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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
KOMIICTCHITUHI KOMIICTCHIUH
1. YK-1 VK-1.1 Brionsser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOJIMKH ITOMCKA
Crocoben [IOMCK HEOOXOAUMOM /111 |HEOOXOMMBIX JIJIsl PEIICHUsI ITOCTABIICHHON 3a/1a4H,
OCYIIECTBIIATh  |pEIICHHUS TIOCTABIEHHON |CIIOCOOBI aHaIN3a U CUHTEe3a HH(OPMALUY Ha OCHOBE
IOUCK, 3aauu MH(GOpMaIuK, e€ |3HaHUH €CTECTBEHHO-HAYYHbBIX JUCLUILUIAH U
KPUTHYECKHUI KPUTUYECKHUI aHAIU3, COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOIOTHIA
aHaJIn3 U CHUHTE3 |00001IeHne U YMeHHs: YMEET UCIIO0Ib30BATh OCHOBHBIE 3aKOHBI
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha MAaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
IPUMEHSATh OCHOBE 3HAHUH JTUCLHUTIINH; TPUMEHSATh CUCTEMHBIN TTOAXO0/ TS
CUCTEMHBIIT €CTECTBEHHO-HAYYHBIX pEIICHUs CTaHAAPTHBIX 3a7a49 B 00JIACTH XUMHUYECKOU
MMOJXOJ JJIs1 JOUCLHILINH U Hepepa60TKH APCBCCHUHLI
peLeHus COBPEMEHHBIX HaBBIKU: Bilageer HaBbIKaMU OMCKa HEOOXOAUMOI
HOCTAaBJIEHHBIX  |[MH()OPMALMOHHBIX uH(poOpMaIuu JUIsl pelieHus: CTaHAapTHRIX 3a7a4 B
3amaq TEeXHOJIOTHH 00J1aCTH XMMUYECKOHN TIepepadOTKH APEBECUHBI
VK-1.2 3HAHMSA: 3HaeT MEXaHU3MBI U CIIOCOOBI aHAIN3a U
CucremaTuszupyer cucTeMaTtu3auu HHGoOpMaIuu AJi perieHus
00HapyKEHHYIO IIOCTaBJICHHOM 3aJa4un
uH(pOpPMAIIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBAHUSIMU U
YCIIOBUSIMU 33714

aHaAJTM3UPOBaTh HH(OPMAIINIO, HEOOXOAUMYIO IS
peLIeHs TOCTABJICHHOU 3a1a4u

HABBIKH: BJIA/ICET HABBIKAMHU CUCTEMATU3ALNHI
uH(pOpMalii, B TOM YHCIIE C IPUMEHEHUEM
COBPEMEHHBIX UH(OPMAIIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJauu,
apryMEHTUPYs CBOU
BBIOOp

3HAHMSA: 3HACT CIIOCOOBI MOUCKA ONITUMAJIBHOTO
BapHaHTa PEIICHMS 3a7a4

YMEHHsI: YMEET UCIOIb30BaTh PA3IUYHbIE TUIIbI
MMOMCKOBBIX 3aIIPOCOB, pacCMaTpUBaTh X
BO3MOJKHEIE JJOCTOMHCTBA U HEIOCTATKU

HABBIKH: BJIAJICET CIIOCOOHOCTHIO TIOMCKA
ONTUMAJFHOTO BapUaHTA PEIICHUS 3a/1a4 BBIICIISS
BO3MOJKHEIE JJOCTOMHCTBA U HEIOCTAaTKU

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

3HAHHUS: 3HAET BO3MOXKHBIE CITOCOOBI pelIeHUS
TUTIOBBIX 337124 Ha OCHOBE CHCTEMHOTO IOAX0/a U
KPUTHYECKOTO aHAJIM3a JIOCTYITHBIX UICTOYHHKOB
uH(hopMaun

YMeHHsI: YMEET pa3padaTeiBaTh 1 00OCHOBHIBATH
BapHAHTHI PEIICHHUI ITOCTABJICHHBIX 33]a4
HABBIKH: BJIaJICeT CIOCOOHOCTHIO TIpe/IyIaraTh
BapHAHTHI PEIICHHSI TOCTABJICHHBIX 33]1a9




VYK-1.5 ®opmynupyeT 1 |3HAHHS: 3HAET OCHOBHBIE pa3inyuus Mexay GakTamu,
APTrYMCHTUPYCT BbIBOABI MHCHUAMU, UHTCPIIPETAIUAMUA U OLICHKaMH

¥l CY’KJICHHUS, B TOM 4UCJIe |YMEHHsi: yMeeT (POpPMyYIUpOBaTh COOCTBEHHOE

C IPUMEHEHUEM MHEHUE B apTYMEHTHPOBATh BHIBOJBI O (DAKTax,
dunocodckroro MHEHHUSAX, MHTEPIPETAMAX U OLIEHKaX WH(pOpMauu
IOHATUHHOrO anmnapara |HABBIKH: BIAJEET CIIOCOOHOCTBIO (POPMYIMPOBATh
coOCTBEHHOE MHEHHUE, ApIYMEHTUPOBAThH BHIBOIBI U
TOUKY 3pEHUS

2. OIIK-2 OIIK-2.1 Ucnonw3yer 3HaHMsI: 3HAET OCHOBHBIEC 3aKOHbI MATEMAaTUYECKUX
Crniocoben 3HaHUS O Y €CTECTBEHHOHAYYHBIX HAYK JJIsl PEIICHUS
UCIIONIb30BaTh  |MaTeMaTHYECKHX, CTaHJAPTHBIX 3a]1a4 B 00JIaCTH MPO(HeCCHOHAIBHON
MaTemMarudeckue |pu3ndaeckux, GU3nKo- JeATETbHOCTH
, busnueckue, |[XMMHYECKHX MeTOaax YMeHHsI: YMEET UCIOJIb30BATh OCHOBHBIE 3aKOHBI
busuKo- peleHus 3a1a4d MaTEeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
XUMUYECKHE poQeccuoHanbHOM JTUCLHUTLIINH JJISl pEIICHUs] CTAaHAAPTHHIX 3a71a4 B
METOJIBI IS NIESITSIIBHOCTH obnactu npodeccruoHaIbHON 1eATeIbHOCTH
pelieHus 3aaau HaBbIKHU: Biajgeer HaBbIKaMU UCTIOJIb30BAHMS
npoeccuoHaIb OCHOBHBIX 3aKOHOB MaTEeMaTHYECKUX U
HOWM €CTECTBEHHOHAYYHBIX JUCIMIUIAH VISl PEIICHUS
NeATEeIbHOCTH CTaHJapTHBIX 33/1a4 B 00acTu MpodhecCHOHaTbLHON
JESITEIIbHOCTH

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  mpojnomkeHust  (GopMHpOBaHMS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
IPEIIISCTBYIOIUX AUCHUILIMH: HaueprarenpHass reometpusi u umxkeHepHas rpaduka (YK-1),
Nudopmanmonnsie Texuonorun (YK-1)

N3yuaemass JDUCHMILIMHA SIBJISIETCS OCHOBOM JJIsi NPOJNOJDKEHHs (OPMHUPOBAHUS YyKa3aHHBIX
KoMIeTeHIMi B cieayroumx gucuumiauHax: ®usuka (YK-1), Hauepratenbnas reomerpus u
unxeHepHas rpaduxa (YK-1), Xumus. Ananutndeckas XUMHUsS U (PU3HKO-XUMHUECKUE METOJIbI
anaimm3a (YK-1), ®usuka (OIIK-2), Xumus npeBecuHbl u cuHTeTHUecKuX noiumMepos (OITK-2);
rocyJapCTBEHHOM UTOroBoil arrectranuu B (opme: IToaroToBka k mporenype 3alliuThl U 3amuTa
BBIMYCKHOM KBanmu¢ukaunonHoi padotsl (YK-1), IloaroroBka k mpouenype 3aliuThl U 3aIiuTa
BBIITYCKHOW KBaM(puKannonHoi padoter (OI1K-2)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJOTHSAMH SIBIISIOTCS: JIEKLIMOHHBIE 3aHSTHSI, NPAKTHUECKUE
3aHATHS, UCCIIE0BATEIBCKUE, IPOLETYPhl CAMOOOYUESHHUSI

Ha noctmkeHume KOHKPETHBIX Lieleld OOydeHHs HalpaBieHbl IPUMEHsSEeMble TaKTHYECKHUE
TEXHOJIOTMH: 3aJJaHus, KITACCUYECKas JIEKIIMS

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

1 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

Pa3nen 1. Di1eMeHThI JHHEHHOH aJaredpbl

24

Jlexuus. BeeneHnue B Kypce BbICIIEW MaTreMaTUKH. Poib
MaTEMaTHKU B YCIOBHAX HAYYHO-TEXHUUYECKOTO IIporpecca.
Marpuubl. Buasl Matpun. PaBeHcTBo Matpull. JlelcTBus Haj
Marpuniamu. Onpenenureny 2-ro U 3-ro Mopsjika u uX CBOMCTBA.
MuHops! 1 anredpanyeckue JonoaHeHus. Teopema o pa3aoxKeHun
OIpeNIeIUTEN [0 IEMEHTaM IIPOU3BOJIBHOIO paja. Teopema 06
AQHHYJIMPOBAHUU ONPEACIUTEILSL.

2

Jlexmms. O6parnas marpunia. Teopema cymecTBoBaHUS U
€IMHCTBEHHOCTH 00paTHON MaTpHIlbl. CHcTeMa TMHEHHBIX
ypaBHEHUI, OCHOBHbIC MOHATHSA. MaTpruyHasl 3alich U MaTPUYHOE
pelIeHNnEe CUCTEMBI 3-X JIMHEHHBIX YPaBHEHUM ¢ TpeMs
HensBecTHbIMU. CHucTeMa m ypaBHEHH ¢ N HEU3BECTHBIMU. PaHr
Martpulibl. Perenue cucrem JIMHERHBIX YPaBHEHU METOIOM
I'aycca. Pemienne cucteM JIMHEMHBIX YPaBHEHUN METOJOM
Kpamepa. CucreMsl THHENHBIX HEPABEHCTB.

[IpakTuueckoe 3ansTue. BBeeHne B Kypc BBICIIEH MaTeMaTUKH.
Posib MaTeMaTHKU B YCIOBUSIX HAYYHO-TEXHHUUYECKOTO MpOrpecca.
Marpuusl. Bunbt matpun. PaBenctBo matpuil. JlelicTBus Han
MaTPHUIAMH.

[TpakTueckoe 3ansaTue. OnpeaenuTenu 2-ro U 3-ro nopsaKa 1 ux
cBoiicTBa. MUHOPHI 1 anredpanyeckue qomnoiHeHus. Teopema o
Pa3I0KEHUH ONPEACIIUTENS 10 3JIEMEHTAaM IIPOU3BOJIBLHOIO Psija.
TeopeMa 00 aHHYIMPOBAHUU ONIPEICIIUTEIS.

[Tpaktuyeckoe 3ansatue. O6paTHas MaTpuna. Teopema
CYILIIECTBOBAHMS U €JUHCTBEHHOCTH 00paTHOM MaTpuilbl. Cuctema
JIMHEHHBIX YPaBHEHUH, OCHOBHBIE TOHATUA. MaTpuuHas 3anuch u
MaTPUYHOE PEILLIEHUE CUCTEMBI 3-X JTUHEHHBIX YPaBHEHUN C TpeMs
HensBecTHbIMU. CHCTeMa m YpaBHEHHUH ¢ N HEU3BECTHBIMU. PaHr
Marpuilbl. Teopema Kponekepa-Kanennu. Pemenue cucrem
JVMHENHBIX ypaBHEeHUN MeTonoM 'aycca. Pemenue cucrem
JUHENHBIX ypaBHeHUN MeTo oM Kpamepa. CrcTeMbl TMHEHHBIX
HEPaBEHCTB.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM UKCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ MOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacyeTHO-TrpaduuecKkux padoT.

15

YK-1

Pa3nen 2. BektopHasi aareopa

24

Jlexuust. CkansipHbIe U BEKTOPHbIE (PU3UYECKHE BETUYUHBI.
BekTopsbl, OCHOBHBIE IOHATHUS. PaBeHCTBO BEKTOPOB. JInHEHHbBIE
olrepanuu HaJl BEKTopaMu, cBoiicTBa. Opt BekTopa. Teopema
(Mpu3HaK KOJUIMHEAPHOCTH BEKTOPOB B TeOMeTpudeckoi popme).
ITpoexuus Touku Ha ock. CocTasistomas BekTopa. [Ipoexius
BEKTOpa Ha OCh, CBOMCTBA Mpoekiuil. [IpsMoyronbHas cucrema
koopauHat. KoopauHatel BekTopa 2 1 TOUKU. Pa3noxeHue BekTopa
Ha COCTaBJISIOIIME IO OCSAM KOOpAMHAT. J[JIMHa BEKTOpa.
Hanpasisromuye kocuHycbl BeKTopa. [l BEKTOpOB, 3a1aHHbIX

YK-1




CBOMMHM KOOPJIMHATaMH: YCIOBHE PABEHCTBA, TMHEHHbIE ONEPALIUH,
MPU3HAK KOJUTMHEAPHOCTH BEKTOPOB. Ompe/ieieHre MpoeKInii
BEKTOPA, 3aJaHHOT0 KOOpAMHATAMH Ha4aJIbHON 1 KOHEYHON TOYEK.
JleneHnue oTpe3ka B JaHHOM OTHOIIEHUH.

Jlexnus. CkanspHOe IPOU3BEIECHUE BEKTOPOB U €0 CBOMCTBA.
BeIpaxxeHue CKansipHOro IpOU3BEACHUS Yepe3 KOOPAUHATEI
coMHOXkHUTeNnel. HekoTopble NpUloKeHus CKaJIIpHOTO
npousseneHus. [Ipasas u nesas Tpoiika BEKTOpOB. BekTopHOE
IIPOU3BENICHUE BEKTOPOB €TI0 CBOKCTBA. BhIpaKeHNE BEKTOPHOTO
NPOM3BEACHUS B KOOPAUHATHOW opme. MeXxaHHUECKUI CMBICH U
HEKOTOPbIE MIPUII0KEHUS BEKTOPHOT'O POU3BEICHHSI (BBIUMCICHHUE
IJIOLIAY TPEYTOJIbHUKA U IapajlIesIorpaMMa, MOMEHT CHJIbI,
yri0Bas CKopocTh). CMeIaHHOe IPOU3BEIEHUE BEKTOPOB, €r0
FE€OMETPUUYECKUN CMBICT M CBOMCTBA. 3aIllUCh CMEIIAaHHOTO
IPOM3BEACHUS B KOOpAUHATHON opme. HekoTopele nmpuioxeHus
CMEIIaHHOTO NPOU3BEICHUS (BbIUMCIEHUE 00bEMa
napajJiesienune1a, TPeyroJbHOW NTUpaMubl).

IIpakTHueckoe 3aHsaTHe. JIMHEWHBIE ONIEpPALIMK HAJl BEKTOPAMH, UX
cBoiicTBa. JlekapToBa CUCTEMa KOOPAMHAT HA IJIOCKOCTH U B
npoctpancTBe. CoCTaBIIAIONAs BEKTOPA, IPOEKIIMs BEKTOpA Ha OCh,
cBoiicTBa npoekuuil. Opt BekTopa. PasnoxeHnue BeKTopa 1o opTam.
Koopannats! BekTopa. JIMHEWHbIE OnIepalvyi Hal BEKTOPAMH B
KOOpJAMHATHOH hopMe.

HpaKTI/I‘-IeCKOG 3aHATHUC. CKaJISIpHOG IMPOU3BCACHUC BEKTOPOB U €TO
CBOMCTBA. FGOMGTDI/IHGCKI/IG IIPUIIOXKCHUA.

IIpakTHueckoe 3aHsaTHE. BEKTOpHOE MPON3BENECHNE BEKTOPOB U €r0
cBoiicTBa. CMelIaHHOE TPOU3BEACHUE BEKTOPOB U €T0 CBOWCTBA.
I'eoMeTpUYECKHE TPUIIOKEHHUS.

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJAr0TOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4eHHE JAOTMOIHUTENBHOTO MaTepuaa, BIMOJIHEHHE JOMAITHUX
3aJaHuN 1

pacueTHO-IrpadUIECKUX PadoT.

15

Paznen 3. AHaJIMTHYECKASI TeOMETPHUST

27

Jlexuus. J/IBe OCHOBHBIE 337ja4M AaHATMTUYECKON T€OMETPHH.
YpaBHeHUEe MPSIMOI Ha TUNIOCKOCTH. AHAJIN3 O0IIEr0 ypaBHEHHUs
psIMOM Ha MIIOCKOCTU. B3anMHOe pacnoioskeHre npsiMbIX Ha
IUIOCKOCTH. Y paBHEHHE MJIOCKOCTU B IIPOCTPAHCTBE. AHAIN3
o011ero ypaBHeHHs! MJIOCKOCTH, TOCTPOEHUE TUIOCKOCTH. B3aumHoe
pacHoJ0XKEHHE TIJIOCKOCTEH.

Jlexuus. YpaBHeHue npsiMON B MPOCTpaHCTBE. B3anmHoe
pacrosokeHUe NPSAMBIX B IPOCTPaHCTBE. B3anMHoOe pacrnonokeHue
NpsIMOM U TJIOCKOCTH B IpocTpaHcTBe. KpuBbie BTOporo nopsijaka
Ha MJIOCKOCTU. Y paBHEHHUSI OKPY>KHOCTH, JIIUIICA, TUIIEPOOJIHI,
napabosibl. AHaNIKU3 ypaBHEHUs BTOpoi creneHu. [lonspHas
CUCTEMA KOOPJMHAT Ha IJIOCKOCTH, CBSI3b MEXTy IOJISIPHOMN U
J€KapTOBOM CUCTEMaMU KOODJIUHAT.

IIpakTHueckoe 3aHsaTHE. J[BE OCHOBHBIC 33ja4y AHAIUTUYECKON
reoMerpud. [Ipsmas JTMHUS Ha INIOCKOCTU

ITpakTueckoe 3ansatue. Kpussie Broporo nopsaka. [lonspras

YK-1




CHUCTEMA KOOpAWHAT.

IIpakTrueckoe 3ansaTue. IIpsimas U IUIOCKOCTH B IPOCTPAHCTBE.
B3anmHOe pacnosiokeHne NpsiMbIX B IPOCTpaHCTBE. B3aumHoe
PAcCIOI0KEHHUE NIPAMON U IIIOCKOCTH B IPOCTPAHCTBE.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YMCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4deHUE JOMOTHUTEIHPHOTO MaTepraa, BBIMOJHEHNE JOMAITHUX
3aJaHuN 1

pacyeTHO-IrpaduuecKkux padoT.

15

Pa3zgen 4. BBeneHue B MAaTeMATHUYECKHI AaHAJIN3

24

Jlekuus. IloctosiHHBIE M IEpEMEHHBIE BENUYUHBL. [[loHsATHE
dbyHKIMH, crIocOOBI 3aaHusl. beckoHeuHo Marbie QYHKIIUU U X
cBoiictBa. [lonsarue npenena GpyHKIUM Ha OECKOHEYHOCTH H B
Touke. ['opu3oHTaIbHAs aCUMIOTOTAa. ACUMIITOTUYECKOE
pasnoxxenue GyHkur. OCHOBHBIC TEOPEMBI O MpeJIeax.
CpaBHeHHe OSCKOHEYHO MaJbIX (YHKIIMIA.

Jlexuwmst. beckoneuno Gonbinas ¢pyHkuus. BeprukanpHas
acumrrora. Teopema o cBsI3M OECKOHEYHO MaJIOi U OECKOHEYHO
Oonpmoi ¢pyHkuuu. [1epBelit 1 BTOpOii 3aMevaTeIbHbIA peel.
OpnHoctopoHHKeE npeaensl. HenmpepblBHOCTh GYHKIIMU B TOUKE.
Knaccugukarus Touek paspeiBa. HenpepsIBHOCTS yHKIINH Ha
orpeske. CBoiicTBa PYHKIIMI HENPEPBIBHBIX HA OTPE3KE.

[TpakTrueckoe 3ansaTue. OyHk1usA, 001acTh onpeaeneHus, 001acTb
3HaYeHU’ PyHKIUHU. YeTHOCTh, HEYETHOCTD, IEPHOAUYHOCTD

GyHKIUU.
[MTonsTue npenena Gynkunu. PackpelTue HeonpeAeneHHOCTEN.

IIpakTnueckoe 3ansaTue. IlepBolil 1 BTOPOM 3aMedaTelIbHbIE
IPEACIIbL.

[TpakTrueckoe 3ausatue. HenpepoiBHOCTh hyHKIIMU. Touku

3amanus 11 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO,

M3y4deHue JOMOTHUTEIHHOTO MaTepraa, BBIMOJTHEHNE JOMAIITHUX
3aJaHui 1

pacueTHO-TpadhYeCKnX padoT.

15
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Paspnen S. [u¢pdepennunanbHoe HCHUCTEHHE (PYHKIIUH OHOMI
nepeMeHHOoIi

24

Jlekuus. IloHsTue MpOU3BOAHON. Y CIOBUE CYIIECTBOBAHUS
pou3BoHON. ['eomeTpruyeckuit 1 GU3NYECKuii CMbICI
npousBoHoM. [TpaBuna nuddepenumposanus. [IponszBogHas
obpatHoit ¢pyHKIMU. BEIBO (hOpMysT MPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX GpyHKIuH. Jlorapupmudeckoe
nuddepeHIIIPOBAaHNE.

Jlexuust. I[TponsBoiHbIe BRICIINUX MOPAAKOB. Auddepennnan
(GYHKIINU ¥ €T0 CMBICI. BrIpaskeHre mpOn3BOIHBIX BBICIIINX
nopsiakoB yepe3 nudpdepeniman. [punoxenue quddepernnana K
MpUOJIMKEHHBIM BbranciieHusM. {uddepennmpoBanne Gyt
3aIaHHBIX HESBHO U NapaMerpudecku. Teopema Pepma u ee
reoMeTpuueckuii cMbici. Teopema Posst u ee reoMeTpuuecKuii

YK-1




cMmbici. Teopema Ko u ciencrsue u3 Hee. Teopema Jlarpanxka u
€e TeOMeTpUYeCKUr cMbICI. DopMysia KOHEYHBIX IIPUPALLECHUN.
IIpaBuio Jlonurasns. PackpbiThe HEONpeneIeHHOCTE.

IIpakTrueckoe 3aHsaTHE. BpuncieHne MPOU3BOJHON € IOMOILBIO
npaBui JUGGepeHIMPOBaHUS U TaOIHULIbI IPOU3BOAHBIX.
JnddepeHupoBanue CI0KHON (HYHKIHH.

[pakTrueckoe 3anstue. Jlorapudmuueckoe nuddepeHunpoBanue.
[Tpou3BoHbIe BRICIIUX MOPsAAKOB. AuddepenurpoBanue GyHKIHIA,
3aIaHHBIX HESBHO U MapaMETPHUYECKH.

[TpakTudeckoe 3austue. JuddepeHnman u ero UCmob30BaHue IS
IPUOJIMKCHHBIX BBIYHCIICHHN.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PI'P

W3yueHne TeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOIJIIO,

U3y4eHHE JOMOTHUTEIHHOTO MaTepraa, BHIOJHEHHE JOMAITHUX
3aJlaHUH U

pacueTHO-TpadhuUeCKuX padoT.

15

Paznea 6. [llpunoxenusi nuddepeHuaIbHOIO UCUNCIEHHS
GbVYHKIMU 0HOI TepeMeHHOH

21

Jlexuust. Bozpacranue u yObiBaHue (yHKIIMN Ha HHTEpBAJE.
JlocTaTouHblii pU3HAK BO3pacTaHus U yObIBaHUS QyHKIUH. TouKn
skcTpeMyMa. HeoOxoaumblil MpU3HaK CyIeCTBOBAHUS SKCTPEMyMa.
IlepBbIil 1 BTOPOM AOCTATOYHBIC IIPU3HAKYU CYILECTBOBAHMS
skcTpemyMa. HanbGosbiiee 1 HauMeHblIee 3Ha4eHus! (PyHKLUHU Ha
oTpe3ke. BBITyKIIOCTh ¥ BOTHYTOCTb Ipaduka QyHKIUH.
JlocTaTouHbli NPU3HAK BHITYKJIOCTH WJIM BOTHYTOCTH Ipaduka
¢bynknun. Touku nepern6a. AcCUMITOTHI rpaduka GyHKIUH.
Heo0xoauMelii 1 TOCTATOYHBIIN MPU3HAKH CYILIECTBOBAHUS
ACUMIITOT.

[TpakTrueckoe 3austue. [Ipunoxenus nuddepeHuaibHOTo
HCYHCIICHHS.

DU3NYECKUN U TEOMETPUUYECKUI CMBICI IIPOU3BOIHON. Y paBHEHUE
KacaTenpHOU 1 HopManu. [IpaBuno Jlonurana. MOHOTOHHOCTB
byHkun. DxcTpeMymbl. Hanbonbiiiee 1 HauMeHblee 3HaueHue Ha
oTpe3ke. TeKCTOBEBIC 3a4aUM HA YKCTPEMYM.

[Tpaktuyeckoe 3anstue. Touku nepernda, BBITYKIOCTb U
BOTHYTOCTh Tpaduka GyHKINU. ACUMIOTOTHI rpadrka PyHKIHH.
[TpousBosHas u ee npuioxkeHus. [loctpoenue rpaduka GyHKINHN

3amanus A1 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacyeTHO-TrpaduuecKkux padoT.

15

HMHas xoHTakTHaAS pa60Ta: BBIIIOJIHCHUC KOHTpOJ’IBHOﬁ pa6OTBI,
KOHCYJIbTallH1

IloaroroBka K s3K3aMEHY

30

IIpoBeieHne YK3aMeHa
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Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

Pazgen 7. ®yHKINH HECKOJbKHX IIEPEMEHHbIX

12

Jlexuust. O6macTh (OCHOBHBIE OHATHS ). DYHKIUS IBYX H
HECKOJIbKUX NepeMeHHbIX. EcTecTBeHHas 00J1acTh ONpeAeIeHHUS.
['eomerpuueckoe n3o0paxkenne GyHKIUHU IBYX EPEMEHHBIX.
[ToBepxHOCTH BTOpOro nopsaka, ux nocrpoenue. Ilpenen u
HETPEPHIBHOCTH (PYHKIMH IBYX NepeMeHHbIX. CBOMCTBA (hyHKITHIA
HENpEepbIBHBIX B 3aMKHYTOH orpaHnyeHHoi obnactu. [Ipupamenue.
Yacrable npousBoHbie U auddepennnansl. Auddepenunpyemocts
¢GyHKUMU 1BYX nepeMeHHbIX. HeoOxoaumoe 1 JocTaTouHoe
ycnoBus quddepeHnupyemMocti. YacTHbIE POU3BOAHBIE BTOPOTO
nopsiaka. Jiuddepenunan BTOporo nopsiika.

2

Jlexmst. OxkeTpeMyM QYHKIMH JBYX repeMeHHbIX. HeoOxonumoe
YCIIOBHE CYIIECTBOBAHUS IKCTPEMYMa M €r0 T€OMETPHUYCCKHIA
cmbich. [locratounbie ycnoBus (6€3 10Ka3aTeabCTBa).
AOGCOJIIOTHBIN YKCTPEMYM, aJITOPUTM €ro HaxoxaeHus1. CKausipHOe
noje. [Ipon3BosHas mo HanpaBiaeHUO. [ paiueHT.

[Tpaktuyeckoe 3anstue. O6nacTb onpeaencHus GyHKIUN ABYX
nepemeHHbIX. [loBepxHOCTH BTOpOro nopsaka. Yactueie
IIPOU3BOJIHBIEC IEPBOIO U BTOPOr'O MOPSIIKOB.

[IpakTueckoe 3aHgATHE. Y paBHEHUE KacaTEIbHOM INIOCKOCTH U
HOpMAaJH K MoBepXHOCTH. JuddepeHnrpoBanre HesIBHOM
¢ynkuuu. luddepenman nepsoro nopsaka. [lpumenenune
noJHoro auddepennuana K NpuoJIMKeHHbIM BEIYMCICHHSIM.

[TpakTrueckoe 3aHsATHE. DKCTPEMYMBI, HAaUOOJIbIlIEE 1 HAMMEHbIIEEe
3HaYeHUs (QYHKIMHU JABYX NepeMeHHbIX. CKaIspHOe moJe.
IIpon3BoHAs IO HAPABJICHUIO U TPAIUEHT.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepralia U OJArOTOBKa K TEKYILIEMY
KOHTPOJTIO,

M3yYeHHUE JAOMOIHUTENBHOTO MaTepraa, BIMOJIHEHHE JOMAITHUX
3aJaHuN 1

pacueTHO-IrpadIECKUX PadoT.

YK-1

Pasznea 8. KommiekcHbie ynucia

\l

Jlexuus. KommuiekcHele uyncna. ['eomeTpudeckas MHTEpIpETALys
KOMIUIEKCHOTO yMciia. TpuroHomerpudeckas v oka3areabHas
(bopMBbI KOMITJIEKCHOTO uncia. JlelcTBUS HaJl KOMIUIEKCHBIMU
YHCIaMU B alre0pandeckoi, TPUrOHOMETPUUYECKON U
nokazarenbHoi ¢popme. [loHsaTHE QYHKIIMN KOMITJIEKCHOTO
HEPEMEHHOTO.

[IpakTuueckoe 3anstue. KoMriekcHbIe Yncia, ASMCTBUS Hall HUMU
B TPUTOHOMETPHUYECKOH, anredpandecKoy M MoKa3aTeabHON hopMe

3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

W3y4deHUE JAOTOTHUTEIIPHOTO MaTepraa, BBIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-TpadhuYeCKUX padoT.

YK-1

Pa3nena 9. HeonpeneeHHbIH HHTErPaJ
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Jlexmms. [lepBooOpa3znas ¢pyHakuun. HeonpeneneHHbIH HHTErpal 1
ero cBoiictBa. OCHOBHbBIE METO/bl UHTETPUPOBAHUS:
HEINOCPEICTBEHHOE, 3aMEeHAa [IEPEeMEHHOM, MHTETPUPOBAHUE 11O
YaCTSIM.

Jlexuus. MIHTErpripoBaHue BhIpAXKEHUM, COJIEpIKAIIMX KBApaTHBIN
TPEXUWIEH.

HuTerpupoBanue TPUTOHOMETPUYECKUX (DYHKIIUH.
WuTerpupoBaHue palloOHAIbHBIX APOOEH U IPOCTEUIINX
MPPALMOHAIBHOCTE.

[IpakTueckoe 3andarue. HeonpeneneHHblii HHTETpal.
Henocpencteennoe unrerpuponanue. [loasenenue noj 3Hak
muddepennmana. 3aMeHa nepeMeHHON M UHTETPUPOBAHUE 110
4yacTsIM B HEONPECIICHHOM HHTErpajle.

IIpakTrueckoe 3ansaTue. IHTerpupoBaHue BbIpaKEHUH,
COJIepKalIiX KBaJIPaTHbIA TPEXWIEH.

[TpakTrueckoe 3ansaTue. MIHTerpupoBaHue paloHaibHbIX 1poOeil u
IPOCTEHIINX UPPALMOHAIBHOCTEMN.

[TpakTideckoe 3ansaTue. IHTErpupoBaHUE TPUTOHOMETPUUECKUX
byHKIHIA.

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYILIEMY
KOHTPOJTIO,

M3y4eHUE JAOMOIHUTEIHHOTO MaTepraa, BBIMOJIHEHNE JOMAITHUX
3aJlaHUH U

pacyeTHO-rpaduuecKkux padoT.

Paznen 10. OnpenesieHHbIH HHTErpaJj

12

Jlexuus. 3agauu, NPUBOSAIIUE K TIOHATHIO ONPEIEICHHOTO
uHTerpana no ¢urype. OnpeaeneHHbli HHTErpa Mo GUrype u ero
cBoiicTBa. ['eomerpuueckue u puznyeckue npuioxenus. opmymna
Hrprorona-JleliOnuna. 3aMmeHa nepeMeHHOM, UHTErPUPOBAHUE 10
YacTsIM.

Jlexums. [TpubnmxeHHOE BRIYUCICHUE ONPEEICHHOTO HHTETpaa.
['eomeTpuyeckue u pU3nIECKIe MPUIOKESHHSI ONIPEIEICHHOTO
WHTEerpasa (BbIYUCIeHUE TIOMAeH TIOCKUX Puryp, o00beMoB Tel
BpAIlleHUs U ATUHBI TYTH).

HecoOcTBEHHBIE HHTETPAIEL.

[Ipaktuueckoe 3anstue. OnpeneneHHbil uaTerpan. @opmyna
HrroTona-JleitGruma. Metos 3aMeHbI TepeEMEHHOM, METO]T
HHTETPUPOBAHMS 11O YACTSIM.

[TpakTrueckoe 3austue. ['eomerpuueckue u puznyeckue
MPUIIOKEHUS OTPEAeNIEHHOTO HHTErpaia (BRIUMCICHHE TIIoaaen
IUIOCKHUX (UTYp, 00BLEMOB TEJI BpaIlleHUs M JUTHHEI JIYTH).

HpaKTquCKOC 3ansaTHe. HecoOCTBeHHBIE HUHTCTpAJIbI.

3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PTP

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJIrOTOBKA K TEKYIIEMY
KOHTPOJTIO,

W3YYEHHUE JOTMOIHUTEIHHOTO MaTepraa, BEIMOTHEHUE TOMAITHUX
3aJaHud U

pacueTHO-TpadUIECKUX PadoT.
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Pa3znen 11. Inddepennnaibiblie YypaBHEHHUS
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Jlexums. 3agaun, nmpuBosnre K qudepeHnnaabHpIM
ypaBHeHUsiM. OcHOBHbIE TOHATHS. Teopema u 3agava Komu.
Juddepenunansusie ypaBHeHus | mopsiyika: ¢ pa3aensomuMucs
NepeMEHHBIMH, OJTHOPOIHbIC, TUHEHHBIC, ypaBHeHUs bepHyu.
HMuddepenunansusie ypaBHeHus 1l mopsiaka, OCHOBHbIE TOHATHSL.
Teopema Kowmn. HayanbHble 1 KpaeBble yCIOBHSL.
Huddepennmanbupie ypaBHeHus 11 mopsiaka, T0MyCcKaroIme
noHrkeHue nopsaka. [lonstue o quddepeHmanbHbIX ypaBHEHUIX
BBICIIUX MOPSIKOB.

Jlexuwmst. JIuneitabie muddepennuansabie ypasaenus 11 mopsiaxa,
ocHOBHbIE NoHATHA. Teopema Komn. JInHeiiHbIe OAHOPOAHBIE
muddepennmanbabie ypaBHeHus 11 mopsaka. Onpenenurens
Bponckoro. JIuneiinas 3aBucuMocTh GyHKIUNA. Teopema o
CTpYKType o01iero penienus. JIMHEHHbBIE OHOPOTHBIC
muddepeHIanbHble YPaBHEHUS C TIOCTOSIHHBIMU

ko3 unrenTamu. XapakTepucTudeckoe ypaBHeHue. Tpu cirydast
KOpHEH XapaKTepUCTHUECKOTO ypaBHeHUs. JIuHeiiHbie
HEOJHOPOAHbIE TU(PepeHIINaTbHbIE YPaBHEHHS BTOPOTO MOPSIKA,
TeopeMa O CTpyKType oO1iero pemienus. MeTo1 HeorpeeIeHHbIX
K03 PHUIMEHTOB PEUICHNUs JINHEHHOTO HEOTHOPOIHOTO

b depeHIaTbHOTO YPaBHEHUS ¢ TOCTOSTHHBIMU
Kod(purmenTamu. MeTo 1 BapHaiuy POrU3BOIBHON MOCTOSHHOM.
[TonsiTue o cucremax nuddepeHIanbHbIX ypaBHEHUH. Pemenue
HOPMAaJIbHBIX CUCTEM YpaBHEHUH MEPBOT0 MOPSAKAa METOAOM
MCKJIIOYCHHS] HEU3BECTHOM.

[TpakTrueckoe 3austue. Juddepennmanbupie ypaBHEHUS IEPBOTO
NOPSJKA: C Pa3AEIAIOUIMMUCS IEPEMEHHBIMHU, OJJHOPOIHBIE
muddepeHManbHble ypaBHeHUs. JIunelinble quddepeHnnanbHble
YPaBHEHHUS IEPBOTO MOPSAIKA.

[TpakTrueckoe 3austue. Juddepennuanbapie ypaBHEHHUSI BTOPOTO
NOPSIKA, JONYCKAIOIINE IOHMKEHUE TTOPsIIKA.

[TpakTueckoe 3angatue. JIMHEHHbIE OAHOPOIHBIE
TuddepeHImaIbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU
Kod¢umeHTamMu. XapakTepuctuieckoe ypaBHeHnue. Tpu ciyuas
KOPHEW XapaKTepUCTUUECKOTO YPAaBHEHMUSL.

IIpakTrueckoe 3aHsaTHE. JINHEWHBIE HEOTHOPOIHBIE
muddepeHIanbHbIe YPaBHEHUS C TTIOCTOSTHHBIMU
ko3 dunmenTamu. PeneHne cucTeM JIMHEHHBIX YPaBHEHUH.

3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJIrOTOBKA K TEKYIIEMY
KOHTPOJTIO,

W3YYEHHUE JOTMOIHUTEIHHOTO MaTepraa, BEIMOIHEHHE JOMAITHUX
3aJaHui "

pacueTHO-IpadUIECKUX PadoT.

Paznen 12. UucjaoBble H GYHKIIMOHAJIBHBIE PSI/IbI

12

Jlekuus. Yucnoseie psiabl. CXOAUMOCTh U CyMMa psJia.
HeobxonuMmelii nmpuzHak cxogumoctu. CBONCTBA YHCIOBBIX PSIOB.
Hocrarounsie npuzHaku psaaoB Jamamo6epa, Ko, nHTErpanbHbIi
npusHak. [IpusHaku cpaBHeHus. ['apMoHHUecKuii, 0000IIeHHBIN
TapMOHHWYECKUN, TEOMETPUUYECKUAHN DAL

Jlexnust. 3Hakouepenyromuecs psabl. [Ipusnak JleiiGHuma.
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3HaKonepeMeHHbIe psiibl. AOCOIIOTHAS U YCIOBHAS CXOIAUMOCTb.
OynkuuoHanbHble psnpl. Ctenennsie psabl. Teopema AGens.
Paguyc n 0651aCcTh CXOJUMOCTH CTEIEHHOT'O

[TpakTueckoe 3ansaTue. Yucnossie psiabl. OCHOBHBIE TOHATHS. 2
[Tpu3naku cxoauMOCTH YncIOBbIX psaoB (lamambepa, Koy,
CpaBHEHHS, UHTETPAJIbHBIN TPU3HAK).

[IpakTrueckoe 3aHsaTHE. 3HaKOTIEpeMEeHHBIC bl [Ipu3HaK 2
JletiOuuua. YcioBHas 1 aOCOIIOTHAS CXOAUMOCTb.
[Tpaktrueckoe 3anstue. Crenennsie psiapl. O0JaCTh CXOIUMOCTH. 2

Panpl Telnopa n MaknopeHa.

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

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4eHHeE JAOMOIHUTEIBHOIO MaTepraa, BEIIOJTHEHUE TOMAIIHUX
3aJaHuN U

pacyeTHO-IrpaduuecKkux padoT. 3

WNHas xoHTakTHAst paboTa: BHIIOJHEHUE KOHTPOJIBHOM paboTHI, 0
3a4eT

Pasnen 5. METOJMYECKUE VKA3AHHS JUISI OBVYAIOLIMXCS TIO0 OCBOEHMIO
JIACHTUTUIMHBI

N3y4deHne gncumnnuuel b.1.1.7 "MatemaTtuka" pekomeHayeTca HadaTb C O3HAKOMITEHUS C
paboyen nporpamMmon, ee CTPYKTYpPOW MU coaepxaHnmem pasgenoB. YYebHbi maTepuan
CTPYKTYpPMpPOBaH,  M3y4YeHMe  OUCUMUNIIMHBI  OCYLWIECTBMASAETCA B TEMaTUYeCcKoun
nocrnenoBaTeNibHOCTU.

3aHATUSA NEKLMOHHOro Tuna AarT cucTeMaTU3MpoOBaHHbIE 3HAHUS No gucumnnuie b.1.1.7
"MaTemaTunka", KOHUEHTPUPYIOT BHMMaHUE Ha Hambonee CrOXHbIX U BaXHbIX BOMPOCaX.
Bo Bpemsi NEKUMOHHbLIX 3aHATUM PEKOMEHAYETCS BECTM KOHCMEKTMPOBaHME Yy4ebHOoro
mMartepuana; obpaiwiatb BHUMaHne Ha OOpMYNMPOBKN N KaTEropun, packpbiBatoLmne cyTb
npobnembl, SBAEHUS WNUM npouecca; 3aduKcMpoBaTb BbIBOAbI W NpaKTU4ECKMe
pekoMeHagauuu.

MogroToBka K 3aHATUAM CEMWHAPCKOrO TuMNa BKIOYAET O3HAKOMSIEHME C MflaHOM
npakTnyeckoro (labopaTtopHoro) 3aHATUSA; paboTy C KOHCMEKTOM FEKUWIA, BbINOSTHEHME
AomMallHero 3agaHua, paboty ¢ yd4ebHoM u  yd4eBHO-MeToauYecKon nuTepaTypou,
Hay4YHbIMW  U3OAHUAMM U JNEKTPOHHbIMKM  ObpasoBaTesibHbIMU pecypcamu,
pekoMeHAoBaHHbIMM  pabodenn nporpammon aucumnnuubl  b.1.1.7 "MaTtematuka".
CogepxaHue camocTtosTenbHOn paboTbl onpegensietca paboyen nporpaMmmon
ancuunnuiel 6.1.1.7 "MatemaTuka", OUEHOYHbIMM U METOANYECKMMU MaTepuanamm,
3ajaHnaMM U yKasaHuamMu npenogasatend. CamocTtosiTenbHass pabota  MoOXeT
OCYLLECTBNATLCA B ayAUTOPHON N BHeayauTopHOM dopMax. QpdpeKkTMBHLIM CpeacTBOM
OCYLLECTBMNEHNA CaMOCTOATENbHOM paboTbl SIBNSIETCA 3MEKTPOHHAS WMH(OPMAaLMOHHO-
obpasoBaTtenbHass cpefa yHuBepcuteTa, KoTopas  obecneyuBaeTr  [OCTyn K
obpasoBaTtenbHOM Nporpamme, paboyen nporpamme gucumnnuiel 6.1.1.7 "MatemaTtuka",
K 9NEeKTPOHHbIM OMBANOTEYHbIM cucTemMam, npodeccuoHanbHbIM 6a3amM AaHHbIX U

NHGOPMAaLNOHHBIM CNpaBOYHbIM cucTemam.
N3yyeHne pucumnnuHbel b.1.1.7 "Martematmka" BKOYAET BbINOSIHEHNME pPACYETHO-
rpadpuyeckon paboThbl, KOHTPOJSIbHON paboThbl.

lMepuoanyHocTb nNpoBedeHus, (POpMbl TeKyLlero KOHTPOMNs YCneBaemMoCTH, cuctema
OLEHMBaHNA XO4a OCBOEHMS AOUCUMNNUMH npeactaBneHbl B paboyer nporpamme.
dopmon NpomMexyToyHon aTTectaumm no aucumnnuHe b6.1.1.7 "Matematuka" asnsaioTca
3a4ET 1 3K3aMEH.



Pa3nen

6. MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

NeNe
/o

Cnucok ucnoip3yeMon JTUTepaTyphbl

KomnnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUM, UMEIOIINXCS B

OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHUA

[Mucemennsiid, Amutpuii TpopumoBuu. KoHCeKT nekuii mo
BbIciIei Matemaruke [Tekcrt] : [momnbii Kype nekmuit] / . T.
[Mucemennsnii. 9-¢ m3n. Mocksa: Atipuc-Ilpecc, 2010. - 602,
[17 c. ISBN 978-5-8112-4073-9. Dx3emmiaapsl: Bcero 119.

119

COopuuk 3amay mo Beicmied Marematrnke [Tekct] c
KOHTPOJBbHBIMU pabOTaMU : PSIIbl U MHTETPAJIbl, BEKTOPHBIM U
KOMIUICKCHBIM ~ aHanmu3, auddepeHIraibHble  ypaBHEHUS,
TEeOpHUs BEPOATHOCTEH, OMEpallMOHHOEe HCYHUCIIeHue. 2 Kypc /
K. H. Jlyary [u ap.] ; mox pen. C. H. denuna. 7-e uzn.
Mocksa: AMPUC-TIPECC, 2011. - 589, [1] c. ISBN 978-5-
8112-4074-6. Dx3emmurapsl: Bcero 140.

140

COopHuk 3amad mo BbIcHIed Maremathke [Tekcrt] c
KOHTPOJIBHBIMU paboTamu JIMHENHas anreopa,
aHaIMUTUYecKass TEeOMETPHs, OCHOBBI MaTeMaTH4eCKOro
aHanu3a, koMmriekcHsle yncna. 1 kype / K. H. Jlynary [u ap.].
9-e u3n. Mocksa: Aiipuc-IIpecc, 2011. - 574, [1] c¢. ISBN 978-
5-8112-4389-1. Dx3emiuspsl: Bcero 77.

77

[MIunaues, Bukrop CemenoBuu. Kypc BbICIIEH MaTeMaTHKH :
yue0. s crynenTos By3oB / B. C. llunaues ; nog pexn. A. H.
TuxonoBa. 4-¢ u3n., ucnp. M.: Onukc, 2009. - 599, [1] c.
ISBN 978-5-488-02067-2. Dx3eMmsipel: Bcero 111.

111

unayeB, Bukrop CemeHoBHY. 3afauyHUK IO BBICHIEH
marematuke [Tekcr] : [yue0. mocobue mis By3oB] / B. C.
Munaues. 1U3a. 9-e, ctep. M.: Boicmias mkomna, 2009. - 303,
[1] c. ISBN 978-5-06-006145-1. Dx3emmuisipsl: Bcero S1.

51

bepman, I'. H. COopHuk 3aaay mo Kypcy MaTeMaTH4ecKOTro
aHanu3a [OnextponHbii pecypc] / bepman I''H. 10-e u3n.,
crepeorurn. MockBa: Jlanp, 2023. - 492 c¢. ISBN 978-5-8114-
9878-9.

https://e.lanbook.com/book/3
86402

Knerenuk, [laBun BukrtopoBuu. COOpHHK 3amad Mo
aHanuTu4eckoil reomerpuu [Tekct] : [yue0. mocoOue s
BTy30B] / JI. B. Knerenuk ; nmox pen. H. B. E¢umona. 17-¢
3., crep. CII6.: TIPO®ECCUSA, 2004. - 199 c. ISBN 5-
93913-037-2. Dx3eMmusipel: Bcero 109.
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OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PE

CYPCBI

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

Hayunas snekrponnas 6ubnuorexa «KubepieHUHKa»

http://cyberleninka.ru

CUCTEMBI

I[TPOPECCUOHAIJIBHBIE BA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CITPABOYHbBIE

CrnpaBouHo-nipaBoBas cucreMa KoHcynpTanT+

http://www.consultant.ru




2. |(IIpodeccronanbHbIe ClpaBOYHBIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHHYECKast 6a3a v MPOrpaMMHOE 00eCTICUeHUE

NeNe | Ayauropuu st npose- | IlepeueHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pado-
ThI U IIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM

aTTecrannn
1. 241 (1) Kommuiekt yue6HoM Mebenu (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenr
Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurexr 110
A pCIICHUSA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kpurepun onieHHBaHNS HHAMKATOPOB JOCTHIKEHUS KOMIIETEHIIMN HAIPaBJIEHBI HA!

- YCBOGHME TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueil mporpammoii;

- YMEHHE u3jaraTb MaTepuana (YeTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOr0 MaTepuania);

- YMEHHE IPUMEHATHh TEOPETUUECKUE 3HAHMS IPH PEIICHUH NPAKTUYECKUX 3aJaHU.

IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH [Ixama
Kpurepun oniennBanus
JJIEMEHTOB OLICHUBAHHUS
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HaHUsS OCHOBHOIO MarepHaia,|3auTeHo
YpOBEHb MPOSIBISIET yMEHUE JIOTUYHO €ro usjaraTb, HO MOXKET
JONYCKaTh ~ HETOYHOCTM B H3JIOKEHMHM  MaTepuana,
HEJO0CTAaTOYHO TMpaBWIbHbIE (OPMYITUPOBKH, HCIIBITHIBAET
3aTPYJHEHUS B BBINIOJIHEHUH IPAKTUYECKUX 3aJaHUM

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTpOJIb yCIEeBaeMOCTH oOecredyrBaeT OICHHMBAaHHE XO0Jla OCBOEHHUS JUCIUILIMHBI
(MOzyJisl) M IPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOIMU PEHTHHTOBOTO KOHTPOJSI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHMIUIMHBL. [lOpsOK COCTAaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TIPOBEJICHHST IPOIENyphl OLEHUBAHHUA BUAOB JIEATENBHOCTH  OOy4aromuxcs,
HalpaBJIECHHBIX HAa OCBOCHHME 3HAHUH, YMEHHI, HAaBBIKOB M/ WJIM OINbITA JAEATEIBHOCTH, IO
HaAKOINUTEJIbHOW cucTeMe B Oanjiax ycTaHaBiIMBaeTcs mojoxeHueM o cucreme PUTM B OI'BOY
BO «II'TY»




7.2. IlpoMexxyTouHast aTTeCTaIsl 00yJaronuXCst
[IpomexyTouHast aTTecTanus oOydYalOIUXCsSl HANpaBlieHA HA OIICHUBAHHUE PE3YyJbTATOB OOYUCHUS
M0 TUCIUILIMHE (MOAYJII0) U MPOBOJUTCS C UCIIOJIb30BaHKUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THUHOBBIX KOHTPOJIBHBIX 3alaHUii W3 0a3bl (OHIA OIEHOYHBIX CPEACTB II0
00pa30BaTeNIbHON NpOorpamMmme.

1 cemectp

KoHTponbHasa pabora Nel

1. Bbiuncnure onpeaenutenb

2. Hailgute matpuuy, o6paTHYIO SaHHOM

3. PewunTe cuctemy metogom layca

KoHTponbHasa paboTa Ne2

1. Tanbl koopauHaThl BepminH TpeyroabHuka ABC. Haiitu: 1) nimmny croponst BC; 2) ypaBHenue
Junun BC; 3) ypaBHeHue BBICOTHI, IPOBEIEHHOI U3 TOUKHU A; 4) BeJu4nHy yria B; 5) cucremy
HEpPaBEHCTB, onpenesiiomyio Tpeyroabank ABC. Chaenars yeprex. A (6,2), B (30,-5), C (12,19)

2. Janbl koopauHaTel Bepmnn nupamuga ABC/. Tpebyercs naiitu: 1) ninuny pedpa AB , 2) yroa
Me:xkay peopamu AB u AJl, 3) npoexknuio Bektopa AC Ha BekTop A/l , 4) ypaBHeHue npsimoii AB, 5)
ypaBHenue miockoctu ABC,. Cnenatb ueprex. A (3,1,4); B (-1,6,1); C (-1,1,6); D (0,4,-1)

KoHTponbHana pabora Ne3
1. Boiuncaute npegenbl
2. Uccnepyiite GYHKLMIO HA HENpepbiBHOCTb

3. Haiigute nponsBoaHyto GyHKLUM B TOUKeE

2 cemecTp

KoHTponbHana pa6ota 4

1. Haiigute obnactb onpepeneHns GpyHKUUM ABYX NepeMeHHbIX
2. Hailigute yacTHble NPOM3BOAHbIE NEPBOro U BTOPOro nopsaAKa
3. Hailgute rpagmMeHT U NPOM3BOAHYIO NO HAaNpPaB/eHUIO

4. Uccnepyiite GyHKLMIO Ha IKCTPEMYM

KoHTponbHana paboTa N5
1. Hait\puTte HeonpepenéHHbie MHTerpanbl
2. Haiigute uHterpan ot Apo6Ho-paunoHanbHon GpyHKLUM

3. Bblunucaute onpeaenéHHblie UHTerpanbl



4. Haiigute nnowaab GUrypbl, orpaHUYEeHHON IMHUAMM

KoHTponbHana paboTa N26.

1. Pewute guddepeHumnanbHbie ypasHeHUa 1 nopagka

2. Pewute guddepeHumnanbHbie ypaBHEeHUA 2 nopaaKa

3. Hailgute obwee peweHne gudpdepeHunanbHOro ypaBHEHUA € NOCTOAHHbIMU KO3 PuumeHTamm

KoHTponbHasA paboTa Ne7.

1. Uccnepyiite psaabl HA CXOAUMOCTb

2.HaiiguTe obnactb cxoguMocTu paga

3. Bbluucaute uHterpan

[lepedyeHb BOMpOCOB AJis MPOBEACHUS IPOMEKYTOUHOM aTTECTAIlUU
1 cemecTp

Bonpocbl gnsa ak3ameHa

1.
2.

10.
11.
12.

13.
14.
15.
16.
17.
18.

YTto Takoe onpe,qenMTenb? Mpw Kakmx I'Ip606pa3OBaHVI$|X Benn4ynHa onpegenntena He MeHsieTca?
B kaknx cnydadax onpenenntenb paBeH HyI'IPO? Yrto cnenyet U3 paBeHCTBa onpenenntensa HyJ'IIO?

[aiiTe onpegeneHne MuHopa 1 anrebpanyeckoro AoNonHeHUs anemMeHTa onpegenutens. Cgopmynupyite
npaBuIo BbIYMCIIEHUS ONpeaenuTens.

Kak ocyLLecTBNAKTCS NMHENHbIE onepaunm Hag maTpyuamm?

Kak nepemHoxatotca ase maTpumupbl? CBOWCTBa NPON3BEAESHNS MaTPULL.

KakoBa cxema HaxoxaeHust obpaTHom MaTpuubl?

[ainTe onpegeneHns peLleHns CUCTEMbI NMMHENHbIX anrebpanvyecknx ypaBHEHWN.

PacwumndpyinTte NOHATUSA «COBMECTHAsI», KHECOBMECTHAsI», «onpeaenéHHasa», «HeonpeaenéHHas» cCUcTeMsl.
Hanuwwute dopmynbl Kpamepa. B kakom cnyyae oHM npumMeHnMbI?

YT0 HasbiBaeTca paHrom matpuubl? Kak oH HaxoguTca?

Cdohopmynupyrite Teopemy KpoHekepa — Kanennu.

Mpu KakMx yCrnoBmsAX cucTema fMMHENHbIX anrebpanyecknx ypaBHEHU MeEeT MHOXECTBO pelleHnii? Korga oHa
UMeEeT eAMHCTBEHHOE peLueHne?

Onuwwute meTop Maycca pelueHnsi CUCTEM NUHENHBIX YpaBHEHWUN.

Kakne HensBecTHble Ha3biBaloTCA CBOOOAHBLIMU, a Kakue 6asnucHbIMn?

Kakne oco6eHHOCTM peLLeHnst OQHOPOAHbLIX CUCTEM JIMHENHbIX anrebpanyecknx ypaBHeHun Bol 3HaeTe?
Kak ctpouTcsa doyHaameHTanbHasi cuctema peLueHnin?

Kak BbINOMHATCS NUHEHbIE onepaunmn Hag BekTopamu? KakoBbl CBOWCTBa 3TUX onepaumn?

Kakune BekTopa Ha3bIBalOTCH IMHENHO 3aBUCMMbIMU, @ Kakne FIMHENHO HEe3aBUCUMbIMWN?



19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.
43.
44,
45.
46.
47.
48.

49.

50.

Yto Takoe 6asmc? Kakvue Bektopa ob6pasyoT 6a3nc Ha NnockoCcTh U B MPOCTPAHCTBE?
Kakon 6a3nc HasbiBaloT EeKapTOBbLIM?

Uto Takoe koopAnHaThl BekTopa?

YT0 HasbIBaeTCsA ckanapHbIM Npon3BeAeHNeM BEKTOPOB? KakoBbl ero ceoctea?
YT0 Ha3biBaeTCA BEKTOPHBLIM NPOU3BEAEHNEM BEKTOPOB? KakoBbl ero cBoncTea?
YT0 HasbIBaeTCa CMeLLaHHbIM Npou3BeaeHneM BeKTopoB? KakoBbl ero csoncrasa?

3anuwnTe B BEKTOPHOW U KOOPAMHATHOM hopmax yCrnoBms KONMMHEApHOCTW, OPTOrOHaNbLHOCTH 1
KOMMNNaHapHOCTU BEKTOPOB.

Mpsimasa nuHMAa Ha nnockocTu, eé obLuee ypaBHEHNE.
[ainTe NoHATME HOPMArbHOIO U HaNpPaBnAOLLEro BEKTOPOB NPSIMOM Ha MIIOCKOCTU, YIMOBOro kKoadduumeHTa.
3anuwunTte pasnuyHbie BUAbLI NPSMON U YKaXXUTe reOMeTPUYECKMIN CMbICH NapameTpoB ypaBHEHMS.

3anuwunte ycnoBuA napannenbHOCTU U nepneHanKyrnapHOCTU NPAMbIX Ha NIOCKOCTU B Clly4vae pa3ninyHbIX
BMAoB ypaBHeHVIVI npAMbIX.

Kak HanTu Touky nepeceyveHns nNpAMbIX Ha NNOCKOCTN?

Kak BblyMcnsieTcs paccTosiHie OT TOYKM 40 MPSIMOM Ha MIOCKOCTN?

[JanTe onpegeneHve annunca v 3anvlumTe ero KaHOHNYECKoe ypaBHEHWe.

[Hante onpegenenHve runepbonbl 1 3anumMTe eé KaHOHNYECKOe YpaBHEHNME.

[anTe onpegeneHune napabonbl 1 3anuwmTe e€ KaHOHWYeCcKoe ypaBHEHME.

M3noxwnTte cxemy npveeaeHuns obLLero ypaBHeHNs KPMBOW BTOPOTrO NMopsiaka K KAHOHUYeCKoMY BUay.
[ainTe noHATME NONSPHON CUCTEMbI KOOPAUHAT.

OnuwunTe napameTpu4eckuii cnocod NOCTPOEHNS MUHWI Ha NIIOCKOCTY.

MnockocTb, eé obLee ypaBHEHME.

Kak onpegenseTcsa B3anMHOe pacnonoxeHue nnockocten? 3anuwnte ycnoBua napannenbHOCTUn n
nepneHankynapHoCcTu NIOCKOCTEN.

Kak BbluMCnsieTca paccTosiHME OT TOYKM OO NIIOCKOCTU?

3anunwmnTe pasnuyHble BUabI ypaBHeHI/IIZ NPSAMON B NPOCTPaAHCTBE M NOSICHUTE CMbICI NapaMeTpoB, BXOAALLNX B
YpaBHEHUA.

MN3noxuTte cxeMy npuBeAeHUst OGLLUX YPaBHEHUIA MPSIMON K KaHOHUYECKOMY BUAy.
Kak onpefenuTb B3avMHOE pacnornoXeHne NpsiMbiX B MPOCTPaHCTBE?

Kak BbluMCrnSieTCs paccTosiHUe OT TOYKM [0 NPSIMOWA B MPOCTPaHCTBE?

Kak onpenenuTb B3avMHOE pacnornoXeHue NpsiMol U MIocKocTn?

Kak uieTcs Todka nepeceyveHust NpsiMOM U MIocKOCTU?

HasoBuWTe NOBEpXHOCTM BTOPOrO NMopsiaka U HanuLwMTe UX KAHOHUYECKWUE YPaBHEHMS.

Apvlcbmemqecwle onepaunn Haa BeweCTBeHHbIMUN YNCaMn N UX ynopagodeHne. Hel'lpeprBHOCTb MHOXeCTBa
BeLlleCTBEHHbIX Yucern.

OrpaHI/I‘-IeHHbIe 4YncrnoBble MHOXeCTBa, MakCUMMyMbl, MUHUMYMblI. CumMBOInblI MaTeMaTUYECKON NOMUKK, UX
ncnornb3oBaHUe.

Yuncnoeasa nocnenoBaTenbHOCTb. Onpep,eneHme, crnoco6bl 3agaHus, apmpmemqecme nencreus,



orpaHun4yeHHble N HeorpaHM4eHHble YNCIoBbIe nocnenoBaTesibHOCTU.

51. BeckoHeuHo manble n 6eckoHevHOo Gonbluve nocrnegoBaTeNbHOCTU: onpeaeneHns 1 X OCHOBHbIE CBOMCTBA.

52. Cxopaswmecs nocnegoBaTensHocTW. [peaen YicnoBor NocrneoBaTeNbHOCTY.

53. MOHOTOHHbIE NOCMEeAoBaTENLHOCTY.

54. ®PyHKUMA, cnocobbl 3agaHus. Obnactb onpegeneHnsi. ObnacTtb 3HadeHui. MepunognyHocTb. Mpadmk dyHKUMK 1
ypaBHeHue rpaduka dyHKLMN.

55. Knaccudukaums dyHKumn. YeTHble, HeYeTHble OYHKLNN.

56. BeckoHe4HO Manas yHKUMS B TOYKE.

57. CaoiicTBa 6€CKOHEYHO MarnbiX (PYHKLMIA.

58. Mpenen gyHKUMM B TOYKE.

59. CaoiicTBa npefenoB OyHKLMNA.

60. BeckoHe4vHo 6onbluas dyHkuusi. CBsisb 6ECKOHEYHO Marnon 1 6eCKOHEYHO BOMbLLOW OYHKLWIA.

61. MepBbIi 3ameyvaTensHbIn Npegen. Cneacreus.

62. BTopoii 3amevaTenbHbIi npeaen. Cneacreums.

63. PackpbITie HeonpeaeneHHOCTEN.

64. OfHOCTOPOHHUE Npeaernsi.

65. HenpepblBHOCTb (hyHKUMM B ToUke. Knaccudukauus Todek paspbisa.

66. OnpepgeneHve Npon3BoaHON. FeoMeTpUYeckmnii CMbICi NPOU3BoAHON. PU3NYeCKnii CMbICI NPOU3BOAHON.

67. OcCHOBHbIe MpaBuna BbIYMCIEHWSA NPOM3BOAHBIX 1 AnddepeHumanos.

68. MpaBuno anddepeHUnpoBaHns CrOXHON OYHKLIMN.

69. Tabnuua npon3BoaHbIX.

70. Mpon3BoaHbIe BbICLUNX MNOPSIAKOB.

71. MexaHu4decknin cMbiCcn BTOPO NPON3BOAHON.

72. MpunoxeHne auddepeHumnana K NPUGNNKEHHBLIM BbIMUCIIEHNSIM.

73. Mpaewuno Jlonutans packpbiTUA HeonpeaeneHHOCTeN.

74. HocTato4yHble npusHaku (YCrnoBust) MOHOTOHHOCTM AndpepeHumMpyeMon yHKLUN.

75. Touykm akcTpemyma u aKcTpemym pyHKkumn. Heobxoamnmoe ycnosue akcTpeMyMa auddepeHumnpyemoi
PYHKLMN.

76. [ocTato4Hoe ycrnoBue akcTpemyMa avddepeHumnpyemon yHKLUN.

77. BbinyknocTb u BOrHyTOCTb rpadmka dyHkuun. Todkm nepervnba.

78. AcumnTOTbI rpachmka pyHKUMN: BEPTUKANbHbIE, TOPU3OHTANbHbLIE, HAKITOHHLIE.

79. O6wasn cxema uccrnegoBaHus yHKUMK. MNocTpoeHne rpacdnkoB yHKLNA.

2 cemecTp

Bonpocbl ansa 3aveTta

1.
2.

Uto HasbiBaeTcs pyHKUMen ABYyX U Bonee nepeMeHHbIX. YKaxuTe cnocobbl X 3agaHus.

O6nacTb onpefeneHus yHKUMU ABYX M TPeX NepeMeHHbIX. Kak oHa nsoGpaxkaeTcsl reoMeTpudeckn?



10.
11.
12.

13.
14.
15.

16.

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.
33.

Mpaduk yHKLMM OABYX NEepeMEHHbIX.

Mpenen dyHKUMM OBYX NEPEMEHHBIX B TOYKE.

HenpepblBHOCTb PYHKUMM ABYX NEePEMEHHbIX. TOUYKM 1 NUHUM pa3pbiBa PYHKUMM ABYX NEPEMEHHBbIX.
YT0 Ha3bIBaeTCA YacTHbIM M NOMHbIM NpupaLleHnemM yHKUUn?

[ainTe onpegeneHne 4acTHbIX MPOM3BOAHbIX. Kak BbIMMCNSIOTCS YacTHbIE NPOM3BOAHbIE?

KakoB reomeTpuyeckuin CMbICN YaCTHbIX NPON3BOOHbIX.

OunbdepeHuupyemble yHKUMK. MonHbI AnddepeHumnan yHKUMM ABYX NEPEMEHHBbIX.

Ero npunoxeHns K npubnmxeHHbIM BbIYUCIEHNAM.

YacTHble npon3BoaHblE BTOPOro nopsiaka. PaBeHCTBO CMeLLaHHbIX YaCTHbIX MPOU3BOOHbIX.

SKCTpeMyM yHKUMM ABYX NepeMeHHbIX. HeobxoamMMble N 4OCTaTOUHbIE YCNOBUS 9KCTPEMyMa OYHKLMW OBYX
nepemMeHHbIX.

[MoHATMe KomMNekcHoro yncna. FeomeTpmquKaﬂ WUHTepnpeTauma KOMNJIEKCHOro yncna.
MO,D,yJ'Ib N apryMmeHT KOMNNeKCHOoro 4mcna. KOMI'IJ'IEKCHO-COI'Ipﬂ)l(eHHbIe vyucna.

Anre6paunyeckasi popma 3anmncu KOMMMIEKCHOro Yncna. JencTeus Hag KOMNIEeKCHbIMU Yucnamm B
anreGpanyeckoii hopme. Onepauust ConpsiKeHus.

TpuroHomeTpuyeckas dopma 3anncy KOMNNEKCHoOro yncna. fencrtena Hag KOMNAEeKCHbIMU Yucnamm B
TPUrOHOMETPUYECKOW hopMe.

MokasaTenbHasa hopma 3anmcK KOMMMIEeKCHOro Ymicna. [lenctens Hag KOMMMIEeKCHbIMU Yncnamm B
nokasaTenbHoWn chopme.

BosBegeHne KOMMNNEKCHOro YyMcna B CTENEHb.

YT0 HasbiBaeTcs nepBoobpa3sHoi gaHHoW yHKUMM? Teopema o nepeoobpasHbix. [lante onpeneneHve
HeonpeaeneHHoro nHTerpana. B yem cocTonT ocHOBHast 3agava MHTErpanbHOro MCYNCNEHNA?

KakoBbl OCHOBHbIE CBOWCTBa HEONpeaeneHHoro nHTerpana? Tabnvua OCHOBHbIX UHTErparnos.

OnuwunTe MeToa 3aMeHbl NEPEMEHHON B HEONPEAENEHHOM UHTErpane.

MeToa MHTerpMpoBaHus No Yactam. HazoBuTe knacchl yHKLUMIA, MHTErPUPYEMBIX MO YacTAM.

PasnoxeHne MHorouneHa Ha NMHerHbIE N KBagpaTHble MHOXWUTENN C AeNCTBUTENbHBIMU KO3 dULMEeHTaMu.
OnpepenexHne KpaTHOCTU KOPHS MHOTOYSIEHA.

PasnoxeHue paunoHanbHon Apobu Ha Lienyt YacTb U aremMeHTapHble Apobu.

Kakne gpobu HasbiBaoTCA NpocTenwnMn? VHTerpyupoBaHe npocTenlmx paunoHanbHbIX opobei.

Kak pa3noxutb NpaBunbHyr0 paumMoHanbHyo opobb Ha npocTenne?

MHTerpupoBaHmne apo6Ho-paLmoHanbHbIX yHKLWNA.

3afaum, NpyMBoAsLLME K MOHATUIO ONpeAeneHHoro nHTerpana (3agaya o macce urypel, 3agada o nnowaam
KPVBOIMMHENHON Tpaneuum).

[MoHsATHE MHTerpansHoW cyMmMbl. ANropuTM ee coctaBnenuns. OnpegeneHne onpeaeneHHoro HTerpana no
OTpe3Ky. YCroBue ero CyLeCTBOBaHUS.

reOMeTpMHeCKMVI CMbICIT onpeaeneHHOoro nHTerpana no oTpesky.
DU3nNYECKUIn CMbICI onpejerieHHoro nHTerpana.

CeolicTBa onpefeneHHoro uHTerpana. Teopema o CpefHeM.
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OnpepeneHHbI HTerpan u ero BoluncneHve. ®opmyna HetoToHa-NenbHMua.
3ameHa nepemMeHHoI B onpeaeneHHoOM UHTerpare no oTpesky.
WHTerpmpoBaHue no 4acTsim B onpeaeneHHOM UHTerpare no oTpesky.

FeomeTpmquKme NpunoXXeHna onpegeneHHoro nHTerpana: Bbi4ucneHne nnowazaen ninocknx cbvlryp, OTTNHbI
ayrn, obbema Tena no M3BECTHbIM nonepeYvHbliM ce4YeHnaMm, BblHnCreHne obbema Tena BpaLleHua.

dursnyeckne n MexaHn4eckune NPUNOXeHNA onpeaeneHHoro nHTerpana. Beluncnexnme macc, koopauHat
LEeHTPOB TAXEeCTU, MaccC NITOCKUX obnacren.

HecobcTBeHHble nHTerpansl ¢ 6eckoHeYHbIMU Npeaenamu nHTerpuposanus (1-ro poaga).
HecobcTBeHHbIE MHTErpanbl OT HeorpaHWYeHHbIX YHKLMIA (2-ro poaa).

YT0 HasbiBaeTca AnddepeHumnansHbiM ypaBHeHnem? CchopMynmpynte onpeaeneHms nopsgka
anddepeHUManbHOro ypaBHEHUS], peLLEHNS ypaBHEHMS.

M3noxuTe meToabl pelleHns audpdepeHumanbHOro ypaBHeHUs NepBOro Nopsiaka: a) ¢ pasgensaowmmmncs
nepemeHHbIMU, 6) ogHopoaHbIX AnddepeHUManbHbIX YpaBHEHUN, B) NMUHENHBLIX AnddepeHumanbHbIX
YPaBHEHWI.

HanTe onpegeneHns obLlero n 4acTHOro pelueHn gnddepeHunansLHOro ypaBHEHUS.

B uem coctout 3agaya Kown? CchopmynupynTte 3agady Kowm reomeTpuyecku.

Cdopmynupyinte Teopemy Kowuu.

[avite reomeTpuyeckyto MHTEpnpeTauuno anddepeHumnanbHoro ypaBHEHNSA NepBoro NopsaaKa.

Kakos o6 Bua amgdepeHumansHOro ypaBHeHUs BTOPOro nopsaka v ero obuiero pelueHma?
Cdopmynupyinte 3agady Kowwu n teopemy Kowwm ans ypaBHeHMn BTOPOro nopsiaka.

ManoxuTe MmeToabl peLleHnid ypaBHEHN BTOPOro Nopsiaka, AONyCKatoLWmMX NOHWXKeHne nopsaaka (Tpu cnydas).

KakoB 06wt Bua ogHOpoaHOro anddepeHumanbsHOro ypaBHEHUS BTOPOro nopsiaka ¢ MOCTOSHHBbIMA
koacpuymneHtamm? Chopmynupynte Teopemy O CTPYKType OOLLEro peLueHust Takoro ypaBHEHNs.

CKONbKO M KaKMX KOPHEN NMEET xapakTepucTnyeckoe ypaBHeHne?

Kakon Bug nmeet obLiee pelleHne nMHENHOro OAHOPOAHOro AnddepeHUmMansHOro ypaBHEeHUS Ans KaXKgoro ns

Tpex CriyyaeB KOPHEN XapakTepUCTUYECKOrO YPaBHEHNSA?

KakoB 0611t BUA NMMHENHOrO HEOLHOPOAHOIo AuddepeHLMansLHOro ypaBHEHMS BTOPOro nopsiaka ¢
NOCTOSAHHbIMU Ko3thuLmeHTammn? ChopMynmpyinTe TEOPEMY O CTPYKTYpe OOLLEro peLleHns Takoro
ypaBHEHUS.

PelueHne nuHelHbIx HEOAHOPOAHbIX AnddepeHUmanbHbiX ypaBHeHUI || nopsiaka ¢ NOCTOSAHHBIMM
KoahduLmeHTamm co cneumanbHom NPaBon YacTbio.

PelwweHne cuctem nnuHenHblx gmddepeHumnanbHbiX YpaBHEHUN C NOCTOSAHHBIMU KO3 ULMEHTAMN.
Yucnosble nocnegosaTtensHocTW. Yncnoson psag. OCHOBHbIE NOHATUSA (CXOAMMOCTb, CyMMma 1 ap.).
Psa reomeTpudeckort nporpeccun. Cymma psija reoMeTpruyeckoi Nporpeccum.

Ocrtatok psga. OCHOBHble CBOWCTBA CXOAALLMXCA psaaoB. Heobxoammbln NpusHaKk CXOAMMOCTM.
CnepcTtBue, 4OCTATOYHBIN NPU3HAK PACXOAUMOCTU YMCITIOBbLIX PSAOB.

Psiabl ¢ nonoxmTenbHbIMK YrieHamu. [locTaTouHbIE NPU3HaKM CXOAUMOCTM 3HAKOMONOXNUTENbHbBIX PSA0B
(nepeuncnnTb BCe NPU3HaKK).

VMccnegoBaHme Ha CXxO0QUMOCTb PSAOB C MOMNOXMTENbHLIMY YneHaMu. MpusHaku cpaBHeHWs. OTanoHHbIe
yucnossble psabl. FapmMmoHuyecknii psg. O600LWeHHbIN rapMOHUYECKUIA pag.

WcenepoBaHne Ha cxoguMocCTb pPAOoB C NONOXNUTENbHLIMU YIleHaMW. I'IpmaHaK ,D,anaM6epa.



62. MccnenoBaHme Ha cxoQuUMOCTb PSAOB C NONOXUTENbHLIMY YneHaMu. PagukanbHbli U MHTErparnbHbIA NpU3Haky
Kowwn. CxoanmocTb 0606LLLEHHOr0 rapMOHMYECKOro psaa.

63. 3HaKOI'Iep9MeHHbIe pagbl. [JocTaTOYHbIN NPU3HAK CXOOUMOCTU 3HaKonepeMeHHbIX PpAA0B. Ab6contoTHasa n
YCInoBHaaA CXOOMMOCTb 3HaKonepeMeHHbIX pAaoB.

64. 3Hakouepeaytowimecs psagbl. MNMpuaHak JlenbHuuya. OctaTok 3HakouyepeayoLLerocs psiga u ero oLeHka.

65. CteneHHble pagbl. Teopema Abens. CTpykTypa obnactu cxoaMmMocTy cTeneHHoro psaa. WHTepsan v paguyc
CXOAUMOCTM cTeneHHoro psaa. CTpykTypa obnactn cxogMmMocTy 0606LLEHHOro CTeNEeHHOro psaaa.

66. HaxoxgeHne obnactu cxoaMMocTy CTEMNEHHOro psiaa.

67. PasnoxeHue dyHKUn B cTeneHHble paabl. Pagsl Tennopa n MaknopeHa. YcnoBus pasnoxnmocti oyHKLN B
psa Tennopa.

68. PasnoxeHue B psag MaknopeHa HEKOTOPbIX 3rieMeHTapHbIX PYHKLUIA.
3K3AMEHAIIMOHHBIN BUJIET Ne 0
1O JUCUHIJIMHE MATeMaTHKA
1. PaznoxxeHune BeKTopa 10 KOOpIUHATHOMY Oa3ucy. JImHeltHbIe oneparim
C BEKTOpPaMH B KOOPAMHATHOH (Gopme.
2. Teopembl @epma u Poss.
3. 3amaua 1.
4. 3amaua 2.
BUJIET Ne 0
1O JUCHHIJIMHE MAaTeMaTHKA
1. Metox MHTErpUPOBAHHUS TI0 YACTSM B HEOIIPEICIICHHOM HHTETpaJIe.
2. TeopeMbl CI0KEHUSI 1 YMHOKEHUS BEPOSTHOCTEN.
3. 3amaua 1.

4. 3amaua 2.



