIIMOHHO-TEXHOJOTUYECKUE KAPThl, MUKPOKAJIbKYJIATOPBI.

ITopsinok BbINOJIHEHHS PadOTHI:
1.0O3HaKOMUTBCA C TEOPETUUECKUM MaTEPUATIOM.

2.M3y4nTh yciioBHE 3aJaHUH U1 IPAKTUYECKOH pabOThI, BHIOIHUTE MPAKTHYECKYIO padoTy.
3.0dopmuts otyer o padorte

KpaTrkue Teoperuyeckue cBeieHUs1

Omnpenenenue Ypauenue Buna 10ga x= B, rae a > 0, a = 1, Ha3pIBaeTCs JTorapuhMHISCKUM

OCHOBHBIE CITIOCOOBI PEIICHUS

A) YpaBHeHus, peuiaemMble 0 ONPEeNICHUIO
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[Mpumep: Logz (1-2x)=1
1-2x=3% 2x=-2; X=-1
Ortser: -1

b) YpaBHeHus nepBoii cTeNeHH OTHOCUTENBHO JIorapudma, periaeMble ¢ IPUMEHEHHEM
OCHOBHBIX CBOMCTB JIOTapu(pMOB

IIpumep
Logs (x—1) + Logs (x + 1) =3 Logs2 + Logs (X — 2)

T.k., D(logaX) =R+,tox—1>0,x+1>0,x —2 >0, 103TOMY JJaHHOE YpPaBHEHUE PABHOCHIILHO
cucreme. O/13 ypaBHeHus

x—1>0,x>1; x+1>0, x>-1x>2
Xx—2>0,x>2
Logs (x = I)(x + 1) =Logs 8 (x - 2)
X?-1=8x-16
X2-8x+15=0
X1 =3, ynosnerBopsier O/[3 ypaBuenus, x2 = 5, ynosnersopsier O/13 ypaBHeHus
OTser: 3; 5
B) YpaBHeHuUst BTOpOH CTEIIEHN OTHOCUTEIBHO Jiorapudma
Opumep Lg?x-3Lgx+2=0
T.x D(loga X) = R+, O/13 ypaBHeHus X > 0
Hycte x =y, Y2-3y+2=0
Vi=1l,y2=2
Urak, Lgx=1; x=10; Lgx=2; x=100
Ortser: 10; 100

BapuanTsl 3ax1anui

Bapmuanr 1

Ne 1 Pemmuts ypasrenue: A) logos (3% -5) = - 1; B) logos (3% -5) = logos(x? — 3)
Ne 2 Pemuts ypasuenne: Lg? X +2 Lgx—3=0

Ne 3 Pemnts cucremy ypaBHEHUMN
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Logs(x—-y)=2

Loga (x+y)=1

Bapuanr 2.

Ne 1 Pemmnts ypaBHenue: a) logys (4x +5) = - 1; 6) logus (4x +5) = logus (X% + 8X)
Ne 2 Pemnth ypaBuenue: Lg?Xx -3 Lgx—4=0

No 3 Pemuth cucteMy ypaBHEHUH

Logs (x +2y) =2

Logs (x-2y)=1

IIpaxTyeckoe 3ansitue Ne 22. «Pemenune jorapupmuyeckux HepaBeHCTBY.
Hesn: 3akpenuTh 3HaHUsA 10 TeMe «Jlorapupmuueckue HepaBeHCTBAY
O0opynoBaHme. MHCTPYKIIMOHHO-TEXHOJOTUYECKUE KapThl.

ITopsinok BbINOJIHEHHS PadOTHI:
1.0O3HaKOMUTBCA C TEOPETUUECKUM MaTEPUATIOM.

2.13yunTsb ycioBue 3ajaHuil JUIsl IPaKTUYECKOM pabOThl, BBIMOJIHUTD IPAKTUYECKYIO padoTy.
3.0dopmuts oTuet o pabote
Teopus

[Tpu pemenny npocTelmmx JorapupmMIUIecKux HepaBeHCTB THNa loga x ¢ loga b Heo6xoanMo
HCTIONIB30BaTh cieyomee npasuio: Ecim a > 1, To 3Hak HepaBeHCTBA HE MEHAETCS , T.€. X > b
Ecnu 0 <a < 1, To 3HaK HEpaBEHCTBA MEHSIETCSl Ha TPOTHBOIIONIOKHBIN, T.€. X < b. [Ipu pemenun
Jorapu()MUUECKUX HEPABEHCTB HEOOXOAUMO MPOBEPUTH, BXOAUT JIH MOJIYYCHHOE PEIICHUE B
00J1acTh OIIpeIeTICHUS] HEPAaBEHCTBRA.

38}13HI/IH HpaKTquCKOﬁ yacTu:

Pemmre HepaBeHCTBA:

Nol, logyy (B — 1) > 1. g 1082 (T2 —1) >0

Nod 2logs(—x) — log%[al + ) < logy(x + 1;]2 + 2logg(10 + )

IIpakTHyeckast padora Ne 23 « Iloka3areabHble, TJorapupMudecKne, ypaBHEHUS U
HEPaBEeHCTBaY.

Hean padorsi: 1. KoppekTupoBath 3HaHMs, yMEHUS U HAaBBIKH B TeMe: «Perienue
NOKa3aTeIbHbIX, JIOTapU()MUUECKUX YPaBHEHUH U HEPABEHCTBY.

2. 3aKkpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS 10 TEME.

O0opynoBaHme: HTHCTPYKIIMOHHO-TEXHOJOTNYECKUE KaPThl, MUKPOKAIbKYJIATOPHI.
IHopsinok BeINOIHEHHs PA0OTHI:
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1. U3yunTh naMATKY AJIs pelIeHus JIorapu(MUIeCKUX YpaBHEHHH U HEPaBEHCTB.
2. 3yuuth ycioBue 3adaHui JJI1 MPAKTHIECKOM pabOTHI.

3. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

4. ObopMuTh OTUET O padoTe.

ITamsaTka ns pemieHui JJorapupMu4ecKux ypaBHeHHH

X —suipaxceniie ¢ NepaMentoll, a,b —vucia a=0a=l

, IpUYEeM

log_x=b

1. YpaBHeHnue Buga =<
_ b

Pemnte paBHOCHIIBHOE YpaBHEHUE -~ = &

2. YpaBHeHuUe BH1a log a=b

a) Haitrn OJ13: X = 0.x =1

b_
0) peluTh ypaBHeHHe * =4

_ o]
B) BBIOpaTh U3 KOPHEW ypaBHEHHS — 015

3. YpaBHeHue BHja logab=x

PemTh ypaBHEHHE OTHOCUTEIHHO IEPEMEHHOM, BXOISIIICH

B BBIPa)KCHUE C IIEPEMEHHOM.

[Tpu pemiennu norapuMUYecKuX ypaBHEHUH MOJIE3HO IOMHUTh
HEKOTOPBIE CBOMCTBA J10rapu(pMoB:

loe &
g o

a4 = =0 - ocHOBHOE NOrapu(PMHUIECKOE TOKIAECTBO
log,1=0 .log,a=1.

oo fog, —=log_ x—log_1
ol — - . = . (=Ll | n w
'r'jga[.:":L.l_'ngal+'roga} : ¥ :
e X log . x
L . OE X =
log,x" =n-log_x ’ noo
; 1
log .b=—log b I0€.0=
- log, a
) )
log,b
log b=
log a

¢ - (hopMyna nepexoJia K HOBOMY OCHOBAaHUIO
3ameuanue: 21 JecATUYHbIHN Jorapudm (1o ocHoBanuo 10)

Mt~ garypansHeIi TorapudM (110 0CHOBaHMIO € )
[Tpu pemiennu norapuMUYECKUX YpaBHEHUN IPUMEHSIOTCS TaKKe
METO/IbI JIoTapu(PMUPOBAHHS U TOTEHIIMPOBAHUSI.

BapuaHTBI NIPAKTHYECKOM YAaCTH:

Bapmuanr 1.

1.PemmTh ypaBHeHME: a) log,(x—15)=4 ; 0) lgldx)+lglx+3)=lglldx -4}
B) .i'g:x+2|i'g x=8

2. Pemnth HEPaBEHCTBO: a) log;(4x+1)>-1

3. Pemuth HepaBEeHCTBO: 452<() 25,

Bapuanr 2
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1. Permmure ypasrenus: a) log,|5x+6)=0 - 6) log-|4—x|+log;|1-2x)=2log, 3 .

B) Fog§ x—logs x* =3 .
log,,(15—2x)=-2

2.Pemite HEPABEHCTBO: = “=* : .

3. Pemmte HepaseHcTBo: 0,471>0,16.

KoHTpOoJIbHBIE BONIPOCHI

1. Kakoe ypaBHEHHE Ha3bIBAETCs JIOrapu(PMUIECKUM?

2. Yto Takoe HepaBeHCTBO? UTO SBIISIETCS pEUICHUEM HEpPaBEHCTBA?

3. Kakoe HepaBEeHCTBO Ha3bIBACTCA JOTAPUPMHUUECKUM?

4. Y10 Ha3bIBACTCS PEIICHUEM HEPABEHCTBA C OJTHOM NMEPEMEHHOM

IpakTuyeckoe 3ansiTne Ne 24 « Kinaccuueckoe onpenesienne BepoaiTHOCTH, CBolicTBa
BEpPOSITHOCTEli, TeopeMa 0 CyMMe BepOSITHOCTEi».

Heab: popMupoBaTs yMEeHUS pelIaTh 3a]a4H, UCIIONIb3Ys KJIAaCCUYECKYI0 (POpMyTy BEpOSITHOCTH;
3aKpENUTh YMEHUSI PEIICHHWEM 3a/iad, HCIOIb3ys OompeAcsieHuss U (QopMysbl pPa3HBIX BUIOB
KOMOHMHAaIMi 6€3 TOBTOPEHUI U C OBTOPEHUSMHU; HAYYHUTh PEIIaTh 3aa4M, UCIOJIb3YS MpaBuiia
KOMOWHATOPUKHU.

OOopynoBaHue: TETPaaH IS MPAKTHUYECKUX PadOT, MICbMEHHBIE TPHUHAICKHOCTH.
IMopsi10K BHINOJHEHUS PAOOTHI:
1.M3yuuts TEOpHUIO.
2.PaccMoTpeTh IpUMEpBHI.
3. BbINOMHUTD 33JaHUsI IPAKTUYECKOH YacTH.
4. OpopMHUTH OTHET.
Teopus

Knaccuueckoe onpeOeJleHue eeposamuocmu

Bepoamnocmuro P(A) coObiTusi A Ha3bIBAIOT OTHOLIEHUE YKCIIA OJaronpusATCTBYIOIUX 3TOMY
COOBITHIO UCXOJI0B K OOIIIEMY YHUCITY BCEX PABHOBO3MOKHBIX HECOBMECTHBIX IEMEHTAPHbIX
UCX0J10B, 00pa3yoLX NOJHYIO rpynny. Bepoamnocms P(A) coObiTus A onpenensercs 1no

P ="

dbopmyie n

re M — YUCII0 3JIEMEHTAPHBIX UCXO0JI0B, OJIArOMPUSTCTBYIOMKX A; N — YUCTIO0 BCEX BO3MOXKHBIX
AJIEMEHTAPHBIX UCXOJ0B UCIIBITAHHUS.

B nmpumepe 4 Bcero 21eMEHTApHBIX HCXOJIOB 6; U3 HUX 5 OJIArONPHUSATCTBYIOT COOBITHIO A.

CrenoBaTesbHO, BEPOSITHOCTH TOTO UTO B3ATHIH IIap OKaXKeTCs BETHBIM, paBHa P(A) = 5/6.
CsoiictBo 1. BeposTHOCTE docmosepnozo coObiTusi A paBHa equnuie: P(A) = 1.

CBoiicTBO 2. BeposTHOCTH He603MoxicH020 coObITUSI A paBHA HYIO: P(A) = 0.

CBoiicTBO 3. BEeposTHOCTD CITy4aiiHOTO COOBITHS €CTh TOJOKHUTEIBLHOE YUCII0, 3aKITIOUEHHOE
mexny Hynem u eounuyeii:. 0 < P(A) < 1

Ilpumep 7. Tak Kak BepOSTHOCTH BbINaJieHHUs 13 04uKOB npu OpocaHuu mapbl KOCTEH —
HEBO3MO>KHOE COOBITHE, €T0 BEPOSITHOCTh PABHA HYJIIO.

Knaccuueckoe onpeoeﬂeuue eéepoamnocmuy 1npeamoIaract, 4To 4YUCjio SJIEMCHTAPHBIX HCXOJ0B
HCIBITaHUS KoHeYHO. Ha MMPAKTUKE KE€ 4aCTO BCTPCUAKOTCA UCIIBITAHUSA, YACIIO BO3ZMOXKHBIX
HCXOJ0B KOTOPBIX OECKOHEYHO. KpOMe 9TOro, 4aCTO HCBO3MOXKHO NPEACTABUTL PE3YIIbTAT
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UCTIBITAHUS B BUJI€ COBOKYITHOCTH 3JIEeMEHTapHBIX cOObITHIA. Elle TpyaHee yka3aTb OCHOBaHHUSA,
MO3BOJIAIONINE CUUTATh dJIEMEHTapHbIE COOBITHS paBHOBO3MOKHBIMHU. [10 3T0i npuunne, Hapay
C KJIACCUYECKUM OIPEAEIEHUEM BEPOSITHOCTU UCIOIB3YIOT U IPYTHUE ONPEEIICHNUs, B

YaCTHOCTH CHAmMuUcCmu4ecKoe onpeoesieHue.

Cmamucmuueckoe onpedeﬂenue eepoamuocmu

Ommnocumensnas ywacmoma Hapsy C BEPOSITHOCTBIO IPUHAIICKHUT K OCHOBHBIM MTOHATHIM
TEOPUU BEPOATHOCTEH.

OmmnocumenvHoii yacmomoit coobITHI A Ha3bIBAIOT OTHOIICHHE YMCIIA HCIIBITAHU, B KOTOPBIX
COOBITHE MOSIBUIIOCH, K 00IIEMY YHCTY (PaKTHUECKU MPOU3BEIEHHBIX UCIBITAHHIHA:

W (A) = %

rIe M — Y9UCIIO MOSBIEHUN COOBITHSA A, N — 00IIlee YNCIIO UCIIBITAHUHN.

Knaccuueckasn GEePOAMHOCHb 6bIUUCTIACMCA 00 onslma, a OmHoOcumeJibHaA wacmoma — nocjie
onsima.

JnuTenbHble HAOMIOACHUS TTOKA3aId, YTO €CJIM B OJITMHAKOBBIX YCIOBHUSAX MPOU3BOIST OIBITHI, B
Ka)KIOM U3 KOTOPBIX YHCIIO UCIIBITAHUN BEJIHKO, TO OMHOCUMENbHAA YACMOma
odnapyscueaem c60iCmeo ycmouyugocmu. 1o CBOMCTBO COCTOUT B TOM, YTO B Pa3IMUHBIX
OTBITaX OTHOCUTENIbHAS YaCTOTa U3MEHSIETCS MaJio (TeM MEHbIIE, YeM OO0JIbIle TPOU3BEICHO
UCIBITaHUH ), KOJIEOISACh OKOJIO HEKOTOPOTO MOCTOSHHOTO YKciaa. DTO MOCTOSIHHOE YHUCIIO U €CTh
BEPOATHOCTb MOSBICHUS COOBITHSI.

Takum 06pa3om, mpu JOCTATOYHO OOJIHIIIOM KOJIMYECTBE UCTIHITAHUM B

KaueCTBE CHAMUCMUYECKOIl 8ePOAMHOCHU COObIMUA TTPUHUMAIOT OMHOCUMENbHYIO
yacmomy WIn 4UCcio, OJIN3KO€E K HEH.

Cooepotcanue npakmuyueckoil padoomaol
Bapuanm 1.
1. Pewume 3a0auy:

3aoaua 1. B ypue naxoaurcs 15 6enbix, 5 kpacHbIX U 10 uépnbix mapos. Hayran n3snekaercs
1 map, HaliTH BEpOSATHOCTH TOTO, UTO OH OyJeT: a) OesibIM, 6) KpacHbIM, B) YEPHBIM.

3aoaua 2. B xopoOke jnexat 8§ 3efeHbIX, 7 CHHUX M 15 KpacHbIX KapaHaamei. BeraucauTsb
BEPOSTHOCTH TOTO, YTO B3SATHIM HAYraJ KapaHaail OyAeT, CHHUM HITH 3eJICHBIM.

3aoaua 3. B onHoM KOpoOKe HaxoauTCs 4 OeNbIX U § UEPHBIX IIAPOB, a B APYroi — 3 GenbIx 1 9
yepHbIX. 3 ka0l KOpoOKHU BBIHYJIHU IO 1Iapy. BeIUUCINTE BEPOATHOCTH TOTO, UTO 00a m1apa
OKaXXyTCsl OEIBIMHU.

3aoaua 4. Ha nonke B ciay4aiiHOM nopske pacctaBieHO 40 KHUI, Cpey KOTOPBIX HaXOAUTCA
TpexTOMHHUK Ilymkuna. Halitm BepoOATHOCTP TOro, YTO 3TH TOMA CTOSAT B NOPSJIKE

BO3paCTaHUsA HOMCPA CJICBA HAIIPaBO, HO HC 00s13aTeNbHO pAAOM.

3aodaua 5. Crynent 3Haet 20 u3 25 Bonpocos mporpaMMbl. HaliTu BEpOSTHOCTH TOT0, YTO
CTY/CHT 3HAeT MPEUIOKEHHBIE €My TPH BOTpoca’?
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3aoaua 6. Ha xapToukax HamucaHsbl Lejible yicaa oT 1 1o 15 BkmounrtensHo. Haynauy
U3BJICKAIOTCS BE KapTOouku. KakoBa BEpOSTHOCTb TOr0, 4YTO CyMMa YHCEJN, HAlIMCAaHHBIX Ha
KapTOUKax, paBHa aecATu?

3aoaua 7. B ypHe nexat maphbl, IBy3Ha4HbIE HOMEPA KOTOPBIX cocTaBieHsl u3 mudp 1,2,3,4,5.
KakoBa BepoSITHOCTb BBIHYTH 1IAp ¢ HOMEpOM 157

Omuem o0 6vinoONHEHUU NPAKMUYECKOU Padombl
1. Tema paGotsl
L{enb paboTHLI.
3. B xope BBINOJTHEHUsT paOOTHI 51 HAYYHIICS. . .

N

KOHmpOJleble e80onpocol:

1. Yro uzyuaer Teopust BEpOSITHOCTEH.
2. JlaTb omnpeieeHus UCIIBITAaHUS U COOBITHS.
3. Kakwue 6p1BatoT coObITHS?
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