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1. Onuc HaBYAJIBLHOI AMCIHHUILTIHA

HaiimenyBanns
MOKa3HUKIB

l'any3b 3HaHb,

CIICI[I1aJIbHICTD,
crerianisaiisi, piBeHb

BHIIIOi OCBITH

XapakTepucTruka
HaBYAJIbHOI TUCIUTLTIHA

Ouna (0enna, geuipu:)
¢dopma nasuannsn

3arajibpHa KUIBKICTb:
KpEIuTiB — 3
roquH — 90

3MICTOBUX MOAIYJIB — 3

l'any3b 3HaHB
10 IIpupoanuyi HaAyKH

CoeniajpHICTh
104 dDizuka Ta

aCTPOHOMIfA

Coemiam3zarii:

O0o0B’s13K0Ba

Pik niocomoexu:

1

Cemecmp

1.2

Jlekuii

(Ha3Ba)

PiBeHp BHUIIOT OCBITH:
TpeTiil (OCBITHBO-
HAyKOBUI)

60 ron.

Ilpakmuuni, ceminapcoKi

28 ron.

Jlabopamopni

rona.

Camocmiiina poooma

92 rop.

Dopma niocymKo6020
KOHmMpONnio:
€K3aMEH




2. MeTa Ta 3aBJaHHA HABYAJILHOI JMCIUILIIHA

MeTo0 aucuMIUIiHM AHaJNITHYHA TEOMETpis Ta JiHIAHA anrebpa €
OBOJIOJIHHS METOJOM KOOPJAMHAT TMpHU BHPINICHHI TE€OMETPUYHUX 3a]ad Ha
IJIOIMIMHI 1 B TPOCTOPi, a TAKOX OBOJIOAIHHA Oa30BUMH IOHATTSAMHU JIIHIAHOI
anreopu.

OCHOBHMMM 3aBAAaHHSIMM BHBUYCHHS TUCIHUIUIIHA € PO3BUTOK MPOCTOPOBOTO
MHUCJICHHS 1 BMIHHSI pOOHTH Ir€éOMETPHUYHI BUCHOBKH 3 aJireOpaidHuX 1 aHATITHIHUX
00YHCIIEHb

[Ipouec BUBYEHHS AWCLUUIUIIHM CHPSIMOBAaHUN Ha (OPMYBaHHSI E€JIEMEHTIB
HACTYITHUX KOMIIETEeHTHOCTEIA:

3aranbHi KOMIIETEHTHOCTI:

— KO1. 3matnicTh 10 aOCTpaKTHOTO MUCIICHHS, aHAII3Y Ta CUHTE3Y.

— KO02. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Yy MPAKTUYHHUX CUTYyAIISX

— K04. 3gaTHicTh OYyTH KPUTUYHUM 1 CAMOKPUTHYHUM.

— KO05. 3gaTHicTs npuiiMaTi OGIPYHTOBAHI PIIIICHHS.

— KO08. 3gaTHicTh OLIIHIOBATH Ta 3a0€3MeuyBaTu SKICTh BUKOHYBAaHHUX POOIT.

CrnenianabHi (paxoBi) KoMIeTEHIIII:

- K17. 3paTHicTh BUKOPUCTOBYBATH HA MPAKTHII 0a30B1 3HAHHS 3 MAaTEMATUKH K
MaTE€MaTUYHOTO anapary (i3UKH 1 aCTPOHOMII NMPU BUBYEHHI Ta JAOCTIIKEHH1 ¢i-
3MYHUX Ta ACTPOHOMIYHHMX SIBHIII 1 TTPOIIECIB.

- K24. 3naTHicTh npaifoBaTH 3 JHKepeiaMu HaBUYAJIbHOI Ta HAYKOBOT 1H(OpMaIlii.
IIlo 320e3nme4y0Th HACTYIIHI pe3yJIbTATH HABYAHHSA:

[TP04. BmiTi 3acTocoByBaTH 0a30Bi MaTeMaTH4HI 3HAHHS, SKI BUKOPUCTOBYIOTHCS
y 13UIll Ta aCTPOHOMII: 3 aHATITUYHOI T€OMETpIi, JIHIKHOI anredpu, MaTeMaTuy-
HOTO aHaNi3y, TU(PEPEHIIAIbHIX Ta IHTETPAIBHUX PIBHSHB, TEOPii HMOBIPHOCTEH
Ta MaTeMaTUYHOI CTATUCTUKHU, TEOPIl IPyI, METOJIB MAaTEMAaTUYHOI (13UKH, TEOpil
GyHKIIIM KOMIUIEKCHOT 3MIHHO1, MAaTEMATUYHOTO MOICITFOBAHHSI.

[TP08. Matu 0a30Bi HABUYKM CAMOCTIMHOTO HaBYAHHSA: BMITH BIAIIYKOBYBATH IO-

TpiOHY 1HGOpMaIlII0 B IPYKOBAHUX Ta €JIEKTPOHHUX JHKEpeiax, aHaji3yBaTH, CUC-



TEMaTHU3yBaTH, PO3YMITH, TIIYMAa4yUTH T4 BUKOPUCTOBYBATH 1i JIJIsl BUPIMICHHS HAy-
KOBHX 1 IPUKJIQTHUX 3aB/IaHb.

OuikyBaHi pe3yJbTaTHM HABYaHHS. Y pe3yidbTaTl BHUBYEHHS HaBYAJIbHOI
JTUCITUTUIIHU CTYJIEHT TOBUHEH

3Haru :

- OCHOBH BEKTOPHOI aireopu.

- Busnauenns aiHHOTO Ta €BKIJIIIOBOTO MPOCTOPIB.

- BuzHaueHHs cKaJISIpHOTO, BEKTOPHOTO Ta MIIlIAHOTO JOOYTKIB.

- O3HaKM KOJIIHEAPHOCTI Ta KOMIIAHAPHOCT1 BEKTOPIB.

- PiBHAHHS NpAMHEX 1 IUIOIIMH B aDIHHOMY Ta €BKJIIJOBOMY IIPOCTOPAxX.

- BuzHaueHHs OnyKIMX MHOXUH, BUBHAUYEHHS OMYKJI01 000JIOHKHU Ta ii
MEXaHIYHHUM 3MICT.

- Kanoniuni ¢popMu KpUBHX 1 TOBEPXOHB 2-TO MOPSAKY.

- BnactuBocti pyxiB, TeopemMu npo Kiacugikallito pyxiB Ha IJIONIKHI Ta B
POCTOPI.

- AxcioMu TOJIS Ta MPUKJIAAH TOJIIB.

- OCHOBHI BJIACTUBOCTI KOMIUIEKCHUX YUCEI.

- AKCIOMH KUJIBIIS Ta IPUKJIATN KUICIb.

Ywmiru: :

- 00YHCITIOBATH JIOBKUHY BEKTOPa Ta KyTH MK BEKTOPaAMH;

- 3HAXOJIUTHU CKAJISIPHUI, BEKTOPHUM, MMOABIWHUN BEKTOPHUHN Ta 3MIIIaHUN
N0OYTKU BEKTOPIB,

OpIEHTOBaHY IUIONLY MapajieJIorpaMy Ta OpIEHTOBAHUM 00’ €M Tapaieenineny,
bopmynu

nepeTBOpeHHs 0a3UCiB Ta KOOPIUHAT;

- CKJIaJIaTy TTapaMEeTPHYHI, 3arajbHi Ta HOPMOBAHI PIBHSHHSI MPSMHUX 1 TUIOITUH;

- 3HAXOJUTHU KyT MK MPSIMUMH (TUTOIIMHAMHE) Ta KYT M1 TIPSIMOIO Ta TUIOIIHHOIO,
BIIXWJIEHHS Ta

BiJICTaHb B1JI TOYKH J0 MPSAMO] (TUIOIIMHHM ), BIICTAaHb MI>K MUMOO1)XHIMHU

IIPpAMHUMH,



- 3aITMCaTH TIEPETBOPEHHS IIEHTPAIBHOI, OChOBOI CUMETPIi Ta CUMETPIi BITHOCHO
TUTOIIWHU;

- 3aMKMCaTU OCbOBUI ITOBOPOT 32 JOIIOMOTOI0 KBaTEPHIOHIB;

- 3HAUTU PIBHSHHS T€OMETPUIHOTO MICIIS TOYOK 32 HOT0 OMHCOM;

- 3HAXOAUTU (POKYCH, AUPEKTPUCH, ACUMIITOTHU Ta EKCLIECHTPUCUTET KPUBUX
JPYroro NopsaKy;

LEHTP, Oci (TUIOIIMHN) CUMETPii KpUBUX (TOBEPXOHB) APYTOTo MOPSAKY; JOTHUHI
IUIOLIWHHU J10

MOBEPXHI JPYroro NopsaKy Ta NpsIMOJIIHIKMHI TBIPHI,

- 00YMCITIOBATH 1HBApPiaHTU KPUBUX Ta MOBEPXOHb JIPYTrOro MOPAJIKY;

- BU3HAYaTu TUI KPUBOI (IIOBEPXHI) APYroro NOpsAKy Mo ii 3arajJbHOMY PIBHSIHHIO
Ta 3HAXOJUTH KAaHOHIYHY CUCTEMY KOOPIMHAT;

- 3aMMcaTy aHAIITUYHUM BUpa3 JUIsd pyXy Ha IUIOIIMHI Ta B IPOCTOPI.

- BUKOHYBAaTHU apu(METHUYHI J1i 3 KOMIJIEKCHUMU YHCIaMH, 3HAXOIUTU MOYJIb,
apryMEHT Ta TPUTOHOMETPUYHY (POPMY KOMILJIEKCHOTO YrCIIa.

3. 3MicT HABYAJBLHOI AMCHHUILTIHA

3micToBuii Moy b 1. JleTepMiHAHTH Ta BEKTOPHA ajiredpa.

Tema 1. [Ipenmer Ta MeToaM aHamiTHUHOI reomeTpii. [ToHATTS neTepmiHanTa 2-T0
nopsnky. CucreMa [BOX JHIMHMX pIBHSHb 3 JBOMa HeBioMumHu. [IpaBuio
,TpUKyTHHKA”. MiHOp Ta anreOpaiuHe IOTOBHEHHS e€JieMeHTa. BriacTuBocCTi
nerepMiHaHTiB. OOYMCIICHHS JNETEPMIHAHTIB IHIIMMH crnocobamu. JlerepMiHaHT
n-ro nopsiky.. Po3B’sa3yBaHHs cucteM piBHSIHB 3a popmynamu Kpamepa.

Tema 2. JliniitHi onepaiiii HaJT BEKTOPaAMHU.

HonaBanns BekTopiB .BmactuBocti. PizHuusg BekTopiB. JloOyTOK BekTOpa Ha
ckassip. BnactuBocTi omepariii. KonineapHi Ta koMmruiaHapHi BekTopu. O3HaKH iX .
bazuc. Koopaunatu Bektopa. Jliniiina komOiHaiis BektopiB. [lonstTs JliHiliHO
3anexHux ( JI3) Ta miniliHO HezanexHux (JIH3) Bextopi. Teopemu npo JI3 Ta
JIH3 cuctemu BektopiB; Hachiaku. [Tonstrs 6a3ucy. Koopaunatu Bekropa . Bupas
JIHIMHUX omepaliid HajJ BEKTOpaMHU 4Yepe3 KOoopJauHaTH . AdiHHI KOOpJIWHATU

touku. [IJICK. [Toxin Bigpizka y 1aHOMY BIAHOIIIEHHI.



Tema 3. Heniniiini koopauHatu Haj BekTopamu. [Ipoekiisi BekTopa Ha BIiCh, Ha
wionMHy. Teopema mpo OpTOrOHAIBHY MPOEKIIII0 BEKTOPa Ha BICh.

CxanspHuil 106yToK IBOX BeKTOpiB . Moro ¢ismunnii 3mict. Bmactupocti. Bupas
yepe3 koopauHatu. [Josxuna Bekropa. Kyt mixk Bektopamu. HanpsimMHi kocuHycu
BEKTOpa. YMOBa NEPIEHAUKYIISIPHOCTI IBOX BEKTOPIB. OOUNCIEHHS TPOEKIIii.
[IpaBa (;miBa) opieHTaliss TPiKA BEKTOpiB. BekropHuii 10OyTOK TBOX BEKTOPIB.
Moro ¢ismunmit 3mict. BiactuBocti. Bupas dyepe3s KoopaMHATH .YMoOBa
KOJIIHEApHOCTI JBOX BEKTOPIB.

Mimanuii 106yTOK TpHOX BekTopiB. Moro reomerpmunmii 3mict. Bupas uepes
KoopAuHAaTU. BnacTuBOCTI MimaHoOro J0OyTKy. YMOBa KOMIUIAHApHOCTI TPhOX

BEKTODIB.

3micToBuii Moayab 2. [IpsiMa Ha MUIOIIMHI.

Tema 4. I[leperBopenns [1JICK :

a) Ha 1momuHi, 0) y mpocrtopi. OOrpyHTyBaHHS BUHUKHEHHs KyTiB Eiinepa.
KBaTepHioHH.

Tema 5. PiBHAHHS 7iHII Ha TUIONIMHI. 3arajJibHe PIBHAHHS MPsAMOi. PiBHSAHHS
npsaMoi 3 KyTOBUM KoeilieHToM, ,,y Biapizkax”. KyT Mix ABOMa NpsIMUMHU.
YMOBU napasiebHOCT] Ta NEPIEHIUKYISIPHOCTI JBOX MPSIMHX

Tema 6. HopmanbHe piBHAHHA NOpsIMOi Ha IUIOIIMHI .3BEJIEHHS 3arajibHOro

PIBHSHHS NPSAMOi 0 HOPMAJIbHOTO BUTJIALY. BiAcTaHb BiJ TOUKH O MPSAMO.

3micToBuii Mmoayab 3. Kpusi apyroro nopsiaky. [liommuna y npocropi.

Tema 7. Eninc. inep6ona. apa6ona. Jlinii 2-ro nopsaaky. (JIJIT). Ix oznauenns,
kaHoHIuH1 piBHsSHHA. [ocmimkenns ¢opmu JIJIII. Dokanbri  paniycw,
excuentpucuter, aupektpucu JIII. Acumnroru rinepbosu. Teopema mnpo
nupexrpucu JIIIL.

Tema 8. Jlornuni xo JIJAII. OntuyHi BIaCTHBOCTI TOTUYHHUX J0 €JIirca, TinepooIu,
napa6osm. [lonspui piBasuus JIJII. 3aransae pisusaas JIJIIT.

Tema 9. [Inomuna. PiBHSHHS MOBepxHI Ta JiHIT y IpocTopi. 3aranbHe PIBHSIHHA

mwiomuHa. KyT MDK JBOMa IUIONIMHAMH. YMOBHM  MapalieIbHOCTI  Ta



NEPIEHANKYISIPHOCTI ABOX IUIOMMH. HopmanbHe piBHSHHS TUIONIMHY . 3BEACHHS
3arajbHOTO PIBHSHHS J0 HOPMaIbHOTO. BifCcTaHb BiJ TOYKH O TUTOIIIHHH.
3micToBuii Moayab 4. [Ipsima y npocrtopi. [loBepxni 2-ro nopsaxy. (IIIT).
Tema 10. IIpsma y npoctopi. [lapamerpuuni piBHAHHS mpsmoi y mpocropi. Kyt
MDK JIBOMa TPSIMUMH, MK TPSIMOIO Ta TUIOIIMHOI. YMOBH iX MapajieIbHOCTI Ta
NEPIECHIUKYIAPHOCTI. 3araibHi PIBHAHHSA MOPAMOI Yy TpOCTOpi. 3BEJACHHS iX A0
napamMeTpUYHOTO BUTIISITY.

Tema 11. Ilosepxni apyroro nopanky (IIIAIT). Humuapuuna nosepxus. Konyc.
Enincoin. OnHo Ta ABOX MOPOXXKHUHHUM TinmepOosoinu. Emintuanuii mapabosioin.
[NnepOomiunuii napadomnoin. [psmominiitai TBipHi [TAT1.

Tema 12. 3aranbHa Teopisd KPUBUX Ta MOBEPXOHb 2 MOPSAIAKY. 3BEICHHS PIBHSIHHS

KJIIT ta ITJIT 10 KaHOHIYHOTO BUTJISAY.

3micToBuii Moayab 5. MaTpuui Ta BUSHAYHUKH.

Tema 13 OcHOBHI NOHSATTS JiHIMHOI anreOpu. ['pyma, mose, Kijiblle, BEKTOPHE
nosie, anredpa.

Tema 14. Anrebpa matpuits. Buau matpuis. [ii Hag maTpuismu.

Tema 15. BuszHauHukM, iX BJIACTUBOCTI Ta 3aCTOCYBAHHSA.N — MIpHHA 00’€M.

[Ipuennana maTpuus.

3micToBuii Moayab 6. Bininiiini Ta kBaapatuuHi gopmu. Jliniiini oneparopm.
Tema 16. Jliniiini npoctopu 1 BimoOpakenns. [lianpoctopu 1 npsami cymu. JliHiitHI
BIJIOOpa)KEHHS 1 TMEpPETBOPEHHs. 3aJaHHS JIHIMHUX BiIOOpakeHb Ha Oa3ucax.
I3oMopdizmMu. Marpuns mHIAHOTO  BimoOpaxkenHs. [J[ii Ham JIiHIKHEMUA
BimoOpaxxeHHsamu. JliHiNHI GyHKIIT 1 crpsbkeHud mpoctip. JIiHiMHI omepaTopw.
[HBapianTHU mianpocTip. BracHi BeKTOpWM 1 BIACHI 3HAYEHHS JIHIHHOTO
ornepatopa .PakTop NpOCTOpH Ta (HaKTOp ONepaTopH.

Tema 17. biniHiiiHi Ta kBagpaTuuHi QyHkuii Hag noiasiMu C u R. Anropurtmu
3BelIeHHs 10 KaHoHI4YHOro Burisiny. Kpurepiit CinbBectpa. Anroputm ['pama-
minra, metoa Axo0i. Kococumerpuuni OumiHiiHI ¢GyHkiii. EBkIinoBuil mpocrip.

Martpuis I'pama. HepiBaicte Komi-byHsikoBckoro. OpToroHajibHe JTOTMOBHEHHS 0



1 IPOCTOPY.

Tema 18. Oneparopu 1 OumiHiiHI (YHKIIT B €BKIAOBHUX mpoctopax Teope-

ma @penronpma. CamocrpsikeHe nepeTBopeHHs. biniHiiHI 1 kBagpaTuuHi ¢o-

pMH B €BKJIIIOBOMY TpocTopi OpTOroHanbH1 MEpPEeTBOPEHHS. Y HITapHI( epMi-

TOB1 ) IPOCTOPH.

4. CTpyKTypa HaBYAJIbHOI JUCHUILTIHA

Ha3Bu 3MicTOBHX MOAYIIB i TEM

Kinekicts ronuna

Ouna (nenHa, BeuipHs) Gpopma

yChOTO

y TOMY YHCI1

)¢ o nab. | iHg. | C.p.
1 2 3 4 5 6 7
3microBuii Moays 1.
JleTepMiHAHTH Ta BEKTOPHA ajredpa.
Tema 1. gpeaMeT Ta METOJH aHAIITHYHOI 10 3 1 6
reoMeTpii.
Tema 2. JliniiiHi oneparii HaJl BEKTOPaMHU. . 10 3 1 5
Tema 3. HeniHiiHI KOOpIMHATH HaJ BEKTOPAMH. 10 4 2 5
Pazom 3a 3micTroBuM MotysieM | 30 10 4 16
3micToBHii MOaYJBb 2.
IIpsima Ha MJIOLIMHI.
Tema 4. TleperBopenns ITJICK : 9 3 1 5
Tema 5. PiBHAHHS JiHIT Ha TUIomMHI. Pi3HI BuamM 10 3 5 5
pIBHSIHb HA MJIOIIUHI.
Tema 6. HopmanbHe piBHSHHS NPSMOi HA TUIONTUHI. 11 4 2 5
Pasom 3a 3micToBUM MoyneM 2 30 10 5 15
3micToBuii MoayJb 3.
Kpusi apyroro nopsiaky. Ilnomuna y npocropi.
Tewma 7. Eninc. I'imep6omna. [Tapabomna.
JIinii 2-ro nopsiaky. (JIZAIT). Ix o3HaveHHs, 9 3 1 5
KaHOHIYHI PIBHSHHS.
Tewma 8. Norruni g0 JIJIT. OnTuyHi BIaCTUBOCTI
JOTHYHUX JIO eirca, Tinepoosu, mapadoI. 10 3 2 5
[Monsipui piBasuHs JIAIL. 3aransae piBHsHHS JIJTT
Tema 9. [Inommnua. PiBHSHHS noBepxHi Ta JiHIT y 11 4 ) 5
pocTopi. 3arajabHe PiBHAHHS IIONIHHH.
Pa3om 3a 3micToBUM MoayiieM 3 30 10 5 15
3micToBuii MoayJb 4.
IIpsima y npocropi. [ToBepxHi 2-ro mopsaaxy. (ILAII).
Tema 10. IIpsma y mpoctopi. Ilapamerpuuni 10 3 1 6
PIBHSIHHS TIPSIMO1 Y TIPOCTODI. .
Tema 11. [loBepxHi gpyroro nopsaxy (ITIT). 9 3 1 5
Tema 12. 3aranpHa TE€Opist KPUBUX Ta MIOBEPXOHD 2 11 4 2 5




nopsiaky. 3Benenus piBasaHs KJIT ta ITAIT no
KaHOHIYHOTO BUTJISTY.

Pa3zowm 3a 3micToBUM Moysem 4 30 10 4 16
3MicToBHITI MOAYJIb 5.
Martpuui Ta BUBHAYHUKH.
Tema 13 OcCHOBHI MOHATTS JIHIAHOT anredpwu. 10 3 1 5
['pyna, mosie, KiJiblie, BEKTOpHE TOJI€E, alredpa.
Tema 14. Anre6pa marpunb. Bugun marpuis. [ii 9 3 5 5
HaJ] MATPHIISIMH.
Tema 15. Buznaunuku, ix BIaCTUBOCTI Ta
’ 11 4 2 5
3aCTOCYBAHHS.
Pazom 3a 3micToBHM MOyIIeM 5 30 10 5 15
3micTroBuii MoayJs 6.
Bininiiini Ta kBaapaTnuni ¢popmu. JliniitHi oneparopu.
Tewma 16. JIiniitHI mpocTOpH i BiTOOpaKCHHS. 9 3 1 5
Tewma 17. bininiiiHi Ta kBaapaTH4Hi QyHKUIT HaZA
10 3 2 5
nossimu C u R
Tema 18. Oneparopu i OuniHiiHI GYyHKIIT B 11 4 5 5
€BKJIIIOBUX POCTOpax
Pasom 3a 3mMicToBUM MoyneM 6 30 10 5 15
Yiickoro roqus 180 60 28 92
5. Temu cemiHAPCHKUX 3aHATH
CeMiHapChKi 3aHATTA HE Iiepe0ayeHi.
6. TeMu NpakTHYHHUX 3aHATH
No Kinbkictb
Hasga remu
3/m TOJIUH
1. [IpenMer Ta MeTOIM aHAMITUYHOI TeOMETPIi. 1
2. JliniitHi onepailii HaJ BEKTOpaMH. . 1
3. IleperBopenns I1JICK : 2
4. PiBHsHHS niHii Ha muomyHI. Pi3HI BUAM piBHSHB HA MJIONIUHI. 1
5. HopwmanbHe piBHSAHHS NPsIMOi Ha TUIONIMHI 2
6 IleperBopenns [1JICK : 2
Eninc. I'imep6omna. [Tapaboma.
7 s - L 1
Jlinii 2-ro nopsiaky. (JIZAIT). Ix o3HayeHHs, KaHOHIYHI PiBHSIHHS.
Hotuuni no JIAIL. OnTudH1 BIaCTHBOCTI TOTUYHUX IO €JIIIICA,
8 rinep6osn, mapadomnu. [onspui piBasaua JI/AI1. 3aransHe piBHAHHS 2
JIIIT
9 [Tnomuua. PiBHAHHS MOBEPXHI Ta JIiHIT Y IPOCTOPI. 3araibHe PiBHIHHS 2
TIJIOIIMHU.
10 [Ipsima y mpocTopi. [TapameTpuyHi piBHSHHS NPSAMOI Y IPOCTOP.. 1
11 [ToBepxHi apyroro nopsiaky (ITATT). 1
12 3arangbpHa Teopis KPUBUX Ta MOBEPXOHB 2 MOPSAKY. 3BECHHS PiBHSIHHS 2
KJIT Ta IT/IIT 10 KaHOHIYHOTO BUTIISY.
13 Tema 13 OcHOBHI TOHATTS JdiHINHOI anreOpu. ['pyna, moie, Kiibile, 1
BEKTOpHE I0JIe, anredpa.




14
15
16
17
18

Anre6pa matpuib. Bunu matpunie. Jlii Haq MaTpuIsaMu.
Bu3HavHMKH, iX BIACTHBOCTI Ta 3aCTOCYBaHHS.
JIiniiiHi IpocTopH 1 BiToOpaskeHHS.
biminiitai Ta kBaapatuyHi pyakuii Hamx nmoasimu C u R
Omneparopu 1 OumiHIMHI QYHKIIT B €BKIIIOBHX MPOCTOpax
Pazom

NPNEFEDNDN

7. Temu 1a00paTOPHUX 3AHATH

JlabopartopHi 3aHIATTS HE TIepedaUeHi.

8. Camocriiina po6oTa

Ne
3/11

HazBa Temu

Kinekicts
TOIUH

BnactuBocti  nerepminanTiB. OOYHMCIICHHS JIETEPMIHAHTIB 1HIIMMH
cnocobamu. JlerepMiHaHT  [-TO TOPAIAKY.. Po3B’s3yBaHHS cHCTEM
piBHsAHB 3a opmynamu Kpamepa.

6

JliniiiHi omeparii Hax BekTopamu. JlomaBaHHsS BeKTOpiB .BmactuBocTi.
Piznuis Bektopis. JJoOyTok BekTopa Ha ckalsip. BinactuBocti omepariii.
Komineapni Ta komruianapHi Bektopu. O3Haku ix . basuc. Koopaunaru
BekTopa. JliHiliHa komOiHalis BekTopiB. [lonarts JliHilHO 3anexHHX (
JI3) Ta nminiitno Hezanexuux (JIH3) Bextopis. Teopemu mpo JI3 Ta JIH3
cUCTEeMH BEKTOpiB; Hachiaku. [lonsarrs 6asucy. KoopauHatu Bekropa .
Bupa3 niHiiiHEX omnepariiii HaJ BEKTOpaMu 4epe3 KoopauHatu . AdinHi
koopauHaTtu Touku. [1JICK. IToxin Bigpi3ka y JaHOMY BiIHOIICHHI.

HemniniitHi KoOpAMHATH HAJl BEKTOPAMHU.
ITpoekist BeKTOpa Ha BiCh, Ha IJIOLIMHY. TeopeMa Ipo OpTOrOHAIbHY
MIPOEKIII0 BEKTOpPa Ha BICh.

CxanspHuii JoGyToK BOX BEKTOpiB . Moro dizmunmii 3MicT.
BrnactuBocti. Bupa3 uepes koopaunatu. JloxkuHa Bekropa. Kyt mMixk
BeKkTOpamu. HampsiMHiI KOCHHYCH BEeKTOpa. YMOBA MEePHEHIUKYISIPHOCTI
JBOX BEKTOPIB. OOUMCICHHS MPOEKITIN.

IIpaBa (J1iBa) opieHTawisd TPINKKU BeKTOpiB. BekTopHMii 100YTOK
JBOX BeKTOPiB. Moro dizuunnii 3mict. Bractusocti. Bupas uepes
KOOP/AMHATH .Y MOBa KOJIIHEAPHOCTI IBOX BEKTOPIB.

Mimasuit 106yToK TphOX BeKTOPiB. Horo reoMerpudnuii 3micT.
Bupa3s uepes koopannaTti. BiaactuBocti MimaHoro 100yTky. YMoBa
KOMIUIAHAPHOCTI TPbOX BEKTOPIB.

ITeperBopenns [IICK  a) Ha miouuHi, 6) y mpoctopi. OOrpyHTYBaHHS
BUHUKHEHHs KyTiB Eitnepa. KBaTtepHionu

PiBHsiHHS niHIT Ha TUIoOHIMHI. 3aranbHe pPIBHSAHHSA NpsMoi. PiBHSHHS
npsMoi 3 KyTOBUM KoedimieHTOM, ,y Bigpizkax”. Kyt mik nBoma
NpSIMAMHU. Y MOBH TTApaJIeTbHOCTI Ta IEPIEHIUKYISIPHOCTI TBOX MPSIMHUX

HopmanbeHe piBHAHHSA OpsAMOI Ha IUIONIMHI .3BEIEHHS 3arajbHOro
PIBHAHHS TPSMOi 10 HOPMAJIbHOIO BUIIIALY. BifcTaHb BiJ TOYKH J0
IIPSIMOI.

Eninc. I'imep6omna. [Tapaboma.

Jlimii 2-ro mopsaky. (JIJIIT). Ix o3HaueHHs, KaHOHiUHi PiBHAHHSL.
Hocmimxenus ¢opmu  JIJIII. dokanbHi pagiycu, EKCIEHTPUCHTET,
mupektpucu JIAIL. Acumnroru rinepbonu. Teopema mpo AupexTpucu
JIATL

Joruuni o JIJAIL. OnruuHi BIACTUBOCTI JOTHYHUX JIO €JIirica,




rinep6onu, mapabonu. [lomspui piBasHHs JI/AII. 3aranpHe piBHSIHHS
JIIIT.

[Tnomuua. PiBHSHHS MOBEpXHI Ta JIiHIl Y TPOCTOPi. 3arajibHe piBHSIHHS
ionuHA. KyT Mik 1BOMA MIOMMHAME. Y MOBHY TIapaiebHOCTI Ta

9 MepHEHIUKYISIPHOCTI BOX MuiomuH. HopMmanbHe piBHSHHS IUTOMIMHM . 5
3Be/ICHHS 3aralbHOTO PIBHSHHS 10 HOPMAJIBHOTO. BijcTaHb BiJl TOUKH
JIO TIOLIHAHH.

[Ipsima y mpocropi. [lapamerpuyni piBHSHHSA npsMoi y mpoctopi. Kyt
MDK JBOMa MpPSIMUMH, MDK NOpPSMOI0 Ta IUIOMIMHOKW. YMOBH iX
napajeabHOCTI Ta MEePHEHAMKYISAPHOCTI. 3arajibHi PIBHAHHS HPAMOi Y
npocTopi. 3BeJIeHHs X /10 HapaMeTPUIHOTO BUIIISY.

10

[Mosepxni apyroro mopsaxky (ITAIT).Iuninapuuna nosepxus. Konyec.
11 Enincoin. OgHo Ta ABOX MOPOXHUHHUK TimepOosoinu. Emintuuxuii 5
napabonoin. ['inepOoniununii mapabdonoin. [psmoniniiai TBipai [TATL

3aranbHa TEOpis KPUBUX Ta TOBEPXOHD 2 MOPSIKY. 3BECHHS PIBHIHHSI

12 KJIT Ta TT/IIT 10 KaHOHIYHOTO BUTJISY.

OcHoBHI MOHATTS JNiHINHOI anrebpu. ['pymna, moine, Kijgblle, BEKTOpHE

13
nosie, anreopa.

14 Anrebpa matpuils. Buau matpuis. Jlii Hax MaTpuissMu 5

15 BusHayHuku, X BIACTHBOCTI Ta 3acTOCYBaHHA.N — MipHUH 00 €eM.
IIpuennana matpuus.

JliniitHi mpoctopu 1 BinoOpaxkenus. [liqnpocTtopu i npsimi cymu. Jliniiini
BiJOOpa)XeHHs 1 IepeTBOPEHHS. 3a1aHHs JIIHIHHUX BioOpakeHb Ha

16 0a3ucax. [3omopdizmu. MaTpuiis JiHiitHOTO BimoOpakeHHs. Jlii Hax 5
niHiitHIME BigoOpakeHHsMH. JIiHIHHI QYHKIIT 1 CIpsHDKEHUI POCTIp.
JliniiiHi oneparopu. [HBapiaHTHUN TiANPOCTIP.

bininiiini Ta kBagpatuyHi QyHkuii Hag nojasmu C u R. Anroputmu
3BeJICHHS J10 KaHOHIuHOro Burisiay. Kpurepiit CinbBectpa. Anro-
put™ I'pama- HIminTa, meron Axo0i. Kococumerpuuni OuniHiiHI (yH- 5
kuii. EBkiigoBuit mpoctip. Marpurs ['pama. Hepisaicts Koi-
BynsikoBcbkoro. OpToroHanabHe TOMOBHEHHS J0 MAMPOCTOPY.

17

Omneparopu 1 OumiHINHI QyHKIIT B €BKJIIIOBUX MpocTopax Teo-
18 pema @penronbpma. CamocnpsbKeHe nmepeTBopeHHs. binmiHiiiH1 1 KBa- 5
JpaTudHi GopMH B €BKJI110BOMY ITpocTopi OpTOroHaNbHI IEPETBO-

peHHs. YHITapHi( epMITOBI ) IPOCTOPH.

Pa3zom 92

9. MeToan HAaBYAHHS
[lin yac BUBYEHHS HABYAJIbHOI AUCIUIUIIHM BUKOPHUCTOBYIOTH TakKi (opMu
poOOTH — JIEKIIiS, IPAKTHYHI 3aHATTS, caMOCTiiiHa poOoTa. ["'0JIOBHUM CIOBECHHUM
METO/J0OM HaByaHHA € Jjekuid. Iig yac mpoBeneHHs JEKIi BUKOPUCTOBYIOTHCS
HACTYIIHI METOAW HABYaHHsI: MOSICHIOBAJIHHO-ITIOCTPATUBHUNA  METOJ, a0o
1H(OpMaIIHHO-PELICTITUBHAUM;  PENPOAYKTHUBHUN  MeTOon  (PElpomyKIls -
BIITBOPEHHS); METOJ, NPOOJEMHOr0 BHUKIAAy; YacCTKOBO-TIOIIYKOBUH, a0o

€BPUCTHUYHHAN METOLI.



[1in yac mpakTUYHKUX 3aHATH BUKOPUCTOBYIOTHCS HACTYITHI METOJM HAaBYaHHS
-4aCTKOBO-TIOIIYKOBUH, a00 €BPUCTUYHHI METOA; AUCKyciiHuil meton. Ilim yac

CaMOCTIHHOT pOOOTH BUKOPHUCTOBYETHCS JTOCTITHUIIBKUNA METO/I.

10. ®opmMH KOHTPOJIIO TA METOAU OLiHIOBAHHS
[ToToyHmMii KOHTPOJH 3MIMCHIOETBCA 3a pe3ydbTaTaMH BUKOHAHHSI 3
KOHTPOJILHUX POOIT CTYACHTIB, TECTOBUX 3aBAaHb. OIIHIOETHCS TAKOXK aKTUBHICTh
CTYZICHTAa B TIPOIIECi 3aHATh: YCHE ONMUTYBaHHS, BUKOHAHHS MPAKTUYHUX BIIPAB,;

po3B’si3aHHs 3a11a4. [li1cyMKOBU ceMeCTpOBUI KOHTPOJIb (ICITUT).

Kpurepii ofiHloBaHH BUKOHAHHS IPAKTHYHHUX 3aHATH
OUIHIOETbCS AKTUBHICTh CTYJIE€HTa Ha MPAKTHYHUX 3aHATTIX B MPOLEC]
pO3B’sI3yBaHHSA 3a/4ay OLIs JOIIKM, a TAKOX PE3yJIbTaTH BUKOHAHHS JOMAalIHIX
3aBJlaHb. 3a KOXHY TeMmy 3100yBau Moke oTpuMaTtu 10 1 Oamy. Takum 4uHOM,
MakKcuMajlbHa CyMapHa KUIBKICTh OaiiB, OTpHMaHa 3a NPAKTUYHI 3aHITTS

3MICTOBOT'O MOJIYJIFO, CTAHOBUTH / OajliB.

Kpurepii oiiHloBaHH BUKOHAHHSA CaMOCTiiHHOI po0oTH:

— CBO€YACHICTh BUKOHAHHS,

— JIOOPOYECHICTh Ta KOPEKTHICTh Yy MPEJCTaBICHI TEKCTIB, Mpe3eHTallll Ta
nocwianb (y pasi I0BEJIEHOTO TuIariaty 6aiu 3a poOoTy aHyIIOIOTHC);

— MIOBHOTA, TPAMOTHICTb 1 KOPEKTHICTh PO3KPUTTS OCHOBHUX TOJI0KEHb;

— TBOPYMI MIJX11 10 TOCTAHOBKH 1 peasti3allii 3aBJIaHHS;

— BIJAMOBIJHICTh (OPMATBLHUM KPHUTEPIsIM (CTPYKTypa, TOCIIOBHICTb,

JIOT14YHICTh, MOBHA TPaAMOTHICTb, SIKICTh O(POPMIICHHSI TOIIIO).

— BMIHHS 3aCTOCOBYBATH TEOPETHYHI 3HAHHS JIJISl PIMICHHS MPAKTUYHUX 3aB/IaHb.
CryneHTaM MpPOMOHYEThCS CaMOCTIHHO PO3B'A3aTH MPAKTHYHE 3aBJAaHHS 3 KOXKHOI
temu. CamocTiiiHa poOoTa O0QGOPMITIOETECS Y BHIJIAI MHUCBMOBOTO 3BITY,
OOrOBOpPEHHS Ta OI[IHIOBaHHS SKOrO 3MAIMCHIOETbCA Ha MOTOYHOMY Ta

M1JICYMKOBOMY KOHTPOJII.



Camocriiina pobota 3700yBauiB 3abe3nedyetbes 3acobamu  Google

Workspace for Education.

KpwuTepii oniHOBaHHS MiICYMKOBOI0 KOHTPOJIIO

[TincyMKoBUiA ceMeCTpOBHI KOHTPOJIb (ICIIUT) MPOBOIUTHCS B YCHIN (opMi.
Ex3amenariiinuii OuIeT MICTUTh JIBa TEOPETUYHUX IIUTAHHS, KOXHE 3 SIKHUX
OLIHIOETBCSA OKpPEeMO 3a 15 6anbHOI0 KA.

Kpurepii o11iHIOBaHHS TEOPETUYHOTO MUTAHHS:
— TIOBHA PO3TrOpHYTa BIAMOBIAL — 15 Oanis;
— TIOBHA, ajie He PO3rOpHYyTa BIAMOBIAL — 12 OaniB;
— T1IOBHA, aje HE PO3rOpHYyTa BIAINOBi/b, KA MICTUTh HE3HAYHY MOMUJIKY YU
cynepeuHicte — 10 ©OaniB, 3a KOXHY HAaCTYIHy HE3HAyHy T[OMUJIKY YH
CYNEPEUHICTh 3HIMaeThes 1 6a;
— HEMOBHA BIJNOBIb, sIKa HE MICTUTh KPUTUYHUX MIOMUJIOK UM CyTIlepeyHoCTel — 8
OaJis,
3a KO’KHY HACTYITHY HE3HAYHYy MOMUJIKY UM CYTIEPEUHICTh 3HIMaeThes 1 Oa;
— BIAMNOBIAb, IO MICTUTh KPUTUYHY MOMUIIKY YU HETOYHICTh, 00 BIJICYTHICTb
B1AIOBIA1 OLIHIOETRHCS B 0 OaiB.

Kinbkicte Gamnis, 1o 3700yBa4 OTpUMaB Ha ICIUTI, € CyMOIO OaiB, 10 OyJn
OTpUMaHI1 3a KOXKHE 3aBJaHHs 3 €K3aMEHAIITHOTO O1IeTYy.

KinmeBa oOIllHKa BHUCTaBISIETBCA 3a CYMOKO OajliB  IMOTOYHOTO Ta

M1JICYMKOBOTO KOHTPOJIIO 3a IIKAJIOK0, 10 HaBeleHa Hikye (11.12).

IIpu oninoBaHHI B 0ajiax piBHS 32CBOECHHS MaTepialy BHUKOPUCTOBYIOTHCH 3arajibHi
KpuUTepii ONIHIOBAHHS HABYAJIbHHMX J0CATHEHb 3100yBa4iB BHIIOI OCBITH:

Ouwinka 3a TeopeTuuHa miAroToBKa [IpakTruna
HaI[lOHAJIBHO .
10 ITKATOO Ta MiArOTOBKA
BiZICOTOK Bif 3n100yBay ocBiTH
MaKCUMAJIbH
0 KiJIbKOCTI
0aJiiB




3apaxoBaHO | y MOBHOMY 0OCS31 BOJIOJII€ HABYAIEHUM rIMO0KO Ta BCeOIYHO
(90-100% Bix| matepiaioM, BUTbHO, CAMOCTIHHO Ta PO3KpHBAE CYTHICTh
MaKCHUMAaJIbHO| apryMEHTOBAHO HOT0o BUKJIAA€ Mif] yac MPAKTUYHUX/
1 KUTPKOCTI | YCHMX BHCTYIIIB Ta IMCbMOBHX BiANOBiICH; PO3paxXyHKOBHX 3aBJIaHb,
0aiB) IIIMOO0KO Ta BCEOIYHO PO3KPUBAE 3MICT BUKOPUCTOBYIOUH TIPU
TEOPETUYHHX MMUTaHb, BUKOPUCTOBYIOUU bOMY HOPMaTHBHY,
IIPYU LIbOMY HOPMaTUBHY, 000B’I3KOBY Ta 000B’SI3KOBY Ta JI0/IaTKOBY
JOJIATKOBY JITEpaTypy; pOOUTH CaMOCTIilHI JITepaTypy; MOXKe
BUCHOBKH, BUSIBJISIE IPUYUHHO-HACIKOBI apryMEHTOBaHO 00paTu
3B’SI3KH; CAMOCTIMHO 3HAXOJIUTh JIOJIATKOBY parioHaIbHUHN crocio
iH(hopMallit0 Ta BUKOPUCTOBYE i1 JIst BUKOHAHHS 3aBJIaHHS i
peaizalii mocTaBIeHUX TEpe]l HUM OIIIHUTH PE3yJIbTaTH
3aBlaHb. 3100yBay 3/1aT€H BUALUIATH BJIACHOI MPAKTHUYHOT
CYTT€BI O3HAKU BUBUYEHOTO 32 JOTIOMOT OO JiSUTBHOCTI; BUKOHYE TBOPY1
orepariii CHHTe3y, aHalli3y, BUSBIISTH 3aBIaHHA Ta 1HIIOE HOBI
MPUYMHHO-HACTIIKOBI 3B’ SI3KH, (hOopMyBaTU HUIAXH X BUKOHAHHS;
BHCHOBKH 1 y3arajibHEHHs, BUIbHO BUJIbHO BUKOPUCTOBYE
ornepyBatu (pakTamu Ta BIJOMOCTSIMHU. HaOyT1 TeOpeTUYH1 3HAHHS
P aHaJTi31 IPaAKTUYHOTO
MaTepiaiy; MposBIIE
TBOPYUH MAXia 10
BUKOHAHHS 1HIUBITyaIbHUX
Ta KOJICKTHBHUX 3aBJaHb
MIPU CaMOCTIHHIHM poOoTi.
3apax0OBaHO | JOCTAaTHHO IMOBHO BOJIOJII€ HABYATIbHUM MIPaBWJIbHO BUPILIUB
(75-89% Bix | MaTepiasiom, OOIPYHTOBAHO HOT'O BUKJIAIA€ OUTBIIICTH PO3PAXYHKOBUX
MaKCHMaJIbHO| MiJ Yac YCHUX BUCTYIIB Ta MMCbMOBUX /TeCTOBUX 3aB/IaHb 3a
i KUIBKOCTI | BIAMOB1JIeH, BAKOPUCTOBYIOUH MPU LILOMY 3pa3KoM; Ma€ CTIHMKI
6aniB) HOPMaTUBHY Ta 000B’SI3KOBY JIITEPATYPY; HaBUYKY BUKOHAHHS
IpY NOPECTaBICHHI ACIKUX MUTAaHb HE 3aBJIaHHS
BUCTAYae JOCTaTHbOI INIMOMHHU Ta
apryMeHTallii, 3aCTOCOBY€E 3HAHHS JJIs
PO3B’s13aHHS CTaHIAPTHUX CUTYaIlil;
CaMOCTIMHO aHali3ye, y3arajibHIOE 1
cUCcTeMaTH3ye HaBYallbHY iH(pOpMallito, ane
JIOIYCKAIOThCS IPU IIbOMY OKpeMi
HECYTT€BI HETOYHOCTI Ta HE3HAYHI
MOMUJIKH.
3apaxOBaHO | BOJIOJIi€ HABYAIILHUM MaTepiajioM Ha MOJKE€ BUKOPHCTOBYBATH
(60-74% Bix | penpoayKTHBHOMY piBHI a00 BiITBOPIOE 3HaHHS B CTaHIAPTHUX
MaKCUMAaJIbHO| TIeBHY YaCTHHY HaBYAJILHOTO MaTepiairy 3 CHUTYAIlisIX, Ma€
1 KUIBKOCTI | eJleMeHTaMH JIOTIYHUX 3B’SI3KiB, 3HA€E eJIeMEHTapH1, HeCTIHKI
6aiB) OCHOBHI MTOHSTTSI HABYAJILHOT'O MaTepiaiy; HaBUYKU BUKOHAHHS

Ma€ yCKJIQJHCHHS 1] 9ac BUIUICHHS
CYTTEBUX O3HAK BUBYCHOTO; i/ Yac
BUSBIICHHSI TPUYUHHO-HACIIIIKOBUX
3B’sI3KiB 1 (POpMYITIOBaHHS BUCHOBKIB.

3aBnaHHs. [IpaBuiibHO
BUPIIINB MOJIOBUHY
PO3paxyHKOBHUX/TECTOBHX
3aBJaHb. 3100yBad Mae
YCKJIQAHEHHS 1] 9ac
BUJIIJICHHS CYTTEBHX O3HAK




BHUBYEHOI'0; ITiJI Yac
BUSIBJICHHSI TPUYUHHO-
HACIIIIKOBUX 3B A3KIB 1
(hopMyITIOBaHHS BUCHOBKIB.

HE BOJIOJIi€ HABYAJIbHUM MaTepiajioM HEJ0CTaTHHO PO3KPHBAE
3apaxOBaHO | MOBEPXOBO i (pparmenTapHo (6e3 CYTHICTb IPAKTUYHUX
(35-59% Bin | aprymenrarii Ta oOIpyHTYBaHHS); 3aBJIaHb, JOMYCKAIOYH IPU

MAaKCHUMAJIbHO| (e3CHCTEMHO BUOKPEMITIOE BUITATKOBI IOMY CYTTEBI HETOYHOCTI,
i KiHBIfOCTi 03HAKW BUBUYEHOTO; HE BMi€ POOUTH IPaBUJILHO BUPIIIKB OKPEMI
Oauis) HaNIpOCTIilI onepanii aHamisy i CMHTE3Y; PO3paxyHKOBI/TeCTOBI
pOOUTH y3araJlbHEHHS, BUCHOBKH; ITi]] 4ac 3aBJlaHHA 3a JOIIOMOI'00
BIATIOB1/II IOITYCKAIOThCSI CYyTTEBI IOMIIIKU BHKJI/[a4a, BIICYTHI
chopMoOBaHi YMiHHS Ta
HABUYKH.

HE - HE BOJIOJIi€ HAaBYAJIbHUM MaTepiaioM BUKOHYE JIMIIIE CICMCHTH
3apaxoBaHO 3aBJIaHHsI, IOTPEOye
(0-34% Bin [IOCTIAHOI JOIIOMOTH

MaKCHMAaJIbHO BHKJIaJava
i KIJTbKOCTI
OatiB)

[TpumiTka: MaKkCHMaIbHA KUTBKICTH OaiB 3a KO)KHOIO TEMOIO BKa3aHa B 11.12.
®dopma MmiICyMKOBOTO KOHTPOJIIO —€K3aMeH, BUCTABIIAETHCS 32 KUIBbKICTIO OaiB, HAOpaHUX B
cemMecTpi (3riHO 31 MKAJIO0 OLIHIOBAaHHS 3 1. 12).

11. IluTaHHs AJ51 TOTOYHOI0 TA MEPIOUIHOTO KOHTPOJIIO

CoNoaRrwWDE

o Take BU3HAYHUK KBAAPATHOI MaTPHIIi?
o Take MiHOp eIeMEHTa MaTPHIIi?

[Ilo Take anreOpaiuHe JOMOBHEHHS €JIEMEHTa MATPHUILi?
CdopmymtoiiTe OCHOBHI BJIACTUBOCTI BU3HAYHUKA.

[Ilo Take CJIAP? o Ha3uBaeThcs po3B’sizkam CIIAP?
CywmicHi ta HecymicHi CJIAP.
3anucatu Gpopmynu Kpamepa.

[I{o Take BekTOp?

. SIxi BEKTOpY HA3UBAIOTHCS PIBHUMU?

lO [IpaBuna nogaBaHHs BEKTOPIB Ta MHOXKEHHS BEKTOpa Ha YUCIIO.

11. ChopmyinroiiTe MOHATTS JIHIMHOI 3aJI€KHOCTI Ta JIHIMHOI HE3aJleKHOCTI

CUCTEMH BEKTOPIB.
12. Illo Ha3uBaeThCs OazucoM JiHilHOTO TTpocTopy? Kpurepiit 6azucy.
13. o Ha3uBa€ETHCS MPOEKIIIEI0 BEKTOPA Ha BICh?

14. 1o Ha3MBAETHCS CKATSIPHUM JIOOYTKOM 2 BEKTOPiB?

15.11{o Ha3UBaETHCS BEKTOPHUM JOOYTKOM 2 BEKTOpPiB?

16.11{o Ha3uBaEeTHCS MiIaHUM AOOYTKOM 3 BEKTOpPIB?

17.YMoBa KOMILIAaHAPHOCTI 3 BEKTOPIB.
18.I"'eomeTpuyHMIA 3MICT BEKTOPHOTO Ta MIIIAHOTO H00YTKIB.
19.TloaBiiHMI BEeKTOPHUHN TOOYTOK.




20. Jlatu o3HaueHHs kyTiB Eitnepa.

21.Jlatu o3HaueHHs KyTiB Kpunosa. Ix Buxopucranss B apianii

22.111o Take kBaTepHioHu? Ix 3acTocyBaHHs B aBiarlii.

23.Buay piBHSIHB Ha IJIOIIHHI.

24.]1ati 03HAYCHHS KyTa MK IPSIMAMH.

25.111o Ha3MBa€THCS BIJICTAHHIO BiJl TOUYKH JIO MPSIMOi?

26. [TonsitTss IMT.

27.JlaTu o3HAYCHHS eirca, Tinepoou, mapadosu.

28.111o nasuBaeThcs hoxycom KJIIT?

29.111o nasuBaeThcs aupexTpucero K/I1?

30.1I{o nHa3uBaeThes excreHTpucuteroM K/I1?

31.ChopmymroiiTe TeoOpeMy PO eKCIICHTPUCHTET.

32. 3anucatu piBHAHHA qoTHYHUX 10 K/IIT.

33. 3ammcaTu 3arajibHe PIBHSHHS TUIONTHHHU.

34. 3anucatu pi3Hl PIBHSAHHS IUIOMMHUA.( BEKTOPOHO — TapamMeTpuyHe , y
BiJIpi3KaX TOIIIO)

35. 11{o Ha3uBa€eThCS BIJICTAHHIO B1JI TOYKU JIO TUIOIIUHK?

36.KyT MK 1BOMA ITOIITUHAMH.

37. 3anucaTu yMOBH pO3TallyBaHHs 2 IJIOMIKUH Y MPOCTOPI.

38. 3aranibHe Ta KAHOHIYHE PIBHSHHSA MPSMOI y IPOCTOPI.

39. Kyt mix 2 npssMuMu.

40.KyT Mixk mpsMOIO Ta MIOIUHOIO

41.B3aemHe po3TauryBaHHs IPsIMO] 1 IUIOMIMHU

42.B3aemHe po3TairyBaHHs 2 MPSIMUX

43.BexTopHO - mapaMeTpuyuHe PiBHIHHS MPSMOT

44 3Hax0KEHHS TOUYKU NEPETHHY MPSIMO] 1 IUIOMINMHU

45.BijacTanp MK 2 MUMOOIKHUMH TPSIMAMH

46.T1osepxHi 2 nopsaaKy. Ix knacudikais

47.3aranbpHa TeOpish KPUBUX APYTOTO MOPSIAKY

48.TTonsttsa miametrpa KIIT

49.TIoHSTTS CIPSHKEHUX HANPSIMIB

50.ITonsTTa acumMnToTHIHUX HanpsaMiB BigHocHO K/IIT

51.TToHATTS crpsKEHUX Ta TOJIOBHUX HampsiMiB BimHocHO KJIIT

52.IHBapiaHTH MapaJeTLHOTO MEPEHECEHHS Ta IOBOPOTY

53.111o Take rpymna?

54.111o Take KibIEe?

55.111o Take mone?

56.111o Take anredpa?

57.111o Take maTpurs?

58./1i1 Hag MaTpuIsIMu?

59.Yu Oyap-s1ki 2 MaTpHIl MOKHA TIEPEMHOKUTH?

60. Busnaunuk sk GyHKIIISI HA MHOXWHI KBaJPATHUX MATPHIIh

61.ITonsTTa 06’ €My Ta Opi€eHTaIii I1aJKOTO MHOTOBUY

62. Jlatn akcioMmaTU4YHE O3HAYCHHS JIIHIHHOTO MMPOCTOPY

63.111o Take 130MOp}i3M Ipym Ta JIHIHHUX TPOCTOPIB?



64.11o Take niHiiiHE BIAOOpaKEeHHS?

65.11{o Take MaTpuIs JTiHIHHOTO Bi0OpaKeHHS?

66.11{o0 Ha3uBa€eTHCS JIHIMHUM OnepaToOpoM?

67.11{o Tak iHBapiaHTHUM MATPOCTIP?

68.11[o Ha3uBa€eTHCS BIACHUMHU BEKTOPOM 1 BJIACHUM 3HAYEHHHSAM?
69.biniHiiHI Ta KBaApaTU4Hi (OPMH Ha TIOJISIMU

70.AropuTM 3BEJICHHS /10 KAHOHIYHOT'O BUTJISITY

71.Kpurepiii CinpBecTpa

72.3aKoH 1Hepiii KBagpandHux Gopm

73.Anroput™m 'pama- [lIminra

74.Meton ko061 3BeieHHS KBapaTHIHUX (HOPM /10 KAHOHIYHOTO BUTJIISTY
75.11Io Take npsiMa cyma miAnpoOCTOPIB?

76.111o Take eBKJIiAOBHI MPOCTIP?

7'7.11lo Take opToroasbHe JOMOBHEHHS /10 MAMIPOCTOPY?

78. HepiBuictb Komi ByHskoBcekoro

79.Teopema @pearonbpma

80.111o Take camocCHpsIKEHHICTh?

81.11lo Take opTOroHaIHE NMEPETBOPECHHS?

82.Axuii npocTip HA3UBAETHCS YHITAPHUM 200 €pMITOBUM?

12. Po3noaia 6aJiB, AKi OTPUMYIOTh 3100yBayi

1 cemecTp
" Cyma
IToTouHe TecTyBaHHs Ta caMOCTiiiHaA poboTa .
. > - » - = 0aJiB
3micToBUi MOIyJIb | 3MICTOBUI MOZYJIb 2 3MICTOBHH MOZYJIb 3
T1 T2 T3 T4 TS5 T6 T7 T8 T9
10 10 10 10 10 10 10 15 15 100
Mincymko
2 cemecTp BHii Cvma
[TorouHe TecTyBaHHs Ta caMoCTiiiHa poOoTa KOHTPOJIb yn?
(icniuT) oaJjiB
3micToBUN MOIYIH 4 3MICTOBUN MOAYIH 5 3MiCTOBUN MOIYIH 6
TI10 | T11 | T12 | T13 T14 T15 T 16 T17 |TI18
8 8 8 8 8 8 8 7 7 30 100
xana ouiHoBanHs: HanioHaabHa Ta ECTS
O1iHKa 3a HaIlOHAJBLHOIO HIKAJIOK0
Cyma 6aJ1iB"3a' BCl BUIH Ominka JUTS eK3aMery, KypCOBOTO
HaBYAILHOT AISIJILHOCTL ECTS npoekTy (po6oTH), IS 3a7TiKy
PAKTUKH
90-100 A BIZIMIHHO
85-89 B 6
75-84 C F100pe 3apaxoBaHO




70-74 D

3aJI0BLIIHHO
60—69 E
. HE 3apaxoBaHo 3
HE3aJ0BIJIBHO 3 .
) MOJKJTUBICTIO
35-59 FX MOXJIMBICTIO IOBTOPHOTO
IOBTOPHOTO
CKJIQTaHHS
CKJIQJIaHHS

HE 3apaxOBaHo 3
000B’SI3KOBUM
MTOBTOPHUM BHUBYCHHSIM
MUACIHAILIIHA

HE3aI0BUILHO 3
0-34 F 000B’3KOBUM TIOBTOPHUM
BHBYEHHSIM AUCIUILUTIHI

13. HanaanO-MeTozque 3a0e3nmeyeHHs
HaB‘-IaJIBHO-MeTOIII/I‘-IHC 3a0e3IeYeHHS: po60qa IIporpamMa HaBYaJILHOI1

mucuurutiag http://phys.onu.edu.ua/uk/robochi-prohramy-navchalnykh-dystsyplin

cunadyc, KOHCIIEKTH JICKIIIH;
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