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I. TIOACHIOBAJIBHA 3AITMCKA

[Iporpama BcTynHOro BunpoOyBaHHS Yy ¢Gopmi cmiBOeciin 3 HaBYAJIBHOI
auciuIulia - «MaTtemaTuka» JUisi  BCTYNHHUKIB — BiOKpeMI€HOro CTpPYKTYpHOTO
migpo3auty «KinMancekuil ¢daxoBui konemk 3akiany Buioi ocBith «lloainbCchkuit
Jep>KaBHUN YHIBEPCUTET» Ha OCHOB1 0a30BOi 3arajibHO1 CEpeIHbOI OCBITH BIIANOBIJIAE
Jlep>kaBHOMY cTaHAapTy 0a30BOi 1 MOBHOI 3arayibHO1 cepenHboi ocBiTH (IlocTanoBa
Kabinery MinictpiB Ykpainu Bin 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 1acTb MOKJIMBICTh a0ITypIEHTY CUCTEMATU3yBaTH CBOI 3HAHHS Ta
JOTIOMOX€E 30PIEHTYBATHUCS, HA SIKI MUTaHHS TpeOa 3BEpHYTH yBary Mmpu MiAroTOBIIl
710 BCTYITHOTO BUMPOOYBaHHS 3 MATEMATUKHU.

II. VI HABYAJIBHOT'O ITPEIMETA:

AOITYpi€HT MOBUHEH 3HATH:

e  (Osnaku noauIbHOCTI Ha 2,3,5,9,10.
[TpaBuna miit Hax 1ECSITKOBUMM 1 3BUMAHHUMHU JIPOOaAMHU.
[IpaBuiia miit Hax palioHaJTbHUMH YHCTIaMHU.
dopMyIi CKOPOYEHOTO MHOMKEHHS.
dopMyu KOPEHIB KBaJIPaTHOTO PIBHSHHS.
[IpaBuiia n1iif Hax CTETICHSAMH 3 HATyPaJbHUM MTOKa3HUKOM.
BrnactuBocTi KBaApaTHUX KOPEHIB.
dopmynu apuGMETHIHOT Ta TEOMETPUIHOT ITPOTPeECii.
[TousaTTs 06acTi BU3HAUEHHS 1 MHOKUHH 3HAYEHB [1i.
BnactuBocTi i rpadiku GyHKIIT

y=k-x+b; y=k-x; y=x"; y:E y=x"+b-x+cC; y=\/;

X

eO3HaKM TapaleIbHOCTI NPSIMHUX, BIACTUBOCTI PIBHOOEAPEHOTO TPUKYTHHUKA.
Teopema po cyMmy KyTiB TPUKYTHHUKA.

e Teopemy Ilidaropa.

e BiactuBocti mapanenorpama, mpsiMOKyTHHKa, poMOa, KBajipaTa.

e[ Imomi popmynu maockux QGiryp, TOBKUHY KOJIa, TUIOMII KPyTa.

¢ CriiBBITHOIIIEHHST MI’K CTOPOHAMHU 1 KyTaMU TIPSIMOKYTHOTO TPUKYTHHUKA.

e O3HaYeHHS CUHYCA, KOCHUHYCA, TAHT€HCA TOCTPOTO KyTa.

eTeopeMa cHHYCIB 1 KOCUHYCIB.

elloHsaTT BEKTOpa, mpaBuUia [id HaJ BEKTOpaMH, CKaJsIpHUNA HOOYTOK,
KOOPAUHATHU 1 MOAYJIb.

AOITYpi€HT NIOBUHEH YMITH:
e  BuxonyBaru Aii Haj 3BUYAHHUMHM 1 anreOpaiuHUMH JpoOamu, po3B’sI3yBaTH



PIBHSIHHSL 1 HEPIBHOCTI MEPIIOro 1 JAPYroro CTENeHs, CUCTEMU PIBHSHb 1 HEPIBHOCTI
MEPIIOro 1 APYroro CTENEHs.
o Po3B’s13yBaTH 3a/1a4l Ha CKJIa/IaHHS PIBHSHB 1 CUCTEM PIBHSHb.

o bynysatu rpadiku pyHkuid y=k-x+b; y=k-x; y:K; y=x"+b-x+c
X

. BukonyBatu nii HaJ BEKTOpaMH, 3HAXOAUTH MOAYJIb BEKTOpa, CKaJSpPHUI
N00yTOK BEKTOPIB, KyT M)XK BEKTOPAMH.

o Po3B’s13yBaTu 3a1a4i Ha apuPMETHUUHY 1 TEOMETPUYHY MIPOTPECIIO

o Po3p’si3yBaT  pI3HOMaHITHI TE€OMETPUYHI 3aAadl 3 BHUKOPHUCTAHHAM

BIJIMOBIIHUX TeopeM 1 popmyi.
I11. SMICT TIPOTPAMHU
3 mucnmIting «Aaredpay:

HATYPAJIBHI YMUCJIA. HarypaneHi uymcna. Ywucno Hynb. Bigpizok.
BumiproBanna 1 mobOynoBa Biapizka. Ilpominb, mnpsima. KoopauHaTHUN NpPOMiHb.
[lopiBHSIHHS HaTypajdbHUX uuced. JlomaBaHHS 1 BiAHIMAHHS HATypajJbHUX YHUCEN.
BnactuBocTi A0/1aBaHHS.

MHoeHHsT HaTypalbHUX 4ucell. BractuBocti MHOXkeHHs. KBajgpar 1 kyO yucia.
JlineHHs HaTypasbHUX uncen. JlieHHs 3 octadeto. Uucnosi Bupa3u. bykBeHi Bupasu ta
ix 3HaueHHs. @opmynu. PiBHsHHS. Po3B’A3yBaHHS PIBHSHB.

JAPOBOBI YHUCJIA. Jlpo6oBi uumcna. 3BuuaiiHi apo6u. I[IpaBwibHI Ta
HenpaBWIbHI apodu. Mimani uncna. [TopiBHSAHHS 3BUYaHHX APOOIB 3 OJHAKOBUMU
3HaMeHHUKaMu. JlogaBaHHS 1 BiIHIMAHHS 3BUYAMHUX JpOOIB 3 OJHAKOBHUMH
3HaMEHHHUKaMH. JlecsaTkoBui pi0. 3amuc 1 YuTaHHS JAeCATKOBUX Apo0iB. [TopiBHIHHSA 1
OKpYTJIEHHS JCCATKOBUX 1poOiB. JlomaBaHHS, BigHIMAHHSA, MHOXKCEHHS 1 JUJICHHS
necsaTkoBUX Apo0OiB. OcHOBHa BIacTUBICTH NpoOy. CkopouenHst ApoOy. Haiimenmmii
CIIUIBHUM 3HAMCHHHWK. 3BEICHHS JApOO0iB JI0 CHUIBHOTO 3HaMEHHMKA. [lopiBHSIHHS
npo0OiB. JlomaBaHHS, BiIHIMAHHS, MHOXCHHS 1 JUICHHS 3BHYAMHUX JpOOiB.
3HaxO/KEeHHS Npo0y BiA uucia 1 uucia 3a Woro apooom. IlepeTBopeHHs 3BUYAHUX
npo0iB  y gecaTtkoBi. HeckiHueHHI TiepioAWdHi JeCATKOBI JapoOu. JlecsaTkoBe
HaOmKeHHa 3BuuYaiiHOrO npoly. Cepenne apudmeTnyHe, HMOro BUKOPUCTAHHS IS
PO3B’sI3yBaHHS 3aJ1a4d MPAKTHIHOTO 3MicTy. CepeHe 3HaUCHHS BETUIMHHU.

MHNOAIIBHICTD YUCEJIL. JlinsHuku HaTypandbHOTO yncia. O3HaKu MOMUTBHOCTI
Ha 2, 3,9, 51 10. Ilpocri Ta cknaaeHi yncia. Po3kiagaHHs 9rcen Ha TPOCTI MHOKHUKH.
CrinpHUR AUTBHUK KUTBKOX umces. HaiOumpmmid cIrinpHUN AiUTbHUK. B3aeMHO mpoCTi
yucia. CriibHE KpaTHE KUTbKOX yucen. HaliMeHie criiibHe KpaTHe.

BIJHOIIEHHA 1 TPOMNOPHII. Bignomenns. OCHOBHA BIACTHUBICTH
BinHomeHHs. [Iponopirisi. OcCHOBHA BIAcCTUBICTH Npomnopilii. Po3B’si3yBaHHs piBHSIHb Ha
OCHOBI BJIacTUBOCTI mponopiii. [Ipsima npornopiiiiiHa 3anekHICTh. 3a1adl Ha TPONOPLIHHUI
MO



PAIIIOHAJIBHI YNCJIA TA AII HAJX HUMMN. [lonaTHi Ta Bix’eMHi 4mcia.
Yucno 0. KoopaunatHa npsama. [Iportunexni uucina. Moaynp yucna. Ilum ywucna.
PamionansHi uucna. [lopiBHAHHS paimioHadbHUX uwucesl. JlomaBaHHs, BiJHIMaHHS,
MHOXEHHS 1 JUICHHS palllOHaJIbHUX YHcesl. BJIacTUBOCTI J1OJaBaHHS 1 MHOXKEHHS
patioHanbHUX yucen. Po3kputts ayxok. [loniOH1 nomanku Ta ix 3BefeHHS. PiBHSHHSI.
OCHOBHI BJaCTUBOCTI PIBHSHHS.

JIIHIMHI PIBHAHHSA 3 OJHIEIO 3MIHHOIO. JliHiiiHi piBHSIHHS 3 OJIHIEIO
3MiHHOW0. PoO3B’si3yBaHHs JIHIMHUX pIBHSAHb. P0O3B’s3yBaHHS 3a/1ay 3a JOMOMOIOIO
JMHIMHUX PIBHSHB. PIBHAHHS K MaTeMaTHYHA MOJIEJIb 3aja4i.

OIJII BUPA3U. Bupaszu 31 3minaumu. Ll panionansHi Bupasu. Ywuciiose
3Ha4YeHHS BHpa3y. ToToxkHl BHUpa3u. TOTOXKHICTh. TOTOXHI MEPETBOPEHHSI BUPA3y.
JloBeneHnHs ToToKHOCTeH. CTeniHb 3 HATypaJIbHUM MMOKa3HUKOM. BiacTUBOCTI cTeneHs
3 HarypaJibHUM TOKa3HUKOM. OpHowieH. CTaHAapTHUN BUIJIAA  OJHOYJICHA.
IlimHeceHHs OQHOWIEHIB 10 cTerneHs. MHoeHHs oaHowieHiB. MHorouwieH. [logiOH1
YJICHW MHOTOYJICHA Ta iX 3BeJcHHS. JloJ1laBaHHS 1 BiIHIMAHHS MHOTOWICHIB. MHOXCHHSI
OJIHOYJICHA 1 MHOTOWICHA; MHOKEHHS JBOX MHOTOWICHIB. Po3kiagaHHs MHOTOYJICHIB
HAa MHOXHHUKH CIIOCOOOM BHMHECEHHS CIUJIBHOIO MHOXHHKA 3a JY)KKH Ta CIOCOOOM
rpynyBaHHs. @DOpMylIH CKOPOUYEHOTO MHOKEHHS: KBaJpaT [BOWIEHa, PIZHUILA
KBaJpaTiB, cyMa 1 pi3HUIIA KyOiB. BukopucTanus ¢hopMysl CKOPOUSHOT'0O MHOXKEHHS IS
PO3KJIaaHHsI MHOTOWIEHIB HA MHOYKHUKH.

®YHKII. ®ynxmis. O6nacTs BU3HAUYEHHS i 0671acTh 3HaueHb GyHKIil. Criocoou
3amanHsa  ¢yHkmil. 'padixk  ¢ynkmii. JliniiiHa ¢yHKIOSE, OpsMa  OPOIMOPIHHICTS,
oOepHEHa TPOMOPIIHHICTL ii rpadik Ta BIACTHBOCTI. HaimpocTimr mnepeTBOpeHHs
rpadikis Gynkuiit. Dynxuis y = ax? + bx + ¢, a=0, ii rpadik i BIaCTUBOCTI.

CHUCTEMM JITHIMHUX PIBHSIHb 3 JIBOMA 3MIHHUMM. PipHsuHA 3
nBOoMa 3MIHHUMH. P03B 30K pIBHAHHS 3 J1BOMa 3MiHHUMU JIiHiliHE PIBHSHHS 3 JBOMA
3MIHHUMU Ta #oro rpadik. CucreMa NBOX JiHIWHUX PIBHAHD 3 JIBOMa 3MIHHUMH Ta ii
po3B’si30k. PO3B’si3yBaHHS CHCTEM [IBOX JIHIMHUX pIBHSHb 3 JBOMa 3MIHHUMHU:
rpadiYHUM CIIOCOOOM; CITOCOOOM ITiJICTAHOBKHU; CITOCOOOM JomaBaHHs. Po3B’s3yBaHHS
3a/1a4 3a JOTIOMOTOI0 CHCTEM JIIHIHHUX PIBHSHB

PALHIOHAJIBHI BUWPA3U. PamionansHi Bupasu. Jlomyctumi 3HaYeHHS
3MIHHUX. TOTOXHI TEPETBOPEHHS paIliOHATLHUX BHUpa3iB. PaiioHanbHiI PIBHSIHHS.
PiBHOCcHnbHI piBHAHHS. PO3B’si3yBaHHS pallioHATBHUX pPiBHAHB. CTEmiHb 3 IUTUM
MOKA3HUKOM 1 Horo BiacTuBoCcTi. CTaHIAPTHUI BUTIIA] YHCIIA.

KBAJIPATHI KOPEHI. JIACHI YWCJIA. KsampatHuii  KOpiHb.
Apudmetnunuii  kBajpaTHMil KopiHb. PiBHsHHs X2=a. PauioHanbHi uuca.
Ippauionanbui uucna. [ificui uucina. YuciaoBi MHOxkuHU. ETanu po3BUTKY uucha.
ApudmMeTnyHuil KBaJpaTHUM KOPiHb 3 AO0YTKY, ApoOy 1 creneHs. J[oOyTok 1 yacTka



KBaJpaTHUX KOpeHiB. ToToxkHicTb. TOTOXHI NEPETBOPEHHS BHUPaA3iB, L0 MICTAThH
KBa/IpaTHI KOPEHI.

KBAJIPATHI PIBHAHHS. KBanpaTHi piBHAHHs. HenoBHI KBajpaTHI pIBHSIHHS,
ix pos3p’s3yBaHHsi. dopmyna KoOpeHiB KBajapaTHoro piBHsSHHSA. Teopema Biera.
KBangpaTHuii TpudsieH, ioro kopeHi. Po3knanaHHs KBaapaTHOTO TpPUWICHA HA JIIHIMHI
MHOXHHUKHU. PO3B’sI3yBaHHSI PIBHSAHb, SIKI 3BOASTHCS A0 KBaApaTHUX. Po3B’s3yBaHHS
3a/1a4 3a JOMOMOI'OI0 KBaJPATHUX PIBHSAHD Ta PIBHSHD, K1 3BOJATHCS 0 KBAJPATHHUX.

HEPIBHOCTI. YucnoBi HepiBHOCTI. OCHOBHI BJIaCTUBOCTI  YHCIIOBUX
HepiBHOocTel. [lowsreHHe fomaBaHHS 1 MHOXKEHHS HEpIBHOCTEH. 3acToCyBaHHS
BJIACTHUBOCTEHM YMCIOBUX HEPIBHOCTEH JiS OLIHIOBAaHHSA 3HAaueHHs BHpasy. HepiBHocTi
31 3MiHHUMHU. JIiHIHI HEPIBHOCTI 3 OJIHI€I0 3MiHHOW. P03B’s130k HepiBHOCTI. YHCIOBI
npoMikku. OO’eqHaHHS Ta TEpepi3 UYUCIOBUX MPOMIKKIB. PO3B’s3yBaHHS JHIMHHX
HEpPIBHOCTEM 3 OJIHIEIO 3MIHHOKW. PiBHOcWiIbHI HepiBHOCTI. CucTeMH JHIHHUX
HEpIBHOCTEM 3 OJHIED 3MIHHOIO, iX po3B’s3yBaHHSA. KBaapaTtHa HEpIBHICTb.
Po3B’s13yBaHHs KBaApaTHUX HEPIBHOCTEM.

EJIEMEHTH MMPUKJIAJTHOI MATEMATHUKMN. MaremaTuune
MoeoBaHHs. BiicoTkoB1 po3paxyHku. dopmysia CKIaJHUX BIJCOTKIB.

YUCJIOBI TNOCJIIAOBHOCTI. YwucnoBi mociigoBHOCTL. Apudmerudna
nporpecisa, ii BiaactuBocti. dopmyna N-ro uneHa apudmeruuHoi mporpecii. Cyma
nepmux N wieHiB apudmeTudHoi mporpecii. ['eomeTpudna nporpecisi, i BIaCTHBOCTI.
®opmyna N-ro ujaeHa reoMeTpudHoi nporpecii. Cyma nepimux N 4jaeHiB reOMeTPUYHO1
nporpecii. HeckiHueHHa reoMeTpuyHa mporpecis Ta ii cyma. Po3B’s3yBaHHs BIIpaB i
3a/1a4 Ha MPOrpecii, B TOMY YKCI1 MPUKIAJTHOTO 3MICTY.

3 nucuumutinm «I'eomeTpis»:

HAWIMPOCTIIINI TEOMETPUYHI ®IT'YPH TA IX BJACTHUBOCTI.
I'eomerpuuni ¢irypu. Touka, mpsma, BIAPI30K, MPOMiHb, KYyT Ta iX BIACTHBOCTI.
BumiproBanHsa BiApi3KiB 1 KyTiB. bicektpuca kyrta. Bimcranp MK ABOMa TOYKaMH.
BumiproBanbHi, Kpecisipcbki Ta JOMOMIXKHI THCTPYMEHTH, IO BHUKOPUCTOBYIOTHCS B
reoMeTpii.

B3AEMHE PO3TAIIYBAHHSA IMPAMUX HA TIJIOIIUHI. Cymixai Ta
BEPTUKAIbHI KyTH, iX BiIacTuBOCTI. [lapanenbHi Ta NEepNEHIUKYISPHI TpsaMi, ix
BrnactuBocTi. [lepnenaukynsp. Biactans Bim Toukm mo0 mpsmoi. Kyt Mixk aBoma
MPSIMUMHU, 110 TepeTuHatoThess. KyTu, yTBOpeHi Ipu MEpeTHHI ABOX MPSIMUX CIYHOTO.
O3Haku mnapajienbHOCTI NOpsIMUX. BacTUBOCTI KyTiB, YTBOPEHUX IMpPU MEPETHHI
napaJieTbHUX MPSIMHAX CIYHOO.

TPUKYTHUKU. TpukyTHUK 1 oro eieMeHTH. PiBHICT TeoMeTpuuHUX (PIryp.
O3Haku PIBHOCTI TPUKYTHUKIB. Bunu TpukyTHUKIB. PiBHOOEApEHUI TPUKYTHUK, HOTO



BJIACTUBOCTI Ta 03Haku. Bucora, OicekTrpuca 1 MeaiaHa TpUKyTHUKA. O3HAKU PIBHOCTI
NPSIMOKYTHUX TPUKYTHUKIB. BIacTUBOCTI MpAMOKYTHUX TpUKYTHUKIB. Cyma KyTiB
TPUKYTHHKA. 3OBHIIIHIA KyT TPUKYTHHKa Ta MOro BIacTUBOCTI. HepiBHICTH
TpukyTHHKA. Kojo, omucane HaBKojo TpukyTHuka. Koo, BmucaHe B TpPUKYTHHK.
[loniOHi TpukyTHUKHA. O3HAKM MOAIOHOCTI TPUKYTHHUKIB. 3acCTOCYBaHHS MOJIOHOCTI
TPUKYTHHUKIB: CEpeAHl NPONOPLIMHI BIAPI3KK B MNPIMOKYTHOMY TPHUKYTHHUKY;
BJIACTUBICTb OICEKTPUCH TPUKYTHHKA.

YOTUPUKYTHHUKHU. YotupukyTHUK, oro enemeHntu. [lapamenorpam Ta roro
BiaacTuBocTl. O3Haku mnapanenorpama. [IpsMokyTHuUK, poMO, KBagpaT Ta iX
BiactuBocTi. Tpaneuis. Bnucani Ta onucani YOTUpUKYTHUKU. Brrcani Ta neHTpanbHi
kytH. Teopema ®aneca. CepenHs JiHiS TPUKYTHHKA, i BiaacTUBOCTI. CepenHs JiHIsA

Tpareil, 1 BJIACTHUBOCTI.

MHOTI'OKYTHHUKMU. TJIOIII MHOI'OKYTHHUKIB. MHOrokyTHUK Ta HOro
enemeHTH. OnyKkil 1 HEOMyKJli MHOTOKYTHUKUA. CyMa KyTiB OMYKJIOr0O MHOTOKYTHHKA.
Brucani # onucani MHOTOKYTHUKH. [loHSTTS muiomi MHOrokyTHuka. OCHOBHI
BnactuBocTi ITwionl. [lnmoma mnpsMOKyTHUKa, Mapanenorpama, TpuUKyTHUKa. I[Lmomna
Tparnerii.

[IpaBunbHI MHOTOKYTHUKH. DOpMylH pajiiyCiB BHOUCAHUX 1 OMHCAHUX KII
IpaBUIBHUX MHOTOKYTHHKIB. [I00yn0oBa mpaBMJIbHUX MHOTOKYTHHKIB. JloBXKHMHA KoJja.
JosxuHa gyru koia. [lnoma kpyra ta Horo 4acTuH

PO3B’SAI3YBAHHS TPUKYTHUKIB. Teopema Ilidaropa. Ileprnienauxysmsp 1
noxuia, iX BiaacTHBOCTi. CHHYC, KOCHHYC 1 TaHT@HC TOCTPOTO KyTa MPSIMOKYTHOTO
TpukyTHHKA. CIIBBIIHOIIEHHS MDK 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. TeopemMu KOCHHYCIB i CHHYCIB.
Po3B’si3yBaHHs TpUKYTHUKIB. DOpMYIIH JUTsl 3HAXOKEHHS TUTOIII TPUKYTHHKA.

JEKAPTOBI KOOPJIUMHATHU HA IUVIOHIUHI. IIpsMokyTHa cucrema
KoopauHaT Ha tiomuHl. Koopaunatu cepeawHu Biapiska. BincTtanb MK JBOMa
TOYKAMH 13 3aJlaHUMH KOOpAUHaTaMu. PIBHSHHA KoJia 1 IpsMOf.

IFEOMETPUYHI IIEPETBOPEHHS. IlepemimenHs Ta WOro BIacTHUBOCTI.
Cumetpiss BIIHOCHO TOYKH 1 TPsIMOI, TIOBOPOT, MapajelibHe MepeHeCeHHs. PiBHICTH
¢iryp. IlepeTBopenHs moaioHOCTI Ta Woro BaacTuBOCTi. ['omoretis. [ToniOHicTh diryp.
[Tnomri moniOHux ¢iryp.

BEKTOPHU HA IIJIOIIUHI. Bektop. Monaynbs 1 HampsiMm BekTopa. PIBHICTH
BekTOopiB. Koopnunatu Bektopa. JlomaBaHHS 1 BiJHIMAHHS BEKTOpPiB. MHOXKEHHS
BekTopa Ha unciio. KonineapHi Bekropu. CkansipHuii J0OyTOK BEKTOPIB.



IV. OPIEHTOBHI INTAHHSA
JJIAA ITPOBEJAEHHSA CINIBBECIIHN

1. JliunbHUKM HaTypadbHOrO yncia. O3Haku nojauIbHOCTI Ha 2, 3,9, 51 10.

2. IlpocTi Ta cknaneni yucna. Po3knanganHs yucen Ha IPOCTI MHOXKHUKHU.

3. ChoutbHH# IUIBHUK KUIBKOX yucesn. HalOuIpni CiuibHUN AUIBHUK. B3aeMHO
MPOCTI YHUCIIA.

4. CrouibHe KpaTHE KUIbKOX unces. HaliMeHme ciibHe KpaTHE.

5. OcHoBHa BiacTuBicTh Apo0y. CkopoueHHs apo0y.

6. HaliMeHmMi CHOUTBHUM 3HAMEHHUK. 3BEACHHSA Jpo0IB 7O CHUIBHOTO
3HaMeHHUKa. [TopiBHSIHHS ApOOiB.

7. JlomaBaHHS, BiIHIMaHHS, MHOXKEHHSI 1 JUICHHS 3BUYaWHUX APOOIB.

8. 3HaxoJpKeHHs apoO0y Bia yucia 1 yucia 3a Horo ApoooM.

9. [IleperBopeHHs 3BMYAaWHMX JpoOIB Yy JecATKoBl. HeckiHueHHI mepioguyHi
NecATKOBI Apobu. JlecaTkoBe HaOIMKEHHS 3BUYAHOTO IPO0Y.

10. Bignomenusa. OCHOBHA BIIACTUBICTH BITHOIIIEHHS.

11. pomnopiisi. OCHOBHA BAACTUBICTb MPOIOPIIIi.

12. Jlomatui ta Big’emui yucia. Yucino 0. KoopamnatHa mpsima. [lporumnexHi
guciia. Moaynb gucia.

13. Iumi uncna. PamionansHi yucia. [lopiBHSAHHS parioHATLHUX YUCE.

14. JlonaBaHHS, BiTHIMAHHS, MHOXEHHS 1 IUICHHS PaIliOHAIBHUX YHUCEIL.

15. Poskpurts nyxok. [ToaiOHi 1ogaHKH Ta iX 3BEICHHS.

16. PiBusaHsA. KopeHi piBHSHB. PO3B’A3yBaHHS PIBHSHbB.

17. JliniiiH1 piBHSHHS 3 OJIHI€I0 3MIHHOIO. PO3B’s13yBaHHs JIHINHUX PIBHSAHB.

18. PiBHsSIHHSA 3 MOAYJIEM.

19. Bwupasu 3i 3minauMu. 1111 parionansHi Bupa3u. YuciioBe 3HaueHHS BUPa3y.

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

21. Creminb 3 HaTypaJdbHUM TNOKa3HUKOM. BIIaCTHMBOCTI CTENEHS 3 HATYpaJIbHUM
MTOKa3HUKOM.

22. OpuouneHn. CraHmapTHUW BUTIISAA oaHOWIeHA. I[limHECeHHS OMHOUICHIB IO
cTenieHsi. MHOKEHHS OJHOYJICHIB.

23. Mmuorouined. [Toxi0H1 WieHH MHOTOWIEHA Ta 1X 3BEIECHHS.

24. JlogaBaHHS 1 BITHIMAHHS MHOTOYWICHIB.

25. MHoXeHHs OJHOWIEHA 1 MHOTOWIEHA, MHOXKEHHS IBOX MHOTOYJIEHIB.

26. Po3xiamaHHs MHOIOWIEHIB HAa MHOXXHHUKH CIIOCOOOM BHHECEHHS CITUIBHOTO
MHO>XHHKA 32 Ty>KKH Ta CIIOCOOOM TpyITyBaHHS.

27. ®opMynu CKOPOUYEHOTO MHOXEHHS: KBajpaT JBOUYICHA, PI3HUI KBAJpaTiB,
cyMa 1 pi3HHIIS KyOiB.

28. BuxopucranHs (GopMya CKOPOYEHOTO MHOXKEHHS JUIsl  PO3KIIaIaHHS
MHOTOWICHIB HA MHO>KHUKH.

29. PiBHSHHS 3 ABOMA 3MIHHUMH. PO3B’SI30K pIBHSHHS 3 ABOMA 3MiHHHUMH.

30. JliniiiHe piBHSAHHS 3 JBOMA 3MIHHUMH Ta HOTO Tpadik.

31. Cucrema ABOX JIHIWHUX PIBHSIHB 3 IBOMA 3MIHHUMH Ta i pO3B’S30K.

32. Po3B’si3yBaHHS CHCTEM [IBOX JIHIWHUX PIBHSAHb 3 JIBOMa 3MIHHUMH:



rpadiuHUM cr1ocoOOM; CrIOcOOOM MiACTAHOBKH; CIOCOOOM J10JaBaHHS.

33. JpoOogi Bupazu. PamionaneHi Bupa3u. lonycTumMi 3Ha4EHHS 3MIHHHUX.

34. TotoxHI epeTBOPEHHS palliOHATbLHUX BUPA31B.

35. PamionanbHi piBHsAHHS. PiBHOCHIBHI piBHAHHS. P0O3B’s13yBaHHA palllOHaJIbHUX
PIBHSHbD.

36. Creninb 3 IIUIMM MOKA3HUKOM 1 Horo BiacTUBOCTI. CTaHIApTHUM BUTJISL
qHCIIa.

37. KsagpaTtuuii kopiHb. Apu(pMETUUHUN KBaAPATHUN KOPI1Hb.

38. PamionanbHi yucna. IppauionansHi ykcna. JliiicHi yncna.

39. ApudmeTnuHuil KBaApaTHUN KOpiHb 3 N0OYTKY, ApoOy 1 creneHs. JoOyTok 1
YyacTKa KBaJIpaTHUX KOPEHIB.

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

41. ®opmyia KOpeHIB KBaAPAaTHOTO PIBHSAHHS.

42. Teopema Biera.

43. KsanpaTHuil TpuuieH, Woro kopeHi. Po3kiiajlanHsa KBaJpaTHOTO TpUUYIEHA Ha
JHIAHI MHOXHHKH.

44. Po3B’s3yBaHHS PIBHSHbB, K1 3BOASTHCS A0 KBAJAPATHUX.

45. Oynkmis. O6macth BU3HAYeHHS 1 oOnacth 3Ha4yeHb ¢yHKI. Crnocobu
3ananHs QyHkiii. 'padik pyHKIIi.

46. BrnactuBocTi QyHKINT: HYIl (YHKIIT, TPOMDKKH 3HAKOCTAJIOCTI, 3pPOCTAHHS 1
criajaHHs QYHKIIII.

47. JlinitiHa ¢yHKIis, ii Tpadik Ta BIACTUBOCTI.

48. OyHKIil y= K , 1l rpadix Ta BIACTUBOCTI.
X

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

50. KBagpartuuna ¢yHKIis, ii rpadik Ta BIaCTUBOCTI.

51. Ywucnosi HepiBHOCTI. OCHOBHI BJACTUBOCTI YUCIOBUX HEPIBHOCTEM.

52. HepiBHocTi 31 3MiHHUMH. JIiHIHHI HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO

53. KBaaparna HepiBHICTh. P0O3B’s13yBaHHS KBaJApaTHUX HEPIBHOCTEH.

54. Cuctemu JiHIHHUX HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO.

55. MaremartudHe MoielIIOBaHHs. BilCOTKOB1 pO3paxyHKH.

56. Ywucnosi nmocaigoBHOCTi. ApudmMernuna mnporpecis, ii BmactuBocTi. Dopmyna
n-ro wiena apudmernynoi mporpecii. Cyma mnepmmux N WICHIB apuUPMETHIHOI
mporpecii.

57. T'eomerpuuHa mporpecid, ii BractuBocti. PopMyna N-TO YjeHA TEOMETPHYHOT
nporpecii. Cyma nmepuiux N 9WieHIB TEOMETPUIHOI Tporpecii.

58. T'eomerpuuni ¢irypu. Touka, mnpsma, BIAPI30K, NPOMiHb, KYyT Ta IiX
BIACTUBOCTI. BumiproBaHHs Bimpi3kiB i1 KyTiB. bicekrpuca xyta. Binctans mMixk aBoma
TOYKAMH.

59. CymixHI Ta BEpTUKAIBbHI KyTH, iX BJIACTHBOCTI.

60. ITapanenpHi Ta MePNECHANKYISIPHI MPSAMI, iX BIACTHBOCTI.

61. Kytu, yTBOpeHi mpu mepeTuHi IBOX MPpAMHUX CidHOI0. O3HAKU TapaleabHOCTI
npsiMux. BriacTuBOCTI KyTiB, YTBOPEHUX P MEPETHHI MAapaNeIbHUX MPSIMUX CIYHOIO.

62. TpukyTHuUK i #oro emeMeHTH. PiBHICTH reomeTpuuHux (Qiryp. O3Haku
PIBHOCT1 TPUKYTHUKIB.



63. Buau TpukyTHUKIB. PiBHOOEIpEHUI TPUKYTHHUK, HOTO BIACTUBOCTI T O3HAKH.
Bucora, OicekTpuca 1 MeJliaHa TPUKYTHUKA.

64. O3Haku pIBHOCTI MNPSAMOKYTHUX TPHUKYTHHUKIB. BracTHMBOCTI NpPSIMOKYTHHX
TPUKYTHHKIB.

65. Cyma KyTiB TPUKYTHUKA. 30BHIIIHIM KyT TPUKYTHMKA Ta WOTO BIACTHUBOCTI.
HepiBHICTb TPUKYTHUKA.

66. Komo. Jloexxuna xona. Kpyr. [Tnoma kpyra. Kpyrosuii cektop.

67. Kyrtu, Bnucani B KoJ1o.

68. JlotwmunHa 110 Koa, ii BIaCTUBICTD.

69. Koo, onncane HaBKos0 TpUKyTHHKA. KoJo, BMcaHe B TPUKYTHHK.

70. YotupukyTHUK, ioro enemenTu. [lapanenorpam Ta fioro BiactuBocti. O3HaKu
napainenorpama.

71. TIpsMOKYTHUK, poMO, KBaJpaT Ta iX BIACTUBOCTI. Tpamneris.

/2. Bnwucani Ta onucaHi YOTUPUKYTHUKHU. BrincaHi Ta eHTpalibHI KYTH.

73. Teopema daneca.

74. CepenHs niHIs TPUKYTHUKA, ii BIACTUBOCTI.

75. CepenHs niHis Tpanellii, il BTaCTUBOCTI.

76. Tloxibni TpukyTHUKU. O3HAKM MOAIOHOCTI TPUKYTHHUKIB.

/7. MHOroKyTHHK Ta ioro eaemMeHTH. OnyKili i HEOMyKJIl MHOTOKYTHUKH.

78. Cyma KyTiB OMYKJIOTO MHOTOKYTHHKA. BrincaHi i onucaHi MHOTOKYTHUKH.

79. TloHATTSA Mo MHOTOKYTHHKA. OCHOBHI BJIACTHBOCTI TIJIOIIL.

80. Ilmoma npsiMOKyTHHUKa, MapajenorpaMa, TpuKkyTHuka. [lnomma Tpanenii.

81. Teopewma Ilidaropa.

82. IlepneHauKkyssp i MOXuia, iX BIACTHBOCTI.

83. CuHyc, KOCUHYC 1 TAHT€HC T'OCTPOT0 KyTa IPSIMOKYTHOT'O TPUKYTHHUKA.

84. CniBBiIHOIICHHS MK CTOPOHAMHM 1 KyTaMH MPSIMOKYTHOTO TPUKYTHHKA.

85. Teopemu KOCHHYCIB 1 CHHYCIB.

86. IlpaBuibHI MHOTOKYTHHUKH. DOpMYJH pajaiyCiB BIHCAHUX 1 OMHCAHUX KII
PaBIWJIBHIX MHOTOKYTHHKIB.

87. TlpsmokyTHa cuctemMa KoOpAMHAT Ha IuiomuHI. KoopauHatu cepeanHu
Bizpi3ka. BigcTanp Mk IBOMa TOYKaMHU 13 3aJJaHUMH KOOPIMHATAMM.

88. PiBHsHHS KOJIa 1 IPSIMOT.

89. Bekrtop. Moaynsb i Hanpsim BekTopa. PiBHICTH BekTOpiB. KoopauHaTu BekTOpa.
JlonaBanHs 1 BiHIMaHHS BEKTOpiB. MHOXeHHs BekTopa Ha uyucio. KomineapHi
BEKTOPH.

90. CxansipHuii 10OyTOK BEKTOPIB.

91. TlepemimieHHs Ta HOTO BIACTHBOCTI.

92. Cumetpis BIIHOCHO TOYKH 1 MPSMOi, MOBOPOT, MapajielibHe TMepeHECCHHS.
PiBHicTh diryp.

93. TlepeTBOpeHHS MOMIOHOCTI Ta HOTO BIACTUBOCTI. ['OMOTETIsI.

V. KPUTEPI OLIIHIOBAHHSA

100 - 105 BianoBige MICTUTh YpUBYACTI BIIOMOCTI 3 3allUTaHHs Ol1€Ta, HABEIECHO
Juiie oJiHe 0a30Be MOHSTTS.




106 — 110

BiamoBigbs MICTUTE JHIIE JIEAK1, HE MOB’A3aHl MDK COOOKO BIJOMOCTI 3
3alUTaHHs OljI€eTa.

BinnoBigbk MICTHTH JHIIE AESKI, HE MOB’s3aH1 MIXK CO00I0, BIJOMOCTI 3
3anmuTaHHs OieTa. BCTyMHUK MPUITYCTHBCS MIECTH CYTTEBUX IMTOMMUIIOK.
IlonaHo HEBIpHY TPAKTOBKY JediHIIIN.

BinnoBigbk MICTUTH JIMIIE JESKI, HE MOB’I3aHl MK COOOI0 BIJIOMOCTI 3
3amWTaHHsS ~ Ouleta. BCTymHWK  NPUIYCTUBCS  JIBOX  CYTTEBHX
MaTEMATUYHUX [TOMUIIOK

BinnoBigb MICTHTH JIMIIE JESKI, HE MOB’I3aHl MK COOOK B1JIOMOCTI 3
3anmWTaHHsd ~ Outerta. BCTymHUK  NPUIYCTUBCS — JIBOX — CYTTEBHX
MaTEMAaTUYHUX [TOMUJIOK.

BinnoBigb MICTHTH JIMIIE JESKI, HE MOB’I3aHI MK COOOK B1JIOMOCTI 3
3anmuTaHHA ~ OuleTa. BCTymHUK  NpUIYCTHBCS  OJHIET  CYTTEBOI
MaTeMaTHYHOI TOMUJIKH Yy BHUKJIaJeHOMY HHM Matepiani. Hamano
HEBIPHY TPAKTOBKY JIBOX MaTEMaTUYHUX MOHSThH

I[loBHOTA BIAIIOBIAlI CKjIajac MEHIIE I[OJOBUHHA BIX HEOOXimHOI. VY
BUKJIQJICHOMY BCTYITHUKOM Marepiajl HaBeJEHO JCsAKYy YacCTUHY
MaTeMaTHYHHUX TMOHITH a00 (opMyll, ajie MPU 1IbOMY BIH MPUITYCTUBCS
YOTUPHOX MATEMATHYHHUX MMOMMJIOK Ta 2-3 HEJIOJIIKIB.

[loBHOTa BIAMOBIAI CKJIaa€ MEHIIE MOJOBUHU Bl HEOOXimHOI. Y
BUKJIQJICHOMY BCTYITHHKOM MaTepiaji HaBEJICHO JCAKY YaCTHHY
MaTEMaTUYHHUX MOHATH a00 GopMyIl, ajie MPHU I[bOMY BiH IMPHITYCTUBCS
JIBOX MAaTEMaTHYHUX [TOMUJIOK.

[TuTanHs pO3KpUTE MEHIIIE, Hi)K HAIMTOJIOBUHY, MPH I[bOMY TaHO OCHOBHI
NMOHATTA Ta BHU3HaA4eHHs. [lopymena morika BignmoBimi. Berymauk
MPUITYCTUBCS 1’ SITH CYTTEBUX TTOMWJIOK Ta OUTBIIIE TECSATH HEJOIKIB

[loBHOTa BIAMOBIHI CKJIQga€ MEHIIE MMOJOBHUHH Bix HEOOXImHOI. Y
BUKJIQJICHOMY BCTYITHHKOM MaTepiaji HaBEJICHO JCAKY YaCTHHY
MaTeMAaTHYHHUX IMOHATH 00 (GOopMYyI.

IToBHOTa BIAMOBI/I CKJIAJa€ MOJOBUHY Bill HEOOXITHOI. Y BUKIIaICHOMY
BCTYITHUKOM Marepiaji HaBeJCHO JEsIKy YacTHHY MaTeMaTHYHHUX
NOHATH a00 (opMyll, aje BCTYIHUK IPUITYCTUBCA 4 MaTeMaTHYHHX
IIOMUJIOK

IToBHOTA BiAIOBI/II CKIAa€ MOJOBUHY Bl HEOOXIIHOI. Y BHUKIIAICHOMY
BCTYITHUKOM Marepiaji HaBeJCHO JESIKy YacTHHY MaTeMaTHYHUX
MOHATH a00 (OopMyJI, aje BCTYIHUK IPUITYCTUBCA 4 MaTeMaTHYHHX
ITIOMUJIOK.

BinmoBige Ha MUTaHHS HEAOCTATHLO IMOBHA (HE HaBEJCHI BCl HEOOXiTHI
MaTEeMaTUYHI TIOHSTTSI, X CyTTeBI pucH). HasBHI Tpu 1 OLIbIIIE TOMHIIOK
y MaTeMaTu4HuX GopMyrax Ta OJIMH-J[BA HEJIONIKH.

111 - 115
116 - 120
121 - 126
126 - 130
131 - 136
136 — 140
141 - 146
146 - 150
151 - 155
156 - 160
161 - 165
166 - 170

BignoBiaes Ha muTaHHS TOBHA, aprymeHToBaHa. [lokazaHo 3HaHHS Ta
PO3YMIHHS MaT€MaTUYHHUX TMOHSATH, PO SKI WIEThCA B MUTaHHI OileTa.
€ mopyleHHs JIOTIKU MOOyA0BY BIATOBIAL, HasBHI JEK1IbKa HEIOJIKIB
Ta YOTUPH 1 OUTbIIE TOMUJIOK Y MATEMaTUYHUX TEPMIHAX.




171-175

BianoBiges Ha nmuTaHHS MOBHA, aprymeHToBaHa. [lokazaHo 3HaHHS Ta
PO3YMiHHS MaTeMaTUYHUX MOHSTH, PO SIK1 WIAEThCS B MUTAaHHI OLIeTa.
€ nopyliieHHs JOriKyd MoOya0BH BIJMOBIA1, HAasIBHI JEKUIbKAa HEJOJIKIB
Ta YOTUPU TMOMUIIKHM y MaTEeMaTUYHUX PO3PaxyHKax, SIKi BCTYIMHUK
3MaTHUM  BUNPABUTH 3a  JOTMOMOTOI0  YTOYHIOIOYHX  3allUTaHb
eK3aMeHaTopa

BianoBiges Ha muTaHHS MOBHA, aprymeHToBaHa. [loka3zaHo 3HaHHS Ta
PO3YMIHHS MaTeMaTUYHUX TMOHSITH, MPO SIK1 WIAEThCS B MUTAaHHI OlIeTa.
€ nopyiieHHs JOTiKKA MOOYAOBH BIJMOBI/AI, HAsABHI JIEKLIbKA HEOJIKIB
Ta 7Bl TOMWIKA Y MaTEMaTUUYHUX PO3PAXYHKaX, sIKI BCTYITHUK 3/IaTHUM
BUIIPABUTH 32 JIOMIOMOTOI0 YTOYHIOIOUUX 3alUTaHb €K3aMEHATOPA.

BianoBiges Ha nmuTaHHS TOBHA, aprymeHToBaHa. [lokazaHo 3HaHHS Ta
PO3YMiHHS MaTeMaTUYHUX TOHSITh, PO SIK1 WIAEThCS B MUTAaHHI OlIeTa.
€ nopyiieHHs JOTiKA MOOYAOBH BIJIMOBI/1, HAasABHI JEKUIbKa HEIOJIKIB
Ta TPU-YOTUPHU TTOMUIIKH.

BianoBiges Ha mUTaHHS TOBHA, JIOT1YHO MOOYJI0BaHA, apryMEHTOBaHA,
IPOJEMOHCTPOBAHO TJIMOOKE 3HAHHS Ta PO3YMIHHA MaTeMaTHYHUX
NOHSTh, MPO SIKI WIeTbcsl B NMUTaHHI Outeta. € JBI-TPU MOMMIKH Y
BUKJIQJICHHI MaTepiany.

BianoBiges Ha mUTaHHS TOBHA, JIOT1YHO MOOY/IOBaHa, apryMEHTOBaHa,
IIPOJEMOHCTPOBAHO TJIMOOKE 3HAHHS Ta PO3YMIHHS MaTeMaTHUYHHUX
MOHATh, TPO SIKI WAEThCS B MUTaHHI Oulera. € JBa-TpU HEHOJIKU Yy
BUKJIQJICHHI MaTepiany.

BianoBiges Ha mMUTaHHS TOBHA, JIOT1YHO MOOYJI0BaHA, apryMEHTOBaHa,
IIPOJEMOHCTPOBAHO TJIMOOKE 3HAHHSA Ta PO3YMIHHS MaTeMaTHYHHX
MOHATh, PO sIKI WIeThcsS B NUTaHHI Outera. BincyTHI HENONIKH Y
BUKJIQJICHHI MaTepiany.
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