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1. Onuc HABYAJIHLHOI JUCHHUILTIHA

XapakTepucTuKa TUCIUTUTIHA
HaiiMeHyBaHHS TOKa3HUKIB 3a popmamu HaBUaAHHS
OeHHA

Bun pucuunninu 000B’s13K0Ba

MoBa BUKJIaJIJaHHsI, HABYAHHS Ta OLIHIOBAHHS yKpaiHChKa

3aranpHuil 00CAT KpEeAUTiB / TOIUH 8 /240

Kypc 1

CemecTtp 1,2

KinpkicTh 3MICTOBHUX MOJIYJIIB 3 PO3MOIIOM: 8

OO0csT KpeTuTiB 8

OO6c¢sr rouH, B TOMY YHCIIi: 240
AynauTopHi 112
MoyapHHI KOHTPOJIb 16
CemecTpoBHI KOHTPOJIb 60
CamocrtiitHa poboTa 52

dopma ceMecTpOBOT0 KOHTPOJTEO Ex3zamen

2. MeTa Ta 3aBJaHHS HABYAJIbHOI JUCHHUILTIHA

Poboua HaBuanbHa mnporpama 3 Kypcy «EnemeHTapHa MaremMaTHKa (IIPAKTHUKYM)» €
HOpMaTUBHUM J0KyMeHTOM KuiBcbkoro yHiBepcutery iMeHi bopuca I'pindyenka, sxkuil po3po6iieHo
Kaeaporo KOMIIOTEpHMX HAayK 1 MaTeMaTHKH Ha OCHOBI OCBITHBO-TIpodeciiiHOi mporpamu
MiArOTOBKU 3700yBauiB mepuoro (06akamaaBpChKOro) piBHS BIANOBITHO A0 HABYAIBHOTO IJIAHY
cnenianpHOCcTi 111 MaremaTrnka, HOBa pefakiiis sSIKoi 3aTBepykeHa BueHoro pagoro YHiBepcuTeTy
27.08.2020 p.

PobGouy HaBuanmpHy mporpamy yKIaJE€HO 3TiTHO 3 BHMOTaMH €BpPONEWCHKOT KPEeTUTHOT
TpaHcepHo-HakonuuyBanbHOi cucteMu (€KTC) opranizanii HaBYaHHS.

[Tporpama Bu3Ha4ae 00CSTM 3HAHb Ta YMIHb, SIKUMH [TOBUHEH ONAaHyBaTH 3700yBay MEPIIOro
(OakamaBpCbKOro) piBHSA BIAMOBIAHO JIO BHUMOT OCBITHBO-KBaJI(iKaIIiHOI XapaKTepHCTUKH,
ATOPUTMY BHUBYEHHS HaBYANbHOTO Marepiany mucuuiniian —«EmeMeHTapHa MareMaTHka
(mpakTUKyM)» Ta HEOOXiJHE METOAMYHE 3a0e3MEUeHHs, CKIAJ0BI 1 TEXHOJOTIIO OIIHIOBAHHS
HaBYAJIbHHX JIOCATHEHb CTYICHTIB.

HapuanbHa auciumiina «EneMeHTapHa MaTeMaTHKa (IIPAKTUKYM)» CKIIAJA€ThCS 13 BOCBMHU
3MmicToBUX MoxaymiB: Yucma Ta Bupasu; EnemenrapHi QyHkuii; PiBHSHHS Ta HEpIBHOCTI;
Tpuronometpis; PiBHSHHS Ta HEpiBHOCTI MiJBUINEHOI ckiamHocTi; [IpukmamHi TeKCTOBI 3amadi;
[Mnanimerpis; CTepeoMeTpisi.

O6csr auctmrtiag — 240 roaux (8 kpeauTis).

Memoto BUKIIQIaHHS HAaBYAJIbHOI JUCHUIUTIHA «EleMeHTapHa MaTeMaThka (TPaKTUKYM)» €
(dbopMyBaHHS Y CTYACHTIB CUCTEMH BIJNOBIIHUX 3HaHb, HABUYOK, TOCBiY, 3/110HOCTEN 1 CTaBIEHHS
710 HaBYAJIbHOT IUCLUILIIHY SIK LETJIMHKY Y Ipo¢eciiiHIi TATOTOBLI.

3aedanna monsrae y cucTeMaTH3alili W y3aralbHEHHI NPaKTHYHUX YMiHb 1 HaBUYOK
PO3B’sI3yBaTH CTaHAAPTHI 3a/1a4il €JIEMEHTApHOI MaTEeMaTHKHU, OTPUMAaHUX y LIKOJII; MIATOTOBI 0a3u
JUI YCHIIIHOTO 3aCBOEHHSA CTYACHTAMHM BMIOI MaTeMaTHKM (MaTeMaTHYHOTO aHamlidy, anredpw,
reoMeTpii Ta iH.), a TAKOX METOJMKM HaBYaHHS MaTeMaTUKH B IIKOJI, PO3BUTKY MpodeciiHuX YMiHb
1 HABUYOK Ta HAOYTTS HACTYIHUX KOMIIETEHTHOCTEH.

3azanvHi KomMnemeHmHocmi

3K-1 31aTHICTh 10 aOCTPAKTHOI'O MHUCIICHHS, aHAJi3y Ta CHHTE3Y
3K-2 3/1aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaLIIX
3K-3 3HaHHS ¥ PO3YMIHHS MPEIMETHOI 00s1acTi Ta mpodeciitHOT AisUTbHOCTI
3K-4 3/1aTHICTh CIUIKYBaTUCS JAEPKABHOIO MOBOIO SIK YCHO, TaK 1 MMCbMOBO



http://elibrary.kubg.edu.ua/view/divisions/is=5Fitmd/

3K-7 31aTHICTh YYUTHUCS 1 OBOJIOIIBATH CYyYaCHUMHU 3HAaHHIMH

3K-8 3/1aTHICTH 0 MOUIYKY, OOpOOKH Ta aHami3y iHQopMaIllii 3 pi3HUX JKepe

3K-9 3n1aTHICTh IpUMaTH OOIPYHTOBAHI PIIICHHS

3K-10 3/1aTHICTh MPAIIOBATH B KOMaH/II

3K-12 31aTHICTh NPAIIOBATH aBTOHOMHO

3K-13 Bu3HaveHiCcTh 1 HANIOJETIUBICTH MIOA0 MOCTABIICHUX 3aB/IaHb 1 B3SITHX 00OB’SI3KiB

Cneuyianvni (npeomemmni) KomnemeHmHuocmi

CK-1 3naTHicTh (HOPMYITIOBATH TPOOJIEMH MAaTEMAaTUYHO Ta B CHUMBOJBHIH (GOpMi 3 METOI
CHPOILIEHHS IXHBOT'O aHaJI3y 1 pO3B’sI3aHHSL.

CK-2 31aTHICTh IOJJABATH MaTeMaTHYH1 MipKyBaHHs Ta BUCHOBKHU 3 HUX y (hopMi, IpUAATHIHN IS
IJTLOBOT ayJauTOpii, a TaKOX aHaJ3yBaTH Ta OOTOBOPIOBATH MAaTEMAaTHYHI MipKyBaHHS
1HIIKX 0Ci0, 3aJy4eHHX /10 pO3B’sI3aHHA Ti€l caMoi 3aayi.

CK-3 30aTHICTh  3IMCHIOBATH MIPKYBaHHS Ta BHOKPEMJIIOBAaTH JIAHIIOKKU ~MIPKYBaHb
MaTeMaTUIHUX JOBEACHHIX Ha 0a3l akCIOMAaTHYHOTO IMiJXOMy, @ TAKOXK PO3TAIIOBYBATH IX
JIOTIYHY MOCTIIOBHICTb, Y TOMY YHCII BiJpPI3HATH OCHOBHI i/€i BiJ JeTanedl 1 TeXHIYHHX|
BUKJIAJIOK.

CK-4 31aTHICT KOHCTpYIOBaTH (hopMalnbHI JOBEICHHS 3 aKCIOM Ta IMOCTYJIATiB 1 BiAPI3HATH
PaBIONOIIOHI apTryMEHTH BiJl JOpMaIIbHO 0€3T0TaHHUX

CK-5 31aTHICTh 10 KIJIbKICHOTO MUCTICHHS

CK-6 3/1aTHICTh PO3POOJISITH 1 AOCTIIKYBATH MaTeMaTH4HI MOJIETI SIBUIIL, TPOLIECIB Ta CUCTEM

CK-8 3MaTHICTB 0 aHATi3y MAaTEeMaTHYHUX CTPYKTYP, Y TOMY YHCII 10 OI[iHIOBAaHHS
00TrpYHTOBAHOCTI i €)eKTUBHOCTI BUKOPUCTOBYBAHUX MAaTEMAaTUYHHX MiAXO/IIB

CK-10 31aTHICTh BUKOPUCTOBYBAaTH OOYHMCITIOBAJIbHI IHCTPYMEHTHU ISl YHCEIBHUX 1 CHUMBOJIBHUX
PO3paxyHKIB.

CK-11 3MaTHICTH 3aCTOCOBYBATH MaTeMaTW4Hi ()akTH, TEOPEMH, METOIN W aJrOpUTMH, MaKeTH

IPOTPaMHOr0 3a0e3MeueHHs [0 PpO3B’sI3yBaHHSA MNPHUKIATHUX 3a1ad 13 pi3HUX cdep
KUTTEISIBHOCTI JIFOJAMHU ¥ CYCHIbCTBA.

3. Pe3ysbTaTu HABYaHHSA 32 TUCHHUILIIHOIO

VY pe3ynbTaTi BUBYCHHS HABYAIBHOI IUCIUILTIHY CTYJCHT TOBUHEH
3Hamu i po3ymimu:

- KJII0YOBI ()aKTH 3 PI3HUX CKJIAJIOBUX YACTHH €JIEMEHTAPHOI MaTEMAaTHKH;

- METOJU Ta CIIOCOOM MEePEeTBOPEHHS AIreOPUUHHUX BUPA31B;

- TUIIOBI BUJU PIBHSIHB, HEPIBHOCTEH, CUCTEM Ta METO/IU IX PO3BS3aHHS;

- OCHOBHI ()OPMYJIH 3 PI3HUX CKJIaJIOBHX YAaCTHH €JIEMEHTAPHOI MaTeMaTHKH;

- MeXI1 3aCTOCYBaHHS THX YM IHIIUX MaTEMaTHUYHUX TE€OPii, METO/IIB, IHCTPYMEHTIB.

emimu:

- pO3B’sI3yBaTH TUIOBI MaTeMaTHUH1 33/1a4i 3 €IEMEHTApHOT MaTEMAaTUKH;

- OI[IHIOBATH JIOIIJIBHICTh BUKOPUCTAHHS MaTEMAaTUYHUX METOIB /IS PO3B’I3aHHS 3a7a4;
- 3/1IACHIOBATH MEPETBOPEHHSI aNTreOpUUHUX BUPA3iB,;

- pO3B’sI3yBaTH PIBHIHHA, HEPIBHOCTI Ta iX CUCTEMHU;

- MOJIENIIOBATH 3a JIONOMOTOI0 pIBHSAHb peajbHI CHUTYyalii, IMOSCHIOBAaTH 3700YTi
pe3ynbTarty;

- BOJ'IOI[iTI/I MCTOdaMH I[OCJ'IiI[)KCHH}I 3aga4 MaTCMaTU4YHUMHU MCTOJJaMU;



- I0OKa30BO MIPKYBaTH ¥ apryMEHTOBAaHO MOSICHIOBATH CBOI i1,

~ KOpHUCTYBATUCA YCHOIO Ta IMCbMOBOIO MAaTCMAaTUYHOIO MOBOIO.
Ta JOCAT'TH HACTYITHHUX

Hpozpamuux pes3yjivmam i6 HAGUAHHA

PH-1

3HaTH OCHOBHI €TaNu iCTOPUYHOTO PO3BUTKY MaTeMaTHYHUX 3HAHb 1 APaIUrM, PO3YMITH
Cy4acHI TeHJICHIIIi B MaTEMaTHII].

PH-3

3natu npuHIUIY modus ponens (IIpaBUIJIO BUBEICHHS JIOTIYHUX BHUCJIOBIIOBaHb) Ta modus
tollens (moBemeHHS Bl CYIPOTHBHOTO) 1 BUKOPUCTOBYBATH YMOBH, (DOPMYITFOBaHHSI,
BHUCHOBKH, JOBEJACHHS Ta HACIIAKH MaTEMAaTUYHHUX TBEP/IXKCHb.

PH-4

Posymitu pyHmaMeHTampHy MaTeMaTUKY Ha PiBHI, HEOOXITHOMY JUIsl TOCATHEHHS 1HITUX
BHUMOT OCBITHBOI IPOTPAMHU.

PH-7

[TosicHrOBaTH MaTeMaTHYHI KOHIICTIIIIT MOBOIO, 3p0O3yMIJIOIO ISl He(axiBINB y rary3i
MaTEMaTHKH.

PH-8

3niiicHIoBaTH NpoeciifHy MTUChMOBY 1 YCHY KOMYHIKAI[iI0 YKPaiHCHKOK MOBOKO Ta OJTHIEIO 3
1HO3EMHUX MOB

PH-10

Po3B’s3yBarTy 3a/1a4i MPUIATHUMU MaTEMAaTHIHUMH METOIAMH, TICPEBIPSATH YMOBH BUKOHAHHS
MaTeMaTHYHUX TBEP/KCHb, KOPEKTHO NMEPEHOCUTH YMOBH Ta TBEP/DKCHHS HA HOBI KJIACH
00’€KTIB, 3HAXOJWTH ¥ aHATI3yBaTH BIAMOBITHOCTI MiXk ITOCTABJICHOIO 3a7a4ueio U BIIOMUMU
MOJIETISIMH

PH-11

Po3B’s13yBaT KOHKpETHI MaTreMaTH4Hi 3ajadi, ki cpopMmyinboBaHo y (opmanizoBaHOMY
BHTJISI/I; 3/IIMCHIOBATH 0a30B1 MEPETBOPEHHS MaTEMAaTHYHUX MOJIEIICH

4. CTpyKTypa HABYAJIbHOI AUCHHUILIIHU

Po3znoain
TOJXHH MikK
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Cemecmp 1-u
3microBuii MmoayJb 1. Uncna ta Bupasu
Tewma 1. JliticHi yncia Ta YUCIOBI BUpa3u. Moysb A1MCHOTO YncIa. 8 6 5
Bupasu 31 3miHHEMU. TOTOXHOCTI
Tema 2. BigHomenHs i nponopiii. BincoTku. 3 2 1
Tewma 3. Yucnosi HepiBHOCTI. BractuBocTi 3 2 1
Tema 4. JloBeneHHs1 HepiBHOCTEeH. JlesKi KIIaCU4YH1 HEPIBHOCTI 6 4 2
MonynbHHN KOHTPOJIb 2
Pazom | 22 14 | 6

3micToBuii MmoayJb 2. EnemenTapHi pyHkuii

Tema 5. Knacu ¢ynkuiii. EnemMenrapue nociipkeHHs QyHKIIN.

(o))
w

9
Tema 6. I'padiku QyHKIIII: YUTaHHS Ta TEOMETPUYHI IEPETBOPEHHSI. 9 6 3
MonynbHHI KOHTPOJIb 2

Pazom | 20 12 | 6

3micToBuii MoayJib 3. PIBHAIHHSA Ta HePiBHOCTI




Tema 7. PanionanbHi piBHAHHS i HepiBHOCTI. PIBHSHHS Ta HEPIBHOCTI 3

9 6 3
MOJTyJIEM
Tema 8. HaiimpocTii ippanioHajibHi piBHSIHHS i HEPIBHOCTI 6 4 2
Tewma 9. I[lokazHukoBi Ta JorapudMidHi pIBHIHHS i HEPIBHOCTI 6 4 2
MonysbHUI KOHTPOJIb 2
23 14 7
3micToBuii MoayJib 4. Tpuronomerpis
Tema 10. Tpuronomerpuuni QyHKIii AilficHoro aprymenty. O6epHeHi 6 4 5
TPUTOHOMETPUYHI QYHKITIT
Tema 11. ToToxHI IEPETBOPEHHS TPUTOHOMETPUYHUX BHPA3iB 6 4 2
Tewma 12. TpuronoMeTpuyHi piBHSIHHS Ta HEPIBHOCTI 8 6 2
Tema 13. Haiinipocrimii piBHSIHHS Ta HEPIBHOCTI, 10 MICTATHh OOEpHEHI 3 5 1
TPUTOHOMETPUYHI (DYHKITIT
MonynbHUN KOHTPOJIb 2
Pazom | 25 16 7
IlinroroBka Ta NPOXOI:KEHHSI KOHTPOJIbHHUX 3aX0/1iB 30
Pa3zom 3a Cemectp 1 | 120 56 26
Cemecmp 2-u1
3micToBuii MOIYJIb 5. PIBHSIHHSI Ta HEPIBHOCTI MiABUIIEHOT CKJIATHOCTI
Tema 14. K0M6iHOBaHi PIBHSIHHS 1 HEPIBHOCTI, BIJIMiHHI BiJI 10 6 4
HaUIPOCTIIIHUX.
Tewma 15. PiBHsIHHS 1 HEPIBHOCTI 3 mMapaMeTpaMu 12 8 4
MonyibHUI KOHTPOJIb 2
Pazom | 24 14 8
3microBuii MmoayJn 6. [IpukiaaHi TeKcTOBI 3aaa4i
Tema 16. 3amadi Ha YMCITOBI 3aJI€KHOCTI, MPOMOPILi, BIZICOTKH 5 3 2
Tema 17. 3anadi Ha pyx 6 4 2
Tewma 18. 3amadi Ha CIUTBHY pOOOTY 4 3 1
Tema 19. 3agaui Ha crIaBU, CyMillli, PO3YUHU 5 4 1
MonynbHUNH KOHTPOJIb 2
Pazom | 22 14 6
3microBuii MoayJb /. IlnaniMeTpis
Tema 20. Metoau po3B’a3yBaHHs IJIaHIMETPUYHUX 3a/1a4: T€OMETPUYHUH, 8 6 5
anredpaidyHuil, KOOPIMHATHUM, BEKTOPHUIM
Tewma 21. [InanimeTpuyHi 3a1a4i Ha TOBEACHHS 6 4 2
Tema 22. [1naniMeTpuyHi 3aJa4i Ha MOOYIOBY 6 4 2
MonynbHHNH KOHTPOJIb 2
Pazom | 22 14 6
3micToBuii MoayJb 8. Ctepeomerpis
Tema 23. IIpsimi 1 IVIOMIMHHU B IPOCTOP1 7 4 3
Tema 24. MHOTOTpaHHUKH i Tiila 00epTaHHS 13 10 3
MonynbHHN KOHTPOJIb 2
Pazom | 22 14 6
IligroroBKa Ta MPOXOI:KEHHSI KOHTPOJIbHHX 3aX0/1iB 30
Pa3om 3a Cemectp 2 | 120 56 26
Yceboro | 240 112 52

5. [Iporpama HaBYAJIbHOI JMCUMILIIHU Ta Pe3yJIbTATH HABYAHHS




3MicT HaBYAJILHOT0 MaTepiaxy

OCHOBHi BUMOT'H 10 MATEMATHYHOIT
NiArOTOBKH

JiiicHi yncJIa Ta YUCJI0BI BUpa3u.

[TonsTTS PO HATYpaNIBHI, I,
parfioHabHi, IiACHI Yncia. 3B'I30K

Mik MHOxkuHamMu HaTypanshux (N ),
uimux (Z ), paionansaux (Q ),

niticaux (R ) uncen.

[ToninpHICTh HATYPATBLHUX YHCEIL.
ITpocri i cknaneni uncna. Po3kian
HATYpaJIbHOTO YKCIIAa HAa IPOCTI
MHOKHUKH. HaltO1npmmii crinmpHui
IUIBHUK Ta HAMEHIIIE CIIILHE
KpaTHE HaTypajlbHUX YHCEI.

MeTtoa MaTeMaTuIHOI 1HyKIIi1

YucioBi MPOMIKKH.

Apudmernuni aii 3
palioHaJIbHIUMH YUCIIAMHU.

Monynb aificHOTO Yncia Ta Horo
OCHOBHI BJIaCTHBOCTI.

[onsarTs mpo kopiuk N -ro
crerneHs Ta apudMeTHIHU KopiHp I
-r'0 CTEMeHs Yucia a.

[TepeTBOpEeHHSI YUCIIOBUX BUPA3iB,
IO MICTATh PaUKaIH.

CrerniHb 3 JIHCHUM IMOKa3HHUKOM:
O3HAYEHHS, BJIACTUBOCTI.

[TepeTBOpEHHS YUCIIOBUX BUPA3iB,
1110 MICTATh palliOHaNbHI CTETEH.

Jlorapudm yucna. Jlorapupmiuni
ToTOXHOCTI. [lepeTBopeHHs
YHCIIOBUX BUPA3iB, 110 MICTATH
JorapupMmMH.

Cepenne apudmeTnyHe Ta
CepeHE TEOMETPUYHE YHUCEIL. 3B'A30K
MK HUMH.

BrnacTtuBocTi 4rcIoBUX
HepiBHOCTEH. MeToIu TOBEICHHS
HepiBHOCTEH

CryneHt mae:

3HATHU:

SIK1 YHMCTIa HA3UBAIOTh HATYPATLHUMU,
[IJTUMH, PAIliOHAILBHUMH, IHCHUMH,
CITIBBIHOIIEHHSA MK YUCIIOBUMU
muoxunamu N cZ cQc R;

10 TaKe MPOCTE, CKJIAICHE YUCIIO;

[0 TaKe HAHOIIbIINN CIIUIBHUN JIILHHUK Ta
HalMEHIIIe CIiJIbHE KpaTHE HATypaJbHUX
4yuceln;

O3HaKW MoAUIbHOCTI Ha 2, 3, 9, 5, 10, 25;
OCHOBHY BIIACTUBICTH Jpo0Y;

HAa3BU 1 O3HAYCHHS YHCIIOBUX TIPOMIKKIB
(Bimpi3oK, IHTEpBAJI TOIIO);

110 paIlioHAJIbHE YUCIIO MOYKHA
NPEACTaBUTH Y BUIJIAII 3BUYAHOTO Ipo0y,
a TaKOX y BUTJIAJIl CKIHUEHHOTO 200
HECKIHYEHHOTO JIECSITKOBOTO MEPIOTUIHOTO
1po0y;

110 ippalioHaIbHE YHCIIO (YUCIIO, SKE HE €
parioHaIbHUM) — 1€ HECKIHYCHHUH,
HETIePIOANYHUHN JTeCATKOBUHN Api0;
03HAYEHHS, TCOMETPUYHHUHN 3MICT 1
BJIACTUBOCTI MOZYJIS JiHICHOTO YUCIIa;
03Ha4YEHHS KOPEHs N-TO CTEICHS Ta
apuGMEeTHIHOTO KOpPEHS N-TO CTETICHS
4yucia a,

BJIACTUBOCTI apU(PMETUUHOTO KOPEHS;
O3HAYEHHS CTEICHS 3 IIMCHUM MOKAa3HUKOM

a’,a"(neN, n>1), at,

aﬁ(m,neN,n;tl), aP(p>0),

a“(a eR);
BJIACTUBOCTI CTEIEHS;
O3HAYEHHI Iog a b ;

norapupMiuHI TOTOKHOCTI (OCHOBHA
JorapugmivyHa TOTOXKHICTb, JJorapupm
no0yTKY, 4aCTKH, CTeNeHs, popmyna
Mepexo/1y JI0 1HIIIOT OCHOBH);

10 TaKe cepeHe apupMETUIHE 1 CEepeTHE
reOMETPUYHE YUCel, SKHH 3B'SI30K MIXK
HUMU;

YMITH:

KOPHCTYBATHUCS O3HAKaMH MOIUTBHOCTI
HaTypaJIbHUX YHCET;

PO3KJIACTH HaTypajbHE YUCIO Ha MPOCTI
MHO>KHHKH;




3/n

3MicT HaBYAJILHOT0 MaTepiaxy

OCHOBHi BUMOT'H 10 MATEMATHYHOIT
NiArOTOBKH

- TPEICTaBUTH 3BUYANHMIA qpi0 y BUTIISI
JIECATKOBOTO;

- TEPeTBOPHUTU CKIHUECHHUH 1 HECKIHUCHHU I
NepioIMYHUIN JIECATKOBI IpoOU y 3BUYAliHI;

- BHUKOHYBarTu apupMeTHuHi aii 3
palioHaAILHUMH YUCIIAMH, 3HAXOAUTH
3HAUEHHS YHCIIOBHUX PAIlliOHATBHUX
BHUpPAa3iB;

- BUKOPHCTOBYBATH BIIACTUBOCTI
apu(METHYHOTO KOPEHS Ta CTETIeHS,
BUKOHYBATH IEPETBOPEHHS YHCIIOBHX
BHUPA3iB, 110 MICTATH PAUKAJIH 1 CTEIICHI;

- BUKOHYBATH TOTOXHi IIEPETBOPEHHS
YUCJIOBUX BUPA3iB, 10 MICTSTh
aorapudmu;

- 3HAXOJUTH CepeaHE apu(METHUHE i
CepeHE TEOMETPUYHE YHCET;

- PO3B’S3yBaTH HAUIPOCTINI PIBHAHHA 1

HEpIBHOCTI 3 MOJTyJIeM (‘X‘ =a, ‘X‘ >a,
x| <a);

- KOPHUCTYBATHUCS METOJIOM MaTeMaTUIHOT
THIYKIIT U1 TOBEACHHS TBEP/KEHb, SIKi
3aJIeKaTh BiJl HATYPAIBHOTO YHUCIIA.

- BUKOPHCTOBYBATH CTaHIApTHI IPHHOMU
JUTSL JIOBEJICHHSI HEPIBHOCTEH

Binnomenns

i mponopuii. Bixcorkn

Binnomenus. OcHoBHa
BJIACTUBICTH BIJTHOIICHHS (IpO0Y).

[Tpomnopis. OcHoBHA
BJIACTUBICTH MPOMOPIIIi.

[Tponopuiiine Mij€HHS YUCEIL.

[Tpsima 1 06epHEHa PONOPIIiiHI
3aJIeKHOCTI.

3HaxopKeHHS ApoO0y Bija yucia
Ta YKcia 3a oro qpooom.

Bincotku (npouentu). OcHOBHI
THUIIW 337124 Ha BiJICOTKH:
3HAXOKEHHS BICOTKIB BiJ TaHOTO
qrclia, 3HaXO0/PKCHHS YHclia 3a Horo
BiJICOTKOM, BCTAHOBJICHHS SKHM
BiJICOTOK BiJl JAHOTO YHCTIa CKJIAae
1HIIIE JTaHe YHUCIIO.

[ToHATTS PO KPYroBi Aiarpamu.

dopMyIH MPOCTHX 1 CKITATHUX

BiJICOTKIB. 3aj1a4i Ha MPOCTI 1 CKJIaTH1
BIJICOTKH.

CryneHr mae:

® 3HaTHU:

- OCHOBHY BJIaCTUBICTb JIpo0Yy;

- 10 TaKe MPOIOPIIis;

- OCHOBHY BJIaCTHBICTb MPOTOPLIIi;

- 110 Take mpsiMa 1 o0epHEeHa MPONOPLINHHI
3aJIEKHOCTI;

- IO TaKe BIJCOTOK (MPOIICHT);

®  YMITH:

- CKOpOYyBaTH Jpodu;

- 3BOJIMTH JIpOOU JIO0 CMJIBHOTO 3HAMEHHHKA;

- 3HAxXOJUTH HEBIJOMUI WJIeH NPOIOpII;

- JIUIATHU YUCJIO y JAHOMY BIJHOIIEHHI;

- 3alMCyBaTH BIACOTKHU Y BUIJISII
JIECATKOBOTO JIpo0Y;

- 3HaXOJUTH JIpi® abo BiICOTKH Bif yuCna i
YHUCII0 3a Horo 1po6oM abo BIICOTKOM;

- BCTaHOBIIIOBATH, KM BIJICOTOK CKJIa/1a€
OJTHE YHCJIO BiJI 1HIIOTO;

- OynyBatu 1 YUTaTH KPYTOBI Aiarpamu;

- pO3B’sA3yBaTH HAMMIPOCTINI 3a/1a4i Ha
MIPOCTI 1 CKJIAJIHI BiJICOTKH.

EnemenTaphi ¢pyHkuii

[ToHsATTS po QyHKLIIO.

CryneHT mae:




3/n

3MicT HaBYAJILHOT0 MaTepiaxy

OCHOBHi BUMOT'H 10 MATEMATHYHOIT
NiArOTOBKH

Crnioco6u 3amanast QyHKIIIT.

I'padix pynkmii. [Tobymzosa
rpadika ¢pyHKIii METOTOM
TE€OMETPUYHUX MIEPETBOPEHb.

OcHOBHI KJ1acu QyHKITIH:
MOHOTOHHI (3pOcCTaroui, CrajHi,
HECTAaJIHi, HE3pOCTal0yi); 0OMEKeHi;
napHi, HEMapHi; MePi0IUYHI.

Yuranus rpadika GyHKIii.

[ToHATTS PO 0OOPOTHICTH (HYHKITIT
Ta o0epHeHy QyHkiiro. Kpurepiit
000POTHOCTI.

Brnactusicts rpadikiB B3aeMHO
obepHeHUX (YHKIIIN.

3Hax0/pKEeHHST 00epHEeHOT PyHKIIIT
1o (pyHKIii, 3aJaHOT aHATITUYHO.

® 3HaTH:

- 110 Take QYHKIIis, He3alle)Ha 3MiHHA
(aprymeHT), 3asie’kHa 3MiHHa ((PYHKITIS),
o0acTe BU3HAUCHHS, 001aCTh 3HAUYCHb
ynxuii;

- sIKi € criocoOu 3aanHs (PYHKIIT;

- 110 Take rpadik GyHKIIIT;

- 110 Take 00opoTHA (PyHKIis, KpUTepii
000POTHOCTI; IO Take o0epHEeHa (YHKITIS
JI0 JaHOoi;

- IO Take 3pocTraroya (CrajHa, HecraaHa,
He3pocTaroua) PyHKIIiS; sIK 15 BJIaCTUBICTh
BiI0OpakaeThes Ha rpadiky GyHKIIIT;

- siKa (QYHKIIiS HA3UBA€ETHCS OOMEXKEHOIO,
HEOOMEXKEHOI0; K 15l BIACTUBICTh
BijoOpaxaeThCs Ha Tpadiky HyHKIIIT;

- 110 Take napHa (HemapHa) QpyHKIIS; K 115
BJIACTUBICTH BitoOpakaeTbest Ha rpadiky
GbyHKIIT;

- siKa QYHKIIiS HA3UBAETHCS MEPIOJUYHOIO;
SKY BJIACTUBICTh Ma€ Tpadik nepiogndHoi
GyHKIIIT;

- 10 Take Hy’l QYyHKIII, sk 3a rpadikom
bynkuii 3HalTH 11 HYTI;

® YMITH:

- 3HaXOJUTH 00JIaCTh BU3HAYCHHS (PYHKIIIT,
3a7aHOl aHAIITHYHO;

- ans (yHKI1, 3aaH0T aHAIITUYHO,
3HAXOJUTH 11 3HaYEHHS Y BKa3aH1i TOYIII;

- JIOCHIJKyBaTW Ha MapHICTh (HEMapHICTb)
¢GyHKIIII0, 337]aHy aHAJIITUYHO;

- Ui QaHAMITUYHO 3a/1aHoi PpyHKIIIT
3HAXOJIUTU O0EpHEHY (PYHKIIIIO, SIKIIIO0 BOHA
ICHYE;

- Marouu rpadik GyHkIii f(x), OymysBartu
rpadiku Qpynkiiin f (X - a), f(x)+b,
f(kx), k>0, k=1, mf(x), m>0,

m=1, f(-x), - f(x), f(kx-a),
mf (kx—a)+b, (x)). |f(x). |f (x|

- ywuratu rpadik QyHKuii, TOOTO 3a
normomororo rpadika ¢pyskrii f (X)
3HAXO/UTH:

1) o6nacTh BU3HAYEHHS Ta 001aCTh 3HAYEHD
GyHKIIT;

2) 3Ha4yeHHs QyHKIIi y 3a1aHiil TOYIIi;

3) 3a BimomuM 3Ha4yeHHsa QyHKIi Y, BKazaTn
TOUKy X, Taky, mo f (Xo ) =Yo;
4) Hyni QyHKIT;




3/n

3MicT HaBYAJILHOT0 MaTepiaxy

OCHOBHi BUMOT'H 10 MATEMATHYHOIT
NiArOTOBKH

5) nmpomixku, ne QpyHKIis gonaTHA (Big €MHa,
HEeB1JI’€MHa, HEJI0/1aTHA);

6) MpPOMIXKKM MOHOTOHHOCTI (DYHKIIIT;

7) Haiibinpie (HafiMeHIe) 3HaueHHS (PYHKIII,
SIKIIIO BOHO iCHYE;

8) kopeni piBusiaHs f (X) =a,

9) po3B’s3ku HepiBHOCTEH f (X) >a,

f(x)<a;
10)BcTraHoBIIOBATH, YH € (DYHKIIis

00MEXEHO10, IMapHOIO (HEMapHOIO),
MEPI0IUIHOIO;

Panionaanni

BHPAa3H 3i 3SMIHHUMH

[ToHsATTS BHpa3y 13 3MIHHHMH,
Horo o0JiacTi BUBHAYCHHS
(ToMyCTUMUX 3HAUEHBb 3MIHHUX ).

OnHousneH, MHOTOWIEH, APOOOBO-
palioHaIbHUI BUpa3.

DopMyIH CKOPOYEHOTO
MHO>KEHHs. Po3kiaj MHOTO4JIEHIB Ha
MHOKHUKH.

ToToxkHi IepeTBOPEHHS
palioHaJIbHUX BUPa3iB.

KBanpatuuii Tpuuiien. Po3kian
KBaJIPATHOTO TPUYJICHA HA
MHO>KHUKH.

CryneHt mae:

® 3HaTH:

- IO TaKe BUPA3 i3 3MIHHUMHU, HOTO 0071aCTh
BU3HAYEHHS (JIOMYCTUMHUX 3HAYCHb
3MIHHUX ).

- 10 TaKe pallioHaJbHUM BUpa3 (LUIKH 1
JIpOOOBUIA);

- 10 TaKe TOTOXHO PiBHI BUPa3H,
TOTOXKHICTB;

- 110 03HaYa€ BUKOHATH TOTOXKHE
NIEPETBOPEHHS BHPA3y;

- (dopMyIIH CKOPOYEHOT'O MHOKEHHS:

—b%*=(a—b)a+b);

(a+b) =a® +2ab+b?;
(axb)®=a%+3a%p+
+3ab® +b°;

a+b3 a+b)(a ab+b2)'

(bopMmyiy po3KiIany Ha MHOKHUKH
KBaJ[paTHOTO TPUYJICHA,

®  yMITHU:

- pO3KJaJaTH Ha MHO>KHUKU MHOTOYJICHH,
KOPHCTYIOUYHCH (hOpMyTIaMH CKOPOYEHOTO
MHOXEHHSI, METOJIOM I'pyITyBaHHs,
BUHECEHHSIM CITUTFHOTO MHOXKHHKA 32
TYKKH, (HOpMYJIOI0 PO3KIIay Ha
MHOYKHUKH KB/IPAaTHOTO TPHUJICHA;

- BUJAUIATH 13 KBaJPaTHOT'O TPUUJICHA
KBaJ[paT JIBOYJICHA;

- CKOpodyBaTH JApoOOBO-paIlioHaIbHI
BUpPa3H,

- 3BOJUTH JpoOOBi BUpPaA3H JI0 CHIIBHOTO
(HalIMEHILOro CHIJILHOT0) 3HAMEHHUKA;

- BUKOHYBATU TOTOXHI IEPETBOPEHHS
palioHaTbHUX BUPa3iB, BUKOPUCTOBYIOUH Y
KOMILIEKCI TOTPiOH1 MepeTBOPEHHSI.
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Ne . . OCHOBHi BUMOT'H 10 MATEMATHYHOIT
3MicT HABYAJIBLHOI'0 MaTepiaay .

3/n NiArOTOBKH

o. PiBHsiHHSI | HepiBHOCTI

[ToHsATTS piBHSIHHS, HEPIBHOCTI 3
OJTHIEI0 3MIHHOIO (OTHUM
HEB1JIOMHUM ), 00J1aCTi BU3HAYCHHS
(oGuyacTi JOMyCTUMUX 3HAYCHB
3minHO1 — O/]3) piBHSIHHS
(HepiBHOCTI), KOpEeHs piBHSHHS,
PO3B’S3KY HEPIBHOCT1, MHOKUHH
PO3B’A3KiB PIBHAHHS (HEPIBHOCTI).

PiBHsIHHS (HEPiBHICTB)-HACTIIOK,
PIBHOCHIIBHI PIBHSIHHS 1 HEPIBHOCTI.
Teopemu 1po piBHOCHIIbHICTh
PIBHSHB 1 HEPIBHOCTEH.

CucreMu Ta CyKymHOCTI
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO iX
PO3B 30K, MHOKMHA PO3B’S3KiB.

Cucremu piBHSHB 3 KiJTbKOMa
3minauMu, O/13, po3B’s30K,
MHOKHHA PO3B’S3KiB, MOHATTS PO
PIBHOCHJIBHICTB. Teopemu mpo
PIBHOCHIIBHICTH CHCTEM PiBHSHb.

I'padiunmii ciocid
pPO3B’SI3yBaHHSI CHCTEM PIBHSHB 3
JBOMa 3MiHHUMHU (HEBITOMUMHU ).

Mertop inTepBatiB
PO3B’sI3yBaHHS PIBHSIHB 1
HEpPIBHOCTEH.

JIiniitHi, KBaapaTHi, IpoOOBO-
paiioHaNbH1 PIBHSHHS Ta HEPIBHOCTI 1
1X CUCTEMHU.

IppamioHanbHi piBHSIHHA 1
HEPIBHOCTI.
Po3B’s13yBaHHS MOKa3HUKOBUX 1
Jorapu(MiuHUX PIBHSIHD,
HEpIBHOCTEH, CUCTEM PIBHSHB Ta
HEpIBHOCTEH.

CryneHt mae:
3HATH:
110 TaKe PiBHSIHHA (HEPIBHICTB) 3 OJHIEIO
YU KIJIbBKOMAa 3MiHHUMH;
110 Take oonacthk BusHaueHHs (O/13)
PIBHSIHHS, HEPIBHOCTI;
YHUM BIIPI3HSIETHCS PIBHSHHS BiJ
TOTOKHOCTI;
10 TaKe KOPiHb (PO3B’SI30K) PIBHSHHS;
10 TaKe MHOKMHA PO3B’S3KiB PIBHSHHS;
10 TaKe HEPIBHICTH 31 3MIHHOIO
(HEBIIOMUM);
II0 TaKe PO3B 30K HEPIBHOCTI;
110 TaKe cucTeMa (CyKYIHICTh) piBHSIHbD,
HEPIBHOCTEH; 110 € PO3B’SI3KOM CUCTEMHU
(cykymHOCT1);
110 O3HAYa€ PO3B’SI3aTH PIBHIHHS
(HepiBHICTh, CUCTEMY, CYKYITHICTh PiBHSHb,
HEpIBHOCTEN)
SIK1 PIBHSHHS (HEPIBHOCTI, CHCTEMH)
HA3WBAIOTHCS PIBHOCHIIBHUMU;
10 TaKe PiBHSAHHS (HEPIBHICTH )-HACIIIOK;
TEOPEMU PO PIBHOCUIIBHICTH PiBHSHb,
HEPIBHOCTEH, CHCTEM;
CTOPOHHI KOPEHI PiBHSIHHS 3 OJTHIEIO
3MIHHOIO;
y SIKUX BUIAJIKaX MepeBipKa KOPEHIB
(po3B’s3KiB) € HEB1JI’EMHOIO CKIIAZIOBOIO
PO3B’s13aHHS PIBHSAHHS (CHCTEMU PIBHSHB);
K1 IEPETBOPEHHS MOXKYTh ITPU3BECTH /10
BTpaTH KOPEHIB (pO3B’s3KiB) PIBHSHb 1
HEpIBHOCTEH;
10 3HAYUTh rpaiuHo po3B’A3aTH PIBHAHHS
(HEepiBHICTB) 3 OJIHIEIO 3MIHHOIO, CHCTEMY
PIBHSIHB (HEPIBHOCTEH) 3 TBOMA 3MIHHUMU;
B YOMY CYTh METOJly IHTEPBAJIB
PO3B’sI3yBaHHS PIBHSIHb 1 HEPIBHOCTEH;
1110 3HAYUTh PO3B’A3aTH PIBHAHHSA
(HEepi1BHICTb) 3 MAPAMETPOM.
YMITH:
3HaXOAUTH 001acTh BU3HaueHHs (O/13)
PIBHSIHb, HEPIBHOCTEH, 1X cHCTEM;
y HECKJIaJHUX BUMAJIKaX BUKOHYBAaTH
PIBHOCHJIbHI IEPETBOPEHHS PIBHSHB,
HEPIBHOCTEH, CUCTEM;
PO3B’sA3yBaTH HECKIIAIH] PIBHSIHHS
(HEpIBHOCTI) 3 OAHIEIO 3MIHHOIO, CUCTEMU
PIBHSHb METOJIOM X PIBHOCHMJIBHHUX
NIEPETBOPEHb;
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. . OCHOBHI BUMOTH 10 MATEMATHYHOL
3MicT HaBYAJILHOTO MaTepiaay

3/m MiArOTOBKH

- pO3B’s3yBaTH HECKJIAJHI PIBHAHHS
METOJ/IOM 3aMiHH iX PIBHSIHHSAM-HACIIIKOM;

- TpadivyHO PO3B’SI3yBaTH PIBHSHHSA,
HEPIBHOCTI, CUCTEMHU;

- PpO3B’s3yBaTH PIBHAHHS 1 HEPIBHOCTI 3
OJTHIEI0 3MIHHOKO METOJIOM 1HTEPBAIB;

- TPOBOAMTH HEOOXIIHI JOCHIHKEHHS B
3aJja4ax 3 mapaMeTpoM.

- pO3B’s3yBaTH ippaliOHATIbHI PIBHAHHS 1
HEPIBHOCTI METOI0M PiBHOCHUIILHUX
NIEPETBOPEHb, METOIOM IHTEPBAJIiB,
rpadivHo;

- PpO3B’sI3yBaTH ippauioHalbHi piBHSHHS,
BUKOPHUCTOBYIOUH 3aMiHY PIBHSHHS HOTO
HACJIIIKOM;

- BUKOHYBATH TOTOXXHI IEPETBOPEHHS
MOKA3HUKOBHUX 1 JJOTapU(PMIUHUX BUPA3iB;

- PO3B’sS3yBaTH MMOKA3HUKOBI, JorapudmiuHi
PIBHSHHSI, HEPIBHOCTI, CHCTEMH PiBHSIHB Ta
HEpIBHOCTEH.

6. TpuronomerpuyHi Ta 00epHeHi TPUroHOMeTPUYHI PYyHKIII, piBHAHHSI, HEPIBHOCTI

O3HaueHHs cuHYca, KOCUHYCA, CryneHt mae:

TaHTEeHCa 1 KOTaHTeHCa KyTa. e 3HATH:

Panian. Pagianna mipa fyr i KyTiB. | - 110 Take rpajycHa i pajianHa mipa ayr i

Opunnune xono. BeraHoBieHHS KYTiB;

BiJITOBIAHOCTI MK TOUKaAMH - CHIBBIJIHOIIEHHS MIX IPalycoM 1 pajiiaHOM;
KOOPIMHATHOT NPSMOi i TOYKaMH - 03HAQYEHHS TPUTOHOMETPUYHUX (QYHKIIIH
OJTMHIYHOTO KOJIa. YHCIIOBOTO apTyMEHTY;

O3HaueHHs TPUTOHOMETPUYHUX - O3HaYCHHS apKCHHYCa, apKKOCHHYCA,
¢yHk1ii (cuHyca, KOCUHYCAa, apKTaHTeHca Ta apKKOTaHIeHca YHcIa;
TaHreHca 1 KOTaHI'€HCa) YUCIOBOTI0 - O3Ha4YCeHHS 00EPHEHNX TPUTOHOMETPUIHUX
apryMeHry. byHKIIH;

BnactuBocTi, sIKi BUILIUBAIOTh - panianHi Mipu kytiB 0°, 30°, 45°, 60°, 90°,
0e3mocepeTHbO 3 O3HAUCHHS. 180°, 270°, 360°;

I'padiku TpUrOHOMETPUUHUX - CHIBBIJIHOILIEHHS M1 TPUTOHOMETPUYHUMU
GyHKITIH. (GYHKIISIMU OJTHOTO apryMEHTY;

OCHOBHI TPUTOHOMETPHUYHI - (Qopmynu cuHyca, KOCHHYyCa, TAHTeHCa
TOTOXHOCTI: CyMHU (pi3HUIIl) apTyMEHTIB;

- CMIBB1THOIIEHHS MIX - (opMyNH 3HaYE€Hb TPUTOHOMETPUYHUX
TPUTOHOMETPUIHUMH () YHKIISIMHU GyHKIi# TOABIHHOTO apTyMEHTY;
OJTHOTO apryMEHTY; - (opMynu 3BEJCHHS;
- (hopMynH cuHyca, KOCHHYCA, - (OpMyNIH NOHUKEHHS CTETICHS;
TaHT€HCa CyMH (PI3HUIII) apIYMEHTIB; | - 3HaY€HHS TPUTOHOMETPHYHUX (YHKIIIH
- (hopmynu 3HaUEHB T T T T
TPUTOHOMETPUYHHX (QYHKIIIH aprymentie 0, + —, £ — +— £~
MOJIBIHHOTO apryMEHTY; 6 4 3 2
- (hopMyIIH 3BE/ICHHS; + 2_72' + 3_7Z + 5_72' .
- (hopMynH MOHMKEHHSI CTENEHS; 3 ! 4 ' 6 '

® YMITH
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3MicT HaBYAJILHOT0 MaTepiaxy

OCHOBHi BUMOT'H 10 MATEMATHYHOIT

3/m MiATOTOBKH
- (hopmynu epeTBOPEHHS CyMHU 1 3a IONOMOT0I0 OJIMHUYHOIO KOJia
PI3HHII CHHYCIB (KOCHHYCIB) Y 3’sICOBYBATH 3HAKH 3HAYCHb
00YTOK; TPUTOHOMETPUYHHX (PYHKIIH KOHKPETHUX
- opMynu epeTBOpeHHs JOOYTKY YUCJIOBHX apTyYMEHTIB;
TPUTOHOMETPUYHHX (PYHKLIN Y CyMmYy. OynyBartu 1 untaTu rpadiku

ToToXxH1 IEepeTBOPEHHS TPUTOHOMETPUIHUX (PYHKITIH;
TPUTOHOMETPUYHHUX BUPA3iB. 13 opmyn cuHyca, KOCUHYCa, CyMU

HaiinpocTimmi TpuroHoMeTpudHi (pi3HUIII) apTYMEHTIB OACP)KYBaTH
piBusaas SNX=2a, COSX=a, (dbopMyII IEPETBOPEHHS CYMH 1 Pi3HHUIII
tgx=a, ctgx=a. CHUHYCIB (KOCHHYCIB) y TOOYTOK 1 HaBIaKH,

TonsrTs npo arcsina, arccosa, i‘;’ﬁ?“y TPHIOHOMETPHHHUX yHKILii y

;
arctga, arcctga . BUKOHYBATH TOTOXHI TIEPETBOPEHHS

O6§pHeHi TPI’I'FOH.OMeTPHqu . TPUTOHOMETPUYHHMX BHPA3iB;
yHKuii, X rpa(i)lxn 1 BIACTHBOCTI. PO3B’A3yBaTH TPUTOHOMETPHYHI PIBHSHHS

Haﬁnpgcnun TPHI'OHOMCTPHHI Ta HAWIMPOCTIII TPUTOHOMETPUYHI
Hepismocti. ' HepiBHOCTI;

Hainpocrimi piIBHAHHS 1 Oyaysatu 1 untatu rpadiku 06epHEeHUX
HEPIBHOCTI, 1110 M'iCTSITI) oﬁepHeHi TPUTOHOMETPUYHUX (YHKLLI;
TPUTOHOMETPHHHI yHKIiI. PO3B’sI3yBaTH HAUMPOCTIII PIBHSIHHS 1

OcHoBHI METOM P93B”I3YB3HH’I HEPIBHOCTI, 1110 MICTSITh 3MIHHY il 3HAKOM
TPUTOHOMETPUIHUX P1BHAHD. 00epHEeHOi TPUrOHOMETPUYHOT PYHKIII].

6. ILnanimerpis

OCHOBHI MOHATTS Ta aKCIOMU
taniMerpii. O3Ha4YeHHS, 03HAKU Ta
BJIACTUBOCTI T€OMETPUYHHX DIryp i
BigHOIIEHb. Teopemu Ta X BUAH,
HEOOXi/H1 1 JOCTaTHI YMOBH.

Haiinpocrimi reomerpuysi pirypu
Ha MIouMHI. TPUKYTHUKH,
YOTUPUKYTHUKH, MHOTOKYTHUKH,
KOJIO 1 KpYT.

Brnucani B koj10 Ta onucasi
HaBKOJIO KOJIa MHOTOKYTHHKH.

PiBHICTH reomMeTpuuHUX PIryp.

['eomeTpuyHi nepeTBOpeHHs Qiryp.

['eomeTpHyHi BETMUNHU Ta 1X
BUMIipIOBaHH.

JloBkrHa Bipi3Ka, Koja Ta Horo
YaCTHH.

['pagycHa i pajiaHHa MipH KYTIB.

[Tnomi giryp.

CryneHr mae:
3HATH:
OCHOBHI MOHSTTS Ta aKCIOMH TUTAHIMETPI(;
BJIACTUBOCTI TPUKYTHUKIB, YOTUPUKYTHUKIB
1 IPaBWJIbBHUX MHOTOKYTHHKIB;
BJIACTUBOCTI XOP/I 1 JOTUYHUX J0 KOJIa;
BJIACTUBICTh BITUCAHOTO B KOJIO KYTa;
O3HAuCHHsI i O3HAKM PIBHOCTI Ta
nonioHocTI Biryp;
BUJIM F€OMETPUYHUX NEPETBOPEHb 1 iX
BJIACTHUBOCTI;
MipH JOBXHHH, TUIOLII T€OMETPUIHHUX
¢iryp, BETUYMHU KyTIB, BUMIPIOBaHHS
KYTiB;
dbopMyH JOBXKUHH KOJIa i TyTH,
dbopMynu 111 0GUHCIIEHHS IO OCHOBHUX
reoMeTpuyHux Qiryp;
YMITH:
3aCTOCOBYBATH O3HAYEHHS, BIACTUBOCTI Ta
O3HAKHW Ha3BaHUX BHUIIE TEOMETPHUIHUX
¢biryp, a TakoX pi3Hi METOJM Yy IpoIeci
PO3B’sA3yBaHHS 3a/1a4 HA OOYUCIICHHS,
JIOBEJICHHS, I0CIIIPKEHHS 1 OOy 10BY;
3aCTOCOBYBATH 37100yTi 3HAHHS JI0
PO3B’A3yBaHHS 3a/1a4 IPAKTUYHOTO 3MICTY;
PO3B’A3yBaTH 3a]a4l Ha 3HAXOKEHHS
€JIEMEHTIB TPUKYTHHKIB,;
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3/n

3MicT HaBYAJILHOT0 MaTepiaxy

OCHOBHi BUMOT'H 10 MATEMATHYHOIT
NiArOTOBKH

00YMCITIOBaTH TOBXHUHHU BiJ[Pi3KiB, KOJIA,
IyT KOJa;

3HAXOJIUTHU IUIOMII TUIOCKUX (iryp:
TPUKYTHHKA, TPSIMOKYTHUKA, KBa/Ipara,
pomOa, TOBUIHHOTO Mapajenorpama,
Tparienii, NpaBUJIbHUX MHOTOKYTHHUKIB,
Kpyra, CeKTopa.

Cr

epeoMeTpis

Axciomu ctepeomMeTpii. Bzaemne
PO3MIIIIEHHS MPSMHUX 1 TUIOITUH Y
npocTopi. MHOTOTpaHHUKY 1 Tija
obepTaHHs, iX BUIH 1 BIACTHBOCTI.

Bincrani. Mipu KyTiB Mix
npsSMUAMH | T1omuHaM#. [lmormi
MIOBEPXOHB Ta 00’ €MH.

CryneHt mae:

3HATH:
aKCIOMH CTEPEOMETPI;

O3HAYCHHS FEOMETPUYHUX DIryp y
IIPOCTOPi Ta IXHi BIACTUBOCTI,

B3a€MHE PO3MIILCHHS MPSAMUX 1 IUIOIMIUH Y
IPOCTOPI;

O3HAUCHHS i O3HAKH MapaleIbHUX 1
HEePHEHANKYIAPHUX NPSAMUX 1 IUIOLIUH Y
IPOCTOPI;

TEopeMy Npo TPU NEPIEHIAUKYIISAPH;
BJIACTUBOCTI IApAJICITIBHOTO MPOEKTYBAHHS;
O3HAUYE€HHS BiCTaHI: BiJ TOYKH JI0
TUTOIIMHY; BT IPSMOT 10 TapasiebHO]l 1i
IUIOILMHY, MIXK MapajieIbHUMHU IUIOIMIMHAMM,
M)XK MUMOOKHUMU TIPSIMUMH;

MIpH KYTiB MDXK IPSIMUMH, TIPSIMUMH 1
TUIOIIMHAMH, TUTOIIMHAMU;

MOHATTA 00’ eMy Tina i popmynu
o0uuciieHHs: 00’ eMIB IPU3MH, MIpaMiiH,
LWIIHAPA, KOHYca, Ky,

MOHSTTS TIJIONII TOBEPXHI TiNa 1 hopmynu
00YMCIIeHHS IUIOI TOBEPXOHb IPU3MH,
nipamiay, HUIIHIpa, KOHyca, KyJIi;

YMITH:

300pakaTH MPOCTOPOBI Birypu Ta ixHi
€JIEMEHTH Ha IIOIIHHI;

3aCTOCOBYBATH BJIACTUBOCTI 1 O3HAKU
napajesbHOCTI Ta MEPHEHIUKYISIPHOCTI
OpSMUX 1 IUTOIIMH NP pO3B’sI3yBaHH1
3ajay;

3aCTOCOBYBATH O3HAUYEHHS Ta BIACTUBOCTI
OCHOBHHUX BU/IIB MHOT'OTPAaHHHUKIB Ta T1J1
o0epTaHHs 10 PO3B’A3yBaHHS 3a/]1a4;
BH3HAuUaTH BIJCTaHI i ITpaJyCcHl MipH KyTiB
y MPOCTOPOBUX (irypax;

PO3B’sA3yBaTH 3a7a4l Ha OOYMCIICHHS TUIOI]
MIOBEPXOHb Ta 00’ €MiB r€OMETPUYHUX (Iryp
1 IX KOMOIHAIlH.

6. Po0oTa B 1eHTPi PO3BUTKY KOMIIETEHTHOCTEH
«L{eHTp «KUBO1» MATEMATUKI)
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Ne Buj gisabHOCTI Tepmin Hpumirkn
3/m BHKOHAHHS
MEPIINN CEMECTP
1. Ilpoxoodiicenna npakmuxkymy 3aHATTA 3 IPAKTUKYMY
npotarom | BinOyBaroThcs B LleHTpi
CEMECTpy | KOMIIETEHTHOCTEH 1 OLIHIOKOTHCS
3T1JTHO KPUTEPIiB OIIHIOBAHHS
2. | Bukonanns inougioyanvnoi npotsiroM | Temu IT'PP. JliiicHi yncna Ta
PO3pPaxyHKoeo-zpaghiunoi pooomu CEMECTpPy | YHCJIOBI BUpa3H. BigcOTKH.
Bupasu 31 3minHnMu. OyHKIIii.
Haiinpocrimi piBHSIHHS Ta
HEPIBHOCTI.
JPYT'U CEMECTP
1. | Hasuanvna npokmuka JTFOTUH Dopma nposederusn
XAKATOH
2. Ilpoxoostcenna npakmuxkymy 3aHATTA 3 IPAKTUKYMY
npotsroM | BigOyBaroTbcs B LleHTpi
CEMECTpPY | KOMIIETEHTHOCTEH 1 OLIHIOIOTHCS
3TiIHO KPUTEPIiB OLIHIOBAHHS
3. | Bukonannsa inougioyansnoi Temu II'PP. PiBHsHHA Ta
PO3pPaxyHKoeo-zpaghiunoi po6omu KBITCHb - | HEPIBHOCTI, SIKi BIPiI3HAIOTHCS
TpaBeHb B1JI HAUMpoOCTIimHMX. 3a1adi
ianimerpii. CTepeoMeTpuyHi
3aaaui.
4. | Buxonannsa nouiykoeo- Temu npoexmy
00CNIIOHUYBLKO20 NPOEeKmy, 110 npotsiroM | 1. Merox MmatemaTHuHO1
nependavae: ceMecTpy 1HAYKLIi Ta o01acTi Horo

a) miaoip, aHaMi3 Ta BUKJIA] MaTepianty
Ha 3aJ]aHy TeMaTHKY;

0) CTBOPEHHS CTOPIHKH y COLIaIbHUX
Mmepexax Facebook Ta (abo)
Instagram, ii miaTpuMKa IpOTATOM

BUKOPHUCTAHHS.
2. MareMaTH4Ha CHMBOJIIKA:
knacudikaiisi, MOXOIKEHHS Ta
3MICT.

3. Ilporpecii Ta ix npukiIagHi

ceMecTpy; 3aCTOCYBAHHS.
B) MiATOTOBKA MPE3EHTAIll Ta 3aXUCT 4, Chnigamu JIOTIYHHAX
IIPOEKTY. KaracTpo(: MaTeMaTHuH1

coizMu Ta mapagoKcu

Ilpumimxa: MOXIIBaA SIK
IHIMBITyaJibHA TaK 1 TPyNOBa
dbopma poboTu

7. KOHTpOJIb HABYAJbHHUX JOCATHEHb
7.1. CucreMa OLiHIOBAHHSI HABYAJIbHUX /IOCSATHEHDb CTY/JAEHTIB

HaBuanbHi JOCATHEHHS CTYJIEHTIB 3 TUCHMIUTIHA OLIHIOIOTHCS 32 MOAYJIbHO-PEUTHHIOBOIO
CHUCTEMOIO, B OCHOBY $KOi TIOKJQJ€HO TPHUHIHUI IMOOMEPAIiifHOI 3BITHOCTI, OO0OB’SI3KOBOCTI
MOJIyJIbHOTO KOHTPOJIIO, HAaKOMMYYBAIbHOI CUCTEMH OIL[IHIOBAaHHS PIBHS 3HAaHb, YMiHb Ta HAaBUYOK,
PO3IMIMPEHHS KIJIBKOCTI MiACyMKoBHX OaniB 70 100.
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OmiHka 3a KOXKHUHM 3MICTOBMH MOJYNb BKIIOYae Oany 3a MOTOYHY POOOTY CTyAEHTa Ha
MPAKTUYHUX 3aHATTSX Ta 32 MOYJbHI KOHTPOJIbHI POOOTH.
VY mpotieci OIiHIOBaHHS HaBYAJIbHUX JOCSITHEHb CTYJICHTIB 3aCTOCOBYIOThCS TaKi METOIU:

Memoou ycnoeo onumysauHs. 1HAUBIAyadbHE ONMHUTYBaHHS, (POHTAIBHE ONMUTYBAaHHS,

criBOeciga, eK3aMeH.

Memoou nucvbmosoco KoHmpoJito.: MOOYJbHC IIMCBMOBC TCCTYBAHHA, HiI[CYMKOBe

IIUCbMOBE TECTYBaHHS.
Komn’tomeprozo konmpoaio: TECTOBI IPOrPaMH.

Memoou camoxonmponto: yMiHHS CAMOCTIMHO OITIHIOBATH CBO1 3HAHHS, CAMOAHAJI13.
KinpkicTs 6aiB 32 poOOTY 3 TEOPETUYHHM MaTepiajioM, Ha MPAKTHUYHHUX 3aHATTSX, IMiJ dac
BUKOHAHHS CAaMOCTIHHOT pOOOTH 3aJICXKHUTh BiJl TOTPUMAHHS TAKHX BUMOT

CHCTEMaTUYHICTb BiJBiAyBaHHS 3aHATH;

CBOEYACHICTh BUKOHAHHS HABYAJIbHHX 1 IHIUBIIyaIbHUX 3aB/aHb;

IMOBHHUI 00CST 1X BUKOHAHHS,

SIKICTb BUKOHAHHS HaBUaJIbHUX 1 1HAWBIyaJbHUX 3aB/IaHb;
CaMOCTIMHICTh BUKOHAHHS,

TBOPUYMH MiAX1] Yy BUKOHAHHI 3aBJIaHb;

IHIIIATUBHICTh Y HABYAIbHIN JiSTBHOCTI;

BHKOHAaHHA TCCTOBHUX 3aBJaHb.

Po3paxyHok peHTHHroBHMX 0aJ1iB 32 BUAAMH NOTOYHOT0 (MOAYJIbHOI0) KOHTPOJIIO

1-1i cemecmp

. 9 Monaynsb 1 Monyisb 2 Mopayns 3 | Moayns 4
E =
2E|5% Ex |EZ Ex|E850E82 54
- Bun nisbHOCTI CTYCHTA E c|Ex|l =&° Sl 2R |EH=29ER 8”8
3/m ‘g | 23| =28 S| 28 | 2= 8|28
Salog f*a |28 %e|28%dC8%a
SE|2% 23 |£2| 22 |298d85 83
S |5 9 S O .2 O S O 2989 .= ol 80
¥R = 2 " =S Z s g S
1 |BigBiayBaHHs MPAKTUIHUX 3aHATH 1 7 7 6 6 7 7 8
2 |Po6oTa Ha IPaKTUYHUX 3aHATTSIX 10 10 1 10 1 |10 10
3 | BukoHaHHS MOJYJIbHOT KOHTPOJILHOT pOOOTH 25 1 25 1 25 1 |25 1 25
4 | Bukonanus II'PP 30 30
Pazsom| - 42 - 41 - 42 - 73
MaxkcuManbHa KUIBKICTh OamiB: 198
Pozpaxynkosuii koedirient: 0,303
2-1i cemecmp
.9 Monyis 5 Mopnyis 6 Monyns 7 Monyis 8
= I
o =| a4 A 4 A 4 A a A
2E 2|5 E¥| 5| ET|5x|ET|Ex
Ne SRl EE|25|EE|25|SE|25| EE|2 %
3/ Bua nisnpHOCTI CTyIeHTa 2ol Ex| 2 2= 2| 2 2 E 2| 2 2= | 2 2
=/ SE|5s8|5E|E=|5E|E5|5E|5¢%
1 Salcg| Sl og|Salog| Bal g S
SEl 2| B3| 28| 23| 2| €3|858 83
S| =2 9 SO | .2 o SO | .5 ©o SO | .2 o S \©
X R = X R = % | = 2 2| =
1 | BimBigyBaHHS MPaKTHIHHUX 3aHATH 1 7 7 7 7 7 7 7 7
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2 |PoOora Ha NpaKTHYHHUX 3aHATTIAX 10 1 10 1 10 1 10 1 10
3 | BukoHaHHS MOIYJIbHOI KOHTPOJIBHOI poboTH | 25 1 25 1 25 1 25 1 25
4 | Bukonauus IT'PP 30 30
5 | TTomrykoBO-OCITI THUIIBKUHA TTPOEKT 20 20

Pazom| - 42 - 42 - 42 - 92

MaxkcumaiibHa KinbKicTh Oanis: 218

Po3paxynok koeoimienra: 0,275

7.2. 3aBaaHHs AJIs1 CAMOCTiifHOT po00TH Ta KpuUTePii ii oliHIOBaHHS

3aBaaHHs A7l CaMOCTIHHOT pOOOTH B 1103aayJUTOPHHUI Yac AAIOTHCS CTYACHTaM Ha KOKHOMY
NPAaKTHYHOMY 3aHSTTI 1 CKJIQJAIOThCA 3 JBOX YACTHH: TEOPETHYHA IMiATOTOBKA Ta PO3B’SA3yBaHHS
3ajad.

1106 ycmimHo BUKOHATH «TEOPETHYHY» YaCTHHY 3aBIaHHS Tpeda:

1.YBaXHO NpOYMTATH KOHCHEKT JIEKI Ta PEKOMEHIOBaHYy JIEKTOpoM Jiiteparypy. llpu
NEepIIOMY YHMTAHHI CIIiJi JOMOTITHCS TOBHOTO PO3YyMIiHHS IOHATH, (DaKTiB, JOBEICHb, HABEACHUX
MPUKJIIAJIB 1 pO3B’sA3aHb. YHACIIIIOK IOBTOPHOT'O YUTAHHS HEOOX1IHO:

- 100pe yCBITOMHUTH, MOXKIIUBO, 3 ICYBaTH T€OMETPUYHUI ((Di3UUHHIA, CKOHOMIYHUI TOIIIO)

3MICT 1 3armamM’iTaTH OCHOBHI IMOHATTS, (JaKTH Ta TBEPIKEHHS;

- HABYUTHUCS JOBOJUTHU Ti (paKTH (TBEPIKEHHS ), JOBEICHHS SKUX € 000B’ I3KOBUM;

- CaMOCTIHO BIITBOPUTH HAaBEJICHI PO3B’SA3aHHS 3a/]ad, PO3B’s3aTH BMpaBH (3amadi),

aHAJIOT14YH1 10 HAaBEJCHUX Ha JIEKIIi i B IPYKOBAHOMY MOCIOHUKY.

2. BuxkoHatu iHII peKOMEHJAlii Ta 3aBAaHHs JIGKTOPA IIOJ0 ONPAIIOBAHHS TEOPETHYHOTO
MaTepiany.

Cain HEOAMIHHO BHUKOHAaTH MPAKTUYHY YAaCTUHY 3aBJaHHS, KOPUCTYIOYHMCh, Yy pasi
HEOOXITHOCTI, JPYKOBAaHWMH IOCIOHMKaMH, MaTepiaJlaMu JIeKIii, MOMepeHbOro MPAKTUYHOIO
3aHATTS, JOMIOMOTOI0 BUKJIaJaua yu ToBapuuliB B cuctemi Moodle (popym «KoHcynbTarisny).

IIpo He3’sicoBaHi y mporeci TEOPEeTHYHOi MiATOTOBKM MUTAHHSA Ta HEPO3B’s3aHi (dyepes
HEBMIHHS) 3a/1a4l CJIi/l TPOKOHCYJIbTYBATUCS Yy TOBAapHUIIiB a00 CKa3aTH BUKJIA/ady Ha NPAaKTUYHOMY
3aHSATTI YM OYHIN KOHCYNbTAIlii.

Kpim TOro CTyieHT BUKOHYE 3aB/IaHHS 1HAMBITyalbHOI PO3paxyHKOBO-IrpadigHOi poOOTH (110
OJIHIH B KOXKHOMY CEMECTpi) Ta IpYyIOBe MOIIYKOBO-IOCIIAHULIbKE 3aBJJaHHs (Y IpYroMY CEMecTpi)

Kaprtka camocriiinoi podoTu

Po3ninu (06csar B roquHax) Bua koHTpOITIO
3microBuii Mmoayib 1. Uncna Ta Bupasu
1. TloaminbHicTh. MeTO MaTEeMaTHIHOT 1HYKITi1 IHuBinyansHa podoTa,
2. BignomenHss i nmpomnopiiii. BizcoTku TIOTOYHHI KOHTPOJTH
3. TotoxHi mepeTBOpEHHS palliOHATFHUX, CTENICHEBUX Ta JIOrapu(QMidHAX BUPA3iB
(6 rom)

3microBuii Mmoayis 2. EnemenTapHi ¢yHKii
1. EnemenrapHi gociipKeHHs QYHKITIT. InuBinyansHa pobota,
2. TloOynoBa rpadikiB ¢pyHKIIT METOJOM r€éOMETPUYHHUX TEPETBOpEHb. YUTaHHS MOTOYHMH KOHTPOJIb

rpadika QyHKIii

(6 rom)
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3microBuit Moy1k 3. PIBHSIHHS Ta HEPIBHOCTI

2. ToTOXH1 epeTBOPEHHS TPUTOHOMETPUYHHUX BHUPa3iB
3. TpuroHoMeTpU4Hi piBHSHHS 1 HEPIBHOCTI.

(7 rom)

1. Ha#inpocrimi parioHanbHI PiBHSIHHS 1 HEPIBHOCTI. IHmmBiMyansHa pobora,
2. Haiinpocrinii ippaiioHaibHi PiBHSIHHS 1 HEPIBHOCTI. TIOTOYHHI KOHTPOJTH
3. Haiinpocrimi noka3HUKOBI Ta JJorapuMiuHi piBHSIHHS 1 HEPIBHOCTI.
(7 ron)
3wmictoBuit Moayns 4. Tpuronometpis
1. TpuronomerpuuHi GpyHkuii AilicHoro aprymenty. OGepHeHi1 InmyBinyansHa poboTa,
TPUTOHOMETPUYHI PyHKIIIT TIOTOYHHH KOHTPOITh

3microBuii Moxys 5. PIBHSHHS Ta HEPIBHOCTI MiJABUIIEHOT CKIAJHOCTI

(6 rox)

1. Mertoau po3B’si3yBaHHS KOMOIHOBaHUX PiBHSIHB Ta HEPIBHOCTEH InnuBinyansna pobora,
2. Mertoau po3B’si3yBaHHsI PIBHSHB Ta HEPIBHOCTEH 3 TapamMeTpamMu TTOTOYHHI KOHTPOJTH

(8 rom)

3microBuii Moayns 6. [IpukiIamHi TEKCTOBI 3aa4i
1.TekcroBi 3amadi (Ha pyX, CIUIBHY poOOTy, CIUIaBH Ta CyMIIlli, YWACIOBi | [HOuBimyampHa poboTa,
3aJI€KHOCTI, BIJICOTKH) TIOTOYHHUIA KOHTPOJTh
(6 ron)

3microBuii Moayis 7. [Inanimerpis
1. MertpuuHi CiBBiJHOIIIEHHS B TUIOCKUX (hirypax IHmmBinyansHa podoTa,
2. Tlmomi miockux iryp TIOTOYHHUIA KOHTPOJTh
3. TeomerpuuHi MeToM PO3B’sI3yBaHH MJIaHIMETPUYHUX 33124
4. AHaNiTU4HI METOIU PO3B’A3yBaHHS INIAHIMETPUYHUX 33724
5. 3amadi Ha TOOYIOBY

(6 rox)

3microBuii Mozyis 8. CtepeomeTpist

1. BsaeMmHe po3TanryBaHHS MPSIMHX 1 IUIOIIWH B TPOCTOPi InnuBinyansna pobora,
2. T'eomerpudHi MOOYIOBH B IIPOCTOPI TIOTOYHMIA KOHTPOJTh
3. MHuororpanHuku
4. Tuninmap, KOHYyC, KyJs
5. Kowmobinarii mpoctopoBux diryp

Pazom: 52 rox.

7.3. ®opMH NPOBeIeHHS MOAYJIbHOI0 KOHTPOJII0 TA KPUTEPil OHIHIOBAHHSA

MoaynbHI KOHTPOJIBHI pOOOTH BUKOHYIOTBCS B €lIeKTpOHHOMY Buriisiii (B cuctemi Moodle)
a0 THCbMOBO 3a PpO3APYKOBAaHUMH 3aBIaHHAMH. MOAYJIbHUN KOHTPOJb 3HaHb CTYJEHTIB
3MIMCHIOETHCS TTICIIS 3aBEPIICHHS] BABYEHHSI HABYAIBLHOTO MaTepialy 3MiCTOBOT'O MOTYJIS.

KinbkicTh OaniB 3a MOJTyJIbHUIA KOHTPOJIb 3aJIC)KUTH BIA:
— SIKOCTI Ta TIOBHOTH BUKOHAHHS 3aBJaHb;
—  CaMOCTIMHOCTI BUKOHAHHS,
— TBOPYOTO MiAXOAY Y BUKOHAHHI 3aB/IaHb;
— KUIBKOCTI IPaBWJIBHUX BIAMOBIICH 3aBIaHHSIX.

KoHTponb yCHiIHOCTI CTYAEHTIB 3 ypaXxyBaHHSIM MOTOYHOIO 1 MiJICYMKOBOTO OILIHIOBAHHS
3JIIHCHIOETHCS BIIMOBITHO IO HABYAJILHO-METOAMYHOT KapTH AUCHHILTIHY (1. 8), e 3a3HaYCHO BUJIH

KOHTPOJIO 1 KUTBKICTh OaJIiB 32 BUJaMHU.
[TincymMkoBa ceMecTpoBa OIliHKa CTYJIEHTa

CKJIAJIAETBCSL 3 IMMJICYMKOBOi CEMECTPOBOT

MonynbHOI omiHkK cryneHTa (IIC) Ta ex3zamenauiiinoi ominku cryaenta (E) ta oGuuciroerses 3a

dbopmynoro: M=IIC+E.

[TincymkoBa cemecTpoBa OLIIHKA CTYAEHTa 00uYuCIoeThes 3a popmynoro: M=DB*PK, ne ©b
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— (akTHUHA KUIbKICTh 0ajiB, OTPUMAHHUX CTYAEHTOM MpOTsIrom cemectpy, PK — po3paxyHkoBuii

koedirienT (m. 6.1).

MaxkcuManbHa ImiICYyMKOBa CEMECTPOBA OIlIHKA CTyJeHTa ckiianae 60 OamiB, a ek3aMeHalliiiHa

— 40 Oais.

Cuctemy pedTHHTOBUX OadiB JUIs PI3HUX BHJIB KOHTPOJIIO Ta MOPSAOK IX HEpEBENEHHS Y
HanioHanapHY (4-6anbHy) Ta eBponeicbky (ECTS) mkany nomano Huxk4de y TabIuii.

7.4. llIkaja BignoBigHOCTI OLIHOK

KiabkicTs 6aJjiB Ouinka 3a mkaJjuorw ECTS Ouinka 3a HANiOHAJILHOIO
HIKAJIOK0
90 - 100 A (BiIMiHHO) Binminnao
82 -89 B 0
(myxe nobpe) Jobpe
7581 C (nobpe)
69 —74 D (3amoBisibHO) 3 ;
aJIOBLIBHO
60 — 68 E (nocratHbO) A
35-59 FX (He3amoBiIbHO 3
MO>KJIMBICTIO TTEpECKIIaaHH)
0-34 F (He3a10BiIbHO 3 HesanosinbHo
HEOOX1THICTIO TOBTOPHOTO
Kypcy
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8. HABYAJIbHO-METOJMYHA KAPTA JVUCLIMTIIITHH (cemectp 1-if)

Beboro: 120 roa., 3 HUX NMPaKTHYHI 3aHATTS — 56 roJI., MOJAYJIBHUI KOHTPOJB — 8 TOJI.,

0oTa — 26 rop., cemecTpoBHii KOHTpOIIb — 30 rof. (eK3aMeH)

camocTiiiHa po

3M 4

Tpuronomerpis

ot -
THOHA200 9LELOIN OIm ‘ILOOHaIdoH

el BHHEHAId mmirooduueH €] BWI [,

LLOOHAIdoH
el KHHEHAId THhudLoWoHOIUd I, "Z] BWI,

greedug xuHhUdIOWOHOINdL
KHHOA0g1odo1I IHXOLO], "] BN L,

HAQ mhudiowonondr tHOHAOQ() “ArlHOWA1de
OJOHOUIY INMDIHA( THERUdIoWoHOMd ] "] BWI T,

10

25

3M 3

PiBHSIHHS Ta HepPiBHOCTI

1LO0H41doH U BHHEHE1Id
IHhIN(HUdeIOLN L I[9OMUHERNO] | *6 BWI L,

1L00Hg1doH ¥ BHHEHAId
HqreHolneddr mmirooduuey °g BWa .

WOIrAYYOW € ILOOHEIdOH B1 BHHEHAL ]
"LLOOHdAIdoH ¥ KHHEHAI THIIreHOITRJ *L BWI ],

10

25

3M 2

Enemenrapni ¢pynkuii

‘sHHodoa1odon THEMdLOWO0A
BL BHHRLUh IHAQ wiiped | *9 W,

"UIIDIHAD BHHOXIIIrO0Y
OHdRLHOWOLH "UIHAQ MBI 'S B |

10

25

3M 1

Yucaa ta BUpa3u

LLOOHAIAOH THRUORIN
DIBJY] "UOLOOHAIdOH KHHOIQEO] " B L,

LLO09dNLdeIrq .MHOOEQMQOE T4OIMONR "€ BNO L,

mirLoorty ‘mdonodn 1 BHHOMIOHITY "7 B I,

LLOOHMXOLO [
"UWUHHINE 1€ needug "BIrOMh OJOHOUIT JIATOIA]
‘ueedud 190Ir0Uh BL RIOUA [HOUIT "] B L,

10

25

30

20

40

3M. MOAlyJIb

Hazsa 3M

q1KHRS XUHRhULIedn HNQ T,

Po0. Ha mpakT. 3aH.
Bigsin. 3ausTh

MoynbH. KOHTP.

II'PP

Ex3amen




HABYAJIBHO-METOAUYHA KAPTA JUCHUILJIIHU (cemecTp 2-if)

Beboro: 120 roa., 3 HUX NMPaKTHYHI 3aHATTS — 56 roJI., MOAYJIBHUI KOHTPOJB — 8 TOI.,

— 30 rox. (ex3amen)

.,CEMECTPOBUI KOHTPOJIb

oora — 26 rox

camocTiliHa po
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9. PexoMeH10BaHa JiiTepaTypa

OcHoBHA

1. AnreGpa i movarku ananizy : [ligpyd. ans 10 k1. 3araabHOOCBIT. HaBY. 3aKJIAJiB: aKaJIeM.
piBenb / A. I'. Mepansk, . A. Homiposcebkuid, B. b. [Tononcekuit, M. C. fkip. — X. : I'imna3zis, 2010.
—352¢

2. T'eometpis: [linpyunuk ms 10 KII. 3aralIbHOOCBITHIX HaBYAJIBHMX 3aKJIaJIiB: TIPod. piBEHb /
I'.IT. bers, B.I'". bers, H.I'. Bnanimipos, B.M. Brnagimipos. — Kuis: I'ene3a, 2010

3. Anocronosa I'.B., Scincekuii B.A. Tlepii 3ycTpivi 3 mapaMeTpoM: HaBYaJIbHUIN MOCIOHUK /
I'.B. Anocronosa, B.A. Scincekuii. — K.: 'nocic, 2014. — 252 c.

4. Anocronosa I'.B., fcincekuii B.A. I'eomerpis crapuiokinacHukam 1 abitypientam / I'.B.
Anocroinosa, B.A. Scincekuii. — K.: ®@akT, 2008. — 88 c.

5. JleprauoB B.A. I'eomeTpisi B 03HaueHHX, TaOMIsX 1 cxemax. 7-11 kmacu / B.A. Jleprauos.
- X.: Panoxk, 2017. - 96 c.

6. Poranin O.M. Anre0pa 1 moyaTku aHamizy B O3HAUEHHSX, TaOIMIIX 1 cxemax. 7-11 kmacu /
O.M. Poramnin. — X.: Panok, 2017. — 112 c.

JlonaTtkoBa

7. Bumencekuii B.A., Ilepectiok M.O., Camoitnenko A.M. 30ipHUK 3a7ad 3 MaTeMaTHKU:
[Moci6uuk mist BetynHukiB 10 By3iB.— K.: TBIMC, 2000. — 318 c.

8. laitiutyr O.I', JlutBunenko I''M Posp's3yBanns anreOpaiunux 3amad: IlociOHuk s
BumreniB. - K.: Pax. k., 1991.- 203 c.

9. l'opumrreiin [1.1. 3agaui 3 mapamerpamu / IL1. I'opumreitn [1.1., B.b Ionsucekuit, M.C. Sxkip.
— Tepuomnine: Ilinpyunnku i nocioaukm, 2004. — 256c¢.

10.36ipHuk 3amay 3 MaTeMaTUKU i1 BCTymHHKIB 10 By3iB / B.K. €repes, B.B. 3aiiues, b.A.
Kopnemcbkwii Ta iH.; 3a pen. Ckanasi M. JI. — K.: Buma mk., 1992.— 445 c.

11.Penera B.K. 3anaui 3 napamerpamu: HaB4yanpHui nocionux/ B.K. Penera, H.O. Knenins,
M.B. Kopo6oga, JI.A. Penera.-JI.:Buma mkona., 2006.—302c.

10. Indopmaniiini pecypcu

http://formula.co.ua
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