VYyuutens Boicien kateropuu XKyuenko M.H.
VYpok no I'eomerpuu B 11 knacce (conuanbHO-3KOHOMUYECKUN TPOPUIIb)
Tema ypoka: Ckanapnoe npou3eedenue 6eKmopoe.

Heﬂb oessmenbHoCmu ydumend: CO34aTb YCIOBUA OJIA YCBOCHHA IIOHATHA
CKaJLIpHOI'O IIPOMU3BEACHUSA BCKTOPOB, €TI0 CBOﬁCTB, (bOpMyJ'I JJIA  BBIYHMCIICHUA
CKAJIAPHOTO ITPOU3BCACHHNA BCKTOPOB.

IInanupyemvle pezyromameol.

LIpeomemusie: NEMOHCTPUPYIOT 3HAHUE ONPEIEICHUSI CKAIAPHOTO MPOU3BEICHUS
BEKTOPOB, €ro CBOWMCTB. 3amuChIBAIOT (OPMYJIbI JJIsl BBIYUCIECHUS CKAJISPHOIO
IIPOU3BEACHUSA BEKTOPOB. DOPMYIUPYIOT IPU3HAK MEPIEHINKYISIPHOCTH BEKTOPOB.

Memanpeomemusie:  NTEMOHCTPUPYIOT yMEHHUE paboTaTh C  Pa3IUYHBIMU
MCTOYHUKAMU JJIsI TOJIyYEHUsI HEO0X0IUMOM HH(POPMAIUH.

Llosnasamenvnvie: IPOBOAAT aHATIN3, KOHKPETHU3AIMIO, CpaBHEHHE, 0000IICHHE;

Pecynamusnvle: BHOCIT HEOOXOIUMBIE KOPPEKTHBBI B JEHCTBHE IIOCIE €ro
3aBEpPIIEHMSI, OCYIIECTBIISIOT CAMOAHAIIN3 U CAMOKOHTPOJIb, TPOBOJIAT PEIICKCHIO.

Kommynukamuenvie: KOOPIMHUPYIOT pPa3jW4YHBIE IIO3UIMU B COTPYIHHUYECTBE,
YUHUTBIBAIOT pa3Hble MHEHHUS TpU paboTe B TpymIIE.

JIuunocmmusle: OCO3HAIOT BAXKHOCTh MAaTEMATHYECKUX 3HAHUMN JJIAA YCJIOBCKaA.

Tun ypoxa: ypoK yCBOCHHS HOBBIX 3HAHUM.
@Dopmbl pabomoul. PpoHTANTbHAS, TPYNIIOBAsl, UHIUBHUAYaIbHAS.

Obopyoosanue.: MyIbTUMEAUNHBIA TPOEKTOP, KAPTOUKU JJI1 MHAUBUIYATBHON H
rpyIIoBOM paboThl, CIPABOYHUKH, SHIIUKIONEINN, MOOUIIBHBIN TenedoH.

Xon ypoxka.
I[. Opranu3anMOHHBIN MOMEHT.
II. MaremaTtuueckass pa3MHUHKA.

3aoanus npoexmupyromces Ha 3kpan. Obyyarowuecs pabomarom uHOUBUOYAILHO.
3amem coobwaromes npasuivbhvie omeemuvl. YueHuKu blNOIHAIOM CAMONPOBEPK).

HaiiauTe KoOpaAMHATHI BEKTOPOB

KA u AM,

ecn A(3; -4; 0), M(-1; 8; 3),
K(0; 25 -7).

Ortsert: KA|3;-6;7|, AM|-4;12;3]



O

Ha3zoBure KOOPAMHATHI BEKTOPOB:

n =2k
p=5k—1
Orser: M| 4;—=;1{,11(0;0;2), p|—1;0;5|

(&

YcranoBuTe COOTBETCTBHE MEKIAY BEKTOPOM H
ero AJIUHOM:

1. 1{2;-2;2} A 13
2. p{2;0; —3} b. 4/3
3. af{0;13;0} B. V13

I. 243

OmBer: 1-I' 2-B 3-A

Bo epems mamemamuyeckoll pazMuHKu 084 Y4eHUKA BbINOIHAIOM HA 0OCKe
HoMepa u3 oomauiel pabomol, OJisl NPOBEPKU KIACCOM.

= . i o *l |® Iame: ¢{1;-2; -3}, b{-5;5;0}, s
N BB B;C =45° a{-5;0;5}
i Y i
A= e S DR - T
S | = DAB.D; = 1359 Haiitu: —0,1¢ + 0,8a — 0,5b
‘ Pewienue:
- \ Almzmo —0,1¢ = {-0,1; 0,2; 0,3}
P AEEREEEEL b 0,8d = {—4;0; 4}
s + 5 4.D, BC =0° -0,5b = {2,5; —2,5; 0}

A ; —0,1¢ + 0,8d — 0,5b = {—1,6; —2,3; 4,3}

Ilo okonuanuu PASMUHKU KlACC npoeepAaem npasujibHOCmMbs 6blNOJIHEHUA
OOMAWHUX HOMEPOBL.

III. I{enenonaranue.

— Kakyto 0ombI1yto TeMy Mbl u3ydaeM? (exmopul u KOOpOUHamwl)

- Kakue onepamuu ¢ BEeKTOpaMu B POCTPAHCTBE YK€ HAYYUIIUCH BBITIOTHSATD?
(cknaovieamo, goluUMAMb, YMHONICAMb HA YUCIIO)

- Uto emi€ MOKHO JienaTh ¢ BeKTopamu? (ymHoHcamo)
- A MBI y’K€ YMHOXaJIU BEKTOPHBI? (0a, MOoabKO HA NIOCKOCMU)
- Urak, Tema ypoka «CkaJIIpHOE ITPOU3BEICHNUE BEKTOPOBY.

Dopmynupyem yenv ypokxa.



- JLy1st MOCTHKEHUS TIOCTaBICHHOH 11e7TH, HEOOXOUMO PEITUTh KOHKPETHBIC
3anauu: (opmyaupyrom)

1) chopmynupoBaTh OnpeaesieHue;
2) 3anucatb (GOPMYJIbI;

3) copmynupoBaTh CBOMCTBA;

4) yka3aTb 00JaCTh IPUMEHEHUS;

- UToOBI BBINMOTHUTH MOCTABIICHHBIE 33]]a4M, HaM Hy)Ha uHpopmanms. Kakue
MOT'YT ObITh UCTOYHUKH UHGOpMaUu? (YyueOHUK, CNPABOYHUK, YUUMElb, UHIMEPHEN )

- Ceroanst BbI onpodyeTe J0OBITh HEO0X0UMYI0 HH(OPMAITUIO U3 Ha3BaHHBIX
HUCTOYHHUKOB CAMOCTOSTEILHO.

IV. OcnHoBHoli 6510k. PaGoTa B rpynnax.

Q

PABOTA B I'PYIIIIAX:

1. Ompenenenne cKalsIpHOTO MPOW3BECHUS
BekTOpoB. CKaJISIpHBINA KBaJ[par.
2.CKalipHO€E NIPOU3BEICHIE BEKTOPOB,
3a/TaHHBIX KOOpANHATAMH.

3. CpolicTBa CKaJISIPHOTO MPOHU3BEICHHUA.

4. [lpusHak mepneH Ky IIPHOCTH BEKTOPOB.

Pesynbrat paboTsl rpyribsl opopmisieTcs: Ha Jocke. BricTynatomuii 03By4nuBaeT
pE3yIbTaThl MU OTBEYAET HA BOMPOCHI KJIACCa, ECJIM OHU BO3HHUKAIOT.

[ I'pynma. McTOYHUK — CIIPAaBOYHUKH, SHIUKIIONIEINS.

® Onpeoenenue:
CKaJSIpHBIM IIPOU3BEICHIEM JIByX BEKTOPOB
Ha3bIBacTCs MMPON3BE/ICHHE HX JUTHH Ha KOCHHYC
yTIIa MEKIY HUMH.
ab = la] - ‘l_;|cos (ﬁg).
CKaJsIpHBII KBaJIpaT BEKTOpa paBeH KBaJpaTy ero
JUTHHBI.
gu =0 —ldle

II I'pynma. McTOYHUK — HHTEPHET.

(%]

3Hasi KOOPAUHATEI BEKTOPOB
o —
a{as;az;az},  bi{by; by; b3},
CKaJISIPHOE MPOU3BE/IEHHE MOXHO BBIUUCIUTD 10
bopmyne
e d
fib = albl + azbz + agbg.



III I'pynma. McTounuK — y4eOHUK.

©

¢ (Ceoiicmea cKansapHo20 NPOU3EEOEHUL:

i =3
Jlo1st J1F0OBIX BEKTOPOB @, b ¥ € U nrodoro uncia k
CIIPaBEJIUBBI COOTHOIICHUS:

1. ah = ba

2 (d+b)é=dé+hd

3. k(db) = (kd)b

4 d? >0, npudem d% >0 mpud # 0

IV I'pynna. UcTOYHUK — yuuTEINb.

©

Ipusnax nepnenOUKYIApHOCHIU 6EKMOPOE:
Ecnm ckangpHoe Tpou3Be/ieHne ABYX HEHYIEBhIX
BEKTOPOB PaBHO HYJIO, TO 3TH BEKTOPHI
MEePIEeH/TUKYIISPHBI.

ST = -

abhi—= 0 xasleh
Ecnu nBa BekTOpa MepneHIUKYISPHEI, TO UX
CKaJLsIpHOE TIPOM3Be/ICHHE paBHO HYJIIO.

[To xoxy paboTel oOyuaromuecs: oGOpMIISIIOT KOHCIIEKT B TETPAHU.
- MoxeT i ckaliipHOE MPOU3BEACHHE ObITh OTPUIIATEITHHBIM?
- [Touemy? IIpu kakom ycnoBun?
ab = lal- ‘b|cos (Eib).
1. Ecmdb > 0, T0 yrom My BEKTOpaMH —
OCTPBIH.
2. Ecmdb < 0, To yroia Mex/y BEKTOPAMH —
TYIOM.
-CpaBHUM HaxXO0XIECHUE CKAISIPHOTO MPOU3BEICHUS BEKTOPOB Ha INIOCKOCTH U B
IIPOCTPAHCTBE.

b = |d| - |b|cos (ﬁb) b = |d| - |E|cos (&5)
db = a,b; + azb, @b = a,b, + azb, + azb;
1. @b =ba 1 db=bha
2. (d+b)é=dc+he 2 (d+b)¢=dc+bé
3. k(db) = (kd)b 3. k(db) = (kd)b
4. d@? =0, npuyem 4. d? =0, npuyem
d?>0 npud+0 a?> 0 upud =0

V. IlepBuuHOE 3aKpEIICHUE.

Yyuenuxu naxoosam ckansipnoe npouszgeoenue 6eKmopos uz 3a0avu 0OMAauHe20
3a0anusi npu YCio8uu, 4mo pebpo Kyoa pagho 2.



3amem ocywecmensiom 83aumMonpo8epKy.
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b et BlB Blc = 450
LS
o = 2 DA B, D, = 135°
| 2
SEES A,C, A,B = 60°
c
- 4.D, BC = 0°
A b

- [Touemy mpou3BeIcHNE HA3BIBACTCS CKATSIPHBIM? (8 pesyabmanie 8biN0IHeHUS
Oelcmaust NOAYYaemcs 4ucio).
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«Cxansip» — (OT J1at. s¢

BCINYHNHA, OIIpeacirsieMas TOJIbKO YHCIIOBBIM
SHAaYCHHUCM.

Pesepn: Ne 445, Ne 448 u3 yuebnnka ['eomerpust 10-11. Atanacsu JI.C. u np.

VI. Utoru ypoxka. Peduexcus.

3aI[aTB JOMAIIHCC 3a1aHHC. BricTaBuTh OICHKH B XXYpHAJI U THCBHUKU.



