





IIporpaMma BCTYNHUTEIbHBIX IK3AMEHOB 110 JUCHHUILINHE
«MaTtemMaTH4ecKHe OCHOBBI 00IIIECTBEHHBIX HAYK»
JUISL JIML, UIMEIOLIHX TPABO CAaBaTh 3K3aMEHbI B TPATUIIMOHHON Gopme

Llenpto sBiIIETCS TPOBEpPKAa y AOWTYPHEHTOB OOIIMX YMEHHA, HABBIKOB M CIIOCOOOB
JESTEILHOCTH C HWCIOJB30BAaHUEM OCHOB MAaTeMAaTHYCCKUX 3HAHWKA B MPodheccHOHATBLHOM
chepe.

B xome sk3ameHa MPOBEPSIFOTCS JTOCTUTHYTHIC YPOBHHU TOJYYEHHOTO MAaTEeMaTHYECKOTrO
00pa3zoBaHMs a0UTYPUEHTOB, KOTOPBIC JEMOHCTPHPYIOT:

®  Pa3HOOOpa3HbBIE CIIOCOOBI EATEIBHOCTH, IPHOOPETEHHOTO OIBITA:

® TIOCTPOCHHE M WCCIEAOBAHWE MATEMAaTHYECKUX MOJENCH IS OMHCAHHS W PEIICHUS
MIPUKJIAIHBIX 337124, 33729 U3 CMEKHBIX TUCIUTUINH;

®  CaMOCTOSITEIBHOE COCTABIICHHE AITOPUTMOB Ha MATEMaTHUECKOM MaTepHalle;

®  BBINIOJHCHUE PACUYCTOB MIPAKTUYECKOTO XapaKTepa,

®  WCIOJB30BAaHUE U CAMOCTOSTEIILHOE COCTABICHHE MAaTEMAaTHICCKUX (GOPMYJT HA OCHOBE
00001IEHNS YaCTHBIX CITy4Yaes;

® TIPOBEJCHHC JIOKA3AaTEIbHBIX PACCYKICHUH, JIOTHYECKOTO OOOCHOBAaHUS BBIBOJIOB,
pa3nuYeHre JOKa3aHHBIX U HEAOKA3aHHBIX YTBEPKICHUH, apryMECHTHPOBAHHBIX CY)KIICHUH.

OBUIME TPEBOBAHUSA U TTOJIOXKEHU A

DK3aMeH MPOBOAUTCSA B MHCbMeHHOU (opme. [IpomomkutenbHOCTh 9k3amena 3 yaca (180
MUHYT). OK3aMEHallMOHHBIN Owmier coxepxuT 14 3amau. KoHTposibHO-U3MepUTETbHBIE
MaTepHualbl Uil IPOBEACHUS 3K3aMEHa UMEIOT CTPYKTYpY, COIVIACOBAHHYIO C NMPO(UIBHBIM
ypoBHeM EI'D.

DK3aMeHAIMOHHBIN OUJIET COCTOUT U3 JIBYX Pa3/IeiioB.

3aganusa ¢ 1 mo 10 mnpoBepsIOT 3E€MEHTApHbIC 3HAHUS U BIAJCHUS BBIYUCIUTEIbHBIMU
[IpUeMaMHU, OTJEJIbHBIE 3a/laHusl OPUEHTHPOBAHBI Ha MPHUKJIAJHOE COJEpP KaHHWE HaIpaBlIECHUS
MOATOTOBKU IO COOTBETCTBYIOIIEMY mnpodwmo. [nsg Takux 3amad TpedyeTcsi NpUBECTH
YHUCJIOBON OTBET.

3ananus 11-14 HocaT Kak OOMIMIA, TaKk M MPUKIATHOW XapakTep U TpeOyrT IpHUBEIEHUs
MIOJTHOT'O 0OOCHOBAHHOTO PELICHHUS.

Ha sk3ameHe aOUTYpHEHT J0JKEH MTPOAEMOHCTPUPOBATH:

- BJIaJIeHUEe OCHOBHBIM MOHATUHHBIM anmnapaToM 06a30BOro Kypca MaTeMaTHKY;

- YMEHUE MPUMEHATh MaTeMaTHYECKHE 3aKOHBI U (POPMYJIBI;

- yMeHHe 1o paboTe ¢ MH(OpMaIMed NMPUKIAJHOTO COAEpXKaHHs, UCIONb3ys pa3iHyuHbIe
Croco0o0B MpenacTaBiIeHUs] MH(OpMalMU B TEKCTaX 3aJaHui (rpaduku, TaOJIMLBI, CXEMBbl U
CXEMaTUYEeCKUE PUCYHKH);

- BJIaJICHUS B PELICHUU 3aJa4 Pa3jIM4yHOIO THUIA U YPOBHS CIOKHOCTH, OPUEHTUPOBAHHBIE
Ha OOIIEKYJIbTYpHBIE U MPOGECCHOHATbHBIE TEMBI.

Bapl/laHTbl 3K3aMeHAllMOHHBIX OMJIETOB coaepikaTt 3aJaHus 1Mo CJICAYIOIUM TeEMaM:

AJITEBPA
Kopun u crenenu. Kopens crenenu n>1 u ero cpoiictBa. CTENEHb C paldOHAIBHBIM
MoKa3aTesieM U ee cBocTBa. [loHsATHE O cTenenu ¢ elCTBUTENbHBIM MoKa3arenaeM. CBOMCTBa
CTEIECHU C JICUCTBUTENBHBIM ITOKA3aTEIIEM.



Jlorapudm. Jlorapudm gucia. OcCHOBHOE JIOTapH(PMUUIECKOE TOKIECTBO.

Jlorapugm npou3BeeHNs, YACTHOTO, CTEIICHHU; TIepeX0/i K HOBOMY OCHOBAHHIO.

JleCATUYHBINA U HATypaJIbHBINA JTOTapH(MBI.

[IpeoOpa3oBanusi MPOCTEUIINX BBIPAKECHUH, BKIIOYAIOUINX apH(MeTHUECKUe Orepanuu, a
TaKXKe OTepaIfio BO3BECHHUS B CTEIICHb U ONIEPALIUIO JIOTapu(pMUPOBaHUSL.

OCHOBBI TPUTOHOMETPUH.

CuHyc, KOCUHYC, TAaHT€HC IPOU3BOJILHOIO yria. Panquannas mepa yria.

OcHoBHbIEe TpUroHomerpudeckue toxzaectsa. ®opmynsl npusenenus. CUHyC, KOCUHYC U
TaHI€HC CYMMBbI W Pa3HOCTH ABYX yrjoB. CHHYC U KOCHHYC ABOWHOTO yria. Popmyisl
MOJIOBUHHOTO yriia. [IpeoGpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKECHUH.

[Ipocreiiiye TPUTOHOMETPUYECKUE YPABHEHUS U HEpaBEHCTBA. APKCUHYC, apKKOCHHYC,
apKTaHI€HC Yuca.

OYHKINN

Oynkiuu. O61acTh onpeneneHrs 1 MHOXKECTBO 3HaueHui. ['paduk dpynkuun. [ToctpoeHue
rpadukoB QpyHKUIMN, 3aJaHHBIX PA3TMYHBIMH CIIOCOOAMHU.

CpoiicTBa (QyHKIMII: MOHOTOHHOCTh, UETHOCTb M HEYETHOCTh, MEPHOJUYHOCTD,
orpaHuueHHOCTh. [IpomexyTku Bo3pacTaHuss U yObIBaHMs, HauOOJblIee U HaUMEHbIIEe
3HAYEeHHUs, TOYKH OKCTpeMyma (JIOKAIbHOTO MaKCUMyMa W MHUHHMyMa). ['paduueckas
uHTepnperanus. llpumepsl (QYHKIIMOHAIBHBIX 3aBUCHMOCTEH B pEAIbHBIX Ipoleccax Hu
SIBIICHUSIX.

Crenennast GyHKIHUS C HATYPaJIbHBIM ITOKa3aTesieM, €€ CBOWCTBA U TpaduK.

I'paduku 1poOHO-TMHEWHBIX QYHKITUH.

Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U IPaQUKU; IEPUOAUYHOCTb.

[TokazarenbHas QyHKIMS (PKCIIOHEHTA), €€ CBOICTBA U rpaduk.

Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK.

[Ipeobpa3oBanus rpadukoB: HapamiedbHbIH MEPEHOC, CUMMETPHUSI OTHOCHUTEIHHO OCei
KOOpJMHAT U CUMMETPHUS OTHOCUTENIBHO Hauanaa KOOpIMHaT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

beckoHeuHO yObIBarolIasi FEOMETPUUECKAs IIPOTPECCUS U €€ CyMMaA.

[TonsiTrie 0 MPOM3BOAHON (PYHKIMH, PUINUECKUI U T€OMETPUUECKHUI CMBICT TPOU3BOIHOM.
VYpaBHeHHe KacaTenbHOM K rpaduky ¢GyHkuud. I[Ipou3BofHbIE CYMMBI, Ppa3HOCTH,
NPOU3BEACHNUS, YaCTHOTO. [Ipon3BOAHbIE OCHOBHBIX 3J€MEHTapHbIX (GyHKuui. [Ipumenenue
MIPOU3BOIHON K UCCIIEIOBAaHUIO (PYHKIUI U TOCTPOCHHUIO IpaMKOB.

[lonatne 00 onpeneneHHOM UWHTErpaje Kak IUIOMAaAd KpPUBOJMHEHHON Tpanenuu.
[lepBoobOpaznas. @opmyna Herorona-Jleitbnua.

YPABHEHUA 1 HEPABEHCTBA

Pemenne panuoHanmbHBIX, HPPALMOHAIBHBIX, IOKAa3aTENIbHBIX, JOrapupMUUYECKUX,
TPUTOHOMETPUYECKNX YPABHEHUI U HEPABEHCTB.

OCHOBHBIE TIpUEMBbl pEIIEHHs CUCTEM YpaBHEHUH: TMOJCTAaHOBKA, ajredpandeckoe
CJIO)KEHUE, BBEJCHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTD YPABHEHUN, HEPABEHCTB, CUCTEM.
PemeHne mnpocTedmmMxX CUCTEM YpaBHEHUM C JBYMs HEU3BECTHbIMHU. Pemenue cucrem
HEPABEHCTB C OJHOW IIEPEMEHHOM.

Hcnonb3oBanue cBOWCTB M rpadukoB (YHKIUI MpHU pElIeHUN YpaBHEHUN U HEPaBEHCTB.
Meton wunHTepBanoB. M3o00paxeHHMe Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PpELICHHM
YPAaBHEHU U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHCTEM.



IIpuMeHEeHHE MAaTeMaTUYeCKMX METOJOB JUIA PELICHHs COIEP)KATCNIBHBIX 3a4ad W3
npodeccHOHANbHBIX o0JacTell Hayku U TpakTUKd. MHTeprnperauust pesynbTaTra, ydeT
peanbHBbIX OTPaHUYECHUN.

SJIEMEHTbI KOMBUHATOPUKU U TEOPUU BEPOSITHOCTE.

TabnuaHoe u rpaduueckoe mpeAcTaBiIeHUE TaHHbIX. YUCIOBBIC XapaKTEPUCTHKU JAHHBIX.

[Toouepenupii ¥ OJHOBPEMEHHBIM BBIOOP HECKOJBKHX JJEMEHTOB M3 KOHEYHOIO
MHOXkeCTBa. @OpMyIIbl YUCIIA IEPECTAHOBOK, COUETAaHUN, PA3MEILIEHUN.

Pemennie koOMOMHATOPHBIX 33/1a4.

DneMeHTapHble U CIIOKHBIE COObITHS. PaccMoTpeHue ciiydaeB W BEPOATHOCTb CYMMBbI
HECOBMECTHBIX  COOBITHH, BEPOSTHOCTh MPOTUBOMOJIOKHOTO coObiTUsA. [loHsATHE O
HE3aBUCUMOCTHU COOBITUN. BeposATHOCTh M cTaTUCTUUYECKas 4acTOTa HACTYIUJICHUS COOBITHUS.
Pemienue nmpakTuyeckux 3agad ¢ HPUMEHEHUEM BEPOATHOCTHBIX METOJIOB.

I'EOMETPUA

[Ipsimble U TIOCKOCTH B IpocTpaHcTBe. OCHOBHBIE OHITHS CTEPEOMETPHH (TOUKa, Mpsimasi,
IJIOCKOCTh, MPOCTPAHCTBO).

[lepecekaronuecs, napajuiesibHble U CKPEIIMBAOLINECS MPSAMBIE. YTOJI MEXKIY MPSMBIMU B
npoctpanctie. [leprneHauKynsIpHOCTb NPSMBbIX.

[TapannenbHOCTh W MEPHNEHAMKYJISIPHOCTh NPSIMOW M IJIOCKOCTH, NMPU3HAKH U CBOMCTBA.
Teopema o Tpex nepneHAuKyJspax. [leprneHauKynsp U HaKJIOHHAs. YTOJ MEXAY MPAMOU U
IJIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEH, MEPIEHANKYISIPHOCTh IUIOCKOCTEM, MPU3HAKKU U CBOICTBA.
JIByrpaHHbIN yroJi, JUHEHMHBIM yroi JIBYIPaHHOIrO yria. PaccTosiHus OT TOYKU 1O IIIOCKOCTH.
PaccrosiHue ot mpsAMoil 10 MIOCKOCTH. PaccTosiHue Mexay mnapajijiebHbIMU IUIOCKOCTSIMM.
Paccrosinne Mexay CKpelmuBaroUMUCS MPSIMbIMU.

Mmuororpannuku. Beprinnsl, pedpa, rpaHu MHororpanHuka. PasBepTka. MHororpanHbie
yribl. Beimyknbsle MHOrorpanHuku. [Ipusma, ee ocHoBaHus, 60KOBbIE peOpa, BbICOTa, OOKOBas
noBepxHocTh. [lpsimast u HakinoHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo.
[Mupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BbICOTa, OOKOBash MOBEPXHOCTh. TpeyrosbHas
nupamuaa. [IpaBunbHas nupamuaa. Y cedeHHas nupamuia.

Cummerpuu B KyOe, B apajuienenunene, B npusme u nupamuze. [lonsrue o cuMMeTpuu B
npoctpaHcTBe. [lpumepsl cummerpuili B okpykatomeM wmupe. CedeHus KyOa, NPHU3MBI,
MIUPaMHUJIBI.

[pencraBieHne 0 MPaBUIbHBIX MHOTOIPAHHHUKAX (TETPadAp, KyO, OKTadIp).

Tena u noBepxHocTH BpameHud. LlwimHap u koHyc. YcedeHHbI KOHyc. OcHOBaHHE,
BbICOTA, OOKOBasi MOBEPXHOCTb, oOOpa3yromias, pa3BepTka. OceBble CEUYEHHUS U CEUYCHUS
napajuienbHble ocHoBaHuto. Illap u cdepa, ux cedeHus. OObEeMBbl Te€n U TUIOMIAAN WX
noBepxHocTel. [lonsarue 06 o6beme Tena. OTHOLIEHHE 00BEMOB MOI00HBIX TEN.

@opmynbsl o0beMa KyOa, MNPAMOYTOJBHOIO Mapajulefienuneaa, NOpU3Mbl, LUWIMHIpA.
®opmynel 0o0beMa mHpamMHuabl U KOoHyca. DopMysbl IUIOMAAM MOBEPXHOCTEH LMIMHIpA U
KoHyca. @opMyIbl oObeMa 11apa u Iiomaan chepsl.

Koopaunatsl 1 BeKTOpHI. JlekapTOBBI KOOPAMHATHI B ITpocTpaHcTBe. Dopmyna paccTosHus
MeXNy JByMs ToukaMu. Bekropbl. Monynbs BekTopa. PaBeHcTBO BekTOpoB. CloxkeHHE
BEKTOPOB U YMHOKE€HUE BEKTOpa Ha YHUCIIO. YToJl Mexay Bekropamu. KoopauHaTsl BeKTOpa.
CkanspHoe npousBezieHne BekTopoB. KomrHeapHbie BeKkTOphl. Pas3noxkeHue BekTopa mo IByM
HEKOJUTMHEapHbIM BekTopaM. KoMiyiaHapHbIE BEKTOPHI.



JEMOHCTPALHUOHHASA BEPCHUSA DK3AMEHAIIMOHHOI'O BUJIETA
Yactsp 1. 3aganus ¢ KpaTKUM OTBETOM.

3aganue 1. [loctynuBmuii B mponaxy B anpesne MoOWiIbHBIN Tenedon croun 12800 py6ieii. B
Mae oH ctan crouTh 10240 pyGneit. Ha cKoJbKO MPOIEHTOB CHHU3WIACH IICHA MOOHMIBLHOTO
TenedoHa B IEPHOJ C ampeis o Maii?

3aganue 2. ®abpuka BeimyckaeT cymku. B cpennem 8 cymok u3 100 UMer0T CKpBIThIE JE(PEKTHI.
HaiinuTe BeposATHOCTH TOTO, UTO KYIUICHHAsI CYMKa OKaxxeTcs: 6e3 1eeKToB.

3ananmue 3. Penute ypaBHEHNE i X= 3i
11 11
3ananue 4. Haiinure 3uauenue spipaxenus 109,25 log, 3,24
log, 3 T

3ananue 5. Oxos0 koHyca onvcaHa cdepa (cdepa coAepKUT OKPYKHOCTh OCHOBaHHS KOHYca U
ero BepmuHy). LleHTp cdeppl coBmagaer ¢ HEHTPOM OCHOBaHHS KOHyca. Pammyc cdepbl
paBeH 4772, Haiigure 00pa3yronryr KoHyca.

3anganme 6. Peruth HEpaBEHCTBO _ 3Hx >(, B OTBETE YKQXKUTE KOJIUYECTBO €r0 ILENbIX

2
X®+6X+5

peuIeHuH, YJOBIETBOPSOIINUX YCIOBUIO X <—1.

3aganue 7. [lepumeTp npsIMOYroJbHOM TpamneLMy, ONMCAHHOW OKOJIO OKPY>KHOCTH, paBeH 40,
e€ Oouspiast 60KoBast cTopoHa paBHa 11. HaiinuTe paanyc oKpy>KHOCTH.

3aganue 8. KoTtuposku aKLIun KaMIIaHUHU HU3MEHAIOTCS o 3aKOHY
y =x*+5x+3In(4x-6)—e** +12. Halizure CKOpPOCTP H3MEHEHHS KOTHPOBOK B KOHIIE

YCTBCPTOr'o JHA TOPIOBJIH.

3apganme 9. Kommanus npogaer cBO0 NpoAyKiuio o nere p=500 py6. 3a equHHUIly, IEpEeMEHHbIE
3aTpaThl HAa MPOM3BOJICTBO OJHOM €IMHHIIBI MPOIYKIUHU cOCTaBIsIOT V=300 py0., MOCTOSTHHBIE PACXOIbI
npeanpustus f =700000 py6. B mMecsiin. MecsiuHasi onepaiioHHasi MPHObLIL MPeApHuiTUs (B pyOIIsx)
BbIYUCIsAeTCs 0 Gopmyie z(g)=g(p—v)— f . Onpenenure MecsyHbli 00BEM NIPOU3BOJICTBA (| (€1UHUIL

MPOAYKIIMN), TIPU KOTOPOM MECSIYHAs OTepariioHHas mpuobLIh npeanpustus Oynet pasaa 300000 pyo6.

3ananme 10. [Ipu 1ByX oHOBpEMEHHO pabOTAIOIIMX IPUHTEPAX pacxoi Oymaru cocTtasiser |
navky 3a 12 munyT. Onpenenure, 3a CKOJIBKO MHHYT H3PAaCXOIyeT MauKy Oymaru nepBblid IPUHTED,
€CIIM U3BECTHO, YTO OH c/ieiaeT 3To Ha 10 MUHYT ObICTpee, YeM BTOPOH.
Yacts 2. 3a1aHus ¢ pa3BepPHYTHIM pellleHueM.

3ananme 11. XapaxTepucTuka pa3BUTHS COLMAJIBHONH CETH ONMChIBaeTCs (YHKIMEH Buaa:

y=15x* —x° — 9(16 - ?Xz ;f XAJ OO00CHOBaHHO HAaWTH TOYKU MaKCHUMyMa JaHHOW (YHKITUH.
X —

3aganue 12. OG0CHOBAHO HAWTH pellleHHE HEPABEHCTBA +/+/X —2 +2* <16

3aganme 13. VcTouHMKM pajMoOBOJNIH 00pa3yloT OKPY)KHOCTH C IleHTpamu B Toukax A, B, C,
KOTOpBIE MONAPHO KacarTCs APYTr Apyra, IpUYEM JBE U3 HUX HAXOIATCS BHYTPU TPETbEH, UMEIOLICH
ueHTp B Touke A. TpeyronbHuk ABC sBnsiercss mpsaMoyroipHbIM ¢ runoreny3oi BC=5 u xarerom

AB=3. [locTpouts yepTex, 1 000CHOBAHO HANTU painyc OKPYKHOCTH C LIEHTPOM B TOUKE A.

3aganue 14. Ilo miocce B OJHOM HAampaBi€HUU [BUTAIOTCS ABTOMOOWIb M BEJIOCHIEIUCT.
Benocunenucr, omnepexxas aBTOMOOMIb Ha 27 METPOB, €IET C MOCTOSIHHOM CKOpOCThIO 4 M/CEK.
ABTOMOOWIJIb XK€ B MEPBYIO CEKYHIY Mpoe3kaeT 9 MEeTpoB, a B KaxAylo cienymoomyt Ha 0,2 merpa
MEHBIIIe, YeM B Mpeapaymyr. [locTpouTs anredpandecKyro MOEINb, MO3BOJISIONIYIO OIPEICIUTh,

gyepe3 CKOJIBKO BpEMEHH (B CEKYH/IaX) aBTOMOOWIIb JIOTOHUT BEJIOCHUIICTUCTA, HANTH 3TO BpeMsl



