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HosicuuTeIbHAA 3aNIMCKA
BcerynurtenbHOoe HUCHBITaHHE MO JJIEMEHTAPHOM MAaTeMaTUKE M OCHOBaM
aHanM3a s MOCTYNAIoIMX 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.

IIpuMepHbIN NIepeYeHb BONIPOCOB

JeiicTBuTe/IbHBIE 4HCHAA. [[eWICTBUS C 4YUCIIaMU Pa3HbIX 3HAKOB;
HAaMMEHbBIIMKA OOIIMI JenuTeNlb, HamOoJblIee OO0Ilee KpaTHOE;  JAECSITHUYHBIE
JIpoOu, JEUCTBUS C JECATUYHBIMU APOOSMU; OOBIKHOBEHHBIE TPOOU; NEUCTBUS C
OOBIKHOBEHHBIMHU JIpOOSIMU (BBIJCICHUE II€JI0M YacTH, CIIOKEHUE, BBIYUTAHUE,
YMHOKEHHE, JIeJieHne po0eil); 4acTh 4Kcliia, HAXOKJICHUE YacTH YKClia U YHClia
[0 €r0 YacCTH; IOHATUE IPOLEHTA; HAXO0XKJACHUE IPOLEHTa OT YUCJIa U 4YHCIa I10
€ro NPOIEHTY; (OPMYJIbl COKPAIIEHHOTO YMHOKEHUS.

Moayas. [lonstue moayJist, CBOMCTBA MOJTYJIS.

Kopens crenenn N. [loHsTre KOpHSA CTENEHU N; CBOMCTBA KOPHS CTEIEHU
N; KOPEHb W3 NPOU3BEACHUS U NPOU3BEIACHUE KOPHEU; KOPEHb U3 YAaCTHOIO W
YaCTHOE KOPHEW; KOPEHb W3 CTEIIEHW M CTEIEHb KOPHSA; KOPEHb CTENEHH M W3
KOpHSI CTENEHU N; KOPEHb W3 IPOU3BEACHUS M YACTHOIO CTEIEHEN; KOPEHb W3
MPOU3BEJCHUSI M YaCTHOrO KOPHEH; apyrue KOMOWHAIMM U CBOWCTBA KOpHEH
CTEIEHHU N; TOXKIACCTBEHHBIC MPEOOPa30BaAHUS UPPAITMOHATBHBIX BBIPAKECHUI.

Crenenb ¢ panMoHAJbHBIM MOKa3arejeM. [loHsTHEe cTeneHu
palMOHAJIBHBIM MOKA3aTeNEeM; CBOWCTBA CTENEHU C PALlMOHAIBHBIM NOKA3aTEIEM;
IIPOU3BEACHUE CTENEHEH C PAlMOHAJIBHBIM II0KA3aTEEM; YaCTHOE CTEIECHEU ¢
pallMOHAJIBHBIM I[I0KA3aTEJIEM; CTENEHb CTENEHH; CTENEHb IPOU3BEACHUS U
YAaCTHOI'O; CpPAaBHEHUE CTEIECHEHM C pa3jJuYHbBIMU OCHOBAHUSIMHU;, CPABHEHHUE
Pa3IMYHBIX CTENEHEHW C OAWHAKOBBIMM OCHOBAaHMSIMH; MPOU3BEICHUE U YACTHOE
CTeNEHEH C OJMHAKOBBHIMH OCHOBAHHUSMU, PA3IMYHbIE KOMOWHAIIMKM CBOWCTB
CTETIEHEH; TOKIECTBEHHbIE IPEOOPA30BAHUS CTEIIEHHBIX BHIPAKCHHI.

Jlorapudm. Ilonsrtue norapudma; cBoiicTBa norapudma: morapudpm
MPOU3BEJEHUS, JIorapu(PM YacTHOTO, Jorapudm creneHu, GopMyibl mepexoaa K
HOBOMY OCHOBaHHUIO, OCHOBHOE JIOrapu(MHYECKOE TOXIECTBO; KOMOMHAIUU
CBOMCTB JiorapuMOB; JECATUYHBIC U HATypajbHbIC JOTapu(PMBbI; TOKIESCTBEHHBIC
npeoOpa3zoBaHus J0rapupMUYECKUX BBIPAKECHUM.

OcHoBHbIe TpUroHOMeTpHuYeckue (pyHkuum. ['pamycHas u paguaHHas
MEpBI YyIia; nepexol] OT IPaJlyCHOUW K paJuaHHON U OT PaavaHHON K IpaJyCHOU.
[lonatne cuHyca, KOCHHYCa, TaHT€HCA M KOTAHT€HCAa YHCIOBOIO apryMEHTa;
COOTHOIICHHSI MEXJy TPUTOHOMETPUYECKUMHU (YHKIMSIMU OJIHOTO apTryMEHTa;
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, IPOM3BEIACHHUE TaHIE€HCA U
KOTAaHI'€HCAa OJHOI'0 apryMEHTa; 3aBUCHUMOCTb MEXIY TAHI'€HCOM M KOCHHYCOM
OIHOTO AapryMEHTa; 3aBUCHUMOCTb MEXAY KOTAHTE€HCOM M CHUHYCOM OJHOIO
aprymenTa. J[pyrue COOTHOIIEHUS MEXAY TPUTOHOMETPUUYECKUMH (DYHKITUSIMU



OfHOTO aprymMeHTa. DOpMynbl CHOXKEHHUS; (OPMYIbl KpaTHBIX AapryMEHTOB;
dbopmynbsl npuBeneHUs; GOpMyIbl TOHIKEHMS CTeleHH; (opMylibl IepeBoa
npousBefeHUsT (QyHKIMI B CymMMy M pa3sHOCTb M pa3HOCTH WU CYMMbI B
MPOU3BEJCHUE; BBIPAKEHHE OCHOBHBIX TPUTOHOMETPUUECKUX (YHKIMI uepes
TAHT€HC TOJOBUHHOrO aprymenta. OOpaTHble TpUTOHOMETpUYEeCKHe (YHKIINUHU,
CBOMCTBa, JneicTBUsi. ToXAeCcTBEHHbIE NpPeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKCHUM.

Iporpeccunu. Apudmernueckas nporpeccusi; Gopmyssl 00IIEro 4ieHa U
CYMMBI N TEPBBIX WIEHOB apU(PMETHUYECKOW TMPOTPecCHr; TeoMETpUYecKas
nporpeccusi; (Qopmyabl  00IIero uieHa W CyMMbl N TEpPBBIX YJICHOB
TeOMETPUUECKON  Mporpeccur; OECKOHEYHO YOBIBaroIias TeoMeTpuyecKas
nporpeccusi.  'TekcToBele  3amadyd €  NPAKTHYECKMM  COJEPKAHHEM  Ha
WCIIOJIb30BaHUE ITPOTPECCHH.

YpaBHeHUsT M HEPAaBEHCTBA. YPABHEHUS C OJHOM IIEPEMEHHOU
(pauuoHanbHBIe,  JPOOHO-pallMOHATBHBIE,  UpPpaAllMOHAIbHBIC,TOKA3ATEIIbHbIC,
JgorapupMuUecKre, TPUTOHOMETPUUECKHE); PABHOCUIBHOCTh ypaBHEHHUH. OO1mue
IIPUEMBI PEILICHUSA YPAaBHEHUN: Pa3JIOKEHUE HA MHOKUTEIIN; 3aMEHA IIEPEMEHHON;
UCIIOJIb30BaHUE CBOMCTB (YHKIMI; HCHoOJb30BaHUE TpadukoB. Vcnonp3oBaHue
HECKOJBKUX TMPUEMOB TPHU PEIICHWU ypaBHEHUU. PereHne KOMOWHUPOBAHHBIX
YPaBHEHUHU. YpaBHEHMs, COJAEpIKAIME IIEPEMEHHYIO [0 3HAKOM MOMYJIA.
YpaBHEHUS ¢ TapaMETPaMH.

Cucrembl ypaBHeHHH € ABYMsl nepeMeHHbIMHM. CHCTEMBI, COAEpKAIIUE
OJTHO WM JBAa WUPPALMOHAIBHBIX YPABHEHUS; CUCTEMBI, COAEpXKAIIHE OJHO WIIH
JIBa TPUTOHOMETPUYECKUX YPABHEHUS; CHUCTEMBI, COJEpXKAIIUEe OJHO WIM JBa
MOKA3aTeNIbHBIX ~ YPAaBHEHHMs;  CHCTEMBI,  COJAEpXKAallue  OJHO  WIM  JIBa
Jorapu(MUUECKUX YPABHEHUS; UCIOJIb30BaHUE TPa(UKOB MPH PEUICHUU CUCTEM;
CUCTEMBI,  COJEp)KAILME  ypaBHEHMsI  PAa3HOro Buja (MppauMOHAJIbHbBIE,
TPUTOHOMETPUUECKHE, TOKA3aTEeNbHbIE, JOrapu(MUUYECKHUE); CUCTEMbl YPaBHEHUI C
IapaMeTPOM; CUCTEMBI, COAEPKAIIUE OJTHO WU JBA PALlMOHAJIbHBIX YPABHEHUS.

HepaBencTBa ¢ oaHO#Ml mnepeMeHHO#. PanuoHaibHBIE HEPAaBEHCTBA,
NOKa3aTelIbHbIE HEPABEHCTBA; JIOrapU(pMHUUECKUE HEPaBEHCTBA; HMCIOJIb30BaHUE
rpaUKoOB MpH pEIICHUH HEPaBEHCTB; HEPABEHCTBA, COEpXalllie MEPEeMEHHYIO
II0/] 3HAKOM MOJYJIsI; HEPABEHCTBA C IAPAMETPOM.

Cucrembl HepaBeHCTB. CucTeMbl, COAEp)KallU€ OAHO WM JBa
UPPALMOHAIGHBIX ~ HEPABEHCTBA; CUCTEMBI, COAEp)KAIME OJHO WM [Ba
MOKA3aTEeIbHBIXHEPABEHCTBA;  CUCTEMBI,  COZEpXKallye  OJHO  WIM  JIBa
Jorapu(MUUECKUX HEPABEHCTBA; UCIIOJIb30BaHUE TPA(PHUKOB MPU PEIICHUN CUCTEM;
CUCTEMBI, COAEpKaIIUE HEpaBEHCTBA pPa3HOro BHUJA (MppalMOHAIILHBIE,
MOKa3aTeNbHble, JIOTApU(PMUUYECKUE); CUCTEMbl HEPABEHCTB C IapaMEeTpOM;
CUCTEMBI, COAEPIKAILME OJTHO WIH J1BA PAlMOHAIbHBIXHEPABEHCTBA.

YucaoBbie GyHKIuM U ux cBoiicrBa. Oo6macts onpeaeneHus: QyHKINU:
TPUTOHOMETPUYECKOM; MTOKa3aTeNbHOM; Jorapudmuueckoii. MHOKECTBO 3HAUCHHIA
GbyHKIIH: TPUTOHOMETPUYECKOM; IIOKa3aTENbHOM; norapupMUIECKOH.
HenpepsiBHocTh  QyHkuuu. [lepuoanynHocts (yHKIUHU: CHHyCa; KOCHHYCA;
TaHreHca, KoTaHreHca.UetHoctb  (HedeTHOCTb)  GyHKIMH.  Bospactanue



(yObIBaHUE) GbyHKIIH: TPUTOHOMETPUYECKOM; ITIOKA3aTEIbHOM;
Jorapu@muueckon. JkcTpeMyMbl (PyHKIMH; HanbOoJbIIee (HaUMEHbIIIEE) 3HAUCHUE

byHKIMH: TPUTOHOMETPUUECKOM; MOKa3aTeIbHOM; JorapuPpMUIECKOH.
Orpann4eHHOCTb (GYHKIUU: TPUTOHOMETPUUECKOM; MOKa3aTeIbHOM;
ngorapupmudeckoil. CoxpaHeHue  3Haka  (QYHKUMUU:  TPUTOHOMETPUUYECKOM;

noKa3aTeNbHOM; JorapuMuueckoi.CBa3b MeEX1y CBOMCTBaMU (QYHKIUU U €€
rpadukoM: 00JacTh ONpeneseHusl (PYHKUMH; MHOXKECTBO 3HAYEHUH (DYyHKIMH;
HEMPEPBHIBHOCTh (YHKIMM; MEPUOAMYHOCTD (PYHKIMU; YETHOCTH (HEYETHOCTD)
¢dbynkiun; Bo3pactanue (yObIBaHHE) QYHKIIMUA SKCTPEMYMBbI (DYHKIMH;HauOobIIee
(HaumeHbllIee) 3HaueHHe (YHKINU; OTPaHUYCHHOCTh (DYHKIIMU; COXpaHEHUE 3HAKa
byHkIMM;  3HaueHUsT ~ QYHKIUH:  TPUTOHOMETPUYECKOH;  IMOKa3aTeIbHOM;
JOrapu(PMUYECKOM; CBOMCTBA CIOKHBIX (DYHKIIHM.

IIpousBoagnass ¢yHKuUMH. ['€OMETPUYECKHI CMBICI NPOU3BOAHOU
(HaxoXJeHHE YTIIOBOro Kod((ULMEHTa KacaTeJbHOM, TaHreHca yIja HakKJIOHA
KacaTelbHOM); T€OMETPHYCCKUN CMBICT TPOU3BOTHON (HAXOXKICHHE 3HAYCHUSI
IPOU3BOAHOM MO rpaduKy QYyHKIUH); PU3NUECKUI CMBICI IPOU3BOIHOM; TalOiuIa
IPOU3BOJHBIX: TPUTOHOMETpUUYECKHE (YHKUUHM, TOKa3aTelibHas  (QYyHKIMS,
Jorapudmuueckas QyHKIMS; TPOU3BOAHAS CYMMBbI ABYX (DyHKLMH; MPOU3BOIHAS
OpOM3BENEHUS JABYX (YHKIMI; MPOU3BOJHAS YAaCTHOrO JBYX (QYHKIUI;
npousBoAHas ¢yHkuuu Buaa Y=f(ax+b;) mnpousBomHAas CIIOXKHBIX (QYHKIUI.
HccnenoBanre QyHKIHMI ¢ MOMOIIBIO MPOU3BOAHON: HAX0XKICHUE TTPOMEKYTKOB
MOHOTOHHOCTH (QHAJIMTHYECKH); HAXOXKACHUE MPOMEKYTKOB MOHOTOHHOCTH (IO
rpaduKy TPOM3BOJHON); HAXOXKJIEHUE HIKCTPEMYMOB (DYHKIMU (AaHATUTUYECKH);
HaXOXKIEHUE TOYEK HSKCTpeMyMOB (GYHKIMU (IO TpapuKy MNpPOU3BOIHON);
HAXOX/JI€HWE HauOOJbIIET0 M HAUMEHBIIEr0 3HAYEHUN (YHKIUU; HaXO0XKICHUE
TOYEK, B KOTOPBIX (DYHKLIMSI TOCTUTaeT HAUOOJBIIEr0 NI HAUMEHBIIETO 3HAUEHUS
(mo rpaduxy mpousBogHoi). Iloctpoenne rpadukoB ¢yHkuuid. Permenue
TEKCTOBBIX 3aJjad Ha HaXOXJEHHEe HauOOJBIIEr0 M HAaWMEHbIIEro 3HAYeHUU
byHKIMH.

IlepBooOpa3nasi. IlepBooOpa3Has CyMMBbI U pa3HOCTH (DyHKIIMIA;
nepBooOpa3Has MPOU3BEACHUS (PYHKIUM Ha uyucyio. Tabnmuia mepBooOpa3HbIX
OCHOBHBIX JJIEMEHTapHbIX (yHkumii. OnpeneneHHbld uUHTErpan; (opmysa
HrroTona-Jleitbnuna. 3amaya o mionaan KpUBOJIMHEHHON TpaTeinm.

Pemenne TeKCTOBBIX 3aaa4. 3a/Jaud Ha JBWKEHUE; 3aJa4d Ha paldoTy;
3aJlayd Ha CJIOKHBIE MPOLEHTHI; 33a/layd Ha JCCATUUYHYIO (OpMY 3alUCU YHCIA;
3aJlayu Ha KOHLEHTPALUIO CMECH U CIIJIaBbI.

I'eomerpuyeckue ¢urypsl u ux cBoicrBa. MH3mepenue
reoMeTpM4ecKuX BeJM4YUH. [Ipu3Haku paBeHCTBa W MOJOOUSI TPEYTOJIbHUKOB;
pelieHue  TPEeYroJibHUKOB  (CymMmMa  YrjoB  TpPEYroJIbHHKA; HEPaBEHCTBO
TpeyroyibHuKa; TeopeMa [ludaropa; Teopema CUHYCOB U TeopemMa KOCHHYCOB);
IJIONIAJlb TPEyrojiibHUKa. MHOTOYTOJIbHUKH: TapajijeaorpaMM, €ro BHJHI,
JI0IIaAb NapajjieiorpaMma; Tpamneius, CpeIHsis JUHUS Tpaneluu, Miomaib
Tpameuuu; MpaBUIbHbIE MHOTOYTOJbHUKU. OKpYXKHOCTb: KacaTelnpHas K
OKPY’»KHOCTH M €€ CBOWCTBA, LUEHTPAJBbHBIM W BIWCAHHBIA YIJbl, JJIMHA
OKPY)KHOCTH, IUIOUIaJb KpPYra; OKpPYXHOCTb, OINHCAaHHAs OKOJIO TPEYrOJIbHHUKA;



OKPYXHOCTb, BIIUCAHHASI B TPEYTOJIbHUK.PaBHbIE BEKTOPBI; KOOPAUHATHI BEKTOPA;
CJIO)KEHHE BEKTOPOB; YMHOKEHHE BEKTOpPAa HA YHCIIO; YTrOJd MEXAY BEKTOPAMM;
CKAISIPHOE MPOU3BEICHUE BEKTOPOB. MHOTOrpaHHUKHU: IPU3Ma, CEYEHUE PU3MBI
MJIOCKOCTBIO, IUIONIAJb OOKOBOM W TOJHOM MOBEPXHOCTEH MPHU3MBI, 00bEM
MPU3MBL;IMPAMUJIA, CEYEHUE NUPaMUIbl IUIOCKOCTBIO, YCEUYEHHas MHUpaMHJa,
omaasr OOKOBOM M TOJHOW MOBEPXHOCTEW NUpaMUIbl, O0bEM MUPaAMUIBI.
[IpaBuIbHBIE MHOTOTPAHHUKH, CEUEHUE MHOTOIPAHHUKOB IJIOCKOCTBIO, ILIOMIAdb
OOKOBOM M MOJHON MOBEPXHOCTEH. YTOJ MEXAY MNPSIMOM U TUIOCKOCTBIO; YIoJl
MEXKY IUIOCKOCTSIMH; YTOJl MEXAY CKPCIIMBAKOIIMMUCS TMPSIMBIMH; PACCTOSHUE
MEXKY CKPEIIMBAIOIIMMUCS MPSAMBIMU; PACCTOSHUE OT TOYKM 10 mpsiMou. Tena
BpalllCHUS: NPSIMOM KPYrOBOM LWIMHAP, CEYECHHE IWIWHApPA IIOCKOCTHIO,
JIomaAb OOKOBOW M TOJHOW TMOBEPXHOCTEH HWJIMHAPA, OOBEM IUIUHIpA;
MPSAMON KPYrOBOM KOHYC, CEYEHUE IUIOCKOCTBIO, YCEUEHHBIM KOHYC, MJIOIIA[b
OOKOBOM M TIOJIHOM TOBEPXHOCTEW KOHyca, 00beM KOHyca; map u cdepa,
IUIOIIA b TOBEPXHOCTH, 00BbeM mapa. KomOuHamuu Ten: KoMOUHAIIUU
MHOTOTPAaHHUKOB; KOMOWHAIIMU TEJ BpaIIeHUs; KOMOMHAIIMU MHOTOTPAaHHUKOB U
TE€J BpaILCHHUSI.

JJleMeHTbI MAaTeMaTH4YeCKOM craTucTuku. [loHsTHE CiaydailHOrO
coObITUSL  (IOCTOBEpHBIE, HEBO3MOXKHBIE, CIIy4allHbIC); YacTOTa COOBITHUS,
OTHOCUTENbHAS 4YacToTa COOBITHS. YHCIOBBIE XapaKTEPUCTHKU: CpEIHee,
JUCTIEPCHSl, CTAHJIAPTHOE OTKJIOHEHHE (BLIOOPOYHBIE U T€HEPAIBHBIE).

PexoMenayemasi jiureparypa:

1.Boiroackuit M.A. CripaBo4HHK 10 31eMeHTapHoi matemaTtuke/ M., 2006
- 509 c.

2.boromonoB H.B., Cawmoiinenko IL.M. Maremaruka: y4yeOHUK s
cpeaHero nmpodeccuoHabHOro odpazopanus. M: u3a. FOpaiit, 2023 — 401 c.

3. MopaxoBud A.I'. AnreOpa u Havana MareMaruyeckoro ananuza. 10 — 11
Kjacc B 2-X yacTax. M: Muaemo3una, 2013. — 400 c.

4. Mopakosuu A.I'. u np. Anrebpa. YMK. 7 — 9 knaccer  (J1r060# 10/
W3IaHUA).

5.EI'D 3300 3amau ¢ oTBeramu 1mo marematruke. [IpoduiibHBIN ypOBEHbD.
[Tox penakuueii U.B. Amenko/ -M., 2016 — 543 c.

6.YMK «Maremartuka. [Tongrotroeka k EI'D» nmox pen. @.®. JIsiceHko,
C.IO. KynabyxoBa/ PoctoB Ha [lony, 2022

/.Anekcanmpoa C.B. Maremaruka. MeTonuueckue yKazaHus s
nocrynarommx B By3 / KpacHosipck, 2014 — 26 c.

MuHuMAJBHBIN 02171 — 36

MakcumaabHbIi 0aa — 100



