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1. IMosgcHUTEJIbHAS 3ANMUCKA

JlaHHbIE METOIMYECKHE YKa3aHUsl BKIIOYAIOT B c€0s MPAKTUUECKHUE 3aHATUS 110
BCEM pazjellaM Kypca, NpPUMEpPHbIE MPAKTUUYECKUE 3alaHusl IS KaKIOM TEMBI
pasznena, ¢parMeHTbl TEOPETHUYECKOro  maTepuana, o00paslbl  BBINOJTHEHUS
MPAKTUYECKHUX 3aJaHUM, TECThI, IPAKTHYECKUE 3aJaHMsI, KOHTPOJIbHBIE BOIPOCHI IS
CaMOIIPOBEPKH.

[IpakTrueckue 3aHATUS CIYXKaT CBA3YIOIIMM 3BEHOM MEXIY TEOpHEH H
npakTUKo. OHHM HEOOXOAMMBI JJIA 3aKPEIJICHUS TEOPETUYECKUX 3HAHMI,
MOJIyYEHHBIX Ha YPOKaX TEOPETHYECKOro OOy4YEeHHs, a Takxke id (pOpMUPOBaHUS
MPAKTUYECKUX YMEHUI U HABBIKOB.

3adeT MO KaXAOW TPAKTHYECKOW paboTe CTYACHT TOJy4aeT Tocie ¢
BBIIIOJIHEHNUST W TPEJOCTABJIICHHUS OT4YETa, a TaKKe OTBETOB HA BONPOCHI
PENOJABaTENs, €CIIM TAKOBBIE BOSHUKHYT IPU TPOBEPKE BBIMIOJHEHHOTO 33JaHNUS.

B pe3ynpraTe mpoBEACHUS ~IPAKTUYECKUX  3aHATUM 1O  JHCLHMIUIMHE
«MaremaTuka: anredpa, Hayajla MaTEMaTHUYECKOrO aHaln3a; T€OMETPUsS» CTYACHT
JOJDKEH 3HATh OCHOBHBIE MAaTEMaTHYECKHE METOJbl PELICHUs NMPUKIAIHBIX 3a]ad;
POJIb U MECTO MAaTEMAaTUKHU B COBPEMEHHOM MUpPE IIPU OCBOCHHUH MPOPECCHOHATBHBIX
JUCLUIUIMH U B cpepe MpoPecCUuOHAIBHON A TENBHOCTH.



2. O0ume moJI0KeHus

Meroanueckre yKa3zaHHs 10 BBIIOJHEHHUIO MPAKTUYECKUX 3aHATHI MMpPEeJHA3HAYEHBI
JUTSL KOHTPOJISL M OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUN 00YYarOIUXCsl, OCBOMBIINX
nporpammy yueOHo guctumumael OY .02 Maremaruka: anrebpa, Hayaia
MaTeMaTHYE€CKOro aHaiau3a; reomeTpus mno cnenuanbHocTu 44.02.03 Ileparoruka
JIOTIOJTHUTENBHOT0 00pa3oBaHus (B 00J1aCTH MYy3bIKAJIbHOM €SI TEIbHOCTH)

Meronuueckue  ykKazaHdhs [0 BBIINOJHEHUIO  MPAKTHYECKUX  3aHATUHI
pa3paboTaHbl B COOTBETCTBHHM C palOouell MporpaMMod Ha OCHOBE NPUMEPHOU
nporpammel (aBTop bawmarxoe M. H., noxtop (QHU3MKO-MATEeMaTUYECKUX HayK,
akagemMuk Poccuiickoil akagemun oOpaszoBaHus, mpodeccop) B COOTBETCTBUU C
PekoMeHpauusiMu 1o OpraHu3alliy MOJY4YEHHs] CpelHero oOuiero odpa3oBaHus B
Opeaenax OCBOCHMsI 00pa30BaTENbHBIX MPOrpaMM CpPETHETO MPO(ECCHOHANIBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHHs C Y4YETOM TpeOOBAHMIA
(enepabHBIX TOCYJapCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB.

B PE3YyJIbTaTC OCBOCHHA TUCHUIIINHBI 06yanOMHﬁCH JOJIZKECH:

3HATH/TIOHUMATh.

e  3HAYEHHUE MATEeMATUYECKOM HAyKH Ui pelIeHUs 3a/1a4, BO3HUKAIOUINX B TEOPUU
U TPaKTUKE; MIHPOTY U B TO K€ BPEMS OrPAHUUYCHHOCTb MPUMEHEHUS
MaTEeMaTHYECKUX METOJIOB K aHAJIM3Y U MCCIEAOBAHUIO MPOIIECCOB U SIBJICHUN B
MPUPOJE U OOIIECTBE;

®  3HAYEHWE MPAKTHUKKA U BOIMPOCOB, BO3HUKAIOMIMX B CaMOW MaTeMaTHKE s
dopMupOBaHHA W PaA3BUTHUA MATEMATHUECKONW HAayKd; HUCTOPHIO Pa3BUTHS
HNOHATUS 4YMCJIA, CO3JaHMs MaTeMaTHYEeCKOro aHalu3a, BO3HUKHOBEHUS W
pa3BUTHUS TEOMETPUH;

e  yHMBEpCaJbHBIA XapaKTep 3aKOHOB JIOTMKH MAaTEMaTUUYECKUX PACCYKJIECHUH, UX
OPUMEHHUMOCTH BO BCEX 00JIACTSAX YEIOBEUECKOU 1A TENbHOCTH;

®  BEpOSITHOCTHBIM XapakTep pa3iHuHBIX MPOIECCOB OKPYKAIOIIETO MHUPA.

AJITEBPA
yMeThb!

®  BBHIIOJHATH apu(METHUYECKHe NEHCTBUS HaJ YWCIaMH, COueTash YCTHbIE U
NUCHbMEHHbBIE TIPUEMbl; HAXOAWTh NPUONMKCHHbIE 3HAUYEHHUS] BEJIMYUH U
NOTPEIIHOCTA BBIUMCICHUN (a0COJMIOTHAsE W OTHOCHUTENbHAs); CpPaBHUBATH
YHUCJIOBBIE BBIPAKEHNUS;

®  HaxOJUTh 3HAYEHHUS KOpHS, CTENeHH, Jorapudma, TPUTOHOMETPUUECKHUX
BBIPDA)KEHU HA OCHOBE OIpEAeNICHUs, HCIHONIb3ysd NpH HEO0OXOAUMOCTU




MHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BATHCA MPUOIMKEHHOW OLIEHKON MpH
MPAaKTUYECKHUX pacuerax;

BBIIIOJIHATH MTPE0Opa30BaHus BBIPAKEHUMN, PUMEHSST (POPMYJIbI, CBA3AHHBIE CO
CBOMCTBaMHM CTENEHEH, Jorapu(MoB, TPUTOHOMETPUUYECKUX (PYHKLINA;

HCMO0JIb30BaTh MNPUOOPEeTEHHbIE 3HAHMS W YMEHHS B NPAKTHYECKOH
NeSITeJIbHOCTU U MOBCETHEBHOM KM3HU:

JUTSI IPAKTUYECKUX PacdeToB 1Mo (GopmyiiaM, BKIOYas GOpPMYIIBI, COmepKaIIIHe
CTENEHU, PAJUKaJIbL, JJOrapuPMbl U TPUTOHOMETPUUYECKUE QYHKIIUU, UCTIONb3YSI
MIpU HEOOXOAMMOCTH CTIPABOYHBIC MATEPHAIIBI U TIPOCTEHIIINE BEIYHCIUTEIBHBIC
YCTPOMCTBA.

DYyHKIUHU U TPAPUKHU
YMeTh:

BBIUMCIIATh 3HAUEHUE (PYHKUMM MO 33JaHHOMY 3HAYEHHUIO apryMeHTa IpH
pa3IMYHBIX coco0ax 3aaaHus QyHKINU;

OTIpE/EIsATh OCHOBHBIE CBOMCTBA UMCIIOBBIX (PYHKIIMM, WJUTIOCTPUPOBATH UX Ha
rpadukax;

CTPOUTh TpapUKU H3YYEHHBIX (QYHKIUH, WLUIIOCTPUPOBaTh MO rpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

UCIOJb30BaTh NOHATHE (YHKUMHU Ui ONHCAHMS M aHaju3a 3aBHCHUMOCTEH
BEJINYMH;

HCIIO0JIB30BaThH HpHOﬁpeTeHHl)Ie SHAHUSI MU YMCHHA B HpaKTH‘IeCKOﬁ
JAEATECJIBbHOCTU " HOBCCIIHCBHOﬁ KU3HU.

JUIS  ONMHCaHWS C  TOMOIIBI0  (YHKIUHA  pa3IMYHBIX  3aBHCHUMOCTEH,
MpeJCTaBICHUS UX rpadUuecKu, MHTEpIIpETaluy rpadUuKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
yMeTh:

HaXOJIUTh MMPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

MCITOJIB30BaTh MPOU3BOAHYIO I M3YyUYCHUS] CBOMCTB (DYHKIIMA W TTOCTPOCHHS
rpaduKoB;

MPUMEHSATh TIPOU3BOJHYIO JUISI TPOBEACHUS NPUOIMKCHHBIX BBIYUCICHUM,
pemarh 3aJadd MPUKIATHOTO XapakTepa Ha HaXO0XKJACHHE HaWOOJBIIETO |
HAaUMEHBIIIETO 3HAYCHHUS,

BBIYHCIIATh B MPOCTEHIIUX CIydasx IUIOMAId M OOBEMBI C HCIIOIh30BaHHUEM
OTIPEICTICHHOTO UHTETPAJIA;

HCIIOJIB30BaThH HpHOﬁpeTeHHble SHAHUSI MU YMCHHUA B HpaKTquCKOﬁ
AECATCJIbHOCTH A HOBceIlHeBHOﬁ KU3HU NI



pelleHns] NPUKIAAHBIX 3a7a4, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKUX U
¢usznyeckux, Ha HaWOOJBIINE W HAMMEHbBIIWE 3HAYCHHUS, Ha HAXOXKIACHHE
CKOPOCTH U YCKOPEHHUSI.

YpaBHeHMS U HEPABEHCTBA
yMeTb!

peuiaTtb palOHAJIbHEBIC, IIOKAa3aTCJIbHBIC, J'IOFapI/ICI)MI/I‘-IeCKI/Ie,
TPUTOHOMCTPHYCCKHUC YPABHCHUA, CBOIAIINUCCA K JIMHEHHBIM M KBaaApaTHbBIM, a
TAKKC aHAJIOTMYHBIC HCPABCHCTBA U CUCTCMBI,

MCIOJIb30BaTh TpauuecKuil METO/ PEIICHUs] yPaBHEHUN U HEPABEHCTB;
M300pakaTh HA KOOPAMHATHOW IJIOCKOCTH PEUIEHUS] YPABHEHUI, HEPABEHCTB U
CUCTEM C IByMsI HEU3BECTHBIMHU;

COCTAaBJAATh U pCIIATh YPABHCHUA M HCPABCHCTBA, CBA3BIBAIOIINC HCHU3BCCTHLIC
BCJIIMYHUHBI B TCKCTOBBIX (B TOM 4HUCJIC HpI/IKJ'IaI[HBIX) 3agadax.

HCIIO0JIB30BaThb HpHOﬁpeTeHHbIe SHAHUA MU YMCHHUA B HpaKTH‘IeCKOﬁ
JeSITeJIbHOCTH 1 NMOBCEHEBHOM KU3HU:

AJI TIOCTPOCHUA U UCCIICAOBAHUA HpOCTei/'IHIHX MaTEMATHYCCKUX MOI[CJ'IGIZ.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN
yMeThb!

pemiaTh NpocTelie KOMOMHATOPHBIE 33/Jaud METOAOM Iepedopa, a Takke C
UCIOJIb30BaHUEM U3BECTHBIX (POPMYI;

BBIUMCIIATH B MPOCTEUIINX CIy4YasX BEPOSATHOCTH COOBITUI HAa OCHOBE MOJCYETA
YHUCJIa UCXO0JI0B;

HCIIO0JIB30BaThH HpHOﬁpeTeHHLIe SHAHUSI U YMCHMA B HpaKTquCKOﬁ
JAEATECJIbHOCTU " HOBCCIIHCBHOﬁ KU3HU.

JUISl aHAJIM3a PEAJIbHBIX YMCIIOBBIX JAHHBIX, IIPEICTABICHHBIX B BUJIE HArpamm,
rpauKoB;
aHaJIM3a NH()OPMALIMK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA
yMeThb:

pacro3HaBaTh Ha YePTEKaX U MOJCIISAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH
TpeXMEpHBbIC OOBEKTHI C UX ONMUCAHUAMU, U300PaKCHUSIMU;

OMKCHIBATh B3aUMHOE PACIOJIOKCHHUE TMPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
aApeSyMeHmupoB8ams C8OU CYHCOEHUS 00 IMOM PACNOTIOHNCEHUU;

aHAM3UPOBATh B MPOCTEUINNUX CIydasX B3aMMHOE PACMOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;



U300pakaTh OCHOBHbIE MHOTOTPAHHUKHU U KPYTJIbI€ TeJa; BBIMOJIHATh YEPTEKU
I10 YCJIOBUSIM 3a/1ady;

cmpoums npocmetiuiue cevenusi Kyoa, npuzmvl, NUPAmMuosl,

pelIaTh IUIAHUMETPUYECKHE W MNPOCTEHIINE CTEPEOMETPUYECKUE 3aJa4d Ha
HAXOXKJIECHUE T€OMETPUUECKUX BEJIMUMH (JJIMH, YTJIOB, IJI0IIa/ieH, 00bEMOB);
HCMOJIb30BaTh IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4 IUIAHUMETPUYECKHUE
(baKThl U METO/IBI;

IIPOBOJUTH JI0KA3aTEJIbHBIE PACCYKIACHUS B XOJ€ PELICHUS 3a/1a4;

HCIIO0JIB30BaThb HpHOﬁpeTeHHLIe SHAHUSI U YMCHMUA B HpaKTI/I‘leCKOﬁ
ACATCJIBHOCTH " HOBceI[HeBHOﬁ KU3HU.

U1 MccaeaoBaHus (MOIEIMPOBAHUS) HECIOKHBIX NMPAKTUYECKUX CUTyallMil Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOKCTB (PUryp;

BBIYMCIICHHUS] 00BEMOB U TUIONIA/IEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI MPH
PELICHNU MPaKTUYECKUX 3a/ay, UCIOJb3ysl MPU HEOOXOAUMOCTH CIPABOYHUKHU
Y BBIYHCIIUTEIbHBIE YCTPOKCTBA.



IlepeyeHb NpaKTHYECKUX 3aHATHH
no aucuumiube: b/1.02 MaremaTuka: ajnredopa, Ha4ajaIa MaTeMaTHY€eCKOT o
aHaJIN3a; reoMeTpus

Pa3nen 1. OcHOBBI TPMTOHOMETPHUH

IIpakTryeckoe 3ansaTHe 10 TeMe: «TpuroHomerpuyeckre QyHKIMHA YUCIOBOTO apryMeHTa
[IpakTuyeckoe 3ansTue o Teme: «DyHKIMU, UX CBOHCTBA U TPAPHUKN»

[IpakTnueckoe 3anATHe 110 TeMe: « T PUrOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA»

Pa3znea 2. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE
HpaKTI/I‘leCKOC 3aHATHUC 10 TCMC. «HapaJ'IJ'IeJ'IBHOCTB MpsAMBIX U HJ'IOCKOCTGﬁ»
IIpaxkTrueckoe 3ansaTue 1o teme: «lleprneHauKyIsIpHOCTb NPAMBIX U INIOCKOCTEN»

Pa3znen 3. KoopauHaThl 1 BEKTOPHI
[IpakTrueckoe 3aHsaTHE 110 TEME: «J]eKapTOBBI KOOPAMHATHI B TPOCTPAHCTBE
HpaKTI/I‘leCKOG 3aHATUC 10 TCMC: «BeKTopH B IIPOCTPAHCTBE»

Pa3znea 4. Hayaja maTeMaTH4eCKOI0 aHAJIU3a

[IpakTuueckoe 3anstue mno teme: «lIpousBoaHas»

[IpaxkTrueckoe 3ansaTue 1o reme: «lIpuMeHeHre HenpeprIBHOCTH U IIPOU3BOIHON
[IpakTrueckoe 3ansaTue no teme: «IlepBoodpazHasn»

[IpakTrueckoe 3ansTtue o teme: «MHTErpam)

Paznen 5. MHOIoOrpaHHMKHY M TeJIa BPALCHUSA
HpaKTquCKOG 3aHATUC 10 TEMC. <<MHOFOFpaHHI/IKI/I>>
HpaKTI/I‘ICCKOC 3aHgTHe 1o TeMe: «Tema BpaIuCcHUs»

Paszpnes 6. U3mepenust B reomeTpuu
[IpakTryeckoe 3ansaTue 1o Teme: «O0beMbl MHOI'OIPAaHHUKOB)»
[IpakTnueckoe 3anarue no teme: «OO0BbEMBbI U TOBEPXHOCTH TEJ BPALLIEHUS»

Pasznen 7. PazBurHe NOHATHSA O YHCJIE
HpaKTI/I‘ICCKOC 3aHATHUC IIO TCMC. ((ﬂeﬁCTBHTeHBHBIe N KOMIIJICKCHBIC UM CJIa»

Pasznen 8. Crenennas, moka3arejJbHasi M Jorapupmuyeckasi QyHKUuM
[TpakTHueckoe 3ansaTHe No Teme: «KopHu u cteneHn»
[IpaxTnueckoe 3ansatue no teme: «IlokazarenbHas u Jorapugmuueckas QyHKIUN)

Paznen 9. KomOnnaropuka. Teopusi BeposiTHocTeil. MaTemaTu4eckas

CTAaTUCTHKA
HpaKTquCKOG 3aHATHE MO0 TEME: « DJIEMEHTHI KOM6I/IHaTOpI/IKI/I>>
HpaKTI/ILICCKOC 3aHATHE O TeME: « DIIEMEHTHI TCOpUHn BepOﬂTHOCTCﬁ>)



Pazgesn 1. OCHOBBI TPUTOHOMETPHUU

HpaKTI/I‘IeCKOG 3aHsATHE 10 TEME: «Tpl/lron()MeTpnqeame (l)yHKII]/II/I YUCJI0BOI'0 apryMmeHTa»

Llenv pabomor:

1. KoppexkTupoBaTh yMEHHE MPUMEHSTh TPUTOHOMETpHYECKHE (GOpMyJbl MpH MpeodpazoBaHUU
TPUTOHOMETPUUECKUX BBIPAKEHUH.

1. 3akpenuTh U CUCTEMATU3UPOBATH 3HAHUS T10 TEME.

2. Omnpenenuth ypOBEHb YCBOCHUS 3HAHUI, OLIGHUTH PE3YyIbTAT AEATEILHOCTH Y4-CHl.

Oobopyoosanue:
*  TaONMIbI 3HAYCHUN TPUTOHOMETPUUECKUX (DYHKIHI HEKOTOPBIX YIJIOB;
*  Tabnuubl GopMya TPUTOHOMETPHH;
"  TPUTOHOMETPHI,
" MHUKPOKaJIbKYJISTOPHI.
Xo00 3anamus:

Ilon PYKOBOACTBOM IIpENioaaBaTeJIsd BbIIIOJIHUTD YIIPA)KHCHUA TPCHUPOBOYHOI'O pa3ciia.
I/I3y‘~II/ITL YCII0BUEC 3aJaHui IS MMPAKTUYCCKOI'0 3aHATHA.
3. OTBeTHUTH Ha KOHTPOJIbHBIC BOIIPOCHI

N —

OmnopHblil yepTex

Ha pucyHKe COBMEIICHBI JIEKAPTOBA CHUCTEMa KOOPIMHAT U OKPY)KHOCTh CIUHHYHOTO PaJHUyca.
OKpY)XHOCTb «3KBUBAJICHTHA» TOHATHIO KOOPIWHATHOW MpsIMON (HAa4ajJo oOTcyera — TOYKa
MEPECeUCHUs] OKPY>KHOCTH C TOJOXKHUTEIBHONH 4acThio ocu Ox, TOJOXKHUTEIbHOE HAIpPABICHUE —
MPOTHUB YaCOBOWM CTPEJKH, CIUHUYHBIA OTPE30K BBIPAKEH depe3 uucio ). Ha okpyxkHOCTH
OTMEYEHBbl TOYKH, IIOJYYCHHbIE TpPU TMOBOPOTE paAMyca OKPYKHOCTH, COBIAJAIONIETO C
MOJIOKUTENTbHOU dYacThio ocu OX, Ha pa3iuuHble yriubl . AOCIUCCHI 3TUX TOouek — COSc,
opAMHATHI — SiN . JIOTOJIHUTETFHO MIPOBE/ICHBI JIBE KacaTeNIbHbIC K OKPY)KHOCTH (JIMHUU TaHTEHCA
Y KOTAHT€HCa).
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Tpenupoeounwiit pazoen

Tema: «Ocnosnvie mpuzonomempuueckue Qopmynt»

..., korma

1. OCHOBHOE TPHTOHOMETPUYECKOE TOXKACCTBO SIN® & + ... = ... BBIIOIHSETCS [IPH JIOGBIX
3HAYCHUSAX O .
2. Yupocrture Bhipakenns: a) 1-cos’a;  6) (L-sina)l+sina).
3. CnencTBueM U3 OCHOBHOTO TPUTOHOMETPUIECKOTO TOXKIECTBA SBIIICTCS (hOpMYyIIa,
BBIpaXKaromias Sina yepe3 COSa . Sina =....
4. Haiigure 3HaYeHUE TPUTOHOMETPHUYECKON (YHKIIMU COS X , €CITU U3BECTHO, YTO
. 3 Vs
siha=—, 0<a<—.
5 2
5. Tanrencom yria ¢ Ha3bIBa€TCS OTHOIICHHE ... yTJIa & Kero ... lga=....
6. U3 ompenerneHus TaHTeHCa M KOTaHTeHca cienyetr:  tgoctga = ...
COOTHOIICHHE MEX/Ty TAHFCHCOM M KOCHHYCOM OHOTO H TOTro e yria 1+tg2a =
cosc....
SIna
8. ®opmyna tga = HE MMEET CMBICTIA IIPH & = ....
COSc
o Sin [04 .2 .. 2 2
9. TIlpeoOpa3yiite BepaxkeHusi: a) tgaCoSa; 0) t—; B)Sin® f—sin® fcos” f.
Ja
. 4
cosa l+sina 1+t9"x
10. Yopoctute: a) —— + ; > g 5
1+sina  cosa tg°a +ctg o
Ctga
11. Jlokaxute TOXKIECTBO: L =cos’a.
tga +ctga

Tema: «@opmynvl npusedenusn»

1. 3HakM TPUTOHOMETPUYECKHUX (PYHKIUH:

InaK manzenca
W oomanzencd

3naKu Kocunyca

/7T

0 /

S

2. YeTHOCTh M HEYETHOCTh TPUTOHOMETPHUECKUX (DYHKIIUHA:
sin(-a)=...; cos(—a)=...; tg(-a)=....
Bu1600: ueTHO# QyHKIIUEH SABISIETCS ....

3narnu cunyca

ul ul

L~

/s
/

—

_‘4,__
e S

¥

i .

X

(4]

N | o/

3. HaiinuTe 3HaYeHHS BRIDOKESHUH: a) Sin(— 300); 0) Cos(— %), B) tg(— %J :

V4 7T
4. TpuroHomeTpuueckue (QPyHKIMH YIIOB BUAA E ta, T, ? ta, 2rta

11



MOTYT OBITh BBIPAXKEHBI Yepe3 (PYHKINU yriia @ C MOMOIIbI0 (POPMyYI IPUBEICHHUS:

sm(g_aj:...; co{g_a]:_.; tg(g_aj:._; ctg(g_a):...;

sinfl80° +&r)=...; cos{180° +a)=...; tgli80° +a)=..; ctgll8e° +a)=..;

sin360° —a)=..; cos(360° —a)=..; 1tg(360°—a)=..; ctg(360°—a)=..;

(37 _ 3ar ) 37 ) 37

Sln(?+a]:..., COS(7+0(]:..., tg(7+aj:..., Ctg(7+aj:....
5. Bomuncanre: a) sin240°;  6) tg300°;  B) Sin(ﬂ+%jtg(%+%j;

(T = T & T It ). (n & T
r) sinf ———|coS| ———{tg| 7——|; ;) tg| —+— |sSin| —+— |coS| 7 — — |.
2 4 2 4 6 2 6 2 3 6

Tema: «@opmynvl cnoscenusny

1. Jlns m06bIX ¢ u 3 CHpaBeLTHBBI paBeHcTBa: a) Sin(ar+ B)=Sinacos S +...;

6) cos(a — f3)=cosacos B +...; B) tg(a@+ )= ...
2. Bobmuncaure: a) sin75%;  6) c0s105°.
3. Vmpocrure: a) cos33° c0s63° —sin33%sin63%;  6) sin 57” cos 27” + 00357” sin 277[ ;

0 120
B) 5in27°20 c0s32°40° +c0s27°20 sin32%40';  r) 90 1013
1+tg73°tg13
Tema: «@opmynwvt 06oiinozo yzna»
1. sin2a=2...
2. tg2a = Ztﬂ.
3. VYmpocrure: a) Sl_n 2a ; 6) (sina —cosa)’.
SInNa
42120
4. Bemumcmure:  a) 2sin75%cos75%;  6) sin15° cos15°; B) % .
2ctgls
Tema: «@Dopmynvt cymmul u pa3sHoCmu mpuzoHOMEMPUUECKUX QYHKUUIL)
1. ®opmyia cyMMBI CHHYCOB JIBYX YIJIOB: Sina +Sin g =2....
2. ®opmyna pa3HOCTH KOCHHYCOB JIBYX YIJIOB: COSa —COS ff = 2....
3. ®opmysa CyMMbI TAHTE€HCOB JIBYX yIJIOB: tQa +tgf = ——.
cosacos

4. TIpeobOpa3syiiTe B IPOU3BEACHHS: a) sinl5a +sin3a ; 0) cos27a+coslia;

B) c0s5° —cos15°%; r) sin?43° —sin?13°,
5. VYmpocture: a) w; 0) cosda + cosba ; B)1g3a—1go.

COS 7o + COS o cosa + €0s 9«

6. JloKakuTe TOXACCTBA!

12



. YIIPOCTUTE BBIPAKECHHE

sin56° +sin14°
cos56° + cos14°

5) Sin3a +sin7a ~ ¢t T 5,
C0S3¢ +CosTax 2

= ctg55°;

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

Bapuanmu 3a0anuii:

Bapuanm 1
Vs
Hano: cosa =-0,6; E <a<r.
Haiinure:
. . T
a) sina; 0) sin2a ; B) tg(z+aj.
COSa —C0Sba

[Ipu Bcex MOMYCTUMBIX 3HAUYCHUSIX (¢ JTOKWKUTE TOXAECTBO ———— =192«

sinba +sina

Bapuanm 2
2sin(z —a)cosa

cos(z + a)sin3[3; + a) —sin(z - a)cos3[3; + aj

Yrpoctute BeIpakeHHe

Jlokaxxure TOXKIeCTBA:

1-cos2t +sin2t Vs T
: =1ot ; 0) COS| —+a |+COS| ——a |=COoScx.
1+sin2t+cos2t 3 3

Bapuanm 3

. Jlano: sina =08; %<a<7z.

Haiinure:
. T
a) Cosa ; 0) sin2a ; B) tg[z—aj.
sin3a —sina
. HpI/I BCEX )IOHYCTI/IMHX 3HAYCHUAX & OOKAXHUTC TOKIAECCTBO —— = t a
C0S3u +COSx

Bapuanm 4

cos(gg + aj sin®(7 —a)—cos(z + a)sin3(3: - aj

2sinacos(2z —a)

. Jlokaxxurte TOXKIeCTBa:

1+ cos2t —sin2t T (T 2
a) - =tg| ——-t|; 0) sinfl —+a |=CcoSa +CoS| o —— |.
1+sin2t +cos2t 4 6 3

13



Bapuanm 5
. 8 4 3
1. Brruucimure Sln(a+,b’), ecliM COSa = —E, cos f = g, T<a<—<f<2r.

2. Tlpu Bcex AONMYCTUMBIX 3HAUYEHHSIX ¢ YIIPOCTHTE BBIPAKCHHE:
. 2sin’a .
a) 14+c0s2a—2sin’a; 6) —sin‘a.
1+ cos(z — 2a)

Bapuanm 6
1. Haiigure tg(a+ﬂ),ecm/1 tga=%, Cosﬁzg, 0<a<%, O<ﬁ<£.

2. YupocTute BBIpaKEHHE IPU BCEX JOMYCTHUMbIX 3HAUCHUSX '
2cosa — Sin2a 2¢0s’ a

a : 6 —cos’a.
) ) 1-sin(l57 + 2a)

- 2 - 2 b
SIN“a—SIna +C0S™
Konmponwsnwie eonpocowt:

1. Yo Takoe yroxa B 1 paguan?

N

. [aiite onpeneneHre cuHyca, KOCUHYCa, TAHI€HCA U KOTAHI€HCa yIiia « .
3. Kak 3aBucsr 3Haku Sina, COSa, tga, Ctgar OT TOro, B KaKOH KOOPIMHATHOW Y€TBEPTH

PacCIIOJIOKECHA TOYKaA PO! ? HazoBuTe 3TH 3HAKH.

IIpakTuyeckoe 3ansiTHe Mo TeMe: «DYHKUMU, X CBOMCTBA U rpaGuKn»

Ileny pabomor:

1.  O606muUTH, TEOpETUYECKHE 3HAHUS 10 TeMe: «DYHKIMU, CBOMCTBA U rpaduKm».
2. PaccmoTpeTrh anropuTMBbl pelieHnit 3aganuil mo reMe: «®yHKINU, CBOWCTBA U TpapuKn»,
3.  OTBeTuTh Ha KOHTPOJIBHBIE BOIIPOCHI.

Oobopyoosanue:

"  CIpaBOYHBIE MaTepHaibl MO AIredpe;
"  MHKPOKaIbKYISTOPHI;

"  y4yeOHHKHU.

Xo0 3anamus:

=

N3yunTh yciioBre 3a1aHUM 1JI IPAKTHYECKOTO 3aHATHA.
BBINOHUTE NPAKTUYECKUE 3aJaHUS
3. OTBeTHTH HA KOHTPOJBHBIE BOMTPOCH:

N

Bapuanmui 3a0anuii:
Bapuanm 1

1. TocTpouTs rpaduku GyHKIHiL: y = X2, y = x2-3; y = (x+2)?

2. BblacHUTE, ABIsAeTCA M GYHKIHSA Y = X°-X° 4ETHOH, HEUETHOM MK IPYTOii.

3. Jlams pynxmmm f(X) =u  g(t) = 3t>+1. Haitmmre dynkmuo f(g(t)).
14
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Haiinure dynkuuio obpaTHyro faHHOW QyHKIUHU y = 6X-7
Brraucnure: f(-2), ecu f(x) = x3+5

Bapuanm 2
[ocTpouts rpaduku GyHKIMI: y = X% y = x*43; y = (x-2)?
BBISCHUTS, ABIAETCA U GyHKIHUA y = X°-x* uéTHOM, HeudTHOM MM APYToii.
Jaus! dynknun f(X) = x>+5 u g(t) = t+4. Haitaure dpynxmmro f(g(t)).
Haiinure dynkmuio obpaTHyro JaHHOW QyHKIUK y = 5x+13
Beraucnure: f(-2), eciu f(x) = x3+5

Bapuanm 3
HocTpouts rpaduku yHKImis: y = x%; y = x2-1; y = (x+3)?
BBISCHUTS, ABIAETCA MU GyHKIHUA y = X*- X° uéTHOI, HeYETHOM UM JAPYTOi.
Jaus Gpynxumn f(x) = 5t* + 8 n g(t) = 3t?-5. Haitaure dynxmro f(g(t)).
Haiinure QpyHkuio oOpaTHyto faHHON GyHKIMHK y = X-12
Beruncnure: f(-12), ecmu f(x) = x2-9

Bapuanm 4
[ocTpouts rpadukn GyHKIMIA: y = X% y=x2-2; y = (x -3)?
BEISICHUTS, ABIAETCA MU (GYHKIHUA y = X2~ X° 48THOI, HEUETHOH UM JPYTOi.
Jans! Gpynxupn f(X) =—7t3 — 12 n g(t) = 4t + 5. Haitnure dynxmmro f(g(t)).
Haiinure QpyHkiuio oOpaTHyto nanHoi GyHKIMK y = X + 12
Berunciure: f(-2), ecm f(x) = x3-18

Kounmponwvnuie 6onpocor:
Haiite onpenenenne pyaknuu. [IpuBeanre npumepsl map nmepeMeHHBIX BETUYHH,
CBSI3aHHBIX MEXAY CO00M HEKOTOPOH (PYHKIIMOHAIBHOMN 3aBUCUMOCTHIO.
[Tepeuncnure ciocoOb! 3aaHus QYHKINU.
Jaiite onpeneneHue rpapuka QyHKIUH.
[Tepeuncnure OCHOBHBIE TUIIBI IPe0Opa30BaHus rpauKoOB GYHKIUH.
Maiite onpenenenue GyHKIMU HEMPEPHIBHON HAa OTPE3KE M HENPEPHIBHON B TOUKE.
[aiiTe onpeneneHue: a) Bo3pacraroleit; 0) yObIBaoIIe; B) CTPOro MOHOTOHHOI;
') HEBO3paCTaloIlel; 1) HeyObIBalOIIeH; €) MOHOTOHHOM; ) OrpaHUYEHHON CHU3Y;
3) OrpaHUYEHHOMN CBEpXY; M) OTPAHMYCHHOMW; K) YETHOW; J1) HEUETHOM;
M) TEPUOIUYECKOM; H) CIOKHOM; 0) 00paTHOM (YHKIIMIA.

IIpakTnyeckoe 3anaTHE MO TeMe: « [pUrOHOMeTPHYECKHEe YPABHEHHUS] H HEPAaBEHCTBA)

Ilenv pabomor:

1. 3akpenuTh HaBHIKM OMpEICNIeHUS TUIOB TPUTOHOMETPUYECKHX YpaBHEHUU (TIpocTeifiiee,
KBaJpaTHOE OTHOCHTEIBHO SINX, COSX, tgX, OXHOPOJHOE OTHOCHTEIBHO SINX © COSX,

YPaBHEHUE, pelIacéMO€e pa3jIoKEHUEM Ha MHOYKUTEIIN JIEBOU 4acTH).
2. YCBOWTH QITOPUTMBI PEIICHHWS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX YPAaBHEHHU W
MIPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Oobopyoosanue:

KapThl MHAVUBUYAJIbHBIX 3aJaHUN;
Ta0JINLIbI 3HAYEHUH TPUTOHOMETPUYECKUX (PYHKINUNA HEKOTOPBIX YIJIOB;
15



*  TaOJMIbI YACTHBIX CIYYaeB PEIICHHUS MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHHIA;
TaOIUIBI POPMYIT TPUTOHOMETPHUH.

Xo0 3anamus:

1. [To 06pa3ily BHIMOIHUTH TPEHUPOBOYHBIE 3aJaHUSI.
2. N3yuuTh ycrnoBHe 3ajaHus Il CAMOCTOSTEIbHOW PaOOTHI.
3. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

Ykazanua k evinonnenuio RPAKMUYECKO20 3AHAMUA .

IMpumep 1. Beiuucnure: 2 arcsin(— %) + arccos(— %) +arcctgl.

Pemenmne:

2arcsi n[— %j + arccos(— %j +arcctgl=

2z
3

1z

:—2arcsin1+ 7z—arccos1 +arctglz—2-£+ 72|+ Tz
2 2 6 4

3

z
4 12

T
3

3aoanusn 013 camoKOHmMpoOA.

Berurcinre: a) sin(arcsin %) . 6) cos(arctgl); B) 3arccos{— %] +arcsin ? +arctg(-1);

r) 2arccos —ﬁ +arcsin —Q + arctg 1
2 2 J3 )

Ipumep 2. Pemure ypaBHEHHE: Sin(% - Xj =-1.

Pemenue:
ITo ¢popmyne yacTHOTO ciaydas:
%—x:——+27zn, —X:—Z—%+27m, x:—3—7[+27zn, X=—=2m,neZ

IIpumep 3. Pemmre ypaBHeHHe: 2C0S3X = 2.

Pemenne:
2
Paznenum neByro U mpaByro 4acTH ypaBHEHUS Ha 2: COS3X = —7 .

ITo popmyne t =+arccosa+ 27N noxydaem:
3X = iarccos[—%}+ 2m, 3X = i(;z—%j+ 2m, 3X = i377z+ 27 .

T 2m
Paznenum neByro U npaByro 4acTH ypaBHEHHS Ha 3: X = iZ + = neZ.

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

Pemenmne:

16



5 5 5 1
Brpazum tg—Xx: 3tg—x=1, tg—x==.

ITo popmyne t = arctga+ zn nomyyaem: gx = arctg % +7mn .

5. 3 1 3m
Pazgenum neByro u npaByro 4acTH ypaBHEHHUsI Ha 5 . X= g arctg—+——, neZ.

3aoanus 011 CAMOKOHMPONA:

Pemute ypaBHenus: a) 2Sin3x=-1; 0) — 2COS(— gj =1; B) \/§tg(x + %j -1=0.

Bapuanmui 3a0anuii:

Bapuanm 1
1.Pemuth ypaBHEeHHUS:

a) sin (7[ - x) =sin (— ﬂ]
2 4
6) 3sin*x — 5sinx —2 =0
B) tg2x -cosx =0
r) sin’x + 2sinxcosx — 3cos’x =0

. 1
2.PemmTh HEPABEHCTBO: SiNX > =

Bapuanm 2
1.Pemmts ypaBHEHHS:

a) 23in(x+§}+ﬁ:0

0) 3sin*2x + 10sin2x +3 =0
B) tgx - cos2x =0
r) sin’x — 4sinxcosx + 3cos*x = 0

2.Pemnth HEpaBeHCTBO COSX < 0,5

Bapuanm 3
1.Pemuth ypaBHEeHHUS:

a) Zcos(% - xj =2

6) 6C0s*x + cosx —1=10
B) sinx — 2sinxcosx =0
r) sin®x + 4sinxcosx — S5cos’x =0

2.PemuTh HepaBeHCTBO SINX >0

Bapuanm 4
1.Pemmte ypaBHEHUS:

17



T T
a) COS| —+ X | =C0S—
(2 j 6

6) 2cos*3x — S5cos3x —3 =0
B) 2cosx + w.."'gcosxsim =0
r) sin®x — 4sinxcosx — 5cos*x =0

2.Pemmth HepaBeHCTBO COSX < 0

KOHmPOJleble eonpocol:

=

JaiiTe onpeneneHns apkCHHYyca, apKKOCHHYCa apKTaHIeHca M apKKOTaHTeHca YHCIa d.

[Tepeuncnure cCBOHCTBA OOPATHBIX TPUTOHOMETPHUECKUX (DYHKITHIA.

3. BcmomuuTte hopMyIibl, ¢ HOMOIIBIO KOTOPBIX PELIAIOT MPOCTEHUIINE TPUTOHOMETPHYCCKIE
ypaBHEHHUS.

4. Kaxoli B IMeET KBaAPaTHOE TPUTOHOMETPUYECKOE YPaBHEHNE OTHOCHTEIILHO

sinX, CosSX, tgx ? OOBSICHUTE aJITOPUTM €O PEIICHUS.

N

5. Kakoii Bl ©MeeT 0THOPOJHOE OTHOCUTENIBHO SINX M COS X TPUTOHOMETPUUYECKOE YpaBHEHHE?
KakoBa meToauka ero pemieHus?

6. BcmoMuuTe GOpPMYIIBI, C TOMOIIBIO KOTOPBIX PEIIAIOT MPOCTEHIIIIE TPUTOHOMETPHUIECKUE
ypaBHEHHUS.

Paznean 2. Ilpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE
HpaRaneCKoe 3aHsATHE 10 TEME. ((HapaJIJIeJIBHOCTb NMPAMBIX U IJIOCKOCTEi»

Ileny pabomor:

1. ®opMupoBaHKE JTOTMYSCKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHHSI Yepe3 pellieHre
3a/1a4;

2. Pa3BUTh YMECHHE COCTABIIAThH HATJISATHBIC PUCYHKH JJIS 33134,

3. BocnuThIBaTh CAMOCTOSTEIBHBIE HABBIKH.

Oobopyooeanue:

" yyeOHMKH

" W3MEpHUTEIbHBIC HHCTPYMEHTHI,

" CIpaBOYHBIN MaTepHal 0 TEOMETPHH.

Xo0 3anamus.

1. W3yunth ycrnoBue 3aJaHuii sl MPAKTUYECKON paboTHI.
2. BrimomHuTs 3a1aHMs 110 00pasiry.
3. OTBeTUTh HA KOHTPOJIHHBIE BOMPOCHI.

3aoanus ona camoKOHMpPOA:

1) Cdopmynupyiite onpeencHne napauielbHbIX MPSIMBIX B IPOCTPAHCTBE

18



2) Ilo JaHHOMY o6pa3uy OIUIIUTE BCE BO3MOKHEIE CITIOCOOBI MOCTPOCHMS INIOCKOCTHU U C,Z[CJ'IafITC PUCYHKHU.

1. Yepes /1Be napauIeIbHBIX MPSIMbIC MOKHO TIPOBECTH
// IJIOCKOCTh U IPUTOM TOJIBKO OJHY.

o ——

L~

3) ,Z[OKa)KI/ITC, 4TO BCC MNPSAMBIC, IEPECCCKAIOINUEC IBC JAHHBIC MApaIJICIIbHBIC ITPAMBIC, JICKAT B OI[HOf/i
IIJIOCKOCTH.

Jlokaz3aTenbCTBO:

—

4) Tlo o6pa3iry 3aga4qu No2 ONMHIIMTE TP BO3MOKHBIX CIIydasi B3AUMHOTO PACIIOIIOKECHHUS IIPSIMOK U
IUTIOCKOCTH B IIPOCTPAHCTBE U CAENANTE PUCYHKH.

= -

7

5) Cdopmynupyiite npu3HaK MapaisieIbHOCTH UIOCKOCTEH B POCTPAHCTBE.

6) [anbl qBe mapasuiensHble MIOCKOCTH. Yepes Toukn A u B 0HO#M MII0CKOCTH MPOBEAEHBI TIapalIeIbHbIE
npsMble, IEPECEKaIOIINe IPYTyI0 IIOCKOCTh B Toukax Al u Bl. Haliaure nnuny orpeska A1B1, ecnin AB=a.
CrhenaiiTe pUCyHOK.

Pemenue:
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7) YKaxuTe 1o PUCYHKY CIydail B3aMMHOTO PaclojOKEHHS PSIMbBIX B IPOCTPAHCTBE.

1. A. CKpeITBaroIrecs MpsMbIe.

2. B. Tlepecekaromuecs npsMeIe.

E C. [TapamensHBIC TIPSMBIE.

Orser: 1 ,2 ,3

Oopa3zey évinonenus 3a0anuil

1. Touka M nexwur Ha cepeaune pedpa AD terparnpa DABC. Iloctpouts cedenue TeTpasapa
IUIOCKOCTBIO, MPOXOIAIEH uepe3 Touky M napaiiensHo ocHoBaHuiO ABC.

Perienue:

T.K. cexymiast IIOCKOCTh MPOXOIUT MapalUIeIbHO OCHOBAHUIO => OTPE3KH MapajuielIbHbIX TUIOCKOCTEH
OyIyT mapaiesIbHbI 110 CBOHCTBY NapauieIbHOCTH IiockocTei ( 1°. Eciu 2-¢ mapaiienbHble INIOCKOCTH
nepeceueHbl TPEThEH, TO JIMHUK UX TiepecedeHus OyyT mapajuleibHBbI).

1. TToctpoum uepe3 T. M, MNIAB.

2. TToctpoum yepes 1. N, NKIBC.

3. Coeqnnum MK mo 2*.

4. MNK - nuckomoe ceueHue.

2. CpenHsis TMHUS TPANICIUH JICKHUT B TUIOCKOCTH 0. JlOKa)XUTe, 9TO OCHOBaHHS Tr)aneum/l
NapajuleIbHbI INIOCKOCTH O.

Jdano:

ABCD - tpanenus A{ 3D

MN - cpennstst muaus Tpanenuu, MN Ca.

Joxasate: BClla, ADlla.
Jloka3areJbCTBO:

T.k. MN - cpeaHsst IMHUS Tpanenuu, To no cBoictey cpenneii muauun MNIAD, MNIBC =>

BClla, ADllo mo npusnaky napamiensHocTs npsamoi u miockoctu ( pusnak 1 - mu npamoii u
naockocmu). Eciv nipsiMast, He Jiexarniasi B JaHHOM TUIOCKOCTH, apajulebHa KaKoH-HUOY b
IPSIMOM, JIEXKAIIeH B 9TON IIIOCKOCTH, TO OHA MapajUIelbHa JaHHOM IOCKOCTH), H4.T.1.

3. Ilpsmast m mapamtensHa quaronanu BD pomba ABCD 1 He JIeXXHT B TUTOCKOCTH poMOa.
Hoxkaxwure, uto M u AC - CKpeuBaromuecs npsiMole.

JlaHo: /
ABCD - pom6 = >
K A u/




m IBD, m ¢ a.
Hoxa3zatb: m—AC.
Jdoka3aTenbCcTBO:

T.x. mpssmast m | BD => m || ABCD 1o npusHaky nmapauieibHOCTH NPAMOM U II0CKOCTH. 1o

OTpeICICHUIO MapauieabHbIX NpsiMbix M u BD nexat B onno#t mnockoctu, a T.x. AC BD B

TOUKE HE JIeXKaIllel Ha IpSAMOM M, TO 0 MPU3HAKY CKpeluBaromuxcs npsameix, M-=AC ( IIpusnax

(= npamobix): Eciv onHa U3 2-X IPSMBIX JIKHUT B HEKOTOPOH IJIOCKOCTH, a Apyras epecekaeT 3Ty

IJIOCKOCTh B TOUKE, HE JIeKalleil Ha MepBOM MPSIMOMA, TO AT NMPSAMbIE CKPEIIIMBAIOIINECS). H.T.JI.

Bapuanmul 3a0anuii:

| BapuaHT

Il BapuanT

1. [TocTpouts nmapasienenunesa
ABCDA:B:C1D: u Haiitu napsr:

1) mapayensHble npsiMbie kK AD;

2) ckpemuBaromuecs npsimbie Kk AB.

1. ITocTpouTh Napaienenue;|
ABCDA:B:C1D: u HaiiTu napsr:

1) mapamtensHbie npsmbie k C1Dy ;

2) ckpemuBaromuecd npsimbie k A1Ds.

2. Touka M nexut Ha cepenune pedbpa AD
terpadapa DABC. [TocTpouts ceuenue
TETpad/pa IIOCKOCThIO, IPOXOASILEH Yepes3
Touky M napaiiensHo miockoctd BDC.

2. Touka M nexur Ha cepeaune pedpa DC
terpadapa DABC. [TocTtpouts ceuenue
TeTpas3/pa IIOCKOCThIO, MPOXOASILEH Yepes3
Touky M mapamnnensHo miockoctu ADB.

3. Touka M€ mockoCTH HapajiesorpaMma
ABCD. Jlokazats, uto CD ABM.

3. Touka A€ auT.BE @, aTouka CE a.
JlokaxxuTe, 94TO MpsiMasi IPOXOIAIIas yepes
cepeannsl AC u BC I -na miockoctu o.

4. Nans! napamwtenorpamm ABCD u tpanernus
ABEK c ocaoBanuem EK, He nexarniue B ogHOM
mrockocth. Jlokaxkure, uto AD=-EK.

4. Nan mapaymenorpamm ABCD M Touka S€&
ABCD. Touku M u N - cepenunst SB u SC.
Jokazatb, uto MN-CD.

5. lan napamienenunen ABCDA:B:C1D:.
Touku K,L,M u N cepeaunsl ctropon AD,BC,
B1C1 u A1D1 cootBercTBeHHO. JloKaKUTE, UTO
mwiockocts KLMN 1 ABB:A:.

5. Jlana wetbipexyronpHas mupamuga SABCD.
Touku K,L,M u N - cepenunst pedep SA,SB,SC
u SD cooTtBeTcTBeHHO. JlOKaXKUTE, YTO
IIOCKOCTh :

KLMN I ABCD. q

IIpakTnyeckoe 3ansaTHe Mo Teme: «IlepneHAUKYJISAPHOCTD NPSIMBIX U IJIOCKOCTEH»

Llenv pabomer:

1. (DOpMI/IpOBaHI/IC JIOTUYCCKOI'0 MBIIIJICHUSA, TPOCTPAHCTBEHHOT'O BOOGpEDKCHI/I}I 4Cpe3 pCUICHUC

3aa4;

2. Pa3Buth YMCHUEC COCTABJIATH HAIJIAAHBIC PUCYHKHU IJIA 3a1a4;

3. BocnouTeIBaTh CaMOCTOSTEIBHBIC HABBIKU

Oobopyooseanue:

" yyeOHUKH;

" W3MEpHUTEIbHBIC HHCTPYMEHTHI,

" CIpaBOYHBINA MaTepual 10 reOMETPUN




Xo0 3anamus:

1. W3yuuts ycnoBue 3aaHuil JUIsl IPAKTUYECKOTO 3aHATHSL.
2. OTBETUTHb Ha KOHTPOJIHBIE BOIIPOCHI.
3. OdopmuTts oTueT 0 padore.

Bapuanmui 3a0anuii:

Bapuanm 1
1. W3BectHO, uTO nIpsiMble & U b mapaienbHbl, MpsiMas ¢ NEPHeHIUKYISIPHA TNIOCKOCTH 0, IPSIMast
¢ ISKUT B TNIOCKOCTH 0. KakoBo B3auMHOe pacronoxeHue npsmbix b u ¢? Crenaiite yeprex u
000CHYITE OTBET
2. JlaH OpsIMOYTOJIBHUK CO CTOpOHAMH 3 U 4CM, B TOUKE NIEPECEUCHUS AUaroHaien
MPSIMOYTOJIbHUKA BOCCTAHOBJICH MEPIICHIUKYIISAP K INIOCKOCTH MPSMOYTOJIbHUKA, ITTMHA KOTOPOTO
1

Bapuanm 2
1. JlmuHa HakIoHHOH 18 cM. Yo Mexny HakiIoHHO# 1 mockocTsio 30°. Uemy paBHa mmiHa
IIPOEKIIMH HAKJIOHHOM Ha 3Ty MJIO0CKOCTh?
2. JlaH npsIMOYTOJIbHBIN TPEYTOJbHUK CO CTOPOHAMH 3 U 4CM, B BEPILLIMHE OCTPOIO yria
BOCCTAHOBJICH MEPIEHAUKYIISIP K MJIOCKOCTH TPEYroJibHUKA, JUIMHA KOoToporo 7cM. Haiitu
paccTosiHue OT BEePIIMHBI IEPHIEHAUKYISIpa 0 BEPIIUH TPEYroJibHUKA.

Bapuanm 3
1. Touxu A u B pacnionoxeHsl 110 0Hy cTOpoHY miockoctd o, AC u BD — nepneHiukynspsl k
atoit miockoctu, AC=6 cm, BD=3 cm, CD=18 cm. HailiguTe paccrosinue Mexay Toukamu A u B.
2. JlaH mpsIMOYTOJIBHUK CO CTOpOHaMu 3 U 4cM, B TOUKE NIEPECEUCHMSI TharoHanen
MPSIMOYTOJIbHUKA BOCCTAHOBJIEH NEPTIEHIUKYIISAP K IUIOCKOCTH NMPSMOYTOJIbHHUKA, ITTMHA KOTOPOTO
7cM. HaiiTu paccTosiHHME OT BEPIUMHBI IEPIEHAUKYIISPA 10 CTOPOH MPSIMOYTOJIbHHKA.

Bapuanm 4
1. Tlpsimas a meprleHAnKYIsIpHA KaXXI0H U3 IBYX MEPECEKArONUXCSI MPSIMBIX ¢ U d,
NpUHAUIeKAIINX TUIOCKoCcTH o. [Ipsimast b mapamnenbha npsimoii a. Kak pacronoxena npsimas b o
OTHOIIIEHUIO K TUIOCcKOCTH 0?7 CrenaiiTe uepTek OTBET 0OOCHYHTE.
2. W3 TOYKM JNexariei BHE TUIOCKOCTH IMPOBEICHBI K ATOH TUIOCKOCTH JIBE HAKIIOHHBIC TIOJT YTIIOM
30°, paBHbie 2+/3 . x mpoekuun o6pa3yioT Mexay co6oii yron 120°. OmnpenenuTs paccTosHue
MEXy OCHOBAaHUSMH HAKJIOHHBIX.

KOHI”pOJleble eonpocol:

1. Kakue npsiMble B IPOCTPAHCTBE HA3bIBAIOTCS MEPIICHAUKYISIPHBIMU?

2. Jlaiite onpeneneHne NePHEHIUKYIIPHOCTH MPSIMOM U TIJIOCKOCTH.

3. CdopmynupyiiTe mpu3HaK NMEPHEHIUKYISIPHOCTA TPSIMOU U TNTIOCKOCTH.

4. CdopmynupyiiTe TEOPEMBI O B3aUMHOM PACTIONIOKEHUH TMPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.

5. Uro Takoe nepneHuKyIsp, ONYIIEHHbIN U3 TaHHOW TOUYKH Ha INIOCKOCTH?
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6. Uto Ha3bIBAETCS PACCTOSSHUEM OT TOUYKH JO IIOCKOCTH ?

7. Urto Takoe HaKJIOHHAs, IPOBEAEHHAs U3 JaHHOM TOUKH K IIIOCKOCTU? UTO Takoe mpoeKuus
HaKJIOHHOM?

8.  CdopmynupyiiTe TeOpeMy O TPEX MEePICHIUKYIIPax.

Pasznen 3. KoopauHaThl M BEKTOPbI
ITpakTHyeckasi padora no Teme: «/leKapToBbl KOOPIUHATHI B IPOCTPAHCTBE)

Henw 3anamusn:

1. 3akpenuTh 3HaHUS U COBEPLIEHCTBOBATh YMEHUS 110 HAX0XKIEHUIO KOOPJAUHAT TOYEK U
KOOPAMHAT BEKTOPOB;

2. HaxoxaeHue cKaasipHOro IpOU3BEIEHUSI BEKTOPOB;

3. BBINONHATH NpocTeNNINE 3a1a4l B KOOPAUHATAX.

Oobopyoosanue:

"  y4eOHUKH;
"  HM3MEpUTENIbHbIC HHCTPYMEHTHI,
"  CIpaBOYHBIN MaTepUa MO0 FEOMETPHH

Xo00 3anamusn:

1. W3yuyuTh ycrioBUE 3aJaHHUI IJIs1 TPAKTUYECKOTO 3aHSATHUS.
2. OTBEeTUTH HA KOHTPOJIbHBIC BOMIPOCHL.
3. Odopmuts oTueT 0 pabdore.

Oopasey evinoiHeHUA 300AHUTL

1. Haiiaure:
a) JUTMHY BEKTOpa E, eciu Touka A(3;-1;5) u B(2;3;-4)
0) ckaJIipHOE MPOU3BE/IEHHE BEKTOPOB

Pemenne:
a) ABQ2-3;3-(1%-4-5}={(1;4-9)
[AB|= yEDT + # + -9) = V1 + 16 + 81 = V98
G)@ b=30+0(-1+(-1)-2=-2

OTtBeT:

6)&-E=—2

3. JMaubi Toukn M(2;-1;3), N(-4;1;-1), P(-3;1;2) u Q(1;1;0). Beraucnuth paccTosiHue
Mexy cepeauaamu oTpe3koB MN u PQ (Ha puc. AB)

Pemenne
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A

M
N 3+11412+
- 1 1 0
B( S B )={—1;1;1}
ApyC1-CDY +a-02 4+ -1 =V0FIF0=1
P

Q

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

Haiinem nunsl ctopon TpeyronbHuka AB, BC u AC

AB:,‘:'EH—E}‘ +@B-43+(-2-C-1)) =VvaF 16 +1=v21

BO_A @~ 8)7 +©0-8)7 + (0~ (-2))" = V16 + 64 + 4 = VB4

AC:,‘.?E(H—EF+(n—+}=+{n—(—1}}’ =Vi+16+1=+21

AB=AC => A ABC paBHOOenpeHHbI!
OtBet: A ABC paBHOOEIpeHHBII
Bapuanm 1

1. Haiigute KoopauHATH OPTOTOHAIBHBIX TIpoekiuii Touek A(1; 3; 4) u B(5; -6; 2) Ha
a) mockocth Oxy; 6) miockocts Oyz; B) ock OX; 1) ock OZ.
2. Ha ocu z HaiinuTe TOuKy, paBHOYJAJIEHHYIO OT ABYX Touek A(-2; 1; 4) u B(3; 0; 1).
3. Haiiaute iy oTpeska, coeaunsiomero Touku a) A(2; 0; -1) u B(3; -2; 1) ;
0) A(1;2;3) u B(-1;0; 5)

Bapuanm 2

1. Haiiaute KOOPIUHATHI OPTOTOHABHBIX TIpoeKuii Touek A(2; -6; 5) u B(-3; 4; -1) Ha
a) mnockocth OxZ; 0) mnockocth OXy; B) ock Oy; r) ock OX.

2. Ha ocu y HaiiguTe TOUKY, paBHOYAaICHHYO OT 1BYX Touek A(1; -3; 7) u B(5; 7; -3).

3. HaiiguTe niuHy 0Tpe3ka, COSIUHSIONIETO TOYKH a) A(6; -2; 3) ¥ HaYaI0 KOOPAHUHAT ;
0) A(1;2;3) u B(x;2;-3)

Koumpommbte eonpocol:

1. Hapucosatb cucteMy KOOpJMHAT B IPOCTPAHCTBE U OTMETUTH Ha HEW HAa3BaHHE KOOPJMHATHBIX
0CEH, EIMHUYHBIE BEKTOPA;

2. 3ammcaTh Kakue KOOPAWHATH UIMEIOT €IMHUYHBIC BEKTOPA,

3. Mlatb ompenenenue paanyc-BeKTopa

4. 3amnucath GOpMYJIbl KOOPIMHAT CEPEANHBI OTPE3Ka, JJIMHBI BEKTOPa U PACCTOSTHUE MEXKITY
JIBYMS TOUKaMU
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5. 3anucaTbh GOpPMYIIbI CKAJISIPHOTO MTPOU3BEIECHUS Yepe3 JJIMHBI BEKTOPOB U KOOPIUHATHI
BEKTOPOB.

HpaKaneCRoe 3aHsATHE 10 TEME: «BeKTopLI B IPOCTPAHCTBE»

Henw 3anamusn:

1.  KoppexkTupoBaTh 3HaHUS, YMEHUS U HABBIKU 110 TeMe: «KoopanHaTel 1 BEKTOPHI B
IIPOCTPAHCTBEY. 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUSA 110 TEME.
2. Omnpenenutb ypoBEHb YCBOCHUS 3HAHUH, OLIEHUTH PE3YJIbTAT IEATEIbHOCTH YU-Csl.

Oobopyooeanue:

*  y4eOHUKH;

"  KU3MEPUTENBHBIC HHCTPYMEHTHI;

" CIpaBOYHBIN MaTEpUAN MO TEOMETPHH

Xo0 3anamusn:

1. W3yuuTh yciaoBue 3alaHui AJis IPAKTUYECKON pabOThI.
2. OTBeTUTb HA KOHTPOJIbHBIE BOIIPOCHI.
3. OdopmuTts otder 0 padbore.

Bapuanm bl NPAKMUUECKO20 3AHAMUA:

Bapuanm 1

1. Hanst Touku A (3; — 1; 2) u B (5; 1; 1). Haiiaure:
a) koopauHaThl BekTopa AB; 0) |AB|.
2. Nansl BekTopsl 3 (—2; 3; 1) u b (4; — 1; 2). Haiigure:
a) KOOpIIMHATHI BeKTopa 23 — b;
0) MpH KaKOM 3HA4YEHHHU ) U Z BEeKTOP € (8; y; Z) ¥ BEKTOp @ KOJUIMHEAPHBI?

3. Haiigure ckanspHoe Mpou3BeeHNe BEKTOPOB 3 U b, ecIlu:

4. Haiinute 3Ha4eHre M, IPU KOTOPOM BEKTOPHI & U b MepHEHAUKyYIISpHEL, eciu 3 (2; — 4; m),
b (3;-1;5).

1. Haiigure COS Z¢ Mexny Bekropamu 2 (2;3;—1)u b (3; - 1; 2).

Bapuanm 2

1. HManbr Touku A (3; — 1; 2) u B (5; 1; 1). Haitnure:

a) KOOpAWHATHI BekTopa BA; 0) |BA|.
2. Nausl BekTopsl 3 (—2; 3; 1) u b (4; — 1; 2). Haiigure:

a) KOOpIMHATHI BeKTOopa a + 3b;

0) IIPY KaKOM 3HAYEHHH ) M Z BEKTOP € (8; ; Z) ¥ BeKTOp b KOJIMHEAPHEI?
3. HaiiauTe ckansgpHOe IPOU3BEIECHNE BEKTOPOB & U b, eCIIH:

a)ad(-2;3;1), b(-1,-1;4); 6)lal=2,[b]=5,cos(ab)=0.l
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4. HalinuTe 3HaUYeHUE M, IPU KOTOPOM BEKTOPHI & U b NepHeH uKyIsSpHb, eciu a (3; 2; — 1),
b (2; m; - 2).
5. Haiiaute C0S Z¢ Mexny Bextopamu 2 (3;2;— ) u b (- 1; 2; 3).

Bapuanm 3
1. Hanwi Touku A (3; — 1; 5) u B (4; 1; 3). Haiinure:
a) KOOpJWHATHI BekTopa AB; 0) |AE|.
2. laubl BekTOph 2 (3; — 4; 2) u b (—2; 1; 6). Haiigure:
a) KOOpAMHATEI BeKTOpa 23 + b;
0) Ipu KaKOM 3HAYCHHHU X H Y BEKTOP € (X; ¥; 5) ¥ BEeKTOp & KOJIMHEAPHBI?

3. Haiigure ckanspHoe Mpou3BeeHUe BEKTOPOB 3 U b, €CIIu:

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

1

4. Haiinute 3HaueHHe M, IIPU KOTOPOM BEKTOPHI @ U b NepHeHuKy/IapHbL, eciu a (3; — 1; m),
b (2; 4; 3).
5. Haiigure oS £ mexmy Bektopamu a (—1;2;3)m b (2; - 1; 3).

Bapuanm 4
1. HMansl Touku A (3;—1; 5) u B (4; 1; 3). Haligure:
a) KoopauHaTHI BekTopa BA; 0) |BA|.
2. ausl BexTopsl 3 (3; —4; 2) u b (—2; 1; 6). Haiigure:
a) KOOpIMHATEI BeKTOpa 3 — 3b;
0) IIpU KaKOM 3HAYEHHH X M ) BEKTOP € (x; ¥; 5) ¥ BEKTOpP b KOIUTMHEAPHBI?
3. Haiiiute cKaIapHOE NPOU3BEIEHHUE BEKTOPOB 3 U b, eciu:
a)3(1;,-2;4), b(2-1;3); 6)l1al=5,|b|=3,cos(ab)=0,.
4. Haligurte 3Ha4eHne M, IIPU KOTOPOM BEKTOPHI @ U b NepIEHINKY/IAPHEL, eciu a (3; 2; — 1),
b (m;3;1).
5. Haiigure €COS Z¢ mMexay Bektopamu 3 (3;—1;2)u b (3;2; - 1).

KOHmpOﬂbele 80NPOCHLL.

1. J[laiiTe onpeneneHue BEKTOpa.

2. Yrto MBI MOHUMAEM TOJI: a) ATUHON MIIU MOAYJIEM BeKTOpa, O) HampaBlieHHE BEeKTOpa?

3. Kakue BeKTOpHI Ha3bIBAIOTCS: a) paBHBIMHU; 0) KOJUIMHEAPHBIMH; B) MPOTHUBOMOIOKHBIMU?
4. OOBbsACHUTE, 4YTO MbI HAa3bIBa€M: a) CyMMOM, O) pa3HOCTBIO ABYX BeKTOpoB? Kak mx

IIOCTPOUTH?
5. Kakwue cBoiicTBa ClI0OKEHUS BEKTOPOB BBI 3HAETE?
6. Yo MBI TOHMMAEM IO/ MPOU3BEACHUEM BEKTOPA HA YNCIIO?
7. Kaxkwue cBolicTBa MpOU3BEAECHUS BEKTOPA HA YUCIIO BbI 3HAeTE?
8. JlaiiTe onpeaeneHue CKalIsipHOTO MPOU3BEIAEHHUS IBYX BEKTOPOB.
9. Kak noctpouTh NpsiMOYrojbHYIO CHCTEMY KOOPAWHAT: a) Ha INIOCKOCTH; 0) B MPOCTpaHCTBE?
10. ITo kakoit opmyIie BEIYUCISAETCS CKATSIPHOE IPOM3BEICHUE IBYX BEKTOPOB B KOOpIMHATAX?
11. Tlo xakoii hopMyIie BEIUUCISIETCS YTOJI MEXAY ABYMs BEKTOpaMH B KoopanHaTax?
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Pa3zaen 4. Hayaja MmaTeMaTH4YeCKOI'0 aHAJIH3A
IIpakTuyeckoe 3ansitue no teme: « [IpousBoaHas»

Henw 3anamusn:

1. KoppekTtupoBaTh 3HAHUS, YMEHUS M HaBBIKM IO  TeMe: «BbIUUCIEHHE TPOU3BOTHBIX
anredpandecKux QyHKIUN.

2. 3akpenuTh U CUCTEMATH3UPOBAThH 3HAHUS 10 TEME.

3. Onpenenuth YypOBEHb YCBOCHHS 3HAHUIA, OIICHUTH PE3YJIbTAT ACIATEIBHOCTH y4-CHl.

Oobopyoosanue:.

"  y4eOHUKH;
*  TalbiuIa MPOU3BOIHBIX IIEMEHTAPHBIX (YHKIIHIA;
" MHKPOKaIBKYJIATOPHI

Xo00 3anamua:

1. OrtBeTuth Ha KOHTPOJILHBIE BOIIPOCHI:

a) ChopmynupyiiTe onpeaencHue MPOU3BOAHON (YHKIIHH.

6) ChopmynupyiiTe npaBuia BIYUCICHUS TPOU3BOAHBIX anredpanyeckux (yHkuui. [lo

00pasily BBIIOJHUTH TPEHUPOBOYHBIE 33JaHHUS.
2. W3yuuth ycrnoBue 3aJaHuil sl MPAKTUYECKOM paboTHlI.
3. Odopmuts oTueT 0 pabdoTe.

Ykazanus k evitnonnenuro npakmuueckux 3ad0anuii:

(x 1
Ipumep 1. Pemite HepaBeHCTBO: % <0, ecmm f(x)= 3 x® —3x% +5x, g(x)=2x-15x".
g’'(x
Pewmenne. [lonb3ysce npasuiamu nuddepeHnupoBanus anreOpandyeckux QyHKIUN U popMmyaaMu
Qg QepeHIIMPOBaHUS SJIEMEHTAPHBIX (PYHKIU, BEIYUCIUM NIPOU3BOHBIE:
!

f'(x):@x3 - 3x? +5xj :%(x3), —3(x2)’ +5(x) =x2 —6x+5;

9'(x)= (2x —1,5x2) =2(x) —1,5<x2) =2-3x.
Takum 06pa3om, HyKHO PEIIUTh HEPABEHCTRO:
2
X® —6X+5 <0
2 -3X
PaznoxxuMm ynuciauTein )IpO6I/I Ha MHOXHUTCJIN:

X2 —6x+5=0, X =1, X, =5; x* —6x+5=(x-1)fx-5).

(x-1)x-5)

HepaBenctBo ~————+ <0 MeTOJI0M UHTEPBAJIOB. ¥ Z i Z

2—-3X

La| b

2
Hymu yucnourens: x = 1, x = 5. Hynb 3HamMeHaTens: X = 3
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OTBeET: (% ;1} U[5;+0).

Bapuanmu 3a0anuii

Bapuanm 1
[onp3ysich hopmynamu u npaBuwiaMu 1uddepeHIUpOoBaHN, HAWIUTE TIPOU3BOIHBIC (PYHKIINIA:

KA
a)y = 5x* —35x% + x+6; 6)y:(§+x2j\/§; B)y= 41”2 ; T)y = 2sin(3x+6)
X

Pemmre ypaBuenue f '(X) =0, ecmu f(x)= (4 - \/;)2 .

Bapuanm 2

[Monp3ysich hopmynamu u paBuwiIaMu 1udGepeHINPOBAHNS, HaﬁILI/ITe MPOU3BOIHBIC (PYHKIIWIA:
2

y= 2 x4+ x+3; 6)y= (x2-3x—2\x; B)y— X ny=(-4n
X —X

Pemmre Hepasenctso f'(x)>0, ecmn f (x)=2x* —9x? +12x +5.
Bapuanm 3
[Tonb3ysick Gopmynamu u HpaBI/IJ'IaMI/I anddepeHpoBaHys, HallINTe IPOU3BOAHBIE (DYHKIIHIA:

2
a)y:o,7x5—3x £ 075X% + 6)y=(x+2)sinx; B)y=——: r1)y=4cos(2m + 2x)
3 10 X+ 3

Pemmre ypasuenne f'(X)=0, ecmu f (x)=x*-2x? +1.

Bapuanm 4

[Tonb3ysck hopmynamu u mpaBuwiiaMu AMPPEpeHIHPOBaHNS, HAAUTE TPOU3BOJHbIE (QYHKIUI:

a)y =2x" +0,05x* —%X +03; 6)y= ( )COSX B)y= Zsm X i T)y =(5x°+4)3

5 3
Pemute ypaBuenue f '(X) =0, ecmu f (X) = —X? + 10x

HpaKanecm)e 3aJJaHUE 110 TEME: ((le/IMeHeHl/le HEIPEPLIBHOCTU U l'lpOl/I3BOIIHOI7[»

QDu3uuecKkuil cmulcil NPOU3BOO0HOIL.

Llenv pabomer:

1. KoppexTtupoBaTh 3HaHUS, yMEHHS U HaBBIKU IO Teme « DU3NUecKuil CMbICI IPOU3BOTHOM»
2. 3akpenuThb U CHCTEMaTU3UPOBAThH 3HAHMS MO TeMe « PU3NYECKUN CMBICI TPOU3BOIHOM»
3. OmpenenuTs YpOBEHb YCBOSHHS 3HAHUH, OIICHUTH PE3YJbTAT A TEIbHOCTH Y4-Csl.

Obopyooseanue:.

MHCTPYKLMOHHO - TEXHOJIOTUYECKHE KapThl;
TabJIMIa TIPOU3BOHBIX SJIEMEHTAPHBIX (PYHKIIMIA;
MUKPOKAJIbKYJISATOPBI.
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Xo0 3anamus

1. OtBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
a) B dem cocTouT MEXaHMYECKU CMBICIT POU3BOTHOM?
0) Teno ABMKETCS MO MPSIMOM corjacHo 3akoHy x(t). Samummre GopMynbl Ui HaX0XKICHUS
CKOpPOCTH M YCKOPEHHUs Tejla B MOMEHT BpeMeHH {.
2. Tlo oOpa3iyy BHIIOJHUTH TPEHUPOBOUHOE 3aJaHHE.
3. UW3y4uTh ycrnoBue 3alaHUM Ul NPaKTUYECKON paboThI.
4. Odopmuts oT4ET O padoTe.

Ykazanua k evinonnenuro npakmu4ecKux 3a0anuil.

Ilpumep 1. Teno ABUKETCS MO MPSIMOM COTJIACHO 3aKOHY X(t):t3 — 2t +5. Haiimute cKOpOCTh H

YCKOPEHHE TOUKH B MOMEHT Bpemenu ty =4.

Pewenue. CKopoCTh IBIKEHUS — 3TO MIPOU3BOHAS OT MYTH MO BPEMEHH, CJIeI0BATEIBHO,
’
v(t)=x'(t)= (t3 _ 2t +5) =3t2 -2,
3HA4YUT, B MOMEHT BPEMEHU tO =4 CKOpOCTb JAHHOT'O JBM)KCHHUS TaKOBA: V(4) =3. 42 —-2=46.

Tak kKak HaM HU3BECTHA CKOPOCTh JBMKECHHUS KaK (PYHKIMS BPEMEHH, Mbl MOKEM HAWTH YCKOPEHHUE
U
ATOTO JBUKCHHUS: a(t) = V'(t) = (31-2 _ 2) —6t.

3Ha4MT, B MOMEHT BpeMeHH [ =4 yCKOpeHHe NaHHOTO JABUIKEHHS PABHO: a(4) =6-4=24.

OTtBert: 46; 24
Bapuanmui 3a0anuii:

Bapuanm 1

1
1. CkopocTb TOUKH, ABHXKYIIEHUCS MO IPSIMOM MO 3aKOHY X(t) = §t3 — 5t2, paBHa

) 112 5t: 6)t3-5t; B)t2-10t; 1) —t?-5t3,
3 3
2. Touka JABIKETCS 1O PSMOiA Tio 3akomy S(t)= 2t2 —3t —1. E& mruoBenHas ckopocts V(3)

paBHa:
a)8 0)6; B)10; T1)9.

3. YckopeHue TOYKH, TBHXKYIICHCS 110 TPSMOH 110 3aKOHY S(t) =3 - 5t2 paBHO:
a) 23t—-5); 6)9t>—10; B) 3t>—10t; ) 6t—8.

4. Teno maccoii m memkercs mo 3axkony X(t)=3c0s37t. Cuma, meiicTByromas Ha Teno B

1
MOMEHT BpeMeHU t = 5 , paBHa:

a)0; 6)277°m; B) 97°m; 1) 9M.
Bapuanm 2

1. CkopoCTb TOUKH, IBHXKYIIEHUCS MO IPSIMOM MO 3aKOHY X(t) = %tz —4t, paBHa
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a)%t2—4t; 6) t2 —4t; B)%t3—4t2; r)t-4.

Touka ABMXKETCS MO MPSIMOM MO 3aKOHY S(t)=4t2 —5t+ 7. E€ MrHoBeHHass CKOpOCTh
v(2) pasma:
a)ll; 6)13; B)12; 1)l0.

. YCKOpEeHHME TOUYKH, IBUKYILEUCS 110 MPSAMOM 1O 3aKOHY S(t) =2t? -3 paBHO:
a) 6-6t; 6)2(2-3t); B) -3t2+4t; 1) —3t+4.

Teno maccoii M ABMXKETCS MO 3aKOHY X(t)=—2 sin2zt. Cuna, JeHCTBYOIIAs Ha TEIO B

MOMEHT BpeMeHU t = %, paBHa:
a)0; ©0)8m; B) 87[2m; T) 47°m.

Bapuanm 3
CKOpOCTh TOUKH, IBMXKYIIEHCS IO MPSIMOM 10 3aKOHY X(t) =33+ 2t2, paBHa
a) Ot +4t; 6)3t%+2t; )92 +2t; 1) 3t +2tS
Touka ABHKETCS IO MPSIMOM IO 3aKOHY S(t)z —t2 +10t — 7. E& MrHoBeHHas CKOpPOCTB

v(l) paBHa:
a)6; 0)8 B)10; 1)9.

. YcKOpeHHe TouKH, TBHKYIIIEiics Mo TpsMoit o 3akomy S(t) = %tg — 6t paBHO:
a)t?—6; 6)3t—-1; B)2t; T1)2t—6.
Teno maccom M ABMIKETCS IO 3aKOHY X(t):2Sin 4nt . Cuna, nelicTByroljas Ha Telo B

MOMEHT BpEMEHH t = % , paBHa:
a)0; 0) 167r2m; B) 16m; 1) —327°m.

Bapuanm 4

CKopocTh TOUKH, ABMKYIIEHCS IO MPSAMOIL 110 3aKOHY x(t) =23+ %tz , paBHa
a) 2t2 +%t; 6) 6t +05t; B) 6t2 +%t; r) 6t2 +05.

Touka IBMXKETCS 110 NPSAMOM 110 3aKOHY S(t) =3t? + 2t —1. E& MruoBenHas CKOpPOCTh V(3)

paBHa:
a)18; 06)16; B)20; T1)]14.

. YCKOpEeHHME TOUKH, JBHXKYIIEHCS MO MPSIMOM 1O 3aKOHY S(t) =t2 -t paBHO:

a) 2t—-1; 0)t-1; B) t3 —t2; r) 2.
Teno mMaccoit M JBHMXKETCA 0 3aKOHY X(t): —3c0s 2zt . Cuna, geifcTByrommas Ha Telo B

1
MOMCHT BPEMCHHA t= E , paBHaA:
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a) —127°m; 6)0; B) —12m; r)12m.
Konumponsnosie eonpocwi:
1. B d4em coCcTOMT MEXaHUYECKUI CMBICIT TPOU3BOTHOM?

2. Teno nmBwxeTcs Mo MpsAMON coriacHo 3akoHy x(t). 3amummre GOpMysbl A HAXOXKICHHS
CKOPOCTH U YCKOPEHH TeJla B MOMEHT BpEMEHH {.

|. «I'eomempuueckuii cmvicii npou3600HOI)

Henw 3anamus:

1. KoppektrpoBaTh 3HaHMS, YMEHHUS U HABBIKHU 1O TeMe: «I'eoMeTpudecKkuit
CMBICJI TPOU3BOIHOMN

2. 3aKkpenuTh U CUCTEMATU3UPOBATH 3HAHUS 10 TEME.

3. Ornpenenutb YpoBeHb YCBOCHHS 3HAHUM, OIIECHUTH PE3yJIbTAT

ACATCIIbHOCTU YU-Csl.

Oobopyoosanue:.

*  y4eOHUKH,
*  TalbiuIa MPOU3BOIHBIX IIEMEHTAPHBIX (YHKIIHIA;
" MHKPOKaJIBbKYJISTOPHI.

Xo00 3anamus:

1. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
a) Jlaiite onpeseneHre KacaTeabHONU K KPUBOM B JAaHHOM TOYKe.

6) Yro Takoe yrioBoi KO3QPUIMEHT KacaTeabHOU?
B) B uem 3axirogaeTcs reOMEeTpUYECKUM CMBICI MPOU3BOIHON (QYHKIIMU?

r) Hanumure ypaBHeHne KacaTenbHON K KPUBOU B TaHHOM TOUKE.
2. N3yuuTh ycrnoBue 3aJaHU 11 IPAKTU4YEeCKOM paboThI.
3. Odopmuth oTUeT O pabdoTe.
Bapuanmui 3a0anuii:

Bapuanm 1

—

. . 1 .
. YrnoBoii ko3¢ dpurmeHT cexymei k rpapuxy pyHkun f (X) =5 x? + 1, npoxopnsien yepes

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

1
2. YrnoBoii k03 urMeHT KacarenbHo K Tpaduky pyHkuun f (X) = 3 x3 — 2X B TouKe ¢

abcuuccoit X =1paBeH:

2 1
a)-1; 06)-2—; B)1, 1) —.
) ) 3 ) )3
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3. Vr0Boit ko3(duriient KacaTenpHoi k rpaduky Gpyukmumu f(X)=2c0s2X — sin4x B Touxe ¢
. z
abcruccoit X = " paBeH:
a)8 0)2; B)-2; 1)0.
Y

4. YpaBHeHHEM KacaTeabHOH K rpaduky Gpyakiun f (X) = 1 B TOYKE C abcruccon
X —

Xy = O sBastercs:
a) y=2Xx—-2; ©0) y=2Xx+2; B)y=-2Xx+2; T1)y=-2Xx—-2.
Bapuanm 2
1. YrnoBoii ko3 durmeHT cexyiei Kk rpadpuxy pyHkpu f (X) =2x? - 1, mpoxonsuieil uepes
ToukH ¢ abcumccamu X; =—0,5,Xy =0 paBen:
a)-0,5; 06)0,25; B)-1; 1)0,75.
2. VYrioBoii Ko puIMeHT KacaTelibHOU K Tpaduky ¢pyHkimu f (X) = —% x* + x3 B TouKe ¢
adcruccoir X =—1paBeH:
a)3; ©0)4; B)7; 1) %
3. YrioBoit ko3¢ duimeHT kacatenpHol K rpaguky ¢pyHknuu f (X) =3sin3Xx — C0S2X B TOUKE C
. T
abcrmccoit X = 5 paBeH:
a)V3; 6)10; B)9++3; 1)6.

. 3+ 2x2 .
4. YpaBHeHHEM KacaTeabHOH K rpaduky Gpyukiuu f (X) = B TOYKE C abcuuccon

X+1

Xo = 0 sBiseTCs:
a) y=-3x+3; 0) y=3x+3; B)y=3x-3; 1) y=-3x—-3.
Bapuanm 3

2

1
1. YrnoBoii ko3¢ ¢unmeHT cexymei k rpapuxy yHkun f (X) =1- 2 X, MpoxosUIel uepes

To4KH ¢ abcumccamu X =0,5,Xo =1 pases:
a)1,25; ©6)0,25; B)1,5; 1)-0,75.

. . 1
2. YrnoBoii ko3h(HUIIMEHT KacaTelbHOM K rpaduky Gpyuakmun f (X) =2x3 - > x* B TouKe C

abcrmccoit X =—1paBeH:

a)6; 0)4; B)S; T1)-0,75.
3. YrioBoit k03¢ GuIHeHT KacaTeabHOM K rpapuky GyHkmun f (X) =C0S3X —2Sin2X B TOUKE C

. T
abcruccon X = E paBeH:

a)0; 0)7, B)-1; 1)l

2X+1

B TOYKE C a0CLUCCOM
x2 -1

4. YpaBHeHHEM KacaTelIbHOM K rpaduky dyrxumn f(X)=

Xo = 0 sBiseTCs:
a) y=2x+1; 0) y=-2x-1; B) y=2x-1; 1) y=-2x+1.
Bapuanm 4
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1. YrnoBoi ko3 uImeHT cekymien k rpaduky Gyakmun f (x) =1-2x2 , IPOXOIATIEH Uepes
TOYKH ¢ abcumccamu X; =—1,Xo =—05 paBen:
a)3; 0)0,25; B)LS5 1)-2

. . 1
2. YrnoBoii ko3 (HULIMEHT KacaTelbHOU K rpaduky Gpynkmmn f (x) =3X+ 5 x3 B TouKe C

abcruccoil X =1pasen:
a)4; 0)2,5; B)LS5 1)3,5.
3. Vri0Boit ko3 duiuent kacarenbHoi k rpaduxy dbynkimmu 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 KacaTeabHOM K rpaduky pyHknun f (X) = B TOYKE C abcruccoin

Xo = 0 sBastercs:
a) y=3x+1; 0) y=3x-1; B) y=-3x+1; 1) y=-3x-1.

Il. «hccaenoBanne pyHKIMU U MOCTPOEHHE ee rpaduka

Ilenv 3anamusn.

1. KoppektupoBaTh 3HaHHUS, yMEHHUS W HaBBIKK 1o TeMe: «MccnenoBanne (pyHKIMH M MOCTPOCHHE €€
rpacduka.

2. 3akpenuTh U CUCTEMaTH3UPOBAThH 3HAHHS TI0 TEME.

3. Ompenenuth ypOBeHb YCBOCHUS 3HAHHUU, OIICHUTD PE3YJIbTAT ACATEIBHOCTH 00YJatOIUXCA.

Obopyoosanue:

*  TaOJHUIbI IPOU3BOIHBIX AJIEMEHTApHBIX (QYHKINH;
"  MHKPOKAJBKYJSATOPHI.

Xo0 3anamus.

1. OrBeTuTH HAa KOHTPOJIHLHBIE BOIIPOCHI:

a) Kakyro Touky Ha3bIBatOT KPUTHYECKOH (CTAIIMOHAPHOW) TOUKOH QYHKITUH?

0) CopmynupyiitTe npusHak Bo3pactanus (yObIBaHUS) QyHKIIUH.

B) ChopmynupyiitTe npu3Hak MakcuMyma (MHHUMyMa) QYHKIIUH.

r) Onumure cxemy UCCIIeAOBaHUS QYHKLINH.
2. C nomouipto o0yyaromeil Tabaubl MOBTOPUTH TUIAH HCCIIEA0BaHNS (GYHKLIUH U U3YUYUTh 00pa3Ibl
PEIIeHHBIX TPUMEPOB.

BrImomHUTH 3a1aHus U1 CAMOKOHTPOJIS (B TaOIUIIE).

Wzyuuts yciaoBue 3ajaHuii ATl IPAKTUYECKON padoTHI.
OdopmuTts oT4eT 0 padoTe.

ok~ w

Ooyuarowan maoauya

3aoanue. Vccnenyiite u noctpoiite rpapuku GyHKIINH:

X2

x2 -1

a) f(x)=3x"—4x® +1; 6) f(x)=
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ITman

Ne S — IIpumeHeHne mnaHa
mara (DyHKI_[I/H/I 2
a) f(x)=3x*-4x®+1 6) f(x)= ZX
Xx“ =1
1 | Haxommm obmacts | D(f)=R x2_1=0 x=4+1
OIpeeNeHust
GyHKIMH D(f)=(-o0;-1)U(-12)U
U (1; + oo)
2 | Hccnenyem f(—x)=3x" +4x® +12+f(x) = 2
B f(—x)= =f(x) =
ymianio M8 | pyHKLMA HU YeTHAS, HU HeveTHAS (%) X% — ( ) = dymans
YETHOCTb,
YeTHas
HEYETHOCTH
3 |Haxommm — mymn | 34 _4x3 11-0, (3x4 - 3x3)— X
(xopHm) pyHKIHUH 3 (X3 B 1)_ 0 21 =0,
U TPOMEXYTKH €& o
3HAKOOCTOSIHCTBA (x - 1)2 (3x2 +2X + 1): 0, X
-1 I 1 X
X—1=0, X=1- nynb Qpyuxuun prd pald  pE0 p=(
4 | Haxomiu i ’(x)=(3x4 —4x3 +1)/ =12x3 - , x2 Y
NPOU3BOIHYIO ) 5 f (X) =|— =
GyHkiME M eé —12x* =12x (X _1)’ x“ -1
KPHTUYECKHE
TOUKH f' (X): 0 = x=0;1 - kpuTnueckue ZX(XZ _1)_ 2y3 2%
TOYKH (PYHKIUH - (X2 ~ 1)2 - (XZ ~ 1)2
f' (X) =0 = Xx=0 - kpuTnueckas Touxa
GyHKIMH
5 Haxogum ;
y - — +
IPOMEKYTKH ,
MOHOTOHHOCTH, ‘FHHD T 1_—7 F 4+ —

TOYKH IKCTpEMyMa
U 3KCTPEMYMBI
GyHKIHH

y (-1)<0,y (05)<0,y (2)>0

x=0 — He ABIsIETCS TOUKOH
JKCTpeMyMma, x=1 — TOUKa MHHUMYyMa,

Ymin = y(l): 0

—_—

‘Ff-lfﬂhlq

y (-2)>0,y (-05)>0,
y (05)<0,y (2)<0,

x=0 — Touka MakCuMyma,

Ymax = y(0)= 0

T
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Haxomum  npenen ] 4 3 x 2
byHKITH pu lim (3x —4X +1):oo lim =1
Ax—ztoo Ax—+o x2 _1
X —> to0 To X" —
Crpoum 3CKU3 ,
rpaduka QyHKIUN ¥ / \
'|III | e 1 .
L} aC
Y It K
N/ /N
\..\ lll
R _
S W
0

Bapuanmut 3a0anui

Bapuanm 1
X
Uccnenyiite pynkuuto f (X) =5" x* Ha MaKCUMyM U MHHHMYM.

Hccnenyiite ¢ MOMONIBIO MPOW3BOMAHON (DYHKIIHIO f(x):2x3—3xz+5 U TIOCTpPOUTE €e
rpaduxk.
Haiinute Hambosnblliee M HauMEHblIee 3HAUYEHUS (DYHKIUH f(X)=X4 —8x® —9 Ha oTpeske

[0;3].
Bapuanm 2
Uccnenyiire pynkuuto f (x) = x3 —3X Ha MaKCHMYM M MUHUMYM.

. o 1 .
Uccnenyiite ¢ momomipio mpown3BoaHoN (yHknuoo f (x) = -3 x® +15x® u mocTpoiite ee
rpadux.

Haiinute HanGonbliee ¥ HauMeHbllee 3HaueHus ¢yHkuuu f (X) =—x* +2x? +3 Ha orpeske
[0:4]
Bapuanm 3

Wccnenyiite pynxumio f(x)= XT —2x? +5 Ha MAKCUMyM H MHHHMYM.

Hccnenyiite ¢ moMoribio mpon3BoaHol ¢pyHkiuio f (X) =2x>-3x%u MOCTPOWTE ee rpaduK.

Hatigure HanOombIiee 1 HanMeHbIee 3HadeHus pyaknun  f (X) =x* —8x? —9 Ha orpeske
[-3:5]

Bapuanm 4

Uccnenyiite pynkumio f (x) =12X — x* Ha MAKCHMYM H MUHHMYM.
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2

. . 1 15 .
2. HccnenyiiTe ¢ moMouIbio Mpou3BOAHON QyHKIHIO f (x) =—X“ ==X u nocrpoiite ee rpapux.

2
3. Haiinute HanOospliiee U HauMeHbIIee 3HaUYeHUS GyHKIuKU | (x) = x® — 3x Ha oTpe3Ke [— 1,5;2]

IIpakTuyeckoe 3ausaTue mo reme: «IllepBoodpasHas»

Henw 3anamusn:

1. KoppektupoBatrh 3HaHHS, YMEHHsSI MU HaBBIKM 10 Teme: «Bwramcienue
epBOOOPa3HBIX (QYHKITUNY.

2. 3aKpenuTh U CUCTEMAaTU3UPOBATH 3HAHUS 110 TEME.

3. OnpenenuTh ypOBeHb YCBOCHHS  3HAHWW, OIEHHUTH  Pe3yibTaT

ACATCIIbHOCTU Y4-Csl.

Oobopyoosanue:
*  TaOuuIbl TEPBOOOPA3HBIX HEKOTOPHIX (DYHKIIUIA;
"  MHKPOKAJIBKYJISTOPHI.

Xo00 3anamua:
1. OrtBeTuTh Ha KOHTPOJIHHBIE BOMPOCHIL:
a) 9TO Ha3bIBAeTCS NEPBOOOPa3HOM pyHKIIHI?
0) chopmynupyiiTe OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.
B) chopMynupyiiTe TpU paBuiIa HaXOXKICHUS IEPBOOOPA3HBIX.
r) 3anumute popmyny Herorona-Jleitouua
N3yunTh 00pa3iipl peICHHBIX IPUMEPOB.
BreImomHUTh 33a1aHUs U1 CAMOKOHTPOJIS.
N3yunuth ycioBue 3aaHui U1l IPAaKTUYECKON paboThl.
Odopmuts otuet o padore.

okrwmn

Ykazanua k evinonnenuro npakmu4eckKux 3a0anui

IIpumep 1. BrisicHute, sABisierca nu F(X) = % x3 —3x+cosx—1 nepBoOOpazHoM Uit PyHKIUH

f(x):gx2 —3-sinx naR?

Pemenne. Haxoaum

!

F’(x)=(§x3 —3x+cosx) =§'3x2 ~-3-1+(- sinx):gx2 —3—sinx= f(x).
CrezoBatenbHO, 10 omnpenenennio  F(x)= 2 x3 —3X+CosX—1 smmsercs 1epBOOOPa3HON ISt

byHKINU f(x)=§x2 —3-sinx HaR.

Ipumep 2. JInsa Pynkuuu f(X):i— L HaliuTe mepBooOpa3Hyl, Tpaduk KOTOpOi

\/; COS2 X

IIPOXOJUT uepe3 Touky M [— A+ 27 ]
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Pemenne. Ilo ocHOBHOMY CBOWCTBY mMepBOOOpa3HbIX Jro0asi mepBooOpasHas GYyHKIHH

f (x) = i _ 12 3aIIMCBHIBACTCS B BUJE F(x) =2 2\/; —tgx+C = 4\/; —tgx+ C . Koopaunatsl
\/; COS™ X
TOYKH M (% 1+ N j rpaduka HCKOMOH MepBOOOPA3HOM JOJIKHBI YAOBIETBOPSATh YPAaBHEHUIO:
1+2Jr =4 z —tgz+C.
4 4
Orcrona HaxoauM, 4TO
1+2\/;=2\/;—1+C,
Cc=2.

CrnenoBaTesibHO, ypaBHEHUE UCKOMOM MIEPBOOOPA3HOIN UMEET BUJL: F(X) = /X — tgx+2.

2
IMpumep 3.. Berunucnure uHTErpal '[ (— AX + 4+ X? )dx .
-2

Pemenue. Haiinem MHOXeCTBO Bcex MepBOOOpa3HbIX s GyHKIMUA — 4X + 4 + x2:
2 3 3
X X X
F(x):—4-7+4-x+?+C:—2x2 +4x+—3 +C.

[Tonb3ysck hopmynoit Hetotona-Jleitbuuia, nomyyaem:

2 3

I(—4x+4+x2)dx:[—2x2+4x+?J

:(—8+8+§j—[—8—8——j:211. OTBeT: 211.
3 3 3

Tecm 0na camokonmpons.

Bri6epute npaBuIbHBIN BapHaHT OTBETA.

1. Dynkmus F (X) =3x% + 0,5c0s 2x+5 siBnsieTcst iepBooOpa3HON TSl PYHKITUU:
a) f(x)=6x—sin2x; 6) f(x)=3x>+05cos2x; ) f(x)=9x> —2sin2x.

2. Jlana ¢yHKIUSA g(x): 12 —i. ITepBooOpasznas mast pyakuuu g(X), rpaduk KOTOpOi
sinx  Vx

MIPOXOJIUT Yepe3 TOUKY (% 2N - 1) , 9TO:
a) G(x)=—4vx —ctgx+ 47z ; 6) G(x)=ctgx—4/x +2; B) G(X)=—ctgx—4/x + 2.

Bapuanmui 3a0anuii:

Bapuanm 1

1. SBnsercsa nu pyHKUMA F(x) = x? +3x +1 nepBoobpazHoit 11st GyHKIUK f(x) =2X+3 Ha R?
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2. Jna ¢ysxuun f(x)=36° —60 waiimute neppooGpasHylo, rpapuK KOTOPOH MPOXOUT depes
Touky M (1;4).
3. Haiitu momane Gurypsl, orpaHHYEeHHON TUHUSIME: X = -1, X =2, ocbto Ox u mapabonoii  y =
6+x°
Bapuanm 2
4
1. Snsercs mu pynkmus F (X) = _XT +5Xx+ 2 nepBoobOpaznoit mia pynkuuu f (X) =—x3+5 Ha
R?
2. Jna ¢pynxuum f(x)=50* —60 waiizure nepBooGpasHyio, rpaduK KOTOPOIl HPOXOIUT dYepes
Touxy M(-14).
3. Haiity muomasaps GUTYphl, OrpaHHYEHHOM IMHUAME: Y = X°+1, x = -1, x =1
Bapuanm 3
1. SBnsercs nu GpyHKIHSA F(x) = x% — X T1epBOOGPa3HOM I (yHKIHU f(x) =2X-1 na R?
Jis byskumn f(x)= —46° — 4 maiinuTe NMepBOOOPaA3HYIO, TPaUK KOTOPOH MPOXOIHUT dYepes
Touxy M (2;4).
3. Haiitu nomans GpUrypsl, OrpaHUYeHHOM TMHUAME: Y = 4X - X2, y=0
Bapuanm 4
1 . .
1. SBusercs mu dynxums F(x)= — —sinX neppooGpasHoii ms Gynkumn f (x)= —— —COSX
X X
Ha R?
2. Jns gpysxuun f(x)=306* —66—1 maiinute nepBooGpasHyro, rpauK KOTOPOH MPOXOIUT Yepes
touky M (— 1;5).
3. Haiitu nnomans GUTYpHI, OrpaHHYEHHOH MMHUAMH: y = 6X - X2, y = 0
Konmponvuuie éonpoco:
1. Yro Ha3biBaeTcs nepBooOpa3sHON GyHKINN?
2. CdopmynupyiiTe OCHOBHOE CBOHCTBO IEPBOOOPA3HOIA.
3. Cdopmynupyiite Tpu npaBuiIa HaX0XKJEHNUs IEPBOOOPA3HBIX.
4. 3anummrte popmyny Hetorona-Jleitbnuua.

IIpakTH4yeckoe 3ansATHE 110 Teme: « MHTErpamn»

Henw 3anamus:

1. KoppekTupoBath 3HaHHSI, YMEHHSI U HABBIKU TI0 TeMe: «BbIYrcIeHue HHTETPAIOB.
2.3aKpenuTh U CUCTEMATH3UPOBAThH 3HAHUS 110 TEME.

3.0mpenenuTh YpoBEHb YCBOCHUS 3HAHUMN, OLIEHUTH Pe3yNIbTaT ACSITENIbHOCTH YU-CSl.

Oobopyoosanue:

1.

y4eOHUKH;
TaOJIMIIBI OCHOBHBIX MHTETPAJIOB.

Xo0 3anamusn:
OTBeTI/ITB Ha KOHTpOJ'H)HI)Ie BOHpOCBII
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2. Tlo oOpa3ily BBIMOJHUTE TPEHUPOBOYHOE 3aaHUE.
3. U3yuuTs ycrnoBue 3alaHUI U1 IPAKTUYECKOI paboTHI.
4. Odopmuts oTUET O padoTe.

Heonpeodenénnwtii unmezpa.

3adanue 1: coCcTaBUTH TaOIUILy OCHOBHBIX ()OPMYJ U CBOWCTB HEONPEACICHHBIX HHTETPAJIOB.
dopma evinorneHus 3a0aHusA. TabIuLa.

3adanue 2. Victionb3ys pacCMOTPEHHBIE CBOMCTBA HEOMPEACICHHOTO HHTETpaia. 3aroTHUTE
MIPOITYCKHU.

Kaprouka «3anojiHu nponycku»

-l‘(2x5+;—3—;)dx=|:|tx— -3+[C]+C

e

l(e”—cos&x}dx =|:|*e=""'—|:|:|:|+£?

l (251n§—5€=£+%)dx :::—D:e+c

[(m)dx =|:|:X—|:|::x+|:|,.x+c

{(Cc - 3)0 + 2x))dx = [+xEH-xE4+c

l‘siux cosxdx = |:|:+ C

Dopma ebinoHenus 3a0aH s 3aTI0JTHEHUE MTPOITYCKOB WM BBIYMCICHUE UHTErPAJIOB.
Meroasl HHTErPUPOBAHHUS.
3aoanue 1.Bviuuciumos neonpedenennvle unmezpaivl N0 6APUAHIMAM.

j dx % J. dx
JIx? 425’ je ax, Ix&
d dx d
L Iﬁ > Il—5x’ 3 -[1+)€()x’
Isin(Zx +3)dx. ICOS(5X +3)dx. J'e5x‘7dx.

J' dx
Jx?-16
d

j (x? +3)dx.

j Vx? —16dx,

dx
> I3—8x’

dx
Ix2 -5

j\/4—x2dx,

dx
° jcos2 X'

I\/x2 + 8dx.

@OPMG 6bINOJIHEeHUS 3A0AHUsL: BEIYUCICHUE HHTCIpaJIOB.

Onpenesiennblii nuaTerpai. ®opmysa Hoorona-Jleiionuna.
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HpI/IMeHEHHe Ol'lpeIleJ'IéHHOFO HHTErpaJ/ga ajst HaX0KI1€HUA IJI0maaiu KpﬂBOHHHeﬁHOﬁ Tpaneuuu.

3adanue 1. 3anummre GOPMYIIBI IS BBIYACICHUS TUIOIIAAN 3aIITPUXOBAHHBIX (QHUTYP N300paXKECHHBIX HA

PHUCYHKE.

y=gx)"

Puc. 1

BrruucnuTs mnomaap 3amrpuxoBaHHoi purypsl. Paborta B mapax. (o kapToukam)

Bapuanmui 3a0anuii:

Bapuanm 1

BorunciuTe miomanp 3aITpuXxo0BaHHON QUTYpEI

Bapuanm 2
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Bapuanm 4

Bapuanm 5

KOHmpOJleble 80NnpoCobl.

1) Yro Ha3BIBacTCS MEPBOOOPA3HON?
2) Yto Ha3BIBAETCS HEONPEIEIEHHBIM HHTETPAIOM?
3) Kak o603Ha4YaeTCs, YNTACTCS HEONPEAeIEHHBIH HHTETPa?
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4)
5)
6)
7)

8)
9)

10)
11)
12)

13)
14)
15)

16)

Uto Takoe MHTErpUpOBaHUE?
CdopmynupoBath 1 CBOICTBO HEONpPeACTEHHOTO HHTETpaa.
CdopmynmnpoBaTh 2 CBOICTBO HEONPEAEIEHHOTO UHTErpasa.

CdopmynupoBaTh 3 CBOMCTBO HEONMPEACIEHHOTO HHTETpaIa.
[x%dx = ---.
JonmcaTh Ha 10cKe (HaBepxy) MPOI0JDKeHHE POpMYIIbI *

|
Jonucate npopomkenne GopmMybl -

Jomnucats npoaokeHue GopMynsl =~ *

[ sinx dx = -,
Jlonucath IpooJKeHne GOpMyIbl -
| cosxdx = .
Jlonucates NpooJKeHne GOpMyJIbI
| a®dx = -,

Jlonmcats npoomkenne GopMyIisI -
Kak o6o3Hauaercs (untaercs) onpeaesiEHHbIN HHTErpal
OcHOBHBIE CBOICTBA ONPEACIEHHOT0 HHTETpaIa

-b
[ flx)de = -,
Homnucats dopmyny Hetotona — Jleitbuuma “2 - ’

Pa3nes S. MHOrorpaHHMKHU M TeJia BpallleHUs

Hpaxmuttecxoe 3anamue no meme. «MnozozpaHHuKu»

Henv 3anamus.

1.  KoppektupoBaTh 3HaHUSA, YMEHHUS U HaBBIKH 10 TeMe: « MHOTOrpaHHUKNY. 3aKperuTh U

CUCTEMATU3UPOBATh 3HAHUS 110 TEME.
2.  OmpenenuTh ypoBEHb YCBOSHUS 3HAHUH, OLIEHUTH PE3YNbTaT ACSITEIbHOCTU YU-CSl.
Oobopyooeanue:
. y4eOHUKH
= U3MEPUTEIILHBIE HHCTPYMEHTHI;
= CIIPABOYHBIN MaTepUaJl 10 TEOMETPUH.

Xo00 3anamus:
1. WM3yuuts ycnoBue 3aaHuil U1 MPaKTUYECKOH paboTHI.
2.  OTBeTUTH Ha KOHTPOJIHHBIE BOIPOCHI.
3. Odopmuts otyer o padore.
Bapuanmui 3a0anuii:
Bapuanm 1

1. Tlnomaas OCHOBaHMS NMPABMJILHON YETHIPEXYTONBHOM MPU3MBI paBHa 625 cM?. BbIcOTa PU3MBI paBHa

14N/2 cm. Beraucsure: a) JUIMHY JMATOHAIM IIPU3MBIL; ) IUIOIIAb €€ JUarOHaIbLHOIO CEYEHUS.

2.

BricoTta mpaBmiIbHOM TPEYroapHON MUPaMHIBI paBHA 6 cM. Paanyc OKpyKHOCTH, OTICAHHOM OKOJIO ee

OCHOBaHUS, paBeH 43 cm. Bommcrute JUTHHY OOKOBOTO pedpa mUpaMuIb.

1.

Bapuanm 2

. . 0
OcHoBaHue MPSIMOM MPHU3MBI — POMO CO CTOPOHOH 8 cM 1 ocTpbIM yriioMm 60~ . BricoTa mpu3mbl paBHa

12 cm. Beraucnure: a) JUIMHBL AMaroHanei mpu3MsblL; 0) TUIOIIAIN THArOHALHBIX CEUSHHI.
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2. BricoTa mpaBUIBLHONM YETHIPEXYTONHHOW MUPAaMUILI paBHA 8 CM, a CTOPOHA €€ OCHOBaHUA — 12 cM.
Brrauciute amuHy 60KOBOTO pedpa MmUpaMujIb.

Bapuanm 3
1. OcHoBaHUE MPSAMON MPHU3MBI — poMO. JlMaroHaiu mpu3Mbl paBHBI 8 CM M 5 CM. BBICOTa €€ — 2 CM.
Brruncnmre: a) IrHY CTOPOHBI OCHOBAHHUS;, 0) IDIOMIAIh OCHOBAHHSI IPU3MBIL.
2. B npaBuibHON 4eThIpeXyroidpHON MupaMue BhICOTa paBHA 12cM, a BbIcOTa OOKOBOM rpaHm-15 cM.
Hatinute 60x0oBOE pedpo.

Bapuanm 4
1. [Inomane 6G0KOBOI MOBEPXHOCTH IPABMIIBHOW TPEYTOJBHOW MPH3MBI paBHA CyMMe IUIOIIAZCH ee
OCHOBaHMH. Berauciure amuHy 60KOBOT0 pedpa MpuU3MBbL, €CIIH CTOPOHA €€ OCHOBAHMS paBHa 6 CM.
2. OcHoBaHHE TUPaMUJBI - IPIMOYTOJIBHBIA TPEYTOJBHUK ¢ KaTeTaMu 6 ¢cM u 8 cM. BricoTa mupaMupt
MPOXOJUT Yepe3 CepenrHy THIOTeHY3bl TPEYroibHHUKAa M paBHA THIOTeHy3e. Haiimute OOkoBBIE pebpa
MAPAMHU/IBL.

Konmponvnusie 6onpocwt:

Yro Ha3pIBacTCA MHOTOTPAaHHUKOM?

UYro Ha3zwiBaeTcs npusmoi? Jlaiite onpeneneHne rpaHamM, pEopaM U BepIIUHAM ITPU3MBI.
Yro HazpiBaeTCA NapauieIenune1om?

Cdopmynupyiite TeOpeMy 0 TUAroHaIsAX MPSIMOYTOJIBHOTO MapauIeIenuIea.

Uro Ha3piBaeTcs nupamunoi? Jlaiite onpeaenenue anmopemMpbl THPaAMHUIBL.

Urto Ha3bIBaeTCs yceUEHHON nupaMuaon?

Kakoii MHOrorpaHHHMK Ha3bIBae€TCs MPaBUIIbHBIM?

NGOk wWDRE

[lepeuucnure Bce mpaBUiIbHbIE MHOTOTpaHHUKU. CKOJIBKO Y HUX TpaHeil, pédep u BepIuuH?

HpaKTI/I‘{eCKOE 3aHsTHE 110 TeMe: «Tena BpalmicHUs»

Ilenv 3anamusn.

1. KoppexTupoBaTh 3HaHUS, YMEHUS U HaBBIKU 10 TeMe: «Tena BpameHus». 3aKpenuTh U
CUCTEMAaTU3UPOBATh 3HAHUS I10 TEME.
2. OnpenenuTs YpOBEHb YCBOSHHS 3HAHUH, OIICHUTH PE3YJbTAT A TeIbHOCTH y4-Csl.

Oobopyoosanue:

*  yuyeOHUKH;
"  H3MEpUTENIbHBIE HHCTPYMEHTHI;
®  CIpaBOYHBIA MaTepuai 1o TeOMETPUN.

Xo0 3anamusn:

1. HM3yuuTh ycrnoBHe 3aJaHUN JJIs MPAKTUUECKOM padoTHI.
2. OTBeTUTHh HAa KOHTPOJIbHBIE BOIIPOCHI.
3. Odopmuts oTueT 0 pabore.

Bapuanmui 3a0anui:

Bapuanm 1
1. TlpAMOyronbHUK, TUAaroHaib KOTOPOro paBHA 25 c¢M, a ojiHa cTopoHa 20 cM, BpalaeTcsi BOKpYT
MEHbIIEH CTOPOHBI. BrIuncauTe BHICOTY MOJYYEHHOTO LIHJIUH]IPA.
2. Beicora konyca 15 cMm, paaguyc ocHoBarus — 20 cm. Haiitu oGpa3yronryro KoHyca.
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3. Pammyc mapa 12 cm. Ha kacatenbHOM MIOCKOCTH JIEKUT Touka K, KoTopast yaaneHa oT TOUKHU
kacanus Ha 5 cM. Ha kakom paccrosiuun HaxoauTcst Touka K ot moBepxHoctu mapa?

Bapuanm 2
Panuyc ocHoBanus muiMHapa paBeH 2 M, BbicoTa 3 M. HaliTu auaronans 0oceBOro ceueHus.
Bricora konyca paBHa 16 cm, a o6pazyromas — 20 cm. HaiiTu paamyc ocHOBaHUS KOHYCA.
Ceky1mas IJI0CKOCTh y/ajieHa OT LIEHTpa [1apa Ha pacCTOsIHUE 8 ¢M, a paauyc 1apa paseH 10

wn e

cM. Berancimre IIomazab CCUCHUA 1Iapa.

Bapuanm 3
1. Bsicora koHyca paBHa 18 cm, a paguyc ocHOBaHUS paBeH 24 cM. HaiiTi 00pasyronyro KoHyca.
2. Ilnomanps oceBOro ceueHus IMuIMHApa paBHa 10 M2, a TUIoIab OCHOBAaHUS — 5 M2. Haiiaure
BBICOTY LIMJIMHIPA.
3. Haiinure muomans cedenus mapa paguyca 41 cM mIOCKOCTbIO, IPOBEICHHOM HAa PACCTOSTHUN
29 cM oT 1eHTpa mapa.

Bapuanm 4
1. Bsicora unnunapa 12 cm, paguyc pased 10 cMm. Halitu nuaronans oceBoro ceuyeHus HUJIMHAPA.

N

O6pa3yromias KoHyca paBHa 15 cm, a paanyc ocHoBaHus paBeH 9 cm. Haiitu BricOTY KOHYCA.
3. Iap, pamguyc koroporo 41 aM, epeceyeH MIOCKOCThIO Ha paccTosiHuu 9 M. Haiinure
TUTIOIIAb CEYCHUSI.

Konmponsnsie sonpocowt.

[aiite onpeneneHue Tena BpalieHus.

[aiite onpeneneHne LWIMHAPA U €T0 3JIEMEHTOB.
Jaiite onpeneneHre KOHyca U €ro 3JI€MEHTOB.
Hatite onpenenenue chepsl U €ro IEMEHTOB.
[aiite onpeneneHue mapa u ero 3JIEMEHTOB.

ok wnE

Kakumu purypamu sBIstoTCs cedeHus cepsl U mapa?

Pa3znen 6. U3mepennsi B reoMeTpun
IIpakTnyeckue 3ansATUsA MO0 TeMe: «O0beMbl MHOTOIPAHHUKOB)
. O0bem ky0a 1 NpsIMOYTrOJIbLHOIO MapaJliesienuinena.

Ilenv 3anamusn.

1. KoppekTtupoBaTh 3HaHHUS, YMEHHS U HaBBIKU 10 TeMe: «O0bEM Ky0a 1 MpsIMOYroJIbHOTO
napajiesienumne1a». 3akpenuTb U CUCTEMAaTU3UPOBATh 3HAHNUS T10 TEME.

2. OmnpenenuTb ypoBEHb YCBOCHMS 3HAHUH, OLIEHUTH PE3yJIbTAT AEATEIbHOCTH O0YUYatOMIUXCS.
3. 3akpenuTh HAaBBIK PEILIEHUS MPAKTUYECKUX 3a/1a4 Ha BbIYMCICHHE 00bEMOB Kyba 1

MMpsAMOYT'OJILHOTO IMapaJUICIICTIMIICA.

Obopyooseanue:.
*  yuyeOHUKH;
"  CIpaBOYHBIA MaTepual 1Mo TeOMETPUH;
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"  YepTeKHBIC UHCTPYMEHTHI,
=  MoOjeNH Ky0a U mapajuieNenumne/a.
Xo00 3anamusa:

1. M3yuuTh ycrnoBue 3aJaHUN JJIs IPAKTUUECKOH paboThI.
2. OTBETUTHb Ha KOHTPOJIHBIE BOIIPOCHI.
3. OdopmuTts oTueT 0 padore.

00vém Kyda u npamoy2onbHo20 napaniieienuneod.

Teopemultecmm uacmo

MHororpaHHMKMd MOTYT HMMETh caMyl0 pasiauuHyro ¢opmy. Cpeau HuxX
BBIICJIAIOT Mapasienenunenbl. OObIYHBIM, BCeM HM3BECTHBIM KUpIUY C
TOYKM 3pEHMS T'€OMETpUH  sBISeTCA  INapaienenunenom. Popmy
napajuleIenuIe1a UMEIOT MHOTHE MTPEIMETHI, C KOTOPBIMU MbI BCTpEYaeMCs
B JKM3HHU, HalpuMep KOpPOOKH, UCIHOJb3yeMble JJIsl YHNAKOBKHM pPa3IMYHBIX

TOBapOB.
. Y napanienenunena 8 sepumus, 12 pedep u 6 rpaneii.
. Kasknas rpans napasienenumnena - npsiMoyrojibHHK.
. IIpoTuBONO/I0KHBIE IPAHM MapaielenuIena paBHbI.

Kaxnaplii mapannenenumnen  UMeeT  TPH HM3MepeHMs: AJIUHY, IIUPUHY M BBICOTY.
Cpenu Bcex nmapaijiesIenune 0B 0COOYI0 poJib UTPAET - KYO.
Ky0 - 310 Takoii mapajuiesienunes, y KOTOporo Bce pedpa paBHbl, I03TOMY BCE €ro rpaHH -
KBa/IpaThbl.
3a eauHUILy U3MepeHHst 00beMa MPUHUMAETCS 00beM eJUHUYHOro Ky0a, T.e. 00beM Ky0a, 1I1Ha
pebpa KoToporo paBHa 1 equHUIE AJIUHBIL.
1 xy6uueckmii camtumerp (1 cm®) - ob6veM Kyba, mIMHA KOTOpOoro paBHa 1 cMm.
1 xy6uueckmii memumerp (1 am®) - oOwveM Kkyba, mIMHA KOTOpPOTO paBHAa 1 M.
1 ky6muecknii metp (1 M°) - 06beM Kyba, JUTMHA KOTOPOTO paBHa 1 M.

Teopema: 06beM MPSAMOYTOIHLHOTO TIApaJUICTICIIUIICIA C WU3MEPEHUSIMU a, b, ¢ BBIYUACISAETCS IO
bopmyine

V=abc y=8.-h.

Teopema: 00beM HaAKIOHHOTO (MIOOOT0) MapauleNienurena paBeH MPOU3BEICHUIO TLUIOMIAIH
ocHOBaHHMs S Ha BeicoTy h: ¥ =5 h

O0beM KyOa paBeH KyOy (TpeTbeii cTeneHu) ero peopa.

V=al

Ilpumep 1. Haiioume obvem napannenenuneda, usmepeHus Komopozo pasuvi 6 mm, 10 mm u 15
MM.
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Pewenue: 6 %10 X 15 = 900 (um®).

Ilpumep 2. Haiioume ob6vem Kyba, pedpo Komopozo pagro 5 om.
Pewenue: 5° =5 x5 x5 =125 (0m°).

3aMeTHM, 4TO eUHHIIA 00beMa, paBHAast OTHOMY KyOHMYECKOMY JIEUMETPY, HIMEET U JPYyroe
Ha3BaHUE - JIUTP. B muTpax 0ObIYHO U3MEPSIIOT 0OBEMBI )KUAKOCTEH U CBHIITYYHX BEILECTB.

Bapuanmui 3a0anuii:

Bapuanm 1
1 ypoBeHs
1. Belpasute: @) B Kybuuecknx gemumerpax: 1 M%; 1 mutp.
6) B KyOuueckux cantumerpax: 1 am3; 1 M3,
2.OTBETBTE «Aa» WIH «HET».

a)P=(a+h)2 epUMETp 8)V=a-b-c IUTOMIA b IPSIMOYTOJIbHHUKA
HPSIMOYTOJIbHUKA
0)S=a-a TUTOIIA/Ih KBAIpaTa )V=a- a* a 00BEM Kyba

3. O06béM KaxkI0ro MajgeHbKoro kyouka 1 ky6. en. Haiinute 006éM duryp, n300pakE€HHBIX Ha
pUCYHKaX.

a) &) " E)

7 T

4, O6bEM mapannenenunena papex 60 cm.
IIpocraBpTe HEAOCTAIOIINI pa3Mep.

? 4 cm
5cm

5. KakoBsl u3MepeHus napasuiesenurneia Ha puc. 0), CI0KEHHOTO U3 3 OJJUHAKOBBIX OPYCKOB,
n300pak€HHBIX Ha puc. a). KakoB ero o0bEmM?

a) 6)
4m

unzs

10 ma

2 ypoBeHb

6. Haiimute 00beM MpsIMOYTOJIBHOTO Mapajuiesnenumneaa ¢ peopamu 3 cMm, ScM u 8 cMm.
a) 120 ecm®; 6) 60 cM?; 6) 32 eM®; 2) apyroii OTBeT.
7. JlnvHa IpsIMOYTOJILHOM KOMHATHI B 2 pa3a 0oJbIIle ITUPUHBI H HA 2 M OOJIBIIE BHICOTHI.
Haiinure 06beM KOMHATHI, €CJIM €€ JUTHHA paBHA 6 M.
a) 432 M3, 6) 144 Mm%, 6) 72 M>; 2) mpyroii oTBeT.
8. Haiinure 00beM ky0a, eCliv TUTONIA b €ro pa3BepTKH paBHa 96 cM?.
a) 16 cM®; 6) 64 cm®; 6) 80 eM®; 2) mpyroii oTBeT.
9. Haiture pe6po Kyba, ecii ero oobeM paBen 512 w3,
a)4wm; 0)8wMm; 6) 16 M; ) Ipyroii OTBET.
10. Kak uzMeHuTCst 00BheM Mapaijienenumesa, ey ero JUIMHY YBEIHUUTh B 4 pa3a, MUPUHY
YBEJIMUYUTH B 6 pa3, a BHICOTY YMEHBIINUTH B § paz?
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a) yBenmu4uTCs B 3 paza; 0) yMeHBIIUTCS B 12 pa3; 6) HE U3MEHUTCS; &) IPYroil OTBET.
3 ypoBeHb

11. Tpu pebpa npsiIMOYTOJILHOTO MapajieenuIe/ia, BEIXOISIINE U3 OHOW BEpPIIUHBI, pPaBHbI 1;
0,5 u 16. Halinute peOpo paBHOBETUKOTO eMy Ky0a.

12. IIpssMoyronbHbIi Napaiesenue]] Onucad OKoJI0 UINHAPA, PaJUyC OCHOBAHUS U BBICOTA
KoToporo pasusl 1,5. Haiinute 06bem napasienenumnenaa.

Bapuanm 2

1 ypoBeHns
1. Beipasure: ) B kyOudecknx aemumerpax: 1 m%; 1 mutp.
0) B KyOnueckux Mummmerpax: 1 cm; 1 v°,

2.0TBETHTE «€Ia» WIA «HET».

a) P=4a |nepumetp npsmoyrosnbHuka 8)V=a- b-c 00BEM mapalienenuneaa

0) S = a - b |wiomans KBajapara v=al 00BEM KyOa

3. O6béM Kaxxaoro MajgeHbKoro kyouka 1 ky6. en. Haiinure 00b€M uryp, n300pak€HHbBIX Ha
PHUCYHKaX.

a) 0) B)
4. O6béM mapannenenunena papen 40 cv®,
[IpocraBbTe HEOCTAONIMI pa3Mep.
? 2 cMm
ScMm
5. a) 0) KakoBbl n3MepeHus napajienenumnesa Ha puc. 0),
CJI0KEHHOT'0 U3 3 OJIMHAKOBBIX OPYCKOB,
n300paxEHHBIX Ha puc. a). Kakos ero
00BE
1 cm 8 cM
2cMm
2 ypoBeHb

6. Haiinute 06beM psIMOYTOILHOTO Mapaienenumnena ¢ peopamu 6 cm, 3 cm u 4 cM.

a) 72 em®; 6) 13 em®; 6) 22 eM®; 2) apyroii oTBeT.
7. JlnvHa mpsMOYToJILHOM KOMHATHI B 3 pa3a OoJblile MUPHHBI U Ha 2 M OombIle BeICOTHI. HalinuTe
o0BeM
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KOMHATBI, €CJIU €€ JIJIMHA paBHa 6 M.
a) 432 M3 6) 144 M3; 6) 48 M>; 2) apyroii oTBeT.
8. Haiiaute 06beM KyOa, eciu IIOIMab ero Pa3BepTKH paBHa 150 cm?.
a) 16 em®; 6) 125 cm®; 6) 80 cm®; 2) apyroii oTBeT.
9. Haitnute pe6po Ky6a, eci ero oobeM paBen 729 >,
a)9m; 0)8wM; 6) 16 M; 2) npyroii OTBET.
10. Kak uzmeHuTcst 00beM napaienenuie/a, €Ciu ero JUIMHY YBeJIUYUTh B 5 pa3a, IHUPUHY
YBEJIMYUTH B 8 pa3, a BBICOTY YMEHBIINUTD B 10 pa3?
a) yBenu4uTCs B 4 paza; 0) yMeHBIIUTCS B 12 pa3; 6) HE U3MEHUTCS; &) IPYroil OTBET.

3 ypoBeHb
. 11. Inomaap rpaHu NpsIMOYTOJIBHOTO Mapauienenunena paaa 12. Pedpo,
' MepIEHIUKYISIPHOE ATOM rpaHu, paBHO 5. Haiinute oObeM mapasuienenurea.

12. IIpsaMOYTONBHBIN MapajieNenuIe] OMCcaH OKOJIO
LWIMHApPA, PaliyC OCHOBAHUS KOTOPOro paseH 1. O6beM
napasuienenurnena pase 5. Haitgure BoicOTy

Kpurtepun oneHKH NpakTHYeCKOH padoThl

3ananus basnbl [Ipumeuanue

1-5 13 Kasx b1t mpaBuiibHBIN OTBET 1 Gasut

6-12 21 Kaxxpiii npaBmiibHbIN oTBET 3 Oansa

MaxkcumanbHbli 0ani 3a padoty — 34 Hajiaa

IlIkana nepeBoaa 6a/1J10B B OTMETKHU

OtMmeTka Yucso 6a/10B, HEOOXO0AUMOE /IS NOJYYECHHUS OTMETKH
« 5» (OTIMYHO) 34-31
« 4» (xoporo) 30 - 27
« 3» (YIOBIIETBOPHUTEIIHHO) 26 - 24
« 2 « (HeYZOBJIETBOPUTENBHO) MeHee 24

KOHmpOﬂbele 80NnpPOCobl.

Jaiite onpenenenue kyoa.

Haiite onpeenenue napauiesenumneaa.

Bunel napamienenunenos.

DopMyibl AT BEIYUCIIEHHS 00beMa Kyoa.

@opMyIIBI 1S BBIYUCIEHUS MIPSMOYTOJIBHOTO MapaijieNenue 1a.

akrwnE

Il. O0BbéM npusMbIL.

Ilenv 3anamusn.
3aKpENUTh HABBIK PEIICHHSI MPAKTUIECKUX 33]1a4 Ha BBIUMCICHHE 00BEMOB MPU3MBI.
Oobopyoosanue:

" MOJIEIH IPU3M;
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*  CIpaBOYHbIE MaTepUasbl IO CTEPEOMETPUH;

- YCPTCIKHBIC MHCTPYMCHTHI.

TeopeTn'{eCKaﬂ 4acTb

IIpu3moii Ha3bIBaeTCsI MHOIOI'PAHHUK, ABE IPAHU KOTOPOTO(OCHOBAHMSI) — paBHbIE N — YTrOJbHUKH,

Xo0 3anamusa:

JeKallye B MapajuleIbHbIX IUIOCKOCTSX, @ OCTallbHbIe N rpaHell (OOKOBBIE T'PaHU) —
[apaJIeIorpamsl.
ITpu3ma Ha3pIBaeTCs NPSMOH, eciu Bee €€ OOKOBBIE pEOpa NepreHUKYIISIPHBl OCHOBaHUSIM.
IIpu3ma Ha3bIBaeTCS IPaBUIBLHOM, €CJIM OHA MpsIMasi U €€ OCHOBAaHUs — IIPAaBUJIbHBIE
MHOT'OYT'OJIbHUKH.

MpowasonbHas npuama

g

!

Nl

L8 A

V=8 = Shy = Sihy

1 ypoBeHs

V= Smn'h = S;!_c‘ g

Sn.c— nnowags

YacTHble cnyyau

I
L
1
|

B | =

NnepnesanKynsapHoro ceveHus

b

Mpsaman npuama

h

A'..A'<

V= Socur h

a

V=4

@opMyJIbl 1)1 HAXO0KIEHH S TJIOIA/Iei

¢uryp
a
S=a-h
b
a?+/3
a S= 7

a

h S=a-h

Bapuanmui 3a0anuii:

1. BeiOepuTe HEBEpHOE YTBEPKACHHUE.
a) OO0BEM npsMOit PU3MBI, OCHOBAaHUEM KOTOPOM SBJISIETCS MPSIMOYTOJIbHBIN TPEYTrOJbHHUK,
paBeH MPOW3BEACHHUIO IJIOLIAN OCHOBAHHUS Ha BBICOTY;

6) O6BEM MPaBUITBHOI TPEYroMBLHOI MPU3MBI BEIUKCIseTcs o Gopmyine V = ah, rue a —

CTOpPOHA OCHOBAaHUA , h — BeIcOTa IIPU3MEIL;

Bapuanm 1

a S=a?
a
a S==a-h
b
a
i s=22.p

B) O0BéM HpHMOﬁ MPU3MBI paBCH MMOJIOBUHEC MTPOU3BCACHUA IJNIOM[AAN OCHOBAHUA HAa BBICOTY.

2. OcHOBaHHMEM MPSIMOI TPEYTOJIbHOM MPU3MBI SBJISIETCS MPSIMOYTOJIbHBINA TPEYTOJbHUK C KaTeTaMH

2 u 3, 6oxoBoe pedpo paBHO 6. Haliante 00bEM pU3MBL.

3. CTOpOHa OCHOBAHWS IPABHIBHOI TPEYTOMBHOM MPH3MBI paBHa 2V3 CM, a BEICOTA — 5 CM.

Haiigure 065EM IpU3MBL.

a) 153 cm®; 6) 45 em®; B) 10V3 ev®; 1) 1243 em®; ) 18V3 em®,

49



2 ypoBeHb
4. OcHOBaHHMEM MPSMOU TPEYTOIBHOM MPU3MBI CIYXKUT MPSIMOYTOIBHBIA TPEYTOJIBHUK C KaTETaMH
5 u 8. O6wem npusmsl paBeH 80. Haiiqute ee 60koBoe pedpo. N

5. B ocHoBaHMM NpaBUIBHOW YETHIPEXYTOJBHOM NPU3MBI JIEKUT KBAaApaT €O CTOPOHOU 6 cM.
JIuaroHaIs IpH3MBI 00pa3yerT ¢ MIOCKOCThI0 ocHoBaHus yron 60°. Haitnure:

1) JIMArOHAITb OCHOBAHHUSI PU3MBI;
2) JINATOHANb TPU3MBL;
3) BBICOTY MPU3MBI;
4) II0IIA b GOKOBOI TOBEPXHOCTH MPU3MBL;
5) IUTOMIA/Ib TIOJTHOM MOBEPXHOCTHU MIPU3MBI;
6) 00BEM IIPU3MEL.

3 ypoBeHb

6. B cocyn, umeromuit hopMy npaBuIbHON TPEYroNbHON NPU3MBbI, HATUIA BOAY. Y POBEHB BOJIBI
nocruraet 27 cM. Ha kakoii BbicoTe OYZ€T HaXOIUTHCS YPOBEHD BOJIbI, €CIIU €€ IEPEIIUTh B
JPYTO# TaKoii e coCcyll, y KOTOPOro CTOpOHA OCHOBaHUS B 3 pa3a Oouiblie, yeM y nepBoro?

——

Bapuanm 2

1 ypoBeHs
1. BriGepure BepHOE YTBEPKJIECHUE.
a) OO6BEM npsMOit PU3MBI, OCHOBAHHUEM KOTOPOM SBJISIETCS MPSAMOYTOJIbHBINA TPEYroJIbHHUK,
paBeH TPOM3BENEHUIO IUIONIAId OCHOBAHUS HA BHICOTY;
6) O6BEM MPaBUIIBHOI TPEYroNbHOM MPU3MBI BEIUKCHseTcs o Gopmyse V = ah, rie a —
CTOpOHA OCHOBaHUs , N — BBICOTA MPHU3MBI,
B) O0BEM pSMOI1 TPU3MBI paBEH MOJIOBUHE TPOU3BEACHHUS TUIOIAAN OCHOBAHUS Ha BBICOTY.

2. OcHOBaHHEM TPSIMON TPEYTOJIBbHOM MPU3MBI CIYXKUT MPSAMOYTOJIbHBIA TPEYTOJBHUK C KaTeTaMu
6 u 5, 60okoBO€ pedbpo paBHO 4. Haitnure 00BEM IpU3MBI.

3. CTopoHa OCHOBaHUS NTPABHIILHON TPEYTOIBHOM MPU3MBI paBHA 33 cwm, a BeicoTa — 4 cM.
Haiigure 065EM IpU3MBL.
a) 15V3 cm®; 6) 45 em®; B)27V3 em®; 1) 1293 oM ) 18V3 enl.

2 ypoBeHb

4. OcHOBaHHEM NPSMON TPEYrOJIbHON MPU3MBI CIIYKUT MPSAMOYTOJIbHBIA TPEYrOJIbHHUK C KaTeTaMU
6 u 5. O6bem npusMel paseH 60. Hailigute ee 6okoBoe pedpo.
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5. B ocHOBaHWMM MNPABUIBHOW YETHIPEXYTOJIBHOW MPHU3MbI JIEKUT KBAJApPaT CO CTOPOHOU 6 cMm.
JluaroHasb IpU3MBI 06pa3yeT ¢ MIOCKOCThI0 ocHoBanus yron 30°. Haiinure:
1) nmaroHayb OCHOBAHHS MPU3MBI;
2) JMaroHaib MPHU3MBI;
3) BBICOTY MPHU3MBI;
4) tuomaas OOKOBOW MTOBEPXHOCTH MTPU3MBIL;
5) muIomIa b MOJHOMN MOBEPXHOCTH PU3MBbI;
6) 00BEM MPHU3MBI.

3 ypoBeHb

6. B cocyn, umeromuii hopMy npaBuiIbHON TPEYTOIbHON TPU3MBIL,
S HaJIuIu Boay. YpoBeHb Bojbl gocturaer 80 cm. Ha kakoii BeicoTe OyneT
HaXO/UTHCS YPOBEHb BOJIbI, €CJIU €€ MEPEIUTh B APYroi TaKOoH ke Cocy/l,
y KOTOPOI'O CTOPOHA OCHOBaHUs B 4 pa3a 00JIbllIe, YEM y N1EPBOro?

Kpurepum oueHkn npakTuyecKoi padoTbl

3agaHus banasr [Ipumeyanue

3 3 Kaxxnpiit mpaBuibHBIN 0TBET | Oasn
6

1-
4 - 24 Kaxpiii mpaBuibHBIN OTBET 3 Oanna

MaxkcumanbHbIi 0an 3a paboty — 27 6aJjiioB

IlIkana nepeBoaa 6a/1J10B B OTMETKHU

OtMmeTka Yucso 6a/510B, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (0TAM4YHO) 27 - 24
« 4» (xopomio) 23-21
« 3» (y1OBJIETBOPUTEIHHO) 20-18
« 2 « (HeYTOBIETBOPUTEIIHHO) MeHee 18

I1l. O0Bém nupamMuabl.

Ilenv 3anamusn.
3aKpCIUTh HABBIK PCHICHUSA MPAKTUYCCKUX 3a1a4 Ha BBIYUCIICHUC O6T)éMOB nupaMuJbl.

Oobopyooeanue:

"  MOJETH Pa3UYHBIX BHJIOB MHPAMUJ]
" YepTeXHBIC HHCTPYMEHTHI

*  yuyeOHUKHU
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TeopeTuyeckas 4acThb

Ilupamuoa - MHOTOTPAHHUK, COCTOSIIINM U3 IIIOCKOTO MHO20V201bHUKA, MOYKU, HE JIeXKaIel B
IJIOCKOCTH 3TOT'0 MHOT'OYTOJIBHUKA U 8CEX OMpPe3K08, COENNHAIOINX 3Ty TOUKY C TOUKAMU
MHOTOYT'OJIbHUKA.

JlaHHas TOYKA HA3bIBACTCS 6EpuIUHOl TIHUPAMUABI, a IUIOCKUH MHOTOYIOJIbHUK - OCHOBaHHMEM
nupamusibl. Ompe3xu, COSAUHSIIONINE BEPIINHY TUPAMUIBI C BEPIIMHAMUA OCHOBAHUS, HA3bIBAIOTCS
péopamu. BpicoTa nuUpaMuIbl - nEpneHOUKyaAp, OIYILEHHBI W3 BEpLIMHBI NHpaMUAbl Ha
IUIOCKOCTh OCHOBaHUS. Anoghema - 8vicoma 60K080U epanu MPABWILHON TupaMuel. [lupamuna, y
KOTOpPOl 6 OcHOGaHuu IEXKUT TPABWIBHBIA N-Y20/bHUK, & OCHOBAHUE 6blCOMbL COBIANACT C
YeHmpom OCHOB8AHUs Ha3bIBACTCS MPAGUABHOU N-YroNbHOW mNupamMunoil. Ocblo TpaBUIBLHOU
MMpaMHIbl Ha3bIBaeTCs MpsiMasi, cojaepxkamias e BbicoTy. [IpaBmibHas TpeyrojbHas Nupamuaa
HazbIBaeTcs TeTpasapoM. Ecim mupamMuay nepecedb IUIOCKOCTBIO, MAapajlIeNIbHOM IJIOCKOCTH
OCHOBaHUS, TO OHA OTCEYET NUPAMUIY, Nn000OHyro AaHHOW. OcTaBIIascs YacTh Ha3bIBACTCS
yCe4YeHHOH MUpPaMUI0i.

M

1 ey
V= 5’1(8-}"' \'8182 T Sz)

V - Soc“.' h

Bapuanmui 3a0anui:

Bapuanm 1
1 ypoBeHnn

1. Breimummre Gopmyny i HaX0XKACHUS 00bEMA MUPAMU/IBL.

a) V= % SOCH'h; 6) V:SOCH'h; B) V:% SOCH'h'

2. Bo ckonbko pa3 yBenuuuTcs 00beM MHUpPaMM[Ibl, €CIIM €€ BBICOTY YBEIMUYUTh B ABAILATh TPH
paza?
a)B 23 pa3za; 0) B 46 pa3; B) B 69 pas.

3. Haiigute 00BeM nupaMubl, BBICOTA KOTOpOﬁ paBHa 1, da OCHOBAHUC — MPAMOYT'OJIbHHUK CO

cTopoHamu 4 u 6.
a)4, 06)8; B)1l6.

4. Haiigure 06beM NMPaBUIBHON TPEYroJbHOW MUPAMU/bI, CTOPOHBI OCHOBAHHUS KOTOPOW paBHBI

1, a BBICOTA paBHA "’vﬁ.
a)l1,25, 06)1;, B)0,25.
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2 ypoBeHb

5. B npaBUIBbHON 4YeTHIPEXYroJbHOH NHpaMHAE BHICOTA paBHa 12 M, oObeM paBeH 200 M°.
Haiinure 60k0oBOE peOpPO ATOM MUpPaMHUIBI.
a)l0Om;, ©6)13mM; B)8wMm.

6. Haiimure 00bEM TpaBUIBLHON YETHIPEXYTOJbHOW MHUPAMHUJIBI, CTOPOHA OCHOBAHHS KOTOPOM
paBHa 3 cMm, a BbIcOTa — 4 CM. s
a)12cm®;  6)42 cm®; B) 8 o’

A B

7. Haiimure 00bEM TNpaBUIBLHON YETBIPEXYrOJbHOW MHPAMHJIBI, CTOPOHA OCHOBAHUS KOTOPOM
paBHa 6 M, a 60K0BO€ peOpO HAKIIOHEHO K IUNIOCKOCTH OCHOBaHMUS oA yriom 30°.

a) 1246 M%  6)36 M3 B) 123 M.
3 ypoBeHb

8. Haiinute o0beM mnupamuabl, H300paXeHHOW Ha pHCYHKe. Ee ocHOBaHHMEM SIBISETCS
MHOT'OYTI'OJIbHUK, COCEHHE CTOPOHBI KOTOPOrO NEPIIEHIUKYIISAPHBI, a OHO U3 OOKOBBIX pedep
MEPIEHIUKYJISIPHO IJIOCKOCTU OCHOBAHUS U PaBHO 3.

9. BrluncnuTe TWIOMAAB JUATOHATBHOTO CEYCHHS NPABUIBHON YETHIPEXYTONBHON MHUpaMUIbl,
ecu e 00BEM paBeH 9 cM°, a TTMHA CTOPOHBI OCHOBAHMS PAaBHA 3 CM.

Bapuanm 2
1 ypoBeHnn

1. Bremmummre Gpopmyny i HaX0XKACHUS 00bEMA MUPAMU/IBL.

a) VZ% Socn'h; 6) V:Socn'h; B) V= % SOCH'h-

2. Bo ckonmbko pa3 yBeIMUUTCS OOBEM NHMpaMH[Ibl, €CIM €€ BbICOTY YBEIHYUTh B TPHUALATH
4eThIpe pasza?
a)B 34 paza; ©0)B17pa3; B)BO6Spas.

3. Haiigute 00BeM nrupaMuJbl, BBICOTA KOTOpOﬁ paBHa 6, da OCHOBAHUC — TMPSAMOYT'OJIbHUK CO

cTopoHamu 3 u 4.
a)48; 0)24; B)12.

4, Haiigurte BBICOTY MPABHIILHOI TPEYTOJIBHOM MUPAMUIbI, CTOPOHBI OCHOBAHHS KOTOPOIl paBHEI
i
4, a o6beM pasen 2V 3,
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a)l5; 0)3,5; B)lé6.

7]

2 ypoBeHb

5. B npaBuibHOW YeTBHIPEXYTroJbHOM MUpaMHUIEC BBICOTA paBHA 6 M, 00beM
paBen 200 m°. Haiiure 60K0BOE peOpO 3TOi TMPaMHIBL.

a) 86 M; 6) 6+/6 M; B) /86 m. A 4

6. Haiigure 00BbEM MPaBUIBHOW YETHIPEXYTrOJbHOW MUPAMUMABI, CTOPOHA OCHOBAHHS KOTOPOU
paBHa 2 cM, a BBICOTA — 3 CM.
a)8cm®; 6)4cm® B) 3o

7. Haiinure 00BbEM MPaBUIBHOW YETHIPEXYrOJbHOW MUPAMUMABI, CTOPOHA OCHOBAHHS KOTOPOU
paBHa 8 M, a 60KOBOE peOpPO HAKIIOHEHO K TUIOCKOCTH OCHOBAaHHUS 1O yrioM 60°.

a) %Mg; 6)M M3 B) 25646 M.

3 ypoBeHb

8. Haiinure o0veM mnupamMuabl, W300pakeHHOH Ha pucyHKe. Ee OCHOBaHHEM SBISETCS
MHOT'OYTI'OJIbHUK, COCEHHE CTOPOHBI KOTOPOr'O NEPIIEHIUKYIISAPHBL, a OHO U3 OOKOBBIX pedep
MEPIEHIUKYJISIPHO IJIOCKOCTU OCHOBAHUS U PaBHO 4.

A
A
A

9. BebluncnuTe MWIOMAAbL JUATOHATBHOTO CEYEHMS MPABUIBHON YETHIPEXYrOJbHON NHpaMHJIBL,
eciu eé 06bEM paBeH 16 cM®, 2 [IHMHA CTOPOHBI OCHOBAHHS PaBHA 4 CM.

Kpurepun oneHkn npakTnyeckoi padorsl

3aganus bannst [Ipumeyanue
1-4 4 Kaxpiii mpaBuiibHBIN 0TBET 1 6amn
5-9 15 Kaxxpiii mpaBmiibHBIN oTBET 3 Gansa

MakcumanbHbIi 0ast 3a paboty — 19 6asiioB

IIkana nepeBoaa 0a/1J10B B OTMETKH

OTmerka Yucso 6a/510B, He0OX0AUMOE /1JIsl OJYYeHHSA OTMETKH
« 5» (oTIM4HO) 19-17
« 4 (xopormio) 16 - 15
« 3» (y1OBJIETBOPUTEIIHHO) 14 -13
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| « 2 « (HEYIOBIETBOPHTENHHO) | MeHee 13

KOHmpo.’leble 80NPOCHL O meme

Yemy paBHbI OOKOBas U MOJIHAS TOBEPXHOCTH MIPU3MBbI?

Yemy paBHbI OOKOBas U MOJIHAS IOBEPXHOCTH MUPAMUIBI?

Yemy paBHbI OOKOBas U MOJIHAS IOBEPXHOCTU YCEUEHHON MUpaMUIb1?
Uemy paBHbI OOKOBas U IOJHAs IOBEPXHOCTH LIUIUHApA?

Uemy paBHBI OOKOBas U IOJHAs IOBEPXHOCTH KOHYca?

Uemy paBHBI OOKOBAs ¥ MOJIHAS IOBEPXHOCTH YCEUEHHOTO KOHYyca?

No ok~ owbdPE

[To kakoit popmyIie BEIYUCISIOTCS 0OBEMBI:

a) IpU3MbI, 0) IPSIMOYTOJILHOTO TTapajuieenuIesa, B) Kkyoa?

8. Cdopmynupyiite Teopemy 00 00bEME MUPaAMUIBI.

9. [Ilo xakoit popMysne BEIYUCISIOTCS 00bEM YCEUEHHOM MUpaMUIbI?

10. Chopmynupyiite Teopemy 00 00bEME MPSAMOT0 KPYroBOTO HIJIUHIPA.
11. Coopmynupyiite Teopemy 00 00bEME KOHYCA.

12. Tlo xakoii popmyine BEIYUCISIIOTCS 00BEM YCEUEHHOTO KOHYyca?

13. Chopmynupyiite Teopemy 00 00bEME mmapa.

14. Chopmynupyiite TeopeMmy 00 00bEME IAPOBOTO CEIrMEHTa, CEKTOPA.

IIpakTnyeckoe 3ansTHe N0 TeMe: «KO0beMbl U NOBEPXHOCTH TeJl BPallleHUsD»

Ilenv 3anamusn.

1. KoppektupoBarh 3HaHUS, YMEHHUS U HaBBIKH 110 TeMe: «OObEeMBI U TOBEPXHOCTH Te
BpaLCHUA»

2. 3akpenuTh U CUCTEeMaTHU3UPOBATh 3HAHUS 110 TEME.

3. Ompenenuth ypoBEHb YCBOCHUS 3HAHUM, OLIEHUTH PE3yJIbTaT AEATEIILHOCTH YU-CSl.

4. HayuuTbcs NpuUMEHSATh Ha NpakTUKe (OPMYJbl IS BBIUMCICHMS PAa3JIMYHBIX OOBEMOB U

ITOBEPXHOCTEH.

Ooopyoosanue:

" MOJAEIM LWINHAPA;

"  MOjENb KOHYCA;

"  HU3MEpUTENbHBIE HHCTPYMEHTHI.

Xo0 3anamusa:

Hucmpykuyusa K 6blnoaneHuro 3a0anuil’

1. Jlana monens mwmmHapa. M3MepuTh muaMeTp U BBICOTY. BerancauTs o ¢popMynam: paauyc,
TJIOIa/Ib OCHOBAHUS, TUIOIIAIhs OOKOBOI MOBEPXHOCTH, TJIOMIA/Ib MTOJHON MOBEPXHOCTH, O0BEM:

r=

r-:.ln_.

S,=mr? S:=2mrh Sun =25,+5; Vo= mrth  (uucno m A3,14)

o
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2. Jlana mopnenb koHyca. U3meputs auameTp u obpasyromyto. Beraucinuts o popmynam paamyc,
BLBICOTY, IUIOIIaAb OCHOBAHHA, INIOIIA1b 60KOBOI71 IMOBCPXHOCTH , IIJIOIIAAb MOJIHOU IMOBCPXHOCTH,

00BEM.

r=2 h =+ 2— #? S=nr? Sg=nrl Spn= S, +5; V.= i?r r’ h

3. Pe3ynpTaThl H3MEpEHUI U BHIYUCICHUI 3aHECUTE B OTUETHYIO TAOJIUILY:

Ne n/n | Obopyoosa Hszmepenus Pacuémui Buisoo
Hue
1 Mooenb Huamemp d=...... r=2-
YunuHopa, -
JuHeliKa Bvicoma h=...... )
S =mre=.. ...
sﬁ— 2mrh = ...
S, ==25+5; = ...
V=mr’h =...
2 Mmooenb Huamemp d=... ... r=2-
KOHyCA, 2
JIUHelKa Obpa3zyrowas _ _
1= h =y I?— 2 =.....
S=mrl=....
S=mrl =.....
S= =5,+5; =.....
V=-mr’h =..

KOHmpOJleble 80NnpoCol.

1. TlpuBeauTte nmpumepsl MOAeNEH WIMHIPA U KOHYCA U3 PeaIbHOU KU3HHU.
2. Yro mpencraBnsieT co00i ceueHue KoHyca MI0CKOCThIO, MEPIEeHIUKYISIPHOM ocH KOHYyca?

3. Uro MMpEACTaBJIACT c000i1 ceucHue oquinHApa IMJIOCKOCTHIO, napannenLHoﬁ oCH KOHyca?
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IIpakTHyeckoe 3aHATHE N0 TeMe: «O0beM HIapa U MJIOAAL ChepbD)
Henw 3anamusn:

1. KoppektupoBaTh 3HaHUS, YMEHUS U HaBBIKU 110 Teme: «O0beM 1apa 1 miomanb chepb»

2. 3akpenuTh U CUCTEeMaTHU3UPOBATH 3HAHUS 110 TEME.

3. OmpenenuTb ypoBEeHb YCBOEHUS 3HAHUHN, OLIEHUTH PE3YNbTaT ACSITEIbHOCTH YU-CAl.

4. HayuuTbcs MPUMEHATH Ha MPAaKTUKE (OPMYIIBI Ul BBIYMCICHHS oObeMa IIapa W IUIONaan

cdepsl.
Oobopyooeanue:

- MOJCIIb HIapa,
- HU3MCPHUTCIIbHBIC HHCTPYMCHTBI,
- CIIpaBOYHBIC MAaTCpHUAJIbI I10 CTCPCOMCTPHUM.

Xo00 3anamusn:
Ykazanusa k evinonnenuro npakmuueckux 3a0anuil.
Teopemuueckuii mamepuain

IlapoM Ha3bIBA€TCS MHOXKECTBO BCEX TOYEK ITPOCTPAHCTBA, HAXOAAIIMUXCSA OT JAaHHOM TOYKH HA
paccTosiHUH, He Ooublie JaHHOTO R.

Paguycom mapa Ha3bIBalOT BCAKUHI OTPE30K, COEANHAIOINN LEHTP 1Iapa ¢ TOYKOW apOBOU
ITOBEPXHOCTHU.

OTpe30K, COeNMHSAIOMUHN IBE TOUKH 1IapOBOI MOBEPXHOCTH U MPOXOIAIIMM Yepe3 LIEHTp 1apa,
Ha3bIBACTCS AMAMETPOM LIapa.

Komn1e! m060ro quamerpa mapa Ha3bIBalOTCS JUaMeTpaibHO MPOTUBONOI0KHBIMY TOUYKAMH 11apa.
OTpe30k, coeTMHSIOMNN /1Be J1t00bIe TOYKH IApOBON MOBEPXHOCTH U HE SIBIIAIOLIMICA AMaMETPOM
1apa, Ha3bIBAIOT XOPA0M HIapa.

O6wem mapa pasen V= TRR?

Buowt 3a0anui:

Bapuanm 1

=

Haiitn nnamerp mapa, eciiu III0Ia(b €ro IOBEPXHOCTH paBHa 2891
2. B ky0 Brucan map. HaiiT miomniaas moBEpXHOCTH IIapa, €CJIU TUIOMIA/Ab TOTHON ITOBEPXHOCTH

1170
Ky0a paBHa —.

3. Inomans moBepxHocTH mapa pasHa 330. Haiftu mutomaap mogHON MOBEPXHOCTH LMIIMH/PA,
OITMCAHHOTO OKOJIO IIapa.

4. OObem mapa paseH 135. Haiftu o0bemM apyroro mapa, AuaMeTp KOTOporo B 3 pasa Oouiblie,
9YeM y JJaHHOTO.

5. Inomans ceyeHus mapa miockocThio paBHa 15. Cekyluas IOCKOCTh OTCTOUT OT LIEHTpa 11apa

30 . .
Ha 1‘| : Hantu IIomajab MOBCPXHOCTH 1Iapa.

6. Uepes KoHeIl pajanyca mapa moJ yriioM 60° Kk HeMy IpoBeeHa III0CKOCTh. Haiitn 00beM
- P
mapa, €CJM IJIOMIAlb MOJIYYEHHOIO CEUEHUS paBHa V 36T,
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Bapuanm 2

. 156
1. B ky0 Bnucan map. Haittu 00bem 1rapa, eciim 00beM Kyda paBeH —.
T

2. Ilnomans moBepXxHOCTH Iapa paBHa 43. HaliTu miomaas moBEpXHOCTH APYToro mapa, 00bem
KOTOpOro B 27 pa3 0oiblie 00beMa JaHHOTO 11apa.

3. OkoJo mapa onucad mwmHIp. HailTi 00beM uinuHapa, eciii 00beM 1mapa paBeH 168.

4. OObem mapa pasen 12. Haiitu o6bem pyroro mapa, y KOTOpOoro IIOHia b IOBEPXHOCTH B 9
pa3 0oJbllie, 4eM y JTaHHOTO IIapa.

5. Ilnomans ceyenus mapa miaIocKOCThIO paBHa 167, HaliTu paccTosiHMe OT TJIOCKOCTU CEYEHUSs

S0
710 LEHTpa 1apa, el 00beM MIapa paBeH ——.

6. Uepes KoHeIl paanyca Iapa IpoBeeHa MIOCKOCTh o yriioM 60° k Hemy. [Lnomans
MOJy4eHHOTO ceueHus paBHa 11. HaliTu miiomaas moBEpXHOCTH IIapa.

Konmponwsnwie sonpocot:

[aiite onpenenenue mapa.

[laiiTe onpeneneHue 3JIeMeHTaM 1apa.

UYro HazwiBaeTcs chepoii?

HazoBute dopmynsl 1uist HaX0KIeHHs 00beMa 11apa.
HazoBute dhopMynbl 111 BBIYMCIEHUS TUIOMIAIU CHEPBHI.

ok N E

Pa3znen 7. PasBuTHe NOHATHSA O YHCTIE
HpaKTI/I‘leCKOC 3aHATHE 110 TEME: ((l[eﬁCTBI/ITe.]II)Hble U KOMIIJIEKCHbBIC YUCJIA»

Ilenv 3anamuan:

1. [ToBTOPUTH 3HAHUS OO0yUarouMXcs 1Mo TeMe: «Pa3BUTHE OHATHS O YUCIIE»
2. OpraHu3oBaTh J1€STENbHOCTh 00YYAIOLINXCS 110 MEPEBOy CBOUX 3HAHUMN

OT YCBOEHUS OTJIENbHBIX (PAKTOB U MOHIATUM K UX 0OOOIIEHUIO B LIEJIOCTHYIO CUCTEMY 3HAHUU.
3. Onpenenuts ypoBE€Hb YCBOEHUS 3HAHUM, OLIEHUTH PE3YJIbTAT

JeSITEIbHOCTH 00Y4arOIIHXCSl.
Ooopyoosanue:

= CIpaBOYHbIE TOCOOUS 110 anredpe,
. y4eOHUKH
Xo00 3anamus:

1. C nomompo cripaBoYHBIX MOCOOHIA MO aNreGpe IOBTOPHTE:
a) MpaBwWJIa JeHCTBUI HaJl OOBIKHOBEHHBIMU JAPOOSIMU;
0) popMyIIBI COKPAIIEHHOTO YMHOKECHUS;
B) CITOCOOBI Pa3JIOKEHHUS BRIPAXKCHUS HA MHOKUTEIIH;
T') MPAaBWJIO COKPAIIEHUS IPOOEH;
1) aOCOTIOTHAS M OTHOCUTENbHASI TOTPEIIHOCTb;
€) IeHCTBUS C KOMILJIEKCHBIMH YUCIIAMHU.
2. WByuuTth ycnoBue 3aJaHUM 1715 MPAKTUYECKON pabOTHI.
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Bapuanmui 3a0anuii:

Bapuanm 1

Boruucnure 3HaueHuE BbIPAKEHUS: [33,5 + 5% -3,2— 15,7) : % +2,25

Pasnoxute Ha MHOKHTENH: (X-5)?-16

Oxpyraure 4ucio ; C TOYHOCTBIO JI0 OJHON AECATOM U BBIYUCIUTE a0COTIOTHYIO U

OTHOCHTEJIBHYIO TIOTPEITHOCTb.

Beimonauts geiicteus: (4 —3i) + (—2+51) — (3+i)
52,4-0,0673

0,9-21,5-235,2—0,0531

Brruncnuts ¢ MK:

Bapuanm 2

(1523—1482}-'},3
Bbraucinte 3sHaUeHNE BHIPKEHHS: ———————
) 2
VYupoctuts Beipakenue: (C+2)(C-3) - (C-1)
4 . .
OKpYTJIMTE YHCIIO 5 C TOYHOCTBIO 0 OJHOI AECATON M BBIMUCINTE a0COTIOTHYIO U

OTHOCHTEJIBHYIO TIOIPELITHOCTb.
BemonsauTs aeiicteus: (3 - iv 2)?

12.04-+/14,56

Breraucnuts ¢ MK: 0e12.197

Bapuanm 3

¥ s L En ]
[15‘“ 5+;_}-9,5+‘ 13

Brmucnurte 3HaueHne BBIPAKCHHA: 0.4

VrpocTuTh Bepaskenue: 4as+2(a + B)?

1 o o
OprrJ'II/ITe YHUCII0 E C TOYHOCTBIO 10 OJHOU ACCATOU U BBIYUCIIUTC a6COJ'IIOTHYIO u

OTHOCHTEJIbHYIO TIOIPELTHOCTb.
Beimonauts peiicteus: (-3+2i) +(-1-7i) — (-2+3i)
162,04 /214,56

0,245-1,6%

Brrauciauts ¢ MK:

Bapuanm 4

fs,a—ai+i}-5§
BrruncnuTe 3Hau€HNE BBIPAXKECHUS: NTTETSYTE
VrpocTuTh BeIpaskeHue: 3(x +y)? — 6xy

OprrJ'II/ITC YHUCII0 é C TOYHOCTBIO 10 OJHOM JAECATON U BBIUMCIIUTE a6COJ'IIOTHy10 u
OTHOCHUTCIIBHYIO ITOTPEITHOCTD.

BemonsuTs aeiicteus: (5 + 2i)?
Berancants ¢ MK: (0,23+4,19)- 4/0,84- 0,26 - 10°
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KOHmpOJleble 80npocol.

1. Kakwue uncia Ha3bIBaIOTCA:

a) HaTypaJbHBIMHM, 0) IICJIBIMHU, B) PAalIMOHATLHBIMH, T) HpPpalliOHATbHBIMH,

1) nectBuTebHbIMU? Kak 0003HAYarOTCS MHOKECTBA ITHX YUCEN?

ChopmynupyiiTe onpeaeneHue: a) abCoIIOTHOM, 0) OTHOCUTEIHHOM MOTPEITHOCTH?
Chopmynupyiite onpeesieHrne TpaHuIlbl: a) a0COMOTHOM, 0) OTHOCUTENBHON OTPEITHOCTH.
Cdhopmynupyiite onpenesieHre: a) BEpHOA, 0) COMHUTEIBLHOM, B) 3HAYAIIEH ITU(PEHIL.
[IpaBuia 3anucy IecITUYHON MEPHOANMYECKON APOOH B BUIE OOBIKHOBEHHOW APOOH.

Urto Ha3bIBaeTCS KOMILJICKCHBIM YUCIIOM?

Kakmne KoMIUIEKCHBIE YKCIia HA3bIBAIOTCS COMPSKEHHBIMU?

CrnosxeHue ¥ BBIYUTaHUE KOMIUIEKCHBIX YUCEIL.

©ooN ks N

YMHOKEHHE KOMIUIEKCHBIX YHCEIT B alIre0pandeckoit popme.
10 JleneHune KOMIUICKCHBIX YHCEeN B alredpandeckou Gpopme.
Paspnen 8. Crenennas, nmokasarejbHas U Jorapupmuyeckass GyHKUMU

HpaKTI/I‘{eCKOC 3aHATHE 110 TEME: «KOpHH H CTCHICHHW

Ilenv 3anamusn.

1. KoppektupoBate 3HaHMs, YMEHHMs M HaBblkM 1o TeMe: «KopHu u
CTCIICHU Y.

2. 3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 TEME.

3. Onpenenutb  ypOBEHb  YCBOCHMsI 3HAaHUM, OLEHUTb  PE3yJbTaT

JCATCIIBHOCTH o6yqa101unxcsf.

OobopynoBanmue:

=  (opMyJbl CTEIIEHEH;
®  CBOICTBa KOpHS N-OM CTENEHU;
"  MHUKPOKAaJIbKYJATOPHI.
Xo00 3anamus:

=

I/ISy‘II/ITI) YCI0OBHUEC SaI[aHI/If/'I JJI IIPAKTUYCCKOI'O 3aHATHA.
2. OrtBerTHuTh HA KOHTPOJIbHBIC BOIIPOCHI.

Tpenuposounan madnuya

Beruuciaure:

2 3 2 2
8 1 (32 | 42 | eas | m25 | (V27 | 325 | (VB | 164
3 1
7 | 325 (1]_2 125 3 (EF 16 4 (LJ_Z 81 4 (ij_3
9 8 16 27
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. Kaxoe u3 uncen 6ombie: J5 wmm 53 ?

Bapuanm 4
. 1
. Haiigure 3Hauenune Boipakenus: 6 e

61

1 1 1 1 1 1 1 1
6 164 642 83 325 273 814 643 252
5 0
Wif | G2f | S| e | eS| 2f | B | P
32 N2 33 15 1L o\ N 14
4 — — — — — — — —
RIS HICHICRIORISRIOES
GGG
2 3 5 2 3 3 5 4
1 34 43 24 53 25 33 50 23
a b c d e f g h
BapuanTbl 3a1anuii
Bapuanm 1
. Halinute 3HaueHWE BBIPAKECHUS: -27.
. Pemnre ypaBHeHue: x4 =-16.
3/
. Bpruucnure: a) $1000-27-8; 0) ‘\1/:;—7? ; B) 5\/0,45 .5° ;T %
2
. Kakoe u3 uncen 6onbute: 4128 wiu Y42
Bapuanm 2
1. HaiiguTe 3HaUeHUE BBIPAKECHUS: 4\/625.
. Pemmnre ypaBHeHue: x3 =125.
6 4
. Bpruucnure: a) ¥64-125-729 ;0) 9 E ;B) 8 (EJ 128 ;T) @
| 32 3 ‘QF
4
. Kakoe u3 uncen 6ombme: 526 umm 45?2
Bapuanm 3
. HaiinuTe 3HaueHne BBIpaKEHUS: {-128.
. Pemnre ypaBHeHue: x4 =64.
1)’ 4112
. Bsmunciure: a)4/0,0081-0,0016- 625 ; 6) %%, B) 3/16° (gj ‘0125 ;1) W.




1
243"

4 5/
Beruucnure: a) Y16 -625-81; 6) 3192 -%/%; B) 4[27* (%) '(0,5)4 ;T) ﬂ

Pemnre ypaBHeHue: X% =—

Kaxkoe u3 yucei 6onbiie: %/7 win 8507

KOHmPOJleble 80NPOCHL.

JaiitTe onpeneneHne KOpHs N-oii ctenenu. Yto takoe apudMeTnueckuii KopeHb N-0il crenenn?
[lepeuncnure cBOKWCTBA apUPMETUIECKUX KOPHEH N-0if CTENeHN.

IIpakTuyeckoe 3anaTue no reme: «llokazarenbHasi u jorapupmuyeckas GpyHKIUN)
Henv 3anamus:

1
2
3
4.
5
6

O000LMTh U 3aKPENUTh 3HAHUS 110 JAHHOU TeMe.

Bbruuciare 3HaueHust QyHKIUH 110 3HAYSCHUIO apryMEeHTa.

OmnpenensTh MOJI0KEHNE TOYKM Ha TpauKke MO ee KOOpAMHATaM U Ha00OpOT.
Hcnonp3oBatk CBOWCTBA (PYHKIUI IS CpaBHEHUS 3HAYCHHUI CTETIEHEH 1 torapu(mMoB.
Crtpourts rpaduku norapupmuueckux GyHKITHIHA.

BrimonusaTe npeobpazoBanue rpaduKoB.

Oobopyoosanue:

CIPaBOYHBIN MaTepual Mo anredpe
KapTOYKH JUTsI 3aKpETICHUsI MaTepuaa,
Y4EOHUKHU.
Xo0 3anamusn:
Buowt 3a0anuiu
Tecm no meme «llokazamenvnasn pynkuusn»
Bapuanm 1

W3 npuBeeHHBIX HIKE (PYHKIUH yKa)kKUTE MOKa3aTENIbHYIO:

X 1 X
a)y=)c3 6)y=\/7— 13)y:X—2 r) y=e

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

2.

W3 npuBeieHHBIX HUXKE YTBEPKACHUN BEPHBIMH SBIISIFOTCS:

a) GyHKIMS y =@  TPUHUMAET B HEKOTOpou Touke 3HaueHue 0;

0) GyHKIUS y =a” SBIAETCS HEUETHOM;

B) pyHKIMs y =a” mepecekaeT ock Oy B Touke (0; 1);

r) QyHKIUSA y =a” NPUHUMAET TOJHKO MOJIOKUTEITbHBIC 3HAYCHHS.
l)aus 2)aub 3)BuUr 4)o6ur
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3. Ilpu kakux 3HaueHUSX X BbIpakeHUu 4" Oompiie 17

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

4. OOnactpio 3HaUeHUH QyHKIMH ) =—3" SBIAETCS MHOXKECTBO
1) (0;+0) 2) (-:0) 3) [0;+0)

5. U3 npuBeneHHBIX HIDKE YTBEPKACHUN BEPHBIMU SBIISIOTCS:

1
. x .
a) rpadpuxu GyHKkuMit y =7 u y = = CUMMETPUYHBI OTHOCUTENILHO OCH OPAMHAT;

4) x<1

4) (-o0;0]

0) rpaduku pyHkuud y=7" 1 y = 7—1x nepecekatoT ocbk Oy B Touke (0; 1);

1
. X .
B) rpaduku QpyHKIMiA y=7" U y = - CUMMETPUYHBI OTHOCUTEILHO OCHU a0CITUCC;

r) rpaduku QyHKIud y=7" 1 y = % nepecekaroT ocbk Ox B Touke (1; 0).

l)aus 2)aub 3)Bur

6. U3 npuBeneHHBIX HIDKE QYHKIUN YKaKUTE BO3PACTAIOIIUE:

o) y=[§jx 6) y=(§j_x B y=(a-7)

l)aus 2)aub 3)Bur

7. KopeHs ypaBHEeHUs \/E \/3_x = 36 paBeH

11 2)2 3)3
x+1 4 9
8. Bripaxenue 2a, rjie a - KOpeHb ypaBHEHUS [Ej = (7j , paBHO
19 2)11 3)-11
9 x“-21 23 19x-3
9. [IIpousBeneHne KOpHEH ypaBHEHHS (2—3) = (?j paBHO
1) 19 2)-19 3)-24
10. Beipaxenue 0,2+a, rje a - KOpeHb YpaBHEHUS 3 =g¥t paBHO
N1 2)0,2 3)-1
2x-3

11. Peurennem uepasenctsa (0,2)+-2 > 5 SBISeTCS MHOKECTBO

1) (—oo;g}U(Zﬁoo) 2) (g;zj 3) E;zj

x%+4x+6

1 ¥2—4x+3
12. PemeHneM HepaBEeHCTBA (5 > 9 SBJIIETCS MHOKECTBO
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=

4)6ur
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1) (~o0;1)U(3;+ ) 2) (L3) 3) (~o0;—3)U(~L+ o) 4) (-3-1)
2x
13. Hawubonbinee 1enoe 3Ha4€HUE X, YIOBJICTBOPSIONIECEC HEPABCHCTBY 107 <041, paBHO

1)-3 2) -4 3)0 4) He CylIecTByeT
14. HauMmeHbliiee 1eyioe 3HAUYCHHE X, YIOBICTBOPSIOIIEE HEPABEHCTBY 2 < J2, paBHO

10 2)-1 31 4) He cymecTByeT

X

15. HawmmeHsbliee niesioe 3HaYCHUE X, YAOBJICTBOPSIOIIEe HEPaBeHCTBY 4 2 <8, paBHO

1) -4 2) -3 3) -2 4) He CylIecTByeT

Tecm no meme «llokazamenvhasn ynkyusn)
Bapuanm 2

1. U3 mpuBeneHHBIX HIKE GYHKINH YKaKHUTE OKA3aTEIbHYIO:
1

8) y=x" 6) y=+15' By=g  Dy=-7
X

l)aus 2)aub 3)Bur 4)6ur

2. 13 IMPUBCACHHBIX HUXKC YTBep)KI[eHI/Iﬁ BCPHBIMU ABJIAKOTCA:

a) GyHKIMS y =" He npuHUMaeT 3HayeHue 0;
0) GyHKLUS y =a” SBIsAETCS YETHO;
B) QyHKIUS y =a" mepecekaer ock Oy B Touke (0; 1);

r) GyHKIUSA y =a" NPUHUMAET TOJIbKO HEOTPHUIATETbHBIC 3HAUYCHUSI.
l)aus 2)aub 3)BuUr 4)6ur

3. Ilpu kakux 3HAYEHUSX X BbIpaKeHUH 5 MeHble 17

1) x>0 2) x<0 3) x>1 4) x<1

. 1
4. OOnactpio 3Hau€HUN QYHKIUHN y =—— SBIISETCS MHOKECTBO
5x

1) (0;+) 2) (—00) 3) [0;+0) 4) (-o0;0]

5. V3 mpuBeneHHBIX HUXKE YTBEPKACHUN BEPHBIMU SIBISIOTCS:
y x 1 :
a) rpaduku QyHKUUN y=7" 1 y = T CUMMETPUYHBI OTHOCUTENIBHO OCU OpAMHAT;
0 ny=7" _ 1 Ox;
) rpaduku GyHKIUN y=7"u y = - He nepecekaroT ock Ox;

X

. 1
B) rpaduku GyHKIMHA y=—7" " y = - CUMMETPHUYHBI OTHOCUTENIFHO OCH abcIuce;
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r) rpaduku QyHKIU y=7"u y= —7—]; nepecekaroT ock Oy B pa3HbIX TOUKAX.

l)aus 2)aub 3)Bur 4)0ur

6. U3 npuBeneHHBIX HUXKE PYHKIIUN YKAXKUTE YOBIBAIOIIIHE:

0 -] 5 5-(3) Dy=-7 o)

l)aus 2)aub 3)Bur 4)6wur

7. Kopens ypaBHEHUS \/5—): \/? = 225paBeH

11 2)2 3)3 4) 4

8. IIpomsBenenue xopHeit ypaBHeHust 36" —4-6" —12 =0 paBHO

1)4 2)-12 31 4) -2
21 29x%-8x 4 8x2-29x

9. Cymma KOpHEW ypaBHEHUs (I) = (Z_] paBHa

1) -37 2) 37 31 4) -1

10. Cymma xopueii ypaBuenust 4* —10-2* +16 =0 paBHa

1) -10 2) 10 3)-4 4) 4

4
11. Bripaxkenue 0,3+, e a - KOpeHb ypaBHeHHs 342 = _—— | paBHO

i/i
1) 0,7 2)1 3) 2,7 4)5
12. HawuGosnslee 1enoe 3HaYEHNE X, YOBIETBOPSIOIIEE HEPABEHCTBY 2°° 2 < 2% paBHO
1)2 2)3 3)0 4) He CyIIEeCTBYET
13. KonuvecTBo HaTypasbHbIX pelieHuii HepaBeHcTa (0,2) 2343 > 0,04 paBHO
11 2)2 3)3 4) Het oTBeTa

14. Haumenslnee 1ieioe 3Ha4YeHHE X, YAOBIETBOPSIOIIEE HEPABEHCTBY 3.9 _12.3"-1<0,
paBHO

1)-2 2)0 3)2 4) -1

15. HauGonbluee 1ejoe 3HaUEHHE X, YIOBIETBOpAIOlIee HepaBeHCTBY 4-3" +3%*' <7, paBHo

N1 2)0 3)-1 4) He cymIecTByeT

Kpumepuu ouenueanua mecmoevix 3a0anuil

15 Bompocos 5 (OTIMYHO) (14-15 orBetoB)
15 Bompocos 4 (xoportio) (11-13 oTtBeTOB)
15 Bompocos 3 (ymoB) (10-8 oTBera)
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Tecm no meme «Jlocapugpmuuecxkan gpynkuyusn»

Bapuanm 1
Ne 3aganne OT1BeTHI
1 Haiigure 061acTh onpeeneHus ; E_w; 3 a )
_ . (—o0;1)U (1;+4e0
YRy 4%-2%-2 3. (1;+x)
4. (-1;1)
2 Haiizare 061aCcTh ONpeeneH s 1. (-3;-2)u(—2;-1)U (1;+x)
dymxmn y = 10gs . (x* — 1) 2. (—0;—2)U (=2;-1) U (1;40)
3. (—o;—-1)U (1;+x)
4. (—2;—-1)U (1;+x0)
3 BhIACHHTE, ABIAETCA TH QyHKITHA 1. HeueTHas
YeTHOH, HE9ETHOH, HH YeTHOH HH 2. 9eTHaf
HEYETHOH: 3. He ABIMETCA HH YETHOH HH
y = log, (m - x) HEUeTHOH
4 HaliTH npoMeXyTOK BO3pacTaHHA 1. (1;4x)
GyHKIHH 2. (0:1)
y = loga|4x* — 4x| 3. (—=;1)
2 4. (—0;0)
5 BrIACHHTE, ABIAETCA JTH 1. ®yHKIHA HEOTpaHHYECHHA
OrpaHHYCHHOH (PyHKITHA 2. y=1
y = log,(x* +1) 3. 0<y<1
4. y<1
6 | Kakoe u3 9ncen Gombme: 1. ZHr"
T ) 2. 29"
7 HaiigaTe JHAY IPOMEXYTKA 1. 13
yObIBaHHA QyHKIHH 2 B
y=(x*+x—131)e* 3.23
8 Kaxkoe u3 gncen 6obime: 1. log,5150
log,3150 u log,7290 2. log,,290
9 OnpepenuTe KOOPAHHATE TOYKH 1. (3:-27)
MHHHMyMa QYHKITHH 2. (-3:27)
= goghrs 3. (:3:-27)
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Tecm no meme «Jlocapugpmuuecxkan gpynkuyusn»

Bapuanm 2
Ne 3ananne OT1BeTHI
1 HaiimaTe 06nacTs onpeeneHus 1.(=99;0,25) U (0,25; +)
— 1 2.(—;0) U (0;0,25)
16%—2% 3.(—;0) U (0;0,25) U (0,25; )
4.(0,25; +)
2 | Haiigure 061acTh onpeeneHns 1. (—o0;—-1)U (—1;+»)
dyHKIHA 2. (—;-1)U (-1;0,5)
y =logysVx+1+1log,,(1—8x3) |3 (~1:0,5)
4. (-1;-0,5)
3 BeiicHHTE, ABIACTCA JTH QYHKIHA 1. HegerHas
YeTHOH, HEYeTHOH, HH 9YETHOH HH 2. deTHas
HeaeTHof: 7 = zz—z:z 3. He ABIAETCA HH YETHOH HH
2742 HEJETHOH
4 | HaHfTH DpOoMeXyTOK yORIBaHHA 1. (1; 400)
yHHH 2. (0:1)
y= log%lllx2 —4x| 3, o013
4. (—=;0)
5 Haiiute ypaBHEHHE KacaTelbHOH K l.y=x-2+In4
rpaduxy dynkmmn ¥ = €%°* B Touke | 2. y=x+2—In4
¢ abcruccolt x, = In4 3. y=2x+In4
4. y=2x—In4
6 | Kakoe u3 uncen 6ompme: 1. (0,99)%°
(0,95)7%7u(0,99)%° 2.(0,95)7°7
3. CpaBHHTb HEIB3A
7 HaiimaTe HanOoIbIIee 3HAYCHHE | s
byHKIHA 2. 1B
y=3%-2.32%4+9.3*2ya 3. 23
otpeske [- 1:1]. 4. 12
8 | Kakoe u3 gncen 6onbme: 1. log;4
logs4 u logs6 2. logs6
9 OmnpenennTe TOYKY MEHHAMYMa 1.2
byHKIHHE 2. -0,5
y= erx—4 3. 0.5
4. -2
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Tecm no meme «Jlocapugpmuuecxkan gpynkuyusn»

Bapuanm 3
Ne 3apanme OTBeTHI
1 Hatiare 061acTs onpeeneHus 1.(—o0; —4) U (4;+0)
_ Jig=ax 2.(—00;—4) U (0;4)
ey = 3.(—o0;—4] U (0;4)
4.(—o0; —4] U (0;4]
2 Hatigure o6acTh onpeaeneHHs 1. xeR,x # 3
Gynxuun \ 3 XERED
y =10g,|3 — x| —log,|x* - 8 3.xeRx+3,x+2
4. xeR
3 BhIICHHTE, ABIACTCA JTH QYHKITHA 1. HegeTHAA
YeTHOH, HEYETHOH, HH 9YE€THOH HH 2. 9eTHasA
HEYETHOH: 3. He ABIIETCA HH YETHOH HH
! x+1 ( ! 2+ x) HedeTHOH
=lo “\x—1lo
y 92 x—1 93 7 _x
4 HaiitaH mpoMexXyToK yOBIBaHHA 1. (0:2] 3.(2:3)
2 o -
dyskmEr ¥ = 2Inx® —5x + x? 2.[3; +0) 4. [2;3]
5 Haiigure ypaBHeHHe KacaTenbHOH K | 1.y =7x— 11
dry =Z 2.y=1x-2
rpaduKy QYHKIHE Y = —— B TOUKe Y=g
¢ abcrrccoi X, = 2 3.y=-2x4+2
7 e
6 CpaBHHTE 3HaYE€HHA BBIPAKCHHH: m-n lg3 = 1g19—1g2
1 2
5 +1g3 ulgl9-lg2 2. 2+1g3 > 1919-1g2
3. > +1g3 < 1g19-1g2
4. CpaBHHTH HEIb3A
T Haiinqute HanOoapmee 3Ha9EHHE 1.3 3.0
dyHKIHH y Ha oTpeske [- 1;1], ecn 2.1 4,12
y=33*-2.32*49.3%2
8 Kakoe 13 gncen Gompme: 1. log,4
logs4 u log,5 2. log,5
9 Haiigure cymMmy «HyIeH» QyHKITHH 1. -25
x° 1
y=(7—2x—5)-log4(5—3x) 2. 33
3. =
4. —=

68




Kpumepuu oyenueanua mecmoguix 3a0anui

9 BompocoB 5 (OTJIMYHO) (14-15 otBeToB)
9 BompocoB 4 (xoporo) (11-13 orBeTOB)
9 BompocoB 3 (ynoB) (10-8 otBeTta)

Konmponwvnwvie eéonpocowi:
[lepeunciinute OCHOBHBIE CBOMCTBA CTEIICHHU.
ChopmynupyiiTe onpeeneHue nokazareabHON QyHKIINUH.
[Tepeunciure cBOKCTBa MOKa3aTeIbHON (YHKIIUH.

N3o0pasute cxematnuecku rpaduk mokasaTeabHOW GyHKIUU mipu a = 1.
N300pa3ute cxemaTnuecku rpaduk moxkasaTeabHoN QyHKIuy npu 0 << a << 1.

Coopmynupyiite onpeeseHue JIorapupMUIECKOH (QyHKITUH.
[lepeuncnure cBOMCTBa JTorapu(MUIECKON (DYHKITHH.

N3o6pa3ute cxemaruuecku rpaduk gorapudmudeckoit GyHkiuu npu a = 1.

© 0o N o O &M w D PE

N306pa3ute cxematnuecku rpaduk gorapupmuaeckoit Gpyakmmm npu 0 << a < 1

. Pelienne noka3zarejbHbIX YPABHEHH U HEPABEHCTB

ILlenv pabomer:

1. OrnpezeneHre TUIIOB MOKA3aTENbHBIX YPABHEHUI U METOJIOB UX PEUICHUS, pEIlICHUE
MPOCTEUIINX TTOKA3aTEIIbHBIX HEPABEHCTB.

2. O6006mUTh U 3aKpENUTh 3HAHUS 110 JAHHOU TeMe.
3. BBITIOTHUTE MpaKTUYECKUE 3aaHMsI © OTBETHTH HAa KOHTPOJIBHEIE BOITPOCHI.

Oobopyooeanue:

="  TA0JULBI CTEIIEHEH
"  CIpaBOYHBIC MaTEpUAIbI MO anredpe
"  yYeOHUKHU U JUJAKTHYCCKAs JINTEpaTypa

X00 3anamus:
BcenoMorarenbHbIN TEOPpeTHYECKHIA MaTepHal:

Onpenenenne. Ypasuenne puga a* = b, rue a = 0, a # 1, HasbIBAETCSA NOKA3AMETbHBIM.

Ecnu b = 0, mo yperexue uveem eduxmceentslil kopeds,ectu b = 0, mo xopxell Hem.

Crioco0bl penieHUs MOKa3aTelbHbIX YPABHEHHIA.
1. IlpupaBHUBaHHE NIOKa3aTeJIeil.

Cytp MeTOfa:
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Yenunuth ciaaraemoe, couepikaliee mepeMeHHyIo;
[IpuBectu creneHu K 0OJHOMY OCHOBAHUIO;
[IpupaBHATH MOKa3aTENH;

Peunth nony4yeHHoe ypaBHEHUE;

. 3amucarb OTBET.

IIpumep:

7=

=07

3 =3

=73

OrtBer: X = 3.

oL E

2. BbliHeceHHe 001IEr0 MHOKHUTEJIA 32 CKOOKH.

HpI/IMeanI/IeI BBIHOCUM 33 CKOOKH MHOXKUTEIIh C MCHBIIIUM ITOKa3aTEIICM.

[Ipumep:

3 -3 =73

3{1-3)=-78
F1-27)=-78,
3° (- 26)= 78,

3 =3

X =

OtBet: X =1

3. BBeaenue HOBOIi mepeMeHHOM
Kak mpaBuiio, ypaBHEHUs, pelIaeMble 3TUM CIIOCOOOM, CBOJIATCS K KBAAPATHBIM.
i ¥ _

[Myctp 4* = a Torna ypaBHEHHE MOKHO 3aIHUCaTh B BUJIC:

a®—Sa+4d=10
D=25-16=9,
@ = ER =4
2
5-3

=——=1
i, 5
Cnenaem oOpaTHYIO 3aMEHY:
4 =4 umm 4 =1;

x=1 mwmx=0
Omer: x=1wmx=0

4. Hcnoan3oBaHUE OHOPOIHOCTH

PR (TR N JES
Onpeoenenue Iloka3aTenbHble YpaBHEHUs BUIa = Ha3bIBAIOTCS OJTHOPOJAHBIMHU.
Cytb MeToza: Tak kak moka3aTesibHas (QyHKIUS HE MOXKET IPUHUMATh 3HaU€HUE, paBHOE HYIIIO, U

00e actu YpaBHCHUA MOXKHO ACIIMTb HA OJHO U TO K€ HC paBHOC HYJIIO YHUCJIO, pa3aCiinM 00e

b.f':?f]'
4acTH ypaBHEHHUS, HAPUMED, Ha :

[Mpumep: 2* = 3*
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Pa3znenum o6e yacTu ypaBHEHUS Ha 37 0:
2b 3

-

3

=10
Ortser: X =0.

Onpeuenenne. Toxazamenvrvim HEPAaBCHCTBOM HA3bIBACTCA HEPABECHCTBO, B KOTOPOM IIEPEMECHHAsA
COACPIKUTCA B IIOKA3ATECJIC CTCIICHU.

]

Pemenne npocreiimx noka3aTejJbHbIX HEPABEHCTB.

IMpocTeifMMu CUUTAIOTCS MMOKa3aTeIbHBIE HEPABEHCTBA BUa: a* < @Y, a¥>a¥ (a*<a¥, a*>aY).
Tax ke, KaK ¥ IPH PEIICHAN MPOCTENIINX MOKa3aTeIbHBIX YPABHEHH, OTMHAKOBBIE OCHOBAHHMS
CTETEHEH OIMYCKAIOT, HO 3HAK HOBOTO HEPABEHCTBA COXPAHSIIOT, €CJIM (YHKIHS Y = a* sIBJISeTCS
Bo3pacraroiei (a >1); ecau xe nokaszatenbHas GyHKIms y = a* yosiBaer (0 <a < 1), to

3HAK HOBOI'O HEPABEHCTBA MEHSIIOT HA MPOTHBOIOJIOKHBII:

a*<a¥ — x <y, ecim @ > 1; 3HAK COXpaAHEH, TaK KaK (QyHKIMs BO3PACTAET;

a*<a —> x>y, eciu 0 < a<1; pyHkuus yObIBacT — 3HAK TIOMEHSIICSL;

a*>a¥ > x >y, ecn a> 1; 3HaK COXpaHEeH, Tak KaK (yHKIMsI BO3pacTaeT

a*>a¥ > x <y, ecu 0 < a < 1; hyHKIwms yObIBaeT — 3HAK MOMCHSICS.

[Ipumepsl.
PeminTh HepaBeHCTBO:

1) 452¢< 0,25.
I[IpencraBum npayio uacth B Buze: 0,25 = (Ploo) = (Ma) = 47,
452 < 41 pynxims y = 4* ¢ ocHoBanueM 4 >1 BozpacraeT Ha R, H03ToMy, omycKas OCHOBAHMS
CTCTICHEH, 3HaK HEPABCHCTBA COXPAHUM:
5-2x < -1;
— 2X <-1-5;
— 2X <-6 |:(-2) npu neneHnn 00eUX YacTel HEPaBEHCTBA HAa OTPUIATEIBHOE YHCIIO, 3HAK
HEPABCHCTBA MEHSIOT HA TPOTUBOIOJIOKHBINA: 3HAUUT, X >3.
P
% >
Otset: (3; +0).
2) 0,4>**1>0,16.
[Ipencrasum uucino 0,16 B Buae crenenu uncna 0,4. [lonyqgaem:
0,4>**1> 0,4%; ocHoBaume creneneii — uncio 0,4 — ynosierBopsieT ycnoBut: 0 < 0,4 < 1; moatomy,
OITyCKaeM OCHOBAHUS CTEIICHEH, a 3HAK HEPABCHCTBA MEHSEM Ha IMPOTHBOITOJIOKHBIN:
2x+1<2;

2x < 2-1;
2x <1 |:2 \\\\\\\\\\\\\\\\\\\\\\' N
x <0,5. 0,5

Otgert: (-0; 0,5].
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Bapuanmu 3a0anuii

Bapuanm 1

1. Pemure ypaBHeHuUs:

a. 7 =49;

6. 857 =64%;
B. 5% =1

r. 25% =7%

2. Pemunre ypaBHeHue:
16)_(3)
9 4
3. HajiguTe cymMmmMy KOpHeil ypaBHEHUs
5% -6-5"+5=0
4. Pemute HepaBeHCTBA:
a. 2" >4

6. 0,65 >0,6°

5. Haiigute HauboJib11ee 1eJI0e pelieHne
HepaBeHCTBa

22X +2¥?2 <20

Bapuanm 2
1. Pemure ypaBHeHuUs:
a. 2% =8;
0. 9°° =1;
B. 6% =36
r. 27 =5%

2. Pemnrte ypaBHeHue:

(inJrZ ~ (Ej6
25 2

3. Hajigure cyMMy KOpHeil ypaBHEHUs
22 -6-2"+8=0

4. Pemiute HepaBeHCTBA:

a. 2" <8
6. 0,3 <0,3°

5. Haiiaure HaMMeHb1Iee 1eJ10e PelIeHne
HepaBeHCTBa

3 4+3%2 30

Bapuanm 3

[a—y

. Pemure ypaBHeHnus:

3 =81;

6

4 s
23X+6 1

a.

0.

B.

r. 3% =8%

2. Pemiute ypaBHeHne:

) (o)

3. Haiinure cyMMy KOpHeil ypaBHeHUs!

Bapuanm 4

1. Pemnre ypaBHeHHs

a. 4 =64;
6. 36—)( — 33)(—2 .
B. 3% =1
r. 4% =9%

2. Pemiute ypaBHeHue:
EJX ~ (i 2
2 25

3. Haiianre cyMMy KOpHeil ypaBHeHUs!
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3% -6-3-27=0 2.2%-5.2"+2=0

4. Pemiure HepaBeHCTBA: 4. Peminre HEPaBEHCTBA:
a. 3 <81 a. 5 =125
6. 0,52 > 0,57 6. 0,7°% <0,72

5. Haiigute HauboJib111ee 1eJ10€e pelieHue 5. HaiiuTe HanMeHbIIee el0e pereHne

HepaBeHCTBA HepaBeHCTBa

4"+ 4% <68 5% 452 > 650

Konmponwsnwie onpocowt:

JlaiiTe onpeneneHye noka3aTeabHOTO YpaBHEHHUS.

MerTo/ibl pelieHus MoKa3aTeibHbIX YPaBHEHUMH.

Onpenenenne Noka3aTeaIbHOr0 HEPABEHCTRA.

Crioco0bl pelnieHus MoKa3aTeaIbHOTO HEPaBEHCTBA.

B xakoM ciyuyae MeHsIeTCsl 3HaK MpU PEIICHUH 10Ka3aTeIbHOTO HEPAaBEHCTBA?

AR

Il.  Pemenne norapupMmmuyeckux ypaBHeHH il U HEPABEHCTB

Henw 3anamusn:

1.  Onpenenenue TUMNOB Jorapu(PpMUUECKUX YpaBHEHUIN U METOJIOB UX PELLIEHUS, pElIeHNE
MPOCTENUIINX JIoTapu(PMUUECKUX HEPABEHCTB.

2. OO00OmHUTH U 3aKPENHUTh 3HAHUS 110 TAHHOH TeMe.

3.  BbInoaHUTH NpakTUYECKHE 33aHUS U OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

Ooopyoosanue:

*  TaOnMLBI CTENeHEeH

"  CIIpaBOYHBIE MaTEpUabI MO anredpe

*  y4eOHUKHU M JUJAaKTHYECKas JIUTepaTypa
®  TabJHULBI CO CBOWCTBAMU JIOrapu(pMoB

Xo0 3anamusn:

Teopemuueckuil cnpagounslii mamepuai.
Ba3zoevie nonamusa:

1. ﬂozapuqu uuciaa «6» no OCHO6AHUIO «a» — SMO nokasameilb CmeneHu, 6 Komopyro HA00
sozeecmu «ay, ymoowl noOJiyyumbs «6».

2. Pewums Ypaenenue — >5mo 3Hadum Hatmu ece e2o KOpHU U1y 001('613611’)16), umo ux Hem.

3. KOpHeM ypaeHenus Hasvleaenicia 4Yucio, npu noOCMano8Ke Komopo2co 6 ypaeHeHUe noiydaemcs
6EPHOE HUCI0B0€ pABEHCMEBO.
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4. Pewienuem HéepaséeHcmea Has3vbleaemcst MHOJHCeECmeo uucei, npu NnooCmanoeKe Komopbulx 6
HEPABEHCMBO noyvaemcst 6EPpHOE YUCI060€ HEPABEHCMBO.

5. Jlozapughpmuposanue — 3mo nepexoo om 0AHHO20 BbIPANCEHUSL K €20 102apupmy.

6. Ilomenyupoeanue — >5mo nepexoo om paseHCcmad, Co0epHcAe20 102apudmbl, K paseHcmey, He
cooeparcawemy ux.

7. Jlozapugpmuueckan gpynxyus — smo ¢ynxyus uoa
y=logab,20ea>0,b>0a#1
8. Ocnognuie ceoiicmea:

J Ecnu 0 < a < 1, mo gpynkyus yovieaem, m.e. uem OOIbULE APSYMEHM, MeM MeHblUe 3HAYEHUe
@yurkyuu u Haobopom (cpopmynupyiime - Kax?)

Ecnu a >1, mo ¢pynkyus 6ospacmaem, m.e. vem Oonvuie apeymenm, mem 00abule 3Ha4eHue
@yHrkyuu u Haobopom (cpopmynupytime - Kax?)
o a*>0 ons 1106020 «x».

Bxoonoii konmponw
TECT

Yemanosume coomeemcemeue MleC'ay BbIPAINCEHUAMU NPABOSO U JIEB020 Cm0ﬂ61406.'

1. logab +logacC a) nlogab
2. logab-logac 0) loga(bc)
3. loga X" B) loga (b-C)
4, al°=®=pg r) loga(b+c)
5. logre n)  nloga |x|

e) a

x) b

3) log b

m Llogab
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Bapuanmui 3a0anui:

Bapuanm 1

Bapuanm 2

Bapuanm 3

1. Iog2
log

Iog23 1-3x)=3
log, (2x—3)=-
(

3X+1)=-

(3-
(2x 4) =
(

N |-

5.log

I

6.Ig(x —x+8):
7.Iog1(x2 -3x+1)=0

3

8.In(4-x)=1

1. Iogz(x 7)= Iogz(ll—x)
2.log (x2 —4x) = log (3—2x)
3.Iog3(x—5): Iog3(2—x)
4.In(x% +2x-3) = In(6x-2)
5.Ig(x+2):lgx2

6.log-, (2x—1)—|og7 (x=1)=0
7.log, (x+1)+ log, x=1
8.1g(x+1)+Ilg(x-1)=1g3
9.log, (3-x)+ log,, (1-x)
10.I095(x+1)+ logg (x+5)=1

l.Igzx—Gng+5:0

2.In2

X+Inx=8

3.6Ig2 Xx—-1=1gx

4.6Ig2 X+Ilgx=1

5.Iog§ x—Iog2 Xx-6=0

6.Iog§ x+|ogl Xx-2=0
2 2

7.Iog§ x—10:3log3 X

8.19% (2x-1) =lg(x—0,5)+Ig2

agkrownE

KOHmpOJleble 80NPOCHL.

Jatb onpenenenue gorapuMUIECKOro ypaBHEHHUSI.
CoiicTBa norapudmos.

MeTtopl penieHus gorapuGMUIEcKuX YpaBHEHHH.
CrniocoOblI perieHust J0rapupMHUUECKUX HEPABEHCTB.

B kaxom ciyuyae MeHsieTcs 3HaK IpY PEelIeHUN HEPaBEHCTB.

Pasznen 9. KomOunaropuka. Teopusi BeposiTHOCcTeil. MaTemaTu4eckasi CTATHCTHKA

HpaKTI/I‘leCKOC 3aHATHE 10 TeMe: «DJIeMEeHThI KOMﬁHHﬂTOpHKI’I»

Henw 3anamus:

1. KoppektupoBath 3HaHMsI, yMEHHSI U HaBbIKU 10 Teme: «KomOuHaTopuka.
CraTtucTuKa ¥ TEOpHs BEPOATHOCTEI». 3aKpenuTh U CUCTEMAaTH3UPOBATh 3HAHUS 110 TEME.

2. Onpenenuts ypoBEeHb YCBOEHUS 3HAHUH, OLIEHUTH PE3YJIbTAT AEITEIbHOCTU
o0yJaronmxcs.

Oobopyoosanue:

= CIIPaBOYHBIN MaTEpHaJI 110 TEME;

. MUKPOKAJIBKYIISTOPHI;

= Y4eOHHKH.
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Xo00 3anamusa:

1.  M3yuuTh ycioBue 3aaHui AJI NPAKTUUECKOTO 3aHATHS.
2. OTBeTUTb Ha KOHTPOJIbHBIE BOIPOCHI.
3. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Bapuanmui 3a0anuii:
Bapuanm 1

1. CkosbkuMu crioco0amMu MOXHO BBIOpaTh B rpymie u3 20 4eloBeK 4eTBephIX Ha 4
JOJKHOCTH?

2. bpomensr 2 urpanbHbIX KyOnka. KakoBa BeposSITHOCTH TOTO, UTO Ha IMEPBOM KOCTH BBIIAJIO
YHUCJIO0 2, @ Ha BTOPOM — HEYECTHOE YUCIIO0?

3. BeposATHOCTH MonajaHus Mo e MPU OJJHOM BBICTpEe y mepBoro opyaus pasua 0,5, y
BTOporo — 0,6. HaiiTu BepoATHOCTH TOTO, UTO IO L€ MOMaAET XOTs Obl OJTHO OPYAHE MOCIe
TOT0, Kak 00a CIIENIaI0T IO OJJHOMY BBICTPEITY.

4. Haiitu pa3zmax, MOy, MeIaHy u cpennee Beioopku: 1,5,5,8,10.

5. Haiita mucnepcuto BeIOOpKH: 3,8,5,6.

Bapuanm 2

1. CKOJIBKMMU CIOCO0aMH MOYKHO IIOCTaBUThL HA IOJIKE 8 KHHT?

2. bpouensl 2 urpanbHbix Kyouka. KakoBa BeposSITHOCTb TOT0, YTO Ha MEPBOM KOCTU BbINAJIO
4Kcio 1, a Ha BTOpOil — HEUeTHOE YUCII0?

3. BeposATHOCTH MONajaHus Mo e PU OJJHOM BBICTpEe y mepBoro opyaus pasua 0,4, y
BTOporo — 0,8. HaiiTu BepoSATHOCTH TOTO, UTO IO LIETH MOMaAeT XOTs Obl OJTHO OPYAHE MOCIe
TOTO0, Kak 00a CIeNaloT M0 OJTHOMY BEICTpEINy.

4. HaiiTu pa3max, Moay, MeIaHy u cpeanee Boioopku: 3,10,12,12,18.

5. Haittu nucnepcuto Beioopku: 4,7,3,9.

Bapuanm 3

1. CkonbkuMH crioco0amMu MOKHO BbIOpaTh B rpyrie u3 30 yeaoBeK TpouX Ha 3 JTOMKHOCTH?
2. Bpomensl 2 urpanbHbIx Kyonka. KakoBa BeposSTHOCTb TOT0, YTO Ha MIEPBOM KOCTH BBINAJIO
4KCIIO 3, a HA BTOPOM — HEUECTHOE YHUCIIO?
3. BeposATHOCTH NonajaHus Mo eI IPU OJHOM BBICTpENE y epBoro opyaus passa 0,3, y
Broporo — 0,8. HaiiTu BepoATHOCTb TOTO, UTO 110 LI€JU MONAAET XOTs OBl OJTHO OpYAME MOCIIe
TOT0, Kak 00a C/IeNaloT 10 OJTHOMY BBICTpENYy.
4. Haiitu pa3max, MoJly, MEIMaHy M cpeHee BEIOOpKH: -8,-8,-5,-5,0,2.
5. Haiftu nucnepcuto Boioopku: 4,1,3,2,2.

Bapuanm 4

1. CxonpkuMHU crioco6amMy MO>KHO TIOCTaBUTH Ha moske 10 kHur?

2. bpouensl 2 urpanbHbix Kyouka. KakoBa BeposITHOCTh TOTO, YTO Ha MEPBOM KOCTHU BBIMAJIO
4KCIIo 6, a Ha BTOPOM — HEUECTHOE YHCIIO?

3. BeposTHOCTH NonasaHus Mo eI IPU OJHOM BBICTpEIE y epBoro opyaus passa 0,1, y
BToporo — 0,9. HaliTu BeposSTHOCTB TOTO, YTO I10 LIEJH MOMAJET XOTs Obl OJTHO OpYyIUe MOCIe
TOr0, Kak 00a CIENAIOT 110 OJHOMY BBICTPEIY.
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4. Haiitu pa3max, MOy, MEIMaHy u cpeaHee Boioopku: -4,-4,0,2,9,9.
5. Haiitn nucniepcuro Beioopku: 3,2,1,1,5.

Konmponwsnwie eonpocowr:

ChopMynupyiiTe onpeaeeHus: a) pa3MeIIeHus; 0) COUeTaHus; B) IEPECTAHOBKH.
SanummmTe GOpMYITBI ISl BBIYUCICHUS: a) pa3MelIeHus; 0) coueTaHus; B) IEPECTAaHOBKH.
JlaiiTe KIIaCCHUECKOE ONpPEIeIIeHNE BEPOITHOCTU COOBITHSL.

b=

[TpuBenute npuMepbl COOBITHI, KOTOPBIE B YCIOBUSIX JAHHOTO OTBITA SBIISIOTCS

1) cnydaliHbIMU; 2) TOCTOBEPHBIMU; 3) HEBO3MOXKHBIMHU.

KakoBbI BEpOSTHOCTH 3THUX COOBITHIA?

5. CdopmynupyiiTe onpeneieHue: a) CIIydailHOW BETMYHUHBI; 0) TUCKPETHOW Cly4aiHOM
BEJIMUMHBI; B) HEMIPEPHIBHON CIIy4aliHOM BEJIMYMHBL; T') 3aKOHA PacIIpeIeTICHUs CITy4aiHOM
BEJIMYMHBI.

6. CdopmynupyiiTe onpeneneHus: a) MaTeMaTUYeCKOT0 OXKUAAHUS;, 0) TUCTIEPCUH.

7.  CBoiicTBa MaTEMaTHYECKOIO OKUIAHUS U JUCIIEPCUU.

Kpumepuu ouenku pewtenus 3a0anuil
Ouyenka 5 « omauyHo» - CTaBUTCSI, €CJIH: BCE 3a/I1aHUs PELIEHbI BEPHO, C MOJTHBIM TEOPETHUECKUM
00OCHOBAHUEM I10 XO/1y PEIICHHS.
Ouenka 4 «xopouioy - CTaBUTCS, €CIIN: 3aJJaHUS PEUICHBI BEPHO, HO C HEMOJIHBIM TEOPETHUECKUM
000CHOBaHUEM.
Ouyenka 3 «y0osnemeopumenbHoy - CTABUTCS, €CITU: 3aJJaHUS PEIISHBI TOCPEICTBOM OKa3aHUs
MIOMOIIIM CTYIEHTaMHU U3 ayAUTOPUH H/WJIH MPETIOIaBaATEIIEM.
Ouenka 2 «neyooenemeopumenbhoy - CTaBUTCS, €CIIU: PEIICHUE 3a/1aHUil HEBEPHOE,

MNPOABHUIKCHUS OTCYTCTBYIOT. Pemenue OTCYTCTBYCT.

Kpumepuu oyenueanua mecmoguix 3a0anui

15 Bonpocos 5 (OTIMYHO) (14-15 otBeToB)
15 Bompocos 4 (xoporio) (11-13 otBetoB)
15 Bompocos 3 (ynoB) (10-8 otBerta)
9 BompocoB 5 (oTIMYHO) (14-15 otBeroB)
9 BompocoB 4 (xoporo) (11-13 orBetoB)
9 BompocoB 3 (ynoB) (10-8 otBerta)

Kpumepuu OUCHUBAHUA YCHIHbBIX OMEEMOE6

Ouyenka 5 «omauyno», CTaBUTCSA, €CIIU CTYJEHT:
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-[TOJTHO PACKPBII ¥ TPAMOTHO H3JIOKHUII MaTeprall B 00beMe, TOYHO HUCIIONIb3YsI MAaTEMaTHYECKYIO

TEPMHUHOJIOTHIO U CUMBOJIMKY ITPELYCMOTPEHHOM IIPOTrPaMMOM U Y4eOHUKOM,

- OTBEYaJl CAaMOCTOSITEJIEHO 0€3 HaBOASAIIMX BOIPOCOB IIPEOAaBaTEI.

Ouenka 4 «xopouto», CTaBUTCS, €CIH OH YJOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSM Ha OIL[CHKY

«5», HO TIPY 5TOM MMEET OJIH U3 HEJOCTATKOB:

- B U3JIOKCHUU JOMYIICHBI HeOOIbIIINE HpO6eJIBI, HC UCKA3UBIINEC MATEMATUYCCKOC COACPKAHUC

OTBETA;

-JIOITyIIEHBI OJIMH — JBa HEJJOYETa ITPH OCBEIICHUH OCHOBHOT'O COJICPKAaHUsI OTBETA, UCTIPABIICHHBIC

10 3aMEYaHUIO TPETIOIaBaTels;

Ouenka 3 «y0061emeopumenbHo) CTABUTCS B CICIYIOIUX CITydasx:

-HETIOJIHO WJIN HEMOCIIEA0BATENbHO PACKPBITO COJIEpKaHIE MaTepralla, HO IOKa3aHo olIee

MOHUMAaHUE BOIIPOCA U NMPOAEMOHCTPHUPOBAHBI YMEHUS, IOCTATOYHBIE JUIS TATbHEHIIIETO YCBOCHHS

IPOrpaMMHOTO MaTepuana;

- UMCJIMCB 3aTPYAHCHUS W JOIMYIICHBI OIINOKH B OIpCaACICHUU HOHSITI/Iﬁ, HUCII0JIBb30BaHNN

MaTeMaTHUECKOM TCPMHHOJIOTUH, YCPTECIKAX, BhIKIIAJIKAX, UCIIPABJICHHBIC ITOCIIC HCCKOJIBKUX

HaBOJSALINX BOIPOCOB YUHTEIIS;

Ouenka 2 «Hey0061emeopumenbHoy) CTaBUTCA B CICIYIOMINX CITydasX:

- HE PacKpbITO OCHOBHOE CO/IEpKaHNE YIeOHOro MaTepuana,;

- 00HapyXeHO He3HaHWE MM HETTOHWMaHKE CTYACHTOM OOJbIIeH Wil Hanboee BaXKHOW 4acTh
y4eOHOTo MaTepuana;

- JIOMYIIEHBI OIIMOKH B ONPEIETICHUN MOHATHH, IIPU HCIIOJIB30BaHUH MAaTEMaTHUECKO

TCPMHUHOJIOTUH.
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9.

10.

11.

12.

13.

Pekomenoosannan numepamypa:

M./.bamMakoB. Marematuka: yaeOHUK JUTsI CTY. YIPEKISHUN cpe. pod.
oOpazoBaHus. 9-e u3l., crep.- M.: U3narenbckuii eHTp «Akaaemusy», 2014.
JI. C. Aranacsu. I'eometpus. 10-11 kmaccel: yae0. aiis 06meoOpas3oBar.
yapexJIeHH: 6a30BbIi U poduiabHbId ypoBHU ['eomeTpus. 10-11 kiaccer: yueo.
JU1s1 0011100 pa30BaT. yUpeKIeHHN: 6a30BbIN 1 MPOGUIBLHBIN YPOBHH.
M.U. bammakoB. Matemaruka. 3agaunuk. YueOHoe nocooue OUL «Axagemusy,
2013.
b.M.UsneB, C.M. Caaksan, C.W. lIBapuOypna . JunakTuueckue Marepuaibl 1O
anrebpe u HavajgaMm aHanuza g 10 kimacca. -M.: [IpocBemenue, 2011.
b.M.UBneB, C.M. Caaksn, C.H. lBapudypa. JAunakruueckue martepuanbl MO
anreOpe v Hauana aHanusa i 11 knacca. -M.: [Ipocsemenue, 2011.
M.K. TloranoB. AnreOpa u Hauyajga MaTeMaTH4YeCcKOro aHaiusa. JlugakTudeckue
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Humepnem-pecypcut.
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1. http://www.ru.wikipedia.org CBoOomHas yHUBepcallbHas SHIIUKIIONECIUS,
HaIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - sto MmaTemaTHuYecKuii MOpTaj, Ha KOTOPOM BbI HaieTe
1000 MaTepraj M0 MaTEMaTHYCCKUM JTHCIAILINHAM.

3. http://www.math.ru/ Ha caiite Bbl HalaéTe KHWATH, BUIEO-JIEKIUH,
3aHHMATeJIbHBIC MaTeMaTHuecKue (aKThl, pa3JUYHbIC [0 YPOBHIO M TEMAaTHKE
3aJ1a4M, OT/ICJbHBIC HCTOPUH M3 JKU3HH YUEHBIX — BCE TO, YTO IMTOMOXKET OKYHYThCS B
YIUBUTEIIbHBIA U YBJIEKATEeIbHBIA MUP MaTEMATHKH.

4. http://www.bymath.net 3StoT caliT — cpemHss MaTeMaTHYecKas HHTEPHET-
IIKOJIa, B KOTOPOM BbI MOYKETE YUUTHCS, HE BBIXOA M3 JOMY. B oTiMumne oT Apyrux
CaTOB 37€Ch COJAEPIKATCS BCE HEOOXOAMMBIC MaTepHaabl IO 3JEMEHTapHOM
MaTEMAaTHUKE B IIOJTHOM OOBEME.

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