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I. HIOSACHIOBAJIBHA 3AIINCKA

[Iporpama BcTynHOro BunpoOyBaHHS Yy ¢Gopmi cmiBOeciin 3 HaBYAJIbHOI
auciuIulia - «MaTtemaTuka» JUisi  BCTYNHHUKIB — BiOKpeMI€HOro CTpPYKTYpHOTO
migpo3auty «KinmMancekuil ¢daxoBuil konemk 3akiany Buioi ocBith «lloainbCchbkuit
Jep>KaBHUN YHIBEPCUTET» Ha OCHOB1 0a30BOi 3arajibHO1 CEpeIHbOI OCBITH BIIANOBIIAE
Jlep>kaBHOMY cTaHAapTy 0a30BOi 1 MOBHOI 3arayibHO1 cepennboi ocBiTH (IloctanoBa
Kabinery MinictpiB Ykpainu Bix 23.11.2011 p. Ne 1392).

[Iporpama BinmoBigae uyuHHIA [Iporpami 3 MareMaTuku JUisl 3arajJbHOOCBITHIX
HaBuanbHUX 3aknaniB (5 — 9 kiacwm), 3arBepmxenii Hakazom MiHicTepcTBa OCBITH i
Hayku Ykpainu Big 07.06.2017 Ne 804.

JlaHa mporpama J1acTb MOKJIMBICTb a0ITypIEHTY CUCTEMATU3yBaTH CBOI 3HAHHS Ta
JOTIOMOX€E 30PIEHTYBATHCS, Ha SIKI MUTAHHS TpeOa 3BEpPHYTH yBary Mpu MmiAroTOBII

A0 BCTYITHOT'O BI/IHpO6yBaHHH 3 MaTCMAaTHUKH.

I1. HIJII HABYAJIBHOT'O IPEIMETA:
AOITypi€HT NOBHHEH 3HATH:
e  (Osnaku noauIbHOCTI Ha 2,3,5,9,10.
e [IpaBuna miit HaJg JECATKOBUMH 1 3BHYAMHUMHU JIpOOAMHU.
e [IpaBuna aiif Hax parioHATLHUMH YHCIIAMH.
o  DopMynH CKOPOYEHOTO MHOKEHHS.
o  DopMynu KOPEHIB KBaIpaTHOTO PIBHSHHS.
o [lIpaBuna il HaJ CTETICHSIMU 3 HATYPATHLHUM MOKA3HUKOM.
e BiactuBOCTI KBaJpaTHUX KOPEHIB.
o  dopmynu apuPMETHIHOT Ta TEOMETPUIHOT MPOTpecii.
e [lousrrsa 00acTi BU3HAYEHHS 1 MHOKAHU 3HAYEHB 1.

e Bmactuocri i rpadiku GyHKIil

y=k-x+b; y=k-x; y=x"; y:E; y=x*+b-x+c; y=\/;
X

eO3HAaKM MapaJieIbHOCTI MNPSIMUX, BJIACTUBOCTI PIBHOOEAPEHOrO0 TPHUKYTHHUKA.

Teopema npo cymy KyTiB TPUKYTHHUKA.



e Teopemy Ilidaropa.

e BrnactuBocTi mapanenorpama, NpsiMOKyTHUKa, poM0a, KBaapara.

ellnomi popmynu maockux Qiryp, T0BKUHY KOJIa, IUIOLII Kpyra.

¢ CriiBBIIHOLIEHHS! MI?K CTOPOHAMHM 1 KyTaMU IIPSIMOKYTHOT'O TPUKYTHHUKA.
e¢(O3HaYeHHs CUHYCA, KOCUHYCA, TAHT'€HCA FOCTPOro KyTa.

eTeopeMa cHHYCIB 1 KOCUHYCIB.

elloHsATTS BekTOpa, MpaBWia /i HaJ BEKTOpaMHU, CKaJIIpHUH JOOYTOK,

KOOPJMHATH 1 MOJYJIb.

AOITYpi€HT NOBHHEH YMITH:

e  BukonyBatu 1ii Haj 3BHYAWHUMH 1 aireOpaiuHuMu Apobamu, po3B’s3yBaTH
PIBHSHHS 1 HEPIBHOCTI MEPIIOTO 1 APYroro CTENEHs, CUCTEeMH PIBHSHB 1 HEPIBHOCTI
NEPILIOTO 1 APYTOro CTEMEHS.

o Po3B’s13yBaTu 3a/1a4i Ha CKJIaaHHs PIBHSHB 1 CHCTEM PiBHSHb.
o bynyBatu rpadiku GyHKIINH y=k-x+b; y=k-x; y :E; y=x*+b-x+cC
X

o BukonyBaTu nii Haj BEKTOpaMH, 3HAXOJUTH MOJYJb BEKTOPA, CKAJISIPHHIA
100YTOK BEKTOPIB, KYT MK BEKTOPAMH.

o Po3B’s13yBaTu 3a/1a4i Ha apuPMETHUHY 1 TEOMETPUUHY TIPOTPECIIO

o Po3B’si3yBaT  pi3HOMaHITHI TEOMETPUYHI 3ada4li 3 BUKOPUCTAHHIM

BIIMMOBITHUX TeopeM 1 popMyi.

II1. 3SMICT MIPOT'PAMMU
3 mucumMIuTing «AJaredpay:

HATYPAJIBHI YMUCJIA. Harypansui uymcma. Ywumcnmo Hynb. Bigpizoxk.
BuwmiproBanus 1 mobymoBa Bimpizka. I[lpominb, mpsma. KoopaumHaTHMII TPOMiHB.
[lopiBHsSIHHS HaTypaidbHUX uuced. JlogaBaHHS 1 BigHIMAHHA HATypaJbHUX YHCET.
BnactuBocTi Jo1aBaHHS.

MHoOXeHHS HaTypalibHUX yucel. BrnactuBocti MHOXkeHHsA. KBagpaT 1 ky0 uucna.

JlineHHst HaTypaidbHUX uucen. [ienHs 3 ocrauero. Yuciioi Bupa3u. bykBeHi Bupasu Ta



ix 3HaueHHs. @opmyinu. PiBHsHHSA. PO3B’A3yBaHHs PIBHSAHbD.

JAPOBOBI YMUCJIA. JlpoGoBi wuyucna. 3BuyaiiHi Jpobu. IlpaBuipHl Ta
HernmpaBwibHI JpoOu. Mimani uncna. [lopiBHSHHS 3BUYaHUX OpOOIB 3 OJHAKOBUMHU
3HaMEHHHUKaMu. JlogaBaHHsS 1 BiAHIMAHHS 3BUYAHUX JApPOOIB 3 OJHAKOBUMU
3HAMEeHHHUKaMu. JlecsaTkoBuil api0. 3anuc 1 UnTaHH AECATKOBUX Jpo0iB. [TopiBHIHHSA 1
OKpYTJIEHHS JECATKOBUX JpoOiB. JlomaBaHHS, BiTHIMAHHSA, MHOXKEHHS 1 JUJICHHS
necsATKOBUX ApoOiB. OcHOBHa BIacTUBICTH Jipoly. CkopoueHHst ApoOy. Haiimenmii
CHUIbHUI 3HAMEHHUK. 3BeJEHHS JApoOIB J0 CHUIBHOrO 3HamMeHHUKa. [lopiBHSHHSA
npo0OiB. JlomaBaHHs, BiJHIMAHHSA, MHOXEHHS 1 JUICHHS 3BHYAHUX JpOOiB.
3Haxo/KEeHHS JIpoOy BiA uyMciia 1 yucia 3a voro apooom. IlepeTBopeHHs 3BHYANHUX
npo0iB  y gecaTtkoBl. HeckiHUeHH1 TepioAWYHI JIECATKOBI ApoOu. JlecsTkoBe
HaOJIKeHHs1 3BUYaiiHOTO Npoly. Cepenne apudmMeTnyHe, MOro BUKOPUCTAHHS IS

pOSB’}IS}/BaHH}I 3a1a4 MMPAaKTUIHOT'O 3MiCTy. CGpGI{HE 3HA4YCHHA BCIIMYHUHU.

MHNOAIJIBHICTDb UHUCEJL. JlinbHUKHA HaTypalbHOTO yuciaa. O3HaKU MOALTBHOCTI
Ha 2, 3,9, 51 10. IIpocTi Ta cknaaeHi yucia. Po3kiagaHHs ynuces Ha MPOCTI MHOKHUKH.
CrinpHUN AIMBPHUK KUTBKOX umcen. HaiOunpmmii crminpHUN AUTBHUK. B3aeMHO mpoCTi

yucna. CriibHe KpaTHEe KUTbKoX yuces. HaliMeHiie criiibHE KpaTHe.

BIJHOIIEHHA 1 TPOMNOPHII. Bimnomenns. OCHOBHA BIACTHBICTH
BimHomeHHs. [Ipomopiis. OcHOBHA BIACTUBICTH Mponopiiii. Po3B’a3yBaHHs piBHSHD Ha
OCHOBI1 BIacTUBOCTI mpomnopitii. [Ipsma mponopitiiiHa 3anexHicTh. 3aa4di Ha MPOTOPIIAHINA

MO

PAIIIOHAJIBHI YHUCJIA TA JAII HAJL HUMM. JlonaTHi Ta Bix’eMHi umcia.
Yucno 0. KoopaunatHa mpsma. [Iporunexni umcna. Momymp uucma. Ilimi ymcna.
Pamionanbai umcna. IlopiBHSHHS parmioHanbHUX uuced. JlomaBaHHsS, BiTHIMAHHS,
MHOXKEHHS 1 JIJICHHS paIlloHAIbHUX YHcesl. BIacTMBOCTI M0JaBaHHS 1 MHOXEHHS

pauioHanbHUX yucen. Po3kputts nyxok. [loniOH1 gonaHku Ta ix 3BefeHHA. PiBHSHHS.



OCHOBHI BJaCTUBOCTI PiBHSHHS.

JIHIVHI PIBHSIHHSA 3 OJHICIO 3MIHHOIO. Jliniiini piBHAHHA 3 OHi€I0
3MiHHOIO. PO3B’si3yBaHHs JiHIMHUX pIBHSAHb. P0O3B’sA3yBaHHS 3a/1ay 3a JOMOMOIOIO

JIHIAHUX piBHSAHB. PIBHAHHS SIK MaTeMaTUYHA MOJEIIb 3a/1aul.

OIJII BUPA3U. Bupaszu 31 3minaumu. Lini panionansHi Bupasu. Ywuciioe
3Ha4YeHHS BHpa3y. ToToxkHl BHUpa3u. TOTOXKHICTh. TOTOXHI MEPETBOPEHHSI BUpPA3y.
JloBenenHs ToTokHOCTeH. CTeniHb 3 HATypaJIbHUM MMOKa3HUKOM. BiacTUBOCTI cTeneHs
3 HarypaJibHUM TOKa3HUKOM. OpHowieH. CTaHAapTHUN BUIJIAA  OJHOYJICHA.
IlimHeceHHs OQHOWIEHIB 10 cTerneHs. MHoeHHs oaHowieHiB. MHorouwieH. [loaiOH1
YJICHW MHOTOYJICHA Ta iX 3BeJcHHS. JloJlaBaHHS 1 BiIHIMAHHS MHOTOWICHIB. MHOXCHHSI
OJIHOYJICHA 1 MHOTOWICHA; MHOKEHHS JBOX MHOTOWICHIB. Po3kiagaHHs MHOTOYJICHIB
Ha MHOKHUKH CIIOCOOOM BHUHECEHHS CIUIBHOTO MHOXXHHKA 3a JTYKKH Ta CIIOCOOOM
rpynyBaHHs. @DOpMylIH CKOPOUEHOTO MHOXKEHHS: KBaJpaT [BOWIEHa, PIZHUILA
KBapaTiB, cyMa 1 pi3HUIlA KyOiB. BukopucTtanus ¢hopMysl CKOPOUSHOT'O MHOXKEHHS IS

PO3KIIadaHHSA MHOTOUWICHIB Ha MHO)KHHUKH.

GOYHKUII. ®ynkuis. O6nacte BU3HaYeHHs 1 001acTh 3Ha4YeHb GyHKIii. Criocoou
3amanHs  ¢yHkmil. ['padixk  ¢ynskmii. JliniiiHa QyHKIOSE, OpsMa  OPOMOPINHHICTS,
oOepHeHa TPOMOPIINHICTL 1i Tpadik Ta BracTuUBOCTI. Halmpoctimii mepeTBOpeHHs

rpadikis Qpynkuii. @yukuis y = ax® + bx + ¢, a=0, i rpadik i BIacTUBOCTI.

CUCTEMM JIIHIMHUX PIBHSIHb 3 IBOMA 3MIHHUMMU. PipusnHA 3
nBoMa 3MIHHUMH. P03B 30K piBHAHHS 3 J1BOMa 3MiHHUMU JIiHiliHE PIBHSHHS 3 JBOMA
3MIHHUMH Ta #oro rpadik. CucremMa NBOX JiHIWHWUX PIBHAHD 3 JIBOMa 3MIHHUMH Ta ii
po3B’si30K. Po3B’si3yBaHHS CHCTEM [IBOX JIHIMHUX pIBHAHb 3 JBOMAa 3MIHHUMU:
rpadiyHUM CIIOCOOOM; CITIOCOOOM TIJCTAaHOBKH; CIIOCOOOM Joj/iaBaHHs. P03B’si3yBaHHS

3a/1a4 3a JOIMOMOI'OK0 CUCTEM JIIHIMHUX PIBHSHb



PAIHIOHAJIBHI BMWPA3U. PauionansHi Bupasu. Jlonyctumi 3Ha4YeHHS
3MIHHMX. TOTOXHI NEPEeTBOPEHHS palllOHAJbHUX BHUpa3iB. PallioHanbHI pPIBHAHHS.
PiBHOCHNIBbHI piBHAHHS. PO3B’s3yBaHHS pallOHaNbHUX PiBHAHb. CTEeNiHb 3 LUIUM

MOKAa3HUKOM 1 fioro BinactuBocTi. CTaHJapTHUN BUTJIISA]T YUCTIA.

KBAJIPATHI KOPEHI. JIMCHI YHUCJIA. KBagpaTHuii  KOpiHb.
Apudpmetnunmii  xBampaTHMil KoOpiHb. PiBHsHHs X?=a. PamioHanpHi uuca.
Ippamionanbui uyucna. JificHi yucna. YucioBi MHOXMHM. Etanu po3BUTKY wyHCIa.
ApudpmeTnyHuil KBaJgpaTHUN KOpPiHb 3 NOOYTKY, ApoOy 1 ctenens. JJoOyTok 1 yacTka
KBaJIpaTHUX KOpeHiB. TOTOXHICTb. TOTOXHI MEPETBOPEHHS BHPA3iB, IO MICTATh

KBaJIpaTH1 KOPEH.

KBAJIPATHI PIBHAHHS. KsanpatHi piBHaHHs. HernoBH1 KBaipaTH1 piBHSIHHS,
ix posp’s3yBanHs. dopmyna KopeHiB KBaapaTHoro piBHsSHHS. Teopema Biera.
KBagpaTHuii TpudiieH, oro kopeHi. Po3kiamaHHs KBaJIpaTHOTO TPUWICHA HA JIHIMHI
MHOKHUKHU. P03B’A3yBaHHSI PIBHSIHb, K1 3BOJATHCA 10 KBaapaTHUX. Po3B’si3yBaHHS

3a1a4 34 JOIIOMOI'OI0 KBaJIpaTHUX piBHHHB Ta piBH}IHL, K1 3BOJATHCA 4O KBAAPATHUX.

HEPIBHOCTI. UYwucnoBi HepiBHOCT. OCHOBHI BJIaCTHBOCTI  YHCIOBUX
HepiBHOcTel. [lowneHHe nomaBaHHS 1 MHOXKEHHS HEpIBHOCTEH. 3acToCyBaHHS
BJIACTUBOCTEH YHCIIOBUX HEPIBHOCTEH JUIsl OIIHIOBAHHS 3HAa4YeHHs BUpa3y. HepiBHOCTI
31 3MiHHUMU. JIiHIHI HEPIBHOCTI 3 OJIHI€I0 3MiHHOW. P03B’s130k HepiBHOCTI. UuncIoBi
npoMmikku. OO0’€qHAHHS Ta TEpepi3 YUCIOBUX MPOMDKKIB. P03B’s3yBaHHS JTIHIHHUX
HEpIBHOCTEH 3 OjHi€El0 3MiHHOIO. PiBHOCWIBHI HepiBHOCTI. CucreMu MIHIHHUX
HEpIBHOCTEW 3 OJHIEI0 3MIHHOIO, iX po3B’s3yBaHHSA. KBaapaTtHa HEpIBHICTb.

Po3B’s13yBaHHs KBaJ[paTHUX HEPIBHOCTEM.

EJEMEHTHU MNPUKJIAJTHOI MATEMATHKHMU. MaremaTtnune

MozentoBaHHs. BincoTrkoBi po3paxynku. @opmyia ckiagHUX BiICOTKIB.



YUCJOBI MNOCIAOBHOCTI. YucnoBi mnocmiioBHOCTL. ApupmMernyHa
nporpecisi, il BiractuBocTi. Popmyna N-ro uneHa apudmeruyHoi mporpecii. Cyma
nepmux N 4ieHiB apumeTudHoi nporpecii. ['eomerpuuna nporpecis, ii BIaCTUBOCTI.
dopmyiia N-ro ujaeHa reoMeTpudHoi nporpecii. Cyma nepimux N 4jaeHiB reOMEeTPUYHO1
nporpecii. HeckiHueHHa reomerpuyHa mporpecis Ta ii cyma. Po3B’s3yBaHHs BIpaB 1

3a/lay Ha Iporpecii, B TOMY YUCII1 MPUKIIATHOTO 3MICTY.

3 mucommiinm «I'eomertpisi»:

HAWUNPOCTIIII TEOMETPUYHI ®ITYPH TA IX BJIACTHBOCTI.
['eomerpuuni ¢irypu. Touka, mpsma, BIIPI30K, MPOMiHb, KYyT Ta iX BIACTHBOCTI.
BuwmiproBanHsa BiApi3KiB 1 KyTiB. bicekrpuca kyrta. Biacranb MDK ABOMa TOYKaMH.
BumiproBanbHi, Kpecisipcbki Ta JOMOMIXKHI THCTPYMEHTH, IO BHUKOPUCTOBYIOTHCS B

reomeTpii.

B3AEMHE PO3TALIYBAHHSA NPAMUX HA TIJIOHUHI. CymixHi Ta
BePTUKAIBHI KyTH, iX BiacTtuBocTi. IlapanenpHi Ta NEpHNEHAUKYISAPHI MpsiMi, iX
BinactuBocTi. Ilepnennukynsp. Bimcranbs Big Toukm g0 mnpsmoi. Kyt mik aBoma
IPSAMUMH, IO MEpeTHHAIOThCs. KyTH, YTBOpEHi Mpu MEpPeTHH1 JBOX MPSAMUX CIYHOIO.
O3Haku mapayebHOCTI NpsSIMUX. BiacTUBOCTI KyTiB, YTBOPEHUX IIPU TEPETHHI

napajgeabHuX MPSMUX CIYHOIO.

TPUKYTHUKU. TpuxkyTHuk 1 Horo enemeHTH. PiBHICTH reomMeTpuuHUX (iryp.
O3Haku pIBHOCTI TPUKYTHUKIB. Buam TpukyTHHKIB. PiBHOOEApEHMIT TPUKYTHUK, HOTO
BJIACTUBOCTI Ta 03HakW. Bucora, OicekTpuca 1 MeaiaHa TpuKyTHUKA. O3HAKU PiBHOCTI
MPSIMOKYTHUX TPUKYTHUKIB. BracTUBOCTI MpsSAMOKYTHUX TpuUKyTHUKIB. Cyma KyTiB
TPUKYTHUKA. 3OBHIIIHIA KyT TPUKYTHHKa Ta MoOro BiacTtuBocTl. HepiBHICTB
TpukyTHHKA. Kojo, omumcane HaBKOJO TpukyTHuKa. Komo, BmmcaHe B TpPUKYTHUK.
[Toxi6H1 TpukyTHUKU. O3HAaKKW MOAIOHOCTI TPUKYTHHUKIB. 3aCTOCYBaHHS MOJIOHOCTI
TPUKYTHHUKIB: CEpPEeAHl MPOMOPLIMHI BIAPI3KK B MNPIMOKYTHOMY TPUKYTHUKY;

BJIACTUBICTh OICEKTPUCHU TPUKYTHHUKA.



YOTUPUKYTHHUKHU. YotupukyTHUK, Horo enemeHTu. [lapanenorpam ta moro
BHacTUBOCTI. O3Haku mnapainenorpama. lIpsMokyTHHUK, pomO, KBaapaT Ta ix
BinactuBocTi. Tpaneuis. Brimcani Ta onucaHi YOTUPUKYTHUKHU. BrimcaHi Ta neHTpasibH1
kytu. Teopema aneca. Cepenns diHis TPUKYTHUKA, 1 BracTuBocTi. CepemHs miHisA

Tpare1il, 11 BJJaCTUBOCTI.

MHOTI'OKYTHHUKMU. TJIOIII MHOI'OKYTHHKIB. MHOroKkyTHUK Ta KHOro
enemeHTH. Onykil 1 HEOMmyKJli MHOTOKYTHUKUA. CyMa KyTiB OMYKJIOr0O MHOTOKYTHHUKA.
Brucani # onucani MHOTOKYTHUKHM. [loHSTTS muiomi MHOrokyTHuka. OCHOBHI
BnactuBocTi Twionl. Ilnmoma mnpsMOKyTHUKa, Mapaienorpama, TpuUKyTHHKa. I[Lmomna
Tparnerii.

[IpaBunbHI MHOTOKYTHUKH. DOpMylH pajiiyCiB BHOUCAHUX 1 OMHCAHUX KII
IpaBUIBHUX MHOTOKYTHHKIB. [I00ynoBa mpaBHJIbHUX MHOTOKYTHHKIB. JloBXKHMHA KoJja.

JosxuHa gyru koia. [lnoma kpyra ta Horo 4acTuH

PO3B’SAI3YBAHHS TPUKYTHUMKIB. Teopema Ilidaropa. Ileprnienauxysmsp 1
noxmia, iX BiaacTHBOCTi. CHHYC, KOCHHYC 1 TaHT@HC TOCTPOTO KyTa MPSIMOKYTHOTO
TpukyTHHKA. CIiBBIIHOIIEHHS MK CTOPOHAMHU 1 KyTaMU MPSIMOKYTHOTO TPUKYTHHUKA.
3Ha4YeHHsI CHHYCa, KOCMHYCa 1 TaHTeHCa JNEIKNX KyTiB. P03B’s3yBaHHS NPSIMOKYTHHUX
TpuKyTHHKIB. CHHYC, KOCUHYC, TaHTeHC KyTiB Big 0° mo 180°.

TotosxHocTi: sin? o + c0s?a = 1; sin (180° — ) =sina; cos (180° —a ) = —cosa;
sin (90° — «) = coSa; cos (90° — «) = sina. Teopemu KOCHHYCIB 1 CHHYCIB.

Po3B’si3yBanHs TpUKYTHUKIB. DOpMYITH /U151 3HAXOKEHHS TUIONTI TPUKYTHHUKA.

JAEKAPTOBI KOOPIAUHATHU HA IIJIOHIUHI. IlpsmokyTHa cuctema
KoopauHaT Ha tiomwuHi. Koopamaatm cepeawHu Bimpiska. Binctane MK JBOMa

TOYKAMHU 13 3aJJaHUMHU KOOpAWHATaMU. PIBHSHHS KoJia 1 MpsIMO.

TF'EOMETPUYHI INEPETBOPEHHS. IlepemimienHss Ta Horo BIacTHUBOCTI.



Cumetpis BIAHOCHO TOYKHM 1 IpsIMOI, MOBOPOT, MapajelibHEe NEepeHEeCEeHHA. PIBHICTH
¢iryp. IlepeTBopenHs moAiOHOCTI Ta ioro BiacTuBOCTL. ['omoTeTis. [loaibHICTh diryp.

[Tnouri noniOHUX Qiryp.

BEKTOPU HA IIVIOIIUHI. Bextop. Moayns 1 HampsiMm BekTopa. PiBHICTB
BekTopiB. Koopaunatu BekrTopa. [lomaBaHHs 1 BIOHIMAaHHA BEKTOPiB. MHOKEHHS

BekTopa Ha uncio. Konineapui Bekropu. CkansipHuil 100yTOK BEKTOPIB.

V. OPIEHTOBHI IIMTAHHA
JJIs1 TIPOBEJEHHS CIIIBBECIJIA

1. JiunpHUKM HaTypajdbHOTO uncia. O3Haku nojaiibHOCTI Ha 2, 3, 9, 51 10.

2. Tlpocrti Ta cknageHi yucia. Po3kiaganHs yuces Ha MPOCTI MHOKHUKH.

3. CnoutbHH# IUIBHUK KUIBKOX yucesn. HalOuIpni CiuibHUE OUIbHUK. B3aeMHO
IIPOCTI YHCIA.

4, CnutbHe KpaTHE KUTbKOX uuces. HaliMeHIe criyibHe KpaTHe.

5.  OcHoBHa B1acTUBICTh Apo0y. CkopoueHHs apo0y.

6. HaliMeHIIMI CHOUIBHUM 3HAMEHHHWK. 3BEACHHSA JpoOIB 7O CIUIBHOTO
3HaMeHHHUKa. [TopiBHAHHS qpO0iB.

7. JlomaBaHHS, BiIHIMaHHS, MHOYKCHHSI 1 JUICHHS 3BUYaHUX APOOIB.

8. 3nHaxomkeHHs aApoOy Bija ynciia 1 yucia 3a Horo I1pooom.

9. [IleperBopeHHS 3BHUYAWHHX JpoOIB y necATkoBi. HeckiHueHHI mepioanyHi
JECATKOBI Apobu. JlecaTkoBe HaOIMKEHHS 3BUYAaiHOTO JIpO0Y.

10. Biguomenus. OcHOBHA BJIaCTUBICTH BIAHOIIIEHHS.

11. Tpomopiiisi. OcCHOBHA BIACTHBICTh MPOIOPIIIi.

12. Jlomatui ta Big’emui yucia. Ymcno 0. KoopamHatHa mpsima. IlpotwmirexHi
yucaa. Moaynp yucia.

13. Iimi umcna. PamionansHi yncna. ITopiBHSAHHS parioHATLHUX YUCEN.

14. JlomaBaHHS, BITHIMAaHHS, MHOXXEHHS 1 JUICHHS paIllOHAIbHUX YHUCE.

15. Poskpurts ayxok. [TogiOHi 1ogaHKu Ta iX 3BEJICHHS.

16. PiBasuusa. Kopeni piBHsSHB. P03B’13yBaHHS PIBHSHB.



17. JliHiiiH1 pIBHAHHS 3 OJIHIEIO 3MIHHOIO. PO3B’s13yBaHHS JIHIHHUX PIBHSIHb.

18. PiBHSIHHSA 3 MOAYJIEM.

19. Bupasu 31 3minHuMu. [{111 pariioHansHi Bupa3u. YucioBe 3HaUYeHHS BUPa3y.

20. ToroxHi Bupaszu. TortoxHicTh. TOTOXHI mepeTBOpeHHsT BUpa3y. [loBeneHHs
TOTOKHOCTEH.

21. Creninpb 3 HaTypaJbHUM MOKa3HUKOM. BIacTUBOCTI cTeneHs 3 HATypaJbHUM
TTOKa3HUKOM.

22. OpunouneHn. CraHmapTHUW BUTIISA ojaHOowieHa. [limHECeHHS OHOUJICHIB 0
cTenieHs. MHOKEHHS OJHOYJICHIB.

23. Muoroumned. [Toai0H1 WieHH MHOTOWIEHA Ta 1X 3BEICHHS.

24. JlomaBaHHS 1 BITHIMAHHS MHOTOYICHIB.

25. MHOXEHHS OJHOYJICHA 1 MHOT'OYJICHA; MHOKCHHS JIBOX MHOTOUJICHIB.

26. Po3kimamaHHs MHOTOWICHIB HA MHOXXHHUKH CIIOCOOOM BHHECEHHS CILIBHOIO
MHO>KHHKA 32 JY>KKH Ta CIOCOOOM IpyIyBaHHS.

27. ®opMynau CKOPOUYEHOTO MHOXEHHS: KBajpaT JABOUYICHA, PI3HUI KBaJpaTiB,
cyma 1 pi3HHIIS KyOiB.

28. Buxopucranas (opMya CKOPOYEHOTO MHOXKEHHS JUIsl  PO3KJIaJaHHS
MHOTOYIEHIB HA MHOYXHUKH.

29. PiBHSHHSA 3 ABOMA 3MIHHUMH. PO3B’SI30K pIBHSHHS 3 ABOMA 3MiHHUMH.

30. JlinifiHe piBHSHHSA 3 ABOMA 3MiHHUMHM Ta HOTO Tpadik.

31. Cucrema ABOX JIHIWHUX PIBHSIHB 3 TBOMA 3MIHHUMHU Ta i pO3B’A30K.

32. Po3B’si3yBaHHS CHCTEM [IBOX JIHIWHUX PIBHAHb 3 JIBOMa 3MIHHUMH:
rpadiuHuM c1I0c060M; CITIOCOOOM TiICTAHOBKH; CITIOCOOOM J107]aBaHHS.

33. JlpoOogi Bupasu. PamionansHi Bupasu. [lomycTumi 3Ha4eHHS 3MIHHUX.

34. TotoxHI MepeTBOPEHHS paIliOHATHLHUX BHUPA3iB.

35. ParmionanbHi piBHsAHHS. PiBHOCHIBHI piBHAHHS. PO3B’s13yBaHHS pallioHaIbHUX
PiBHSHb.

36. Creminp 3 UMM IMOKa3HUKOM 1 Horo BiacTUBOCTI. CTaHIApTHHUMA BHTJISA
quCIIa.

37. KsampaTtawuii KopiHb. ApuMeTUIHNN KBaAPATHUN KOPiHb.



38. PamionanbHi yucna. IppanionansHi yncna. JliiicHi yncna.

39. ApudmeTnuHHil KBaApaTHUN KOPIHb 3 100YTKY, ApoOy 1 creneHs. J{oOyTok 1
YacTKa KBaJIpaTHUX KOPEHIB.

40. Ksanpathi piBHsIHHA. HenmoBHI KBaJpaTHi pIBHAHHS, X PO3B’I3yBaHHS.

41. ®opmyiia KOpeHIB KBaAPATHOTO PIBHSAHHSL.

42. Teopema Biera.

43. KsanpaTHuil TpuuieH, Woro kopeHi. Po3kiiajanHsa KBaApaTHOTO TPUWIECHA Ha
JHIAHI MHOXHHKH.

44. Po3B’s3yBaHHS PiBHSHbB, K1 3BOASTHCS A0 KBaAPATHUX.

45. Oynkmis. O6macth BU3HAYeHHS 1 oOnacth 3HavyeHb ¢yHKI. Crnocobu
3ananHsg QyHkiii. 'padik pyHKIi.

46. BrnactuBocTi QYHKINT: HYIl QYHKIIT, TPOMDKKH 3HAKOCTAJIOCTI, 3pPOCTAaHHS 1
cnagaHHs GyHKITIT.

47. JlinitiHa ¢yHKIis, 1i Tpadik Ta BIACTUBOCTI.
k .. . .
48. ®yHKIii y=—, ii Tpadik Ta BIaCTUBOCTI.
X

49. ®yukuii y=-+/x, ii rpadik Ta BIaCTUBOCTI.

50. KBagpartuuna ¢yHKIis, ii rpadik Ta BIaCTUBOCTI.

51. Ywucnosi HepiBHOCTI. OCHOBHI BJaCTUBOCTI YHCJIOBUX HEPIBHOCTEM.

52. HepiBHocTi 31 3MiHHUMH. JIiHIHHI HEPIBHOCTI 3 OIHIEI0 3MIHHOIO

53. KsampatHa HepiBHICT. P03B’s13yBaHHS KBaJpaTHUX HEPIBHOCTEH.

54. Cucremu JTiHIHHUX HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO.

55. MaremartudHe MoielIIOBaHHs. BilCOTKOB1 pO3paxyHKH.

56. Ywucnosi mociigoBHOCTI. ApudMeTnyHa mporpecis, ii BmacTuBocTi. Popmyna
n-ro wiena apudmernynoi mporpecii. Cyma mnepmmx N wWieHIB apuPMETHIHOI
mporpecii.

57. T'eomerpuuHa mporpecid, ii BractuBocTi. PopMyna N-TO YjieHA TEOMETPHIHOT
nporpecii. Cyma nepmux N 4ieHiB reOMEeTPUYHOT TPOTpecii.

58. T'eomerpuuni ¢irypu. Touka, mnpsmMa, BIAPI30K, NPOMiHb, KYyT Ta iX

BlacTUBOCTI. BumiproBaHHs Binpi3kiB 1 KyTiB. bicekrpuca kyrta. Bincranb Mix JBOMAa



TOYKaAMHU.

59. CyMiXHI Ta BEpTUKaJIbHI KyTH, iX BJIACTUBOCTI.

60. ITapanenbHi Ta NEpOEHAUKYISIPHI MPSAMI, iX BIACTUBOCTI.

61. Kytu, yTBOpeHi pu NepeTHH1 ABOX MPsIMUX CluyHOI0. O3HAKH MapayieIbHOCTI
npsiMux. BracTuBoCTi KyTiB, yTBOPEHHUX MTPU NEPETHHI MapaiebHUX IPSIMUX CIUHOIO.

62. TpukyTHUK 1 Horo eneMeHTU. PiBHICTH reomeTpuuHux @iryp. O3Haku
PIBHOCTI TPUKYTHHKIB.

63. Buau tpuxkytHHKiB. PiBHOOEIpEHUI TPUKYTHHUK, HOTO BIACTUBOCTI T O3HAKH.
Bucora, GicekTpuca 1 MeJliaHa TPUKYyTHUKA.

64. O3Haku pIBHOCTI MPSAMOKYTHUX TPHUKYTHHUKIB. BracTHBOCTI NpPSIMOKYTHHX
TPUKYTHHKIB.

65. Cyma KyTiB TPUKYTHUKA. 30BHIIIHIM KyT TPUKYTHHKA Ta WOTO BJIACTHBOCTI.
HepiBHicTh TpUKYTHUKA.

66. Komo. /loBxxuna xona. Kpyr. ITnoma kpyra. Kpyrosuii cektop.

67. Kyru, Bmcasi B KoJio.

68. [oTuuHa 10 Koja, il BIaCTHBICTD.

69. Koo, onncane HaBkoJio TpuKyTHUKA. Koo, BucaHe B TPUKYTHHK.

70. YotupukyTHUK, iioro enemenTu. [lapanenorpam Ta iioro BiactuBocti. O3HaKH
napa’inenaorpama.

71. TIpssMOKYTHHK, poMO, KBaJpaT Ta iX BIACTUBOCTI. Tpamertis.

72. Bnwucani Ta onMcaHi YOTUPUKYTHUKHU. BrincaHi Ta IeHTpalibHI KYTH.

73. Teopema daneca.

74. CepenHs niHis TPUKYTHUKA, ii BIACTUBOCTI.

75. CepenHs niHis Tpamerlii, il BTaCTHBOCTI.

76. Tlomibui TpukyTHUKU. O3HAKU MOIOHOCTI TPUKYTHHUKIB.

77. MHOTOKYTHHK Ta ioro eaemMeHTH. OmyKiTi i HEOMyKJli MHOTOKYTHUKH.

78. Cyma KyTiB OITyKJIOTO MHOTOKYTHHKA. BrircaHi i1 onrcani MHOTOKYTHHKH.

79. TlonsTTs momnli MHOTOKyTHHKA. OCHOBHI BJIACTHBOCTI ILIOTIL.

80. IInomra mpsMOKyTHHKa, apanejorpaMa, TpukyTHuka. [lnoma tpameni.

81. Teopewma Ilidaropa.



82. llepnieHauKymsp 1 HOXWIA, iX BIACTUBOCTI.

83. CuHyc, KOCHHYC 1 TAHT'€HC F'OCTPOI0 KyTa IPSIMOKYTHOI'O TPUKYTHHUKA.

84. CniBBIIHOLIEHHS MK CTOPOHAMHU 1 KyTaMU MPSIMOKYTHOT'O TPUKYTHHUKA.

85. Teopemu KOCMHYCIB 1 CUHYCIB.

86. IlpaBuibHi MHOrOKyTHUKHA. DopMynu pajiyciB BNHMCAHMX 1 OMHUCAHUX KUI
MPaBIJIBHUX MHOTOKYTHHKIB.

87. IlpsMmokyTHa cuctemMa KoOpAMHAT Ha IulouuHl. Koopaunatu cepeauHu
BiJpi3ka. BicTanb M IBOMa TOUKaMHU 13 3aIaHUMH KOOPAMHATAMH.

88. PiBHsHHS KoOJIa 1 IPSIMOT.

89. Bekrtop. Moaynsb 1 Hanipsim BekTopa. PiBHICTh BekTOpiB. Koopaunatu BekTopa.
JlonaBaHHs 1 BiIHIMAHHS BEKTOpiB. MHOXeHHsT BekTopa Ha uyucio. KomineapHi
BEKTOPH.

90. CkansipHuii 10OyTOK BEKTOPIB.

91. IlepemimieHHs Ta HOTO BIACTHUBOCTI.

92. CumeTtpis BIZHOCHO TOYKH 1 MPsSMOi, TOBOPOT, MapayieibHe IEepEeHECCHHS.
PiBHIiCTH diryp.

93. TlepeTBOpeHHS MOAIOHOCTI Ta HOTO BIACTUBOCTI. I OMOTETISI.

V. KPUTEPI OLIIHIOBAHHSA

100 - 105 BiamoBiges MICTUTH ypHWBYACTI BIAOMOCTI 3 3alldTaHHs Oinera,

HaBCACHO JIHNIIC OAHC 0a30Be MOHATTS.

106 — 110 BigmoBigs MICTHTE JHIIE O€sKl, HE IIOB’sI3aHI MIDX CO0OI0
9

BIIOMOCTI 3 3aIIMTaHHs OlIeTa.

111 - 115 BigmoBigh MICTUTH JIHMIIE JA€sSKl, HE IIOB’3aHl MIK COO0OIO,
BIIOMOCTI 3 3amuTaHHA Olrera. BCTYNMHHMK TPHUITYCTUBCS IIECTH

cyTTeBuX oMIIOK. [TogaHo HEBIpHY TPAaKTOBKY Ae(iHIIIINA.

116 - 120 BigmoBigh MICTHTh JIMINE €Ki, HE MOB’s3aHI MK CO000I0
BIJIOMOCTI 3 3alUTaHHs Ou1eTa. BCTyMHUK NpUMYCTUBCS JBOX CYTTEBHX

MaTCMAaTH4YHUX ITIOMHUIIOK

121 -126 BigmoBigs MICTHTH JMIIE [A€SIKl, HE IIOB’sI3aHI MDK C000I0
9




BIIOMOCTI 3 3alMUTaHHs OuieTa. BCTYNHUK MPUITYCTUBCS ABOX CYTTEBUX

MaTEMAaTH4YHUX ITIOMHUIIOK.

126 - 130

BigmoBigk MICTHUTH JHIIE JA€sIKl, HE IIOB’S3aHI MDK c000I0
BIIOMOCTI 3 3alUTaHHs Ol1eTa. BCTYNHUK MPUIYCTUBCS OJIHIET CYTTEBOT
MaTEeMaTUYHOI TIOMMJIKM Yy BHKIJIaJeHOMYy HUM Matepiani. Hanano

HeBipHy TPAKTOBKY ABOX MATCMATHYHHX ITOHATH

131 - 136

[ToBHOTa BIAMOBIAl CKJIaga€ MEHIIE ITOJOBUHHU Bl HEOOX1gHOI. Y
BUKJIQJICHOMY BCTYITHUKOM Marepiajl HaBeJeHO JesAKy YaCTUHY
MaTeMaTUYHHUX MOHATH a00 (opMmyll, ajie MPU IbOMY BIH MPUITYCTUBCS

YOTUPHOX MATCMATHYHUX ITOMUJIOK Ta 2-3 HCI[OJ'IiKiB.

136 — 140

IToBHOTA BIAMOBIAl CKJIajJa€ MEHIIE MOJOBUHM Bij HEOOXIAHOI. Y
BUKJIQJICHOMY BCTYIHHKOM Marepiajl HaBeJEHO JEsAKYy YaCTUHY
MaTeMaTHYHHUX TMOHITH a00 (GopMyll, ajie MPU IBOMY BIH MPUITYCTUBCS

ABOX MaTCMAaTHYHHUX ITIOMHIIOK.

141 - 146

[TutaHHs PO3KPUTE MEHINIE, HDXK HAIOJOBUHY, MPHU I[LOMY JaHO
OCHOBHI TOHSATTS Ta BuU3HadeHHsA. [lopymena morika BiAMOBiIL.
BCeTynmHUK TpUITYCTUBCS I'SITH CYTTEBHX IMOMHJIOK Ta OUIBIIE JIECATH

HEJIOIKIB

146 - 150

[ToBHOTa BIAMOBIAI CKJIaga€ MEHIIE ITOJIOBUHHU Bl HEOOXigHOI. Y
BUKJIQJICHOMY BCTYITHHKOM MaTepiaji HaBEJICHO JCIKY YaCTHHY

MaTeMaTHYHHUX IMOHITH a00 (hopMyII.

151 - 155

[loBHOTa BINMOBIAI CKJIaJa€ TIOJOBUHY Bill HEOOXimHOi. VY
BUKJIQJICHOMY BCTYITHUKOM MaTepiaji HaBEIEeHO JEsSKYy YacCTUHY
MaTEMaTUYHUX TOHATH ab0 (GopMyl, aie BCTYNMHUK MPHUIYCTUBCS 4

MAaTEMAaTHYHHNX ITIOMHIIOK

156 - 160

[ToBHOTa BINMOBIAI CKJIAaJa€ TOJOBUHY Bim HeoOXimHoi. VY
BUKJIQJICHOMY BCTYITHHUKOM MaTepiajli HaBEIEeHO JESKYy YaCTUHY
MaTeMaTUIHUX TOHITh a00 ¢GopMyn, aje BCTYMHHK MPUITYCTHBCA 4

MaTCMAaTN4YHUX ITIOMHUJIIOK.




161 - 165

BignmoBiges Ha NUTaHHS HEAOCTATHRO IIOBHA (HE HaBEIEHI BCI
HEOOXIHI MaTeMaTW4yHl MOHATTHA, iX cyTTeBl pucu). HasgBHi Tpu 1

OUIbLIE MTOMWIOK Y MaTeEMaTUYHUX (POpMyIIax Ta OJUH-ABA HEAOIIKH.

166 - 170

BinnoBink Ha nmUTaHHS MOBHA, aprymeHToBaHa. [loka3aHo 3HaHHS
Ta PO3YMIHHS MaTEMaTUYHHUX TOHATh, MPO SKI HAEThCA B MUTaHHI
Outera. € moOpyIIEHHs JIOTIKM TOOYJOBM BIAMOBIII, HasBHI JEKUIbKa

HEAOJIKIB Ta YOTHPH 1 OLIbIIIE MOMUIOK Y MATEMATUYHUX TEPMiHAX.

171 -175

BianoBige Ha muTaHHS MOBHA, aprymMeHTOBaHa. [lokasaHo 3HaHHS
Ta PO3YMIHHS MaTEMaTUYHHUX TOHATh, MPO 5Kl HACTHCA B MUTaHHI
Outera. € mopylIeHHs JIOTIKM TOOYJ0BM BUIMOBII, HAasBHI JIEKLIbKa
HEJIOJIIKIB Ta YOTUPH TOMWJIKA Yy MaTEMAaTHYHHUX PO3paxyHKax, sKi
BCTYITHUK 37aTHUW BUIIPABUTHU 34 JIOTIOMOT'OK) YTOYHIOKYMX 3alUTaHb

CK3aMCHATOpPa

176 - 180

BinnoBine Ha mHUTaHHS MMOBHA, apryMeHToBaHa. [loka3aHoO 3HAaHHS
Ta PO3YMIHHS MaTEeMaTHYHUX TMOHITH, MPO SKi HAEThCS B TUTAHHI
Outera. € mOpYyIIEHHs JIOTIKM TOOYIOBM BIAMOBIII, HasBHI JIEKLIbKa
HEJIOJIIKIB Ta JBI TOMWJIKH Yy MaTeMaTHYHHX pO3paxyHKax, sKi
BCTYITHUK 3JJaTHHHA BUTIPABUTH 3a JIOTIOMOTOI0 YTOYHIOIOUMX 3aIUTaHb

CK3aMcCHATOpa.

181 - 185

BinnoBine Ha MHUTaHHS MMOBHA, apryMeHToBaHa. [loka3aHO 3HAHHS
Ta PO3YMIHHS MAaT€MAaTHMYHUX TOHSATH, MPO SAKI HAEThCS B MUTaHHI
Outera. € TOpyIIEHHS JIOTIKM TOOYIOBM BiATIOBINI, HasBHI JEKUIbKa

HEJOJIKIB Ta TPU-YOTUPHU TTOMUIIKH.

186 - 190

BigmoBine Ha  mWTaHHA =~ TOBHA, JIOTIYHO  TOOYIOBaHa,
apryMEHTOBaHa, IPOJICMOHCTPOBAHO TJIMOOKE 3HAHHS Ta PO3YMIHHS
MaTeMAaTHYHHUX TOHATH, MPO SAKI WIEThCS B MUTaHHI OineTa. € ABI-TpH

MIOMWJIKH Y BUKJIAJICHHI MaTepiaiy.

191 - 195

BignoBine Ha  mMTaHHS ~ TIOBHA, JIOTIYHO  TOOYyJ0BaHa,
apryMeHTOBaHa, MPOJAEMOHCTPOBAHO TJIMOOKE 3HAHHS Ta PO3YMIHHSA

MaTeMaTHYHUX TOHATH, MPO K1 WAEThCS B MUTaHHI OuleTa. € aBa-Tpu




HEJIOJIIKY Y BUKJIQJICHHI MaTepialy.

196 - 200 BianoBigp Ha  muTaHHA ~ T[OBHA, JIOTIYHO  NOOYJIOBaHa,
apryMEHTOBaHa, MPOJEMOHCTPOBAHO TJIMOOKE 3HAHHS Ta PO3YMIHHS
MaTEeMaTUYHHUX TMOHATh, MPO K1 WAEThCS B MUTaHHI OuneTta. BincytHi

HEJOJIKH Y BUKIIAJEHHI MaTepiay.
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