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O01mme moJoKeHus
Pe3ynbTaToM OCBOCHHS MUCHMIUIMHBI SBJISETCS OCBOCHHWE 3HAHMK M yMEHUU (TIPEIMETHBIX

pe3ynbraTtoB 00y4ueHus). DopMoOil aTTecTauu 1Mo AUCHUIIINHE SBIISCTCS dK3aMeH. MTorom sk3ameHa
SIBIIICTCSL OIEHKA 3HAHWM W yMEHHH oOydaromierocs mo narubamipHoi mkane: "5"(orauano), "4"
(xopoo), "3" (ynoBneTBoputenbHO) "2" (HEYIOBICTBOPUTEIHHO).

DK3aMeH NpoBOAUTCS B (opMe BHIMOTHEHHS 3a1aHUi Ha 0a3e MHCTUTYTA.

1. Pe3yabTaThl 0CBOEHMS IMCHUILIHHBI, MOJJIeKAIIHE TPOBEPKe HA IK3aMeHe.
1.1. B pe3yabTare aTTecTALIMY M0 JMCHUIJIMHE OCYLIECTBJIAETCS KOMILIEKCHAS NPOBepKa
cJIeIYIOUIUX NPeAMeTHbIX pe3yJIbTATOB 00yUeHHs :

KoHTpoiib 1 o1ieHKa pe3ysbTaTOB OCBOCHUS TUCHMILIMHBI OCYILECTBIIACTCS MPENOo1aBaTelieM B
MpoIIeCcCce MPOBEACHMS MPAKTUUECKUX 3aHSITHI, TECTUPOBAHMS, & TAKKE BBHIITOJIHEHHUS 00y4YaIOIUMHUCS

HHAUBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHGHOBaHHﬁ.

Pe3yabTaThl 00yuyeHus

PopMBbI H METOABI KOHTPOJIA B
(IlpexmeTHBIE pe3yabTATHI)

OIIEHKH Pe3yJbTATOB 00y4eHusl

c(OPMHUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHKE | BHIIOJHEHHME 3aJaHUi B  TECTOBOM
KaK 9aCTH MHPOBOH KyJIbTYpBl U MECT€ MaTEMAaTHUKH B | opme

COBPEMEHHOM LMBMJIM3ALUM, CHOCO0aX ONMCAaHUS
SIBJICHUM PEAJIbHOIO MUpa HAa MATEMATHYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh IIPEICTaBICHUN O | BBIIOJIHEHWE 3aJlaHUi B TECTOBOMU
MaTeMaTHYECKUX  TOHATHIAX  KaKk  BaXHEUMHX | popme

MaTeMaTUYECKUX MOJEIAX, O3BOJIAIOIINX ONUCHIBATH
Y U3y4aTb pa3HbI€ MPOLECCHl U SBJICHUS; TOHUMaHUE
BO3MOKHOCTHU AKCHOMAaTHUYECKOI0 IIOCTPOEHUS
MAaTE€MaTHYECKUX TEOPUI

BJIAAICHUC MCTOJAMH JOKa3aTCJIbCTB W aJITOPUTMOB | BBIIIOJIHCHUC ynpa)KHCHI/Iﬁ
pelicHus, YMCHHUEC HUX THPUMCHATH, MPOBOJUTH
AOKa3aTCJIbHBIC pACCYKIACHHUSA B XOAC PCHICHUS 3a/1a4

BJIQJICHUE  CTaHAAPTHBIMU  IpPUEMaMH  PELICHMs | BBINOJIHEHUE YIIPAXKHEHUN
palMOHAIBHBIX U UPPALMOHAIBHBIX, IT0OKA3aTEIbHBIX,
CTENEHHbIX, TPUTOHOMETPUUECKUX YpaBHEHUH U
HEPABEHCTB, MX CHUCTEM; MHCIIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX IIPOrpaMM, B TOM 4YMCJIE JJi MOUCKA
IIyTH PELICHUs U WIIOCTPALUU PEIICHNUs YpPaBHEHHUM
1 HEPAaBEHCTB

C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX | BHIIIOJIHCHHUE ynpaxcHeHHﬁ
IOHATUAX, HACAX W MCTOAAX MaATEMAaTHYCCKOI'O
aHaJIn3a

BJIAJICHUE OCHOBHBIMU IIOHATHSIMH O IUIOCKMX U | BBINOJHEHUE YIIPAXXHEHUN
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (QHUrypax, HX
OCHOBHBIX CBOICTBax; C(OPMHUPOBAHHOCTh YMEHUS
pacrio3HaBaTh reoMeTpudeckre (pUrypsl Ha 4epTexax,
MOAENIAX M B PEAIBHOM MHpPE;, NpPUMEHEHUe




U3YYEHHBIX CBOMCTB TeOMeTpUuYecKux Quryp u
(dbopMyI IS pelieHHs] TeOMETPUIECKIX 3a/1a4 U 3a7a4
C IPAKTUYECKUM COACPKAHUEM

c(hOpPMUPOBAHHOCTh TPEJCTABICHUN O TPOIECCaxX U | BBIMOJIHEHUE YIPAKHEHUN
SIBICHUSX, MMEIOIIUX BEPOSTHOCTHBIA  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHDE,
OCHOBHBIX  IOHATHSIX  JJEMEHTAapHOM  TEOpUHU
BEPOATHOCTEN; YMEHUW HAXOAUTh M OLIEHUBATH
BEPOATHOCTH HACTYILJICHUS COOBITUH B MPOCTEHUIINX
MPAKTUYECKUX CUTYaLHsIX u OCHOBHBIE
XapaKTEPUCTUKH CIyYalHbIX BEJINYHH;

BJIaJJCHHUC HaBBIKaMU HCIIOJIB30BaHUA T'OTOBBIX | BBIIIOJHCHUC ynpamHeHHﬁ
KOMITIBIOTCPHBIX IIPOIr'paMM IIpU PCIICHNUU 3aaa4

c(OPMUPOBAHHOCTh TPEACTABICHUN OO0 OCHOBHBIX | BBIIIOJIHEHHWE 3aJlaHUil B TECTOBOM
MOHATHUSIX, UIESIX M METoAaX MaTeMaTH4ecKoro | ¢popme, BHITOJIHEHUE YITPaKHEHUN
aHanM3a

c(OPMHUPOBAHHOCTh MOHATUIHOIO ammapara IO | BHIIOJHEHME 3aJaHUd B TECTOBOM
OCHOBHBIM pa3jieJlaM Kypca MaTeMaTHKH;, 3HaHWH | (opMe, BHIOIHEHHUE YIIPaKHEHHH
OCHOBHBIX TeopeM, (OpMyIl U YMEHUS UX HPUMEHSTD;
YMEHMSI ~ JIOKa3blBaTb  TEOPEMbl U  HAXOAMTH
HEeCTaHAAPTHbIE CIOCOOBI pellIeHHs 3a1a4

c(OPMHPOBAHHOCTH YMEHUH MOJEITHPOBATH PEabHBIC | BHITOJHEHHUE YIIPAKHECHUN
CUTyallud, MCCIEA0BaTh IIOCTPOEHHBIC  MOJIENH,
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

c(OPMHUPOBAHHOCTh TPEACTaBIECHUN 00 OCHOBHBIX | BBIIOJHEHHME 3aJaHU B  TECTOBOM
MOHATHUSX MAaTEMAaTUYECKOTO aHaJIN3a M UX CBOWCTBAX, | (hopMe, BHIIIOIHEHUE YIIPaKHEHHH
BIQJICHUE YMEHHMEM XapaKTEpHU30BaTh IIOBEICHUE
(GyHKIMH, WCIOIB30BAHUE IMOJYYSHHBIX 3HAHHMA IS
ONMCAaHUs U aHAJIN3a PEAJIbHBIX 3aBUCHUMOCTEN

BIIQJICHUE YMEHHUSMH COCTaBICHHUS BEPOATHOCTHBIX | BBIIOJIHEHWE 3aJaHUil B TECTOBOMU
MOJIeJIell 10 YCIOBHIO 3aJadd W BBIYUCIECHUS | GopMe, BHIIIOJIHEHUE YITPAXKHEHUN
BEPOSTHOCTH HACTYIUIEHUS] COOBITUH, B TOM 4YHCIE C
pUMeHEeHHeM (opMysl KOMOMHATOPUKH M OCHOBHBIX
TEOpPEM  TEOPUM  BEPOSATHOCTEH;  HCCIIEJOBAHMS
CJIy4alHbIX BEJIMYHH M0 UX PaCHpeICICHUIO

2. OnleHKa 0CBOEHHUS TEOPETHYECKOI0 Kypca IUCHMIIJIHMHbI

2.1. KoHTpo/IbHBIE BONPOCHI /LISl OLIeHKH YCBOCHUSI 3HAHMIA:

Conep:xanue o0y4eHus XapakTepucTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH CTY/ICHTOB
(na ypoBHe y4eOHBIX J1elicTBMIl)
Beenenne Posib MaTeMaTHKN B HayKe, TEXHUKE, SKOHOMUKE,

MH(OPMALIMOHHBIX TEXHOJOTHSIX U MPAKTUUECKOM JIeATENbHOCTH.
Llenu 1 3a1aun U3y4yeHUss MaTEMaTHKHU TP OCBOCHUU Npodeccuu
nporpammucTa (crenuanbHocTd «IIporpamMupoBanue B
KOMITBIOTEPHBIX CUCTEMAX))

AJITEBPA
Pa3Burue noHsaTus o [{esble 1 pauMoOHaNIbHBIE YKciia. [[eliCTBUTENbHBIC YUCTIA.
yucie [TpuGmxeHHbIC BEIYUCIICHUS.

KommiekcHbie uncia.




KopHnu, crenenn,
Jorapupmsi

[ToHsiTHE KOpHA n-i CTENEHHU, CBOMCTBA PAJMKAJIOB U MPaBUia
CpPaBHEHHUs KOPHEH.

O3HaKOMJIEHUE C IOHATHEM CTEIIEHH C JEHCTBUTEIbHBIM
[IOKa3aTeNeM.

DopMyIHpOBaHUE ONPENIEIICHUS KOPHS U CBOWCTB KOPHEH.
[ToHsTHSA cTeneHn ¢ AEUCTBUTEIBHBIM ITOKA3aTEIIEM.
DopMyJIUPOBAHUE CBOWCTB CTEICHEH.

IIpuMeHeHreM KOpHEU U CTENEHEN IIPU BBIYUCICHUN CPEIHUX,
JICJICHUU OTPE3Ka B «30JI0TOM CEUEHHUM.

IIpeoOpa3oBanue
ajiredpanvecKux
BbIPa:KeHU I

[TpeoOpa3oBaHue panoOHAIbHBIX, HPPALMOHATIBHBIX CTEIIEHHBIX,
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX BBHIPAKCHUH.

OCHOBbBI TPUTOHOMETPUHA

OcHOBHBIC NOHATHSA

Panuannas mepa yria. Bpamarenbnoe npuwkenue. CuHyc, KOCHHYC,
TaHI'€HC U KOTaHIeHC uncia. @opMyaupoBaHue ONpeaeIeHui
TPUTOHOMETPUUECKUX (QYHKIIH JIsl YTIIOB IIOBOPOTA U OCTPBIX
YIJI0B NPSMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHUE UX
B3aMMOCBSI3H.

OcHoBHBIE ®opmyiisl npuBeneHUsA. PopMyiibl cinoxkeHus. PopMybl yABOCHUS

TPUTOHOMETPHYECKHE @opMyasl IOJOBUHHOTO yTia.

TOKAECTBA

IIpeoOpa3oBanus [TpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (PYHKIIHI B

NPOCTEeHIINX IIPOU3BEJICHUE U ITPOU3BEICHUS B CyMMY. BrIpakeHue

TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (YHKLUH Yepe3 TaHT€HC MTOJIOBUHHOTO

BbIPAKEHH I aprymenTa. CBOMCTBAa CUMMETPUU TOYEK HA €TUHUYHON
OKPYKHOCTHU M IIPUMEHEHHE UX I BbIBOAA (hOPMYIT TPUBEICHHS

IIpocreiimmue IIpocreiimne TpuroHoMeTpudeckue ypapHenus. llpocrerimue

TPUTOHOMETPHYECKHUE TPUTOHOMETPUYECKUE HEPABCHCTBA.

YPABHCHHUSA U HEPABCHCTBA

APKCHHYC, aDKKOCHHYC,
APKTAHI€HC YUCJIA

[ToHsATHST OOPATHBIX TPUTOHOMETPUIECKUX (PYHKITHIA.
Omnpenenenue apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa

ymcia, GopMyJIUPOBAHUE UX, N300paKeHHE HAa €IUHUYHONW OKPYXK-
HOCTH.

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
Ilousitue o
HeNpPepbIBHOCTH (PYHKLMH

ITonsiTHE IEpEMEHHOM, IPUMEPBI 3aBUCUMOCTEN MEXKITY
IIEPEMEHHBIMH.

[TonsiTust rpaduika, onpeneneHne NpUHaJIeKHOCTH TOUKH rpaduky
byHKINN.

Ornpenenenne PyHKIuU, GOPMYITUPOBAHHUE €TO.

OO6nacTp onpeneneHus 1 MHOKECTBO 3HaueHUil; rpaduk GyHKIMH,
ocTpoeHue rpaukoB PyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU
croco0amH.

CBoiicTBa QyHKIUH.
I'padguyeckas
HHTEpNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBMCUMOCTEH B
peajbHBIX poueccax u
SIBJICHUSIX

MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD, OTPAHUYEHHOCTb,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HauOoJIbIlIee U HANMEHbIIIEe 3HAUCHUS, TOYKHA SKCTPEMyMa.
I'paduaeckas uatepnperanus. [Ipumepsl GyHKITMOHATHHBIX
3aBUCHUMOCTEHN B PEAJIbHBIX MPOLECCAX U3 CMEXKHBIX JUCLUILINH.
JlokazarenbHbIe pacCyKIECHHUSI HEKOTOPBIX CBOMCTB JIMHEMHON U
KBaJIpAaTHYHOUN (PYHKIIMIA, TPOBEJCHIE UCCIIECIOBAHUS JIMHEHHOM,
KYCOYHO-JTMHEHHOM, IpOOHO-TMHEHHON 1 KBaJpaTUYHON (QYyHKIUH,
MOCTPOCHHE UX TpapUKOB.

Oo0paTHble pyHKIMH

[TonsiTrie o6paTHON QYHKITUU.




[TonsiTe cOXKHON (QYHKIIUH.
Ob6nactp onpeneneHus 1 00JacTh 3HaUeHUI 00paTHOHN PYHKIHH.
I'padpuk oObpaTHO# GHyHKIIUH.

Crenennsble,
noKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
byHkuum.

OopatHble
TPUTOHOMETPHYECKHE
byHkuun

[TonsiTHE HENPEPHIBHON MEPUOIUUECKON (DYHKITHH,
(dbopMynupoBaHUE CBOICTB CHHYCA U KOCHHYC.

[ToHsATHE rapMOHUYECKHUX KOJIEOaHUI U IpUMEpPbl FApMOHUYECKUX
KoJIeOaHUH /711 ONMCAHUS TPOLIECCOB B (PU3UKE

U IpYTUX 00J1acTIX 3HAHMUA.

[TonsTHS pa3pbIBHON NEPUOINYECKON QYHKIMH, GOPMYIHPOBAHHUE
CBOWCTB TaHI'€HCA M KOTaHIeHCA.

Onpenenenns GyHKIMA, ©X CBOWCTBA U TPaPUKH.
ITpeoOpa3oBanus rpaduxos. IlapannenbHblil IepeHOC, CUMMETPUS
OTHOCHTEJIBHO OCEW KOOPJIMHAT U CHMMETPHSI OTHOCUTEIHHO
Hayaja KOOpAWHAT, CAMMETPHs OTHOCUTENIBHO MPSIMOH Y = X,
pacTsHKeHUE U CKAaThe BIOJIb OCEei KOOPIUHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBareJbLHOCTH

YucnoBas MOCIeI0BaTENbHOCTD, CIIOCOOBI €€ 3aJaHus U CBOMCTBA
YHCJIOBBIX IIOCIEI0BATEILHOCTEN, BEIYHCICHHUE €€ YJIECHOB.

[Ipenen nocnenoBarensHocTH. CylliecTBOBaHUE Mpeiesa
MOHOTOHHOM OTpaHMYEHHOM nocueaoBareibHOCTH. CyMMUpOBaHUE
MocJIeIoBaTeIbHOCTE. beckoHeuHo yObIBaroIas reoMeTpuyecKast
MIPOTPECCHs U €€ CyMMa.

ITpousBoaHas u ee
NpUMEeHeHue

[TonsTHE 0 poN3BOAHON PYHKIMH, €€ FeOMETPUIECKUI U
buzndecKuit

CMBICJI. YpaBHEHHE KacaTeJIbHON K rpaduKy GyHKINH.
[Tpon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHMS, YACTHBIE.
[Tpon3BoiHBIE OCHOBHBIX 3JIeMEHTapHbIX GyHKUUH. [Ipumenenue
IIPOU3BOJHON K UCCIIEIOBAaHUIO (DYHKIUI U TOCTPOCHUIO TPAPHUKOB.
[Tpou3BoiHbIe 0OpAaTHON (PYHKIMHU U KOMIIO3ULIUH (DYHKIMH.

IlepBooOpa3nasi u
HHTErpaji

[TonsTHS MHTErpaia ¥ epBOOOPA3HOIL.
[TpaBuiia BeIuKCiIeHHs TIEpBOOOpa3HON U TeopeMbl HproToHa—
JleiiGHuna.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHs U CHCTEMbI
ypaBHeHHH
HepaBeHcTBa M cUCTEMbI
HEPaBEeHCTB C ABYMH
nepeMeHHbIMHU

PannoHaneHbIe, HppalMOHAIBHBIE, TOKA3ATEIbHbIE

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

OcHOBHBIE IPUEMBI UX pelIeHUs (pa3I0kKEeHNE Ha MHOKUTEIH,
BBEJICHHUE HOBBIX HEM3BECTHBIX, [10JICTAHOBKA, Ipaduyeckuii
meton). KopHu anreOpanueckux ypaBHEHUH, MOHATHS
MCCIJIEJOBAHMsI YPABHEHUM U CUCTEM YPaBHEHHUH.

Teopust paBHOCUIIBHOCTH YPAaBHEHHU U €€ IPUMEHEHHSI.
3anuch pelIeHus CTaHIapTHBIX YPaBHEHUN, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH JJIsl CBEACHUS K CTAaHJAPTHOMY
YPaBHEHHUIO.

OO61re BOMpOoCH! pelleHus] HEPaBEHCTB U UCIIOIb30BaHUE CBOWCTB U
rpaduKoB QYHKIUI P pellICHUH HEPABEHCTB.

IJIEMEHTBI KOMBUHAT

OPUKU, TEOPUU BEPOSITHOCTEHN M CTATUCTHUKH

OcHOBHBbIC MOHATHSA
KOMOMHATOPUKH

OcHoBHBIE TOHATUS KOMOMHATOPHKHU. CBOMCTBA OMHOMHHATBLHBIX
KO3 (HUILIMEHTOB.

[TpaBuiia KOMOMHATOPUKH U IPUMEHEHHE TIPH PEIICHUN
KOMOWHATOPHBIX 3a7a4.




[TonsrTHst KOMOMHATOPUKU: pa3MELICHUSIMH, COUETaHUSIMH,
nepecTaHOBKaMU U GOopMyTaMu JJIsi UX BBIYHCIICHUSI.
bunom Herorona u tpeyronbauk [lTackans.

JJlIeMeHTbI TEOPUHU
BEePOATHOCTEM

CoObITHE, BEPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHUE
BeposiTHOCTEH. [loHsTHE O HEe3aBUCUMOCTH COOBITUH. JluckpeTHast
Clly4aiiHas BEIUYMHA, 3aKOH €€ PacIpeeIICHU.

YuciioBble XapaKTEPUCTUKU AUCKPETHOM CIIy4aliHON BEJIMYUHBI.
IToHsATHE O 3aKOHE OOJIBLINX YUCEIL.

IIpencraBiienne TaHHBIX
(Tadauubl, IMATPAMMBI,
rpagukn)

[IpencraBnenue naHHBIX (TaOIUIBI, TUATPAMMBI, TpaduKn),
reHepantbHasi COBOKYITHOCTh, BBIOOPKA, CpeaHee apupMeTuIecKoe,
menuaHa. [ToHaTHE 0 33/1a9aX MaTEeMaTHYECKOW CTATUCTHKH.

I'EOMETPUA

IIpsiMbIe U MJIOCKOCTH
B NIPOCTPAHCTBeE

B3anMHoOe pacnonoxkeHue IByX NpsIMbIX B IPOCTPAHCTBE.
[TapannenbHOCTH NPAMON U TUI0CKOCTU. [TapannenbHOCTh
mockoctel. [lepreHIuKynsipHOCTh NPSAMOMN U IJIOCKOCTH.
IlepnenquKyisp ¥ HaKJIOHHAsA. YTOJI MEXIy NPSMOU U
IJIOCKOCTBIO. JIByrpaHHbIil yroJ.

Yros Mexay MI0CKOCTAMU. [lepnenauKysipHOCTE IBYX
IJIOCKOCTEM.

['eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: TApAIIICITbHBINA
MEPEHOC, CHMMETPHUS OTHOCUTENBHO MJIOCKOCTH.
[TapannensHOE mpoexkTrpoBanue. [lmoniaas opToroHanbHON
npoekuuu. M306paxenne mpocTpaHCTBEHHBIX (Guryp.

MHOrorpaHHuKHa

Bepumnsl, peOpa, rpanu MHOrorpaHHuka. Pazseprka.
MHororpanssie yrisl. Beimykiieie MHOrorpaHHuku. Teopema
Diinepa.

IIpusma. [Ipssmas u HaknoHHas npusma. [IpaBuwibHas npusMma.
[Mapannenenunen. Ky6. [Tupamuna. [IpaBunsHas nupaMua.
VYceuennas nupamuga. Terpasap.

Cummerpu B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMue.
Ceuenus ky0a, IpU3Mbl U MUPAMUJIBL.

[TpencraBiaenne o NpaBUIbHBIX MHOTOIPAaHHHUKAX (TeTpa’zpe, Kyoe,
OKTa’JIpe, OJIEKa3Ipe U UKOCAdIPE).

Tesa u moBepxHOCTH
BpallleHUSs

[Mununzap u koHyc. YcedeHHbli konyc. OcHOBaHUE, BBICOTA,
O0KOBast MOBEPXHOCTb, 00pazyrolas, pazBeprka. OceBble CEUeHUs U
CEYEHNs, IapaJuIeIbHbIE OCHOBAHUIO.

[Tap u chepa, ux ceyenus. KacatenpHas naockocTs K cgepe.

I/I3Mepe}mﬂ B reOMETpUM

O06nem u ero usmepenue. urerpanbHas popmyna oobema.
dopmynsl 00bemMa Kyba, IPSIMOYTOJILHOTO MapaieNenumesa,
MIPU3MBI, TWIHH]IPA.

®dopmynsl 00beMa mrpaMubl U KoHyca. Dopmysisl muiomanm
MOBEPXHOCTEH IIIMHPA U KOHYyca. DopMyIel o0bema mapa u
IIoIaau cepsl.

[Togo6ue Ten. OTHOIIEHUS TIIOMIAJIEH TTOBEPXHOCTEN U 00BEMOB
MOIOOHBIX TEl.

Koopaunartel 1 BeKTOpHI

ITonsaTtue BekTopa. JlekaproBa cucrema KOOpAUHAT B IPOCTPAHCTBE.
CBolicTBa BEKTOPHBIX BEJIMYMH, IPABUJIA PA3JIOKEHUSI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, PABUII HAXO0XKAECHUS KOOPAUHAT
BEKTOpa B MMPOCTPAHCTBE, MPABUJI JECHCTBUI C BEKTOpPaMHU,
3aJJaHHBIMU KOOpPJIMHATAMM.

[IpssMmoyronpHas (IekapToBa) CHCTEMA KOOPAUHAT B MPOCTPAHCTRE.
dopmyra pacCTOSHUS MEXKAY ABYMs TOUKaMH. Y paBHEHHsI C(hephl,




TJIOCKOCTH U TIPSIMOM.

Bektopsl. Monyns BekTopa. PaBeHcTBO BekTOpOB. Cllo’keHHE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha 4uciio. Pasnoxenue BeKkTopa 1o
HaIlpaBJICHUsAM. YTOJ MEXAy AByMs BeKTopaMmu. [Ipoeknus BekTopa
Ha ock. Koopaunatel BekTopa. CKajasipHOE IPOU3BEACHHE

BEKTOPOB. BEKTOPHOE YPaBHEHHUs PSMOU U IIJIOCKOCTH.

2.2. TunoBble 3aJaHUA 1J9 ONCHKH 0CBOCHHBIX yMeHHﬁ:

Conepxanue o0yyeHHs

XapakTepucTUKa OCHOBHBIX BUJIOB YY€OHOU JIEATEIBHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX JEHCTBUIA)

AJITEBPA

Pa3BuTHe NOHATHS O
qucJje

Brimonnenue apudMeTndeckux IeHCTBUN HaJl YMCIIaMU, COYeTast YCTHBIE U
IIMCbMEHHBIE TPUEMBI.

Haxoxaenne npuOIMKeHHBIX 3HAYCHUH BEJIMYHH U TOTPEITHOCTEH
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTENIBHOI); CPaBHEHHE YMCIOBBIX
BBIPAKCHU.

Haxoxxaenue ook B peodpa3oBaHUsIX U BHIYMCIEHUSIX (OTHOCUTCS KO
BCEM IIYHKTaM IIPOrPaMMBbl)

Kophu, crenenn,
Jorapugmsi

Boruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE PUKUIKHA 3HAYCHUS
KOpHS.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
paguKabl.

Beinonnenue pacuetoB no ¢popMmysiaM, CoAepKaLUM paJuKabl,
OCYILIECTBIISASE HEOOXOUMbIE TIOJICTAHOBKH U MPeoOpa3oBaHMsL.
Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUH ¢ pagukaiamy. Pemenue
HMPPALMOHAIBHBIX YPABHEHUM.

HaxoxxaeHue 3HaueHul cTeneHy, UCI0b3ysl TP He0OXOMMOCTH
MHCTPYMEHTAJIbHBIEC CPEICTBA.

3anuceIBaHuE KOPHs N-# CTETIEHU B BUJIE CTENIEHU C IPOOHBIM MTOKa3aTeleM
1 Ha00OpOT.

@opMyIMpOBaHHUE CBOWCTB CTENECHEN. Brrunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTENEM, BBIITOTHEHUE IPUKUIKH 3HAYEHHS CTEIICHH,
CPaBHEHUE CTEIICHEN.

[IpeoOpa3oBanre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COIEPIKALIINX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne ITOKa3aTebHbIX YPaBHEHU.
O3HakOMJIEHHE ¢ TPUMEHEHNEM KOpHEN U CTeNeHe! IpY BbIUKCICHUH
CPEIHHUX, ACIICHUH OTPE3KA B «30JI0TOM CeYeHUM». Pelienne npukinaaHbx
3a/1a4 Ha CJIOXKHBIE ITPOLEHTHI

IIpeodpa3oBanne
ajredpanyecKux
BbIPAKEHUH

Brimonnenue npeobpa3zoBaHuii BeIpaKeHUM, IpUMeHeHue Gpopmya,
CBSI3aHHBIX CO CBOMCTBAaMU CTEIEHEN U JorapumMoB.
Omnpenenenne 00J1aCTH JOMYCTUMBIX 3HAYCHUH JIorapu(pMuIeckoro
BbIpakeHUs. Penienue norapupmMudeckix ypaBHeHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC IOHATHUHA

N3ydeHnue pairnaHHOTO METOAa U3MEPEHUS YIJIOB BPAIIEHUS U UX CBS3H C
rpajaycHoii mepoit. 1300paxkeHue yrioB BpalleHHs Ha OKPY>KHOCTH,
COOTHECEHME BEJINYMHBI YIJIa C €r0 PacloyIOKEHUEM.

dopmynupoBaHHe ONpPeIeICHUN TPUTOHOMETPUUECKUX (PYHKIHHA 115
YTJIOB MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOIO TPEYTOIbHUKA 1
00BsICHEHUE UX B3aMMOCBSI3U

OcHOBHBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHUUICCKUX TOXKIACCTB JJIA BEIYUCIICHUA




TPUTOHOMETPHYECKHE | 3HAYCHUI TPUTOHOMETPUUYECKUX (PYHKIIMH MO OJHON U3 HUX
TOKIECTBA
IIpeoOpa3oBanus W3yuenne OCHOBHBIX (pOPMYIT TPUTOHOMETPHUH: (POPMYJIIBI CIIOKEHUS,
NpoCTeHIInX yIIBOCHHUs, IPeoOpa30BaHMsl CyMMbl TPUTOHOMETPHUECKUX (DYHKIMH B
TPUTOHOMETPUYECKUX | IIPOU3BEJICHUE U IIPOU3BEACHUS B CyMMY U IIPUMEHEHUE MPU BbIUNCICHUN
BbIpaKEeHH I 3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLICHMUS €TO0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’KHOCTH U IPUMEHEHHE UX AJIs BbIBOJIa (OPMYII IPUBEICHHUS
IIpocreiimmue Pemenue no ¢popmynam u TPUrOHOMETPUYECKOMY KPYTy IPOCTEHIINX
TPUTOHOMETPUYEeCKHEe | TPUTOHOMETPUYECKUX YPABHEHUM.
YPABHEHHUS H [TpumeHeHne 00X METOJIOB PELICHHUS ypaBHEHUN (TIPUBEIEHUE K
HepaBeHCTBa JMHEHNHOMY, KBaIpaATHOMY, METOJI Pa3JI0KEHUS HA MHOXKUTEIIH, 3aMECHbI
[IEPEMEHHO) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.
YMeHue oTMedaTs Ha Kpyre pelieHns IpOoCTENIINX TPUTOHOMETPUYECKUX
HEPABEHCTB
ApKcHHYC, O3HakoMJICHHE C IOHATHEM OOpPAaTHBIX TPUTOHOMETPUYECKUX (PYHKIUH.
APKKOCHHYC, N3yuenune onpeneneHuii apkCUHyca, apKKOCUHYCa, ApKTAHT€HCA YUCIIa,

APKTAHI'CHC YHCJIA

(dbopMynupoBaHHE UX, U300paKEHNE HA SAMHUYHON OKPYKHOCTH,
MIPUMEHEHHUE TIPU PEIICHUN YPaBHECHUIN

®YHKIHNU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IlonsiTue 0
HeINpepbIBHOCTH
pyHxunn

O3HaKOMJIEHHE C IOHSITUEM NIEPEMEHHOM, TPUMEpaMu 3aBUCHMOCTEN
MEX1y IIEPEMEHHBIMH.

O3HakoMIICHHE C TIOHSATHEM TpaduKa, orpeeeHne MPUHAICHKHOCTH
Touku rpaduky ¢pyHkuuu. Onpenenenue no Gopmyiie npocreiieit
3aBHCUMOCTH, BUJa ee rpaduka. Beipaxkenue mo popmysne oqHoi
IIEPEMEHHON Yepe3 ApyTue.

OsHaxkomiIeHHE ¢ onpeenieHneM QyHKIUH, (OPMYyIHPOBAHUE €TO.
Haxoxxaenue obnactu onpeaenaeHus U 00JacTi 3HaueHUu QpyHKIuu

CpoiicTBa QyHKIUM.
I'padguyeckas
HHTepIpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajIbHBIX IpoLeccax
U AABJICHUAX

O3HakoMJIEHHE ¢ TpUMEpPaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
peanbHBIX MPOLIECCAX U3 CMEKHBIX TUCLMUILINH.

O3HakOMJIEHHE C JOKa3aTeIbHBIMU PacCyXJICHUSIMH HEKOTOPBIX CBOMCTB
TUHENHON U KBaJpaTUIHON (YHKIUH, MPOBEICHUE HUCCIEIOBAHUS
JUHENHON, KyCOYHO-IMHEWHOH, TPOOHO-TMHEWHON U KBaJApaTUYHOMN
¢byHkuuit, mocrpoenue ux rpadukos. [loctpoenue n ureHue rpaukoB
¢ynkuil. MccnenoBanue QyHKIUH.

CocraBieHue BU10B QYHKLUH 110 TaHHOMY YCJIOBHIO, PELICHUE 33/1a4 Ha
JKCTPEMYM.

Brinmonnenue npeobpazoBanuii rpaguka GyHKIUH.

OopatHblie pyHKUIHHU

N3ydenue noustust 00OpaTHOM (PyHKIMH, ONpeieIeHHe BUIAa U TIOCTPOSHHE
rpaduka oOpaTHON (YHKIMH, HAXO0XKJEHHUE ee 00IacTH ONpeaesIeHHs U
oOnactu 3HaueHuil. [I[pumeHeHne cBONCTB (PyHKIINI MpU HCCIeA0BaHNN
YpaBHEHMH U peIIeHUH 33a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TOHSTHEM CJIOKHOU (DYHKIIUU

CreneHnble,
NMOKa3aTeJIbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYeCKHUe
(pynkuum.

OopatHbie
TPUTOHOMETPUYeCKHUe
GyHkunmn

Boruncnenue 3HaueHui GyHKIIM 110 3HAYEHUIO apryMeHTa.
Omnpenenenre NOJI0KEHUS TOUKH Ha Tpaduke Mo ee KoopaAuHaTaM
Ha000pOT.

Hcnonb3oBanue cBOMCTB (DYHKIIMIA JUIs CpaBHEHUS 3HAYCHUN CTETIeHEeH n
sorapu(dmMoB.

ITocTpoeHne rpaMKOB CTENEHHBIX U JOTrapUPMHUECKUX (QYHKIIUH.
Pemenue nokazarenbHbIX U JOTapUPMUUECKUX YPAaBHEHUHN U HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAM.




O3HakoOMJICHUE C TIOHITHEM HEMPEPHIBHON NMEPHOINYECKON (HYHKIIUH,
(bopmMynHMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE X TPAPHKOB.
O3HakOMJICHHE C TOHSITHEM F'APMOHMUYECKUX KOJIEOaHUM U TpUMepamMu
TrapMOHUYECKUX KOJeOaHH JUIsl ONMCaHMs TPOLIECCOB B (DU3HKE U APYTHX
00JacTax 3HaHUS.

O3HaKOMJICHHE C TIOHATHEM Pa3pBIBHON MEPUOINYECKON (PYHKINH,
(dbopMylMpoBaHHE CBOICTB TaHIe€HCAa U KOTAHT€HCA, IOCTPOCHUE HX
rpaduKoB.

[IpumeHeHne cBOWCTB (PYHKITUHN ISl CPABHEHUS 3HAYECHU
TPUTOHOMETPUYECKHUX (PYHKIUH, pEIICHHUS] TPUTOHOMETPUYECKHIX
YpaBHEHUM.

[Toctpoenue rpaduKoB 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKIUH 1
orpezeneHue 1no rpadukaM Ux CBOUCTB.

Brimonnenue npeobpa3zoBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJILHOCTH

O3HaKOMJICHHE C IOHATHEM YHCIOBOMU IOCIEI0BATEIILHOCTH, CII0CO0aMU
ee 3aJ]aHMsl, BBIYMCICHUSIMU €€ YICHOB.

O3HakoMJICHHE C ITOHATHUEM IIPEJIENa OCIEI0BATEIBHOCTH.
O3HaKOMJICHHE C BBIYUCIEHUEM CYMMbI OECKOHEYHOI'O YMCIIOBOTO Psijia Ha
IIpUMEPE BBIUUCIICHUS CyMMbl OECKOHEYHO YOBbIBAIOLIEH reOMETpHUYECKON
IIPOrpeccuu.

Pemrenue 3aa4 Ha mpuMeHeHue GOPMYIIbI CyMMbI OECKOHEYHO
yOBIBAOIIEH FeOMETPUUECKOM TPOrPECCUH.

IIpousBoaHas u ee
NPUMEHEeHHe

O3HaKOMJIEHHE C IOHSTHEM IIPOU3BOJHOM.

W3yuenue u popMyIMpoBaHUE €€ MEXaHUUYECKOT0 U T€OMETPHUECKOTO
CMbICJIa, U3YYEHHE aIrOpPUTMa BbIUMCIIEHUSI IPOU3BOIHOM Ha IpUMepe
BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH U YIIJIOBOIr0 K03 duumenra
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 0011eM BUE.

YcBoenwue npaBwi qudGepeHIIMPOBAHIS, TAOTHIIBI IIPOW3BOTHBIX
3JIEMEHTapHBIX (QYHKIMH, TpUMEHEeHue U1 TuddepeHIMpOBaHUs
(GyHKIUH, COCTaBJIEHUs YpPAaBHEHUS KacaTelbHOM.

N3yuenne TeopeM 0 CBA3M CBOMCTB (DYHKIIMU U POU3BOAHOM,
(GbopMyIIMpOBKa HX.

ITpoBeneHue ¢ MOMOIIBIO IPOU3BOIHON MCCeI0BaHUs (YHKIINY,
3alaHHON (PopMyIIOii.

YcTaHoBIIeHUE CBSA3M CBOMCTB (DYHKIIMU M TPOU3BOIHOM MO UX rpadukam.
[IpuMeHeHne MPON3BOIHOM IS PEIICHMS 3a]1a4 Ha HAX0XKICHHE
HauOOJIbIIEro, HAMMEHBILIET0 3HAUEHHsI U Ha HaX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas
1 HHTErpaJ

O3HaKOMJIEHHE C IOHITUEM MHTETpaia u IepBOOOpa3HOIL.

W3yuenne nmpaBuia BEIYUCIEHUS IEpBOOOpa3HOii U TeopeMbl HproToHA—

JleitOHuna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BHIYHCIIEHUE
nepBo0Opa3HOM Al JAHHON (YHKITHH.

Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpajia I BEIUMCICHUS (PU3UUECKUX
BEJIMYMH U IUIOIIAAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHust u
CHCTEMBI YPABHEHHH.
HepaBencrBa u
CHCTeMbl HEPABEHCTB
¢ AByMsl

O3HakOMJIEHHE C TPOCTEHIINMHU CBEACHUSIMU O KOPHSX alre0pandeckux
YPaBHEHUH, IOHATUSMU UCCIIEJOBAHNS YPAaBHEHUH U CUCTEM YPaBHEHUH.
N3ydenue Teopun paBHOCHIBHOCTH YPAaBHEHUH U €€ TPUMEHEHHUSI.
IloBTOpEHME 3anMCH pELIEHUS CTaHAAPTHBIX YPABHEHUM, TPUEMOB
peoOpa3oBaHus YpaBHEHUHN JJisl CBEACHUSI K CTAaHJAPTHOMY YPaBHEHHUIO.




NepEeMECHHBIMHA

Pemrenne panuoHanbHbIX, HPPAMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonws3oBanue cBOMCTB ¥ rpadMKoB GYHKITUN I pEIICHUST YPaBHCHH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.

Pemenue ypaBHeHU! ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3iio>KEeHUs Ha
MHOYHUTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, ITOICTAHOBKHU, TpapuIeCcKOro
METO/Q).

Pemenue cuctem ypaBHEHH ¢ MIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOUIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
MCIIOJIb30BAHUE CBOMCTB U TpauKoB (DYHKIIHMIA IPU PEIICHUH HEPABEHCTB.
Penrenne HepaBEeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IMYHbIX
CIIO0CO00B.

[IpuMeHeHne MaTeMaTHUYEeCKUX METOJOB JJIs PEIICHUS COJIepKATEIIbHBIX
3aJa4d U3 pa3IMYHBIX 00JacTell HAyKU M MpakTUKH. HTEepnpeTnpoBanne
pe3yIbTAaTOB C YYETOM PEAJIbHbBIX OIPAHUYEHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKHA

OcHoOBHbBIE IOHATHS
KOMOUHATOPUKH

W3yuenue nmpaBuiia KOMOMHATOPUKHU M IPUMEHEHHE TIPU PEIICHUU
KOMOWHATOPHBIX 33/1a4.

Perrenne KOMOMHATOPHBIX 3a/1a4 METOIOM repedopa H Mo MPaBHITy
YMHOXKEHHUSI.

O3HaKOMJICHHE C MOHATUSAMU KOMOMHATOPUKHU: pa3MEIICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HYOPMYTIaMHU JJIsi UX BEIYUCICHHS.
OOmbsicHeHHE ¥ IPUMEHEHHE (POPMYJT [Tl BBIYMCIICHUS pa3MEIICHUH,
MEPECTAaHOBOK U COYETAHUH NMPH PEIICHUHN 3a7ad.

Osnakomienue ¢ OuHoMoM HproToHa 1 TpeyronsHukom [lackas.
Perrenne npakTHUecKuX 3a7a4d ¢ UCHOIB30BAHUEM TTOHSTHIA U TIPaBUII
KOMOWHATOPUKH

DJIeMeHThI TeOpHuu

N3ydeHne Ki1acCu4ecKoro OnpeesieHus: BEpOITHOCTH, CBOMCTB

BEPOSITHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.
PaccmoTrpenune npumepoB BEIYUCIIEHNS BEPOATHOCTEN. Pemmenne 3a1a4y Ha
BBIUHCIIEHHE BEPOSTHOCTEH COOBITUI
IIpeacraBienne O3HaKOMJIEHHE C IPEJICTABICHUEM YHCIOBBIX TaHHBIX U X
JAHHBIX (TA0/IULBI, XapaKTepUCTUKAMHU.
AHATrPaMMBbl, Pemenue npaktudyeckux 3agad Ha 00pabOTKy YUCIIOBBIX JaHHbIX,
rpauKu) BBIYHCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ M10CKOCTH
B IIPOCTPAHCTBE

dopmynupoBKa U MPUBEIEHUE JOKA3aTeIbCTB IPU3HAKOB B3aUMHOIO
pacrosoKeHus NpsSIMbIX U IUI0CcKocTel. Pacrio3HaBaHue Ha yeprexax u
MOJIEJIAX Pa3IMYHBIX CIy4aeB B3aMMHOI'O PACHOJIOXKEHUS MPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX CY)KJIEHUH.

dopmynupoBaHHe ONpeIeTeHNH, TPU3HAKOB U CBOMCTB MapauIeIbHbBIX U
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN, ABYTPAHHBIX U JIMHEWHBIX YTJIOB.
BrInosiHEeHNE MOCTPOEHUS YITIOB MEXKY NMPSMBIMU, IPSIMON U TNIOCKOCTBIO,
MEX1y TIOCKOCTSIMU 10 ONTMCAHUIO M pacliO3HaBaHUE UX HA MOJIETISX.
IIpumeHeHNne MPU3HAKOB M CBOMCTB PACIIOJIOKEHUS IPSMBIX U INIOCKOCTEN
MIpU pEIIeHUH 3a/1au.

N300paskeHne Ha pUCYHKAX U KOHCTPYUPOBAHHE Ha MOJIEISIX
MEPIEeHIUKYJIIPOB U HAKJIIOHHBIX K INIOCKOCTHU, PSMBIX, TapauIeTIbHBIX
TUIOCKOCTEH, YIIIOB MEXAY MPSAMON U IIIOCKOCThIO U 000CHOBaHKE
MOCTPOCHMS.

Pemenue 3a1a4 Ha BBIYUCIIEHNE TEOMETPUUECKUX BENUUMH. ONMCHIBAaHUE
paccTosiHUS OT TOUKH JI0 MJIOCKOCTH, OT IPSIMOM 10 TJIOCKOCTH, MEXKY




IJIOCKOCTSIMU, MEXAY CKPEUIMBAIOIIMMUCS IPSIMBIMH, MEXKIY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

@opMyIHpPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM CyleCTBOBaHUS, CBONCTBA).

N300paxeHne Ha yepTekax U MOJENAX PACCTOSHUS U 000CHOBaHHE CBOMX
cyxaeHui. OnpeneneHue U BbIUMCIEHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Ipumenenue GopmyI U TEOpEM INTAHUMETPUH IJIs PELLICHUS 3a7ay.
O3HaKOMJIEHHE C IOHITUEM NAPAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBoiicTBaMu. POPMYIUPOBAHUE TEOPEMBI O TUIOLIAAN OPTOTOHATIBHOMN
IIPOEKIIMY MHOTOYTI'OJIbHUKA.

[Ipumenenue Teopuu At 000CHOBAHUS OCTPOCHUN U BBIYUCIICHUH.
ApryMeHTHUpOBaHUE CBOUX CYXJIEHUN O B3aUMHOM PACIIOIOKEHUH
MIPOCTPAHCTBEHHBIX QUTYD

MHororpaHHuku Onucanue 1 XapaKTepUCTHUKA Pa3IN4HbIX BUJJOB MHOTOI'PAaHHUKOB,
IIEPEUUCIICHAE UX DJIEMEHTOB U CBOWCTB.

N300paskeHre MHOTOTPaHHUKOB U BBIITOJHEHNUE TIOCTPOCHHUS Ha
M300pakeHUSIX U MOJIEISIX MHOTOI'PaHHHUKOB.

Boruncnenue nuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHUrypauusx, apryMeHTUPOBAaHUE CBOUX CYXKICHUH.
XapakTeprucTuKa U N300pakeHNEe CEUEHHU s, pa3BEPTKU MHOIOTPAHHUKOB,
BBIYHCJICHHE IIJIOIIAEH TOBEPXHOCTEH.

[TocTpoenne mpocTeHIMX ceYeHnit Ky0a, MPU3MBI, THPAMUIBIL.
[IpumeHeHue (HakToB U CBEICHUM U3 IUIAHUMETPHH.

O3HaKOMJICHHE C BHJIAMH CHUMMETPHI B TPOCTPAHCTBE, (POPMYIMPOBAHHE
OIIpeEICHUN U CBOMCTB. XapaKTepUCTUKAa CHMMETPHUH TEJl BPALLECHUS U
MHOT'OTPaHHHUKOB.

IIpumeHeHne CBOMCTB CHMMETPHH NIPU PELIECHUH 3a/1a4.

Hcnonws3oBanne npuoOpeTeHHBIX 3HAHUHN ISl UCCIICIOBAHUS U
MOJIETIMPOBAHUS HECIIOKHBIX 3a1a4.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJIHEHHE PUCYHKOB TI0
YCIIOBUSIM 3a7a4

Tesa u moBepxHoctu | O3HAKOMIIEHHE C BUIAMHU TeJl BpalleHUs, (GOpPMYyJIUPOBAHUE UX
BpalleHUs OINPEJIETICHUN U CBOMCTB.

DopMyIMpOBaHUE TEOPEM O CEUYEHUH IIapa MJIOCKOCThIO U INIOCKOCTH,
KacaTelnbHOU K cdepe.

XapakTeprucTuka U n300pakeHre Tell BpallleHusl, UX pa3BEepPTKHU, CEUCHHUSI.
Pemenue 3ana4y Ha MOCTPOEHNE CEYEHUN, BEIUNCIICHHUE JUIMH, PACCTOSIHUM,
yriI0B, iomazaei. [Ipoenenne nokasarebHbIX pacCyXICHUN pU
pelIeHnN 3a1au.

[IpumeHeHne CBOMCTB CUMMETPHH NPU PELICHUH 3a/1a4 Ha TeJla BpalleHHUs,
KOMOHMHAIIMIO TeTl.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJ U BBIINOJIHEHNE PUCYHKA 110
YCIIOBHIO 33J]a41

HN3mepenus B O3HakOMJIEHHE C TOHSTHUAMH IJIOUIAIU U 00beMa, aKCHOMaMH U
reoMeTpHuu CBOMCTBAaMH.

Pemenue 3amay Ha BhIYMCIIEHUE TIIOMIAIEH TUIOCKUX PUTYD €
MPUMEHEHHEM COOTBETCTBYIOUINX (OPMYI U (HaKTOB U3 TUIAHUMETPHH.
N3ydenue TeopeM 0 BHIYMCIEHUN 00bEMOB IPOCTPAHCTBEHHBIX TEIl,
peleHue 3ajad Ha puMeHeHne (opMyJ BEIYUCIEHUS 00bEMOB.
N3ydenue popmyn 1uist BBIYMCIIEHUS TUIOIIAIeH TTOBEPXHOCTEM
MHOTOTPaHHUKOB U T€J BPAIICHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHUS TUIOIIA U TOBEPXHOCTH CepHI.




Pemenue 3aga4 Ha BEIYMCIIEHUE TIONIAAEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

Koopaunarsl n O3HakoMIJIEHHE C MIOHATHEM BEKTOpa. V3yueHne nekapToBOil CUCTEMBI
BEKTOPbI KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOCHUE 110 3alaHHBIM KOOPAUHATAM
TOYEK U IJIOCKOCTEH, Hax0KIeHNEe KOOpAUHAT Touek. Haxoxaenue
ypaBHEHUN OKPYKHOCTH, c(pephl, IUIOCKOCTH. BhIYrciieHne pacCTOSTHUIMA
MEXIy TOUKaMH.

N3yueHne CBOMCTB BEKTOPHBIX BEIUYMH, IPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABUI HAXOKECHUS KOOPIUHAT BEKTOPA B
MPOCTPAHCTBE, IPAaBUJI JEUCTBUIM C BEKTOPaMU, 3aJaHHBIMHU
KOOpJAMHATaMH.

[IpuMeHeHne Teopuu NpU PEIICHUH 3a4a4 Ha JCHCTBUSA C BEKTOPAMH.
N3yuenune ckamsspHOTO IPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YPABHEHHUS
IIPSIMOM U TUIOCKOCTHU. [IpuMeHeHne Teopun Npy PEeLIeHUH 3a1a4 Ha
JEUCTBHUS C BEKTOPAMH, KOOPAMHATHBIA METO, IPUMEHEHHE BEKTOPOB JJIs
BBIYMCIICHNS BEJIMYHH YIJIOB U PACCTOSHUM.

O3HakoOMJIEHHE C JI0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPUU O B3AUMHOM
PAaCIIOJIOKEHUH IIPSIMBIX U IJIOCKOCTEN € UCIIOIb30BAHUEM BEKTOPOB

3. CTpyKTypa KOHTPOJIbHO-0LIeHOYHBIX MaTepuaioB (KOM) ajs sx3amena

I. TACIIOPT

Hasna4yenmue:
KOM mnpennasHayeHsl A1 KOHTPOJISI U OIEHKH PE3yJIbTaTOB OCBOCHHS YYCOHOTO TpeaMeTa
«MATEMATHUKA» nis crnennalbHOCTH cpeaHero npodeccronansHoro obpaszopanus: 09.02.07

NudopmaninoHHbIe CUCTEMBI M IPOTPAMMHUPOBAHHE.

OcBoeHHbIE PeIMeTHbIE Pe3yJbTaThl 00yUeHMs:
- c(OPMHPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKe KaK 4acTH MHPOBOH KYJIbTYpbI U
MeCTe MaTeMaTHUKU B COBPEMEHHOM LIMBUJIM3ALIMH, CTIOCO0AX ONMMCAHUS SBJICHUH peaJbHOro Mupa
Ha MaTEMaTUYECKOM SI3BIKE;
- c(OpPMHUPOBAHHOCTh MPEJCTABICHUNH O MaTEMaTHYECKUX MOHATHIX KaK Ba)KHEHUIINX
MaTE€MaTU4YeCKUX MOJEIAX, MMO3BOJIAIOIIMX ONMCBHIBATH U U3Yy4aTh pa3HbIE IPOLIECCH U SIBJICHHUS,
ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUsI MATEMATUYECKUX TEOPUH;
- BJIaJICHUE METOJAMU J10KA3aTEIbCTB U AJITOPUTMOB PEILIEHUs, YMEHUE UX IPUMEHSATD,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKIAECHUS B XO/I€ PELICHUS 3a/1a4;
- BJIaJICHUE CTAaHJAPTHBIMH NPHUEMAMH DELICHUS PALMOHAIBHBIX U HMPpPalUOHAJIbHBIX,
IIOKA3aTENIbHBIX, CTEICHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHUHM M HEPABEHCTB, HX CHCTEM;
UCIIOJIb30BAHNUE FOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YMCJIE JUIS IOMCKA IIyTH PEIICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;
- c(OPMHPOBAHHOCTh MPEACTABICHUH OO0 OCHOBHBIX TMOHATHSAX MaTeMaTHYECKOTO
aHalM3a W WX CBOICTBaX, BIAJEHHE YMEHHEM XapaKTepu30BaTh MOBeJeHHE (QYHKIH,
UCIIOJIb30BAaHUE MTOJIYYCHHBIX 3HAHUM IJIS OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
- BJIAJICHUE OCHOBHBIMH MOHATHIMHU O INIOCKHX U MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
¢urypax, UXx OCHOBHBIX CBOMCTBax; c(hOpMHUPOBAHHOCTh YMEHHS PACIO3HABATH F€OMETPUUYECKHE
burypsl Ha uyeprexax, MOJENSIX U B pEAIbHOM MHpE; IPUMEHEHHWE HW3YYEHHBIX CBOWCTB
reoMeTpruuecKux GUryp u GopmyI JUlsl pelieHus: TeOMETPUUYECKUX 3a/1ad U 3314 C MPAKTUYECKUM
COJIepKaHUEM;
- c(OPMHPOBAHHOCTh  MPEJCTABICHUH O Tpoleccax U  SBICHHUAX, HMEIOLINX



BEPOSTHOCTHBIN XapakTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B pPEaTbHOM MHpPE, OCHOBHBIX
MOHSTUSIX 3JEMEHTApHOW TEOpUU BEPOSITHOCTEH; YMEHHMH HAXOAWUTh U OLEHUBATh BEPOATHOCTH
HACTYIUICHUSI COOBITUH B MPOCTEHIINX MPAKTHYECKUX CUTYAIMsSX M OCHOBHBIE XapPaKTEPUCTHUKH
CIIy4aifHbIX BEJTUYMH;
- BJIaJICHME HaBBIKAMU HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpH
pelleHuy 3ajay.

Jist criensIX U cabOBUISIINX 00yYarOIIUXCS:
- OBJIaJICHHE MpaBWIAMM 3alllCH MaTeMaTH4ecKuX (OpMyll U CHEIHATbHBIX 3HAKOB
penbedHO-TOYeuHOM cucTeMbl 0603HaueHm JI. Bpaiins;
- OBJIAJICHHE TAKTHJIbHO-OCSA3AaTEIbHBIM CIIOCOOOM OOCIENOBaHUS U  BOCHPUATHUS
penbedHBIX H300paKEHUH NPEIMETOB, KOHTYPHBIX H300paXEHUH T'€OMETPHUECKUX (QHUTyp |
Apyroe;
- HAJINYME YMEHHS BBIOJIHATH T'€OMETPUYECKHE TOCTPOCHHUS C MOMOMIBIO IMPKYIS U
JUHENKHU, YuTaTh peiabedHble rpaduKu dIeMEHTapHbIX (QYHKIUNA HAa KOOPAMHATHOM IJIOCKOCTH,
NPUMEHSTh CHEIHUabHBIE TpHCcIocoOneHuss 1 penbedHoro uepueHus ("padprecmer",
"[lxonpHUK");

st o0ygaromuxcs ¢ HapyIICeHUSIMU ONIOPHO-/IBUTaTEIBHOTO arapara:
- OBJIQJICHHE CIICUATbHBIMU KOMIBIOTEPHBIMU CPEACTBAMH IPEACTABICHUS M aHAlU3a
JAHHBIX M YMEHHE HCIIOJb30BaTh NEPCOHAIBHBIE CPEICTBA JOCTYNA C yYETOM JBUTATEIbHBIX,
peueIBUTaTeIbHBIX U CEHCOPHBIX HAPYIICHUN;
- HAJIMYME YMEHUS HCIIOJB30BAaTh EPCOHAIBHBIE CPEJCTBA JOCTYIIA.

I1. AHCTPYKUUA A DK3AMEHYIOIETI'OCA

HNHcTpykuus AJsi 00y4aromuxcst
Bpems BoinoHenus - 2 yaca (akademuueckux) 6e3 nepepviéd
OoopynoBanue: Tempaonviii 1ucm, pyuka, OJ1aHK 3a0anusl.

B nuceMeHHON 5K3aMeHallMOHHOW paboTe Mo MaTemaThke BKIHO4eHO 23 3aganus. Pabora
COCTOUT U3 2-X YacTeil: o0s13aTenbHON U JonoidHUTeNbHOH. O0s3arenbHas 4acTh cojepKar 3alaHus
MUHHMAaJIBHO 0053aTeTFHOTO YPOBHSI, a JOMOJHUTEIbHAS 9YacTh — 00Jiee CI0KHBIE 3a/1aHusl.

Obs3arenbHas yacTb cofepkutT 19 3amanuit. M3 Hux 3aganus ¢ 1 mo 15 TpeOyroT kpaTtkoro
otBeta. [locne uX BBIMOIHEHHS MTOTYYSHHBIH OTBET HAJ0 HAMKUCATh OKOJIO HOMEPa COOTBETCTBYIOIIETO
3aJjaHMs. 3aJJaHie CUUTAETCS BBIITOJHEHHBIM BEPHO, €CIIM SK3aMEHYEMBIH a1 BEpHBIN OTBET.

Ocranbhble 3ananus (16—-19) oOs3arenpHON yacTu TpeOyrOT ONMUCAHUS MOJHOTO PEIICHUS U
OTBeT.

[Ipu BBIMOMHEHWM 3a7aHUN JIOMOJHHUTENBHOM uacTh 3amaHus ¢ 20 mo 23 oOyuaromwuiics
JIOJKEH TaKKe MPEICTaBUTh MOJTHOE PEIIeHUe U OTBET.

[IpaBuIbHOE BBHITIOJHEHUE 33/IaHUH OIEHUBAETCS OajlaMH, KOTOPhIE YKa3bIBAIOTCS B CKOOKax
OKOJIO HOMepa 3aJaHus. bamibl, MmomyyeHHbE 3a BCE BBIOJHEHHBIC 3a/laHUSl, CYMMHUPYIOTCS.
[TocrapaiiTech BBIOJHUTH KaKk MOKHO OOJIbIlIE 3aJJaHUI U HaOpaTh KaK MOXHO OOJIbIIe OaIIoB.

Ilepen nHavajsoM paGoThbl BHUMATEJIbHO HM3yYHTe KPHTEPHM OLIECHHBAHUS U 00paTuTe
BHHMaHHE, YTO HAYMHATH pPadoTy cjeayer ¢ 3agaHuil o0s3arenbHON yacTu. U TOoIbKO mocie
TOro, kKak Bbl Ha0epeTe He00X0AMMoOe KOJIMYECTBO 0AI0B 1/l YIOBJIETBOPUTEIbHOI OLIEHKH,
MO:KeTe MePexXoauTh K 3aIaHUAM T0NOJTHUTEILHON YaCTH, YTOObI MOBBICHTH OLIEHKY /10 YeThIpex
WJIM NATH.



| 111. BATAHME JIJ1s1 SK3AMEHYIOUIETOCSI

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

| IV. TAKET 9K3AMEHATOPA

| IV a. YCJIOBUSA ITPOBEJIEHUSA DK3AMEHA

DK3aMEeH MPOBOJIUTCS MUCbMEHHO €0 TPYIIION.

KonuyecTBo BapuaHTOB 3a/laHusl ISl 9K3aMeHYylolerocst — kaxxaomy | Bapuant. Beero — ot 1
710 4 BapUaHTOB 3aJaHUM.

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

Ha BeImoHeHME MMCEMEHHOM dK3aMEHAIIMOHHOM PabOoTHI 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. KPUTEPUHY 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 BEIOMOCTbD

Dk3aMeH 0popMITSIETCS IK3aMEHAIIMOHHOM BEIOMOCTBIO, KOTOPasi CIAeTCS B JICKaHAT



[Ipunoxenue A

TumoBo BApMAHT MUCbMEHHOM IK3aMEeHAIIMOHHOM PadoThI
JJISl IPOBeIeHUsl IK3aMeHAa 110 MaTeMaTHKe

Kpumepuu oyenxu evinonnenuss pabomol

Yucno 6amioB, KOTopoe Haslo 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
Boinosiaute 3aganus 1-15 u 3anuinTe noJiy4YeHHbIN OTBET.

"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. Halinure yron C. OTBeT naiite B rpagycax.

7. (1 6awt) Beraucimnre Y'(0), ecnm y(x)=€* +sinx .

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 YETHOCTH/HEYETHOCT: Y = V4 — X2,

10. (1 Gamn) JJns cTpouTenbCcTBa a4l MOKHO HCIOJIb30BaTh OJIMH M3 TPEX BapUaHTOB
dbyHIaMeHTa: KaMEHHBIM, OCTOHHBIM u (QyHIAMEHT U3 TEHOOJOKOB. /[l KaMeHHOro
dbyrnamenta HeoOxomumo 9 TOHH KamHS W 9 wmemkoB 1niemeHTa. Jns dynmamenta us
neHOOJOKOB HeoOXoaumMo 5 KyOoMeTpoB meHOOsokoB. [l OGeToHHOro (yHAaMeHTa
HeoOxoauMo 12 ToHH meOHs u 34 memka nemeHTa. TonHa kamHs ctouT 2100 pyOGrei,
KyOoMeTp 1eHo06s0KkoB 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 6ay) TPOMEKYTKHM 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) Haiinure KopeHs ypaBHeHus 5¥H = 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 6amm) Pamuyc ocHOBaHuS TIEpBOrO KOHYca B 3 pa3a OoJIbIle, YeM paJliyc OCHOBAHUS
BTOPOTO KOHYCa, a oOpa3yromas IepBoro KOHyca B 2 pa3a MEHBIIE, YeM 00pa3yromiasi BTOPOTo.
UeMy paBHa T1uUiolar OOKOBOM IMOBEPXHOCTH TEPBOrO KOHYyCa, €CIHM IUIOMIaah OOKOBOM

IIOBEPXHOCTH BTOPOro paBHa 18 cm?? OTBer paiite 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 npsimoi 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].
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