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METOANYECKUE YKA3ZAHUSA
10 BBINOJHEHUIO MPAKTUYECKUX 3aHATHH CTYACHTOB
B Ipouecce M3y4eHusi TUCHUILTHHBI
OV /.02 MaTemMaTuka

CNENHUATBHOCTD !
54.02.01 Iuzaiix (1Mo oTpaciism);
49.02.02 AnantuBHas ¢pu3nyUecKas KyJlbTypa;
44.02.03 Tlenaroruka IOMOJHUTEILHOTO 00pa30BaHusl B 00JaCTH
xopeorpaduyecKon AesITeNbHOCTH;
44.02.01 JomxkonbHOE 00pa30BaHUE;
44.02.03 Ilemaroruka JOMOJTHUTEILHOTO 00pa30BaHUsl B 00J1aCTH COLMAIIBHO-
MeIarornuecKoi AesTeIbHOCTH;
44.02.02 TlpenomaBaHue B HAYAIBHBIX KJIACCaX
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44.02.03  Ilemaroruka  JONOJHHUTEIBHOIO  OOpa3oBaHMs B 00OJacTu
xopeorpaduueckoii nesrenprocty; 44.02.01 JomkonbHoe 00pa3oBaHue;

44.02.03 Tlemarorvka IOMOJHHUTEIHHOTO OOpa3oBaHUS B 0O0JIACTH COILUAJIBHO-
nenarorunueckon aearenbHocty; 44.02.02 IlpenonaBanue B Ha4aJdbHBIX KJlaccax
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1. IMosicHUTEJbHAA 3AMUCKA

JlaHHBIE METOUYECKHE YKa3aHUsI BKIOYAIOT B CeOs MPAKTUUECKUE 3aHATUS
110 BCEM pa3jieiaM Kypca, IpUMEpHbIE MPaKTUYECKUE 3aaHusl IS KaKI0M TeMbI
paszena,  (parMeHThl TEOPETUYECKOro MaTepuana, oOpa3lbl BBINOJIHEHUS
NPaKTUYECKUX 3aJaHHUI , TECThl, IPAKTUUECKUE 3aJaHUsI, KOHTPOJIBHBIE BOIIPOCHI
JUTSL CAMOTIPOBEPKH.

[IpakTHueckre 3aHATHS CIyXaT CBS3YIOLIMM 3BEHOM MEXIY TEOpUEH H
npakTUKod. OHHM HEOOXOOUMBI JJIA 3aKPEIUICHUS TEOPETHYECKUX 3HAHUM,
MOJyYEHHBIX Ha YPOKaX TEOPETHUECKOTro OOyueHus, a Takxke g (popMupoBaHUS
MPaKTUYECKUX YMEHHUI 1 HABBIKOB.

3a4eT MO KaXJIOM MpPaKTUYECKOW paboTe CTYJIEeHT IMojdydaeT Imocie eé
BBIIIOJIHEHHUST M TNPENOCTaBICHUS OTYETa, a TaKkKe OTBETOB Ha BOIPOCHI
IIPENOIABATENS, ECIIM TAKOBBIE BOSHUKHYT IPU ITPOBEPKE BBINOJHEHHOTO 33JaHUS.

B pesymprare npoBeNEHUS IPAKTHUYECKUX 3aHATANA 10 JUCLUILIMHE
«MaremaTuka: anreOpa, Haudajga MaTEMaTHYECKOTO aHAIM3a; FEOMETPUsD) CTYIEHT
JIOJDKEH 3HATh OCHOBHBIE MaTEMAaTHYECKHE METOJIbI PEIICHHS IPUKIAAHbIX 3a/1a4y;
poJIb M MECTO MAaTeMAaTHKM B COBPEMEHHOM MHUpPE IIpU  OCBOCHHHU
PO EeCCUOHANIBHBIX JUCHHUILUIMH U B cepe npodhecCuoHaNbHOU NeATETbHOCTH.



2. OO01me moJioKeHus

MeTtonuueckie yKa3aHus 10 BBIIOJHEHUIO MPAKTHUYECKUX  3aHATHH
NpEeIHA3HAYEHbl [JIsI KOHTPOJS W OLIEHKM O0Opa30BaTENbHBIX JIOCTHKEHUI
00y4aronMxcsi, OCBOMBLIUX MPOTPaMMy YU4E€OHOU TUCHIUTIITUHBI
OV /1.02 MaremMaTurKa 1o crenuaibHOCTH
54.02.01 uzaitn (o otpacisim); 49.02.02 AnantruBHas pusznueckas KyJibTypa;
44.02.03  Ilemaroruka  JONOJHHUTEIBHOIO  OOpa3oBaHMs B 00OJacTu
xopeorpaduueckoii nesrenpaocty; 44.02.01 JomkonbHoe 00pa3oBaHue;

44.02.03 Ilemaroruka JOMOJHUTEIHHOTO OOpa3oBaHUs B OOJACTH COIUAIBHO-
negaroruueckoit aestenbHocty; 44.02.02 IlpenogaBanue B HaYaIbHBIX KJIaccax

Meroaudeckiue yKa3aHWUS IO  BBINIOJHCHUIO TPAKTUYECKWX  3aHATHU
pa3paboTaHbpl B COOTBETCTBUHM C paboueld MporpaMmMoil Ha OCHOBE MNPUMEPHOM
nporpamMmel (aBTop bawmaxos M. U., nokTop (PU3MKO-MaTEMaTHYECKUX HAYK,
akagemuk Poccuiickoli akagemun oOpas3oBaHusl, Mpodeccop) B COOTBETCTBUM C
PexoMeHanusiMu 10 OpraHu3aliy MOJIYyYeHHs] CpeaHero oliiero oopa3oBaHus B
npejenax OCBOEHHUS 00pa30BaTENbHBIX MPOrPAMM CPEIHETO Mpo(ecCuoHaIbLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOrO OOHIEro OoOpa30BaHUS C Y4YETOM TPEOOBAHMIA
benepabHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB.

B pe3ynbrare 0CBOCHUS TUCHMUILUIMHBI 00YUarOITUNCS T0JIKEH::

3HATH/TIOHUMATD .

e  3HauCHUC MAaTEMATHUYECKOH HAyKW IS PEIICHUs 3a7ad, BO3HHKAIONINX B
TEOPUU U MPAKTUKE; IIIUPOTY U B TO K€ BPEMs OTPAHUICHHOCTh TPUMCHCHHSI
MaTEeMaTHYECKUX METOJIOB K aHAJIN3Y U UCCIICOBAHUIO TIPOIIECCOB U SBIICHUMA
B IIPUPOJIE U OOIIIECTBE;

e  3HAaYCHHWC MPAKTUKK M BOMPOCOB, BOSHHMKAIONIMX B CaMOl MaTeMaThKe JIs
(GbOpMUPOBaHUS W Pa3BUTHS MaTEMaTHYCCKOW HAyKH; HCTOPHIO Pa3BHTHS
MOHATHS 4YHCJIa, CO3JaHUsA MATEeMaTHYECKOTO aHaju3a, BO3HUKHOBEHUS U
Pa3BHUTHS TCOMETPHH;

®  YHHBEPCAJIbHBIH XapaKTep 3aKOHOB JIOTMKH MAaTEMaTHYCCKUX PaCCyKICHUM,
WX MMPUMEHUMOCTB BO BCEX 00JIACTSAX YEJIOBEUSCKOM JEATEIHbHOCTH;

®  BEPOATHOCTHBIN XapaKkTep pa3jIMUHBIX IMPOIECCOB OKPYKAIOIIETO MHPA.

AJITEBPA

YMeETh:




BBINIOJIHATh apu(PMETHUYeCKue NEHCTBUS HaJ YMUCIAMU, COYETasl YCTHbIE U
MHACbMEHHBIC TMPUEMbI; HAXOJUTh NPUOIMKEHHBbIC 3HAYCHHUS BEJIUYUH U
MOTPEIIHOCTH BBIYMCICHUN (a0CONIOTHAS W OTHOCHUTENIbHAs); CPaBHHUBAThH
YHUCJIOBBIE BBIPAKECHUS;

HAaXOJUTh 3HAYEHUsI KOPHS, CTENEHHU, Jorapudpma, TPUTOHOMETPUUYECKUX
BBIDAKEHU HA OCHOBE OIPEICIICHMS, HCIONb3ysl IMpU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEICTBA; MOJIb30BATHCS MPUOIMKEHHONM OLEHKOM IMpHu
MPAaKTUYECKUX pacyeTax;

BEITIOJTHATHh TPEOOpa30BaHUs BBHIPAKECHHM, MPUMEHSSI (hOPMYJIbI, CBSI3aHHBIC
CO CBOWCTBaMHM CTENEHEeH, TorapuMoB, TPUTOHOMETPUUECKUX (DYHKITHIA;

HCNOJIb30BATHL NPHOOPETEHHbIe 3HAHWUS M YMEHHMS B NPAKTHYECKOH
AeATEJHLHOCTH M NOBCEIHEBHOM KU3HU.

JUISL  TPaKTUYECKUX pacyeToB 1o  (opmynaMm, Biiaodas (HOpMYJIbI,
COJIepKalllU€ CTENEHU, pPaJUKabl, JOrapu(pmMbl M TPUTOHOMETPUUECKUE
(YHKUHMH, HUCIONB3Ys MNpU HEOOXOAUMOCTH CIPABOYHBIE MaTepualbl U
IIPOCTENIINE BEIYUCIUTEIbHBIE YCTPOKUCTBA.

DOyHKUMH U TPaPUKH
YMeETh!

BBIUUCIIATh 3HAU€HHE (DYHKUMU MO 3aJaHHOMY 3HAUEHUIO apryMeHTa IpH
pa3IUYHBIX crloco0ax 3aaHus QyHKIUU;

OTIPENETATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIHH, WIUTIOCTPUPOBATH UX
Ha rpaduKax;

CTpOUTh TpapUKd H3YyUYEHHBIX (PYHKIUN, WIUTFOCTPUPOBATH MO Tpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIBb30BaTh MOHATHE (YHKUIWU JUIsl OMMCAHUSA M aHAJIW3a 3aBHUCUMOCTEH
BEJIMYUH;

HCIOJIb30BATh NPHOOpPETEeHHbIE 3HAHMA W YMEHHSI B NPAKTHYECKOMH
NesITeJIbHOCTU U NMOBCEIHEBHOM KU3HU:

JUISL  ONMHMCAaHWsSI C TIOMOIIbI0 (PYHKIUH  Pa3UYHBIX  3aBHCHMOCTCH,
MPEICTaBICHUS UX TpadUuecKu, UHTEPIPETAINH rpadruKOB.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A
yMeThb!

HAXOAUTh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIIUA;

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl U3YUYEHHUs CBOMCTB (DYHKIUI U MOCTPOCHHUS
rpaduKoB;

OPUMEHATH MPOU3BOAHYIO JUIsI MPOBEIACHUS MPUOIMKEHHBIX BBIYUCICHHM,
pemaTh 3a7a4yd MPUKIATHOTO XapakTepa Ha HaxXOoXJAeHHEe HauOONbIIEro U
HAaMMEHBIIIErO 3HAYCHHUS,;



BBIYHCJIIATE B HpOCTCfIHII’IX Clydasax muiomaanu 00BEMBI C MCIIOJIb30BAHUEM
OIIPCACICHHOTO MHTCTPAJIa,

HCIIOJIb30BaATh HpPIOﬁpeTeHHI)Ie SHAHUAA M YMCHHUSA B HpaKTl/I‘IeCKOﬁ
HACATCJIBbHOCTH A HOBCCI{HCBHOﬁ JKU3HU NI

pelieHusl TPUKJIAJHBIX 337a4, B TOM YHCIE COIHMAIbHO-3KOHOMUYECKUX H
bu3nYecKuX, Ha HAMOOJBINNE W HAWMCHBIIME 3HAYCHHS, HAa HAXOXKICHUE
CKOPOCTHU U YCKOPEHHUSI.

YpaBHeHNs U HEPABEHCTBA
yMeThb!

perarb palHOHAJIbHBIE, [I0Ka3aTelbHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKNE YPAaBHEHUS, CBOJAIINECS K JUHEUHBIM U KBAJPATHBIM,
a TAaK)KE€ AHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

UCITIOJIB30BaTh ITpapUueCcKuil METO]] PEIICHNs YPABHEHUN U HEPABEHCTB;
M300pakaTh Ha KOOPAUHATHOM IMJIOCKOCTH PEIICHHS] YPaBHEHUM, HEPABEHCTB
U CHUCTEM C IByMs HEU3BECTHBIMU;

COCTaBISITb W pellaTh YpPaBHEHUS M  HEPABEHCTBA, CBA3BIBAIOIIUE
HEU3BECTHBIE BEINYMHBI B TEKCTOBBIX (B TOM UMCJIE MPUKIIAIHBIX) 3a/1a4ax.

HCNOJIb30BATh NPHOOPETEHHbIe 3HAHUS W YMEHHSI B NPAKTHYECKOi
NeSITeJIbHOCTH U MOBCEHEBHOM 'KU3HU:

AJI1 IOCTPOCHUA N UCCIICAOBAHUA HpOCTCfIH.IPIX MaTEMATHYCCKUX MOI[GJ'ICfI.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSI
BEPOATHOCTEH

YMeTh:

peliath npocreniire KOMOMHATOPHbIE 3aJaul METOJIOM Iiepedopa, a TaKkKe C
UCIIOJIb30BAHUEM M3BECTHBIX (HOPMYIT;

BBIUHMCIIATh B MPOCTEHIIMX CIy4dasX BEpPOSTHOCTH COOBITM Ha OCHOBE
IIOZICYETa YHUCIIA UCXO0B;

HCNOJIb30BATHL NPHOOPETEHHbIE 3HAHWUS M YMEHHMSl B NPAKTHYECKOH
NeSITeJIbHOCTU U MOBCEAHEBHOM KU3HU:

JUISL aHaIW3a PCATbHBIX YHCIOBBIX JIAaHHBIX, MPEACTABICHHBIX B BHJC
JTuarpaMm, rpauKoB;
aHanu3a HHGOPMAIIK CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUA

yMeTh:



pacno3HaBaThb Ha 4epTeXax W MOJENSAX MPOCTPAHCTBEHHbIE (HOPMBIL;
COOTHOCUTH TPEXMEPHBIE 00BEKTHI C X ONMUCAHUSIMU, U300PAKCHUSIMU;
OINKCHIBATHh B3aMMHOE PACIIOIO0KEHUE MPSMBIX U MIIOCKOCTEN B MIPOCTPAHCTBE,
apeyMeHmupo8ams C80U CYHCOEHUSL 00 IMOM PACNOTONCEHUU;

aHaJM3UPOBATh B MPOCTEHIINX CIIy4asX B3aUMHOE PACIIOJI0KEHUE 00OBEKTOB B
POCTPAHCTRBE;

M300pakaTb OCHOBHBIE MHOTOTPAHHUKM M KpYTJble TeJa; BBIMOJIHATH
YEPTEXKU MO YCIOBUSIM 33/1a4;

cmpoums npocmetiuiue cevenus Kyoa, npuzml, NUpamuobwl,

pemaTth IUIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUYECKUE 3a7adyd Ha
HAXOXKJEHUE T€OMETPUYECKUX BEJIMUMH (JJIMH, YTJIOB, IJI0Ia1eH, 00BEMOB);
UCIIOJIB30BaTh MPHU PEIICHUH CTEPEOMETPUUYECKUX 3aj/lay MJIaHUMETPUUYECKUE
(haKThl U METOJIBI;

MIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS B X0JI€ PELICHUS 3a/1a4;

HCIIOJIB30BaATh IIpPIOﬁpeTeHHI)Ie SHAHUA M YMCHHUHA B HpaKTquCKOﬁ
HCATCJIBbHOCTH " HOBCC}IHeBHOﬁ JKU3HU.

JUIsL MCCeoBaHusl (MOJEIUPOBAHMSI) HECIOXKHBIX MPAKTUUECKUX CHUTYyalUid
Ha OCHOBE M3y4YEHHBIX (POPMYII U CBOMCTB (PUTYD;

BBIYHCIIEHUS] OOBEMOB U IUIONIA/IEW MOBEPXHOCTEM MPOCTPAHCTBEHHBIX Tell
OpU PELIEHUU TMPAKTUYECKUX 3a]ad, MCHOJIb3ysl MpPU HEOOXOAUMOCTH
CIPABOYHUKH U BBIYUCIIUTEIIBHBIE YCTPOICTBA.



IlepeyeHb NPAKTUHYECKUX 3AHATHH
no qucuumiune: OYJ1.02 MaremaTuka

Pazgea 1. OCHOBBI TPUIOHOMETPHH

[TpakTuyeckoe 3anstue no Teme: «TpuroHomerpuyeckue GyHKIHUN YUCIOBOTO apryMEHTa»
[IpakTdeckoe 3ansTre 1o Teme: «DyHKINU, KX CBOHCTBA U TPaQUKI»
[TpakTrueckoe 3aHsATHE N0 TEME: « T PUTOHOMETPUUYECKNE YPAaBHEHUS U HEPABEHCTBAY

Paszgeu 2. IIpsimblie ¥ IVIOCKOCTH B IPOCTPAHCTBE
ITpakTrueckoe 3ansaTue no teme: «llapamienabHOCTb NPSAMBIX U INIOCKOCTEN»
IIpakTrueckoe 3ansaTue no teMe: «llepneHauKyIsIpHOCTD NPSAMBIX U INIOCKOCTEN»

Pasznen 3. KoopauHaThl M BEKTOPBI
[IpakTrueckoe 3aHATHE IO TeEME: «JleKapTOBBI KOOPIMHATHI B TPOCTPAHCTBE)
HpaKTI/I‘{eCKOG 3aHATHUC 110 TCMC: ((BGKTOpI:I B IIPOCTPAHCTBE»

Pa3znen 4. Hauajia MaTeMaTH4eCKOro aHAJIM3a

[MpakTuyeckoe 3anstue 1o Teme: «[IponsBogHas»

IIpakTnueckoe 3ansaTue no teMme: «lIpuMeHeHne HenpepbIBHOCTH U TPOU3BOIHON
[Mpaktuyeckoe 3anstue no Teme: «I[leppooOpazHasi»

IIpakTrnueckoe 3ansaTue no teme: « MHTerpam»

Pazgesn 5. MHOrorpaHHMKHY U TeJIa BPALICHUA
[IpakTrueckoe 3aHgaTHE TTO TeMe: «MHOTOTPAHHUKN»
[IpakTuueckoe 3ansaTue no teme: «Tena BpameHus»

Paszgea 6. U3mepenus: B reomeTrpuu
HpaKTI/IquKOC 3aHsaThe o TeMe: «O0BEMBI MHOT'OT'PaHHUKOB»
[IpakTuueckoe 3ansaTue o teme: «OO0BEMBI M IOBEPXHOCTH TEJ BPAIIICHUS»

Paszngea 7. PazBuTHne NOHATHSA O YHCJIE
HpaKTquCKOC 3aHATHUC I10 TCMC. <<I[eﬁCTBHTCHLHLIC N KOMIIJICKCHBIC UM CJ1a»

Pazgea 8. Crenennas, noka3arejJbHasi M Jorapupmmuyeckast QyHKIUN
[TpakTHueckoe 3ansaTue no teme: «KopHu u creneHn»
[TpakTrueckoe 3ausTue no teme: «llokazarenbHas u sorapudmuueckas GyHKIAN»



Pasznen 9. KomOunaropuka. Teopusi BeposiTHOcTei. MaTeMaTH4eckast
CTATHCTHKA

HpaKTI/I‘-IeCKOG 3aHSATHE MO TeME: « DIIEMEHTHI KOMGI/IHaTOpI/IKI/I»

HpaKTI/I‘IeCKOC 3aHATHE N0 TeMe: «IJIEMEHTHI TEOpHUHU BGpOfITHOCTGﬁ»

Pazgen 1. OCHOBBI TPUTOHOMETPHUU

IIpakTnyeckoe 3ausiTue o reme: « 'puronomerpuyeckue PyHKIHU YUCIT0BOIO
aprymMeHTa»

Lenv pabomor:

1. KoppekTupoBaTh yMEHUE MPUMEHSATH TPUTOHOMETPUICCKUE POPMYIIBI MPU TIPeoOpa3oOBaHUN
TPUTOHOMETPUYECCKUX BBIPAKEHUH.

1. 3akpenuTh U CHCTEMAaTU3UPOBATH 3HAHUS 110 TEME.

2. OrmpenenuTh YpOBEHb YCBOCHUS 3HAHUMN, OLIEHUTH PE3ybTaT ACSTEIbHOCTH YU-CAl.

Oobopyooeanue:
*  Ta0nuLbl 3HAYCHUH TPUTOHOMETPUUECKUX (DYHKIMI HEKOTOPBIX YIJIOB;
*  Tabnuuel GOpMya TPUTOHOMETPHH;
"  TPUTOHOMETPBHI;
"  MUKpPOKAJIbKYJISATOPHI.
Xo00 3anamus:

ITox pykOBOACTBOM MpENOAABATENS BBIIOJHATH YIIPAKHEHHS] TPEHUPOBOYHOIO pa3jiea.
N3y4yuTs yciioBUE 3aaHUM I IPAKTUYECKOTO 3aHATHUS.
3. OTBeTuTh Ha KOHTPOJIBHHBIE BOITPOCHI

N —

OnopHblii yepTex

Ha pucynke coBMeIIeHbI AeKapTOBa CUCTEMA KOOPAWHAT U OKPYKHOCTh €IMHUYHOIO pajunyca.
OKpyKHOCTb «3KBUBAJICHTHA» MOHATHIO KOOPIAMHATHOW NpsMOM (Hayajlo oOTcueTa — TOYKa

AUNUR IE

V3

aunLAR otg

L&




MIEPECEUCHHS OKPYKHOCTH C TIOJIOKUTEIBHON 4acThio ocH OX, MOJIOKHUTEIHLHOE HAIIPABJICHUE —
IPOTUB YaCOBOM CTPEJIKH, SAMHHYHBIA OTPE30K BBIPAKEH uepe3 4ucio 7). Ha okpyxkHoCTH
OTMEUEHBI TOYKH, IIOJIyYCHHbIC IIPH IIOBOPOTE paJMyca OKPYKHOCTH, COBIIAJAIOIIET0 C
MOJIOKUTEIBHON 4YacThio ocu OX, Ha pasmuvHble YIabl . AOCIHUCCHl 3TUX TOYeK — COS«,
opauHaThl — SiNg . JIOMOJHUTENBLHO TPOBEIACHBI JIBE KacaTelbHbIE K OKPY)XHOCTH (JIMHUU
TaHIe€HCA U KOTAHTEHCA).

Tpenupoeounwiit pazoen

Tema: «OcHosenvle mpuzonomempuueckue opmyv»

ia2
1. OcHoBHOE TPUTOHOMETPHUYCCKOE TOXKACCTBO SIN™ & +...= ... BBIIOJHIACTCSA IIPHU JIFOOBIX
3HAYCHHUAX & .

2. Vupocrure Beipaxkenus: a) 1-cos’a;  6) (L—sina)l+sina).

3. CrexctBueM U3 OCHOBHOTO TPUTOHOMETPUYECKOTO TOXKIECTBA ABJsIETCS hopMyIa,
BBIpaKaroIIas Sina depe3 COSa: Sina =....

4. Haiigure 3HaY€HUE TPUTOHOMETPUUYECKON (PYHKIIMU COS X , €CIT U3BECTHO, YTO

] 3 T
Sina=—, 0<a<—.
5 2

5. Tanrencom yria ¢ Ha3bIBAa€TCS OTHOIIEHHUE ... YIJIa & K €ro ... iga =....
W3 onpenenienus TaHreHca U KoTaureuca cienyer:  {goctga = ...
COOTHOILIEHHE MEKy TAHT€HCOM U KOCMHYCOM OJHOTO M TOro e yria 1+tg 20 = ..., Korja
cosc....

8. ®opmyna tga = siha

HE UMCECT CMBICJIA IIPHU & = ....
Coso

sin . .
9. TlpeoOpa3yiite BeIpaxkeHus:: a) tgaCoSa; 0) t—a; B)sin® B—sin® fcos? f3.
a

cosa  l+sina 1+tg%a

1+sing  cosa tg e +ctg’a
ctga

tga +ctga

10. Yopocrtute: a)

11. Jloka)xuTe TOXKIECTBO: =cos’ .

Tema: «@opmynvr npusedenun»

1. 3Haku TPUTOHOMETPUYECKUX (PYHKIIUIL:

Inaxi manzenca
@ xomanzenca

ul uj Yy

3naru cunyca 3uawu Kocunycd

Ay BTy AT
Yol Nely o Nl

- —

S -

" |

i

11



2. UYeTHOCTh U HEYETHOCTh TPUTOHOMETPUYECKUX (DYHKIIUH:

sin(-a)=...; cos(—a)=...; tg(—a)=

Bubi60o0: yetHoM pyHKIIMEH SABISETC ....

3. Haiinure 3Ha4eHUs BBIDOKSHUH: a) sin(— 300); 0) cos(— %J, B) tg [— %)

T 3
4. Tpuronomerpuueckue (pyHKIMHU yIIOB BUJA 2 ta, 7ta, > to, 2Zrta

MOTYT OBITh BBIpa)KEHBI Yepe3 PYHKLUH YIia ¢ C MOMOIIbI0 (JOpMYJ IPUBEICHUS:

sm[g_aj:...; cos(g_aj:._; tg(g_aj:...; ctg(g_aj:

sin(1800 +a)= cos;(1800 +a): tg(1800 +a): ctg(1800 +a):
sin360° —a)=...; cos(360° —a)=..; tg(360° —a)=..; ctg(360°—a)=...;
.[37: j_ _ [37[ j_ _ (3% j_ , [37[ J_
sinfl —+a |=...; cos| —+a |=...; g —+a|=...; cgl —+a|=
2 2 2 2
5. Bobmuncaure: a) sin240°;  6) tg300°;  B) Sln(ﬁ+ jtg(;z Zj

T) sm(——zjcos(?’—”—z)tg(ﬂ—zj; )tg(—+ jsm( ﬂJCOS(ﬂ'—Zj.
2 4 2 4 6 6 2 3 6

Tema: «@opmynwvt cnoxncenun»

1. Jlns moGbIX o u /3 CIpaBeITHBBI paBeHcTBa: a) Sin(a+ B)=SiNacos f+...;

6) cos(a — ) =cosacos f +...; B) tg(a+ f)=....
2. Bermcinre: a) sin75%;  6) cos105°.
3. Vmpocrure: a) cos33° cos63° —sin33° sin63°; 0) Sin57ﬁcosz7ﬁ + 00857” Sin277r ;

0 0
B) in27°20 c0s32°40  +c0s27°20' sin32°40 ; 973" —1913

1+tg73°tg13° '
Tema: «@opmynwvi 060tinozo yena»
1. sin2a=2....
2. tg2a = Ztﬁ.
3. VYmpocrure: a S|_r12a ; 0) (Sina—COSa)Z.
Sino
2120
4. Beruucnure: a) 2sin75° cos75°;  6) sin15° cos15°; B) %.
2ctgl5

Tema: «@opmynvt cymmul u pazHocmu mpuzoHOMempuiecKux QyHKuui)

1. dopmyna cymMMBI CHHYCOB JBYX YTJIOB: Sina +Sin f =2....
2. ®opmyna pa3HOCTH KOCHHYCOB JIBYX YIJIOB: COS« —COS ff = 2....
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dopmyiia CyMMbI TAHT'€HCOB JIBYX YIJIOB: g +tgff = ———.
cosa cos 8

[TpeoOpasyiiTe B MPOU3BEICHHUS: a) Sinl5a +sin3a ; 0) cos27a+coslia;
B) c0s5° —cos15°%; r) sin?43° —sin?13°,
Ymopoctute: a) sinfa+sina. ;  0) cosda + cosba ; B)1g3a—1tg«o.

Cos 7o + COS o CoS + cos 9

J_IOKa)KI/ITe TOXACCTBA:
sin56° + sin14°
c0s56° + cos14°

6) Sin3a +Sin7a _cig Z—Sa '
cos3a +cosTa 2

= ctg55°;

Jlokaxure, ato sin20° +sin40° —cos10° = 0.

Bapuanmui 3a0anuii:

Bapuanm 1
T
Hano: cosa =-0,6; E <a<r.
Haiinure:
. . T
a) sina; 0) sin2a ; B) tg(eraj.
COS @ — COS5¢
HpI/I BCEX NONMYCTHUMbLIX 3HAUCHHUAX ¢ HOKAXKUTEC TOKACCTBO —(——————— = tg 2a
sinSa + sina
Bapuanm 2
2sin(z —a)cosa
Yrpocture BeIpakeHUE .
. 3 3z . 3 3z
cos(z + a)sin S tal- sin(z — a)cos S te
Z[OKa)KI/IT € TOXIAECTBA.
1—-cos2t+sin2t V4 V4
a - =1gt ; 0) COS| —+a |+CO0S| ——a |=CoSx.
1+sin2t +cos 2t 3 3
Bapuanm 3
. T
Hano: sina =08; 3 <a<r.
Haiinure:
. T
a) CosSa ; 0) sin2a B) tg(z—aj .
sin3a —sina
HpI/I BCEX NOMMYCTUMBIX 3HAYCHUAX & NOKAXKHUTEC TOKACCTBO ————————— = tga
C0S3x + COS
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Bapuanm 4

cos(?’;Z +aj sin®(7 —a)—cos(x +a)sin3(3: —aj

2sinacos(27z — )

1. VYmopocrtute BelpakeHue

2. JlokauTe TOXKIECTBA:
1+c052t—sin2t_t L
1+ sin2t +cos 2t 4 ’

. (7 27
0) sm(g + a) =C0Sa + cos(a - ?j .

Bapuanm 5
. 8 4 3r
1. Berancmute Sin(a + ), eciu cosa = RT3 cos B = =X T<a< ? B <2r.

2. Tlpu Bcex JOMYCTHMBIX 3HAYCHUSIX (¢ YIPOCTHTE BHIPAKCHHE:
. 2sin’ o .
a) 1+cos2a—2sin’a; 6) —sin‘a.
1+ cos(z - 2a)

Bapuanum 6
1. Haiigure tg(a+,6’),ecm/1 tga:%, Cosﬂzg, O<a<%, O<,B<%.

2. prOCTI/ITe BBIPAXCHHUE IIPHU BCEX JOIYCTUMBIX 3HAUCHHUAX X .
2cosa—sin2a 5) 2c0s’ &
1-sin(L57 + 2a)

— _ — —cos’a.
sin? o —sina +cos?

Konmponwsnwie onpocowt:

1. Yro takoe yron B 1 paguan?
2. JlaiiTe onpeneneHne cuHyca, KOCHHyca, TAHT'€HCa U KOTaHT'€Hca yIila o .
3. Kak 3aBucsr 3naku Sine, CoSe, tga, Ctga OT TOro, B Kakoil KOOPIAMHATHON YETBEPTH

pacnionoxxeHa Touka P, ? HazoBute 311 3HaKu.

IIpakTH4yeckoe 3ansaTHE N0 TeMe: «DYHKIMHU, UX CBOMCTBA U rpapuKu»

Lleny pabomor:

1.  OO6oOumTh TEOpETUYECKHE 3HAHUS 10 TeMe: « DYHKIIMH, CBOICTBA U IpadUKm».
2. PaccMoOTpeTh aNropuTMbI pelieHui 3a1anuii mo Teme: «OyHKIMU, CBOMCTBA U rpadukm»,

3. OrtBeTuTh Ha KOHTPOJIBHBIC BOIIPOCHI.

Oobopyoosanue:

"  CcIpaBOYHbIE MaTepuaibl Mo anredpe;
"  MHUKPOKaJIBKYJISTOPHI,

"  y4yeOHUKHU.

Xo0 3anamus

1. I/IBYLII/ITB YCJIOBHUC 3aJlaHuM JIJIsd MPAKTUYCCKOI'O 3aHATHUS.
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BrimonmauTs IMPAKTUYCCKUC 3aIaHUA
OTBeTUTh Ha KOHTPOJIbHBIC BOITPOCHI:

Bapuanmui 3a0anuii:
Bapuanm 1

[octpouts rpadmkn QyHKIHIL: y = X% y = x2-3; y = (x+2)?
BEISICHUTB, ABIACTCS I QYHKIHSA y = X°-X° UETHOM, HEUSTHOM HIIH IPYTOH.

JHansr dyskumn f(X) =u  g(t) = 3t?+1. Haitmure pynxmuro f(g(t)).

Haiinure dhyHakuuro oOpaTHyr JaHHOW QyHKINHU y = 6X-7
Berauciure: f(-2), ecmm f(x) = x3+5

Bapuanm 2
[ocTpouTs rpaduku GyHKIHL: y = X%, y = X43; y = (x-2)?
BHISICHUTS, ABIseTCA U GyHKIHA y = X°-x* uéTHOM, HEeuSTHOM HIH JPYTOii.
Jansr dysakmmn f(X) = x2+5 u g(t) = t+4. Haitnure dpynxmmio f(g(t)).
Haiinure Qynkiuio oOpaTHyto ganHoi GyHKIMK y = Sx+13
Berauciure: f(-2), ecmu f(x) = x3+5

Bapuanm 3
[ocTpouTs rpadukn GyHKIHiL: y = X2, y = x2-1; y = (x+3)?
BBISCHNTS, ABIAETCS U QYHKIHSA y = X*- X° 48THOH, HEUETHOH MM JAPYTOii.
Jausr pynkuun f(x) = 5t* + 8 u g(t) = 3t%-5. Haitaure dynxmuro f(g(t)).
Haiinure QpyHkiuio oOpaTHyto g1aHHON QyHKINHU y = X-12
Brranciure: f(-12), ecmm f(x) = x2-9

Bapuanm 4
[octpouts rpaduku GynkImic: y = x% y=x2-2; y = (x -3)?
BBIACHUTE, ABIAETCA M GYHKIHSA Y = X°- X° UTHOM, HEUSTHOI UM PYTOHA.
Jaus! pyskuun f(x) =—7t* — 12 u g(t) = 4t>+ 5. Haitmmre dynkmuro f(g(t)).
Haiinure GpyHkiuio oOpaTHyio ganHONi GyHKIMK y = X + 12
Brranciure: f(-2), ecmu f(x) = x3-18

Konumponvnuie 6onpocoi:
Haiite onpenenenue ¢pyukuuu. [Ipuseaure npumepsl nap MNepeMEHHbIX BETUUHH,
CBSI3aHHBIX MEXAY CO00M HEKOTOPOH (PyHKIIMOHAIbHOM 3aBUCUMOCTBIO.
[lepeuncnure ciocoObl 3aJaHUS PYHKIIMH.
Haiite onpenenenue rpadpuka QyHKINN.
[lepeuncnure OCHOBHBIE TUIIBI TPe0Opa3oBaHUsl rPaAPUKOB (PYHKIIHIMA.
Jaiite onpeneneHre GyHKIIMNA HEPEPHIBHON HAa OTPE3KE M HEMPEPHIBHON B TOUKE.
Jaiite ompenenenue: a) Bo3pacraromieii; 0) yObIBaroIieii; B) CTpOro MOHOTOHHOM;
I') HeBO3pacTalolIei; 1) HeyObIBalOIIeH; €) MOHOTOHHOM; ) OTpaHUYEHHOW CHHU3Y;
3) OrpaHUYEHHOHN CBEpXY; M) OTPAaHUYCHHOH; K) 4ETHOM; J1) HEUETHOM;
M) TIEPHOJIUYECKOMN; H) CJIOKHOW; 0) 0OpaTHOM (YHKIIHA.

IIpakTH4yeckoe 3aHsATHE N0 TeMe: «pUroHOMeTpHYECKHE YPABHEHUS U HEPABEHCTBA)
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Lenv pabomer:

1. 3akpenuTh HaBBHIKM ONPEICIICHUS TUIIOB TPUTOHOMETPUYECKUX YypaBHEHHH (mpocreiiliee,
KBaJpaTHOE OTHOCHTEIBHO SINX, COSX, X, OXHOPOAHOE OTHOCUTEIBHO SINX © COSX,

yYpaBHEHHE, PEIIaeMOe Pa3JI0KEHUEM Ha MHOXKUTEIIN JIEBOM YacTH).
2. YcBOUTb aIrOpUTMBbl pEIIEHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YpaBHEHUN U
IIPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

Oobopyooeanue:

"  KapThl MHIUBUAYAIBHBIX 3a/IaHUN;

*  TaOauIbl 3HAUEHUN TPUTOHOMETPUUECKHUX (DYHKIUI HEKOTOPHIX YIJIOB;

"  TaOJUIBl YACTHBIX CITy4aeB PEIICHHS MPOCTEUIITNX TPUTOHOMETPUUECKUX YPABHCHHIA,
*  Tabauikl GOpMyII TPUTOHOMETPHH.

Xo0 3anamusn:

1. ITo 06pa3iy BBINOIHUTH TPEHUPOBOYHBIE 33 JaHUSI.
2. W3yuuTh ycioBue 3aJaHusl Ul CAaMOCTOSITENIbHOW PaOOTHI.
3. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

Ykazanusa k evinonnenuro RPAKMUYECKO20 3AHAMUA .

Ipumep 1. Beraucaure: 2arcsi n(— %j + arccos(— %j + arcctgl.
Pemenmne:

2 arcsin(— %) + arccos(— %) +arcctgl=

=—2arcsini+ 7r—arccos1 +arctgl=—2-£+ ﬂ—z +
2 2 6 3

T T 27 & Ix
e =
4 3 3 4 12

3aoanusa ona camokoumpona.

Beruncimte: a) Si n[arcsi n %} : 6) cos(arctgl); B) 3arccos| — % +arcsin ? +arctg(-1);

V2 . 2 1
r) 2arccos Y +arcsin - +arctg| —— |.

NE

IIpumep 2. Pemnre ypaBHEHue: sin(% - X} =-1.

Pemenue:

[To popmyse yacTHOrO Citydast:

z—x:—£+27zn, —x:—z—z+27zn, —x:—3—”+27zn, x:3—ﬂ—27zn, neZz.
4 2 4 2 4 4

IMpumep 3. Pemmre ypaBHeHnue: 2C0S3X = 2.

Pemrenne:
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2
Paznenum neByro 1 mpaByro 4acTH ypaBHEHHsI Ha 2: COS3X = 5

[To popmyne t =tarccosa+ 220 momyqdaem:

33X = iarcco{—%}+27m, 3X = i(ﬂ'—%]+27zﬂ, 3X :J_r%[+27zn .

T 27N
PaznenuM JieByr0 ¥ IpaByO 4acTH ypaBHEHUS Ha 3: X = iZ + 3 neZ.

IIpumep 4. Pemure ypaBHenue: 3tg gx -1=0.

Pemenne:

Bripazum tg%x: 3tg§X:l, tg%X:%.

[To popmyne t =arctga+ zn nomydaem: %x = arctg % + 7M.

5. 3zn
Paznienum sieBy10 M IpaByro 4acCTH ypaBHEHHS Ha § D X= g arctg—+——, neZ.

3aoanun ona camokoHmpona:

Pemnre ypaBHeHust: a) 2Sin3x=-1; 0) —2COS(—§J =1; B) \/§tg(x+%j—l=0.

Bapuanmui 3a0anuii:

Bapuanm 1
l.Pemmts ypaBHEHUS:

a) sin [” - xj =sin (— ﬂ}
2 4
6) 3sin*x — Ssinx —2 =10
B) tg2x -cosx =0
r) sin®x + 2sinxcosx — 3cos*x = 0

. 1
2.PemuTh HEPaBEHCTBO: SiNX > =

Bapuanm 2
1.Pemuth ypaBHEeHHS:

a) 2sin(x+7;j+\/§ =0

6) 3sin*2x + 10sin2x +3 =0

B) tgx rcos2x =0

T) sin’x — 4sinxcosx + 3cos®x = 0

2.Pemnth HEpaBeHCTBO COSX < 0,5

Bapuanm 3
l.Pemnts ypaBHEHUS:
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a) 2005(% - xj =2

6) 6cos’x +cosx —1=10
B) sinx — 2sinxcosx =0
r) sin”x + 4sinxcosx — S5cos’x =0

2.Pemmth HepaBeHCTBO SiNX >0

Bapuanm 4
1.Pemuth ypaBHEHUS:

T T
a) CoS| —+ X |=Cos—
(2 j 6

6) 2cos”3x —5cos3x —3 =0
B) 2cosx + V3cosxsine = 0
r) sin®*x — 4sinxcosx — 5cos°x = 0

2.Pemmts HepaBeHCTBO COSX < 0

Konmponwvnwie eonpocwi:
JlaiiTe onpeeneHust apkCUHYca, apKKOCHHYCa apKTaHIeHca U apKKOTaHTeHca YKcia d.
[lepeuncnure cCBOWCTBA OOPATHBIX TPUTOHOMETPUIECKUAX (PYHKITHIA.

3. BcnomHuute ¢popMyIbl, ¢ HOMOIIbIO KOTOPBIX PEIIAIOT MPOCTEHIIINE TPUTOHOMETPHUECKHE
ypaBHEHUS.

4. Kakoii BHJ HMEET KBaJIPaTHOE TPUTOHOMETPUYECKOE YPABHEHHUE OTHOCHTEIBHO
sinX, Ccos X, tgx ? OOBSICHUTE aJTOPUTM €TI0 PEIICHUS.

N —

5. Kakoil BuJ MMeeT 0AHOPOIHOE OTHOCUTENBHO SINX U COS X TPUTOHOMETPUYECKOE
ypaBHeHHe? KakoBa MeTOIMKa €ro pemeHus?

6. BcnomuuTe GopmMyIibl, ¢ TOMOIIBIO KOTOPBIX PEIIAIOT IPOCTEMIINE TPUTOHOMETPUYECKUE
YPaBHEHHS.

Paznen 2. IIpsiMble ¥ MJII0CKOCTH B IPOCTPAHCTBE

HpaKTI/I'-IeCKOC 3aHATHE II0 TeMe: «Hapa.lme.nbﬂoch NPpAMBIX U IJIOCKOCTEi»

Lleny pabomor:

1. ®opMupoBaHHE JIOTUYECKOTO MBIIIICHHUS, IIPOCTPAHCTBEHHOTO BOOOPAKEHHS Yepe3 pelIeHue
3a/1a4;

2. Pa3BUTHh YMEHHUE COCTABIIAThH HATIISAHBIC PUCYHKH JIJIS 32134,

3. BocmuteiBaTh CaMOCTOSATENBHBIE HABBIKH.

Qobopyoosanue:

" y4yeOHUKH

" W3MEpHTEIbHBIC HHCTPYMEHTHI,

" CIpaBOYHBIM MaTepHal MO TEOMETPHUHU.

Xo0 3anamus:
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1.
2.
3.

3aoanus ona camoKkonmpona:

N3yuuTs ycroBue 3aiaHuil 17151 TPaKTUUECKON PabOTHI.
BoimonHuTh 3a1aHus 110 00pasiy.
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

1) Chopmynupyiite onpeaeaeHne napauiebHbIX MPSIMBIX B IIPOCTPAHCTBE

2) IIo JaHHOMY 06pa3uy OITUIIINTE BCE BO3MOKHEIE CITOCOOBI IMOCTPOCHUS IJIOCKOCTHU U c,uenaﬁTe

PUCYHKH.
1. Yepes /Be MapayuIeIbHBIX MPSIMbIE MOKHO TIPOBECTH
— IJIOCKOCTh U TIPUTOM TOJIBKO OZHY.
A ——
3

=

3) Moxkaxute, 9TO BCE MPSAMBIE, IIEPECEKAIOIINE JBE JaHHbIC MTapajlIeIbHbIC MPSIMBIE, JIEKAT B OJTHOM

IIJIOCKOCTH.

Jloka3arenbcTBo:

—

4) Tlo obOpa3siy 3ama4un No2 ONMHIIUTE TP BO3MOXKHBIX CITydasi B3AUMHOTO PACIIONIOKESHHUS MTPSIMOH U

TUIOCKOCTH B IIPOCTPAHCTBE U CAENANTe PUCYHKH.

= -

7

5) CdopmynupyiiTe npH3HAK MapaLIETbHOCTH TUIOCKOCTEW B TPOCTPAHCTBE.
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6) daubl qBe mapaieabHbie MIOCKOCTH. Yepes Touku A u B 0HOM MI0CKOCTH MPOBEACHBI
napajuieiIbHbIE MPSAMBIC, TICPECEKAIONINE JPYTYIO IIOCKOCTh B Toukax Al u B1. Haligure qymny otpeska
A1B1, ecnu AB=a. Crienaiite pucyHOK.

Pemienue:

7) YkaxkuTe N0 PUCYHKY CIIy4ail B3aHMHOTO PacIONOKEHHS MPSIMbIX B IPOCTPAHCTBE.

1. A. CKpeNIuBarouecs mpsmbie.

2. B. Ilepecekatoiuecs npsiMbIe.

E C. IlapannenbHble NpsMBIE.

Otger: 1 ,2 ,3

Oopasey evinoiHeHUA 300AHUTL

1. Touka M nexwurt Ha cepeaune pedpa AD terpasnpa DABC. IToctpouts cedenune Terpasapa
MJIOCKOCTHIO, TPOXoasIIel yepe3 Touky M napainensHo ocHoBanuio ABC.
Pemenmue: ! l

T.x. cexyIas MIOCKOCTh IPOXOJUT TApajIeNbHO OCHOBAHHIO => OTPE3KH NapailIeIbHBIX
IJIOCKOCTEN Oy IyT MapasulesbHbI [0 CBOMCTBY MapauIeNbHOCTH mockocTeii ( 1°. Ecom 2-¢
napaiesbHble IUIOCKOCTH NePeceyueHbl TPEThEH, TO JIMHUK UX TepecedeHus Oy IyT MapajuleibHbl).

é 1. Ioctpoum yepes T. M, MNIIAB.
M. 7/ 4 2. Tloctpoum yepe3 1. N, NKIBC.

2. Cpe)]Hsm JIMHUSA TpalClnuu JICKHUT B IIJIOCKOCTH Q. JIOKa)KI/ITe, YTO OCHOBaHUA TpalCiuunu

3. CoeqnanMm MK mo 2*.

¢ 4, MNK - uckomoe ceueHue.

napaajaCJIbHbI INIOCKOCTH .

Jano:

ABCD - tpanenus A[ )D

MN - cpennsist munus Tpanenuu, MN Ca.
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Hoxa3zare: BClla, ADlla.
Jloka3aTenbCcTBO:

T.x. MN - cpeaHss TMHUS TpAIEuu, TO 10 cBoicTBY cpeaneii muuun MNIIAD, MNIIBC =>

BClla, ADlla o npusnaxy napamuienbHocty npsamoi u miockoctu ( Hpusnax 1 - mu npamoii u
niaockocmu). Eciv ipsiMasi, He JIeKalas B JAHHOM MIIOCKOCTH, NapauieibHa Kako-HUOy 1b
IPSMOM, JIEKAIIEN B 9TOM IIIOCKOCTH, TO OHA NapajlIe/ibHa JAHHOM IIOCKOCTH), H9.T.1.

3. Ilpsimas m napayensHa auaronaan BD pom6a ABCD u He 1eXuT B II0CKOCTH pomoa.
Hokaxwute, uto M u AC - CKpeIUBaIOIIUECS PSAMBIE.

Jano: /
ABCD - pom6 . >
nigD,mea /M/
Hokazare: m=AC. A o
Jloka3arejbCTBO:

T.x. npssmas m || BD =>m || ABCD 1o npusHaky napajieabHOCTH OPAMOM U IIOCKOCTH. T1o
OIPEICTICHUIO TTapaUIe/IbHBIX psiMbIX M 1 BD nexar B oxHoli mwiockocty, a T.k. AC BD B
TOYKE HE JISKAIICH Ha PSIMOW M, TO MO MPU3HAKY CKPEIIUBAOIIUXCs MPsiMbIx, M-=-AC (
Ilpusnax (= npameix): Ecau ogHa U3 2-X NpsMBIX JIEKHUT B HEKOTOPOH IJIOCKOCTH, a Apyras
HepEeCceKaeT ATy IIOCKOCTh B TOYKE, HE JIeXKaIlel Ha TIePBOM MPSIMOM, TO 3TH MPSIMBbIE
CKpEIIUBAIOIINECS). Y.T.1I.

Bapuanmul 3a0anuii:

| BapuanT Il BapuanT
1. TlocTpouTs napasuiesenumne 1. ITocTponTs mapasuienenue
ABCDA:B:C1D: u HaiiTu napsr: ABCDAB:C1D: u nHaiiTu napsr:
1) napamnensHbie npsimbie K AD; 1) mapamnensHabie npsimbie K C1D1 ;
2) ckpemuBaromuecs npsmbie k AB. 2) ckpemuBaromuecs npsimbie K ADs.
2. Touka M nexwur Ha cepenuHe pedbpa AD 2. Touka M nexur Ha cepenune pedpa DC
tetpadapa DABC. [ToctpouTs ceuenne tetpadapa DABC. [TocTtpouts ceuenue
TETpa’Jipa INIOCKOCTHIO, MMPOXOIAIIEH uepes TeTpa’ipa IIOCKOCThIO, MPOXOAIIEH yepes
Touky M mapamnensHo miockoctd BDC. Touky M mapannensHo mockoct ADB.
3. Touka M€ miockocTy napajienorpaMma 3. Touka A o uT.BE «,aTouka CE a.
ABCD. [lokasars, uro CD  ABM. JlokaxkuTe, 4TO MpsMas IPOXOAAIIas Yyepes3

cepenunbl AC u BC I -na mmockoctu o.

4. Nans! napannenorpamm ABCD u tpanenust | 4. Jlan napamienorpamm ABCD M Touka S¢

ABEK c¢ ocnoBannem EK, ne nexamue B ABCD. Touku M u N - cepenunnt SB u SC.
ontHOM mockoctu. Jlokaxure, uto AD-EK. Jlokazate, uto MN-CD.

5. Jan napamienenunen ABCDA1B1C1Da. 5. Jlana yerbipexyronbHas nupamuga SABCD.
Touku K,L,M u N cepenunst cropon AD,BC, | Touku K,LM u N - A CepeauHbI
B1C1 u A1D1 cootBercTBeHHO. [lokaxure, uro | pedep SA,SB,SC u ' SD
miockocts KLMN I ABB1A. COOTBETCTBEHHO. \ Joxaxwure,

YTO IINIOCKOCTH
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KLMN I ABCD.

IIpakTnyeckoe 3ansitue mo teMe. «llepneHIUKYJISIPHOCTH NPSAMBIX H IJIOCKOCTEH

Leny pabomoi:

1. ®opMupoBaHHE JOTUIECKOTO MBIILICHHUS, IIPOCTPAHCTBEHHOTO BOOOPAKEHHS Yepe3 pelIeHue
3aj1a4;

2. Pa3BuUTh yMeHUE COCTABIATh HATJISAHBIC PUCYHKH JUTS 3a]1a4;

3. BocnuThiBaTh CaMOCTOSITEIILHBIC HABBIKU

QOobopyoosanue:

" y4eOHUKH;

" W3MEpHUTEIbHbIC HHCTPYMEHTHI,

" CHpPaBOYHBIN MaTepHall M0 TEOMETPUU

Xo0 3anamusn:

1. M3yuuTh yciaoBue 3alaHUi AJIs IPAKTHUECKOTO 3aHATHUA.
2. OTBeTUTHh HA KOHTPOJIHLHBIE BOIIPOCHI.
3. Odopmuts otyer o pabore.

Bapuanmui 3a0anuii:

Bapuanm 1
1. U3BecTHO, 4TO MpsIMbIC & U D mapasuiebHbI, IpsMas a TEePIeHIUKYIIIPHA TUTIOCKOCTH O,
npsiMast ¢ JISKUT B TUIOCKOCTH o. KakoBo B3anMHOe pacronoxeHue npsambeix b u ¢? Caemnaiite
4epTex U 000CHYHTE OTBET
2. JlaH mpsIMOYTOJILHUK CO CTOpOHaMU 3 U 4cM, B TOUKE MEpPeceUeHHs TuaroHasiei
MPSIMOYTOJIbHUKA BOCCTAHOBIIEH MEPIIEHANKYISP K TIOCKOCTH MPSIMOYTOJIbHUKA, JUTHHA
KoTOoporo 1

Bapuanm 2
1. JlmuHA HaKIOHHO#H 18 cM. YToi Mex Ty HakJIoHHO# 1 miockocTsio 30°. Uemy paBHa jmnHA
MPOEKIMU HAKJIIOHHOM Ha 3Ty MIIOCKOCTh?
2. JlaH npsIMOYTOJIBHBIN TPEYTOJIBHUK CO CTOPOHAMHU 3 ¥ 4CM, B BEpUIMHE OCTPOTO yria
BOCCTaHOBJIEH MEPIEHIUKYJIISP K IJIOCKOCTH TPEYTroJIbHUKA, IMHA KOTOoporo 7cM. Haiitu
PacCTOSIHUE OT BEPLIMHBI MEPIICHIUKYJISIpa 10 BEPIIMH TPEYTrOJIbHUKA.

Bapuanum 3
1. Touxu A u B pacnonoxeHsl o oAHy cTOpoHy miockoctu o, AC u BD — neprneHaukynsps K
stoit rockoctu, AC=6 cm, BD=3 cm, CD=18 cm. Haiigute paccrosiuue Mexay Toukamu A u B.
2. JlaH npsIMOYTOJIBHUK CO CTOPOHAaMH 3 U 4CM, B TOUKE NIEPECEUCHHUS] THATOHAJIEH
IIPSAMOYTOJIBHUKA BOCCTAHOBJICH MEPIICHIUKYIIAP K IIJIOCKOCTH NPAMOYTOJIbHUKA, JJIUHA
KoToporo 7cM. Halitu paccTosiHME OT BEPIUMHBI EPIIEHANKYIIAPA 0 CTOPOH MPSAMOYTOJIBHUKA.

Bapuanm 4
22




1. Tlpsimast a meprneHANKYIIpHA KaKI0H U3 IBYX MEepPECeKaromuXcs IpsIMbIX ¢ 1 d,
NPUHAIISKAIINX TI0cKoCcTH o. [Tpsimas b mapannensua npsmoii a. Kak pacnonoxena npsimas b
M0 OTHOIIEHHIO K TUIocKoCcTH 07 Cremnaiite 4epTek OTBET 00OCHYMHTE.

2. W3 Touku ynexaniell BHE TUIOCKOCTH MPOBEICHBI K 3TOH IIOCKOCTH JBE HAKIOHHBIC 10T
yriaom 30°, paBubie 243 . X npoekiun o6pasyioT Mexy coboit yroin 120°. Onpenennts
paccTosTHUE MEXy OCHOBAHUSIMHU HAKJIOHHBIX.

KOHmpOJleble eonpocol:

1. Kakue npsiMbie B IPOCTPAHCTBE HA3BIBAIOTCS MEPIICHINKYISIPHBIMU?

2. JlaiiTe onpeneneHne NEPHEHIUKYIIPHOCTU IPSIMON U TJIOCKOCTH.

3. CdopmynupyiiTe mpu3HAK MEPIECHAUKYIIPHOCTH MPSMOU U TUIOCKOCTH.

4. CdopmynupyiTe TEOpEMbI O B3aUMHOM PACTIOJIOKEHUN TPSIMBIX U TNIOCKOCTEH B
IPOCTPAHCTBE.

5. Uro Takoe nmeprneHIuKyisp, ONyIIEHHbIH U3 TaHHOW TOUYKH Ha INIOCKOCTH?

6. Uro Ha3bpIBaeTCA PACCTOSTHUEM OT TOYKHU J0 TUIOCKOCTH ?

7. Uro Takoe HAKJIOHHAsA, TPOBEICHHAS U3 JaHHOW TOYKH K TUIOCKOCTH? YUTO Takoe MpoeKIus
HaKJIOHHOM?

8. Cdopmynupyiite TeopemMy 0 TpEX MEPHEHANKYIIIpaX.

Pasznen 3. KoopauHaThl M BEeKTOPbI

HpaKTI/I‘leCKaﬂ paﬁoTa 1o TEME: ((I[eKapTOBbI KOOPAUHATLI B IIPOCTPAHCTBE>

Ienw 3anamusn:.

1. 3akpenuTh 3HaHMS U COBEPLICHCTBOBATH YMEHHUS 110 HAX0K/IEHUIO KOOPJMHAT TOYEK U
KOOPJIHMHAT BEKTOPOB;

2. HaxoxaeHue ckaasipHOrO IPOU3BEIEHUS BEKTOPOB;

3. BBINONHATH NpoCTEHNINE 3a1a4l B KOOPAUHATAX.

QOobopyoosanue:

"  y4eOHHKH;

. HN3MCPUTCIIbHBIC I/IHCprMCHTBI;

"  CIpaBOYHBII MaTepua Mo reoMeTpHH

Xo0 3anamus:
W3yuuTh ycrmoBue 3aAaHUMA TSI IPAKTUYECKOTO 3aHSTHSL.
OTBETUTH HA KOHTPOJIBHBIC BOIPOCHI.
Odopmuts otuet o padore.

W N~

Oopasey evinoanenus 3a0anuii

1. Haiigure:

a) IJIMHY BEKTOpa E, eciu Touka A(3;-1;5) u B(2;3;-4)
0) ckansipHOE MPOU3BEICHUE BEKTOPOB
Pemenue:

23



a) AB{2-3;3-(-1)x-4-5}={1;4:-9}

[AB| = JCDF + 4 + (-9) = VI + 16 + 81 = V98
6)a - b=3-0+0-(-1)4(-1)-2=-2
Ortser:

6)5'E=‘2

2. Jlaubl Toukn M(2;-1;3), N(-4;1;-1), P(-3;1;2) u Q(1;1;0). Bbrauciuth pacCTosTHHE MEXTY
cepenuramu otpe3koB MN u PQ (Ha puc. AB)

Pemenne
A
M
N 3+11+12+
-341 1 0
B( A B )=(—1;1;1}
Apy((1-CDY 4 A-02 4 -1 =VIFIF0=1
P

Q

3. Ompenenuts Bux A ABC, eciu A(2;4;-1), B(4;8;-2) u C(0;0;0)
Pemenmue:

Haiinem nunsl ctopon tpeyronbauka AB, BC u AC

AB:,E(*—ZF +@-4¢+(-2-1)=Vva+ie+1=v21

BC:,E(U—-!}:+(u—3}=+{n—(—2}}= = V16 - 64 - 4 =54

AC:,;E{U—ZF +0-47+(0-C1) =v&+16 +1=v21

AB=AC => A ABC paBHOOeapeHHBII
OtBet: A ABC paBHOOe1peHHBII
Bapuanm 1

1. HaiiguTe KoopauHATHI OPTOTOHAIBHBIX Tpoekmuii Touek A(1; 3; 4) u B(5; -6; 2) Ha
a) miockocth Oxy; 6) miockocts Oyz; B) ock OX; r) ock OzZ.
2. Ha ocu z HaiiiuTe TOUKy, paBHOYJaJIEHHYIO OT ABYX Touek A(-2; 1; 4) u B(3; 0; 1).
3. Haiingute ymHy oTpeska, coequnstomiero Touku a) A(2; 0; -1) u B(3; -2; 1) ;
0) A(1;2;3) u B(-1;0; 5)

Bapuanm 2

1. HaiimuTe KOOpAMHATH OPTOTOHAIBHBIX MPOEKINi Touek A(2; -6; 5) u B(-3; 4; -1) Ha
a) Iockocth OxZ; 6) mnockocth OXy; B) ocb Oy; ) och OX.
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2. Ha ocu y HaiiguTe TOUKY, paBHOyAaJIeHHYIO OT 1ByX Touek A(1; -3; 7) u B(5; 7; -3).
3. Haiigute nnuny oTpes3ka, cCoequHsomero Touku a) A(6; -2; 3) u Hayao KOOpJIMHAT ;
0) A(1;2;3) u B(x;2;-3)

KOHmpOJleble eonpocol:

1. HapucoBatrh cuctemMy KOOpAHHAT B IPOCTPAHCTBE U OTMETUTH HAa HEW Ha3BaHUE
KOOPJIMHATHBIX OCEH, EAMHUYHBIC BEKTOPA;

2. 3anucaTb Kakve KOOPAMHATHI UMEIOT €IUHUYHBIE BEKTOPA;

3. [latb ompenenenue paanyc-BeKTopa

4. 3anucaTh GOpMYIIBl KOOPIUHAT CEPEAUHBI OTPE3Ka, NJTUHBI BEKTOPA U PACCTOSIHIE MEXKAY
JBYMsI TOUKaAMHU

5. 3anucatb GopMyIIbl CKAJISIPHOTO IPOU3BEICHUS Yepe3 JJIMHBI BEKTOPOB U KOOPIUHATHI
BEKTOPOB.

HpaKaneCRoe 3aHATHE 110 TEME: «BCKTOPBI B MMPOCTPAHCTBE»

Ilenv 3anamusn.

1. KoppektupoBaTh 3HaHUs, yMEHHUS U HaBbIKU 110 TeMe: «KoopInHaThl U BEKTOPHI B
IIPOCTPAHCTBEY». 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS 10 TEME.
2. Omnpenenuts ypoBEHb YCBOCHHMSI 3HAHUM, OLICHUTD PE3YJIbTAT JEATEIBHOCTH Y4-Csl.

Oobopyooeanue:

"  yyeOHUKU;

"  W3MEpUTENIbHbIE UHCTPYMEHTHI;

"  CIpaBOYHBIA MaTepuai 10 T€OMETPUN

Xo0 3anamus:
W3yuuTth ycrnoBue 3aJaHUM TSI IPAKTUYECKON PabOTHI.
OTBETUTH HA KOHTPOJIHHBIC BOTIPOCHI.
Odopmuts otuet o padore.

W N =

Bapuanmui npakmuueckozo 3anamua:

Bapuanm 1

1. Hansr Touku A (3; — 1; 2) u B (5; 1; 1). Haitnure:
a) KOOpAMHATHI BekTopa AB; 0) |AB|.
2. lanwl Bektopsl 3 (—2; 3; 1) u b (4; — 1; 2). Haiigure:
a) KOOpJIUHATHI BEKTOpa 23 — b;
0) mpu KakoM 3HaYEHHH ) U Z BEeKTOP € (8; y; Z) 1 BEeKTOp @ KOJUTMHEAPHBI?
3. Haiimure ckansipHOE NPOM3BEICHHE BEKTOPOB A U b, eCIIu:
a)a(2;-41), b(32,-1); 6)lal=3,|b|=4,cos(ab) :é.
4. Haiiure 3HaUeHKE M, IIPU KOTOPOM BEKTOPHI & M b IEepIEeHIMKYIAPHEL, eciu & (2; — 4; m),
b (3;-1;5).
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1. Haiigure oS £ mexay Bektopamu a (2;3;—1)u b (3;-1; 2).

Bapuanm 2
1. Haner Touku A (3;—1;2) u B (5; 1; 1). Haiinure:
a) koopauHaThl BekTopa BA; 0) |BA|.
2. lanbl BekTopsl 3 (—2; 3; 1) u b (4; — 1; 2). Haiigure:
a) KOOpJMHATHI BekTopa a + 3b;
0) IIPY KaKOM 3HAYEHHH ) M Z BEKTOP € (8; y; Z) M BEKTOp b KOJUIMHEAPHBI?
3. HaiiguTe cKanspHOe IPOM3BEAEHHE BEKTOPOB & U b, eCIIu:
a)a(-2;3;1), b(-1;-1;4); 6)1al=2,|b|=5,cos(ab)=0,1.
4. Haiinurte 3Ha4eHne M, IIPU KOTOPOM BEKTOPHI @ U b NEPIEHANKYJIAPHSL, eciu A (3; 2; — 1),
b (2;m;-2).
5. Haiigute COS Z¢ Mexay Bektopamu i (3;2; - 1)u b (- 1; 2; 3).

Bapuanm 3
1. [anbl Touku A (3; —1; 5) u B (4; 1; 3). Haiinure:
a) KoopAMHATHI BekTopa AE; 0) |AB|.
2. Jlanbl BekTopsl 3 (3; — 4; 2) u b (- 2; 1; 6). HaiiguTe:
a) KOOpAMHATHI BeKTopa 23 + b;
0) npu KakOM 3HAYEHHHU X U ) BEKTOP T (¥; y; 5) ¥ BEKTOpP & KOJUTMHEAPHBI?

3. Haiigure ckanspHoe MpoM3BeIeHNE BEKTOPOB @ U b, eCIIH:

a)a(3;-1;2), b(2,3,-4); 6)lal=2,|b|=3,cos(ab) :g

4. Haligure 3HaYeHHE M, TP KOTOPOM BEKTOPHI 3 M b IEepIEeHAMKYIApHBL, ecid & (3; — 1; m),
b (2; 4; 3).

5. Haiimure cOS £ mexay Bekrtopamu a (—1;2;3)u b (2; - 1; 3).

Bapuanm 4
1. anbl Touku A (3; —1; 5) u B (4; 1; 3). Haiinure:
a) KoopAMHATHI BekTopa BA; 0) |BA|.
2. Jlanbl BexTopsl @ (3; —4; 2) u b (—2; 1; 6). Haiigute:
a) KOOpAMHATEI BekTopa 3 — 3b;
0) IIPY KaKOM 3HAYEHHH X M J BEKTOP T (x; ; 5) ¥ BEKTOP b KOJUIHHEAPHBI?
3. HaiiuTe cKaIapHOE IPOU3BENIEHHIE BEKTOPOB 3 U b, eciu:
a)a(1;-2;4), b(2;-1;3); ©6)lal=5,|b|=3,cos(ab)=0,2.
4. Haiinurte 3HaueHne M, TIPU KOTOPOM BEKTOPHI @ U b NEPIEHANKYJIAPHBI, eciu A (3; 2; — 1),
b(m;3;1).
5. Haiimure COS @ mexnay Bektopamu 3 (3;—1;2)u b (3;2; - 1).

KOHmPOJleble 80NPOCHL.
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JlaiiTe onpeneneHrue BEKTopa.

Urto MBI TOHMMAEM TIOJI: a) JUTMHON WJIM MOJIyJIEM BEKTOpa, 0) HampaBlieHUE BEeKTOpa?
Kakue BEeKTOpBI Ha3bIBAIOTCS: ) PaBHBIMH; 0) KOJUIMHEAPHBIMU; B) MMPOTHUBOIOJIOKHBIMU?
OOBbsicHHTE, UTO MBI Ha3bIBaEM: a) CYMMOH, 0) pa3sHOCTHIO IBYX BeKkTOpoB? Kak mx
IOCTPOUTH?

AW N~

Kakwue cBolicTBa C0KE€HUSI BEKTOPOB BbI 3HaeTE?

UTo MBI TOHMMAEM 1101 TPOU3BEICHUEM BEKTOpA HA YUCIIO?
Kaxkue cBolicTBa Mpou3BeICHHS BEKTOPA Ha YHCIIO BbI 3HAETE?
JlaiiTe onpeneneHue CKaIsIpHOTO MPOU3BEICHHS IBYX BEKTOPOB.

XA NW

Kak mocTpouTs npsIMOYTOJbHYIO CHCTEMY KOOPJMHAT: a) Ha TUIOCKOCTH; 0) B
IpOCTpaHcTBE?

10. ITo kakoit popmyIie BEIYUCISAETCS CKAISIPHOE MPOU3BEICHUE IBYX BEKTOPOB B
KOOpAMHAaTax?

11. ITo xako#t Gpopmyiie BEIYUCISAETCS Yrojl MEKAY ABYMs BEKTOPaMHU B KOOpAUHaTax?

Pa3znen 4. Hauaia MaTeMaTHYeCKOI0 AaHAJIU3A
HpaKTI/I‘leCROC 3aAHATHE 110 TEME: « Hpon33021naﬂ»

Ilenv 3anamusn.

1. KoppekTtupoBaTh 3HaHUS, YMEHHMs M HaBBIKM IO Teme: «BblunciieHue mnpou3BOIHBIX
anredpandeckux QyHKIUN».

2. 3aKkpenuTh U CHCTEMAaTH3UPOBAThH 3HAHMS MO TEME.

3. Onpenenutb ypoBEeHb YCBOSHHS 3HAHUI, OLIEHUTH PE3YJIbTaT 1E€ATEIbHOCTH yU-Csl.

Oobopyoosanue:

"  yyeOHMKU;
*  Ta0nMIa NPOU3BOJHBIX AIEMEHTAPHBIX (DYHKIIMH;
"  MUKpPOKaJIbKYJSATOPHI

Xo00 3anamus:
1. OrtBeruTh HAa KOHTPOJBHBIE BOIPOCHI:
a) Chopmynupyiite onpeaesieHne MPOU3BOIHON (YHKIIUH.
6) ChopmynupyiiTe mpaBuUiia BEIYUCICHUS MPOU3BOIHBIX anreOpandeckux ¢yHkiun. [lo
00pa3ily BBIOIHUTH TPEHUPOBOYHBIE 3aJaHMSI.
2. W3y4uuTh ycroBue 3aAaHUI ISl IPAKTUYECKOM PabOTHI.
3. Odopmuts oTuer o padore.

Ykazanua k evinonnenuro npakmu4ecKux 3a0anuii:

f'(x)
g'(x)
Pemienne. Ilonb3ysice mnpaBuwinamu auddepeHuupoBaHus —anredpanyeckux (yHKIMA U

dbopmynamu AU pepeHunpOBaHUS FIEMEHTAPHBIX (PYHKIIHNNA, BEIYUUCIUM IIPOU3BOJIHBIE:
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!

f'(x):(%x3 —3x° +5xj :%(X?’)’ —S(XZ)I +5(x) =x2-6x+5;

9'(x)= (2x —1,5x2) =2(x) —1,5(x2) =2-3x.
Takum 00pa3oM, HYKHO PELIMTL HEPABEHCTBO:
x? —6Xx+5
- T <
2 —3X
PaznoxuM unciurein HpO6I/I Ha MHOXHWTCJIN:
X? —6x+5=0, X =1, X, =5; x> —6x+5=(x-1)fx-5).

(x—1)x—5)

<0 MeToA0M MHTEPBAJIOB.
2-3X

HepasencrBo

Hynu uncnurens: x = 1, x = 5. Hynb 3Hamenarens: X =

2

3
2

OTrBeT: (E ;1}U [5;+oo).

Bapuanmut 3a0anuii

Bapuanm 1
1. Tlonw3ysace Qopmynamu u mnpaBwiamMu auddepeHIUpoBaHHs, HANAWTE TMPOU3BOJHBIE
byHKIMI:
4 2 8 2 1+X . —
a)y=5x" —35X° +X+6; 6)y:£;+x j\/;; B)y= PR, ; T)y=2sin(3x+6)

2. Peumre ypasuenne f'(x)=0, ecn f(x)= (4 - \/;)2 .

Bapuanm 2

1. Tlonw3ysace ¢Gopmynamu u mnpaBuwiamMu auddepeHIUpoBaHUs, HaANIUTe NPOU3BOJIHBIE

GyHKIMH:
5 .3 ) _1-%?
ay=——X ++/X +3; 6)y:(x —3x—2)\/§; B)y—1 3
X - X
2. Peumre nepaserctso f'(x)>0, ecmn f(x)=2x% —9x* +12x +5.
Bapuanm 3

1)y = (1-4x)%

1. [onb3ydace ¢opmynamMu u mpaBwiaMu JIuddepeHIpoBaHUs, HaWAWTE MPOU3BOJHBIC

byHKUIMA:
a) y =07x° — 233 +075x% + = 6) y =(x+2)sinx; B)y = X
’ 3 ’ 10" ' X+3’

cos(2mr + 2x)

2. Pemmre ypasuenune f'(x)=0, ecmn f(x)=x*-2x? +1,

Bapuanm 4
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1. Tlome3ysace dopmynamMu u mpaBuigaMu U EpeHIIUPOBAHNS, HAWIUTE MPOU3BOIHBIC
byHKIMA:

in
a)y= ox10 0,05x4 _%X +03; 0)y :(4_ XZ)COSX; B)y = 2SI X3 Dy :(5X2+4)3
5 3
2. Pemute ypaBHeHUE f'(X):O,eCJm f(x):—%+10; —9x

IIpakTnyeckoe 3axanue no reme: «IIpuMeHeHne HeNMPepPHLIBHOCTH W MPOU3BOJIHOI»
QDu3zuuecKkuil cmulci RPOU3BOOHOIL.

Lenv pabomer:

1. KoppekTupoBarh 3HaHHs, YMEHHS U HABBIKU 10 TeMe « DU3NUECKUI CMBICI IPOU3BOIHOIN
2. 3aKpenuTh U CHCTEMATH3UPOBATH 3HAHUSA MO TeMe « DUINIECKUN CMBICI TIPOU3BOTHON
3. OmpenenuTs YpOBEHb YCBOSHHS 3HAHUH, OLIEHUTh Pe3yJbTaT ACSITEeIbHOCTH yU-Csl.

Oobopyooeanue:

" MHCTPYKLHMOHHO - TEXHOJOTUYECKUE KaPThI;

* Ta0aMLa OIPOU3BOIHBIX HIEMEHTAPHBIX (DYHKIIMIA;
"  MUKPOKaJIbKYJSATOPHI.

Xo0 3anamusn.

1. OtBeTUTh HAa KOHTPOJIbHBIE BOIIPOCHI:

a) B ueMm coCcTOUT MeXaHWYECKUH CMBICI IPOU3BOTHON?

0) Temo aBMXeETCs MO MPSAMOH corylacHO 3akoHy X(1). 3anummTe GOpMYIIbI TS HAXOKICHHS
CKOPOCTH M YCKOPEHUS TeJla B MOMEHT BPEMEHH 1.

[To 06pa3iy BBINOJIHUTH TPEHUPOBOYHOE 3aJaHUE.

W3yunuthb ycrnoBue 3aiaHUN ISl IPaKTUYECKON pabOTHI.

Odopmuts otuet o padore.

Hown

Ykazanusa k evinonnenuro RpaKkmu4ecKux 3a0anuil.

Ilpumep 1. Teno IBUKETCS N0 MPSIMON COTJIACHO 3aKOHY X(t) =t3-2t+5. Haiinure ckopocts 1

YCKOPEHHE TOUKU B MOMEHT Bpemenn ty =4.

Pewenue. CKOpOCTI) ABWKCHUA — OTO MPOU3BOJHAA OT IIYTHU 11O BPEMCHH, CII€A0BATCIBHO,
!
v(t)=x'(t)= (t3 —2t+ 5) =3t2 -2,

3Ha4YUT, B MOMEHT BPEMEHHU tO =4 CKOpPOCTb JJAHHOTO JIBM)KCHUS TaKOBa: V(4) =3 42 —-2=46.

Tak Kak HaM M3BECTHA CKOPOCTh JBIKEHMS KaK (YHKIMS BPEMEHH, MBI MOKEM HaiTH
’
. ' 2
YCKOPEHHE TOTO IBUKECHMUS: a(t):v(t)=(3t _2) — 6t

3HauMT, B MOMEHT BpeMeHH 1y =4 yCKOpEHHE TAHHOTO JIBHKEHUS PABHO: a(4) =6-4=24.

OTtBer: 46; 24
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Bapuanmu 3a0anuii:

Bapuanm 1

CKOpOCTb TOUKH, ABUXKYIIEHCS 110 PSMOIL 110 3aKOHY x(t) = %t3 —5t2 , paBHa
1 1
a) gt2—5t; 6) t3 —5t; B)t%2-10t; 1) gt“—5t3.

Touka ABMKETCS MO NPSIMOU MO 3aKOHY s(t): 2t? -3t —1. E& MruoBseHHas CKOpPOCTH
v(3) pasua:

a)8;, 0)6; B)10; T1)9.

. YCKOpEHME TOUKH, IBHXKYLIEHCS MO MPSIMOM 1O 3aKOHY S(t) =3 —5t2 paBHoO:

a) 2(3t—5); 6)9t>—10; B) 3t%—10t; ) 6t—8.

Teno mMaccoil M ABMKETCS O 3aKOHY X(t)= 3cos 3zt . Cuna, feiicTByrOmas Ha TENO B

MOMEHT BpeMeHH t = % , paBHa:
a)0; 6) 27z°m; B) 97°m; 1) 9m.
Bapuanm 2

CKOpOCTh TOUKH, ABMKYLIEHCS IO MPSIMOU 110 3aKOHY X(t) = %tz —4t , paBHa
1 1
a) Et2—4t; 6) t2 —4t; B)Et3—4t2; r)t-4.

Touka ABMXKETCS MO MPSIMOW MO 3aKOHY S(t): 4t? —5t + 7. E& MruoBeHHast CKOpPOCTh
v(2) papua:

a)l1l; 6)13; B)12; r)10.

. YCKOpEHHE TOUKH, JIBUKYIIEHCS 110 IPSIMOM 10 3aKOHY s(t) =22 -3 paBHO:

a) 6-6t; 6)2(2-3t); B) -3t°+4t; 1) -3t+4.

Temo mMaccoit M ABHKETCA 110 3aKOHY X(t): —2sin 2zt . Cuna, neiicTByIomas Ha TEJo B

MOMEHT BpEMEHH t = %, paBHa:
. . 2. 2
a)0; ©0)8m; B)8z“mM; r)4xr°m.

Bapuanum 3
CKOpOCTb TOUKH, IBHXKYIIEHCS 1O MPSMOI MO 3aKOHY X(t) =3t + 2t 2, paBHa
a) Ot2 +4t; 6) 3t%+2t; )9t +2t; 1) 3t +2td
Touka ABMXKETCS MO MPSAMOM 10 3aKOHY S(t) =-t? +10t — 7. B& MruoBeHHas CKOPOCTH

V(1) pasHa:
a)6; 0)8; B)10; T1)09.

. . 1
. YCKOpEHME TOYKH, JIBIKYIIEHCS MO MPSIMOM IO 3aKOHY S(t) = §t3 — 6t paBHO:
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a)t2-6; 6)3t—1; B)2t; 1) 2t—6.
4. Teno mMaccoil M IBUXKETCS MO 3aKOHY X(t)= 2sin4zt . Cuna, qeiicTBYIOIIas Ha TEJIO B

MOMEHT BpeMeHu t = % , paBHa:
a)0; 6)16z°m; B)16m; 1) —327%m.

Bapuanm 4

1. CxopocTb TOUKH, IBUKYILIEICS 10 IPSIMOMN 110 3aKOHY X(t) =23+ %tz , paBHa
a) 2t2 +%t; 6) 6t% +05t; B) 6t2 +%t; r) 6t +05.

2. Touka ABMKETCS MO MPSAMOU MO 3aKOHY S(t)=3t2 + 2t —1. E€ MraoBeHHass CKOpOCTh
v(3) pasma:
a)18; 0)16; B)20; 1) 14.

3. YckopeHHe TOYKH, NBUKYILEHCS 10 MPSMOH 110 3aKOHY S(t) =2

a) 2t-1; 0)t-1; B)ts—tz; r) 2.

4. Teno maccoil M IBUKETCS MO 3aKOHY X(t): —3c0s 2zt . Cunia, neiicTByOIIAs HA TEJIO B

—1t paBHo:

MOMEHT BpeMeHH t = %, paBHa:
a) —127°m; 6)0; B) —12m; r)12m.
Konmponvnwvie 6onpocwi:
1. B uem cocTOUT MEXaHWYECKUN CMBICI MPOU3BOJIHOMN?

2. Teno OBWKETCS MO MPSIMOI coriacHo 3akoHy x(t). 3amummre HOpMyIbl Ui HaXOXKICHUS
CKOPOCTH U YCKOPEHHS TeJla B MOMEHT BpEMEHH 1.

|. «I'eomempuueckuii cmvicn npou3zeo0Hoi)

Ilenb 3anamusn.

1. KoppekTtrupoBarh 3HaHHs, yMEHHS U HABBIKU T10 TEME:
«I"eomeTpr4EeCKU CMBICII TPOU3BOIHOM

2. 3aKpennuTh U CHCTEMAaTU3UPOBATh 3HAHMS 110 TEME.

3. OnpenennTs ypOBEHb YCBOCHHSI 3HAHUM, OLICHUTh PE3yJIbTaT

ACATCIIBHOCTH Y4-Co.

Oobopyoosanue:

"  y4YeOHHKH,
*  Tabauia NpOU3BOAHBIX AJIEMEHTAPHBIX (PYHKIIHIA;
"  MHUKPOKAIBbKYISTOPHIL.

Xo0 3anamusa:
1. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
a) JlaiiTe onpezeneHye KacaTeabHON K KpUBOI B TaHHOM TOUKe.
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6) Uto Takoe yrinoBoi K03(hHUIIHEHT KacaTeabHON?
B) B 4uem 3akirodaercs reoMeTpUIECKU CMBICI MPOU3BOAHON PyHKIHH?

r) Hanummre ypaBHeHHe KacaTeIbHOW K KPUBOM B TAHHOW TOYKE.
2. N3yuuTs yciioBue 3agaHuil A MPAKTUUECKOM paObOTHI.
3. Odopmuts oTuer 0 padoTe.
Bapuanmui 3a0anuii:

Bapuanm 1

1. YrnoBo#t ko3 dunment cexymiei k rpadpuxy pyaxmum f (x) = % x2 +1, pOXOAAIIeH Yepe3

TOUKH ¢ abcuuccamu X1 =0,Xo =05 pasen:
a) 1,25; 6)0,25; B)1,5; 1)0,625.

13

2. YrioBoii ko3 duimeHT kacatenpHol K rpaduky ¢pyHkuun f (X) = 3 X —2X B TOUKE C

adciuccoit X =1paBeH:
2 1

a)-1;, 06)-2—; B)I1, 1) =.
) ) 3 ) ) 3
3. Vri10B0ii K03 duIIHEHT KacatenbHOM K rpaduky Gyuximn f(X)=2c0s2X —sin4x B Touxe ¢
. T
abcuuccoil X = . paBeH:
a)8;, 0)2; B)-2; 1)0.
B 3x2 +2

4. YpaBHEeHHEM KacaTeabHOU K rpaduky GpyHkiuuu f (X) = 1 B TOYKE C abcuuccoun
X —

Xo = 0 sBisteTcs:
a) Yy=2x—2; 0) y=2Xx+2; B)Yy=-2X+2; 71)Yy=-2Xx-2.
Bapuanm 2
1. YrnoBoii ko3¢ ¢unmeHT cexymei k rpapuxy pyHkmmun f (X) =2x% - 1, mpoxoasieii yepes
To4KH ¢ abcumccamu Xp =—05,Xy =0 paBen:
a)-0,5; 06)0,25; B)-1; T1)0,75.
2. YrnoBoii ko3 dunmeHT KacaTenpHoU K Tpaduky ¢pyHkumun f (x) = —% x* + x3 B Touke ¢
abcrmccoit X =—1paBeH:
a)3; 06)4;, B)7, 1) %
3. YrioBoit ko3¢ duieHT kacatenbHol K rpaguky GpyHkiuu f (X) =3siN3X — COS2X B TOYKE C
. Vs
abcuuccoit X = 5 paBeH:
a)V3; 6)10; B)9++3; 1)6.

3 3+ 2x?2 3
4. YpaBHeHHeM KacatenbHO# K rpaduky pynkiun f (X) = B TOYKE ¢ abcruccoi

X+1

Xo = 0 sBisiercs:
a) y=-3x+3; 0) y=3x+3; B) y=3x—-3; 1) y=-3x—-3.
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Bapuanm 3
1. VrioBoi ko3¢ uimeHT cekymien k rpapuxy Gynaknun f (X) =1- % x2 , IPOXOIAIIEH Uepes

TOYKH ¢ abcuuccamu X; =0,5,Xo =1 paBen:
a) 1,25; 06)0,25; B)1,5; r)-0,75.

o . 1
2. YrnoBo#i k03 PunmeHT kacatenbHoU K rpaguky ¢pyHkuun f (x) =2x3 - 2 x4 B Touke ¢

abcumccoit X =—1paBeH:
a)6; 0)4; B)8, 1)-0,75.
3. Vry0B0i K03 duIMenT kacarenbHol K rpaduky dyukimu f(X)=c0os3x —2sin2xX B Touke ¢

. V4
abcruccoit X = 5 paBeH:

a)0; ©6)7, B)-1; 1)l

" 2X+1 "
4. YpaBHEHHEM KacaTelIbHOU K rpaduky GpyHkuuu f (X) = B TOYKE C abcruccon

x2 -1

X = 0 aBmsercs:
a) y=2x+1; 0) y=-2x-1; B) y=2x-1; 1) y=-2x+1.
Bapuanm 4
1. YrioBo#i ko3ddunmeHT cexymieit k rpadpuky Gynkiun f (X) =1-2x°2 , IPOXO/IAIIEH Yepes
TOYKH ¢ abcuuccamu Xp =—1,Xo =—05 pasen:
a)3; 0)0,25 B)LS5 T1)-2

. . 1
2. YrnoBol ko3pUIUEHT KacaTenbHOU K rpaduky pynkuun f (x) =3X+ 5 x> B TouKE C

abcruccoit X =1pasen:
a)4; 0)2,5; B)LS5 135
3. Vri0B0i K03 duIHenT KacatenpHo# K rpaduky bymkimu f(X)=sin6x + 2c0s3X B Touke ¢

. V4
abcruccoit X = 3 paBeH:

a)l; ©6)-1; B)6; T1)0.
1-3x

X“+1

4. YpaBHeHHEM KacaTelbHO# Kk rpaduky Gyukmmn f(x)= B TOYKE ¢ abcuuccoi

X = 0 aBnsercs:
a) y=3x+1; 0) y=3x—-1; B) y=-3x+1; 1) y=-3x-1.

Il. «<hccaenoBanue pyHKIUN U TOCTPOeHHE ee rpadukay

Ilenwb 3anamusn.

1. KoppekTupoBarh 3HaHUS, YMEHHS M HaBbIKU 10 TeMme: «lccnenoBanue (QyHKIMU U TOCTPOCHHE €
rpadukay.

2. 3akpenuTh U CHCTEMAaTU3UPOBATh 3HAHHSA IO TEME.

3. Omnpenenuts ypoBEeHb YCBOCHUS 3HAHUH, OIIGHUTH PE3YJIbTAT ACATEILHOCTH 00YUJarOIINXCSI.

Oobopyooeanue:.

=  TaOIUIIBI IPOM3BOIHBIX dJIEMEHTAPHBIX (PYHKITHH;
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®  MUKPOKAJIBKYJIATOPHI.

Xo0 3anamus.

1.  OtBeTHTHh Ha KOHTPOJILHEIE BOIPOCHI:
a) Kakyro Touky Ha3BIBaOT KPUTHUECKON (CTAIIMOHAPHON) TOYKOH (DYyHKITHH?
0) ChopmynupyiiTe mpu3HaK Bo3pacTaHus (yObIBaHUs) (pyHKIINY.
B) CchopmynupyiiTe mpu3HaKk MakCuMyMa (MHHIMYMa) (OyHKITHH.
r) Onumure cxeMy UCCIeOBaHuS (yHKITHH.
2. C momonibio 00y4arorield TabauIlbl TOBTOPUTH IIAH UCCIICIOBaHUS (DYHKIIUN U U3yYUTh 00pa3Iibl

PEIICHHBIX MPUMEPOB.

BrImmorHUTE 3a0aHUS 171 CAMOKOHTPOJIA (B TAOJIHIIE).
N3y4auts yciaoBue 3aqaHuid Ui MPAKTHUECKON padoThI.
Odopmuts otyer 0 pabdoTe.

~w

o

Oobyuarowan maobauya

3aoanue. Viccnenyiite u noctpoiite rpadpuxku GyHKINU:

2

X
a) f(x)=3x*-4x® +1; 6) f(x)=——.
x® -1
IInan
[Ipumenenue mana
Ne WCCIIEIOBAHNSA
ara DOyHKIUU 2
a) f(x)=3x* -4x® +1 6) f(x)= 2X .
X —

1 | Haxomum obGaacth
orpeesIeHHsI
GyHKIMH

x> -1=0, x=41,
D(f)=(-0;-1)U(-52)U
U(1;+oo)

2 Uccnenyem

f(—x)=3x" +4x® +1=+f(x)

f(X) = QyHKIHsA

bynkmo Ha | — (yukius HE yeTHas, HA X2 —
4ETHOCTB,

HEYeTHAs YeTHas
HEYETHOCTh

3 | Haxommw  mymi [ x4 _ 4x3 110, (3x* - 3x3 ) g

xopuH) (yHKIMHK =0,
(xopuu) QymKMK —(x3—1)=0, W2 _1
¥ TPOMEKYTKH €&
3HAKOIIOCTOSIHCTBA (x — 1)2 (3x2 +2X+ 1): 0, X="

X—1=0, X=1- nyns pyaxuuu

34




MIPOU3BOIHYIO

e | 11 00=(ex 1) -1z - o) -

Gyakuun  u o eé -12x° :12X2(X_1)’ x* -1
KPHUTHYECKHE
TOYKH f' (X): 0 = x=0;1 - kpurnueckue 2X(X2 _1)_ 2%3 2%

TOYKH QYHKIIUU - (X2 B 1)2 - (X2 _ 1)2

f' (X) =0 = x=0 - kpurnueckas

ToYKa (PyHKIINU

5 | Haxogum
MIPOMEXYTKH .

MOHOTOHHOCTH, F + x

TOUKH J"fﬁ_lfﬁﬂ“‘*—uﬁu 1™

JKCTpeMyMa u
KCTPEMYMBI

GyHKIHHI y (_1)<0,y' (0,5)<0’y.(2)>0 y (_ 2)> 0,y (—0,5)>O,

x=0 — He ABISETCS TOUKOM y' (0 ,5) <0,y (2) <0,
dKCTpeMyma, x=1 — Touka
MHUHAMYMA, Ymin = y(l) =0 x=0 — Touka MakcUMyMa,
Ymax = ¥(0)=0
6 | Haxomum mpenen ) 4 3 2
ynkmumn pu A|IFTJ_ (3X —4x +1):°O lim > =1
X —> 400 X—>300 Ax—to0 x4 _1
7 Crpoum ACKH3
rpaduka GyHKITIN \
1n |
L
ll"\
" i
\ /
" / ;
A W
o

Bapuanmu 3a0anui
Bapuanm 1
X
1. HUccnenyiite pynkuuto f (x) =5~ x* Ha MaKCHMyM X MHHHMYyM.

2. HUccnenyiite ¢ MOMOIIBIO MPOU3BOJHON (HYHKITUIO f(x)=2x3 —3x?+5 u mocrpoiite ee
rpaduxk.
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3. Haiigure HanOomnbIilee M HAaUMEHbIIEE 3HAUYCHUS (PYHKIIUU f(X): x* —8x® —9 Ha oTpeske

[0:3].

Bapuanm 2

1. Uccnenyiire pynkuuto f (X) = x> —3X Ha MAKCHMyM H MUHHMYM.

. . 1 .
2. HUccnenyiite ¢ mOMOUIbIO MPOU3BOJHON (HYHKIUIO f(x):——x3 +15x% u mocrpoiite ee

rpaduk.
3. Haiinure HanbombIee U HaMEHbIIee 3HaUCHUS (PyHKUIUU f(x)= —x* +2x% + 3 Ha oTpeske

[0:4]
Bapuanm 3

1. HWccnenyiite pynkuuto f (x) = XT —2x% +5 Ha MAKCHMYM M MHHHMYM.

2. HccnenyiiTe ¢ moMoIIbo Ipou3BogHoN pyHKiuio f (X) = 2x3 —3x? u moctpoiite ee rpaduk.

3. Haiigure HanboablIee 1 HauMEHbIIIEE 3HAUYECHUS kumn f(X)=x* —8x% —9 na orpeske
YH p

[-3:5]

Bapuanm 4
1. HUccnenyiite pynkuuto f (X) =12x — X Ha MAKCHMYM U MHHHMYM.

. . 1, 15 .
2. HccnenyiiTe ¢ MOMOIIBIO MPOU3BOAHON (HYHKIIHIO f(x):—x _EX U TIOCTPOUTE €e

rpaduxk.
3. Haiigute nauOosiblliee W HaWMEHbIIEE 3HAYCHHUS (OYHKIIMH f(X):X3 —3X Ha oTpe3ke
[-15;2]

IIpakTyeckoe 3ansaTHe no teme: «IlepBoodpasnasn»

Ilenb 3anamusn.
1. KoppektnpoBaTe 3HaHMS, YMEHHMS WM HaBBIKM IO TeMme: «Bprancienue
EepBOOOPA3HBIX QYHKIUI.
3aKp€HI/ITI> N CUCTEMATU3HUPOBATH 3HAHUA IO TEMCE.
3. Omnpenenuth ypoBEHb YCBOEHHsI 3HAHHWM, OLIGHUTh pe3yjbTar
NEeSITeTHHOCTH Y4-Csl.

Oobopyoosanue:
*  TabauIbl TEPBOOOPA3HBIX HEKOTOPBIX (YHKIUI;
"  MHUKpPOKAJIbKYJISATOPBI.

Xo00 3anamua:
1. OrtBeTuTh Ha KOHTPOJIBHBIE BOTPOCHI:
a) 4TO Ha3bIBaeTCs MepBOOOpa3HOM PpyHKIIUN?
0) chopMynupyiiTe OCHOBHOE CBOMCTBO NEPBOOOPA3ZHOM.
B) chopmynupyiite Tpu mpaBuiIa HaXOKICHUS IEPBOOOPA3HBIX.
r) 3anumute Gopmyny Herorona-Jleibuuma
N3yunTh 00pasibl pelIeHHbIX TPUMEPOB.
3. BpImonHATE 3a1aHUS TSI CAMOKOHTPOJIS.

N
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4. HW3y4uThb yCIOBUE 3aIaHUM JIJIS1 IPAKTUIECKON pabOTHI.
5. Odopmurs otyer o padore.

Ykazanusa k evinonnenuio npakmuueckux 3a0anui

IIpumep 1. Bersacaure, sBisiercs i F(x) = s x3 —3x+cosx —1 nepBOOOPa3HOM A HyHKIIMU

f(x)zéx2 —3-sinx naR?

Pemenne. Haxonum

!

F’(x)z(éx?’ —3x+cosxj :é3x2 —3-1+(—sinx):§x2 ~3-sinx= f(x).
CrenoBaTebHO, IO ONPEACIICHUIO F(X) = S X3 —3X+C0SX—1 sBisieTcsl MEPBOOOPA3HOMN JIs

byHKIIUN f(X)z%X2 —3-sinx HaR.

Mpumep 2. [na GyHKIUN f(x):%— 12
X €os” x

MIPOXOAUT yepe3 Touky M (% 1+ 2\/; j .

HaluTe NepBOoOOpasHyro, rpaguk KOTOpou

Pemienne. Ilo ocHOBHOMY CBOICTBY MepBOOOpa3HBIX Ji00as MepBooOpazHas (YHKIUU

f(x)= 2 1 samuceiBaeTcs B Bume  F(x)=2- 2/X —tgx+C = 4/x —tgx+C..

\/; COS2 X

T . .
Koopaunatel  Touku M(Z A1+ ZJZJ rpadvka HCKOMON  MEpBOOOpPA3HON  JIOJKHBI

YAOBJICTBOPATH YPABHCHUIO!
1+ 2Jr =4~ —tgz+C.
4 4

OTcroga HaXxOJIUM, YTO

1+2\/;:2\/;—1+C,
Cc=2.
CrnenoBartenbHO, ypaBHEHHE HCKOMOM 1epBOOOpa3HON UMEeT BUL: F(X) =4x — tgx+ 2.

2
Ipumep 3.. Beraucnure uHTErpa I(— A% + 4 + X? )dx .
-2

Pemenne. Haiinem MHOXeCTBO BcexX MEPBOOOPA3HBIX s GYyHKIMH — 4X + 4 + x2:
2 3 3
X X X
F(X):—4'7+4'X+?+C:—2X2 +4X+?+C.

[Tonb3yscek popmynoit HetoTona-Jleitbuuna, nosydaem:

JZ.(—4X+4+ xz)dx:[—sz +4x+§]

-2

2

) =[—2-22+4-2+§J—[—2-(—2)2+4-(—2)+(‘2)3]:

3
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= —8+8+§j—(—8—8—§j:21£. OTBeET: 21£.
3 3 3

Tecm ona camokonmpons.
Bri6epute npaBuibHBINA BapUaHT OTBETA.

1. Dyuknus F(X) =3x% + 0,5c0s82X+5 sBusiercs mepBooOpa3sHO A QYHKITUH:
a) f(x)=6x—sin2x; 6) f(x)=3x>+05cos2x; B) f(x)=9x> —2sin2x.

! —i. IlepBoobpasuas mwist pyukuuu ((X), rpaduk KOTOPOi

sin? x \/;

MIPOXOJTUT Yepe3 TOUKY [% N 1j , 9TO:

2. Jlana dyHKIMSA g(x):

a) G(x)=—4/x —ctgx+ 47z ; 6) G(x)=ctgx—4/x +2; B) G(X)=—ctgx—4/x + 2.

Bapuanmui 3a0anuii:

Bapuanm 1

1. SBnserca nmu QyHKIUSA F(X): x? +3x+1 mepBooGpasHoil s GYHKIHH f(X) =2X+3 Ha
R?
2. Jns pynkuuu f(X) =30° — 60 HaiimuTe TepBOOOPa3HYIO, rpadHUK KOTOPOH MPOXOIUT Yepes
Touky M (1;4).
3. Haiiti mmomane urypsl, orpaHnueHHON JUHUSAME: X = -1, X = 2, ocbto Ox u mapaboioi
y = 6+x°
Bapuanm 2
1. SBnserca au QyHKIUSA F(X) = —% +5X+ 2 mepBooOpazHoit 11t pyHkuuu f (X) =—x3+5
Ha R?
2. Jns GyHKIMH f(X) =50 — 60 maiiaure neppoobpasHylo, rpaduK KOTOPOii TIPOXOAUT Uepes
Touky M (— 1;4).
3. Haiitu momanp GUrypsl, orpaHUueHHON MMENAME: ¥ = X+1, x = -1, x =1
Bapuanm 3

1. SBnserca mu QyHKIMS F(x) = x? — X nepBoobpasHoit ast pyrKimy | (X) =2X-1 nHa R?
2. Jns dbyHKIMn f(X) = —48° — 4 wmaiinurte nepBo06Pa3HYIO, rpadUK KOTOPOI IIPOXOIUT Yepes
Touky M (2;4).
3. Haiitu momans (Urypsl, OrpaHUYEeHHOH MMHUAMH: Y = 4X - X2, y=0
Bapuanm 4

3

1 . 1
1. SBnsercs nu pyHKIUSA F(X) = — —SINX 1epBooOpasHON Ayt PyHKIMH f (X) = ———CO0S X
X X

Ha R?
2. Jnsa ysxuuun f(X) =306 -60—1 maiinure mepBoOOpa3HYI0, TPaGUK KOTOPOH MPOXOAUT
gepe3 Touky M(-15).
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3. Haitty muomas GHUTyphl, OrpaHHYEHHOH JIMHUAME: y = 6X - X2, y =0

Konmponwsnwie eonpocowt:

Urto Ha3bIBaeTCs MEPBOOOPA3HON (QYHKITUH?
ChopmynupyiiTe OCHOBHOE CBOKWCTBO ITEPBOOOPA3HOM.
CdopmynupyiiTe Tpu npaBuiIa HAXOXKICHHS IEPBOOOPA3HBIX.
3anummute popmyny HeroTona-Jleiionuma.

NS

IIpakTnyeckoe 3ansiTue mo reme: « MaTerpam»

Ienw 3anamun:

1. KoppekTupoBaTh 3HaHUSI, YMEHUS U HABBIKH 1O TeMe: «BbIunciieHre HHTETPaioBy.
2.3aKpernuTh U CHCTEeMaTU3UPOBATh 3HAHUS 10 TEME.

3.0npenenuTh YpOBEHb YCBOCHUS 3HAHUMN, OIICHUTD PE3YJIbTAT JEATSIBHOCTH Y4-CSI.

Qobopyoosanue:
"  y4yeOHHKH,
"  TaONUIBI OCHOBHBIX HHTETPAJIOB.

Xo0 3anamusn:
OTBETHTH HAa KOHTPOJIbHBIE BOIIPOCHI:
[To oOpa3iy BBIMOIHUTH TPEHUPOBOYHOE 3aaHUE.
W3yuuTth ycrnoBue 3aaHUi ISl IPAKTUYECKON PabOTHI.
OdopmuTts oTuet o padore.

P

Heonpeoenénnwtii unmezpain.

3aoanue 1: cocTaBUTH TaOJIUIy OCHOBHBIX ()OPMYJI U CBOWCTB HEONPEACICHHBIX HHTEIPAJIOB.
Dopma 8vInoIHeHUs 3a0aHUs. TabIHIIa.

3aoanue 2. Vicnionb3ys pacCMOTPEHHbIE CBOMCTBA HEONPEAECICHHOTO MHTETpasia. 3aroHUTe
MPOIYCKH.

Kaprouka «3anosHu nponycku»

‘i‘(2x5+;—z—;)dx=|:|tx— -3+[C]+ C

Ll

| (3* — cos 3x)dx =|:|*e”—|:|t|:|+f.'

i‘(ZSiug— 5e""'+%).:ix =Eer—=-[]- ey c

i(m)dx =|:|:x_|:|*:x+|:|,.x+£'

_'i‘{(x —3x}1 + ZI}}EIT._‘I = I:I:t_'x _x+ I

i‘sinx cosxdx =|:|:+C
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CDOpMa BbINOAHEHUs 3A0AHUA: 3aTIOJTHEHUE IMPOITYCKOB WJIK BBIYHUCIICHHUEC UHTCTPAJIOB.

MeTo bl UHTETPUPOBAHUSI.

3adanue 1.Bvluuciumes HeonpedenenHvle UHMe2Paibl N0 8APUAHMAM.

J dx % J~ dx
JIx? +25° Jetax NN
dx 2 dx 1 dx
bl '[1—5X > I1+9x’
[[sin(2x+ 3)dx [ cos(5x +3)dx. e
J- dx | Imdx, Iﬂdx,
x* 16 dx dx
5. | , 6. [ ,
4, _[d—xz 3-8x cos’ X
Ux j dx _ I\/x2+8dx.
[V +3)dx x* -5

Dopma evinorneHus 3a0aHus: BbBIYNCICHUE HHTETPAJIOB.
Omnpenenennbiii unTerpai. ®opmyiaa Heworona-JleiioHumna.
IIpumeHeHuHe ONpeeIéHHOT0 HHTErPaJia Il HAX0XKIEHUS IO KPUBOJIMHEHHON Tpaneuuu.

3aoanue 1. 3anummure GOPMYITBI ISl BBIYACICHUS IUIOIIAAN 3alITPUXOBAHHBIX (GUTYP N300paskeHHBIX

Ha PUCYHKE.
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BoraucinTs miomaap 3amTpuxoBaHHoi Gurypel. Pabora B mapax. (110 kapToykam)

Bapuanmut 3a0anuii:

Bapuanm 1

Brruncnure miomaas 3aTpuxoBaHHON (GUTYPEI

Bapuanm 2

Bapuanm 4




Bapuanm 5

Ar\ y = 4x

| —]
ik |
wal

KOHmPOJleble 80NPOCHL.

1) Yro Ha3pIBacTCsA EPBOOOPA3HOIL?

2) Uro Ha3bIBaCTCS HEONPEACIEHHBIM HHTETPATIOM?

3) Kak o603HauyaeTcst, YNTACTCS HEOMPEACIEHHbBIN HHTErpa?
4) UYro Takoe HHTETpUPOBaHUE?

5) CdopmyarpoBath | CBOWCTBO HEONPEACIEHHOTO HHTErpaIa.
6) CdopmyarpoBarh 2 CBOMCTBO HEOMPEACIEHHOTO HHTETPAIA.

7)  CdopmynupoBats 3 CBOHCTBO HEONPEIENEHHOTO HHTErPaJIa.
| x%dx = -,
8) Jlonucars Ha J0cke (HaBepXy) NPOJOJLKEHHE (POPMYIIBI

9) [omwucath nMpoaoKeHre GopMyJIibl Jdx =
o= _

10) Jomucatk npoaomkeHue Gopmyiabl =~ *

11) Jlomucath npoaomKeHne GopmMyIbl :l s dx =
| cosudx = ---.
12) [onwucats npoaouKeHue GopMyIib -
[‘a%dx = -,

13) Jlomucats mpojomKeHue GopMyIs
14) Kak 0603HayaeTcs (YUTAETCS) ONMpPEACTEHHBIA HHTETPaT
15) OcHOBHBIE CBOWMCTBA OMPEACIEHHOTO HHTErpaia

. e flx)dx = ---.

16) Jomucars popmyny Herorona — JleiOnuma “2
Paznen 5. MHOrorpaHHUKM 4 TeJia BpAlleHUs

Ilpakmuueckoe 3anamue no meme: «MHozo2panHuKu»

Ilens 3anamusn.

1.  KoppekTupoBaTh 3HaHUS, YMEHHUS M HABBIKH IO TeMe: « MHOTOTpaHHUKHY. 3aKPeUuTh U

CUCTEMATU3UPOBATH 3HAHUS 110 TCMCE.
2. OHpCI[CJ'II/ITB YPOBCHBb YCBOCHUA 3HaHHﬁ, OLICHUTH PE3YJIbTAT ACATCIIbHOCTU YU-Col.

Qobopyoosanue:

. y4eOHUKH

. HN3MCPUTCIIBHBIC I/IHCprMeHTBI;

= CIIPaBOYHBIN MaTepHal 110 TEOMETPHUMN.

Xo0 3anamusn:
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1. UMByuuts ycnoBue 3aaHuil U1 MPAKTUYECKON pabOTHI.
2.  OTBeTUTb HAa KOHTPOJIbHBIE BOIIPOCHI.
3. Odopmurs otyer o padore.

Bapuanmu 3a0anuii:

Bapuanm 1

1. [lnomans OCHOBaHHS MPABHIILHOM YETHIPEXYTONBHOM MPU3MBI paBHA 625 cM2 BbicoTa MpH3MEI

paBua 14+/2 cm. BeruucauTe: a) QMHy JUaroHaid OpU3Mbl; 0) IUIOMIAIb €€ JUarOHAIBLHOIO CEUSHUS.
2.  BeicoTa npaBUIbHON TPEYroNbHON MUpaMUIBI paBHa 6 cM. Pagryc oKpy>KHOCTH, ONIICAHHON OKOJIO

ee OCHOBaHWS, PaBEH 4+/3 cm. Boraucrre JUTHHY OOKOBOTO pebpa MHupaMuIbL.

Bapuanm 2

1. OcHoBaHWE TIPSIMOI TPU3MBI — POMO CO CTOPOHOM 8 CM M OCTPBIM YTIIOM 60° . Beicora MPU3MBI
paBHa 12 cM. BeiuuciuTe: a) ATUHBI AMArOHANCH MPU3MBI; 0) TUIOIIAAM JTUATOHATBHBIX CEUCHHU.
2.  Bricora mpaBWIBHON YeTHIPEXYTOJIHHON MHPaMHIBI paBHA 8 CM, a CTOpPOHA ee OCHOBaHUS — 12 cwm.
Brruncnute mmmHy 60KOBOTO pedpa MHpaMUIbL.

Bapuanm 3
1.  OcHoBanue npsMol MpU3MBI — poMO. Jlnaronanu mpu3Mbl paBHBI § CM U 5 CM. BBICOTa €€ — 2 CM.
BrruncnuTe: a) IMHY CTOPOHBI OCHOBAHMUS; 0) IUIOMAlb OCHOBAHUS PU3MBL.
2. B mpaBWIBHOH 4eTHIpEXyTONBHOI MUpaMuze BbICOTa paBHa 12cM, a BeicoTa OOKOBOM rpaHu-15 cwm.
Hatinure 60xoBOE pedpo.

Bapuanm 4
1. [Tnomane 60KOBOI MOBEPXHOCTH MPABHIIBHON TPEYrOJbHON MPH3MBI pPaBHA CyMMe ILIOIIAJCH ee
OCHOBaHUil. Beruncnure mmHy 60KOBOTO pedpa MpU3MBbI, €CITH CTOPOHA €€ OCHOBAaHUS paBHA 6 CM.
2. OcHoBaHHE THPaMU/IBI - TPSAMOYTOJIBHBIN TPEYTONBHUK C KaTeTaMu 6 cM U 8 cM. BricoTa mupaMu/ipl
NPOXOJIUT Yepe3 CepeluHy THMIOTeHY3bl TPEYrojbHHKa M paBHa runoreHyse. Haiinute GokxoBbie pedpa
nmupaMubl.

KOHmpOﬂbele 80NpPOCHLL.

UYro Ha3pIBacTCA MHOTOTPaHHUKOM?

UYro HazbiBaeTcs npusMoii? Jlaiite onpeaeneHue rpaHsaM, péopam U BEpLIMHAM IPU3MBI.
UYro Ha3pIBaeTCs Napajiesienuneaom?

ChopmynupyiiTe TEOpEMy O TUATOHAIISAX MPSIMOYTOJIBHOTO MapajUieenumnea.

UYro HazbiBaeTcs nupamuoit? Jlaiite onpenenenrue anopemMbl TUPAMUIBL.

Uro Ha3bIBaeTcs yCeUEHHOM NMupamuioi?

Kako#t MHOTOrpaHHHMK Ha3bIBa€TCs NMPABUIBHBIM?

©NOUA®wN R

[lepeuncnure Bce npaBUiIbHbIE MHOTOTpaHHUKU. CKOJIBKO Y HUX TpaHeil, pédep u BepInH?

IIpakTnyeckoe 3ansiTue mo teme: «Tesa Bpamenuns»

Ilenwb 3anamusn.

1. KoppexTupoBaTh 3HaHUS, YMEHHS U HaBBIKU 10 TeMe: «Terna BpaleHus». 3aKpenuThb 1
CUCTEMAaTU3UPOBATh 3HAHUSA I10 TEME.
2. OnpenenuTh YPOBEHb YCBOSHHSI 3HAHUH, OIICHUTH PE3yIbTaT ACITEITbHOCTH y4-Csl.
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Oobopyooseanue:.

" yyeOHMKU;
"  U3MEpUTENIbHbIE HHCTPYMEHTHI,
"  CHpaBOYHBIN MaTepuai 10 T€OMETPUHU.

Xo0 3anamusn:

1. U3yuuth yciaoBHe 3aJJaHUN JUISl MPAKTHIECKON pabOTHI.
2. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
3. Odopmuts oTuet 0 padore.

Bapuanmut 3a0anuii:

Bapuanm 1
1. IIpsMoyroiapHHK, JUaroHajab KOTOPOTo paBHA 25 cM, a ojJHa cTopoHa 20 cM, Bpalaercs
BOKPYT MEHbIIIEH CTOPOHBI. BbuncIuTe BHICOTY MOIYYEHHOTO HUIMHAPA.
2. Bricora konyca 15 cm, paauyc ocHoBanus — 20 cm. Haiitu oOpa3yrolyto KoHyca.

3. Paamyc mapa 12 cm. Ha kacaTenbHOM MIIOCKOCTH JIEKUT Touka K, KoTopas yaajieHa OT TOUKH
kKacanus Ha 5 cM. Ha kakom paccrosinun Haxoautcst Touka K ot moBepxunoctu mapa?

Bapuanm 2
1. Paauyc ocHOBaHUS IWJIMHIpPA paBeH 2 M, BbicoTa 3 M. Haiitu quarosaiib 0ceBOro ce4eHus.
2. Beicota koHyca paBHa 16 cm, a oOpasyromas — 20 cm. Haiitu paguyc ocHOBaHUsI KOHYCA.
3. Cexymas mI0CKOCTh yaJIeHa OT IIEHTpa [Iapa Ha pacCTOsSHHUE 8 CM, a paJiycC 11apa paBeH
10 cM. BeiuncnuTe miomajs ce4eHus mapa.

Bapuanm 3
1. Beicora koHyca paBHa 18 cM, a panuyc ocHOBaHUs paBeH 24 cMm. Haiitu oOpa3zytomryro
KOHYCca.
2. Tlnomanas 0ceBOTO cedeHHs MMIMHAPA paBHa 10 M2, a mmomaas ocHoBaHus — 5 M2, Haitaure
BBICOTY IIMJIHHIIPA.
3. Haiinure momans cedyenus mapa paguyca 41 cM MIOCKOCThIO, TPOBEIEHHOM Ha
paccrosiHuu 29 ¢M OT IIEHTpa 1Iapa.

Bapuanm 4
1. Beicora nununapa 12 cm, paguyc paBen 10 cm. Haiftu nuaronaiib 0oc€BOro cedeHust
UWIHHIPA.
2. OOpa3yromias koHyca paBHa 15 cM, a paguyc ocHOBaHUs paBeH 9 cMm. HaliTu BeICOTY
KOHYycCa.

3. Iap, paguyc kotoporo 41 aM, nepeceueH MIOCKOCThIO Ha paccTossHUK 9 m. Haiinurte
IUIOUIA/Ib CEYECHHUS.
Konmponvnwvie éonpochwi:

JlaiiTe onpeneneHue Teyia BpaleHus.
JlaiiTe onpeneneHne UWIMHAPA U €r0 DJIEMEHTOB.
JlaiiTe onpeneneHne KOHyca U €ro 3JIEMEHTOB.
Jaiite onpezneneHue cepbl U €ro J1eMEHTOB.
JlaiiTe onpeenenue mapa 1 ero 3JIeMEHTOB.
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6. Kakumu ¢purypamu sBIsSIFOTCS cedeHUs chephl U mapa?

Pasznen 6. U3mepeHust B reoMeTpun
IIpakTnyeckue 3aHATHSA 10 TeMe: «O0beMbl MHOTOTPAHHHKOB)»
. O0bem ky0a n NpsAMOYIoJIbHOIO MapaJliesenuinena.

Iens 3anamusn.

1. KoppekTtupoBaTh 3HaHUS, YMEHUS U HABBIKH 110 TeMe: «O0bEM Kyba 1 MpsIMOYTOJIBHOTO
napaesienunenay. 3akpenuTb 1 CUCTEMAaTU3UPOBATh 3HAHUS 10 TEME.

2. OmnpenenuTh ypoOBEHb YCBOCHHUS 3HAHUH, OLIEHUTH PE3YJIbTAT AEATEILHOCTH 00yJarOIIUXCA.
3. 3akpenuTb HaBBIK PELICHUS NPAKTUYECKUX 3a]1a4 Ha BHIYMCIIEHHE 00BbEMOB KyOa 1

IPSAMOYTOJIBHOTO Napajule/IenuIeNa.

Oobopyooeanue:

"  y4yeOHHKH,
"  CIPaBOYHBIA MaTEpHa IO TEOMETPUU;
"  YepTeKHbIE HHCTPYMEHTHI;
"  MOJeH KyOa U mapasuieenurea.
Xo0 3anamusn:

1. U3yuuth ycrnoBue 3aJaHUil 7151 MPAKTUYECKOU pabOTHI.
2. OTBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI.
3. OdopmuTts otyer 0 pabore.

00vém Kyda u npamoy2onvHo20 napanieienuneoda.

Teopemuuecxa;l uacmo

MHororpaHHMKM MOTYT MMETh CaMylo pasinuHyio ¢opmy. Cpeau HHUX
BBICTISIIOT MapaJjuiesenuneabl. OObIYHBINA, BCEM H3BECTHBIM KUPIHY C
TOYKM 3pEHHMS] TEOMETpHM sBiseTcs napaienenunenom. Dopmy
napajuiefienunesa HMEIT MHOTUE TMpPEeAMETbl, C KOTOPBIMH  Mbl
BCTpEYaeMcsi B OKU3HM, HampuMep KOpPOOKH, HCHOJIb3yeMble JUIs
YIaKOBKU Pa3IMYHBIX TOBAPOB.

. Y napaniesenunena 8 epummus, 12 pedep u 6 rpaneit.
. Kaxxnas rpanp napaJuiesienunena - npsiMoyroJibHUK.
. [IpoTuBONO/I0KHbIE TPAHU NIApaJLIe/IeNnuIiea PABHDI.

Kaxnplii mapamenenunes  UMeeT  TPUM H3MepeHUsl: UIMHY, IWIMPHHY U BBICOTY.
Cpenu Bcex nmapajijiesienune0B 0COO0YI0 poJib UTPAET - KYO.
Ky®0 - 310 Takoii mapajuiesienumnes, y KOToporo sce pedpa paBHbl, I03TOMY BCe €ro IrpaH -
KBaJparhbl.
3a enuHMIY M3MEpeHus oObeMa NpPUHUMAETCs 00beM eIMHMYHOro Kyba, T.e. 00beM Kyoa,
JUTMHA pedpa KOTOPOTO paBHA | eMHUIIE JUTHHBI.
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1 xy6uueckmii camtumerp (1 cm®) - oObeM Kkyba, /UIMHA KOTOpOro paBHa 1 cCM.
1 kyOuueckmii aemmmerp (1 am®) - ob6vem Kkyba, AIMHA KOTOporo paBHa 1 Jwm.
1 kyouuecknii metp (1 M%) - 06beM KyOa, JUIMHA KOTOPOTO paBHa | M.

Teopema: 06beM NMPSMOYTOIBHOTO MapasuIeeuIe/a C U3MEPEHUSIMU a, b, ¢ BBIYUCISIETCS
o ¢popmye

V=abec V=8, h

Teopema: 0o0beM HakJIOHHOTO (JH000r0) mMapaiieNienuieaa paBeH MPOU3BEICHHUIO IUIOUIAAN
OCHOBaHHMs S Ha BbIcOTY h:

O0bem Ky0a paBeH KyOy (TpeTbheil cTeneHH) ero pedpa.

V =ad

Ilpumep 1. Hatioume obvem napanieienuneoq, usmeperus Komopoco pasuol 6 mm, 10 mm u 15
MM.
Pewenue: 6 10 15 = 900 (urmd).

Ilpumep 2. Haiioume o6vem Kyba, pedpo Komopozo pagHo 5 oM.

Pewenue: 5° =555 =125 (om®).

3aMeTHM, 4TO eMHHIIa 00beMa, paBHast OJTHOMY KyOHMYECKOMY JIEIUMETPY, UMEET U JPyroe
HA3BaHHE - JIUTP. B MUTpax 0OBIYHO U3MEPSIOT 0OBEMBI KUIAKOCTEH U CHIITyYUX BEIIECTB.

Bapuanmut 3a0anuii:

Bapuanm 1
1 ypoBeHnn
1. Belpasute: @) B Kybuueckux genumerpax: 1 M3 1 muTp.
6) B KyOmueckux cantumerpax: 1 amS; 1 M3,
2.0TBEThTE «1a» WIU «HET».

@) meps) Il

P=um V om
(@ etp=aane
+ 1psb ¢ nps

b)2 mo MO
yro  yro
JbH  JIBH
UKa  HWKa

6) w1 e2) o0

S=zomV Bé

aaanpb=am
KBaa KyO
opaa a
Ta
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3. O0BEM Kaxmoro MajeHbkoro Kyouka 1 xy0. en. Haiiaure 00béM Guryp, n300paxEHHBIX Ha
PHCYHKaX.

a) o) E)

7 T

4, O6béM napamnenenumena papes 60 cv°.
[IpocTaBbTE HENOCTAIOIINI pa3Mep.

? 4 cMm
5¢cm

5. KaxkoBsl u3MepeHus napauienenurea Ha puc. 0), CII0KEHHOTO U3 3 OJMHAKOBBIX OPYCKOB,
n300pakEHHBIX Ha puc. a). KakoB ero o0bem?

a) &)
4 mi

st

10 ma

2 ypoBeHb

6. Haiiiure 00beM MpsMOYTOJILHOTO Mapaiesienumeaa ¢ peopamu 3 cm, S cM u 8 cM.
a) 120 cm®; 6) 60 cm®; 6) 32 em®; 2) Ipyroii OTBeT.
7. JlnvHa IpsSAMOYTOJIEHOM KOMHATHI B 2 pa3a 0oJIbIle IUPUHBI U Ha 2 M OOJIBIIE BHICOTHI.
Haiinute 00beM KOMHATBHI, €CJIU €€ JUIMHA paBHa 6 M.
a) 432 M3, 6) 144 M3, 6) 72 M>; 2) mpyroii oTBeT.
8. Haitnure 06beM Kyba, eclii IJIOMab ero pasBepTku paBHa 96 cm?,
a) 16 cM®; 6) 64 cm®; 6) 80 cM®; 2) mpyroii oTBeT.
9. Haitnure pe6po ky6a, eciu ero o6beM paBeH 512 >,
a)4wm; 6)8wMm; 6) 16 M; 2) apyroil OTBeT.
10. Kak u3meHnutcs o0beM napaiiesenunena, ecliv ero JUIMHY YBeJIUUUTh B 4 paza, IUPUHY
YBEJIMYUTH B 6 pa3, a BBICOTY YMEHBIINUTH B § paz?
@) yBeNWYHUTCS B 3 paza; 6) yMeHbIIUTCA B 12 pa3; @) HE U3MEHUTCS; 2) IPYTroi OTBET.

3 ypoBeHb

11. Tpu pebpa npAMOYroJbHOTO MapaieNenuIieia, BHIXOAIINE U3 OHON BEPIINHBI, PaBHBI 1;
0,5 u 16. Haiinure peOpo paBHOBEIMKOTO eMy Ky0a.

12. TIpAMOYTOIBHBIN TTApAJUISTICITUIIST OTIMCAH OKOJIO IIJIUHPA, PaTuyC OCHOBAHHUS U BBICOTA
KoToporo paBHHI 1,5. Haitnure o0bem mapannenenumnena.

Bapuanm 2

1 ypoBensb
1. Beipasure: a) B kyOudecknx aemumerpax: 1 m%; 1 mutp.
6) B KyOmueckux mummumerpax: 1 cm3; 1 M3,
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2.OTBETBTE «Aa» WU «HET».

a) T1eps)
P=um V 006
4a etp=ane
npsib ¢ m
MO nap
yro  ajmn
JbH  eJe
uKa 1
nen
a
6) wi 2) o6
S=omV =5é
a amp= M
kBaa® ky0
apa  a
Ta

3. O0BEM Kaxmoro MajgeHbpkoro Kyouka 1 xy0. en. Haiiagure 00b6éM duryp, n300paxEHHBIX Ha

pPHUCYHKaXx.
a) 0) B)
4. O6béM mapanenenumnena pasen 40 cv®,
ITpocTaBbTE HENOCTAIOIINI pa3Mep.
? 2cm
ScMm
5. a) 0) KakoBbl n3MepeHus napajienenumnesa Ha puc. 0),
CJIOKEHHOT'0 U3 3 OJJMHAKOBBIX OPYCKOB,
n300pax€HHBIX Ha puc. a). KakoB ero
00B€
I c™m 8 cm
2cMm
2 ypoBeHb

6. Haiinure 00beM MpsMOYTOJIBHOTO Mapajuiesenumneaa ¢ peopamu 6 cm, 3 cM u 4 cM.
a) 72 cm®; 6) 13 em®; 6) 22 cM®; 2) mpyroii OTBeT.
7. JlnnHa npsIMOYTOJIBHOM KOMHATHI B 3 pa3a OoJIblIe IUPUHBI K Ha 2 M OOJIbIIE BHICOTHI.
Hatinute 00nem
KOMHATBI, €CITU €€ JUTMHA paBHa 6 M.
a) 432 M3, 6) 144 M3, 6) 48 M>; 2) mpyroif oTBeT.
8. Haitaure 06beM Kyba, eciiy IUIOIIaab €T0 pa3sBepTKu paBHa 150 cm?,
a) 16 cM®; 6) 125 e, 6) 80 cm®; 2) pyroii OTBeT.
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9. Haiiaure pe6po Kyba, eciti ero oobeM paBeH 729 >,

a)9wm; 6)8w™m; 6) 16 M; 2) apyroii oTBeT.
10. Kax u3ameHuTcst 00beM napalijiesienumnesia, eciy ero JUIMHY YBEIHUUUTh B 5 pa3a, MUPUHY
YBEJIMYUTH B 8 pa3, a BBICOTY YMEHBIINUTH B 10 pa3?

@) yBenu4uTcs B 4 paza; 60) yMeHBIIHUTCS B 12 pa3; 6) HE U3MEHUTCS; &) IPYroi OTBET.

3 ypoBeHb

. 11. Inomaap rpaHu NpsIMOYTOJIBHOTO Mapauienenunena pasaa 12. Pedpo,
' MepIEHIUKYISIPHOE ATOM rpaHu, paBHO 5. Haiinure o0bem

--; Tapajenenumnena.

IIpssMOyTONBHBIN MTapajuIeIenuIIe]] OMCaH OKOJIO
UUJIUHAPA, PaJANyC OCHOBaHUS KOTOPOIo paBeH 1.
O0beM napasutenenunena pasex 5. Haliqure BeICOTY

Kpurepum oueHkn npakTuyecKoi padoTbl
3an ba Ilp
aH JUI UM
g Bl e4a
HU
e

1- 13Ka

BIN
npa
BH
JILH
BIN
OTB
eT

Oann

6- 21Ka

12 K
BIA
npa
BH
JIBH
BIA
OTB
eT
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KOHmPOJleble 80NPOCHLL.

Haiite onpenenenue Kyoa.

HaiiTe onpeneneHye napauienenunesa.

Bunapl napanienenunenos.

DopMyTBI AT BEIYUCIIEHUS 00beMa Kyoa.

@®opMyIbl AJ1s1 BEIYHUCIEHHS IPSIMOYTOJIBHOTO TapajlIesIeTUITe a.

grwbdE

1. O0BbéM npu3MBbIL.

Ilenv 3anamusn.
3aKPEIUTh HABBIK PEHICHHS MPAKTHYCCKUX 3a]1a4 Ha BBIYUCICHUE O0BEMOB ITPU3MBI.

Oobopyooeanue:

" MOJEJH NPU3M;

"  CIpaBOYHbBIC MAaTEPUAIIbI 10 CTEPEOMETPHH;
"  YepTeKHbIE HHCTPYMEHTHI.

Xo0 3anamus:
TeopeTuyeckas 4acTb

IIpu3moii Ha3bIBaeTCs MHOTOIPAaHHUK, /IBE IPAHU KOTOPOTro(OCHOBAaHMSI) — paBHbIE N —
YTOJIbHUKHY, JISKAIINE B MapajuIeIbHBIX IUIOCKOCTAX, @ OCTalbHbIe N rpaHell (OOKOBbIE I'paHM) —
napajIesIorpamsl.

[Tpu3ma Ha3bpIBaeTCs MPSIMOH, eciu Bce € O0KOBBIE pEOpa MeprneHANKYISIPHbI OCHOBAHUSM.
[Ipu3ma Ha3bIBaeTcs MpaBUIIbLHOM, €CIIM OHA IpsIMast U €€ OCHOBAHUS — ITPaBUJIbHbBIE
MHOT'OYT'OJIbHUKH.

ponasonbHas npuama Mpsamas npuama .
(I)OpMyJIbI AJI HAXO0KIACHUSA IUIOIIAIeHu
nex duryp
¢ V= SO_CN' h = S[!_c ' g h ‘i a
Sh.e— nnowags S=ab a S = g2

‘.‘ NepreHavKyNAPHOro CeveHms

V= Soen h a
YacTHble cnyyau

b
a S
. . a
s A ¢ i a/lh S

V= S1h1 = Sz}lg = S3h3 V=abhc V= aa

1
job]
1
QO

1
jab}




Bapuanmui 3a0anui:

Bapuanm 1
1 ypoBennb
1. Bribepute HEBEpHOE YTBEPKICHHE.
a) O0BEM npsMOY IPU3MBI, OCHOBAHHEM KOTOPOM SIBIISIETCS TIPSMOYTOJIBHBIN TPEYTrOJIbHHUK,
paBeH MPOU3BEIEHHIO IJIOIA N OCHOBAHUS HA BHICOTY,
6) O6BEM TIPaBHIIBHOI TPEYTONBHON MPU3MBI BEIUHCIeTCs o Gopmyne V = ah, rie a —
CTOpOHA OCHOBaHMsI , h — BbICOTA TTPU3MBI;
B) O0BEM IIPSIMOIA TTPU3MBI paBEH MOJIOBHHE MTPOU3BEACHHUS TUIOIIAIH OCHOBAHHS HA BBICOTY.

2. OcHOBaHHMEM TPSIMOIM TPEYroJbHOW MNPU3MBI SBISETCS HPSMOYTOJBHBIH TPEYrOJBHHUK C
Karetamu 2 u 3, 6okoBoe pedpo paBHO 6. Haiinnte 00bEM MpU3MBIL.

3. CTOpoHa OCHOBAHMSI IPABHIBHOI TPEYTONBHOM MPH3MBI paBHa 2V3 cM, a BEICOTA — 5 CM.
Hatigure 00b6M MPU3MBL.
a) 153 em?; 6) 45 em®; B) 10V3 ev®; 1) 1243 em®; ) 18V3 em®.

2 ypoBeHb
4. OcHOBaHHEM MPSMOM TPEYTOJIbHON MPU3MBI CIYKUT MPSIMOYTOJIbHBIN TPEYTOJIBHHUK C
karertamu 5 u 8. O0beM nmpu3mel paBeH 80. Haiinqute ee 60koBOe pedpo. N

5. B OCHOBaHMM NPaBUJIBHOW YETBHIPEXYTOJBHON NPU3MBI JIEKHUT KBaapaT cO CTOPOHOH 6 cM.
JluaroHass IPU3MBI 06pa3yeT ¢ MI0CKOCTHI0 ocHoBanus yroa 60°. Haiinure:

1) JIMaroHajlb OCHOBAHUS IPU3MBI;
2) JIMaroHab MPU3MBI;
3) BBICOTY NIPU3MBI;
4) IoIa b OOKOBON MOBEPXHOCTH MPU3MBI;
5) TUTOIIA b TTOJTHOM MOBEPXHOCTH MPU3MBI;
6) 00BEM MPHU3MBI.

3 ypoBeHb

6. B cocyn, nmeromuii opMy MpaBUIIBHOMN TPEYTOJIbHOW MPU3MBI, HAIWIHA BOY. Y POBEHD BOJIBI
nocturaet 27 cMm. Ha kakoii BeicoTe OyAeT HaXOAUThCSl YPOBEHb BOJIbI, €CIIU €€ MEPEIUTh B
JIPYTOM TaKOM K€ COCYI, y KOTOPOTO CTOPOHA OCHOBaHUsI B 3 pa3a 0oJibllie, YeM y IEpBOTo?

S

Bapuanm 2

1 ypoBeHnn

52



1. Breibepute BepHOE YTBEpXKICHUE.
a) O0BEM npsMON PU3MBI, OCHOBAHUEM KOTOPOM SIBISETCS MPSIMOYTOJIbHBIM TPEYTrOJbHHUK,
paBeH MPOU3BEACHHUIO ILIOIAAN OCHOBAHUS HA BBICOTY;
6) O6BEM HpaBHIIBLHOMN TPEYTroNBLHOM IPU3MBI BEIUHCIAeTCA o Gopmyie V = a?h, rae a —
CTOpPOHA OCHOBaHUsI , N — BBICOTA PU3MBI;
B) O0BEM IIPAMOIA TPU3MBI paBEH MOJIOBUHE MTPOU3BEACHHUS TUIOIAAN OCHOBAaHHS HA BBICOTY.

2. OcHOBaHHMEM TMPSIMOW TPEYroJbHONH TPHU3MBI CIY’KUT TPSMOYTOJIbHBIA TPEYTONBHUK C
kareramu 6 u 5, 60koBoe pedpo paBHO 4. Haiinure 00bEM MPU3MBI.

3. CropoHa ocHOBaHHMsI MPaBUILHON TPEYroJIbHOM MPU3MbI paBHA 33 cm, a BeicoTa — 4 CM.
Haiinure 00b€M MpU3MBIL.
a) 15V3 om®: 0) 45 oM’ B) 273 em®; T) 1243 om®; 1) 183 oM.

2 ypoBeHb
4. OcHOBaHUEM MPSIMON TPEYTOJbHON MPU3MBI CIIYKHUT MPSIMOYTOJIbHBIA TPEYTOJIbHUK C
karetamu 6 u 5. O6bem npusmsel paBeH 60. Haliqute ee 6okoBoe pedpo.

5. B ocHOBaHUU NPaBUJIBHOM YETBHIPEXYTOJILHON MPU3MBI JIEKUT KBAaJApaT CO CTOPOHOU 6 CM.
JluaroHans Opu3MbI 06pasyeT ¢ MIOCKOCThIO ocHoBanus yron 30°. Haiture:
1) numaroHalib OCHOBAHUS IPHU3MBI,
2) [IMaroHaib MPH3MBL;
3) BBICOTY IPU3MBI;
4) miomans OOKOBOM MOBEPXHOCTH MIPU3MBI,
5) oAb MOTHOM MOBEPXHOCTH TPU3MBI;
6) 00BEM MPU3MBIL.

3 ypoBeHb
N 6. B cocyn, umeronuii popMy NpaBHIILHON TPEYTOIBHON IPHU3MBIL,
HaJIWIM BoAy. YpoBeHb BoAbI nocturaer 80 cM. Ha kakoit BeicoTe
Oy/ieT HaXOIUTHCS YPOBEHD BOJIBI, €CITH €€ TIEPENIUTh B IPYTOi TaKoi
e cocyJl, y KOTOPOTO CTOpOHA OCHOBaHMS B 4 pa3a 0oJibllle, UeM y
epBoro?
Kpurepun oneHkn npakrnyeckoi padorsl
3an ba Ilp
aH JUT UM
us bl eya

53



HH

1- 3 Ka

3 KT
BIHM
npa
BHU
JIbH
BIHM
OTB
eT

Oan

4- 24Ka

BIN
npa
BH
JILH
BIN
OTB
er

Oai
na

MakcumanbHbIi 0ami 3a padoTy — 27 6aJl1oB

Ikana nepeBoaa 0a/1J10B B OTMETKH
Or Un
Me C¢J
TK O
a 0a
JI
OB,
He
00x
ox
UM
oe
1
3
no
ay
ge
HHU

54



oT
Me
TK

« 27
5» -
(ot 2
B9/
9y

« 23
4y -
(xo 2
po
110

« 20
» -
(yn 18
OB
€TB
op
uTe
JIbH

«2 Me
« Hee

(e 18

yiI
OBJI
CTB
op

UTC
JIBH

. O0Bém nupamMuabl.

Henv 3anamus:
3aKpEMUTh HABBIK PEUICHHsI MPAKTUYECKUX 3a/1a4 Ha BBHIUMCICHHE 00BbEMOB MTHUPAMHU/IBI.
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Oobopyooeanue:
"  MOJEIM Pa3IMYHbIX BUJOB MUPAMU/T
"  YepTeKHbIC HHCTPYMEHTHI
" yyeOHUKHU
TeopeTuyeckas 4acThb

Ilupamuoda - MHOTOTPaHHUK, COCTOSIIIUI U3 INIOCKOTO MHO20)20/IbHUKA, MOYKU, HE JIeXKAIIEeH
B IUIOCKOCTH 3TOT'0 MHOT'OYT'OJIbHUKA U 8CEX OMPe3K08, COETUHAIOINX 3Ty TOUKY C TOUKaMHU
MHOT'OYT'OJIbHUKA.

JlaHHAs1 TOYKA HA3bIBACTCS 8EPUIUHOL TTAPAMUBL, a TUIOCKUHA MHOTOYT'OJIbHUK - OCHOBAaHUEM
nupamuiipl.  Ompesku, COECOUHSIONIUE BEPLIIMHY MHpPaMUAbBl C BEpIIMHAMU OCHOBAHUSA,
HA3bIBAIOTCS pébpamu. BpicoTa nupaMuibl - nepneHOuxyjsp, OIYIIEHHBIM W3 BEpPUIMHBI
OUpaMUIbl Ha IUIOCKOCTh OCHOBaHUS. Anoghema - evicoma 60K060U 2cpanu TPABUIBHOU
nupamusl. [Iupamuna, y KOTopoi 6 ochogéanuu NEKUT NMPABWIBHBIA N-Y20bHUK, & OCHOBAHUE
6b1COMbl COBIAJAET C YEHMPOM OCHO8AHUS HA3BIBACTCS HPAGUIbHOI N-YTrOJIbHON MUPAMUION.
Ocbio TIpaBUIIBHOM NUpPaMHbl Ha3blBae€TCA MpsiMas, coaeprxamias e€ BbicoTy. lIpaBuibHas
TpeyrojbHas NUpaMuja HasbIBaeTcsl TeTpa’apoM. Eciu mupamuay mnepeceub IIIOCKOCTBIO,
napajuieIbHOM IUJIOCKOCTH OCHOBaHHSA, TO OHA OTCEYET MHUPAMUAY, HOO0OHYI0 JTAHHOM.
OcraBuascs 4aCTb Ha3bIBAETCS yCeYeHHOM MUPaAMM/I0M.

M
V=

/1(8-=+ \18182 T 82)

V = SOCM.. h

Bapuanmui 3a0anuii:

Bapuanm 1
1 ypoBeHnn

1. Bommumwure Gopmyny Ay HaX0XKACHUS 00bEMaA TUPAMU/IBL.
a) V:SQCH'h; 6) V:Socﬂ'h; B) V:SQCH'h.

2. Bo ckxompko pa3 yBenmuunTcs 00beM MAPAMHUIBI, €CIIH €€ BHICOTY YBEIMYHUTh B IBAJIATh TPU
paza?
a)B 23 paza; 0) B 46 pa3; B) B 69 pas.

3. Haiigure 06beM mupaMuIbl, BEICOTa KOTOPOH paBHA 1, a OCHOBaHHE — MPSIMOYTOJIBHHUK CO
cTopoHamu 4 u 6.
a)4, 0)8; B)16.

4. Haiinure o0beM MpaBUIIBHOM TPEYrojbHOM MUPAMHJIbI,  CTOPOHBI OCHOBAaHUSI KOTOPOM
paBHHI 1, a BEICOTA paBHA
a)1,25; ©6)1, B)0,25.
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2 ypoBeHb

5. B npaBHIIbHON YeTHIPEXyroJbHOH NMUpaMHE BHICOTAa paBHa 12 M, 06beM paBeH 200 M.
Haiigute 60koBOE peOpO ITOM MUPAMUIBI.
a)l0M; ©0)13m; B)8M.

6. Haiigute 00bEM MPaBUIBLHON YETHIPEXYrOJbHOW MUPAMUJIBI, CTOPOHA OCHOBAaHUS KOTOPOM
paBHa 3 cM, a BbICOTa — 4 CM. s
a)12cm®,  6)42 cm®; B) 8 cmi.

A B
7. Haiinure 00bEM MPaBUIBHOW YETHIPEXYTOJIHOW MHUPaMHBI, CTOPOHA OCHOBAHHUS KOTOPOH

paBHa 6 M, a 60KOBOE PeOPO HAKIIOHEHO K IJIOCKOCTA OCHOBAaHHUS O] yriiom 30°.
a)12m®;,  6)36 M B) 12

3 ypoBeHb

8. Haiinute o0beM mnmpamuabel, U300pakeHHONW Ha pHCyHKe. Ee OCHOBaHWEM SIBIISETCS
MHOTOYTI'OJIbHUK, COCEIHHE CTOPOHBI KOTOPOrO MEPHEHAUKYISIPHBI, a OAHO U3 OOKOBBIX
pebdep nepreHauKyIIpHO IIOCKOCTH OCHOBaHMS U PaBHO 3.

9. BebluucnuTe MIOLIAE AUArOHAIBHOTO CEUEHHs NMPABUIBHON YEThIPEXYrodbHON MUPaMUIBL,
ecim eé 00BEM paBeH 9 cM°, a JIMHA CTOPOHBI OCHOBAHHUS PAaBHA 3 CM.

Bapuanm 2
1 ypoBeHnn

1. Bommumwure Gopmyny Ay HaX0XKACHUS 00bEMaA TUPAMU/IBL.
a) V=S h; 0) V=Socuh; B) V=Soexh.

2. Bo ckoipko pa3 yBenmM4HTCS 00BEM MHPAMHIIBI, €CITU €€ BBICOTY YBEIWYHTH B TPUAINATH
yeTsIpe paza’?
a)B 34 paza; O0)B17pa3; B)BO68pas.

3. Haiigure 06beM mupamMuIbI, BEICOTa KOTOPOH paBHA 6, a OCHOBAaHHE — TIPSIMOYTOJIBHUK CO
cTopoHamu 3 u 4. 7
a)48; 0)24; B)I12.

4. Haiinure BBICOTY NPAaBUIBHOM TPEYroJbHONW MHpPaMUIbL,
paBHBI 4, a 00BEM paBeH .
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a)l,5; 0)3,5 B)l6.
2 ypoBeHb

5. B npaBwibHON YeTBIPEXYTroJbHOW MUpaMHUIEC BHICOTA paBHA 6 M, 00beM
paen 200 m°. Haitaute 60k0BO€ peGpO TOI ITHPaMHUIBI.
a)86m; 0) M; B) M. A 4

6. Haiigute 00bEM MpPaBUILHON YETHIPEXYTOJbHOW MUPAMHIBI, CTOPOHA OCHOBAaHMS KOTOPOH

paBHa 2 cM, a BBICOTa — 3 CM.
a)8cm®; 6)4cm’; B) 3omd

7. Haiigute 00bEM MpaBUILHON YETBIPEXYTOJbHONW MUPAMHJIBI, CTOPOHA OCHOBAaHMS KOTOPOH
paBHa 8 M, a 60KOBOE peOpPO HAKJIOHEHO K IMJIOCKOCTH OCHOBAHUS MOJI yriioM 60°.
a) M 6) M, B) M.

3 ypoBeHb

8. Haiinute o0beM mnmpamuabel, HU300pakeHHONW Ha pHCyHKe. Ee OCHOBaHWEM SIBIISETCS
MHOI'OYTOJIbHUK, COCEJHHE CTOPOHBI KOTOPOrO MEPIEHAMKYISPHBI, a OJHO U3 OOKOBBIX
pebep neprneHIuKyJISIpHO MIIOCKOCTH OCHOBAHMSI U PaBHO 4.

9. BepuncnuTe MIOMIAME AUATOHAIFHOTO CEUSHHsSI MPABHILHON YETHIPEXYrOIbHON MHPAMHUIBL,
eciu eé 00BEM paBeH 16 cM®, a  TMHA CTOPOHBI OCHOBAHUSA paBHA 4 CM.

Kpurepun oneHkn npakrnyeckoi paéorsl
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I(OHmpOﬂbele 680NnpPOCHL O meme

YeMy paBHbI OOKOBas U MOJIHAsE TOBEPXHOCTH NMPU3MBbI?

UYemy paBHbI OOKOBasi U MOJHAs TOBEPXHOCTH MUPAMUIbI?

Uemy paBHbBI O0OKOBas U MOJTHAs TOBEPXHOCTH YCEUEHHOM MUpaMuabl?
Uemy paBHbBI OOKOBasi ¥ MOJIHAs TOBEPXHOCTH LUIMHIpa?

Uemy paBHBI OOKOBas U MOJIHAs TOBEPXHOCTH KOHYyca?

Yemy paBHBI OOKOBas U MOJIHAs TOBEPXHOCTH YCEUEHHOTO KOHYyca?
ITo kako#t popmyIie BEIYUCISAIOTCS 00bEMBI:

a) IpU3MbI, 0) IPSIMOYTOJIBHOTO MapaJulesenumesaa, B) Kyoa?

8. Cdopmynupyiite Teopemy 00 00bEME MUPaAMHUIBL.

No oabkowbd=

9. Ilo kakoit popMyJsie BEIYUCISIOTCS 00bEM YCECUEHHOM MUPaMUJIBI?

10. Chopmynupyiite TeopeMy 00 00bEME IPSMOTO KPYTrOBOTO IUITHHIPA.
11. Cdopmynupyiite TeopeMy 06 00bEME KOHYcCA.

12. Tlo xakoii popMyse BEIYUCISIOTCS 00BEM YCEUEHHOTO KOHYyCa?
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13. Cdhopmynupyiite Teopemy 06 00bEMe 1mIapa.
14. Coopmynupyiite TeopeMy 00 00bEME MIAPOBOTO CETMEHTA, CEKTOPA.

HpaKTH‘leCKOC 3aHATHE 10 TeMe: «KO0beMbl 1 MOBEPXHOCTH TEJ BpAallCHUS»

Iens 3anamusn.

1. KoppektupoBarh 3HaHUS, YMEHUS U HaBBIKH 110 TeMe: «OObEeMbI U MOBEPXHOCTH TeJ
BpAICHUS»

2. 3aKkpenuTh U CUCTEMaTU3UPOBATh 3HAHMUSI 110 TEME.

3. OmpenenuTh YpOBEHb YCBOCHUS 3HAHUMN, OLICHUTH PE3YIbTAT ACATCIbHOCTH Y4-CHI.

4. Hayuutbcs NPUMEHATh HA MPAKTUKE (OPMYJBI JJIS BBIYUCICHHS PA3IUYHBIX OOBEMOB U

MMOBEPXHOCTEH.

Qobopyooeanue:

- MOZACIIN HUJIMHAPA,
. MOZCIIb KOHYCA;
- HN3MCPUTCIIbHBIC HHCTPYMCHTBI.

Xo00 3anamusa:

Hucempykyus K 6b1noJHEHUI0 300AHULL:

1. [Jana mozaens muuHIpa. VI3MepuTh AHaMeTp U BBHICOTY. BeIauciuTh 1o hopMyIiaM: paanyc,
IIJIOINA b OCHOBAHUS, TUIOIIA/ b OOKOBOM MTOBEPXHOCTH, TUIOMIAb MOJHON MTOBEPXHOCTH, 00BEM:

r= =r? =rh =2+ =r’h (uucio 3,14)

2. Jlana Mozenb Konyca. M3smepuTh quamerp u obpasyromyto. Beranciauts no popmynam
panuyc, BBICOTY, IUIOIIAAb OCHOBAHMUS, IUIOIIAb OOKOBOM MOBEPXHOCTH , IUIOIIAb TTOJHON
MOBEPXHOCTHU, OOBEM.

r= h = =r? =r= + =r’ h
3. PesynbraThl M3MEpeHUl U BEIYUCICHHUA 3aHECUTE B OTYETHYIO TAaOIHILY:

Ne O6 U3 Pa Bui
n/n opy me cué 800
008peH Mol
amu us

e

1 mo r=
()eﬂﬂu =

am ...
yun

UH

em ...

60



2 mo Qur

aeﬂaM =

em ...
KOH

yca

U
elkK ...

pas...

61



+

Konmponwsnwie onpocowt:

1. TlpuBeauTte mpuMepbl MOJIENICH IIMIIMHAPA U KOHYCA U3 PeabHOM JKU3HHU.
2. UYro npencrarisier cOO0¥ ceueHUe KOHYCa MIIOCKOCTHIO, MEPIICHIUKYISIPHON OCcH KOHYca?
3. UYro mpencraBiser co00i ceueHue MIIMHIPA TUIOCKOCTHIO, MAPAJIICIIBHON OCH KOHYyca?

IIpakTH4yeckoe 3ansaTHE MO TeMe: «O0beM IApa U MJIOWAAL chepbD»
Ilenb 3anamusn.

1. KoppektupoBarh 3HaHUS, YMEHUS U HaBBIKH 110 TeMe: «O0beM 11apa U MIoma s chepbi»

2. 3akpenuTh U CUCTEeMaTHU3UPOBATh 3HAHUS 110 TEME.

3. Omnpenenuts ypoBEeHb YCBOCHUS 3HAHUM, OLIEHUTH PE3YyJbTAT AEATEIbHOCTU yU-CH.

4. HayuuTbcs NpUMEHATH Ha MPAKTUKE (POPMYIbI 171 BBIYUCIEHUS 00beMa I1apa U IUIOIIaIu

chepsl.
QOobopyoosanue:
" MOjenb Iapa;

. HN3MCPUTCIBbHBIC HHCTPYMCHTBI;
- CIIpaBOYHBIC MAaTCPUAJIbI ITO CTCPCOMETPUH.

Xo0 3anamusn:

Ykazanua k evinonnenuro npakmu4ecKux 3a0anuil.

62



Teopemuueckuit mamepuan

IIIapoM Ha3bIBAETCS MHOXKECTBO BCEX TOYEK IIPOCTPAHCTBA, HAXOMALIMXCS OT JAaHHOM TOYKH HA
paccTosiHuu, He 6oJbIIe JaHHOTO R.

PaguycoM mapa Ha3bIBalOT BCAKUM OTPE30K, COSANHAIOINN LIEHTP 1Iapa ¢ TOYKOM IapOBOU
MIOBEPXHOCTH.

OTpe30K, COeANHSIONINI JBE TOUKH IIAPOBOI MOBEPXHOCTH M MPOXOSALIUHN Yepe3 LEHTpP 1apa,
Ha3bIBAECTCS AMAMETPOM LIapa.

KoHnip! 06010 auamerpa mapa Ha3bpIBAlOTCS JUaMETPAIbHO TPOTHBONOI0KHBIMU TOUYKAMU
mapa. OTpe3oK, COeTUHSIONIUH /IBe JH00bIe TOYKHU IIapOBON MOBEPXHOCTHU U HE SBISIOLIUICS
JMaMeTpOM Il1apa, Ha3bIBalOT XOP/A0il mapa.

O0nem mrapa paBeH V=

Buowt 3a0anui.

Bapuanm 1

1. Haiitu auamerp mapa, eciy MIoLaab ero NOBEpXHOCTH paBHA 2897

2. B xy0 Bnucan map. Haiitu miomaab NoOBEpXHOCTH I1apa, eCu IUIOMAaAb MOTHON
MOBEPXHOCTHU Ky0a paBHa .

3. Ilnomans noBepxHocTy mapa pasHa 330. HaiiTu minomaas moaHoNH NOBEPXHOCTH LIUIUHAPA,
OIMKMCAHHOTO OKOJIO IIapa.

4. OO0neM mapa pasen 135. Haiitu 00beM apyroro mapa, iuameTp KoToporo B 3 pasza 0oJibliie,
YeM y JIaHHOTO.

5. [Ilnomans ceyeHus mapa miockocThio paBHa 15. Cekyias mioCKOCTh OTCTOUT OT LIEHTpa
nrapa Ha . HaiiTu minomaas moBepXHOCTH 1apa.

6. Uepes KoHel paauyca mapa moj yriiom 60° k HeMy MpoBe/IeHa NIOCKOCTh. Halitn 00bem
1rapa, €ciy IIola b NOJTy4YeHHOTO CEYSHHsI paBHA .

Bapuanm 2

1. B ky6 Bnucan map. Haiitu 06bem miapa, eciiu 00beM Ky0a paBeH .

2. Ilmomans moBepXHOCTH mapa paBHa 43. HaliTu mimomaas mOBEpXHOCTH JIPyToro Iiapa,

00beM KoToporo B 27 pa3 60mbIiie 00beMa JAaHHOTO I1apa.

Okxkorno mapa onucan nuuHAp. Haiitu 06beM nunmuHapa, ecnu o6beM mmapa paBeH 168.

O6bem mapa pasex 12. Haiiti 06beM Jpyroro mapa, y KOTOporo Ijionaib MOBEPXHOCTH B

9 pa3 Goblle, YeM y JaHHOTO Iapa.

5. [Ilnomans ceyeHus mapa miIocKoCThIo paBHa 16w, HaiiTu paccTosiHue OT TUIOCKOCTH
CEYeHHs JI0 [IEHTpa I1apa, ecliu 00bEeM I1apa paBeH .

6. Uepes KoHeIl paauyca apa MpoBeeHa IIOCKOCTh o1 yriioM 60° k Hemy. [Lmomans
MoJy4eHHOTro ceyeHus paBHa 11. Haiitu miomiaap moBepXHOCTH IIapa.

~ow

KOHmPOJleble 80NPOCHL.

JlaiiTe onpenenenue mapa.

JlaiiTe onpeneneHue dJIeMeHTaM apa.

Urto Ha3zwiBaeTcs cdepoii?

HazoBute dhopMynbl 1151 HAXOKIEHHUS 00beMa I1apa.

o s wnNE

HazoBute dhopMybl 11t BEIYUCIEHUS TIOMATN CHEPHI.

Pasznea 7. PazBuTHe NOHATHSA 0 YUCTIE
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HpaKTH‘leCROC 3aHATHE 10 TEME: ((Z[eﬁCTBHTeﬂLHLIe H KOMILICKCHBIC YUCJIA»

Ienw 3anamun:

1. [ToBTOPUTH 3HAHUS O00yYarONIMXCS 1O TeMe: «Pa3BUTHE TOHATHS O
yHUCIlIe»

2. Opranu3oBath JAEITEILHOCTh 00YYaIONMUXCSI 10 TIEPEBOIY CBOMX
3HAHUU OT YCBOGHUS OTIENbHBIX (PAKTOB U MOHATHH K UX 0OOOIICHHIO B LIETIOCTHYIO
CHUCTEMY 3HAHUM.

3. Onpenenuts ypoBEHb YCBOCHUS 3HAHUH, OLIEHUTH PE3YJbTaT
JESATEIIBHOCTH 00yJaroIuXcs.

Oobopyooeanue:

= CIpaBOYHBIE TTOCOOUS 10 anredpe,

. yueOHUKHU

Xo00 3anamus:

1. C nomompio cripaBoYHBIX MOCOOMI MO anredpe IMOBTOPHTE:
a) mpaBuiIa JeiCTBUI HaJl OOBIKHOBEHHBIMU APOOSMU;
0) hopMyIbI COKPAIIEHHOTO YMHOXECHHUS;
B) cri0cOOBI pa3NoKEHUs BEIPAKCHHSI HA MHOKUTEIH,
T') MPaBHUJIO COKpAIeHUsI 1po0eii;
1) aOCOJIIOTHAS. M OTHOCHUTEJIbHAS TIOTPEIIHOCTB;
€) JeWCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU.

2. M3yunth ycnoBHe 3aJaHUMN IS TPAKTHYECKON PaOOTHI.

Bapuanmui 3a0anuii:
Bapuanm 1

1. BerumcnuTe 3HAYCHUE BBIPAKCHUS:

2. Pasnoxwure Ha MHOXHTETH: (X-5)>-16

3. Oxpyriure 4uciao ¢ TOYHOCTBIO IO OJHOM JIeCATOM U BBIUMUCIUTE a0COTIOTHYIO U

OTHOCHTEJIbHYIO MOTPEUTHOCTb.

4. BeimonHuTh neiictBus: (4 2+5 — (3+1)

5. Bsruucnuts ¢ MK:

Bapuanm 2

1. BeoluncnuTe 3HAYCHUE BBIPAXKCHHUS:

2. Ympoctuts Beipakenue: (C+2)(C-3) - (C-1)?

3. OKpyIJIUTE YUCIIO C TOYHOCTHIO IO OJTHOW JECATON M BHIYHACITHTE a0COTIOTHYIO

OTHOCHTEJIbHYIO MOTPEUTHOCTD.

4. BemonHuts neiictus: (3 - i)

5. Bsruucnuts ¢ MK:

Bapuanm 3
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1. BbluncnuTe 3HaU€HHUE BBIPAXKEHUS:

N

YrpocTuth Bepakenue: 4as+2(a + B)?

3. OKpyriuTe YUCIIO € TOYHOCTBIO IO OJTHOU JAECATON M BHIYUCIUTE aOCOTIOTHYIO U
OTHOCHUTEJIbHYIO MOTPELTHOCTb.

4. Bemonauts geicteus: (-3+2i) +(-1-71) — (-2+3i)

5.  Berunciuts ¢ MK:

Bapuanm 4

1. BeruuciauTe 3Ha4€HHUE BHIPAKCHUS:

N

YrpocTuts Bepaskenue: 3(x + y)? — 6xy

3. OKpyIJIUTE YUCIO C TOYHOCTBIO JIO OJHOMU JECATON M BHIYUCINTE AOCOTIOTHYIO U
OTHOCHUTEJBbHYIO TIOTPEITHOCTb.

4. Bpbimonnuts aeictus: (5 + 2i)?

5. Bermuumemuts ¢ MK: (0,23+4,19) 3

Konmponwsnwie onpocot:

1. Kaxwue uncna Ha3bIBalOTCA:

a) HaTypajJbHbIMU, 0) LIEJIBIMU, B) PALIUOHAIBHBIMH, ') UPPALUOHAIBHBIMU,

n) neiictButenbHbIME? Kak 0003HAYaIOTCS MHOYKECTBA ATHX YHCEI?

Cdopmynupyiite onpe/eneHue: a) abCoMOTHOM, 0) OTHOCUTEIBHON OTPEITHOCTH?
CdopmynupyiiTe onpeaeneHrne rpaHullbl: a) abCOMOTHOM, 0) OTHOCUTENHHON MOTPEITHOCTH.
Cdopmynupyiite onpeaeneHue: a) BepHOU, 0) COMHUTENBHOM, B) 3HavYaIIen Huphl.
[TpaBuiia 3anucu AecATUYHON MEPUOANUECKOM IpoOu B BUAEC OOBIKHOBEHHOM JPOOH.

Uto Ha3bIBaeTCA KOMIUIEKCHBIM YHCIOM?

Kakue KOMITIEKCHBIC YHCIIa HA3bIBAIOTCS COMPSKCHHBIMU?

CrnosxeHue ¥ BEIMUTAaHUE KOMIUICKCHBIX YHCEIL.

©ooN RN

YMHOXEHUE KOMITJIEKCHBIX YHCEN B aredpandeckoit popme.
10 Jlenenne KOMIUIEKCHBIX YMCeN B alireOpanydeckoit popme.
Pa3znen 8. Crenennasi, nokasarejbHasi M JJorapupmMudeckas QyHKIUA

IIpakTyeckoe 3anaTHe Mo Teme: «KopHu n creneHn»

Henv 3anamus:

1. KoppektupoBath 3HaHUS, yMEHMs M HaBblku 1o Teme: «KopHu u
CTETIEHU.

2. 3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHMS 110 TEME.

3. Onpenenuth ypoBEHb YCBOCHMS 3HAHUW, OLEHUTH pE3yJbTaT

ACATCIIBHOCTH 06y11a10u11/1xc51.

Oobopynosanue:

*  (QopMyIBI CTENIEHEH;
= CBOWCTBa KOpHs N-OHM CTEIECHHU;
"  MHUKPOKaJIBKYJATOPHI.
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1.
2.

Xo0 3anamusa:

I/ISYLII/ITI) YCJIOBUEC BaﬂaHI/Iﬁ JJI IPAKTUYCCKOT O 3aHATHS.
OTBeTUTh Ha KOHTPOJIbHBIC BOIIPOCHI.

Tpenupogounas maonuya

Breruuciaure:

8

PN E

BapuanTsl 3a1anuii

Bapuanm 1
HaiinuTe 3HaueHne BhIpaKEHUS: .
Pemure ypaBHenue: .
Bbruucnure: a) ; 0) ; B) ;1) .
Kakoe u3 yucen Ooaplie: uid ?
Bapuanm 2

HaiinuTe 3HaueHne BhIpaKEHUS: .
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Hown

Pemmite ypaBHeHue: .
Beruncnute: a) ; 6) ;B) ;1) .
Kaxkoe u3 yucen 6omnpiie: i ?

Bapuanm 3
1. Haiinute 3HaYCHUE BBIPAKEHUS: .
2. Pemmre ypaBHEHHE: .
3. Beruucnure: a); 6) ; B) ;1) .
4. Kakoe u3 uncei OobIIe: WU ?
5.

Bapuanm 4
1. Haiigute 3HaueHUE BBIPAKEHUS: .
2. Pemute ypaBHEHHE: .
3. Beoruncnure: a);6);B);T).
4. Kaxkoe u3 uncen OObIIe: HIH ?

Konumponwsuoie éonpocot.

1. Jlaiite onpeneneHue KOpHs N-oi cteneHu. YTo Takoe apupmMeTHIecKuii KopeHb N-oi
creneHu?
2. lTlepeuncnure cBOWCTBA apUPMETUIECKUX KOPHEH N-0if CTENIeHH.

IIpakTyeckoe 3ansaTue no teme: «IllokazarenbHas u torapupmuydeckas GyHKIum»

Ienw 3anuamusn:.

1
2
3
4.
5
6

O606H_II/ITI> " 3aKpCIIUTh 3HAHUS 110 JIaHHOU TeMe.

BreraucnsaTs 3HaueHUS (I)YHKI_[I/II/I 110 3BHAYCHHUIO apTyYMCHTA.

OnpenensTh MON0KEHHE TOUKH Ha Tpaduke MO ee KOOpAWHAaTaM M Hao0OpOT.

Hcnonp30BaTh CBOMCTBA PYHKIMMA ISl CpaBHEHUS 3HAUEHU CTENeHe! U JTorapuMoB.

Crpouts rpaduku jorapuGMuieckux QyHKIui.

BeimonusaTe npeo6pazoBaHue rpaMKoB.

Oobopyoosanue:

CIIPaBOYHBIN MaTepual Mo anredpe
KapTOYKH JUTS 3aKPEIICHHS MaTepHaia,
YUEeOHUKHU.
Xo0 3anamus:
Buowt 3a0anui
Tecm no meme «llokazamenvnasn pynkuusn)
Bapuanm 1

W3 npuBeeHHBIX HIKE QPYHKIMHA yKa)KUTe MOKa3aTeNbHYIO:

a) y=x° 0) B) T)
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1) 2) 3) 4)
anauBuobdOu

B O r r

2. U3 nmpuBEICHHBIX HIDKE YTBEPKICHUH BEPHBIMH SBIISIOTCS:
a) GyHKIHMST TPUHUMAET B HEKOTOpOU Touke 3HaueHue 0;

0) pyHKIUs SBIISIETCS HEUETHOM;

B) QyHkius nepecekaet ocb Oy B Touke (0; 1);

) GYHKIHUS TPUHAMAET TOJIBKO MOJI0KUTEIbHbBIC 3HAUCHHS.

1) 2) 3) 4)
anauBuobdOu

B O r T

3. Ilpu kakux 3HAYEHUSX X BbIpaXeHUH Oompiie 1?
1) 2) 3) 4)
X> X< x> X<

0 011

4. OO6nacTplo 3HaYCHHUM (PYHKINUU SBISETCS MHOXECTBO
1) 2) 3) 4)

5. U3 npuBeneHHBIX HIDKE YTBEPIKICHUH BEPHBIMH SBIISIOTCS:

a) rpaduku GYHKIUH U CUMMETPUYHBI OTHOCUTEIBHO OCH OPJIUHAT;
0) rpaduku pyHKIMA U nepecekaroT ock Oy B Touke (0; 1);

B) rpaduku GyHKIMA M CUMMETPUYHBI OTHOCUTEIBHO OCH alCIHCC;
r) rpaduku GyHKIHHA (—oo; O] u nepecekaroT ock Ox B Touke (1; 0).
1) 2) 3) 4

anauBuodOU

B O r T

6. U3 npuBeneHHBIX HIDKE PYHKIMI YKa)KUTE BO3PACTAIOIIHE:

a) ot 6) B) r)

l)aus 2)auo 3)BuUT 4)6ur

7. KopeHnb ypaBHEHUs paBeH
1) 2) 3) 4)
1 2 3 4
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8. Brwipaxenue 2a, T1ie a - KOpEHb ypaBHEHUS , PABHO

1)9 2) 11 3)-11 4) -9
9. IlpowusBeneHue KOpHEH ypaBHEHHS PaBHO

1) 2)-3)-4)-

19 19 24 18

10. Beipaxenue 0,2+a, i€ @ - KOPEHb YpaBHEHUS PaBHO

1)1 2) 0,2 3)-1 4)-0,2
11 Penreanem HCPABCHCTBA SABJISACTCSA MHOXKCCTBO
1) 2) 3) 4)

12. PemeHneM HEpaBEHCTBA SIBISETCS MHOXKECTBO

1) 2)3) 4

13. HauOomabuee LEJIOC 3HAYCHHUEC X, YAOBJICTBOPAIOIICC HEPABEHCTBY , PABHO

1)-3 2) -4 3)0 4) He CyIIecTByeT
14, HaumeHbluee 1ieJioe 3HAUCHHE X, YIOBICTBOPSIOIICE HEPABEHCTBY , PABHO
1) 2)-3) 4)
0 1 1 me
cy
e
CTB
yer

15. Hawumensiiee 1ienoe 3HaYCHUE X, YIOBIETBOPSIONIEE HEPABEHCTBY , PABHO
1)-2)-3)-4)
4 3 2 mHe

cy

ie

CTB

yeT
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Tecm no meme «Ilokazamenvnan Qynkyusy»

Bapuanm 2
1. U3 npuBeneHHBIX HIDKE PYHKIUH YKaXKHUTE TIOKAa3aTEIbHYIO:
a) y=x' 6) B) r)
l)aus 2)aub 3)Bur
2. U3 mpuBeneHHBIX HUKE YTBEPIKICHUN BEPHBIMU SIBJISTFOTCS:

a) GyHKIMS HE npuUHUMAeT 3HayeHue 0;

0) GyHKIMS SBIISIETCS YETHOM;

B) hyHkuus mnepecekaet ock Oy B Touke (0; 1);

r) QyHKIHA TPUHUMAET TOJIBKO HEOTPULIATEIbHbBIC 3HAUCHUS.
1) 2) 3) 4)

anauBubdu

B O r T

3. Ilpu xakux 3HAUYEHHUAX X BHIPAKEHUU MeHbIe 1?7

1) x>0 2) x<0 3) x>1

4.  OOnacteio 3HaU€HUN PYHKIMU SIBJISETCS MHOXKECTBO

1) 2) 3)

5. U3 npuBeneHHBIX HUXKE YTBEP)KICHUH BEPHBIMHU SBIISIOTCS:

a) rpaduku GYHKIUA U CUMMETPUYHBI OTHOCUTEIEHO OCH OP/IMHAT;
0) rpaduku GyHKIIMHA U HE nepecekaroT och OX;
B) rpaduku GYHKIMA M CUMMETPUYHBI OTHOCUTEIBHO OCH alCIIHCC;
r) rpaduku GyHKIUN U nepecekaroT ock Oy B pa3HbIX TOUKaX.
l)aus 2)aub 3)BuUT
6. U3 mpuBeneHHBIX HIDKE PYHKINH YKa)KUTE YOBIBAIOIINE:

a) 0) B) T)
1) 2) 3) 4
amnauBuOH

B O r T

7. Kopens ypaBHEHUS paBeH

1) 2) 3) 4)
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1 2 3 4

8. IlpousBeneHue KOpHEH YpaBHEHHS PaBHO

14 2)-12 3)1 4) -2
9. CymmMma KopHel ypaBHEHUS paBHa

1)-2) 3) 4)-

37371 1

10. CymmMa xopHe#l ypaBHEHHsI paBHA

1) -10 2) 10 3) -4 4) 4
11. Beipaxenue 0,3+a, r1ie a - KOpeHb ypaBHEHUS , PAaBHO

1) 2) 3) 4)

0,71 2775

12. Haubobliee 1eioe 3HaY€HKE X, YIOBIECTBOPSIOIICE HEPABEHCTBY , PABHO
1) 2) 3) 4)
2 3 0 me

cy

e

CTB

yeT

13. KonmdecTBO HaTypalbHBIX PEIICHU HEPABEHCTBA PAaBHO

11 2) 2 3)3 4) HeT oTBeTa
14. Haumensliee 11eioe 3Ha4eHHE X, YAOBIETBOPSIOIIEE HEPABEHCTBY , PABHO
1)-2 2)0 3)2 4) -1
15. HauGosnpiiee 1ienoe 3HaYCHUE X, YIOBIETBOPSIONIEE HEPABEHCTBY , PABHO
1) 2) 3)-4)
1 0 1 =me
cy
mie
CTB
yer
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15 Bonpocos
15 Bonpocos

15 Bompocos

Kpumepuu ouenueanus mecmoevix 3a0anuil

5 (oTnUYHO) (14-15 otBeToB)
4 (xoporio) (11-13 oTBeTOB)
3 (ynoB) (10-8 oTBeta)

Tecm no meme «/lozapugpmuueckasn ynxyusn»

Bapuanm 1

Tecm no meme «/Iozapugpmuueckan pynxyusy

Bapuanm 2
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Tecm no meme «/Iozapugpmuueckan pynxyus»

Bapuanm 3

Kpumepuu oyenueanua mecmoguix 3a0anuil

9 BompocoB 5 (oTIIMYHO) (14-15 otBeToB)
9 Bompocos 4 (xopor1o) (11-13 orBeToB)
9 BompocoB 3 (ynoB) (10-8 oTBeTa)

Konmponvuuie gonpocu:
[lepeunicinuTe OCHOBHBIE CBOMCTBA CTEIICHH.
Cdopmynupyiite onpeneneHue nokazaTesbHOW (QyHKIHNN.
[lepeuncnure cBOICTBA MOKA3aTEIbHON (DYHKIIHH.
N300pa3ute cxeMaTHUECKH rpaduk moxka3aTeaIbHON (GYHKIUH TIPH a
N300pa3ute cxeMaTHUeCKH rpaduk moxka3aTeabHON QYHKIIUH MIPH a.
Cdopmynupyiite onpenenenue sorapupmMuueckoi pyHKIIH.
[lepeuncaure cBoiicTBa JOrapuPMUIECKON YHKIIHH.

N300pa3ute cxemaTruecku rpaduk gorapupmMudeckoit pyHKum npu a

© 0o N o g bk~ w DR

N306pa3urte cxemarnyecku rpaduk jorapupmMuueckoil GpyHKIUH P a

l. Pemenne nmoka3arejabHBIX ypaBHe}mifl H HEPABCHCTB

Lleny pabomor:

1. Omnpenenenye TUNIOB MOKA3aTeIbHBIX YPAaBHEHUM U METOJIOB X PELIEHUs], peIlIeHNe
IIPOCTEHMIINX MOKA3aTEIbHBIX HEPABEHCTB.

2. O06006mMUTh U 3aKpENUTh 3HAHUS 110 JAHHOUN TEME.

3. BBINOTHUTB NPAaKTUYECKUE 3aJaHNUSI U OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

Qobopyoosanue:

*  Ta0nUIBI CTENeHeH
"  CcIpaBOYHbIE MaTepuaibl Mo aaredpe
*  y4eOHUKHU M JUJAKTUYECKas JIUTepaTypa

Xo00 3anamus:
BcnomorarenbHbI TEOpeTHYECKUIA MaTepHaJ:

Omnpenesienne. YpaBHEeHNE BUA , T/I€ , HA3BIBACTCS HOKA3AMENbHBIM.
Ecimn
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CnocoObl penieHUs MOKA3aTeJIbHbIX YPABHEHUH.
1. IlpupaBHUBaHMe OKa3aTeeH.

CyTtb MeToAa:

1. VYeaunuts ciaraemoe, cojepskaiiee nepeMeHHYIo;
2. TlpuBecTH cTENEeHU K OJTHOMY OCHOBaHUIO;

3. IlpupaBHATH MOKa3aTeNy;

4. PemuTh MOJIY4YEeHHOE YPABHEHUE;

5. 3ammcarh OTBET.

ITpumep:

Ortser: X = 3.

2. BplHeceHHe 001IEr0 MHOMKHUTEJISA 32 CKOOKH.

HpI/IMe‘-IaHI/IGZ BBIHOCHUM 3a CKOOKH MHOKHUTEJIb C MEHBIIINM [TOKA3aTEIIEM.
IIpumep:

OtBer: X=1

3. BBeneHue HOBOIi IepeMeHHOM

Kaxk mpaBusio, ypaBHEHUS, pellIaeMbIe 3TUM CIIOCOOOM, CBOJISATCS K KBaJIPATHBIM.
IIpumep:
[Tycts 4* = a TOrAa ypaBHEHUE MOXKHO 3aMUCaTh B BUIC:

Cnenaem oOpaTHYIO 3aMEHY:
4 =4y 4 =1,
x=1wnmx=0

OmBer: x=1mwmx =0

4. Hcnonb3oBaHHE OHOPOTHOCTH

Onpeodenenue IlokazatenbHble ypaBHEHUS BUAAa Ha3bIBAIOTCS OJHOPOIHBIMH.

Cytb MeToza: Tak Kak nokaszareiabHas (PyHKIMS HE MOXKET IPUHUMATh 3HaU€HHE, PABHOE HYJIIO,
1 00€ 4acTu ypaBHEHUS MOKHO JICIUTh HA OJTHO M TO K€ HE PABHOE HYJIIO YHCIIO, pa3aesuM ooe
YacTu ypaBHEHUS, HAIIpUMeD, Ha .

[Mpumep: 2* = 3*

Pa3nenum o6e yacTu ypaBHEHHsI Ha

Ortser: X = 0.
Onpenenenune. /lokazamenbhbim HEPABEHCTBOM HA3bIBAETCS HEPABEHCTBO, B KOTOPOM
MepEMEHHAs COJAEPKUTCA B TTOKA3aTeIIe CTETICHHU.

Pemenune npocredmmx nmoka3arejJbHbIX HEPABEHCTB.

IIpocTeifimMMu CYUTAIOTCS [TOKa3aTelIbHBIE HEPABEHCTBA Bya: a* < @/, aX>a¥ (a¥<a¥, a*>aY).
Tak ke, Kak ¥ IPU PELICHNHU MPOCTEHIINX MOKa3aTeIbHbIX YPaBHEHUH, OIMHAKOBbIE OCHOBAHUS
CTENeHEeN OMYyCKAaloT, HO 3HAK HOBOT'O HEPABEHCTBA COXPAHAIOT, ec/iM PYHKIIHUS Y = a* ABiseTcs
BO3pacraroleii (a >1); ecam ke nmokazatenbHas QyHkius y = a* yoeBaer (0 <a < 1), To
3HAK HOBOTO HEPAaBEHCTBA MEHSIOT HA MPOTHBOIOJIOKHBIN:
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a’<a¥ — x <y, ecim @ > 1; 3HAK COXpaHEH, Tak Kak (pyHKIKS BO3PACTacT;,
a*<a¥ > x>y, eciu 0 <a<1;pyHkuuns yObIBaeT — 3HAK TTOMEHSLICS;
a*>a’ > x>y, ecnu @ > 1; 3HaK COXpaHEH, TaK KaK (pyHKIUs BO3PACTAET
a*>a¥ — x <y, ecu 0 < a < 1; QpyHkius yObIBaeT — 3HAK MOMCHSIICS.

[Ipumepsbl.
PemmnTh HepaBeHCTBO:

1) 45-x< 0,25.

IIpencraBum mpaByto yacth B Buje: 0,25 = (Ploo) = (Ma) = 47,

452 < 471y pynkims y = 4% ¢ ocHoBaHMEM 4 >1 Bo3pacTaeT Ha R, mosToMy, OIycKas OCHOBAHUS
CTETICHEH, 3HaK HEPaBEHCTBA COXPAHUM:

5-2x <-1;

— 2X < -1-5;

— 2X < -6 |:(-2) nmpu neneHuu 00enx YacTeil HEpaBEHCTBA HAa OTPHUIIATEILHOE YKMCIIO0, 3HAK
HEPABEHCTBA MEHSIOT Ha IIPOTUBOIIOIOXKHBIN: 3HAYUT, X >3.

Otger: (3; +o0).

2) 0,4**1>0,16.

[TpencraBum uncio 0,16 B Bune crenenu uncina 0,4. [Tonyuaem:

0,4***1> 0,4%; ocHoBaume creneneii — yncio 0,4 — ynoBierBopsieT ycnoBuro: 0 < 0,4 < 1;
MO3TOMY, OITyCKaeM OCHOBAHUS CTEIICHEH, a 3HAK HEPaBEHCTBA MEHSIEM Ha MPOTUBOIOJIOKHBIH:
2x+1<2;

2x < 2-1;
2x<1 |2 \\\\\\\\\\\\\\\\\\\\\\Il
x <0,5. 0,5

Otgert: (-0; 0,5].

Bapuanmui 3a0anuii

Ba Ba
pu pu
an amu

m m
1 2

1. 1

Pe Pe
I I
Te Te
YP YP
aB aB
He He
HHU HH
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3. 3.

Ha Ha
ax i
UT UT
e e

cy cy
MM MM
y vy

KO KO
PH pH
el eil
YP Yp
aB aB
He He
HHU HHU
A A

4, 4,

Pe Pe
A 1IN
Te Te
HEe He
pa pa
B¢ B¢
HC HC
TB TB
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a. a.
0. O.

5. O.

Ha Ha
Wi WA
ut AT
e €

Ha Ha
uo UM
0oJ1 €H
LI I
ee €€
e ue
J10 J10
e €

pe Pe¢
e 1Ie
Hu HHA
e €

He HE
pa pa
Be B¢
Hce HC
8 TB
a 4

Bapuanm 3 Bapuanm 4
1. Pemunre ypaBHeHHs: 1. Perunre ypaBHeHUA

a. , a.

0. ; 0. ;

B. B.

r. I.

2. Pemiute ypaBHeHue: 2. Pemiure ypaBHeHue:

3. Haiinute cyMMy KOpHeil ypaBHeHUs! 3. Haiinure cyMMy KOpHeil ypaBHEHHUS
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4. Pemure HEpaBCHCTBA: 4. Pemute HEpaBCHCTBA:

a. a.
0. 0.

5. Haiigure HanOoIb111eE LEeJI0€e pelleHue
HEPaBEHCTBA

5. Haiiiure HaMMeHb1Iee 1eJI0e peleHne
HepaBeHCTBa

Konmponsnwie sonpocot:

[aiiTe onpeneneHue NoKa3aTeIpbHOIO ypaBHEHMUS.

Mertozpbl perieHust oKa3aTeIbHbIX YPaBHEHUH.

OnpeneneHue N0Ka3aTeIbHOIO HEPABEHCTBA.

Crioco0b! pereHus MoKa3aTebHOTO HEPaBEHCTBA.

B kakom ciyyae MeHsIeTCsl 3HaK IIPU PEILIEHUH M0Ka3aTeIbHOTO HEpaBEHCTBA?

s E

1. Pemenue norapupMuyecKux ypaBHeHHil U HEPABEHCTB

Ienw 3anamusn:

1.  Omnpenenenue TUNOB Jorapu(PMUUECKUX YPAaBHEHUM U METOJIOB UX PELICHUS, pEIIeHNE
POCTEUIINX JIOTapu(PMUUECKUX HEPABEHCTB.

2. O0600IIUTh U 3aKPENHUTh 3HAHUS 10 JTAHHOU TEME.

3.  BbINOTHUTH NpaKTUYECKHE 3aJJaHUS U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI.

Oobopyoosanue:

=  TabJHIBI CTENEHEN

"  CIpaBOYHBIE MaTepuaibl o aaredpe

"  yYeOHUWKHU U JUJAKTHICCKas JINTEepaTypa
*  TaOIUIBI CO CBOMCTBAMHU JIOTapU(MOB

Xo0 3anamusn:

Teopemuueckuit cnpagounvlii mamepua.
ba3zoevie nonamusa:

1. JIozapuqu Huciaa «6» nO OCHOGAHUIO «a» — S5MO noxkasamejlb Cmeneru, 6 Komopyro HA00
sozeecmu «ay, umoowl nojiydunis «6».

2. Pewmums ypaeénenue — omo 3Hadum Hatimu 8ce e2o KOpHU U1u ()OKClé’amb, umo ux Hem.

3. Kopuem ypasnenus mnaszvieaemcs 4ucio, npu HnOOCMAHOBKE KOMOPO2O 6 YPAGHEHUe
NONY4aAemcs 6epHOE YUCI080€ PABEHCMEBO.
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4. Pewienuem HéPAGeHCcmea HA3bl6AEMCA MHOIMHCECMBO YUCeN, npu noocmanosxe KOomopblx 6
HepaeeHCcmeo noaydaemcs 6EpHOE YUC1060€ HepaBeHCcnso0.

5. Jlozapughmuposanue — 5mo nepexod om 0AHHO20 BbIPANCEHUSL K €20 T02apupmy.

6. Ilomenyupoeanue — 5mo nepexoo om pageHCmada, co0epHcae2o 102apughmol, K pageHcmay,
He cooepaoicauyemy Ux.

~

Jozapugpmuueckan gpynxyusn — smo @ynkyus uoa
y=1logab,20ea>0,b>0,a#1

8. Ocnoenvie ceoiicmea:

Ecmu 0 < a < I, mo ¢ynxkyus ybvieaem, m.e. uem 0Oabuie apeymMeHm, mem MeHblie
3HaueHue QyHKYuu u Haobopom (cchopmynupytime - Kax?)

Ecmu a >1, mo ¢ynxyus eospacmaem, m.e. uem Oonvuie apecymenm, mem Oo0buLe
3HaueHue yHKyuu u Haobopom (cchopmynupytime - Kax?)
o a* >0 ons 1106020 «x».

Bxoonoii konmpoo
TECT

Yemanosume coomeemcemeue Me:)fcdy BbIPAINCERHUAMU NPABOCO U JIE6020 Cm0]l61/;06.'

1. logab +logaC a) nlogab

2. logab-logac 0) loga(bc)

3. B)

log log

a X"a
(b-

c)

4, r) loga(b+c)
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u) logab

Bapuanmui 3a0anuii:

Bapuanm 1 Bapuanm 2 Bapuanm 3

Konmponsuwie onpocowt:

Jatp onpenenenue norapuMUIECKOTO YpaBHEHHS.
CsoticTBa norapuMos.

Metoap! pemeHus Jorapu(MUIECKUX YPaBHEHHIA.
CriocoOb! perieHus Jjorapu(pMUIECKUX HEPABEHCTB.

B xakoM ciydae MeHsIETCS 3HaK IPH PELICHUH HEPABEHCTB.

agrONE

Pasznen 9. KomOunaropuka. Teopusi BeposiTHocTeil. MaTeMaTHu4eckasi CTATHCTHKA
HpaKTI/I‘IeCKOC 3aHATHE N0 TeMe: «IJIeMEHThI KOMﬁI/IHaTOPI/IKI/I»

Ienw 3anuamusn:

1. KoppektupoBath 3HaHMsI, yMEHUSI U HaBBIKHU 10 Teme: «KomOuHaTopuka.
CraTHCTHKa ¥ TEOPUS BEPOSATHOCTEI». 3aKPEIUTh U CUCTEMATH3UPOBATh 3HAHUS 110 TEME.

2. Onpenenutb ypoBEHb YCBOEHUS 3HAHUM, OLIEHUTH PE3YJIbTaT AEATEIbHOCTU
o0yJaromuxcs.

Oobopyoosanue:

. CIPaBOYHBIN MaTepHal 1o TeME;

. MUKPOKAJIBKYJISTOPHIL;

. Y4eOHHKHU.

Xo0 3anamusn:

1.  U3yuuTh ycrnoBHe 3aJaHU I NPAKTUYECKOTO 3aHITHS.
2. OTBETHTH Ha KOHTPOJHHBIEC BOIIPOCHI.
3. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.
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Bapuanmui 3a0anui:
Bapuanm 1

1. CkonpkuMU crioco0aMu MOXHO BBIOpaTh B rpymre u3 20 yenoBek YeTBephix Ha 4
JOJIKHOCTHU?

2. bpomensl 2 urpanabHbIX KyOnka. KakoBa BeposITHOCTh TOTO, YTO HA IEPBOM KOCTH BHITIAJIO
YHUCIIO 2, a Ha BTOPOU — HEYECTHOE YUCIIO?

3. BeposTHOCTH MoMnaianus Mo LEIH IPU OJJHOM BBICTpeEIie y epBoro opyaus pasua 0,5, y
BTOporo — 0,6. HaiiTu BepoATHOCTH TOTO, YTO IO LI MONAAET XOTs Obl OJTHO OpyAHE
10CJI€ TOTO, KaK 00a CAENAIOT 110 OJJHOMY BBICTPEIY.

4. Haiitu pa3max, MOy, MeIMaHy u cpennee Beibopku: 1,5,5,8,10.

5. Haiitu nucniepcuto Beioopku: 3,8,5,6.

Bapuanm 2

1. CkoIbKUMU CIIOCO0aMU MOKHO ITIOCTABHUTh Ha MOJIKE 8 KHUT?

2. bpouensl 2 urpanpHbix KyOuka. KakoBa BeposITHOCTB TOrO, UTO Ha MEPBOM KOCTHU BBINAJIO
4ymuclio 1, a Ha BTOpOil — HEUEeTHOE YU CII0?

3. BeposTHOCTH MoMNaiaHus Mo LEIH MPU OJJHOM BBICTpEIIe y mepBoro opyaus pasua 0,4, y
BTOporo — 0,8. Haiitu BepoATHOCTH TOTO, UTO IO L€ MOMAAET X0Ts Obl OIHO OPYAHE MOCIIe
TOT0, KaK 00a CIETAl0T MO OJTHOMY BBICTPEIY.

4. Haiitu pa3max, Mo1ly, MeiiaHy u cpeanee Boioopku: 3,10,12,12,18.

5. Hatitu nucniepcuto Beioopku: 4,7,3,9.

Bapuanm 3

1. CkonbkuMHU crioco0amMH MOKHO BbIOpaTh B rpymne u3 30 yeaoBek Tpoux Ha 3 TOHKHOCTH?
2. BpormeHs! 2 urpajibHbIX Kyornka. KakoBa BEposITHOCTb TOTO, UTO Ha NMEPBOM KOCTH BBINAJIO
4KCII0 3, a HA BTOPOM — HEUYECTHOE YUCIIO?
3. BeposATHOCTB nonasaHus Mo eI IPU OJHOM BBICTpEIIE y epBOro opyaus pasHa 0,3, y
Broporo — 0,8. Haiitu BepoATHOCTH TOTO, UTO IO LI€JU MONAAET XOTs Obl OTHO OPYAME MOCIIe
TOTr0, KaK 00a C/IeJatoT M0 OJTHOMY BBICTpEIY.
4. Haiitu pa3max, Moly, MEAIMaHy M cpeaHee BeIOopku: -8,-8,-5,-5,0,2.
5. Haiitu nucniepcuto Beioopku: 4,1,3,2,2.

Bapuanm 4

1. CkoapKMMHU cIOCOOaMU MOKHO MOCTaBUTH Ha noske 10 kHur?

2. bpouensl 2 urpanbHbIX KyOuka. KakoBa BeposITHOCT TOTO, UTO Ha MEPBOM KOCTHU BBINAJIO
qucio 6, a Ha BTOPOM — HEUYECTHOE YUCIIO?

3. BeposTHOCTb IonasaHus Mo eI IPU OJHOM BBICTpEINE y epBoro opyaus pasHa 0,1, y
BTOoporo — 0,9. HaiiTu BeposiTHOCTB TOT0, YTO IO LIEJIH MOMAAET XOTs Obl OJTHO OpYJHE Mocye
TOT0, Kak 00a CIIEJIa0T 10 OJJHOMY BBICTPEIY.

4. Haiitu pa3max, MoJly, MEJMaHy U cpeaHee Beioopku: -4,-4,0,2,9,9.

5. Haittu nucnepcuto Beioopku: 3,2,1,1,5.
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KOHmp0Jleble 80NPOCHL.

ChopmynupyiiTe onpeaeneHus: a) pa3MeIeHus; 0) COYeTaHM; B) IEPECTAHOBKH.
3anummuTe GOpMYIIBI U1 BBIYUCIICHUS: a) pa3MEIIeHHs; 0) COUCTaHUS; B) IEPECTAHOBKH.
JaiiTe Ki1accu4ecKoe onpeesieHue BEPOSITHOCTU COOBITHS.

[TpuBenuTe MpUMEPhI COOBITHIA, KOTOPBIC B YCIOBUSX TAHHOTO OTBITA SBIISTFOTCS

1) cnyualiHbIMU; 2) TOCTOBEPHBIMU; 3) HEBO3MOXKHBIMH.

KakoBbI BEpOSTHOCTH 3THX COOBITHIA?

ChopmynupyiiTe onpeaeneHue: a) CIydaiHOW BETMYUHBI; 0) JUCKPETHOMN CIydaiiHON
BEJIMYMHBI; B) HEIPEPHIBHOM CIyIalfHOW BEJIMYUHBI; T) 3aKOHA pacIpeiesICHUs CITydaiiHON
BEJIMYUHBI.

ChopmynupyiiTe onpeaeneHus: a) MaTeMaTHYECKOTO OKUJIaHUs; 0) AUCTIEPCHH.
CBolicTBa MaTEMaTUYECKOTO OKUAAHUS U JUCTIEPCUH.
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Kpumepuu oyenku pewtenus 3a0anuil
Ouyenka 5 « omauuHo» - CTaBUTCS, €CIU: BCE 3a/1aHUS PEILIEHBI BEPHO, C IIOJHBIM
TEOPETUYECKHM 00OCHOBAHHMEM 10 XO/Y PEILICHHS.
Ouyenka 4 «xopouto» - CTaBUTCSI, €CJIU: 33/I1aHUS PELIEHBI BEPHO, HO C HEMOJIHBIM
TEOPETUUECKHUM 0OOCHOBAaHHUEM.
Ouenka 3 «y0oenemeopumenvnoy - CTaBUTCA, €CIIU: 33/1aHUs PEIICHBI TOCPEICTBOM OKa3aHUs
MIOMOIIY CTYJIEHTaMHU U3 ayAUTOPUH U/WJIH MPETIOIaBaTeIIeM.
Ouenka 2 «neyoosnemeopumenbHo» - CTAaBUTCS, €CIIH: PELICHUE 3a/laHuil HEBEPHOE,

MIPOJBUKEHUS OTCYTCTBYIOT. Pelienue oTcyTcTByeT.

Kpumepuu oyenueanua mecmoguix 3a0anui

15 BompocoB 5 (oTnM4HO) (14-15 otBeToB)
15 BompocoB 4 (xoporio) (11-13 oTBeTOB)
15 Bompocos 3 (ynoB) (10-8 otBera)
9 BOTIpOCOB 5 (oTIIM4HO) (14-15 orBetoB)
9 BompocoB 4 (xoporo) (11-13 oTBeTOB)
9 BompocoB 3 (ynoB) (10-8 otBerta)

Kpumepuu oyenueanua ycmnsix omeemog
Ouyenka 5 «omauuno0», CTABUTCSI, €CIIH CTYJIEHT:
-[I0JIHO PACKPBLI M IPAaMOTHO M3JI0XKHII MaTepuai B 00beMe, TOUHO MCIIOJIb3Ys] MAaTEMaTUYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY ITPEAYCMOTPEHHOM NPOTrpaMMOi U Y4eOHUKOM,
- 0TBEYAJl CAMOCTOSITENBHO 0€3 HaBOAALIMX BOIIPOCOB MIPENOIaBaTENs.
Ouenka 4 «xopouio», CTaBUTCS, €CIIM OH yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUAM Ha OLEHKY
«5», HO IIpU 3TOM UMEET OJUH U3 HEJOCTATKOB:
- B U3JIO)KEHUH JOMYIIEHbI HEOObIINE TPOOEIbl, HE UCKa3UBIINE MaTEMaTUUECKOE COiepKaHHE
OTBETA;
-JIOIYILEHBbI OJIMH — JBa HEJ0YETa IIPU OCBEIIEHUHA OCHOBHOI'O COJIEpKaHU OTBETA,
UCIIPABJICHHBIC 110 3aMEYAaHUIO TIPETIOJaBaTENIs;
Ouenka 3 «y0o61emeopumesnbHo» CTABUTCS B CIEAYIONINX CIyqasx:
-HEIOJIHO WM HETIOCIIeI0BaTEIbHO PACKPBITO COJEPKAHNE MAaTEepUaa, HO OKa3aHo o01ee
[IOHUMAaHUE BOIIPOCA U IIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JUISl NaJIbHEUILErO

YCBOCHUA TPOTPAMMHOT'O MaTCpHralia,
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- UMEITUCH 3aTPYJHCHHUS WK JOMYIICHBI OIIUOKHU B ONPEACTICHUN TTOHSATHH, UCTIOIh30BaHUT

MaTeMaTHYECKOW TEPMUHOJIOTHH, YePTEXKaxX, BHIKIAIKAX, UCIPABICHHBIEC OCIIE HECKOIbKUX

HaBOJISIINUX BOIPOCOB YUUTEIIS;

Ouenka 2 «ney0061emeopumesibHo» CTABUTCS B CICAYIOIIUX CITyYasx:

- HE PAaCKPBITO OCHOBHOE COZIEpIKaHUE YIeOHOTO MaTepHaa;

- OOHapyXCHO HE3HAHUE WM HETIOHUMAaHUE CTYACHTOM OOJIbIIEH WM Hanbosee BaKHOW YacTH
yueOHOro MaTepuaia;

- JIOIYIIEHBI OITMOKH B ONPEICICHUH TIOHSATHIA, IIPU MCIIOJIB30BAaHUHA MAaTEMaTHIYECKOM

TEPMHUHOJIOT'UH.
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Pexomenoosannaa numepamypa.

1. M.W.bammakoB. MaTeMaTrka: y4eOHUK IS CTYA. YIPEKIASHUHN cpe. mpod.
oOpazoBanus. 9-e u3., crep.- M.: 3narensckuii meHTp «Axanemus», 2018.

2. JI. C. Aranacsu. ['eomerpus. 10-11 xmaccer: yue6. mist o6meo06pa3oBar.
YUpEXKJICHHI: 6a30BbIN U MpoduIbHbINA ypoBHU ['eomeTpus. 10-11 knacchr:
yue0. 711 001eo0pazoBat. yupekJAeH!H: 0a30BbIi U MPO(UIBHBIA YPOBHHU.

3. M.1. bammMakoB. MaremaTtnka. 3amgauHukK. YdeOHoe mocooue OMUI]
«Axagemusy, 2018.

4. b.M.Usnes, C.M. Caaksn, C.W. lIBapuOypn . Junakruueckue MaTepuasl 1Mo
anreOpe u Hayajam aHanuza aisa 10 kmacca. -M.: [Ipocsemenue, 2018.

5. b.M.Ugnes, C.M. Caaksn, C.W. llIBapudypa. Junaktudeckre maTepuanibl Mo
anrebpe n Hayana ananu3a 1 11 kimacca. -M.: [IpocBemenue, 2018.

6. M.K. IloramoB. AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHamu3a. J(umakTuaeckue
matepuanbl. 10  kmacc: 0a30BeIi W mpodwil.  YpOBHH.— 6-¢  H3.-
M.:Ilpocsemenne, 2017.-159c¢.

7. M. K. TIloramoB. Anrebpa u Hayajla MaTEMaTUYECKOTO aHaJIM3a.
Junaktnyaeckue matepuaisl. 11 kimacc: 6a30BbIid ¥ TPO(HII. YpOBHH.— 6-€ W371.-
M.:Ilpocsemienune, 2017.-189c.

8. A.H. Koamoropos, A.M. A6pamos, FO.Il. Jlynuuusia u ap.: moa pea. A.H.
Konmoroposa. Anredpa u Hayana MareMatudeckoro ananmsa. 10-11 kiacchr:
yue0. 1715t 0011eo0pa3oBaT. YUpexkACHUN ¢ IPUI. Ha JIEKTPOHHOM HOCHUTENE. —
21-e u3n.- M.: [Ipocsenienue, 2017. — 384 c.

9. C. b. Becenockuit. ['eoMeTpusi: TuIaKTHYECKHUE MAaTEPHAIBI TI0O TEOMETPHH JIJIS
10 xmacca / C.b. Becenosckuii, B.J[. Ps6unnckas.- M.: [Ipocsemenue 2016.

10. C. b. BecenoBckwuii. ['eomeTpusi: TuaakTHUYECKHE MaTepUANbl M0 T€OMETPUU

s 11 xmacca / C.b. Becenosckuii, B.J[. PsaOuunckas.- M.: TlpocBemnienue
2016.

11. Maremaruka. bomawioi s>HIMKIONEAUnYeckuit ciaoBapw/I'n. pen. Ilpoxopos
10.B. — 5-e¢ u3a. — M.: bonemas Poccutickast sHimuknoneaus, 2017

12. M. K. TIloramoB. Anrebpa u Hayala MaTeMaTUYECKOrOo aHAJM3a.
Junaktnaeckne Marepuanbl. 10 kimacc: 6a3oBbiii m npodwui. ypoBan /M.K.
[Totanos, A.B. IlleBkun. — 6-¢ uza.-M.:IIpocsemenne, 2016.-159¢.

13. M. K. TIloramoB. Anrebpa u HayajJla MaTeMaTUYECKOro aHAJM3a.
Hunaktudyeckue Marepuanbl.ll kimacc: 0a3oBbiii u npoduia. ypoBau /M.K.
[Totamnos, A.B. llleBkuH. — 6-¢ u3a.-M.:Ilpocsemenune, 2016.-189c¢.

Hnumepnem-pecypcu.

1. http://www.ru.wikipedia.org CBoOoaHas yHHBEpCalbHas SHIUKIONCINS,
HamMCcaHHas Ha PYCCKOM sI3bIKE.

2. http://www.Allmath.ru - »3T0 MaremaTHYeCKWil TOPTaj, Ha KOTOPOM BBI
HalieTe 10001 MaTeprall 0 MaTeMaTHICCKUM JTUCITUTIIINHAM.
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http://www.ru.wikipedia.org/
http://www.allmath.ru/

3. http://www.math.ru/ Ha caiite Bbl HaiigéTe KHHATHW, BHUIEO-JIEKIIHH,
3aHUMAaTeIbHbIE MaTeMaTH4ecKue (HaKThl, pa3IM4YHbIC MO YPOBHIO W TEMATHKE
3a7laud, OT/CJIbHBIC HCTOPUU U3 KH3HM YYEHBIX — BCE TO, YTO ITOMOXKET
OKYHYTBCS B YIMBHUTEIIbHBIN U YBIICKATCIIbHBIA MUP MAaTCMATHKH.

4. http://www.bymath.net DtoT caiiT — cpeiHss MaTeMaThdyeckas HWHTEPHET-
IIKOJIa, B KOTOPOW Bbl MOXKETE YUHUTHCS, HE BBIXOJAS U3 JoMy. B oTiuume ot
JIPYTUX CaWTOB 3/€Ch COJEPXKATCI BCE HEOOXOIMMBIC MaTepHajbl IO
3JIEMEHTAPHON MaTeMaTHKE B ITOJHOM 00bEME.

5. http://free-math.ru/
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