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[Iporpama 3 MareMaTWKd JJs BCTYNHHUKIB A0 BigokpemieHoro
CTpYKTypHOTO mipo3ainy «Omechbkuii aBTOMOOUTEHO-TOPOXKHIN (DaxoBUN KOIEIK
JlepxaBHoro yHiBepcutetry «Omechka momitexHikay y 2022 porii CKIIamaeThes 3
TPHOX PO3LIIB.

[lepmnii 3 HUX € MEPENIKOM OCHOBHHX MAaTEMaTUYHHUX IOHSTH 1 (PaKTiB,
SKUMHU TIOBUHEH BOJIOJITH BCTYMHHUK (YMITH MPABWIBHO iX BUKOPUCTOBYBATH NP
pO3B’s3aHHI 3a71a4).

VY apyromy po3nuii BKa3aHO TEOPEMHU, SIKi HEOOX1THO BMITH TOBOJIHTH.

VY TperboMy po3.iIl mepenidyeHi OCHOBHI MaTeMaTH4YHI BMIHHS 1 HaBUYKH,
SIKIMH TIOBUHEH BOJIOJIITH BCTYITHHUK.

1 OcHoBHI MaTeMaTH4YHi NOHATTH i pakTH
1.1 Apudmernka, ajaredpa i nouyaTkm aHajizy

— HatypanpHi umcna 1 Hyiab. YuTaHHS 1 3alKMC HATypaJlbHUX YHUCEN.
[TopiBHSIHHA HaTypajdbHUX 4Hcell. JlogaBaHHs, BIIHIMAHHS, MHOKEHHS Ta JIIJICHHS
HATYpaJIbHUX YHCE.

— IloginbHICT HATypadbHUX 4YHCeNd. [[IIPHUKM 1 KpaTHI HAaTypalbHOTO
yucna. [lapui 1 HenapHi yucna. O3HaKu MOALIBHOCTI HA 2, 5, 3, 9, 10. [Hinenus 3
ocrayero. [Ipocrti 1 cknaneHi yncna. Po3kinaganHs HaTypalbHOIO YKCiIa Ha MPOCTI
MHOKHUKHW. HalO1mbnii CriapHUN JIIbHUK, HARMEHIIIE CITUIPHE KpaTHE.

— 3BuuaiiHi npoOu. IlopiBHsSHHS 3BuYaiHUX Apo6iB. [lpaBuibHMIA 1
HenpaBwibHUK npi6. [lima Ta npoboma yvactmHa umnciaa. OCHOBHA BJIACTHUBICTh
npoOy. CkopoueHHs npo0Oy. CepeaHe apudmernyHe Kiabkox uyuceda. OCHOBHI
3a/1a4i Ha IpooOwH.

— Biacotku. BincoTkoBi po3paxyHku. DopMysid OpOCTUX Ta CKIAICHUX
BIJICOTKIB.

— CreniHp 3 HaTypalbHUM, UIUIMM 1 pallOHAIBHUM MOKa3HUKOM.
BnactuBocTi crenens. ApudpMeTuyHUN KOPiHb Ta MOro BIAaCTUBOCTI.

— Bupas3u 31 3MiHHMMH. PaiioHanbHi Ta ippallioHajibHI BHpa3h. TOTOXHI
BUpa3u. TOTOXKHI MEPETBOPEHHS BUpa3y. JloBeAeHHS TOTOKHOCTEH.

— Ogpnounien 1 mHorowieH. [lii Hanm Humu. POpMynIH CKOPOYEHOTO
MHOeHHs1. Kopinb MHOTOUsNIeHa. Po3Ki1ajaHHsI MHOTOWJIEHIB HA MHOKHUKHU.

— Ionstrs ¢dynkmii. Crocodu 3aBmaanHs (yHKIil. OO61acTh BU3HAYCHHS,
obnacTh 3HaueHb ¢yHkii. Obepuena Qynkiis. BiactuBocti QyHKIN (MapHICTS,
HEMapHICTh, EPIOIUUYHICTH, MOHOTOHHICTh, HEIICPEPBHICTB).

— I'padik ¢ynkmi. Hadnpocrimi neperBopeHHs TpadikiB (QyHKITH..
HoctatHst ymoBa 3poctaHHs (cmagaHHs) (QyHKIIT Ha mnpomikky. [loHATTs
exctpemyMmy ¢yHkuii. HeoOxigHa ymoBa ekcrpemymy. HaiiGinbiie 1 HaiimeHie
3HaYEHHA (PYHKIIIT HA TPOMIXKKY.

— OsHaueHHS i OCHOBHiI BmacTHBOCTI GyHkuii: mimiitmoi Y =KX+D,
kBagparnasoi Y =ax’ +bx+c, cremenenoi y=X",(N€Z), (neR), obepHeHOi
K

y , TIOKa3HUKoBOi y=a ,a>0,a=1,

Ta y=+X, y=|x

pomopIiiiHOCTI Y =



TPUTOHOMETPUYHHX y =sin X, y =COSX, y =1tgx, y=ctgx  (oOepHeHi
TpuroHoMeTpuuHi pyHKuii), norapudmiunoi Y =log, X, (y = In(x)).

— CuHyc, KOCUHYC, TaHT€HC, KOTaHTeHC KyTa. PajiianHe BUMIpIOBaHHSA KYTIB.
OCHOBHI  CIIBBIIHOIIEHHA MIX TPUTOHOMETPUYHUMH (YHKIIAMUA  OJHOTO
aprymenty. @opmynu 3BeneHHs. DopMynu T0JaBaHHA JJS TPUTOHOMETPUUHUX
(GYHKIH Ta HACTIIKY 3 HUX.

— Jlorapudmu Ta ix BnactuBocTi. OCHOBHA JIOTaprU(pMidHA TOTOKHICTD.

— Po3B’s3yBaHHsA piBHSIHBb (KBaApaTHUX, PalliOHAIBHUX, 1ppalllOHAIBHUX,
MMOKA3HUKOBUX, JIOTapU(DMIYHUX, PIBHSHD 3 MOAYJIEM).

— Po3B’s13yBaHHs HEpIBHOCTEHN (KBaspaTHHX, panioHaIbHUX,
1ppalioHaTbHUX, TOKAa3HUKOBHUX, JIOTApU(PMIUHHUX, HEPIBHOCTEH 3 MOIYJIEM).

— P0o3B’3yBaHHs CUCTEM PIBHSIHb Ta HEPIBHOCTEH.

— Buxopuctanua rtpadigyHoro cmocoOy TpH pPO3B’SI3yBaHHI PIBHSHb
(HepiBHOCTEH) Ta iX CUCTEM.

— ApudmeTnyHa Ta reoOMETpUYHA IPOrpecii.

— I[MoximHa Ta ii 3acTocyBaHHs (rpaHuIs QYHKIII B TOYII; MOXiaHA QYHKIII,
il reoMeTpyUYHHANA 1 (I3UYHUIA 3MICT; IpaBWIA JTUQPEPEHIIIOBAHHS; 3aCTOCYBaHHS
MOX1THOT 10 JOCHIKeHHS (DYHKIIIH Ta MOOYA0BH IXHIX rpadikiB).

— Iarerpan Ta #oro 3acrocyBanHs (mepBicHa Ta ii BIACTHBOCTI; BUSHAYCHUI
1HTEerpaj, WOro reOMETPUYHHMI 3MICT; OOYMCIEHHS IUIONI IJIOCKUX (iryp, 1HII
3aCTOCYBaHHS IHTETpaa).

— Po3B’s13yBaHHs TEKCTOBUX 3aja4 3a JOIMIOMOTOI0 CUCTEM PIBHSHb.

— Enementn xomOiHaTopuku (KOMOIHATOpHI MpaBWJIa CyMH Ta JOOYTKY;
NIEPECTAHOBKHU, PO3MIIIIEHHS, KOMOiHAIIiT).

— Teopii HMOBIpHOCTEH 1 MaTeMaTHYHOI CTATUCTHUKU (BHITAJKOBA OIS,
BIJIHOCHA YaCTOTa TO/I1i; MOBIPHICTh MOJIl; BUOIPKOBI XapaKTEPUCTHKHU: PO3Max
BHOIpKH, MO/Ia, Me/IiaHa, CePEIHE 3HAUCHHS).

1.2 T'eomeTtpis

— Ilpsima, mpomiHb, JlaMaHa, NOBXKWHA BiApizka. KyT, BeauunHa KyTa.
Beprukanbai Ta cyMikHi KyTd. [lapanenbHi npsimi. PiBHICTE 1 MOAIOHICTB
reoMeTpuyHuX Piryp. BigHomeHHs miom noaiOHux ¢iryp.

— [puknaau nepeTBopeHHs NOMI0HUX QITYp, BUAN CUMETPI.

— Bexropu, aii Hag BekTopamu (MPSAMOKYTHI KOOPAMHATH B TIPOCTOPI;
BEKTOPH y MPOCTOPI; Ali HaJ BEKTOpaMH, PO3KJIaJaHHs BEKTOpa Ha CKJIAJIOBI; Mii
HaJl BEKTOpaMH, IO 3a7aHl KoopJauHaTamMu; GOpMYJIH IS OOUMCIICHHS JOBXHUHU
BEKTOpa, KyTa Mi>K BEKTOPaMH, BiJICTaHI MI)K JBOMa TOYKAMH).

— MuorokyTHuK. Bepiuau, CTOpoHH, JllaroHalli MHOTOKYTHHKA.

— TpuxytHuk. Meniana, OGicekTpuca, BUCOTa TPUKYTHHUKA, iX BIACTHBOCTI.
Bunu tpukyTtHukiB. CriBBIAHOLIEHHS MK CTOPOHAMHU Ta KyTaMHu MPSMOKYTHOTO
TPUKYyTHUKA. PO3B’sI3yBaHHS TPUKYTHUKIB.

— YoTUpUKYTHHK: Tapajenorpam, IpssMOKYTHHUK, poMO, KBaJpar, Tparellis;
iX OCHOBHI BJIACTHUBOCTI.

— Koo 1 kpyr. Llentp, niametp, paaiyc, Xxopaa, CluHi Koja. 3ajleXHICTh MiXK
BijIpi3kamu y koui. JlotnuHa j0 kona. [lyra komna. CekTop, CerMEeHT.



— [leHTpanbHi 1 BIUCaH1 KyTH Ta iX BIACTHUBOCTI.

— @opMynu IUIONI TEOMETPUYHUX (ITyp: TPUKYTHHKA, MPSIMOKYTHHUKA,
napanenorpama, pom0a, Tpamneriii.

— JloBxuHa KoJia 1 JOBXKKMHA AyTH Kona. Pagianna mipa kyTta. [lnoma kpyra i
IUTOIIA CEKTOPA.

— [Inomuna. [TapanenpHi IUIOMIMHM 1 TUIOIIMHH, IO IEPETUHAIOTHCS.

— [lapanenbHicTh IPSIMOI 1 MJIOUUHHU Y IPOCTOP1 (OCHOBHI MOHSTTS; aKCIOMU
CTepeOoMEeTpii Ta HAWIMPOCTIII HACTIAKK 3 HUX; B3a€MHE PO3MILICHHS MPAMUX Y
MPOCTOPI; MapayiesibHe MPOEKTYBaHHs 1 WOTO BJIACTHBOCTI; 300pakeHHS (iryp y
CTepeOMETPIi; mapaneabHICTh IPSIMOT Ta TUIOIIUHY; TAPaJICIbHICTh IJIOIIHH).

—  IlepnenaukynspHICT  OpsIMUX 1  IUJIONIMH Yy  MPOCTOpi
(MepneHIUKYISPHICT, TPSIMOi 1  IJIOMIMHM, TEPIEeHIUKYISPHICTh IUIOLIUH,
OpTOTOHAJbHE MPOEKTYBAaHHS, JIBOTPAHHHUM KyT, BHUMIPIOBaHHS BIACTaHed Yy
MPOCTOPI: BiJl TOUKHU O MPSIMOi, BiJl TOUKH 10 IJIOIMIUHHU, Bi MPAMOI JI0 TJIOLIMHH,
MDK TUIOLIMHAMU; BUMIPIOBaHHS KYTIB Y IIPOCTOPi: MK MPSIMHUMH, MK IPSMOIO 1
TUTOIIMHOIO, M1 TUTOIIMHAMHU.

— Muororpanauku. Bepumwmnu, peOpa, TrpaHi, JlaroHaji MHOTOTPaHHUKA.
[Ipsima 1 moxwuna npusmu. Ilipaminga, IlpaBuiibHa mpu3Ma 1 IpaBUiIbHA IMIpaMija.
[Tapaneneninenu, ix BUIU.

— Tina oGepranHs: HWIIHAP, KOHYC, chepa, Kyua. LleHTp, miamerp, paaiyc
cdepu 1 kymi. [Inomuna, notuyna a0 chepu.

— @opMynM TUION] MOBEPXOHb 1 00’€MIB MPU3MH, MipaMmiau, MHIIHIpA
KOHYyca.

— ®opmynu ol noBepxHi chepu, 00’eMy Ky Ta ii 4acTHH (KyJIbOBOTO
CErMEHTa 1 CEKTOpa).

2 OcHoBHi (popmy.iu i TeopeMu

2.1 Aare0pa i noyaTku aHagizy

— Oynkuis Y = KX+ D, ii Bmactusocri i rpagik.
— OyHKIiA Y = X il BIacTUBOCTI 1 rpadik.

. 2 s .. .
— Oynkuig Y =ax” +bx+c, ii Bnacrusocti i rpadik.
— ApudMeTHdHHiT KOPiHb Ta Horo BiacTHBOCTi. TOTOXHICTH VA’ =‘ a ‘ :

— @opMyIJIM CKOPOUYEHOTO MHOKEHHSI.

— @opMy KOPEHIB KBAJIPATHOTO PIBHSIHHS.

— Teopema Biera.

— Po3kitaanHs MHOTOYJIEHIB HA J1HINHI MHOKHUKH.

— BractTuBOCTI YMCIOBUX HEPIBHOCTEH.

— Jlorapudpmu Ta ix BimactuBoCTi. OCHOBHa Jorapu¢MidyHa TOTOXKHICTb.
Jlorapudm no0OyTKy, CTENEHs, YACTKH.

— Oyukmii Yy =Sin X,y =C0SX, Yy =tgX, Y =CtgX, o3Ha4eHHs, BIACTUBOCTI i
rpadiku.

— OOepHeHi TpUroHOMeTpHYHI (QYHKIIIT: arcsin X, arccos X, arctg x, arcctg x.



— Po3B’s3ku piBHsHE SIN X =a,C0SX = a,tgx=Dh,ctgx=h.

— @opMyJIn 3BEICHHS.

— 3aJexHICTh MIX TPUTOHOMETPUYHUMHU (YHKIISIMH OJHOTO M TOTO XK
apryMEHTY.

— Tpuronomerpuusi GyHKIIIi MOABIITHOTO apryMEHTY.

— IloxigHa ¢yHKIii, mpaBwia (MoXigHa CyMH, JAOOYTKY 1 YacTKH JBOX
byHKIIH) 1 TexHiKa audepeHiiroBadds (AudepeHIitoBaHHs CKIaaHOoT PyHKIIIT)

— Tabnuusg mNOXiAHMX OCHOBHUX e€JIeMEHTapHUX (YHKIINA (MOX1aHI
CTEIMIEHEBO1, TPUTOHOMETPUYHUX, TOKA3HUKOBOI 1 JIorapudMIdHOT PYHKIIIM).

— I'eomeTpuunuii (piBHAHHSA JOTHYHOI N0 Tpadika ¢yHKIIT y TOUIll) 1
Gbizuunui 3MicT (BUAKICTH 3MIHEHHS BEJIMYUHU B TOYIII).

— 3acToCcyBaHHA IMOXITHOT A0 JOCTIKEHHS (YHKIIA Ta MOOYJOBH IXHIX
rpadikis.

— Cnonmyuenns 6e3 moBTopiB. [lepecranoBku. Po3mimenns. KomOGinarii.

— MmoBipHicTs moii.

2.2 T'eometpist

— BnacTuBOCTI TPUKYTHHKIB.

— BractTuBOCTI TOYOK, pIBHOBIIIAJICHUX BiJT KIHIIIB BIJpi3Ka.

— O3Haky napajenbHOCTI Ta NEPIEHIUKYIISIPHOCTI NPSAMUX.

— Cyma xyTiB TpukyTHHka. Cyma BHYTPIIIHIX KYTIB  OIYKJIOTO
MHOTOKYTHHKA.

— O3Haku napanenorpama.

— Koo, onrcane HaBKOJIO TPUKYTHHKA.

— Koo, Bmcane B TpUKYTHUK.

— JloTmyHa 10 Koj1a Ta 11 BIACTUBICTb.

— BuMiproBaHHs KyTa, BIIUCAHOTO B KOJIO.

— O3HAaKu pIBHOCTI, MOAIOHOCTI TPUKYTHHUKIB.

— Teopema Iliaropa, nacaiaku 3 reopemu Iligaropa.

— Teopema kocunyciB. Teopema CUHYCIB.

— @opMyIH IO TTapajiesiorpaMa, TPUKyTHHKA, Tparielii, KBajapara, Koja.

— dopmyia BicTaHl MK JBOMA TOYKAMU IJIOMMHKN. PIBHSHHS KoJIa.

— O3HaKku mapaneabHOCT] MPAMOI 1 TJIONIHUHHU.

— O3Haka nmapaJieIbHOCT1 TUIOITHH.

— Teopema ipo nepneHANKYJISPHICTD MPSAMO] 1 TUIOITUHHU.

— IleprieHAMKYISPHICTD MJIOLIKUH.

— IlepnieHAUKYIAPHICTh TPSMUX 1 MIOIIMH.

— [apasienpHICTh MPSAMUX 1 MIOIMH.

— @opMynd IJIOLL MOBEPXOHb 1 00’€MIB MPU3MH, MipaMiau, MWIIHJPA,
KOHYCa, KyJil Ta ii YaCTUH (KYJIbOBOT'O CErMEHTa 1 CEKTOpa).



3 OcHOBHI BMiHHA | HABUYKH

BceTynmHUK TOBHHEH YMITH:

— BuxonyBatu apudmernyHi [ii HaJg HATypalbHUMH, JECATKOBUMHU 1
3BUYAWHUMU APOOAMH.

— BukoHyBaTH TOTOXH1 MEPETBOPEHHSI MHOTOWIEHIB, alreOpaidyHux Ipo0iB,
BUpa3iB, 10 MICTITh CTEIEHEB1, MOKa3HUKOBI, JIOTapU(PMIUHI 1 TPUTOHOMETPHUYHI
byHKIIii.

— bynyBatu 1 uywrtatu rpadiku JiHIAHOI, KBaapaTU4YHOI, CTEIEHEBOI],
MOKA3HUKOBO1, JIOTapu(MIYHOT Ta TPUTOHOMETPUIHUX (PYHKITIH.

— Po3B’s13yBaTu piBHSIHHS 1 HEPIBHOCTI MEPIIIOTO 1 IPYTOro CTEIECHS, a TAaKOXK
PIBHSIHHS 1 HEPIBHOCTI, IO 3BOJATHCS JI0 HUX; PO3B’SI3yBaTH CUCTEMH PIBHSIHb 1
HEpPIBHOCTEH TMEpIIOro 1 JAPyroro CTEMNeHs, a TaKoXX CHCTEMH pIBHSHb 1
HEPIBHOCTEH, 110 3BOJATHCSA JO0 HMUX; HAWMPOCTIIII PIBHSAHHSA 1 HEPIBHOCTI, IO
MalOTh CTENEHEBl, MOKA3HUKOBI, JIOTApU(MIUHI 1 TPUTOHOMETPHUYHI (PYHKIII,
PIBHSIHHS Ta HEPIBHOCTI 3 MOJYJIEM.

— Po3B’A3yBaTH 3a7a4i 3a JOMIOMOT'OI0 PIBHAHb Ta CUCTEM PIBHSAHb.

— Po3B’A3yBaTH 3a7a4i Ha BiICOTKH, CyMIIIl.

— 300pakaTu (irypu Ha IUIOMIMHI 1 BUKOHYBAaTH HAWMPOCTIIl TOOY/I0BU Ha
TUJTOIIMHI.

— BuxopuctoByBaTé BiIOMOCTI 3 T€OMETPIl IPHU PO3B’sI3aHHI areOpaiuHux
3aJa4, a 3 aNreopu 1 TPUrOHOMETPIi — FEOMETPUYHHUX 3a]a4.

— BukoHyBaTH Ha IUIONIMHI Ta y MPOCTOPl oOmepanii HajJ BEKTOpPAMHU
(momaBaHHs 1 BiAHIMAHHA BEKTOPIB, MHOXEHHS BEKTOpa Ha 4YHUCIO) 1
BUKOPHCTOBYBATH iX MPHU PO3B’sI3aHHI MPAKTUYHUX 33]1a4 1 BIIPaB.

— Po3B’s3yBaTH 3a71a4i Ha OOUYKCIICHHS TIJIOII TOBEPXOHB 1 00’ €MIB, y TOMY
YHCJII MPUKIIATHOTO XapaKkTepy.

— 3acTocOoBYyBaTH MOXIJHY NpH AOCHIKEHHI (QYHKLII HAa 3pPOCTaHHA
(cmamaHHs), HA EKCTPEMYMHU, a TAKOXK JUIsl TOOYAOBH rpadikiB (PyHKIIIH.

— 3acTocOBYBaTH I1HTErpall AJis 3HAXOJDKEHHs Tuionl (iryp, oOMeKeHUX
JIHISIMU.
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