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Anreopa

QuikyBaHi pe3yJbTaTH HABYAJbHO-Mi3HABAJIbHOI
AisVIBHOCTI y4HIB

3MicT HaBYATBHOTO MaTepiaay

Tema 1. ®YHKIIII, IXHI BJACTUBOCTI TA TPA®IKA

Y4enb/yuenunus:
KOPUCTYETHCS Pi3HUMH CIIOcOO0aMu 3aMaHHs (PyHKITIH;

3HAXOAUTH 00JaCTh BU3HAYEHHS (PYHKIIIOHATEHUX
3aNIeKHOCTEH; 3HaUYeHHs (PYHKIIN TIpH 3aJaHUX 3HAYCHHSX
apryMeHTy 1 3Ha4YeHHsI apTyMeHTY, 3a sSIKuX (yHKIis HaOyBae
JTAHOTO 3HAYCHHS;

BCTAHOBJIIO€ BIIACTUBOCTI (PYHKIIii;

004YHCIII0€ TA MOPIBHIOE 3HAYCHHS BUPA3iB, SKi MiCTATh
CTETCHI 3 palliOHATbHUMU TIOKa3HUKaMH, KOPEHI;

PO3Mi3HAE Ta cXeMATHYHO 300paxkye rpadiku CTeeHEBUX
yHKLiH;

MO/IeJI0€ PealibHi IPOIECH 3a JOIOMOTI00 CTEIIEHEBUX
(GyHKIIIH.

Yucnosi QyHKHii Ta X BIACTUBOCTI.
Crniocobu 3ananns ¢ynkuiid. [lapi Ta
HemnapHi QyHKIIII.

Kopins n-ro crenens. ApudpmeTnynuii
KOpIHb N-TO CTETICHS, HOTO BIACTHBOCTI.

CrerniHb 3 paliOHAILHUM IMOKa3HUKOM, Ta
HOT0 BIIACTUBOCTI

CreneneBi QpyHKIi1, iXHI BIaCTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIIII

Y4yenn/yuyeHuus:

BMi€ IIEpexX0JUTH BiJ pagiaHHOI Mipu KyTa 10 TpaycHOi i
HaBIaKH;

BCTAHOBJIIOE BiAMMOBIIHICTS MK JIMCHUMH YUCIIAMH 1 TOYKAMHUA
Ha OIMHUYHOMY KOJTi;

po3mi3Hae i cxeMaTH4HO Oyaye rpadiku TPUTOHOMETPUIHIX
GbyHKIIIH;

iJIIoCcTpY€E BIacTUBOCTI TPUTOHOMETPUYHUX (DYHKITIH 3a
JIOTTIOMOT 010 TpadiKiB;

NepeTBOPIOE HECKIIAIHI TPUTOHOMETPHUYHI BUPA3H;

3aCTOCOBY€ TPHUTOHOMETPUYHI QYHKIIIT 10 OMHCY peatbHUX
MIPOIIECIB;

PO3B’sI3y€ HAlMPOCTIIi TPUTOHOMETPUYHI PiBHSHHSL.

CuHyc, KOCHHYC, TAaHT€HC, KyTa. PanianHe
BHUMIPIOBaHHS KYTiB.

TpuronomeTpuyHi (yHKIIIT YUCIOBOTO
aprymeHnTy. OCHOBHI CIiBBiTHOILIEHHS MK
TPUTOHOMETPUYHUMH QYHKIISIMH OJTHOTO
aprymenry. @opmyiu 3BeJICHHS.

[epionnunicTh QyHKIiNH. BrnactuBocTi Ta
rpadiku TPUTOHOMETPUYHUX PYHKITIH.

®opmynu 1o1aBaHHS IS
TPUTOHOMETPUYHUX QYHKIIIH Ta HACTIIKY 3
HUX.

Haiinpocriui TpUroHoMeTpu4Hi piBHSIHHSL.

Tema 3. IOXIJTHA TA Ii 3BACTOCYBAHHS

Y4yenb/yueHuus:

PO3yMi€ 3HAUYEHHSI TOHATTS TIOX1THOT JJIs1 ONIHCY PealbHUX
MPOIIECiB, 30KpEMa MEXAHIYHOTO PYXY;

3HAXOJAUTD [IBUAKICTh 3MIHHM BEJUYMHHU B TOYIII; KYTOBHH
KoeiieHT i KyT Haxwy JOTHYHOI 10 rpadika GpyHKIil B qaHii
TOYIII;

[oxixna QyHKIil, il TeOMeTpUIHUIA
(bi3nYHNH 3MiCT.

[IpaBuna qudepenuitoBaHHs.

OsHaka crayocti QyHkiii. JlocraTtHi ymoBu
3pOCTaHHs ¥ criafiaHHs (QyHKIIII.
Exctpemymu ¢yHkmii.




nudepeHnioe GyHKIIii, BAKOPUCTOBYIOUYH TAOJIHUIIIO MOXIAHKUX 1 | 3aCTOCYBaHHS MOXIIHOI 10 JOCIIHKEHHS

npaBuia audepeHIlitoBaHHS;

3aCTOCOBYE MOXITHY JJIS1 3HAXOKEHHS MPOMIXKKIB
MOHOTOHHOCTI 1 eKcTpeMyMiB (yHKIIT, moOynoBH rpadikis;

3HAXOAMTH HaHOIIbIIE 1 HAliMEHIIe 3HaYCHHS (PYHKIIIT;

PO3B’sA3y€ HECKJIaIHI IPUKIIAAHI 3a/1a4i Ha 3HAXOKEHHS
HaAMOIMBIINX 1 HAMEHIINX 3HA4YeHb pealbHUX BETHUYUH.

¢yHKUil Ta 100yA0BH TXHIX rpadikiB.
Haii0inbme i HaliMeHIIe 3HAYCHHS PYHKIIT
Ha TIPOMDXKKY.

QuikyBaHi pe3yJbTaTH HABYAJbHO-Mi3HABAJIbHOI
AisVIBHOCTI y4HIB

3MicT HaBYATBLHOTO MaTepiaty

Tema 4. IOKA3HUKOBA TA JJOTAPU®MIYHA ®YHKIIIT

Ydenb/yuenuus:

po3mi3Hae i 0yaye rpadiky MOKa3HUKOBOI 1 lorapudMiyHOT
dyHKuii;
IIoCTpY€ BIAacTUBOCTI MMOKA3HUKOBOT 1 TorapudmMigHoi

¢ yHKIIiH 32 momomMororo rpadikis;

3aCTOCOBY€E IMOKa3HUKOBY Ta Jorapudmiuny QpyHKIii 10
OTIHCY peaNbHUX MPOIIECiB;

PO3B’A3y€ HAUTIPOCTIII TOKa3HUKOBI Ta JIOTapUMidHi
PIBHSHHS 1 HEPIBHOCTI.

BnactuBocTi Ta rpadiku moka3HUKoOBOI (PyHKITI.

Jlorapudmu Ta ix BactuBocti. BiactuBocti ta
rpadik morapudmivHOi HyHKIIIT.

HaiinpocTimi moka3HUKOBI Ta Jorapu@mivdHi
PIBHSIHHS 1 HEPIBHOCTI.

Tema 5. IHTET'PAJI TA HOT'O 3ACTOCYBAHHSI

Y4yenb/yuyeHuns:

3HAXOIMTH MEPBICHI 3a JTOMIOMOTOK0 Ta0JIHUIII IEPBICHUX Ta
1X BIIaCTHBOCTEI;

BUJIIJISIE TICPBICHY, 1110 33J0BOJIbHSIE 3a/1aHi MOYaTKOBI
YMOBH;

00YHCJIIOE IHTETPATT 32 JOTIOMOT OO TaOJHII TTIEPBICHUX Ta
iX BIacTHBOCTEH;

3HAXOAMTH IJIONI KPUBONIHIHHHUX TpaIleIii.

[lepeicHa Ta 1i BIacTUBOCTI.

BusHaueHwuii inTerpai, Horo reoMeTpUIHHUMA
3MiCT.

OOuncneHHs Mol IIOCKUX Qiryp.

Tema6. EJIEMEHTU KOMBIHATOPUKH, TEOPII KUMOBIPHOCTEM I MATEMATHUYHOI

CTATUCTHUKHA

Y4yeHb/yuyeHUIs:

PO3YMIi€ 1110 TaKe MEPECTaHOBKH, PO3MIILIEHHS, KOMOIHAILIIT
(6e3 mOBTOpEHB), KIIACHIHE BU3HAUCHHS MTOHATTS
HMOBIPHOCTI, 110 TaKe reHepajbHa CyKyMHICTh Ta BUOIpKa,
O3HAYEHHS CepeIHhOr0 3HAYECHHSI, MOJIU Ta MelliaHH
BUOIpKH

Enementu xom6inatopuku. IlepecraHoBKH,
PO3MillleHH s, KOMOiHaIlii (6e3 MOBTOPEHB ).

Krnacuune Bu3Ha4eHHS HMOBIPHOCTI BUTIQJIKOBOT
moii.

Bu6ipkoBi XapakTepUCTHKU: po3Max BHOIPKH,
MoOj1a, MeJliaHa, cepe/iHe 3HaueHHs. [ padiune
noJIaHHA 1HPOPMAIIiT PO BUOIPKY.




00YHCJIIOE BITHOCHY YaCTOTY IOAI1; KUTbKICTh
MIEPECTaHOBOK, PO3MIIIICHb, KOMOIHAIlIH; IMOBIpHICTH MOIIi,
KOPHCTYIOUHCH 11 O3HAYEHHSIM 1 KOMOIHATOPHUMH CXEMaMH;

MOSICHIOE 3MICT CepeHiX MOKa3HUKIB Ta XapaKTEPUCTUK
BHOIPKH;

3HAXOAMTDH YUCIIOBI XapaKTEPUCTHUKHN BUOIPKU TaHUX.

3acTocoBye IMOBIpHICHI XapaKTePUCTUKH HABKOJIHIITHIX
SIBHIIT JIJISl IPUAHSATTS PillIeHb

I'eomertpisi.

QuikyBaHi pe3yJbTaTH HABYAJbHO-Mi3HABAJIbHOI
AiSIJIBHOCTI y4HiB

3MicT HaBYaAJBLHOI0 MaTepiaay

Tema 1. HAPAJIEJIBHICTD NPAMUX I IIVIOIIUH Y TPOCTOPI .

Y4yenn/yuyeHuus:
HA3MBAa€ OCHOBHI MOHATTS CTEPEOMETPIl;

PoO3pi3Hsi€ 03HAYYBaHI Ta HE 03HAYYBAHI MOHATTS, AKCIOMH
Ta TEOPEMH;

(dopmyio€e akcioMmu crepeoMeTpii Ta HACTIAKY 3 HUX;

3aCTOCOBYE aKCIOMHU CTEPEOMETPii Ta HACTIAKY 3 HAX IO
PO3B’si3aHHsI HECKIIAHUX 3a]1ay;

KJIacu(iKye 32 ICBHUMHU 03HAKAMH B32EMHE PO3MIIIICHHS
NPSMUX, MPSMHUX 1 TUIOIIUH, TUIONHH y TIPOCTOPI 3a
KIIBKICTIO X CHIIBHUX TOYOK;

BCTAHOBJIIOE TIAPATETHHICTD MPSIMUX, MPSAMO] Ta TUIOIIHHH,
JIBOX ILIOIIHH;

3’SICOBYE, YU € JIBi IPSIMi MUMOOKHUMU;
300pazkae irypu y mpocTopi;

3aCTOCOBY€E BiTHOIICHHS MMApaIeIbHOCTI MK IIPSMIMH 1
TUIOIIUHAMH Y TIPOCTOPI JI0 OMHUCY BiTHOLICHb MK
00’ €KTaMH HaBKOJIMIITHBOTO CBITY.

OCHOBHI TTOHSITTSI, aKCIOMH CTepeOMeTpii Ta
HAWIIPOCTIII HACIJKY 3 HUX.

B3aemHe po3MillieHHS MPSAMHUX Y TPOCTOPI.
[TapanenpHe MPOEKTYBaHHS i HOTO BIACTUBOCTI.
3o00paxeHHs Qiryp y crepeoMerpii.
[MapanenbHICTD TPSAMOT Ta IUIOLIHHH.
[TapasnenbHiCTh TUIOIIKH.

Tema 2. IEPIIEHAUKYJIAPHICTD IPAMMUX I IVIOIIUH Y ITPOCTOPI .

Y4yenb/yuenuus:

BCTAHOBJIIOE Ta OOIPYHTOBYE TEPICHINKYIAPHICTD
MPSIMUX, IPSAMO] Ta TUIOIWHH, JBOX IUIOIIUH;

(opmyr0€ 03HAUCHHS KyTa MK TIPSIMUMH, TIPSIMOIO Ta
TUTOIIMHOIO, TUIOIUHAMI;, TEOPEMY TIPO TPH
NEPIEHINKYIISPH;

[eprieHAUKYASPHICTD MPIMUX.
[MeprieHAUKYISAPHICTD MPSIMOT 1 TUTOTIIHH.
Teopema po Tpy NeprEHANKYISPH.
[leprieHAUKYIAPHICTD TUIOIMH. JIBOrpaHHMIA
KYT.

BumMiproBaHHs BijicTaHEH y POCTOPI: BiJl TOUKH
JI0 TUIOIIMHM, Bi MPSAMOI 70 TUIOIIUHH, MiXK
IJIOMUHAMHA. BUMIprOBaHHS KyTiB y MPOCTOPI:




3aCTOCOBYE BiTHOIICHHS MK MIPSMHUMH 1 TIOMTAHAMHA Y
MPOCTOPI, BIICTaHi 1 KyTH y IPOCTOpi 10 onHCy 00’ €KTiB
HABKOJIMIITHBOTO CBITY;

PO3B’A3Yy€ 3a/1a4i HA 3HAXO/KEHHS BiJICTaHeH Ta KyTiB B
MPOCTOPI1, 30KpeMa MPAKTHIHOTO MICTY.

MDK TIPSMHAMH, MK TPSMOIO 1 TIONTHHOI0, MK
TUTOIIMHAMH.

Tema 3. KOOPJAUHATHU I BEKTOPH .

Y4enb/yueHuus:

KOPHUCTYEThCS aHAJIOTIEI0 MK BEKTOPaMH 1 KOOpIUHATAMU
HAa TUTOIIWHI ¥ y IpoCcTOpi;

YCBIiTOMJIIO€ BOXKJIMBICTh BEKTOPHO-KOOPIUHATHOTO METOTY
B MaTE€MAaTHII;

BUKOHYE€ OIlepalii HaJ BEKTOpaMu;

3aCTOCOBYE BEKTOPH IS MOJISTIOBAHHS i O0UMCICHHS
TEOMETPHYHUX 1 (hiI3UIHIX BEIUYHH;

3HAXOAUTD BiJICTAaHb MXK IBOMa TOYKAMH, KOOPANHATH
CepeIrHM BiJpi3Ka, KOOPAWHATH TOYOK CHMETPHIHUX
BIJIHOCHO TTOYaTKy KOOPJHHAT Ta KOOPAWHATHHX IUIOLIHH;

BHKOPHUCTOBYE KOOPIUHATH Y IPOCTOPI JJIs1 BUMiPIOBAHHS
BIJICTaHEH, KYTIB;

[IpsMOKYTHI KOOpIWHATH B MIPOCTOPI.

Koopnunatu cepenunu Binpizka. Bigcrans mix
JIIBOMa TOYKaMH.

Bekropu y npoctopi. Onepatii HaJ BEKTOpaMH.
Dopmynu 111 00UKCIEHHS JOBXKHHU BEKTOPA,
KyTa MK BEKTOpaMH, BiJICTaHi MK IBOMa
toukamu. CUMETPis BITHOCHO MOYATKY
KOOPJIMHAT Ta KOOPIUHATHHUX TIOIMH

Tema 4. MHOI'OI'PAHHUKMH .

Y4yeHb/yuyeHuus:

PO3Mi3HA€ OCHOBHI BUJM MHOTOTPAHHUKIB Ta X €JIEMEHTH;
300paxKy€e OCHOBHI B MHOTOTPaHHUKIB Ta iX €JIEMEHTH;
Mae ysIBJEHHSI [IPO Nepepi3u MHOTOIPaHHUKA IIOLIMHOIO;
(opmyn10€ 03HaUEHHS BKa3aHUX Y 3MIiCTI MHOIOI'PaHHHUKIB;

3anucye GopMyIH I OOUMCIICHHS TUTOIII Oi19HOT Ta TOBHOT
MOBEPXOHb TIPU3MHU Ta MipaMiIu

00YHCJIIOC BEINYMHU OCHOBHUX E€JIEMEHTIB
MHOTOTPaHHUKIB;

3aCTOCOBY€ BUBYCHI ()OPMYIIU 1 BIACTHUBOCTI J10
PO3B’sI3yBaHHS 3371a4, 30KpeMa MPHUKIIATHOTO 3MICTY.

MHororpanHuk 1a oro eaemeHTH. OmyKii
MHororpanHuku. [Ipusma. [psima i mpaBubHa
npusmu. [apaneneninen. [Tipaminga. [TpaBuisHa
nipamina. [lepepizu MHOTOTpaHHHUKIB.

[Tnomti 6i4HOT Ta TOBHOT TOBEPXOHb ITPH3MH,
mipaminy.

Tema 5. TIJIA OBEPTAHHSA .

Y4yenb/yuyeHuus:
00YHCITIOE BETMINHI OCHOBHHUX €JIEMEHTIB TiJl 00epTaHHS;

3aCTOCOBY€E BJIACTUBOCTI TiJ1 00€pPTaHHS 10 PO3B’sI3yBaHHS
3ajad;

Humiagp, koHyc, iX enemenTd. [lepepizu
IUITIHPA 1 KOHyca: 0ChOBI Mepepi3u MuWIiHApa i
KOHYca; Nepepisu IuIiHApa 1 KOHyca
TUTOIIMHAMUY, TTapajeTbHIMHU OCHOBI.




po3mi3Hae BUAM TiJ1 OOEPTaHHS, iXHI €IEMEHTH;
MHOTOTPaHHHUKH 1 Tina 00epTaHHs y IX KOMOiHALIsAX B
00’ €KTax HABKOJIUIITHBOTO CBITY.

Kyns i cepa. [lepepi3 Kyl MIOMKHOIO.

Tema 6. OB’€EMU TA IIJIOIHI MOBEPXOHb TEOMETPUYHHUX TIJI .

Y4yenb/yuyeHuus:

3anmucye GopMyIH JIUIs OOUUCIICHHS 00’ €MIB
napanenerinena, Ipu3Mu, MipaMigu, HWIiHIPa, KOHYca,
KyJIi, TUTOII Oi9HOI Ta TOBHOT TOBEPXOHB LWITIH/IPA, KOHYCA,
ot cepu;

Mae€ ysiBJIeHHA 1po 00’eM Tina Ta 1oro oCHOBHI
BJIACTUBOCTI;

PO3B’A3y€ 3a/1a4i Ha 00YHCICHHS 00’ €MIB 1 IO
MOBEPXOHb TEOMETPUYHUX TiJl, 30KpeMa MPUKIITHOTO
3MICTY.

[TorsaTTs po 006’em Tima. OCHOBHI BJIaCTHBOCTI
00’ eMiB. O0’eMH IPU3MH, TTapaseIeIinesa,
nipaMian, TUIHApPa, KOHYca, KYJIi.

[Tmomri 6iYHOT Ta TOBHOI ITOBEPXOHB ITMITIHIIPA,
koHyca. [lnoma chepu.

CTpyKTypa, 3MiCT Ta OI[iHIOBAHHS 3aB1aHb

OI1iHIOBaHHS BCTYITHUKIB 3 MaTEMAaTHKH MPOBOAUTHCS OC3MOCEPEIHBO il Yac MPOBEACHHS CIIBOECI TN
3a pe3yJibTaTaMi BUKOHAHHS TECTOBUX 3aBAaHb. P00OTa cKiamaeThes 3 5 mutanp (Teopis):

Hutanns 1 — 3: JIo KO)KHOTO MUTaHHS TOJIAETHCS BiJIMOBIIHA 3aa4a (IIpaKTHKa). SIKIIo a0iTypieHT
BiJIMIOBi/Ta€ HA TEOPETHYHE MUTAHH:, TO HOMY HapaxoByeTbes | Gair. SIkmio abiTypieHT yCIinmHO
pO3B’s3ye 3amady, TO oMy HapaxoByeThes 1mie 1 6an. ToOTo 3a Ko)KHE 3 THTaHb abiTypiEHT MOXKeE

orpumaru 0, 1 abo 2 Gann.

IHutanns 4 ta 5: Jlo KO)KHOTO MUTAaHHS TONAETHCS BIIMOBIIHA 3a7a4a (MIpaKTHKa). SKmo adiTypieHT
BIJIMIOBia€ HAa TEOPETHYHE MUTAHHSI, TO HOMY HapaxoByeThcs 2 Oanu. SKio abiTypieHT yCHiHO
pO3B’s3ye 3a7ady, TO HoOMy HapaxoByeThes e 1 6ai. ToOTo 3a KOXKHE 3 TUTaHb a0iTypiEHT MOXKE

orpumatu 0, 1, 2 abo 3 Gamu.

Kpurepii oniHroBaHHSI HABYAJIBLHUX JTOCATHEHDb . BiMOBIHICTh KUTLKOCTI HAOpaHUX a0ITypi€eHTOM
OauiB oriHmi 3a 12-0aTbHOI0 CHCTEMOIO OIIHIOBAHHS HaBeIeHo y Tabmii 1.

Taomusl.

Howmepwu 3aBnanp KUIBKICTh 0aJIiB Cyma bauiB
1 0,1,2 2

2 0,1,2 2

3 0,1,2 2

4 0,1,2,3 3

5 0,1,2,3 3

1-5 12

BiamoBigHicTh KiTbKOCTI HAOpaHUX OalliB abiTypieHTOM OIiHII 32 12-0aJhHOI0 CHCTEMOIO OIIHIOBAHHS
HaBYaJbHUX JOCITHEHD Ta BiANOBIAHICTE 50-0albHIA CUCTEMI OLIHIOBAaHHS HABYAJILHHUX JOCATHEHD

HaBeIEHO B Ta0uIi 2.

Taomumsa2.
Kinekicte HabpaHux 6aiiB Ominka 3a 12- ™ Ominka 3a 50 —
0aJIbHOK CUCTEMOIO 0aJIbHOIO

CHCTEMOIO
OLIIHIOBAHHSA

0 0 He cxnas

1 1 He ckxmas

2 2 He cknas

3 3 He cxnas




4 4 3
5 5 3
6 6 3
7 7 4
8 8 5
9 9 6
10 10 7
11 11 9
12 12 10

Banu, otpumani 3a pe3yabTaTaMu CHiBOECIIM 3 MaTEMAaTUKU Ta YKPaiHChKOT MOBH, CyMYIOTBCS 1
nepeBosAThes y mkary 100-200 6amiB 3a HABEJEHOIO CXEMOIO.

TecroBuit IIxama TecToBuit Mxama TecToBuit [IIkama
Oan 100-200 ban 100-200 Oai 100-200
1 100 34 134 67 167
2 102 35 135 68 168
3 103 36 136 69 169
4 104 37 137 70 170
5 105 38 138 71 171
6 106 39 139 72 172
7 107 40 140 73 173
8 108 41 141 74 174
9 109 42 142 75 175
10 110 43 143 76 176
11 111 44 144 77 177
12 112 45 145 78 178
13 113 46 146 79 179
14 114 47 147 80 180
15 115 48 148 81 181
16 116 49 149 82 182
17 117 50 150 83 183
18 118 51 151 84 184
19 119 52 152 85 185
20 120 53 153 86 186
21 121 54 154 87 187
22 122 55 155 88 188
23 123 56 156 89 189
24 124 57 157 90 190
25 125 58 158 91 191
26 126 59 159 92 192
27 127 60 160 93 193
28 128 61 161 94 194
29 129 62 162 95 195
30 130 63 163 96 196
31 131 64 164 97 197
32 132 65 165 98 198
33 133 66 166 99 199
100 200
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