MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte
Jleticha A.B. Jleiida
15 anpens 2024 r.
PABOYAA ITPOTPAMMA

«AJATITUBHBIN KYPC ®U3NKU»

Hanpasnenue noarorosku 24.03.01 PakeTHbie KOMITJIEKChI 1 KOCMOHABTHKA

HanpasnenHnocts (mpoduiib) 00pazoBaTenbHOM MporpaMMbl — PakeTHO-KOCMHUUecKasi TEXHUKA
KBamuduxamms Beimyckanka — bakamasp

I'og nabopa — 2024

®opma obyueHust — OuHas

Kypc 1 Cemectp 1

3auer 1 cem

O6mas TpynoeMkocTh aucuuruinHbl 36.0 (akagem. yac), 1.00 (3.e)

Cocrasutens O.B. 3o0ToBa, q01IeHT, KaH. (pU3.-MaT. HAYK
MHCTUTYT KOMIIBIOTEPHBIX U MH)KEHEPHBIX HAYK

Kadenpa ¢uzuku

2024
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1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI

Leanb aucuMIIMHBI
OOGecneynTh MPEEMCTBEHHOCTh OOYUYEHHS MIPU MEPEX0/ie OT IIKOJIBHOTO 3Tara K By30BCKOMY
Yyepe3 OCBOEHUE MATEMATUYECKOTO annapara GU3nKu.

3anauu AUCHMIIIHHBL
1. CucremaTu3npoBaTh U PACIIMPUTh TEOPETUUECKHE M MPAKTUUECKHE 3HAHMS CTYIHEHTOB-
MEPBOKYPCHUKOB B O0JIACTM OCHOB MAaTEMAaTHYECKOTO aHalii3a, BEKTOPHOW aiare0pbl U uX
(bu3MUeCKUX MPUIOKEHUH, MOJIyYeHHbIE B IIKOJE, JUIS CO3JaHUs OCHOBBI M3YYEHHUs Kypca
o011l GU3MKY U IPYTUX NPUKIAJHBIX TEXHUUECKUX TUCLUIIINH.
2. ChopmMupoBaTh HaBBIKK 0OPAOOTKHU Pe3yIbTATOB (PU3UUECKOTO IKCIIEPUMEHTA.

2. MECTO YYEBHOI'O ITPEJMETA B CTPYKTYPE OBPA3OBATEJBHOI
IMPOI'PAMMBbI
HucuuruinHa «ATanTUBHBIN Kypc GU3nNKu» sBiseTcs (aKyJIbTaTUBHBIA KYpCOM, U3y4aeTcs B
MIEPBOM CEMECTpe U MpeJHa3HaYeHa IOMOYb CTYJEHTAM IEPBOKYPCHHUKAM B OCBOEHUU
aucuuiuiuebel - «@u3nka»  depe3 MOHMMAHME OCHOB MaTeMaTHMYeCKOIo — ammnapara,
MIPUMEHSEMOT0 JUIS 3a1CcU (PU3MUYECKUX 3aKOHOB.
J7151 OCBOEHUSI TUCIUIUIMHBI HEOOXOAMMO 3HATh:
— JJIEMEHTAPHYI0O MaTeMaTUKy (0a30Bblii YpOBEHb IIKOJBHOM MpOrpaMMbl IO
MAaTEMAaTHKE), OCHOBBI JIMHEMHOW M BEKTOPHOM aireOpsl (0a30BBbI YpOBEHb LIKOJIbHOMU
MporpaMMbl IO airedpe), OCHOBBI T'€OMETPUU U TPUTOHOMETpUM (0a30BBIN IIKOJIBHBIN
YPOBEHB).
—  OCHOBBI HIKOJBHOIO Kypca (HU3MKM (MMETh IMOHSTUS O Ipoueccax, (U3MUECKUX
BEJIMUYMHAX M E€IMHMIIAX H3MEPEHHUs, OCHOBHBIX 3aKOHAX KJIACCMUECKON MEXaHMKU U
3JIEKTPOJUHAMUKN).

3. KOMIIETEHLUHA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA YYEBHOI'O ITPEIMETA 1 THAUKATOPBI UX JTOCTUXEHUSA

3.1. YHI/IBepCEU'IBHI)Ie KOMIICTCHIUHU 1 HHAUKATOPBI UX JOCTHXKCHU A

Kareropus (rpynmna)

KOJI 1 HAMMCHOBAHHC

KO)I N HAMMCHOBAHNC MHAUKATOPA

moaxona Ajid  pCHICHHSA
ITIOCTABJICHHBIX 3a4a4

YHUBEPCAIIBHBIX YHUBEPCAJTbHOMN JIOCTIKEHUS YHUBEPCAITBHOM
KOMIIETEHITUNA KOMITIETEHIINH KOMITIETEHIINH
CucremHoe VK-1 Criocoben | Ul - 1VYK-1 3nHaTth: - MeETOOUKHU
KPUTHYECKOE OCYIIIECTBJIAThL  IIOUCK, | MOMCKa, cOopa W oOpaboTKu
MBIIIICHUE KPUTUUYECKUI aHam3 U | tHPOPMAIUH; - aKTyaJIbHbIC
CHUHTE3 nHpopMaImu, | pocCUICKHE U 3apyOeKHbIE HCTOYHUKHI
MPUMEHSATh  CUCTEMHBIN | nHQopMaIu B chepe

npodeccCuoOHAIbHON J1eATETbHOCTH; -
METOJ] CUCTEMHOTO aHaJIU3a.

NI - 2VK-1 VYmMmerb: - OpuMeHATh
METOIUKHU MOUCKa, cbopa u
00paboTKH HHpOPMALINH; -
OCYIIECTBJIATh KPUTUUECKHI aHAIU3 U
cuHTe3 MH(MOpMalNK, TOJYYCHHON U3
pa3HBIX WCTOYHHUKOB; - TPUMEHATH
CUCTEMHBIA TIOAXOJ [IJI PEIIeHUS
nocraBiaeHHbIX 3agay. M - 3VK-1
Bnanets: - MmeTonamu noucka, coopa u
00pabOTKM, KPUTUUYECKOTO aHAIu3a U
cuHTe3a WHPOpMAIUU, - METOAUKOUN
CHUCTEMHOI0 TOAXOJa ISl PEIIeHUs
MOCTaBJICHHBIX 3a7a4.




4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpymoeMKocTh YyuyeOHoro mpeaMera cocrtaBiseT 1.00 3aueTHbIX eguHMIB, 36.0
aKaJIEMUYECKUX YaCOB.

1 — Nen/mm

2 — Tema (pazaen) yueOHOTO peaMeTa, KypcoBasi padoTta (ITpoeKT), MPOMEXKYTOUHAs ATTeCTaALS
3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (JIexun)

4.2 — Jlexuiuu B BUJE NPAKTUYECKON TOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — ITpakTUUECKHE 3aHIATHUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B akaJIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
41142(43(44(145]14.6|47148149

1 BBenenue B 1 2 2 Tect Nel
Kypc oOreit
li1)363709%1

2 OCHOBBI 1 4 4 Tect N2
(busnyeckoro
3KCIEPUMEHTA

3 Martematuuecku | 1 10 10 JomarHue
i anmapat 3aJaHus
[1)2€370 9%

4 HUrorosoe 1 2 1.8 NTorossrit
3aHATHE TECT

5 3aueTr 1 0.2

Hroro 0.0 18.0 0.0 00(0.2]10.0] 0.0 17.8

5. COAEP KAHME YUYEBHOI'O ITPEJIMETA

5.1. IIpakTHyeckue 3aHATUS

HaumeHnoBanue TeMsl CopnepxaHue TeMbl

BBenenue B kypc ob1eit puzuxu duznka Kak Hayka, €€ IpeIMeT U  METOJbl
uccrenoBanus. Martepus u nBuxeHue. Bunbl matepun —
BemiectBO M moje. [lpoctpanctBo u Bpems. CBsi3b
¢usuku ¢ npyrumu Haykamu. CBsI3b (PU3UKU M TEXHUKH.
Tect Nel (BXxoHOI)

OcCHOBBI (bmnqecxoro Cucremsbl CAWHHUL, PA3SMCPHOCTHU (1)I/I3I/ILI€CKI/IX BCJIMYHMH.
OKCIICPUMCHTA cI)OpMI/IpOBaHI/Ie IIPUCTaBOK HJIA 0003HaYeHUS KPpaTHBIX




U JOJIbHBIX eIUHULl ¢uznyeckux BenuuuH. [IpaBuiia
IIEPEBOJAa HECUCTEMHBIX E€IUHUIl B EIUHUIIBI CUCTEMBI
CH. Bunsr VM3MEPEHUI. [TorpemnocTn u
HEOIIPENEIIEHHOCTH N3MEPEHUN. Knaccuduxarms
norpemHocTel. Pacuer morpemHocreit MHOTOKPATHBIX
NPSMBIX U3BMEPEHUI.

OcHOBBI busnuecKoro
9KCIIEPUMEHTA

Pacuer nmorpemHocTn KOCBEHHBbIX u3MmepeHnnii. Ilpasuna
006paboTku u MpeACTaBIICHUS pe3yJIbTaTOB
u3Mmepenuil. [lpaBuna  okpyrnenus.  ['paduueckuit
crnoco6 00pabOTKM  IKCIEPUMEHTAIbHBIX  JaHHBIX.
[IpaBuna moctpoenuss rpadukoB.  OmpeneneHue
yTII0BOTO KO3 GUIIMEHTA TMHEHHON 3aBUCUMOCTHU. TecT
Ne2.

DIJIeMEHTBI BEKTOPHOM anreOpbl

[lonaTHe O CKaJdApHBIX U BEKTOPHBIX (U3UYECKUX
BequunHax. CBoiictBa  BekTOopoB. ClOXEHHE W
BBIYNTAHUE BEKTOPOB. YMHOXEHHUE W JEIICHHE BEKTOpa
Ha yucio. OnpeaeneHue KOOPJAUHAT paJnyc- BEKTOpa B
HATICK.

DJIeMEeHTHI BEKTOPHOH anreopsl

ITpoBepka nomamnero 3amanus. [Ipoekuu BEKTOPOB.
CkansgpHoe NpoU3BEACHHE BEKTOpPOB. BekTopHoe
npousBeneHHe  BekTopoB.  [Ipumepsl  ommcaHus
(¢u3NUeCKUX SBJIEHUNA C TPUMEHEHWEeM ammaparta
BEKTOPHOU aJIreophl.

ITpoBepka nomammHero 3amanus. Ilpemen ¢yHKUMH.
[Tonsatue o 6eCKOHEUHO MabIX U OECKOHEUHO OOJIBIINX
BemMuMHaX. llpupaieHne mnepeMeHHOW BETWYUHBI U
npupamenue ¢ynkiuu. [lonstue o nuddepennumane u
IIPOU3BOJHOMN dyHkIN. OUNYECKUN 5
FeOMETPUYECKUN  CMBICT  Mpou3BOAHOU. [Ipumepsr
omuCaHus (PUINUECKUX SBIICHUH C TMPUMEHEHUEM
anmapata quddepeHInaIbHOTO NCYUCIICHHUS.

ITpoBepka pomamHero 3anmaHusd. IlpousBonHble U
nuddepeHIaisl BBICIIIUX MOPSIKOB.
HuddepenuupoBanue GyHKIMIA HECKOJIBbKHX
aprymeHToB. @Du3snueckue 3a7a4d Ha OIpEIETICHUE
XapaKTepUCTUK U 3aKOHOB JIBM)KCHUSI.

OcHOBBI nuddepeHImaaTbHOTO
WCYMCIICHHS
OcHOBBI nuddepeHImaaTbHOTO
WCYHCTICHUS
OcHOBBI UHTETPATHHOTO
HCYUCIICHUS

ITpoBepka nomamnero 3ananusi. [londarue unTerpana u
€ro  reomerpuueckuid  cMmbicia.  HeompeneneHHbI
UHTETpJI M €ro  IpuioxeHus.  PaspickaHue
ompeneneHHoro  uHrerpaiga  (popmymna  HproToHa-
Jleitbnuna). ®dusnueckue 3aJayd Ha OIpEJesIeHUe
XapAaKTEPUCTUK U 3AKOHOB JBUKEHUS.

HNTorosoe 3augarue

HToroBelii TECT ITO BCEM TEMAM Kypca

6. CAMOCTOSTEJIBHASA PABOTA

Ne
/o

HaumMenoBaHue TeMbl
(paznena)

CopepxaHue TeMbl (pa3jena) TpynoeMKocThb
B
aKaJIEMUYECKHIX
yacax




1 Beenenne B kypc | [logroroBka k Tecty 2
oO1ei puznku

2 OcHoBbl  (pusnueckoro | [ToaroroBka kK MpakKTUYECKUM 3aHITHSIM 4
JKCIIEPUMEHTA ITogroroska k Tecry
3 MaremaTnueckui IToaroroBka K NpakTUYECKUM 3aHSITUIM 10

arnmapat GU3NKU

4 Hrtorosoe 3aHsiTue IToaroroBka Kk UTOTOBOMY TECTY 1.8

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
[Ipy w3ydeHMM OUCHMIUIMHBI «AJANTUBHBIM Kypc (QHU3MKW» NpaKTUYEeCKHE 3aHSITHUS
OPraHu3yloTCs B BHUAE CeMUHapoB- Oecen. IlpenomaBatenps 3aJaeT ayAUTOPHH BOIPOCHI,
OTBEYAIOT JKeNalollue, a MpenojaBaTeb KOMMEHTUPYET, TAKUM OO0pa3oM IpenojaBaTesb
COBMECTHO CO CTYIAEHTAMHU OOCYKJaeT OCOOEHHOCTH ITOCTPOEHHUS aJrOpUTMa pelIeHUs
JJAHHOTO KJjacca 3aJa4, a TaK JXK€ IMOJAXOAbl K PEIICHUI0 KaXKIOM KOHKPETHOM 3aJayH.
CTyIeHTBl CaMOCTOSITEJIBHO  PEAIM3YIOT pa3paOOTAHHBIA  AJITOPUTM, IIOCHE  YEro
00CYXJal0TCsl TIOJIyUeHHbIE pe3ysbTaTbl. Ha mpakTuueckue 3aHSTUS BBIHOCATCS HauOosee
BA)XHBIE OCHOBBI MAaTEMaTHMUYECKOI'O amnmapara, MPUMEHSEMOro i 3aluch (pU3MYecKux
3aKOHOB M pelleHus 3a1ad. Ha kaxaom 3aHSTUM paccMaTpPUBAETCS HECKOJIBKO 3a/1a4 WU
MIPUMEPOB B pAMKax ITOBTOPSEMOW TEMBbI, YaCThb U3 KOTOPBIX pelIaeTcs C MNOAPOOHBIM
00CYXXJIeHUEM, OCTaJbHbIE 3aJa4l CTYICHTBHI BBIMOIHSIOT CAMOCTOSITENIBHO (JIOMAIIHKE
3agaHus). Tak ke Ha MPAKTUYECKUX 3aHSITUSX OCYLIECTBIISIETCS TEKYIIMI KOHTPOJIb 3HAHUM
CTYJIEHTOB IO OTHEIbHBIM pa3feilaM KU TeMaM B BUJE TECTUPOBAHUSA WM IPOBEPKHU
JTOMAIITHUX 3aJaHui (PPOHTATBHO WIIM BHIOOPOYHO).

IIpn npoBeneHUM 3aHATHI HCHOIB3YIOTCS AYAUTOPHUM, OCHAIUEHHBIE MYJIbTUMEINA
MPOEKIIMOHHBIM 000PYAOBAHUEM U UHTEPAKTUBHOMN TOCKOM.
3ayer mpoBOAUTCS B (hopMe TECTUPOBAHUS IO BCEM M3YyUEHHBIM TeMaM. B UTOroBwIii TecT
BKJIIOYAIOTCS 3aJaHUsl Pa3HOTO THUMA: OTKPBITOTO, 3aKPBITOTO, JOIMOJIHEHUS, CBOOOJHOTO
W3JI05KEHUS], BOCCTAHOBJIEHUS] COOTBETCTBUS, C OJTHUM IIPABUIIBHBIM OTBETOM, C HECKOJIbKUMU
MPaBUJIBHBIMU OTBETAMM.

8. OUIEHOYHBIE CPEJICTBA JIJId IPOMEXKYTOYHOM ATTECTALIUU
OrnuncaHue nokasaTeniell 1 KpUTEpUEB OLIEHUBAHUS KOMIIETEHLIMNM HAa Pa3IMYHBIX 3Tallax MX
dbopMUpOBaHMS, OMHMCAHUE IIKAJ OLIEHWBAHUS, THUIOBBIE KOHTPOJIbHBIC 33a/JaHUS U HMHBIC
MaTepualibl, HEOOXOAUMBIE ISl OLIEHKM 3HAHUN, YMEHUI M HaBBIKOB, XapaKTEpPU3YIOIINX
sTanbl GOPMUPOBAHUS KOMIIETEHIIMH, a TaK K€ METOIUYECKHE MATepHUAIbl, OIPEIEISIONIIe
MpOLENyphbl OLIEHUBAHUS, 3HAHUM, YMEHMI U HABBIKOB OTPAXEHbI B (POHIE OLIEHOYHBIX
CPEJICTB 1O TUCIUTIINHE «ATANTUBHBINA KYpPC (PU3UKIY.

ITpumepHBIE BOTPOCHI K 3a4€Ty

I. B uem cocrour 3amaua wusMepenuii? Kakue cCymecTByloT cpeacTtBa U3MEpEHUs?
[TpuBeauTe npumepsl.

2. Kakoil Meron usmepeHus HasbiBaeTcsi NpsMbIM? [lpuBenute npumepbl NpUMEHEHUs
TaKOTO METO/1A.

3. B uem 3aximrouaeTcsi KOCBEHHbINH MeTo u3Mepenus? [lpuBenute npuMep UCMOJIb30BAHUS
TaKOT'0 METO/1A.

4. Kak pa3nuuarorcsi MOrpeliHOCTH U3MEPEHUH B 3aBUCUMOCTU OT BBI3BABILIMX WX MPUYUH?
UYro Ha3bIBaeTCs MpOMaxaMH U KaK OHM YCTPAHSIOTCA?

5. Kak pasnmuuatorcs mnorpemrHoct 1o ¢opme mpencraBieHus? C  Kakod IENbIO
OIpe/eNIeTCsl OTHOCUTENbHAS MOTPEIIHOCTh? B Kakux eAuMHULAX U3MEPEHUST OHA MOXKET
OBITh TIpeACcTaBiIeHA?

6. Kakue usmepenust Ha3pIBaroTCsl OTHOKpaTHbhIMU? Kak olleHMBaeTCst MX MOTPEUTHOCTh?

7. C Kakol ULeIpl0 MPOU3BOASAT MHOTOKpaTHble u3MepeHusi? ChopMynupyiite mnpaBuiia



pacdera MOrpelHOCTEN MHOTOKPATHBIX MPSIMBIX U3MEPEHUM.

8. JIns KaKo¥ cepuM pe3yjbTaTOB MOKHO IPOBOAUTD OINEPALUIO YCPEIHEHUS?

9. Uto Takoe noBepuTelnbHas BeposATHOCTh? Kakoe ee 3HaueHue ciieayeT OpaTh Ipu
00paboTKe pe3yIbTAaTOB yUeOHOI0 IKCIIEpUMEHTA?

10. Kak oueHuBaercsd moyiHAsE aOCONIOTHAs MOTPEIIHOCTh MNpsMbIX u3MepeHuit? Kax
3aIlUCBIBAETCS. OKOHYATEIbHBIA PpE3YyJIbTAT HU3MEPEHUS C YYETOM IIOJIHOM abCOTIOTHOU
MOTPEITHOCTH?

11.Yto Takoe 3Havamas mudpa? Ckoiapko 3Havyammx umudp ciaeayer OpaTh Ipu
Bbluncienusix? CdhopmynupyiiTe mnpaBuiia OKpYIJIEHUS TOTPEHIHOCTA U pe3yJibTaTa
MHOTOKPATHBIX U3MEPEHUH.

12. ChopmynupyiiTe mpaBuja pacuera MOTPEITHOCTEN IMPH KOCBEHHBIX U3MepeHusX. OT uero
3aBUCHUT MOTPEIIHOCTh KOCBEHHBIX N3MEPEHUN?

13. C xaxoif 11e51b10 pe3yIbTaThl IKCIEPUMEHTA MpeacTaBisiioT rpadguuecku? Kakue nmpasuia
HEO00X0IMMO cOOIONATh MPU rpadUIECKOM MPEACTABICHUHN PE3yJIbTATOB SKCIIEPUMEHTA?

14. Kax BBIUHCIUTD YIJIOBOH KOA(PPUIMEHT HAKIOHA TNPSMOW, TOCTPOEHHOW IO
pe3yiabpTaTaM U3MepeHuit?

15. YUro HazwiBaeTcsi BekTopoMm? UTO moHuUmaeTcs moa mMojayjieM BekTtopa? B yem otnuuue
TOHSTUS «BEKTOp» OT TOHSATUSI «BEeKTOpHas BenuuunHa»? Kak o0o3HauyaeTrcs MOAYIb
BEKTOPHOM BeMMUMHBI? YeM OTIMYAIOTCS CKaJIsipHbIE U BEKTOPHbIE (U3NYECKUE BETUYUHBI?
Kax onu o603nayarorcs?

16. Kakue BeKTOpa HA3bIBAIOTCS PABHBIMM, KaKue NPOTUBOIOJO0XHbIMU? Kak mnpuectu
BEeKTOpa Kk obmemy Hauainy? B kakux pusnueckux 3aayax mpuMeHseTcs Takoe aeicTaue?

17. Kakue cylecTByIOT IpaBujia HaX0XACHUSI CyMMbI ABYX BeKTOpoB? ChopmynupyiiTe ux.
Kax omnpeneauTb MOIysib BEKTOpA, SIBISIIOLIETOCS PE3YyJIbTATOM CIOXEHUS OBYX APYTUX
BEKTOPOB?

18. Kakue cymecTByIOT MpaBuia HAXOXICHUS Pa3HOCTH NIBYX BeKkTopoB? Chopmynupyirte
UX.

19. Kak onpenenuts cyMMy Tpex (Win 6oJiee) BEKTOPOB, JEKAIIUX B OJHOM IMIIOCKOCTU? HE
JeXalux B OJJTHOM IITIOCKOCTH?

20. B yem 3akiroyaercsd [EWCTBUE DPA3JIOKEHUs BeKTOpa Ha cocrtasisomue? [lpusenure
MIPUMEHEHUS 3TOT0 AEUCTBUS B (PU3NYECKUX 3a/1aUax.

21.Yto sBisieTCs pe3yJbTAaTOM YMHOXEHHUS BEKTOpa Ha IOJIOKHUTEIbHOE 4YHUCIO? Ha
oTpuliatenbHoe unciio? Kak paznenuTs BEKTOp HA YUCTO?

22. Y10 Ha3pIBaeTCs alredpanyveckoil MpOEKLHe BeKTOpa Ha OCh? FEOMETPUUYECKON
MpoeKuuen BeKTopa Ha ock? Kak onpenensercs NpoeKLrsi CyMMbI BEKTOPOB?

23. Yto HazwiBaercsi cucremon koopauHat? Kak cBsI3aHHBI OCHM B J€KapTOBOM CHUCTEME
koopauHat? Uto HasbiBaeTca optom? [IpuBeanTe npumMepsl OpTOB.

24. Kak onpeienuTb MOAYIb BEKTOPA YEPE3 €ro MPOEKIUU HA KOOPIAUHATHBIE OCH?

25. YTo o3HaYaeT BBIPAKEHHE «PA3JIOKUTH BEKTOP HA KOMIIOHEHTHI»?

26. Uto Takoe paauyc- BekTop? Kak mnpeacraBuTh paauyc- BEKTOp U €ro MOAYJIb B
JIEKapTOBOM cUCTeMe KOOpAuHaT?

27. Kak obGo3HauaeTcsi omnepauusi CKaJIpHOTO MPOU3BEJIEHUS BEKTOPOB U YTO SIBIISIETCS €€
pesynbraTtom? IlpuBenure npuMep pU3NIECKOil BETUUIMHBI, OMPEALIIIEMON Yepe3 CKaIsipHOe
MPOU3BEJECHUE BEKTOPOB.

28. Kakumu cBoiicTBaMu 00jaJaeT CKaJgpHOE IPOM3BEeJCHHE BEeKTOPOB? MOXHO I
BBITIOJIHUTH OTIEPALIMIO CKAISIPHOT'O TTPOU3BEACHUS ISl TPEX BEKTOPOB?

29. Kak onpeenuTh NPOEKLMIO OHOTO BEKTOpa HA HAIIPABJIEHUE JPYroro?

30. Kak oOo3Hauaercst onepauys BEKTOPHOTO MPOU3BEIEHUS BEKTOPOB U UYTO SIBIISIETCS €€
pesynbraTom? [IpuBenure mpumeps! (HU3MUECKUX BEJIMYUH OMPEIEIISIEMbIX Yepe3 BEKTOPHOE
MpOU3BEJICHUE BEKTOPOB.

31. Kakue BenMuMHBI HA3bIBAIOT OECKOHEYHO MallbiMU U OeckoHeyHO Oomnbimmmu? Kakas
MEXAYy HUMH CBsi3b? MOXET JM NOCTOSIHHAs BEIWYMHA ObITh OECKOHEYHO MAaJlod WJIu
OECKOHEUHO OOJIBIIION?

32. YUro HazwiBaroT npeneiaoM GyHkimu? UTo MOHMMAETCS MO MpUpPAIIEHUEM TMePEeMEHHOMN
BenuuHbl? UTOo HasbiBaercs mnpupanienueMm (yHkuunu? Kak omnpenensieTcss mpupaiieHue



BEKTOPHOM BEIMUUHBI?

33. B uem cocTrouT (pu3MUYECKUl CMBICI IpUpalleHus paauyc- Bekropa? Kak ompemenutsb
MPUPALICHUE PAJAUYC- BEKTOPA, €CIM H3BECTHBl KOOPAMHATHI HAYAJIBHOIO M KOHEYHOI'O
MOJIOKEHUS MaTEPUATIBHON TOUKU?

34. Kak omnpenenuTh MOAYJb MpUpAIICHUS paguyc- BekTopa? UeM OTIMYaIOTCS MOHSATHS:
MO/1yJIb IPUPALLEHUS U IPUPALIEHUE MOIYJISl paauyc-BeKTopa’?

35.Yto mnouumaerca mnona auddepennupoBanueM (ynkuun? I[IpuBenure npumepsl
MpUMEHEeHUs ornepanuu nuddepeHmpoBanus B ¢pusuke. B ueM npuHIMNuaibHOe OTIUYNE
MaTeMaTH4YeCKOro MW (usnmyeckoro mnoHuMaHus auddepeHnmnana aprymeHta (QyHKIHH?
Kaxkoii cmpicn B pusuke umeer 3anuck dt ninm dV

36. Uro Ha3wiBaeTcs Mmpow3BoaHON ¢yHKIMU? B yem 3axmrodaercs (HU3NUECKUM CMBICIT
MpOoU3BOAHON? B yeM 3aKiIrouaeTcsi FTeOMEeTPUUECKUI CMBICIT ITPOU3BOIHOM?

37. Kak ob6o3HavaeTcs nmpousBoaHas pyHkuuu yepe3 auddepenuuan? [IpuBeaure mpumepsl
Pa3IMYHBIX 0003HAYEHUN TPOU3BOIHOM (PYHKIMU.

38. Uto moHmMMaeTcs MOJ MPOW3BOIHON (yHKIMHU BbIciiero nopsaka? Kak obo3HagyaeTcs
MPOM3BOIHASL BTOpOoro (wiu Oosee Bbiciiero) mopsaka? B uem 3axmmouaercss (pu3HMUecKHit
CMBICJT BTOPOU Mpou3BoiHOM? Kak onpeaennTs Nporu3BOIHYIO BbICIIErO OpsiaKa?

39. B uemM cocTOUT OCHOBHAs 3ajJaya HWHTErpalibHOro wucuucieHus? B yem cocrout
FEOMETPUYECKOE UCTOIKOBAHKE ONPEAEIIEHHOTO UHTerpaia?

40. Yro monummaercs mona mnepBoobOpasHoil ¢yukuumen? I[louemy mrobasi HempepbhIBHAS
GbyHKIMA UMeeT 0eCUMCIEHHOE MHOXKECTBO MEPBOOOPA3HBIX?

41. Yto HazpiBaeTcsi HeomnpeneneHHbIM uHTerpaniom? Ilepeunciure OCHOBHBIE CBOWCTBA
HEOIPEAEJICHHOTO UHTerpaa.

42. KakoBa CBSI3b MEX/1y eHCTBUSIMHE TUDHEepEeHITMPOBAHNS U UHTET PUPOBAHUS?

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUE
YUEBHOTI O ITPEJMETA

a) IuTepatypa
1. MaremaTndeckne OCHOBBI Kypca oOmeld ¢pu3uku: yued. mocodue. — 2-e usm., mepepao. /
O. B. 3otoBa, U. A. TI'ony6esa ; AMI'Y, UDD. — brarosemenck : M3n-Bo Amyp. roc. yH-Ta,
2016. - 101 c¢. - Pexum gocryma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7441.pdf
2. Beirogckuii, M. f. CnpaBouHuk 10 BbICHIed MaTeMaTuke [Tekcrt]: crmpaBo4yHOE
m3nanue / M. 5. Beiroackuii . - [b. m.] : Actpens ; M. : ACT, 2002. - 992 c.
3. mwutpuesna, B. ®. OcuoBsl pusuku [Teker] : yued. mocodue : pex. Mun. o6p. PO / B.D.
Hmutpuesa, B.J1. [Ipokodres. - 4-e u3., crep. - M. : Beicm. mik., 2009. - 527 ¢
4. 3aiinenp, A. H. Omubku n3MepeHuit pu3nyecKux BeIWUYUH : yueOHoe mocobue / A. H.
3aitnens. — 3- e usn., crep. — Cankrt- [letepOypr: Jlanwp, 2022. — 112 c. — ISBN
978-5-8114-0643-2. — Tekcrt : 3neKTpoHHBIN // JIaHb : 37IeKTPOHHO- OMOIMOTEYHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/210251 (mata oOpamenus: 25.03.2024). — Pexum
JIOCTYTIA: JUTSl aBTOPU3. TTOJIb30BaTEIICH.

0) mporpamMmMHoe obecrieueHne 1 HTepHeT-pecypechbl

Ne HaunmenoBanue Omnucanue

1 [http://www.e.lanbook.ru | DnekTpoHHass OubOnmmoTeuHass cucrema «M3marenbcTBa
JlaHbp», TeMaTHUYECKHME IIAKeThl: MaTeMaTuKa, (U3MKa,
WHXXCHEPHO-TEXHUYECKUE HAYKH, XUMHUSI.

2 | http:// DOneKkTpoHHO- Oubnauoreunass cucreMa IPRbooks —
www.iprbookshop.ru/ HAay4YHO- 00Opa30BaTENbHBIA peCcypc ISl peIIeHUs 3aaad
obyuenns B Poccum u 3a pyOexoMm. VYHHUKalIbHAS
miatpopma IDBC IPRbooks o0BenuHsieT HOBeiime
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUEOHYIO JTUIIEH3UOHHYIO
mutepatypy. Koutentr OBC  IPRbooks  otBeuaer
TpeOoBaHUsIM  craHgapToB  Bblcmiedl  mkoiel, CIIO,




JIOTIOJTHUTENIBHOTO U JUCTAHIIMOHHOTO obpaszoBanusi. DbC
IPRbooks B moiHOM 00beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHogarenscTBa PO B chepe oOpazoBaHus.

3 | Kypcel ob6meit ¢usuku | Hekommepueckuii mpoekT, co3laH C I1ENbl0 OKa3aHWs
TUTS CTYJICHTOB U | TOMOIIM IIKOJIbBHMUKAM U CTYACHTaM B M3yYeHUH (PU3UKHU U
ITKOJIbHUKOB Ipyrux mpenMeTroB. Ha 3ToM pecypce pasmerieHbl pas-
http://www.phds.ru JUYHBIE MaTepuabl: Y4YeOHMKH, 3aJauHHUKH, JIEKIUU U

Jpyrue nocobus. Bce BbUTIOKEHHBIE MATEPUAIIbI OECTIATHBI
JUISL TIOJIB30BATEJIEH U MPU CKAYMBAHUU HE TPeOYIOT KaKOu-
MO0 perucTpaluu.

4 [ http://elibrary.ru Hayunas snexTpoHHast OMOIMOTEKA )KypPHAJIOB
B) mpodeccrnoHa bHble 0a3bl JAHHBIX U NHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumeHnoBanue Onucanue

1 | https://uisrussia.msu.ru/ | YauBepcuterckass mHpopmarmonHas cuctema POCCHUSA

(YHUC POCCHA).

2 | https:// MuHUCTEpPCTBO  HAyKM W BBICHIErO0  obOpa3oBaHUs
minobrnauki.gov.ru/ Poccutickoit denepaniyin

3 |http:// dxdy.ru/ fizika- | Hayunsiit ¢opym. @Pusmka, Martematuka, Xumus,
£2.html Mexanuka u Texnuka. OOCyXICHHE TEOPETUUECKUX

BOIIPOCOB, BXOASIIMX B CTaHJAPTHbIE Y4eOHBbIE KYPCBHI.
JMCKYCCHOHHBIE TeMbl (DU3UKH: MONBITKH OIPOBEPIKEHUS
KJIACCUYECKUX Teopuid u T.1. OOCy)KaeHNuEe HETPUBUAIBHBIX
M HECTAHJAPTHBIX Y4eOHbIX 3amad. [lomesHsie pecypchl
CeTH, coAepxkKallle MaTepUalIbl 0 GU3UKE.

4 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpymnHeiimas B
Poccun HAy4HO- oOpazoBaTenbHAS
TEJIEKOMMYHHMKAIIMOHHAS CETh, 00JIaJAI0IIasi TPOTSKEHHOM
BBICOKOCKOPOCTHOM MarucTpajibHON HHGPACTPYKTYpOl U
MEXTyHAPOTHBIMH KaHaJlaMH, obecreunBaOIIUMU
MHTETrpaIrio ¢ 3apyOe)KHBIMU HaYyIHO- 00pa30BaTEIbHBIMU
cetsmu (National Research and Education Networks,

NREN) u ¢ UatepHner.

10. MATEPUAJIIBHO- TEXHHUYECKOE OBECIIEYEHUE YYEBHOI'O
IMPEAMETA
3aHATUSA MO OUCUMIUIMHE MPOBOJATCS B CIHEIUAIBHBIX IMOMEIIEHUSX, MPEACTABISIOMIUX
co0Oi yuyeOHblEe ayAUTOPUHU IS TPOBEACHUS 3aHSATUM JIGKIIMOHHOTO THIA, 3aHATHH
CEMUHAPCKOTO THUIIA, TPYIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJbTAIIUNA, TEKYILIETO0 KOHTPOJIS U
MPOMEKYTOYHOU aTTECTaIUU. CrneunanbHble MTOMEIICHUS YKOMILJIEKTOBAHbI
CHEIUAIN3UPOBAHHON MeOeIbI0 M TEXHUYECKUMH CPEACTBAMU OOYUYEHUs, CITYKAIIUMH s
MpeACTaBIeHUs] yueOHOM mHpopmanuu 0oJblIoON aynuTopuu. Bce momenieHusi, B KOTOPBIX
MPOBOJSTCS 3aHSATUSI, COOTBETCTBYIOT JEHCTBYIOIIUM IPOTHUBOMOXAPHBIM IpaBUjaM U
HOpMaw.
Kaxnprit oOyuaromuiics oOecreueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K

JJIEKTPOHHO- OMOJMOTEYHBIM CHUCTEMaM M K  3JIEKTPOHHOW  MH(pOpMaImoHHO-
00pa3oBaTEIbHOM Cpe/ie YHUBEPCUTETA.
CamocrosrenbHas  paboTta 00y4JaroIuXxcs OCYIIIECTBIISACTCS B TTOMEIIICHUSIX,

OCHAIIICHHBIX KOMIIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOAKIIIOUEHUs K ceTh «MHTEpHET»
u obecreyeHrneM [OCTylna B 3JEKTPOHHYI0 HH(POPMALMOHHO- 00pa30BaTEIbHYIO CpeIy
YHUBEPCUTETA.

Ha 3anstusix npumensiercst cienyoiee TexHudyeckoe oOopynoBanue: [IOBM Ha 06ase
nporeccopa Intel Pentium, mpoextop



