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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIIETCHITNHU KOMIICTCHITUHN
1. VK-1 VK-1.1 Bemmonnser 3HAHMSA: 3HACT MEXaHU3Mbl 1 METOJUKH IMOUCKA
Cnocoben [IOMCK HEOOXOAUMOM 111 [MHGOPMAITK HEOOXOIUMBIX JIJISl PEIICHUSI
OCYIIECTBIIATh  |pEIICHHUS TIOCTABJIEHHON |[IOCTaBICHHOM 3aaul; CIOCOObI aHAIN3a U CUHTE3a
ITOMCK, 3azaun naGopManuu, eé |MHGOPMaIMU HAa OCHOBE 3HaHUI €CTECTBEHHO-
KPUTHYECKHUI KPUTUYECKHUI aHAIU3, HAay4YHBIX TUCHUIUINH U COBPEMCHHBIX
aHaJn3 U CHUHTE3 |00001eHne u MH(OPMAIIMOHHBIX TEXHOJIOTUMA
uHpopmanuu, MIPEJICTaBICHUE Ha yMeHHs1: YMeET HaXOUTh HE0OX0IUMYIO
[PUMEHSATh OCHOBE 3HAHUMH WH(pOpMaIIKIO; UCTIOJIB30BaTh OCHOBHBIE 3aKOHBI
CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |MaTEMATHYECKHUX M €CTECTBEHHOHAYYHbIX
MOoAXO0J IJId JOUCIIUIIIIMH U JUCHUIIINH; IPUMCEHATb CUCTCMHBIN ITOAXO JJIA
peleHus COBPEMEHHBIX pemeHus 3a1a49 B 00acTy JanamadTHONl
MOCTABJICHHBIX |MH(DOPMAITMOHHBIX APXUTEKTYPBI
3a7a4 TEXHOJIOTHI HaBbIKM: BiazeeT HaBbIKaMu MOUCKA HEOOXOTUMOI
uH(pOpMaIuu ISl pelIeHus: CTaHAapTHHIX 3a7a4 B
obnactu nanAmadTHONW apXUTEKTYPHI
VK-1.2 3HAHHMS: 3HACT MEXaHU3MBI M CITIOCOOBI aHATH3a U
CucremaTuzupyer cucTeMaTu3auy HHGOpMaIuu 1)1 pelIcHUs
00HApY>KEHHYIO MOCTaBJICHHOM 3a/1a4u
uH(pOpMaIIHIO, YMEHHsI: YMEeT HaXOAUTh U KPUTHUECKU

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 331291

aHaJIM3UPOBATh MH(POPMAIHIO, HEOOXOTUMYIO IS
pelIeHus TOCTABICHHOW 3a/1auu

HaBBIKHU: BJIAJ€ET MEXaHU3MaMHU MTOUCKA
uH(pOpMaIIMU, B TOM YHCIIE C IPUMEHEHHE
COBPEMEHHBIX HHPOPMAITMOHHBIX U
KOMMYHUKAITUOHHBIX TEXHOJIOTUH

VYK-1.3 Beibupaer
ONTUMAJIbHBINA BapUaHT
pelieHus 3a1a4u,
apryMeHTUpYs CBOI
BBIOOD

3HAHMSA: 3HAET CITOCOOBI IIOMCKA HCTOYHHKOB
I/IH(i)OpMaLII/II/I, HCO6XO)II/IMBIX AJI1 pCHICHU A
MMOCTaBJICHHOM 3aJaun

YMEHHus: YMCCT UCIIOJb30BATH PA3JIMYHBIC TUIILI
IMOMCKOBBIX 3aIIPpOCOB, paCcCMaTpUBaThb UX
BO3MOXHBIC JOCTOMHCTBA U HCJOCTAaTKHU

HaBBbIKH: BJIaJICCT CIIOCOOHOCTBIO IIOMCKA
I/IH(I)OpMaI_[I/II/I AJId pCHICHU A IMOCTaBJICHHOM 3a4a4uH 110
Pa3JIUYHBIM THUIIAM 3alIPpOCOB

VK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
npoOJIeMHOI cuTyaruu
Ha OCHOBE CHCTEMHOTO
M0/JX0/1a M KPUTHUECKOTO
aHaJM3a JIOCTYITHBIX
UCTOYHHKOB

3HAHMS: 3HAECT BO3MOXKHBIC BAPUAHTHI PEILICHUS
THTIOBBIX 3a7a4

YMeHHsI: yMeeT 00OCHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PELICHUS [TOCTaBICHHOM 3aa4H
HEJOCTaTKU




VK-1.5 ®opmynupyer u
apryMEHTUPYET BBIBOIBI
U CYXKJICHUs, B TOM YHCIIE
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HAHUSI: 3HACT OCHOBHBIC Pa3IN4us MEeX1y (akTamu,
MHEHUSIMH, HHTSPIPETALMSIMU 1 OLICHKAMU

yMeHusi: ymeeT (OpMUPOBaTh COOCTBEHHOE MHEHHE
0 (aKTax, MHCHUSIX, HHTEPIPETAIMSIX U OLCHKAaX
uHpopMaun

HABBIKH: BJIaJICET CIOCOOHOCTHIO (HOPMHUPOBATH U
apryMEHTHPOBATh CBOM BBIBOJIBI 1 TOUKY 3PEHUS

2. OIIK-1
CrocobeHn
peliaTh TUTIOBBIE
3a71a4u

npoeCCUOHANb |PELIEHHs CTAHAAPTHBIX — |YMEHHs: Y MEET UCIOIb30BaTh OCHOBHBIE 3aKOHBI
HOU 3a7a4d B 00JIaCTH MaTeMaTHYECKUX U €CTECTBEHHOHAYUHBIX
NEATENBHOCTH  |JaHama@THON JUCLMIUIMH JJIS pelIeHUs CTaHAapTHBIX 337134 B
Ha OCHOBE APXUTEKTYPHI o0Oactu JIaHIlHIa(bTHOﬁ APXUTCKTYPbL

3HaHUH HaBBIKU: Biaseer HaBbIKaMU UCII0JIb30BAHUS
OCHOBHBIX OCHOBHBIX 3aKOHOB MaTEeMaTUYECKUX U

3aKOHOB €CTECTBEHHOHAYYHBIX JUCHUIUINH JUISl peILCHHS
MaTEMAaTHYECKU CTaHJAPTHBIX 33]a4 B 00JIaCTH JaHIadTHOU

X | APXUTEKTYPHI

€CTECTBEHHBIX

HayK C

IpUMEHEHUEM

nH(pOpMaIIMOHH

o-

KOMMYHHKAITHOH

OIIK -1.1. Ucnonszyer
OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX
JTUCIUIUIAH 15

3HAHMA: 3HACT OCHOBHBIC 3aKOHEI MAaTEMATUYCCKUX
Y €CTECTBEHHOHAYYHBIX HAYK JJIsl PEIICHHS
CTaHJAPTHBIX 3a7a4 B 001acTH JJaHImadTHOM
APXHUTEKTYPhI

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIN.
JucnunnuHa sBIseTcs 00s53aTeIbHON

N3yuaemas JOUCHMILIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIEeTeHIMH B ciaenyrommx aucuuiuinHax: Xumus (YK-1), HaueprarenbHas reomerpuss u
komnetorepHas rpaduka (YK-1), Xwumusa (OIIK-1), T'eomgesus (OIIK-1); rocymapcTBeHHOI
UTOTOBOMW aTTectanuu B (hopme: BoinosHeHue U 3aniuTa BHITYCKHON KBaTU(pUKAMOHHON pabOThI
(YK-1), BeimosnHenue u 3anmra BBITYCKHOM kBanudukanuonHoi padots (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI' A

Jnst dopmupoBaHUs 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanu3yroume JAesTeNbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBINA, MPAKTUKO-OPHUEHTHUPOBAHHBIN
MTOIXO/TBI.

OCHOBHBIMU CTPATETUYECKUMH TEXHOJIOTHSIMU SIBISIOTCS: JIEKIIMOHHBIE 3aHATHUS, MPAKTUUYECKHE
3aHATHS, TIPOIEYPHl CAMOOOYUYEHUS

Ha pocTmkeHne KOHKPETHBIX IieJell OOy4eHHs HalpaBlIeHbl MPUMEHSIEMble TaKTHYECKHE
TEXHOJIOTHH: 3aJJaHUs, KJIITACCUICCKasK JICKITHS

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

1 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

Pa3nen 1. Di1eMeHThI JHHEHHOH aJaredpbl

15

Jlexuusa. Marpunsl. Buasl Matpun. PasenctBo marpun. JleicTeus
HaJ MatpuriaMu. Onpenenutesu 2-ro U 3-ro nopsiika u ux
cBoiicTBa. MUHOPHI 1 anredpanyeckue qonoaHeHus. Teopema o
Pa3I0KEHUH OIIPEIEIUTENS IO IIEMEHTaM IIPOU3BOJIBHOIO Psija.
Teopema 06 annynupoBanuu omnpenenutens. OOpatHas MaTpuua.
TeopeMma cyIiecTBOBaHUS M €IMHCTBEHHOCTH 0OPaTHOM MaTpUILBL.

2

Jlexuus. CucreMa TMHEHHBIX YpaBHEHUH, OCHOBHBIE TTOHSITHSI.
MartpuuHas 3a1ruch 1 MaTpUYHOE PELIEHUE CUCTEMBI 3-X JTMHEHHBIX
ypaBHEHUH ¢ TpeMs Heu3BeCTHbIMU. CUCTEMA M YpaBHEHHUM € n
HEN3BECTHbIMU. PaHr Matpuubl. Penienne cuctem JIMHEWHbBIX
ypaBHeHUI MeTosioM ["aycca. Pemenue cucreM JIMHENHBIX
ypaBHeHU MeTooM Kpamepa. CucteMbl TMHEHHBIX HEPABEHCTB.

IIpakTnueckoe 3ansatue. Marpuusl. Bunasl marpun. PaBeHCTBO
Mmatpuu. JlelctBua Hag Marpunamu. Onpenenurenu 2-ro u 3-ro
NOpsJIKa U X cBOMcTBa. MUHOpHI 1 anredpandeckue JOMOTHEHHUS.
Teopema 0 pa3iioKEHUH ONPEACIUTEINS 110 IEMEHTAM
IIPOU3BOJILHOTO psifa. Teopema 00 aHHYJIMPOBAHUU OIPEIETUTES.
Ob6parHas marpuna. Teopema cylecTBOBaHUS U €JUHCTBEHHOCTH
00paTHOM MaTPHUIIEL.

ITpakTueckoe 3ansaTue. CucremMa JTMHEMHBIX YPaBHEHUH,
OCHOBHBIE ITOHATHs. MaTpu4Has 3alich U MATPUYHOE PELICHUE
CUCTEMBI 3-X JIMHENHBIX YPABHEHHH C TPEMsI HEU3BECTHBIMMU.
Cucrema m ypaBHEHUH C N HEU3BECTHBIMU. PaHT MaTpHIIbL.
Teopema Kponekepa-Kanennu. Pemenue cucrem JIMHEHHBIX
ypaBHeHUl MeTosioM ["aycca. Pemenne cucrteM JTIMHEMHBIX
ypaBHeHUH MeTo1oM Kpamepa. CHCTEMBI IMHENHBIX HEPABEHCTB.

3amanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO,

M3y4deHUe JOMOTHUTEIHHOTO MaTepraa, BBIMOJTHEHNE JOMAIITHUX
3aJaHuM U

pacyeTHO-rpaduueckux padoT.

OIIK-1, VK-1

Pa3nen 2. BektopHasi aareopa

14

Jlexius. CkansipHble M BEKTOPHBIC (PU3MUECKUE BETHUNHBI.
BekTopsel, OCHOBHBIE TOHATHS. JIMHENHBIE OnIepanyy Hajl
BeKTOpaMu, cBoicTBa. [Ipoekuust Touku Ha ock. CocTaBistomas
BekTopa. [Ipoeknns BeKTopa Ha OCh, CBOMCTBA MPOEKIIHIA.
[IpssimoyronbHas cuctema koopauHat. KoopinHatel BekTopa u
Toukd. JlnmmHa BexkTopa. Hampasinstoiirie KOCHHYChl BEKTOpA.
Jlenenue oTpe3ka B JaHHOM OTHOILIEHUU.

CxansipHOE NMPOU3BEJICHHE BEKTOPOB, €r0 CBOMCTBA,
T€OMETPUUYECKUI CMBICI. BEKTOpHOE MPOU3BEAECHUE BEKTOPOB, ETO
CBOICTBA, TEOMETPUYECKUHN CMbICT. (CMEIIaHHOE TPOU3BEACHUE
BEKTOPOB, €I0 FT€OMETPUUYECKUN CMBICII U CBOWCTBA.

[IpakTrueckoe 3ansTue. JInHElHbIE ONepalii HaJl BEKTOPAMU, UX
cBoiicTBa. JlekapToBa cucremMa KOOpAMHAT Ha IJIOCKOCTH U B
npoctpaHcTBe. CocTaBisAronias BEKTOpa, MPOEKIMs BEKTOpa Ha OCh,
cBoiicTBa npoekuuii. Opt BekTopa. Pa3noxeHnue BeKTopa 1o opTam.

OIIK-1, YK-1




Koopaunatsl BekTopa. JInHelHbIe onepaliui HajJl BEKTOPaMH B
KOOpJMHATHOU (opme.

ITpakTueckoe 3ansaTue. CkaasipHOE MPOU3BEACHUE BEKTOPOB U €r0
cBorcTBa. ' eomerpruueckue npuioxenus. BekropHoe
IIPOU3BENICHUE BEKTOPOB U €r0 cBoicTBa. CMelIaHHoe
IIPOU3BEJICHNE BEKTOPOB U €r0 CBOMCTBA.

["eoMeTpUYECKUE IPUIIOKEHUS.

3amaHus Ui CaMOCTOSITENIbHOW PabOThI, B TOM YHMCIIC BHIIIOJHEHHE
KP, PI'P

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOIJIIO,

U3y4eHHE JOMOJHUTEIHHOTO MaTepraa, BHITOJHEHUE JOMAITHUX
3aJaHuN U

pacueTHO-TrpadhuUeCKuX padoT.

Pa3znen 3. AHaauTnueckasi reoMeTpus

17

Jlexuus. /[Be OCHOBHBIE 33/1a4U AHAIMTUYECKON T€OMETPHH.
YpaBHeHUE MPSIMOI HA TUIOCKOCTH. AHAJIN3 O0IIET0 ypaBHEHUS
IIPSIMOM Ha IUIOCKOCTU. B3auMHOE pacrosioskeHne NpsiMbIX Ha
IUIOCKOCTH. Y paBHEHHE IJIOCKOCTU B IIPOCTPAHCTBE. AHAIN3
00111ero ypaBHEHHUs INIOCKOCTH, TOCTPOEHHE TUIOCKOCTH. B3anmHoe
pacIIoIOKEHNE IIIIOCKOCTEN. Y paBHEHHE NPSAMOM B IIPOCTPAHCTBE.
B3anmHoOe pacrosiokeHne npsiMbIX B IPOCTpaHCTBE. B3aumHoe
PACIIOJIOKEHHNE IPSIMOM U INIOCKOCTH B IPOCTPAHCTBE.

Jlexuus. KpuBble BTOpOro nopsjika Ha MIOCKOCTH. Y paBHEHUS
OKPY>KHOCTH, DJITUTICA, TUTIEPOOITBI, Tapaboiibl. AHAJIN3 ypaBHEHUS
BTOpO# creneHu. [lonsipHas cucrema KOOpAMHAT Ha TIOCKOCTH,
CBSI3b MEXY MOJSIPHOU U JEKaPTOBOM CHCTEMaMH KOOP/IMHAT.

IIpakTueckoe 3aHsaTHe. J|[B€ OCHOBHBIE 33J]a4l aHAJIUTUYECKON
reoMmeTpun. IlpsimMast THHUS HA TNIOCKOCTH.

[Tpaktnyeckoe 3anstue. Kpusbie Broporo nopsaka. Ilomsipras
cucTeMa KOOPJMHAT.

IIpaxTrueckoe 3ansatue. IIpsamas U IIOCKOCTh B IPOCTPAHCTBE.
B3anMHOe pacnionoxeHue npsMbIX B IpocTpaHCTBE. B3auMHoe
PaCIOJIOKEHUE IPSIMOU U IIJIOCKOCTH B IPOCTPAHCTBE.

3amanus A1 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepraia ¥ MOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-TpadhYeCKnX padoT.

OIIK-1, YK-1

Pa3zgen 4. BBenenue B MaTeMAaTHUYECKHI AaHAJIN3

17

Jlexuus. IloctosiHHbBIE U IEpeMeHHbIE BeTuYnHbL. [loHsTHE
dbyHKIIMH, cTTOcOObI 3ananus. beckoHeuHo Masbie PYHKIIMU U UX
coiictBa. [lonstue mpenena GpyHkuuu Ha 6ECKOHEYHOCTH U B
Touke. [ 'opu30oHTaIbHAs aCUMIOTOTA. ACUMIITOTHYECKOE
paznoxenue Qyakuuu. OCHOBHBIE TEOPEMBI O TIpe/Ienax.
CpaBHeHre 0€CKOHEYHO MATBIX (DYHKIIHA.

Jlexuus. beckoneuno 6onpinas ¢pyHkuus. BeprukanbHas
acuMriToTa. Teopema o cBsi3u OECKOHEUHO MaJION U OECKOHEYHO
Oonbmoi ¢pyHkuuu. [lepBolit 1 BTOpOii 3aMevaTeNIbHbIN mpeer.
OnnocroponHue npenensl. HempepsIBHOCTh (YyHKINHU B TOUKE.

OIIK-1, YK-1




Knaccuguxkanus Touek paspeiBa. HenpepbelBHOCTb pyHKIIMM Ha
orpe3ke. CBolicTBa (PYHKIMIT HENPEPHIBHBIX HA OTPE3KE.

[TpakTrueckoe 3ausatue. OyHKIMA, 001aCTh ONpeAeneHus, 001acTh
3HaueHUH QyHKIUH. YeTHOCTh, HEYETHOCTbD, IEPHUOIUIHOCTD

GyHKIIHH.
Ioustre npenena GyHKINU. PackpeITHe HEOPENEIEHHOCTEIA.

IIpakTrueckoe 3ausatue. [lepBbiii 1 BTOpOi 3amMeyaTeIbHbIC
peiebl.

[TpakTueckoe 3austue. HenpepoiBHocTh hyHKIIMU. Touku

3aanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHralia v MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

M3YyYeHHUE JAOMOJIHUTEIBHOIO MaTepuaa, BIMOJIHEHHE JOMAITHUX
3aJaHuN "

pacueTHO-IrpadhuyecKux padoT.

Pazgea S. luddepenuunanbHoe ucuncieHne GyHKIUUM 0JHOM
nepeMeHHOoM

17

Jlexuus. Ilonarue npousBogHoi. I'eomerpuueckuii u puznueckui
cMbIci ipon3BoiHOM. [paBuna nuddepenunpoBanms.
[TpousBonHas oOpaTHO# QyHKIMH. BEIBOI POpMYIT TPOU3BOIHBIX
OCHOBHBIX JIEMEHTapHbIX (GyHKUIMH. Jlorapupmudeckoe
muddepenmpoBanue. [Ipon3BoaHbIE BEICIINX TOPSIIKOB.
Juddepenuman pyHKIMM U ero cMbIcI. BeipaxkxeHue npon3BOAHbBIX
BBICILIUX MOPsAKOB yepe3 nudpdepennuan. [punoxenue
muddepeHimana K npruOIHKEHHBIM BHIYHCIEHUSIM.
Juddepenumponanrie GpyHKUNN 3aJaHHBIX HESIBHO U
apaMeTPUYECcKU.

Jlexuus. Teopema @epma u ee reomeTpuyeckuii cMmbicia. Teopema
Pouns n ee reomerpuueckuil cMbicit. Teopema Komm u cnencreue u3
Hee. Teopema Jlarpanxa u ee reoMeTpuyecKuii cMbici. Popmyiia
KOHEUHBbIX Ipupaiuenuii. [Ipasuio Jlonurans. Packpeitue
HEONPEIEIEHHOCTEM.

Bospacranue u yobiBanue GyHKIIMM Ha UHTepBaje. JlocTaTouHbIi
IpU3HAK BO3pacTaHus U yObIBaHUs PyHKUIMU. TOUYKH 3KCTpeMyMma.
Heo6xoanMelii pu3HaK CyIiecTBOBaHUS SKCTpeMyMa. [lepBblil u
BTOPOW JOCTATOYHBIE MPU3HAKU CYIIECTBOBAHUS HKCTPEMyMa.
Haubounbiiee u HanMeHblee 3HaUYeHUS (QYHKIIMM Ha OTPE3Ke.
Brimykiiocts 1 BOrHyTOCTb Ipaduka QyHkuuu. JlocTaTouHbIi
NPU3HAK BBITYKIOCTH WM BOTHYTOCTHU Tpaduka GpyHKuu. Touku
neperu6a. AcumnToTsl rpaduka ¢pyHkiun. HeoOxonumelii u
JOCTATOYHBIN IPU3HAKH CYIIIECTBOBAHUS aCUMIITOT.

[IpakTueckoe 3aHgaTHE. BerunciaeHrne nporu3BOJHON ¢ TOMOIIBIO
npaBul AuQGEepeHIIUPOBAHUS U TAOIUIIBI TPOU3BOIHBIX.
HuddepennmpoBanue cinoxxknoi pynaknuu. Jlorapudpmmaeckoe
nrbdepeHIIIPOBAHIE.

[Tpaktdeckoe 3ansTre. [I[pon3BOAHBIE BRICITUX TOPSIKOB.
JuddepenumpoBanue GpyHKIHUH, 3aJaHHBIX HESIBHO U
napameTpudecku. JuddepeHiman u ero HCoab30BaHUE IS
npUOJIMKEHHBIX BeIYMCICHUH. [Ipunoskenus muddepeHnnaib-Horo
UCUHUCIICHUSL.

Du3n4eCKU U TEOMETPUYECKUI CMBICII IPOU3BOIHOM. Y paBHEHUE

OIIK-1, VK-1




KacaTeJIbHOW U HOPMAJIH.

IIpakTnueckoe 3ansatue. IIpasuno Jlonurana. MOHOTOHHOCTB
¢dynkuuu. OxctpemyMsbl. Hanbombiee 1 HauMeHblee 3Ha4eHue Ha
orpeske. TexcToBble 3a1aun Ha SKcTpeMyM. Touku neperuoda,
BBINYKJIOCTh U BOTHYTOCTh I'paduka GpyHKIMHU. ACUMITOTHI
rpaduka ¢pynkuuu. [IponsBoanas u ee npuioxenus. Iloctpoenne
rpaduka QyHKIUHN.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PI'P

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOIJIIO,

U3y4eHHE JOMOJHUTEIHHOTO MaTepraa, BHITOJHEHUE JOMAITHUX
3aJaHuN U

pacueTHO-TrpadhuUeCKuX padoT.

Pa3zngen 6. DyHKIIN HECKOJbKHX ITePeMeHHbBIX

13

Jlexuus. O6nacTb (OCHOBHBIE MOHATHS). DYHKIIHS IBYX U
HECKOJIBKUX TIEPEMEHHBIX. [ 'eomMeTprudeckoe n300paxeHue
(GyHKIMU IBYX TIepeMeHHBIX. [Ipeien u HenpephIBHOCTD ()YHKIIMU
JIBYX TIEpeMEHHBIX. YacTHBIC IPOU3BOIHBIC U MU depeHITnabL.
HuddepeHurpyeMocTs GYHKIMH IBYX IEPEMEHHBIX.
Heo6xoaumoe u gocratouHoe ycinoBus 1updHepeHIupyeMOCTH.
YacTHble MPOU3BOHBIE BTOpOro nopsaka. Juddepennunan
BTOPOTO TMOPSAKA. DKCTPEMYM (PYHKIIHH JIBYX MEPEMEHHBIX.
Ckansgpnoe nosie. [IpousBoHasi mo HampapiaeHUIO. [ 'paiueHT.

[TpakTrueckoe 3ansaTue. O0nacTh onpenenenns QyHKIUU ABYX
nepeMeHHbIX. [loBepxHOCTH BTOpOro nopsiika. YactHele
IIPOM3BOJIHBIE IEPBOTO U BTOPOTO MOPSIIKOB. Y paBHEHHE
KacaTeJbHOMN INIOCKOCTH U HOPMAJIH K TOBEPXHOCTH.
Juddepenumponanue HesBHON GyHKIMH. [{uddepennnan nepBoro
nopsaka. [Ipumenenne nonnoro nuddepenmana K
IPUOIMKEHHBIM BBIYMCICHUSIM.

[TpakTuyeckoe 3aHsATHE. DKCTPEMYMBI, HAUOOJIbIlIEE U HAUMEHBIIIEE
3HaueHusl QYHKIUH JIBYX NepeMeHHbIX. CKalsipHOE MoJIe.
ITpon3BoHas IO HAPABJIEHUIO U TPAJMEHT.

3amanus A1 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepraia ¥ MOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-TpadhYeCKnX padoT.

OIIK-1, YK-1

Pa3zngen 7. UnTerpajbHoe HcUMCIeHHE

15

Jlexuwus. [TepBooOpaznas ¢pynkuuu. HeonpenenenHslii HHTErpas u
ero cBorcta. OCHOBHBIE METO/bI NHTETPUPOBAHHUS:
HEIOCPEICTBEHHOE, 3aMEHA [IEPEMEHHON, UHTEIPUPOBAHUE 10
4acTAM. 3a/1a4i, TPUBOISIINE K OHITHIO ONPEIEIEHHOTO
uHTerpaia no ¢urype. OnpeneneHHbli HHTErpasl o GUrype u ero
cBoiicTBa. ['eomerpuueckue u pusznueckne npuiaoxenus. opmyna
Herotona-JleiiOauia. 3aMena nepeMeHHON, HHTErPUPOBAHUE TIO
yacTsM. [IpubamkeHHoe BbIYUCIIEHUE ONPEeIeICHHOTO HHTETpaa.
HecoOcTBEeHHBIE HHTEPAILL.

[IpakTueckoe 3angarue. HeonpenaeneHHbIi HHTErpal.

OIIK-1, YK-1




Henocpencrsennoe nnrerpupoBanue. [loasenenue noa 3Hak
muddepennmana. 3aMeHa nepeMeHHON M UHTETPUPOBAHUE 110
YacTsIM B HEONPE/ICIICHHOM HHTErpale.

IIpakTrnueckoe 3ansaTue. IHTErpupoBaHue BbIPAKEHUN, 2
COJlepKalIvX KBaJpaTHBINA TPEXUJICH.

WuTerpupoBanue TPUTOHOMETPUYECKUX (YHKIIUH.
HHTerpupoBaHue pallMOHAIbHBIX Jpo0ei U MPOCTEHIINX
HPPALMOHAIBLHOCTEN.

[IpakTunueckoe 3ansatue. OnpeneneHublid UHTErpai. Gopmyia 2
Hororona-JleiiOnuna. Meros 3aMeHbl IEPEMEHHOM, METO/T
MHTETPUPOBaHUS 110 YacTaM. ['eomeTpruueckue u puandeckue
MPUIOKEHUS ONPEIECTICHHOTO HHTErpasa (BbIUYMCICHUE TUIOMAeH
IJIOCKUX (UTYpP, 00BEMOB TEJI BpallleHUsS U JUTHHBI TyTH).
HecoOcTBeHHBIE HHTEPAJIBL.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BBIMIOJHEHUE
KP, PI'P

W3ydeHue TeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJTIO,

U3Yy4eHHUE JAOMOIHUTEIBHOIO MaTepraa, BIMOJIHEHHE JOMAITHUX
3aJaHuN U

pacyeTHO-IrpaduuecKkux padoT. 7

WMnas konTakTHast paboTa: BLIIOJIHEHHE KOHTPOIBLHOM pabdOThI 0

IToaroToBKa K SK3aMeHY 30

ITpoBeeHne 3K3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3yyeHne gucumnnuuel 5.1.1.3 "MaTemaTuka" pekomeHayeTcs HayaTb C O3HAKOMSIEHUSA C
paboyen nporpamMmon, ee CTPYKTYpPOW MU cogepxaHnem pasgernioB. YYebHbl maTepuan
CTPYKTYpPUpPOBaH,  M3y4YeHne  OUCUUNSMHBI  OCYLWEeCTBASeTCS B TeMaTU4ecKoun
nocnenoBaTeNbHOCTW.

3aHATUA NEKUMOHHOIo TMNa 4arT CUCTEMATU3NPOBaHHbIE 3HaHMs nNo ancumnnuie b6.1.1.3
"MaTemaTunka", KOHUEHTPUPYIOT BHMMaHUE Ha Hanbonee CrOXHbIX U BaXHbIX BOMPOCaX.
Bo Bpemsi NEKUMOHHbLIX 3aHATUM PeKOMEeHAYeTCs BECTU KOHCMEeKTMpOoBaHue Yy4ebHOoro
MaTtepuana; obpawiate BHUMaHNe Ha (OOpMYMPOBKN N KaTeropun, packpbiBatoLine cyTb
npobnembl, SBNEHMS WM npouecca; 3aduMKCUpoBaTb BbIBOAbI WM MpPaKTUYECKME
pekoMeHaaumm.

CopepxaHne camoctodaTenbHon paboTbl onpegensietca paboven  nporpammon
ancuunnmiel 6.1.1.3 "MatemaTtuka", OUEHOYHbIMM M METOAUYECKMMU MaTepuanamm,
3agaHnaMM U ykasaHusMu  npenogasatend. CamocrtositenbHass pabota  MoXeT
OCYLLECTBNATLCS B ayAUTOPHOM M BHeayguTopHOW chopmax. SdEKTUBHBIM CPeCTBOM
OCYLLECTBMIEHNA CaMOCTOATENbHON paboThbl SBASETCA 3NEKTPOHHAs WMH(OPMAaLMOHHO-
obpasoBatenbHas cpeja yHMBepcuTeTa, KoTopasi obecneyvMBaeT  OOCTyn K
obpasoBaTtenbHOM nNporpamme, paboyen nporpamme gucumnnuiel 6.1.1.3 "MatemaTtuka",
K SNEKTPOHHbIM OUOGNMOTEYHbIM cucTeEMaM, NpodeccuoHanbHbiIM 6asam AaHHbIX U1

NHGOPMaLNOHHBIM CNpaBOYHbIM cuctemam.
N3yyenne pgucuunnuubel B.1.1.3 "MaTtematmka" BKMOYaeT BbINOSIHEHME pPACYETHO-
rpagouyeckomn paboThl, KOHTPONbHON paboThl.

lMepnoanyHOCTb NpoBeAeHus, (POpMbl TEKyLlero KOHTPOMs YCneBaemoCcTW, cuctema
OUEHMBAHNA XO0Oa OCBOEHUA AOUCUMNNWH npeacTaBneHbl B paboden nporpamme.
dopmon NpomMexyToyHon aTTectaumm no aucumnnunHe b.1.1.3 "MaTtematuka" asnsawoTca
9K3aMeH.



Pa3nen

6. MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoeNe CHucoK UCIOJIb3YyEMOM JIUTEPATYPhI M3/IAHUH, MMCIOILXCA B
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. |[lucemennsiit, Amutpuii TpodumoBny. KoHncnekT nexuuii mo 9
Boiciieii mMaremaruke [Texcr] : [mommeni kype] / . T.
[MuceMennsiii. 15-e u3n. Mocksa: AUPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapbl: Bcero 9.
2. |COopHUK 3amad MO BBICIICH MaTeMaTHKE C KOHTPOJbHBIMU 20
paboramu [Tekcr] nocooue / K. H. Jlynry, . T.
IIucemennsiii, C. H. ®enun, 10. A. llleBuenko. Y. 1. 14-¢ u3n,
2022. - 574, [1] c. ISBN 978-5-8112-6174-1. Dk3eMIUISIpHI:
Bcero 20.
3. |MuxanapoBa, Onbsra BacwibeBna. JluneitHas anre6pa. 2/
Bekropnas anrebpa. Ananutudeckas reomerpust [Texcr] :|https://portal.volgatech.net/bo
y4eOHO-MeToMueckoe mocobue mo pasgenam "Jluaeiinas | oks/Mikhadarovaineynaya_al
anrebpa", "BekropHas anreopa", "Ananmutuueckas| gebra_Vektornaya algebra
reometpus" nuctuuinabl "Martematuka" / O. B. Muxanaposa, | Analiticheskaya_geometriya_
C. H. Cycanmna; MwuHHUCTEPCTBO HAyKM U  BBICIIETO 2024.pdf
obpazoBanust  Poccuiickoit  ®epepaunu, OI'BOY BO
"TToBoMmKCKUM roCyAapCTBEHHBIN TEXHOJIOTMYECKUI
yaupepcuter". HMomkap-Oma: TITTY, 2024. - 107 c. ISBN
978-5-8158-2402-7. Dx3eMIIsphl: Bcero 2.
4. |Harancon, W. II. Kpatkuii Kypc BbICIIEH MaTeMaTHKH
[DnexTponHbIi pecype] : yuebHoe mocobue / W. T1. Harancon. | https://e.lanbook.com/book/2
10-e u3x., crep. Canxr-IletepOypr: Jlans, 2022. - 736 c. ISBN 10320
978-5-8114-0123-9.
5. |Beicuias MaTemaTHKa B ynpaxxHeHUsIX U 3a1avax [Tekcr] : B 2 27
4. : [yueOHoe nocobue mns By3oB] / I1. E. laako [u ap.]. Y. 2,
2015. - 448 c. ISBN 978-5-94666-567-4. Dx3eMIuisipbl: BCETO
27.
6. |TyranOaes, A. A. OcHOBBl BbICIIEH MaTEMAaTUKH

[DnexTponnsiit pecypc] / Tyranbaes A. A. Cankt-IletepOypr:

https://e.lanbook.com/book/2

Jlanb, 2022. - 496 c. ISBN 978-5-8114-1189-4. 10698
6.2. MaTtepuanbHO-TeXHHYECKas 6a3a v MPOrpaMMHOE O0ecTieueHre
NeNe | Aynutopuu anst mpoe- | IlepeueHr ocHOBHOTO 000pyAOBaHUS [Iporpammuoe
/T | IeHus Y9€OHBIX 3aHATHH, oOecrieuenne
CaMOCTOSITENEHOU pabo-
THI ¥ TIPOBEJICHUS TOCY-
JTapCTBEHHON UTOIOBOM
aTTecTalyuu
1. 241 (1) Kommekt yue6HOM Mebenu (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenr




Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIbCKUX 3aJa4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCHUIUIMHBI, ®OHJ OLEHOYHbIX

CPEJICTB

Kpurepuu onieHMBaHNs HHAMKATOPOB JOCTUKEHUSI KOMIIETEHIINI HAPABJICHBI Ha!
- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueii mporpamMmoi;
- YMEHHE Wu3JlaraTh MaTepuan (YeTKOCThb, IPAMOTHOCTh H3JIOKEHUS MaTepuaia, TOYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHUE MIPUMEHSATh TEOPETUYECKUE 3HAHUS IPU PEIICHUN NPAKTHYECKUX 3aJaHUM.
[[Ixana oueHUBaHUS IPEICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UB3JIOKEHUU  MaTepuana,
HE/JI0CTaTOYHO TMpaBUIbHBIE (HOPMYIUPOBKH, MCIBITHIBAET
3aTpyJHEHUS B BHIIIOJIHEHUN IPAKTUUECKUX 3aJaHUM.
[IpoxBunythiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpolIo
YpOBEHBb U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS TpU  pElIeHUun
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIajJeeT HEOOXOAWMBIMU
HaBbIKaMU ¥ MpUEMaMH UX BbINOJTHEHUS
Beicokuit ypoBenp |OOyuatommuiicss rinyOOKO M TNPOYHO YCBOMJ MPOrPaMMHBIM|  OTIMYHO

MaTepuall, TPAaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT MCUEpIIbIBAIOIINE OTBETHI HA MTOCTaBJIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH ITOM
oOyJaroIuiicss He  3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CIIpaBisieTcss C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU TPUMEHEHUS
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMHU H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pEIICHHs, CBOOOJHO BIIAACET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, MpPHUEMaMHM  BBIIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH
Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLECHHBAHHWE XOJa OCBOCHHUS JMCLUUIUIMHBI
(MomyJIsl) M MPOU3BOAMUTCS ¢ IPUMEHEHUEM TEXHOJIOIMU PEHTHHIOBOTO KOHTPOJISl B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsSAoK cOCTaBI€HHS TEXHOJIOTMYECKOW KapThl U

AJTOPUTM TIPOBEICHUS POIIEAYPHI OIICHUBAHMS BUIOB JICSITCIBHOCTH 00YyJarOIIuXCs,




HAIpaBJIEHHBIX Ha OCBOCHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM OINbITA JAEATEIbHOCTH, IO
HAKONUTEIILHOM cucTeMe B Oasiax yCcTaHaBJIMBaeTCs MojioxkeHueM o cucteme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YIAFOIIUXCS
[TpomexxyTouHasi arTectanus OOydYarONIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYYCHUS
10 JIUCHUITJIIMHE (MO,IIyJIIO) H IPOBOAUTCS € UCITIOJIB30BAHUCM (1)OHI[0B OIICHOYHBIX CPCACTB.

[Ipumepsl TUMOBBIX KOHTPOJBHBIX 3aJaHUi W3 0a3bl (OHIA OIEHOYHBIX CpPEACTB IO
0o0pa3oBaTebHON IPOrpaMMe.

KoHTponbHana paboTta Nel. J/luHeiiHana anre6pa.
1. HaitTn, ecnv BO3MOKHO, CYMMY W NPOU3BeAeHMe MATPULL.
2. Bblumcantb onpeaenutens /span>:
a) pasnoxKeHnem no nepeomy CTonbLy;

6) ynpouieHuem.

3. PelmnTb cnucTemMy IMHENHbIX YypaBHeHN /span>
a) metogom Kpamepa;
6) MaTPUYHbIM METOAO0M;

B) meToaom laycca.

KoHTponbHas pabota Ne2. BekTopHas anrebpa u aHanMTUYECKaa reomeTpus.

1. Hangute /span>, ecan /span>.

2. YnpocTtute BbipaykeHune /span>.

3. Mpu KaKoMm 3HauYeHumM /span> BEKTOPbI /span> 1 /span> neprneHanKyasapHbl, ecan /span>, /span>?
4. MpK Kakom 3HaYeHun /span> BEKTOPbI /span> KOMMAaHapHbI?

5. B ToyKax nepecevyeHus NpsMoW /span>Cc OCAMU KOOPAMHAT BOCCTAHOB/IEHbI MEPNEHANKYAAPbI K 3TOM
npsmoii. Hangute ux ypaBHeHUs.

6. MpuBeanTe K KAHOHMYECKOMY BUAY YpaBHEHMe /span>, onpeaenvTe TUN IMHUM U NOCTPOITe rpaduK.

7. Tlpn KaKUX 3HAYeHUAxX p 1 B npaman /span> K1 NAOCKOCTb /span> nepneHauKynspHbl? HalauTte Touky
nepeceyeHuns NPSMOM U MNIOCKOCTU.

KoHTponbHasa paborta Ne3 BeeaeHue B maTemaTUyecKuii aHanms.
1. He ucnonb3ys npasuao Jlonutans, BbIMUCAUTb Npesenbl GyHKUMIA:

a) /span> 6) /span> B) /span> r) /span>



2. 3agaHbl GyHKUMA /span> v ABa 3HaYeHMs aprymeHTa /span>. TpebyeTca: a) yCcTaHOBMUTb, ABSETCA /1N
AaHHaA GYHKUMA HenpepbIBHOM AWM Pa3pPbIBHOM A1A KaX40ro U3 AaHHbIX 3HAYeHUI aprymeHTa; 6) caenatb
CXEMATUYECKUI YepTeXK.

/span>

3. WccnepoBatb GyHKUMIO HA HENPEPLIBHOCTb M NOCTPOUTL ee rpadumk. HaiTn ckauok GyHKLMKU B TOUKaX
paspbiBa.

/span>

KoHTponbHasa pabora Ne 4. AuddepeHumanbHoe ucumucneHme GpyHKLUN 0aHOK NepemeHHOl.

1. HalianTte nponsBoaHyto HeAaBHOM GyHKUMK /span>

2. Hanaute npomn3BoaHble CIOXKHbIX GYHKUMIA: @) /span>  6) /span> B) /span>
3. Hanaute npon3BoAHYO BTOPOTO NMopsaaKa B 3aaHHOMN TouKe: /span>

4. Hangute anddepeHuman pyHKLMM /span>

KoHTponbHasa paboTta Ne5 HeonpeaeneHHblA UHTerpan

1. /span> 2. [span> 3. /span>
4. /span> 5. /span> 6. /span>
7. /span> 8. /span> 9. /span>

10. /span>

KoHTponbHasa paboTta Ne 6. OnpegeneHHbl UHTerpan no mepe epurypbi
1. Bbluncnute /span>
2. Bbluncaute /span>, rae obnactb D, orpaHuyeHa MHuamMK /span>, /span>, /span>.
3. Bbluncaute /span>, rae o6nactb D, orpaHuyeHa IMHuamu /span>, /span>.

4. Vicnonb3ya TPOMHOMN MHTErpas, Bblumcaute ob6bem Tena, orpaHMYeHHOro NoBEPXHOCTAMM /span>, /span>,
/span>, [span>.

5. Bbiuucaute /span>, rae L —yacTb umkaounabl /span>, /span>.

CemecTpOoBBIil KOHTPOJIb

Tect
Bapuant Ne0

1. BextopoMm Ha3biBaetcs (BriOepuTe BepHOE BHICKA3bIBAHUE). . .
2. Halinute KOOpIMHATHI BEKTOPA €CIIN

3. Ilpu kaKoM 3Ha4eHUU nbsp;BEKTOPHI Nbsp;u nbsp;epreHANKYISPHBI.

4. CkansipHoe Mpou3BeJIeHnEe BEKTOPOB /span>=(-2;-1;1) u /span> paBHo...



5. Nansr matpunibl nbsp;u Berauciure C=A-3B.
6. Hiinure mpousBeneHrne MaTpuil nbsp;u
7. OnpenenureneM N-ro nopsiaka Ha3eiBaeTcs (BpiOeprTe BepHOE BBICKA3bIBAHUE). ..

1) 4Kciio paBHOE CyMME MOIMAPHBIX TPOU3BEICHUIN 2JIEMEHTOB MIEPBO CPOKH ONPEICTUTEIIS Ha UX
anredpandecKue TOTOTHEHUS

2) YKCJIO paBHOE MTPOM3BEICHHIO JIEMEHTOB IJIABHOW JIMAarOHANN ONPEACITUTEIIsS
3) npsiMoyToJibHAs TabJIMIA YUCeN, coaepkaias N cTpok u N cToa01oB

4) yucio paBHOE CyMMe IPOM3BEICHHUH 3JIEMEHTOB KaKOT0-JIM00 psi/ia ONpeIeuTels Ha
asnreOpanyeckue JOMOJHEHHUS COOTBETCTBYIOIIUX JIEMEHTOB MapajlIeIbHOIO psja

8. Onpenenurens nbsp;paBeH. ..
9. PemieHrieM CUCTEMBI JTMHEHHBIX YpaBHEHHI Nbsp;saBiseTcs. ..
B otBeTe ykaxute cymmy

10. Ecnu onpenenurens cucTeMbl Nbsp;TMHEHHBIX HEOTHOPOAHBIX YPaBHEHHI C
nbsp;HEM3BECTHBIMU OTIMYEH OT HYJA (, TO cuctema (BriOepuTe BepHOE BBICKAa3bIBAHHE). ..

1) uMeeT eTMHCTBEHHOE pPELICHUE

2) uMeet MO0 MHOYKECTBO PELICHHH, INOO HE UMEET HU OJJHOTO PELICHUS
3) UMeeT MHOXKECTBO PELICHUI

4) He UMeeT HU OJJHOTO PEelIeHUs

11. lano ypaBHeHue npsiMoit B o61iem Buje Toraa yrioBoit KoapGUIMEHT NpsMoH,
NEPNEHAUKYISIPHON JaHHOM MPSIMOM, PaBeH ...

12. YpaBuenue runepOosibl, H300pakEHHON HA PUCYHKE,

/span>

UMEET BU/I. ..

13. TInockocTth, mpoxosmmas yepes Tpu Touku (0;0;2),(0;2;2),(-1;0;2), sBnsercs. ..
1) mnockocThio X=-1 2) miaockocThio x=0

3) mnockocThio Y=2 4) mIocKOCTbhio Z=2

14. OCTpbIi yro Mexay NpsIMbIMH: U /Span>

PaBeEH....

15. Haiigute obmacTh onpenenenus pyHKIUN

16. Ecniu 1151 11000T0 TOJI0KUTEIIBHOTO YKCIIa nbsp;CyIecTBYeT (Hal1eTCsl) TaKoe
MOJIOKHUTEIIBHOTO YUCIIA YTO JIJISl BCEX YIOBJICTBOPSIIONINX YCIOBUIO BHITIOTHSACTCS
HepaBeHCTBO: TO (BbiOepuTe BepHOE BhICKA3bIBAHHUE). ..



1) dyHkIus nbsp;Ha3pIBaeTcsa OecKkoHEeUHO Manoii (6.M.¢.) mpu nbsp;(unu Ha
OECKOHEYHOCTH

2) ¢hyHK1us nbsp;Ha3pIBaeTcst 0eckoHeYHO Mautoil (6.M.¢.) mpu nbsp;(wnu B
OKPECTHOCTH TOYKH .

3) gyHKIMs nbsp;Ha3BIBaETCS OECKOHEYHO 00mbII0M (6.0.¢).) pu nbsp;(rm Ha
OCCKOHEUHOCTH

4) pyHKIHs nbsp;HA3BIBAETCS OECKOHEYHO O0JbITION (0.06.¢.) ipu nbsp; (v B
OKPECTHOCTH TOYKHU

17. Ecniu pyHK1us nbsp;TakoBa, 4TO OJJHOCTOPOHHHE Mpeeibl GYHKIIUHA B TOUKE
CYIIIECTBYIOT, KOHCUHBI, HO OHH HE PaBHBI MEXKTy CO0O0M, TO TOUKa nbsp;Ha3bIBACTCS
(BriGepuTe BepHOE BhICKA3bIBAHUE). ..

1) TOYKOHM YCTPaHUMOTO pa3pbiBa PYHKIIMHU /Span>
2) TOYKOM pa3pbiBa BTOPOIo poja (TOYKOW 0€CKOHEYHOTO pa3phiBa) GYyHKIIUH /Span>
3) TOUKOM HENMPEPHIBHOCTH (PYHKIUU /Span>

4) TOYKOM pa3pbiBa MEPBOTO poja (TOUKOM ckayka) GyHKIMH /span>

18. Haiinure npenen pyHkuu: /span>.

19. Ipenen /span> paBeH...

20. YkaxuTe TOYKH pa3pbiBa PYHKIUH.
/span>

21. Ilpupamenue ¢GpyHKIIMU B TOYKE, BHI3BAHHOE MPUPAIIEHUEM apTryMEHTa,
(reomeTpuuecku) paBHO (Bbibepute BepHOE BHICKA3BIBAHHUE). . .

1) IpUPALLEHUIO OPAUHATHI KacaTeJIbHOM K TpauKy (GYyHKIMU B 3TOM TOUKE, KOTAa
apryMeHT (yHKIIUHU B 3TOM TOUKE MOJIYYUT HEKOTOPOE MPUPALICHHUE

2) IpUpAILEHUIO OPAUHATHI rpaduka PyHKIIMHU B 3TOM TOUKE, KOTJa apTyMEHT
(GYHKIIMH B 3TOI TOUKE MOIYYUT HEKOTOPOE MPUPALICHUE

3) yrinoBoMy K03 PUIIMEHTY KacaTesIbHOM K rpaduKy (PYHKIMH B 3TOM TOUKE

4) yrinoBomy K03 PpuIimeHTy HopMaiu K rpaduky QyHKIIHH B TOW TOUKE



22. [IponsBoaHas GyHKIUH nbsp;UMEET BULI. ..

23. Hadigure /span>.

24. Haiitn nuddepenunan GpyHKIumn

25. HaimuTe yrioBoi k03 GUIIMEHT KacaTeIbHOW, TPOBEICHHOU K rpaduKy (yHKIIMH

nbsp;B TOUKe

26. BeptukanpHas acuMnToTa rpaduka GyHKIUU nbsp;UMEeT BU:

27. ®ynknus nbsp;onpeseiieHa Ha MpoMexxyTke Ha pucynke n3o0paxkeH rpaguk ee mpon3BOIHOM.

/span>

Torna ¢pyHkuus nbsp;yObIBaeT Ha MPOMEXKYTKE. . .

28. Jlanpl MHOKECTBA TOT 1A MEPCCCYCHUCM 3TUX MHOKCCTB SABJIACTCA. ..

29. Mepa MHOeCTBa, N306pa*KeHHOro Ha PUCYHKe, paBHa...

/p>

30.

YKaxkute Bua rpapuka ¢PyHKUMKM, ANA KOTOPOM Ha BCEM oOTpeske [a,b]

OJHOBPEMEHHO BbINOAHAITCA Tpu ycaosma: y>0, y'<0, y <0.

/p>

IIepeueHb BOIPOCOB AJIsI IPOBEACHUS IIPOMEKYTOYHOM aTTECTALlMU
Bonpocbl ans ak3ameHa

1.

Yto Takoe onpenenutens? MNpu kaknx npeobpasoBaHusiX BENUYMHA OnpeaennTens He
MeHdaeTca?

B kakux cnyyasax onpegenuTens paBeH Hyn? YTo cnegyeT 3 paBeHCTBa onpegenntens
Hyn?

Havite onpegeneHne MyHopa vn anrebpanyeckoro 4ONOMHEHMS ANeMeHTa onpeaenuTens.
CdhopmynupynTte npaBuno BblMUCNEHNSA onpeaenuTens.

Kak ocyLecTBnsoTCA NMMHEVHbIE onepauun Hag maTpuuamm?

Kak nepemHoxatoTca aBe matpuubl? CBOMCTBA NPpOM3BEAEHNS MaTpul,.

KakoBa cxema HaxoxaeHus obpaTtHon maTpuupbl?

Havite onpeaeneHns peleHns CUCTEMbI NIMHENHbIX anrebpanyecknx ypaBHeHUN.

Paclumngpyite NoHATUA «COBMECTHaA», «kHECOBMECTHas», «onpeaenéHHas»,
«HeonpegenéHHas» CUCTEMbI.

Hannwwute dopmynel Kpamepa. B kakom criydyae oHM NpUMEHUMBbI?



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

UTo HasbiBaeTcsa paHrom matpuubl? Kak oH Haxogutca?
Cdoopmynupynte TeopeMy KpoHekepa — Kanennu.

Mpn Kaknx ycrnoBmsX cucTeMa NUHENHbIX anredpanyecknx ypaBHEHUA UMEET MHOXECTBO
peweHnin? Korga oHa MMeeT e ANHCTBEHHOE peLleHne?

Onuwute meTtog MNaycca peLueHnsi CUCTEM NIMHENHBIX YPaBHEHWIA.
Kakve HensBecTHble Ha3biBalOTCs cBOOOAHBIMU, a Kakne 6a3ncHbIMnN?

Kakne ocobeHHOCTUN peLLeHnss O4HOPOOHbBIX CUCTEM JIMHENHbIX anrebpanyeckmx ypaBHEHUI
Bbl 3HaeTe?

Kak cTpouTcs doyHaamMeHTanbHasa cuctema peLueHunin?

Kak BbIMOMHSAOTCA NUHENHbIE onepaunn Hag Bektopamn? KakoBbl CBOMCTBA 3TUX
onepaumn?

Kakne BekTopa HasblBalOTCA NMUHENHO 3aBUCUMbLIMU, a Kakne NIMHENHO He3aBUCUMbIMN?
Uto Takoe 6asuc? Kakmne BekTopa 0bpasytoT 6a3mc Ha NNOCKOCTM U B NPOCTPAHCTBE?
Kakon 6a3unc HasbiBaloT 4eKkapTOBbIM?

UTo Takoe KoopauHaThl BekTopa?

UTo HasbiBaeTCs ckansipHbIM Npon3BeaeHneM BeKTopoB? KakoBbl ero ceoncrea?

UTo HasbiBaeTCsl BEKTOPHbLIM Npon3BedeHMEM BEKTOPOB? KakoBbl ero cBoncTea?

UTo HasbiBaeTCs CMeLLaHHbIM Npon3BeaeHnem BeKTopoB? KakoBbl ero cBomcTea?

3annwunTe B BEKTOPHOM M KOOPAMHATHOM dopMax YCNoBUSA KONNIMHEAPHOCTH,
OPTOroHanbHOCTU U KOMMaHAPHOCTU BEKTOPOB.

Mpsimas NUHUA Ha NNOCKOCTK, €€ obLlee ypaBHEHME.

[anTte NOHATME HOPMANbLHOIO N HaNPaBnSOLWEro BEKTOPOB NPAMOKM Ha NIIOCKOCTY,
YrfoBOro KO3guUnNEHTa.

3anuvwuTe pasnuyHbie BUAbI MPSMON U YKaXXUTE reoMeTPUYECKUii CMbICIN NapaMeTpoB
ypaBHEHMUS.

3anuwuTe ycrnoBusa napannenbHOCT! U NePNeHANKYNAPHOCTY NPSMbIX Ha NIIOCKOCTY B
crnyyae pasnuyHbiX BUOO0B ypaBHEHWI NPAMbIX.

Kak HanTu TouKy nepeceyeHnst NPAMbIX Ha MIIOCKOCTU?

Kak BblMMCNseTCa pacCTOsitHUE OT TOYKM OO0 MPAMOM Ha MIOCKOCTU?

[anTe onpeaeneHne annunca n 3anunNTe ero KAHOHNYeCKoe ypaBHEHME.
Havite onpegenexve runepbornbl 1 3anMwnTe e€ KaHOHNYEeCKoe ypaBHeHME.
[avite onpegenexHve napabonbl 1 3anMwnTe e€ KaHOHNYeCcKoe ypaBHeHMe.

N3noxuTe cxemy npuBeaeHusi obLiero ypaBHeHMs1 KpUBOW BTOPOro nopsiaka k
KaHOHWYeCKoMy BUay.

[lanTe NOHATNE NONSPHON CUCTEMBI KOOpAMHAT.
OnuwuTe napamMmeTpryeckuin crnocod NOCTPOEHUS NIMHUIA Ha NITOCKOCTH.

MnockocTb, eé obuiee ypaBHEHME.
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47.

48.
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51.
52.

53.
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61.

62.

63.

64.

65.

66.

Kak onpepgensieTcst B3aMHoOe pacnosioxxeHue nriockocTen? 3anuwnte ycrnoeus
napannenbHOCTU 1 NepneHaNKYNSPHOCTM MIOCKOCTEN.

Kak BbluncnsieTca paccTtoAHne OT TOYKKM OO0 nrocKkocTn?

3anvwuTe pasnuyHbie BUAbl ypaBHEHMI NPSIMON B MPOCTPAHCTBE U MOSICHNTE CMbICH
napamMeTpoB, BXOASLIMNX B YpaBHEHUS.

N3noxuTe cxemy npuBeaeHust obLmnx ypaBHEHUIN NPSIMON K KAHOHUYECKOMY BUAY.
Kak onpegenuntb B3aumMHOe pacronoXeHune npsiMbiX B NPOCTpaHCTBe?

Kak BblumcnseTcs pacctosiHie OT TOYKM 40 NPsIMON B NPOCTpaHCTBe?

Kak onpegenuntb B3auMHOE pacrionoXeHne npsiMor 1 NnockocTu?

Kak nweTcsa Touka nepecedeHunsi NpsiMon 1 NnockocTn?

ApudmeTryeckme onepaumm Hag BeLecTBeHHbIMM YMCnamMm U UX YnopsigodeHue.
HenpepbIBHOCTb MHOXXECTBA BELLECTBEHHbIX YMCen.

OFpaHW—IeHHbIe YuycrnoBble MHOXeCTBa, MakCUMyMbl, MUHUMYMbI. CumBonsl
MaTeMaTUYEeCKON FOrMKN, X NCNOSfb30BaHME.

Uncnosasa nocrnenoBaTtenbHOCTb. Onpe,qeneHl/le, cnocobbl 3aaaHus, apm@memqecme
OencTeng, orpaHn4eHHble n HeorpaHn4yeHHble YNCNoBble NnocrnenoBaTesibHOCTN.

BeckoHe4HO marnbie 1 6ecKkoHeYHO GornbLune NoCreaoBaTENbHOCTY: onpegeneHna n nx

OCHOBHbIE CBOMCTBA.
Cxopgsawmecsa nocnegoBartensHocTW. [Npeagen YncnoBon nocneaoBaTenbHOCTH.
MoHOTOHHbIE NocnegoBaTenbHOCTH.

DyHKUMA, cnocobbl 3agaHnsa. ObnacTtb onpegeneHus. Obnactb 3HaYEHWI.
MeprnogunydHocTb. Mpadmk PyHKUUKN 1 ypaBHEHUE rpadunka PyHKLNN.

Knaccudoukaumsa pyHKUMA. YeTHble, HeYETHbIE (PYHKLMN.
BeckoHeuyHO Manast yHKUMS B TOUKE.

Conctea 6eckoHeYHO MarnblX QYHKLNNA.

Mpenen dyHKUMM B TOUKE.

CeoncTtBa npenenos pyHKLMNA.

BeckoHeuHo 6onbLuas dyHKums. CBsisb 6ECKOHEYHO Manon N 6ecKoHevHO BonbLLIOoN
YHKLMNA.

MepBLIV 3aMmeyvaTenbHbI Npeden. CneacTeus.
BTopon samevaTenbHbi npegen. Cnencreums.
PackpbiTne HeonpeneneHHOCTEN.
OAHOCTOPOHHUE Npeaensl.

HenpepbiBHOCTL hyHKUUKM B Touke. Knaccudumkaums Todek paspbiBa.

OnpeneneHne NnponssogHon. feomeTpuiecKknin cMbici Npon3BogHoN. PU3NYecknii CMbICh

NPOn3BOAHOWN.

OcHoBHbIE npaswuiia BblMNCITIEHUNA NPON3BOAHbIX U /:lmd)q)epeHumanoa.
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Mpasuno guddepeHUnpoBaHNA CAOXKHON (OYHKLUN.

Tabnuua Npon3BOAHbIX.

MponsBoaHbIE BbICLUMX NOPAOKOB.

MexaHu4ecKkuin cCMbICIT BTOPON NPOU3BOOHON.

MpunoxeHue anddepeHumana Kk NpMonMmKeHHbIM BblYUCIIEHNAM.

Mpasuno Jlonutana packpbiTUs HeonpeneneHHOCTEN.

[ocTaTouHble NpM3HaKku (yCnoBmsi) MOHOTOHHOCTM anddepeHunpyemMon QyHKLMN.

Toukn akcTpemyma 1 akcTpemym yHKLumMn. Heobxoamnmoe ycnosue akcTpemyma
anddoepeHumpyemMon yHKLNN.

[ocTtaTo4yHoe ycnosue akcTpeMyma anddepeHumpyemMon QyHKLMN.

BbIinyknocTb 1 BOrHyTOCTb rpadpmka dyHkumm. Toukn nepernba.

AcumnToThl rpadmka OyHKLUUKN: BEPTUKArbHbIe, TOPU3OHTarnbHbIE, HAKIMOHHbIE.

O6was cxema nccnegosannsa dyHkumn. MNMoctpoerHne rpacdmnkoB PyHKLUMNA.

UTo HasbiBaeTcsa pyHKUMen OBYyX 1 6onee nepeMeHHbIX. YKaxunTe cnocobbl nx 3agaHus.

O6nacTtb onpeaeneHns pyHKUMM OBYX U TpeX nepeMeHHbIX. Kak oHa nsobpaxaeTtcs
reoMeTpuyeckun?

Mpaduk dyHKUMN OBYX NEPEMEHHbIX.
Mpenen dyHKUMM ABYX NEPEMEHHbIX B TOYKE.

HenpepbIBHOCTb (PYHKUUKN OBYX NEePEeMEHHbIX. TOYKU U NTMHUM pa3pbiBa PYyHKLUN OBYX
NnepeMeHHbIX.

UT0 Ha3biBaeTCs YaCTHbIM M NOMHBIM NpupaLleHeM QyHKUNn?

[avite onpegeneHne YacTHbIX NPOU3BOAHLIX. Kak BbIMMCNAOTCS YaCcTHbIE NPOM3BOAHbIE?
KakoB reomeTpu4ecKkmnin CMbICIN YaCTHbIX NPOU3BOAHbIX.

OunddepeHunpyemble dyHKumn. MNMonHbIn anddepeHuman QyHKUUN OBYX NEPEMEHHbIX.
Ero npunoxeHusa K npnbnamKkeHHbIM BbIYUCTIEHUAM.

YacTHble npon3BogHblE BTOPOro nopsigka. PaBeHCTBO CMeLLaHHbIX YacTHbLIX MPOM3BOAHbIX.

OkcTpeMym yHKLMM ABYX NepeMeHHbiX. Heobxoammble n 4ocTaTouHbIE YCITOBMUS
aKcTpeMyma yHKUMM ABYX NepeMeHHbIX.

Y70 HasbiBaeTcs nepBoobpasHon AaHHOW hyHKUMM? TeopemMa o nepBoobpasHbix. JanTe
onpefeneHve HeonpeaeneHHoro nHterpana. B yem coctont ocHoBHas 3agadva
WHTEerpanbHOro NcYncneHmsa?

KakoBbl OCHOBHblE CBOMCTBA HeonpeaeneHHoro nHterpana? Tabnuua OCHOBHbIX
WHTErpanos.

OnuwuTte MeTo 3aMeEHblI nepemeHHon B HeonpeaesneHHoM nHTerpare.

MeToa nHTerpmpoBaHunsa no Yactsam. HasoBuTe Knaccbl (PyHKLMNA, UHTErpupyeMbIX No
YyacTaMm.

Kakune gpobu HasbiBaloTCa NnpocTenwnmMmm? NHTerpupoBaHmne npocTenLLINX paumoHanbHbIX
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Apoben.
WHTerpnpoBaHme gpobHo-paumoHanbHbiX QYHKLMWA.

3agaun, npueoasLime K NOHATUIO OnpedeneHHoro nHTerpana (3agada o macce couvrypel,
3agava o nnowaan KpMBOSIMHEHONW Tpaneumm).

lMoHsATME MHTerpanbHOW cyMMbl. ANropuTM ee coctaeneHus. OnpegenexHne
onpeaeneHHoOro MHTerpana no oTpesky. YCnosue ero CyLLecTBOBaHuS.

feomeTpuyecKMii CMbICN ONpeaeneHHoro nHTerpana no oTpesky.
®dun3n4eckmn cMbICn onpeaenieHHoro nHTerpana.

CeowicTBa onpegeneHHoro uHTerpana. Teopema o cpegHemMm.

OnpegeneHHbI nHTErpan u ero BeluncnexHne. ®opmyna HetotoHa-JlenbHuua.
3ameHa nepemMeHHOoN B onpefeneHHoOM UHTerparne no oTpesky.
WHTerpnpoBaHmne no 4actsim B onpeaernieHHoOM MHTerpane no oTpesky.

eomeTpuyeckmne NPUNoXeHUs onpeaerieHHoro MHTerpana: BeluMcreHve nnowaaen
NMAOCKMX puryp, AnNuHbI ayrv, o6bemMa Tena no U3BeCTHbIM NOMepPeYHbIM CeYEHUSIM,
BblYMCIIEHNE 0b6beMa Tena BpaLleHus.

dusnyeckme n mexaHu4eckmne NPUNoXeHNs onpeaeneHHoro nHTerpana. BeluncnexHve
Macc, KoopanHaT LEHTPOB TSHKECTU, Macc NMOCKux obnacren.



