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IlosicHuTeILHAS 3aMIMCKA

IIporpamMmMa BCTYNMTENBHBIX NCIBITAHWH II0 OCHOBAM MATE€MATHKM COCTABICHA B
COOTBETCTBHE ¢ (De/lepabHEIMU TOCYIaPCTBEHHEIME 00pa30BaTeLHEIMU CTAHAAPTAME CPEIHETO
obmero o6pa3soBaHHS ¥ CPENHETO NPO(GECCHOHATLHOTO O06pa3OBaHMsd, IIpeNHA3HAYeHA UL
abUTYpHEHTOB, IMEIOIHUX IIPaBO IPOXOIUTE BCTYIHTEIbHEIE HCIBITAHMS TI0 Tectam TITTY.

IIporpamMma BKIO9aeT B ceOs 00s3aTe/bHEI MAHAMYM 3HAHWH B 0ONACTH MaTeMAaTHKH,
COOTBETCTBYIOIMHA CYINECTBYIOIIUM TPeOOBaHMAM K IIOCTYAIOMIAM B BYy3Bl 3HAHUA
NOCTYNAIOMMKX ~ NOJDKHBI  COOTBETCTBOBATh TpeOOBaHMAM MUHHCTEPCTBA POCBEMICHUS
Poccuiicko#t @eneparyi K BEOTYCKHAKAM CPETHEH IIKOIEL.

KpuTepun onenMBaHAs 3K3aMeHAMOHHONH paboThI

BerynmurenbHble MCIBITAHHS IO OCHOBAM MATe€MATHKH U1 MOCTYIAIOIMHX B TOMCKwit
TOCyIapCTBEHHBIM IICJarord4eCKuil YyHHBEPCHTET MPOBONATCS B NHMCBMEHHOM (opMe.
AOUTYpHEHTY NpenyaraeTcs BHIIONHHTH TECTOBBIE 3alaHMs, KOTOPHIE IIPOBEPSIOT YPOBEHB
chOpMHPOBaHHOCTH y  abWTypueHTa  OOINEMAaTeMaTHYeCKHX  HABBHIKOB,  0Oa30BBIX
BBIYUCIIMTENBHBIX M JIOTHICCKUX YMEHHH M HABHIKOB, YMEHHIl aHATM3UPOBATH WHGMOPMAIHIO,
OPHUEHTHPOBATECA B IIPOCTEHINMX T€OMETPHIESCKIX KOHCTPYKIIASIX.

Makcumanbhas cymma 6amioB 3a SK3aMeHAlMOHHyIO pabory — 100 Gamwmos. PaGora
cocTouT U3 20 3a1aHumif, KaXI0e 13 KOTOPEIX MOXET OBITH orieHeHo oT 0 10 5 6amioB.

Pemenue 3agaum cumuTaeTcs 6€3yIpPeUHBIM, €CIIU BEPHO BHINOIHEHB! HYXKHEIEC BEIIHCIICHUS
U IpeoOpa3oBaHMs, II0TyYeH BEPHEIA OTBET.

Omubka CBANETENECTBYET, 9TO aOHTyPHEHT HE BiaueeT 3HAHHAME H YMEHHSIMH,
YKa3aHHBEIMM B IOCYJapCTBEHHOM CTaHIapTe.

MunnmaneHOe KOMMYECTBO OalIOB IO  pe3yiibTaTaM BCTYINMTENBHBIX — HCIIGITAHWIA,
IPOBOIMMBIX  BY30OM  CaMOCTOSTENHHO,  NOATBEPXKIAIOIMIEE  YCHEIIHOE  IIPOXOXKICHHE
BCTYMMTEILHBIX MCIIBITAHUH 110 OCHOBaM MaTeMaTHKHU — 40 6aUios.

Copep:xanne pasaeios

Aureopa

Kopuu u cremenm, cBolictBa KOpHeH u cremeHed. IIpeo6pa3zoBaHHe CTEIEHHBIX
BBIp2)KCHUH. JIMHEWHBIN NOBYYIEH H €ro cBolicTBa. JIWHelHEBIE ypaBHEHHS W HEpaBEHCTBA.
KBanparHbiil Tpex4ien u ero cBoiictsa. KBagparHble ypaBHEHHS W HEPAaBEHCTBA, HX PEIICHEL.
Crenennble ypaBHEHHMS M HEDAaBEHCTBA, HX DelleHHs. VIPpalMOHATBHBIE BBEIPOKCHHAS H HX
npeobpa3zoBanue. VppanuoHanbHbIE YPaBHCHUS U HEPABEHCTBA, HX pelleHMs. IloKasaTensHbIe
YpaBHEHUS U HEPaBEHCTBA.

Jlorapudm. JlorapubmM dwmcia, OCHOBHOE JorapupMHdeckoe TOXIecTBO. CBoiicTBa
Jorapru(MoB, IIEPEX0 K HOBOMY OCHOBAHHIO. JIeCSTHYHBIN ¥ HATYPATBHELH ToraprdM, IHCIIO e.
Jlorapudmuyeckne BEIpaXEHHS M HX IpeoOpasoBanue. JIOrapu)MHUYECKHE YpaBHEHHS WU
HEpaBEHCTBA.

OcHoBbl Tpuronomerpuu. CHHYC, KOCHHYC, TaHreHC (KOTaHreHc) yrima. OCHOBHEIE
TPHTOHOMETPHYIECKUE TOXIeCTBa. Dopmynnl mpuBeneHus. CHHYC, KOCHHYC U TAHI'€HC CyMMEI U
pasHOCTH JBYX yriaoB. CHHYC W KOCHHYC JIBOMHOro yria. OpMyIBI NOJOBHHHOTO YIJIA.
YHuBepcanbHas TPUTOHOMETPHYECKAs IOJCTAHOBKa. TPHIOHOMETPHYECKHE BEIPRKEHHA M HX
npeoOpasoBanue. IIpocTelimme TPUrOHOMETPHYECKHE YPABHEHWS M HEPAaBEHCTBA. APKCHHYC,
apKKOCHHYC, apKTaHT€HC YHUCIIA.

CucreMbl ypaBHeHHM ¥ HEPaBEHCTB, METOABl MX pelIeHHsA. | eoMeTpudecKas
UHTEpIpETals YPaBHCHUM HEPABEHCTB M HMX cucTeM. Meron wuHTepBaioB. [IpuMeHeHHe
YPaBHEHHUH U CUCTEM NI peIeHUs IPAKTHUECKUX 3a/1a4.

ITporeHTH ¥ 3a7a4yl Ha IPOIEHTHL. TEKCTOBBIE 3a1avd Ha paGoTy, NBHKEHHE, CMECH U
CILJIaBBL.



TexcroBele 3amauy S5KOHOMHYECKOIO COINECPIKAHUS, HA CIIOKHBIE MPOLEHTHI, KPEIUTH U
BKJIQ[(bl, HA MCCIICIOBAHUSA MaKCHMyMa IPHOBLUIH U T.1. DTH 3aJa4d TPeOYIOT YMEHHUS BEIBECTH
HeobXomuMEle QOPMYIIEL, & 3aTeM IPAaBHIBHO POBECTH apru()METHYECKHE OIIEPAIIAH.

DyHKITAN

Ompenenenve GyHKIME ¥ OCHOBHBIC IIOHSATHS MAaTeMaTHYeCKOro aHAIM3a. I patbwuxu
¢ynkoumit. CsoiicTBa (YHKIMH: HENPEPHIBHOCTh, YETHOCTH-HEYETHOCTh, IEPHOIHIHOCTS,
MOHOTOHHOCTB, 3KCTPEMYM, HAHOOJIbIIIee M HAUMEHBINEE 3HAUCHMS.

IIpocretitmie snemMenTapHble (QYHKIMH: [OCTOSHHAS GYHKIHA, JMHEHHAs (GYHKIWS,
00paTHO NpPONMOPIMOHATbHAS 3aBHCHMOCTD, KBajpaTH4Has (QYHKIHS, CTENEHHAs (GyHKIHI,
IoKasarenbHas QyHKms, jgorapudmudeckas (YHKIES, TPUTOHOMETPHYECKHE H OOpaTHEIE
TPUTOHOMETPHYECKUE QYHKIUH; MX CBOUCTBA, rpaduKy.

I'eomerpus

[InaHEMETpHS U €€ MOCTYIaThL.

IIpocrefimue reomerpudeckne QUIypsl ¥ MX Kiaccubukanus. YIIsl W UX H3MEPEHHE,
knaccuukanyus yrinoB. CpaBHEHHE OTPE3KOB M YIIIOB. 3aadH.

Tpeyronbuvike ¥  3aMedaTeNbHBIE JIMHHM B TpEyroibHEKe. Kiaccubukamus
TPEYTOJBHUKOB. PaBeHCTBO M mOA00ME TPeyrodbHHKOB. COOTHOINEHHS MEXIY CTOPOHAMM H
YTTIaMH TPEYTONBHUKOB. [IpSMOYTONEHEIE TPEYTONBHAKH, PABHOCTOPOHHUE M PABHOOEIPEHHEIE
TPCYTONIBHUKH. TeopeMBl CHHYCOB M KOCHHYCOB. OKDYKHOCTH H TpPEyrombHHKH. Ilmomamm
TPEYrOJILHUKOB. Perenne TpeyroasHUKOB. 3a1adn.

HeTHIpeXyroNbHAKYA U UX Knaccuukanus. Tpamerus, mapauienorpaMm, OpsMOYTOIbHEK,
pom6 u kBanpat. OKpy>KHOCTS U YETHIPEXYTONBHUKHY. [ IOINaIM 9eTEHPEXyToNbHIKOB. 3a1atm.

Oxpy*HOCTE B KpyT. JIiHAa OKPYXKHOCTH U AyrH. Ilnomans Kpyra u ceKTopa. 3amadqm.

Crepeomerpuss m €€ mocTynaTel. CKpeInuBaromme MpsMble. IIpsMBIE M IDTOCKOCTH.
JIByrpaHHbIE M TpEXTpaHHBIE YIJBL ['eoMerpudeckue Tena M HX Knaccudukamumsa. CedeHus
TE€OMETPHYECKHX TeIl IUIOCKOCTHIO. 3a1ayr.

Ilpusma, mapamnenorpamM, HapajUIeNeNHIesn, mupamuna (ycedeHHas OHPaMHa) U HX
ceoiicrea. [{umuHnp u KoHyc, ux cBokicTsa. Cdepa u map, ux cBoiicrsa. [omany I0OBEpXHOCTH
¥ 00BEMEI 3THX Tell. 3a1aun.

CnHcox JuTEpaTyphl IS OATOTOBKH K BCTYIMHUTENLHBIM HCIBITAHASAM IO
O0CHOBaM MaTEMATHKH

1. ET'S 2024. Marematuka. ITpodmisHbL ypoBeHb. 40 TpeHUPOBOUHBIX BapuaHTOB EI'D u
Teoperudeckuii crpaBoynuk / JI. [1. Jlammo, M. A. TTomos. — Mocksa : Dx3amer, 2024. — 320 c.

2. EI'3-2024. MaremaTuka. 10 TpeHMPOBOYHBIX BapHaHTOB SK3aMEHAIMOHHBIX paboT st
noaroToBks K EI'D. ba3oBsi yposers / mox pex. M. B. Slmmenxo. — Mocksa : ACT, 2024. — 74 c.

3. EI'D. Maremaruka. IIpodmibHEL! ypOBEHS : THIIOBBIC SK3aMEHAIMOHHEIE BAPHUAHTEI : 36
BapuaHToB / mox pen. Y. B. SImenxo. — Mocksa : V3paremscreo «HarmonansHoe 06pazoBaHuey,
2024. —224 c. — (EI'D. ®UITU — mkore).

4. Konecrukoa, C. U. DxoHomuueckue 3amauu EI'D / C. Y. KonecaukoBa. — Mocksa, 2024,
-32¢.

5. Tematuueckuit cOOpHUK 3amaHmii Iyt moaroToBku K EI'D mo Maremaruke: 1011 xnaccrr
/ E. A. Cemenxo, C. JI. Kpynerxuit, I'. H. Jlapkus; mox pex. E. A. Cemenko. — Mocksa : BernTana-
I'pad, 2024. - 152 c.

6. OenepalbHBII HHCTHTYT II€NArOrMYECKUX H3MEpeHWit: opuuuanbHeli caiit. — URL:
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege

7. logroroska k EI'D no maremaruke: caift. — URL: http://ers-nerko.pd/

8. Cmam I'MA. Pemy EI'D: OGpazoBaTebHbI HOPTAN IJIs IOATOTOBKY K SK3aMEHAM: CalT. —
URL.: https://ege.sdamgia.r/

9. Tkauyk, B. B. Maremarnka — aburypuenty. — 17-e u3,, mepepab. — Mocksa : MITHMO,
2024.-944 c.



10. I'opmum, P. K. I'eomerpus. [Inanumerpus. 7-9 kimaccsl. — Mocksa : MITHMO, 2024.
11. Xopommiosa, E. B. Dnementapras MareMaruka: yue. mocobue sl CTapIIeKIaCCHUKOB
u abutypuentos. U. 1-2. —Mocksa : MI'Y, 2024.

IIporpammy cocraBui:
KaHJ. IIell. HayK, TOLEHT Kadeapbl MaTeMaTHKH, TCOPUH U o g
METOIUKH O0yJEeHHS MaTeMaTHKe P il JI. A. Xunosa

I[IporpamMma yTBepKIeHa Ha 3acelaHuy KadeIpbl MATEMATHKH, TEOPUH H METONHKH OOyYeHHS
MaTreMaruke, IpoTokoi Ne 4 ot «15» nexabps 2025 r.

3aBenyromuil Kadenapoii MaTeMaTHKH, TEOPUH K X #
METOIUKHU 00yJEeHHS MaTeMaTHKE 54&@7/)’ A.T. IlogcTpurua
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IIporpamma omobpena yueOHO-MeToamIecKoi Komuccueit DM,
poToKOoJI Ne 9 or«ff » dgg/m%?%c 2025 .

IIpencenarens yaeOHO-MeTOAMYECKOH KomMuccud DM O 4%_ X A. H. Cracp
COITTIACOBAHO
ITpopextop mo O] Y )
v
HaganpHEK yIpaBrieHus 10 HOBOMY Habopy /%,, /4%
U IBIDKEHHUIO KOHTHHIEHTA CTYICHTOB g bl
P

OTtBeTcTBeHHBIH cekpeTaps [IK

A. I0. MuxaiinmmueHko

T. U. Ileuenkuna

U.o. nexana ®MD :ZZIN//L/i " IO.K. Ilenckas




MUHHCTEPCTRO ITPOCBEILEHITS POCCHICKOI GEAEPALIIN
DEIEPASILHOE FOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJLHOE
VUPEXJEHHE BBICIIETO OBPA3OBAHIS
«TOMCKHI TOCY JAPCTBEHHBIH TEJAFOTHYECKIH YHHBEPCHTET»
(TITIY)

Jucunmmina OcHOBBI MaTeMaTHKT
K3aveHaUHoRILHi Givter Ne

Tecmosbit Gaan svicimasasemen no 100-6azavnoil wkaae

Omsemom na 3adanus 1-20 6011010 et weaoe Mue10 Wi KoUEHIAS deCcamusnas Oposh.
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. Hailtmire 3naucnue BRIpaKenus

HaiinuTe 3uauenne BHPOKCHIS (\/ 245~ V'I—WI\’E + \/m).

4. ®yr6onka cronna 800 pybacii. Iocae crmkeHHS LEHBI OHA CTANA CTOHTH

680 pyBneii. Ha cxombko nponeHTos Sbiia CHIvKeHa Hena Ha (yTo0iaKy?

5. BoaBHOMY NPOITHCAHO JEKAPCTBO, KOTOPOE HYKHO IpuHKMaTs 110 0,5 1 3
pasa B eHb B TeHEHHE TPeX Heaenb. B oauoil ynakoske 10 Tabnetok storo
aexapersa 1o 0,5 r. Kakoro HaMMCHBIIErO KOJMYECTBA YIAKOBOK XBaTHT
Ha BECh KypC JeyeHnn?

6. Haa Tpaucnoprnposkn 45 tomm rpysa ua 1300 kM MOKHO
BOCMOAB30BATLCA  YOHyraM#  0AHOM M3 TPSX  (PHPM-NCPEBO3YHKOB.
CTOuMOCTL DEPEBOIKA H TPY30NONBEMHOCTD dBTOMOGILIEH 1A KAKIOTO
TiepeBO3YHKA yKa3aHa B Tabmuie. CKOMbKO py6ieli NpHAEeTCS 3a0NaTHTD 32
CaMyIo ACHICBYIO NEPEBO3KY?

11. Halizure suaverme Boipasenns log,- 49.

—— 59

12. HaliauTe 3HaYCHHEC BBIPOKCHHS

13. Pemate  HEpaBeHCTBO

14. Vuacrox

15. B tpeyromsmixe ABC yron C pasen 90°, AC=2, sm A= VI_'Z

cos® 14" +3+cos3 76"

log,.(0.2x+6)>-3. B

HIUMCHBIICE HEA0C YHCI0, YAOBICTEOPAIOUICE HEPABCHCTBY.

OTBETE  YKAKHTE

3eMAKH 74  CTPOHTEILCTBA  CAHATOpHS  HMEET  (opMy
APAMOYTOAbHHKA, CTOPOHB! KoToporo pasust 900 # 400 m. Oana us
GOBILMX CTOPOH HACT BAOIb MOPS, & TPH OCTWIbHBIE HYHHO OTTOPOAUTD
3abopou. Haiiaire anuny aroro 3adopa. Orser galite B MCTpax.

—
17 . Haizorre

BC.

16, Quaronats kyGa pasua 1. Haifaure nnowmais €ro noBEpXHOCTH.

17.B

npapuabioN  Tpeyroapmoil  nmpamuae  SABC  GmeceKTpHCB
Tpeyrombimka ABC nepecekatores B Touke O. Ilnomans Tpeyroisuuxa
ABC pasna 2, obbeM nupaMuisl paser 6. Haiftru anauy otpeska SO.

s

o

18. JIna MOTOLMKIIHCTA CT: APTYIOT OAHOBPEMEHHO B OAHOM HANPaBICHHA H3

JBYX AMAMETPAILHO NPOTHBOTONOKHBIX TOMEK KPYTOBOIT TPAcCsl, UTHHA
koTopo# pasua 14 kM. Yepes CKONBKO MHHYT MOTOIHKIHCTBI
TIOPABHXIOTCA B TIEPBEI Pa3, ECHH CKOPOCTL OAHOIO M3 HMX HAa 21 KW/Y
Goaslae cropocTy aApyroro?

%

10.

19.

20.

IIpunoxenne

TTepesoszunk CrouMocTs nEpPeBO3KY I'pysonoabemuocTs
oaRmM asToMoOIIeM (pyo. asTomobHICH (TOHH)
Ha 100 kM)
A 3200 3,5
b 4100 5
B 9500 12

Ha pucyHxe TOYKAMH [OKa3aHO CYTOUHOE KOJMUECTBO OCANKOB,
BoinaBwHX B Kazami ¢ 3 no 15 despanst 1909 roza. ITo ropmszontamt
YKa3bIBAIOTC YHCAA MECAlUa, N0 BEPTHKANH KOJWYECTBO OCAIKOB,
BBITABIIAX B COOTBCTCTRYIONMIKI JCHL, B MISLTUMETpAX. J11s HaTSAHOCTH
KHPHBIC TOYKH COCJUIHCHBE Jnnnell. OnpenesuTe nmo pHCYHKY Kakoro
YHCA BIEPBRIE BHTIATO 5 MHIIEMETPOB OCAAKOB.

&
3 A -
4 /
> I! /
NEAY y /
o \ rd i

d X E
2

Pagryc Bnucanmolt B NPAMOYTOILHEN TPEYTONBHIK OKPYKHOCTH MOKHO

. a+b-c
Haiitn no Qopmyne r = . TAe a 1 b ~ KaTeTh, ¢ — rUNoTeHY3a

3
Tpeyronsuuka, omsyscs 310 Gopaynoll Haiiaure karer b, ecnn
r=12,¢=68ua=6.

AN EAY
HaiianTe xopeus ypasuenuns (g) =[;) i

Haiturre Kopens ypasgenns 2yJ3+x—-2=x.

Ha ar3aMen BeineceHo 60 BompocoB, AWIpeH He BEIySAJ 3 H3 HEX.
HaiizmTe BepoATHOCTE TOTO, MTO MY NONAAETCS BHIYIEHHEIH BOTPOC,

Krrenr A. caenan Bkaaa e Ganke 8 pasmepe 7700 pydueii. [IpouenTs: no
BRIANY HAYHCASIOTCA pa3 B oA W TpHOABNAIOTCHS K TEKYLIEH cymme
BEJIaza. PoBHO "wepes 1o Ha Tex ke yCIOBHAX TaKOH ke BKIAZ B TOM ke
Bauxe caesan wiueHT b, Eme posro Yepe3 rox xamentsi A. H B. 3akpsinn
BRIagsl H 3abpami Bce maxonmsumwecs emsra. Ilpn otom wmiest A.
noaywiut sa 847 pyGaeii Goavire knmenra b, Kakoii opouent roposnix
HauHC OAHK 110 YTHM BKiaxam?

Taoruya omsemos

I 1 | 2 [ 3 [ 4 | 5 |
[ 80.625 | 75 [ 78 [ 15 | 7 |
[ 6 [ 7 [ 8 [ 9 [ 10 |
[ 479700 | 11 [ 32 ] -4 [ 4 |
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| 12 [ 1475 | 29 [ 1700 ] 0,5 |
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