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Apugpmemuxa, anzeopa i nouamku ananizy

Hartypanbni uncna 1 Hyab. YuTaHHS 1 3amuc HaTypaidbHHX YHCEIL.
[lopiBHsiHHS HaTypanbHHX uucen. JlomaBaHHs, BiAHIMAHHS, MHOXKEHHS Ta
JUIEHHS HATypaJIbHUX YHCEIL.

[TonpinpHiCTh HATYpaNbHUX YKcel. JIUTbHUKH 1 KpaTHI HATypaJbHOTO YHCIIA.
[Tapui 1 HemapHi yucna. O3Haku noAunbHOCTI Ha 2, 3, 5, 9, 10. dinenns 3
ocrtayero. [IpocTi 1 cknaneni uncna. Po3kinananHs HaTYypaJbHOTO YMcCia Ha
MpocTi MHOXHUKUA. HalOunbmuid CHibHUN AUIBHUK, HAMMEHINE CHIJIbHE
KpaTHe.

3BuyaitHi  apoOu. IlopiBHsAHHA 3BHYaiHUX JpoOiB. [lpaBunbHUI 1
HenpaBuibHUM ap16. Ilinma Ta npobGoBa uactuHa uyucna. OcHOBHa
BIacTuBICTh JIpoOy. CkopoueHHs npoOy. Cepenne apudMeTHuHE KUIBKOX
gucen. OCHOBHI 3314l Ha ApOOH.

Bincotku. IlpaBunma BUKOHAaHHS BIJICOTKOBUX po3paxyHKiB. Dopmynu
MIPOCTHUX 1 CKIIQTHUX BIJICOTKIB.

BiracTuBOCTI YHMCIOBUX HEPIBHOCTEH.

Apudmernuna ta reomeTpuyHa mporpecii. @opmyna N-ro yieHa 1 cymu N
nepmmx wieHiB mnporpecid. @opMmyna CyMH UWIEHIB HECKIHUEHHOT
r€OMETPUYHOI Mporpecii 31 3HAMEHHUKOM | q | <l

CremniHb 3 HATypaJbHUM 1 PaIliOHAIBHUM TOKAa3HUKOM. ApudMeTHuyHU
KOPIHb.

OpnHouned 1 MHorousieH. Jii Hag HUMU. POPMYIIH CKOPOUEHOTO MHOMXKEHHS.
MHuorowien 3 opgHieto 3MiHHOIO. KopiHb MHOrouseHa (Ha MpPUKIAIL
KBaJPaTHOTO TPUUJICHA).

PiBHsiHHsA. Po3B'si3yBaHHS pIBHSHb, KOpPEH1 pIBHSHHSA. PIBHOCHIIBHI
piBHsHHSA. ['padik piBHSHHS 3 ABOMA 3MIHHUMH.

HepiBHocTi. Po3B'ss3yBanHs HepiBHOCTEH. PIBHOCHIIbHI HEPIBHOCTI.
Cucremu piBHSIHB 1 cucTeMH HepiBHocTel. Po3B'sa3yBanust cucreM. Kopeni
cucTteMH. PIBHOCHIIBHI CUCTEMH PIBHSHb.

dopMyiia KOpeHiB KBaJPATHOTO PIBHSIHHS.

Po3kinananHs KBapaTHOro TPUUJICHA HA JTIHIHHI MHOKHUKHU.

[lonsittst yukuii. Crnocobu 3amannHs ¢yHkuii. OO6iacTb BU3HAYCHHS,
obnacTh 3HaueHb PyHKIii. DyHKIIsI, 0OepHEHA 10 TaHO1.

I'padix pynkii. 3poctanus 1 cnagaHHs QyHKIIT; MepIOANIHICTD, TAPHICTD,
HENapHiCTh (QYHKIII.

BrnactuBocti ¢yHKIil y =ax +b Ta ii rpadik.

BrnactuBocti ¢pynkuii y = k/x, Ta ii rpadik.

Bnactusocti Gpynkuii y = ax? + b + ¢, ta ii rpadixk.

O3HayeHHS 1 BJACTHBOCTI (YHKIH y = sin x 1 y = cos x, y = 1g X, ixHi
rpadiku.

®opmyin 3BEICHHS.

3aneXHIiCTh MDK TPUTOHOMETPUYHMMH (YHKLISIMH OJHOTO I TOro X
apryMEeHTYy.

CuHYC 1 KOCHHYC CYMH Ta PI3HHUII IBOX apTryMeHTIB (hopMyIn).
TpuronomerpuyHi GyHKIIIT MTOABIMHOTO apTYMEHTY.
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[TeperBopenHs Ha 700yTOK SiN o= SiN B Ta COS a * cos P.

Po3B’s13ku piBHSIHD Sin X = a, oS X = a, tg X = a.

O3HaueHHs 1 OCHOBHI BiacTuBOCTI (pyHKIiH: cTenieHeBoi y = X" (n € Z),
MOKa3HUKOBOI y =a*, a > 0.

Jlorapudwmu Ta ix Baactuocti. OCHOBHA JoTapu(pMidyHa TOTOXKHICTb.
Jlorapudm 100yTKYy, CTENEHS 1 YaCTKH.

O3HayeHHS 1 OCHOBHI BJIAcTHBOCTI Jiorapudmiunoi ¢yHkiii y = logaX,
a>0, a#l.

[ToxigHa cymu, 70OYTKY 1 4aCTKH ABOX (DYyHKIIIH.

[Toximna ckmaneHoi GyHKIIii.

[ToxigH1 TPUTOHOMETPUIHHUX (QYHKITIH.

[ToximHi CTETIEHEeBOT, TOKA3HUKOBOI 1 JJOrapupMIdHOT PYHKITIH.

PiBusiHHA notruHO1 10 rpadika GyHKIII.

JHloctatHst yMoBa 3pocTaHHs (criaganHs) (yHKIi Ha TpoMiKKY. [loHATTs
ekctpemymy ¢yskiii. HeoOGximma ymoBa exkctpemymy. HaiiOinpimme i
HaliMeHI1e 3HayeHHs (QYHKIIII Ha POMIKKY.

[lepBicHa Ta BuU3HA4YeHWM i1HTerpaj. TaOiuisl NEPBICHUX €JIEMEHTapHHUX
¢ynkuid. IlpaBuna 3HaxomkeHHs mnepBicHuUX. @Popmyna HerlooToHa-
JlenOHInA.

[lepectanoBku (0€3 MOBTOPEHB), MPABUIIO MEPECTaHOBOK. Po3minieHHs (6e3
MOBTOPEHB), KUIbKICTh po3MminieHb. KomOiHarllii (6e3 moBTOPEHD).

binom Hrerotona. [loHATTS MMOBIpHOCTI BUNAAKOBOI moAii. Halinmpocrimi
BUIIAJIKH MIPAXyHKY WMOBIPHOCTEH.

CratucTuuH1 XapakTEPUCTUKHU PSIIIB JaHUX.

I'eomempisn

[Ipsima, mpomiHb, BIIPI30K, JamaHa; JOBXKMHA Biapi3ka. PiBHICTH 1
no1i0HICTh TeoMeTpuuHUX Giryp. BigHomenns miomy nogioHux giryp.
Kyt, Benmnunna xkyTta. BepTukanbHi Ta cyMikHI KyTH. [1apanensHi mpsimi.
TpukytHuk. Meniana, OiCeKTpuca, BUCOTa TPUKYTHHUKA, iXHI BJIACTHUBOCTI.
Buau TpuKyTHUKIB.

O3Haku piBHOCTI TPUKYTHUKIB.

BnactuBocTi piBHOOEIPEHOTO TPUKYTHHKA.

Cyma kytiB TpukyTHuka. Cyma BHYTPIIIHIX KYTIB  OIYKJIOT'O
MHOTOKYTHHKA.

O3Haky mapayieTbHOCTI MPSIMUX Ha TIJIOIXHI.

Komo i kpyr. Llentp, miameTp, paaiyc, Xopau, Cl4H1 KoJja.

Kono, onmcane HaBKOJIO TPUKYTHHUKA.

Koo, Bniucane B TpPUKyTHHK.

JloTruHa 10 KoJIa Ta ii BIIACTUBICTb.

BiractuBOCTI TOYOK, piBHOBIIJIAJICHUX BiJ KIHIIIB BiJIpi3Ka.

YoTupuKyTHUK: Tapajienorpam, NpIMOKYTHHK, poMO, KBaJpar, Tpamellis;
iXH1 OCHOBHI BJIaCTHUBOCTI.
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O3Haku napajiesorpama.

Teopema ITidaropa, nacaigku 3 Teopemu Ilidaropa.

CriBBIJIHOIIEHHS M)XK CTOPOHAMHM Ta KyTaMH MPSMOKYTHOTO TPUKYTHHKA.
dopmyna BiICTaHl MK IBOMa TOYKaMU TIJIOIIMHYU. PIBHSHHS KOJIa.
[Ipuknaau nepeTBOPEHHSI TEOMETPUYHUX (PITyp, BUIH CUMETPIi.

Bekropu. Onepaliii Haji BEKTOpaMH.

O3Haku mo110HOCTI TPUKYTHHKIB.

[enTpanpHi 1 BOUCAaHI KyTH; iXHI BIAcTHBOCTI. BumiproBaHHS KyTa,
BIIMCAHOTO B KOJIO.

MmuorokyTHuk. Bepmvnau, cTopoHu, AiaroHana MHOTOKYTHHUKA.

3anexHICTh MIXK Bipi3kaMu y Koii. [lyra komna. CekTop, CerMeHr.
JloBxrHa KoJia 1 JOBXKHHA qyry Kona. Pagianna mipa kyra. [Linomia kpyra 1
IIoLIa CEKTOpa.

@opMynu IIJION[ TEOMETPUYHHUX (iryp: TPUKYTHUKA, NPIMOKYTHHKA,
napanenorpama, KBajpara, pomoa, Tparmerri.

[Tnomuna. [TapanenpHi MIOMMHM 1 TUIOIIUHM, 1110 IEPETUHAOTHCA.
[lapanenbHICTh MPSAMOI 1 TJIOLIUHHU.

O3Haka mapajiebHOCTI IUIOIIUH.

[lapanenbHICTh MPSAMHUX 1 TJIOLIUH.

O3Haky napajieabHOCTI NPSAMOI 1 IJIOIIHUHH.

[lepneHAMKYISIPHICTh MPSIMHUX 1 TIJIOIKH.

Teopema mpo neprneHAuKYISIPHICTh IPSIMOI 1 IJIOMIKHU.
[lepnieHAUKYISAPHICTH ABOX IUIOIIUH.

Kyt npsimoi 3 mnomumuoro. [leprnenaukynsp 10 IIOMKHY.

JIBorpanHi kyTtH. JliHiiHMIA KyT JBOrpaHHOrO KyTa. llepneHaukyaspHICTh
JBOX IUIOIIMH.

Mmuororpanauku. Bepummnu, peOpa, rpaHi, JilaroHaji MHOTOTPaHHUKA.
[Ipsma 1 moxuna npusmu. [lipamina. IlpaBunbHa npusma 1 NpaBUIIbHA
nipamiga. [lapanenenineau, ix Buay.

Tina obepranns: ummiHAp, KoHYC, chepa, kyna. Llentp, miamerp, paaiyc
chepu 1 kymi. [Inomuna, normana 10 chepwu.

dopmynu IIOMII TMOBEPXOHb 1 00'€eMiB TpPHU3MHU, MipaMigu, UWJIIHAPA,
KOHYycCa.

dopmynu 011 MOBEpXH1 chepH, 00'eMy KyIIi.

BceTynHuUK NMOBHHEH YMITH:

BuxonyBatu apudmernyHi nii HaJ HaTypaJbHUMHU YHCIAMH, JECITKOBUMH 1
3BHUYAHUMU IPOOaMU; KOPUCTYBATHUCS KAJIBKYJISTOPOM 1 TaOIUISIMHU.
BukoHyBaTH TOTOKHI MEPETBOPEHHS MHOTOUIEHIB, aireOpaidyHux ApoOiB,
BUpa3iB, 1[0  MICTATh  CTENEHEBl, ITOKA3HUKOBI,  Jorapudmiyxi,
TPUTOHOMETPHUYHI (QYHKIIIT Ta 0OEpHEH1 TPUTOHOMETPUYHI (PYHKIIIT.
Po3B’si3yBaTu BIpaBu, 110 TepeadadaroTh: OOYMCIEHHSI YIEHIB Iporpecii;
OOYHUCJEHHS CyM Mepmux N 4YieHIB apuPMEeTH4HOi W TreoMeTpUuyHOI
MPOTrpecii; 3auc NePiOJUYHOr0 JECATKOBOIO APOoOY y BUTIISAI 3BUYANHOTO;
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BUKOPHUCTAHHA (DOPMYIT 3arajJbHUX WIEHIB 1 CyM MPOTPECiil 7151 3HAXOMKEHHS
HEB1JIOMHUX €JIEMEHTIB MPOTpeciil.

bynyBatu 1 wuywrtatu rpadiku JIHIAHOI, KBaJpaTU4YHOI, CTENEHEBOI,
MOKA3HUKOBO1, JIOrapu(MI4HOI Ta TPUTOHOMETPUUYHUX QYHKIIIH Ta
00CpHEHUX TPUTOHOMETPUYHHUX (yHKIIM. BukopuctoByBaTu rpadiku mpu
PO3B’sI3yBaHHI PiBHSIHB Ta CUCTEM PIBHSHb.

Po3B'si3yBaTy piBHSHHS 1 HEPIBHOCTI MEPUIOrO 1 APYroro CTEMEHiB, a TaKOXK
PIBHSIHHSL 1 HEpIBHOCTI, IO 3BOJAATHCA JO HHX; PO3B'SI3yBaTH CHUCTEMH
PIBHSIHb T2 HEPIBHOCTEH MEPIIOTO 1 IPYroro CTETNEHIB 1 Ti, IO 3BOJATHCS 10
HUX; HaWMNpOCTINI PIBHAHHS 1 HEPIBHOCTI, IO MAalOTh CTEIEHEBI,
MTOKa3HUKOBI, JJorapupMidHi 1 TPUTOHOMETPUYHI (QYHKIII].

Po3B'si3yBatu 3a/1a4i 3a TOMOMOTOI0 PiBHSIHB 1 CUCTEM PIBHSHb.

. 300paxaTtu reomeTpuyHi GIrypyd Ha IUIOMIMHI 1 BUKOHYBAaTH HAWIIPOCTIII

moOy/1I0BH Ha TUIOIIMHI.
BukopucToByBaTH BiIOMOCTI 3 T€OMETPIi MpU PO3B'sI3yBaHHI anreOpaiyHux, a
3 anreOpu 1 TPUTOHOMETPIi — TEOMETPUYHUX 33]1a4.

. BuxkonyBaTn Ha MUIOMMHI Ta B NPOCTOpPl ONEpalii Haja BEKTOpaMu

(momaBaHHS 1 BIJHIMAHHS BEKTOPIB, MHOXKEHHS BEKTOpa Ha YHCIO) 1
BUKOPHUCTOBYBATH iX MPHU PO3B'sI3yBaHHI MPAKTUYHUX 3a/a4 1 BIIPaB.

10. 3acTocoByBaTH TOXiAHY TPH JOCHI[UKCHHI (YHKIIH Ha 3pOCTaHHSA

(cmamaHHs), HA EKCTPEMYMH, a TAKOXK JUIsl MOOYI0BU rpadikiB QyHKIIIH.

11. 3actocoByBaTH TaOJMINI0 MEPBICHUX €JIEMEHTApHUX (PYHKIIN Ta mpaBuiia

3HaXO/HKEHHS MEPBICHUX MPHU PO3B’SI3yBaHHI 3a7ad.

12. 3acTocoByBaTH  HaWMPOCTIIN  BUIMAAKH  MIJpaXyHKy  HMOBIPHOCTEH.

3HaXOI[I/ITI/I CTaTUCTUYHI XApPaKTCPHUCTHKHU pHI[iB JaHHUX.



KPUTEPII OINIHIOBAHHA
BIANOBII (TecTiB) 3 MAaTEeMATHKH

KisbkicTh 0ajiB Kpurepii
(max - 200)
180 - 200 Bucrasnserscs 3a rimmOOK1 3HaAHHS

HABYaJILHOTO MaTepially, IO MICTUTHCS
B OCHOBHHX 1 JIOJIATKOBHX
PEKOMEHIOBAaHUX

JoKepeliax; BMIHHS aHaJli3yBaTH SIBUIIIA,
SIKi BUBUAIOTHCS, Y IXHBOMY
B3a€MO3B'SI3KY 1 pO3BUTKY, YITKO 1
JJAKOHIYHO; JIOTIYHO 1 ITOCJIiJIOBHO
BIJIITOBIJIATH HA MOCTABJICH] 3aIIMTAHHA;
BMIHHS 3aCTOCOBYBaTH TE€OPETUYHI
MIOJIOKEHHS TIi]] 9ac PO3B'sI3aHHS
MPaKTUIHUX 3a/1a4.

160 -179 BucraBnseTbcs 3a IpyHTOBHI 3HAHHS
HaBYaJIHLHOTO MaTepiaiy,
apryMEHTOBaH1 BIIMOBI1 Ha
ITIOCTABJICH] 3aIIUTAaHHS, BMIHHS
3aCTOCOBYBATH TEOPETUYHI TTOJIOKCHHS
IiJ] 9ac PO3B'SI3yBaHHS MPAKTUIHUX
3a7a4.

140 - 159 BucTaBnsieTbes 3a MIIHI 3HaHHS
HABYAJLHOTO MaTepiaiy,
apryMEHTOBaH1 BiJIMIOBI/I HA
ITOCTaBJIEH] 3alIUTaHHs, SIK1, OJTHAK,
MICTSTB IIEBHI HETOYHOCTI; BMIHHS
3aCTOCOBYBATH TCOPETUYHI TTOJIOKCHHS
i 9ac PO3B'sI3aHHS MPAKTHYHUX
3aja4.

120 - 139 BucraBnserbcs 3a nmocepeHi 3HaHHS
HaBYaJHHOTO MaTepiay, Majo
apryMeHTOBaH1 BIAMOBIII, Cla0Kke
3aCTOCYBAaHHS TEOPETUUYHUX MOJOKEHb
pu PO3B’sI3aHHI MPAKTUYHUX 33/1a4.

100 - 119 Bucrapnserscs 3a cinaOki 3HAHHS
HABYAJILHOTO MaTepiaity, HETO4HI abo
MaJio apryMeHTOBaH1 BIAMOBIL, 3
NOPYLIEHHSM MOCIA0BHOCTI HOTO



BUKJIAJIaHHS, 32 CJIA0KE 3aCTOCYBAaHHS
TEOPETUYHHUX MOJIOKEHb MPU
PO3B’sA3aHHI IPAKTUYHUX 3a/a4.

BucraBnserncs 3a He3HAHHSA 3HAYHOI
JaCTUHHU HaBYAIBHOTO MaTepiaiy,
1CTOTH1 TTIOMUJIKM Y BIATIOBIISAX Ha
3alUTaHHS, HEBMIHHS OPIEHTYBATHUCS
T1J] 9ac PO3B'sI3aHHS MPAKTUYHUX
3aJ1a4, HE3HAHHSI OCHOBHHUX
byHIaMEHTATBHUX MOJIOKEHb.

Biamosins Bix 124 6anié — peKOMEHIOBAHO.

Bignogiae 1o 123 6anie — He peKOMEHI0BaHO.
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