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IHosicHuTe IbHAS 3aNIMCKA

BerynurensHoe ucnbITaHHE MO DJIEMEHTApHOW MaTeMaTHKE M OCHOBaM
aHanM3a s MOCTYHAIoIMX Ha OOydeHHe MO 00pa3oBaTeNIbHBIM MpOrpaMMam
BBICIIETO 00pa30BaHUs — MporpaMMamM OakajaBpuaTa, porpaMmmaM CrelraluTera
B O®I'BOY BO Kpacnospckuit 'AY npencraBisioT co0oil 3k3aMeH, MTPOBOIUMBII
B (hopme OJIaHKOBOI'O UM KOMITBIOTEPHOT'O TECTUPOBAHUSI.

[Iporpamma cocraBiieHa B COOTBETCTBUU C COJEp>KaHUEM 00pa30BaTENbHbIX
porpaMMm CpemHero mpodeCCHOHANBHOTO 00pa30BaHUs, COOTBETCTBYIOIIMX
ykpynHeHHbIM TpymmaMm 09.00.00 MudopmaTtuka M BBHIYHMCIUTENbHAsS TEXHUKA,
19.00.00 ITpomsiiiennas sxosorus u o6uorexnonoruu, 20.00.00 Texnochepnas
0e3omnacHoCTh U pupo000ycTpoiicTBo, 21.00.00. [IpukinaaHas reonorus, TOpHOE
neno, Hedrerazooe neno u reone3us, 23.00.00 TexHuka W TEXHOJIOTUHU
HazeMHoro TpaHcropta, 35.00.00 Cenbckoe, JieCHO€ W PbIOHOE XO3SUCTBO,
36.00.00 Berepunapusi u 3o0otexHusi, 38.00.00 DxoHOMHKAa U YIpaBJICHUE,
43.00.00 Cepsuc u typusm, 44.00.00 ObpazoBaHue U MeJaArOTHYECKHUE HAYKU.

[lepeueHb KOHTPOJIMPYEMBIX BOIPOCOB BKJIIOUAET B Ce0 CIENYyIOIIEE:

IIpumepHbIN IEepeYeHb BONPOCOB

JeiicTBuTe/IbHBIE 4HCaAA. [[eWiCTBUS C 4YuCIIaMd Pa3HbIX 3HAKOB;
HAaMMEHbIIMK OOIIMI JenuTeNlb, HamOoJbliee OO0Ilee KpaTHOE;  JIECSITHUYHBIE
JIpoOu, NEUCTBUSI C NECATUYHBIMU APOOSMU; OOBIKHOBEHHBIE NPOOU; JACHCTBUSI C
OOBIKHOBEHHBIMU JpOOSMU (BBIICICHUE IIEJIOW YacTH, CJIOKEHHE, BBIUUTAHUE,
YMHOXEHUE, JeJICHUE Ipo0eil); yacTh YKciia, HAaXOXKJICHUE YaCcTHU YKCJIa U YHCIia
[0 €r0 4YacTH; MOHATHE MPOLEHTA; HAXO0XKJAECHUE MPOLECHTa OT YUCIa W 4YHCia IO
€ro MpOoIEHTY; (HOPMYJIbl COKPAIIEHHOTO YMHOXKECHUSI.

Moayas. [lonsiTue MmoayJist, CBOMCTBA MOJTYJIS.

Kopens crenenu N. [lonsitue KOpHS CTENEHU N; CBOMCTBA KOPHS CTENIEHU
N; KOpPEHb W3 MPOU3BEACHUS U MPOU3BEACHUE KOPHEW; KOPEHb M3 YAaCTHOIO H
YaCTHOE KOpPHEW; KOPEHb M3 CTENEHUW U CTEIEHb KOPHS; KOPEHb CTENEHU M u3
KOpHS CTENEHH N; KOPEHb W3 MPOU3BEACHUS M YACTHOIO CTEIECHEH; KOPEHb W3
MPOU3BEJCHUSI M YAaCTHOTO KOpHEH; JIpyrue KOMOWHAIIMM W CBOWMCTBAa KOpHEH
CTETICHU N; TOXIECTBEHHBIC MTPE0OPa30BAHUS UPPAITMOHATIBHBIX BHIPAKCHH.

Crenenb ¢ panMoHAJbHBIM MOKa3arejeM. [loHsTHEe cTeneHu ¢
pAaLMOHATIBHBIM TIOKA3aTEeJIEM; CBOMCTBA CTEIEHU C PAllMOHAIBHBIM MOKAa3aTelIeM;
MPOM3BEICHUE CTEIECHEH C pAIMOHAIIBHBIM II0KA3aTeJIEM; YAaCTHOE CTEINEHEH C
pallMOHANIBHBIM  [OKA3aTeNIeM; CTENEeHb CTENEeHW; CTENEeHb MPOU3BEIACHUS U
YaCTHOIO; CpPAaBHEHUE CTEIECHEH C pa3IMYHbIMU OCHOBAHUSIMU, CpAaBHEHUE
Pa3IMYHBIX CTETEHEH C OJMHAKOBHLIMU OCHOBAHHUSIMU; ITPOU3BEICHHE W YAaCTHOE
CTENEHEH C OJMHAKOBBHIMH OCHOBAHUSIMHU;, Pa3IMYHbIE KOMOWHAIIMHU CBOWCTB
CTETICHEH; TOKIECTBEHHBIE TIPEOOPA30BAHUS CTEIIEHHBIX BHIPAKCHHM.

Jlorapudm. Ilonsarue mnorapudma; cBoiicTBa mnorapudma: sorapudm
IpOM3BENeHUs, JIorapudM YacTHOro, jJorapudm creneHu, Gopmyssl mepexonaa K
HOBOMY OCHOBAHHWIO, OCHOBHOE€ JIOTapU(PMUUYECKOE TOXKIECTBO; KOMOMHAITUU



CBOMCTB JOorapu(pMoB; JeCATHUHBIE U HATypaJbHbIE JOrapu(PMbl; TOKIECCTBEHHBIE
npeoOpa3zoBaHus JOrapuGMUUECKUX BhIPAKCHHI.

OcHOBHBIC TpUrOHOMeTpHYecKHe (pyHkuuu. ['pagycHas u pannaHHas
MEpHbI yTJIa; IEePEXO] OT rPagyCHON K paguaHHOM M OT PaJHMaHHON K IpalyCHOMN.
[loHATHE CHHyCa, KOCHHYCa, TaHI'€HCA M KOTAHTE€HCAa YHCIOBOIO apryMEHTa;
COOTHOIICHHSI MEX]y TPUTOHOMETPUYECKUMHU (YHKIHMSIMHU OJIHOTO apryMEHTa;
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; IPOU3BEACHUE TaHIE€HCA U
KOTaHI'€HCa OJHOTO apryMEHTa; 3aBUCHUMOCTb MEXKJy TAHI€HCOM M KOCHHYCOM
OJTHOTO apryMeHTa; 3aBUCHMOCTb MEXIYy KOTAaHI€HCOM W CHHYCOM OJIHOTO
aprymenTa. [Ipyrue COOTHOLICHHS MEXAYy TPUTOHOMETPHUUYECKHUMH (yHKIUSIMU
OfHOTO aprymMeHTa. DOpMynbl CHOXKEHHUS; (POPMYIbl KpaTHBIX AapryMEHTOB;
bopmynbl npuBeneHUs; (HOpMyJbl MOHMKEHHS CTENEeHH; (POpMyIbl IepeBoaa
npousBeeHusl (yHKIMII B CymMMy M pa3sHOCTb M pa3HOCTH WU CYMMBbI B
IPOU3BE/ICHUE; BBIPAKEHUE OCHOBHBIX TPUTOHOMETPUYECKUX (YHKIUH uepe3
TAHT'€HC TOJOBUHHOIO apryMeHTa. OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIMH,
CBOMCTBa, JeHCTBUS. TOXAECTBEHHbIE NPEOOpPa3OBaHUS TPUTOHOMETPUUECKUX
BBIPAKCHU M.

IIporpeccnn. Apudmernueckas nporpeccusi; Gopmyssl OOIIEro 4ieHa U
CYMMBI N TEPBBIX WIEHOB apU(PMETHUYECKOM TMPOrpeccur; TeoMeTpudecKas
nporpeccusi; (Gopmyiabl  O0IIEro ujeHa W CyMMbl N TEpPBBIX YJICHOB
FEOMETPUYECKOM  MPOrpeccuu; OECKOHEYHO YOBIBAIOIIAs T€OMETpHUYECKas
nporpeccusi. TekcToBble  3aaud €  NPAKTHYECKUM  COJIEp)KaHUEM  Ha
MCITI0JIb30BAHUE TIPOTPECCHH.

YpaBHeHMsT W HEPAaBEHCTBA. YPAaBHEHHS C OJHOW IIEPEMEHHOU
(paunoHanbHbBIe,  JPOOHO-pAllMOHATBHBIE,  UPpPALHUOHAIbHBIC,TI0KA3ATENbHbBIE,
Jorapu(pMUYECKHe, TPUTOHOMETPUUECKHE); PABHOCUIBHOCTh ypaBHeHUH. OO1ue
IIPUEMBI PEIICHNS YPAaBHEHUI: Pa3I0KEHUE HA MHOKHUTEIIN; 3aMEHA IIEPEMEHHOM;
WCIIOJIb30BAaHUE CBOWCTB (YHKIIMN; HCHONb30BaHHe TpaduxoB. Mcmonb3oBanue
HECKOJIbKMX IMPHEMOB IpPH pEUIeHUH ypaBHEHHH. PemeHne KOMOMHUPOBAaHHBIX
YpaBHEHUH. YpaBHEHUS, COJEpKAIIUE IIEPEMEHHYIO II0J 3HAKOM MOJIYJIS.
YpaBHEHUS ¢ MapamMeTpamu.

CucremMbl ypaBHeHHUil ¢ ABYMs nepeMeHHbIMHM. CUCTEMBI, COIEepIKallye
OJTHO WJIM JIBA MPPALMOHAIBHBIX YPABHEHUS; CUCTEMBI, COJEPKAIIUE OJHO WIH
JIBa TPUTOHOMETPUUYECKUX YpPAaBHEHUS; CUCTEMBI, COJEp)Kallie OJHO WJIU JBa
MOKAa3aTelIbHBIX  YPAaBHEHUS; CHCTEMbI, COAEp)KAIlME  OJHO  WJIA  JiBa
Jorapu(MUUECKUX YPABHEHUS; UCIOJIb30BaHUE TPa(UKOB MPHU PEUICHUU CUCTEM;
CUCTEMbI,  COJEp)KAIllM€  ypaBHEHHMs]  pa3HOro Buja (MppauUoHaJIbHbBIE,
TPUTOHOMETPUYECKHUE, TTOKa3aTeIbHbIC, JJOTapu(PMUUECKUE); CUCTEMbl YPABHEHHH C
napamMeTpoM; CUCTEMBI, COACPKAIINUE OJTHO UJTU JIBA PAIIMOHATIBHBIX YPABHEHHUS.

HepaBencTBa ¢ oaHO#Ml mnepeMeHHO#. PanuoHaibHBIE HEPAaBEHCTBA,
NOKa3aTelIbHbIE HEPABEHCTBA; JIOrapU(pMHUUECKUE HEPaBEHCTBA; HCIOJIb30BaHUE
rpaUKoOB MpH pEIICHUH HEPaBEHCTB; HEPABEHCTBA, COIEpXalllie MEePEeMEHHYIO
110J1 3HAKOM MOJYJISI; HEPaBEHCTBA C TapaMETPOM.

Cucrembl HepaBeHCTB. CucTeMbl, coaepXkallde OJHO WIM JBa
UPPALMOHAIGHBIX ~ HEPABEHCTBA, CHUCTEMBI, COJEp)KaIUME OJHO WM  JIBa



NIOKA3aTEIbHBIXHEPABEHCTBA;  CHCTEMBI,  COJEp)KallMe  OAHO  WIM  JIBa
JorapuMUYECKUX HEPABEHCTBA; UCIOJIb30BaHUE TPAPUKOB MPU PEIICHUU CUCTEM;
CUCTEMBI, COAEpIKaIIUE HEpaBEHCTBA pPa3HOro BUJa (MppallMOHAIILHBIE,
MOKa3aTeNabHble, JIOTapU(PMUUYECKUE); CUCTEMbl HEPABEHCTB C IapaMEeTpOM;
CUCTEMBI, COAEPIKAIIME OTHO WIH JIBA PAlMOHAIbHBIXHEPABEHCTBA.

YucaoBble GyHKIuM U ux cBoiicrBa. O0nacTh onpezaeneHus: QyHKIUU:
TPUTOHOMETPUYECKOM; TTOKa3aTeIbHOM; JorapudmMuueckoid. MHOKECTBO 3HaUYCHHIM
byHKITIH: TPUTOHOMETPUYECKON; IIOKa3aTENbHOM; J0Tapu(PMUIECKOM.
HenpepsiBHocTh  QyHkuuu. [lepuoanyHocTs (yHKIUHU: CHHyCa; KOCHHYCA;
TaHreHca, KoTaHreHca.UetHoctb  (HedeTHOCTh)  GyHKIMH.  Bo3pactanue
(yObIBaHUE) byHKIHIH: TPUTOHOMETPUYECKOM; ITOKA3aTEIbHOM;
norapuMuueckoin. JkcTpeMyMbl (YHKIMK; HauOosbllee (HaMMEHbIIEe) 3HaUCHHE
GyHKLIHH: TPUTOHOMETPUUECKOM; ITOKA3aTEIbHOM; J0orapu(PMUUECKOH.
Orpann4eHHOCTh (YHKLIMU: TPUTOHOMETPUYECKOIA; IIOKAa3aTeJIbHOM;
agorapupmuyeckoid.CoxpaHeHue  3Haka  (QyHKUMH:  TPUTOHOMETPUYECKOIL;
noKa3aTesibHOM; JorapudmMuueckoi.CBa3p MeX1y CBOMCTBaMH (QYHKIUU U €€
rpa¢ukoM: 00JacTh ompeneseHuss (PyHKUMH; MHOXKECTBO 3HAYCHUH (DYyHKIMHU;
HENPEpbIBHOCTh (YHKIMH; MNEPUOAMYHOCTh (PYHKIMU; YETHOCTb (HEYETHOCTD)
dbyHKIMK; Bo3pacTanue (yObiBaHHe) PYHKIIMH 3KCTPEMYMbI (YHKITMH;HAUOOIbIIIEE
(HauMmeHblIee) 3HaueHHe (YHKINU; OTPaHUYEHHOCTh (DYHKIIMU; COXpPAaHEHUE 3HaKa
GyHKkuMM;  3HaYeHUs  (QYHKUMWA:  TPUTOHOMETPUYECKOW;  IMOKA3aTeNIbHOM;
JOTapu(PMUYECKOM; CBOMCTBA CIOKHBIX (DYHKIIHH.

IIpousBoagnas ¢yHKkuMH. ['€OMETPUYECKHI CMBICT NPOU3BOAHOU
(HaxokJieHue yriaoBoro Kod(@uimeHTa KacaTelbHOM, TaHIME€HCa Yrja HaKJIOHA
KacaTeJbHOMN); TEOMETPUYECKUN CMBICT TPOU3BOAHON (HAXOXKICHHE 3HAYCHHUS
MIPOM3BOIHOM 1O rpaduKky GyHKUMN); PU3NUECKUN CMBICT MPOU3BOIHOM; TaOIMIa
NOPOU3BOJHBIX: TPUTOHOMETpUUYECKHE (YHKUUHM, TOKa3aTelbHas (QYHKIMS,
jorapudmMuyeckas GyHKIH; TPOU3BOAHAS CYMMBI ABYX (PYHKITUH; MPOU3BOIHAS
OpOM3BENEHUsI JABYX (YHKIMI; MPOM3BOJHAS YAaCTHOrO JBYX (QYHKIUI;
npousBoAHas ¢yHkuuu Buma Y=f(ax+b;) npousBomHAas CIOXKHBIX (QYHKIUI.
HccnenoBanre QyHKIHI ¢ MTOMOIIBIO MPOU3BOIHON: HAX0XKICHUE TTPOMEKYTKOB
MOHOTOHHOCTH (QaHAJUTUYECKH); HAXOXKAECHUE MPOMEKYTKOB MOHOTOHHOCTH (IO
rpadKy TPOM3BOJHON); HAXOXJEHHWE AIKCTPEMYMOB (DYHKIMU (AaHATIUTUYCCKH);
HaXOXKIEHUE TOYEK OSKCTpeMyMOB (GYyHKIMU (10 TpapuKy MNpPOU3BOIHON);
HAXOXJIEHWE HauOOJbIIET0 M HAUMEHBIIEro 3HAYeHUN (YHKIUU; HaXOXKICHUE
TOYEK, B KOTOPBIX (DYHKIIMS IOCTUTaeT HAUOOJIBIIETO UM HAUMEHBIIETO 3HAUEHUS
(mo rpaduxy mnpousBogHoi). Iloctpoenne rpadukoB ¢yHkuuid. Pemenue
TEKCTOBBIX 3aJlady Ha HaXOXJEHHWE HauOOJIbIIEr0 W HAMMEHBIIEro 3HAaYEHUU
byHKLIMH.

IlepBooOpa3nasi. IlepBooOpa3Has CyMMBbI U pa3HOCTH (DyHKIHIA;
nepBooOpaszHas mpousBeAcHUST (YyHKIMM Ha 4Yucio. Tabmuia mepBOOOpa3HBIX
OCHOBHBIX d3JIEMEHTapHbIX (yHkumid. OmnpeneneHHblii HHTErpai; ¢GopMya
Hetorona-JleliOuuia. 3amada o miomnaan KpUBOJIUHENHON Tpanenmu.



Pemenne TeKCTOBBIX 3aaad. 3ajaud Ha JIBIKEHUE; 3a/ladyu Ha PaboTy;
3aJlayd Ha CJIOKHBIE MPOLIEHTHI; 33a/layd Ha JCCATUYHYIO (HOpMY 3alUCH YHCIA;
3a/1a4M Ha KOHLIEHTPAIMIO CMECH U CILIABBI.

I'eomerpuyeckune ¢urypsl u ux cBoucrea. MH3mepenue
reoMeTpru4ecKuX BeJW4YHH. [Ipu3Haku paBeHCTBA U MOJO0US] TPEYTOIbHUKOB;
pelieHue  TPEYroJbHUKOB  (CymMMa  yIJiOB  TPEYroJIbHHKA; HEPaBEHCTBO
TpeyrojpHuka; teopema I[ludaropa; Teopema CHHYCOB M TeopemMa KOCHHYCOB);
IUIOAAb TPEYroJibHUKAa. MHOTOYTOJbHUKHU: TapajuieJorpaMM, €Tr0 BHUJBI,
IUIONIAAb MapajjieaorpaMma; Tparnenus, CpeaHsas JIMHUS TPaneluuu, IIomalb
Tpaneluuu; MpaBUJIbHbBIE MHOTOYroJbHUKH. OKpYKXHOCTh: KacareibHas K
OKPY’)KHOCTH M €€ CBOMCTBA, LUCHTPAJIbHBI W BOUCAHHBIA YIJIbI, JUIMHA
OKPYKHOCTH, IJIOIIAJb KPYyra; OKPYKHOCTb, ONHCAHHAs OKOJIO TPEYTOJbHHKA;
OKPYKHOCTb, BIIUCAHHASI B TPEYTOJIbHUK.PaBHBIE BEKTOPHI; KOOPJIAUHATHI BEKTOPA;
CJI0’KEHHE BEKTOPOB; YMHOXEHHME BEKTOpAa Ha YMCIO; YIOJ MEXIYy BEKTOpaMu;
CKaJISIPHOE IPOU3BENCHUE BEKTOPOB. MHOTOTPAHHUKHU: NIPU3MA, CEYCHUE IPU3MBI
MJIOCKOCTBIO, TUIONIAJ b OOKOBOM W TIOJHOM TOBEPXHOCTEH MPHU3MBI, 00BEM
MPU3MBLIIUPAMUJIA, CEYCHUE NUPaMUbl IUIOCKOCTBbIO, YCEUEHHas MHUpaMHJa,
Iomaasr OOKOBOM M TOJHOW MOBEPXHOCTEM NUPaMUIbI, OOBEM MUPaAMUIBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH, CEUEHUE MHOTOIPAHHUKOB IJIOCKOCTBIO, ILIOMIAb
OOKOBOM U TMOJHOM MOBEPXHOCTEU. YTOI MEXKIY MNpsIMOM M TJIOCKOCTBIO; Yol
MEXKY IUIOCKOCTSIMH; YTOJl MEXAY CKPCIIMBAIOIIMMUCS TMPSIMBIMH; PACCTOSHUE
MEXKY CKPEIIMBAIOIIMMUCS TMPSAMBIMU; PACCTOSHUE OT TOYKM 10 mpsiMou. Tena
BpallCHUS: NPSIMOM KPYrOBOM MWIMHAP, CEYEHHE UIWIHUHApPA IJIOCKOCTHIO,
Ionaab OOKOBOM U TOJHOW TOBEPXHOCTEH MWJIMHAPA, OOBEM IUIUHIPA;
MPSAMONl KPYroBOM KOHYC, CE€YEHHUE IUIOCKOCThI, YCEYEHHBIM KOHYC, IUIOLIAAb
OOKOBOM M TOJIHOM MOBEPXHOCTEW KOHYyca, o0bEeM KOHyca; map u cdepa,
IJIONIAh TMOBEPXHOCTH, oO0BeM mapa. KomOuHammu Ten: KOMOMHAIUU
MHOTOTPAaHHUKOB; KOMOWHAIIMU TEJ BpaIeHUs; KOMOMHAIIMM MHOTOTPAHHUKOB U
TEJ BpaILCHHUSI.

JleMeHTBhl MaTeMaTH4YecKOoil craTucTuku. IloHsATHE Ciy4daitHOrO
coObITUSI  (HOCTOBEpHBIE, HEBO3MOJXKHBIE, CIIy4allHbIE); YacTOTa COOBITHUS,
OTHOCUTENbHA 4YacToTa COOBITHsS. YWCIOBBIE XapaKTEPUCTHKU: CpEIHEe,
JUCTIEPCHsl, CTAHAAPTHOE OTKIOHEHUE (BRIOOPOYHBIC U TEHEPAIIBHBIC).
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