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JIMCT IEPEYTBEPXJIEHUWSA




O01Me noJ1oKeHus
Pe3yanaT0M OCBOCHUs OUCHUIIIIMHBI SBJISICTCA OCBOCHHC 3HaHI/II‘/JI nu YMGHI/II\/JI (HpeIIMeTHBIX

pe3yabTaToB 00ydeHus). PopMoi aTTecTaluy M0 JAUCLUILIMHE sBIsETCsA 3K3aMeH. MTorom sk3ameHa
SBIICTCS OLEHKAa 3HAHUM M yMeHHI oOyuaromierocs mo msaTuOamuibHON mikane: "5"(otauynHo), "4"
(xopoo), "3" (ynoBiaeTBOpUTENbHO) "2" (HEYLOBIETBOPUTEIBHO).

DK3aMeH MPOBOAUTCS B (hOpME BHIMIOTHEHHMS 3a/1aHNi Ha 0a3e MHCTUTYTA.

1. Pe3yabTaThl 0CBOEHUSI JUCIHUIIMHBI, NOAJIeKAIME IPOBEPKe HA IK3aMeHe.
1.1. B pe3yabTaTe aTTeCTAIMM MO JUCHUIIMHE OCYHIECTBISAETCH KOMILJIEKCHAS MMPOBEPKa
CJIeAYIOUIUX NMPeIMeTHBIX Pe3yJbTATOB 00yUeHNsI:

KoHTpoJb 1 o1ieHKa pe3ysIbTaTOB OCBOCHUS TUCIMIUIMHBI OCYIIECTBIICTCS MPENOIaBaTelieM B
MpoLecce MPOBEACHUS MPAKTUYECKUX 3aHATHI, TECTUPOBAHMSI, @ TAKKE BHITIOJHEHUS 00yYarOIIUMHUCS

VHJMBHUIYQJIbHBIX 33JIaHUN, IPOEKTOB, HCCIICIOBAaHU.

PesyabTaThl 00yyeHus

®opMbl 1 METOAbI KOHTPOJISI U
(IIpexmeTHbIe pe3yabTaThI)

OLICHKHU Pe3yJIbTATOB 00y4YeHHUs

c(OpPMUPOBAHHOCTh TPEACTABICHUH O MaTEMaTHKE | BHINIOJIHEHUWE 33JaHUil B  TECTOBOH
KaK 4acTU MHUPOBOM KyIbTYphl 1 MECTe MaTeMaTHKHU B | popme

COBPEMEHHOW LMBWIM3AIMHU, CIIOCO0AX OIMMCAHUS
SIBJICHUI peaJbHOIO MUpa Ha MATEMaTHYECKOM SI3BIKE;

c(hOpMUPOBAHHOCTH MpECTaBICHUI O | BBIMIOJIHEHUE 33JJaHUl B  TECTOBOM
MaTEeMaTHYeCKUX  TMOHATUSAX  KaKk  BaXHEWmuX | ¢popme

MAaTEMaTUYECKUX MOJIEISIX, MO3BOJISIOMINX OMUCHIBATH
M U3y4aTbh pa3HbIE MPOLECCHl U SABJICHUS; TOHUMAaHUE
BO3MOXHOCTH AKCMOMaTHUYECKOTO MMOCTPOEHUSA
MaTeMaTUYECKUX TEOPUI

BJIAACHUC MCETOJAaMHM J0Ka3aTCJIbCTB W aJITrOPUTMOB | BBIIIOJIHCHUC ynpa)KHeHI/Iﬁ
peuicHus, YMCHHE UX HNPUMCHATH, IMPOBOAUTD
A0Ka3aTCIbHBIC PACCYKACHUA B XOAC pCIICHUA 3a/1a4

BIIaJICHUE  CTAHJAPTHBIMM  IIPUEMaMU  PELICHUSA | BBIIIOJIHEHUE YIPAXHEHUN
palMOHAIBHBIX U UPPALMOHAIBHBIX, MOKA3aTEIbHBIX,
CTCIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, HUX CHCTEM; HCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHCJIE JJIs IOUCKA
IIyTH PELICHMS W WIUTIOCTPAlUU PELICHUS YpPAaBHEHUU
Y HEPABEHCTB

c(hOpPMHUPOBAHHOCTh TPEJCTaBICHUNH 00 OCHOBHBIX | BBIITOJTHEHUE YIIPAKHEHUH
MOHATUAX, HAEIX H METOJaXx MaTEeMaTH4YeCKOro
aHaiIM3a

BJIAJICHUE OCHOBHBIMU IIOHATHUAMH O IIJIOCKUX U | BBIIIOJHEHUE YIIPAXHEHUN
MIPOCTPAHCTBEHHBIX T'E€OMETpPUYECKUX (urypax, ux
OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpuyeckue (GUrypsl Ha 4epTexax,
MOZCIAX M B PpPEAIBHOM MHpE;, IIPUMEHEHUE
U3YYEHHBIX CBOMCTB TreoMeTpuyeckux ¢uryp u




dbopMyn Ui perieHnsi TeOMETPUUECKHX 3a/1a4 U 3a7a4
C IPAKTUYECKUM COZCPKaHUEM

Cc()OPMHUPOBAHHOCTh MPEJCTABICHUNH O Mpoleccax M
SABJIICHUSAX, WMEIOIIUX BEPOATHOCTHBIA  XapakTep,
CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHDE,
OCHOBHBIX  IIOHATHAX  JJEMEHTapHOM  TEOpUH
BEPOATHOCTEW; YMEHHUH HaxOOuUTb U OLICHUBATH
BEPOATHOCTH HACTYIUJICHUS! COOBITUN B INPOCTEHIIMX
IIPaKTUYECKUX CUTyaLUsIX " OCHOBHBIC
XapAKTEPUCTUKHU CIIy4alHbIX BEJIWYNH;

BBITTIOJTHEHHUEC ynpa)KHeHI/If/'I

BJIaJICHUE  HABBIKAMU  MCIIOJb30BAaHUSA  T'OTOBBIX
KOMITBIOTEPHBIX IIPOrPaMM IIPH pELICHUU 33134

BBITTIOJTHEHHUEC ynpa)KHeHI/If/'I

c(OpPMUPOBAHHOCTh MPEACTAaBICHUN 00 OCHOBHBIX

BBEIOJIHEHHE 3aJaHUM B TECTOBOU

MOHATHSIX, HWICIX H METOAaX MaTeMaTH4ecKoro | ¢gopMme, BHITOJHEHUE YITPAKHEHUN
aHanM3a
chOpPMUPOBAHHOCTh ~TMOHSITHMHOTO  alapara 1O | BHIOJHEHHWE 33aJaHUil B  TECTOBOK

OCHOBHBIM paszfejlaM Kypca MaTeMaTHK{; 3HaHUU
OCHOBHBIX T€OpeM, (POpMYIT U YMEHHUS UX NMPUMEHSTH;
YMEHUSA  JOKa3blBaTb  TEOPEMbI M  HAXOAUThb
HECTaHJAPTHBIE CIOCOOBI PELICHUs] 3a1a4

(hopMe, BBIOTHEHHUE YIIPAKHEHHA

c(OpMUPOBAHHOCTh YMEHUN MOJICTHPOBATh peajbHbIe
CUTYyallud, HCCJIEN0BaTh IIOCTPOCHHBIE  MOJEIH,
HWHTEPIPETHUPOBATH MOJTYUCHHBINH pe3yIbTaT

BBIIIOJTHCHHUEC ynpa)KHeHI/Iﬁ

c(OPMUPOBAHHOCTh TPEACTABICHUNH 00 OCHOBHBIX
MOHATHUSIX MaTeMaTHYeCKOTr0 aHaIn3a U UX CBOMCTBAX,
BJIAJICHUE YMEHHUEM XapaKTepu30BaTh IIOBEJCHUE
(GyHKIUH, UCMONB30BaHUE TMOTYYCHHBIX 3HAHUU IS
OMMCAHUs U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH

BBIIIOJIHEHME 3aJaHUil B TECTOBOU
(hopMe, BBIOTHEHHE YIIPAKHEHHHA

BJIQJICHUE YMEHUSAMH COCTABJICHHS BEPOSTHOCTHBIX
MOZENIed 1O YCIOBUIO 3aJa4d M  BBIYUCICHUS
BEpPOSITHOCTH HACTYIUJICHUS COOBITUM, B TOM YHCIIE C
npuMeHeHneM GopMys KOMOMHATOPUKH M OCHOBHBIX
TEOpEM  TEOPUH  BEPOSATHOCTEH;  HCCIETOBAHMS
CIIy9alHBIX BEJTMYHH M0 UX PACHPEICTICHUIO

BBIIIOJIHEHME 3aJaHUil B TECTOBOU
(hopMe, BBITIOTHEHHE YIIPAKHEHHHA

2. OneHka ocBoOeHHA TECOPETUIECCKOI'0 KypcCa TUCHHUIIIMHBI

2.1. KOHTpOJII)HbIe BOIIPOCKHI IJISI OCHKH YCBOCHUSA 3HAHMM:

Copnepxanue o0yyeHus

XapaKTepuCcTHKA OCHOBHBIX BU/0B 1eATEJIbHOCTH CTYAEHTOB
(Ha ypoBHe Yy4eOHBIX J1€eiicTBHIN)

Beenenne Pone MaTeMaTHKH B HayKe, TEXHUKE, SKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKOHN NeSTeTbHOCTH.
Llenu u 3amaun U3ydeHUss MAaTEMaTHKHU TIPU OCBOCHUH Tpodeccuu
nporpammucTta (cneuuanbHocTu «lIporpammupoBanue B
KOMITBIOTEPHBIX CUCTEMAX)»)

AJITEBPA

PazBurtue nousaTud o
Yyuciae

Ilenple n panmoHaNbHbIE YUCHa. [[efCTBUTENBHBIE YHCIIA.
[TpuGinKeHHbIE BEIYUCIICHUS.
KomruiekcHsle uncna.

KopHu, crenenn,

IlousTue KOpPH n- CTCIICHU, CBOMCTBa paarKaJIOB U IMpaBUJid




Jorapu@msl

IIpeoOpa3oBanue
ajnredOpanmyecKkux
BbIPAKEHH I

CpaBHEHUS KOpHEH.

O3HaKOMJIEHHUE C TOHATHEM CTENEHU C JEMCTBUTEIbHBIM
IIOKA3aTeJIEeM.

DopMyJIMPOBAaHUE ONIPENEICHUS KOPHS U CBOWCTB KOPHEH.
[ToHsiTHsI cTENEHN C NENCTBUTEIIBHBIM I10KA3aTEIEM.
@OopMyIMPOBAHUE CBOWCTB CTEIICHEM.

[IpuMeHEeHnEM KOPHEH U CTENIEHEH TP BBIYMCICHUHU CPEIHMUX,
JICJICHUU OTPE3Ka B «30JIOTOM CEUCHHUM.

ITpeoOpa3oBanne pallOHAIBHBIX, UPPALUOHAIBHBIX CTEIIEHHBIX,
NOKa3aTeIbHbIX U JIOTapu(PMUUECKUX BBIPAXKECHUH.

OCHOBBI TPUTOHOMETPUH

OcCHOBHbBIC MOHATHSA

Panuannas mepa yria. BpamarenbHoe nBuxenue. CuHyc, KOCUHYC,
TAQHI'€HC U KOTaHIeHC 4ncia. PopMyIupoBaHue ONpeneacHuin
TPUTOHOMETPHUYECKUX (PYHKUIUH IJIs1 YTIIOB OBOPOTA U OCTPBIX
YIJI0B IPSMOYTOJIBHOTO TPEYTOJIbHUKA M 0OBACHEHHE MX
B3aUMOCBSI3H.

OcHoBHBIE @opmyuisl npuBeneHuss. PopMyiibl cinokeHns. PopMysibl yABOCHUS

TPUTOHOMETPHYECKHE ®opMyIibl TOJIOBUHHOTO YTJIA.

TOXK/IECTBA

IIpeoGpazoBanus [IpeoOpa3zoBanmre CyMMBbI TPUTOHOMETPUUECKUX (DYHKIIHIT B

NPOCTEeHIINX MIPOU3BE/ICHNE U TPOU3BEICHUS B CyMMY. BbipakeHue

TPUTOHOMETPHYECKHX TPUTOHOMETPUYECKUX (QYHKIIUN Yepe3 TAHTCHC MOJTOBUHHOTO

BbIPasKeHn i aprymenTa. CBoiicTBa CUMMETPHUU TOUYEK HA €IMHUYHOMN
OKPYXHOCTH ¥ IIPUMEHEHHE UX JIJIsl BBIBOJA GOPMYJ IIPUBEICHUS

IIpocreiimme [Ipocreiimine TpuroHoMerpuueckue ypapuenus. IIpocreiimue

TPUTOHOMETPHYECKHE TPUTOHOMETPUYECKHE HEPABEHCTBRA.

YPaBHEHHS] M HEPABEHCTBA

APKCHHYC, aDKKOCHHYC,
apPKTAaHI'€HC Yuc/Ia

[ToHsATHS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKIIHIA.
Omnpenenenue apkCUHyca, apKKOCUHYca, apKTaHT€Hca

yucia, GopMyIMPOBAHUE UX, U300paKeHUE HA €IMHUYHON OKPYXK-
HOCTH.

®YHKIINHU, UX CBOMCTBA U TPA®UKH

DOYyHKIUH.
Ilousitue o
HeINpepbIBHOCTH (PYHKIUU

[ToHsiTHE TEpEMEHHOMN, TPUMEPBI 3aBUCMOCTEN MEXITY
NEPEMEHHBIMH.

[TonsTus rpaduka, onpeaesneHue NPUHAIICKHOCTH TOUKH rpaduky
(GyHKIIH.

Onpenenenue GyHKINU, GOPMYIUPOBAHHE €TO.

O6uacTh onpeneneHuss 1 MHOXKECTBO 3HaUEHU; rpa@uk GyHKIUH,
HoCTpoeHHEe TrpapuKoB (PyHKIMIA, 3aJaHHBIX Pa3IMYHBIMU
croco0amH.

CpoiicTBa QyHKIUM.
I'padguyeckas
HHTepNpeTanus.
IIpumepsl
(GyHKUMOHANBHBIX
3aBHCUMOCTEH B
peajbHBIX Mpoueccax u
SIBJICHUSIX

MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,
nepUOANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HauOoJIbIlIee U HAMMEHbIIee 3HAUeHUS, TOUYKU SKCTpEMyMa.
I'padmueckas uaTepnperanus. [Ipumepsl GyHKITMOHATBEHBIX
3aBUCHUMOCTEHN B pEATIbHBIX MPOIECCAX U3 CMEXKHBIX AUCIUILUINH.
JlokazarenbHbIE pacCyKACHHS HEKOTOPBIX CBOMCTB JINHEMHON U
KBaJApaTUIHON (QYHKIIUHA, TPOBEACHHUE HCCIICIOBAHUS TUHEHHOM,
KYCOYHO-JTMHEWHOM, APOOHO-TMHEHHON U KBaIpaTUUHON (DyHKIIHIA,
MOCTPOEHUE UX IrpaUKOB.

OopatHblie pyHKUIMHU

[Tonsitne oObpaTHOM GHYHKIIHH.
[TonsiTrie cnoxHOM QYyHKIUU.




OO6nacth onpeeseHns ¥ 001acTh 3HaYCHUH 00paTHOM (YHKITHH.
['padux oOpaTHOH QyHKITUH.

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
(pynxuumn.

OopaTHbIe
TPUTOHOMETPHYECKHE
byHkunn

[TonsTHE HENPEPBHIBHOW NEPUOTUIECKON (PYHKINH,
dbopMynupoBaHUe CBOMCTB CUHYCA U KOCUHYC.

[TonsiTHE TApMOHUYECKHUX KOJICOAHUI U TPUMEPHI TapPMOHUYECKUX
Kosie0aHui /IS ONKUCAaHUS MPOIECCOB B (hU3HKE

U IPYTUX 00JIaCTAX 3HAHMUA.

[TonusiTust pa3pbeIBHOM Nepuoanyeckoit pyHkunu, hGopMyaupoBaHue
CBOMCTB TaHI'€HCA U KOTaHI'€HCA.

Onpenenennst GyHKIIUN, UX CBOMCTBA U TpadUKH.
[TpeoOpazoBanus rpadukoB. [lapamiensHbIil IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO OCEM KOOPAUHAT U CUMMETPHUSI OTHOCUTEIBHO
Hayajaa KOOpAUHAT, CHAMMETPHUS OTHOCUTEIIBHO MPSAMON y = X,
PaACTSKEHHUE U CKATHE BAOJIb OCEH KOOPMHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlociaenoBaTeILHOCTH

YucnoBas nociea0BaTebHOCTD, CIIOCOOBI €€ 3a7aHus U CBOICTBA
YHCJIOBBIX IOCIEI0BATEIIBHOCTEN, BEIYNCICHHUE €€ YJICHOB.

ITpenen nocnenosarensHocTH. CylllecTBOBaHUE TpEEIia
MOHOTOHHOM OTrpaHUYEHHOU NocieaoBareabHOCTH. CyMMUpOBaHHE
nocienoBarenbHOCTEN. beckoneuHo yObIBaroIas reoMerpuyeckast
IIPOrPECCHsi U €€ CyMMa.

IIpousBoaHas u ee
NpHUMEHeHHe

[TonsiTHE 0 MPOU3BOAHON (PYHKINH, €€ TEOMETPUICCKUHN U
buznvecKuit

CMBICII. YpaBHEHHE KacaTeIbHON K TpaduKy GyHKINH.
ITpon3BoHBIE CyMMBI, Pa3HOCTH, IPOU3BEACHMSI, YACTHBIE.
[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTapHbIX (pyHKUMi. [IpumMenenue
IPOM3BOIHON K UCCIIEI0OBAaHUIO (DYHKIMI U OCTPOCHUIO I'paMKOB.
[Tpon3BoHbIe 00paTHON (PYHKIMU ¥ KOMIO3UIUH (PYHKITHH.

IlepBooOpa3nas u
HHTErpaJ

[TonsiTHst HHTETpaja U MEPBOOOPA3HOM.
[TpaBua BeIUMCIICHUS IEPBOOOpa3HO U TeopeMbl HproTOHA—
JleiiOHuA.

YPABHEHUA U HEPABEHCTBA

YpaBHeHMS M CUCTEMBbI
YPaBHeHUil
HepaBeHncTBa M cuCTEMbI
HEPaBEHCTB € IByMHA
nepeMeHHbIMHA

PanmonaneHele, nppaloHaIbHbIE, IOKA3aTENIbHbIE

Y TPUTOHOMETPUYECKUE YPABHEHUSI U CUCTEMBI.
PaBHOCHIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE IPUEMBI UX PELICHNUs (pa3ioKeHne Ha MHOKHUTENH,
BBEJICHUE HOBBIX HEU3BECTHBIX, IIOJICTAHOBKA, rpaduyecKuit
meton). Kopau anrebpanueckux ypaBHEHUH, OHIATUS
WCCJIEI0BAHMS YPABHEHUM U CUCTEM YPaBHEHHUM.

Teopust paBHOCHIIBHOCTH YPABHEHHUM U €€ IPUMEHEHUS.
3anuch pelieHus: CTaHIapTHBIX YPaBHEHUN, IPUEMOB
npeoOpa30BaHusl YpaBHEHUH [l CBEICHUS K CTaHAAPTHOMY
YpaBHEHHUIO.

OO111e BONPOCHI pelIeHus] HEPaBEHCTB M UCIIOJIb30BAHNE CBOMCTB U
rpaduKoB PYHKITUH TP PEIICHUU HEPABEHCTB.

SQJIEMEHTHBI KOMBUHAT

OPUKH, TEOPUH BEPOSITHOCTEHN 1 CTATUCTHUKH

OcHOBHBIE MIOHATUSHA
KOMOUHATOPHKH

OcHoBHbIE TOHATHS KOMOMHATOpUKHU. CBOMCTBAa OMHOMHMHAIBHBIX
KO3 PHUIIHEHTOB.

[TpaBuiia KOMOMHATOPUKH U IPUMEHEHHE MTPU PEIICHUN
KOMOWHATOPHBIX 3a/1a4.

[ToHsITHsI KOMOMHATOPUKHU: Pa3MEIIEHUSIMHU, COUYETAHUSIMH,




NEPEeCTaHOBKAaMH U (POPMYIIaMu IJIs1 UX BBIYMCICHMSL.
bunom Herorona u tpeyronpHuk [lackass.

DJIeMeHThI TeOpHuu
BepPOSATHOCTEM

IIpencraBienue faHHBIX
(Tabdanubl, IMArpaMmbl,
rpaduxn)
I'EOMETPUA
IIpsimble ¥ MII0CKOCTH

B IPOCTPAHCTBE

CoObITHE, BEpOATHOCTH COOBITHSI, CII0)KEHUE U YMHOKEHHE
BeposaTHocTe. [lonsTre o He3aBuCMMOCTH COOBITUH. J[HCKpeTHas
cilyyaiiHas BEJIMYMHA, 3aKOH €€ pacIipe/iesiCHuUs.

YucnoBble XapaKTEPUCTUKU TUCKPETHOM CIy4ailHON BETUYHHBI.
[TonsiTre 0 3aKOHE OOJIBIITNX YHCETI.

[IpencraBienne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TpadUKH),
reHepalibHas COBOKYITHOCTb, BBIOOPKaA, cpefiHee aprupMeTHIECKOoe,
Meauana. [lonstue o 3aauax MaTeMaTUYECKON CTATUCTUKH.

B3aumHoe pacrionoxeHue AByX NpsMbIX B IPOCTPAHCTBE.
[TapannenbHOCTH psIMON U MIIOCKOCTH. [lapannensHoCTh
m10ckocTen. IlepreHIuKynsapHOCTb NPSMOM U INIOCKOCTH.
[TeprieHaAMKYISIp U HAKJIOHHAS. YTOJI MEXIY MPSAMOU U
IJIOCKOCTHIO. [IByrpanHbIil yrom.

VYron mexay miockoctsimu. llepneniukyaspHOCTh ABYX
IIJIOCKOCTEM.

['eomeTpuyeckue npeodpazoBaHuUs MPOCTPAHCTBA: MapalIeIbHbINA
IIEPEHOC, CHMMETPHSI OTHOCUTENBHO TJIOCKOCTH.
[TapannensHoe npoektupoBanue. [1nomans oproronanbHoOR
npoekuuu. M3o0paxeHne npocTpaHCTBEHHbBIX PUTyp.

MHOrorpaHHUKHU

Bepuunsl, pedbpa, rpaHu MHOTrorpaHHuka. Pazseprka.
MHororpanssie yrisl. Beinmykieie MHOrorpanHuku. Teopema
Ditnepa.

[Ipusma. [Ipssmas u HaknoHHas npusma. [IpaBunbHas npusma.
[Mapamnenenunen. Ky6. [Tupamuna. [IpaBunsHas nupaMua.
VYceuennas nupamuaa. Terpasap.

CummeTpun B KyOe, B mapajulesienuIieie, B MPU3Me U TUPaMUIe.
Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBienue o npaBUIbLHBIX MHOTOIPaHHUKAX (TETpa’pe, Kyoe,
OKTas/ipe, JOJEKadIpe U UKOCAIPe).

Tesa u moBepxHOCTH
BpAallleHUs

[{winsap u KoHyc. YcedeHHbI KOoHyc. OCHOBaHUE, BBICOTA,
OO0KOBasi MOBEPXHOCTH, OOpa3yroas, pazsepTka. OceBbie CEUEHUs U
CeueHMsl, napajiesIbHble OCHOBaHMIO.

[ap u chepa, ux ceuenus. KacarenpHas III0CKOCTb K cdepe.

I/I3Mepe}mﬂ B reOMETpUM

O06nem u ero usmepenue. UurerpanbHas popmyna oobema.
dopmyiel 00beMa Ky0a, IPSMOYTOJILHOTO IMapalieIeIuIIe a,
MPU3MBI, IUIHH]IPA.

dopmyel 00beMa THpaMUIBI U KOHYca. DopMyIThl TUTOIIA N
MOBEPXHOCTEH IIIIMHIpPA U KOHYyca. DopMyIbl oObema mapa u
rIomaau chepsl.

[Tono6ue Ten. OTHOILIEHUS TIIOMIAEH TOBEPXHOCTEH U 00BEMOB
MOJOOHBIX TE.

KoopanHatsl 1 BEeKTOPbI

ITonsiTne BekTOpa. JlekapToBa cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
CBolicTBa BEKTOPHBIX BEJIMYMH, IIPABUIIA PA3JI0OKEHNS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABUIT HAXO0XKJIEHUS KOOPAUHAT
BEKTOPA B IPOCTPAHCTBE, TPABWII AEHCTBUI ¢ BEKTOPAMHU,
3aJJaHHBIMU KOOPJMHATAMHU.

[TpsamoyronbHas (1ekapToBa) CUCTEMa KOOPIUHAT B IPOCTPAHCTBE.
dopmyra pacCTOSHUS MEXAY ABYMs TOUKaMU. Y paBHEHUs cephl,
IJIOCKOCTH U NIPSIMOM.




Bekropel. Moaynb BekTopa. PaBeHCTBO BEKTOpPOB. Cll0KEHHE
BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yncio. Pa3noxkeHnue BeKTOpa 1o
HaAIpaBIICHUSM. YTOII MEXy IByMs BekTopaMu. [Ipoekiins BekTopa
Ha ocb. Koopaunats! BekTopa. CkajasipHOE IPOU3BEICHHUE

BEKTOPOB. BEKTOPHOE YpaBHEHUS MPSMOI U MIOCKOCTH.

2.2. TunoBble 3a1aHUs 1JI51 OLIEHKU OCBOEHHBIX YMEHUIi:

Copepxanue o0ydeHus

XapaKkTeprCTUKa OCHOBHBIX BUJIOB YY€OHOU JICATEIIEHOCTH CTYICHTOB
(Ha ypoBHE Y4EOHBIX NEHCTBHIN)

AJITEBPA

Pa3zButHne nmonsrus o
qucie

Beinonnenue apudmernyeckux IeHCTBUI HaJl YUCIIaMU, COYETAas yCTHBIE U
[IMCbMEHHBIE IPUEMBI.

Haxoxxaenue npubamKeHHbIX 3HAYCHUH BEJIMYHMH U ITOTPELIHOCTEH
BBIYUCIICHUH (a0COMIOTHON M OTHOCHTEIBHOI ); CPaBHEHHE YHCIOBBIX
BBIPAYKECHMUIA.

Haxoxnaenue omn6ok B npeoOpa3zoBaHUSAX U BBIUUCIEHUSIX (OTHOCUTCS KO
BCEM ITYHKTaM IPOTPaMMbl)

KopHu, crenenn,
Jorapu(pmsl

Brrunciienne u cpaBHEHUE KOPHEH, BBITIOJIHEHUE TPUKUIKHA 3HAYEHUS
KOpHS.

[Ipeobpa3oBaHue YHCIOBBIX M OYKBEHHBIX BBIPAXKCHHM, COICPIKALTUX
paguKanbl.

BrimonHenne pacderoB mo GopMyiiaM, CoIEpKalIuM PaIiKabl,
OCYILIECTBIISIS HEOOXOUMbIE TIOJICTAHOBKH M MPEOOPa30BAHMUSL.
Onpenenenre paBHOCUIBHOCTH BBIPAXKEHUM ¢ pagukaiamu. Pemenue
MPPALMOHATIbHBIX YPABHEHUM.

Haxosxienne 3Ha4eHHI CTETICHH, UCTIOIB3YS ITPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceiBaHUE KOPHS N-i CTETIEHH B BUE CTETICHH C IPOOHBIM MTOKa3aTesieM
1 Ha000pOT.

®opMyJIMPOBAHUE CBOMCTB CTENEHEN. BhIuncieHne cTenexei ¢
palMOHAIIBHBIM NIOKA3aTEJIEM, BBIIIOJIHEHUE IPUKUIKNA 3HAYEHUSI CTENICHH,
CpaBHEHUE CTEIICHEMN.

[Ipeobpa3oBaHue YHCTOBBIX M OYKBEHHBIX BBIPAXKECHHM, COIEPIKAIIIX
CTEIEHU, IPUMEHSISI CBOKMCTBA. PellleHre MoKa3aTeIbHbIX YPABHEHHUI.
O3HakoMIJIeHHE C MPUMEHEHHEM KOPHEU U CTENEeHE! MPU BBIYMCICHUH
CpEeOHUX, ACICHUU OTPE3Ka B «30JI0TOM CEYEHUNY. PellleHne mpukiIaaHbix
3a71a4 Ha CJIOYKHBIE ITPOLEHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHH I

Brinonnenue npeodpa3zoBaHuil BRIpAXKEHHH, pUMEHEHHE (PopMyIL,
CBSI3aHHBIX CO CBOMCTBaMU CTENEHEN U lorapu(mMoB.
Onpenenenne o0aacTu JOMYCTUMBIX 3HAUEHUH JTOrapu(pMUUIECKOTO
BbIpakeHus1. Perenue orapuMuyeckux ypaBHEHH

OCHOBBI TPUTTOHOMETPHUHA

OcHOBHBIC TOHATHSA

N3yuenue paainaHHOTO METO]a U3MEPEHHUS YIJIOB BPAICHUS U UX CBSI3H C
rpaxycHoil Mmepoii. MI300pakeHne yriioB BpalieHus: Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYUHBI YTJIa C €r0 PACIOJIOKEHUEM.

dopMmyIHpoBaHUE OINPeIeICHUI TPUTOHOMETPHUUECKUX QYHKIUH 1715
YIJI0B TOBOPOTA M OCTPBIX YIIIOB MPSIMOYTOJILHOT'O TPEYTOJIbHUKA U
00BICHEHHE UX B3aUMOCBS3H

OcHOBHBIE
TPUTOHOMETPUYECKHUE

IIpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECCTB JJIs BHIYMCIICHUS
3HaYEHUN TPUTOHOMETPUUECKHUX (QYHKIUHI 1O OJTHOM U3 HUX




TOXKIECTBA

IIpeodpa3oBanus N3ydyeHne 0CHOBHBIX (hOPMYI TPUTOHOMETPHUH: POPMYJIbI CIIOKESHHUS,
npocTefmux yIBOCHUS, MPEOOPa3OBaHMsI CyMMbI TPUTOHOMETPHUECKUX (DYHKIIUN B
TPUTOHOMETPHYECKHUX | IPOU3BE/ICHHE U IIPOU3BEICHHS B CyMMY U IPUMEHEHHUE IIPU BBIYMCICHUN
BbIPa:KeHUH 3HAYEHUS] TPUTOHOMETPUUECKOTO BHIPAYKEHUS U YIIPOLIEHMUS €TO0.
O3HakOMJICHHE CO CBOMCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBOJIa ()OPMYIT IPUBECHUS
IIpocreiimme Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY IPOCTEHIINX
TPUTOHOMETPUYECKHUE | TPUTOHOMETPUUYECKUX YPABHEHUH.
YPaBHeHMS U [Ipumenenue oOUIMX METOJIOB peLICHHs YpaBHEHH (ITpUBeIeHUE K
HEepaBeHCTBa JMHENHOMY, KBaIpaTHOMY, METO/ Pa3JI0KEHUSI Ha MHOXKUTEIH, 3aMEHbI
MIEPEeMEHHO ) NP PElIeHUH TPUTOHOMETPUUECKUX YPAaBHEHHIA.
YMeHue oTMedaTh Ha Kpyre pelieHns MpoCTENIINX TPUTOHOMETPUYECKUX
HEPABEHCTB
Apkcunyc, O3HaKoMJICHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPUYECKHUX (PYHKIUH.
APKKOCHHYC, N3ydenue onpeneneHuii apkCUHyca, apKKOCHHYCa, apKTaHTeHca Ynca,

APKTAHI'CHC Y1CJa

(dhopMyIIMpoBaHHE WX, H300pAKEHUE HA SAMHUIHON OKPYKHOCTH,
IIPUMEHEHHUE NPU PEIICHUU YPABHEHUM

®YHKIMHA, UX CBOMCTBA U TPA®UKH

DOYyHKIUH.
IlousiTue o
HeNpPepPbLIBHOCTH
byHkunn

O3HakOMJICHHE C TIOHSITHEM NIEPEMEHHOI, MPUMepaMu 3aBUCUMOCTEH
MEXIY IIEPEMEHHBIMU.

O3HakoMJIEHHE ¢ TOHSITHEM TpadrKa, OIpeaesieHne TPUHAICKHOCTH
ToukH rpaduky pyakuuu. Onpenenenue mo Gopmysne mpocTerei
3aBHCHMOCTH, BHJIa ee rpaduka. Beipaxkenue mo Gpopmyse ogHou
MIEPEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE C onpeaeNieHueM QPyHKINH, (POPMYINPOBAHUE €TO.
Haxoxxnenne o0mact onpeaeneHns u 00JIacTH 3HAYCHUH QYHKIIUU

CaoiicTBa (PyHKIMH.
I'padguyeckas
HHTepIpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajibHBIX Ipoueccax
U SAIBJICHUSAX

O3HakomJIeHHE ¢ TpuMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpOoLEccax U3 CMEXHbBIX TUCHUIUINH.

O3HaKOMJIEHHE € JOKA3aTEIBHBIMHU PACCYXACHUSIMH HEKOTOPBIX CBOICTB
JUHEIHON U KBaJpaTUYHON (YHKIUI, TPOBEIEHUE UCCIIEI0BaHUS
JMHEWHOU, KyCOUHO-TUHEHHON, TPOOHO-TMHEHHOM 1 KBaJpaTHUHON
¢byHKIMH, noctpoeHue ux rpagukos. [locTpoenue u uyrenne rpadukoB
¢ynkuuit. Mccnenoanue GyHKIuM.

CocraBnenne BUJ0B (PyHKINN IO JTaHHOMY YCJIOBHIO, pEIlIEHUE 3aa4y Ha
IKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIHH.

Oo0paTHbie pyHKIMHN

N3yuenue noHaTus o0OpaTHON (GyHKLINH, ONpeAeTIeHNEe BUIa U TIOCTPOEHUE
rpaduka o0paTHON (QYHKIIMH, HAXOXKJICHUE €€ 00JIaCTH OTpPEeIeTICHUS U
obnactu 3HaueHUi. [IpumeHenue cBoiCcTB (GyHKIMIA IPU UCCIEI0OBaHUN
YPAaBHEHUH U PEIICHHUH 3a/1a4 HA DKCTPEMYM.

O3HaKOMJICHHE C TTOHITHEM CI0XKHON (PYHKIUHU

CreneHHble,
noka3arteJibHble,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHUe
(pynknun.

OopaTHbie
TPUTOHOMETPHYEeCKHUe
byHkunn

Brruncnenue 3HaueHni GyHKIMN 1O 3HAUEHUIO apryMEHTa.
Onpenenenre NoJ0KEHUs TOUYKU Ha Tpaduke Mo ee KOopAUHATaM U
Ha000pOT.

Hcnons3oBanne cBOMCTB GYHKITUHN TSl CPABHEHUS 3HAYECHU CTENeHE! 1
JorapugMmoB.

[Toctpoenue rpaukoB CTENEHHBIX U JOTapUPMHUUECKUX PYHKIIHH.
Perienue nmokaszaTesbHBIX U JOrapupMUUECKUX YPaBHEHUH 1 HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJICHHE C TIOHSTHEM HETPEPhIBHOM NMepUOANYecKOl QYHKINH,




(bopMynupoBaHUE CBOMCTB CHHYCAa M KOCHHYCA, IOCTPOEHHUE UX I'PapUKOB.
O3HaKOMJICHHE C TIOHATHEM FapMOHMYECKUX KOJICOAHUH U TpUMEpaMu
rapMOHUYECKUX KOJeOaHHH JUIs ONMCaHMsl IPOLECCOB B (PU3MKE U APYIHX
00J1acTsIX 3HAHUS.

O3HakoMJICHHE C MIOHATUEM Pa3pbIBHON NEpUOANYECKON PyHKINH,
(dbopMynHpoBaHUE CBOMCTB TaHT€HCA U KOTAHT€HCA, TOCTPOSHHE UX
rpaduKoB.

[TpumeHeHne cBOWCTB (GYHKLUH U151 CPABHEHUS 3HAUCHUI
TPUTOHOMETPUUECKUX (PYHKLMH, pEIIeHUs] TPUTOHOMETPHUECKUX
YpaBHEHUM.

IToctpoenue rpadmkoB 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIUH 1
orpeJiesieHue 1o rpadukaM UX CBOWCTB.

Beinonnenue npeobpa3zoBaHus rpagKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeILHOCTH

O3HakoMJICHHE C TTOHATHEM YUCIIOBOM MOCJIE0BATEIILHOCTH, CIIOCOOaMHU
ee 3aJ]aHusl, BEIYUCICHUSIMU €€ YJICHOB.

O3HakoMJICHHE C TTOHATHEM IIpeJiena NOCIe10BATEeIbHOCTH.
O3HakoMIIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIIOBOTO Psijia HA
IpUMepe BBIYUCIEHHS CyMMbI OECKOHEUHO YObIBaIOIIEH reOMEeTpUUYECKON
IIPOrPECCUMU.

Pemienue 3aa4 Ha npuMeHeHue GopMyJibl CyMMbI OECKOHEYHO
yOBIBaroOIei reOMETPUIECKON IPOTPECCHH.

ITpousBoaHas u ee
NpUMeHeHue

O3HaKoMJICHHE C MIOHATHEM IPOU3BOJHOM.

W3zyuenne u GopMynHpoBaHUE €€ MEXAaHUYECKOTO U T€OMETPHUECKOTO
CMBICJIa, U3YYEHHUE aJITOPUTMA BBIYHUCIICHUS TIPOU3BOJHON HA IpUMeEpe
BBIYHCIICHHSI MTHOBEHHON CKOPOCTH H YTIIOBOTO KO3 PHUITUEHTA
KacaTeJIbHOM.

CocraBiieHHe ypaBHEHUS KacaTeIbHON B 0OIIEM BH/IE.

YcBoenue npasui 1uddepeHuupoBaHmst, TaOIULBI TPOU3BOAHBIX
AJIEMEHTAPHBIX (DYHKIHA, TpUMEHEHUE Tl Tu(depeHITMPOBAHUS
(GyHKIMH, COCTaBICHNS ypaBHEHHS KacaTeIbHOM.

N3ydeHnue TeopeM o0 CBA3M CBOWCTB (DYHKIIUU U IPOU3BOIHOM,
(bopMyIHMpOBKa HX.

[IpoBeneHue ¢ MOMOLIBI0 TPOU3BOIHON UCCIIENOBaHUS (PYHKIIUH,
3aJJaHHOH (popMyIIOH.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMK U POU3BOAHOMN MO UX rpadukam.
IIpumeHeHne MpON3BOHON Ul PEILIEHNUS 331a4 HAa HAX0XKJIEHUE
HanOO0JIbIIEr0, HANMEHBIIIETO 3HAYEHHS M Ha HaX0XKJIEHUE SKCTpeMyMa

ITepBooGpa3nasn
U HHTerpaJ

O3HakoMJIEHHE C MIOHATHEM MHTErpajia u nepBooOpa3Hoi.

N3ydenue npaBuiia BEIYKMCIEHUS TIEpBOOOpa3HON U Teopembl HproToHa—

Jleli6HMIA.

Pemenue 3amay Ha CBsA3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE
nepBoOOpa3HOi U1 JaHHOM (QyHKIMH.

Pemenue 3a1a4y Ha MpUMEHEHHE UHTETpaa Ui BHIYUCICHUS GU3NYECKUX
BEJIMYHH U IUIOMIAJEN

YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHnus u
CHCTEMBbI YPABHEHMH.
HepaBeHncrsa u
CHCTEMBbI HEPABEHCTB
¢ ABymMS
nepeMeHHbIMU

O3HakoMJIEHHE C TPOCTEHITUMH CBEACHUSMH O KOPHSIX anreOpanyecKux
YPaBHEHUH, TOHATUSAMHA UCCIEA0BAHUS YPABHEHUI U CUCTEM YPaBHEHHUM.
N3yuyenue Teopun paBHOCUILHOCTH YPAaBHEHUN U €€ IPUMEHEHU.
[ToBTOpEHME 3aNIMCH PELICHNS CTAHAAPTHBIX YPABHEHUMN, TPUEMOB
npeoOpa3oBaHusl YpaBHEHUH [T CBEACHUS K CTaHAAPTHOMY ypaBHEHHIO.
Pemenne panmoHabHBIX, HPPAMOHAIBHBIX, IOKA3aTEIbHBIX U




TPUTOHOMETPUUECKHUX YPABHECHUM U CUCTEM.

Hcnonp3oBaHue CBOMCTB U TpaguKoB (DYHKIIMIA IS peIIeHus] ypaBHEHUI.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenue ypaBHeHUl ¢ NPUMEHEHUEM BCEX IPUEMOB (pa3JIOKEHUsS Ha
MHOYKHUTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, 10ICTAHOBKHU, IpapUUECcKOro
METO/a).

Pemienue cuctem ypaBHEHH ¢ IPUMEHEHUEM Pa3IUYHbIX CIIOCOOOB.
O3HakoMJIeHHE C OOIIMMH BOIIPOCAMU PEIICHUS] HEPABEHCTB U
HCIOJIb30BaHUE CBOMCTB U Ipa@uKkoB (QyHKIMHA IPU PEIIEHUN HEPABEHCTB.
PemreHne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3JIMYHbIX
CII0CO0OB.

IIpuMeHeHre MaTeMaTHYECKUX METOJIOB ISl PELICHUS CONEPKATEIBHBIX
3aJa4d U3 pa3IMuHbIX oOsacTell HayKu U pakTUkU. MHTepnpeTupoBanue
pe3yIbTaTOB C YY4ETOM PEAJIbHBIX OIPAHUYCHUN

3JIEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEHN U CTATUCTHUKH

OcCHOBHBIC MTOHATHSA
KOMOUHATOPUKH

W3yuenue nmpaBuia KOMOMHATOPUKHU M IPUMEHEHHUE NIPU PELICHUN
KOMOMHATOPHBIX 3a/1ay.

Pemrenne KOMOMHATOPHBIX 3a/1a4 METOIOM repedopa H Mo MPaBHITy
YMHOXEHHUSL.

O3HaKOMIICHHE C TIOHATUAMU KOMOMHATOPUKH: pa3MEIICHUSIMH,
COYETAHUSMH, TIEPECTAHOBKAMHU U (pOpMYITaMy JUIsl MX BHIYMCIICHHS.
OOmpsicHeHHe U TpEMeHeHue (GOPMYIT TSl BRIYUCIICHUS pa3MEIIeHUH,
NePECTAaHOBOK U COYETAHUH MPU PEIICHUH 3a/1a4.

O3znakomienue ¢ 6uHoMoMm HeroToHa u TpeyronpHukoM Ilackans.
Pemenne npakTu4yeckux 3a1ad ¢ MCIOJIb30BAHUEM ITOHATUH U PaBUI
KOMOWHATOPHUKH

DJIeMeHTbI TeOPUH

I/IsyquI/Ie KIIACCHUYCCKOI'0O OIMpCACIICHUA BEPOATHOCTH, CBOMCTB

BEpPOSATHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.
PaccmoTpenue npuMepoB BEIYUCICHHS BEpOSTHOCTEN. Pelienue 3agad Ha
BBIUHCIICHHE BEPOSITHOCTEN COOBITUI
IIpencrasienne O3HaKOMJIEHHE € IPEICTAaBICHUEM YMCIOBBIX JAHHBIX U UX
AAHHBIX (TA0IULBI, XapaKTEPUCTUKAMH.
AHATPAMMBI, Pemenue npakTuueckux 3ajad Ha 00pabOTKY YMCIIOBBIX JaHHBIX,
rpadpuxn) BBIUUCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

@opMynHMpOBKa U MPUBEACHUE T0KA3ATENBCTB IPU3HAKOB B3aUMHOTO
pacrosoKeHus NPSAMbIX U IUIOCKOCTEN. Pacrio3HaBaHue Ha ueprexax u
MOJEJISX Pa3INYHBIX CIIy4acB B3aUMHOTO PACIIOJIOKEHUS MPSIMBIX U
IJIOCKOCTEHN, apTyMEHTUPOBAHUE CBOUX CY>KJIEHUH.

@opMyIMpPOBAHHUE ONIPENEIICHUN, TPU3HAKOB U CBOMCTB NapaJlIEIbHBIX U
MEPIEHIUKYJIAPHBIX TUIOCKOCTEW, ABYTPAHHBIX U JINHEWHBIX YIJIOB.
BrinonHeHne nocTpoeHus yriioB MEXy MPSMBIMU, IPSIMON U TJIOCKOCTHIO,
MEXy TUIOCKOCTSIMHM 10 OITMCAHUIO M PACIIO3HABAHHUE UX HA MOJETIAX.
[IpuMeHeHne MPU3HAKOB U CBOMCTB PACTIONO0KEHUS IPSIMBIX U IUIOCKOCTEN
IIPY PELICHNN 3a]au.

N300paxkeHne Ha pUCYHKaxX U KOHCTPYMPOBAHHUE HA MOJIEIISIX
NEPIEHIUKYJIAPOB U HAaKJIIOHHBIX K INIOCKOCTH, IPSAMBIX, apAJUIEIbHBIX
TIJIOCKOCTEH, YTIIOB MEXIy MPSMOMN U TUIOCKOCTHhIO 1 00OCHOBaHUE
IIOCTPOEHHUS.

Pemenue 3a1a4 Ha BbIYMCIICHHE TEOMETPUUECKUX BeMUUUH. OnKchIBaHUE
paccTosHUSA OT TOYKH JI0 IIJIOCKOCTH, OT MPSMOM 10 TNIOCKOCTH, MEXTY
IJIOCKOCTSIMU, MKy CKPEIIMBAIOIIMMHUCS MPSIMBIMU, MEXKTY




MIPOU3BOJILHBIMH (PUTypamMH B IPOCTPAHCTBE.

@OopMyIMpPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(TeopeM cyiiecTBOBaHUs, CBOMCTBA).

N300pakeHre Ha YepTeKax U MOJICNIAX PACCTOSIHUA U 00OCHOBAHUE CBOUX
cyxkJeHui. OnpeneneHre U BBIMUCICHUE PaCCTOSSHUN B IPOCTPAHCTBE.
[Tpumenenue GpopmMyn U TEOPEM TUNIAHUMETPHUHU IJIS1 PEIICHUS 3a/1a4.
O3HakoOMJIEHHE C OHATHEM I1APAJUIEIBHOIO IPOEKTUPOBAHUS U €TI0
cBorictBaMu. DOPMyYIMPOBAHHUE TEOPEMBI O TIOLIAIH OPTOrOHAIBHOMN
MIPOEKIUHA MHOTOYTOJIbHUKA.

[Tpumenenne Teopun At 000CHOBAHUS TIOCTPOCHUHN U BEIYUCIICHHH.
ApPryMeHTHUpPOBAaHUE CBOUX CYKIEHUH O B3aHMHOM PacCIOJIOKEHUHU
POCTPAHCTBEHHBIX (pUTyp

MHororpaHHuKHu Onucanue U XapakTepUCTUKA Pa3JIUYHbIX BUJOB MHOTOI'PaHHUKOB,
IIEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300paskeHre MHOTOIPaHHUKOB U BBIIIOJHEHHUE IIOCTPOCHUS Ha
M300pakeHUSIX U MOJIEIISIX MHOTOIPaHHHUKOB.

Brruncnenue TMHENHBIX 2JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypalusx, apryMeHTUPOBAHHE CBOUX CYXKICHHU.
XapakTepucTHKa U N300pakeHHe CeUeHUs], pa3BEPTKU MHOTOTPaHHHUKOB,
BBIYMCIICHHUE TUIOIIAJIE TOBEPXHOCTEM.

ITocTpoeHue npocTelux cedeHuit Kyoa, MpU3Mbl, TUPAMUIbI.
[TpumeHenne GpakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HakoMJICHHE C BUJIaMH CUMMETPHI B IPOCTPAHCTBE, (POPMYJIMPOBAHHE
ONPEJIEICHUN U CBOMCTB. XapaKTEPUCTUKA CHUMMETPHUH TEJI BPALLCHUS U
MHOI'OTPaHHHUKOB.

[IpuMeHeHne CBOKCTB CUMMETPHH IIPY PEIICHUH 3a4a4.

Vcnonb3oBaHue NpruOOPETEHHBIX 3HAHUN AJIS1 UCCIIEJOBAHUS U
MOJCIIMPOBAHNUS HECIIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB IO
YCJIOBUSIM 3aJ1a4

Tena u moBepxHocTu | O3HaKOMIJIEHHE C BUJAMHU TeJl BpalleHUs, POPMYIUPOBAHUE UX
BpallleHUus ONPEICIICHUI U CBOMCTB.

DopMyJIMPOBAHUE TEOPEM O CEUEHUH IIapa IJIOCKOCTHIO U IIOCKOCTH,
KacaTelIbHOMU K cdepe.

XapakTepucTuka U n300pakeHre Tell BpallleHusl, UX Pa3BEePTKHU, CEUCHHUSI.
Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCICHUE JJIMH, PACCTOSIHUM,
YIJIOB, Iutomazei. [IposeieHne noKa3aTenbHbIX pacCyKACHUN IPU
pEILICHUH 33/1a4.

[IpuMeHeHne cBOWCTB CUMMETPUHM MPU PEIICHUH 3a7a4 Ha Teja BpallleHHUs,
KOMOMHAIIHIO TEI.

N300pakeHre OCHOBHBIX KPYTIIBIX TEIl U BBIINOJIHEHNE PUCYHKA IO
YCJIOBHIO 33/1a4H

HN3mepenus B O3HakOMIIEHHE C TOHATHSAMHU ILIONIAIN H 00beMa, aKCHOMAaMH U
reoMeTpuu CBOWCTBaMH.

Pemenwue 3a1a4y Ha BEIYHMCICHUE TUTOMIAACH MIOCKUX QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIONTUX (OPMYIT U (PAKTOB U3 IJITAHUMETPHUH.
N3ydenne TeopeM O BEIUUCICHUH 00bEMOB IPOCTPAHCTBEHHBIX TEll,
perieHue 3a1a4 Ha MpUMEHEeHHe (POPMYIT BBIYUCICHUST 00EMOB.
Nzydenne hopmyn 11t BBIYMCIEHUS TUIOIIAIeH TTOBEPXHOCTEM
MHOTOTPAHHUKOB M TEJ BpaIllCHUS.

O3HakOMJICHHE ¢ METOJIOM BBIYHCIICHUS TUIOIIAIU TIOBEPXHOCTH Cephl.
Pemenue 3aga4 Ha BBIYKMCIIEHUE TUIONIAJEH TOBEPXHOCTH




MIPOCTPAHCTBEHHBIX TEJ

Koopaunars! u
BEKTOPbI

O3HakOMJIEHHE C IOHATHEM BeKTOpa. M3yueHne nexapToBoil cUCTEMBI
KOOpJMHAT B MPOCTPAHCTBE, IOCTPOCHHUE 110 3a/IaHHBIM KOOpIUHATAM
TOUEK U IUIOCKOCTEH, HaX0XkAeHNEe KoopAuHAT Touek. HaxoxneHnue
YpaBHEHUI OKPYXKHOCTH, Cepbl, IIIOCKOCTH. Brruncienue paccTosiHui
MEX1y TOUKaMHU.

N3ydeHnue cBOICTB BEKTOPHBIX BEJIMYMH, MPABUJI Pa3I0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXO0KIEHUS KOOPIUHAT BEKTOPA B
MIPOCTPAHCTBE, IPABUJI ACUCTBUI C BEKTOPaMH, 3aJJaHHBIMU
KOOpJMHATaMH.

[IpumeHneHue Teopuu Mpu PeLICHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.
N3ydeHue ckansipHOro IPOU3BENIEHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS
psIMOM U TIOCKOCTH. [IprMeHeHne Teopuu Mpu pelieHny 3a/1a4 Ha
NENCTBUS C BEKTOPaMH, KOOPJAUHATHBINA METOJ, IPUMEHEHUE BEKTOPOB IS
BBIUHCJICHHS BEJIMYMH YTJIOB U PACCTOSHUM.

O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUMHOM
PaCMOI0KEHUU MPSMBIX U TUNIOCKOCTEH ¢ UCTIOJIh30BAaHUEM BEKTOPOB

3. CTpyKTYpa KOHTPOJIbHO-0LeHOYHbIX MaTepuaioB (KOM) nis 3xk3amena

. TACIIOPT

Ha3nauyenne:

KOM NpeAHA3HAYCHBI UL KOHTPOJIA W OLCHKU PE3YJIbTATOB OCBOCHMUS y‘Ie6HOl"O npeamMeTa

«MATEMATHUKA» nmns cnenualbHOCTH cpenHero mnpodeccnonansHoro oodpaszoBanus: 09.02.07

HNudopmanroHHbIe CHCTEMBI U TIPOTPAMMHUPOBAHHE.

OcBoeHHBIE PeIMETHBIC Pe3yJbTaThl 00y4YeHHS:

- c(OpPMUPOBAHHOCTh MPEACTABIECHUI O MaTeMaTUKE KaK 4acTU MUPOBOH KYyJIbTYpHl U
MecTe MaTeMaTUKH B COBPEMEHHOMN LMBUIM3ALMHU, CIOCO0AX ONMUCAHMS SBJICHUH peabHOI0 MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

- C(OPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTHYECKUX IMOHATUSAX KaK BaKHEUIIMX
MaTEMaTUYECKNX MOJEIAX, MO3BOJLIIONIMX OMMCBHIBATh U M3Yy4aTh Pa3HbIE IPOLIECCH U SBIICHHUS;
[IOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUI MATEMATUYECKUX TEOPUH;

- BJIAJICHUE METOJAMH JT0KA3aTEIbCTB U AITOPUTMOB PEIIEHUs, YMEHHE UX NPUMEHSATb,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUSA B XO/I€ PELICHUSA 3a/1ay;

- BJIAJICHUE CTAaHJAPTHBIMH NPHUEMAMM PEIICHHs PALMOHAJIBHBIX M MPPALUOHAIbHBIX,
[IOKA3aTEIIbHBIX, CTEIICHHBIX, TPUIOHOMETPUYECKUX YPAaBHECHUH M HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAaHNE FOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM 4YMCJIE JUIS IOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

- c(OPMUPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX TMOHATHSIX MAaTeMaTH4YEeCKOIro
aHaM3a W WX CBOMCTBax, BIAJICHHE YMEHUEM XapaKTepU30BaTh IOBeIeHHE (QYHKIUH,
WCITOJIb30BAaHNE MTOJIYYEHHBIX 3HAHWM 1711 OIIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCHUMOCTEM;

- BJIaJICHUE OCHOBHBIMU IOHATHUAMU O IUIOCKUX U IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, Ux OCHOBHBIX CBOMCTBaxX; C(QOPMHUPOBAHHOCTh YMEHHUSI paclo3HaBaThb F€OMETPUUYECKUE
¢urypel Ha dYepTekax, MOJENAX M B pPEAIbHOM MHpE; NPUMEHEHHE H3YYCHHBIX CBOICTB
reoMeTpuueckux Guryp u GopmyI s peleHusl FTeOMeTpUUYECKUX 3aad U 3aa4 ¢ MPaKTUYECKUM
CoZlepKaHUEM;

- cOpPMUPOBAHHOCTh ~ MPEJCTaBICHUH O TMpoleccax U  SBICHUAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUPE, OCHOBHBIX



MOHATUAX 3JIEMEHTAPHOM TEOpUU BEPOATHOCTEN; YMEHUW HAXOAUTh U OLIEHUBATh BEPOSTHOCTH
HACTYIUICHUSI COOBITUN B MPOCTEHIINMX MPAKTUYECKUX CHUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX BEJIIMYUH;
- BJIAJICHUE HABBIKAMM MCIOJIb30BAHUS T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpU
pellIeHny 3ajay.

s crnenbix U c1abOBUASIINX 00YYArOIIUXCS:
- OBJIAJICHUC TMPABUJIAMH 3allCH MaTEeMaTHYeCKUX (OPMYN U CHEIHATBHBIX 3HAKOB
penbedHO-TOUEYHOU cucTeMbl 0003HaueHuit JI. bpaitns;
- OBIIAJICHUE TAKTUJIBHO-OCSA3aTEIBHBIM CHOCOOOM 00CTeNOBaHUS W BOCIPHUSITHA
penbeHbIX N300pakeHUH MPEAMETOB, KOHTYPHBIX H300pa)KeHUl TeoMeTpuyeckux ¢Guryp u
Apyroe;
- HaJU4YU€ YMEHUS BBIIOJHATh I'€OMETPUUYECKUE IMOCTPOEHUS C MOMOIIBI LUPKYJIS U
JTUHEHKHU, YUTaTh penbedHbIe TpadUKu dJEeMEHTApHBIX (DYHKIUHA HAa KOOPAMHATHOW IIOCKOCTH,
MPUMEHATh  CIIeNHUalIbHbIE mpucrnocobsenus 1 penbedHoro depuenus ("padremen",
"[xonbHuK");

st 00ydaromuxcsi ¢ HapymeHUSIMU OMTOPHO-/IBUTaTeNIbHOTO anrapara:
- OBJIQJICHUE CIICIHAIBHBIMA KOMIIBIOTEPHBIMHU CPEJICTBAMH MPEJICTABICHUS W aHAJIM3a
JAHHBIX U YMEHHUE HCIO0JIb30BaTh NEPCOHANIBHBIE CPEJCTBA JOCTYNA C Y4YETOM JBUTATEIbHBIX,
peyeBUTATEIIbHBIX U CEHCOPHBIX HAPYIICHUH;
- HaJM4Yle YMEHHUs UCIOJIb30BaTh EPCOHAIbHBIE CPEJCTBA JOCTYIA.

1. AHCTPYKIUSA IJI51 DK3AMEHYIOLWEI'OCS

HNHcTpykuus 1Uist 00y4armmxcst
Bpemsi BbITIOJIHEHUS - 2 uaca (akademuueckux) be3 nepepviéa
OoopynoBanue: Tempaonuiii 1ucm, pyuka, OJ1aHK 3a0anusl.

B nucbMeHHON 3K3aMEHAIlMOHHOW paboTe Mo MaTeMaTHKe BKIoYeHo 23 3ananus. Pabota
COCTOMT M3 2-X yacTeil: 00sf3aTreabHON U JOMOJHUTENbHOU. OOsA3aTeNbHas 4yacTh COJAEpKaT 3aJlaHus
MUHHMAaJIBHO 00513aTeIFHOIO YPOBHS, a JONOJHUTEIbHAS YacTh — 00Jiee CI0KHbBIE 3a/1aHusl.

Ob6s13aTenbHas yacTh coaepkuT 19 3amanuil. M3 Hux 3aganus ¢ 1 mo 15 tpeOyroT KpaTKoro
otBeTa. [locne uxX BBINOTHEHUS MOJYYSHHbIH OTBET HAJ0 HAMKUCaTh OKOJIO HOMEpa COOTBETCTBYIOIIETO
3a/1aHusl. 3aJjaHle CYMTAETCS BBIIIOJHEHHBIM BEPHO, €CIIN IK3aMEHYEMbI Jall BEPHbIN OTBET.

Ocranbuble 3aganust (16—19) ob6s3aTenbHON yacTU TpeOYIOT ONMCAHUS MOJIHOIO pEIleHUs U
OTBET.

[Ipy BBINOTHEHHMU 3aJaHUM NOMOJHUTENBbHONW wacTu 3anaHus ¢ 20 mo 23 oOywaromuiics
JIOJKEH TaK)Ke MPEJCTaBUTh IOJHOE PELIEHUE U OTBET.

[IpaBuabHOE BBINOJHEHME 33/1aHUI OI[EHMBAETCs OaJlllaMM, KOTOpPbIe YKa3bIBalOTCSA B CKOOKax
OKOJIO HOMEpa 3aJaHus. bamibl, MOJy4YeHHbIE 3a BCE BBINOJHEHHBIE 3aJaHUs, CYMMHUPYIOTCS.
ITocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJIbIIE 33aHUN 1 HAOpaTh KaKk MOXKHO OoJibIle O6asioB.

Ilepen Hayamom paGoThl BHHMATEIbHO H3y4YMTe KPHUTEPUHM OLEHHWBAHUSI U oOpaTuTe
BHHMAaHMe, YTO HAa4YMHATH PadoTy cieayer ¢ 3aAaHui o0s3arenbHOM 4acTu. U ToubKO mocie
TOro, Kak Bbl Ha0epere HeoOX0aMMOE KOJIHYECTBO 0AJIOB JAJIsl YAOBJIECTBOPUTEIBHON OLICHKH,
MoO’KeTe NMepexoAuTh K 3a/IaHUAM T0NO0JHUTEILHON YaCTH, YTOObI MOBBICUTH OLEHKY /10 YeThIpex
WM MATH.



| 111. BATAHME JIJ1s1 SK3AMEHYIOUIETOCSI

3amanus npenacrasiensl B [IPUJIOXKEHUUA A.
Kputepuu onenku 3ananuit npeacrasiens B [IPUJIOXEHWU b.

| IV. TAKET 9K3AMEHATOPA

| IV a. YCJIOBUSA ITPOBEJIEHUSA DK3AMEHA

DK3aMeH MPOBOJIUTCS MUCbMEHHO LETION TPYIIION.

KonuyecTBO BapuaHTOB 3a/1aHusl sl K3aMEeHYolerocst — kaxxaomy | Bapuant. Beero — ot 1
710 4 BapUaHTOB 3aJaHUM.

3amanus MpeayCMaTPUBAIOT OJHOBPEMEHHYIO MPOBEPKY MPEAMETHBIX PE3YJIbTaTOB 00YydEHUs
0 BceM MpodeccnoHanbHO 3HAYUMBIM T€MaM MTPOTPaMMBI.

Ha BeImoHeHHE MMCEMEHHOM SK3aMEHAITMOHHOW paboThI JaeTcs 2 aKaJIeMHYSCKUX Jaca.

TunoBo#l BapuaHT 3a7aHuii npeacrasiieH B [Ipunoxennn A.

1V 6. 3AJAHUE UISA DK3AMEHYIOLIETI'OCA

3amanus npencrasiaensl B [IPUJIOXKXEHUUA A.

| 1V B. 9TAJIOHBI OTBETOB

Otasionsl 0TBeTOB npeactanieHsl B [IPUJIOXKEHUUA B.

| IV r. KPUTEPUH OIIEHKH

Yucno 6annos, KOTOpoe HaJ0 HaOpaTh
JUTSL TIOJTYYEHUST OLIEHKU
3auer 4 5
(YAOBIETBOPUTENBHO) (xoporo) (oTnHM4HO)
Obs3atenbHas 4acTh 15-17 16 17-18 16 17
JlonmonHuTEIRHAS YaCTh — 6 3 9 9
Htoro 15-17 22 | 2021 25 26

IV 1. 3KBAMEHAIIMOHHAS BEJIOMOCTD

Dk3aMeH 0popMITSIETCS IK3aMEHAIIMOHHOM BEIOMOCTBIO, KOTOPasi CIAeTCS B JICKaHAT



[Ipunoxenue A

TumoBo BApMAHT MUCbMEHHOM IK3aMEeHAIIMOHHOM PadoThI
JJISl IPOBeIeHUsl IK3aMeHAa 110 MaTeMaTHKe

Kpumepuu oyenxu evinonnenuss pabomol

Yucio 6amioB, KOTOpoe HaJ0 HabpaTh
JUIS IOJTyYeHUS OLICHKU

3auer 4 3)
(YIOBIETBOPUTENBbHO) | (XOpoiio) | (OTJIMYHO)

OO0s3arenpHas 4acTh 15-17 16 | 17-18 | 16 | 17
JlomoaHUTENbHAS YaCTh — 6 3 9 9
Hroro 15-17 22 | 2021 | 25 | 26

Ooba3amenvHasn yacmeo
Boinosinute 3aganus 1-15 u 3anumnTe mNoJry4eHHbIN 0TBET.

"M o m=+5, n=5-45.
mn

2(x—3)—4(3x+7) <2+10x
3x—10(x+2) < 3(x—4) '

3. (1 6amn) B tpeyronsauke ABC yron C pasen 90°, yron A pasen 30°. Haiinure cunyc
yria B.

4. (1 6amn) Pemuts ypaBHenue [3x+1=7.

. m n
1. (1 6amn) Haitnute 3HaueHue BoipaxeHus (———):
n m

2. (1 6amm) Pemure cucreMy HEpaBEeHCTB: {

2m+3 2m-2
2 -3

36"

6. (1 6ann) B paBaobeapennom tpeyronbauke ABC ¢ ocHoBanuem AC yron B B 2 paza
Menblie yria 4. Haligure yron C. OTBeT naiite B rpagycax.

7. (1 6amn) Borancaute Y'(0), ecnm y(x)=€* +sin x .

8. (1 6ann) O6wem tmmuHapa paseH 1 cM®. Paguyc ocHOBaHMS YMEHBIIMIU B 2 pasa, a
BBICOTY yBEJIMYUIHM B 3 pasa. Halimure 00bem nonyuusmerocs nununapa. OTBeT paiite B v,

5. (1 6amn) CokpaTtute ApoOh

9. (1 6amn) Mccnenyiite QyHKIUIO Ha YETHOCTE/HEYETHOCTL: Y = V4 — X2,

10. (1 Gamn) JJns cTpouTenbCcTBa a4l MOKHO HCIOJIb30BaTh OJIMH M3 TPEX BapUaHTOB
dbyHIaMeHTa: KaMEHHBIM, OCTOHHBIM u (QyHIAMEHT U3 TEHOOJOKOB. /[l KaMeHHOro
dbyHnamenta HeoOxomumo 9 TOHH KamHA M 9 MemkoB niemeHTa. J[ns dyHmamenta us
neHOOJOKOB HeoOXoaumMo 5 KyOoMeTpoB meHOOsokoB. [l OGeToHHOro (yHAaMeHTa
HeoOxoauMo 12 ToHH meOHs u 34 memka nemeHTa. TonHa kamHs ctouT 2100 pyOGrei,
KyOoMeTp 1eHo6s0koB ctouT 2500 pyoueii, mebeHs crout 630 pyOrieit 3a TOHHY, a MEIIOK
nemenra crout 200 pyoneit. Ckombko pyOseil mpuaercss 3amjiaTHTh 3a CaMblil JIEIIeBBINA
byHnamenT?

Hcnoawb3ys rpaduk pynkmuu y = f(x) (cM. puc. HHKe), onpenenTe:

11. (1 6amn) obGmacte onpeneneHus GyHKINH;



12. (1 Oamt) MHOKECTBO 3HaYEHUH (PYHKIINH;

13. (1 6amr) mMpoMeKyTKH MOHOTOHHOCTH;

14. (1 6amn) B KakuX TOYKax rpaduka KkacaTeJbHbIE K HEMY MapaijieIbHbl OCH a0CIIKCC;
15. (1 6amn) HaubompLIEE U HAUMEHbIIEE 3HAYEHUS QYHKIUU.

| [ [ AY]

IIpu BoInoJIHeHUM 3axaHuii 16-19 3anumuTe X0/ pelieHus U NMOJyYeHHbIN O0TBeT.

16. (1 6amn) Haligure kopeHb ypaBHeHUs 5% = 125,
17. (1 6amn) HlapukoBas pyuka crout 40 py6. Kakoe Haubosbliiee 4uCiIo TaKUX pydeK
MOHO OyzneT Kynutb Ha 300 pyOmnelt mocie noBbILIEHUS IeHbl Ha py4ku Ha 10 %?

18. (1 6amn) Haiinure 3nauenue Beipaxenus 109.135—10g9.5,4.
19. (1 6amr) Paguyc ocHOBaHMs IEpBOro KOHYyca B 3 pa3a OOJbIIe, YeM paJiyC OCHOBAHHUS

BTOPOTO KOHYCa, a 00pa3yroliasi IepBOro KOHyca B 2 pa3a MEHbIIE, YeM OOpa3yroliasi BTOPOro.

UeMy paBHa T1uUiolar OOKOBOM IMOBEPXHOCTH TEPBOrO KOHYyCa, €CIHM IUIOMIaah OOKOBOM

IIOBEPXHOCTH BTOPOro pasHa 18 cm?? OTBer jaiite B cM2.

Jlononnumensnas wacmeo
IIpu BbInoJiHeHnHu 3a1aHuil 20—23 3anuIINTE X0 PelIeHUS W MOJIyYeHHbIH OTBET.

20. (3 6amna). Pemure HepaBEHCTBO METOAOM UHTEPBANIOB: (X —1)(3—X)(x—2)* >0.
21. (3 6amna). B xy6e A...Di1 naiiqure yron mexay npsimoit AB;1 u miiockocthio ABC.

16" —10-4™ +16 =0,
22. (3 6amna) Pemmte cuctemy ypaBHEHHI: _ .
ﬁ +2sinx=0

3
23. (3 6ata). Haiigure HanMeHbIee 3HaYeHHE (YHKIMH g(X) = 2X” —6X ma orpeske
[0;2].



[Ipunoxenue B

ITAJIOHBI 0TBETOB K THIIOBOMY BAPHAHTY PadoThI

© © No O
N~
Alow l%@loo

. (ObyHKIUS YeTHAs
10. 12 500
11. [~ 4;4)
12. (-13]
13. pynkmus Bo3pacraer (— 4;— 2), ¢GyHKIMS yObIBaeT (— 2, 4)
14.x=-2
16. 5 =125
5x+4 — 53
xt4 =3
x=-1
OtBet: Xx=-1
17.1) 40:100*10=4 (py0.) — moBBICKIaCh LI€HA
2) 40+4=44 (py0) — HOBas 11eHa PYyUYKH
3) 300:44 =6, ...(turt.)
OTBeT: MOXHO KyIUTh 6 pydexK.
18. log,135—1log, 54 = log; 25 = 2

Otser: 2
19. S:ﬂf|:7[-3r-l:§ﬂf| :§-18:27
2 2 2
OtBeT: 27.

20. (x-)(B—-x)(x—2)*>0
x-1=0 wim 3-x=0 unu x-2=0
x=1 x=3 x=2

- + + -

1 2 3

Ortser: (1; 2), (2; 3)

21. 45°



16 -10-4* +16 =0,
22. _
\/V+25|n x=0

PemnmM nepBoe ypaBHEHUE CUCTEMBI:
4COSX :t

t2 -10t+16=0
D =236
t1=8 =2

4COSX — 8 4OOSX — 2
cosx1=1,5 cosx2=0,5

. 7
KOpHEW HET X, = i§+ 2m,ne”Z

PemmMm BTOPOC YPAaBHCHUC CHCTCMBbI:
V3

Sinxz= —3 i SinXo=— —
2 2

\/§+2-§=0 170171 y+2-(—§):0

Kopmneii ner y=3

OrTBer: x:iz+2ﬂn,neZ,y:3.
3

23. 9(x)=2x"~6x, [o;2]

g'(x) =6x* -6

6x°—6=0

x=1,x=-1

X = - | He mpUHAAIEKUT OTpPe3Ky [0; 2]
9(0)=0

g(1)= -4 - HaumeHbIICE

g(2)=4

OTBeT. yHaI/IM =- 4
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