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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, €€ |3HaHUH €CTECTBEHHO-HAYYHbBIX JUCLUIUIAH U
KPUTHYECKHUI KPUTHYECKHUI aHaJIuU3, 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
HpeIIIeCTBYIOIUX TUCHUIUINH: HauepraTenpHas reoMmeTpus 1 HHxkeHepHas rpaduka (YK-1)
W3ydyaemass IUCHUIUIMHA SIBJISETCS OCHOBOM MJi MPOJOJDKEHHS (OPMHUPOBAHUS YKa3aHHBIX
KoMmreTeHIMi B creayronmx aucuuminHax: ®dusuka (YK-1), HauepraTenbHast reomeTpus u
unxeHepHas rpapuka (YK-1), ®@usuka (OIIK-2), Mexanuka (OIIK-2), OOmas xumuueckas
texHosorus (OIIK-2), Xumus. AHanuTuyeckas XUMUs U (U3NKO-XUMHUECKUE METObl aHaIMu3a
(YK-1); rocynapcTBeHHON UTOroBoi arrectanuu B ¢opme: IloaroToBka k mporenype 3aluThl U
3alUTa BBITYCKHON KBamudukanroHHoi pabots! (OIIK-2), [ToaroroBka k mpoueaype 3amuTbl 1
3alIKTa BBIMYCKHOM KBanudukauonnoi padotsl (YK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Hnst dopMupoBaHUs 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanusyronme AeATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMU CTPAaTErMYECKUMHU TEXHOJOTHUSIMU SIBJIAIOTCS: JICKIMOHHBIC 3aHATHS, MPAKTUYECKUE
3aHATHSA

Ha poctmwxeHne KOHKPETHBIX TIIeleil OOydeHHsI HampaBJICHBl TPUMEHSEMbIE TaKTUYECKHE
TEXHOJIOTHH: 3aJIaHMs, KIacCUUeCKas JICKITUS

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

1 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

Pa3nen 1. Di1eMeHThI JHHEHHOH aJaredpbl
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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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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

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CHnucoK UCIOJIb3yEeMOM JTUTEPATYPBI M3 JBHHH, HMCIOIIMXCA 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 10
Boiciieii mMaremaruke [Texcr] : [mommeni kype] / . T.
[TuceMenusiit. 15-¢ u3n. Mocksa: AMPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMIUISpHI: BCETO
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ISBN 978-5-8158-1279-6. Dx3eMiurspsl: Bcero 196.
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6.2. MaTtepuaabHO-TeXHHYECKasA 0a3a M MPOrpaMMHOE 00eCIICUeHUE
NeNe | Ayauropuu st ipose- | [lepeueHb OCHOBHOTO 000pYyIOBaHUS [IporpamMmmuoe
/Tl |ACHUS Y9eOHBIX 3aHATHH, obecrnieueHue
CaMOCTOSITEIILHOM pado-
ThI U TIPOBEJICHUS TOCY-
JapCTBEHHOM MTOrOBOM
aTTecTanuu
1. 241 () Komriekr yueoHoi mebenu (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHT
Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
i1 p€IICHUA OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBI ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTIO MaTCpHraia (06’BCM 3HaHHﬁ, rny61/1Ha YCBOCHI/ISI), npeayCMOTPCHHOT'O

paboueii mporpaMMoii;

- YMCHHUC wHU3JIaraTb MaTcpuajl (‘-ICTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaTepuajia, TOYHOCTb H

MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHaa);

- YMCHHC NPUMCHATDH TCOPCTUUCCKUEC 3HAHUA ITPU PCIICHUU IMPAKTUYCCKUX 3aJJaHUM.

[IIxana oneHBaHMS MPEACTABICHA HIXKE.

YpoBeHb
c(hOpMUPOBAHHOCTH
JIIEMEHTOB
KOMIICTCHITHH

Kputepuu onennBanus

[Ixama
OIICHUBaHU

[Toporosbiii OO0yuaromuiicsi IMEEeT 3HaHUS OCHOBHOTO MaTepHaa, 3auyTeHo



YPOBCHb IpoABJIACT YMCHHUC JIOTUYHO €ro wui3jaratb, HO MOXKCT
AO0IYCKAaTb HETOYHOCTHU B N3JI0KCHUU mMarcpualjia,
HEAOCTAaTO4YHO IIPpaBUJIBHBIC (bOpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUS B BBIIIOJIHCHUH ITPAKTUYCCKUX BaﬂaHI/Iﬁ

7.1. Texymiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb yCHEBAaeMOCTH OOecreuyrBaeT OICHHMBAaHHE XOJla OCBOCHHUS JUCIUILIMHBI
(MOAayJs1) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AMCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB  JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWUW, YMEHHM, HaBBIKOB W/ WM ONbITA JESATENbHOCTH, IO
HaKOIMUTENbHON cHucTeMe B Oajiax ycTaHaBiiMBaeTcs nosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. llpoMexyTouHasi aTTeCTalus 00yJaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBjieHa Ha OICHHUBAHHE PE3YyIbTaTOB O0Yy4EeHHUS
10 JUCUUIUIMHE (MOJYJII0) ¥ IPOBOJUTCS C HCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[IpuMepsl THUIOBBIX KOHTPOJBHBIX 3aJaHUid U3 0a3pl (OHIA OIEHOYHBIX CPEICTB 110
00pasoBaTebHO ITporpamMme.
1 cemectp

KoHTponbHaa paboTta Nel. JluHeiiHaa anre6pa.
1. Boluncantn .
2. BbluncanTb onpeaenuTtens /span>:
a) pasnoxeHnem no nepBomy CTonbLy;

6) ynpoLlieHuem.

3. PelwnTb cnucTemy IMHEMNHbIX YypaBHEHU /span>
a) metogom Kpamepa;
6) MaTpPUYHbIM METOAOM;

B) meToaom laycca.

KoHTponbHaAa paboTta N22. BeKkTopHasa anrebpa u aHaauTU4ecKkas reomeTpus.

1. Haaute /span>, ecan /span>.

2. YnpocTtute BbiparkeHue /span>.

3. Mpu KaKom 3Ha4YeHUn /span> BeKTopbl /span> 1 /span> nepneHamKyaapHbl, eciu /span>, /span>?
4. Mpur KaKom 3Ha4eHUn /span> BEKTOPbI /span> KomnaaHapHbI?

5. B TouKax nepeceyeHus Npsamoi /span>c OCAMU KOOPAMHAT BOCCTAHOB/EHbI NEPNeHAUKYAAPbI K 3TOM
npamoin. Hanaute nx ypaBHeHus.



6. MpuBeanTe K KAHOHMYECKOMY BUIY ypaBHeHMe /span>, onpeaennTe TN INHUK U NOCTPOITE rpaduK.

7. TIpM KakuX 3HaYeHusx p v B npsmas /span> M1 MNJOCKOCTb /span> neprneHanKyAapHbl? Haingute Touky
nepecevyeHmns NPAMOM M NJOCKOCTU.

KoHTponbHas paborta Ne3 BeegeHue B maTemMaTUUECKUiIi aHaNuU3.
1. He ncnonb3ys npasuio Jlonutans, BbIYMCAUTb Npeaesibl GyHKLMIA:

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

2. 3agaHbl yHKLMSA /span> 1 ABa 3HaYeHUs aprymeHTa /span>. TpebyeTca: a) yCTaHOBUTb, ABAAETCA U
AaHHaa GYHKUMA HenpepbIBHOW UK Pa3pPbIBHOM A8 Kax40ro U3 AaHHbIX 3HAYEeHUI aprymeHTa; 6)
COEeNaTb CXEMATUYECKUIA YEPTENK.

/span>

3. MccnenoBatb GYHKLUMIO HA HEMPEPbLIBHOCTb M NMOCTPOUTb ee rpaduK. HaiTn ckauyoK GpyHKLMM B TOUKAX
paspbiBa.

/span>
2 cemecTp

KoHTponbHasa pabota Ne 1. AnddepeHumanbHoe ucumcneHme GyHKLUM 04HON NepemeHHON.

1. Haliaute NponsBoOAHYIO HEABHOM GYHKUMM /span>
2. HailamTe nponsBoaHbIe CAOMKHbIX GYHKUMIA: @) /span> 6) /span> B) /span>
3. HaliauTe nponsBoAHYHO BTOPOTO NOpsAAKa B 3aiaHHOM TouKe: /span>
4. Hangute anddepeHuman pyHKLMM /span>
3 cemecTp

KoHTponbHana paborta Nel HeonpepeneHHblit uHTerpan

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

10. /span>

KoHTponbHas pabota Ne 2. OnpegeneHHblii MHTerpan no mepe Gpurypbl
1. Bbluncaure /span>
2. Bbluncaute /span>, rae obnactb D, orpaHuyeHa MHuamu /span>, /span>, /span>.
3. Bbluncaute /span>, rae obnactb D, orpaHuyeHa IMHUMAamMM /span>, /span>.

4. Micnonb3ys TPOMHOM MHTerpasn, BbluMcAnTe 06bem Tena, orpaHMYEeHHOro NoBepPXHOCTAMM /span>,



/span>, /span>, /span>.
5. Bbiumncaute /span>, rae L —yactb umkaounabl /span>, /span>.

KoHTponbHaa pa6oTa Ne3. AiuddepeHuymanbHblie ypaBHEHUA

1. YcTtaHoBuTe, ABAsSETCA M GYHKUMA
/span>

peweHnem andpdepeHunanbHOro ypaBHEHNS
/span>.

2. Onpegenute TN audpdepeHLUnanbHOro ypaBHeHUs U HanamMTe ero obliee pelleHne
/span>.

3. Onpegenute TMn guddepeHLManbHOro ypaBHEHMA U HalauTe ero obliee pelleHme
/span>.

4. Onpeaenute TMn anddepeHuUnanbHOro ypaBHeHUs
/span>

N HaauTe ero YacTHOe peLleHne, yA0BAETBOPAIOLLEE HaYalbHbIM YCIOBUAM
/span>.

5. Onpegenute Tun auddepeHUnanbHOro ypaBHEHMA U 3aNULLMTE CTPYKTYPY €ro obLuLero peleHuns

/span>.

KoHTponbHaA paboTa N2 4. Paabl

1. Uccnepyiite Ha CXOAMMOCTb PAAbI:

a) /span>; 6) /span>;

B) /span>; r) /span>.

2. WiccnepyiiTe Ha YCNOBHYHO M abCOMIOTHYIO CXOAMMOCTb pag, /span>.
3. HaiigmTe 061acTb CXOAMMOCTU CTENEHHOIO PAAA:

/span>.

4. Paznoxute B pag Pypbe nepnoanyeckyro GyHKLUMIO /span>, 3a4aHHy0 rpaduyeckm (cm. puc.)
/span>

2. PasznoskuTe B paf, no KocuHycam GyHKLUMIO /span>, 3a4aHHY0 Ha MHTepBane /span>. Noctpolite
rpadukmn GyHKLMM /span> 1 ee NepruoaMHECcKOro NPOLO/IKEHMS.



CemecTpoBBIil KOHTPOJIb

Tect
Bapuant Ne0

1. Bextopom Ha3zbiBaeTcs (BoiOepuTte BepHOE BBICKA3bIBaHHUE). . .

2. Halinute KOOpJIMHATHI BEKTOPA €CIIU

3. Ilpu kaKoM 3Ha4eHUU nbsp;BEKTOPHI Nbsp; 1 nbsp;epHeHANKYIISPHEI.

4. CkanspHOE MPOU3BECHUE BEKTOPOB /span>=(-2;-1;1) u /span> paBHoO...

5. anbl matpuisl nbsp;u Beranciaure C=A-3B.

6. Haiinute nmpousBenenue marpuil nbsp;u

7. OnpenenureneM N-ro nopsiaka Ha3eiBaeTcs (BpibepruTe BepHOE BHICKA3BIBAHUE). ..

1) 4rciio paBHOE CyMME MOMAPHBIX MPOU3BEICHHUIT SJIEMEHTOB NIEPBOW CPOKU OTIPEICITUTEINS Ha UX
anreOpanyeckue JOMOTHEHUS

2) 9HCII0 paBHOE IIPOU3BEIICHUIO JIIEMEHTOB ITIABHOW TMAarOHAIN OIPEIeITHTENS
3) mpsiMoyToJIbHAs TabJIHIA YHCeN, coepkammas N cTpok u N cToabIoB

4) YHCJIO paBHOC CYMMC HpOPI3BCIICHHI>i 3JIEMEHTOB KaKOT0-1100 pdaaa onpeACIMTCIIA Ha
anre6pa1/1qec1<ne JOINOJTHEHUA COOTBETCTBYIOIINX 3JICMCHTOB IMAPAJICIIBHOTO psAga

8. Ompenenutens nbsp;paBeH. ..



9. Pemienuem cucteMbl IMHEHHBIX YpaBHEHHUH nbsp;sBsieTCs . . .

B otBere ykaxure cymmy

10. Ecniu onipeiennuTenb CUCTEMBI NbSP;IMHEHHBIX HEOAHOPOIHBIX YPaBHEHUN C
nbsp;HEN3BECTHBIMU OTIIMYEH OT HYJA (, To cuctema (Bpibepure BepHOE BBICKA3bIBAHHUE). . .

1) umeeT eqMHCTBEHHOE PELlIEHUE
2) umeeT MO0 MHOXKECTBO PELICHUH, JINOO HE UMEET HU OAHOTO PEeIIeHUs
3) UMeeT MHOXKECTBO PELICHUH

4) He UMEET HU OJIHOTO PELICHUS

11. Jlano ypaBHeHue mpsiMoii B 001iem Bujae Toraa yrinoBoii koahGULueHT npsamMoii,
NEPIEHAUKYIISIPHON JaHHOM NPSIMOM, PaBeH ...

12. YpaBuenue runepOosibl, H300pakEHHON HA PUCYHKE,
/span>
UMeeT BUJL. ..

13. ITnockocthb, mpoxopsiias uepes Tpu Touku (0;0;2),(0;2;2),(-1;0;2), sasusercs. ..

1) mockocThio Xx=-1 2) mnockocThio Xx=0

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

14. OcTpbIit yron Mexay npsiMpiMu: 1 nbsp;

PaBEH. ...

15. Haiinure obnacts onpenenenust GyHKIUU



16. Ecau 11 1:000T0 MOJIOKUTENIBHOTO YKcia nbsp;CylecTByeT (HaiieTcs) Takoe
MOJIOKHUTEIHHOTO YKCIIA YTO JUIS BCEX YIOBJIETBOPSIONINX YCIOBUIO BHITIOJIHSACTCS
HepaBeHCTBO: To (BribepuTe BepHOE BBHICKA3bIBAHUE). ..

1) dyHkIus nbsp;Ha3pIBaeTCs OecKOHeUHO Manoit (6.M.¢.) mpu nbsp;(uu Ha
OECKOHEYHOCTHU

2) hyHK1Ms nbsp;Ha3bIBaeTCs 0ecKOHEYHO Mastoit (6.M.¢.) mpu nbsp;(unu B
OKPECTHOCTH TOYKH .

3) hyHk1Ms nbsp;HA3bIBaETCs OECKOHEUHO 00JIbIoN (0.0.¢.) mpu nbsp;(uau Ha
OECKOHEYHOCTHU

4) pyHkius nbsp;Ha3pIBaeTCs OeCKOHEUHO 00mbI0MH (6.0.¢.) pu nbsp; (1 B
OKPECTHOCTH TOUKH

17. Ecnu pyHKuus nbsp;TakoBa, 4T0 OJJHOCTOPOHHHUE Npeeiabl (DYHKIIMH B TOUKE
CYILLECTBYIOT, KOHEUHBI, HO OHH HE PaBHbI MEX]ly CO00i1, TO TOUKa nbsp;Ha3bIBaETCA
(BribepuTe BepHOE BBICKA3bIBAHUE). ..

1) TOYKOM YCTPAHUMOTO pa3pbiBa (YHKIIMH /span>
2) TOYKOM pa3pbIBa BTOPOTO pojia (TOUKOW OECKOHEYHOTO pa3pbiBa) GyHKIIMH /span>
3) TOUKOM HENMPEPHIBHOCTH (PYHKIUU /Span>

4) TOYKOH pa3pbiBa MEPBOTO poja (TOUKOM ckauka) GyHKIMH /span>

18. Haiinute npenen ¢pyHKIMU: /span>.

19. Tlpenen /span> paBeH...

20. YkaxuTe TOYKH pa3pbiBa PYHKIUH.

/span>

21. [Ipupamienrie yHKIIMU B TOUKE, BBI3BAHHOE MPUPAICHUEM apTryMeHTa,



(reomeTpudeckn) paBHO (Bbibepute BepHOE BHICKA3HIBAHHUE). . .

1) mpUpaIIEeHUIO OPIMHATHI KacaTeIbHOM K TpaduKy GYHKIIMH B 3TOM TOUKE, KOT/Ia
apryMeHT QyHKIHU B 3TOM TOUYKE MOJTYYUT HEKOTOPOE MpHUpaIICHHE

2) IpUPAIICHUIO OpPAMHATHI rpadka QYHKIIMU B 3TOW TOYKE, KOTJIa apTYMEHT
(GYHKIHU B 3TOM TOYKE MOIYYUT HEKOTOPOE MpUpAIICHHE

3) yrmoBoMy K03 PHUIIMEHTY KacaTelbHOM K rpaduKy (PYHKIIHH B STOM TOUKE

4) yrnoBoMy K03 PUIIMEHTY HOpMaIIU K rpaduky QYHKIIUU B 3TON TOUKE

22. [Ipon3BogHas (pyHKIMH nbsp;UMEET BU/. ..

23. Haiiaure /span>.

24. Haittu nuddepeHunan GyHKIUHA

25. Haifnure yrioBoit koapPUIMEeHT KacaTenbHOM, MPOBEACHHOMN K TpaduKy QyHKINH
nbsp;B TOuke

26. BeprukanbHas acuMnToTa rpaguka GQyHKIUU nbsp;UMeeT BUL:

27. ®yHkuus nbsp;onpeeneHa Ha nmpomexyTtke Ha pucynke nzobpaxkeH rpaduk ee mpou3BOIHOM.
/span>

Torna ¢pyHkuus nbsp;yObIBaeT Ha MIPOMEXYTKE. . .

28. Jlanbl MHOKECTBA TOT 1A IIEPECEUCHUEM ITUX MHOKECTB SIBJIACTCHA. ..

29. Mepa MHOKecTBa, U306pa’KeHHOro Ha PUCYHKe, paBHa...
/p>

30. Ykaxute Bua rpaduka OGyHKUMKW, AN KOTOPOM Ha BCEM oTpeske [a,b]
OHOBPEMEHHO BbINOAHATCA Tpu ycnosma: y>0, y'<0, y <0.

/p>



[IepeueHb BOIPOCOB AJIsl HPOBEACHUS MPOMEKYTOUYHOM aTTECTALIMU
1 cemecTtp

Bonpocbl onsa ak3ameHa

1. Y10 Takoe onpegenuTtens? MNpu kaknx npeobpasoBaHNAX BENMYMHA OonpeaennTens He MeHseTca?
2. B kakux crniydasx onpepenutens paseH Hyno? YTo cnegyeT n3 paBeHCTBa onpeaennTens Hyno?
3. [anTe onpegeneHne MyHopa u anrebpanyeckoro AoONOMHeHNs anemeHTa onpeaenutens. Cpopmynupyinte

npaBwniio BbIMUCIIEHUA onpenennTena.

4, Kak ocyLLecTBNAKTCS NMHENHbIE onepaumy Hag maTpuuamm?

5. Kak nepemHoxatoTcs ABe maTpuupbl? CBOWCTBA NPON3BEAEHNSA MaTPULL.

6. KakoBa cxema HaxoxaeHust obpaTHow MaTpuubl?

7. [anTe onpegeneHns peLleHns CUCTEMbI MMHENHbIX anrebpanvyecknx ypaBHEHWUN.

8. PaclwmndpyinTe NOHATUA «COBMECTHas», KHECOBMECTHas», «onpegenéHHasny, «HeonpegenéHHaa» cucTeMol.
9. Hanuwwute dopmynsl Kpamepa. B kakoM criy4ae oHU NpUMEHUMBbI?

10. Y70 Ha3biBaeTCst paHrom MaTpuubl? Kak oH HaxoamTcsi?

11. Cdopmynupyinte Teopemy KpoHekepa — Kanennu.

12. Mpu kakMx ycrnoBmsAx cucTema NMHENHbIX anrebpanyeckmx ypaBHEeHU MeeT MHOXeCTBO pelueHnii? Koraa

OHa nMeeT eANHCTBEHHOE pemeHme?

13. Onunwnte meTtog Maycca pelueHnst CUCTEM NMHEWNHBIX YPaBHEHWIA.

14. Kakvne HeusBecTHble Ha3biBaOTCs CBOOOAHLIMUY, a Kakue 6a3ncHbIMn?

15. Kakme ocobeHHOCTU peLleHnst OAHOPOAHbBIX CUCTEM NMHENHBIX anrebpanyeckmx ypaBHeHuin Bol 3HaeTe?
16. Kak ctpouTcst yHoameHTansHas cuctema peLleHun?

17. Kak BbINONMHAIOTCS NMUHENHbIE onepaummn Hag BekTopaMmun? KakoBbl CBOMCTBA 3TWX onepaumnn’?

18. Kakne BekTopa Ha3blBatOTCst IMHENHO 3aBUCUMbIMU, @ KAKWE NTMHENHO HE3aBUCUMbIMU?

19. Yt0 Takoe 6a3nc? Kakue BekTopa 06pasytoT 6a3mc Ha NockoCTv U B NMPOCTpaHCTBe?

20. Kakoi 6asvc HasbIBalOT 4EKapTOBbIM?

21. YTto Takoe KoopAanHaTbl BEKTOpa?

22. YTo HasbiBaeTCHA ckanapHbiM Npon3eegeHnem sBektopoB? KakoBkl ero ceoncrea?

23. YTo HasbiBaeTCA BEKTOPHBIM NPOon3BedeHEM BEKTOPOB? KakoBbl ero cBocTBa?

24. UTo HasbiBaeTCs cMellaHHbIM NnpounsseaeHeM BekTopoB? KakoBbl ero csonctea?

25. 3anuwunTe B BEKTOPHOM U KOOPANHATHOM hopMax yCrioBUsi KONINIMHEAPHOCTU, OPTOrOHANbHOCTU U

KOMMMaHapHOCTU BEKTOPOB.
26. MpsiMas NHUS Ha NNOCKoCTK, eé obluee ypaBHEHNE.

27. JaiiTe NOHSATUE HOPMASIbHOIO U HanpaBnsOLWEro BEKTOPOB MPSIMOI Ha MIOCKOCTU, YIMOBOro KoadduLmeHTa.
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3anuwute pasnuyHble BUAbl NPSAMON N yKaXKUTE reOMeTPUYECKMIA CMbICIT NapamMeTpoB ypaBHEHUS.

3anuwwnTte ycnoBusi napannenbHOCT U NePNEHANKYNAPHOCTA NPSMbIX Ha NMNOCKOCTM B Crlyyae pasfmyHbiX
BMAOB YpaBHEHWUI NPSIMbIX.

Kak HaiTu Touky nepeceyveHns NpAMbIX Ha NAOCKOCTN?

Kak BbluMcnsaeTcsa paccTosiHue OT TOYKM A0 NPSIMOM Ha NOCKOCTW?

[aviTe onpegeneHne annunca n 3anuwumMTe ero KaHOHNYeCKoe ypaBHeHUe.

[HanTe onpenenexHne runepbonbl 1 3anvumMTe €€ KaHOHNYECKOE YpaBHEHME.

[Javite onpegeneHne napabonbl 1 3anuwInMTe €€ KaHOHNYECKOe YpaBHEHME.

M3noxuTe cxemy npuBeaeHnsi obLiero ypaBHeHsi KpMBOW BTOPOro nNopsiaka K KaHOHWYECKOMY Buay.
[anTe NOHATME NONAPHOWN CUCTEMbI KOOPAMHAT.

OnuwunTe NnapameTpnyeckmii cnocob NOCTPOEHMS NINHWIA Ha MAOCKOCTH.

MnockocTb, eé obLiee ypaBHEHME.

Kak onpegensietcs B3avMMHOE pacnonoxeHne nNnockocTen? 3anvwmTe yCnosus napannensHoCTu n
nepneHanKynApHOCTM NOCKOCTEN.

Kak BbluMCnsgeTcsa paccTosHNE OT TOYKM A0 NnnocKocTn?

3anuwnTte pasnuyHbie BuAbl ypaBHEHWI NPSMON B MPOCTPAHCTBE U NMOSICHUTE CMbICT NapaMeTpoB, BXOASALLNX
B YpaBHEHMS.

M3noxute cxemy npveeaeHns o6LLMX ypaBHEHWI NPSAMON K KAHOHUYECKOMY BUAY .
Kak onpegennTe B3avMHOE pacnonoXeHne nNpsiMbix B NPOCTPaHCTBE?

Kak BbluMcnaeTca paccTosiHMe OT TOYKU A0 NPSMON B NPOCTPaHCTBE?

Kak onpegenutb B3aMMHOe pacnonoXeHve NpsiMon 1 NockocTn?

Kak nweTtca Touka nepeceveHnsi NpSMon 1 nNiocKocTn?

Ha3oBnTe NOBEpPXHOCTV BTOPOro NOpPSAKa U HaNnUWNTE NX KAHOHNYECKNE YPaBHEHUS.

ApndmeTnyeckme onepaunm Hag BELLECTBEHHLIMM YUCaMM U UX ynopsigodeHre. HenpepbIBHOCTL MHOXeECTBA
BELLECTBEHHbIX YMCen.

OFpaHVNeHHbIe 4YncrnoBble MHOXeCTBa, MakCMMyMbl, MUHUMYMbI. CuMBOIbI MaTEMaTUYECKOW NOMUKU, UX
ncnonb3oBaHue.

Uncnoeas nocnegosartenbHocTb. OnpeaenexHne, cnocobbl 3afaHus, apudmeTnieckne 4encTBus,
OrpaHnNYeHHbIEe 1 HEOTPaHNYEHHbIE YNCOBbIE MOCNEa0BaTENbHOCTH.

BeckoHevHo manble 1 6eckoHeYHO BonbLuMe NocrnenoBaTENbHOCTH: onpeneneHns n X OCHOBHbIE CBOWCTBA.
Cxopswmecs nocnegosartenbHocTH. [pegen YncnoBon NocrneaoBaTeNibHOCTH.
MoHOTOHHbIE NOCeaoBaTENbHOCTH.

®yHKLMS, cnocobbl 3aaaHus. ObnacTtb onpeaeneHns. ObnacTb 3HaveHui. MeprognyHocTb. Mpadmk hyHKLMK
1 ypaBHeHue rpadumka yHKUMK.

Knaccudukaums dpyHKumn. YeTHble, HeYeTHbIe (DYHKLNN.
BeckoHe4Ho Manas yHKUMSA B TOYKE.
CBoiicTBa 6€CKOHEYHO MarbiX (YHKLMIA.

Mpenen gyHKUUKM B TOUKe.



59. CBaolicTBa npenenos yHKLMNA.

60. BeckoHeyHo 6onbLliasa dyHkuusi. CBsisb 6€CKOHEYHO Manon 1 6eCKoOHEeYHO BoMbLLIOW OYHKLWIA.

61. MepBbI 3amevaTenbHbI Npegen. CneacTeus.

62. BTopoii 3amevaTenbHbIi npeaen. Cneacreums.

63. PackpbITue HeonpeaeneHHOCTEN.

64. OpOHOCTOPOHHME Npeaerbl.

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

66. OnpepenexHve Npon3BoaHON. feoMeTpnyecknii CMbici NPON3BOAHON. PU3NYECKMIA CMbICT NMPOU3BOAHOMN.

67. OCHOBHbIE NpaBuna BblIYMCMEHNS NPON3BOAHBIX U AnddepeHLManos.

68. MpaBuno anddepeHUnpoBaHns CrOXHON YHKLIMN.

69. Tabnuua npon3BoaHbIX.

70. Mpon3BoaHbIe BbICLUMX MNOPSIAKOB.

71. MexaHun4ecknin cMbiCci BTOPOM NPON3BOAHON.

72. MpunoxeHne auddepeHumnana K NPUGNNKEHHbLIM BbIMUCIIEHNSIM.

73. MpaBwno Jlonutans packpbiTUs HeonpeaeneHHOCTEN.

74. [ocTtaTo4Hble Npu3Hakm (YCrnoBms) MOHOTOHHOCTU AndddpepeHumMpyemMoit yHKLNN.

75. Toukm akcTpemyma u aKkcTpemym yHkumn. Heobxogmnmoe ycnosue akctpemyma anddpepeHumpyemon
YyHKUMM.

76. [ocTaTto4Hoe ycrnoBue akcTpemyMa avddepeHumpyemon dyHKLUN.

77. BbinyknocTb u BOrHyToCTh rpadmka dyHkuun. Tovkn nepernba.

78. AcumnTOThI rpadhmka PyHKUMN: BEPTUKANbHbIE, TOPU3OHTaNbHbIE, HAKITOHHBIE.

79. O6wasn cxema uccrnegoBaHust pyHKUMK. MNocTpoeHne rpadnkoB yHKLMNA.

2 cemecTp

Bonpocbl gns 3ayeta

1. YT0 HasbiBaeTCcsa pyHKLMEN ABYX U Bonee nepeMeHHbIX. YKaxute crnocobbl X 3agaHus.

2. Ob6nacTtb onpeneneHns yHKLUN OBYX U TPeX NnepeMeHHbIX. Kak oHa nsobpaxkaetcsi reoMmeTpu4eckmn?
3. "paduk yHKLMM OABYX NepeMEHHbIX.

4, Mpeanen dyHKUMM OBYX NEepeMeHHbIX B TOYUKE.

5. HenpepbIBHOCTb DYHKUMM ABYX NEPEMEHHbIX. TOUYKM M NUHUK pa3pbiBa PYHKUMW ABYX NEPEMEHHBIX.
6. YTo HasbiBaeTCsA YacTHbIM M NOSHbLIM NpupaLleHnem pyHkunumn?

7. [avite onpegeneHne YacTHbIX NPOM3BOAHbLIX. Kak BblYMCASAIOTCA YacTHbIe NPOU3BOAHbIE?

8. KakoB reoMeTpu4eckuin CMbICIT YaCTHbIX MPON3BOAHBIX.

9. OunddepeHumpyemsblie pyHkUMW. MNMonHbIN guddepeHumnan dyHKLNN OBYX NepeMeHHbIX.

10. Ero npunoxeHus k npubnmxeHHbIM BbIYUCIEHNSIM.

11. YacTHble npon3BodHblE BTOPOro nopsaka. PaBeHCTBO CMeLLaHHbIX YaCTHbIX MPOU3BOAHbIX.

12. JKCTpeMyM DyHKUMK ABYX NepeMeHHbIX. HeobxoauMble 1 JOCTATOUHbIE YCIOBUS SKCTPEMYMa (OYHKLMM [BYX
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nepemMeHHbIX.
[MoHATMe KomnnekcHoro yncna. FeomeTpmquKaﬂ WUHTepnpeTauma KOMNJIEKCHOro Yyncna.
MO,D,yJ'Ib M apryMmeHT KOMMnJieKkCHOro 4Yyncna. KOMI'IJ'IeKCHO-COI'IpH)KeHHbIe yucna.

Anrebpaunyeckasi popma 3anmncu KOMMIeKCHoOro yncna. encTeus Hag KOMNIEKCHbIMU Yucnamm B
anreGpaunyeckoii hopme. Onepauus ConpsiKeHus.

TpuroHomeTpuyeckas dopmMa 3anucy KOMNIEKCHoOro yncna. flencTena Hag KOMNAEeKCHbIMU Yucnamm B
TPUrOHOMETPUYECKOW hopMe.

MokasaTenbHasa hopma 3anmMcu KOMMMIEeKCHOro Yvucna. [lenctens Hag KOMMMeKCHbIMU Yncnamm B
rnokasaTenbHoWn chopme.

BosBegeHne KOMMNNEKCHOro YyMcna B CTeNEHb.

YT0 HasbiBaeTca nepBoobpa3sHoi gaHHoW yHKUMM? Teopema o nepeoobpasHbix. [lante onpegeneHve
HeonpeaeneHHoro nHTerpana. B yem cocTonT ocHOBHas 3afava UHTErparnbHOro NCHUCIEHNS?

KakoBbl OCHOBHbIE CBOMCTBa HeonpeaeneHHoro nHTerpana? Tabnvua OCHOBHbIX MHTErparos.

OnuwunTe MeToa 3aMeHbl NepPEMEHHON B HEONpPeAeneHHOM UHTerpane.

MeToa MHTerpMpoBaHus no Yyactam. HazoBuTe knacchl yHKUMIA, MHTErPUPYEMBIX MO YacTAM.

PasnoxeHne MHorouneHa Ha NMHerHbIE U KBagpaTHblE MHOXWUTENN C AeNCTBUTENBHBIMU KO3 dULMeHTamMu.
OnpepenexHne KpaTHOCTU KOPHS MHOTOYNEHa.

PasnoxeHue paunoHanbHon Apobu Ha Lienyto YacTb U aremMeHTapHble Apobu.

Kakne npobu HasbiBatoTcA npocTenwmmm? IHTerpypoBaHme NpoCTENLLNX paumnoHanbHbIX Apobei.

Kak pa3noxutb NpaBunbHyr0 paumMoHanbHyo opobb Ha npocTenne?

MHTerpnpoBaHmne apobHo-paLmoHanbHbIX yHKLMA.

3afauu, npMBoAasLLMeE K MOHATUIO ONpeaeneHHoro nHTerpana (3agaya o macce urypel, 3agada o nnowaam
KPMBOMMHENHON Tpaneuum).

[MoHsATHe nHTerpansHoW cyMmmMbl. ANropuTM ee cocTaeneHus. OnpegeneHne onpeaeneHHoro nHTerpana no
OTpe3Ky. YCroBuMe ero CyLeCTBOBaHUS.

eomeTpuyecKkmin CMbIC onpeaeneHHoro HTerpana no oTpesky.
dusmyeckuii cMbICn ONpeaeneHHoro nHTerpana.

CBolicTBa onpedeneHHoro nHTerpana. Teopema o cpegHeM.

OnpepneneHHbIn nHTerpan v ero BbluncneHne. dopmyna HetotoHa-JlenbHuua.
3aMeHa nepemMeHHol B onpeaeneHHOM UHTerparne no oTpesky.
MHTerpnpoBaHue no 4yacTsiM B onpeaenieHHOM MHTerparne no oTpesky.

FeomeTqueCKme NpUNoXeHna onpegeneHHoro nHTerpana: Bbl4yucneHne nnowagen Nnocknx q)mryp, ONMNHbI
ayrn, ob6bema Tena no M3BECTHbIM nonepeYvyHbIM cevYeHUdMm, BblYnCrieHne obbema Tena BpalleHua.

dunsmyeckme n MexaHM4YecKkne NPUNOXeHNs onpeaeneHHoro nHTerpana. BoluncneHne macc, koopanHat
LEHTPOB TAXECTU, MacC NITOCKUX obnacren.

HecobcTBeHHbIe nHTerpasnsl ¢ 6eckoHeYHbIMY NpeaenamMmmn nHTerpuposanns (1-ro poaa).
HecobcTBEHHbIE MHTErpanbl OT HeorpaHUYeHHbIX PYHKLUIA (2-ro poaa).

YT0 HasbiBaeTca AnddepeHumansHbiM ypaBHeHnem? CchopMynupynte onpeaeneHms nopsgka
AnddepeHUMansHOro ypaBHeHUs, peLleHnsl ypaBHEHUS.
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ManoxunTte meToabl pelleHns anddepeHunanbHOro ypaBHeHUsl NEPBOro Nopsiaka: a) ¢ pasaensiowmuMmncs
nepemeHHbIMU, 6) ogHOpPOAHbIX AnddepeHUManbHbIX YpaBHEHWU, B) NMUHENHbIX AnddepeHLmanbHbIX
YpaBHEHWN.

HainTe onpeneneHns obLLEero n 4YacTHOro pelueHnin andgepeHunansLHOro ypaBHEHUS.

B yem coctouT 3agaya Kown? Chopmynupyite 3agady Kowwm reometpuyecku.

Cdopmynupyinte Teopemy Kowum.

[ainTe reomeTpu4eckyto MHTepnpeTauno auddepeHLnanbHOro ypaBHeHNSA NEPBOro nopsiaka.

Kakos o6Lwmnin Bua amddepeHumansHOro ypasHeHUs BTOporo nopsaka u ero obero pelueHma?
Cdopmynupyinte 3agady Kowm n teopemy Kowm ans ypaBHeHMn BTOPOro nopsiaka.

M3noxuTte meToabl peLleHni ypaBHeHVIVI BTOPOro nopagka, oonyckakwmnx NoHM>XXeHne nopaaka (Tpl/l cnyqaﬂ).

KakoB o6Luii BUA 0QHOPOAHOrO A depeHUMansHOro ypaBHEHNS! BTOPOTO Nopsiaka C NOCTOSAHHbIMM
koacbcpuumeHTamMmn? ChopMynupyiTe Teopemy 0 CTPYKTYpe OBLLIEro peLeHUst TAaKoro YpaBHEHNUS.

CKONbKO M KaKMX KOPHEN NMeEeT xapakTepucTnyeckoe ypaBHeHne?

Kakoit Bua umeeT obluee peLleHne NIMHENHOro 04HOPOAHOrO ANddepeHLanbHOro ypaBHeHUs ANs Kax4oro
N3 Tpex criyyaeB KOpHel XapakTepucTUYEecKoro ypaBHeHnsa?

KakoB o6Lwuii BuAa MMHeNHOro HeOAHOPOAHOro AnddepeHLnanbHOro ypaBHeHUs: BTOPOro nopsiaka ¢
NOCTOSAHHBIMU KO3 duumeHTamn? ChopMynmpynTe TeopemMy O CTPYKType OOLLEero peLueHns Takoro
ypaBHEeHuS.

PelueHne nuHelrHbIX HeOQHOPOAHLIX AnddepeHUmanbHbiX ypaBHeHui || nopsaka ¢ NOCTOAHHBIMM
Ko3apduumneHTamm co cneumanbHON NpaBon YacTbio.

PelwweHne cnuctem nnuHenHblx guddepeHumnanbHbiX YpaBHEHUN C NOCTOSAHHBIMU KO3 dULMEHTAMN.
Yucnosble nocnegoBaTtensHocTy. YncnoBon psg. OCHOBHbIE NOHATUS (CXOAMMOCTb, Cymma 1 ap.).
Psap reomeTtpuyeckon nporpeccun. Cymma psiga reomeTpuyecKkor Nporpeccmu.

Ocrtatok psga. OCHOBHbIE CBOWCTBA CXOAALLMXCA psagoB. Heobxoammblin NpyusHak CXOAMMOCTM.
CnepncTteue, 4OCTATOYHBIN NPU3HAK PACXOOUMOCTU YMCIIOBbIX PSAOB.

Pagbl ¢ NONoXuTenbHbIMK YneHamuy. [JocTaTouHble NPU3HAKM CXOOAMMOCTY 3HAKOMONOXUTENbHbIX PSLOB
(nepeyuncnnTb BCce NpusHaku).

MccnenoBaHme Ha CxoQuUMOCTb PSAOB C NONOXUTENbHLIMY YnieHaMu. MpusHaku cpaBHeHUs. OTanoHHbIe
yncnosble psabl. FTapmoHuyeckuii psig. O6006LWeHHbIN FrapMOHUYECKUIA pag.

MccnegoBaHme Ha CXo0QUMOCTb PSAOB C MONOXMTENbHbIMY YneHamu. MpusHak Janambepa.

MccnenoBaHue Ha CXOAMMOCTb PSIAOB C NONOXUTENBHBIMU YnieHaMy. PagukanbHbIi U MHTErpanbHbIn
npusHaku Kowmn. CxoanmocTb 0606LLEHHOrO rapMOHMYECKOro psaa.

3HakonepeMeHHble psabl. [JoCcTaToOYHbIN NPU3HaK CXOANMOCTM 3HAKOMNEPEMEHHbIX PSIAOB. Ab6conioTHas 1
yCnoBHasaA CXO0AMMOCTb 3HakonepemMeHHbIX pAaoB.

3Hakouyepeayowmecs psaabl. MNMpuaHak JlenbHmya. OctaTok 3HaKoYepeayLLEerocs psiga u ero oueHka.

CTteneHHble psaabl. Teopema Abens. CTpykTypa o6ractu cxogumMocTu CTENEHHOro psaa. ViHtepsan u pagunyc
CXOAMMOCTHM cTeneHHoro psiga. CTpykTtypa o6rnactu cxogMmMocTu 06006LLEeHHOro CTENEHHOro psaa.

HaxoxneHne o6nact cxoguMoCcTy CTEMNEHHOro psaaa.

PasnoxeHue yHKLMI B cTeneHHble pagbl. Pagbl Tennopa n MaknopeHa. Ycnosus pasnoXnmMoct yHKLMK B
pag Tewnnopa.

PasnoxeHue B pag MaknopeHa HEKOTOPbIX 3reMeHTapHbIX (YHKLUIA.






