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1. IOSICHIOBAJIbHA  3AINIMCKA  BCTYNHOIO  ®AXOBOI'O
BUITPOBYBAHHS (CHIBBECIIM)

MeTtoto BcTynmHOro (haxoBOro BUIPOOYBaHHS 3 MATEMATUKU € KOHTPOJIb PIBHSA
3arajbHOI MaTEMaTUYHOI KYJIbTYpH 1 NepeBipKa (paKTUYHUX 3HAHb, YMIHb Ta HABUYOK
3 (yHIZaMEHTaJbHUX Ta MPHUKIATHUX PO3ALIIB MaTeMaTUKH, SKI € 0a30BHUMH IS
YCHIITHOTO TIPOJOBKECHHS HABUaHHS i1 JOCSTHEHHsS CTYIICHS Marictpa 3a
cnemianpHicTI0113[Tpukinagna MmaTtemMaTuka.

[Iporpama exk3aMeHy MICTUTh OCHOBHI 1 HaWOUIBII BaXJIWBI B iAeiHO-
TEOPETUYHOMY 1 MPAKTHUYHOMY BIJHOIIEHHI MHUTaHHSA 3 KypciB JiHIAHOI anmredpu,
anredpu 1 Teopii yuceN, aHAMITHUYHOI 1 AU(EepeHITIaTbHOI TeOMETpii, MATEMaTUYHOTO
aHami3y, nudepeHiiaabHuX piBHSIHB, KOMIUIEKCHOTO aHaji3y, Teopii HMOBIpHOCTEH 1
MaTEeMaTUYHOI CTATUCTUKH, MATEMATUYHOI JIOTIKH Ta T€OPii alrOPUTMIB, TUCKPETHOI
MaTeMaTHKH, MAaTEeMaTHYHOIO IpOorpamMyBaHHS, METOJIIB OOYHMCIIEHb, METOJOJIOTii
MaTEeMaTHKH.

Ha icniuTi cTyIeHT MOBUHEH MPOJEMOHCTPYBATH BMIHHS YITKO (POPMYITIOBATH
O3HAYCHHS, aKCIOMHM 1 TEOpEeMH, HACIIAKA 3 HHUX, HABOJUTU 3a HEOOXIJTHOCTI
UTIOCTpaIlii, TPUKJIaJAN 1 KOHTPIPUKIAIW, TOYHO 1 CTUCIIO BUCIOBUTU TyMKY B YCHIH 1
MUCHMOBIM (POpPMI, BUKOPUCTOBYIOUH BIJIMOBIJIHY CUMBOJIIKY, JOBOJUTH TEOPEMH 1
3aCTOCOBYBATH BIAMOBIAHI (DaKTH MpU PO3B'A3yBaHHI KOHKPETHUX 3a7a4 (30Kpema,
npukiaaaaux). CTyJeHT Mae MoKa3aTH TJIMOOKE BOJIOJIIHHS aKCIOMAaTUYHUM METOIOM,
BMIHHS aHaJMITHYHO MUCJIMTH Ta pPO3B’SA3yBaTH 3a7adyl 3 BUKOPUCTaHHSAM
CUHTETUYHHX Ta IMTYYHUX MPUHOMIB.

Ex3ameHOBaHI TMOBMHHI BOJIOJITH TEOPETUKO-MHOKUHHOIO 1 JIOT1YHOIO
CUMBOJIIKOIO0, OCHOBHUMHU TIOHATTSMU aireopu 1 Teopii uncen (anredpaiyHa ornepartis,
rpyna, Kijgblle, TI0J€, BEKTOPHUM TMPOCTip, JiHIMHA 3aJeXKHICTh 1 JiHIAHA
HE3aJIeKHICTh, 0a3uc 1 PO3MIPHICTH MTPOCTOPY, JIHINHI OMEepaTopw, MATPHUIll 1
BU3HAYHHUKH, TIPOCTI YUCIIA, MOAUIbHICTh, KOHTPYEHII1, MHOTOYJICHU Ta 1HIIE); MaTH
YiTKE YSBJICHHS MPO OCHOBHI YHMCJIOBI CUCTEMHM 1 iX OyJOBY, BOJIOJITH HaBUYKAMHU
pO3B'sI3yBaHHA  CHUCTEM  JIHIMHUX  PpIBHSHb, 3HAaTHU OCHOBHI  apU(pMETHYHI
3aCTOCYBaHHSA TE€OPii KOHTPYEHIIIH TOLIO.

Ex3ameHOBaHI MalOTh BOJIOHITH SIK TPYNOBOIO, TaK 1 CTPYKTYPHOIO TOYKAMHU
30py Ha TEOMETPI0, CYYaCHHUM AaKCIOMAaTHYHUM METOJIOM, OCHOBHHMH (aKTaMu
€BKJIIJIOBOT Ta HEEBKIIJIOBHX T€OMETpPid; MaTW 3arajbHl YSABJICHHS IMPO €IEMEHTH
OaratoBUMIpHOT TeoMeTpii aiHHOTO 1 €BKJIIJOBOTO MPOCTOPIB; BMITH 3aCTOCOBYBATH
TEOPETUYHI 3HAHHS HA MPAKTHUIl, 30KpeMa, 0 JTOBEACHHS TEOPEM 1 pO3B‘SI3aHHSA
3a/lady IIKUIbHOTO KYypCy T€OMETpii; BUKOPUCTOBYBATH 3HAHHS TOIOJOrIT MpU
O3HAYCHHI JIiHIA, TOBEPXOHb, MTOBEPXOHb 3 MEXKEI, T€OMETPUYHOIO Tija Touro. Lle
O3Hayae, 10 MPU BIJAMOBIJI €K3aMEHOBAaHI MOBHMHHI MPOJEMOHCTPYBATH JIOCTATHHO
MIUPOKHH TOTJISA HAa TEOMETPito Ta 11 METOAM, a TAKOXK Ha eJIeMEHTapHY T€OMETPII0 3



TOYKH 30py BULIO1

Ex3ameHOoBaHI MOBUHHI BOJOJITM OCHOBHMMH TMOHSTTSMU MaTE€MaTUYHOIO
aHamizy ((GyHKIIis, MOCIIIOBHICTD, PSJI, TPAHUIIS, HETIEPEPBHICTh, MOX1/IHA, IHTETpal,
Mipa TOIII0); MaTH YiTKE YSABJICHHS NMPO METPUYHUM MIPOCTIP Ta OCHOBHI €JIeMEHTapHI
dbyHKIii AificHOI Ta KOMIUIEKCHOI 3MIHHOi; BOJIOJITH HaBHYKaAMHU OOYMCIICHHS
TpaHullb, TOXIAHUX, IHTErpaiiB; BMITH pO3B'A3YBaTH HAWUMPOCTILNI  THUIH
nudepeHiiaTbHuX — pIBHSHb, 3HATH  3aCTOCYBaHHS  AU(EpPEHIIaIbHOrO  Ta
IHTETpaJIbHOTO YHCIICHHS, a TaKOX Au(epeHIlanbHUX DPIBHSIHBb J0 PO3B'SI3yBaHHS
MPaKTUYHUX 33/1a4.

3 Kypcy Teopii MMOBIpHOCTEH 1 MaTeMaTH4HO! CTAaTUCTUKUA alITypi€EHTH
MaIOTh: NPOOEMOHCMPYBAMU 3HAHHA AKCIOMAaTHUYHUX OCHOB Teopii WMOBIPHOCTEH,
BOJIOJIHHS MOHATTAMU «HAMOBIPHICTh MOJII», «IMOBIPHICTBY, «IMOBIPHICHA Mipay,
«AMOBIPHICHUI TPOCTIP», 6MIHHAGOpMYAt08amu CTPOTl MAaTEMATHYHI O3HAYEHHS
BUIIAJIKOBOI BEJIMYMHU Ta (PYHKIIT PO3NOAULY, 8U3HAYAMY YUCIOBI XapaKTEPUCTUKH
(MaTeMaTU4HE CIOAIBAHHS, AMCIEPCIS, CEpPEelHE KBAJApPAaTUYHE BIAXWICHHS) IS
JUCKPETHUX Ta HENEPEPBHO PO3MOJIICHUX BUIAJAKOBUX BEIMYUH, OVMU 3HAUOMUMU
3 cxeMoro bepHymi, BMITH BUBOAUTH (GOpMYITYy MOBHOI WMOBIPHOCTI Ta (opMyIy
baiteca.

Ex3ameHOBaHI MarOTh BOJIOJITH OCHOBAMHM MAaTEMAaTUYHOI JIOTIKM 1 Teopii
aITOPUTMIB (OCHOBHUMH TIOHSTTSMH, MOJAENSAMHU, pe3yidbTaTaMH 1 METOJaMu
JTOCIDKEHb Yy TaKWUX PO3AlIax Cy4acHOI MaTeMaTUKH, sIK aiareOpa BUCIIOBJICHD,
YUCJICHHS BUCJIOBJIEHb, JIOTIKAa MPEAMKATIB, AIrOPUTMIYHI CHUCTEMH (HOPMaJIbHI
anroputMu MapkoBa, pekypcuBHI (YHKIlI, MalIMHU ThIOpIHra) Ta MPUKIATHA
TEOpisi aITOPUTMIB); MAaTHU YSABJICHHsS TIPO (PopMaizoBaHU aKCIOMAaTUYHUN METOJ
noOyZI0BM MaTEMaTUYHUX TE€OPii, HOr0 OCHOBHI CKJIAJ0B1: MOBY, aKCIOMH, TIpaBuia
BUBO/TY; IPOOJIEMH HECYTIEPEYHOCTI, TIOBHOTH, PO3B’A3HOCT1 TEOPIil.

Ex3ameHOBaHI MOBHHHI 3Hamu: OCHOBHI TNOHATTS JUCKPETHOI MAaTEMAaTHKH,
yHIBEpCalbHI JIMUCKPETHI MaTEeMaTW4HI MOJedal 1 CcHnocoOu iX JOCHIIKEHHS,
60100IMUOCHOBHAMH ~ aJITOPUTMaMHd 1  METOJAaMH JHUCKPETHOI MaTeMAaTHKH,
TEOPETUYHUMHU TIOJIOKEHHSIMH Ta OCHOBHUMH 3aCTOCYBAaHHSMU JITUCKPETHOI
MaTEeMaTHKH B PI3HUX 337a9aX MaTEMaTHUKH, MEXaHIKH, (Pi3UKH.

Ex3ameHoBaHI MOBHHHI OyTH 3HailOMi 13 Cy4YaCHUM MAaT€MAaTHUYHUM arnapaToMm
noOyI0BU Ta TOCIIPKCHHS ONMTHMI3AIIMHIX MOJIEIEH; BMITH 3aCTOCOBYBAaTH METOIU
Ta QITOPUTMH 3HAXO/KEHHS ONTUMAIBHOTO PO3B’S3Ky 3amad  JiHIAHOTO,
IIJIOYNCETTLHOTO, HEIIHIHHOTO, CTOXACTHYHOTO Ta JIWHAMIYHOTO MpOTrpamMyBaHHS
(po3B’si3yBaTH 3ajadyy JIHIMHOTO MpOrpaMyBaHHs Tpa@iyHUM Ta CHUMIUIEKCHUM
MEeTO0M; OyyBaTH JBOICTI 3a7a4i, 3HAXOIUTH PO3B’SI3KH MPSIMUX 1 IBOICTUX 3ajad;
pO3B’A3yBaTH TPAHCIOPTHI 3aj1ayl Ta 3ajadyi, 110 3BOJIATHCS O TPAHCIOPTHUX;
pO3B’sI3yBaTH 3ajadl IIJIOYUCEIBHOTO Ta JIpOOOBO-TIHIMHOIO NpOrpamMyBaHHS;
OyayBaTH HEJIHIMHI MOJAEN Ta 3HAXOAUTHU iX ONTUMAJIbHUUA  PO3B’SA30K;



BUKOPHCTOBYBaTH  METOIM  JWHAMIYHOTO  NPOrpaMyBaHHS  MpH  po3poOili

ONTUMAJIBHUX CTPATEriil AISIBHOCTI MIANPUEMCTBA; BUKOPUCTOBYBATU TEOPIIO 1rOP

IIpU PO3pOOII ONTUMAIBHUX CTpaTeriii B KOH(PIIKTHUX CUTYAIlisIX; BAKOPHUCTOBYBATH

METOJIM CTOXAaCTUYHOTO MPOTpaMyBaHHSA MPU PO3POOII ONTHUMAIBHUX CTpaTerid B

yMOBax HEBHU3HAUCHOCT1).

Ex3aMeHOBaHI MOBMHHI 3HATH OCHOBHI IJAXOAUW B 00JIacTi ampoKcUMariii
byHKIiH, uYKMcenbHOrOo AU(EpEHIIOBaHHA, IHTETPYBaHHS, HAOIMKEHI METOIU
PO3B’sI3Ky anredpaiyHuX piBHSAHb, CUCTEM, IHTETPATFHUX PIBHAHD, JU(EPEHIIaTbHIX
PIBHSIHB 1 CUCTEM, 3BUYAWHUX 1 B YACTUHHUX TMOX1HUX; BMITH OOIPYHTYBaTu BUOIp
YUCEJIBHOIO0 METOIY PO3B’SI3yBaHHS MaTEMaTUYHOI 3a/1ayl 1 3HATH O0COOJIUBOCTI MOTO
peaizaliii Ha KOMIT F0Tepi; BOJOITH aITOPUTMOM METOJy, BMITU CKJIACTH MPOrpamy
OJIHIEI0O 3 MOB MpOrpamMyBaHHS a00 CKOPHUCTAaTUCh TOTOBOIO IPOTPAMOIO; BMITH
MPOBECTH HEOOXiJHI OOYMCICHHS 1 aHaji3 OTPUMAaHUX PE3yNbTaTiB, a TaKOX MaTu
HAaBUYKH TPAKTUIHOTO BUKOPUCTAHHS IMporpaMHOro 3abe3neueHHs (tumy EXcel,
Matcad, GRAN, Numery, Maple, Mathematica) ans po3B’si3yBaHHS MaTeMaTHYHUX
3amad.

Bcerynae ¢axoBe BUIpPOOyBaHHS 3 MaTEMaTHKW MPOBOJAUTHCA 3a OljeTaMu,

KOKEH 3 SIKUX MICTUTH I1’ITh 3aB/IaHb:

e 3aBaaHHsA 1 i 2 KOHTPONIOIOTb3HAHHA [ PO3YMIHHA OCHOBHUX IOHSTH, (DAKTIB
TEOPIMBIANOBIAHUX KYpPCiB, 34aTHICTh iX ONEPATUBHO BIATBOPIOBATH, 8i0Yysamu
83A€EMO038'5130K 1 OPTaHIYHY €JIHICTh MOHATH, (PAKTIB Ta TEOPiil. 3MICT LUX 3aBIaHb
yepnaeTbest 13 po3ainy4, nyHktH «4.1 Marematuka 1: OcHoBHI (akTu Ta
Teopemu’ 1 «4.2 Matematuka 2: OcHOBHI (DakTu Ta TEOpeMU’ BIMOBIIHO;

e 3aBJaHHs 3MEpeBIpsA€ 3HAHHSA CTYACHTIB 3 OCHOB METOJOJIOTIT MaTeMaTHKH,
JIarHOCTYy€E 11X MAaTeMAaTHYHy KyJIbTypy Ta KPYro3ip,IiTiCHICTh PO3yMIHHS
MaTEeMaTHKU SK HayKH, BOJOIIHHA (yHAAMEHTaIbHUMH MaTeMaTHUYHUMHU
NOHATTAMH Ta MaTEMaTHUYHUMHU CTPYKTypaMHd, METOJaMU Ta 3arajllbHUMHU
MUATAHHSIMU aKCIOMaTUKW. 3MICT I[bOTO 3aBAaHHS 4YEpHaeTbcsl 3 po3auny 4,
nyHKT4.3. OCHOBY METO/I0JIOTIi MaTeMaTHUKH

e 3aBJaHHs 4repeBips€ 3MaTHICTh OINEPaTUBHO BUKOPUCTOBYBATH BIJOMI 3
byHIaMEHTAIBHUX KYPCIB a1eopummy 1 CAHTETUYHUM IIJITXOM CTBOPIOBATH HOBI.
Jlo yBarm OepyTbCsi BMIHHS MpPaBWIbHO O(GOPMISTH pO3B'sI3aHHS 3ajadl,
apryMeHTyBaTH JIOT1YHI KPOKM 1 BUKOPUCTOBYBATH BIJANOBIJIHY CHUMBOJIKY.
Opi€eHTOBHI 3pa3KH 3aBJaHb LLOIO TUIY MpEACTaBieHl B po3aun 4, myHKT 4.4.
3agavi Ha BUKOPHUCTAHHS BIJIOMHX aJITOPUTMIB”;

® 3aBJaHHS SKOHTPOJIIOE BMIHHS PO3B'A3yBaTH MPUKIAOHi 3adaui (YMOBHU SIKHX
MICTSTh HEMaTEMaTU4YHI TOHATTS) UUIIXOM CMBOPEHHSA [ O0O0CHIONCEeHHs
MamemMamuyHux mooeseli pealbHUuX 00’ €KTIB, IpolieciB Ta sBull. Opi€eHTOBHI
3pa3Ky 3aBllaHb I[LOTO THUITY TpeACTaBiieHO B po3auni4, nyHkT “4.5. IlpuknagHi
3agaul’’.



2. KPUTEPIi OLITHIOBAHHSI 3HAHBb ABITYPICHTA HA BCTYITHOMY
®AXOBOMY BUITPOBYBAHHI
(TUILKHY JUISI TPOMAISTH YKPATHI)

3a wxanow | Busnauenns Xapaxkmepucmuka eionogioeil adimypiecnma
YHi6eépcumem HA NUMAHHA Ha NUMAHHA
y meopemuy4Ho20 3micmy HPAKMUYHO20 3Micmy
0-99 Hu3bkuit |AOGITYpIEHT HE YCBITOMIIIOE OO0csr po3B'sa3aHuX 3a7a4 <
Ganu Z\%}MiCTy‘HI/ITaI.{HSI ourery, TOMy SQ%. V abitypieHTa
fioro BiAMOBIIb HE BIJICYTHSI IPOCTOPOBA YsIBa,
Mae O6e3MmocepeTHLOTO HeoOXiaHa JuIs
BIJTHOIIIGHHS JIO TTIOCTABJICHOTO |pO3B'A3yBaHHS 3ajayi.
nuTaHHs. HasiBHa moBHa
BIJICYTHICTh  YMIiHHS
MIPKYBaTH.
100-139 | 3aooeinbrui |Bianosini Ha nutanus Outery  |OOcar po3B'si3aHUX 3a7a4 y
Ganie HOCSITh dbparmMeHTapHUR |MexKax 50-75%. A6iT_ypi€HT
XapakTep, XapaKTepU3YIOThCA [IIOraHO BOJIOJIE TpadiuHUMU
BIITBOPEHHSIM 3HaHb Ha PIBHI  |3aco0aMu BiJITBOPECHHS
3amaM'siTOBYBAHHS. MPOCTOPOBUX
AOGITypi€HT MOBEPXOBO BJIACTUBOCTEW MPEAMETIB Ha
BOJIOJII€  YMIHHSM MipKYBaTH, |[UIOIIMHI
WOro  BIAIIOBIAL
CYTPOBOJIKYIOTHCS
JIPYTOPSAHUMH MipKYBaHHSIMH,
AKi ~ 1HKOJIM HE  MaloTh
0e3rmocepeJHLOTO BiTHOIIICHHS
JI0 3MICTY 3aITMTaHHSI.
140- Jlocmamuii Y BIIMOBIIIX HAa MUTAHHS Oo6csr MPaBUIBHO
169 baiie oinery JIOMYCKAIOTBCS  JIeAKI po3B's3aHux 3amay  >75%.
HETOYHOCTI  a0o0  moMuiku [Pedynmbrar  po3B's3yBaHHS
HEMPUHIIUIIOBOTO  XapakTepy. [3afadi  MICTUTh  OKpeMi
AOGiTypieHT JEMOHCTPY€E [HETOYHOCTI 1  HE3HayHi
PO3yMiHHS HAaBYAJIBHOTO |TTOMUJIKH.
MaTepialy Ha piBHI aHami3zy
BJIACTUBOCTEH. [TomiTHe
IparHeHHs abiTypieHTa JOT1YHO
PO3MIpPKOBYBATH MPH BiAMOBIAI
Ha MUTaHHA OlJeTa.
170-200 Bucoxuini |AGitypient pgae moBHy 1 |OOcsr IIPaBUIILHO
Ganie pO3ropHyTY  BIANOBiAL HA |po3B'a3anux 3amad =100%.
nutaHHs outety. Moro Binnosial [Koxkna po3s's3ana 3agada
CBIIYaThb NP0  PO3YMIHHA |CYIPOBOKYETHCS
HAaBYAJIbHOTO MaTepiadly Ha |IPYHTOBHMM  IOSCHEHHSM.
PIBHI aHaMi3y 3aKOHOMIPHOCTEH, AGiTypieHT 0€3 MOMUIOK
XapaKTePU3YyIOTLCA BIZITBOPIOE MIPOCTOPOBI

JIOTTYHICTIO 1 HOCJIIOBHICTIO
CYII’)K€Hb, 0€3 BKIIFOUCHHS
BUIIAJKOBUX 1 BAMNAJAHHS
ICTOTHHX 3 HHX.

BJIACTUBOCTI TPEIMETIB Ha
ILTOIIMH1




Skiio aGiTypieHT MMiJl Yac BCTYIMHOTO BUIIPOOYBAaHHS 3 KOHKYPCHOTO MPEAMETY
HaOpaB 0-99 OamiB, TO JMaHa KIIBKICTh OajliB BBAXKAETHCS HE JIOCTATHBOK IS
JIOMYCKY B y4acTi y KOHKypcHOoMY Bioopi 1o HITY imeni M. I1. JIparomanoBa.

OruiHioBaHHSI PIBHS 3HaHb aO0ITYpIEHTIB MPOBOJUTHCS KOXHUM 13 YJICHIB
IpeIMeTHOI KOoMicii OKpeMo, BIAMOBIIHO 10 KPUTEPIiB OIIHIOBAaHHA. 3araibHHUi Oa
OLIIHIOBaHHS PIBHS 3HaHb a0iTypi€HTa BUBOJIUTHCS 3a pe3yibTaTaMHU OOTOBOpPEHHS
YIeHaMH KoMicii OCOOMCTHX OIIHOK BiAMOBiAeH abiTypieHTiB. bamm (owiHKH)
BCTYIHOTO ()axOBOTO BUIPOOYBaHHS BUTOJIONIYIOTHCS TOJIOBOIO MPEIMETHOT KOMICIi
yCiM a0ITypi€HTaM, XTO IPHIIMaB y4acTh Y BUIIPOOYBaHHI IMICJISI 3aKIHYEHHS 1CTTUTY.

3. KPUTEPIi OLIIHIOBAHHS CIIBBECIIA

daxoBa KOMICIsI aHAJI3y€e PE3yNbTATH CHIBOECIIM METOJIOM EKCIEPTHOI OIIHKH i
KOJIET1AJIbHO MpUHMAaEe pIlIEHHS: MPO «PEKOMEHIOBAHO 10 3apaxyBaHHS» ab0 «HE
PEKOMEHIOBAHO JI0 3apaxyBaHH», 3 YPaXyBaHHSAM CIIBOECiIM 3 MOBU (YKpaiHCHKOI,
POCIICHKOI).

4, SMICT IPOI'PAMHU ®AXOBOI'O BUITPOBYBAHHS (CITIBBECIIN)
4.1. MATEMATHUKA 1: OCHOBHI ®AKTHU TA TEOPEMHU
4.1. 1. Aareopa i Teopisi uuces
1. T'pynu Ta ix miarpynu. @akrop-rpynu. CyMiXHI KiacH 1 Teopema Jlarpanxa.
2. T'omomopdizMu Ta i30MOpdi3Mu anredpaidHuX CTPYKTYP.
3. Kourpyenuii. Ix BmactusocTi Ta 3actocysanns. JIiHiiiHI KOHIpyeHIi 3 OJHHM
HEBIJIOMUM.

4. Po3B’s13HICTH anreOpaiyHUX PiBHSIHB 7-TO CTEIICHS B pajuKaax.

5. Muorouwrenn Hanx uumcnoBumu nomsimu: C, R, Q (3BigHICTh Ta HE3BIIHICTH,
kaHOHIYHa (hopma).OCHOBHA TeopeMa alnredpu.

6. Kopeni MmHOTOUNIeHA (ICHYBaHHSI, KUIBKICTh, KpaTHICTh). Teopema besy.

7. Cucremu JIHIMHUX ONHOPIAHUX PIBHSHb, ICHYBAHHS HEHYJIBOBOT'O PO3B’S3KY.

8. Cucrema TppOX IJIHIMHMX pIBHAHb 3 TpbOMa HeBiAOMHUMH. Meroau ii
PO3B’sI3aHHS.

9. Yucnosi ¢Qyukmii. Yucno 1 cyma HarypaibHux JiuibHUKIB. Llima 1 apoOosa
JacTUHHU JiicHoro yucia. Oynkiis Einepa.

10. JliniitHi omeparopu. BracHi 3HaYeHHS Ta BJIacHI BEKTOpH. [HBapiaHTHI
MiITPOCTOPH.

4.1.2. I'eomeTpist

1. BektopHuii 100yTOK BEKTOPiB, HOTO BIIACTUBOCTI Ta 3aCTOCYBAHHSI.

2. Meron xoopaunaT Ha tuionuHi. [lomsipaa cuctema koopaunar. [Ipsima, koo,
eJirnc, rinepdosa Ta napadosia B MOJSIPHUX KOOPJUHATAX.

3. OnTuyHa BIACTUBICTH MapadoJioiia 00epTaHHs Ta ii 3aCTOCYBaHHS.

4. Teopema npo reoOMETPUYHHI 3MICT JIIHIHHOT HEPIBHOCTI 3 IBOMA 3MIHHUMH.

5. OcHoBHa Teopema Mpo pyXxH IUIOHIMHM Ta il 3aCTOCYBaHHS. AHATITUYHUA BUpPA3
pyXiB 1 iX Kiacudikarii.



6. AunreGpaiuHuii MeTOJ pO3B’s3aHHS 3a/Ja4 Ha MoOynoBy. Kpurepiit po3B'si3HOCTI

3a/1a4i Ha MOOYIOBY IUPKYJIeM Ta JiHikkoro. KiacuuHi 3a1a4i Ha moOya0BY, sKi

HE PO3B’SI3YIOTHCS 32 JIOMOMOTOI0 LIUPKYJIS Ta JTHIMKH.

HarypanbHi piBHSHHSA IJ1aK01 KPUBOT Ta X pOJIb.

8. Axkcioma JloGaueBckoro, KyT mapayienbHOCTi, ¢yHkiig JlobaueBckoro. Cyma

KYTIB TPUKyTHHKA Ha TUIomuHI JIoGaueBcKoro.
9. Knacudikauis mpasmibHIX MHOrorpanaukis B R®. Teopema Eiinepa.
10. HemepepBHi BigoOpaskeHHsI TOMOJOTIYHUX IpocTopiB. Kpurepiit HenepepBHOCTI
BiJOOpa’KeHHH.

4.1.3. MaTteMaTHYHUI1 aHAJII3

1. Teopema mpo icHYBaHHSI TOYHOT BEPXHBOI (TOUHOT HUYKHBOT) MEK1 MHOKHHH.

2. 3uncieHHl MHOXHHU. Teopema mpo iCHyBaHHS HE3YUCICHHUX MHOXHH. MHOXXHUHU

MOTYXXHOCTI KOHTHHYYM.

. [lepmra i gpyra Ba)JIMBI TPAHUIII.

4. Teopema Kantopa mpo 3B’A30K pIBHOMIPHOI HemepepBHOCTI GyHKIII 3
HETEePEPBHICTIO.

5. Ekcrpemymu ¢yHkiii ogHiei 3mMiHHOi. Heobxinna ymoBa ekctpemyMmy. JloctaTHi
YMOBH €KCTPEMYMY.

6. BuzHauenuii iHTErpan 13 3MIHHOIO BEPXHBOIO Mexkelo 1HTerpyBanHs. dopmyna
Herotona-Jleit6nina.

7. udepenuiiioBnictb  QyHkuii  Oaratbox  3MiHHUX. JlocTtaTHs  ymoBa
T epeHIIHOBHOCTI (yHKIIII.

8. 3nako3minHi psau. Teopema JleitOnia. AOGCOMIOTHO Ta YMOBHO 301KHI YHCIIOBI
pAaM.

9. BnacTuBOCTI piBHOMIpHO 301KHUX (DYHKIIIOHATBHUX PSIiB.

10. InTerpan Bix ¢yHKIIT KOMIUIEKCHOI 3MiHHO1. [HTerpanpaa Teopema Kori.

11. IToBHOTAa METPHYHMX IIPOCTOPiB R,R",C,C[a;b].

12. KoMnakTHi MHOXHWHHU B METPUUYHOMY mpocTopi. Kputepiii KOMMaKTHOCTI
MHOXHHH B mipocTopax R" a6o C.

13. Teopema banaxa mnpo HEpPyXOMy TOYKY CTHCKYIOUOTO BiJoOpa)keHHS Ta ii
3aCTOCYBaHHSI.

14. Pi3Hi 03Ha4Y€HHS aHATITUYHOI (PYHKIIT Ta IX €KBIBAJIEHTHICTb.

15. Teopemu mnpo CTPYKTYpy 3arajJlbHOro po3B’sI3KYy JIIHIHHOTO OJHOPIAHOIO Ta
HEOHOP1THOTO PIBHSHHS BUIIOTO MOPSIAKY.

4.1.4. Teopis limoBipHOCTEH

1. ®opmynu WUMOBIPHOCTI CyMH Ta JOOYTKY ABOX MOJIM.

2. ®opmyna noBHOi iiMoBipHOCTI. Dopmyina baiieca.

3. ®opmyra a1 HalO1IBIIT KMOBIPHOTO YHMCIIA MOSB MO A B cepii 3 n HE3aJIeKHHUX
BUIIPOOYBaHb.

4. BunajkoBa Benu4MHA, ii po3moau, GyHKIlIS PO3MOALTY BUMIAJAKOBOT BEIMUMHU Ta
il BIIaCTUBOCTI.

5. UncoB1 XapaKTepUCTHUKU PO3IMOALTY BUMAIKOBUX BEJIMYMH Ta iX BIaCTUBOCTI.

~

w

4.2 MATEMATHUKA 2: OCHOBHI ®AKTHU TA TEOPEMHA
4.2.1. MaTeMaTH4HA JIOTIKA i TeOpisi AJITOPUTMIB
1. Aunre6pa BucinopieHb. Ormepaiii Haja BUCIOBICHHIMU. DOpMYyNIH JOTIKH



BUCJIOBJICHb, Kiacudikamis ¢opmyna. PiBHocunbHi  Gopmynu. HopwmanbHi
dbopmu.llpobdiiema BupilieHHs B anreOpi BUcioBiieHb. Dopmartizailisi MipKyBaHb.

. Jlorika npeaukariB. Onepaiii Hajx npeaukataMud. @OpMyIld JIOTIKK MPEIUKATIB,

kinacudikamis  Gopmyn.  Iareprperamis  gopmynau,  moxaenb.  JloriuHo
3arajpbHO3HauyIll (opmyiu.3BeJieHa Ta BUIEpPEKEHA HOpMalibHI (JOPMH JIOTIKU
npeaukatis. [IpoGiiema BUpilIeHHS B JIOTII MPEIUKATIB.

3.dopMmanbHi akciomMatuuHi Teopii. UucneHHs BuciorieHb (andarit, (Gopmynmu,

aKCiOMH, TMpaBUIIa BHBOJ:[y) Metateopema aeaykiii. 3B 130K MK TaBTOJOTISIMU
anreOpu BUCJIOBIEHb 1 TEOpEMaMU YHMCICHHS BHCJIOBIICHb. Hecynepequch
MOBHOTA 1 PO3B’A3HICTh YMCIICHHS BHCIIOBIICHb, HE3aJEKHICTH aKCIOM YHUCIICHHS
BHCJIOBJICHD.

4. TToHATTS anTOpUTMY, MPUKIIAIN, BIACTUBOCTI, criocoOu 3amanns. OOUnCIIOBANIBbHI

¢ynkuii. I'imote3a Yepua. Mammnau Teropinra. I'imote3a Teropinra. HopmanbHi
anroputMu  MapxkoBa. [lpunnun Hopmamizaiii. AJITOPUTMIYHO HEPO3B’SI3HI
poOJIeMH.

4.2.2. JInckpeTHa MATEeMATHKA

1.

2.

o

8.

Meton renepatpuc B koMOiHatopuili. Uucna CripiiHra mnepmioro Ta ApPyroro
poxay.

OcHOBHI ~ O3HaueHHs  Teopii rpadiB, pizHOBUAM  rpadiB.O3HAYCHHS
HeopieHTOBaHOTO  Tpada.  PizHOBUAM rpadiB.  [Bomopdizm  rpadis.
[Tinrpadu. Onepanii Han rpadamu. Onepaiisi BuiydeHHs peOpa. Omeparris
BUJTy4eHHs BepinHu. Oneparlisi BBeeHHd peOpa. Onepallisi BBEICHHs BEPILIMHU
B pebpo. Omnepaiiist 00’ e qHanHs Tpadis.

MapmpyTI/I LMKJIM, 3B’SI3HICTb. BIacTUBOCTI perJIHpHI/IX rpadis. BnactuBocTi
3B’s13HUX TpadiB. MeTpuUHiI XapaKTEPUCTUKH 3B’ I3HUX rpadiB.

[Inocki 1 mmanapHi  rpadu. I'pani  miockoro  rpadga. Dopmyna
Eitnepa. PozapOyBanus rpadis. XpoMaTuuHe 4ucio.

Oznauenns paepeBa. BmactuBocti nepeB. DyHmaameHTaNbHA CHUCTEMa IIUKIIIB
rpada. OcToB HaiMEHIIOT Baru.

binapHi BiHOIIEHHS 1 oprpadu.

PisnunieBuii  omeparop Ta  MOro  BJIACTUBOCTI. Y3arajabHEHUW  CTEIliHb.
OO6uuncnenHs cKiH4eHHUX cyM. Pi3Huin Bummx nopsiakis. CyMu CTEIeHiB.
Pi3nurieBi piBHSHHA mepmioro nopsiaky. JIiHIHI OgHOPITHI PI3HUIIEBI PIBHSHHS
JPYTOTO TOPSIKY.

4.2.3. MaTteMaTH4YHe IPOrpaMyBaHHA

1.

4.

[Ipeamer matematuyHoro mporpamyBaHHs (MII). Knacudikamis 3amau MIL.
3aranpHa 3aj7aya JHIKHOTO mporpamyBaHHs. ['padiunuii Ta CUMIUIEKCHUN
METO/M PO3B’A3aHHS 3aJ1ayl JIHIITHOTO MpOTrpaMyBaHHS.

JIBoicTicTh y 3amavax jiHiiHOrO nporpamyBaHHs.IloHsTTS nBOicTOCTI. IIpaBuna
noOynoBu JBoicTux 3amad. Teopemu nBoictocti. [lpukmamna iHTEepripeTariis
JIBOICTOT 3aja4i JIIHIMHOTO MPOTrpamMyBaHHSI.

TpancnoptHa 3anava.llocTaHoBka TpaHcmopTHOI 3agadi. Buam TpancmopTHHX
3agau.Meronu mOOYIOBH OMOPHUX PO3B’S3KIB TpPaHCHOPTHOI 3amavi.Meron
NOTEHIIaTIB 3HAXOKEHHS ONTHUMAJIbHOTO PO3B’SI3Ky TPAHCHOPTHOI 3ajadi.
3amadi, MO 3BOATHCS 10 TPAHCIIOPTHOI 3a/1a4i.

[linouncensHe  mporpamyBaHHs.  llocTaHoBKa  3amaui  IIJIOYHCETHHOTO
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nporpamyBanHs.Meronq T'omopi. Merox “rutok 1 wmex”. Ilpukianu
LIJIOYMCETbHUX 3aa4: 3ajJadya KOMIBOSDKEpa, 3ajavya IUJIaHyBaHHS BHPOOHHUOL
JiH11, 3a]1a4a ONTUMAJIBLHOTO TIPU3HAYCHHS.

EnemenTu Teopii irop.OCHOBHI MOHATTS Teopii irop. MaTpuuHi irpu 1BoX ociO.
[Tnatixaa matpuus. ['pa B uuctux crparerisix. MinimakcHi craprerii. Cigyosa
ToYKa. 3MilaHi cTpaTerii.3Be/eHHs 3a7a4i TPy JBOX OCIO JI0 3ajayi JIHIHHOTO
porpamMyBaHHS.

Hemniniitne mporpamyBanHs. [locTaHOBKa 3ahadi HENIHIMHOTO MPOTPaMyBaHHSL.
JlpoGoBo-miHiliHe TporpamyBaHHs. ['padiunuit meton. MeToq MHOKHHKIB
Jlarpamxa. ['papientauit meton (Meton SAko6i).

Junamiune mporpamyBanHsa.IlocTaHoBka 3amadi AMHAMIYHOTO TPOrpaMyBaHHS.
OCHOBHI noHATTS. [ [puHIMIIN onTUMaJIbHOCTI. baratokpokoBuit rnporec
NPUIHATTS pillieHb.MeTo peKYpEHTHUX CITIBBITHOIIECHbD.

CroxacTuuHe mMporpaMmyBaHHs. 3arajbHa MaTeMaTHYHA TIOCTaHOBKA 3ajaul
cToxacTuyHoro  mporpamyBaHHs.  Kiacudikamis  3amad = CTOXaCTUYHOTO
nporpamyBaHHs.MeTonu  iMiTamiiHOro  MojentoBaHHSA.OCHOBHI ~ METOJHU
pO3B’sA3yBaHHs OHOETAaNHUX cTatuuHux 3ana4 CII.

4.2.4. MeToau o04YMCIeHL

1.

2.

No ok

Po3B’s13yBaHHs cucTeM JIHIMHUX anreOpaiuHux piBHSAHB: MeTo ['ayca, MeTo
MPOCTOI iTeparlii Ta MeTo 3eiaens.

Po3B’s13yBaHHs HENIHIMHUX PIBHAHB (ANreOpaiuHuX Ta TPAHCUEHECHTHUX ) :
METO/] TTOJIOBUHHOTO J1JIEHHS, METOJI XOpJ, MeTo notuuHux (HeroToHa), MeTOXT
1Tepariii.

[HTeprniontoBaHHs PYHKUIM: IHTEPHOJIALIIHI MHOrOWIeHu Jlarpanxa ta
HeroTona.

ANTOPUTMHU HAWKPaIIOoro piIBHOMIPHOTO (4€OUITIIEBCHKOTO) HAOIMKEHHS (DYHKITIH.
MeTon HaliMEHIIIMX KBaJIpaTiB Ta CEPEIHbOKBAAPATUYHI HAOMMKEHHS (PYHKITIH.
UucenbHe nudepeHIiiroBaHH.

UucenbHe IHTETpYBaHHS: METOJI MIPSIMOKYTHUKIB, (hopMyJia Tpamnelii, MeTo1
napa6o:i (CimricoHa).

UucenbHe Ta YuCEIbHO-aHATITUYHE PO3B’A3yBaHHs 3a1a4i Komri: meTon
nocnigoBHUX HaOmmkeHb (Metox [likapa), meroau tuny Pynre-Kyrra.

4.3.0CHOBU METOJ0JIOT'TI MATEMATHUKH

1.
2.
3.

No ok

MHuoxuHa. Onepaiiii Haj MHOKHHAMH. Kiiacu MHOXUH.

BigHomienHs, iX Bi1acTuBocCTi. biHapHe BiIHOIIICHHS €KBIBAJICHTHOCTI.

Onmnepariii Ta iX BJIAaCTUBOCTI. YHapHi omnepanii, OiHapHi, airedpaiuHi omneparlii,
TepHapHi onepanii. JlekapTiB Jo0OyTOK MHOKHMH, BEKTOpHa (apupMeTuyHa) cyma
YUCJIIOBUX MHOXHH.

B3aemHooOepHeHi omepailii y MaTeMaTHII.

AnrebpaiuHi CTPyKTYypH.

Hatypanwhi yucna. [Ipocti Ta ckianeHi yucna, mnoAuTbHICTh, KOHTPYEHITI.
Axkcioma iHaykiii. [lpuanmn maTtemaTudHOl 1HAYKIIT (TIepmra ta apyra ¢opma).
Meton MareMaTuaHOT 1HAYKIII.

Apudmetnka 1inux uyncen. OcHOBHA TeopeMa apu(pMETUKH.



9.

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21,

22,

23.
24,
25,
26.

217,
28.
29.
30.

Yucno. Yucnori cucremu. Teopis TIHCHUX YKCEIL.

Axciomu Apximena, Kanropa, Jlenexinna.

KomrnekcHi uncna.

JliHis (KkpuBa), MOBEPXHS, TLJIO.

['eoMeTpuyHi epeTBOpeHHs. ['pymnoBHii MOTJISIT HA TEOMETPIIO.

Bennunna, ckaisipHi Ta BEKTOpHI BeJMYUHH. JITHIHHMI MpoCTip, Horo 6a3uc Ta
PO3MIPHICTB.

Benuunna, reomeTpuuHi BenMYMHU. Teopii BHUMIPIOBAHHA T'€OMETPUYHHUX
BEJIMYMH (JIOBXKHH BiIPi3KiB, MO MHOTOKYTHUKIB, 00’ €MiB MHOTOTPaHHUKIB).
MeTpuryHi Ta TOMONOTI4HI TPOCTOPU. B3aeM03B 30K Misk HUMHU.

MaremaTtuyHi MOHATTS, X 03Ha4YeHHA. TepMiHU Ta CUMBOJIKA.

MatematuuHi TBEpKEHHsI. AKCIOMHU Ta TEOPEMH, IX MICIIE 1 pOJIb B TEOPIi.
Teopemu icHyBaHHS Ta METO/H iX TOBEIACHHS.

Metoz noBeAeHHS BiJl CYIPOTUBHOTO.

AKcioMaTHYHMIA MeTOoJ MOoOYyAOBM MaTeMaTH4yHOi Teopli. Bumoru no cucremu
aKcioM Ta X MepeBipKa.

Oyukis. Crnocobu 3amgaHHs (yHKINT, BiacTuBOCTI (yHKIINA. EnemenTtapHi
GyHKITI.

['pani yucnoBux MHOXKHMH. HaiibinbIi Ta HaitMeHI1 3HaYeHHS (QyHKIIII.

MeTton iHTE€pBaiB pO3B’I3aHHS HEPIBHOCTEM.

VIMoBipHicTh BuManKoBoi Moii, HMOBIpHiCTH (iIMOBipHiCHA Mipa), HMOBipHiCHUH
IPOCTIp.

KombinaTopuxka.

Onepatopu 1 GyHKIIOHAIH.

YucIioBI MOCIII0BHOCTI Ta YACIOBI PSIAM.

O3Haku Ta KpUTEPii, MPUKIAIU Ta KOHTPIPUKIIAIN B MATEMATHII].

4.4. 3AJJAYI HA BUKOPUCTAHHA BIJOMUX AJITOPUTMIB

1.

OO6uncmuT 00’eM Tila OOEpTaHHS, YTBOPEHOro oOepTaHHSM HaBKOJO oci Ox
X

KPUBOJIHINHOI Tpamemii, obMexeHoi rpadikom ¢yHKIii Y =xe2?, Biccio Ok,
: . . u 1-u
npsMuMd X=a i X=Db, 1e a — paHT He BUPOHKEHOT MaTpuil A = 1
—u u

b — mucnepcis BUIMaaKoOBOi BETMYMHH, PIBHOMIPHO PO3IOALJICHOT HA [0,1].

b
. — 2 “ .
. O6Gunciutu  iHTErpan Ixe “dx, me a — Haii0OinplmIa JOBXHMHA BEKTOpA

a

X= (X;l— X), koopauHaTh sikoro B IIJICK € neBia’emHumu; b — cyma kBaaparis
KOOpAMHAT  TOYKM  IEPEeTHMHY TPpOX  IUIOMMH 7. X+2y—-32-5=0,
7yt 2X—=Y+2-3=0, 7,:X+3y—-22-4=0.

. 3HaiiTn rpamient dymkuii Z= f(x,y,z)=y’z—2xyz+2z> B TOULi NEPETHHY

TpbOX TUIOMMH 7:5x+8y—z—-7=0, 7,:x+2y+3z—-1=0 1 7Ty, sKa
npoxoxuts yepes Touku A(4,5,0;0), B(0;-3;0), C(0;0;4.5).



2 2 2
. . . o X z
4. Hanmucatn PIBHSAHHA JOTUYHO1 INUIONIMHK J0 CJIIICO1Aaa ? +y— +—=1 B TOYKax

16 16
H0ro MmepeTHHy NPsSMOI0, CIUIBHOIO JJIS ABOX IUIOIMHUH: 7t,: x—y =0, 7,: y—z=0.

5. JIOBXWHU CTOPiH MPSAMOKYTHHKA JOPIBHIOIOTH KOOPJIWHATAM TOYKH IIEPETHHY
rpadika ¢yskmii y=(x-3)° +4. Uu MOXHAa Ha HOTO CYMIXKHHX CTOpPOHAX
noOyayBaTH TPSIMOKYTHUKH 3 IUIOYMCEIIbBHUMH CTOPOHAMH Tak, MO0 cyma iX
IUTOI TOP1BHIOBAJIA IO TOYaTKOBOTO MPSIMOKYTHHKA?

6. 3HaliTu BiJACTaHb BIJ TOYKHU (xl, f (xl)), I€ X,— TOYKa EKCTpeMyMy (QYHKIIi

f(x) =x’ + iz, 10 TpsSIMOT g % =1, gk a = HCI[(] 59,234), b — ocTtaua Bix
X a

niyieHHs yucia 2'? Ha 7.
7. 10 kpuBOi y=x*+In(x—1) NPOBEAEHO MOTMYHY B Touli (x,,y,) A€ X, —
parioHaIbHUH HyJdb MHOTOWIeHa f(x)=x’—x>—x—2. 3HAWTH KyT MiK L€

JOTHYHOIO 1 opsaMOI0 2x -3y +21=0.
3

. o . x -1 .
8. 3naiiTu HaiOiNbIIe 1 HaliMeHIIe 3HaueHHS (QyHKII f (x):— Ha BIAPI3KY
X
[a;b], ne aib — paiioHagbHl KOpPEHI MHOTOYJIeHA q(x):x4—2x3+x—2.
Busznauutu B SIKOMYy BIJHOIIEHHI [IJIUTh TOYKa €KCTpemMymy (yHKIii f (x)
B1JIPI30K [a;b].
9. Harmcatu piBHSHHS KOJIa, IEHTP SKOTO 3HAXOIUTHCS B TOYII ( f (4), f '(2)), )i (S

f(x)=x"—6x’+11x> —14x+8, a pamiyc € pamiycoMm 301KHOCTI CTENEHEBOTO
o0

n . . :

psany Y. —x". 3HalTH PiBHAHHS NPAMOT, IO NPOXOAUTE YePe3 IEHTP IHOTO KOJIA i
=]

napajienbHa 10 npsamoi Sx +y —7=0.

10.06uuciutu mwionty ¢irypu, ooMexenoi rpadikom QpyHkuii y = x” — 5x, Biccro Ox,
Ta NpIMUMU X =a, X =20, (a < b) , Ko a +b=12, HCI[(a,b) =2 . Busnauutu
BIJICTaHb BiJl TOUKU €KCTPEMYMY JaHO1 QYHKLIT 10 NpAMOoi y =7x — 3.

11.3naiitu parioHaIbH1 KOpeHi a 1 b (a<b) MHOTOYJICHA
. X
f(x)=x*-3x-7x*-9x-30 Ta  OGUHCINTH lim S(x) . BusHauutu
xa f'(x)
FER
EKCLIEHTPUCHUTET eJifnca — + = =1 Ta pIBHSIHHS HOro IUPEKTPUC.
2 B2
12.3HaitTu HaWO1IbIINH CIIUIBHUMI TUJTbHUK o(x) MHOTOYJIEHIB
f(x)=x*=3x>=3x* +7x+6, g(x)=x*=3x>-7x* +15x +18. OGuucanTH

HaiOibIIe i HaliMeHe 3HaueHHs QYHKLIT y = ¢(x) Ha IPOMIXKY [a;b], AKIIO a i
b — BiAPI3KH, 1110 BIATUHAE HA OCSIX MpsAMa 5x —3y +2 =0.
13.3uaiitu KpaTHi KOpEeHi Xp,% (X <Xx,) MHOTOYJIEHA

f(x)=x"+x*-9x> —5x* +16x+12. OGuucnutu jz(kx+b)exdx, ne y=hkx+b—

X1



psMa, MI0 MPOXOAWUTH Yepe3 TOYKY (xl, f(x )) mapajaeabHO JIO IPSMOI
2x-3y+5=0.

14.Ilo6ynyBatn  3a  JaHUM  MHOrOWIGHOM  f(x)= x° +2x* =3x —6x% —4x -8
MHOTOWICH g(x) 0e3 KpaTHUX KOpeHiB. 3HAWTH BifCTaHb BiJ TOUKH (xo, g(x0 )) 10
mpsiMoi y =2x+1, AKIIO x, — To4Ka MiHiMyMy QyHKLil y = g(x).

dy y
X X
3aJI0BOJILHSE OYATKOBY yMOBY Y(1)=1. O04ncIuTH BiACTaHb Big TOYKU (x,,¢(x,)),

15. 3Haiitn po3B’ 130K y=@(X) AUPEPEHIIaTbHOrO PiBHAHHS +x=0, AKHH

ne x, — TOYKa MakcuMymy QYHKIi y=@(x), 10 Toukn (a,b), sxmo a i b(a<b) —
pamionansHi kopeHi maorounena f(x)=x*—-x3-5x>-x—6.
16.3HaiiTK BIACTaHb BiJ MOYATKy KOOPJWHAT 1O MPAMOi, sIKa BIITUHAE Ha OCAX

KOOPJIMHAT Bifpi3KH, JOBKUHH SKUX PiBHI cyMi 1+2g+3e+..+100”, axmo ¢ €
oJIHUM 3 KopeHiB 100-To cTeneHs 3 OUHUIII.

1 2 3
n/2
17. 3naiitu panr matputi | 4 x 6|, g€ x= I 3sintcos’ tdt, y — HaWMEHIIUHN 1[I
-1y z 0

KOpPiHb HEPIBHOCTI )’ +3y°—-4y—12>0, z — PO3MIPHICTh JIHIHHOTO MPOCTOPY
CUMETPHYHHUX MATPHIIh JPYTOTO MOPSIKY.

18.3HaiiTu KinbKicTh DUMBHUKIB yncia 4 =2%-37.5' ne k — po3mipHicTh IpocTopy
CUMETPUYHHUX MATPHIIb TPETHOTO MOPSIIKY, p — IIiJIa YaCTHHA BIJICTaHI BiJl TOUKH
B(3/4-3) no mnoeepxHi x’+y’+z°—6x-91=0, [— pamiyc 306DKHOCTI

n

CTEIIEHEBOI'O PAAY 2. .
n=13n-11"

19.3nalitn 00’eM mapasenermnineaa, moOyaoBaHOro Ha BekTopax 4a(1,20), b(2;3R),

0 n
é(y,3/4), ne R — paxiyc 30DKHOCTI CTENIEHEBOTO PsIIy Zx—n, Y — HalMeHIuii
n=1 N
JOJATHUI PO3B’ 30K KOHrpyeHIii 3y =2(mod7).
x 2 3
20.06uMcnuTy BU3HAYHUK |4 y 6|, 1€ x — PO3MIPHICTh IPOCTOPY A1aroHaJIbHUX
2 1 z

MAaTpUIb TPETHOTO MOPSJKY, y — HaliMeHIIe 3HaYeHHs GYHKIi y=x +6x+7, z
— MOJIyJlb BEKTOPHOTO 00yTKy BeKTopiB d(1,2,3) Ta b(2;4,6).
Ax+ B

21.064ucuTy iHTErpan [— dx, ne A= f(4), f(x) — HaiiMeHuIe crinbHe
X" +5x+6

KpaTHe MHOTOWICHIB x° —5x+6 Ta x’+x—6, B — JOBXKHHA BiIpi3Ka, IIO

CIIOJTy4ac I04aTOK KOOPIMHAT 3 LIEHTPOM IOBEPXHI

x24+y? =22 —4x+4y+2z+6=0.
22 Hamucaty piBHSHHS HOpAMOI, IO HPOXOAUTH uepe3 Touky A(L2;x) i
NEPHEHIUKY/ISIPHA 10 TUIOIMHK 7T, SKIIO X — 3arajbHa KiJIbKICTh HATYpaJbHHX



ninpHuKiB - yucna 3300, a 2w  — JI0TMYHA IUIONIMHA JI0  TOBEPXHI
(x=2)* +(y—3)* +(z +4)* =16 B TOum B(2,~1,4).
23.Yu yTBOPIOE IMMOBHUH KJIac JIUIIKIB 32 MOAyJIeM 7 MHOKHUHA M = {6;917;4;a;b;c} , e

a:ln(lim(1+tgx)“gx), b — cKalsapHUil JOOYTOK BEKTOpa HOpPMAalli IIOLIMHU
x—0

x+2y—7z+5=0 Ta OAMHUYHOTO BEKTOpa, IO 33Ja€ HAIpsAM OCl LWIIHApa
x5

x*+y* =25, c¢c= -
n=1

24 Hamucatu piBHSHHS JiaMeTPalbHOI IIOMIMHU HOBEPXHI X +2x+ y* —z% +2z=0
IIPU YMOBI, IO 1i BEKTOPOM HOpPMaJll € BEKTOP ﬁ(nl,nz,n3), e n, — HaUMEHIIUN

nojaTHUN KOpiHb piBHAHHA X +2X°—-5X—6 =0, n, — pazniyc 30ixHOCTI

© x" _(2n+3)"
CTEIIEHEBOI'O PALYy . 5 ny =In| lim .

n=1 21 n—o\ 2n
25.Po3B’s13aT KOHTpyeHIlI0 5x=n(mod m), Je m — IliJla YacTUHA BiJCTaH1 BiJ
. 2 o -
TOukH A(3;4,5) 1n0 moBepxHi (x—3) + y*> +2z% =16, n — HaiibinblIe 3HAYEHHS

bynknil y=17—(x— 3)2 Ha BifIpi3Ky [2,5].

26.CxnacTd  piBHSHHS IUIONIMHHM  f(x,»,z)=0, sKa IIPOXOIUTH dYepe3 TOUKY
M(3;4,~5) mnapanenbHO IO IBOX BEKTOpiB d; =(3;1,-1), &, =(1,-2,1). 3Haiitu
noBHMi gudepenuian GyHkuii z= f(x,y) Ta 06UMCIUTU HOro 3HAYCHHS B TOHLI
(a.b,c), (a<b<c), ne a,b,c — NOPAIKU HETPUBIATBHUX MATPYI HUKIIYHOI IPYITH
{191}

27 3naiity ipoekuito Pa,c) Touku M(—6,4) Ha npsamy 4x —5y+3=0. [ToGynyBaTu
HOPMOBAHMH MHOTOWIEH f(x) TPEThOro CTENEHs, KOPSHSIMHU SIKOro € a 1 ¢, a
ocTaya BiJ IUIeHHs Horo Ha 1 piBHa 12. O6uncnutu ?%dx.

c

28.3HaiiTn iHTerpaabHy KpuBy audepeHIiaabHoro piBHsSHHS (1+ y?)dx —kxydy =0, mo
MPOXOIUTh uepe3 TouKy C(Xq;Yg). Bimomo, mo k= HC/](753,275), a C(Xy;Yo)—
MPOTHIICKHA 10 TOUKU A(—4;5) BEeplIMHA KBaJpaTa 3 J1arOHAUII0 7X—y+8=0.

29.3HaiiTH 3aragbHAI Po3B’ 30K AU(EPEHIIaNbHOTO PIBHAHHA Y + py' +0qy = e 2%, 1e

1 2 -4 1
p — panur matpuii A=|2 1 -5 -1|, g — BIACTaHb BiJ TOYKH M(2;-1) 10
1 -1 -1 -2
npsAMoi 4x+3y+10=0.
1 2 4
30. Po3B’s3ati 3agady Komri: (y% —3x?)dy+2xydx =0, y(a)=b,me a=|-2 1 -3,b
3 -4 2

. : N 1
— OpAMHATa TOYKHU IEPETUHY Ocl Oy 1 IpsAMOil, IO IPOXOAUTH YEPE3 TOUKY (— E;Oj

[apajieJIbHO 10 MPAMOL y = 2X.



a
31. O6uncmutn | f(x)dx, me f(x) — MHOTOWIEH 3-rO CTeHEHA i3 CTapIIuM
b

koedimienTom, mo gopiBuioe 1 i Mae kopeni x; =1, X, =2, npudomy f(3)=8.

2 2
. . . . . . X
Bigomo, mo a 1 b — Beaumka 1 Mana miBOCi eJirca —2+y—2:1, IJIsL SIKOTO
a b
3
2c=6, e=—.
5

32. ITokaszatu, IO BEKTOpH & =(3-21), b = (-1;1;-2), ¢ = (2;,-3) HiHIHO HE3aIEKHi.
3uaiiTi po3knan Bektopa d = (11,—6;5) 3a 6a3ucoM (d,b,c): d = od +Bb +y¢ . 3HaUTH
a=(L1) | Gx(L1)

, AKIIO z = o’ +Py” +7xp .
ox oy

o 9 2
33.3HaiiTu TouKy M (Xy;Ye) — TOUKy eKcTpeMyMy QyHKLIT Z = €2 (X +y ) 3anucatu
PIBHSIHHS TiIepOOIIH, BITKU SIKOT CUMETPUYHI BIJTHOCHO MOYATKy KOOPAWHAT, OJIUH

. . . . . n
13 (IJOKYCIB MICTHUTBHCA B TOYIll M (XO; yo) , 4 PIBHAHHA aCHUMIITOT Yy = i—l, Jac n —
n+

KUIBKICTh NIATPYH IPYNH {‘«‘/1}

. X Z .
34.3amucat 3arajgbHE PIBHSAHHS TUIOIIMHU — — + Y +—=1, ¢ a 1 ba<b—
a b c

. . . 4 3 2 07 01
pamoHaIbHI KOpeH1 MHorowieHa f(x)=x —4x° -13x"+28x+12=0, c= = + 5

X

st GyHkii z =In(e” +e”).

o x*-22 y y y :

35.00uncmuty  lim ————~—, KO a — HaWMEHIIUH JOJaTHUH PO3B’SI30K

X—><’=1x2 —3x+2

KOHTpyeHLIi 27x =2 (mod13), 4 — BIJIHOUIEHHS, B SIKOMY Touka M (L,3;,—2) IUIUTh
BIJIPI30K MM, , ne M;(-3-12), M,(2;4;-3).

36.06uucaurn  lim 2% 2X, SKIIO « — BHYTPIIHIA KyT TpH BEpIIMHI A

X—a 1_tg X

TPUKYTHHUKA 3 BepmiMHaMu A(-1-2;4), B(—4;-2;,0), C(3—2;1), p — HOPSIOK I'pynu
CaMOCYMIIIICHb MPSIMOKYTHHUKA.

37.00unciuTy WIONly S Tapaienorpama, SKIO BIJOMO HOTO TpW BEpPIIUHU
A(L2;0), B(3,0;-3), C(5;2;6). 3amucaTu BCi MIATPYNU TPyHu {%} ITepeBipuTn UM

ou(A) ou(A) ou(A
(X ) a(y ) a(Z)

38.3HaiiTu noxuiay acuMnToTy rpadika GyHKUIi y = ax+21 i obumcnuTH BIJICTaHb d
X

BUKOHYETbCS PIBHICTb =S, Ko u=x"+y* —z(xy+4).

BiJl HET 10 TOUKHU (Xg, Y(Xg)), 1€ X, — TOYKA €KCTpEeMyMy JaHoi (hyHKIii. 3anucaTu
MHOTOWIEH HAMMEHILIOTO CTENEHs 3 LUIMMHU Koe]illleHTaMu, 1110 Ma€ KOPiHb d .
39.BH3HAYMTH TOUKY HEperuHy (Xo,Yo) KpHBOi y=ax’+bx?, skmo a i b — mimi
KOpeHI MHOrowieHa g(x) = 2x3 —3x? —14x +15. Yepe3 110 TOUKY MPOBECTU MPSIMY
MEPIECHAUKYIISIPHY 10 IPSIMOTL Yy = g"(X).
40.11epeBipuTH, YU YTBOPIOIOTH 0a3MC BEKTOPH d =(2;2;-1), b = (1;-1;2), & = (2;1;3).
3anucaty pIBHSHHS JBOX IUIOIIMH, IIO MPOXOJATh 4YEpPe3 TOUKY EKCTPEMYMY



GyHKIIT z=x"+y’> -2Inx—18lny Ta MalOTh BEKTOpHU HOpMaJi d 1 b BiamOBiAHO.
3HaWTH KYT MK [IUMU TITOIIIMHAMM.

41.Ha xpuBiii y=x'—3x+5 3HAUTH TOYKH, B SIKUX JOTHYHA TEPICHAMKYJSIPHA O
npsiMoi ax+by =0, e a — HCJI mHOrowIeHiB f(x)= x3-1, g(x) = X2 +2x+1, b —
KUIBKICTh HIATPYI TPyId {395}

42.3HaiiTh OOBiHY CIM’T MOpsSIMUX, IO BIATHHAIOTH BiJ CTOPIH JAHOTO KyTa

TPUKYTHHUK JTAHOTO MEPUMETPY.

43.Hamucatu mojsipHEe  PIBHSHHS  KOJNA, pajlyC SIKOTO JOPIBHIOE  CyMi
1+4e+9¢%+..+100&” | axmI0 € € oHUM 3 KopeHiB 100-TO CTEneHs 3 OAUHMIII

44 3naiiTi HalO1IbIIE 1 HAMEHIIIe 3HaYeHHS QYHKII:

f(x,y)=S5sinxcosy+4sinxsiny+3cosx .

45.JloBecTH, 110 KpHUBa, BC1 HOpMaJl SIKOi MPOXOJAATh Yepe3 OJHY U Ty caMmy TOUKY, €
KOJIOM.

46.3HailT KyTH, MiJ SKUMH [EPETHHAIOTHCS CHUHYCOia y =sinx Ta KOCHUHYCOina
Yy =cCosx.

47.]JloBeAiTh, MO JJIs1 JOBIJILHOTO HATYypaJbHOTO 7:

\/n2 —1+\/n2 —4+\/n2 — 944y n? —(n—l)2 <§-n2.

3
48.Po3B‘s13aTu piBHHHHHI( 3+2\/§) +( 3—2\/5) 922" L,

49.3HaiiTy BC1 MPOCTI1 YUCTA, SIKI € OTHOYACHO CyMaMHU 1 PI3HULISIMH MPOCTUX YKCETI.

50.3HaiiTH HAWKOPOTIY BifICTaHb Bifl TOYKH My (2;—1) 10 KpHBOi y = x°.

51.BuzHauuTu, Npu SIKOMY 3Ha4Y€HH1 /i TBUHTOBA JiHIsA
xX=acost, y=asint, z=ht
Ma€e HaUOUIbIINUNA CKPYT.

4.5. IPUKJIATHI 3AJTAUI

1. bBeperu piuku — aBi napasiensHi npsimi. [lo pi3Hi 00KM Bi PIUKK 3HAXOASTHCS
cena A 1 B. e morpioHo moOymyBatm MicT MN uyepe3 piuky ( MN
NepHeHANKYIIpHUN Oeperam), mob usx AMNB OyB HailkopoTITuM?

2. B pesepByap, saxkuii mae ¢GopMmy NpsIMOTO KpPYroBOrOo KOHYyCa, OIYIIEHOTO
BEPIINHOI0 BHH3, HATHBACTHCA PIAMHA 3 IOCTIMHOI WIBUAKICTIO a(M°/c). 3
SKOIO TIBUIKICTIO MiABUIIYETHCA PIBEHb A PIAMHHU B pe3epByapi, SKIIO HOTO
BHCOTA J0opiBHIOE H (M), a paziyc ocHoBu R (M)?

3. Baron HamzeMHOi 3ali3HMIN, SKUH TPOXOAUTH HAa BUCOTI 9 M Haj 3emiieio, B
NIEIKUA MOMEHT 3HaXOIWThCS HAJ TPaMBaWHUM BaroHoM, mo inxe. lngaxwm ix
YTBOPIOIOTH NpsAMui KyT. [IBuakicTs nepuoro Barona v, =12 m/c, apyroro —
v, =6M/c. 3 KO0 MBUIKICTIO Oyne 301IbIIYBAaTUCh BICTaHb MK HUMHU 4epe3
t=6¢?

4. BapricTe aiamaHTa mpomnopliiiHa kBajaparty Woro macu. IIpu oOpoOIil giamaHT
OyB PO3KOJIOTUM Ha JIBI YaCTHMHHU. SIKi Macu LMX YacCTHUH, SIKIIO BiOMO, IO
BapTICTh JlaMaHTa 0yJI0O MAaKCHUMAJIbHO BTPAUCHO.
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Biakputuii 6aceitn 3 kBajpaTHUM JTHOM Mae 00’eM 108 M. SIki moBuHHI oyTu
po3mipu OaceiiHa, 100 Ha OOKJIagaHHA MOrO CTIHOK 1 JHA MINIJIO HaWMEHIIe
Marepiany?

Bigpizok 3aBmoBxKu | po3aiinim Ha TpH YaCTHHH, BHOMparouu Oyb-sKi MBI
TOYKU TOJITY. 3HAUTH MMOBIPHICTH TOTO, IIO 3 TPhOX YTBOPEHHUX BIJIPI3KIB
MOXHa CKJIACTH TPUKYTHHK.

BikHo Mae popMy mpsSMOKYTHHKA, 3aBEPIICHOTO 3BepXy MiBKpyroM. Ilepumetp
BikHa SM. SkuMu MaTh OyTH pO3MipH BiKHA, MO0 BOHO MPOIMYCKAJIO
HANOUIBITY KUTBKICTD CBITIA?

JIBa TipChKi MHCIHMBCBHKI TOCIOAAPCTBA 3aWMAIOTHCSA 3aroTiBICIO IMyIIHWUHU.
[lepuie mMae ckiax B MyHKTI A, a Apyre — B MyHKTax B 1 C. Biacrtani mix
MyHKTaMHA OJIHAKOBI 1 JOPIBHIOIOTH m. [IpsMomiHIiiHA 3aTi3HULS MPOXOAUTH
yepes cepeiHU BiApi3KiB AB 1 AC. Bubpatu miciie /it OyAiBHUIITBA CIUIHHOT
JU1s1 000X TOCIIOIaPCTB MEPEeBAIOYHOI 0a3u Ha 3aJli3HUIIl TaK, 11100 BUTpaTH 000X
rOCIIOJIAPCTB Ha TMEPEBE3CHHS BaHTAXKY BEPTOJIHOTAMM, SK1 371HCHIOIOTHCS OJIUH
pa3 Ha JieHb 3 KOKHOTO 3 MyHKTiB A, B,C, Oynu onHakoBUMH, SKIIO BiJOMO,

10 TPAHCHOPTHI BUTpPaTH Ha TMEPEBE3CHHS MNPAMO MPOIMOPLIHI KBaJapaTy
BIJICTaHI.

3 yciX TPUKYTHUKIB 3aJaHOTO TEepUMeTpa 2P BHU3HAYUTU TOM, SKUH Mae
HaWOUTBIIY TUIOLLY.

JIBa miTaku JETATh TOPU3OHTAIBHO HA OJIHIM BUCOTI MijJ KYyTOM 120° omuH 10
OJIHOTO 3 OJIHAKOBOIO IMIBUAKICTIO V. Y JESKHU MOMEHT 4acy OJMH 3 JIITaKiB
MPWIETIB B TOYKY MEPETUHY NUISIXIB, a IPYTHil B 1l MOMEHT 3HAXOJUBCS B a
KM BiJl Hei (HEe JOJETIBIIM /10 TOYKH TepeTuHy). Yepes sKuil yac Mmicisi 1bOTro
MOMEHTY BIICTaHb MIX JIiITakaMu Oyjie HAaltMEHIIIO0?

JIBa maporiaBy pyXarThCsl MEPICHIUKYIIPHUMHU KypcaMu 31 MBUAKOCTIMU 30
1 40 xM/ro BIAMOBIAHO. Y MOYATKOBHM MOMEHT 4acy IEpIIUii 3HAXOJUBCS 3a
100 kM, a apyruii — 3a 300 KM BiJl TOUKH NEPETUHY JiHIN pyxy. Uepes skuil yac
BIJICTaHb MIXK MTapoIiaBaMu Oyjie HaliMeHI110t0? OOYUCIUTH IO BiJICTaHb.

JIBa cyaHa MOBMHHI MiAINTH A0 ofgHOro mpuyany. [losBu cyaeH — He3anexHi
BUIIAJIKOB1 MO/111, PIBHOMOXJIMBI TPOTATOM A00U. 3HAUTH HMOBIPHICThH TOTO, IO
OJTHOMY 3 CYJICH JIOBEJICThCS YCKATH 3BIILHEHHS MpHUYay, SKIIO0 Yac CTOSHKH
MIEPIIOTO CyIHa — OJIHA TOAMHA, & IPYTroro — JIBi TOJUHH.

JBoe nroneld Manu 3yCTPITUCh B MEBHOMY MICII MiXXK ChOMOIO 1 BOCBMOIO
roguHO0. BOHM MOMOBWINCH, IO KOXEH YEKa€ I1HIIOTO MPOTATOM YBEPTI
rouHu. SIka UMOBIPHICTB TOTO, IO BOHU 3YCTPIHYTHCS ?

JIuck, KUHYTHI CIOPTCMEHOM MijJ TOCTPUM KyTOM J0 TOPH30HTY, BIIaB Ha
BificTaHi 52 M BIiJ II0YaTKOBOrO TIOJIOKCHHS. BH3HauuTH MapameTp
napaboIivHOI TPAEKTOPI, Ky OMKCAB JAUCK, SKIO HAWO1IbIIa BUCOTA, SKOi BiH
nocsr, 1opiBHIOE 10 M.

HinsHka 3emui Mae (GpopMy pIBHOCTOPOHHBOTO TPUKYTHUKA. 3HAUTH JTOBXKUHY
HaWKOPOTIIOT MEXI, IO CHOJIy4a€e JBI CTOPOHM AUISIHKA 1 JIUIATH i1 HaA ABI
pIBHOBEIUKI BIrypH.

JInsi BUTOTOBJIEHHS METAJEBOTO KapKacy MaBUIbMOHY TPOMIYHUX POCIUH Y
dbopmi mapazeneninena 3aBe3eHO JPIT 3aBAOBKKH 2880 M. Sxkumu marTh OyTH
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BUMIpH KapKacy HalOUIbIIOro 00’€My, SKIIO BHCOTA IMaBUILHOHY  BTpHYI
OinbIa 3a MIUPUHY?

Jlns ckiamaHHs eK3aMeHy CTyAeHTaM HeoOxiaHo miaroryBatu 30 nurtasb. 3 25
ctyneHTiB 10 miarotryBany Bei nMuTaHHs, 8§ — 25 nuTanb, 5 — 20 nutanb 1 2 — 15
nuTaHb. CTYIEHT, SKOTO BUKJIMKAIM, BIAMNOBIB Ha IOCTABJICHE 3alMUTAHHS.
3HalIITh UMOBIPHICTH TOTO, IO 1€ CTYJIEHT: a) MIATOTYBaB BCl MUTaHHS, O)
M1rOTYyBaB TIJIBKU MOJOBUHY MUTAHb.

JIy1st IpOBEIeHHS CTIOPTUBHUX 3MaraHb MOTPIOHO MOOYIyBaTH HAWIOBITY TPacy,
mo 3’enHye Tpu TYHKTH A, B 1 C TpAMOMIHIMHUMHU TISHKaMH Tak, 1100 I
MYHKTH 3HAXOJWJINCh HA OJHAKOBIN BIACTaHI BiJl CIIOCTEPEKHOTO MyHKTY D, a
nyHkT C OyB piBHOBigaanenuii Binx 4 1 B. Sk po3mictutu nyuktu 4, B, C, npu
YMOBI, 1110 BiJIcCTaHb MK TyHKTaMu 4 1 D gopiBaroe d ?

Jlnst TppOX 3eMIIEPOOHUX PIBHOMOTYKHUX TOCHOJAPCTB MOTPIOHO MOOYIyBaTH
cniibHe 3epHOocxoBuine. Jle BuOpaTu micie il OyAiBHUIITBA, 1100 BUTpPATH
roCIofapcTB Ha IMEPEBE3CHHS 3epHa OYyJIM MIHIMAJIbHUMH, SIKIIO B1JIOMO, IIO
BOHHU JIOPIBHIOIOTH KBaJIpaTy BIACTaHi, Ha SIKYy 3M1MCHIOIOTHCS TEPEBE3CHHS, 1
BUKOHYIOTHCSI OJTHAKOBUMH TPAHCIIOPTHUMH 3aC00aMu?

I3 20 cTyneHTiB, sSKi MPUHANLIM HA €K3aMeH, 8 MATOTOBJICHI BIAMIHHO, 6 —
nobpe, 4 — mocepenHbo 1 2 — moraHo. B ek3amenariinunx Ourerax € 40
nutadb. CTyACHT, KW MIATOTOBICHUM BIIMIHHO, 3HA€ BCI MUTaHHS, J0Ope —
35, mocepenubo — 25 1 morano — 10 nutanb. Jleskuil CTyJeHT BIJMOBIB HA BCl
3 nwuraHHs Ourera. 3HANAITH HMOBIPHICTH TOTO, I[IO BIH MIJTOTOBJIEHUM:
a) «100pe»; 0) «IoraHoy.

3 MIZHOTO Kpyra pajiiycoM R BHPI3al0Th CEKTOP 3 UEHTPAJIbHUM KyTOM O 1 3
HbOTO CKPYYYIOTh KOHIYHY JiiKy. [Ipu sikomy 3HaueHHI KyTa o O0’€M JHKH
Oyze HalOUTbIIUM?

3 napory, J0BXMHA sKkoro |, Tpeba BUTOTOBUTH KapKac MPSMOKYTHOTO
napajenemninesa 3  HaWOUbIMM  00’eMoM.  3HAUTH  PO3MIPH  I[HOTO
napaJieneninesa.

3a MeBHUI MPOMIKOK HYacy TpPU TOKapli pa3oM BUTOTOBISIIOTH 60 neranei,
MPUYOMY 3a e MPOMDKOK 4acy TMEepIIMi 1 APYTUil TOKap BUTOTOBIISIIOTH B 3
pasu Oubllle, HXK TPETiH, a mepIuii 1 TpeTii — B 2 pa3u OuIblle, HIXK JPYTUil.
CKIJIbKH JIeTalell BUTOTOBIISE KOXKEH 3 TOKapiB 3a 1ei yac?

3eMJIsl pyXa€eThCs MO TPAEKTOPIi, MO € ACIKUM T'€OMETPUUYHUM MICIIEM TOYOK,
SIK€ BOJIOJIIE TAKOKO BJIACTHUBICTIO, 1110 CyMa BifICTaHE! Bij OyIb-sIKOi MO0 TOUKHU
10 1BOX (hIKCOBAHMX TOYOK € BeJIMUMHA cTaja. Bimomo, o CoHile 3HaXOAUThCS
B OAHIN 3 mux (ikcoBaHux Touok. Haiimenmia Biactanb Bia 3emii g0 CoHus
HaOmKeHo AopiBHIOE 147,5 MIH. KUTOMeTpiB, a HauOuibma — 152,5 muH.
KUJIOMETPIB. 3aucaTH PIBHAHHS TPAeKTOpli pyXy 3emJIi, 3HAlTH BEJTUKY MIBBICH
Ta EKCUEHTPUCUTET.

3HANTH pO3MIpH 3aKpUTOT MWIIHAPUYHOI ITUCTEPHH 3aJaHOTO 00’eMy V 3
HAaMMEHIIIOK0 ITOBHOIO MOBEPXHEIO.

3 yciX NPSAMOKYTHUX TapayiefienineiB 3 3aJaHOl0 CYMOI TPbhOX B3aEMHO
NEPIEHANKYIAPHUX pedep 3HAUTH TOH, 00°€M SIKOTO € HAWO1TBIIIAM.
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I3 TppOX MOIIOK OJHAKOBOI IIMPUHHU BUTOTOBISETHCA k0100. [Ipu sxomy KyTi
Haxujiay OIYHHUX CTIHOK JIO OCHOBH IUIOINA MOMEPEYHOro Mepepisy xojioda Oye
HaNHOUIBIIOK0?

JIOKOMOTUB PyXa€ThCsl B3I0BK FOPU3OHTAIBHOT AUISIHKU HUISIXY 13 MIBUAKICTIO
72 xm/roa. Yepes skuil yac 1 Ha sIKii BiZICTaBHI BIH OyJi€ 3yMUHEHUH TrajabMOM,
SKIIO OMip PyXy MICJsl MOYaTKy TajibMyBaHHs J1opiBHIOE 0,2 Hioro Baru?

Kpaii kpyrioro croiy pajiycoM a JEXHTh KHUTA. Bigomo, 110 OCBITJIEHICTH
npeamera B mponopriliHa KOoCHMHYCy KyTa ¢ (IUB. A

PUCYHOK) 1 0OEpHEHO MpOIOpIliifHa KBaapaTy BIJICTaHi
B1JI MpeaMeTa JI0 JpKepelia CBiTia A, BU3HAUUTH, Ha SKiH
BHUCOTI HaJl LIGHTPOM CTOJIa TpeOa MOBICUTH CBITUJIILHUK,
11100 OCBITJICHICTh KHUTH Oyjia HalO1IBIIOIO.
MartepianbHa TOUKa Macol0 m PYXa€TbCs MPSIMOJIHIHHO
mig  giero  cramoi  cuiam F. Omip  cepenoBuia
MPOTMOPIIAHUN MIBUAKOCTI PyXy. 3HAWTH 3aKOH 3MIHH a B
MIBUIKOCTI PyXy TOYKH, SIKIIO IIOYATKOBA IIBHUIKICTH

nopiBHioe 0.

Mignuii ky0, peOdpo SIKOro AOPIBHIOE @ =5 CM, pIBHOMIPHO HUTI(YBaBCs 3 yCiX
OokiB. 3Harouu, 10 Bara ioro 3MeHmmiIack Ha 0,96 r 1 BBaXarouu MUTOMY Bary
MiJil PIBHOIO 8 (F/CMZ), BU3HAYUTHU, K 3MEHIIWJIUCH PO3MIpU KyOa, TOOTO Ha
CKUIBKH BKOPOTHIIOCS peOpo KyOa.

Ha BiacTani C Bim 3aBogy A TPOKIAAAEThCA IO IpsAMIA 10 Mmicta B
sami3auns. Ilig SkuM KyTOM o J0 TPOSKTOBAHOI 3ai3HHUIN Tpeda MpPOBECTH
moce Bijg 3aBony A, mo6 J0cTaBKa BaHTaxXiB 3 A y B Oyrna HaiemeBIIorw,
SKIIO BapTICTh TEpeBe3eHHs | T/KM TO 1Ioce B m pas3iB JOpPOXKYa, HIK
3aJII3HUIIEIO?

€ npsMoKyTHUHM JHCT kepcTi po3mipoM 50 x 60 cM. Y 4OTUPHOX HOTO KyTax
BUPI3aI0Th OJIHAKOBI KBaJIpaTH Ta POOJISATH BIIKPUTY KOPOOKY, 3aTMHAIOYM Kpai
17 OpSIMUM KyTOM. SIka MakCUMaabHO MOXJIMBA MICTKICTh TaKO1 KOPOOKHU ?

Ha cTopiHIll KHATH APYKOBAaHWW TEKCT 3aiMae S M’ BepxHe 1 HUXHE TIOJIS
MalOTh JOPIBHIOBATH IO @ CM, TpaBe i JiBe — 1mo b i ¢ ¢cM BignmoBigHO. 3HANWTH
PO3MIPHU CTOPIHKH KHUTH, NP SKUX MOJIA 3aiiMal0Th MiHIMAJIbHY IJIOLLY.

Ha Tino0 nie cuna, npornopitiiina gacy. Kpim Toro, omip cepefoBuiia i€ Ha pyx
TiJIa 13 CUJIOK, IPOTOPIIMHOO MIBUIAKOCTI. 3HAUTH 3aKOH PyXY Tija.

Hamer y Burisal muiiHapa, 3aKpUTOrO KOHYCOM, MOOYIOBaHMWN HAa KPYTOBIiH
ocHOBI R 1 moBuHeH Matu 06’em V. Slkum mMae OyTH KyT NPHU BEPIIKMHI OCHOBOTO
nepepizy KoHyca, mo0 KITbKICTh MaTepially, SKWM TMiJe Ha BUTOTOBJICHHS
HaMmeTy, Oyyia HaltMeHII00?

[T miararyerbest 70 Oepera 3a JOMOMOTOIO KaHAaTa, KU HAMOTYEThCS Ha
KOJIOBOPOT 13 MIBUAKICTIO 3 M/XB. BU3HauuTH MWIBUAKICTH PyXy IJIOTY B TOM
MOMEHT, KOJIM HOTro BiJICTaHb Bim Oepera NOPIBHIOE 25 M, SKIIO KOJOBOPOT
po3milieHo Ha Oepe3i BUIlE Bl MOBEPXHI BOAW Ha 4 M.

[To mpsimMosiHIHOMY 1IOCe i€ eKCKypciiHuil aBToOyc. B cTOopoHi Bija 1mioce
po3TanioBaHUil manail, BiJi TOJIOBHOTO BXOAY SIKOTO ijie Iopora, TOBXKUHOIO b,
MepIeHIUKYIApHO 110 moce. Ha skiit BifCTaH1 BiJ TOYKU MEPETHUHY IUX JTOPIT
MOTPIOHO 3YNMUHUTH aBTOOYC, 100 €KCKYPCAHTU sSKHAWKpalile pO3IUBIIKCH 13

®
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aBToOyca (acaag manaiy, SKIIO J0BXuUHa acaxy mnamamy 2a 1 dacan
pO3TaIIoBaHUH il KyTOM 60° BIJTHOCHO I10C€e?

[IpssMOKyTHUH mMapainenemninea, Mo Mae JoBXuHY 42 cMm, mupuHy 30 cm 1
BUCOTY 18 cM, po3pizayii Ha OJHAKOBI HaWOLIbII KyOu. CKilbKU OyAe Takux

KyO1B?

. 2 .
[TpsmMokyTHY ninsHKY Miomero 900 M° HEOOXiJHO OTOPOIUTH IApKaHOM, Y
SAKOTO JBI CyMDKHI CTOPOHM KaM’sHi, a 1Bl 1HINI — JepeB’stHl. OguH MeTp

JepeB’aHOro napkany komrtye 10 rpH., a kaM gHoro — 25 rpH. Uu BUCTauYUTh Ha
noOynoBy napkany 2000 rpH.?

Pycna nBox pidok (B Mexax MeBHOI 00J1acTl) SIBISIOTH COO0I0 Mmapabony Yy = X
1 npamy X—Yy—2=0. [loTpiOHO 3’€HATU Il PIYKU TPSMOJIIHINHUM KaHAJIOM
HaliMEHIo1 JOBXHWHH. BKa3zaTh KOOpAWMHATH TOYOK HA 000X piuKax, SKi Mae
3’¢IHATH IIed KaHall.

Ceno A 3Haxomuthes Ha BiactaHl 18 kM Big moce. Ha moce 3a 30 kM Bifg
HaHOMIKYOT IO cella TOYKH IOCEe pO3TalioBaHo MicTo B. B aky Touky mioce
CJIi TIPOKJIACTU AOPOTY 13 cena, 1mob nuisx Big 4 10 B 3aliMaB SKOMOTa MEHIIIE
yacy, SKIIO MBUAKICTh PyXy 1o 1moce SO km/rof, a mo myTiBio — 30 KkMm/Tos.
Cepen ycix MpsSMOKYTHHUKIB, SIKi MAlOTh JIaHy IUIONLY S, 3HAUTH MPSMOKYTHUK 3
HaWMEHIIIOIO JA1arOHaJLIIO.

Cranuii 4,B,C He JnexaTb Ha OJHIA mpsMiid. Yepe3 HHUX MPOXOAUTH TpHU
NOpSMOJIIHINHI 3am3Huul. Bubparu wMicue ang OyaiBHULNTBA HadToOa3M 1
MOJYCTaHKIB (3YMUHOK Ha 3aJi3HUIN, 3 SKHUX 3I1ACHIOETHCS HACTYIIHE
TPAHCIIOPTYBAHHSI) TakK, 1100 cepeH1 BUTPATH Ha MEPEBE3CHHS OJHIET IUCTEPHU
Ha(TH, K1 3A1MCHIOIOTHCS OJIMH pa3 Ha JIEHb 3 KOXKHOI 3 3aJII3HUYHHUX BITOK,
Oynu miHiMansHUMU. [IpoBeCTH HOCHIIKEHHS.

CrpyMinb Boau oHTaHA JocsATae HaWO1IbIIO0I BUCOTH 4 M Ha BijcTaHi 0,5 M Bij
BEpPTHUKAJI, IO TPOXOJAUTh 4Yepe3 Touky O BUXOJy CTpyMEHsS. 3HAUTU BUCOTY
CTpyMEHS HaJl TOpU30HTOM Ha Bijctani 0,75 M Bix Touku O.

Cyma JOBXHHHM Ta 00XBaTy MOIITOBOTO MaKyHKa HE MOBHHHA MEPEBUINYBATU
150 cm. BusHauuTu po3Mmipu MaKyHKa HWIHAPUYHOT (OpMU HANWO1IBIIOrO
00’ eMy.

TenepoHHuil ApIiT AOBKUHOI 15M MPOTATHYTO BijJ CTOBMA, A€ BiH 3aKPIIICHUA
Ha BUCOTI 8M HaJl MOBEPXHEIO 3eMJIl, 10 OyAMHKY, JIe MOro 3aKpilUid Ha BUCOTI
20M. 3HalTH BiICTaHb MK OYJMHKOM 1 CTOBIIOM, MPUITYCKAIOYH, L0 JIPIT HE
TIPOBHCAE.

Tpu micta A, B, C posramosani Tak, mo <ABC =60°. OgHouacHo 3 MicTa A
BUXOJWUTHh aBTOMOOUTh, a 3 MictTa B — moi3a. ABTOMOOLTL pyXaeTbes y
HanpsaMky A0 B 3 mBuzkictio 80 km/roa., a moizg — g0 C 3 mBuakictio 50
KkM/ron. B sikuit MoMeHT yacy ( BiJ MOYaTKy pyXy) BIACTaHb MIDX IOI30OM 1
aBTOMOOLIIEM Oy/1e HAWMEHIIIO0, SIKIO | AB |= 200 KM?

Tpu nyuktu A4, B 1 C crnonydeHl OpsIMOJHIMHMUMH foporamu. Jlo Biapi3ka

. 1
Ioporu AB mipuisirae KBaApaTHE MOJI€ 31 CTOPOHOK  JIOBXKHHHU E‘AB; hi (o)

Biapi3ka noporu BC mpuiArae KBaJapaTHe MoJje 31 CTOPOHOI0 JOBXKHUHU ‘BC‘, a
1o Binpiska goporu AC mpuisrae AUIIHKA Jicy AOBXKUHOK | AC| 1 MIMPUHOIO
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4 xm. Tlnoma micy Ha 20 kM® Giblie CyMH IUIOL] KBAAPaTHHX IOJIB. SHANHTH
TJIOIITY JIICY.

Tynens y nepepisi Mmae GopMy MpSIMOKYTHUKA, 3aBEPILIEHOTO 3BEPXY MIBKPYTOM.
[Tnoma nepepizy TyHemo S. SIKUMU MaroTh OyTH PO3MIPU MPAMOKYTHHUKA, 1100
NEepUMETP TyHENI0 OyB HallMEHIIUM?

Typucr i€ 3 MyHKTY 4, pO3TalllOBaHOTO Ha II0CE, B MyHKT B, M0 3HaXOIUTHCS
Ha BijficTaH1 8 kM BiJ moce. Bincrtanb AB no npsimiid 17 kM. HIBuaKicTs TypucTa
10 1I0CE 5 KM/TOJ., 10 6e3A0pikKI0 — 3 kKM/Tol1. B sikomy Miclii oMy moTpiOHO
3BEpHYTH 3 1I0CE, 100 32 HAWKOPOTILINI Yac MPUNTHU B MyHKT B?

I3 menTpa cenuina BUXOASATH Bl BYJUIli: OJJHA HA MIBHIY, a iHIIA — Ha cxia. Ha
ONHIA BynwIl Tpeba 30yayBaTH INKOJNy, a HAa IHINK — JAWTSYANA CaJOK Ta
MPOKJIACTH MK HUMU Jopory. Ha sikiii BifCTaH1 BiJ IEHTpa CIiJ PO3MICTHUTH iX,
mo0 Jopora MK HHUMH Oylla HaWKOpPOTIIOKW, SKIIO IJIOIIa TPUKYTHHKA,
00MEKEHOI0 TpbOMa BKa3aHUMHM JOPOTaMH, Ma€ JOPIBHIOBATH S ?

VY maxoBoMy TypHipi Opanau y4acTh 2 y4HI CHOMOTO Kjacy 1 KUIbKa YYHIB
BocbMOro kjacy. CeMUKIAaCHUKU HaOpainu § O4OK, a KOXKHHM BOCBMHUKJIACHHUK
— mnopiBHy. BimomMo, 1m0 KOXHUH 3 KOXHUM TIpaB oAuH pa3. CKUIbKU
BOCBMUKJIACHUKIB OpaJii y4acTh B TYpHIpi ?

Uepes micTo A mpoxoauTh marictpaib. [l SkUM KyTOM 10 MaricTpali CIif
IPOKJIACTH JIOPOTY 3 cena B, mo0 vac pyxy BiJl B 10 4 6yB HaHKOPOTIINM, SIKILO
HIBUIKICTh PyXY MO JOPO31 B/IBIYI MEHIIIA IIBUAKOCTI PyXy [0 MaricTpali.
Yepes ceno A, oToueHe 3 yCiX OOKIB JIyraMH, MPOXOJUTh MpsiMa IIOCEHa
nopora. IlloceitHoto 1OpOroro 0 IMHA MOXKE PYXaTHUCh 31 MIBUAKICTIO 5 KM/TOJ,
a nyrom—3 km/ron (y Oyab-skoMy Hampsimi). Skuii MapupyT Mae oOpartu
J0MHA, 100 sSKOMOra HIBUAIIE MOTpanmuTH 3 cena A g0 xyropa B, skwuii
JIeKUTh Ha BiACTaH1 13 KM Bij cena i Skm Bij qoporu?

[[Ixonsap BUTpPATUB JEAKYy CyMy TPOIIECH HAa MOKYNKY MOpTdens, aBTOPYUKH 1
KHHTY. SIK110 6 mopTdens KOMmTYyBaB B 5 pa3iB ACHIEBIIE, aBTOPYYKa — B 2 pasu
JIenIeBIle, a KHUra — B 2,5 pas3u JeIIeBIle, Hi’XK HACTIPaB/i, TO Ta X MOKYIKa
komTyBasia 6 8 TpH. Skmo 6 moprdens KomTyBaB B 2 pas3u JEHICBIIIE,
aBTOpydka — B 4 pa3u JELIEBIIE, a KHUTa — B 3 pa3u JICLIEBIIE, TO 3a Ty X
MOKYNKY IIKOISAp 3araTtuB Ou 12 rpH. CKUTBKM KOIITYE BCS TOKYMKa 1 IO
JIOpOKYe: TOPTQENTh UM aBTOpyIKa?

Sk BuOpaTu Micie Jyis OyAIBHUIITBA CTAHINI HA MPSAMOJIHINHINA 3aTi3HUIN, SKa
oOcIyroByBaTUME HacelieHI MyHKTH A 1 B, po3MilieHi Mo oiHy CTOpPOHY BiJl
3aJII3HUII, TaK, 00 3aTpaTy Ha OYIBHUIITBO IIOCEHHUX JIOPIT, IO CIOIYYalOTh
Mmicta A Ta B 31 cranuieto, Oynu 0 MiHIMaJIbBHUMU?

Sk onTUManbHO PO3OUTH TPAIKY MPAMOKYTHOI (opMu miomiero 4 apu, o0
BUTPAaTU Ha Oropoxy Oynau MiHiManbHUMU? Po3B’s3atu 3amauy pi3HUMU
CIIOCOOAMH.

SAxi mapaMeTpu MaTUMeE IWIIHAP HAWOIBIIOTO 00°‘€EMy, BUTOUCHH 3 3aJ]aHOTO
PsIMOT0 KPYyroBOro KoHyca ?

Butpatun 3a roauHy Ha MJaBaHHSA JESIKOTO CyJHA 3 JOBUIBHOIO CTajoo
MIBUIKICTIO CKJIQMalOThCS 3 JBOX YAaCTHH: CTaJIOl, IIO MOPIBHIOE a TpH., 1
3MIHHOI, fKa MpOMopuLiiHa [0 KyOy IMIBHIKOCTI IaBaHHSA (KOeQilieHT
IPOMOPILIAHOCTI AOPIBHIOE Kk, k >0). 3 AKOIO MBHAKICTIO V IUIaBaHHS CyJIHA
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OyJle HallEeKOHOMHIIIUM, SIKIIO CYJAHY HEOOX1JHO MPOIUIUCTA 3 MYHKTY A B
MYHKT B, BIICTaHb MK SIKUMH JIOP1BHIOE S?

3 nyHKTIB 4 1 B, pOo3TallloBaHUX Ha BYJIHIISX, SIKI IEPETUHAIOTHCS M1 KyToM 60
", OJHOYACHO BUIk/DKAIOTh JIBa BEJIOCUIICUCTH B HampsaMKy mnepexpects C.
Uepes sikuit yac BiJCTaHb MK HUMU OyJle HaWMEHIION, SKIIO IIBUAKICTH
nepuioro Benocureaucra — 15 xkm/ron, apyroro — 12 km/rog, AC=9 kM 1
BC=6 xm?

J11s1 OTOPOIKEHHS IPSIMOKYTHOTO KBiTHHKA € | moronHnx mMetpiB citku. OpHa i3
CTOpiH KBITHHUKa TpPUJISTa€ 10 CTIHU. SIKUMU TOBHHHI OYTH CTOPOHH I[HOTO
KBITHUKA, II00 BiH MaB HAHOUIBITY TUTOTY?

[lomepeunnii  mepepi3  BIAKPUTOTO  KaHaly, IO

HiABOIUTE BOAY A0 TypOiHM, Mae ¢opMmy piBHOOIUHOI A\ / D
Tpanenii (HWKHS OCHOBa MEHINA BepXHbOi). [Ipu sikomy 7

KyTl Haxwily ¢ OOKIB «MOKpUH TEPUMETP» Mepepizy A

(mopxkuHa namanoi ABCD) Oyne HaiiMeHIIMM, SKIIO B C

wioma nepepisy ABCD Boau B kaHali JOpIBHIOE S, a

pIBEHBb BOJU JOPIBHIOE h?

VY miBKpyr pajaiyca R BHOHMCaHO PIBHOOIYHY Tparmeliro Tak, 10 OJHAa iI OCHOBa
30iraeThcs 3 JlaMeTpoM. SIke 3HAYEHHS KyTa ¢ MPU OCHOBI Tpamellii, 10 Mae
HaNOUIBIINNA TIEpUMETp?

Cepen ycixX NpsSMOKYTHUX TPUKYTHHKIB IUIOIII S 3HAWTH TOM, ISl IKOTO ILIOIIA
OIKCAaHOTr0 Kpyra 0yJie HallMeHILOO.

Jliif minbroBUX KaTeropiii ocid, AKMM HAJaHO NMPAaBO CKJAJATH BCTYIIHI
BUIIPOOYBaHHA (0c00M, 10 MNMOTPeOYHTH OCOOJMBHX YMOB CKJIAJAHHS
punpodyBanb) B HIIY imeni M. IL JIparomanoBa 3a pilleHHAM
IIpuiimajJbHOI KOMICii CTBOPHIOTHCS 0CO0JHBI YMOBHM [JIsl NPOXO/:KEHHS
BCTYIIHUX BUNIPOOYBAHb.

CTPYKTYPA BUIETY BCTYITHOI'O ®AXOBOI'O BUITPOBYBAHHS
(CIIBBECIJIN)

HauionanbHuii negarorivani ynisepcurer imeni M. I1. /IparomanoBa

Di3uKo-MaTeMATHYHUH (PAKYJIbTET

Cmynins:_mazcicmp
L'anysv 3nanv: 11 Mamemamuka i cmamucmuxa Bcerynne paxose

Cneyianvricms. 113 Ilpukiadna mamemamuxa BHIIPOOYBaHHA

Ha 6a3i cmynens/OKP:6axanasp, cneyianicm

EK3AMEHAIIMHAHA BUIET Ne 1

1. Mnuorowrenn Han yuciaoBumu mnoismu: C, R, Q (3BiIHICTP Ta HE3BIIHICTD,

kaHoHIYHA Gopma).OCHOBHA TeopeMa ainreopu.

2. Enementu Teopii irop.OCHOBHI MOHATTSA Teopii irop. MaTpuyHi irpu ABOX OCiO0.



[Tnatixua marpuisi. ['pa B yuctux crpaterisx. MinimakcHi ctaprerii. CiajoBa Touyka.
3mimmani cTpaTerii.3BeCHHS 3a/1a4i IPH IBOX 0Ci0 /10 3a/1a4l JIHIHHOTO MPOTpaMyBaHHS.
3. BsaemnooOepHeHi oneparii y MaTeMaTHIILi.

4. Ym mnanexate Toukun M,(2,-13), M,(33-2), M,(-10;2), M,(a;b;-1) onauii

. . A2x—4
IUTONIMHI, sgKmo a=Ilim

X8 3{/}_2 '

f(x)=x*+x*+x*+3x—-6.

b- MeHmuMHA JIHCHUA  KOpPIHb  MHOTOWIEHA

5. 3 yciXx NOpSIMOKYTHUX TPUKYTHHUKIB 13 3a/IaHOI0 IUIOHICI0 S 3HAWTH TaKui,
TIMOTEHY3a SIKOTO Ma€ HaMEHIIY JTIOBXKHHY.

3ameeporceno na 3acioanni IHpuiimanvnoi komicii HITY imeni M. I1. /I[pacomanosa
[Tpotokon Ne_Bim «__ » 06epe3ns2018p.

T'onosa gaxoeoi komicii / /
[Migmuc [pi3Buine, iM's, M0-0aTHKOBI
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