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IosicHUTENLHAA 3aNMNCKA

1. ®onna omeHounslx cpenacts (POC) mpeaHasHadyeH JI KOHTPOJS M OIEHKH
00pa3oBaTeIbHBIX  JIOCTHKCHUH  OOYYalONmIUXCS, OCBOHMBIIUX  IIPOrPaMMY
oucyunaunvl OYTIJI.13 MaTemaruxa.

2.00C BkIIOYAET KOHTPOJIbHBIC MaTEpHUalbl JUIsl MIPOBEACHUS TEKYIIErOo KOHTPOJIS U
IPOMEKYTOYHOM aTTecTaliuu B popMe IK3aMeHa .
3. ®OC pa3paboTaH Ha OCHOBAHHH:

- npukaza MwunoOpHayku Poccum ot 17 mas 2012 roma Ne 413 «O6
YTBEpPXKICHUH  (eAepabHOTO TOCYJapCTBEHHOTO 00pa3oBaTeIBLHOTO CTaHIapTa
cpemnero odrmiero oopazoanus (B pemakiuu ot 29 urons 2017 roma) ¢ U3MEHEHUSIMUA
ot 29 nekabps 2018 r., 31 gexabps 2015 r., 29 utons 2017 1., 24 centsa6ps 2020 T.
®enepanbHoro 3akoHa ot 08.06.2020 Ne 164-D3 "O BHeCEHUN U3MEHEHUH B CTaThU
71-1 u 108 denepanbHoro 3akona "O6 oopazoBanuu B Poccuiickoit @enepanun";
deneparbHOTO  TOCYJAapCTBEHHOTO  00pa3oBaTENIbHOTO  CTaHJApTa  CPEIHETrO
npodeccuoHaIbHOTO 00pa3oBaHMsA MO crenuanbHocTH 35.02.16 «Okcruyaramus u
PEMOHT CEJIbCKOXO03IUCTBEHHOM TEXHUKU U 000PYIOBAHUS»;

[IpumepHOli OCHOBHOM 00pa3oBaTEeIbHOW TPOrPaMMbl CPEIHETO OOIIETOo
oOpa3oBaHusi, 0J00pEHHOU pemieHueM  QenepasbHOr0  y4eOHO-METOAMYECKOTO
oObeuHEeHus 1Mo 001IeMy 00pa3oBaHuio (MpoTokoJ 3aceaanus oT 28.06.2016 Ne 2/16-
3);

npukaza MunHoOpHayku Poccuu ot 17 mast 2012 rona Ne 413 «O0 yTBepKaeHUM
dbenepaibHOTO TOCYJIApCTBEHHOTO OOpa30BaTEIBLHOIO CTAHAAPTa CPEIHEro OOIIero
oOpazoBanus (B peaakuuu ot 29 urons 2017 rona);

NpUMEpPHON  TporpaMMbl  00I1€00Pa30BATEILHON  Yy4EOHOM  TUCIUIUIMHBI
«Marematuka » il NpodecCHOHANBHBIX  00pa3oBaTEIbHBIX  OpTraHU3alNM,
pazpaboranHort ®I'AY «O®UPO» ot 21 urons 2015 roma npoTokon Ne 3;

dbenepasibHOTO TeEepeyHs Y4YEOHMKOB, PEKOMEHJOBAaHHBIX MUWHUCTEPCTBOM
oOpazoBanusi Poccuiickoit denepanuu K HCMIONIB30BaHHWIO B 00pa3oBaTEIbLHOM
mpoliecce B 001eo0pa3oBaTeNbHbIX YupexkaeHusx Ha 2020— 2021 y4eOnblii To/1;

TEXHUYECKOTO OIMMCAHMS KOMIETEHIMU «DKCIUTyaTalusl CEeIbCKOXO035HCTBEHHON

TexHukm» Copyright © 2017 COIO3 «BOPJIJICKHNJIUIC POCCHS» .

Opranuzanusi-pazpadoturik: BIIOY  BO «I'ps3oBenkuii MONMUTEXHUYECKUM
TEXHUKYM»
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IKAJA OIIEHKH OBPA3OBATEJIBHBIX JJOCTUXKEHUIA

Kpurepuu onieHUBaHMsI NPAKTHYECKUX PadOT

[TpotieHT OreHKa ypOBHS MOJITOTOBKHU
PE3yNBTAaTUBHOCTH .
Oat (oTMeTKa) BepOaIbHbIN aHaJIOT
(IpaBWIBHBIX OTBETOB)
90 - 100 5 OTJINYHO
80 — 89 4 XOpOUIO
70—-79 3 YAOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJICTBOPUTEIBHO
2. PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI,
MMOJVIEXKAIIUE ITPOBEPKE

YMeHus U 3HAHUA
B pe3ynbrare uzydeHus ydeOHON AUCIUIIIUHBI CTYICHT JTOJKEH:
3HATh:

31 — 3HaYeHHWE MAaTeMaTUYECKOW HAYKHU JJIs1 PEUICHMS 3a/1a4, BO3ZHUKAIOIINX B
TEOPUU M TMPAKTUKE, MIUPOTY U B TOXKE BpPEeMsl OIPAHUYCHHOCTh MNPUMEHEHUS
MaTE€MaTHYECKMX METOJ0B K aHalM3y M HCCIEIOBAaHUIO IPOIIECCOB U SBJICHUM B
pUPOJIe U OOIIECTBE;

32 — 3HaYEHHE MPAKTUKU W BOIPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTUKE JJIs
dbopMUpOBaHUS W Pa3BUTHUS MAaTEMaTHUYCCKOM HAyKH, HWCTOPHIO PA3BUTHS TOHITHS
YHClia, CO3JaHusl MAaTEMAaTUUYECKOTO aHalIN3a, BOSHUKHOBEHUS M Pa3BUTUS T€OMETPUH;

33 — XxapakTep 3aKOHOB JIOTUKM MAaTEMAaTHYECKHX PaCCYyKACHUH, UX
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YEJIOBEUECKOM AeATETbHOCTH;

34 — BEpOSATHOCTHBIN XapaKTep Pa3IMYHbIX MPOLECCOB OKPYKAIOIIETO MUPA.

YMmerh:

VY1 — BeINOJHATH apu(METUUECKHE NAEUCTBUS HAJ YUCIAMH, COUYETasi YCTHBIE U
MMCbMEHHbIE TPUEMBI; HAXOAUTH MPUOIMKEHHbIE 3HAUEHHS BEJIMYUH U MOTPEUIHOCTH
BBIYMCJIEHUI; CPABHUBATH YHUCIIOBBIC BBIPAKEHNS,

V2 — HaxoIWThb 3HAYEHMs] KOPHS, CTENEHH, Joraprudma, TPUTOHOMETPUUECKUX
BBIpQXEHU HAa  OCHOBE  ONpPENEICHUS, HCIONb3yd TpU  HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE  CPEJCTBA; IOJIb30BAThCsl  NPUOIMKEHHON  OIIGHKOW  Tpu
IIPAKTUYECKUX pacyeTax;

Y3 — BBINOJHATH NpPeoOpa3oBaHUsl BBIPAKEHUN, MpPUMEHSS (POpMyIHI,
CBSI3aHHBIE CO CBOMCTBAMHU CTEIEHEH, JJorapu(mMoB, TPUTOHOMETPUIECKUX (PYHKITUH;




VY4 — BpUMCHATH 3HAUCHHE (DYHKUIMU MO 33JaHHOMY 3HAUEHHUIO apryMeHTa MpHU
pa3IMYHBIX COC00ax 3adaHus PYHKINU;

VY5 — omnpenensiTh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKUIUHN, HILTIOCTPUPOBATD UX
Ha rpaduKkax;

Y6 — rpaduku GyHKOUN, WUIIOCTpUpPOBaTh 1O rpaduKy CBOHCTBA
AIIeMEHTapHbBIX (PYHKIUH;

VY7 — ucnonb30BaTh MOHATUE QYHKUIMU AJI1 OMMCAHUS M aHAJIU3a 3aBUCUMOCTEN
BEJIMYMH;

V8 — HaxoIUTh MPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

Y9 — wucnonp3oBaTh NPOU3BOAHYIO [JISi HM3YyUYEHHsS CBOMCTB (QYHKIUN U
MIOCTPOEHUS rPAPUKOB;

VY10 — npuMeHsITh MPOU3BOIHYIO IJISl POBEIACHUS MPUOINKEHHBIX BHIYHCICHUM,
pemath 3a7adyd MOPUKIATHOTO XapakTepa Ha HAaXOXKJIEHHWE HauOOJBIIEro U
HAUMEHBIIIETO 3HAYCHUS;

V11 — BBUMCIATH B NPOCTEHUIIMX CIy4asX IUION@AM MW OOBEMBI C
UCIIOJIb30BAHUEM OIIPEIEICHHOTO UHTETPAA;
V12 - pemares paluoOHaNbHBIE, IIOKa3aTelIbHbIE, Jorapupmuyueckue,

TPUTOHOMETPUUYECKUE YPABHEHMUSI, CBOJAIIMECA K JIMHEHHBIM U KBAJIPATHBIM, a TAKXKe
aHaJIOTMYHbIC HEPABEHCTBA U CUCTEMBI;
V13 — ucnonb3oBaTh rpadUyECKUil METOJ] pEUICHUSI YPABHEHUI 1 HEPABEHCTB;

V14 — wuzoOpaxkaTb Ha KOOPAMHATHON IUIOCKOCTH pEIIEHUS YypaBHEHUH,
HEPABEHCTB U CUCTEM C JIByMs HEU3BECTHBIMU;
Y15 — cocraBisaTe M pelmiaTh ypaBHEHHsST W HEPABEHCTBA, CBS3BIBAIOIIME

HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIAIHBIX) 3a/1a4ax.

V16 — pemars npocreliiue KOMOMHATOpHBIE 33Jadyd METOJAOM niepebopa, a
TaK)K€ C UCIOJIb30BAHUEM U3BECTHBIX (POPMYJI;

V17 — BBIYMCHATH B MPOCTEHIIMX CIy4dasX BEPOSTHOCTH COOBITUH Ha OCHOBE
MIOJICYETA YUCIIA UCXOMOB;

V18 — pacno3HaBaTh Ha uepTekax U MOJAENAX MPOCTPAHCTBEHHBbIE (HOPMBI;
COOTHOCUTB TPEXMEPHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

V19 — onuceiBaTh B3aMMHOE NPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXICHHUS 00 TOM PaCIIOIOKEHUY;
V20 — aHanu3upoBaTh B MPOCTEUIIMX CIIy4dasix B3aMMHOE PAaCIOJIOKEHHE

00BEKTOB B MPOCTPAHCTRE;

Y21 — uzobpaxaTb OCHOBHbIE MHOTOIPDAaHHUKHA U KpPYIJIbIE TeNa; BBIIOJHATH
YEPTEXKU 0 YCIOBUSM 33]1a4;

VY22 — cTtpouTh npocTeime ceueHus Kyoa, Ipu3Mbl, TUPAMHU/IBI;

V23 — pemathe MIaHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUYECKUE 3a0aUU
Ha HAXO0XJACHUE Fr€OMETPUUECKUX BEJIMYUH (JIJIMH, YIJIOB, IJI0MaeH, 00BEMOB);

¥24 - wWcnosp30BaThb  NpPU  PEHIEHUH  CTEPEOMETPUYECKUX  3a1ay
IUTAHUMETPUYECKUE (PaKThl U METO/IbI;

VY25 — npoBOAUTH AOKAa3aTEIbHBIE PACCYKIECHUS B XOJI€ PEIICHMS 3a1a4.



Texkyumuii KOHTPOJIb
yCIIeBaeMOCTH CTY/ICHTOB
IIpakTHyeckune padoThI
IMosicHUTe IbHAA 3alIMCKA

Ilpakmuueckoe 3awamue - 3TO0 QopMa oOpraHu3aludu Yy4yeOHOro IMpoIliecca,
Mpenoaramas BbIIMOJIHEHUE CTYJIEHTAMHU MO 3aJaHUI0 U TOJ PYKOBOJCTBOM
MPEToIaBaTeNsl OTHON MIIM HECKOJIBKUX MPAKTHIECKUX PadoT.

Jluoakmuueckasa yenv npaxmuueckux pabom - (POpPMHUpPOBAHHE Yy CTYJCHTOB
npoeCCUOHANIBHBIX YMEHUH, a TaK)Ke MPaAKTUUYECKUX YMEHUN, HEOOXOIUMBIX ISt
M3YUYEHUS] TIOCJIEAYIOIMMX YYEOHBIX JUCHUIUIMH, a TakKe MOArOTOBKa K
NPUMEHEHUIO 3TUX YMEHHUI B MPO(ECCUOHANBHON JEATEIbHOCTH.

Tak, Ha MPaKTHUYECKUX 3aHITHSAX IO MAaTeMAaTHKE Y CTYJIEHTOB (OpMHUpYETCs
yMEHHUE peliaTh 3aJa4u, KOTOPOE B JaTbHEHIIIEM JOKHO ObITh UCIIOJIB30BAHO IS
petieHust npodeccuoHaIbHBIX 3a/1a4 0 CIIEeIHUATBHBIM JUCITUTUTMHAM.

B Xxone BBIMIONHEHHS] MPAKTUYECKUX PaOOT CTYACHTHI OBJIAJIEBAIOT YMEHUSIMU
MOJIb30BaThC HMH(DPOPMAIMOHHBIMM HMCTOYHUKAMH, padOTaThb C HOPMATUBHBIMU
JOKYMEHTaMU M WHCTPYKTUBHBIMU MaTepuajaMH, CIPABOYHHKAMH, BBITOIHSATH
YEepPTEkKH, CXEMBbI, TAOJHUIIBI, pelIaTh pa3HOTO poja 3aJau, Je1aTh BBIYUCICHUS.
3agaun, KOTOPBIE PEIIAIOTCS B XOJI€ MPAKTUUECKUX 3aHATUHN MO JUCIUTLIUHE:

1) pacmmpeHue W 3aKperyieHUEe TEOPETUUYECKUX 3HAHWM, MOJIYyUYEHHBIX B XOJE
JICKIIMOHHBIX 3aHSATHH;

2) hopMUpOBaHUE y CTYICHTOB NMPAKTUYECKUX YMEHUN U HABBIKOB, HEOOXOIUMBIX
JUJISl yCTIGIITHOTO PEIIeHus 3a/1ady;

3) pa3BuTME Yy  CTYJIEGHTOB MOTPeOHOCTH B  caMoOOpa3oBaHUU U
COBEPIICHCTBOBAHMY 3HAHUN U YMEHU B MPOLIECCE U3YUEHUSI MATEMATUKHU;

4) dbopmupoBaHHEe TBOPYECKOTO OTHOIICHUS W HCCIEIOBATEIBCKOTO TOJX0/a B
MPOIIECCE U3YUYEHHUS AUCIUTLIIUHBI,

5) dbopmupoBanue podeccHoHaTFHO-3HAYUMBIX KaueCTB OYIyIIEeTo CIeInalncTa
Y HaBBIKOB MIPWJIOKEHUS TIOJTYICHHBIX 3HAHUN B MPOPECCHOHAIBHOM cdepe.

Kpumepuu oyenxu évinonnennoii pabomol:

OTBeT O1ICHUBAETCS OTMETKOM «5», €CIIH:

paboTa BBITIOJIHEHA TOJHOCTHIO; B JIOTUYECKUX PACCYXKIECHUSIX U OOOCHOBAHHUU
pelieHusl HeT NpoOeoB M OMIMOOK; B PEHICHMM HET MaTEeMaTHYECKUX OIIMOOK
(BO3MOKHBI HEKOTOPbIE HETOUHOCTH, OMHUCKH, KOTOpas HE SBIISIETCS CIEICTBHEM
HE3HAHUWS WK HETIOHUMAaHUs Y4eOHOTO MaTepuaa).

OtMeTKa «4» CTaBUTCS B CIEIYIOIIUX CIydasiX:

paboTa BEITIOJIHEHA TTOJIHOCTHI0, HO OOOCHOBAHMS IIarOB PEIICHUS HEJO0CTATOYHBI
(eciu ymMeHHEe 000CHOBBIBATH PACCYXKICHUS HE SBISUIOCH CIICIIMATIEHBIM 00BEKTOM
MIPOBEPKM); AOIMYIICHBI OJ{HA OIMMUOKA, WJIA €CTh JIBa — TPH HEAO0UYETA B BBIKJIA/IKAX,

5



pUCYHKaX, dYeprexax win Trpadukax (ecnum 3TH BHABI pabOT HE SBISUIHCH
CIIeIUAJIBHBIM 00BEKTOM MPOBEPKH ).

OtMmeTKka «3» CTaBUTCS, €CIIH:

JONYIIIEHO He OoJjiee JBYX OIIMOOK WM Oojee ABYX — TpeX HEJ0YETOB B
BBIKJIQJIKAX, 4YepTekax WM Tpadukax, HO CTYACHT o0OJiajlaeT o0s3aTeIbHBIMU
YMEHUSIMU T10 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

JIOTIYIIEHbI CYIIECTBEHHbIE OIIMOKHM, TOKa3aBIINE, YTO CTYACHT He oO0iamaer
00s13aTEIPHBIMA YMEHHUSMH T10 JAHHOU TEME B MOJTHOU Mepe.

[IpenogaBaresib MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIA OTBET HA BOIPOC
WU OPUTMHAJIBHOE pEUICHUE 3aJadyd, KOTOPhIE CBHUJIETEIIBCTBYIOT O BBICOKOM
MaTeMaTUYECKOM Pa3BUTHM CTYJICHTA; 3a pEIlIeHHE OoJiee CIOKHOW 3alauu WUiu
OTBET Ha Oo0Jiee CIOXKHBIA BOIPOC, MPEIIOKEHHBIE CTYIAEHTY JIOMOJIHUTEILHO
MIOCJIC BBITIOJIHEHUSI UM KaKUX-JTMO0O APYTUX 3aaHuM.

IIpakTnueckas padora Nel
Tema: Paxuannas mepa yrJa.
Hemnn:
- IMIO3HAKOMHUTHCSI C OCHOBHBIMU U3MEPEHUSMU yTia, HOHATHUEM paJiaHa,
OCHOBHBIMU (DOpMYJIaMU BBIpaXKEHHUS YIJIOB B Tpajlycax M pajJlaHax;
- Hay4YUThCS MCTOJIb30BaTh (POPMYJIbI MpeoOpa3oBaHusl YIJIOB B rpaaycax U
paguaHax.

Hopma Bpemenu: 2 gaca
O0opyaoBaHMe: MHCTPYKIMOHHAS KapTa
Xox padoThi:
1 .ITo3HaKOMBTECH C OCHOBHBIMH BOITPOCAMM TEMBI.
Kak u3BeCTHO, yribl H3MEPSIIOTCA B Ipajaycax, MUHyTaX, CEKyHIax. JTH
U3MEPEHUS CBSI3aHbl MEX Y COOOM COOTHOILIEHUSIMU
1° = 60’ 1 =60"

1\° 1
1=|— m_| 2
(Goj 1 (60]

Kpome ykazaHHBIX, UCTIOTIB3YETCS TAKXKE SUHUIIA U3MEPEHHUS YTIIOB, Ha3bIBaeMasl
paouaHom.

VYoM B OMH pajuaH Ha3bIBAIOT IIEHTPATIBHBIN YTOJl, KOTOPOMY COOTBETCTBYET
JUTMHA IyTH, paBHAS JUIMHE paauyca OKPY>KHOCTU. YTOJ, paBHbIN 1 pan
M300paKEH Ha PUCYHKE.

!



PanmanHas Mepa yriia, T.c. BeJIMYWHA yIJiia, BEIPAKCHHAS B Pa{HaHaX, He 3aBUCHT
OT JUTUHBI pajinyca. ITO CICIYET U3 TOro, YTO (UTYphI, OTPAHUUYCHHBIC YIIIOM H
JYTON OKPY>KHOCTH C IIECHTPOM B BEPIIMHE 3TOTO YIJIa, TOJT00HBI MEXTy COOOii.

VY CTaHOBUM CBSI3b M1y pPaJMaHHBIMU M IPaAyCHBIMU H3MEPEHHUSIMH YTJIOB.
Vray, paBHomy 180, COOTBETCTBYET MOTYOKPYXKHOCTB, T.¢. Ayra, HIuHa | KoTopoii
paBHa nR: |=nR.

YroObl HAWTH paJHaHHYIO MEPY TOTO YIiia, Haao0 AIuHY ayru | pasaenuts Ha

I
iy paauyca R. [Tomyuum: B
CrnenmoBarenbHO, paguaHHasl MEpa yriia B 180%=n pao.

Otcroa nojiydaem, 4To paguaHHasi Mepa yria B 1° paBHa & :

10=" pao.

Ipubnuicenno 1° pasen 0,017 pao.
13 paBenctsa 180°=r pao Taxke cieayer, 4To rpagycHas Mepa yria B 1 pax paBHa

0
@: ]pa0:180 )

T T

Ipubnudicenno 1 paod pasen 57°.

2. PaccMoTpuTe mpuMepshl Iepexoia OT paIuaHHON MEPBI K TPaIyCHOM U OT
rpagyCHOM MEphI K paJuaHHON.

Ilpumep 1. Boipazute B rpagycax 4,5 pa.

Pewenue

180° 180° _810°

Tak kak 1 pao= , 70 4,5 pao=4,5- =~ === ~258°,

Ilpumep 2. Halinute paguaHHyO MEPY yIJia B 72°,
Pewenue
L

2
T 1° = 0,710 72°=72- " pao=%" pao~1,3 pao.
aK Kak 180 pao, TO 180 pa c pa pa

3ameuanue. Ilpu 3anucu paJuaHHON MepbI yrila 0003HaUYCHHE pad 4acTo
OITYyCKaloT.
3. BeimosiHuTe 3a1aHMS.
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1) Beipasute B paariaHHOW Mepe yTIIbl 30°, 45° 60°, 90°, 270°, 360°.
2) 3anosHuTe TAOJIUILY:

o 0 V4 T T T 3 21
6 4 3 2 2
sin o
COS o
tg o
ctg a

3) Haitnute rpagycHyto Mepy yriia, paauaHHas Mmepa kotoporo passa 0,5; 10; % ;

_9_”; x. _om. 3. 1271

2 9 6 4
4) Halinute paguaHHyO MEpPY yriia, paBHOTO 1350, 2100, 360, 1500, 2400, 3000,
-120°, -225°.

5) Brraucanre:
1) 2sinZ+tgZ;

2) cosZ-sin %
2 2

. 3 V4 T
2sin-2c0s— +3tg ~-ctg —;
3) 2sinz-2c0s 5 3tg 1 ctg x

4) sin(-Z)+3cos Z -tg ~ +ctg Z :
) (4) 319 T

5) sin*Z +sin®Z;
4 3

6) tg>ZsinZtg?Z.
) g 4 3 g 3

IIpakTnueckas padora Ne2
Tema: OcHOBHBIE TPUTOHOMETPUYECKHE GOPMYJIbI.
Henn:
- TI03HAKOMHUTHCSI C OCHOBHBIMH TPUTOHOMETPUIECKUMHU (DOpMyIIaMu;
- Hay4YUThCS UCIOJIb30BATh TPUTOHOMETPUUECKUE (POPMYJIBbI PU YIIPOIICHUHU U
npeoOpa30BaHUM TPUTOHOMETPUIECKHUX BBIPAXKEHUM, HAXOKIECHUN 3HAUCHU N
TPUTOHOMETPUUECKUX (DYHKITUI 110 OJTHON U3 U3BECTHBIX.

Hopma Bpemenn: 2 gaca
OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, OCHOBHbIE ()OPMYJIbl TPUTOHOMETPHH,
CIPABOYHBIN MaTEpHUAI IO TPUTOHOMETPHH.

Xon padoThI:
1.ITo3HakOMBTECH C OCHOBHBIMU (hOpPMYJIaMU TPUTOHOMETPUU, BCIOMHUTE 3HAKH
TPUTOHOMETPUUYECKUX (PYHKIIHH 110 KOOPAWHATHBIM YETBEPTAM




sina4cos? a=1;

sin o

(gam3n; cgamtRt,

tgaciga=1;
tg2a+l=-cgl.;&-; ctg2a+l=g—n;-;

sin a cos a tga ctg a
I =R MoaPed ot Bt
R AR AR
NNV,
I v I v I v I I\

2. Ucnonw3yst ocHOBHBIE (hOPMYJIIbI TPUTOHOMETPHUH YIIPOCTUTE CIIEAYIOIINE
BBIPAKECHUS:
1) 1—cos? x;
2)sin? x —1;
3) cos? x + (L—sin? x);
4) sin® x + 2cos® X — 1;
5) (1 —sin x)(1+ sin x);
6) (1— cos x)(1+ cos x);
1-sin®x
cos? X
1-cos® x
1-sin®x’
9) sin® x + cos® x + tg ®x
10) sin x - ctgx
3. HWcnonp3ys cipaBOYHBIN MaTeprai Mo TPUTOHOMETPUH U 00pa3Ilbl PEIICHMUSI,
HaWUTE 3HAYCHUSI TPUTOHOMETPUUYECKUX (DYHKIIMH 110 OJTHON U3 N3BECTHBIX.

3agaHus BBINOJHUTE 110 BApUAHTAM.
Bapuanr 1

7

8)

. 9 3
1) Jlamo: sina=——; —<a<?2r.
) A “TTu g S

Haitn: cosa,tga, ctge .

7 3T
2) ano: cosa=-——; <a<—/—.
) I a o T<a 5

Haiitu: sing, tga, ctga .
Bapuanr 2



. 7 Vi
1) Jdano: sina=—; O<a<=.
) A “=%5 3

Hanitu: cosa, tga, ctgor .

9 V4
2) Jlano: cosaq=-——; “<ax<r.
) 1 T 0T

Haiitu: sina, tga, ctga.

Oo0pa3zen penieHus 3a1aHUA
3aoanue:

. 5

Hano: siha=—, —<a<u.
13 2
Hawtu: cose, tge, ctga.

Pemenne: U3 popmynbl  sin® a+cos’ @ =1 moiyyaeM, uto cos’ o =1-sin’ a.
T.K. @ ABIAETCA YyIIOM 2-OU YETBEPTH, TO €r0 KOCUHYC OTPULIATENICH. 3HAYNT

2
: 5 %[44 12
cosa =—J1-sina =—_[1-| — =—\/1——=—\/—=——.
“ =7 [13} 169 V169 13

5

. sine 13 5 13 5 5
Haiinem tge 1o popmyie tga = ==2 - " .- |=—" tga=-——.
AeM tga 1O gopmysle  tga = =95 13(12 R 9T
13
Haiinem ctge mo popmyie
_12
Ctgazc(_)ﬂziz_g.gz_gz_zz, Ctga=—2—
sina 9 13 5 5 5
13

OtBeT: cosa = —E, tga = —i, Clga = —22.
13 12 5

IIpakTnueckas padora Ne3
Tema: [IppMeHeHNe TPUTOHOMETPUYECKUX (POPMYJI K MPEOOPA30BAHUIO
BbIPAKCHUM.
Henn:
- BbIpa0aThIBaTh HABBIKU UCTOJIb30BAHUSI TPUTOHOMETPUUYECKUX (POPMYIT ITPU
YIPOILEHUHU U TPEoOpPa30BaHUN TPUTOHOMETPUUECKUX BBHIPAKEHUH.

Hopma Bpemenu: 2 yaca
OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, CIPABOYHbIN MaTepHal Mo
TPUTOHOMETPUH.



Xon padoThI:
Hcnonb3ys cipaBoOYHbIH MaTepHAJI BBINIOJHHUTE 32/IaHUSA
1. JlokakuTe TOXKIECTBO:

a)l+tga) +(1-tga) = - 2_. 6)(tga+ctga) —(tga —ctga)’ =4

0s’ «

2. YOpoCTUTE TPUTOHOMETPUUECKHUE BBIPAKECHU:

1 Sina Cos « 1 1 1

—— -1, 0)1- , 6)1————; 2)— ——
sin® Clga Cos” sing—-1 sina+1

a)

3. I[OKa)KI/ITC, 4TO IIPpU BCCX NOIIYCTHUMBIX 3HAYCHUAX « , 3HAYCHUC BBIPAKCHUA

sina—cos’a+1. _ 1+2sina cosa

HE 3aBUCHUT OT « . a) (sin 20{) ; 0) (sin @ +cos &)’
4. ITpeoOpazyiiTe TPUTOHOMETPUUECKHUE BBIPAKCHUS:
2) cos’atg’(-a)-1 0) sinlo: Jtrgc(o_so([)a) ‘ %

5. YnpocTture BbIpaKEHHUS:

2
a) 2% g 6)t92a !costa 8) sin? x +cos” X +tg*x
1+sinx tg°a+1
: 2 g 2 5 cos’x-1 1 1
2) (sinx—2cosx)’ +4sinxcosx  0) tg’x(1-sin’x) e) Tlthggctg§
sin® x —

CnpaBouyHbIii MaTepHAaJ
OcHoBHbIE hopMyabI
sin’x+cos’x =1, xeR.
sinx V4
tgx=—, X#—+7k keZ.

ctg X:C?ﬂ, x=rk, keZ.

, X¢£+7rk, keZ.

xzxk, keZ.

11



tgx-ctg x =1, x¢%k.

JonmosHuTeabHbIE GOPMYJIbI
sin®x=1-cos’*x, xeR.

cos’x=1-sin’x, XxeR.

IIpakTn4yeckas padora Ned
Tema: ®opmyabl IpUBeIeHUS
Henu:
- TI03HAKOMHUTHCS C MOHATHEM (POPMYJT TPUBEACHUS, IIPABUIIOM,
C MOMOIIBI KOTOPOTO MOKHO 3amucaTh JIto0yIo (popMyily npuBeACHUS
He npuderas K Tadauie;
- HAY4YUTbCA UCIIOJIB30BATh MPABUIIO MPUMEHEHUS (POPMYIT TPUBEACHUS,
IPUBOJS BBIPAXKEHUS K TPUTOHOMETPUUECKON (DYHKIIUH YTIJIa.

Hopma Bpemenn: 2 yaca

OO0opynoBaHme: MHCTPYKIIMOHHAS KapTa, GOpMYIIbl IPUBECHUS, CIPABOYHBII
MaTepuall o TPUrOHOMETPHUH.

Xoxa paborhi:
1.ITo3HakOMBTECH C OCHOBHBIMU BONPOCAMU TEMBI.
V4 3
Tpuronomerpruueckue GyHKIIMN yTIIOB BUIA 5 ta, 7t A + @, 27 £ @ MOTYT OBITh

BBIPKEHBI Yepe3 PYHKIMHU yIia« € TOMOIILI0 POPMYII, KOTOPhIE HA3bIBAIOT
Gdopmynramu npusedeHusl.
2. B Tabnune ganbl GOpMyIbl MPUBEICHUS JJIsI TPUTOHOMETPUUYECKUX (QYHKITUN.

®yuknus (yroa | 90°- 90°+ | 180°- | 180°+ | 270° - | 270° + | 360° - | 360° +
B °) a a a a a a a a
sin coso [coso | sino | -Sino | -cosS o | -cos o | -sinao | Sin
COS sin o |-sina | -cosa | -cosa | -sino | sino | cosa | Cosa

-ctg
tg ctg a o -tgo | tga | ctga | -ctgo | -tga | tga
ctg tga | -tga |-ctga | ctga | tga -tga | -ctga | ctga

®yukuus (yroa |(nw/2 - |m/2+ r—a | n+a 3n/2 — |3m/2 + rr—al2m+ o

B pazu.) o o a a

12




[TpocaenuTe mo Tabmauie 3aKOHOMEPHOCTH, UMEIOIINE MECTO ISt GOPMYIT
MPUBEACHUS, 3aMUIIUTE UX B TETPAb:

- (yHKIMS B MTpaBOil YacTU paBEHCTBA OEPETCs C TEM K€ 3HAKOM, KaKOW MMeeT
ucxoHas PyHKIMS, €ClId CYUTATh, UTO YIOJl @ SBJISIETCS YIJIOM MEPBOM YETBEPTH;
- ISl YIJIOB 7 £ @, 27 £ @ Ha3BaHUE UCXOJHON (PYHKIIMU COXPAHSETCS;

T 3T o
- UL YTIIOB ta, > + ¢ Ha3BaHHE UCXOTHON (DYHKIIMU 3aMEeHseTCs (CUHYC Ha

KOCHUHYC, KOCHHYC Ha CUHYC, TAHI'€HC Ha KOTAHI'€HC, KOTAHI'€HC HA TAHT€HC).
3. PaccMmoTpuTe npuMep 1o UCMOIb30BAHUIO 3aKOHOMEPHOCTEN ISl POpMYIT
IPUBEICHUS:

3aoanue: Boipazuts tg(n- a ) 4epe3 TPUrOHOMETPHUYECKYIO (QYHKIUIO yIia « .

Pewenue:

Ecnu cuutath, uto o siBisercs yriom | uetBeptu, T0 - o Oymet yriom |l
YEeTBEPTH, BO BTOPOI YETBEPTH TAaHI'€HC OTPHUIATENICH, 3HAUYNUT B IIPABOM YaCTH
paBEHCTBA CIIEAYEeT IMOCTaBUTh 3HAK «MUHYC». [IJIs yriia 7t- o« Ha3BaHHUE UCXOMHOM
GYHKIMHM «TaHreHey» coxpanseTcs. [Toatomy tg(n- a )=-tg«

3. BoinonauTe crneayromme 3aaaHus:
1) [IpuBenuTe Kk TpUroHoMeTpuueckon GyHkimu yria ot 0°0o 90°:  tg 137",
sin(-178°), sin 680°, cos(-1000°)

2) Hatinute 3HaueHue Beipaskenus: Sin 240°, cos(-210°),  tg 300°, sin 330°, ctg
225°%sin 315°

1) Vnpocrture BeIpaxkeHue: sin(a — %); cos(a —rx); ctg(a—360°); tg(—a+270%)

4) TlpeobpasyiiTe BEIpOKEHUE:
a) Sin(90 *-a)+cos(180°+ a)+tg(270°+ a)+ctg(360°+ «)
6) cos(—a)cos(180° + &)

sin(—«)sin(90° + @)

IIpakTnueckas padora NeS
Tema: @opmyJibl CYMMbI M PA3HOCTH CHHYCOB M KOCHUHYCOB.
Henn:
- BbIpa0aThIBaTh HaBBIKK UCIOJb30BaHUS (POPMYJI CyMMbI CUHYCOB U KOCHHYCOB

JUISL IPe00pa30BaHUsI TPUTOHOMETPUUECKUX BBIPAKECHU.

Hopma Bpemenn: 2 yaca
13



OO0opynoBanme: HHCTPYKIIMOHHAS KapTa, CIPABOYHbBINA MaTepHall Mo
TPUTOHOMETPUH.

Xoxa pab6oThi:

Hcnonp3ys cupaBOYHBIM MaTEPHUA 10 TPUTOHOMETPHUM YIIPOCTUTE BBIPAKEHHUS:

sin(a. + B) =sina - cos p+ CoS a - sin B
sin(a.— B)=sin a - cos B —COS a - sin B
cos(a+ B)=cos a - cosP—sSina - sin P
cos(a—P)=cosa - cos P +Ssina - sinf

t + t
tg(o+ B) = ffga gthB
t —1
ea-p)= e gtgﬁ
T
cte(c - B) = tht‘; 'Bcfit[; -

IIpakTnueckas padora Ne6
Tema: YnpoueHnue TPUrOHOMETPUYECKUX BbIPAKEHUI.
Henn:
- BbIpa0aThIBaTh HaBBIKM UCTIOJIb30BAHUSI OCHOBHBIX TPUTOHOMETPUUECKHUX
dbopmyn nms mpeoOpa3oBaHUsI TPUTOHOMETPUYECKUX BBIPAKECHUH.

Hopma Bpemenn: 2 yaca

OobopynoBaHme: HHCTPYKIIMOHHAS KapTa, CIIPABOYHBIA MaTepua 1o
TPUTOHOMETPHH.

Xoxa pab6orhbi:

Hcnonb3ys cripaBOYHBIN MaTepral 0 TPUTOHOMETPHUH YIIPOCTUTE BhIPAXKECHHUSL:

1) (g +ctga)(1+cosa)(l—cos ) ;
5 (sina +cosa)® -1
ctga —sinacosa

14



3) sin* a +sin® a cos’ a + cos’ ¢;
4) sin® o +sin® arcos® o + cos* «;

5) (sin(z + ) + cos(% +a))? + (cos(27 — a) — sin(%ﬂ —a))?;
6) cos(% +a)cosa + sin(% +a)sing;

7) sina sin(a + B) + cos a cos(a + f);

= asin(%ﬂ—a);

8) 4sin < sin
2

9) 20082 FEE _osin2 4.
4 4

H 2
10) (3|nﬂ+.cos,8) )

1+sin2p
11( sz, cosa

- - jsinza;
l+sinag 1-sSina

5 1+cos(z+ f) .
sin(z — )

1-cos2a +sin2a .

13) - ;
1+cos2¢+Sin2a
14) ctg S(1—cos 253).

IIpakTnueckas padora Ne7
Tema: Pemienue ynpaskHeHUil 10 TPUTOHOMETPHH.

Henu:
- BBIpabaThIBaTh HABBIKK MCIIOJIB30BAHUS OCHOBHBIX TPUTOHOMETPHUUICCKUX
dbopmya 115 TpeoOpa3oBaHUsI TPUTOHOMETPUUYECKUX BBIPAKEHUM.

Hopma Bpemenn: 2 yaca

O6opynoBaHme: MHCTPYKIIMOHHAS KapTa, CIIPABOYHBIN MaTepua 1o
TPUTOHOMETPHH.

Xox paboThi:

W cronp3ys CrpaBOYHBIN MaTepHall 110 TPUTOHOMETPUH BBIITOIHUTE CJIEIYIONIUE
3aJJaHus:
1) Haiigure HanboIbIIee 3HAUEHNUE BHIPAIKCHHSL:
1) 1—(cos® a —sin® a);
15



2)1-sinxcosatga,
3) cos’ atg’a +5c08* a —1;
4) sina + 3sin”® o + 3co0s” «.
2) JIOKaXKuTe TOXIeCTBa:
1) (tga+ctga)® — (lga —ctga)® =4
2) (2+sin B)(2—sin ) +(2+cos B)(2—cos B) =7,
) ctga + sha _1 X
l+cosa sina
4) (sinar +cosa)® + (sina—cosa)® =2
0P S8 igp;

l1-sing 1+sinpg

6) (sina +cos ) —sin2a =1.

3) Haiimute sin(a+/f), eciu sina = % sin B = —j{—i, OL- YTOJI BTOPOH YeTBEPTH, a

- yroJy yeTBepTOi YETBEPTH.
4) YTIpoCTUTE BBIPAIKCHHS:
sin2p
PSSR RY/d
1+cos2p cos[— —20:]
2) ctga(l—cos2a), 5 ctg(w + )
1+ cos2a :
3 1+cos(z+a) . ’
sin(z — a)

2) %—cosZa g z+a :
sin(z +2a) "\ 2

6) (tga+ctga)(l +cosa)(l —cos @) -
7)sin® @ +sin” @ cos’ & +cos’ @

IIpakTnueckast padora Ne 8

Tema: KomiuiekcHbIe uncia. Ajredopanyeckue aeiicTBHsI HAl KOMILJIEKCHBIMH
YHCcJaMHU.

Henn:

- MO3HAKOMUTKCA ¢ (PopMysIaMu anredpandecKux ASHCTBUM HaJ KOMITJIEKCHBIMU
YUCIIAMH, HAYYUTHCS BBITIOJHSTh CIOXKEHHUE, BRIYUTAHUE, YMHOKECHUE U JICTICHUE
JIBYX KOMILJIEKCHBIX YUCEI.

Hopma Bpemenn: 2 yaca
OO6opynoBanme: HHCTPYKIIMOHHAs KapTa, yueOHuk [1.T.AnnanacoB «COopHUK
3a/1a4y 10 MaTeMaTUKE.

Xon padoThI:
1. Ilo3HakOMbTECH C OCHOBHBIMH BOIIPOCAMU TEMBI
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KommnekcHble 4mclia BO3HHKAIOT B CBSI3H C 3a,uaqel71 peICHUs KBaApPaTHBIX
ypaBHeHHﬁ. TaK, OoCTaBas’Cb BO MHOXKCCTBC I[GI\(JICTBI/ITGJILHBIX qHuCCJI, HCBO3MOXXHO
PCIINUTL KBAJAPATHOC YPABHCHHC, IHCKPHUMHHAHT KOTOPOTO MCHBIIC HYJIA.
KommnekcHbie uncia HGO6XOI[I/IMBI B PA3JIMYHBIX ITPHUIIOKCHUAX MATCMAaTHKU.

Komnnexcuoe YUucmio — 9TO BBIPAXCHUC BHUAa Z=X+ |y,
(1.1)

rae X, Y — BEIIECTBEHHBbIC uncia, a i=~—1 — muumasn edunuya. llepBoe u3
BEILIECTBEHHBIX YHCEII, X, HA3BIBACTCS 8euieCmeeHHOl (0eliCm8UmesibHOl) Yacmuio
KOMITJICKCHOT'O uncia (Mcroib3yercs o0o3HaueHue X =Rez); Bropoe, Y, - muumoi
yacmwio (Y =1mz). Beipakenune (1.1) Ha3bIBAIOT aneebpauyeckol hopmou 3anucu

KOMNJIEKCHO20 YUCIA.
ICIIOM, COnpsidceHHbM K Z=X+1y, Ha3bIBAIOT 4YUCIO Buia Z=X-—Iiy. Hcnone3ys dopmyiy

Pa3HOCTH KBaJApaTOB, IIOJIY4acM, 4YTO ZZZX2 + yZ. Mo>xHO JOKa3aTb, YTO

KOPHSIMHM KBaJpaTHOTO YPaBHEHHUS C OTPULATEIbHBIM AUCKPUMUHAHTOM SIBJISIFOTCS
JIBA COIPSKEHHBIX KOMIUIEKCHBIX YHUCIIA.

CrpaBemuBbl  CIEAYIOIIUE HpABUIA  aApUPMemUuyecKux Oeucmeuti Hao
KOMNJIEKCHIMU YUCIAMU Zy =Xq + 1Y U Z5 =Xy +1Y5 !

Dz £z, =(% +iy) (X +1Y,) =X £ %) +i(y; £ Y5) (ocymiecTBIsIeTCS
CIIOKEHUE WM BBIYUTAHUE alNreOpandecKux JBYWICHOB H
MIPUBEJICHHUE TI0I00HBIX );

2)71 -2, = (X +1y1) - (X +1Y5) = (X X0 — YY) +1(X Yo + Xp¥1)  (ocymecTsisiercs
MEPEMHOKEHUE areOpanyecknX JBYWICHOB U TIPHUBEACHHUE
OJOGHBIX C Y4ETOM TOTO, 4TO 2 = —1);

3)ﬂ _uzy (o ?Y1)(X2 - i_yz) _ (XaXo + Y1Yo) +i(Xa Y1 — X Y5)

Z; 237, (X +1yp)(Xp —1y;) X5 + Y3

BO3MOJKHA TOJIBKO B ciIydae, korjaa z, =0+i0=0).

(aTa omepanus

oumep 2. BpIUNACINTD z =

35 4i M yKa3aTb BCIICCTBCHHYIO W MHHMYIO 4YaCTH IIOJYYCHHOTIO
+ 4l

KOMIIJIEKCHOT'O YHMCJIa.
uieHue. JIecTBys B COOTBETCTBUM C IIPABUJIAMHU M1OJIyYaeM:
_2-7i (2-7i)(3-4i) 6-8i-21i+28i° 6-29i-28 -22-29i 22 29..

T 3+4i (3+4i)(3-4i) 9-16i° 9+16 25 25 25

22 29
o3ToOMy Rez :—2—5 , Imz :—2—5.

3ananme 1. Beruuciuts, BBIHCATH BEIIECTBEHHYIO 1 MHUMYIO YacTH
ITOJIyYEHHBIX KOMIUIEKCHBIX YHCEIL.

1) (2-3i)—@+i)(2i-1) 2) 243 3) 6i4 1!
1—i 2-3i

L+

4) (3+I)E

3ananue 2. BoimoaHuTe NelCTBUSA HaJl KOMIUIEKCHBIMU YHCIIAMU:
17



1) (-12+5i)+(7-3i)

2) (5+7i)(-3-4i)

3) (-2+3i)(1-4i)

4) (-10-8i)-(7-6i)

5) (-7-8i)-(3-4i)

6) (-3+5i):(5-6i)

7) (10+3i):(20-12i)

8) (2+i):(-4-3i)

9) (-2-3i):(8-9i)

10) (0,5-4,3i):(-3+2i)
11)  (2,5-1,71):(5-4i)

12)  (5+2i):(2-51)+(3-41):(4+3i)
13) (6-2,51)(7-51):((5,1-8)

IIpakTnyeckas padora Ne 9

Tema: Pemienue ypaBHeHMH ¢ OTPUUATEIbHBIM AMCKPUMHUHAHTOM.

Heasb:

- IO3HAKOMUTHCS ¢ (hOpMYyJIaMu PEIICHUs KBAPATHBIX YPaBHEHU C
OTpHULATEAbHBIM JUCKPUMHUHAHTOM, HAYUYUTHCS PEIIaTh YPAaBHCHUS C
OTPpHUIATCIIbBHBIM JUCKPHUMHUHAHTOM.

Hopma Bpemenn: 2 gaca

Oo6opynoBanme: MHCTPYKIIMOHHAS KapTa, yueOHuK [1.T.AmanacoB «COOpHUK
3aJla4y M0 MaTeMaTUKE»

1.

2.

1)

Xoxa padorhr:
3anummre GopMyIIbl A1 HAXOXKIEHUS JUCKPUMUHAHTA U KOPHEH
KBaJPaTHOTO YPABHEHMS B CIIy4ae OTPULATEIBHOTO TUCKPUMHUHAHTA.
PaccMmoTpuTe 1 3anUIIKMTE IPUMEDP PELIEHUS YPABHEHUS C OTPULATEIBHBIM
JUCKPUMHUHAHTOM.

Ilpumep 1. Pemiuth ypaBHEHUE x> —6x+18=0.
Pewenue. JIMCKpUMUHAHT JTAHHOTO YpaBHEHUSL:
D=(-6)"-4-1.18=36-72=-36 MEHbBIIC HYJs, HO TEIEPh MBI MOXKEM
BOCIIOJIL30BaTHCS MHUMOM €IMHUIIEH:

6436 6++/36-V-1 6+6i

2 2 2 2

, T.. X, =3+3i; x,=3-3i.

Pemmre kBajipaTHbIe ypaBHEHUSI C OTPULIATEIIBHBIM TUCKPUMUHAHTOM:
2
x“-4x+5=0
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2) x*-6x+16=0
3) x*+2x+3=0
4) x*+4=0
5) x*+4x+12=0
6) x°-4x+8=0
7) x*-2x+5=0
8) 2x*-x+1=0
9) x*+6x+18=0
10) x*+8x+17=0
11) x*+x+1=0
12) 3x*+x+1=0

IIpakTuyeckas padora Ne 10

Tema: KopeHb N-0ii CTeNEHU U €ro CBOMCTBA.

Henu:

- IO3HAKOMUTHCS C ONPEACICHUSIMU apUPMETUUECKOTO KOPHS, KOPHA N-0ii
CTEIIEHH, CBOMCTBAMH KOPHs N-OM CTEIICHH,

- UCII0JIb3Y$ CBOMCTBA KOpHEH N-1f cTeneHu 100UThCs 6e30nO0YHOT0
peoOpa3oBaHus BbIPAXKEHUH, COEPIKALIUX PaUKAIIbI.

Hopma Bpemenn: 2 yaca

Oo6opynoBanme: MHCTPYKIIMOHHAs KapTa, yueOHuk A.H.Konmaropos 10-11ki
«Auredpa 1 Hayasla aHaJIu3ay.

Xoxa padorsr:

3anuimMTe ONpeaeIeHUe KBaAPaTHOrO KOPHS U3 YKCIIA a.

3anummre onpeneneHue apuPpMeTHIECKOT0 KOPHS N-0¥ CTENEHU U3 YKCIa a.
3anumuTe onpeAesieHUe KOpHS N-0i CTENEHU U3 YKca a.

PaccMmoTtpurte npuMepsl pelieHns: ypaBHEHUN.

3anuumTe OCHOBHBIE CBOMCTBA KOPHEN, PACCMOTPUTE TPUMEPHI
IIPUMEHEHUS STUX CBOMCTB.

6. Brimonnure 3amaHus:

o R

1) Bbruuciuts:

1. 3A25: 2. 4/0,0001; 3. 3

. §/-32;
4, 3/8.8/4: 5. 3/9.24: 6. 3“?3;5;
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7. 3/0,001-27; 8. +3/2°.6 ;
9. 3/,/0,000001 - /v/256 .
10. 3/0,064 ; 11.4/81; 12. 1/-128;

7
13. 3/25.3/5; 14. ¥/48-162 ; 15. V2 ;
16. 4/0,0081-16; 17. 3/2°.6%2

2) BpiHeCTH MHOXUTENIL 332 3HAK KOPHSI:

4/48
332
Yo
8/32x°y*? .

3) BHecTH MHOXUTENb MOJA 3HaK KOPHS:
1. 2-%3;

2. 3x%-[5xy

3.3-42;

4, 2x2-3/5x

4) IlpencraBuTh B BHUJE Ya:

1. 3Vx;

2. Jx®-x

3. V2;

4. Jx-3x.

5) CpaBHUTH ymCIHa:

1. 3/23u 3/25;
2. J5u 7.

o0k wnPE
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CripaBo4HBI MaTepual

Kopuu

Kopnem n-oti cmenenu w3 4nciia a Ha3bIBa€TCA TAKOE YUCIIO, N-ast CTETICHb
KOTOPOT'0 paBHa a.

Apugmemuueckum koprnem N-0i cmenexu U3 YUCa a Ha3bIBAIOT HEOTPULIATEIBLHOE
YHUCIO0, N-as CTENEeHb KOTOPOro paBHa a.

Ceoiicmea KopHeil

Jiis mr0060r0 HATYpabHOTO N, 11E0T0 K 1 JTF0OBIX HEOTPHUIIATEIBHBIX YUCelT d U b
BEITIOJTHCHBI PaBEHCTBA!

)¥ab =%a -¥b
2)\E_%(b¢0)

Ii/a =¥a (k > 0)
4)¥a ="Ya* (k > 0)
5)1/a* = (Va) (eciu k <0,mo a = 0)

6) s mobwix uucen a u b, maxux, umo 0 < a < b, seinoansiemces nepasencme o n/a < 4b.

IIpakTnueckas padora Ne 11
Tema: CTeneHb ¢ paliMoOHAJIbHBIM NOKA3aTeJIEM.

Henn:
- IO3HAKOMMTHCS C OMPEAETICHUEM CTETIEHU C PAlIMOHATIbHBIM
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MoKasaTeJieJieM, CBOMCTBAMHU CTEIMIEHU C PAIIMOHATBLHBIM MOKA3aTeNeM;

- ACIIOJIb3YS CBOMCTBA CTEIIEHU C PaIlMOHATBHBIM MTOKa3aTeIeM
TOOUThCA 0e30IMO0YHOr0 MpeoOpa3oBaHuUs BRIPAKESHUM, COAEPIKAIITIX
CTETICHH, CIIOCOOCTBOBAThH BHIPAOOTKE HABHIKOB CPABHEHUS YHCET,
UCTIOJNIB3YS CBOMCTBA CTENEHH C PAIlOHATBHBIM TTOKA3aTEIICM.

Hopma Bpemenu: 2 yaca

Oo6opynoBanme: nHCTpYKIMOHHAs KapTa, yueOHuK A.H.Konmaropos 10-11kn

«AnreOpa 1 Hayasla aHAIIA3ay.

Xoxa paborhi:

N =

3anummuTe OIIPpCACIICHUC CTCIICHU C pallMOHAJILHBIM IIOKA3aTCJIICM.
3anuImTe CBOMCTBA CTEIICHEH ¢ paduOHAJIbHBIM IIOKA3aTCJICM.

3. PaCCMOTpI/ITG " 3alIMIIHUTC IIPUMCPBI HAXOXKIACHUA 3HAYCHUA BI)Ipa}KGHI/If/'I,

COACpKaIMX CTCIICHHU.

4. BrImoJHUTE CICAYIOIIHC 3aJaHNnA:

| BapuanT

Hp€I[CTaBI/ITB BBIPpAXKCHHUC B BHUJIC
CTCIICHN C palrOHAIILHBIM
ITOKAa3aTCIICM.

Hpe,Z[CTaBI/ITB BbIPa)KCHUC B BUIAC

KOPpHA K3 YHCJIa WJIW BBIPAKCHHA:

3
75
_2
5x 3;
(6a); :
(x=y)e.

Beruucnurs:
1

164

lIBapuanT

IIpencraBuTh BBIpA)KEHUE B BUJIE
CTENEHU C PAlUOHAIBHBIM
MMOKa3aTeJIeEM:

HpC}ICTaBI/ITB BbIPA)XCHUC B BHUIC

KOpHA K3 4YHCJIa WKW BbBIPAKCHHA:
8

911;
_2

7y °;

(5x)g;

6(a—b)s.

Beruucnurs:
1

1212;
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83,
1

37.814;

1
0,01 2;
~17-125%% 1+18°;
6237 .(0,25)%

2 1 ,

643 .42 -(8°)°.

CpaBHUTH ynuCna:
2 2

433U 8,23:
2 1

035U 03 3.

Crenenu

m
CreneHplo yncna a ¢ pallMOHAJIBHBIM MOKA3aTCJIeM I'=—, r¢ M — 1EJI0€ YUCJIo, a
n

83:
1
272.162;
1

0,001 3;

_15.81% _19°:
6% .18/ .40

1

625 .57 (32°)°.

CpaBHUTH ymCIHA:

_2 2
32°%°u 26 °;
4 2

65’1 6,55,

CnpaBouHbIii MaTepUaJl

N — "HatypanbHoe (N>1) Ha3biBaeTcs yncio Ya".

Ceonicmea cmeneneii

23



,ZZ]Z}Z JIH00bIX payuoHanbHvlx I u S u J06bIX nonodcumenvrvix a u b Cnpa6€0ﬂl/t6bl
paeencmea.

Da"-a*=a""
2)a":a*=a""
')’ =a"
4)(ab)" =a"-b’

{23

6) Ilycms r- payuonanvroe yucno u 0<a<b. Toeoa
a"<b" npur>0,

a">b" npur<0.

7) [Insa mio6wbix payuonanvhsix ¥ u 'S uz Hepasencmea r>S ciedyem, umo
a">a’npua>1,

a"<a’npul<a<l.
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IpakTnueckast padora Nel2

Tema: IIpeoOpa3zoBaHue BbIPAKEHUI, COAEPKAMX CTENIEHU U KOPHM.

Henu:
- BBIpa0aThIBaTh HABBIKK NIPEOOPA30BAHUS BEIPAKECHHM, COACPIKAIINX CTCTICHH U
KOPHU.

Hopma Bpemenn: 2 yaca

O6opynoBanme: MHCTPYKIMOHHAS KapTa, CIPABOYHBIN MaTepual.

Xoa pab6oThi:

Hcnonp3ys cripaBOYHBIM MaTEPHUa BBIIIOJHATE 3aJaHUSA:

BAPHUAHT 1

BeramucianTs:

1) 3/0,064. 2) 4f8L. 3) 1/~128. 4) ¥25.35.

1)

1)

YrpocTuTs:
4/8a3 4/2a5 2) 3—“108bll 3) 5—“9)(2
' ' ap? 2/288x"

BrinecTu MHOXXUTEIIB 3a 3HAK KOPHAI:

1) ¥32. 2) ¥a*. 3) Y16.a°-b°. 4) Y8l.a%b°.

Buectn MHOKUTEIH 101 3HAK KOpHH:
1) 3-42. 2) ¢-42. 3) 2x-35x. 4) 2-x*-3/3xy .
BAPHAHT 2

BeraucianTe:

1) 3125, 2) 4/0,0001 . 3) g/-32. 4) 3/8-34.

YpocTuTs:

sfo0F 5[0 2) 3/160x"° 3) 35x*
e Usxt 3/160x*°

Sy

V72

o
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BrinecTu MHOXKUTEIB 3a 3HAK KOpH::

1) ¥81. 2) 4a”.  3) y32.x°.y*.  4) 3f6a-xty2,
BHecTr MHOKUTEITB O] 3HAK KOPHSL:
1) 2-3/3. 2) x-3Bx. 3) 3-x-4Bxy. 4) 2.y*3/axy.
0Ob0obweHue nonamus cmenenu
BAPUAHT 1
[TpencTaBuTh BBIpOKEHHE B BUJC CTCIICHU C PAIMOHAIBHBIM IOKa3aTeleM
(1-4).
1) J7. 2) 415. 3) Yb*. 4) 3/3°.
[IpeacTaBuTh BhIpaKEHUE B BUC KOPHS U3 YKCIIa WM BeIpakeHus (5— 8).
3 1 3
5) 2¢. 6) 8¢. 7) 4b’. 8) (2b)§.
Boraucnuts (9 — 20).
1 3 2 1 2 1
9) 814. 10) 362. 11) 273. 12) 00013. 13) 2.643. 14) 47*.83,
15) 10-3275 -10°.
BAPUAHT 2
[IpencTaBuTh BBIpaKCHHE B BHUAE CTEIECHH C PAIMOHAIBHBIM IOKa3aTeaeM
(1-4).
1) Vi2. 2) ¥15. 3) ¥m°. 4) Ya=.

[IpencTaBuTh BhIpaKEHUE B BUJIE KOPHSI U3 YKCIIA WM BhIpaxeHus (5— 8).
4 3

7 2
5) 8. 6) 7°5. 7) 5m°. 8) 6ms.
Beraucnuts (9 — 20).
1 4 1 3 2 1
9) 362. 10) 275. 11) 0012. 12) a92.  13) 3.8, 14) 2°.645.
15) 10-243% ~10° .

IIpakTnueckas padora Ne 13

Tema: IIpeodpa3oBanue rpadpukos.
Henn:
- MO3HAKOMUTHLCS C ONPENEICHUEM YHCIOBOM (YHKIMH, apryMEHTa W 3HAYCHUS
bynkuuu, rpaduka GyHKIUH, IpaBUIaMU TpeoOpa3zoBaHus rpauKoB;
- HAY4YUThCS CTPOUTH Ipaduku (DyHKIMI, UCTIOIB3Ysl MpaBuia MpeoOpa3oBaHUs -
NepeHoc, CxaTue, 0TOOpaxKeHue.
Hopma Bpemenn: 2 gaca
OO6opynoBanme: HHCTPYKIIMOHHAs KapTa, yueOHuk A.H.Kommaropos 10-11xk

«Anre0Opa 1 HayaJla aHAJIN3ay.

Xon padoThI:

1. 3anummre onpeneneHne YUCIOBON (QYHKIINU.

2. 3anuiuTe ONpeeeHns apryMeHTa U 3Ha4eHUsI (PYHKIINU.

3. 3anumuTe MOHATUE TpaduKa GyHKIUH.
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4. 3anummure mpaBwIo UIst moctpoeHus rpaduka pynkmm f(X)+b u
paccMOTPHUTE TIPUMED.

5. 3anummmre npaBwiIo It moctpoeHus rpaduka Gynkiun Kf(X) n
paccMOTPHUTE TIPUMED.

6. 3amuiuTe npaBuiIo I ocTpoeHus rpaduka ¢pynkuuu f(X-a) u
paccMOTPHUTE TIPUMED.

/. 3anummuTe MPaBUIIO JIJIsl MOCTpOeHUs rpaduka GyHKIUNA f(%) u

pPaccMOTpHUTE TIPUMED.
8. B omHOi1 1 TO XKe cucTeMe KOOpAMHAT MOCTPOTe rpaduku (PyHKITHI:

a. y:l ’ y:i +2, y:_l

X X X—2
b. y=x4, y=4-x%, y=-(x-2)°,
1
C. y=——+1
y X—3

d. y=1-(x+2)?,
e. y=(x-2)*4,
f

y:2+£
X

CnpaBouyHblii MaTepUaJ U 00pa3ubl pelIeHUs
IIpaBuia npeodpaszoBanusi rpapuKoB GPyHKIUH
1. Jns nocrpoenwus rpaduka ¢pynkuuu Y=F(X)+b, rue b — mocrosiarOE ynCoO,

Hasio nepeHectH rpaduk f Ha Bekrop (0; b) B1oib 0cH opuHaT.
yT y = x*+ 1 _

2. Jlns moctpoenus rpaduka pynkiun y=Kf(X) Hago pactsaHyTh rpaduk
¢yukuuu y=f(X) B K pa3 Bmoss ocu opauHar.

3ameuanue: Eciau 0<| K| <1, To pacTsokenue ¢ koaddunrenToM K Ha3pIBarOT

cxatuem. Eciu k<0, To 11 moctpoenus rpaduka ¢pynkuun Y=Kf(X) Hamo

CHayasia pacTsHyTh T'paduk B |k pas, a 3aTeM OTPa3UTh €r0 CUMMETPUYHO

OTHOCHUTEIBHO OCH a0CIIHCC.
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3. I'paduk pyukuuu y=Ff(x-a) nomyuaercs u3 rpaduka f mepenocom (B1osb ocu
abcuucc) Ha BekTop (a;0). O6pature BHUMaHUE, 4TO eciid a>0, TO BEKTOp
(a;0) HampaBJIeH B MOJIOKUTEILHOM HaIIpaBJICHUU ocH abctwce, a mpu a<( —
B OTPHUIIATEIILHOM.

4. Jlnsa moctpoenus rpaduka Gyskimn y=F( (fj HaJI0 MOABEPTHYTH Tpaduk
K

¢ynkuuu f pacrsoxenuto ¢ ko3 dunmenrom K Baonb ocu adbenucce.
= aE

ry

IIpakTnuyeckas padora Nel4
Tema: Bo3pacranmne u yobiBanue GpyHKUMH. IKCTPEMYMBI.

Henn:
28



- MIO3HAKOMUTHCS C MIOHATUSMU BO3pACTaHUSI U yObIBaHUS (DYHKIUH,
sKcTpeMyMamMu GYHKIHUU, HAYYUTHCS HAXOAUTH MPOMEKYTKH BO3pacTaHus U
yObIBaHMS (PYHKIIMU, TOUYKH SKCTPEMYMa U SKCTPEMYMbI (DYHKITUU O TpauKy.

Hopma Bpemenu: 2 yaca

OO0opynoBanme: HCTPYKIIMOHHASA KapTa, y4eOHUK
Teopernueckuii MaTepua
Onpenenenue Bo3pacrawmieii pynknuu. Oynxmus y=f(X) Bo3pacraer Ha

= x,e X, x,>x
uHTEpBaNe X, €CI s 00X *1 = Xy 2e4 X2 X i nomaseres

HEPaBEHCTBO Sl )> flx ). Jpyrumu cioBamu — OOJIbIIIEMY 3HAYEHUIO apryMEHTa
COOTBETCTBYET OOJIblIIee 3HaUeHUE QYyHKIIUU.

Onpenenenne yobiBawmeil pynxkoun. Oynxius Yy=f(X) yobiBacT Ha

neX 4 X, € X,

X, > X
UHTEpBaje X, eCau s JTF0OBIX : BBIITOJIHAETCS

HEPABEHCTBO fle )< flx ) Jpyrumu cioBamu — 00JIbIIEMY 3HAYEHUIO apryMEHTa
COOTBETCTBYET MEHbIIIEE 3HAUYECHUE (DYHKIIUH.

|

1 q
wwi.oleverstvgdents. | Wwi.Cleverstugents.ru

fixg) [T T
- S I
.'I

|4 |

/o

S/

f(x2)]

|
|
|
|
fixz) - -}- 1L — -}Ill

foxg | |
| I
. . } — . . . } —
L] 1 xi 1 }::2 L] | xi 1 ":2
BO3pacTawan gyHKuHAa vBLIBEOIWEA HYHKLHA

3AMEYAHMUE: ecnu dbyHKIIMS onpenesieHa U HEMpephIBHA B KOHIIaX MHTEpBaJIa
BO3pacTaHus WK yosiBanus (a;b), To ecth nmpu X=a u X=b, T0 3TH TOUKH
BKJIFOYAIOTCS B IPOMEXKYTOK BO3PACTAHUS WU YOBIBAaHUS. DTO HE IPOTUBOPECUUT
OTpeeNIeHHUsIM Bo3pacTarouieil 1 yobiBaroel (yHKIIUA Ha TPOMEXKYTKE X.

Touku 3kcTpeMyma, IKCTpeMyMbl QYHKIIMH.
Touky *¢ HaspiBaOT TOuKOi Makcumyma pynxuun Y=Ff(X), ecau m1s Bcex X us ee

Yo A
OKPECTHOCTH CIPABEUIMBO HEPABEHCTBO f1x0)2 f1%) 3paucrme QyHKIMYT B
TOYKE MAKCUMyMa Ha3bIBAIOT MAKCUMYMOM (PYHKIMH 1 0003HAYAIOT - max,
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Touky *¢ HaspIBalOT TOUKOH MuAMMYMa QyHkuuu Y=F(X), ecim 11 Beex X U3 ee

OKPECTHOCTH CIPABEJIMBO HEPABEHCTBO F06)= f ) 3paucnne GynKIUM B

TOYKE MHUHUMYyMa Ha3bIBAIOT MUHUMYMOM (PYHKIIMH 1 0003HAYAIOT Vmin,

X, — €3 X, +£],

Ilox OKpecCTHOCTBIO TOUKH *0 moHMMAarOT MHTEPBAJ ( rae ¢ -
9

JOCTATOYHO MaJIOC IIOJOXKHUTCIIbHOC YHUCIIO.

Touky MUHUMyMa U MAKCHUMyMa Ha3bIBAIOT TOYKAMH IKCTPEMYMa, a 3HaYCHUs
(GyHKIHUH, COOTBETCTBYIOIIME TOYKAM SKCTPEMYMa, Ha3bIBAIOT IKCTPEMYMaAMH

GyHKIUM.

h !
|\ www.claverstudents.ru

@ MHHMMYME Gy
# MERCHMYME! BYHRLEN
— 20— & TouKH MEHHMYME

TOYKH MaKCHMYMa

Ilpumep 1.Onpedenums no epaghuxy npomedscymru 803pacmanuisi yHKYuu.

T TT] FURRER |
; Al y=f [ L]
EEERY

| \\_" - =
_g\ o] 4 N . i
[ JIQf LA n \ LS
SEA Y
L T1T [ [ 1]

Ilpumep 2.0Onpedenums no epaguxy npomedxcymxu yovleanus QyHKYuuU.

30



Ipumep 3. Ykaoswcume epagpux 6o3pacmaroweti hyHxkyuu.

1) WitrTrl 2) A |
\ - A
o AN
/ \VANE \ \
R W A
3) A4 4) | *H
——
N N
0 x| 0 | _:‘_E
— _T'&J i
Ipumep 4. Yrkasxcume epagux yowviearowei hynkyuu.
1) ik 2 Y
,.!“1 LN ]
=t 1 | -'f \
o A AL /
| x ;ﬁ \
o 7%
Vi
3 i | 4 i .
) HP | ] ) A
F b 1 ‘1‘_'
—— T : A S L]
0 X | 0] %\ x
NS

Ipumep 5. Ykazamv unmepsanvt 6o3pacmanusi pyHKyull, 2paguxku KOmopvix
npeocmasienvl Ha pUCyHKAX.
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IIpakTnueckas padora Ne 15

Tema: UcciaenoBanue pyHKuumii.

Henu:

- IO3HAKOMUTHCS ¢ OOLIEH CXeMOoW nccaeaoBaHus QyHKINH,

- HAYYUThCS IPOBOJUTH MO O0IIEH cxeMe UCCiel0BaHue (PYHKIIMHU, CTPOUTh
rpaguk QyHKIMH, €CITU U3BECTHBI €€ CBOMCTBA.

Hopma Bpemenn: 2 yaca
O6opynoBaHMe: MHCTPYKIIMOHHAS KapTa

Xox padoThi:
1.ITo3HakOMBTECH C 0OWell cxemou UCCIe008anUsl DYHKYUL:

Haiitu oGnacTh onpeeneHus U 3Ha4eHUM JaHHOW (DYHKITUH.

BoisicHUTD, siBIIgeTCS U (YHKIMS YETHOM, HEUETHOM, MEPUOANYECKOM.
BbluncnuTh KOOpAUHATHI TOUEK MepeceueHus rpaduka ¢ OCsIMU KOOPIUHAT.
HaiiT mpoMexyTKH 3HAKOMIOCTOSIHCTBA (PYHKITUH.

BbIsiIcCHUTB, Ha KaKHX IPOMEXKYTKax (YHKIIHS BO3PACTAET, a HA KAaKUX
yOBIBaeT.

6. HaiiTu Touku skcTpeMyma U 3HaYeHUs! QYHKIUHU B 3TUX TOUKAaX.

Sl

2. Ana pyHKUMH, rpa@uKu KOTOPBIX U300pa)KEHBI HA PUCYHKAX, HAWAUTE
IPOMEXKYTKH BO3pACTaHUsI U yObIBaHUS (PYHKIMH, TOUKH MAaKCUMyMa U
MUHHMYMa, SKCTPEMYMBbI (DYHKITUH.
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3.IlpoBeauTe mo o0IIIeH cxeme nccieoBanne GyHKIIHMH, 3aJaHHbIX TpapuKamu:
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IIpakTuyeckas pabora Ne 16

Tema: CBoiicTBA TPUTOHOMETPUYECKUX PYHKIMHA (CHHYC, KOCHHYC).
Henn:

- IO3HAKOMUTKCSA € OOIIEH CXeMOIl UCCIe0OBaHUS TPUTOHOMETPUUECKUX
byHKIIHHA, BUIOM TpadUKOB CHHYCa U KOCHHYCA,

- HAYYUTHCSI IPOBOJUTH IO OOIIIEH cxeMe ucciienoBanne (DYHKIHMN CHHYCa U
KOCHHYCa, CTPOUTH TpadUKH TaHHBIX (PYHKITUH, €CIIM U3BECTHBI KX CBOMCTBA.

Hopma Bpemenu: 2 gaca

OO0opynoBanme: HHCTPYKIIMOHHAs KapTa, yueOHuK A.H.Kommaropos 10-11ki
«Anrebpa 1 Hayaya aHaIu3a .

Xoa pab6oThi:
1. 3anummre onpeneneHus GyHKIUU CHHYC U KOCUHYC.
2. [lo3HAaKOMBTECH CO CXEMOU HCCIENOBAHUS TPUTOHOMETPUIECKUX (DYHKIIUH,
uccienyire GyHKIIUN CHHYCa U KOCHHYCa M0 CXeMe:
1) oGmacTh onpeaeicHus;
2) 00J1acTh 3HAUYCHMIA;
3) 4€THOCTh, HEUETHOCTD;
4) HauMEHBIIHH MOJIOKUTEIBHBIN TICPUOT;
5) KOoOpaMHATHI TOYEK MepecedeHus rpaduka ¢ OCho OX;
6) KOOpaMHATHI TOYEK MEPEeCceUYCHUs TpaduKa ¢ OChIO OY;
7) MPOMEXYTKH, HA KOTOPBIX (DYHKIIMS TPUHUMACT MOJIOKUTEILHBIC 3HAYCHUS;
8) mpoMexxyTKH, Ha KOTOPBIX (DYHKIIMS IPUHUMACT OTPUIATEIIbHbBIC 3HAUCHHS,
9) mpoOMEKYTKH BO3pacTaHHUSI,
10) mpomexxyTku yObIBaHUS;
11) ToYKM MUHUMYMA;
12) mMuHEMYMBI QYHKITUY;
13) ToukM MakcUMyMa;
14) makcuMyMbl QYHKITHH.
3. 3anosiHuTe TaONMILy st PYHKIIMU CUHYCA 10 Tpaduky
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001aCTh OIIPCACIICHUA

001acTh 3HAUCHUI

YETHOCTh, HEUETHOCTD

HaUMEHBIIINNA
MTOJIOKUTEIbHBIN IEPUO

KOOPJIMHATHI TOUYEK
niepecedeHust rpaduka ¢
OCBIO 0X

KOOPJIMHATHI TOYEK
nepecedeHus rpaduka c
OCBIO OY

IIPOMEKYTKH, HA KOTOPBIX
(GyHKUHS TIPUHUMAET
M0JIOKUTEJIbHBIE 3HAYEHUS

IIPOMEKYTKH, HA KOTOPBIX
(GyHKUHS TIPUHUMAET
OTpULIATEIbHBIE 3HAYCHHUS

IIPOMCIKYTKH BO3paCTaHUA

MPOMEKYTKU YOBIBAHUS

TOYKM MUHUMYMa

MUHUMYMbI QYHKIAN

TOYKH MaKCHUMYyMa

MaKCUMYyMBbI (DYHKITHH

4. 3anonHuTte TaOIUILY JUIsl PYHKUIMU KOCHHYCA MO rpapuKy

"N\

I
]

s

\ y=cosX

ros

_oq _3n R A

0

o T 3 ZJI 2n m X
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001acTh OIpCACIICHUA

001acTh 3HAUCHUI

YETHOCTh, HEUETHOCTD

HaUMEHBIITNNA
TMTOJIOKUTEIIbHBIN IEPUO

KOOPJIMHATHI TOYEK
nepecedeHust rpaduka ¢
OCBIO 0X

KOOPJIMHATHI TOYEK
nepecedeHus rpaduka c
OCBIO OY

IIPOMEKYTKH, HA KOTOPBIX
(GyHKUHS TIPUHUMAET
M0JIOKUTEJIbHBIE 3HAYEHUS

IPOMEKYTKH, HA KOTOPBIX
(GyHKUHS TIPUHUMAET
OTpHULIATEIbHBIE 3HAYCHHUS

IIPOMCIKYTKH BO3paCTaHUA

MPOMEXKYTKU YOBIBAHUS

TOYKM MUHUMYMa

MUHUMYMBbI QYHKIAN

TOYKH MaKCHUMYyMa

MaKCUMYyMBbI (DYHKITHH

IIpakTnueckas padora Ne 17

Tema: CBoiicTBa TPUTOHOMETPUYECKUX PYHKIMH (TAHT€HC, KOTAHI'€HC).
Henn:

- IO3HAKOMUTHCS C OOLIEH CXeMOM UCCIIE0BAHUS TPUTOHOMETPUUECKUX
GbyHKUMNA, BUJIOM Tpa(UKOB TAHT€HCA U KOTAHT'€HCA;

- HAYYUTHCS IPOBOJUTH MO OOIIEH cxeMe uccienoBanie (PyHKIMIl TaHTeHca 1
KOTaHI€HCa, CTPOUTD I'paUKH JaHHBIX (PYHKIIMIA, €CJIM U3BECTHBI UX CBOMCTBA

Hopma Bpemenu: 2 yaca

OO6opynoBanme: HHCTPYKIIMOHHAS KapTa, yueOHuk A.H.Kommaropos 10-11xk
«AnreOpa 1 Hayasla aHAIIU3ay.
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Xon padoThI:

MOJIOKUTEIbHBIN nepuona

1. 3anummure onpeneneHus: GyHKIMU TAHTEHC U KOTAHTEHC.
2. Ilo3HakomMbTECh CO CXEMOU HCCIIEIOBAHUS TPUTOHOMETPUUECKUX (DYHKIIHM,
uccienyiTe GyHKIMYA TAHTEHCA U KOTAHT€HCA M0 CXEME:
1. o6macTh onpeneneHus;
2. o0J1acTh 3HAYCHMUI;
3. 4ETHOCTH, HCYETHOCTE;
4. HAaUMEHBIINI MOJIOKUTEIBHBIN IEPUO;
5. KOOpAHMHATHI TOUYEK MepecedeHus rpaduka C OChIO OX;
6. KOOpAMHATHI TOUEK MepeceueHus rpaduka ¢ OChio OY;
7. TMPOMEXYTKH, Ha KOTOPHIX (QYHKITHS MPUHUMACT TOJIOKUTEIIbHBIC 3HAYCHNS,
8. MpOMEXYTKH, Ha KOTOPHIX (QYHKITHAS MPUHUMAET OTPUIIATEIILHBIC 3HAUCHUS;
9. mpoMeXyTKH BO3pacTaHMUS;
10.mpomMexyTKH yObIBaHUS,
11.TOYKM MUHUMYMa;
12 . MUHUMYMBI (YYHKITUH;
13.TOYKM MaKCUMyMa;
14 makcuMyMbl QYHKIIUH.
3. 3amoyiHUTE TaONUILy 1)1 PYHKIIMU TaHTE€HCA 10 TpaduKy
i
y=1gx
WEEIWEE VARV VR
obnac
obmac
4YETHOCTh, HEYETHOCTD
HAaVWMEHBIIUN

KOOPJIMHATHI TOYEK
nepecedeHust rpaduka ¢
OCBIO 0X

KOOPJIMHATHI TOYEK
nepecedeHust rpaduka ¢

OCBIO 0Y

MIPOMEKYTKHU, HA KOTOPBIX
GyHKUMS TPUHUMAET
M0JIOKUTEJIbHbIE 3HAYEHUS

MMPOMEKYTKHU, HA KOTOPBIX
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GyHKUMS TPUHUMAET
OTpHUIIATEIbHbIE 3HAUCHHUS

IIPOMCIKYTKH BO3paCTaHUA

IIPOMEKYTKH yOBIBAHHUS

TOYKM MUHUMYMa

MUHUMYMBbI QYHKIIAN

TOYKH MaKCUMYyMa

MaKCUMYMbI (DYHKITHH

4. 3anonHuTte TaONUIY JUIsl PYHKUIMU KOTAHT€Hca 10 rpaduky

I

n

)
=
|
ro=)
=)
rag)
p=)
ity
9

) Lo -3
3N n -5

00J1aCTh ONIPECICHUS

00J1aCTh 3HAYECHUN

4YE€THOCTh, HEYETHOCTD

HaUMEHBIIIU
TIOJIOYKUTEIIbHBIN TIEPUOL

KOOPJIMHATHI TOUYCK
nepecedeHust rpaduka ¢
OCBIO 0X

KOOPJIMHATHI TOYEK
nepecedeHust rpaduka ¢
OCBIO 0Y

MIPOMEKYTKHU, HA KOTOPBIX
GyHKUMS TPUHUMAET

s |




ITOJIOKUTCIIbHBIC 3HAUYCHUA

MPOMEKYTKHU, HA KOTOPBIX
GyHKUIMS TPUHUMAET
OTpHUIIATEIbHbIC 3HAUCHHUS

MIPOMEKYTKH BO3PACTAHUSA

IIPOMEKYTKH yOBIBAHHUS

TOYKH MUHHUMYMa

MUHUMYMBbI QYHKIIUN

TOYKHN MAaKCHUMYyMa

MaKCUMYMBbI (DYHKIIUH

IIpakTnueckas padora Ne 18
Tema: IIpeoOpa3zoBanne rpag)MKOB TPUTOHOMETPHYECKHUX (PYHKIIUIA.

Henu:
- 3aKpenuTh HaBbIKYU MPe0OpaoBaHusl IpapKOB TPUTOHOMETPUYECKHUX (DYHKIIMM.

Hopma Bpemenn: 2 gaca

O6opynoBaHme: MHCTPYKIIMOHHAS KapTa, CIPABOYHBIN MaTepua

CnpaBouHbIii MaTepUAaJl
IIpaBuia npeodpaszoBanns rpagpukoB GyHKIUN
1. Jns nmoctpoenus rpaduka ¢pyukuun Y=F(X)+b, rae b — mocrosiaroE ynco,
Ha10 nepenect rpaduk f Ha Bektop (0; b) B10IL OCH OpAMHAT.

2. Jlns moctpoenus rpaduka Gpynkiun y=Kf(X) Hago pactsaHyTh rpaduk
¢yukuuu y=f(X) B K pa3 Bmoss ocu opauHar.
3ameuanue: Ecim 0<| K | <1, T0o pactshkenue ¢ kodppuimeHTom K Ha3bIBaroT
cxxatuem. Eciu k<0, To miist moctpoenus rpaduka pynkuuu Y=Kf(X) Hamo
CHavaJia pacTsHyTh rpaduk B |k pas3, a 3aTeM OTPa3UTh €T0 CUMMETPHYHO
OTHOCHTEJBHO OCH a0CIIHCC.
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3. I'paduk pyuxuuu y=Ff(x-a) nomyuaercs u3 rpaduka f mepenocom (B1osb ocu
abcuucc) Ha BekTop (a;0). O6parute BHUMaHUE, 4TO eciu a>0, TO BEKTOp
(a;0) HampaBJIeH B MOJIOKUTEILHOM HaIIPaBJICHUU ocH abctwce, a mpu a<( —
B OTPHUIIATEIILHOM.

4. Jlns noctpoenwus rpaduka ¢pyHkimu y=f( (fj HaJI0 TIOJIBEPTHYTH IrpaduK
K

¢ynkuuu f pactsoxennto ¢ ko3 dunmenrom K Baonb ocu adbenucce.

Cxembl peuteHusl.
1)y =sinx + 2.

Ctpoum rpaduk y = Sin x. Kaxxayro Touky rpaduka mogHumMaeM BBepX Ha 2
SAUHUIIBI (HYJU TOXKE).

2)y = c0s X — 3.

Crtpoum rpaduk Yy = €0s x. Kaxkmyro Touky rpaduka ormyckaeM BHU3 Ha 3
CAUHUIIBI.

3)y =cos (X - % /2)
CrpoumM rpaduk Y = C0S X. Bce Touku caBuraem Ha 11/2 BIIpaBo.
4)y =2 sin Xx.

Ctpoum rpaduk y = Sin x. Hynu ocraisiem Ha MecTe, BEpXHUE TOUYKH ITOJTHUMACM
B 2 pasa, HKHHUE OMyCKAEM Ha CTOJIBKO XKE.

3aoanue:

1. Tocrpouts rpaduk GysKpu + = 0% ix

. K
¥=sm_—
2. Tloctpouts rpapuk QyHKIIUU 2

3. MoctpouTts rpadguk GyHKiuy ¥= 0 2%

IIpakTnueckas padora Ne 19
Tema: CreneHHas pyHKIHA U €€ CBOMCTBA.
Henn:

- [T03HaKOMUTBCS C MOHATHEM CTENIEHHOW (DYHKIIMHU, €€ CBOMCTBAMU U rpauKoM,
HAYYUTHCSI CTPOUTH IPA(PUKU CTETIEHHON (PYHKIINH.

40



Hopma Bpemenn: 2 yaca

OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, CIPaBOYHbBIN MaTepHal

CripaBO4HBINM MaTepuanl
CrenenHas pyHKuMs, ee CBOiicTBa U rpadguk

y=X,y=x,y=x%y=1/Xut. 1 Bce 5Ti GyHKINH SBIAIOTCS JACTHEIMHA
CJTy4asiMU CTeNeHHON (QyHKIMY, T. €. GpyHKmun Y = X°, T71e p - 3amaHHOe

JIEUCTBUTEIBHOE YHCIIO.
CgoiicTBa 1 rpaduK CTEIIEHHOW (PYHKIIMM CYIIECTBEHHO 3aBUCUT OT CBOMCTB

CTEIICHU C JCUCTBUTEIHLHBIM IMOKA3aTEIEM, U B YACTHOCTH OT TOTO, ITPU KaKUX
3HAYEHMAX X U P HIMEET CMBICI cTerneHb X°. IlepeiineM k mogo0HOMy

PaCCMOTPCHHUIO PA3JIMYIHBIX CJIY4aCB B 3aBUCHUMOCTHU OT
IIOKAa3aTeid CTCIICHHU .

1. Tloka3zaTtenb P = 2N - YeTHOE HATYpaJIbHOE YUCIIO.
2
B 310M ciiyuae crenennas GpyHKuus y = X", rjae N - HATypaJbHoe YHCJI0,

o0Js1a1aeT CJIeAyIOIUMH CBOIICTBAMM:

00J1aCTh OTPEIEICHUS - BCE IEUCTBUTENIbHBIC YHCIIA, T. €. MHOXKECTBO R;
MHO>KECTBO 3HAUECHHI - HEOTPULIATEILHBIC YHCTIA, T. €. Y OOJIbIIIe UIN PABHO

0;
by Y = X*" uetHas, Tak Kak X°' = (-X)*"
GyHKIMS siBiIsieTcs yObIBaromeil Ha mpoMexyTke X < 0 u Bo3pacTarorieil Ha

npoMexyTke X > 0.
I'paduk GyHKmpn Y = X°" IMeeT TaKoil ke BHJI, KaK HApuMep rpaduk

dyrxrmn y = X,

¢ 84 & 7 & -5 3 o z
| |

2. Tlokazatens P = 2n - 1 - HEYETHOE HATYPaAJILHOE YUCIIO

B 3ToM cayuae crenenHas QyHKUua y = x21 , TIe HATypaJIbHOE YHCJIO0,
o0J1agaeT CiaeAyIOIMMI CBOMCTBAMM:



00J1aCTh OMpeeICHUS - MHOXKECTBO R;

MHO>KECTBO 3HAUCHHI - MHOKECTBO R;

dyrkmms Y = X" HeueTHasi, Tak Kak (-X)

(byHKIUS SBJISIETCS BO3pacTalollel Ha Bcel JeHCTBUTEIBLHOM OCH.
['paduk pyHKIMHM Y = x*"! umeer Takoii xe BUJI, KaK, HaIpumMep, rpaduk
dyuxmmm y = X,

2n-1 _ ,2n-1.
=X ;

S R R R

3. [lokazatenb p = -2n, r71€ N - HATYpaAJIbHOE YKCIIO.

B 3TOM ciay4ae cremennas pynkmus y = X 2" = 1/x™" o6.1amaer
CJIeYIOIIMMHU CBOMCTBAMMU:

= 00J1aCcTh ompeesieHus - MHOXKECTBO R, kpome x = 0;
* MHOXECTBO 3HAUECHHI - MOJIOKUTENbHBIEC Yncia y>0;
- ¢byukmus y = 1/x*" gernas, tak kak 1/(-x)™" = 1/x°";
» (yHKUMS SBISETCS BO3pacTarolel Ha mpoMexyTke X0.
I'paduk Gyuxupn y = 1/x*" mMeeT Takoii xe BUI, KaK, HAIpUMep, TpaduK
dynkman y = 1/X%

i

4. IMokazarens p = -(2n-1), rae N - HaTypaJIbHOE YUCIIO.
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B sTOM ciyuae crenenHas ynkuus y = X &Y

CBOMCTBAMU:

dyurmun y = 1/%°.

50 4% 40 35 i

3aganue:

o0Janaer cleayrmuMu

00J1acTh onpeeieHus - MHOXKECTBO R, kpome x = 0;
MHOKECTBO 3HAYCHUM - MHOKECTBO R, kpome y = 0;

— -(2n-1)
= GdyHKIHA Y = X

HEUYETHAs, TaK KaK (-X)‘(Zn-l) = _x @D

GyHKIMS sBisieTcs yObIBatomeit Ha mpoMexyTkax X < 0 u X > 0.
I'padux byskmn y = x @Y

UMEET TaKoM )K€ BU/I, KaK, HalpuMep, rpadux

1. Tloctpoiite rpadguk nmokasareabHoi GyHKImU y=2"

2. Toctpoiite rpaduk mokaszarensroit gyuximu y=("1)*

3. Pemmrts rpadudeckn ypaBHeHue: 3 =4-X

IpakTnueckas padora Ne 20

Tema: IlokazaTenbHas pyHKUMA U e€ CBOMCTBA.

Henn:

- [To3HaKOMUTBCS C TOHATHEM NOKA3aTEeNIbHON (PYHKIMH, €€ CBOMCTBAMHU U
rpauKoM, HAYYUTHCS CTPOUTH TPAPUKU NMOKA3ATENBHOU (PYHKIUH.

Hopma Bpemenn: 2 gaca

OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, CIPABOYHBIN MaTepuan

CrpaBo4HBIi MaTepuanl
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1. @yukunn, 3apannan dopmynoi suaa y=a*, roe a — HeKOToOpoe
NoJOXHTebHOE YHCA0, He paBHOe efHHHIe, Ha3bIBAaeTCH NoKasaTelb-
HOIl.

2. Dynkuua y=a® npu a>>1 obaanaer cAeLyWOLHMH CBOACT-
pamu (cMm. puc. 203):

a) obGaacTe onpefeNeHHA — MHOMXECTBO BCeX AeACTBHTENbHBEIX
qHCeJ; :
6) MHOXKECTBO 3HaYeHHA — MHOMKECTBO BCeX MOJOMHTENbHBIX
yHCesI;

B) (yHKUHA BO3pacTaer;

r) npu x=0 3navenue ¢yHKuHH paBHO 1;

A) ecan x>0, To a*>1;

e) ecnu x<<0, To 0<<a*<<1.

3. Dyuxuuna y=a* npi 0<<a<<1 oGnapfaer clefywOLHNMH CBOCT-
BaMu (cMm. puc. 204):

a) oGnacte onpeaenenns D (f)=R;

6) mnoxectso 3uadenui E (f)=R4+;

B) ¢yHKuHA yOuiBaeT;

r) npu x=0 3nayenune yHKUHH pasHo 1;

n) ecan x>0, To 0<a*<1;

e) ecan x<<0, To a*>1.

yA 1}
y=a" y = a*
a=1 O<no<1
—T _ L
0 X 0 ]
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¥YNMPAXXHEHHA C PELIEHHAMH

Haobpaaute cxemaTHuecKH rpadpuK QyHKIUHH: I? y=2% 2) y=
=—3-2% 8) y=2"1; 4) y=(tg60°)' 7% 5) y=3""".

Pewenue 1) y=2% Tak kak a=2>1, To $yHKuuna sospac-
raowas. Ecan x=0, 1o y=2°=1. I'padux Pyukuun y=2" usobpa-
#eH Ha pucyHke 205.

2) y=—3-2°. Tak kKak a=2>1, To ¢yukuua y=2" Bo3-
pacraiomas. I'paduk ee H3obpakeH IWITPHXOBOH JHHHeld HAa PHCYH-
Ke 206. I'paduk yHKuMH y= —3-2° cuMMeTpHYeH OTHOCHTEJILHO
oct Ox rpaduky ¢yukuun y=3-2". [lostomy cHauana cTpoHM
rpadpuK dynkunu y=3-2% (cum. puc. 206), a satem nonyuaem rpaduk
byuxunn y=—3-2° (puc. 206).

3) y=2"". Ecau x=0, 10 y=2*. T'padux ¢pynkuun y=2* npu
x>=0 noctpoen Ha pucyHke 207.

Mockoabky dyuxkuua y=2" yetnas, To ee rpaduk cuMMeTpHYEH
otHocuTeabHo ocH Oy. Tpaduk dyukuuu y=2" usobpaxen Ha pu-
cyHke 208,

4) y=(tg 60°)'*. 3mecs a=tg 60°=~3. 3anuwem paunywo
yHKUMIO B BHAE

yz[ﬁ}l—x=ﬁ.(ﬁ}-#=ﬁ.$=w‘ﬁ{ﬁ) .
yA

Y =_3.2?~'~

3aoanue

1. H3o6pasurte cxemaTHueckH rpaduk QyHKuuu:
A. 1) y=2(2); 2) y=—2% 3) y=(sin90°)% 4) y=17""",
B. 1} y=2Irl-l; 2} y=—2"”_': 3) yzfsin:'x_l_cﬂs! x}x.
B. 1) y=(tg 135°)%; 2) y=2V"*"*

2. Ykaxute ofnactb 3navenuii pymkuuu: 1) 2% 2) 0,45 3) 15
4) 0,65%; 5) 3'': 6) 0%; 7) 2*—2; 8) 3—0,4%.
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IIpakTuyeckasi pabora Ne 21
Tema:Jlorapudmuyeckas yHKIUA U €€ CBOMCTBA.

Henn:
- [lo3HakoMuUTHCS ¢ MOHIATHEM Jorapumudecko GyHKIMH QYyHKINH, €€
CBOMCTBaMHU U TpaprKOM, HAYIUTHCS CTPOUTDH TpaGuKu JoTapuhMUIECKON

byHKIUH.

Hopma Bpemenu: 2 gaca

ObOopynoBaHme: HHCTPYKIIMOHHASA KapTa, CIIPABOYHBIA MaTepHUal.
Xox padoThi:

3aoanue: VIzyuante TeOpeTHUECKUN MaTepHall, HATUIIIUTE KOHCTICKT.

®Oynkius Y = 10g, x (rae a > 0, a #£1) Ha3bIBaeTCs JTOrapUPMHUSCKOM.
IMocTpoenne rpadpukos. [ padux norapudmudeckoit GpyHkuu logx MOKHO
MOCTPOUTH, BOCTIOJIB30BABIINCH TEM, UTO PYHKIUS log,x oOpaTHA OKa3aTeIbHON
ynkuy y = a”. I03TOMy 10CTATOYHO IIOCTPOUTH IpaduK GyHKIMHU Y = A, a
3aTeM 0TOOPa3UTh €T0 CUMMETPTPUYHO OTHOCUTEILHO MPSIMON ) = X.

CaoiicTBa pynkuum y = log,x , a > 1:
D(f) = (0; +ooc0);

HE SBJISICTCS HU YETHOM, HM HEUETHOM;

Bo3pactaet Ha (0; +o00);

HE OTPAaHUYCHA CBEPXY, HE OTPAHUYECHA CHU3Y;

HE UMECT HM HanOOJIBIIICTO, HM HAMMCHBIIIETO 3HAUYCHHIA;
HETPEPHIBHA,

E(f) = (-o000;+ c000);

BBIITYKJIa BBEPX;

LN akrwDNE

CsoiicTBa ¢pynkmuu y = logx ,0<a<1:
D(f) = (0;+o000 );

HE SBJISIETCS HA YETHOM, HU HCUETHOM;

yoniBaet Ha (0; +o00);

HE OTPaHUYCHA CBEPXY, HE OTPAHUYECHA CHU3Y;

HET HU HauOOJIBIICT0, HU HAUMCHBIIICTO 3HAUCHHU;
HETIPEPHIBHA;

E(f) = (-;0000+ c000);

BBIIYKJIA BHU3;

NGO~ wWdE
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Ceoticmea ¢pynkyuu'y = In x :

3aganue:
y=Ilgx;,

1. D(f) = (0; +oo0);
2. HE SBIIAETCS HU YETHOM, HU HEUETHOM;
3. Bo3pacTtaet Ha {0; +oo0);
4. HE orpaHWYCHA CBEPXY, HE OTpaHUYCHA CHU3Y;
5. HE UMeeT HU HanOOJIBIIEro, HU HAUMEHBIIETO 3HAYCHU;
6. HempephIBHA;
7. E(f) = (-0000;+ 000);
8. BBINIyKJIa BBEPX;
9. muddepenumpyema.
y=logx
h & h & y=log,x
a=1
y=log.x
x x
a=f y=logy 4%

[TocTpoiiTe rpaduku GyHKUMN U 3aNUIIATE UCCIEA0OBaHME 1Mo rpaduky: Y=log, x;

y=log, x; ©0) y=log, x

3
IIpakTnueckas padora Ne 22

Tema: Pemienue npocrelinX TPUrOHOMETPUYECKUX YPABHEHUN H
HEPaBEHCTB.

Henn:

- 3aKpenuTh HaBbIKU PELIEHUS! TPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 1
HEPaBEHCTB.

Hopma Bpemenn: 2 gaca

ObopyaoBaHme: MHCTPYKIMOHHAS KAapTa, CIIPABOYHBIN MaTepua

Xoxa padoTsi:

1. Ucnionb3ys cripaBoOYHbIN MaTepua U 00pa3iibl pelIeHUs PEIIUTe
TPUTOHOMETPUUYECKHE YPABHEHHS U HEPABEHCTBA:
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l.a)cosx = %; 6)tgx =-25; 6)Sinx=—%; 2)2cosSx+1=0;

0) sin 3x=%.

2. a)con=§; 6)Sinx=-%; g)tgx =2; 2)2cosx+ 3 =0;

0) cos

N |

X
3
3. a)Sinx<%; o)tgx=1; 6) coSx > - %; 2) J2sinx +1=0;

0) cos= =
) co 5

N |-

J3

4 a)Sinx>7; 6)cosx<—%; g)ctgx=-=,; 2)2sinx ++2 =0;

o N

0)sin 4x=10
V2

A 1: Pemure ypaBHEHHUE: sing ==

1) (—l)k-%+7zk,keZ; 2) (—1)k+1-%+27zk, keZ;
3) (—1)k+1-%+47zk, kez; 4)(-1)f -%+27Zk.

A 2: Pemnte ypaBHEHUE: \/Ecos(x + %) =-1

1) i%”—%ﬂ;zk, kez; 2) i37”+%+27zk, keZ;

3) —3?”—%+47zk, kez; 4) i%”+2;;k, keZ.

®opMyJIbl IS peLlIeHHs] TPUTOHOMETPHYECKUX YPABHEHHii
1) sint=a, ae[-11]

t= (—1)k arcsin a+ 7k, keZ
arcsin (—a)=— arcsin a

sint=1 t:§+27rn, neZ

sint=-1 t=—£+2ﬂ'n, neZ

sint=0 t=2zn, neZ
2) cost=a, ac[-11]
t=+xarccos a+2xzn, ne”Z

arccos (—a) =z —arccos a
cost=1 t=2zn, neZ
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cost=-1 t=x+27zn, neZ
cost=0 t=%+7zn, neZ

3) tgt=a, acR
t=arctg a+zn, ne’
arctg(—a)=— arctg a

OcHoBHbIE opMyIbI
sin®x+cos’x =1 xeR.
sinx Vs
tgx=——, Xx#—+7xk keZ.

ctg x:C(_)ﬂ, x#rk, KeZ.

2

, X¢£+7Z'k, keZ.
C0S“ X 2

1+ctg®x = x=7zk, keZ.

sin?x’

tg x-ctg x =1, x;t%k.

JlonoHureabHbie GOpMYJIbI
sinx=1-cos®x, xeR.
2.y s 2
cos“Xx=1-sin“x, xeR.
DopMyJ1bl IBOMHOIO yrJjia
COS 2 X = C0S2 X—sin? x
cos2X = 2c0s” X —1
cos2x =1-2sin? x
Sin2X = 2sin X - COS X

219 x

tg2x=
J 1-1g°% x

OO0pa3upl penieHUss TPUTOHOMETPUYECKUX YPABHEHUI



IIpumep 1. Permure ypaBHEHHE COS X :% , a= % —1<%<1, TO 10 popmyJie

T
x==arccos a+2zNn, NneZ 3anuuieM x:iarccos§+27zn,nez

T.x. arccos%:%, TO x:i%+27zn,n cZ

T
OrtBerT: x=i§+27zn,n e’z

IIpumep 2. Pemure ypaBHeHHE cos x = —0,2756.

ITo hbopmyne x=+arccos a+2zn, neZ

3alunIeM X = tarccos(—0,2756) = 2zn,n € Z.

3HaueHue arccos(—0,2756) HAXOIUM € TOMOILBIO KaJIbKYJISITOPa; OHO MPUOJINKEHHO
paBHO 1,8500. Utak, x=x=x,+2mn,neZ,rae x, ~18500.

OtBeT: X =1X, +2m,n € Z, X, ~18500.

IIpumep 3. Pemiute ypaBHEHHE cos(Zx -

[To popmyne x =zxarccos a+2zn, NeZ 3anullIeM

T \/§ V3 V3 T Sr
2X —— =zarccos| —— |+ 2zn,n € Z, arccos| —— |=zr —arccosS — =7 —— = — T.€.
4 2 2 2 6 6
2X—%:i%+27zﬂ, n622x:1%+%+2ﬁn, NeZ aenum MpaBylo U JEBYIO YacTh HA
2, oJty4yaem x:ziS—ﬁwzn,neZ.
8 12

OrtBeT: X:Zii—ZHzn,neZ.

IIpumep 4. Pemute ypaBHEHHE Sin X = 72

V2 V2

a=—, -1<—<1, 10
2 2
no gopmyne x=(-1) arcsin a+ 7k, keZ 3anumem

X = (=1)* arcsin ﬁwzk, k eZ,T.K. arcsin Ve _x , TO
2 2 4
x=(—1)k%+7zk,k eZ

OtgeT: x = (-1 %mk, keZ

IIpumep S. Pemnre ypaBHeHue sin x = 0,3714.
CornacHo popmyne x =(-1)  arcsin a+ 7k, keZ
x =(-1)* arcsin 0,3714 + 7k, k € Z.
OtBer: X =(-1)*arcsin0,3714+ 7k, k € Z.
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Ipumep 6. Pemnre ypaBHeHHE sin[% — 5) =——

2 2
a:_%, -1<—%<1’TOH0(1)0pMyHe x=(-1) arcsin a+ 7k, keZ
5__—( 1)* arcsm(—ﬁjwzk keZ
2 10 2
Tak kak arcsin —ﬁ :—Z,I/IMGGM —5———( ~1)¥ (——jwzk keZ
2 2 2 10

- = =(-D" (— —j T 7K, k € Z YMHOHM MPABYIO U JIEBYIO YaCTh PABEHCTBA HA -

2

x=2 4 ()2 427k k e Z.
5 2

OTBeT: X = % + (-)* % + 27K,k € Z.

Ipumep 7. Pemure ypaBHeHue tg X =5177.
N3 dpopmynbl x =arctg a+zn, neZcaeayeT, uTo x=arctg 5177 +m,neZ.
OtBeT: x=arctg 5177 +m,ne Z.

Mpumep 9. Pemure ypaBHEHHE Cgx = —/3.

1
DTO ypaBHEHHE PAaBHOCWJIBHO YPABHEHUIO tgX = ———, KOTOPOE PEIIAEM C

J3

1
MTOMOIIBI0 GOPMYJIBI x =arctg a+zn, neZ, X = arctg _ﬁ +m,neZ,
x=—%+7m,nez.

T
OtBeT: X :—€+7zn,n e”.

IIpakTnueckas padora Ne 23
Tema: Pemienue noxkasarejibHbIX YPABHCHUI U HEPABEHCTB.

Heasb:
- 3aKPCIINTh HABBIKU PCIICHUA ITOKA3aTCIbHBIX ypaBHCHI/Iﬁ U HCPABCHCTB.

Hopma Bpemenu: 2 yaca

OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, CIPABOYHBIN MaTepual.
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Xon padoThI:

Bapuanr 1
PemuTe nokasarenbHOE ypaBHEHHE:

37X+6 — 27 ;
25X76 — 8 ;
100" =01;

. :[gjx;
-

27 =L

81
36-216>* =1;
7 147" =3,
3% —5.3% =36;
24277 = 36.

Pemure noka3arenbHOE HCPaBCHCTBO!

2" < 1 ;
8
(01)** >100;

2x-9 3Xx—6 =
7777 > 7370,

2+X
271+2X > (lj ;
9

342 _5.3% <36
8.2%1 _2%548;
1129 <121;

SRER

Bapuant 2
Pemnre nokasarenbHOe ypaBHEHHE:

610X71 — 36 ;
34X+5 — 81 ;
10> =0,001;

2775)( _ (1j2x+1 .
8 ’

1-3x __ i
125’
9.812% = 272 ;
3 115.3* =2
3*? 43 =810;
8.2*1 _2* =48,
PGIHI/ITG ITOKa3aTCIbHOC HCPABCHCTBO!

3X>i;
27
(01" <10;

1 —2x+8 »
9 <9,

243X
3

72 _14.7% =5
9.3 43 <36
14 <196

HEC

Oobpa3ysl pewienusa nOKA3amenbHbIX yPAGHEHUIL U HEPABEHCME
PaccMoTpuM TIpocTeiiiiiee okaszatenbHoe ypasaenne a'=b (1), rae a >0 u a=l.
O6nacTb 3HaYeHNs (PYyHKIHUU y=a —MHOKECTBO HOJIOKUTEIBHBIX uncel. IloaTomy
B ciydae b<0 unu b=0 ypaBHEHUE HE UMEET PEIICHUI.

[Tycth b>0.DOyHKIMA y=a Ha MPOMEKYTKE (—00;00) BO3pacTaeT npu a>1 (yObiBaeT
npu 0<a<l) ¥ IpUHUMAET BCE MOJIOKUTEIbHBIC 3HaUCHUS. [IpruMeHsst TeopeMy o
kopHe (IIycmwv ¢hynxyus f éozpacmaem (uiu yovisaem)na npomesxcymse |, uucio a
— 060€e U3 3HaYeHUll, NPUHUMAEMbIX YYHKYUeu Ha Imom npomedcymke. Tozoa
ypasuenue f(X)=a umeem eouncmeennwiii kopensv 6 npomesicymre |) nmomydaem,
4yT0 ypaBHeHHE (1) mpu 1r000M MOJIOKUTETLHOM a, OTJIMYHOM OT 1, 1 b>0 umeer
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€MHCTBEHHBIN KOpEHb. JIJ1st TOTo 94TOOBI €r0 HANTH, HaJl0 b IpeCTaBUTh B BUJIC
b=a‘. OueBnaHO, YTO ¢ ABJIAETCS PELIEHUEM ypaBHEHUS a'=a’ .

IlokazamenvHble ypasHenus

Ilpumep 1.

Peuure ypaBHeHue 7*%=3/49

Samernm, uto 49=7% a /49 =7°. [losTOMYy naHHOE YypaBHEHUE MOXKHO 3aIlMCaTh B
Bune 752=75

CrnenoBaresibHO, KOPHAMM JaHHOTO YPAaBHEHUS SIBJISIFOTCS TaKUE Yucia X, JJIs

KOTOPBIX X-2= % , T.€. X=2 % :

OTBeT: x=2§ )

Ilpumep 2.

Pemmre ypasuenne 5 =25,

[Iepenuiem ero B BUjiE 52l _ g2, KopHsiMu 3TOT0 ypaBHEHHUS SIBISFOTCS TAKUE
Yyucna X, 715 KOTOPBIX x2-2x-1=2.

[Tpuxoaum K KBajpaTHOMY YPaBHEHHUIO, KOPHU KOTOPOTO X1=3 U Xp= —1.

OtBeT: X1=3 " Xo= —1.

Ilpumep 3.

Perute ypasaerue 6 +35.61=71,

3amernm, 4o 6°7'=36-6"". [TosTOMy HaHHOE ypaBHEHHE MOXKHO 3alACATh B BI/IC
36-6*'+35-6"'=71

71.6*'=71, pasjenum npaByio u NEBYIO YACTH Ha drcio 71
6'=1,

6X-1=60

x-1=0

x=1.

Otgert: x=1.

Ilpumep 4.

Pemute ypaBaenue 4" —5-2"+4=0.

Crenaem 3aMeHy TIepeMeHHOM t=2".

3amernm, 40 4*=(2")’=t>. [I03TOMY HaHHOE ypaBHEHHE MPUHAMAET BUI t'—5t+4=0.
Haiinem pemienus 3Toro kBajpaTHoro ypasHenus: t1=1 u t,=4. Pemas ypaBHeHUs
2"=1 u 2"=4, nonyyaem x=0 u x=2.

OrtBeT: x=0, x= 2.
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IMoka3aTeJbHbIE HEPABEHCTBA
Permenne mpocTelmmx moka3aTeIbHbIX HEPABEHCTB OCHOBAHO HAa M3BECTHOM
CBOMCTBe QYHKIIMH y=a": 3Ta (PyHKIIMs Bo3pacTaeT npu a>1 u yosiBaeT npu O0<a<l.
Ilpumep 1.
Pewrmire HepaBencTBo 0,5 <4,

2 -2
Toms3ysick TeM, uto 0,57 = [%j = Gj = 2°=4, 1epemnuIneM 3aJaHHOE

HepaBeHcTBo B Buze 0,5 < 0,57, TlokasarenbHas GyHkuust y=0,5" yobBaeT
(ocnoBanue 0<0,5< 1). [TosToMy aHHOE HEPABEHCTBO PABHOCUILHO HEPABEHCTBY
7—3x> —2 (3HaK HEpaBEHCTBA HEOOXOIUMO MIOMEHSTh Ha MMPOTUBOIOJIOKHBIN),
oTKyna -3x> -2-7,
-3x>-9,
X<3, t.e. x€(—0; 3),

OtBeT: Xe(—x; 3).
Ilpumep 2.

PemuTe HEPAaBEHCTBO 6% %> 6°.

I[TokasatenbHas pyHKIMs Y=6" BospacTaer (ocHOBanue 6>1). [TosTOMy 1aHHOE
HEPaBEHCTBO PABHOCUIILHO HEPABEHCTBY

X* +2x>3

x> +2x-3>0

PemaeM qaHHO€ HEPABEHCTBO METOJOM MHTEPBAJIOB

f(x)=x*+2x-3

f(x)=0

x> +2x-3=0

X, ==3ux,=1

7-3x

JlanHbIE IBE TOUYKM Pa30MBAIOT 00JIaCTh onpenesieHus GyHKIMKU Ha TPU MHTEpBAa,
oTpeensieM 3HaK (QYHKITUU B KOKIOM MHTEPBAJIC U BEIOMPAeM HHTEPBAJIBI CO
3HakoM IuTroC. [Tonydaem X € (— o0;—3) U (L 0)

OtBeT: X€(—0;-3) U (1)
IIpakTnueckas padora Ne 24
Tema: Pemienue jorapupmMudeckux ypaBHeHU M HEPABEHCTB.

Heasb:
- 3aKpENUTh HABBIKU PEUICHUS TOTapU(PMUUECKUX YpaBHEHUI U HEPABEHCTB.

Hopma Bpemenn: 2 yaca
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O6opynoBaHnme: MHCTPYKIIMOHHAS KapTa, CIIPABOYHBIN MaTepua.
Xoxa pab6oThi:

1.Pemmte norapudMudeckue ypaBHEHHUS:
logys Xx=2

logs (x+1)=3

logs x=-1

log, x=0

|090,2 (5+2X):1

log, (x-5)+ log, (x+2)=3

log, (1-x)+ log, (3-x)=3

logos (6+5x)=1

logs (x-2)+logs (x+6)=2

2.Pemmre norapupMuyuecKkre HEpaBEHCTBA:
log, x>3

|0g012X<1

logs (x-2) <2

log, (4-3x) >-1

lg (3x-4) <lg (2x+1)
log, x<2

IOgol7X >1

log, (x-3) >3

log, (x-1) >-2

lg (2x+3) >Ig (x+1)

Pemienne jjorapupMuvecKux ypaBHeHHMd M1 HEPABEHCTB.
PaccMmoTpum npocrteiiniee orapudmudeckoe ypaBHeHue log, x =b.

Jlorapudmuueckast GyHKITUS BO3pacTaeT WiK yObIBaeT Ha mpomexyTke (0;0c) u
NPUHUMAET Ha 3TOM IIPOMEKYTKE BCe JEHCTBUTEIbHBIC 3HAaYeHUS. [10o Teopeme o
kopue (IIycmo pynuxyus f 6ospacmaem (unu yovieaem)ua npomesxcymre |, uucno a
— 060€e U3 3HaAYeHUl, NPUHUMAEMBIX PYHKYUel Ha Imom npomedcymke. Tozoa
ypasuenue f(X)=a umeem eouncmeennwiii kopenwv 6 npomedsicymre |) orcrona
CJIEIyeT, 94To JijIs Jitoboro b JaHHOe ypaBHEHUE HMEET U TIPUTOM TOJIBKO OJTHO
petrenye. U3 onpenenenus gorapuMa dncia cpasy CIeAyeT, 4To a” SBISIeTCs
TaKUM PEIICHUEM.
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Teopema: Ecu log, x, =log, X,, 20ea>0,a#0, X, >0, mo X, = X,.
OO0pa3upl pemiennst JJorapuMu4ecCKuX ypaBHeHH I
Ilpumep 1
log,(x* +4x+3) =3
Jannomy ypasnenuio yoosnemeopsiom me 3HadeHus X, 0Jis1 KOmopbix
8bINOJIHEHO PABEHCNEO !
X°+4x+3=2°
X’ +4x+3=8
X*+4x-5=0
Pewas oannoe keadpamnoe ypasnenue nonyyaem:
X1:1, X2=-5
Omeem: x1=1, x,=-b.
Ilpumep 2
log.(2x +3) =log.(x +1)

O/13: 2x+3>0
X+1>0
2X+3=x+1
2x-x=1-3
X=-2
IIposepka:
x=-2
2(-2)+3>0 (nesepno)
Omeem: KopHeu Hem

Ilpumep 3
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log,(x+1)+log,(x+3)=3
O/3:x+1>0
X+3>0
1o ceoticmey 102 apughma 6epHo paseHcmeo
log,(x+1)(x+3)=3
Ilo onpedenenuto noeapupmanonyuaem
(x+D(x+3)=2°
(x+1)(x+3)=8
X +4x+3=8
x> +4x-5=0
X, =1 X,=-5
IIposepka :
x, =1
1+1> 0 (sepro)
1+ 3> 0 (sepno)
X, =-5
—5+1> 0 (nesepHro)

Omeem : x =1

Ilpumep 4
log,(1—x)=3-10g,(3-X)
0A3:1-x>0

3-x>0

llepenecem noeapugmuz npasoti yacmu 8 1e8yio

log,(1—x)+1log,(3—x)=3

Ilo ceoticmey noeapughma éepro pasencmeo
log,(1-x)(3—x)=3

Ilo onpedenenu 1o 1oz apupmanoryuaem
(1-x)(3-x)=2°

1-x)(3—x)=8
X?—4x+3=8
x> —4x-5=0

X, =-1X,=5
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IIposepka :

x=-1

1-(-1) > 0 (sepno)
1-(-3) > 0 (sepro)
X, =5

1-5> 0 (nesepno)

Omeem . x =-1

Ilpumep 5
lg (2x* —4x+12)=1g x+Ig(x +3)
O13:2x* —4x+12>0

Xx+3>0

x>0
1o csolicmsy noeapughma gepno paseHcmeo
lg (2x* —4x+12)=1Ig (x-(x+3))
lg (2x* —4x+12) =lg (x* +3X)
2X? —4x +12 = x* + 3X
2x* —x* —4x—-3x+12=0
x> —7x+12=0
X, =3,X,=4
IIposepka :
x, =3
2-32-4.3+12> 0 (sepno)
3+ 3> 0 (sepno)
3> 0 (sepno)
x, =4
2-4* —4-4+12 >0 (6epno)
4 +3> 0 (sepno)
4 > 0 (sepno)

Omeem . x, =3, X, =4

O0pa3ubl penieHUs JOrapupmMuIecKuX HEPaBeHCTB
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Ilpumep 1
log, x <3
3=log,2°=log, 8
log, x < log, 8, m.x.a=2>1, mo ¢pynxkyusa y =109, x onpedenena npu x >0 u 6o3pacmaem,
{x >0,
mo
x=<8
x € (0;8)
Omeem. x € (0;8)
Ilpumep 2
log, x<-2
3
-2=log, 9

3

1 1
log, x<log, 9, m.x.a= 3 0< 3 <1, mo ¢pynkyus y =109, x onpedenena npu x >0 u yovieaem,
3 3 3

x >0,
mo
x>9

xe[9; o)
Omeem: x € [9;»)
Ilpumep 3
lg (x+1)<2
2=1g100
lg(x+1) <Ig 100, m.x.a =10, 10> 1, mo ¢pynxyus y =lg(x +1) onpeoenena npu x +1>0u

eozpacmaent,
x+1>0, x>-1
mo
x+1<100 x <99
xe (-1;99]
Omeem: xe (-1;99]

IIpakTuyeckas padora Ne25
Tema: PemieHue HppanoOHAJbHBIX YPABHEHHUI.

Heasb:
- 3aKPEINNUTh HABBIKU PELUICHUS HPPALIMOHATIbHBIX YPABHEHUM.

Hopma Bpemenn: 2 yaca
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OO0opynoBaHMe: MHCTPYKIIMOHHAs KapTa

Xoxa pab6oThi:

Pemute HPppadOHAIIBHBIC YPABHCHUA, UCIIOJIB3Y: CHpaBO‘{HLIﬁ MaTcpua:

IlepBbIil ypOBEHb

IlepBbIil ypOBEHDb

Bapuanr |

Bapuanr 1l

Pemnre ypaBHeHUs

Pemnre ypaBHeHuUs

1) Jx =4 1) Ix =7
2) Vx+16=0 2) 25+/x =0
3)x—/x-6=0 3) 74/x —2x+15=0
ANX +x-2=2 4)Nx* +3x+5=3
B)VTx+1=2Jx+4 5)v/5x -1 =+/3x+19

2 ; 3
G)W—mzl 6)10+/x —x—1+ﬁ=13

7)x* —4x=3Jx* —4x+20-10

T)N3x-1-x+2=1

Bropoii ypoBeHb

Bropoii ypoBeHb

Bapmuanr | Bapuanrt ||
Pemnre ypaBHeHUs Pemte ypaBHeHuUs
1)Vx+1=3 1)V/3x-1=12
2)/2x+3 = x 2)\J6—x =x
3)J—ax’ 16 -2 3)V2x+3 430
4)x+1=+/8—4x 4) \Jax? —9x+2 =x—-2
5)V2x +/x-3=-1 5) V-3x—x? =9

B) VX +17 —x+1=2

6) VXx+13 —x+1=2

7)N1-2x —\V13+x =/x+4

7)3x+4+/x—4 = 2.x

8)3—x-x+4=16

8)V4+x-5—x=22

9)V5++x-1=3

V7 -Vx+1=2

10)/Vx+13 = {17 -3Vx

10) V17 +/x =+/20—2Vx

Tpernii ypoBeHb

Tpernii ypoBeHb

Bapmuanr |

Bapuanr 1l

Pemnre ypaBHeHuUs

Pemnre ypaBHeHuUs

1)v/2x+3++/x-3=0

1) VX+2+/x-1=-2

2)/2x —7x =52

2) 2X +/4x — :g
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3) V2x+7 +/3x-18 = J7x+1 x2 16 7
3) ——+VX+3 = ——
X—3 X—3
4) x(x +1)+3v2x% + 6x +5 = 25— 2x 4) X +~x+T7 +2x? +7x =35-2x
5) VX2 +4x+4 —x? 12X +36 =8 5) VX2 +4x+4 +/x* —12x+36 =16
6) x* —8(x+1x +18x+1=0 6)vx+/6x—9 +/x—6x—9 = /6

CnpaBo4HbIi MaTepUaJl
HppayuonanbHolmu Ha3bIBalOT YPaBHEHNUS, B KOTOPBIX IIEPEMEHHAs COAEPHKUTCS
0] 3HAKOM KOPHS WJIM 10| 3HAKOM OIEpALly BO3BEICHUS B IPOOHYIO CTEIICHb.
Bce kopHM 4eTHOH CTEeNEeHU, BXOJAIINE B YPaBHEHUS, SBISIOTCS
apumeTnyeckumMu. [pyrumu cioBamu, €Ciy MOJAKOPEHHOE BbIpaKEHUE
OTPHIATENHFHO, TO KOPEHB JIUIICH CMBICIIA; €CJIA TTOJIKOPEHHOE BRIPAYKEHHUE PABHO
HYJIIO, TO KOPEHb TAK)K€ PaBEH HYIIIO; €CIIU MOAKOPEHHOE BHIPAKEHUE
MOJIOKUTENBHO, TO ¥ 3HAYEHHE KOPHS MOJIOKUTEIIHHO.
Bce kopHEM HEYETHOH CTETeHH, BXOIINE B ypaBHEHHUE, OMIPEICICHBI MPU JTF0O0M
JEHCTBUTENFHOM 3HAUEHUH TIOJJKOPEHHOTO BhIpakeHus. [Ipu 3ToM KOpeHb
OTpHIIATENIEH, €CIIHN MOAKOPEHHOU BRIpaKEHNE OTPHUIATENFHO; PaBEH HYJIIO, €CITU
MOJIKOPEHHOE BBIPAKEHHUE PABHO HYJIIO; MTOJIOKHUTEIICH, €CIIH MOAKOPEHHOE
BBIPAXEHHE MOJI0KUTEIBHO.
Oynkiun Y = Ax 1 y = YX  SBIAIOTCS BO3PACTAIOUIMMH HA CBOEiH 00IacTH
OTpe/ieNICHUs!.
Hcnonb3ys 3TH CBOMCTBA B HEKOTOPBIX CIydasiX MOKHO YCTaHOBHUTb, YTO
ypaBHEHUE HE UMEET pellieHus, He mpuderast K mpeoOpa30BaHUSIM.
[Tpu pemiennn uppanoHaIbHBIX YPaBHEHHHA UCIOB3YIOTCS JBA OCHOBHBIX
MeTO/a:
1) Bo3BeieHrEe 00enX YyacTel ypaBHEHHUSI B OJIHY U TYXKE CTETICHb;
2) BBeJIeHUE HOBBIX MEpeMEeHHBIX. HO MHOTIa TPUXOUTCS MPUMEHSITh U
MCKYCCTBEHHBIE MIPUEMBbI PEIICHUS TAKUX YPaBHEHH.

Memooubt pewienua uppayuonanbHbLX ypasHeHuil
VpaBHenue Buaa 4/ f(x)=b <« f(x)=b* npu b>0.
Eciau b<0, TO ypaBHEHUE HE UMEET PELLICHUN.

YpaBHeHHe BUaA f(x):g(x) N {f Q(X)ZO

(x)=9g°(x)’

Vpasuenue suga |/ f(x)=/g(x) < f(x)=0 — {fg(x)zo

IIpumep 1. Pemum ypaBHeHuUe x*-5=
BosBeeM 00e 4acTH 3TOro ypaBHeHHs B KBaApaT 1 moayunM * —5=4, orkyna
cienyer 910 X =9 T.6. X=3 Wi x= -3.
[TpoBepHM, YTO TOIYUEHHBIE YKCIIA ABIIAIOTCS PELICHUAMH YPABHEHHS.
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JIeicTBUTENBHO ,lIpH MTOJICTAHOBKE UX B JJAHHOE YPABHEHHME MOJyYArOTCS BEPHBIE

PaBCHCTBA.
V3 -5=2 , JE3 ) -5=2

CrnenoBatenbHO, X=3 U X=-3 > pEIICHUs JaHHOTO YPaBHEHUSI.

IIpumep 2. Pemum ypaBHEHUE Vr=x-2
Bo3Bezs B kBajpat 00e 4aCTH ypaBHEHHUS MOJTYyUYUM x=x"—4x+4

o 2
[Tocite npeobpa3oBaHuii MPUXOAUM K KBaJPaTHOMY ypaBHeHuo X —ox+4=0
,KOpHH KOoTOporo x=1 u x=4. [I[poBepuM, SBJIAIOTCS JIM HANJICHHBIE YKCIIA
PEIEHUsAMH JAaHHOTO ypaBHeHus . [Ipu MoJCTaHOBKE B HErO Yucia 4 monyvaem

BEPHOE PaBEHCTBO V4 =4-2 , T .€ 4-pelieHne JaHHOro ypaBHeHus . [Ipu
ITOJCTAHOBKE K€ YKCIIa 1 momyyaeM B IEPBOM 4acTH -1,a B JIEBOU 4acTH 4KCIIO 1.
CrenmoBartenbHO, | HE ABIETCS PELIEHUEM YPABHEHHUS; TOBOPAT, YTO 3TO
IOCTOPOHHUI KOPEHb, MOJIYYEHHBIN B pe3ybTaTe NPUHATOrO CIIOCO0a PEIICHHUS.
OtBer: x=4

MBI BUIMM ,4TO IIPU PELIEHUH UPPALUOHAIBHBIX YPABHEHHUM MOJIYYEHHBIE
penieHus TpeOyroT IPOBEPKH ,[IOTOMY ,HAIIPUMED ,YTO HEBEPHOE PABEHCTBO MPHU
BO3BEJICHUH B KBaJ[paT MOKET ObITh BEpHOE paBEHCTBO. B camMoMm niene ,HeBepHOE
12 =(-1Y

paBeHCTBO 1= -1 npu BO3BEIEHNM B KBAJPAT 1AE€T BEPHOE PABEHCTBO

[\2 _9 _
Ipumep 3. Pemnm ypapuerne V¥ —2 = \/;.
2
Bo3Benem o0e yacTu ATOTO paBHEHMS B KBajparT : X — 2=x ,OTKyJla IoJIy4yaeM
2

ypaBHenue ¥ —X—2=0 gopuu koroporo x= -1 u x=2. Cpa3sy SCHO ,4T0 4ucio -1
HE SIBJISIETCS KOPHEM JaHHOTO YpaBHEHHUS ,TaK KaKk 00€ YaCTH €ro He ONpeIeICHbI
npu x=-1. IIpu noacraHoBKke B ypaBHEHHUE YKCIIa 2 MOIYy4aeM BEPHOE PABEHCTBO

2 —_—
V22 -2=12 . CnenoBaTenbHO , pEIIEHUEM TAHHOTO YPAaBHEHUS SIBISIETCS TOJIBKO
YUCJIo 2.

IIpumep 4. PemiuMm ypaBHeHHe Vx-6= ‘/E.

Bo3Boas B kBajipaT 00€e 4acTH 3TOTO ypaBHEHHS , Mody4daeM X-6=4-X,
2x=10,x=5. [TogcTaHOBKOW yOE€KTaeMCsI ,4TO YUCTIO 5 HE SIBISAETCS KOPHEM
JTAHHOTO ypaBHeHUs. [103TOMy ypaBHEHUE HE UMEET PELICHUMN.

NHuoraa yno6Hee peraTth upparmoHaibHble YPaBHEHUS ,HCTIONB3YS
PaBHOCHWJIHHBIC TIEPEXOJIBI.

IpakTnueckas padora Ne26
Tema: Meroa uHTEpBaJIOB.

Heasb:
- 3aKPCINTh HABBIKU PCIICHUA HCPABCHCTB MCTOJIOM MHTCPBAJIOB
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Hopma Bpemenu: 2 yaca

OGopynoBaHMe: MHCTPYKIIMOHHAS KapTa, yUeOHHK «AJreOpa v Havajia aHalri3a
10-11xn mox pen. A.H.Koamaroposa

Xoxa pab6oThi:

1. 3anummre onpeneaeHUe HENPEPHIBHON PYHKIUU.

2. PaccMoTpuTe ¥ 3anMIIUTE MPUMEPHI PEIICHHs] HEPaBEHCTBA METOOM
UHTEPBAJIOB.

IHpumep 1

(x-1)(x-4)<0
Pewum 0annoe Hepasencme o memooom unmepaaos.
Pacecmompum ¢pynxyuro f(X) = (x=1)(x —4),

npupasmsiem gynxyuro k nymo f(x) =0,

(x-1)(x—-4)=0
x =1=0 unu Xx—4=0
x=1 unu x=4

Obnacme onpedenenu s )yHKYUU 8¢5 YUCTO0BASL NPAMASL.
Jlannvie 0se mouku pasobusarom obracme onpedeieHu i PYHKYUuU Ha mpu UHMepeand, 8 Ka.

U3 KOMopwvIX hYHKYUsL HenpepvisHa U He obpawaemcs 8 Hylb. Onpeodenaem 3HaAK QyHKyuu

KA#COOM U3 IMUX UHMEPBAIIO.

f(0) >0,

f(3) <0,

f(5) > 0.

Buvibpas unmepsan co snaxom munyc sanuwem omeem x € [1,4].
Omeem : x € [L,4].

Ipumep 2
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x?-1

x*—5x+6
Pewum oannoe nepasencme o memooom uHmepaanos.
x? -1
Paccmompum pynxyuto f(X) = —5—,
x°—5x+6

npupasHsiem Gyuxyuio k nymo f(X) =0,

x? -1 B
x> —5x+6
x*-1=0 x*-5x+6%0
(x-D(x+1)=0 x#2ux+3

(x-1)=0wm x+1=0
x=1 wwu x=-1
Obnacmuv onpedenenu st hyHKYUU s HUCI08as NPAMAS, 3a UCKTIOUeHUueM Hyell
3HaAMeHames, m.e. moyek x =2 u x = 3.
Hannvle yemoipe mouxu pazousaiom oo1acmv onpedeneHu si PYHKYuU Ha nsamv UHMeps
8 KadHcOOM U3
KOMOPbIX (DYHKYUSA HeNnpepuleHa U He oopawaemcst 8 Hyib. Onpeoensem 3HaK QyHKyuu
KaNCOOM U3 IMUX UHM EPBATIOE.
f(-2)>0,
f(0) <0,
f(1,5) >0,
f(2,5) <0,
f(4)>0
Buviopas unmepeanvt co snaxom nioc 3anuwem omsem x € (—oo;—1] U [1;2) U (3;0).
Omeem : x € (—o;—1] U [1;2) U (3;0).

5. Pemmte HepaBeHCTBA METOJIOM HHTEPBAJIOB:
1) X*-22x-23<0;
2) x*—3x-10>0;

7) x-1
3) (6x-3)(x+4)<0; -x
4) x* -8x+15<0; g) x+4
5) 3x2 —8x+5>0 0 LI
M
6) (x—2)4x-8)>0: |
—2>'.X'
10) x
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IIpakTuuyeckas pabora Ne 27
Tema: Pemienne panmoHaJbHbIX aJIreOpandecKuX HEPABEHCTB.

Heanb:
- 3aKPEMUTh HABBIKU PEIICHUS PallMOHAIBHBIX AJIreOpandecKuX HEPaBEHCTB.

Hopma Bpemenu: 2 gaca

O6opynoBanme: MHCTPYKIIMOHHAS KapTa, y4eOHUK «ANreOpa U Hauasia aHaJIu3a
10-11xm mox pen. A.H.Konmaroposa

Xox padoThi:
CnpaBouHbIi MaTepUaJl

MGTOIH)I PCIICHUA HCPABCHCTB 3aBUCAT B OCHOBHOM OT TOI'O, K KAKOMY KJIACCY
OTHOCATCA q)YHKIII/II/I, COCTAaBJAIOIIMC HCPABCHCTBO.

|. KBagpaTHble HepaBeHCTBA, TO €CTh HEPABEHCTBA BUA

ax’+bx +c¢>0(<0),a0.

byaem cuutarh, uro a>0. Ecim 3T0 He Tak, TO YMHOXHB 00€ YacTu
HEpaBEHCTBA HA -1 M M3MEHUB 3HaK HEPABEHCTBA HA MIPOTUBOIOJIOXKHBIN, MOTYyYUM
YKEJIaeMOe.

YToOBI pelITh HEPABEHCTBO MOXKHO:

1. KBagpaTHbIl TpexXuieH pa3ioKUTh HA MHOKHUTENIH, TO €CTh HEPABEHCTBO
3anMcarb B BUIE

a (X-Xg) (X-%2)>0(<0).

2. KopHu MHOrousjeHa HaHECTHM Ha YUCIOBYHO OCh. KopHu pazOuBaroT
MHO>KECTBO JEHCTBUTEIBHBIX YHCEN Ha IMPOMEXYTKH, B KAKIOM H3 KOTOPBIX
COOTBETCTBYIOIIAs KBaipaTHuuHasi GyHKIUs OyAeT 3HaAKOMOCTOSIHHOM.

3. Onpenenuthb 3HaK a (X - X1) (X - Xz) B KaXJI0M MPOMEKYTKE U 3aKMCATh
OTBET.

Ecnu kBagpaTHbli TpexwieH He umeeT KopHed, To npu D<0 u a>0
KBaJPATHBIN TPEeXWIEH MPH JII0OOM X MOJIOKUTEIIEH.

ITpumepsr:

1) PemuTh HepaBeHCTBO. X + X - 6 > 0.

Pemenue.

PasnoxuM KBaapaTHBIN TpexuieH Ha MHOKUTeH (X + 3) (X -2) >0

HaHocuM KOpHM Tpexw/eHa Ha YHUCIOBYIO OChb M ONpENENsieM 3HaKh Ha
KQKJIOM IPOMEXKYTKE

+5 o +
-3 2 X
OtBeT: X € (-0; -3) U (2; +0).

v
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2) (X -6)*>0

Pemenue:

DTO HEPaBEHCTBO BEPHO IIPH JTIIOOOM X, KpoMe X = 0.

Otger: (-0; 6) U (6; +o0).

3)x2+4x +15<0.

Pemenue:

3necs D <0, a=1>0. KBaapaTHplii TpEXWICH MOJOXKHUTEICH IIPH BCEX X.
OtBert: X € Q.

PemmTh HEpaBEeHCTBA:

1. 1+x-2x2<0. OrTBer:

(—oo;—é)ua;m).

2. 3x2-12x+12<0. OtBeT: x=2.

3. 3x2-7x+5<0. OtBeT: x €.

4, 2x?-12x + 18 > 0. OTBeT: (—0;3) U(3;+0).
5. Ilpu kakuxX 3HAYCHHUSIX a HEPABEHCTBO

X2 - ax > 2 BhINONHAETCS JUIS JTFOOBIX X ? OtBeT: ae(-2,0).
a

1. Paunonaﬂbnue HEPAaBCHCTBA BbBICIHINX CTeHeHeﬁ,_TO €CThb
HCPAaBCHCTBA B4
anX"+ an X"+ ...+ ax + ag> 0 (<0), n>2.
MHorowieH BEICIHIEH CTEIIEHU CJICAYCT PA3JIOKHUTh HAa MHOXUTCIIU, TO €CTh
HCPABCHCTBO 3aIllCaThb B BUJC
an (X - X1) (X-Xp) -...- (X -Xp) >0 (<0).
OTMETUTh HA YUCJIOBOM OCHU TOUKH, B KOTOPHIX MHOTOYJIEH oOpamiaercs B
HYJIb.
OHpeI[eJ'H/ITB 3HAKHM MHOT'OYJICHA Ha Ka>XIO0M IIPOMCIKYTKC.
[Ipumepsr:
1) Pemnts HepaBeHCTBO X' - 6X° + 11x* - 6X < 0.
Pemenue:
x*- 67+ 11x° - 6x = X (x*- 6x° + 11X -6) = X (X* - X* - 5X* + 5X +6X - 6) =X
(X - 1)( X* -5x + 6) =
X (X-1)(x-2)(x-3). Urak, X (x - 1) (x - 2) (x - 3)<0
+ - + - +
O O O O >
0 1 2 3 X
Otser: (0; 1) U (2; 3).

2) Pemnts HepasenctBo (X -1)° (X + 2) (X - 14)” (2x + 1)* <O0.

Pemienue:
OTMeTHM Ha YHCIOBOH OCH TOYKH, B KOTOPBIX MHOTOWIEH OOpamiacTcs B
Hylb. OTOX =1, X=-2,Xx= Y, x=- .
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@) @) @) @) >
-2 - ) 1 X
B Touke X = - /2 cMEHBI 3HaKa HE MPOUCXOJUT, TOTOMY YTO JABYWIEH (2X +

1) BO3BOAHMTCS B YETHYIO CTENEHb, TO eCTh BhIpakenue (2X + 1)* He Menser 3Hak
P NIEPEXOJIE YEPE3 TOUKY X = - V5.
OtBeT: (-0; -2) U (¥ 1).
3) Perunth HEpaBeHCTBO: X° (X + 2) (x - 3) > 0.
Pewmenue:
JlaHHO€ HEpaBEHCTBO PABHOCUIIBHO CIEAYIOIIEH COBOKYITHOCTH
x*(x+2)(x-3) >0(1)
x%(x+2)(x=3) =0(2)

+ - - +
O O O
-2 0 3 X
Pemennem (1) sBisercs x € (-o0; -2) U (3; +o0). Pemenuem (2) SBISIOTCS X
=0, x = -2, x = 3. O0beauHSs MOJyYEeHHbIE PeIIeHus, monyyaeMm X € (-o0; -2] U
{0} U [3; o).
OtBeT: X € (-0; -2] U {0} U [3; +o).
Pemmnts HEpaBeHCTBa:

v

1. (5x-1)(2-3x)(x+3)>0. Ortser:
1 2

(_OO’_3) o (g » 5)

2. x> +5x% +3x - 9 <0. OtBer:
(=oo31].

3. Xx-3)(x-1)23Bx-6-x%x2<0. OTger:
(3;+0).

4, (x*-xP+3(x*-x)+2>0. Otger:
(—o0;+00).

I11. Ipo0HO-paumoHaibHbIe HEPABEHCTBA.
[Ipu pelieHnn TakuX HEPABEHCTB MOXKHO MPUACPKUBATHCS CIIEAYIOIICH CXEMBI.

1. IlepenecTu Bce 4IeHbBI HEPABEHCTBA B JIEBYIO YaCTh.
2. Bce wuneHsl HepaBeHCTBa B JIEBOM 4YacTH MPUBECTH K OO0IIEeMy
3HAMEHATEIII0, TO €CTh HEPABEHCTBO 3aIIMCaTh B BUJIE
10 5 0 (<0).
9(¥)
f(x)

3. HaliTu 3HaueHus X, Npu KOTOPbIX (DYHKIIMS y=(— MOJKET MEHATH CBOM
(X

3HaK. OTO KOpHH ypaBHeHUU f(x)=0, g(x)=0.
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4. Hanectn HalificHHbIC TOYKM HA YHUCJIOBYIO OChb. JOTH TOYKH pa3OUBAIOT
MHOKECTBO JCHCTBUTEIBHBIX YHUCEN HAa TMPOMEXKYTKH, B KaXJIOM HX KOTOPBIX
GbyHKIUS OyIeT 3HAKOTIOCTOSTHHOM.

f(x
5. Onpenenuth 3HAK % B KOXJIOM IIPOMEXYTKE, BBIUMCIIAS, HAIPUMED,
g(X
3HAYEHHE JAHHOTO OTHOIIECHUS B MTPOU3BOJIBHON TOYKE KAXKAOTO IMTPOMEKYTKA.

6. 3ammcatb OTBeT, oOpamias 0cob0e BHHMaHWE Ha TPAHUYHBIE TOUYKH

f(x)

npoMmexxyTkoB. [Ipu pemienun crtpororo HepaBeHctBa — — >0 (<0) rpaHu4HbIe

9(¥)
f(x)
TOYKH B OTBCT HEC BKIIIOYAIOTCA. HpI/I PEIICHUN HECTPOTOI'O0 HCPABCHCTBA W >0
( < 0), CCJIM TOYKA ABJIACTCA KOPHCM 3HAMCHATCIISL, TO OHAa HC BKIIIOYACTCSA B OTBCT
(IIEDKC CCJIM OHa OJHOBPCMCHHO ABJIACTCA KOPHCM I-II/ICJII/ITGJBI). Ecau xe Touka
ABJLACTCSA KOPHEM OOHOI'O YHUCINUTCIISA, TO OHA BKIIFOYACTCA B OTBCT.

[Ipumepsr.
4—x 1
1). PemuuTh HEpaBEHCTBO > ——.
x-=5 1-x
- 2 - x-3)*
Pemenne: 25— 1> m>0 (x=3)

x-5 1-x " (x=5)(1-X) (x-5)(1—x)
HaitneM Hynu yucnurtelnst U 3HameHatens. O1o x = 3, X = 5, x=1. Hanocum
(x=3)*

HaWJICHHBIC TOYKU HA YHCIIOBYIO OCh U OTPENACIISIEM 3HAKU m B KAXXIOM
X— —X
IIPOMEXYTKE
- + + -
o o o "
1 3 5 X
(10-3)°

Bri6upaem mo06oii x € (5; + «), Hanpumep x = 10. Torna (10-5)(1-10)

Brioupaem x =4 <(3; 5).

(4 B 3) ? - . (2 _ 3) 2
T = 1;3). 11 B Sl
IMoygaem G-5)0-2) 0.IIpu x =2 <(1; 3). Ilony4yaem 2-50-2)
Hakonen, npu X =0 € (- ; 1). Beruncnsem (03"
’ C (0-5)(L-0)

Otget: x €(1;3) U (3;5).
2 3
(x*=7x-8)(x—-8) >0
(x-3)*(5-x)
Pemenue. Haiinem Hynu unciauTens u 3HaMeHaTens 1poou. 1o x = -1, x=8§,
x =3,x=5.

2). Haiitu cymmy LIeNbIX pelleHnii HepaBeHCTBa
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Hanecem HaiifieHHbIE TOYKHM HA YHMCIOBYIO OCh M OMpENEINM 3HaK ApoOu B
Ka)XJIOM IPOMEXKYTKE, BBIUMCISASA 3HAUEHUE 3TOM ApOOU B NMPOU3BOJIBHOM TOUKE

KaXXIO0T0 IIPOMCIKYTKA.

- + + - -
S ) 0 P

v

-1 3 5 8 X

PerieHreM MCXOIHOTO HEPABCHCTBA SIBJISIETCS
x €[-1,3) u (3;5) u {8}. Hailinem cymmy niensix pemenwuii: -1 +1+0+2 +4 + 8

Ortser: 14.

3aoanue:

Pewumv nepasencmsa:
(B—x)(2x+1) <0
(x—2)(x+1)

OtBeT: (—oo;—1)U [—% ;2) U[3;+00).

x+1> 3 _1.
x—2 x-2 2

OTBET: (—0;2) U(2;4+0).
x + E< 7.

X
OtBeT: (—x;0)U(1;6).
(8—x°)(x*-27) >0

(8+x*)(x*+27)
OtBeT: (-3;-2)U(2:3).
1 ) 2 < 1-2x

x4+l x?—x+1" x*+1
OtBeT: (—oc;—1) U(-1;2].

IIpakTnueckas padora Ne 28
Tema: Pemienne pauMoHaJbHBIX CUCTEM YPABHEHUI.

Heasb:
- 3aKpCIINTh HABBIKH PCHICHUA pallMOHAJIBHBIX CUCTCM ypaBHeHHﬁ.

Hopma Bpemenu: 2 yaca
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OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, yueOHUK « AnreOpa v Havaja aHaIH3ay
10-11xn mox pen. A.H.Koamaroposa

Xoa pabéoThi:
1. 3anummTe 0OTBETHI HA KOHTPOJILHbIE BONPOCHI.
1) Yto Ha3BIBACTCS CHCTEMOM YpaBHCHHIT?
2) Kakue BbI 3HaeTe CIIOCOOBI PEIICHUS CUCTEM YpaBHEHUIT?
3) PaccMoTpuTe mpuMephl pelICHHs] CHCTEM YpaBHEHUH OCHOBHBIMH
CHI0COOaMH.

2. Peminre cucreMbl ypaBHEHHUIL:

1) 2x+3y =-1,
ox+4y =1
3Xx-9y =12,

2) 12X
4x -12y =16
5x -8y =0,

3) 1%
x—-16y=1

4) 5X +10y = x +8,
4x-12y =50-y

1 1
05X +55==-y+6—

5) 37773
5x -3y =8
3X—-5y=-7,

6) y
-y+06x=-14
X+Yy=5,

7

)y, x_13
X y 6

2.Ilokaxkute rpaduuecky 1 METOJOM MOJACTAHOBKH, UTO CUCTEMbI UMEIOT
€UHCTBEHHOE PEIIICHUE:
7X+4y =13, 5X — 3y = 26, 35X —2,5y =25,
1) g 2) Y 3) g
x—-y=11 2x+y =17 X+2y =18
Cnpagounwiit mamepuan
Cucmema nuHeuHvIX ypasHeHut ¢ AByMsI IEPEMEHHBIMA UMEET BU/T

{alxﬂaly:cl
X TBIV=C)

rje a; a, By By C; Cp - 3aJaHHBIC YKMCJIA, 4 X M Y - HCU3BECTHBIC

Cucmema ypagHenuti — 3mo yciosue, cCocmosiujee 8 00H08PEMEHHOM 8bINOIHEHUU
HEeCKOJIbKUX YPAGHEHUN OMHOCUMENIbHO HECKOTIbKUX nepemennbix. Pewenuem
cucmembl YpagHeHUll Ha3vl8aemcs Ynops00ueH bl Habop yucen (3HaueHull
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nepemMeHHbIX), npU NOOCMAHOBKe KOMOPbIX BMECMO NEPEMEHHbIX KAHCO0e U3
YpasHenuil oobpawaemcs 8 6epHoOe PaGeHCmao.
Cnocobvl peutenus cucmem ypagHeHuu

1) I'paduueckwii crocoo.

2) Croco0 1o ICTaHOBKH.

3) Criocob anreOparmyecKoro CI0KEHUsI.

4) Crioco0 BBeJIcHHSI HOBOW TICPEMCHHOIA.

5) Croco0 pa3iiokeHHust Ha MHOKUTEITH.

Memooduueckue pexomenoayuu no peuieHuro Cucmem ypasHeHuti
I'paguuecxuii cnocod
Crpostcs rpaduku 000MX ypaBHEHUH, HAXOASATCS TOUKH IepecedeHus TpaduKoB.

Cnocob noocmanosku
1) BrIpakaroT U3 OJHOTO YPaBHEHUS OHY IMEPEMEHHYIO Yepe3 IPYTyo.
2) TloacTaBisIOT MOyYEHHOE BBIPAKEHUE B IPYTOC YpaBHEHUE.
3) Pemaror noy4eHHOE ypaBHEHHE C OJHOM IMePeMEHHOM.
4) HaxonsaT 3Ha4e€HUE BTOPOI MEPeMEHHOM.
5) 3amuchIBalOT OTBET.

Cnocob cnoscenus
1) VYMHOXaroT 00¢ YaCcTH OJHOTO WM 000MX YPaBHCHHI HA KaKOe-ITH0O0 YHCIIO
TaK, 4TO TP MOCJEAYIOIIEM CIOKEHUH KaKue-TO CIaraéMble B3aUMHO
YHUYTOXHUTb.
2) CKJIaJpIBalOT MOYWICHHO MOJYYCHHBIC YPABHCHHUS.
3) PemaroT nosjaydeHHOE ypaBHEHHUE C OJHOM MEPEMEHHOM.
4) HaxomsaT 3Ha4eHUs IPYroi mepeMEeHHOM.

Beeoenue nosotl nepemennotl

BBoautcss HOBas mepemeHHas t, moirydaercs IpoOHO-pallioOHaIbHOE ypaBHEHUE
oTHocuTenbHO 1. Pemas mosiydeHHOE ypaBHEHHE, HAxomAT 3HadyeHus t, u
BBIPKAIOT JMOO0 X, THOO y "epe3 BTOPYIO nepemMeHHyro. [loacTasisis momydeHHoe
BBIPOKEHHUE BO BTOPOE YpaBHEHUE, PEIIAIOT YPaBHEHUE C OJTHOM MEPEMEHHOM.

Pasznoowcenue na muosxcumenu

[IpuMeHnsist criocod rpynnupOBKH, PACKIaAbIBAIOT BRIPAXKCHUE HA MHOKHUTEH.
[IpousBeaenue 1Byx MHOXUTEIEH paBHO 0, KOT/1a XOTs ObI OJJUH U3 MHOXKHUTENCH
paseH 0. BeipaxkatoT 0JIHy IEpEMEHHYIO Yepe3 APYTryIo, MOACTABIISIOT
ITOJIyYEHHBIE BBIPAXKEHUS BO BTOPOE YPABHEHUE U MOJYYAIOT YPABHEHUE C OJJHOU
MIEPEMEHHOU

IHpumepl. Pemmth cucTeMy ypaBHEHHH ClIOCOOOM TMOACTAaHOBKH.
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ix—2dy=4,
x+3y=5.
W13 nepBoro ypaBHeHUs BhIpa3uM x depes Kodpdumuenteiu Y : X=(2y+4)/3.

[ToacTaBmisiem 3TO BEIpaKEHHUE BO BTOPOE YPaBHEHHUE M HAXOAUM Y :
(2y+4)/3+3y=5, orkyma y=1.

Tenepb HAXOAWM X, TIOJCTABIISISI HAWCHHOE 3HAYCHUE BMECTO Y B BBIPAKCHHE
s x: X=(2-1+4)/3,otkyna X=2.

Omeem: (2;1)

Il p umep?2 Pemuth cUCTEMY YpaBHEHUH CIIOCOOOM anreOpamuecKoro

CJIOKCHU.
x—=2y=4,
x+av=5.

YMHOXaeM IICPBOC YPABHCHUC HA —1, BTOPOC — Ha 3u CKJIaAbIBACM HX:

-3x tdy=-4,
Sx +9y=15.

=11, orcroma y = 1.

[ToacTasmisiem 3TO 3HaUYE€HUE BO BTOpOE ypaBHEHHE (M B iepBoe) 3X + 9 =15,
oTcroma X = 2.

Omeem. (2;1)

IpakTnueckas padora Ne29
Tema: AKCHOMBI CTEepeOMETPHH U NPOCTeIINe CJIeACTBUS U3 HUX.

Henn:

- HU3Yy4YUTh MaTEpHUAI IO TeME: K AKCMOMBI CTEPEOMETPUH U MPOCTEUIINE
CJIEICTBUS U3 HUX)», HAYUUTHCS PUMEHITh AKCUOMBI MPU PEIICHUU 33724
- CIOCOOCTBOBAThH PA3BUTHIO JIOTUYECKOTO MBIIIJICHUS] O0yJarOIuXCSl.

Hopma Bpemenn: 2 gaca
OO0opynoBanme: MHCTPYKLIMOHHAs KapTa, CIPABOYHBII MaTepHall.
Xon padoThI:

3aoanue: I3yunte T€OpEeTHUECKUI MaTEPHUal, BBIIOJHUTE KOHCIEKT N3Yy4YaeMOT O
MaTepuasa, BHIIOJTHUTE HEOOXOIUMBIE YEPTEKH.
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CrepeoMeTpust — 3TO paszied reOMETPUH, B KOTOPOM M3y4aroTcsl (UTYypHI B
IPOCTPAHCTBE.

B CTCPCOMCTPHH TaK JKC KAK U B INTAHUMCTPUU CBOMCTBA IrCOMCTPHUICCKHUX
(1)I/Il“yp YCTAHABIIMBAIOTCA ITYTEM NOKA3dTCIILCTBA COOTBCTCTBYIOINUX TCOPCM.
OCHOBHBIMH q)HpraMI/I B IIPOCTPAHCTBC ABJIAIOTCA TOYKaA, IIpAMas U IIJIOCKOCTD.

C BBCACHHUECM IIJIOCKOCTH ITOABJIACTCA HCO6XOI[I/IMOCTB paCcIupruTh CUCTCMbI
AKCHUOM.

I -C A J,-""-F_E"‘—— ——

puc. 1 puc. 2 puc. 3

OCHOBHBIE CBOMCTBA TOYEK, MPSIMBIX U IIJIOCKOCTEN, KACAFOIIUECS UX B3aUMHOTO
pPACIIOJIOAKEHUS, BEIPAXKEHBI B aKCUOMaX.

Al. Yepes nr00bie TpU TOYKHU, HE JICKAIUE HA OJTHOM MPSIMON, TPOXOIUT
IJIOCKOCTh, U TIPUTOM TOJIBKO OJHA.

f—-‘/_\- - \ A = o
‘o ) Bea  (Toukm A, B, C mexar B IJIOCKOCTH )
[+
C = o

puc. 4

A2. Eciii 1B€ TOYKM IIPSIMOM JIEKAT B INIOCKOCTH, TO BCE TOUKU MPSIMOM JIEKAT B
DTOU IJIOCKOCTH

A wes
[Ipsmast AB neXHUT B IJIOCKOCTH c

puc. 5

3ameuanue. Eciu npsiMast ¥ IIIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOYKY, TO
TOBOPST, YTO OHU MEPECEKAIOTCS.

g

AL : [psiMast a ¥ MIOCKOCTh o MEPECEKAIOTCS B TOUKE M.
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puc. 6

A3. Ecnu 1Be MII0CKOCTH UMEIOT OOIIYI0 TOUYKY, TO OHU UMEIOT OOIIYIO MIPSIMYIO,

Ha KOTOPOM JIe’KaT Bce 00IIKE TOUKH 3THX IIOCKOCTEH.

o B=ad
v % IMCPCCCKarOTCA 110 HpHMOﬁ a.

puc. 7

Caencrue 1. Uepes npsMyro U HE JIEKAILYIO HA HEW TOUYKY IIPOXOAUT IUIOCKOCTB,

H IIPUTOM TOJIBKO OJHA.

CJIeIlCTBl/Ie 2. ‘—Iepe3 ABC IICPCCCKAIOIIUCCA IIPAMBIC IIPOXOIUT ITINIOCKOCTD, U
IIPUTOM TOJIBKO OJIHA.

3aoanue:

Touku A, B, C, DHe nexaT B 0JHO# INIOCKOCTH. ByayT M IIJI0CKOCTH,
npoxoasmue yepe3 Touku A, B, Cu uepes Touku B, D, A mepecekaThcs 1m0
npsimori AB?

PaccmoTpute pelieHne clienyommx 3aiad.

3agauya 1.

JlaHBI ABE MIpsIMBIE, KOTOPBIE MEpECEKAOTCA B TOUKE M. Jlokakure, 4To BCe
IpsIMBIE, HE MTPOXOJAIINE YEPE3 TOUKY M U MEpECEKAIOINE JaHHBIE IPSIMBIE,
JIE’)KaT B OJTHOM INIOCKOCTH

Pewenue:

Ham naHbI 1Be mpsiMble @ U D, KOTOpbIe MepecekaroTcsi B HEKOTOPO# Touke M.
Bo3bpMeM npoU3BOIBHYIO MPAMYIO ¢, KOTOpask HE MPOXOIUT Yepe3 TOUKY M, HO
NepeCceKaeT UCXOHbIC MPsSIMbIE a U D B Toukax A, B, COOTBETCTBEHHO.
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Uepes Be nepecekaromnecs Npsamble MPOXOAUT MIIOCKOCTb, U TPUTOM TOJIBKO
OJIHA, COTJIACHO 2 TeopeMe. 3HAUUT Yepe3 NEPECEKAIOIINECS

IIPAMBIC a U b MpOoXOoAUT CAMHCTBCHHAS IINIOCKOCTD, 0003HAYNM e¢ T'.

JIBe pa3Hble TOYKU A 1 B NPAMOii ¢ NpUHAIJIEKAT IIIOCKOCTH ¥ . A M3 TOTO, 4TO
JIBE€ TOUKH MPSIMON MPUHAIJIEKAT TUIOCKOCTH, BHITEKAET, YTO BCE TOUKHU MPSIMOM
MPUHAJIEKAT TUIOCKOCTH, T.€. BCS MPAMast JIEKUT B IJIIOCKOCTU. 3HAUHUT,
npsiMasi ¢ TPUHAIEKUT 3TON TIIOCKOCTH.

Takum 00pa3om, MBI JI0Ka3ajid, YTO BCE MpsAMbIE, Iepecekaroniie 4 u B, HO He
MpoXoadIIuMe uepe3 M, nexar B OJHOU INIOCKOCTH.

3agaua 2

TpH JAaHHBIC TOYKHU COCOIWMHCHEI ITIOIIAPHO OTPC3KAMMU. I[OKa}KI/ITe, 4TO BCC OTPC3KU
JCKAaT B OI[HOﬁ IINTOCKOCTH.

Pewenue:

[Iycte Ham mansl Tpu Touku: 4, B, u C. HyxHo noka3atse, 4to otpe3ku AB, BC,
CA nexat B OQHOU IJIOCKOCTH .

a

I

Ecnu Touka C nexut Ha npaMon 4B, To oTBeT oueBUIeH. [Ipeanonoxum, 4To
touka C He mpuHaIeKUT npsimoit AB. Toraa depes Tpu Touku A, B, C, He
JeXalye Ha OAHOU NPsIMOM, IPOXOAUT IUIOCKOCTh, U IPUTOM TOJIBKO OJIHA, B CHITY

akcroMbl 1. OG03HAYMM STy IIIOCKOCTh &

[IpsiMast AB LENTUKOM JIEKUT B INIOCKOCTH %, IIOTOMY UTO [BE €€ TOUKH JIEKAT B
310M 1ockocT. Ho, 3HauMT, U OTpEe30K AB NEKHUT B IIOCKOCTH &,

AHAJIOrMYHO ¥ ¢ ApYruMH oTpe3kamu. IIpsamas BC NeXUT B INIOCKOCTH | moTomy
4o aBe €€ Touku B u C nexar B II0CKoCTH %, 3HaunT, 1 0Tpe30ok BC NEKUT B

IJIOCKOCTH .
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U ananorunyno, orpe3ok AC JexuT B IIockoctH *. Uto 1 TpebOoBaNoCh J0Ka3arh.

IpakTnyeckasi padora Ne30
Tema: IlepneHAMKYJIAP U HAKJIOHHASA K IJIOCKOCTH.

Henn:
- HU3Yy4YUTb TCOPETUUYECKUN MaTEpHUal 10 TEME, HAYYUTHCS BBIIOJHITH YEPTEIKH.
- CIOCOOCTBOBAThH PA3BUTHIO JIOTHYECKOT'O MBIIIJICHUS O0yJarOIuXCSl.

Hopma Bpemenu: 2 gaca
ObOopyaoBaHmne: HHCTPYKIIMOHHAS KApTa, COPABOYHBIA MaTEeprall

Xoxa padorhi:
3adanue: 3yunrte TeOPETUUECKUN MaTepUal, OTBEThTE HA KOHTPOJIbHbBIE
BONPOCHI, BBIMOJIHUTE HEOOXOUMbIE YEPTEXKH.
1. Korna npsiMasi Ha3bIBaeTCs MEPIEHAUKYIISIPHON K IIIOCKOCTH?
2. 3anuiuuTe OnpeiereHne HaKJIOHHOM, MPOEKIIMY HAaKJIOHHOM Ha MJIO0CKOCTb,
OCHOBAHMSI HAKJIOHHOM, OCHOBAHHSI IIEPIICHINKYJISIPA, BBIIIOTHUTE YEPTEXKH.
3. 3anuiuTe TEOPEMbI O CPABHUTEIBHON JUIMHE NEPIICHIUKYIIApa U
HAKJIOHHBIX.

Teopernueckunii MaTepuaJl

[TocTaBuM 3a1auy ONpeAeIUTh, B KAKOM Clly4ae NpsAMasi MOKET CUUTAThCS
MEPHEHIUKYJIAPHON K TNIOCKOCTH. JloKakeM MpeaBapuTEIbHO CIEAYIONIee
peJIoKEHHE.

Teopema. Ecnu npaman (AAy, uept. 15), nepecekarowancs c

naockocmoto (MN), nepnenouxkynapna Kk kKakum-uuoyov oeym npamovim (OB u
OC), npoeedennvim Ha IMoIl NAOCKOCHU

uepe3 mouxy nepeceuenusn (O) 0aHHOU RPAMOIL U RIOCKOCHMU, MO OHA
nepneHoOuKynapHa u Ko ecakou mpemoeit npamoi (OD), npoeeoénnoii na
niaockocmu uepes my sce mouky nepeceuenus (O).
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Yept, 15.

OTtnoxum Ha IpsAMON AA; MPOU3BOJIBHOW JITIMHBI, HO paBHbIE OTpe3ku OA n

OA; 1 npoBeaEM Ha MIIOCKOCTH KaKyIO-HUOYIb IPSMYI0, KOTOpas repecekana Obl
TpH TpsiMble, ucxoasmue u3 Touku O, B kKakux-Huoyap Toukax C, D u B. Otu
TOYKHU COEIMHUM € TOYKaMu A ¥ Aj;. MBI IOJIy4nM TOT1a HECKOJIBKO
TPEYroJIbHUKOB. PacCMOTpHM MX B TAKOM MOCIIEIOBATEIBHOCTH.

Cuauvana Bo3pMéM TpeyrosibHUKHM ACB u A;CB; oHH paBHBI, Tak Kak y HUX CB—
obmas cropoHa, AC=A;C, kak HaKJIOHHbIE K NpAMOi AA;, OJTMHAKOBO yJIaJIEHHbIC
ot ocHoBanus O neprienaukyisipa OC; no tou xe npuunHe AB = A;B. 13
paBEHCTBA 3THUX TPEYTrobHUKOB cieayet, uro /| ABC =/ A;BC.

[Tocne sToro nepeitaém k Tpeyroibarkam AOB u A;OB; oHM paBHBI, TaK KaK y
nux OB—o06imas cropona, AB = A;1B u/ ABD =/ A;BD. U3 paBencTBa 3THX
TPEYTOJIBHUKOB BBIBOAUM, 4TO AO = A;0.

Teneps Bo3bMEM TpeyroabHUKU AOD u A;OD; OHUM paBHBI, TaK KaK UMEIOT
COOTBETCTBCHHO PaBHBIC CTOPOHBI. M3 MX paBeHCTBa BhIBOIUM, uT0 / AOD
u /[ A;OD , a Tak Kak 3TH yIJIbl CMEXKHbBIE, TO, CeaoBareabHo, AA; | OD.

Onpeaenenue. IIpsimast Ha3pIBaeTCA NePHEHAMKYJISAPHON K IJIOCKOCTH, €CIIN
OHa, TIEPECEKASICh C ITOM MIOCKOCTHIO, 00pa3yeT MPSIMOM YroJl ¢ KaKI0H TIPSIMOI,
ITPOBEIEHHOM HA IUIOCKOCTH Y€PE3 TOUKY IepeceyeHns. B 3Tom ciaydae roBopsT
TAKX€, YTO IJIOCKOCTh MEPIIEHAUKYIISIPHA K IPSIMOU.

N3 npenpiayiiei TEOpeMsl CIEAYET, UTO MPSAMas NEPHEHAUKYISAPHA K TIIOCKOCTH,
€CJIM OHA NEPHEHAUKYISAPHA K IBYM MPSMBIM, JIEKAIIUM B JaHHOU IIJIOCKOCTU U
IIPOXOJALIUM Yepe3 TOUKY IIEPECEUYCHUH TaHHOU MPSIMOM U TUIOCKOCTH.
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[Ipsamas, nepecekaromias INOCKOCTh, HO HE MEPIEHIUKYISIPHAS K HEM,
HA3bIBACTCS HAKJIOHHOM K 3TOM IUIOCKOCTH. TOYKa MEPECEUECHUs! IMPSIMOU C
IJIOCKOCTBHIO HA3bIBAETCS OCHOBAHUEM MEPIECHIUKYIISPA WA HAKIIOHHOM.

CpaBHHTeIbHAs JIMHA MePHeHINKY.IPa H HAKJIOHHBIX . Korna u3 oxHoil
TOYKU A (uepT. 16) mpoBeAEHBI K IJIOCKOCTH MEPICHIUKYIIp AB 1 HakIOHHAas
AC, yclioBUMCS Ha3bIBaTh, MPOEKIMeEH HAKJIOHHOM Ha MJIIOCKOCTh P 0Tpe3ok
BC, coeaunsromuii OCHOBaHUE MEPIICHINKYJISIPA U OCHOBAHUE HAKIIOHHOM.

! Tlitst KpaTKOCTH TepMHHBI "'epIeHUKysIp" 1 "HAKIOHHAS" YIIOTPEOIISIOTCS
BMECTO ,"0TPE30K MEPHEHANKYJIIApa, OTPAHUYCHHBIA JAHHOW TOYKOM U
OCHOBAHHUEM NepneHANKYIsApa" , U "0Tpe30K HAKIOHHOW, OTPAHUYEHHBIN TaHHOM
TOYKOW U OCHOBAHUEM HAKJIOHHOM.

A

B \.

Hepr. 16.

Takum o6pazom, orpe3ok BC ectb npoekius HakinonHoit AC, otpetok BD ecThb
MPOEKIMs HAaKJIOHHOW AD u T. 1.

Teopema. Eciu uz oonoti u moti soce mouxku (A, aeprt. 16), 83amoti gHe
ninockocmu (P), nposedenwvl u smoti nnockocmu nepnenouxyap (AB) u kaxue-
Hu6yow naxnonuwvle (AC, AD, AE, ...), mo:

1) 06e nHaxnonnvie, umerowjue pasuvie NPOEKYUU, PaAGH»I;
2) U3 08yX HAKIOHHLIX Ma OOAbULE, NPOEKYUS KOMOPOIL OoJblue,

Bpamas npssmoyronsaeie TpeyrosibHukn ABCu ABD Bokpyr karera AB, Mbl
MOEM COBMECTUTH UX TUIOCKOCTH € MiockocThio A\ ABE. Toraa Bce HakJIOHHBIE
OyAyT JieXxaTh B OJHON IJIOCKOCTH C NEPIEHIUKYIIIPOM, a BCE IPOEKLIUU
pacroJjokaTcs Ha OAHOM npsAMoil. Takum 00pa3oM, 10Ka3bIBa€Mble TEOPEMBI
IIPUBOJATCS K aHAJIOTUYHBIM TEOPEMAM IUIAHUMETPHH.
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3ameuanue. Tak kak AB ecTb KaTeT NpSIMOYTOJIBHOTO TPEYTOJbHUKA, a KAKIAs U3
HakIoHHBIX AC, AD, AE, ... ecTb runoteny3sa, To neprneHaukyisp AB mensiie
BCSIKOW HAKJIOHHOW; 3HAYUT, MEPIECHIUKYJISAP, ONMYIICHHBIN U3 TOYKHA HA
IJIOCKOCTh, €CTh HAMMEHBIIINI U3 BCEX OTPE3KOB, COCIUHSIOMINX JAHHYIO TOUKY C
1100011 TOYKOM TIIOCKOCTH, M TIOTOMY OH IMTPUHUMAETCS 32 MEPY PACCTOSHUS TOUKU
A ot miockoctu P.

Oo0paTHble TeopeMbl. Eciu u3 00HOU U MOt dHce MOYKU, 83MOU 8HE NIOCKOCMU,
nposedenbl NepneHOUKYIAP U Kakue-Hubyob HaKJIOHHbIe, MO:

1) pasnvle naxionHble uMerOmM pasHvle NPOeKYUl,

2) uz 08yx npoexyutl ma 60.1vuLe, KOMopas COOmMeemcmasyenm 6oabuiell HakKIOHHOU.

3aoanue:

1)Touka A He JIEKHUT B TUIOCKOCTH, a Touka E - mpuHaaiexxut 3toi miockoctu. AE
= 13 cM, IpOEKLHS 3TOr0 OTPE3Ka Ha IIOCKOCTh paBHa ScM. KakoBo paccrosiHue
OT TOYKH A 10 JAHHOM IJIOCKOCTU?

2)PaBHoOenpennslil Tpeyronbuk ABE Haxoautcs B miockoctu o. bokoBbie
ctoponbl TpeyronbHuka ABE paBubl o 10 cM, a ctopona ocHoBanust AE=16 cwm.
K aToi1 miockoctu npoBenens! neprneHaukyisip CB, koTopslii paBeH 6 cM, u
HaksioHHele CA u CE. Beruncnure pacctosiaue ot Touku C 710 CTOPOHBI
Tpeyroyibauka AE.

3) Uepes BepuinHy A npsMoyroiasHoro tpeyroibHuka ABC ¢ mpsmbim yriom C
npoBeneHa npsiMas AD, nepneHauKyIsipHast K IUNIOCKOCTH TPEYTOJIbHUKA, a)

HoxaxwuTte, uro TpeyroiasHuk CBD npsimoyronbabiii, 6) Haiinure BD, ecnu BC =
4, DC =6.

IpakTnueckas padora Ne31
Tema: IlepneHAUKYJISAP U HAKJIOHHASA K IVIOCKOCTH. Pelienue 3agay.

Henn:

- 3aKpPCIUTh IMOHATHUS IICPIICHAUKYIIAPA U HAKJIOHHOU K IJIOCKOCTH IIpHU pCUHICHHUHU
3ajad.

- CIOCOOCTBOBATh PA3BUTHIO JIOTHYECKOTO MBIIIJICHUS] O0yJarOIUXCS.

Hopma Bpemenn: 2 gaca

OO0opynoBaHMe: HHCTPYKIIMOHHAS KapTa, CIPABOYHBIN MaTepuan
Xoxa pabéoThi:

Pewwume 3a0auu.:
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Bapuanm 1

1) [Ipsimas a nepecekaet mI0ckocTsh B B Touke C, 1 00pa3yeT ¢ MIOCKOCThIO
yroia 30°. P€a, Touka R - npoekiust Touku P Ha mutockocTs . PR=7 cm.
Haiinu PC.

2)[IpsmoyrombHbiii TpeyronbHuk MBE (¥M=90°) naxoaurcs B

wiockoct o. BE=13 cm, a ME=12 cm. K 3T0i1 mimockoctu mpoBeaEH
neprnenaukysap CB qimunoit 7 cM. Beraucnu paccrosiuue ot Touku C 10 CTOPOHBI
Tpeyroiabanka ME.

3)Otpe3ok AD nepreHIuKyIspeH K IUIOCKOCTH PaBHOOEIPEHHOrO TPEYTOJIbHUKA
ABC. U3BectHO, uTo AB =AC =5 cM, BC= 6 cm, AD = 12 cm. Haligute
paccTosiHus OT KOHIOB oTpe3ka AD no npsmoit BC.

Bapuanm 2

1) K miockocTu o mpoBeieHa HaKJIOHHAs, IJTMHA KOTopoil paBHa 10 cm, mpoekius
HAKJIOHHOM paBHa 6 cM. Ha kakoMm paccTOsIHUM OT MJIOCKOCTH HAXOJIUTCS TOYKA, U3
KOTOPOM MpOBE/IeHA HAKIIOHHAs ?

2) Touka K pacrnosoxeHna B pacCTOSIHUU 8 cm OT IJIOCKOCTH
npsimoyronbHrka ABCD u B paBHBIX pacCTOSHUAX OT BEPIIMH MPSIMOYTOJIbHUKA.

PaccuuTaii, Ha KaKOM PacCTOSITHMM OT BEPIIHH
NpSIMOYTOJIBHHKA pacrofioskeHa Touka K, ecim 1iamHa cTopoH
npsiMoyroJibHuka 24 cm u 18 cm.

3) Uepes Bepuinny A npsimoyroiibhrka ABCD npoBenena npsimast AK,
MEPIEHIMKYJIIpHAs K IMJIOCKOCTU NpsMoyroJibHuka. M3BectHo, uto KD = 6 cm, KB
=7 cm, KC=9 cm. Hailinute: a) paccrosinue ot Touku K 10 miockoctu
npsMoyroibHrka ABCD;

Bapuanm 3

1) K umockocTr o ipoBeieHa HakionHas AB (A€a). JlmuHa HaKITOHHON
paBHa 18 cM, HaKJIOHHAs C TIOCKOCThIO 00pa3yeT yroa 60°. Beranciau, Ha KakoM
pacCcTOSHUU OT TIOCKOCTH HAaXOJUTCs Touka B.

2) Paccrosinue oT Touku G 10 KaKI0M U3 BEPUIMH MPABUIBHOTO TPEYTOJIbHUKA
ABC paBHo 12 cM. Haiinure paccrosaue ot Touku G no mockoctu ABC, ecnu
AB =9 cm.

3) [Ipsmas OK nepniennukymnsipHa K wiockoctu pomba ABCD, nquaronanu
KoToporo nepecekarorcs B Touke O. Haiinute 3To paccrosnue, eciu OK =4,5 1M,
AC =6 oM, BD = 8 om.

Bapuanm 4
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1) [Ipssmass M mepecekaeT IOCKOCTh 3 B Touke A, 1 00pa3yeT C IOCKOCTHIO

yroa 60°,PE m, Touka R - nmpoekuus Touku P Ha miiockocTs . PR=9 cm.
Haitgu PA.

2)Haxmnonnast AD ¢ mmockocTsio o o6pasyet yrou 30°, a HakmorHas DC ¢
IJIOCKOCTHIO 0, 00pa3yet yroa 45°. Jlnuna nepneraaukyispa DB paBra 7 cwm.
Bbruuciy ayuHbI 00eMX HAKIIOHHBIX.

3) Uepes Bepuiuny B kBaapata ABCD mnposenena npsimast BM,
MEPIECHINKYJIApHAs K ero miockoctd. Haligure paccrosiuus ot Touku M 110
MPSIMBIX, COJIEPKALIUX CTOPOHBI U IUaroHaiy KBajpara, ecau BM = 10 oM, AB =
5 oM.

Bapuanm 5

1) Anuna otpeska VB pasna 10 m. On nepecekaeT miockocTh B Touke O.
PaccTosiHMe OT KOHIIOB OTpe3Ka J0 MIIOCKOCTH COOTBETCTBEHHO PAaBHBI 2 M U 3 M.
Haiinu octpslil yros, KOTopslii 00pa3yet oTpe3ok VB ¢ miockocTsio.

2) OMH U3 KaTeToB MPAMOYTOJIbHOro TpeyroiabHuka ABC paBeH 5, a ocTpbliii
yroJ, NpuieKalluid K 3ToMy KaTteTy, paBeH 60°. Uepes BepmnHy npsimoro yria C
npoBeneHa npsMas CD, neprneHIuKyaspHas K II0CKOCTH 3TOT0 TPEYTOJIbHHKA,
CD = 8. Haiigute pacctosinue oT Touku D 1o npsimoit AB.

3) U3 Touku A, ynaneHHOM OT TUIOCKOCTH [3 Ha paccTosiHUE 5 ¢M, TPOBEICHBI K
3TOi# ockocTh HakJIoHHbIE AB 1 AC nox yriom 30° k miiockoctu. VX nmpoekiuu
Ha MI0CKOCTh B 0OpazyroT yroxa B 120°. Halinute BC.

Bapuanm 6

1) [Ipoekruu HakmoHHBIX AD u DC Ha mIocKOCTH o paBHbI
cooTBeTcTBeHHO 4 cM 1 10 cMm, a yroi Mexay HumMu paBeH 60°. Berauciu
pPacCTOSIHUE MEXTy KOHIIAMHU TTPOCKITUI HAKJTOHHBIX.

2) Touka M pacmnonoxxeHa B pacctossHu 10 cm OT TIOCKOCTH
npsmoyroyibhnka ABCD u B paBHBIX pacCCTOSIHUSIX OT BEPIIIHUH MPSMOYTOIHHHUKA.

PaccuuTaii, Ha KAKOM PacCTOSIHUM OT BEPIIMH
IPSIMOYTOJIBHUKA PAcIoJIo’KeHa ToUKa M, eciu IIMHa CTOpOH
npsimoyroJibHuka 12 cm u 5 cm.

3) OnuH KOHEN JaHHOTO OTPE3Ka JIEXKUT B IIIOCKOCTH 0, @ IPYTO HAXOJUTCS OT
Hee Ha pacctosHuu 11 cM. Haliqute paccTosiHue OT cepeMHbl JAHHOTO OTpe3Ka J0
MIJIOCKOCTH Q.

Bapuanm 7

1) K miockocTu o mpoBeneHa HakionHas CD (C€Ea). JyimHa HaKIIOHHOM
paBHa 16 cM, HaKJIOHHAs C TJIOCKOCTHIO oOpasyet yroj 30°. Beruncnu, Ha KakoM
PAcCTOSIHUM OT IJIOCKOCTH HaxoAauTcs Touka D.
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2) Yepes Bepunny B kBagpara ABCD nposenena npsmast BF, nepnenaukyispHas
K €ro INIOCKOCTH. Haiinure pacCcTosiHUA OT TOUKH F 10 MPSAMBIX, ColepKaImx
CTOpPOHBI U AWAroHaiu kBajparta, eciu BF = 8 nm, AB =4 qm.

3) Otpesok KD nepneHauKysapeH K II0CKOCTH PaBHOOSAPEHHOTO TPEYroIbHUKA
KPE. UzsectHo, uto KP =KE =4 cM, PE= 8 cm, KD = 14 cm. Haitaute pacctosiHus
oT KoH1I0B oTpe3ka KD no nipsimoii PE.

Bapuanm 8

1) Haknonnas AM, npoBeneHHast U3 TOUYKH A K JJaHHOMU IJIOCKOCTH, paBHA 7CM.
UeMy paBHa NPOEKIMSA ITON HAKIIOHHOM Ha IJIOCKOCTb, €CIIA YTOJ MEXIY NpsIMOI
AM ¥ 1aHHOM MIOCKOCTBIO paBeH 30°7

2) Paccrosinue oT Touku N 10 KaXKJ10M U3 BEPIIMH MPABUILHOTO TPEYTOJIbHUKA
ABC paBno 5 cm. Haiinute paccrosaue ot Touku N g0 miockoctu ABC, eciiu AB
=8 cm.

3) Uepes Bepuiuny A npsimoyronsHuka ABCD nposenena npsimast AK,
NEPHEHANKYJIIPHAs K INIOCKOCTH IpsiMoyroisHuka. M3eectHo, uto KD = 6 cm, KB
=7 cm, KC=9 cm. Haninure paccrossaue mexnay npsmbiMu AK u CD.

Bapuant 9

1) Haknonnass AM, npoBeieHHast U3 TOYKH A K JaHHOM IJIOCKOCTH, paBHa 15.
Yemy paBHa MPOEKLHUS ITON HAKIOHHOM HA IUIOCKOCTb, €CJIM YTOJ MEXKY MPSIMOMA
AM ¥ 1aHHOM MIOCKOCTHIO paBeH 60°.

2) [Ipsimast BD nepnenaukyisipHa K rmiockoctu TpeyronbHuka ABC. M3BecTHo,
yto BD =9 cm, AC=10 cm, BC = BA = 13 cm. Haitgure paccrosinue ot Touku D
1o npsimoit AC

3) Touka M pacmnonoxeHna B paccrossauu 10 cM. OT MIIOCKOCTH
npsmoyroybHrka ABCD 1 B paBHBIX paCCTOSIHUSX OT BEPIIUH MPSMOYTOIHHHUKA.

Paccuuraii, Ha KaKOM pacCTOSIHUM OT BEPLIU
MPSMOYTOJIbHUKA PACIIOJIOKEHA TOUKa M, eciii IiMHa CTOPOH
npsimoyrosibHuKa 16 cM u 10 cwm.

Bapuanm 10

1) ITox yrmom ¢ K MJIOCKOCTHU 0 TpOBeeHA HakiIoHHas. Halinute ¢, ecin
M3BECTHO, YTO MPOEKIUHS HAKIIOHHOM BJABOE MEHbBIIE CAMOW HAKJIOHHOM.

2) Yepes Bepiinny npsmoro yria C paBHOOEAPEHHOTO MPSIMOYTOJIBHOTO
tpeyroapauka ABC nposenena npsimag CM, nepneHIuKyJIsspHast K €ro
mmockocTu. Haitaure paccrosinue ot Touku M 1o nipsimoit AB, ecnmu AC=4 cm, a
CM =27 cm.

3) IIpssmas BD nepnennukyasipHa K miockoctu tpeyroibHuka ABC. M3BecTHo,
yto BD =9 cm, AC=10 cm, BC = BA = 13 cm. HaitauTe nomaas TpeyrojbHUKa
ACD.
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Bapuanml1

1) IIpoexuun HakOHHBIX AM 1 MC Ha JI0CKOCTh 0. paBHBI
COOTBETCTBEHHO O CM U 8 CM, a yroJI MeXay HUMH paBeH 45°.

Brruncnum pacctossHue MeXAy KOHIIAMU MPOCKIAN HAKIIOHHBIX

2) [Ipssmas OK nepnenaukyisipHa K miockocta pomba ABCD, nuaronanu
KoToporo nepecekatorcst B Touke O. Jlokaxure, 4To paccTosiHusl OT Touku K 10
BCEX MPSIMBIX, COJIEPKAIIUX CTOPOHBI POMOA, paBHBI

3) Uepes Bepinny M kBagpata MNOR mnipoBenena npsimas MF,
MEPIECHANKYJISIPHAS K €ro IIockocTr. Haiaure paccrostust ot Touku F 1o
MPSMBIX, COJIEPKAIIMX CTOPOHBI U IMaroHau kBajpara, eciii MF = 12 nm, MN =
6 oM.

Bapuanm 12

1) OnuH KOHEIl JAHHOTO OTPE3Ka JIEXKUT B TIIOCKOCTH [3, a Ipyroi HaxoAUTCS OT
Hee Ha pacctosaHuu 12 cM. Haligure paccTosiHue OT cepeMHbl JAHHOTO OTPE3Ka 10
IUIOCKOCTH [3.

2) Touka P pacnonosxxena B pacctossHuu 12 ¢cM OT mi10cKOCTH
npsamoyroibarKa ABCD U B paBHBIX paCCTOSIHUSX OT BEPIIMH MPSIMOYTOIHHHUKA.

PaccuuTaii, Ha KaKOM PacCTOSITHMM OT BEPIIHH
IPSIMOYTOJIbHHUKA PACToNio’KeHa Touka P, ecnu anmuHa cTopoH
PsIMOYTOJIbHUKA 8 ¢cM U 6 CM.

3) IIpoekmuu HakmoHHBIX MN 1 MK Ha m10CKOCTH 0 paBHBI
COOTBETCTBEHHO 8 cM 1 12 cMm, a yroi mexay Humu paBeH 30°. Beraucnu
pPacCTOSIHUE MEXTy KOHIIAMHU TTPOCKITUI HAKJTOHHBIX.

Bapuanm 13

1) Haknonnas AM, npoBeneHHast U3 TOUYKU A K JJaHHOU IJIOCKOCTH, PaBHA 8CM.
Yemy paBHa MPOEKUHUS 3TON HAKIOHHOM Ha IUIOCKOCTh, €CJIM YTOJI MEX]y IIPSAMOM
AM ¥ 1aHHOM MJIOCKOCTBIO paBeH 45°.

2) Yepes Bepuinny B pom6a ABCD nposeznena npsimas BM, nepneHaukyspHas K
€ro II0CKOCTU. Haiigure paccTosiHus OT TOYKU M 10 IPSAMBIX, COAEPHKALIUX
cTOpoHbI poM0Oa, eciu AB =25 cm, £BAD = 60°, BM =12,5 cm.

3) 13 Touku A, HE MpUHAJJICKAIIEH TIJIOCKOCTH 0, TPOBEICHBI K ATOM MIIOCKOCTH
nepneHaukysap AO u ase Hakinonasie AB u AC. U3zBectro, uto ZOAB= £BAC =
60°, AO = 1,5 cm. Haiinure paccTossHHE MEKy OCHOBaHUSMH HAKIOHHBIX.

Bapuanm 14
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1) KoH1ibl 0OTpe3Ka OTCTOSIT OT MJIOCKOCTH ¢ Ha paccTostHUsAX 3 cM u 7 cMm. Haligure
PAcCCTOSIHUE OT CEPEAUHBI OTPE3KA J10 IIJIOCKOCTH 0.

2) Paccrosinue oT Toukd M 110 KaXK10# M3 BEPIIUH MPABUIBLHOTO TPEYTOJIbHUKA
ABC paBno 4 cm. Haiinute paccrosaue ot Touku M no miockoctu ABC, eciiu AB
=6 cM.

3) Haxnonnas HM, npoBenenHast u3 Touku H x JaHHOM MJIOCKOCTH, paBHA 9CM.
Yemy paBHaA IPOEKLMS 3TOW HAKIIOHHOM Ha TUIOCKOCTH, €CIU YTOJI MEXAY MPSAMOU
HM u naHHOM IIIOCKOCThIO paBeH 45°7

IpakTnueckast padora Ne32
Tema: Pemienue 3a1a4 Ha NapalJIeJIbHOCTh NPSAMBIX M IIJIOCKOCTEH.

Henu:

- 3aKpenuTh U3YYEHHBIN MaTepuas Ipy pelieHuu 3aaad 1o pazaeny «lIpsmoie u
MJIOCKOCTH B MPOCTPAHCTBEY;

- CIOCOOCTBOBAThH PA3BUTHIO JIOTUYECKOTO MBIIIJICHUS] O0y4arOIUXCS.

Hopma Bpemenn: 2 gaca
O6opyaoBaHMe: MHCTPYKIIMOHHAS KapTa, yueOHuK «I'eomerpus» 10-11km.

Xox padoThi:

1.Pemmre 3amaun:

1) U3 Touku B, oTcraromieii OT INIOCKOCTH HA PaCCTOSTHUM 4 CM, ITPOBEIeHA K
ATOM MIIOCKOCTH HakJIoHHas BC nox yriom 60° k npsmon BA,
MEPIEHINKYJIAPHOU K TNIOCKOCTH. OnpeaenuTs JIMHY HakioHHoW BC.

2) TenedoHHast MPOBOJIOKA [UTMHOM 15 M MpoTsAHYyTa OT TeJe(hOHHOTO CTOJI0A,
I/ OHA MPUKPETUIEHA HA BBICOTE 8 M OT ITOBEPXHOCTH 3EMJIH, K JJOMY, TAE
OHa mpuKpereHa Ha Boicote 20 M. OnpeaenuTh pacCTOSIHUE MEXKIY TOMOM
U CTOJIOOM.

3) U3 nekoropoii Touku C mpoBeIeHbI K JAHHOW TUIOCKOCTH MEPIICHINKYJISP,
paBHBI 7 CM M HAKJIOHHAS!, IPOEKIMS KOTOPOU Ha MJIOCKOCTh paBHA 3 CM.
Haittu niimHy HaKJIOHHOM.
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4) Ilnockoctu M u P mapamnenshsl. M3 Touek A u B mnockoctu M npoBeneHb
K ruiockocT P HaknmonHble AC=37 cM 1 BI=125 cM. IIpoexuust HakJIOHHOK
AC Ha oaHy M3 IJI0CKOCTEN paBHa 12 cM. Uemy paBHaA IPOEKLINS HAKIIOHHOMN
BJ?

5) MA — nepneHIuKyIsp K IIIOCKOCTH TPSMOYTOJIBHOTO Tpeyrosbauka ABC ¢
rUnoTeny3oi AB. Jlokaxute, yto MC 1 BC.

6) Karer BC npsimoyronbHOro Tpeyronbauka ABC ( £B =90°) IeXHT B
IJIOCKOCTU « . VI3 BepmnHBI A K INIOCKOCTH ¢ TPOBEACH NEPIEHIUKYIISP
AO.

Hainnre BC, ecitmt OB = 6 cm, OC = 10 cm.

IIpakTnyeckas padora Ne33
Tema: JIByrpannbie yrJibl

Henn:
- HU3Yy4YUTb TCOPETUUYECCKUN MaTEpHUal 10 TEME, HAYYUTHCS BBIIOJHITH YEPTEIKHU.
- CIOCOOCTBOBAThH PA3BUTHIO JIOTHYSCKOTO MBIIIJICHUS] O0yJarOITUXCA.

Hopma Bpemenn: 2 yaca
ObopynoBanmne: HHCTPYKIIMOHHAS KapTa, CIPABOYHBIA MaTepra

Xoxa padorsr:

3aoanue: VI3yunte TeOpeTHUECKUI MaTepuall, 3alUIIUTE OTBETHl HA KOHTPOJIbHBIE
BOIIPOCHI U BBIMIOJIHATE YEPTEKHU.

1. Yrto Ha3bIBAIOT MOIYIIJIOCKOCTHIO?

2. Uto Takoe ABYTrpaHHBIN Yo, €ro 3JIEMEHTHI? BBITIOIHUTE YepTeK.

3. Kaxk momy4yuTs TUHEHHBIN yroy IByrpaHHoro yria? YepTexk.

4. Onumwure paBeHCTBO U HEPABEHCTBO JIBYTPAHHBIX YIJIOB.

5. HaszoBute CBOICTBA ABYTPaHHBIX YIJIOB.

Teopernueckuit MaTepuas
JByrpanssie yribl

Onpenenenusi. YacTb MI0CKOCTH, Jiexalias o OAHY CTOPOHY OT KaKoOii-

100 TIPSIMOH, JIeXKAaIIeH B 3TON TUIOCKOCTH, HA3bIBAECTCS MOIYIJIOCKOCTHIO.
durypa, oopazoBanHasi AByMs noayriockoctsamu (P u Q, uept. 26), ucxoasimmmu
u3 ogHoM nipsimoli (AB), Ha3bIBaeTcs ABYrpaHHbIM yrioM. [Ipsmas AB
Ha3bIBaETCS pedPoOM, a MOIYmIocKocTH P u Q —

CTOPOHAMM WJIM TPAHSIMHU JIByTPAHHOIO YIJIA.
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Uepr. 26.

Takoli yron 0603Ha4aeTcst OOBIKHOBEHHO JIByMsI OyKBAaMH, IOCTABJIEHHBIMH Y
ero pedpa (aByrpannslii yrosn AB). Ho ecau npu ogqHOM peOpe siexaT HUCKOIBKO
JBYTPaHHbBIX YTJIOB, TO KaXK/IbIM U3 HUX 0003HAYAIOT YETHIPbMs OyKBaMHU, U3
KOTOPBIX JIBE CPEIHUE CTOAT MU pedpe, a 1Be KpailHue — y rpaHeil (Hanpumep,
nByrpanusiid yroia SCDR) (uept. 27).

j.)
C
Q
R
)
ANE -
N
Yepr. 27.

Ecnu u3 npousBonibHoM TOuku D pebpa AB (uept. 28) npoeaém Ha
KQKJI0¥ rpaHu Mo NMepHneHANKYIIsIpy K pedpy, To oOpazoBanHbIi uMu yroi CDE
HAa3bIBACTCS JIMHEHHBIM YIJIOM JABYTPAHHOIO yIJa.
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Yepr. 28.

BenuunnHa TMHEHHOTO yTiia He 3aBUCHUT OT IMOJIOKEHUS €ro BEPIIMHBI Ha pedpe.
Tak, nuneitnsie yribsl CDE u C1D1E; paBHBI, mOTOMY 4TO UX CTOPOHBI
COOTBETCTBEHHO IMapajuI€IbHbl U OJUHAKOBO HAIPABJICHBI.

[110CKOCTh IMHEHHOTO yTIiia NepIEeHANKYJIISIpHA K peOpy, TaKk KaK OHA COJIEPIKUT
JBE€ MPsMBIE, IEPIICHAUKYIIPHBIE K HeMY. [1oaTOMYy 115 1TOIydeHus IMHEHHOTO
yria JOCTaTOYHO TPaHU NAaHHOIO JABYTPAHHOIO YIUIA IIEpecedb IUNIOCKOCTHIO,
NEePHEeHANKYIIAPHON K peOpy, U pacCMOTPETh MOJIYUUBIIUICS B 3TOU MJIOCKOCTH
yToJL.

PaBeHCTBO M HEPABEHCTBO ABYTPAHHBIX YIJIOB. J[Ba AByrpaHHBIX

yTIJla CYUTAIOTCS PABHBIMH, €CJIM OHU MPU BIOKEHUU MOTYT COBMECTUTHCS; B
MPOTUBHOM CITy4ae TOT U3 JABYTPAHHBIX YTJIOB CUATAETCS MEHBIIIUM, KOTOPBIT
COCTaBUT YacCTh APYroro yria.

[Tono6HO yriaM B MJIaHUMETPUH, ABYTPAHHBIE YTIIbI MOTYT OBITh CMEKHbIE,
BEPTHKAJbHbIE U IIP.

Ecnu aBa cMeXHBIX ABYTPAaHHBIX yTIila paBHBI MEXAY COOOM, TO KaXKIbIi U3 HUX
Ha3bIBACTCSA NMPSAMBIM JABYTPAHHBIM YIJIOM.

Teopembl. 1) Pagnbim 08yzpannbim y2iam coomeemcmayom pagnvle JUHelHble
Yyebl.

2) Bonvwemy 08yzpannomy yaiy coomeemcmeyem 0016 Uil TUHERHbLIL Y20l

[Tycte PABQ, u P;A1B;Q; (duept. 29)—nBa aByrpanHsix yria. Bioxum yrosu
A;B; B yron AB Tak, uto6s1 pedpo A;B; coBnasno ¢ pebpom AB u rpanb P; ¢
rpasso P.
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Hepr, 29

Torma ecnu 3T AByrpaHHBIE YIJIbI PABHBL, TO TpaHb Q1 COBNAAET C TpaHblo Q;
ecnu ke yroua A;B; mensbire yrina AB, To rpans Q; 3aiMET HEKOTOPOE MOJIOKEHHE
BHYTPH JIBYI'PaHHOIO yria, Hanpumep Q.

3aMeTuB 3T0, BO3bMEM Ha 00111eM pedpe Kakyro-HHOyAb TOUKy B 1 nmpoBeném
yepes He€ MIIOCKOCTh R, mepnenukynsipuyto kK pedpy. OT nepeceueHus 3Toi
IUIOCKOCTH € TPaHAMM JIBYTPAHHBIX YIJIOB ITOJIY4aTCs JIMHEWHBIE YIIIbl. SICHO, 4TO
€CJIM IBYI'PAaHHBIE YIJIbl COBIIAAYT, TO Y HUX OKAXKETCSI OJUH U TOT XK€ JINHEWHBIN
yroi CBD; ecin e AByrpaHHbIE yIJIbl HE COBIIAYT, €CIIM, HAIPUMED, I'PaHb

Q1 3aiiMET monoskenue Q,, To y OOJIBIIETO ABYTPAHHOTO YTJIa OKaXKETCS OOJBIINIA
nuHenHbl yroa (umenno: /| CBD >/ C,BD).

OoOpaTtHbIe TeopeMbl. 1) PagHbiM UHEHHbIM Y21AM COOMEENCIMEYIOM PABHbIE
08yZpAHHbIE Y2IIbl.

2) Bonbvuwemy auneiHomy yeny coomeenmcmeyem 00abuuil 08yZpanHblil y2o..
DTH TEOPEMBI JIETKO JOKA3bIBAKOTCS OT IPOTUBHOTO.

CaencrBus. 1) IIpsmomy 0gyepannomy yeny coomeemcmeyem npsamoul TIUHEUHblI
Yo, u 0opamHo.

Hepr. 30.

[Tycts (uept. 30) nByrpannbiil yroa PABQ npsmoiil. DTo 3Ha4uT, YTO OH paBeH
cmexxknoMy yriny QABP;. Ho B Takom cityuae nunelnbie yrasl CDE u
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CDE; Take paBHBI; a TaK KaK OHA CMEXHBIC, TO KXl U3 HUX JOJIKEH
ObITH TIpsiMOil. OOpaTHO, eciu paBHBI cMexHbIe uHelHbie yriibl CDE u CDE; , To
PaBHBI U CMEXKHBIC JIBYTPAHHBIE YTJIbI, T. €. KOKJIbIA U3 HU JOJKEH OBITh MIPSIMOM.

2) Bce npsimvie 08yepantbie yeivi pagHbl, IOTOMY YTO Y HUX PABHEI
JIMHENHBIC YTIIBI.

[Tono6HbBIM 3x€ 00pa30M JIETKO J0Ka3aTh, YTO:
3) Bepmuxkanvhvie 08yeparnHbie y2ivbl pAGHbL.

4) Jlgyepannvle yenvl ¢ cOOME8EemMCmMEeHHO NAPALLETbHbIMU U 0OUHAKOBO (U1U
NPOMUBONOJIOHNCHO) HANPABTIEHHBIMU SPAHAMU PAGHBI.

5) Ecnu 3a enuHUIY IBYTPAHHBIX YTIIOB BO3BMEM TaKOM ABYTpaHHBINA yTO,
KOTOPBIN COOTBETCTBYET €ANHUILIEC TMHEUHBIX YTIIOB, TO MOKHO CKa3aTh, YTO
JIBYTPaHHBIN YroJI U3MEPSETCS €ro JTUHEUHBIM YTIIOM.

IIpakTnueckas padora Ne 34
Tema: Pemienue 3a1a4 Ha HAXO0K/ACHUE IBYTPAHHBIX YIJIOB.
Henn:
- 3aKpenuTh U3YUEHHBII MaTepuas Ipy PelICeHUH 3a1a4 110 TEME
«JIByrpannslie yrisl. [leprnieHauKyaspHbIE IIOCKOCTHY;
- CIOCOOCTBOBATH PA3BUTHIO JIOTHYECKOTO MBIIIJICHUS O0YYArOIITXCS.

Hopma Bpemenn: 2 gaca
O6opynoBaHMe: MHCTPYKIIMOHHAS KapTa, yueOHUK, TETPalb

Xoxa padoTsi:

1.Pemmre 3anauu:

1) Ha omHoli rpaHu JBYTpaHHOIO yIJIa JaHbl 1BE TOUYKH A U B; u3 Hux
OMYILEHbI IEPIICHIUKYJIAPHI HA Apyryto rpaHb: AC=1am u BD=21Mm, u Ha
pebpo: AE=31m u BF. Haiitu BF.

2) Ha onHo# rpaHu IBYTpaHHOTO yTiia B3STHI IBE TOYKH, OTCTOSIIUE OT pedpa
Ha 51cm u 34cm. PaccTosiHue mepBOM TOYKM OT APYroi rpaHu paBHO 15cMm.
OnpenenuTs pacCTOSIHUE BTOPOUM TOUKH.

3) JIByrpaHHbIi yroja paBeH 45°. Ha onHO# rpaHu JaHa TOYKa Ha PacCTOSHUU a
oT Jipyrou rpaHu. Halitu paccrosiHue 3TOM TOUYKH OT pedpa.

4) OnpeaenuTh BEIUUNHY ABYTPAHHOTO yIJIa, €CIIU TOYKa, B3STas Ha OJHOM U3
rpaHeii, OTCTOUT OT pedpa BIIBOE Jajiee, YEM OT JPYTroi rPaHH.
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5) Han tpeyroasauk ABC co ctoponamu: AB=9, BC=6, AC=5. Uepe3
ctopoHy AC nNpOXOoAuT MIOCKOCTh M, COCTaBIAOMIAs C IIIOCKOCTHIO
TpeyrojbHUKa yroia B 45°. Haiitu paccTossHEE MeXAy IITOCKOCThI0O M 1
BEpIIMHOM B.

Cnpaeounvlit mamepuan
Onpeoenenue. YacTh TIOCKOCTH, JeXallas MO OAHY CTOPOHY OT Kakoil-inbo
MPSAMOM, JIEXKAIEH B 3TON MIJIOCKOCTH, HA3bIBAETCS NOIYNAOCKOCHIBIO.
durypa, 00pa3zoBaHHas ABYMS MOTYIIOCKOCTSIMU, UCXOASIIUMU U3 OJHOU MpsIMOit
(AB), Ha3zwiBaercst osgyepaunvim yenom. Ilpsamass AB HasbiBaeTcsi peOpoM, a
nosryriockoctu P u Q- cmoporamu vinm epansmu IBYTPaHHOTO YTIIA.
Takolt yron 0603Ha4aeTcss OOBIKHOBEHHO JBYMsI OYKBaMU, IOCTABJICHHBIMU y €T0
pebpa (nByrpannbiii yron AB). Ho ecnm mpu ogHOM pebpe jekaT HECKOJIBKO
JIBYTPAHHBIX YIJIOB, TO KaXIbli W3 HUX O0O3HAYAIOT YETHIPbMS OyKBaMH, W3
KOTOPBIX JIB€ CpPEIHHUE CTOAT Mpu pedpe, a JBe KpailHWe- y TpaHed (Hampumep,
nByrpanubiii yron SCDR).
Ecnmu u3 mpousBosnbHOM Touku D pebpa AB mpoBeneM Ha KaxJod TpaHU IO
MEepIeHIUKYIIpy K pedpy, To oOpazoBanHbli umMu yron CDE HaspiBaeTcs
JIUHEUHBIM Y2lIOM 08Y2PAHHO20 Veild.
BenuunHa JTMHEWMHOrO yria HE 3aBUCUT OT IMOJOKEHHUSI €ro BEpIIHWHBI Ha pedpe.
Tak, nunaeitneie yrmer CDE wm C;DjiE; paBHBL, mOTOMY 4YTO WX CTOpPOHBI
COOTBETCTBEHHO MapaJijieIbHbI U OJIMHAKOBO HAIPABJICHBHI.
[InockocTh TUHEWHOTO yrJia MEPHeHIUKYIIpHA K pedpy, Tak Kak OHA COJEPHKUT
JIBE€ TMpsMbIC, MEPICHIUKYIIIpHbIe K Hemy. [loaToMy aJisi MOgydYeHUs: JTMHEHHOTO
yrjla J0CTaTOYHO TPaHW JAaHHOTO JBYIPAaHHOTO yrja Mepecedb IMIOCKOCTBIO,
NEPHEHANKYIAPHON K pedpy, U pacCMOTPETh MOJYYUBIIUNUCS B ATOM IUIOCKOCTH
yTOJL.
Pasencmeo u nepagserncmeo 08yepanmbix yenos.
JIBa NBYTrpaHHBIX yrja CUYUTAIOTCS PAGHbIMUY, €CIU OHU TPU BJIOKEHUU MOTYT
COBMECTUThCS; B NPOTHUBHOM CIydae TOT W3 JABYIPAHHBIX YTJIOB CUUTAETCS
MEHBIIINM, KOTOPBIA COCTABUT YaCTh APYIroro yria.
[Togo6HO yriaM B TJIAHUMETPHUH, JIBYTPAHHBIE YTIJIBI MOTYT OBITH CMediCHbie,
8epmMuKalbHble U Tp.
Ecnau nBa CMEXHBIX JIBYIpaHHBIX yrja paBHbI MEXIY COOON, TO KaXKIbI U3 HUX
HA3BIBACTCS NPAMBIM 08YVCPAHHBIM )20M.

Teopembl. 1) PaBHBIM ABYIpaHHBIM YIJIaM COOTBETCTBYIOT PaBHbIE JTUHEHbIE
yIJbl.

2) BoabuioMy IBYyrpaHHOMY YIJIy COOTBETCTBYET GOJIBIINIA JIMHEHbIH YToJI.
[Tycts PABQ u P;A;B;Q; (puc.29) - nBa aByrpanusix yria. Bnoxum yron A;B; B
yron AB Tak, uto0n1 pebpo A;B; coBmano ¢ pebpom AB u rpanb P; ¢ rpansio P.
Torma ecnu 3TU ABYTpaHHBIE YTIJbl paBHBL, TO TpaHb Q; coBmagaer ¢ rpaHbio Q;
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ecnu ke yron A;B; menbie yriaa AB, To rpanps Q; 3aiiMeT HEKOTOPOE MOJI0KEHNE
BHYTpPH JIBYTPaHHOTO yriia, Harpumep Q.

3amMeTHB 3TO, BO3bMEM Ha 00IeM pedpe kakyro-HHOyAb TOUKy B u mpoenem
yepe3 Hee MIOCKOCTh R, mepneHaukyisipHyto kK peOpy. OT mepecedeHus: 3TOH
IJIOCKOCTH € TPAHSIMU JBYTPAHHBIX YTJIOB MOJY4YaTCs JIMHEWHbIE YIibl. SICHO, 4TO
€CJIM JIBYTPAHHBIE YTJIBI COBMAAYT, TO Y HUX OKAXKETCS OJUH M TOT K€ JTMHEHHBIN
yron CBD; ecnu e AByrpaHHbIe YIiibl HE COBMAAyT, €CJIM, HapuMep, rpaib Qg
3aliMeT mosiokeHrue Qp, TO y OOJBIIET0 IBYIPAHHOTO YIJIa OKaXXETCS OOJBIIUN
JUHEHHBIH yroa (mvenno: ZCBD > ZC,BD).

Obpamuvie meopemol. 1) PaBHBIM JINHEHHBIM YIJIaM COOTBETCTBYKOT pPaBHbIE
ABYrpaHHbIe yribl. 2) BojabinemMy JIMHEHHOMY YIJly COOTBETCTBYeT 00J1bIIMIA
ABYTPAHHBIN yIroJl.

OTH TeOpeMBI JOKa3bIBAIOTCS OT IPOTUBHOTO.

CnenctBus. 1) Ilpsmomy odsyepanunomy yeny coomeemcmeyem npsamou JUHEUHbIl
Yyeol, u 0opamHo.

[Tycte nByrpanueiM yron PABQ mpsmoit (puc.30). D10 3HAYUT, 4TO OH paBeH
cmexaomy yriry QABP;. Ho B Takom cimyuae nureiabie yriel CDE u CDE; Taxxke
pPaBHBI; a TaK KaK OHU CMEXHbIE, TO KaXJbld W3 HUX JOJDKEH OBITh MPSIMOMU.
OO6patHo, ecnu paBHBI cMmexHble JuHEHble yriel CDE u CDE,, To paBHB u
CMEXHbIE IBYTPAHHBIE YIJIbI, T.€. KQXK/IbIA U3 HUX JTOJKEH OBITh MPSIMOM.

2) Bce npsimble ABYTrpaHHBIE YIiibl PaBHbI, TOTOMY YTO y HUX PaBHbI JIMHEWUHBIE
YTIIBI.

[TonoOHBIM € 00pa3oM J0Ka3aTh, YTO:

3) BepTukasibHbie IBYTrpaHHBIE YTJIbl PABHBI.

4) JIByrpaHHble yribl C COOTBETCTBEHHO NapauieIbHbIMU M OJMHAKOBO (WU
IIPOTHUBOIIOJIOXKHO) HAIIPABJIECHHBIMU I'PaHsIMU PABHBI.

5) Ecnu 3a eauHUIly [BYTpaHHBIX YIJIOB BO3bMEM TAaKOW JABYTPAaHHBIA YTOJ,
KOTOPBI COOTBETCTBYET €IMHMIE JIMHEWHBIX YIJIOB, TO MOXXHO CKa3aTh, YTO
JBYTPAHHBIN YTOJI U3MEPSAETCS €r0 JIMHEUHBIM YIJIOM.

IIpakTnyeckas padora Ne3S

Tema: [IapajuiesibHOe poekTUpoBaHue. M300paxkeHne NpoCTPaHCTBEHHBIX
duryp.

Henn:
-  H3Yy4YUTH TeOpeTI/I‘leCKI/Iﬁ MaTcpuall 1o TCMC, HAy4YUTHCA BBIIIOJIHATD YCPTCIKU.
- CHOCO6CTBOBaTb Pa3BUTHUIO JIOTHYCCKOI'O MBIIIJIICHHA O6y‘—IaIOIHI/IXC$I.

Hopma Bpemenn: 2 yaca

OO0opynoBanMe: HHCTPYKIIMOHHAS KapTa, CIPABOYHBIN MaTepuan
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Xon padoThI:
Teoperuyeckuil MmaTepuasl
N300paxkenne NpoCTPAHCTBEHHBIX (PUI'YP HA MJIOCKOCTH

Jnst u3o0paxeHus: MpOCTPAHCTBEHHBIX (DUTYP HA MIIOCKOCTU OOBIYHO TMOJIB3YIOTCS
napajuieIbHbIM MPOEKTUPOBAHUEM. DTOT Cr1Oco0 n300paxeHus: GUrypbl COCTOUT B
cienytonieM. bepem mnpou3BosbHYIO TpsAMyr0 h, mnepecekaroniyro IMI0CKOCTb
yeprexa «, MPOBOAMM Yepe3 MPOHU3BOJBHYI0 TOYKY A Qurypsl mnpsmyio,
napaienbHy0 h. Touka Aj; mepecedeHus: 3TOH MPSIMON C TJIOCKOCTBHIO YepTexa
Oynet n3obpakennem Touku A . [locTpouB Takum oOpazoM H300pakeHUE KaKIOM
TOYKH (UTYpBI, TOIYYHM HU300paxeHne camoil ¢urypsl. Takoi cmoco0
U300pKEHHUSI TPOCTPAHCTBEHHOM (QUIypsl Ha IUIOCKOCTH COOTBETCTBYET
3pUTEIBLHOMY BOCHPHUATHIO (PUIYpHI IPU pACCMAaTPUBAHUU €€ U3/1aJIH.

IIpsimoJsinHeliHbIe 0TPe3KH (PUTYPbI H300PAKAKTCH HA INIOCKOCTH YepPTekKa
OTpe3KaMM
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JlelicTBUTENBHO, BCE MPAMBIE, TPOECKTHPYIOIIKE TOUKH oTpe3ka AC, nexar B
OJIHOM TIJIOCKOCTH, IEPECEKAIOIIEH TNIOCKOCTh YepTexka a mo npsimMon A;C;.
[IpousBosibHas Touka B orpeska AC uzoOpaxaercs Toukoir B; orpeska A;C;.

3ameuanue. B TOIBKO YTO TOKAa3aHHOM CBOWMCTBE U Jlajiee MPE/IOIaraeTcs,
KOHEYHO, YTO MPOCKTUPYEMbIC OTPE3KH HE TapaljIeIbHBI HAITPaBICHUIO
npoekTupoBanwusl. [lapamiensHbie OTpe3Ku GUTYPBI H300paKAIOTCS HA TUIOCKOCTH
yepTexka napajliejbHble oTpe3kamu (puc. 338).

HenictBurensHo, mycth AC u A'C' — napannenbabie 0Tpe3ku purypsl. [psimbie
A;C; u A',C'; mapanienbHbl, TaK KaK OHH MOTYYalOTCs MPU NIEPECEUCHUN
MapaJiyIeIbHBIX INIOCKOCTEN € INIOCKOCThIO @ . [lepBast u3 3TuX miockocTeun
npoxoaut yepe3 npsmble AC u AAj, a BTopas — uepe3 npsimeie A'C' u A'A's.

OTHOIIEHHE OTPE3KOB OAHON MPSIMON WIIA APAJIICTBHBIX MPSIMBIX COXPaHICTCS
IpU napajuieibHOM IpoekTupoBanuu. [lokaxxem, Harpumep, uto (puc. 339)

AB __ AB
BC _ B.C, ° ()

[TpoBenem uepes Touky B npsamyro A,C,, mapamiensuyio A;C; Tpeyroasauku
BAA; u BCC, nogo6us1. I3 momo6ust TpeyroiasHUKOB U paBeHCTB A1B1=A,B n
B,C,=BC, cnenyet nponopius (*).

93


http://edufuture.biz/index.php?title=%D0%9F%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D0%B5._%D0%9F%D0%BE%D0%BB%D0%BD%D1%8B%D0%B5_%D1%83%D1%80%D0%BE%D0%BA%D0%B8
http://edufuture.biz/index.php?title=%D0%9F%D0%B0%D1%80%D0%B0%D0%BB%D0%BB%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D0%B5._%D0%9F%D0%BE%D0%BB%D0%BD%D1%8B%D0%B5_%D1%83%D1%80%D0%BE%D0%BA%D0%B8
http://edufuture.biz/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:30-06-12.jpg
http://edufuture.biz/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:24-06-52.jpg
http://edufuture.biz/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:30-06-13.jpg

A

AVAYEY

Puc. 338 Pue. 339

3adaua [lana nmapannenbHas NPOEKIUS TPEYroibHUKa. Kak mOCTpOUTh MpOeKIun
MEJIMaH 3TOr0 TPEYroJIbHUKA?

Pewenue. [1pu napamiebHOM NPOEKTUPOBAHUU COXPAHSIETCA OTHOUIEHUE
OTpe3KOB NpsimMoil. [loaToMy cepeHa CTOPOHBI TPEYTOJIbHUKA TPOEKTUPYETCS B
CepeANHY MPOEKIUHU 3TON CTOpOHBI. Clie10BaTeNIbHO, MPOEKIINU MEUAH
TPEYTOJbHUKA OYIyT MEIMaHAMU €TI0 MPOECKIINH.

3aoanue:
1. BepHo 11, 4TO npH nmapaJuIeIbHOM ITPOEKTUPOBAHUM NIPOECKIIUEN Ma-
payesniorpamMmma OyeT IpOU3BOJIbHBIN NapajuieaorpaMmm?

2. Kakum Oyzert npu napajjieIbHOM MPOSKTUPOBAHUH H300paKeHUE
npsMoyroJyibHuKa? pomOa? kBaapara?

3. Kak HailTH ipu napaJuieIbHOM MMPOEKTUPOBAHUHN IIPOECKIIUIO TOUKH
[IEPECEUYEHHUS] BBICOT PABHOCTOPOHHETO TPEYTOJIbHUKA?
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Janee pa3depem npumMepsl H300pakeHNsI HEKOTOPBIX TUIOCKUX PUTyp:

®urypa B IPOCTPAHCTRBE

P |

IIpON3BONEBHEIH TPEYTOIBHUK

"

[TpsIMOVTONBHEII TPEYTOJIBHUK

i,

PaBHOOeIpeHHEIN TPEYTONLHUK

durypa B IpOCTpaHCTBE

A

PaBHOCTOPOHHUI TPEYTOIBHUK

[TapamnenorpaMmm

E€ n3o0pakeHue Ha IUIO CKOCTH

A

IIpON3BONEBHEIH TPEYTOIBHUK

| N

[TpON3BONELHEIH TPEYTOIBHUK

il

[TIpON3BONEHELH TPEVIOIBHUK

E€ m3obpaxkeHne Ha IIIOCKOCTH

-l

[TIpOH3BONEHEIH TPEYTOIRHUIK

[TpOU3BONEHEII TapaAUIEnOrPaMM

[TpsAMOYTOIEHHK

[Tpon3BONBHEIN MapamenorpaMm
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durypa B IpOCTPAHCTBE

Kpanpar

—

PoMm0O

A

Tpanenus

durypa B MpOCTPAHCTBE

PapHOOOKAS Tpamemus

[IpsAMoyTONbHASA TpaNes

Kpyr
(OKpPYKHOCTB)

Eé& n300pakeHne Ha IUI0CKOCTH

[Tpou3BONBHEII MTapaIeIOrpaMMm

4

[Ipon3BONLHEI IapaieIorpaMM

[Ipon3BONEHAsA TpaNeua

Eé u3o6pakeHne Ha IO CKOCTH

AR

[Ipon3BoNBHAA TPANEIHs

[Ipon3BoNbHaA TpaneIs

Opaut (3JUTHIIC)

Paz6epemcsi, kak TOCTPOUTH N300pAKEHHUE MPABUILHOTO MIECTUYTOJILHUKA.
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Pa3o6pem npaBUIbHBIN MIECTUYTONBHUK HA TP YacTH: npsiMoyroiabHuK FBCE u
nBa paBHoOenpeHHbIX TpeyroibHuka AFAB u ACDE. [loctpouMm BHauasne
n3zoopaxkenue npsimoyroyibhrka FBCE — npousBonbhbiil mapamienorpamm FBCE.
OcTanock HaliTH MECTOMNOJIOKEHHE JIBYX OCTAaBIIMXCS BepIMH — Touek A u D.

BcrnioMHUB cBOMCTBa MPAaBUIIBHOTO MIECTUYTOJIBHUKA, 3aMETUM, 4TO: 1) 3TH

BEPIIIMHBI JISKAT HA MPSAMOU, MPOXOAIICH Yepe3 eHTP NPSIMOYTOJIbHUKA U
napayuienbHoii ctoponam BC u FE; 2)OK=KD u ON=NA.

3HaAYUT;

. Haxonum Ha nzobpaxxkennu Touky O ¥ MpoBOAUM uepe3 He€ MpsiMYIo,
napamutensHyto BC u FE, momyuus npu stom Touku N u K.

OtknagsiBaem oT Touek N u K ot nentpa O Ha npsiMoil Takue e OTPE3KH — B
UTOTE MOJIy4aeM JIBE OCTABIIHECS BEPIIMHBI MPABUIBHOTO
mectuyroibauka A u D. (cnaiin 18)

IIpakTuyeckas padora Ne36

Tema: /leiicTBusi HaJ BeKTOPAMHU B KOOPAMHATHOU popme.

Hean:
- 3aKpENUTh HABbIKU BBITIOJIHEHUS JEHCTBUI B KOOPAUHATHON opMe.

Hopma Bpemenn: 2 yaca

OO6opynoBanme: HHCTPYKIIMOHHAs KapTa, yueOHuk [1.T.AnnanacoB «COopHUK
3a/1a4 10 MaTeMaTHUKE»

Xoxa pab6orhbi:
1. 3anummTe OTBETHI HA KOHTPOJbHbIE BONPOCHI.
1) 3anuimuTe MpaBUiIO AITreOPaAMYECKOro CI0KEHUS BEKTOPOB.
2) 3amuIimTe NpaBuiIo are0pandeckoro BHIYUTAHUS BEKTOPOB.
3) 3amuInnTe MPaBUIIO YMHOXKEHHS BEKTOpA HA YHCJIO.

97



4) 3anummte GOPMYJIIBI IS BBIYUCIICHUS CKAISIPHOTO TIPOU3BEICHUS
BEKTOPOB.
5) 3anummte GopMyITy IS BBIYUCICHUS yIIa MEX/y BEKTOPaMHU.

I/ICHOHLSY}I CHpaBO‘{HBIﬁ MaTCpuajl, BBIIIOJIHUTC 3aaHUA 110 BApHUAHTAM.

1 sapuanm
1. lanb BexTophl a (3, -5, 2), ¢ (0, 7, -1), ¢ (%; 0; 0),d (-2,7; 3,1; 0,5).

Haitt koopiuHaThI:
a)ate

0) atc

B) 6+c

r) d+e6

n) d+a

e) atetc

x) 6+a+d

3) ate+c+d

2 sapuanm

1. Jlausl BexTopwl a (5, -1, 1), 6 (-2; 1;0), ¢ (0; 0,2, 0), d (-%;2%;—%).
Haiitn xoopauHatsl:
a) a-6

0) 6-a

B) a-c

r) d-a

n) c-d

e) a-6+c

K) a-6-c

3) 2a

1 sapuanm

1. Maubl BexTopwl a (-1; 1, 1), 6 (0, 2, -2), ¢ (-3; 2,0),d (-2; 1; -2).
Haittu koopauHaThr:

a) 3a+26¢-c

0) -a+2c-d

B) 0,la+36+0,7¢-5d

r) (2a+36 ) -(a-28)+2(a-8)

2 sapuanm

1. Manbl BexTopwl a (1, 1, -1), 6 (2, 0, -2), ¢ (-3;0,2),d (2;- 1; -2).
Hawitn xoopanHaThl:

a) 3a+26-c
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0) -at+2c-d
B) 0,1a+36+0,7c-5d
r) (2a+38)-(a-28)+2(a-6)

Cnpaeounwviit mamepuan
Ecnu BekTOpbI 33a7aHbl B KOOPAMHATHON (opMe, TO omepauuu CIOXKEHUS U
BBIYMTAHUS BEKTOPOB, YMHOKEHHSI BEKTOpAa Ha 4YHCIIO MOXKHO 3aMEHHUTh OoJiee
IPOCTHIMU apU(PMETUUECKUMH OTEPALMSIMU HAJ] KOOPJIMHATAMU 3TUX BEKTOPOB I10
CJIEIYIOINM IIPABHIIAM.
Ilpasuno 1. llpm CHOKEHUMM BEKTOPOB UX OJHOMMEHHBIE KOOPAUHATHI
CKJIAJbIBAKOTCS:

a=xi+yj+zk, b=xi+y,j+zk,
C=a+b=(x+x)-1+(y,+Vy,) j+(z,+2) -k
C=(X2+ X1, Y2+ Y1, 22+ 1)
Ipasuno 2. Yto6s! BedecTs U3 BekTopa a(X,,Y;,2) BekTop b(X,,Y,,2,), HyXHO

BBIYECTh KOOPAMHATHI BeKTOpa D M3 COOTBETCTBYIOIIMX KOOPAMHAT BeKTopa a ,
T.C.

a-b :(Xl —Xn Y1~ Yl _Zz) niin
a-b=X-x)1+(y,—-Vv,)-1+(z-2,)-k

Ilpasuno 3. UToObl yMHOKUTH BEKTOp @ Ha YHCIO A, HY)KHO YMHOXHTb Ha 3TO
YHCII0 ero KOOPIUHATEHI, T.C. ecIu a=X+Yyji+2z, TO

AQd=A-Xi+A-Yi+ A .
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Ckanapuoe npouszeeoenue 6eKmopos

CKalspHBIM NPOM3BEIECHHEM [BYX BEKTOPOB & H D HaspBaeTcs umCIO
,(060o3nauaemoe (@b ) ) paBHoe npousBeneHMIO UIMH BEKTOPOB HA KOCHHYC yIia

mexnay Humu:  (ab) = |§”5‘ cCos @ ,

rIe @ - yroia Mexay BekTopamu & u b

]

A
Cs0oiilcmea CKanApHo20 RPOU36e0eHUA:
1) (@b) = (ba)
2) (@ab)=0<>a u b nepnenauxymnspusy; (wim a=0, wm b =0)
3) (ab) =|a|/Ip,b =|b|lIp;a
4) (A1ab) = A(ab),rae A - uucio

— el =2
5) (aa) = \aHa\ = \a\ >0, ecru & =0
6) a(b +<) = (ab) + (ac)
Ckanapuoe npouszeedenue 6eKmopos, 3a0aHHbIX KOOPOUHAMaAMU
Tak KaK eJMHHWYHBIE BEKTOPHI (OPTHI) I, ], k oceit Ox, Oy, Oz IPSIMOYTOJIbHOM
CHCTEMBI KOOPAUHAT B3aUMHOMEPIIEHANKYISPHBI, TO IO (hOpMYJie TOTYyUYUM :
(1)) =(j1)=0, (Jk)=(kj) =0, (ik)=(ki)=0
Jlasnee, UCTIONBL3Ys CBOWCTBO CKalApHOro npousseneHus (aa) = a’ umeeM:
(i) = (1)) = (kk) =1
Iycrs a(X, Y;,2;), b(x,,y,,2,). HalineMm nmpousBeaeHne STHX BEKTOPOB
(56) = (Xli_+ ylj + lez) (X2i + yZJ + 22k) == X1X2 + y1y2 + lez
Takum o00pazoMm, CKaJdspHOE MPOW3BENCHHUE [IBYX BEKTOPOB  PaBHO CyMMeE
MIPOM3BEICHNI OJTHOUMEHHBIX KOOPAMHAT ITHX BEKTOPOB.
Haiinem nuny Bextopa a(X,Y,z):
al=yx* +y*+2°
JlnrHa BEKTOpa paBHA KBAJAPAaTHOMY KOPHIO M3 CYMMBI KBaJpaTOB €ro KOOPIUHAT.
Yeon mesrncoy eekmopamu
W3 ompeneneHusi  CKaIApHOTO MPOW3BENEHHUS JBYX BEKTOPOB CIEAYeT, YTO

Ecmu BexkTopel & m D 3amamel xoopaumaramu a(X,,Y;,Z)n 5(x1,y2,zz), TO
dbopmyrna 3amuIIeTcs B BUJE:
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CoS @ =

XX, +VYVY,+22Z

\/X1+y2+21'\/xz+y2+zz

IIpakTuyeckas padbora Ne37

Tema: Boluuciienue NMPON3BOIHBbIX.

Henn:

- 3aKpenuTh HABBIKU BHIYUCIICHUS POCTEHIIICH MPOU3BOIHOM, MPOU3BOIHOM
MIPOU3BEJCHUS, YACTHOTO.

Hopma Bpemenn: 2 yaca

O6opynoBaHMe: MHCTPYKIIMOHHAS KapTa, GOPMYIIbI.

Xoxa padoThi:

(Utv) =u'zV’

(U-v) =" -viu-v

!
uy uv-u-v
v v

11) (cosx) =-sinx;
1 1, [12) (sin x)’zcosx;
o) (§) = o
13) (tgx) =——;
' ] cos’ X
) g -
sin® x
L.u’ r 1
oJu 115) (Inx) =
' 1
16) (I = ;
) (og, x) -
17) (ex)':ex'
18) (ax)':aX In a;

| 24

19)
20)
21

N—"

;22)

23)

~—"

25)
26

N—"

!

(cosu) =

!

—sinu-u’;

(sinu) =cosu-u’

Haiinure npous3BogHbIC ClIeAYIOMMUX (DYHKITHIN:

[Ipocrenimme npon3BOIHbIE:

f(x)=3
f00= 2

fx)=(x+1)(x+3)

f(x)=(x-7)(x-2)
f(x)=(2x+4)(3x+2)

[IpousBoaHas MpOU3BEICHUS:
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f(x)=6,' f(X)=(6+4x)(2+5x)
f(x)= 3x' f(x)=(3x-8)(4x+2)
f(x)=-2x' f(X)=(5-4x)(7-2x)
f(x)= 1,5x" f(x)=(x*+3)(x-4)
f(x)= 3x°+2x" f(x)=(x+7)(x*-5)
f(X)= -5x+4’ f(x)=(x*+1)(5-x°)
f(x)= x> f(x)=(3-x)(6-x°)
f(x)= 5-2x’
f(x)= 15x+6x°-3' [Tpon3BoiHAs YaCTHOTO:
f(x)= -3x*-8x+8,6' fx)=2+2
x+3
_x-5
f(X)— x+7
_2x+1
)= 3x+2
_6-4x
f(X)— 4+ 2x
f(X)= xX+2
_ 2x
0= x-3
_x+4
)=,
_x*+1
f(x)= =

Oopasupl 1uddepenuupoBanus pyHKuMu
Ipumep 1. Haiitu npousBoanyro GyHKIUH f(x) = —5x* +8x° —3x* +7x -5
Pemenue.
f/(x) = (-5x* +8x> —3x* + 7x=5)" = (-5x*) + (8x®)' = (3x?)' + (7x)' =5 =
=-5-4x>+8-3x* —3:2X+ 7 —0==-20%> + 24x* —6X + 7.
IMpumep 2. Haiitu npousBoanyto Gyukmun f(x) = (6 —2x)(7 + 4x)

Pemenue.
f'(X)=(6-2X)'(7T+4x)+(6-2X)(7+4x) ==2-(7T+4xX) +4(6—2x) =—14-8Xx + 24 —8x =
=-16x+10
2X+7

Ipumep 3. Haiitu npousBoanyto pyHkiuu f(x) = Eax
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Pemrenue.
£/(x) = (2x+7)-(5-4x)—(2x+7)-(5-4x)" 2-(5-4x)+4(2x+7) 10-8x+8x+28

(5-4x)° (5-4x)° (5-4x)°
__ 3%
(5-4x)*
IIpumep 4. Haiitu npousBoanyto ¢hyHkuu f(x) = x29+ 5
i 2 2 '
Permente. ()= 2 +6)-9-(x*+6) _0-9-2x _ 18x

(x2 + 6)2 (x2 + 6)2 B (x2 + 6)2 '
IIpumep 5. Haiitu npousBoanyto Gyukiuu f(x) = (6 —2x)(7 + 4x)

F'(X)=(6-2X)'(7T+4x)+(6—2X)(7T+4x)'=-2-(7T+4x) +4(6—2Xx) =
=—-14 -8x+24-8x =-16x+10

Pemienue.

Ipumep 6. Haiitu nponssomayro GyHkmmu f(x) = -5x* +8x° —3x* + 7x -5

f'(x) = (-5x* +8x> =3x* + 7x=5)" = (-5x*)" + (8x®)' = (3x*)' + (7x)' -5 =
—5.4x>+8-3x* —=3-2Xx + 7 -0 ==—-20x> + 24x* - 6x + 7.
IIpakTnyeckas padora Ne38

Penienmue.

Tema: KacareinbHasi K rpadpuky ¢pyHKuuu.

Henn:

- IO3HAKOMUTKCS C TIOHITHEM KacaTeIbHOU K Tpaduky QyHKIUH,
r€OMETPUYECKUM CMBICIIOM KacaTeIbHOU, (hOPMYJION ypaBHEHHUS KacaTeIbHOM;
- Hay4UThCS IPOBOAMUTH KacaTesabHble K rpaduKy (QYHKIUHU B TaHHOM TOUKe,
BBIBOJUTH YPAaBHEHUE KacaTeJIbHOW K JAaHHOW (YHKIMHU B JAHHOU TOYKE.

Hopma Bpemenn: 2 gaca

Oo6opynoBanme: MHCTpYKIIMOHHAs KapTa, yueOHMK A.H.Konmaropos 10-11ki
«Anre0Opa 1 Hauaja aHaJIU3ay.
Xoxa padoThi:
1. ITo3HaKOMBTECH C OCHOBHBIMH BOMPOCAMH TEMBI U pACCMOTPUTE MPUMED:

[Mpsimyro, MpoXoAsIIyo yepe3 Touky (Xo;f(Xo)), ¢ 0Tpe3koM KOTOPOi MPaKTHUYECKH
cimBaercs rpaduk Gyakuuu f mpu 3HaYCHHUSIX X, OJIM3KUX KXo, HA3BIBAIOT
kacamenvholl K epaguxy ¢ynxyuu f 6 mouxe (xq;1(Xo)).

T'eomempuueckuii cmovic npouszsoornou: CymecTBOBaHUE MPOU3BOAHON QyHKIUY f
B TOUKE X IKBUBAJIEHTHO CYIIECTBOBAHUIO (HEBEPTUKAILHOM) KacaTelIbHON B
Touke (Xo;f(Xo)) rpaduka, mpu 3ToM yriaoBoi Ko3(pGHUIIMEHT KacaTeIbHOH paBeH

f*(X0))-
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Kacamenvnas k epaguxy nuddepenupyemoii B Touke xo pyakmun f — 310
npsiMasi, poxoasias yepe3 Touky (Xo;f(Xo)) 1 umerorias yrioBoi ko3hGuiueHT

f(Xo).

BriBenieM ypaBHeHME KacaTeabHOU K rpaduky dyukuun f B Touke A(x 0;f(x0)).
YpaBHeHHE MPSIMOH ¢ YrIIoBbIM Kodddummentom f'(X0)

umeeT Bua:  y=f '(x0) x+b (y=kx+b-ypaBuenue npsmoii, k=Ff '(x0)).

Tak Kak KacareyibHas IPOXOIUT Yepe3 TOUKY A:

f (x0)=f '(x0)-xth, orkyna b=Ff(x0)-f '(x0)-x0.

Takum 0Opa3oM ypaBHEHHE KacaTeJIbHOW TaKOBO:

y=f '(x0)-x-f '(x0)-x0-+f (x0)

WIH

y=f '(x0)-x-f '(x0)-(x-x0)

Haiiném ypaBHeHuUe kacatenbHOH K rpaduky ¢pynknuu f(X)=x3-2x2+1 B Touke ¢
abcruccou x0

B stom npumepe x0=2,

f(x0)= f(2)=23 -2 22 +1=1,

f'(x)=3x2-4X,

f'(x0)=1'(2)=3-22 -4- 2 =4,

[MoacraBiss ynciia B ypaBHCHHUE KacaTelIbHOM, MOJIyYaeM ypaBHEHHE:
y=1+4(x-2),

y=4x-71

2. I[IpoBeaute KacaTenbHbIC K TpadvKaM B JaHHBIX TOUKAX:

yA
c

\,/ g “ﬁ;‘\“w. / 4
D

B %)

RY

YA

¥ 5\‘ -

<
S

| B
RY

3. Boinonuure 3aganue: Hanuimre ypaBHeHUE KacateabHOM K rpaduky QyHKIIMU
f B Touke ¢ abcumccoit Xg
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1 BapuanT
1)f(x)=%,xo=1 2) f (x) = x*+1, X = -3
) f(x)=x>+1,%x0=2 4)f(x)=x>+1, x0=2

5) f (x) = x* — 2X, Xo = -2

2 BapuaHT

D) f(x)=2,x=-1 2)f(x)=2x% - 1, X0 = -2
X

) f(x)=x>-1,x=1 Hfx)=-x"+1,x%x0=-3

1) f(x)=x*—4x +1,xo=2
IpakTnueckas padora Ne39
Tema: IIpousBoaHas cj10kHON PYHKIMU.

Henn:
- 3aKpenuTh HaBBIKH BBIYUCIIEHUS TPOU3BOJIHOM CIOKHON (QYyHKIUU.

Hopma Bpemenn: 2 gaca
O0opynoBaHme: MHCTPYKIIMOHHAS KapTa, QOPMYJIbL.

Xoxa paborhi:
CnpaBo4HbIi MaTepHAJ

(Utv) =u'=V’

(U-v) =u-vau-v

!

uy uv-u-v
v v
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1) (€) =0; 7) (u”)':nu”’lu’; 11) (cosx) =—sinx; | 19) (cosu) =—sinu-u’
2) (x) =1 6) (1) 1, [12) (sin X) =008 X; 20) (sin u)’ =cosu-u’;
! - =——=u ' '
3) (x") =nx"%; ! u* 13) (tgx) = 12 ;1 21) (igu) = 12 '
' 1 ' n COS* X cos“u
1 1 9) [_j = : ’ 1 ' 1
4 — | === n n+ ! - _ —
) (Xj x? ' li ) e sinzx’zz) (etg u) sin”u -
’ 10 = —=-U] 1 1o
5) (iﬂj L ) (\/G) 2Ju 115 (nx) = 23) (Inu) = Ul
X X
' ' 1
C1 16) (log, x) = | 24) (log,u) = U’
6) Wx)=—=; a a
) ( ) 2 Ix | xlna ’ ulna
17) (e*) =e*; 25) (e') =e"-u;
18) (ax), =a*lna; | 26) (a“)’ =a'lna-u.

—a i d T
IIyemo ynxyus “=9\% ) onpedenena na mnosxcecmee X u U - mnoocecmeo

snauenuii moii pynxyuu. Iycms, muoxcecmso U (unu eo noomnoxcecmso)

N
sensemes obaacmuio onpedenenus dyuxyuu =7 () Hocmasum 6
T X -fl{ﬂ (=) }
coomeemcmeue kascoomy * uz <~ wucno * \7 V) Tem camvim na

4 y=f{g(z)"
mHoxcecmee X 6ydem 3adana pynkyus ¥ / {-" (x))
Komnozuyuel QyHKYUll uiu Ci1oiCHoU QyHKYuel.

. Ee nazviearom

. o oy=f(u)
B 5TOM OIIpeielIeHuH, eciH N0MIb30BaThes Hameil Tepmunonorneii, Y=/ (©) -

— () o
BHemHAsA Gyukiug, “— 71" ) - npoMeXyTOUHBIH apryMeHT.
2

Obpa3zyvl pewienus:

1) y=sin(2x+3). 3nech BHELIHAS PYHKIUS CUHYC: f=sinu, BHyTpeHHSST —
muHenHas: u=2x+3. COOTBETCTBEHHO, MPOU3BO/IHASA JAHHOUN CIOXXHOU (DYHKIIMU
ecTb y’=c0s(2x+3)-(2x+3)’=c0s(2x+3)-2=2c0s(2x+3).

2) y=c0S(5-7x). Buemnss pyHKIMs — KOCUHYC: f=cOSu, BHyTpEHHSIS —
nuHerHas: u=5-7x. [Toatomy y’=- sin(5-7x)-(5-7x)’=- sin(5-7x)-(-7)=7sin(5-7x).

3)y = v/4z? — 122 + 8.
r 1 ¢ 3 W F
Yy = Adx” — 120 L B) =
v 2/ 43 — 127 + 8 L )
1202 — 12 1222 — 12 62 — 6

WAz — 120 £ 8 243 — 127 L8  4xd — 120 £ 8

Wl
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1)y = In(5z" — 3z — 11)
f=Inuu=>5" —3zr—11,=

1 " 3526 — 3
Y = — (B’ —3r—11) = — .
Y=gy oy OF T W) = ey
,:I t=1;r
DY = Chi—
y = ety
dr ' 1 dr ., 4
— ctguu = — =y = — e () = — .
f=cquu=p= = —gom () = e

6)y = tg(dhx + g)

3neck f=tgu, u=5x+mn/8. n- 4Kci0, 3HAUUT, /8 — TOXKE YUCIIO, TO eCTh (5X+m/8)’=5

r 1 {._ + T'T:I_lr E'
— R NN — = .
cos?(br + ) 8 cos? (b + )

f=u"u=3c-17,= ¢ =103z - 17)"- (32 —17)' =
=10(3z — 17)? . 3 = 30(3z — 17)".
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Haiiti mpou3BOAHYIO CI0KHOU (PYHKIIUM
A1) y=(F—5r+8F; 2) y=(*~1); 3) y=gz2s.
k. atx
B. 1) y=(ax’+bx+o); 2) y=(2EE x) .

4. Hafignre npouseoanyio d:yﬂxuun

A. 1) y=-/2x; 2) y—3-v’ I; 3) y=—2+T—x; 4) y=-FF1

B. 1) y=-/4—x% 2 =(x*46)/x*—3; 3) y-—y’x‘—l]'l
4) y=4(F+1Y.

B. 1) y=———: 2) y=(/3) "' —3x; 3) y=72=

-».."l—-ﬂx'
_1
Oteets. 1. A. 1) 6x; 3) —10x~5; 4) 3-;:-@; 5) —2x 5.
B. 1) ———: 2) 3+2x; 3) 35x2/x; 5
a2 V2x; 3) 85x2+x; 4) oy

11

-u _5
B. 1) —2x %2 —x %

. 3) m—x -3 L.2.A.1) 12x —4x 41,

B. 3) 5x* +4x3-1-3,vc2 2x—1. B. 2) 0}'5.1:'”5+x ?——4;: 3g=2,
3. A 2) 182 (FB—1) E. 1) k(m: -[-E:.r+c:)"" (2ax+b);

9 i'akga-i—-x)"' 4. A. 2) . 3) 4)

"

(a=—x)'" H W,I"l--x' ﬁiﬂ'
— . 3 ‘__zx"‘-uix'—l_ 25t
B. 1) W,E) m,?t) P 4) Vo
J=2x)41—=2x
B. 3) —2x .

IIpakTnueckas padora Ne4(
Tema: IIpu3Haku Bo3pacTaHusl M YObIBaHUA (PYHKIIUH.

Henn:

- IO3HAKOMUTHCS C IPU3HAKAMH BO3PACTAHUS U YOBIBaHUS (YHKIINU;

- HAYYUTHCSI HAXOUTh IPOMEKYTKU BO3pACTAaHUS U yOBIBaHUS (PYHKITUU Yepe3
ITPOU3BOJHYIO.

Hopma Bpemenn: 2 yaca
O6opynoBanme: MHCTPYKIIMOHHAS KapTa, yueOHMK A.H.Konmaropos 10-11kn

«Anre0Opa 1 Hauaja aHajau3a.
Xoxa pabéoThi:



=

3anummTe JOCTaTOYHBIN MPU3HAK BO3pacTaHus (yHKIIUH.

3anuimmTe JOCTaTOYHBIN MPU3HAK YObIBaHUSA (DYHKIIHH.

3. PaccmotpuTe U 3anumimTe B TETPalb MPUMEP HAXOXKICHUS IPOMEKYTKOB
BO3pacTaHus U yObIBaHUS (PYHKIUU.

4. Haitnure npoMeXyTKH BO3pACTaHUS U YObIBaHUS (DYHKIIHIA:

no

1) f(X)=6+4x

2) f(x)=6x°-5

3) f(x)=3x*+36x-1
4) f(X)=-5x*-2x+2
5) f(x)=x>-4x*

6) f(x)=x’-x

7) f(x)=5x*-3x-1
8) f(x)=x’+6x-4
9) f(x)=x*-6x*+9

5.BBINOJIHUTE ACKU3 Fpa(bHKa, HCIIOJIB3Yys CIICAYIOIINC JAHHBIC!

N306pasute rpaduk HenpepbiBHOH GyHKInU Y=Ff(X), 3Has1, 4TO:
1) OGnacth onpeaeneHust PyHKIUU eCTh MPpoMexyTok [-6;1];
2) 3HaveHus GYHKIIUU COCTABIIIOT TPOMEKYTOK [-2;4];
3) ' (X)<O0 must mo6oro x u3 npomexytka (-4;1), ' (X)>0 nmns moboro x u3
npoMexyTkoB (-6,4) u (-1;1), ' (X)=0 npu x=-4,
4) nymu byHkmn: x=-4 u x=0

IIpaBuji0 HaX0XK/AeHNSI IPOMEKYTKOB BO3PACTAHUA U YObIBaHUA Y = f(X)

1. Haiitu npousBognyto f'(x) maHHOW (YHKIIMHU, a 3aT€M ONPEACIUTh TOUKH, B
KOTOpbIX f'(X) paBHa HYJIIO WM HE CYHIECTBYET (KPUTHUUECKHE TOUKH).

2. UccnenoBath 3HaK f'(X)B mpoMexyTKax, Ha KOTOPbIE KPUTHUYECKUE TOUKU
nensT obnmacte ompenenenus ¢yHkinuu f'(x). B Tex wuHTEepBanmax, e
f'(x)>0, ¢yHkus Bo3pacTaeT, a B Tex uHTepBanax, rae f'(x)< 0, -
yOBIBaeT.

Ilpumep 1  Haiiti nHTEpBaIBbl MOHOTOHHOCTH GyHKIHHU f(X) = % x® —2x% +3x +1.

1. Haxoaum nmpou3BOIHYIO U MPUPABHUBAEM €€ HYJIIO:
f'(xX)=x*—4x+3; x*—4x+3=0, oTkyna X;=1 u X,=3. DTUMH TOYKAMH YKCIIOBAs
npsiMasi pa3ouBaetcst Ha uHTepBabl (-o0; 1); (1; 3), (3;+0), B KaXKI0M U3 KOTOPHIX
IPOM3BOJIHAS COXPaHSIET 3HaK.
2. Onpenenum 3HaK nmpou3BogHON f'(X) = (X —1)(x —3) B 3TUX UHTEpBAIAX.
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[Tycth X=0, Torna f'(0)=(0-1)(0-3)>0;

nyctb x=2, Toraa f'(2)=(2-1)(2-3)<0;

nycTth x=4, Torna f'(4)=(4-1)(4-3)>0.

Otcroma cnemyeTr, 4yTo naHHas (yHKus B uHTepBaie (-oo; 1) Bo3pacraer, B
untepBaie (1; 3) yobiBaeT u B uHTEpBaje (3;+o0) CHOBAa BO3pacTaer.

IIpakTuyeckas padora Ne4l
Tema: Kpurtudeckue Touku. Toukn MakcUMyMa 1 MUHHUMYMa.

Henu:

- MO3HAKOMUTKCSA C MOHATUEM KPUTHUECKON TOUKH; MPABUIOM HAXOXKICHUS TOUYEK
MaKCUMyMa U MUHUMYMa, SKCTPEMYMOB (hYHKITUU:

- HAYYUThCS HAXOJAUTh TOUKH MAaKCUMyMa U MUHUMYyMa (DYHKIIUU Yepe3
MPOU3BOJIHYIO, SKCTPEMYMBI (QYHKIIUH.

Hopma Bpemenn: 2 yaca

O6opyaoBaHnme: MHCTPYKIIMOHHAA KapTa, yaeOHuk A.H.Konmaropos 10-11ki
«AnrebOpa 1 Hauaja aHAJIU3ay.
Xoxa padoThi:
1.3anuimTe 0TBETHI HA KOHTPOJbHbIE BOIIPOCHI.
1) 3anuimmre onpeaeieHne KPUTHISCKUX TOYCK (QYHKITHH.
2) 3anummTe HeOOXOIUMOE YCIIOBHE IKCTPEMyMa.
3) 3anumuTe MpU3HAK MAKCUMyMa (DYHKITHH.
4) 3anummure Npu3HAK MUHUMYyMa (DYHKITUH.
5) N3yuuTte npaBuiIo HaXOXKJICHUSA IKCTPEMYMOB (PYHKIIMH C TIOMOIIIBIO
MIPOU3BOJHOM.
6) PaccMoTpuTe M 3aIUIIUTE MPUMEP HAX0XKICHUS TOUEK MaKCUMyMa,
MUHHMYMa U SKCTPEMYMOB (PYHKIIMH C TTIOMOIIBIO TPOU3BOTHOM.

2. HajiguTe MpoMeKyTKH MOHOTOHHOCTH (DYHKIIMH H ONPEIeIMTh €€ TOUKH
IKCTpEMyMa

1) f(x)=3x+6;

2) f(x)=x*>-5x+5;

(x)
3) f(x)=x*+x*>-5x+3.
4) f(x)=2x-5;
5) f(x)=x*+4x-5;
6) f(x)=x>-x*-x+3
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Cnpaeounwviit mamepuan
IIpaBuiI0 HAX0XKIEHUS IKCTPEeMYMOB (PYHKIHMH € IOMOIIbI0 IPOU3BOIHOI.

1. HaiiT KpuTH4IeCKue TOYKH HYHKIMHU, T.€. TOUKH, B KOTOPBIX f'(X)=0 wuian
f'(x) He CyIIecTBYeT.

2.HccnenoBath 3HaK f'(x)B HEKOTOPOH OKPECTHOCTH KAXKOW M3 KPUTUICCKUX
Touek. Eciiu mpor3BoaHAs U3MEHSET 3HAK P MEPEXO0/I€ YEPE3 TaKyIO TOUKY,
TO (PYHKIMSI UMEET B 3TOM TOUKE IKCTPEMYM, a €CIIM 3HAK HE U3MEHSIETCS, TO
(GyHKUHS B 3TOM TOYKE dKCTpeMyMa He umeeT. [Ipu atom ecnu nepexon yepes
paccMaTpuBaeMyI0 TOUKY CJIeBa Ha MPaBO 3HaK  f'(x)M3MEHsETCs C MUHYyCa Ha
IUTKOC, TO B 3TOM TOYKE JIOCTUIAETCSI MUHUMYM, a €CJIU IUIFOCAa HA MUHYC —TO

MaKCHUMYM.
2 3 2
f(x)==x*—x*—4x+1
Ilpumep 1. Haiitu 3xcTpemMymbl QyHKIIUH 3
Pewenue.

1. Haiiném npousBoanyio: f'(x)=2x> —2x—4. Jlanee, umeem 2x° —2x—-4=0,
OTKyJla X, = -1, X, = 2 —KPUTHYECKUE TOYKHU. DTH TOUKU Pa30MBaAIOT 00IaCTh
omnpenenenus pyHkuuu Ha Tpu uaTepBana  (-8; -1), (-1; 2),(2; + ).

2. Omnpenenum 3HAKH MMPOU3BOJIHON B OKPECTHOCTSX KPUTUYECKHUX TOYCK. B
uHTEepBaJIE (-0; -1) BO3bMEM MPOU3BOIBHYIO TOUKY X=-2; IPU X=-2 UMEEM

f'(~2)>0. B unrepsaie (-1; 2) Bo3pméM x=0; mpu x=0 umeem f'(0)=-4<0.
Tak kak IpoU3BOIHAS IIPH MIEPEXOJIC Yepe3 TOUKY X=-1 MEHSET 3HaK C

TUTFOCa Ha MUHYC, TO (DYHKIIMSA B TOUKE X=-1 NUMeeM MaKCUMyM.
3. Brmumcaum MakcuManbHoeE 3HadeHne Gynknun f(-1)= 3l :
3
4. Bplilie Mbl YCTAaHOBHWIIH, 4TO B HHTepBae (-1; 2) mpousBoanas f'(x)<0.
OmnpeneneHueM 3HaK MPOU3BOAHOM B HHTEpBaNIe (2; +o0); mojaras X=3,
HaxoauM f'(3)>0. Tak Kak MPOU3BOIHAS MIPH MEPEXOC YePe3 TOUKY X=2
UMEeT MUHUMYM.

2
5. BplunciuM MUHMManbHOE 3HaueHue Gynkmun: f(2)=— 3

5

Hpumep 2. Haiitu sxctpeMyMbl pyrknun f(x)=(x —1)
Pewenue
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1. Haxomum f'(x)=5(x—1); nanee umeem 5(x—1)' =0, orkyma x=1. D1a
KPMTHYECKAs TOYKa Pa3OMBaET 006JacTh ONpeaeIcHus QYHKIMKE HAa HHTEPBaIbI
(-o0; Du(1; ).

2. Eciu x=0, 10 f'(0)=5>0; ecmux=2,10 f'(2)=5>0 . Tak kak 3HaK
MIPOM3BOHOM CJI€Ba U CIIPaBa OT KPUTUYECKOM TOUKH X=1 HEe U3MEHseTcs , TO B
Touke X=1 (QyHKIHMS HE UMEET HKCTPEMyMa.

IIpakTnyeckas padora Ned?2

Tema: UcciaenoBanue PyHKIMH U IOCTPOCHHE rPauKOB.

Hean:
- HCTOJB3Ys CXeMY HCClIeIoBaHus (DYHKIIMHA HAYYUTHCS CTPOUTDH rpaduK
(GYHKITUHU 110 IPOBEAEHHOMY MCCIICAOBAHUIO.

Hopma Bpemenu: 2 gaca
OO0opynoBanme: cxeMa ncciaeoBaHus GQyHKINWN, UHCTPYKIIMOHHASA KapTa

Xoxa paborhi:
1. Ucnionb3ys naHHbIe O MPOU3BOJIHOM Y', IpUBEACHHBIEC B TA0IMIIE, OTBETUTDH HA
BOIIPOCHI:
a) IPOMEXKYTKHU BO3PACTAHUS;
0) MIPOMEXKYTKH YOBbIBaHUS;
B) TOYKU MaKCUMYyMa;
I') TOYKM MUHUMYyMa.

(-0;-5) | -5 | (-5;-2) | -2 | (-2;8) | 8 | (8;+0)

+ 0 - o] + Jol| +

2. Ucnionb3ys cxeMy UcClIeA0oBaHUS PYHKIIUN U 00pa3el pereHs 3a1aHus,
OCTPOUTH Tpaduku GyHKIIUN TT0 TPOBEIAEHHOMY UCCIIECOBAHUIO.
f(x)=x>-3x+4

f(x)=-x>+3x-4

f(X)=x-6x+2

Cxema uccie0BaHusi PyHKIHU
1. Haiitu obnacthb onpeaencHus QyHKIIUN.
2. Haiitu Touku nepecedeHus rpaduka ¢ OCsiMU KOOPAUHAT.
3. HccnenoBaTh PyHKIMIO HA YETHOCTh, HEUETHOCTD, IEPUOAUYHOCTD
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4. HaliTu mTpOMEXYTKM BO3pacTaHusi U YObIBaHHUA (DPYHKIMH, TOYKH
IKCTpEMyMa U 3Hau€HUsl (PYHKIUHU B 3TUX TOUKAX.
5. Ucnonp3ys nosrydeHHbIE CBEICHUS IOCTPOUTD FPpaPUK (PYHKIIMH.

IIpaBu10 HaX0KAEHUA MPOMEKYTKOB BO3pacTaHus U yObIBaHus1 Y = f(X)

3. Haiitu npousBoanyto f'(x) 1aHHOM (DYHKIIMH, a 3aTEM OIPEJASTUTh TOUKH, B
KOTOpBIX f'(X) paBHA HYJIIO WK HE CYIIECTBYET (KPUTHUECKHUE TOUKH).

4. HccnenoBath 3HaK f'(X)B MpOMEXyTKax, Ha KOTOPbIE KPUTUYECKHE TOYKHU
nensat obnacte omnpeneneHus ¢ynkuuu f'(x). B Tex uHTepBanax, rie
f'(x)>0, ¢ynkus Bo3pacTaeT, a B Tex uHTepBamax, rae f'(x)< 0, -
yOBbIBaET.

IIpaBui10 HAX0KACHHUS IKCTPEMYMOB (PYHKIHMHU C IOMOIIBIO IPOU3BOIHOM.

1.Haiiti KpUTHYECKHE TOYKH (DYHKIHH, T.C. TOUYKH, B KOTOPbIX f'(x)=0 wiIH
f'(x) He cylecTByerT.

2 .WccnenoBath 3HaK f'(x)B HEKOTOPOH OKPECTHOCTH KAXKIOW M3 KPUTUICCKUX
ToYeK. Ecim mpou3BoaHAasE U3MEHSET 3HAK MPU NEPEXOAE YEPE3 TAKYIO TOUKY,
TO (YHKIIMS UMEET B dTOM TOYKE SKCTPEMYM, a €CIIM 3HAK HE U3MEHSIETCS, TO
GbyHKIIMS B 3TOM TOUKe IKCTpemMyma He uMmeet. [Ipu sTom ecium mepexon yepes
paccMaTprBaeMyro TOUYKY CJIeBa Ha MPaBO 3HAK  f'(x) M3MEHSIETCS ¢ MUHYyCa Ha
IJTIOC, TO B 3TOM TOYKE  JOCTUrAETCS MUHUMYM, a €CIIY TUTI0CA HA MUHYC —TO
MaKCUMYM.

Ipumep: Viccaenosathb mo cxeme GyHKIHIO Y=X-3X° i MOCTPOUTH e rpaduK.

1. D(f)=R,

2. HaiimeMm abcrmccsl Touek mepecedeHust rpaduka ¢ ocbio Ox:  X°-3x%=0,
X*(x-3)=0, x=0 mm x=3.

HaiizeM OpMHATHI TOUEK mepecedcHus rpaduka ¢ ocbio Oy: y=0°-0-0?=0.

3. OmpenensieM YETHOCTh, HEUYETHOCTh M MEPHOIUYHOCTh (DyHKiuuU: T.K. f(-
X)=(-X)>-3(-X)*=-x>-3x%, TO (YHKIMS HM 4YeTHAs, HH HEUYETHAS, (DYHKIS
HENepruoAnYecKasl.

4. Haxogum TpOMEXKYTKHA BO3pacTaHWsi M yObIBaHUS (PYHKIIUH, DKCTPEMYMBI
GYHKIIMMA U COCTAaBUM TaOJIHILY.

Haiinem mpomssomuyro  f/(X)=( Xx°-3x%) '=3x*-6x=3X(x-2), Haiizem
kputndeckue Touku f'(X)=0, 3xX(X-2)=0, x=0 wim x=2

L x (=0 [0 [(0:2)[2 [(2; )]
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f'(x) |+ 0 - 0 +
fx) | D 0 N2 -4 | N
max min

5. VIcronb3ysl MOJYUYCHHbBIC CBEICHHS, ITOCTPOMM rpadux ¢yHKmun f(X)=X -
3x?

B

L RS TN TSN

i
~df
IpakTnueckasi padora Ne43

Tema: Ilnomaab KpUBOJIMHEHHOU TPaNICLMU.

Heasb:
- HAYYUTHCS IPUMEHSTH TIOHSATUE ONPEAECICHHOTO NHTETPaja K BbIYUCICHUIO
TJIOIIA/IEH TIOCKUX PuUryp.

Hopma Bpemenn: 2 gaca

OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, y4eOHUK «AnreOpa v Havajaa aHaJIn3ay
10-11xm mox pen. A.H.Koamaropora

Xoxa paboThI:
| BapuaHT \ || BapuaHT
1. KoHTpOJIbHBIE BOTIPOCHI
a) 4TO TaKO€ KPUBOJIMHEWHAS Tparneuus?
0) 3anucaTth (GOpMYIIbI ISl BBIYUCIECHUSI KPUBOJIMHEHHBIX Tpareiuii
CJIEIYIOLEro BU/IA:
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y=f(x)

>

)

QD
o

)

-
Q
<

>

=

y=A%)

y=g(x)

(S S

la

2. BeruncnuTh miiomajs GUrypbl, OrpaHu4eHHON JIMHUSMU:

1) y:X21 y=0, X=4;
2) y=x*+2, y=0, x=0, x=2;

3) y=sinx, y=0, x:%;

1) y=X21 y=0, X=—3;
2) y:X31 Y=0; X_3’ le;
3) y=C0sX, Y=0; X:_%i X=

z
7

3. Haiitu nnomaas ¢urypsel, n300pakXeHHOW HA 3aIaHHOM PUCYHKE:!

1)

2)

3)

14 y=sinx

4)
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Iiomans KPUBOJIMHEHHOU TPaNCUU

OnpenenéHHbll MHTErpaJl NPUMEHSIIOT JUI PELIEHUS TEeOMETPUYECKUX U
¢uznueckux 3anad. Hampumep, BbluMcieHue miomaned ¢uryp, oObEMOB Teld
BpallleHusi, pabOThl MEPEMEHHONW CHJIbI, PAcCTOSHUS NpU NPSIMOIMHEHHOM
NEPEMEIEHUH, JUIMHBI JIyrd IUIOCKOM KpuBOW, o00BEMa Ted, IUIOUIAaU
IIOBEPXHOCTH BPAILLECHHUSI, CTATUYECKUX MOMEHTOB M KOOPJAMHAT LICHTPA TAKECTH
IIJIOCKOM KPUBOW ¥ MHOTHE JIPYTHUE MPUKIAJAHBIE 3a0aUH.

Broruunciienue onpeae1éHHOro0 MHTErpaJa.

JIiist BEIYMCIIeHUs onpeienéHHOro uHTerpana ot ¢pynknun f(X) Ha oTpeske [a;b]

npuMeHsoT Gopmyiny Hetotona-JleitOnuma:

b
jf(x)dx: F(b)-F(a)"
. b o
T.0. IJI BBIYUCJICHUA OIIPCACICHHOI'O HHTCI'pajia J'f(x)dx HaJI0 HAUTHU

COOTBETCTBYIOIIUN HEONPEAECIEHHBIA HHTETPAJI, 4 3aTEM BBIUYUCIUTH PA3HOCTh
3HAYCHUH NEPBOOOPA3HON MTPU BEPXHEM U HIKHEM TIPE/iesiaX UHTETPUPOBAHUS.
®opmyny HeroToHa-JIeiiOHMIIA TakKe 3aMMCHIBAIOT B BUJIE:
b

j}' f(x)dx = F(x)‘ =F(b)-F(a)

a

Beruucienue niomajgei miockux puryp

['eomeTpuyecknii CMBICT ONPEAEIEHHOTO NHTETPAja: ONPEAEIEHHBIN HHTETPa
OT HEOTPULATENIbHOW (PYHKIUM YHUCIEHHO paBEH IUIOMIAJN KPUBOJIUHEHHON
Tpareuu.

OnpenenrM KpUBOJIMHENHBIE TPANEIMU ¢ OCHOBAHUSIMHU HAa OCH OX M OCU Oy H
COOTBETCTBYIOLIME (POPMYJIbI JIJIs] BBIYUCIICHUS UX MJIOLIAIEH.

Onpenenenue. Purypa, orpaHnyeHHas TpaUKOM HENPEpPhIBHOW (PYHKIMU
f(x)>0, IPIMBIMH

Xx=a, X=Db(a<b) U OCBIO OX, Ha3bIBACTCS KPUBOJUHEUHOW Tpameruen (c
OCHOBaHHEM Ha OCH 0X).

A y = f(x)

S=| f(x)dx

0 oy
—h

S= —j. f (x)dx

Ipumep 1. Boruucauts mionaab GUrypsl, OrpaHHYCHHON JTMHUAAMHA Yy = X* +1,
x=2, y=0, x=0.
[TocTpoum nuHUM, OrpaHUUMBaOIIKE QUTYDY.
y=x’ +1— napaboiia, CAMMETpPHYHAsi OTHOCUTENLHO OCH 0y, BepinHa (0;1).
x =2 — IpsiMasi, IpoxoasaIas yepe3 Touky (2;0), mapasienbHas ocu oy.
y =0 — aHAJIUTHYECKOE BBIPAXKEHUE OCH OX.

x=0 — AHAJTUTUYECKOE BBIPAXKEHUE OCH OY.
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“_"

Puc. 5.
IToctpoennas durypa (puc.5) sBisieTcs KPUBOJUHEHHON Tpamneuue
OCHOBAaHUEM Ha OCH OX, TO3TOMY €€ MIIOIIA b BRIUYUCISIETCS 10 PopMyJe

S:Jb'f(x)dx-

f(x)=x*+1, a=0, b=2.

Torna S—.zf(x2+l)dx—)(—32+x|2—§+2—23+2—4g (xB. e11.)
) 3| 03 3 3

0
2
Otger: 4§KB. el.
IpakTnueckasi padora Ne44
Tema: U3yuyeHne MHOTOrpaHHUKA U NPU3MBbI.
Henu:
- U3YYUTh MaTepHa Mo TeMe:
- CIOCOOCTBOBATH PA3BUTHIO JIOTUUECKOTO MBIIIUICHUS U TPOCTPAHCTBEHHOTO
MPEACTaBIICHUS] Y CTYJEHTOB.
Hopma Bpemenu: 2 yaca
OO6opynoBaHme: HHCTPYKIIMOHHAS KapTa, (OPMYIIbI.
Xox paboThi:

3aoanue: VIzyante TeopeTHUECKUI MaTepHall, OTBEThTE HA KOHTPOJIHHBIC
BOIIPOCHI, BBIMIOJIHUTE HEOOXOAMMBIC UEPTEKHU.

1. Yrto Ha3pIBalOT MHOTOTPAaHHUKOM, KaK1e BU bl MHOTOTPAHHUKOB BbI 3HaeTe?
2. 3anuumMTe OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHHUKA, MOKAKUTE UX HA YEPTEKE.
3. Kakoli MHOTOrpaHHUK Ha3bIBA€TCS MPU3MOM, KaKKe BUIbl IPU3M BbI 3HaeTe?

Brinonnute ueprexu?
Kaxkast npu3mMa Ha3bpIBaeTCs NpsIMOM WM HAKJIOHHOM? BhINOIHUTE YepTeKu.
Yro Takoe BbicoTa mpu3Mbl? [lokaxkuTe Ha yepTexe.

o b

Teopernuyeckunii MaTepual
Onpeoenenue. 110BepXHOCTb, COCTABIECHHYIO U3 MHOTOYTOJIbHUKOB U
OIPaHUYMBAIOLIYI0 HEKOTOPOE FeOMETPUUECKOE TeJI0, Oy/1eM Ha3bIBaTh
MHOTOTPaHHOM MOBEPXHOCTBIO MJIM MHOTOTPAHHUKOM.
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Ilpumepwt mnozozpannuxos
PaccmoTpum cnenyromue npumMepsl MHOTOIPAHHUKOB!

1. Terpasap ABCD — 310 moBepXHOCTh, COCTaBIIEHHAS U3 YETHIPEX
tpeyroasaukoB: ABC, ADB, BDC u ADC (puc. 1).

D

puc. 1

2. Mapannenenunen ABCDA;B,C,D; — 310 moBepXHOCTH, COCTaBICHHAS U3
IIECTH TapajuieorpaMmoB (puc. 2).

B1

puc. 2

OcHogHble 171eMeHnbl MHO202PAHHUKOS
OCHOBHBIMH 3JIEMEHTAMU MHOTOTPAHHHKA SIBIISIIOTCS TPaHU, pedpa, BEPUIUHBI.
['paHu — 3TO MHOTOYTOJIBHUKH, COCTABJISIFOIITAE MHOTOTPAHHUK.
Pebpa — 310 cTOpOHBI IpaHei.
BepmmHb! — 3TO KOHITEI pedep.
Paccmotpum Tetpasap ABCD (puc. 1). YkaxkeMm ero oCHOBHBIE JIEMEHTHI.
I'panu: tpeyronsauku ABC, ADB, BDC, ADC.
Peopa: AB, AC, BC, DC, AD, BD.
Bepuwunwi: A, B, C, D.
Paccmotpum napamnenenunen ABCDA;B;C,D; (puc. 2).
I'panu: mapamnenorpammel AA4A,0,D, D1DCCy, BB1C1C, AA1B1B, ABCD, 4,B,C,D;.

P€6pd: AA]_, BB]_, CC]_, DD]_, AD, A]_D]_, B]_C]_, BC, AB, A]_B]_, D]_Cl, DC.
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Bepwunwvi: A, B, C, D, A;,B1,C4,Ds.
Tpeyzonvnasn npusma
Ba)xHBIM 9aCTHBIM CTydaeM MHOTOTPAHHHKA SBJIICTCS MPU3MA.

Paccmotpum tpeyronbuyto npusmy ABCA1B,Cy (puc. 3).

g

puc. 3

PaBubie Tpeyronsanku ABC u A181C; pacrionoKeHbl B MapajuIeIbHBIX MIOCKOCTSIX
o u B Tak, yTo pebpa AA;, BB;, CC, napanieibHbl.

To ectb ABCA1B,C; — TpeyronpHas npusma, eCliu:
1) Tpeyronbsuuku ABC u A18,C; paBHBL.

2) Tpeyronbanku ABC n A1B;C; pacioioKeHbl B NapaJIEIbHBIX TUIOCKOCTAX O U
B: ABC||41B:C (o || B).

3) Pebpa 44;, BB;, CC, napajieibHbl.
ABC wn A1B1C; — OCHOBaHUS NPU3MBI.
AAq, BB;, CC; — 60KOBBIE pedpa MpU3MBI.

Ecnu ¢ npou3BoibHOM TOUKK H; OJTHOM IITIOCKOCTH (Hampumep, ) omyCcTUTh
NEepIEeHAUKYJISIp HH, Ha UIOCKOCTH (L, TO 3TOT MEPHEHAUKYIISP HA3bIBACTCS
BBICOTOW MPU3MBI.

Onpeoenenue. Ecnu 00KOBbIE peOpa NepHeHIUKYJIIPHBI K OCHOBAaHUSIM, TO TIPU3Ma
HAa3bIBACTCSA MMPSIMOM, & B IPOTUBHOM CJIy4ae — HAKJIOHHOM.

Ilpamasa npuzma

Paccmotpum tpeyronbayto npusmy ABCA1B1C; (puc. 4). Ota npuszma — npsmasi.
To ecTh, ee 60KOBbIE pedpa MEePIECHIUKYIISIPHBI OCHOBAHUSIM.

Hamnpumep, pedpo A4, nepnenaukyispHo miockoctu ABC. Pebpo AA; sBasieTcs
BBICOTOM 3TOW MIPU3MBI.
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puc. 4

3ametuM, uTo O0KOBas rpaHb AA4;B1B neprneHANKyIsIpHa K
ocHOBaHUAM ABC n A;B1C}, Tak Kak OHA MPOXOJUT Yepe3 NMEPIEHIAUKYISIp 441 K
OCHOBAHHUSIM.

Haknonnaa npuzma

Teneps paccMoTpum HakJIoHHYIO npusmy ABCA1B,C; (puc. 5). 3nech 00KoBOE
pedpo He NEePIEeHUKYIIIPHO MIIOCKOCTH OcHOBaHUs. Eciu onycTuTh U3

TOUKU A1 nepnesaukysip A;H nHa ABC, T0 3TOT nepneHauKyisip OyeT BICOTON
IIPU3MBL. 3aMETHM, 4TO OTPe30K A — 310 mpoekuus otpe3ka A4; Ha

miockoctb ABC.

Torna yros Mexay npsiMmoit AA4A; 1 IOCKOCThI0 ABC 3TO yroyl MeXay
npsaMon AA4; n e€ AH npoekunei Ha OCKOCTh, TO €CTh Yyrou A1AH.

puc. 5
Yemuwipexyzonvnasa npusma

PaccmoTtpum getbipexyronpayto npusmy ABCDA;B;C1D; (puc. 6). PaccmoTtpum,
KaK OHa IMOJTy4aeTcsl.

1) Yerbipexyroasuuk ABCD paBen uetbipexyronsHuky A;B;C1D;: ABCD =
AlBlClDl-

2) Yetsipexyroasauku ABCD u A;B;C;D; nexat B mapayiieTbHBIX TUIOCKOCTSX O |
B: ABC |rAlBlc (a || B).
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3) Yetbipexyronsauku ABCD u A;B;C;D; pacniosioxxens! Tak, 4To O0KOBBEIE pedpa
MapaJIeIbHbL, TO €CTh: AA; || BB, || CcCy || DD;.

Onpedenenue. JlnaroHanb NPU3MbI — 3TO OTPE30K, COSAUHSIONINUN TBE BEPIINHBI
IIPU3MBI, HE PUHAJIEKAIME OJTHOM TPaHU.

Hamnpumep, AC; — nuaronans uyetbipexyronbHoit npusmsl ABCDA;B;C,D;.

Onpeodenenue. Eciu 60koBoe pedpo AA; epneHANKYISIPHO TUIOCKOCTH
OCHOBAaHWsI, TO TaKas MPU3Ma Ha3bIBACTCS TIPSIMOM.

C1

IpakTnueckasi padora Ne45
Tema: U3yuyenne nupamMuabl. Y cedyeHHass MMpaMuaA.

Henu:

- U3YYUTh MaTEpHaI 1O TeME

- CIOCOOCTBOBATH PA3BUTHIO JJOTUUECKOTO MBIIIUICHUS! U TPOCTPAHCTBEHHOTO
MPECTaBJICHUS] Y CTYJEHTOB.

Hopma Bpemenu: 2 yaca
OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, (OPMYIIHI.

Xoxa paboThi:

3aoanue: VIzyante TeopeTHUECKUI MaTepHall, OTBEThTE HA KOHTPOJIHHBIC
BOIIPOCHI, BHIMIOJTHUTE HEOOXOTUMBIE YEPTEKH.

1. Yrto Ha3bIBAIOT MUPAMUION, KAKKE BUJIBI TUPAMU/] BBl 3HaeTe?

2. 3anuumMTe OCHOBHBIE 3JIEMEHTHI MUPAMUIbI, TOKAKUTE UX Ha YEPTEXKE.

3. Kakas nupamuja HazbiBaeTcs npaBuibHOM? UTo Takoe

anogema?BbITIOIHUTE YEPTEKU.
4. Yo Takoe BbicoTa nupaMuibl? [lokaxkute Ha yepTexe.
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5. Kakas nupamunja Hazplaercst yceueHHOM? [TokakuTe OCHOBHBIE JIEMEHTBI
YCEUEHHOW NUpaMUbl Ha YEPTEKE.

Teoperuuyeckuii MaTepuasl

[Mupamunoii (nanpumep, SABCDE) Ha3biBaeTCSt MHOTOIPaHHUK, KOTOPBIA COCTOUT
U3 IJI0CKOr0 MHOTOyrojbHUKA (matuyroibHuK ABCDE) — ocHOBaHMs TUpaMu/IbI,
TOYKH (S), HE JexXallel B IIIOCKOCTH OCHOBAaHUS,— BEPIIMHBI TUPaMUABI U BCEX
OTPE3KOB, COCUHSIONIUX BEPIIMHY TUPAMUbI C TOUKAMU OCHOBAHMSI.

Otpesku (SA, SB, SC, SD, SE), coenuHsronue BEpunHy MUPaMHIBI C
BEpIIMHAMHU OCHOBAHUS, Ha3bIBAIOTCSI OOKOBBIMHU peOpamu.

[ToBepXHOCTh MTUPAMHUJIBI COCTOUT U3 ocHOBaHMs (TsaTHyroibHUK ABCDE) 1
0okoBbIX rpaHeil. Kaxxas 60koBas rpaHb — TpeyrojibHUK. OQHON U3 €ro BEpLINH
ABJISIETCS BEPIIMHA MTUPAMUIBI, a IPOTUBOJIEKAIIEN CTOPOHOU — CTOPOHA
OCHOBAHMSI TUPAMMU/IBI:

ASAB, ASBC, ASCD, ASDE, ASEA — 60koBble rpaHu. bokOBOI MOBEPXHOCTHIO
MAPpaMUJIbl HA3bIBAETCS CyMMa IUIOIIael ee OOKOBBIX I'PaHEH.

S

BricoToii mupamust (SO) Ha3pIBaeTCS MEPIICHIUKYIISP, TPOBEACHHBIN U3
BEPIIMHBI TUPAMUJIBI K TNIOCKOCTH OCHOBAaHUS.

HI/IpaMI/I)Ia Ha3bIBACTCA n-YFOHBHOP'I, €CJIM €€ OCHOBAHHUEM ABJIICTCS N-YTOJIbHUK.
TprFOJ’IBHaH IMupaMuaa Ha3bIBACTCA TAKIKC TCTPASAPOM.

Cedenust nupaMu/Ibl TIOCKOCTSIMHU, MPOXOISIIIIMMU Y€PE3 €€ BEPIINHY,
MPEICTABIISIOT COOO0M TPEYTroIbHUKHA. B 4acTHOCTH, TpEyroNbHUKAMHU SIBIISIFOTCS
JIMaroHajabHbIE CEYEHUsL. DTO CEUCHHUS TUIOCKOCTSIMHU, MPOXOISIINMU Yepe3 ABa
HECOCEIHUX OOKOBBIX peOpa MUpaMUIbI.
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% B:

C

HJIOCKOCTB, KOTOpad IICPCCCKACT ITMPpaMUAY H IIapalJICIIbHA e OCHOBAHHIO,
JICIIMT €€ Ha JIBEC YaCTH:

nupamuay, nonooHywo nanaou (SA;B1Cq) u
MHOTOTPaHHHMK, Ha3bIBaeMbIi yceueHHOH mupamuioi (ABCA1B,Cy).

['panu yceueHHOM MUpaMuUIbl, JIEkKaIUE B MApATIEIbHbIX TNIOCKOCTSIX
(AABC u AA;B;C;), Ha3pIBalOTCSl OCHOBAHUSIMU, OCTaJIbHBIC TPAHU
(AA;B1B, AA,C,C, BB;C;C) Ha3bIBatoTCs 00KOBBIMU T'PAHSMH.

OcHOBaHUS yCEUEHHOM MUpaMH/Ibl MPEACTABIISAIOT COO0M MOJ00HBIE
MHOTOYTOJIbHUKH, OOKOBBIE TPAHU — TPATIELIUH.

Bricora yceuennoi mupamuasl (O01) — 9TO pacCTOSHHE MEKITY INTOCKOCTIMHU €€
OCHOBAaHMUI.

A

[Mupamuna (Hanpumep, SABCD) Ha3biBaeTCs IPaBUILHOM, €CJIH €€ OCHOBAHUEM
SIBIISICTCS TIPAaBUIIBHBIA MHOTOYTOIBHUK (ABCD — kBazipar), a OCHOBaHHE BBICOTHI
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COBIIAJIa€T C LIEHTPOM 3TOTO MHOrOyroyibHUKa (O — LIEHTp OMKUCAHHOU U
BIIMCAHHOW OKPY>KHOCTEH OCHOBAHHS).

Ocplo MpaBWIILHOM NUPAMUJIbI HAa3bIBAETCA MPsIMast, COAEpIKaIIasi €€ BbICOTY.
BokoBbie peOpa nmpaBUIbHONM MUPAMUIBI PABHBI.

BokoBble rpanu MpaBUIILHON MHUPaMUJIbI — PAaBHBIE paBHOOEIPEHHbBIE
TPEYTOJIbHUKHU.

BricoTa 60k0BOM rpanu mpaBuiIbHOM nupaMuisl (SL), mpoBeieHHas u3 ee
BEPIIMHBI K CTOPOHE OCHOBAHUS, HAa3bIBAETCS anmo(eMon.

B Cy

A D

Yceuennas nupamuaa (Hanpumep, ABCDA;B;C;1D;), koTopas nonxyuyaercs u3
MPaBWIBHOW MUPAMUJIbI, TAKKE HA3BIBACTCS TPABUIIBHOM.

bokoBbI€ rpaHy IPaBUIBHON YCEYEHHOU TUPAMUIBI
(AAB:B, AA,C,C, DD,C;C, AA;D;D) — paBubIle paBHOOOKHE TPAIICIIHH; X
BBICOTHI HA3BIBAIOTCS anlopeMaMHu.

IpakTnueckas padora Ne46

Tema: Pemnenue 3aga4 no reme: «Illpusma u nupamMmuaa.
Henn:
- 3aKpENUTh U3YUYCHHBIN MaTepual Npy PELICHUH 3a]1a4 [10 TEME:

«IIpusma n nupamuga»;
- CHOCOOCTBOBATh Pa3BUTHIO JIOTHUYECKOTO MBILIJIEHUS U IPOCTPAHCTBEHHOTO
MIPEACTABIICHUS Y CTYIAEHTOB.
Hopma Bpemenu: 2 yaca

O0opynoBaHMe: MHCTPYKIIMOHHAS KapTa, QOPMYIIbI.

Xon padoThI:
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1. Pemure 3a1aun:

1) B npaBriIbHOM 4eTHIPEXYTONBHOM MPHU3ME ILIONIAAb OCHOBAHMS paBHA
144cM?, a BBICOTA paBHa 14cM. OnpenenuTh quaroHaidb TOM NPU3MBI.

2) Omnpenenuth AUaroHab MPABHILHON YETHIPEXYTOIbHON MPU3MBI, €CITH
JMaroHajib OCHOBAHMS paBHA 8CM, a IMaroHaib OOKOBOM I'paHU paBHA 7CM.

3) OcHOoBaHUMEM MPSIMOI MPU3MBI CITY>)KUAT poMO. Jlnaronanyu npu3mMbl paBHEI
8cM U 5cMm, BeicoTa 2¢M. Haiitu cTopoHy OCHOBaHUS.

4) BpIicoTa MpaBHIILHOW YETHIPEXYTOJILHON MUPAMUJIBI paBHA 7CM, a CTOPOHA
ocHOBaHMsI paBHA §cM. OnpenenuTs 60KOBOE pedpo.

5) OcHoBaHMEM MUPAMUJIBI SIBJISIETCS MPSMOYTOJILHUK CO CTOPOHAMH 6CM U
8cMm, kaxaoe 00KoBoe peOpo mupamMusl paBHO 13cM. BeIUKCIUTE BRICOTY
MAPaAMHUJIBIL.

CnpaBouHbIi MaTepHAaJ
II p u 3 m 0 it HA3bIBAETCSI MHOTOIPAHHUK, Y KOTOPOTO JBE TI'PAHU - PaBHbIC

MHOI'OYI'OJJbHUKH C COOTBCTCTBCHHO IIapalJICIIBHBIMU CTOPOHAMH, a4 BCC
OCTAJIBHBIC I'PAaHU — IIapaJlJICIIOTPpAMMBI.

Muoroyronsauku ABCDE u A; B; C; D; E; nexamnue B mapauienbHbIX
IJIOCKOCTSIX, HA3bIBAKOTCS OCHOGAHUAMU npu3Mbl, iepneHauKkysip KR
OIMYIIEHHBIN U3 KaKOH-HUOYAb TOUKHA OHOTO OCHOBAHUS HA IIOCKOCTh APYTOro
Ha3bIBaeTcs gvicomoti npusmsl. [lapannenorpammsl ABLK, BCML, CDNM,
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DEPN, EAKP nHa3bIBaloTCs O0K08bIMU cpanamu npuzmol, a ux cTopoHbl AK,
BL, CM, DN, EP, coenunsitoniue cooTBETCTBYIOIIHE BEPITUHBI OCHOBAHUM,
Ha3bIBAIOTCS OOKOBbIMU péOpamu. Y TIpU3Mbl Bce OOKOBbIE pEOpa paBHBI, KaK
OTPE3KH MapajlieIbHbIX TPSAMbIX, 3aKIIOYEHHBIE MEXKY NapalljeIbHbIMU
JI0CKOCTAMH. OTpe30K NPSIMON, COeAMHSBIINN KaKoe-HUOY b JBE BEPUINHBDI,
HE MpuIieKalue K OJHON rpaHu, Ha3bIBACTCS OUA2OHANbI0 npu3mul. Takos,
Hampumep, oTpe3ok PB.

[TnockocTh, MpoBeA€HHAS Yepe3 KaKue-H1uOy b 1Ba OOKOBBIX pedpa, He
npuiIexanre K oJHoi 60KOBOM IrpaHu MpU3MBbI (Hampumep, uepes péopa AK u
CM) Ha3bIBaeTCA 0UA2OHANBLHOU NI0CKOCMblo (Ha pPUCYHKE HE MOKa3aHHOM ).

[Ipu3ma Ha3bIBACTCA NPAMOU ULU HAKIOHHOU, CMOTPS IO TOMY, OyAyT U €€
O00KoBBIC pEOpa MEPICHANKYIISAPHBI WM HAKJIOHHBI K OCHOBAaHUSAM. Y MPSIMOU
MIPU3MBI OOKOBBIC TPAHU - MPSIMOYTOJBHUKHU. 3a BBICOTY TaAKOW MPU3MBI MOKHO
NPUHATH OOKOBOE peOpo.

Ilpamas Haxnonnas

[/

[Ipssmas mpu3Ma Ha3bIBACTCA NPABUNLHOU, €CIIU €€ OCHOBAHHUS - IIPABUIIbHBIC
MHOTOYTOJIbHUKHU. Y TakoW Mpu3Mbl Bce OOKOBBIE TPAHU - paBHbIE
MPSIMOYTOJIbHUKH.

[Ipr3Mbl OBIBAIOT TPEYTOJIbHBIE, YETBIPEXYTONBHBIE U T. 1., CMOTPS 1O TOMY,
YTO ABJISAETCS OCHOBAHUEM: TPEYTOJbHUK, YETBIPEXYTOJIIBHUK U T. I.

LLiectnyronbHas TpeyronbHaAa YeTbipexyronbHas
npusma npu3ama npusma

ITupamuoou Ha3pIBACTCA MHOIOTPAaHHHUK, Yy KOTOPOTO OJHA TpaHb,
Ha3eiBaeMasi ocrosanuem (ABCD), ecTb kakoi-HMOYIb MHOTOYTOJIBHUK, a BCE
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ocTajbHBIE TpaHH, Ha3biBaeMble Ookosvimu (ABM, BMC, DMC, AMD) -
TPEYTrOJIbHUKH, MMEIOIIKE OOIIYIO0 BEPIIHHY.

M

A

O6mass BepmiHa M OOKOBBIX TPEYTrOJBLHUKOB HA3bIBACTCS  BEPUIUHOU
nupamMupl, a nepneHaukyasap MO, omyIieHHBIM W3 BEPIIMHBI HAa TJIOCKOCTH
OCHOBaHUS Ha3bIBACTCA €€ 861COMOII.

OOBIKHOBEHHO, 0003HaUas nmupamMuay OykBaMu, MUIIYT CHayajia Ty, KOTOpOr
ob6o3nauena BepmmHa (MABCD). IlnockocTs, mpoBenEHHAs 4Yepe3 BEPIINHY
nupamMubl U 4epe3 KaKyr-HUOYyJb JMaroHalb OCHOBAHUS, HANpUMEp, depes
auarorans BD, Ha3bIBaeTcs AuaroHanbHOM m1ockocTeio (BMD).

[Tupamuael OBIBAIOT TPEYTOJIbHBIC, YETHIPEXYTOJIbHBIE W T. 1., CMOTpPS TIO

TOMY, UTO ABJIAICTCA OCHOBAHHUCM — TPCYI'OJIbHHUK, I-I(?TBI];)éX}’l“OJ'II)HI/IK nT. IO.
S
s K3

A
: YeTbIpexyronbHas DR

TpeyronbHas Ha3bIBACTCS WHAYE mMempa’sopom; BCE UYEThIPE T'pPaHU y TaKOU
MIUPAMUJIBI — TPEYTOJIBHUKH.

[Tupamuaa Ha3bIBACTCS NMPABUILHOU, €CIH, BO-TIEPBBIX, €€ OCHOBAHUE E€CTh
MIPaBUJIbHBIM MHOTOYTOJBHUK M, BO-BTOPBIX, BBICOTA MPOXOAUT 4YEpE3 LEHTP
ATOr0 MHOTOYTOJIbHHMKA. B mpaBuibHON nupamuze Bce OOKOBBbIE pEOpa paBHBI
Mexay co0oil (Kak HAKJIOHHBIE C paBHBIMU TmpoekuusMu). [losTomy Bce
OOKOBbIE TpaHU NPABWIBHOM MNHUpPaMHUABI SBIAIOTCS  pPaBHOOEIPEHHBIMU
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TpeyrojbHUKaMu. Beicota ML kaxI0ro u3 3THX TpPEYroJIbHHUKOB Ha3bIBAECTCS
anoghemoui. Bece anodempbl B MpaBUILHON MHpPaMUJIE PABHBI.

d IIpasunvuas nupamuoa
YceuéHHass nupaMmuaa

Yacte nmupamuzbl, 3akirodéHHas Mmexay ocHoBanueM (ABCD) u cekymieit
miockocThio (A1B;C1D;), mapamnensHoli OCHOBAaHWIO, HA3BIBACTCS YCEUEHHOL
nupamuoou. llapanienbHple TpaHW Ha3BIBAIOTCA OCHOBAHUAMU, & OTPE30K
nepneaaukyispa OO;, omymeHHOro W3 Kakoi-HHOyas Touku O; OCHOBaHWMS
A;B;,C,D; Ha npyroe ocHOBaHWUE, - 8b1cOMOU YCEUEHHON MTUPAMUIBI. Y ceUEHHAS
mapamMujia Ha3bIBACTCA MPAGUIbHOLU, €CIH OHA COCTaBIISICT YacTh MPaBUILHOM
MAPaMUJIBL.

IpakTnueckas padora Ne47
Tema: U3yuyenne HUIMHAPUYECKON MOBEPXHOCTH M LIWJIHHAPA.
Henn:
- HU3Yy4YUTh MaTEpHUall M0 TEME,
- CIOCOOCTBOBAThH PA3BUTHIO JJOTUUECKOTO MBIIIICHUS U TPOCTPAHCTBEHHOTO

npeaACTaBJICHUA Y CTYACHTOB.

Hopma Bpemenu: 2 yaca
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OO0opynoBanme: HHCTPYKIIMOHHAS KapTa, (OPMYIIbL.

Xoa pabéoThi:

3adanue: 3yunrte TEOPETUUECKUN MaTEpHa, OTBEThTE HA KOHTPOJIbHbBIE
BOIPOCHI, BBIINOJIHUTE HEOOXOUMbIE YEPTEKH.

1. TloHATHE MWIMHAPUYECKON MOBEPXHOCTH, HMIMHIPA (UEPTEK).

2. Yto Ha3bIBalOT 00pa3zyromiei u Hanpasisitomei B mumHApe? [loka3zaTs Ha
YepTexKe.
Yrto Ha3bIBAIOT OOKOBOM MOBEPXHOCTHIO U OCHOBAHUSAMU LUIUHAPA?
Bubl UIMHIPOB, NPSAMON KPYTOBOM HUJIMHIP (YEPTEX).
[lony4yeHnne npsiMOTO KpyroBOTO HHAJIMH]IPA.
UYro Takoe BbicoTa nmimHApa? [TokasaTe Ha yepTexKe.
CeueHus LUIMHAPA, TOKA3aTh HA YEPTEXKE.

No Oohkow

Teopernueckuit MaTepuas

Omnpenesenue. [{umuHaprueckoil MOBEPXHOCTHIO HA3bIBACTCS MOBEPXHOCTh
(puc. 18), obpazoBaHHasi npIMbIMU (00Opa3yIONIMMU), MTAPATUICTIbLHBIMU HEKOTOPOH
JnaHHOU nipsiMmoii L 1 nepecekaromumu JaHHyto JuHuio C (HanpapIisiolyro).

Puc. 18

OITPEJAEJIEHUE IWJIMHAPA U EI'O 9JIEMEHTOB

Hunuuap (KpyroBoi WWJIMHAP) — TEJIO, KOTOPOE COCTOUT UX ABYX KPYrOB, HE
JeXKaIMX B OHOU INIOCKOCTH M COBMENIAEMBIX MapaJIEIbHBIM IIEPEHOCOM, U BCEX
OTPE3KOB, COEIUHSIOINX COOTBETCTBYIOIIME TOUYKH ITUX KPYTOB.

Kpyru Ha3bIBaloTCs 0CHOBAHUAMU WUAUHOPA, & OTPE3KU, COSAUHSIONINE
COOTBETCTBYIOIINE TOYKU OKPYKHOCTEH KPYyTrOB, - 00pa3yomuMi UJIMHAPA.
DTH 0Tpe3KU 00pa3yIOT LHIUHIPUYECKYIO TOBEPXHOCTh, SIBISIOLLYIOCS HOKO0BOI
NOGEPXHOCMbIO YUIUHODA.

Ilonnas nosepxnocms NUIAMHAPA COCTOUT U3 OCHOBAaHUM M OOKOBOM MOBEPXHOCTH.
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[{unuaAp HA3BIBACTCS NPAMBIM, €CITH €T0 00Pa3yIOITNe TEPIICHIUKYIISIPHBI K
IJIOCKOCTU OCHOBAHUM.

HpHMOﬁ MW/JIHHAP HaArjiisiaHo MOXKHO IIPEACTaABUTb KaK TCJIO, IIOJYYCHHOC B
PE3YJIbTATC BpAIICHUS IIPAMOYTOJIbHUKA BOKPYI' CTOPOHBI KaK OCH.

N

\

Paouycom nunvuHIpa Ha3bIBAETCS PAAUYC €T0
OCHOBAHMSI.

Buvicomou nuiHapa Ha3bIBACTCA PACCTOSIHUE MEXKAY TIIOCKOCTSIMU €0
OCHOBAHMUI.

Ocbro IWIMHAPA HA3bIBACTCS MpsiMasi, MPOXO/IAIast Yepe3 LEHTPhl OCHOBAHMS.
Omna napasenbHa 00pa3yroIIiM.

Ceuenune MUIMHAPA TUIOCKOCTHIO, MapauIeIbHON €ro OCH, MPEACTABIISIET COOOM
MPSIMOYTOJILHUK. J[B€ CTOPOHBI €r0 — 00pa3yrolire MUJINHIPA, a IBE APYTHE —
napasuielibHble XOpIbl OCHOBaHUM. OCeBOE CeUeHrEe HMIINH]IPA — 3TO CEUCHUE
MJIOCKOCTBIO, MPOXOASIIEH Yepe3 ero och.

Kacamenvnoit niockocmuto K WWIVMHAPY HA3bIBAETCS MIOCKOCTb, TPOXOSILAS
yepe3 00pasyroNyo NUINHIPA U MePIeHINKYISIpHAS TIIOCKOCTH OCEBOTO
CeueHus1, CoAeprKaIlel 3Ty 00pa3yromIyko.
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allp
ObpasyoLyas BbicoTa
Ocb yunuxapa P
—OcHoBaHu4

IIpakTnyeckas padora Ne48

Tema: U3yueHne KOHM4YECKOH MOBEPXHOCTH U KOHYCA.

Henu:
- W3y4YUTb MaTepHUall 1o TeMe,

- crmocoOCTBOBATh Pa3BUTHIO JIOTHYCCKOI'O MBIIIJICHWSA WU IIPOCTPAHCTBCHHOI'O

IIPEJICTABJICHUS Y CTYJAEHTOB.

Hopma Bpemenu: 2 yaca

O6opynoBaHMe: MHCTPYKIIMOHHAS KapTa, GOPMYJIbI.

Xoxa padoThr:

3aoanue: VIzyunte TeopeTHUECKUI MaTepHall, OTBEThTE HA KOHTPOJIbHbBIE
BOIPOCHI, BHIMOJIHUTE HEOOXOIUMBIE UEPTEXKH.

1.

No ko

[ToHATHE KOHUYECKOM MOBEPXHOCTU, KOHYycCa (UEPTEXK).

Urto Ha3pIBaIOT OOKOBOM MOBEPXHOCTHIO U OCHOBAaHUEM KOHYca?
[IpsiMmoii KpyroBoi KOHYC (UEPTEXK).

[Toy4yeHune mpsiMoro KpyroBoro KoHyca.

Yro takoe BbicoTa KoHyca? [loka3aTe Ha uepTexe.

Ceuenue MpsIMOTO KPyroBOr0O KOHYCa, MOKa3aTh HA YEPTEKE.

Kaxkoii koHyc Ha3bIBaeTcs yceueHHbIM? [losyueHne yce4eHHOTO KOHYyca.
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Teoperuyeckuii MaTepuasl
Konnueckoi moBEpXHOCTHIO Ha3bIBAETCS TOBEPXHOCTh, 00pa3yemasi ABUKECHUEM
npsmoit (AB), mepemMeniaroieiics B MpOCTPAHCTBE TAK, UYTO OHA MIPU 3TOM
MOCTOSIHHO TTPOXOJIUT Yepe3 HEMOJIBIKHYIO TOUKY S U MepeceKaeT TaHHYIO
auauo MN.

\ Obpasyrowas

KoHuyeckas
noBepxHocme

B / Hanpabnsrowas

Konycom HaspiBaeTCsl TEJIO, OIPAaHUYECHHOE OJHOM IIOJIOCTBIO KOHMYECKOU
IIOBEPXHOCTU C 3aMKHYTOM HAIIPaBIISIOMIEN U IUIOCKOCTBIO, MEPECEKAIOIIEH BCE
oOpasymolue 3TOH NOJ0CTU U HE MPOXOIALIEH yepe3 BEPUINHY.

YacTtp 2TOM IIJIOCKOCTH, JIC)Kallasd BHYTPHU KOHUYECKOM IMOBCPXHOCTHU, HA3LIBACTCA
OCHOBAHUEM KOH)YCA.

Bvicoma xomyca — 3TO NepHEHIUKYJSAP, ONMYIIEHHBIM W3 BEPIIMHBI KOHYyCa Ha
IJIOCKOCTh OCHOBAHUSI.

YacTb KOHMYECKOM IIOBEPXHOCTH, PACIIOJIOKEHHAs MEXAYy BEpPIIMHOM U
IUIOCKOCTBHIO OCHOBAHUS, HA3bIBAECTCS OOKOB0U NOBEPXHOCMbIO KOHYCA.

Kpusas ABCDA — nanpasistomias;
npsmast SA — oOpasyromas;

TOYKa S — BEPIIINHA;
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otpe3ok SO — BBICOTA;

¢urypa F — ocHOBaHUE KOHYCAa.

KOHYC HaA3BIBACTCA npAMbIM KPy2oebim, CCIN CTO HAIIPABJIAIOIIAA — OKPYKHOCTD, a
BCPIIMHA OPTOIOHAJIBHO IIPOCKTUPYCTCA B CI'0 HCHTP.

B snmemeHTapHON reoMeTpur MpsIMOMl KPYroBOW KOHYC 4YacTO HAa3bIBAIOT MPOCTO
KOHYCOM.

[IpsMoOil KpYroBol KOHYC MOYHO TMOJY4YUTh BpALICHUEM MNPIMOYTOJIBHOTO
TPEYroJIbHUKA BOKPYT OJHOTO M3 €ro KareTtoB. IIpu 3ToM BpallleHuu Ipyroil Karer
OIMILIET OCHOBaHUE KOHYCA, a TUIIOTEHY3a — OOKOBYIO MOBEPXHOCTb.

Ocbio NPAMO20O KpPy2c068020 KOHYCA HA3bIBACTCA IIpAMad, CoACpIKaliast €ro BeICOTY.

CeueHue KOHyca IJIOCKOCTBIO, MPOXOJSALIEH Yepe3 €ro BEpIIMHY, MPEACTaBISIET
co0oli paBHOOEAPEHHBIN TPEYTOJIBHUK, Y KOTOPOTO OOKOBBIE CTOPOHBI SIBISIOTCS
oOpa3yrolmuMu KoHyca. B yacTHOCTH, paBHOOEIPEHHBIM TPEYTOJIBHUKOM SBIISIETCS
ocegoe ceuenue KoHyca. ITO CeYeHUe, KOTOPOE MPOXOJUT Yepe3 OCh KOHYca.
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YacTte KOHyCa, OIrpaHMYEHHAs €ro OCHOBAHMEM M CEKYIIEH IIJIOCKOCTBIO,
HapaJJIeIbHOM OCHOBAHUIO, HAa3bIBACTCS )CEYEHHBIM KOHYCOM.

Otpe3ok AB — o0Opa3yroiias yceu€éHHOTO KOHYCa;
otpe3ok O;0;, — BbIcOTa YCEUEHHOTO KOHYCA;
orpe3ku AO; u BO,— paanycsl OCHOBaHHIA.

IIpakTnueckasi padora Ne49

Tema: U3yuenne mapa. Ceyenne mapa miockocroio. Chepa.

Henu:

- U3YYUTb MaTepHa Mo TeMe,

- CIOCOOCTBOBATH PA3BUTHIO JJOTUUECKOTO MBIIIUICHUS! U TPOCTPAHCTBEHHOTO
MPEACTaBICHUS Y CTYJEHTOB.

Hopma Bpemenu: 2 yaca
OO0opynoBaHue: MHCTPYKIIMOHHAS KapTa, OPMYIIbL.

Xoa pab6oThi:

3aoanue: VIzyunte TeOpeTHUECKUI MaTepHall, OTBEThTE HA KOHTPOJIbHBIC
BOMPOCHI, BBIMOJIHUTE HEOOXOUMbIE YEPTEKH.

1. Tlonsitue cdepsl, mapa (4epTEX).

2. TlokaxkuTe Ha YEPTEIKE OCHOBHBIC DIIEMEHTHI C(HEPHI.

3. Kaxkas mmockocTh Ha3bIBaeTCs KacaTelbHOH K cepe (depTex)?

4. Yto Takoe mapoBOil CEKTOP, OCHOBaHUE IIAPOBOTO CeKTopa?

5. Kak Beruncnisiercs oobem mapa?

Teopernueckunii MaTepuaJl

IHonsitue cepsnl u mapa

Cdepoii HazbIBaeTCS TOBEPXHOCTH, COCTOSAIIAS M3 BCEX TOUYCK IMPOCTPAHCTBA,
PACIOI0KEHHBIX HAa JAHHOM PACCTOSIHUM OT JIAaHHOW TOYKH.

Teno, orpannderHoe chepoii, Ha3bIBACTCS IIAPOM.

JlanHast TouKa Ha3bIBAETCS IIEHTPOM c(ephl, a TaHHOE PACCTOSHUE — PATNyCOM
cdepsl.
OTpe3oK, COCTUHSIONINM JIBE TOUKH Chephbl U MPOXO SN

yepes ee MEHTP, Ha3bIBAeTCs TUAMETPOM CEphI.

[lenTp, paguyc, uameTp cepbl Ha3bIBACTCS TAKXKE IIEHTPOM, PATNYCOM U
JMaMEeTPOM Iapa.
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X

KacareabHasi Iu10CKOCTH K cdepe

[InockocTs, nMeromias co chepoit
- TOJIBKO OJIHY OOIIIYIO TOUKY, Ha3bIBACTCS
O ~  KacaTeJbHOM INIOCKOCTEIO K cepe, a ux
3 0011ast TOUKa HA3bIBAETCS TOUKOM
KaCaHMsI TNIOCKOCTHU U CEPBHI.

Teopema. Paaunyc cdepsl, mpoBeieHHbBIN
B TOUKY KacaHus cepbl U MIOCKOCTH,
NEePIEHIUKYJIIPEH K KacaTeIbHOM

IINTOCKOCTH.

O0béM mapa u ero yacreu

Omnpeaesenune. Teno, noydaemMoe OT BpalleHust kpyroBoro cekropa (COD)
BOKpYT auametpa (AB), He mepeceKkaroIero OrpaHMYMBAOIIYIO €T0 IYTY,
Ha3bIBAECTCS MIAPOBBIM CEKTOPOM. DTO TEJIO OTPAHUYEHO OOKOBBIMU
MOBEPXHOCTSAMHU JBYX KOHYCOB U TOBEPXHOCTHIO IAPOBOIO MOSICA; MOCIETHSS
HA3bIBAECTCSI OCHOBAHMEM IIAPOBOIo cekTopa. OIMH U3 pauycoB KPyroBOro
CEKTOpa MOXET COBIIAJIaTh C OChIO BpalleHus; Hanpumep, cekrop AOC, Bpamasch
BOKpyT AO, mpousBoaut mapoBoii cektop OCAC; , orpaHnueHHBIN O0KOBOM
MOBEPXHOCTHIO KOHYCA U CErMEHTHOM MOBEPXHOCTHIO.

135



O0vém wapa paguaemcsa npou3ee0eHuI0 e20 NOGEPXHOCMU HA MPEemb paouycd.

00BEM 1rapoBoro cexropa = 2nRHe '/ R= 2J5mR?H;
00BEM Im1apa = 47R% Yy R=4/;nR3 Y

WIN

06béM tmapa = /5 ( P/, )% = YenD?,

IIpakTnueckas padora Ne S0
Tema: Pemnenue 3aga4 no reme: « {uaMHaAp U KOHYC».

Henn:
- 3aKpENUTh U3YUYCHHBIN MaTepual Ipu PELICHUH 3a]1a4 10 TEME:
«{unuHap U KOHYC»;
- CIOCOOCTBOBATH PA3BUTHIO JJOTUUECKOTO MBIIIUICHUS! U TPOCTPAHCTBEHHOTO
MPECTABICHUS Y 00yYarOIIUXCSl.

Hopma Bpemenu: 2 yaca
O6opyaoBanme: MHCTPYKIMOHHAS KapTa, CIIPABOYHBIN MaTepuall.

Xox paboThi:
1. 3anumuTe OTBETHI HA CJIEAYIONIHE KOHTPOJIbHbIE BONPOCHI:
3anuuuTe onpeaesIeHUs] HUIUHIpa U KOHYca.
Kaxkoli uunuHIp Ha3bIBa€TCs MPSIMBIM KPYTOBBIM?
3anuumuTe OonpeaeseHrue BEICOThI LIJIMHIPA.
YTO Ha3bIBAIOT PAIMYCOM LUIUHJpA?
Kakoli KoOHyC Ha3bIBaeTCs NPSIMbIM KPYTOBBIM?
3anumuTe ONpeIesICHUE BBICOTHI KOHYCA.

oghkwhE
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2. Pemmure 3agauu:

1) BeicoTa muauHApa 6¢M, paauyc ocHOBaHus ScM. Halitu mroimaas
CEYEHUs, MPOBEACHHOI0 MapAJJIEIBHO OCH LIIIMHAPA HA PACCTOSIHUU
4cM oT Hee.

2) BeicoTa muuHapa 81aM, paauyc ocHoBanus SaM. LuauHap 3ToT
MIEPECEUEH IIIOCKOCThIO NApaJUIeNIbHO OCU TaK, UTO B CEUCHHUH
IOJTYYMJICS KBagpaT. HalTu paccTosiHHE 3TOro CEYEHUs OT OCH.

3) Beicora mummHapa 6¢M, paganyc ocHOBaHHS ScM. KOHIIBI TaHHOTO
OTpe3Ka JIe’)KaT Ha OKPYKHOCTU 000MX OCHOBaHUM, JiuHa ero 10cm.
Haiitu ero kparyaiiniee pacCTOSHAE OT OCH.

4) BeicoTa konyca 20cM, paguyc ero ocHoBaHUs 25cM. Haiitu miomanb
CEYEHUs, POBEICHHOIO Yepe3 BEPUIMHY, €CJIH €TI0 PACCTOSIHUE OT
LIEHTPa OCHOBaHMsI KOHyca paBHO 12cMm.

5) Paauyc ocHoBaHus KoHyca 161M. OCEBBIM CEYCHHUEM CITY)KUT
IPSAMOYTOJIbHBIN TpeyroiabHUK. Haitu ero momans.

CnpaBouyHbIi MaTepHaJl
uaunap

Lununopuueckas nosepxHocms — MOBEPXHOCTb, 00pazyeMas JBUKEHUEM IPSIMOM
(B KaxJIOM CBOEM IIOJIO)KCHUU Ha3bIBa€MOM 00pa3yroleil) BIOJIb KPUBOMU
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(Ha3pIBa€MOIl HAMpABIAIONIEH) Tak, YTO MpsMas IMOCTOSHHO  OCTaETcs
[apajijIeJIbHOW CBOEMY HAYaJIbHOMY I10JI0KEHHUIO.

[Ipssimast AB — o6pa3yromas;
kpuBasi AKNLA — Hanpasiisitoiasi.
beckoneunwiii yununop — Te10, OrpaHUYCHHOE HUIMHAPUYECKON TOBEPXHOCTBIO.

[unundp ~ —reomeTpuyueckoe  Teo, OTPaHUYCHHOE  IWJIMHJIPUYECKOU
MOBEPXHOCTHIO U JBYMSI MApaJUICIbHBIMU IIOCKOCTSIMU, TIEPECEKAIOIIUMH €€.

YacTh NOBEPXHOCTH LUIWHJPA, OTPAaHUYEHHAS UJIUHIPUYECKON MOBEPXHOCTHIO,
Ha3bIBAETCSI OOKOBOU NOBEPXHOCHBIO YUTUHODA.

Buvicomoti  yununmopa Ha3bIBa€TCSI  PACCTOSIHUE  MEXIY  IUIOCKOCTSIMH €0
OCHOBAaHMUI.

Jlpyras 4acTh, OTpaHMYEHHAas MapaUICTbHBIMU TJIOCKOCTSIMH — 3TO OCHOBAHUS
YUIUHOpPA.

Otpe3ok AB — obpasyromias;
¢urypsi F1 u F, — ocHOoBaHwus1.
Y nwimnHapa:

e OCHOBAHUS PaBHBI,
o oOpa3yroliue napauieIbHbl U PaBHbI

L

-~

~

[uauHIp, Y KOTOPOrO0 OCHOBAHMS TEPIEHANKYIISPHBI 00pa3yIONMM | SBIISIOTCS
KPyraMu, Ha3bIBAE€TCS NPAMbIM KPY208bIM yuiuHopom (4acTo, U aajee, — MPOCTO
UUTUHOPOM).

[IpssMoi KpyroBoM UMIHWHAP MOXKHO IIOJYYHWTh BpPAICHUEM MPAMOYTOJbHUKA
BOKPYTI OJTHOU U3 €r0 CTOPOH.

Paouycom yununopa nazpiBaeTcs paguyc ero OCHOBaHMUS.

Ocbo yunuHopa Ha3vleaemcs npAmMas, NPoXooawas yepes YeHmpbl e20 0OCHOBAHUIL.
Ocb yununopa napaiienvHa 0opa3yiouuMm.
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Ocegvlm ceueHuem yYuruHOpa HA3bIBACTCA CEUEHHE LMIMHAPA IUIOCKOCTHIO,
npoxosiend yepe3 ero och. OCeBbIM CEUEHUEM IWIIMHJIpA (MPSMOTr0 KpyroBOIO
HUJIMH/PA) SBISETCS MPSMOYTOJIbHUK.

AO; — paanyc nWIMHAPA;

AB, CD - o6pa3yroiiue MWIMHAPA;
0,0, — ock nuIUHIpA;

AB, CD, O;0,— BbICOTHI HUIMHAPA;

ABCD - oceBoe ceueHue IUIMHIPA.

Konuueckoii nosepxnocmuio Ha3bIBaeTCSI MOBEPXHOCTh, oOpa3zyemasi JIBIXKCHHUEM
MPSAMOM, TPOXOIAIIEH BCE BPEMsI UEpPE3 HEMOJABMKHYIO TOUYKY BIOJb JAHHOU
JIMHUM.

OTa JIUHUS Ha3bIBACTCS HaanZGJZ}ZiOWeZZ, ABUTArOmIasCs 1psMasi, B KaKa0M CBOEM
ITOJIOXCHHUH, — 06pa3y;0u;eﬁ, a HCIIOABMIKHAA TOYKA — 8€pWMHOZ/7.

Konycom HaspIBaeTCsl TeEJO, OrPAHMYEHHOE OJHOM IIOJIOCTBIO KOHHYECKOU
IIOBEPXHOCTU C 3aMKHYTOM HAIIPaBIISIOMIEN U IUIOCKOCTBIO, MEPECEKAIOIIEH BCE
oOpasymolue 3TOH MOJOCTU U HE MPOXOALIEH yepe3 BEpUIMHY.

YacTp 3TOM MIIOCKOCTH, JIeKallasi BHYyTPH KOHUYECKOM MMOBEPXHOCTH, HA3bIBACTCS
OCHOBaHUEM KOHYCA.

Bvicoma xomyca — 3TO NEpHEHOUKYJSAP, ONYIICHHBIA W3 BEPIIMHBI KOHyCa Ha
IJIOCKOCTh OCHOBAHUSI.

YacTb KOHMYECKOM IIOBEPXHOCTH, PACIIOJOXKEHHAs MEXAY BEPUIMHOW U
IUIOCKOCTBIO OCHOBAHUSI, HA3bIBAECTCS OOKOB0U NOBEPXHOCMbIO KOHYCA.

Kpusas ABCDA — nanpasistomias;
npsiMast SA — oOpasyronias;
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TOYKa S — BEPIINHA;
otpe30k SO — BBICOTA;

¢urypa F — ocHOBaHUE KOHYCAa.

KOHYC HA3BIBACTCA npAMbIM KPYy2oebim, CCIU CTO0 HAIIPABJIAOIIAA — OKPYKHOCTD, a
BCPIIMHA OPTOIOHAJIBHO IIPOCKTUPYCTCA B CI'0 HCHTP.

B snmeMeHTapHON reoMeTpur MpsIMOMl KPYroBOW KOHYC 4YacTO HAa3bIBAIOT IPOCTO
KOHYCOM.

[IpssMOli KpYroBOM KOHYC MOXHO TOJYYUTh BPALIEHUEM NPSIMOYTOJIBHOTO
TPEYTOJIBHHUKA BOKPYT OJTHOTO U3 €ro KareroB. [Ipu 3TOM BpalieHuu Ipyrou Karer
OINMLIET OCHOBAHME KOHYCA, a TUIIOTEHY3a — OOKOBYIO IOBEPXHOCTb.

Ocbio NpPAMO20O KpPy2c068020 KOHYCA HA3bIBACTCH IIpAMad, COACPIKalias €ro BLICOTY.

CeueHnie KOHycCa IUIOCKOCTBIO, MPOXOJIAIICH Yepe3 €ro BepIInHY, MPEeICTaBIseT
co0oli paBHOOEAPEHHBIN TPEYTOJIBLHUK, Y KOTOPOTO OOKOBBIE CTOPOHBI SBIISIOTCS
oOpa3zyronuMu KoHyca. B gacTHocTH, paBHOOEIPEHHBIM TPEYTOJIBHUKOM SIBIISIETCS
ocegoe ceuenue KoHyca. ITo Ce4eHHne, KOTOPOe MPOXOJUT Yepe3 OCh KOHYCA.
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YacTte KOHycCa, OrpaHMYEHHAas €ro OCHOBAHMEM M CEKYyIIEW IUIOCKOCTHIO,
HapaJJIeIbHOM OCHOBAHUIO, HAa3bIBACTCS )CEYEHHBIM KOHYCOM.

Otpe3ok AB — o0Opa3yroiias yceu€éHHOTO KOHYCa;
otpe3ok O;0;, — BbIcOTa YCEUEHHOTO KOHYCA;
orpe3ku AO; u BO,— paanycsl OCHOBaHHIA.

IpakTnueckas padora NeS1
Tema: PemieHue 3a1a4 Ha HAXO0KAEHUE TOBEPXHOCTH NMPU3MBbI M IMPAMUJIBI.

Henu:
- 3aKpenuTh U3YYCHHBIN MaTepuas Ipyu PeIICHUH 3a/1a4 10 TeMeE:
«bokoBasi MOBEPXHOCTH MPU3MBI U MUPAMUIBDY;
- CIOCOOCTBOBATH PA3BUTHIO JJOTUUECKOTO MBIIIUICHUS! U TPOCTPAHCTBEHHOTO
MPEACTaBICHUS Y 00yYarOITUXCSl.

Hopma Bpemenn: 2 yaca
O6opynoBanme: MHCTPYKIMOHHAS KapTa, CIIPABOYHBIN MaTepua

Xox padoThi:
3. 3anummTe 0TBETHI HA CJeAYIONINe KOHTPOJbHbIE BOMPOCHI:

Kakast mpu3mMa Ha3pIBaeTCs NIPSIMOM, UTO TAKOE BBICOTA MPU3MBI?

Kak Beruncinsgercs 00KoBas MOBEPXHOCTb TPU3MBI?

Kak Brruncrnsercs 00koBas MOBEPXHOCTb MPSMON MPU3MBI?

Kakas nupamua Ha3pIBaeTCA NPABUIBHOM, UTO TAKOE BHICOTA TUPAMUIBI?
Kak Biumciisercs 60koBasi MOBEPXHOCTb PABUIIBHOM MUpaMUIbI?

RN E

4. Pewuure 3aaa4u:

1. Bricota npsiMoil mpu3Mbl, OCHOBAaHHWE KOTOPOIl €CTh MPABUIIbHBIM
TPEYTOJbHUK, paBHa 12cM, cTOpoHa OCHOBaHMS 3¢M. BBIYMCINTD MOTHYIO
NOBEPXHOCTH PHU3MBI.

2. TlonHast MOBEPXHOCTH MPSIMOYTOIBHOTO Mapasienenueaa passa 1714m%, a
HEpaBHbIE CTOPOHBI OCHOBAaHUSI paBHbI 25M U 14M. BeruncianTs O0KOBYIO
MOBEPXHOCTh U OOKOBOE PedPO.

3. B npaBuiibHON 4eTHIPEXYTOIBbHON UpaMuie O00KOBasi MOBEPXHOCTh PaBHA
14,76M°, a momHas MMOBEPXHOCTh 18M°. OnpenenuTs CTOPOHY OCHOBAHUSA U
BBICOTY NTUPaMUJbI.

4. OrmpenenuTh OOKOBYIO OBEPXHOCTH MPABUIBLHON TPEYTrOJIbHON MHpPaMUIbI,
ecm e€ BpICOTA paBHA 4cM, a anmoema Scwm.
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CnpaBo4HbIi MaTepHAaJl
Il p u 3 m o 11 Ha3bIBAETCS MHOTOIPAHHHK, Y KOTOPOTO JIB€ T'PaHU - PaBHbIE
MHOTOYTOJIbHUKM € COOTBETCTBEHHO MAapajlIeIbHBIMU CTOpPOHAMHM, a BCE
OCTaJIbHBIE T'PAaHU — MapaIeIOrPaMMBI.

Muoroyronasauku ABCDE u A; B; C; D, E; nexanue B mapayiienbHbIX
IUIOCKOCTSIX, HA3bIBAIOTCS OCHOBAHUAMU npu3mbl, iepneHaukyasip KR
OMYIIEHHBIN U3 KaKOWM-HUOYb TOUKH OHOT'O OCHOBAHUS HA MJIOCKOCTH JPYTOro
Ha3biBaeTcs gvicomoti npusMebl. [lapannenorpammel ABLK, BCML, CDNM,
DEPN, EAKP Ha3bIBalOTCS 60K08bIMU epaHaAMU npusmbl, @ UX CTOpoHbI AK,
BL, CM, DN, EP, coenunstoniue cooTBETCTBYIOIINE BEPIIUHBI OCHOBAHUM,
Ha3bIBAIOTCS O0OKOBbIMU péOpamu. Y TIpU3Mbl Bce OOKOBBIE pEOpa paBHBI, KaK
OTPE3KH TMapaieIbHBIX MPSAMBIX, 3aKJIIOUEHHBIC MEXY MapajielbHbIMU
mIocKoCcTAIMU. OTpE30K MPSIMOM, COCTUHSBIINN Kakoe-HUOY/Ib 1BE BEPIIUHBI,
He MpuIeXanue K OJHON rpaHu, Ha3bIBACTCS OUa2oHANbio npusmul. Takos,
Hampumep, oTpe3ok PB.

[TnockocTh, mpoBe€HHAS Yepe3 Kakue-H1uOy b 1Ba OOKOBBIX pedpa, He
npuiIexare K oJHoi 60KOBOM IrpaHu IpU3MbI (Hanmpumep, yepe3 péopa AK u
CM) Ha3bIBaeTCA AMArOHAIBHON MIOCKOCTHIO (HA PUCYHKE HE TTOKA3aHHOM).
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[Ipr3ma Ha3BIBAETCS MPSIMOU MM HAKIIOHHOW, CMOTPS 1O TOMY, OYIyT 1n €€
O00KOBBIE pEOpa MepIeHINKYJISIPHBI UM HAKJIOHHBI K OCHOBAaHUSAM. Y TIPSIMOUH
MpU3Mbl OOKOBBIE TPAHH - MPSMOYTOJbHUKHU. 3a BHICOTY TaKOW MPU3MbI MOKHO
NPUHATH OOKOBOE PeOPO.

[Ipsimas mpu3mMa Ha3bIBA€TCS MPABUIIBHOM, €CIU €€ OCHOBAHUSA -
MPaBUJIbHBIE MHOTOYTOJIBHUKH. Y TaKOM MPU3MBbI BCE OOKOBBIC I'PaHU - paBHbIC
NPSIMOYTOJLHUKH. [Ipr3Mbl OBIBaIOT TPEYTOJbHBIE, YETBIPEXYTOJBHBIC U T. 1.,
CMOTPS IO TOMY, YTO SIBJISETCS OCHOBAHHEM: TPEYTOJIbHUK, YETHIPEXYTOTBLHUK
U T. .
bokosas nosepxnocmo npusmvl paBHA POU3BEICHUIO IEPUMETPA
MEPICHANKYJIIPHOTO CEYCHHS Ha O0OKOBOE pedpo.

SﬁoK: Pnepn.ceu. -Nn

N- 6boxosoe pebpo

H- sbicoma

P- nepumemp

S- naowaow

bokosas nosepxnocmov npsimoti Tpu3Mbl paBHa MPOU3BEJICHUIO TTIEPUMETPA
OCHOBAHMsI Ha BBICOTY.

SﬁoK: Pocu' H

Ionnas nosepxrnocmo npuzmvl pasHa S,eun= 2Seent Seox

THonnas nosepxrnocmv npsamoti npusmol pasHa S,eum= 2Seent Poens H

IHupamuooii wHa3pIBaeTCs MHOTOTPAaHHUK, Y KOTOPOTO OJHA TpaHb,
Ha3biBaeMasi ocrosanuem (ABCD), ecTb kakoi-HMOYJb MHOTOYTOJIBHHK, a BCE
ocTajbHBIE T'paHH, Ha3biBaeMbie Ookosvimu (ABM, BMC, DMC, AMD) -
TPEYTOJILHUKHU, UMEIOIIHE OOIIYIO BEPIIUHY.

M

A

O6miass BepmiHa M OOKOBBIX TPEYTrOJLHUKOB HA3BIBACTCS  BEPUIUHOLL
nupaMujibl, a neprneHaukyysp MO, omnyiieHHbIH U3 BEPUIMHBI Ha IUIOCKOCTh
OCHOBAHUS HA3bIBAETCS €€ 8b1COMOU.

OObIKHOBEHHO, 0003HauYas nupamMuay OykBamu, MUIIYT CHayana Ty, KOTOpOH
ob6o3nauena BepmmHa (MABCD). IlnockocTs, mpoBenéHHas depe3 BepIIMHY
NUpaMUIIBI U Yepe3 Kakyro-HHUOyAb JUaroHalb OCHOBAHUS, HallpUMeEp, uepe3
nuaroHasib BD, Ha3pIBaeTcs AraroHanbHOM Mmiockocthio (BMD).
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[Tupamunpl OBIBAIOT TPEYroJIbHBIE, YETHIPEXYTONbHBIE U T. M., CMOTPS IO
TOMY, UTO SIBJIIETCSI OCHOBAHUEM — TPEYTOJIbHUK, YETBIPEXYTOJIBHUK U T. [I.
TpeyronbHas Ha3bIBaCTCSl WHAYE mempa’Odpom; BCE YEThIpE TpaHU y TaKoOM
MPaMU/JIbI — TPEYTOJIbHHUKHU.

[lupamMua Has3bIBaeTCS NMpasuibHOU, €CIH, BO-TIEPBBIX, €€ OCHOBAaHUE €CTh
PaBUWIbHBI MHOTOYTOJBHUK W, BO-BTOPBIX, BBICOTA MPOXOAMUT YEepe3 IICHTP
ATOTr0 MHOTOYTOJbHUKA. B mpaBmiibHON mupamuie Bce OOKOBbIE péOpa paBHBI
MEXIy co00oil (Kak HakJIOHHbIE C paBHbIMH mnpoekuusmu). [losTomy Bce
OOKOBBIC TpaHW TMPABWIBHONH THUPAMHUABI SBISIOTCS PaBHOOCAPECHHBIMU
TpeyroibHUKaMu. Beicora ML kakmoro u3 STHUX TPEyroabHUKOB HA3BIBACTCS
anoghemou. Bee anodemsl B IpaBUILHON MHUPAMHUJIE PABHBI.

Yceuénnast nupamuaa

Yacte mupaMubl, 3aKimiouéHHas Mexay ocHoBanuem (ABCD) u cexymeit
miockocThio (A1B1C1D;), mapamnensHoli OCHOBAaHWIO, HA3BIBACTCS YCEUEHHOL
nupamuoou. llapanienbHble TpaHU Ha3bIBAIOTCS OCHOBAHUAMU, & OTPE30K
nepnenaukyasapa OO;, onmylmieHHOTO U3 KakKoW-HHOyab TOYkd O; OCHOBaHHUS
A;B;C;D; Ha npyroe ocHOBaHuUe, - gblcOmMOl YCEUEHHOU MUPAMUIBI. Y CEUEHHAS
nupamMua Ha3bIBACTCS MPAGUIbHOU, €CIIM OHA COCTaBISCT YacTh MPaBUIILHOM
UPAMUJIBIL.

bokosas nosepxnocms npasunvroli nupamudsl paBHa MPOU3BEICHUIO TIEPUMETPa
OCHOBAHUS Ha MOJIOBUHY aro(emsl.

1
Spor= POCH-E m, Mm-anogema

1
Ilonnas nosepxrHocmo nUpamuovl pasHa S,oun= Seent Sgor= S,,C,,+E m

IIpakTuyeckas padora NeS2

Tema: Pemienue 3a5a4 Ha HaxX0KIeHHe 00beMa NPU3MbI M IMPAMM/ABI.
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Henn:
- 3aKpENUTh U3YUYCHHBIN MaTepuas Ipu PEIICHUH 3a]1a4 10 TEME:
«O0BbeM TPU3MBI U TUPAMHUIBDY;
- CIIOCOOCTBOBATh Pa3BUTHIO JJOTUUECKOTO MBIIIUICHUS U TPOCTPAHCTBEHHOTO
MPECTaBICHUS Y 00yYarOITUXCsl.

Hopma Bpemenn: 2 yaca

Oo0opyaoBaHmne: HHCTPYKIIMOHHAS KApTa, COPABOYHBIA MaTEeprall

Xoxa paboThi:
3aoanue: 3anumute GOpMyJIbl 111 BRIUUCICHHUS 00beMa NPU3MbI U TUPaAMUJIbI U
pelmTe 3a1a4u.

1. B nopsiMoit TpeyroibHOM Npr3Me CTOPOHBI OCHOBAHUI PaBHBI
4 cm, 5 cM u 7 cM, a 60KOBOE pedbpo paBHO OOJIBIIEH BHICOTE
ocHoBanus. Haitnure 00b€M MPU3MBIL.

Otset: 48 M.

2.Inomaas OCHOBAaHUS IIPSAMOIi TPEYroIbHOM MPU3MbI paBHa 4 ¢M ~
a TuIoIaau OOKOBBIX TpaHelt 9 cm ? , 10 cMm ‘ul7cem’.
Haiignre 00BEM.

Otset: 12 cm .

3. OCHOBaHMEM HAKJIIOHHON NIPU3MBI ABJISETCS PABHOCTOPOHHUMI
TPEYTOJIBLHUK CO CTOPOHOM @; OJIHA U3 OOKOBBIX TpaHeH
MEePHEeHINKYJIIPHA OCHOBAHUIO U SIBIISIETCS POMOOM, Y KOTOPOTO
MEHBIIIas JUaroHallb paBHa ¢. Halimure 00bEM IPU3MBL.

1
o gacvmaz - 3¢°
TBCT. .

4.B npaBwibHOM yeTbipéxyronabHoi nupamuae SABCD ¢ ocnoBanuem ABCD
O0okoBoe pedpo SA paBHO 5, CTOpOHA OCHOBAHUS paBHA 4v'2. Haiinure 06b8M
TUPAMU/IBL.

O0bEM npaBuiIbHON YeThIpEXyroibHoi mupamuabl SABCD pasen 16. Touka E —
cepeauna pebpa SB. Halinure 00beM nupamuasl EABC.
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5.0cHoBanneM IMUpaMUabl CIIYKUT IIPAMOYI'OJIbHUK, OIHA OoxoBas I'paHb
MNCPICHANKYJIAPHA IINIOCKOCTH OCHOBAHUAA, 4 TPU APYIHUC OOKOBBIC I'paHu

HAKJIOHCHBI K IINIOCKOCTHU OCHOBAHUA 1104 YIJIOM 600, BricoTa IMUpaMHu bl paBHA 9.

Haiinute 00bEM TupamMub.

IIpakTuyeckas padora Ne 53
Tema: Pemmenue 3a1a4 Ha HAXO0KAeHHE MOBEPXHOCTH MUJIMHAPA U KOHYCA.

Hemnn:
- BCIIOMHHUTBH T€OPEMBI O BBIUUCICHUH OOKOBOM MOBEPXHOCTU
KOHYCa 1 IUJIMHAPA,
- 3aKpeNuTh U3YYEHHBIN MaTepraj IPHU PEIICHUH 3a1a4 110 TEME:
«boKOBas MOBEPXHOCTh KOHYCA U LWJIMHIPAY;
- CIOCOOCTBOBATH PA3BUTHIO JJOTUUECKOTO MBIIIUICHUS! U TPOCTPAHCTBEHHOTO
MPECTABICHUS Y 00yUYaroIuXCsl.

Hopma Bpemenn: 2 yaca
O6opynoBaHme: MHCTPYKIMOHHAS KapTa, CIPABOYHBIN MaTepual.

Xox padoThi:
3anuIInTe OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
Uto Ha3bIBaIOT OOKOBOM MOBEPXHOCTHIO IIMJIMH]IpA U KOHYca?
UTo Ha3BIBAIOT BHICOTOW LIWJIMHApPA U KOHYyca?
3anummre GopMyIibl 711 BBIYMCICHUS OOKOBOM M MOJHOM MOBEPXHOCTU
HUJIUHAPA.
5. 3anummTe GOopMyIIbI AJ1 BBIYUCICHUS] OOKOBOM M TIOJIHOM MOBEPXHOCTH
KOHYCA.
6. Kakoll koHyC Ha3bIBaIOT YCEUEHHBIM?
Kak Beramcnsercs 60KoBast MOBEPXHOCTh YCEUEHHOTO KOHYyca?

W

=~

2. Pemre 3agauu:

1. Beicota mumuHapa Ha 10cM Oosbinie paaryca OCHOBaHUS, a MOJTHAS
MOBEPXHOCTH paBHa 144w cM”.OnpeenTh PagnyCc OCHOBAHHMS U BBICOTY.

2. Bricora paBHOCTOpOHHETO IMIIMHIpa paBHa h. Haiitu 60koByrO
HOBEPXHOCTb.
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3. Pammyc ocHoBanms muinHIpa paBeH R, 60KoBas MOBEPXHOCTH paBHA CyMMeE
IUIOIIAAEH OCHOBaHM. HaiiTh BeICOTY.

4. TInomanb oceBoro ceueHus muinHapa paBHa Q. Halitu 60xoBYy10
MTOBEPXHOCT.

5. BricoTa koHyca paBHa 6M, paanyc ocHoBaHUs 8M. HailiTu 60KOBY1O
MTOBEPXHOCT.

6. KonycooOpa3Has nmajgaTka BRICOTOH B 3,5M ¢ AUaMETPOM OCHOBaHUS B 4M
MOKpbITa TapycuHOM. CKOJIBKO KBaAPATHBIX METPOB MAPyCUHBI MOIILIO Ha
najgaTky?

CnpaBouHbIi MaTepHAaJl
uaunap

Lununopuyeckas nogepxnHocms — NOBEPXHOCTh, 00pa3yeMasi IBHKEHUEM IPSMOM
(B KaxJOM CBOEM TMOJOXKEHUHM Ha3bIBaeMOW 00pa3yrolieil) BIOJIb KPUBOM
(Ha3pIBa€MOU HAMpaBIAIONIE) Tak, 4YTO MpsMas  IMOCTOSSHHO  OCTa€Tcs
[apajuleJIbHOW CBOEMY HAa4aJIbHOMY I10JIOKECHUIO.

[Ipsimast AB — o6pa3yromas;
kpuBasi AKNLA — nanpasmusitoniasi.
beckoneunviii yunundp — T€10, OrpaHUYeHHOE IMIMHAPUYECKON MOBEPXHOCTHIO.

Lununop  —reoMeTpuueckoe  Teo, OTPAaHUYECHHOE  UUJIMHIPUYECKON
MOBEPXHOCTHIO U JIByMSI TTapaJIeIbHBIMU MIOCKOCTSIMU, TIEPECEKAIOIINMHU €E.

YacTh NOBEPXHOCTH LUJIMHJIPA, OTPAHUYEHHAS UIUHIPUYECKON MOBEPXHOCTHIO,
HA3bIBACTCSI OOKOBOU NOBEPXHOCBIO YUIUHODA.
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Bvicomoti  yunumopa Ha3pIBaeTCSI  PacCTOSIHUE  MEXIY  IUIOCKOCTSIMHU — €Tr0
OCHOBAaHMUM.

Jlpyras 4acTh, OTpaHWMYCHHAs TMapaUICTbHBIMU TUIOCKOCTSIMU — 3TO OCHOBAHUS
YUIUHOpA.

Otpe3ok AB — oOpa3syromas;
¢burypsl F; u F, — ocHOBaHwusl.
Y nuimHapa:

e OCHOBaHUS PaBHBI;
o 00pa3ymolue napamuieabHbl U PaBHbI

L

-

b

[unuHap, y KOTOPOrO0 OCHOBAHUS MEPICHINKYIISPHBI 00pPa3yIOIIMM U SIBJISIFOTCS
KPYraMH, HA3bIBAECTCSA NPIMbIM KPY208biM yuiunopom (4acTo, W Jajee, — MPOCTOo
YUTUHOPOM).

[IpssMOl KpyroBOW LWJIMHIAP MOKHO IOJIYYUTh BpALIEHUEM IPSAMOYTIOJbHHUKA
BOKDYT OJTHOW U3 €r0 CTOPOH.

Paouycom yununopa Ha3bIBaeTCs pauyc €ro OCHOBaHHUS.

Ocbo yunuHopa Hazvieaemcs npAmMas, NPoOXoo0sawas yepes YeHmpbl €20 OCHOBAHUII.
Ocb yununopa napaiienvHa oopazyouum.

Ocegvlm  ceyeHuem yYuruHOpa HA3bIBACTCA CEUEHHME LMJIMHAPA IUIOCKOCTHIO,
npoxojsien yepe3 ero ocb. OCeBbIM CEUEHHEM IIIHHAPA (IPSAMOIro KpyroBOTO
LUUJIMH]IPA) SIBISETCS MPSIMOYTOJIbHUK.

AO; — pagnyc nuIuHIpA;
AB, CD — o6pa3yromiue muivHIpa;
0,0, — och nuIMHpA;
AB, CD, O;0,— BbICOTHI HUIMHAPA;
ABCD - oceBoe cedeHue IUIMHAPA.
bokosas nosepxnocms yununopa paBHa IPOU3BEACHUIO JJIMHBI OKPYKHOCTH

OCHOBAHMH: HaA BBICOTY.
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Séo=C-H=2 7R-H

C-0nuna okpyscHocmu

R- paouyc

H- sbicoma

Tlonnas nosepxnocms yurunopa paBHa S, =2 Seent Sgox=2 7R*+2 R H=
=2 zR(R+ H)

Konuueckoii nosepxnocmuio Ha3bIBaeTCAd MOBEPXHOCTh, oOpa3zyemasi JBHKCHHEM
MPSAMOM, TPOXOIAIIEH BCE BPEMsI UEpPE3 HEMOJABMIKHYIO TOUYKY BIOJb JAHHOU
JIMHUM.

DTa IMHKUS HA3BIBACTCS HANpAsisiouiell, TBUTAIOIIASACS TpsSMas, B KaKIOM CBOEM
MIOJIOKEHUH, — 0Opasyroujeli, a HETIOJIBUKHASI TOUKA — 8EPULLUHONU.

Konycom HaszpiBaeTcs Te€n0, OrPaHUYEHHOE OJHOM IIOJOCTBEO KOHUYECKOU
IIOBEPXHOCTH C 3aMKHYTOM HAIIPaBIISIOMIEN U IUIOCKOCTBIO, MEPECEKAIOIIEH BCE
oOpa3ylolue To! MOJIOCTU U HE MPOXOISALIEH Yepe3 BEPIIUHY.

YacTh 3TOM MIIOCKOCTH, JIeKaIlasi BHYyTPU KOHUYECKOM MMOBEPXHOCTH, HA3bIBACTCS
OCHOBaHUEM KOHYCA.

Bvicoma komyca — 3TO NEpHEHIUKYISAP, ONMYIIEHHBIM M3 BEPIIMHBI KOHyCa Ha
IIJIOCKOCTh OCHOBAHMSL.

YacTp KOHMYECKOM NIOBEPXHOCTH, pACIOJOKEHHAs MEXAYy BEpPIIMHOW U
IUIOCKOCTBIO OCHOBAHUS, Ha3bIBAETCSI OOKOBOI NOBEPXHOCMbIO KOHYCA.

Kpusas ABCDA — nanpasistomias;
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npsmast SA — oOpa3zyromas;
TOYKa S — BEPILNHA;
otpe30k SO — BBICOTA;

¢urypa F — ocHOBaHue KOHyca.

KOHYC HA3BIBACTCA npAMbIM KPYy2oebiM, CCINU CT'0 HAIIPABJIAIOIIAA — OKPYKHOCTD, a
BCPIIMHA OPTOIOHAJIBHO IIPOCKTUPYCTCA B CI'0 ICHTP.

B smeMeHTapHON reoMeTpur MpsIMOMl KPYroBOW KOHYC 4YacTO HAa3bIBAIOT MPOCTO
KOHYCOM.

[IpssMOli KpYroBOM KOHYC MOXHO TOJYYUTh BPALIEHUEM NPSIMOYTOJIBHOTO
TPEYTOJIBHHUKA BOKPYT OJTHOTO U3 €ro KareToB. [Ipu 3TOM BpalieHuu Ipyrou Karer
OINMLIET OCHOBAHME KOHYCA, @ THIIOTEHY3a — OOKOBYIO IOBEPXHOCTb.

Ocbio NPAMO20O KpPy2c06020 KOHYCA HA3bIBACTCA IIpAMad, CoAacpIKaliast €ro BbICOTY.

CedeHre KOHycCa TJIOCKOCTBIO, MPOXOJAIICH Yepe3 €ro BEPIINHY, MPEACTABISET
co00# paBHOOEAPEHHBIN TPEYTOJIBHHUK, Y KOTOPOTO OOKOBBIE CTOPOHBI SIBJISFOTCS
oOpa3zyrouMu KoHyca. B gacTHocTH, paBHOOEIPEHHBIM TPEYTOJIBHUKOM SIBIISIETCS
ocegoe ceuenue KoHyca. ITO CeYeHUe, KOTOPOE MPOXOAUT Yepe3 OCh KOHYca.
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A
Yactb KOHycCa, OrpaHMYEHHAss €ro OCHOBAaHMEM M CEKYIIEH IUIOCKOCTHIO,
napajieIbHOM OCHOBAHUIO, HA3bIBACTCS YCEUEHHBIM KOHYCOM.

OTtpesok AB — oOpa3yromas yceu€HHOro KOHYca;
otpe3ok O;0;, — BbICOTa YCEUEHHOTO KOHYCA;
orpe3ku AO; u BO,— paanycsl OCHOBaHHIA.

bokosas nosepxnocms KoHyca paBHa MPOU3BEACHUIO JJIMHBI OKPYKHOCTH
OCHOBAHMsI Ha MOJOBUHY 00pa3yroIIei.

C-0nuna okpyscHocmu

R,r- paouycwi

L- obpazyrowas

sﬁ,,,(=c-% L:% 2RL=2RL

Tlonnas nosepxnocms KOHyca pasHa S,,o,,H:SOC,,+Sg,,K:7zR2+7zRL:ﬂR(R+L)
Boxosas nosepxnocmo yceuennozo konyca paéna Sg,. = (R + r)L;

Tlonnas nosepxnocms yceueHHo20 KOHyca pasua S, = a(R* + r*+ RL + rL);

IIpakTnueckas padora Ne 54

Tema: O0beM nnJaAMHApPa U KOHYca. Pelenne 3aqa4 Ha HaXo0KIeHHe 00 beMa
LMJIMHAPA U KOHYCA.

Henn:
- BCIIOMHHTBH TCOPCMBI O BBIYUCIICHHUH 061>eMa
KOHYCa U NUINHJPA,
- 3aKpENUTh U3YUYCHHBIM MaTepua OIpy PEIICHUH 33/1a4 110 TEME:
«O0BbeM KOHYyCa U IIUJIUH]IPaAY;
- CIOCOOCTBOBATH PA3BUTHIO JJOTUUECKOTO MBIIIUICHUS U TPOCTPAHCTBEHHOTO
MPECTaBICHUS Y 00yYaroIuXCsl.

151



Hopma Bpemenn: 2 yaca
OOopynoBaHMe: HHCTPYKIIMOHHAS KapTa, CIPaBOYHbINA MaTepHUall.

Xoa pabéoThi:
3aoanue: 3anuiure GOpMyJIbl 11 BRIYUCICHHUS 00beMa IMIIHHAPA U KOHYyca U
pelmTe 3a1a4m.

r 7
V= mr=h

" - paguyc OCHOBaHWS
I - BeiCcOTa

Uwnuugp

KoHyc

Bapuanm 1

. Paguyc ocHOBaHUs HMJIMHIpa OTHOCUTCS K €ro BbicoTe Kak 1:2. Halimurte
00bEM MWIMHAPA, €CIU JUaroHalib €ro OCEBOr0 CEYCHHUs paBHA 1072 .

. CropoHa OCHOBaHUS MPABWIBHOM YETHIPEXYTOJHbHOW MHpaMHUAbI paBHA 443
Haiimure o0b€M mupamumabl, ecnu e€ OOKOBas TpaHb COCTABIISIET C
IJIOCKOCThIO OCHOBaHUs yroy 60°.

. IInomanr oceBoro cedeHus KoHyca paBHa 30, a TIIOMIAh €T0 OCHOBAHUS
paBHa 25 7T . Haiinure 00bEéM KOHyca.

. B ky0 Bmnmcan map. Hainure o0bEM mapa, eciu o0bEM KyOa paBeH 24.

Bapuanr 2

. Panuyc ocHOBaHWs LMWJIMHApPAa OTHOCUTCSA K ero BbicoTe kak 1:2. Hailinure
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00BEM LWIMHApA, €CJIM JAUAaroHaldb €ro OCEBOIO CEYECHHsI paBHA 142

. CropoHa OCHOBaHHMS NMPABHIBHON YETHIPEXYTOJbHOW MUpamMUAbl paBHA 6/3.
Haiinure 00BEéM mupamuibl, eciii €€ OOKOBasg I'pPaHb COCTABISET C
IJIOCKOCThIO OCHOBaHUs yroj 60°.

. Ilnomanbs oceBoro cedyeHusi KOHyca paBHa 24, a IJIONIaJb €r0 OCHOBAHUS
paBHa 36 7T . Haiinure 00béM KOHYycCa.

. B ky0 Bmmcan map. Hainure o0BEM mapa, eciu o0béM KyOa paeH 30.
Bapuanr 3

. Paanyc ocHoBaHMs IMJIMHApPA OTHOCUTCS K €ro BbicoTe Kak 1:2. Haiigure
00bEM MWIMHAPA, €CIU JUaroHalib €ro OCEBOr0 CEYCHHUs paBHA 8/2.

. CTopoHa OCHOBaHMSI TPABUJIBLHOW YETHIPEXYTOJbHOM MUpaMHAbl paBHA 1043 .
Haitnure 00béM mupamMuibl, ecinu €€ OOKOBas T'paHb COCTaBIIET C
MJIOCKOCTBIO OCHOBaHUA yros 60°.

. IInomaar oceBoro cedyeHus KOHyca paBHa 42, a TUIONMIAJh €r0 OCHOBAaHUS
paBHa 49 7T . Haiinure 00b€éM KOHyca.

. B ky0 Bmnmcan map. Haitnure o0bEéM miapa, eciu o0bEM KyOa paBeH 36.
Bapuanr 4

. Pamuyc ocHOBaHWs HLWJIMHApPA OTHOCUTCSA K €ro BbicoTe kak 1:2. Halinure
00BEM TUIMHApA, €CIM JHaroHajdb €ro OCEBOTO CEYCHHs paBHA 1242

. CTopoHa OCHOBaHMSI TPABUIBLHOW YETHIPEXYTOJbHOM NUpPaMHUIbl paBHA 8/3.
Haitnute o0BEéM mupamuibl, eciu €€ OOKOBasi TpPaHb COCTABIISIET C
IJIOCKOCTBIO OCHOBaHUA yrosa 60°.

. IInomanps oceBoro cedyeHus: KOHyca paBHa 36, a IUIOIIAJb €r0 OCHOBAHUSA
paBHa 16 77 . Halinute 00bEM KOHYycCa.

. B xy0 Bmmcan map. Haiinure o6béM mmiapa, ecnu 00béM KyOa paBeH 42.
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OTBETbHI

8aplﬁfuma 1 3a0anue 2 3a0anue 3 3adanue 4 3a0anue
1 250 7T 926 50 /7 47T
2 686 7T 324 A8 7T 577
3 128 7 1500 98 ;r 6 7T
4 432 7T 768 A8 7T 77T

IIpakTuyeckas pabora Ned5

Tema: Pemienue 3ag1a4 Ha nmoAcyeT 4YMcJia pasMellleHU i, IEPeCTAHOBOK U
COYeTaHMM.

Henu:
- BBIpa0aThIBaTh HABBIKM PEIICHUS 3a7a4 Ha MOJICUET YKclia pa3MeIIeHUH,
IIEPECTAaHOBOK U COYETAHUM:
- CIIOCOOCTBOBATH PA3BUTHIO JIOTUYECKOTO MBITINICHUSI CTYICHTOB.
Hopma Bpemenn: 2 yaca
O6opynoBaHme: MHCTPYKIIMOHHAS KapTa
Xoxa padoTbl
1.A3yunTe KpaTKHe TeOpeTHYECKHE CBEIEHUsI M 00pa3ibl pelieHusi IPUMEPOB
Kombunamopnvimu 3a0auamu Ha3bIBaIOTCS 3a7a4M, B KOTOPHIX HEOOXOIUMO

MOJICUYNTATh, CKOJTBKUMH CIIOCOOAMH MOXKHO CIIeTIaTh TOT WM MHOU BBIOOD,
BBITIOJIHUTH KaKOe-JIM0O0 YCIIOBHE.
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[TycTp mMeeTcsi MHOXKECTBO, cofieprkaliiee N aneMeHToB. Kaxmoe ero
YIIOPSI0UEHHOE ITOIMHOKECTBO, COCTOSIIIEE U3 K AIIEMEHTOB, Ha3bIBACTCS
pazmeueHuem u3 N snemenmos no K snemenmos:

Aﬁz(n+!k)!,me NI=1%2%3% _ *n

Ilpumep. I'pynima yqamuxcs nu3ydaeT 7 yaeOHbIX TUCIUTIINH. CKOJTBKAMHU
cnocobaMy MOKHO COCTaBUTh paclucaHe 3aHITHI Ha TOHEENbHUK, €CITH B 3TOT
JIEHb HEJICNIH JTOJDKHO OBITh 4 pa3IuIHBIX ypoKa?

Pewenue. Yucno cnocoO0B paBHO YKCITY pa3MEILEHU U3 7 3JIEMEHTOB 110 4,

4 4 7! 7 3A*4*5*6*T
T.c. paBHO /.. Ilomyqaem 4,=——=_—=—"—"—=4*5%6*7=2840.
(7-4) 3 3
Pa3menienus u3 N 3JeMEHTOB 1O N AJIEMEHTOB Ha3bIBAKOTCS

nepecmanogkamu u3 N 971eMeHmos:
RO, B )
(n=n)t O

Ilpumep. CKONBKO MIECTU3HAYHBIX YHUCEII, KPATHBIX MATH, MOKHO COCTaBUTh
w3 uudp 1, 2, 3,4, 5, 6 mpu yciaoBuM, 4TO B Unciie MUGPhI HE TOBTOPSIFOTCS?

Pewenue. ludpa 5 06s13ana cTosTh HA TTocHeHEM MecTe. OCTallbHbBIE TISATh
nudp MOTYT CTOATH Ha OCTaBLIMXCS MSITH MECTaX B JIIOOOM MOPSIKE.
CrnenoBaTesibHO, ICKOMOE YHCIIO IIECTU3HAYHBIX YMCEN, KPATHBIX MSATH, PABHO
YUCITY IEPECTAHOBOK U3 MATU AIEMEHTOB, T.€. S1=5%4%*3*2%]=]2(.

Couemanus. ITycTb UMEETCSI MHOXKECTBO, COCTOSIIIIEE U3 N 2JIEMEHTOB.
Kaxxmoe ero mogMHOKECTBO, cofepkariee K aneMeHToB, Ha3bIBaCTCS couemanuem
uz N anemenmos no K anemenmos:

k n!

C.= (n—k)!k!

IIpumep. Ckonpko MaT4eil OyAeT chirpaHo B (yTOOJILHOM YEMITMOHATE C
ydactueMm 16 komaHa, eciiu KaxKJble 1B€ KOMaH/Ibl BCTPEUAIOTCS MEXIy cOO0M
OJIVH pa3z?

Pewenue. Matuen cCOCTOUTCSA CTOJIBKO, CKOJIBKO CYIIECTBYET
JBYXJJIEMEHTHBIX MOJIMHOKECTB Y MHOKECTBA, COCTOSIIETO U3 16 3JIEMEHTOB, T.€.

2 16! 141*15*16 15*16
UX YHUCIIO0 paBHO (C,, = = = =120.
21(16 —2)! 21*%141 2
CBOIiCTBa COYETAHMIA:
k n—-k k+1 k+1 k
7) Cn:Cn Cn+k:Cn +Cn

2. Pemiure ciaeayromue 3aa4u HA pa3MelleHusl.

1) CxosbKuMU crioco0aMu MOKHO BBIOPATh MpeceaaTelis, 3aMECTUTEIS U
cekpeTaps coOpanus u3 npucyTcTByromux 30 yemoBex?

2) CKOJIbKO TpEX3HAYHBIX YUCET MOXKHO cOCTaBUTh U3 1udp 1,2,4,5,8 mpu
YCIIOBUH, YTO TPU LU PHI B KAKIIOM YHCIIEC PA3IUUYHbI?
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3) Bo BpeMs 3aropoHoii nporynku Ha npusaie Iletst Hamen Tpu kamHs BecoM |
KT,1,5 KT 1 3 Kr ¥ pemu1 He3aMeTHO MOJIOKUTh 10 OJTHOMY KaMHIO B PIOK3aKHU K
CBOUM Jpy3bsiIM. CKOJIBKMMHU CIIOCOOAMHU MOXKET «IOLIyTUTh» [letsd, ecnu apyseit ¢
PIOK3aKaMU IIECTh?

3. Pemure ciaenymomue 3a1a4M Ha MEPEeCTAHOBKH.

1) CxonpkuMu cioco6amu 4 My»KUKMHBI MOTYT PacIioJIOKUThCS Ha
YETHIPEXMECTHOM CKaMeuke?

2) Kyppep 10mKeH pa3HECTH MAKEThI B 7 pa3HBIX yupexaeHH. CKOIbKO
MapIIpyTOB OH MOKET BbIOpaTh?

3) CKOJIBKO CYIIECTBYET BBIPAKEHUM, TOXKIAECTBEHHO PABHBIX MPOU3BEICHHUIO
abcde, xoTopbIe OTyYaIOTCS U3 HETO IEPECTAHOBKOW MHOXHUTEIICH?

4) Onbra HOMHHUT, YTO TeNe(OH NOJPYTH OKaHUMBAETCs Tpems mudpamu S, 7, 8,
HO 3a0bLJ1a, B KAKOM MOPSAKE 3TH HUPPHI PACIOTIOKEHBI. YKaXUTE HAUOOJbIIIEe
YHCJIO BAPUAHTOB, KOTOPBIE € IpUIeTCs nepedpaTh, YTOOBI JO3BOHUTHCS
HOJIpyTeE.

5) CxoJIbKO 1I€CTU3HAYHBIX yucen (0e3 MOBTOpeHus IUGP) MOKHO COCTABUTD U3
ugp:

1)1,2,56,7,8,2)0,2,5,6,7,8?

6) B pacniucanuy Ha NOHENENbHUK IIECTh YPOKOB: ajiredpa, reoMeTpus,
WHOCTPAHHBIH S3bIK, UCTOPHUS, PU3KYIbTYpa, XUMUsI. CKOJBKHUMH CIOCOOaMU
MO>KHO COCTaBUTh PACMHUCAHUE YPOKOB Ha 3TOT JACHb TaK, YTOOBI JBa ypOKa
MAaTeMaTUKH CTOSUIM MOIAPSA?

4. Peminre cieayronue 3a1a41 HA COYCTAHUS.

1) B ximacce 7 yqammxcsi yCIenrHo 3aHUMAarTCsI MaTeMaTuKoi. CKOJIBKUMH
crioco0aMu MOKHO BBIOpATh W3 HUX JBOMX JUISl YYaCTHSI B MAaTEMaTUYECKON
oyuMIIane?

2) B marazune «®@unatenusy npoaaercs 8§ pa3HbIX HAOOPOB MaPOK, MOCBSIIICHHBIX
criopTuBHOM TemaTuke. CKOJIBKUMHU CITOCOOaMU MOKHO BHIOpATh U3 HUX 3
Habopa?

3) VuenukaM gaiu cucok u3 10 KHHUT, KOTOPbIE pEKOMEHIYETCS IPOYUTATh BO
BpeMsi KaHUKYJI. CKOJBKUMHU CIIOCOOAMU YYEHUK MOXKET BbIOpATh U3 HUX 6 KHUT?

4) Ha moJike cTOUT 12 KHHT: aHIJIO-PYCCKUM CIIoBaph U 11 Xym0KeCTBEHHBIX
MPOU3BEACHUIN HA aHTTMHUCKOM si3bIKe. CKOJIBKUMHU CIOCO0AMU YHUTATENIb MOYKET
BBIOpATh 3 KHUTH, €CIIU:

1) cmoBapb eMy HYXeH 00513aTeJIbHO; 2) CJIOBaph €My He HY>KeH?

5) B xmacce yuarcs 16 manpunkoB u 12 geBouek. [ yoopku Tepputopun
HEO0OXOMMO BBIJICIUTH YETHIPEX MATBUUKOB M TpeX JeBoUYeK. CKOIBKUMU
croco0aMu 3TO MOKHO CJIenaTh?
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IIpakTHyeckas padbora NeS6

Tema: BoruncijieHrue BepOSITHOCTH COObITHI. PenieHue 3aga4 Ha cj10keHHe U
YMHOKEHHUE BEPOSITHOCTEH.

Henn:

- BbIpa0aThIBaTh HABBIKU PEIICHUS 3a7]a4 HA CIIO)KEHHE U YMHOXKEHHE
BEPOSITHOCTEN

- CIIOCOOCTBOBATH PA3BUTHIO JIOTUYECKOTO MBITIUICHUSI CTYCHTOB.

Hopma Bpemenu: 2 gaca
O0opyaoBaHMe: MHCTPYKIMOHHAS KapTa
Xoa padoTbl
1.U3yunte kpaTkue TEOpETUUECKUE CBECHUS U 00pa3libl pelIeHUs] IPUMEPOB.

Knaccuueckoe onpedenenue eeposmuocmu. BepoaTHOCTb P(A) coObiTust A
paBHA OTHOIIICHUIO YKCIIa BO3MOXKHBIX pe3yJbTaToB onbita (M),
OJIaroMpUATCTBYIOMNUX COOBITHIO A, K YUCITY BCEX BO3ZMOXHBIX PE3yJIBTaTOB
ombita (N):

p(ay =M
N

Ilpumep 1. TlogOpaceiBaHuEe UTPATBHOM KOCTH 0HH pa3. CoObiTHEe A
COCTOUT B TOM, YTO BBINABIIIEE YUCIO OYKOB — 4€THO. B 3TOM cimyuae N=6 — uucio
rpaneii ky6a; M=3 — uucno rpaseit ¢ u€THpiMu HOMepamu; Torna P(A)=3/6=1/2.

Ilpumep 2. TlonOpacsiBaHuE CUMMETPUYHON MOHETHI 2 paza. CoObiTHe A
COCTOUT B TOM, YTO BBINAJIO poBHO 2 repOa. B atom cyuae N=4, T.x. Q={IT, I'P,
PI', PP}; M=1, T.x. A={IT}. Torna P(A)= Y.

Ilpumep 3. BoITAruBaHue mapa u3 ypHsl, cojaepxanieit 2 6enbix u 3 4€pHbIX
mapa. CoObiTHE A COCTOUT B TOM, UTO BBITSIHYJIM YE€PHBIN 11ap. B aTom ciiydae
N=2+3=5 (ob1iee uncso mapoB B ypHe), M=3 (4ucio y€pHbIX 1IApOB), TOTJA
P(A)=3/5.

Ilpumep 4. Habupas Homep TenedoHa, abOHEHT 3a0bLT ABE MTOCICTHUE
udpel. KakoBa BeposSTHOCTH TOTO, YTO OH C MEPBOTO pa3a HAOEPET ATH IUGPHI
MIPaBUJIBHO, €CJIM OH TIOMHUT, YTO OHU Pa3IMYHbI?

Pewenue. O6038aunM A — COOBITHE, COCTOSIIIES B TOM, YTO a0OHEHT,
HaOpaB MPOU3BOJILHO JIBE MUQPHI, yrajal uX MPaBIIbHO. M — 4KCI0 MPaBUITLHBIX
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BapHaHTOB, 04eBUAHO, uTO0 M=1; N — yucno paznu4yasix uudp,
I gI*g*
N = Afo = 18_0' = 8*98—|1O =9%10=90. Takum o6pa3zom, P(A)=M/N=1/90.

Ilpumep 5. lllecTh MapUKOB CIy4aiiHBIM 00pPa30M pacrojiaraloTcs B IIECTH
ALIUKAX TaK, YTO JJIs KaXKA0T0 [IapuKa PaBHOBEPOSITHO MOMAJaHUe B TIOO0U SIIHK
Y B OJIHOM SIIIUKE MOXET HAXOAUTHCS HECKOJIBKO IIapuKOB. KakoBa BEpOSTHOCTh
TOTO, YTO B KKJOM SIIHMKE OKAXKETCS IO OAHOMY IIApUKY?

Pewenue. CoObiTHE A — B KOXKJIOM AIIUKE N0 OJTHOMY IIapuKy. M — 4nciio
BApUAHTOB PACIPECICHHS IIAPUKOB, TPU KOTOPBIX B KAXK/BIH SIIHUK NOMAJAET O
OJTHOMY IapuKy, M=6! (4ucio cnocoOoB nmepecTaBUTh MEXKIY co00it 6

snementoB). N — o6iee urcio BapruantoB N=6° (Tak KaKk KayKIblil MAPHK MOXKET
o 6 56 5
NIOTIACTh B KAXKABIN U3 SIMKOB). B pe3ynbpraTe nonyyaem P(A) = T T
Ilpumep 6. B ypue 3 6enbix u 4 u€pHbIX mapa. M3 ypHbl BBIHUMAIOTCS Ba
mapa. Halitu BeposiTHOCTh TOTO, 4TO 00a mapa 0yyT OesbIMu.

Pewenue. O603HaunM: A — COOBITHE, COCTOSIIEE B MOSBICHUH OCIIBIX

2
mwapos; N — urcio cnoco6os Beitammth 2 mwapa us 7, N =C;; M —aucno
2
CIIOCOOOB BBITALIUTD 2 OEIBIX IIapa U3 UMEIIIUXCs 3 OenbIx mapos, M =C; .

P(A)_M_gj_z*sl*m_ 3 1
N CEoTrI 776 7

Beposamuocmv npomueononodicno2o coovimus A onpenensercs no
bopwmyse: p(4)=1- p(A).

s necoemecmubix codbimull BEPOSATHOCTh CYMMBI IBYX COOBITUI
BBIYUCTIsICTCS IO popMmyIie:

p(A+B)=p(A)+p(B).

IIpumep. 3aBoa nmpousBoaut 85% npoaykuuu neporo copra u 10% -
BTOpOro. OcranbHbBIe N3N cuuTaroTcs Opakom. KakoBa BEpOsSTHOCTD, UTO B3SIB
Hay/1auy U37eJHe, Mbl TIOTy4duM Opak?

Pewenue. P=1-(0,85+0,1)=0,05.

Beposmnocmov cymmbl 08yX 1100bIX CYYAUHBIX COObIMULL PABHA

p(A+B)=p(A)+p(B)-p(AB).

Ilpumep. N3 20 CTyneHTOB S5 4€I0BEK Call HA IBOMKY 3K3aMEH 1O
UCTOPUH, 4 — TI0 aHTJIMMCKOMY SI3BIKY, MPUUEM 3 CTYACHTA MOJIYUYUIIU ABOUKH 1O
obouM npeametram. KakoB MPOIIEHT CTYACHTOB B IPYIINE, HE UMEIOIIUX JBOEK 10
ATUM IpeaMeTam?

Pewenue. P=1 - (5/20 + 4/20 - 3/20) = 0,7 (70%)
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Ycnosnou eeposimnocmoto coovimus B npu ycnosuu, umo codbvimue A
NPOU30ULTIO, HA3BIBACTCS

B/ 4y= PAB)
p(B14) )

Ilpumep. B ypue nexut N mapoB, u3 Hux N 6ensix. M3 He€ nocraroT map u,
HE KJIaJisl ero o0paTHo, AoCTatoT emé oauH. YeMy paBHa BEpOSATHOCTH TOTO, UTO
o0a mrapa Genpie?

Pewenue. O6030a9MM A — COOBITHE, COCTOSIIEE B TOM, YTO ITEPBHIM
BBIHYJIM OeJbli miap, uepe3 B coObITHE, cocTosIIee B TOM, YTO NIEPBHIM BBIHYIIH
4yE€pHbIH 11ap, a uepe3 C coObITHE, COCTOSIIEE B TOM, UTO BTOPBIM BbIHYJIU O€JIbIi
miap; Toraa
N0 pea =" peigy="

N -1 N -1
P(AC) = p(A)* p(C | A) = D).
N *(N 1)

Ipumep. V3 30 sx3aMeHaIIMOHHBIX OMIJIETOB CTYIEHT MOATOTOBHIII TOJIHKO
25. Ecnu oH oTKa3bIBaeTCA OTBEYATh 10 MEPBOMY B3ATOMY OUJieTy (KOTOPOTro OH
HE 3HAeT), TO EMY pa3peliaeTcs B3ATh BTOpoil. OnpeaeuTh BEpOSATHOCTh TOTO, YTO
BTOPO OMJIET OKaXKETCSl CHACTIIUBBIM.

Pewenue. Ilycth coObITHE A 3aKITIOUaETCA B TOM, UTO TIEPBBIA BHITAIICHHBIH
OuIteT oKazaJyics IS CTYJEHTa «IUIOXUM», a B — BTOpoit — «xopomumy. [Tockonbky
MOCJIe HACTYTUICHUSI COOBITHUS A OJIMH U3 «IIJIOXHUX» YK€ U3BJICUEH, TO OCTAETCs
BCero 29 OuneToB, U3 KOTOPHIX 25 cTyAeHT 3HaeT. OTCIo/1a HCKOMasi BEPOSATHOCTh
paBHa P(B/A)=25/29.

mmzﬁ;mmz

Beposimuocmo npousseoenusi: P(AB)=p(A)*p(B|A)=p(B)*p(A|B).

Ipumep. 110 ycnoBUsiM NMpeapIIylIero npuMepa HauTH BEPOSITHOCTh
YCIEUIHOM Ca4M PK3aMEHa, €CJIM JJISl ’TOTO CTYAECHT JHOJKEH OTBETUTh Ha MEPBBII
owsier, WK, He OTBETUB Ha TIEPBBIA, 00s13aTEILHO OTBETUTH HAa BTOPOM.

Pewenue. Tlycth coObITHS A ¥ B 3aK1F09at0TCSI B TOM, YTO COOTBETCTBEHHO

TIEpBBII 1 BTOPOit OMIIeTH «Xoporue». Torma A - MosBIEHHE «IIOXOT0» OHIeTa
B TIEPBBIN pa3. Dk3amMeH OyJeT CIaH, eClu MPOU30UIET COOBITHE A, UITH
ogHoBpeMeHHO 4 u B. To ects uckomoe codbitie C — ycHenHas cada 3K3aMeHa
BEIpaKaeTCs cIeayromuM obpasom: C=A+ 4 B. O1ciona
p(C)=p(A+ 4 B)=p(A)+p( 4 B)=p(A)+p(4)p(B/ 4)=25/30+5/30*25/29=0,977
WIn

p(C)=1 - p(C)=1-p(4*B)=1-p(A4)* p(4/B)=1 -5/30*4/29=0,977

Cny4daitabie coObiTHsS A 1 B Ha30BEM Hezasucumvimu, eCiu

P(AB)=p(A)*p(B).
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IIpumep. PaccMOTpyM NpeAbIYIIANA IPUMED C YPHOU, coaepxamieit N
IIapOB, U3 KOTOPBIX N O€JIbIX, HO U3MEHUM OIIBIT: BBIHYB LIAp, MbI KJIAJEM €r0
O0OpaTHO U TOJIBKO 3aTE€M BBIHUMAEM CJEAYIOMIMMA. A — COOBITHE, COCTOSIIEE B TOM,
YTO IIEPBBIM BBIHYJIM Oelblii map, B — coObITHE, cocToAIIEE B TOM, UTO NEPBHIM
BBIHYJIM 4€pHBIH 1map, a C — coObITHE, COCTOALIEE B TOM, UTO BTOPBIM BBIHYJIU
Oenplii 1map; Toraa

n. _N-n. _n. _n.
p(A)=W, p(B) = N p(C/A)—N, p(C|B) N
P(AC) = P(A)* P(C | A) =2 = p(4) * p(C);

T.C. B 9TOM CJIy4ac coObITHs A 1 C HE3aBUCUMBI.

2. Pemnre cneayomue 3a1aun.

1. Ha crone 12 kyckoB mupora. B Tpex «cHacTiIMBBIX» M3 HHUX 3al€u€HBI
npu3bl. KakoBa BEpOSITHOCT B3Th «CHYACTIIMBBIN» KyCOK ITUpora?

2. B ypHe 15 6enbix u 25 yepHbix mapoB. V3 ypHbI Hayraj BeIOUpaAETCs OJIUH
map. KakoBa BeposITHOCTb TOTO, UTO OH OyJieT OesbiM?

3. B notepee 100 GuietoB, u3 HUX 5 BEIMTPHIIIHBIX. KakoBa BEpOsSTHOCTD
BBIATPBIIIA?

4. B xop3une nexar 5 1010k 1 3 rpymu. M3 Kop3uHbl HayraJ BBIHUMAETCs
onuH (ppykT. KakoBa BEpOATHOCTH TOT0, UTO 3TO SIOJIOKO?

5. B Baze 7 uBeTKkoB, U3 HUX 3 po3bl. 3 OykeTa HayraJl BHIHUMAETCS LIBETOK.
KakoBa BeposITHOCTb TOTO, UTO 3TO po3a?

6. B xopsune 10 5610k, u3 HUX 4 yepBUBbIX. KakoBa BEeposITHOCTH TOTO, YTO
m000€ B3sTOE Hayraja A0JI0KO OKaXKeTCs HE YEPBUBBIM?

7. BeposTHOCTH TOr0, YTO Ha TecTe Mo Ouojoruu yvamuics O. BEpHO pELIUT
6oneie 11 3amau, pasHa 0,67. BepositHocTh TOro, uTo O. BEpHO PEIIUT
6omnpine 10 3amau, paBua 0,74. Haligute BeposTHOCTH TOro, uTo O. BEpHO
pewut poBHO 11 3amay.

8. buaTioHHUCT MATH pa3 CcTpesiseT MO0 MUIICHSIM. BeposSTHOCTh momagaHus B
MUIIEHb TIPU OJHOM BbIcTpene paBHa 0,8. HaliiuTe BeposITHOCTh TOTO, YTO
OMATJIIOHUCT TMEpBbIE TPU pa3za IMONal B MHUILIEHU, a TOCIAEAHUE JBa
npoMaxHyJicsa. Pe3ynbratr OKpyriauTe 10 COThIX.

9. BeposiTHOCTB TOTO, UTO OaTapeiika OpakoBanHas, paBHa 0,06. [Tokynarens B
Mara3vHe BBIOMpaeT Cily4yalHyl YIAKOBKY, B KOTOPOM JBE TaKHX
Oatapetiku. Haiinure BEepOSTHOCTH TOTO, YTO 00€ OaTapelKu OKaKyTCs
HCIIPAaBHBIMU.

IIpakTnueckas padora Ne 57

Tema: IloBropenue no reme «IIpousBogHas.

Henn:
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- BCIIOMHHUTbH OCHOBHBIE MpaBuiia AuQdepeHunpoBanus pyHKINH,
- BbIpa0aThIBaTh HABBIKM HAXO0XKJIEHUS MPOU3BOIHBIX.
Hopma Bpemenu: 2 yaca

OobopynoBanme: UHCTPYKIIMOHHAS KapTa, CIPABOYHBINA MaTepHual.
Xoxa pab6oThi:

Bapuant Nel.
1. HalimuTe mpon3BoaHyIO (DyHKITHH:
a) f(x)=2 X +7 ¥
0) f(x)=3sin x — cos x + tg X
B) f(x)=(3x*+1)(2x°-3)
25in3d x—3cosx
r) f(x)= sin2 x
0) f(x)=V3x' -1
2. Pernre Hepaserctso f '(x)>0, eciu f(X)=2x>+6x2
3. Hanuimure ypaBHeHHE KacaTeIbHOM, TPOBEACHHON K rpaduKy
dynxupn f(X)=x*+2x-1 B TouKe xo=1.
4. Teno JBIKETCS TI0 3aKOHY x(1)=2¢*-8t+7. OmpeaeInTe MOMEHT BPEMCHH, KOT/Ia
CKOPOCTb TeJla paBHA HYJIIO.

2 .
S. HccnenoBath Ha SkcTpeMyM Qymkimio f(x) = x°-3X° u HaiiTH ee
IPOMEKYTKH MOHOTOHHOCTH.

BapuanTt Ne2.
1. HalimuTe mpou3BOAHYIO (PYHKIIMU:
a) f(x)=5 X -4 X
0) f(x)=2sin x + cos X - ctg X
B) f(X)=(2x*+1)(4x"-2)
2ros3 x—3sinx
r) f(x)= cos2 x
0) f(x)=v2x+1
2. Pemnte Hepaserctso f '(x)<0, eciu f(X)=4x° 6x°
3. Hanmumure ypaBHEHHE KacaTeIbHOM, TPOBEACHHON K rpaduKy
by f(X)=x>-3x+1 B TOUKE X(=2.

4. Tero ABUKETCS TI0 3aKOHY x(¢)=3t°-12t+8. Ompeennte MOMEHT BPEMEHH,
KOTJIa CKOPOCTh T€JIa paBHa HYJIIO.

3 2 .
5.MccnenoBath Ha dKkcTpeMyM QyHKIHIO f(X) = 2X°—X° U HaTH €€ MPOMEKYTKH
MOHOTOHHOCTH.
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IIpakTuuyeckas pabora Ne 58
Tema: [loBTOopenue nmo reme «Pemenue ypaBHeHUn».

Henn:

- BCIIOMHHUTbH OCHOBHBIE ITPaBUJIA PEIICHUS TOKA3aTENbHbIX, JJOrapu(pMUIECKUX U
VPpaLMOHAIBHBIX YPAaBHEHUIA,

- BBIpabaThIBaTh HABBIKM PEILICHUSI yPAaBHEHUH.

Hopma Bpemenu: 2 gaca

Oo0opyaoBanMe: MHCTPYKIMOHHAS KapTa, CIIPABOYHBIN MaTepuall.

Xox padoThi:
3aoanue: Pemmte ypaBHEHUS
IHHOKA3ATEJIBHBIE

1) 2% =18;
2) 34X+5 :81;

3) 4% =64;
4) 6% =36;
5) 271%™ =32
6) 57*° =125

JIOTAPUOMHNYECKHUE
log, (2x-1)=-1
DR :

log,,(4x+3)= %

log,(2x-1)=

N

log, (4x+5)=-1
4 :

NPPAIIMOHAJIBHBIE
1) 2x+3=3; 4) 32x-1=-2;
2) 3/4x+1=-4; 5) J2x+3=x;

3) Jax+1=4; 6) v2x-1=2;
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IIpakTuyeckas pabora Ne 59

Tema: Pemienue 3aga4 mo reoMmeTpuu.

Henn:

- [PUMEHEHHUE 3HaHWM, TOJyYEHHBIX IIPU U3YYEHUU CTEPEOMETPUH TIPU
pELICHHUH 3aa4.

Hopma Bpemenu: 2 gaca

Oo0opyaoBaHMe: MHCTPYKIMOHHAS KapTa

Xoxa padoThi:

3aoanue: Pemmre 3amaun.

1.

Uepes TOUKM A U B NPOBEACHBI IPSAMBIE, NIEPIECHAUKYISIPHBIE INIOCKOCTH
a , TiepeceKaromue ee B Toukax C U D COOTBETCTBEHHO. HanTu paccrosHue
MexXAy ToukamMu A U B, eciii AC=3cu, BD=2cu, CD=2,4cw U OTPE30K
AB HEC IIepeceKacT IIOCKOCTh « .

OcHoBaHue NPsIMON NPU3MBbI — NPSIMOYTOJIBHBIA TPEYTOJBHUK C KaTETaMH
6cun 8cm. Jluaronanr OOKOBOM TpaHH, COJEpIKAIIECH THUIOTEHY3Y
TPEYroJibHUKa, paBHa 26cu. Haiinure: BBICOTY TMPU3MBL, OOKOBYIO
ITIOBEPXHOCTH IIPU3MBI; IIOJIHYIO IIOBEPXHOCTD IPU3MBI.

B mnpaBuwibHOW YeTHIpEXyroibHOM mnHpamuiae amnodema paBHA 4cu, a
O0okoBoe pedpo — 5cu. Haitnure: cTOpOHY OCHOBaHMSI TUPAMUJbBL; BBICOTY
IIAPAMHUJIBL; TTOJTHYHO ITIOBEPXHOCTD ITUPAMUIBI.

OceBoe ceueHne HWIMHApPAa — KBaapaT C IUIomanpio 36 cw’. Haiigure
IIOJIHYIO TOBEPXHOCTh LUIIMHIPA.

OOpa3ytomiasi KOHyca paBHa 8cw W HAKJIOHEHAa K IUIOCKOCTH OCHOBAaHMS
noj yriiom 30°. HaliguTe MoJHYIO TOBEPXHOCTh KOHYCA.

Bricota mmimHapa paBHa 5cm, a JUaroHallb OCEBOIO CEUYEHUA — 13cm.
Haiinure o60beM nUIMHIpA

OceBoe ceyeHue KOHyca — MPSIMOYTOJIbHBIA TPEYTrOJIbHUK C THIIOTEHY30M
8 cv . Halinure o0beM KoHYca.
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TecToBble 3a1aHusI AJI51 CTYI€HTOB

IlosicHuTeILHAA 3aIMCKA

Tecmuposanue - oquH U3 HauodoJiee YPGHEeKTUBHBIX METOJOB OILICHKH 3HAHUI
cTyneHToB. K 1ocTonHCTBaM METO/1a OTHOCHUTCS:

-00BEKTUBHOCTD OIIEHKH TECTUPOBAHUS;

-OIePaTUBHOCTH, OBICTPOTA OIICHKU;

-IPOCTOTA U JJOCTYITHOCTH;

-IIPUTOTHOCTH PE3YJIbTATOB TECTUPOBAHUS /11 KOMITBIOTEPHOU 00pabOTKU U
UCITIOJIb30BAHUS CTATUCTUYECKUX METOJIOB OLICHKH.

TecTupoBaHue SIBISETCS BaXXHEHIITM JIOTIOJIHEHUEM K TPAJIUIIMOHHON cucTeMe
KOHTPOJIsI YPOBHS 00YUYECHUSI.

J171s1 OLIEHKHW YPOBHS TTOJITOTOBJIEHHOCTH CTYZIEHTOB METOJIOM TECTHUPOBAHUS
CO3/AI0TCS CTIIeNUaIbHbIe TECThI. TeCcThl MpeIHa3HAYCHBI ISl POBEPKU 3HAHHIMA
CTYJIEHTOB OYHOH (hOpMBbI OOYUICHHS HA YPOBHE BOCTIPOM3BEACHHMS, TOHUMAHHUS
WM YMEHUS IPUMEHUTH 3HAHUS Ha MPAKTHKE.

3amaun, KOTOPBIC PEMIAlOTCS B X0JI€ MMPOBEACHUS TECTOB [0 MAaTEMATHKE:

1) pacmmpeHre 1 3aKperieHne TEOPETUUECKUX 3HAHUH 10 MaTeMaTHKeE,
TIOJTYYCHHBIX B XO/I€ JICKITMOHHBIX 3aHSITHA;,

2) popmupoBaHHE Y CTY/IEHTOB MPAKTUYECKUX YMEHUIN 1 HABBIKOB, HEOOXOIUMBIX
JUTSl YCTICIITHOTO PEIICHUS 3a/1a4 TI0 MaTeMaTHKE;

3) pa3BuUTHE Yy CTYJEHTOB OTPEOHOCTH B CAMOOOPa30BaHUH U
COBEPIIIEHCTBOBAHUY 3HAHUHN ¥ YMEHUI B MPOIIECCE U3YUCHHSI MATEMATHKU;

4) popMupoBaHUE TBOPUYECKOTO OTHOIIECHUS U UCCIIEIOBATEIHCKOTO MOIX0/a B
MPoIIeCcCe U3YyUEHUS MaTEeMaTUKH.

B TecToBble 3aaHus 10 TUCIUMTUIMHE BKJIIOUCHBI 3a/1aHNs, HApaBICHHBIC Ha
dbopMUpOBaHUE y CTYICHTOB KOMITIETCHITNH, HEOOXOAUMBIX I Ka4€CTBEHHOTO
ocBoenust OIIOIT CTIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHusl C MOTYyYEHUEM
cpeaHero oo1iero oopa3oBaHus; MPOrpaMMbl TOATOTOBKH KBaTH(UIIMPOBAHHBIX
paboumx, CIy>Kalux; MPOrpaMMbl MMOATOTOBKH CIIEIIUATINCTOB CPETHETO 3BEHA.

OK 1. [ToHuMaTh CyIIHOCTH U COLIMATBHYIO 3HAYMMOCTh CBOEH OyAyIiieit
npodeccuu, MPosIBISATH K HEW yCTONUYMBBINA HHTEPEC.
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OK 2. Opranu3oBbIBaTh COOCTBEHHYIO A€SITEIbHOCTb, BHIOMPATh TUIIOBBIE METObI
U CIIOCOOBI BBITOTHEHUS TPO(eCcCUOHATBHBIX 33/1a4, OLIEHUBATh X

() PEKTUBHOCTH U KA4E€CTBO.

OK 3. IIpunumath penieHus: B CTaHJAPTHBIX M HECTAHIAPTHBIX CUTYAIUSIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBasTh MOUCK U UCIIOJIb30BaHUE H(OPMAIIHN, HEOOXOIUMOM TSt
3¢ (HEKTUBHOTO BHITIOJIHEHUS TPOGECCUOHABHBIX 33]1a4, MTPOPECCUOHATILHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonb3oBath nHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B
poecCHOHANTEHOM eI TEIEHOCTH.

OK 6. PaGoTath B KOJIJIEKTUBE U B KOMaH i€, 3PPEKTUBHO OOIIATHCS C KOJIJIETaMH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.

OK 7. bpaTh Ha ce0s OTBETCTBEHHOCTD 3a padOTy WIEHOB KOMaH/IbI
(MOAYMHEHHBIX ), 32 PE3yJIbTAT BHINOJIHEHUS 3a/1aHUH.

OK 8. CaMOCTOATENBHO ONPEAEIIAT 3aJa4l MPO(PECCHOHAIBHOTO U IMYHOCTHOTO
pa3BUTHSA, 3aHUMATBCS CaMO0Opa30BaHUEM, OCO3HAHHO IJIAHUPOBATH ITOBBIILICHUE
KBaJTU(DUKALIAH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YACTOM CMEHBI TEXHOJIOTUH B
npo(hecCUOHATBHOM NesSTENbHOCTH.

CopeprkaHre TECTOBBIX 3aJIaHUHA COOTBETCTBYET FOCYIaPCTBEHHOMY
o0Opa3oBaTeaI,HOMY CTaHIAPTY MO TUCIUILIHHE «MaTemMaTHKa» 1o CIICIHATBHOCTH
35.02.07 «Mexanu3amus CeJIbCKOro X03SUCTBAY.

Kpumepuu oyenku evinonnenHou pabomol:

OrneHka «y0oseremeopumenbHoy CTaBUTCSA, €ClIU TecTupyeMbiil BeimoaHmi 70-80%
TECTOBBIX 3aJIaHUM.

OueHka «xopouio» CTaBUTCA, €CIH TecTUpyeMbli BhIMOIHUI 80-90% TecToBBIX
3aJaHUM.

OneHka «omauyHo» CTAaBUTCSA, €CIM TECTUPYEeMbI BhIMoNHUI Oonee 90%
TECTOBBIX 3aJIaHUM.

Tect mo Teme: «IIpeodpazoBaHue TPUTOHOMETPUYECKUX BbIPAKECHUI».
Bapmuanr 1
1. Ympoctute BeipakeHUe (Sina —2c0sa)’ + 4sin a cos a.

Ne oTBera 1 2 3 4
Otser 4c0s? o 1+3cos® o 1 (sina + cos )?
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2. YrpocTurte BbIpakeHHe

2
——19°a.

cos O
Ne oTBeTa 1 2 3 4
OtBer 1 g t9°a 0
3. Brruncaure: cos405° —sin330° +tg225°.
Ne oTBeTa 1 2 3 4
o V2+3 J2 +1 J2-3 J2 -1
TBET 2 Bl e -
2 2 2
4. Beraucnure: 2cos210° —2sin150° + c1g135°.
Ne oTBeTa 1 2 3 4
1
N
OTBeT 2 -3 -3 _ ?

5. Hailinure 3HaueHue BhIpaXeHUs1 3CoSa — 2, €CJIU U3BECTHO, YTO

J5

sing=""uZ<a<n.
3 2
No otBeTa 1 2 3 4
OtBeT 0 2 -6 4
6. I[IpeoOpasyiiTe BeIpaKeHHE sin(% —X) +sinx.
Ne oTBera 1 2 3 4
Orset VasinG+x) | V2eosGxn) | VZeosG-x) | 2sinG-x)

Tect mo Teme: «IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAKEHUIN».

1. Ympocture BeipakeHue (3sina +2cos )’ —12sin a cos a.

Bapuanr 2

Ne oTBeTa

2

3

D

OTtBeT

2+sin’ a

4 +5sin’ o

5+ cos’

(o]
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g

2. YnpocTure BeIpaKeHHEe —— — —tga.
cos &
Ne oTBera 1 2 3 4
OTtBeT tga t9’a t9’a _sin‘a
Cos &
3. Brruncaure: sin120° — cos330° + ctg 240°.
Ne oTBera 1 2 3 4
OtBet 243 -3 0 V3
4. Beramcaure: cos210° +sin150° —tg240°.
Ne oTBera 1 2 3 4
Orger 1 +2J§ 1 —2@ 1- ;ﬁ 1+ sﬁ

5. HalinuTte 3HaueHue BbIpakeHUs 2 —5C0S «, €CIIU U3BECTHO, YTO

] 3 T
sina=—uO0<a<—.
5 2

No oTBeTa 1 2 3 4
OTtBeT -2 -1,2 6 1,2
6. IIpeobOpasyiiTe BEIpaKCHHE cos(%[ — X) —COS X.
No oTBeTa 1 2 3 4
Otser COS(%— X) —@sin(%— X) \/§sin(%— X) —cos(%— X)

ITaJI0OHbI OTBETOB K TecTy 1o Teme: «IIpeodpazoBaHue TPUTOHOMETPUYECKUX

BbIPasKeHH D).
1 BapuaHT
1 2 3 4 ) 6
2 1 1 2 4 3
2 BapHAHT
1 2 3 4 5 6
2 3 4 3 1 2
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TecTbl IO TEMe: «Tpl/lI‘OHOMeTpI/I‘leCKI/Ie YPABHCHUA.

1 BapuaHT
1. arccos a HMEET CMBICI, €CIIH.
a) ac[0;xn] m.n
8 acl-5:7]
6) ac[-1;1] 2) ae(-1;1)
3
2. arccos (-%) paBeH:
T 5n
a) g 6) F
21 i
6) ? 2) -E
2
3. arccos T3 paBeH:
T T
a) Z 6’) g
T T
6) _Z Z) g

V2 V3
4. 3HaveHHe BBIpaKeHUs (arccos (—7)+arccos 7) paBHO:

13w 27
Ty 675
11x 0
05 T

5. Haiinute pemenue ypaBHeHus: COS x=0).

a) x=g+2nk, keZ

8) x=g+nk, keZ
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6) x=nk, keZ

2) x=n+2nkK, keZ

. 3
6. Haiinure KOpHU ypaBHEHHUS COS X=-—

@) x=-arccos §+2 nk,keZ

8) x= (m-arccos §)+27|: k,keZ

0) x=+arccos §+2nk, keZ

2) x=+(m-arccos g)+2nk, keZ

2 BapMaHT

1. Yucno arccos a mpuHaIJICKUT OTPE3KY:

L
9 [-535] 6) [0:x]
6) [-1;1] 2) [0;2x]
2
2. arccos (-%) paBeH:
T T
a) Z 8) -Z
3n 3n
6)7 2) -T
J3
3. arccos Ty paBEH:
1lx T
a) ? 6) E
T T
J3 V2
4. 3HaveHue BeIpakeHHs (@rccos (-7)-arCCOS 7) paBHO:
5
a) 2 B) %
n n
6) -E F) E
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5. Haiinure pemenne ypaBHeHus: COS x=-1.

a) x=2nkK, keZ

6) x=n+2=k, keZ

6)x=n+nk, keZ

2) x=-§+2nk, keZ

o 1
6. Haiigure KOpHM ypaBHEHHS COS X= -5
a) x= -2 427k, keZ B)X:%+2nk, keZ
6) x=+ 242k, keZ r)=i%"+2nk, KeZ
3 BapuaHT

1. Yucio arcsin a mpuHAJICKUAT OTPE3KY:

a) [0;x]

o) [-55]

6) [-1;1]

2 [0; 5]

2. Jlns nro6oro ae[-1;1] cnpaBenivBa Gpopmyia:

a) arcsin (-a)=arcsin a

) arcsin (-a)=n-arcsin a

) arcsin (-a)=-arcsin a

2) arcsin (-a)=-arcsin a+2zk, keZ

i 7
3. YpaBHeHue sin x=g
a) UMEeT OJHO PELICHHUE;

0) HEe UMEeT pEelICHHUS;

B) UMEET JIBa PEILCHUS;

') UMeeT 0ECKOHEYHOE MHOKECTBO PEILICHU.

: 3
4. arcsin (—%) paBeH:

T 21
a) 3 8) 5
T 4n
V3 )
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1
5. Haiinute perenue ypaBHeHUs Sin x=§ :

2) x=(-1)”g+2nn, neZ

B) x=(-1)" g+nn, neZ

6) x=(—1)”g+nn, neZ

r) x=(-1)“§+2nn, neZ

o . 5
6. Haiigure pemienue ypaBHEHUS Sin X= Y
. 5 . 5
a) x=(-1)" arcsm§+2nn, neZ B) x=(-1)" arcsinz+xn, neZ
. 5 .5
0) x=(-1)n+1 arcsm§+nn, neZ r) X:(-1)”+1 arcsm§+2nn, neZ
4 BapuaHT

1. arcsina HMeeT CMBICH, ECIIU:

a) ae[-1;1]

6)ae[-g;g]

6) ac[0;x]

2) ae[0;1]

2.Ecin | a| <1, To ypaBHenne sin x=a

NMCCT PCIICHUA!

a) t=arcsin a+zk,
t=r-arcsin a+zk, keZ

) t=arcsin a+2zk,
t=nr-arcsin a+2 =k, keZ

6) t=+arcsin a+2 =k, keZ

2) t=xarcsin atnk, keZ

3. YpaBHenue sin x=+/5:
a) UMEeT OJHO PELICHHUE;
0) UMeeT JBa PEIICHHUS;
B) HE UMEET PEILICHNUS;

') UMeeT 0ECKOHEYHOE MHOKECTBO PEILICHUN.

: 1
4. arcsin (_5) paBeH:

n
a)?

6)%“

5. HaiinuTe pelieHre ypaBHeHHs Sin x=7 :
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a) x:(-1)“g+2nn, neZ

B) x=(-1)" §+nn, neZ

6) x:(-l)“§+2nn, neZ

)x=(-1)”%+nn, neZ

4
. Haiigute pemenue ypaBHeHUs Sin x= e
. 4 . 4
a) x=(-1)"arcsin E +27n,neZ B) x=(-1)"arcsin £ tmh, ne z
+ . 4 + . 4
6) x=(-1)""arcsin s +2mn, neZ r) x=(-1)""! arcsing +zn, neZ
5 BapuaHnT
. Uucno arcctga npuHaIJIeKUT OPOMEKYTKY:
a) [0;x] B) (0;n)
6) (-i5) r) (-o0-+00)

. YpaBHeHue tg X=a UMeEEeT pelIeHHUs:

a) x=arctg a+2zk, ke Z

g) x=xarctg a+nk, ke Z

0) x=zxarctg a+2zk, ke Z

2) x=arctg a+zk, ke Z

. arctg+/3 pasen:

Y J 5
6) 5 2
. arcctg (-1) paBeH:
a) -%ﬂ 8) 3%
6) % 2) %

. YpaBHenue 2tg x=-3:

a) UMeeT OJHO pelICHHUE;
0) HEe UMEeT pEelICHHUS;

B) UMEET JIBa PEILIECHUS;

') UMeeT 0ECKOHEYHOE MHOKECTBO PEILICHUN.

. Haiinute pernenne ypapuenns 3ctg’x=3.

a) x=%+nk, ke Z

§) x=2+2xk xz%’%znk, ke Z

172




3
5)x=i§+nk,x=if+nk,kez

3
2) x=%+nk, x=7n+nk, ke z

6 Bapuanrt
1. Yucno arctg a mnpuHamIeKUT MPOMEKYTKY:
a) (-o0;+0) 6) (0; )
T.m r.r
6) (-:%) 95501

2. Jlns moOoro 3HaueHus a crpaseinBa hopmysa:

a) arcctg (-a)=-arcctg a

8) arcctg (-a)=-(n-arcctg a)

0) arcctg (-a)=arcctg a

2) arcctg (-a)=mn-arcctg a

3
3. arcctg? paBeH:

a) E 8) Z
T T
4. arctg (-g) paBeH:
271 i
Cl) ? 6) E
T 5n
6) _g 2) ?

5. VYpaBuenue ctg x-4=0:
a) UMEET OJHO PELICHHUE;
0) HE UMEET peIlICHHUS;
B) UMEET JIBa PEILLECHUS;

') UMeeT 0ECKOHEYHOE MHOKECTBO PEILICHU.
. 2
6. Haiinure pemenus ypaBuenus 2tg-x+tg x =0.

a)xan,x:iarctg%+nk, ke Z

8) x=2nk, x=-arctg% +2nk, ke Z

0) x=nk, x=-arctg% +nk, ke Z

2) x=iarctg%+nk, ke Z

JTaJIOHBI OTBETOB K TeCTy 10 TeMe: « [puronomMerpuyeckue ypaBHeHHs»

1 BapuaHT

[EEY

3

4

5 6

a

0

6 2
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2 BapHaHT

2 3 4 6

0 0 2 0
3 BapuaHT

1 2 3 4 6

68 0 0 0 0
4 BapuaHT

1 2 3 4 6

a 6 6 6 2
S BapuaHT

1 2 3 4 6

6 2 6 8 2
6 BapuaHT

1 2 3 4 6

0 2 a 0 0

Tect no Teme: «Iloka3zaTenbHbIe yPABHEHUS.

1) YKaKHTe IPOMEKYTOK, KOTOPOMY NPUHAUICKHT KOPEHb ypaBHEHHsT 50

°=125.
1 2 3 4
(-15,5;0) (-5;10) (10;15,5) (15,5;20)
2) VKaXuTe MpOMEKyTOK, KOTOPOMY MIPUHAICKUT KOPEHb ypaBHeH 27
3
=64.
1 2 3 4
(-5:7) (-6:6) (7:10) (6:12)
3) YkaxuTe MpOMeKyTOK, KOTOPOMY MPHHAIJICKUT KOPEHb ypaBHeHus:  9"=27.
1 2 3 4
[-1;3] [-2:1] [3:6] [-4:0]
4) Haitnnte pomnsBeieHre KOpHeil ypaBHeHHs 2° 2 =8
1 2 3 4
0 1 -1 2
5) HaiiuTe npou3BeieHnE KOpHEl ypaBHEHHs 3" ° :% :
| 1 | 2 | 3 4 |
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-16 | 8 | -8 16

6) Haiinure npousBeieHe KOpHeil ypaBHeHns 42 =1,
1 2 3 4
-2 0 2 4

7) Pemnre ypaBaeHue 15" = 3
8) Pemmnre ypaBaenue 0,57 =—

64"

3
9) Peunte ypaBHeHue 4,5° = ( 4 j :

ITaJIOHBI OTBETOB K TECTY II0 TEME: «Iloka3aTenbHbIe YPaBHCHHUS».

4

1

81

[ERY
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N

(€]
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TecTt nmo Teme: «JIorapupmuyeckne ypaBHeHHS».

1 BapuanTt
1. Vkaxxute NpoMeXyToK, KOTOPOMY ITPHUHAIJIC)KUT KOPEHb YPaBHEHUS
log,(3—2x) =3.
1 2 3 4
(-00;-11) (-12;-1) (-10;10) (11;0)
2. YKaxuTe MPOMEKYTOK, KOTOPOMY NMPUHAIJICKAT BCE KOPHU YpaBHEHUS
log, (x> —5) =5.
1 2 3 4
(-7;-7) (-6;8) (-8;6) (0;0)
3. Haiinure npousBeieHne KopHel ypaBHeHUs Ig (x* —x) =1-1g5.
1 2 3 4
2 25 50 -2
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4. Halimute cymMmMy KOpHE# ypaBHeHHS Ig(x* —6x +9) =g 3+ Ig(x + 3).

1

2

3

0

9

10

5. Pemre ypaBuenue log, x* —6=0.

6. Pemnre ypaBHeHue log?s x —3log, x = 3°%*, B oTBeTe YKaKUTE HAUMEHBIIUN U3
4

KOpPHEHN JaHHOTO YPaBHEHMUSI.

Tect nmo Teme: «Jlorapupmuyeckre ypaBHeHHS».
2 BapuaHT
1. YxaxnTte nmpoMexyTOK, KOTOPOMY MPHUHAJIEKUT KOPEHb YPAaBHEHUS

logs(5x —5) = 2.

1

2

3

4

(-8;8)

(7;9)

(9;11)

(10;00)

2. YKaxuTe MPOMEKYTOK, KOTOPOMY NPHUHAIIEKAT BCE KOPHU YPABHEHHUS

log,(x* +8x) = 2.

1 2 3 4
(-12;0) (-10;2) (-8;8) (0;00)
3. Haiigure nmpousBenenne KopHell ypasHenus log,(2x* —x) =1-log, 2.
1 2 3 4
3 -1 -1,5 -3
4. Haitgute cymMmy KOpHEW ypaBHeHHUS log, (x + 3) +log, (X + 2) = log, 6.
1 2 3 4
0 S) -1 -5

5. Pemmrte ypaBHenue log, x° +5=0.

6. Pemmmre ypaBaenue log’s x —log, x = 4°%°. B oTBeTE yKa)KMTE HAUMEHBIINI U3

KOpPHEN JAHHOTO YPABHECHUS.

ITaJIOHbI OTBETOB K TecTy N0 Teme: «Jlorapudpmmnyeckue ypaBHeHHD).

1 BapuaHT
2 3 4 5 6
1 4 2 25 0,25
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2 BapMaHT

3

4

3

1

0,25

Tect nmo Teme: «BbruncjieHre NPOU3BOIHON QYHKIMMN».
1 BapuanT

1. Haiinute npousBonuyto ¢pynkuuu  fox) = X'+ 3x° + 4.
1) 4% + 9%* + 4,
2) 4x% + 9%° + 4x,
3) 4x° + 3x* + 4,
4) 4x° + 9x°.

2. [MpownsBoauas ¢pyukiuu f(X) = coS(4X) paBHa:
1) -4sin(4x),
2) 4cos(- 4x),
3) 4xsin(4x),
4) 4xcos(- 4x).

3. HalimuTe 3HaueHne npou3BOAHON (yHKUMH f(x)= npu x=1.

1) 0,75,
2) -1,
3) -0,5,
4) 1.

X2
Xx+1

4. IMpousBoanas ¢pyuknuu f(X) = v/x* -1 paBHa:
) -2
1-x2°
2) ——,
) V1-x?
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5. BerumcnuTe 3HaYeHHE MPOM3BOMHON (QyHKIMH f(X) =-3x° +2x° +10x°> -3

1) 16,
2) 64,
3) - 16,
4) — 64,

6. Haitnure iponsBoaayto Gyukmun f(x) = (2x +1)°.
1) 32x+1) ,
2) 6(2x +1)?,
3) 3(2x+1)?,
4) 6(2x+1) .

2 BapHMaHT
1. Hpowussoanast dyukmmn f(x) = X+ 2X° -6 pasHa:
1) 3x* + 10x*,
2) 3x* + 10x* -6x,
3) x* + 3x*
4) 3x® + 10x"-6.

2. IMpoussonnas ¢pyukuuu f(x) = sin(3x) pasHa:
1) 3cosx,
2) 3xsin(3x),
3) 3xcos(3x),
4) 3cos(3x).

2 p—
3. Haiigute 3HaueHue npou3BogHON (QyHKIuu f(X)= 3);_ 12 npu x=2.
1) 2,
2) 26,
3) 22,
4) 1.

4. HaiiTu TIpOM3BOJIHYIO (PYHKIHHU y =+/1- x>
1) *
\l—x2
2 L,
) \/l—X2
3) -2,
1-x?
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5. Haitnute 3HaueHne npou3BOAHON (QyHKIIMU

¢ abcrmccoii Xp=1.

1) 9,
2) 5,
3) 4,
4) 6.

6. Haiimure npousBonuyro GyHkmmn f(x) = (4x+9)°.
1) —12(4x+9)7?,
2) —12(4x+9)*,
3) —3(4x+9)7?,
4) —3(4x+9)™.

ITaJIOHbI OTBETOB K TECTY II0 TEME: «Bbrunciienue l'[pOI/BBOI[HOﬁ

f(x)=3x*-2x*+x -1

B TOYKC

byHkumn»
Bapuanr 1
1 2 3 4 3) 6
4 1 1 2 2 3
Bapuanr 2
1 2 3 4 5 6
1 4 1 3 4 4

1. MHOrorpaHHuK — 3TO T€JIO, TOBEPXHOCTh KOTOPOT'O COCTOUT U3:

Tect mo reme «MHOrorpaHHMKN»
Bapuanr 1

1) mapanienorpaMMoB,

2) MHOTOYTOJIbHUKOB U TPEYTOJbHUKOB,

3) MHOTOYTOJILHHUKOB,

4) MHOTOYTOJIbHMKOB U TTapajIeIOrPaMMOB.

2. Ecnu GokoBbie pebpa MpU3MbI MEPICHIUKYIISIPHBI K OCHOBAaHUSAM, TO MPHU3Ma

Ha3bIBACTCS
1) mpaBWIBHOMH,
2)  OpsMOH,
3) HaKJIOHHOM,
4)  mepHeHIUKYJISPHOM.
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3. JluaroHajib MHOTOTpaHHUKA — 3TO OTPE30K, COCAUHSIOITNI
1) moObIe 1B BEPIIMHBI MHOTOIPaHHUKA,
2) IBE BEPIIUHBI, HE MPUHAJICKAIINE OJHOM I'PaHHU,
3) IBe BepLIMHBI, IPUHAICIKAIIME OJHON IPaHH,
4) nBe BepIIHHBI, OJTHOIO OCHOBAHMS.

4. KonudecTBo pedep MIECTUYTOIbHON MPU3MBI
1) 18,
2) 6,
3) 24,
4) 12.

5. Haumensbliiee ynucio rpaHeit Ipu3Msl
1) 3,
2) 4,
3) 5,
4) 6.

6. Hapannenemxmez[ — 39TO TCJIO, IIOBCPXHOCTH KOTOPOI'O COCTOUT H3!:

1) TTapammenorpaMMoB,
2) deThIpex MmapajuieiorpaMMoB,

3) MOBEpXHOCTb,  COCTAaBICHHAs W3  HapajuiejorpamMmMa

TPEYTOJIBLHUKOB,

4) TIOBEPXHOCTh, COCTABIICHHAS U3 IIECTHU MMAPAIICIOTPAMMOB.

7. Anodema — 310
1) BBICOTa MUPAMU/IBI,
2) BBICOTA OOKOBOM I'paHM MTUPAMUJIBI,
3) BBICOTA OOKOBOM T'paHM MPABUIBHOMN MUPAMU/IBI,
4) BBICOTa OCHOBAHHS ITUPAMUJIBI.

8. IlpaBwibHas mpu3ma — 3TO

1) npu3ma, OCHOBaHHEM KOTOPOH SIBJIICTCS MPABUIIbHBIA MHOTOYTOJIbHUK,
2) mpu3Ma, OCHOBAaHUEM KOTOPOM SBJISICTCS PABHOCTOPOHHHIN TPEYTOJIBHUK,
3) npsiMasi  TpU3Ma, OCHOBAHHUEM  KOTOPOW  SIBISETCS

MHOTOYTOJIbHUK,
4) mpsiMasi pyu3Ma, OCHOBAHUEM KOTOPOM SIBJISICTCS KBaJIpaT.

9. BricoTOl npU3MBI HA3bIBACTCS:

YETBIPEX

IIPaBUJIbHBIN

a) OTPE30K, COCAUHSIOIINIA 1BE BEPIUMHBI IPU3MbI, HE TPUHAJIEKAIINE OJHOM

rpaHy,

0) OTpPEe30K, COCAUHSIOIINIA 1BE BEPLIMHBI, TPUHAAJICKAIIUE OJJHOM IpaHu,
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11.

12.

1)
2)
3)
4)

1)
2)
3)

4)

MEPIEHIUKYJIIP MEXKY MIIOCKOCTAMU €€ OCHOBAHU,
NEPHEHANKYIIAP MEXKAY JBYMsI OOKOBBIMH I'PaHSIMHU.

KonuyecTBo rpaHeil mecTuyroabHON Npru3Mbl
6,

8,

10,

12,

Hanmenbiuee yncio pedep npu3Msl

9,
8,
7,
6.

BriGepute BepHOE yTBEPKICHUE

napajuieenune/ COCTOUT U3 IMECTU TPEYTOJIbHUKOB,

MPOTUBOIIOJIOXKHBIE TPaHU MapajuiesieNuIe[a UMEIOT OOIIYIO TOUKY,
JMaroHajiy TapajUieenuneaa MepecekaloTcs W TOYKOW IepecedeHUs
JIEJISITCS TIOTI0JIaM,

napasuieNIeIIel UMEET BCETo MIECTh pedep.

ITaJIOHBI OTBETOB K TeCTy 10 TeMe: « MHOTrOrpaHHUKID)

1 2 3 4 5 6
3 2 2 1 3 4
7 8 9 10 11 12
3 3 3 2 1 3
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IIpoMeKyTOYHBII KOHTPOJIb

yYcneBaeMoOCTH CTYACHTOB

IHosicHuTe/IbHAS 3aIHCKA
Bonpocel 1 npakThueckue 3adaHus A dK3aMeHa pa3paOoTaHbl Ha OCHOBAHUU
nporpaMMbl  JTUCHUIUIMHBI  «Marematukay 1o  crneruaibHoctd  35.02.07
«MexaHu3aIs CeIbCKOTO XO3sIMCTBa M OPUEHTUPYIOTCS Ha (OPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIINN, HEOOXOMUMBIX JIsi KadecTBeHHOTO ocBoeHus OITOIT
CIIO na 6a3e OCHOBHOTO OOITETO 00pa30BaHMsI C TIOJYYCHHEM CPEIHEro OOIIeTro
oOpa3oBaHus; MPOTPAaMMbI  TOJTOTOBKM  KBATH(HUIIMPOBAHHBIX  pabOUMUX,
CIIy’KalllMX; MPOrpaMMbl MOATOTOBKH CIIELIMAIINCTOB CPETHETO 3BEHA:
OK 1. [ToHumaTh CyIIHOCTh ¥ COIMATBHYIO 3HAYMMOCTb CBOCH OyayIiei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTb, BHIOUPATH TUIIOBBIE METO b
Y CIIOCOOBI BBITTOTHEHUS MPO(eCCUOHATBHBIX 33]1a4, OLIEHUBATh X
() PEeKTUBHOCTD U KA4E€CTBO.
OK 3. IlpuHumath penieHus: B CTaHJAPTHBIX M HECTAHIAPTHBIX CUTYALUSIX U HECTU
32 HUX OTBETCTBEHHOCTb.
OK 4. OcyiecTBasTh MOUCK U UCTOJIb30BaHUE UH(POpMALINK, HEOOXOAUMOMN AJIst
3¢ (HEKTUBHOTO BBIMOIHEHUS MPO(PECCHOHABHBIX 3a7a4, TPO(ECCUOHATFHOTO U
JUYHOCTHOTO PA3BUTHSL.
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OK 5. Ucnonb3oBath nHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B
poecCUOHaNbHOM ESITEIbHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE ¥ KOMaH]ie, 3O PEKTUBHO 00IIAThCS C KOJIJICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. Bpatb Ha ce0s OTBETCTBEHHOCTD 3a padOTy WIEHOB KOMAaH/IbI
(MOTYMHEHHBIX ), pe3yJIbTaT BHIMOIHEHUS 3a/IaHUN.

OK 8. CaMoCTOSITENIBHO ONPENEIATh 331a4l NPO(HeCCUOHATBLHOTO U IMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS CaMO0OOpa30BaHNEM, OCO3HAHHO TUTAHUPOBATH MOBHIIICHHE
KBaJIM(DUKALIIH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YACTONH CMEHBI TEXHOJIOTUH B
poeCcCUOHANTEHOM eI TEIIEHOCTH.

[Ipn wm3ydeHUM TUCIUIUIMHBI «MaremaTtuka» CleayeT ITOCTOSSHHO o0pammarh
BHUMaHHE Ha HEOOXOAMMOCTH BBITONHECHHS DemepansbHOr0 TOCyIapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAApTa CPEIHEro MPOQPECCHOHAIBHOTO 00pa3oBaHMs, Tak
KaK HEeO0OXOJMMbIC 3HAHUS U YMEHHS MOTYT OBITh HCIIOJIb30BaHbI B OymyIiei
MPAKTUYECKOMN JESITEIIbHOCTH.

VYCTHBIN BK3aMEH MPOBOAMUTCS C LENbI0O KOHTPOJS 3HAHUN, YMEHUW U HABBIKOB
CTYJIEHTOB TIEPBOTO Kypca, MOJIYYSHHBIX TIPU U3yUYEHUU JUCITUTUTHHBI.

Boripocsl u 3aanus coCcTaBJIeHBI 110 MaTepuaiaM pa3JieiioB:

OCHOBBI TPUTOHOMETPHH.

Pa3BuTne noHsTHs O YKCIE.

Kopnu, crenenn u morapuMel.

DyHKIINH, X CBOMCTBA U IpaduKHu.

YpaBHEHUS 1 HEPABEHCTBA.

[IpsiMbI€e ¥ TIITIOCKOCTH B MPOCTPAHCTBE.

KoopaunaTel 1 BEKTOpBI

Hayama maremaTtrueckoro aHanmsa.

. MHOrOrpaHHuKH.

10.Temna 1 MOBEPXHOCTH BpaIICHUSI.

11.V3mepenust B TeOMETPHH.

12.KomOuHaTOpHKa, CTAaTUCTHKA, TEOPHUS BEPOSTHOCTEH.

CoNRLNE

N3 mpemyiokeHHBIX CTyJIEHTaM BOIPOCOB W 3aJaHuil OynyT chHOpMHUpPOBAHBI
OWJIETBI, KOTOPBIE COCTOAT M3 TpeX BOMPOCOB. llepBbie BOMPOCHI MPOBEPSIOT
YCBOGHHE TEOPETHUYECKUX 3HAHUM, BTOPHIC M TPEThU IMPOBEPSIOT Y CTYJIECHTOB
YMEHHUE TMPUMEHATh 3HAHUS TPU PEIICHUM MPAKTUUYECKUX 3aJaHuil 110
Ompe/ieJIcHHbIM TemaM. PexkoMeHayeMoe Bpemsi sl TMOATOTOBKM K OTBETY
cTyneHTa Ha sk3aMeHe — 20-30 MuHyT.

Kpumepuu oyenku:

Omeem ouyeHusaemcs OmmMemKou «J», €Cu:

OTBET HA TEOPETUUYECKUU BOIPOC MOJHBIA M MPaBUJILHBINA, MaTepUanl U3JI0KEH B
OTIPENICICHHOW JIOTHYECKOM TOCJIeIOBATEIbHOCTH, MAaTeMaTHYECKUM S3BIKOM,
OTBET  CAMOCTOSITCJIbHBIM, B  PEIICHUH  MPAKTHYECKUX  3aJaHUM  HET
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MaTEeMaTHYECKUX OIIMOOK (BOBMO)I(HBI HCKOTOPBIC HCTOYHOCTH, OIIMCKHU, KOTOpPAA
HC ABJEICTCA CICACTBUCM HC3HAHMA NJIHW HCIIOHUMAaHU A yqe6Horo MaTepI/IaHa).

Omeem ouerusaemcs ommemxou «4», €Ciu:

OTBET HA TEOPETHUYECKUN BONPOC IOJHBIM, MaTepral U3JI0KEH B ONPENEICHHOM
JIOTUYECKOM  IOCIIEIOBAaTEIBHOCTH,  IPU  OTOM  JONYLIEHBl  JABE-TPH
HECYLIECTBEHHbIE OUIMOKH, UCIPABIECHHbIE MO TPEOOBAHMIO IpeNoAaBaTelis, Mpu
PELICHUH NPAKTUYECKUX 3aJIaHUi JOMYIIEHbl OJHAa OINOKA, WM €CTh JIBa — TPH
HE0Y€ETa.

Omeem oyenusaemcs ommemxou «3», eCiu:

OTBET HA TEOPETHUYECKUI1 BOITPOC MOJHBIN, HO IMPHU 3TOM JIONYIIEHA CYLIECTBEHHAS
OIMOKA, WM HEMOJIHbIM, HECBA3HBIM, B PpEIICHUU MPAKTUYECKUX 3aJaHHM
JOMYLIEHO He Oosiee ABYX OMMOOK UK 0oJiee IBYX — TPEX HEIOYETOB, HO CTY/IEHT
o0nasaer 00s3aTeabHBIMU YMEHUSAMH IO IPOBEPSEMOI TEME.

Omeem ouyeHusaemcst Ommemxou «2», €Ciu:

IIPH OTBETE Ha TEOPETHUYECKHUI BOINPOC OOHAPY)KEHO HEMOHUMAHHUE CTYyACHTaMHU
OCHOBHOTO COJIEp)KaHHMS Y4yeOHOro Marepuajia WiId JIONMYIICHBI CYIIECTBEHHBIC
OmMMOKH, KOTOPBIC CTYACHT HE CMOI MCIPaBUTh MNPHU HABOAAIIUMX BOMIPOCAX
MpeIo/iaBaTesisd, B PEUICHUM MNPAKTUYECKUX 3aJaHUM JOMYIIEHBI CYIIECTBCHHBIC
OImMOKY, MOKa3aBIIKE, YTO CTYJCHT HE 00JIafaeT 00sS3aTeIbHBIMU YMEHUSMH T10
JTAaHHOM TE€ME B MOJHOM MEpE.

[IpenomaBatenb MOXET MOBBICUTH OTMETKY 3a OPHTHHAJIBHBIM OTBET HA BOMPOC
WM OPUTHHAIBHOE pEIICHUE 3aJadd, KOTOPBIC CBHUJECTEILCTBYIOT O BBICOKOM
MaTEeMaTHYeCKOM Pa3BHTHH CTYACHTA; 3a pEIIcHHe Oojee CII0XHOW 3adaud WU
OTBET Ha 0o0Jjiee CIIOXKHBIA BOIPOC, MPEIIOKECHHBIC CTYIASHTY JIOMOJHUTEIHLHO
MIOCJIC BBITIOJIHEHUSI UM KaKUX-JIMO0O APYTUX 3aaHuM.

[To mpocbbe cTyaeHTa SK3aMEHAIIMOHHBIM OHJIET MOXKET OBITh OJIHOKPATHO
3aMEHEH ApyruM (MpH 3TOM KOJHMYECTBO BOIPOCOB B 3aJaHUM W KPUTEPHUU
YCTENTHON CIa4YM YBEJTMYMBACTCS Ha OJIMH BOIPOC MO0 BhIOOPY mpenoaaBates). [1o
pEeIICHUIO  TMpenojaBaTeNisi CO  CTYIEHTOM  MOXET OBITh  MPOBEACHO
JIOTIOJTHUTENIPHOE CcOOCeCeOBaHNE IS IPUHATHS OKOHYATEILHOTO PEIICHUS O
pe3yibTaTax caadu dk3ameHa. [loBTopHas cmaya »K3aMeHa IO JIMCIUILUIMHE
MIPOXOJIUT HE paHee, YeM Uepes3 JIBa JIHS IMOCIe MPEIbIIYIICH caaun, HeoOX0MMBIX
JUISL TIOATOTOBKH 110 CIaBa€MOM JUCLIUIIIAHE.

Teopernueckne BONPOCHI K IK3aMEHY 110 MATEeMATHKeE
1. AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX (C YepTex aMu U
MOSICHEHUSIMU ).
2. OmnpenerneHue napauieabHbIX IPAMOU U MIockocTu. [Ipu3Hak
napaJyIeIbHOCTH NPSAMOM U TUIOCKOCTH. OnpeeneHne napauienbHbIX
nockocter. [Ipu3Hak nmapamieabHOCTH IIIOCKOCTEN.
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3. Ompenenenue npsiMoi, NePHEHANKYIIPHON K MIocKocTH. [lepnenaukyssip
Y HaKJIOHHAs K IUIOCKOCTH, IMTPOEKIIMSI HAKJIIOHHON Ha IJIOCKOCTh (TIOSICHUTH
Ha 4epTexKe).

4. TloHsATHE MONYIUIOCKOCTH, OIIPEEIIEHNE IBYTPAHHOI'O YIJIa, €T0 3JIEMEHTHI
(mosicHuTh Ha yepTexe). Kak monyuuTs JTMHENHBIN YroJl IBYIPaHHOTO yIJa,
BU/JIbl U CBOMCTBA JBYTPAHHBIX YTJIOB.

5. Omnpenenenne MHOrorpaHHuKa. OCHOBHBIE 3JIEMEHTHI MHOI'OIPaHHUKA
(p€6pa, BepILIUHBI, TPaHHU, TUATOHAIN). BBIMyKIIble MHOTOTpaHHHUKHU.

6. Omnpenenennie nmpru3mbl. OCHOBHBIE 3JIEMEHTHI IPU3MbI (OCHOBAHUS,
OOKOBbIE TpaHU, OOKOBbIE pEOpa, TMaroHadb MPU3MBI, BHICOTA).
JlnaroHanpHas IMJIOCKOCTb MPU3MbL. BBl pHU3M (IIEPEUNCTUTH).

7. Omnpenenenue napamienenunena. Buasl napamienenuneaos.
[IpsimoyrosbHbIi napaienenunen. CBoiicTBa napajuienenumena (4epTexu
IPSIMOTO ¥ HAKJIOHHOT'O MapauIeIeIUIEN0B).

8. Omnpenenenue nupamusl. [lonydenne nupamupl. OCHOBHBIE JIEMEHTHI
nupaMuiel (OCHOBaHUE, OOKOBBIE T'paHu, OOKOBBIE peOpa, BEpIINHA, BBICOTA,
nuaroHayibHas 1ockocTh) [IpaBunbHas nupamuna. Anodema npaBuiIbHON
UpamMUIblL.

9. Omnpenenenue nupamuipl. Y ceu€HHas NUpaMuia. JINEMEHThl YCEUEHHOM
nupaMuiel (OCHOBaHUS, BbIcOTa). J{naroHanabpHas miiockocTs. [IpaBuiibHas
yCeu€HHas MUpaMuIa.

10.Onpenenenne mumHApa. OCHOBHBIE JIEMEHTHI IIMIIMHApa (O0KOBast
MOBEPXHOCTh, 00pa3yroIue, OCHOBaHHUS, BbicOTa). [IpsMOi WM HAKITOHHBIH
uuuHAp. [Tpsimoit kpyroBoid nunuHAp, ero noixydenue. (Ueprexu:
HUJIMHIP, OPSIMOM, HAKJIOHHBIN).

11.0Onpenenenue konyca. OCHOBHBIE 3I€MEHTHI KOHYca (O0OKOBas
MMOBEPXHOCTH, 00pa3yrolue, OCHOBaHUE, BbIcOTa). [IpsMoii kpyroBoit
KkoHyc. [ToayueHne nmpsiMoro KpyroBoro KoHyca.

12.0Onpenenenne nmpu3Mbl. OCHOBHBIE AJIEMEHTHI TPU3MBI (OCHOBAHUS,
O0oKOBbIE TpaHu, OOKOBBIE pEOpa, BbicoTa). [lepneHauKyIIpHOE CeueHue
npu3Mbl. bokoBas MOBEPXHOCTH MPU3MBI. bOKOBAsi MOBEPXHOCTH MPSAMOMU
IPU3MBI.

13.Onpenenenune npusmbl. OCHOBHBIE 3JIEMEHTHI PU3MbI (OCHOBAHMS,
OOKOBBIE TpaHH, OOKOBBIC pEOpa MpU3Mbl, BEICOTA). OOBEM IPSIMOYTOIBLHOTO
napaienenunega. OobEM TPU3MBL.

14.Onpenenenue nupamuabl. OCHOBHBIE 3JIEMEHTHI MUPAMUIbI (BEPILINHA,
BBICOTA, OOKOBBIE pedpa U rpanu, ocHoBaHue). [IpaBuiibHas nupamuaa.
BbokoBasi TOBEpXHOCTb MPAaBUIIBHON MTUPAMUIBI.

15. Onpenenenue nupamuabl. OCHOBHBIE 3JIEMEHTHI MUPaMUIbI (BEpIIMHA,
BBICOTa, OOKOBBIE pedpa U rpaHu, ocHoBaHue). [IpaBuibHas mupamuma.
Anodema npaBubHON nupaMubl. O0bEM MUPaMHIBI.

16. Onpenenenue uunuuapa. OCHOBHBIE 3J1€MEHTHI IMIUHAPa (OOKOBast
MOBEPXHOCTh, 00pa3yroline, OCHOBaHUs, BbICOTA). bokoBas u monHas
NOBEPXHOCTh HHApPa. O0bEM LIMIIMHIpA.
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17. Onpenenenue koHyca. OCHOBHBIE 3JIEMEHTHI KOHYyca (OOKOBast
IOBEPXHOCTh, 00pa3ylolire, OCHOBaHUE, BbICOTa). bokoBas u moiHas
HNOBEPXHOCTh KOHYyca. OOBEM KOHYCA.
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BITIOY BO «I'psA30BeLKUli MOTUTEXHUYECKUI TEXHUKYM»

JK3aMeHAMOHHbIN Omiter Ne 1
CnenumansHocTh: 35.02.16 «Dxcnayamayus u pemMoHm CelbCKOX03AUCMBEHHOU
MexXHUKU U 060pPyO008aAHULY
Hucunnnvuaa: Mamemamuxa

1. Omnpenenenue MHOrorpanHuka. OCHOBHBIE 3JIEMEHTHI MHOTOTpaHHUKa (pEOpa,
BEPIIMHBI, JUArOHaNIN). BeIMyKIible MHOTOTPAaHHUKHU.
2. Pemmre mokaszaTenbHBIC YPAaBHCHHUS:

1) 47=1; 2 ljx=i
)47=1: ) (3] -

3. VipocTure BelpakeHus: 1)432 212 -4z 0y g2 L g2

[IpenonaBarens E.M.
AnpoBa

BITOY BO «I'psA30BelKuii MOTUTEXHUUECKUI TEXHUKYM»

JK3aMeHAIMOHHBIN Ouytet Ne 2
CnennanbHOCTb3).02. 16 «Ixcnayamayus u peMOoHm CelbCKOXO3AUCMBEHHOU
MexHUuKu u 060py008aHUsLY
Hucunnnuna: Mamemamuxa

18.Onpenenenue npusmMbl. OCHOBHBIE AJIEMEHTHI TPU3MbI (OCHOBaHUSI,
OOKOBbIE I'paHU, OOKOBBIE pEOPA, JUATOHAL IPU3MBI, BHICOTA).
JnaronanbpHas MIOCKOCTh MPU3MBbI. BUIbI TpU3M.

2. Pemnte uppalimoHanbHble ypaBHEHUS: 1) Jx =2 2) V2x-1=x-2

3. CKOJIBKO pa3IMYHBIX TPEX3HAYHBIX YUCET MOKHO COCTaBUTH U3 UMD

1,2,3,4,5 ipu yCTIOBUY, YTO B KAKJOM YUCIIE HET OJUHAKOBBIX IUQD.

IIpenogaBarenn E.M.
AnpoBa
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BITOY BO «I'psA30BeUKUli MOTUTEXHUUECKUI TEXHUKYM»

JK3aMeHaAllMOHHBbIN Omietr Ne 3
CnenmansHocTh: 35.02.16 «Dxcnayamayus u pemMoHm CelbCKOX03AUCMBEHHOU
MexXHUKU u 060py008aHusLy

Jucnunnuna: Mamemamuka

1. Ompenenenue mapamieienunena. Buasl mapaiiencuueios.
[IpssMoyrosbHEI mapatenenumen. CBoiCcTBa mapasule/Ienue/a.
2. _
2. Pemnte mokasarenbHble ypaBHCHHS: 1) 0,3%%=1; 2) 9-4-3'+3=0

3. Haiture mpomssoznbie Gynkmmit: 1) f(x)=x>-x; 2) f(x)= 4; —~ 2)15
x+

IIpenogaBarenn E.M.
AnpoBa

BITIOY BO «I'psA30oBenKkuii MOMUTEXHUIECKUN TEXHUKYM»

JK3aMeHAlMOHHBIN Ouitet Ne 4
CnenmansHocTh: 35.02.16 «Dxenayamayus u pemMOoHm CelbCKOX03AUCMBEHHOU
MexHuKu u 060py008aHusLy
Hucnunnuna: Mamemamuka
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1. Onpenenenne nupamuasl. [lonyuenne nupamuibl. OCHOBHBIE AIIEMEHTBI
nUpaMuIbl (BEpILNHA, BBICOTA, AUArOHaIbHas IUIOCKOCTh) [IpaBuiibHas
nupaMuja. AnopemMa npaBUIbHON MUPaMUIBI.

2. PemmnTe nokasarensHbie HepaBeHeTBa: 1) 31 < 81; 2) @j < %
3. Haiitu HauOoJbIliee ¥ HAUMCHBIIICE 3HAYCHHS (DYHKIIHH
f(X)= 2x°+3%%-36x na ompeske [-4;3];
[IpenonaBarens E.M.

AnpoBa

BITOY BO «I'psA30BeUKUl MOTUTEXHUYECKUI TEXHUKYM»

JK3aMeHAllMOHHBI Ouster Ne 5
CneunanbHOCTh: 33.02.16 « xcnayamayus u peMOHm CelbCKOXO3AUCEEHHOU
MexHUuKu u 060py008aHUsLY
Hucunnnuna: Mamemamuka

1. Omnpenenenue mapamienenumnenaa. [IpsMoyroabHBIN MapaieaenTune].
CaolicTBa rpaHel ¥ 1MaroHajiei napamieaenunesa.

3x -2
2. Pemnte mokasarenbHble ypaBHeHHs: 1) (%) = [%) : 2)9"’=81
3. Haiigure nponssonubie dyukumii: 1) f(X)=13x*+26; 2) f(x)= 2-2x
Y —
[IpenonaBarenn E.M.

AnpoBa

BITIOY BO «I'psi30BelKniA MOJTUTEXHUIECKUA TEXHUKYM
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JK3aMeHALMOHHBIN OusteT Ne 6
CnenmansHocTh: 35.02.16 «Dxcnmyamayus u pemMoHm CenbCKOX03AUCMBEHHOU
MexHuKu u 060py008aHusLy
Jucnunnuna: Mamemamuka
Onpenenenue nupaMulpl. Yced€éHHas NUpaMyja. OJIEMEHTbl yCEYEHHOMU
nupamubl (OCHOBaHMsI, BbicOTa). [IpaBuiibHas yceu€HHas TUpaMHIA.

2. Pewnre mokasarenbHbIe HepaBeHeTBa: 1) 37> 9; 2) 27 2%

3. HaiitTu HanbombIiee 1 HaMeHbIIee 3HAYCHUS (PYHKIUU:
f(X)= x*+3x*-9x na ompesxe [-4;0];

[IpenonaBarens E.M.
AnpoBa

BITOY BO «I'psA30BeLKUli MOTUTEXHUUECKUI TEXHUKYM»

JK3aMeHAllMOHHBI Ouster Ne 7
CnenuanbsHOCTb: 35.02.16 «Ixcniyamayus u peMOHmM CelbCKOXO03AUCMBEHHOU
MexHUuKu u 060py008aHusLy
Hucunnnuna: Mamemamuka
1. Onpenenenune nmpusMbl. OCHOBHBIE AJIEMEHTHI TPU3MBI (OCHOBAHUS,
OoKOBbIE TpaHu, OOKOBBIE PEOpa, BbicoTa). [lepneHauKyIIpHOE ceueHue
npu3Mbl. bOkOBas MOBEPXHOCTH MPU3MBI. bOKOBAsi MOBEPXHOCTH MPSMOU

PU3MBI.
2. Pemnte mokasatenbHble ypaBHeHHS: 1) [%} :8il ; 2)9%-4-3"+3=0
3. Haiigure npoussoxnbie dyukmmii: 1) f(x)=8x*-16; 2) f(x)= 32_ 4x
+x
IIpenonasaresns E.M.

AnpoBa
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BITIOY BO «I'psi30BelKUI MOJIUTEXHUIECKUA TEXHUKYM

JK3aMeHAUMOHHbIN OusieT Ne§
CnennanbsHOCTh: 35.02.16 « xcnayamayus u peMOoHm CelbCKOXO3AUCEEHHOU
MexHuKu u 060py008aHUsLY
Jucnunnuna: Mamemamuka

1. Onpenenenue nmpuaMbl. OCHOBHBIE 3JIEMEHTHI MPU3MbI (OCHOBAHMS,
OOKOBBIE TpaHU, OOKOBBIE PEOpa MPHU3MBI, BbIcOTa). OOBEM
IpsIMOYTOJIbHOTO Napaienenuneaa. O0bEM MPU3MBI.

2. PemuTe mokasareiabHbIe HepaBeHCTBa: 1) @J > % . 2)37" <9

3. Haiitu HanOoJiblee ¥ HauMeHbLIee 3HaYeHUs1 (PYHKIIMH:

f(X)=%x3-2X2+3 Ha ompesxe [-1;2];

[IpenonaBarenb E.M.
AnpoBa
OcHoBHasi IuTEpaTypa AJs CTY/IeHTOB

['eometpus. Yuebnuk ais 10-11kmaccos - Atanacsa JI.C. u ap.

byry3os B. @., [Ipaconos B. B. / ITox pen. Canosauuus B. A.

Martemaruka: anredpa 1 Ha4allo MaTeMaTHYeCcKoro aHaiau3a, reomerpus. ['eomerpus. 10-11
kiaccel, 2019 1.

JlonoIHUTeILHAS JIUTEpaTypa

Marematuka: yueoHoe mocoobue / Kapbaunnckas H.b., Jledenera E.C., Xaputonosa E.E.,
YepuenoB M.M. [u ap.]. — DNeKTpoH. TeKCTOBbIE AaHHbIe. — M. : Poccuiickuii
rOCYJIapCTBEHHBIN YHHUBEPCHUTET TpaBocynusi, 2017. — 342 C

Anumos L. A. u op. Maremaruka: anreOpa 1 Hadajla MATEMaTUYECKOTO aHAJIN3a, T€OMETPHS.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a (0a30BbId U yriryOaeHHbIH ypoBan).10—11
Kiaccel. — M., 2018.

bawmaxos M. M. MaremaTuka. COOpHHK 3a/1a4 TpoMIIbHOM HanpaBieHHocTH: yuel. [Tocobue
IUTSL CTYJI. yUpekaeHut cpesl. mpod. oobpazoBanus. — M., 2018.

BbammvakoB M. U. Matemaruka. 3agaqyHuk: yue0. mocoOue Ajs CTyA. YUpexKIeHUH cpell. mpod.
obpazoBanus. — M., 2018.
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s npenogaBaresiei

1. Koncruryuus Poccutickoit ®@enepannn (mpuHsaTa BCEHapOAHbIM rojsocosanueM 12.12.1993)(c
Y4ETOM TONPABOK, BHECEHHBIX (peepaibHbIMU KOHCTUTYITMOHHBIMU 3aKOHaMu P® o momnpaBkax
Kk Koncrurymun P® ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-DK3) // C3 PD. — 2009. —Ne
4. — Crt. 445.

2. @enepanbHblil 3aK0H OT 29.12. 2012 Ne 273-D3 (B pen. penepanbubix 3akoHoB ot 07.05.2013
Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2018 Ne 11-@3, ot 03.02.2018 Ne 15-@3, ot 05.05.2018 Ne 84-
®3, oT 27.05.2018 Ne 135-D3, ot 04.06.2018 Ne 148-D3, ¢ uzm., BHeceHHbIME DeiepaibHbIM
3akoHOM 0T 04.06.2018 Ne 145-D3) «O06 obpazoBanuu B Poccuiickoii Deneparum.

3. IIpuka3z Muno6puayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHHH GeaepaaTbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOI0 CTAHAAPTA CPEAHETO (TIOTHOTO) 00IIEro 00pa30BaHM.
4. ITpukaz MunoOpnayku Poccun ot 29.12.2018 Ne 1645 «O BHecenuu uzmenenui B [Ipukas
MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®deneparmm ot 17.05.2012 Ne 413 “O6
yTBEepXKIeHHH (heaepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTa CPEITHETO
(momHOTO) 00IIer0 00pa3oBaHUS .

5.ITucemo JlenapramMeHTa rocy1apcTBEHHOM MOJUTHKH B cepe MOATOTOBKU pabOvHX KaJIpoOB U
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pekomenaanuu mo opraHu3aiim
HOJIYYCHUS CPEHEro 00IIero o0pa3oBaHus B Ipe/iesiaX OCBOCHHS 00pa30BaTeIbHBIX IPOTPaMM
CpeaHero npogeccnoHaIbLHOro 00pazoBaHms Ha 0a3e OCHOBHOTO O0IIETO 00pa30BaHMUs C YIETOM
TpeOoBaHUH (eliepaibHbIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U IMOJy4aeMON
npodeccuu MM CIIENUAILHOCTH CPETHETo MPo(ecCHOHAIBHOTO 00pa30BaHUs.

HNHTepHeT-pecypcenl:

1. Exponenta.ru http://www.exponenta.ru Komnanus Softline. O6pa3zoBarenbHbiit
MaTeMaTUYECKUN cailT. MaTepuasl A CTYJEHTOB: 3a/1a4il C PEIIEHUSIMH, CIIPABOYHUK
10 MaTeMaTHKeE, JIEKTPOHHbIE KOHCYJIbTAllUH.

2. Taszera «Matemaruka» U3znarennsckoro noma «llepBoe ceHTSIOps»

http://mat.1september.ru

Maremaruka B OTkpsiTOM KOJuTemke http://www.mathematics.ru

Marematrka u oopazoBanue http://www.math.ru

5. MocKOBCKHH IIEHTp HENPEPHIBHOIO MaTeMaTHueckoro oopasosanus (MLIHMO)
http://www.mccme.ru

6. Allmath.ru — Bcs marematrka B ogaom Mecte http://www.allmath.ru

7. EqWorld: Mup maremarnueckux ypaBuenuid http://eqworld.ipmnet.ru

8. Becs anemenrtapHas maremaTtrka: CpeqHssi MaTeMaTH4ecKass MHTEpPHET-IIKOJIa
http://www.bymath.net

9. Teomerpuueckuii mopran http://www.neive.by.rul

10. T'paduxu dynkuuii http://graphfunk.narod.ru

11. JIlunakTuueckue MaTepuansl o HHGOpMaTHKE U MaTeMaTHKe
http://comp-science.narod.ru

12. [TuckpetHas maremaTuka: anroputmsl (mpoexkt Computer Algorithm Tutor)
http://rain.ifmo.ru/cat/

13. EI'D no mareMaTHKe: MOArOTOBKA K TECTUPOBAHUIO
http://www.uztest.ru

14. 3amauHuK A1 OATOTOBKH K OJIMMITHaaaM 1o maTemartuke http://tasks.ceemat.ru

15. 3anumarenpHas MaTeMaTHKa — IIKOJIbHUKAM (OJIMMITUAJIbI, UTPBL, KOHKYPCHI 110
marematuke) http://www.math-on-line.com

16. Unarepuer-tipoekT «3amaun» http://www.problems.ru

17. Marematuueckue 3Troab! http://www.etudes.ru

~ow
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18.

19.

20.
21.

22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.
33.
34.

35.

36.

37.

MaremaTtuka on-line: cipaBouHast HH(GOpMaIs B IOMOIIb CTYACHTY
http://www.mathem.h1.ru

Maremaruka B OMOIIb NIKOJIBHUKY ¥ CTYACHTY (TecThl O MaTtematuke online)
http://www.mathtest.ru

Maremaruka Juis IOCTymaouumx B By3bl http://www.matematika.agava.ru
Marematuka: KoHCyJIbTallMOHHBIN LIEHTP MPENoaBaTesie U BbITYCKHUKOB MI'Y
http://school.msu.ru

Maremaruka u nporpamMmmupoBanue http://www.mathprog.narod.ru

MareMaTHueCKUE OJIMMITHA/IbI U OJTUMITHAIHbIC 3a1aun http://www.zaba.ru
MeskayHapoaHblii MaTeMaTHUeCKui KoHKype «Kenrypy» http://www.kenguru.sp.ru
MockoBckas MaTeMaTHUYeCcKasl OJIMMIINAJA IIKOJIbHUKOB
http://olympiads.mccme.ru/mmo/

Peme6nuk.Ru: Bricimast MatemaTrka u 3KOHOMETPUKA — 3aJ1aui, PeIICHHS
http://www.reshebnik.ru

Caiit anemenTapHoit Matemaruku Jmutpus ['ymmna http://www.mathnet.spb.ru
TypHup ropoioB — MexayHapoaHas MaTeMaTUYECKas OJMMITNAAA JJI IIKOJIbHUKOB
http://www.turgor.ru

Caiir MOuH P® http://www.edu.ru

http://www.mat.ru

Oo6repoccuiickuii Mmaremarudeckuii mopran Math-Net.Ru http://www.mathnet.ru
Penierurop no maremaruke: http://ege-ok.ru/category/c2-2012/

EI'D nopran .IToaublii Kypc Teopuu u npakTuku ajst pemienus C2  http://4ege.ru/online-
matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-resheniya-s2.html

Caiir: InternetUrok.ru http://www.interneturok.ru/ru/school/geometry/10-klass/itogovoe-
povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0

Caiit: @ecTuBaib NEAATOTNYECKUX UAEH «OTKPBITBIA YPOK».
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-
n6ye&cof=FORID%3A9&ie=UTF-
8&qg=Yront+mexay+mnockoctamu&sa=Ilonck&siteurl=festival.lseptembe
TpenupoBounslie u Auarnocruyeckue paborel o MHUOO Ha 2018-2015 yu.ron.
http://www.ctege.info/chto-nado-znat-0-ege-2013/grafik-trenirovochnyih-
idiagnosticheskih-rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-
polugodiya-zadaniya-otvetyi-kriterii.html

Caititr MU®U: http://live.mephist.ru/show/mathege-solutions/C2/
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